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ʅɸʎɯʆʅɸʃʔʅʆ-ʇɸʊʈɯʆʊʀʏʅʆʄʋ ɺʀʍʆɺɸʅʅɯ ʐʂʆʃʗʈɯɺ 

783 

166. ɻʫʨʴʷʥʦʚʘ ʅ. ʄ., ɹʽʣʢʘ ʅ. ʆ. 

ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ʄʋɿʀʏʅʆ-ʈʀʊʄɯʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ 

ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

790 

167. ɼʦʚʛʘʥʴ ʆ. ɺ., ʂʦʚʘʣʴ ʉ. ʆ. 

ʉʊɸʅ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ɼɯɺʏɸʊ 11-12 ʈʆʂɯɺ 

ʇɽʈɽɼ ʋʈʆʂʆʄ ʌɯɿʀʏʅʆɰ ʂʋʃʔʊʋʈʀ 

796 

168. ɭʚʜʦʢʠʤʦʚʘ ɯ. ʆ. 

ɺʀɺʏɽʅʅʗ ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ɼʀʉʊɸʅʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ɿɸʂʃɸɼɸʍ 

800 
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ʇʆɿɸʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 

169. ɭʨʦʰʝʥʢʦ ɻ. ɸ., ʃʠʩʘʯʝʥʢʦ ʆ. ɼ., ʐʝʚʯʝʥʢʦ ʂ. ɺ., ʂʽʥʘʰ ʆ. ɺ., 

ʉʦʣʦʜ ɸ. ɺ. 

ʈɽɸʃɯɿɸʎɯʗ ʄʆɾʃʀɺʆʉʊɽʁ ɹɽɿʇɽʈɽʈɺʅʆɻʆ 

ʇʈʆʌɽʉɯʁʅʆɻʆ ʈʆɿɺʀʊʂʋ ʅɸʋʂʆɺʆ-ʇɽɼɸɻʆɻɯʏʅʀʍ 

ʇʈɸʎɯɺʅʀʂɯɺ ɺʀʑʀʍ ʄɽɼʀʏʅʀʍ ɿɸʂʃɸɼɯɺ ʆʉɺɯʊʀ 

806 

170. ɿʘʜʝʨʝʡ ʇ. ɺ., ɿʘʜʝʨʝʡ ʅ. ʄ., ʅʝʬʴʦʜʦʚʘ ɻ. ɼ., ʊʢʘʯʝʥʢʦ ɸ. ɺ., 

ʄʝʣʴʥʠʢ ɯ. ʖ. 

ʆʈɻɸʅɯɿɸʎɯʗ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋ ɿ 

ɺʀʑʆɰ ʄɸʊɽʄɸʊʀʂʀ ɺ ʊɽʍʅɯʏʅʀʍ ɺʀʐɸʍ ʗʂ 

ʉʋʂʋʇʅɯʉʊʔ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

810 

171. ɿʣʦʪʥʽʢʦʚʘ-ʉʣʠʚʢʘ ɯ. ɸ. 

ʄʋɿʀʂɸ ʋ ʇʈʆʌɽʉɯʁʅɯʁ ɼɯʗʃʔʅʆʉʊɯ ʄʋɿʀʏʅʆɻʆ 

ʂɽʈɯɺʅʀʂɸ ʗʂ ɿɸʉɯɹ ʈʆɿɺʀʊʂʋ ɽʄʆʎɯʁʅʆɰ ʉʌɽʈʀ 

ɼʀʊʀʅʀ 

817 

172. ʂʘʣʤʠʢʦʚ ʂ. ʆ. 

ɸʂʊʀɺɯɿɸʎɯʗ ʄʆɺʃɽʅʅʗ ɼɯʊɽʁ ʉʊɸʈʐʆɻʆ 

ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɿɸʉʆɹɸʄʀ ʈʋʍʆɺʀʍ ɯɻʆʈ ɯ ɺʇʈɸɺ ɿ 

ʄôʗʏɽʄ 

822 

173. ʂʘʧʰʠʪʝʨ ʊ. ɸ. 

ʆʉɺɯʊɸ ʆʉɯɹ ɿ ʆʉʆɹʃʀɺʀʄʀ ʆʉɺɯʊʅɯʄʀ ʇʆʊʈɽɹɸʄʀ: 

ʇʈʀʁʆʄʀ ɸʂʊʀɺɯɿɸʎɯɰ ʈʆɿʋʄʆɺʆɰ ɼɯʗʃʔʅʆʉʊɯ 

827 

174. ʂʘʱʝʻʚʘ ʆ. ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʅʆɺɯʊʅɯʍ ʆʉɺɯʊʅɯʍ ʊɽʍʅʆʃʆɻɯʁ ʋ 

ɿɸʂʃɸɼɸʍ ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

834 

175. ʂʽʩʽʣʴʦʚʘ ʄ. ɺ. 

ʉɸʄʆʆʉɺɯʊʅʗ ɼɯʗʃʔʅɯʉʊʔ ɺʏʀʊɽʃʗ ɹɯʆʃʆɻɯɰ ʗʂ ʋʄʆɺɸ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋ ɺ 

ɿɸʂʃɸɼɯ ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ: ɸʅɼʈɸɻʆɻɯʏʅʀʁ 

ʇʈʀʅʎʀʇ 

839 

176. ʂʦʚʝʮʴʢʘ ɻ. ɺ. 

ʄɽʊʆɼʀʏʅɸ ʈʆɿʈʆɹʂɸ çʈʆɿɺʀʊʆʂ ʇɯɿʅɸɺɸʃʔʅʆɰ 

ɸʂʊʀɺʅʆʉʊɯ ɼɯʊɽʁ ʉʊɸʈʐʆɻʆ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

ɿɸʉʆɹɸʄʀ ʄʆɺʃɽʅʅʗ ʋ ʈɯɿʅʀʍ ɺʀɼɸʍ ɼɯʗʃʔʅʆʉʊɯè 

845 

177. ʂʦʥʦʰʝʥʢʦ ʉ. ɺ., ʂʦʥʦʰʝʥʢʦ ʅ. ɸ., ʉʽʢʘʣʦ ʄ. ʉ. 

ʌʆʈʄʋɺɸʅʅʗ ɻʋʄɸʅɯʉʊʀʏʅʀʍ ʄɯɾʆʉʆɹʀʉʊɯʉʅʀʍ 

ʉʊʆʉʋʅʂɯɺ ʋ ɼɯʊɽʁ ʄʆʃʆɼʐʆɻʆ ʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

ɿɸʉʆɹɸʄʀ ɻʈʀ ɺ ʋʄʆɺɸʍ ʈɽɸɹɯʃɯʊɸʎɯʁʅʆɻʆ ʎɽʅʊʈʋ 

852 

178. ʂʨʘʚʯʝʥʢʦ ʆ. ʄ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ 

ʇɸʊʈɯʆʊʀʏʅʆʄʋ ɺʀʍʆɺɸʅʅɯ ɼɯʊɽʁ ʉɽʈɽɼʅʔʆɻʆ 

ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ɺ ʉʀʉʊɽʄɯ ɼʆʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ ɼʃʗ 

ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ 

859 

179. ʂʫʜʨʷʚʮʝʚʘ ʊ. ʆ., ʇʘʭʦʤʦʚʘ ɸ. ɺ., ʏʫʤʘʢ ʆ. ɯ., ʐʨʝʩʪʭʘ ʄ. ʖ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʌʆʈʄʋɺɸʅʅʗ ɼʆʉʃɯɼʅʀʎʔʂʆɰ 

866 
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ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʃɯʂɸʈɯɺ 

180. ʂʫʟʠʯ ʃ. ʄ. 

ʉʇɽʎʀʌɯʂɸ ʅɸɺʏɸʃʔʅʆɻʆ ʇʈʆʎɽʉʋ ɯɿ ʆɹɼɸʈʆɺɸʅʀʄʀ 

ɼɯʊʔʄʀ ʋ ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ 

871 

181. ʂʫʟʴʤʝʥʢʦ ʃ. ʄ. 

ʉʀʉʊɽʄɸʊʀɿʆɺɸʅʀʁ ʇɯɼʍɯɼ ɼʆ ʆʇʊʀʄɯɿɸʎɯɰ 

ɹɯʆʄɽʍɸʅɯʏʅʀʍ ɿɸʂʆʅʆʄɯʈʅʆʉʊɽʁ ɺ ʊʈɽʅʋɺɸʃʔʅʆʄʋ 

ʇʈʆʎɽʉɯ ɿɯ ʉʇʆʈʊʀɺʅʆɰ ɻɯʄʅɸʉʊʀʂʀ 

876 

182. ʃʦʧʘʪʽʥ ɺ. ɺ., ʂʫʟʴʤʝʥʢʦ ɺ. ʉ. 

ʆʈɻɸʅɯɿɸʎɯʗ ʉɸʄʆʉʊɯʁʅʀʍ ɿɸʅʗʊʔ ɿ ʌɯɿʀʏʅʆɰ 

ʇɯɼɻʆʊʆɺʂʀ ʂʋʈʉɸʅʊɸʄʀ ʊɸ ʉʊʋɼɽʅʊɸʄʀ ɿɸʂʃɸɼɯɺ 

ɺʀʑʆɰ ʆʉɺɯʊʀ 

883 

183. ʃʦʧʫʰʥʷʢ ʃ. ʗ., ɹʦʡʯʫʢ ʆ. ʄ., ʉʫʭʦʥʦʩʦʚ ʈ. ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʋʏɸʉʅʀʍ ʆʉɺɯʊʅɯʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ 

ʇʈʆʌɽʉɯʁʅɯʁ ʇɯɼɻʆʊʆɺʎɯ ʄɸʁɹʋʊʅɯʍ ʄɽɼʀʏʅʀʍ 

ʌɸʍɯɺʎɯɺ 

887 

184. ʃʦʧʫʰʥʷʢ ʃ. ʗ., ɻʦʥʯʘʨʝʥʢʦ ɺ. ɸ., ɼʤʠʪʨʝʥʢʦ ʈ. ʈ., ʉʫʭʦʥʦʩʦʚ ʈ. ʆ. 

ʉʋʏɸʉʅɯ ʋʗɺʃɽʅʅʗ ʇʈʆ ʈʆɿɺʀʊʆʂ ʊɸ ʉʊɸʅʆɺʃɽʅʅʗ 

ʊʆʇʆɻʈɸʌʆ-ɸʅɸʊʆʄɯʏʅʀʍ ɺɿɸɭʄʆɺɯɼʅʆʐɽʅʔ 

ʆʂʈɽʄʀʍ ʆʈɻɸʅɯɺ ɯ ʉʊʈʋʂʊʋʈ ʇɽʈɽɼʅʔʆɰ ʐʀʁʅʆɰ 

ɼɯʃʗʅʂʀ ʇʃʆɼɯɺ ʃʖɼʀʅʀ 

892 

185. ʃʫʢԁʷʥʯʝʥʢʦ ʉ. ʇ., ʇʦʛʦʨʽʣʠʡ ɯ. ʆ. 

ʌʆʈʄʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʂʋʃʔʊʋʈʀ ɿɼʆɹʋɺɸʏɯɺ 

ʆʉɺɯʊʀ ʉʇɽʎɯɸʃʔʅʆʉʊɯ ʌɯɿʀʏʅɸ ʂʋʃʔʊʋʈɸ 

898 

186. ʃʶʪʘ ʊ. ʄ. 

ʄɽʊʆɼʀʏʅɸ ʈʆɿʈʆɹʂɸ. ɺʇʈɸɺʀ ʊɸ ɯɻʈʀ ɼʃʗ ʉʆʎɯɸʃʔʅʆ-

ɽʄʆʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ʋʏʅɯɺ ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ 

901 

187. ʄʘʡʜʝʙʫʨʘ ʆ. ɻ., ʉʫʭʘʥʦʚʘ ɻ. ʇ. 

ʇɽɼɸɻʆɻɯʏʅɯ ʋʄʆɺʀ ʆʈɻɸʅɯɿɸʎɯɰ ʌɯɿʀʏʅʆɻʆ 

ɺʀʍʆɺɸʅʅʗ ʉʊʋɼɽʅʊɯɺ ʉʇɽʎɯɸʃʔʅʆɰ ʄɽɼʀʏʅʆɰ ɻʈʋʇʀ 

ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ ɯ-ɯɯ ʈɯɺʅʗ ɸʂʈɽɼʀʊɸʎɯɰ 

907 

188. ʄʝʣʴʥʠʢ ɹ. ʄ., ʂʘʥʶʨʘ ʆ. ɸ., ʂʦʩʪʶʢ ʊ. ʄ. 

ɼɽʌɯʅɯʎɯɰ ʉʋʏɸʉʅʀʍ ʇɯɼʍʆɼɯɺ ʇɯɼɻʆʊʆɺʂʀ ʉʊʋɼɽʅʊɯɺ 

ʉʊʆʄɸʊʆʃʆɻɯʏʅʀʍ ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ ɿɸʉʆɹɸʄʀ 

ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ 

914 

189. ʄʠʨʦʥʶʢ ʃ. ʇ., ʈʦʡʢʦ ʃ. ʃ. 

ʇʈʆʌɽʉɯʁʅʆ-ʆʈɯɭʅʊʆɺɸʅɯ ɿɸɼɸʏɯ ɺ ʂʋʈʉɯ 

çʄɸʊɽʄɸʊʀʂɸ ʊɸ ʉʊɸʊʀʉʊʀʂɸ ɼʃʗ ɽʂʆʅʆʄɯʉʊɯɺè 

917 

190. ʄʽʥʝʥʦʢ ɸ. ʆ., ɻʨʠʛʦʨʯʫʢ ɺ. ɺ., ʏʘʡʢʘ ʉ. ʄ. 

ʌʆʈʄʋɺɸʅʅʗ ʇʈʀʈʆɼʅʀʏʆ-ɽʂʆʃʆɻɯʏʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

923 

191. ʄʦʩʢʚʽʯʦʚʘ ʖ. ʆ., ʈʦʜʨʽʛʝʩ ʄʦʥʪʘʣʴʚʦ ɯʣʣʘʥʽʪ 

ɽʄʆʎɯʁʅɸ ʂʋʃʔʊʋʈɸ ʄʆʃʆɼʐʀʍ ʐʂʆʃʗʈɯɺ ʗʂ 

ʇɽɼɸɻʆɻɯʏʅɸ ʇʈʆɹʃɽʄɸ 

 

929 
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192. ʅʘʟʘʨʦʚʘ ʖ. ʆ., ʇôʷʪʥʠʮʴʢʘ-ʇʦʟʜʥʷʢʦʚʘ ɯ. ʉ. 

ʈʆɿɺʀʊʆʂ ʆʉʆɹʀʉʊʆʉʊɯ ɿɸʉʆɹɸʄʀ ʄʋɿʀʂʋɺɸʅʅʗ: 

ʇʉʀʍʆʃʆɻɯʏʅʀʁ ɸʉʇɽʂʊ 

936 

193. ʅʝʩʪʝʨʝʥʢʦ ɺ. ɺ. 

ʈʆʃʔ ʇʈɸʂʊʀʏʅʀʍ ʅɸɺʀʏʆʂ ɿ ʌɸʈʄɸʂʆɻʅʆɿɯɰ ʋ 

ʌʆʈʄʋɺɸʅʅɯ ʇʈʆʌɽʉɯʁʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ʄɸʁɹʋʊʅɯʍ ʌɸʈʄɸʎɽɺʊɯɺ 

943 

194. ʅʽʞʝʥʢʦʚʩʴʢʘ ɯ. ɺ., ɹʫʪ ɯ. ʆ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɽʁʉ-ʊɽʍʅʆʃʆɻɯɰ ʇʈʀ ɿʄɯʐɸʅɯʁ ʌʆʈʄɯ 

ʅɸɺʏɸʅʅʗ ɿ ʍɯʄɯʏʅʀʍ ɼʀʉʎʀʇʃɯʅ ʄɸʁɹʋʊʅɯʍ 

ʄɸɻɯʉʊʈɯɺ ʌɸʈʄɸʎɯɰ 

948 

195. ʆʨʠʱʘʢ ɯ. ʄ., ʉʫʭʨʘʤʝʥʜʘ ɭ. ɺ. 

ɼɽɺɯɸʅʊʅɸ ʇʆɺɽɼɯʅʂɸ ʇɯɼʃɯʊʂɯɺ ʊɸ ɰɰ ʂʆʈɽʂʎɯʗ 

954 

196. ʆʭʨʽʤʯʫʢ ɯ. ɺ. 

ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ʆʇʊʀʄɯɿɸʎɯʗ ʊɽʍʅɯʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʉʇʆʈʊʉʄɽʅɯɺ ɿɯ ʉʇʆʈʊʀɺʅʀʍ ʊɸʅʎɯɺ ɿ ʋʈɸʍʋɺɸʅʅʗ 

ɹɯʆʄɽʍɸʅɯʏʅʀʍ ɸʉʇɽʂʊɯɺ ʈʋʍʆɺʀʍ ʅɸɺʀʂɯɺ 

964 

197. ʇʘʩʽʯʥʠʢ ʉ. ʆ., ʊʨʦʬʠʤʝʥʢʦ ʃ. ɺ. 

ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ʌʆʈʄʋɺɸʅʅʗ ʄʆɺʃɽʅʅɭɺʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ʅɸ 

ʄʆɺʃɽʅʅɭɺʀʍ ɿɸʅʗʊʊʗʍ 

971 

198. ʇʘʫʢ ɺ. ɺ. 

ɸʋʊʀɿʄ ʎɽ ʅɽ ɺʀʈʆʂ! 

977 

199. ʇʝʪʨʘʢʦʚ ɸ. ʄ., ʏʠʢʚʘʰʚʽʣʽ ɼ. ʆ., ɸʥʽʩʽʤʦʚ ɼ. ʆ. 

ʉʋʏɸʉʅɽ ɿʅɸʏɽʅʅʗ ʌɯɿʀʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ɺ ʉʀʉʊɽʄɯ 

ʄɺʉ 

984 

200. ʇʦʣʠʚʘʥʦʚʘ ʆ. ɯ. 

ʄɽʊʆɼʀʏʅʀʁ ʉʋʇʈʆɺɯɼ ʉʆʎɯɸʃɯɿɸʎɯɰ ɼɯʊɽʁ ɿ 

ʆʉʆɹʃʀɺʀʄʀ ʆʉɺɯʊʅɯʄʀ ʇʆʊʈɽɹɸʄʀ ʋ ɿɸʂʃɸɼɯ 

ʇʆɿɸʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 

987 

201. ʇʦʣʦʥʩʴʢʘ ʊ. ʂ. 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʄʆɼɽʃʔʅʀʍ ʅɸɺʏɸʃʔʅʀʍ 

ʇʈʆɻʈɸʄ ɿ ɯʅʆɿɽʄʅʀʍ ʄʆɺ ɼʃʗ 5ï9 ʂʃɸʉɯɺ ɿɸʂʃɸɼɯɺ 

ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

993 

202. ʇʦʪʴʦʤʢʽʥʘ ɺ. ɭ., ʃʘʥʽʥʘ ɺ. ɺ. 

ɺʀɹɯʈ ʈʆɿɺʀɺɸʖʏʀʍ ɯɻʆʈ ɼʃʗ ʇʈʆɺɽɼɽʅʅʗ ɿɸʅʗʊʔ ʋ 

ɻʈʋʇɯ ʇʆɼʆɺɾɽʅʆɻʆ ɼʅʗ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɯɺ 

1001 

203. ʈʝʰʽʪʥʠʢ ʖ. ɺ., ʉʽʯʢʘʨ ɸ. ɸ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʅɸɺʏɸʅʅʗ 

ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ɼʆʉʃɯɼʅʀʎʔʂʀʍ ɺʄɯʅʔ ʋʏʅɯɺ 

1006 

204. ʈʦʛʘʣʽʥʘ ʅ. ʄ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʄʆɼɽʃɯ ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ 

çʇɽʈɽɺɽʈʅʋʊʀʁ ʂʃɸʉè ɺ ʆʉɺɯʊʅɯʁ ʇʈʆʎɽʉ ɻʋʈʊʂɯɺ 

ɽʂʆʃʆɻʆ-ʅɸʊʋʈɸʃɯʉʊʀʏʅʆɻʆ ʅɸʇʈʗʄʂʋ 

 

1011 
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205. ʈʷʙʯʝʥʢʦ ɻ. ɺ. 

ʐʃʗʍʀ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʄʇʃɽʂʉʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʈʆʌʆʈɯɭʅʊɸʎɯɰ, ʇʈɸʂʊʀʏʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ʊɸ ɻʋʈʊʂʆɺʆɰ ʈʆɹʆʊʀ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ 

ʌɸʍʆɺʆɻʆ ʉʇɽʎɯɸʃɯʉʊɸ 

1015 

206. ʉʚʠʨʠʜʶʢ ɺ. ʇ. 

ʂʆʄʇɽʊɽʅʊʅɯʉʅʀʁ ʇɯɼʍɯɼ ʋ ʌʆʈʄʋɺɸʅʅɯ 

ʄɯɾʂʋʃʔʊʋʈʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ 

ɺʀʂʃɸɼɸʏɯɺ ʅɯʄɽʎʔʂʆɰ ʄʆɺʀ 

1021 

207. ʉʝʥʴʦʚʩʴʢʘ ʅ. ʃ., ʃʽʩʦʚʘ ɿ.-ʆ. ɺ. 

ɹʋʃɯʅɻ ɺ ʆʉɺɯʊʅʔʆʄʋ ʉɽʈɽɼʆɺʀʑɯ (ʅɸ ʇʈʀʂʃɸɼɯ 

ʈɽʄɽɿɯɺʎɯɺʉʔʂʆɻʆ ɿɿʉʆ ɯ ï ɯɯɯ ʉʊʋʇɽʅɯɺ) 

1027 

208. ʉʣʘʩʪʽʥʘ ʆ. ʆ. 

ʌʆʈʄʋɺɸʅʅʗ ʄʆʊʀɺɸʎɯɰ ɼʆ ɿɸʅʗʊʔ ʌɯɿʀʏʅʀʄʀ 

ɺʇʈɸɺɸʄʀ ʊɸ ɰɰ ɺʃʀɺ ʅɸ ɾʀʊʊʗ ʃʖɼʀʅʀ 

1033 

209. ʉʦʢʦʣʶʢ ʃ. ʁ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʌɽʉɯʁʅʀʍ ʅɸʍʀʃɯɺ ʋʏʅɯɺ ʗʂ 

ʉʂʃɸɼʆɺɸ ɼʆʇʈʆʌɯʃʔʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʃɯʎɽɰʉʊɯɺ 

1037 

210. ʉʦʨʦʯʠʥʩʴʢʘ ʉ. ɯ. 

ɯʄɯɼɾ ʋʏʀʊɽʃʗ ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ ʗʂ 

ʇɽɼɸɻʆɻɯʏʅɸ ʇʈʆɹʃɽʄɸ 

1045 

211. ʉʪʘʩʽʚ ʅ. ɯ., ʉʪʘʩʽʚ ʅ. ʖ., ʈʦʛʘʣʴʩʴʢʘ ɿ. ɺ. 

ɼʀɼɸʂʊʀʏʅɯ ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʊɺʆʈʏʆɻʆ 

ʄʀʉʃɽʅʅʗ ʋʏʅɯɺ ɿɸʉʆɹɸʄʀ ʄɸʊɽʄɸʊʀʂʀ 

1049 

212. ʉʪʦʡʢʘ ʆ. ʗ. 

ɯʉʊʆʈʀʏʅɽ ʂʆʈɯʅʅʗ ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ɺʏʀʊɽʃɯɺ ʋ ʈɽʉʇʋɹʃɯʎɯ ʇʆʃʔʑɸ 

1053 

213. ʉʫʨʘ ʅ. ɸ. 

ʆʉɺɯʊʅɭ ɯʅʌʆʈʄɸʎɯʁʅɽ ʉɽʈɽɼʆɺʀʑɽ ɺʀʑʆɰ ʊɽʍʅɯʏʅʆɰ 

ʐʂʆʃʀ 

1058 

214. ʊʠʤʯʝʥʢʦ ɸ. ɸ., ʂʫʯʠʥʩʴʢʘ ɸ. ɺ. 

ʌʆʈʄʋɺɸʅʅʗ ʄɽɼɯɸɻʈɸʄʆʊʅʆʉʊɯ ɺ ʄʆʃʆɼʐʀʍ 

ʐʂʆʃʗʈɯɺ ɺ ʂʆʅʊɽʂʉʊɯ ʅʋʐ 

1064 

215. ʊʢʘʯʝʥʢʦ ʄ. ʄ., ɻʦʨʦʪʴ ɯ. ɺ., ʄʦʨʦʟʦʚʘ ʅ. ʃ., ʈʦʤʘʥʝʥʢʦ ɻ. ʆ., 

ʏʝʨʢʘʩʦʚʘ ʃ. ɸ. 

ʂʆʄʇɽʊɽʅʊʅɯʉʅʀʁ ʇɯɼʍɯɼ ʗʂ ʉʂʃɸɼʆɺɸ ʇʈʆʌɽʉɯʁʅʆɰ 

ʆʉɺɯʊʀ ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ ʈɸɼɯʆʃʆɻɯɰ ʅɸ ʆʉʅʆɺɯ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ ʅɸɺʏɸʅʅʗ 

1068 

216. ʊʨʝʬʘʥʝʥʢʦ ɯ. ɺ., ʉʦʣʦʚʡʦʚʘ ʆ. ɺ., ʐʫʤʢʦ ɻ. ɯ., ɻʨʝʯʢʦ ʉ. ɯ. 

Cʆʎɯɸʃʔʅʆ-ʇʉʀʍʆʃʆɻɯʏʅɯ ɸɼɸʇʊɸʎɯʁʅɯ ʄʆɾʃʀɺʆʉʊɯ 

ʉʊʋɼɽʅʊɯɺ ɺʀʇʋʉʂʅʀʍ ʂʋʈʉɯɺ ʇɯɼ ʏɸʉ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

1074 

217. ʊʨʠʣʝʥʢʦ ʖ. ɸ., ɼʫʜʥʠʢ ʅ. ɿ. 

ɺʀʍʆɺɸʅʅʗ ʉɸʄʆʉʊɯʁʅʆʉʊɯ ʋ ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ 

ɺɯʂʋ 

1077 
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218. ʌʨʠʮʶʢ ɺ. ɸ., ɻʫʙʽʥʘ ʉ. ɯ., ʌʨʠʮʶʢ ɺ. ʄ. 

ʇʈʆɹʃɽʄɸ ʈʆɿɺʀʊʂʋ ʍʋɼʆɾʅʔʆ-ʆɹʈɸɿʅʆɻʆ ʄʀʉʃɽʅʅʗ 

ʆʉʆɹʀʉʊʆʉʊɯ 

1084 

219. ʍʫʜʦʨʙʘ ʊ. ʄ. 

ʌʆʈʄʋɺɸʅʅʗ ɿɼʆʈʆɺ'ʗɿɹɽʈɽɾʋɺɸʃʔʅʆɰ ʂʆʄʇɽʊɽʅʎɯɰ 

ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ, ɽʂʆʃʆɻɯɰ ʊɸ ʆʉʅʆɺ ɿɼʆʈʆɺ'ʗ 

1089 

220. ʍʫʨʪʝʥʢʦ ʆ. ɺ., ʉʪʘʨʦʜʦʥʦʚʘ ʄ. ʉ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʌɯɿʀʏʅʆɻʆ ɺʀʍʆɺɸʅʅʗ ɼɯʊɽʁ 

ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

1096 

221. ʏʝʨʚʷʢʦʚʩʴʢʘ ʅ. ɺ. 

ɯʅʂʃʖɿʀɺʅʀʁ ʇɯɼʍɯɼ ɺ ʇɯɼɻʆʊʆɺʎɯ ʄɸʁɹʋʊʅʔʆɻʆ 

ɺʏʀʊɽʃʗ ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ ʋ ɿɸʂʃɸɼɸʍ ʌɸʍʆɺʆɰ 

ʇɽʈɽɼɺʀʑʆɰ ʆʉɺɯʊʀ ʅɸ ɿɸʅʗʊʊʗʍ ɿ ɯʅʌʆʈʄɸʊʀʏʅʀʍ 

ɼʀʉʎʀʇʃɯʅ 

1101 

222. ʏʝʭʘ ʆ. ɻ. 

ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉɺɯʊʆɻʃʗɼʋ ʊɸ 

ɽʂʆʂʋʃʔʊʋʈʀ ɼɯʊɽʁ ʄʆʃʆɼʐʆɻʆ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ ʋ 

ʂʆʅʊɽʂʉʊɯ ʉʊʈɸʊɽɻɯɰ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ 

1107 

223. ʏʠʨʚʘ ɸ. ʉ. 

ɼɽʗʂɯ ɺʀʂʃʀʂʀ ʇɽʈɽɼ ʉʋʏɸʉʅʆʖ ɺʀʑʆʖ ʆʉɺɯʊʆʖ 

1114 

224. ʐʘʨʠʧʦʚʘ ʃ. ɻ. 

ɺʆʉʇʀʊɸʅʀɽ ʀʃʀ ʐʂʆʃɸ ʈʆɼʀʊɽʃɽʁ 

1119 

225. ʐʝʚʯʝʥʢʦ ʃ. ɺ., ʎʦʢʫʨ ʅ. ɯ., ʇʣʷʩʦʚʩʴʢʘ ʂ. ɸ. 

ʄɽʊʆɼʀʂɸ ɺʀʂʃɸɼɸʅʅʗ ʊɽʄʀ çʆʉʅʆɺʅɯ ʍɯʄɯʏʅɯ 

ʇʆʅʗʊʊʗè ɼʃʗ ʉʀʉʊɽʄʀ ʂʈɽɼʀʊʅʆ-ʄʆɼʋʃʔʅʆɻʆ 

ʅɸɺʏɸʅʅʗ 

1124 

226. ʗʥʴ ʃʽ 

ʌɽʅʆʄɽʅ ɽʊʅʆʂʋʃʔʊʋʈʅʆɰ ʊʆʃɽʈɸʅʊʅʆʉʊɯ ʋ 

ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ʄʋɿʀʏʅʆɻʆ ʄʀʉʊɽʎʊɺɸ 

1129 

  

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

227. ɸʩʪʘʭʦʚʘ ʂ. ɺ. 

ɺʅʋʊʈɯʐʅʗ ʄʆʊʀɺɸʎɯʗ:ʇʈʀʅʎʀʇʀ ʌʆʈʄʋɺɸʅʅʗ 

1134 

228. ɹʘʰʪʝʮʴʢʘ ɸ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆʗɺʋ ɻɯɹʈʀʉ-ʉʀʅɼʈʆʄʋ ʗʂ ʂʆʇɯʅɻ-

ʉʊʈɸʊɽɻɯɰ ʋ ʂɽʈɯɺʅʀʂɯɺ ʄɸʃʀʍ ʉʆʎɯɸʃʔʅʀʍ ɻʈʋʇ 

1139 

229. ɺʦʜʦʣʘʟʩʴʢʘ ʆ. ʆ., ɼʨʝʚʦʚʘ ɺ. ɺ. 

ʇʉʀʍʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉɸʄʆʉʊɸɺʃɽʅʅʗ ʆʉɯɹ ɿ 

ʈɯɿʅʀʄ ʈɯɺʅɽʄ ɾʀʊʊɭʉʊɯʁʂʆʉʊɯ 

1146 

230. ɻʫʣʝʥʢʦ ʉ. ʉ. 

ʂɽʈɯɺʅʀʂ ʗʂ ʉʋɹôɭʂʊ ʋʇʈɸɺʃɯʅʅʗ ʊɸ ʁʆɻʆ ʈʆʃʔ 

1153 

231. ɻʫʩʘʢ ʉ. ɻ., ʂʨʠʰʪʘʣʴ ɻ. ɹ. 

ʆʉɺɯʊɸ ʊɸ ʅɸʋʂɸ ʉʔʆɻʆɼɽʅʅʗ ʋ ʇʉʀʍʆʃʆɻɯʏʅʆʄʋ 

ɺʀʄɯʈɯ 

 

1159 
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232. ʂʘʮʘʣʘʧ ɸ. ʉ. 

ʆʉʅʆɺʅɯ ʇʈʀʏʀʅʀ ɺʀʅʀʂʅɽʅʅʗ ʂʆʅʌʃɯʂʊɯɺ ɺ 

ʆʈɻɸʅɯɿɸʎɯʗʍ 

1163 

233. ʂʠʟʠʤʝʥʢʦ ʅ. ɺ. 

ʈʆɼʀʅɸ ʗʂ ʇʈɽɼʄɽʊ ɼʆʉʃɯɼɾɽʅʅʗ 

1168 

234. ʂʣʝʞʥʝʚʘ ʖ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽɾʀɺɸʅʅʗ ʂʈʀɿʀ ʉɽʈɽɼʀʅʀ ɾʀʊʊʗ ɺ 

ʉʋʏɸʉʅʆʄʋ ʉʋʉʇɯʃʔʉʊɺɯ 

1175 

235. ʂʦʨʤʠʣʦ ʆ. ʄ., ʏʽʧ ʈ. ʉ. 

ɺʀɺʏɽʅʅʗ ʂʋʈʉʋ çɿɸɻɸʃʔʅɸ ʇʉʀʍʆʃʆɻɯʗè ʋ ʉʀʉʊɽʄɯ 

ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʇʉʀʍʆʃʆɻɸ ʋ ɿɸʂʃɸɼɸʍ 

ɺʀʑʆɰ ʆʉɺɯʊʀ 

1180 

236. ʂʨʘʚʯʫʢ ʉ. ʉ. 

ʉʋʏɸʉʅɸ ʊɸʅʎʖɺɸʃʔʅɸ ʊɽʈɸʇɯʗ 

1185 

237. ʂʨʘʩʴʢʦ ɼ. ʆ., ɹʫʛʘʡʯʫʢ ʄ. ɺ. 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɰ ɼʀʅɸʄɯʂʀ 

ʇʆʂɸɿʅʀʂɯɺ ʇɽʈɺʀʅʅʆɰ ɿɸʍɺʆʈʖɺɸʅʆʉʊɯ ʅɸ ʈʆɿʃɸɼʀ 
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ʇʈʆʊʀʉʊʆʗʅʅʗ ʉʅɼ ʊɸ ʆɹʉɭ ɺ ʂʆʅʊɽʂʉʊɯ 

ʄɯɾʅɸʈʆɼʅʆɻʆ ʉʇʆʉʊɽʈɽɾɽʅʅʗ ɿɸ ɺʀɹʆʈɸʄʀ 

1407 

280. ɯʚʘʥʦʚʘ-ɹʠʢʘʥʦʚʘ ɺ. ɭ. 

ʇɯɼʍʆɼʀ ɼʆ ɸʅɸʃɯɿʋ ʇʆʃɯʊʀʏʅʆɻʆ ʇɽʈʌʆʈʄɸʅʉʋ: 

ʇɽʈʉʇɽʂʊʀɺɸ ɸʅɸʃɯɿʋ ʄʆʊʀɺɸʎɯɰ 

1413 

281. ʃʦʤʘʢʽʥʘ ʆ. ɺ. 

ʉʋʏɸʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ɿɸʇʆɹɯɻɸʅʅʗ ʊɸ ʇʈʆʊʀɼɯɰ 

ɼʆʄɸʐʅʔʆʄʋ ʅɸʉʀʃʔʉʊɺʋ ɺ ʋʂʈɸɰʅɯ 

1415 

282. ʄʦʯʢʦʚ ʆ. 

ɿɸʂʆʅʆɼɸɺʏɸ ʆʉʅʆɺɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʐʊɸɹɯɺ 

ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ʆɹʆʈʆʅʀ ɺ ʉʋɹôɭʂʊɸʍ ʈʆʉɯʁʉʔʂʆɰ 

ʌɽɼɽʈɸʎɯɰ 

1421 

283. ʐʫʤʩʴʢʘ ʄ.-ʊ. ɺ. 

ɺɯɼʅʆʉʀʅʀ ɸɿɽʈɹɸʁɼɾɸʅʋ ɿ ɭʉ ɺ ʈɸʄʂɸʍ ʉʍɯɼʅʆɻʆ 

1427 
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ʇɸʈʊʅɽʈʉʊɺɸ 

  

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

284. Morokhovskaya E. V. 

SOCIAL DIFFERENTIATION OF AMERICAN ENGLISH IDIOMS 

1432 

285. ɹʦʨʠʩʦʚ ʆ. ʆ., ʑʦʪʢʘ ʗ. ɺ. 

ʊɽʄɸʊʀʏʅɽ ʈʆɿʄɽɾʋɺɸʅʅʗ ʃɽʂʉʀʂʀ ʅɸ ʇʆɿʅɸʏɽʅʅʗ 

TATTOO ʋ ʉʋʏɸʉʅɯʁ ɸʅɻʃɯʁʉʔʂɯʁ ʄʆɺɯ 

1435 

286. ɻʘʡʜʘ ʆ. ʄ., ɹʝʟʜʽʞʘ ɸ. ɸ., ʃʝʥʴʢʦ ʊ. ʈ. 

ʄɯɾʂʋʃʔʊʋʈʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʂʆʄʋʅɯʂɸʊʀɺʅʆɰ 

ʇʆɺɽɼɯʅʂʀ 

1442 

287. ɻʥʘʪʶʢ ʆ. ʈ. 

ʉɺɯʊʆɻʃʗɼʅɯ ʇɸʈɸɼʀɻʄʀ ɺ. ʉʊɽʌɸʅʀʂɸ ʊɸ 

ɽ. ʂʆʃɼʋɽʃɸ ɺ ʂʋʃʔʊʋʈʅʆ-ɯʉʊʆʈʀʏʅʆʄʋ ʂʆʅʊɽʂʉʊɯ 

1450 

288. ɻʨʠʮʠʰʠʥ ʈ., ʃʘʟʽʨʢʦ ʅ. 

ʇʀʊɸʅʅʗ ʉɸʄʆʉɺɯɼʆʄʆʉʊɯ ʄʆʃʆɼɯ ɺ ʊɺʆʈʏʆʉʊɯ ɯʈɺɯʅɸ 

ɺɽʃʐɸ 

1454 

289. ɼʘʰʝʚʩʴʢʘ ʃ. ʄ. 

ʆʈɻɸʅɯɿɸʎɯʗ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ɯʅʆɿɽʄʅʆɰ 

ʄʆɺʀ ʅɸ ɹɸɿɯ ʂʆʄʇôʖʊɽʈʅʀʍ ʂʆʄʋʅɯʂɸʎɯʁ ʋ 

ɿɸɻɸʃʔʅʆʆʉɺɯʊʅʔʆʄʋ ʅɸɺʏɸʃʔʅʆʄʋ ɿɸʂʃɸɼɯ 

1462 

290. ɭʤʝʮʴ ʆ. ɺ., ɻʫʮʘʣ ʂ. ɺ. 

ʉʋʏɸʉʅɯ ʄɽɼʀʏʅɯ ʃɯʄɽʈʀʂʀ: ʉʊʀʃɯʉʊʀʏʅʀʁ ʊɸ 

ʌʋʅʂʎɯʆʅɸʃʔʅʀʁ ɸʉʇɽʂʊ 

1467 

291. ɯʚʘʥʯʝʥʢʦ ʄ. ʖ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ʄɽʊɸʌʆʈ ʋ ʈʆʄɸʅɯ ʉ. ʂɯʅɻɸ 

çʃʆɺɽʎʔ ʉʅɯɺè 

1473 

292. ʂʣʠʤʝʥʢʦ ɯ. ʄ. 

ʌʆʈʄʋɺɸʅʅʗ ʂʈɽɸʊʀɺʅʆɰ ʆʉʆɹʀʉʊʆʉʊɯ ʅɸ ɿɸʅʗʊʊʗʍ 

ʃɯʊɽʈɸʊʋʈʀ 

1478 

293. ʃʷʭ ʊ. ʆ. 

ʇʆɽʊʀʂɸ ʋʂʈɸɰʅʉʔʂʆɰ ʅʆɺɽʃʀ ʂɯʅʎʗ ʍɯʍ ï ʇʆʏɸʊʂʋ ʍʍ 

ʉʊʆʃɯʊʔ: ʉʋɹôɭʂʊʀɺʅʆ-ɸɺʊʆʈʉʔʂɸ ɺɯɿɯʗ ɹʋʊʊʗ 

1481 

294. ʅʘʛʦʨʥʶʢ ʅ. ʇ., ʉʘʚʯʫʢ ɯ. ɯ. 

ʆʉʄʀʉʃɽʅʅʗ ʇʆʅʗʊʊʗ çɼʆʇʆʄʆɻɸè ʅʆʉɯʗʄʀ 

ʉʋʏɸʉʅʆɰ ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ ɺ ʌʈɸɿɽʆʃʆɻɯʏʅʀʍ 

ʆɼʀʅʀʎʗʍ 

1488 

295. ʅʠʯʢʦ ʆ. ʗ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɸɺʏɸʃʔʅʆ-ɯʅʌʆʈʄɸʎɯʁʅʀʍ 

ɺʋɿʔʂʆʉʇɽʎɯɸʃɯɿʆɺɸʅʀʍ ɯʅʐʆʄʆɺʅʀʍ ɽʃɽʂʊʈʆʅʅʀʍ 

ɯʅʊɽʈʅɽʊ-ʈɽʉʋʈʉɯɺ ɼʃʗ ɺʀɺʏɽʅʅʗ ʊɸ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ɸʅɻʃʆʄʆɺʅʆɰ ʌʆʅɽʊʀʏʅʆɰ ʂʆʄʇɽʊɽʅʎɯɰ 

1493 

296. ʉʘʚʝʥʢʦ ʊ. ɼ., ʉʘʚʝʥʢʦ ʆ. ʄ. 

ʂʆʄʇʆʅɽʅʊʀ ʇɽɼɸɻʆɻɯʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɺʀʂʃɸɼɸʏɸ 

ʇʈʀ ʇʈɽɿɽʅʊɸʎɯɰ ɯʅʆʌʆʅɸʄ ʅɸɺʏɸʃʔʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

1496 
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ɿ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ 

297. ʉʝʥʠʰʠʥ ʄ., ɹʘʫʤʢʝʪʥʝʨ ʉ. 

ʆɹʈɸɿ ɼʀʊʀʅʀ ʋ ʇʈʆɿʆɺʀʍ ʊɺʆʈɸʍ 

ʄ. ɺɯʅɻʈɸʅʆɺʉʔʂʆɻʆ 

1500 

298. ʉʠʥʻʛʫʙ ʉ. ɺ. 

ʃɽʂʉʀʂʆ-ʉɽʄɸʅʊʀʏʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɯʄɽʎʔʂʆɰ 

ʊɽʈʄɯʅʆʉʀʉʊɽʄʀ ʉʌɽʈʀ ɹɸʅʂɯɺʉʔʂʀʍ ʇʆʉʃʋɻ: 

ʇɽʈɽʂʃɸɼɸʎʔʂʀʁ ɸʉʇɽʂʊ 

1505 

299. ʌʝʩʝʥʢʦ ɸ. ɺ. 

ʄɽʊʆɼʀ ʇɽʈɽʂʃɸɼʋ ɸʅɻʃɯʁʉʔʂʀʍ ʅɽʆʃʆɻɯɿʄɯɺ ʋ 

ʅɸʋʂʆɺʆ-ʇʆʇʋʃʗʈʅʆʄʋ ʊɽʂʉʊɯ 

1511 

300. ʍʦʣʷʚʢʦ ɯ. ɺ. 

ʉʊʈɸʊɽɻɯɰ ʁ ʊɸʂʊʀʂʀ ɽʊʀʂɽʊʀɿɸʎɯɰ ʅɸʋʂʆɺʆɻʆ 

ɼʀʉʂʋʈʉʋ 

1514 

301. ʏʝʨʥʦʛʦʨʩʢʘʷ ʅ. ɻ. 

ASPECTS OF THE FORMATION OF THE LINGUISTIC 

PERSONALITY OF FOREIGN STUDENTS DURING STUDY OF A 

NON-NATIVE LANGUAGE 

1521 

302. ʏʦʨʥʦʙʘʡ ɺ. ɻ. 

ʇʈʆɹʃɽʄʀ ʇɽʈɽʂʃɸɼʋ ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅʆɰ 

ʊɽʈʄɯʅʆʃʆɻɯɰ 

1525 

303. ʐʫʣʴʞʫʢ ʅ. ɺ. 

ɽʄʆʎɯʁʅʆ-ʎɯʅʅɯʉʅʀʁ ʇɯɼʍɯɼ ɼʆ ʌʆʈʄʋɺɸʅʅʗ 

ʂʆʄʋʅɯʂɸʊʀɺʅʆɰ ʂʆʄʇɽʊɽʅʎɯɰ ʄʆɺʎʗ 

1532 

304. ʑʝʨʙʠʥʘ ʃ. ʄ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʆʉʆɹʀʉʊɯʉʅʆ 

ɿʆʈɯɭʅʊʆɺɸʅʆɻʆ ʅɸɺʏɸʅʅʗ ʅɸ ʋʈʆʂɸʍ ʋʂʈɸɰʅʉʔʂʆɰ 

ʄʆɺʀ ɯ ʃɯʊɽʈɸʊʋʈʀ 

1538 

  

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

 

305. ʂʨʠʚʯʠʢ ɻ. ɻ. 

ɺʈɸʍʋɺɸʅʅʗ ʍʈʀʉʊʀʗʅʉʔʂʆɰ ʄʆʈɸʃɯ ɺ ɻʋʄɸʅɯʊɸʈʅʀʍ 

ʉʊʋɼɯʗʍ 

1543 

306. ʄʘʨʶʭʥʦ ʅ. ʄ., ʃʝʙʝʜʝʥʢʦ ʆ. ʆ. 

ʆʉʅʆɺʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʗʉʅʖɺɸʃʔʅʆɰ 

ʇʈʆʇʆɺɯɼɯ ʊɸ ɰɰ ɿɸʉʊʆʉʋɺɸʅʅʗ ʋ ʎɽʈʂʆɺʅɯʁ ʇʈɸʂʊʀʎɯ 

1550 

307. ʉʫʧʨʫʥ ɸ. ɻ., ɻʦʥʯʘʨ ʂ. ʆ. 

ʊɽʍʅʆʇʆʃɯʉʀ ʗʂ ɯʅʅʆɺɸʎɯʁʅɯ ɼʈɸʁɺɽʈʀ 

ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ 

1557 

  

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

308. Kvasha N. S. 

FORECAST MODELING OF THE INFLATION LEVEL IN 

UKRAINE ON THE BASIS OF MACHINE LEARNING TOOLS 

 

1564 
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309. Kvasova L. S., Maslova V. Ju. 

ACTUAL PROBLEMS OF DISTANCE LEARNING 

1571 

310. Mammadova A. V., Mammadova L. Sh., Mehdiyeva S. I., 

Hasanova S. N., Huseynova A. E. 

DIRECTIONS OF REGULATION OF FINANCIAL MARKETS IN 

AZERBAIJAN 

1575 

311. Tagiyeva S. E. 

ANALYSIS OF TAX SOURCES 

1582 

312. ɸʥʪʦʥʶʢ ɺ. ʇ. 

ʆʎɯʅʂɸ ɼʀʅɸʄɯʂʀ ʃʖɼʉʔʂʆɻʆ ʂɸʇɯʊɸʃʋ ʈɽɻɯʆʅɯɺ 

ʋʂʈɸɰʅʀ ʋ ʂɯʃʔʂɯʉʅʆʄʋ ɺʀʄɯʈɯ ɿɸ ɼɽʄʆ-

ɽʂʆʅʆʄɯʏʅʆʖ ʉʂʃɸɼʆɺʆʖ 

1588 

313. ɹʘʨʘʥ ʈ. ʊ. 

ɽʂʆʅʆʄɯʏʅʆ-ʇʈɸɺʆɺɯ ɸʉʇɽʂʊʀ ʆʈɻɸʅɯɿɸʎɯɰ 

ɸɺɯɸʎɯʁʅʀʍ ʈʆɹɯʊ ʋ ʅɸʎɯʆʅɸʃʔʅʆʄʋ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ 

1596 

314. ɹʘʨʘʥʦʚʩʴʢʘ ʉ. ʇ., ʂʚʘʩʥʠʮʴʢʠʡ ɸ. ʄ. 

ʂʈʀʇʊʆɺɸʃʖʊɸ ʋ ʉɺɯʊɯ 

1607 

315. ɺʦʣʦʭʦʚʘ ʃ. ʌ., ʄʽʪʽʥʘ ɼ. ɭ. 

ʋʇʈɸɺʃɯʅʅʗ ɺɸʃʖʊʅʀʄ ʈʀɿʀʂʆʄ ɹɸʅʂʋ 

1612 

316. ɺʦʨʦʙʡʦʚʘ ʆ. ɸ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ʎʀʌʈʆɺʀʍ ɯʅʉʊʈʋʄɽʅʊɯɺ ɺ 

ʆʉɺɯʊʅʔʆʄʋ ʇʈʆʉʊʆʈɯ 

1617 

317. ɼʞʠʥʜʞʦʷʥ ɺ. ɺ., ʇʦʣʽʰʢʦ ʂ. ɯ. 

ʆʎɯʅʂɸ ʏʀʅʅʀʂɯɺ ɺʇʃʀɺʋ ʆʉɺɯʊʅʔʆɻʆ ʊʋʈʀɿʄʋ ʅɸ 

ʈɯɺɽʅʔ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ɼɽʈɾɸɺʀ 

1623 

318. ɼʦʣʜʽʥʘ ʂ. ʂ. 

ʆʈɻɸʅɯɿɸʎɯʗ ʆɹʃɯʂʋ ʊɸ ɸʋɼʀʊʋ ʆʉʅʆɺʅʀʍ ɿɸʉʆɹɯɺ ʅɸ 

ʇɯɼʇʈʀɭʄʉʊɺɯ 

1630 

319. ɼʫʙʘʩ ʆ. ɸ. 

ʈʆɿɺʀʊʆʂ ɽʃɽʂʊʈʆʅʅʆɰ ʂʆʄɽʈʎɯɰ ʗʂ ʅɸʇʈʗʄ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɼɯʗʃʔʅʆʉʊɯ ɺ ʉʋʏɸʉʅʀʍ 

ʋʄʆɺɸʍ ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ 

1634 

320. ɭʣʽʩʻʻʚʘ ʆ. ʂ., ʈʻʧʽʥʘ ʉ. ʆ. 

ʐʃʗʍʀ ɺʀʈɯʐɽʅʅʗ ʇʈʆɹʃɽʄʀ ɹɽɿʇɽʏʅʆɰ ʋʊʀʃɯɿɸʎɯɰ 

ʈɸɼɯʆɸʂʊʀɺʅʀʍ ɺɯɼʍʆɼɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʋʂʈɸɰʅʀ 

1641 

321. ɿʝʣʝʥʶʢ ʆ. ɻ. 

ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ʉʆʎɯɸʃʔʅʆ-ɽʂʆʅʆʄɯʏʅʆɻʆ 

ʈʆɿɺʀʊʂʋ ʊɽʈʀʊʆʈɯɸʃʔʅʆɰ ɻʈʆʄɸɼʀ 

1647 

322. ʂʦʚʘʣʴ ɼ. ʉ. 

ʉʋʊʅɯʉʊʔ ʊɸ ɺʀɼʀ ʂʆʅʂʋʈɽʅʊʅʆɰ ʉʊʈɸʊɽɻɯɰ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

1652 

323. ʂʦʚʘʣʴʯʫʢ ʂ. ɺ. 

ʌʆʈʄʋɺɸʅʅʗ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ɹʈɽʅɼʋ ʇɯɼ 

ʏɸʉ ʇɸʅɼɽʄɯɰ COVID-19 

1656 



29 

324. ʂʦʚʦʚʘ ɯ. ʉ., ɹʦʥʜʘʨ ɼ. ʖ., ʇʝʨʝʢʨʝʩʪʦʚʘ ɸ. ʈ. 

ɸʅɸʃɯɿ ʇʆʊʆʏʅʆɻʆ ʉʊɸʅʋ ʆʇʆɼɸʊʂʋɺɸʅʅʗ 

ʇʆɼɸʊʂʆʄ ʅɸ ʇʈʀɹʋʊʆʂ ʇɯɼʇʈʀɭʄʉʊɺ ɭʉ ʊɸ 

ʊɽʅɼɽʅʎɯɰ ɿʄɯʅ ʉʀʉʊɽʄʀ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ 

ʆʇʆɼɸʊʂʋɺɸʅʅʗ ɺ ɭɺʈʆʇɯ 

1659 

325. ʂʦʮʴ ʆ. ʆ., ʂʫʜʴ ɸ. ʆ. 

ɼɯʃʆɺɸ ɸʂʊʀɺʅɯʉʊʔ ʇɯɼʇʈʀɭʄʉʊɺ ɺ ʋʄʆɺɸʍ COVID-19 

1667 

326. ʂʫʣʠʢ ɸ. ɹ. 

ʄʆɼɽʃʖɺɸʅʅʗ ʋʇʈɸɺʃɯʅʅʗ ɿɸʇɸʉɸʄʀ ʅɸ 

ʇɯɼʇʈʀɭʄʉʊɺɯ ɿɸ ʋʄʆɺʀ ɺɿɸɭʄʆɿɺôʗɿʂʋ ʇɽʈɯʆɼʋ ʄɯɾ 

ɿɸʂʋʇɯɺʃʗʄʀ ɯ ʊʈʀɺɸʃɯʉʊʖ ʇʈʀɼɸʊʅʆʉʊɯ ɼɽʊɸʃɽʁ 

1673 

327. ʂʫʯʤʻʻʚ ʆ. ʆ. 

ʆʉʅʆɺʅɯ ʅɸʇʈʗʄʂʀ ɯʅʊɽɻʈɸʎɯɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ 

ʈʀɿʀʂɸʄʀ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ 

1680 

328. ʃʘʟʘʨʠʰʠʥʘ ɯ. ɼ., ʉʦʙʯʝʥʢʦ ʊ. ʉ., ʂʨʘʚʝʮʴ ɼ. 

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ ɼʆ ʉʊʈɸʊɽɻɯʁ ʈʆɿɺʀʊʂʋ ʃʖɼʉʔʂʆɻʆ 

ʂɸʇɯʊɸʃʋ ʇɯɼʇʈʀɭʄʉʊɺɸ ʗʂ ɺɸɻʆʄʆɻʆ ʏʀʅʅʀʂɸ 

ɼʆʉʗɻʅɽʅʅʗ ʂʆʅʂʋʈɽʅʊʅʀʍ ʇɽʈɽɺɸɻ 

1686 

329. ʃʘʤʟʶʢ ʊ. ʇ., ʃʘʧʯʝʥʢʦ ɭ. ɭ. 

ʈʆʃʔ ʊɸ ʇʈʀɿʅɸʏɽʅʅʗ ɻʈʆʐɽʁ ɺ ɽʂʆʅʆʄɯʎɯ ʋʂʈɸɰʅʀ 

1691 

330. ʃʽʛʦʥʝʥʢʦ ʃ. ʆ., ʗʢʦʚʯʫʢ ɺ. ɺ. 

ʉʆʎɯɸʃʔʅʆ-ɽʂʆʃʆɻɯʏʅɯ ʅɸʉʃɯɼʂʀ ʈʆɿɺʀʊʂʋ 

ʃʆɻɯʉʊʀʏʅʆɰ ʉʌɽʈʀ ʊɸ ʐʃʗʍʀ ɰʍ ɺʀʈɯʐɽʅʅʗ ʅɸ 

ɿɸʉɸɼɸʍ ʂʆʅʎɽʇʎɯɰ çɿɽʃɽʅʆɰè ʃʆɻɯʉʊʀʂʀ 

1698 

331. ʃʫʢôʷʥʝʥʢʦ ʅ. ɽ. 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ɯʅʅʆɺɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɺ 

ʋʂʈɸɰʅɯ 

1705 

332. ʄʘʟʫʨ ʆ. ɺ., ʄʘʟʫʨ ɼ. ɺ., ʄʘʟʫʨ ɻ. ʆ. 

ʄɸʈʂɽʊʀʅɻ ʗʂ ʆʉʅʆɺɸ ʋʇʈɸɺʃɯʅʅʗ ʊʆɺɸʈʅʆʖ 

ʇʆʃɯʊʀʂʆʖ ʇɯɼʇʈʀɭʄʉʊɺɸ 

1711 

333. ʄʻʣʴʦʭʽʥʘ ʃ. ɻ. 

ʂʃɸʉʊɽʈɯɿɸʎɯʗ ʉʌɽʈʀ ʇʆʉʃʋɻ, ʇɽʈɽɺɸɻʀ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ 

1717 

334. ʄʷʤʣʽʥ ɺ. ɺ. 

ɼɽʗʂɯ ʆʉʅʆɺʅɯ ʅɸʋʂʆɺɯ ʇʈʀʅʎʀʇʀ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ 

ɺʀʉʆʂʆɽʌɽʂʊʀɺʅʆɰ ʄɸʂʈʆɽʂʆʅʆʄɯʏʅʆɰ ʉʀʉʊɽʄʀ 

1722 

335. ʆʙʝʨʝʤʯʫʢ ɺ. ʌ., ɻʝʨʤʘʥ ʆ. ʄ., ɼʝʤʯʝʥʢʦ ʊ. ʆ. 

ʉʊʈɸʊɽɻɯʗ ʇʆɿʀʎɯʆʅʋɺɸʅʅʗ ɹʈɽʅɼɸ: ʆʉʆɹʃʀɺʆʉʊɯ 

ʌʆʈʄʋɺɸʅʅʗ, ʇʈʆɹʃɽʄʀ, ʇɽʈʉʇɽʂʊʀɺʀ 

1729 

336. ʆʙʨʦʥʦʚʘ ɸ. ʄ. 

ɽʅʊʈʆʇɯʗ ʗʂ ʄɯʈɸ ʗʂʆʉʊɯ ʇʈʆʎɽʉɯɺ ʋʇʈɸɺʃɯʅʅʗ 

ʇʈʆɽʂʊɸʄʀ 

1734 

337. ʆʨʣʦʚ ɺ. ɺ. 

ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʉʊʈʋʂʊʋʈʅʀʍ ɿʄɯʅ ɺ 

ʌɯʅɸʅʉʆɺɯʁ ʉʀʉʊɽʄɯ ʋʂʈɸɰʅʀ 

1738 
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338. ʆʩʪʨʦʚʩʴʢʘ ɻ. ʁ., ʆʩʪʨʦʚʩʴʢʠʡ ʆ. ʊ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ ʊɸ ɰʍ ʈʆʃʔ ʋ ʈʆɿɺʀʊʂʋ ʎʀʌʈʆɺʆɰ 

ɽʂʆʅʆʄɯʂʀ 

1744 

339. ʇʝʪʨʽʰʠʥʘ ʊ. ʆ., ʂʣʦʯʢʦʚʘ ʃ. ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ɻɯʈʅʀʏʆɼʆɹʋɺʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ ʋʂʈɸɰʅʀ ɺ ʂʆʅʊɽʂʉʊɯ ʈʀɿʀʂɯɺ ɰʍ 

ɼɯʗʃʔʅʆʉʊɯ 

1750 

340. ʇʦʧʦʚʘ ɺ. ɼ., ʂʫʣʴʢʦ ɼ. ɺ. 

ʆʇʊʀʄɯɿɸʎɯʗ ɺʀʊʈɸʊ ʅɸ ʇʈʆʄʀʉʃʆɺʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʋʂʈɸɰʅʀ 

1755 

341. ʇʦʨʦʩʢʫʥ ʉ. ʉ., ʋʩʪʠʢ ʊ. ɺ. 

ʉʀʉʊɽʄɸ ʇʆʂɸɿʅʀʂɯɺ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ɼʃʗ 

ʈʆɿɺʀʊʂʋ ʄɯʉʔʂʀʍ ʊɽʈʀʊʆʈɯʁ 

1758 

342. ʈʘʜʴʢʦ ɺ. ʄ., ʄʘʮʶʨʘ ʉ. ɯ., ʄʝʣʴʥʠʯʝʥʢʦ ɺ., ʃʘʩʪʦʚʯʝʥʢʦ ɸ. 

ʈʆɿʈʆɹʂɸ ʄɽʍɸʅɯɿʄʋ ɺʇʈʆɺɸɼɾɽʅʅʗ ʂʆʅʎɽʇʎɯɰ 

çʊɸʃɸʅʊ ʄɽʅɽɼɾʄɽʅʊè ɺ ʈʆɿʈɯɿɯ ʋʇʈɸɺʃɯʅʅʗ 

ʂɸɼʈʆɺʆʖ ʇʆʃɯʊʀʂʆʖ ʇɯɼʇʈʀɭʄʉʊɺɸ 

1764 

343. ʈʦʟʧʫʪʥʘ ɯ. ɸ. 

ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɹɽɿɻʆʊɯɺʂʆɺʀʍ ʈʆɿʈɸʍʋʅʂɯɺ ɺ ɽʂʆʅʆʄɯʎɯ 

1772 

344. ʉʫʢ ʇ. ʃ. 

ʅɸʈɸʍʋɺɸʅʅʗ ɸʄʆʈʊʀɿɸʎɯɰ ʅɽʆɹʆʈʆʊʅʀʍ ɸʂʊʀɺɯɺ ɿɸ 

ʄɽʊʆɼʆʄ ʅɸ ʆʉʅʆɺɯ ʏʀʉʊʆɻʆ ɼʆʍʆɼʋ 

1775 

345. ʊʽʭʘʥʩʴʢʘ ɸ. ʉ., ɸʨʪʶʭ ʆ. ɺ. 

ɸʋɼʀʊʆʈʉʔʂɯ ɼʆʂɸɿʀ ʇʈʀ ʇɽʈɽɺɯʈʎɯ ʌɯʅɸʅʉʆɺʆɰ 

ɿɺɯʊʅʆʉʊɯ: ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ 

1781 

346. ʏʝʙʘʥ ʊ. ʄ., ʄʘʣʽʥʦʚʩʴʢʘ ʇ. ɹ. 

ʉʋʏɸʉʅɯ ʄʆɼɽʃɯ ʂɸʃʔʂʋʃʖɺɸʅʅʗ ʇʃɸʊʅʀʍ 

ʄɽɼʀʏʅʀʍ ʇʆʉʃʋɻ 

1784 

347. ʐʝʚʯʝʥʢʦ ʆ. ʆ., ɸʨʪʶʭ ʆ. ɺ. 

ʄɽʊʆɼʀʏʅɯ ʇɯɼʍʆɼʀ ɼʆ ʇʈʆɺɽɼɽʅʅʗ ɸʋɼʀʊʋ 

ɸʄʆʈʊʀɿɸʎɯɰ ʆʉʅʆɺʅʀʍ ɿɸʉʆɹɯɺ 

1791 

348. ʐʠʥʢʘʨʴʦʚ ʖ. ɺ. 

ɺʇʃʀɺ ʇʈʆʎɽʉɯɺ ɯɿ ɼɯɼɾʀʊɸʃɯɿɸʎɯɰ ɹɯɿʅɽʉʋ ʅɸ 

ʌɯʅɸʅʉʆɺʀʁ ʄɽʅɽɼɾʄɽʅʊ ʂʆʈʇʆʈɸʎɯʁ 

1795 

349. ʐʤʦʨʛʫʥ ʃ. ɻ., ɹʦʨʟʫʥʦʚ ɺ. ʀ., ʉʠʨʝʥʢʦ ʉ. ʀ. 

ʉʊɸʅʆɺʃɽʅʀɽ ʉʀʉʊɽʄʓ ʅɸʈʆɼʆɺʃɸʉʊʀʗ ʅɸ 

ʇʈʀʅʎʀʇɸʍ ʌʆʈʄʀʈʆɺɸʅʀʗ çʂʆʈʇʆʈɸʊʀɺʅʆɻʆ 

ɻʆʉʋɼɸʈʉʊɺɸè ɺ ʂʆʅʊɽʂʉʊɽ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ 

ʋʂʈɸʀʅʓ 

1799 

350. ʐʦʣʫʜʴʢʦ ʆ. ɺ., ɼʘʥʠʣʠʰʠʥ ʈ. ʊ. 

ʊɽʅɼɽʅʎɯɰ ɻʃʆɹɸʃʔʅʆɻʆ ʈʀʅʂʋ ɺɯɼɽʆɯɻʆʈ 

1808 

351. ʗʮʝʥʢʦ ɺ. ɺ., ɼʞʦʙʘʚʘ ɽ. ɻ., ʉʠʪʥʠʢ ʉ. ɺ. 

ʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊ ɼʃʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ɺ ɽʂʆʅʆʄɯʎɯ 

1815 
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352. ʗʮʝʥʢʦ ɺ. ɺ., ʌʝʜʦʨʝʥʢʦ ɼ. ʄ., ɼʦʚʛʘʣʴ ɸ. ɯ. 

ɽʂʆʅʆʄɯʂɸ ʂɯɹɽʈʉʇʆʈʊʋ 

1821 
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353. ɹʨʫʤʠʨʩʴʢʠʡ ʈ. ɺ., ʎʫʨʢʘʣʝʥʢʦ ɼ. ʇ. 

ʆʍʆʈʆʅɸ ɻʈʆʄɸɼʉʔʂʆɻʆ ʇʆʈʗɼʂʋ ʇʆʃɯʎɯɭʖ ʇɯɼ ʏɸʉ 

ʄɸʉʆɺʀʍ ɿɸʍʆɼɯɺ 

1826 

354. ɾʫʣʷʻʚ ɺ. 

ʌʆʈʄʀ ʇɯɼʊʈʀʄʂʀ ʈʆɿɺʀʊʂʋ ʇʈɸɺʆɺʆɰ ʂʋʃʔʊʋʈʀ 

ʄʆʃʆɼɯ ɺ ʋʂʈɸɰʅʉʔʂʆʄʋ ʉʋʉʇɯʃʔʉʊɺɯ 

1830 

355. ʂʦʞʝʚʥʠʢ ʆ. ɸ. 

ʆɹˆʈʋʅʊʆɺɸʅɯʉʊʔ ʂʈʀʄɯʅɸʃɯɿɸʎɯɰ ʉʇʈʀʗʅʅʗ 

ɺʏʀʅɽʅʅʖ ʊɽʈʆʈʀʉʊʀʏʅɯʁ ɼɯʗʃʔʅʆʉʊɯ 

1836 

356. ʃʘʧʽʢ ʅ. ʉ. 

ʇʈɸɺʆɺɯ ɸʉʇɽʂʊʀ ʇʈʀ ɺʉʊɸʅʆɺʃɽʅʅɯ 

ʂɺɸʃɯʌɯʂɸʎɯʁʅʀʍ ʂʈʀʊɽʈɯɰɺ ɼʆ ʋʏɸʉʅʀʂɯɺ ʊʆʈɻɯɺ ʋ 

ʇʋɹʃɯʏʅʀʍ ɿɸʂʋʇɯɺʃʗʍ 

1845 

357. ʄʝʣʝʭ ʃ. ɺ., ɸʥʜʨʫʭʽʚ ɭ. ʄ. 

ʆɿʅɸʂʀ ɼʆɻʆɺʆʈʋ ʋ ɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʇʈɸɺʆɺɯɼʅʆʉʀʅɸʍ ʗʂ ɺɸɾʃʀɺɸ ʉʂʃɸɼʆɺɸ 

ɺʀɿʅɸʏɽʅʅʗ ʁʆɻʆ ʉʋʊɯ 

1852 

358. ʄʫʣʷʨ ɻ. ɺ. 

ɼɯɼɾʀʊɸʃɯɿɸʎɯʗ ɼʆʉʋɼʆɺʆɻʆ ʈʆɿʉʃɯɼʋɺɸʅʅʗ 

1857 

359. ʆʩʪʘʧʝʥʢʦ ʖ. ɯ. 

ɺʇʃʀɺ COVID-19 ʅɸ ʊʈɸʅʉʆʈʄɸʎɯʖ ɻʆʉʇʆɼɸʈʉʔʂʆ-

ʇʈɸɺʆɺʆɻʆ ɺʀʄɯʈʋ 

1861 

360. ʇʨʦʛʦʥʶʢ ʃ. ʖ. 

ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈɽɺɸɻʀ ʌʈɯʃɸʅʉʋ ʗʂ ʆɼʅɯɭɰ ɿ 

ʅɽʉʊɸʅɼɸʈʊʅʀʍ ʌʆʈʄ ʇʈɸʎɯ 

1868 

361. ʇʨʦʢʦʧʯʫʢ ʅ. ʈ. 

ʈɽʌʆʈʄʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʇɽʅʉɯʁʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ: 

ɼʆʉɺɯɼ ɿɸʈʋɹɯɾʅʀʍ ʂʈɸɰʅ 

1875 

362. ʊʝʣʠʯʢʦ ʆ. ɸ., ʈʝʢʫʥ ɺ. ɸ. 

LEX MERCATORIA ʋ ʉʀʉʊɽʄɯ ʈɽɻʋʃʖɺɸʅʅʗ 

ʄɯɾʅɸʈʆɼʅʀʍ ʊʆʈɻʆɺɽʃʔʅʀʍ ɺɯɼʅʆʉʀʅ 

1881 

363. ʏʝʨʥʷʚʩʴʢʘ ʊ. ʆ. 

ɼʆʄɸʐʅɭ ʅɸʉʀʃʔʉʊɺʆ 

1888 

364. ʖʨʽʢʦʚʘ ɺ. ʉ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʇʈʆʊʀɼɯɰ ʂʆʈʋʇʎɯɰ ɺ ʎɽʅʊʈɸʃʔʅʀʍ 

ʆʈɻɸʅɸʍ ɼɽʈɾɸɺʅʆɰ ɺʃɸɼʀ ʋʂʈɸɰʅʀ 

1893 
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In today's competitive world, product design is considered a very important 

factor. Increasing customers satisfaction and producing innovative products is 

considered an important strategy for the success of organizations. A common 

problem faced by product suppliers is understanding the nature of customers needs, 

their correct interpretation and categorization, which is extremely important for 

developing a set of such characteristic indicators that will be very necessary and 

interesting to product consumers. In addition, one of the most important and valuable 

assets of manufacturers is the level of today's knowledge of customers, which can 

significantly attract much more of their attention to this type of product. To get the 

most out of customer knowledge, many organizations use specific approaches to 



33 

managing their knowledge. Today, already organizational knowledge management 

systems exist, which are focused on obtaining a wide variety of knowledge of 

potential customers in order to use them for their future innovations as one of the 

most important factors in creating valuable products for both customers and the 

organization. The systematic use of customer ideas and knowledge, especially those 

with relevant experience and skills, can play an important role in an organization's 

innovation, design and new product development process. 

Many researchers believe that the development process of both new and 

traditionally manufactured products by an organization, but with more progressive 

characteristics, to a large extent depends on broader general customer knowledge, 

which can be significantly facilitated by the presence of a knowledge management 

system, which is an important factor in reducing uncertainty of this process and the 

success of new products. At the same time, in general, customer knowledge 

management is a combination of not only their knowledge management, but also 

customer relationship management. As a result of the synergy arising from the 

integration of knowledge management and customer relationship management, an 

organization will be able to identify the needs of its customers and predict their 

behavior. Thus, the most important consequence of customer knowledge management 

is innovation and the development of new products and services. According to a 

literature review, the customer knowledge management process includes 3 basic 

steps: collecting customer knowledge data; data processing and assessment of the 

level of today's knowledge of customers; expanding customer knowledge and their 

subsequent use in the innovative activities of the organization. 

Today, high-tech industries are a factor of competitive advantage between 

countries and constitute the bulk of a country's GDP (Gross Domestic Product). 

Although in developing and developed countries, investment in R&D (Research and 

Development) in high-tech industries are very high, according to opinion of many 

business owners (capital owners), in order to increase the efficiency of their capital 

investments in various high-tech industries, they are more focused on successful 

commercialization than on the creation of new products or services. This problem is 
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known in the innovation management literature with the concept of crossing the 

"death valley" of the commercialization process. Currently, many researchers in a 

particular field already provide a set of factors for predicting the success of processes 

for the development of new types of products and services. 

Analysis of the studies shows that, although a wide variety of, and sometimes 

similar methods have been used in the development of customer knowledge 

management systems aimed at developing new products, but none of them provides 

recommendations for applying the method of modeling structural equations using 

partial least squares. The aim of this research is to study the impact of customer 

knowledge management on the development of new innovative dairy enterprises in 

Iran using a structural equation modeling approach with application of partial least 

squares. The general hypothesis of this study is that customer knowledge 

management has a positive and significant impact on the development of new and 

innovative products. 

The statistical population in this study includes all customers of the dairy 

enterprise "KALEH", the number of which is about one million. In this study, a 

simple random sampling method was used to select a specific size from the statistical 

population, which was carried out using the Cochran formula, a statistical sample of 

the study, equivalent to 384 customers of the KALE dairy enterprise. Information 

collection was made with the help of surveys. A full-scale Likert scale is used in the 

survey. In the survey used, the measurement scale is the Likert spectrum. 

The facial validity method was used to calculate the validity of the survey. The 

Cronbach alpha-method was used to assess the reliability of the survey. In order to 

collect data from different questionnaires in the current survey, 8 variables are used: 

"organizational structure", "support of organization manager", "skill", "motivation", 

"knowledge tree", "software system", "customer knowledge management" and 

"development of new and innovative productions". 

The data analysis method used in this study is quantitative. The data of the 

present study were analyzed at both descriptive statistical and inferential statistical 

levels. At the descriptive statistical level, statistical indicators are used such as 
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frequency, standard deviation and mean, variability, skewness, and elongation. At the 

inferential statistical data level, the structural equation modeling (SEM) technique 

was used with a partial least squares approach and the statistical software ñSmart 

PLSò, which is applied to perform ñstructural equation modelingò in a graphical user 

interface using the least squares method PLS (Partial Least Squares). In recent years, 

the popularity of this software among researchers and students (mainly in the 

behavioral, social and management sciences) has grown significantly. 

To study the conceptual research model (Fig. 1), the structural equations model 

was used ï this is a special causal structure between a set of invisible structures, 

consisting of two components: 

- a structural model that defines the causal structure between hidden variables; 

- a measurement model that defines the relationship between hidden and 

observable variables. 

 

Fig. 1. Implementation of the conceptual research model in ñSmart PLSò 

software 

The results of this study in relation to the purpose and hypotheses of this study 

showed that the value of t-statistic of the general effects of the model for the above 

mentioned hypotheses was higher than 1.96, which indicates their confirmation and is 

consistent with the results of other researchers. 
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In today's highly competitive environment, the importance of the ccustomer 

and the degree of his knowledge as one of the main parameters of the organizational 

knowledge management system outside the organization is no longer hidden from 

anyone. It is now practically proven that customer insights and information can be 

very valuable inputs to organizational innovation that not only distinguish an 

organization from the competition, but also meet today's customer needs. Thus, 

innovative organizations must encourage the use of customer insights and knowledge 

to successfully innovate in their products and services, which will significantly 

improve their market indicators. 

Based on the results obtained in this study, in order to develop innovative 

products and improve the business of enterprises, the following suggestions can be 

presented: 

- to ensure their competitive advantage, enterprises must develop and use 

customer knowledge management systems, which are one of the main factors of their 

success in today's highly competitive environment; 

- to increase customer knowledge degree, enterprises must plan properly for 

creating the appropriate environment conditions and infrastructure, including 

databases, appropriate work processes, formation of a culture of interaction with 

costumers, etc. 

As a perspective for future researches in the field of customer knowledge 

management, the following topics can be proposed: 

- study the impact of strategic flexibility on the relationship between customer 

knowledge management and new product development. 

- study the relationship between ñcustomer knowledge managementò, 

ñcustomer relationship managementò and ñenterprise innovation capabilitiesò. 
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ɺʀɺʏɽʅʅʗ ɺʀɼɯɺ ɯ ʉʆʈʊɯɺ ʍʆʉʊʀ ɻɯɹʈʀɼʅʆɰ ɺ ʋʄʆɺɸʍ 

ʇɯɺʅɯʏʅʆɰ ʏɸʉʊʀʅʀ ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ɸʥʩʻʻʚ ʆ. ʖ. 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʇʨʠʣʫʮʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ɯʉ ʅɸɸʅ 

ʤ. ʇʨʠʣʫʢʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʦʩʪʘ (H·sta) ï ʨʽʜ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʨʦʜʠʥʠ 

ʍʦʣʦʜʢʦʚʽ (Asparagaceae ), ʨʘʥʽʰʝ ʙʫʚ ʚʢʣʶʯʝʥʠʡ ʫ ʨʦʜʠʥʫ ʃʽʣʽʡʥʽ ʽ ʙʫʚ ʙʽʣʴʰʝ 

ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ ʬʫʥʢʽʷ (F¼nkia). ɸʨʝʘʣ ʨʦʜʫ ï ɼʘʣʝʢʠʡ ʉʭʽʜ, ʇʽʚʜʝʥʥʦ-

ʉʭʽʜʥʘ ɸʟʽʷ, ʗʧʦʥʽʷ. ʍʦʩʪʘ ʛʽʙʨʠʜʥʘ (H. hybrida) ʥʘʣʽʯʫʻ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰ ʥʽʞ 

4000 ʩʦʨʪʽʚ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʭʦʩʪ, ʷʢʽ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʩʝʣʝʢʮʽʾ: ʍʦʩʪʘ ʢʫʯʝʨʷʚʘ 

(H. crispula), ʚʠʩʦʪʘ 60 ʩʤ, ʣʠʩʪʷ ʰʠʨʦʢʝ, ʪʝʤʥʦ-ʟʝʣʝʥʝ ʟ ʙʽʣʦʶ ʦʙʣʷʤʽʚʢʦʶ, 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʮʴʦʛʦ ʚʠʜʫ ʻ ʩʦʨʪ Dream Weaver. ʍʦʩʪʘ ʚʠʩʦʢʘ (H. elata), ʜʦ 90 

ʩʤ ʟʘʚʚʠʰʢʠ, ʣʠʩʪʷ ʚʝʣʠʢʝ, ʙʣʠʩʢʫʯʝ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, (ʩʦʨʪ Tom Schmid). ʍʦʩʪʘ 

ʌʦʨʯʫʥʘ (H. fortunei), ʚʠʩʦʪʘ ʜʦ 50 ʩʤ, ʣʠʩʪʷ ʟʝʣʝʥʝ ʟ ʢʨʝʤʦʚʠʤ ʦʙʣʷʤʽʚʢʦʶ 

(ɸʣʴʙʦʧʽʢʪʘ). ʍʦʩʪʘ ɿʽʙʦʣʴʜʘ (H. sieboldiana), ʜʦ 60 ʩʤ ʟʘʚʚʠʰʢʠ, ʣʠʩʪʷ ʟ 

ʷʚʥʠʤʠ ʞʠʣʢʘʤʠ (ʩʦʨʪ Elegans). ʍʦʩʪʘ ʭʚʠʣʷʩʪʘ (H. undulata), ʜʦ 75 ʩʤ, ʣʠʩʪʷ ʟ 

ʭʚʠʣʷʩʪʠʤ ʢʨʘʻʤ, ʩʝʨʝʜʠʥʘ ʙʽʣʘ ʟ ʟʝʣʝʥʦʶ ʦʙʣʷʤʽʚʢʦʶ, ʜʦ ʮʴʦʛʦ ʚʠʜʫ ʥʘʣʝʞʠʪʴ 

ʩʦʨʪ Mediovariegata. ʍʦʩʪʘ ʟʜʫʪʘ (H. ventricosa), ʜʦ 50 ʩʤ, ʣʠʩʪʷ ʟ ʟʘʛʦʩʪʨʝʥʠʤʠ 

ʢʽʥʯʠʢʘʤʠ (ʩʦʨʪ Thomas Hogg). ʍʦʩʪʘ ʧʦʜʦʨʦʞʥʠʢʦʚʘ (H. plantaginea), ʜʦ 50 

ʩʤ, ʣʠʩʪʷ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʝ, ʙʣʠʩʢʫʯʝ, ʧʨʝʜʩʪʘʚʥʠʢ ï ʩʦʨʪ Royal Standart. ʍʦʩʪʘ 

ʣʘʥʮʝʪʦʣʠʩʪʘ (H. lancifolia), ʜʦ 40 ʩʤ, ʣʠʩʪʷ ʣʘʥʮʝʪʦʧʦʜʽʙʥʝ, ʟʘʛʦʩʪʨʝʥʝ, 

ʙʣʠʩʢʫʯʝ, ʟʝʣʝʥʝ, ʩʦʨʪ Stiletto. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʉʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʾ H. hybrida, ʱʦ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʚʠʜʠ ʡ 

ʩʦʨʪʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʜʝʢʦʨʘʪʠʚʥʠʤ ʝʬʝʢʪʦʤ, ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʭʚʦʨʦʙ, ʥʝʚʠʙʘʛʣʠʚʽ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 

ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 16 

ʩʦʨʪʽʚ ʪʘ ʚʠʜʽʚ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ (H. hybrida), ʷʢʽ ʚʠʩʘʜʞʝʥʽ ʚ ʽʥʪʨʦʜʫʢʮʽʡʥʦʤʫ 
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ʨʦʟʩʘʜʥʠʢʫ ʇʨʠʣʫʮʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʉ ʅɸɸʅ. ʌʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʬʝʥʦʣʦʛʽʾ ʨʦʩʣʠʥ ʽ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ, ʦʮʽʥʶʚʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʭʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ɺ.ʅ. ɹʠʣʦʚʠʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʪʷʛʦʤ 2016-2020 ʨʦʢʽʚ ʚʠʚʯʘʣʠ 16 ʩʦʨʪʽʚ 

ʪʘ ʚʠʜʽʚ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ (H. hybrida) ʟ ʢʦʣʝʢʮʽʾ ʇʨʠʣʫʮʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʉ 

ʅɸɸʅ. ɯʩʥʫʶʯʽ ʩʦʨʪʠ ʭʦʩʪʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʨʦʟʤʽʨʦʤ ʢʫʱʘ, ʾʾ ʚʠʩʦʪʦʶ: 

ʢʘʨʣʠʢʦʚʽ, ʥʠʞʯʝ 10 ʩʤ ï Dwarf (D); ʤʽʥʽʘʪʶʨʥʽ, ʚʽʜ 10-15 ʩʤ ï Miniature (Mini); 

ʤʘʣʽ, ʜʦ 25 ʩʤ ï Small (S); ʩʝʨʝʜʥʽ, ʚʠʩʦʪʦʶ ʜʦ 30-35 ʩʤ ï Medium (M, MED); 

ʚʝʣʠʢʽ, ʜʦ 70 ʩʤ ï Large (L); ʜʫʞʝ ʚʝʣʠʢʽ, ʛʽʛʘʥʪʩʴʢʽ, ʧʦʥʘʜ 80 ʩʤ ï Giant (G).  

ʆʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʽʚ ʭʦʩʪʠ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʷ: ɹʣʘʢʠʪʥʽ 

(B), ɿʝʣʝʥʽ (Gr), ɾʦʚʪʽ (Go), ɺʘʨʽʻʛʘʪʥʽ (V), ʄʝʜʽʦʚʘʨʽʻʛʘʪʥʽ (MV). ɿʘ ʪʝʢʩʪʫʨʦʶ 

ʪʘ ʬʘʢʪʫʨʦʶ ʣʠʩʪʢʘ ʭʦʩʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: ʟ ʚʘʬʝʣʴʥʦʶ ʬʘʢʪʫʨʦʶ, ʟ 

ʛʣʠʙʦʢʠʤ ʞʠʣʢʫʚʘʥʥʷʤ, ʚʦʩʢʦʚʽ, ʦʢʩʘʤʠʪʦʚʽ, ʙʣʠʩʢʫʯʽ, ʣʘʢʦʚʘʥʽ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʭʦʩʪ ʟʘ ʬʦʨʤʦʶ ʣʠʩʪʢʘ: ʦʚʘʣʴʥʽ ï ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʜʦ 

ʰʠʨʠʥʠ 6:5; ʢʨʫʛʣʽ ï1:1, ʝʣʽʧʪʠʯʥʽ ï 3:1, ʣʘʥʮʝʪʥʽ ï 6:1, ʽʥʰʽ ʬʦʨʤʠ ï 

ʩʝʨʮʝʣʠʩʪʽ, ʩʪʨʽʣʦʧʦʜʽʙʥʽ ʪʦʱʦ. ɿʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʣʠʩʪʢʠ ʙʫʚʘʶʪʴ ʥʘʧʨʘʚʣʝʥʽ 

ʚʛʦʨʫ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽ.  

ʋʩʽ 16 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ ʟʘ ʚʠʩʦʪʦʶ ʢʫʱʘ 

ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ ʚʝʣʠʢʠʭ ʭʦʩʪ Large (L) ï ʚʽʜ 30-35 ʜʦ 70 ʩʤ. ɿʘ ʟʘʙʘʨʚʣʝʥʥʷʤ 

ʣʠʩʪʢʽʚ ʭʦʩʪʠ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 5 ʛʨʫʧ: ʟʝʣʝʥʽ (Gr) ï ʅosta lancifolia, ʅosta 

Ventricosa, ʅosta plantaginea, ʙʣʘʢʠʪʥʽ (B) ï ʅosta Big Daddy, ʅosta Canadian 

Blue; ʞʦʚʪʽ (Go) ï ʅosta undulate White Feather, ʅosta August Moon, ʅosta Sea 

Fire, ʅosta Piedmont Gold; ʚʘʨʽʻʛʘʪʥʽ (V) ï ʅosta Albomarginata, ʅosta fortune 

Albopicta, ʅosta Brim Cup, ʅosta Green Gold, ʅosta fortune Patriot; 

ʤʝʜʽʦʚʘʨʽʻʛʘʪʥʽ (MV) ï ʅosta Mediovariegata, ʅosta Night Before Christmas. 

ʅʠʞʯʝ ʧʦʜʘʥʦ ʢʦʨʦʪʢʠʡ ʦʧʠʩ 16 ʩʦʨʪʽʚ ʽ ʚʠʜʽʚ ʭʦʩʪʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ 

ʙʫʣʦ ʟʘʚʝʨʰʝʥʦ ʫ 2020 ʨʦʮʽ: 

ʅosta August Moon ï ʩʦʨʪ ʻ ʭʦʩʪʦʶ ʟ ʞʦʚʪʦʾ ʩʝʨʽʾ. ʈʦʟʤʽʨ ʮʽʻʾ ʭʦʩʪʠ ML 

(ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʛʦ). ʂʫʱ 50 ʩʤ ʟʘʚʚʠʰʢʠ, 100 ʩʤ ʰʠʨʠʥʦʶ, ʥʝʧʨʘʚʠʣʴʥʦʾ 
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ʬʦʨʤʠ, ʰʚʠʜʢʦ ʨʦʟʨʦʩʪʘʻʪʴʩʷ. ʃʠʩʪʢʠ ʦʢʨʫʛʣʦ-ʩʝʨʮʝʚʠʜʥʽ, ʯʘʰʝʚʠʜʥʽ, ʞʘʪʽ, 

ʰʘʨʪʨʝʟʥʦ-ʩʘʣʘʪʦʚʽ ʥʘʚʝʩʥʽ ʡ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʽ ʚʣʽʪʢʫ, ʛʣʷʥʮʝʚʽ ʟʚʝʨʭʫ, ʟ ʩʠʟʠʤ 

ʥʘʣʴʦʪʦʤ ʟʥʠʟʫ. ʂʚʽʪʢʘ ʚʝʣʠʢʘ, ʚʽʜ ʥʽʞʥʦ-ʣʘʚʘʥʜʦʚʦʛʦ ʜʦ ʤʘʡʞʝ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. 

ʅosta Big Daddy ï ʣʠʩʪʷ ʪʝʤʥʦ-ʙʣʘʢʠʪʥʝ ʯʘʰʦʧʦʜʽʙʥʝ, ʜʦʩʷʛʘʻ ʫ ʨʦʟʤʽʨʽ 

30x29 ʩʤ, ʢʚʽʪʢʠ ʙʽʣʽ, ʢʚʽʪʢʠ ʜʦ 6 ʩʤ ʫ ʜʽʘʤʝʪʨʽ, ʚʠʩʦʪʘ ʜʦʨʦʩʣʦʾ ʨʦʩʣʠʥʠ ʜʦ 65 

ʩʤ, ʚʠʩʦʪʘ ʢʚʽʪʢʦʥʦʩʫ 90-100 ʩʤ, ʣʠʩʪʷ ʙʣʘʢʠʪʥʝ ʟ ʚʠʨʘʟʥʦʶ ʟʤʦʨʰʢʫʚʘʪʦʶ 

ʪʝʢʩʪʫʨʦʶ. 

ʅosta Brim Cup ï ʢʦʤʧʘʢʪʥʘ, ʟ ʥʝʚʝʣʠʢʠʤ ʯʘʰʦʧʦʜʽʙʥʠʤ ʨʠʬʣʝʥʠʤ 

ʣʠʩʪʷʤ. ɺʠʩʦʪʘ ʢʫʱʘ 40 ʩʤ, ʜʽʘʤʝʪʨ ï 40 ʩʤ. ʃʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ ʟ ʰʠʨʦʢʦʶ 

ʦʙʣʷʤʽʚʢʦʶ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. ʂʦʣʽʨ ʦʙʣʷʤʽʚʢʠ ʚʽʜ ʙʣʽʜʦ-ʞʦʚʪʦʛʦ ʜʦ 

ʢʨʝʤʦʚʦʛʦ ʥʘ ʤʦʣʦʜʠʭ ʣʠʩʪʢʘʭ, ʙʽʣʠʡ ï ʧʨʠ ʤʘʩʦʚʽʡ ʚʝʛʝʪʘʮʽʾ. ʂʚʽʪʢʠ ʙʣʽʜʦ-

ʙʣʘʢʠʪʥʽ, ʷʢʽ ʜʦ ʩʝʨʝʜʠʥʠ ʮʚʽʪʽʥʥʷ ʩʪʘʶʪʴ ʙʽʣʠʤʠ.  

ʅosta Canadian Blue ï ʨʦʩʣʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʚʠʩʦʪʘ ʢʫʱʘ ʙʣʠʟʴʢʦ 

30 ʩʤ, ʰʠʨʠʥʘ ï 40 ʩʤ. ɼʫʞʝ ʢʨʘʩʠʚʘ, ʛʘʨʤʦʥʽʡʥʘ ʬʦʨʤʘ ʢʫʱʘ, ʣʠʩʪʢʠ ʘʢʫʨʘʪʥʦ 

ʣʷʛʘʶʪʴ ʢʘʩʢʘʜʦʤ. ʃʠʩʪʦʢ 20ʭ16 ʩʤ, ʱʽʣʴʥʠʡ, ʟ ʩʠʣʴʥʠʤ ʚʦʩʢʦʚʠʤ ʥʘʣʴʦʪʦʤ.  

ʅosta Green Gold. ɰʾ ʥʘʟʚʘ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʮʴʦʛʦ 

ʩʦʨʪʫ: ʦʣʠʚʢʦʚʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʽʟ ʟʦʣʦʪʦʶ ʦʙʣʷʤʽʚʢʦʶ. ɼʦʚʞʠʥʘ ʣʠʩʪʢʘ 

18ʩʤ, ʰʠʨʠʥʘ ï 12-15 ʩʤ. ʂʫʱ ʚʠʩʦʪʦʶ 50 ʩʤ. ʂʚʽʪʠ ʙʫʟʢʦʚʽ. 

ʅosta Fortunei Aureomarginata (ʟʦʣʦʪʠʩʪʦ-ʦʙʣʷʤʦʚʘʥʘ) ï ʩʝʨʝʜʥʴʦʛʦ 

ʨʦʟʤʽʨʫ, ʣʠʩʪʢʠ ʩʝʨʮʝʧʦʜʽʙʥʽ, ʪʝʤʥʦ-ʟʝʣʝʥʽ ʟ ʰʠʨʦʢʠʤ ʢʨʝʤʦʚʦ-ʞʦʚʪʠʤ ʢʨʘʻʤ. 

ʎʚʽʪʝ ʚ ʩʝʨʧʥʽ.  

Hosta Fortunei Albopicta ï ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʭʦʩʪʘ ʚʠʩʦʪʦʶ 55 ʩʤ ʽ 

ʰʠʨʠʥʦʶ 110 ʩʤ. ʃʠʩʪʷ ʨʦʟʤʽʨʦʤ 25ʭ17,5 ʩʤ, ʥʘʚʝʩʥʽ ʩʚʽʪʣʦ-ʞʦʚʪʝ ʟ 

ʥʝʨʝʛʫʣʷʨʥʦʶ ʟʝʣʝʥʦʶ ʢʘʡʤʦʶ, ʧʨʠ ʷʩʢʨʘʚʦʤʫ ʩʦʥʮʽ ï ʟʝʣʝʥʝ. ʇʨʦʪʷʛʦʤ ʩʝʟʦʥʫ 

ʮʝʥʪʨ ʣʠʩʪʢʘ ʧʦʚʽʣʴʥʦ ʟʝʣʝʥʽʻ. ʂʚʽʪʢʠ ʙʣʽʜʦ-ʣʘʚʘʥʜʦʚʽ.  

ʅosta Fortunei Patriot. ɺʠʩʦʪʘ ʢʫʱʘ 40-60 ʩʤ, ʰʠʨʠʥʘ ï 40-60 ʩʤ, 

ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ ʟ ʢʨʝʤʦʚʦ-ʙʽʣʦʶ ʦʙʣʷʤʽʚʢʦʶ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʢʚʽʪʦʢ ʙʣʽʜʦ-ʨʦʞʝʚʝ, ʮʚʽʪʽʥʥʷ ï ʣʠʧʝʥʴ-ʩʝʨʧʝʥʴ. 

ʅosta lancifolia ï ʢʦʤʧʘʢʪʥʠʡ ʢʫʱʠʢ ʜʦ 40 ʩʤ ʟʘʚʚʠʰʢʠ, ʜʽʘʤʝʪʨʦʤ ʜʦ 50 

ʩʤ. ʈʦʩʣʠʥʘ ʽʟ ʟʝʣʝʥʠʤʠ, ʱʽʣʴʥʠʤʠ, ʙʣʠʩʢʫʯʠʤʠ, ʷʡʮʝʚʠʜʥʦ-ʣʘʥʮʝʪʥʠʤʠ 
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ʣʠʩʪʢʘʤʠ 17 ʩʤ ʟʘʚʜʦʚʞʢʠ, 8 ʩʤ ʟʘʚʰʠʨʰʢʠ, ʧʨʠ ʦʩʥʦʚʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʟ 

ʢʦʨʠʯʥʝʚʦʶ ʧʣʷʤʦʶ. ʂʚʽʪʢʠ ʚʦʨʦʥʢʦʧʦʜʽʙʥʽ, ʬʽʦʣʝʪʦʚʽ. 

ʅosta Mediovariegata ʬʦʨʤʫʻ ʥʝʚʝʣʠʢʽ ʢʫʱʽ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʰʚʠʜʢʠʤ 

ʨʦʩʪʦʤ, ʫʪʚʦʨʶʻ ʧʠʰʥʽ ʢʫʱʽ ʚʠʩʦʪʦʶ ʜʦ 30-40 ʩʤ, ʰʠʨʠʥʦʶ 50 ʩʤ, ʟ ʝʬʝʢʪʥʠʤʠ 

ʣʠʩʪʷʤ. ʃʠʩʪʢʠ ʦʚʘʣʴʥʦ-ʩʝʨʮʝʧʦʜʽʙʥʽ ʟ ʚʽʜʪʷʛʥʫʪʦʶ ʛʦʩʪʨʦʶ ʚʝʨʭʽʚʢʦʶ, ʱʽʣʴʥʽ, 

ʭʚʠʣʷʩʪʽ, ʟ ʪʝʤʥʦ-ʟʝʣʝʥʠʤ ʢʨʘʻʤ ʪʘ ʙʽʣʦʶ ʩʝʨʝʜʠʥʢʦʶ, ʜʦʚʞʠʥʦʶ ʜʦ 15-20 ʩʤ, 

ʰʠʨʠʥʦʶ 10-15 ʩʤ. ʂʚʽʪʢʘ ʣʘʚʘʥʜʦʚʘ. ʎʚʽʪʽʥʥʷ ʮʽʻʾ ʭʦʩʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʘʟʚʠʯʘʡ ʫ ʣʠʧʥʽ-ʩʝʨʧʥʽ ʡ ʪʨʠʚʘʻ ʙʣʠʟʴʢʦ ʪʨʴʦʭ ʪʠʞʥʽʚ. 

ʅosta Night Before Christmas ï ʰʚʠʜʢʦʨʦʩʣʠʡ ʩʦʨʪ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ. 

ʃʠʩʪʷ ʦʚʘʣʴʥʝ (12ʭ7 ʩʤ), ʟ ʚʽʜʪʷʛʥʫʪʦʶ ʛʦʩʪʨʦʶ ʚʝʨʭʽʚʢʦʶ, ʱʽʣʴʥʝ, ʟʣʝʛʢʘ 

ʭʚʠʣʷʩʪʝ. ʎʝʥʪʨ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʢʨʝʤʦʚʦ-ʙʽʣʠʡ, ʩʪʘʻ ʙʽʣʠʤ ʧʨʦʪʷʛʦʤ ʣʽʪʘ, 

ʢʨʘʾ ʪʝʤʥʦ-ʟʝʣʝʥʽ, ʰʠʨʦʢʽ. ʂʚʽʪʢʠ ʚʦʨʦʥʢʦʧʦʜʽʙʥʽ, ʙʣʽʜʦ-ʣʽʣʦʚʽ, ʥʘ ʚʠʩʦʢʠʭ (ʜʦ 

90 ʩʤ) ʢʚʽʪʢʦʥʦʩʘʭ. ʎʚʽʪʽʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʫ ʣʠʧʥʽ. 

ʅosta plantaginea ï ʜʣʷ ʚʠʜʫ ʭʘʨʘʢʪʝʨʥʽ ʪʦʥʢʽ, ʩʚʽʪʣʦ-ʟʝʣʝʥʽ, ʙʣʠʩʢʫʯʽ, 

ʨʝʙʨʠʩʪʽ ʣʠʩʪʢʠ ʚʠʜʦʚʞʝʥʦʾ ʬʦʨʤʠ ʪʘ ʙʝʟʧʣʽʜʥʽ ʘʨʦʤʘʪʥʽ ʢʚʽʪʢʠ, ʟʘʧʘʭ ʷʢʠʭ 

ʥʘʛʘʜʫʻ ʙʫʟʦʢ ʽ ʬʽʘʣʢʫ ʦʜʥʦʯʘʩʥʦ. ʂʚʽʪʢʠ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʜʥʷ. 

ʅosta Sea Fire ï ʽʟ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʠʤ ʣʠʩʪʷʤ ʥʘ ʯʝʨʚʦʥʠʭ ʯʝʨʝʰʢʘʭ 

ʥʘʚʝʩʥʽ, ʷʢʽ ʜʦ ʩʝʨʝʜʠʥʠ ʣʽʪʘ ʥʘʙʫʚʘʶʪʴ ʢʦʣʴʦʨʫ ʰʘʨʪʨʝʟ. ʃʘʚʘʥʜʦʚʽ ʢʚʽʪʢʠ. 

ɼʦʙʨʝ ʨʦʟʨʦʩʪʘʻʪʴʩʷ. ɼʣʷ ʛʘʨʥʦʛʦ ʨʦʩʪʫ ʥʝʦʙʭʽʜʥʝ ʨʘʥʢʦʚʝ ʩʦʥʮʝ. ɺʠʩʦʪʘ 45-50 

ʩʤ. 

Hosta Undulata Albomarginata ï ʨʦʩʣʠʥʘ ʟ ʜʦʚʛʘʩʪʦ-ʷʡʮʝʧʦʜʽʙʥʠʤ ʣʠʩʪʷʤ, 

ʭʚʠʣʷʩʪʠʤ ʙʽʣʠʤ ʢʨʘʻʤ. ʂʚʽʪʢʦʥʦʩʠ ʜʦ 80 ʩʤ ʟʘʚʚʠʰʢʠ. ʂʚʽʪʢʠ ʩʚʽʪʣʦ-ʬʽʦʣʝʪʦʚʽ. 

ʎʚʽʪʝ ʫ ʣʠʧʥʽ-ʩʝʨʧʥʽ.  

ʅosta ventricosa ï ʨʦʩʣʠʥʘ ʟ ʰʠʨʦʢʠʤ ʷʡʮʝʧʦʜʽʙʥʠʤ, ʢʦʨʦʪʢʦ 

ʟʘʛʦʩʪʨʝʥʠʤ, ʪʝʤʥʦ-ʟʝʣʝʥʠʤ ʣʠʩʪʷʤ, ʜʦ 25 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 20 ʩʤ ʟʘʚʰʠʨʰʢʠ. 

ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʣʠʩʪʢʽʚ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. ʂʚʽʪʢʦʥʦʩʠ ʚʝʣʠʢʽ, ʜʦ 100 ʩʤ 

ʟʘʚʚʠʰʢʠ, ʙʝʟʣʠʩʪʽ. ʂʚʽʪʢʠ ʩʚʽʪʣʦ-ʣʽʣʦʚʽ, ʧʦʥʠʢʣʽ, ʙʣʠʟʴʢʦ 5 ʩʤ ʟʘʚʜʦʚʞʢʠ. 

ʎʚʽʪʝ ʫ ʣʠʧʥʽ-ʩʝʨʧʥʽ.. 

Hosta UndulataVariegata ï ʭʚʠʣʷʩʪʽ ʣʠʩʪʢʠ ʚʠʛʥʫʪʽ, ʟ ʙʽʣʦʩʥʽʞʥʦʶ 

ʮʝʥʪʨʘʣʴʥʦʶ ʰʠʨʦʢʦʶ ʩʤʫʛʦʶ. ʋ ʩʝʨʝʜʠʥʽ ʣʽʪʘ ʮʷ ʩʤʫʞʢʘ ʤʦʞʝ ʧʦʢʨʠʪʠʩʷ 
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ʟʝʣʝʥʠʤ ʛʫʩʪʠʤ ʧʨʦʞʠʣʢʘʤʠ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʭʦʩʪʘ ʨʦʩʪʝ ʥʘ ʩʚʽʪʣʦʤʫ ʤʽʩʮʽ. 

ʂʚʽʪʢʠ ʣʘʚʘʥʜʦʚʽ. 

ʊʘʙʣʠʮʷ 1 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ 2016-2020 ʨ.ʨ.(ʩʝʨʝʜʥʻ) 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʚʠʜʫ, 

ʩʦʨʪʫ ʭʦʩʪʠ 

ʇʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʌʘʟʘ ʙʫʪʦʥʽʟʘʮʽʾ ʌʘʟʘ ʮʚʽʪʽʥʥʷ ʊʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʜʥʽ 
ʧʦʯʘʪʦʢ ʢʽʥʝʮʴ ʧʦʯʘʪʦʢ ʢʽʥʝʮʴ ʧʦʯʘʪʦʢ ʢʽʥʝʮʴ 

1 
ʅosta 

lancifolia 
05.04 28.10 24.07 03.08 03.08 12.10 187 

2 
ʅosta 

Albomarginata 
19.04 26.10 10.07 15.07 15.07 30.08 186 

3 
ʅosta 

Piedmont Gold 
20.04 01.11 12.07 17.07 17.07 31.08 188 

4 
ʅosta undulata 

White Feather 
19.04 28.10 01.08 05.08 05.08 01.09 187 

5 
ʅosta 

ventricosa 
20.04 28.10 09.07 13.07 13.07 27.08 188 

6 
ʅosta fortunei 

Albopicta 
18.04 26.10 10.07 15.07 15.07 30.08 187 

7 
ʅosta 

plantaginea 
20.04 01.11 05.08 10.08 10.08 12.10 188 

8 
ʅosta Big 

Daddy 
19.04 29.10 01.08 05.08 05.08 01.09 186 

9 
ʅosta 

Canadian Blue 
18.04 29.10 05.08 10.08 10.08 12.10 188 

10 
ʅosta August 

Moon 
20.04 29.10 10.07 15.07 15.07 30.08 187 

11 
ʅosta Brim 

Cup 
19.04 01.11 12.07 17.07 17.07 31.08 189 

12 
ʅosta Green 

Gold 
18.04 29.10 01.08 05.08 05.08 01.09 187 

13 
ʅosta fortunei 

Patriot 
19.04 28.10 09.07 13.07 13.07 27.08 187 

14 

ʅosta 

Mediovariegat

a 

17.04 26.10 10.07 15.07 15.07 30.08 189 

15 

ʅosta Night 

Before 

Christmas 

20.04 30.10 05.08 10.08 10.08 12.10 188 

16 ʅosta Sea Fire 19.04 29.10 01.08 05.08 05.08 01.09 187 
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ʊʘʙʣʠʮʷ 2 

ɼʝʢʦʨʘʪʠʚʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʽ ʧʦʢʘʟʥʠʢʠ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ  

2016-2020 ʨ.ʨ. 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʚʠʜʫ, 

ʩʦʨʪʫ ʭʦʩʪʠ 

ɺʠʩʦʪʘ, ʩʤ ɼʽʘʤʝʪʨ 

ʢʚʽʪʢʠ, 

ʩʤ 

ʐʠʨʠʥʘ 

ʢʫʱʘ, 

ʩʤ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ 

ʣʠʩʪʢʘ, 

ʩʤ 
ʨʦʩʣʠʥʠ ʢʚʽʪʢʦʥʦʩʘ ʢʚʽʪʢʠ 

ʣʠʩʪʢʘ, 

ʩʤ 

ʯʝʨʝʰʢʘ, 

ʩʤ 

1 
ʅosta 

lancifolia 
55,0 75,0 3,0 2,5 44,0 15,0 14,0 5,0 

2 
ʅosta 

Albomarginata 
65,0 85,0 3,0 4.0 39,0 15,0 9,0 7,0 

3 
ʅosta 

Piedmont Gold 
43,0 64,0 3,0 4.0 57,0 16,0 15,5 11,0 

4 
ʅosta undulata 

White Feather 
41,0 62,0 3,5 3,0 47,0 15,5 12,0 5,5 

5 
ʅosta 

ventricosa 
48,0 69,0 3,5 3,0 43,0 17,0 15,5 5,7 

6 
ʅosta fortunei 

Albopicta 
48,0 68,0 3,5 4.0 66,0 17,0 17,0 12.0 

7 
ʅosta 

plantaginea 
46,0 67,0 3,5 4.0 63,0 14,0 22,0 10,5 

8 
ʅosta Big 

Daddy 
39,0 60,0 4,0 4,0 49,0 16,0 17,0 12,5 

9 
ʅosta 

Canadian Blue 
36,0 58,0 3,0 3,5 40,0 20,0 15,0 16,0 

10 
ʅosta August 

Moon 
50,0 74,0 4,0 4,5 90,0 17,0 15,0 14,0 

11 
ʅosta Brim 

Cup 
40,0 68,0 3,5 3,0 40,0 20,0 15,0 16,0 

12 
ʅosta Green 

Gold 
50,0 74,0 4,0 4,0 40,0 15,0 12,0 13,0 

13 
ʅosta fortunei 

Patriot 
45,0 73,0 3,5 3,5 60,0 15,5 13,0 12,0 

14 
ʅosta 

Mediovariegata 
40,0 65,0 3,0 3,5 50.0 17.0 14,0 14,0 

15 

ʅosta Night 

Before 

Christmas 

45,0 69,0 3,5 3,0 45,0 12,0 7,0 7,0 

16 ʅosta Sea Fire 45,0 67,0 3,5 3,5 50,0 16,0 14,0 12,0 

 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʦ ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʦ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ 16 ʩʦʨʪʽʚ ʪʘ ʚʠʜʽʚ ʭʦʩʪʠ ʛʽʙʨʠʜʥʦʾ (H. hybrida). ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʩʦʨʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ, ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
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ʦʟʝʣʝʥʝʥʥʽ ʟʘ ʫʤʦʚʠ ʾʭ ʚʠʩʘʜʞʫʚʘʥʥʷ ʚ ʪʽʥʽ ʘʙʦ ʥʘʧʽʚʪʽʥʽ. ɿʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ 

ʚʠʩʦʪʠ ʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ (ʩʦʥʷʯʥʽ ʦʧʽʢʠ) ʩʦʨʪʽʚ ʽ ʚʠʜʽʚ ʭʦʩʪʠ ʥʘ ʩʦʥʷʯʥʽʡ 

ʜʽʣʷʥʮʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʣʷʥʢʦʶ ʚ ʪʽʥʽ. ʈʦʩʣʠʥʠ, ʚʠʩʘʜʞʝʥʽ ʥʘ ʩʦʥʷʯʥʽʡ ʜʽʣʷʥʮʽ, 

ʚʝʛʝʪʘʮʽʶ ʧʦʯʠʥʘʣʠ ʟʥʘʯʥʦ ʨʘʥʽʰʝ, ʽ ʪʨʠʚʘʣʘ ʚʦʥʘ ʥʘ 4-6 ʜʥʽʚ ʜʦʚʰʝ, ʥʽʞ ʫ 

ʨʦʩʣʠʥ, ʱʦ ʨʦʩʣʠ ʚ ʪʽʥʽ. ʅʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʜʦ ʩʦʥʷʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚʠʷʚʠʣʠʩʷ ʜʚʘ ʚʠʜʠ ʭʦʩʪʠ, ʘ ʩʘʤʝ ʅosta lancifolia ʪʘ ʅosta plantaginea. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʨʦʱʫʚʘʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʭʦʩʪʠ.  
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ɸʂʋʄʋʃʗʊʀɺʅɸ ɿɼɸʊʅɯʉʊʔ ROBINIA PSEUDOACACIA L. ʇʆ 

ɺɯɼʅʆʐɽʅʅʖ ɼʆ ɽʃɽʄɽʅʊɯɺ ɻʈʋʇʀ ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ ʋ 

ʈɽʂʈɽɸʎɯʁʅʀʍ ʅɸʉɸɼɾɽʅʅʗʍ ʄɯʉʊɸ ɼʅɯʇʈʆ 

 

ɹʝʟʫʛʣʘ ʃʶʜʤʠʣʘ ʉʝʨʛʽʾʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʆʈ çʄʘʛʽʩʪʨè, 

ʉʠʪʥʠʢ ʉʚʽʪʣʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʜʦʢʪ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. Introduction . ɿ ʦʛʣʷʜʫ ʥʘ ʘʙʽʦʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʽʩʪʦʨʠʯʥʦ 

ʩʬʦʨʤʦʚʘʥʫ ʣʘʥʜʰʘʬʪʥʫ ʢʫʣʴʪʫʨʫ ʤ. ɼʥʽʧʨʦ, ʧʘʨʢʠ ʤʽʩʪʘ ʤʘʶʪʴ ʥʝʯʠʩʝʣʴʥʠʡ 

ʩʢʣʘʜ ʜʝʥʜʨʦʬʣʦʨʠ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʨʦʜʫʮʝʥʪ ʽʟ ʇʽʚʥʽʯʥʦʾ 

ɸʤʝʨʠʢʠ ï ʨʦʙʽʥʽʷ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʷ (Robinia pseudoacacia L.), ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ 

ʚʠʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʟʝʣʝʥʝʥʥʽ ʤʽʩʪʘ ɼʥʽʧʨʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 

ʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ.  

ɼʦʜʘʪʢʦʚʘ ʝʤʽʩʽʷ ʧʦʣʶʪʘʥʪʽʚ ʫ ʨʽʟʥʽ ʢʦʤʧʘʨʪʤʝʥʪʠ ʜʦʚʢʽʣʣʷ ʟʫʤʦʚʣʶʻ 

ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʚʠʢʠʜʠ ʫ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʤ. ɼʥʽʧʨʦ ʩʪʘʥʦʚʣʷʪʴ 641,1ï3680,0 ʪʠʩ. ʪ, ʩʝʨʝʜ ʷʢʠʭ 

ʜʦʤʽʥʫʶʪʴ ʤʝʪʘʣʽʯʥʽ ʝʣʝʤʝʥʪʠ ï ʎʠʥʢ ʪʘ ʇʣʶʤʙʫʤ ʩʝʨʝʜ ʷʢʠʭ ʧʨʽʦʨʠʪʝʪʥʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʻ ʝʣʝʤʝʥʪʠ ʛʨʫʧʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ï ʂʘʜʤʽʡ, ʇʣʶʤʙʫʤ, ʎʠʥʢ 

(www.dneprostat.gov.ua).  

ʇʘʨʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʩʧʨʦʤʦʞʥʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʬʽʪʦʤʘʩʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʧʦʛʣʠʥʘʪʠ, ʷʢ ʟ 

ˇʨʫʥʪʫ, ʪʘʢ ʽʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘ ʜʦʚʛʠʡ ʯʘʩ 

ʚʠʣʫʯʘʪʠ ʤʝʪʘʣʽʯʥʽ ʝʣʝʤʝʥʪʠ ʟ ʢʨʫʛʦʦʙʽʛʫ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʛʝʦʭʽʤʽʯʥʦʛʦ 

ʮʠʢʣʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. Aim. ɺʩʪʘʥʦʚʠʪʠ ʨʝʤʝʜʽʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʬʽʪʦʤʘʩʠ 

ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʨʦʙʽʥʽʻʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʘʨʢʦʚʠʭ ʟʦʥ ʤʽʩʪʘ ɼʥʽʧʨʦ 

http://www.dneprostat.gov.ua/


45 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. Materials and methods. ɼʦʩʣʽʜʞʝʥʥʷ 

ʘʢʫʤʫʣʷʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʘʨʦʚʠʭ ʟʦʥ ʤ. ɼʥʽʧʨʦ ï ʧʘʨʢ 40-ʨʽʯʯʷ ʚʠʟʚʦʣʝʥʥʷ 

ɼʥʽʧʨʘ, ʧʘʨʢ ʃʘʟʘʨʷ ɻʣʦʙʠ, ʧʘʨʢ ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ, ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʧʘʨʢ. 

ɺʽʜʙʽʨ, ʧʘʢʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʜʽʡʩʥʝʥʦ ʟʘ ʚʠʤʦʛʘʤʠ ɼʉʊʋ 

17.4.3.01ï83 çˆʨʫʥʪʠ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʚʽʜʙʦʨʫ ʧʨʦʙè ʪʘ ɼʉʊʋ 17.4.3.01ï83. 

çʆʭʦʨʦʥʘ ʧʨʠʨʦʜʠ. ʄʝʪʦʜʠ ʚʽʜʙʦʨʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʭʽʤʽʯʥʦʛʦ, 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚè. ʂʦʥʮʝʥʪʨʘʮʽʶ ʤʝʪʘʣʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨ̌ʫʥʪʽ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟʘ ʚʠʤʦʛʘʤʠ ɼʉʊʋ 

30178-96 (2002) ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉï15ïMï1 ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʴ (ʥʤ): Cd ï 

228,8; Pb ï 283,3; Cu ï 324,7; Zn ï 324,7. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʝʪʘʣʽʚ ʫ 

ʨʦʩʣʠʥʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʣʘʟʤʦʚʦ-ʦʧʪʠʯʥʦʾ 

ʝʤʽʩʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ (ICP-OES) ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽ Technologiesʪ 5100 Agilent ʟ 

ʽʥʜʫʢʪʠʚʥʦ ʟʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ. ʋʤʦʚʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ: ʧʦʪʫʞʥʽʩʪʴ ï 1200 ɺʪ, ʚʠʪʨʘʪʘ ʧʣʘʟʤʠ ï 12 ʣĿʭʚ
-1
; ʜʝʪʝʢʪʦʨ ï 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʘ ʧʝʨʝʜʘʯʘ ʟʘʨʷʜʫ; ʥʝʙʫʣʘʡʟʝʨ ï ʢʦʥʮʝʥʪʨʠʯʥʠʡ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʤʦʙʽʣʽʟʘʮʽʾ ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ï ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ 

ʝʣʝʤʝʥʪʫ ʫ ʬʨʘʢʮʽʾ ʬʽʪʦʤʘʩʠ ʜʦ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʫ ʩʫʙʩʪʨʘʪʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ (C. Bitterli, G. S. Ba¶uelos, R. Schulin, 2010) 

                       Kʙʘʢ= ʉʬ / ʉʩʫʙ,                        (1) 

ʜʝ ʂʙʘʢ ï ʢʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ; ʉʬ ï ʚʤʽʩʪ ʅʂ ʫ ʢʦʤʧʦʥʝʥʪʽ 

ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ, ʤʛĿʢʛ
-1
; ʉʩʫʙ ï ʚʤʽʩʪ ʅʂ ʫ ʩʫʙʩʪʨʘʪʽ ʚʠʨʦʱʫʚʘʥʥʷ, ʤʛĿʢʛ

 1
.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. Result and discussion. ʇʝʨʰʠʤ ʝʪʘʧʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʤʝʜʽʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʩʪʘʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ˇʨʫʥʪʫ, ʷʢʽ ʙʫʣʦ 

ʚʽʜʽʙʨʘʥʦ ʥʘ ʧʨʦʙʥʠʭ ʜʽʣʷʥʢʘʭ ʧʘʨʢʦʚʠʭ ʟʦʥ ʤʽʩʪʘ ɼʥʽʧʨʦ (ʪʘʙʣ. 1).  
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ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʤʽʩʪ ʎʠʥʢʫ ʫ 

ˇʨʫʥʪʘʭ ʧʘʨʢʦʚʠʭ ʟʦʥ ʤʽʩʪʘ ɼʥʽʧʨʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ 20,5ï

32,8 ʤʛĿʢʛ
-1
. ʇʝʨʝʚʠʱʝʥʥʷʤ ɻɼʂ, ʫ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ, ʟʘ ʜʘʥʠʤ ʭʽʤʽʯʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ˇʨʫʥʪʠ ʫʩʽʭ ʧʘʨʢʽʚ, ʤʘʢʩʠʤʘʣʴʥʝ ʟ ʷʢʠʭ, ʥʘʷʚʥʝ ʫ 

ʧʘʨʢʫ ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ. 

ʊʘʙʣʠʮʷ 1 

ɺʤʽʩʪ ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʘʭ ʧʘʨʢʦʚʠʭ ʟʦʥ ʤʽʩʪʦ ɼʥʽʧʨʦ, ʤʛĿʢʛ
-1 

ʄʝʪʘʣʽʯʥʽ 

ʝʣʝʤʝʥʪʠ 

 

ɼʦʩʣʽʜʥʘ ʣʦʢʘʮʽʷ  
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ʎʠʥʢ 32,8 23,8 24,1 29,2 20,5 23,0 110,0 158,0 

ʇʣʶʤʙʫʤ 73,2 73,8 81,5 68,0 61,3 32,0 65,0 54,5 

ʂʫʧʨʫʤ 15,0 22,1 22,1 22,3 11,4 3,0 66,0 39,0 

ʂʘʜʤʽʡ 0,74 0,46 0,77 0,67 0,79 ʥ/ʥ 1,0 0,9 

 ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʟʛʽʜʥʦ ʥʦʨʤ ɼʉʘʥʇʽʅ ˉ 2.2.7.029ï99;  ï ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʥʦʨʤʘʪʠʚʘʤʠ 2.1.7.2511ï

09 çʆʨʽʻʥʪʦʚʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽè;  ï ʢʣʘʨʢʠ ˇʨʫʥʪʽʚ 

ʩʝʣʝʪʝʙʥʠʭ ʣʘʥʜʰʘʬʪʽʚ (ɺ. ɸ. ɸʣʝʢʩʝʝʥʢʦ & ɸ. ɺ. ɸʣʝʢʩʝʝʥʢʦ, 2003); ʥ/ʥ ï ʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʥʝ ʥʦʨʤʫʻʪʴʩʷ. 

 

ʌʘʢʪʠʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʘʜʤʽʶ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ˇʨʫʥʪʘʭ ʤʦʞʣʠʚʦ 

ʧʦʨʽʚʥʷʪʠ ʣʠʰʝ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʆɼʂ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚ ʪʘ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʢʣʘʨʢʽʚ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ˇʨʫʥʪʘʭ ʤʽʩʪ.  

ɺʤʽʩʪ ʇʣʶʤʙʫʤʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ˇʨʫʥʪʘʭ ʙʽʣʴʰ ʪʷʞʽʻ ʜʦ ʟʥʘʯʝʥʴ ʆɼʂ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ɻɼʂ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʧʝʨʝʚʠʱʝʥʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʝ ʟ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ˇʨʫʥʪʘʭ ʧʘʨʢʫ 40-ʨʽʯʯʷ ʚʠʟʚʦʣʝʥʥʷ 

ɼʥʽʧʨʘ ʽ ʩʪʘʥʦʚʠʪʴ 2,5 ʨʘʟʠ. ɿʘʟʥʘʯʠʤʦ,, ʱʦ ʥʘ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ 

ʬʽʢʩʫʻʪʴʩʷ ʧʦʜʚʽʡʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ. 
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ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ˇʨʫʥʪʽʚ ʧʘʨʢʽʚ ʤʽʩʪʘ ɼʥʽʧʨʦ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. 

ʋ ˇʨʫʥʪʘʭ ʧʘʨʢʽʚ ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ, ʃʘʟʘʨʷ ɻʣʦʙʠ ʪʘ ʧʘʨʢʫ 40-ʨʽʯʯʷ ʚʠʟʚʦʣʝʥʥʷ 

ɼʥʽʧʨʘ ʥʘʷʚʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʜʣʷ ʪʨʴʦʭ ʽʟ ʯʦʪʠʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ï 

ʎʠʥʢʫ, ʇʣʶʤʙʫʤʫ, ʂʫʧʨʫʤʫ. ʇʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʜʚʦʭ ʤʝʪʘʣʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ï ʇʣʶʤʙʫʤʫ ʪʘ ʂʫʧʨʫʤʫ, ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ˇʨʫʥʪʽʚ ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ 

ɼʅʋ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ ʪʘ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʧʘʨʢʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ˇʨʫʥʪ ʫ 

ʦʩʪʘʥʥʴʦ ʟʛʘʜʘʥʦʤʫ ʧʘʨʢʫ, ʭʦʯʘ ʽ ʤʘʻ ʧʝʨʝʚʠʱʝʥʥʷ, ʧʨʦʪʝ ʤʽʥʽʤʘʣʴʥʽ ʟ ʫʩʽʭ 

ʧʘʨʢʽʚ ʤʽʩʪʘ ɼʥʽʧʨʦ.  

ɺʠʟʥʘʯʝʥʥʶ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ ʛʨʫʧʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʽʜʣʷʛʘʣʘ ʬʽʪʦʤʘʩʘ 

ʣʠʩʪʷʥʦʾ ʬʨʘʢʮʽʾ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʎʠʥʢʫ ʫ 

ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʘʭ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʧʘʨʢʦʚʠʭ ʟʦʥ ʤʽʩʪʘ ɼʥʽʧʨʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ 15,8ï30,2 ʤʛĿʢʛ
-1
, ʪʦʙʪʦ ʥʘʷʚʥʝ ʜʚʦʢʨʘʪʥʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʚʤʽʩʪʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʝʣʝʤʝʥʪʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʎʠʥʢʫ 

ʬʽʢʩʫʻʪʴʩʷ ʫ ʣʠʩʪʷʥʽʡ ʬʨʘʢʮʽʾ ʨʦʙʽʥʽʾ ʥʘʩʘʜʞʝʥʴ ʧʘʨʢʫ ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ, 

ʤʽʥʽʤʘʣʴʥʘ ï ʫ ʨʦʙʽʥʽʻʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʧʘʨʢʫ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʂʦʥʮʝʥʪʨʫʚʘʥʥʷ ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʬʽʪʦʤʘʩʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ 

ʬʨʘʢʮʽʾ ʣʠʩʪʷ ʨʦʙʽʥʽʾ ʫ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʤ. ɼʥʽʧʨʘ 
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Cd Pb Zn Cu
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ɿʘ ʫʤʦʚʠ ʥʝʟʥʘʯʥʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʟʚʦʣʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʂʫʧʨʫʤʫ ʫ ˇʨʫʥʪʽ, ʫ ʬʽʪʦʤʘʩʽ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʩʪʘʪʥʴʦ 

ʥʠʟʴʢʫ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ 4,8ï16,4 ʤʛĿʢʛ
-1
. ʅʝʟʥʘʯʥʫ ʘʢʫʤʫʣʷʮʽʶ ʂʫʧʨʫʤʫ ʫ 

ʬʽʪʦʤʘʩʽ ʣʠʩʪʷʥʦʾ ʬʨʘʢʮʽʾ ʨʦʙʽʥʽʾ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʟʥʘʯʥʦʶ ʨʫʭʣʠʚʽʩʪʶ ʽʦʥʽʚ 

Cu
+2
, ʷʢʽ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʟʚôʷʟʫʚʘʪʠʩʷ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʢʣʽʪʠʥ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ. ʇʝʨʝʚʠʱʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʴʦʛʦ ʤʝʪʘʣʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʣʷ ʚʠʱʠʭ ʨʦʩʣʠʥ ʫ 20 ʤʛĿʢʛ
-1
 ʫ ʨʦʙʽʥʽʾ 

ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ɼʽʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʯʥʦʛʦ ʤʝʪʘʣʫ 

ʂʘʜʤʽʶ ʫ ʥʘʜʟʝʤʥʽʡ ʬʽʪʦʤʘʩʽ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʜʝʨʝʚ ʨʦʙʽʥʽʾ ʩʪʘʥʦʚʠʪʴ ï 

0,18ï0,42 ʤʛĿʢʛ
-1
. ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʷʢʽ ʥʝ ʻ ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ. ɺʚʘʞʘʻʤʦ, ʱʦ ʬʘʢʪ ʥʘʷʚʥʦʛʦ ʂʘʜʤʽʶ 

ʫ ʙʫʜʴ ʷʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʦʧʪʠʤʘʣʴʥʠʡ 

ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥʠ ʟʘ ʮʠʤ ʤʝʪʘʣʽʯʥʠʤ 

ʝʣʝʤʝʥʪʦʤ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʇʣʶʤʙʫʤʫ ʫ ʬʽʪʦʤʘʩʽ ʣʠʩʪʷ 

ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ 

ʢʦʥʪʘʤʽʥʘʥʪʫ ʫ ˇʨʫʥʪʘʭ ʧʘʨʢʦʚʠʭ ʟʦʥ, ʷʢʘ ʥʝʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʘʪʠʚʥʽ 

ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʟʚʦʣʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʫ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ ʚʤʽʩʪ ʟʘʟʥʘʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʪʘʥʦʚʠʚ 8,5ï10,6 ʤʛĿʢʛ
-1
. 

ɺʽʜʩʫʪʥʷ ʟʥʘʯʥʘ ʜʠʩʧʝʨʩʽʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʇʣʶʤʙʫʤʫ ʟʘ ʣʦʢʘʮʽʷʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʬʽʪʦʤʘʩʠ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ 

ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʇʣʶʤʙʫʤʫ ʫ ʣʠʩʪʽ ʨʦʙʽʥʽʾ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʤ. ɼʥʽʧʨʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʦʧʪʠʤʘʣʴʥʽ, ʪʘ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʪʦʢʩʠʯʥʽ, ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʝʤʝʜʽʡʘʮʽʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ 

ʧʝʨʝʜʙʘʯʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ 

ʚʘʞʢʦʛʦ ʤʝʪʘʣʫ ʫ ʥʘʜʟʝʤʥʠʭ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʘʭ ʜʦ ʚʤʽʩʪʫ ʮʴʦʛʦ ʞ 

ʤʝʪʘʣʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʫ ˇʨʫʥʪʽ. 
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ʊʘʙʣʠʮʷ2 

ʂʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʩʠʤʽʣʷʮʽʡʥʠʭ 

ʦʨʛʘʥʽʚ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʫ ʧʘʨʢʦʚʠʭ ʟʦʥʘʭ ʤ. ɼʥʽʧʨʦ 

ʃʦʢʘʮʽʷ ʂʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ 

Zn Cu Pb Cd 

ʇʘʨʢ ɼʨʫʞʙʠ ʥʘʨʦʜʽʚ 0,92 0,55 0,12 0,47 

ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ ɼʅʋ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 0,74 0,32 0,12 0,46 

ʇʘʨʢ 40-ʨʽʯʯʷ ʚʠʟʚʦʣʝʥʥʷ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ  0,88 0,64 0,13 0,77 

ʇʘʨʢ ʃʘʟʘʨʷ ɻʣʦʙʠ  0,84 0,77 0,14 0,67 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʧʘʨʢ 0,77 0,42 0,14 0,79 
 

ɿʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʠ ʜʽʘʧʘʟʦʥʫ 1,0 > Kʙʘʢ Ó 0,1 ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʘʣʠ, ʷʢʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʤʘʶʪʴ ʙʽʣʴʰ ʥʽʞ ʥʝʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʬʽʪʦʤʘʩʽ ʣʠʩʪʷ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʢʫʤʫʣʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʛʨʫʧʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʜʣʷ ʨʦʙʽʥʽʾ 

ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʤʽʩʪʘ ɼʥʽʧʨʦ, 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʫ ʘʢʫʤʫʣʶʚʘʥʥʷ: ʘʩʠʤʽʣʷʮʽʡʥʽ 

ʦʨʛʘʥʠ: Zn > Cu > Pb > Cd. ɯʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʫʤʫʣʷʮʽʾ ʜʦʟʚʦʣʷʻ ʽʥʬʦʨʤʫʚʘʪʠ, ʱʦ ʙʽʣʴʰ ʚʘʛʦʤʠʡ ʧʦʢʘʟʥʠʢ ʘʢʫʤʫʣʷʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʣʠʩʪʷ ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʥʘʷʚʥʠʡ ʜʣʷ ʎʠʥʢʫ.  

ɺʠʩʥʦʚʢʠ. Conclusions. ˆʨʫʥʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʢʽʚ ʤʽʩʪʘ ɼʥʽʧʨʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʘʤ ʛʨʘʥʠʯʥʦ ʜʦʟʚʦʣʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʤʝʪʘʣʽʯʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ï ʎʠʥʢʦʤ, ʇʣʶʤʙʫʤʦʤ ʪʘ ʂʫʧʨʫʤʦʤ. ɺʤʽʩʪ ʂʘʜʤʽʶ ʚʽʜʧʦʚʽʜʘʻ 

ʦʨʽʻʥʪʦʚʥʦ ʜʦʧʫʩʪʠʤʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʣʝʛʽʪʠʤʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʟʚʦʣʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʋ ʬʽʪʦʤʘʩʽ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ 

ʨʦʙʽʥʽʾ ʥʝʩʧʨʘʚʞʥʴʦʘʢʘʮʽʾ ʚʤʽʩʪ ʎʠʥʢʫ ʤʘʚ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʪʷʞʽʶʪʴ ʜʦ ʥʠʞʯʦʾ 

ʤʝʞʽ ʫ ʜʽʘʧʘʟʦʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ɿʘ ʫʤʦʚʠ ʥʝʟʥʘʯʥʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʛʨʘʥʠʯʥʦ ʜʦʟʚʦʣʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂʫʧʨʫʤʫ ʫ ˇʨʫʥʪʽ, ʫ ʬʽʪʦʤʘʩʽ ʟʘʬʽʢʩʦʚʘʥʦ 

ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʫ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ 4,8ï16,4 ʤʛĿʢʛ
-1
. ɼʽʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʦʢʩʠʯʥʦʛʦ ʤʝʪʘʣʫ ʂʘʜʤʽʶ ʫ ʥʘʜʟʝʤʥʽʡ ʬʽʪʦʤʘʩʽ ʣʠʩʪʷʥʦʾ ʬʨʘʢʮʽʾ ʜʝʨʝʚ Robinia 

pseudoacacia L. ʩʪʘʥʦʚʠʪʴ ï 0,18ï0,42 ʤʛĿʢʛ
-1
. ʅʘʷʚʥʠʡ ʚʤʽʩʪ ʂʘʜʤʽʶ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʦʧʪʠʤʘʣʴʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʮʝʟʨʦʩʪʘʥʴ 

ʨʦʙʽʥʽʾ ʟʘ ʮʠʤ ʤʝʪʘʣʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇʣʶʤʙʫʤʫ ʫ ˇʨʫʥʪʘʭ 
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ʧʘʨʢʽʚ, ʷʢʘ ʥʝʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ɻɼʂ, ʫ ʘʩʠʤʽʣʷʮʽʡʥʠʭ 

ʦʨʛʘʥʘʭ ʚʤʽʩʪ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʩʪʘʥʦʚʠʚ 8,5ï10,6 ʤʛĿʢʛ
-1
.ɹʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʤʝʪʘʣʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʪʦʢʩʠʯʥʫ ʜʽʶ 

ʫ ʜʝʨʝʚʘʭ ʨʦʙʽʥʽʾ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʠʤʠ ʬʽʪʦʮʝʥʦʟʽʚ ʧʘʨʢʫ 40-ʨʽʯʯʷ ʚʠʟʚʦʣʝʥʥʷ 

ɼʥʽʧʨʘ ʪʘ ʧʘʨʢʫ ʃʘʟʘʨʷ ɻʣʦʙʠ. ɿʥʘʯʥʦ ʤʝʥʰʠʤ ʘʢʫʤʫʣʶʚʘʥʥʷʤ, ʷʢ ʂʘʜʤʽʶ ʪʘʢ 

ʽ ʇʣʶʤʙʫʤʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʽʪʦʤʘʩʘ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ 

ʜʝʨʝʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʫ ɹʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ɼʅʋ. 
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ɸɼɸʇʊʀɺʅɯ ʉʀʉʊɽʄʀ ʋɼʆɹʈɽʅʅʗ ʂʋʂʋʈʋɼɿʀ ʅɸ 

ʆʉʋʐʋɺɸʅʆʄʋ ɼɽʈʅʆɺʆ-ʇɯɼɿʆʃʀʉʊʆʄʋ ˆʈʋʅʊɯ ɺ ʋʄʆɺɸʍ 

ɿʆʅʀ ʇʆʃɯʉʉʗ 

 

ʂʫʯʝʨ ɻʘʣʠʥʘ ɸʥʜʨʽʾʚʥʘ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʂʦʯʠʢ ɻʘʣʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ 

ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʄʝʣʴʥʠʯʫʢ ɸʥʜʨʽʡ ʆʣʝʢʩʽʡʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ 

ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʤʝʣʽʦʨʘʮʽʾ 

ɹʦʥʜʘʨ ʃʽʥʘ ɸʥʘʪʦʣʽʚʥʘ 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, 

ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʣʽʩʩʷ ʅɸɸʅ, 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʽ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʏʝʨʝʟ ʨʠʥʢʦʚʽ ʚʠʤʦʛʠ ʧʨʽʦʨʠʪʝʪ ʩʝʨʝʜ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘʜʘʻʪʴʩʷ ʢʫʢʫʨʫʜʟʽ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʦʩʪʫʧʦʚʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ 

ʋʢʨʘʾʥʽ ʘʨʝʘʣ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟʤʽʱʫʻʪʴʩʷ ʚ ʟʦʥʫ ʩʪʽʡʢʦʛʦ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʟʦʥ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʟʦʥʫ ʇʦʣʽʩʩʷ [1, 2], ʜʝ ʥʘ ʜʘʥʠʡ ʯʘʩ ʯʘʩʪʢʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʫ 

ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʽʚ ʟʘʡʤʘʻ ʙʽʣʴʰʝ 20%. ɿʥʘʯʥʠʤ ʨʝʟʝʨʚʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ ʫ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʻ ʤʝʣʽʦʨʦʚʘʥʽ ʟʝʤʣʽ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ. ɸʣʝ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʦʩʫʰʫʚʘʥʠʭ 

ˇʨʫʥʪʘʭ ʚ ʧʦʣʽʩʴʢʽʡ ʟʦʥʽ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ ʙʝʟ ʛʣʠʙʦʢʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʉʚʽʜʯʝʥʥʷʤ ʮʴʦʛʦ ʻ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ ʜʣʷ 

ʫʤʦʚ ʇʦʣʽʩʩʷ. ʉʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʦʩʫʰʫʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ˇʨʫʥʪʘʭ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ˆʨʫʥʪʠ ʟ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʧʦʪʨʝʙʫʶʪʴ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʟʦʢʨʝʤʘ, ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʛʥʦʶ, 

ʪʦʨʬʦʢʦʤʧʦʩʪʽʚ ʽ ʪ. ʜ. ʊʦʤʫ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʦʰʫʢʘʭ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 
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ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʩʽʚʽʚ ʪʘ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ [3, 4]. ɺʨʘʭʦʚʫʶʯʠ ʟʘʥʝʧʘʜ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, 

ʨʦʟʨʦʙʢʠ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʽʩʮʝʚʠʭ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʤʝʣʽʦʨʘʥʪʽʚ, 

ʩʠʜʝʨʘʪʽʚ, ʪʦʱʦ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʝʣʴ, ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʨʦʜʶʯʦʩʪʽ [5-7].  

ʂʨʽʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ ʧʨʦʪʷʛʦʤ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʟʛʽʜʥʦ ʚʠʤʦʛ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʥʘ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʦʤʫ ˇʨʫʥʪʽ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ 

ʣʽʟʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʙʘʣʘʥʩʦʚʦ-ʣʽʟʠʤʝʪʨʠʯʥʽʡ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʣʽʩʩʷ. ʃʽʟʠʤʝʪʨʠ ʽʤʽʪʫʶʪʴ ʨʦʙʦʪʫ ʦʩʫʰʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʪʘ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʦʜʦʨʝʛʫʣʶʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʨʦʬʽʣʶ. ɻʨʫʥʪ ʫ ʣʽʟʠʤʝʪʨʘʭ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʩʫʧʽʱʘʥʠʡ ʥʘ ʤʦʨʝʥʥʦʤʫ 

ʩʫʛʣʠʥʢʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʧʨʠʨʦʜʥʦʶ ʨʦʜʶʯʽʩʪʶ: ʤʘʻ ʥʠʟʴʢʠʡ ʚʤʽʩʪ 

ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ (1,1%) ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (9,4 ʤʛ/100 ʛ ˇʨʫʥʪʫ) ʪʘ ʩʝʨʝʜʥʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʩʬʦʨʦʤ (17,7ʤʛ/100 ʛ ˇʨʫʥʪʫ) ʟʘ ʤʝʪʦʜʦʤ ʂʽʨʩʘʥʦʚʘ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʫ ʢʦʨʝʥʝʚʤʽʩʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʜʣʷ 

ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʫ ʣʽʟʠʤʝʪʨʘʭ ʧʽʜʪʨʠʤʫʚʘʣʠ ʨʽʚʝʥʴ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʛʣʠʙʠʥʽ 110 ʩʤ.  

ʂʫʢʫʨʫʜʟʫ (ʛʽʙʨʠʜ F1 ʩʝʨʝʜʥʴʦʩʪʠʛʣʦʾ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ɼʅ ɼʞʫʣʽʷ) 

ʚʠʨʦʱʫʚʘʣʠ ʫ ʽʥʪʝʥʩʠʚʥʽʡ ʟʝʨʥʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʨʠʥʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʟ 
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ʥʘʩʪʫʧʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʢʫʣʴʪʫʨ: 1. ʂʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ. 2. ʉʦʷ.. 3. ʆʟʠʤʘ 

ʧʰʝʥʠʮʷ. 4. ʉʦʥʷʰʥʠʢ. 5. ʃʶʧʠʥ ʚʫʟʴʢʦʣʠʩʪʠʡ.  

ʋ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʩʪʝʤʫ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ ï ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʝ 

ʜʦʙʨʠʚʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʘʟʦʪʫ (N), ʢʘʣʽʶ (K) ʪʘ ʤʘʛʥʽʶ (Mg) ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʫʥʽʢʘʣʴʥʦʛʦ, 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ NANOAʉTIV ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 15 L-ʘʤʽʥʦʢʠʩʣʦʪ, ʬʽʪʦʛʦʨʤʦʥʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʦʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ ʪʦʱʦ. ʇʦʟʘʢʦʨʝʥʝʚʽ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʟʘʟʥʘʯʝʥʠʤʠ 

ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ï ʫ ʬʘʟʘʭ 5 ʣʠʩʪʢʽʚ ʽ 10-12 ʣʠʩʪʢʽʚ. ʋ ʩʠʩʪʝʤʽ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ ʫ ʬʘʟʽ 5 ʣʠʩʪʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʝʧʘʨʘʪʠ: ʅʘʥʦʚʽʪ 

ʌʦʩʬʦʨʥʠʡ (1,0 ʣ/ʛʘ) + ʅʘʥʦʚʽʪ ʄʦʥʦ ʎʠʥʢ (0,5ʣ/ʛʘ) + ʅʘʥʦʚʽʪ ɸʤʽʥʦ ʄʘʢʩ (0,1 

ʣ/ʛʘ); ʫ ʬʘʟʽ 10-12 ʣʠʩʪʢʽʚ: ʅʘʥʦʚʽʪ ʄʽʢʨʦ (1,0 ʣ/ʛʘ) + ʅʘʥʦʚʽʪ ʄʦʥʦ ʎʠʥʢ (1,0 

ʣ/ʛʘ). 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʦʨʛʘʥʽʢʠ ʩʣʫʛʫʚʘʣʘ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ 

ʣʶʧʠʥʫ ʚʫʟʴʢʦʣʠʩʪʦʛʦ (3 ʪ/ʛʘ) ʽ ʟʝʣʝʥʘ ʤʘʩʘ ʧʽʩʣʷʞʥʠʚʥʦʾ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ ʟ 

ʚʨʦʞʘʡʥʽʩʪʶ 8 ʪ/ʛʘ.  

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʞʠʚʥʦʛʦ ʽ ʚʦʜʥʦ-

ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʽʚ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʩʢʦʥʘʣʦʾ ʤʝʣʽʦʨʘʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʩʫʪʪʻʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʦʩʫʰʫʚʘʥʦʛʦ 

ˇʨʫʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʢʫʢʫʨʫʜʟʠ ʟʘʙʝʟʧʝʯʫʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʽʜʚʠʱʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʥʘ 19,5-21,9%, ʧʦʨʽʚʥʷʥʦ ʟ ʫʤʦʚʘʤʠ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ (ʫʤʦʚʠ ʧʨʠʨʦʜʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ). ʌʘʢʪʦʨ ʫʜʦʙʨʝʥʥʷ ʚʠʩʪʫʧʘʻ 

ʦʩʥʦʚʥʠʤ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʨʝʛʫʣʶʻ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ ʟʘ ʚʧʣʠʚʦʤ ʾʭ ʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʩʽ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ, ʷʢʽ ʙʫʣʠ 

ʟʘʣʫʯʝʥʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʷʚʠʣʠʩʷ ʝʬʝʢʪʠʚʥʠʤʠ (ʪʘʙʣʠʮʷ 1). 
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ʊʘʙʣʠʮʷ 1 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʦʩʫʰʫʚʘʥʦʤʫ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʤʫ 

ˇʨʫʥʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ ʽ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʩʣʠʥ, ʪ/ʛʘ 

 ̄

ʚʘʨ. 

 

ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ 

ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘ, 

ʪ/ʛʘ 

ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ 

ʜʦ ʢʦʥʪʨʦʣʶ 

ˉ1 

ʜʦ ʢʦʥʪʨʦʣʶ 

ˉ2 

ʪ/ʛʘ % ʪ/ʛʘ % 

ʅʘ ʬʦʥʽ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʦʩʫʰʫʚʘʥʦʛʦ ˇʨʫʥʪʫ 

1 ɹʝʟ ʜʦʙʨʠʚ - ʢʦʥʪʨʦʣʴ ˉ 1 3,51 ī ī ī2,62 ī42,7 

2 

ɻʥʽʡ 40 ʪ/ʛʘ + N
120
ʈ
90
ʂ
120

 

+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ (3 ʪ/ʛʘ) 

(ʪʨʘʜʠʮʽʡʥʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʘ) 

8,19 4,68 133,3 2,06 33,6 

3 

N
120
ʈ
90
ʂ
120 
+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ 

(3 ʪ/ʛʘ) - ʢʦʥʪʨʦʣʴ ˉ 2 

(ʙʘʟʦʚʘ ʤʽʥʝʨʘʣʴʥʘ) 

6,13 2,62 74,6 ī ī 

4 

N
120
ʈ
90
ʂ
120
+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ 

(3 ʪ/ʛʘ) + ʜʚʦʨʘʟʦʚʝ ʧʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ 

(ʫʜʦʩʢʦʥʘʣʝʥʘ ʤʽʥʝʨʘʣʴʥʘ) 

7,22 3,71 105,7 1,09 17,8 

5 

N
60
ʈ
90
ʂ
120
 ʧʽʜ ʩʠʜʝʨʘʪ (8 ʪ/ʛʘ) + 

ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ (3 ʪ/ʛʘ) + N
60
 ʧʽʜ 

ʢʫʣʴʪʫʨʫ + ʜʚʦʨʘʟʦʚʝ ʧʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ 

(ʫʜʦʩʢʦʥʘʣʝʥʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-

ʘʣʴʪʝʨʥʘʪʠʚʥʘ) 

7,54 4,03 114,8 1,41 23,0 

ʅʘ ʬʦʥʽ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʦʩʫʰʫʚʘʥʦʛʦ ˇʨʫʥʪʫ 

1 ɹʝʟ ʜʦʙʨʠʚ - ʢʦʥʪʨʦʣʴ ˉ 1 4,06 ī ī ī 3,12 ī43,4 

2 
ɻʥʽʡ 40 ʪ/ʛʘ + N

120
ʈ
90
ʂ
120

 

+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ (3 ʪ/ʛʘ) 
9,83 5,77 142,1 2,65 36,9 

3 
N
120
ʈ
90
ʂ
120 
+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ 

(3 ʪ/ʛʘ) - ʢʦʥʪʨʦʣʴ ˉ 2 
7,18 3,12 76,8 ī ī 

4 

N
120
ʈ
90
ʂ
120
+ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ 

(3 ʪ/ʛʘ) + ʜʚʦʨʘʟʦʚʝ ʧʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ 

8,74 4,68 115,3 1,56 21,7 

5 

N
60
ʈ
90
ʂ
120
 ʧʽʜ ʩʠʜʝʨʘʪ (8 ʪ/ʛʘ) + 

ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ (3 ʪ/ʛʘ) + N
60
 ʧʽʜ 

ʢʫʣʴʪʫʨʫ + ʜʚʦʨʘʟʦʚʝ ʧʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ 

9,13 5,07 124,9 1,95 27,1 

ʅɯʈ0

5 

ʜʣʷ ʚʦʜʦʨʝʛʫʣʶʚʘʥʥʷ, ʪ/ʛʘ  0,061 

ʜʣʷ ʜʦʙʨʠʚ ʽ ʚʟʘʻʤʦʜʽʾ, ʪ/ʛʘ  0,122 

ʇʨʠʤʽʪʢʘ: ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʅʘʥʦʚʽʪ ʧʨʦʚʦʜʠʣʠ ʜʚʽʯʽ: ʧʝʨʰʝ - ʫ ʬʘʟʽ 5 ʣʠʩʪʢʽʚ, ʜʨʫʛʝ - ʫ ʬʘʟʽ 10 ʣʠʩʪʢʽʚ.  
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ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʶ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 3,51-4,06 ʪ/ʛʘ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ ʜʦ 6,13-9,83 ʪ/ʛʘ ʥʘ ʫʜʦʙʨʝʥʠʭ ʬʦʥʘʭ. ɿʘ ʫʤʦʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʽ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ʦʩʫʰʫʚʘʥʦʛʦ ˇʨʫʥʪʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 96,3-145,5% ʟ ʩʦʙʽʚʘʨʪʽʩʪʶ 

ʧʨʦʜʫʢʮʽʾ 2434-3057 ʛʨʥ./ʪ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʮʽʡ ʢʫʣʴʪʫʨʽ ʢʦʥʢʫʨʫʚʘʪʠ ʟ 

ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʦʩʦʙʣʠʚʦ ʟʝʨʥʦʚʠʤʠ ʢʦʣʦʩʦʚʠʤʠ. 

ʅʘʡʚʠʱʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦ ʟʘ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʛʘʥʦ-

ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʥʝʩʝʥʥʷ ʧʽʜ ʢʫʢʫʨʫʜʟʫ ʛʥʦʶ 

(40 ʪ/ʛʘ) ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N120ʈ90ʂ120. ʅʘ ʬʦʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ï 9,83 ʪ/ʛʘ, ʱʦ ʥʘ 5,77 ʪ/ʛʘ (142,1%) ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 

ʬʦʥʽ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʊʘʢʽ ʧʨʠʨʦʩʪʠ ʫʨʦʞʘʶ ʧʦʷʩʥʶʻʪʴʩʷ ʽʩʪʦʪʥʠʤ 

ʘʛʨʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʬʘʢʪʦʨʽʚ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʢʫʨʫʜʟʠ. ɿʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʘ ʦʪʨʠʤʘʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ï 35049 

ʛʨʥ./ʛʘ, ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 145,5%, ʦʢʫʧʥʽʩʪʴ 1 ʢʛ ʜ. ʨ. ʜʦʙʨʠʚ ï 17,5 ʢʛ 

ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ, ʱʦ ʥʘ 8,0 ʢʛ ʙʽʣʴʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʦʶ ʤʽʥʝʨʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ. 

ɹʘʟʦʚʘ ʤʽʥʝʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ (N120ʈ90ʂ120) ʟʘʙʝʟʧʝʯʠʣʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʬʦʥʽ ʧʨʠʨʦʜʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ 6,13 ʪ/ʛʘ, 

ʥʘ ʬʦʥʽ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ī 7,18 ʪ/ʛʘ. ɼʦʩʪʦʚʽʨʥʠʡ 

ʧʨʠʨʽʩʪ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʜʦ ʥʝʫʜʦʙʨʝʥʦʛʦ ʬʦʥʫ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 2,62 ʪ/ʛʘ 

(74,6%) ʽ 3,12 ʪ/ʛʘ (76,8%). ɯʩʪʦʪʥʽ ʧʨʠʨʦʩʪʠ ʫʨʦʞʘʶ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʦʙʨʠʚ. ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʨʝʥʝʚʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ 

ʯʝʨʝʟ ʫʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʘʻ ʟʤʦʛʫ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʠʪʠ ʜʽʘʧʘʟʦʥ 

ʨ̌ʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʜʦʩʪʫʧʥʦʾ ʨʦʩʣʠʥʘʤ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʧʦʩʽʚʽʚ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘ ʙʘʟʦʚʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ (N120ʈ90ʂ120) 

ʦʢʫʧʥʽʩʪʴ ʜʦʙʨʠʚ ʧʨʠʨʦʩʪʦʤ ʫʨʦʞʘʶ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʩʪʘʥʦʚʠʣʘ 7,9-9,5 ʢʛ.  
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ʋʜʦʩʢʦʥʘʣʝʥʘ ʤʽʥʝʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ 

N120ʈ90ʂ120 ʪʘ ʜʚʦʨʘʟʦʚʝ ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʧʽʜ ʯʘʩ 

ʚʝʛʝʪʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ ʥʘ ʬʦʥʽ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʦʩʫʰʫʚʘʥʦʛʦ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʠʣʘ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ 8,74 ʪ/ʛʘ ʟ 

ʦʢʫʧʥʽʩʪʶ ʜʦʙʨʠʚ 14,2 ʢʛ. ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ ʟʝʨʥʘ ʜʦ ʙʘʟʦʚʦʾ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʩʪʘʥʦʚʠʚ 1,56 ʪ/ʛʘ (21,7%). ʋʜʦʩʢʦʥʘʣʝʥʘ ʤʽʥʝʨʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʥʷ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʩʧʨʠʷʣʘ ʦʪʨʠʤʘʥʥʽ ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ 

ʧʨʠʙʫʪʢʫ 28305 ʛʨʥ./ʛʘ ʪʘ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ï 117,3%. ʇʦʟʘʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʧʦʩʽʚʽʚ ʢʫʢʫʨʫʜʟʠ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ 

ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ ʥʦʨʤʽ ʟʘ ʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʦʾ ʜʦʜʘʪʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻ 

ʫʤʦʚʥʦ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ (ʟʘ ʨʝʘʣʽʟʘʮʽʡʥʦʾ ʮʽʥʠ ʟʝʨʥʘ 6000 ʛʨʥ./ʪ) ï 5302-8122 

ʛʨʥ./ʛʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʟ 96,3% ʜʦ 117,3%. 

ʉʝʨʝʜʥʷ ʦʢʫʧʥʽʩʪʴ ʦʜʥʽʻʾ ʛʨʠʚʥʽ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʧʨʠʜʙʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʅʘʥʦʚʽʪ ï 4,28-6,56 ʛʨʥ.  

ʋʜʦʩʢʦʥʘʣʝʥʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʫ ʜʦʟʽ N120ʈ90ʂ120 ʪʘ ʟʘʤʽʩʪʴ ʛʥʦʶ 

ʘʜʘʧʪʠʚʥʽ ʜʞʝʨʝʣʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʣʶʧʠʥʫ 

ʚʫʟʴʢʦʣʠʩʪʦʛʦ ī 3 ʪ/ʛʘ ʽ ʩʠʜʝʨʘʣʴʥʘ ʤʘʩʘ ʨʝʜʴʢʠ ʦʣʽʡʥʦʾ 8,0 ʪ/ʛʘ) ʽ ʜʚʦʨʘʟʦʚʝ 

ʧʦʟʘʢʦʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʧʦʩʽʚʽʚ ʽʥʥʦʚʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ ʩʧʨʠʷʣʘ ʦʪʨʠʤʘʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʥʘ ʬʦʥʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ī 9,13 ʪ/ʛʘ ʟ ʦʢʫʧʥʽʩʪʶ ʜʦʙʨʠʚ 15,4 

ʢʛ. ʇʨʠʨʽʩʪ ʫʨʦʞʘʶ ʟʝʨʥʘ ʜʦ ʙʘʟʦʚʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʙʝʟ ʧʦʟʘʢʦʨʝʥʝʚʠʭ 

ʧʽʜʞʠʚʣʝʥʴ) ʩʪʘʥʦʚʠʚ 1,95 ʪ/ʛʘ (27,1%). ʋʜʦʩʢʦʥʘʣʝʥʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-

ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʥʘ ʬʦʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ 

ʨʝʞʠʤʫ ʩʧʨʠʷʣʘ ʦʪʨʠʤʘʥʥʶ ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ 29856 ʛʨʥ./ʛʘ ʪʘ ʨʽʚʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ī 119,8 %. ɿʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʘʣʴʪʝʨʥʘʪʠʚʥʘ 

ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʤʘʡʞʝ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽʡ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʽʡ. 

ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷʞʥʠʚʥʽ ʧʦʩʽʚʠ ʩʠʜʝʨʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʥʽʰʝ 

ʟʘʜʽʷʪʠ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ ʨʝʩʫʨʩʠ ʟʦʥʠ ʇʦʣʽʩʩʷ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʦʩʥʦʚʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʉʠʜʝʨʘʣʴʥʘ ʤʘʩʘ ʪʘ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʢʨʽʤ 

ʧʦʧʦʚʥʝʥʥʷ ʦʨʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ, ʩʪʨʠʤʫʻ ʾʭ ʤʽʛʨʘʮʽʶ ʪʘ 

ʚʪʨʘʪʠ ʟʘ ʤʝʞʽ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʨʦʜʶʯʽʩʪʴ 

ʦʩʫʰʫʚʘʥʦʛʦ ˇʨʫʥʪʫ. ʊʦʤʫ ʚ ʟʦʥʽ ʇʦʣʽʩʩʷ ʤʽʥʝʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʜʦʙʨʝʥʥʷ ʫ 

ʩʽʚʦʟʤʽʥʽ ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʧʨʦʤʽʞʥʦʶ ʩʠʜʝʨʘʮʽʻʶ ʪʘ ʚ ʷʢʦʩʪʽ ʫʜʦʙʨʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʙʽʯʥʫ ʧʨʦʜʫʢʮʽʶ.  

ʆʪʞʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ ʫ ʟʦʥʽ ʇʦʣʽʩʩʷ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʫʨʦʞʘʶ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ (8,7-9,1 ʪ/ʛʘ) ʩʣʽʜ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʘʜʘʧʪʠʚʥʽ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʜʽʶ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ (N120ʈ90ʂ120), ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ (ʤʽʩʮʝʚʠʭ) ʜʞʝʨʝʣ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʧʦʟʘʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʫ ʢʨʠʪʠʯʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʠʩʪʝʤʦʶ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʅʘʥʦʚʽʪ. 
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ʋɼʂ 635.652/654:631.558.3 

ɺʇʃʀɺ ɻʋʉʊʆʊʀ ʉʊʆʗʅʅʗ ʅɸ ʋʈʆɾɸʁ ɯ ʗʂɯʉʊʔ ʂɺɸʉʆʃɯ 

ʆɺʆʏɽɺʆɰ ɺ ʋʄʆɺɸʍ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʃʘʪʶʢ ɻʨʠʛʦʨʽʡ ɯʚʘʥʦʚʠʯ 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʂʠʩʣʶʢ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʩʦʨʪʠʤʝʥʪ ʚʠʨʦʱʫʚʘʥʠʭ ʦʚʦʯʽʚ ʚ ʋʢʨʘʾʥʽ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ, ʘʣʝ 

ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʚ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʨʦʙʥʠʢʠ ʧʨʠʜʽʣʷʶʪʴ ʧʦʤʽʜʦʨʫ, ʢʘʧʫʩʪʽ, 

ʦʛʽʨʢʘʤ, ʮʠʙʫʣʽ. ʂʚʘʩʦʣʷ ʟʘ ʧʦʩʽʚʥʠʤʠ ʧʣʦʱʘʤʠ ʧʦʩʪʫʧʘʻʪʴʩʷ ʮʠʤ ʢʫʣʴʪʫʨʘʤ, 

ʘʣʝ ʟʘ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʢʚʘʩʦʣʷ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʩʝʨʝʜ 

ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. [3, 4]. 

ɹʽʣʢʠ ʢʚʘʩʦʣʽ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʥʘʙʣʠʞʝʥʽ ʜʦ ʙʽʣʢʽʚ ʤôʷʩʘ ʪʘ ʤʦʣʦʢʘ ʽ 

ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʥʘ 75ï80 %. ɺʘʞʣʠʚʦ ʪʝ, ʱʦ ʚʦʥʠ ʤʽʩʪʷʪʴ 

ʘʤʽʥʦʢʠʩʣʦʪʠ (ʣʽʟʠʥ, ʪʠʨʦʟʠʥ, ʘʨʛʽʥʽʥ), ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʘʣʝ ʚ 

ʥʴʦʤʫ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ. [3, 4]. ʂʨʽʤ ʪʦʛʦ ʜʫʞʝ ʟʥʘʯʥʘ ʘʛʨʦʪʝʭʥʽʯʥʘ ʮʽʥʥʽʩʪʴ 

ʢʚʘʩʦʣʽ. ɺʦʥʘ ʧʽʜʚʠʱʫʻ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʚ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʟʜʘʪʥʘ ʟʚôʷʟʫʚʘʪʠ 

ʚʽʣʴʥʠʡ ʘʟʦʪ ʧʦʚʽʪʨʷ, ʟʘʚʜʷʢʠ ʙʫʣʴʙʦʯʢʦʚʠʤ ʙʘʢʪʝʨʽʷʤ. [3, 4]. 

 ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʚʘʩʦʣʽ ʦʚʦʯʝʚʦʾ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ 

ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ.  

ʄʝʪʘ ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʟôʷʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʦʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʪʘ ʩʪʘʣʠʭ ʫʨʦʞʘʾʚ 

ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ ʢʚʘʩʦʣʽ ʩʦʨʪʫ ʐʘʭʠʥʷ ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ ʋʢʨʘʾʥʠ.  

ɺ ʟʘʜʘʯʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʭʦʜʠʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʥʘ 

ʧʨʦʭʦʜʞʝʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʪʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ, ʫʨʦʞʘʡ ʪʘ 

ʷʢʽʩʪʴ ʙʦʙʽʚ ʢʚʘʩʦʣʽ ʩʦʨʪʫ ʐʘʭʠʥʷ. 
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ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʽ ʊʆɺ çɸʛʨʦʬʽʨʤʘ 

ʤʘʨôʷʥʽʚʩʴʢʘè, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʩ. ʄʘʨôʷʥʽʚʢʘ ʐʠʨʷʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ 6 ʚʘʨʽʘʥʪʽʚ: 

1. ɺʘʨʽʘʥʪ 1 ï 100 ʪʠʩ./ʛʘ 

2. ɺʘʨʽʘʥʪ 2 ï 150 ʪʠʩ./ʛʘ 

3. ɺʘʨʽʘʥʪ 3 ï 200 ʪʠʩ./ʛʘ (ʢʦʥʪʨʦʣʴ) 

4. ɺʘʨʽʘʥʪ 4 ï 250 ʪʠʩ./ʛʘ 

5. ɺʘʨʽʘʥʪ 5 ï 300 ʪʠʩ./ʛʘ 

6. ɺʘʨʽʘʥʪ 6 ï 350 ʪʠʩ./ʛʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʜʘʥʦʤʫ ʟʘʚʜʘʥʥʶ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ 2020-21 ʨʦʢʘʭ. ʉʭʝʤʘ 

ʩʽʚʙʠ (70+35+35+35), ʛʫʩʪʦʪʘ - ʟʛʽʜʥʦ ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʚʪʦʨʥʽʩʪʴ 

ʜʦʩʣʽʜʫ ï ʪʨʠʢʨʘʪʥʘ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 10 ʤ
2
. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʚʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʦʙʣʽʢʠ, ʘʥʘʣʽʟʠ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʬʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ, ʪʦʚʘʨʥʦʛʦ 

ʚʨʦʞʘʶ, ʪʦʚʘʨʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʧʣʦʜʫ. [1. 2]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʦʚʽ ʩʭʦʜʠ ʢʚʘʩʦʣʽ ʟôʷʚʠʣʠʩʷ ʦʜʥʦʯʘʩʥʦ ʫ ʚʩʽʭ 

ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ (ʫ 2020 ʨʦʮʽ ï ʥʘ 9 ʜʝʥʴ ʧʽʩʣʷ ʩʽʚʙʠ, ʘ ʫ 2021 ï ʥʘ 8 ʜʝʥʴ ʧʽʩʣʷ 

ʩʽʚʙʠ). ʊʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ II ʜʝʢʘʜʠ ʪʨʘʚʥʷ ʷʢ ʚ 2020 ʨʦʮʽ, ʪʘʢ ʽ ʚ 2021 ʨʦʮʽ 

ʩʧʨʠʷʣʠ ʜʨʫʞʥʴʦʤʫ ʧʨʦʨʦʩʪʘʥʥʶ ʥʘʩʽʥʥʷ. ʅʘʜʘʣʽ ʧʦʯʘʣʘ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ 

ʨʽʟʥʠʮʷ ʟʘ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ. ʊʘʢ, ʷʢʱʦ ʮʚʽʪʽʥʥʷ ʫ ʨʦʩʣʠʥ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ (200 ʪʠʩ./ʛʘ) ʚ 2020 ʨʦʮʽ ʥʘʩʪʘʣʦ 3.07, ʪʦ ʧʨʠ ʟʘʛʫʱʝʥʥʽ ʜʦ 250 ʪʠʩ./ʛʘ ï 

ʥʘ 2 ʜʥʽ ʧʽʟʥʽʰʝ, ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 300 ʪʠʩ./ʛʘ ï ʥʘ 3 ʜʥʽ, ʘ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʛʫʩʪʦʪʽ (350 ʪʠʩ./ʛʘ) ï ʥʘ 5 ʜʥʽʚ ʧʽʟʥʽʰʝ. ʇʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 100ï

150 ʪʠʩ./ʛʘ ʮʚʽʪʽʥʥʷ ʧʦʯʘʣʦʩʷ ʨʘʥʽʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2ï3 ʜʥʽ. ʋ 2021 ʨʦʮʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʥʘ 50 ʪʠʩ./ʛʘ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʮʚʽʪʽʥʥʷ ʧʦʯʘʣʦʩʷ ʥʘ 4 ʜʥʽ ʧʽʟʥʽʰʝ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʜʦ 300 ʪʠʩ./ʛʘ ʮʚʽʪʽʥʥʷ ʟʘʪʨʠʤʘʣʦʩʷ ʥʘ 6 ʜʥʽʚ ʽ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ 

ʛʫʩʪʦʪʽ ï ʥʘ 8 ʜʥʽʚ. 
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ɺ 2020 ʨʦʮʽ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʣʘʩʴ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʘʨʽʘʥʪʫ, ʚ ʤʝʞʘʭ 51ï57 ʜʥʽʚ. ʇʨʠ ʤʝʥʰʽʡ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʙʫʚ ʤʝʥʰʠʡ ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ ʥʘ 2-3 ʜʥʽ, ʘ ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 250ï350 ʪʠʩ./ʛʘ ï 

ʥʘʚʧʘʢʠ ʙʽʣʴʰʠʡ ʯʠʤ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 1-3 ʜʥʽ. ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʘ 

ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʜʦʩʣʽʜʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʚ 

2021 ʨʦʮʽ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʪʘ ʧʨʠ ʛʫʩʪʦʪʽ 150 ʪʠʩ./ʛʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʚ 56 ʜʥʽʚ, ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 100 ʪʠʩ/ʛʘ ï ʥʘ 1 ʜʝʥʴ 

ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴ, ʘ ʧʨʠ ʛʫʩʪʦʪʽ 250 ï 350 ʪʠʩ./ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2, 3 ʪʘ 1 ʜʝʥʴ 

ʙʽʣʴʰʝ ʟʘ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʧʣʦʱʽ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʦʜʠʥ ʛʝʢʪʘʨ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ 2 ʨʦʢʠ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʛʫʩʪʦʪʽ 100 ʪʠʩ./ʛʘ ʚʦʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 33,6 %; ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 150 ʪʠʩ./ʛʘ ʪʘʢʦʞ 

ʤʝʥʰʦʶ (ʥʘ 18,4 %); ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 250 ʪʠʩ./ʛʘ ʨʽʟʥʠʮʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʩʢʣʘʜʘʣʘ 1 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʩʽʭ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʤʝʥʰʘ ʧʣʦʱʘ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʛʝʢʪʘʨʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʧʦʷʩʥʶʻʪʴʩʷ ʤʝʥʰʦʶ 

ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ. 

ʇʨʠ ʛʫʩʪʦʪʽ ʧʦʩʽʚʫ 300 ʽ 350 ʪʠʩ./ʛʘ ʣʠʩʪʢʦʚʘ ʧʦʚʝʨʭʥʷ ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 4.9 ʽ 12.5 % ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦ ʤʝʥʰʦʾ ʣʠʩʪʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʪʨʠʤʘʥʦ ʫ 

ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 250 ʪʠʩ./ʛʘ 7,4 ʪ/ʛʘ, ʱʦ ʥʘ 12,1 % ʙʽʣʴʰʝ ʯʠʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʘ ʥʘʡʤʝʥʰʫ ï ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 100 ʪʠʩ./ʛʘ 

3,6 ʪ/ʛʘ, ʱʦ ʥʘ 45,4 % ʤʝʥʰʝ ʢʦʥʪʨʦʣʶ (ʈʠʩ.1). 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʚʘʨʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ 

ʜʦʩʣʽʜʫ. ʗʢʱʦ ʫ 2020 ʨʦʮʽ ʢʦʣʠʚʘʥʥʷ ʪʦʚʘʨʥʦʩʪʽ ʚ ʤʝʞʘʭ ʚʘʨʽʘʥʪʽʚ ʩʢʣʘʜʘʣʦ 1ï6 

%, ʪʦ ʚ 2021 ʨʦʮʽ ï 2ï7,8 %. 
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ʈʠʩ. 1. ʋʨʦʞʘʡʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ ʢʚʘʩʦʣʽ ʦʚʦʯʝʚʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2020-2021 ʨʨ. 

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʩʧʨʠʯʠʥʠʣʦ 

ʟʥʠʞʝʥʥʷ ʪʦʚʘʨʥʦʩʪʽ ʥʘ 2, 4 ʪʘ 6 %. 

ɺʝʣʠʯʠʥʘ ʚʨʦʞʘʶ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʙʦʙʽʚ ʥʘ ʨʦʩʣʠʥʽ ʽ ʾʭ ʤʘʩʠ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ ʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʽ ʚ ʚʘʨʽʘʥʪʘʭ ʟ 

ʛʫʩʪʦʪʦʶ 100ï150 ʪʠʩ./ʛʘ ʨʦʩʣʠʥʠ ʬʦʨʤʫʚʘʣʠ 7ï8 ʙʦʙʽʚ, ʪʦ ʧʨʠ ʛʫʩʪʦʪʽ 250 

ʪʠʩ./ʛʘ ʯʘʩʪʽʰʝ 7, ʧʨʠ ʛʫʩʪʦʪʽ 350 ʪʠʩ./ʛʘ ï 6.  

ʗʢ ʩʚʽʜʯʘʪʴ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʢʚʘʩʦʣʽ ʚʧʣʠʚʘʻ ʽ 

ʥʘ ʤʘʩʫ ʙʦʙʽʚ ʟ ʨʦʩʣʠʥʠ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʢʽʣʴʢʦʩʪʽ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʚʝʣʠʯʠʥʠ  

ʋ 2020 ʨʦʮʽ ʤʘʩʘ ʙʦʙʽʚ ʟ ʨʦʩʣʠʥʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʩʢʣʘʜʘʣʘ 30.5 ʛ. 

ʇʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 250 ʪʠʩ./ʛʘ ʚʦʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 5.3 ʛ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʦʪʠ ʜʦ 300ï350 ʪʠʩ./ʛʘ ʨʽʟʥʠʮʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʣʘ 11.2 ʛ ʽ 14.8 ʛ. 

ʋ 2021 ʨʦʮʽ ʤʘʩʘ ʙʦʙʽʚ ʟ ʨʦʩʣʠʥʠ ʧʽʜʚʠʱʠʣʘʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2020 ʨʦʢʦʤ, 

ʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʟʙʝʨʽʛʘʣʘʩʴ, ʘʣʝ ʜʝʱʦ ʚ ʤʝʥʰʽʡ ʤʽʨʽ. ɯʟ ʜʘʥʠʭ 

ʤʘʩʠ 100 ʙʦʙʽʚ, ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ, ʚʠʜʥʦ, ʱʦ ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ ʢʚʘʩʦʣʽ 

100 ʪʠʩ./ʛʘ ʚʦʥʘ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 6.1 %. ʇʨʠ ʛʫʩʪʦʪʽ 150 ʪʠʩ./ʛʘ ï ʟʤʝʥʰʠʣʘʩʴ 

ʚʩʴʦʛʦ ʥʘ 1.8 %, ʘ ʧʨʠ 250 ʪʠʩ./ʛʘ ʪʘʢʦʞ ʥʝ ʟʥʘʯʥʦ (ʥʘ 4.8 %). ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 
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ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʜʦ 300 ʪʠʩ./ʛʘ ʤʘʩʘ 100 ʙʦʙʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 11,1 

% , ʘ ʧʨʠ 350 ʪʠʩ./ʛʘ ï ʜʫʞʝ ʩʫʪʪʻʚʦ ï ʥʘ 39.8 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ɺʠʩʥʦʚʢʠ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2020-2021 ʨʦʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʪʘ 

ʧʨʠ ʛʫʩʪʦʪʽ 150 ʪʠʩ./ʛʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʚ 56 ʜʥʽʚ, ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 

100 ʪʠʩ/ʛʘ ï ʥʘ 1 ʜʝʥʴ ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴ, ʘ ʧʨʠ ʛʫʩʪʦʪʽ 250ï350 ʪʠʩ./ʛʘ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2, 3 ʪʘ 1 ʜʝʥʴ ʙʽʣʴʰʝ ʟʘ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ʽ ʢʦʥʪʨʦʣʝʤ ʟʘ ʚʠʩʦʪʦʶ ʩʪʝʙʣʘ ʫ 

2020 ʨʦʮʽ ʩʢʣʘʜʘʻ 0.2ï3.3 ʩʤ, ʘ ʫ 2021 ï 0.8ï5.3 cʤ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ, ʧʨʠ ʛʫʩʪʦʪʘʭ ʩʪʦʷʥʥʷ 250, 300 ʪʘ 350 ʪʠʩ./ʛʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 0.6 ï 0.4 ʰʪ. 

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ 

ʨʦʩʣʠʥ ʢʚʘʩʦʣʽ ʚʽʜʩʪʘʥʴ ʙʦʙʽʚ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʜʝʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚʽʜ 2,9 ʩʤ 

ʧʨʠ ʛʫʩʪʦʪʽ 100 ʪʠʩ./ʛʘ ʜʦ 3,8 ʩʤ ʧʨʠ ʛʫʩʪʦʪʽ 350 ʪʠʩ./ʛʘ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʣʦʱʽ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʦʜʥʦʤʫ ʛʝʢʪʘʨʽ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2 ʨʦʢʠ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʧʨʠ ʛʫʩʪʦʪʽ 100 ʪʠʩ./ʛʘ ʚʦʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 33,6 %; ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 150 ʪʠʩ./ʛʘ ʪʘʢʦʞ ʤʝʥʰʦʶ (ʥʘ 18,4 

%); ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 250 ʪʠʩ./ʛʘ ʨʽʟʥʠʮʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʩʢʣʘʜʘʣʘ 1 

%, ʘ ʧʨʠ 300 ʽ 350 ʪʠʩ./ʛʘ ʣʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 4.9 ʽ 12.5 % ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦ ʤʝʥʰʦʾ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʾ 

ʨʦʩʣʠʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʣʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʘ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʢʚʘʩʦʣʽ ʩʦʨʪʫ ʐʘʭʠʥʷ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 300ï350 ʪʠʩ./ʛʘ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʦʪʨʠʤʘʥʦ ʫ 

ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 250 ʪʠʩ./ʛʘ 7,4 ʪ/ʛʘ, ʱʦ ʥʘ 12,1 % ʙʽʣʴʰʝ ʯʠʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʘ ʥʘʡʤʝʥʰʫ ï ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 100 ʪʠʩ./ʛʘ 

3,6 ʪ/ʛʘ, ʱʦ ʥʘ 45,4 % ʤʝʥʰʝ ʢʦʥʪʨʦʣʶ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʚʘʨʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ 

ʜʦʩʣʽʜʫ, ʪʘʢ ʫ 2020 ʨʦʮʽ ʢʦʣʠʚʘʥʥʷ ʪʦʚʘʨʥʦʩʪʽ ʚ ʤʝʞʘʭ ʚʘʨʽʘʥʪʽʚ ʩʢʣʘʜʘʣʦ 1ï6 

%, ʘ ʫ 2021 ʨʦʮʽ ï 2-7,8%. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʘ 100 ʙʦʙʽʚ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2 ʨʦʢʠ, ʧʨʠ ʛʫʩʪʦʪʽ 

ʩʪʦʷʥʥʷ ʢʚʘʩʦʣʽ 100 ʪʠʩ./ʛʘ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 6.1%, ʧʨʠ ʛʫʩʪʦʪʽ 150 ʪʠʩ./ʛʘ ï 

ʟʤʝʥʰʠʣʘʩʴ ʚʩʴʦʛʦ ʥʘ 1.8 %, ʘ ʧʨʠ 250 ʪʠʩ./ʛʘ ʥʘ 4.8 %. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʜʦ 300 ʪʠʩ./ʛʘ ʤʘʩʘ 100 ʙʦʙʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 11,1 

% , ʘ ʧʨʠ 350 ʪʠʩ./ʛʘ ï ʥʘ 39.8 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʦʟʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʦʙʠʜʚʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʫ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʥʘʡʙʽʣʴʰʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚ ʜʦʩʣʽʜʽ 

ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ ʢʚʘʩʦʣʽ ʦʚʦʯʝʚʦʾ 250 ʪʠʩ./ʛʘ, ʚ 

ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʚʠʨʦʙʥʠʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ 1 ʪ ʥʘʩʽʥʥʷ ʢʚʘʩʦʣʽ ʦʚʦʯʝʚʦʾ ʩʪʘʥʦʚʠʣʘ 

4106,51 ʛʨʥ., ʱʦ ʥʘ 262,71 ʛʨʥ. ʤʝʥʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʘ ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ 192,2 %, ʱʦ ʧʝʨʝʚʠʱʫʻ ʢʦʥʪʨʦʣʴ ʥʘ 

17,6%.  
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ɺʇʃʀɺ ɻʋʉʊʆʊʀ ʉʊʆʗʅʅʗ ʅɸ ʋʈʆɾɸʁ ɯ ʗʂɯʉʊʔ ʇʆʄɯɼʆʈɸ 

ɹɽɿʈʆɿʉɸɼʅʆɻʆ ɺ ʋʄʆɺɸʍ ʇɯɺɼʅʗ ʋʂʈɸɰʅʀ 

 

ʃʘʪʶʢ ɻʨʠʛʦʨʽʡ ɯʚʘʥʦʚʠʯ 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʂʨʠʚʝʥʢʦ ʗʨʦʩʣʘʚ ɺʘʣʝʥʪʠʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʷʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʪʨʝʙ, ʪʘʢ ʽ ʜʣʷ ʧʦʩʪʘʚʢʠ ʾʾ ʥʘ ʝʢʩʧʦʨʪ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʟʘʚʜʘʥʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʋ ʚʠʨʽʰʝʥʥʽ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʨʝʛʽʦʥʘʤ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʧʨʠʨʦʜʥʦïʢʣʽʤʘʪʠʯʥʠʤʠ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ. [2. 4]. 

ʉʧʨʠʷʪʣʠʚʽ ˇʨʫʥʪʦʚʦ-ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʪʝʨʤʽʯʥʽ ʨʝʩʫʨʩʠ ʆʜʝʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʩʧʽʰʥʦ ʚʠʨʦʱʫʚʘʪʠ ʪʝʧʣʦʣʶʙʥʽ ʦʚʦʯʽ, ʟʦʢʨʝʤʘ 

ʧʦʤʽʜʦʨʠ, ʪʦʤʫ ʪʫʪ ʟʦʩʝʨʝʜʞʝʥʽ ʟʥʘʯʥʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʥʘ ʷʢʠʭ 

ʦʪʨʠʤʫʶʪʴ ʧʨʦʜʫʢʮʽʻʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʘʣʦʚʠʭ ʟʙʦʨʽʚ ʧʣʦʜʽʚ 

ʧʦʤʽʜʦʨʘ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢ ʛʦʣʦʚʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. [2. 4]. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʤʽʜʦʨʘ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ 

ʨʦʩʣʠʥ ʟʘʚʞʜʠ ʘʢʪʫʘʣʴʥʽ. 

ʄʝʪʘ ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʥʘ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʦʤʽʜʦʨʘ ʩʦʨʪʫ ʈʽʦ ɻʨʘʧʦ ʧʨʠ ʟʨʦʰʝʥʥʽ ʚ ʫʤʦʚʘʭ ʇʽʚʜʥʷ 

ʋʢʨʘʾʥʠ. 

ɺ ʟʘʜʘʯʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʭʦʜʠʣʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʭʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥʘʤʠ ʧʦʤʽʜʦʨʘ ʦʩʥʦʚʥʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʽ 
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ʨʦʟʚʠʪʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʪʦʚʘʨʥʦʩʪʽ. ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ 

ʩʪʦʷʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʥʝʪʦʚʘʨʥʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʜʽʚ 

ʧʦʤʽʜʦʨʘ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʢʣʘʜʘʣʠʩʴ ʥʘ ʧʦʣʽ ɼʇ ɼɻ 

çɸʥʜʨʽʾʚʩʴʢʝè ʽʥʩʪʠʪʫʪʫ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅʋ. ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ 

ʩ. ɸʥʜʨʽʾʚʢʘ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ 4 ʚʘʨʽʘʥʪʠ: 

1. ɺʘʨʽʘʥʪ 1 ï 30 ʪʠʩ. ʰʪ/ʛʘ,  

2. ɺʘʨʽʘʥʪ 2 ï 40 ʪʠʩ. ʰʪ./ʛʘ; (ʢʦʥʪʨʦʣʴ) 

3. ɺʘʨʽʘʥʪ 3 ï 50 ʪʠʩ. ʰʪ./ʛʘ; 

4. ɺʘʨʽʘʥʪ 4 ï 60 ʪʠʩ. ʰʪ./ʛʘ;  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʜʘʥʦʤʫ ʟʘʚʜʘʥʥʶ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2020-2021 ʨʦʢʘʭ. ʉʽʷʣʠ 

ʩʪʨʽʯʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʩʭʝʤʦʶ 130+50 ʩʤ. ʌʦʨʤʫʚʘʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ 

ʧʦʤʽʜʦʨʘ ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫ ʫ ʬʘʟʫ 4-5 ʣʠʩʪʢʽʚ. 

ʇʨʠ ʛʫʩʪʦʪʽ 30 ʪʠʩ/ʛʘ ʨʦʩʣʠʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʚ ʨʷʜʢʫ ʯʝʨʝʟ 37 ʩʤ, ʧʨʠ 

ʛʫʩʪʦʪʽ 40 ʪʠʩ/ʛʘ ï ʯʝʨʝʟ 27,5 ʩʤ, ʧʨʠ ʛʫʩʪʦʪʽ 50 ʪʠʩ/ʛʘ ï ʯʝʨʝʟ 22,3 ʩʤ, ʧʨʠ 

ʛʫʩʪʦʪʽ 60 ʪʠʩ/ʛʘ ï ʯʝʨʝʟ 18,5 ʩʤ, 

ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ï ʯʦʪʠʨʠʢʨʘʪʥʘ. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 10 ʤ
2
, 

ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʝ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʩʪʫʧʥʽ ʦʙʣʽʢʠ, ʘʥʘʣʽʟʠ ʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ, ʪʦʚʘʨʥʦʛʦ ʚʨʦʞʘʶ, ʪʦʚʘʨʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʩʝʨʝʜʥʴʦʾ 

ʤʘʩʠ ʧʣʦʜʫ. [1. 3]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʬʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʚ ʥʝʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ 

ʦʢʨʝʤʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʩʣʠʥʘʤʠ ʧʦʤʽʜʦʨʘ. ʊʘʢ, ʦʜʠʥʠʯʥʽ ʽ ʤʘʩʦʚʽ ʩʭʦʜʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʦʜʥʦʯʘʩʥʦ ʧʨʠ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʫʩʪʦʪʘʭ ʩʪʦʷʥʥʷ. ʋ ʚʘʨʽʘʥʪʽ 

ʟ ʛʫʩʪʦʪʦʶ 30 ʪʠʩ./ʛʘ ʤʘʩʦʚʝ ʮʚʽʪʽʥʥʷ ʥʘʩʪʘʣʦ ʥʘ 2 ʜʦʙʠ ʨʘʥʽʰʝ ʢʦʥʪʨʦʣʶ, ʘ ʫ 

ʚʘʨʽʘʥʪʽʚ ʟ ʙʽʣʴʰʠʤʠ ʛʫʩʪʦʪʘʤʠ (50 ʪʘ 60 ʪʠʩ/ʛʘ) ʤʘʩʦʚʝ ʮʚʽʪʽʥʥʷ ʟʘʪʨʠʤʫʚʘʣʦʩʴ 

ʥʘ 1-3 ʜʥʽ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 
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ʅʘʡʨʘʥʽʰʝ ʧʦʙʫʨʽʥʥʷ ʧʣʦʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ 

30 ʪʠʩ/ʛʘ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʛʫʩʪʦʪʘʤʠ 50 ʪʘ 60 ʪʠʩ/ʛʘ ʚʦʥʦ ʟʘʪʨʠʤʫʚʘʣʦʩʴ ʥʘ 2-4 

ʜʦʙʠ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʊʘʢʠʡ ʞʝ ʧʦʨʷʜʦʢ ʥʘʩʪʘʥʥʷ ʬʘʟ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʨʠ ʜʘʪʽ 

ʧʝʨʰʦʛʦ ʪʘ ʦʩʪʘʥʥʴʦʛʦ ʟʙʦʨʫ ʧʣʦʜʽʚ. 

ʅʘʡʢʦʨʦʪʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 110 ʜʥʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 30 ʪʠʩ./ʛʘ ʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʡʦʛʦ 

ʪʨʠʚʘʣʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 2-5 ʜʥʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʝʷʢʘ ʨʽʟʥʠʮʷ ʚ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ ʧʣʦʜʦʥʦʰʝʥʥʷ ʩʦʨʪʫ 

ʈʽʦ ɻʨʘʧʦ ʧʨʠ ʨʽʟʥʠʭ ʛʫʩʪʦʪʘʭ ʩʪʦʷʥʥʷ. ʊʘʢ ʥʘʡʜʦʚʰʠʡ ʧʝʨʽʦʜ ʧʣʦʜʦʥʦʰʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 60 ʪʠʩ./ʛʘ ï ʥʘ 4 ʜʦʙʠ ʙʽʣʴʰʝ 

ʢʦʥʪʨʦʣʶ. ʅʘ 2 ʜʦʙʠ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ ʙʫʚ ʧʝʨʽʦʜ ʧʣʦʜʦʥʦʰʝʥʥʷ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʛʫʩʪʦʪʦʶ 50 ʪʠʩ./ʛʘ. 

ʅʘʡʢʦʨʦʪʰʠʡ ʧʝʨʽʦʜ ʧʣʦʜʦʥʦʰʝʥʥʷ - 22 ʜʦʙʠ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 30 ʪʠʩ./ʛʘ ï ʱʦ ʥʘ 2 ʜʦʙʠ ʤʝʥʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

ɺ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʬʘʟʠ 2ï3 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʣʽʥʽʡʥʠʡ ʨʽʩʪ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ ʧʦʩʽʚʥʠʭ ʪʦʤʘʪʽʚ ʙʫʚ ʧʦʚʽʣʴʥʠʤ. ʇʦʯʠʥʘʶʯʠ ʟ ʮʽʻʾ ʬʘʟʠ 

ʪʝʤʧʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʚʘʣʠʩʴ, ʚʠʩʦʪʘ ʾʭ ʟʨʦʩʪʘʣʘ ʜʫʞʝ ʰʚʠʜʢʦ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʫ ʚʠʩʦʪʫ ʪʨʠʚʘʚ ʜʦ ʬʘʟʠ ʮʚʽʪʽʥʥʷ, ʢʦʣʠ ʪʝʤʧʠ 

ʨʦʩʪʫ ʩʷʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʅʘʜʘʣʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʝʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ 

ʨʦʩʣʠʥ ʫ ʚʠʩʦʪʫ ʜʦ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ ʧʣʦʜʽʚ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʮʽʻʾ ʬʘʟʠ 

ʣʽʥʽʡʥʠʡ ʨʽʩʪ ʨʦʩʣʠʥ ʙʝʟʨʦʟʩʘʜʥʦʛʦ ʧʦʤʽʜʦʨʘ ʧʨʠʧʠʥʷʚʩʷ ʦʩʪʘʪʦʯʥʦ. 

ɺʽʜʯʫʪʥʽ ʟʤʽʥʠ ʧʦ ʧʨʠʨʦʩʪʫ ʣʠʩʪʦʚʦʛʦ ʘʧʘʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʬʘʟʫ 

ʮʚʽʪʽʥʥʷ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʥʘʡʤʝʥʰʦʶ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʷʚʠʣʘʩʷ ʫ 

ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 30 ʪʠʩ/ʛʘ ï 17,11 ʪʠʩ./ʤ
2
/ʛʘ, ʱʦ ʤʝʥʰʝ ʢʦʥʪʨʦʣʶ ʥʘ 

2,05 ʪʠʩ. ʤ
2
/ʛʘ, ʘ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʛʫʩʪʦʪʠ 60 ʪʠʩ/ʛʘ ï 22,40 ʪʠʩ. ʤ

2
/ʛʘ, ʱʦ ʙʽʣʴʰʝ 

ʢʦʥʪʨʦʣʶ ʥʘ 3,24 ʪʠʩ. ʤ
2
/ʛʘ. 

ʋ ʬʘʟʫ ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 60 ʪʠʩ/ʛʘ 

ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʥʘ 4,58 ʪʠʩ. 

ʤ
2
/ʛʘ.. ʋ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 50 ʪʠʩ/ʛʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʙʫʣʘ 

ʙʽʣʴʰʘ ʯʠʤ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 2,62 ʪʠʩ. ʤ
2
/ʛʘ. ʅʘʡʤʝʥʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚ 
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ʧʝʨʽʦʜ ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 

30 ʪʠʩ/ʛʘ 38,06 ʪʠʩ. ʤ
2
/ʛʘ, ʱʦ ʤʝʥʰʝ ʢʦʥʪʨʦʣʶ ʥʘ 3,96 ʪʠʩ. ʤ

2
/ʛʘ. 

ɺ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 60 ʪʠʩ/ʛʘ ʧʣʦʱʘ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ ʥʘ 3,28 ʪʠʩ. ʤ
2
/ʛʘ.. ʋ 

ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 50 ʪʠʩ/ʛʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʙʫʣʘ ʙʽʣʴʰʘ 

ʯʠʤ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 0,81 ʪʠʩ. ʤ
2
/ʛʘ.. ʅʘʡʤʝʥʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚ ʧʝʨʽʦʜ 

ʜʦʟʨʽʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ 30 ʪʠʩ/ʛʘ - 

25,42 ʪʠʩ. ʤ
2
/ʛʘ, ʱʦ ʤʝʥʰʝ ʢʦʥʪʨʦʣʶ ʥʘ 3,11 ʪʠʩ. ʤ

2
/ʛʘ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʥʘ ʧʦʩʽʚʘʭ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 50 ʽ 60 ʪʠʩ/ʛʘ 

ʦʪʨʠʤʘʣʠ ʚʠʱʠʡ ʫʨʦʞʘʡ ʯʠʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ (40 ʪʠʩ/ʛʘ) ʪʘ ʧʨʠ ʛʫʩʪʦʪʽ 

ʩʪʦʷʥʥʷ 30 ʪʠʩ/ʛʘ. 

ɿʘʛʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʩʢʣʘʚ ʚʽʜ 39,7 ʜʦ 

44,4 ʪ/ʛʘ, ʱʦ ʥʘ 2,1ï2,8 ʪ/ʛʘ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʛʫʩʪʦʪʦʶ 60 ʪʘ 

50 ʪʠʩ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʧʨʠ ʛʫʩʪʦʪʽ 30 ʪʠʩ./ʛʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʚʨʦʞʘʶ ʥʘ 1,9 ʪ/ʛʘ. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 40 

ʪʠʩ/ʛʘ ʦʪʨʠʤʘʥʦ ʪʦʚʘʨʥʠʡ ʫʨʦʞʘʡ ï 37,7 ʪ/ʛʘ. ʇʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 30 ʪʠʩ./ʛʘ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʚʨʦʞʘʶ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʥʘ 1,5 ʪ/ʛʘ ʘʙʦ 

4,0 %. 

ʋ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 50 ʪʠʩ/ʛʘ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ï 40,3 ʪ/ʛʘ, ʱʦ ʥʘ 2,6 ʪ/ʛʘ ʘʙʦ 6,9 % ʙʽʣʴʰʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ (ʈʠʩ.1). 

ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʜʦ 60 ʪʠʩ/ʛʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʣʦ ʪʦʚʘʨʥʠʡ 

ʫʨʦʞʘʡ ʥʘ 1,5 ʪ/ʛʘ ʘʙʦ 3,9 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. 

ɿʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʥʽʞ ʧʦ ʚʨʦʞʘʶ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 

ʧʣʦʜʽʚ, ʪʘʢ ʧʨʠ ʛʫʩʪʦʪʽ ʩʪʦʷʥʥʷ 30 ʪʠʩ/ʛʘ ʩʝʨʝʜʥʷ ʤʘʩʘ ʧʣʦʜʫ, ʥʘʚʧʘʢʠ, 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 3,9 %, ʘ ʧʨʠ ʛʫʩʪʦʪʽ 50 ʪʘ 60 ʪʠʩ/ʛʘ ʙʫʣʘ ʤʝʥʰʘ ʯʠʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 3,7 ʪʘ 7,6 % 
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ʈʠʩ 1. ʋʨʦʞʘʡ ʪʘ ʤʘʩʘ ʧʣʦʜʽʚ ʧʦʤʽʜʦʨʘ ʩʦʨʪʫ ʈʽʦ ɻʨʘʧʦ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2020-2021 ʨʨ. 

 

ɺʠʩʥʦʚʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʚʽʜ 30 ʜʦ 60 ʪʠʩ/ʛʘ 

ʟʙʽʣʴʰʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʦʨʪʫ ʈʽʦ ɻʨʘʧʦ ʥʘ 2-5 ʽ ʧʝʨʽʦʜʫ 

ʧʣʦʜʦʥʦʰʝʥʥʷ 2-6 ʜʽʙ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʙʝʟʨʦʟʩʘʜʥʦʛʦ ʧʦʤʽʜʦʨʘ ʩʦʨʪʫ ʈʽʦ ɻʨʘʧʦ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 60 ʪʠʩ/ʛʘ ʚ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ 

ʧʣʦʜʽʚ 62,6ï78,3 ʩʤ. 

ʅʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʙʝʟʨʦʟʩʘʜʥʦʛʦ ʧʦʤʽʜʦʨʘ ʩʦʨʪʫ ʈʽʦ 

ɻʨʘʧʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 60 ʪʠʩ/ʛʘ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʢʦʥʪʨʦʣʴ ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ ʥʘ 15,5 ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ ʥʘ 10,8 ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʥʘ 

11,1 %. 

ʋ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ ʨʦʩʣʠʥ 50 ʪʠʩ/ʛʘ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʦʚʘʨʥʠʡ 

ʫʨʦʞʘʡ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʚʘ ʨʦʢʠ ï 40,3 ʪ/ʛʘ, ʱʦ ʥʘ 2,6 ʪ/ʛʘ ʘʙʦ 6,9 % ʙʽʣʴʰʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʅʘʡʙʽʣʴʰʘ ʪʦʚʘʨʥʽʩʪʴ ʧʣʦʜʽʚ 90,3-92,1 % ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʛʫʩʪʦʪʦʶ ʩʪʦʷʥʥʷ 30 ʪʠʩ/ʛʘ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʨʫʢʪʫʨʫ ʥʝʪʦʚʘʨʥʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʦʩʥʦʚʦʶ ʥʝʪʦʚʘʨʥʦʛʦ ʫʨʦʞʘʶ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ ʙʫʣʠ ʪʨʽʩʥʫʪʽ, ʜʨʽʙʥʽ ʽ ʫʨʘʞʝʥʽ 

ʰʢʽʜʥʠʢʘʤʠ ʧʣʦʜʠ. ʄʝʥʰʫ ʯʘʩʪʠʥʫ ʥʝʪʦʚʘʨʥʦʛʦ ʚʨʦʞʘʶ ʩʪʘʥʦʚʠʣʠ ʧʣʦʜʠ 
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ʚʨʘʞʝʥʽ ʭʚʦʨʦʙʘʤʠ ʋʨʘʞʝʥʥʷ ʚʽʨʫʩʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʚ 2020-21 ʨʦʢʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʟʘʛʘʣʴʥʠʭ ʮʫʢʨʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʫʩʪʦʪʦʶ 

ʩʪʦʷʥʥʷ 30 ʪʠʩ/ʛʘ ï 3,06ï2,97 % , ʘ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʠ ʛʫʩʪʦʪʽ 60 ʪʠʩ/ʛʘ 2,53ï

2,46 %. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʛʫʩʪʦʪʠ 50 ʪʠʩ./ʛʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʝʥʰʠʪʠ ʥʘ 2,3 ʛʨʥ./ʮ, ʯʠ ʥʘ 4,2 % ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʣʦʜʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʦʪʨʠʤʘʪʠ ʥʘ 1 ʛʘ ʜʦʜʘʪʢʦʚʦ 2100 ʛʨʥ., ʯʠ ʥʘ 12,2 % ʙʽʣʴʰʝ 

ʧʨʠʙʫʪʢʫ, ʥʽʞ ʧʨʠ ʛʫʩʪʦʪʽ 40 ʪʠʩ./ʛʘ. ʇʨʠ ʮʴʦʤʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʨʦʩʪʘʻ ʜʦ 91,6 % ʧʨʠ 83,6 % ʥʘ ʢʦʥʪʨʦʣʽ. 
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ʈɸʎɯʆʅɸʃʔʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʉʀʈʆɺʀʅʅʀʍ ʈɽʉʋʈʉɯɺ 

 

ʄʦʩʢʘʣʶʢ ɯʥʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʘʢʫʥ ʄʠʢʦʣʘ ʄʠʢʦʣʘʡʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʮʝ ʜʫʞʝ ʰʠʨʦʢʘ ʛʘʣʫʟʴ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʙʘʛʘʪʦ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʬʨʫʢʪʘʤʠ, ʦʚʦʯʘʤʠ, ʚʽʜʭʦʜʘʤʠ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ɿʘʛʘʣʴʥʘ ʧʝʨʝʨʦʙʢʘ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʘ 

ʪʘʢʦʞ ʧʨʦʜʫʢʮʽʶ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʧʦʚʥʝ ʪʘ ʷʢʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʣʠʰʢʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦʟʚʦʣʠʪʴ ʚʠʨʦʙʣʷʪʠ ʥʦʚʫ ʷʢʽʩʥʫ ʧʨʦʜʫʢʮʽʶ ʪʘ ʟʙʘʛʘʪʠʪʠ ʮʽʥʥʽʩʪʴ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ[1, 2].  

ɭ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ. ɸʣʝ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʚʦʥʠ ʤʘʶʪʴ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʅʘʧʨʠʢʣʘʜ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʣʫʯʝʥʥʷ 

ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ 1,5 ï 2 ʛʦʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʜʫʞʝ ʚʠʩʦʢʠʡ 

(ʥʠʟʴʢʠʡ) ʚʽʜʩʦʪʦʢ ʚʠʣʫʯʝʥʦʛʦ ʧʝʢʪʠʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ, ʷʢʠʡ ʩʢʣʘʜʘʚ 10,5 - 

16%). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ - ʩʪʚʦʨʝʥʥʷ ʙʝʟʚʽʜʭʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʠʨʦʚʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʤʠ ʟʤʽʥʶʻʤʦ ʢʠʩʣʦʪʥʠʡ ʛʽʜʨʦʣʽʟ ʥʘ 

ʣʫʞʥʠʡ, ʚ ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʽʥʶʶʪʴʩʷ, ʟʚʽʩʥʦ, ʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʝʢʪʠʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ. ʇʨʠ ʮʴʦʤʫ ʯʘʩ 

ʛʽʜʨʦʣʽʟʫ ʩʠʣʴʥʦ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʚʽʞʠʭ 

ʷʙʣʫʯʥʠʭ ʚʠʯʘʚʢʘʭ. ʊʘʢʦʞ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʴʢʦʤʝʪʦʢʩʠʣʴʦʚʘʥʠʡ 

ʧʝʢʪʠʥʦʚʠʡ ʝʢʩʪʨʘʢʪ, ʚʠʣʫʯʝʥʠʡ ʟ ʚʽʜʭʦʜʽʚ ʩʦʢʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɼʨʘʛʣʝʫʪʚʦʨʶʶʯʘ ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʧʝʢʪʠʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ, ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʩʣʷ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ - ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʢʪʠʥʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʧʽʩʣʷ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ. ʋ ʩʠʨʦʚʠʥʽ, ʷʙʣʫʯʥʠʭ ʚʠʯʘʚʢʘʭ, ʝʢʩʪʨʘʢʪʽ, 

ʥʘ ʙʘʛʘʪʴʦʭ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʘʣʠ: ʚʦʣʦʛʽʩʪʴ; ʤʘʩʦʚʫ ʜʦʣʶ 

ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʧʝʢʪʠʥʫ ʪʘ ʚʦʜʦ ʥʝʨʦʟʯʠʥʥʦʛʦ ʧʨʦʪʦʧʝʢʪʠʥʫ ʚʠʟʥʘʯʘʣʠ 

ʢʘʨʙʘʟʦʣʴʥʠʤ ʪʘ ʪʠʪʨʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʘʤʠ, ʚʦʜʥʝʚʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʟʥʘʯʘʣʠ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [3,4]; 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ (ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ) ʫʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦ ʚʽʜʭʦʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʧʨʝʩʫʚʘʥʥʽ ʷʙʣʫʢ ʥʘ ʩʽʢ ʦʪʨʠʤʫʻʪʴʩʷ, ʧʨʠʙʣʠʟʥʦ, 23 ï 38 % ʩʚʽʞʠʭ ʷʙʣʫʯʥʠʭ 

ʚʠʯʘʚʦʢ, ʅʘ ʟʘʚʦʜʽ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʨʦʙʣʷʪʴ ʧʶʨʝ ʽ ʩʦʢʠ ʟ ʤôʷʢʦʪʪʶ. ʇʨʠ 

ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ 10 ï 18 % ʚʠʪʝʨʦʢ. ʄʠ ʟʨʦʙʠʣʠ ʘʥʘʣʽʟ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʘʣʠʰʠʣʠʩʷ ʧʽʩʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʢʫ, ʧʶʨʝ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʢʘʟʘʚ, ʱʦ ʮʽ 

ʚʽʜʭʦʜʠ - ʜʫʞʝ ʙʘʛʘʪʠʡ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʧʨʦʜʫʢʪ. ɺʠʪʝʨʢʠ, ʚʠʯʘʚʢʠ ʤʽʩʪʠʣʠ 13 

ï 15% ʩʫʭʠʭ ʨʝʯʦʚʠʥ. 4 ï 5 % ʮʫʢʨʫ (ʟʘʛʘʣʴʥʠʭ); 1,5 ï 2,4 % ʧʝʢʪʠʥʦʚʠʭ 

ʨʝʯʦʚʠʥ; ʜʦʙʨʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʢʣʽʪʢʦʚʠʥʠ 5%. ɺʠʪʝʨʢʠ, ʚʠʯʘʚʢʠ ʤʘʣʠ 

ʢʠʩʣʝ ʩʝʨʝʜʦʚʠʱʝ. ɺʽʜʭʦʜʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʩʦʢʫ, ʧʶʨʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʚʪʦʨʦʩʦʨʪʥʦʛʦ ʧʶʨʝ, ʜʣʷ 

ʛʦʜʫʚʘʥʥʷ ʪʚʘʨʠʥ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʬʨʫʢʪʦʚʽ ʚʠʯʘʚʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 5 ï 30 %. ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʫʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʣʫʯʝʥʥʷ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʢʦʥʩʝʨʚʥʠʭ ʟʘʚʦʜʘʭ, ʱʦ ʟʙʽʣʴʰʠʪʴ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʩʦʢʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

ɺʠʣʫʯʝʥʥʷ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʪʝʨʦʢ, ʚʠʯʘʚʦʢ ʷʙʣʫʢ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʪʦʤʫ, ʱʦ ʫ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʪʦʧʝʢʪʠʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʨʦʟʯʠʥʥʝ 

ʩʪʘʥʦʚʠʱʝ. ɼʫʞʝ ʚʘʞʣʠʚʽ ʧʦʢʘʟʥʠʢʠ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʮʝ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 

ʪʘ ʩʪʫʧʽʥʴ ʝʪʝʨʠʬʽʢʘʮʽʾ.  
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ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʜʦʚʞʝʥʥʷ ʝʢʩʪʨʘʢʮʽʾ ʩʠʣʴʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʷʢʽʩʪʴ ʧʝʢʪʠʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ. ʆʧʪʠʤʘʣʴʥʠʡ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʣʫʯʝʥʥʷ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʽʚ, 

ʩʢʣʘʚ 30 ʭʚʠʣʠʥ ʧʨʠ ʨʅ 9.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʛʦ ʧʝʢʪʠʥʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʞʝʣʝ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʚ ʥʦʨʤʽ. ʊʘʢʦʞ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦʾ ʜʨʘʛʣʝʧʦʜʽʙʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʠ 

ʥʦʨʤʘʤ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʪʨʠʤʘʥʠʡ ʧʝʢʪʠʥʦʚʠʡ 

ʝʢʩʪʨʘʢʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʞʝʣʝ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʜʨʘʛʣʝʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʤʝʪʦʢʩʠʣʴʦʚʘʥʦʛʦ ʧʝʢʪʠʥʫ. 

ɺʠʨʦʙʣʝʥʝ ʞʝʣʝ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ - ʟʘʙʘʨʚʣʝʥʥʶ, ʟʘʧʘʭʫ ʪʘ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʨʘʟʢʘ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʨʦʙʣʝʥʝ ʥʘʤʠ ʞʝʣʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʢʪʠʥʦʚʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʤʽʩʪʠʪʴ 70% ʩʫʭʠʭ ʨʝʯʦʚʠʥ, 65% ʮʫʢʨʫ, 1% ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʨʘʛʣʝʧʦʜʽʙʥʦʶ ʟʜʘʪʥʽʩʪʶ 180Áʊ-ɹ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʩʪʘʥʜʘʨʪʫ [5,6].  

ɺʠʩʥʦʚʢʠ. ʇʝʢʪʠʥʦʚʠʡ ʝʢʩʪʨʘʢʪ, ʦʪʨʠʤʘʥʠʡ ʣʫʞʥʠʤ ʛʽʜʨʦʣʽʟʦʤ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʧʨʠʻʤʮʷʤ ʚʠʣʫʯʘʪʠ ʧʝʢʪʠʥʦʚʽ ʨʝʯʦʚʠʥʠ, ʦʪʨʠʤʫʚʘʪʠ 

ʜʨʘʛʣʝʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʆʪʨʠʤʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʷʚʣʷʻʪʴʩʷ ʝʢʦʥʦʤʥʦʶ, ʘ ʦʪʨʠʤʘʥʘ ʧʨʦʜʫʢʮʽʷ ʷʢʽʩʥʘ ʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ.  
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ʉʊɺʆʈɽʅʅʗ ʂʆʃɽʂʎɯʁʅʆɻʆ ʈʆɿʉɸɼʅʀʂɸ ɹʋɿʂʋ ɿɺʀʏɸʁʅʆɻʆ 

ʅɸ ʇʈʀʃʋʎʔʂɯʁ ɼʆʉʃɯɼʅɯʁ ʉʊɸʅʎɯɰ ɯʉ ʅɸɸʅ 

 

ʆʣʝʥʽʯ ʆʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʇʨʠʣʫʮʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ɯʉ ʅɸɸʅ 

ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʐʪʫʯʥʽ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʢʨʠʚʫ. ɺʦʥʠ ʻ ʥʝ ʪʽʣʴʢʠ ʮʽʥʥʠʤʠ 

ʥʘʫʢʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ 

ʚʠʜʽʚ ʜʝʥʜʨʦʬʣʦʨʠ ʘʣʝ ʽ ʚʽʜʽʛʨʘʶʪʴ ʝʩʪʝʪʠʯʥʫ ʨʦʣʴ ʦʩʦʙʣʠʚʦ ʚ ʦʟʝʣʝʥʝʥʽ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʜʘʶʪʴ ʥʘʤ ʝʩʪʝʪʠʯʥʫ ʥʘʩʦʣʦʜʫ, ʩʚʽʞʝ 

ʧʦʚʽʪʨʷ, ʪʽʥʴ. ʂʨʽʤ ʪʦʛʦ ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʧʦʣʽʧʰʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʽ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ: ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʟʘʪʨʠʤʫʶʪʴ 

ʧʠʣ ʽ ʘʝʨʦʟʦʣʽ, ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʤʫ ʽ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ ʚ 

ʧʦʚʽʪʨʽ. ʊʦʤʫ ʩʪʦʾʪʴ ʧʦʪʨʝʙʘ ʜʦ ʧʽʜʙʦʨʫ ʘʩʦʨʪʠʤʝʥʪʫ ʜʝʨʝʚʥʠʭ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʨʦʩʣʠʥ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʚʠʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʷʢʦʩʪʷʤʠ, ʚʽʜʟʥʘʯʘʪʠʩʷ 

ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ 

ʪʘʢʦʞ ʩʧʨʘʚʣʷʪʠ ʦʟʜʦʨʦʚʣʶʶʯʫ ʜʽʶ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɹʫʟʦʢ (Syringa vulgaris) ʻ ʦʜʥʠʤ ʽʟ ʚʽʜʦʤʠʭ ʪʘ ʧʦʧʫʣʷʨʥʠʭ ʯʘʛʘʨʥʠʢʽʚ, 

ʙʘʪʴʢʽʚʱʠʥʦʶ ʷʢʦʛʦ ʚʚʘʞʘʶʪʴʩʷ ʩʭʠʣʠ ʛʽʨ ɹʘʣʢʘʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʈʽʜ ʙʫʟʦʢ 

(Syringa) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʜʠʥʠ ʤʘʩʣʠʥʦʚʠʭ (Oleaccae Lindl) ʽ ʤʘʻ 28 ʚʠʜʽʚ, 

ʧʦʰʠʨʝʥʠʭ ʚ ʇʽʚʜʝʥʥʽʡ ɭʚʨʦʧʽ ʽ ʚ ʉʭʽʜʥʽʡ ɸʟʽʾ. ɹʫʟʦʢ ʟʚʠʯʘʡʥʠʡ ʣʠʩʪʦʧʘʜʥʘ 

ʨʦʩʣʠʥʘ, ʷʢʘ ʤʘʻ ʤʘʪʦʚʝ, ʩʝʨʮʝʧʦʜʽʙʥʝ ʣʠʩʪʷ, ʨʦʟʪʘʰʦʚʘʥʝ ʩʫʧʨʦʪʠʚʥʦ. ʎʚʽʪʝ ʮʷ 

ʨʦʩʣʠʥʘ ʙʽʣʠʤʠ ʘʙʦ ʨʦʞʝʚʠʤʠ ʢʚʽʪʦʯʢʘʤʠ, ʟʽʙʨʘʥʠʤʠ ʚ ʥʝʚʝʣʠʢʽ, ʛʫʩʪʽ, 

ʧʽʨʘʤʽʜʘʣʴʥʽ ʢʽʣʴʯʘʩʪʽ ʩʫʮʚʽʪʪʷ. ʂʚʽʪʢʠ ʜʫʞʝ ʟʘʧʘʰʥʽ. ɿʘʮʚʽʪʘʻ ʨʦʩʣʠʥʘ ʚ ʪʨʘʚʥʽ. 

ʇʣʦʜʠ ʜʦʟʨʽʚʘʶʪʴ ʚ ʞʦʚʪʥʽ. ɹʫʟʦʢ ʟʚʠʯʘʡʥʠʡ ʤʘʻ ʚʠʩʦʢʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪ ɹ ʽ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪɹ. ʅʠʥʽ ʩʚʽʪʦʚʘ ʢʦʣʝʢʮʽʷ ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 1300 ʩʦʨʪʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʙʫʟʦʢ ʚ 

ʤʘʩʦʚʦʤʫ ʦʟʝʣʝʥʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʣʦ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ ʷʢ 
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ʫʟʣʽʩʢʦʚʽ ʢʫʱʽ ʚ ʤʽʩʴʢʠʭ ʧʘʨʢʘʭ ʪʘ ʩʢʚʝʨʘʭ ʟ ʧʦʦʜʠʥʦʢʠʤ ʩʦʨʪʦʚʠʤ 

ʘʩʦʨʪʠʤʝʥʪʦʤ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʦʚʦʛʦ ʙʫʟʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ 

ʩʝʣʝʢʮʽʾ ʚ ʟʝʣʝʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʦʚôʷʟʘʥʝ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʚʠʚʯʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʜʝʢʦʨʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʧʨʠ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʽʢʦʚʠʭ ʟʤʽʥ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ. ʨʦʟʧʦʯʘʪʦ 

ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʡʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ 

ʩʦʨʪʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʙʘʟʽ ʇʨʠʣʫʮʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ 

ɯʉ ʅɸɸʅ ʨʦʟʧʦʯʘʪʦ ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʡʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʠʜʽʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʦʨʪʠ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʃʽʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ./Aim. ʄʝʪʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ 

ʢʦʣʝʢʮʽʾ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ʜʣʷ ʽʥʪʨʦʜʫʢʮʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʦʨʪʽʚ, ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ./Materials and methods. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʾ ʻ ʧʨʠʚʠʪʽ ʩʘʜʞʘʥʮʽ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʽ ʇʨʠʣʫʮʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʉ ʅɸɸʅ ʧʦ ʟʘʛʘʣʴʥʦ 

ʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʠʢʘʭ ɹʠʣʦʚʘ, ɸʪʨʦʱʝʥʢʘ ʽ ʇʉʇ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ./Results and discussion. ʅʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʙʫʟʦʢ ʤʘʣʦ ʧʦʰʠʨʝʥʠʡ ʚ ʦʟʝʣʝʥʝʥʥʽ 

ʧʘʨʢʽʚ ʪʘ ʩʢʚʝʨʽʚ ʤʽʩʪ ʽ ʩʝʣʠʱ, ʘ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʫ ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ, 

ʜʝ ʨʦʩʣʠʥʠ ʚʠʨʦʱʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʙʽʣʷ ʧʦʜʚʽʨôʷ. ʗʢ ʧʨʘʚʠʣʦ ʚʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʩʪʠʤʠ ʬʦʨʤʘʤʠ ʪʘ ʨʦʩʪʫʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʜʦʛʣʷʜʽ ʘʙʦ 

ʚʟʘʛʘʣʽ ʙʝʟ ʥʴʦʛʦ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʨʷʩʥʦ ʢʚʽʪʫʶʪʴ ʪʘ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʎʝ ʛʦʚʦʨʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʜʘʥʘ ʢʫʣʴʪʫʨʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʽʩʮʝʚʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʧʦʪʨʝʙʫʻ ʣʠʰʝ ʩʦʨʪʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚ 2016 ʨʦʮʽ ʨʦʟʧʦʯʘʪʦ ʩʪʚʦʨʝʥʥʷ 

ʢʦʣʝʢʮʽʡʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʇʨʠʣʫʮʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ɯʉ 

ʅɸɸʅ. ʇʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮʽʾ ʚ ʧʝʨʰʠʡ ʨʽʢ ʧʨʦʭʦʜʠʣʦ ʚ ʜʚʘ ʝʪʘʧʠ: ʥʘʚʝʩʥʽ 

ʚʠʩʘʜʞʝʥʦ 15 ʩʦʨʪʽʚ ʪʘ ʚʦʩʝʥʠ 5 ʩʦʨʪʽʚ. ʇʨʦʪʷʛʦʤ 2017 ï 2021 ʨʦʢʽʚ ʧʦʧʦʚʥʝʥʦ 
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15 ʥʦʚʠʤʠ ʩʦʨʪʘʤʠ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʦʜʥʦʨʷʜʢʦʚʘ 2 ʭ 1,5ʤ. ʈʦʩʣʠʥʠ ʦʪʨʠʤʫʚʘʣʠ 

ʟ ʧʨʠʚʘʪʥʠʭ ʢʦʣʝʢʮʽʡ ʱʝʧʣʝʥʠʤʠ ʥʘ ʩʽʷʥʮʽ ʙʫʟʢʫ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʦʣʝʢʮʽʾ 

ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʜʝʢʦʨʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʩʦʨʪʽʚ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ʫ 

ʨʽʟʥʦʧʣʘʥʦʚʦʩʪʽ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ ʪʘ ʤʘʭʨʦʚʦʩʪʽ ʢʚʽʪʦʢ. ʊʘʢ, ʚ ʢʦʣʝʢʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʨʪʠ ʚʽʜ ʙʽʣʦʛʦ ʜʦ ʪʝʤʥʦ-ʨʦʞʝʚʦʛʦ, ʪʝʤʥʦ-ʯʝʨʚʦʥʦʛʦ, ʣʽʣʦʚʦ-

ʧʫʨʧʫʨʦʚʦʛʦ ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʦʛʦ, ʞʦʚʪʫʚʘʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʚʽʜ ʧʨʦʩʪʠʭ ʜʦ 

ʤʘʭʨʦʚʠʭ. ʃʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʚʽʜ ʟʝʣʝʥʦʛʦ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ ʟ 

ʞʦʚʪʠʤʠ ʧʣʷʤʠ ʡ ʪʘʢʠʤʠ ʞ ʩʤʫʛʘʤʠ. ʉʦʨʪʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ʉʦʨʪʠ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ 

ˉ ʈʽʢ 

ʽʥʪʨʦʜʫʢʮʽʾ 

ʅʘʟʚʘ ʩʦʨʪʫ ɸʚʪʦʨʠ ʩʦʨʪʫ ɼʝʢʦʨʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʚʽʪʦʢ 

ʢʦʣʽʨ ʬʦʨʤʘ 

1 2 3 4 5 6 

1 2016 ɯʥʜʽʷ  ʃ. ʂʦʣʻʩʥʽʢʦʚ,1955 ʽʥʪʝʥʩʠʚʥʦ-ʣʽʣʦʚʠʡ ʟ ʯʝʨʚʦʥʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʥʝʤʘʭʨʦʚʘ 

2 2016 ʄʘʜʘʤ ɸʥʪʫʘʥ 

ɹʶʭʥʝʨ  

Lemoine,1909 ʪʝʤʥʦ-ʧʫʨʧʫʨʦʚʦ-ʢʦʨʠʯʥʝʚʠʡ ʤʘʭʨʦʚʘ 

3 2016 ʊʘʨʘʩ ɹʫʣʴʙʘ  ʈʫʙʮʦʚ, ɾʦʛʦʣʻʚʘ, 

ʃʷʧʫʥʦʚʘ, 1956 

ʪʝʤʥʦ-ʣʽʣʦʚʠʡ ʟ ʩʠʥʶʚʘʪʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʤʘʭʨʦʚʘ 

4 2016 ʂʨʘʩʫʥʷ ʄʦʩʢʚʠ ʃ. ʂʦʣʻʩʥʽʢʦʚ,1955 ʥʽʞʥʦ-ʨʦʞʝʚʫʚʘʪʦ-ʙʽʣʠʡ ʟ 

ʧʝʨʣʘʤʫʪʨʦʚʠʤ ʚʽʜʪʽʥʢʦʤ 

ʤʘʭʨʦʚʘ 

5 2016 ʇʨʝʟʠʜʝʥʪ ɻʨʝʚʽ  Lemoine.1886 ʣʽʣʦʚʦ-ʙʫʟʢʦʚʠʡ ʥʘʧʽʚʤʘʭʨʦʚʘ 

6 2016 ʃʝʩʷ ʋʢʨʘʾʥʢʘ  ɺ. ɻʦʨʙ, 1996 ʩʥʽʞʥʦ-ʙʽʣʠʡ ʤʘʭʨʦʚʘ 

7 2016 ɺʦʛʥʽ ɼʦʥʙʘʩʫ  ʈʫʙʮʦʚ, ɾʦʛʦʣʻʚʘ, 

ʃʷʧʫʥʦʚʘ, 1956 

ʯʝʨʚʦʥʫʚʘʪʦ-ʣʽʣʦʚʠʡ ʤʘʭʨʦʚʘ 

8 2016 ʄʘʫʨʽʩ ʜʝ 

ɺʽʣʴʤʦʨʽʥ 

1900 ʨʦʢʫ ʙʣʘʢʠʪʥʦ-ʙʫʟʢʦʚʠʡ ʤʘʭʨʦʚʘ 

9 2016 ʃʶʜʚʽʛ ʐʧʝʪ Spath. 1883 ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʦ-ʯʝʨʚʦʥʠʡ ʥʝʤʘʭʨʦʚʘ 

10 2016 ʇʨʠʤʨʦʫʟ  G. maarse.1949 ʟʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʠʡ ʥʝʤʘʭʨʦʚʘ 

11 2016 ʇʘʤ'ʷʪʴ ʧʨʦ 

ɺʘʚʽʣʦʚʘ  

ʅ.ɺʝʭʦʚʘ, 1952 ʙʣʽʜʦ-ʬʽʦʣʝʪʦʚʦ-ʨʦʞʝʚʠʡ ʤʘʭʨʦʚʘ 

12 2016 ʄʽʰʝʣʴ ɹʶʭʥʝʨ Lemoine.1885 ʣʽʣʦʚʦ-ʬʽʦʣʝʪʦʚʠʡ ʤʘʭʨʦʚʘ 

13 2016 ʉʝʥʩʘʮʽʷ  D. E. Maarse.1938 ʧʫʨʧʫʨʦʚʦ-ʯʝʨʚʦʥʠʡ ʟʽ 

ʩʨʽʙʣʷʩʪʦ-ʙʽʣʦʶ ʢʘʡʤʦʶ ʧʦ 

ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʧʝʣʶʩʪʢʠ 

ʥʝʤʘʭʨʦʚʘ 

14 2016 ʆʣʽʤʧʽʘʜʘ 

ʂʦʣʝʩʥʽʢʦʚʘ  

ʃ. ʂʦʣʻʩʥʽʢʦʚ ʬʽʦʣʝʪʦʚʦ-ʧʫʨʧʫʨʦʚʠʡ ʤʘʭʨʦʚʘ 

15 2016 ɽʤʽʣʴ ʃʝʤʫʘʥ  Lemoine.1889 ʯʝʨʚʦʥʫʚʘʪʦ-ʣʽʣʦʚʠʡ ʤʘʭʨʦʚʘ 

16 2016 ʇʘʤ'ʷʪʴ ʧʨʦ 

ʂʦʣʝʩʥʽʢʦʚʘ  

ʃ. ʂʦʣʻʩʥʽʢʦʚ,1974 ʙʽʣʠʡ ʤʘʭʨʦʚʘ 

17 2016 ʂʘʪʝʨʠʥʘ 

ʍʘʚʝʤʝʡʻʨ 

Lemoine.1889 ʢʦʙʘʣʴʪʦ-ʙʫʟʢʦʚʠʡ ʟ ʨʦʞʝʚʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʤʘʭʨʦʚʘ 

18 2016 ʄʨʽʷ  ʃ. ʂʦʣʻʩʥʽʢʦʚ,1941 ʣʽʣʦʚʦ-ʬʽʦʣʝʪʦʚʠʡ ʥʝʤʘʭʨʦʚʘ 

19 2016 ʐʘʨʣʴ ɾʦʣʽ Lemoine.1896 ʬʽʦʣʝʪʦʚʠʡ ʟ ʧʫʨʧʫʨʥʦ-

ʯʝʨʚʦʥʠʤ ʚʽʜʪʽʥʢʦʤ 

ʤʘʭʨʦʚʘ 

20 2016 ʃʝʦʥ ɻʘʤʙʝʪʪʘ Lemoine.1907 ʯʝʨʚʦʥʫʚʘʪʦ-ʙʫʟʢʦʚʠʡ ʟ ʛʦʣʫʙʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʤʘʭʨʦʚʘ 

21 2017 ʃʽʣʘ ɺʘʥʜʝʨ Bunnik.2005 ʣʽʣʦʚʠʡ ʟ ʙʽʣʠʤ ʢʨʘʻʤ ʥʝʤʘʭʨʦʚʘ 

22 2017 ʂʨʘʤʘʨʘ 1  ʨʦʞʝʚʦ-ʣʽʣʦʚʠʡ ʤʘʭʨʦʚʘ 



78 

23 2017 ɹʦʛʜʘʥ 

ʍʤʝʣʴʥʠʮʴʢʠʡ  

ʈʫʙʮʦʚ, ɾʦʛʦʣʻʚʘ, 

ʃʷʧʫʥʦʚʘ, 1954 

ʨʦʞʝʚʠʡ ʤʘʭʨʦʚʘ 

24 2018 ʇʨʝʟʠʜʝʥʪ ʃʫʙʝ Lemoine.1901 ʷʩʥʦ-ʧʫʨʧʫʨʦʚʦ-ʣʽʣʦʚʠʡ ʤʘʭʨʦʚʘ 

25 2018 ʈʝʤʶʶʨ  Lemoine.1904 ʧʫʨʧʫʨʦʚʦ-ʪʝʤʥʦ-ʣʽʣʦʚʠʡ ʟ 

ʩʠʥʽʤ ʚʽʜʪʽʥʢʦʤ 

ʥʝʤʘʭʨʦʚʘ 

26 2018 ʉʫʚʝʥʽʨ ɸʣʽʩʠ 

ʍʘʨʜʽʥʛ 

Lemoine.1932 ʙʽʣʠʡ ʤʘʭʨʦʚʘ 

27 2018 ʇʘʚʣʽʥʢʘ  ʉʤʦʣʴʩʢʠʡ, 

ɹʠʙʠʢʦʚʘ. 1964 

ʣʽʣʦʚʦ-ʧʫʨʧʫʨʦʚʠʡ ʤʘʭʨʦʚʘ 

28 2018 ʇʦʣʽʥʘ ʆʩʠʧʝʥʢʦ ʂʦʣʝʩʥʠʢʦʚ. 1941 ʙʽʣʠʡ, ʟʥʠʟʫ ʟ ʥʽʞʥʦ ʣʽʣʦʚʦ-

ʨʦʞʝʚʠʤ ʥʘʣʴʦʪʦʤ 

ʤʘʭʨʦʚʘ 

29 2019 ʂʨʘʤʘʨʘ ɺʉ  ʣʽʣʦʚʦ-ʧʫʨʧʫʨʦʚʠʡ ʤʘʭʨʦʚʘ 

30 2019 ʂʘʨʣ ʍ  Audibert, pre 1830 ʣʽʣʦʚʦ-ʧʫʨʧʫʨʦʚʠʡ ʥʝʤʘʭʨʦʚʘ 

31 2019 ʄʘʜʘʤ ʃʝʤʫʘʥ Lemoine.1890 ʙʽʣʠʡ ʤʘʭʨʦʚʘ 

32 2019 ʄʘʜʘʤ ʂʘʟʝʤʽʨ 

ʇôʻʨʝ 

Lemoine.1894 ʢʨʝʤʫʚʘʪʦ-ʙʽʣʠʡ ʤʘʭʨʦʚʘ 

33 2021 ɸʫʢʫʙʘʝʬʦʣʽʷ Chenault, 1919 ʣʽʣʦʚʦ-ʛʦʣʫʙʠʡ ʧʨʦʩʪʘ 

34 2021 ʇʦʣʪʘʚʘ ʈʫʙʮʦʚ, ɾʦʛʦʣʻʚʘ, 

1956 

ʪʝʤʥʦ-ʨʦʞʝʚʠʡ ʟ ʣʽʣʦʚʠʤ 

ʚʽʜʪʽʥʢʦʤ 

ʥʝʤʘʭʨʦʚʘ 

35 2021 ʌʘʥʪʘʟʽʷ Clarke,1950 ʨʦʞʝʚʦ-ʣʽʣʦʚʠʡ ʜʦ ʙʽʣʦ 

ʨʦʞʝʚʦʛʦ 

ʤʘʭʨʦʚʘ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʢʦʣʝʢʮʽʷ ʥʘʨʘʭʦʚʫʻ 35 ʩʦʨʪʽʚ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ. 

ɺʠʩʥʦʚʢʠ./Conclusions. 

1. ʅʘ ʇʨʠʣʫʮʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ɯʉ ʅɸɸʅ ʩʪʚʦʨʝʥʦ ʢʦʣʝʢʮʽʶ ʙʫʟʢʫ 

ʟʚʠʯʘʡʥʦʛʦ, ʷʢʘ ʥʘʣʽʯʫʻ 35 ʩʦʨʪʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʩʝʣʝʢʮʽʾ. 

2. ʂʦʣʝʢʮʽʷ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟ 

ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʚʠʚʯʝʥʥʷ ʩʦʨʪʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

3. ʅʘʷʚʥʠʡ ʩʦʨʪʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʧʨʠʷʪʠʤʝ ʨʦʟʰʠʨʝʥʥʶ ʢʫʣʴʪʫʨʠ ʚ 

ʦʟʝʣʝʥʝʥʥʽ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. 
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ɺʄɯʉʊ ʄɸʂʈʆɽʃɽʄɽʅʊɯɺ ɺ ɻʆʃʆɺʆʏʂɸʍ ʂɸʇʋʉʊʀ 

ɹʈʖʉʉɽʃʔʉʔʂʆɰ 

 

ʉʠʜʦʨʦʚʘ ɯʨʠʥʘ ʄʘʨʢʽʚʥʘ, 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʂʫʤʘʥʩʴʢʘ ʖʣʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ. ʩ.-ʥ. ʥ., ʜʦʮʝʥʪ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɹʽʣʘ ʎʝʨʢʚʘ. ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʘʧʫʩʪʘ ʙʨʶʩʝʣʴʩʴʢʘ (ʣʘʪ. Brassica oleracea var. gemmifera) ï 

ʜʚʦʨʽʯʥʘ ʦʚʦʯʝʚʘ ʨʦʩʣʠʥʘ ʻ ʨʽʟʥʦʚʠʜʦʤ ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾ. ɺ ʧʝʨʰʠʡ ʨʽʢ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʪʦʚʩʪʦʤʫ ʩʪʝʙʣʽ, ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʷ ʬʦʨʤʫʻ ʛʦʣʦʚʦʯʢʠ, ʜʫʞʝ 

ʩʭʦʞʽ ʥʘ ʟʤʝʥʰʝʥʽ ʫ ʨʦʟʤʽʨʽ ʛʦʣʦʚʢʠ ʙʽʣʦʛʦʣʦʚʦʾ ʢʘʧʫʩʪʠ, ʜʽʘʤʝʪʨʦʤ ʚʽʜ 2 ʜʦ 5 

ʩʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 30 ʜʦ 

70 ʰʪʫʢ, ʟʘʛʘʣʴʥʦʶ ʤʘʩʦʶ 300-800 ʛ. ʋ ʜʠʢʦʤʫ ʚʠʛʣʷʜʽ ʙʨʶʩʩʝʣʴʩʴʢʘ ʢʘʧʫʩʪʘ 

ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ.  

ʇʨʦʜʫʢʪʦʚʽ ʦʨʛʘʥʠ ʢʘʧʫʩʪʠ ʙʨʶʩʝʣʴʩʴʢʦʾ ï ʛʦʣʦʚʦʯʢʠ ï ʙʘʛʘʪʽ ʥʘ ʘʟʦʪʠʩʪʽ 

ʨʝʯʦʚʠʥʠ, ʧʦʣʦʚʠʥʫ ʟ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʜʦʙʨʝ ʧʝʨʝʪʨʘʚʣʶʚʘʥʽ ʙʽʣʢʠ (2,4-6,9 %). 

ʇʦʨʽʚʥʷʥʦ ʟ ʢʘʧʫʩʪʦʶ ʙʽʣʦʛʦʣʦʚʦʶ ʚ ʥʽʡ ʤʽʩʪʠʪʴʩʷ ʚ 3-4 ʨʘʟʠ ʙʽʣʴʰʝ ʚʽʪʘʤʽʥʫ ʉ 

(62,7-207,7 ʤʛ/100 ʛ), ʙʽʣʴʰʝ ʚʽʪʘʤʽʥʽʚ ɺ1 ï 0,13, ɺ2 ï 0,15, ɺ6 ï 0,28, ʈʈ ï 0,7. ɿʘ 

ʢʽʣʴʢʽʩʪʶ ʨʠʙʦʬʣʘʚʽʥʫ ʮʷ ʢʘʧʫʩʪʘ ʥʘ ʨʽʚʥʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʂʘʧʫʩʪʘ ʙʨʶʩʩʝʣʴʩʴʢʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʧʫʨʠʥʽʚ ʽ ʮʽʥʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ï ʚʫʛʣʝʚʦʜʽʚ (3,5- 5,5 %), ʞʠʨʽʚ, ʢʣʽʪʢʦʚʠʥʠ (1,2-1,7 %), ʬʝʨʤʝʥʪʽʚ, ʢʘʨʦʪʠʥʫ 

(0,7-1,2 ʤʛ/100 ʛ). ʉʝʨʝʜ ʢʘʧʫʩʪ ʚʦʥʘ ʻ ʨʝʢʦʨʜʩʤʝʥʦʤ ʟ ʥʘʷʚʥʦʩʪʽ ʩʦʣʝʡ (ʤʛ/100 

ʛ): ʢʘʣʽʶ ï 500, ʤʘʛʥʽʶ ï 40, ʟʘʣʽʟʘ ï 1,3. ɿʘ ʚʤʽʩʪʦʤ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ (13,4-21,0%) 

ʚʦʥʘ ʧʝʨʝʚʝʨʰʫʻ ʢʘʧʫʩʪʫ ʙʽʣʦʢʘʯʘʥʥʫ ʫ 2 ʨʘʟʠ. ɹʘʛʘʪʘ ʪʘʢʦʞ ʽ ʥʘ ʬʦʩʬʦʨ (110 

ʤʛ/100 ʛ), ʷʢʠʡ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ ʜʠʪʷʯʦʤʫ ʭʘʨʯʫʚʘʥʥʽ. 

ɺʦʜʘ ʟʘʡʤʘʻ ʚ ʛʦʣʦʚʦʯʢʘʭ ʙʣʠʟʴʢʦ 83,62-85,60 %. ɿʘ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʮʽʥʥʽʩʪʶ ʢʘʧʫʩʪʘ ʙʨʶʩʩʝʣʴʩʴʢʘ ʚ 1,5 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʢʘʧʫʩʪʫ ʙʽʣʦʛʦʣʦʚʫ. ɼʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʧʨʠʜʘʪʥʽ ʣʠʰʝ ʛʦʣʦʚʦʯʢʠ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 
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ʚʘʛʠ ʚʩʽʻʾ ʨʦʩʣʠʥʠ ʣʠʰʝ 15-20 %.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʽʜʽʙʨʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʩʦʨʪʠ ʢʘʧʫʩʪʠ ʙʨʶʩʩʝʣʴʩʴʢʦʾ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʝʨʝʜʥʴʦʧʽʟʥʽ 

ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ ʢʘʧʫʩʪʠ ʙʨʶʩʩʝʣʴʩʴʢʦʾ ʨʽʟʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ.  

ɺʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʦʭʦʨʦʥʠ ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʽʚ ʽ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ: ʚʤʽʩʪ ʬʦʩʬʦʨʫ ï ʚʘʥʘʜʦ-

ʤʦʣʽʙʜʘʪʥʠʤ ʤʝʪʦʜʦʤ ʟ ʨʝʘʢʪʠʚʦʤ ʅʝʩʩʣʝʨʘ; ʚʤʽʩʪ ʢʘʣʽʶ ï ʥʘ ʧʦʣʫʤôʷʥʦʤʫ 

ʬʦʪʦʤʝʪʨʽ; ʚʤʽʩʪ ʘʟʦʪʫ ï ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʘʧʫʩʪʘ ʙʨʶʩʩʝʣʴʩʴʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʉʝʨʝʜ ʫʩʽʭ ʢʘʧʫʩʪʷʥʠʭ ʨʦʩʣʠʥ ʚʦʥʘ ʨʝʢʦʨʜʩʤʝʥ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʦʣʝʡ ʢʘʣʽʶ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʢʘʣʽʶ ʨʦʙʠʪʴ ʢʘʧʫʩʪʫ 

ʙʨʶʩʩʝʣʴʩʴʢʫ ʢʦʨʠʩʥʦʶ ʚ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʝʡ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʧʽʜʚʠʱʝʥʠʤ 

ʢʨʦʚôʷʥʠʤ ʪʠʩʢʦʤ. ʌʦʩʬʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʬʦʨʤʽ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʩʧʦʣʫʢ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʟʘ ʷʢʠʤʠ ʥʘʡʙʽʣʴʰ ʮʽʥʥʘ ʢʘʧʫʩʪʘ ʙʨʶʩʩʝʣʴʩʴʢʘ, ʫ ʛʦʣʦʚʦʯʢʘʭ 

ʟʥʘʯʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʪʘʙʣʠʮʷ1, 2). 

ʊʘʙʣʠʮʷ 1 

ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʛʦʣʦʚʦʯʢʘʭ ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʩʦʨʪʽʚ 

ʢʘʧʫʩʪʠ ʙʨʶʩʩʝʣʴʩʴʢʦʾ  

ʉʦʨʪ 
ɺʤʽʩʪ, ʤʛ/100ʛ 

N ʈ2ʆ5 ʂ20 

ɻʦʨʥʝʪ ï ʢʦʥʪʨʦʣʴ 32,0 89,5 255 

ɺʝʨʪʫʩ  27,0 73,3 250 

ʈʦʟʝʣʣʘ 29,3 72,5 247 

ɿʘʚʠʪʢʘ 29,8 63,3 245 

ʄʘʯʫʛʘ 34,1 89,3 266 

ʇʝʨʬʝʢʰʥ  31,5 81,5 250 
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ʋ ʛʨʫʧʽ ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʩʦʨʪʽʚ ʟʘ ʚʤʽʩʪʦʤ ʘʟʦʪʫ ʚʠʜʽʣʷʚʩʷ ʩʦʨʪ ʄʘʯʫʛʘ ï 

34,1 ʤʛ/100 ʛ, ʱʦ ʥʘ 2,1 ʤʛ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ (ʩʦʨʪ ɻʦʨʥʝʪ ï 32,0 ʤʛ/100 ʛ). 

ʋ ʨʝʰʪʠ ʩʦʨʪʽʚ ʮʽʻʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʘʟʦʪʫ ʚ ʛʦʣʦʚʦʯʢʘʭ ʢʦʣʠʚʘʚʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 27,0 ʤʛ/100ʛ (ʩʦʨʪ ɺʝʨʪʫʩ) ʜʦ 31,5 ʤʛ/100 ʛ (ʩʦʨʪ ʇʝʨʬʝʢʰʥ). 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʫ ʩʦʨʪʽʚ ɻʦʨʥʝʪ (ʢʦʥʪʨʦʣʴ) ʪʘ 

ʄʘʯʫʛʘ ï 89,5 ʪʘ 89,3 ʤʛ/100 ʛ ʚʽʜʧʦʚʽʜʥʦ, ʥʘʡʤʝʥʰʫ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ 

ʥʘʢʦʧʠʯʫʚʘʚ ʩʦʨʪ ɿʘʚʠʪʢʘ ï 63,3 ʤʛ/100 ʛ. 

ɿʘ ʚʤʽʩʪʦʤ ʢʘʣʽʶ ʚʠʜʽʣʠʚʩʷ ʩʦʨʪ ʄʘʯʫʛʘ ī 266 ʤʛ/100 ʛ, ʷʢʠʡ ʤʘʚ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʦʨʪʘʤʠ, ʫ ʷʢʠʭ 

ʚʤʽʩʪ ʢʘʣʽʶ ʙʫʚ ʥʘ ʨʽʚʥʽ 245-245 ʤʛ/100 ʛ. 

ʊʘʙʣʠʮʷ 2  

ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʛʦʣʦʚʦʯʢʘʭ ʧʽʟʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ 

ʢʘʧʫʩʪʠ ʙʨʶʩʩʝʣʴʩʴʢʦʾ 

ʉʦʨʪ 
ɺʤʽʩʪ, ʤʛ/100ʛ 

N ʈ2ʆ5 ʂ20 

ɻʝʨʢʫʣʝʩ 1342 ï 

ʢʦʥʪʨʦʣʴ 

35,1 88,7 260 

ɻʨʦʥʽʛʝʨ 28,3 85,5 235 

ʂʝʪʩʢʘʡʣ  32,3 88,2 238 

ʃʦʥʛ ʽʩʣʘʥʜ 32,0 65,7 220 

ʄʝʟʦ ʥʘʥʦ 30,0 70,3 240 
 

ʋ ʧʽʟʥʴʦʩʪʠʛʣʽʡ ʛʨʫʧʽ ʩʦʨʪʽʚ ʢʘʧʫʩʪʠ ʙʨʶʩʩʝʣʴʩʴʢʦʾ ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ 

ʘʟʦʪʫ ʚʠʟʥʘʯʝʥʦʫ ʩʦʨʪʫ ɻʝʨʢʫʣʝʩ 1342 ï 35,1 ʤʛ/100 ʛ. ʉʦʨʪʠ ɻʨʦʥʽʛʝʨ, 

ʂʝʪʩʢʘʡʣ, ʃʦʥʛ ʽʩʣʘʥʜ ʪʘ ʄʝʟʦ ʥʘʥʦ ʤʽʩʪʠʣʠ ʡʦʛʦ 28,3-32,3 ʤʛ/100 ʛ. 

ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʬʦʩʬʦʨʫ ʤʘʣʠ ʩʦʨʪʠ ɻʝʨʢʫʣʝʩ 1342 ʽ ʂʝʪʩʢʘʡʣ ī 88,7 ʽ 

88,2 ʤʛ/100 ʛ, ʥʘʡʤʝʥʰʝ ʡʦʛʦ ʥʘʢʦʧʠʯʫʚʘʣʠ ʩʦʨʪʠ ʃʦʥʛ ʽʩʣʘʥʜ ʪʘ ʄʝʟʦ ʥʘʥʦ ï 

65,7 ʪʘ 70,3 ʤʛ/100 ʛ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʩʦʨʪʫ ɻʨʦʥʽʛʝʨ ʢʽʣʴʢʽʩʪʴ ʬʦʩʬʦʨʫ 

ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ ʨʽʚʥʽ 85,5 ʤʛ/100 ʛ. 

ɿʘ ʚʤʽʩʪʦʤ ʢʘʣʽʶ ʚʠʜʽʣʠʚʩʷ ʩʦʨʪ ɻʝʨʢʫʣʝʩ 1342 ï 260 ʤʛ/100ʛ, ʥʘʡʤʝʥʰʫ 

ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʤʘʚ ʩʦʨʪ ʃʦʥʛ ʽʩʣʘʥʜ ï 220 ʤʛ/100ʛ. 

ɺʠʩʥʦʚʢʠ. ʋ ʛʨʫʧʽ ʩʝʨʝʜʥʴʦʧʽʟʥʽʭ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ 

ʢʘʣʽʶ ʤʽʩʪʠʪʴ ʩʦʨʪ ʄʘʯʫʛʘ ï ʚʽʜʧʦʚʽʜʥʦ 34,1; 89,1 ʪʘ 266 ʤʛ/100 ʛ, ʟʘ ʚʤʽʩʪʦʤ 
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ʬʦʩʬʦʨʫ ʚʠʨʽʟʥʷʻʪʴʩʷ ʪʘʢʦʞ ʩʦʨʪ ɻʦʨʥʝʪ ï 89,5 ʤʛ/100 ʛ. ʋ ʛʨʫʧʽ ʧʽʟʥʴʦʩʪʠʛʣʠʭ 

ʥʘʡʚʠʱʠʡ ʚʤʽʩʪ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʢʘʣʽʶ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʫ ɻʝʨʢʫʣʝʩ 1342 ī 

ʚʽʜʧʦʚʽʜʥʦ 35,1; 88,7 ʪʘ 260 ʤʛ/100 ʛ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʬʦʩʬʦʨʫ ʚʠʜʽʣʠʚʩʷ ʪʘʢʦʞ 

ʩʦʨʪ ʂʝʪʩʢʘʡʣ ī 88,2 ʤʛ/100 ʛ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʢʦʤʫ ʨʽʚʥʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʮʠʤʠ ʝʣʝʤʝʥʪʘʤʠ.  
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ʉʋʏɸʉʅɯ ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɽʇʃʀʏʅʆɻʆ 

ɻʆʉʇʆɼɸʈʉʊɺɸ 

 

ʉʪʦʷʥʝʮʴ ʅʘʪʘʣʽʷ ɺʘʣʝʨʽʾʚʥʘ 

ʜ.ʝ.ʥ., ʧʨʦʬʝʩʦʨ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʠʥʘ 

 

ɺʩʪʫʧ. ʋ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤʠ ʪʝʤʧʘʤʠ, 

ʢʦʤʝʨʮʽʡʥʽ ʚʠʨʦʙʥʠʢʠ ʚʠʤʘʛʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʩʚʦʾʭ 

ʪʝʧʣʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ, ʷʢ ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʤʘʛʘʻ 

ʚʠʨʦʙʥʠʢʘʤ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʧʦʢʽʡ. ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦ ʪʝʧʣʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ 

ʰʘʣʝʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʆʩʢʽʣʴʢʠ ʛʣʦʙʘʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʷʢ 

ʦʯʽʢʫʻʪʴʩʷ, ʪʽʣʴʢʠ ʟʨʦʩʪʘʪʠʤʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʩʭʦʞʝ, ʱʦ ʚʠʨʦʙʥʠʢʘʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʝ ʚʩʝ ʚʘʞʣʠʚʽʰʠʤ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʫ ʥʠʭ ʨʝʩʫʨʩʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʟʥʦʚʥʘ ʤʝʪʘ ʮʝ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʽʥʥʦʚʘʮʽʡʥʽ 

ʪʝʥʜʝʥʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʩʫʯʘʩʥʠʭ ʪʝʧʣʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʩʥʫʶʪʴ ʨʽʟʥʽ 

ʘʢʪʫʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʪʝʧʣʠʯʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʟʨʦʰʝʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʝʧʣʠʮʽ, ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʫ ʚ ʥʘʡʢʨʘʱʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʨʦʩʣʠʥ, ʩʠʩʪʝʤʘ ʚ ʮʽʣʦʤʫ, ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʴ ʚʩʝʨʝʜʠʥʽ 

ʪʝʧʣʠʮʽ ʪʘ ʙʦʨʦʪʴʙʘ ʟ ʰʢʽʜʥʠʢʘʤʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ 

ʤʝʪʦʜʠʢʠ; ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ. ɸʥʘʣʽʟʫʶʯʠ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʚʯʝʥʠʭ ʪʦ 

ʪʝʧʣʠʯʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʧʨʠʚʘʙʣʠʚʠʤ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ: ʚʦʥʦ ʥʘʙʘʛʘʪʦ 

ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʚʠʨʦʙʥʠʮʪʚʦ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ; ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʤʦʞʝ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʧʦ ʚʩʽʭ ʨʦʩʣʠʥʘʭ, ʘ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʦʞʥʘ 

ʨʝʛʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʢʫʣʴʪʫʨ; ʽ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʚʦʣʦʛʽʩʪʴ 

ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ. [1,2]. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʝʧʣʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʪʝʭʥʽʢʘ ʩʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʩʣʠʥ ʘʙʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʨʘʟʦʤ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ. ʍʦʯʘ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʚʽʥ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʘʮʽ ʪʘ ʨʝʩʫʨʩʽʚ. ʗʢ ʘʚʪʦʥʦʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʪʝʧʣʠʮʽ ʣʝʛʢʦ ʢʝʨʫʚʘʪʠ. ʂʦʤʝʨʮʽʡʥʽ ʚʠʨʦʙʥʠʢʠ ʟʘʨʘʟ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʨʘʮʽ. 

ʉʫʯʘʩʥʘ ʨʦʟʫʤʥʘ ʪʝʧʣʠʮʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʥʚʝʨʛʝʥʮʽʶ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʥʦʫ-ʭʘʫ, ʜʦʩʪʫʧʥʠʭ ʟ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʽ ʘʧʘʨʘʪʥʠʭ ʨʽʰʝʥʴ.  

1. ʂʦʥʪʨʦʣʝʨʠ ʪʝʧʣʠʮʴ. ɽʢʦʣʦʛʽʯʥʽ ʢʦʥʪʨʦʣʝʨʠ ʪʝʧʣʠʮʴ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʷʤʠ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʜʦʟʚʦʣʷʶʯʠ ʚʠʨʦʙʥʠʢʘʤ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʚʨʦʞʘʾ, ʟʥʠʞʫʶʯʠ ʚʠʪʨʘʪʠ. 

ʈʦʟʫʤʥʽ ʢʦʥʪʨʦʣʝʨʠ ʜʚʠʛʫʥʘ ʤʦʞʫʪʴ ʚʽʜʢʨʠʚʘʪʠ ʽ ʟʘʢʨʠʚʘʪʠ ʚʝʥʪʠʣʷʮʽʡʥʽ 

ʦʪʚʦʨʠ, ʚʤʠʢʘʪʠ ʘʙʦ ʚʠʤʠʢʘʪʠ ʩʚʽʪʣʦ, ʽ ʚʩʝ ʮʝ ʟ ʜʦʣʦʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʽʚ 

ʜʣʷ ʩʤʘʨʪʬʦʥʘ. ʂʦʥʪʨʦʣʝʨʠ ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʟ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʜʘʪʯʠʢʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ ʚʩʽʡ ʪʝʧʣʠʮʽ. ɿʘʥʫʨʠʤʦʩʷ ʚ ʜʘʪʯʠʢʠ. ɼʘʪʯʠʢʠ ʧʦ ʚʩʽʡ ʪʝʧʣʠʮʽ 

ʚʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ, CO2, ʩʚʽʪʣʦ, VPD, WC ʽ EC, ʱʦʙ ʢʦʥʪʨʦʣʝʨ 

ʢʽʤʥʘʪʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʛ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʫʤʦʚʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʜʝʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. ɺʠ ʚʠʪʨʘʯʘʪʠʤʝʪʝ 

ʤʝʥʰʝ ʥʘ ʧʨʘʮʶ ʪʘ ʟʘʦʱʘʜʞʫʻʪʝ ʛʦʜʠʥʠ, ʚʽʜʩʪʝʞʫʶʯʠ ʜʝʩʷʪʢʠ ʟʤʽʥʥʠʭ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʷʤʠ ʧʨʘʢʪʠʯʥʦ ʯʝʨʝʟ ʜʦʜʘʪʦʢ. ɼʘʪʯʠʢ ʧʝʨʝʜʘʻ 

ʜʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʧʦʩʽʚʫ ʚ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʢʝʨʫʻ ʜʚʠʛʫʥʘʤʠ, ʱʦʙ ʚʦʥʠ 

ʚʽʜʢʨʠʚʘʣʠʩʷ ʘʙʦ ʟʘʢʨʠʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʪʨʠʛʝʨʽʚ. ʊʝʧʝʨ ʜʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ, ʷʢ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙôʻʜʥʫʻ ʚʩʝ ʮʝ ʨʘʟʦʤ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ. ɸʚʪʦʤʘʪʠʟʫʶʯʠ ʧʨʦʮʝʩʠ, ʚʠʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʝ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʘʦʱʘʜʞʫʶʯʠ ʛʨʦʰʽ, ʟʤʝʥʰʫʶʯʠ ʩʧʦʞʠʚʘʥʥʷ 
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ʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ. ɸ ʱʝ ʢʨʘʱʝ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚʠʨʦʙʥʠʢʠ ʤʘʶʪʴ ʯʘʩ ʽ ʝʥʝʨʛʽʶ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʙʽʟʥʝʩʫ, ʩʧʽʚʧʨʘʮʽ ʯʠ ʽʥʰʠʭ 

ʽʥʪʝʨʝʩʽʚ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʥʘʜʘʻ ʥʘʜʽʡʥʝ ʨʽʰʝʥʥʷ ʽʟ ʩʝʥʩʦʨʥʠʤʠ ʪʨʠʛʝʨʘʤʠ 

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʮʠʢʣʫ.  

ɼʘʥʽ: ʢʦʥʪʨʦʣʝʨʠ ʪʝʧʣʠʮʴ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʘʥʽ ʟ ʯʘʩʦʤ, ʜʘʶʯʠ 

ʚʠʨʦʙʥʠʢʘʤ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢʽ ʢʦʤʙʽʥʘʮʽʾ ʟʨʦʰʝʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ 

ʪʘ ʚʦʣʦʛʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʘʛʘʪʦ 

ʚʨʦʞʘʾʚ, ʮʽ ʜʘʥʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʠʨʦʙʥʠʢʘʤ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ, 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʩʫʨʩʠ ʪʘ ʤʽʥʽʤʽʟʫʶʯʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

2. ʉʘʤʦʜʦʩʪʘʪʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʠ, ʙʽʣʴʰʽʩʪʴ ʪʝʧʣʠʮʴ ʤʦʞʫʪʴ ʩʪʘʪʠ ʩʘʤʦʜʦʩʪʘʪʥʽʤʠ, ʷʢʱʦ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʨʘʚʠʣʴʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʜʦʱʦʚʦʾ ʚʦʜʠ. ʉʠʩʪʝʤʠ ʤʠʪʪʻʚʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʦʣʠʚʫ ʤʦʞʫʪʴ ʧʦʪʽʤ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʚʦʜʫ, ʢʦʣʠ ʽ ʪʘʤ, ʜʝ ʮʝ 

ʥʘʡʙʽʣʴʰʝ ʧʦʪʨʽʙʥʦ. ʄʠ ʪʘʢʦʞ ʥʘʧʦʣʝʛʣʠʚʦ ʧʨʘʮʶʻʤʦ ʥʘʜ ʪʠʤ, ʱʦʙ ʚʦʜʘ ʥʝ 

ʚʪʨʘʯʘʣʘʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʙʠʨʘʶʯʠ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʜʝʥʩʘʪ ʪʘ 

ʨʝʮʠʨʢʫʣʶʶʯʠ ʚʦʜʫ ʟ ʟʨʦʰʫʚʘʥʠʭ ʨʦʩʣʠʥ. ʎʝ ʪʘʢʦʞ ʦʟʥʘʯʘʻ, ʱʦ ʤʠ ʤʦʞʝʤʦ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʜʦʙʨʠʚʘ, ʦʩʢʽʣʴʢʠ ʥʽʯʦʛʦ ʥʝ ʚʪʨʘʯʘʻʪʴʩʷ. 

3. ʆʧʪʠʤʽʟʦʚʘʥʽ ʨʽʚʥʽ ʦʩʚʽʪʣʝʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʩʚʽʪʣʦ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʢʽʤʥʘʪʥʠʭ ʫʤʦʚʘʭ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʢʦʤʝʨʮʽʡʥʠʭ 

ʪʝʧʣʠʮʴ ʧʦʢʣʘʜʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʈʦʟʛʣʷʜʘʶʯʠ ʦʩʚʽʪʣʝʥʥʷ ʚ ʢʫʣʴʪʫʨʽ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʣʴʰʝ, 

ʥʽʞ ʧʨʦʩʪʦ ʥʝʦʙʭʽʜʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ. ʈʽʟʥʽ ʩʧʝʢʪʨʠ ʦʩʚʽʪʣʝʥʥʷ ʤʦʞʫʪʴ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʨʦʩʪʘʥʥʽ ʨʦʩʣʠʥʠ, ʧʨʠʯʦʤʫ ʨʽʟʥʽ ʩʧʝʢʪʨʠ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʰʚʠʜʢʽʩʪʴ ʚʨʦʞʘʶ, ʫʢʦʨʽʥʝʥʥʷ ʨʦʩʣʠʥ ʽ 

ʥʘʚʽʪʴ ʩʤʘʢ. 

4. ʊʝʭʥʦʣʦʛʽʷ ʦʭʦʣʦʜʞʝʥʥʷ. ʍʦʯʘ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʣʴʰ 

ʝʢʦʥʦʤʥʦ ʚʠʨʦʙʥʠʢʘʤʠ ʪʝʧʣʠʮʴ, ʜʝʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʧʦʚʽʪʨʷ ʪʘ ʮʠʨʢʫʣʷʮʽʾ, 

ʩʪʚʦʨʶʶʯʠ ʽʜʝʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. ʗʢʱʦ 
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ʧʦʪʨʽʙʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʘʣʝʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ CO2, ʤʠ ʤʦʞʝʤʦ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʚʥʝ ʨʽʰʝʥʥʷ ʧʽʜ ʢʣʶʯ. 

5. ʉʪʨʘʪʝʛʽʯʥʝ ʟʘʪʽʥʝʥʥʷ. ʂʦʤʝʨʮʽʡʥʽ ʪʝʧʣʠʮʽ ʪʝʧʝʨ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ 

ʽʜʝʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʽʾ ʩʪʨʘʪʝʛʽʯʥʦ 

ʨʦʟʤʽʱʝʥʠʭ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʝʢʨʘʥʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʪʘ 

ʪʝʧʣʦʚʦʛʦ ʟʘʪʽʥʶʚʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʨʦʱʫʚʘʥʦʾ ʢʫʣʴʪʫʨʠ ʮʝ ʤʦʞʝ ʟʘʦʱʘʜʠʪʠ 

ʜʦ 60% ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʑʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʤʠ ʩʧʝʮʽʘʣʽʟʫʻʤʦʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʝʢʨʘʥʽʚ ʽ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʙʥʠʢʘʤ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʙʝʟ ʰʢʦʜʠ 

ʜʣʷ ʷʢʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʝʜʝʥʥʷ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʣʝʛʢʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʛʦʪʦʚʽ ʩʠʩʪʝʤʠ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʷʢʽʩʪʴ ʚʨʦʞʘʶ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʦʧʪʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʨʦʙʦʯʫ ʩʠʣʫ ʪʘ ʽʥʰʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʚʠʨʦʙʥʠʢʠ 

ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʙʽʣʴʰʝ ʟʘ ʤʝʥʰʠʭ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʩʪʚʦʨʶʚʘʪʠ ʽʜʝʘʣʴʥʽ ʪʘ ʪʦʯʥʽʰʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʠʙʫʪʦʢ. 
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ʉʊʈɸʊɽɻɯʗ ʆʈɻɸʅɯɿɸʎɯɰ ʇʈʀʈʆɼʆʆʍʆʈʆʅʅʀʍ ʊɽʈʀʊʆʈɯʁ 

 

ʋʜʦʚʝʥʢʦ ɯʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ. ʝʢʦʥ. ʥ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʽ ʢʘʜʘʩʪʨʫ 

ɹʦʨʦʚʠʢ ʇʝʪʨʦ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ. ʝʢʦʥ. ʥ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʽ ʢʘʜʘʩʪʨʫ 

ɻʫʨʘ ʆʣʝʛ ɹʦʛʜʘʥʦʚʠʯ 

ʩʪʫʜʝʥʪ IV ʢʫʨʩʫ ʬʘʢʫʣʴʪʝʪʫ ʣʽʩʦʚʦʛʦ ʽ 

ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʢʨʘʾʥʽ ʜʫʞʝ ʧʦʱʘʩʪʠʣʦ ʟ ʛʝʦʛʨʘʬʽʯʥʠʤ ʧʦʣʦʞʝʥʥʷʤ, 

ʩʧʨʠʷʪʣʠʚʠʡ ʢʣʽʤʘʪ, ʜʦʩʪʘʪʥʷ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʞʘʨʢʦʛʦ ʝʢʚʘʪʦʨʘ ʪʘ ʭʦʣʦʜʥʠʭ 

ʧʦʣʶʩʽʚ-ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʷʢʽ ʜʘʶʪʴ ʥʘʤ ʦʜʥʫ ʟ ʥʘʡʚʘʛʦʤʽʰʠʭ ʩʢʘʨʙʥʠʮʴ ʥʘʰʦʾ 

ʢʨʘʾʥʠ-ʣʽʩʠ. ʎʝ ʥʘʡʜʦʩʢʦʥʘʣʽʰʠʡ, ʟʜʘʪʥʠʡ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʷʢʠʡ ʜʘʻ ʧʦʥʘʜ 20 ʪʠʩʷʯ ʥʘʡʤʝʥʫʚʘʥʴ ʮʽʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʩʪʘʥʦʚʣʷʪʴ ʚʘʛʦʤʫ ʯʘʩʪʢʫ ʚ ɺɺʇ[1].  

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʨʦʟʰʠʨʝʥʘ ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ ʧʝʨʝʚʘʞʥʦ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘʢʠʭ 

ʢʘʪʝʛʦʨʽʡ, ʷʢ ʙʽʦʩʬʝʨʥʽ ʟʘʧʦʚʽʜʥʠʢʠ, ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʠʨʦʜʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʣʘʥʜʰʘʬʪʥʽ ʧʘʨʢʠ.  

ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʋʢʨʘʾʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʧʨʦʩʪʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ, ʪʦʤʫ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʩʢʽʣʴʢʠ ʣʽʩʽʚ ʤʦʞʥʘ ʟʘʧʦʚʽʩʪʠ ʱʦʙ ʮʝ 

ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʥʫʣʦ ʥʘ ʝʢʦʥʦʤʽʢʫ. ʆʜʥʘʢ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʦ ʟʥʠʟʠʣʠʩʷ 

ʪʝʤʧʠ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ; ʧʦʯʘʩʪʽʰʘʣʠ 

ʚʠʧʘʜʢʠ ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴ ʪʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʽʚ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʟʦʢʨʝʤʘ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʣʽʩʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʥʘ ʩʴʦʛʦʜʥʽ 

ʫʞʝ ʟʘʧʦʚʽʜʘʥʦ 16,6 % ʣʽʩʽʚ ʷʢʽ ʻ ʫ ʾʭ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ, ʧʨʠ ʮʴʦʤʫ ʟʘʧʦʚʽʜʥʽʩʪʴ 

ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ ʩʪʘʥʦʚʠʪʴ 6,6 %. ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʟʘʧʦʚʽʜʥʽʩʪʴ 

ʚ ʣʽʩʘʭ ʚʠʱʘ ʥʽʞ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ 30 ʨʦʢʽʚ ʧʣʦʱʘ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ -ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʥʘ ʣʽʩʦʚʠʭ ʟʝʤʣʷʭ 

ʟʙʽʣʴʰʠʣʘʩʴ ʚ 4 ʨʘʟʠ (ʧʣʦʱʘ ʽʟ 315 ʪʠʩ. ʛʘ ʫ 1978 ʨ. ʜʦ 1314 ʪʠʩ. ʛʘ ʫ 2018 ʨ. ʽ 

ʟʘʧʦʚʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʽʟ 5,5 % ʜʦ 1ʙ,6 %). ɺʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʘʥʥʷ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ 

ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ [2]. ʗʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ, 

ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʤʝʪʦʜʠ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʛʝʥʦʬʦʥʜʫ 

ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʣʘʥʜʰʘʬʪʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʽ ʨʦʟʤʽʨʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʾʭ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʟʘʣʠʰʢʦʚʠʤ ʧʨʠʥʮʠʧʦʤ, ʘ ʤʽʩʮʝʚʽ ʛʨʦʤʘʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ 

ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʮʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʫʧʨʘʚʣʽʥʥʽ ʥʠʤʠ, ʥʝ ʤʘʶʪʴ ʟ ʮʴʦʛʦ 

ʟʠʩʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʷʭ[3]. ʂʨʽʤ ʪʦʛʦ, ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʞʠʪʪʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʡ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʨʠʷʪʣʠʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʚʦʢʫʶʪʴ ʢʦʥʬʣʽʢʪʠ ʚ ʩʬʝʨʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʙʣʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʙôʻʢʪʽʚ[4]. ʊʦʤʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʥʝ ʚʠʢʦʥʫʶʪʴ 

ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʠʭ ʬʫʥʢʮʽʾ ʘ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʻ ʥʝʝʬʝʢʪʠʚʥʦʶ. 

ɺʩʶʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʚôʷʟʘʥʦ ʷʢ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢ ʽ ʮʽʣʢʦʚʠʪʦʶ ʦʭʦʨʦʥʦʶ ʧʝʚʥʦʾ ʾʭʥʴʦʾ 

ʯʘʩʪʠʥʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʯʠʥʷʻ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʦʭʦʨʦʥʦʶ ʧʨʠʨʦʜʠ ʡ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ. ʎʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʩʪʚʦʨʶʶʪʴ ʜʦʚʦʣʽ ʩʢʣʘʜʥʫ ʧʨʦʙʣʝʤʫ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ: ʟʙʝʨʝʛʪʠ ʜʣʷ ʥʘʱʘʜʢʽʚ 

ʟʨʘʟʢʠ ʥʝʜʦʪʦʨʢʘʥʦʾ ʧʨʠʨʦʜʠ ʡ ʦʜʥʦʯʘʩʥʦ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʷʤ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʚʽʜʚʽʜʫʚʘʪʠ ʥʘʡʮʽʢʘʚʽʰʽ ʧʨʠʨʦʜʥʽ ʡ ʢʫʣʴʪʫʨʥʽ ʦʙ'ʻʢʪʠ.  

ʋʩʚʽʜʦʤʣʝʥʥʷ ʤʽʩʮʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʩʠʩʪʝʤʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʾʭ ʟʘʚʜʘʥʴ, ʧʨʠʥʮʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʽ ʨʝʞʠʤʽʚ ʟʙʝʨʝʞʝʥʥʷ ʟ 
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ʧʣʠʥʦʤ ʯʘʩʫ ʟʤʽʥʶʚʘʣʦʩʷ. ɺ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʟʘʧʦʚʽʜʥʦʾ ʩʧʨʘʚʠ ʯʽʪʢʦ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʚʽ ʢʦʥʮʝʧʮʽʾ.  

ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʻ 

ʧʨʠʡʥʷʪʥʠʤ ʧʝʨʰʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʨʝʢʨʝʘʮʽʡʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʈʝʢʨʝʘʮʽʡʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ - ʮʝ ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʟ ʢʦʨʠʩʪʫʚʘʥʥʷ ʣʽʩʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʟʜʽʡʩʥʶʚʘʥʘ ʫ ʚʽʣʴʥʠʡ ʚʽʜ ʨʦʙʦʪʠ ʯʘʩ ʥʘ ʣʦʥʽ ʧʨʠʨʦʜʠ ʟ ʤʝʪʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʟʠʯʥʠʭ, ʜʫʭʦʚʥʠʭ ʽ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ ʩʠʣ ʣʶʜʠʥʠ, ʟʤʽʮʥʝʥʥʷ ʾʾ 

ʟʜʦʨʦʚôʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʫʩʝʩʪʦʨʦʥʥʴʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʘʢʪʠʚʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʰʠʨʝʥʥʶ ʦʜʝʨʞʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ʈʝʢʨʝʘʮʽʡʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʦʶ, ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʶ ʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʷʤʠ. ʂʨʽʤ 

ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʧʨʷʤʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ, ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʞʠʪʪʻʚʽ 

ʧʦʪʨʝʙʠ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʯʠʤ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʜʦʙʨʦʙʫʪʫ ʪʘ 

ʩʢʦʨʦʯʫʶʪʴ ʤʘʩʰʪʘʙʠ ʙʽʜʥʦʩʪʽ, ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʡ 

ʪʫʨʠʟʤʫ ʽ ʻ ʯʠʥʥʠʢʦʤ ʩʪʘʣʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ. ʆʯʝʚʠʜʥʦ ʱʦ ʩʪʨʘʪʝʛʽʷ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʙʨʘʥʘ ʧʨʘʚʠʣʴʥʦ ʡ 

ʥʘʰʝ ʟʘʚʜʘʥʥʷ ï ʜʦʜʝʨʞʫʚʘʪʠʩʷ ʾʾ ʪʘ ʚʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʙʝʨʽʛʘʪʠ 

ʣʽʩʠ-ʦʜʥʝ ʟ ʦʩʥʦʚʥʠʭ ʙʘʛʘʪʩʪʚ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʆʜʥʘʢ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ 

ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʨʝʞʠʤʽʚ ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʧʨʠʟʚʝʣʘ ʜʦ ʪʦʛʦ, ʱʦ ʨʷʜ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʶʪʴ ʧʨʦʝʢʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ ʥʘ ʧʨʘʚʦ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ ʾʭ ʤʝʞʽ ʫ ʥʘʪʫʨʽ, ʘ ʪʘʢʦʞ ʥʝ ʩʪʚʦʨʝʥʘ 

ʥʘʣʝʞʥʘ ʤʝʪʦʜʠʯʥʘ ʙʘʟʘ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʟʜʽʡʩʥʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʭʦʜʽʚ, ʚʽʜʩʫʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʙʽʪ. ʂʨʽʤ ʪʦʛʦ, ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴ, ʥʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʥʝ ʚʽʜʥʝʩʝʥʽ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʢʘʪʝʛʦʨʽʾ. 
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ʨʦʢʫ. / ʇʽʜ ʨʝʜ. ʜ. ʝ. ʥ. ʆ.ʆ. ʅʝʧʦʯʘʪʝʥʢʦ. ʈʝʜ.-ʚʠʜ. ʚʽʜʜʽʣ ʋʅʋʉ, ʋʤʘʥʴ, 2019. 

ï 107 ʩ. ï ʉ. 58-59. 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʽʚ ʋʢʨʘʾʥʠ URL://forest.gov.ua/napryamki-

diyalnosti/lisi-ukrayini/zagalna-harakteristika-lisiv-ukrayini 

4. URL://sfmu.org.ua/pryrodno-zapovidnyy-fond-pzf 
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ɺʀʈʆʑʋɺɸʅʅʗ ʆʈɻɸʅɯʏʅʆɰ ɻʈɽʏʂʀ ɺ ʃɯʉʆʉʊɽʇʆɺɯʁ ɿʆʅɯ 

 

ʏʝʨʚʦʥʘ ʉʚʽʪʣʘʥʘ ʇʝʪʨʽʚʥʘ 

ɺʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʘʛʨʦʥʦʤʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʃʠʧʢʦʚʘʪʽʚʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʢʦʣʝʜʞʫ 

 

ɻʨʝʯʢʘ ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʷʢ ʮʽʥʥʘ ʢʨʫʧôʷʥʘ ʢʫʣʴʪʫʨʘ ʟ 

ʚʠʩʦʢʠʤʠ ʩʤʘʢʦʚʠʤʠ ʡ ʜʽʻʪʠʯʥʠʤʠ ʷʢʦʩʪʷʤʠ. ɺ ʩʢʣʘʜʽ ʟʝʨʥʘ ʛʨʝʯʢʠ 

ʤʽʩʪʠʪʴʩʷ ʙʘʛʘʪʦ ʟʘʣʽʟʘ. ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʜʦʧʦʤʘʛʘʻ ʟʘʩʚʦʻʥʥʶ 

ʥʝ ʪʽʣʴʢʠ ʛʨʝʯʘʥʦʾ ʢʘʰʽ, ʘ ʡ ʧʨʦʜʫʢʪʽʚ ʚʞʠʪʠʭ ʧʽʩʣʷ ʥʝʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘʩʽʥʥʷ ʮʽʻʾ ʨʦʩʣʠʥʠ ʻ ʮʽʥʥʠʤ ʧʨʦʜʫʢʪʦʤ 

ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʣʶʜʝʡ, ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʷʢʝ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʟʝʨʥʽ ʟʘʣʠʰʢʽʚ 

ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʥʽʪʨʘʪʽʚ. 

ʆʨʛʘʥʽʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʝʯʢʠ ʚ ʅʇʎ ʃʠʧʢʦʚʘʪʽʚʩʴʢʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʢʦʣʝʜʞʫ ʩʪʘʣʦ ʟʚʠʯʘʡʥʦʶ ʩʧʨʘʚʦʶ. 

ʅʘʚʯʘʣʴʥʦ - ʧʨʘʢʪʠʯʥʠʡ ʮʝʥʪʨ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ. 

ʇʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʩ. ʛ ʢʫʣʴʪʫʨ ʤʠ ʞʦʜʥʠʭ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʛʨʝʯʢʠ ʚʢʣʶʯʘʻ ʙʘʛʘʪʦ 

ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʦʪʨʝʙʫʻ ʷʢʽʩʥʦʛʦ ʪʘ ʚʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ, ʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʆʨʛʘʥʽʢ ʉʪʘʥʜʘʨʪ VA-BIO-108. 

ʅʝʩʪʽʡʢʽ ʚʨʦʞʘʾ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ, ʚʦʥʘ ʨʽʟʢʦ 

ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʽ ʥʘʤ ʜʦʚʦʜʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟʘ 

ʽʥʪʝʥʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʦʣʦʛʦʟʙʝʨʝʞʝʥʥʷ. ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʩʦʨʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʜʘʥʦʾ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ 

ʟʦʥʠ. 
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ʊʘʙʣʠʮʷ 1 

ʉʦʨʪʠ ʪʘ ʾʭ ʫʨʦʞʘʡʥʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ ʛʨʝʯʢʠ ʥʘ ʧʦʣʷʭ ʅʇʎ 

ʃʠʧʢʦʚʘʪʽʚʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʢʦʣʝʜʞʫ 

ˉ ʧʦʣʷ ʉʦʨʪ ʋʨʦʞʘʡʥʽʩʪʴ 

ˉ5. 65,8 ʛʘ ʗʨʦʩʣʘʚʥʘ 11,4 

ˉ4.50,0 ʛʘ ʆʨʘʥʪʘ 12,9 
 

ʂʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʽ ʪʨʠʚʘʣʝ ʮʚʽʪʽʥʥʷ, ʜʦʩʪʠʛʘʥʥʷ, 

ʩʣʘʙʦʨʦʟʚʠʥʝʥʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʛʨʝʯʢʠ - ʚʩʝ ʮʝ ʩʚʽʜʯʝʥʥʷ ʧʨʦ 

ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʢʫʣʴʪʫʨʠ ʜʦ ʫʤʦʚ ʞʠʚʣʝʥʥʷ. ʂʨʘʱʠʤʠ ʜʣʷ 

ʛʨʝʯʢʠ ʻ ʨʦʜʶʯʠʡ, ʜʦʙʨʝ ʘʝʨʦʚʘʥʠʡ, ʧʫʭʢʠʡ, ʧʨʦʛʨʽʪʠʡ ˇʨʫʥʪ. ɺʠʩʦʢʽ 

ʚʨʦʞʘʾ ʚʦʥʘ ʬʦʨʤʫʻ ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʽ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʩʣʘʙʦʢʠʩʣʠʭ ˇʨʫʥʪʘʭ 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʦʣʷʭ ʅʇʎ ʧʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʩʪʫʧʝʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʫ. 

ˉ ʧʦʣʷ, 

ʧʣʦʱʘ 

ʨʅ ʩʦʣʴʦʚʠʡ ʨʅ ʚʦʜʥʠʡ ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ 

ʟʥʘʯʝʥʥʷ ʉʪʫʧʝʥʴ 

ʢʠʩʣʦʪʥʦʩʪʽ 

% ɺʤʽʩʪ 

ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ 

ˉ5. 65,8 ʛʘ 5,52 ʉʣʘʙʦ ʢʠʩʣʽ 6,88 4,64 ɺʠʩʦʢʠʡ 

ˉ4.50,0 ʛʘ 5,95 ɹʣʠʟʴʢʠʡ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʛʦ 

6,94 5,05 ɼʫʞʝ ʚʠʩʦʢʠʡ 

 

ʆʪʞʝ, ʢʨʘʱʝ ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʪʠ ʧʽʜ ʧʦʧʝʨʝʜʥʠʢʠ, ʘ 

ʥʘʜʤʽʨʥʝ ʚʥʝʩʝʥʥʷ ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʟʝʣʝʥʦʾ ʤʘʩʠ ʽ ʟʤʝʥʰʝʥʥʷ 

ʛʝʥʝʨʘʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʅʘʡʚʠʱʫ ʚʠʤʦʛʣʠʚʽʩʪʴ ʜʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʜʦ ʘʟʦʪʫ, 

ʛʨʝʯʢʘ ʧʨʦʷʚʣʷʻ ʥʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʚʝʛʝʪʘʮʽʾ, ʪʦʙʪʦ ʚ ʧʝʨʽʦʜ 

ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʦʨʛʘʥʽʚ ʧʣʦʜʦʥʦʰʝʥʥʷ. 

ʊʘʙʣʠʮʷ 3 

ɺʤʽʩʪ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ 

 ɺʤʽʩʪ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ , ʤʛ/ʢʛ ˇʨʫʥʪʫ 

ˉ ʧʦʣʷ, 

ʧʣʦʱʘ 

ʅʽʪʨʘʪʥʠʡ ʘʟʦʪ 

N-NO3 

ɸʤʦʥʽʡʥʠʡ ʘʟʦʪ 

N-NH4 

ʄʽʥʝʨʘʣʴʥʠʡ ʘʟʦʪ 

(N-NO3+N-NH4) 

ʉʪʫʧʽʥʴ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ˉ5. 65,8 ʛʘ 21,2 6,2 27,5 ʧʽʜʚʠʱʝʥʠʡ 

ˉ4.50,0 ʛʘ 30,7 6,7 37,3 ʚʠʩʦʢʠʡ 
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ʊʦʤʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʚʩʽ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʤʦʛʠ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʦʨʛʘʥʽʯʥʦʾ ʛʨʝʯʢʠ, ʤʠ ʤʦʞʝʤʦ 

ʦʪʨʠʤʘʪʠ ʫʨʦʞʘʡ ʟʘʩʪʦʩʦʚʫʶʯʠ ʣʠʰʝ ʧʨʠʨʦʜʥʽʡ ʧʦʪʝʥʮʽʘʣ ʜʘʥʦʾ ʟʦʥʠ 

ʙʝʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ. 
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ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 

 
ʋɼʂ: 619:636.7:616.33-002.44:616-074 

ɹɯʆʍɯʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ɿɸ ʃɯʂʋɺɸʅʅʗ 

ɺʀʈɸɿʂʆɺʆɰ ʍɺʆʈʆɹʀ ʐʃʋʅʂʋ ʋ ʉʆɹɸʂ ɼʈɯɹʅʀʍ ʇʆʈɯɼ 

 

ɼʫʙʦʚʠʡ ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ 

ɸʣʢʦʥʦʚ ɼʘʥʠʾʣ ɯʛʦʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʨʽʙʥʽ ʧʦʨʦʜʠ ʩʦʙʘʢ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ 

ʥʘʰʽʡ ʢʨʘʾʥʽ. ʄʘʡʞʝ ʢʦʞʥʘ ʜʠʪʠʥʘ, ʢʦʪʨʘ ʣʶʙʠʪʴ ʪʚʘʨʠʥ ʙʘʞʘʻ ʦʪʨʠʤʘʪʠ ʩʦʙʽ ʚ 

ʜ̔ ʤ ʤʘʣʝʥʴʢʝ, ʛʨʘʡʣʠʚʝ, ʯʝʪʚʝʨʦʥʦʛʝ ʽ ʚʽʨʥʝ ʩʪʚʦʨʽʥʥʷ. ʇʨʦʪʝ ʩʴʦʛʦʜʝʥʥʷ 

ʚʢʘʟʫʻ, ʱʦ ʥʝ ʧʨʦʩʪʦ ʚʝʩʪʠ ʜʦʛʣʷʜ ʟʘ ʪʘʢʠʤ ʩʦʙʘʢʦʶ. ɻʦʜʽʚʣʷ, ʫʪʨʠʤʘʥʥʷ, 

ʜʦʛʣʷʜ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʪʨʝʥʫʚʘʥʥʷ, ʚʠʛʫʣ ï ʮʝ ʜʦʩʠʪʴ ʢʨʦʧʽʪʢʘ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʩʧʨʘʚʘ. ʋ ʜʨʽʙʥʠʭ ʧʦʨʽʜ, ʟʘʚʜʷʢʠ ʧʝʨʝʙʫʚʘʥʥʽ ʤʘʡʞʝ ʫ 

ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʝʩʽ ʯʘʩ ʚʽʜ ʯʘʩʫ ʚʠʥʠʢʘʶʪʴ ʨʦʟʣʘʜʠ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʷʢ 

ʩʝʢʨʝʪʦʨʥʠʡ ʪʘʢ ʽ ʤʦʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʝʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ 

ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʨʘʟʢʦʚʫ ʭʚʦʨʦʙʫ ʰʣʫʥʢʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿôʷʩʫʚʘʪʠ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʟʘ 

ʣʽʢʫʚʘʥʥʷ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʫ ʩʦʙʘʢ ʜʨʽʙʥʠʭ ʧʦʨʽʜ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʽʜʽʙʨʘʥʦ ʩʽʤʦʭ ʦʩʦʙʠʥ ʩʦʙʘʢ 

(ʢʦʙʝʣʽʚ) ʜʨʽʙʥʠʭ ʧʦʨʽʜ, ʱʦ ʤʘʣʠ ʜʽʘʛʥʦʟ ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʰʣʫʥʢʫ. ɼʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ ʦʜʫʞʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʙʽʨ ʢʨʦʚʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʙʘʟʽ ʬʘʢʫʣʴʪʝʪʫ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ ʢʣʽʥʽʢʠ 

ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ 

ʪʚʘʨʠʥ ʚʠʢʦʨʠʩʪʘʣʠ ʩʭʝʤʫ, ʱʦ ʚʢʣʶʯʘʣʘ ʧʨʝʧʘʨʘʪʠ çʉʫʢʨʘʣʴʬʘʪè, çʆʤʝʟè, 

çɼʝ-ʥʦʣè. ɰʭ ʧʨʠʟʥʘʯʘʣʠ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʜʦʟʘʭ ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɸ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʤʧʪʦʤʘʪʠʯʥʫ ʪʝʨʘʧʽʶ ʜʣʷ ʟʥʷʪʪʷ 

ʩʫʧʫʪʥʽʭ ʩʠʤʧʪʦʤʽʚ (ʙʣʶʚʘʥʥʷ, ʜʽʘʨʝʷ). ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ 

ʩʦʙʘʢ ʪʘ ʧʦ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ. ɹʽʦʭʽʤʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʨʦʚʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ (p< 0,001) 

ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ Ŭ-ʘʤʽʣʘʟʠ, ʧʨʠ ʯʦʤʫ ʫ 100% ʪʚʘʨʠʥ 

ʚʽʥ ʥʘʙʫʚ ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ. ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʪʝʞ ʩʪʘʣʫ 

ʜʦ ʥʦʨʤʠ ʥʘ ʢʽʥʝʮʴ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʥʘ 16,06 ʨʘʟʠ ʟʙʽʣʴʰʠʚʩʷ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʟʘ ʣʽʢʫʚʘʥʥʷ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʰʣʫʥʢʫ ʫ ʩʦʙʘʢ (MÑm) 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ 

ʈʝʬʝʨʝʥʪʥʽ 

ʤʝʞʽ 

ʇʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ, 

(n = 7) 

ʂʽʥʝʮʴ ʣʽʢʫʚʘʥʥʷ, 

(n = 7)  

1 ɿʘʛʘʣʴʥʠʡ ʙʽʣʦʢ 60-75 51,14Ñ2,6 67,2Ñ0,9* 

2 Ŭ-ʘʤʽʣʘʟʘ, ʦʜ/ʣ 500-1750 3230Ñ21,4 1532Ñ14,7*** 

3 ʂʨʝʘʪʠʥʽʥ, ʤʢʤʦʣʴ/ʣ 70-140 136,6Ñ5,6 127,25Ñ7,2 

4 ʉʝʯʦʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,8-7,8 3,25Ñ0,63 6,34Ñ1,2*** 

5 ɸʃʊ, ʦʜ/ʣ 10-55 98,15Ñ2,8 68,53Ñ2,9 

6 ɸʉʊ, ʦʜ/ʣ 10-25 56,5Ñ1,6 48,2Ñ4,25 

7 ʃɼɻ, ʦʜ/ʣ 55-250 316,7Ñ6,7 211,6Ñ7,3** 

8 ʃʫʞʥʘ ʬʦʩʬʘʪʘʟʘ, ʦʜ/ʣ 20-150 197,3Ñ5,32 115,4Ñ4,2** 

ʇʨʠʤʽʪʢʘ: * - p < 0,05; ** - p < 0,01; *** - p < 0,001  ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ. 

 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʩʝʯʦʚʠʥʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ 

ʥʘʙʫʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʫ 1,9 ʨʘʟʠ ʤʘʚ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʣʽʢʫʚʘʥʥʷ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʽ ʥʦʨʤʘʣʽʟʘʮʽʷ 

ʧʦʢʘʟʥʠʢʽʚ ʫʤʽʩʪʫ ʩʝʯʦʚʠʥʠ ʚʠʥʠʢʣʘ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ 

ʬʫʥʢʮʽʾ ʰʣʫʥʢʫ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʝʬʝʢʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɸʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ɸʃʊ ʽ ɸʉʊ ʥʘ ʢʽʥʝʮʴ 

ʣʽʢʫʚʘʥʥʷ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ. ʇʨʦʪʝ ʫ ʜʝʷʢʠʭ ʪʚʘʨʠʥ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ 
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ʱʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʫ (ʪʘʙʣ. 1). ɺʽʨʦʛʽʜʥʦ ʟʤʝʥʰʠʣʠʩʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʃɼɻ ʪʘ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ʪʘʙʣ. 1). ʆʢʨʽʤ ʪʦʛʦ ʚʦʥʠ 

ʥʘʙʫʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ ʫ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ.  

ɺʠʩʥʦʚʢʠ. 

1. ʃʽʢʫʚʘʥʥʷ ʩʦʙʘʢ ʟʘ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʰʣʫʥʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʝʧʘʨʘʪʽʚ çʉʫʢʨʘʣʴʬʘʪè, çʆʤʝʟè, çɼʝ-ʥʦʣè ʽ ʜʽʻʪʦʪʝʨʘʧʽʾ ʤʘʻ ʚʠʩʦʢʠʡ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʝʣʽʤʽʥʘʮʽʾ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʝʥʟʠʤʽʚ ʃɼɻ, ʘʤʽʣʘʟʠ, ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ. 

2. ɿʘ ʣʽʢʫʚʘʥʥʷ ʫ 100 % ʭʚʦʨʠʭ ʩʦʙʘʢ ʚʽʨʦʛʽʜʥʦ (p< 0,001) ʟʨʽʩ 

ʧʦʢʘʟʥʠʢ ʫʤʽʩʪʫ ʩʝʯʦʚʠʥʠ ʪʘ ʫʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ (p< 0,05), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʬʘʢʪʠʯʥʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫʩʽʭ ʣʘʥʦʢ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 
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ʋɼʂ: 619:636.7:616.127-002:616-074 

ɹɯʆʍɯʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʉʃʋɾɹʆɺʀʍ ʉʆɹɸʂ 

ɿɸ ʃɯʂʋɺɸʅʅʗ ʄɯʆʂɸʈɼʀʊʋ 

 

ɼʫʙʦʚʠʡ ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ 

ɹʫʭʣʠʮʴʢʘ ɺʽʢʪʦʨʽʷ ɯʛʦʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʘʪʦʣʦʛʽʷ ʩʝʨʮʷ ʫ ʤôʷʩʦʾʜʽʚ ʟʘ ʦʩʪʘʥʥʽ ʯʘʩʠ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʤʘʩʰʪʘʙʫ. ʋ ʩʣʫʞʙʦʚʠʭ ʩʦʙʘʢ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʘʪʦʣʦʛʽʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʤʽʦʢʘʨʜʠʪ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʨʝʻʩʪʨʫʻʪʴʩʷ. ʆʜʥʽʻʶ ʽʟ 

ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʻ ʥʽʤʝʮʴʢʘ ʚʽʚʯʘʨʢʘ. ʎʷ ʧʦʨʦʜʘ 

ʜʦʩʠʪʴ ʜʘʚʥʦ ʟʘʚʦʶʚʘʣʘ ʘʚʪʦʨʠʪʝʪ ʫ ʩʣʫʞʙʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʇʨʦʪʝ 

ʤʽʦʢʘʨʜʠʪ ʫ ʩʦʙʘʢ ʮʽʻʾ ʧʦʨʦʜʠ ʨʝʻʩʪʨʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ. ʇʨʠʯʠʥʘʤʠ ʻ 

ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ, ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʽ ʛʦʜʽʚʣʽ, ʥʝʭʪʫʚʘʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʪʦʱʦ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʟʤʽʥʫ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʫ ʩʦʙʘʢ ʟʘ ʣʽʢʫʚʘʥʥʷ ʤʽʦʢʘʨʜʠʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 12 ʩʦʙʘʢ ʧʦʨʦʜʠ 

ʥʽʤʝʮʴʢʦʾ ʚʽʚʯʘʨʢʠ, ʷʢʽ ʤʘʣʠ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʛʦʩʪʨʦʛʦ ʤʽʦʢʘʨʜʠʪʫ ʽ 

ʥʘʜʭʦʜʠʣʠ ʜʦ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʨʠʡʦʤʫ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ ʢʣʽʥʽʢʠ 

ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʠ 

ʢʦʙʝʣʽ ʚʽʢʦʤ ʟ 18 ʤʽʩʷʮʽʚ ʜʦ 4 ʨʦʢʽʚ, ʱʦ ʤʘʣʠ ʫʩʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʦʙʨʦʙʢʠ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, 

ʷʢʽ ʚʠʢʦʥʫʚʘʣʠ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ ʪʘ ʬʽʟʽʦʣʦʛʽʾ 

ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

ʧʘʮʽʻʥʪʘʤ ʟ ʩʠʤʧʪʦʤʘʤʠ ʛʦʩʪʨʦʛʦ ʤʽʦʢʘʨʜʠʪʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʢʨʦʚ ʜʣʷ 
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ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʚ ʽ 

ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺ ʫ ʤʦʚʘʭ 

ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʨʠʡʦʤʫ ʩʦʙʘʢʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʣʦ 

ʝʪ̔ʦʪʨʦʧʥʫ, ʧʘʪʦʛʝʥʝʪʠʯʥʫ, ʩʠʤʧʪʦʤʘʪʠʯʥʫ ʪʝʨʘʧʽʶ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ: ʩʠʥʫʣʦʢʩ, ʤʝʪʘʢʘʤ, ʜʠʤʝʜʨʦʣ, ʧʨʝʜʫʢʪʘʣ, ʢʦʨʜʘʨʦʥ, 

ʚʝʨʦʰʧʠʨʦʥ ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʞʝ ʥʘ 3 ʜʝʥʴ ʣʽʢʫʚʘʥʥʷ ʫ 

ʭʚʦʨʠʭ ʚʽʜʤʽʪʠʣʠ ʧʦʢʨʘʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ. ɹʽʦʭʽʤʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʥʘ ʢʽʥʝʮʴ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ. ɿʘ 

ʣʽʢʫʚʘʥʥʷ ʟʤʝʥʰʠʣʘʩʴ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ɸʉʊ, ɸʃʊ, 

ʂʨʝʘʪʠʥʢʽʥʘʟʠ, ʃɼɻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ. 1). ɺʘʞʣʠʚʦ ʪʝ, 

ʱʦ ʫ 100 % ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʧʦʢʘʟʥʠʢʠ ʃɼɻ ʽ ʂʨʝʘʪʠʥʢʽʥʘʟʠ ʥʘʙʫʣʠ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʩʦʙʘʢ ʟʘ ʣʽʢʫʚʘʥʥʷ ʤʽʦʢʘʨʜʠʪʫ (MÑm) 

ˉ ʟ/ʧ ʇʦʢʘʟʥʠʢʠ 
ʈʝʬʝʨʝʥʪʥʽ 

ʤʝʞʽ 

ʇʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ, 

(n = 12) 

ʂʽʥʝʮʴ ʣʽʢʫʚʘʥʥʷ, 

(n = 12)  

1 ɿʘʛʘʣʴʥʠʡ ʙʽʣʦʢ 60-75 79,24Ñ1,86 67Ñ0,9* 

2 ɸʃʊ, ʦʜ/ʣ 10-55 197,45Ñ3,8 68,53Ñ2,9*** 

3 ɸʉʊ, ʦʜ/ʣ 10-25 325,8Ñ3,8 48,2Ñ4,25*** 

4 ʃɼɻ, ʦʜ/ʣ 55-255 416,7Ñ6,7 211,6Ñ7,3*** 

5 ʂʨʝʘʪʠʥʢʽʥʘʟʘ, ʦʜ/ʣ 10-150 289,43Ñ3,42 123,4Ñ3,2*** 

6 ʂ, ʤʢʤʦʣʴ/ʣ 0,97-1,43 0,91Ñ0,04 1,23Ñ0,02 

7 Ca, ʤʤʦʣʴ/ʣ 2,24-3,12 2,83Ñ0,04 2,68Ñ0,05 

8 P, ʤʤʦʣʴ/ʣ 1,3-1,9 1,77Ñ0,03 1,81Ñ0,016 

ʇʨʠʤʽʪʢʘ. ʋ ʪʘʙʣʠʮʽ  *** - p < 0,001; * - p< 0,05 (ʜʝ p ï ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʫ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ). 

 

ʊʦʙʪʦ ʣʽʢʫʚʘʥʥʷ ʚʦʯʝʚʠʜʴ ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʩʝʨʮʝʚʦʛʦ ʤôʷʟʫ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʘʢʪʠʚʥʦʩʪʽ ɸʉʊ ʽ ɸʃʊ ʫ ʭʚʦʨʠʭ ʚʽʨʦʛʽʜʥʦ (p< 0,001) ʟʤʝʥʰʠʚʩʷ, ʧʨʦʪʝ 

ʟʥʘʭʦʜʠʚʩʷ ʚʠʱʝ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʪʘʙʣ. 1). ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʡʦʛʦ ʛʽʧʝʨʬʝʨʤʝʥʪʘʮʽʷ ʫ ʭʚʦʨʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʦʢʨʝʤʘ ʾʭ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʯʽʥʢʫ. ɺʤʽʩʪ ʢʘʣʴʮʽʶ 

ʪʘ ʬʦʩʬʦʨʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʝ ʤʘʣʠ ʩʫʪʪʻʚʠʭ ʟʨʫʰʝʥʴ ʫ ʧʨʦʮʝʩʽ 

ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ. 1). ɸ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʫʤʽʩʪʫ ʢʘʣʽʶ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʭʚʦʨʠʭ ʩʦʙʘʢ ʽ ʥʘʙʫʚ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʁʦʛʦ ʟʨʫʰʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʧʨʦʮʝʩʽʚ ʫ ʪʢʘʥʠʥʘʭ ʤôʷʟʽʚ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ 

ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ. 

ɺʠʩʥʦʚʢʠ. 

1. ɹʽʦʭʽʤʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʦʙʘʢ ʧʦʨʦʜʠ ʥʽʤʝʮʴʢʦʾ ʚʽʚʯʘʨʢʠ ʟʘ ʛʦʩʪʨʦʛʦ 

ʤ̔ ʦʢʘʨʜʠʪʫ ʩʪʦʩʦʚʥʦ ʧʦʟʠʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

2. ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʣʽʢʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʣʦ ʥʘ ʟʥʠʞʝʥʥʷ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʦʩʪʽ ʩʠʨʦʚʘʪʢʦʚʠʭ 

ʬʝʨʤʝʥʪʽʚ ʃɼɻ ʪʘ ʂʨʝʘʪʠʥʢʽʥʘʟʠ, ʜʝ ʨʽʟʥʠʮʷ ʙʫʣʘ ʚʽʨʦʛʽʜʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ. 
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ʋɼʂ: 619:636.8:616.12-007.61:616-076 

ʄʆʅɯʊʆʈʀʅɻ ɹɯʆʍɯʄɯʏʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʋ 

ʂʆʊɯɺ ɿɸ ʃɯʂʋɺɸʅʅʗ ʂɸʈɼɯʆʄɯʆʇɸʊɯʁ 

 

ɼʫʙʦʚʠʡ ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ 

ɺʘʮʴʢʽʚʩʴʢʘ ɸʥʘʩʪʘʩʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʟʙʽʣʴʰʠʣʘʩʴ ʯʠʩʝʣʴʥʽʩʪʴ 

ʜʦʤʘʰʥʽʭ ʧʫʭʥʘʩʪʠʭ ʤʝʰʢʘʥʮʽʚ ʫ ʦʩʝʣʷʭ ʣʶʜʝʡ. ʇʦʷʚʘ ʥʦʚʠʭ ʧʦʨʽʜ ʢʦʪʽʚ ʽʟ 

ʛʘʨʥʦʶ ʟʦʚʥʽʰʥʽʩʪʶ ʧʨʠʚʘʙʣʶʶʪʴ ʣʶʜʝʡ. ʅʘʞʘʣʴ ʮʝ ʥʝ ʟʘʚʞʜʠ ʚʝʜʝ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ, ʨʦʟʚʝʜʝʥʥʷ ʢʦʪʽʚ. ʇʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʨʦʟʚʝʜʝʥʥʷ 

ʮʠʭ ʪʚʘʨʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦʣʽʤʦʨʙʽʜʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʢʦʪʽʚ. ʊʘʢ ʫ 

çʐʦʪʣʘʥʜʮʽʚè ʨʝʻʩʪʨʫʶʪʴ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʘʜʠ ʩʝʨʮʷ ʱʝ ʟ ʥʘʨʦʜʞʝʥʥʷ. ɺʦʥʠ 

ʷʚʣʷʶʪʴʩʷ ʛʝʥʝʪʠʯʥʦ-ʟʫʤʦʚʣʝʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʇʨʦʪʝ ʢʣʽʥʽʯʥʦ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ 

ʚʠʨʘʞʝʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʟʥʽʰʝ. ɸ ʧʝʨʰʽ ʦʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʧʦʤʽʪʥʠʤʠ ʜʣʷ 

ʣʶʜʩʴʢʦʛʦ ʦʢʘ. ɺʣʘʩʥʠʢʠ ʥʝ ʧʦʤʽʯʘʶʪʴ ʧʨʦʙʣʝʤʠ ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʚʘʞʢʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʩʝʨʮʽ. ʃʽʢʫʚʘʥʥʷ ʢʘʨʜʽʦʤʽʦʧʘʪʽʡ ʫ ʢʦʪʽʚ ʥʝ ʟʘʚʞʜʠ 

ʤʘʻ ʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ. ʇʨʦʪʝ ʣʽʢʫʚʘʥʥʷ ʤʦʞʝ ʩʪʨʠʤʘʪʠ ʨʦʟʚʠʪʦʢ ʧʘʪʦʣʦʛʽʾ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʟʜʦʨʦʚʝ ʽʩʥʫʚʘʥʥʷ 

ʪʦʾ ʯʠ ʽʥʰʦʾ ʪʚʘʨʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟôʷʩʫʚʘʪʠ ʟʤʽʥʫ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʜʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ 

ʜʦʧʦʤʦʛʠ ʟʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙʨʘʥʦ 8 ʢʦʪʽʚ (ʩʘʤʮʽʚ) ʧʦʨʦʜʠ 

Scottish fold, ʢʦʪʨʽ ʤʘʣʠ ʦʟʥʘʢʠ ʧʦʯʘʪʢʦʚʠʭ ʩʠʤʧʪʦʤʽʚ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʷʚʫ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 
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ʪʘ ʥʘ 14 ʜʝʥʴ ʣʽʢʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʽʥʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʥʘʰʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ 

ʭʚʦʨʠʭ ʢʦʪʽʚ ʟôʷʩʦʚʘʥʦ, ʱʦ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʫ ʭʚʦʨʠʭ ʢʦʪʽʚ ʧʦʨʦʜʠ Scottish fold, 

ʷʢ ʧʝʨʚʠʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʥʝ ʚʠʣʽʢʦʚʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʢʦʨʝʢʮʽʾ. 

ɸʥʘʤʥʝʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʜʘʥʽ ʢʦʪʠ ʤʘʣʠ ʜʝʷʢʽ ʥʝʟʥʘʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɿʽ ʩʣʽʚ ʚʣʘʩʥʠʢʽʚ ʢʦʪʽʚ ʫ ʨʘʥʥʴʦʤʫ 

ʚʽʮʽ ʚʠʷʚʣʷʣʠʩʴ ʦʟʥʘʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʝʟʥʘʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ 

ʥʦʨʤʠ: ʰʚʠʜʢʝ ʩʪʦʤʣʶʚʘʥʥʷ, ʟʘʣʝʞʫʚʘʥʥʷ, ʫʥʠʢʘʥʥʷ ʟʘʡʚʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʱʦ. ʋ ʢʣʽʥʽʢʫ ʭʚʦʨʽ ʥʘʜʭʦʜʠʣʠ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʷʜʫʭʦʶ, ʜʠʭʘʥʥʷʤ ʟ ʚʽʜʢʨʠʪʠʤ 

ʨʦʪʦʤ, ʮʽʘʥʦʟʦʤ, ʪʘʭʽʢʘʨʜʽʻʶ. 

ʃʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʘʤʙʫʣʘʪʦʨʥʦ. ʋ ʩʭʝʤʫ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 

ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʥʠʡ ʟʘʩʽʙ çɼʠʚʦʧʨʘʡʜè ʫ ʜʦʟʽ 120 ʤʛ ʥʘ ʪʚʘʨʠʥʫ ʜʚʽʯʽ ʥʘ ʜʝʥʴ 

ʫʧʨʦʜʦʚʞ 14 ʜʥʽʚ ʪʘ ʩʠʤʧʪʦʤʘʪʠʯʥʫ ʪʝʨʘʧʽʶ, ʱʦ ʚʢʣʶʯʘʣʘ ʥʘʩʪʫʧʥʽ ʧʨʝʧʘʨʘʪʠ 

(ʌʫʨʦʩʝʤʽʜ, ʂʣʝʢʩʘʥ, ɽʫʬʽʣʽʥ, ʇʨʝʜʥʽʟʦʣʦʥ, ɸʩʧʘʨʢʘʤ). ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ 

ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʪʝʨʘʧʽʷ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʰʚʠʜʢʝ ʫʩʫʥʝʥʥʷ ʚʘʞʢʦʛʦ ʩʪʘʥʫ 

ʪʚʘʨʠʥ ʽ ʤʘʣʘ ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦ ʤʽʨʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ ʭʚʦʨʠʭ. 

ɹʽʦʭʽʤʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʪʽʚ ʟʘ ʣʽʢʫʚʘʥʥʷ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ (p< 0,001) ɸʉʊ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʪʽʚ ʟʘ ʣʽʢʫʚʘʥʥʷ ʢʘʨʜʽʦʤʽʦʧʘʪʽʡ (MÑm) 

ˉ ʟ/ʧ ʇʦʢʘʟʥʠʢʠ 
ʈʝʬʝʨʝʥʪʥʽ 

ʤʝʞʽ 

ʇʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ, 

(n = 8) 

ʂʽʥʝʮʴ ʣʽʢʫʚʘʥʥʷ, 

(n = 8)  

1 ɸʉʊ, ʦʜ/ʣ 10-25 93,4Ñ2,6 27,85Ñ8,6*** 

2 ʃɼɻ, ʦʜ/ʣ 55-255 467,7Ñ9,3 242,9Ñ4,9*** 

3 ʂʨʝʘʪʠʥʢʽʥʘʟʘ, ʦʜ/ʣ 10-150 189,43Ñ3,42 159,3Ñ5,2* 

4 ʂ, ʤʢʤʦʣʴ/ʣ 0,97-1,36 1,24Ñ0,05 1,25Ñ0,02 

ʇʨʠʤʽʪʢʘ. ʋ ʪʘʙʣʠʮʽ   *** - p < 0,001; * - p< 0,05 (ʜʝ p ï ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʫ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ). 
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ʋ 1,9 ʨʘʟʠ ʟʤʝʥʰʠʚʩʷ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʃɼɻ ʽ ʥʘʙʫʚ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣ. 1). ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʂʨʝʘʪʠʥʢʽʥʘʟʠ 

ʚʽʨʦʛʽʜʥʦ (p< 0,001) ʟʤʝʥʰʠʚʩʷ ʽ ʩʪʘʥʦʚʠʚ 159,3Ñ5,2 ʦʜ/ʣ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ 

3 ʢʦʪʽʚ ʥʘ 14 ʜʝʥʴ ʣʽʢʫʚʘʥʥʷ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʱʝ ʧʝʨʝʚʠʱʫʚʘʚ ʨʝʬʝʨʝʥʪʥʽ 

ʟʥʘʯʝʥʥʷ. ʅʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʣʽʤʽʥʘʮʽʾ ʜʘʥʦʛʦ ʝʥʟʠʤʫ ʫ ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʢʦʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʩʝʨʮʝʚʦʛʦ ʤôʷʟʫ ʽ ʪʘʢʦʞ ʧʨʦ 

ʤʦʞʣʠʚʠʡ ʟʘʣʠʰʢʦʚʠʡ ʧʘʪʧʨʦʮʝʩ, ʱʦ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʦʚʛʦʪʨʠʚʘʣʦʾ 

ʣʽʢʫʚʘʣʴʥʦʾ ʢʦʨʝʢʮʽʾ. ʇʦʢʘʟʥʠʢʠ ʫʤʽʩʪʫ ʢʘʣʽʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʪʽʚ ʥʘ 

ʢʽʥʝʮʴ ʣʽʢʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦ ʥʝ ʟʤʽʥʠʣʠʩʴ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ. 1).  

ɺʠʩʥʦʚʢʠ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʢʘʨʜʽʦʧʨʦʪʝʢʪʦʨʘ çɼʠʚʦʧʨʘʡʜè ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʢʦʪʽʚ ʟʘ ʨʦʟʚʠʪʢʫ ʢʘʨʜʽʦʤʽʦʧʘʪʽʡ.  

4. ʄʦʥʽʪʦʨʠʥʛʦʤ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟôʷʩʦʚʘʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ çɼʠʚʦʧʨʘʡʜè ʫ ʩʭʝʤʫ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʟʤʝʥʰʫʻ ʝʣʽʤʽʥʘʮʽʶ ʝʥʟʠʤʽʚ 

ʫ ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ ʟʤʝʥʰʝʥʥʷ ʫ ʭʚʦʨʠʭ ʘʢʪʠʚʥʦʩʪʽ ʃɼɻ ʽ 

ʂʨʝʘʪʠʥʢʽʥʘʟʠ (ʚʽʜʧʦʚʽʜʥʦ p<0,001 ʽ p<0,01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ 

ʣʽʢʫʚʘʥʥʷ. 
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ʋɼʂ 619 

ʆɹʄɯʅ ʈɽʏʆɺʀʅ ɺ ʂɯʉʊʂʆɺɯʁ ʊʂɸʅʀʅɯ 

 

ʆʤʝʣʴʯʝʥʢʦ ɺ. ʇ. 

ʚʠʢʣʘʜʘʯ ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

çʂʦʟʝʣʝʮʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè 

ʩʤʪ. ʂʦʟʝʣʝʮʴ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ ʜʝʷʢʽ ʚʠʜʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. ʎʷ ʷʢʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʽʟʥʦʚʠʜʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʟ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. ʎʷ ʪʢʘʥʠʥʘ, ʙʫʜʫʻ ʩʢʝʣʝʪ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ ʽ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʪʽʣʘ ʽ ʡʦʛʦ ʨʫʭʦʚʽ ʬʫʥʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʩʦʤʘʪʠʯʥʽ ʤ'ʷʟʠ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʩʢʝʣʝʪʘ. ʂʨʽʤ ʪʦʛʦ, ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʽʥʝʨʘʣʴʥʦʤʫ ʦʙʤʽʥʽ ʦʨʛʘʥʽʟʤʫ, ʪʘʢ ʷʢ ʚ ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʝʯʦʚʠʥʽ 

ʢʽʩʪʦʢ ʤʽʩʪʷʪʴʩʷ ʬʦʩʬʦʨʥʦʢʠʩʣʽ ʩʦʣʽ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʬʪʦʨʫ.  

ɹʣʠʟʴʢʦ 97% ʚʩʴʦʛʦ ʢʘʣʴʮʽʶ, ʥʘʷʚʥʦʛʦ ʚ ʦʨʛʘʥʽʟʤʽ, ʤʽʩʪʠʪʴʩʷ ʚ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ. ɺʽʜ ʩʫʭʦʾ ʚʘʛʠ ʢʽʩʪʢʠ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʩʪʘʥʦʚʣʷʪʴ 65 - 70%, ʘ 30-

35% ʧʨʠʧʘʜʘʻ ʥʘ ʯʘʩʪʢʫ ʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʢʣʽʪʠʥ (ʦʩʪʝʦʙʣʘʩʪʽʚ, ʦʩʪʝʦʮʠʪʽʚ, ʦʩʪʝʦʢʣʘʩʪʽʚ) ʽ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ 

(ʦʩʪʝʾʥʦʚʽ ʚʦʣʦʢʥʘ, ʦʩʪʝʦʤʫʢʦʾʜ ʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ).  

ʄʝʪʘ ʨʦʙʦʪʠ. ʊʝʦʨʝʪʠʯʥʦ ʦʙʛʨʫʥʪʫʚʘʪʠ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʪʘ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʽʩʪʢʠ ʩʢʝʣʝʪʫ ʥʘʨʷʜʫ ʟ ʦʧʦʨʥʦʶ ʬʫʥʢʮʽʻʶ 

ʚʠʢʦʥʫʶʪʴ ʱʝ ʦʜʥʫ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ï ʚʦʥʠ ʷʚʣʷʶʪʴʩʷ ʜʝʧʦ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ (Ca, P, Mg) ʽ ʝʣʝʢʪʨʦʣʽʪʽʚ (Na, K). ʇʨʠ ʮʴʦʤʫ ʢʘʣʴʮʽʡ ʽ ʬʦʩʬʦʨ 

ʤʽʩʪʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ ʩʪʽʡʢʠʭ ʩʧʦʣʫʢ (ʢʨʠʩʪʘʣʠ ʛʽʜʨʦʢʩʠʣ ï ʘʧʘʪʠʪʫ), 
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ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʨʝʯʦʚʠʥ ʚ ʢʽʩʪʢʘʭ ʚ 1000 ʨʘʟʽʚ ʙʽʣʴʰʘ, ʥʽʞ ʚ 

ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʽʜʠʥʽ. ʆʩʢʽʣʴʢʠ ʢʽʩʪʢʠ ʧʽʜʜʘʶʪʴʩʷ ʧʦʩʪʽʡʥʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʽ 

ʚʽʜʥʦʚʣʝʥʥʶ, ʚ ʮʴʦʤʫ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʨʽʟʥʽ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ. ɼʨʽʙʥʽ, 

ʦʜʥʦʷʜʝʨʥʽ ʦʩʪʝʦʙʣʘʩʪʠ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʚ 

ʘʧʘʪʠʪʫ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʟʘ ʨʘʭʫʥʦʢ ʣʫʞʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʋʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʚ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʥʘʚʢʦʣʦ ʦʩʪʝʦʙʣʘʩʪʽʚ, ʢʦʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʜʫʢʪʫ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ ʚ ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʽʜʠʥʽ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 

3,3 ʤʤʦʣʴ/ʣ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʘʪʦʣʦʛʽʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʣʴʮʽʶ ʽ 

ʬʦʩʬʦʨʫ ʚ ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʽʜʠʥʽ ʙʽʣʴʰʝ 5 ʤʤʦʣʴ/ʣ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʢʨʠʩʪʘʣʽʚ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ. ʈʫʡʥʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʢʨʠʩʪʘʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʛʦʨʤʦʥʽʚ, ʟʜʽʡʩʥʶʶʪʴ ʡʦʛʦ ʦʩʪʝʦʢʣʘʩʪʠ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʘʣʴʮʽʶ ʚ ʤʽʞʢʣʽʪʠʥʥʽʡ ʨʽʜʠʥʽ ʩʪʨʦʛʦ ʨʝʛʫʣʶʻʪʴʩʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʢʨʠʩʪʘʣʽʚ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ, ʪʦʙʪʦ 

ʚʠʥʠʢʘʻ ʢʘʣʴʮʠʥʦʟ. ɿʥʠʞʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʘʣʴʮʽʶ ʥʘ ʧʨʦʪʷʟʽ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʢʽʩʪʦʢ, ʢʦʨʦʪʢʦʯʘʩʥʝ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ï ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʨʘʟʥʝʥʥʷ. 

ɺʟʘʻʤʦʜʽʷ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ ʷʢ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʢʽʩʪʦʢ ʦʙʫʤʦʚʣʶʻ 

ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʦʙʦʭ ʨʝʛʫʣʶʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɼʣʷ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ ʢʘʣʴʮʽʶ ʚʘʞʣʠʚʠʤ ʦʨʛʘʥʦʤ ʷʚʣʷʻʪʴʩʷ ʢʠʰʢʦʚʠʢ, 

ʦʩʢʽʣʴʢʠ ʪʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʢʘʣʴʮʽʶ ʽ ʮʴʦʤʫ ʩʧʨʠʷʻ ʜʽʷ 

ʘʢʪʠʚʦʚʘʥʦʛʦ D3 ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʽʣʢʘ, ʘ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʦʩʬʦʨʫ ʚ 

ʢʠʰʢʦʚʠʢʫ, ʥʘʚʧʘʢʠ, ʛʘʣʴʤʫʻ ʮʝʡ ʧʨʦʮʝʩ. ɽʥʪʝʨʘʣʴʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʢʘʣʴʮʽʶ 

ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʟ ʚʽʢʦʤ. ɺ ʥʠʨʢʦʚʠʭ ʢʘʥʘʣʴʮʷʭ ʽʦʥʠ ʢʘʣʴʮʽʶ ʚ ʥʦʨʤʽ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʚʩʤʦʢʪʫʶʪʴʩʷ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʢʨʠʩʪʘʣʽʚ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʢʘʣʴʮʽʶ ʽ 

ʬʦʩʬʦʨʫ, ʻ ʧʽʜʚʠʱʝʥʘ ʧʦʪʨʝʙʘ ʚ ʢʽʥʮʽ ʚʘʛʽʪʥʦʩʪʽ ʽ ʧʽʜ ʯʘʩ ʣʘʢʪʘʮʽʾ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʣʴʮʽʶ ʨʝʛʫʣʷʮʽʷ ʛʦʤʝʦʩʪʘʟʫ ʬʦʩʬʦʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʠʨʢʘʤʠ, ʘʣʝ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʦʤʝʦʩʪʘʟʫ ʢʘʣʴʮʽʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
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ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ ʟ ʢʽʩʪʦʢ ʧʨʠ ʛʦʩʪʨʽʡ ʧʦʪʨʝʙʽ ʚ ʢʘʣʴʮʽʾ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʩʠʣʝʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʬʦʩʬʦʨʫ ʥʠʨʢʘʤʠ. 

ʇʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʛʦʩʪʨʽ ʽ ʭʨʦʥʽʯʥʽ. ɻʦʩʪʨʽ ʧʦʨʫʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʛʽʧʦʢʘʣʴʮʝʤʽʻʶ, ʷʢʘ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʞʫʡʥʠʭ ʪʚʘʨʠʥ. 

ʍʨʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʢʽʩʪʢʘʭ. ʊʽʣʴʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʜʤʽʨʥʦʶ ʛʽʧʦʢʘʣʴʮʝʤʽʻʶ ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʛʦʩʪʨʠʭ ʥʝʡʨʦʤô̫ ʟʦʚʠʭ ʧʦʨʫʰʝʥʴ. ʍʨʦʥʽʯʥʽ 

ʨʦʟʣʘʜʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʦʩʪʝʦʤʘʣʷʮʽʻʶ, ʨʘʭʽʪʦʤ, ʬʽʙʨʦʟʥʦʶ ʦʩʪʝʦʜʠʩʪʨʦʬʽʻʶ, 

ʦʩʪʝʦʩʢʣʝʨʦʟʦʤ, ʦʩʪʝʦʧʦʨʦʟʦʤ. ʇʨʠ ʚʩʽʭ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚʠʨʘʞʝʥʽ ʜʝʬʦʨʤʘʮʽʾ ʢʽʩʪʦʢ ʟ ʨʦʟʪʷʛʥʝʥʥʷʤ ʦʢʽʩʪʷ. ʆʙʫʤʦʚʣʝʥʽ ʮʠʤ ʙʦʣʽ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʨʫʭʦʤʦʩʪʽ ʽ, 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʚʘʞʘʥʥʷ ʤʽʩʮʝʚʠʭ ʧʨʦʮʝʩʽʚ, ʢʫʣʴʛʘʚʽʩʪʶ. ʇʨʠ ʦʩʪʝʦʧʦʨʦʟʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʝʨʝʣʦʤʽʚ. ɿʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʩʪʝʦʧʦʨʦʟʫ, ʧʨʠ ʨʝʰʪʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʘʢʪʠʚʥʽʩʪʴ ʦʩʪʝʦʙʣʘʩʪʽʚ ʽ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʾʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʦ ʚʠʩʦʢʽʡ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʧʣʘʟʤʽ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ. 

ʅʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʘʣʽʤʝʥʪʘʨʥʦ ʦʙʫʤʦʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ 

ʣʽʢʫʶʪʴ, ʢʦʨʝʢʪʫʶʪʴ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʢʦʨʤʽ. 

ʇʨʠ ʭʨʦʥʽʯʥʠʭ ʟʤʽʥʘʭ ʢʽʩʪʦʢ ʣʽʢʫʚʘʥʥʷ ʤʘʣʦ ʝʬʝʢʪʠʚʥʝ. 
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ɸʂʊʋɸʃʔʅɯ ɸʉʇɽʂʊʀ ʇʈʆɹʃɽʄʀ ʃɽʇʊʆʉʇɯʈʆɿʋ 

 

ʊʽʪʘʨʝʥʢʦ ʆʣʝʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʂʠʨʠʯʢʦ ʆʣʝʥʘ ɹʦʨʠʩʽʚʥʘ 

ʢʘʥʜʠʜʘʪʠ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʠ 

ʐʝʨʩʪʶʢ ʃʶʙʦʚ ʄʠʢʦʣʘʾʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʇʨʦʙʣʝʤʘ ʟʦʦʥʦʟʥʦʾ ʭʚʦʨʦʙʠ ʣʝʧʪʦʩʧʽʨʦʟʫ ʻ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʮʷ ʽʥʬʝʢʮʽʷ ʛʣʦʙʘʣʴʥʦ ʧʦʰʠʨʝʥʘ ʽ ʫ ʣʶʜʠʥʠ ʤʘʻ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʪʷʞʢʦʛʦ 

ʧʝʨʝʙʽʛʫ ʟ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ [1]. ʃʝʧʪʦʩʧʽʨʦʟ ʚʨʘʞʘʻ ʙʘʛʘʪʦ ʚʠʜʽʚ ʪʚʘʨʠʥ, 

ʩʧʨʠʯʠʥʶʶʯʠ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʫʟʘʛʘʣʴʥʠʪʠ ʛʦʣʦʚʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ 

ʣʝʧʪʦʩʧʽʨʦʟʫ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʜʦʩʪʫʧʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʜʞʝʨʝʣʘ ʱʦʜʦ ʧʨʦʙʣʝʤʠ ʣʝʧʪʦʩʧʽʨʦʟʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʤʝʪʦʜ 

ʝʧʽʟʦʦʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ [3] ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ [4].  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʠʡ ʨʝʟʝʨʚʫʘʨ ʟʙʫʜʥʠʢʘ (ʣʝʧʪʦʩʧʽʨ) - 

ʤʠʰʦʧʦʜʽʙʥʽ ʛʨʠʟʫʥʠ, ʟʦʢʨʝʤʘ ʤʠʰʽ ʪʘ ʱʫʨʠ [2]. ʃʝʧʪʦʩʧʽʨʦʟ ʻ ʧʨʠʨʦʜʥʦ-

ʚʦʛʥʠʱʝʚʦʶ ʽʥʬʝʢʮʽʻʶ, ʪʦʤʫ ʱʦ ʚ ʧʨʠʨʦʜʽ ʮʽ ʚʦʛʥʠʱʘ ʬʦʨʤʫʶʪʴ ʜʠʢʽ ʛʨʠʟʫʥʠ 

ʚ ʥʝʧʨʦʪʦʯʥʠʭ ʚʦʜʦʡʤʘʭ ï ʙʦʣʦʪʠʩʪʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʥʘʚʢʦʣʦ ʨʽʯʦʢ ʪʘ ʦʟʝʨ [5]. 

ɺ ʋʢʨʘʾʥʽ ʭʚʦʨʦʙʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚ ʫʩʽʭ ʦʙʣʘʩʪʷʭ [6]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʣʝʧʪʦʩʧʽʨʦʟ ʫ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ ʩʧʨʠʯʠʥʶʶʪʴ ʙʣʠʟʴʢʦ 

250 ʩʝʨʦʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʣʝʧʪʦʩʧʽʨ, ʦʙôʻʜʥʘʥʠʭ ʫ 26 ʩʝʨʦʛʨʫʧ. ɺ ʋʢʨʘʾʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʟʙʫʜʥʠʢʠ 17 ʩʝʨʦʛʨʫʧ. ʏʘʩʪʽʰʝ ʽʟʦʣʶʶʪʴ ʣʝʧʪʦʩʧʽʨ 

ʩʝʨʦʛʨʫʧ Icterohaemorrhagiae, Grippotyphosa, Hebdomadis, Sejro, Mini, Canicola, 

Pomonʘ, Tarassovi, Bratislava, Cynopteri [5]. 

ʇʨʠʨʦʜʥʽ ʦʩʝʨʝʜʢʠ ʣʝʧʪʦʩʧʽʨʦʟʫ - ʮʝ ʚʽʜʢʨʠʪʽ ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ ʧʦʧʫʣʷʮʽʾ ʙʽʦʮʝʥʦʟʽʚ ʽʩʥʫʶʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʙʽʦʪʠʯʥʠʤʠ ʪʘ ʘʙʽʦʪʠʯʥʠʤʠ [1]. 
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ɽʧʽʟʦʦʪʠʯʥʦ-ʝʧʽʜʝʤʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʽ ʩʦʮʝʢʦʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʽʚ [1]. 

ɿʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʣʝʧʪʦʩʧʽʨʦʟ ʩʝʨʝʜ ʣʶʜʝʡ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʫ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʽʟ ʧʽʢʦʤ ʚ ʩʝʨʧʥʽ-ʚʝʨʝʩʥʽ. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʪʠʤ, ʱʦ ʣʶʜʠ ʧʝʨʝʚʘʞʥʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʻ ʥʦʩʽʾ 

ʣʝʧʪʦʩʧʽʨ ʨʽʟʥʠʭ ʩʝʨʦʛʨʫʧ, ʟʦʢʨʝʤʘ, Grippotyphosa, ʧʽʜ ʯʘʩ ʨʠʙʦʣʦʚʣʽ, ʢʫʧʘʥʥʷ ʫ 

ʚʦʜʦʡʤʘʭ ʪʘ ʚʠʢʦʥʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ [6]. 

ɿʦʢʨʝʤʘ, ʫ 2019 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʟʘʬʽʢʩʦʚʘʥʦ 295 ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʝʨʝʜ ʣʶʜʝʡ, ʫ 2020 ʨʦʮʽ ï 120 [7].  

ɸʥʪʨʦʧʫʨʛʽʯʥʽ ʦʩʝʨʝʜʢʠ ʭʚʦʨʦʙʠ ʚʠʥʠʢʘʶʪʴ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ. ɺ ʾʭ ʫʪʚʦʨʝʥʥʽ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʩʠʥʘʥʪʨʦʧʥʽ ʛʨʠʟʫʥʠ, ʟʦʢʨʝʤʘ ʱʫʨʠ, ʚʽʜ ʷʢʠʭ ʟʘʨʘʞʘʶʪʴʩʷ ʩʚʽʡʩʴʢʽ 

ʩʚʠʥʽ, ʚʝʣʠʢʘ ʨʦʛʘʪʘ ʭʫʜʦʙʘ, ʢʦʪʠ ʽ ʩʦʙʘʢʠ [8, 9]. 

ʃʶʜʠ ʟʘʨʘʞʘʶʪʴʩʷ ʣʝʧʪʦʩʧʽʨʦʟʦʤ ʥʝ ʣʠʰʝ ʚʽʜ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ, 

ʘʣʝ ʡ ʚʽʜ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ [10]. 

ɼʣʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʪʚʘʨʠʥ ʭʘʨʘʢʪʝʨʥʽ ʛʘʨʷʯʢʘ, ʞʦʚʪʷʥʠʮʷ, ʢʨʦʚʦʚʠʣʠʚʠ, 

ʟʘʧʘʣʝʥʥʷ ʦʙʦʣʦʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʝʤʘʪʫʨʽʷ, ʚʦʛʥʠʱʝʚʽ ʥʝʢʨʦʟʠ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʘ ʰʢʽʨʠ, ʘʪʦʥʽʷ ʰʣʫʥʢʫ ʽ ʢʠʰʦʢ, ʤʘʩʪʠʪʠ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʘʙʦʨʪʠ, ʥʘʨʦʜʞʝʥʥʷ ʥʝʞʠʪʪʻʟʜʘʪʥʦʛʦ ʧʨʠʧʣʦʜʫ [2]. 

ʇʨʦʪʝ, ʩʝʨʝʜ ʪʚʘʨʠʥ ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʧʝʨʝʙʽʛʘʪʠ ʙʝʟ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ. ʉʚʽʡʩʴʢʽ ʪʚʘʨʠʥʠ-ʣʝʧʪʦʩʧʽʨʦʥʦʩʽʾ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʟʙʫʜʥʠʢʘ ʽʟ ʩʝʯʝʶ 

ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʘ ʜʠʢʽ ʛʨʠʟʫʥʠ ʚʠʜʽʣʷʶʪʴ ʣʝʧʪʦʩʧʽʨʠ ʽʟ 

ʩʝʯʝʶ ʚʩʝ ʞʠʪʪʷ [5]. 

ʃʶʜʠ ʟʘʨʘʞʘʶʪʴʩʷ ʣʝʧʪʦʩʧʽʨʦʟʦʤ ʘʣʽʤʝʥʪʘʨʥʦ (ʯʝʨʝʟ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ) ʪʘ ʯʝʨʝʟ ʨʘʥʠ. ʇʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʩʝʯʽ ʛʨʠʟʫʥʽʚ ʥʘ ʧʨʦʜʫʢʪʠ 

ʭʘʨʯʫʚʘʥʥʷ ʣʝʧʪʦʩʧʽʨʠ ʟʘ ʫʤʦʚ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʚʠʞʠʚʘʶʪʴ ʥʘ ʥʠʭ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ [5]. 

ʃʶʜʠʥʘ ʽʥʬʽʢʫʻʪʴʩʷ ʣʝʧʪʦʩʧʽʨʘʤʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʚʦʜʦʡʤʘʭ, ʢʫʜʠ 

ʟʙʫʜʥʠʢʠ ʧʦʪʨʘʧʣʷʶʪʴ ʽʟ ʩʝʯʝʶ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʽ ʚʠʞʠʚʘʶʪʴ ʪʘʤ ʪʨʠʚʘʣʠʡ ʯʘʩ ï 

ʪʠʞʥʽ, ʥʘʚʽʪʴ ʤʽʩʷʮʽ [5]. 
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ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʧʽʜʝʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʱʦʜʦ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʝʨʝʜ ʣʶʜʝʡ 

ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʯʠʩʝʣʴʥʦʩʪʽ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, 

ʽʥʬʽʢʦʚʘʥʦʩʪʽ ʪʘ ʣʝʧʪʦʩʧʽʨʦʥʦʩʽʡʩʪʚʘ ʩʝʨʝʜ ʥʠʭ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʥʘʙʦʨʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʰʪʘʤʽʚ ʣʝʧʪʦʩʧʽʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʠʭ ʩʝʨʦʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʟʙʫʜʥʠʢʽʚ ʫ ʪʚʘʨʠʥ [10].  

ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʣʝʧʪʦʩʧʽʨʦʟʫ ʚ ʣʶʜʠʥʠ ï ʮʝ ʟʘʨʘʞʝʥʥʷ 

ʟʙʫʜʥʠʢʦʤ L. Icterohaemorrhagiae [1]. 

ʇʘʪʦʛʝʥʥʠʡ ʚʧʣʠʚ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙʠ (ʙʘʢʪʝʨʽʡ ʣʝʧʪʦʩʧʽʨ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʯʠʥʶʻ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʥʠʨʢʘʭ, ʚʠʙʽʨʢʦʚʦ ʚʨʘʞʘʶʯʠ 

ʟʚʠʚʠʩʪʽ ʢʘʥʘʣʴʮʽ ʟ ʧʨʦʷʚʘʤʠ ʜʠʩʪʨʦʬʽʾ ʽ ʥʝʢʨʦʟʫ, ʯʝʨʝʟ ʱʦ ʚʠʥʠʢʘʻ ʛʦʩʪʨʘ 

ʥʠʨʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ʋ ʚʨʘʞʝʥʽʡ ʧʝʯʽʥʮʽ (ʯʘʩʪʦ ʟ ʞʦʚʪʷʥʠʮʝʶ) ʚʠʷʚʣʷʶʪʴ 

ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ, ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʡ ʭʦʣʝʩʪʘʟ ʽ ʛʝʤʦʣʽʟ. 

ʊʘʢʦʞ ʚʽʜʤʽʯʘʶʪʴ ʪʨʦʤʙʦʛʝʤʦʨʘʛʽʯʥʽ ʷʚʠʱʘ ʪʘ ʚʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [6]. 

ɿʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ 

ʧʨʦʚʦʜʷʪʴ ʟʛʽʜʥʦ ʯʠʥʥʦʾ ʽʥʩʪʨʫʢʮʽʾ çʇʨʦ ʟʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ 

ʪʚʘʨʠʥ ʚʽʜ ʣʝʧʪʦʩʧʽʨʦʟʫè [11]. ʇʨʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʶʪʴ ʧʣʘʥʦʚʽ ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙ ʩʠʨʦʚʘʪʦʢ ʢʨʦʚʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʥʪʠʪʽʣ ʜʦ ʟʙʫʜʥʠʢʽʚ ʫ ʨʝʘʢʮʽʾ 

ʤʽʢʨʦʘʛʣʶʪʠʥʘʮʽʾ (ʈʄɸ) ʚ ʫʤʦʚʘʭ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ, ʧʣʘʥʦʚʫ ʚʘʢʮʠʥʘʮʽʶ ʪʘ ʜʝʨʘʪʠʟʘʮʽʶ [11]. 

ɯʤʫʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʣʝʧʪʦʩʧʽʨʦʟ ʚʩʽʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽʟ 17 

ʩʝʨʦʛʨʫʧʘʤʠ ʣʝʧʪʦʩʧʽʨ ʧʨʦʚʦʜʠʪʴ ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʟ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʽʪʘʨʥʦʾ ʝʢʩʧʝʨʪʠʟʠ (ɼʅɼɯʃɼɺʉɽ) 

ʫ ʤ.ʂʠʽʚ [5]. 

ʇʦʛʦʣʽʚôʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʚ ʋʢʨʘʾʥʽ ʱʝʧʣʶʶʪʴ ʧʨʦʪʠ 

ʣʝʧʪʦʩʧʽʨʦʟʫ ʧʦʣʽʚʘʣʝʥʪʥʦʶ ʚʘʢʮʠʥʦʶ (ʚʘʨʽʘʥʪ bovis), ʷʢʘ ʧʨʦʪʷʛʦʤ ʧʽʚʨʦʢʫ 

ʧʦʧʝʨʝʜʞʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠ ʟʘʨʘʞʝʥʥʽ ʪʚʘʨʠʥ ʣʝʧʪʦʩʧʽʨʘʤʠ ʩʝʨʦʛʨʫʧ 

Icterohaemorrhagiae, Grippotyphosa, Tarassovi, Sejroe ʪʘ Hebdomadis. 
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ɯʤʫʥʽʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʦ ʚʩʝ ʩʧʨʠʡʥʷʪʣʠʚʝ ʜʦ ʣʝʧʪʦʩʧʽʨʦʟʫ ʧʦʛʦʣʽʚôʷ 

ʪʚʘʨʠʥ. ʑʝʧʣʝʥʥʷ ʧʦʧʝʨʝʜʞʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʡʦʛʦ ʧʨʦʷʚʠ, ʟʦʢʨʝʤʘ ʘʙʦʨʪʠ, 

ʪʘ ʣʝʧʪʦʩʧʽʨʦʥʦʩʽʡʩʪʚʦ [11].  

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʝʨʝʜ ʣʶʜʝʡ ʻ 

ʩʘʥʽʪʘʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʨʦʙʦʪʘ ʡ ʟʘʭʦʜʠ ʟ ʚʠʥʠʱʝʥʥʷ ʛʨʠʟʫʥʽʚ [1]. 

ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙʠ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ 

ʛʽʛʽʻʥʠ, ʥʝ ʣʦʚʠʪʠ ʨʠʙʫ ʽ ʥʝ ʢʫʧʘʪʠʩʴ ʫ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜʦʡʤʘʭ, ʟʘʧʦʙʽʛʘʪʠ 

ʟʘʙʨʫʜʥʝʥʥʶ ʛʨʠʟʫʥʘʤʠ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ [12]. 

ɺʠʩʥʦʚʢʠ. 1. ʇʨʦʙʣʝʤʘ ʣʝʧʪʦʩʧʽʨʦʟʫ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ 

ʛʣʦʙʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʽ ʪʝʥʜʝʥʮʽʶ ʫ ʣʶʜʠʥʠ ʜʦ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʟ ʚʠʩʦʢʦʶ 

ʣʝʪʘʣʴʥʽʩʪʶ. 

2. ʃʶʜʠ ʽʥʬʽʢʫʶʪʴʩʷ ʣʝʧʪʦʩʧʽʨʘʤʠ ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʯʘʩ ʨʠʙʦʣʦʚʣʽ ʪʘ 

ʢʫʧʘʥʥʷ ʫ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜʦʡʤʘʭ ʚʣʽʪʢʫ ʡ ʚʦʩʝʥʠ. 

3. ʊʷʞʢʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʫ ʣʶʜʝʡ ʟʫʤʦʚʣʶʻ ʟʙʫʜʥʠʢ L. 

icterohaemorrhagiae. 

4. ɿʘʨʘʞʝʥʥʷ ʣʶʜʠʥʠ ʣʝʧʪʦʩʧʽʨʦʟʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚʽʜ 

ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ, ʘʣʝ ʡ ʚʽʜ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ. 

5. ɺ ʋʢʨʘʾʥʽ ʟʘʭʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʝʨʝʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʧʦʣʷʛʘʶʪʴ ʫ ʟʜʽʡʩʥʝʥʥʽ ʢʦʥʪʨʦʣʶ ʽʥʬʝʢʮʽʾ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʠʨʦʚʘʪʦʢ ʢʨʦʚʽ ʚ 

ʨʝʘʢʮʽʾ ʤʽʢʨʦʘʛʣʶʪʠʥʘʮʽʾ (ʈʄɸ), ʜʝʨʘʪʠʟʘʮʽʾ ʜʣʷ ʟʥʠʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʟʝʨʚʫʘʨʽʚ ʟʙʫʜʥʠʢʘ ʪʘ ʚʘʢʮʠʥʘʮʽʾ ʩʧʨʠʡʥʷʪʣʠʚʦʛʦ ʧʦʛʦʣʽʚôʷ. 

6. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʽʨʦʟʫ ʩʝʨʝʜ ʣʶʜʝʡ 

ʻ ʩʘʥʽʪʘʨʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʨʦʙʦʪʘ ʡ ʟʘʭʦʜʠ ʟ ʚʠʥʠʱʝʥʥʷ ʛʨʠʟʫʥʚ̔. 
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Introduction.  Recently, the trend of using natural products and antioxidants 

has increased in the world. The natural antioxidants derived from plant materials are 

mainly polyphenols (phenolic acids, flavonoids, anthocyanins, lignans, and stilbenes), 

carotenoids (xanthophylls and carotene), and vitamins (vitamins E and C). Intensive 

research is currently underway to find new natural and synthetic antioxidants. As 

many plants are rich in various chemicals that have significant metabolic activity, 

they are considered an important natural antioxidant source that can serve for the 

development of new drugs. So far, more than 4,000 different polyphenols have been 

obtained from plants. Polyphenols such as flavonoids, phenolic acids, and 

isoflavonoids are more common in plants and are currently being widely studied. 

Keywords: Zosima absinthifolia, natural antioxidants, tocopherols, ascorbic 

acid, phenolic compounds. 

Aim. The purpose of the research was to determine the amount of some 

natural, biologically active substances having antioxidant activity in the above-

ground organs of the plant Zosima absinthifolia (Vent.) Link collected from the 

suburbs of Baku.  

Materials and methods. A perennial herbaceous plant of the Apiaceae family, 

Zosima absinthifolia (Vent.) was used as the object of the study. Plant materials were 

collected in May from the area called Gobustan. 
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Ascorbic acid was determined spectrophotometrically based on the formation 

of Fe hexacyanoferrate by the reduction of potassium hexacyanoferrite (Fe
+3

) to 

potassium hexacyanoferrate (Fe
+2

) at a wavelength of 680 nm [1]. The quantification 

of soluble phenolic compounds was based on the interaction of phenols in plant 

extract with the Folin-Ciocalteu at 760 nm [2]. The amount of tocopherols was 

determined based on the oxidation of Fe
2+ 

ions to Fe
3+

 under the influence of 

tocopherols at 460 nm and 520 nm [3]. 

Results and discussion. The amount of natural antioxidants in samples 

prepared from the above-ground parts of the plant-leaves, flowers and fruits was 

studied. The highest amount of total phenolic compounds was found to accumulate in 

the flowers and fruits of the plant, and the least in the leaves. At the same time, the 

highest amounts of tocopherols and ascorbic acid in the total extract of plant samples 

are concentrated in the leaves.  

Conclusions. In summary, the total phenolic compounds are higher in flowers 

and fruits, and the amount of ascorbic acid and tocopherols is higher in the leaves. 

Further research is planned on natural antioxidants having biological activity in 

the roots and above-ground organs of plants in the generative developmental stages 

of ontogenesis. 
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ɸɼɸʇʊɸʎɯʗ ʆʈɻɸʅɯɿʄʋ ʅɸ ʌɯɿʀʏʅɽ ʅɸɺɸʅʊɸɾɽʅʅʗ 

 

ɸʛʘʣʘʢʦʚ ɺôʷʯʝʩʣʘʚ ʉʝʨʛʽʡʦʚʠʯ 

ɺʠʢʣʘʜʘʯ ʪʘ ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 

ʐʝʨʝʤʝʪʘ ʇʦʣʽʥʘ ɼʤʠʪʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 1-ʛʦ ʢʫʨʩʫ ʬʘʢʫʣʴʪʝʪʫ ʝʢʦʥʦʤʽʢʠ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ɸʜʘʧʪʘʮʽʡʥʽ ʟʤʽʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤʽ 

ʧʽʜʚʠʱʫʶʪʴ ʟʜʽʙʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʨʫʭʦʚʠʭ ʟʘʚʜʘʥʴ. ʍʘʨʘʢʪʝʨ ʽ 

ʩʪʫʧʽʥʴ ʮʠʭ ʟʤʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡ ʪʨʠʚʘʣʦʩʪʽ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, 

ʤʝʪʦʜʠʢʠ ʪʨʝʥʫʚʘʥʥʷ ʽ ʯʘʩʪʦʪʠ ʪʨʝʥʫʚʘʣʴʥʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʚʽʜ ʛʝʥʝʪʠʯʥʠʭ 

ʧʝʨʝʜʫʤʦʚ ʽ ʨʽʚʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ. ʈʝʛʫʣʷʨʥʽ ʬʽʟʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʛʘʨʤʦʥʽʡʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʆʟʥʘʡʦʤʠʪʠ ʟʽ ʟʤʽʥʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ, 

ʟ ʨʝʘʢʮʽʷʤʠ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʧʽʜ ʯʘʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʋ ʩʧʦʨʪʽ ʧʦʥʷʪʪʷ ʘʜʘʧʪʘʮʽʾ 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʟʤʽʥʘ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʟʦʚʥʽʰʥʽʭ ʜʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʇʨʦʮʝʩʠ ʘʜʘʧʪʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʟʘ ʧʝʚʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʨʘʚ. 

ʅʘʩʣʽʜʢʦʤ ʘʜʘʧʪʘʮʽʾ ʻ ʨʝʘʢʮʽʷ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʜʽʶ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʽʜ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚ ʪʝʦʨʽʾ ʡ ʧʨʘʢʪʠʮʽ 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʨʦʟʫʤʽʶʪʴ ʙʫʜʴ-ʷʢʫ ʬʦʨʤʫ ʤôʷʟʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʚʢʣʶʯʘʻ ʦʜʥʦʨʘʟʦʚʝ ʘʙʦ ʧʦʚʪʦʨʥʝ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʧʽʜ 

ʯʘʩ ʷʢʠʭ ʚ ʦʨʛʘʥʽʟʤʽ ʚʠʥʠʢʘʶʪʴ ʚʠʨʘʞʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ (ʬʽʟʽʦʣʦʛʽʯʥʽ ʡ 

ʙʽʦʭʽʤʽʯʥʽ) ʟʤʽʥʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʩʪʫ ʪʨʝʥʦʚʘʥʦʩʪʽ.  

ʇʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʬʘʭʽʚʮʷʤʠ ʟ ʪʝʦʨʽʾ ʡ ʧʨʘʢʪʠʢʠ ʩʧʦʨʪʫ ʨʦʟʛʣʷʜʘʶʪʴ ʟ 

ʜʚʦʭ ʙʦʢʽʚ ï ʩʧʦʨʪʠʚʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ.  
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ʌʽʟʽʦʣʦʛʽʯʥʘ ʘʜʘʧʪʘʮʽʷ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʤʽʥ 

ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ ʽ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʦʩʪʽʡʥʦʩʪʽ ʡʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʛʦʤʝʦʩʪʘʟʫ. 

ɸʜʘʧʪʘʮʽʷ (adaptation) ï ʧʨʦʮʝʩ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʧʦʧʫʣʷʮʽʾ ʘʙʦ 

ʽʥʰʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʽ ʯʘʩʫ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʚʠʜʽʣʷʶʪʴ 

ʪʝʨʤʽʥʦʚʫ ʽ ʜʦʚʛʦʪʨʠʚʘʣʫ ʘʜʘʧʪʘʮʽʶ.  

ʊʝʨʤʽʥʦʚʘ ʘʜʘʧʪʘʮʽʷ ï ʮʝ ʙʝʟʧʦʩʝʨʝʜʥʷ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʜʥʦʨʘʟʦʚʽ ʜʽʾ 

ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʘʣʽʟʫʻʪʴʩʷ ʚʦʥʘ ʥʘ ʦʩʥʦʚʽ ʨʘʥʽʰʝ ʩʬʦʨʤʦʚʘʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʤʽʥ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʦʙôʻʤʫ ʽ ʬʫʥʢʮʽʡ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ɼʦʚʛʦʪʨʠʚʘʣʘ ʘʜʘʧʪʘʮʽʷ ʦʭʦʧʣʶʻ ʚʝʣʠʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʦ (ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʝʨʤʽʥʦʚʦʾ ʘʜʘʧʪʘʮʽʾ) ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʩʫʤʫʚʘʥʥʷ ʩʣʽʜʽʚ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʚ 

ʦʨʛʘʥʽʟʤʽ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ. 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ 

ɸʜʘʧʪʘʮʽʷ ʩʧʦʨʪʩʤʝʥʘ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʜʦ ʫʤʦʚ ʩʧʝʮʠʬʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʜʠʭʘʣʴʥʦʾ, ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʾ. 

ɸʜʘʧʪʘʮʽʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʌʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʢʣʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʟʤʽʥʠ, ʧʨʦʭʦʜʠʪʴ ʘʢʪʠʚʥʘ ʘʜʘʧʪʘʮʽʷ ʽ ʧʝʨʝʙʫʜʦʚʘ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ. ʆʜʥʫ ʟ ʛʦʣʦʚʥʠʭ ʨʦʣʝʡ ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʤôʷʟʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʽʛʨʘʻ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ. ʌʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʤʽʥ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ʄôʷʟʦʚʘ 

ʨʦʙʦʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ. 

ʇʝʨʰʠʡ ʟ ʥʠʭ ï ʮʝ ʧʝʨʽʦʜ ʚʧʨʘʮʴʦʚʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʢʨʦʚʦʦʙʽʛʫ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʧʦʢʦʶ ʜʦ 

ʚʝʣʠʯʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʨʽʚʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ ʝʪʘʧʫ 



115 

ʥʝʚʝʣʠʢʘ (ʚʽʜ 30 ʩ ʜʦ 2-2,5 ʭʚ). ɺʽʥ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧʝʨʽʦʜʠ ʩʪʘʨʪʦʚʦʾ ʨʝʘʢʮʽʾ ʡ 

ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ.  

ɼʨʫʛʠʡ ʝʪʘʧ ï ʩʪʽʡʢʠʡ ʩʪʘʥ (steady state) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʨʝʞʠʤʦʤ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʈʝʘʢʮʽʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ:  

- ʯʘʩʪʦʪʦʶ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ; - ʫʜʘʨʥʠʤ ʦʙôʻʤʦʤ ʩʝʨʮʷ;  

- ʘʨʪʝʨʽʘʣʴʥʠʤ ʪʠʩʢʦʤ; 

- ʭʚʠʣʠʥʥʠʤ ʦʙôʻʤʦʤ ʩʝʨʮʷ;  

- ʩʫʜʠʥʥʠʤ ʦʧʦʨʦʤ; 

- ʨʝʛʽʦʥʘʣʴʥʠʤ ʢʨʦʚʦʪʦʢʦʤ. 

ɸʜʘʧʪʘʮʽʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɼʠʭʘʣʴʥʘ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ 

ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʥʶ ʚ ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʟʤʫ ʽ ʚʠʚʝʜʝʥʥʷ ʟ ʥʠʭ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ.  

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʠ: 

1) ʣʝʛʝʥʝʚʫ ʚʝʥʪʠʣʷʮʽʶ (ʜʠʭʘʥʥʷ), ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝʤʽʱʝʥʥʷ ʛʘʟʽʚ 

ʚ ʣʝʛʝʥʽ ʪʘ ʟ ʣʝʛʝʥʽʚ; 

2) ʜʠʬʫʟʽʶ ï ʛʘʟʦʦʙʤʽʥ ʤʽʞ ʣʝʛʝʥʷʤʠ ʪʘ ʢʨʦʚôʶ; 

3) ʪʨʘʥʩʧʦʨʪ ʢʠʩʥʶ ʽ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʟ ʢʨʦʚôʶ; 

4) ʢʘʧʽʣʷʨʥʠʡ ʛʘʟʦʦʙʤʽʥ ï ʛʘʟʦʦʙʤʽʥ ʤʽʞ ʢʘʧʽʣʷʨʥʦʶ ʢʨʦʚôʶ ʽ 

ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʪʢʘʥʠʥʘʤʠ. 

ʃʝʛʝʥʝʚʘ ʚʝʥʪʠʣʷʮʽʷ (ʜʠʭʘʥʥʷ) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʚ ʦʨʛʘʥʽʟʤ ʢʠʩʥʶ ʽ ʚʠʚʝʜʝʥʥʷ ʟ ʦʨʛʘʥʽʟʤʫ ʚʫʛʣʝʮʶ. 

ʂʠʩʝʥʴ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʢʠʩʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʟʚʽʣʴʥʶʻʪʴʩʷ ʝʥʝʨʛʽʷ. ɺʫʛʣʝʮʴ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʢʠʩʣʝʥʥʷ 

ʚʫʛʣʝʚʦʜʽʚ. 

ʇʦʢʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ: 1. ɼʠʭʘʣʴʥʠʡ ʦʙôʻʤ (ɼʆ) ï ʦʙôʻʤ 

ʧʦʚʽʪʨʷ, ʱʦ ʚʜʠʭʘʻʪʴʩʷ ʽ ʚʠʜʠʭʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʢʦʞʥʦʛʦ ʜʠʭʘʣʴʥʦʛʦ ʮʠʢʣʫ.  

2. ʈʝʟʝʨʚʥʠʡ ʦʙôʻʤ ʚʜʠʭʘʥʥʷ (ʈʆʚʜ) ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙôʻʤ ʚʜʠʭʘʥʥʷ 

ʧʦʚʽʪʨʷ, ʷʢʠʡ ʤʦʞʥʘ ʚʜʠʭʥʫʪʠ ʧʽʩʣʷ ʩʧʦʢʽʡʥʦʛʦ ʚʠʜʠʭʫ ï 1500-2500 ʤʣ.  
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3. ʈʝʟʝʨʚʥʠʡ ʦʙôʻʤ ʚʠʜʠʭʫ (ʈʆʚʠʜ) ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙôʻʤ ʧʦʚʽʪʨʷ, ʱʦ 

ʤʦʞʥʘ ʚʠʜʠʭʥʫʪʠ ʧʽʩʣʷ ʩʧʦʢʽʡʥʦʛʦ ʚʠʜʠʭʫ ï 1300 ʤʣ.  

4. ɾʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʽʚ (ɾɭʃ) ï ʦʙôʻʤ ʧʦʚʽʪʨʷ, ʷʢʠʡ ʤʦʞʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʜʠʭʥʫʪʠ ʧʽʩʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʜʠʭʫ. ɾɭʃ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ɼʆ, 

ʈʆʚʜ, ʈʆʚʠʜ. ɾɭʃ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ ʫ ʞʽʥʦʢ ï 2,5ï4 ʣ, ʫ ʯʦʣʦʚʽʢʽʚ ï 3,5ï5 

ʣ, ʫ ʜʦʙʨʝ ʪʨʝʥʦʚʘʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ ɾɭʃ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 8 ʣ.  

5. ʏʘʩʪʦʪʘ ʜʠʭʘʥʥʷ (ʏɼ) ʟʘ 1 ʭʚʠʣʠʥʫ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʫ ʜʦʨʦʩʣʠʭ 

ʣʶʜʝʡ, ʱʦ ʥʝ ʟʘʡʤʘʶʪʴʩʷ ʩʧʦʨʪʦʤ ʽ ʘʢʪʠʚʥʦʶ ʬʽʟʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʩʢʣʘʜʘʻ 16-

20 ʜʠʭʘʣʴʥʠʭ ʨʫʭʽʚ ʽ 8-14 ï ʫ ʩʧʦʨʪʩʤʝʥʽʚ.  

6. ʍʚʠʣʠʥʥʠʡ ʦʙôʻʤ ʜʠʭʘʥʥʷ (ʍʆɼ) ïï ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ 

ʚʝʥʪʠʣʶʻʪʴʩʷ ʫ ʣʝʛʝʥʷʭ ʟʘ 1 ʭʚʠʣʠʥʫ. ʋ ʩʪʘʥʽ ʩʧʦʢʦʶ ʭʚʠʣʠʥʥʠʡ ʦʙôʻʤ ʜʠʭʘʥʥʷ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 10 ʣ, ʟʘ ʫʤʦʚʠ ʟʥʘʯʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ 

ʩʷʛʥʫʪʠ 160ï180 ʣ ʽ ʙʽʣʴʰʝ. ɿʙʽʣʴʰʝʥʥʷ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʣʝʛʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ 

ʫ ʧʨʦʧʦʨʮʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ, ʘʣʝ ʜʦ 

ʚʠʟʥʘʯʝʥʦʾ ʤʝʞʽ, ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʾ, ʧʦʧʨʠ ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʣʝʛʝʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴ.  

ɿʘ ʫʤʦʚʠ ʦʜʥʘʢʦʚʠʭ ʟʥʘʯʝʥʴ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʣʝʛʝʥʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʙʫʜʝ ʚʠʱʦʶ ʪʦʜʽ, ʢʦʣʠ ʡʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʚʜʷʢʠ 

ʟʙʽʣʴʰʝʥʥʶ ʜʠʭʘʣʴʥʦʛʦ ʦʙôʻʤʫ, ʥʽʞ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ.  

7. ʄʘʢʩʠʤʘʣʴʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʽʚ (ʄɺʃ) ï ʮʝ ʦʙôʻʤ ʧʦʚʽʪʨʷ, ʱʦ 

ʚʝʥʪʠʣʶʻʪʴʩʷ ʣʝʛʝʥʷʤʠ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʡ 

ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʞʠʪʪʻʚʦʾ 

ʤʽʩʪʢʦʩʪʽ ʣʝʛʝʥʽʚ, ʩʪʘʥʫ ʙʨʦʥʭʽʘʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʪʘ ʩʠʣʠ ʜʠʭʘʣʴʥʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ, ʘ ʪʦʤʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʩʧʽʨʦʛʨʘʬʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʍʆɼ, ɾɭʃ ʪʦʱʦ), ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʦʮʽʥʢʠ 

ʪʨʝʥʦʚʘʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ.  

ʋ ʥʦʨʤʽ ʄɺʃ ʩʪʘʥʦʚʠʪʴ: ʫ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ ï 80 ï 100 ʣ/ʭʚ, ʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ï 180 ï 240 (200) ʣ/ʭʚ (ʟʘʟʚʠʯʘʡ ʬʦʨʩʦʚʘʥʝ ʜʠʭʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʨʦʪʷʛʦʤ 15 ʩ ʽ ʤʥʦʞʠʪʴʩʷ ʥʘ 4, ʮʝ ʽ ʙʫʜʝ ʚʝʣʠʯʠʥʘ ʄɺʃ). 
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ɸʜʘʧʪʘʮʽʷ ʥʝʨʚʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʄôʷʟʠ ʣʶʜʠʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʦʣʦʢʦʥ ʜʚʦʭ ʪʠʧʽʚ: çʧʦʚʽʣʴʥʽè ʚʦʣʦʢʥʘ - 

ʧʦʚʽʣʴʥʦ ʩʢʦʨʦʯʫʶʪʴʩʷ (ʇʉ), çʰʚʠʜʢʽè ï ʰʚʠʜʢʦ ʩʢʦʨʦʯʫʶʪʴʩʷ (ʐʉ). ʅʘʟʚʠ 

ʇʉ ʽ ʐʉ-ʚʦʣʦʢʦʥ ʦʙʫʤʦʚʣʝʥʽ ʨʽʟʥʠʮʝʶ ʫ ʰʚʠʜʢʦʩʪʽ ʾʭ ʜʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʤʽʦʟʠʥ-ɸʊʌʘʟʠ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʝʨʚʦʚʫ ʩʪʠʤʫʣʷʮʽʶ ɸʊʌ 

ʰʚʠʜʰʝ ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʚ ʐʉ, ʥʽʞ ʚ ʇʉ-ʚʦʣʦʢʥʘʭ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʐʉ-

ʚʦʣʦʢʥʘ ʰʚʠʜʰʝ ʦʪʨʠʤʫʶʪʴ ʝʥʝʨʛʽʶ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ, ʥʽʞ ʇʉ-ʚʦʣʦʢʥʘ. 

çʇʦʚʽʣʴʥʽè ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʫʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ ʤʽʪʦʭʦʥʜʨʽʡ, ʚʦʥʠ ʛʫʩʪʽʰʝ 

ʧʨʦʥʠʟʘʥʽ ʢʘʧʽʣʷʨʘʤʠ, ʚ ʷʢʠʭ ʙʽʣʴʰʝ ʤʽʦʛʣʦʙʫʣʽʥʫ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻ ʢʠʩʝʥʴ ʟ 

ʢʘʧʽʣʷʨʽʚ ʫ ʤôʷʟʠ.  

çʐʚʠʜʢʽè ʚʦʣʦʢʥʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ɸʊʌ ʫ ʙʝʟʢʠʩʥʝʚʠʭ 

ʫʤʦʚʘʭ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʽ ʰʚʠʜʢʝ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʤôʷʟʦʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʪʦʤʫ 

ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʛʣʽʢʦʣʽʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚ ʥʠʭ ʫʪʨʠʤʫʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʢʦʣʽʨ ʾʭ ʩʚʽʪʣʽʰʠʡ, ʯʝʨʝʟ ʱʦ ʾʭ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʱʝ ʙʽʣʠʤʠ 

ʚʦʣʦʢʥʘʤʠ (çʧʦʚʽʣʴʥʽè ˈ ʯʝʨʚʦʥʠʤʠ ʚʦʣʦʢʥʘʤʠ). ɺʦʣʦʢʥʘ, ʱʦ ʰʚʠʜʢʦ 

ʩʢʦʨʦʯʫʶʪʴʩʷ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʰʚʠʜʢʦ ʩʢʦʨʦʯʫʚʘʣʴʥʽ ʪʠʧʫ çʘè (ʐʉʘ) ʽ ʰʚʠʜʢʦ 

ʩʢʦʨʦʯʫʚʘʣʴʥʽ ʚʦʣʦʢʥʘ ʪʠʧʫ çʙè (ʐʉʙ). ɯʩʥʫʻ ʽ ʪʨʝʪʽʡ ʪʠʧ ʰʚʠʜʢʦ 

ʩʢʦʨʦʯʫʚʘʣʴʥʠʭ ʚʦʣʦʢʦʥ ʪʠʧʫ çʚè (ʐʉʚ). ɺ ʩʝʨʝʜʥʴʦʤʫ ʤôʷʟʠ ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ 

50% ʟ ʇʉ ʽ ʥʘ 25% ʟ ʐʉ ï ʚʦʣʦʢʦʥ ʪʠʧʫ çʘè. ɯʥʰʽ 25% ʩʢʣʘʜʘʶʪʴ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʐʉ ï ʚʦʣʦʢʥʘ ʪʠʧʫ çʙè, ʪʦʜʽ ʷʢ ʐʉ ï ʚʦʣʦʢʥʘ ʪʠʧʫ çʚè ʩʢʣʘʜʘʶʪʴ 

ʚʩʴʦʛʦ 1-3%.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʩʢʣʘʜʘʻ 72-80% ʚʦʜʠ ʽ 20-28% ʩʫʭʦʛʦ 

ʟʘʣʠʰʢʫ ʚʽʜ ʤʘʩʠ ʤôʷʟʽʚ. ɺʦʜʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʣʴʰʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ 

ʽ ʩʣʫʛʫʻ ʨʦʟʯʠʥʥʠʢʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʨʝʯʦʚʠʥ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ 

ʩʢʣʘʜʘʶʪʴ ʙʽʣʢʠ ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʟôʻʜʥʘʥʥʷ. ʉʝʨʝʜ ʙʽʣʢʽʚ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ 

ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʥʽ ʙʽʣʢʠ ï ʙʣʠʟʴʢʦ 35%, 

ʤʽʦʬʽʙʨʽʘʣʴʥʽ ʙʽʣʢʠ ï 45% ʽ ʙʽʣʢʠ ʩʪʨʦʤʠ ï 20%. 

ʄôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʤʘʶʪʴ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
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ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʊʠʧ ʚʦʣʦʢʥʘ 

ʇʉ (ʪʠʧ ɯ) ʐʉʘ (ʪʠʧ ɯɯʘ) ʐʉʙ (ʪʠʧ ɯɯʙ) 

ʆʢʠʩʣʶʚʘʣʴʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ  
ɺʠʩʦʢʘ ʇʦʤʽʨʥʦ ʚʠʩʦʢʘ ʅʠʟʴʢʘ 

ɻʣʽʢʦʣʽʪʠʯʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 
ʅʠʟʴʢʘ ɺʠʩʦʢʘ ʄʘʢʩʠʤʘʣʴʥʘ 

ʐʚʠʜʢʽʩʪʴ 

ʩʢʦʨʦʯʝʥʥʷ 
ʇʦʚʽʣʴʥʘ ʐʚʠʜʢʘ ʐʚʠʜʢʘ 

ʆʧʽʨ ʚʪʦʤʽ  ɺʠʩʦʢʠʡ ʉʝʨʝʜʥʽʡ ʅʠʟʴʢʠʡ 

ʉʠʣʘ ʨʫʭʦʤʦʾ 

ʦʜʠʥʠʮʽ 
ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

 

ʇʉ-ʚʦʣʦʢʥʘʤ ʧʨʠʪʘʤʘʥʥʠʡ ʚʠʩʦʢʠʡ ʘʝʨʦʙʥʠʡ ʨʽʚʝʥʴ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʪʦʙʪʦ 

ʟʜʽʡʩʥʝʥʥʷ ʨʝʘʢʮʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʚ çʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶè. ɺ ʇʉ-

ʚʦʣʦʢʥʘʭ ʧʝʨʝʚʘʞʥʦ ʧʨʦʭʦʜʠʪʴ ʦʢʠʩʣʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʽ ʞʠʨʽʚ. ɺ ʧʨʦʮʝʩʽ 

ʦʢʠʩʣʝʥʥʷ ʇʉ-ʚʦʣʦʢʥʘ ʧʨʦʜʦʚʞʫʶʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ɸʊʌ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʦʣʦʢʥʘʤ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʠʚʥʠʤʠ ʽ ʜʦʟʚʦʣʷʻ ʾʤ ʧʽʜʪʨʠʤʫʚʘʪʠ ʤôʷʟʦʚʫ ʘʢʪʠʚʥʽʩʪʴ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʦʥʠ ʙʽʣʴʰ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ ʥʝʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  

ʐʉ-ʚʦʣʦʢʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʶ ʘʝʨʦʙʥʦʶ 

ʚʠʪʨʠʚʘʣʽʩʪʶ. ɺʦʥʠ ʙʽʣʴʰ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʘʥʘʝʨʦʙʥʦʾ (ʙʝʟʢʠʩʥʝʚʦʾ) ʜʽʷʣʴʥʦʩʪʽ.  

ʐʉʘ-ʚʦʣʦʢʥʘ ʚʠʨʦʙʣʷʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʩʠʣʫ, ʥʽʞ ʇʉ-ʚʦʣʦʢʥʘ, ʦʜʥʘʢ, 

ʚʦʥʠ ʣʝʛʢʦ ʚʪʦʤʣʶʶʪʴʩʷ ʟʘʚʜʷʢʠ ʦʙʤʝʞʝʥʽʡ ʚʠʪʨʠʚʘʣʦʩʪʽ. ʐʉʙ-ʚʦʣʦʢʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʯʘʩ ʚʠʙʫʭʦʚʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. ʄôʷʟʦʚʽ ʨʫʭʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʪʨʴʦʭ ʨʝʞʠʤʘʭ: ʢʦʥʮʝʥʪʨʠʯʥʦʤʫ, ʩʪʘʪʠʯʥʦʤʫ ʪʘ 

ʝʢʩʮʝʥʪʨʠʯʥʦʤʫ. ʇʨʠ ʢʦʥʮʝʥʪʨʠʯʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ ʜʦʚʞʠʥʘ ʤôʷʟʽʚ 

ʩʢʦʨʦʯʫʻʪʴʩʷ, ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ï ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʧʨʠ ʝʢʩʮʝʥʪʨʠʯʥʦʤʫ ï 

ʧʦʜʦʚʞʫʻʪʴʩʷ. ʐʉ- ʽ ʇʉ-ʚʦʣʦʢʥʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʶ ʩʠʣʦʶ ʽ ʰʚʠʜʢʽʩʪʶ 

ʩʢʦʨʦʯʝʥʴ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ʋ ʨʦʙʦʪʽ ʨʦʟʢʘʟʘʥʦ ʪʘ ʦʧʠʩʘʥʦ ʚʠʜʠ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʘʜʘʧʪʘʮʽʾ ʻ ʟʤʽʥʘ ʚʥʫʪʨʽʰʥʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʩʧʦʨʪʩʤʝʥʘ, ʾʭ 
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ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚ ʪʨʝʥʫʚʘʣʴʥʦʾ ʡ ʟʤʘʛʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʟʘʛʘʣʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 
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2. ɺʽʣʤʦʨ ɼʞ.ʍ, ʂʦʩʪʽʣʣ ɼ.ʃ. (1997) ʌʽʟʽʦʣʦʛʽʷ ʩʧʦʨʪʫ ʪʘ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʇʝʨ. ʟ ʘʥʛʣ. ʂ.: ʆʣʽʤʧʽʡʩʴʢʘ ʣʽʪʝʨʘʪʫʨʘ. (503 ʩʪʦʨʽʥʢʘ) 
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ʏʆʈʅɯ ʉʊʆʈɯʅʂʀ ʏʆʈʅʆɻʆ ʄʆʈʗ 

 

ɹʘʨʘʥʶʢ ɸʥʞʝʣʽʥʘ ʇʠʣʠʧʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ɯ ʢʘʪʝʛʦʨʽʾ 

ʅʻʪʢʦʚʘ ʊʝʪʷʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ʄʦʨʩʴʢʠʡ ʨʠʙʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʣʝʜʞ 

ʤ. ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ʃʶʜʠʥʘ ʚ ʤʦʨʽ ʟʙʠʨʘʻ ʥʝ ʩʽʶʯʠé 

 

ʏʦʨʥʝ ʤʦʨʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʚʽʜʽʛʨʘʚʘʣʦ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ, 

ʩʪʘʥʦʚʣʝʥʥʽ ʙʘʛʘʪʴʦʭ ʥʘʨʦʜʽʚ, ʫ ʨʦʟʚʠʪʢʫ ʽ ʜʦʣʽ ʙʽʣʴʰʦʩʪʽ ʮʠʚʽʣʽʟʘʮʽʡ. 

ɽʢʦʩʠʩʪʝʤʘ ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʝʢʦʩʠʩʪʝʤʦʶ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ, ʟ 

ʨʦʟʚʠʪʢʦʤ ʜʘʚʥʴʦʛʨʝʮʴʢʦʾ ʽ ʨʠʤʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʡ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʥʘ 

ʞʘʣʴ, ʚʦʥʘ ʩʪʘʣʘ ʥʘʦʯʥʦʶ ʤʦʜʝʣʣʶ ʪʦʛʦ, ʷʢ ʤʦʞʝ ʣʶʜʠʥʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʮʽʣʽ ʤʦʨʩʴʢʽ ʙʘʩʝʡʥʠ. ɿʘʢʦʥʠ ʧʨʠʨʦʜʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 

ʬʘʢʪʠʯʥʦ ʚʩʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʘʢʦʧʘʥʽ ʚ ˇʨʫʥʪ, ʩʢʠʥʫʪʽ ʚ ʨʽʯʢʠ, 

ʚʠʢʠʥʫʪʽ ʚ ʘʪʤʦʩʬʝʨʫ, ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʤʦʨʷʭ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚ ʘʢʚʘʪʦʨʽʾ 

ʏʦʨʥʦʛʦ ʤʦʨʷ ʪʘ ʋʢʨʘʾʥʠ, ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ ʧʨʦ ʘʥʪʨʦʧʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʛʽʜʨʦʩʬʝʨʫ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʟôʷʩʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʬʦʨʤʫʚʘʪʠ 

ʟʥʘʥʥʷ ʧʨʦ ʏʝʨʚʦʥʫ ʢʥʠʛʫ ʋʢʨʘʾʥʠ ʪʘ ʯʦʨʥʽ ʩʧʠʩʢʠ ʚʠʜʽʚ; ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤʘʭ ʤʦʨʷ ʪʘ 

ʟʘʭʦʜʘʭ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʡʦʛʦ ʬʣʦʨʠ ʽ ʬʘʫʥʠ; ʚʠʭʦʚʫʚʘʪʠ ʫ ʩʪʫʜʝʥʪʽʚ 

ʝʢʦʣʦʛʽʯʥʫ ʢʫʣʴʪʫʨʫ ʪʘ ʷʢʦʩʪʽ ʛʨʦʤʘʜʷʥʠʥʘ ʩʚʽʪʫ. 

ʎʷ ʪʝʤʘ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʘ ʪʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʰʢʦʣʷʨʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʨʦʟʰʠʨʶʻ ʾʭ ʢʨʫʛʦʟʽʨ ʽ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʜʦ ʤʘʣʦʚʽʜʦʤʠʭ 

ʘʙʦ ʟʦʚʩʽʤ ʥʝʚʽʜʦʤʠʭ ʾʤ ʬʘʢʪʽʚ, ʬʦʨʤʫʣʶʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʻʜʥʽʩʪʴ ʽ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʏʦʨʥʦʤʫ ʤʦʨʽ, ʥʘ ʡʦʛʦ 
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ʚʦʜʦʟʙʽʨʥʽʡ ʧʣʦʱʽ ʪʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʚʦʥʦ 

ʷʚʣʷʻʪʴʩʷ. 

ʅʘʨʘʟʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʥʝʩʪʠ ʜʦ ʚʩʽʭ ʽ ʢʦʞʥʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʟʥʘʥʥʷ ʽ ʧʝʨʝʢʦʥʘʥʥʷ. 

ʅʘ ʤʽʩʮʽ ʩʫʯʘʩʥʦʛʦ ʏʦʨʥʦʛʦ ʤʦʨʷ ʚ ʨʽʟʥʽ ʚʽʜʨʽʟʢʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ 

ʽʩʥʫʚʘʣʠ ʙʘʩʝʡʥʠ, ʷʢʽ ʤʘʣʠ ʽʥʰʽ ʨʠʩʠ ʙʽʦʪʦʧʫ ʽ ʙʽʦʮʝʥʦʟʫ: ʉʘʨʤʘʪʩʴʢʝ ʤʦʨʝ, 

ʇʦʥʪʽʡʩʴʢʝ ʦʟʝʨʦ-ʤʦʨʝ, ɼʘʚʥʴʦʝʚʢʩʽʥʩʴʢʠʡ ʙʘʩʝʡʥ, ʅʦʚʦʝʚʢʩʽʥʩʴʢʝ ʤʦʨʝ.  

ʏʦʨʥʝ ʤʦʨʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʽʚ, ʟʘ ʤʽʨʦʶ ʽʟʦʣʴʦʚʘʥʦʩʪʽ ʚʽʜ 

ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʚʦʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʽʣʴʢʠ ɸʟʦʚʩʴʢʦʤʫ ʤʦʨʶ. ʇʣʦʱʘ ʘʢʚʘʪʦʨʽʾ 

ʏʦʨʥʦʛʦ ʤʦʨʷ - 423 ʪʠʩ. ʢʤ
2
, ʦʙ'ʻʤ ʡʦʛʦ ʚʦʜ - 547 ʪʠʩ. ʢʤ

3
. ʄʘʢʩʠʤʘʣʴʥʘ 

ʛʣʠʙʠʥʘ - 2112 ʤ. ʐʠʨʠʥʘ ʰʝʣʴʬʫ ʜʦʩʷʛʘʻ 150-180 ʢʤ, ʦʜʥʘʢ ʚ ʨʘʡʦʥʘʭ, 

ʧʨʠʣʝʛʣʠʭ ʜʦ ʛʦʨʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʟʚʫʞʫʻʪʴʩʷ ʜʦ 10 - 2 ʢʤ. ɼʦʚʞʠʥʘ ʙʝʨʝʛʦʚʦʾ 

ʣʽʥʽʾ ʩʢʣʘʜʘʻ 4340 ʢʤ (ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ - 1628 ʢʤ). 

ɹʝʨʝʛʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʘʥʜʰʘʬʪʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ɺʦʜʦʟʙʽʨʥʠʡ 

ʙʘʩʝʡʥ ʥʘʨʘʭʦʚʫʻ ʙʽʣʴʰʝ 300 ʨʽʯʦʢ. ʇʣʦʱʘ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ (ʙʽʣʴʰʝ ʷʢ 2,3 

ʤʣʥ. ʢʤ
2
) ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʾ 22 ʢʨʘʾʥ ɭʚʨʦʧʠ ʽ ʄʘʣʦʾ ɸʟʽʾ.  

ʉʦʣʦʥʽʩʪʴ ʤʦʨʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʙʽʣʷ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 18 

ʛ/ʢʛ, ʘ ʚ ʧʨʠʙʝʨʝʞʥʽʡ ʜʦ 15 ʛ/ʢʛ ʽ ʥʠʞʯʝ (ʦʩʦʙʣʠʚʦ ʚ ʧʨʠʛʠʨʣʦʚʠʭ ʯʘʩʪʠʥʘʭ). 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʦʣʦʥʦʩʪʽ (ʚʠʱʽ ʟʘ 30 ʛ/ʢʛ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ 

ʥʠʞʥʴʦʙʦʩʬʦʨʩʴʢʽʡ ʪʝʯʽʾ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʦʨʷ ʚ ʣʽʪʥʽʡ ʯʘʩ ʜʦʩʷʛʘʻ 23-24 

Áʉ, ʙʽʣʷ ʙʝʨʝʛʽʚ ʜʦ 28-30Áʉ. ʅʠʞʯʝ ï ʰʘʨ ʭʦʣʦʜʥʦʾ ʚʦʜʠ, ʘ ʥʘ ʛʣʠʙʠʥʽ 150 ʤ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʪʝʤʧʝʨʘʪʫʨʘ 8,6-9 Áʉ ʽ ʪʘʢʦʶ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʜʥʘ.  

ɯʥʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʙʽʦʪʦʧʫ ʻ ʩʽʨʢʦʚʦʜʥʝʚʝ ʟʘʨʘʞʝʥʥʷ; ʙʽʣʷ 87% ʦʙ'ʻʤʫ 

ʚʦʜ ʧʦʟʙʘʚʣʝʥʽ ʆ
2
 ʽ ʟʘʙʨʫʜʥʝʥʥʷ H2S ʤʽʩʪʠʪʴʩʷ ʥʘ ʛʣʠʙʠʥʘʭ ʚʽʜ 150-200 ʤ ʽ ʜʦ 

ʜʥʘ ʤʦʨʷ.  

ɻʽʜʨʦʙʽʦʥʪʠ ʏʦʨʥʦʛʦ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʝʥʽ 3774 ʚʠʜʘʤʠ (ʚ ʪ. ʯ. 1619 ï 

ʛʨʠʙʽʚ, ʚʦʜʦʨʦʩʪʝʡ ʽ ʚʠʱʠʭ ʨʦʩʣʠʥ, 1983 ï ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, 168 ï ʨʠʙ, 4 ï 

ʤʦʨʩʴʢʠʭ ʩʩʘʚʮʽʚ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʚ ʉʝʨʝʜʟʝʤʥʦʤʫ ʤʦʨʽ ʥʘʨʘʭʦʚʫʶʪʴ 8000 
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ʚʠʜʽʚ (ʟʦʢʨʝʤʘ 500 ʚʠʜʽʚ ʨʠʙ). ʆʜʥʘʢ ʧʦ ʤʘʩʽ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʦʜʠʥʠʮʶ 

ʧʦʚʝʨʭʥʽ ʽ ʧʦ ʙʽʦʣʦʛʽʯʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʏʦʨʥʝ ʤʦʨʝ ʧʝʨʝʚʝʨʰʫʻ ʉʝʨʝʜʟʝʤʥʝ. 

ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʥʝʢʪʦʥʫ ʩʢʣʘʜʘʶʪʴ ʨʠʙʠ, ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʽʣʷ 200 ʚʠʜʽʚ 

ʽʭʪʽʦʬʘʫʥʠ (ʟʦʢʨʝʤʘ 186 ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ): 

¶ ʧʦʥʪʠʯʥʽ ʨʝʣʽʢʪʠ (ʪʶʣʴʢʘ, ʦʩʝʪʨʦʚʽ, ʦʩʝʣʝʜʮʝʚʽ, ʙʘʛʘʪʦ ʚʠʜʽʚ 

ʙʠʯʢʽʚ); 

¶ ʥʦʚʦʝʚʢʩʽʥʩʴʢʽ ʨʝʣʽʢʪʠ, ʭʦʣʦʜʥʦʚʦʜʥʽ (ʘʢʫʣʘ-ʢʘʪʨʘʥ, ʢʽʣʴʢʘ, 

ʤʝʨʣʘʥʢʘ, ʯʦʨʥʦʤʦʨʩʴʢʠʡ ʣʦʩʦʩʴ); 

¶ ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʽ ʚʩʝʣʝʥʮʽ, ʩʦʣʝʣʶʙʥʽ ʽ ʪʝʧʣʦʣʶʙʥʽ (ʭʘʤʩʘ, 

ʩʪʘʚʨʠʜʘ, ʩʘʨʛʘʥ, ʩʫʣʪʘʥʢʘ, ʣʦʙʘʥ, ʩʢʫʤʙʨʽʷ, ʧʝʣʘʤʽʜʘ ʽ ʽʥ.); 

¶ ʝʢʟʦʪʠʯʥʽ ʚʠʜʠ - ʛʘʤʙʫʟʽʷ (ʧʝʨʝʩʝʣʝʥʘ ʚ 20-ʽ XX ʩʪ. ʨʦʢʠ ʟ ɯʪʘʣʽʾ), 

ʩʦʥʷʯʥʘ ʨʠʙʘ (ʜʦʩʪʘʚʣʝʥʘ ʟ ɸʤʝʨʠʢʠ ʘʢʚʘʨʽʫʤʽʩʪʘʤʠ), ʧʽʣʝʥʛʘʩ (ʟʘʚʝʟʝʥʠʡ ʟ 

ʦʧʨʽʩʥʝʥʠʭ ʚʦʜ ʗʧʦʥʩʴʢʦʛʦ ʤʦʨʷ). 

ɯʟ ʩʩʘʚʮʽʚ ʫ ʏʦʨʥʦʤʫ ʤʦʨʽ ʤʝʰʢʘʶʪʴ 3 ʚʠʜʠ ʜʝʣʴʬʽʥʽʚ (ʘʬʘʣʽʥʘ, 

ʙʽʣʦʙʦʯʢʘ, ʘʟʦʚʢʘ ʘʙʦ ʤʦʨʩʴʢʘ ʩʚʠʥʷ) ʽ ʪʶʣʝʥʴ-ʯʝʨʥʝʮʴ ï ʪʨʘʛʽʯʥʘ ʚʪʨʘʪʘ 

ʏʦʨʥʦʛʦ ʤʦʨʷ. 

 ʆʩʥʦʚʥʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʬʽʪʦʧʣʘʥʢʪʦʥʫ: ʜʽʘʪʦʤʦʚʽ, ʜʽʥʦʬʽʪʦʚʽ, 

ʢʦʢʦʣʽʪʦʬʦʨʽʜʠ, ʟʝʣʝʥʽ, ʝʚʛʣʝʥʦʚʽ, ʩʠʥʴʦ-ʟʝʣʝʥʽ ï ʚʩʴʦʛʦ 745 ʚʠʜʽʚ 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ.  

ɼʦ ʩʢʣʘʜʫ ʟʦʦʧʣʘʥʢʪʦʥʫ ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʚʠʜʽʚ: ʚʽʜ ʦʜʥʦʢʣʽʪʠʥʥʠʭ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʜʦ ʽʢʨʠ ʽ ʣʠʯʠʥʦʢ ʨʠʙ. ʆʜʥʝ ʽʟ ʜʠʚʥʠʭ ʷʚʠʱ ʏʦʨʥʦʛʦ ʤʦʨʷ ï 

ʥʽʯʥʝ ʩʚʽʪʽʥʥʷ ʚʦʜʠ, ʩʧʨʠʯʠʥʝʥʝ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʦʜʥʦʢʣʽʪʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ - 

ʥʦʯʝʩʚʽʪʢʠ. ɺ ʧʝʨʽʦʜ ʤʘʩʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʦʯʝʩʚʽʪʦʢ ʩʚʽʪʠʪʴʩʷ ʚʩʝ: ʩʧʣʝʩʢʠ 

ʭʚʠʣʴ, ʦʧʫʱʝʥʽ ʫ ʚʦʜʫ ʨʫʢʠ, ʚʝʩʣʘ, ʨʠʙʘʣʴʩʴʢʽ ʟʥʘʨʷʜʜʷ, ʩʽʪʢʠ ʽ ʥʘʚʽʪʴ ʧʽʜʚʦʜʥʽ 

ʯʦʚʥʠ. ʇʘʫʩʪʦʚʩʴʢʠʡ ʥʘʧʠʩʘʚ ʧʨʦ ʩʚʽʯʝʥʥʷ ʤʦʨʷ ʪʘʢ: çéʤʦʨʝ ʧʨʝʚʨʘʱʘʣʦʩʴ ʚ 

ʥʝʟʥʘʢʦʤʦʝ ʟʚʝʟʜʥʦʝ ʥʝʙʦ, ʙʨʦʰʝʥʥʦʝ ʢ ʥʘʰʠʤ ʥʦʛʘʤ. ʄʠʨʠʘʜʳ ʟʚʝʟʜ, ʩʦʪʥʠ 

ʤʣʝʯʥʳʭ ʧʫʪʝʡ ʧʣʘʚʘʣʠ ʧʦʜ ʚʦʜʦʡ. ʆʥʠ ʪʦ ʧʦʛʨʫʞʘʣʠʩʴ, ʧʦʪʫʭʘʷ, ʥʘ ʩʘʤʦʝ ʜʥʦ, 

ʪʦ ʨʘʟʛʦʨʘʣʠʩʴ, ʚʩʧʣʳʚʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ.è 
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ɺ ʋʢʨʘʾʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʜʘʶʪʴʩʷ ʱʝ ʟʘʛʨʦʟʣʠʚʽʰʠʤʠ. ʏʦʨʥʝ 

ʤʦʨʝ ʟ ʡʦʛʦ ʯʫʜʦʚʠʤʠ ʤʦʨʝʞʠʪʝʣʷʤʠ ʛʠʥʝ. ɸ ʱʦ ʟʘʣʠʰʠʤʦ ʥʘʱʘʜʢʘʤ? ɰʤ ʪʝʞ 

ʨʠʙʢʠ ʟʘʭʦʯʝʪʴʩʷ, ʘʜʞʝé 

ɿʝʤʣʠ ʥʝ ʚʝʯʥʘ ʙʣʘʛʦʜʘʪʴ, 

ʂʦʛʜʘ ʜʘʣʝʢʦʛʦ ʧʦʪʦʤʢʘ 

ʊʳ ʧʫʩʪʠʰʴ ʧʦ ʩʚʝʪʫ 

ʉ ʢʦʪʦʤʢʦʡ -  

ɽʡ ʙʫʜʝʪ ʥʝʯʝʛʦ ʧʦʜʘʪʴ. 

ɺ. ʌʝʜʦʨʦʚ 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʏʦʨʥʦʛʦ ʤʦʨʷ ʧʦʯʘʚ ʧʦʛʽʨʰʫʚʘʪʠʩʴ ʚ 60-70 ʨʦʢʘʭ XX 

ʩʪʦʣʽʪʪʷ. ʊʦʤʫ ʢʨʘʾʥʘʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʫʟʙʝʨʝʞʞʽ ʏʦʨʥʦʛʦ ʤʦʨʷ, 

ʨʦʟʨʦʙʣʝʥʠʡ çʉʪʨʘʪʝʛʽʯʥʠʡ ʧʣʘʥ ʜʽʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʏʦʨʥʦʛʦ ʤʦʨʷè 

ʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ 31 ʞʦʚʪʥʷ ʩʚʷʪʦ ï ɼʝʥʴ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʷʢʝ ʥʦʩʠʪʴ ʝʢʦʣʦʛʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʉʘʤʝ ʚ ʮʝʡ ʜʝʥʴ ʫ 1996 ʨʦʮʽ ʰʽʩʪʴ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʭ ʢʨʘʾʥ ï 

ɹʦʣʛʘʨʽʷ, ʈʫʤʫʥʽʷ, ʊʫʨʝʯʯʠʥʘ, ɻʨʫʟʽʷ, ʈʦʩʽʷ ʽ ʋʢʨʘʾʥʘ - ʧʽʜʧʠʩʘʣʠ ʉʪʨʘʪʝʛʽʯʥʠʡ 

ʧʣʘʥ ʟ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʏʦʨʥʦʛʦ ʤʦʨʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ  ̔ ʚʠʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʫ 

ʏʦʨʥʦʛʦ ʤʦʨʷ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʨʽʯʢʠ (ʚʥʝʩʝʥʥʷ ʚ ʤʦʨʝ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ); 

- ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ (ʚʥʝʩʝʥʥʷ ʚ ʤʦʨʝ ʜʦʙʨʠʚ, ʧʝʩʪʠʮʠʜʽʚ, 

ʛʝʨʙʽʮʠʜʽʚ, ʯʘʩʪʦʢ ˇʨʫʥʪʫ); 

- ʧʨʦʤʠʩʣʦʚʽʩʪʴ (ʚʥʝʩʝʥʥʷ ʚ ʤʦʨʝ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ); 

- ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ (ʚʥʝʩʝʥʥʷ ʚ ʤʦʨʝ ʥʝʦʯʠʱʝʥʠʭ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʝʥʠʭ ʩʪʦʢʽʚ, ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ); 

- ʩʫʜʥʦʧʣʘʚʩʪʚʦ (ʥʘʬʪʦʚʝ ʪʘ ʰʫʤʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʨʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ); 

- ʧʦʨʪʠ (ʟʘʙʨʫʜʥʝʥʥʷ ʘʢʚʘʪʦʨʽʡ, ʧʦʛʣʠʙʣʝʥʥʷ ʜʥʘ, ʧʨʦʢʣʘʜʢʘ 

ʩʫʜʥʦʧʣʘʚʥʠʭ ʢʘʥʘʣʽʚ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʠ ʣʠʤʘʥʽʚ); 

- ʥʘʜʤʽʨʥʠʡ ʨʠʙʥʠʡ ʧʨʦʤʠʩʝʣ; 
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- ʚʠʜʦʙʫʪʦʢ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ 

ʜʦʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʰʝʣʴʬʽ); 

- ʪʫʨʠʟʤ (ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʨʷ, ʟʘʩʤʽʯʝʥʥʷ ʧʨʠʙʝʨʝʞʥʦʾ 

ʟʦʥʠ ʚʽʜʭʦʜʘʤʠ). 

ʋ ʏʦʨʥʝ ʤʦʨʝ ʟ ʚʦʜʘʤʠ ʨʽʢ  ̔ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʱʦʨʽʯʥʦ 

ʥʘʜʭʦʜʠʪʴ ʤʘʡʞʝ 80 ʪ ʨʪʫʪʽ, 4500 ʪ ʩʚʠʥʮʶ, 12000 ʪ ʮʠʥʢʫ, ʙʽʣʷ 111 ʪʠʩ. ʪ 

ʥʘʬʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʩʪʫʧʘʪʠ ʚ ʪʨʦʬʽʯʥʽ ʣʘʥʮʶʛʠ. ʊʨʠʚʘʣʠʡ ʯʘʩ ʚ ʤʦʨʩʴʢʽʡ ʚʦʜʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ (ʢʘʧʨʦʥʦʚʠʡ ʢʘʥʘʪ ʟʙʝʨʽʛʘʻʪʴʩʷ 100-200 

ʨʦʢ̔ʚ, ʧʣʘʩʪʠʢʦʚʘ ʧʣʷʰʢʘ ï ʜʦ 500 ʨʦʢʽʚ). ʇʣʘʩʪʠʢʦʚʽ ʚʽʜʭʦʜʠ ʩʧʨʠʯʠʥʷʶʪʴ 

ʰʢʦʜʫ ʤʦʨʩʴʢʠʤ ʦʨʛʘʥʽʟʤʘʤ, ʧʪʘʭʘʤ ʽ ʝʩʪʝʪʠʯʥʦʤʫ ʚʠʛʣʷʜʫ ʤʦʨʩʴʢʦʛʦ 

ʫʟʙʝʨʝʞʞʷ. ɿôʷʩʫʚʘʣʦʩʷ, ʱʦ 83% ʤʦʨʩʴʢʦʛʦ ʩʤʽʪʪʷ ï ʧʣʘʩʪʠʢ, ʣʠʰʝ ɼʫʥʘʡ ʪʘ 

ɼʥʽʩʪʝʨ ʥʝʩʫʪʴ ʚ ʤʦʨʝ ʚʽʜ 6 ʜʦ 50 ʦʜʠʥʠʮʴ ʩʤʽʪʪʷ ʥʘ ʛʦʜʠʥʫ; ʢʽʣʴʢʽʩʪʴ 

ʤʦʨʩʴʢʦʛʦ ʩʤʽʪʪʷ ʚ ʏʦʨʥʦʤʫ ʤʦʨʽ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʫ ʮʠʬʨʫ 

ʜʣʷ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ. 

ʆʪʞʝ, ʏʦʨʥʝ ʤʦʨʝ ʧʝʨʝʪʚʦʨʠʣʦʩʷ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʽʯʥʫ ʷʤʫ, ʚʝʣʠʯʝʟʥʠʡ 

ʩʝʧʪʠʯʥʠʡ ʙʘʢé 

ʏʦʨʥʝ ʤʦʨʝ ʚʠʟʥʘʥʝ ʷʢ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʝ ʚ ʩʚʽʪʽ. ɼʘʥʘ ʩʠʪʫʘʮʽʷ 

ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʧʨʠʢʣʘʜʦʤ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ, ʣʶʜʩʴʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʱʦʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʨʷʪʫʥʢʫ ʽ ʟʘʭʠʩʪʫ ʩʧʽʣʴʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʗʢ ʚʽʜʤʽʯʘʻ 

ʖ. ʇ. ɿʘʡʮʝʚ, ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʤʦʨʩʴʢʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ çʉʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫ ʜʽʡè ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʡ 

ʦʭʦʨʦʥʽ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʧʨʠʡʥʷʪʦʛʦ ʚ 1996 ʨʦʮʽ ʰʽʩʪʴʤʘ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʤʠ 

ʢʨʘʾʥʘʤʠ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʚʠʜʦʙʫʪʢʫ ʙʽʦʨʝʩʫʨʩʽʚ ʫ ʏʦʨʥʦʤʫ ʤʦʨʽ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ ʧʨʦʤʠʩʣʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚ ʤʝʞʘʭ ʚʩʽʻʾ ʝʢʦʩʠʩʪʝʤʠ. ɺʩʽ ʣʶʜʠ, ʱʦ ʞʠʚʫʪʴ ʧʦʩʪʽʡʥʦ ʘʙʦ 

ʚʽʜʧʦʯʠʚʘʶʪʴ ʥʘ ʙʝʨʝʛʘʭ ʽ ʚ ʙʘʩʝʡʥʽ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʧʦʚʠʥʥʽ ʧʨʦ ʮʝ ʧʘʤ'ʷʪʘʪʠ. 

ɿʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʝʢʦʩʠʩʪʝʤʠ ʟ ʫʩʽʤʘ ʛʽʜʨʦʙʽʦʥʪʘʤʠ ʚ ʥʘʰʠʭ ʨʫʢʘʭ. 

ʊʠʩʷʯʦʣʽʪʪʷʤʠ ʚʽʜʥʦʩʠʥʠ ʣʶʜʠʥʠ ʽ ʤʦʨʷ ʙʫʜʫʚʘʣʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 

ʣʶʜʠʥʘ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʤʦʨʩʴʢʽ ʙʘʛʘʪʩʪʚʘ ʽ ʚ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ 
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ʚʥʦʩʠʣʘ ʚ ʤʦʨʷ ʽ ʦʢʝʘʥʠ ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ. ɺʽʜ ʤʠʥʫʣʦʛʦ ʜʦʩʪʘʪʢʫ ʟʘʨʘʟ ʤʘʡʞʝ 

ʥʽʯʦʛʦ ʥʝ ʣʠʰʠʣʦʩʷ. ʇʨʦ ʮʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʩʣʦʚʘʤʠ ʄ. ɺʦʣʦʰʠʥʘ: 

çʨʘʩʧʣʝʩʢʘʣʠ ʤʳ ʜʨʝʚʥʠʝ ʯʘʰʠ, ʥʘʣʠʪʳʝ ʩʚʷʱʝʥʥʠʤ ʚʠʥʦʤè. 

ʅʠʥʽʰʥʽʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʪʨʝʙʫʻ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘʰʠʭ ʚʽʜʥʦʩʠʥ ʟ 

ʚʦʜʥʦʶ ʩʪʠʭʽʻʶ, ʘ ʪʘʢʦʞ ʫʩʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʚʽʜ ʚʽʣʴʥʦʛʦ ʧʨʦʤʠʩʣʫ ʤʠ ʧʦʚʠʥʥʽ 

ʧʝʨʝʡʪʠ ʜʦ ʦʧʽʢʠ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʘʧʘʩʽʚ. 

ɿʘʚʝʨʰʫʶʯʠ, ʟʛʘʜʫʶʪʴʩʷ ʧʨʦʨʦʯʽ ʪʘ ʟʘʩʪʝʨʽʛʘʶʯʽ ʩʣʦʚʘ ʖ. ʅʘʛʽʙʽʥʘ: 

çʇʨʠʨʦʜʘ ʤʩʪʠʪ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʝʤ ʟʘ ʚʩʷʢʦʝ ʙʝʟʜʫʤʥʦ-ʛʨʫʙʦʝ ʚʪʦʨʞʝʥʠʝ ʚ ʝʝ 
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ɺʇʃʀɺ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ɹɸʉɽʁʅʀ 

ʄɸʃʀʍ ʈɯʏʆʂ ʋʂʈɸɰʅʀ 

 

ɹʘʩʘʨʘʙʘ ɯʣʦʥʘ ɺʘʩʠʣʽʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ʈʽʚʥʝʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʠʪʘʥʥʷ. ɿʨʦʩʪʘʶʯʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʩʽʭ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʫʨʘʟʣʠʚʽʰʠʤʠ ʻ 

ʤʘʣʽ ʨʽʯʢʠ, ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʣʷ ʧʦʪʨʝʙ ʢʦʤʫʥʘʣʴʥʦʛʦ, ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʟʘʩʤʽʯʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. ʄʘʣʽ ʨʽʯʢʠ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ 

ʟʤʽʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʷʢʦʶ ʧʨʦʪʽʢʘʶʪʴ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʦʡʤʠ ʫ ʷʢʽ ʚʧʘʜʘʶʪʴ. ɿʤʽʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ 

ʚʦʜʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʟʥʠʢʥʝʥʥʽ ʮʽʥʥʠʭ ʚʠʜʽʚ, 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʟʥʠʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ 

ʪʦʱʦ. ʉʘʤʝ ʪʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʙʘʩʝʡʥʫ ʤʘʣʠʭ ʨʽʯʦʢ ʥʝʦʙʭʽʜʥʘ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ [3, 4, 5, 6].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ 

ʙʘʩʝʡʥʠ ʤʘʣʠʭ ʨʽʯʦʢ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʮʽʥʶʚʘʥʥʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʥʠʟʢʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ 

ʤʝʪʦʜʦʣʦʛʽʶ ʨʦʟʨʘʭʫʥʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʙʘʩʝʡʥʽʚ ʤʘʣʠʭ ʨʽʯʦʢ ʟʨʦʙʠʣʠ ʇ.ɯ. ʂʦʚʘʣʴʯʫʢ, 

ʃ.ɹ. ɹʠʰʦʚʝʮʴ, ɸ.ʇ. ʏʝʨʥʷʚʩʴʢʘ, ɺ.ɺ. ɻʨʝʙʽʥʴ, ɯ.ɺ. ɻʨʠʙ, ʇ.ɯ. ʂʦʚʘʣʴʯʫʢ, 

ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʠʡ, ɸ.ɺ. ʗʮʠʢ ʪʘ ʽʥ. [12, 13]. ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʽ ʚ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥʘʭ ʙʘʟʫʶʪʴʩʷ ʥʘ 
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ʙʘʩʝʡʥʦʚʦʤʫ ʧʽʜʭʦʜʽ ʪʘ ʧʦʣʷʛʘʶʪʴ ʫ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʩʪʨʫʢʪʫʨʠ ʣʘʥʜʰʘʬʪʽʚ ʽ ʾʭʥʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ [5]. 

ʊʝʦʨʝʪʠʯʥʠʤ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʽ ʤʝʪʦʜʠʯʥʠʤ ʘʩʧʝʢʪʘʤ ʚʠʚʯʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʧʨʠʩʚʷʯʝʥʽ ʥʘʫʢʦʚʽ ʧʨʘʮʽ 

ʚʯʝʥʠʭ-ʛʝʦʛʨʘʬʽʚ, ʛʽʜʨʦʭʽʤʽʢʽʚ, ʛʽʜʨʦʤʝʣʽʦʨʘʪʦʨʽʚ ʡ ʝʢʦʣʦʛʽʚ 

ʇ.ʌ. ɺʠʰʥʝʚʩʴʢʦʛʦ, ʆ. ɺ. ʂʠʨʠʣʶʢʘ, ʉ. ʉ. ʃʝʚʢʽʚʩʴʢʦʛʦ, ʆ. ɸ. ʃʽʭʦ, 

ɯ.ʗ. ʄʠʩʢʦʚʝʮʴ, ɺ. ɺ. ʄʦʨʦʢʦʚʘ, ʆ. ɺ. ʈʠʙʘʣʦʚʘ, ʊ. ɺ. ʉʦʣʦʚʝʡ, ɿ. ɺ. ʊʠʤʯʝʥʢʘ, 

ʆ. ɺ. ʎʚʻʪʦʚʦʾ, ʊ. ʆ. ʗʩʝʥʯʫʢʘ ʪʘ ʽʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 10916 ʤʘʣʠʭ ʨʽʯʦʢ (17,3%) ʟ ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ 10 

ʢʤ
2
 ʽ ʤʝʥʰʝ, 10647 (16,9%) ʟ ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ 50,1-100 ʢʤ

2
 ʪʘ 10591 (16,8%) ʟ 

ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ 101-200 ʢʤ
2
 (ʪʘʙʣ. 1, ʨʠʩ.1). ʈʦʟʧʦʜʽʣʝʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ ʟʘ 

ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʝ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʠʭ ʨʽʯʦʢ, ʱʦ ʤʘʶʪʴ 

ʧʣʦʱʫ ʚʦʜʦʟʘʙʦʨʫ 10,1-20 ʢʤ
2
 ʽ 1000-2000 ʢʤ

2
 [11]. 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʤʘʣʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʟʘ ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ [3] 

ɻʨʘʜʘʮʽʾ 

ʧʣʦʱ 

ʚʦʜʦʟʙʦʨʫ 

ʢʤ
2
 

ʄʘʣʽ ʨʽʯʢʠ 

ʂʽʣʴʢʽʩʪʴ 

ʉʫʤʘʨʥʘ 

ʜʦʚʞʠʥʘ, 

ʪʠʩ. ʢʤ 

ʉʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ, 

ʢʤ 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʚʜʦʚʞʢʠ ʧʦʥʘʜ 

10 ʢʤ. 

ʂʽʣʴʢʽʩʪʴ 

ʉʫʤʘʨʥʘ 

ʜʦʚʞʠʥʘ, 

ʪʠʩ. ʢʤ 

ʉʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ, 

ʢʤ 

ɼʦ 10,0 10916 24,9 2,28 104 1,68 16,2 

10,1-20 503 1,3 2,58 59 0,66 11,2 

20,1-50 8658 21,5 2,48 797 9,8 12,3 

50,1-100 10647 30,1 2,83 890 13,8 15,5 

101-200 10591 32,4 3,06 653 14,1 21,6 

201-500 9696 34,8 3,59 453 15,7 34,6 

501-1000 6911 23,6 3,41 168 10,0 59,5 

1001- 

2000 
5107 17,7 3,47 88 7,9 89,8 

ʈʘʟʦʤ 63029 185,8 2,95 3212 73,7 22,9 
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ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʟʘ ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ, (ʫ %), 

ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ [2] 

 

ʈʽʯʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʜʣʷ ʢʦʤʫʥʘʣʴʥʦ-

ʧʦʙʫʪʦʚʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ, ʛʽʜʨʦ-, ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʨʝʢʨʝʘʮʽʾ 

[3, 6, 7, 9]. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʧʣʠʚʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʫ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ 

ʨʝʞʠʤʽ, ʪʚʝʨʜʦʤʫ ʽ ʚʦʜʥʦʤʫ ʩʪʦʢʘʭ, ʨʫʩʣʦʚʠʭ ʧʨʦʮʝʩʘʭ, ʩʪʫʧʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʡʤʠ ʪʦʱʦ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʤʘʣʠʭ ʨʽʯʦʢ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ ʽ 

ʚʽʜʯʫʪʥʽʰʝ, ʥʽʞ ʥʘ ʩʝʨʝʜʥʽʭ ʯʠ ʚʝʣʠʢʠʭ. ʊʦʤʫ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʨʝʛʫʣʶʚʘʪʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʽ ʟʙʝʨʝʛʪʠ ʤʘʣʽ ʨʽʯʢʠ ʚʽʜ ʢʽʣʴʢʽʩʥʦʛʦ ʡ ʷʢʽʩʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʾʭ ʚʦʜ, 

ʟʘʤʫʣʝʥʥʷ ʪʘ ʧʦʚʥʦʛʦ ʟʥʠʱʝʥʥʷ [8, 10]. 

ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ ʟʜʽʡʩʥʶʶʪʴ ʥʝʦʯʠʱʝʥʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ, ʧʨʦʤʠʩʣʦʚʽ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʜʦʱʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ. 

ʇʦʪʨʘʧʣʷʶʯʠ ʜʦ ʚʦʜʦʡʤʠ ʚʦʥʠ ʟʫʤʦʚʣʶʶʪʴ ʟʤʽʥʠ, ʱʦ ʚʽʜʯʫʪʥʽ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʣʶʜʝʡ [9].  

ʏʫʪʣʠʚʽʩʪʴ ʤʘʣʠʭ ʨʽʯʦʢ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʨʦʩʪʘʻ ʚʥʘʩʣʽʜʦʢ ʩʫʢʫʧʥʦʾ ʜʽʾ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʨʫʩʣʘ, 

ʧʨʠʨʦʜʥʽ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ, ʦʩʫʰʫʚʘʣʴʥʘ ʤʝʣʽʦʨʘʮʽʷ, ʟʘʙʽʨ ʚʦʜʠ ʜʣʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʣʝʡ, ʟʥʠʞʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ, ʝʨʦʟʽʷ ˇʨʫʥʪʽʚ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ, ʟʨʦʩʪʘʶʯʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
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ʩʤʽʪʪʻʟʚʘʣʠʱ, ʨʦʟʙʫʜʦʚʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʪʘ ʤʘʛʽʩʪʨʘʣʝʡ ʥʝ ʣʠʰʝ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʦʢ, ʤʘʣʦʚʦʜʜʷ, ʧʝʨʝʩʠʭʘʥʥʷ, ʘʣʝ ʽ ʾʭ ʧʦʚʥʦʛʦ 

ʟʥʠʢʥʝʥʥʷ [6]. 

ʆʩʥʦʚʥʠʤ ʟʘʢʦʥʦʜʘʚʯʠʤ ʘʢʪʦʤ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʭʦʨʦʥʫ 

ʚʦʜ, ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʫ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʦʭʦʨʦʥʠ ʚʦʜ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʻ ɺʦʜʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ (ɺʂʋ), ʚʚʝʜʝʥʠʡ ʚ ʜʽʶ 

ʇʦʩʪʘʥʦʚʦʶ ɺʈ ʋʢʨʘʾʥʠ ʚʽʜ 6.06.1995 ʨ. ɿʛʽʜʥʦ ʟ ʥʠʤ: çʋʩʽ ʚʦʜʠ (ʚʦʜʥʽ ʦʙ'ʻʢʪʠ) 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʥʘʮʽʦʥʘʣʴʥʠʤ ʥʘʜʙʘʥʥʷʤ ʥʘʨʦʜʫ ʋʢʨʘʾʥʠ, ʦʜʥʽʻʶ ʟ 

ʧʨʠʨʦʜʥʠʭ ʦʩʥʦʚ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫè [1] . 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 80 ɺʂʋ, ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʚʦʜʥʦʩʪʽ ʤʘʣʠʭ ʨʽʯʦʢ ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

[1]: 

Å ʟʤʽʥʶʚʘʪʠ ʨʝʣʴʻʬ ʙʘʩʝʡʥʫ ʨʽʯʢʠ; 

Å ʨʫʡʥʫʚʘʪʠ ʨʫʩʣʘ ʧʝʨʝʩʠʭʘʶʯʠʭ ʨʽʯʦʢ, ʩʪʨʫʤʢʽʚ ʪʘ ʚʦʜʦʪʦʢʽʚ; 

Å ʚʠʧʨʷʤʣʷʪʠ ʨʫʩʣʘ ʨʽʯʦʢ ʪʘ ʧʦʛʣʠʙʣʶʚʘʪʠ ʾʭ ʜʥʦ ʥʠʞʯʝ ʧʨʠʨʦʜʥʦʛʦ 

ʨʽʚʥʷ ʘʙʦ ʧʝʨʝʢʨʠʚʘʪʠ ʾʭ ʙʝʟ ʫʣʘʰʪʫʚʘʥʥʷ ʚʦʜʦʩʪʦʢʽʚ, ʧʝʨʝʧʫʩʢʽʚ ʯʠ ʘʢʚʝʜʫʢʽʚ; 

Å ʟʤʝʥʰʫʚʘʪʠ ʧʨʠʨʦʜʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʽ ʣʽʩʠʩʪʽʩʪʴ ʙʘʩʝʡʥʫ ʨʽʯʢʠ; 

Å ʨʦʟʦʨʶʚʘʪʠ ʟʘʧʣʘʚʥʽ ʟʝʤʣʽ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʥʠʭ ʟʘʩʦʙʠ ʭʽʤʽʟʘʮʽʾ; 

Å ʧʨʦʚʦʜʠʪʠ ʦʩʫʰʫʚʘʣʴʥʽ ʽ ʤʝʣʽʦʨʘʪʠʚʥʽ ʨʦʙʦʪʠ ʥʘ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʪʘ ʫʨʦʯʠʱʘʭ ʫ ʚʝʨʭʽʚôʷʭ ʨʽʯʦʢ; 

Å ʥʘʜʘʚʘʪʠ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʫ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʧʽʜ ʙʫʜʴ-ʷʢʝ ʙʫʜʽʚʥʠʮʪʚʦ 

(ʢʨʽʤ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ, ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʪʘ ʣʽʥʽʡʥʠʭ ʩʧʦʨʫʜ), ʘ ʪʘʢʦʞ ʜʣʷ 

ʩʘʜʽʚʥʠʮʪʚʘ ʪʘ ʛʦʨʦʜʥʠʮʪʚʘ; 

Å ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʰʽ ʨʦʙʦʪʠ, ʱʦ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʯʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʥʽʩʪʴ ʨʽʯʢʠ ʽ ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʥʽʡ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʨʽʟʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʘ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ʇʝʨʝʜʙʘʯʘʶʪʴʩʷ ʪʘʢʽ 

ʟʘʭʦʜʠ ʫ ʩʭʝʤʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʩʢʣʘʜʝʥʠʭ ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚ 

ʤʘʣʠʭ ʨʽʯʢʘʭ ʤʘʻ ʙʫʪʠ ʢʦʥʪʨʦʣʴ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ, 
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ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʥʘ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. ʂʦʤʧʣʝʢʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʦʭʦʨʦʥʘ ʚʦʜ ʧʦʚʠʥʥʽ ʥʝ ʪʽʣʴʢʠ ʥʝ ʜʦʧʫʩʢʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʡ 

ʷʢʽʩʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ. ʅʘ ʨʝʘʣʽʟʘʮʽʶ ʮʠʭ ʟʘʭʦʜʽʚ ʚʠʪʨʘʯʝʥʦ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʜʝʱʦ ʧʦʣʽʧʰʠʪʠ ʽ ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʙʘʩʝʡʥʘʭ 

ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʪʝ, 

ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʥʝ 

ʨʝʘʣʽʟʦʚʘʥʽ ʟ ʥʠʟʢʠ ʧʨʠʯʠʥ, ʦʩʦʙʣʠʚʦ ʝʢʦʥʦʤʽʯʥʠʭ [8]. 

ɺʠʩʥʦʚʢʠ. ɹʝʟʩʠʩʪʝʤʥʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʥʘʜʤʽʨʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʤʫʣʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʫʥʘʣʴʥʠʤʠ ʩʪʦʢʘʤʠ, 

ʟʘʨʦʩʪʘʥʥʷ ʨʽʯʦʢ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʦʙʤʝʞʝʥʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ 

ʧʨʠʙʝʨʝʞʥʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ ʧʨʠʟʚʝʣʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʙʘʩʝʡʥʘʭ 

ʤʘʣʠʭ ʨʽʯʦʢ. ʊʦʤʫ, ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʣʷʪʠ ʜʽʻʚʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʧʦʢʨʘʱʠʪʠ ʩʪʘʥ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ 

ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʥʠʭ.  
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ɾʀʊʊɭɺɯ ʉʊʈɸʊɽɻɯɰ ʄɯʂʈʆʄɯʎɽʊʋ FUSARIUM  OXYSPORUM ɿɸ 

ʈɯɿʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺʀʈʆʑʋɺɸʅʅʗ ʋ ɸɻʈʆʎɽʅʆɿɸʍ ʇʐɽʅʀʎɯ 

ʆɿʀʄʆɰ (TRITICUM  L.) 

 

ɹʝʟʥʦʩʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ.ʙ.ʥ, ʩ.ʥ.ʩ. 

ɻʦʨʛʘʥ ʊʝʪʷʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ, ʥ.ʩ. 

ʄʦʩʽʡʯʫʢ ɯʨʠʥʘ ɯʚʘʥʽʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ɻʘʚʨʠʣʶʢ ʃʽʣʷ ɺôʷʯʝʩʣʘʚʽʚʥʘ 

ʢ.ʙ.ʥ 

ʊʫʨʦʚʥʽʢ ʖʣʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢ.ʙ.ʥ. 

ɯʥʩʪʠʪʫʪ ʘʛʨʦʝʢʦʣʦʛʽʾ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʅɸɸʅ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʨʠʙʽʚ ï ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʰʠʨʦʪʘ ʪʘʢʩʦʥʽʚ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʬʦʨʤʠ, ʞʠʪʪʻʚʽ 

ʩʪʨʘʪʝʛʽʾ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʢʦʩʠʩʪʝʤ. ɿʚôʷʟʢʠ 

ʤʽʢʨʦʤʽʮʝʪʽʚ ʽʟ ʨʦʩʣʠʥʘʤʠ ʩʢʣʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʪʘ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʚʽʜ ʤʫʪʫʘʣʽʩʪʠʯʥʠʭ ʜʦ ʧʘʨʘʟʠʪʠʯʥʠʭ [1]. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʤʽʮʝʪʠ, ʦʩʢʽʣʴʢʠ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚʽʜ ʭʚʦʨʦʙ, ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʘʛʨʦʮʝʥʦʟʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʤʘʡʞʝ ʥʝ ʟʤʽʥʥʠʤ [2]. ʌʽʪʦʧʘʪʦʛʝʥʥʽ ʛʨʠʙʠ ʥʝʢʨʦʪʨʦʬʥʦʛʦ ʪʠʧʫ ʞʠʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʝʢʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʷʢ: ʤʽʮʝʣʽʡ, ʩʢʣʝʨʦʮʽʾ, ʤʽʢʨʦ ʪʘ 

ʤʘʢʨʦʢʦʥʽʜʽʾ, ʭʣʘʤʽʜʦʩʧʦʨʠ, ʘʩʢʦʢʘʨʧʠ ʟ ʘʩʢʦʩʧʦʨʘʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʘʭ, ʥʘʩʽʥʥʽ ʪʘ ʚ ˇʨʫʥʪʽ ʽ ʟ ʨʦʢʫ ʚ ʨʽʢ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ 

ʫʨʘʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɿʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʥʘʫʢʦʚʮʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜʠ ʨʦʜʫ Fusarium Link ʘʢʪʠʚʥʦ ʧʦʰʠʨʶʶʪʴʩʷ ʚ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ [3, 4]. ɺʦʥʠ ʟʜʘʪʥʽ ʧʘʨʘʟʠʪʫʚʘʪʠ ʥʘ ʟʝʨʥʽ, ʩʭʦʜʘʭ, ʢʦʨʝʥʝʚʽʡ 
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ʩʠʩʪʝʤʽ ʪʘ ʢʦʣʦʩʢʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʘ ʪʘʢʦʞ ʫʨʘʞʫʚʘʪʠ ʧʦʥʘʜ 150 ʚʠʜʽʚ ʚʠʱʠʭ 

ʨʦʩʣʠʥ. ɻʨʠʙʠ ʨʦʜʫ Fusarium Link, ʧʦʨʷʜʢʫ Hypocreomycetidae ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʦʜʥʫ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʨʫʧ ʘʩʢʦʤʽʮʝʪʽʚ (Ascomycota), ʷʢʽ ʻ ʧʦʣʽʬʘʛʘʤʠ, 

ʤʘʶʪʴ ʰʠʨʦʢʫ ʦʥʪʦʛʝʥʝʪʠʯʥʫ ʡ ʦʨʛʘʥʦʪʨʦʧʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ [5, 6]. ɼʝʷʢʽ ʚʠʜʠ 

ʤʘʶʪʴ ʪʝʣʝʦʤʦʨʬʥʫ ʩʪʘʜʽʶ ʨʦʟʚʠʪʢʫ[7]. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʜʽʚ 

ʨʦʜʫ Fusarium ʧʨʦʭʦʜʠʪʴ ʫ ʥʝʩʪʘʪʝʚʽʡ - ʘʥʘʤʦʨʬʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʬʘʟʠ: ʧʨʦʨʦʩʪʘʥʥʷ ʢʦʥʽʜʽʡ, ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʤʽʮʝʣʽʶ ʪʘ ʩʧʦʨʦʥʦʰʝʥʥʷ, ʪʦʙʪʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʽʜʽʡ ʪʘ ʭʣʘʤʽʜʦʩʧʦʨ. 

ʉʧʦʨʦʥʦʰʝʥʥʷ, ʽʥʬʽʢʫʚʘʥʥʷ ʥʦʚʠʭ ʨʦʩʣʠʥ ʽ ʫʪʚʦʨʝʥʥʷ ʩʧʦʨ ʫ ʛʨʠʙʽʚ ʮʴʦʛʦ ʨʦʜʫ 

ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʝ ʣʠʰʝ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʪʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʽ ʩʧʨʠʯʠʥʶʶʪʴ ʨʽʟʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ. ʋ ʬʦʨʤʽ ʤʽʮʝʣʽʶ ʤʽʢʨʦʤʽʮʝʪʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʚ 

ʥʘʩʽʥʥʽ, ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʘʭ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʨʦʩʣʠʥ ʪʘ ʜʠʢʦʨʦʩʣʠʭ ʙʫʨôʷʥʽʚ. ʋ 

ʚʠʛʣʷʜʽ ʭʣʘʤʽʜʦʩʧʦʨ ʚʦʥʠ ʧʝʨʝʞʠʚʘʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʡ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʇʦʪʨʘʧʠʚʰʠ ʨʘʟʦʤ ʽʟ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ 

ʘʙʦ ˇʨʫʥʪʦʤ ʫ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʭʣʘʤʽʜʦʩʧʦʨʠ ʧʨʦʨʦʩʪʘʶʪʴ, ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʽʮʝʣʽʶ [8, 9]. ʆʪʞʝ, ʧʽʜ ʜʽʻʶ 

ʙʽʦʪʠʯʥʠʭ, ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʦʥʠ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʞʠʪʪʻʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʞʠʚʠʪʠʩʴ ʷʢ ʧʘʨʘʟʠʪʠ ʥʘ 

ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥʘʭ ʘʙʦ ʷʢ ʩʘʧʨʦʪʨʦʬʠ ʥʘ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʘʭ ʫ ˇʨʫʥʪʽ [10]. 

ɺʽʜʦʤʦ, ʱʦ ʩʫʙʩʪʨʘʪ, ʥʘ ʷʢʦʤʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʨʠʙ, ʻ ʛʦʣʦʚʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʡʦʛʦ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [8]. ʋ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʧʦʧʫʣʷʮʽʡ ʛʨʠʙʽʚ ʟʽ ʩʦʨʪʘʤʠ ʨʦʩʣʠʥ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʨʝʜ ʥʠʤʠ ʧʦʩʪʘʻ ʚʠʙʽʨ ʤʽʞ ʂ, r 

ʪʘ L ʞʠʪʪʻʚʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ: r-ʩʪʨʘʪʝʛʽʷ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʨʦʟʤʥʦʞʝʥʥʶ ʟʘ 

ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʦʨʫ ʩʝʨʝʜʦʚʠʱʘ; K-ʩʪʨʘʪʝʛʽʷ ʢʦʨʠʩʥʘ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ 

ʦʧʦʨʫ ʩʝʨʝʜʦʚʠʱʘ (ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʤʥʦʞʝʥʥʷ, ʘ 

ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʤʠʨʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʩʥʫʚʘʥʥʷ ʰʪʘʤʫ), L-ʩʪʨʘʪʝʛʽʾ 

ʭʘʨʘʢʪʝʨʥʠʡ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʨ, ʙʘʛʘʪʦ ʩʧʦʯʠʚʘʶʯʠʭ 

ʩʪʨʫʢʪʫʨ [11]. ɹʽʣʴʰʽʩʪʴ ʘʥʦʤʦʨʬʥʠʭ ʛʨʠʙʽʚ ʻ ʛʘʧʣʦʾʜʥʠʤʠ r-ʩʪʨʘʪʝʛʘʤʠ. 

ʋʪʚʦʨʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʩʧʦʯʠʚʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ï ʭʣʘʤʽʜʦʩʧʦʨ ʽ ʩʢʣʝʨʦʮʽʾʚ, ʷʢʽ 



134 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʽʛʘʥʥʷ ʚʠʜʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʤʽʢʨʦʤʽʮʝʪʘ ʜʦ ʂ ʪʘ L 

ʞʠʪʪʻʚʠʭ ʩʪʨʘʪʝʛʽʡ. ɻʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʝʚʘʛʠ r, K ʘʙʦ L 

ʩʪʨʘʪʝʛʽʡ ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʪʘ ʛʝʥʝʨʘʪʠʚʥʦʾ ʬʘʟʠ ʨʦʟʚʠʪʢʫ 

ʛʨʠʙʘ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʞʠʪʪʻʚʠʭ ʩʪʨʘʪʝʛʽʡ ʤʽʢʨʦʤʽʮʝʪʫ 

F. oxysporum ʟʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2020ï2021 ʨʨ. ʥʘ 

ʙʘʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʪʠʤʯʘʩʦʚʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʉʢʚʠʨʩʴʢʽʡ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ, ʅʦʩʽʚʩʴʢʽʡ 

ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤ. 

ɺ.ʄ.ʈʝʤʝʩʣʘ ʅɸɸʅ ʪʘ ʥʘ ʧʨʠʚʘʪʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʌʆʇ ʐʘʥʦʡʣʦ ʊ.ɺ. ʇʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ 

ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʧʽʜ ʧʦʩʽʚʘʤʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʙʘʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ 

ʪʠʤʯʘʩʦʚʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ. ʆʨʛʘʥʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʜʚʦʤʘ 

ʩʠʩʪʝʤʘʤʠ ʫʜʦʙʨʝʥʥʷ ʽ ʟʘʭʠʩʪʫ: ʧʝʨʰʘ ï ʚʥʝʩʝʥʥʷʤ ʛʫʤʽʥʦʚʦʛʦ ʜʦʙʨʠʚʘ ʽ 

ʪʨʠʭʦʜʝʨʤʽʥʫ (ʧʨʠʚʘʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʌʆʇ ʐʘʥʦʡʣʦ 

ʊ.ɺ.), ʜʨʫʛʘ ʙʝʟ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʪʽʣʴʢʠ ʧʦʣʠʚ ʚʦʜʦʶ (ʉʢʚʠʨʩʴʢʘ ʜʦʩʣʽʜʥʘ 

ʩʪʘʥʮʽʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ). ʊʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ 

(ʉʢʚʠʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ) ʜʝ ʚʥʦʩʠʣʠ ʣʠʰʝ 

ʧʨʝʧʘʨʘʪʠ ʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʘ ʟʤʽʰʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ 

(ʅʦʩʽʚʩʴʢʘ ʩʝʣʝʢʮʽʡʥʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ) ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʷʢ ʭʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘʢ 

ʽ ʧʨʝʧʘʨʘʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

ɼʦʩʣʽʜʞʝʥʦ ʟʤʽʥʠ ʞʠʪʪʻʚʠʭ ʩʪʨʘʪʝʛʽʡ ʤʽʢʨʦʤʽʮʝʪʫ F. oxysporum ʟʘ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʽʚ: ʇʦʜʦʣʷʥʢʘ, ʂʥʷʞʥʘ, ʉʢʘʛʝʥ, 

ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ. 

ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʢʫʣʴʪʫʨʠ  ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʘʭ: ʮʚʽʪʽʥʥʷ, ʢʦʣʦʩʽʥʥʷ ʪʘ 

ʜʦʩʪʠʛʘʥʥʷ. ʇʨʦʙʠ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʚʽʜʙʠʨʘʣʠ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʫ ʚ ʧôʷʪʠ 

ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʤʽʩʮʷʭ ʜʽʣʷʥʦʢ ʧʦ 3 ʨʦʩʣʠʥʠ (15 ʨʦʩʣʠʥ/ʤ
2
) ʚ ʪʨʴʦʭ 

ʧʦʚʪʦʨʝʥʥʷʭ, ʟʘʛʘʣʦʤ 45 ʨʦʩʣʠʥ ʢʦʞʥʦʛʦ ʩʦʨʪʫ[12]. 
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ʋʨʘʞʝʥʫ ʯʘʩʪʠʥʫ ʨʦʩʣʠʥ ʧʨʦʤʠʚʘʣʠ ʫʧʨʦʜʦʚʞ 1 ʛʦʜʠʥʠ ʫ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ, 

ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʚ ʩʣʘʙʢʦʤʫ ʨʦʟʯʠʥʽ ʂʄʆ4  ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʫ ʚʦʣʦʛʽ ʢʘʤʝʨʠ, ʜʝ 

ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 22
0
ʉ ʧʨʦʪʷʛʦʤ 15 ʜʽʙ [13]. ʋʨʘʞʝʥʫ ʪʢʘʥʠʥʫ ʟ 

ʤʽʮʝʣʽʻʤ ʧʝʨʝʥʦʩʠʣʠ ʫ ʩʢʣʷʥʽ ʻʤʥʦʩʪʽ ʦʙôʻʤʦʤ 20 ʤʣ ʪʘ ʜʦʜʘʚʘʣʠ 10 ʤʣ 

ʩʪʝʨʠʣʴʥʦʾ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʩʪʨʫʰʫʚʘʣʠ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʩʪʨʫʰʫʚʘʯʽ 

ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥʠ ʽ ʨʘʭʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ ʚ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ-ʊʦʤʘ. [14]. 

ʇʨʦʚʝʜʝʥʦ ʜʚʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (Anova: Two-Factor Without 

Replication). ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʘ ʜʦʩʣʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʦʶ, ʢʦʣʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʩʪʘʥʦʚʠʣʘ ʈ᾽0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʩʣʠʥʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ F.oxysporum, ʱʦ ʧʘʨʘʟʠʪʫʻ ʥʘ ʨʦʩʣʠʥʽ 

(ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʏʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʛʨʠʙʘ F. oxysporum ʫ 

ʬʘʟʠ ʢʦʣʦʩʽʥʥʷ ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʊ
ʝ
ʭ
ʥ
ʦ
ʣ
ʦ
ʛ
ʽ
ʾ
 

ʚ
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ʨ
ʦ
ʱ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ

 

ʉʦʨʪ ʌʘʟʘ ʢʫʱʝʥʥʷ ʌʘʟʢʘ ʢʦʣʦʩʽʥʥʷ ʌʘʟʘ ʜʦʩʪʠʛʘʥʥʷ 

ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ, ʤʣʥ. ʰʪ./ʤʣ 

ʭʣʘʤʠʜʦ- 

ʩʧʦʨʠ 

ʢʦʥʽʜʽʾ ʭʣʘʤʠʜʦ- 

ʩʧʦʨʠ 

ʢʦʥʽʜʽʾ ʭʣʘʤʠʜʦ- 

ʩʧʦʨʠ 

ʢʦʥʽʜʽʾ 

ɿ
ʤ
ʽ
ʰ
ʘ
ʥ
ʘ

 ʂʥʷʞʥʘ 
1,82Ñ0,09 0,64Ñ0,02 1,67Ñ0,08 0,87Ñ0,02 0,7Ñ0,07 1,02Ñ0,08 

ʆʙʝʨʽʛ 

ʄʠʨʦʥʽʚʩʴʢʠʡ 
2,64Ñ0,05 0,9Ñ0,08 2,36Ñ0,09 1,21Ñ0,01 0,9Ñ0,05 2,29Ñ0,09 

ʊ
ʨ
ʘ
ʜ
ʠ
ʮ
ʽ
ʡ
ʥ
ʘ

 ʇʦʜʦʣʷʥʢʘ 

0,28Ñ0,01 0,95Ñ0,08 0,21Ñ0,01 1,12Ñ0,05 0,19Ñ0,01 2,90Ñ0,09 

ʆ
ʨ
ʛ
ʘ
ʥ
ʽ
ʯ
ʥ
ʘ
 
ʙ
ʝ
ʟ
 

ʧ
ʨ
ʝ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
ʚ

 ʇʦʜʦʣʷʥʢʘ 

2,8Ñ0,05 0,24Ñ0,04 3,77Ñ0,02 0,34Ñ0,01 3,9Ñ0,01 0,36Ñ0,01 
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ʧ
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ʝ
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ʪ
ʘ

ʤ
ʠ 

ʆʙʝʨʽʛ 

ʄʠʨʦʥʽʚʩʴʢʠʡ 
0,96Ñ0,02 0,36Ñ0,06 1,16Ñ0,10 0,56Ñ0,04 1,41Ñ0,06 0,98Ñ0,03 
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ʇʨʠʤʽʪʢʘ: P ï 0,05 

ɿʘ ʜʘʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʟʤʽʰʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʭʣʘʤʽʜʦʩʧʦʨ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ ʽ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 1,82 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʂʥʷʞʥʘ ʜʦ 2,64 ʤʣʥ. 

ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʢʦʥʽʜʽʡ ʤʽʢʨʦʤʽʮʝʪʫ F. oxysporum ʩʪʘʥʦʚʠʣʘ ʚʽʜ 0,64 ʤʣʥ. 

ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʂʥʷʞʥʘ ʜʦ 0,9 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ. ʋ 

ʬʘʟʽ ʢʦʣʦʩʽʥʥʷ ʢʽʣʴʢʽʩʪʴ ʭʣʘʤʽʜʦʩʧʦʨ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,67 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ 

ʂʥʷʞʥʘ, ʜʦ 2,36 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ 

ʚʽʜ 0,87 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʂʥʷʞʥʘ ʜʦ 1,21 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ 

ʄʠʨʦʥʽʚʩʴʢʠʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʭʣʘʤʽʜʦʩʧʦʨ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʽʜʽʡ. ʋ ʬʘʟʽ ʜʦʩʪʠʛʘʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ 

ʭʣʘʤʽʜʦʩʧʦʨ ʟʤʝʥʰʫʻʪʴʩʷ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 0,7 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʂʥʷʞʥʘ ʜʦ 0,9 

ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ ʘ ʢʦʥʽʜʽʡ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʽ ʜʦʩʷʛʘʻ 

2,29 ʤʣʥ. ʰʪ./ʤʣ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ 

ʆʪʞʝ, ʧʨʠ ʚʥʝʩʝʥʥʽ ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʭʣʘʤʽʜʦʩʧʦʨ, ʘ ʚ ʢʽʥʮʽ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʢʦʥʽʜʽʡ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʂ-ʩʪʨʘʪʝʛʽʷ ʧʝʨʝʭʦʜʠʪʴ ʫ r-ʩʪʨʘʪʝʛʽʶ, 

ʷʢʽʡ ʚʣʘʩʪʠʚʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʥʢʫʨʫʚʘʪʠ ʟ 

ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ (ʨʠʩ 1). 

ɿʘ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʭʣʘʤʽʜʦʩʧʦʨ ʫ ʪʨʴʦʭ ʬʘʟʘʭ ʦʥʪʦʛʝʥʝʟʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘ ʩʦʨʪʽ 

ʇʦʜʦʣʷʥʢʘ ʽ ʩʷʛʘʣʘ ʚʽʜ 0,95 ʜʦ 2,9 ʤʣʥ. ʰʪ./ʤʣ, ʘ ʢʽʣʴʢʽʩʪʴ ʭʣʘʤʽʜʦʩʧʦʨ 

ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,2 ʤʣʥ. ʰʪ./ʤʣ (ʪʘʙʣ. 1). ʑʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ r-ʩʪʨʘʪʝʛʽʾ 

ʽ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʨʦʟʤʥʦʞʝʥʥʶ ʪʘ ʧʦʰʠʨʝʥʥʶ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ(ʨʠʩ. 1)  

ʉʢʘʛʝʥ 

0,8Ñ0,01 0,2Ñ0,04 0,9Ñ0,08 0,55Ñ0,01 1,02Ñ0,01 0,63Ñ0,02 
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ɿʘ ʦʨʛʘʥʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ ʙʝʟ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʭʣʘʤʽʜʦʩʧʦʨ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʬʘʟ ʦʥʪʦʛʝʥʝʟʫ 

ʧh ʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ʇʦʜʦʣʷʥʢʘ, ʜʝ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʷʛʘʣʘ ʚʽʜ 2,8 ʜʦ 3,9 ʤʣʥ. 

ʰʪ./ʤʣ, ʧʦʨʷʜ ʟ ʪʠʤ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,35 ʤʣʥ. ʰʪ./ʤʣ. 

ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʝʨʝʚʘʞʘʣʦ ʫʪʚʦʨʝʥʥʷ ʩʧʦʯʠʚʘʶʯʠʭ 

ʩʪʨʫʢʪʫʨ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʧʨʠʪʘʤʘʥʥʦ L ï ʩʪʨʘʪʝʛʘʤ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɾʠʪʪʻʚʽ ʩʪʨʘʪʝʛʽʾ ʤʽʢʨʦʤʽʮʝʪʫ F. oxysporum ʟʘ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʘʛʨʦʮʝʥʦʟʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ: ɸ ï ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ  

(r- ʩʪʨʘʪʝʛʽʷ), ɺ ï ʦʨʛʘʥʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʙʝʟ ʦʙʨʦʙʢʠ ʧʨʝʧʘʨʘʪʘʤʠ  

(L- ʩʪʨʘʪʝʛʽʷ), ʉïʦʨʛʘʥʽʯʥʘ ʪʝʭʥʦʣʦʛʽ ʟ ʦʙʨʦʙʢʦʶ ʧʨʝʧʘʨʘʪʽʚ (ʂ- ʩʪʨʘʪʝʛʽʷ), 

Dïʟʤʽʰʘʥʘ ʪʝʭʥʦʣʦʛʽʷ (ʂ-ʩʪʨʘʪʝʛʽʷ ʧʝʨʝʭʦʜʠʪʴ ʚ r- ʩʪʨʘʪʝʛʽʶ) 

 

ɿʘ ʦʨʛʘʥʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ  ʚʠʨʦʱʫʚʘʥʥʷ ʽʟ ʚʥʝʩʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʫ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽʩʪʦʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʭʣʘʤʽʜʦʤʩʧʦʨ 

ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʩʪʘʥʦʚʠʣʘ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ 

ʚʽʜ 0,96 ʜʦ 1,4 ʤʣʥ. ʰʪ./ʤʣ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʟʘ ʧʦʩʽʚʫ ʩʦʨʪʫ ʉʢʘʛʝʥ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ 



138 

ʤʝʥʰʦʶ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 0,8 ʜʦ 1,02 ʤʣʥ. ʰʪ./ʤʣ. ʇʦʨʷʜ ʟ ʪʠʤ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ 

ʢʦʥʽʜʽʡ ʙʫʣʦ ʤʝʥʰʝ ʽ ʩʪʘʥʦʚʠʣʦ ʥʘ ʩʦʨʪʽ ʆʙʝʨʽʛ ʄʠʨʦʥʽʚʩʴʢʠʡ ʚʽʜ 0,36 ʜʦ 0,98 

ʤʣʥ. ʰʪ./ʤʣ., ʘ ʥʘ ʩʦʨʪʽ ʉʢʘʛʝʥ ʚʽʜ 0,2 ʜʦ 0,6 ʤʣʥ. ʰʪ./ʤʣ (ʪʘʙʣ. 1). ʎʝ 

ʧʨʠʪʘʤʘʥʥʦ K-ʩʪʨʘʪʝʛʘʤ, ʱʦ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ï 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʤʥʦʞʝʥʥʷ, ʘ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʠʤʠʨʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʩʥʫʚʘʥʥʷ ʰʪʘʤʫ (ʨʠʩ. 1) 

ɺʠʩʥʦʚʢʠ. ɾʠʪʪʻʚʽ ʩʪʨʘʪʝʛʽʾ ʤʽʢʨʦʤʽʮʝʪʫ F. oxysporum ʽʩʪʦʪʥʦ 

ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ɿʘ 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʜʽʡ, ʱʦ 

ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʽ ʟʜʘʪʥʽ 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɿʘ ʙʽʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʨʝʚʘʞʘʣʦ ʫʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦ ʩʧʦʯʠʚʘʶʯʠʭ ʩʪʨʫʢʪʫʨ ʤʽʢʨʦʤʽʮʝʪʫ 

F. oxysporum ʟʘ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʩʪʨʝʩʦʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʤʽʮʝʪʫ ʪʘ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʣʠʥʠ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʚʠʜʫ 

ʛʨʠʙʘ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʪʨʠʤʫʻ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ. 

ʆʪʞʝ, ʚ ʧʨʦʮʝʩʽ ʩʝʣʝʢʮʽʾ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʛʨʠʙʽʚ ʜʦʮʽʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʩʦʨʪʠ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʡʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʦʨʦʫʪʚʦʨʝʥʥʷ ʪʘ ʞʠʪʪʻʚʽ ʩʪʨʘʪʝʛʽʾ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʱʦ 

ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʪʽʡʢʽ ʝʢʦʩʠʩʪʝʤʠ ʚ ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʭ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʩʣʠʥʠ ʚʠʨʦʱʝʥʥʽ ʟʘ 

ʦʨʛʘʥʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʻ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ.  
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ʽʥʩʫʣʽʥʟʘʣʝʞʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

ʋ ʢʣʽʥʽʯʥʽʡ ʤʝʜʠʮʠʥʽ ʦʞʠʨʽʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʦʣʽʝʪʠʦʣʦʛʽʯʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʚʠʥʥʝ ʦʞʠʨʽʥʥʷ ʘʣʽʤʝʥʪʘʨʥʦ-ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ 

ʧʨʠʨʦʜʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 70ï85 % ʚʠʧʘʜʢʽʚ. ʆʞʠʨʽʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʘʜʝʢʚʘʪʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʙʘʛʘʪʴʦʭ ʝʥʜʦʛʝʥʥʠʭ ʪʘ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʧʣʠʚ ʷʢʠʭ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʥʝʨʚʦʚʫ ʪʘ ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʠ. ɺ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʥʦʟʦʣʦʛʽʾ ʣʝʞʠʪʴ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʜʠʩʙʘʣʘʥʩ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʢʘʣʦʨʽʡ, 

ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʾʞʝʶ, ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʦʞʠʨʽʥʥʽ 

ʙʘʣʘʥʩ ʧʨʦʮʝʩʽʚ "ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ-ʝʥʝʨʛʦʚʠʪʨʘʪʠ" ʟʤʽʱʝʥʠʡ ʫ ʙʽʢ 
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ʘʙʩʦʣʶʪʥʦʛʦ ʘʙʦ ʚʽʜʥʦʩʥʦʛʦ ʧʨʝʚʘʣʶʚʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘʜ 

ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʤʝʜʠʮʠʥʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʣʽʢʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ. ʗʢ 

ʧʦʢʘʟʫʶʪʴ ʜʘʥʽ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʨʘʧʽʾ ʦʞʠʨʽʥʥʷ ʣʠʰʝ 

ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ. 

ʇʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʻ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, 

ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʛʦʨʤʦʥʘʣʴʥʠʡ ʜʠʩʙʘʣʘʥʩ, 

ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʩʠʭʦʩʦʤʘʪʠʯʥʽ ʨʦʟʣʘʜʠ ʪʘ ʽʥ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ 

ʚʠʢʣʘʜʝʥʦʛʦ, ʧʦʰʫʢ ʥʦʚʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦ 

ʘʢʪʫʘʣʴʥʠʤ. ʉʝʨʝʜ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʬʘʢʪʦʨʘʤ ʬʽʟʠʯʥʦʾ 

ʧʨʠʨʦʜʠ çʟʘʛʘʣʴʥʦʾè ʜʽʾ, ʱʦ ʽʥʜʫʢʫʻ ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ. 

ɺʩʝ ʯʘʩʪʽʰʝ ʚ ʣʽʢʫʚʘʣʴʥʫ ʧʨʘʢʪʠʢʫ ʧʦʯʠʥʘʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʤʝʪʦʜ 

ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʚʧʣʠʚʫ ï ʢʨʽʦʪʝʨʘʧʽʷ. ɼʦʚʝʜʝʥʘ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʢʨʽʦʚʧʣʠʚʽʚ (ï120
0
ʉ) ʱʦʜʦ ʢʦʨʝʢʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʽʚ ʦʩʽʙ ʟ ʷʚʠʱʘʤʠ ʭʨʦʥʽʯʥʦʾ ʚʪʦʤʠ, ʱʦ ʚʽʜʯʫʚʘʶʪʴ 

ʪʨʫʜʥʦʱʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʝʬʝʢʪʽʚ, 

ʆʧʪʠʤʽʟʘʮʽʷ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʘ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʥʷ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ.  

ʇʦʷʚʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ 

ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʘʥʠʤʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ) ʦʮʽʥʶʚʘʪʠ 

ʧʦʪʦʯʥʠʡ ʟʘʛʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ, ʪʦʯʥʽʰʝ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʠʷʪʣʠʚʦʛʦ ʯʠ, ʥʘʚʧʘʢʠ, ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʝʟʝʨʚʽʚ ʦʨʛʘʥʽʟʤʫ. 

ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʻ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤ ʪʘ ʧʨʦʩʪʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʙʘʣʘʥʩʫ ʩʠʤʧʘʪʠʯʥʦʾ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

(ɺʅʉ), ʬʦʥʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ.  
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ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʜʽʾ ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ï

120
0
ʉ) ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʨʝʛʫʣʷʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʘʣʽʤʝʥʪʘʨʥʦʛʦ ʦʞʠʨʽʥʥʷ (ɸʆ). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʙʽʣʠʭ 6-ʤʽʩʷʯʥʠʭ 

ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ. ɺʩʽ ʪʚʘʨʠʥʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 3 ʛʨʫʧʠ (ʧʦ 10 ʱʫʨʽʚ 

ʫ ʢʦʞʥʽʡ): ʧʝʨʰʘ ʛʨʫʧʘ ï 6 ʤʽʩʷʯʥʽ ʽʥʪʘʢʪʥʽ ʱʫʨʠ; ʜʨʫʛʘ ʛʨʫʧʘ ï 6-ʤʽʩʷʯʥʽ 

ʢʦʥʪʨʦʣʴʥʽ ʱʫʨʠ ʟ ʤʦʜʝʣʣʶ ɸʆ; ʪʨʝʪʷ ʛʨʫʧʘ ï 6 ʤʽʩʷʯʥʽ ʱʫʨʠ ʟ ɸʆ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʪʤʽʯʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʭʦʣʦʜʦʚʠʭ ʚʧʣʠʚʽʚ (ʈɽʍɺ). 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʥʘ 

ʪʚʘʨʠʥʘʭ, ʩʭʚʘʣʝʥʠʭ I ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʥʛʨʝʩʦʤ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001) ʪʘ 

ʫʟʛʦʜʞʝʥʠʤʠ ʟ ʧʦʣʦʞʝʥʥʷʤʠ çɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ 

ʮʽʣʝʡè (ʉʪʨʘʩʙʫʨʛ, 1986). 

ʄʦʜʝʣʶʚʘʥʥʷ ɸʆ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ.ɻ. ɹʘʨʘʥʦʚʘ ʰʣʷʭʦʤ 

ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʥʘ ʛʽʧʝʨʢʘʣʦʨʽʡʥʦʤʫ ʨʘʮʽʦʥʽ. ʅʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ 

ʚʠʟʥʘʯʘʣʦʩʷ ʟʘ ʜʦʩʪʦʚʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʘʛʦʚʦ-ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʽʥʜʝʢʩʫ 

ʃʽ, ʷʢʠʡ ʻ ʪʦʯʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʦʞʠʨʽʥʥʷ ʫ ʱʫʨʽʚ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

3ã ʚʘʛʘ ʪʽʣʘ (ʚ ʛ) 

_____________________________________________ ʭ 1000 

ɼʦʚʞʠʥʘ ʚʽʜ ʥʦʩʘ ʜʦ ʘʥʘʣʴʥʦʛʦ ʦʪʚʦʨʫ, (ʩʤ) 

ʈʦʟʤʽʨ ʽʥʜʝʢʩʫ ʧʦʥʘʜ 300 ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ. 

ʈɽʍɺ ʧʨʦʚʦʜʠʣʠ ʚ ʢʨʽʦʢʘʤʝʨʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ. ʋ ʢʨʽʦʢʘʤʝʨʽ (ï120
0
ʉ) ʪʚʘʨʠʥʠ ʧʝʨʝʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 2 ʭʚ, ʧʦʪʽʤ ʾʭ 

ʚʠʡʤʘʣʠ ʪʘ ʫʪʨʠʤʫʚʘʣʠ 5 ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (22é24
0
ʉ) ʧʦʟʘ 

ʢʘʤʝʨʦʶ. ɼʘʣʽ ʧʨʦʮʝʜʫʨʫ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʪʦʨʶʚʘʣʠ: ʪʚʘʨʠʥ ʟʽʛʨʽʚʘʣʠ 5 ʭʚ, 

ʧʽʩʣʷ ʯʦʛʦ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʧʨʦʚʦʜʠʣʠ ʮʠʢʣ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʪʨʠ ʧʨʦʮʝʜʫʨʠ ʈɽʍɺ ʥʘ ʜʦʙʫ. ʅʘ 3-ʪʫ ʪʘ 5-ʪʫ ʜʦʙʫ ʩʝʘʥʩʠ 

ʈɽʍɺ ʧʦʚʪʦʨʶʚʘʣʠ. ʋʩʴʦʛʦ ʪʚʘʨʠʥʠ ʧʽʜʜʘʚʘʣʠʩʷ ʦʭʦʣʦʜʞʝʥʥʶ 9 ʨʘʟʽʚ ʧʦ 2 ʭʚ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ï120
0
ʉ. 
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ʋ ʜʠʥʘʤʽʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʥʠʤ ʪʘ ʽʥʪʘʢʪʥʠʤ ʱʫʨʘʤ ʨʝʻʩʪʨʫʚʘʣʠ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʫ ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽ ʩʝʨʽʾ çʇʦʣʽ-ʉʧʝʢʪʨè (çʅʝʡʨʦ-ʉʦʬʪè, 

ʈʦʩʽʷ) ʫ ʰʝʩʪʠ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ. ʧʽʩʣʷ 3, 6, 9-ʛʦ ʩʝʘʥʩʫ ʈɽʍɺ. 

ʊʨʠʚʘʣʽʩʪʴ ʟʘʧʠʩʫ ʩʪʘʥʦʚʠʣʘ 5 ʭʚ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ɺʉʈ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çʇʦʣʽ-ʉʧʝʢʪʨ-ʈʽʪʤè (ʈʦʩʽʷ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʦʾ 

ʩʠʩʪʝʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʤʠ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ: 

ʊʈ, (ʤʩ
2
) ï ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʦʣʠʚʘʥʴ ʢʘʨʜʽʦʨʠʪʤʫ; 

HF, (ʤʩ
2
) ï ʧʦʪʫʞʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (1-3 ɻʮ); 

LF, (ʤʩ
2
) ï ʧʦʪʫʞʥʽʩʪʴ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʜʽʘʧʘʟʦʥʽ (0,04-1 ɻʮ); 

VLF, (ʤʩ
2
) ï ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʢʘʨʜʽʦʨʠʪʤʫ ʚ ʦʙʣʘʩʪʽ ʜʫʞʝ ʥʠʟʴʢʠʭ 

ʯʘʩʪʦʪ (0-0,04 ɻʮ). 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʻ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʝʥ ʽʟ ʚʠʜʽʣʝʥʠʭ ʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʽʾ ʥʘ ɺʉʈ. ɺʠʩʦʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʘʢʪʦʤ ʜʠʭʘʥʥʷ, ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʦ ʟʚ'ʷʟʢʦʤ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ 

ʽʟ ʩʠʥʫʩʦʚʠʤ ʚʫʟʣʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫ ʮʴʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. ʅʘʪʦʤʽʩʪʴ 

ʭʚʠʣʴʦʚʽ ʢʦʣʠʚʘʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʘ 

ʦʙʫʤʦʚʣʝʥʽ ʩʧʘʣʘʭʘʤʠ ʩʠʤʧʘʪʠʯʥʦʾ ʚʘʟʦʤʦʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʙʪʦ. ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ. 

ʌʦʨʤʫʚʘʥʥʷ ʭʚʠʣʴ ʫ ʜʫʞʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʩʧʝʢʪʨʫ, ʡʤʦʚʽʨʥʦ, 

ʦʙʫʤʦʚʣʝʥʝ ʚʧʣʠʚʦʤ ʥʝʩʝʛʤʝʥʪʘʨʥʠʭ ʚʽʜʜʽʣʽʚ ɺʅʉ, ʝʥʜʦʢʨʠʥʥʠʭ ʘʙʦ 

ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ʤʦʜʝʣʣʶ ɸʆ (ʨʠʩ. 1) ʤʘʣʦ ʤʽʩʮʝ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ï ʊʈ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʙʝʟ ʦʞʠʨʽʥʥʷ 
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(ʧʨʘʢʪʠʯʥʦ ʚ 2 ʨʘʟʠ). ʉʪʘʥ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʮʠʭ ʪʚʘʨʠʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ 

ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʽ ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ (VLF-ʢʦʤʧʦʥʝʥʪ ʜʦʤʽʥʫʚʘʚ ʥʘʜ ʚʠʩʦʢʦ ʽ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ LF ʽ HF), ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ 

ʝʥʜʦʢʨʠʥʥʠʭ ʽ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʥʫʩʦʚʠʡ ʚʫʟʦʣ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʝʛʝʪʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʭʦʜʫ ʨʝʛʫʣʷʮʽʾ ʥʘ ʧʦʚʽʣʴʥʠʡ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʡ ʨʽʚʝʥʴ. 

 

 

ʈʠʩ. 1. ʇʦʢʘʟʥʠʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʫ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ 

ɸʆ ʧʽʩʣʷ 3, 6, 9 ʩʝʘʥʩʽʚ ʈɽʍɺ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (p<0,05); # ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p<0,05). 

 

ɺʞʝ ʧʽʩʣʷ 3 ʽ 6 ʩʝʘʥʩʽʚ ʈɽʍɺ (ʨʠʩ. 1) ʟʥʘʯʝʥʥʷ ʊʈ ʟʨʦʩʪʘʣʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʠ ʱʫʨʽʚ ʟ ɸʆ (ʚ 2,2 ʽ 2,7 ʨʘʟʠ) ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ɺʅʉ (ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ LF ʽ HF-

ʭʚʠʣʴ). ʋ ʮʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʽʚʝʥʴ ʊʈ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʚ ʧʦʢʘʟʥʠʢʘʤ 
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ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʘʣʠ 6 

ʧʨʦʮʝʜʫʨ ʈɽʍɺ (ʨʠʩ. 1), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 3 ʩʝʘʥʩʽʚ ʦʭʦʣʦʜʞʝʥʥʷ, ʱʝ ʙʽʣʴʰ 

ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʊʈ ʙʫʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʥʘ ʪʣʽ ʥʝʟʤʽʥʥʦʛʦ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ. 

ɸʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦ ʚʧʣʠʚʫ ʈɽʍɺ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʩʠʩʪʝʤ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʧʽʩʣʷ 9 ʩʝʘʥʩʽʚ, 

ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʽ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʧʽʜʡʦʤ ʊʈ, ʷʢ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ (ʚ 3,19 ʽ 4,41 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ), ʪʘʢ ʽ ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ (ʚ 5,67 ʽ 7,8 ʨʘʟʠ) (ʨʠʩ. 3.1). ɺ ʜʘʥʽ 

ʪʝʨʤʽʥʠ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʊʈ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʤʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ɺʅʉ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʘʥʽ ʟʤʽʥʠ, ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʟʥʘʯʫʱʽ, ʦʩʢʽʣʴʢʠ ʧʦʤʽʨʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʠʥʘʤʽʢʫ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ɸʆ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ɺʉʈ ʫ 

ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʟ ʤʦʜʝʣʣʶ ɸʆ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʝʪʨʠʚʘʣʘ ʜʽʷ 

ʨʠʪʤʽʯʥʦʛʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ï120Áʉ) ʟʘʚʜʷʢʠ ʩʧʝʮʠʬʽʯʥʦʤʫ 

ʚʧʣʠʚʫ ʥʘ ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʘʢʪʠʚʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʦʨʛʘʥʽʟʤʫ 

ʪʚʘʨʠʥ ʟ ʦʞʠʨʽʥʥʷʤ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ.  

1. ɿʘ ʜʘʥʠʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʤʦʣʦʜʠʭ 

ʱʫʨʽʚ ʟ ɸʆ ʟʥʘʯʝʥʥʷ ʊʈ ʟʥʠʞʫʚʘʣʠʩʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

ʱʫʨʽʚ ʙʝʟ ɸʆ (ʧʨʘʢʪʠʯʥʦ ʚ 2 ʽ 2,81 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ 

ʪʦʥʫʩʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʅʉ, ʘ ʪʘʢʦʞ ʛʫʤʦʨʘʣʴʥʦ-

ʤʝʪʘʙʦʣʽʯʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʈɽʍɺ ʧʽʜʚʠʱʫʚʘʣʦ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʤʦʣʦʜʠʭ ʪʚʘʨʠʥ ʟ ɸʆ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ, 
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ʷʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʨʝʛʫʣʷʮʽʾ. ʋ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʜʦ ʢʦʥʪʨʦʣʶ ʟ ɸʆ ʟʥʘʯʝʥʥʷ ʊʈ ʯʝʨʝʟ 

ʤʽʩʷʮʴ ʧʽʜʚʠʱʫʚʘʣʠʩʴ ʫ 6 ʽ 10,7 ʨʘʟʠ, ʘ ʫ ʩʪʘʨʠʭ ï ʫ 4,9 ʪʘ 13,8 ʨʘʟʠ. 
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ʋɼʂ 378.4 (477.74) 096  

ɿɹʆʈʀ ʁʆɻɸʅɸ ʌʃɽʁʐɽʈɸ ɺ ɯʉʊʆʈʀʏʅɯʁ ʂʆʃɽʂʎɯɰ 

ɽ.ɽ. ʃɯʅɼɽʄɸʅʅɸ ɻɽʈɹɸʈɯʖ ʆɼɽʉʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ 

ʋʅɯɺɽʈʉʀʊɽʊʋ ɯʄɽʅɯ ɯ.ɯ. ʄɽʏʅʀʂʆɺɸ (MSUD) 

 

ɺʘʩʠʣʴʻʚʘ ʊ. ɺ. 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

ʅʝʤʝʨʮʘʣʦʚ ɺ. ɺ. 

ʢ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ 

ʂɿɺʆ çʆʜʝʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽè 

ʂʦʚʘʣʝʥʢʦ C. ɻ. 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ɺʩʪʫʧ./Introductions. ʋ ʞʦʚʪʥʽ 2022 ʨʦʢʫ ʚʠʧʦʚʥʶʻʪʴʩʷ 225 ʨʦʢʽʚ ʽʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʁʦʛʘʥʘ ɻʦʪʣʽʙʘ ʌʣʝʡʰʝʨʘ (Iohann Gottlieb Fleischer) (13.10.1797-

22.04.1838) ï ʥʽʤʝʮʴʢʦ-ʨʦʩʽʡʩʴʢʦʛʦ ʙʦʪʘʥʽʢʘ, ʦʨʥʽʪʦʣʦʛʘ, ʣʽʢʘʨʷ, ʯʣʝʥʘ 

ɯʤʧʝʨʘʪʦʨʩʴʢʦʛʦ ʄʦʩʢʦʚʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʧʨʠʨʦʜʦʟʥʘʚʮʽʚ, ʯʠʾ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʽʩʪʦʨʠʯʥʦʾ ʛʝʨʙʘʨʥʦʾ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ ʪʘ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʛʝʨʙʘʨʽʾ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD). ɻʝʨʙʘʨʽʡ ʆʅʋ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ, ʷʢʠʡ ʟ 2004 ʨ. 

ʟʘʥʝʩʝʥʦ ʜʦ ʇʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʅʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʤʽʩʪʠʪʴ ʟʙʦʨʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ʪʘ ʘʤʘʪʦʨʽʚ ʟ ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ [1, 2]. 

ʆʩʢʽʣʴʢʠ ʽʩʪʦʨʽʷ ʬʦʨʤʫʚʘʥʥʷ ʛʝʨʙʘʨʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦ 

ʜʦʩʣʽʜʞʝʥʦʶ, ʥʘʤʠ ʧʨʦʜʦʚʞʝʥʦ ʚʠʚʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡ. ʗʢ ʟʘʫʚʘʞʠʣʘ 

ʅ.ʄ. ʐʠʷʥ, ʽʩʪʦʨʽʶ ʬʦʨʤʫʚʘʥʥʷ ʛʝʨʙʘʨʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʷʢʽ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ 

ʩʪʦʣʽʪʴ ʽʥʪʝʥʩʠʚʥʦ ʚʙʠʨʘʣʘ ʚ ʩʝʙʝ ʜʦʩʷʛʥʝʥʥʷ ɿʘʭʽʜʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ, ʨʦʟʚʠʚʘʶʯʠ 

ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʾʭ ʢʨʽʟʴ ʧʨʠʟʤʫ ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʨʦʜʦʚʞʝʥʥʷ ʦʧʨʘʮʶʚʘʥʥʷ ʽʩʪʦʨʠʯʥʦʾ ʢʦʣʝʢʮʽʾ 

ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ [3], ʷʢʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʛʝʨʙʘʨʽʶ ʆʜʝʩʴʢʦʛʦ 



148 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD), ʦʧʨʠʣʶʜʥʝʥʥʷ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʁʦʛʘʥʘ ɻʦʪʣʽʙʘ ʌʣʝʡʰʝʨʘ, ʱʦ ʙʫʚ ʢʦʣʝʢʪʦʨʦʤ ʮʽʻʾ ʢʦʣʝʢʮʽʾ, 

ʘʥʘʣʽʟ ʛʝʨʙʘʨʥʠʭ ʟʙʦʨʽʚ ʜʦʩʣʽʜʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ɺʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦ 

ʚʽʜʦʤʽ ʤʝʪʦʜʠ: ʧʦʨʽʚʥʷʣʴʥʦ-ʦʧʠʩʦʚʠʡ, ʤʦʨʬʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʠʡ, ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʦʰʫʢʫ ʪʘ ʽʩʪʦʨʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʢʩʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʁʦʛʘʥ ɻʦʪʣʽʙ 

ʌʣʝʡʰʝʨ (ʨʠʩ.1) ʥʘʨʦʜʠʚʩʷ 15 ʞʦʚʪʥʷ 1797 ʨʦʢʫ ʚ ʄʽʪʘʚʽ ʫ ʨʦʜʠʥʽ ʤʽʜʥʠʢʘ 

ʂʨʽʩʪʽʘʥʘ ɻʦʪʪʣʽʙʘ ʌʣʝʡʰʝʨʘ. ʅʘʚʯʘʚʩʷ ʚ ʘʢʘʜʝʤʽʯʥʽʡ ʛʽʤʥʘʟʽʾ ʫ ʄʽʪʘʚʽ. ʋ 1817 

ʨʦʮʽ ʚʩʪʫʧʠʚ ʥʘ ʤʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ɼʝʨʧʪʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋ 1821 ʨʦʮʽ 

ʌʣʝʡʰʝʨ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʠ ʪʘ ʟʚʘʥʥʷ ʣʽʢʘʨʷ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʘʮʶʚʘʚ ʟʘ ʬʘʭʦʤ ʫ ʤʽʩʴʢʽʡ ʣʽʢʘʨʥʽ, ʘ ʪʘʢʦʞ ʫ ʂʫʨʣʷʥʜʩʴʢʦʤʫ ʧʨʠʢʘʟʽ 

ʩʫʩʧʽʣʴʥʦʛʦ ʦʧʽʢʫʚʘʥʥʷ. ʇʽʜʛʦʪʫʚʘʚ ʤʦʥʦʛʨʘʬʽʶ ʬʣʦʨʠ ɽʩʪʣʷʥʜʽʾ, ʃʽʬʣʷʥʜʽʾ ʽ 

ʂʫʨʣʷʥʜʽʾ [5], ʨʝʜʘʢʪʦʨʦʤ ʷʢʦʾ ʙʫʚ ɽʤ. ʃʽʥʜʝʤʘʥʥ (ʨʠʩ.2). ʋ ʛʝʨʙʘʨʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʙʦʨʠ ʟ ʄʽʪʘʚʠ (7 ʛʝʨʙʘʨʥʠʭ ʘʨʢʫʰʽʚ), ʃʽʚʦʥʽʾ (4 ʛ.ʘ.), ɼʝʨʧʪʫ 

(ʟʘʨʘʟ ʊʘʨʪʫ), ʂʫʨʦʥʽʾ, ʅʦʚʛʦʨʦʜʫ, ɻʝʨʤʘʥʽʾ, ɺʝʥʠ ʪʘ ʽʥ. ɺʽʥ ʻ ʘʚʪʦʨʦʤ 

ʥʘʡʤʝʥʫʚʘʥʴ ʥʠʟʢʠ ʙʦʪʘʥʽʯʥʠʭ ʪʘʢʩʦʥʽʚ. ʋ ʙʦʪʘʥʽʯʥʽʡ (ʙʽʥʘʨʥʽʡ) ʥʦʤʝʥʢʣʘʪʫʨʽ 

ʮʽ ʥʘʟʚʠ ʜʦʧʦʚʥʶʶʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ "J.Fleisch."[6]. 

ʋ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʠ ʽʟ ʟʙʦʨʽʚ ʁ.ɻ. ʌʣʝʡʰʝʨʘ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ 

ʩʢʣʘʜʽ ʽʩʪʦʨʠʯʥʦʾ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ ʫ ʛʝʨʙʘʨʽʾ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD). 

ʊʘʙʣʠʮʷ 1 

ɺʠʜʠ ʽʟ ʟʙʦʨʽʚ ʁ.ɻ. ʌʣʝʡʰʝʨʘ ʚ ʽʩʪʦʨʠʯʥʽʡ ʛʝʨʙʘʨʥʽʡ ʢʦʣʝʢʮʽʾ 

ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ 

ʈʦʜʠʥʘ ɺʠʜ ʄʽʩʮʝ ʟʙʦʨʫ ʈʽʢ ʂʦʣ 

Dicranaceae Dicranum taxifolium Sw. Mitava 1833 Fl. 

Lecideaceae Lecidea alba Ach. ʥʝ ʚʢʘʟʘʥʦ - Fl. 

Sphaerophoraceae Sphaerophorus corraloides 

Pers. 

ʥʝ ʚʢʘʟʘʥʦ - Fl. 

Aspleniaceae Asplenium ruta muralis L. Livonia 

Stockmanmshof 

1834 Fl. 

Polypodiaceae Polystichum cristatum Roth. Germania - Fl. 

Aquifoliaceae Ilex cassine L. ʥʝ ʚʢʘʟʘʥʦ - Hb 
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Aristolochiaceae Asarum canadense L. Canada - Hb 

Boraginaceae Ech̔nospermum vahlianum 

Lehm. 

Astrachan - Hb 

Heliotropium persicum Lam. Vincent - Hb 

Callitrichaceae Callitriche autumnalis L. Mitava 1833 Fl 

Campanulaceae Campanula alliarifolia 

W.Ledebour 

ʥʝ ʚʢʘʟʘʥʦ -  

Caryophyllaceae Cerastium arvense L. Berlin - Fl 

Dianthus alpinus L. Wien - Hb. 

Silene antirrhina L. Mitava Cult. - Hb 

S.mutica Stev. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Spergula arvensis L. Livonia 

Kokenhusen 

1834 Fl 

Chloranthaceae Chloranthus inconspienus 

Sw. 

ʥʝ ʚʢʘʟʘʥʦ - Hb 

Compositae 

(Asteraceae) 

Gnaphalium crassifolium L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Notobasis syriaca Cass. Hort.Mitava - Fl 

Senecio incanus L. Montpliar - Hb 

Solidago procera Ait. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Cruciferae 

(Brassicaceae) 

Draba conforta Ehrh. Reval 1833 Fl 

S̔sʫmbrium obtusangulum 

Schl. 

Hort. Dorpat - Fl 

Elaeagnaceae Shepherdia argentea Nutt. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Ericaceae Cassandra calyculata Dom. Livonia ad lai 

Peipus 

1820 Fl 

Erica versicolor Andr. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Gentianaceae Gentiana amarella L.  

 ̓́uligimosa W. 

Curonia Mitava 1830 Fl 

Geraniaceae Pelargonium speciosum W. ʥʝ ʚʢʘʟʘʥʦ - Hb 

P.vandesii Sweet ʥʝ ʚʢʘʟʘʥʦ - Hb 

Gramineae 

(Poaceae) 

Bromus racemosus L. Novgorod - Fl 

Festuca rubra L. Livomia 1834 Fl 

F. varia Haencke  Curonia - Fl 

Poa trivialis L. Mitava 1833 Fl 

Triticum compactum Host. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Labiatae 

(Lamiaceae) 

Leonurus tataricum L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Mentha canescens Roth. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Micromeria marifolia Benth.  ʥʝ ʚʢʘʟʘʥʦ - Hb 

Nepeta hirsuia L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Stachys sylvatica L. Livonia 1836 Fl 

Leguminosae 

(Fabaceae) 

Aspalathus canescens L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Lessertia brachystachya 

Cand. 

ʥʝ ʚʢʘʟʘʥʦ - Hb 

L. perennaris Cand. ʥʝ ʚʢʘʟʘʥʦ - Hb 
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Medicago citurata DC. ʥʝ ʚʢʘʟʘʥʦ - Fl 

Lentibulariaceae Pinguicula flavescens 

Schrad. 

ʥʝ ʚʢʘʟʘʥʦ 1800 Hb 

Liliaceae 

(Alliaceae) 

Allium pallens L.  ʥʝ ʚʢʘʟʘʥʦ - Hb 

A.victorialis L.   - Hb 

Muscari racemosum Mill.  Elsas. Colman - Hb 

Lobeliaceae Lobelia erinus L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

L. varifolia Sims. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Lythraceae Lythrum inflatum Hort. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Malvaceae Malva aegyptia L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Maranthaceae Maranthis bicolor Ker. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Mimosaceae 

(Fabaceae) 

Acacia decipiens R.Br.  ʥʝ ʚʢʘʟʘʥʦ - Hb 

Myrtaceae Backea virgata Ker. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Orchidaceae Chamaerepens alpine Spr. Lombardia 1836 Hb 

Plantaginaceae Plantago arenaria Kit. Hort.Mitav. 1835 Hb 

Portulacaceae Calandrina compressa 

Schrad. 

ʥʝ ʚʢʘʟʘʥʦ - Hb 

Potamogetonaceae Potamogeton compressus L. Dorpat 1820 Fl. 

Primulaceae Cyclamen repandum 

Sib.Sm. 

Neapol  Hb 

 Primula officinalis var. 

uralensis Fisch.  

ʥʝ ʚʢʘʟʘʥʦ - Hb 

Soldanella alpina L. Barden Feldberg - Fl 

S. pusila Baumgt.  Freiburg - Hb 

Proteaceae Leucadendron argenteum 

R.Br. 

ʥʝ ʚʢʘʟʘʥʦ - Hb 

Rhamnaceae Pomaderrus apetala Labilli  ʥʝ ʚʢʘʟʘʥʦ - Hb 

Scrophulariaceae Calceolaria cana Cav. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Linaria triphylla Mill.  ʥʝ ʚʢʘʟʘʥʦ - Hb 

Verbascum blattaria L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Solanaceae Capsicum frutescens L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Nicotiana angustifolia Ruiz. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Ulmaceae Celtis australis L. ʥʝ ʚʢʘʟʘʥʦ - Hb 

Violaceae Viola biflora L. Bassbaloter 

Alpen 

- Fl 

V.sylvestris Lam. Livonia 1834 Fl. 

ʇʨʠʤʽʪʢʘ: ʂʦʣ.-ʢʦʣʝʢʮʽʾ ʪʘ ʢʦʣʝʢʪʦʨʠ: Fl. ï ʟʽʙʨʘʚ ʌʣʝʡʰʝʨ, Hb- ʛʝʨʙʘʨʥʘ 

ʢʦʣʝʢʮʽʷ ʌʣʝʡʰʝʨʘ. ʋ ʜʫʞʢʘʭ ʚʢʘʟʘʥʽ ʩʫʯʘʩʥʽ ʥʘʟʚʠ ʨʦʜʠʥ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ. 

ʋʩʴʦʛʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 72 ʚʠʜʠ ʟ 64 ʨʦʜʽʚ ʪʘ 40 

ʨʦʜʠʥ, ʟ ʷʢʠʭ 35 ʨʦʜʠʥ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʜʽʣʫ Magnoliophyta, ʨʦʜʠʥʘ Dicranaceae 

ʜʦ Bryophyta, 2 ʨʦʜʠʥʠ: Lecideaceae ʪʘ Sphaerophoraceae ï ʜʦ Lichenes ʪʘ 2 
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ʨʦʜʠʥʠ: Aspleniaceae ʪʘ Polypodiaceae ʜʦ Polypodiophyta. ʊʘʙʣʠʮʶ ʩʢʣʘʜʝʥʦ ʟʘ 

ʩʠʩʪʝʤʘʪʠʢʦʶ ʍɯʍ ʩʪʦʨʽʯʯʷ. ɿʘ ʩʫʯʘʩʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ (APG -IV) ʢʽʣʴʢʽʩʪʴ 

ʨʦʜʠʥ ʜʦʨʽʚʥʶʻ 41. 

ʅʘʡʢʨʫʧʥʽʰʠʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʻ ʨʦʜʠʥʠ: Caryophyllaceae, Labiatae 

(Lamiaceae) (ʧʦ 5 ʚʠʜʽʚ), Compositae (Asteraceae), Gramineae (Poaceae), 

Leguminosae (ʧʦ 4 ʚ.), Liliaceae, Primulaceae, Scrophulariaceae (ʧʦ 3 ʚ.). ɹʽʣʴʰʽʩʪʴ 

ʨʦʜʽʚ ʻ ʦʜʥʦʚʠʜʦʚʠʤʠ; ʜʚʦʚʠʜʦʚʠʭ ï 7: Silene, Pelargonium, Festuca, Lessertia, 

Allium, Lobelia, Soldanella, Viola. 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʩʘʤʝ ʁ. ʌʣʝʡʰʝʨ ʟʽʙʨʘʚ 23 ʚʠʜʠ ʟ 21 ʨʦʜʫ ʪʘ 17 

ʨʦʜʠʥ. ʅʘʡʢʨʫʧʥʽʰʦʶ ʻ ʨʦʜʠʥʘ Gramineae (Poaceae). ʇʦ ʜʚʘ ʚʠʜʠ ʚʢʣʶʯʘʶʪʴ 

ʨʦʜʠ Festuca ʪʘ Viola. ʅʘʡʯʘʩʪʽʰʝ ʤʽʩʮʝʤ ʟʙʦʨʫ ʙʫʣʠ ʚʢʘʟʘʥʽ ʄʽʪʘʚʘ ʪʘ ʃʽʚʦʥʽʷ. 

 

ɼʣʷ ʜʝʷʢʠʭ ʟʙʦʨʽʚ ʛʝʨʙʘʨʽʶ ʁ. ʌʣʝʡʰʝʨʘ ʥʘ ʝʪʠʢʝʪʢʘʭ ʚʢʘʟʘʥʽ ʽʤʝʥʘ 

ʢʦʣʝʢʪʦʨʽʚ: ʮʝ Chamisso, Frein, Gremblich, Ledebour. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ 

ʁʦʛʘʥʘ ɻʦʪʣʽʙʘ ʌʣʝʡʰʝʨʘ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʽʩʪʦʨʠʯʥʦʾ ʛʝʨʙʘʨʥʦʾ ʢʦʣʝʢʮʽʾ 

ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ ʛʝʨʙʘʨʽʶ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD). ʋ ʟʛʘʜʘʥʽʡ ʢʦʣʝʢʮʽʾ ʚʠʷʚʣʝʥʦ 23 ʚʠʜʠ ʟ 21 ʨʦʜʫ ʪʘ 17 

   

 

ʈʠʩ. 1. ʁʦʛʘʥ ɻʦʪʣʽʙ ʌʣʝʡʰʝʨ 

(Iohann Gottlieb Fleischer) 

ʈʠʩ.2.Flora der deutschen 

ostseeprovinzen Esth-, Liv- und 

Kurland 
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ʨʦʜʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 23 ʛʝʨʙʘʨʥʠʭ ʘʨʢʫʰʘʭ, ʟʽʙʨʘʥʠʭ ʦʩʦʙʠʩʪʦ 

ʁ.ɻ. ʌʣʝʡʰʝʨʦʤ. ɺʩʴʦʛʦ ʫ ʢʦʣʝʢʮʽʾ - 72 ʚʠʜʠ ʟ 64 ʨʦʜʽʚ ʪʘ 40 ʨʦʜʠʥ. ʄʽʩʮʷʤʠ 

ʟʙʦʨʫ ʨʦʩʣʠʥ ʥʘ ʝʪʠʢʝʪʢʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʢʘʟʘʥʽ: ʄʽʪʘʚʘ ʪʘ ʃʽʚʦʥʽʷ. ʉʝʨʝʜ 

ʢʦʣʝʢʪʦʨʽʚ ʻ ʽʤʝʥʘ ʐʘʤʽʩʩʦ, ʌʨʝʡʥʘ, ɻʨʝʤʙʣʽʭʘ, ʃʝʜʝʙʫʨʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʙʦʨʠ ʤʘʶʪʴ ʽʩʪʦʨʠʯʥʫ ʮʽʥʥʽʩʪʴ. ʅʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ ʦʩʥʦʚʥʠʭ 

ʧʦʜʽʡ ʞʠʪʪʷ ʚʯʝʥʦʛʦ, ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʟʜʦʙʫʪʢʽʚ.  
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ʐɺʀɼʂɯʉʊʔ ʇɯɼʅʗʊʊʗ ʐʊɸʅɻʀ ʗʂ ɺɸɾʃʀɺʀʁ ʂʈʀʊɽʈɯʁ 

ʆʎɯʅʂʀ ʊɽʍʅɯʂʀ ɺʀʂʆʅɸʅʅʗ ɿʄɸɻɸʃʔʅʀʍ ɺʇʈɸɺ ɺ ɺɸɾʂɯʁ 

ɸʊʃɽʊʀʎɯ 

 

ɼiʜʝʥʢʦ ʈʦʩʪʠʩʣʘʚ ʖʨiʡʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ 6 ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 017 çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ i ʩʧʦʨʪè 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʧʨʘʚʣʽʥʥʷ ʪʨʝʥʫʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ 

ʧʨʦ ʪʝ, ʷʢʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ ʟʤʘʛʘʣʴʥʦʛʦ ʚʧʨʘʚʠ ʻ ʥʘʡʢʨʘʱʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʚʠʱʠʭ ʩʧʦʨʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʚʘʞʢʽʡ ʘʪʣʝʪʠʮʽ ʥʘʢʦʧʠʯʝʥʦ ʙʘʛʘʪʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʙʽʦʤʝʭʘʥʽʢʠ ʢʣʘʩʠʯʥʦʛʦ ʨʠʚʢʘ ʽ ʧʦʰʪʦʚʭʫ. ʇʨʠ 

ʮʴʦʤʫ ʷʢʱʦ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ, ʪʦ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʽʥʪʝʨʝʩ ʚʯʝʥʠʭ ʟʤʽʩʪʠʚʩʷ ʚ ʙʽʢ ʚʠʚʯʝʥʥʷ 

ʚʘʞʢʦʘʪʣʝʪʠʯʥʠʭ ʚʧʨʘʚ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʥʴ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. 

ʅʘʢʦʧʠʯʝʥʽ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʚʠʤʘʛʘʶʪʴ 

ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʥʴ. ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʘʩʣʫʛʦʚʫʻ ʨʦʟʛʣʷʜ ʩʧʦʩʦʙʽʚ ʨʝʻʩʪʨʘʮʽʾ ʪʨʘʻʢʪʦʨʽʾ ʰʪʘʥʛʠ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʮʴʦʛʦ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʨʫʭ ʩʥʘʨʷʜʘ . 

ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʠ ʧʨʠʜʽʣʷʣʠ ʚʠʚʯʝʥʥʶ ʨʫʭʫ ʰʪʘʥʛʠ, ʦʩʢʽʣʴʢʠ, ʥʘ 

ʜʫʤʢʫ ʪʨʝʥʝʨʽʚ, ʚ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʫʭʫ ʩʥʘʨʷʜʘ 

ʚʽʜʦʙʨʘʞʝʥʘ ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʘʪʣʝʪʽʚ. ɺʠʚʯʘʣʠʩʷ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʨʘʻʢʪʦʨʽʾ ʰʪʘʥʛʠ, ʢʽʥʝʤʘʪʠʢʠ ʪʘ ʜʠʥʘʤʽʢʠ ʾʾ ʨʫʭʫ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʥʴ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʽʜʥʷʪʪʷ ʰʪʘʥʛʠ 

ʷʢ ʚʘʞʣʠʚʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʟʤʘʛʘʣʴʥʠʭ ʚʧʨʘʚ ʚ ʚʘʞʢʽʡ 

ʘʪʣʝʪʠʮʽ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʠ ʨʽʟʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʨʠʚʢʘ ʽ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʚʧʨʘʚʠ ʚʘʞʢʦʘʪʣʝʪʘʤʠ ʚ ʫʤʦʚʘʭ ʟʤʘʛʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʠʚʦʢ ʢʣʘʩʠʯʥʠʡ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʤʝʭʘʥʽʢʠ, 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʝʤʽʱʫʶʯʠʭ ʨʫʭʦʚʠʭ ʜʽʡ, ʤʝʪʘ ʷʢʠʭ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʨʦʟʽʛʥʘʪʠ ʩʧʦʨʪʠʚʥʠʡ ʩʥʘʨʷʜ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʧʽʜʥʷʪʠ ʡʦʛʦ ʥʘ 

ʦʧʪʠʤʘʣʴʥʫ ʚʠʩʦʪʫ. ʊʦʤʫ ʚ ʜʘʥʽʡ ʨʫʭʦʚʽʡ ʜʽʾ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʠʥʘʤʽʢʘ 

ʰʚʠʜʢʦʩʪʽ ʰʪʘʥʛʠ, ʪʦʙʪʦ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ, ʷʢ ʬʫʥʢʮʽʾ ʯʘʩʫ ʘʙʦ ʚʠʩʦʪʠ ʾʾ 

ʧʽʜʡʦʤʫ. ʇʨʠʯʦʤʫ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʚʯʝʥʥʽ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʰʪʘʥʛʠ . 

ʇʝʨʰʠʡ ʤʘʢʩʠʤʫʤ ʰʚʠʜʢʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʬʘʟʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʦʟʛʦʥʫ ʩʥʘʨʷʜʘ. ʋ ʬʘʟʽ ʘʤʦʨʪʠʟʘʮʽʾ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚ ʬʘʟʽ 

ʬʽʥʘʣʴʥʦʛʦ ʨʦʟʛʦʥʫ ʟʥʦʚʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʇʘʜʽʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚ ʧʝʨʝʭʽʜʥʽʡ ʬʘʟʽ (ʬʘʟʽ ʘʤʦʨʪʠʟʘʮʽʾ) ʚʠʢʣʠʢʘʥʦ 

ʟʛʠʥʘʥʥʷʤ ʥʽʛ ʚ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ ʽ ʧʝʨʝʭʦʜʦʤ ʪʫʣʫʙʘ ʚ ʙʽʣʴʰ ʚʝʨʪʠʢʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ, ʱʦ ʟʤʝʥʰʫʻ ʩʠʣʫ, ʱʦ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʩʥʘʨʷʜʫ. 

ɸʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʢʽʥʝʤʘʪʠʢʠ ʽ ʜʠʥʘʤʽʮʽ ʨʫʭʫ ʰʪʘʥʛʠ ʚ 

ʨʠʚʢʫ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʘʚʫ ʥʘ ʟʤʘʛʘʥʥʷʭ, 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʫʭʫ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʨʠʚʢʘ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʽ ʢʨʠʪʝʨʽʾ ʦʪʨʠʤʘʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 

ʚʘʞʢʦʘʪʣʝʪʘʭ-ʯʦʣʦʚʽʢʘʭ. 

ɼʦ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ ʥʘʣʝʞʘʪʴ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʻʢʪʦʨʽʾ 

ʩʥʘʨʷʜʘ. ʇʝʨʰʠʡ ʟ ʥʠʭ - ʬʦʨʤʘ ʽ ʧʦʣʦʞʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʱʦʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʣʽʥʽʾ, 

ʧʨʦʚʝʜʝʥʦʾ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʰʪʘʥʛʠ ʚʽʜ ʧʦʤʦʩʪʫ. ʋ ʨʝʢʦʨʜʥʠʭ ʩʧʨʦʙʘʭ ʫ 

ʙʽʣʴʰʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʪʨʘʻʢʪʦʨʽʷ ʥʝ ʧʝʨʝʪʠʥʘʻ ʮʽʻʾ ʣʽʥʽʾ ʧʽʜ ʯʘʩ ʫʩʴʦʛʦ ʧʽʜʡʦʤʫ, 

ʪʦʙʪʦ ʰʪʘʥʛʘ ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʪʽʣʘ ʘʪʣʝʪʘ, ʽ ʧʨʠ ʮʴʦʤʫ ʬʦʨʤʘ ʪʨʘʻʢʪʦʨʽʾ 

ʟʙʝʨʽʛʘʻ S-ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʅʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʨʠʚʢʘ ʻ ʚʠʩʦʪʘ ʰʪʘʥʛʠ ʚ 

ʤʦʤʝʥʪ ʤʘʢʩʠʤʫʤʫ ʚʝʨʪʠʢʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ 
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ʩʥʘʨʷʜʘ ʽ ʡʦʛʦ ʚʠʩʦʪʘ ʧʽʜ ʯʘʩ ʬʽʢʩʘʮʽʾ ʰʪʘʥʛʠ ʚ ʧiʜʩiʜ. ʏʠʤ ʤʝʥʰʝ ʚʝʣʠʯʠʥʠ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʪʠʤ ʙʽʣʴʰ ʪʝʭʥʽʯʥʽ ʚʠʢʦʥʘʥʦ ʨʫʭ. 

ʅʘʡʙʽʣʴʰʦʶ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ, ʥʘ ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ ʬʘʭʽʚʮʽʚ, ʤʘʻ 

ʤʘʢʩʠʤʘʣʴʥʘ ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʪʣʝʪʘʤʠ ʧʨʠ ʨʦʟʛʦʥʽ 

ʰʪʘʥʛʠ ʚ ʨʠʚʢʫ. ɺʠʚʯʝʥʥʷ ʤʽʞʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʨʦʩʪʦʤ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʫʩʧʽʭ ʚ ʢʣʘʩʠʯʥʦʤʫ ʨʠʚʢʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ ʘʪʣʝʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʦʢʘʟʘʚ, ʱʦ ʢʨʠʪʝʨʽʻʤ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜʡʦʤʫ ʰʪʘʥʛʠ ʚ ʨʠʚʢʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʎʄ ʰʪʘʥʛʠ ʚ ʬʘʟʽ ʘʤʦʨʪʠʟʘʮʽʾ. ɸʪʣʝʪʠ ʟ 

ʥʝʨʘʮʽʦʥʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ ʨʠʚʢʘ ʟʤʫʰʝʥʽ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʪʨʘʪʠ ʰʚʠʜʢʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʠʣʠ, ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʩʥʘʨʷʜʫ ʚ ʬʘʟʽ 

ʬʽʥʘʣʴʥʦʛʦ ʨʦʟʛʦʥʫ. ʆʩʥʦʚʥʠʡ ʬʽʟʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʧʽʜʡʦʤʫ ʰʪʘʥʛʠ ʚ ʨʠʚʢʫ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʨʫʩʽ ʩʥʘʨʷʜʘ ʧʦ ʢʨʠʚʦʣʽʥʽʡʥʽʡ ʪʨʘʻʢʪʦʨʽʾ ʚ ʬʘʟʽ ʬʽʥʘʣʴʥʦʛʦ 

ʨʦʟʛʦʥʫ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣʠ. ʆʩʥʦʚʥʫ ʨʦʣʴ ʚ ʮʴʦʤʫ ʨʫʩʽ ʚʽʜʽʛʨʘʻ ʦʧʪʠʤʘʣʴʥʘ 

ʚʝʣʠʯʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʰʪʘʥʛʠ, ʷʢʫ ʩʪʚʦʨʶʶʪʴ ʘʪʣʝʪʠ ʥʘ ʧʦʯʘʪʢʫ 

ʬʘʟʠ ʬʽʥʘʣʴʥʦʛʦ ʨʦʟʛʦʥʫ. 
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ɺʀʗɺʃɽʅʅʗ ɿɼɸʊʅɯʉʊʔ ʌɯʂʉʋɺɸʊʀ ɸʊʄʆʉʌɽʈʅʀʁ ɸɿʆʊ ʋ 

ɹɸʂʊɽʈɯʁ, ɺʀɼɯʃɽʅʀʍ ɿ ʉʋɼʀʅʅʀʍ ʈʆʉʃʀʅ ɸʅʊɸʈʂʊʀʂʀ 

 

ʃʘʩʪʦʚʝʮʴʢʘ ʃʶʜʤʠʣʘ ʆʣʝʛʽʚʥʘ 

ʄʘʩʣʘʢ ɺʘʣʝʨʽʷ ɯʛʦʨʝʚʥʘ 

ʂʫʜʽʥʘ ʉʦʬʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʠ 

ʖʥʛʽʥ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʩʧʽʰʥʘ ʢʦʣʦʥʽʟʘʮʽʷ ʟʝʤʝʣʴ ɸʥʪʘʨʢʪʠʢʠ ʩʫʜʠʥʥʠʤʠ ʨʦʩʣʠʥʘʤʠ 

Deschampsia antarctica ʪʘ Colobanthus quitensis ʪʘ ʾʭ ʘʜʘʧʪʘʮʽʷ ʜʦ ʩʪʨʝʩʦʚʠʭ 

ʫʤʦʚ ʨʝʛʽʦʥʫ, ʧʦʚôʷʟʘʥʘ ʥʝ ʣʠʰʝ ʟ ʢʣʽʤʘʪʠʯʥʠʤ ʟʤʽʥʘʤʠ, ʘ ʡ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʤʽʢʨʦʙʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʬʽʣʦ- ʪʘ ʝʥʜʦʩʬʝʨʠ ʚʢʘʟʘʥʠʭ ʨʦʩʣʠʥ ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʶ 

ʬʽʢʩʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ ʪʘ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʘʟʦʪʥʦʤʫ ʞʠʚʣʝʥʥʽ ʨʦʩʣʠʥ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʬʽʢʩʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ ʫ 

ʙʘʢʪʝʨʽʡ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʩʫʜʠʥʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ɸʥʪʘʨʢʪʠʢʠ Deschampsia 

antarctica ʪʘ Colobanthus quitensis. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 12 ʢʫʣʴʪʫʨ, ʚʠʜʽʣʝʥʽ ʟ 

D. antarctica ʪʘ C. quitensis, ʱʦ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʽʜ ʯʘʩ 25 ʋʢʨʘʾʥʩʴʢʦʾ 

ʘʥʪʘʨʢʪʠʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ (ʩʽʯʝʥʴ-ʢʚʽʪʝʥʴ 2020 ʨ.) ʚʟʜʦʚʞ ɿʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ɸʥʪʘʨʢʪʠʯʥʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ɿʜʘʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʟʦʪ ʘʪʤʦʩʬʝʨʠ ʷʢ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʥʽʪʨʦʛʝʥʫ ʦʮʽʥʝʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ ɽʰʙʽ. ʅʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʨʦʩʪʫ ʬʽʢʩʫʚʘʣʠ ʟʘ 

ʟʤʽʥʦʶ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʮʽʥʶʚʘʣʠ ʷʢ + (ʩʣʘʙʢʠʡ ʨʽʩʪ), ++ 

(ʧʦʤʽʨʥʠʡ ʨʽʩʪ), +++ (ʨʷʩʥʠʡ ʨʽʩʪ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʧʦʢʘʟʘʥʘ 

ʛʝʪʝʨʦʪʨʦʬʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʙʽʦʤʘʩʠ Deschampsia 

antarctica ʪʘ Colobanthus quitensis ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʬʽʢʩʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʫ ʘʪʤʦʩʬʝʨʠ ʷʢ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʥʽʪʨʦʛʝʥʫ 
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ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʧʦʣʦʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨ  ╖ 10.1 (+), 10.4 (+), 25.2 (+), 

26.2 (+), 26.7 (+++), 40.1 (+++). ʅʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 

ʢʫʣʴʪʫʨ 26.7 ʪʘ 40.1. ʂʨʽʤ ʪʦʛʦ, ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʽʪʨʦʛʝʥʘʟʠ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ 4 , ʱʦ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ 

ʧʦʭʦʜʞʝʥʥʷ ʽʟʦʣʷʪʽʚ ʪʘ ʾʭ ʤʦʞʣʠʚʦʾ ʫʯʘʩʪʽ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʘʟʦʪʦʤ ʨʦʩʣʠʥ ʟʘ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɺʠʩʥʦʚʢʠ. ɻʝʪʝʨʦʪʨʦʬʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʙʽʦʤʘʩʠ 

Deschampsia antarctica ʪʘ Colobanthus quitensis, ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʬʽʢʩʫʚʘʪʠ 

ʘʪʤʦʩʬʝʨʥʠʡ ʘʟʦʪ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʾʭ ʫʯʘʩʪʽ ʫ ʨʦʩʣʠʥʥʦ-ʤʽʢʨʦʙʥʠʭ 

ʚʟʘʻʤʦʜʽʷʭ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʦʤʫ ʩʪʠʤʫʣʶʚʘʥʥʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ 

ɸʥʪʘʨʢʪʠʢʠ. 
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ʆʉʆɹʃʀɺʆʉʊI ʋɼɸʈʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ ʇɯɼ ʏɸʉ ɺɿɸɭʄʆɼɯɰ ɿ 

ʆʇʆʈʆʖ ʇʈʀ ʇʈʀɿɽʄʃɽʅʅI 

 

ʃʦʚʘʩ ʉʝʨʛiʡ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ 6 ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 017 çʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ i ʩʧʦʨʪè 

ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʠʚʯʝʥʥʶ ʙʽʦʤʝʭʘʥʽʢʠ ʫʜʘʨʥʠʭ ʜʽʡ ʧʨʠʩʚʷʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚʽʜʙʠʣʠʩʷ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʢʣʘʜʽ ʾʭ ʬʘʟʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʢʽʥʝʤʘʪʠʢʠ ʪʘ ʜʠʥʘʤʽʢʠ ʫʜʘʨʥʠʭ ʚʟʘʻʤʦʜʽʡ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʫʭʽʚ ʣʘʥʦʢ ʪʽʣʘ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʩʧʦʨʪʠʚʥʠʭ 

ʚʧʨʘʚ. 

ʋ ʪʘʢʦʛʦ ʨʦʜʫ ʚʧʨʘʚʘʭ ʩʧʦʨʪʩʤʝʥʠ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʠʭ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʧʨʠʟʝʤʣʝʥʥʷ, ʜʽʷ ʷʢʠʭ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʘʙʦ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʨʘʚʤʠ. 

ʍʘʨʘʢʪʝʨ ʽ ʚʝʣʠʯʠʥʘ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʘʚʜʘʥʴ ʧʨʠʟʝʤʣʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʙʠʪʠ  ʧʦʜʽʣ ʚʧʨʘʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʨʠʟʝʤʣʝʥʥʷʤ, ʥʘ ʜʚʘ ʪʠʧʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, çʧʨʠʟʝʤʣʠʪʠʩʷ ʽ ʟʫʧʠʥʠʪʠʩʷè ʽ 

"ʇʨʠʟʝʤʣʠʪʠʩʷ ʽ ʧʽʪʠ", ʪʦʙʪʦ. ʧʨʦʜʦʚʞʠʪʠ ʨʫʭ ʪʽʣʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ 

ʽʥʰʠʭ ʜʽʡ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ McNitt-Gray. 

ʆʜʥʘʢ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʪʠʧʽʚ ʧʨʠʟʝʤʣʝʥʴ ʤʘʣʦ ʚʠʚʯʝʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʫ 

ʣʦʢʦʤʦʪʦʨʥʠʭ ʨʫʭʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚ ʩʪʨʠʙʢʦʚʠʭ ʚʧʨʘʚʘʭ), ʪʘʢʦʞ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʧʦʨʦʶ ʧʽʜ ʯʘʩ ʽ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʫʜʘʨʥʠʭ ʜʽʡ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʘʢʪʫʘʣʴʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʢʠ ʪʝʩʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʦʮʽʥʢʠ ʚʝʣʠʯʠʥ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʨʘʚʤʘʪʠʟʤʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʫʜʘʨʥi ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ 

ʯʘʩ ʧʨʠʟʝʤʣʝʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʩʪʨʠʙʢʦʚʠʭ ʚʧʨʘʚ ʪʘ ʫʜʘʨʥʠʭ ʜʽʡ ʫ 

ʪʭʝʢʚʦʥʜʦ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʽʜ: ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ) ʪʘ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, 

ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʟʽʩʪʘʚʣʝʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʠʟʝʤʣʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʙʘʛʘʪʴʦʭ ʨʫʭʦʚʠʭ ʜʽʡ 

(ʧʨʠʟʝʤʣʝʥʥʷ ʧʽʩʣʷ ʩʪʨʠʙʢʽʚ ʪʘ ʩʪʨʠʙʢʽʚ ʫ ʛʽʤʥʘʩʪʠʮʽ, ʢʠʜʢʽʚ ʫ ʩʪʨʠʙʢʫ ʚ 

ʙʘʩʢʝʪʙʦʣʽ, ʥʘʧʘʜʥʠʢʘ ʫʜʘʨʫ ʫ ʚʦʣʝʡʙʦʣʽ ʪʦʱʦ) ʧʽʜ ʯʘʩ ʧʨʠʟʝʤʣʝʥʥʷ ʚʠʥʠʢʘʶʪʴ 

ʟʥʘʯʥʽ ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʪʘ ʤʦʤʝʥʪʠ ʩʠʣ ʫ ʨʫʭʦʚʦʤʫ ʘʧʘʨʘʪʽ ʣʶʜʠʥʠ ʪʘ ʩʠʣʠ 

ʨʝʘʢʮʽʾ ʦʧʦʨʠ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʦʰʢʦʜʞʝʥʴ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʣʘʥʩ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʪʽʣʦ, ʽ ʥʘʧʨʫʛʠ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʽʡ 

ʩʠʩʪʝʤʽ, ʱʦʙ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʘʙʦ ʘʪʨʦʬʽʾ ʤ'ʷʟʽʚ, ʪʦʜʽ ʷʢ ʥʘʜʣʠʰʢʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʣʦʤ, 

ʨʦʟʪʷʛʥʝʥʥʷ ʟʚ'ʷʟʦʢ), ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ɹʘʛʘʪʦʨʘʟʦʚʘ ʜʽʷ 

ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ ʟʙʽʣʴʰʝʥʥʷ 

ʢʨʠʪʠʯʥʠʭ ʤʝʞ ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ i ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ 

ʙʽʣʴ ʽ ʨʽʟʥʽ ʪʨʘʚʤʠ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʷʤʠʤ ʚʠʤʽʨʦʤ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʘʥʘʪʦʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʜ ʯʘʩ ʨʝʘʣʴʥʦʛʦ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʶʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʨʝʘʢʮʽʻʶ 

ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʥʝʾ. ʅʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʶʪʴ ʧʽʜ ʯʘʩ ʧʨʠʟʝʤʣʝʥʥʷ, 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʥʘ ʨʽʚʥʽ ʷʢ ʚʩʴʦʛʦ ʪʽʣʘ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʦʛʦ ʩʫʛʣʦʙʘ ʯʠ ʣʘʥʢʠ, 

ʚʠʟʥʘʯʠʚʰʠ ʩʠʣʠ ʨʝʘʢʮʽʾ ʦʧʦʨʠ (ʉʈʆ), ʩʫʛʣʦʙʦʚʽ ʩʠʣʠ ʪʘ ʩʫʛʣʦʙʦʚʽ ʤʦʤʝʥʪʠ. 

ʆʮʽʥʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʣʶʜʠʥʫ, ʜʦʜʘʪʢʦʚʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 

ʜʦʚʽʣʴʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʨʫʭʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʚʽʜʩʠ ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʘʚʜʘʥʴ ʧʨʠʟʝʤʣʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʦ 

ʦʧʦʨʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ 

ʪʝʭʥʽʢʫ ʧʨʠʟʝʤʣʝʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʣʘʥ ʢʦʦʨʜʠʥʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʣʘʥʦʢ 

ʪʽʣʘ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʫʭʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. 
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ɿʘʚʜʘʥʥʷ çʧʨʠʟʝʤʣʠʪʠʩʴ ʽ ʧʽʪʠè ʪʘ çʧʨʠʟʝʤʣʠʪʠʩʷ ʪʘ ʟʫʧʠʥʠʪʠʩʷè 

ʤʝʭʘʥʽʯʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʤʧʫʣʴʩʦʤ ʪʽʣʘ, ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʉʈʆ ʟʘ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʧʦʨʦʶ. ɺʝʣʠʯʠʥʘ, ʥʘʧʨʷʤʦʢ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʩʠʣʠ, ʱʦ ʜʽʻ ʧʽʜ ʯʘʩ 

ʧʨʠʟʝʤʣʝʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʦʨʥʦ-

ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ. ʅʘ ʥʘʧʨʷʤ ʽʤʧʫʣʴʩʫ ʉʈʆ ʧʨʠ ʪʦʨʢʘʥʥʽ ʦʧʦʨʠ ʚʧʣʠʚʘʻ 

ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʡʦʛʦ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ. ʅʘ ʚʝʣʠʯʠʥʫ ʽʤʧʫʣʴʩʫ ʉʈʆ ʚʧʣʠʚʘʻ 

ʘʢʪʠʚʥʽʩʪʴ ʤ'ʷʟʽʚ, ʨʫʭ ʣʘʥʦʢ ʪʽʣʘ ʪʘ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʪʽʣʘ ʜʦ ʢʦʥʪʘʢʪʫ ʟ 

ʦʧʦʨʦʶ. ʅʘ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ ʉʈʆ ʚʧʣʠʚʘʶʪʴ ʫ ʩʫʢʫʧʥʦʩʪʽ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʦʧʦʨʠ ʪʘ ʪʝʭʥʽʢʘ ʧʨʠʟʝʤʣʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʚʟʜʦʚʞ ʣʘʥʦʢ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, 

ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ ʾʭ ʚʝʣʠʯʠʥʫ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʤʝʭʘʥʽʯʥʽ, ʽ ʟʦʢʨʝʤʘ, 

ʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ , ʰʚʠʜʢʽʩʪʴ ʪʽʣʘ ʜʦ ʤʦʤʝʥʪʫ 

ʢʦʥʪʘʢʪʫ, ʭʘʨʘʢʪʝʨ ʨʫʭʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʣʘʥʦʢ ʪʽʣʘ ʜʦ ʪʘ 

ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ʧʦʚʝʨʭʥʝʶ ʦʧʦʨʠ. 

ʍʘʨʘʢʪʝʨ ʽ ʚʝʣʠʯʠʥʘ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʚʜʘʥʴ 

ʧʨʠʟʝʤʣʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʚʧʨʘʚʠ ʟ ʧʨʠʟʝʤʣʝʥʥʷʤ, ʥʘ ʜʚʘ ʨʽʟʥʠʭ 

ʪʠʧʠ çʧʨʠʟʝʤʣʠʪʠʩʷ ʽ ʟʫʧʠʥʠʪʠʩʷè ʪʘ çʧʨʠʟʝʤʣʠʪʠʩʷ ʽ ʧʽʪʠè, ʪʦʙʪʦ ʧʨʦʜʦʚʞʠʪʠ 

ʨʫʭ ʪʽʣʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʜʽʡ. ʆʜʥʘʢ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʟ ʪʠʭ ʪʠʧʽʚ 

ʧʨʠʟʝʤʣʝʥʴ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʦʧʦʨʦʶ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʚʠʚʯʝʥʥʷʤ 

ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʟ ʦʧʦʨʦʶ, ʧʦʢʘʟʘʚ, ʱʦ 

ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʠʚʯʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʠʥʘʤʽʢʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʧʦʨʦʶ, ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʦʤʝʪʨʠʯʥʠʭ 

ʧʣʘʪʬʦʨʤ. ʇʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʨʦʙʽʪ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʚʯʝʥʥʷʤ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢi ʜʽʶʪʴ ʚʟʜʦʚʞ ʧʦʟʜʦʚʞʥʽʭ ʦʩʝʡ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʽ ʚʠʢʣʠʢʘʶʪʴ 

ʟʛʠʥʘʥʥʷ ʚ ʥʽʛ ʩʫʛʣʦʙʘʭ. ʇʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʨʦʙʦʪʠ ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ 

ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʢʨʫʯʫʚʘʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʦʙʝʨʪʘʣʴʥʽ ʤʦʤʝʥʪʠ ʱʦʜʦ 

ʧʦʟʜʦʚʞʥʽʭ ʦʩʝʡ, ʷʢi ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʦʧʦʨʥʫ ʧʦʚʝʨʭʥʶ ʚʟʜʦʚʞ ʣʘʥʦʢ ʪʽʣʘ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ 

ʧʨʠʟʝʤʣʝʥʥʽ.  
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ʌʋʅʂʎɯʆʅɸʃʔʅɸ ɸʂʊʀɺʅɯʉʊʔ ʉʌɽʈʆɰɼɯɺ ʇɯʉʃʗ 

ʂʈɯʆʂʆʅʉɽʈɺʋɺɸʅʅʗ ɿɸ ʈɽɾʀʄʆʄ ɺʀɿʅɸʏɽʅʀʄ ʅɸ ʆʉʅʆɺɯ 

ʌɯɿʀʂʆ-ʄɸʊɽʄɸʊʀʏʅʆɰ ʄʆɼɽʃɯ 

 

ʄʦʽʩʻʻʚ ɸʥʪʦʥ ɯʛʦʨʦʚʠʯ 

ʘʩʧʽʨʘʥʪ ʚʽʜʜʽʣʫ ʢʨʽʦʝʥʜʦʢʨʠʥʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ɹʦʞʦʢ ɻʘʣʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʜ.ʙ.ʥ., ʚ/ʦ ʧʨʦʚ.ʥ.ʩ. ʚʽʜʜʽʣʫ ʢʨʽʦʝʥʜʦʢʨʠʥʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʤ. ʍʘʨʢʽʚ. ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʣʠ, ʱʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʢʣʽʪʠʥ ʫ 3D ʬʦʨʤʘʪʽ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʪʚʦʨʠʪʠ ʫʤʦʚʠ ʥʘ ʨʽʚʥʽ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʧʦʷʩʥʶʻ ʟʦʩʝʨʝʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʽʾ ʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʩʘʤʝ ʥʘʚʢʦʣʦ 3D-ʪʝʭʥʦʣʦʛʽʡ [1, 2]. ɯʩʥʫʶʯʘ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʦʪʨʝʙʘ ʚ in vitro ʘʥʘʣʽʟ ̔ʥʘ 3D ʢʫʣʴʪʫʨʘʭ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʣʽʢʽʚ ʧʦʪʨʝʙʫʻ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ. ɺ 

ʧʦʧʝʨʝʜʥʽʭ, ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷʭ, [3] ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʦʚʽ ʧʽʜʭʦʜʠ 

ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʜʣʷ ʢʣʽʪʠʥʥʠʭ 

ʩʬʝʨʦʾʜʽʚ (ʉʌ) ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʜʥʘʢ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʚʝʜʝʥʠʭ ʫ ʨʦʙʦʪʽ [3] ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʥʝʦʙʭʽʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʊʦʤʫ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʫ ʨʝʞʠʤʽ, 

ʩʧʨʦʛʥʦʟʦʚʘʥʦʤʫ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʥʠʢʥʦʩʪʽ ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ [3] ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ 

(ʤʽʛʨʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʉʌ ʟʘ ʧʣʦʱʝʶ ʫʪʚʦʨʝʥʦʛʦ ʤʦʥʦʰʘʨʫ, 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘ ʤʦʜʝʣʽ çʨʘʥʦʚʘ ʧʦʚʝʨʭʥʷè ʽ ʤʝʪʘʙʦʣʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʟʘ ʄʊʊ-ʪʝʩʪʦʤ). 
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ʄʝʪʘ ʨʦʙʦʪʠ ʇ̔ ʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʉʌ, ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʞʠʤʦʤ (65 ʩʝʢ ʝʢʩʧʦʟʠʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 10Áʉ, ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʽ ʰʚʠʜʢʽʩʪʶ 2Áʉ/ʭʚ ʜʦ - 80Áʉ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ).  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʬʝʨʦʾʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʽʪʠʥʠ ʣʽʥʽʾ L929. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʴʢʦʘʜʛʝʟʠʚʥʫ 

ʧʦʚʝʨʭʥʶ, ʜʣʷ ʯʦʛʦ ʯʘʰʢʠ ʇʝʪʨʽ ʦʙʨʦʙʣʷʣʠ 2% - ʤ ʨʦʟʯʠʥʦʤ ʘʛʘʨʫ (çFerakè, 

ʅʽʤʝʯʯʠʥʘ). ʇʦʩʽʚʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʘʥʦʚʠʣʘ 2Ŀ10
5
 ʢʣʽʪʠʥ/ʤʣ, ʪʝʨʤʽʥ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ 7 ʜʽʙ. ɺ ʷʢʦʩʪʽ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʫʣʴʪʫʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ DMEM/F12, ʱʦ ʤʽʩʪʠʣʦ 10 % ʌʊʉ ʽ ɼʄʉʆ ʚ 

ʢʽʥʮʝʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʄ (7,5%). ɿʨʘʟʢʠ ʝʢʚʽʣʽʙʨʫʚʘʣʠ: ʢʦʥʪʨʦʣʴʥʽ 

(ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʞʠʤ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ) ʽ ʧʽʜʜʦʩʣʽʜʥʽ (ʪʝʦʨʝʪʠʯʥʦ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʝʞʠʤ) ʧʨʦʪʷʛʦʤ 10 ʭʚ ̔ 65 ʩʝʢ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 10Áʉ, 

ʧʽʩʣʷ ʯʦʛʦ ʟʘʤʦʨʦʞʫʚʘʣʠ. ʆʭʦʣʦʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʯʘ ʋʆʇ-6 (ʉʂʊɹ ʟ ɼɺ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ) ʧʨʠ 

ʰʚʠʜʢʦʩʪʷʭ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ: 1 Áʉ/ʭʚ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ -40 Áʉ, ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ (-196Áʉ); ʜʣʷ 

ʧʽʜʜʦʩʣʽʜʥʠʭ: 2Áʉ/ʭʚ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ  

- 80Áʉ, ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ ( - 196Áʉ). ɺ ʥʘʪʠʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʉʌ, ʷʢʽ ʥʝ ʧʽʜʜʘʚʘʣʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʶ. ʈʦʟʤʦʨʦʞʫʚʘʥʥʷ 

ʩʬʝʨʦʾʜʽʚ, ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ 37Áʉ ʟ ʧʦʜʘʣʴʰʠʤ ʚʽʜʤʠʚʘʥʥʷʤ ɼʄʉʆ. ʌʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʉʌ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʣʦʱʝʶ ʤʦʥʦʰʘʨʫ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ 

ʤʽʛʨʫʚʘʣʠ ʟ ʉʌ ʥʘ 3 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʄʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʄʊʊ-ʪʝʩʪʫ [4], ʦʮʽʥʢʫ ʨʝʛʝʥʝʨʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʉʌ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʤʦʜʝʣʽ çʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽè [5]. ʇʣʦʱʽ çʟʘʛʦʻʥʥʷè ʯʝʨʝʟ 24 ʛʦʜʠʥ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʣʽʪʠʥʘʤʠ ʤʦʥʦʰʘʨʫ, ʷʢʽ ʤʽʛʨʫʚʘʣʠ ʟ 

ʉʌ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ, ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Zeiss LSM Image 

Examiner. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʣʷʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʫ Statistica 10 (çStatSoftè, ʉʐɸ). ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 



163 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ W-ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ-ʋʽʣʢʽ, ʟʥʘʯʫʱʠʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʛʨʫʧʘʤʠ ʜʘʥʠʭ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ t-ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ. ɺʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʧʨʠ p Ò 0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʩʬʝʨʦʾʜʽʚ ʧʽʩʣʷ 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʜʦ ʤʽʛʨʘʮʽʾ, ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʘ ʨʝʞʠʤʦʤ ʨʦʟʨʘʭʦʚʘʥʠʤ ʫ 

ʨʦʙʦʪʽ [3] (ʧʨʠ ʝʢʩʧʦʟʠʮʽʾ 65 ʩʝʢ ʟʽ ʰʚʠʜʢʽʩʪʶ ʦʭʦʣʦʜʞʝʥʥʷ 2Áʉ /ʭʚ ʜʦ - 80Áʉ ʽ 

ʧʦʜʘʣʴʰʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ (-196Áʉ)) ʟʘ ʧʣʦʱʝʶ ʤʦʥʦʰʘʨʫ 

ʫʪʚʦʨʝʥʦʛʦ ʡʦʛʦ ʢʣʽʪʠʥʘʤʠ ʫ 2 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ 

ʤʦʥʦʰʘʨʫ ʟ ʢʣʽʪʠʥ ʉʌ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ (10 ʭʚ 

ʝʢʩʧʦʟʠʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 10Áʉ, ʦʭʦʣʦʜʞʝʥʥʷʤ 1Áʉ/ʭʚ. ʜʦ - 40Áʉ ʽ ʧʦʜʘʣʴʰʠʤ 

ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ (-196Áʉ)). ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʉʌ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ, ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʘ 

ʨʝʞʠʤʦʤ ʚʠʟʥʘʯʝʥʦʤʫ ʫ ʨʦʙʦʪʽ [3], ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʧʣʦʱʽ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʤʦʥʦʰʘʨʫ ʥʘ ʤʦʜʝʣʽ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʽ ʧʘʨʘʤʝʪʨʽʚ ʄʊʊ ʪʝʩʪʫ 

(ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʨʝʞʠʤʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʠʭ 

ʩʬʝʨʦʾʜʽʚ ʧʽʩʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ 

 

ʇʘʨʘʤʝʪʨʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʢʣʽʪʠʥʥʠʭ ʩʬʝʨʦʾʜʽʚ 

 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʨʘʟʢʠ 

 

ʅʘʪʠʚ 

 

ʂʦʥʪʨʦʣʴʥʽ 

 

ʇʽʜʜʦʩʣʽʜʥʽ  

ʄʊʊ 

(ʋʤʦʚʥʽ ʦʜʠʥʠʮʽ ʘʙʩʦʨʙʮʽʾ) 

0,37 Ñ 0,02 0,13 Ñ 0,02 # 0,31 Ñ 0,01 * 

ʧʣʦʱʘ ʫʰʢʦʜʞʝʥʦʛʦ ʤʦʥʦʰʘʨʫ 

(%) 

56,3 Ñ 3,61 75,3 Ñ 2,92 # 58,7 Ñ 3,18 * 

ʧʣʦʱʘ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʤʦʥʦʰʘʨʫ (%) 

45,6 Ñ 3,03 27,4 Ñ 2,53 # 44,8 Ñ 3,02 * 

# - (ʨ<0,05) ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ, * - (ʨ<0,05) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ 

ɺʠʩʥʦʚʢʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʞʠʤ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʬʝʨʦʾʜʽʚ ʟ ʢʣʽʪʠʥ ʣʽʥʽʾ L929 
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ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ (ʨ<0,05) ʧʽʜʚʠʱʫʻ ʟʙʝʨʝʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʬʝʨʦʾʜʽʚ (ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʜʽʙʥʽʩʪʴ ʢʣʽʪʠʥ ʩʬʝʨʦʾʜʽʚ ʜʦ 

ʤʽʛʨʘʮʽʾ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ (10 ʭʚʠʣʠʥ 

ʝʢʩʧʦʟʠʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 10Áʉ/ʭʚ ʜʦ -40Áʉ). 
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ɽʂʆʃʆɻɯʏʅɽ ɺʀʍʆɺɸʅʅʗ ʄʆʃʆɼɯ 

 

ʅʻʪʢʦʚʘ ʊʝʪʷʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ɹʘʨʘʥʶʢ ɸʥʞʝʣʽʥʘ ʇʠʣʠʧʽʚʥʘ 

ʚʠʢʣʘʜʘʯ ɯ ʢʘʪʝʛʦʨʽʾ 

ʄʦʨʩʴʢʠʡ ʨʠʙʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʣʝʜʞ 

ʤ. ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɿʥʠʱʫʶʯʠ ʧʨʠʨʦʜʫ,ʤʠ ʚʠʨʠʚʘʻʤʦ ʩʪʦʨʽʥʢʠ 

 ʟ ʢʥʠʛʠ ʚʝʣʠʢʦʛʦ ʊʚʦʨʮʷ. 

ʅ. ʄʘʡʝʨʩ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ, ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʩʚʽʪʫ ò, 

ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʟ ʤʝʪʦʶ ʚʽʜʨʦʜʞʝʥʥʷ ʪʨʘʜʠʮʽʡ ʜʙʘʡʣʠʚʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ, ʩʧʦʢʦʥʚʽʯʥʦ ʧʨʠʪʘʤʘʥʥʠʭ ʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʨʦʜʦʚʽ, ʱʦ 

ʥʘʙʫʣʠ ʥʦʚʦʛʦ ʟʚʫʯʘʥʥʷ ʽ ʟʥʘʯʝʥʥʷ ʫ ʩʚʽʪʣʽ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʝʨʝʜʙʘʯʝʥʦ ʚʞʠʪʠ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʽʩʪʦʪʥʝ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʭʦʚʘʥʥʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

7 ʞʦʚʪʥʷ 2021 ʨʦʢʫ ʚʜʦʚʞ ʫʟʙʝʨʝʞʞʷ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʣʠʤʘʥʫ ʧʨʦʡʰʣʘ 

ʝʢʦʣʦʛʽʯʥʘ ʘʢʮʽʷ çɿʙʝʨʝʞʽʤʦ ʣʠʤʘʥ!è ʧʽʜ ʝʛʽʜʦʶ ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʤʦʣʦʜʽʞʥʦʛʦ 

ʨʫʭʫ çLetôs do it Ukraineè ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʘʢʮʽʾ ɺʩʝʩʚʽʪʥʽʡ ʜʝʥʴ ʧʨʠʙʠʨʘʥʥʷ 

çWord CleanUp Dayè ʚ ʋʢʨʘʾʥʽ , ʧʽʜ ʯʘʩ ʷʢʦʾ ʩʪʫʜʝʥʪʠ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ 

ʤʦʨʩʴʢʦʛʦ ʨʠʙʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʣʝʜʞʫ ʦʯʠʱʘʣʠ ʫʟʙʝʨʝʞʞʷ ʚʽʜ ʧʦʙʫʪʦʚʦʛʦ 

ʩʤʽʪʪʷ.  

ɼʝʜʘʣʽ ʙʽʣʴʰʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʛʽʜʨʦʩʬʝʨʠ ʪʘ ʣʽʪʦʩʬʝʨʠ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʣʶʜʩʴʢʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʚʠʩʥʘʞʝʥʥʽ ʤʘʡʞʝ ʚʩʽʭ ʚʠʜʽʚ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʟʚʝʣʠ ʜʦ 

ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ 

ʩʚʽʜʦʤʦʩʪʽ ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʤʦʣʦʜʽ. 

ʄʝʪʘ ʚʩʝʩʚʽʪʥʴʦʾ ʘʢʮʽʾ ð ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʣʶʜʝʡ ʜʦ ʧʨʦʙʣʝʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʷʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢ ʽ ʧʣʘʥʝʪʠ ʚ ʮʽʣʦʤʫ. ʉʚʦʻʶ 
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ʽʥʽʮʽʘʪʠʚʦʶ ʪʘ ʪʫʨʙʦʪʦʶ ʧʨʦ ʝʢʦʣʦʛʽʶ ʨʽʜʥʦʛʦ ʢʨʘʶ ʥʘʜʠʭʥʫʪʠ ʤʽʩʪʷʥ 

ʜʙʘʡʣʠʚʦ ʩʪʘʚʠʪʠʩʷ ʜʦ ʜʦʚʢʽʣʣʷ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ 

ʛʨʘʤʦʪʥʦʩʪʽ. 

ɹʘʛʘʪʦ ʨʦʢʽʚ ʤʠ ʞʠʣʠ ʟ̔ ʚʧʝʚʥʝʥʽʩʪʶ, ʱʦ ʧʨʠʨʦʜʫ ʥʝʦʜʤʽʥʥʦ ʪʨʝʙʘ 

ʧʽʜʢʦʨʠʪʠ. ɸʢʪʫʘʣʴʥʠʤ ʙʫʚ ʟʘʢʣʠʢ: "ʄʠ ʥʝ ʤʦʞʝʤʦ ʯʝʢʘʪʠ ʤʠʣʦʩʪʝʡ ʚʽʜ 

ʧʨʠʨʦʜʠ. ɺʟʷʪʠ ʾʭ ʫ ʥʝʾ - ʥʘʰʘ ʟʘʜʘʯʘ!" ɸʣʝ ʣʶʜʠ ʥʝ ʧʨʦʩʪʦ ʚʟʷʣʠ ʚʽʜ ʧʨʠʨʦʜʠ 

ʙʽʣʴʰʝ, ʥʽʞ ʤʦʞʥʘ, ʘʣʝ ʡ ʧʦʛʣʫʤʠʣʠʩʷ ʥʘʜ ʥʝʶ. ʉʴʦʛʦʜʥʽ ʣʶʜʩʪʚʦ ʧʦʞʠʥʘʻ 

ʧʣʦʜʠ ʚʣʘʩʥʦʛʦ ʙʝʟʢʫʣʴʪʫʨ'ʷ, ʷʢʱʦ ʥʝ ʩʢʘʟʘʪʠ, ʚʘʨʚʘʨʩʪʚʘ. ʄʠ ʥʝ ʚʩʪʠʛʘʻʤʦ 

ʟʘʥʦʩʠʪʠ ʚ ʏʝʨʚʦʥʫ ʢʥʠʛʫ ʨʽʟʥʽ ʚʠʜʠ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ, ʱʦ ʟʥʠʢʘʶʪʴ ʘʙʦ ʚʞʝ 

ʥʘʟʘʚʞʜʠ ʟʥʠʢʣʠ. 

ʅʘʰʝ ʤʽʩʪʦ, ɹʽʣʛʦʨʦʜ- ɼʥʽʩʪʨʦʚʩʴʢʠʡ, ʤʘʻ ʙʘʛʘʪʦʚʽʢʦʚʫ ʽʩʪʦʨʽʶ ʽ ʻ ʦʜʥʠʤ 

ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʤʽʩʪ ʩʚʽʪʫ, ʘ ɼʥʽʩʪʨʦʚʩʴʢʠʡ ʣʠʤʘʥ ʱʝ ʥʝ ʪʘʢ ʜʘʚʥʦ ʙʫʚ ʧʝʨʣʠʥʦʶ 

ɹʝʩʩʘʨʘʙʩʴʢʦʛʦ ʢʨʘʶ. ʇʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʚʦʜʦʡʤʠ, ʟʘʩʤʽʯʝʥʥʷ 

ʧʨʠʙʝʨʝʞʥʦʾ ʯʘʩʠʥʠ ʪʘ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʛʦʩʪʨʶʻ ʧʨʦʙʣʝʤʫ ʧʠʪʥʦʾ 

ʚʦʜʠ. ɯʥʪʝʥʩʠʚʥʠʡ ʚʧʣʠʚ ʣʶʜʠʥʠ ʥʘ ʧʨʠʨʦʜʥʽ ʙʽʦʛʝʦʮʝʥʦʟʠ ʩʧʨʠʯʠʥʶʻ 

ʚʠʤʠʨʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ ʫʥʘʩʣʽʜʦʢ ʧʨʷʤʦʛʦ ʚʠʥʠʱʝʥʥʷ: 

ʨʫʡʥʫʚʘʥʥʷ ʤʽʩʮʴ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʦʱʦ. ɻʦʩʧʦʜʘʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʻ ʦʜʥʠʤ ʟ̔ ʧʨʦʚʽʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʙʣʠʯʯʷ 

ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ʇʨʦʙʣʝʤʠ ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʣʶʜʠʥʦʶ ʚʽʜʪʦʜʽ, ʷʢ ʚʦʥʘ ʧʝʨʝʩʪʘʣʘ 

ʚʽʜʯʫʚʘʪʠ ʩʝʙʝ ʯʘʩʪʠʥʦʶ ʧʨʠʨʦʜʠ ʽ ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʾʾ ʧʝʨʝʪʚʦʨʶʚʘʪʠ. ɸʣʝ 

ʣʶʜʠʥʘ ʥʝ ʩʧʨʦʤʦʞʥʘ ʚʽʜʤʽʥʠʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʟʘʢʦʥʠ ʧʨʠʨʦʜʠ, ʱʦ ʢʝʨʫʶʪʴ 

ʞʠʪʪʷʤ ʥʘ ɿʝʤʣʽ.  

ɼʥ̔ʩʪʨʦʚʩʴʢʠʡ ʣʠʤʘʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʏʦʨʥʦʛʦ 

ʤʦʨʷ, ʚ ʤʝʞʘʭ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʮʝ ʜʨʫʛʘ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʦʜʦʡʤʘ ʧʽʚʥʽʯʥʦ - 

ʟʘʭʽʜʥʦʛʦ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ.  

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʠʚʝʣʘ ʜʦ ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ 

ʽʭʪʽʦʬʘʫʥʠ, ʨʷʜ ʚʠʜʽʚ ʧʨʘʢʪʠʯʥʦ ʟʥʠʢ ʟ̔ ʫʣʦʚʽʚ. ʇʦʜʘʣʴʰʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʽʭʪʽʦʮʝʥʦʟʫ ʚʦʜʦʡʤʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʨʠʙʥʠʭ ʟʘʧʘʩʽʚ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 
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XXɯ ʩʪʦʣʽʪʪʷ ï ʮʝ ʯʘʩ, ʢʦʣʠ ʣʶʜʠʥʘ ʥʝ ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ, ʥʘʚʧʘʢʠ, ʘʜʘʧʪʫʻ ʧʨʠʨʦʜʫ ʜʦ ʩʚʦʾʭ ʧʦʪʨʝʙ ʽ 

ʟʚʠʯʦʢ. ɺ ʋʢʨʘʾʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʜʘʶʪʴʩʷ ʱʝ ʟʘʛʨʦʟʣʠʚʽʰʠʤʠ. 

ʆʜʚʽʯʥʘ ʡ ʚʽʨʥʘ ʙʝʨʝʛʠʥʷ. 

ɯ ʧʣʘʯʝ ɿʝʤʣʷ ʩʣʴʦʟʘʤʠ ʛʽʨʢʠʤʠ: 

çʗ ʭʦʯʫ ʤʦʨʷ ʟʙʝʨʝʛʪʠ ʣʠʰ ʪʘʢʠʤʠ: 

ʇʨʦʟʦʨʠʤʠ, ʯʠʩʪʠʤʠ, ʛʝʪʴ ʙʝʟ ʩʤʽʪʪʷ, 

ʑʦʙ ʩʦʥʮʝ ʫ ʭʚʠʣʷʭ ʨʦʟʛʣʝʜʽʣʘ ʷ!..è 

ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʥʘʰʘ ʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ɭʚʨʦʧʽ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʚʽʜʭʦʜʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷé 

ɼʫʞʝ ʯʘʩʪʦ ʤʠ ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʥʝ ʤʦʞʝʤʦ ʥʽʯʦʛʦ ʟʨʦʙʠʪʠ, ʙʦ ʥʝ ʤʘʻʤʦ ʥʘ 

ʮʝ ʢʦʰʪʽʚ, ʩʤʽʣʠʚʦʩʪʽ , ʚʚʘʞʘʻʤʦ, ʱʦ çʦʜʠʥ ʫ ʧʦʣʽ ʥʝ ʚʦʾʥè ʽ ʪ.ʜ. ɸʣʝ ʫʯʘʩʪʴ 

ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʚ ʮʽʡ ʚʘʞʣʠʚʽʡ ʩʧʨʘʚʽ ʤʦʞʝ ʙʫʪʠ ʚʘʛʦʤʦʶ, ʷʢʱʦ ʞʦʜʝʥ ʽʟ ʥʘʩ ʥʝ 

ʙʫʜʝ ʩʪʦʷʪʠ ʦʩʪʦʨʦʥʴ. ʃʶʜʩʪʚʫ ʪʨʝʙʘ ʥʝʛʘʡʥʦ ʚʤʠʢʘʪʠ ʝʢʦʤʠʩʣʝʥʥʷ. ʅʘʰʘ 

ʧʣʘʥʝʪʘ ʧʝʨʝʞʠʚʘʻ ʚʝʣʠʢʫ ʝʢʦʣʦʛʽʯʥʫ ʢʨʠʟʫ. ɿʚʽʜʫʩʽʣʴ ʣʫʥʘʶʪʴ ʩʢʘʨʛʠ ʥʘ 

ʧʦʛʘʥʝ ʧʦʚʽʪʨʷ, ʥʝʷʢʽʩʥʫ ʚʦʜʫ, ʙʨʫʜ ʥʘ ʜʦʨʦʛʘʭ, ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚôʷ, ʥʝʷʢʽʩʥʽ 

ʧʨʦʜʫʢʪʠ, ʚʠʨʫʙʢʫ ʣʽʩʽʚ. ʗʢʱʦ ʤʠ ʙʫʜʝʤʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʣʠʰʝ ʩʢʘʨʞʠʪʠʩʴ ʽ 

ʧʘʩʠʚʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ,ʪʦ ʧʦʜʘʣʴʰʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʧʣʘʥʝʪʠ ʥʝʤʠʥʫʯʝ. 

ʇʽʜ ʯʘʩ ʝʢʦʣʦʛʽʯʥʦʾ ʘʢʮʽʾ ʩʪʫʜʝʥʪʘʤ ʤʦʨʩʴʢʦʛʦ ʨʠʙʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʣʝʜʞʫ ʧʨʦʧʦʥʫʚʘʣʠ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʝʷʢʠʭ ʧʦʨʘʜ: 

- ʙʫʜʴʪʝ ʤʫʜʨʠʤ ʩʧʦʞʠʚʘʯʝʤ, ʢʫʧʫʡʪʝ ʨʝʯʽ ʪʽʣʴʢʠ, ʪʽ, ʱʦ ʜʽʡʩʥʦ ʚʘʤ 

ʧʦʪʨʽʙʥʽ; 

- ʚʽʜʤʦʚʪʝʩʴ ʚʽʜ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʧʦʩʫʜʫ, ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ 

ʧʘʢʝʪʽʚ; 

- ʚʽʜʜʘʚʘʡʪʝ ʧʝʨʝʚʘʛʫ ʪʦʚʘʨʘʤ ʙʝʟ ʟʘʡʚʦʾ ʢʨʘʩʠʚʦʾ ʫʧʘʢʦʚʢʠ, ʢʨʘʱʝ 

ʥʦʩʠʪʠ ʽʟ ʩʦʙʦʶ ʟʨʫʯʥʫ ʙʘʛʘʪʦʨʘʟʦʚʫ ʧʦʣʦʪʥʷʥʫ ʝʢʦʪʦʨʙʫ, ʷʢʘ ʙʫʜʝ ʢʦʨʠʩʥʘ ʜʣʷ 

ʝʢʦʣʦʛʽʾ ʽ ʤʘʪʠʤʝ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ, ʱʦ ʜʦʧʦʤʦʞʝ ʟʘʦʱʘʜʠʪʠ ʧʝʚʥʽ ʢʦʰʪʠ ʜʣʷ 

ʩʽʤʝʡʥʦʛʦ ʙʶʜʞʝʪʫ; 

- ʙʝʨʝʞʽʪʴ ʚʦʜʫ. ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ɿʝʤʣʶ ʟ ʛʦʣʦʚʦʶ ʥʝʤʦʚʣʷʪʠ, ʪʦ 

ʟʘʧʘʩʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ï ʮʝ ʣʠʰʝ ʩʣʴʦʟʠʥʢʘ ʚ ʡʦʛʦ ʦʯʘʭ (ʚʯʝʥʽ ʧʨʦʛʥʦʟʫʶʪʴ ʱʦ ʜʦ 
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2050 ʨʦʢʫ ʟʘʧʘʩʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ʬʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʶʪʴʩʷ, ʘ ʥʘʩʝʣʝʥʥʷ ʥʘʚʽʪʴ ʥʝ 

ʟʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʚ ʧʠʪʥʽʡ ʚʦʜʽ), ʙʘʥʘʣʴʥʝ çʟʘʢʨʠʚʘʡʪʝ ʢʨʘʥ, 

ʧʦʢʠ ʯʠʩʪʠʪʝ ʟʫʙʠè, ʧʨʠʜʙʘʡʪʝ ʩʧʝʮʽʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʥʘʩʘʜʢʫ ʟ ʬʫʥʢʮʽʻʶ 

ʧʦʚʽʪʨʷʥʦʛʦ ʜʫʰʫ, ʨʝʤʦʥʪʫʡʪʝ ʢʨʘʥʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ; 

- ʩʦʨʪʫʡʪʝ ʩʤʽʪʪʷ ( 1 ʪʦʥʥʘ ʤʘʢʫʣʘʪʫʨʠ ʟʙʝʨʝʞʝ 17-20 ʜʝʨʝʚ, 1 ʪʦʥʥʘ 

ʧʣʘʩʪʤʘʩʠ ʟʙʝʨʝʞʝ 16 ʪʦʥʥ ʩʠʨʦʾ ʥʘʬʪʠ); ʷʢʱʦ ʫ ʚʘʩ ʧʽʜ ʙʫʜʠʥʢʦʤ ʚʞʝ 

ʟôʷʚʠʣʠʩʷ ʦʢʨʝʤʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽ ʧʣʘʩʪʠʢʫ-ʩʢʣʘ-ʤʝʪʘʣʫ-

ʧʘʧʝʨʫ, ʪʦ ʛʨʽʭ ʮʠʤ ʥʝ ʩʢʦʨʠʩʪʘʪʠʩʴ, ʷʢʱʦ ʪʘʢʦʛʦ ʥʝʤʘʻ, ʪʦ ʤʦʞʝʪʝ ʟʚʝʨʥʫʪʠʩʷ 

ʚ ʧʫʥʢʪʠ ʧʨʠʡʦʤʫ ʚʪʦʨ ʩʠʨʦʚʠʥʠ(ʨʠʩ 1); 

 

ʈʠʩʫʥʦʢ 1 ʉʢʽʣʴʢʠ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʜʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʩʤʽʪʪʷ? 

 

- ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʜʘʚʘʡʪʝ ʧʝʨʝʚʘʛʫ ʚʩʴʦʤʫ ʥʘʪʫʨʘʣʴʥʦʤʫ: ʤʝʙʣʷʤ, 

ʪʝʢʩʪʠʣʶ, ʧʨʝʜʤʝʪʘʤ ʽʥʪʝʨôʻʨʫ ʪʦʱʦ; 

- ʧʦʩʘʜʽʪʴ ʜʝʨʝʚʦ ʫʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʟʦʥʠ, ʷʢʝ ʙʫʜʝ ʜʘʚʘʪʠ ʧʨʦʭʦʣʦʜʥʫ 

ʥʘʩʦʣʦʜʫ ʪʘ ʪʽʥʴ ʜʣʷ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʽ ʩʪʚʦʨʶʚʘʪʠ ʤʘʣʴʦʚʥʠʯʠʡ ʧʝʡʟʘʞ ʥʘ ʬʦʥʽ 

ʥʘʰʦʾ ʢʨʘʩʫʥʽ-ʬʦʨʪʝʮʽ, ʦʩʧʽʚʘʥʦʾ ʫ ʪʚʦʨʘʭ ʚʝʣʠʢʠʭ ʢʣʘʩʠʢʽʚ; 
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- ʷʢʱʦ ʤʠ ʙʘʞʘʻʤʦ ʱʦʩʴ ʟʤʽʥʠʪʠ ʚ ʥʘʰʦʤʫ ʞʠʪʪʽ, ʥʘʤ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʩʪʘʪʠ ʜʠʚʠʪʠʩʴ ʥʘ ʽʥʰʠʭ, ʜʦʩʪʘʪʥʴʦ ʚʩʪʘʪʠ ʽ ʧʦʯʘʪʠ ʨʦʙʠʪʠ ʱʦʩʴ ʩʘʤʦʤʫ, 

ʪʦʜʽ ʫ ʚʘʰʦʤʫ ʞʠʪʪʽ ʚʩʝ ʙʫʜʝ ʧʦ-ʽʥʰʦʤʫ. 

ʅʘʨʘʟʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʥʝʩʪʠ ʜʦ ʚʩʽʭ ʽ ʢʦʞʥʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʟʥʘʥʥʷ ʡ ʧʝʨʝʢʦʥʘʥʥʷ: çʄʠ ʥʝ ʦʪʨʠʤʘʣʠ ɿʝʤʣʶ ʫ ʩʧʘʜʦʢ ʚʽʜ ʧʨʝʜʢʽʚ, ʤʠ 

ʧʦʟʠʯʠʣʠ ʾʾ ʚ ʥʘʰʠʭ ʜʽʪʝʡè. ʇʦʯʥʠ ʟ ʩʝʙʝ, ʘʜʞʝ cʤʽʪʪʷ, ʧʨʠʙʨʘʥʝ ʪʚʦʾʤʠ 

ʨʫʢʘʤʠ, ï ʢʨʘʧʣʠʥʢʘ ʜʦʧʦʤʦʛʠ ʥʘʰʽʡ ɿʝʤʣʽ! ɼʦʧʦʤʦʞʠ ʮʶ ʢʨʘʧʣʠʥʢʫ ʟʨʦʙʠʪʠ 

ʩʪʨʫʤʦʯʢʦʤ, ʨʽʯʢʦʶ, ʦʢʝʘʥʦʤé  

ɯ ʥʘʦʩʪʘʥʦʢ: ʧʦʣʶʙʽʪʴ ʧʨʠʨʦʜʫ! ʊʦʜʽ ʚʠ ʟʘʭʦʯʝʪʝ ʟʘʭʠʱʘʪʠ ʾʾ ʽ ʟʨʦʟʫʤʽʻʪʝ, 

ʱʦ ʢʦʞʥʘ ʚʘʰʘ ʜʽʷ ʤʘʻ ʩʠʣʫ! 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1 ʉʪʘʨʫʰʝʥʢʦ ʃ.ɯ., ɹʫʰʫʻʚ ʉ.ɻ.ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽ ʣʠʤʘʥʠ ʆʜʝʱʠʥʠ ʪʘ ʾʭ 

ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʄʦʥʦʛʨʘʬʽʷ. ï ʆʜʝʩʩʘ: ɸʩʪʨʦʧʨʠʥʪ,2001.-

152ʩ. 

ɯʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʠ 

- https://inlnk.ru/vogLY 

- https://www.youtube.com/watch?v=91OM9aZLxyg 

- https://cutt.ly/7IAXStA 
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ʈʆɿɺʀʊʆʂ ʂʈʀʊʀʏʅʆɻʆ ʄʀʉʃɽʅʅʗ ʅɸ ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ 

 

ʇʣʠʛʫʥ ʊʝʪʷʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ, 

ʚʠʢʣʘʜʘʯ ʙʽʦʣʦʛʽʾ ʽ ʝʢʦʣʦʛʽʾ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɼʝʨʞʘʚʥʠʡ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

çʉʫʤʩʴʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠè 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ./Introdactions. ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʩʝ ʙʽʣʴʰʝ ʟʦʩʝʨʝʜʞʫʻ 

ʫʚʘʛʫ ʣʶʜʩʪʚʘ ʥʘ ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʽ ʷʢ ʚʘʞʣʠʚʦʤʫ ʝʣʝʤʝʥʪʽ ʫʩʧʽʭʫ ʚ ʞʠʪʪʽ. 

ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʩʪʘʚʠʪʠ ʝʬʝʢʪʠʚʥʽ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʠʭ 

ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʯʠʭ ʪʘ ʤʦʚʦʟʥʘʚʯʠʭ ʧʠʪʘʥʴ. 

ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʧʝʨʝʣʽʢ 

ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ (ʧʨʦʬʝʩʽʡʥʦʾ). 

ʊʨʘʜʠʮʽʡʥʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʣʠʰʝ ʟʘ ʧʝʨʝʣʽʢʦʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʡ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʭʦʯʘ ʡ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʦʶ, ʧʨʦʪʝ 

ʩʴʦʛʦʜʥʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ, ʟʘ ʷʢʠʤ ʤʠ ʦʮʽʥʶʻʤʦ ʘʢʘʜʝʤʽʯʥʫ 

ʫʩʧʽʰʥʽʩʪʴ ʯʠ ʥʝʚʜʘʯʫ ʥʘʰʠʭ ʫʯʥʽʚ. ɼʦʙʨʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʫʯʥʽ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʟʥʘʪʠ ʡ ʨʦʟʫʤʽʪʠ ʥʘʫʢʦʚʽ ʽʜʝʾ ʪʘ ʢʦʥʮʝʧʮʽʾ, ʘ ʡ ʙʫʪʠ ʚʤʦʪʠʚʦʚʘʥʠʤʠ, ʤʠʩʣʠʪʠ 

ʢʨʠʪʠʯʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʚʦʥʠ ʟʥʘʶʪʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʞʠʪʪʷ, ʘ ʪʘʢʦʞ ʚʣʘʩʥʦʛʦ ʚʥʝʩʢʫ ʚ ʞʠʪʪʷ ʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ. 

ɿʜʘʪʥʽʩʪʴ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ ʻ ʜʦʩʠʪʴ ʮʽʥʥʠʤ ʫʤʽʥʥʷʤ ʜʣʷ ʣʶʜʠʥʠ XXI  

ʩʪʦʣʽʪʪʷ, ʚʠʤʫʰʝʥʦʾ ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʙʫʚʘʪʠ ʧʽʜ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʪʠʩʢʦʤ ʽ ʯʠʩʣʝʥʥʠʤʠ ʩʧʨʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʩʚʽʜʦʤʽʩʪʶ 

ʛʨʦʤʘʜʷʥ, ʚ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʥʪʘʢʪʘʭ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʊʦʤʫ, ʷʢʱʦ ʤʠ 

ʭʦʯʝʤʦ ʙʫʪʠ ʜʽʡʩʥʦ ʩʘʤʦʩʪʽʡʥʠʤʠ ʽ ʫʩʧʽʰʥʠʤʠ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʤ ʪʨʝʙʘ 

ʩʪʘʪʠ ʢʨʠʪʠʯʥʠʤʠ ʤʠʩʣʠʪʝʣʷʤʠ. 
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ʄʝʪʘ ʨʦʙʦʪʠ./Aim: ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿ'ʷʩʫʚʘʪʠ ʫʤʦʚʠ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩʝʨʝʜ ʫʯʥʽʚ I-II  ʢʫʨʩʽʚ ʥʘʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ. ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʷʢ ʚʠʜ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʚʠʩʪʫʧʘʻ ʷʢ 

ʧʩʠʭʦʣʦʛʽʯʥʘ, ʩʦʮʽʦʣʦʛʽʯʥʘ, ʧʝʜʘʛʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ ʽ ʚʠʢʣʠʢʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʥʘʫʢʦʚʮʽʚ. ʊʘʢ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʚʠʷʚʣʝʥʥʶ 

ʦʩʥʦʚʥʠʭ ʨʠʩ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʤʝʭʘʥʽʟʤʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʢʨʠʪʠʯʥʦʾ ʣʶʜʠʥʠ. ʄʘʡʞʝ ʚʩʽ ʜʦʩʣʽʜʥʠʢʠ ʧʝʨʝʢʦʥʫʶʪʴ ʫ 

ʚʘʞʣʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʽ ʟʘʢʣʠʢʘʶʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. ɸʣʝ ˇʨʫʥʪʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʱʦʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʫʤʦʚ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʥʝʙʘʛʘʪʦ. ʊʦʤʫ ʷ ʚʚʘʞʘʶ 

ʘʢʪʫʘʣʴʥʠʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʮʶ ʪʝʤʫ. 

ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ: ʤʝʪʦʜ çʗʢʱʦ...,ʪʦ...è, ʤʝʪʦʜ 

çʄʝʪʘʤʦʨʬʦʟʠ ʟ ʪʝʢʩʪʦʤè, ʤʝʪʦʜ çʏʠʪʘʻʤʦ-ʜʫʤʘʻʤʦ-ʫʟʘʛʘʣʴʥʶʻʤʦè, ʤʝʪʦʜ 

çʉʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ï ʰʠʬʨʫʻʤʦ ï ʨʦʟʰʠʬʨʦʚʫʻʤʦè, ʤʝʪʦʜ çʇʘʚʫʪʠʥʥʷ ʩʣʽʚè, 

ʤʝʪʦʜ çʉʢʣʘʜʘʥʥʷ ʪʝʩʪʽʚ ï ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚè. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ? 

ʈʝʘʣʴʥʦ ʥʘʚʯʘʪʠʩʷ ʥʦʚʽʡ ʽʜʝʾ ʣʶʜʠʥʘ ʤʦʞʝ ʣʠʰʝ ʚ ʙʦʨʦʪʴʙʽ ʟ ʧʨʦʙʣʝʤʘʤʠ, 

ʷʢʽ ʮʷ ʽʜʝʷ ʩʪʚʦʨʶʻ ʜʣʷ ʥʝʾ, ʚʠʙʫʜʦʚʫʶʯʠ ʥʦʚʽ ʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ ʘʙʦ 

ʧʝʨʝʢʦʥʘʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʪʨʝʙʫʻ ʚʽʜ ʥʝʾ ʚʠʟʥʘʥʥʷ ʪʦʛʦ, ʱʦ ʚʣʘʩʥʽ 

ʧʝʨʝʢʦʥʘʥʥʷ ʻ ʧʦʤʠʣʢʦʚʠʤʠ, ʽ ʧʦʚʽʣʴʥʦʛʦ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʩʪʘʨʠʭ ʧʝʨʝʢʦʥʘʥʴ 

ʫ ʥʦʚʽ. ʇʨʦʪʝ ʮʝ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʥʦʚʫ ʽʜʝʶ ʣʶʜʠʥʘ ʦʙʤʽʨʢʫʻ ʽ 

ʧʨʠʡʤʝ ʩʘʤʘ. ɭʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʷʛʪʠ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʻ ʫʯʘʩʪʴ ʚ 

ʦʙʛʦʚʦʨʝʥʥʽ, ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʜʫʤʦʢ ʽ ʩʣʫʭʘʥʥʷ ʽʥʰʠʭ, ʷʢʽ ʚʞʝ ʤʘʶʪʴ 

ʟʥʘʥʥʷ ʽ ʧʦʛʣʷʜʠ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ. ʊʦʤʫ ʦʩʥʦʚʥʘ ʤʦʜʝʣʴ ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʥʥʷ ï 

ʧʦʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʚʟʘʻʤʦʜʽʻʶ. 



172 

ʃʶʜʠʥʘ ï ʻʜʠʥʘ ʽʩʪʦʪʘ, ʷʢʘ ʟʜʘʪʥʘ ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ. ɸ ʦʩʚʽʪʘ ï ʮʝ 

ʽʜʝʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʘʢʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʏʠʤ ʢʦʨʠʩʥʝ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ? 

ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʽʥʣʠʚʝ ʽ ʦʨʛʘʥʽʟʤʘʤ ʧʨʠʪʘʤʘʥʥʦ ʘʜʘʧʪʫʚʘʪʠʩʴ 

ʜʦ ʥʴʦʛʦ ʚ ʧʨʦʮʝʩʽ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʪʘʢʽ ʘʜʘʧʪʘʮʽʾ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʚ 

ʟʙʝʨʝʞʝʥʥʽ ʦʩʦʙʠʥʠ, ʷʢʘ ʧʨʠʩʪʦʩʫʚʘʣʘʩʴ ʥʘʡʢʨʘʱʝ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ 

ʩʧʦʥʫʢʘʻ ʜʦ ʙʝʟʟʫʧʠʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʽ ʥʘʚʠʯʢʠ 

ʟʥʘʭʦʜʠʪʠ ʚʠʭʽʜ ʟ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʩʤʠʩʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʤʘʶʪʴ ʙʫʪʠ ʥʘ ʧʝʨʰʽʡ ʩʭʦʜʠʥʮʽ. ʃʶʜʠʥʘ, ʷʢʘ ʨʦʟʚʠʚʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʤʘʻ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʩʚʦʾ ʛʦʨʠʟʦʥʪʠ ʩʚʽʪʫ, ʚʽʥ ʩʪʘʻ ʰʠʨʰʠʤ, 

ʮʽʢʘʚʽʰʠʤ, ʟʤʽʩʪʦʚʥʽʰʠʤ. ɺʦʥʘ ʟʜʘʪʥʘ ʩʤʽʣʠʚʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. 

ʈʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʪʠʩʢʫ. ʋʚʽʡʜʝ ʚ ʟʚʠʯʢʫ 

ʘʥʘʣʽʟʫʚʘʪʠ, ʧʝʨʝʚʽʨʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʨʽʟʥʽ ʜʞʝʨʝʣʘ, ʟʘʤʽʩʪʴ ʩʣʽʧʦʾ ʚʽʨʠ ʫ 

ʚʩʝ ʧʦʙʘʯʝʥʝ ʪʘ ʧʦʯʫʪʝ. ʃʶʜʠʥʘ ʩʪʘʻ ʩʧʦʢʽʡʥʽʰʦʶ ʪʘ ʚʨʽʚʥʦʚʘʞʝʥʦʶ, 

ʚʧʝʚʥʝʥʦʶ ʫ ʩʚʦʾʭ ʜʽʷʭ. ʈʦʟʚʠʚʘʻʪʴʩʷ ʪʦʣʝʨʘʥʪʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʦʯʦʢ ʟʦʨʫ 

ʽʥʰʠʭ ʣʶʜʝʡ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʪʨʽʙʥʝ ʧʦʩʪʽʡʥʝ 

ʪʨʝʥʫʚʘʥʥʷ ʤʠʩʣʝʥʥʷ, ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʟʚʠʯʢʠ ʢʨʠʪʠʯʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʞʠʪʪʻʚʽ 

ʩʠʪʫʘʮʽʾ. 

ʊʘʢʝ ʥʘʚʯʘʥʥʷ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ çʥʘʡʢʨʘʱʦʶ ʧʨʘʢʪʠʢʦʶè. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʘʤʝ ʥʘ ʘʢʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ ï ʷʢʱʦ ʾʭ ʦʨʽʻʥʪʦʚʘʥʦ 

ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʽ ʜʦʙʨʝ ʦʨʛʘʥʽʟʦʚʘʥʦ ï ʫʯʥʽ ʯʘʩʪʦ ʟʘʩʚʦʶʶʪʴ 

ʤʘʪʝʨʽʘʣ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʽ ʟ ʢʦʨʠʩʪʶ ʜʣʷ ʩʝʙʝ. ʌʨʘʟʘ çʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʽ ʟ 

ʢʦʨʠʩʪʶ ʜʣʷ ʩʝʙʝè ʦʟʥʘʯʘʻ, ʱʦ ʫʯʥʽ ʜʫʤʘʶʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʠ ʚʠʚʯʘʶʪʴ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʝ ʚ ʩʠʪʫʘʮʽʷʭ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ ʘʙʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʡ 

ʤʦʞʫʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚʯʠʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ. 

ʋ ʢʦʞʥʦʤʫ ʫʨʦʮʽ ʻ ʪʨʠ ʬʘʟʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʜʽʣʷʣʠ ɾ. ʇʽʘʞʝ ʽ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʠ. 

1. ʌʘʟʘ ʘʢʪʫʘʣʽʟʘʮʽʾ. ʅʘʩʘʤʧʝʨʝʜ ʟʘʟʥʘʯʠʤʦ - ʢʦʞʥʠʡ ʫʨʦʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʬʘʟʠ ʘʢʪʫʘʣʽʟʘʮʽʾ (ʧʝʨʝʜʙʘʯʝʥʥʷ), ʧʽʜ ʯʘʩ ʷʢʦʾ ʧʝʜʘʛʦʛ ʩʧʨʷʤʦʚʫʻ ʫʯʥʽʚ ʥʘ ʪʝ, 

ʱʦʙ ʚʦʥʠ ʜʫʤʘʣʠ ʥʘʜ ʪʝʤʦʶ, ʷʢʫ ʧʦʯʠʥʘʶʪʴ ʚʠʚʯʘʪʠ ʽ ʟʘʜʘʚʘʣʠ ʧʠʪʘʥʥʷ. 
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2. ʌʘʟʘ ʧʦʙʫʜʦʚʠ ʟʥʘʥʴ. ʇʽʩʣʷ ʪʘʢʦʛʦ ʧʦʯʘʪʢʫ ʫʨʦʢʫ ʚʯʠʪʝʣʴ ʧʽʜʚʦʜʠʪʴ 

ʫʯʥʽʚ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʧʠʪʘʥʴ, ʧʦʰʫʢʫ, ʦʩʤʠʩʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʧʦʧʝʨʝʜʥʽ ʧʠʪʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʧʠʪʘʥʴ ʽ ʥʘʤʘʛʘʥʥʷ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʥʠʭ. 

3. ʌʘʟʘ ʢʦʥʩʦʣʽʜʘʮʽʾ. ʂʦʣʠ ʫʯʥʽ ʟʨʦʟʫʤʽʣʠ ʽʜʝʾ ʫʨʦʢʫ, ʜʦ ʪʦʛʦ ʷʢ ʫʨʦʢ ʙʫʜʝ 

ʟʘʢʽʥʯʝʥʦ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʥʘʩʪʫʧʥʦʾ ʬʘʟʠ. ɺʯʠʪʝʣʝʚʽ ʪʨʝʙʘ, ʱʦʙ ʫʯʥʽ 

ʚʽʜʨʝʬʣʝʢʩʫʚʘʣʠ ʪʝ, ʧʨʦ ʱʦ ʜʽʟʥʘʣʠʩʷ ʽ ʟʘʧʠʪʘʣʠ ʩʝʙʝ, ʱʦ ʮʝ ʦʟʥʘʯʘʻ ʜʣʷ ʥʠʭ, ʷʢ 

ʮʝ ʟʤʽʥʶʻ ʾʭʥʽ ʧʦʧʝʨʝʜʥʽ ʫʷʚʣʝʥʥʷ, ʟʨʝʰʪʦʶ ʷʢ ʚʦʥʠ ʟʤʦʞʫʪʴ ʮʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ʎʷ ʪʨʝʪʷ ʬʘʟʘ ʫʨʦʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʟʦʶ ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʝʪʘʧʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʦʾ ʤʝʪʦʜʠ. ɼʦ ʧʝʨʰʦʛʦ ʝʪʘʧʫ 

ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʚʽʜʽʙʨʘʪʠ ʧʨʠʡʦʤʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʦʷʚʠ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʷʚʠʱʝʤ 

ʯʠ ʧʦʜʽʻʶ, ʱʦ ʩʧʦʥʫʢʘʪʠʤʝ ʜʦ ʨʦʙʦʪʠ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʦʜʞʝʥʥʷ ʜʨʫʛʦʛʦ ʝʪʘʧʫ, ʫʯʥʽ ʤʘʶʪʴ ʩʧʨʷʤʫʚʘʪʠ ʩʚʦʾ ʜʽʾ ʥʘ 

ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʫʤʽʥʥʷ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʽʩʪʘʚʣʝʥʥʷ 

ʧʦʯʫʪʦʛʦ ʟ ʚʽʜʦʤʠʤ ʨʘʥʽʰʝ. 

ʇʽʜ ʯʘʩ ʨʝʬʣʝʢʩʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʠʤʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʪʘ 

ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ɺʽʜʜʟʝʨʢʘʣʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʥʘʩʪʨʦʶ ʫʯʥʽʚ ʚʽʜ ʫʨʦʢʫ 

ʟ ʧʨʠʡʦʤʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʅʝ ʟʘʡʚʠʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʨʦʟʫʤʫ. 

ʇʨʦʧʦʥʫʶ ɺʘʰʽʡ ʫʚʘʟʽ ʦʧʠʩ ʦʢʨʝʤʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ. ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ ʟʙʠʨʘʣʠʩʷ ʧʦ-ʢʨʫʧʠʮʷʭ 

ʨʦʢʘʤʠ: ʦʢʨʝʤʽ ʟ ʥʠʭ ʻ ʚʣʘʩʥʠʤʠ ʥʘʧʨʘʮʶʚʘʥʥʷʤ, ʽʥʰʽ ï ʘʜʘʧʪʦʚʘʥʽ ʟ ʨʽʟʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʜʦ ʩʧʝʮʠʬʽʢʠ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʫ, ʯʘʩʪʠʥʘ ʟʘʧʦʟʠʯʝʥʘ 

ʟ ʜʦʩʚʽʜʫ ʽʥʰʠʭ ʧʝʜʘʛʦʛʽʚ. 

ʄʝʪʦʜ çʗʢʱʦ...,ʪʦ...è 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦ ʙʫʜʫʚʘʪʠ ʨʝʯʝʥʥʷ ʟʘ ʚʢʘʟʘʥʠʤ 

ʧʨʠʥʮʠʧʦʤ. ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

ʄʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʧʨʦʪʝ ʚʽʥ ʻ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʷ ʜʫʤʢʠ ʱʦʜʦ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʯʠ 

ʷʚʠʱ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʟʤʽʥ. 
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ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ? 

ʇʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʟʥʘʥʴ ʥʘ ʫʨʦʮʽ ʟ ʪʝʤʠ:çɺʽʪʘʤʽʥʠè ʚʠʢʣʘʜʘʯ ʩʧʦʯʘʪʢʫ 

ʬʦʨʤʫʣʶʻ ʨʝʯʝʥʥʷ, ʘ ʧʦʪʽʤ ʧʨʦʩʠʪʴ ʫʯʥʽʚ ʟʘ ʣʘʥʮʶʞʢʦʤ ʘʙʦ ʭʘʦʪʠʯʥʦ ʟʨʦʙʠʪʠ 

ʧʦʜʽʙʥʝ. ʅʘʧʨʠʢʣʘʜ: çʗʢʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʥʝ ʙʫʜʝ ʚʠʩʪʘʯʘʪʠ ʚʽʪʘʤʽʥʫ ʉ, 

ʪʦ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʮʠʥʛʫè, ʘʙʦ çʗʢʱʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʥʝ 

ʙʫʜʝ ʚʠʩʪʘʯʘʪʠ ʚʽʪʘʤʽʥʫ ʉ, ʪʦ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʮʠʥʛʫè. 

ʇʽʩʣʷ ʮʴʦʛʦ ʫʯʥʽ ʧʦ-ʯʝʨʟʽ ʬʦʨʤʫʣʶʶʪʴ ʚʣʘʩʥʽ ʨʝʯʝʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʘʚʽʪʦʤʽʥʦʟʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʝʩʪʘʯʽ ʧʝʚʥʠʭ ʚʽʪʘʤʽʥʽʚ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ 

ʫʯʥʽʚ ï ʥʝ ʧʦʚʪʦʨʶʚʘʪʠʩʴ, ʟʤʽʥʶʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʨʝʯʝʥʴ. 

ʄʝʪʦʜ çʄʝʪʘʤʦʨʬʦʟʠ ʟ ʪʝʢʩʪʦʤè 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʢʩʪʦʤ, ʚʠʜʽʣʷʪʠ ʛʦʣʦʚʥʫ ʜʫʤʢʫ, 

ʟʤʽʥʶʚʘʪʠ ʚ ʦʙôʻʤʽ ʟʤʽʩʪ. ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʚ ʧʘʨʽ. 

ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ? 

ʅʘ ʫʨʦʮʽ ʟ ʪʝʤʠ çɿʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠè 

ʚʠʢʣʘʜʘʯ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʫʯʥʷʤ ʧʨʦʯʠʪʘʪʠ ʪʝʢʩʪ ʧʽʜʨʫʯʥʠʢʘ ʽ ʩʢʦʨʦʪʠʪʠ ʡʦʛʦ 

ʟʤʽʩʪ, ʱʦʙ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʤʘʪʝʨʽʘʣʫ ʥʝ ʚʪʨʘʪʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʊʝʢʩʪ ʧʽʜʨʫʯʥʠʢʘ: çɺʦʜʘ ʥʝ ʻ ʧʦʞʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ, ʾʾ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʽ ʚʩʝ ʞ ʚʦʥʘ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʶʜʩʴʢʦʛʦ 

ʦʨʛʘʥʽʟʤʫ. ɹʝʟ ʾʞʽ ʣʶʜʠʥʘ ʤʦʞʝ ʧʨʦʞʠʪʠ ʧʦʥʘʜ ʤʽʩʷʮʴ, ʘ ʙʝʟ ʚʦʜʠ ï ʥʝ ʙʽʣʴʰʝ 

10 ʜʽʙ. ɺʦʥʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 65% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣʘ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ. 

ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʤʽʩʪʠʪʴʩʷ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʣʽʤʬʽ, ʪʨʘʚʥʠʭ 

ʩʦʢʘʭ.è.ʊʝʢʩʪ ʧʽʩʣʷ ʩʢʦʨʦʯʝʥʥʷ: çɺʦʜʘ ʥʝ ʻ ʧʦʞʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ ʽ ʚʩʝ ʞ ʚʦʥʘ 

ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʘ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 65% ʤʘʩʠ ʪʽʣʘ ʣʶʜʠʥʠ. ʄʽʩʪʠʪʴʩʷ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʣʽʤʬʽ, ʪʨʘʚʥʠʭ 

ʩʦʢʘʭè. 

ʄʝʪʦʜ çʏʠʪʘʻʤʦ-ʜʫʤʘʻʤʦ-ʫʟʘʛʘʣʴʥʶʻʤʦè 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʢʦ-ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʋʯʥʽ 

ʧʨʘʮʶʶʪʴ ʚ ʧʽʜʛʨʫʧʘʭ. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʠʪʘʥʥʷ çɺʽʨʫʩʠ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ ʫ ʞʠʪʪʽ ʣʶʜʠʥʠè ʫʯʥʽ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʧʽʜʛʨʫʧʠ. ʂʦʞʥʘ ʧʽʜʛʨʫʧʘ ʦʪʨʠʤʫʻ ʩʚʽʡ ʪʝʢʩʪ ʽ ʟʘʚʜʘʥʥʷ ʜʦ 
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ʥʴʦʛʦ, ʷʢʽ ʧʦʜʘʥʽ ʥʠʞʯʝ. ʋʯʥʽ ʩʧʦʯʘʪʢʫ ʯʠʪʘʶʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʪʝʢʩʪ; ʨʦʙʣʷʪʴ 

ʦʣʽʚʮʝʤ ʪʘʢʽ ʧʦʟʥʘʯʢʠ: çVè ï ʚʽʜʦʤʘ ʽʥʬʦʨʤʘʮʽʷ, ç+è ï ʥʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ç?è ï 

ʽʥʬʦʨʤʘʮʽʷ, ʧʨʘʚʜʠʚʽʩʪʴ ʷʢʦʾ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʠ, ç-è ï ʟʘʡʚʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʆʙʛʦʚʦʨʶʶʪʴ ʪʝʢʩʪ ʚ ʛʨʫʧʽ ʽ ʨʦʙʣʷʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʱʦʜʦ ʟʥʘʯʝʥʥʷ ʚʽʨʫʩʽʚ ʫ 

ʞʠʪʪʽ ʣʶʜʠʥʠ. 

ʄʝʪʦʜ çʉʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ï ʰʠʬʨʫʻʤʦ ï ʨʦʟʰʠʬʨʦʚʫʻʤʦè 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʩʢʣʘʜʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ 

ʪʘʙʣʠʮʽ ʟ ʢʦʥʢʨʝʪʥʦʾ ʪʝʤʠ, ʨʦʟʨʦʙʣʷʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʣʦʛʽʢʦʥʠ (ʪʘʙʣʠʯʥʽ ʟʘʛʘʜʢʠ). 

ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʚ ʧʘʨʽ. 

ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ? 

ʋʯʠʪʝʣʴ ʧʨʦʩʠʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʪʝʤʫ çʊʨʘʥʩʧʣʘʥʪʦʣʦʛʽʷè ʽ ʟʘʧʦʚʥʠʪʠ ʚ 

ʟʦʰʠʪʽ ʘʙʦ ʥʘ ʣʠʩʪʢʫ ʧʘʧʝʨʫ ʪʘʙʣʠʮʶ: 

ʊʘʙʣʠʮʷ 1 

ɺʠʜʠ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʘʚʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʂʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ 

   
 

ʅʘ ʦʩʥʦʚʽ ʟʘʧʦʚʥʝʥʦʾ ʪʘʙʣʠʮʽ ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʟʘʰʠʬʨʦʚʘʥʫ 

ʪʘʙʣʠʮʶ ʜʣʷ ʩʚʦʾʭ ʪʦʚʘʨʠʰʽʚ ʧʦ ʢʣʘʩʫ. ʇʨʠ ʮʴʦʤʫ ʥʘʟʚʠ ʢʦʣʦʥʦʢ 

ʧʨʠʙʠʨʘʶʪʴʩʷ, ʘ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʪʘʙʣʠʮʷ ʙʫʜʝ ʤʘʪʠ 

ʪʘʢʠʡ ʚʠʛʣʷʜ: 

ʊʘʙʣʠʮʷ 2 

ɺʠʜʠ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʘʚʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʂʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʮʽʷ 

ʇʝʨʝʩʘʜʢʘ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ ʚ 

ʤʝʞʘʭ ʦʨʛʘʥʽʟʤʫ 

ʤʽʞ ʦʨʛʘʥʽʟʤʘʤʠ 

ʦʜʥʦʛʦ ʚʠʜʫ 

ʤʽʞ ʦʨʛʘʥʽʟʤʘʤʠ ʨʽʟʥʠʭ 

ʚʠʜʽʚ 

 

ʄʝʪʦʜ çʇʘʚʫʪʠʥʥʷ ʩʣʽʚè 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʢʦ-ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʩʦʮʽʘʮʽʡ, ʟʥʘʭʦʜʞʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʦʙôʻʢʪʘʤʠ, ʷʚʠʱʘʤʠ ʽ ʧʦʜʽʷʤʠ. 

ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʫ ʧʽʜʛʨʫʧʘʭ. 
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ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ? 

ʅʘ ʧʦʯʘʪʢʫ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɽʢʦʣʦʛʽʷè ʚʠʢʣʘʜʘʯ ʟʘʧʠʩʫʻ ʥʘ ʜʦʰʮʽ 

ʢʣʶʯʦʚʝ ʩʣʦʚʦ çʏʠʥʥʠʢʠ ʭʚʦʨʦʙè ʽ ʧʨʦʩʠʪʴ ʫʯʥʽʚ ʥʘʟʚʘʪʠ ʚʽʜʦʤʽ ʾʤ ʯʠʥʥʠʢʠ 

ʧʦʷʚʠ ʫ ʣʶʜʠʥʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʥʫʢʘʣʴʥʠʭ 

ʟʘʧʠʪʘʥʴ ʥʘ ʜʦʰʮʽ ʟôʷʚʣʷʻʪʴʩʷ çʧʘʚʫʪʠʥʥʷ ʩʣʽʚè. ʋ ʛʨʫʧʘʭ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ 

ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʠʪʠ çʧʘʚʫʪʠʥʥʷ ʩʣʽʚè ʜʦ ʩʣʦʚʘ çʭʚʦʨʦʙʘè. ʇʽʩʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʽʜʛʨʫʧ, ʨʦʙʠʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʠʭ ʢʣʶʯʦʚʠʭ 

ʩʣʽʚ. 

ʄʝʪʦʜ çʉʢʣʘʜʘʥʥʷ ʪʝʩʪʽʚ ï ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚè 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʩʢʣʘʜʘʪʠ ʪʝʩʪʠ ʜʦ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ ʪʝʤʠ. ʋʯʥʽ 

ʧʨʘʮʶʶʪʴ ʧʽʜʛʨʫʧʘʭ. 

ʅʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʤʠ ʩʴʦʛʦʜʥʽ ʻ ʪʝʩʪʠ ʟ ʬʦʨʤʘʪʦʤ ɿʅʆ. 

ʗʢ ʮʝ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ? 

ʇʨʠ ʫʟʘʛʘʣʴʥʝʥʥʽ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ ʥʘ ʧʽʜʩʫʤʢʦʚʦʤʫ ʫʨʦʮʽ ʟ ʙʽʦʣʦʛʽʾ 

ʣʶʜʠʥʠ ʚʠʢʣʘʜʘʯ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʧʦʙʫʜʫʚʘʪʠ ʪʝʩʪʠ ʟʘ ʚʢʘʟʘʥʠʤ ʧʨʠʥʮʠʧʦʤ 

(ʬʦʨʤʘʪ ɿʅʆ). ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʆʪʞʝ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘ 

ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʘ ʩʘʤʝ: ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ ʫ 

ʩʧʦʩʦʙʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ; ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʝʤʦʮʽʡʥʠʡ 

ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʬʘʢʪʦʨ ʥʘʚʯʘʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʽʜʝʡ; ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʙʣʝʤʫ ʫ ʟʤʽʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʫʨʦʯʥʦʾ 

ʪʘ ʧʦʟʘʫʨʦʯʥʦʾ ʨʦʙʦʪʠ ʟ ʙʽʦʣʦʛʽʾ. ɺʠʢʣʘʜʘʯʫ ʧʦʪʨʽʙʥʦ ʚʯʠʪʠ ʫʯʥʽʚ ʧʦʨʽʚʥʶʚʘʪʠ, 

ʧʨʦʪʠʩʪʘʚʣʷʪʠ, ʟʽʩʪʘʚʣʷʪʠ, ʚʠʟʥʘʯʘʪʠ ʥʝʟʨʦʟʫʤʽʣʝ, ʰʫʢʘʪʠ ʚʠʭʽʜ ʟʽ ʩʢʣʘʜʥʠʭ 

ʩʪʘʥʦʚʠʱ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʦʛʦ, ʱʦ ʙʘʯʠʪʴ, ʩʧʦʩʪʝʨʽʛʘʻ, ʨʦʙʠʪʴ. 

ʇʨʘʮʶʶʯʠ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʷ ʟ ʫʯʥʷʤʠ ʦʧʘʥʦʚʫʶ ʪʦʡ ʯʠ 

ʽʥʰʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ, ʧʽʜʚʠʱʫʶ ʽʥʪʝʨʝʩ ʚ ʽʥʰʠʭ ʫʯʥʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʧʠʪʘʥʴ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʯʝʨʝʟ ʚʤʽʥʥʷ ʚʠʩʣʫʭʘʪʠ 

ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ, ʨʦʟʛʣʷʥʫʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ, ʩʬʦʨʤʫʚʘʪʠ ʚʠʩʥʦʚʢʠ 

ʽ, ʘʨʛʫʤʝʥʪʫʶʯʠ, ʜʦʚʝʩʪʠ ʾʭ. ʊʘʢ ʬʦʨʤʫʻʪʴʩʷ ʦʩʦʙʠʩʪʽʩʪʴ, ʛʦʪʦʚʘ ʜʦ ʞʠʪʪʷ ʫ 

ʩʚʽʪʽ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʟʜʘʪʥʘ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ.  



177 

ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ ʉʋʏɸʉʅʆʉʊɯ ʊɸ ʅɸʇʈʗʄʀ ɰʍ 

ʇʆʂʈɸʑɽʅʅʗ 

 

ʇʦʣʽʱʫʢ ʃʶʙʦʚ ʄʠʨʦʥʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, 

ʱʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʽʩʥʦʛʦ ʞʠʪʪʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʙʝʟʧʦʩʝʨʝʜʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟʨʦʩʪʘʻ ʽ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʢʨʘʡ 

ʩʢʣʘʜʥʦʶ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ./Aim. ɺʢʘʟʘʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʚʘʞʘʶʯʠ ʥʘ ʛʦʣʦʚʥʽ ʧʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʾ ʩʴʦʛʦʜʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʚʧʣʠʚʦʤ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʫ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʝʢʦʥʦʤʽʯʥʠʭ, 

ʚʽʡʩʴʢʦʚʠʭ, ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ ʽʥʪʝʨʝʩʽʚ ʣʶʜʠʥʠ, ʷʢʽ ʚʥʦʩʷʪʴ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʘʞʣʠʚʦ ʪʝ, ʱʦ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʘʪʠʩʢʫ ʮʠʚʽʣʽʟʘʮʽʾ ʥʘ ʧʨʠʨʦʜʫ ʩʪʘʚ 

ʜʝʤʦʛʨʘʬʽʯʥʠʡ çʚʠʙʫʭè. ʈʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʫ 20-ʤʫ 

ʩʪʦʣʽʪʪʽ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʩʧʨʠʯʠʥʠʣʦ ʩʴʦʛʦʜʥʽ ʪʘʢʠʡ ʪʠʩʢ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɯʟ 

ʙʫʨʭʣʠʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘ ɿʝʤʣʽ, ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʡʦʛʦ ʚʽʜʭʦʜʽʚ, ʧʨʦʙʣʝʤʠ ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʧʨʠʨʦʜʦʶ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦʤ ʜʝʜʘʣʽ 

ʟʘʛʦʩʪʨʶʶʪʴʩʷ. ʅʝʡʤʦʚʽʨʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʩʪʘʣʠ ʛʦʣʦʜ, ʦʪʨʫʻʥʽ ʤʦʨʷ ʪʘ ʨʽʯʢʠ, ʫ 

ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʟʘʜʫʰʣʠʚʝ ʰʢʽʜʣʠʚʝ ʧʦʚʽʪʨʷ, ʟʘʛʫʙʣʝʥʽ ʣʽʩʠ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʟʥʠʢʣʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ, ʟʘʛʨʦʟʘ ʢʣʽʤʘʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ, ʝʨʦʟʽʷ ʪʘ ʤʘʡʞʝ 

ʧʦʚʥʝ ʚʠʩʥʘʞʝʥʥʷ ˇʨʫʥʪʽʚ. ʅʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʠʨʦʜʠ ʽ ʾʭ 
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ʟʘʙʨʫʜʥʝʥʥʷ ʩʧʨʠʯʠʥʠʣʠ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɹʝʟ ʧʝʨʝʙʽʣʴʰʝʥʴ, ʥʘʜ ʫʩʽʤ ʩʚʽʪʦʤ ʥʘʚʠʩʣʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʽ ʚʦʥʘ ʚʞʝ "ʩʭʦʧʠʣʘ 

ʥʘʩ ʟʘ ʛʦʨʣʦ". ʄʠ, ʚʩʽ ʢʨʘʾʥʠ ʽ ʥʘʨʦʜʠ, "ʝʢʦʣʦʛʽʯʥʦʶ ʚʠʙʫʭʽʚʢʦʶ" ʽʟ ʚʽʜʭʦʜʽʚ 

ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʘʪʥʽ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ ʙʝʟʣʶʜʥʫ ʧʫʩʪʝʣʶ ʥʘʰ ʩʧʽʣʴʥʠʡ 

ʜʽʤ - ʧʣʘʥʝʪʫ ɿʝʤʣʷ. 

ʆʪʞʝ, ʧʝʨʰʘ ʧʨʦʙʣʝʤʘ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ 

ʧʣʦʱ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʨʫʡʥʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ 

ʫʟʜʦʚʞ ʟʘʣʽʟʥʠʮʴ, ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʢʘʥʘʣʽʚ. ʇʦ-ʜʨʫʛʝ, ʽʩʥʫʶʯʽ ʦʯʠʩʥʽ 

ʩʧʦʨʫʜʠ ʧʨʘʮʶʶʪʴ ʥʝʝʬʝʢʪʠʚʥʦ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʝʨʘʮʽʦʥʘʣʴʥʦ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʾʭ ʟʘʙʨʫʜʥʝʥʷ ʪʘ ʚʠʩʥʘʞʝʥʥʷ. ʇʦ-ʪʨʝʪʻ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʘ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʟʨʦʩʪʘʻ ʟʘʩʤʽʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. ʅʘ 

ʩʴʦʛʦʜʥʽ, ʥʘʡʙʽʣʴʰʝ ʚʠʢʠʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʯʝʨʝʟ ʷʢʝ 

ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʠ. ʋ ʧʨʦʮʝʩʽ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʜʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʨʫʰʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʨʦʜʥʽ, ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʬʫʥʢʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ, ʚʩʝ ʮʝ 

ʫʩʢʣʘʜʥʶʻ ʞʠʪʪʷ ʚʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʣʶʜʝʡ: ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ ʫʢʨʘʾʥʮʽ ʞʠʚʫʪʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10 ʨʦʢʽʚ ʤʝʥʰʝ, ʥʽʞ ʻʚʨʦʧʝʡʮʽ ʪʘ ʞʠʪʝʣʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥ 

ʩʚʽʪʫ[1]. ʅʘʡʯʘʩʪʽʰʝ ʟʛʘʜʫʚʘʥʦʶ ʧʨʠʯʠʥʦʶ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ. ʉʶʜʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʢʦʨʫʧʮʽʶ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʢʘʨʘʥʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ ʽ 

ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, ʥʝʷʢʽʩʥʫ ʨʦʙʦʪʫ ʢʦʤʫʥʘʣʴʥʠʭ ʩʣʫʞʙ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʽʮʽʘʪʠʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɼʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʛʨʦʞʫʻ ʟʜʦʨʦʚ'ʶ ʥʘʩʝʣʝʥʥʷ, 

ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʦʣʽʧʰʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 
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1. ʉʪʘʙʽʣʽʟʘʮʽʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤʽʩʪʘʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʮʝʥʪʨʘʭ, ʧʽʜʩʠʣʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʯʠʱʝʥʥʶ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ. 

2. ɿʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʤʦʨʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʦʟʨʦʙʢʫ ʩʫʯʘʩʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ, 

ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʫʪʠʣʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ, ʝʥʝʨʛʦ- ʽ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ. 

3. ɸʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʟʦʥʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʦʨʛʘʥʽʟʘʮʽʶ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ, ʨʘʮʽʦʥʘʣʴʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ, ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ 

ʤʽʩʮʴ, ʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʦʥ. 

4. ɼʦ ʽʥʞʝʥʝʨʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʩʪʦʷʥʦʢ ʫ ʩʚʽʪʣʦʬʦʨʽʚ. 

5. ɼʦ ʧʨʘʚʦʚʠʭ ʟʘʭʦʜʽʚ ʥʘʣʝʞʘʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʜʦʪʨʠʤʘʥʥʷ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʟ ʧʽʜʪʨʠʤʢʠ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʦʜʦʡʦʤʽʚ, 

ʛʨʫʥʪʫ. 

6. ɽʢʦʥʦʤʽʯʥʽ ʟʘʭʦʜʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʢʣʘʜʘʥʥʷʤ ʬʽʥʘʥʩʦʚʠʭ ʢʦʰʪʽʚ ʫ 

ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʥʝʨʛʦ- ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

7. ɺʠʭʦʚʥʽ ʟʘʭʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʥʘʩʝʣʝʥʥʷ. ʗʢʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʮʽʥʥʽʩʥʠʭ ʽ ʤʦʨʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʧʝʨʝʛʣʷʜʫ ʧʨʽʦʨʠʪʝʪʽʚ, 

ʧʦʪʨʝʙ ʣʶʜʝʡ. 

ʉʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʢʽʥʝʮʴ ʢʫʣʴʪʫʨʠ ʽ 

ʮʠʚʽʣʽʟʘʮʽʾ. ɯ ʥʘ ʤʦʶ ʜʫʤʢʫ, ʾʾ ʤʦʞʥʘ ʙʫʜʝ ʟʜʦʣʘʪʠ ʥʘ ʚʠʟʥʘʥʥʽ ʚʣʘʩʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʷʢ ʟʘ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʪʘʢ ʽ ʟʘ ʤʘʡʙʫʪʥʻ ʩʚʦʾʭ ʥʘʱʘʜʢʽʚ. ɿʤʽʥʠ 

ʚʘʨʪʦ ʧʦʯʠʥʘʪʠ ʟ ʩʝʙʝ, ʘʜʞʝ ʜʫʞʝ ʙʘʛʘʪʦ ʣʶʜʝʡ ʥʝ  ̒ʛʨʘʤʦʪʥʠʤʠ ʩʘʤʝ ʚ 
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ʝʢʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ. ʊʦʙʪʦ ʚʦʥʠ ʥʝ ʩʣʽʜʢʫʶʪʴ ʟʘ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʠʢʠʜʘʶʪʴ ʽ 

ʩʢʽʣʴʢʠ ʚʠʢʠʜʘʶʪʴ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʥʘʮʽʣʝʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʈʦʟʜʽʣʴʥʠʡ ʟʙʽʨ ʩʤʽʪʪʷ ʚʜʦʤʘ. ʆʜʥʘʢ ʟʜʘʚʘʪʠ ʩʤʽʪʪʷ ʥʘ ʧʝʨʝʨʦʙʢʫ ʥʘʜʪʦ 

ʩʢʣʘʜʥʦ ʘʙʦ ʥʝʤʘ ʢʫʜʠ. ʄʦʞʣʠʚʦ ʟʜʘʚʘʪʠ ʧʣʷʰʢʠ ʚ ʘʚʪʦʤʘʪʠ, ʷʢ ʫ ʜʝʷʢʠʭ 

ʢʨʘʾʥʘʭ ɭʉ. ʅʘ ɿʘʭʦʜʽ, ʢʦʣʠ ʧʨʦʜʘʻʪʴʩʷ ʱʦʩʴ ʫ ʩʢʣʷʥʽʡ ʧʣʷʰʮʽ, ʚʦʥʦ ʢʦʰʪʫʻ 

ʜʦʨʦʞʯʝ. ɸʣʝ ʧʦʪʽʤ ʪʠ ʤʦʞʝʰ ʟʜʘʪʠ ʧʣʷʰʢʫ ʥʘʟʘʜ ʽ ʦʪʨʠʤʘʪʠ ʟʘ ʮʝ ʛʨʦʰʽ. 

ɿʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʣʘʩʪʠʢʫ. ʅʘʧʨʠʢʣʘʜ, ʧʨʘʢʪʠʢʫʶʪʴ ʥʝ ʙʨʘʪʠ ʫ 

ʤʘʛʘʟʠʥʘʭ ʧʘʢʝʪʠ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʰʝʯʢʠ ʘʙʦ ʝʢʦʪʦʨʙʠ ʟ ʪʢʘʥʠʥʠ. 

ʂʫʧʫʚʘʪʠ ʢʘʚʫ ʫ ʩʚʦʶ ʪʝʨʤʦʯʘʰʢʫ. ɺʦʜʥʦʯʘʩ, ʦʜʥʦʨʘʟʦʚʽ ʩʪʘʢʘʥʯʠʢʠ 

ʜʣʷ ʢʘʚʠ, ʟʘʭʘʨʘʱʫʶʪʴ ʤʽʩʪʦ. 

ʄʝʥʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʦʩʦʙʠʩʪʠʤ ʘʚʪʦʤʦʙʽʣʝʤ, ʙʽʣʴʰʝ ð 

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽ ʚʝʣʦʩʠʧʝʜʦʤ, ʯʝʨʝʟ ʾʭʥʶ ʝʢʦʣʦʛʽʯʥʽʩʪʴ. 

ʄʦʞʣʠʚʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, 

ʦʜʥʘʢ ʟʘ ʥʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʣʘʪʠʪʠ ʽ ʮʠʤ ʚʞʝ ʤʘʻ ʧʽʢʣʫʚʘʪʠʩʷ ʜʝʨʞʘʚʘ [2]. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʛʦʣʦʚʥʘ ʽʜʝʷ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʣʶʜʝʡ ʥʘ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʧʨʠʨʦʜʠ, ʘ ʪʘʢʦʞ ʥʘ ʪʝ, ʱʦ ʣʶʜʩʪʚʦ ʤʘʻ ʫʩʚʽʜʦʤʠʪʠ ʩʚʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʛʣʦʙʘʣʴʥʝ ʧʦʛʽʨʰʝʥʥʷ ʢʣʽʤʘʪʫ ʥʘ ʧʣʘʥʝʪʽ. ɯ ʮʝ ʦʟʥʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʨʠʧʠʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʦʢʝʘʥʫ, ʟʝʤʣʽ, 

ʧʦʚʽʪʨʷ ʪʘ ʧʨʽʩʥʦʾ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʧʠʥʝʥʥʷ ʷʜʝʨʥʠʭ ʟʘʛʨʦʟ. 

ʇ̔ ʜʙʠʚʘʶʯʠ ʧʽʜʩʫʤʢʠ ʤʦʞʥʘ ʩʢʘʟʘʪʠ. ʱʦ ʩʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʻ 

ʚʢʨʘʡ ʩʢʣʘʜʥʦʶ, ʢʨʽʤ ʪʦʛʦ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʢʦʞʝʥ 

ʜʝʥʴ ʟʨʦʩʪʘʻ. ʊʦʤʫ, ʱʦʙ ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʛʦʣʦʚʥʽ ʧʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ, ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʘʙʦ ʧʨʦʙʣʝʤʫ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʟʘʭʦʜʽʚ ʚ ʫʩʽʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʮʝ ð ʪʝʭʥʽʯʥʽ, ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ, ʘʨʭʽʪʝʢʪʫʨʥʦ-
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ʧʣʘʥʫʚʘʣʴʥʽ, ʽʥʞʝʥʝʨʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʧʨʘʚʦʚʽ, ʝʢʦʥʦʤʽʯʥʽ, ʘ ʪʘʢʦʞ ʚʠʭʦʚʥʽ 

ʟʘʭʦʜʠ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ, ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʣʽʧʰʠʪʠ ʩʫʯʘʩʥʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ. 

ʉʴʦʛʦʜʥʽ ʥʘʩʪʘʚ ʯʘʩ ʣʶʜʩʪʚʫ ʩʝʨʡʦʟʥʦ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʠ, ʥʘʩʪʘʚ ʯʘʩ ʦʙ`ʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʥʘʮʽʡ ʽ ʥʘʨʦʜʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟʘ ʚʨʷʪʫʚʘʥʥʷ 

ʙʽʦʩʬʝʨʠ ʧʣʘʥʝʪʠ, ʘʜʞʝ ɿʝʤʣʷ ʫ ʚʩʽʭ ʦʜʥʘ. ʊʷʛʘʨ ʮʠʭ ʪʫʨʙʦʪ ʤʘʻ ʣʷʛʪʠ ʥʘ ʚʩʽ 

ʢʨʘʾʥʠ. ʂʨʘʾʥʠ ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʚʠʥʥʽ ʚʠʨʽʰʫʚʘʪʠ ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʧʨʦʙʣʝʤʠ, ʧʨʦʙʣʝʤʠ ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ, ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ. ɸ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʚʠʥʝʥʽ 

ʢʨʘʾʥʠ ʧʦʚʠʥʥʽ ʜʙʘʪʠ ʧʨʦ ʥʘʩʣʽʜʢʠ ʩʫʧʝʨʫʨʙʘʥʽʟʘʮʽʾ, ʧʝʨʝʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʦʩʦʙʣʠʚʦ ʪʦʢʩʠʯʥʠʤʠ. 

ʇʣʘʥʝʪʘ ʚʞʝ ʥʝ ʚʠʪʨʠʤʫʻ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. ɼʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʩʴʦʛʦ 

ʣʶʜʩʪʚʘ ʥʘʩʪʫʧʥʽ ʜʚʘ ʜʝʩʷʪʠʨʽʯʯʷ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʣʴʥʠʤʠ: ʘʙʦ ʩʧʽʚʜʨʫʞʥʽʩʪʴ 

ʥʘʮʽʡ ʚʠʨʽʰʠʪʴ ʥʘʡʛʦʣʦʚʥʽʰʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʘʙʦ ʧʦʯʥʝʪʴʩʷ ʥʝʟʚʦʨʦʪʥʘ 

ʜʝʛʨʘʜʘʮʽʷ ʙʽʦʩʬʝʨʠ ʽ ʧʦʩʪʫʧʦʚʘ ʟʘʛʠʙʝʣʴ ʮʠʚʽʣʽʟʘʮʽʾ. ʊʦʤʫ ʚʩʽ ʢʨʘʾʥʠ ʧʦʚʠʥʥʽ 

ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʨʷʪʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʩʢʣʘʣʘʩʷ [3]. 

ʃ̔ ʪʝʨʘʪʫʨʘ 

1. ɽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. URL: 
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ʇʈʆʌɯʃɸʂʊʀʂɸ ʇʆʈʋʐɽʅʔ ʇʆʉʊɸɺʀ ɺ ʋʏʅɯɺ 

ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʍ ʐʂɯʃ ʅɸ ʋʈʆʂɸʍ ʌɯɿʀʏʅʆɰ ʂʋʃʔʊʋʈʀ 

 

ʈʫʜʝʥʢʦ ʆʣʝʢʩʘʥʜʨʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʇʝʨʝʩ ʅʫʥʴʻʩ ʇʽʣʘʨ 

ʩʪʫʜʝʥʪʠ 

ʃʷʰʝʚʠʯ ɸʣʴʦʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʢ.ʙ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤʠ ʩʠʩʪʝʤʠ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʻ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʾʭ ʟʜʦʨʦʚôʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʷʢ 

ʦʜʥʦʛʦ ʟ ʙʘʟʦʚʠʭ ʯʠʥʥʠʢʽʚ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ 

ʩʚʽʜʦʤʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ [4]. 

ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ [5, 7]. ʆʜʥʘʢ, ʷʢ ʩʚʽʜʯʠʪʴ 

ʩʪʘʪʠʩʪʠʢʘ, ʦʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. ʊʘʢ, 

ʣʠʰʝ ʫ 5% ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʠʩʦʢʠʡ ʽ ʚʠʱʠʡ ʟʘ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʙʣʠʟʴʢʦ 90% ʰʢʦʣʷʨʽʚ ʤʘʶʪʴ ʨʽʟʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ 

ʩʪʘʥʽ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ. ʋ ʩʧʝʢʪʨʽ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʦʣʷʨʽʚ 

ʚʠʟʥʘʯʘʣʴʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ [8]. ʅʠʥʽ ʢʽʣʴʢʽʩʪʴ 

ʜʽʪʝʡ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʧʦʩʪʘʚʠ ʩʪʘʥʦʚʠʪʴ 80-90% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʫʯʥʽʚ 

[1, 3]. ʅʘʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʪʘ 

ʨʽʟʥʦʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʫ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ. ʋ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʟ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʜʣʷ 5-11 ʢʣʘʩʽʚ ʫ 

ʽʥʚʘʨʽʘʥʪʥʦʤʫ ʤʦʜʫʣʽ çɿʘʛʘʣʴʥʘ ʬʽʟʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘè ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʧʨʘʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʩʪʘʚʠ ʫ ʰʢʦʣʷʨʽʚ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ʆʜʥʘʢ, ʧʨʦʙʣʝʤʘ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʫ ʰʢʦʣʷʨʽʚ ʫʩʝ 

ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʦʶ. ɺʦʥʘ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʙʠ 
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ʚʨʘʭʦʚʫʚʘʚ ʫʚʝʩʴ ʩʧʝʢʪʨ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʤʽʨʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʘʚʠ ʫ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ʇʨʠ 

ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʨʦʙʢʘ ʡ ʫʧʨʦʚʘʜʞʝʥʥʷ ʜʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʰʢʦʣʽ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʰʢʦʣʷʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʦʩʪʘʚʠ [6]. ʋ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʥʘ ʜʫʤʢʫ ʨʷʜʫ 

ʜʦʩʣʽʜʥʠʢʽʚ [1, 2], ʩʘʤʝ ʰʢʦʣʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʜʝ ʧʨʦʚʦʜʠʪʴʩʷ 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʘ ʨʦʙʦʪʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʚʠ 

ʫ ʜʽʪʝʡ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʧʨʦʚʘʜʠʪʠ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʢʦʤʧʣʝʢʩ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʪʘ ʢʦʨʝʢʮʽʶ ʧʦʨʫʰʝʥʴ 

ʧʦʩʪʘʚʠ ʚ ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ: ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ; ʘʥʘʣʽʟ 

ʜʦʢʫʤʝʥʪʽʚ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʫ ʰʢʦʣʷʨʽʚ; ʧʝʜʘʛʦʛʽʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ; ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʶʚʘʥʥʷ; ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʠʥʘʤʽʢʠ 

ʚʽʢʦʚʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʪʘʚʠ ʫ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʙʫʣʠ 

ʦʙʩʪʝʞʝʥʽ 76 ʫʯʥʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʩʪʘʚʫ ʫ ʜʽʪʝʡ ʟʘ ʧʝʨʽʦʜ ʾʭ ʥʘʚʯʘʥʥʷ ʫ ʰʢʦʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʈʠʩ. 1. 
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ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʨʦʷʚʽʚ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʫ ʰʢʦʣʷʨʽʚ 1-11 ʢʣʘʩʽʚ 

 

ɺ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ ʫ 48% ʰʢʦʣʷʨʽʚ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʚʽʜ 5 ʜʦ 10 ʦʟʥʘʢ 

ʚʽʜʭʠʣʝʥʴ ʫ ʧʦʩʪʘʚʽ, ʫ 45% ï ʚʽʜ 1 ʜʦ 4 ʪʘʢʠʭ ʦʟʥʘʢ, ʘ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ, ʫ ʷʢʠʭ ʥʝ 

ʚʠʷʚʣʝʥʦ ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʩʪʘʥʦʚʠʪʴ ʫʩʴʦʛʦ 7%. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʚ ʫʯʥʽʚ ʩʝʨʝʜʥʽʭ ʪʘ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʫʨʦʯʥʦʾ, ʧʦʟʘʫʨʦʯʥʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʬʦʨʤ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ ʫ 

ʥʠʭ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ. ɺʦʥʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʜʚʦʭ ʤʦʜʫʣʽʚ ï ʙʘʟʦʚʦʛʦ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʟʘʛʘʣʴʥʦ-ʨʦʟʚʠʚʘʣʴʥʠʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪʠ, ʪʘ ʢʦʨʝʢʮʽʡʥʦʛʦ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ 

ʧʦʩʪʘʚʠ ʚ ʩʠʩʪʝʤʫ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʩʣʽʜʦʚʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ɺ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʦʟʥʘʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʦʩʪʘʚʫ ʜʦ ʪʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʯʥʽʚ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʽʟʥʠʮʷ ʚ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʘʭ ʜʦʚʞʠʥʠ ʭʨʝʙʪʘ ʜʦ ʪʘ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʘ, ʘʜʞʝ tʨ=1,55, ʤʝʥʰʝ 

tʢʨ=2,015. ɸʣʝ ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʠʨʦʜʥʽʤ ʨʦʩʪʦʤ ʜʠʪʠʥʠ ʟʘ ʨʽʢ. ɯʟ ʤʘʪʝʨʽʘʣʽʚ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʥʦ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʘ 

ʢʦʨʝʢʮʽʡʥʦʛʦ ʤʦʜʫʣʽʚ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʠʣʘʩʴ ʨʫʭʣʠʚʽʩʪʴ ʭʨʝʙʪʘ (tʨ=2,07, ʘ 

tʢʨ=2,015). ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʨʠʤʝʥʪʫ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʰʠʡʥʦʛʦ ʣʦʨʜʦʟʫ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʠʚʩʷ, ʪʦʤʫ ʱʦ tʨ=2,04, ʘ tʢʨ=2,015 (tʨ > tʢʨ). 

ɿʘ ʧʝʨʽʦʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʘ ʢʦʦʨʝʢʮʽʡʥʦʛʦ ʤʦʜʫʣʶ ʧʦʢʘʟʥʠʢ 

ʰʠʡʥʦʛʦ ʣʦʨʜʦʟʫ ʧʦʢʨʘʱʠʚʩʷ ʥʘ 0,94 ʩʤ. ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʧʦʧʝʨʝʢʦʚʦʛʦ ʣʦʨʜʦʟʫ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʫʱʝ, ʘʜʞʝ (tʨ=1,7, ʘ 

tʢʨ=2,015). ɸʣʝ ʚʽʜʙʫʣʦʩʷ ʧʦʢʨʘʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʘʙʩʦʣʶʪʥʠʤ 

ʚʝʣʠʯʠʥʘʤ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʫʯʥʽʚ ʰʦʩʪʦʛʦ ʢʣʘʩʫ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʽʥʠʣʠʩʴ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ ʧʨʘʚʦʾ ʣʦʧʘʪʢʠ ʜʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʩʴʦʤʦʛʦ ʰʠʡʥʦʛʦ 

ʭʨʝʙʮʷ (tʨ=2,11, ʘ tʢʨ=2,015). ʊʘʢʘ ʩʘʤʝ ʟʤʽʥʘ ʚʽʜʙʫʣʘʩʷ ʽ ʟ ʩʝʨʝʜʥʽʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ ʣʽʚʦʾ ʣʦʧʘʪʢʠ ʜʦ ʦʩʪʠʩʪʦʛʦ 

ʚʽʜʨʦʩʪʢʫ ʉ7 (tʨ=2,12, ʘ tʢʨ=2,015). ɯʟ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʥʦ, ʱʦ ʟʘ 

ʧʝʨʽʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʘ ʢʦʨʝʢʮʽʡʥʦʛʦ ʤʦʜʫʣʽʚ ʟʥʘʯʫʱʝ 

ʧʦʢʨʘʱʠʣʠʩʴ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʜʽʘʣʴʥʠʭ 

ʢʨʘʾʚ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʣʦʧʘʪʢʠ ʜʦ ʦʩʪʠʩʪʠʭ ʚʽʜʨʦʩʪʢʽʚ ʩʴʦʤʦʛʦ ʛʨʫʜʥʦʛʦ ʭʨʝʙʮʷ. 

ʊʘʢ, ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ ʧʨʘʚʦʾ 

ʣʦʧʘʪʢʠ ʜʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʩʴʦʤʦʛʦ ʛʨʫʜʥʦʛʦ ʭʨʝʙʮʷ ʜʦ ʪʘ ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ, ʘʜʞʝ tʨ=2,14 > tʢʨ=2,015. ʊʘʢʘ ʞ 

ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʦʷʚʠʣʘʩʴ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ ʣʽʚʦʾ 

ʣʦʧʘʪʢʠ ʜʦ ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ ʩʴʦʤʦʛʦ ʛʨʫʜʥʦʛʦ ʭʨʝʙʮʷ (tʨ=2,08, ʘ tʢʨ=2,015). 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʨʠʤʝʥʪʫ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʚʝʨʭʥʴʦʾ ʥʘʨʫʞʥʦʾ ʦʩʪʽ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʢʣʫʙʦʚʠʭ ʢʽʩʪʦʢ ʜʦ ʤʝʯʝʚʠʜʥʦʛʦ 

ʚʽʜʨʦʩʪʢʫ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʠʣʠʩʴ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽʟ 

ʨʽʟʥʠʮʝʶ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʝʨʭʥʴʦʾ ʥʘʨʫʞʥʦʾ ʦʩʪʽ ʣʽʚʦʾ ʢʣʫʙʦʚʦʾ 

ʢʽʩʪʢʠ ʜʦ ʤʝʯʝʚʠʜʥʦʛʦ ʚʽʜʨʦʩʪʢʫ (tʨ=2,03, ʘ tʢʨ=2,015). 
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ʊʘʙʣʠʮʷ 1 

ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʩʪʘʚʫ ʜʽʪʝʡ ʟʘ ʧʝʨʽʦʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʶ ʧʨʦʛʨʘʤʠ (p=0,05) 

ʇʦʢʘʟʥʠʢʠ 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ (n=15) 

tʨ tʢʨ 

ʈʝʟʫʣʴʪʘʪ 

ʧʦʨʽʚʥʷʥʥʷ 

tʨ ʟ tʢʨ 

 

ʈʽʟʥʠʮʷ 

ʤʽʞ 

ʩʝʨʝʜʥʽʤʠ 

ʧʦʢʘʟʥʠ-

ʢʘʤʠ 

ʜʦ 

ʚʧʨʦʚʘʜʞʝʥ-

ʥʷ ʧʨʦʛʨʘʤʠ 

ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʛʨʘʤʠ 

X 1 m1 X 2 m2 

ɼʦʚʞʠʥʘ ʭʨʝʙʪʘ, 

ʩʠʜʷʯʠ, ʩʤ 
62,62 1,56 66,125 1,64 1,55 2,015 tʨ < tʢʨ 

ʥʝ 

ʟʥʘʯʫʱʘ 

ʈʫʭʣʠʚʽʩʪʴ ʭʨʝʙʪʘ: 

ʥʘʭʠʣ ʚʧʝʨʝʜ, ʩʤ 
-2,625 2,26 3,625 1,99 2,07 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɻʣʠʙʠʥʘ ʰʠʡʥʦʛʦ 

ʣʦʨʜʦʟʫ, ʩʤ 
3,7 0,4 2,76 0,24 2,04 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɻʣʠʙʠʥʘ 

ʧʦʧʝʨʝʢʦʚʦʛʦ 

ʣʦʨʜʦʟʫ, ʩʤ 

1,16 0,68 2,475 0,37 1,7 2,015 tʨ < tʢʨ 
ʥʝ 

ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ 

ʧʨʘʚʦʾ ʣʦʧʘʪʢʠ ʜʦ 

ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʭʨʝʙʮʷ, ʩʤ 

18,87 0,69 20,85 0,64 2,11 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ 

ʣʽʚʦʾ ʣʦʧʘʪʢʠ ʜʦ, ʩʤ 

18,9 0,68 20,87 0,64 2,12 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ 

ʧʨʘʚʦʾ ʣʦʧʘʪʢʠ ʜʦ 

ʦʩʪʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʭʨʝʙʮʷ, ʩʤ 

7,15 0,46 8,5 0,45 2,14 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʤʝʜʽʘʣʴʥʦʛʦ ʢʨʘʶ 

ʣʽʚʦʾ ʣʦʧʘʪʢʠ ʜʦ, ʩʤ 

7,35 0,4 8,56 0,43 2,08 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʚʝʨʭʥʴʦʾ ʟʦʚʥʽʰʥʴʦʾ 

ʦʩʪʽ ʧʨʘʚʦʾ ʢʣʫʙʦʚʦʾ 

ʢʽʩʪʢʠ ʜʦ 

ʤʝʯʦʚʠʜʥʦʛʦ 

ʚʽʜʨʦʩʪʢʫ, ʩʤ 

28,5 0,75 30,75 0,79 2,08 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

ɺʽʜʩʪʘʥʴ ʚʽʜ 

ʚʝʨʭʥʴʦʾ ʟʦʚʥʽʰʥʴʦʾ 

ʦʩʪʽ ʣʽʚʦʾ ʢʣʫʙʦʚʦʾ 

ʢʽʩʪʢʠ ʜʦ 

ʤʝʯʦʚʠʜʥʦʛʦ 

ʚʽʜʨʦʩʪʢʫ, ʩʤ 

28,56 0,75 30,75 0,79 2,03 2,015 tʨ > tʢʨ ʟʥʘʯʫʱʘ 

 



187 

ɺʠʩʥʦʚʢʠ. ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫ ʰʢʦʣʷʨʽʚ ʧʦʨʫʰʝʥʴ 

ʧʦʩʪʘʚʠ, ʦʢʨʽʤ ʫʨʦʢʽʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʻ ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʟʘʭʦʜʽʚ ʫ ʨʝʞʠʤʽ ʥʘʚʯʘʣʴʥʦʛʦ ʜʥʷ (ʬʽʟʢʫʣʴʪʫʨʥʽ 

ʭʚʠʣʠʥʢʠ, ʧʘʫʟʠ ʪʘ ʽʥ.), ʷʢʽ ʙ ʚʢʣʶʯʘʣʠ ʢʦʤʧʣʝʢʩʠ ʚʧʨʘʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʢʦʨʝʢʮʽʶ ʧʦʩʪʘʚʠ ʫ ʜʽʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʛʨʫʧʽ, ʚ ʷʢʽʡ ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʴ ʫʩʽ ʤʦʜʫʣʽ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ, ʧʦʢʘʟʥʠʢʠ 

ʛʣʠʙʠʥʠ ʰʠʡʥʦʛʦ ʣʦʨʜʦʟʫ ʪʘ ʛʣʠʙʠʥʠ ʧʦʧʝʨʝʢʦʚʦʛʦ ʣʦʨʜʦʟʫ ʧʦʢʨʘʱʠʣʠʩʴ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 40% ʪʘ 58%, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʚ ʷʢʽʡ ʩʧʝʮʽʘʣʴʥʠʡ ʤʦʜʫʣʴ ʧʨʦʛʨʘʤʠ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʣʠʰʝ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 24% ʪʘ 41%. ʈʝʟʫʣʴʪʘʪʠ ʫʩʴʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʧʦʩʪʘʚʠ ʚ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ, ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ 

ʧʨʦʮʝʩ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ʋɼʂ 574/577 

ʆʉʆɹʃʀɺʆʉʊɯ ɸʅɸʊʆʄɯʏʅʆɰ ɹʋɼʆɺʀ ʂʆʈɽʅʗ ʂʆʅʖʐʀʅʀ 

ʃʋʏʅʆɰ ɿɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈɽʊɸʈɼɸʅʊʋ 

 

ʍʘʤʫʣʷʢ ɸʥʞʝʣʽʢʘ ɯʛʦʨʽʚʥʘ, 

ɿʝʣʝʥʶʢ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʋʨʩʫʣ ɺʽʢʪʦʨʽʷ ɺʽʢʪʦʨʽʚʥʘ, 

ʌʘʣʘʪʶʢ ʃʽʣʽʷ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʐʝʚʯʫʢ ʆʢʩʘʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʙʦʙʦʚʠʭ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʟʦʪʬʽʢʩʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʜʽʷʣʴʥʦʩʪʽ 

ʙʦʙʦʚʠʭ ʚ ʙʽʣʴʰʦʩʪʽ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ ʰʣʷʭʦʤ ʘʟʦʪʬʽʢʩʘʮʽʾ ʟʚôʷʟʫʻʪʴʩʷ ʟʘ ʩʝʟʦʥ 

ʥʝ 5-10 ʢʛ/ʛʘ ʘʟʦʪʫ, ʷʢ ʚʚʘʞʘʣʦʩʴ ʨʘʥʽʰʝ, ʘ ʥʝ ʤʝʥʰʝ 40-60 ʢʛ/ʛʘ, ʘ ʚ ʩʧʨʠʷʪʣʠʚʽ 

ʨʦʢʠ ʽ ʙʽʣʴʰʝ [1]. 

ɸʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ʢʦʨʝʥʷ ʪʠʧʦʚʘ ʜʣʷ ʙʦʙʦʚʠʭ ʪʨʘʚô̫ ʥʠʩʪʠʭ ʨʦʩʣʠʥ [2]. ɺ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʝʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʦʤʝʥʽ ʧʝʨʚʠʥʥʦʾ ʢʩʠʣʝʤʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʨʽʙʥʠʭ ʩʫʜʠʥ, ʚʽʜʦʢʨʝʤʣʝʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʢʣʽʪʠʥʘʤʠ ʧʘʨʝʥʭʽʤʠ. ɺʪʦʨʠʥʥʽ ʪʢʘʥʠʥʠ ʛʨʫʧʫʶʪʴʩʷ ʫ ʚʠʪʷʛʥʫʪʽ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʢʦʣʘʪʝʨʘʣʴʥʽ ʚʽʜʢʨʠʪʽ ʧʫʯʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʾ 

ʬʣʦʝʤʠ, ʰʠʨʦʢʦʛʦ ʧʨʦʰʘʨʢʫ ʢʘʤʙʽʶ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʩʠʣʝʤʠ. ɼʣʷ ʦʩʪʘʥʥʴʦʾ 

ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʢʦʥ ʣʽʙʨʠʬʦʨʤʫ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʦʢʨʝʤʠʤʠ ʛʨʫʧʘʤʠ ʯʠ ʬʨʘʛʤʝʥʪʘʨʥʦ ʩʝʨʝʜ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. ʄʽʞ ʧʨʦʚʽʜʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʽ ʚʦʣʦʢʥʘʤʠ ʣʽʙʨʠʬʦʨʤʫ ʨʦʟʪʘʰʦʚʘʥʘ ʪʦʥʢʦʩʪʽʥʥʘ ʧʘʨʝʥʭʽʤʘ, ʚ 

ʢʣʽʪʠʥʘʭ ʷʢʦʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʨʦʭʤʘʣʴʥʽ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʤʝʭʘʥʽʯʥʽ 

ʚʦʣʦʢʥʘ. ɺʪʦʨʠʥʥʘ ʢʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʧʥʠʤʠ ʧʘʨʝʥʭʽʤʥʠʤʠ ʪʦʥʢʦʩʪʽʥʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʟ ʢʨʦʭʤʘʣʴʥʠʤʠ ʟʝʨʥʘʤʠ. 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʨʝʪʘʨʜʘʥʪʠ ʥʝ ʣʠʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ ʚ ʢʦʨʝʥʽ, 

ʘʣʝ ʽ ʩʧʨʠʯʠʥʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʚʽʜʨʦʩʪʘʶʯʠʭ ʢʦʨʝʥʽʚ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ 

ʢʦʨʝʥʽʚ ʟʨʦʩʪʘʣʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ (0,5 %), ʪʝʙʫʢʦʥʘʟʦʣʫ 

(0,5 %) ʪʘ ʝʩʬʦʥʫ (0,2 %) ʥʘ ʨʦʩʣʠʥʘʭ ʩʦʾ ʩʦʨʪʫ ʊʨʽʘʜʘ [3]. ɸʥʘʣʦʛʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʽ ʥʘ ʨʦʩʣʠʥʘʭ ʢʚʘʩʦʣʽ ʩʦʨʪʫ ɻʘʣʘʢʪʠʢʘ ʟʘ ʜʽʾ ʧʨʝʧʘʨʘʪʽʚ 

ʬʦʣʽʢʫʨʫ (0,5 %), ʭʣʦʨʤʝʢʚʘʪʭʣʦʨʠʜʫ (0,25 %) ʪʘ ʝʩʬʦʥʫ (0,2 %) [4]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʟ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʙʫʣʴʙʦʫʪʚʦʨʝʥʥʷ, ʚʽʜʪʦʢʫ 

ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ ʟ ʚʝʛʝʪʘʮʽʡʥʦʾ ʤʘʩʠ ʚ ʙʫʣʴʙʠ [5]. ɼʦʩʣʽʜʞʝʥʠʡ ʚʧʣʠʚ 

ʧʨʝʧʘʨʘʪʽʚ ʨʽʩʪʨʝʛʫʣʶʶʯʦʾ ʜʽʾ ʥʘ ʨʽʟʥʠʭ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨʘʭ: ʙʦʙʘʭ ʢʦʨʤʦʚʠʭ 

[6ï8], ʩʦʾ [9] ʪʘ ʽʥʰʠʭ. 

ʆʜʥʘʢ, ʚʧʣʠʚ ʨʝʪʘʨʜʘʥʪʽʚ ʥʘ ʘʥʘʪʦʤʽʯʥʫ ʙʫʜʦʚʫ ʢʦʨʝʥʽʚ ʢʦʥʶʰʠʥʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʚʯʝʥʠʡ. 

ʄʝʪʘ ʨʘʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟ'ʷʩʫʚʘʥʥʽ ʜʽʾ ʪʨʠʘʟʦʣʧʦʭʽʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʉʝʪʘʨ 

ʥʘ ʘʥʘʪʦʤʽʯʥʫ ʙʫʜʦʚʫ ʢʦʨʝʥʷ ʨʦʩʣʠʥ ʢʦʥʶʰʠʥʠ ʣʫʯʥʦʾ ʩʦʨʪʫ ʊʽʥʘ. 

ʄʘʪʝʨʽʘʣʠ ʠ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʩʣʠʥʘʭ ʢʦʥʶʰʠʥʠ 

ʣʫʯʥʦʾ ʩʦʨʪʫ ʊʽʥʘ. ʆʙʨʦʙʢʫ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʨʝʪʘʨʜʘʥʪʫ 

ʉʝʪʘʨ (1 %) ʥʘ 40-ʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʫ ʬʘʟʽ ʰʝʩʪʠ ʣʠʩʪʢʽʚ. ʂʦʥʪʨʦʣʴʥʽ 

ʨʦʩʣʠʥʠ ʦʙʨʦʙʣʷʣʠ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ. ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʢʣʽʪʠʥ, 

ʦʢʨʝʤʠʭ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʤʝʪʨʫ 

ʄʆɺ-1-15
ʭ
. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʣʠʚ ʨʝʪʘʨʜʘʥʪʫ ï ʉʝʪʘʨ 

(1 %) ʧʦʟʥʘʯʠʚʩʷ ʥʘ ʘʥʘʪʦʤʽʯʥʽʡ ʙʫʜʦʚʽ ʢʦʨʝʥʷ ʨʦʩʣʠʥ ʢʦʥʶʰʠʥʠ ʩʦʨʪʫ ʊʽʥʘ 

(ʪʘʙʣ. 1). ɼʽʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʨʝʥʷ ʢʦʥʶʰʠʥʠ ʟʘ ʜʽʾ 

ʧʨʝʧʘʨʘʪʫ ʉʝʪʘʨ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  
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ʊʘʙʣʠʮʷ 1 

ɸʥʘʪʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʨʝʥʷ ʨʦʩʣʠʥ ʢʦʥʶʰʠʥʠ ʩʦʨʪʫ ʊʽʥʘ ʟʘ ʜʽʾ 

ʨʝʪʘʨʜʘʥʪʫ 

ʇʦʢʘʟʥʠʢ ʂʦʥʪʨʦʣʴ ʉʝʪʘʨ 

(1 %) 

ɼʽʘʤʝʪʨ ʟʨʽʟʫ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʢʦʨʝʥʷ, ʤʢ 

1325 Ñ 9,6 *1765 Ñ 10,2 

ɼʽʘʤʝʪʨ ʜʝʨʝʚʠʥʠ 

(ʢʩʠʣʝʤʠ), ʤʢ 

345,8 Ñ 6,54 *425,8 Ñ 5,09 

ʊʦʚʱʠʥʘ ʢʦʨʠ, ʤʢ 356,7 Ñ 8,63 *445,9 Ñ 9,03 

ʂʽʣʴʢʽʩʪʴ ʩʫʜʠʥ 40,6 Ñ0,62 *59,8 Ñ 2,04 

ɼʽʘʤʝʪʨ ʩʫʜʠʥ ʚ 

ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʝʥʷ, 

ʤʢ 

 

42,6 Ñ 0,36 

 

*56,4 Ñ 1,04 

ʇʨʠʤʽʪʢʘ: 

1. ʆʙʨʦʙʢʫ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ 40-ʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʫ 

ʬʘʟʽ ʰʝʩʪʠ ʣʠʩʪʢʽʚ; 

2. ʆʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʚʠʟʥʘʯʘʣʠ ʥʘ 70-ʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ; 

3. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʧʨʠ ʈ=0,05. 

 

ʂʩʠʣʝʤʘ (ʜʝʨʝʚʠʥʘ) ï ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʚʽʜʥʘ ʪʢʘʥʠʥʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ 

ʚʭʦʜʷʪʴ ʧʨʦʚʽʜʥʽ, ʧʘʨʝʥʭʽʤʥʽ ʪʘ ʤʝʭʘʥʽʯʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ. ɼʦ ʧʨʦʚʽʜʥʠʭ 

ʪʢʘʥʠʥ ʢʩʠʣʝʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʩʫʜʠʥʠ ʽ ʪʨʘʭʝʾʜʠ; ʜʦ ʤʝʭʘʥʽʯʥʠʭ ï ʜʝʨʝʚʠʥʥʽ 

(ʢʩʠʣʝʤʥʽ) ʚʦʣʦʢʥʘ; ʜʦ ʟʘʧʘʩʘʶʯʠʭ ï ʜʝʨʝʚʠʥʥʘ (ʢʩʠʣʝʤʥʘ) ʧʘʨʝʥʭʽʤʘ ʪʘ 

ʟʘʤʽʥʶʶʯʠ ʚʦʣʦʢʥʘ. 

ʅʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʜʽʾ ʉʝʪʘʨʫ ʫ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʢʦʥʶʰʠʥʠ ʩʦʨʪʫ ʊʽʥʘ 

ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʽʘʤʝʪʨ ʢʩʠʣʝʤʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʜʽʘʤʝʪʨ ʜʝʨʝʚʠʥʠ (ʢʩʠʣʝʤʠ) ʩʪʘʥʦʚʠʚ 345,8 Ñ 6,54 ʤʢ, ʪʦʜʽ ʷʢ ʫ 

ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ï 425,8 Ñ 5,09 ʤʢ. ɿʙʽʣʴʰʝʥʥʷ ʢʩʠʣʝʤʠ ʫ ʜʦʩʣʽʜʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʜʠʥ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʽʘʤʝʪʨ 

ʩʫʜʠʥ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʝʥʷ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʚʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʝʧʘʨʘʪʫ ʉʝʪʘʨ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʚʱʠʥʠ ʢʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ 

ʧʦʪʦʚʱʝʥʥʷ ʢʦʨʠ ʟʘ ʜʽʾ ʨʝʪʘʨʜʘʥʪʫ. 

ɺʠʩʥʦʚʢʠ. ʆʙʨʦʙʢʘ ʨʦʩʣʠʥ ʢʦʥʶʰʠʥʠ ʩʦʨʪʫ ʊʽʥʘ ʨʝʪʘʨʜʘʥʪʦʤ ʉʝʪʘʨ 

(1 %) ʥʘ 40-ʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ (ʫ ʬʘʟʽ ʰʝʩʪʠ ʣʠʩʪʢʽʚ) ʧʨʠʟʚʦʜʠʣʘ ʜʦ 

ʧʦʪʦʚʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʨʝʥʷ, ʷʢʝ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʢʦʨʠ ʪʘ ʜʝʨʝʚʠʥʠ (ʢʩʠʣʝʤʠ). ʇʨʠ ʮʴʦʤʫ ʟʘ ʜʽʾ ʨʝʪʘʨʜʘʥʪʫ 
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Nowadays, the question of the necessity of early orthodontic treatment remains 

quite relevant, because most patients seek orthodontic help at the age of 11-13 years, 

which is exactly during late mixed dentition stage or at the permanent dentition stage. 

Therefore, it is important to annually conduct routine preventive examinations of 

children in organized kindergartens and schools to identify problems at the early 

mixed dentition stage. Many Ukrainian and foreign experts believe that the first 

orthodontic examination should be performed at the age of seven, when both 

maxillary and mandibular first permanent molars, permanent central and lateral 

incisors should be erupted. We believe that the first orthodontic examination should 

be performed no later than 6 years, when it is possible to see the first signs of future 

problems with occlusion or violations of teeth eruption, dental crowding, vestibular 

and oral position. 

Orthodontic treatment of children in the mixed dentition stage usually begins at 

the age of 7-9 years, when there are most deciduous teeth and a few permanent 

(incisors and first molars). The aim of early treatment is to correct severe cases, 

including malocclusions of the gnathic form, severe dental crowding, due to the use 

of functional devices such as Twin-block, Myobrace, LM-Activator, Andresen-Haupl 
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during the period of growth spurt before puberty. Due to the modern tendency 

towards early change and eruption of teeth in children, the question of the use of 

fixed mechanical orthodontic appliances in the early mixed dentition period is 

relevant. Maxillary arch expansion is achieved through the use of fixed orthodontic 

appliances with expansion screws and supportive elements such as bands, occlusal 

plates, artificial crowns which are used during the mixed dentition stage for the 

treatment of dental crowding, crossbite and for spontaneous correction of the class II 

malocclusion. Many foreign scientists note that the effectiveness of those appliances 

is quite high in most patients with narrowing of the maxilla, as it expands not only the 

dental arch, but also its apical base. Moreover, certain expanders are fixed on the 

temporary second molars instead of the first permanent ones, such as Marco-Rosa 

appliance, which allows not only to avoid side effects of the expansion, such as 

buccal tipping of the first permanent molars due to dentoalveolar compensation 

mechanisms, but also to achieve stable and long-lasting orthodontic treatment results. 

We believe that early orthodontic treatment of children during mixed dentition 

stage with a use of functional and fixed mechanical orthodontic appliances is a very 

important issue nowadays, as the choice of appropriate appliance during treatment 

planning ensures harmonious growth and development of dental arches, jaws, upper 

pharyngeal airways, bad habits, improvement of the patient's face profile and 

reducement of orthodontic treatment duration, which is a guarantee of stability of the 

result and is usually not as difficult and complex as in the period of permanent 

occlusion[1- 10]. 
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Introductions. Healthcare-associated infections (HAIs), are one of the urgent 

problems of modern healthcare system all over the world due to the high incidence of 

disease of patients, significant social and economic losses [1,2]. Research claims that 

20-25% of HAIs can be associated with microbial contamination of the environment 

of a medical establishment [2]. An integral part of the infection control comprises 

disinfecton of the premises of healthcare facilities [2]. The effective decontamination 

of the objects of environment is contributing to the prevention of HAIs [2].  

Aim: to analyze the level of future nurses' knowledge about the importance of 

disinfection in performance of their professional duties.  

Materials and methods: bibliosemantic, semantic analysis and logic 

generalization, survey, mathematical treatment of gathered data.  

The survey received responses from 110 higher education seekers with a 

specialization in 223 "Nursing" of the educational and professional program "Nursing 

care". Given the quarantine restrictions associated with coronavirus infection, the 

survey has been conducted using Google forms. We were going over issues 

concerning the aim, levels, types, rules of disinfection in healthcare facilities, etc.  
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Results and discussion. It is possible to reduce the potential for HAIs by 

complying with the requirements for sanitary and hygienic and anti-epidemic regimes 

regulated by normative legal documents. The survey made it possible to argue that 

future medical professionals have insufficient knowledge about regulatory changes 

concerning disinfection, presterilizing clearing and sterilization of medical devices. 

28% of respondents found it difficult  to answer the question "What normative legal 

documents regulate the requirements for sanitary and hygienic and anti-epidemic 

regimes?". Modern development of medicine involves the constant improvement of 

measures for disinfectants, taking into account the requirements of evidence-based 

medicine. The requirements outlined in the normative legal documents help medical 

professionals become more effective in specific clinical situations, avoiding 

ineffective and misguided solutions to professionally important tasks. 

Clearly, compliance with the rules and standards of disinfection by medical 

professionals makes it impossible for hospital-acquired infections to develop and 

spread. 75% of future nurses have correctly defined the concept of disinfection and 

specified its types. They stressed that disinfection includes not only measures aimed 

at the elimination of infectious agents, but also techniques and methods directed to 

the destruction of vectors. 

The respondents have given a clear answer that there are three levels of 

disinfection: high, medium and low. However, 67.5% of future medical professionals 

have succeeded in proper analyzing these levels. They pointed out that a high level of 

disinfection involves the destruction of all vegetative forms of bacteria, viruses, fungi 

and most spores. The respondents have noted that this method of disinfection is 

suitable for the decontamination of "semi-critical" medical devices while medium-

level disinfection is advisable for the decontamination of all "noncritical" as well as 

some "semi-critical" devices. 

66.25% of future nurses have mentioned that the disinfectant should be chosen 

in accordance with the target of application, because no modern agent has universal 

properties. The respondents also stated that disinfection in healthcare facilities should 
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be implemented comprehensively using several groups of agents with different 

spectrum of action. 

Future nurses realize that when preparing disinfectants, it is necessary to 

strictly and clearly observe certain norms and standards. 62.5% of future nurses have 

indicated that healthcare facilities must have a Safety Regulation for the preparation 

of disinfectant solutions, which establishes requirements for medical personnel 

involved in the preparation of disinfectant solutions.  

Future nurses in the survey know that one of the main reasons for the spread of 

hospital-acquired infections is the acquisition by strains of microorganisms of 

resistance to antibiotics and disinfectants resulting in the occurrence of hospital 

strains. The resistance of microorganisms to disinfectants and sanitizers can be 

natural and acquired. 

65% of future nurses surveyed said that resistance to disinfectants is formed 

more slowly than to antibiotics, but it is still undesirable to use the same disinfectants 

for a long time.  

Future nurses are aware of the reasons for the acquired resistance of 

microorganisms which are the following: a decrease in the concentration of the 

disinfectant working solution, a reduction in the duration of exposure, long-term use 

of disinfectants of the same group or the same disinfectants and sanitizers, a high 

intensity and heavy volume of medical care, etc. 

66.25% of future nurses have correctly answered the question "List measures 

to prevent the occurrence of resistance of microorganisms to disinfectants". They 

noted the need for quarterly rotation of disinfectants depending on the active 

ingredient by changing the groups of agents, the need to use only disinfectants, 

sanitizers authorized in Ukraine, the need to choose disinfectants in accordance with 

the category of premises of a healthcare facility. 

Future nurses realize that the first step in combating hospital-acquired 

infections is the disinfection of the hands of medical personnel, because it is the 

hands that are one of the main factors of pathogen transmission. The respondents 

believe that proper hand rub can not only prevent the spread of the hospital-acquired 
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infections, but also to save the lives of healthcare providers and patients. The 

surveyed know that a considerable part of infectious agents are transmitted through 

the hands. Handwashing and hygienic hand rub is mandatory before and after each 

medical procedure.  

The question "Define the goal of disinfection in healthcare facilities" did not 

cause difficulties for 87.5% of future nurses. They indicated that the main objective 

of disinfection is to prevent or eliminate the accumulation, reproduction and spread of 

infectious agents on the objects of environment. 

The surveyed have accurately identified preventive and focal disinfection. The 

respondents indicated that preventive disinfection is carried out in places of probable 

accumulation of infectious agents and is not associated with the epidemic focus. 

Preventive disinfection is necessary for preventing the occurrence of infectious 

diseases when there is no direct source of infectious agents but there is a possibility 

of its appearance in future. Future nurses surveyed have an understanding that a focal 

disinfection is carried out in the epidemic focus due to recording of a case of 

infectious disease or bacteria carrying and can be current and terminal. 

82.5% of future nurses surveyed not only have correctly listed disinfection 

methods (mechanical, physical, chemical, combined), but they also indicated their 

differences. 

Of great importance in the process of disinfection is the disinfectant rotation. 

65% of future nurses surveyed realize that the disinfectant rotation involves periodic 

replacement of the disinfectants used and is carried out in order to prevent the 

development of microorganisms resistance to disinfectants. They pointed out that 

unreasonable and constant use of the same type of disinfectants and sanitizers leads to 

the formation of hospital strains with different nature of resistance to disinfectants. 

The surveyed are aware that to perform disinfection it is necessary to know: 

what needs to be disinfected, how often the disinfection needs to be done, how it 

should be done, what means should be used. 
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61.25% of future nurses surveyed have correctly indicated the mechanism of 

action of disinfectants. They have unmistakably listed the possible effects of 

disinfectants: bactericidal, bacteriostatic, sporocidal, virucidal, fungicidal. 

The surveyed understand that the criteria for evaluating disinfectant solutions 

should include: time and spectrum of action; lack of toxicity; ease of use; efficient 

performance, etc.  

The question "Modern equipment for disinfection and sterilization" has caused 

difficulties for the future nurses surveyed. Only 50% of them were able to indicate 

the feasibility of using ultrasound washes, sealed sorters, special autoclaves, etc. 

81.25% of future nurses surveyed have noted that medical devices which, 

while in operation, contact the wound surface, blood, injectable drugs, skin, as well 

as mucosa and may cause their damage, are subject to decontamination in the 

following order: disinfection, presterilizing clearing, sterilization.  

Conclusions. The results of the survey have shown that future nurses have a 

sound understanding of disinfectant selection criteria, terms and conditions of 

disinfection in healthcare facilities.  

However, questions related to normative legal documents regulating 

requirements for sanitary and hygienic and anti-epidemic regimes have proved to be 

challenging. It is to these questions that instructors should give a focus when learning 

topics related to the prevention of hospital-acquired infections. 
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Congenital defects for many centuries arouse curiosity in scientists. 

Abnormalities of the digestive system requires special attention. Firstly, especially 

defects of esophagus requires detailed study that occur both independently and in 

combination with other serious illnesses. These abnormalities often lead to deaths or 

prevent future life of the newborn. Atresia its such defect when upper part of the 

esophagus ends blindly, while the bottom can be combined with the trachea (tracheal-

esophageal fistula), or may not be coupled. Depending on it atresia are classified on 

complete absence of esophagus; instead formed a long cord; there are two extended 

bags, etc. Treatment is only surgical. 

Congenital stenosis is embryonic defect. The cause of this condition can be 

muscular hypertrophy or the presence of cartilage or bone protrusion, which cover the 

clearance. To identify stenosis can young mother, which feeding a newborn, there 

will act regurgitation. It may be showed by excessive salivation or nasal mucous 

discharge. Treatment involves surgical correction and diet based on liquid food. 

Esophagus diverticulosis can occur not only as a malformation of development, but 

also on other gastrointestinal diseases such as peptic ulcer or cholecystitis. Doubling 

the esophagus is 40% of all gastrointestinal diverticula. The main reason for the weak 

development of muscular membrane, making it possible during embryonic 

development to form a protrusion for future diverticulum. Symptoms depend on the 

placement of the formation, the most famous of these doublings is Zenker`s 

diverticulum, which clearly expressed. 

Thus, for timely detection and treatment of congenital defects, researchers need 

to pay particular attention and improve knowledge about embryogenesis, structural 
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features of the digestive system and methods of the digestive system investigation, 

which is extremely important for the treatment of abnormalities. 
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Introductions. It is indisputable that the onset of various anomalies, that occur 

in clinical practice, can only be explained by a clear understanding of the embryonic 

process of the origin and the interaction of certain organs and structures, which 

requires a thorough study of normal and pathological development of the fetus for the 

further development of algorithms and antenatal aspects of health protection. From 

the internal gill furrows, lined with endoderm of the pharyngeal intestine, in the 

second month of embryonic development is the bookmark of some organs, including 

the tonsils. Each of these furrows expands ventrally and dorsally. The first and 

second furrows open together into a wider lateral process of the pharyngeal intestine, 

and the third and fourth furrows develop lateral to the pharynx. The palatine tonsil 

develops from the dorsal fold of the second internal gill furrow, which turns into a 

tonsillar fossa. As a result of mesenchymal hyperplasia, a tubercle is formed at the 

bottom of the dorsal parts of the oral cavity, which re-enters the tonsillar fossa. In the 

third month of orthogenesis, a fold is formed in the tonsillar sinus, which is divided 

into upper and lower tonsillar nooks. The amygdala is covered with endodermal 

epithelium of the pharyngeal intestine. From the endodermal epithelium, as well as 

from the base and walls of both corners into the mesenchyme of the tonsillar tab, 

epithelial processes grow from which tonsillar crypts develop. In the third month of 

ontogenesis, lymphocytes appear, in the sixth month, the formation of lymphatic 

follicles is observed. 
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Aim. Investigate the structure of the pharyngeal tonsils in the fetal period of 

human ontogenesis. 

Material and methods. The research was conducted on specimens of 7-8 

months fetas of human using histological, macro-, microscopic methods, plastic and 

graphic reconstructions and morphometry. 

Results and discussion. In the fetuses of the seventh month of fetal 

development, in the pharyngeal tonsils, the humps and grooves, which were 

previously on the surface of the folds of the tonsils, pass to the posterior lips of the 

pharyngeal openings of the ear canals. On some drugs, where the transition is quite 

clear, there is a kind of half-ring of lymphoid tissue in the nasal pharynx. The number 

of small grooves and humps with dotted holes increases to 11 - 13. The number of 

folds ranges from 10 to 20. With morphometry of the pharyngeal tonsil of the seventh 

month of fetal development, the length reaches 10.51 Ñ 0.24 mm, width 7.62 Ñ 0, 25 

mm. The length of the tonsil cavities is 4.05 Ñ 0.15 mm, the length of the palatine 

tonsils increases to 3.56 Ñ 0.04 mm, width 1.72 Ñ 0.05 mm. On the outer surface of 

the tonsils in the form of triangular depressions open 6 - 7 mouths of the tonsil crypts. 

During the eighth month of fetal development of 284 - 376 mm PCL the macroscopic 

structure of pharyngeal tonsils practically does not change, there is only an increase 

in absolute size. The number of folds of the mucous membrane in the area of the 

pharyngeal tonsil varies from 12 to 22. The number of small grooves and bumps with 

dotted holes increases to 17-19. The length of the pharyngeal tonsil in the fetus of the 

eighth month of fetal development is 10.66 Ñ 0.29 mm, width - 7.78 Ñ 0.25 mm. The 

tonsil cavities have a size of 4.15 Ñ 1.10 mm. The palatine tonsils are 4.21 Ñ 0.07 mm 

long and 2.26 Ñ 0.04 mm wide. 

Conclusion. On the outer surface of the tonsils in the form of triangular 

depressions open 7 mouths of the tonsil crypts. The number of small grooves and 

bumps with dotted holes increases to 17-19. The length of the pharyngeal tonsil in the 

fetus of the eighth month of fetal development is 10.66 Ñ 0.29 mm, width - 7.78 Ñ 

0.25 mm. The tonsil cavities have a size of 4.15 Ñ 1.10 mm. 
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The results obtained in this investigation after histologic and morphometric 

study of lymph nodes of mice with the congenital cryptorchidism. There is an 

increase in lymphoid tissue area and decrease of stromal components in lymph nodes 

of mice with congenital cryptorchidism. There is a tendency to constriction of the 

cortical area and expansion of the cerebral and paracortical areas. Congenital 

cryptorchidism leads to disruption of the structure and functionality of the lymph 

nodes. 

Organs of the immune system ï spleen, lymph nodes, blood leukocytes, 

lymphocytes, T- and B-lymphocytes were studied in mice with congenital 

cryptorchidism on 1, 2, 4 and 6 weeks of the investigation. In one week males the 

follicle diameter of the lymph nodes was 95 mkm to 283 mkm, in two week males the 

follicle diameter was 85 mkm to 369 mkm, in four week males the diameter of the 

lymph node follicles was from 138 to 444 mkm. In six week males the follicle 

diameter of lymph nodes was 141 mkm to 435 mkm. 

The total amount of leukocytes had a tendency of lowering in two week males 

with normal indexes in the control group of the animals. Lymphocytes indexes had a 

tendency of rising in all the animals; in animals with congenital cryptorchidism had a 

tendency of lowering. 

ʉonclusions. 

1. ʉongenital cryptorchidism led to changes in blood counts in mice. Structural 

parameters in immune organs such as the spleen and lymph nodes also changed. 
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2. ʉryptorchidism has an influence on the immune status and immune organs, 

which is expressed by a lowering of their functional abilities. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆʄɽʅɽɺʀʍ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʅʗ ʋ 

ɼɯɸɻʅʆʉʊʀʎɯ ɿɸʍɺʆʈʖɺɸʅʔ ʆʂʈɽʄʀʍ ʇʈʀʅʆʉʆɺʀʍ ʇɸɿʋʍ 

 

ɹʦʡʯʫʢ ʆʣʝʛ ʄʠʭʘʡʣʦʚʠʯ 

ɼʨʦʥʠʢ ɯʚʘʥ ɯʚʘʥʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʥʘʫʢʦʚʮʽ ʽ ʧʨʘʢʪʠʯʥʽ ʣʽʢʘʨʽ ʚʝʣʠʢʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʚʠʚʯʝʥʥʶ ʧʨʠʥʦʩʦʚʠʭ ʧʘʟʫʭʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʾʭ ʟʘʭʚʦʨʶʚʘʥʴ [1, 2, 3]. ɼʦ ʰʠʨʦʢʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʪʝʦʨʝʪʠʯʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʽʶ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʠʥʦʧʦʜʽʙʥʘ ʧʘʟʫʭʘ ʪʘ ʢʦʤʽʨʢʠ ʨʝʰʽʪʯʘʩʪʦʛʦ ʣʘʙʽʨʠʥʪʫ 

ʚʚʘʞʘʣʘʩʴ ʥʘʡʙʽʣʴʰ ʪʨʫʜʥʦʜʦʩʪʫʧʥʠʤʠ ʩʝʨʝʜ ʽʥʰʠʭ ʧʨʠʥʦʩʦʚʠʭ ʧʘʟʫʭ [4, 5, 6]. 

ɸʣʝ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʪʘ ʨʝʰʽʪʯʘʩʪʦʛʦ ʣʘʙʽʨʠʥʪʫ 

ʷʚʠʱʝ ʜʦʩʪʘʪʥʴʦ ʧʦʰʠʨʝʥʝ [5, 7, 8]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʘ 

ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʫ ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʴ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ ʪʘ ʢʦʤʽʨʦʢ ʨʝʰʽʪʯʘʩʪʦʾ ʢʽʩʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʣʠʥʦʧʦʜʽʙʥʘ ʧʘʟʫʭʘ ʤʘʻ ʰʽʩʪʴ ʩʪʽʥʦʢ. 

ʇʝʨʝʜʥʷ ʩʪʽʥʢʘ ʬʦʨʤʫʻ ʟʘʜʥʴʦ-ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʧʦʨʦʞʥʠʥʠ ʥʦʩʘ. ɰʾ ʪʦʚʱʠʥʘ 

ʤʝʥʰʘ ʟʘ ʽʥʰʽ ʩʪʽʥʢʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ. ʇʝʨʝʜʥʷ ʩʪʽʥʢʘ ʦʙʝʨʥʝʥʘ ʜʦ 

ʧʦʨʦʞʥʠʥʠ ʥʦʩʘ, ʾʾ ʤʝʜʽʘʣʴʥʘ ʯʘʩʪʠʥʘ ʫʪʚʦʨʝʥʘ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʨʘʢʦʚʠʥʦʶ, ʘ 

ʣʘʪʝʨʘʣʴʥʘ ʧʨʠʣʷʛʘʻ ʜʦ ʟʘʜʥʽʭ ʢʦʤʽʨʦʢ ʨʝʰʽʪʯʘʩʪʦʛʦ ʣʘʙʽʨʠʥʪʫ ʨʝʰʽʪʯʘʩʪʦʾ 

ʢʽʩʪʢʠ. ʊʦʤʫ ʥʘ ʧʝʨʝʜʥʽʡ ʩʪʽʥʮʽ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʚʠʜʽʣʷʶʪʴ 2 ʯʘʩʪʠʥʠ: 

ʥʦʩʦʚʫ ʪʘ ʨʝʰʽʪʯʘʩʪʫ. ʋ ʥʦʩʦʚʽʡ ʯʘʩʪʠʥʽ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʙʣʠʟʫ ʚʝʨʭʥʴʦʾ 

ʩʪʽʥʢʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʢʣʠʥʦ-ʨʝʰʽʪʯʘʩʪʽ ʟʘʢʫʪʢʠ, ʢʫʜʠ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʦʪʚʦʨʠ ʟʘʜʥʴʦʾ ʛʨʫʧʠ ʨʝʰʽʪʯʘʩʪʠʭ ʢʦʤʽʨʦʢ. ʋ ʜʘʥʠʭ ʟʘʢʫʪʢʘʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʽ ʦʪʚʦʨʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ. ɺʠʚʽʜʥʠʡ ʦʪʚʽʨ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʫ ʢʣʠʥʦ-ʨʝʰʽʪʯʘʩʪʽ ʟʘʢʫʪʢʠ ʥʘ ʨʽʚʥʽ ʟʘʜʥʴʦʛʦ ʢʨʘʶ 



209 

ʚʝʨʭʥʴʦʛʦ ʥʦʩʦʚʦʛʦ ʭʦʜʫ. ɺ ʜʽʣʷʥʮʽ ʜʘʥʠʭ ʦʪʚʦʨʽʚ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʫʪʚʦʨʶʻ 

ʩʢʣʘʜʢʠ, ʪʦʤʫ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʥʠʢʘʻ ʙʣʦʢʘʜʘ ʩʧʽʚʫʩʪʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ, ʱʦ ʧʦʨʫʰʫʻ ʘʜʝʢʚʘʪʥʠʡ ʘʝʨʦʦʙʤʽʥ ʽ ʤʫʢʦʮʠʣʽʘʨʥʠʡ ʪʨʘʥʩʧʦʨʪ. ʇʨʠ 

ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʦʙʩʪʝʞʝʥʥʷʭ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʠʪʠ ʩʧʽʚʫʩʪʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ ʥʝʤʦʞʣʠʚʦ. ʌʦʨʤʘ ʩʧʽʚʫʩʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʽ ʚʽʜ ʩʪʫʧʝʥʶ 

ʧʥʝʚʤʘʪʠʟʘʮʽʾ ʧʘʟʫʭʠ: ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʧʥʝʚʤʘʪʠʟʘʮʽʾ ʚʦʥʦ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʘʙʦ ʫ 

ʚʠʛʣʷʜʽ çʢʨʘʧʢʠè, ʧʨʠ ʩʝʨʝʜʥʽʭ ʦʙôʻʤʘʭ ʧʥʝʚʤʘʪʠʟʘʮʽʾ ï ʦʚʘʣʴʥʦʾ, ʧʨʠ ʚʝʣʠʢʠʭ 

ʦʙôʻʤʘʭ ï ʱʽʣʠʥʦʧʦʜʽʙʥʝ. 

ʅʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʦʤʦʛʨʘʤʘʭ, ʷʢʽ ʟʨʦʙʣʝʥʽ ʧʘʮʽʻʥʪʘʤ, ʱʦ ʧʦʪʨʘʧʠʣʠ ʜʣʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʥʦʩʦʚʠʭ ʧʘʟʫʭ, ʟʘʧʘʣʝʥʥʷ 

ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʚʠʷʚʣʝʥʝ ʚ 35 %. ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʧʨʠ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʥʘ ʪʨʫʧʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʟʘʛʠʙʣʠʭ ʚʥʘʩʣʽʜʦʢ ʩʫʾʮʠʜʫ ʩʬʝʥʦʾʜʠʪʠ ʙʫʣʠ ʚʠʷʚʣʝʥʥʽ ʫ 64 % ʟʘʛʠʙʣʠʭ, ʘʣʝ ʧʽʜ 

ʯʘʩ ʞʠʪʪʷ ʟ ʧʨʠʚʦʜʫ ʩʬʝʥʦʾʜʠʪʫ ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʣʽʢʫʚʘʚʩʷ. ɿ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʻ 

ʜʫʤʢʘ, ʱʦ ʩʬʝʥʦʾʜʠʪ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʜʽʝʥʮʝʬʘʣʽʪʫ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ, ʽʥʢʦʣʠ, ʥʘʚʽʪʴ, ʜʦ ʩʫʾʮʠʜʫ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʢʨʘʥʽʦʮʝʬʘʣʦʤʝʪʨʠʯʥʠʭ ʽ ʢʨʘʥʽʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʫ ʙʣʠʟʴʢʦ 10 % ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʷʣʠ ʟʘʧʘʣʝʥʥʷ 

ʜʘʥʦʛʦ ʩʠʥʫʩʫ, ʘʣʝ ʧʨʠ ʞʠʪʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʮʝʡ ʜʽʘʛʥʦʟ ʚʝʨʽʬʽʢʦʚʘʥʠʡ ʥʝ ʙʫʚ 

ʞʦʜʥʦʛʦ ʨʘʟʫ. 

ʆʩʪʘʥʥʽ 10-15 ʨʦʢʽʚ ʩʠʪʫʘʮʽʷ ʽ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʧʦʷʚʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʝʥʜʦʩʢʦʧʽʯʥʽ, ʢʦʤʧôʶʪʝʨʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʽ, 

ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʠʭ. ɽʥʜʦʩʢʦʧʽʷ ʧʨʠʥʦʩʦʚʠʭ ʧʘʟʫʭ 

ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʧʘʟʫʭ, ʦʮʽʥʠʪʠ ʩʪʘʥ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʥʘʷʚʥʽʩʪʴ ʪʘ ʩʪʘʥ ʚʠʚʽʜʥʦʛʦ ʦʪʚʦʨʫ, ʚʠʷʚʠʪʠ ʩʪʦʨʦʥʥʽ ʪʽʣʘ, 

ʛʨʠʙʢʦʚʽ ʫʨʘʞʝʥʥʷ, ʧʨʦʚʝʩʪʠ ʙʽʦʧʩʽʶ ʫʨʘʞʝʥʦʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʽʥ. 

ʇʨʠ ʧʽʜʦʟʨʽ ʥʘ ʫʨʘʞʝʥʥʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʦʚʦʜʠʪʠ ʾʾ 

ʢʦʤʧôʶʪʝʨʥʫ ʪʦʤʦʛʨʘʬʽʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʚʘʨʽʘʥʪʽʚ ʙʫʜʦʚʠ, ʢʽʩʪʢʦʚʠʭ 

ʜʝʬʦʨʤʘʮʽʡ, ʥʘʷʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʟʘʧʘʣʝʥʥʷ, ʧʫʭʣʠʥ, ʩʪʦʨʦʥʥʽʭ ʪʽʣ 
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ʽ ʪ.ʧ.). ʂʨʽʤ ʪʦʛʦ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʩʪʦʙʨʦʙʢʫ ʟʦʙʨʘʞʝʥʴ ʢʦʤʧôʶʪʝʨʥʦʾ ʽ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʎʝ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʟʥʽʤʢʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ: 

ʚʠʜʽʣʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʝʚʥʠʭ ʜʽʣʷʥʦʢ, ʧʨʦʚʝʜʝʥʥʷ ʛʽʩʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʪʘ ʢʦʥʪʨʘʩʪʥʦʛʦ ʨʦʟʨʽʰʝʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʪʨʴʦʭʤʽʨʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʽ ʪʦʱʦ. ɼʘʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ. ɸʣʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ ʥʘʫʢʦʚʠʡ 

ʧʨʦʨʠʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʥʦʛʦ ʩʠʥʫʩʫ, ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ 

ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʟ ʽʥʰʠʤʠ ʧʨʠʥʦʩʦʚʠʤʠ ʧʘʟʫʭʘʤʠ, ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ 

ʧʠʪʘʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ʚʢʨʠʚʘʻ ʨʽʟʥʽ ʩʪʽʥʢʠ ʜʘʥʦʾ 

ʧʘʟʫʭʠ, ʥʝ ʟôʷʩʦʚʘʥʽ ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʤʫʥʥʦʛʦ ʩʪʘʥʫ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ 

ʧʘʟʫʭʠ ʪʘ ʢʦʤʽʨʦʢ ʨʝʰʽʪʯʘʩʪʦʾ ʢʽʩʪʢʠ ʣʶʜʠʥʠ ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ. ʇʨʠ 

ʧʽʜʦʟʨʽ ʥʘ ʫʨʘʞʝʥʥʷ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʧʘʟʫʭʠ ʪʘ ʨʝʰʽʪʯʘʩʪʠʭ ʢʦʤʽʨʦʢ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʨʦʚʦʜʠʪʠ ʾʭ ʢʦʤʧôʶʪʝʨʥʫ ʪʦʤʦʛʨʘʬʽʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʚʘʨʽʘʥʪʽʚ 

ʙʫʜʦʚʠ, ʢʽʩʪʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʥʘʷʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʏɽʅʀʗ ɺʀʏ-ʀʅʌɽʂʎʀʀ ʋ ɼɽʊɽʁ ɼʆ 14 ʃɽʊ 

 

ɻʘʬʬʘʨʦʚ ʍʫʩʘʥ ɸʙʜʫʤʫʪʘʣʠʙʦʚʠʯ 

ʘʩʩʠʩʪʝʥʪ 

ʢʘʬʝʜʨʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʂʦʩʠʤʦʚʘ ʈʘʲʥʦ ʀʙʨʦʭʠʤʦʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʠʨʫʩʦʣʦʛʠʠ 

ʛ. ʊʘʰʢʝʥʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 50 ʤʣʥ. ɺʀʏ-

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ, ʠʟ ʥʠʭ 17,6 ʤʣʥ. ʞʝʥʱʠʥ ʠ 2,7 ʤʣʥ. ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 15 

ʣʝʪ [2,6,9]. ʇʨʦʮʝʥʪ ʟʘʨʘʞʝʥʥʳʭ ɺʀʏ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,3% ʚ ɸʚʩʪʨʘʣʠʠ ʜʦ 15% ʠ 

ʙʦʣʝʝ ʚ ʖʞʥʦʡ ʯʘʩʪʠ ɸʬʨʠʢʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ ɺʀʏ ʟʘʨʘʞʝʥʳ 

ʙʦʣʝʝ 50% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʆʙʱʝʝ ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʦʩʩʠʠ 

ʩʣʫʯʘʝʚ ʧʨʝʚʳʩʠʣʦ 280 ʪʳʩ. ʋʞʝ ʙʦʣʝʝ 30 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʦʧʠʩʘʥʠʷ ʵʧʠʜʝʤʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʦʨʝʪʩʷ ʩ ɺʀʏ/ʉʇʀɼʦʤ, ʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʱʝ 

ʥʝ ʨʝʰʝʥʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ɺʀʏ/ʉʇʀɼ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʦʡ ʦʜʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ɼʝʪʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʡ ʥʝʟʘʱʠʱʝʥʥʦʡ ʯʘʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʟʝʤʣʠ. 

ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ɺʀʏ, 

ʟʘʨʘʞʘʶʪʩʷ ʧʝʨʠʥʘʪʘʣʴʥʦ [4,8]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʨʘʤʦʪʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ɺʀʏ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʤʘʪʝʨʠ ʨʝʙʝʥʢʫ 

(ʤʝʥʝʝ 1 %). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 14 ʣʝʪ ʩ ɺʀʏ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʳ ʦʪʦʙʨʘʣʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

50 ʧʘʮʠʝʥʪʦʚ ʠʟ 50 ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 14 ʣʝʪ ʜʣʷ 
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ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʥʘʤʠ ʟʘʜʘʯʠ ʠ ʚʥʝʜʨʠʣʠ ʚ ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʟʨʘʩʪʥʘʷ ʧʝʨʠʦʜʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʫ ʜʝʪʝʡ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 6 

ʣʝʪ ʯʠʩʣʦ CD4+ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ. ɺ 55,6 % (20) ʩʣʫʯʘʝʚ 

ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚʨʦʞʜʝʥʥʘʷ ʬʦʨʤʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʚ 44,4 % (16) - 

ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʬʦʨʤʘ. 

ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʨʘʩʧʨʝʜʝʣʷʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 25,0 % ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ 

1-5 ʣʝʪ, 30,6 % - ʜʝʪʠ 6-12 ʣʝʪ, 44,4 % - ʧʦʜʨʦʩʪʢʠ 13-18 ʣʝʪ. ʇʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʦ ʧʦʣʫ ʛʝʥʜʝʨʥʳʭ ʦʪʣʠʯʠʡ 

ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ (p>0,05). ʄʘʣʴʯʠʢʦʚ ʙʳʣʦ 41,7 % (15), ʜʝʚʦʯʝʢ - 58,3 % (21). 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʠʥʬʝʢʮʠʠ (20) ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ - 70,0 %, 

p<0,05 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʚʦʯʢʘʤʠ - 30,0 %, p<0.05. ʇʨʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʥʬʝʢʮʠʠ 

(16) ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ - 93,8 % ʙʳʣʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʣʦʚʠʥʝ 

ʩʣʫʯʘʝʚ (53,3 %) ɺʀʏ-ʠʥʬʝʢʮʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʚʫʰʝʢ ʚ 

ʩʚʷʟʠ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. ʇʨʝʚʘʣʠʨʫʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ - 94,4 %, p<0,05 % 

ʧʨʦʞʠʚʘʣʠ ʚ ʩʝʤʴʝ, 5,6 % - ʚ ʜʝʪʩʢʦʤ ʜʦʤʝ. ʋ 55,5 % ʧʘʮʠʝʥʪʦʚ ɺʀʏ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʦʢʘʟʘʣʘʩʴ ʤʘʪʴ, ʫ 19,4 % - ʦʪʝʮ, ʫ 5,6 % - ʙʨʘʪ ʠʣʠ ʩʝʩʪʨʘ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʠʥʬʝʢʮʠʝʡ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʠʩʢʦʚʘʥʥʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʦʚʘʣʠ 30,0 % ʞʝʥʱʠʥ. 

ʀʥʲʝʢʮʠʦʥʥʳʝ ʥʘʨʢʦʪʠʢʠ ʫʧʦʪʨʝʙʣʷʣʠ 10,0 % ʤʘʪʝʨʝʡ, ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚ 

ʩʬʝʨʫ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʝʢʩʘ - 5,0 %, ʟʣʦʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʝʤ - 15,0 %. 

ɺʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ ʚ ʚʠʜʝ ʢʫʨʝʥʠʷ 

ʚʳʷʚʣʝʥʳ ʚ 20,0 % ʞʝʥʱʠʥ. ʋ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ɺʀʏ-

ʩʪʘʪʫʩ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʚ 0,3Ñ0,2 ʛʦʜʘ. ʇʦʜʨʦʩʪʢʠ ʩ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ɺʀʏ-

ʠʥʬʝʢʮʠʝʡ ʠʥʬʠʮʠʨʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʚ ʚʦʟʨʘʩʪʝ 16,0Ñ0,3 ʣʝʪ. ɸʥʘʣʠʟ ʩʪʘʜʠʡ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ ʩ 

ʚʨʦʞʜʝʥʥʦʡ ʬʦʨʤʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ 

ʩʪʘʜʠʠ (37,5 % - 3 ʩʪʘʜʠʷ, 62,5 % - ʩʪʘʜʠʷ 4ɸ), ʯʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ 
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ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ (12,5 % - 2ɹ ʩʪʘʜʠʷ, 81,3 % - 3 ʩʪʘʜʠʷ, 6,3 % - 4ɸ 

ʩʪʘʜʠʷ), p<0,05. ʆʜʥʘʢʦ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘ 5-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ: ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʩʪʘʜʠʠ 

ʧʨʦʜʚʠʥʫʣʠʩʴ ʫ 31,3 % (5) ʜʝʪʝʡ, ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ - ʫ 25 % (4). 

ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʝʧʘʪʠʪʘʤʠ ʉ 

(10,0 %) ʠ ɺ (5 %). ʋ ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ ɺʀʏ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʚʳʷʚʣʷʣʠʩʴ ʚ 25,0 % ʩʣʫʯʘʝʚ, ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ 

ʠʥʬʝʢʮʠʠ - ʚ 18,8 %. ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʚʳʷʚʣʝʥʘ ʚ ʪʨʝʪʠ ʩʣʫʯʘʝʚ (31,3 

%), ʚ ʪʦʤ ʯʠʩʣʝ ʭʨʦʥʠʯʝʩʢʠʝ ʛʝʧʘʪʠʪʳ ɺ ʠ ʉ (12,5 %), ʣʝʡʢʦʟ (6,3 %), ʩʠʬʠʣʠʩ 

(12,5 %). 

ɺʳʚʦʜ. ɺ ʧʝʨʠʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʬʦʨʤʝ ʠʥʬʝʢʮʠʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʩʪʘʜʠʠ, ʦʜʥʘʢʦ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ ʚ ʧʝʨʚʳʝ 5 ʣʝʪ 

ʦʜʠʥʘʢʦʚʳʝ. ɺʀʏ-ʠʥʬʝʢʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (22,5 %) 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʠʥʬʝʢʮʠʝʡ ʭʨʦʥʠʯʝʩʢʠʭ 

ʛʝʧʘʪʠʪʦʚ (13,9 %). ʈʦʜʠʪʝʣʠ ʧʘʮʠʝʥʪʦʚ ʧʦʜʧʠʩʳʚʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ɿʅɸʏɽʅʀɽ ʀ ʉʇɽʎʀʌʀʂɸ ʊɽʏɽʅʀʗ ɺʀʏ-ʀʅʌɽʂʎʀʀ 

ʋ ɼɽʊɽʁ ɼʆ 14 ʃɽʊ 

 

ɻʘʬʬʘʨʦʚ ʍʫʩʘʥ ɸʙʜʫʤʫʪʘʣʠʙʦʚʠʯ 

ʘʩʩʠʩʪʝʥʪ 

ʢʘʬʝʜʨʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʂʦʩʠʤʦʚʘ ʈʘʲʥʦ ʀʙʨʦʭʠʤʦʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʠʨʫʩʦʣʦʛʠʠ 

ʛ. ʊʘʰʢʝʥʪ 

 

ɺʠʯ-ʠʥʬʝʢʮʠʷ ï ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʝʜʫʱʝʝ ʢ 

ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʙʘʤ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʟʘʢʘʥʯʠʚʘʶʱʝʝʩʷ ʥʝʠʟʙʝʞʥʳʤ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʤ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ (ɺʀʏ) ʚʳʟʳʚʘʝʪ ʨʝʪʨʦʚʠʨʫʩ ɺʀʏ-1 (ʨʝʞʝ 

ʨʦʜʩʪʚʝʥʥʳʡ ʨʝʪʨʦʚʠʨʫʩ ɺʀʏ-2). ʀʥʬʝʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ 

ʧʦʨʘʞʝʥʠʶ ʠʤʤʫʥʥʦʡ ʟʘʰʱʠʪʳ ʠ ʯʘʩʪʦʤʫ ʨʘʟʚʠʪʠʶ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ ʠ ʨʘʢʘ. ʊʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʠʥʜʨʦʤ 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ (ʉʇʀɼ). 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 50 ʤʣʥ. ɺʀʏ-

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ, ʠʟ ʥʠʭ 17,6 ʤʣʥ. ʞʝʥʱʠʥ ʠ 2,7 ʤʣʥ. ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 15 

ʣʝʪ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʧʘʪʦʛʝʥʝʟʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ɺʀʏ 

ʧʦʨʘʞʘʝʪ ʥʝʟʨʝʣʫʶ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʜʝʪʩʢʦʛʦ ʉʇʀɼʘ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʝʝ 

ʨʘʥʥʷʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ɺ-ʩʠʩʪʝʤʳ ʠʤʤʫʥʠʪʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊ-ʢʣʝʪʦʯʥʳʤ 

ʟʚʝʥʦʤ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʝ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ (ʩʪʨʝʧʪʦʢʦʢʢʦʚʳʝ, ʛʝʤʦʬʠʣʴʥʳʝ ʠ ʜʨ.), ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʛʥʦʟ ʙʦʣʝʟʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ɺ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʫʟʢʦʛʦ ʩʧʝʢʪʨʘ Ăʟʥʘʢʦʤʳʭñ ɸɻ ʫ ʤʘʣʝʥʴʢʦʛʦ ʨʝʙʝʥʢʘ ʢʘʞʜʘʷ 

ʥʦʚʘʷ ʠʥʬʝʢʮʠʷ ʤʦʞʝʪ ʜʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʩʪʨʦʝ 
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ʨʘʟʚʠʪʠʝ ʪʷʞʝʣʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ.ɼʝʪʠ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ɺʀʏ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦ, ʯʘʩʪʦ ʨʦʞʜʘʶʪʩʷ ʥʝʜʦʥʦʰʝʥʥʳʤʠ, ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʠʥʬʝʢʮʠʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ɺ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʪʘʢʠʝ ʜʝʪʠ ʧʣʦʭʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʫ ʥʠʭ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʣʠʤʬʦʘʜʝʥʦʧʘʪʠʠ, ʛʝʧʘʪʦ- ʠ ʩʧʣʝʥʦʤʝʛʘʣʠʷ, ʜʣʠʪʝʣʴʥʘʷ 

ʩʫʙʬʝʙʨʠʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ. ʉʨʝʜʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʡ, 

ʤʘʩʢʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʚʝʜʫʱʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʧʦʨʥʳʡ ʢʘʥʜʠʜʦʟ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʮʠʪʦʤʝʛʘʣʠʷ, 

ʧʥʝʚʤʦʮʠʩʪʥʘʷ ʧʥʝʚʤʦʥʠʷ, ʨʝʞʝ ʛʝʨʧʝʪʠʯʝʩʢʠʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʦʞʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ, ʫʤʝʨʝʥʥʳʡ ʵʥʪʝʨʠʪ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʙʘʚʢʠ ʚ ʤʘʩʩʝ ʪʝʣʘ ʚʧʣʦʪʴ ʜʦ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʝʡʰʝʡ ʛʠʧʦʪʨʦʬʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʘʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʉʇʀɼ-ʵʤʙʨʠʦʧʘʪʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʥʘʨʫʰʝʥʠʝʤ ʨʦʩʪʘ, 

ʤʠʢʨʦʮʝʬʘʣʠʝʡ, ʦʪʩʪʘʚʘʥʠʝʤ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʘʨʢʦʤʘ ʂʘʧʦʰʠ ʠ ɺ-

ʢʣʝʪʦʯʥʘʷ ʣʠʤʬʦʤʘ ʫ ʜʝʪʝʡ ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ɺʀʏ-ʠʥʬʝʢʮʠʷ ʫ ʜʝʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ. ʋ ʜʝʪʝʡ ʉʇʀɼ ʯʘʱʝ, 

ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʥʘʯʠʥʘʝʪʩʷ ʦʩʪʨʦ ʩ ʧʦʜʲʝʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʫʚʝʣʠʯʝʥʠʷ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 14 ʣʝʪ ʩ ɺʀʏ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʳ ʦʪʦʙʨʘʣʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

50 ʧʘʮʠʝʥʪʦʚ ʠʟ 50 ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 14 ʣʝʪ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʥʘʤʠ ʟʘʜʘʯʠ ʠ ʚʥʝʜʨʠʣʠ ʚ ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ, ɺʀʏ, ʚʝʨʦʷʪʥʦ, ʙʳʣ ʚʳʷʚʣʝʥ 

ʫ ʜʝʪʝʡ ʧʦʯʪʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʯʪʦ ʠ ʫ ʚʟʨʦʩʣʳʭ, ʥʦ ʥʝ ʧʨʠʟʥʘʚʘʣʩʷ ʢʣʠʥʠʯʝʩʢʠ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʤʣʘʜʰʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 1 000 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 
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ʪʦʣʴʢʦ 1% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʣʫʯʘʝʚ. ɺ 2013 ʛ. ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ < 50 

ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ < 14 ʣʝʪ . 

ɹʦʣʝʝ 95% ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʧʨʠʦʙʨʝʣʠ 

ʠʥʬʝʢʮʠʶ ʦʪ ʤʘʪʝʨʠ ʣʠʙʦ ʜʦ, ʣʠʙʦ ʚʦ ʚʨʝʤʷ ʨʦʞʜʝʥʠʷ (ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʝʨʝʜʘʯʘ). 

ɹʦʣʴʰʠʥʩʪʚʫ ʦʩʪʘʚʰʠʭʩʷ ʜʝʪʝʡ (ʚ ʪ. ʯ. ʜʝʪʠ ʩ ʛʝʤʦʬʠʣʠʝʡ ʠʣʠ ʜʨʫʛʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ) ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ 

ʠʥʬʝʮʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʠʣʠ ʝʝ ʧʨʦʜʫʢʪʦʚ. ɺʦʧʨʦʩ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʫʜʥʦʛʦ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʤʘʪʝʨʴʶ ʩʭʝʤʳ ɸʈʊ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʸʥʥʦʝ UNAIDS (Joint United Nations 

Programme on HIV/AIDS) ʠ ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ 2012 ʛ., ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʚ 0,16% (1 ʩʣʫʯʘʡ ʥʘ 750) 

ʧʝʨʝʜʘʯʠ ɺʀʏ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʝʩʣʠ ʤʘʪʴ 

ʥʘʯʘʣʘ ʪʝʨʘʧʠʶ ʝʱʸ ʜʦ ʨʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʩʢ ʧʝʨʝʜʘʯʠ ʥʠʟʦʢ, ʥʦ ʥʝ 

ʠʩʢʣʶʯʸʥ. 

ɸʥʘʣʠʟ ʩʪʘʜʠʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʬʦʨʤʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠʩʴ 

ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʩʪʘʜʠʠ (37,5 % - 3 ʩʪʘʜʠʷ, 62,5 % - ʩʪʘʜʠʷ 4ɸ), ʯʝʤ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ (12,5 % - 2ɹ ʩʪʘʜʠʷ, 81,3 % - 3 ʩʪʘʜʠʷ, 

6,3% - 4ɸ ʩʪʘʜʠʷ), p<0,05. ʆʜʥʘʢʦ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘ 5-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ: ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʠʥʬʝʢʮʠʠ 

ʩʪʘʜʠʠ ʧʨʦʜʚʠʥʫʣʠʩʴ ʫ 31,3 % (5) ʜʝʪʝʡ, ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ - ʫ 25 % (4). 

ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʝʧʘʪʠʪʘʤʠ ʉ 

(10,0 %) ʠ ɺ (5 %). ʋ ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ ɺʀʏ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʚʳʷʚʣʷʣʠʩʴ ʚ 25,0 % ʩʣʫʯʘʝʚ, ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ 

ʠʥʬʝʢʮʠʠ - ʚ 18,8 %. ʉʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʚʳʷʚʣʝʥʘ ʚ ʪʨʝʪʠ ʩʣʫʯʘʝʚ 

(31,3%), ʚ ʪʦʤ ʯʠʩʣʝ ʭʨʦʥʠʯʝʩʢʠʝ ʛʝʧʘʪʠʪʳ ɺ ʠ ʉ (12,5 %), ʣʝʡʢʦʟ (6,3 %), 

ʩʠʬʠʣʠʩ (12,5 %). 

ɺʳʚʦʜ. ɺ ʧʝʨʠʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʬʦʨʤʝ ʠʥʬʝʢʮʠʠ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʩʪʘʜʠʠ, ʦʜʥʘʢʦ ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʬʦʨʤʦʡ ʚ ʧʝʨʚʳʝ 5 ʣʝʪ 
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ʦʜʠʥʘʢʦʚʳʝ. ɺʀʏ-ʠʥʬʝʢʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ (22,5 %) 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʠʥʬʝʢʮʠʝʡ ʭʨʦʥʠʯʝʩʢʠʭ 

ʛʝʧʘʪʠʪʦʚ (13,9 %). ʈʦʜʠʪʝʣʠ ʧʘʮʠʝʥʪʦʚ ʧʦʜʧʠʩʳʚʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ʉʊɽʈɽʆʃʆɻɯʏʅʀʁ ɸʅɸʃɯɿ ʋʃʔʊʈɸʉʊʈʋʂʊʋʈ ʐʃʋʅʆʏʂɯɺ ʉɽʈʎʗ 

ɺ ʋʄʆɺɸʍ ʇʆʉʊʈɽɿɽʂʎɯʁʅʆɰ ʇʆʈʊɸʃʔʅʆɰ ɻɯʇɽʈʊɽʅɿɯɰ 

 

ɻʥʘʪʶʢ ʄʠʭʘʡʣʦ ʉʪʝʧʘʥʦʚʠʯ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʜʘʥʩʴʢʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʘʩʧʽʨʘʥʪ 

ʊʘʪʘʨʯʫʢ ʃʶʜʤʠʣʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ, 

ʄʦʥʘʩʪʠʨʩʴʢʘ ʅʘʪʘʣʽʷ ʗʨʦʩʣʘʚʽʚʥʘ, 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʘʩʠʩʪʝʥʪ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ 

 

ɺʩʪʫʧ. ʉʪʝʨʝʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʨʬʦʣʦʛʘʤʠ 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʤʽʥ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʦʨʛʘʥʽʚ ʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʘʜʝʢʚʘʪʥʽ 

ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʣʦʛʽʯʥʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʾʭ. [1]. ɺʠʜʘʣʝʥʥʷ ʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ ʧʝʯʽʥʢʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʩʴʦʛʦʜʥʽ ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʢʣʽʥʽʢʘʭ ʧʨʠ ʜʦʙʨʦʷʢʽʩʥʠʭ ʪʘ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥʘʭ, 

ʤʝʪʘʩʪʘʟʘʭ, ʪʨʘʚʤʘʭ ʧʝʯʽʥʢʠ, ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʦʤʫ ʭʦʣʘʥʛʽʦʣʽʪʽʘʟʽ, 

ʘʣʴʚʝʦʣʷʨʥʦʤʫ ʝʭʽʥʦʢʦʢʦʟʽ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʧʝʯʽʥʢʠ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʷʢʘ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʢʨʦʚʦʪʝʯʘʤʠ ʟ 

ʚʘʨʠʢʦʟʥʦ ʨʦʟʰʠʨʝʥʠʭ ʚʝʥ ʩʪʨʘʚʦʭʦʜʘ ʽ ʰʣʫʥʢʘ, ʧʨʷʤʦʾ ʢʠʰʢʠ, ʘʩʮʠʪʦʤ, 

ʩʧʣʝʥʦʤʝʛʘʣʽʻʶ, ʚʪʦʨʠʥʥʠʤ ʛʽʧʝʨʩʧʣʝʥʽʟʤʦʤ, ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʶ ʞʦʚʪʷʥʠʮʝʶ, 

ʧʦʨʪʦʩʠʩʪʝʤʥʦʶ ʝʥʮʝʬʘʣʦʧʘʪʽʻʶ, ʧʝʯʽʥʢʦʚʦʶ ʪʘ ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ 

[2]. ʇʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʚʦʨʽʪʥʦʾ ʧʝʯʽʥʢʦʚʦʾ ʚʝʥʠ ʧʨʠ ʧʦʨʪʘʣʴʥʽʡ 

ʛʽʧʝʨʪʝʥʟʽʾ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʟʤʽʥʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʚʝʣʠʢʦʤʫ ʢʦʣʽ 

ʢʨʦʚʦʦʙʽʛʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʶ ʩʝʨʮʷ. ʅʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ, ʱʦ 

ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʚ 

ʫʤʦʚʘʭ ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʜʦʩʣʽʜʞʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʝʨʝʣʦʛʽʯʥʦ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʧʨʠ ʧʦʩʪʨʝʟʝʢʮʽʡʥʽʡ ʧʦʨʪʘʣʴʥʽʡ ʛʽʧʝʨʪʝʥʟʽʾ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʉʪʝʨʝʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʦ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ 67 ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʙʽʣʠʭ ʱʫʨʽʚ-

ʩʘʤʮʽʚ, ʷʢʽ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 3-ʠ ʛʨʫʧʠ. 1-ʘ ʛʨʫʧʘ ʥʘʨʘʭʦʚʫʚʘʣʘ 20 ʽʥʪʘʢʪʥʠʭ 

ʪʚʘʨʠʥ, 2-ʘ ï 30 ʱʫʨʽʚ, ʚ ʷʢʠʭ ʤʦʜʝʣʶʚʘʣʠ ʧʦʩʪʨʝʟʝʢʮʽʡʥʫ ʧʦʨʪʘʣʴʥʫ 

ʛʽʧʝʨʪʝʥʟʽʶ ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʣʽʚʦʾ ʪʘ ʧʨʘʚʦʾ ʙʦʢʦʚʠʭ ʯʘʩʪʦʢ ʧʝʯʽʥʢʠ (58,1 % ʾʾ 

ʧʘʨʝʥʭʽʤʠ) [5], 3-ʷ ï 17 ʪʚʘʨʠʥ ʟ ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʶ ʧʦʨʪʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ʪʘ 

ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. ɽʚʪʘʥʘʟʽʶ ʪʚʘʨʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʢʨʦʚʦʧʫʩʢʘʥʥʷʤ ʚ 

ʫʤʦʚʘʭ ʪʽʦʧʝʥʪʘʣ-ʥʘʪʨʽʻʚʦʛʦ ʥʘʨʢʦʟʫ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɼʣʷ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʨʽʟʘʣʠ ʤʘʣʝʥʴʢʽ ʰʤʘʪʦʯʢʠ 

(ʧʨʠʙʣʠʟʥʦ 1 ʤʤ
3
) ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ, ʬʽʢʩʫʚʘʣʠ ʚ 2,5 % ʨʦʟʯʠʥʽ ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ 

ʟ ʘʢʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʩʝʨʝʜʦʚʠʱʘ ʨʅ 7,2ï7,4, ʧʨʠʛʦʪʦʚʣʝʥʦʤʫ ʥʘ ʬʦʩʬʘʪʥʦʤʫ 

ʙʫʬʝʨʽ. ʇʦʩʪʬʽʢʩʘʮʽʶ ʟʘʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʥʫʚʘʣʠ ʚ 1,0 % ʨʦʟʯʠʥʽ 

ʯʦʪʠʨʠʦʢʠʩʫ ʦʩʤʽʶ, ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʧʨʦʧʽʣʝʥ ʦʢʩʠʜʽ ʪʘ ʟʘʣʠʚʘʣʠ ʫ ʩʫʤʽʰ 

ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ ʟ ʘʨʘʣʜʠʪʦʤ. ʋʣʴʪʨʘʪʦʥʢʽ ʟʨʽʟʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ 

ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ LKB-3 (ʐʚʝʮʽʷ), ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʚ 1,0 % ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ 

ʫʨʘʥʽʣʘʮʝʪʘʪʫ ʪʘ ʮʠʪʨʘʪʫ ʩʚʠʥʮʶ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ 

ʇɽʄ-125 ʂ [3]. 

ʇʨʠ ʩʪʝʨʝʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʝʣʝʢʪʨʦʥʦʛʨʘʤ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʣʽʚʦʛʦ ʪʘ 

ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʚʨʘʭʦʚʫʚʘʣʠ: ʚʽʜʥʦʩʥʠʡ ʦʙôʻʤ ʤʽʦʬʽʙʨʠʣ, 

ʤʽʪʦʭʦʥʜʨʽʡ, ʊ-ʩʠʩʪʝʤ, ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ, ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦïʤʽʦʬʽʙʨʠʣʷʨʥʠʡ 

ʽʥʜʝʢʩ, ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʦʙǋʻʤʽʚ ʊ-ʩʠʩʪʝʤ ʜʦ ʚʽʜʥʦʩʥʠʭ ʦʙǋʻʤʽʚ ʤʽʦʬʽʙʨʠʣ. 

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʨʦʙʣʷʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ [1,4]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜʘʣʝʥʥʷ ʣʽʚʦʾ ʪʘ ʧʨʘʚʦʾ 

ʙʦʢʦʚʠʭ ʯʘʩʪʦʢ ʧʝʯʽʥʢʠ (58,1 % ʾʾ ʧʘʨʝʥʭʽʤʠ) ʫʩʢʣʘʜʥʶʚʘʣʠʩʷ ʨʦʟʚʠʪʢʦʤ 

ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʪʘ 

ʧʦʚʥʦʢʨʦʚ'ʷʤ ʚʦʨʽʪʥʦʾ ʧʝʯʽʥʢʦʚʦʾ ʚʝʥʠ, ʙʨʠʞʦʚʠʭ ʚʝʥ, ʘ ʪʘʢʦʞ ʚʝʥ ʪʦʥʢʦʾ ʪʘ 

ʪʦʚʩʪʦʾ ʢʠʰʦʢ, ʩʧʣʝʥʦʤʝʛʘʣʽʻʶ, ʘʩʮʠʪʦʤ [2,5]. ʋ 17 (36,1 %) ʪʚʘʨʠʥ ʟ 

ʧʦʨʪʘʣʴʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʧʦʣʽʦʨʛʘʥʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʷʢʘ 

ʧʨʦʷʚʣʷʣʘʩʷ ʛʝʧʘʪʘʨʛʽʻʶ, ʝʥʪʝʨʘʣʴʥʦʶ ʪʘ ʥʠʨʢʦʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 
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Cʪʝʨʝʦʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʝ, ʜʠʩʧʨʦʧʦʨʮʽʡʥʝ ʟʤʝʥʰʝʥʥʷ 

ʚʽʜʥʦʩʥʠʭ ʦʙǋʻʤʽʚ ʤʽʪʦʭʦʥʜʨʽʡ, ʤʽʦʬʽʙʨʠʣ, ʊ-ʩʠʩʪʝʤ. ɺʠʨʘʞʝʥʦ ʟʤʽʥʶʚʘʣʠʩʷ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʤʽʪʦʭʦʥʜʨʽʷʤʠ ʪʘ ʤʽʦʬʽʙʨʠʣʘʤʠ, ʤʽʞ ʊ-ʩʠʩʪʝʤʘʤʠ ʽ 

ʤʽʦʬʽʙʨʠʣʘʤʠ ʚ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ, ʱʦ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʣʦʩʷ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦ-

ʤʽʦʬʽʙʨʠʣʷʨʥʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ ʪʘ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʊ-ʩʠʩʪʝʤʘʤʠ ʽ 

ʤʽʦʬʽʙʨʠʣʘʤʠ ʫ ʩʝʨʮʝʚʠʭ ʤôʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʽ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʩʫʙʢʣʽʪʠʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ [1]. ɺʽʜʤʽʯʘʣʦʩʷ ʤʘʩʠʚʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʢʘʥʘʣʴʮʽʚ ʊ-ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʽʜʥʦʩʥʦʛʦ ʦʙǋʻʤʫ ʚ 

ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ. ʃʽʟʠʩ ʊ-ʩʠʩʪʝʤʠ ʽ 

ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʚʝʜʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʜʦ ʟʙʝʨʝʞʝʥʠʭ ʮʠʩʪʝʨʥ 

ʩʘʨʢʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʤ ʢʘʣʴʮʽʻʚʦʛʦ ʥʘʩʦʩʫ. ɿʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʤʽʦʬʽʙʨʠʣ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʠʨʘʞʝʥʠʤ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤ 

ʥʘʙʨʷʢʦʤ ʪʘ ʾʭ ʤʽʢʨʦʣʽʟʠʩʦʤ. 

ɿʥʠʞʝʥʥʷ ʫ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʚʽʜʥʦʩʥʠʭ ʦʙǋʻʤʽʚ 

ʤʽʪʦʭʦʥʜʨʽʡ ʚʠʥʠʢʘʣʦ ʚʥʘʩʣʽʜʦʢ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʥʘʙʨʷʢʫ ʪʘ ʾʭ 

ʜʝʩʪʨʫʢʮʽʾ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʪʦʭʦʥʜʨʽʾ ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʨʦʟʤʽʨʽʚ, ʚʽʜʤʽʯʘʣʘʩʷ 

ʧʨʠ ʮʴʦʤʫ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʠʩʪ ʪʘ ʾʭ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ. ɺʠʷʚʣʝʥʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʝʥʝʨʛʦʫʪʚʦʨʝʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʩʢʦʨʦʪʣʠʚʦʾ 

ʬʫʥʢʮʽʾ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʛʣʽʢʦʛʝʥʫ ʚ ʧʦʰʢʦʜʞʝʥʠʭ ʯʘʩʪʠʥʘʭ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʪʠʥʠ. ɺʘʨʪʦ 

ʚʢʘʟʘʪʠ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʥʘʙʨʷʢʫ ʩʧʨʠʷʻ ʧʦʜʘʣʴʰʦʤʫ 

ʧʦʨʫʰʝʥʥʶ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʦʥʠ ʬʽʙʨʠʣʦʣʽʟʫ ʪʘ ʜʝʩʪʨʫʢʮʽʾ ʽ ʨʦʟʧʘʜʫ ʽʥʰʠʭ 

ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺ ʫʤʦʚʘʭ ʧʦʻʜʥʘʥʥʷ ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʟ 

ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʤʘʣʘ ʤʽʩʮʝ ʞʠʨʦʚʘ ʜʠʩʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, ʚʥʘʩʣʽʜʦʢ 

ʷʢʦʾ ʫ ʩʝʨʮʝʚʠʭ ʤǋʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʣʽʧʽʜʥʠʭ ʚʢʣʶʯʝʥʴ, ʚʽʜʥʦʩʥʠʡ ʦʙǋʻʤ ʷʢʠʭ ʫ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʜʦʨʽʚʥʶʚʘʚ (4,25Ñ0,03) %, ʧʨʘʚʦʛʦ ï (3,24Ñ0,03) % (ʨ<0,001). 
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ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʝʨʝʦʣʦʛʽʯʥʽ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʜʦʤʽʥʫʚʘʣʠ ʫ ʢʘʨʜʽʦʤʽʦʮʠʪʘʭ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʟ ʧʦʣʽʦʨʛʘʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 

ɺʠʩʥʦʚʦʢ. ʈʝʟʝʢʮʽʷ ʣʽʚʦʾ ʪʘ ʧʨʘʚʦʾ ʯʘʩʪʦʢ ʧʝʯʽʥʢʠ ʫ ʙʽʣʠʭ ʱʫʨʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʨʝʟʝʢʮʽʡʥʦʾ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʣʽʚʦʛʦ ʽ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʽʚ ʩʝʨʮʷ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, ʜʠʩʧʨʦʧʦʨʮʽʡʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʽʜʥʦʩʥʠʭ 

ʦʙǋʻʤʽʚ ʤʽʪʦʭʦʥʜʨʽʡ, ʤʽʦʬʽʙʨʠʣ, ʊ-ʩʠʩʪʝʤʠ, ʧʦʨʫʰʝʥʥʷʤ ʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʤʽʪʦʭʦʥʜʨʽʷʤʠ ʪʘ ʤʽʦʬʽʙʨʠʣʘʤʠ, ʤʽʞ ʦʩʪʘʥʥʽʤʠ ʽ ʊ-ʩʠʩʪʝʤʘʤʠ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʩʫʙʢʣʽʪʠʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ɹʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʜʦʤʽʥʫʶʪʴ ʫ ʣʽʚʦʤʫ ʰʣʫʥʦʯʢʫ ʧʨʠ ʧʦʣʽʦʨʛʘʥʥʽʡ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʂɸʃʀ QSOFA ɺ ɼɯɸɻʅʆʉʊʀʎɯ ɻʆʉʊʈʆɻʆ 

ʇɸʅʂʈɽʆʅɽʂʈʆɿʋ 

 

ɻʦʣʦʚʽʥʘ ɺʽʢʪʦʨʽʷ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʂʦʚʘʣʝʥʢʦ ɸʥʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʠ 

ɻʦʥʯʘʨʦʚʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʜ.ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ 

ʉʠʚʦʞʝʣʽʟʦʚ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʘʬʝʜʨʘ ʭʽʨʫʨʛʽʾ ˉ2 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ʐʢʘʣʘ qSOFA (quick Sequential Organ Failure Assessment) ʩʪʚʦʨʝʥʘ 

ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʩʝʧʩʠʩʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʝʨʝʙʫʚʘʥʥʷ ʘʙʦ ʩʤʝʨʪʥʦʩʪʽ ʫ ʚʽʜʜʽʣʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ - ʰʢʘʣʫ qSOFA ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʨʽʚʥʽ ʧʨʠʡʤʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʟ ʤʝʪʦʶ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʦʞʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʩʝʧʩʠʩʫ ʧʨʠ ʥʝʢʨʦʪʠʯʥʦʤʫ ʧʘʥʢʨʝʘʪʠʪʽ (ʧʘʥʢʨʝʦʥʝʢʨʦʟʽ), 

ʱʦ ʧʨʠʩʢʦʨʶʻ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ ʪʷʞʢʠʭ ʚʠʧʘʜʢʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʰʢʘʣʠ qSOFA ʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʥʢʨʝʦʥʝʢʨʦʟʫ ʚ ʫʤʦʚʘʭ ʩʪʘʮʽʦʥʘʨʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɹʫʣʠ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʍʘʨʢʽʚʩʴʢʽʡ 

ʦʙʣʘʩʥʽʡ ʣʽʢʘʨʥʽ ʚʽʜʜʽʣʝʥʥʷ ʭʽʨʫʨʛʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʢʦʛʦʨʪʥʦʛʦ ʤʝʪʦʜʫ, ʟ ʩʝʨʧʥʷ 2021 ʧʦ ʩʽʯʝʥʴ 2022 ʨʦʢʫ. ɼʽʘʛʥʦʩʪʠʢʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʘʩʴ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʛʣʷʜʽ ʣʽʢʘʨʝʤ ʭʽʨʫʨʛʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʢʘʣʠ qSOFA. ɼʽʘʛʥʦʩʪʠʢʘ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʦʟʥʘʢ (ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʤʝʥʰʝ 100 ʤʤ.ʨʪ.ʩʪ., 

ʯʘʩʪʦʪʘ ʜʠʭʘʥʥʷ ʙʽʣʴʰʝ 22 ʚ ʭʚʠʣʠʥʫ, ʧʦʨʫʰʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ʢʦʤ 

ɻʣʘʟʛʦ) ʩʚʽʜʯʠʣʘ ʧʨʦ ʧʦʟʠʚʥʫ ʰʢʘʣʫ qSOFA. ʊʘʢʦʞ ʤʠ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʪʘʢʽ 

ʬʘʢʪʦʨʠ, ʷʢ: 1) ʧʨʠʩʫʪʥʽʩʪʴ ʩʠʥʜʨʦʤʫ ʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʨʝʟʠʩʪʝʥʪʥʘ ʜʦ 
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ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʧʨʦʪʷʛʦʤ 2 ʜʽʙ; 2) ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʪʘʮʽʦʥʘʨʽ; 

3) ʣʝʪʘʣʴʥʠʡ ʢʽʥʝʮʴ. 

ɺʩʴʦʛʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 20 ʯʦʣʦʚʽʢ ʚʽʢʦʤ ʚʽʜ 40 ʜʦ 50 ʨʦʢʽʚ 

(5 ʞʽʥʦʢ ʪʘ 15 ʯʦʣʦʚʽʢʽʚ). ʇʘʥʢʨʝʦʥʝʢʨʦʟ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʫ 12 ʭʚʦʨʠʭ (60%), 

5 ʧʘʮʽʻʥʪʽʚ (25%) ʧʦʪʨʝʙʫʚʘʣʠ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, 3 

(15%) ʚʠʧʘʜʢʠ ʟʘʢʽʥʯʠʣʠʩʷ ʣʝʪʘʣʴʥʠʤ ʢʽʥʮʝʤ. ʋ 9 (45%) ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʪʷʞʢʠʡ ʩʪʫʧʽʥʴ ʚʘʞʢʦʩʪʽ, 4 (20%) ʤʘʣʠ ʜʫʞʝ ʪʷʞʢʫ ʩʪʫʧʽʥʴ ʧʘʥʢʨʝʦʥʝʢʨʦʟʫ ʪʘ ʫ 

7 (35%) ʭʚʦʨʠʭ ʩʝʨʝʜʥʷ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ. 

ɺ ʧʨʠʡʤʘʣʴʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʫ ʰʢʘʣʫ qSOFA ʫ 17 

ʧʘʮ̔̒ ʥʪʽʚ (85%), 4(20%) ʟ ʷʢʠʭ ʤʘʣʠ ʩʠʥʜʨʦʤ ʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ 3(15%) 

ʧʦʪʨʝʙʫʚʘʣʠ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʉʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʽ ʩʢʣʘʜʘʚ 

15 ʜʥʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʅʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʟʥʘʯʝʥʥʷ ʰʢʘʣʠ qSOFA 

ʚ ʧʝʨʚʠʥʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ. ʐʢʘʣʘ ʻ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʶ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

qSOFA ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ, ʥʝ ʪʽʣʴʢʠ ʷʢ ʰʢʘʣʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʚʘʞʢʠʭ 

ʩʪʘʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʩʝʧʩʠʩʫ, ʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʘʣʝ ʽ ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʥʢʨʝʦʥʝʢʨʦʟʫ. 

ɺʠʩʥʦʚʦʢ: ɿʘ ʰʢʘʣʦʶ qSOFA ʚ ʜʘʥʠʡ ʯʘʩ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʰʚʠʜʢʠʡ çʣʽʞʢʦʚʠʡè ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʩʝʧʩʠʩʫ, ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʘʣʝ ʽ ʷʢ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʬʽʢʦʚʘʥʦʛʦ ʧʘʥʢʨʝʦʥʝʢʨʦʟʫ.  
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ʂʆʅʉɽʈɺɸʊʀɺʅɽ ʃɯʂʋɺɸʅʅʗ ɼɯɸɹɽʊʀʏʅʆɰ ʉʊʆʇʀ ʋ ʍɺʆʈʀʍ ɿ 

ʆɾʀʈɯʅʅʗʄ 

 

ɻʦʥʯʘʨʫʢ ɹʦʛʜʘʥ ʉʝʨʛʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤ̔. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ï ʮʝ ʘʫʪʦʽʤʫʥʥʝ ʭʨʦʥʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʚʠʪʢʦʤ ʫʩʢʣʘʜʥʝʥʴ, ʦʜʠʥ ʟ ʷʢʠʭ ï ʩʠʥʜʨʦʤ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ. ɺ 

ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ï ʜʽʘʙʝʪʠʯʥʘ ʘʥʛʽʦʧʘʪʽʷ, ʧʝʨʠʬʝʨʠʯʥʘ ʥʝʡʨʦʧʘʪʽʷ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ, ʦʩʪʝʦʘʨʪʨʦʧʘʪʽʷ ʟ ʧʨʠʻʜʥʘʥʥʷʤ ʽʥʬʝʢʮʽʾ, ʷʢʘ ʧʨʦʛʨʝʩʫʻ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʯʠʥʦʶ ʘʤʧʫʪʘʮʽʡ. ʇʨʦʮʝʩʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʬʦʥʽ ʽʤʫʥʦʩʫʧʨʝʩʽʾ (ʧʦʨʫʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ, ʬʘʛʦʮʠʪʽʚ, ʧʨʦʜʫʢʮʽʾ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ) ʪʘ 

ʟʥʠʞʝʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. ʇʦʜʘʣʴʰʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʛʥʽʡʥʦ-

ʥʝʢʨʦʪʠʯʥʝ ʫʨʘʞʝʥʥʷ ʩʪʦʧʠ, ʷʢʘ ʻ ʦʩʦʙʣʠʚʦ ʪʷʞʢʦʶ ʬʦʨʤʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ. ʇʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʘʨʪʨʦʧʘʪʽʾ (ʩʪʦʧʘ ʘʙʦ ʩʫʛʣʦʙ ʐʘʨʢʦ) - 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʷ ʢʽʩʪʦʢ ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʷ ʭʚʦʨʦʛʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʯʠʩʣʝʥʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ, ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ 

ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʜʣʷ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ ʫ ʭʚʦʨʠʭ ʟ ʦʞʠʨʽʥʥʷʤ.  

ʄʝʪʦʜʠ ʽ ʤʘʪʝʨʽʘʣʠ. ʆʙʩʪʝʞʝʥʦ 48 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ 2 ʪʘ 3 ʩʪʘʜʽʡ (ʟʘ Wagner-Meggit), (46% ʥʝʡʨʦʧʘʪʠʯʥʦ-

ʽʥʬʽʢʦʚʘʥʘ ʬʦʨʤʘ, 26% ʽʰʝʤʽʯʥʦ-ʛʘʥʛʨʝʥʦʟʥʘ ʪʘ 28% - ʟʤʽʰʘʥʘ), ʟ ʪʨʠʚʘʣʽʩʪʶ 

ʭʚʦʨʦʙʠ 9-18 ʨʦʢʽʚ ʪʘ ʦʞʠʨʽʥʥʷʤ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʷʢʝ ʪʨʠʚʘʣʦ 7-28 ʜʥʽʚ, ʚʠʢʦʨʠʩʪʘʣʠ 

ʧʨʝʧʘʨʘʪʠ: ʆʨʣʽʩʪʘʪ ï 480ʤʛ/ʜ. ʧʝʨ/ʦʨ., ʎʝʬʦʧʝʨʝʟʦʣ ï 4 ʛ/ʜ ʧʝʨ/ʦʨ., 

ʂʣʽʥʜʘʤʽʮʠʥ ï 150 ʤʛ/ʜ ʚ/ʤ., ɸʤʧʽʮʠʣʽʥ ï 500 ʤʛ/ʜ ʧʝʨ/ʦʨ., ʊʽʚʦʨʪʽʥ ï 100 ʤʣ/ʜ 

ʚ/ʚ., ɼʽʘʣʽʧʦʥ ï 50 ʤʣ/ʜ ʚ/ʚ., ʇʨʦʩʪʠʡ ʽʥʩʫʣʽʥ ï 36 ʆɼ/ʜ ʚ/ʤ., ʄʽʣʴʛʘʤʘ ï 
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600 ʤʛ/ʜ ʚ/ʚ., ɺʘʟʦʧʨʦʩʪʘʥ ï 20 ʤʣ/ʜ ʚ/ʚ., ʇʝʥʪʦʢʩʠʬʽʣʽʥ ï 0,2 ʛ/ʜ., ʧʨʝʧʘʨʘʪʠ 

ʚʽʪ.ʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʊʘʙʣʠʮʷ 1 

ʉʪʫʧʽʥʴ ʦʞʠʨʽʥʥʷ ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʩʪʦʧʦʶ  

ʂʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ɯʥʜʝʢʩ ʂʝʪʣʷ ʉʪʫʧʽʥʴ ʦʞʠʨʽʥʥʷ 

26 30-34,9 2 

11 35-39,9 3 

 

ʊʘʙʣʠʮʷ 2 

ʈʽʚʝʥʴ ʛʣʶʢʦʟʠ ʪʘ ʣʽʧʽʜʥʠʡ ʩʧʝʢʪʨ ʭʚʦʨʠʭ ʜʽʘʙʝʪʠʯʥʦʶ ʩʪʦʧʦʶ ʜʦ 

ʣʽʢʫʚʘʥʥʷ 

ʇʦʢʘʟʥʠʢ  ʤʤʦʣʴ/ʣ. 

ɻʣʶʢʦʟʘ  9,8-11,8 

ɻʣʽʢʦʟʠʣʴʦʚʘʥʠʡ 

ʛʝʤʦʛʣʦʙʽʥ (HbA1 c%) 

8,4-8,6  

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ  7,5-12,8 

ʃʇʅʑ  6,3-6,8 

ʊʨʠʛʣʽʮʝʨʠʜʠ  4-4,2 

 

ʊʘʙʣʠʮʷ 3 

ʈʽʚʝʥʴ ʛʣʶʢʦʟʠ ʪʘ ʣʽʧʽʜʥʠʡ ʩʧʝʢʪʨ ʭʚʦʨʠʭ ʜʽʘʙʝʪʠʯʥʦʶ ʩʪʦʧʦʶ ʧʽʩʣʷ 

ʣʽʢʫʚʘʥʥʷ 

ʇʦʢʘʟʥʠʢ ʤʤʦʣʴ/ʣ. 

ɻʣʶʢʦʟʘ  7,6-9,0 

ɻʣʽʢʦʟʠʣʴʦʚʘʥʠʡ 

ʛʝʤʦʛʣʦʙʽʥ (HbA1 c%) 

6,2-7,6 

ɿʘʛʘʣʴʥʠʡ ʭʦʣʝʩʪʝʨʠʥ 6,3-7,0 

ʃʇʅʑ 4,5-5,5 

ʊʨʠʛʣʽʮʝʨʠʜʠ  2,7-3,8 

 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʭʚʦʨʠʭ 

ʜʽʘʙʝʪʠʯʥʦʶ ʩʪʦʧʦʶ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʥʦʨʤʠ (ʪʘʙʣʠʮʷ 3). 

ʄʝʭʘʥʽʟʤ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʆʨʣʽʩʪʘʪʦʤ ʧʦʚôʷʟʘʥʠʡ ʟ ʙʣʦʢʫʚʘʥʥʷʤ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 
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ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʤʘʩʠ ʪʽʣʘ. ʋ ʭʚʦʨʠʭ ʚʦʥʘ 

ʩʢʣʘʜʘʣʘ 5-8ʢʛ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʚʠʢʣʠʢʘʻ 

ʜʠʩʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʘ ʥʝ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʰʠʨʝʥʥʷ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ. ɿʘʧʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ 

ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʘ 

ʪʘʢʦʞ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʘʜʠʧʦʮʠʪʘʤʠ ʪʘ 

ʤʘʢʨʦʬʘʛʘʤʠ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ. ʊʦʤʫ, ʷʢ ʚʽʜʦʤʦ, ʭʚʦʨʽ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʽʥʬʝʢʮʽʡ. ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʨʠʻʜʥʘʥʦʾ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʬʝʢʪʠʚʥʠʡ ʢʦʤʧʣʝʢʩ - ʢʣʽʥʜʘʤʽʮʠʥ, 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʪʘ ʘʤʧʽʮʠʣʽʥ. ʄʝʭʘʥʽʟʤ ʜʽʾ ʊʽʚʦʨʪʽʥʫ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʧʦʢʨʘʱʝʥʥʷʤ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʫ ʟʦʥʽ ʽʰʝʤʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮɻʄʌ, ʽʥʩʫʣʽʥʫ, 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʝʥʜʦʪʝʣʽʥʫ-1, ʷʢʠʡ ʻ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ NO-ʩʠʥʪʘʟʠ. ɼʽʷ 

ɺʘʟʦʧʨʦʩʪʘʥʫ, ʇʝʥʪʦʢʩʠʬʽʣʽʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʮɻʄʌ, 

ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ, ʟʘʧʦʙʽʛʘʥʥʷ ʛʽʧʦʢʩʽʾ ʪʢʘʥʠʥ, ʟʥʠʞʝʥʥʷʤ ʚôʷʟʢʦʩʪʽ ʢʨʦʚʽ. ɼʣʷ 

ʢʦʨʝʢʮʽʾ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʬʦʨʤʽʥ ʪʘ ʽʥʩʫʣʽʥ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʦʶ (ɻʣʽʙʝʥʢʣʘʤʽʜ). ʇʨʝʧʘʨʘʪ ɼʽʘʣʽʧʦʥ ʧʨʦʷʚʣʷʻ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ. ʅʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʘʥʦʚʦʛʦ 

ʜʝʬʝʢʪʫ ʥʘʢʣʘʜʘʣʠ ʧʦʚôʷʟʢʠ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ, ʘʥʪʠʤʽʢʨʦʙʥʠʤ 

ʩʢʣʘʜʥʠʢʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʦʨʦʟʯʠʥʥʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʤʘʟʽ, ʛʝʣʽ: 

ɼʝʨʤʘʪʦʛʨʘʬʪ, ɹʝʢʘʪʝʨʤʽʥ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʨʅ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʚʦʣʦʛʽʩʪʴ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ. ɺʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ (ɺ1, ɺ6, ɺ12) (ʄʽʣʴʛʘʤʘ) 

ʟʤʝʥʰʫʶʪʴ ʟʘʧʘʣʴʥʽ ʪʘ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʘʭ, 

ʧʨʦʷʚʣʷʶʪʴ ʩʣʘʙʢʫ ʘʥʘʣʛʝʟʫʶʯʫ ʜʽʶ, ʧʦʢʨʘʱʫʶʪʴ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ. ɺʽʪʘʤʽʥ ʉ ï ʟʤʽʮʥʶʻ ʽʤʫʥʽʪʝʪ ʪʘ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʧʦʢʨʘʱʫʻ 

ʨʝʛʝʥʝʨʘʮʽʶ ʝʧʽʪʝʣʽʶ. ʏʝʨʝʟ 7 ʜʥʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʽʨʫʨʛʽʯʥʝ 

ʚʪʨʫʯʘʥʥʷ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʫ 85% ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʠʚʦʜʫ ʛʣʠʙʦʢʠʭ ʫʨʘʞʝʥʴ ʩʪʦʧʠ 

(3 ʩʪʘʜʽʷ). ʋ 7 ʭʚʦʨʠʭ (15%) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʦʯʘʪʦʢ ʟʚʦʨʦʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʨʦʮʝʩʫ (2 ʩʪʘʜʽʷ) ʽ ʧʝʨʝʭʽʜ ʥʘ ʘʤʙʫʣʘʪʦʨʥʝ ʣʽʢʫʚʘʥʥʷ. ʇʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʪʘ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʤʧʣʝʢʩʥʦʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ ʩʪʘʥ 

ʭʚʦʨʠʭ ʧʦʢʨʘʱʠʚʩʷ.  
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ɺʠʩʥʦʚʢʠ 

1. ɺʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ;  

2. ʄʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʷʢ ʟʘʩʽʙ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʧʘʮʽʻʥʪʘʤ ʟ 2 ʩʪʘʜʽʻʶ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ; 

3. ʂʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʩʧʨʠʷʣʦ ʧʦʚʥʦʤʫ ʦʜʫʞʘʥʥʶ 7 ʭʚʦʨʠʤ, ʫ 

ʢʦʤʧʣʝʢʩʽ ʟ ʭʽʨʫʨʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ï 41 ʭʚʦʨʦʤʫ. 
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ɺʏɽʅʀʁ-ʃɯʄʌʆʃʆɻ ʃ. ʉ. ɹɽʉʇɸʃʆɺɸ 

 

ɼʟʝʚʫʣʴʩʴʢʘ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʜ. ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ  

ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʄʘʣʽʢʦʚ ʆʣʝʢʩʘʥʜʨ ɺʷʯʝʩʣʘʚʦʚʠʯ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʃʘʨʠʩʘ ʉʪʝʧʘʥʽʚʥʘ ɹʝʩʧʘʣʦʚʘ (ʨʠʩ. 1) ʟʘʢʽʥʯʠʣʘ 

ʂʠʾʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʽʥʩʪʠʪʫʪ ʫ 1951 ʨʦʮʽ ʦʜʨʘʟʫ ʙʫʣʘ 

ʟʘʨʘʭʦʚʘʥʘ ʥʘ ʧʦʩʘʜʫ ʘʩʠʩʪʝʥʪʘ. ʇʨʦʪʝ ʧʦʯʠʥʘʣʘ ʧʨʘʮʶʚʘʪʠ 

ʥʘ ʢʘʬʝʜʨʽ ʱʝ ʟ 1944 ʨʦʢʫ ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʢʦʶ ʥʘ ʧʦʩʘʜʽ 

ʧʨʝʧʘʨʘʪʦʨʘ. ʇʨʘʮʶʚʘʣʠ ʚ ʪʦʡ ʯʘʩ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. 

ɹʫʜʽʚʣʷ ʙʫʣʘ ʙʝʟ ʦʧʘʣʝʥʥʷ. ʋ ʙʘʥʢʘʭ ʟ ʧʨʝʧʘʨʘʪʘʤʠ 

ʟóʷʚʣʷʚʩʷ ʣʽʜ. ʇʨʘʮʽʚʥʠʢʘʤ ʢʘʬʝʜʨʠ ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʟʘʡʚʫ 

ʙʫʨʞʫʡʢʫ ʽ ʚʩʪʘʥʦʚʠʪʠ ʾʾ ʫ ʧʨʠʤʽʱʝʥʥʽ ʫʯʙʦʚʦʛʦ ʤʫʟʝʶ. 

ʅʘʚʢʦʣʦ ʙʫʨʞʫʡʢʠ, ʥʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʝʾ, ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʩʪʦʣʠ. ʅʘ ʩʪʦʣʠ 

ʚʠʩʪʘʚʣʷʣʠ ʧʨʝʧʘʨʘʪʠ ʫ ʩʢʣʷʥʠʭ ʻʤʢʦʩʪʷʭ, ʷʢʽ ʧʦ ʯʝʨʟʽ ʚʠʡʤʘʣʠ ʟ ʚʽʪʨʠʥ ʽ ʰʘʬ. 

ʂʦʣʠ ʣʽʜ ʚ ʻʤʢʦʩʪʷʭ ʟʽ ʩʪʦʨʦʥʠ, ʱʦ ʙʫʣʘ ʦʙʝʨʥʝʥʘ ʜʦ ʛʘʨʷʯʦʾ ʧʽʯʢʠ, ʪʘʥʫʚ, ʙʘʥʢʫ 

ʧʦʚʝʨʪʘʣʠ ʜʦ ʪʝʧʣʘ ʧʨʦʪʠʣʝʞʥʦʶ ʩʪʦʨʦʥʦʶ; ʢʦʣʠ ʞ ʣʽʜ ʪʘʥʫʚ ʧʦʚʥʽʩʪʶ, ʙʘʥʢʫ 

ʚʝʨʪʘʣʠ ʥʘ ʾʾ ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ ī ʜʦ ʰʘʬʠ ʯʠ ʚʽʪʨʠʥʠ ī ʽ ʥʘ ʾʾ ʤʽʩʮʝ ʩʪʘʚʠʣʠ ʽʥʰʫ. 

ʎʶ ʨʦʙʦʪʫ ʚʠʢʦʥʫʚʘʣʠ ʱʦʜʝʥʥʦ, ʜʦʢʠ ʩʪʦʷʣʠ ʤʽʮʥʽ ʤʦʨʦʟʠ. ɺʦʥʘ ʚʠʤʘʛʘʣʘ 

ʥʘʧʨʫʞʝʥʦʾ ʫʚʘʛʠ ʪʘ ʟʥʘʯʥʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ ī ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʻʤʢʦʩʪʝʡ ʙʫʣʠ 

ʜʦʚʦʣʽ ʦʙóʻʤʥʽ ʪʘ ʚʘʞʢʽ.; ʾʭ ʜʦʚʦʜʠʣʦʩʴ ʧʽʜʽʡʤʘʪʠ ʪʘ ʧʝʨʝʩʪʘʚʣʷʪʠ ʚʜʚʦʭ. ɯ ʮʷ 

ʨʦʙʦʪʘ ʟʛʦʜʦʤ ʩʝʙʝ ʚʠʧʨʘʚʜʘʣʘ: ʮʽʣʢʦʚʠʪʦ ʙʫʚ ʟʙʝʨʝʞʝʥʠʡ ʩʢʣʷʥʠʡ ʧʦʩʫʜ ʟ 

ʧʨʝʧʘʨʘʪʘʤʠ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʡ ʩʘʤʽ ʧʨʝʧʘʨʘʪʠ, ʪʘʢ ʷʢ ʧʨʠʜʙʘʪʠ ʥʘ ʪʦʡ ʯʘʩ ʥʦʚʠʡ 

ʧʦʩʫʜ ʧʦʪʨʽʙʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʥʝ ʙʫʣʦ ʞʦʜʥʦʾ ʤʦʞʣʠʚʦʩʪʽ. 

ʈʠʩ. 1. ɼʦʮ. ʃ. ʉ. ɹʝʩʧʘʣʦʚʘ 
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ʃʘʨʠʩʘ ʉʪʝʧʘʥʽʚʥʘ ʟʘʚʞʜʠ ʪʝʧʣʦ ʟʛʘʜʫʚʘʣʘ ʩʚʽʡ ʧʝʨʰʠʡ ʜʝʥʴ ʥʘ ʢʘʬʝʜʨʽ. 

ɺʦʥʘ ʧʨʠʡʰʣʘ ʽ ʙʫʣʘ ʟʘʧʨʦʰʝʥʘ ʧʨʦʬʝʩʦʨʦʤ ʉʧʽʨʦʚʠʤ ʥʘ ʥʘʫʢʦʚʝ ʟʘʩʽʜʘʥʥʷ 

ʢʘʬʝʜʨʠ, ʜʝ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʩʽʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ. 

ɿʘʩʽʜʘʥʥʷ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʝ ʦʙʛʦʚʦʨʝʥʥʶ ʱʦʡʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦʾ ʤʦʥʦʛʨʘʬʽʾ ʉʦʢʦʣʦʚʘ ʧʽʜ ʥʘʟʚʦʶ 

çɻʘʥʛʣʽʦʣʦʛʽʷè. ɼʦʧʦʚʽʜʘʚ ʜʦʮʝʥʪ ɺʦʣʢʦʙʦʡ ʄ. ɯ. ɺʦʥʘ 

ʟʛʘʜʫʚʘʣʘ, ʷʢ ʫʧʝʨʰʝ ʚ ʞʠʪʪʽ ʙʫʣʘ ʧʨʠʩʫʪʥʷ ʥʘ ʥʘʫʢʦʚʦʤʫ 

ʟʘʩʽʜʘʥʥʽ, ʘʪʤʦʩʬʝʨʘ ʷʢʦʛʦ ʩʧʨʘʚʠʣʘ ʥʘ ʥʝʾ ʚʝʣʠʢʝ 

ʚʨʘʞʝʥʥʷ, ʥʘʚʽʪʴ ʧʦʧʨʠ ʪʝ, ʱʦ ʚʦʥʘ ʤʘʣʦ ʨʦʟʫʤʽʣʘ ʧʨʦ ʱʦ 

ʛʦʚʦʨʠʣʠ ʽ ʩʘʤ ʜʦʧʦʚʽʜʘʯ ʽ ʪʽ, ʭʪʦ ʚʠʩʪʫʧʘʚ ʧʽʩʣʷ ʜʦʧʦʚʽʜʽ ʟ 

ʧʠʪʘʥʥʷʤʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷʤ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʟʘʩʽʜʘʥʥʷ 

ʧʨʦʬʝʩʦʨ ʉʧʽʨʦʚ ʧʽʰʦʚ ʨʘʟʦʤ ʟ ʥʝʶ ʫ ʧʽʜʚʘʣʴʥʝ 

ʧʨʠʤʽʱʝʥʥʷ ʢʘʬʝʜʨʠ, ʜʝ ʧʦʟʥʘʡʦʤʠʚ ʾʾ ʟ ʣʘʙʦʨʘʥʪʦʤ ʂʘʥʠʚʝʮʴ ʄ. ʆ. ʡ ʩʢʘʟʘʚ, 

ʱʦ ʪʫʪ, ʧʽʜ ʾʾ ʢʝʨʽʚʥʠʮʪʚʦʤ, ʽ ʙʫʜʝ ʨʦʙʦʯʝ ʤʽʩʮʝ. ʂʦʥʪʨʘʩʪ ʚʠʜʘʚʘʚʩʷ 

ʟʘʭʦʧʣʶʶʯʠʤ: ʧʽʩʣʷ ʥʘʫʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ī ʭʦʣʦʜʥʠʡ, ʩʠʨʠʡ, ʪʝʤʥʠʡ ʧʽʜʚʘʣ. 

ʆʜʥʘʢ ʟʘʧʦʨʫʢʦʶ ʧʦʜʘʣʴʰʦʾ ʧʨʘʮʽ ʙʫʣʘ ʜʫʤʢʘ, ʱʦ ʮʝ ī ʰʣʷʭ ʜʦ ʟʥʘʥʴ, 

ʦʚʦʣʦʜʽʥʥʷ ʩʧʝʮʽʘʣʴʥʽʩʪʶ, ʪʠʤʯʘʩʦʚʽ ʪʨʫʜʥʦʱʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʜʦʣʘʪʠ. ʇʨʦʪʝ 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʧʦʩʪʫʧʘʚ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʤʫʜʨʦ, ʧʦʢʘʟʫʶʯʠ ʩʧʦʯʘʪʢʫ 

ʘʪʤʦʩʬʝʨʫ ʥʘʫʢʦʚʦʛʦ ʟʘʩʽʜʘʥʥʷ, ʘ ʟʛʦʜʦʤ ʚʽʜʧʨʘʚʣʷʶʯʠ ʥʘ çʯʦʨʥʫè ʨʦʙʦʪʫ. ʎʝ 

ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʣʶʜʝʡ, ʷʢʠʭ ʚʽʥ ʥʝ ʟʥʘʚ, ʥʘ ʤʽʮʥʽʩʪʴ: ʚʠʪʨʠʤʘʻ ī ʙʫʜʝ 

ʧʨʘʮʶʚʘʪʠ, ʥʝ ʚʠʪʨʠʤʘʻ ī ʙʫʜʝ ʟʘʤʽʥʝʥʠʡ ʽʥʰʠʤ. 

ɺ 1955 ʨʦʮʽ ʟʘʭʠʩʪʠʣʘ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ (ʨʠʩ. 2). ɼʦʢʪʦʨʩʴʢʫ 

ʜʠʩʝʨʪʘʮʽʶ ʙʫʣʦ ʟʘʭʠʱʝʥʦ ʫ 1967 ʨʦʮʽ. ʃʘʨʠʩʘ ʉʪʝʧʘʥʽʚʥʘ ʧʨʦʚʝʣʘ ʯʠʩʣʝʥʥʽ 

ʧʦʨʽʚʥʷʣʴʥʦ-ʘʥʘʪʦʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ʥʘ ʚʩʴʦʤʫ ʰʣʷʭʫ ʣʽʤʬʦʚʽʜʪʦʢʫ ī ʚʽʜ ʦʨʛʘʥʘ ʜʦ ʛʨʫʜʥʦʾ ʧʨʦʪʦʢʠ. ʅʘ 

ʫʥʽʢʘʣʴʥʠʭ ʽʥóʻʢʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚʦʥʘ ʦʧʠʩʘʣʘ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ, ʱʦ ʡʜʫʪʴ, 

ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʩʝʨʦʟʥʠʭ ʣʠʩʪʢʽʚ, ʽ ʚʩʪʘʥʦʚʠʣʘ ʟʚóʷʟʢʠ ʯʝʨʝʟ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ 

ʦʨʛʘʥʽʚ, ʥʝ ʧʦʚóʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʝʨʚʠʥʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʚ ʭʦʜʽ 

ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ, ʦʙʫʤʦʚʣʝʥʽ ʟʤʽʥʘʤʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʦʯʝʨʝʚʠʥʥʠʭ 

ʣʠʩʪʢʽʚ. ʇʦʨʽʚʥʷʣʴʥʦ-ʘʥʘʪʦʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃ. ʉ. ɹʝʩʧʘʣʦʚʦʾ ʣʽʤʬʘʪʠʯʥʠʭ 

ʈʠʩ. 2. ɸʚʪʦʨʝʬʝʨʘʪ 

ʃ. ʉ. ɹʝʩʧʘʣʦʚʦʾ ʥʘ ʟʜʦʙʫʪʪʷ 

ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ 
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ʈʠʩ. 3. ʂʦʣʝʢʮʽʷ ʧʨʝʧʘʨʘʪʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʦʮʝʥʪʦʤ 

ʃ. ʉ. ɹʝʩʧʘʣʦʚʦʶ 

ʩʫʜʠʥ ʪʦʥʢʦʾ ʢʠʰʢʠ ʽ ʙʨʠʞʦʚʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ 

ʜʦʟʚʦʣʠʣʠ ʾʡ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʠʪʠ ʜʦʢʘʟʠ ʨʦʟʚʠʪʢʫ ʽʟ 

ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ-ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʩʩʘʚʮʽʚ ʤʥʦʞʠʥʥʠʭ 

ʦʢʨʝʤʠʭ ʙʨʠʞʦʚʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʽ ʚʫʟʣʽʚ ʟʘʜʥʴʦʾ 

ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ. ʊʘʢʦʞ ʚʦʥʘ ʚʩʪʘʥʦʚʠʣʘ ʪʝ, ʱʦ ʚʽʜʚʽʜʥʽ 

ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʟʚóʷʟʘʥʽ ʷʢ ʟ 

ʚʫʟʣʘʤʠ ʟʘʜʥʴʦʾ ʙʨʠʞʽ ʰʣʫʥʢʫ, ʫ ʷʢʽʡ ʚʦʥʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʪʘʢ ʽ ʟ ʚʫʟʣʘʤʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʟʘʜʥʽʡ ʯʝʨʝʚʥʽʡ ʩʪʽʥʮʽ, ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ 

ʧʦʧʝʨʝʯʥʦʾ ʦʙʦʜʦʚʦʾ ʪʘ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʜʦ ʯʝʨʝʚʥʦʛʦ 

ʩʪʦʚʙʫʨʘ ʪʘ ʡʦʛʦ ʛʽʣʦʢ, ʜʦ ʥʠʞʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ ʪʘ 

ʮʝʥʪʨʫ ʯʝʨʝʚʥʦʛʦ ʩʧʣʝʪʝʥʥʷ. 

ʆʢʨʽʤ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʃʘʨʠʩʘ ʉʪʝʧʘʥʽʚʥʘ ʪʘʢʦʞ ʟʘʡʤʘʣʘʩʷ ʛʨʦʤʘʜʩʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʙʫʣʘ ʯʣʝʥʦʤ ʋʢʨʘʾʥʩʴʢʦʛʦ ʈʝʩʧʫʙʣʽʢʘʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʘʥʘʪʦʤʽʚ, ʛʽʩʪʦʣʦʛʽʚ ʪʘ ʝʤʙʨʽʦʣʦʛʽʚ. ʏʘʩʪʦ ʚʠʩʪʫʧʘʣʘ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽʟ 

ʜʦʧʦʚʽʜʷʤʠ, ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʶʚʘʣʘ ʫ ʧʝʨʽʦʜʠʯʥʠʭ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ. 

ʇʨʘʮʶʚʘʣʘ ʜʦʮʝʥʪ ɹʝʩʧʘʣʦʚʘ ʥʘ ʢʘʬʝʜʨʽ ʜʦ 1977 ʨʦʢʫ. ʋʥʽʢʘʣʴʥʽ 

ʘʥʘʪʦʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʚʠʢʦʥʘʥʽ ʥʝʶ ʚʣʘʩʥʦʨʫʯ, ʩʴʦʛʦʜʥʽ ʟʘʡʤʘʶʪʴ ʚ 

ʢʘʬʝʜʨʘʣʴʥʦʤʫ ʤʫʟʝʾ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʧʦʨʷʜ ʽʟ ʧʨʝʧʘʨʘʪʘʤʠ, ʱʦ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʪʘʢʠʤʠ ʚʠʜʘʪʥʠʤʠ ʢʦʨʠʬʝʷʤʠ ʘʥʘʪʦʤʽʾ ʷʢ ɺ. ʆ. ɹʝʮ, ʆ. ʇ. ɺʘʣʴʪʝʨ, 

ʌ. ɸ. ʉʪʝʬʘʥʽʩ, ʄ. ɸ. ʊʠʭʦʤʠʨʦʚ (ʨʠʩ. 3). 
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ɸʂʊʀɺʅʆʉʊʔ ʉɺʆɹʆɼʅʆʈɸɼʀʂɸʃʔʅʓʍ ʇʈʆʎɽʉʉʆɺ ʇʈʀ 

ɺʆʉʇɸʃɽʅʀʀ ʇʃɸʎɽʅʊʓ ʋ ɹɽʈɽʄɽʅʅʓʍ ʀɿ 

ɾɽʃɽɿʆɼɽʌʀʎʀʊʅʆʁ ɸʅɽʄʀɽʁ 

 

ʀʣʠʢʘ ɺʠʪʘʣʠʡ ɺʘʣʝʨʴʷʥʦʚʠʯ 

ʢ.ʤʝʜ.ʥ., ʘʩʩʠʩʪʝʥʪ 

ɹʫʢʦʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʏʝʨʥʦʚʮʳ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ ʠ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ ʙʝʨʝʤʝʥʥʳʭ 

(ɾɼɸɹ) ʘʢʪʠʚʠʨʫʶʪʩʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʠʭ ʚʟʘʠʤʥʦʝ ʦʪʷʛʦʱʝʥʠʝ ʠ, ʚʝʨʦʷʪʥʦ, ʨʘʟʚʠʪʠʝ ʝʱʝ ʙʦʣʝʝ 

ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʠ ʧʣʘʮʝʥʪʳ. ʕʪʦʪ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʚʳʷʩʥʝʥ 

ʠ ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʝʪ ʥʘ 

ʬʦʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʘʟʦʪʘ ʠ ʭʣʦʨʘ ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʧʝʨʚʠʯʥʳʭè ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʙʠʦʩʫʙʩʪʨʘʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʣʠʯʥʳʤ 

ʢʣʘʩʩʘʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʫʩʣʦʚʣʝʥ ʜʠʩʙʘʣʘʥʩʦʤ 

ʤʝʞʜʫ ʧʨʦʦʢʩʠʜʘʥʪʥʳʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʥʦʨʤʝ 

ʙʣʦʢʠʨʫʶʱʠʤʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʦʢʦʨʝʘʢʪʠʚʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ (ʦʢʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʣʝʪʢʠ). ʅʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʤ ʠ çʜʦʣʛʦʞʠʚʫʱʠʤè ʝʩʪʴ ʥʠʪʨʦʧʝʨʦʢʩʠʜ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʚ ʩʪʨʫʢʪʫʨʘʭ ʧʣʘʮʝʥʪʳ ʧʨʠ ʩʦʯʝʪʘʥʠʠ 

ʚʦʩʧʘʣʝʥʠʠ ʧʣʘʮʝʥʪʳ ʩ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʝʡ ʙʝʨʝʤʝʥʥʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʨʘʜʠʢʘʣʦʚ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʧʦ ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʝʥʠʝ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʦʪʨʘʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʥʝ 
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ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʝʱʝʩʪʚ. ʕʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʧʦʙʫʜʠʣʦ ʥʘʩ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʍʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʤʝʪʦʜ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʩʨʝʟʘʭ 198 ʧʣʘʮʝʥʪ. 

ʍʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʷ ʠʥʠʮʠʠʨʦʚʘʣʘʩʴ ʣʶʤʠʥʦʣʦʤ. ʇʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩ 

ʣʶʤʠʥʦʣʦʤ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚ ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʣʘʮʝʥʪʳ 

ʠ ʜʝʮʠʜʫʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʙʘʟʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ. ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʧʦ ʰʢʘʣʝ ʚ 256 ʛʨʘʜʘʮʠʡ ï ʦʪ 0 

(ʧʦʢʘʟʘʪʝʣʴ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʯʝʥʠʷ) ʜʦ 255 (ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʚʝʯʝʥʠʷ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʮʠʠ 

(ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ ʩʚʝʯʝʥʠʷ (ʫʩʣ. ʝʜ. ʩʚ.). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʥʠʡ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ 

ʧʨʠʥʷʪʠʷ ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʨʦʚʝʥʴ 

ʚʝʨʦʷʪʥʦʩʪʠ pÒ0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ 

ʧʣʘʮʝʥʪʘʭ ʦʪ ʙʝʨʝʤʝʥʥʳʭ ʫ ʢʦʪʦʨʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ 

ʘʥʝʤʠʷ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʚ 

ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʭʦʨʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʣʘʮʝʥʪʳ ʩʨʝʜʠ 

(35Ñ4,7 ʫʩʣ. ʝʜ. ʩʚ. ʧʨʠ ʧʦʢʘʟʘʪʝʣʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ - 18Ñ4,8 

ʫʩʣ.ʝʜ., ʨ=0,01).  

ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʟʘʨʫʯʠʚʰʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ 

ʩʣʝʜʫʝʪ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʚʝʜʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʬʘʟʳ ʘʣʴʪʝʨʘʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʮʝʩʩʘʤʠ 

ʨʝʧʘʨʘʮʠʠ. ʊʘʢ, ʠʟʫʯʘʷ ʥʠʪʨʦʧʝʨʦʢʩʠʜʳ ʚ ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʭʦʨʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʣʘʮʝʥʪʳ ʧʨʠ ʭʦʨʠʦʘʤʥʠʦʥʠʪʝ (ʦʩʪʨʳʡ ʍɸ ï 

154Ñ4,4 ʫʩʣ. ʝʜ. ʩʚ., ʧʨʠ ʧʦʢʘʟʘʪʝʣʷʭ ʥʦʨʤʳ ï 18Ñ4,8 ʫʩʣ. ʝʜ. ʩʚ., ʨ<0,00; 

ʭʨʦʥʠʯʝʩʢʠʡ ʍɸ ï 112Ñ4,2 ʫʩʣ.ʝʜ. ʩʚ., ʨ<0,001) ʠ ʙʘʟʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʠ 

ʙʘʟʘʣʴʥʦʤ ʜʝʮʠʜʫʠʪʝ (ʦʩʪʨʳʡ ɹɼ ï 145Ñ3,2 ʫʩʣ.ʝʜ. ʩʚ., ʧʨʠ ʧʦʢʘʟʘʪʝʣʷʭ ʥʦʨʤʳ 

ï 33Ñ3,8 ʫʩʣ. ʝʜ ʩʚ, ʨ<0,001, ʭʨʦʥʠʯʝʩʢʠʡ ɹɼ - 93Ñ4,1 ʫʩʣ ʝʜ, ʨ<0,001) ʥʘʤʠ ʙʳʣ 
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ʟʘʤʝʯʝʥ ʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʨʢʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʩ ʥʘʠʚʳʩʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʦʩʪʨʳʭ ʬʦʨʤʘʭ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʦʨʙʠʜʥʦʡ ɾɼɸɹ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ, ʪʦʣʴʢʦ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʍɸ (133Ñ4,5 ʫʩʣ. ʝʜ. ʩʚ., ʨ=0,001) ʠ ɹɼ (115Ñ4,4 ʫʩʣ. ʝʜ. ʩʚ., ʨ<0,001) 

ʟʘʤʝʪʠʣʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʩʚʝʯʝʥʠʝ ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʚ 

ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. 

ɺ ʜʝʮʠʜʫʦʮʠʪʘʭ ʙʘʟʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʣʘʮʝʥʪʳ ʢʘʢ ʧʨʠ ʦʩʪʨʦʤ ɹɼ ï 98Ñ3,8 

ʫʩʣ. ʝʜ. ʩʚ. (ʨ<0,001), ʪʘʢ ʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ï 130Ñ4,4 ʫʩʣ. ʝʜ. ʩʚ. (ʨ<0,001) 

ʧʦʣʫʯʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʨʢʦʩʪʠ 

ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ ʢʦʤʦʨʙʠʜʥʦʡ ɾɼɸɹ 

(ʦʩʪʨʳʡ ɹɼ ï 115Ñ4,1 ʫʩʣ. ʝʜ. ʩʚ., ʨ=0,004, ʭʨʦʥʠʯʝʩʢʠʡ ï 164Ñ4,5 ʫʩʣ. ʝʜ. ʩʚ., 

ʨ=0,002). 

ɺʳʚʦʜʳ.  

1. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʩʠʣʠʚʘʝʪ ʩʚʝʯʝʥʠʝ 

ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʪʦʣʴʢʦ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ 

ʪʦʣʴʢʦ ʭʦʨʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ.  

2. ɺ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʭʦʨʠʘʣʴʥʦʡ ʠ ʙʘʟʘʣʴʥʦʡ ʧʣʘʩʪʠʥʦʢ 

ʧʣʘʮʝʥʪʳ ʧʨʠ ʚʩʝʭ ʬʦʨʤʘʭ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ 

ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ ʚʣʠʷʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʪʦʣʴʢʦ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ.  

3. ɺ ʜʝʮʠʜʫʦʮʠʪʘʭ ʙʘʟʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʧʣʘʮʝʥʪʳ, ʢʘʢ ʧʨʠ ʦʩʪʨʦʤ, ʪʘʢ ʠ 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʙʘʟʘʣʴʥʦʤ ʜʝʮʠʜʫʠʪʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ 

ʥʠʪʨʦʧʝʨʦʢʩʠʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʠ ʩ ʝʱʝ ʙʦʣʴʰʝʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʝʤʠʝʡ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ.  
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ʇʈʆɻʅʆʉʊʀʏɽʉʂɸʗ ɿʅɸʏʀʄʆʉʊʔ ʆʅʀʍʆʇɸʊʀʁ ɺ ʉʊʈʋʂʊʋʈɽ 

ʉʀʄʇʊʆʄʆʂʆʄʇʃɽʂʉɸ ɹʆʃɽɿʅɽʁ ɺʅʋʊʈɽʅʅʀʍ ʆʈɻɸʅʆɺ 

 

ʂʘʨʥʘʫʭ ʕʣʣʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʕʣʤʫʨʦʜʦʚʘ ʌʘʨʘʥʛʠʟ ʂʘʨʠʤʘʣʠ ʢʠʟʠ, 

ʩʪʫʜʝʥʪʢʘ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʅ. ʂʘʨʘʟʠʥʘ, 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʀʟʜʘʚʥʘ ʩʦʩʪʦʷʥʠʝ ʥʦʛʪʝʡ ʙʳʣʦ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝ ʪʦʣʴʢʦ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʚʨʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʟʘʧʘʜʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ, ʠ ʦʩʦʙʝʥʥʦ ʜʨʝʚʥʝʡ ʚʦʩʪʦʯʥʦ-ʘʟʠʘʪʩʢʦʡ (ʢʠʪʘʡʩʢʦʡ, 

ʪʠʙʝʪʩʢʦʡ) ʤʝʜʠʮʠʥʳ ʩʘʤ ʬʘʢʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʛʪʝʡ ʛʦʚʦʨʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦ ʜʝʬʝʢʪʘʭ ʢʨʘʩʦʪʳ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʥʫʪʨʝʥʥʠʭ 

ʥʘʨʫʰʝʥʠʡ ʟʜʦʨʦʚʴʷ. ʀ ʩʝʡʯʘʩ ʩʘʤʳʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-

ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳʪʝʩʥʷʪ ʠ ʥʝ ʟʘʤʝʥʷʪ ʪʘʢʦʡ 

ʜʨʝʚʥʝʡʰʠʡ ʤʝʪʦʜ, ʢʘʢ ʦʩʤʦʪʨ ʧʘʮʠʝʥʪʘ. ɺʝʜʴ ʠʤʝʥʥʦ ʧʨʠ ʦʩʤʦʪʨʝ ʢʦʞʠ ʠ ʝʝ 

ʧʨʠʜʘʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠʥ, ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʦʛʪʝʡ, ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʣʱʠʥʳ ʠ ʦʢʨʘʩʢʠ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʦʛʪʝʡ (ʦʥʠʭʦʧʘʪʠʠ) ʦʙʫʩʣʦʚʣʝʥʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʦʬʠʢʠ ʩʪʨʫʢʪʫʨ ʥʦʛʪʝʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ 

ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʠ ʥʝʡʨʦ-ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʥʦʛʪʷ 

(ʦʥʠʭʦʜʠʩʪʨʦʬʠʠ) ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ. ʀ ʩʦʩʪʦʷʥʠʝ ʥʦʛʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʩʪʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʦʥʠʭʦʧʘʪʠʡ ʧʦ ʧʨʠʯʠʥʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʦʩʪʴʶ ʩ 

ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʩʫʛʫʙʦ ʵʩʪʝʪʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʥʦʛʪʝʡ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ 

ʤʝʩʩʝʥʜʞʝʨʘ ʊʝlegram ʤʳ ʧʨʦʚʝʣʠ ʘʥʦʥʠʤʥʳʡ ʦʧʨʦʩ 50 ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦ 

ʥʘʣʠʯʠʝ ʫ ʥʠʭ ʠʟʤʝʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʛʪʝʡ ʧʦ ʚʠʜʫ, ʮʚʝʪʫ, ʬʦʨʤʝ, ʩʪʨʫʢʪʫʨʝ. 

ɺʳʷʩʥʝʥʳ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʰʠʭ ʠʟʤʝʥʝʥʠʡ ʥʦʛʪʝʡ, ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʩʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʥʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʨʝʜʥʦʩʪʝʡ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʫʙʲʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ ʢʘʞʜʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ ʦ ʩʦʩʪʦʷʥʠʠ ʝʛʦ 

ʥʦʛʪʝʡ ʠ ʦʙʱʝʛʦ ʟʜʦʨʦʚʴʷ ʚ ʮʝʣʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʘʥʦʥʠʤʥʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 50 

ʨʝʩʧʦʥʜʝʥʪʦʚ (48% ï ʤʫʞʯʠʥʳ, 52% ï ʞʝʥʱʠʥʳ), ʠʟ ʢʦʪʦʨʳʭ ʫ 17 ʯʝʣʦʚʝʢ 

(34%) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 50-60-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ (55%) ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʦʛʪʝʡ, ʯʘʱʝ ʥʘ ʥʦʛʘʭ (ʥʘ ʨʫʢʘʭ ʫ 33%). ʋ 33 ʯʝʣʦʚʝʢ (66%) ʥʦʛʪʠ 

ʙʝʟ ʚʠʜʠʤʠʭ ʠʟʤʝʥʝʥʠʡ.  

ʇʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʦʥʠʭʦʧʘʪʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚʢʣʶʯʘʶʪ ʢʘʢ 

ʚʨʦʞʜʸʥʥʳʝ, ʪʘʢ ʠ ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ [2], ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʰʠ ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʤʝʪʠʣʠ ʪʨʘʚʤʳ (11%), ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ 

(26%), ʠʰʝʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ (34%) ʠ ʛʨʠʙʢʦʚʳʝ ʧʦʨʘʞʝʥʠʷ ʥʦʛʪʝʡ ï 

ʦʥʠʭʦʤʠʢʦʟʳ (29%). ʂʨʦʤʝ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʦʥʠʭʦʜʠʩʪʨʦʬʠʡ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʪʨʦʬʠʢʠ 

ʥʦʛʪʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ, ʦʙʤʝʥʥʳʭ ʠ ʚʝʛʝʪʘʪʠʚʥʦ-

ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʜʠʩʙʘʣʘʥʩʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʨʦʛʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʊʘʢʦʛʦ ʨʦʜʘ ʩʦʩʫʜʠʩʪʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ, 

ʠʤʤʫʥʥʳʝ ʠ ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʪʨʦʬʠʢʠ ʥʦʛʪʝʡ ʦʙʫʩʣʦʚʣʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʧʨʠʯʝʤ 

ʟʘʜʦʣʛʦ ʜʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʈʘʟʣʠʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʦʛʪʝʡ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʦ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʘʪʦʣʦʛʠʷʭ, ʦʜʥʘʢʦ ʧʦ ʚʠʜʫ ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʘʣʴʮʘʭ ʤʦʞʥʦ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʪʦʣʦʛʠʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʘʩʩʦʮʠʘʮʠʠ 
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ʠʟʤʝʥʝʥʥʳʭ ʥʦʛʪʝʡ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʍʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʛʪʝʡ 

ʇʦʯʢʠ ʥʦʛʪʠ ʃʠʥʜʩʝʷ ñʧʦʣʦʚʠʥʘ ʥʘ ʧʦʣʦʚʠʥʫò  

ʣʠʥʠʠ ʄʶʨʢʝ, ʣʠʥʠʠ ʄʠʩʘ, ʥʦʛʪʠ ʊʝʨʨʠ 

ʛʝʤʦʨʨʘʛʠʠ ʚ ʚʠʜʝ ʟʘʥʦʟʳ 

ɼʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʳʧʫʢʣʳʝ ʥʦʛʪʠ ʧʦ ʪʠʧʫ 'ʯʘʩʦʚʳʭ ʩʪʝʢʦʣ' 

ʩʠʥʜʨʦʤ ʞʝʣʪʳʭ ʥʦʛʪʝʡ 

ɾʂʊ ʥʦʛʪʠ ʊʝʨʨʠ, ʣʠʥʠʠ ɹʦ-ʈʝʡʣʠ,  

ʣʠʥʠʠ ʄʶʨʢʝ,  

ʣʝʡʢʦʥʠʭʠʷ, ʦʥʠʭʦʨʝʢʩʠʩ 

ʧʨʦʜʦʣʴʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʛʝʤʦʨʨʘʛʠʠ ʚ ʚʠʜʝ ʟʘʥʦʟʳ, ʢʨʘʩʥʘʷ ʣʫʥʫʣʘ 

ʢʦʡʣʦʥʠʭʠʷ, ʦʥʠʭʦʣʠʟʠʩ 

ʠʩʪʦʥʯʝʥʠʝ ʥʦʛʪʝʡ, ʧʨʦʜʦʣʴʥʳʝ ʙʦʨʦʟʜʳ 

ʂʨʦʚʝʪʚʦʨʥʘʷ ʩʠʩʪʝʤʘ ʛʝʤʦʨʨʘʛʠʠ, ʩʝʨʳʝ ʠʣʠ ʛʦʣʫʙʳʝ ʥʦʛʪʠ 

ʣʝʡʢʦʥʠʭʠʷ, ʢʦʡʣʦʥʠʭʠʷ 

ʕʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʴʥʳʝ ʧʠʛʤʝʥʪʥʳʝ ʧʦʣʦʩʳ 

ʣʦʤʢʦʩʪʴ ʥʦʛʪʝʡ, ʦʥʠʭʦʨʝʢʩʠʩ 

ʧʝʨʠʫʥʛʚʘʣʴʥʘʷ ʵʨʠʪʝʤʘ, ʪʝʣʝʘʥʛʠʦʵʢʪʘʟʠʠ 

ɿʘʙʦʣʝʚʘʥʠʷ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʣʠʥʠʠ ɹʦ-ʈʝʡʣʠ, ʟʘʟʫʙʨʝʥʥʦʩʪʴ ʢʫʪʠʢʫʣʳ 

ʪʦʯʝʯʥʳʝ ʫʛʣʫʙʣʝʥʠʷ (ʩʠʤʧʪʦʤ ʥʘʧʝʨʩʪʢʘ) 

ʛʝʤʦʨʨʘʛʠʠ ʚ ʚʠʜʝ ʟʘʥʦʟʳ 

ʧʝʨʠʫʥʛʚʘʣʴʥʳʝ ʪʝʣʝʘʥʛʠʦʵʢʪʘʟʠʠ 

 

ʀʟ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʦʥʠʭʦʧʘʪʠʡ ʥʘʰʠ 

ʨʝʩʧʦʥʜʝʥʪʳ ʫʢʘʟʘʣʠ ʥʘ ʩʣʝʜʫʶʱʠʝ: 

1. ʂʦʡʣʦʥʠʭʠʷ (ʨʠʩ. 1 ɸ) ï ʚʦʛʥʫʪʘʷ ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʥʦʛʪʝʚʳʭ ʧʣʘʩʪʠʥ ʧʘʣʴʮʝʚ ʢʠʩʪʝʡ, ʦʜʥʘʢʦ ʠʭ ʪʦʣʱʠʥʘ ʠ ʩʪʨʫʢʪʫʨʘ ʯʘʩʪʦ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʄʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʚʤʘʪʠʟʘʮʠʝʡ, 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪ/ʱʝʣʦʯʝʡ, ʘʮʝʪʦʥʘ, ʙʝʥʟʠʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʥʝ ʪʘʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ, ʛʝʤʦʭʨʦʤʘʪʦʟ, ʪʠʨʝʦʪʦʢʩʠʢʦʟ, 

ʙʦʣʝʟʥʴ ɸʜʜʠʩʦʥʘ, ʙʦʣʝʟʥʴ ʂʫʰʠʥʛʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʠʥʜʨʦʤ ʈʝʡʥʦ. 

2. ʃʠʥʠʠ ʄʠʩʘ (ʨʠʩ. 1 ɹ) ï ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʦʤʦʛʝʥʥʳʝ ʙʝʣʳʝ 

ʧʦʧʝʨʝʯʥʳʝ ʣʠʥʠʠ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʥʦʛʪʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʘʣʴʮʘʭ, ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʠ ʦʪʨʘʚʣʝʥʠʷʭ ʩʦʣʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʤʳʰʴʷʢ, ʪʘʣʣʠʡ), ʧʨʠ ʩʠʣʴʥʦʤ 
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ʩʪʨʝʩʩʝ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʷʞʝʣʦʛʦ ʠʥʩʫʣʴʪʘ. ʃʠʥʠʠ ʄʶʨʢʝ ï ʧʘʨʥʳʝ ʙʝʣʳʝ 

ʧʦʣʦʩʳ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʫʥʫʣʝ, ʢʦʪʦʨʳʝ ʥʝ ʩʤʝʱʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʥʦʛʪʷ. 

ʉʯʠʪʘʶʪʩʷ ʧʨʠʟʥʘʢʦʤ ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʠ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ 

ʥʝʬʨʦʪʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʠ ʠʩʯʝʟʘʶʪ ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʄʶʨʢʝ ʦʧʠʩʘʥʳ ʫ ʧʘʮʠʝʥʪʦʚ 

ʧʨʠ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ. 

3. ʃʝʡʢʦʥʠʭʠʷ (ʨʠʩ. 1 ɺ) ï ʙʝʣʳʝ ʧʦʧʝʨʝʯʥʳʝ ʧʦʣʦʩʢʠ, ʪʦʯʢʠ, ʫʯʘʩʪʢʠ ʚ 

ʪʦʣʝɦ ʥʦʛʪʝʚʦʡ ʧʣʘʩʪʠʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʷʭ ʩʦʟʨʝʚʘʥʠʷ ʠ 

ʢʝʨʘʪʠʥʠʟʘʮʠʠ ʦʥʠʭʦʙʣʘʩʪʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʩʣʝ ʪʨʘʚʤ ʥʦʛʪʷ, ʧʨʠ 

ʛʠʧʦʚʠʪʘʤʠʥʦʟʘʭ (ʦʩʦʙʝʥʥʦ ʚʠʪʘʤʠʥʦʚ ɸ, ɽ, ʉ, D), ʥʝʜʦʩʪʘʪʢʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

(ʞʝʣʝʟʘ, ʢʘʣʴʮʠʷ, ʮʠʥʢʘ, ʩʝʨʳ ʠ ʜʨ.), ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʪʨʦʬʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʷʭ (ʥʘ ʬʦʥʝ ʧʘʪʦʣʦʛʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤ) ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ. ɸ ʚ ʩʣʫʯʘʝ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʠʛʥʘʣʠ-ʟʠʨʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

4. ʃʠʥʠʠ ɹʦ-ʈʝʡʣʠ (ñʛʦʬʨʠʨʦʚʘʥʥʳʡ, ʨʝʙʨʠʩʪʳʡò ʥʦʛʦʪʴ) ï ʙʝʩʮʚʝʪʥʳʝ 

ʧʦʧʝʨʝʯʥʳʝ ʜʫʛʦʦʙʨʘʟʥʳʝ ʙʦʨʦʟʜʳ, ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʦʩʪʘʥʦʚʢʠ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ 

ʤʘʪʨʠʢʩʘ ʩ ʫʪʨʘʪʦʡ ʩʚʷʟʠ ʥʦʛʪʝʚʦʡ ʧʣʘʩʪʠʥʳ ʩ ʥʦʛʪʝʚʳʤ ʣʦʞʝʤ (ʨʠʩ. 1 ɻ). 

ɻʣʫʙʠʥʘ ʣʠʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1 ʤʤ ʠ ʩʦʦʧʨʝʜʝʣʷʝʪʩʷ ʪʷʞʝʩʪʴʶ ʧʦʨʘʞʝʥʠʷ 

ʤʘʪʨʠʮʳ ʥʦʛʪʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʤʥʦʞʝʩʪʚʘ ʙʦʨʦʟʜʦʢ ʠ ʛʨʝʙʝʰʢʦʚ ʥʦʛʦʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʣʥʠʩʪʫʶ ʬʦʨʤʫ. ʉʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʘʙʦʣʝʚʘʥʠʷʭ ɾʂʊ ʠ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʝʥʝʩʝʥʥʳʝ ʪʷʞʝʣʳʝ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʊʕʃɸ, ʦʩʪʨʳʡ 

ʛʝʧʘʪʠʪ, ʘʥʦʨʝʢʩʠʷ, ʛʨʠʧʧ, ʪʷʞʝʣʳʝ ʣʠʭʦʨʘʜʢʠ). ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʥʦʛʪʝʡ ʥʘ 

ʨʫʢʘʭ 0,5-1,2 ʤʤ ʚ ʥʝʜʝʣʶ, ʧʦʵʪʦʤʫ ʧʦ ʤʝʩʪʫ ʧʦʣʦʞʝʥʠʷ ʣʠʥʠʠ ɹʦ-ʈʝʡʣʠ ʥʘ 

ʥʦʛʪʝʚʦʡ ʧʣʘʩʪʠʥʢʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʢʦʛʜʘ ʙʳʣ ʧʠʢ ʙʦʣʝʟʥʠ. 

5. ɼʠʩʭʨʦʤʠʠ ï ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʥʦʛʪʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʢʨʘʰʠʚʘʥʠʝʤ ʵʥʜʦʛʝʥʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ (ʙʠʣʠʨʫʙʠʥ, 

ʬʝʥʦʣʬʪʘʣʝʠʥ, ʧʨʝʧʘʨʘʪʳ ʟʦʣʦʪʘ, ʩʝʨʝʙʨʘ, ʪʝʪʨʘʮʠʢʣʠʥʳ, ʘʥʪʠʤʘʣʷʨʠʡʥʳʝ, 

ʘʥʪʠʙʣʘʩʪʦʤʥʳʝ), ʥʦ ʠ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʩʦʩʪʦʷʥʠʝʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 
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ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ: ʙʝʣʳʝ 

ʥʦʛʪʠ (ʛʝʧʘʪʠʪ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ); ʞʝʣʪʳʝ ʥʦʛʪʠ (ʞʝʣʪʫʭʘ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʣʠʤʬʦʩʪʘʟ, ʛʠʧʝʨʪʠʨʝʦʟ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʘʤʠʣʦʠʜʦʟ, ʦʥʠʭʦʤʠʢʦʟ, ʧʨʠ ʧʨʠʝʤʝ 

ʪʝʪʨʘʮʠʢʣʠʥʘ ʠ ʘʢʨʠʭʠʥʘ); ʞʝʣʪʦʚʘʪʳʝ ʩ ʧʦʩʠʥʝʥʠʝʤ ʫ ʦʩʥʦʚʘʥʠʷ (ʜʠʘʙʝʪ); 

ʩʠʥʜʨʦʤ ʞʝʣʪʳʭ ʥʦʛʪʝʡ  ʚʢʣʶʯʘʝʪ ʪʨʠʘʜʫ ʧʨʠʟʥʘʢʦʚ (ʞʝʣʪʦʚʘʪʳʝ, ʫʪʦʣʱʝʥʥʳʝ, 

ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʝ ʥʦʛʪʠ + ʧʘʪʦʣʦʛʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ) ʠ 

ʩʚʷʟʘʥ ʩ ʨʷʜʦʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʢʘʨʮʠʥʦʤʘ ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ, ʣʠʤʬʦʛʨʘʥʫʣʝʤʘʪʦʟ ʠ ʥʝʭʦʜʞʢʠʥʩʢʘʷ ʣʠʤʬʦʤʘ, ʤʝʣʘʥʦʤʘ, ʨʘʢ ʪʝʣʘ 

ʤʘʪʢʠ), ʠ ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʦʛʪʝʡ ʧʦʷʚʣʷʶʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ! 

ʜʦ ʧʝʨʚʳʭ ʧʨʦʷʚʣʝʥʠʡ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ; ʢʨʘʩʥʳʝ ʥʦʛʪʠ (ʧʘʪʦʣʦʛʠʷ ʩʝʨʜʮʘ); 

ʵʨʠʪʨʦʥʠʭʠʠ ï ʧʦʢʨʘʩʥʝʥʠʝ, ʢʨʘʩʥʳʝ ʧʦʣʦʩʳ (ʧʦʣʠʮʠʪʝʤʠʷ, ʢʦʣʣʘʛʝʥʦʟʳ, 

ʘʤʠʣʦʠʜʦʟ, ʛʝʤʘʥʛʠʦʤʘ, ʛʝʤʦʬʠʣʠʷ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ  ʚʘʩʢʫʣʠʪ, 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ, ʜʝʨʤʘʪʦʤʠʦʟʠʪ); ʩʠʥʶʰʥʳʡ (ʢʨʘʩʥʦ-

ʬʠʦʣʝʪʦʚʳʡ) ʮʚʝʪ ʥʦʛʪʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʢʨʦʮʠʘʥʦʟʦʤ ʠ ʮʠʘʥʦʟʦʤ ʛʫʙ (ʚʝʥʦʟʥʳʡ 

ʩʪʘʟ ʧʨʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ); ʢʨʘʩʥʳʝ ʥʝʨʦʚʥʳʝ ʣʠʥʠʠ ʚʜʦʣʴ ʥʦʛʪʝʚʦʡ 

ʩʢʣʘʜʢʠ (ʩʠʩʪʝʤʥʘʷ ʢʨʘʩʥʘʷ ʚʦʣʯʘʥʢʘ ʠ ʜʨʫʛʠʝ ʢʦʣʣʘʛʝʥʦʟʳ); ʙʣʝʜʥʳʝ, ʙʝʣʳʝ 

ʥʦʛʪʠ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʦʟʦʚʘʪʦ-ʢʨʘʩʥʘʷ ʣʫʥʫʣʘ ʥʦʛʪʷ (ʘʥʝʤʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ); ʤʝʣʘʥʦʥʠʭʠʷ ï ʪʝʤʥʳʝ ʧʦʣʦʩʳ ʠ ʫʯʘʩʪʢʠ 

(ʙʦʣʝʟʥʴ ɸʜʜʠʩʦʥʘ, ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʥʝʚʫʩ, ʤʝʣʘʥʦʤʘ, ʪʨʘʚʤʳ, 

ʦʥʠʭʦʤʠʢʦʟʳ, ʧʨʠ ʧʨʠʝʤʝ ʜʦʢʩʦʨʫʙʠʮʠʥʘ ʠ ʟʠʜʦʚʫʜʠʥʘ). 

6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʠʟʤʝʥʝʥʠʷ ʥʦʛʪʝʡ ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ 5 ʣʝʪ ʥʘʟʘʜ (ʫ 40%): ʥʦʛʪʠ ʩʪʘʥʦʚʠʣʠʩʴ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʪʫʩʢʣʳʤʠ, ʣʦʤʢʠʤʠ, 37% ʦʪʤʝʪʠʣʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʥʦʛʪʷ 

ʥʘ ʞʝʣʪʳʡ (ʨʠʩ. 1 ɼ), ʫ 29% ʧʦʷʚʠʣʠʩʴ ʦʥʠʭʦʤʠʢʦʟʳ (ʨʠʩ. 1 ɽ). ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʫʞʝ ʠʤʝʶʱʘʷʩʷ ʦʥʠʭʦʜʠʩʪʨʦʬʠʷ ʣʝʛʢʦ ʦʩʣʦʞʥʷʝʪʩʷ ʤʠʢʦʪʠʯʝʩʢʦʡ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʝʡ ʥʦʛʪʝʚʦʛʦ ʘʧʧʘʨʘʪʘ. ʆʥʠʭʦʤʠʢʦʟʳ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 

40% ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʦʛʪʝʡ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ɺʆɿ 44,3% ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ ʩʪʨʘʜʘʶʪ ʦʥʠʭʦʤʠʢʦʟʘʤʠ, ʧʨʠʯʝʤ ʧʨʠ ʥʝʡʨʦʠʰʝʤʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʩʪʦʧʳ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʦʨʘʞʝʥʠʷ 
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ʥʦʛʪʝʡ, ʘ ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʡʨʦʧʘʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ  ʧʦʨʘʞʝʥʳ ʥʦʛʪʠ 

ʠ ʢʦʞʘ ʩʪʦʧ. 

 

ɸ. ʌʦʪʦ ʥʦʛʪʷ  ʨʝʩʧʦʥʜʝʥʪʘ: ʞʝʥʱʠʥʘ, 59 ʣʝʪ, ʚ ʘʥʘʤʥʝʟʝ 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ II ʪʠʧʘ ʠ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ. 

 

ɹ. ʌʦʪʦ ʥʦʛʪʷ ʨʝʩʧʦʥʜʝʥʪʘ: ʤʫʞʯʠʥʘ, 48 ʣʝʪ, 8 ʤʝʩʷʮʝʚ 

ʥʘʟʘʜ ʧʝʨʝʥʝʩ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʥʘ ʬʦʥʝ COVID-19. 

 

ɺ. ʌʦʪʦ ʥʦʛʪʷ ʨʝʩʧʦʥʜʝʥʪʘ: ʞʝʥʱʠʥʘ, 56 ʣʝʪ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ, 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ II ʪʠʧʘ, ʦʞʠʨʝʥʠʝ. 

 

ɻ. ʌʦʪʦ ʥʦʛʪʷ ʨʝʩʧʦʥʜʝʥʪʘ: ʞʝʥʱʠʥʘ, 32 ʛʦʜʘ, 3 ʤʝʩʷʮʘ 

ʥʘʟʘʜ ʙʳʣʘ 2-ʭ ʥʝʜʝʣʴʥʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʠʟ-ʟʘ COVID-19. 

 

ɼ. ʌʦʪʦ ʥʦʛʪʷ ʨʝʩʧʦʥʜʝʥʪʘ: 37% ʥʘʰʠʭ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʦʪʤʝʪʠʣʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʥʦʛʪʷ ʥʘ ʞʝʣʪʳʡ. 

 

ɽ. ʌʦʪʦ ʥʦʛʪʷ ʨʝʩʧʦʥʜʝʥʪʘ: ʦʥʠʭʦʤʠʢʦʟ ʫ ʙʦʣʴʥʦʡ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ II ʪʠʧʘ. 

ʈʠʩ. 1. ʌʦʪʦ ʠʟʤʝʥʝʥʥʳʭ ʥʦʛʪʝʡ ʥʘʰʠʭ ʘʥʦʥʠʤʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʦʥʠʭʦʧʘʪʠʡ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ: ñɻʠʧʧʦʢʨʘʪʦʚʳʝ 

ʥʦʛʪʠò ʚ ʬʦʨʤʝ ñʯʘʩʦʚʳʭ ʩʪʝʢʦʣò, ʤʘʪʦʚʳʝ ʜʚʫʭʮʚʝʪʥʳʝ ʥʦʛʪʠ ʊʝʨʨʠ,  ʥʦʛʪʠ 

ʃʠʥʜʩʝʷ (ñʧʦʣʦʚʠʥʘ ʥʘ ʧʦʣʦʚʠʥʫò), ʦʥʠʭʦʨʝʢʩʠʩ ʠ ʦʥʠʭʦʰʠʟʠʩ 

(ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ, ʨʘʩʱʝʧʣʝʥʠʝ ʥʦʛʪʷ), ʦʥʠʭʦʣʠʟʠʩ (ʦʪʩʣʦʝʥʠʝ), ʦʥʠʭʦʛʨʠʬʦʟ 

(ñʧʪʠʯʠʡ ʢʦʛʦʪʴò), ʩʢʣʝʨʦʥʠʭʠʷ (ʛʠʧʝʨʪʨʦʬʠʷ, ʫʪʦʣʱʝʥʠʝ, ʫʧʣʦʪʥʝʥʠʝ), 

ʛʘʧʘʣʦʥʠʭʠʷ (ʨʘʟʤʷʛʯʝʥʠʝ), ʪʨʘʭʠʦʥʠʭʠʷ (ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʪʫʩʢʣʦʩʪʴ), 

ʥʘʧʝʨʩʪʢʦʚʠʜʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʥʦʛʪʷ, ʧʣʘʪʦʥʠʭʠʷ (ʫʧʣʦʱʝʥʠʝ ʥʦʛʪʝʚʦʡ 

ʧʣʘʩʪʠʥʳ), ʦʥʠʭʦʤʘʜʝʟʠʩ (ʦʪʩʣʦʝʥʠʝ ʧʣʘʩʪʠʥʳ ʦʪ ʣʦʞʘ ʩʦ ʩʪʦʨʦʥʳ ʢʫʪʠʢʫʣʳ), 

ʤʠʢʨʦ- ʠ ʘʥʦʥʠʭʠʷ (ʘʥʦʤʘʣʴʥʦ ʢʦʨʦʪʢʘʷ ʥʦʛʪʝʚʘʷ ʧʣʘʩʪʠʥʘ ʠʣʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ) ʠ ʜʨʫʛʠʝ, ʥʦ ʥʘʰʝ ʨʝʩʧʦʥʜʝʥʪʳ ʥʘ ʥʠʭ ʥʝ ʫʢʘʟʳʚʘʣʠ. 
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ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʠ ʥʝʫʜʦʙʩʪʚ (ʵʩʪʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ 

ʞʝʥʱʠʥʳ ʤʘʩʢʠʨʦʚʘʣʠ ʥʘʥʝʩʝʥʠʝʤ ʣʘʢʘ, ʘ ʤʫʞʯʠʥʳ ʚʦʦʙʱʝ ʥʝ ʧʨʠʜʘʚʘʣʠ 

ʟʥʘʯʝʥʠʷ) ʥʘʰʠ ʨʝʩʧʦʥʜʝʥʪʳ ʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʤʦʱʴʶ ʢ ʜʝʨʤʘʪʦʣʦʛʫ (ʠ 

ʪʝʤ ʙʦʣʝʝ ʢ ʧʦʜʦʣʦʛʫ) ʥʝ ʦʙʨʘʱʘʣʠʩʴ, ʠ ʥʦʛʪʠ ʥʝ ʣʝʯʠʣʠ. ʀʥʪʝʨʝʩʥʳʤ ʦʢʘʟʘʣʩʷ 

ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʠʢʘʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʥʦʛʪʝʡ ʠ ʩʚʦʠʤ ʦʙʱʠʤ 

ʩʘʤʦʯʫʚʩʪʚʠʝʤ (ʥʘʣʠʯʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ) ʥʘʰʠ ʨʝʩʧʦʥʜʝʥʪʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ. ʀ ʪʦʣʴʢʦ ʧʦ ʥʘʰʠʤ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʚʦʧʨʦʩʘʤ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ 2 ʯʝʣʦʚʝʢʘ ʜʣʠʪʝʣʴʥʦ ʙʦʣʝʶʪ 

ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʝʡ (12%); 5 ʯʝʣʦʚʝʢ  (29%) ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʢʘʨʜʠʦʣʦʛʘ 

ʧʦ ʧʦʚʦʜʫ ʩʚʦʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʧʘʪʦʣʦʛʠʡ  (ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, 

ʀɹʉ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ); ʫ 6 ʣʶʜʝʡ (35%) ï ʟʘʙʦʣʝʚʘʥʠʷ 

ɾʂʊ (ʞʝʣʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, 

ʞʝʣʪʫʭʘ ʚ ʘʥʘʤʥʝʟʝ); ʫ 1 ʯʝʣʦʚʝʢʘ  ï ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (6%);  ʫ 2 ʣʶʜʝʡ ï 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ II ʪʠʧʘ (12%) ʠ 1 ʧʘʮʠʝʥʪ ʩ ʧʩʦʨʠʘʟʦʤ (6%). 

ɺʳʚʦʜʳ 

ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʦʛʪʝʚʦʡ ʧʣʘʩʪʠʥʝ (ʧʦʷʚʣʝʥʠʝ ʣʠʥʠʡ, ʪʦʯʝʢ, ʧʦʣʦʩʦʢ, 

ʚʤʷʪʠʥ, ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʮʚʝʪʘ, ʬʦʨʤʳ, ʧʨʦʯʥʦʩʪʠ, ʵʣʘʩʪʠʯʥʦʩʪʠ ʠ 

ʪ.ʜ.) ʫʞʝ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ ʚʦʟʤʦʞʥʳʭ ʥʝʧʦʣʘʜʢʘʭ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 

ʋʞʝ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʩʤʦʪʨʝ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʥʦʛʪʝʡ 

ʦʧʳʪʥʳʡ ʚʨʘʯ-ʜʠʘʛʥʦʩʪ ʤʦʞʝʪ ʟʘʧʦʜʦʟʨʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʘʪʦʣʦʛʠʶ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʧʨʦʚʝʩʪʠ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʠ ʫʙʝʜʠʪʴ ʧʘʮʠʝʥʪʘ ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʩʚʦʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʦʪʢʘʟʝ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʠ 

ʨʝʛʫʣʷʨʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʣʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ 

(ʜʘʞʝ ʝʩʣʠ ʝʱʝ ʥʝʪ ʞʘʣʦʙ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ), ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʝʱʝ ʩʢʨʳʪʦʡ, ʥʦ ʫʞʝ ʥʘʯʘʚʰʝʡʩʷ ʧʘʪʦʣʦʛʠʠ.  

ʊʦʧʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʴ ʫʯʝʥʠʝ ʢʠʪʘʡʩʢʦ-ʪʠʙʝʪʩʢʦʡ 

ʤʝʜʠʮʠʥʳ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʧʘʣʝʮ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʨʠʜʠʘʥʦʚ ʠ ʙʠʦʘʢʪʠʚʥʳʭ 

ʪʦʯʝʢ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʨʛʘʥʘ (ʙʦʣʴʰʦʡ 

ʧʘʣʝʮ ʩʚʷʟʘʥ ʩ ʤʦʟʛʦʤ ʠ ʯʝʨʝʧʦʤ, ʫʢʘʟʘʪʝʣʴʥʳʡ ï ʩ ʣʝʛʢʠʤʠ, ʩʨʝʜʥʠʡ ʧʘʣʝʮ 

ʩʚʷʟʘʥ ʩ ʪʦʥʢʦʡ ʢʠʰʢʦʡ, ʙʝʟʳʤʷʥʥʳʡ ï ʩ ʧʦʯʢʘʤʠ, ʘ ʤʠʟʠʥʝʮ ï ʩ ʩʝʨʜʮʝʤ).  
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ʂʃɯʅɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɯʅʌɽʂʎɯɰ COVID-19 ʋ ɼɯʊɽʁ 

 

ʂʦʣʻʩʥʽʢ ɼʤʠʪʨʦ ɯʚʘʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 

ʂʦʨʦʥʘʚʽʨʫʩʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʈʅʂ-ʚʽʨʫʩʽʚ, ʱʦ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ 

ʧʘʪʦʣʦʛʽʯʥʽ ʩʪʘʥʠ ï ʚʽʜ ʣʝʛʢʠʭ ʬʦʨʤ ʛʦʩʪʨʦʾ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʽʥʬʝʢʮʽʾ ʜʦ ʪʷʞʢʠʭ 

ʬʦʨʤ ʫ ʚʠʛʣʷʜʽ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ ʪʘ ʩʠʥʜʨʦʤʫ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟ ʣʝʪʘʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ.  

ʅʦʚʠʡ ʈʅʂ-ʢʦʨʦʥʘʚʽʨʫʩ (ɓ-ʢʦʨʦʥʘʚʽʨʫʩ ʛʨʫʧʠ 2 ʣʽʥʽʾ ɺ) ï SARS-CoV-2 

ʩʧʨʠʯʠʥʠʚ ʥʦʚʫ ʢʦʨʦʥʘʚʽʨʫʩʥʫ ʭʚʦʨʦʙʫ COVID-19, ʱʦ ʚʠʥʠʢʣʘ ʫ 2019 ʨʦʮʽ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʫ 2019-2021 ʨʨ. ʯʘʩʪʢʘ ʜʽʪʝʡ 

ʩʝʨʝʜ ʟʘʭʚʦʨʽʣʠʭ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʜʦʨʦʩʣʠʭ [1-3]. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ [] ʜʽʪʠ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 1-12 % ʫ ʩʪʨʫʢʪʫʨʽ ʭʚʦʨʠʭ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʜʠʩʢʫʪʫʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʧʨʦ ʜʽʪʝʡ, ʷʢ ʧʨʦ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʟʙʫʜʥʠʢʘ ʫ 

ʟʚôʷʟʢʫ ʟ ʣʝʛʢʠʤ ʽ ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʥʠʭ ʪʘ ʪʠʤ, ʱʦ 

ʜʽʪʠ ʚʠʜʽʣʷʶʪʴ ʚʽʨʫʩ ʤʝʥʰʝ,ʥʽʞ ʜʦʨʦʩʣʽ, ʽ ʪʦʤʫ ʚʦʥʠ ʻ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚ 

ʧʣʘʥʽ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ [16]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʚʝʩʪʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʩʠʤʧʪʦʤʽʚ 

ʫ ʜʽʪʝʡ ʽʟ ʧʽʜʪʚʝʨʜʞʝʥʦʶ ʽʥʬʝʢʮʽʻʶ COVID-19. 

ʄʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʧʨʦʜʦʚʞ 2020-2021 ʨʦʢʽʚ ʥʘ ʙʘʟʽ 

ʜʠʪʷʯʦʛʦ ʽʥʬʝʢʮʽʡʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʂʅʇ çʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʥʘ ʜʠʪʷʯʘ ʢʣʽʥʽʯʥʘ 

ʣʽʢʘʨʥʷè. ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʤʝʜʠʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ 45 ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 5 ʜʦ 18 

ʨʦʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʧʦʜʽʣ ʜʽʪʝʡ ʟʘ ʚʽʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1. ʋ ʙʽʣʴʰʦʩʪʽ 

ʜʽʪʝʡ ʚʩʪʘʥʦʚʣʝʥʦ ʣʝʛʢʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ (41 ʽʟ 45, 

91,1%). ʊʷʞʢʠʡ ʧʝʨʝʙʽʛ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʫ 4 ʜʽʪʝʡ (8,8 %). ʃʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʥʝ 

ʙʫʣʦ. ʊʽʣʴʢʠ ʫ ʢʦʞʥʦʾ ʧôʷʪʦʾ ʜʠʪʠʥʠ ʫ ʚʽʮʽ ʜʦ 18 ʨʦʢʽʚ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʪʠʧʦʚʽ 

ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ. 
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ɸʩʠʤʪʦʤʥʠʡ ʧʝʨʝʙʽʛ (ʧʦʟʠʪʠʚʥʠʡ ʘʥʘʣʽʟ ʥʘ COVID-19 ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʢʣʽʥʽʯʥʠʭ ʧʦʷʚ) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ, ʦʩʦʙʣʠʚʦ ʫ ʜʽʪʝʡ ʧʽʜʣʽʪʢʦʚʦʛʦ 

ʚʽʢʫ).  

 

ʈʠʩ. 1 ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʜʽʪʝʡ ʟʘ ʚʽʢʦʤ 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ ʜʽʘʛʥʦʟ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʤʝʪʦʜʦʤ 

ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ), ʯʘʩʪʢʦʚʦ ʤʝʪʦʜʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ (ɯʌɸ) ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʘ ʧʽʜʩʪʘʚʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ 

ʜʘʥʠʭ (ʨʠʩ.2). 

 

ʈʠʩ.2 ʄʝʪʦʜʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʥʬʝʢʮʽʾ COVID -19 

ʋ ʩʪʨʫʢʪʫʨʽ ʩʠʤʧʪʦʤʽʚ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʘʩʷ ʛʘʨʷʯʢʘ (57,7%), ʢʘʰʝʣʴ 

(53,3%), ʙʽʣʴ ʫ ʛʦʨʣʽ (42,2%). 

ɼʝʱʦ ʨʽʜʰʝ ʪʨʘʧʣʷʣʠʩʷ ʪʘʢʽ ʩʠʤʧʪʦʤʠ ʷʢ ʜʽʘʨʝʷ (17,7%), ʨʠʥʦʨʝʷ 

(15,5%). ʋ ʜʝʢʽʣʴʢʦʭ ʚʠʧʘʜʢʘʭ ʙʫʣʠ ʩʢʘʨʛʠ ʥʘ ʥʝʟʜʫʞʘʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʙʽʣʴ ʫ 
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ʤô̫ ʟʘʭ. ʋ ʜʚʦʭ ʭʚʦʨʠʭ ʜʽʪʝʡ ʙʫʣʦ ʜʠʭʘʥʥʷ ʟʽ ʩʚʠʩʪʦʤ. ɺ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ 

ʚʽʜʟʥʘʯʝʥʦ ʢʦ-ʽʥʬʝʢʮʽʶ (ʚʽʨʫʩ ʛʨʠʧʫ ɸ). 

ɺʠʩʥʦʚʦʢ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ 

ʽʥʬʝʢʮʽʾ COVID-19 ʫ ʜʽʪʝʡ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʝʨʝʚʘʞʥʦ ʣʝʛʢʠʡ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛ. ʅʝʦʙʭʽʜʥʦ ʧʦʜʘʣʴʰʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʘʥʘʣʽʟ ʥʘ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɸʃʔʇʈʆʊɽʂʊʀʅʋ ʗʂ ɹɯʆʄɸʈʂɽʈɸ ʊʗɾʂʆʉʊɯ 

ʇɽʈɽɹɯɻʋ ʄɯɸʉʊɽʅɯɰ ɻʈɸɺɯʉ 

 

ʂʦʥʦʧʣʷ ʃʽʥʘ ɸʥʜʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʊʠʭʦʥʦʚʘ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʽʾ ˉ1 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. Myasthenia gravis (ʭʚʦʨʦʙʘ ɽʨʙʘ ï ɻʦʣʴʜʬʣʘʤʘ ï ɾʦʣʣʽ) ï ʮʝ 

ʘʫʪʦʽʤʫʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤôʷʟʦʚʦʶ ʩʣʘʙʢʽʩʪʶ ʪʘ ʚʪʦʤʦʶ, 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ ʨʫʡʥʽʚʥʦʶ ʜʽʻʶ ɺ-ʢʣʽʪʠʥ ʪʘ ʧʦʚôʷʟʘʥʝ ʟ ʘʥʪʠʪʽʣʘʤʠ, 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʧʨʦʪʠ ʨʝʮʝʧʪʦʨʘ ʘʮʝʪʠʣʭʦʣʽʥʫ, ʤôʷʟʦʚʦ-ʩʧʝʮʠʬʽʯʥʦʾ ʢʽʥʘʟʠ ʪʘ 

ʙʽʣʢʘ 4, ʷʢʠʡ ʟʚôʷʟʘʥʠʡ ʽʟ ʣʽʧʦʧʨʦʪʝʾʥʦʤ ʥʘ ʧʦʩʪʩʠʥʘʧʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʥʝʨʚʦʚʦ-

ʤ'ʷʟʦʚʦʛʦ ʩʠʥʘʧʩʫ. ʇʽʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʨʝʜ ʞʽʥʦʢ ʚ ʋʢʨʘʾʥʽ ʧʨʠʧʘʜʘʻ ʥʘ 20-30 

ʨʦʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. [1] ɸʣʝ ʚʯʘʩʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʨʝʛʫʣʷʨʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟ ʢʦʨʝʢʮʽʻʶ ʣʽʢʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʫʧʝʥʷ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʛʽʜʥʦʾ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʙʘʟʠ ʜʘʥʠʭ Pubmed Central 

(https://www.ncbi.nlm.nih.gov/pubmed/) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʽʟ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʘʩʪʝʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʨʦʚʘʪʢʦʚʠʭ ʘʥʪʠʪʽʣ 

ʜʦ ʘʮʝʪʠʣʭʦʣʽʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʘʣʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʽʷʢ ʥʝ ʢʦʨʝʣʶʻ ʟ ʪʷʞʢʽʩʪʶ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. [2] ʅʘʨʘʟʽ ʧʨʦʚʦʜʠʪʴʩʷ ʨʷʜ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʴʧʨʦʪʝʢʪʠʥʫ ʷʢ ʙʽʦʤʘʨʢʝʨʘ ʨʦʟʚʠʪʢʫ ʤʽʘʩʪʝʥʽʾ ʛʨʘʚʽʩ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʎʶ ɼ., ʉʷ ɿ., ʎʟʷʦ ʍ., ɼʝʥ ɼʞ., ʏʞʘʥ 

ʃ. ʽ ʃʽ ɼʞ ʫ 2018 ʨʦʮʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ ʫ ʤʽʢʨʦʙʽʦʪʽ ʢʠʰʢʽʚʥʠʢʘ 

https://www.ncbi.nlm.nih.gov/pubmed/
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ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

(ʢʣʦʩʪʨʠʜʽʘʣʴʥʦʾ ʪʘ ʢʦʢʦʚʦʾ). ʂʨʽʤ ʪʦʛʦ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʜʠʩʙʘʢʪʝʨʽʦʟʫ 

ʢʦʨʝʣʶʚʘʣʘ ʟ ʨʽʚʥʷʤʠ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʟʘʧʘʣʝʥʥʷ ʫ ʩʠʨʦʚʘʪʮʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʤʽʘʩʪʝʥʽʻʶ. [3]  

ʂʘʣʴʨʦʪʝʢʪʠʥ ï ʮʝ ʢʘʣʴʮʽʡ-ʟʚôʷʟʫʶʯʠʡ ʙʽʣʦʢ, ʷʢʠʡ ʤʘʻ ʘʥʪʠʤʽʢʨʦʙʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʪʘ ʧʨʠʩʫʪʥʽʡ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʥʝʡʪʨʦʬʽʣʘʭ, ʤʦʥʦʮʠʪʘʭ ʪʘ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʝʢʘʣʴʥʦʛʦ ʢʘʣʴʧʨʦʪʝʢʪʠʥʫ ʚʞʝ 

ʘʢʪʠʚʥʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʩʝʙʝ ʷʢ ʥʘʜʽʡʥʠʡ ʥʝʽʥʚʘʟʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʠʭ ʪʘ ʜʠʩʙʽʦʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʢʽʚʥʠʢʘ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʌʫʢʫʥʘʛʠ ʪʘ ʐʫʭʝʡʷ ʚʽʜ 2018 ʨʦʢʫ [4], ʍʘʛʠ ʪʘ ɹʨʫʥʘ ʚʽʜ 1993 ʨʦʢʫ [5], ɼʞʝʡ 

ʇʝʧʧʝʨʘ ʪʘ ʉʘʣʣʽ ʍʘʤʫʨʘ ʚʽʜ 2013 ʨʦʢʫ [6] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ 

ʨʽʚʥʷʤʠ ʩʠʨʦʚʘʪʢʦʚʠʤʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽʟ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʘʫʪʦʽʤʫʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ: ʩʠʩʪʝʤʥʠʡ ʯʝʨʚʦʥʠʡ ʚʦʚʯʘʢ, ʘʫʪʦʽʤʫʥʥʠʡ ʚʘʩʢʫʣʽʪ ʪʘ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʨʝʘʢʮʽʷ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʥʘ ʤʘʣʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʤʽʘʩʪʝʥʽʻʶ ʌʨʘʫʢʝ ʉʪʘʰʘʡʪ ʽ ɹʝʥʜʞʘʤʽʥ ɻʦʪʪʝʨ ʚʽʜ 

2021 ʨʦʢʫ ʧʽʜʪʚʝʨʜʠʣʠ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʢʘʣʴʧʨʦʪʝʢʪʠʥʫ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʤʽʘʩʪʝʥʽʾ ʛʨʘʚʽʩ. [7] 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʘʣʴʧʨʦʪʝʢʪʠʥʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʚʦʨʦʙʦʶ ɽʨʙʘ 

ï ɻʦʣʴʜʬʣʘʤʘ ï ɾʦʣʣʽ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʷʜʫ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʘ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʤʽʘʩʪʝʥʽʾ 

ʛʨʘʚʽʩ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʥʘʷʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʽʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʴʧʨʦʪʝʢʪʠʥʫ ʷʢ ʙʽʦʤʘʨʢʝʨʘ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʥʘ ʤʘʣʽʡ ʛʨʫʧʽ ʱʝ ʚʘʞʢʦ ʢʘʟʘʪʠ ʧʨʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʚʥʽʚ ʮʴʦʛʦ 

ʙʽʣʢʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ. 
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ɺʃʀɺ ʂʋʈɯʅʅʗ ʅɸ ʇʆʂɸɿʅʀʂʀ ɸʆʈʊɸʃʔʅʆɻʆ ʊʀʉʂʋ ɯ 

ɾʆʈʉʊʂʆʉʊɯ ʉʋɼʀʅʅʆɰ ʉʊɯʅʂʀ ʋ ʆʉɯɹ ʄʆʃʆɼʆɻʆ ɺɯʂʋ 

 

ʂʨʘʚʯʫʥ ʇʘʚʣʦ ɻʨʠʛʦʨʦʚʠʯ 

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʝʥʩʣʝʨ ɼʘʨᾷʷ ɺʘʩʠʣʽʚʥʘ, 

ʉʦʣʦʭʘ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʽʚʥʘ, 

ʉʪʫʜʝʥʪʠ 

ʐʘʧʘʨʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

Phd, ʘʩʠʩʪʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʊʶʪʶʥʦʧʘʣʽʥʥʷ - ʤʘʩʰʪʘʙʥʘ ʧʨʦʙʣʝʤʘ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʚʩʴʦʛʦ 

ʩʚʽʪʫ. ʂʫʨʽʥʥʷ ʟʥʘʯʠʤʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʤʫ ʧʦʰʠʨʝʥʥʶ, ʜʦ 

ʧʦʷʚʠ ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʦʙ ʪʘ ʽʥʰʠʭ, ʟʙʽʣʴʰʫʶʯʠ ʽʥʚʘʣʽʜʠʟʘʮʽʶ ʪʘ ʩʤʝʨʪʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʢʫʨʽʥʥʷ ʥʘ ʧʦʢʘʟʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

(ʘʦʨʪʘʣʴʥʦʛʦ) ʪʠʩʢʫ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʚ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ʅʘʤʠ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 30 ʧʘʮʽʻʥʪʽʚ (15 ʯʦʣʦʚʽʢʽʚ ʪʘ 

15 ʞʽʥʦʢ) ʫ ʚʽʮʽ ʚʽʜ 17 ʜʦ 24 ʨʦʢʽʚ. ʉʪʘʞ ʢʫʨʽʥʥʷ ʩʪʘʥʦʚʠʚ ʚʽʜ 5 ʜʦ 7 ʨʦʢʽʚ. 

ɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ʧʘʮʽʻʥʪʽʚ ʟʘʛʘʣʦʤ ʩʪʘʥʦʚʠʚ 22,5 Ñ 3,5 ʢʛ/ʤ2. ʇʽʩʣʷ 

ʢʫʨʽʥʥʷ ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʦʩʷ ʩʧʽʣʴʥʝ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʦʣʽʯʥʦʛʦ ɸʊ (ʉɸʊ), ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ (ɼɸʊ), ʧʫʣʴʩʦʚʦʛʦ ɸʊ 

(ʇɸʊ). ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥ ʘʧʘʨʘʪ çVaSera VS- 1000è (Fukuda 

Denshi, ʗʧʦʥʽʷ) ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʞʦʨʩʪʢʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʠ ʦʮʽʥʶʚʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʮʝʚʦ-ʯʦʚʥʠʢʦʚʠʡ 

ʽʥʜʝʢʩ ʞʦʨʩʪʢʦʩʪʽ (R-CAVI) ʪʘ ʩʝʨʮʝʚʦ-ʢʦʣʽʥʥʠʡ ʽʥʜʝʢʩ ʞʦʨʩʪʢʦʩʪʽ (R-kC AVI), 

ʽʥʜʝʢʩ ʘʫʛʤʝʥʪʘʮʽʾ ʪʠʩʢʫ ʥʘ ʧʨʘʚʽʡ ʨʫʮʽ (R-AI), ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʫʣʴʩʦʚʦʾ 

ʭʚʠʣʽ (ʉʈʇɺ) ʧʦ ʩʫʜʠʥʘʭ ʤ'ʷʟʦʚʦʛʦ (B-PWV) ʪʘ ʝʣʘʩʪʠʯʥʦʛʦ ʪʠʧʽʚ (R-PWV). 

ʇʦʢʘʟʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʘʦʨʪʘʣʴʥʦʛʦ) ɸʊ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʩʢʫ ʘʫʛʤʝʥʪʘʮʽʾ, 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʘ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʽʥʜʝʢʩʽʚ ʘʫʛʤʝʥʪʘʮʽʾ ʚʠʚʯʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʤʝʪʦʜʫ ʪʦʥʦʤʝʪʨʽʾ "SphygmoCor" (AtCor, ɸʚʩʪʨʘʣʽʷ). ʉʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʧʨʦʛʨʘʤʠ Statistica 6.0. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʠ ʢʣʽʥʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʉɸɼ ï 

115,07Ñ11,59 ʤʤ ʨʪ.ʩʪ., ɼɸʊ ï 72,33 Ñ9,14 ʤʤ ʨʪ.ʩʪ., ʇɸɼ - 44,93Ñ7,18 ʤʤ ʨʪ.ʩʪ. 

ʇʽʩʣʷ ʢʫʨʽʥʥʷ ʚʽʜʟʥʘʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʉɸɼ ʥʘ 12,6% (p<0,05), ɼɸʊ ʥʘ 11,1% 

(p<0,003), ʇɸɼ ʥʘ 17,7% (p<0,004). ʂʫʨʽʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʞʦʨʩʪʢʽʩʪʴ 

ʩʫʜʠʥ ʝʣʘʩʪʠʯʥʦʛʦ ʪʠʧʫ, ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʶʯʠ ʩʝʨʮʝʚʦ-ʚʘʩʢʫʣʷʨʥʠʡ ʽʥʜʝʢʩ 

ʞʦʨʩʪʢʦʩʪʽ (R-CAVI) ʥʘ 17,8% (p<0,003), ʩʝʨʮʝʚʦ-ʢʦʣʽʥʥʠʡ ʽʥʜʝʢʩ ʞʦʨʩʪʢʦʩʪʽ 

(R-kCAVI) ʥʘ 14,5% (p<0,003), ʋʈʇɺ ʧʦ ʩʫʜʠʥʘʭ ʝʣʘʩʪʠʯʥʦʛʦ ʪʠʧʫ (R-PWV) ʥʘ 

14,0 % (p<0,006). ʇʽʩʣʷ ʢʫʨʽʥʥʷ ʚʽʜʤʽʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʘʫʛʤʝʥʪʘʮʽʾ ʥʘ 

40,0% (p<0,003), ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʽʚ ʘʫʛʤʝʥʪʘʮʽʾ ʥʘ 6,5 

(p<0,05) ʪʘ ʥʘ 50,0 % (p<0,05) ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʠʩʢʦʤ ʥʘ ʦʨʛʘʥʠ-ʤʽʰʝʥʽ. 

ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʢʫʨʽʥʥʷ ʥʘ ʧʦʢʘʟʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʘʦʨʪʘʣʴʥʦʛʦ) ʪʠʩʢʫ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ ʚ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 
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ʋɼʂ: 618.3-06 

ɼʀʉɹɯʆʊʀʏʅɯ ʇʆʈʋʐɽʅʅʗ ɺɸɻɯʅɸʃʔʅʆɻʆ ɹɯʆʊʆʇʋ ʋ 

ɺɸɻɯʊʅʀʍ ɯɿ ɻɽʉʊɸʎɯʁʅʀʄ ʇɯɭʃʆʅɽʌʈʀʊʆʄ 

 

ʂʫʭʣʽʡ ɺʣʘʜʠʩʣʘʚ ʖʨʽʡʦʚʠʯ 

ʣʽʢʘʨ-ʽʥʪʝʨʥ ʘʢʫʰʝʨ-ʛʽʥʝʢʦʣʦʛ 

ʂʅʇ ʄʂʃ ʤ. ʉʣʦʚôʷʥʩʴʢ 

ɻʫʩʻʚ ɺʷʯʝʩʣʘʚ ʄʠʭʘʡʣʦʚʠʯ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʽ ʛʽʥʝʢʦʣʦʛʽʾ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʍʘʧʯʝʥʢʦʚʘ ɼʘʨô ʷ ʉʝʨʛʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ 

ʤ. ʃʠʤʘʥ 

 

ʈʝʟʶʤʝ. ɻʝʩʪʘʮʽʡʥʠʡ ʧʽʻʣʦʥʝʬʨʠʪ ð ʦʜʥʝ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠ ʚʘʛʽʪʥʦʩʪʽ. ɺʽʥ ʻ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ ʟ 

ʧʝʨʝʚʘʞʥʠʤ ʫʨʘʞʝʥʥʷʤ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʾ ʪʢʘʥʠʥʠ, ʦʙʫʤʦʚʣʝʥʠʤ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʽʥʬʝʢʮʽʻʶ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʧʨʦʮʝʩʫ ʯʘʰʢʦʚʦ-

ʤʠʩʢʦʚʦʾ ʩʠʩʪʝʤʠ. ʇʘʪʦʣʦʛʽʷ ʥʠʨʦʢ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʚʘʛʽʪʥʦʩʪʽ, 

ʧʦʣʦʛʽʚ ʽ ʩʪʘʥ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ. ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʚʠʚʯʝʥʥʷʤ ʚʘʛʽʥʘʣʴʥʦʛʦ ʙʽʦʪʦʧʫ ʫ ʞʽʥʦʢ ʟ ʽʥʬʝʢʮʽʻʶ 

ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, ʷʢʽ ʻ ʯʘʩʪʠʤ ʛʝʩʪʘʮʽʡʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʪʘ ʚʠʥʠʢʘʻ ʷʢ 

ʥʘʩʣʽʜʦʢ ʘʥʘʪʦʤʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʘʛʽʪʥʽʩʪʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɻʝʩʪʘʮʽʡʥʠʡ ʧʽʻʣʦʥʝʬʨʠʪ, ʚʘʛʽʥʘʣʴʥʠʡ ʙʽʦʪʦʧ, 

ʫʩʢʣʘʜʥʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ. 

ɺʚʝʜʝʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʣʽʢʘʨʽʚ 

ʜʦ ʧʨʦʙʣʝʤʠ ʧʽʻʣʦʥʝʬʨʠʪʫ ʫ ʚʘʛʽʪʥʠʭ, ʮʷ ʧʘʪʦʣʦʛʽʷ ʧʨʦʜʦʚʞʫʻ ʟʘʡʤʘʪʠ 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʴ ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʷʢ ʟʘ ʯʘʩʪʦʪʦʶ 

ʨʦʟʚʠʪʢʫ, ʪʘʢ ʽ ʟʘ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʪʘ ʥʘʩʣʽʜʢʽʚ. ʇʘʪʦʣʦʛʽʷ ʥʠʨʦʢ ʪʘ 

ʩʝʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʫ ʚʘʛʽʪʥʠʭ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ 

ʫ ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʧʦʰʠʨʝʥʽʩʪʶ, ʥʝʫʭʠʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ, 
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ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʨʦʟʚʠʪʢʫ ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ. 

ʇʽʻʣʦʥʝʬʨʠʪ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʨʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʚʘʛʽʪʥʠʭ, ʧʨʠ 

ʮʴʦʤʫ ʯʘʩʪʦʪʘ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʚʽʜ 5 ʜʦ 20% 

[1,2]. ʇʨʦʚʝʜʝʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʫʚʘʣʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʧʽʻʣʦʥʝʬʨʠʪ ʫ ʚʘʛʽʪʥʠʭ ʥʝ ʤʘʻ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʟʥʠʞʝʥʥʷ, ʘ ʥʘʚʧʘʢʠ ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʻ [1,2,3,4]. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʮʷ 

ʧʨʦʙʣʝʤʘ ʥʘʙʫʚʘʻ ʫ ʚʘʛʽʪʥʠʭ, ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʤʘʪʝʨʽ ʪʘ ʧʣʦʜʘ. ʈʠʟʠʢ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʧʽʻʣʦʥʝʬʨʠʪʽ ʫ ʚʘʛʽʪʥʠʭ 

ʚʠʟʥʘʯʝʥʦ ʧʦʰʠʨʝʥʽʩʪʶ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ð 9,8 ʥʘ 100 ʧʦʣʦʛʽʚ [2,4]. ɿʘ 

ʜʘʥʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʘʚʪʦʨʽʚ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ ʫ ʚʘʛʽʪʥʠʭ ʽʟ ʧʽʻʣʦʥʝʬʨʠʪʦʤ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 11ï15 % ʚʠʧʘʜʢʽʚ [5, 6,7]. ʋ ʙʽʣʴʰ ʨʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʦʢʘʟʘʥʦ, ʱʦ 15 % ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚʽʜ ʤʘʪʝʨʽʚ ʽʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ 

ʤʘʶʪʴ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʤʘʩʫ ʤʝʥʰʝ 2500ʛ [9]. ʄʘʪʝʨʠʥʩʴʢʽ ʫʩʢʣʘʜʥʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʚʘʛʽʪʥʠʭ ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʽ. 

ɺʽʜʥʦʩʥʠʡ ʨʠʟʠʢ ʧʝʨʝʜʯʘʩʥʦʛʦ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 15-20%; 

ʛʽʧʝʨʪʝʥʟʽʾ/ʧʨʝʝʢʣʘʤʧʩʽʾ ð 30-40%, ʘʥʝʤʽʾ ð ʜʦ 28%. ɯʥʬʝʢʮʽʡʥʘ ʧʘʪʦʣʦʛʽʷ 

ʧʣʘʮʝʥʪʠ, ʦʙʦʣʦʥʦʢ, ʧʣʦʜʘ (ʧʣʘʮʝʥʪʠʪ, ʭʦʨʽʦʥʘʤʥʽʦʥʽʪ, ʙʘʛʘʪʦʚʦʜʜʷ, 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʘ ʽʥʬʝʢʮʽʷ ʧʣʦʜʘ) ʢʦʥʩʪʘʪʫʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ 

[2,9] ʜʦ 30%, ʷʢʽ ʩʭʠʣʴʥʽ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʘʤʝ ʢʦʥʪʘʤʽʥʘʮʽʷ ʟʙʫʜʥʠʢʘʤʠ 

ʝʣʝʤʝʥʪʽʚ ʧʣʦʜʦʚʦʛʦ ʷʡʮʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦʛʦ ʛʝʤʘʪʦʛʝʥʥʠʤ ʰʣʷʭʦʤ. ʋ 

ʚʘʛʽʪʥʠʭ ʟ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʫ 20% ʚʠʧʘʜʢʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʩʣʘʙʢʽʩʪʴ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʯʘʩʪʦʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʜʞʝʥʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 28%, ʘ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʢʨʦʚʦʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ - ʧʦʥʘʜ 17% [2,4,6]. ʇʽʻʣʦʥʝʬʨʠʪ ʧʽʜ 

ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʽ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʩʪʨʘʞʜʘʥʥʷ ʧʣʦʜʘ [2,9].  

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʽʻʣʦʥʝʬʨʠʪʫ ʫ ʚʘʛʽʪʥʠʭ ʻ ʤʽʭʫʨʦʚʦ-

ʩʝʯʦʚʽʜʥʠʡ ʨʝʬʣʶʢʩ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴ ʟʽ ʟʤʽʥʦʶ ʽʤʫʥʥʦʛʦ ʽ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʽʚ, ʟʙʽʣʴʰʝʥʥʶ ʨʦʣʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʟʙʫʜʥʠʢʽʚ ʽ ʧʝʨʝʭʦʜʦʤ ʾʭ ʚ 

ʧʘʪʦʛʝʥʥʽ ʬʦʨʤʠ. ʋ ʚʘʛʽʪʥʠʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʯʘʰʢʦʚʦ-ʤʠʩʢʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʛʽʧʦʪʦʥʽʷ ʩʝʯʦʚʦʜʽʚ ʽ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʨʦʟʩʣʘʙʣʝʥʥʷ ʩʬʽʥʢʪʝʨʘ ʫʨʝʪʨʠ, 
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ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʨʝʘʢʮʽʻʶ ʛʣʘʜʢʠʭ ʚʦʣʦʢʦʥ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʦʛʝʩʪʝʨʦʥʫ. ʋ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʦʢ ʚʠʥʠʢʘʶʪʴ ʤʽʭʫʨʦʚʦ-ʩʝʯʦʚʽʜʥʠʡ ʽ 

ʩʝʯʦʚʽʜʥʦ-ʣʦʭʘʥʢʦʚʠʡ ʨʝʬʣʶʢʩʠ. ʉʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 1,5-ʢʨʘʪʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʽ ʤʝʭʘʥʽʯʥʠʤ ʟʜʘʚʣʝʥʥʷʤ ʩʝʯʦʚʦʜʽʚ 

ʟʙʣ̔ʴʰʝʥʦʶ ʤʘʪʢʦʶ. ʇʘʪʦʣʦʛʽʶ ʚʠʢʣʠʢʘʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ-ʢʦʤʤʝʥʩʘʣʠ, ʷʢʽ 

ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʢʦʣʦʥʽʟʫʶʪʴ ʧʝʨʠʫʨʝʪʨʘʣʴʥʫ ʪʘ ʧʝʨʠʘʥʘʣʴʥʫ ʜʽʣʷʥʢʠ. 

ʋ 95% ʧʘʮʽʻʥʪʦʢ ʚʠʩʽʚʘʻʪʴʩʷ ʤʦʥʦʽʥʬʝʢʮʽʷ. ʄʘʡʞʝ 2/3 ʚʠʧʘʜʢʽʚ ʝʪʽʦʧʘʪʦʛʝʥʠ 

ʛʨʘʤʥʝʛʘʪʠʚʥʽ: ʜʦ 70 % ʚʘʛʽʪʥʠʭ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʚ ʘʥʘʣʽʟʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʠʰʢʦʚʘ ʧʘʣʠʯʢʘ, ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʪʝʡ, ʢʣʝʙʩʽʻʣʘ, 

ʝʥʪʝʨʦʙʘʢʪʝʨ, ʮʠʪʨʦʙʘʢʪʝʨ, ʧʩʝʚʜʦʤʦʥʘʜʠ, ʥʝʬʝʨʤʝʥʪʫʶʯʽ ʙʘʢʪʝʨʽʾ. 

ɻʨʘʤʧʦʟʠʪʠʚʥʘ ʤʽʢʨʦʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʬʽʣʦʢʦʢʘʤʠ (ʝʧʽʜʝʨʤʘʣʴʥʠʤ, 

ʩʘʧʨʦʬʽʪʥʠʤ), ʛʝʤʦʣʽʪʠʯʥʠʤ ʩʪʨʝʧʪʦʢʦʢʦʤ, ʬʝʢʘʣʴʥʠʤ ʝʥʪʝʨʦʢʦʢʦʤ. ɼʦ ʛʨʫʧʠ 

ʨʠʟʠʢʫ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʘʛʽʪʥʠʭ ʽʟ 

ʥʘʷʚʥʽʩʪʶ ʚʪʦʨʠʥʥʠʭ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ (ʭʨʦʥʽʯʥʠʡ ʪʦʥʟʠʣʽʪ, ʢʘʨʽʻʩ, 

ʙʝʟʩʠʤʧʪʦʤʥʘ ʙʘʢʪʝʨʽʫʨʽʷ, ʧʦʨʫʰʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ, ʪʦʱʦ ) 

ɯʥʬʝʢʮʽʡʥʘ ʧʘʪʦʣʦʛʽʷ ʛʝʥʽʪʘʣʽʡ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʤʘʡʞʝ ʫ 80% ʚʠʧʘʜʢʽʚ, 

ʧʨʠʯʦʤʫ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʞʽʥʦʢ ʚʠʷʚʣʷʶʪʴʩʷ ʽʥʬʝʢʮʽʾ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ [1,3,6]. ʇʨʘʢʪʠʯʥʦ ʚ 100% ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʷʚʥʽ ʜʠʩʙʽʦʪʠʯʥʽ 

ʧʨʦʮʝʩʠ. ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [4,5] ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʚ ʤʽʢʨʦʙʽʦʮʝʥʦʟʽ ʧʽʭʚʠ ʫ ʚʘʛʽʪʥʠʭ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʚ ʩʢʣʘʜʽ ʦʙʣʽʛʘʪʥʦʾ ʚʘʛʽʥʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ, ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʾ ʛʨʫʧʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʠʩʙʽʦʟʫ 

ʧʽʭʚʠ ʪʘ ʚʠʢʣʠʢʘʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ [2,4,5]. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʠʩʙʽʦʟ 

ʧʽʭʚʠ, ʩʘʤ ʧʦ ʩʦʙʽ, ʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ, ʘ ʪʘʢʦʞ ʘʥʦʤʘʣʽʡ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʽʩʣʷʧʦʣʦʛʦʚʠʭ 

ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʧʣʦʜʘ ʪʘ ʨʘʥʥʴʦʾ 

ʥʝʦʥʘʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ [10].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚʘʛʽʥʘʣʴʥʦʛʦ 

ʙʽʦʪʦʧʫ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʢʣʽʥʽʢʦ-

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 123 ʽʩʪʦʨʽʡ ʧʦʣʦʛʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʝʨʝʜʙʘʯʘʣʦ ʥʘʩʘʤʧʝʨʝʜ ʚʠʚʯʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʛʝʩʪʘʮʽʡʥʠʤ 

ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʜʠʩʙʽʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ. ʆʮʽʥʶʚʘʥʥʷ 

ʙʽʦʮʝʥʦʟʫ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʫ ʚʘʛʽʪʥʠʭ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʢʣʘʩʠʯʥʦʛʦ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʧʦʩʽʚʫ ʪʘ ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪ-ʩʠʩʪʝʤʠ çʌʝʤʦʬʣʦʨ 16è. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɻʦʩʪʨʠʡ ʧʽʻʣʦʥʝʬʨʠʪ ʧʽʜ 

ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ: ʚ I ʪʨʠʤʝʩʪʨʽ - ʫ 13 ʧʘʮʽʻʥʪʦʢ (10,57%), ʫ II 

ʪʨʠʤʝʩʪʨʽ ï ʫ 67 (54,47%), ʚ III ʪʨʠʤʝʩʪʨʽ ï ʫ 43 ʚʘʛʽʪʥʠʭ (34,96%) ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ.  

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʤʽʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʫ ʩʝʯʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʛʝʩʪʘʮʽʡʥʦʛʦ 

ʧʽʻʣʦʥʝʬʨʠʪʫ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʝʥʽ Escherichia coli (65,85 

%) ʪʘ Enterococcus faecalis (29,27 %) ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ ʚʘʛʽʪʥʦʩʪʽ, ʷʢ 

ʤʦʥʦʬʘʢʪʦʨ ʪʘʢ ʽ ʫ ʧʦʻʜʥʘʥʥʽ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ ʯʘʩʪʦʪʦʶ ʝʪʽʦʣʦʛʽʯʥʦʛʦ 

ʯʠʥʥʠʢʘ ʚʠ̫ʚʣʝʥʦ Staphylococcus spp. ï2,44 %, ʪʨʝʪʻ ʤʽʩʮʝ ʧʦʩʽʣʠ ï 

Streptococcus spp., ï 1,63 %; ʚ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ ʫ ʷʢʦʩʪʽ ʟʙʫʜʥʠʢʘ ʙʫʣʘ 

ʧʨʠʩʫʪʥʷ ʛʨʫʧʘ ʙʘʢʪʝʨʽʡ ʩʽʤʝʡʩʪʚʘ Micrococcaceae ʚʠʜʫ Micrococcus - 0,81 %. 

ʊʠʪʨ ʢʠʰʢʦʚʠʭ ʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʟ ʩʝʯʽ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʟ ʛʝʩʪʘʮʽʡʥʠʤ 

ʧʽʻʣʦʥʝʬʨʠʪʦʤ, ʢʦʣʠʚʘʚʩʷ ʚʽʜ 10  ʜʦ 10  ʂʋʆ/ʤʣ ʽ ʙʫʚ ʜʽʘʛʥʦʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ.  

ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʧʦʨʫʰʝʥʴ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ ʤʘʣʠ 

ʧʨʦʷʚʠ ʫ ʚʘʛʽʪʥʠʭ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʫ II  ʪʨʠʤʝʩʪʨʽ. ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʠʜʽʣʝʥʥʷ ʟʽ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ: ʨʷʩʥʽ, ʟ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ 

çʧʨʦʪʫʭʣʦʾ ʨʠʙʠè, ʙʽʣʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʛʦʤʦʛʝʥʥʽ, ʽʥʦʜʽ ʟ ʩʠʨʥʠʩʪʠʤʠ 

ʚʢʣʶʯʝʥʥʷʤʠ. ʇʨʠ ʦʛʣʷʜʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʚʠʷʚʣʷʣʘʩʷ 

ʛʽʧʝʨʝʤʽʷ ʚʫʣʴʚʠ ʽ ʧʽʭʚʠ, ʥʝʟʥʘʯʥʠʡ ʥʘʙʨʷʢ. ɺ ʩʪʨʫʢʪʫʨʽ ʜʠʩʙʽʦʟʫ ʫ ʞʽʥʦʢ ʟ 

ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʥʘʝʨʦʙʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ: ʜʦʤʽʥʫʶʯʘ ʨʦʣʴ ʙʫʣʘ ʟʘ ʫʯʘʩʪʶ Gardnerella vaginalis ï 76 

ʚʠʧʘʜʢʽʚ (61,79%) ʫ ʚʘʛʽʪʥʠʭ ʚ ʪʠʪʨʽ ʙʽʣʴʰ ʟʘ 10  ʂʋʆ/ʤʣ, Ureaplasma 

(urealyticum + parvum) ï 8 (6,5%) ʪʘ 7 (5,69%) ʚʠʧʘʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʪʠʪʨ ʷʢʠʭ 
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ʩʪʘʥʦʚʠʚ 10  ʂʋʆ/ʤʣ; Atopobium vaginae ï 10 ʚʠʧʘʜʢʽʚ (8,13 %) ʫ ʪʠʪʨʽ 

ʧʝʨʝʚʠʱʫʶʯʠʡ ʢʣʽʥʽʯʥʦ ʧʨʠʧʫʩʪʠʤʠʡ ʧʦʨʽʛ. ɺʘʛʽʥʘʣʴʥʠʡ ʢʘʥʜʠʜʦʟ (ʪʠʪʨ ʙʽʣʴʰ 

ʘʥʽʞ 10  ʂʋʆ/ʤʣ) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 11 (8,94 %) ʜʦʩʣʽʜʞʫʻʤʠʭ ʚʘʛʽʪʥʠʭ ʥʘ ʪʣʽ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ Lactobacillus spp. ʪʘ ʥʘʷʚʥʦʩʪʽ ʤʘʨʢʝʨʽʚ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʊʦʙʪʦ, ʤʘʡʞʝ ʚ 91,05% (112 ʚʠʧʘʜʢʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʙʩʪʝʞʝʥʠʭ ʚʘʛʽʪʥʠʭ)ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʦʨʫʰʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ ʫ ʧʘʮʽʻʥʪʦʢ ʽʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʽʟ ʚʧʝʚʥʝʥʽʩʪʶ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ 

ʚʘʛʽʪʥʠʭ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʻ ʧʦʨʫʰʝʥʥʷ 

ʚʘʛʽʥʘʣʴʥʦʛʦ ʙʽʦʪʦʧʫ, ʪʘ ʥʘʚʧʘʢʠ, ʧʦʨʫʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʽʻʣʦʥʝʬʨʠʪʫ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʴ, ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫ ʚʘʛʽʪʥʠʭ ʟ ʛʝʩʪʘʮʽʡʥʠʤ ʧʽʻʣʦʥʝʬʨʠʪʦʤ ʤʘʶʪʴ ʤʽʩʮʝ ʜʦʚʦʣʽ 

ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʧʽʭʚʠ. ʋʩʫʥʝʥʥ̫ ʚʘʛʽʥʘʣʴʥʦʛʦ ʜʠʩʙʽʦʟʫ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥ ̫ ʥʦʨʤʘʣʴʥʦʾ ʚʘʛʽʥʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʛʝʩʪʘʮʽʡʥʦʛʦ ʧʽʻʣʦʥʝʬʨʠʪʫ ʙʫʜʝ ʩʧʨʠʷʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʤʝʥʰʝʥʥʶ 

ʘʢʫʰʝʨʩʴʢʠʭ ʪʘ ʧʝʨʠʥʘʪʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʂʆʈɽʂʎɯɰ ʉʇʆʉʆɹʋ ɾʀʊʊʗ ʉʊʋɼɽʅʊɯɺ, ʑʆ 

ʄɸʖʊʔ ʐʂɯɼʃʀɺɯ ɿɺʀʏʂʀ 

 

ʄʘʣʴʮʝʚʘ ʆʣʴʛʘ ɹʦʨʠʩʽʚʥʘ, 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɼɺʅɿ ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʬʘʢʫʣʴʪʝʪ ʟʜʦʨʦʚôʷ ʪʘ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʢʘʬʝʜʨʘ ʦʩʥʦʚ ʤʝʜʠʮʠʥʠ, ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

ʉʘʤʦʡʣʝʥʢʦ ʉʚʽʪʣʘʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʣʽʢʘʨ, ʟʘʤʽʩʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʤʝʜʠʯʥʠʭ ʧʠʪʘʥʴ 

ʉʪʨʷʧʢʦ ʗʥʘ ɯʚʘʥʽʚʥʘ, 

ʣʽʢʘʨ-ʧʫʣʴʤʦʥʦʣʦʛ 

ʅʝʢʦʤʝʨʮʽʡʥʝ ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çʋʞʛʦʨʦʜʩʴʢʘ ʤʽʩʴʢʘ ʧʦʣʽʢʣʽʥʽʢʘè 

ʋʞʛʦʨʦʜʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʐʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ ʫ ʤʦʣʦʜʽʞʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʘ ̒ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʞʠʪʪʷ ʤʦʣʦʜʽ ʙʫʜʴ-ʷʢʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ. ʅʘ 

ʞʘʣʴ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʩʦʙʠ, ʱʦ ʙʫʣʠ ʚʪʷʛʥʝʥʠʤʠ ʜʦ ʚʞʠʚʘʥʥʷ 

ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʪʘ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ, 

ʧʨʦʜʦʚʞʫʶʪʴ ʚʝʩʪʠ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʱʦ ʥʝ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʙʽʣʴʥʦʛʦ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʧʦʢʘʟʥʠʢ 

ʤʦʣʦʜʽʞʥʦʛʦ ʘʣʢʦʛʦʣʽʟʤʫ, ʧʨʦʙʣʝʤʘ ʚʞʠʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʧʠʨʪʥʦʛʦ ʩʪʘʻ ʨʽʢ 

ʚʽʜ ʨʦʢʫ ʚʩʝ ʛʦʩʪʨʽʰʦʶ, ʘ ʮʝ ʩʪʘʻ ʚʝʣʠʢʦʶ ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɿʘ ʜʘʥʠʤʠ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʤʦʣʦʜʽ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʦʩʽʙ 

ʚʽʢʦʤ 18-20 ʨʦʢʽʚ, ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʚʞʠʚʘʶʪʴ ʙʽʣʴʰʝ 65 % ʨʝʩʧʦʥʜʝʥʪʽʚ 

[1, 2]. 

ɿʘ ʜʘʥʠʤʠ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʦʧʠʪʫʚʘʥʴ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽ ʟʘʭʦʜʠ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʥʝ ʜʘʶʪʴ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʟʥʘʯʝʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɺ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʘʭ ʧʦʣʽʪʠʢʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô'ʷ (ɺʆʆɿ) ʱʦʜʦ 
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ʧʦʢʨʘʱʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʪʘ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘ ʷʢʽ ʪʨʝʙʘ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʤʝʥʰʠʪʠ ʰʢʦʜʫ ʜʣʷ ʟʜʦʨʦʚôʷ, ʷʢʦʾ ʟʘʚʜʘʶʪʴ ʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʟʘʛʘʣʦʤ. 

ʋʚʘʛʘ ʤʘʻ ʘʢʮʝʥʪʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʤʝʜʠʯʥʠʭ ʟʘʙʦʨʦʥʘʭ, ʘʣʝ ʽ ʥʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʘʭ, ʇʨʠ ʮʴʦʤʫ, ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʥʘʩʘʤʧʝʨʝʜ ʩʧʠʨʘʪʠʩʷ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥ,̔ ʦʩʦʙʠʩʪʽʩʥ ̔ʬʘʢʪʦʨʠ [4, 5, 6]. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʜʽʡʩʥʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ 

ʚʞʠʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʚʠʚʯʠʪʠ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ. ʆʙˇʨʫʥʪʫʚʘʪʠ ʪʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʥʝʚʞʠʚʘʥʥʷ ʩʣʘʙʦ 

ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʪʫʜʝʥʪʘʤʠ, ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʨʫʰʝʥʴ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ 

ʦʩʪʘʥʥʽʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʧʠʪʫʚʘʣʴʥʠʢʠ, ʘʥʢʝʪʠ ʟ ʧʠʪʘʥʥʷ 

ʧʨʠʯʠʥ ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʝʨʝʜ ʤʦʣʦʜʽ. ʊʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ: 

ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ, ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʦʾ, ʩʦʮʽʘʣʴʥʦ - ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘʥʘʣʽʟ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʨʦʙʦʪʠ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɽʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ: 

ʘʥʢʝʪʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʪʘʚʣʝʥʥʷ ʪʘ ʩʭʠʣʴʥʦʩʪʝʡ ʱʦʜʦ ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʧʝʨʰʠʭ ʜʚʦʭ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ 

ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʪʘ ʦʧʠʪʘʥʽ 40 ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʽʜʪʚʝʨʜʠʣʠ ʥʝʦʜʥʦʨʘʟʦʚʝ ʚʞʠʚʘʥʥʷ 

ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʟ ʥʠʭ 28 (70%) ʭʣʦʧʮʽʚ ʪʘ 12 (30%) ʜʽʚʯʘʪ. ɺʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ 

ʦʧʠʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʩʘʤʦʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪ. ɸʥʢʝʪʠ ʤʘʣʠ ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʯʠʥ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚ'ʷ, ʥʘ ʦʩʥʦʚʽ ʟʙʠʨʘʥʥʷ ʩʢʘʨʛ, ʟʤʽʥ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. 

ʈʝʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʣʢʦʛʦʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʛʫʣʷʨʥʦʛʦ ʪʘ ʪʨʠʚʘʣʦʛʦ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ 
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ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ, ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʩʦʙʣʠʚʠʤ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ: ʧʦʪʷʛʦʤ 

ʜʦ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚô̫ . ɺʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, 

ʥʘʚʽʪʴ ʥʝ ʪʨʠʚʘʣʝ, ʧʨʦʪʷʛʦʤ 3 ï 5 ʨʦʢʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʽʟʠʯʥʦʾ ʨʫʡʥʘʮʽʾ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʥʝ ʩʬʦʨʤʦʚʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʧʩʠʭʽʯʥʠʭ), ʧʦʛʽʨʰʝʥʥʷʤʠ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ 

ʘʜʘʧʪʘʮʽʾ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ [1, 7, 8]. 

ʉʣʘʙʦʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʧʦʟʠʮʽʦʥʫʶʪʴʩʷ ʷʢ ʥʘʧʦʾ ʜʣʷ ʤʦʣʦʜʽ, ʣʝʛʢʽ ʪʘ 

ʤʦʜʥʽ, ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʧʨʠʻʤʥ ̔ ʩʤʘʢʽʚ, ʜʦʩʪʫʧʥʽ ʟʘ ʮʽʥʦʶ, ʱʦ ʨʦʙʣʷʪʴ ʾʭ 

ʧʨʠʚʘʙʣʠʚʠʤʠ. ɺ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ 

ʚʞʝ ʫʯʥʷʤʠ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ, ʘ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ 90 % ʟ ʥʠʭ ʱʝ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʰʢʦʣʠ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʞʠʚʘʣʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʪʘ ʚʽʜʯʫʚʘʣʠ ʩʪʘʥ ʩʧôʷʥʽʥʥʷ, ʱʦ ʻ 

ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɯʩʪʦʪʥʝ ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ ʘʣʢʦʛʦʣʴʥʠʭ 

ʚʠʨʦʙʽʚ, ʚʽʜʥʦʩʥʘ ʣʝʛʢʽʩʪʴ ʾʭ ʧʨʠʜʙʘʥʥʷ ʽ ʜʦʩʪʫʧʥʽ ʮʽʥʠ ʨʦʙʣʷʪʴ ʾʭ 

ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʩʧʦʞʠʚʘʯʘ, ʟʦʢʨʝʤʘ ʤʦʣʦʜʽ. ɹʘʞʘʥʥʷ "ʡʪʠ ʚ ʥʦʛʫ ʟ ʯʘʩʦʤ" 

ʩʪʠʤʫʣʶʻ ʯʘʩʪʠʥʫ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʜʦ ʘʪʨʠʙʫʪʽʚ "ʤʦʜʥʦʛʦ ʽ ʩʪʠʣʴʥʦʛʦ ʞʠʪʪʷ", 

ʦʟʥʘʢʦʶ ʷʢʦʛʦ ʚ ʫʷʚʣʝʥʥʽ ʙʘʛʘʪʴʦʭ ʻ ʽ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. ʇʠʷʮʪʚʦ ʚ 

ʩʫʯʘʩʥʦʤʫ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʥʘʙʫʣʦ ʦʩʦʙʣʠʚʦ ʭʚʦʨʦʙʣʠʚʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʤʘʡʞʝ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ï ʨʽʚʥʝʤ ʩʧʦʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, 

ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʩʧʦʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʤʦʣʦʜʦʾ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ [1, 3, 9, 11]. 

ʉʴʦʛʦʜʥʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʚ ʤʠʥʫʣʽ ʨʦʢʠ ʧʦʰʠʨʝʥʥʷ 

ʚʞʠʚʘʥʥʷ ʤʽʮʥʠʭ ʥʘʧʦʾʚ, ʤʦʣʦʜʽ ʣʶʜʠ ʦʙʠʨʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʠʚʦ ʪʘ ʽʥʰʽ 

ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ (ʰʘʤʧʘʥʩʴʢʝ, ʚʠʥʦ). ʅʘʡʚʠʱʠʤ ʧʦʧʠʪʦʤ ʫ ʤʦʣʦʜʽ ʻ ʧʠʚʦ, 

ʨʝʢʣʘʤʘ ʪʦʨʛʦʚʠʭ ʤʘʨʦʢ ʷʢʦʛʦ ʥʠʥʽ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ, ʥʘʡʘʛʨʝʩʠʚʥʽʰʦʶ. ɿʘ 

ʜʘʥʠʤʠ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʋʢʨʘʾʥʠ ʤʘʻ ʜʦʩʚʽʜ ʟʥʘʡʦʤʩʪʚʘ ʟ 

ʘʣʢʦʛʦʣʴʥʠʤʠ ʥʘʧʦʷʤʠ. ʄʘʡʞʝ ʢʦʞʥʘ ʯʝʪʚʝʨʪʘ ʤʦʣʦʜʘ ʣʶʜʠʥʘ (23%) ʚʞʠʚʘʻ 

ʧʠʚʦ ʱʦʪʠʞʥʷ, ʙʣʠʟʴʢʦ 6% ï ʱʦʜʥʷ. ʋ ʬʦʨʤʫʚʘʥʥʽ ʘʣʢʦʛʦʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʩʦʮʽʘʣʴʥʽ (ʢʫʣʴʪʫʨʥʠʡ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʠʡ ʨʽʚʝʥʴ ʞʠʪʪʷ, ʩʪʨʝʩʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʫʨʙʘʥʽʟʘʮʽʷ); 
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ʙʽʦʣʦʛʽʯʥʽ (ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ï ʙʣʠʟʴʢʦ 30% ʦʧʠʪʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʾʭʥʽ 

ʙʘʪʴʢʠ ʨʝʛʫʣʷʨʥʦ ʚʞʠʚʘʣʠ ʩʧʠʨʪʥʝ). 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʘʢʣʠʢʠ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʤʝʜʠʢʽʚ ʪʘ ʜʝʷʢʠʭ ʛʨʦʤʘʜʩʴʢʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʧʨʦʧʘʛʫʶʪʴ ʪʚʝʨʝʟʽʩʪʴ, ʜʦ ʮʽʣʢʦʚʠʪʦʾ ʚʽʜʤʦʚʠ ʚʽʜ ʘʣʢʦʛʦʣʶ, ʚ 

ʦʢʨʝʤʠʭ ʩʽʤôʷʭ ʧʨʦʧʘʛʫʻʪʴʩʷ ʢʦʨʠʩʥʽʩʪʴ ʧʝʚʥʠʭ ʚʠʜʽʚ ʩʧʠʨʪʥʠʭ ʥʘʧʦʾʚ, 

ʥʝʟʤʽʥʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʨʘʜʠʮʽʾ ʚʽʜʟʥʘʯʝʥʥʷ ʩʚʷʪ ʽ ʚʘʞʣʠʚʠʭ ʞʠʪʪʻʚʠʭ ʧʦʜʽʡ 

ʟʘʩʪʽʣʣʷʤ ʽʟ ʩʧʠʨʪʥʠʤ. ʇʦʰʠʨʝʥʘ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʜʫʤʢʘ ʱʦʜʦ ʪʦʛʦ, ʱʦ ʥʝʟʥʘʯʥʝ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʥʝ ʰʢʦʜʠʪʴ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ ʽ ʱʦ ʻ ʨʽʟʥʠʮʷ ʤʽʞ ʜʽʻʶ 

ʤʽʮʥʠʭ ʥʘʧʦʾʚ (ʧʝʨʝʜʫʩʽʤ ʛʦʨʽʣʢʠ, ʩʘʤʦʛʦʥʫ) ʪʘ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʠʭ (ʧʠʚʦ, ʣʝʛʢʽ 

ʚʠʥʘ), ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦ ʜʝʷʢʽ ʟ ʥʝʤʽʮʥʠʭ ʚʠʜʽʚ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʙʘʪʴʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʜʽʪʷʤ ʚʞʠʚʘʪʠ ʨʘʥʥʴʦʛʦ ʚʽʮʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʚʣʝʥʥʷ ʧʽʜʣʽʪʢʽʚ ʜʦ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʬʦʨʤʫʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʽ ʧʦʙʣʘʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʦʙʫʪʦʚʦʛʦ 

ʧʠʷʮʪʚʘ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 

Å ʽʥʬʦʨʤʘʮʽʡʥʠʡ ï ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʘʛʘʥʜʠ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʩʝʨʝʜ 

ʤʦʣʦʜʽ ʯʝʨʝʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʨʝʢʣʘʤʫ ʯʠ ʽʥʰʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʜʫʢʪʠ 

(ʪʝʣʝʙʘʯʝʥʥʷ, ʽʥʪʝʨʥʝʪ, ʟʦʚʥʽʰʥʷ ʨʝʢʣʘʤʘ ʥʘ ʙʽʛʙʦʨʜʘʭ), ʷʢʽ ʧʦʢʘʟʫʶʪʴ 

ʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ ʷʢ ʥʝʦʜʤʽʥʥʠʡ ʘʪʨʠʙʫʪ ʙʫʜʴʷʢʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʽ ʨʦʟʚʘʛ, 

ʟʘʢʣʠʢʘʶʯʠ ʜʦ ʚʝʩʝʣʦʛʦ çʧʠʚʥʦʛʦè ʩʧʦʩʦʙʫ ʞʠʪʪʷ; 

Å ʩʦʮʽʘʣʴʥʠʡ ï ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ (ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʚʫʣʠʮʷ, 

ʪʦʚʘʨʠʩʪʚʦ), ʚ ʷʢʦʤʫ ʧʽʜʣʽʪʦʢ ʧʨʘʛʥʝ ʚʠʜʽʣʠʪʠʩʷ ʘʙʦ, ʥʘʚʧʘʢʠ, ʙʫʪʠ çʷʢ ʚʩʽè, ʱʦ 

ʟʨʝʰʪʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʛʨʫʧʘ ʩʪʫʜʝʥʪʽʚ ʧʦʯʠʥʘʻ ʚʞʠʚʘʪʠ ʘʣʢʦʛʦʣʴ; 

Å ʦʩʦʙʠʩʪʽʩʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ï ʥʝʜʦʩʪʘʪʥʴʦ ʩʬʦʨʤʦʚʘʥʠʡ ʩʚʽʪʦʛʣʷʜ 

ʤʦʣʦʜʦʾ ʦʩʦʙʠ ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ 

ʤʦʨʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʙʠʨʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʞʠʪʪʻʚʫ 

ʧʦʟʠʮʽʶ, ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʘʣʢʦʛʦʣʽʟʤʫ ʩʝʨʝʜ ʤʦʣʦʜʽ. ʅʝʚʤʽʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʣʴʥʠʡ ʯʘʩ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʬʦʥʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ çʧʦ ʜʦʨʦʩʣʦʤʫè, ʦʤʘʥʣʠʚʦʛʦ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 

ʩʘʤʦʦʮʽʥʢʠ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ ʘʙʦ ʞ ʾʾ ʜʘʥʠʥʠ ʩʫʯʘʩʥʽʡ çʤʦʜʽè [2, 18]. 
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ʆʩʴ ʯʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʙʝʩʽʜ ʚ ʛʨʫʧʽ ʤʦʣʦʜʠʭ ʦʩʽʙ ʚʘʞʣʠʚʠʤ ʻ ʛʦʚʦʨʠʪʠ 

ʷʢ ʧʨʦ ʥʝʙʘʞʘʥʝ ʷʚʠʱʝ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʘʣʢʦʛʦʣʽʟʤ ʚʟʘʛʘʣʽ. ɿʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚô̫  ʥʝ ʪʽʣʴʢʠ ʪʘʢ ʟʚʘʥʦʛʦ çʧʦʤʽʨʥʦʛʦ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶè ʤʦʣʦʜʠʤʠ ʣʶʜʴʤʠ, ʘʣʝ ʽ ʥʘ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. ʂʽʣʴʢʘʨʘʟʦʚʝ ʘʙʦ ʯʘʩʪʝ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʩʧʨʘʚʣʷʻ ʙʫʢʚʘʣʴʥʦ ʩʧʫʩʪʦʰʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚô̫ , 

ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʟʥʠʞʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʚʞʠʚʘʥʥʽ 

ʩʧʠʨʪʥʦʛʦ: ʦʜʥʦʨʘʟʦʚʦʤʫ, ʝʧʽʟʦʜʠʯʥʦʤʫ ʯʠ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ. 

ɸʣʢʦʛʦʣʴ ʧʦʜʨʘʟʥʶʻ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʛʦʣʦʩ ʛʨʫʙʽʻ, 

ʩʪʘʻ ʩʠʧʣʠʤ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʭʨʦʥʽʯʥʠʡ ʢʘʰʝʣʴ. ɸʣʢʦʛʦʣʴ ʧʦʪʨʘʧʣʷʻ ʽʟ ʰʣʫʥʢʫ ʚ 

ʢʨʦʚ ʯʝʨʝʟ 2 ʭʚ. ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ. ʉʪʨʘʞʜʘʶʪʴ ʧʝʨʝʜʦʚʩʽʤ ʢʣʽʪʠʥʠ ʚʝʣʠʢʠʭ 

ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɹʽʣʴʰ ʷʢ 30% ʘʣʢʦʛʦʣʶ ʟʘʪʨʠʤʫʻʪʴʩʷ ʫ ʥʝʨʚʦʚʠʭ 

ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʢʨʦʚʦʦʙʽʛ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʩʪʽʡʥʠʭ ʷʚʠʱ (75%); ʥʘʢʦʧʠʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʨʦʟʧʘʜʫ 

ʘʣʢʦʛʦʣʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʚʫʞʝʥʥʷ ʩʫʜʠʥ (57%); ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʝ 

ʟʥʦʰʫʚʘʥʥʷ ʪʢʘʥʠʥ. [2, 15, 16, 17]. 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʽʚ: 

ʩʽʤôʷ, ʢʦʣʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ (ʨʦʙʦʪʘ), ʛʨʦʤʘʜʘ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ 

ʪʦʱʦ. ʂʦʞʝʥ ʽʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʝ ʷʢ ʩʪʠʤʫʣʶʚʘʪʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ 

(ʘʣʢʦʛʦʣʽʟʤ, ʪʶʪʶʥʦʧʘʣʽʥʥʷ, ʥʘʨʢʦʤʘʥʽʶ), ʪʘʢ ʽ ʥʘʚʧʘʢʠ ʚʠʩʪʫʧʘʪʠ ʟʘʭʠʩʥʠʤ 

ʬʘʢʪʦʨʦʤ. 

ɼʦ ʟʘʭʠʩʥʠʭ ʬʘʢʪʦʨʽʚ ʽʥʜʠʚʽʜʘ ʚʽʜʥʦʩʷʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʟ ʩʦʮʽʘʣʴʥʠʤʠ 

ʽʥʩʪʠʪʫʪʘʤʠ ʽ ʮʽʥʥʦʩʪʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʙʘʪʴʢʽʚ ʽ ʨʦʟʰʠʨʝʥʦʾ 

ʩʽʤôʾ, ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʫʯʘʩʪʴ ʚ ʩʦʮʽʘʣʴʥʽ ʟʘʭʦʜʘʭ (ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʚʢʣʶʯʘʶʯʠ ʭʦʨʦʰʽ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʧʨʦʩʦʮʽʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ, ʥʘʚʠʯʢʠ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʧʦʯʫʪʪʷ ʤʝʪʠ ʽ ʤʘʡʙʫʪʥʴʦʛʦ, ʩʘʤʦʜʠʩʮʠʧʣʽʥʫ. 

ɯʩʥʫʶʯʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʨʦʛʨʘʤʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʟʘ 

ʥʘʧʨʷʤʢʘʤʠ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: - ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʠʯʠʥʠ, ʬʦʨʤʠ ʽ 

ʥʘʩʣʽʜʢʠ ʟʣʦʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʤʠ ʥʘʧʦʷʤʠ; - ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 
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ʘʥʘʣʽʟʫ ʽ ʢʨʠʪʠʯʥʦʾ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ, ʧʨʦ ʚʧʣʠʚ ʩʣʘʙʦ 

ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ; - ʢʦʨʝʢʮʽʷ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʊʽʣʴʢʠ 

ʩʠʩʪʝʤʘʪʠʯʥʽ, ʜʦʩʪʦʚʽʨʥʽ ʟʥʘʥʥʷ ʧʽʜʰʪʦʚʭʫʶʪʴ ʦʩʦʙʠʩʪʽʩʪʴ ʟʘʤʠʩʣʠʪʠʩʴ ʥʘʜ 

ʚʘʞʣʠʚʽʩʪʶ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʝʛʣʷʥʫʪʠ ʩʚʽʡ ʩʧʦʩʽʙ ʞʠʪʪʷ [5, 6, 24, 25, 26]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 75% (30 ʦʩʽʙ) ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʦʛʦʜʞʫʶʪʴʩʷ, ʱʦ ʘʣʢʦʛʦʣʴ ʻ 

ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚô̫ , ʪʦʤʫ ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʜʦʟʠ ʘʣʢʦʛʦʣʶ (2 

ʚʝʣʠʢʽ ʧʦʨʮʽʾ ʧʠʚʘ, 1 ʧʦʨʮʽʷ ʰʘʤʧʘʥʩʴʢʦʛʦ, 3 ʧʦʨʮʽʾ ʜʦʤʘʰʥʴʦʛʦ ʚʠʥʘ) 

ʚʠʢʣʠʢʘʶʪʴ ʫ ʥʠʭ ʧʨʦʷʚʠ ʩʧôʷʥʽʥʥʷ, ʭʠʪʘʥʥʷ ʧʨʠ ʭʦʜʴʙʽ, ʪʨʫʜʥʦʱʽ ʫ 

ʩʧʽʣʢʫʚʘʥʥʽ, ʧʦʨʫʰʝʥʥʷ ʢʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ï ʟʘʛʘʣʴʥʝ 

ʟʙʫʜʞʝʥʥʷ, ʚʪʨʘʪʘ ʩʪʨʠʤʫʶʯʠʭ ʚʧʣʠʚʽʚ, ʚ ʽʥʰʠʭ ï ʩʫʤ ʪʘ ʧʨʠʛʥʽʯʝʥʽʩʪʴ. 

ɺʘʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʪʘʢʦʞ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʢʨʝʤʦʛʦ ʪʘ 

ʥʝʟʘʣʝʞʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʧʦ ʧʠʪʘʥʥʷʭ ʩʪʫʧʝʥʷ ʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʰʢʽʜʣʠʚʦʩʪʽ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚʟʘʛʘʣʽ. ʊʘʢ, 

ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʜʝʪʘʣʽʟʘʮʽʾ ʟʤʽʥ ʟ ʙʦʢʫ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ, 36 (90%) ʦʧʠʪʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʦʯʘʪʢʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʪʨʘʚʥʦʾ ʪʘ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ, ʪʘʙʣʠʮʷ 1. 

ʊʘʙʣʠʮʷ 1 

ʐʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ  

ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ 

ʇʦʢʘʟʥʠʢʠ 

 ɼʦ 

n = 40 

 ʇʽʩʣʷ 

n = 40 

ɸʙʩ % ɸʙʩ % 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ: 

- ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʢʘʭʠʢʘʥʥʷ ʯʘʩʪʽ 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ 

-ʝʧʽʟʦʜʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʘʧʝʪʠʪʫ, ʥʝʧʨʠʻʤʥʽ 

ʚʽʜʯʫʪʪʷ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʥʫʜʦʪʘ, 

ʙʣʶʚʦʪʘ, ʚʽʜʨʠʞʢʠ ʛʽʨʢʠʤ, ʧʦʨʫʰʝʥʥʷ 

ʩʪʽʣʴʮʷ 

-ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ, ʛʦʣʦʚʥʽ ʙʦʣʽ 

-ʚʽʜʯʫʪʪʷ ʪʫʛʠ ʪʘ ʥʝʩʧʦʢʦʶ, ʣʠʭʦʤʘʥʢʘ, 

ʙʝʟʩʦʥʥʷ 
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ʧʨʦʮʝʩʽʚ ʤʠʩʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʟʘʙʫʜʴʢʫʚʘʪʽʩʪʴ, 

ʧʦʨʫʰʝʥʥʷ ʤʦʚʠ, ʯʽʪʢʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʜʫʤʦʢ 

40 100 13 33 

 

ʅʘ ʯʘʩʪʢʦʚʽ ʥʝʙʣʘʛʦʧʨʠʻʤʥʽ ʟʤʽʥʠ ʟ ʙʦʢʫ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʾ ʪʘ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ 20 (50%) ʩʪʫʜʝʥʪʽʚ. ʇʦʯʘʪʢʦʚʽ ʦʟʥʘʢʠ 

ʧʦʨʫʰʝʥʴ ʚ ʦʨʛʘʥʘʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʰʣʫʥʦʢ, ʧʝʯʽʥʢʘ, ʪʦʚʩʪʠʡ 

ʢʠʰʢʽʚʥʠʢ) ʧʦʨʫʰʝʥʥʷ ʘʧʝʪʠʪʫ, ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, 

ʯʘʩʪʽʰʝ ʚ ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʟʦʥʽ, ʛʽʨʢʦʪʘ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʧʦʨʫʰʝʥʥʷ ʩʪʽʣʴʮʷ) 

ʟʘʬʽʢʩʦʚʘʥʽ ʫ 33% (13ʦʩʽʙ) ʚʠʧʘʜʢʘʭ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʦʟʥʘʢʠ 

ʧʦʨʫʰʝʥʴ ʩʪʫʜʝʥʪʠ ʚʽʜʤʽʯʘʣʠ ʫ ʩʚʦʾʭ ʪʦʚʘʨʠʰʽʚ, ʘ ʫ ʩʝʙʝ ï ʟʘʧʝʨʝʯʫʚʘʣʠ. 

ʇʦʨʫʰʝʥʥʷ ʤʦʚʠ ʪʘ ʯʽʪʢʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʜʫʤʦʢ, ʟʥʠʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʟʘʧʘʤʷʪʦʚʫʚʘʥʥʷ, ʟʘʙʫʜʴʢʫʚʘʪʽʩʪʴ ʧʽʜʪʚʝʨʜʠʣʠ ʚʩʽ ʦʧʠʪʘʥʽ. 

ʆʢʨʝʤʘ ʛʨʫʧʘ ʩʪʫʜʝʥʪʽʚ ʚʚʘʞʘʣʘ, ʱʦ ʯʘʩʪʠʥʘ ʦʟʥʘʢ, ʷʢʽ ʪʫʨʙʫʚʘʣʠ ʧʽʩʣʷ 

ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ- ʮʝ ʥʝ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʦʨʛʘʥʽʟʤʫ, ʘ 

ʧʨʦʩʪʦ ʪʠʤʯʘʩʦʚʽ ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ ʦʪʨʫʻʥʥʷ ʦʨʛʘʥʽʟʤʫ ʷʢ ʥʘʩʣʽʜʦʢ ʽʥʪʦʢʩʠʢʘʮʽʾ 

(ʣʠʭʦʤʘʥʢʘ, ʧʽʪʣʠʚʽʩʪʴ, ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ, ʛʦʣʦʚʥʽ ʙʦʣʽ, ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʚ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ ʪʽʣʘ). 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ, ʫ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ - ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʧʨʦʙʘʭ ʈʦʤʙʝʨʛʘ, ʧʨʦʙʽ ʗʨʦʮʴʢʦʛʦ, ʪʝʧʧʽʥʛ-

ʪʝʩʪʽ, ʧʨʦʙʽ ʈʫʬʻ. 

ʇʨʦʙʣʝʤʘ ñʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢò ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʫ ʥʘʰʽ ʯʘʩʠ, ʘ 

ʙʦʨʦʪʴʙʘ ʟ ʥʠʤʠ, ï ʮʝ ʟʘʚʜʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ, ʘ ʡ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ 

ʣʶʜʠʥʠ. ɺʩʽʤ ʦʩʦʙʘʤ ʚ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʭʦʜʠ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʪʘ ʧʦʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ ʚʠʧʘʜʢʽʚ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʶ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʛʦ 

ʚʞʠʚʘʥʥʷ. ʌʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʩʚʽʜʦʤʦʛʦ ʥʝʩʧʨʠʡʥʷʪʪʷ ʤʦʣʦʜʜʶ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ. 
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ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʚ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʟʘʭʦʜʽʚ ʥʝʚʞʠʚʘʥʥʷ 

ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚʨʘʭʦʚʫʚʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʟʥʘʥʴ ʧʦ 

ʧʨʦʙʣʝʤʽ: - ʰʢʽʜʣʠʚʽ ʥʘʩʣʽʜʢʠ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʤʝʭʘʥʽʟʤ ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʧʣʠʚʫ ʘʣʢʦʛʦʣʶ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ; - ʚʧʣʠʚ ʨʝʢʣʘʤʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʘʣʢʦʛʦʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʩʪʘʚʣʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʘʣʢʦʛʦʣʶ; ʤʽʬʠ ʪʘ ʭʠʙʥʽ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʘʣʢʦʛʦʣʴ, ʩʪʨʘʪʝʛʽʾ ʧʨʦʪʠʜʽʾ; - ʘʣʢʦʛʦʣʴ ʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦ (ʷʢ ʜʝʨʞʘʚʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʙʦʨʦʪʠʩʷ ʟ ʧʦʰʠʨʝʥʥʷʤ ʘʣʢʦʛʦʣʽʟʤʫ), ʟʥʘʥʥʷ ʧʨʦ ʥʝʚʽʜʚʦʨʦʪʥʽʩʪʴ ʽ 

ʚʘʞʢʽʩʪʴ ʧʦʢʘʨʘʥʥʷ ʧʨʠ ʚʯʠʥʝʥʥʽ ʧʨʦʪʠʧʨʘʚʥʠʭ ʜʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʘʣʢʦʛʦʣʶ. 

ɭʜʠʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʙʫʪʠʩʷ ʰʢʽʜʣʠʚʦʾ ʟʚʠʯʢʠ - ʧʨʠʧʠʥʠʪʠ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʘʜʠ ʱʦʜʦ ʥʝ ʧʦʰʠʨʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʚʢʣʶʯʘʣʠ: - ʟʥʘʪʠ ʽ ʚʤʽʪʠ ʧʦʷʩʥʠʪʠ ʦʩʥʦʚʥʽ 

ʧʨʠʢʤʝʪʠ ʯʠ ʟʦʚʥʽʰʥʽ ʦʟʥʘʢʠ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ (ʟʤʽʥʘ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ, 

ʧʦʚʝʜʽʥʢʠ, ʘʢʪʠʚʥʦʩʪʽ ʪʦʱʦ); - ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʥʦʨʤ 

ʧʦʚʝʜʽʥʢʠ, ʯʽʪʢʦʛʦ ʨʝʞʠʤʫ ʞʠʪʪʷ (ʨʦʟʧʦʜʽʣ ʯʘʩʫ ʜʣʷ ʧʨʘʮʽ, ʥʘʚʯʘʥʥʷ, ʜʦʟʚʽʣʣʷ, 

ʚʽʜʧʦʯʠʥʢʫ); - ʚʠʭʦʚʫʚʘʪʠ ʫ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʝ, ʮʽʥʥʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ 

ʟʜʦʨʦʚ'ʷ; ʨʦʟʚʠʚʘʪʠ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʫʤʽʥʥʷ ʧʨʦʪʠʩʪʦʷʪʠ ʘʛʽʪʘʮʽʾ ʧʨʠʭʠʣʴʥʠʢʽʚ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ; - ʧʝʨʝʦʨʽʻʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʞʠʪʪʻʚʽ ʦʨʽʻʥʪʠʨʠ, ʫ ʚʽʣʴʥʠʡ 

ʚʽʜ ʥʘʚʯʘʥʥʷ ʧʝʨʽʦʜ ʘʢʪʠʚʽʫʚʘʪʠ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʘʣʫʯʠʪʠʩʴ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʡ. 

ʇʦʚʪʦʨʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʧʷʪʴ ʤʽʩʷʮʽʚ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʪʠ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʘ (ʘʙʦ) ʧʦʚʥʦʛʦ ʫʥʠʢʥʝʥʥʷ ʚʠʧʘʜʢʽʚ ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʶ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʛʦ ʚʞʠʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ 

ʩʪʘʥʫ ʟʜʦʨʦʚôʷ. ʌʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʩʚʽʜʦʤʦʛʦ ʥʝʩʧʨʠʡʥʷʪʪʷ ʤʦʣʦʜʜʶ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʟʘʛʘʣʦʤ. ʉʪʫʜʝʥʪʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʟʘʛʘʣʦʤ ʧʨʦʮʝʩ 

ʚʞʠʚʘʥʥʷ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʪʘʚ ʨʽʟʢʦ ʦʙʤʝʞʝʥʠʤ. ʇʦʛʣʠʙʣʝʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʩʣʘʙʦ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʦʢʨʝʤʽ 

ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ, ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ - ʧʝʨʝʢʦʥʘʣʠ ʾʭ ʫ 

ʚʘʞʣʠʚʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʟʘ ʩʚʦʾʤ ʟʜʦʨʦʚôʷʤ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. 
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ʇʦʚʪʦʨʥʝ ʘʥʢʝʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʥʘ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ: ʧʨʦʮʝʩʠ ʤʠʩʣʝʥʥʷ ʧʨʠʰʚʠʜʰʠʣʠʩʴ, ʯʽʪʢʽʩʪʴ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʜʫʤʦʢ ʚʽʜʥʦʚʠʣʘʩʴ, ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʤʦʚʠ ʟʥʠʢʣʠ. ʇʨʦʮʝʩʠ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ 

ʧʦʢʨʘʱʠʣʠʩʴ ʫ ʚʩʽʭ ʦʧʠʪʘʥʠʭ (100%). ɿʘʙʫʜʴʢʫʚʘʪʽʩʪʴ ʟʤʝʥʰʠʣʘʩʴ. ʇʦʢʘʟʥʠʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ ʧʦʢʨʘʱʠʣʠʩʴ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʩʽ ʧʽʜʣʽʪʢʠ ʧʨʘʢʪʠʯʥʦ ʧʨʠʧʠʥʠʣʠ ʚʞʠʚʘʪʠ ʩʣʘʙʦ 

ʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ, ʦʟʥʘʢʠ ʟʘʛʘʣʴʥʦʛʦ ʦʪʨʫʻʥʥʷ ʦʨʛʘʥʽʟʤʫ (ʣʠʭʦʤʘʥʢʘ, ʧʽʪʣʠʚʽʩʪʴ, 

ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ, ʛʦʣʦʚʥʽ ʙʦʣʽ, ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʚ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ ʪʽʣʘ) 

ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʣʠ ʽ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʦʧʠʪʫʚʘʥʥʽ ʥʝ ʬʽʢʩʫʚʘʣʠʩʴ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʥʘ ʦʨʛʘʥʽʟʤ ʤʦʣʦʜʦʾ ʦʩʦʙʠ, ʧʦʯʘʪʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʫ 

ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟ ʙʦʢʫ ʪʨʘʚʥʦɰ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, ʙʨʦʥʭʦ-

ʣʝʛʝʥʝʚʦʾ ʪʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ. ʂʦʨʝʢʮʽʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʩʧʦʩʦʙʫ ʞʠʪʪʷ: ʥʝ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʩʚʽʜʦʤʦʛʦ ʥʝʩʧʨʠʡʥʷʪʪʷ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʟʘʛʘʣʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʫʯʘʩʪʴ ʫ ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʷʭ, - ʩʧʨʠʷʣʠ ʧʦʢʨʘʱʝʥʥʶ 

ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʫʩʫʥʝʥʥʶ ʧʦʯʘʪʢʦʚʠʭ 

ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. 
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ɼʆʉɺɯɼ ɺʀʂʃɸɼɸʅʅʗ ʊʈɸɺʄɸʊʆʃʆɻɯɰ ʊɸ ʆʈʊʆʇɽɼɯɰ ɺ ʋʄʆɺɸʍ 

ɼʀʉʊɸʅʎɯʁʅʆɰ ʆʉɺɯʊʀ 

 

ʅʦʩʽʚʝʮʴ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ, 

ʜ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ 

ʤʝʜʠʮʠʥʠ ʟ ʢʫʨʩʦʤ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ 

ɺʽʥʥʠʢ ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ 

ʤʝʜʠʮʠʥʠ ʟ ʢʫʨʩʦʤ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ. ɻʦʥʯʘʨʘ 

ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʥʘʯʝʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ɸʣʝ 

ʚʠʢʣʠʢʦʤ ʩʴʦʛʦʜʝʥʥʷ ʻ ʝʬʝʢʪʠʚʥʝ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʆʩʚʽʪʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʩʧʨʠʡʤʘʻʪʴʩʷ 

ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʪʦʚʘʨ ʪʘ ʩʠʣʘ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʩʧʦʥʫʢʘʻ ʦʩʚʽʪʫ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʟʤʽʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ ʪʘ ʧʨʦʮʚʽʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʧʠʪʫ ʥʘ ʚʠʱʫ ʦʩʚʽʪʫ, 

ʟʦʢʨʝʤʘ ʥʘ ʤʝʜʠʯʥʫ. ʎʝ ʻ ʚʠʢʣʠʢʦʤ ʜʣʷ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ɺʅɿ) ʥʘ 

ʰʣʷʭʫ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ. ʅʦʚʘ ʩʪʨʘʪʝʛʽʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ 

ʚʽʜʥʦʩʥʦ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʠ: 

ʽʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʶ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ʎʷ ʤʝʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʣʽʙʝʨʘʣʽʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʠʭ ʫʤʦʚʘʭ 

ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʩʚʽʪʣʠʪʠ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʚ 

ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʩʚʽʪʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 
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ʚʠʢʣʘʜʘʥʥʷ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʨʘʚʤʘʪʦʣʦʛʽʷ ʪʘ ʦʨʪʦʧʝʜʽʷ ʻ ʦʜʥʠʤʠ ʟ 

ʧʨʝʜʤʝʪʽʚ ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʫ ʚʠʚʯʠʪʠ ʧʠʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʨʘʚʤ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ɺʠʚʯʝʥʥʷ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ ʜʦʧʦʤʘʛʘʻ ʤʘʡʙʫʪʥʴʦʤʫ ʬʘʭʽʚʮʶ ʦʧʘʥʫʚʘʪʠ ʩʠʩʪʝʤʥʝ ʤʠʩʣʝʥʥʷ ʪʘ 

ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʘʪʦʣʦʛʽʶ ʢʽʩʪʦʢ ʽ ʩʫʛʣʦʙʽʚ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʫ ɺʅɿ. 

ɼʣʷ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʟ ʢʫʨʩʦʤ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ. ɻʦʥʯʘʨʘ ʩʪʚʦʨʝʥʦ ʩʘʡʪ 

ʢʘʬʝʜʨʠ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʟʘʛʘʣʴʥʘ ̔ ʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʠʩʪʘʮʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʬʦʨʤʘʪʽ Office 365, Teams, Google Classroom, Google 

Meet ʪʘ Zoom. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʦʜʘʪʢʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʤʽʩʪʠʪʠ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʽ ʟʘʚʜʘʥʥʷ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ. 

ʂʫʨʩ ʣʝʢʮʽʡ ʟ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʚʠʢʣʘʜʘʻʪʴʩʷ ʧʨʦʬʝʩʦʨʩʴʢʦ-

ʚʠʢʣʘʜʘʮʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʢʘʬʝʜʨʠ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢʦʛʦ ʻ 

ʚʠʩʦʢʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʽ ʥʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʥʦʚʠʭ ʟʥʘʥʴ. ʇʨʠ ʯʠʪʘʥʥʽ ʣʝʢʮʽʡ ʨʦʙʣʷʪʴʩʷ ʘʢʮʝʥʪʠ ʥʘ ʪʠʭ ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʘʭ, 

ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʻ 

ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥʪʘʤʠ. ɺʘʞʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʫ ʣʝʢʮʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʤʝʭʘʥʽʟʤʠ ʪʨʘʚʤ ʢʽʩʪʦʢ ʪʘ 

ʩʫʛʣʦʙʽʚ, ʝʪʽʦʣʦʛʽʶ ʪʘ ʧʘʪʦʛʝʥʝʟ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ, ʧʠʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʤʤʦʙʽʣʽʟʘʮʽʾ, ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʢʣʘʜʘʥʥʷ ʧʦʚô̫ ʟʦʢ, 

ʝʪʘʧʠ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʪʘ ʤʘʥʽʧʫʣʷʮʽʡ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ 

ʧʠʪʘʥʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʯʙʦʚʽ ʬʽʣʴʤʠ ʪʘ ʘʥʽʤʘʮʽʡʥʽ ʨʦʣʠʢʠ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʠʪʘʥʴ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʦʪʠʚʘʮʽʾ ʩʧʨʠʡʥʷʪʪʷ ʫʯʙʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʪʷʛʦʤ 
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ʣʝʢʮʽʾ ʩʪʫʜʝʥʪʘʤ ʥʘʜʩʠʣʘʶʩʷ ʟʘʧʠʪʘʥʥʷ, ʱʦ ʻ ʚʠʩʥʦʚʢʘʤʠ ʟ ʧʝʚʥʦʛʦ ʨʦʟʜʽʣʫ 

ʧʨʦʯʠʪʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘ ʢʦʞʥʦʤʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ 

ʨʦʟʛʣʷʜʦʤ ʜʦʧʫʱʝʥʠʭ ʧʦʤʠʣʦʢ ʪʘ ʨʦʟʙʦʨʦʤ ʚʠʥʠʢʣʠʭ ʟʘʧʠʪʘʥʴ ʫ ʬʦʨʤʽ 

ʜʦʚʽʣʴʥʦʾ ʜʠʩʢʫʩʽʾ ʟ ʚʠʢʣʘʜʘʯʝʤ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʢʫʨʩʫ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʩʪʫʜʝʥʪʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ, 

ʧʨʝʟʝʥʪʘʮʽʾ ʣʝʢʮʽʡ PowerPoint, ʪʝʩʪʦʚʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʩʠʪʫʘʮʽʡʥʽ ʟʘʜʘʯʽ, ʷʢʽ 

ʨʦʟʨʦʙʣʝʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ. ɽʣʝʢʪʨʦʥʽ ʢʦʧʽʾ ʤʝʪʦʜʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʜʦʩʪʫʧʥʽ ʫ ʢʦʤʘʥʜʘʭ Teams ʪʘ ʥʘ ʩʪʦʨʽʥʢʘʭ Google Classroom. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ 

ʚʝʜʝʥʥʶ ʜʠʩʢʫʩʽʾ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʴ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʽʜʚʠʱʫʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ 

ʧʨʝʜʤʝʪʫ. ʊʘʢʦʞ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ 

ʧʣʘʥʫʻʪʴʩʷ ʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʩʢʣʘʜʘʥʥʽ ʣʝʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ: ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ, ʧʠʪʘʥʥʷ ʝʧʽʜʝʤʽʦʣʦʛʽʾ, ʥʘʚʦʜʷʪʴʩʷ 

ʛʽʩʪʦ-ʘʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʽ ʙʘʟʦʚʽ ʜʘʥʽ, ʙʽʦʤʝʭʘʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʩʫʯʘʩʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʨʠʥʮʠʧʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, 

ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʚʘʞʣʠʚʽ ʢʣʽʥʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʜʽʣʫ. ɼʫʞʝ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʢʦʞʥʦʾ ʣʝʢʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʷʢʽʩʥʠʡ ʽʣʶʩʪʨʘʪʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʦʣʝʛʰʫʻ ʩʧʨʠʡʥʷʪʪʷ ʙʘʟʦʚʦʾ ʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʷʢʦʩʪʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʚʠʢʣʘʜʘʥʥʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʘʣʶʥʢʠ, 

ʩʭʝʤʠ, ʬʦʪʦʛʨʘʬʽʾ, ʨʝʥʪʛʝʥʦʛʨʘʤʠ, ʛʨʘʬʽʢʠ, ʪʘʙʣʠʮʽ, ʘʥʽʤʘʮʽʡʥʽ ʽ ʚʽʜʝʦʬʽʣʴʤʠ ʪʘ 

ʟʘʧʠʩʠ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ, ʷʢʽ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ (ʟ 

ʦʙʦʚô̫ ʟʢʦʚʠʤ ʟʘʟʥʘʯʝʥʥʷʤ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ) ʽ ʦʪʨʠʤʘʥʽ ʚʠʢʣʘʜʘʯʘʤʠ 

ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʦʩʦʙʣʠʚʽʩʪʶ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʷʢ ʜʠʩʮʠʧʣʽʥʠ ʻ 

ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʫʩʽʤʘ ʥʝ ʪʽʣʴʢʠ ʤʝʜʠʢʦ-ʪʝʦʨʝʪʠʯʥʠʤʠ, ʘʣʝ ʡ ʪʘʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʜʠʩʮʠʧʣʽʥʘʤʠ, ʷʢ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʴʦʚʘ ʭʽʨʫʨʛʽʷ, ʝʨʛʦʪʝʨʘʧʽʷ, ʩʫʜʠʥʥʘ ʭʽʨʫʨʛʽʷ, 
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ʘʥʝʩʪʝʟʽʦʣʦʛʽʷ ʪʘ ʨʝʘʥʽʤʘʪʦʣʦʛʽʷ, ʥʝʡʨʦʭʽʨʫʨʛʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʠʥʘʤʽʯʥʽʩʪʴ 

ʢʫʨʩʫ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʪʽʢ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʮʝ 

ʚʠʤʘʛʘʻ ʪʘ ʧʦʪʨʝʙʫʻ ʢʦʨʠʛʫʚʘʥʥʷ ʟʤʽʩʪʫ ʣʝʢʮʽʡʥʦʛʦ ʢʫʨʩʫ. ʂʨʽʤ ʪʦʛʦ, ʜʝʬʽʮʠʪ 

ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʥʝ ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʘʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʚʩʽ ʥʝʦʙʭʽʜʥʽ 

ʟʥʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʤ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʚʯʝʥʥʷ ʮʠʭ ʪʝʤ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʦʚʠʥʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʣʘʜʘʥʥʷ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʽʥʬʦʨʤʘʪʠʚʥʝ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʪʘ 

ʘʜʘʧʪʘʮʽʶ ʥʘʚʯʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʉʫʢʫʧʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʣʝʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʟʙʝʨʽʛʘʻ 

ʘʜʝʢʚʘʪʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʷʢ ʪʨʘʚʤʘʪʦʣʦʛʽʷ ʪʘ 

ʦʨʪʦʧʝʜʽʷ. 

  



269 

ʂʆɺɯɼ-19 ʇʆʉʀʃʖɭ ʋʉʂʃɸɼʅɽʅʅʗ ʎʋʂʈʆɺʆɻʆ ɼɯɸɹɽʊʋ - 

ɼɯɸɹɽʊʀʏʅʋ ʉʊʆʇʋ 

 

ʇʨʠʩʽʯʝʥʢʦ ɿʦʷ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ï ʮʝ ʘʫʪʦʽʤʫʥʥʝ, ʧʨʦʛʨʝʩʫʶʯʝ, ʭʨʦʥʽʯʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʦʤʫ ʧʨʠʪʘʤʘʥʥʝ ʧʦʨʫʰʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ: 

ʙʽʣʢʦʚʦʛʦ, ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ, ʞʠʨʦʚʦʛʦ, ʚʦʜʥʦ-ʩʦʣʴʦʚʦʛʦ, ʤʽʥʝʨʘʣʴʥʦʛʦ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʴ ï ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ, 

ʨʝʪʠʥʦʧʘʪʽʾ, ʧʦʣʽʥʝʡʨʦʧʘʪʽʾ, ʥʝʬʨʦʧʘʪʽʾ. ʉʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘʢʦʞ 

ʫʩʢʣʘʜʥʶʶʪʴ ʧʝʨʝʙʽʛ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʘʥʜʝʤʽʷ ʚʽʨʫʩʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʂʆɺɯɼ-19 ʟʘʛʦʩʪʨʶʻ ʚʩʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʚʠʢʣʠʢʘʻ 

ʜʦʜʘʪʢʦʚʽ ʫʩʢʣʘʜʥʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʚʘʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʻ ʜʽʘʙʝʪʠʯʥʘ ʩʪʦʧʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʭʚʦʨʦʛʦ. ʋʩʢʣʘʜʥʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʧʦʩʠʣʶʶʪʴ ʧʝʨʝʙʽʛ ʂʆɺɯɼ-19, ʘʣʝ ʽ ʂʆɺɯɼ-19 ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʜʽʘʙʝʪʫ. ɺ 

ʣʽʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʱʦ ʜʦ ʚʧʣʠʚʫ ʂʆɺɯɼ-19 ʥʘ ʫʩʢʣʘʜʥʝʥʥʷ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ï ʜʽʘʙʝʪʠʯʥʫ ʩʪʦʧʫ. 

ʄʝʪʘ. ɺʠʷʚʠʪʠ ʚʧʣʠʚ ʂʆɺɯɼ-19 ʥʘ ʫʩʢʣʘʜʥʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ï 

ʜʽʘʙʝʪʠʯʥʫ ʩʪʦʧʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʭʚʦʨʦʛʦ ʥʘ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʱʦ ʧʝʨʝʭʚʦʨʽʚ ʥʘ ʂʆɺɯɼ-19.  

ʍʚʦʨʠʡ ʍ. 70 ʨʦʢʽʚ, ʭʚʦʨʽʻ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 31 ʨʽʢ. ɿ ʘʥʘʤʥʝʟʫ: ʫ ʤʘʪʝʨʽ 

ʪʘ ʩʝʩʪʨʠ ʪʘʢʦʞ ʜʽʘʙʝʪ 2 ʪʠʧʫ. ʉʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ 2 

ʩʪʫʧʝʥʷ, ɯʍʉ, ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʡ ʢʘʨʜʽʦʩʢʣʝʨʦʟ, ʦʥʽʭʦʤʽʢʦʟ ʩʪʦʧ, ʢʘʪʘʨʘʢʪʘ. ʋ 

2020 ʨʦʮʽ ʧʘʮʽʻʥʪ ʟʘʭʚʦʨʽʚ ʥʘ ʂʆɺɯɼ-19. ʉʢʘʨʛʠ: ʟʘʜʠʰʢʘ, ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʘ 

(38.0  ï 38.5 ) ʥʘ ʧʨʦʪʷʟʽ 3 ʜʥʽʚ, ʧʽʪʣʠʚʽʩʪʴ, ʩʫʭʠʡ ʢʘʰʝʣʴ, ʙʽʣʴ ʫ ʛʨʫʜʷʭ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʜʦ 16.0 ʤʤʦʣʴ/ʣ (ʩʘʤ ʞʝ ʟʘʟʥʘʯʘʚ, ʱʦ ʜʦ 

ʮʴʦʛʦ ʢʦʥʪʨʦʣʶʚʘʚ ʛʣʶʢʦʟʫ ʥʘ ʨʽʚʥʽ 7.0-8.0 ʤʤʦʣʴ/ʣ). ɺʽʜ 11.10.2020 ʨʦʢʫ ï 
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ʪʝʩʪ ʇʎʈ ʧʦʟʠʪʠʚʥʠʡ, ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʘ ʤʦʤʝʥʪ ʟʚʝʨʥʝʥʥʷ ʩʪʘʥʦʚʠʚ 

16.5 ʤʤʦʣʴ/ʣ. ʍʚʦʨʦʛʦ ʙʫʣʦ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʦ ʟ ʂʆɺɯɼ-19. ʇʽʩʣʷ ʦʜʫʞʘʥʥʷ 

ʢʦʥʪʨʦʣʴ ʛʣʶʢʦʟʠ ʩʢʣʘʜʘʚ 10-12 ʤʤʦʣʴ/ʣ.  

ʊʘʙʣʠʮʷ 1 

ʍʨʦʥ̔ʯʥʠʡ ʧʝʨʝʙʽʛ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʉʢʘʨʛʠ ɻʣʶʢʦʟʘ ʚ ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

ʇʨʦʪʦʢʦʣ 

ʣʽʢʫʚʘʥʥ ̫

ʋʩʢʣʘʜʥʝʥʥʷ 

ʉʫʭʽʩʪʴ ʫ ʨʦʪʽ, 

ʩʧʨʘʛʘ. 

7.0-8.0 ɼʽʻʪʘˉ9, 

ʪʘʙʣʝʪʦʚʘʥʽ 

ʮʫʢʨʦʟʥʠʞʫʶʯʽ 

ʧʨʝʧʘʨʘʪʠ. 

ɺʽʜʩʫʪʥʽ. 

 

ʊʘʙʣʠʮʷ 2 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ (2019 ʨʽʢ) 

ʉʢʘʨʛʠ ɻʣʶʢʦʟʘ ʚ ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

ʇʨʦʪʦʢʦʣ 

ʣʽʢʫʚʘʥʥʷ 

ʋʩʢʣʘʜʥʝʥʥʷ 

ɹʽʣʴ ʫ ʥʦʛʘʭ, 

ʩʫʭʽʩʪʴ ʫ ʨʦʪʽ, 

ʩʧʨʘʛʘ, ʥʽʢʪʫʨʽʷ, 

ʟʘʛʘʣʴʥʘ 

ʩʣʘʙʢʽʩʪʴ. 

14.6 ɼʽʘʧʽʨʠʜ, 

ʝʥʘʣʘʧʨʠʣ, 

ʜʽʘʣʽʧʦʥ-ʪʫʨʙʦ, 

ʚʽʪʘʢʩʦʥ, 

ʘʢʪʦʚʝʛʽʥ. 

 

ʂʘʪʘʨʘʢʪʘ. 

 

ʊʘʙʣʠʮʷ 3 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʧʽʩʣʷ 

ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʽʾ ʚʽʜ ʂʆɺɯɼ-19 (2021 ʨʽʢ) 

ʉʢʘʨʛʠ ɻʣʶʢʦʟʘ 

ʚ ʩʝʯʽ, % 

ɻʣʶʢʦʟʘ ʚ 

ʢʨʦʚʽ, 

ʤʤʦʣʴ/ʣ 

ʇʨʦʪʦʢʦʣ 

ʣʽʢʫʚʘʥʥʷ 

ʋʩʢʣʘʜʥʝʥʥʷ 

ɹʦʣʽ ʚ ʥʦʛʘʭ, 

ʦʥʽʤʽʥʥʷ 

ʩʪʦʧ, ʧʦʷʚʘ 

ʚʠʨʘʟʦʢ ʥʘ 

ʩʪʦʧʘʭ. 

1 18.5  ɹʝʨʣʽʪʽʦʥ 600 

ʆɼ, 

ʤʝʪʬʦʨʤʽʥ, 

ʚʽʪʘʢʩʦʥ, 

ʢʩʠʣʘʪ, ʘʥʛʽʦ-

ʙʝʪʘʨʛʽʥ, 

ʊʨʦʬʽʯʥʽ 

ʚʠʨʘʟʢʠ 

ʜʽʘʤʝʪʨʦʤ 4-5 

ʩʤ., ʙʝʟ ʦʟʥʘʢ 

ʟʘʧʘʣʝʥʥʷ, 

ʘʙʩʮʝʩ 
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ʪʽʦʪʨʠʘʟʦʣʽʥ, 

ʥʝʡʨʦʪʨʦʧʽʥ. 

ʬʘʨʤʘʩʫʣʽʥ ʅ 3 

ʨ/ʜ 6-8 ʆɼ.  

ʇʨʦʚʝʜʝʥʘ 

ʘʤʧʫʪʘʮʽʷ 1 

ʧʘʣʴʮʷ ʣʽʚʦʾ 

ʩʪʫʧʥʽ 

 

ʧʽʜʱʝʣʝʧʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʟʣʽʚʘ 

(ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ 

ʟʫʙʘ), ʧʨʠ 

ʮʴʦʤʫ ʨʘʥʘ 

ʟʘʛʦʶʚʘʣʘʩʴ 

ʧʦʚʽʣʴʥʦ, 

ʛʘʥʛʨʝʥʘ 1 

ʧʘʣʴʮʷ ʣʽʚʦʾ 

ʩʪʫʧʥʽ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ, ʱʦʙ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʶʜʠ, ʷʢʽ ʭʚʦʨʽʶʪʴ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʽʜʣʷʛʘʶʪʴ ʙʽʣʴʰʦʤʫ 

ʨʠʟʠʢʫ ʟʘʭʚʦʨʽʪʠ ʥʘ ʂʆɺɯɼ-19. ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ 5700 ʧʘʮʽʻʥʪʽʚ 

ʟ ʂʆɺɯɼ-19, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʙʫʚ ʪʨʝʪʽʤ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʩʫʧʫʪʥʽʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ: 33,8% ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʽʩʣʷ ʛʽʧʝʨʪʦʥʽʾ 

(56,6%) ʪʘ ʦʞʠʨʽʥʥʷ (41,7%). ʂʽʣʴʢʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʘʮʽʻʥʪʠ ʟ ʂʆɺɯɼ-19 ʩʭʠʣʴʥʽ ʜʦ ʧʦʤʽʪʥʦʾ ʜʠʩʨʝʛʫʣʷʮʽʾ ʛʣʶʢʦʟʠ. ʇʦʚʽʜʦʤʣʷʣʦʩʴ, 

ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʟ ʂʆɺɯɼ-19, ʚʠʷʚʣʝʥ ʧʝʨʚʠʥʥʠʡ ʜʽʘʙʝʪ. ʋ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʷʢʽ ʙʫʣʠ ʫ ʢʨʠʪʠʯʥʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ 

ʂʆɺɯɼ-19 ʽ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʽ ʚ ʨʝʘʥʽʤʘʮʽʶ, ʧʦʪʨʝʙʘ ʚ ʽʥʩʫʣʽʥʽ ʰʚʠʜʢʦ ʟʨʦʩʣʘ ʜʦ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʜʦʟ ʽʟ ʩʝʨʝʜʥʴʦʶ ʧʽʢʦʚʦʶ ʧʦʪʨʝʙʦʶ ʚ ʽʥʩʫʣʽʥʽ 201 

ʦʜʠʥʠʮʶ ʥʘ ʜʦʙʫ (2,2 ʆɼ/ʢʛ/ʜʦʙʫ). ʎʷ ʜʠʩʨʝʛʫʣʷʮʽʷ ʛʣʶʢʦʟʠ, ʚʠʷʚʣʝʥʘ ʪʘʢʦʞ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʽʥʬʽʢʦʚʘʥʠʭ SARS-CoV-2, ʽ ʷʢ ʚʚʘʞʘʶʪʴ ʘʚʪʦʨʠ ʤʦʞʝ ʙʫʪʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʽʣʴʢʦʭ ʤʝʭʘʥʽʟʤʽʚ. ʇʦ-ʧʝʨʰʝ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʮʠʪʦʢʽʥʽʚ, ʫ ʜʝʷʢʠʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʂʆɺɯɼ-19, ʤʦʞʫʪʴ ʤʘʪʠ 

ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ. ʂʨʽʤ ʪʦʛʦ, ɺʆʆɿ ʨʝʢʦʤʝʥʜʫʻ 

ʚʠʩʦʢʽ ʜʦʟʠ ʩʪʝʨʦʾʜʽʚ ʧʘʮʽʻʥʪʘʤ ʽʟ ʪʷʞʢʦʶ ʘʙʦ ʢʨʠʪʠʯʥʦʶ ʬʦʨʤʦʶ ʂʆɺɯɼ-19, 

ʦʩʢʽʣʴʢʠ ʮʝ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʩʤʝʨʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ ʚʽʜʦʤʦ, ʱʦ ʣʽʢʫʚʘʥʥʷ 

ʩʪʝʨʦʾʜʘʤʠ ʧʽʜʚʠʱʫʻ ʧʝʨʠʬʝʨʠʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʛʽʧʝʨʛʣʽʢʝʤʽʶ. ʇʦ-ʜʨʫʛʝ, ʽʥʰʠʤ ʷʚʠʱʝʤ, ʷʢʝ ʤʦʞʝ ʟʽʛʨʘʪʠ ʧʝʚʥʫ ʨʦʣʴ, ʻ 

ʩʪʨʝʩʦʚʘ ʛʽʧʝʨʛʣʽʢʝʤʽʷ. ʇʨʠ ʛʦʩʪʨʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʢʦʨʪʠʟʦʣ, ʘʜʨʝʥʘʣʽʥ ʽ 
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ʛʣʶʢʘʛʦʥ ʚʠʚʽʣʴʥʷʶʪʴʩʷ, ʩʪʠʤʫʣʶʶʯʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟ ʚ ʧʝʯʽʥʮʽ, ʪʠʤ ʩʘʤʠʤ 

ʚʠʢʣʠʢʘʶʯʠ ʪʨʘʥʟʠʪʦʨʥʫ ʛʽʧʝʨʛʣʽʢʝʤʽʶ. ɻʽʧʝʨʛʣʽʢʝʤʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʮʠʭ ʧʨʦʮʝʩʽʚ, ʽʤʦʚʽʨʥʦ, ʧʨʠʟʚʝʜʝ ʜʦ ʛʣʶʢʦʟʦʪʦʢʩʠʯʥʦʩʪʽ ɓ-ʢʣʽʪʠʥ, ʪʠʤ ʩʘʤʠʤ 

ʱʝ ʙʽʣʴʰʝ ʟʥʠʞʫʶʯʠ ʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʽʥʩʫʣʽʥʫ. ʎʽ ʤʝʭʘʥʽʟʤʠ ʤʦʞʫʪʴ 

ʦʢʨʝʤʦ ʘʙʦ ʨʘʟʦʤ ʚʠʢʣʠʢʘʪʠ ʘʙʦ ʧʦʛʽʨʰʠʪʠ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ ʛʣʶʢʦʟʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʂʆɺɯɼ-19.  

ɺʠʩʥʦʚʢʠ.1.ʉʫʧʫʪʥʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʂʆɺɯɼ-19 ʟʘʛʦʩʪʨʠʣʦ ʦʩʥʦʚʥʝ ʽ 

ʧʨʠʚʝʣʦ ʜʦ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ï ʜʽʘʙʝʪʠʯʥʫ ʩʪʦʧʫ (ʧʘʮʽʻʥʪʫ 

ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʘʤʧʫʪʘʮʽʷ 1 ʧʘʣʴʮʷ ʣʽʚʦʾ ʩʪʦʧʠ). 

2. ɻʽʧʝʨʛʣʽʢʝʤʽʷ ʚʠʷʚʣʝʥʘ ʫ ʧʘʮʽʻʥʪʘ ʟ ʂʆɺɯɼ-19 (12 ʤʤʦʣʴ/ʣ ï

17 ʤʤʦʣʴ/ʣ). 
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ʂʃʀʅʀʂʆ-ɻɽʅɽʊʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀ ʇʈʆʉʊʆʁ ʀ 

ʉʃʆɾʅʆʁ ʄʀɻʈɽʅʀ ʀ ʆʇʊʀʄʀɿɸʎʀʗ ʇɸʊʆɻɽʅɽʊʀʏɽʉʂʆʁ 

ʊɽʈɸʇʀʀ 

 

ʈʘʭʤʘʪʫʣʣʘʝʚ ʌʦʟʠʣʙʝʢ ɸʙʜʫʨʘʭʠʤ ʫʛʣʠ 

ʘʩʩʠʩʪʝʥʪ 

ɸʙʜʫʢʦʜʠʨʦʚ ʋʣʫʛʙʝʢ ʊʘʭʠʨʦʚʠʯ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʍʦʣʤʘʪʦʚ ʈʘʩʫʣʞʦʥ ʀʙʨʦʭʠʤʞʦʥ ʫʛʣʠ 

ʘʩʩʠʩʪʝʥʪ 

ʍʘʤʜʘʤʦʚ ʀʣʭʦʤʞʦʥ ʊʘʚʘʢʢʘʣʦʚʠʯ 

ʩʦʠʩʢʘʪʝʣʴ 

ʊʘʰʢʝʥʪʦʚ ʕʣʸʨ ʄʘʤʘʪʢʦʜʠʨʦʚʠʯ 

PhD 

ʂʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʷ 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛ.ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʤʠʛʨʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʧʨʠʯʠʥ ʧʦʪʝʨʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (9 ʤʝʩʪʦ), ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʪʘʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʢ ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʜʨ. ɺ ʞʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʨʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪ ʤʠʛʨʝʥʠ ʟʘʥʠʤʘʝʪ 3 ʤʝʩʪʦ. ʇʦ ʜʘʥʥʳʤ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʠʛʨʝʥʠ ʚ ʤʠʨʝ ʟʘ 1 

ʛʦʜ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 10.2% ʜʦ 14.7% 

(Steineretal., 2013). ɺ ʤʠʨʝ ʮʠʬʨʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʠʛʨʝʥʠ ʧʨʝʚʳʰʘʶʪ 

ʤʠʨʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʪʠ ʚ 1.5-2 ʨʘʟʘ ï 20.3%, ʘ ʝʞʝʛʦʜʥʳʝ ʢʦʩʚʝʥʥʳʝ 

ʨʘʩʭʦʜʳ (ʧʦʪʝʨʷ ʜʥʝʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ) ʧʦ ʧʨʠʯʠʥʝ ʧʝʨʚʠʯʥʳʭ ʛʦʣʦʚʥʳʭ 

ʙʦʣʝʡ ʩʦʩʪʘʚʣʷʶʪ 22.8 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ (1.75% ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʜʫʢʪʘ ʈʦʩʩʠʠ).  

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʚ ʠʟʫʯʝʥʠʠ ʤʠʛʨʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʫʯʝʥʠʝʤ 

ʛʝʥʝʪʠʯʝʩʢʠʭ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʘʩʧʝʢʪʦʚ ʧʘʪʦʛʝʥʝʟʘ ʤʠʛʨʝʥʠ, ʧʦʠʩʢʦʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʢʫʧʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʣʦʚʥʦʡ ʙʦʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʛʨʝʥʴ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʦʡ, ʥʦ ʠ ʟʥʘʯʠʤʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʩʭʝʤ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʧʘʪʦʛʝʥʝʟʘ ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ ʤʠʛʨʝʥʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʸʨʦʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʠ 

ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 60 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʛʨʝʥʴʶ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʛʨʝʥʴʶ 41.6 Ñ 12.5 ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ 60 

ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʠʣʠ ʦʜʠʥʦʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ pWesfall-Young Ò 0.01 (ʥʘ 100 

ʧʝʨʤʫʪʘʮʠʡ) (Westfall, Young, 1993), ʩ q-value (Bengamini-Hochberg FDR) Ò 

5*10-5 (Benjamini, Hochberg, 1995), pperm Ò 5*10-5. ɺʩʝ ʚʳʙʦʨʢʠ ʧʨʦʰʣʠ 

ʧʦʧʨʘʚʢʫ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ p-

value ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ (Bland, Altman, 1995), ʢʦʪʦʨʦʝ ʧʦ ʚʩʝʤ 

ʚʳʷʚʣʝʥʥʳʤ ʧʘʪʪʝʨʥʘʤ ʥʝ ʧʨʝʚʳʰʘʣʘ pBonf Ò 2.3*10-6.  

ɺʧʝʨʚʳʝ ʧʦʩʪʨʦʝʥʳ ʩʭʝʤʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ ʤʠʛʨʝʥʠ, ʥʘ ʦʩʥʦʚʝ 

ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʩʧʠʩʢʘ ʠʟ 60 ʛʝʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʩ ʤʠʛʨʝʥʴʶ. ʆʪʦʙʨʘʥʦ 14 ʛʝʥʦʚ (22 SNP) ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʆʧʨʝʜʝʣʝʥʳ ʯʘʩʪʦʪʳ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʟʘʤʝʥ ʚ ʛʝʥʘʭ ACE, BDNF, 

CCK, CCKAR, CCKBR, CGRP, DBH, MTDH, MTHFR, MTR, NOS1, NOS2, 

NOS3 ʠ SNAP25 ʫ ʧʘʮʠʝʥʪʦʚ (n=146), ʩʪʨʘʜʘʶʱʠʭ ʤʠʛʨʝʥʴʶ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (n=363). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʤʠʛʨʝʥʴʶ ʚʳʷʚʣʝʥʳ 

ʜʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ CCKAR (rs1800857 ʘʣʣʝʣʴ C, p=0), CCKBR 

(rs1805000 ʘʣʣʝʣʴ T, p=0) ʠ MTHFR (rs1801133 ʛʝʥʦʪʠʧʳ CT+TT, p=0,001). 
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ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʥʦʩʠʪ ʘʣʣʝʣʴ CCKAR_rs1800857:C, 

ʧʦʚʳʰʘʶʱʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʠʛʨʝʥʠ ʚ 21 ʨʘʟ.  

ɺʩʝʛʦ ʥʘʰʠʤ ʧʘʨʘʤʝʪʨʘʤ (OR>10) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 7 ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʤʠʛʨʝʥʴʶ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʣʠʯʠʝ 

ʘʣʣʝʣʷ CCKAR rs1800857:C, ʢʦʪʦʨʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʤʠʛʨʝʥʠ ʚ 21 ʨʘʟ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʣʠʛʝʥʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʫʯʘʩʪʠʝ ʜʦʤʠʥʘʥʪʥʦʛʦ ʘʣʣʝʣʷ CCKAR rs1800857:C ʚ ʨʘʟʚʠʪʠʠ ʤʠʛʨʝʥʠ, ʢʘʢ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʜʠʥʦʯʥʳʭ ʤʘʨʢʸʨʦʚ (ʪʝʩʪ ɢ 2 ). ʄʠʥʦʨʳʝ ʤʘʨʢʝʨʳ (ʘʣʣʝʣʠ 

ʛʝʥʦʚ CCKBR, NOS1 ʠ DBH) ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ CCKAR rs1800857:C. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʘʣʣʝʣʴ G ʟʘʤʝʥʳ ʚ ʛʝʥʝ NOS3 ʩʥʠʞʘʝʪ ʠʭ ʟʥʘʯʝʥʠʝ. ɺ ʦʩʪʘʣʴʥʳʝ 36 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚʭʦʜʷʪ ʘʣʣʝʣʠ ʛʝʥʦʚ: CCKAR_rs1800857:ʊ, 

MTDH_rs1835740:C, CCKAR_rs1800908:G, CCKAR_rs1799723:A, 

CCKBR_rs1805000:T, BDNF_rs6265:G (ORÒ6). ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʫʶʪ 

ʦʩʥʦʚʥʦʡ ʘʣʣʝʣʴ CCKAR_rs1800857:C. ʆʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ 

ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʥʦʪʠʧʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʣʣʝʣʴ MTHFR_rs1801133:T ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʘʣʣʝʣʷʤʠ ʜʨʫʛʠʭ ʛʝʥʦʚ ï DBH_INDEL:D, DBH_rs2097629:T, 

BDNF_rs2049046:T, ACE_rs4646994:I (OR 

ɺʩʝʛʦ ʥʘʡʜʝʥʦ 41 ʢʦʤʧʣʝʢʩʥʳʡ ʛʝʥʦʪʠʧ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʤʠʛʨʝʥʴʶ 

(p20, p<0,01). 

ʆʮʝʥʝʥʘ ʨʦʣʴ ʘʣʣʝʣʝʡ 5 ʛʝʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 7 ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʥʦʪʠʧʦʚ, ʚ ʠʟʤʝʥʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʠ 

ʧʨʝʜʧʦʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʤʠʛʨʝʥʦʟʥʦʛʦ ʧʨʠʩʪʫʧʘ. 

ɺʳʚʦʜ. ɺʧʝʨʚʳʝ ʧʦʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ 

ʧʘʪʦʛʝʥʝʟʘ ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ ʤʠʛʨʝʥʠ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʠʩʢʫ ʥʦʚʳʭ ʙʠʦʤʘʨʢʸʨʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʤʠʰʝʥʝʡ ʜʣʷ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ 

CCKAR (rs1800857), CCKBR (rs1805000) ʠ MTHFR (rs1801133) ʨʘʩʰʠʨʷʶʪ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʠ ʧʦʜʙʦʨʘ 

ʥʦʚʳʭ ʤʠʰʝʥʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʳʷʚʣʝʥʥʳʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 

ʤʠʛʨʝʥʴʶ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʥʦʪʠʧʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʤʠʛʨʝʥʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʡ ʨʘʙʦʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʩʥʦʚʝ 

ʧʘʪʦʛʝʥʝʟʘ ʤʠʛʨʝʥʠ ʤʦʞʝʪ ʣʝʞʘʪʴ ʜʦʬʘʤʠʥʦʚʘʷ ʪʝʦʨʠʷ ʧʘʪʦʛʝʥʝʟʘ, ʢʘʢ 

ʠʥʠʮʠʠʨʫʶʱʠʡ ʬʘʢʪʦʨ. ʄʝʞʜʫ ʪʝʤ ʮʝʪʨʘʣʴʥʳʡʥʝʡʨʦʤʝʜʠʘʪʦʨʦʤ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʛʣʫʪʘʤʘʪ, ʪ.ʢ. ʝʛʦ ʠʟʙʳʪʦʢ ʧʨʠ ʉɻʄ ʥʝ ʩʚʷʟʘʥ ʩ 

ʛʠʧʦʬʫʥʢʮʠʝʡ ʜʦʬʘʤʠʥʘ. ɸ ʤʦʣʝʢʫʣʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʦʩʥʦʚʥʳʝ 

ʩʠʤʧʪʦʤʳ ʤʠʛʨʝʥʠ ï ʚʘʟʦʜʠʣʷʮʠʷ ʠ ʙʦʣʴ, ʷʚʣʷʶʪʩʷ NO ʠ CGRP. 

  



277 

ʇʈʆʌɯʃɸʂʊʀʂɸ ʗʂ ʇɸʈɸɼʀɻʄɸ ʉʀʉʊɽʄʀ ʆʍʆʈʆʅʀ ɿɼʆʈʆɺ'ʗ 

 

ʈ̔ ʟʥʠʢ ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

Introductions. ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʧʦʣʽʪʠʢʫ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ 

ʧʨʽʦʨʠʪʝʪ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʻʜʥʦʩʪʽ ʪʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʜʫʭʦʚʥʦ-ʤʦʨʘʣʴʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, ʧʦʨʷʜ ʟ ʬʽʟʠʯʥʠʤ 

ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ, ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʩʦʮʽʘʣʴʥʦʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ, 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ (ɿʆɾ) ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʪʠʯʥʘ 

ʧʨʦʤʦʮʽʷ ʻ ʚʘʞʣʠʚʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʩʧʦʩʽʙ ʞʠʪʪʷ 

ʣʶʜʠʥʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʪʨʫʜʦʚʦʛʦ 

ʜʦʚʛʦʣʽʪʪʷ. 

ʋ ʩʚʽʪʽ ʚʞʝ ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʪʘ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ. ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʽʩʥʫʶʪʴ 

ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʟ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ, ʾʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

Aim. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʨʦʤʦʮʽʾ ʟʜʦʨʦʚ'ʷ. 

Materials and methods. ʇʨʠ ʨʦʙʦʪʽ ʥʘʜ ʤʘʪʝʨʽʘʣʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ 

ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ: ʩʠʩʪʝʤʥʠʡ, ʢʦʤʧʣʝʢʩʥʠʡ, ʜʠʥʘʤʽʯʥʠʡ, ʥʦʨʤʘʪʠʚʥʠʡ ʪʘ 

ʩʠʪʫʘʮʽʡʥʠʡ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʣʠ ʽʩʪʦʨʠʯʥʠʡ ʪʘ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜʠ. 

Results and discussion. ʇʦʨʷʜ ʟ ʨʦʟʚʠʪʢʦʤ ʣʽʢʫʚʘʣʴʥʠʭ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʫʯʘʩʥʘ ʤʝʜʠʮʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʛʨʝʩʦʤ ʫ ʛʘʣʫʟʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. ɯʥʪʝʨʝʩ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʚ'ʷʟʘʥ ʟ ʪʠʤ, ʱʦ ʩʪʘʣʦʩʷ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʽʥʜʠʚʽʜʘ ʷʢ ʦʜʥʽʻʾ ʟ ʮʽʥʥʦʩʪʝʡ ʩʫʩʧʽʣʴʩʪʚʘ. ɻʽʛʽʻʥʽʯʥʝ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟ ʤʝʪʦʶ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ 

ʦʭʦʨʦʥʽ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ ʚʘʞʣʠʚʠʤ ʨʦʟʜʽʣʦʤ 
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ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʪʘ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʟʘʚʜʘʥʥʷʤʠ ʪʘ 

ʟʤʽʩʪʦʤ ʩʘʥʽʪʘʨʥʦʾ ʦʩʚʽʪʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʟʤʽʥʫ ʧʘʨʘʜʠʛʤʠ ʤʝʜʠʮʠʥʠ ʥʘ ʧʨʦʬʽʣʘʢʪʠʯʥʫ, 

ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʪʝʨʤʽʥ 

çʟʤʽʮʥʝʥʥʷ (ʧʨʦʩʫʚʘʥʥʷ) ʟʜʦʨʦʚ'ʷè (health promotion). ʎʝ ʟʘʭʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʣʶʜʝʡ 

ʚʠʩʦʢʦʛʦ ʧʦʧʠʪʫ ʥʘ ʦʩʦʙʠʩʪʝ ʟʜʦʨʦʚ'ʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʡʦʛʦ 

ʟʘʜʦʚʦʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʪʠʚʘʮʽʶ ʤʽʞʩʝʢʪʦʨʘʣʴʥʠʭ ʜʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʷʢʽʩʥʦ 

ʥʦʚʦʛʦ ʨʽʚʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʮʽʾ. ɯʩʥʫʶʪʴ ʮʽʣʽ ʩʠʩʪʝʤʠ ʪʘʢʠʭ ʟʘʭʦʜʽʚ, ʙʽʣʴʰ ʚʽʜʦʤʠʭ 

ʧʽʜ ʥʘʟʚʦʶ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ çɿʜʦʨʦʚ'ʷè. ʋ ʨʘʤʢʘʭ ʪʘʢʠʭ ʧʨʦʛʨʘʤ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʦʻʜʥʘʥʽ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʣʠʚʠʤʠ ʟʚʠʯʢʘʤʠ, ʨʦʟʚʠʪʢʦʤ 

ʥʘʚʠʯʦʢ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʣʘ ʦʩʽʙ ʟʘʡʥʷʪʠʭ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʙʫʪʦʚʠʭ ʫʤʦʚ 

ʪʘ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʷʢ ʛʘʣʫʟʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ 

ʨʽʚʝʥʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʇʦʧʝʨʝʜʞʝʥʥʷ ʭʚʦʨʦʙ ʽ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʠʤʠ 

ʧʝʨʝʜʙʘʯʝʥʦ ʋʛʦʜʦʶ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʽ ʜʝʨʞʘʚʘʤʠ-

ʯʣʝʥʘʤʠ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 427, ʛʣʘʚʠ 22 çɻʨʦʤʘʜʩʴʢʝ ʟʜʦʨʦʚ'ʷè ʨʦʟʜʽʣʫ V 

"ɽʢʦʥʦʤʽʯʥʝ ʪʘ ʛʘʣʫʟʝʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ" ʋʛʦʜʠ). ɿʘʚʜʷʢʠ ʧʨʦʛʨʘʤʽ çɿʜʦʨʦʚʘ 

ʋʢʨʘʾʥʘè, ʷʢʫ ʽʥʽʮʽʶʚʘʚ ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʠ, ʩʤʝʨʪʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʘʻ ʟʥʠʟʠʪʠʩʷ ʥʘ 30% ʜʦ 2030 ʨʦʢʫ. ɺ ʩʠʣʫ ʮʴʦʛʦ 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ ʜʘʥʠʡ ʯʘʩ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʽʥʬʝʢʮʽʡʥʽʡ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʷʢʘ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʥʝʧʨʘʮʝʟʜʘʪʥʽʩʪʶ, ʱʦ ʚʠʥʠʢʘʻ, ʽ ʚʠʪʨʘʪʘʤʠ ʥʘ ʤʝʜʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʘ çɿʜʦʨʦʚʘ ʋʢʨʘʾʥʘè ʨʦʟʨʦʙʣʝʥʘ ʆʬʽʩʦʤ ʇʨʝʟʠʜʝʥʪʘ, ʩʧʽʣʴʥʦ ʟ ʪʨʴʦʤʘ 

ʤʽʥʽʩʪʝʨʩʪʚʘʤʠ ï ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʤʦʣʦʜʽ ʪʘ ʩʧʦʨʪʫ, ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, 

ʧʨʦʬʽʣʴʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʪʘ ʝʢʩʧʝʨʪʘʤʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʩʪʚʦʨʝʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʪʘ ʚʠʢʦʥʘʚʩʴʢʫ ʙʘʟʫ, ʚʠʟʥʘʯʝʥʦ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʩʪʨʫʢʪʫʨ ʟ ʧʠʪʘʥʴ 

ʟʜʦʨʦʚ'ʷʟʙʝʨʝʞʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʩʬʝʨʽ 
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ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʚʠʤʦʛ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʛʨʦʤʘʜʷʥ. 

Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʝʟʜʘʪʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ï ʥʘʡʚʘʞʣʠʚʽʰʝ ʟʘʚʜʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ. ɺ ʨʘʤʢʘʭ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ çɿʜʦʨʦʚʘ ʋʢʨʘʾʥʘè, ʧʝʨʝʜ ʜʝʨʞʘʚʦʶ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ 

ʧʦʜʘʣʴʰʦʾ ʧʨʦʤʦʮʽʾ ʟʜʦʨʦʚ'ʷ ʥʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚʩʽʤ ʚʝʨʩʪʚʘʤ ʥʘʩʝʣʝʥʥʷ, ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʦʩʠʣʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʨʠ ʰʠʨʦʢʦʤʫ ʟʘʣʫʯʝʥʥʽ 

ʣʶʜʝʡ ʜʦ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. 
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ɿɼʆʈʆɺʀʁ ʉʇʆʉɯɹ ɾʀʊʊʗ ɹɸʂɸʃɸɺʈɯɺ ʄɽɼʀʏʅʀʍ ʂʆʃɽɼɾɯɺ 

ʗʂ ʋʄʆɺɸ ʋʉʇɯʐʅʆɰ ʄɯɾʆʉʆɹʀʉʊɯʉʅʆɰ ʇʈʆʌɽʉɯʁʅʆɰ 

ɺɿɸɭʄʆɼɯɰ 

 

ʉʫʭʦʨʫʢʦʚʘ ʃʘʨʠʩʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʂʘʤô̫ ʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʤʝʜʠʯʥʠʡ ʢʦʣʝʜʞ 

ʤ. ʂʘʤôʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ 

 

ʌʽʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʚʠʩʪʫʧʘʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʷʢ 

ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʟ ʽʥʰʦʛʦ ï ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʽʜʛʦʪʦʚʢʫ 

ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʜʦʨʦʚ'ʷ [6]. ʊʦʤʫ ʤʝʪʦʶ ʽ ʟʘʚʜʘʥʥʷʤ ʟʘʥʷʪʴ ʟ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʻ ʧʽʜʪʨʠʤʢʘ ʨʽʚʥʷ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʨʦʪʠʜʽʷ ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʘʤ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ ʽ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʧʽʜ ʯʘʩ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ [4]. ɸʣʝ ʥʠʟʴʢʘ ʤʦʪʠʚʘʮʽʷ ʜʦ ʟʘʥʷʪʴ ʬʽʟʠʯʥʠʤ 

ʚʠʭʦʚʘʥʥʷʤ ʩʪʫʜʝʥʪʽʚ ʩʪʘʻ ʧʝʨʝʧʦʥʦʶ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ. 

ʇʦʪʨʝʙʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʩʪʠʣʶ ʧʦʚʝʜʽʥʢʠ 

ʙʘʢʘʣʘʚʨʽʚ ʤʝʜʠʯʥʠʭ ʢʦʣʝʜʞʽʚ ʟʫʤʦʚʣʝʥʘ ʥʠʟʢʦʶ ʦʙʩʪʘʚʠʥ, ʘ ʩʘʤʝ: ʧʽʜʚʠʱʝʥʥʷ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʫʤʽʥʴ 

ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ; ʥʝʜʦʩʪʘʪʥʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢ ʽ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʭʦʚʘʥʥʷ ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ 

ʟʜʦʨʦʚôʷ.  

ʌʽʟʠʯʥʘ ʢʫʣʴʪʫʨʘ ʚʠʩʪʫʧʘʻ ʷʢ ʥʝʦʙʭʽʜʥʘ ʯʘʩʪʠʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʙʘʢʘʣʘʚʨʽʚ ʤʝʜʠʯʥʠʭ ʢʦʣʝʜʞʽʚ. ʌʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʣʠʪʪʷ ʩʫʩʧʽʣʴʥʠʭ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʽʥʪʝʨʝʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʥʦ-ʥʝʦʙʭʽʜʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ. ʌʽʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ ï ʛʘʣʫʟʴ, ʱʦ ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤ ʬʘʢʪʦʨʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʪʠʚʥʦʾ 
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ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ, ʘʜʞʝ ʩʫʩʧʽʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʨʦʟʰʠʨʷʻʪʴʩʷ ʥʘ ʾʾ ʦʩʥʦʚʽ, 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʽʥʰʽ ʛʘʣʫʟʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ï ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʫ, ʦʩʚʽʪʥʶ, 

ʪʨʫʜʦʚʫ, ʤʝʜʠʯʥʫ. 

ɿʘʡʤʘʶʯʠʩʴ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʤʘʡʙʫʪʥʽʡ ʙʘʢʘʣʘʚʨ 

ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʥʘʢʦʧʠʯʫʻ ʩʫʩʧʽʣʴʥʠʡ ʜʦʩʚʽʜ, ʱʦ ʩʧʦʥʫʢʫʻ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʡʦʛʦ ʩʦʮʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɸʥʘʣʽʟʫʶʯʠ ʣʽʪʝʨʘʪʫʨʫ ʟ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʟôʷʩʫʚʘʣʠ, 

ʱʦ ʫ ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ʤʝʜʠʯʥʠʭ ʢʦʣʝʜʞʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ ʟʘʡʤʘʶʪʴʩʷ 

ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʽ ʩʧʦʨʪʦʤ  ʩʪʚʦʨʶʻʪʴʩʷ ʯʽʪʢʠʡ ʰʘʙʣʦʥ ʨʝʞʠʤʫ ʜʥʷ, ʙʽʣʴʰ 

ʚʠʩʦʢʘ ʝʤʦʮʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, ʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ, ʦʧʪʠʤʽʟʤ ʪʘ ʝʥʪʫʟʽʘʟʤ. ʉʘʤʝ ʮʝ ʽ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʟʘʥʷʪʪʷʭ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʧʨʦʬʝʩʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ 

ʚʠʧʫʩʢʥʠʢʽʚ. 

ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʙʘʢʘʣʘʚʨʽʚ 

ʤʝʜʠʯʥʦʛʦ ʢʦʣʝʜʞʫ ʻ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʈʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʨʦʙʠʪʴ ʣʶʜʠʥʫ ʥʝ 

ʪʽʣʴʢʠ ʬʽʟʠʯʥʦ ʢʨʘʩʠʚʦʶ, ʘʣʝ ʡ ʧʦʣʽʧʰʫʻ ʾʾ ʟʜʦʨʦʚôʷ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ. ʈʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʣʘʩʪʠʚʘ ʙʫʜʴ-ʷʢʽʡ 

ʣʶʜʠʥʽ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʥʠʟʴʢʦʶ, ʷʢʱʦ ʣʶʜʠʥʘ ʫʩʚʽʜʦʤʣʝʥʦ ʘʙʦ ʚʠʤʫʰʝʥʦ 

ʚʝʜʝ ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʽ, ʥʘʚʧʘʢʠ, ʚʠʩʦʢʦʶ, ʷʢʱʦ ʣʶʜʠʥʘ ʚʝʜʝ 

ʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʆʙʤʝʞʝʥʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ (ʛʽʧʦʜʠʥʘʤʽʷ) ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʤôʷʟʦʚʦʾ ʘʪʨʦʬʽʾ. ʗʢʱʦ ʛʽʧʦʜʠʥʘʤʽʷ ʦʙôʻʜʥʫʻʪʴʩʷ ʟ 

ʧʦʤʠʣʢʘʤʠ ʚ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ (ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ), ʮʝ ʥʝʤʠʥʫʯʝ 

ʧʨʠʚʝʜʝ ʜʦ ʟʘʡʚʦʾ ʚʘʛʠ. ɺʠʩʦʢʘ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʤôʷʟʦʚʦʾ ʤʘʩʠ (ʛʽʧʝʨʪʨʦʬʽʻʶ), ʟʤʽʮʥʝʥʥʷʤ ʢʽʩʪʦʢ ʩʢʝʣʝʪʘ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʽʚ [3]. 

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʙʘʢʘʣʘʚʨʽʚ ʤʝʜʠʯʥʦʛʦ 

ʢʦʣʝʜʞʫ ï ʚʘʞʢʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ ʥʴʦʤʫ ʷʢʥʘʡʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʥʘʩʘʤʧʝʨʝʜ ï ʩʘʤʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ. 
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ɼɯɼɾʀʊɸʃɯɿɸʎɯʗ ɽʂɻ ï ʄʆɾʃʀɺʆʉʊɯ ʂɯʃʔʂɯʉʅʆɰ ʆʎɯʅʂʀ ɽʂɻ ɺ 

ɼʀʌɽʈɽʅʎɯɸʎɯɰ ɻʆʉʊʈʆɻʆ ʂʆʈʆʅɸʈʅʆɻʆ ʉʀʅɼʈʆʄʋ ʊɸ 

ʉʀʅɼʈʆʄʋ ɹʈʋɻɸɼɸ 

 

ʊʘʱʫʢ ɺʽʢʪʦʨ ʂʦʨʥʽʡʦʚʠʯ 

ʜ.ʤʝʜ.ʥʘʫʢ., ʧʨʦʬʝʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʠ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʩʧʦʨʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʄʘʣʽʥʝʚʩʴʢʘ-ɹʽʣʽʡʯʫʢ ʆʣʝʢʩʘʥʜʨʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʩʧʦʨʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɯʚʘʥʯʫʢ ʇʘʚʣʦ ʈʦʤʘʥʦʚʠʯ 

ʢ.ʤʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ, 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʩʧʦʨʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ 

ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʄʘʢʦʚʽʡʯʫʢ ɯʨʠʥʘ ʆʤʝʣʷʥʽʚʥʘ 

ʢ.ʤʝʜ.ʥʘʫʢ, ʛʦʣʦʚʥʠʡ ʣʽʢʘʨ 

ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ 

ʆʥʦʬʨʝʡʯʫʢ ɼʤʠʪʨʦ ɯʚʘʥʦʚʠʯ 

ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ 

ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʥʜʨʦʤ ɹʨʫʛʘʜʘ (ɹʨʉ) ï ʨʽʜʢʽʩʥʝ, ʩʧʘʜʢʦʚʝ, ʘʨʠʪʤʦʛʝʥʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ, ʷʢʝ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʘʧʪʦʚʦʶ ʩʝʨʮʝʚʦʶ ʩʤʝʨʪʶ (ʈʉʉ) [1]. 

ʏʘʩʪʦʪʘ ʘʨʠʪʤʽʯʥʠʭ ʧʦʜʽʡ (ʩʪʽʡʢʘ ʰʣʫʥʦʯʢʦʚʘ ʪʘʭʽʢʘʨʜʽʷ (ʐʊ), ʬʽʙʨʠʣʷʮʽʷ 

ʰʣʫʥʦʯʢʽʚ (ʌʐ) ʘʙʦ ʈʉʉ) ʟʘ ɹʨʉ ï 7,7% ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʽʩʪʦʨʽʻʶ ʈʉʉ, 1,9% - ʧʨʠ 

ʩʠʥʢʦʧʝ, 0,5% - ʫ ʙʝʟʩʠʤʧʪʦʤʥʠʭ [2]. ɹʽʣʴʰʽʩʪʴ ʤʫʪʘʮʽʡ ʧʦʚôʷʟʘʥʽ ʟ ʛʝʥʦʤ 

SCN5A ʪʘ ʩʧʨʠʯʠʥʷʶʪʴ ʢʣʘʩʠʯʥʽ ʘʥʦʤʘʣʴʥʽ ʟʤʽʥʠ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ (ɽʂɻ) ï 

ʝʣʝʚʘʮʽʷ ʩʝʛʤʝʥʪʘ ST ʫ ʚʽʜʚʝʜʝʥʥʷʭ V1-V3, ʙʣʦʢʘʜʫ ʧʨʘʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ ʪʘ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʌʐ [1]. ɼʣʷ ɹʨʉ ʭʘʨʘʢʪʝʨʥʽ ʩʠʥʢʦʧʝ ʥʝʟʨʦʟʫʤʽʣʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʧʘʨʦʢʩʠʟʤʠ ʧʦʣʽʤʦʨʬʥʦʾ ʐʊ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʩʧʦʥʪʘʥʥʦ, ʪʷʞʢʽ ʧʦʨʫʰʝʥʥʷ 

ʜʠʭʘʥʥʷ ʫʚʽ ʩʥʽ, ʭʦʯʘ ʽʥʢʦʣʠ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ɽʂɻ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʛʦ 
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ʩʠʥʜʨʦʤʫ, ʚʠʥʠʢʘʶʪʴ ʙʝʟ ʩʫʧʨʦʚʽʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ [3]. ɹʨʉ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʶʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʪʨʝʪʴʦʾ-ʯʝʪʚʝʨʪʦʾ ʜʝʢʘʜʠ ʞʠʪʪʷ (ʩʝʨʝʜʥʽʡ ʚʽʢ 42 Ñ 15 

ʨʦʢʽʚ), ʘʣʝ ʜʝʷʢʽ çʥʝʪʠʧʦʚʽè ʚʠʧʘʜʢʠ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 2 ʜʥʽʚ 

ʜʦ 87 ʨʦʢʽʚ [4]. ɯʩʥʫʶʪʴ ʧʝʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ - ʚ 

ʊʘʾʣʘʥʜʽ ʧʦʰʠʨʝʥʽʩʪʴ ɹʨʉ ʧʝʨʝʚʠʱʠʣʘ ʚ 146 ʨʘʟʽʚ ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ ʽ ʚ 37 

ʨʘʟʽʚ ï ɭʚʨʦʧʫ [5]. ʇʝʨʰʠʡ ʪʠʧ ɹʨʉ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʭʽʜʥʦʶ ʝʣʝʚʘʮʽʻʶ 

ʩʝʛʤʝʥʪʘ ST ʱʦʥʘʡʤʝʥʰʝ ʥʘ 2 ʤʤ ʟ ʽʥʚʝʨʩʽʻʶ ʟʫʙʮʷ ʊ (ʛʨʘʬʽʢʘ çʩʢʣʝʧʽʥʥʷè - 

coved type). ʇʨʠ ʜʨʫʛʦʤʫ ʪʠʧʽ ï ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʩʝʛʤʝʥʪ ST 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʟʠʪʠʚʥʠʡ ʟʫʙʝʮʴ ʊ (çʩʽʜʣʦʚʠʜʥʘè ʛʨʘʬʽʢʘ ï saddleback type). 

ʆʩʢʽʣʴʢʠ ɹʨʉ ʻ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʪʦ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʨʦʚʦʜʷʪʴ ʩʢʨʠʥʽʥʛʦʚʝ ʦʙʩʪʝʞʝʥʥʷ ʚʩʽʭ ʯʣʝʥʽʚ ʩʽʤôʾ. ɿʤʽʥʠ ʩʝʛʤʝʥʪʘ ST ʥʘ ɽʂɻ 

ʜʦʮʽʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʚ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʜʽʘʛʥʦʟʽʚ ï ʧʨʠʯʠʥ ʝʣʝʚʘʮʽʾ ʩʝʛʤʝʥʪʘ ST: 

ʛʦʩʪʨʠʡ ʢʦʨʦʥʘʨʥʠʡ ʩʠʥʜʨʦʤ ʟ ʝʣʝʚʘʮʽʻʶ ʩʝʛʤʝʥʪʘ ST (STEMI), ʩʠʥʜʨʦʤ 

ʨʘʥʥʴʦʾ ʨʝʧʦʣʷʨʠʟʘʮʽʾ ʰʣʫʥʦʯʢʽʚ, ʧʝʨʠʢʘʨʜʠʪ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʊʘʢʦʪʩʫʙʦ, 

ʛʽʧʝʨʢʘʣʽʻʤʽʷ ʪʘ ʽʥ. ʇʨʠ ɹʨʉ (ʭʘʨʘʢʪʝʨʥʘ ʝʣʝʚʘʮʽʷ ʟ ʥʘʭʠʣʦʤ ʜʦʥʠʟʫ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ STEMI, ʜʝ ʚʦʥʘ ʻ çʦʧʫʢʣʦè ʝʣʝʚʦʚʘʥʦʶ - (ñslopes downwardò ʘʙʦ 

ñdownsloping ST elevationò vs ñupsloping and convex ST elevationò)[6] . ɭʜʠʥʠʤ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʐʊ, ʌʐ ʪʘ ʈʉʉ ʟʘ ɹʨʉ ʻ ʽʤʧʣʘʥʪʘʮʽʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʘʨʜʽʦʚʝʨʪʝʨʘ-ʜʝʬʽʙʨʠʣʷʪʦʨʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʷʢʝ ʙ ʟʥʠʞʫʚʘʣʦ ʯʘʩʪʦʪʫ ʐʊ ʪʘ ʈʉʉ, ʥʝ ʜʦʚʝʜʝʥʘ [7], ʭʦʯʘ ʭʽʥʽʜʠʥ 

ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ çʝʣʝʢʪʨʠʯʥʠʭ ʰʪʦʨʤʽʚè, 

ʧʨʦʪʝ ʥʝʤʘʻ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʈʉʉ [8]. 30% 

ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʥʝ ʽʤʧʣʘʥʪʦʚʘʥʦ ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʘʨʜʽʦʚʝʨʪʝʨ-ʜʝʬʽʙʨʠʣʷʪʦʨ, 

ʧʦʤʠʨʘʶʪʴ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʩʠʤʧʪʦʤʽʚ [3]. 

ɿʛʽʜʥʦ ʢʦʥʩʝʥʩʫʩʫ "J Wave"-ʩʠʥʜʨʦʤʫ (HRS/EHRA/APHRS/SOLAECE, 

2016) ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʦʮʽʥʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ ɹʨʉ (Shanghai 

Brugada Scoring System, SBSS), ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʝʻʩʪʨʘʮʽʶ ɽʂɻ, ʛʝʥʝʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʢʣʽʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʽʩʪʦʨʽʶ ʩʽʤ'ʾ [9]. ɿʘʟʥʘʯʝʥʦ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʙʘʣʽʚ ʜʘʥʦʾ ʰʢʘʣʠ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʐʊ ʪʘ 

ʌʐ, ʘ ʟʣʦʷʢʽʩʥʽ ʘʨʠʪʤʽʾ ʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʟʫʣʴʪʘʪʦʤ <3,5. 
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ʇʘʮʽʻʥʪʠ ʟ ʚʠʩʦʢʠʤ ʩʫʤʘʨʥʠʤ ʙʘʣʦʤ ʤʘʶʪʴ ʚʘʞʢʽ ʩʠʤʧʪʦʤʠ, ʩʽʤʝʡʥʫ ʽʩʪʦʨʽʶ 

ʨʘʧʪʦʚʦʾ ʩʤʝʨʪʽ ʪʘ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʰʢʘʣʠ ʤʦʞʣʠʚʦ ʦʙôʻʢʪʠʚʽʟʫʚʘʪʠ çʡʤʦʚʽʨʥʠʡè ʪʘ/ʘʙʦ çʧʝʚʥʠʡè, 

çʤʦʞʣʠʚʠʡè ʪʘ çʥʝʜʽʘʛʥʦʩʪʠʯʥʠʡè ɹʨʉ ʚ ʨʦʟʧʦʜʽʣʽ Ó3,5, 2-3 ʪʘ <2 ʙʘʣʽʚ 

ʚʽʜʧʦʚʽʜʥʦ [10]. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʤʘʨʢʝʨʠ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ɹʨʉ ʪʘ 

ʛʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ɽʂɻ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʧʘʮʽʻʥʪʘ, ʷʢʠʡ 

ʧʝʨʝʙʫʚʘʚ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʭ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʘ ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ɽʂɻ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ (ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʛʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ 

ɹʨʉ). 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʘʮʽʻʥʪʢʘ ɸ. ʟʚʝʨʥʫʣʘʩʷ ʜʦ ʤʝʜʠʯʥʦʾ 

ʫʩʪʘʥʦʚʠ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʛʦʩʪʨʠʡ ʙʽʣʴ ʟʘ ʛʨʫʜʠʥʦʶ ʩʪʠʩʢʫʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ɽʂɻ, ʥʘ ʷʢʦʤʫ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʝʣʝʚʘʮʽʷ ʩʝʛʤʝʥʪʘ ST, ʚʦʥʘ 

ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʫ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʟ ʜʽʘʛʥʦʟʦʤ ʛʦʩʪʨʠʡ 

ʢʦʨʦʥʘʨʥʠʡ ʩʠʥʜʨʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ: ʧʝʨʽʦʜʠʯʥʦ ʪʫʨʙʫʚʘʣʠ 

ʙʦʣʽ ʩʪʠʩʢʫʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʘ ʛʨʫʜʠʥʦʶ, ʝʧʽʟʦʜʽʚ ʐʊ ʯʠ ʌʐ, ʩʠʥʢʦʧʝ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ, ʩʽʤʝʡʥʠʡ ʘʥʘʤʥʝʟ ʥʝ ʦʙʪʷʞʝʥʠʡ ï ʚʽʜʩʫʪʥʽ ʚʠʧʘʜʢʠ ʨʘʧʪʦʚʦʾ 

ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ, ʩʠʥʢʦʧʘʣʴʥʽ ʩʪʘʥʠ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ ɹʨʫʛʘʜʘ ʫ ʨʦʜʠʯʽʚ. ʈʽʚʥʽ ʪʨʦʧʦʥʽʥʫ ʙʫʣʠ ʚ ʤʝʞʘʭ 

ʥʦʨʤʠ, ʜʠʥʘʤʽʢʘ ɽʂɻ ï ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʩʝʛʤʝʥʪ ST ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʧʦʟʠʪʠʚʥʠʡ ʟʫʙʝʮʴ ʊ (çʩʽʜʣʦʚʠʜʥʘè ʛʨʘʬʽʢʘ ï saddleback type), ʱʦ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ 2 ʪʠʧʫ ʩʠʥʜʨʦʤʫ ɹʨʫʛʘʜʘ, ʧʨʦʪʝ ʝʣʝʚʘʮʽʷ ʪʘʢʦʞ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʛʦʩʪʨʠʡ 

ʢʦʨʦʥʘʨʥʠʡ ʩʠʥʜʨʦʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1 ɽʂɻ ʧʘʮʽʻʥʪʘ ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ɼʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʞ ʤʦʞʣʠʚʠʤʠ ʧʨʠʯʠʥʘʤʠ ʝʣʝʚʘʮʽʾ 

ʩʝʛʤʝʥʪʘ ST ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʮʠʬʨʦʚʘ ʦʙʨʦʙʢʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ ʧʘʮʽʻʥʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʉʤʘʨʪ-ɽʂɻè (ʩʚʽʜʦʮʪʚʦ ʧʨʦ 

ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ˉ73687 ʚʽʜ 05.09.2017). ɼʦʩʣʽʜʞʫʚʘʣʠ ʥʘʩʪʫʧʥʽ 

ʧʘʨʘʤʝʪʨʠ: ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ (ɺʄʐ) 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʫʙʮʷ ʊ ʽ ʢʫʪ ɓ
ʦ 
ʥʘʭʠʣʫ ʩʝʛʤʝʥʪʘ ST ʽ ʚʠʩʦʪʘ ʡʦʛʦ 

ʧʨʦʜʦʚʞʝʥʥʷ ʅ (ʤʤ). ɸʥʘʣʽʟʫʚʘʣʠ ʚʽʜʚʝʜʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʥʘ 

ɽʂɻ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ɽʂɻ ʧʘʮʽʻʥʪʘ ʟ 

ʩʠʥʜʨʦʤʦʤ ɹʨʫʛʘʜʘ 

ɺʽʜʚʝʜʝʥʥʷ ɺʄʐ ʂʫʪ ɓ 
ʦ
 ɺʠʩʦʪʘ ʅ, ʤʤ 

ɯ 1,727 3,49 0,3 

ɯɯ 2,088 7,64 0,67 

ɯɯɯ 2,013 6,88 0,6 

V1 0,582 8,31 0,73 

V2 3,667 6,54 0,57 

V3 3,24 17,84 1,61 

V4 2,007 22,44 2,06 

V5 1,311 12 1,06 

V6 1,343 7,7 0,68 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʦʟʥʘʢ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʫ 

ʜʘʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʇʦʢʘʟʥʠʢ ɺʄʐ ʫ ʙʽʣʴʰʦʩʪʽ ʚʽʜʚʝʜʝʥʴ ʙʫʚ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤ 

ʜʣʷ ʛʽʧʝʨʪʨʦʬʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʫ ʚʽʜʚʝʜʝʥʥʷʭ V5, V6 ï ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʪʘʢʠʭ 

ʧʨʠ ʭʨʦʥʽʯʥʽʡ ɯʍʉ ʽ ʪʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʫ V1 ʤʦʛʣʠ ʩʚʽʜʯʠʪʠ ʧʨʦ ʛʦʩʪʨʫ ʽʰʝʤʽʶ 
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ʤʽʦʢʘʨʜʘ. ʆʜʥʘʢ ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʟʫʙʮʷ ʊ ʫ V1, ʱʦ ʚʣʘʩʥʝ ʽ ʟʫʤʦʚʠʣʦ 

ʪʘʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʻ ʚʘʨʽʘʥʪʦʤ ʥʦʨʤʠ, ʘ ʦʪʞʝ, ʥʝ ʦʙôʻʢʪʠʚʽʟʫʻ ʥʘʷʚʥʽʩʪʴ ʣʦʢʘʣʴʥʦʾ 

ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʫ ʜʘʥʦʛʦ ʧʘʮʽʻʥʪʘ [11]. ʑʦʜʦ ʟʥʘʯʝʥʴ ʢʫʪʘ ɓ
ʦ
 ʽ ʚʠʩʦʪʠ ʡʦʛʦ 

ʧʨʦʜʦʚʞʝʥʥʷ ʅ, ʪʦ ʪʫʪ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʫʚʘʪʠ, ʱʦ ʞʦʜʥʠʭ ʚʽʜʭʠʣʝʥʴ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʩʘʤʝ ʜʣʷ ʛʦʩʪʨʦʾ ʽʰʝʤʽʾ ʤʽʦʢʘʨʜʘ ʥʝ ʜʦʚʝʜʝʥʦ. ʇʦʢʘʟʥʠʢ ʢʫʪʘ ɓ
ʦ 

ʚʘʨʽʶʚʘʚ ʚʽʜ ʘʙʩʦʣʶʪʥʦ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ ʪʘ V1, 

V2, V6 ʽ ʪʽʣʴʢʠ ʫ V3-V5 ʤʘʚ ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʾ ʢʦʩʦʚʠʩʭʽʜʥʦʾ 

ʝʣʝʚʘʮʽʾ ʩʝʛʤʝʥʪʘ ST, ʱʦ, ʷʢ ʚʽʜʦʤʦ, ʥʝ ʻ ʧʦʛʘʥʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

[12]. 

ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʫ ʥʦʨʤʘʣʽʟʘʮʽʶ ɽʂɻ, ʥʝʛʘʪʠʚʥʠʡ ʪʨʦʧʦʥʽʥʦʚʠʡ ʪʝʩʪ, 

ʟʘʜʦʚʽʣʴʥʠʡ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʢʠ, ʟʤʽʥʠ ɽʂɻ ʚ ʜʠʥʘʤʽʮʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʾʾ 

ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʉʤʘʨʪ-ɽʂɻè - ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ ɹʨʉ 2-ʛʦ ʪʠʧʫ. ʇʦʜʘʣʴʰʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʣʽʢʫʚʘʥʥʷ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʷ, ʦʩʢʽʣʴʢʠ ʧʘʮʽʻʥʪʢʘ ʥʘ ʚʠʤʦʛʫ ʧʨʠʧʠʥʠʣʘ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʣʽʢʘʨʥʽ ʟ 

ʚʽʜʤʦʚʦʶ ʚʽʜ ʜʦʜʘʪʢʦʚʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ʟʘ ʰʚʠʜʢʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽ ʚʣʘʩʥʠʭ ʦʙʩʪʘʚʠʥ. 

ɺʠʩʥʦʚʢʠ: ʉʠʥʜʨʦʤ ɹʨʫʛʘʜʘ ï ʨʽʜʢʽʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʣʫʥʦʯʢʦʚʦʶ ʪʘʭʽʘʨʠʪʤʽʻʶ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʘʧʪʦʚʦʾ 

ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ. ɼʽʘʛʥʦʩʪʠʯʥʘ ʧʨʦʛʨʘʤʘ ʚʢʣʶʯʘʻ ʩʽʤʝʡʥʠʡ ʘʥʘʤʥʝʟ, ʨʝʻʩʪʨʘʮʽʶ 

ɽʂɻ, ʨʝʪʝʣʴʥʠʡ ʟʙʽʨ ʘʥʘʤʥʝʟʫ (ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʥʥʷ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʩʫʜʦʤʠ, 

ʰʣʫʥʦʯʢʦʚʽ ʪʘʭʽʘʨʠʪʤʽʾ, ʟʫʧʠʥʢʘ ʩʝʨʮʷ), ʟʘʧʦʚʥʝʥʥʷ ʙʘʣʴʥʦʾ ʐʘʥʭʘʡʩʴʢʦʾ 

ʰʢʘʣʠ, ʛʝʥʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʫʪʘʮʽʶ ʛʝʥʘ SCN5A, ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ 

ʽʰʝʤʽʟʘʮʽʾ (ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʡ). ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ ɽʂɻ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʚʠʧʘʜʢʫ 

ʨʘʟʦʤ ʟ ʥʝʛʘʪʠʚʥʠʤ ʪʨʦʧʪʝʩʪʦʤ, ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ ɽʂɻ ʪʘ ʧʦʢʨʘʱʝʥʥʷʤ 

ʩʘʤʦʧʦʯʫʪʪʷ ʜʦʟʚʦʣʠʣʘ ʚʽʜʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʛʦʩʪʨʠʡ ʢʦʨʦʥʘʨʥʠʡ ʩʠʥʜʨʦʤ ʚʽʜ 

ʩʠʥʜʨʦʤʫ ɹʨʫʛʘʜʘ 2-ʛʦ ʪʠʧʫ. 
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ʈʆʃʔ ʇɸʊʆɻɽʅɽɿɸ ʄʀɻʈɽʅʀ ʈɽʎɽʇʊʆʈɸ CGRP 

 

ʍʦʣʤʘʪʦʚ ʈʘʩʫʣʞʦʥ ʀʙʨʦʭʠʤʞʦʥ ʫʛʣʠ 

ʘʩʩʠʩʪʝʥʪ 

ɸʙʜʫʢʦʜʠʨʦʚ ʋʣʫʛʙʝʢ ʊʘʭʠʨʦʚʠʯ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʈʘʭʤʘʪʫʣʣʘʝʚ ʌʦʟʠʣʙʝʢ ɸʙʜʫʨʘʭʠʤ ʫʛʣʠ 

ʘʩʩʠʩʪʝʥʪ 

ʍʘʤʜʘʤʦʚ ʀʣʭʦʤʞʦʥ ʊʘʚʘʢʢʘʣʦʚʠʯ 

ʩʦʠʩʢʘʪʝʣʴ 

ʊʘʰʢʝʥʪʦʚ ʕʣʸʨ ʄʘʤʘʪʢʦʜʠʨʦʚʠʯ 

PhD 

ʂʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʷ 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛ.ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʘʮʠʝʥʪʘʤ ʩ ʤʠʛʨʝʥʴʶ, ʧʝʨʚʠʯʥʦʡ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ, 

ʢʦʪʦʨʦʡ ʩʪʨʘʜʘʝʪ 15% ʥʘʩʝʣʝʥʠʷ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ 

ʧʨʝʧʘʨʘʪʳ ʥʦʚʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ï ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʢ 

ʢʘʣʴʮʠʪʦʥʠʥ ʛʝʥ ʨʦʜʩʪʚʝʥʥʦʤʫ ʧʝʧʪʠʜʫ (calcitoningene-relatedpeptide, CGRP). 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʤʠʛʨʝʥʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʪʦʣʴʢʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ï 

ʙʝʪʘ-ʙʣʦʢʘʪʦʨʘʤʠ ʧʨʦʧʨʘʥʦʣʦʣʦʤ ʠ ʤʝʪʘʧʨʦʣʦʣʦʤ, ʘʥʪʠ-

ʢʦʥʚʫʣʴʩʘʥʪʘʤʠʪʦʧʠʨʘʤʘʪʦʤ ʠ ʚʘʣʴʧʨʦʝʚʦʡ ʢʠʩʣʦʪʦʡ, ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ 

ʘʤʠʪʨʠʧʪʠʣʠʥʦʤ ʠ ʚʝʥʣʘʬʘʢʩʠʥʦʤ, ʢʘʥʜʝʩʘʨʪʘʥʦʤ, ʦʥʘʙʦʪʫʣʦʪʦʢʩʠʥʦʤ ʪʠʧʘ ɸ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʜʨʫʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʪʦ ʠʭ ʧʨʠʝʤ ʙʳʣ ʩʦʧʨʷʞʝʥ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ: 

ʩʥʠʞʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʩʠʭʠʯʝʩʢʦʡ ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴʶ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʩʘ, ʪʦʰʥʦʪʦʡ ʠ ʧʨ. 

ɺʘʞʥʝʡʰʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ ʤʠʛʨʝʥʠ ʠ ʧʘʪʦʛʝʥʝʟʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʷʜʘ ʨʝʜʢʠʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ 

ʤʠʛʨʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʤʫʪʘʮʠʷʤʠ ʚ ʦʜʥʦʤ ʛʝʥʝ (ʤʦʥʦʥʛʝʥʥʳʝ 

ʬʦʨʤʳ ʤʠʛʨʝʥʠ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʘʷ ʠ ʩʝʤʝʡʥʘʷ ʛʝʤʠʧʣʝʛʠʯʝʩʢʘʷ 
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ʤʠʛʨʝʥʴ (ʛʜʝ ʤʠʛʨʝʥʴ ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ ʤʝʥʜʝʣʝʚʩʢʦʤʫ ʪʠʧʫ), ʘ ʪʘʢʞʝ ʨʷʜ 

ʤʦʥʦʛʝʥʥʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫʰʝʥʠʡ.  

ʂ ʧʦʩʣʝʜʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʘʪʘʢʩʠʡ, 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʩʠʥʜʨʦʤʘ ʠʥʩʫʣʴʪʘ ʩ 

ʮʝʨʝʙʨʘʣʴʥʦʡ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʘʨʪʝʨʠʦʧʘʪʠʝʡ ʩ ʩʫʙʢʦʨʪʠʢʘʣʴʥʳʤʠ 

ʠʥʬʘʨʢʪʘʤʠ ʠ ʣʝʡʢʦʵʥʮʝʬʘʣʦʧʘʪʠʝʡ (CADASIL). ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʩʪʫʧʘʤʠ ʤʠʛʨʝʥʠ ʠ / ʠʣʠ ʜʨʫʛʠʤʠ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʠ ʪʦʰʥʦʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʩʦʯʝʪʘʥʠʷ ʧʦʣʠʤʦʨʬʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʨʝʮʝʧʪʦʨʘ CGRPʚ ʧʘʪʦʛʝʥʝʟʝ, ʩʠʤʧʪʦʤʦʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʢʣʠʥʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʤʠʛʨʝʥʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʠʩʘʪʝʣʴʥʳʝ 

ʩʪʘʪʠʩʪʠʢʠ - ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʨʷʣʠʩʴ 

ʥʘ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʨʠʪʝʨʠʶ ʂʦʣʤʘʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. ʇʨʠ 

ʫʩʣʦʚʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʝʡʨʦʧʝʧʪʠʜʢʘʣʴʮʠʪʦʥʠʥ ʛʝʥ ʨʦʜʩʪʚʝʥʥʳʡ 

ʧʝʧʪʠʜ (ʂɻʈʇ, CGRP, calcitoningene-relatedpeptide) ʙʳʣ ʦʪʢʨʳʪ ʚ 1982 ʛ. [2], ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʠʛʝʤʠʥʦʚʘʩʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʨʦʣʠ ʚ 

ʨʘʟʚʠʪʠʠ ʤʠʛʨʝʥʠ. CGRP ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʥʝʡʨʦʥʘʭ ʠ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʎʅʉ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʬʦʨʤʳ CGRP ï Ŭ ʠ ɓ. Ŭ 

CGRP ʩʦʩʪʦʠʪ ʠʟ 37 ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʥʝʡʨʦʥʘʭ ʧʫʪʝʤ 

ʪʢʘʥʴʩʧʝʮʠʬʠʯʥʦʛʦʩʧʣʘʡʩʠʥʛʘmʈʅʂ. ɓ CGRP ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ʊʨʘʥʩʢʨʠʧʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʛʝʥʘ CALCA, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʥʘ 11 ʭʨʦʤʦʩʦʤʝ. ʇʦʩʣʝ ʩʠʥʪʝʟʘ CGRP ʧʨʠ ʧʦʤʦʱʠ ʚʝʟʠʢʫʣ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʢ 

ʪʝʨʤʠʥʘʣʠ ʘʢʩʦʥʘ.  

ɺʳʜʝʣʝʥʠʝ ʢʘʣʴʮʠʪʦʥʠʥ ʛʝʥ ʨʦʜʩʪʚʝʥʥʦʛʦ ʧʝʧʪʠʜʘ ʩʪʠʤʫʣʠʨʫʝʪʩʷ 

ʢʘʧʩʘʠʮʠʥʦʤ. ʇʨʝʩʠʥʘʧʪʠʯʝʩʢʠʝ ʥʝʡʨʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʨʠʛʝʤʠʥʘʣʴʥʳʭ 

ʥʝʡʨʦʥʘʭ ʠ ʨʝʛʫʣʠʨʫʶʪ ʚʳʜʝʣʝʥʠʝ CGRP. ɸʢʪʠʚʘʮʠʷ 5-HT1B, 5-HT1D, ʘ ʪʘʢʞʝ 

5-HT1F ʩʝʨʦʪʦʥʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ (ʤʠʰʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
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ʩʨʝʜʩʪʚ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʧʨʠʩʪʫʧʦʚ ʤʠʛʨʝʥʠ ʪʨʠʧʪʘʥʦʚ ʠ ʜʠʪʘʥʦʚ) ʚʳʜʝʣʝʥʠʝ 

CGRP ʠʥʛʠʙʠʨʫʝʪ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʢʘʣʴʮʠʪʦʥʠʥ ʛʝʥ 

ʨʦʜʩʪʚʝʥʥʳʡ ʧʝʧʪʠʜ ʨʘʟʣʘʛʘʝʪʩʷ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟʘʤʠ. ɸʤʠʜʠʨʦʚʘʥʠʝ 

ʢʘʨʙʦʢʩʠʣʴʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʧʝʧʪʠʜʘ ʟʘʱʠʱʘʝʪ ʝʛʦ ʦʪ ʨʘʩʧʘʜʘ, ʫʚʝʣʠʯʠʚʘʷ 

ʧʝʨʠʦʜ ʧʦʣʫʞʠʟʥʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ CGRP ʜʦʩʪʠʯʴ ʨʝʮʝʧʪʦʨʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʝʩʪʘ ʚʳʜʝʣʝʥʠʷ ï ʧʨʦʮʝʩʩ, 

ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʝʜʘʯʝʡ ʦʙʲʝʤʦʤ (volumetransmission). 

ʈʝʮʝʧʪʦʨ CGRP ï ʢʦʤʧʣʝʢʩ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʝʣʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʣʠʛʘʥʜʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʤʦʛʦ ʨʝʮʝʧʪʦʨʘ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʨʝʮʝʧʪʦʨʘ, G-ʧʨʦʪʝʠʥ, ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʝʮʝʧʪʦʨʦʤ CGRP (CALCRL) ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʩʝʢʨʝʪʠʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ.  

ɼʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩ CGRP ʨʝʮʝʧʪʦʨ ʜʦʣʞʝʥ ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʝʪʝʨʦʜʠʤʝʨ ʩ 

ʧʨʦʪʝʠʥʦʤ, ʤʦʜʠʬʠʮʠʨʫʶʱʠʤ ʘʢʪʠʚʥʦʩʪʴ ʨʝʮʝʧʪʦʨʘ 1 (receptoractivity-

modifyingprotein 1, RAMP1). ʄʝʩʪʦ ʩʚʷʟʳʚʘʥʠʷ CGRP ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

CALCRL ʠ RAMP1 ʨʝʮʝʧʪʦʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ CGRP ʥʘ 

ʨʝʮʝʧʪʦʨ ʥʝʦʙʭʦʜʠʤʘ ʢʦ-ʵʢʩʧʨʝʩʩʠʷ CALCRL ʠ RAMP1 ʨʝʮʝʧʪʦʨʦʚ. ɸʢʪʠʚʘʮʠʷ 

ʨʝʮʝʧʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡʮɸʄʌ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʠʰʝʥʝʡ, ʚʢʣʶʯʘʷ ʢʘʣʠʝʚʳʝ ʢʘʥʘʣʳ (ʂɸʊʈ), 

ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʝ ʩʠʛʥʘʣ-ʟʘʚʠʩʠʤʳʝ ʢʠʥʘʟʳ ʠ ʪʨʘʥʩʢʨʠʧʪʦʨʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʢʣʶʯʘʷ CREB. ɺ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ CGRP-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʮɸʄʌ ʧʨʠʚʦʜʠʪ ʢ ʨʝʣʘʢʩʘʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ 

ʠ ʨʘʩʰʠʨʝʥʠʶ ʩʦʩʫʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʚʪʦʨʦʡ ʨʝʮʝʧʪʦʨ CGRP, ʘʤʠʣʠʥʦʚʳʡ 

ʨʝʮʝʧʪʦʨ (AMY1). ʆʥ ʩʦʩʪʦʠʪ ʠʟ RAMP1 ʠ ʨʝʮʝʧʪʦʨʘ ʢʘʣʴʮʠʪʦʥʠʥʘ ʠ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʨʠʛʝʤʠʥʘʣʴʥʦʤ ʛʘʥʛʣʠʠ. ʈʦʣʴ ʵʪʦʛʦ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʤʠʛʨʝʥʠ ʠ ʝʝ ʪʝʨʘʧʠʠ ʥʝʠʟʚʝʩʪʥʘ. 

ɺʳʚʦʜ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ 

ʤʠʛʨʝʥʠ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʠ ʰʠʨʦʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʝʝ ʢʣʠʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʚʳʜʝʣʠʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʛʨʝʥʴʶ.  
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ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʥʦʪʠʧʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʤʠʛʨʝʥʠ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ ʤʠʛʨʝʥʠ, ʯʪʦ ʜʘʝʪ 

ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ.  

ɺʳʷʚʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʥʦʪʠʧʳ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʫ ʙʦʣʴʥʳʭ ʩ 

ʤʠʛʨʝʥʴʶ, ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ, ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 
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ʋɼʂ 616.233-002-007.64 

ʉʆʉʊʆʗʅʀʗ ɻʀʇʆʌʀɿɸʈʅʆ-ɻʆʅɸɼʅʆʁ ʉʀʉʊɽʄʓ ɺ 

ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʅʆɿʆʃʆɻʀʏɽʉʂʀʍ ʌʆʈʄ ʍʈʆʅʀʏɽʉʂʀʍ 

ɿɸɹʆʃɽɺɸʅʀʁ ʃɽɻʂʀʍ ʋ ɼɽʊɽʁ 

 

ʐʘʨʠʧʦʚʘ ʆʣʠʷ ɸʩʢʘʨʦʚʥʘ, 

ʜ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʌʘʡʟʫʣʣʘʝʚ ɾʘʣʦʣʠʜʜʠʥ ʉʦʙʠʨʞʦʥʦʚʠʯ, 

ʂʘʭʭʦʨʦʚʘ ʃʦʣʘ ʀʩʢʘʥʜʘʨʦʚʥʘ 

ʉʪʫʜʝʥʪʳ 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛ. ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɺʚʝʜʝʥʠʝ. ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ (ʍɿʃ) ʦʜʥʘ ʠʟ ʩʝʨʴʝʟʥʳʭ 

ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚ ʩʠʣʫ ʯʘʩʪʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʚ 

ʤʦʣʦʜʦʤ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ, ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʠʟ-ʟʘ 

ʯʘʩʪʳʭ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʦʙʦʩʪʨʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʭ ʦʙʩʪʨʫʢʪʠʚʥʳʭ 

ʙʦʣʝʟʥʝʡ ʣʝʛʢʠʭ ʩʦʩʪʘʚʣʷʝʪ 9,34 ʩʣʫʯʘʷ ʥʘ 1000 ʯʝʣʦʚʝʢ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʪʘʢʠʭ 

ʜʝʪʝʡ ʚ ʤʠʨʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 3% [ɹʦʛʜʘʥʦʚʘ 

ɸ.ɺ. ʩ ʩʦʘʚʪ. 2015].  

ɼʣʠʪʝʣʴʥʳʝ ʠ ʪʷʞʝʣʳʝ ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʷ ʚ ʦʨʛʘʥʠʟʤʝ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʨʤʦʟʠʪʴ 

ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ [ɸʩʪʘʬʴʝʚʘ ʅ. ɻ. 2003]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ 

ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʜʝʨʞʢʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʩʪʷʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ [ʋʣʘʥʦʚʘ ʃ.ʅ. ʩ ʩʦʘʚʪ. 1981; Bobomuratow T.A.et all. 2020].  
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʍɿʃ ʜʝʪʠ ʦʪʩʪʘʶʪ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ. ɺʦʧʨʦʩʳ ʞʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʍɿʃ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʫʯʝʥʥʳʤʠ.  

ʀʩʭʦʜʷ, ʠʟ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʘʩʧʝʢʪʦʚ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʜʝʪʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʠ ʦʪ 

ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʦ 140 ʙʦʣʴʥʳʭ ʩ ʍɿʃ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 11 

ʜʦ 16 ʣʝʪ. ʀʟ ʥʠʭ 55 ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʙʨʦʥʭʠʪʦʤ (ʍɹ), 45 ʜʝʪʝʡ ʩ 

ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʠ 40 ʙʦʣʴʥʳʭ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ (ɹɸ). ʇʨʠ 

ʙʨʦʥʭʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʙʨʦʥʭʦʵʢʪʘʟʳ ʚʳʷʚʠʣʠ ʫ 

39(86,6%) ʠ ʤʝʰʦʪʯʘʪʳʝ ʫ 6(13,4%) ʙʦʣʴʥʳʭ. ʇʨʠ ʵʪʦʤ ʣʝʚʦʩʪʦʨʦʥʥʝʝ 

ʥʠʞʥʝʜʦʣʝʚʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʙʨʦʥʭʦʵʢʪʘʟʳ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 16(35,6%), ʚ 

ʷʟʳʯʢʦʚʦʤ ʩʝʛʤʝʥʪʝ ʣʝʚʦʛʦ ʣʝʛʢʦʛʦ ʫ 10(22,2%), ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ ʩʨʝʜʥʝ 

ʜʦʣʝʚʳʝ ʫ 10(22,2%), ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ ʥʠʞʥʝʜʦʣʝʚʳʝ ʫ 5(11,1%)ʠ 

ʜʚʫʭʩʪʦʨʦʥʥʝʝ ʫ 4 (8,9%) ʙʦʣʴʥʳʭ ʜʝʪʝʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʦ ʧʦʣʫ ʧʦʢʘʟʘʣʦ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʤʘʣʴʯʠʢʦʚ 88(62,8%) ʥʘʜ ʜʝʚʦʯʢʘʤʠ 52(37,2%). ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʙʦʣʴʥʳʭ ʙʳʣ 

ʩʣʝʜʫʶʱʠʤ: 11 ʣʝʪ -18(12,9%), 12 ʣʝʪ- 19(13,5%), 13 ʣʝʪ ï 23(16,4%), 14 ʣʝʪ -

29(20,7%), 15 ʣʝʪ -24(17,1%), 16 ʣʝʪ- 27(19,4%) ʙʦʣʴʥʳʭ.  

ʉʪʝʧʝʥʴ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʴʥʳʭ ʦʮʝʥʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʜʠʷʤʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʊʘʥʥʝʨʫ. ʇʨʠ ʦʮʝʥʢʝ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʇʈ) 

ʤʘʣʴʯʠʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʣʦʙʢʦʚʦʛʦ (ʈ) ʠ ʧʦʜʤʳʰʝʯʥʦʛʦ 

ʦʚʦʣʦʩʝʥʠʷ (ɸʭ), ʨʘʟʤʝʨʳ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ ʠ ʷʠʯʝʢ. ʇʨʠ ʦʮʝʥʢʝ ʇʈ ʜʝʚʦʯʝʢ 

ʦʧʨʝʜʝʣʷʣʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʣʦʙʢʦʚʦʛʦ ʠ ʧʦʜʤʳʰʝʯʥʦʛʦ ʦʚʦʣʦʩʝʥʠʷ, ʨʦʩʪ 

ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʄʘ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ (ʄʝ) ʦʙʨʘʱʘʣʦʩʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʦʢ ʤʝʥʘʨʭʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʩʪʘʥʦʚʣʝʥʠʝ ʮʠʢʣʘ. 

ʋ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʙʘʟʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʛʦʨʤʦʥʦʚ: ʉʊɻ, ʊʊɻ, ʊ3, ʊ4, ʌʉɻ, ʃɻ, ʵʩʪʨʘʜʠʦʣʘ ʠ ʪʝʩʪʦʩʪʝʨʦʥʘ. ʆʧʨʝʜʝʣʝʥʠʝ 
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ʛʦʨʤʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ ʬʠʨʤʳ çʅumanè 

ʤʝʪʦʜʦʤ ʀʌɸ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʮʝʥʢʝ ʇʈ ʫ 

ʤʘʣʴʯʠʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʚʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ 

ʧʫʙʝʨʪʘʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ (ɺʇʇ) ʙʦʣʴʥʳʭ ʍɿʃ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ. ɻʝʥʝʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʚ ʚʦʟʨʘʩʪʝ 12, 13, 14 

ʣʝʪ ʨʘʟʤʝʨʳ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʦʪʩʪʘʚʘʣʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʍɹ ʠ ɹɸ ʨʘʟʤʝʨʳ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,001) ʦʪʩʪʘʚʘʣʠ ʚ ʚʦʟʨʘʩʪʝ 14, 15 ʠ 16 ʣʝʪ. 

ɸʥʘʣʠʟ ʩʪʘʥʦʚʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʍʇ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 15-16 ʣʝʪ ʈ2 ɸʭ2 ʦʪʤʝʯʝʥʦ ʫ 18 (69,2%) ʠʟ 26 ʙʦʣʴʥʳʭ, 

ʪʦʛʜʘ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʥʦʨʤʝ ʧʦ ʤʝʪʦʜʠʢʝ J. Tanner ï ʈ3-4. ɺ 

ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʍɹ ʚ ʚʦʟʨʘʩʪʝ 15-16 ʣʝʪ ʈ1 ɸʭ1 ʦʪʤʝʯʝʥʦ ʫ 10 (71,4%) ʠʟ 14 

ʙʦʣʴʥʳʭ ʠ ʚʩʝʛʦ ʣʠʰʴ ʫ 4 (28,5%) ʦʪʤʝʯʝʥʦ ʈ2 ɸʭ2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 100% 

ʤʘʣʴʯʠʢʦʚ ʩ ʍɹ ʙʳʣʠ ʩ ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ. ʋ ʤʘʣʴʯʠʢʦʚ ʩ ɹɸ ʚ 15-16 ʣʝʪ ʈ1 ɸʭ1 

ʦʧʨʝʜʝʣʝʥʦ ʫ 6 (27,2%) ʠʟ 22 ʙʦʣʴʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʈ2ɸʭ2 ï ʫ 13 (59%). 

ɺ ʮʝʣʦʤ ʟʘʜʝʨʞʢʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʷʚʣʝʥʘ ʫ 85,7% ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʤʘʣʴʯʠʢʦʚ ʩ ʍɿʃ. ɸʥʘʣʠʟ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ 

ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʝʧʝʥʴ ʟʘʜʝʨʞʢʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʪʷʞʝʩʪʴʶ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ 

(r=0,50; r=0,39 (ʈ<0,05)). ʊʘʢ, ʧʨʠʟʥʘʢʠ ɿʇʈ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʜʘʚʥʦʩʪʴʶ 

ʟʘʙʦʣʝʚʘʥʠʷ 5-6 ʣʝʪ ʚʳʷʚʣʷʣʠʩʴ ʫ 66,7%, ʩ ʜʘʚʥʦʩʪʴʶ 7 ʣʝʪ ï ʫ 88,9%, 8 ʠ ʙʦʣʝʝ 

ʣʝʪ ï ʫ 100% ʤʘʣʴʯʠʢʦʚ ʩ ʍɿʃ.  

ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʥʳʭ ʜʝʚʦʯʝʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ 16 

ʛʦʜʘʤ ʧʦʣʦʚʦʝ ʦʚʦʣʦʩʝʥʠʝ ʚ ʩʪʘʜʠʠ ʈ2ɸʭ2 ʙʳʣʦ ʫ 54,4%, ʘ ʚ ʩʪʘʜʠʠ ʈ3ɸʭ3 ʙʳʣʦ 

ʪʦʣʴʢʦ ʫ 33,3% ʙʦʣʴʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʵʪʦ ʬʦʨʤʫʣʘ 

ʚʳʛʣʷʜʠʪ ʈ3-4ɸʭ3. ʂʨʦʤʝ ʪʦʛʦ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʘʩʴ 
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ʪʝʥʜʝʥʮʠʷ ʢ ʫʜʣʠʥʝʥʠʶ ʩʨʦʢʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʜʝʚʦʯʝʢ. ʄʦʣʦʯʥʳʝ ʞʝʣʝʟʳ 

ʢ 16 ʛʦʜʘʤ ʫ 24,4% ʙʦʣʴʥʳʭ ʙʳʣʠ ʚ ʩʪʘʜʠʠ ʄʘ3, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʙʦʣʴʥʳʭ ʥʝ 

ʧʨʝʚʳʰʘʣʠ II  ʩʪʝʧʝʥʠ ʧʦ ʊʘʥʥʝʨʫ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʜʝʚʦʯʝʢ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 

ʤʝʥʩʪʨʫʘʮʠʡ. ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʜʘʥʥʳʤ ɸʶʧʦʚʦʡ ʌ. ʄ. (1998) ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʤʝʥʘʨʭʝ ʩʦʩʪʘʚʣʷʝʪ 12 ʣʝʪ 10 ʤʝʩʷʮʝʚ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 13-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩʨʝʜʠ ʜʝʚʦʯʝʢ, ʙʦʣʴʥʳʭ ʍɿʃ, ʥʝ 

ʚʳʷʚʣʝʥʦ ʣʠʮ ʩ ʥʘʯʘʣʦʤ ʤʝʥʩʪʨʫʘʮʠʡ. ʅʘʨʫʰʝʥʠʝ ʩʪʘʥʦʚʣʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʯʘʱʝ ʚʳʷʚʣʷʣʦʩʴ ʫ 12(63,1%) ʙʦʣʴʥʳʭ ʜʝʚʫʰʝʢ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʦʡ, ʫ ʢʦʪʦʨʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʩʠʩʪʝʤʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ. 

ʏʘʩʪʦʪʘ ɿʇʈ ʩʨʝʜʠ ʜʝʚʦʯʝʢ, ʙʦʣʴʥʳʭ ʍɿʃ, ʯʘʩʪʦ ʚʳʷʚʣʷʣʘʩʴ ʚ ʩʪʘʨʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʠ ʩʦʩʪʘʚʠʣʘ 82,7%.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʛʠʧʦʬʠʟ-ʛʦʥʘʜʳ ʧʦʜʪʚʝʨʞʜʘʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ ʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʫʙʝʨʪʘʪʘ ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʮʠʠ ʛʦʥʘʜʦʪʨʦʧʥʳʭ 

ʛʦʨʤʦʥʦʚ ʛʠʧʦʬʠʟʘ ʫ ʟʜʦʨʦʚʳʭ ʤʘʣʴʯʠʢʦʚ ʥʝʦʜʥʦʨʦʜʥʦ, ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʃɻ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʌʉɻ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ ɹʕɹ ʠ ʍɹ ʚ ʚʦʟʨʘʩʪʝ 11 ʣʝʪ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʌʉɻ (ʈ<0,05), ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʃɻ ʫ ʙʦʣʴʥʳʭ ʍɹ ʠ ɹɸ (1,18Ñ0,26; 

0,73Ñ0,32 ʄʣɽ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ 

ʧʨʠ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʍɿʃ (3,57Ñ0,67; 3,47Ñ0,55; 3,9Ñ0,67 ʥʤʦʣʴ/ʣ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (3,46Ñ0,55 ʥʤʦʣʴ/ʣ. ʈ>0,05). ʕʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʜʝʪʝʡ ʚ ʥʘʯʘʣʝ ʧʫʙʝʨʪʘʪʘ ʚ ʦʪʚʝʪ ʥʘ ʛʠʧʦʢʩʠʶ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʌʉɻ, ʘ ʃɻ ʦʩʪʘʝʪʩʷ ʩʥʠʞʝʥʥʳʤ 

(ʈ<0,001). ʉʠʥʝʨʛʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʥʘʨʫʰʘʝʪʩʷ ʩ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ. ʋ 

ʙʦʣʴʥʳʭ ʩ ʍɿʃ ʩ 14 ʣʝʪ ʫʨʦʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘʯʠʥʘʝʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʪʴʩʷ 

(7,8Ñ0,42; 7,9Ñ0,33; 7,6Ñ0,42 ʥʤʦʣʴ/ʣ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ 
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(9,49Ñ0,36 ʥʤʦʣʴ/ʣ ʈ<0,01). ʉʥʠʞʝʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ 

ʍɿʃ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʦʥʘʜ ʢ ʃɻ ʩʥʠʞʝʥʘ. 

ɺʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ʥʠʟʢʠʝ ʛʝʥʝʪʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʤʘʣʴʯʠʢʦʚ, 

ʙʦʣʴʥʳʭ ʍɿʃ, ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʌʉɻ ʠ ʃɻ r=0,33; r=0,38. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʍɿʃ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʧʦʬʠʟʘʨʥʦ-ʷʠʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʚʦʯʝʢ ʩ 

ʍɿʃ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʠʢʦʚʦʝ ʥʘʨʘʩʪʘʥʠʝ ʩʝʢʨʝʮʠʠ ʌʉɻ ʛʠʧʦʬʠʟʘ ʫ 

ʟʜʦʨʦʚʳʭ ʜʝʚʦʯʝʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 12-13 ʣʝʪ (7,9Ñ0,14 ʄʣɽ/ʤʣ). ʋ 

ʙʦʣʴʥʳʭ ʜʝʚʦʯʝʢ ʩ ʍɿʃ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʫʨʦʚʥʷ ʌʉɻ ʚ ʥʘʯʘʣʝ ʧʫʙʝʨʪʘʪʥʦʛʦ ʧʝʨʠʦʜʘ (3,81Ñ0,29 ʄʣɽ/ʤʣ 

ʈ<0,05). ʉʦʜʝʨʞʘʥʠʝ ʃɻ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʫʙʝʨʪʘʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ (1,5Ñ0,55 ʄʣɽ/ʤʣ ʈ<0,001), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (3,5Ñ0,60ʄʣɽ/ʤʣ ). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥʷ ʌʉɻ ʠ ʃɻ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʍɿʃ 

ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɹɸ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʩʪʨʘʜʠʦʣʘ ʫ ʜʝʚʦʯʝʢ ʩ ʍɿʃ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʟʢʠʤ ʚ 

ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (ʈ<0,001). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ 

ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʫ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʍʇ ʠ ʍɹ. ʋ ʙʦʣʴʥʳʭ 

ʜʝʚʦʯʝʢ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ɹɸ ʫʨʦʚʝʥʴ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ 

(ʈ<0,05) ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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Introductions. In the modern pharmaceutical market, the arsenal of modern 

antithyroid drugs has been limited. It should be noted the presence of undesirable side 

effects and, as a consequence, known antithyroid drugs have many contraindications 

to practical use. Therefore, the search for and creation of new safe molecules that 

would be active against hyperthyrotoxicosis, remains an urgent task of modern 

medical chemistry. The presence of benzimidazole nuclei in many categories of 

therapeutic agents, such as antimicrobial, antiviral, antiparasitic, antitumor, anti-

inflammatory, antioxidants, proton pump inhibitors, antihypertensives, 

anticoagulants, immunomodulators, NSAID modulators and stimulants, stimulants, 

stimulants, stimulants, stimulants. antidiabetics, etc. made it an indispensable scaffold 

for the development of new therapeutic agents. Substitutes of various electronic 

natures containing benzimidazole derivatives provide a wide range of biological 

activity and improve the pharmacokinetic profile. Today, there are many active 

molecules containing several pharmacophore groups, which are represented by 

various heterocyclic nuclei. Such a combination can give future candidates for 
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"prodrugs" better biological potential and direction of pharmacological action. 

Therefore, the combination of benzimidazole and quinoline fragments in one 

molecule, saturation of their various substituents and study of their pharmacological 

properties is an urgent area of future research. 

Aim. Search for potential antithyroid drugs in a number of derivatives of 

benzimidazol-2-ylamides 4-hydroxy-2-oxo-1,2-dihydroquinoline 3-carboxylic acids 

Materials and methods. The necessary reagents for the synthesis of the target 

products were obtained using standard techniques. The melting point was determined 

on a Kofler instrument. Elemental analysis was performed by the method of Dumas. 

1H NMR spectra were recorded on a Bruker WM-360 instrument, the solvent was 

DMSO-d6, and the internal standard was tetramethylsilane. The antithyroid activity 

of the target benzimidazol-2-ylamides of 1-R-4-hydroxy-2-oxo-1,2-dihydroquinoline-

3-carboxylic acids was studied by the standard method of "goiter" reaction in white 

rats weighing 50-60 g. The concentration of thyroid hormones determined on an 

automatic enzyme-linked immunosorbent assay CHEMWELL using standard test 

systems for enzyme-linked immunosorbent assay in serum and plasma total 

triiodothyronine (T3 ELISA) and thyroxine (T4 ELISA) manufactured by Hema-

Medica. 

Results and discussion. Benzimidazol-2-ylamides 1-R-4-hydroxy-2-oxo-1,2-

dihydroquinoline-3-carboxylic acids 3 a-e were synthesized by heating ethyl esters 1 

a-e and 2-aminobenzimidazole in an equimolar ratio in the presence of a small 

amount of DMF: 

Sʩheme 

R= i-C
5
H

11
, C

6
H

13
, C

7
H

15
, C

8
H

17
, C

9
H

19

R R

1 a-e 3 a-e

2

 



301 

The synthesized derivatives are light yellow crystalline substances with a clear 

melting point, practically insoluble in water, slightly soluble in ethyl alcohol, soluble 

in hot DMSO and boiling DMF, but at a solubility temperature in these solvents is 

very low. 

To establish the structure and individuality of the synthesized compounds, 

melting temperatures were determined, elemental analysis and 1H NMR 

spectroscopy were performed.  

The results of pharmacological screening for antithyroid activity are shown in 

table 1. 

Table 1 

The results of antithyroid action of synthesized substances 

Compound The concentration of thyroid hormones in the serum of 

experimental animals 

ʊ3, 

nmol/l 

In % to 

control 

ʊ4, 

nmol/l 

In % to 

control 

3ʘ 1.46 Ñ 0.13 ï25.9 59.72 Ñ 2.35 ï40.9 

3b 1.50 Ñ 0.17 ï23.9 69.85 Ñ 3.63 ï30.9 

3ʩ 2.66 Ñ 0.28 +35.5 120.32 Ñ 13.28 +19.1 

3d 2.27 Ñ 0.26 +15.2 115.03 Ñ 10.67 +13.8 

3e 2.03 Ñ 0.19 +3.0 98.06 Ñ 6.81 ï2.9 

Mercazolil 

 

1.63 Ñ 0.22 ï17.3 74.72 Ñ 5.12 ï26.0 

 

According to the results of the tests, we can conclude that most of the 

substances we synthesized are indeed able to significantly reduce the concentration of 

thyroid hormones, and in some cases - amides 3a and 3b - the activity was even 

higher than in the comparison drug. On the other hand, it should be noted that 

compounds with long 1-N-alkyl substituents - amides 3 c-e - have the opposite effect, 

contributing to a marked increase in triiodothyronine (T3) and less pronounced 

thyroxine (T4). It is noteworthy that benzimidazol-2-ylamides (3a and 3b, 

respectively) in antithyroid properties exceed the long-known drug Mercazolil. 
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Conclusions. A series of derivatives of benzimidazol-2-ylamides 1-R-4-

hydroxy-2-oxo-1,2-dihydroquinoline-3-carboxylic acids was synthesized. The 

chemical structure of the synthesized compounds was confirmed by 1H NMR spectra 

and elemental analysis. Pharmacological screening revealed substances that have 

antithyroid activity that exceeds the effect of Mercazolil. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɺʀɹʆʈʋ ʂʆʄʇʆʅɽʅʊɯɺ ɯ ʊɽʍʅʆʃʆɻɯɰ 

ɽʂʉʊɽʄʇʆʈɸʃʔʅʆɰ ɽʄʋʃʔʉɯɰ ɼʃʗ ʃɯʂʋɺɸʅʅʗ ɸʂʅɽ 

 

ɻʦʨʜʽʡʢʦ ʄʘʢʩʠʤ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʢʥʝ ʘʙʦ ʚʫʣʴʛʘʨʥʽ ʚʫʛʨʠ ï ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʦʣʦʩʠʩʪʦʾ ʯʘʩʪʠʥʠ 

ʪʽʣʘ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʥʝʟʘʧʘʣʴʥʽ ʫʨʘʞʝʥʥʷ (ʚʽʜʢʨʠʪʽ ʪʘ ʟʘʢʨʠʪʽ ʢʦʤʝʜʦʥʠ), ʟʘʧʘʣʴʥʽ 

ʫʨʘʞʝʥʥʷ (ʧʘʧʫʣʠ, ʧʫʩʪʫʣʠ ʪʘ ʚʫʟʣʠʢʠ) ʪʘ ʨʫʙʮʶʚʘʥʥʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ. ɺɺ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʧʦʰʠʨʝʥʽʩʪʴ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

85% ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʽ ʚʠʥʠʢʘʻ ʧʝʨʝʚʘʞʥʦ ʫ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ. ɺɺ 

ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʽ ʚ ʟʨʽʣʦʤʫ ʚʽʮʽ, ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʦʩʪʽ ʘʢʥʝ ʫ 

ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 20 ʜʦ 29 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʴ 50,9% ʧʦʨʽʚʥʷʥʦ ʟ 26,3% ʫ ʞʽʥʦʢ ʚʽʢʦʤ 

ʚʽʜ 40 ʜʦ 49 ʨʦʢʽʚ. ʅʘ ʜʦʣʶ ʞʽʥʦʢ-ʧʘʮʽʻʥʪʽʚ ʧʨʠʧʘʜʘʻ ʜʚʽ ʪʨʝʪʠʥʠ ʚʽʜʚʽʜʫʚʘʥʴ 

ʜʝʨʤʘʪʦʣʦʛʽʚ ʟ ʧʨʠʚʦʜʫ ʧʨʠʱʽʚ, ʘ ʦʜʥʘ ʪʨʝʪʠʥʘ ʚʩʽʭ ʚʽʜʚʽʜʫʚʘʥʴ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʢʘʙʽʥʝʪʽʚ ʟ ʧʨʠʚʦʜʫ ʧʨʠʱʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʞʽʥʦʢ ʩʪʘʨʰʝ 25 

ʨʦʢʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʘʢʥʝ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʜʦ ʩʢʣʘʜʫ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘʩʪʫʧʥʽ 

ʢʦʤʧʦʥʝʥʪʠ: ʘʜʘʧʘʣʝʥ, ʢʠʩʣʦʪʘ ʘʟʝʣʘʾʥʦʚʘ, ʦʣʽʷ ʯʠʩʪʦʪʽʣʫ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʛʽʜʥʦ ʽʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, 

ʚʠʥʠʢʥʝʥʥʷ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʨʦʭʦʜʠʪʴ ʥʘ ʪʣʽ ʜʝʢʽʣʴʢʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʘʢʥʝ, ʪʘʢʽ ʷʢ ʨʫʙʮʽ, 
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ʜʠʩʧʽʛʤʝʥʪʘʮʽʷ ʪʘ ʟʘʥʠʞʝʥʘ ʩʘʤʦʦʮʽʥʢʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʛʦʣʦʚʥʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ ʘʢʥʝ: 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʩʝʙʫʤʫ; ʧʘʪʦʣʦʛʽʯʥʘ ʜʝʩʢʚʘʤʘʮʽʷ ʝʧʽʪʝʣʽʶ ʩʝʙʦʮʝʡʥʠʭ 

ʬʦʣʽʢʫʣʽʚ; ʨʦʟʤʥʦʞʝʥʥʷ Cutibacterium acnes (ʨʘʥʽʰʝ ʥʘʟʠʚʘʣʠ Propionibacterium 

acnes), ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ.  

ɸʜʘʧʘʣʝʥ ï ʨʝʪʠʥʦʾʜ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʚʫʛʨʦʚʦʤʫ ʚʠʩʠʧʽ. ɿʚ'ʷʟʫʻʪʴʩʷ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʷʜʝʨʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʤʘʻ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ, ʤʘʻ ʢʦʤʝʜʦʥʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʥʦʨʤʘʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʢʝʨʘʪʠʥʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʝʧʽʜʝʨʤʽʩʫ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʠʩʣʦʪʠ ʘʟʝʣʘʾʥʦʚʦʾ: ʘʥʪʠʤʽʢʨʦʙʥʘ, ʢʝʨʘʪʦʣʽʪʠʯʥʘ ʜʽʷ; ʪʝʨʘʧʝʚʪʠʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʘʢʥʝ ʦʙʫʤʦʚʣʶʶʪʴ ʡʦʛʦ ʘʥʪʠʤʽʢʨʦʙʥʘ 

ʜʽʷ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʬʦʣʽʢʫʣʷʨʥʠʡ ʛʽʧʝʨʢʝʨʘʪʦʟ; ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʦʣʦʥʽʟʘʮʽʾ Propionibacterium acnes ʽ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʬʨʘʢʮʽʾ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʣʽʧʽʜʘʭ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ; ʽʥʛʽʙʫʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʝʨʘʪʠʥʦʮʠʪʽʚ ʪʘ ʥʦʨʤʘʣʽʟʫʻ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʝʨʤʽʥʘʣʴʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʝʧʽʜʝʨʤʽʩʫ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʘʢʥʝ; ʧʨʠ ʤʽʩʮʝʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʦʥʠʢʘʻ ʚ ʫʩʽ ʰʘʨʠ ʰʢʽʨʠ ʣʶʜʠʥʠ. ʆʣʽʷ ʯʠʩʪʦʪʽʣʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʢʣʘʜʽ 

ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʦʙʣʝʤʥʦʾ ʰʢʽʨʠ, ʧʨʦʪʠ ʚʫʛʨʦʚʦʾ ʚʠʩʠʧʢʠ ʪʘ ʜʝʨʤʘʪʠʪʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʦʣʽʾ ʚ ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʫ ʦʙʠʨʘʣʠ, ʢʝʨʫʶʯʠʩʴ ʚʠʤʦʛʘʤʠ 

ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 10%. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʾ 

ʛʝʪʝʨʦʛʝʥʥʦʾ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʠʧʫ çʦʣʽʷ ʫ ʚʦʜʽè ʟ ʦʙʨʘʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙʨʘʪʠ ʝʤʫʣʴʛʘʪʦʨ ʧʝʨʰʦʛʦ ʨʦʜʫ ï ʪʚʽʥ-80.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʩʢʣʘʜ 

ʝʤʫʣʴʩʽʾ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʩʧʦʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʧʫʩʫ ʝʤʫʣʴʩʽʾ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 
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ɽʌɽʂʊ NIGELLA SATIVA  L. ʇʈʀ ʃɯʂʋɺɸʅʅɯ ɿɸʍɺʆʈʖɺɸʅʔ 

ʅɽʈɺʆɺʆɰ ʉʀʉʊɽʄʀ 

 

ɼʘʥʠʣʽʚ ʉʚʽʪʣʘʥʘ ɯʚʘʥʽʚʥʘ 

ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʦʨʥʫʰʢʠ ʚʠʷʚʠʣʠ ʡʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ, ʧʨʦʪʠʧʫʭʣʠʥʥʽ, ʩʝʜʘʪʠʚʥʽ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ ʽʥʰʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʝʢʩʪʨʘʢʪʽʚ ʨʦʩʣʠʥʠ.  

ɺʠʟʥʘʯʝʥʦ ʟʥʝʙʦʣʶʚʘʣʴʥʽ ʪʘ ʘʥʪʠʧʽʨʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ 

ʯʦʨʥʫʰʢʠ. ɿʥʝʙʦʣʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʦʨʥʫʰʢʠ ʪʘ ʾʾ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʚʧʣʠʚʘʻ ï ʪʠʤʦʢʚʽʥʦʥʫ ʡʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʧʣʠʚʫ ʥʘ ʦʧʽʦʾʜʥʫ ʩʠʩʪʝʤʫ. 

ʊʠʤʦʢʚʽʥʦʥ ʯʦʨʥʫʰʢʠ ʥʘʜʘʻ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʚʧʣʠʚ ʧʨʠ ʥʝʡʨʦʧʘʪʠʯʥʦʤʫ ʙʦʣʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠʡʦʤ ʝʢʩʪʨʘʢʪʫ ʥʘʩʽʥʥʷ 

ʯʦʨʥʫʰʢʠ ʧʦʧʝʨʝʜʞʘʻ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʛʣʦʙʘʣʴʥʽʡ ʽʰʝʤʽʾ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʧʣʠʚʫ ʥʘ ʛʝʥʠ ʚʘʟʦʘʢʪʠʚʥʠʡ ʝʥʜʦʪʝʣʽʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

(VEGF), ʽʥʜʫʢʦʚʘʥʠʡ ʛʽʧʦʢʩʽʷ ʬʘʢʪʦʨ (HIF), ʽʥʛʽʙʫʚʘʥʥʷ ʤʘʪʨʠʮʽ 

ʤʝʪʘʣʦʧʝʧʪʠʜʘʟ-9. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠʡʦʤ ʝʢʩʪʨʘʢʪʫ ʥʘʩʽʥʥʷ 

ʯʦʨʥʫʰʢʠ ʟʤʽʥʶʻ ʨʽʚʝʥʴ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʥʝʡʨʦʪʨʘʥʩʤʽʪʝʨʽʚ ʫ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

ʊʠʤʦʢʚʽʥʦʥ ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ 

ʤʦʟʢʫ. ʊʫʨʝʮʴʢʽ ʣʽʢʘʨʽ ʦʪʨʠʤʘʣʠ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʯʦʨʥʫʰʢʦʶ 

ʪʨʘʚʤ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʪʠʤʦʢʚʽʥʦʥ ʯʦʨʥʫʰʢʠ ʩʧʨʠʷʻ ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʰʢʦʜʞʝʥʦʛʦ ʥʝʨʚʦʚʦʛʦ ʟʘʢʽʥʯʝʥʥʷ. 

ʊʠʤʦʢʚʽʥʦʥ ʧʦʧʝʨʝʜʞʘʻ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʧʨʠ ʽʰʝʤʽʾ 

ʨʝʧʝʨʬʫʟʽʾ. 

ɿʘʚʜʷʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʚʠʨʘʞʘʶʪʴʩʷ ʽ ʧʨʦʪʠʩʫʜʦʤʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʯʦʨʥʫʰʢʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ 
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ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʪʠʤʦʢʚʽʥʦʥʫ. ʊʠʤʦʢʚʽʥʦʥ ʟʘʚʜʷʢʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʥʘʜʘʻ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʚʧʣʠʚ 

ʧʨʠ ʝʧʽʣʝʧʪʠʯʥʦʤʫ ʩʪʘʪʫʩʽ.  

ʆʣʽʷ ʯʦʨʥʫʰʢʠ, ʟʘʚʜʷʢʠ ʪʠʤʦʢʚʽʥʦʥʫ ʤʘʻ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠʡʦʤ ʦʣʽʾ ʯʦʨʥʫʰʢʠ ʟʙʽʣʴʰʫʻ 

ʦʙʩʷʛ ʧʘʤ'ʷʪʽ ʫ ʪʚʘʨʠʥ. ɽʢʩʪʨʘʢʪʠ ʯʦʨʥʫʰʢʠ ʧʦʧʝʨʝʜʞʘʶʪʴ ʫʨʘʞʝʥʥʷ 

ʢʦʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʧʝʥʪʠʣʝʥʪʝʪʨʘʟʦʣʦʤ ʪʘ ʽʥʰʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠʡʦʤ ʪʠʤʦʢʚʽʥʦʥʫ 

ʤʦʜʝʣʶʻ ʚʠʨʦʙʣʝʥʥʷ ʜʝʷʢʠʭ ʙʽʣʢʽʚ ʪʘ ʘʢʪʠʚʘʮʽʶ ʛʝʥʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩ 

ʟʘʧʘʣʝʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʶʯʠ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʚ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ, 

ʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʛʣʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʉʧʠʨʪʦʚʠʡ 

ʝʢʩʪʨʘʢʪ ʥʘʩʽʥʥʷ Nigella sativa L. ʧʦʧʝʨʝʜʞʘʻ ʧʦʨʫʰʝʥʥʷ ʩʠʥʘʧʪʠʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʧʘʤ'ʷʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʣʽʧʦʩʘʭʘʨʠʜʽʚ, ʘʣʶʤʽʥʽʶ ʭʣʦʨʠʜʫ 

ʫ ʱʫʨʽʚ.  

ɽʢʩʪʨʘʢʪ ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ ʧʦʧʝʨʝʜʞʘʻ ʫʨʘʞʝʥʥʷ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ ʪʘ ʧʦʨʫʰʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʛʽʧʦʪʠʨʝʦʾʜʠʟʤʽ. ʆʣʽʷ 

ʯʦʨʥʫʰʢʠ, ʟʘʚʜʷʢʠ ʪʠʤʽʢʚʽʥʦʥʫ ʥʘʜʘʻ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʠ 

ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ ʪʘ ʧʨʠ ʭʚʦʨʦʙʽ ʇʘʨʢʽʥʩʦʥʘ. ʊʠʤʦʢʚʽʥʦʥ ʧʦʧʝʨʝʜʞʘʻ 

ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʘʤʽʣʦʾʜʦʤ, ʪʘʢʦʞ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʤʦʜʝʣʽ ʭʚʦʨʦʙʠ ɸʣʴʮʛʝʡʤʝʨʘ ʫ ʪʚʘʨʠʥ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʪʠʤʦʢʚʽʥʦʥ ʧʦʧʝʨʝʜʞʘʻ ʧʦʨʘʟʢʫ ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʘʤʽʣʦʾʜʦʤ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʧʘʤ'ʷʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʦʨʥʫʰʢʘ ʧʦʩʽʚʥʘ ʤʘʻ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ.  

ʆʣʽʷ ʯʦʨʥʫʰʢʠ ʟʤʝʥʰʫʻ ʚʠʨʘʞʝʥʽʩʪʴ ʝʢʩʪʨʘʧʽʨʘʤʠ ʜʘʣʝʢʠʭ ʩʠʤʧʪʦʤʽʚ 

ʧʨʠʡʦʤʫ ʛʘʣʦʧʝʨʠʜʦʣʘ. ʊʠʤʦʢʚʽʥʦʥ, ʩʧʠʨʪʦʚʘ ʥʘʩʪʦʡʢʘ ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ 

ʧʦʧʝʨʝʜʞʘʻ ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ ʽ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʽʤʽʦʪʝʨʘʧʽʾ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʝʧʘʨʘʪʫ ʮʠʩʧʣʘʪʠʥ, ʜʦʢʩʘʨʫʙʽʮʠʥʫ. ʊʠʤʦʢʚʽʥʦʥ ʧʦʧʝʨʝʜʞʘʻ 

ʨʦʟʚʠʪʦʢ ʥʝʡʨʦʧʘʪʽʡ ʧʨʠ ʧʨʠʡʦʤʽ ʮʠʩʧʣʘʪʠʥʫ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ 

ʧʦʧʝʨʝʜʞʘʻ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ ʩʦʣʷʤʠ ʩʚʠʥʮʶ, ʘʢʨʠʣʘʤʽʜʦʤ, 
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ʜʠʭʣʦʨʦʬʦʩʦʤ. ʊʠʤʦʢʚʽʥʦʥ ʟʘʭʠʱʘʻ ʛʽʧʦʢʘʤʧʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʚʽʜ ʫʨʘʞʝʥʥʷ 

ʩʦʣʷʤʠ ʤʠʰ'ʷʢʫ.  

ʏʦʨʥʫʰʢʘ ʥʘʜʘʻ ʩʝʜʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ. ʇʨʦʨʦʱʝʥʝ 

ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ ʤʘʻ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʩʝʜʘʪʠʚʥʠʡ ʝʬʝʢʪ ʪʘ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʎʅʉ ʥʽʞ ʟʚʠʯʘʡʥʝ ʥʘʩʽʥʥʷ. ʇʨʝʧʘʨʘʪʠ ʯʦʨʥʫʰʢʠ 

ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʥʘʨʢʦʤʘʥʽʚ, ʟʘʣʝʞʥʠʭ ʚʽʜ ʦʧʽʘʪʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʝʢʩʪʨʘʢʪʠ ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ 

ʧʦʧʝʨʝʜʞʘʶʪʴ ʨʦʟʚʠʪʦʢ ʤʦʪʦʨʥʠʭ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʮʝʨʝʙʨʦ-

ʛʽʧʦʢʘʤʧʘʣʴʥʠʭ ʟʤʽʥ ʧʽʜ ʚʧʣʠʚʦʤ ʛʘʰʠʰʫ (ʽʥʜʽʡʩʴʢʦʾ ʢʦʥʦʧʣʽ). ʆʣʽʷ ʯʦʨʥʫʰʢʠ 

ʟʘʭʠʱʘʻ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʘʢʩʦʥʠ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ ʚʽʜ ʫʨʘʞʝʥʥʷ 

ʥʘʨʢʦʪʠʯʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʪʨʘʤʘʜʦʣ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʥʪʠʜʝʧʨʝʩʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʘʩʽʥʥʷ ʯʦʨʥʫʰʢʠ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ ɼɽʈʄɸʊʆʃʆɻɯʏʅʆɰ 

ʄɸɿɯ ɿ ʂʆʄʇʆʅɽʅʊɸʄʀ ʈʆʉʃʀʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

 

ɽʣʴ ʄʦʨʥʘʢʽ ʆʢʩʘʥʘ ʖʨʽʾʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɾʠʚʦʨʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘʪʫʨʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʻ ʦʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʜʞʝʨʝʣ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ. ʃʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ ʣʽʢʫʚʘʪʠ 

ʜʝʷʢʽ ʧʝʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʣʽʢʽʚ.  

ɺ ʥʘʰ ʯʘʩ ʫ ʩʧʦʞʠʚʘʯʽʚ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ʣʽʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʦʜʫʢʪʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚ ʝʢʦʩʠʩʪʝʤʘʭ, ʨʦʩʣʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʰʢʽʨʠ ʣʶʜʠʥʠ. ɼʦ ʪʦʛʦ ʞ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ 

ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʨʦʩʣʠʥʥʽ ʧʨʦʜʫʢʪʠ ʤôʷʢʽ ʪʘ ʙʽʦʨʦʟʢʣʘʜʥʽ, ʚʠʷʚʣʷʶʪʴ ʥʠʟʴʢʫ 

ʪʦʢʩʠʯʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʛʘʪʦ ʩʧʦʣʫʢ ʪʘ ʟʘʩʦʙʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʙʝʟʧʝʯʥʦʶ, ʝʬʝʢʪʠʚʥʦʶ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʩʠʥʪʝʪʠʯʥʠʤ ʧʨʦʜʫʢʪʘʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʊʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʾ ʤʘʟʽ ʥʘ 

ʦʩʥʦʚʽ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʘʟʽ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʘʨʤʘʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʢʣʘʜʫ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʣʽʶ ʥʘʛʽʜʦʢ (ʢʘʣʝʥʜʫʣʠ), ʦʣʽʶ ʣʘʚʘʥʜʠ, ʦʣʽʶ ʨʦʤʘʰʢʠ ʪʘ 

ʝʢʩʪʨʘʢʪ ʮʝʥʪʝʣʠ ʘʟʽʡʩʴʢʦʾ.  

ʆʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ (ʦʤʝʛʘ-9), ʷʢʘ ʧʝʨʝʚʘʞʘʻ ʚ ʦʣʽʾ ʤʠʛʜʘʣʶ, ʜʽʻ ʷʢ 

ʧʽʜʩʠʣʶʚʘʯ ʧʨʦʥʠʢʥʦʩʪʽ ʜʣʷ ʽʥʰʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʚʚʦʜʷʪʴʩʷ ʨʘʟʦʤ ʟ ʦʣʽʻʶ. ʊʘʢʦʞ 

ʦʙʨʘʥʘ ʦʣʽʷ ïʜʞʝʨʝʣʦ ʚʽʪʘʤʽʥʫ ɽ ï ʩʠʣʴʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʦʥʘ 

ʧʦʢʨʘʱʫʻ ʙʘʨôʻʨʥʽ ʬʫʥʢʮʽʾ ʰʢʽʨʠ, ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʟʘʧʘʣʝʥʥʷ ʽ ʥʘʚʽʪʴ 

ʧʦʩʠʣʶʻ ʚʣʘʩʥʠʡ ʩʠʥʪʝʟ ʮʝʨʘʤʽʜʽʚ ʫ ʰʢʽʨʽ, ʜʦʧʦʤʘʛʘʻ ʫʩʫʥʫʪʠ ʟʘʧʘʣʝʥʥʷ ʥʘ 

ʰʢʽʨʽ. ɽʬʽʨʥʘ ʦʣʽʷ ʣʘʚʘʥʜʠ ʤʘʻ ʘʥʪʠʩʝʧʪʠʯʥʽ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʊʘʢʦʞ ʚʦʥʘ ʤʽʩʪʠʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʭʠʩʪʠʪʠ ʰʢʽʨʫ ʚʽʜ 

ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ʆʣʽʷ ʢʘʣʝʥʜʫʣʠ ʜʦʧʦʤʘʛʘʻ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʚ 

ʰʢʽʨʽ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʜʽʣʝʥʥʷ ʽʟ ʩʘʣʴʥʠʭ ʟʘʣʦʟ, ʝʬʝʢʪʠʚʥʦ ʟʚʫʞʫʶʪʴ ʧʦʨʠ, 

ʟʥʽʤʘʶʪʴ ʟʘʧʘʣʝʥʥʷ. ʆʣʽʷ ʨʦʤʘʰʢʠ ʤʘʻ ʩʠʣʴʥʫ ʙʘʢʪʝʨʠʮʠʜʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ 

ʟʘʩʧʦʢʽʡʣʠʚʫ ʜʽʶ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʢʨʦʚʦʦʙʽʛ.. ʎʝʥʪʝʣʘ ʘʟʽʘʪʩʴʢʘ ʪʘ ʟʘʩʦʙʠ ʥʘ 

ʾʾ ʦʩʥʦʚʽ ï ʧʦʪʫʞʥʽ ʜʝʨʤʘʧʨʦʪʝʢʪʦʨʠ, ʱʦ ʟʤʽʮʥʶʶʪʴ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʘ 

ʩʪʠʤʫʣʶʶʪʴ ʧʨʠʨʦʜʥʠʡ ʩʠʥʪʝʟ ʝʣʘʩʪʠʥʫ ʪʘ ʢʦʣʘʛʝʥʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʚ ʦʙʨʘʥʠʡ ʝʤʫʣʴʛʘʪʦʨ Lanol P, ʷʢʠʡ 

ʣʝʛʢʦ ʝʤʫʣʴʛʫʻʪʴʩʷ, ʤʘʻ ʫʥʽʢʘʣʴʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʝʤʫʣʴʩʽʾ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʧʦʛʣʠʥʘʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʚʝʣʠʢʦʤʫ ʚʤʽʩʪʽ ʦʣʽʡʥʦʾ ʬʘʟʠ. Lanol P ʻ 

ʧʦʚʥʽʩʪʶ ʨʦʩʣʠʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʚʠʩʪʫʧʘʻ ʧʘʣʴʤʦʚʘ ʦʣʽʷ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʦʙʨʘʪʠ ʩʢʣʘʜ ʝʤʫʣʴʩʽʡʥʦʾ 

ʤʘʟʽ ʟ ʨʦʩʣʠʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʨʘʧʽʾ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʜʝʨʤʘʪʠʪʽʚ ʟ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ʇɽʈʆʈɸʃʔʅʆɻʆ ɻɽʃʖ ɿ 

ʈʆʉʃʀʅʅʀʄʀ ɽʂʉʊʈɸʂʊɸʄʀ 

 

ʂʨʝʢʦʪʝʥʴ ɸʣʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʥʾʘ 

 

ɺʩʪʫʧ. ʇʝʨʦʨʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤ'ʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʚʧʝʨʰʝ 

ʟʛʘʜʫʻʪʴʩʷ ʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʰʽʩʪʜʝʩʷʪʠʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ. ɻʝʣʽ ʷʢ 

ʩʠʩʪʝʤʘ ʧʝʨʦʨʘʣʴʥʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʯʝʨʝʟ ʜʝʩʷʪʠʣʽʪʪʷ ʩʪʘʣʠ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʣʽʢʘʨʩʴʢʘ 

ʬʦʨʤʘ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʧʝʨʦʨʘʣʴʥʠʭ ʨʽʜʢʠʭ ʪʘ ʤ'ʷʢʠʭ ʃʌ ʻ ʧʨʦʩʪʦʪʘ ʪʘ 

ʧʨʠʨʦʜʥʽʩʪʴ ʰʣʷʭʫ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ 

ʜʦʩʪʫʧʥʽʩʪʶ ʪʘʢʠʭ ʬʦʨʤ. ɺʠʙʽʨ ʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʚʠʨʽʰʠʪʠ 

ʧʨʦʙʣʝʤʠ ʢʦʨʝʢʮʽʾ ʩʤʘʢʫ ʪʘ ʟʘʧʘʭʫ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʚʠʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ 

ʨʝʯʦʚʠʥ, ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʣʽʚ ʜʣʷ ʧʨʠʡʦʤʫ ʚʥʫʪʨʽʰʥʴʦ ʚ ʧʝ-

ʜʽʘʪʨʠʯʥʽʡ ʽ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʯʝʨʝʟ ʜʠʩʬʘʛʽʶ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʫ ʧʘʮʽʻʥʪʽʚ, 

ʱʦ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʜʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʪʝʨʘʧʽʾ ʜʘʥʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ, ʛʝʣʽ ʜʣʷ ʧʨʠʡʦʤʫ 

ʚʥʫʪʨʽʰʥʴʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʩʧʝʥʟʽʷʤʠ, ʘ ʢʦʨʝʢʮʽʾ ʩʤʘʢʫ ʜʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʤʦʞʥʘ 

ʜʦʩʷʛʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʝʨʛʽʟʤʫ ʚʽʜ ʚʚʝʜʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʜʦʟ ʘʢʪʠʚʥʠʭ 

ʧʽʜʩʦʣʦʜʞʫʚʘʯʽʚ. ʽ ʦʙʚʦʣʽʢʘʶʯʦʛʦ ʝʬʝʢʪʫ ʛʝʣʶ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʨʦʧʽʚ, 

ʜʦʟʚʦʣʠʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʽ ʚ ʦʩʽʙ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 

ʬʦʨʤʽ ʧʝʨʦʨʘʣʴʥʠʭ ʛʝʣʽʚ ʻ ʙʝʟʫʤʦʚʥʦ ʘʢʪʫʘʣʴʥʠʤʠ 
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ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʝʣʶ ʟ ʨʦʩʣʠʥ-ʥʠʤʠ 

ʝʢʩʪʨʘʢʪʘʤʠ.  

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʽʪʘʤʽʥʥʦʛʦ 

ʛʝʣʶ ʷʢ ʘʢʪʠʚʥʽ ʽʥʛʨʝʜʽʻʥʪʠ ʥʘʤʠ ʦʙʨʘʥʦ ʝʢʩʪʨʘʢʪʠ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʾ ʪʘ 

ʩʤʦʨʦʜʠʥʠ ʯʦʨʥʦʾ. ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʭʟʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʝʢʩʪʨʘʢʪʽʚ, ʟʘʙʝʟʧʝʯʘʪʴ ʘʥʪʠʦʢʩʠʜʣʘʥʪʥʫ, ʚʽʪʘʤʽʥʥʫ , ʩʧʘʟʤʦʣʽʪʠʯʥʫ ʪʘ 

ʘʥʪʠʩʝʧʪʠʯʥʫ ʜʽʶ ʥʦʚʦʛʦ ʛʝʣʶ.  

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʝʣʶ ʻ ʚʠʙʽʨ 

ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ. ʇʨʠ ʚʠʙʦʨʽ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ ʚʨʘʭʦʚʫʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ 

ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʡʦʤʫ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʨʝʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʝʨʞʘʥʠʭ ʛʝʣʝʚʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʩʥʦʚʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʢʦʨʝʢʮʽʾ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʦʨʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʨʝʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʥʘʭʦʜʷʪʴ ʛʽʜʨʦʢʦʣʦʾʜʠ ï ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʩʧʦʣʫʢʠ ʧʦʣʽʩʘʭʘʨʠʜʥʦʾ ʘʙʦ ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿ ʛʽʜʨʦʢʦʣʦʾʜʽʚ, ʷʢʽ ʯʘʩʪʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʛʝʣʽʚ ʜʣʷ ʧʨʠʡʦʤʫ 

ʚʥʫʪʨʽʰʥʴʦ, ʚʠʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʯʦʚʠʥʠ: Na-ʂʄʎ, ɻɽʎ, ʢʩʘʥʪʘʥʦʚʘ ʢʘʤʝʜʴ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ, 

ʾʭ ʪʝʨʤʦ- ʪʘ ʢʦʣʦʾʜʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʷʢ ʛʝʣʝʫʪʚʦʨʶʚʘʯ ʦʙʨʘʥʦ Na-ʂʄʎ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ 

ʝʢʩʪʨʘʢʪʽʚ ʩʤʦʨʦʜʠʥʠ ʯʦʨʥʦʨʾ ʪʘ ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʾ ʷʢ ʜʽʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽ ʚ 

ʫʩʢʣʘʜʽ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʽʪʘʤʽʥʥʦʛʦ ʛʝʣʶ. ʌʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Na-ʂʄʎ ʷʢ ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ 

ʫ ʩʢʣʘʜʽ ʛʝʣʶ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʑʆɼʆ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ 

ʄɸɿɯ ʇʈʆʊʀɼɽʄʆɼɽʂʉʅʆɰ ɼɯɰ 

 

ʂʨʠʞʘʥʦʚʩʴʢʘ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɾʠʚʦʨʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʝʤʦʜʝʢʩ (ʟʘʣʽʟʥʠʮʷ ʚʫʛʨʦʚʘ), ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʞʠʚʝ ʥʘ ʰʢʽʨʽ ʫ 

80% ʣʶʜʝʡ. ɺʽʥ ʞʠʚʝ ʫ ʧʨʦʪʦʢʘʭ ʩʘʣʴʥʠʭ ʟʘʣʦʟ, ʫ ʛʠʨʣʘʭ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ 

ʪʘ ʫ ʟʘʣʦʟʘʭ ʧʦʚʽʢ. ʗʢʱʦ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ çʛʦʩʧʦʜʘʨʷè ʬʫʥʢʮʽʦʥʫʻ ʥʦʨʤʘʣʴʥʦ, 

ʪʦʜʽ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ ʪʘ ʢʣʽʱʘ ʥʝ ʚʠʢʣʠʢʘʻ ʧʨʦʙʣʝʤ. ʇʨʦ ʧʘʪʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʰʢʽʨʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʜʝʤʦʜʝʢʦʟʫ ʛʦʚʦʨʷʪʴ ʪʦʜʽ, ʢʦʣʠ ʢʣʽʱ 

ʧʦʯʠʥʘʻ ʘʢʪʠʚʥʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʥʘ ʪʣʽ ʨʷʩʥʦʛʦ ʚʠʨʦʙʣʝʥʥʷ ʰʢʽʨʥʦʛʦ ʩʘʣʘ, 

ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʨʦʷʚʽʚ ï ʚʫʛʨʦʚʦʛʦ ʚʠʩʠʧʫ. 

ɼʝʤʦʜʝʢʦʟ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʞʽʥʦʢ ʚʽʢʦʤ ʚʽʜ 30 ʜʦ 60 ʨʦʢʽʚ. 

ʄʦʞʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʚʽʜ ʭʚʦʨʦʾ ʣʶʜʠʥʠ ʟʜʦʨʦʚʦʤʫ ʢʦʥʪʘʢʪʥʠʤ ʰʣʷʭʦʤ, ʷʢʱʦ ʫ 

ʦʩʪʘʥʥʴʦʛʦ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʡ ʽʤʫʥʽʪʝʪ. ɼʝʤʦʜʝʢʦʟ ʙʫʚʘʻ ʧʝʨʚʠʥʥʠʤ ʪʘ 

ʚʪʦʨʠʥʥʠʤ. ʇʝʨʚʠʥʥʠʡ ʚʠʥʠʢʘʻ ʥʘ ʥʝʟʤʽʥʝʥʽʡ ʰʢʽʨʽ ʦʙʣʠʯʯʷ, ʚʪʦʨʠʥʥʠʡ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʪʣʽ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʦʙʣʠʯʯʷ: ʩʝʙʦʨʝʡʥʠʡ ʜʝʨʤʘʪʠʪ, 

ʨʦʟʘʮʝʘ, ʚʫʛʨʦʚʘ ʭʚʦʨʦʙʘ ʪʘ ʽʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʨʽʜʢʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʽʡ 

ʪʝʨʘʧʽʾ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʜʝʤʦʜʝʢʦʟʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʟʦʚʥʽʰʥʴʦʾ ʪʝʨʘʧʽʾ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʜʝʨʤʘʪʦʣʦʛʽʾ: ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʨʘʟʫ ʩʣʽʜ ʧʨʠʟʥʘʯʘʪʠ 

ʝʪʽʦʪʨʦʧʥʫ ʪʝʨʘʧʽʶ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʟ ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ, 
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ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʫʩʫʥʝʥʥʷ ʪʘ ʜʦʟʚʽʣ ʛʦʩʪʨʠʭ ʟʘʧʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʩʫʧʫʪʥʽʭ ʾʤ 

ʩʫʙ'ʻʢʪʠʚʥʠʭ ʚʽʜʯʫʪʪʽʚ. ʅʝʦʙʭʽʜʥʽ ʩʫʚʦʨʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʧʦʩʪʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʭʚʦʨʦʛʦ. ʇʨʠ ʛʦʩʪʨʽʡ ʽ ʧʽʜʛʦʩʪʨʽʡ ʬʦʨʤʘʭ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʦʯʘʪʢʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ ʟ 

ʧʦʚʝʨʭʥʝʚʦʶ ʜʽʻʶ ʟʘʩʦʙʽʚ (ʧʨʠʤʦʯʢʠ, ʩʫʩʧʝʥʟʽʾ, ʧʘʩʪʠ). ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʛʦʩʪʨʠʭ 

ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʤʘʟʝʚʫ ʬʦʨʤʫ ʧʨʝʧʘʨʘʪʫ, 

ʱʦ ʚʧʣʠʚʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʝʪʽʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ.  

ʋ ʟʦʚʥʽʰʥʽʡ ʪʝʨʘʧʽʾ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʤʝʪʨʦʥʽʜʘʟʦʣ, ʷʢʠʡ ʜʽʻ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʽʤʫʥʽʪʝʪ. ʊʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʤʘʟʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʤʦʜʝʢʦʟʘ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ 

ʩʘʤʝ ʮʝʡ ʘʢʪʠʚʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʽʥʛʨʝʜʽʻʥʪ. ʍʣʦʨʘʤʬʝʥʽʢʦʣ ʚʚʦʜʠʣʠ ʜʦ 

ʩʢʣʘʜʫ ʤʘʟʽ ʟ ʤʝʪʦʶ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʫʨʘʞʝʥʴ ʰʢʽʨʠ 

ʦʙʣʠʯʯʷ ʪʘ ʧʦʚʽʢ, ʚʠʢʣʠʢʘʥʠʭ ʢʣʽʱʝʤ ʨʦʜʫ Demodex, ʫʩʢʣʘʜʥʝʥʠʭ 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʽʥʬʝʢʮʽʻʶ. ɻʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ ï ʧʦʣʽʩʘʭʘʨʠʜ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʤʽʩʪʠʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ, ʘ 

ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʙʝʨʝ ʫʯʘʩʪʴ ʚ 

ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ ʤʘʻ ʧʦʪʫʞʥʠʡ ʟʚʦʣʦʞʫʶʯʠʡ ʝʬʝʢʪ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʧʨʝʧʘʨʘʪ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʚʝʩʪʠ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʫ ʢʠʩʣʦʪʫ ʛʽʘʣʫʨʦʥʦʚʫ, 

ʷʢʘ ʟʜʘʪʥʘ ʧʨʦʥʠʢʘʪʠ ʢʨʽʟʴ ʰʢʽʨʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʙʫʣʦ 

ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʣʽʾ ʨʠʮʠʥʦʚʦʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʢʣʽʱʘ ʫ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʘʭ ʪʘ ʩʘʣʴʥʠʭ ʟʘʣʦʟʘʭ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʢʣʘʜ ʤʘʟʽ, ʷʢʫ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʪʝʨʘʧʽʾ ʜʝʤʦʜʝʢʦʟʫ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʽʥʬʝʢʮʽʻʶ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʊɸɹɯʃʔʅʆʉʊɯ ɽʂʉʊɽʄʇʆʈɸʃʔʅʆɻʆ ɻɽʃʖ 

ɺɽʅʆʊʆʅɯɿʋʖʏʆɰ ɼɯɰ 

 

ʂʫʨʠʣʢʦ ɸʥʞʝʣʘ ʉʪʘʥʽʩʣʘʚʽʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʥʾʘ 

 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ.  

ʉʪʘʙʽʣʴʥʽʩʪʴ ï ʮʝ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʫ 

ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ï ʮʝ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʟʤʽʥʫ ʷʢʦʩʪʽ 

ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʪʝʤʧʝʨʘʪʫʨʘ, ʩʚʽʪʣʦ, ʚʦʣʦʛʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʩʪʘ-

ʥʦʚʣʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ.  

ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʧʦʛʽʨʰʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʛʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʨʝʧʘʨʘʪʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʦʚʦʛʦ ʚʝʥʦ-

ʪʦʥʽʟʫʚʘʣʴʥʦʛʦ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʛʝʣʶ ʟ ʨʦʩʣʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʻ ʙʝʟʫʤʦʚʥʦ 

ʘʢʪʫʘʣʴʥʠʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʦʚʦʛʦ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʛʝʣʶ ʟ ʨʦʩʣʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʚʝʥʦʪʦʥʽʟʫʚʘʣʴʥʦʾ ʜʽʾ. 

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʡ ʛʝʣʴ ʚʝʥʦʪʦʥʽʟʫʚʘʣʴʥʦʾ ʜʽʾ ʟ ʝʢʩʪʨʘʢʪʘʤʠ ʛʘʜʶʯʥʠʢʘ ʪʘ ʘʨʥʽʢʠ, 

ʩʢʣʘʜ ʪʘ ʪʝʭʥʦʣʦʛʽʶ ʷʢʦʛʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʢʘʬʝʜʨʽ ʘʧʪʝʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʌʘʋ. 

ɿʨʘʟʢʠ ʛʝʣʶ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʫ ʧʦʣʽʤʝʨʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʧʨʠ 

ʜʚʦʭ ʨʝʞʠʤʘʭ: ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 15-25 Üʉ ʚ ʟʘʭʠʱʝʥʦʤʫ ʚʽʜ ʩʚʽʪʣʘ 

ʤʽʩʮʽ, ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 2- 8 Ü ʉ.  

ʆʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭʾ ʬʦʨʤʤ ʯʘʩʪʦ ʻ 

ʟʤʽʥʘ ʢʦʣʴʦʨʫ, ʘʙʦ ʧʦʤʽʪʥʘ ʟʤʽʥʘ ʢʦʥʩʠʩʪʝʥʮʽʾ ʘʙʦ ʟʘʧʘʭʫ. ʇʦʰʠʨʝʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʛʝʣʽʚ ʻ ʟʤʽʥʘ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʘʜʤʽʨʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣ ʘʙʦ ʟʝʨʥʠʩʪʦʩʪʽ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʝʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʅʘʩʪʘʥʦʚʠ 4.2-3.3: 2004 çɺʠʧʨʦʙʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽè. ʂʨʠʪʝʨʽʷʤʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʣʠʩʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʾ, ʬʽʟʠʯʥʦʾ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʛʝʣʶ, ʙʫʣʠ ʦʜʥʦʨʽʜʥʽʩʪʴ, ʪʝʨʤʦ-ʪʘ ʢʦʣʦʾʜʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʟʥʘʯʝʥʥʷ ʨʅ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ 

ʩʢʣʘʜ ʛʝʣʶ ʤʦʞʝ ʙʫʪʠ ʧʨʠʜʘʪʥʠʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ ʟʘ ʫʤʦʚʠ 

ʟʙʝʨʽʛʘʥʥʷ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 2-8 Áʉ. 
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ʈʆɿʈʆɹʂɸ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ ʄɸɿɯ ʈɸʅʆɿɸɻʆʖɺɸʃʔʅʆɰ ɼɯɰ 

ɿ ʌɯʊʆʂʆʄʇʆʅɽʅʊɸʄʀ 

 

ʅʦʤʝʨʦʚʩʴʢʘ ɸʥʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɾʠʚʦʨʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʘʥʦʚʠʡ ʧʨʦʮʝʩ ʻ ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʢʨʠʚʥʠʭ ʪʢʘʥʠʥ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʤʽʩʮʝʚʠʭ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʽ ʟʘʛʘʣʴʥʠʭ ʨʝʘʢʮʽʡ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʧʨʦʚʦʜʷʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʾ 

ʫʨʘʞʝʥʥʷ, ʬʘʟʠ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜ ʥʠʟʢʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ; ʧʨʠ ʮʴʦʤʫ 

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʨʽʟʥʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʜʽʾ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʛʦʻʥʥʷ ʥʝʚʝʣʠʢʠʭ ʨʘʥ ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʩʮʝʚʠʤ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤ ʣʽʢʫʚʘʥʥʷʤ. 

ʇʨʦʛʨʝʩ ʭʽʨʫʨʛʽʾ, ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘʛʦʻʥʥʷ ʨʘʥ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʩʚʽʜʫ ʾʭ ʣʽʢʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʝʤʧʽʨʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ, ʯʘʩʦʤ ʜʫʞʝ ʝʢʟʦʪʠʯʥʠʭ, ʨʝʮʝʧʪʫʨ ʜʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʝʧʘʨʘʪʫ ʯʠ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʟʘʣʝʞʥʦ 

ʚʜ̔ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʟʘʛʦʻʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʾ ʤʘʟʽ ʥʘ 

ʦʩʥʦʚʽ ʬʽʪʦʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʛʦʻʥʥʷ ʨʘʥ ï ʮʝ ʩʢʣʘʜʥʠʡ, ʜʠʥʘʤʽʯʥʠʡ ʽ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʡ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʟʘʜʽʷʥʽ ʢʽʣʴʢʘ ʪʠʧʽʚ ʢʣʽʪʠʥ. ʅʘʪʫʨʘʣʴʥʽ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʪʘ ʝʢʩʪʨʘʢʪʠ ʨʦʩʣʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʤʽʩʮʝʚʽ 

ʟʘʩʦʙʠ ʜʣʷ ʟʘʛʦʻʥʥʷ ʨʘʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʷʢ ʜʞʝʨʝʣʦ ʣʽʢʽʚ ʙʫʣʦ ʦʩʥʦʚʦʶ 

ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ. ʌʽʪʦʢʦʤʧʦʥʝʪʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʽ ʽ ʤʽʩʪʷʪʴʩʷ 
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ʚ ʨʦʩʣʠʥʘʭ, ʚʩʪʫʧʘʶʪʴ ʫ ʨʝʘʢʮʽʶ ʘʙʦ ʟ ʢʠʩʥʝʚʠʤʠ ʛʨʫʧʘʤʠ ʘʙʦ ʟ ʽʥʰʠʤʠ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ, ʚʠʢʣʠʢʘʶʯʠ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʽ ʙʦʨʶʯʠʩʴ ʟ 

ʭʚʦʨʦʙʘʤʠ ʣʶʜʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʬʽʪʦʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʪʘ/ʘʙʦ ʣʽʢʫʚʘʥʥʽ ʨʷʜʫ ʩʤʝʨʪʝʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʨʘʢ ʪʘ ʟʘʧʘʣʴʥʽ ʩʪʘʥʠ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ 

ʣʽʢʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʟʘʛʦʻʥʥʷ ʨʘʥ ʪʘ ʨʝʛʝʥʝʨʘʮʽʶ ʰʢʽʨʠ.  

ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʠʪʠ ʤʘʟʴ ʟ ʬʽʪʦʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʧʨʠʰʚʠʜʰʠʪʠ ʟʘʛʦʶʚʘʥʥʷ ʨʘʥ ʫ ɯɯ ʬʘʟʽ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ï ʦʣʽʷ ʟʘʨʦʜʢʽʚ 

ʧʰʝʥʠʮʽ, ʦʣʽʡʥʠʡ ʝʢʩʪʨʘʢʪ ʜʝʨʝʚʽʶ ʪʘ ʦʣʽʷ ʰʠʧʰʠʥʠ. ɺ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʛʽʜʨʦʬʽʣʴʥʦʾ ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙʨʘʪʠ 

ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ-400 ʪʘ ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ-1500. ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʤʫʣʴʛʘʪʦʨʫ ˉ 1, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 7 % ʽ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʝʤʫʣʴʩʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦʶ ʧʨʦʪʷʛʦʤ 10 ʜʽʙ. 

ɺʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʦʩʤʦʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʘʟʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʤʝ ʫ ʪʝʨʘʧʽʾ ɯɯ ʬʘʟʽ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʢʣʘʜ ʤʘʟʽ 

ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʦʾ ʜʽʾ ʟ ʬʽʪʦʢʦʤʧʦʥʝʥʪʘʤʠ. ʆʙʛʨʫʥʪʦʚʘʥʦ ʚʠʙʠʨ ʝʤʫʣʴʛʘʪʦʨʘ ʪʘ 

ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʩʢʣʘʜʽ ʤʘʟʽ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʑʆɼʆ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ 

ʂɽʈɸʊʆʃɯʊʀʏʅʆɻʆ ɿɸʉʆɹʋ ʋ ʌʆʈʄɯ ʄɸɿɯ 

 

ʆʤʝʣʴʷʥʝʥʢʦ ʊʝʪʷʥʘ ʖʨʽʾʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʦʚʥʽʰʥʷ ʢʨʘʩʘ ʪʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ 

ʩʪʘʚʘʪʠ ʥʝ ʣʠʰʝ ʙʘʞʘʥʠʤ, ʘ ʡ ʥʝʦʙʭʽʜʥʠʤ ʘʪʨʠʙʫʪʦʤ ʩʪʚʦʨʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʽʤʽʜʞʫ. ɸʣʝ ʤʘʡʞʝ ʚʩʽ ʣʶʜʠ ʤʘʶʪʴ ʥʘ ʰʢʽʨʽ ʥʝʚʝʣʠʢʽ ʜʝʬʝʢʪʠ ʨʽʟʥʦʛʦ ʚʠʜʫ ʽ 

ʨʦʟʤʽʨʫ. ʆʜʥʽ ʟ ʥʠʭ ʙʝʟʧʝʯʥʽ, ʭʦʯ ʽ ʥʝ ʜʫʞʝ ʝʩʪʝʪʠʯʥʽ, ʽʥʰʠʭ ʢʨʘʱʝ ʰʚʠʜʰʝ 

ʧʦʟʙʫʪʠʩʷ. ʑʦʙ ʨʦʟʽʙʨʘʪʠʩʷ ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʮʽ ʜʝʬʝʢʪʠ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠʩʷ 

ʜʦ ʜʦʩʚʽʜʯʝʥʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʜʝʨʤʘʪʦʣʦʛʘ. 

ɹʦʨʦʜʘʚʢʠ ï ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʜʨʽʙʥʽ ʧʫʭʣʠʥʦ 

ʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ʥʝ ʟʘʧʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʘʢʽ ʫʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ 

ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨ. ɺʦʥʠ ʯʘʩʪʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʢʦʣʽʥʘʭ, ʣʽʢʪʷʭ, ʧʘʣʴʮʷʭ; ʥʝʨʽʜʢʦ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʙʦʨʦʜʘʚʢʠ ʥʘ ʦʙʣʠʯʯʽ ʪʘ ʰʢʽʨʽ ʛʦʣʦʚʠ. ʎʽ ʜʦʙʨʦʷʢʽʩʥʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʜʦʚʛʦ ʥʝ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘʣʝ ʤʦʞʫʪʴ 

ʩʧʦʥʪʘʥʥʦ ʟʥʠʢʘʪʠ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʽ ʪʘʢ ʩʘʤʦ ʥʝʩʧʦʜʽʚʘʥʦ ʚʠʥʠʢʘʪʠ ʟʥʦʚʫ. 

ɹʦʨʦʜʘʚʢʠ ʟʘʚʜʘʶʪʴ ʝʩʪʝʪʠʯʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʫ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʤʦʞʫʪʴ 

ʧʦʩʪʽʡʥʦ ʪʨʘʚʤʫʚʘʪʠʩʷ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʠʟʠʢ ʟʘʧʘʣʝʥʥʷ ʪʘ ʢʨʦʚʦʪʝʯʽ. 

ʊʦʤʫ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʴ ʰʢʽʨʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʘʟʽ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʪʦʣʽʪʠʯʥʦʾ ʜʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʜʦ ʩʢʣʘʜʫ ʤʘʟʽ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʧʽʢʘʶʯʫ ʜʽʶ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. ɼʦ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʥʘʣʝʞʠʪʴ 

ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜ ï ʮʝ ʚʽʜʦʤʘ ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ, ʧʦʰʠʨʝʥʠʡ ʣʫʛ. ɺʽʥ ʟʜʘʪʝʥ 

ʨʫʡʥʫʚʘʪʠ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʰʢʽʨʫ ʣʶʜʠʥʠ, ʚʠʢʣʠʢʘʶʯʠ ʦʧʽʢʠ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʤʘʟʴ ʧʦʚʠʥʥʘ ʜʽʷʪʠ ʪʽʣʴʢʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ, ʪʦʙʪʦ ʥʘ ʧʦʚʝʨʭʥʽ ʙʦʨʦʜʘʚʢʠ, ʪʘ ʥʝ ʧʨʦʥʠʢʘʪʠ ʚ ʛʣʠʙʦʢʽ ʰʘʨʠ 

ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʟʜʦʨʦʚʦʾ ʰʢʽʨʠ, ʷʢʘ ʦʪʦʯʫʻ ʙʦʨʦʜʘʚʢʠ, 

ʤʘʟʴ ʛʦʪʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʤʝʜʠʯʥʦʛʦ ʚʘʟʝʣʽʥʫ, ʷʢʠʡ ʤʘʻ ʧʦʤôʷʢʰʫʚʘʣʴʥʠʡ ʪʘ 

ʟʘʭʠʩʥʠʡ ʚʧʣʠʚ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʜʽʣʷʥʢʫ ʰʢʽʨʠ ʪʘ ʣʘʥʦʣʽʥ ʙʝʟʚʦʜʥʠʡ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʚôʷʟʢʽʩʪʴ ʤʘʟʽ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʨʦʥʠʢʥʝʥʥʷ 

ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʫ ʪʢʘʥʠʥʠ. 

ɺʠʩʥʦʚʢʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʜʽʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʟʽ ʢʝʨʘʪʦʣʽʪʠʯʥʦʾ 

ʜʽʾ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʙʦʨʦʜʘʚʦʢ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʦʙʨʘʥʦ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʘʟʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʢʣʘʜʫ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʑʆɼʆ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ 

ʉʊʆʄɸʊʆʃʆɻɯʏʅʆɻʆ ʌɯʊʆɻɽʃʖ ʇʈʆʊʀɿɸʇɸʃʔʅʆɰ ɼɯɰ 

 

ʉʦʨʦʢʽʥʘ ɺʣʘʜʠʩʣʘʚʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɾʠʚʦʨʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʥʾʘ 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʙʣʝʤʘ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʫ ʪʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʨʦʪʘ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʎʝ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʦʶ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ. ɿʘ ʜʘʥʠʤʠ 

ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʫ 

ʧʦʩʽʜʘʶʪʴ ʰʦʩʪʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ; ʙʣʠʟʴʢʦ 

80 % ʜʦʨʦʩʣʦʛʦ ʪʘ 65 % ʜʠʪʷʯʦʛʦ ʚʽʢʫ ʥʘʩʝʣʝʥʥʷ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʘʨʦʜʦʥʪʘ. 

ɽʪʽʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʘʢʪʝʨʽʘʣʴʥʘ ʽʥʬʝʢʮʽʷ, ʣʦʢʘʣʴʥʝ ʫʨʘʞʝʥʥʷ, ʧʨʦʷʚʠ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʪʦʱʦ. ʊʘʢʦʞ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʪʘʥ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʥʘʷʚʥʽʩʪʴ 

ʤôʷʢʠʭ ʪʘ ʪʚʝʨʜʠʭ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ. ʉʢʣʘʜʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʧʘʨʦʜʦʥʪʽ ʪʘ ʾʭ ʭʨʦʥʽʟʘʮʽʷ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʣʦʥʛʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʤʽʩʮʝʚʦʾ ʜʽʾ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ, ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ ʜʽʻʶ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʩʣʠʥ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʘʚʣʽʾ ʫ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʙʝʟʩʫʤʥʽʚʥʠʡ 

ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʟʨʦʙʢʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʬʽʪʦʛʝʣʶ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʜʽʾ. 
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ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʛʝʣʶ ʚʨʘʭʦʚʫʚʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ, ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʘ ʨʝʧʘʨʘʪʠʚʥʦʾ ʜʽʾ. ʊʦ ʷʢ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʥʘʤʠ 

ʙʫʣʦ ʦʙʨʘʥʦ 2 ʨʦʩʣʠʥʥʽ ʝʢʩʪʨʘʢʪʠ: ʰʘʚʣʽʾ ʪʘ ʢʨʦʧʠʚʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ 

ʢʦʤʧʣʝʢʩʥʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʜʽʶ ʛʝʣʶ. 

ɿ ʤʝʪʦʶ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʜʝʢʽʣʴʢʘ 

ʛʝʣʝʫʪʚʦʨʶʚʘʯʽʚ ʧʨʠʨʦʜʥʦʛʦ ʽ ʧʦʣʫ-ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪ, 

ʥʘʪʨʽʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ, ʞʝʣʘʪʠʥ), ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʛʣʽʮʝʨʠʥ. 

ɼʣʷ ʛʝʣʝʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚʠʟʥʘʯʘʣʠ ʘʛʨʝʛʘʪʠʚʥʫ ʩʪʽʡʢʽʩʪʴ, ʪʘʢʦʞ ʚʠʚʯʘʣʠ 

ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʢʦʣʽʨ, ʦʜʥʦʨʽʜʥʽʩʪʴ, ʟʘʧʘʭ, ʥʘʤʘʟʫʚʘʥʽʩʪʴ, 

ʢʦʣʦʾʜʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʝʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʨʅ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ 

ʛʝʣʝʫʪʚʦʨʶʚʘʯʘ ʪʘ ʡʦʛʦ ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ï ʥʘʪʨʽʡ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ ʫ 

ʢʽʣʴʢʦʩʪʽ 1,5%. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʛʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʛʝʣʶ ʟ ʨʦʩʣʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜ ʽ ʪʝʭʥʦʣʦʛʽʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʣʶ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ, ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʘ ʢʨʦʚʦʩʧʠʥʥʦʾ ʜʽʾ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ ʈɯɼʂʆɻʆ ʃɯʂɸʈʉʔʂʆɻʆ 

ɿɸʉʆɹʋ ɼʃʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ɺ ɼɽʈʄɸʊʆʃʆɻɯɰ 

 

ʊʘʩʝʥʢʦ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʐʢʽʨʘ ï ʮʝ ʥʘʡʙʽʣʴʰʠʡ, ʚʠʪʨʠʚʘʣʠʡ ʽ ʚʦʜʥʦʯʘʩ ʪʝʥʜʽʪʥʠʡ ʦʨʛʘʥ 

ʣʶʜʠʥʠ. ʗʢ ʽ ʩʝʨʮʝ, ʧʝʯʽʥʢʘ ʯʠ ʰʣʫʥʦʢ, ʚʦʥʘ ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʚʠʢʦʥʫʻ 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ, ʘ ʾʾ ʟʜʦʨʦʚôʷ ʻ ʥʝʦʜʤʽʥʥʦʶ ʫʤʦʚʦʶ ʛʘʨʥʦʛʦ 

ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ ʟʘʛʘʣʦʤ. ɯ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʽʥʰʽ ʦʨʛʘʥʠ, ʰʢʽʨʘ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʨʘʟʣʠʚʘ ʧʝʨʝʜ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ, ʟʘʟʚʠʯʘʡ, 

ʩʪʘʶʪʴ ʦʯʝʚʠʜʥʽ ʟ ʨʘʥʥʽʭ ʩʪʘʜʽʡ. ʏʘʩʪʢʦʚʦ ʮʝ ʜʦʧʦʤʘʛʘʻ ʨʦʟʧʦʯʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʥʝʛʘʡʥʦ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʰʢʽʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦʩʪʘʚʣʷʶʪʴ ʣʶʜʷʤ ʚʠʨʘʞʝʥʠʡ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʰʚʠʜʢʦ ʫʩʫʥʫʪʠ ʩʠʤʧʪʦʤʠ 

ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ï ʮʝ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʨʽʜʢʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʽʡ 

ʪʝʨʘʧʽʾ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʽ ʚ 

ʥʘʰ ʯʘʩ ï ʧʦʛʘʥʘ ʝʢʦʣʦʛʽʷ, ʩʪʨʝʩʠ ʪʘ ʥʝʧʨʘʚʠʣʴʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʚʧʣʠʚʘʶʪʴ ʽ ʥʘ 

ʟʜʦʨʦʚôʷ ʰʢʽʨʥʠʭ ʧʦʢʨʦʚʽʚ. ʇʘʪʦʣʦʛʽʾ ʰʢʽʨʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʽʥʬʝʢʮʽʡʥʽ ʪʘ 

ʥʝʽʥʬʝʢʮʽʡʥʽ. ʂʦʞʝʥ ʰʘʨ ʰʢʽʨʠ ʩʭʠʣʴʥʠʡ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʜʥʘʢ 

ʙʘʛʘʪʦ ʧʨʦʷʚʽʚ ʥʘ ʰʢʽʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʩʘʤʦʩʪʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘ 

ʙʫʪʠ ʽ ʥʘʩʣʽʜʢʦʤ ʭʚʦʨʦʙ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ. ʂʦʞʝʥ ʢʦʥʢʨʝʪʥʠʡ ʚʠʧʘʜʦʢ 
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ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʷʚʣʝʥʥʷ ʧʝʨʰʦʧʨʠʯʠʥʠ. ʊʦʤʫ ʪʘʢʽ ʨʦʟʜʽʣʠ 

ʤʝʜʠʮʠʥʠ, ʷʢ ʜʝʨʤʘʪʦʣʦʛʽʷ, ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʽʷ ʪʘ ʟʘʛʘʣʴʥʘ ʪʝʨʘʧʽʷ ʧʨʘʮʶʶʪʴ ʫ 

ʧʦʻʜʥʘʥʥʽ. 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʧʦʪʨʽʙʥʝ ʧʦʻʜʥʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʽ 

ʤʽʩʮʝʚʦʾ ʪʝʨʘʧʽʾ. ɺ ʥʘʰ ʯʘʩ ʧʨʝʧʘʨʘʪʠ ʤʽʩʮʝʚʦʾ ʜʽʾ, ʷʢʽ ʥʘʥʦʩʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʰʢʽʨʫ, ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʣʽʢʫʚʘʥʥʷ ʰʢʽʨʥʠʭ ʧʘʪʦʣʦʛʽʡ. ʄʽʩʮʝʚʘ ʪʝʨʘʧʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʫʩʫʥʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʥʝʜʫʛʠ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʦʪʠ 

ʨʝʮʠʜʠʚʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʦʛʦ ï ʫʩʫʥʝʥʥʷ ʩʚʝʨʙʣʷʯʢʠ, 

ʣʫʱʝʥʥʷ, ʭʚʦʨʦʙʣʠʚʠʭ ʚʽʜʯʫʪʪʽʚ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ ʜʝʬʝʢʪʽʚ. ɰʾ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʫ 

ʤʘʡʞʝ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʩʧʨʷʤʦʚʘʥʽʡ 

ʜʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ 

ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ, ʪʘʢʽ ʷʢ ʣʫʱʝʥʥʷ, ʛʽʧʝʨʢʝʨʘʪʦʟ, ʫʪʚʦʨʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʤʘʮʝʨʘʮʽʾ 

ʪʘ ʽʥ., ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʜʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʙ ʤʘʣʠ 

ʚʧʣʠʚ ʭʦʯʘ ʙ ʥʘ ʦʜʠʥ ʟ ʪʘʢʠʭ ʩʠʤʧʪʦʤʽʚ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʤʦʞʥʘ ʙ ʙʫʣʦ 

ʧʨʠʟʥʘʯʘʪʠ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʷʭ. ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʧʨʝʧʘʨʘʪ, 

ʷʢʠʡ ʙʫʜʝ ʤʘʪʠ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʧʽʜʩʫʰʫʶʯʫ ʜʽʾ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ ʦʙʨʘʥʽ ʢʚʽʪʢʠ 

ʢʘʣʝʥʜʫʣʠ, ʨʝʟʦʨʮʠʥ ʪʘ ʢʩʝʨʦʬʦʨʤ.  

ʄʽʩʮʝʚʽ ʧʨʝʧʘʨʘʪʠ ʟ ʢʚʽʪʦʢ ʢʘʣʝʥʜʫʣʠ ʣʽʢʘʨʩʴʢʦʾ ʤʘʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 

ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ ʪʘ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ. ʉʫʤʘ ʬʣʘʚʦʥʦʾʜʽʚ, ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʽ ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʶʯʠʡ ʝʬʝʢʪ. 

ʇʦʢʘʟʘʥʥʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʢʘʣʝʥʜʫʣʫ: ʦʧʽʢʠ, ʛʥʽʡʥʽ ʨʘʥʠ, 

ʧʦʨʽʟʠ, ʝʢʟʝʤʘ, ʩʝʙʦʨʝʷ. ʈʝʟʦʨʮʠʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ 

ʟʘʩʦʙʽʚ ʘʥʪʠʩʝʧʪʠʯʥʦʾ ʜʽʾ. ɺʽʥ ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʠʡ ʪʘ ʧʨʦʪʠʩʝʙʦʨʝʡʥʠʡ ʝʬʝʢʪ. 

ʃʽʢʠ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʪʝʨʘʧʽʾ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʤʝʪʦʶ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ. 

ʂʩʝʨʦʬʦʨʤ ʻ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʠʤ ʧʦʨʦʰʢʦʤ ʚʽʩʤʫʪʫ ʪʨʠʙʨʦʤʬʝʥʦʣʷʪʫ ʟ 

ʘʥʪʠʩʝʧʪʠʯʥʠʤʠ, ʚôʷʞʫʯʠʤʠ ʽ ʧʽʜʩʫʰʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʩʫʩʧʝʥʟʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʣʽʮʝʨʠʥ. 
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ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʩʢʣʘʜ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʪʘ ʩʧʦʩʽʙ ʚʚʝʜʝʥʥʷ ʛʣʽʮʝʨʠʥʫ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʪʽʡʢʫ ʛʝʪʝʨʦʛʝʥʥʫ ʩʫʩʧʝʥʟʽʡʥʫ ʩʠʩʪʝʤʫ. 
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ɸʂʊʋɸʃʔʅɯʉʊʔ ʈʆɿʈʆɹʂʀ ʃɯʂɸʈʉʔʂʆɻʆ ɿɸʉʆɹʋ ɿ ʉʋʍʀʄʀ 

ɽʂʉʊʈɸʂʊɸʄʀ ɼʃʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʀ ɹʆʃɯ ɺ ɻʆʈʃɯ 

 

ʊʨʫʪʘʻʚ ʉʝʨʛʽʡ ɯʛʦʨʦʚʠʯ 

ʢ.ʬʘʨʤ.ʥ, ʜʦʮʝʥʪ 

ʇʠʣʠʧʯʫʢ ʅʘʜʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ɺɼʐ) 

ʚʚʘʞʘʪʴ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ. ʇʦʯʠʥʘʶʯʠ ʟ ʽʥʬʝʢʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʚʦʥʠ 

ʧʦʩʪʫʧʦʚʦ ʤʦʞʫʪʴ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. 

ʉʴʦʛʦʜʥʽ ʜʦ ʧʨʦʩʪʫʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʚʣʷʪʴʩʷ ʙʽʣʴʰ ʩʝʨʡʦʟʥʦ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʯʠʥʠ ʪʘ ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʴ ʩʭʦʞʽ, ʘ ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʧʝʨʝʜʙʘʯʝʥʽ, ʪʦʤʫ ʢʦʥʩʫʣʴʪʘʮʽʷ ʣʽʢʘʨʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʙʫʜʝ ʙʽʣʴʰ 

ʙʘʞʘʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʣʠʰʝ ʟ ʩʘʤʦʣʽʢʫʚʘʥʥʷʤ. ʊʘʢʦʞ ʩʫʯʘʩʥʘ ʧʨʦʙʣʝʤʘ ʚʩʴʦʛʦ 

ʩʚʽʪʫ ʮʝ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʧʝʨʰʠʭ ʧʨʦʷʚʘʭ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ: ʽʥʬʝʢʮʽʡʥʽ ʟʙʫʜʥʠʢʠ 

ʟʘʣʠʰʘʶʪʴʩʷ, ʙʘʢʪʝʨʽʘʣʴʥʽ ʥʘʙʫʚʘʶʪʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʇʘʮʽʻʥʪʘʤ 

ʪʨʝʙʘ ʚʽʣʴʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʣʽʢʘʨʷʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʽʚ ʪʘ ʧʨʦʚʽʟʦʨʘʤ ʽ ʬʘʨʤʘʮʝʚʪʘʤ 

ʜʦʥʝʩʪʠ ʜʦ ʚʽʜʚʽʜʫʚʘʯʽʚ ʘʧʪʝʢʠ ʧʨʠʥʮʠʧʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʘʤʦʣʽʢʫʚʘʥʥʷ ʟ 

ʦʙʤʝʞʝʥʥʷʤ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʽʚ. 

ɻʨʫʧʘ ʟʘʭʚʦʨʶʚʘʥʴ ʧʽʜ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ ɻʈɺɯ (ʛʦʩʪʨʘ ʨʝʩʧʽʨʘʪʦʨʥʘ 

ʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʷ) ʻ ʥʘʩʣʽʜʢʦʤ ʽʥʚʘʟʽʾ ʚʽʨʫʩʫ ʫ ʦʨʛʘʥʽʟʤ ʚ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ 

ɺɼʐ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟʙʫʜʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ɺɼʐ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʣʠʢʫ ʛʨʫʧʫ, 

ʟ ʩʭʦʞʠʤʠ ʧʨʦʷʚʘʤʠ ʪʘ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ, ʷʢʽ ʚʨʘʞʘʶʪʴ ʥʽʩ, ʥʦʩʦʚʽ 

ʧʘʟʫʭʠ, ʛʦʨʣʷʥʢʫ, ʛʦʨʪʘʥʴ, ʚʠʟʥʘʯʘʶʪʴʩʷ, ʷʢ ʦʙʤʝʞʝʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʥʘʙʨʷʢ. 

ʇʦʣʝʛʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʻ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʯʦʛʦ 



326 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʛʨʫʧʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢ ʟ ʤʽʩʮʝʚʦʶ ʪʘʢ ʽ ʟ 

ʩʠʩʪʝʤʥʦʶ ʜʽʻʶ: ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ, ʧʨʦʪʠʥʘʙʨʷʢʦʚʽ, ʧʨʝʧʨʘʪʠ ʚʽʜ ʢʘʰʣʶ, 

ʜʝʢʦʥʛʝʩʪʘʥʪʠ ʪʘ ʽʥ.  

ʅʘʧʝʚʥʦ, ʙʫʜʴ-ʷʢʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ɺɼʐ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʦʣʝʤ ʫ ʛʦʨʣʽ 

ʘʣʝ ʮʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘʩʣʽʜʢʦʤ ʟʘʩʪʫʜʠ, ʪʦʤʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʪʦʯʥʦ ʧʦʩʪʘʚʣʝʥʠʡ ʜʽʘʛʥʦʟ. ʉʫʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʛʦʨʣʘ ʚʢʣʶʯʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ, ʤʽʩʮʝʚʽ 

ʘʥʪʠʩʝʧʪʠʢʠ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʟʘʩʦʙʠ. ɹʘʞʘʥʦ, ʱʦʙ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʤʘʣʠ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʚʧʣʠʚ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʦʙʪʦ ʤʘʣʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʜʝʢʽʣʴʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʨʦʩʣʠʥʫ ʩʠʨʦʚʠʥʫ. ʇʨʝʧʘʨʘʪʠ ʟ ʤʽʩʮʝʚʦʶ ʜʽʻʶ 

ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʝʧʘʨʘʪʫ ʚ ʤʽʩʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʯʠʥʠʪʴ 

ʚʧʣʠʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʤʝʥʰʝʥʥʷ 

ʚʠʨʘʟʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ.  

ʌʽʪʦʪʝʨʘʧʽʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʰʠʨʰʝ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʤʝʜʠʯʥʫ 

ʧʨʘʢʪʠʢʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʇʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʬʽʪʦʧʨʝʧʘʨʘʪʠ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʨʘʛʥʝʥʥʷʤ ʚʩʝ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʙʫʪʠ ʙʣʠʞʯʝ ʜʦ ʧʨʠʨʦʜʠ, ʫʥʠʢʥʫʪʠ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʩʠʥʪʝʪʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʣʽʢʘʨʩʴʢʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʩʪʚʦʨʝʥʽ ʣʽʢʽʚ ʟ ʧʨʠʨʦʜʥʴʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʟʦʢʨʝʤʘ ʩʫʭʽ ʝʢʩʪʨʘʢʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʦʨʦʰʢʘ ʟ 

ʚʤʽʩʪʦʤ ʨʦʩʣʠʥʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʙôʻʤʽ ʤʘʢʩʠʤʘʣʴʥʫ ʾʭ ʢʽʣʴʢʽʩʪʴ. ʉʫʭʽ ʝʢʩʪʨʘʢʪʠ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʜʦ 5 % ʚʦʣʦʛʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ 

ʽʥʰʠʤʠ ʩʠʧʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʩʠ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʭʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦʜʦ ʪʝʢʫʯʦʩʪʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʜʽʻʶ ʜʦʟʚʦʣʠʚ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʫ ʩʫʭʠʭ ʝʢʩʪʨʘʢʪʽʚ ʩʦʣʦʜʢʠ, ʽʤʙʠʨʫ ʪʘ 
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ʧʨʦʧʦʣʽʩʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʤʝʪʦʜʠʢ ʥʘʚʝʜʝʥʠʭ ʫ ɼʌʋ 2.0. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ ʧʦʷʚʦʶ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʧʨʠʥʮʠʧʫ çQuality-by-Designè ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʝ 

ʤʝʭʘʥʽʩʪʠʯʥʝ ʨʦʟʫʤʽʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʭʦʜʞʝʥʥʷ ʩʢʣʘʜʫ ʚ 

ʤʘʪʨʠʮʽ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ. ʈʦʟʫʤʽʥʥʷ ʧʦʚʝʜʽʥʢʠ ʧʦʨʦʰʢʫ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʮʝʩʫ, ʚʠʙʦʨʫ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʙʣʝʪʢʦʚʦʛʦ ʧʨʝʩʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʧʨʝʩʘ ʪʘ ʦʙʤʝʞʫʻʪʴʩʷ ʧʦʜʘʯʝʶ ʧʦʨʦʰʢʫ. ɿʤʽʥʘ ʤʘʩʠ 

ʪʘʙʣʝʪʢʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ, ʢʦʣʠ ʪʝʢʫʯʽʩʪʴ ʦʙʤʝʞʝʥʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦʙʨʝ 

ʧʨʘʮʶʶʯʠʡ ʧʨʦʮʝʩ ʟ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʤʦʞʝ ʚʟʘʛʘʣʽ ʥʝ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʾʾ 

ʟʙʽʣʴʰʝʥʥʽ.  

ɺʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʢʫʯʽʩʪʴ, ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʯʥʦʛʦ ʢʘʥʘʣʫ ʧʽʜ ʯʘʩ ʪʘʙʣʝʪʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʠʪʠ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʩʫʤʽʰʽ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʝʩʫʚʘʥʥʷ ʪʘ ʽʥ. ʆʜʥʘʢ 

ʧʝʨʝʜʙʘʯʠʪʠ, ʷʢ ʧʦʨʦʰʦʢ ʥʘʜʭʦʜʠʪʠʤʝ ʚ ʤʘʪʨʠʮʽ, ʥʝʧʨʦʩʪʦ, ʦʩʢʽʣʴʢʠ ʪʝʢʫʯʽʩʪʴ 

ʻ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ.  

ɺʠʚʯʝʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʯʠʥʘʶʪʴ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʢʮʽʡʥʦʛʦ 

ʩʢʣʘʜʫ, ʚʦʣʦʛʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʠʧʥʦʛʦ ʦʙôʻʤʫ ʪʘ ʱʽʣʴʥʦʩʪʽ ʚʽʣʴʥʦʛʦ 

ʥʘʩʠʧʘʥʦʛʦ ʧʦʨʦʰʢʫ ʪʘ ʧʽʩʣʷ ʫʩʘʜʢʠ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʢ ʥʘʚʝʜʝʥʠʭ ʫ ɼʌʋ 2.0. ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʫ ʩʝʨʽʾ ʟ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʜʦʩʣʽʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʽʻʾ ʩʝʨʽʾ ʝʢʩʪʨʘʢʪʫ ʢʦʞʥʦʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ. 

ʊʝʢʫʯʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʪʠʩʣʠʚʦʩʪʽ ʧʦʨʦʰʢʫ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ɻʘʫʩʥʝʨʘ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ 

ʥʘʩʠʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʫʩʪʠʥʫ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʥʰ ʧʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʘʩʠʧʥʦʶ ʱʽʣʴʥʽʩʪʶ ʽ ʱʽʣʴʥʽʩʪʶ ʧʽʩʣʷ 

ʫʩʘʜʢʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ɻʘʫʩʥʝʨʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʮʽʥʝʥʽ, ʷʢ ʥʝʟʘʜʦʚʽʣʴʥʘ ʩʠʧʢʽʩʪʴ (ʧʦʨʦʰʦʢ ʩʣʽʜ ʩʪʨʫʰʫʚʘʪʠ ʪʘ 

ʧʝʨʝʤʽʰʫʚʘʪʠ), ʚʽʜʧʦʚʽʜʥʦ ʜʦʩʣʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʨʦʥʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
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ʢʫʪʘ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ ʧʽʜʪʚʝʨʜʞʫʻ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʢʘ: ʚʩʷ 

ʩʠʨʦʚʠʥʘ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʩʠʪʦ 80 mesh. 

ʉʫʭʽ ʝʢʩʪʨʘʢʪʠ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɼʌʋ, ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʥʝ ʙʽʣʴʰʝ 5 % 

ʚʦʣʦʛʠ. ʆʢʨʽʤ ʪʦʛʦ, ʚʦʣʦʛʦʚʤʽʩʪ ʩʠʨʦʚʠʥʠ ʚʧʣʠʚʘʻ ʥʘ ʪʝʢʫʯʽʩʪʴ ʩʠʧʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʝʨʝʚʽʨʢʘ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ɺʠʚʯʝʥʥʷ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʭʠʭ ʝʢʩʪʨʘʢʪʽʚ 

ʇʦʢʘʟʥʠʢ 
ɽʢʩʪʨʘʢʪ  

ʩʦʣʦʜʢʠ 

ɽʢʩʪʨʘʢʪ  

ʽʤʙʠʨʫ 

ɽʢʩʪʨʘʢʪ 

ʧʨʦʧʦʣʽʩʫ 

1 2 3 4 

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʜʦ ʫʩʘʜʢʠ, 

m/V0, ʛ/ʩʤį 
0,52Ñ0,02 0,43Ñ0,03 0,47Ñ0,01 

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʩʣʷ ʫʩʘʜʢʠ, 

m/V10, ʛ/ʩʤį 
0,54Ñ0,01 0,49Ñ0,02 0,51Ñ0,02 

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʩʣʷ ʫʩʘʜʢʠ, 

m/V500, ʛ/ʩʤį 
0,70Ñ0,01 0,66Ñ0,02 0,66Ñ0,01 

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʩʣʷ ʫʩʘʜʢʠ, 

m/V1250, ʛ/ʩʤį 
0,70Ñ0,01 0,65Ñ0,01 0,67Ñ0,01 

ʂʦʝʬʽʮʽʻʥʪ ɻʘʫʩʪʝʨʘ 1,35 1,51 1,42 

ʂʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ, ʛʨʘʜ 47Ñ1 55Ñ2 51Ñ2 

ɺʪʨʘʪʘ ʚ ʤʘʩʽ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ, % 2,48Ñ0,32 3,54Ñ0,36 3,02Ñ0,21 

 

ɺʠʩʥʦʚʢʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ (ʩʫʭʽ ʝʢʩʪʨʘʢʪʠ) ʪʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʥʝʟʘʜʦʚʽʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦʜʦ ʾʭ ʪʝʢʫʯʦʩʪʽ. ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ/ʘʙʦ ʧʨʠʡʦʤʽʚ ʟ ʤʝʪʦʶ 

ʧʦʢʨʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʰʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʚʝʨʜʦʾ 

ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʑʆɼʆ ʉʊɺʆʈɽʅʅʗ ɸʇʃɯʂɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʋ 

ɺʀɻʃʗɼɯ ʇʃɯɺʆʂ ɼʃʗ ʌɸʈʄɸʂʆʂʆʈɽʂʎɯɰ ʈɸʅʆɺʆɻʆ ʇʈʆʎɽʉʋ 

 

ʋʢʨʘʾʥʝʮʴ ʅʘʪʘʣʽʷ ʖʨôʻʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʥʾʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʥʘ-ʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʬʘʢʪʫ ʻ ʥʠʟʢʘ 

ʧʝʨʝʚʘʛ ʚʠʱʝʟʛʘʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʨʝʧʘʨʘʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ. ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥ, ʙʫʜʫʯʠ ʧʦ ʧʨʠʨʦʜʽ 

ʙʣʠʟʴʢʽ ʜʦ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʣʝʛʰʝ ʟʘʩʚʦʶʶʪʴʩʷ ʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ, 

ʧʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʝʥʰʝ ʧʦʙʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʦʥʠ ʧʨʘʢ-ʪʠʯʥʦ 

ʥʝ ʢʫʤʫʣʶʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ ʚʧʨʦʚʘ-

ʜʞʝʥʥʶ ʫ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʨʦʩʣʠʥ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʡ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʠʡ ʷʢ 

ʩʠʥʝʨʛʽʟʤ ʜʽʾ, ʪʘʢ ʽ ʨʽʟʥʽ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʽ ʝʬʝʢʪʠ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʦʾ ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʽʦʩʫ-ʤʽʩʥʦʾ 

ʤʘʪʨʠʮʽ ʪʘ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʦʾ ʜʦʩ-ʪʘʚʢʠ 

ʚʽʜʥʦʩʷʪʴ ʣʽʢʘʨʩʴʢʽ ʧʣʽʚʢʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʪʦʯ-ʥʽʩʪʴ 

ʜʦʟʫʚʘʥʥʷ, ʤʽʮʥʘ ʬʽʢʩʘʮʽʷ ʜʦ ʧʦʰʢʦʜʞʝʥʠʭ ʪʢʘʥʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥ-ʢʠ, 

ʧʨʦʣʦʥʛʫʚʘʥʥʷ ʜʽʾ ʻ ʙʝʟʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʣʽʢʘʨʩʴʢʠʭ ʧʣʽʚʦʢ ʫ ʧʦ-ʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʝʨʘʧʽʾ ʨʘʥʦʚʠʭ ʧʨʦʮʝʩʽʚ.  

ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʘʧʣʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʧʣʽʚʢʠ ʣʽʢʘʨʩʴʢʦʾ, ʱʦ 

ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʬʽʪʦʝʢʩʪʨʘʢʪʠ ʪʘ ʚʦʣʦʜʽʻ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 
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ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ, ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʘʥʪʠʙʘʢʪʝʨʽʘ-

ʣʴʥʦʶ ʪʘ ʽʥʰʠʤʠ ï ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʬʘʨʤʘʮʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʘʧʣʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʧʣʽʚʦʢ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʣʽʚʢʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ, 

ʨʝʧʘʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʰ ʚʠʙʽʨ ʟʫʧʠʥʠʚʩʷ ʥʘ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʘʭ 

ʜʝʨʝʚʽʶ ʪʘ ʢʘʣʝʥʜʫʣʠ. 

ɺʠʙʽʨ ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʯʽʚ ʟʜʽʡʩʥʶʚʘʣʠ, ʚʠʭʦʜʷʯʠ ʟ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷ-

ʚʣʷʶʪʴʩʷ ʘʧʣʽʢʘʮʽʡʥʠʤ ʣʽʢʘʨʩʴʢʠʤ ʬʦʨʤʘʤ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʨʘʥʦʚʫ 

ʧʦʚʝʨʭʥʶ.  

ʅʘʰ ʚʠʙʽʨ ʟʫʧʠʥʠʚʩʷ ʥʘ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥʘʭ, ʜʦʟʚʦʣʝʥʠʭ ʜʦ 

ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʞʝʣʘʪʠʥ ʭʘʨʯʦʚʠʡ, ʥʘʪʨʽʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ 

(Na-ʂʄʎ). ɿ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʧʣʽʚʢʘʤ ʥʝʦʙʭʽʜʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʦʩʥʦʚʫ ʚʚʦʜʠʣʠ 

ʜʠʩʪʠʣʴʦʚʘʥʠʡ ʛʣʽʮʝʨʠʥ  ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 5 %. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘʪʨʽʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘʠ ʪʘ ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪ 

ʤʘʶʪʴ ʩʭʦʞʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʯʽ, ʘ ʪʘʢʦʞ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʩʠʨʦʚʠʥʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪʫ, ʥʘʤʠ ʷʢ ʧʣʽʚʢʦʪʫ-

ʚʦʨʶʚʘʯ ʦʙʨʘʥʦ ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʨʠʮʽ ʥʘ 

ʦʩʥʦʚʽ ʙʽʦʜʝʛʨʘʜʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʫ ʘʣʴʛʽʥʘʪʫ ʥʘʪʨʽʶ ʥʝ ʚʠʤʘʛʘʻ ʚʠʜʘʣʝʥʥʷ ʟ 

ʤʽʩʮʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʟʘʚʝʨʰʝʥʥʽ ʣʽʢʫʚʘʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʦʩʥʦʚʘ ʤʘʻ 

ʢʨʦʚʦʩʧʠʥʥʽ ʪʘ ʽʤʫʥʦʪʨʦʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʟʥʘʯʠʪʴ, ʟʜʘʪʥʘ ʧʦʪʝʥʮʽʶʚʘʪʠ 

ʣʽʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ ʟʘʩʦʙʫ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ 

ʬʽʪʦʝʢʩʪʨʘʢʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʧʣʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʧʣʽʚʦʢ. 

ʆʙʛʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪʫ ʷʢ ʧʣʽʚʢʦʫʪʚʦʨʶʚʘʯʘ. ʈʦʟʨʦʙʣʝʥʦ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʧʣʽʚʦʢ. 
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ʈʆɿʈʆɹʂɸ ʉʂʃɸɼʋ ɯ ʊɽʍʅʆʃʆɻɯɰ ʄɽɼʀʏʅʀʍ ʆʃɯɺʎɯɺ ɿ 

ɽʌɯʈʅʀʄʀ ʆʃɯʗʄʀ 

 

ʍʦʭʣʦʚʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʜʦʮʝʥʪ 

ʆʨʙʘʯʝʚʴʢʠʡ ɸʥʜʨʽʡ ʈʫʩʣʘʥʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʣʦʚʥʠʡ ʙʽʣʴ ï ʩʪʘʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʧʦʚʩʷʢʜʝʥʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʪʣʽ ʪʘʢʠʭ ʚʠʜʽʚ 

ʧʝʨʚʠʥʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʪʘʢʠʭ ʷʢ ʤʽʛʨʝʥʴ, ʙʽʣʴ ʥʘʧʨʫʛʠ ʽ ʢʣʘʩʪʝʨʥʠʡ 

ʛʦʣʦʚʥʠʡ ʙʽʣʴ. ɺʽʥ ʤʦʞʝ ʤʘʪʠ ʽʥʰʽ ʧʨʠʯʠʥʠ ʘʙʦ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʽʥʰʠʭ ʧʨʠʯʠʥ, 

ʥʘʧʨʠʢʣʘʜ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʠʡʦʤʦʤ ʟʘʡʚʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʢʽʚ ʘʙʦ ʚʘʛʽʪʥʽʩʪʶ. ʎʝ ʦʜʥʝ ʟ 

ʥʘʡʯʘʩʪʽʰʠʭ ʧʦʨʫʰʝʥʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʦʣʽʚʮʽʚ ʟʘʩʧʦʢʽʡʣʠʚʦʾ ʜʽʾ ʥʘ ʦʩʥʦʚʽ ʝʬʽʨʥʠʭ ʦʣʽʡ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ. ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʷʢ ʧʨʠ ʤʦʞʣʠʚʽʡ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʪʘʢ ʽ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʣʽʢʫʚʘʥʥʷ 

ʄʝʪʘ ʨʦʙʦʪʠ. ʊʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʠʭ ʦʣʽʚʮʽʚ ʟ ʝʬʽʨʥʠʤʠ 

ʦʣʽʷʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʙʨʘʥʽ ʝʬʽʨʥʽ ʦʣʽʷ 

ʣʘʚʘʥʜʠ, ʨʦʟʤʘʨʠʥʫ, ʤôʷʪʠ ʪʘ ʣʠʤʦʥʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ 

ʬʦʨʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʦʣʽʷ ʧʝʨʩʠʢʦʚʠʭ ʢʽʩʪʦʯʦʢ, ʚʽʩʢ ʙʜʞʦʣʠʥʠʡ ʪʘ ʧʘʨʘʬʽʥ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚʽʜ 

ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 
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ʙʘʛʘʪʦ ʣʶʜʝʡ ʟ ʯʘʩʪʠʤʠ ʛʦʣʦʚʥʠʤʠ ʙʦʣʷʤʠ ʚʦʣʽʶʪʴ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʝʬʽʨʥʠʭ ʦʣʽʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʬʽʨʥʠʭ ʦʣʽʡ, 

ʘʙʦ ʘʨʦʤʘʪʝʨʘʧʽʷ ï ʮʝ ʯʫʜʦʚʠʡ, ʧʦʰʠʨʝʥʠʡ ʽ ʮʽʣʢʦʤ ʥʘʫʢʦʚʠʡ ʤʝʪʦʜ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʡ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʧʨʘʢʪʠʮʽ ʤʝʭʘʥʽʟʤ ʜʽʾ ʝʬʽʨʥʠʭ ʦʣʽʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʚʧʣʠʚ ʯʝʨʝʟ ʥʶʭʦʚʽ ʨʝʮʝʧʪʦʨʠ ʥʦʩʫ ʥʘ ʧʝʚʥʽ ʜʽʣʷʥʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʘ ʩʘʤʝ 

ʣʽʤʙʽʯʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʠʭ ʦʣʽʚʮʽʚ ʟ ʝʬʽʨʥʠʤʠ 

ʦʣʽʷʤʠ ʚʠʭʦʜʠʣʠ ʟ ʪʦʛʦ, ʱʦ ʬʦʨʤʦʫʪʚʦʨʶʶʯʽ ʨʝʯʦʚʠʥʠ ʦʣʽʚʮʷ ʧʦʚʠʥʥʽ 

ʥʘʜʘʚʘʪʠ ʡʦʤʫ ʧʝʚʥʦʾ ʬʦʨʤʠ, ʩʧʨʠʷʪʠ ʦʧʦʨʫ ʥʘʪʠʩʢʫ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʜʥʦʨʽʜʥʠʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʭʦʨʦʰʫ ʥʘʤʘʟʫʚʘʥʽʩʪʴ. ʊʘʢʦʞ ʦʩʥʦʚʘ ʦʣʽʚʮʷ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʢʦʥʪʘʢʪ, ʱʦ ʟʘʣʠʰʘʻ ʨʽʚʥʠʡ, ʩʫʮʽʣʴʥʠʡ ʰʘʨ ʥʘ ʰʢʽʨʽ. 

ʆʜʝʨʞʘʥʥʷ ʤʝʜʠʯʥʠʭ ʦʣʽʚʮʽʚ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ 

ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʚʠʣʠʚʘʥʥʷ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣʘʭ ʱʦʜʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʧʦʟʠʪʦʨʽʾʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʩʪʘʪʝʡ ɼʌʋ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʟʘʟʥʘʯʝʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʰʽʩʪʴ ʩʢʣʘʜʽʚ ʤʝʜʠʯʥʠʭ ʦʣʽʚʮʽʚ ʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʬʦʨʤʦʫʪʚʦʨʶʶʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ï ʧʘʨʘʬʽʥʫ ʪʘ ʚʽʩʢʫ ʙʜʞʦʣʠʥʦʛʦ. ʆʪʨʠʤʘʥʽ ʦʣʽʚʮʽ ʧʽʜʣʷʛʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʦʙʨʘʥʠʡ ʩʢʣʘʜ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʫ ʬʦʨʤʽ ʦʣʽʚʮʽʚ ʤʝʜʠʯʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʷʢʦʩʪʽ. 

ɹʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʝʢʩʪʝʤʧʦʨʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʣʽʚʮʽʚ ʤʝʜʠʯʥʠʭ ʦʙʨʘʥʦʛʦ 

ʩʢʣʘʜʫ. 
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Introductions. In recent years, much attention has been paid to the study of 

isomerizable classes of compounds, such as azobenzenes, azomethines and stilbene-

containing substances in the context of photosensitive media development. During 

their photoinduced isomerization, the dipole moment changes and the redistribution 

of electron density leads to the further changes in linear and non-linear optical 

behavior. For example, light-sensitive azopolymers, that absorb in the visible UV 

range, are promising materials for creating on their basis holographic recording 

media. 

Aim. Studies of the stilbene-containing compounds properties allow to develop 

the new generation of photoinduced devices, such as photosensitizers, photoswitches, 

optical waveguides, etc. Moreover, the presence of nitrogen in one of the aromatic 

systems can contribute solvatochromic properties in guest-host composites and 

covalently-bonded polymers, which significantly expands the prospects for the use of 

these materials. Composite materials based on similar compounds and DAST 

(Diethylaminosulfur trifluoride) have shown their viability and interesting NLO 

properties. 

Materials and methods. All chemicals used in the synthesis (reagent grade) as 

well as solvents for photochemical and photophysical measurements were used as 
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supplied. The series of styrylpyridines was synthesized in our work using 

condensation reaction of Ŭ-/ɓ-picolines with 2- or 4- hydroxybenzaldehydes. 

Results and discussion. Thus, the series of styrylpyridines were successfully 

synthesized. The structure and purity of products for these compounds were proven 

by 
1
H NMR and IR spectroscopy. Their absorption spectra in the UV range were 

studied under different wavelength irradiation to investigate the effect of a substituent 

on the rate of photoinduced isomerization. 

 

Pic. 1. The scheme of synthesis the series of styrylpyridines 

 

Conclusions. The effect of a substituent was investigated. In fact, the 

differences in structure of the styrylpiridines have influence on the photoinduced 

linear optical process. The distinction is important, because styrylpiridines are 

promising materials for ñsmartò polymers and polymer composites, and fundamental 

knowledge of the properties dependence on the structure is important for 

development the most effective polymers. 
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Introduction.  Previously using a number of Cu(II), Zn(II) and Cd(II) 

tetrafluoroborate complexes with nitrogen-containing organic bases as examples the 

possible existence of two states of the BF4
ï
 ion, namely, the "half-coordination" and 

counter-ion states, was studied. It was found that in [ML2(BF4)2] complexes with 

strong organic bases (L) the "half-coordination" of the anion exists. As the electron-

donating ability of the ligand increases the interaction between the tetrafluoroborate 

ion and the metal atom becomes more efficient. 

Aim. This work was carried out in continuation of systematic studies of metals 

tetrafluoroborate complexes with nitrogen-containing organic bases to determine the 

main factors affecting the state of tetrafluoroborate anion in the complexes.  

Materials and methods. Complex tetrafluoroborates of Ni (II) with o-, m- and 

p-phenylenediamines of the general formula NiLn(BF4)2, where L is o-

phenylenediamine (o-PDA, pKa 4.57), m-phenylenediamine (m-PDA, pKa 5.11), p-

phenylenediamine (p-PDA, pKa 6.31), were synthesized by preparative way. The 

stoichiometry, structure, and some properties of the isolated coordination compounds 

were studied using the methods of chemical, atomic absorption, IR and 

conductometric analyzes, diffuse reflectance spectroscopy. The individuality of the 

compounds is confirmed by powder X-ray diffraction analysis data. 

https://en.wikipedia.org/wiki/Reflectance
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Results and discussion. The obtained complex tetrafluoroborates are color 

products, sufficiently stable in air, practically insoluble in water, and sparingly 

soluble in organic solvents of various nature. In accordance with the results of 

elemental and atomic absorption analysis the compounds NiL4(BF4)2 are realized for 

the m- and p-isomers regardless of the synthesis method. In the case of o-PDA the 

synthesis without a solvent at a component ratio of 1: 2 gave the complex Ni(o-

PDA)2(BF4)2. The use of a solvent (methanol) led to the inclusion of two water 

molecules [Ni(o-PDA)2(H2O)2](BF4)2 into the coordination sphere. 

The results of measurements of the molar electrical conductivity of the 

synthesized compounds solutions in dimethylformamide indicate that the complexes 

are three-ionic electrolytes of the total stoichiometry [NiL 4](BF4)2, in the case of o-

PDA - [Ni(o-PDA)2](BF4)2 and [Ni(o-PDA)2(H2O)2](BF4)2. 

In the IR spectra of complex tatrafluoroborates the greatest changes are 

recorded in the region of valent vibrations of the NH2 group of organic ligands. In 

this case, the values of the shift of the ɜas(NH) bands to the low-frequency region 

indicate the formation of a metal-nitrogen coordination bond. The change in the 

absorption bands of o-PDA in the IR spectra of the corresponding complexes 

corresponds to the bidentate character of this ligand. 

There are the absorption bands of the coordinated water molecules in the IR 

spectrum of the complex [Ni(o-PDA)2(H2O)2](BF4)2. In addition, the bands 

corresponding to ɜ(Ni-O(H2O)) are clearly recorded in the region of 300-450 cm
-1
. 

The formation of MŶN coordination bonds in all the obtained complexes is 

confirmed by the presence of ɜ(M-N) absorption bands in the long-wavelength region 

(230-270 cm
-1
). 

In the IR spectra of tetrafluoroborate complexes the absorption bands of valent 

and deformation vibrations of the tetrafluoroborate-ion were also identified. The 

nature of the absorption bands of the BF4
-
 group in the compounds with m- and p-

phenylenediamines and [Ni(o-PDA)2(H2O)2](BF4)2 testifies to the retention of the Td 

symmetry type inherent in the tetrahedral configuration of this anion, and, 

consequently, to its outer-sphere coordination. 
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In spectra of [Ni(o-PDA)2](BF4)2 several changes of oscillatory characteristics 

of BF4
ï
 appears: splitting of valent and deformation vibration bands ɜ3(BF4

-
) and 

ɜ4(BF4
-
). In addition, the vibration band n1(BF4

-
) appears in the region 750-770 cm

-1
. 

The observed vibrational characteristics of the tetrafluoroborate ion indicate a 

decrease in the symmetry of this anion to C3v, which can be explained by its 

participation in coordination. However, the absence of the absorption band ɜ2 (BF4
-
) 

indicates that the interaction between Ni-FBF3 is relatively weak. Therefore, in this 

case, there is a state of semi-coordination of the tetrafluoroborate ion. 

The results of the diffuse reflectance spectra analysis of [Ni(o-

PDA)2(H2O)2](BF4)2 complex indicate the octahedral structure of the coordination 

polyhedron of this compound. The spectra of complex with m- and p-

phenylenediamines are characteristic of four-coordination tetrahedral compounds. 

The spectrum of [Ni(o-PDA)2](BF4)2 indicates that this complex has square 

planar structure. The structure of the studied tetrafluoroborate complexes proposed on 

the basis of diffuse reflectance spectroscopy data is confirmed by measurements of 

the magnetic susceptibility of these compounds. 

Conclusions. New tetrafluoroborate complexes of nickel (II) with o-, m- and 

p-phenylenediamines were synthesized. The stoichiometry and structure of the 

synthesized compounds have been determined. 

The investigation of the complexes coordination sphere allows to conclude that 

the compounds with m- and p-PDA are tetrahedral and octahedral in the case of 

[Ni(o-PDA)2(H2O)2](BF4)2. Complex [Ni(ʦ-PDɸ)2](BF4)2 has square planar structure. 

As expected, the spatial arrangement of amino groups in the ligand determines its 

denticity and the stoichiometry of the inner sphere of the complex. 
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Introductions. The strategic goal of reforming and modernizing education in 

Ukraine is to create an effective innovative educational environment in educational 

institutions through the introduction of modern teaching technologies. Productive 

education in the conditions of modern Ukrainian society acts as a powerful incentive 

for the activation of personal creative energy, motivation for productive self-

educational activities, the development of creative abilities of the individual through 

means and forms of productive learning, one of which is the project method. Having 

passed the stage of evolutionary changes, the project method is a progressive method 

of educational technologies of the XXI century, aimed at spiritual and professional 

development of the individual, mastering it in various ways of creative and research 

activities. As a form of productive learning, it provides a creative nature of 

educational activities in the process of which the educational applicant realizes his 

capabilities in the jointly achieved product. 

Aim. Justification of the project method as a means of individualization and a 

form of productive learning of students during the study of chemistry. 

Materials and methods. The study of the project method as a means of 

implementing personality-oriented learning is observed in scientific developments  

T. Bashynskʘ [1], L. Botko [2], T. Volkovskʘ [3], S. Sysoievʘ [4], Z. Taran [5], 

O. Kopernyk [6], Ye. Polat [7] and others.  

During the research of a certain topic, we used the following methods: 

observation, comparison, abstraction and concretization, analysis, synthesis, 



339 

modeling, historical and logical methods, the method of processing literary sources, 

structural and logical generalization, systematization, historical and genetic. 

Results and discussion. In the context of a sharp reduction in the time allotted 

for studying chemistry while maintaining the volume of its content, there is a 

decrease in students ' interest in the subject. How to organize the learning process so 

that students perceive chemistry as a necessary and Popular Science, as part of the 

world culture, necessary for every educated person to form a complete picture of the 

world? It is impossible to study chemistry only by traditional methods. It is necessary 

to create conditions for the development of natural cognitive activity of students and 

their self-realization through the accumulation of their own experience. 

It is necessary to create conditions for the development of natural cognitive 

activity of students and their self-realization through the accumulation of individual 

experience. To fully realize the developing potential of the school chemistry course, 

the project method helps, taking into account the need of the present ï changing 

priorities for mastering ready-made knowledge to active independent, cognitive 

activity of each student. 

According to Ye. Polat, the project method is a way to achieve a didactic goal 

and acts as a set of operations for mastering a certain area of practical or theoretical 

knowledge, a particular activity [7]. It should be noted that the productivity of 

interaction between participants in the educational process is associated with its 

creative nature, the central factor of which is the system of forms of cooperation 

between teachers and students, which ensures the creation of common meanings, 

goals, ways to achieve results and the formation of self-regulation of individual 

activities [6]. 

Defining the essence and specifics of applying the project method in the 

educational process, scientists note its creative, transformative nature of work in the 

process of execution, and note that it is participation in projects that contributes to the 

activity, creativity, confidence of students, contribute to the formation of their 

research skills and integration of knowledge [5, 7]. 
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The diversity of goals and objectives of the project method indicates its 

polyfunctionality, which is provided by its didactic, cognitive, educational, 

socializing and developing functions (Figure 1). 

 

Figure 1. Project method functions 

 

The first to introduce the concept of çproject methodè, made its scientific 

description and preliminary attempt to classify the American professor V. Kilpatrʫck. 

He declared the main task of the school to be çeducation of free citizensè, which 

should consist of a çsystem of targeted projectsè. It was V. Kilpatrʫck who gave the 

humanistic idea of free education the appearance of a relatively structured learning 

system. 

The learning process was thus reduced to a chain of problematic situations 

provoked by direct stimuli ï peculiar sources of knowledge and household items, 

wildlife, technical devices, fairy tales, etc. [6]. 

V. Kilpatrick identified 4 types of school projects (Figure 2):  

I. Translating an idea (or plan) into an external form (build a boat, write a 

letter, play a play).  

II. Getting aesthetic pleasure (listening to an interesting story or performing a 

symphony, admiring a picture).  

III. Overcoming an intellectual barrier (find out if dew will fall today). 

Didactic  

Informative 

Developing 

Educational 
program 

Socializing 
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IV. Gaining new knowledge and experience (learn to write according to the 

14th degree of the thorndike scale, learn french irregular verbs). 

 

Figure 2. Types of school projects according to V. Kilpatrʫck  

 

These types of school projects implement key pedagogical conditions that 

affect the development of independent cognitive activity of students, the form of 

Organization of which is an educational project that actualizes such cognitive 

superstructures as cognitive needs, motives, the ability to form goals, cognitive 

activity and independence.  

In the context of a sharp reduction in the time allotted for studying chemistry 

while maintaining the volume of its content, there is a decrease in students ' interest 

in the subject. How to organize the learning process so that students perceive 

chemistry as a necessary and Popular Science, as part of the world culture, necessary 

for every educated person to form a complete picture of the world? It is impossible to 

study chemistry only by traditional methods. It is necessary to create conditions for 

the development of natural cognitive activity of students and their self-realization 

through the accumulation of their own experience [5]. 
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It is necessary to create conditions for the development of natural cognitive 

activity of students and their self-realization through the accumulation of individual 

experience. To fully realize the developing potential of the school chemistry course, 

the project method helps, taking into account the need of the present ï changing 

priorities for mastering ready-made knowledge to active independent, cognitive 

activity of each student [7]. 

The implementation of the project method takes place without destroying the 

subject class-based system. Using ordinary lessons, where students are usually 

assigned the role of a listener and repeater of what they have heard, you should try to 

transfer the student to an active position: give him the opportunity not only to learn 

what is ready, but also independently or together with the teacher to organize learning 

activities, extract and analyze information, and make decisions in various situations 

of choice. For example, you can simply declare the purpose of a lesson. Then 

students are passive, but if you argue, explain the reason for considering the 

phenomenon under study and do not rush to formulate the goal, but ask the children 

to do it together, thereby transferring the children to an active position, begin to form 

a universal ability to determine the goal (one of the elements of project activity) [9]. 

The choice of project topics may vary from situation to situation. 

In some cases, this topic may be put forward by the teacher taking into account 

the educational situation in their subject, the natural professional interests, interests 

and abilities of students. In others, the subject of projects, especially those intended 

for extracurricular activities, can also be proposed by students themselves, who, of 

course, are guided by their own interests, not only purely cognitive, but also creative 

and applied [10]. 

In relation to the school chemistry course the system of project work can be 

represented by two approaches:  

1) relationship of the project with academic topics (in the lesson);  

2) use of project activities in extracurricular activities (extracurricular 

activities). 
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When choosing a topic, it is necessary to take into account the main 

requirements for Project training:  

1) the presence of a problem / task that is significant in research and creative 

terms, requiring integrated knowledge and research search for its solution; 

2) practical, theoretical, and cognitive significance of the expected results;  

3) independent (individual, pair, group) activities of students. 

Use of research methods that involve a certain sequence of actions. 

To implement the project method in the educational process, you can take any 

program of the chemistry course as a basis. We work according to the program of the 

course of chemistry compilers Velʫchko L. P., Dubovʫk O. A., Bobkova O. S. etc. 

You can use project activities during the study of such topics as: 8th grade ï chemical 

elements, a line of great chemists, classification of chemical reactions, signs of 

chemical reactions; 9th grade ï metals and nonmetals, chemical production of nitric 

and sulfuric acids, organic substances; 10th grade ï classes of inorganic substances, 

Chemical Technology; Class 11 ï structure of matter, organic chemistry, oil industry, 

chemical reactions, chemistry in the life of society [8, 9]. 

Projects vary in time, but it is better if it lasts no more than 3 months, as it may 

lose interest in the project. 

Projects on the topic: çmetals and spaceè, çmetals in the human bodyè, 

çchemistry in Foodè, çChemistry in everyday lifeè can be very interesting. There 

were interesting projects: çhousing ecologyè, çdetermination of vitamin C content in 

fruitsè, çmetals of side subgroupsè, çdetermination of chocolate qualityè. 

In the chemistry course for the 8th grade, some topics can also be defined for 

the project. For example, the lesson çAtomic and molecular teaching in chemistry 

and its significanceè, çthe first steps in classifying chemical elementsè, çThe 

Meaning of the periodic law. Life and activity of D. I. Mendeleevè, air composition. 

çCombustion and slow oxidationè, çthermal effects of chemical reactions. 

Calculations based on thermochemical equationsè and some other topics. First, there 

is preparatory work with students. Theoretical material is designed as a mini-
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scientific work with a designation of the goal, relevance, tasks, and expected 

results [8]. 

Let's analyze a block of topics from the chemistry course for the 10th grade of 

natural mathematics. I propose to conduct this block of topics as follows. Students of 

the same class are grouped together and topics are distributed among them. Tasks are 

announced in advance. The work plan is discussed, and the teacher gives full 

instructions on how to complete the work. Within 10 days, students select the 

material and create a meaningful presentation. The work itself is printed out in the 

form of an abstract. And the defense of the project itself takes place in the classroom, 

based on all modern requirements for scientific projects [9].  

Students select interesting videos (there are a sufficient number of them on 

YouTube) or they create them themselves. At each lesson, a specific project is 

defended. Students listen to each other with great interest, ask questions, and present 

fresh ideas. They summarize the material, summarize the results, and analyze the 

responses of classmates. As a result of such work with students, electronic material is 

accumulated with presentations and videos on the section çchemical productionè, 

which may be necessary in Chemistry Lessons in the future. Students, in turn, gain 

skills of independent work on the preparation of certain material, and their creative 

potential is revealed. 

Conclusions. So, thanks to the project method, which is advisable to use when 

studying chemistry, students acquire certain skills to independently construct their 

knowledge; the ability to navigate in the information space is improved; there is a 

need to get out of narrow specialization and integrate knowledge in various academic 

disciplines. However, the project method should never be considered as one of the 

alternative approaches to organizing the educational process. It should be included in 

the educational process as an additional tool that improves the quality of learning and 

contributes to the development of personal qualities of students [8, 9]. 
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ɺɿɸɭʄʆʇʈʆʅʀʂʅɯ ʇʆʃɯʄɽʈʅɯ ʉɯʊʂʀ ʅɸ ʆʉʅʆɺɯ ɹɯʆʉʋʄɯʉʅʀʍ 

ʇʆʃɯʄɽʈʅʀʍ ʂʆʄʇʆʅɽʅʊɯɺ ʇʆʃɯʋʈɽʊɸʅʋ ʊɸ ʂʆʇʆʃɯʄɽʈʋ  

2-ɻɯɼʈʆʂʉʀɽʊʀʃʄɽʊɸʂʈʀʃɸʊʋ ɿ ʄɽʊɸʂʈʀʃʆ-

ɯʃʆʂʉʀɽʊʀʃʌʆʉʌʆʈʀʃʍʆʃɯʅʆʄ 

 

ʂʘʨʘʙʘʥʦʚʘ ʃʶʜʤʠʣʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ.ʭ.ʥ., ʧʨʦʚ.ʥ.ʩʧʽʚʨ. 

ɹʦʥʜʘʨʫʢ ʆʢʩʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʭ.ʥ., ʧʨʦʚ.ʽʥʞʝʥʝʨ 

ɯʥʩʪʠʪʫʪ ʭʽʤʽʾ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɺʩʪʫʧ. ʇʦʣʽʫʨʝʪʘʥʠ (ʇʋ) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʦʤʝʜʠʮʠʥʽ 

ʟʘʚʜʷʢʠ ʾʭ ʯʫʜʦʚʠʤ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʟʦʢʨʝʤʘ, ʜʫʞʝ ʚʠʩʦʢʽʡ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʟʥʦʩʫ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʴʰʽʩʪʶ ʝʣʘʩʪʦʤʝʨʽʚ. ʆʜʥʘʢ, ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʧʦʣʽʫʨʝʪʘʥʽʚ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʨʦʚʽ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʘ. ʇʽʜ ʯʘʩ ʢʦʥʪʘʢʪʫ ʟ ʢʨʦʚôʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʦʦʙʨʦʩʪʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʧʦʛʽʨʰʫʻ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [1]. ɺ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʽ 

ʩʧʨʦʙʠ ʧʦʚʝʨʭʥʝʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʫʨʝʪʘʥʽʚ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʨʦʚʽ [2], ʩʝʨʝʜ ʷʢʠʭ ʻ ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʚʝʨʭʥʽ, ʪʘʢʽ ʷʢ ʦʙʨʦʙʢʘ ʢʦʨʦʥʥʠʤ ʨʦʟʨʷʜʦʤ, ʧʣʘʟʤʦʶ ʪʘ ʣʘʟʝʨʦʤ. 

ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʘ ʦʙʨʦʙʢʘ ʬʦʪʦʥʘʤʠ ʽʥʜʫʢʫʻ ʫʪʚʦʨʝʥʥʷ 

ʥʘ ʧʦʚʝʨʭʥʷʭ ʩʘʡʪʽʚ, ʟ ʧʦʪʝʥʮʽʡʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʜʦ ʨʘʜʠʢʘʣʴʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 

[3]. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʽʫʨʝʪʘʥʽʚ, 

ʪʘʢʠʭ ʷʢ ʧʨʠʱʝʧʣʝʥʥʷ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʩʫʤʽʰʝʡ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʨʦʚʽ [2]. 

ɺʽʜʦʤʦ, ʱʦ 2-ʤʝʪʘʢʨʠʣʦʾʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʚʽ (ʄʌʍ) ʧʦʣʽʤʝʨʠ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʟ ʢʨʦʚôʶ [3]. ʆʧʠʩʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʤʦʜʠʬʽʢʫʚʘʥʥʶ ʧʦʣʽʫʨʝʪʘʥʽʚ ʨʽʟʥʠʤʠ ʄʌʍ ʧʦʣʽʤʝʨʘʤʠ ʰʣʷʭʦʤ ʧʦʢʨʠʪʪʷ 

ʧʦʚʝʨʭʥʽ, ʧʨʠʱʝʧʣʝʥʥʷ ʘʙʦ ʟʤʽʰʫʚʘʥʥʷ. ɺʦʥʠ ʝʬʝʢʪʠʚʥʦ ʟʤʝʥʰʫʶʪʴ ʘʜʩʦʨʙʮʽʶ 

ʙʽʣʢʘ ʪʘ ʘʜʛʝʟʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʧʦʚʝʨʭʥʷʭ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ 

ʧʦʣʽʫʨʝʪʘʥʘʤʠ. ɸʣʝ ʪʘʢʘ ʤʦʜʠʬʽʢʘʮʽʷ ʥʝ ʚ ʟʤʦʟʽ ʟʘʧʦʙʽʛʪʠ ʚʠʭʦʜʫ ʄʌʍ 
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ʧʦʣʽʤʝʨʽʚ ʟ ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ ʤʘʪʨʠʮʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 

ʆʜʥʠʤ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʙʽʦʩʫʤʽʩʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ ʧʦʣʽʤʝʨʽʚ, ʻ ʩʪʚʦʨʝʥʥʷ ʚʟʘʻʤʦʧʨʦʥʠʢʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʽʪʦʢ (ɺʇʉ). 

ʉʪʨʫʢʪʫʨʘ ɺʇʉ ʪʘʢʦʞ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʚʠʭʦʜʫ (ʝʣʶʶʚʘʥʥʶ) ʧʦʣʽʤʝʨʘ-

ʛʦʩʪʷ ʟ ʧʦʣʽʤʝʨʘ-ʤʘʪʨʠʮʽ [4]. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʩʠʥʪʝʟ ʚʟʘʻʤʦʧʨʦʥʠʢʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʩʽʪʦʢ (ɺʇʉ) ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ, ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʩʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤ ʽ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʘʟʦʚʦʛʦ 

ʧʦʜʽʣʫ ʚ ʩʠʩʪʝʤʽ ɺʇʉ ʧʨʠ ʚʘʨʽʘʮʽʾ ʚʤʽʩʪʫ ʩʢʣʘʜʦʚʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʪʘ 

ʜʦʩʣʽʜʞʝʥʽ ɺʇʉ ʥʘ ʦʩʥʦʚʽ ʇʋ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 2-ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ 

(ɻɽʄɸ) ʟ ʤʝʪʘʢʨʠʣʦʾʣʦʢʩʠʝʪʠʣ ʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ (ʄʌʍ) ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ 

ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʽʦʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʋ ʟ ʚʠʩʦʢʦʶ ʙʽʦʩʫʤʽʩʥʽʩʪʶ ʩʧʽʚʧʦʣʽʤʝʨʫ. 

ʉʠʥʪʝʟʦʚʘʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ɺʇʉ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ. ʇʦʣʽʫʨʝʪʘʥ 

ʪʨʠʚʠʤʽʨʥʦʾ ʙʫʜʦʚʠ ʩʠʥʪʝʟʦʚʘʥʦ ʟ ʧʦʣʽʦʢʩʠʧʨʦʧʽʣʝʥʛʣʽʢʦʣʶ (ʇʇɻ) ʄ.ʤ. 2000 

ʪʘ ʘʜʫʢʪʫ TMP/Tɼɯ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:2 ʛ-ʝʢʚ.) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 80
ʦ
 ʉ ʚ 

ʘʪʤʦʩʬʝʨʽ ʘʟʦʪʫ. 

ɼʨʫʛʦʶ ʩʢʣʘʜʦʚʦʶ ɺʇʉ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʠʡ ʢʦʧʦʣʽʤʝʨ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ, ʜʝ ʚʤʽʩʪ 

ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʫ ʩʢʣʘʜʘʚ 5%. ʂʦʧʦʣʽʤʝʨ ʟʦʙʨʘʞʝʥʦ 

ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ɺʇʉ ʩʠʥʪʝʟʦʚʘʥʽ ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʩʠʥʪʝʟʫ, ʜʝ ʢʦʧʦʣʽʤʝʨ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʦʜʝʨʞʘʥʦ 

ʤʝʪʦʜʦʤ ʬʦʪʦʧʦʣʽʤʝʨʽʟʘʮʽʾ. 

ʄʦʨʬʦʣʦʛʽʶ ʟʨʘʟʢʽʚ ɺʇʉ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʜʦʩʣʽʜʞʫʚʘ- 

ʣʠ ʤʝʪʦʜʦʤ ʩʢʘʥʫʚʘʣʴʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ (ʉɽʄ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʘ JEOL JSM 6060 LA (Japan) ʟ ʧʨʠʩʢʦʨʶʚʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ 30 ʢɺ ʽ 

ʜʝʪʝʢʪʦʨʦʤ ʚʪʦʨʠʥʥʠʭ ʝʣʝʢʪʨʦʥʽʚ. ɸʙʠ ʟʘʧʦʙʽʛʪʠ ʘʢʫʤʫʣʷʮʽʾ ʩʪʘʪʠʯʥʦʛʦ ʟʘʨʷʜʫ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʘ ʧʦʚʝʨʭʥʶ ʟʣʘʤʽʚ ʟʨʘʟʢʽʚ ʫ ʚʘʢʫʫʤʽ 

ʥʘʥʦʩʠʣʠ ʪʦʥʢʠʡ ʦʜʥʦʨʽʜʥʠʡ ʰʘʨ ʟʦʣʦʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʩʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤ 

ʤʝʪʦʜʦʤ ʩʢʘʥʫʚʘʣʴʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ (ʉɽʄ). ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʽ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʧʦʚʝʨʭʦʥʴ ʩʚʽʞʠʭ ʟʣʘʤʽʚ ʟʨʘʟʢʽʚ ʚʠʭʽʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ï 

ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣ- 

ʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ, ʪʘ ɺʇʉ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʠ ʚʘʨʽʘʮʽʾ ʚʤʽʩʪʫ ʩʢʣʘʜʦʚʠʭ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥ ̔ʫ 10000 ʨʘʟʽʚ. 

ɿ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʡ ʚʠʜʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɿʣʘʤ ʟʨʘʟʢʘ ʧʦʣʽʫʨʝʪʘʥʫ ʧʦʜʽʙʥʠʡ ʜʦ ʟʣʘʤʫ ʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʩʢʦʣ ʢʦʧʦʣʽʤʝʨʫ ʥʘʛʘʜʫʻ ʩʢʣʦʧʦʜʽʙʥʠʡ ʤʘʪʝʨʽʘʣ. ɼʣʷ 

ɺʇʉ, ʱʦ ʤʽʩʪʷʪʴ 10 ʪʘ 17% ʢʦʧʦʣʽʤʝʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʦʤʦʛʝʥʥʘ ʩʪʨʫʢʪʫʨʘ 

ʙʝʟ ʦʟʥʘʢ ʬʘʟʦʚʦʛʦ ʧʦʜʽʣʫ. ɸʣʝ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ɺʇʉ, ʱʦ ʤʽʩʪʷʪʴ 21 ʪʘ 30 % 

ʢʦʧʦʣʽʤʝʨʫ ʚ ʩʪʨʫʢʪʫʨʽ ɺʇʉ ʟôʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʦʷʚʠ ʜʨʫʛʦʾ ʬʘʟʠ. ʉɽʄ 

ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʟʘʬʽʢʩʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʚʢʣʶʯʝʥʴ ʤʝʥʰʝ 1 mm. ɿʨʘʟʢʠ ɺʇʉ, ʱʦ 

ʤʽʩʪʷʪʴ 41 ʪʘ 51 % ʢʦʧʦʣʽʤʝʨʫ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʚʽʜ 

ʧʦʧʝʨʝʜʥʽʭ ʟʨʘʟʢʽʚ. ɺʦʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʠʡ ʬʘʟʦʚʠʡ ʧʦʜʽʣ, 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʜʦ 5 mm. 
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ʈʠʩ.1. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʟʨʘʟʢʽʚ ʧʦʣʽʫʨʝʪʘʥʫ, ʢʦʧʦʣʽʤʝʨʫ ʛʽʜʨʦʢʩʠʝʪʠʣ-

ʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ, ʪʘ ɺʇʉ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʧʨʠ ʚʘʨʽʘʮʽʾ ʚʤʽʩʪʫ ʩʢʣʘʜʦʚʠʭ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʫ 10000 ʨʘʟʽʚ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɺʇʉ. ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʾ ʧʘʨʽʚ 

ʨʦʟʯʠʥʥʠʢʽʚ ʟʨʘʟʢʘʤʠ ɺʇʉ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʧʨʦʚʝʜʝʥʘ 

ʦʮʽʥʢʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʧʦʣʽʤʝʨʥʫ ʤʘʪʨʠʮʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʢʦʧʦʣʽʤʝʨʫ. ʆʩʥʦʚʦʶ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʟʘʻʤʦʜʽʾ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʚʟʘʻʤʦʧʨʦʥʠʢʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʩʽʪʢʘʭ ʙʫʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʽʟʦʪʝʨʤʠ ʩʦʨʙʮʽʾ 

ʧʘʨʽʚ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʢʘʟʘʥʠʤʠ ʥʠʞʯʝ ʟʨʘʟʢʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʪʝʨʝʟʘʤʠ ʄʘʢ-ɹʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʣʽʙʜʝʥʦʚʠʭ ʩʧʽʨʘʣʝʡ. 

ʅʘ ʨʠʩ.2 ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʭʣʦʨʠʩʪʠʤ ʤʝʪʠʣʝʥʦʤ æg
m
 ʜʣʷ ʧʦʣʽʫʨʝʪʘʥʫ, ʜʣʷ ʢʦʧʦʣʽʤʝʨʫ, ʜʣʷ ʥʘʧʽʚ-ɺʇʉ. 

ɺʠʜʥʦ, ʱʦ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʫ ʜʦ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʥʘʧʽʚ-ɺʇʉ ʟ 

ʚʤʽʩʪʦʤ 7,95% ʢʦʧʦʣʽʤʝʨʫ ʻ ʥʘʡʚʠʱʦʶ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʚ ʧʦʣʽʫʨʝʪʘʥ ʙʽʣʴʰʦʾ 

ʢʽʣɹʢʦʩʪʽ ʢʦʧʦʣʽʤʝʨʫ (ʨʠʩ. 2, ʢʨʠʚʽ 4-8) ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʫ ʜʦ 

ʟʨʘʟʢʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʨʦʟʯʠʥʥʠʢʘ ʜʦ ʢʦʧʦʣʽʤʝʨʫ ʥʠʟʴʢʘ 

(ʨʠʩ.2, ʢʨʠʚʘ 2). 

ʅʘ ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ Dg
m 

- ʩʝʨʝʜʥʴʦʾ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ 

ʟʤʽʰʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ) ʪʘ ɺʇʉ ʟ 

ʭʣʦʨʠʩʪʠʤ ʤʝʪʠʣʝʥʦʤ, ʟʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤʠ ʮʠʢʣʘʤʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɸ.ɸ. 

ʊʘʛʝʨ ʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʰʫʚʘʥʥʷ 

ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ 

ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ɺʇʉ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 
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ʈʠʩ.2. ɺʽʣʴʥʘ ʝʥʝʨʛʽʷ ʟʤʽʰʫʚʘʥʥʷ æg
m
 ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʫ ʽʟ ʟʨʘʟʢʘʤʠ ʇʋ, 

ʢʦʧʦʣʽʤʝʨʫ ʪʘ ɺʇʉ, ʱʦ ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʧʦʣʽʤʝʨʫ 

 

ʊʘʙʣʠʮʷ 1 

ɺʽʣʴʥʘ ʝʥʝʨʛʽʷ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʛʽʜʨʦʢʩʠʝʪʠʣ-

ʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ɺʇʉ 

ʉʢʣʘʜ ʟʨʘʟʢʘ ɺʽʣʴʥʘ ʝʥʝʨʛʽʷ 

ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʭʣʦʨʠʩʪʠʤ ʤʝʪʠʣʝʥʦʤ 

ʧʨʠ ʢʨʠʪʠʯʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʢʘʣ/ʛ ʧʦʣʽʤʝʨʫ 

ɺʽʣʴʥʘ ʝʥʝʨʛʽʷ 

ʟʤʽʰʫʚʘʥʥʷ 

ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ 

ʩʧʽʚʧʦʣʽʤʝʨʫ Dgʭ , 

ʢʘʣ/ʛ ʧʦʣʽʤʝʨʫ 

 

ʇʋ ʤʽʥʫʩ 25,55 - 

ʉʧʽʚʧʦʣʽʤʝʨ ɻɽʄɸ ʟ ʄʌʍ ʤʽʥʫʩ 2,47 - 

ɺʇʉ ʇʋ/ʉʧʽʚʧʦʣʽʤʝʨ 82,24/17,76 ʤʽʥʫʩ 21,05 ʤʽʥʫʩ 0,4036 

ɺʇʉ ʇʋ/ʉʧʽʚʧʦʣʽʤʝʨ 78,92/21,08 ʤʽʥʫʩ 21,38 ʧʣʶʩ 0,6937 

ɺʇʉ ʇʋ/ʉʧʽʚʧʦʣʽʤʝʨ 69,67/30,33 ʤʽʥʫʩ 22,06 ʧʣʶʩ 3,5059 

ɺʇʉ ʇʋ/ʉʧʽʚʧʦʣʽʤʝʨ 58,28/41,72 ʤʽʥʫʩ 20,64 ʧʣʶʩ 4,7159 

ɺʇʉ ʇʋ/ʉʧʽʚʧʦʣʽʤʝʨ 48,74/51,26 ʤʽʥʫʩ 20,53 ʧʣʶʩ 6,8079 
 

ɺʠʜʥʦ, ʱʦ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʩʧʽʚʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ (17,76 %), 

ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʻ ʚʽʜôʻʤʥʦʶ. ʎʝ 
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ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʚʘ ʧʦʣʽʤʝʨʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ɺʇʉ, ʧʨʠ ʜʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʻ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦ ʩʫʤʽʩʥʠʤʠ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ʩʧʽʚʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢ-ʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ ʜʦ 21,08 %, 

ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʝʨʝʭʦʜʠʪʴ 

ʚʽʜ ʚʽʜôʻʤʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʧʦʟʠʪʠʚʥʦʾ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ 

ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʚʽʜ ʧʣʶʩ 0,6937 ʜʦ ʧʣʶʩ 6,8079. 

ʊʦʙʪʦ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ʩʧʽʚʧʦʣʽʤʝʨʫ ʩʢʣʘʜʦʚʽ ɺʇʉ ʩʪʘʶʪʴ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦ ʥʝʩʫʤʽʩʥʠʤʠ, ʽ ʥʝʩʫʤʽʩʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʧʽʜʭʦʜʽ ʜʦ 

ʩʧʽʚʩʪʘʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʢʣʘʜʦʚʠʭ ɺʇʉ ï ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ 

ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʟʨʘʟʢʽʚ ɺʇʉ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʢʦʧʦʣʽʤʝʨʫ ʛʽʜʨʦʢʩʠʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʤʝʪʘʢʨʠʣʦʽʣʦʢʩʠʝʪʠʣ-

ʬʦʩʬʦʨʠʣʭʦʣʽʥʦʤ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʉɽʄ, ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ɺʇʉ. 

ʉʘʤʝ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʚʽʜ 

ʚʽʜôʻʤʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʧʦʟʠʪʠʚʥʦʾ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ ʧʦʯʘʪʢʫ ʬʘʟʦʚʦʛʦ 

ʧʦʜʽʣʫ ʥʘ ʤʽʢʨʦʬʦʪʦʛʘʬʽʷʭ ʟʣʘʤʽʚ ʮʠʭ ʟʨʘʟʢʽʚ. ʇʨʠ ʩʫʪʪʻʚʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 

ʧʦʟʠʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʚʽʣʴʥʦʾ ʝʥʝʨʛʽʾ ʟʤʽʰʫʚʘʥʥʷ ʧʦʣʽʫʨʝʪʘʥʫ ʪʘ ʩʧʽʚʧʦʣʽʤʝʨʫ ʫ 

ɺʇʉ ʽʟ ʚʤʽʩʪʦʤ 41 ʪʘ 51 % ʢʦʧʦʣʽʤʝʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʬʘʟʦʚʠʡ ʧʦʜʽʣ, ʟ 

ʬʘʟʦʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʜʦ 5 mm. 
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ʂɯʃʔʂɯʉʅɽ ɺʀɿʅɸʏɽʅʅʗ ɺʄɯʉʊʋ ʊɺɯʅ-80 ʄɽʊʆɼʆʄ 

ʉʇɽʂʊʈʆʌʆʊʆʄɽʊʈɯɰ 

 

ʂʫʧʯʠʢ ʆʣʝʥʘ ʖʨʽʾʚʥʘ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʭʽʤʽʾ,  

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʬʘʨʤʘʮʽʾ 

ʆʭʨʝʤʝʥʢʦ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè 

ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ 

ʤ. ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʥʪʝʪʠʯʥʽ ʧʦʚʝʨʭʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʉʇɸʈ) ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʙʫʪʽ, ʷʢ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʠʥʪʝʪʠʯʥʠʭ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ. ʉʇɸʈ ʚʚʘʞʘʶʪʴ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʚʦʜʦʡʤ ʽ ˇʨʫʥʪʫ. ʊʦʤʫ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʦʢʽʚ ʉʇɸʈ ï ʻ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʚ 

ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘ ʪʠʧʦʤ ʫʪʚʦʨʝʥʠʭ ʫ ʨʦʟʯʠʥʘʭ ʯʘʩʪʦʢ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ: ʽʦʥʦʛʝʥʥʽ ʇɸʈ (ʢʘʪʽʦʥʘʢʪʠʚʥʽ ʇɸʈ (ʢʇɸʈ), 

ʘʥʽʦʥʘʢʪʠʚʥʽ (ʘʇɸʈ), ʘʤʬʦʣʽʪʥʽ); ʥʝʽʦʥʦʛʝʥʥʽ ʇɸʈ (ʘʣʢʽʣʧʦʣʽʛʣʶʢʦʟʠʜʠ, 

ʘʣʢʽʣʧʦʣʽʝʪʦʢʩʠʣʘʪʠ). 

ʅʝʽʦʥʦʛʝʥʥʽ ʇɸʈ (ʥʇɸʈ) ð ʮʝ ʩʧʦʣʫʢʠ (ʧʦʭʽʜʥʽ ʧʦʣʽʦʢʩʽʝʪʠʣʝʥʽʚ: 

RO(C2H40)nH - ʧʦʣʽʛʣʽʢʦʣʝʚʠʡ ʝʪʝʨ ʞʠʨʥʠʭ ʩʧʠʨʪʽʚ; RCʆʆ(C2H40)nH - 

ʧʦʣʽʛʣʽʢʦʣʝʚʠʡ ʝʪʝʨ ʞʠʨʥʠʭ ʢʠʩʣʦʪ; RCʆNH(C2H40)nH -ʧʦʣʽʛʣʽʢʦʣʝʚʠʡ ʝʪʝʨ 

ʘʤʽʜʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʽʥ.), ʷʢʽ ʧʨʠ ʨʦʟʯʠʥʝʥʥʽ ʫ ʚʦʜʽ ʥʝ ʽʦʥʽʟʫʶʪʴʩʷ. 

ʈʦʟʯʠʥʥʽʩʪʴ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʛʨʫʧ.  

ɺ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʥʇɸʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʊʚʽʥ-80 

ʉ58ʅ114ʆ26 ð ʩʦʨʙʽʪʘʥ ʙʽʩ(ʧʦʣʽʦʢʩʠʝʪʠʣʝʥ)-ʤʦʥʦʦʣʝʘʪʫ ʟ ʢʽʣʴʢʽʩʪʶ 

ʦʢʩʠʝʪʠʣʴʥʠʭ ʛʨʫʧ ï 20 (ʨʠʩ. 1).  
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w + x + y + z = 20 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ʊʚʽʥ-80 

 

ʊʚʽʥ-80 - ʚ'ʷʟʢʘ ʨʽʜʠʥʘ ʙʫʨʰʪʠʥʥʦʛʦ ʢʦʣʴʦʨʫ ʙʝʟ ʟʘʧʘʭʫ, ʨʅ ð 5-7 (5-10% 

ʚʦʜʥʠʡ ʨʦʟʯʠʥ). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʩʚʽʞʫʚʘʯʘʭ ʧʦʚʽʪʨʷ, ʟʘʩʦʙʘʭ ʜʣʷ ʤʠʪʪʷ 

ʪʽʣʘ, ʰʘʤʧʫʥʷʭ ʪʘ ʢʦʥʜʠʮʽʦʥʝʨʘʭ ʜʣʷ ʚʦʣʦʩʩʷ, ʣʦʩʴʡʦʥʘʭ, ʪʦʥʽʢʘʭ, ʢʨʝʤʘʭ. ʊʚʽʥ-

80 ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʥʇɸʈ, ʟʜʘʪʥʠʭ ʜʦ ʙʽʦʨʦʟʢʣʘʜʘʥʥʷ, ʽ 

ʜʦʟʚʦʣʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ (ɽ 433).  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʽʦʥʦʛʝʥʥʦʛʦ ʇɸʈ ï ʊʚʽʥ-80 ʟ ʙʘʨʚʥʠʢʦʤ ʤʝʪʠʣʦʚʠʤ ʬʽʦʣʝʪʦʚʠʤ. 

ʄʘʪʝʨʘ̔ʣʠ ʠ ʤʝʪʦʜʠ. ʈʦʙʦʯʽ ʨʦʟʯʠʥʠ ʇɸʈ (ʊʚʽʥ-80 ʪʘ ɼʉʅ (ʥʘʪʨʽʡ 

ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ, ʘʇɸʈ)) ʟ ʽʥʜʠʢʘʪʦʨʦʤ ʤʝʪʠʣʦʚʠʤ ʬʽʦʣʝʪʦʚʠʤ (ʄʌ) ʛʦʪʫʚʘʣʠ 

ʨʦʟʚʝʜʝʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ. ɺʝʣʠʯʠʥʘ ʨʅ ʨʦʟʯʠʥʽʚ ʢʦʥʪʨʦʣʶʚʘʣʘʩʴ ʨʅ-

ʤʝʪʨ-ʤʽʣʽʚʦʣʴʪʤʝʪʨʦʤ, ʢʘʣʽʙʨʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ 

(KH3C4O3Ā2H2O (pH=1,68); KC6H5O4 (pH=4,01); KH2PO4/NaHPO4 (ʨʅ=6,86); 

Na2B4O7Ā10H2O (ʨʅ=9,18)), ʧʨʠʛʦʪʦʚʘʥʠʭ ʟ ʬʽʢʩʘʥʘʣʽʚ. ɼʣʷ ʧʦʙʫʜʦʚʠ 

ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʛʦʪʫʚʘʣʠ ʩʝʨʽʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʫʤʽʰ ʘʣʽʢʚʦʪ ʨʦʟʯʠʥʽʚ ɼʉʅ, ʄʌ, 

ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʨʦʟʯʠʥʫ ʊʚʽʥ-80. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʠʭ 

ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ ʚʠʤʽʨʶʚʘʣʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ UV-1200 

ʪʘ ʢʚʘʨʮʝʚʠʤʠ ʢʶʚʝʪʘʤʠ ʟ l = 1 ʩʤ, ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʙʠ (ʨʦʟʯʠʥʫ ʟ 

ʫʩʽʤʘ ʨʝʘʛʝʥʪʘʤʠ, ʦʢʨʽʤ ʊʚʽʥ-80). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʴʦ ʜʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ 
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ʤʝʪʠʣʦʚʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ ʚ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʇɸʈ (ʜʚʦʭ ʧʦʜʚʽʡʥʠʭ (ʄʌ ï ʘʇɸʈ 

ʪʘ ʄʌ ï ʥʇɸʈ) ʪʘ ʦʜʥʽʻʾ ʧʦʪʨʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʄʌ ï ʘʇɸʈ ï ʥʇɸʈ)), ʘ ʩʘʤʝ, 

ʚʠʙʽʨ ʨʅ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʫ ʡ ʽʥʜʠʢʘʪʦʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʊʚʽʥ-80 ʤʦʞʣʠʚʝ ʚ ʩʠʩʪʝʤʽ 

ʄʌïʘʇɸʈïʥʇɸʈ ʟʘ ʨʅ 4,01 ʪʘ ʉ(ʄʌ) = 1,5Ā10
-5 
ʄ ʪʘ ʉ(ɼʉʅ) = 2,8Ā10

-4 
ʄ ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 590 ʥʤ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʚ 6 ʤʽʨʥʠʭ ʢʦʣʙ ʥʘ 25 ʤʣ 

ʧʦʩʣʽʜʦʚʥʦ ʚʥʦʩʠʣʠ 10, 50, 100, 250, 300 ʪʘ 400 ʤʢʣ ʨʦʟʯʠʥʫ ʊʚʽʥ-80 (ʉ
0 
= 1Ā10

-

3
 ʄ), ʜʦʜʘʚʘʣʠ ʜʦ ʢʦʞʥʦʛʦ 5 ʤʣ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ 4,01, 375 ʤʢʣ ʄʌ 

(ʉ
0
=1Ā10

-3 
ʄ), 70 ʤʢʣ ɼʉʅ (ʉ

0 
= 0,1 ʄ) ̔ ʬʦʪʦʤʝʪʨʫʚʘʣʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʚʪʦʨʶʚʘʣʠ ʪʨʠ ʨʘʟʠ ʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ (ʨʠʩ. 2).  

 

 

 

ʈʠʩ. 2. ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʇɸʈ ʟ ʄʌ 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2, ʛʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʊʚʽʥ-80 ʟ 

ʤʝʪʠʣʦʚʠʤ ʬʽʦʣʝʪʦʚʠʤ ʤʘʻ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʪʘ ʚʝʣʠʯʠʥʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʦʨʽʚʥʶʻ 0,9965. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʽʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʊʚʽʥ-80 ʟ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʤʝʪʠʣʦʚʠʤ ʬʽʦʣʝʪʦʚʠʤ. 

y = 0,0081x + 0,0122 
wч Ґ лΣффср 

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0,16

0,18

0,2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

 s

Σ˿ ͎ͣκ͡ 



357 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʇɸʈ, ʘ ʩʘʤʝ ʊʚʽʥ-80, ʤʦʞʣʠʚʦ ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʫ ʧʦʪʨʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʽʟʥʦʚʠʜʽʚ ʇɸʈ: 

ʥʇɸʈ ʽ ʘʇɸʈ (ʉɼʉʅ=2,8Ā10
-4 
ʄ) ʪʘ ʙʘʨʚʥʠʢʘ (ʉʄʌ=1,5Ā10

-5 
ʄ) ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 

590 ʥʤ ʟʘ ʨʅ 4,01.  
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ʋɼʂ 544.023.2:722.5: 547. 551  

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɸɼʉʆʈɹʎɯʁʅʆɰ ɿɼɸʊʅʆʉʊɯ ʇʆʃɯɸʅɯʃɯʅʋ 

ʊɸ ʂʆʄʇʆɿʀʊʋ ʎɽʆʃɯʊ/ʇʆʃɯɸʅɯʃɯʅ ʉʊʆʉʆɺʅʆ Cr(VI ) 

 

ʉʠʜʦʨʢʦ ʄʘʨʽʷ ʉʪʝʧʘʥʽʚʥʘ 

ʅʝʩʪʝʨʽʚʩʴʢʘ ʉʦʣʦʤʽʷ ʇʝʪʨʽʚʥʘ 

ʘʩʧʽʨʘʥʪʠ 

ʗʮʠʰʠʥ ʄʠʭʘʡʣʦ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ 

ʈʝʰʝʪʥʷʢ
 
ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʦʨ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 

ʤ. ʃʴʚʽʚ. ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʜʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʪʫ 

ʮʝʦʣʽʪ/ʧʦʣʽʘʥʽʣʽʥ-H2SO4 ʩʪʦʩʦʚʥʦ Cr(VI) ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʨʘʟʢʘʭ ʧʦʣʽʘʥʽʣʽʥʫ 

(ʇɸʥ) ʪʘ ʢʦʤʧʦʟʠʪʫ ʮʝʦʣʽʪ/ʧʦʣʽʘʥʽʣʽʥ (ʎʪ/ʇɸʥ), ʧʨʠʛʦʪʦʚʣʝʥʠʭ 

ʦʢʠʩʥʶʚʘʣʴʥʦʶ ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʻʶ ʘʥʽʣʽʥʫ ʘʤʦʥʽʡ ʧʝʨʦʢʩʠʜʠʩʫʣʴʬʘʪʦʤ ʫ 

ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ 0,5 ʄ ʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ (ʉʂ) ʷʢ ʙʝʟ, ʪʘʢ ʽ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʛʦ ʮʝʦʣʽʪʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʪʘ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɸʥ ʪʘ ʢʦʤʧʦʟʠʪʽʚ ʎʪ/ʇɸʥ, ʚ ʷʢʠʭ 

ʧʦʣʽʘʥʽʣʽʥ, ʜʦʧʦʚʘʥʠʡ ʩʫʣʴʬʘʪʥʦʶ ʢʠʩʣʦʪʦʶ ʚ ʧʨʦʮʝʩʽ ʩʠʥʪʝʟʫ, ʜʣʷ ʩʦʨʙʮʽʾ 

Cr(VI) ʽʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʣʽʘʥʽʣʽʥ, ʮʝʦʣʽʪ/ʧʦʣʽʘʥʽʣʽʥ, ʘʜʩʦʨʙʮʽʷ, ʭʨʦʤ(VI) 

ɺʩʪʫʧ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʷʢʽ 

ʤʽʩʪʷʪʴ ʽʦʥʠ ʯʠ ʦʢʩʽʘʥʽʦʥʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʦʪʨʘʧʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ 

ʧʦʙʽʯʥʦ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [1]. ʉʧʦʣʫʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʢʣʘʜʘʥʥʶ ʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʙʽʦʘʢʫʤʫʣʶʚʘʥʥʷ 

ʚ ʦʨʛʘʥʽʟʤʘʭ, ʘ ʾʭʥʷ ʚʠʩʦʢʘ ʪʦʢʩʠʯʥʽʩʪʴ ʟʘʚʜʘʻ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʟʜʦʨʦʚôʶ ʣʶʜʠʥʠ 

[2]. ʉʝʨʝʜ ʧʝʨʝʣʽʢʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʥʘʯʥʝ ʤʽʩʮʝ ʧʦ ʪʦʢʩʠʯʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘ 

ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ ʧʦʩʽʜʘʻ ʭʨʦʤ, ʘ ʩʘʤʝ ʡʦʛʦ ʨʽʟʥʦʚʠʜ Cr(VI) [3]. ʍʨʦʤ ʟʘʡʤʘʻ 5 
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ʤʽʩʮʝ ʩʝʨʝʜ ʧʦʪʝʥʮʽʡʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʻ ʢʘʥʮʝʨʦʛʝʥʥʦʶ ʨʝʯʦʚʠʥʦʶ ˉ1 

ʚ ʩʧʠʩʢʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ [4].  

ʍʨʦʤ (Cr) - ʛʝʦʭʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ ʧʦʰʠʨʝʥʠʡ ʫ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ, ˇʨʫʥʪʘʭ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʛʣʠʥʘʭ, ʚʦʜʘʭ ʪʘ ʘʪʤʦʩʬʝʨʽ [3] ʽ ʚʭʦʜʠʪʴ ʚ ʜʝʩʷʪʢʫ ʝʣʝʤʝʥʪʽʚ ʟʘ 

ʧʦʰʠʨʝʥʽʩʪʶ ʚ ʟʝʤʥʽʡ ʤʘʥʪʽʾ [5]. ʋ ʧʨʠʨʦʜʽ Cr ʟʘʟʚʠʯʘʡ ʧʝʨʝʙʫʚʘʻ ʫ 

ʪʨʴʦʭʚʘʣʝʥʪʥʦʤʫ ʩʪʘʥʽ Cr(III) ʫ ʚʠʜʽ ʭʨʦʤʘʪʽʚ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʦʣʫʢʘʤʠ ʭʨʦʤʫ ʦʢʨʽʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʨʦʙʢʦʶ ʭʨʦʤʚʤʽʩʥʠʭ ʨʫʜ, ʚʥʦʩʷʪʴ ʪʘʢʦʞ ʛʘʣʴʚʘʥʽʯʥʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʜʝʨʝʚʠʥʠ, 

ʪʝʢʩʪʠʣʴʥʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʨʚʥʠʢʽʚ, ʬʘʨʙ, ʪʦʱʦ [3ï5]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʨʦʤʫ ʫ ʧʨʽʩʥʽʡ ʪʘ ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,1ï117 

ʤʛĿʣ
-1

 ʪʘ 0,2ï50 ʤʛĿʣ
-1
, ʚʽʜʧʦʚʽʜʥʦ [3].  

ʄʦʞʣʠʚʠʤʠ ʘʜʩʦʨʙʝʥʪʘʤʠ Cr(VI) ʤʦʞʫʪʴ ʙʫʪʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽ ʧʦʣʽʤʝʨʠ 

(ɽʇʇ), ʘ ʦʩʦʙʣʠʚʦ ʧʦʣʽʘʥʽʣʽʥ (ʇɸʥ), ʷʢʠʡ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʨʽʟʥʠʭ ʬʦʨʤ-ʩʪʘʥʽʚ. 

ʅʘʷʚʥʘ ʧʘʨʘ ʝʣʝʢʪʨʦʥʽʚ ʚ ʘʪʦʤʘʭ ʥʽʪʨʦʛʝʥʫ ʘʤʽʥʦ (-NH) ʪʘ ʽʤʽʥʦ (-N=) ʛʨʫʧ ʚ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʮʶʛʘʭ ʨʦʙʠʪʴ ʮʽ ʛʨʫʧʠ ʭʦʨʦʰʠʤʠ ʘʜʩʦʨʙʮʽʡʥʠʤʠ 

ʮʝʥʪʨʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽʡ ʘʜʩʦʨʙʮʽʾ ʨʽʟʥʠʭ ʽʦʥʽʚ. ʇʨʦʪʦʥʫʚʘʥʥʷ 

ʧʦʣʽʘʥʽʣʽʥʫ ʨʦʟʯʠʥʘʤʠ ʨʽʟʥʠʭ ʢʠʩʣʦʪ ʧʦʩʠʣʶʻ ʘʜʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʇɸʥ. 

ɽʤʝʨʘʣʴʜʠʥʦʚʘ ʩʽʣʴ ʇɸʥ ʻ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʦʶ ʽ ʧʦʰʠʨʝʥʦʶ ʬʦʨʤʦʶ ʧʦʣʽʘʥʽʣʽʥʫ 

ʟʘʚʜʷʢʠ ʚʽʜʥʦʩʥʽʡ ʜʝʰʝʚʠʟʥʽ, ʚʠʩʦʢʽʡ ʪʝʨʤʽʯʥʽʡ ʩʪʽʡʢʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ, 

ʧʨʦʩʪʦʪʽ ʩʠʥʪʝʟʫ, ʭʽʤʽʾ ʜʦʧʫʚʘʥʥʷ/ʜʝʜʦʧʫʚʘʥʥʷ, ʪʦʱʦ. ɸ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʦʪʦʥʫʚʘʥʥʷ ʪʘ ʜʝʧʨʦʪʦʥʫʚʘʥʥʷ ʨʦʟʯʠʥʘʤʠ ʨʽʟʥʠʭ ʢʠʩʣʦʪ ʪʘ 

ʦʩʥʦʚ ʩʧʨʠʷʻ ʟʤʽʥʽ ʬʦʨʤ-ʩʪʘʥʽʚ ʇɸʥ. ʉʘʤʝ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤ-ʩʪʘʥʽʚ ʇɸʥ 

ʨʦʙʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʧʨʦʮʝʩ ʜʝʪʦʢʩʠʢʘʮʽʾ Cr(VI), ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ 

ʚʽʜʥʦʚʣʝʥʠʡ ʜʦ Cr(III) ʟʘʚʜʷʢʠ ʭʦʨʦʰʠʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʮʠʭ 

ʬʦʨʤïʩʪʘʥʽʚ ʇɸʥ [6].  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺ ʋʢʨʘʾʥʽ ʧʨʘʮʶʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʛʘʣʴʚʘʥʽʯʥʠʭ ʧʦʢʨʠʪʴ. ʆʜʥʘʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʨʦʙʦʪʠ ʧʦ ʟʥʝʰʢʦʜʞʝʥʥʶ ʾʭʥʽʭ ʩʪʦʢʽʚ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ. ʋʢʨʘʾʥʘ 

ʙʘʛʘʪʘ ʨʦʜʦʚʠʱʘʤʠ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʩʝʨʝʜ ʷʢʠʭ ʮʝʦʣʽʪ (ʎʪ). ɺʘʞʣʠʚʠʤ ʻ 



360 

ʉʦʢʠʨʥʷʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʆʜʥʘʢ ʫʢʨʘʾʥʩʴʢʠʡ ʎʪ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʦʩʣʽʜʞʫʶʪʴ, ʷʢ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ɽʇʇ ʪʘ 

ʇɸʥ ʟʦʢʨʝʤʘ. 

ɿ ʮʴʦʛʦ ʦʛʣʷʜʫ ʮʽʢʘʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʮʝʦʣʽʪʫ ʟ ʧʦʣʽʘʥʽʣʽʥʦʤ, 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʷʢ ʩʦʨʙʝʥʪʽʚ Cr(VI). 

ʆʩʘʜʞʝʥʥʷ ʇɸʥ ʥʘ ʯʘʩʪʠʥʢʠ ʜʠʩʧʝʨʩʥʦʛʦ ʮʝʦʣʽʪʫ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟʽ 

ʩʪʨʘʪʝʛʽʡ ʦʜʝʨʞʘʥʥʷ ʜʝʰʝʚʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʩʦʨʙʝʥʪʽʚ ʭʨʦʤʫ. ʂʦʤʧʦʟʠʪʥʽ 

ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʮʝʦʣʽʪʫ ʪʘ ʧʦʣʽʘʥʽʣʽʥʫ ʚʘʞʣʠʚʦ ʘʧʨʦʙʫʚʘʪʠ ʜʣʷ ʘʜʩʦʨʙʮʽʾ 

Cr(VI) ʟ ʤʦʜʝʣʴʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʾʭʥʽ 

ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʣʽʘʥʽʣʽʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʩʠʥʪʝʟʫ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʨʝʘʢʪʠʚʠ ʪʘ 

ʤʘʪʝʨʽʘʣʠ: ʘʥʽʣʽʥ (ɸʥ), ʘʤʦʥʽʡ ʧʝʨʦʢʩʦʜʠʩʫʣʴʬʘʪ (ɸʇʉ), 0,5 ʄ ʚʦʜʥʠʡ ʨʦʟʯʠʥ 

H2SO4, ʢʘʣʽʶ ʙʽʭʨʦʤʘʪ (K2Cr2O7). ʎʝʦʣʽʪ (ʎʪ) ʉʦʢʠʨʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

(ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ.) ʽʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʤʝʥʰʝ 20 ʤʢʤ ʧʨʦʞʘʨʶʚʘʣʠ ʟʘ 300 
ʦ
ʉ 

ʚʧʨʦʜʦʚʞ 3 ʛʦʜ.  

ʄʝʪʦʜʠʢʠ ʩʠʥʪʝʟʫ ʧʦʣʽʘʥʽʣʽʥʫ ʪʘ ʮʝʦʣʽʪ/ʧʦʣʽ ʘʥʽʣʽʥʫ. ʅʘʚʘʞʢʫ ɸʥ (1 ʛ) 

ʨʦʟʯʠʥʷʣʠ ʚ 80 ʤʣ 0,5 ʄ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ H2SO4, 2,67 ʛ ɸʇʉ ʨʦʟʯʠʥʷʣʠ ʚ 20 ʤʣ 

0,5 M H2SO4. ɺʧʨʦʜʦʚʞ ʛʦʜʠʥʠ ʜʦ ʨʦʟʯʠʥʫ ɸʥ ʧʨʠʢʘʧʫʚʘʣʠ ʨʦʟʯʠʥ ɸʇʉ ʪʘ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʱʝ ʛʦʜʠʥʫ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʩʠʥʪʝʟʫʚʘʣʠ ʽ ʢʦʤʧʦʟʠʪ 

ʮʝʦʣʽʪ/ʧʦʣʽʘʥʽʣʽʥ (ʎʪ/ʇɸʥ). ɿʘ ʮʠʭ ʫʤʦʚ ʩʠʥʪʝʟʫ ʩʫʩʧʝʥʟʽʶ ʎʪ ʚʠʪʨʠʤʫʚʘʣʠ 

ʚʧʨʦʜʦʚʞ 1 ʛʦʜ ʚ ʨʦʟʯʠʥʽ ɸʥ ʽ ʜʦʜʘʚʘʣʠ ʧʨʠʢʘʧʫʚʘʥʥʷʤ ʨʦʟʯʠʥ ɸʇʉ. ʆʪʨʠʤʘʥʽ 

ʩʫʩʧʝʥʟʽʾ ʟʘʣʠʰʘʣʠ ʥʘ 24 ʛʦʜ, ʬʽʣʴʪʨʫʚʘʣʠ, ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʬʽʣʴʪʨʘʪʫ, ʩʫʰʠʣʠ ʫ ʚʘʢʫʫʤʥʽʡ ʰʘʬʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 50 
ʦ
ʉ, 

ʧʦʜʨʽʙʥʶʚʘʣʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʽʚ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ [7]. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʜʩʦʨʙʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Cadas-100 ʟʘ ʩʤʫʛʦʶ ʧʦʛʣʠʥʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʧʝʢʪʨʘ ʟʘ 

350 ʥʤ, ʷʢʠʡ ʟʘʧʠʩʫʚʘʣʠ ʚ ʤʝʞʘʭ 350ï600 ʥʤ ʽʟ ʢʨʦʢʦʤ 10 ʥʤ. ʊʦʚʱʠʥʘ 

ʢʚʘʨʮʦʚʦʾ ʢʶʚʝʪʠ ʩʪʘʥʦʚʠʣʘ 2 ʤʤ.  
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ʄʝʪʦʜʠʢʘ ʘʜʩʦʨʙʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɸʜʩʦʨʙʮʽʶ Cr(VI) ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ 

ʩʪʘʪʠʯʥʠʭ ʫʤʦʚʘʭ: ʥʘʚʘʞʢʫ (0,1 ʛ) ʘʜʩʦʨʙʝʥʪʘ (ʇɸʥ ʯʠ ʢʦʤʧʦʟʠʪʫ ʎʪ/ʇɸʥ) 

ʟʘʣʠʚʘʣʠ 10 ʤʣ ʨʦʟʯʠʥʫ K2Cr2O7 ʢʦʥʮʝʥʪʨʘʮʽʡ (100 ʘʙʦ 200 ʘʙʦ 300 ʘʙʦ 400 ʘʙʦ 

500 ʤʛ/ʣ) ʬʽʢʩʫʚʘʣʠ ʯʘʩ ʽ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʠ ʦʙôʻʤʦʤ 

500 ʤʢʣ, ʚʥʦʩʠʣʠ ʚ ʢʚʘʨʮʦʚʫ ʢʶʚʝʪʫ ʽ ʬʦʪʦʤʝʪʨʫʚʘʣʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʜʦʩʣʽʜʫ 

ʩʪʘʥʦʚʠʣʘ 20°1 
ʦ
ʉ. ʂʽʣʴʢʽʩʪʴ ʘʜʩʦʨʙʦʚʘʥʦʛʦ Cr(VI) ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʛʨʘʜʫʶʚʘʣʴʥʦʶ ʢʨʠʚʦʶ ʨʠʩ. 1. 
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ʈʠʩ. 1. ɻʨʘʜʫʶʚʘʣʴʥʠʡ ʛʨʘʬʽʢ. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʫ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ Cr(VI ) 

 

ʈʽʚʥʦʚʘʞʥʫ ʘʜʩʦʨʙʮʽʶ Cr(VI) ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʨʽʚʥʷʥʥʷʤ: 

ɸʨ = (C0 ï Cʨ) V / m,                                       (1) 

ʜʝ ɸʨ ï ʢʽʣʴʢʽʩʪʴ Cr(VI) ʘʜʩʦʨʙʦʚʘʥʦʛʦ ʟʘ ʨʽʚʥʦʚʘʛʠ, ʤʦʣʴ/ʛ ʯʠ ʤʛ/ʛ; C0 ï 

ʧʦʯʘʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Cr (VI), ʤʦʣʴ/ʣ; Cʨ ï ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Cr(VI), 

ʤʦʣʴ/ʣ; V ï ʦʙ'ʻʤ ʨʦʟʯʠʥʫ, ʣ; m ï ʤʘʩʘ ʘʜʩʦʨʙʝʥʪʘ, ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ, ʛ.  

ʂʽʥʝʪʠʢʫ ʩʦʨʙʮʽʾ Cr(VI) ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʨʝʘʢʮʽʾ ʧʩʝʚʜʦ-ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ: 

2

1

t t p

t t

g kg g
= + ,                                                 (2) 



362 

ʜʝ t ï ʯʘʩ ʩʦʨʙʮʽʾ, ʭʚ; gt  ̔gp ï ʢʽʣʴʢʽʩʪʴ ʩʦʨʙʦʚʘʥʦʛʦ Cr(VI) ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ 

ʯʘʩʫ (t) ʪʘ ʨʽʚʥʦʚʘʞʥʝ ʟʥʘʯʝʥʥʷ, ʤʛ/ʛ, ʚʽʜʧʦʚʽʜʥʦ; k ï ʢʦʥʩʪʘʥʪʘ ʰʚʠʜʢʦʩʪʽ 

ʨʝʘʢʮʽʾ ʧʩʝʚʜʦïʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʛ/ʤʛ ʭʚ
ï1

. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʨʦʛʘ ʣʽʥʽʡʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʝʡ, ʟʦʙʨʘʞʝʥʠʭ 

ʥʘ ʨʠʩ. 2, ʢʨʠʚʠʭ, ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʙʽʛ ʘʜʩʦʨʙʮʽʾ Cr(VI) ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʘʭ ʟʘ ʢʽʥʝʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʧʩʝʚʜʦ-ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʘʜʩʦʨʙʮʽʾ ʟʘʥʝʩʝʥʦ ʚ ʪʘʙʣ. 1. 
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ʈʠʩ. 2. ʂʽʥʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʦʨʙʮʽʾ Cr(VI), ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʘʜʩʦʨʙʝʥʪʘʤʠ, 

ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ Cr(VI), ʤʛ/ʣ: ʘ ï 100; ʙ ï 200; ʚ ï 300; ʛ ï 400; ʜ ï 500 
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ɿʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʰʚʠʜʢʦʩʪʝʡ ʩʦʨʙʮʽʾ (k2) ʟʨʘʟʢʦʤ ʇɸʥ ʻ ʟʥʘʯʥʦ ʚʠʱʠʤʠ 

ʟʘ ʟʥʘʯʝʥʥʷ k2 ʚʣʘʩʪʠʚʠʭ ʜʣʷ ʩʦʨʙʮʽʾ ʟʨʘʟʢʦʤ ʎʪ/ʇɸʥ (ʪʘʙʣ. 1). ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ Cr(VI) ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʰʚʠʜʢʦʩʪʽ ʩʦʨʙʮʽʾ ʷʢ 

ʜʣʷ ʟʨʘʟʢʘ ʇɸʥ, ʪʘʢ ʽ ʜʣʷ ʟʨʘʟʢʘ ʎʪ/ʇɸʥ. ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ R
2
 ʻ 

ʟʘʜʦʚʽʣʴʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʜʠʚ. ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʦʨʙʮʽʾ Cr(VI) ʢʦʤʧʦʟʠʪʘʤʠ ʎʪ/ʇɸʥ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʘ 

ʣʽʥʝʘʨʠʟʦʚʘʥʠʤ ʨʽʚʥʷʥʥʷʤ ʢʽʥʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʩʝʚʜʦ-ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ɿʨʘʟʢ
ʠ 

 
ʂʦʥʮʝʥʪʨʘ
ʮʽʷ, ʤʛ/ʣ 

k2, 
ʤʛ/ʛ*ʭʚ 

R
2 

ʉʦʨʙʮʽʷ Cr(VI), ʤʛ/ʛ 
ʈʦʟʨʘʭʦʚʘ
ʥʘ 

ɽʢʩʧʝʨʠʤʝʥʪʘ
ʣʴʥʘ 

ʇɸʥ 

100 0,058 0,9999 9,91 9,90 
200 0,020 0,9999 19,89 19,86 
300 0,0056 0,9999 29,83 29,75 
400 0,0026 0,9999 39,73 39,68 
500 0,00074 0,9998 50,01 49,87 

ʎʪ/ʇ
ɸʥ 

100 0,021 0,9999 9,94 9,92 
200 0,004 0,9997 19,58 19,44 
300 0,0013 0,9994 29,88 29,61 
400 0,00024 0,9981 39,15 38,75 
500 0,00056 0,9999 50,23 49,72 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʩʦʨʙʮʽʾ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʮʝʩʫ 

(ʜʠʚ. ʪʘʙʣ. 1).  

ʗʢ ʙʘʯʠʤʦ ʟ ʨʠʩ. 3, ʧʨʦʮʝʩ ʘʜʩʦʨʙʮʽʾ Cr(VI), ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ, 

ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʤʦʜʝʣʷʤʠ ʽʟʦʪʝʨʤ ʃʝʥʛʤʶʨʘ ʪʘ ʌʨʝʡʥʜʣʽʭʘ (ʨʠʩ. 3). 

ʆʪʨʠʤʘʥʽ ʟʘ ʮʠʤʠ ʽʟʦʪʝʨʤʘʤʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʜʩʦʨʙʮʽʾ ʟʘʥʝʩʝʥʦ ʜʦ ʪʘʙʣ. 2. 
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ʈʠʩ. 3. ɯʟʦʪʝʨʤʠ ʘʜʩʦʨʙʮʽʾ ʽʦʥʽʚ Cr(VI) ʟʨʘʟʢʘʤʠ ʇɸʥ ʪʘ ʢʦʤʧʦʟʠʪʘʤʠ 

ʎʪ/ʇɸʥ: ʘ ï ʃʝʥʛʤʶʨʘ ʽ ʙ ï ʌʨʝʡʥʜʣʽʭʘ 
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ʊʘʙʣʠʮʷ 2 

ʇʘʨʘʤʝʪʨʠ ʤʦʜʝʣʝʡ ʽʟʦʪʝʨʤ ʃʝʥʛʤʶʨʘ ʪʘ ʌʨʝʡʥʜʣʽʭʘ 

 
ɿʨʘʟʦʢ 

ɯʟʦʪʝʨʤʠ 
ʃʝʥʛʤʶʨʘ ʌʨʝʡʥʜʣʽʭʘ 

qp, ʤʛ/ʛ 
b, 
ʣ/ʤʛ 
10

-5
 

R
2 

K, (ʤʛ
1-n
ʣ

n
/ʛ) n R

2 

ʇɸʥ 7377,41 1,34 0,9999 0,098 0,997 0,9999 
ʎʪ/ʇɸʥ 2228,19 4,46 0,9997 0,099 1,002 0,9995 

 

ʗʢ ʙʘʯʠʤʦ, ʟ ʨʠʩ. 3 ʽ ʪʘʙʣ. 2 ʦʙʠʜʚʽ ʤʦʜʝʣʽ ʽʟʦʪʝʨʤ ʘʜʩʦʨʙʮʽʾ, ʷʢ ʦʪ 

ʃʝʥʛʤʶʨʘ ʪʘ ʌʨʝʡʥʜʣʽʭʘ ʜʫʞʝ ʜʦʙʨʝ ʦʧʠʩʫʶʪʴ ʧʨʦʮʝʩ ʘʜʩʦʨʙʮʽʾ Cr(VI) 

ʟʨʘʟʢʘʤʠ, ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʤʠ ʘʜʩʦʨʙʝʥʪʽʚ, ʽʟ ʚʦʜʥʠʭ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʆʮʽʥʦʯʥʽ ʟʥʘʯʝʥʥʷ ʘʜʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ ʟʨʘʟʢʘ ʇɸʥ ʪʘ ʎʪ/ʇɸʥ ʩʪʘʥʦʚʣʷʪʴ 

7377,41 ʪʘ 2228,19 ʤʛ/ʛ ʘʜʩʦʨʙʝʥʪʘ, ʚʽʜʧʦʚʽʜʥʦ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʩʚʽʜʯʫʶʪʴ ʧʨʦ ʧʝʨʝʙʽʛ ʬʽʟʠʯʥʦʾ ʘʜʩʦʨʙʮʽʾ. 

ʅʘ ʨʠʩ. 4 ʥʘʚʝʜʝʥʦ ʉɽʄ-ʟʦʙʨʘʞʝʥʥʷ ʟʨʘʟʢʽʚ ʘʜʩʦʨʙʝʥʪʽʚ ʜʦ ʽ ʧʽʩʣʷ 

ʩʦʨʙʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʗʢ ʙʘʯʠʤʦ ʟ ʨʠʩ. 4, ʘ, ʽ 4, ʙ, ʤʽʞ ʟʦʙʨʘʞʝʥʥʷʤʠ ʟʨʘʟʢʘ 

ʇɸʥ ʽ ʟʨʘʟʢʘ ʎʪ/ʇɸʥ ʜʦ ʩʦʨʙʮʽʾ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʽʜʤʽʥʥʽʩʪʴ ʚʧʣʠʚʦʤ ʦʢʩʽʘʥʽʦʥʽʚ 

Cr(VI). ʏʘʩʪʠʥʢʠ ʟʨʘʟʢʽʚ ʇɸʥ ʧʽʩʣʷ ʩʦʨʙʮʽʾ Cr(VI) ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʫ 

ʦʢʨʫʛʣʫ ʬʦʨʤʫ ʽ ʻ ʘʛʨʝʛʦʚʘʥʠʤʠ ʫ ʩʪʨʫʢʪʫʨʠ ʟ ʨʦʟʤʽʨʘʤʠ ~2ï6 ʤʢʤ (ʨʠʩ. 4, ʚ-̔). 

ʏʘʩʪʠʥʢʠ ʟʨʘʟʢʽʚ ʎʪ/ʇɸʥ ʧʽʩʣʷ ʩʦʨʙʮʽʾ Cr(VI) ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʛʫʙʯʘʩʪʫ 

ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 4, ʛ-ʾ). ɸʛʨʝʛʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ ʟʨʘʟʢʽʚ ʇɸʥ ʧʽʩʣʷ ʩʦʨʙʮʽʾ, 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʠʭʣʝʥʥʷ ʛʨʘʥʫʣ ʧʨʦʥʠʢʥʝʥʥʷʤ ʚ ʾʭʥʽʡ ʦʙôʻʤ 

ʦʢʩʽʘʥʽʦʥʽʚ Cr(VI) ʪʘ ʚʽʜʥʦʚʣʝʥʥʷʤ ʜʦ Cr(ɯɯI).  
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ʈʠʩ. 14. ʉɽʄ-ʟʦʙʨʘʞʝʥʥʷ ʟʨʘʟʢʽʚ: ʜʦ ʘʜʩʦʨʙʮʽʾ ʘ ï ʇɸʥ; ʙ ï ʎʪ/ʇɸʥ ʪʘ 

ʧʽʩʣʷ ʘʜʩʦʨʙʮʽʾ Cr(VI): ʟʨʘʟʢʦʤ ʇɸʥ ï ʚ, ʜ, ʻ, ʟ, ʽ; ʟʨʘʟʢʦʤ ʎʪ/ʇɸʥ ï ʛ, ʝ, ʞ, 

ʠ, ʾ. ʂʦʥʮʝʥʪʨʘʮʽʷ Cr(VI) ʚ ʨʦʟʯʠʥʘʭ ʜʦ ʘʜʩʦʨʙʮʽʾ, ʤʛ/ʣ: ʚ, ʛ ï 100; ʜ, ʝ ï 200; 

ʻ, ʞ ï 300; ʚ, ʛ ï 400; ̔ , ʾ ï 500 

 

ɯʟ ʘʥʘʣʽʟʫ ʉɽʄ-ʟʦʙʨʘʞʝʥʴ ʟʨʘʟʢʽʚ ʙʘʯʠʤʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ Cr(VI) ʚ ʨʦʟʯʠʥʘʭ ʜʦ ʘʜʩʦʨʙʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʽ ʤʦʨʬʦʣʦʛʽʷ ʯʘʩʪʠʥʦʢ 

ʩʦʨʙʝʥʪʽʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʘʜʩʦʨʙʮʽʾ, ʱʦ ʱʦ ʟʫʤʦʚʣʝʥʦ ʟʚôʷʟʫʚʘʥʥʷʤ 

ʥʘʥʦʘʛʨʝʛʘʪʽʚ ʇɸʥ ʦʢʩʽʘʥʽʦʥʘʤʠ Cr2ʆ7
2ï

 ʽ Crʆ4
2ï

.  
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ɺʠʩʥʦʚʦʢ. ɸʧʨʦʙʘʮʽʷ ʟʨʘʟʢʽʚ ʧʦʣʽʘʥʽʣʽʥʫ ʪʘ ʢʦʤʧʦʟʠʪʫ ʮʝʦʣʽʪ/ʧʦʣʽʘʥʽʣʽʥʫ 

ʦʪʨʠʤʘʥʠʭ ʭʽʤʽʯʥʦʶ ʦʢʠʩʣʶʚʘʣʴʥʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʘʥʽʣʽʥʫ ʚ 0,5 ʄ ʚʦʜʥʦʤʫ 

ʨʦʟʯʠʥʽ H2SO4 ʷʢ ʘʜʩʦʨʙʝʥʪʽʚ ʦʢʩʽʘʥʽʦʥʽʚ Cr(VI) ʧʦʢʘʟʘʣʠ ʚʽʜʤʽʥʥʽ ʘʜʩʦʨʙʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʂʽʥʝʪʠʢʘ ʘʜʩʦʨʙʮʽʾ Cr(VI) ʷʢ ʟʨʘʟʢʦʤ ʇɸʥ, ʪʘʢ ʽ ʟʨʘʟʢʦʤ ʢʦʤʧʦʟʠʪʫ 

ʎʪ/ʇɸʥ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʤʦʜʝʣʽ ʧʩʝʚʜʦ-ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Jin W., Du H., Zheng S., Zhang Y. Electrochemical processes for the 

environmental remediation of toxic Cr(VI): A review // Electrochim. Acta. 2016. 

DOI: https://org/doi:10.1016/j.electacta.2016.01.130. 

2. Costa M., Klein C. B. Toxicity and Carcinogenicity of Chromium 

Compounds in Humans // Crit. Rev. Toxicol. - 2006. - Vol. 36, Is. 2. P. 155-163. 

3. Xia S., Song Z., Jeyakumar P. et al. A critical review on bioremediation 

technologies for Cr(VI)-contaminated soils and wastewater // Crit. Rev. Environ. Sci. 

Technol. - 2019. - Vol. 49, Is. 12. - P. 1027-1078. 

4. Zhitkovich A. Chromium in drinking water: Sources, metabolism, and 

cancer risks // Chem. Res. Toxicol. - 2011. - Vol. 24. - P. 1617-1625. 

5. Gorny J., Billon G., Noiriel C. et al. Chromium behavior in aquatic 

environments: a review // Environ. Rev. - 2016. - Vol. 24, Is. 4. - P. 503-516. 

6. Song E., Choi J.-W. Conducting Polyaniline Nanowire and Its 

Applications in Chemiresistive Sensing // Nanomater. - 2013. - Vol. 3, Is. 3. - P. 

498-523 

  

https://org/doi:10.1016/j.electacta.2016.01.130
https://www.tandfonline.com/author/Xia%2C+Shaopan
https://www.tandfonline.com/author/Song%2C+Zhaoliang
https://www.tandfonline.com/author/Jeyakumar%2C+Paramsothy
https://www.tandfonline.com/toc/best20/49/12


367 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 
ʋɼʂ 371.398 

HOW KAZNET WAS BUILT AND WHAT HAS CHANGED IN 25 YEARS 

 

Amangeldi D. B. 

SIB-21-4 group student 

Scientific tutor 

Ajtbaeva Saltanat Hamzakyzy 

a teacher of Foreign Languages department 

Karaganda Technical University 

Karaganda city, The Republic of Kazakhstan 

 

Abstract:  Not so long ago, the whole world celebrated the International Day of 

the Internet. Including Kazakhstan, because in our country, according to the Ministry 

of Culture and Information, one third of the population are Internet users. 

Well, how not to take the opportunity here and not talk about the World Wide 

Web - this treasury of human knowledge? And we want to start talking specifically 

about Kaznet, which has recently become much "wider", more interesting, more 

accessible. The number of domestic Internet resources is increasing, interesting 

educational sites are appearing, blog platforms are being created, self-respected print 

editions are "starting up" Internet versions. 

Key words: information, internet users, opportunity, network, communication 

On September 19, 1994, the first entry appeared in the IANA (Internet 

Assigned Numbers Authority) database relating to the national domain kz, part of the 

world's top-level domain (ccTLD) family. One of Kaznet's pioneers recalls that the 

Internet actually came to Kazakhstan earlier. 

How it all began  

In April 1991 the first regional node of Relcom network in Kazakhstan was 

opened on the basis of ISTC "Parasat" in Almaty, providing mainly e-mail services 
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via UUCP, and over time - TCP/IP. In a short time the network spread across the 

largest cities of Kazakhstan and went beyond its borders - to Ashgabat and Bishkek. 

1991 is considered the birth year of the Internet in the USSR. First there was a 

single domain su for the entire Union, in April 1994 there was the domain ru, and in 

September - kz. In Kazakhstan, the Internet appeared thanks to the efforts of Pavel 

Gusev and Relcom SL from Semipalatinsk, together with the Russian provider 

Relcom JSC. Kaznet's founders used the established communication lines of the 

nuclear test site in the Semipalatinsk region with Moscow. At that time there was no 

talk of what we call the www, but the Internet was already there. 

The Internet came to Kazakhstan through the cities, and at first there were 

many local providers in each city, mostly from companies that had access to long-

distance lines, because it was through long-distance connections that Kazakhstani 

providers connected to counterparts in other countries. 

In 1996, Astel created an Internet hub and data transmission network uniting 

the whole country. That's how the first Internet access service provider across 

Kazakhstan came into being. During the formative years, Lyakhov recalls, Kaznet 

developed thanks to the efforts of enthusiasts who were not understood by everyone. 

Even in 2002, when the Internet existed for a long time, the leading banks in 

Kazakhstan, for example, were wary of it, because they used a different secure 

protocol and were wary of innovations. 
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Kaznet and the Law  

For a while the Internet was of no interest to the state: it did not have much 

influence on public opinion, there was no money in it. Everything changed in 2003-

2004, when the Internet began to influence the mood of the masses and began to 

cover things that were disrespectful to the state.  

The most indicative resource in this regard was the online newspaper 

Navigator (navigator.kz), the first example of the most influential online media. 

Later, the famous Center of Gravity forum appeared, and it became clear that the 

Internet is not a free audience that cannot be influenced, but a sphere that needs to be 

regulated.  

As Shavkat Sabirov, president of the Internet Association of Kazakhstan 

(IAK), notes, when the question of creating a legislative framework came up, it was 

necessary first to define what the Internet is, the site, and how this sphere should 

work. 

"We are often hostile to innovations, but by adopting in 2005-2006 a law that 

equated the Internet with the media, the state set a precedent by which it was only 

possible to close a site by court order, following an official procedure. And that was a 

huge advantage. Since 2015, the level of decision-making on blocking has blurred, 

and today too many state bodies have been given this right. (...) There are 

emergencies when it is not possible to wait until a court decision enters into legal 

force, but in this case the decision to block can be made by the prosecutor general or 

his deputy. Then we will at least know in whose hands there is a powerful apparatus 

of influence", - comments the expert. 

In 2008 with the participation of the future IAC (the association itself appeared 

a year later) the first concept of development of the Kazakhstan Internet was adopted, 

in 2011 - amendments to the copyright law. With the growth of payments in the 

Internet a necessity of their legalization appeared, and in 2012 the appearance of 

payment instruments in the Internet was fixed by law. Not all regulations were 

successful, but in general, Sabirov notes, comparing Internet regulation in 
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Kazakhstan with neighboring countries, we are ahead in many respects, including 

Russia. In Kazakhstan, the law on copyright and electronic money was adopted 

earlier. 

Social media pressure 

The Internet began with e-mail and conferences, which later transformed into 

forums. Both became the prototype of social networks - people could read and 

comment on other users' posts and communicate on interesting topics. Not only in 

Kazakhstan, but also beyond its borders, the forum "Center of Gravity" (ct.kz, later 

"All Together", vse.kz) and the blogging platform Yvision.kz became famous. These 

and some other platforms, popular in the past, still exist today, but it is increasingly 

difficult for them to resist the onslaught of social networks. 

Attempts to create a domestic alternative to global projects were not very 

successful due to the limited domestic market: the popularity of projects such as 

Mail.kz and Kaztube is many times inferior to well-known and similarly named 

resources.  

At first, Kaznet was seen as a branch of Runet: Kazakh providers entered the 

big network through Russia, alternative channels appeared later. The second uniting 

moment was the common content, language and mentality. In June 1998, Sairan 

Kikkarin, a physicist and part-time webmaster at the Physico-Technical Institute of 

the National Academy of Sciences of Kazakhstan, was the first to use Kazakh along 

with the traditional Russian and English (Latin alphabet because of encoding 

difficulties). Around the beginning of the 2000s, the Kazakh-speaking segment stood 

out noticeably in Kaznet and over time became an influential force. This is logical 

and understandable: the level of Internet penetration has increased, including outside 

of major cities, a new generation has appeared for whose representatives the Kazakh 

language is their native language and it is more convenient to use it. 

"If before we estimated the number of users in the Kazakh-speaking segment at 

1-2 million, now we can talk about 4-5 million, but the quality of the content leaves 

much to be desired," says Shavkat Sabirov. 
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A new stage - mobile Internet  

An important milestone in the development of Kaznet was the emergence of 

mobile Internet. Firstly, a new format of presenting and perceiving content, more 

concise and suitable for smartphones, became relevant. Secondly, it was with the 

emergence of the mobile segment that the Internet really went to the masses, going 

beyond major population centers.  

According to the International Telecommunication Union, by early 2019 the 

number of mobile subscribers in Kazakhstan exceeded 26 million, the density was 

approximately 142.28 per 100 people. According to the Ministry of Digital 

Development, Innovation and Aerospace Industry, the number of villages with access 

to mobile broadband will increase to 5163 by the end of 2020 [1].  

To this end, two projects have been initiated. The first, the construction of 

fiber-optic communication lines, is being implemented by Kazakhtelecom and the 

consortium of Transtelecom JSC and SilkNetCom LLP. Under the terms of the 

project by the end of the year the FOCL have to be brought to 1250 villages, as of the 

middle of April the optics had been brought to 637 auls. Under the second project the 

villages with the population over 250 people will be provided with broadband access 

to Internet based on 3G/4G technology. The project is implemented by three 

operators - Kcell JSC, Mobile Telecom Service LLP and KaR-Tel LLP.  

"Mobile Internet has occupied a huge niche, and today about 65-70% of site 

browsing is done from smartphones. At the same time, the share of mobile commerce 

is small, unlike in America, where e-commerce has essentially transformed into m-

commerce and has a serious market share. We do not have basic things that would 

give people the opportunity and stimulate a desire to work on the Internet," Shavkat 

Sabirov said.  

The launch of 3G and 4G networks spurred the speed of mobile Internet. In 

April 2020, Kazakhstan ranked 102nd out of 139 countries for mobile Internet speed 

(17.45 Mbps), down four positions from a year earlier, according to Ookla's 

Speedtest Global Index, an Irish company. The country ranks 66th in the overall 
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wired Internet rankings, with connection speeds of 39.81 Mbps (one position lower 

than last year). (one position lower than last year) [2]. 

Cloud services 

Life without the Internet has long been unthinkable for the corporate market as 

well. With the development of cloud technologies and the growing popularity of the 

service model, data center services are becoming more and more in demand every 

year. According to iKS-Consulting, in 2015 the Kazakhstani market of data centers 

was estimated at 4.3 billion tenge, in 2016 - 5.2 billion, in 2017 - 6 billion.  

According to Svetlana Chernenko, head of the iKS-Consulting representative 

office in Kazakhstan, in 2019 the commercial data centers market in Kazakhstan was 

estimated at 9 billion tenge - this is income from services for placement of customer 

equipment in data centers and provision of cloud services by data centers. The 

volume is small, but the market is developing at a natural organic pace, without 

jumps and dips.  

"Businesses have an understanding that outsourcing or virtualizing information 

systems is better than investing in hardware. This is what allows the market to 

evolve. Large customers who are developing their own clouds have been well 

received by the idea, although the most popular is the idea of a hybrid cloud, where 

security-critical data is stored on the client side and not very important data can be 

outsourced," says the expert.  

The development of the data center market is greatly influenced by the 

territorial features of the country, as well as the nuances of Kazakhstani business. 

Business centers are concentrated in Nur-Sultan, Almaty, Shymkent and in the west 

of the country, and data center services develop mainly in these regions. The key 

player by volume is Kazakhtelecom, which has data centers in Almaty, Nur-Sultan, 

Ust-Kamenogorsk, Pavlodar, Kyzylorda, and, according to Svetlana Chernenko, there 

will be no change of leaders. Active construction of commercial data centers in the 

regions is not expected.  

"Most likely, these projects will not pay off, and investors are well aware of 

this." Launch of data center On@Cloud in the capital, it is a project of Intarget 
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Solutions, but we do not expect a large number of private players", - says Svetlana 

Chernenko.  

According to her, the interest in the Kazakh market on the part of foreign 

investors represented by Chinese companies is observed. However, there is a political 

component, and, according to the expert, it is unlikely that these data centers will be 

exclusively commercial, cooperation at the state level should be expected. The arrival 

of Chinese investors will not have a significant impact on the market of commercial 

players [3]. 

New Times - New Challenges 

A factor whose influence on the development of Kaznet cannot be denied was 

the need to adapt to new formats of life and work in conditions of self-isolation. The 

transition to online learning and working "remotely" increased the demand for fixed 

services.  

"Self-isolation in Kazakhstan has had a serious impact on the market, creating 

prerequisites for new trends and revealing new user preferences. The demand for 

Internet services during the quarantine period became comparable to the demand for 

essential goods. Reasons for growth of demand for connection of fixed broadband 

access services are also clear: one fixed modem can connect as many gadgets as there 

are in one apartment, it is cheaper and more reliable than distribution of Internet from 

mobile device to the same number of consumers", - noted Kuanyshbek Yesekeyev, 

Chairman of Kazakhtelecom JSC Board in his publication on Kursiv.kz.  

The structure of revenues in the telecommunications market for four months of 

2020 looks as follows: the largest share is revenues from Internet services - 36% 

(35.8% in 2019), followed by mobile services - 27% (27.5% last year) and other 

related services - 20% (17.7% a year earlier). The rest are data transmission (6.1%), 

program distribution over cable network infrastructure, over networks - wireless and 

via satellite (4.6%), local telephone services (4.2%) and long distance and 

international telephone services (2.5%).  

According to the data voiced by Rinat Dzheksenov, the managing director of 

the department of sales of retail business of JSC Kazakhtelecom, as of April 1 the 
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traffic in external Internet channels increased by 9.26% as compared with March 15, 

and two weeks later by another 10.32%. As the quarantine loosened, traffic slowed, 

but the drop was only 1%.  

Speaking about the future of Kaznet, market participants say that Kazakhstan 

has everything to attract Internet companies from China, Russia and Europe. 

"It is about creating favorable conditions for Kazakhstani and foreign 

companies to have benefits and state support. We are in a favorable position in terms 

of transit potential, unlike Russia, Kazakhstan is not subject to sanctions," says 

Shavkat Sabirov.  

However, according to the expert, the pandemic has complicated forecasts: 

"We need to understand how we will be in contact with other countries, when 

transport communication will be restored and how it will work, but so far there is no 

clarity on this issue. Obviously, in the current circumstances it is necessary to look at 

the development of all industries, including the Internet, from the perspective of the 

state, defending the interests of domestic business in the first place. 
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Abstract:  When we talk about a coal mine, we understand it as a coal mining 

organization, where coal is mined underground. A coal mine is a dangerous 

production facility. There are certainly various kinds of hazards (natural, man-made, 

etc.) in the mine, or there is a possibility of such hazards. Therefore, the first task in 

the organization of work in the mine is to minimize existing or possible hazards, that 

is, to provide conditions for safe work. The regulation of safety requirements is 

determined by the Rules, which establish requirements "compliance with which 

ensures industrial safety and safety during mining operations." The rules "are aimed 

at preventing accidents and incidents in coal mining organizations and ensuring the 

readiness of coal mining organizations to localize and eliminate accidents." Thus, 

everything is thought out ï it remains only to follow the Rules. But, as practice 

suggests, not all mines are technically prepared to meet the requirements set out in 

the document] at the time of its entry into force. And, in order not to stop coal mining 

with the ensuing consequences for miners facing the fact of job loss, the document 

provides: "before bringing existing mines into compliance with the requirements of 

these Rules, the technical head of the coal mining organization develops technically 

and economically sound measures and ensuring their safe operation" (here "their" 

means "operating mines"). The solution of the problem can be successful provided 

that appropriate effective technical devices and technologies are already available on 

the market to meet the requirements. Therefore, what measures and for how long they 
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will be implemented are determined by the competence and responsibility of the chief 

engineer of the mine, that is, the technical manager. 

Key words: Mine, danger, methane, explosion, safety 

THE HUMAN FACTOR 

But not everything depends only on the technical manager of the mine when 

developing activities. In each individual case, there is an economic factor that affects 

the essence of the "developed" measures to varying degrees, depending on the 

financial condition of the coal mining organization and the corresponding position of 

its management. In general, without questioning the usefulness of such measures, we 

believe that they are a temporary measure (deviation from the rules) designed to help 

the mine to hold out until the introduction of the main technology [1]. 

It is also impossible to ignore such a concept as the "human factor" ï even with 

very perfect rules and regulations, it is extremely important to have personnel trained 

to perform the relevant work and highly responsible in relation to the mandatory 

requirements of regulatory documents. When organizing work in the mine, we have 

to pay serious attention not only to training personnel to work at the facility, but also 

to ensuring control over personnel, technological processes, equipment and 

environmental parameters (mountain range, mine atmosphere). The best (though not 

the only) way to solve the problem is automation of processes and work, or, 

moreover, robotization of basic production operations. In recent years, the costs of 

industrial safety and labor protection have been steadily increasing in the coal 

industry. In 2018, they amounted to an impressive amount, of which - "23% is spent 

on equipping mines with modern systems for monitoring the condition and 

forecasting the development of phenomena potentially capable of leading to accidents 

and fatal injuries". 

All automated control systems of this purpose are combined according to into a 

multifunctional security system (IFSB). With the absolute importance of all the 

systems that make up the IFSB, the following systems are of interest: "the system of 

aerogas control" and "the system for determining the location of personnel in the 
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mine workings". Such a choice cannot be considered accidental. The fact is that "the 

greatest number of victims in coal minin: 

- bring explosions of gas and coal dust, collapses of rock mass; 

- occurs on underground conveyor belt transport and when servicing machines 

and mechanisms". 

To minimize the risks of "explosions" or completely eliminate them, a group of 

systems providing (providing) aerological safety is designed, the most important of 

which is the aerogas control system (AGC system). One of the causes of injuries on 

conveyor belts, it is possible, is the "human factor".  It can be "influenced", among 

other ways and means, by ensuring control over the movement of workers in mine 

workings with the help of an effective system for determining the location of 

personnel. 

THE PERSONOL LOCATION SYSTEM 

According to [2], the system for determining the location of personnel in the 

mine workings (positioning system) is part of a group of systems that provide: 

communication, notification and determination of the location of personnel. In this 

group there is also a "search and detection system for people caught in an accident" 

(search system). The data on the location of people received in the positioning system 

is intended primarily for use in the search system when organizing emergency rescue 

operations.  

Earlier it was shown that the best performance in finding those caught in an 

accident can be achieved if the following conditions are met: 

- the mining dispatcher must have confirmation from the employee about 

receiving an emergency alert (who did not confirm - he did not receive or was unable 

to confirm receipt of the alert);  

- the coordinates of the personnel location in the mine workings at the time of 

the accident should be known and indicated on the scale diagram of the mine with the 

maximum available accuracy (no worse than with a resolution of Ñ 20 m); 

- the mining dispatcher and the workers in the mine must have two-way 

communication. It is also important that the positioning system works in real time ï 
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the period of updating data on the coordinates of the location of people should be 

within 5 seconds.  

 

Among a number of systems with properties (parameters) and functionality 

close to these requirements, the positioning system manufactured by NPF "Granch" ï 

the SBGPS system has the maximum set of functions. In the SBGPS system, the 

optimal combination of wireless and cable communication lines is used in the 

construction of underground communication infrastructure, providing high-speed 

transmission of information flows. 

The location of the personnel is monitored in real time (continuous mode). The 

coordinates of the personnel location are represented graphically on a 3D model of 

the mine - a scalable scheme, where each person corresponds to a "different" icon 

(sphere) (Fig. 1). The mining dispatcher, who is also the system operator, working 

with the scheme on his AWP (automated workplace - Dispatcher's Console), has the 

ability to control the scale of the scheme, move fragmentally from one section of the 

scheme to any other ï in accordance with the selected scale, and when developing 

several layers at the mine - from layer to layer. 

G view of the 3D model of the mine in the SBGPS system on the ARM of 

dispatcher: 1 - the name of the object (mine); 2 - the maximum current concentration 



379 

value as a percentage of volume fractions of methane in the mine from all 

measurements; 3 - message control panel; 4 - panel for selecting displayed data; 5 - 

counter - indicator of the number of personnel in the mine; 6 - information panel for 

working with personnel; 7 - event status of a particular employee, for example: green 

- norm, yellow - attention, red - alarm; 8 - scalable 3D model of the mine with data 

on the location of personnel; 9 ï the full name of the employee and the concentration 

as a percentage of the volume fractions of methane measured at the location of the 

employee; 10 - a sphere displaying the location of the employee in the mine workings 

[3].  

The requirement for monitoring the state of the mine atmosphere in methane 

gas mines using methane detectors combined with head lamps is contained in: 

"methane detectors built into mine head lamps should signal an excess of methane 

concentration in the mine atmosphere of more than 2%." It can be assumed that in 

this case the task is to "monitor the state of the mine atmosphere" with the help of 

methane detectors. Mobile methane detectors built into the head lamps have a number 

of advantages over portable gas analyzers with all their functionality [4]. 

The built-in methane detectors "move" around the mine together with the head 

lamp, that is, with the miner, being continuously in operation, and therefore in a 

certain way scan the mine atmosphere for the presence of methane along the route of 

each miner provided with such an alarm - without the influence of the "human factor" 

on the measurement results and the process of information transmission.  The value 

of the data obtained increases in the case of "superimposing" the route of movement 

(and measurements) on the scheme of the mine, as well as providing the presentation 

of gas measurement data in quantitative terms - in addition to the usual option 

(signaling of exceeding the established limits).  

CAUSES METHANE EXPLOSIONS AND FIRES 

Coal mines in accordance with the Law on Industrial Safety are classified as 

hazardous production facilities. During underground mining of coal deposits, the 

most dangerous production factors include: the release of methane into the worked-
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out space from an array, the formation of an explosive mixture when it is mixed with 

mine air, as well as spontaneous combustion of coal [5]. 

The government approved Safety rules for the implementation of all 

technological processes and Instructions for the use of various means and methods to 

prevent the manifestation of dangerous factors. However, explosions of methane-air 

mixture and fires as a result of spontaneous combustion of coal in mines continue, 

which indicates that these Rules are either not fully implemented, or the standards 

laid down in them do not allow to fully ensure the safety of work [6].  

The accidents and incidents occurred in 30 mines. In some mines there were 

from 2 to 7 emergency situations. 

The analysis showed that in all mines developing methane-bearing formations, 

5 local sites are dangerous, on the territory of which accidents and incidents occur. 

Dangerous places where emissions, explosions and fires occur are:  

* developed lavas;  

* slaughtering of preparatory workings;  

* preparatory workings;  

* the developed space through which the methane-air mixture moves to the 

wells drilled from the surface for gas extraction;  

* the workings of fans that produce the gas exhaust of an explosive mixture 

from the developed lav space.  

Spontaneous combustion of coal occurs in three places:  

Å in the developed space;  

Å in reservoir workings in abandoned whole or bundles of coal;  

Å in field workings at the intersection with steep-falling layers [7].  
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Introductions. In modern industry, there is a fairly high interest in additive 

manufacturing processes (3D printing technologies). Their use can significantly 

simplify the structure of industrial production and improve the economy by 

implementing automatic design of parts, increasing the flexibility and productivity of 

their manufacture, and manufacturing parts directly at the place of their use [1]. 

Thanks to 3D printing, it becomes possible to easily manufacture parts of any 

complexity of shape. At the same time, there are practically no production wastes and 

the number of maintenance personnel is reduced. 

Usually in today's industry for 3D printing of metal parts, two main approaches 

are used. In the first case, if it is necessary to obtain high-precision parts, laser layer-

by-layer selective printing is used [2]. In the second case, if it is necessary to produce 

parts of medium and large size with relatively low requirements for shape accuracy, 
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wire-arc additive manufacturing (WAAM ï Wire + Arc Additive Manufacturing) is 

used [3]. Such production has proven that it can significantly increase productivity 

due to high-speed deposition and potentially unlimited size of assembled structures. 

Aim . The purpose of this work is to review the main possibilities and 

directions of high-performance processes for manufacturing bulk products using 

additive layer-by-layer plasma and arc surfacing of steels and alloys. 

Results and discussion. The basis for the manufacture of bulk products using 

the processes of layer-by-layer arc or plasma surfacing is the WAAM technology ï 

wire-arc additive manufacturing [4, 5]. In this production, products are made from 

various materials, such as structural low-carbon steel, titanium and aluminum alloys, 

etc. When using WAAM, a number of significant issues are solved, including 

improving the accuracy, quality and efficiency of part production. To this end, a 

certain concept of heat supply and control has been developed, related to the resulting 

shrinkage, deformation and residual stresses. In addition, it is necessary to properly 

plan the process, including the spatial orientation of the assembly, planning the 

trajectory of the welding torch, as well as the choice of welding parameters from the 

first to the last layer with the possibility of dynamic adjustment as the number of 

passes increases. Proper planning of the WAAM process allows it to be used to 

produce fairly complex and accurate parts.  

In addition to planning the WAAM process, it is necessary to implement it with 

appropriate qualitative and quantitative indicators. For this, the equipment involved 

in such a technological process is structured according to the hardware-structural 

scheme of construction shown in Fig. 1. 
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Fig. 1. Principal instrumental-structural diagram of the processes for obtaining 

bulk metal products by layer-by-layer additive build-up based on welding 

technologies [6] 

CNC Controller 

Moving 

system for 

head for metal 

building-up 

Heating 

source 

Filler material 

ÅRobots 

ÅPortal manipulators 

ÅCombined multi-axis 

systems and 

positioners 

Beam: 

ÅLaser 

ÅElectron beam 

Arc: 

ÅMIG 
ÅTIG 
ÅPlasma Transferred Arc 
(PTA) 

ÅCombined and hybrid 

plasma arc methods 

ÅPowder 

ÅWire 

ÅCombinatio

n 

Input of 

technological 

parameters 

Additional 

functions  

Control of shape, 

defects 

Machining 

(milling, grinding) 

Finishing 

Virtual 

separation of the 

part into layers  

Process 

Algorithms 

Hardware and 

Process 

Parameters 

Process design 

strategy 

Ranges of 

design 

parameters 

Input of 

geometrical 

data  

(3D CAD)   

IP 



385 

Additive welding technologies are practically the only process for 

manufacturing volumetric bimetallic parts of complex shape with internal stiffeners. 

For example, it is rather difficult to produce the parts ñstructural steel ï Cu-3%Si 

bronzeò obtained in this way (Fig. 2) using casting technologies, powder metallurgy, 

etc. The product obtained in this way is characterized by sufficiently high mechanical 

properties: yield strength ï 140 MPa; ultimate strength ï 300 MPa; relative 

elongation ï 12%. During mechanical tests, the destruction occurs along the bronze, 

and not along the transition zone "steel-bronze") [7, 8]. 

 

 

Fig. 2. Volumetric hollow part with internal stiffeners made of bimetal 

"structural steel ï Cu-3%Si bronze" with internal ribs, obtained using the 

technology of electric arc welding (surfacing) with a current-carrying wire [5]. 

 

One of the most promising applications of additive arc welding technologies is 

the production of three-dimensional structures from titanium alloys [9-12]. The 

possibility of their effective application for the manufacture of panels of complex 

shape with stiffeners from the Ti-6Al-4V alloy has been confirmed. In particular, the 

use of the WAAM additive technology makes it possible to achieve increased savings 

in expensive titanium alloy in the manufacture of such structures. So, for example, 

the ratio of the weight of the consumable material to the weight of the finished part 

for the WAAM technology is about 1:1, while in the manufacture of such a part from 

sheet blanks obtained by cutting followed by traditional welding, this figure is 9:4. At 

the same time, in terms of mechanical properties, such products are close, and in 
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some respects exceed these characteristics for a given alloy in the cast state after 

thermomechanical treatment (hot isostatic pressing, forging). 

Currently, leading research institutes and industrial companies are actively 

conducting research on the development of plasma welding technologies for 3D 

printing of metal products. As an example, we can cite the results of studies carried 

out at Southern Methodist University TX, USA on the study of the process of 

growing bulk products by the method of microplasma powder layer-by-layer 

surfacing [13]. These works show the fundamental possibility of obtaining gradient 

composite structures by the applied method. 

Conclusions. 

1. Based on the generalization of the experience of using arc technologies for 

additive layer-by-layer surfacing, their prospects for the manufacture of large-sized 

three-dimensional parts from steels and alloys, for the production of lightweight 

hollow and bimetallic bulk products, as well as long structures, are confirmed. 

2. It is shown that the use of arc technologies for additive layer-by-layer 

surfacing makes it possible to achieve significant savings in expensive alloys in the 

manufacture of three-dimensional structures. Thus, the ratio of the weight of the 

material used to the weight of the finished part of complex shape with stiffeners made 

of titanium alloy Ti-6Al-4V for the WAAM technology is 1:1, in contrast to the 

figure of 9:4 for traditional production (cutting sheet blanks, welding, machining). 

3. Parts manufactured using arc technologies of additive layer-by-layer 

surfacing are similar in mechanical properties, and in some respects surpass the 

corresponding indicators of used steels and alloys in the cast state after 

thermomechanical treatment (hot isostatic pressing, forging). 
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Introductions. The Internet of Things (IoT) is the ultimate store of Big Data - 

the sheer volume, speed, and variety of structured and unstructured data that systems 

collect every day. Data is one of the defining value propositions of an Internet of 

Things (IoT) device. Connected devices not only serve as a bridge by collecting 

sensor data from the physical world, but the ability to perform analytics and create 

repeatable value is the hallmark of a mature IoT product. To benefit from Big Data in 

IoT, Big Data analysis is required. The choice of the database and the method of its 

formation and work with it significantly affects the timely response to the occurrence 

of emergency and critical situations. 

One of the most common ways to store knowledge is in a relational database 

such as PostgreSQL. However, databases and the ecosystems they serve have grown 

enormously over the past four decades, and the advent of NoSQL databases expands 

the possibilities for storing information in many ways. [1] 

Previous work has proposed a flexible architecture for cyber-physical systems. 

[2] In particular, the water supply system is considered. Based on the available data, 

this paper proposes a way to form a knowledge base for this system. 

Aim. The purpose of this article is to propose the knowledge base formation to 

solve the problem of guaranteed functioning of cyber-physical systems. The 

architecture of the Internet of Things is defined as a basis for cyber-physical systems. 

The knowledge base is formed as a source of states and behavior of the system in 

regular and emergency situations. This allows applying the proposed solution to 

support functioning of the cyber-physical system. 
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Materials and methods. As mentioned earlier, data collected from sensors is 

transferred from physical endpoints to the IoT. This process can be carried out 

according to the proposed architecture without the involvement of a systems analyst. 

When data is passed to the data processing and analytics layers, it is necessary to 

form a knowledge base and apply computational methods for a given task. 

In this paper, to solve the IoT problem of guaranteed survivability of a water 

supply system, it is proposed to use a NoSQL database in a JSON structure. [3] To 

store all data, 2 types of files are allocated - Dictionary and Assets. 

The dictionary stores a set of all possible metrics that are received from the 

system. In this case, when adding a new sensor, it is enough to expand the list with 

this value and set up the process of generating the corresponding asset. 

One asset is defined as the collection of data that can be obtained from one 

sensor at the same time. The asset must contain the identification of the sensor. 

In this approach, a set of files is formed in a given structure. When a new point 

appears, this data is added to the corresponding files. This structure can be 

represented as described in picture 1. 

 

Pic 1. Data structure for IoT system 

Results and discussion. This structure allows saving data from any sensor 

with any properties. This will only require expanding the directory with new values 

and generating the appropriate assets for storing data. Also, such a structure is easy to 

maintain, update with new emerging data, regardless of their completeness and 

clarity. 
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The use of NoSQL to solve the chosen task allows for flexibility, scalability 

with high performance and rich functionality, as well as the ability to provide 

maximum usability. The proposed structure is sufficiently targeted to be able to 

receive data from the water supply system, and at the same time general enough to be 

able to scale its application in such systems. 

Conclusions. As a result of this work, an IoT knowledge base is proposed to 

solve the problem of guaranteed functioning of a cyber-physical system. This 

knowledge base has advantages over a number of existing solutions, since the choice 

of NoSQL as a basis allows for flexibility and scalability in the development of the 

data structure, the choice of JSON provides support for almost all modern sensors 

and integration technologies. The proposed data structure describes the required 

characteristics and data that are transmitted from the system sensor. As a complete 

description of the collected data, it is also necessary to consider the rule base to be 

applied to the collected data. This problem will be investigated in future works. 
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Introductions. Until now, the prediction of the occurrence of possible 

hazardous phenomena in the mining of coal seams and the effective implementation 

of preventive measures to prevent emergencies in underground conditions remains an 

unresolved scientific and practical problem for the coal industry of Ukraine and all 

coal-producing countries of the world. The manifestation of the hazardous properties 

of coal seams is the release of explosive gases, sudden outbursts of coal and gas, the 

occurrence of foci of spontaneous combustion of coal, increased emission of dust and 

its explosiveness, and some other phenomena that occur during mining. 

The dust-forming capacity of coal seams is practically their only negative and 

dangerous manifestation, which can be assessed during mining operations using 

direct factors before the occurrence of emergencies. There is no doubt that the dust-

forming capacity is associated with the crushability of coal, and it, in turn, determines 

the endogenous fire hazard of coal seams [1]. In recent years, accidents and injuries 

at high-performance coal mines have shown that catastrophic explosions of methane 

and coal dust were accompanied by fires [2, 3]. At the same time, the accidents were 

of a complex nature, in which several dangerous phenomena were realized: gas and 

dust release, sudden emissions of coal and gas, fires. Taking into account the above 

facts of the relationship between the manifestation of hazardous properties of coal 

seams and the accidents that have occurred, studying the processes of dust formation 

and establishing the factors influencing them, one can generally judge the possibility 

of manifestation of other hazardous properties of coal seams during mining 

operations. 

The idea is to study statistical models of individual indicators of the dust-
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forming capacity of coal seams, known from reference data on the quality and 

properties of fossil coals. In particular, the manual [4] provides data (catalogue) on 

dust-forming capacity for more than two thousand coal seams. The factors of the first 

block that determine the composition and properties of coals are the volatile matter 

yield during thermal decomposition of coals without air access (V
daf

), coal moisture 

content (W
t
), dust content in broken coal (N) and specific dust emission (q). In 

addition to these indicators of the first block, when determining the groups of coal 

seams by the dust factor, the factors of the second block were taken into account - the 

thickness of the reservoir (m) and its dip angle (Ŭ) with gradation, respectively, up to 

35Á and more than 35Á [4]. In essence, the values of the applied indicators of the first 

block (V
daf

, W
t
, N, q) are a consequence of the influence of metamorphic processes of 

transformation of coal mine seams, and the second (Ŭ, m) - relate to the mining and 

geological conditions of the occurrence of the coal seams. Statistical models for the 

distribution of these factors make it possible to establish relationships between them 

and the possibility of using them to improve the forecast of dust formation and other 

hazardous properties of coal seams. 

Aim. Determine, based on the dust-forming capacity of coal during its 

breaking, indicators of the degree of metamorphism, which are necessary to predict 

the interconnected hazardous properties of coal seams during mining, i.e. identify the 

influencing factors of the first block. 

Materials and methods. The research is based on the study of statistical 

models of factors that determine the dust-forming capacity of coal seams according to 

the catalog [4]. 

Results and discussion. Currently, more than 20 qualification indicators are 

known to determine the degree of metamorphic transformations of coals. To establish 

the hazardous properties of coal seams in the regulatory framework governing their 

safe mining, in the general case, from one to three indicators are used. Along with 

this, when determining hazardous properties, the interchangeability of the indicators 

used is unacceptable. This is due to the fact that each of the classification indicators 

reflects one, characteristic only for him, side of the transformation of the original 
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organic matter. Between the individual indicators, as a rule, there is no close direct or 

inversely proportional interdependence [5]. This circumstance was not taken into 

account in the development of all regulatory documents in general and, in particular, 

when assessing the dust-forming capacity of coals [4, 6]. For this reason, an equal 

sign was erroneously put between the assessment of the degree of metamorphism 

according to the grade of coal, the release of volatile matter yield (V
daf

), moisture (W
t
) 

and the dust-forming capacity of coal seams (N, q). As a result of this approach to the 

interchangeability of indicators of the degree of metamorphism, contradictions arose 

in the quantitative assessment of individual factors for dust formation processes. For 

example, it is stated [6] that metamorphism (coal grade) with a one-factor scheme 

with a probability of 0.99 determines the dustiness of the air by 85%, and the cutting 

resistance by 49.8% and the formation moisture of coal by 10.6%. In parallel with 

this, the data of a three-factor dispersion analysis are presented when coal grade - 

cutting resistance - moisture are grouped. According to him, the influence of the 

brand on the dust content of the air is insignificant, and the difference between the 

dust content of the air and the dust-forming capacity of coals in the metamorphism 

series is determined by their strength and humidity. At the same time, when 

determining the dependence of specific dust emission, the mine seams were grouped 

according to V
daf

 values corresponding to certain grades of coal. Such grouping is not 

correct and scientifically justified for the following reasons:  

- grade of coal is a conventional designation of varieties of coals that are 

similar in genetic characteristics and basic energy and technological characteristics;  

- V
daf

 value does not unambiguously determine the grade of coal. V
daf

 is used to 

establish the grade composition of coals only in a limited range from 8% to 40% of 

the change in this indicator. With V
daf

<8% this indicator for anthracites, it is replaced 

by the volumetric yield of volatile substances (VV
daf

), and at V
daf

>40% - by the 

maximum moisture capacity (Wmax) to distinguish between grades for hard and brown 

coals. 

In addition to the considered indicators of the first block (V
daf

, Wmax, N, q), 

when compiling the catalog [4], the influence of the coal seams thickness (m) and 
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their dip angles (Ŭ) on dust formation was taken into account. In essence, these 

indicators cannot directly affect the propensity of coal seams formations to dust 

formation. They belong to the second block of factors that characterize only the 

mining and geological conditions, according to which the choice of technology is 

made and the faces are equipped with appropriate means of breaking coal. 

In all cases, no noticeable correlations between the considered indicators were 

established, both for flat bedding (Ŭ<35Á) and for steeply dipping (Ŭ>35Á). The values 

of the correlation coefficients (r) of the dependences of N and q on the thickness of 

the coal seams are in all cases less than 0.2. The absence of real dependencies does 

not allow to establish the difference in the influence of the thickness of the coal 

seams on the dust-forming capacity when mining both flat and steep seams. 

According to statistical models, the difference between the set of shallow seams 

according to the catalog [4] and the set of steeply dipping seams differs significantly 

only in the average thickness of the seams (m). With a total number of 1372 flat coal 

seams, their average thickness (m) is 1.30 m, and the number of steeply dipping 

seams is 775 - 0.85 m. In terms of other parameters, the statistical models for the 

distribution of coal seam thickness for a flat and steeply dipping bed differ little from 

each other. This, in addition to the absence of correlation dependences, does not give 

grounds to consider the mining and geological factors m and Ŭ as directly 

determining the dust-forming capacity of mine coal seams. 

Significant dependences of the dust content in broken coal (N) and specific 

dust emission (q) and on the release of volatile matter yield have not been established 

for both flat and steeply dipping seams. The correlation coefficients for the shallow 

dip formations were r=-0.341õ-0.345, and for steeply dipping they were close to zero 

(r=-0.010õ0.040). Some differences in the correlation coefficients for reservoirs with 

different angles of their occurrence are explained by different statistical models of 

their distribution in indicator of V
daf

. 

The above analysis of the statistical models of the V
daf

 indicator also did not 

confirm significant differences in the dust-forming capacity (N and q) between the 

flat dip angle and steeply dipping. 
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Significant values of r for the interdependencies between q and N indicate that 

they are determined to a greater extent by other, approximately equally influencing 

factors that do not depend on the thickness of the coal seams, dip angle and volatile 

matter yield. 

Statistical models of the distribution of coal seams in terms of coal moisture for 

flat and steeply dipping deposits revealed their significant differences. The main one 

is in different values of humidity between the sets of shallow and steeply dipping 

mine seams. For shallow seams, despite the presence of a large number of anthracite 

and semi-anthracite mine formations, their average moisture content is characterized 

by a fairly high value (6.3%). Coals of steeply dipping seams, in the absence of a 

significant amount of anthracite and semi-anthracite seams, on the contrary, 

contained on average more than two times less moisture (3.1%). 

Both indicators (V
daf

 and W
t
) are considered to be classification indicators and 

they are officially used to establish the consumer properties of coals. Their 

determination is carried out according to the methods of the relevant GOSTs [7], 

which guarantees compliance with the identical conditions for laboratory tests and the 

predetermined accuracy of determining each indicator. 

In the case under consideration, V
daf

 is only an indirect indicator of changes in 

the composition of the organic mass, which does not unambiguously determine [5] 

the content of the sum of the main components (carbon, oxygen, hydrogen, nitrogen, 

and sulfur). In addition, V
daf

, given the method of its determination, is not related to 

the content of mineral impurities. The total moisture characterizes only the physical 

and chemical state of the coal seam. 

When compiling the catalog of coal seams according to the dust factor [4], in 

addition to indicators of the degree of metamorphism (V
daf

, W
t
, N and q), mining and 

geological factors of the second block were additionally used - the dip angle (Ŭ) and 

the thickness of the seams (m). By themselves, the indicators Ŭ and m cannot affect 

the dust-forming capacity of coal seams. 

The contradictory actual differences between the dust-forming capacity (N and 

q) between flat and steeply dipping coal seams cannot be explained by the values of 
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the factors (Ŭ, m, V
daf

, W
t
) used for these purposes in the manual [4]. Of these, only W

t
 

indirectly characterizes the physical and mechanical state of coals. To eliminate the 

identified contradictions in the assessment of the dust-forming capacity of coal 

seams, in addition to the W
t
 indicator, as the authors of [6] point out, it is necessary to 

take into account the strength characteristics of coal and methods of its destruction. It 

is possible that after the fulfillment of such wishes, the difference in dust-forming 

capacity between flat and steeply dipping coal seams will be justified by different 

coal breaking technologies. In flat coal seams, it is mainly associated with the use of 

a combine or plow cut, and in steeply dipping seams, with the use of jackhammers. 

Conclusions. Based on the studies carried out, an important conclusion was 

made for improving the regulatory framework for the safe mining of coal seams: 

According to the established practice for predicting the hazardous properties of 

coal seams in regulatory documents, by analogy with [4], the assessment of the 

degree of metamorphic transformations of coals is carried out according to one or two 

indicators without sufficient scientific justification for their correspondence to the 

nature of the occurrence of a hazardous phenomenon. Such a justification is 

necessary due to the fact that almost all classification indicators (there are more than 

20 of them) have been developed and are determined according to methods for 

establishing the consumer properties of coal seams. They are not directly intended for 

predicting the hazardous properties of coal seams, since in most cases they 

characterize the dry ash-free mass. Their use without proper justification and 

adjustment for moisture content and mineral impurities in some cases leads to 

contradictory results. 

REFERENCES 

1. Koshovskij B.I., Pashkovskij P.S., Karaseva V.V. (2008). Ways to improve 

the reliability of determining the tendency of coals to spontaneous combustion. Ugol' 

Ukrainy, 12, 45-47. 

2. Ganova S.D., Skopinceva O.V., Isaev O.N. (2019). On the issue of studying 

the composition of hydrocarbon gases of coals and dust to predict their potential 

hazard. Izvestiya Tomskogo politekhnicheskogo universiteta [Izvestiya TPU]. 



398 

Inzhiniring georesursov, 330(6), 109-115. 

3. Oparin, V.N., Kiryaeva, T.A., Gavrilov, V.Yu., Shutilov, R.A., Kovchavcev, 

A.P., Tanajno, A.S. & Grenev, I. V. (2014). On some features of the interaction 

between geomechanical and physico-chemical processes in the coal seams of 

Kuzbass. Fiziko-tekhnicheskie problemy razrabotki poleznyh iskopaemyh, (2), 3-30. 

4. Rukovodstvo po bor'be s pyl'ju v ugol'nyh shahtah (1979). Moskva: Nedra. 

(in Russian). 

5. Antoshchenko M., Tarasov V., Zakharova O., Zolotarova O., Petrov A. 

Analysis of metamorphism and tendency of black coals to spontaneous combustion. 

Technology audit and production reserves. 2019. T.6. ˉ1(50). P. 18-25. 

https://doi.org/10.15587/2312-8372.2019.191902 

6. Medvedev E.N., Saranchuk V.I., Kachan V.N. (1984). Estimation of the 

dust-forming capacity of coals in the series of metamorphism. Ugol' Ukrainy, 8, 32-

33. 

7. Avgushevich, I.V. (2018). Standard Test Methods for Coals. Coal 

classification. Moskva: Reklama master. (in Russian). 

  



399 

ʅʆɺʓɽ ʂʆʈʈʆɿʀʆʅʅʆ-ʉʊʆʁʂʀɽ ʇʈʀʉɸɼʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ 

ɼʃʗ ʉɺɸʈʂʀ ɼʋʇʃɽʉʅʓʍ ʅɽʈɾɸɺɽʖʑʀʍ ʉʊɸʃɽʁ 

 

ɸʚʘʣʙʘʝʚ ɻʘʬʬʘʨ ɸʙʠʨʦʚʠʯ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʛ. ɼʞʠʟʘʢ, ʋʟʙʝʢʠʩʪʘʥ 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʝʨʨʠʪʥʦ-ʭʨʦʤʦʚʳʤʠ ʩʪʘʣʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʙʦʣʝʝ 18% 

ʭʨʦʤʘ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʫʩʪʝʥʠʪʥʦ-ʭʨʦʤʥʠʢʝʣʝʤʦʣʠʙʜʝʥʦʚʳʝ ʩʪʘʣʠ, ʪʘʢʠʝ, ʢʘʢ 

AISI 316L, ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʦʜ 

ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʠʡ ʭʣʦʨ. ʂ ʩʦʞʘʣʝʥʠʶ, ʬʝʨʨʠʪʥʦ-ʭʨʦʤʦʚʳʝ 

ʩʪʘʣʠ ELI, ʠʤʝʶʪ ʧʣʦʭʫʶ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʠ 

ʬʝʨʨʠʪʘ ʠ ʟʘʤʝʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢ ʫʢʨʫʧʥʝʥʠʶ ʟʝʨʥʘ ʚ 

ʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ (ɿʊɺ). ʍʦʪʷ ʤʘʪʝʨʠʘʣʳ ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʩʪʦʡʢʦʩʪʴʶ ʢ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʦʜ 

ʥʘʧʨʷʞʝʥʠʝʤ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ. ʂʦʤʧʨʦʤʠʩʩʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʜʫʧʣʝʢʩʥʳʝ ʩʪʘʣʠ.  

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʫʧʣʝʢʩʥʳʭ 

ʩʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʘʣʴ X2Cr Ni Mo N2253, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʦʢʦʣʦ 

0,02%C, ʤʘʢʩʠʤʫʤ 22%ʉr,5,5% Ni, 3%Moʠ 0,15% N (ʪʘʙʣʠʮʘ). ʉʦʜʝʨʞʘʥʠʝ 

ʭʨʦʤʘ ʚ ʜʫʧʣʝʢʩʥʳʭ ʩʪʘʣʷʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 19 ʜʦ 26%, ʪʦʛʜʘ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʢʝʣʷ ʦʙʳʯʥʦ ʨʘʚʥʦ 4-7%. ʕʪʠ ʩʪʘʣʠ ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ 1,5-3% Mo, ʢʦʪʦʨʳʡ 

ʫʣʫʯʰʘʝʪ ʩʪʦʡʢʦʩʪʴ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ,ʦʩʦʙʝʥʥʦ ʚ ʩʨʝʜʝ 

ʩʦʜʝʨʞʘʱʝʡ ʭʣʦʨʠʜʳ ʠ ʩʝʨʦʚʦʜʦʨʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʫʧʣʝʢʩʥʳʝ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʜʣʷ ʜʦʙʳʯʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʳʨʦʡ ʥʝʬʪʠ, ʩʤʝʩʝʡ ʚʦʜʘ-ʥʝʬʪʴ ʠ ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ ʥʘ 

ʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ ʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 
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ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʦʪʧʫʩʢ ʜʫʧʣʝʢʩʥʳʭ ʩʪʘʣʝʡ ʦʙʳʯʥʦ 

ʧʨʦʠʟʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 1020 ʜʦ1100
0
ʉ ʉ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʘʣʢʦʡ ʚ 

ʚʦʜʝ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʢ ʚʳʧʘʜʝʥʠʶ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʘʟ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʫʩʪʝʥʠʪʥʦ-ʬʝʨʨʠʪʥʳʭ ʜʫʧʣʝʢʩʥʳʭ ʩʪʘʣʝʡ 

ʄʘʨʢʘ ʩʪʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ ɼ1 N17006 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, % 

Cmax Cr Mo Ni Cu N 
ɼʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ 

X2CrNi Mo Si 1853 0,02 18,5 2,7 5,0 1,5 0,07 1,7Si 

X6CrNi Mo Ti 2062 0,06 20,0 2,0 6,0 - - 0,4Ti 

X2Cr Ni Mo Cu 21732 0,025 21,0 2,5 6,5 1,8 - - 

X2Cr Ni Mo N 2253 0,02 22,0 3,0 5,5 - 0,15 - 

X3CrNiMo 2562 0,025 25,0 1,5 5,5 - 0,1 - 

X2CrNiMoN 2562 0,025 25,0 1,7 6,0 - 0,17 - 

X2CrNiMoCu 2473 0,03 24,0 2,8 7,0 0,4 - - 

X2CrNiMoCu 2553 0,03 25,0 3,0 6,0 0,4 0,1 0,3W 

X3CrNiMoCu 24521 0,03 24,0 1,5 5,0 1,0 0,1 - 

X6CrNiMoCu 25522 0,06 25,0 2,0 5,0 2,0 0,01 - 

X3CrNiMoN 2542 0,03 25,5 2,3 3,7 - 0,37 5,8Mn 

ʇʦʩʣʝ ʟʘʢʘʣʢʠ ʦʪʥʦʰʝʥʠʝ ʬʝʨʨʠʪ/ʘʫʩʪʝʥʠʪ ʩʦʩʪʘʚʣʷʝʪ 50:50. 

ʇʦʩʨʘʚʥʝʥʠʶ ʩ ʘʫʩʪʝʥʠʪʥʳʤʠ ʩʪʘʣʷʤʠ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤ 

ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ (392-490ʄʇʘ),ʘ ʫʜʣʠʥʝʥʠʝ ʧʨʝʚʳʰʘʝʪ 18%.ʋʜʘʨʥʘʷ 

ʚʷʟʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩ V-ʦʙʨʘʟʥʳʤ ʥʘʜʨʝʟʦʤ ʩʦʩʪʘʚʣʷʝʪ 70ʢʞ. 

 ɹʣʘʛʦʜʘʨʷ ʥʠʟʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʨʦʜʘ ʠ ʜʦʙʘʚʣʝʥʠʶ ʘʟʦʪʘ 

ʜʫʧʣʝʢʩʥʳʝ ʩʪʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʚʳʧʘʜʝʥʠʝʤ ʢʘʨʙʠʜʘ. ʀʟ-ʟʘ 

ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʝʛʦ ʧʦʪʝʨʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʢʘʨʙʠʜʘ ʥʝ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʷ ʚʦʩʧʨʠʝʤʯʠʚʦʩʪʠ ʛʨʘʥʠʮ ʟʝʨʝʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʢʨʠʩʪʘʣʣʠʪʥʦʡ ʢʦʨʨʦʟʠʠ ʜʘʞʝ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʫʧʣʝʢʩʥʳʝ ʩʪʘʣʠ ʠʤʝʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʦʭʨʫʧʯʠʚʘʥʠʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 475
0
ʉ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 280
0
ʉ. 
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ɼʣʷ ʩʚʘʨʢʠ ʜʫʧʣʝʢʩʥʳʭ ʩʪʘʣʝʡ ʨʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ ʧʨʠʩʘʜʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʷ ʦʙʤʘʟʘʥʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ, ʘ ʪʘʢʞʝ 

ʩʦʯʝʪʘʥʠʷ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩ ʬʣʶʩʦʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʚʷʟʢʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚ ʤʝʪʘʣʣʝ ʰʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʪʘʣʣʝ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʫʣʫʯʰʘʝʪ ʦʜʥʦʨʦʜʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ 

ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʙʦʨ ʤʝʪʦʜʘ 

ʩʚʘʨʢʠ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʞʠʜʘʝʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʩʥʦʚʥʦʡ 

ʤʝʪʘʣʣ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʣʘ ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ , ʥʦ ʧʨʠ ʩʚʘʨʢʝ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ 20 ʤʤ ʞʝʣʘʪʝʣʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʜʦ 100-150
0
ʉ ʠʟ-ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʥʘʧʨʷʞʝʥʠʡ; ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 150
0
ʉ ʜʣʷ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʨʘʚʥʦʡ ʠʣʠ ʤʝʥʴʰʝ 12ʤʤ,ʠ 180
0
ʉ-ʜʣʷ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʳ 

ʩʪʝʥʦʢ; ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʝʚʘʝʤʳʭ ʤʝʩʪʘʭ ʟʦʥʳ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʬʝʨʨʠʪʥʳʭ ʟʝʨʝʥ. ʈʘʩʰʠʨʝʥʠʝ ʵʪʦʡ ʟʦʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ,ʧʦʛʦʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʣʘ .ʇʦʵʪʦʤʫ ʜʣʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʨʘʚʥʦʡ ʠʣʠ ʤʝʥʴʰʝ 12 ʤʤ ,ʧʦʛʦʥʥʘʷ 

ʵʥʝʨʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʥʴʰʝʛʦ ʵʣʝʢʪʨʦʜʘ ʠʣʠ 

ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʣʦʢʠ ;ʧʨʠ ʩʚʘʨʢʝ ʬʝʨʨʠʪʥʦ-ʘʫʩʪʝʥʠʪʥʳʭ ʩʪʘʣʝʡ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʘʟʦʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʙʫʬʝʨʥʳʡ ʩʣʦʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʞʠʞʝʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ; ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʧʦʩʣʝ ʩʚʘʨʢʠ ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ .ɽʩʣʠ ʞʝ 

ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʚʷʟʘʪʴʩʷ ʩ 

ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʢʘʢ ʧʨʠʩʘʜʦʯʥʦʛʦ, ʪʘʢ ʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʝʨʝʤʝʱʝʥʠʝ ʜʫʛʠ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ 

ʥʝʜʦʧʫʩʪʠʤʦ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʨʦʟʠʠ ʟʦʥʘ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʟʘʯʠʱʝʥʘ ʠ ʧʦʜʚʝʨʛʥʫʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ. 



402 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʘʭ ʩʙʳʪʘ ʠʤʝʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʫʩʪʝʥʠʪʥʳʝ 

ʭʨʦʤʦ-ʥʠʢʝʣʝʚʳʝ ʩʪʘʣʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʦʣʠʙʜʝʥʘ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʠ ʱʝʣʝʚʦʡ ʢʦʨʨʦʟʠʠ. ʊʘʢʠʝ 

ʩʪʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʤʦʨʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ,ʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

.ʉʦʜʝʨʞʘʥʠʝ ʤʦʣʠʙʜʝʥʘ ʚ ʵʪʠʭ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

4,5 (AISI 317L) ʜʦ 8-9% (Incoloy 625).ʂʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʘʫʩʪʝʥʠʪʥʳʭ 

ʩʪʘʣʝʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ .ʇʦʣʥʦʩʪʴʶ ʘʫʩʪʝʥʠʪʥʳʝ ʩʪʘʣʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʫʶ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ,ʝʩʣʠ ʩʫʤʤʘ % 

ʉr+3,3x%Mo ʧʨʝʚʳʰʘʝʪ 30. 

ʇʨʠ ʩʚʘʨʢʝ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʥʘʧʣʘʚʣʝʥʥʦʤʫ ʤʝʪʘʣʣʫ ʧʨʝʜʴʷʚʣʷʝʪʩʷ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʢ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʣʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʦʨʷʯʠʭ ʪʨʝʱʠʥ. ɺʩʝʤ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʶʪ ʵʣʝʢʪʨʦʜʳ ʥʘ 

ʦʩʥʦʚʝ ʞʝʣʝʟʘ, ʩʦʜʝʨʞʘʱʠʝ 6,5% Mo,ʠ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ ( 9% ʄʦ).ʅʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʣʠʢʚʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʤʦʣʠʙʜʝʥ, ʨʘʟʞʠʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʢʦʨʨʦʟʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ.  
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ɺʓɹʆʈ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʈɸɹʆʊʓ ɺ ɸɻʈɽʉʉʀɺʅʓʍ ʉʈɽɼɸʍ ʇʈʀ 

ɼʆɹʓʏɽ ʅɽʌʊʀ 

 

ɸʚʘʣʙʘʝʚ ɻʘʬʬʘʨ ɸʙʠʨʦʚʠʯ, 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɼʞʠʟʘʢʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʛ. ɼʞʠʟʘʢ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠ ʠʩʪʦʱʝʥʠʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ 

ʥʘʯʠʥʘʶʪ ʧʦʠʩʢʠ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ. ɹʫʨʝʥʠʝ ʠ ʜʦʙʳʯʘ ʧʨʠ 

ʵʪʦʤ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʢʘʢ ʚ ʩʢʚʘʞʠʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʳʭ ʛʘʟʦʚ, ʪʘʢʠʭ, ʢʘʢ ʉʆ2 ʠ ʅ2S. C ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 

ʩʢʚʘʞʠʥʳ ʨʘʩʪʫʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʧʠʪʪʠʥʛʠ, ʣʦʢʘʣʴʥʘʷ ʢʦʨʨʦʟʠʷ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʧʦʪʝʥʮʠʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʣʷʨʠʟʘʮʠʷ 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʯʝʪʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʜʘʥʥʳʝ ʦ 

ʨʘʙʦʪʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʨʝʜʝ ʠ ʚʣʠʷʥʠʠ ʥʘ ʨʘʙʦʪʫ 

ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ ʩʨʝʜʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʣʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

ʢʠʩʣʳʭ ʛʘʟʦʚ, ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, ʫʩʣʦʚʠʷ ʧʦʪʦʢʘ ʠ ʬʘʟʦʚʦʝ ʧʦʚʝʜʝʥʠʝ 

ʬʣʶʠʜʦʚ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʷ ʠ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʄʝʪʦʜʳ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ (ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʪʘʢ ʠ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ) ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʠʣʠ ʤʝʩʪʥʦʡ ʢʦʨʨʦʟʠʠ, ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʟʘʤʝʨʦʚ ʧʦʪʝʨʠ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ASTM 

ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʠʠ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʝʪʘʣʣʦʚ ʤʝʪʦʜʦʤ 

ʧʦʛʨʫʞʝʥʠʷ. ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʤʝʩʪʥʫʶ ʢʦʨʨʦʟʠʶ ʘʥʘʣʦʛʠʯʥʳ ʠʩʧʳʪʘʥʠʷʤ ʥʘ ʧʦʪʝʨʶ 

ʤʘʩʩʳ ʩ ʪʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʥʘ ʦʙʨʘʟʮʳ ʥʘʥʦʩʷʪ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʪʨʝʱʠʥʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ASTM G-46 ʠ G-78. ʀʟʤʝʨʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʪʦʣʱʠʥʳ ʦʙʨʘʟʮʘ ʫ ʪʨʝʱʠʥʳ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʠʪʪʠʥʛʦʚʦʡ 

ʢʦʨʨʦʟʠʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʠ ʥʘ ʦʙʨʘʟʮʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʨʠ ʤʘʩʩʳ, ʥʦ 

ʦʮʝʥʠʪʴ ʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘʤʝʨʠʚ ʛʣʫʙʠʥʫ ʧʠʪʪʠʥʛʘ ʉʢʦʨʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʠʪʪʠʥʛʦʚ ʥʝʣʴʟʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʧʦʪʝʨʝ ʤʘʩʩʳ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ 

ʚʦ ʤʥʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʫʩʣʦʚʠʷʭ ʜʦʙʳʚʘʝʤʳʭ ʞʠʜʢʦʩʪʝʡ ʙʳʩʪʨʦʡ ʦʙʱʝʡ ʢʦʨʨʦʟʠʠ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʘ ʤʦʨʬʦʣʦʛʠʷ ʢʦʨʨʦʟʠʠ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʪʣʦʞʝʥʠʡ. ʂʘʨʙʦʥʘʪʥʳʝ ʠ ʩʫʣʴʬʠʜʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʱʠʱʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʦʚ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʦʟʠʠ ʪʨʫʙ ʥʝʦʙʭʦʜʠʤʦ ʦʛʦʚʦʨʠʪʴ 

ʪʨʝʙʦʚʘʥʠʝ ʦʙ ʠʤʠʪʘʮʠʠ ʤʥʦʛʦʬʘʟʥʦʛʦ ʧʦʪʦʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʨʞʘʚʝʶʱʠʭ ʩʧʣʘʚʦʚ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʢʦʨʨʦʟʠʠ ʷʚʣʷʶʪʩʷ 

ʟʘʩʪʦʡʥʳʝ ʫʩʣʦʚʠʷ, ʪ.ʝ. ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʩʢʚʘʞʠʥʳ. 

ʄʝʞʬʘʟʥʳʝ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʜʘʞʝ ʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʦʮʝʥʢʠ 

ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʢʦʨʨʦʟʠʠ (ʘʤʠʥʘʤʠ) ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ,ʢʘʢ ʩʦʩʪʘʚ 
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ʞʠʜʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʘ, ʠʦʥʥʘʷ ʩʠʣʘ ʠ ʨʅ ʜʦʙʳʚʘʝʤʦʛʦ ʨʘʩʩʦʣʘ, ʩʦʩʪʘʚ ʛʘʟʦʚʦʡ 

ʬʘʟʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 

ʟʘʢʘʯʠʚʘʥʠʠ ʩʢʚʘʞʠʥʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʭʚʦʩʪʦʚʠʢʠ ʠʟ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʦʛʦ ʩʧʣʘʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʩʦʩʥʦ-

ʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʪʨʫʙʘʤʠ ʠʟ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʦʛʦ ʩʧʣʘʚʘ; ʟʘʙʦʡʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʳʯʥʦ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʦʙʣʝʤʦʡ ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ 

ʢʦʨʨʦʟʠʷ: ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʦʨʨʦʜʠʨʫʶʪ ʙʳʩʪʨʝʝ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʤʠ ʩʧʣʘʚʘʤʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʷʟʳʚʘʣʦʩʴ 

ʩ ʥʘʣʠʯʠʝʤ H2S ʚʩʣʝʜʩʪʚʠʝ ʯʘʩʪʳʭ ʨʘʟʨʫʰʝʥʠʡ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ, 

ʧʦʜʚʝʨʛʘʚʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʩʣʳʭ ʞʠʜʢʦʩʪʝʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ (NACE,TM-01-77) ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ (NACE,MR-01-75),ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʤʘʪʝʨʠʘʣʦʚ.  

ɺʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʯʘʩʪʦ 

ʜʠʢʪʫʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʟʘʛʦʪʦʚʢʠ (ʣʠʩʪ, ʪʨʫʙʘ ʠʣʠ ʙʨʫʩʦʢ). 

ʆʙʨʘʟʮʳ ʠʟ ʪʨʫʙʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʤʝʶʪ ʬʦʨʤʫ ʧʦʣʫʢʦʣʴʮʘ (ASTM G-38) 

ʠʣʠ ʢʦʨʦʤʳʩʣʦʦʙʨʘʟʥʳʝ (ASTM G-39). ʇʝʨʚʳʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʨʠ ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʂʦʨʦʤʳʩʣʦʦʙʨʘʟʥʳʝ ʦʙʨʘʟʮʳ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʝʪʩʷ ʤʝʪʦʜʘʤ ʠʩʧʳʪʘʥʠʡ 

ʧʨʠ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʮʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʝ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʕʪʠ ʤʝʪʦʜʳ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʧʳʪʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʥʘʛʨʫʞʝʥʠʝ 

ʦʙʨʘʟʮʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʟʘʤʝʨʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʥʘ ʚʦʟʜʫʭʝ, 

ʠʩʧʦʣʴʟʫʷ ʥʝʙʦʣʴʰʦʡ ʦʙʨʘʟʝʮ (ʜʠʘʤʝʪʨʦʤ 0,3-0,6cʤ) ʠ ʥʝʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ 

ʫʜʣʠʥʝʥʠʷ (10
-7
-10

-5
ʩ

-1
). 



407 

ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʦʙʨʘʟʮʦʤ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʶ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʨʝʜʳ. ʇʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʚʦʟʜʫʭʝ ʠ ʚ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 

ʧʦʤʦʱʴʶ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʭʣʦʨʠʜʘ, H2S, pH, ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʝʨʳ ʠʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ, 

ʩʦʜʝʨʞʘʱʠʭ H2S, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʥʝʢʦʪʦʨʳʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ, ʚʢʣʶʯʘʷ ʣʠʥʝʡʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʜʣʷ ʟʘʤʝʨʘ ʩʢʦʨʦʩʪʠ ʢʦʨʨʦʟʠʠ; 

ʧʦʪʝʥʮʠʦʜʠʥʘʤʠʯʝʩʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦ-ʧʘʩʩʠʚʥʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ, ʧʠʪʪʠʥʛʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʪ.ʜ.;ʧʦʪʝʥʮʠʦʩʪʘʪʠʯʝʩʢʫʶ ʠʣʠ ʛʘʣʴʚʘʥʦʩʪʘʪʠʯʝʩʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ 

ʥʘʧʨʷʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʟʘʤʝʨʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʨʨʦʟʠʦʥʥʦʤʫ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʂʈʅ);ʟʘʤʝʨʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʦʜʦʨʦʜʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʭʘʥʠʟʤʘ ʢʦʨʨʦʟʠʠ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʩʪʚʦʨʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʅ2S, 

ʘʥʘʣʦʛʠʯʥʳ ʤʝʪʦʜʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʜʣʷ 

ʨʘʩʪʚʦʨʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʅ2S.ʆʜʥʘʢʦ ʜʚʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ: ʵʣʝʢʪʨʦʜʳ ʩʨʘʚʥʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʨʝʜʝ 

ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ. 

ʅʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʵʣʝʢʪʨʦʜʳ ʩʨʘʚʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʭʣʦʨʩʝʨʝʙʨʷʥʳʝ, ʢʘʣʦʤʝʣʴʥʳʝ) ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʩʫʣʴʬʠʜʥʳʡ ʘʥʠʦʥ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ 

ʦʪʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʩʨʘʚʥʝʥʠʷ ʦʪ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʙʘʨʴʝʨʘʤʠ, 

ʟʘʤʝʜʣʷʶʱʠʤʠ ʜʠʬʬʫʟʠʶ ʩʫʣʴʬʠʜʦʚ ʚ ʢʘʤʝʨʫ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʵʣʝʢʪʨʦʜ 

ʩʨʘʚʥʝʥʠʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚʣʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʨʝʙʫʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʳʯʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ 

ʩʨʝʜʘʭ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ (ɺʊɺɼ) ʟʘʛʨʷʟʥʝʥʠʝ 

ʩʫʣʴʬʠʜʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʪʘʢʦʛʦ ʩʣʫʯʘʷ ʵʬʬʝʢʪʠʚʥʘ 
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ʩʠʩʪʝʤʘ ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʭʣʦʨʩʝʨʝʙʨʷʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ, 

ʦʪʜʝʣʝʥʥʦʛʦ ʢʘʧʠʣʣʷʨʦʤ ʦʪ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʅʘʩʦʩ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʠʟ ʢʘʤʝʨʳ ʩʨʘʚʥʝʥʠʷ ʢ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ (ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʣʠʪʨʦʚ ʚ ʯʘʩ), ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʠʛʨʘʮʠʶ ʩʫʣʴʬʠʜʦʚ ʢ ʵʣʝʢʪʨʦʜʫ ʩʨʘʚʥʝʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʣʝʟʝʥ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ ʠʦʥʘʤʠ ʠʟ 

ʢʘʤʝʨʳ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʅ2S, ʵʪʦ ʥʝ ʧʨʦʙʣʝʤʘ, ʪʘʢ ʢʘʢ ʭʣʦʨʠʜʳ ʫʞʝ ʝʩʪʴ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʚ ʩʨʝʜʘʭ ʩ ɺʊɺɼ ʩʨʘʚʥʝʥʠʝ ʩ ʘʙʩʦʣʶʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ).ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʩʝʚʜʦʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʩʪʘʙʠʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʫʩʣʦʚʠʷʭ. ʋʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʢʪʠʚʥʦ ʢʦʨʨʦʜʠʨʫʶʱʠʝ 

ʤʝʪʘʣʣʳ, ʪʘʢʠʝ, ʢʘʢ Fe ʠʣʠ Ni.  

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʵʣʝʢʪʨʦʜʦʚ ʦʪ ʘʚʪʦʢʣʘʚʘ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʚ 

ʩʨʝʜʘʭ ʩ ɺʊɺɼ ʦʙʝcʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʪʠʥʛʦʚ ʚ 

ʛʦʣʦʚʢʝ ʘʚʪʦʢʣʘʚʘ. 

ʃʦʢʘʣʴʥʘʷ ʢʦʨʨʦʟʠʷ (ʧʠʪʪʠʥʛʦʚʘʷ ʠ ʱʝʣʝʚʘʷ) ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʚ ʤʝʪʘʣʣʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʅ2S. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʝʘʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʦʢʘʣʴʥʳʤ 

ʘʥʦʜʥʳʤ ʨʘʩʪʚʦʨʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʤʝʪʘʣʣʦʚ. ʆʙʳʯʥʦ ʤʝʪʦʜʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ ʥʘ ʥʠʟʢʠʝ ʬʦʥʦʚʳʝ ʪʦʢʠ, ʪ.ʝ. ʢʦʛʜʘ ʘʥʦʜʥʦʝ 

ʨʘʩʪʚʦʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʝʘʢʮʠʝʡ ,ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʟʘʤʝʨʷʝʤʦʤʫ 

ʪʦʢʫ ʧʨʠ ʧʨʠ ʧʦʪʝʥʮʠʘʣʘʭ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʠʪʪʠʥʛʦʚ. ʆʢʠʩʣʝʥʠʝ 
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 ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʣʴʬʠʜʘ ʤʝʪʘʣʣʘ ʜʘʝʪ ʘʥʦʜʥʳʝ ʪʦʢʠ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʣʫʯʘʝʤʳʤ ʦʪ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʦʙʨʘʟʮʘ ʤʝʪʘʣʣʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ, ʯʪʦʙʳ 
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ʩʜʝʣʘʪʴ ʘʢʪʠʚʥʳʝ/ʧʘʩʩʠʚʥʳʝ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ ʘʢʪʠʚʥʳʤʠ ʧʨʠ ʚʩʝʭ 

ʧʦʪʝʥʮʠʘʣʘʭ ʚʳʰʝ ʌʩʦrr (ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ).  

ɺʳʚʦʜʳ. ʇʨʘʚʠʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʦʪʝʥʮʠʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. Oʜʥʘʢʦ, 

ʦʥʘ ʤʦʞʝʪ ʜʘʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʨʨʦʟʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʇʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦ-

ʩʪʦʡʢʠʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʘʣʠ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʩʪʦʠʤʦʩʪʠ 

ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ʄʝʪʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʩʪʘʥʜʘʨʪʝ 

NACE RPO 475.  
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ʇʆɺɽɼɯʅʂʆɺɸ ʄʆɼɽʃʔ ʄɽʊʆɼɸ ɺɯɼʅʆɺʃɽʅʅʗ ɼɸʅʀʍ ʅɸ 

ɺɯɼɼɸʃɽʅʀʍ ʈʆɿʇʆɼɯʃɽʅʀʍ ʉʀʉʊɽʄɸʍ ɿɹɽʈɽɾɽʅʅʗ 

 

ɸʥʪʦʥʶʢ ɸʥʪʦʥ ɸʥʜʨʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ, ʤʘʛʽʩʪʨʘʥʪ 

ʂʦʣʷʜʘ ʂʦʩʪʷʥʪʠʥ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʩʪ. ʚʠʢʣʘʜʘʯ, ʢ.ʪ.ʥ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ" 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ï ʮʝ ʧʦʪʫʞʥʠʡ ʢʨʦʢ ʫ ʤʘʡʙʫʪʥʻ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ 

ʨʦʟʧʦʜʽʣʷʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʨʝʩʫʨʩʠ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʂʦʞʥʘ 

ʣʶʜʠʥʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ ʤʦʞʝ ʟ ʣʝʛʢʽʩʪʶ ʧʽʜôʻʜʥʘʪʠʩʷ ʜʦ ʭʤʘʨʠ 

ʪʘ ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟ ʙʫʜʴ-ʷʢʦʶ ʩʢʣʘʜʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʯʠ ʩʤʘʨʪʬʦʥ ʟ ʩʢʨʦʤʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʛʦʣʦʚʥʘ ʫʤʦʚʘ ï ʜʦʩʪʫʧ ʚ ɯʥʪʝʨʥʝʪ. ʆʜʥʘʢ, ʟ ʚʝʣʠʢʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʠʭʦʜʠʪʴ ʚʝʣʠʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʘ ʩʘʤʝ ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ, ʥʘ ʢʰʪʘʣʪ: ʧʨʦʙʣʝʤʘ ʟ ʙʝʟʧʝʢʦʶ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, 

ʧʨʦʙʣʝʤʘ ʟ ʮʽʣʽʩʥʽʩʪʶ ʜʘʥʠʭ ʪʘ ʽʥ. ɺ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʪʽʣʴʢʠ 

ʩʧʦʜʽʚʘʪʠʩʷ ʥʘ ʩʧʨʘʚʥʫ, ʙʝʟʧʦʤʠʣʢʦʚʫ ʨʦʙʦʪʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʘʜʞʝ ʚʽʥ ʥʝ ʤʘʻ 

ʥʽʷʢʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʥʘʜ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʎʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ï ʮʝ ʧʽʜʪʨʠʤʢʘ ʪʦʯʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ 

ʾʭʥʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʦʢʨʽʤ ʪʦʛʦ, ʟʘʭʠʩʪ ʚʽʜ ʚʪʨʘʪ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʚʠʢʣʠʢʘʥʠʭ ʘʧʘʨʘʪʥʠʤ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʘʙʦ ʟʙʦʻʤ ʤʝʨʝʞʽ [1]. 

ʎʽʣʽʩʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ï ʮʝ ʧʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʙʝʟ 

ʩʧʦʪʚʦʨʝʥʴ ʰʢʽʜʣʠʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʯʠ 

ʽʥʰʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʽ ʛʘʨʘʥʪʽʷ ʪʦʛʦ, ʱʦ ʙʫʜʴ-ʷʢʽ ʥʝʧʨʘʚʠʣʴʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʙʫʜʫʪʴ ʚʠʷʚʣʝʥʽ [2]. ʉʝʨʝʜ ʧʨʦʙʣʝʤ ʟ ʮʽʣʽʩʥʽʩʪʶ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 

1. ɺʪʨʘʪʘ (ʤʘʥʽʧʫʣʶʚʘʥʥʷ) ʜʘʥʠʤʠ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʦʩʣʫʛ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʻ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʷʢ ʧʦʩʣʫʛʘ. ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʢʦʨʠʩʪʫʚʘʯ 
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ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ 

ʨʽʜʢʽʩʥʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʧʨʠ ʚʩʝ, ʽʩʥʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ, ʱʦ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʪʨʘʯʝʥʘ 

ʘʙʦ ʟʤʽʥʝʥʘ ʚʠʧʘʜʢʦʚʦ ʯʠ ʟʣʦʚʤʠʩʥʦ.  

2. ʇʨʦʙʣʝʤʘ ʮʽʣʽʩʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʙʣʝʤʫ 

ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʘʜʞʝ ʷʢʱʦ ʦʙʯʠʩʣʝʥʥʷ ʙʫʣʠ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʽ, ʪʦ ʪʘʢʽ 

ʦʙʯʠʩʣʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʥʦʚʫ ʚʠʢʨʠʚʣʝʥʫ ʽʥʬʦʨʤʘʮʽʶ [3]. 

3. ʇʨʦʙʣʝʤʘ ʙʝʟʧʝʢʠ ʮʽʣʽʩʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

4. ɺ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʥʠʭ ʻ ʷʢ ʧʨʘʚʠʣʦ 

ʨʦʟʧʦʜʽʣʝʥʠʤ ʪʘ ʧʨʠʭʦʚʘʥʠʤ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʤʫ ʥʽʭʪʦ ʥʝ ʟʥʘʻ ʚ ʚʠʧʘʜʢʫ 

ʙʫʜʴ-ʷʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʷʢʘ ʩʘʤʝ ʯʘʩʪʠʥʘ ʜʘʥʠʭ ʙʫʜʝ ʚʪʨʘʯʝʥʘ. 

ʂʦʞʥʘ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʩʧʨʦʤʦʞʥʘ ʩʧʨʦʚʦʢʫʚʘʪʠ ʥʝʚʽʜʚʦʨʦʪʥʽ 

ʥʘʩʣʽʜʢʠ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʮʠʭ 

ʧʨʦʙʣʝʤ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʠʤ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʂʨʠʪʠʯʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʫ ʙʫʜʴ-ʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʘʜʞʝ, ʷʢ 

ʧʨʘʚʠʣʦ, ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʙʝʨʽʛʘʻ ʣʦʢʘʣʴʥʦ ʢʦʧʽʶ ʩʚʦʻʾ ʽʥʬʦʨʤʘʮʽʾ [4]. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʰʣʷʭʦʤ ʨʝʛʫʣʷʨʥʠʭ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʩʝʩʽʡ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʪʘ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʚʠʧʘʜʦʢ ʝʢʩʮʝʩʽʚ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʥʘʰʦʶ ʤʝʪʦʶ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʷʢʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ 

ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʽʚ ʤʽʞ ʩʝʨʚʝʨʘʤʠ ʭʤʘʨʠ ʧʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʙʝʨʽʛʘʪʠ ʙʫʜʴ-ʷʢʽ ʚʘʞʣʠʚʽ ʜʘʥʽ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ï 

ʮʝ ʧʦʛʘʥʘ ʧʨʘʢʪʠʢʘ, ʪʦʤʫ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʙʩʦʣʶʪʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʨʦʟʧʦʜʽʣʝʥʽ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʉʝʨʚʝʨʠ, ʷʢʽ ʬʽʟʠʯʥʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʚʙʝʨʝʞʝʥʽ ʚʽʜ ʦʜʥʦʯʘʩʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʯʠ ʧʨʠʨʦʜʥʦʛʦ ʚʧʣʠʚʫ ʟʟʦʚʥʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʪʨʘʪʘ ʦʢʨʝʤʦʛʦ 

ʙʣʦʢʫ ʜʘʥʠʭ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʟʘʧʘʤôʷʪʦʚʫʶʯʦʤʫ ʧʨʠʩʪʨʦʾ ʯʠ ʚʪʨʘʪʘ ʡʦʛʦ ʮʽʣʢʦʤ 

ʥʝ ʩʪʘʣʘ ʧʝʨʝʧʦʥʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʜʘʯ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʾʭ 

ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʟʤʽʩʪʦʚʥʠʭ. ɿʦʢʨʝʤʘ, 
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ʽʩʥʫʻ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʜʘʥʽ ʟ ʜʚʦʭ ʨʽʟʥʠʭ ʩʭʦʚʠʱ ʧʨʠ ʚʪʨʘʪʽ 

ʦʜʥʦʛʦ ʙʣʦʢʫ ʜʘʥʠʭ ʥʘ ʢʦʞʥʦʤʫ ʟ ʥʠʭ, ʘʙʦ ʚʽʜʥʦʚʠʪʠ ʚʩʽ ʜʘʥʽ ʟ ʚʪʨʘʯʝʥʦʛʦ ʥʘ 

ʧʦʩʪʽʡʥʽʡ ʯʠ ʪʠʤʯʘʩʦʚʽʡ ʦʩʥʦʚʽ ʚʽʜʜʘʣʝʥʦʛʦ ʟʘʧʘʤôʷʪʦʚʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ [5]. 

ɯʩʥʫʻ ʡ ʽʥʰʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʚʩʽ ʚʪʨʘʯʝʥʽ ʙʣʦʢʠ ʜʘʥʠʭ ʥʘ 

ʦʜʥʦʤʫ ʩʭʦʚʠʱʽ, ʘʙʦ ʚʽʜʥʦʚʠʪʠ ʧʦ ʦʜʥʦʤʫ ʙʣʦʢʫ ʜʘʥʠʭ ʥʘ ʪʨʴʦʭ ʨʽʟʥʠʭ 

ʩʭʦʚʠʱʘʭ [6]. ʆʢʨʽʤ ʪʦʛʦ, ʮʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʽʟʘʮʽʶ ʨʝʟʝʨʚʫʶʯʠʭ 

ʙʣʦʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʘʥʘʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʽʻʾ ʞ ʢʽʣʴʢʦʩʪʽ ʙʣʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ. 

ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʜʘʥʠʭ, ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ 

ʩʘʤʝ ʜʨʫʛʠʡ ʟ ʚʠʱʝʦʧʠʩʘʥʠʭ ʤʝʪʦʜʽʚ ʯʝʨʝʟ ʥʘʷʚʥʽ ʡʦʛʦ ʧʝʨʝʚʘʛʠ. ʉʭʝʤʘʪʠʯʥʦ 

ʧʨʠʥʮʠʧ ʜʦʜʘʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʚ ʩʭʝʤʫ ʚʽʜʜʘʣʝʥʠʭ ʟʘʧʘʤôʷʪʦʚʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʪʘ 

ʡʦʛʦ ʧʦʚʝʜʽʥʢʦʚʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʥʘʩʪʫʧʥʝ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʩʽʭ ʙʣʦʢʽʚ ʜʘʥʠʭ ʥʘ ʦʜʥʦʤʫ ʩʭʦʚʠʱʽ ʪʘ ʪʨʴʦʭ ʙʣʦʢʽʚ ʥʘ ʨʽʟʥʠʭ 

ʩʭʦʚʠʱʘʭ ʥʘ ʧʨʘʢʪʠʮʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʘʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʩʭʝʤʠ ʜʘʻ ʟʤʦʛʫ ʜʦʜʘʪʢʦʚʦʛʦ ʛʘʨʘʥʪʫʚʘʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

 

ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʙʣʦʢʽʚ ʜʘʥʠʭ  
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ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʧʨʦʙʣʝʤʘʪʠʢʫ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʫ ʭʤʘʨʽ, ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʦʛʦ ʤʝʪʦʜʫ.  

ɿʤʦʜʝʣʴʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʽʜʜʘʣʝʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʩʽʭ ʜʘʥʠʭ ʥʘ ʦʜʥʦʤʫ ʩʭʦʚʠʱʽ, ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʶ ʦʜʥʦʛʦ ʚʪʨʘʯʝʥʦʛʦ 

ʙʣʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʪʨʴʦʭ ʨʽʟʥʠʭ ʩʭʦʚʠʱʘʭ.  

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʤʝʪʦʜʫ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʶ, 

ʜʦʩʷʛʥʫʪʦ ʦʧʪʠʤʽʟʘʮʽʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʟʝʨʚʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʥʘʜʣʠʰʢʦʚʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ɸʅɸʃɯɿ ʄɽʊʆɼʋ ɺɯɼʅʆɺʃɽʅʅʗ ɼɽʊɸʃɽʁ ɿ ʅɸɻʈɯɺɸʅʅʗʄ ʊɸ ɹɽɿ 

ʅɸɻʈɯɺɸʅʅʗ ʇʈʀ ʆɹʈʆɹʎɯ ʊʀʉʂʆʄ 

 

ɹʨʘʮʣʘʚʝʮʴ ɹʦʛʜʘʥ ʉʝʨʛʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʠʩʢʦʤ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʝʪʘʣʽʚ, ʪʦʙʪʦ ʾʭ ʟʜʘʪʥʽʩʪʴ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʶ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ. ɺʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʪʫʣʦʢ ʪʘ ʧʦʨʦʞʥʽʭ ʚʘʣʽʚ, ʧʘʣʴʮʽʚ, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʤʝʪʘʣʫ ʩʘʤʦʾ ʜʝʪʘʣʽ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʾʾ ʟʥʦʰʝʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ: ʭʦʣʦʜʥʫ ʪʘ ʛʘʨʷʯʫ. ʇʝʨʰʘ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʢʣʘʜʘʥʥʷ ʟʥʘʯʥʠʭ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦ-ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʟʨʫʰʝʥʥʷʤʠ ʤʝʪʘʣʫ ʪʘ ʾʭ 

ʫʱʽʣʴʥʝʥʥʷʤ. ʍʦʣʦʜʥʫ ʜʝʬʦʨʤʘʮʽʶ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ 

ʜʝʪʘʣʝʡ ʽʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟ 

ʥʘʛʨʽʚʘʥʥʷʤ ʪʘ ʙʝʟ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ, ʨʦʟʛʣʷʥʫʪʠ ʩʫʪʥʽʩʪʴ ʪʘ 

ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʘʥʠʤ ʤʝʪʦʜʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʉʧʦʩʽʙ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʽʚ, ʪʦʙʪʦ, ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʘʣʽʚ 

ʟʤʽʥʶʚʘʪʠ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʩʚʦʶ ʬʦʨʤʫ, ʨʦʟʤʽʨʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʾʭ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʮʠʭ ʩʠʣ. ʇʦʰʠʨʝʥʽ ʪʘʢʽ ʩʧʦʩʦʙʠ: ʧʨʘʚʢʘ, ʦʩʘʜʢʘ, ʨʦʟʜʘʯʘ, 

ʦʙʪʠʩʢʘʥʥʷ, ʚʠʪʷʞʢʘ, ʥʘʢʘʪʢʘ, ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʤʝʪʦʜ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʪʠʩʢʦʤ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ ʥʘʛʨʽʚʘʥʥʷʤ ʪʘ ʙʝʟ ʥʘʛʨʽʚʘʥʥʷ 

ʜʝʪʘʣʽ. ɼʝʪʘʣʽ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤ'ʷʢʠʭ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ (ʪʝʨʤʽʯʥʦ ʥʝ 

ʦʙʨʦʙʣʝʥʽ), ʘ ʪʘʢʦʞ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ (ʣʘʪʫʥʴ, ʙʨʦʥʟʘ), ʦʙʨʦʙʣʷʶʪʴ 

ʪʠʩʢʦʤ ʙʝʟ ʥʘʛʨʽʚʫ ʽ ʧʨʠ ʮʴʦʤʫ, ʫʩʫʚʘʶʪʴ ʥʝʚʝʣʠʢʽ ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ 

(ʣʝʛʢʽ ʚʤ'ʷʪʠʥʠ, ʧʨʦʛʠʥʠ ʪʦʱʦ). ɺʝʣʠʢʽ ʜʝʪʘʣʽ ʪʘ ʜʝʪʘʣʽ ʟ ʩʪʘʣʝʡ ʽʟ ʚʤʽʩʪʦʤ 
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ʚʫʛʣʝʮʶ ʧʦʥʘʜ 0,3 %, ʘ ʪʘʢʦʞ ʪʽ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʤʘʣʦʶ ʚ'ʷʟʢʽʩʪʶ, ʦʙʨʦʙʣʷʶʪʴ 

ʪʠʩʢʦʤ ʽʟ ʥʘʛʨʽʚʘʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ (ʨʠʩ. 1) ʟʤʽʥʶʶʪʴʩʷ 

ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ ʜʝʪʘʣʽ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʫ. 

ɺʥʘʩʣʽʜʦʢ ʭʦʣʦʜʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʢʣʝʧ, ʘ ʧʨʠ 

ʛʘʨʷʯʽʡ ʜʝʬʦʨʤʘʮʽʾ ï ʦʢʘʣʠʥʘ ʘʙʦ ʙʝʟʚʫʛʣʝʮʝʚʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ. ʊʦʤʫ ʜʝʪʘʣʽ 

ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʩʢʦʤ ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʘʚʢʫ. ʇʨʘʚʮʽ ʧʽʜʜʘʶʪʴ ʙʘʣʢʠ ʧʝʨʝʜʥʽʭ ʤʦʩʪʽʚ, 

ʣʦʥʞʝʨʦʥʠ ʪʘ ʧʦʧʝʨʝʯʥʽ ʨʘʤʠ, ʢʦʣʽʥʯʘʩʪʽ ʪʘ ʨʦʟʧʦʜʽʣʴʥʽ ʚʘʣʠ, ʰʘʪʫʥʠ ʪʘ ʽʥʰʽ 

ʜʝʪʘʣʽ. ʇʨʘʚʢʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜ ʧʨʝʩʦʤ ʪʘ ʥʘʢʣʝʧʦʤ. ʇʨʠ ʭʦʣʦʜʥʦʤʫ 

ʧʨʘʚʣʝʥʥʽ ʧʽʜ ʧʨʝʩʦʤ ʟʘʟʚʠʯʘʡ ʫʩʫʚʘʶʪʴ ʧʦʛʥʫʪʽʩʪʴ ʜʝʪʘʣʽ. ʇʽʩʣʷ ʧʨʘʚʢʠ ʜʝʪʘʣʴ 

ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʚʽʜʧʫʩʢʫ, ʪʦʙʪʦ ʥʘʛʨʽʚʘʶʪʴ ʜʦ 400-500 Áʉ). 

ʊʘʢʝ ʥʘʛʨʽʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʝʪʘʣʝʡ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʷʢʠʭ 

ʪʝʨʤʦʦʙʨʦʙʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 450ï500 Áʉ (ʰʘʪʫʥʠ, 

ʙʘʣʢʠ ʧʝʨʝʜʥʽʭ ʤʦʩʪʽʚ ʪʦʱʦ). ɼʝʪʘʣʽ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ (ʰʠʡʢʠ ʢʦʣʽʥʯʘʩʪʠʭ ʪʘ ʨʦʟʧʦʜʽʣʴʥʠʭ ʚʘʣʽʚ), ʧʽʩʣʷ ʧʨʘʚʢʠ ʥʝʦʙʭʽʜʥʦ 

ʥʘʛʨʽʚʘʪʠ ʜʦ 180ï200 Áʉ. ʊʝʨʤʦʦʙʨʦʙʢʫ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʜʝʪʘʣʽ. 

ʇʨʘʚʢʘ ʥʘʢʣʝʧʦʤ ʧʦʣʷʛʘʻ ʫ ʥʘʥʝʩʝʥʥʽ ʫʜʘʨʽʚ ʧʦ ʥʝʨʦʙʦʯʠʤ ʧʦʚʝʨʭʥʷʤ 

ʜʝʪʘʣʽ ʧʥʝʚʤʘʪʠʯʥʠʤ ʤʦʣʦʪʢʦʤ ʽʟ ʟʘʢʨʫʛʣʝʥʠʤ ʙʦʡʢʦʤ, ʥʘʧʨʠʢʣʘʜ, ʥʘʢʣʝʧ ʱʦʢ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ʉʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ (ʜʦ 0,02 ʤʤ). 

ʇʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ (ʥʘʢʣʝʧ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʘʚʪʦʨʝʤʦʥʪʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʚʪʦʤʥʦʾ ʤʽʮʥʦʩʪʽ ʨʽʟʥʠʭ ʜʝʪʘʣʝʡ 

(ʛʘʣʪʝʣʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʽʚ, ʦʪʚʦʨʠ ʚ ʛʦʣʦʚʢʘʭ ʰʘʪʫʥʽʚ ʪʦʱʦ). 

ʋ ʮʠʭ ʞʝ ʮʽʣʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʨʦʙʢʫ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʨʦʣʠʢʘʤʠ ʽ 

ʢʫʣʴʢʘʤʠ, ʢʘʨʙʫʚʘʥʥʷ, ʥʘʢʣʝʧ ʨʦʪʘʮʽʡʥʠʤ ʟʤʽʮʥʶʚʘʯʝʤ ʪʦʱʦ. 



417 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʠʩʢʦʤ: 

ʘ) ʦʩʘʜʢʘ; ʙ) ʨʦʟʜʘʯʘ; ʚ) ʦʙʪʠʩʢʘʥʥʷ; ʛ) ʚʠʪʷʞʢʘ; ʜ) ʥʘʢʘʪʢʘ; 

ʈ ï ʟʫʩʠʣʣʷ;  ï ʜʝʬʦʨʤʘʮʽʷ 

 

ʆʩʘʜʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʽʚ ʧʦʨʦʞʥʽʭ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʢʣʘʜ ʙʨʦʥʟʦʚʠʭ ʚʪʫʣʦʢ, ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʩʫʮʽʣʴʥʠʭ ʜʝʪʘʣʝʡ. ɿʤʽʥʘ ʨʦʟʤʽʨʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʝʥʰʝʥʥʷ ʜʦʚʞʠʥʠ ʜʝʪʘʣʽ. 

ʈʦʟʜʘʯʝʶ ʤʦʞʥʘ ʚʽʜʥʦʚʠʪʠ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʪʨʫʙʯʘʩʪʠʭ (ʧʦʨʦʞʥʠʩʪʠʭ) 

ʜʝʪʘʣʝʡ ʘʙʦ ʾʭ ʧʦʚʝʨʭʦʥʴ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟ 

ʥʘʛʨʽʚʘʥʥʷʤ ʪʘ ʙʝʟ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ, ʚʠʟʥʘʯʝʥʘ ʩʫʪʥʽʩʪʴ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ, ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ. 
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ʆʎɯʅʂɸ ʈɯɺʅʗ ʊʈɸʅʉʂʆʈɼʆʅʅʆɻʆ ɿɸɹʈʋɼʅɽʅʅʗ ʊɽʈʀʊʆʈɯɰ 

ʆɼɽʉʔʂʆɰ ʆɹʃɸʉʊɯ ɺʀʂʀɼɸʄʀ ɿɸʊ ñʄʆʃɼɸɺʉʔʂɸ ɼʈɽʉò 

 

ɹʫʪʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʽʡʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄʘʢʘʨʩʴʢʘ ʊʝʪʷʥʘ ɹʦʛʜʘʥʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ñʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʽ ʘʢʚʘʪʦʨʽʡ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʚʘʞʣʠʚʦʶ ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ, ʙʝʟ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʾ ʧʽʚʜʝʥʴ 

ʦʙʣʘʩʪʽ ʥʝʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʢʫʨʦʨʪʥʫ ʟʦʥʫ. ʆʜʥʦʶ ʟ 

ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʮʽʻʾ ʟʘʜʘʯʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɺʽʜʦʤʦ, ʱʦ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʚʽʪʨʷ 

ʻ ʝʥʝʨʛʝʪʠʯʥʽ ʦʙôʻʢʪʠ, ʟʦʢʨʝʤʘ ʪʝʧʣʦʚʽ ʝʣʝʢʪʨʠʯʥʽ ʩʪʘʥʮʽʾ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝʤʘ ʚʝʣʠʢʠʭ ʊɽʉ, ʘʣʝ ʙʝʟʧʦʩʝʨʝʜʥʴʶ ʥʘ ʢʦʨʜʦʥʽ ʟ 

ʄʦʣʜʦʚʦʶ, ʥʘ ʙʝʨʝʟʽ ʂʫʯʫʨʛʘʥʩʴʢʦʛʦ ʣʠʤʘʥʫ ʨʦʟʪʘʰʦʚʘʥʘ ʽ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 

ʄʦʣʜʘʚʩʴʢʘ ɼʈɽʉ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʜʚʘʥʘʜʮʷʪʴ ʝʥʝʨʛʦʙʣʦʢʽʚ 200 ʄɺʪ ʟ 

ʧʠʣʦʚʫʛʽʣʴʥʠʤʠ ʢʦʪʣʘʤʠ. ʋ ʜʘʥʠʡ ʯʘʩ ʯʘʩʪʠʥʘ ʙʣʦʢʽʚ ʚʠʚʝʜʝʥʽ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ 

ʪʽ, ʱʦ ʧʨʘʮʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʧʨʠʨʦʜʥʽʡ ʛʘʟ. ɺʪʽʤ, ʧʨʠ 

ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ, ʨʽʟʢʦʤʫ ʟʨʦʩʪʘʥʥʽ ʚʘʨʪʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʤʦʞʣʠʚʘ ʾʭ ʨʦʙʦʪʘ ʥʘ ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ. ʗʢ ʚʽʜʦʤʦ, ʩʘʤʝ ʧʠʣʦʚʫʛʽʣʴʥʽ ʢʦʪʣʠ ʻ 

ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ. 

ʄʝʪʘ ʨʘʙʦʪʠ. ɺʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʛʘʟʦʚʠʤʠ ʚʠʢʠʜʘʤʠ ʧʠʣʦʚʫʛʽʣʴʥʠʭ ʢʦʪʣʽʚ ʄʦʣʜʘʚʩʴʢʦʾ ɼʈɽʉ ʪʘ ʩʬʦʨʤʫʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ (ʥʦʨʤʘʪʠʚʥʽ) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 

ʚʝʣʠʯʠʥʫ ʚʠʢʠʜʽʚ ʽ ʾʭ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʨʝʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ ʽ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ.  
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʦʜʥʦʛʦ ʧʠʣʝʚʫʛʽʣʴʥʦʛʦ ʙʣʦʢʫ ʚʠʢʠʜʠ 

ʟʦʣʠ  

2

4( ) (1 )10
32,7

P
ʨ H

ʟ ʫʥ ʟ

Q
ʄ ɺ ɸ q a h -= + - , ʛ/ʩ. 

ʜʝ ɺ - ʚʠʪʨʘʪʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛ/ʩ; 
ʨɸ  - ʟʦʣʴʥʽʩʪʴ ʧʘʣʠʚʘ ʥʘ ʨʦʙʦʯʫ ʤʘʩʫ, 

%; 
4q  - ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʚʽʜ ʤʝʭʘʥʽʯʥ ʾʥʝʧʦʚʥʦʪʠ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ; P

HQ  - ʥʠʟʰʘ 

ʪʝʧʣʦʪʘ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʄɼʞ/ʢʛ; ʫʥa  - ʜʦʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʚʠʥʦʩʷʪʴʩʷ ʟ ʪʦʧʢʠ ʢʦʪʣʘ ʟ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ; ʟh - ʩʪʫʧʽʥʴ ʫʣʦʚʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ 

ʯʘʢʩʪʠʥʦʢ ʫ ʟʦʣʦʚʣʦʚʣʶʚʘʯʽ, (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʢʨʽ ʩʢʨʫʙʝʨʠ ʟ ʟh=0,955). 

ɼʣʷ ʢʦʪʣʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʢʛMʟ 1870,= . 

ɺʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ  

2 2 2
0,02 (1 )(1 ), /P

SO SO SOʄ ɺS ʛ ʩh h¡ ¡¡= - - , 

ʜʝ pS  - ʩʽʨʯʘʩʪʽʩʪʴ ʧʘʣʠʚʘ ʥʘ ʨʘʙʦʯʫ ʤʘʩʫ, %; 
2SOh¡ - ʜʦʣʷ ʦʢʩʠʜʫ ʩʽʨʢʠ, ʱʦ 

ʧʦʚôʷʟʘʥʘ ʣʝʪʶʯʦʶ ʟʦʣʦʶ ʚ ʛʘʟʦʭʦʜʘʭ ʢʦʪʣʘ; 
2SOh¡¡ - ʜʦʣʷ ʦʢʩʠʜʫ ʩʽʨʢʠ, 

ʫʣʦʚʣʝʥʠʭ ʫ ʤʦʢʨʦʤʫ ʩʢʨʫʙʝʨʽ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʛM so 897
2
= . 

ɺʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ  

ʩʛr
g

KQBM p
ʥNO ,)()(, 23211

47 1
100

110340
2

eÖbÖbÖÖe-ÖbÖ-ÖÖÖ= - , 

ʜʝ ʂ - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʭʽʜ ʘʟʦʪʫ, ʢʛ/ʪ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ; 1b - 

ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʷʢʽʩʪʴ ʧʘʣʠʚʘ (ʚʤʽʩʪ ʘʟʦʪʫ); 2b - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʧʘʣʴʥʠʢʽʚ; 3b - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʠʜ 

ʰʣʘʢʦʚʠʜʘʣʝʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʢʝ ʰʣʘʢʦʚʠʜʘʣʝʥʥʷ 3b=1,6); 1e - 

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʵʬʝʢʪʠʚʥʽʩʪʴ ʨʝʮʠʨʢʫʣʷʮʽʾ ʛʘʟʽʚ; 2e - ʢʦʝʬʽʮʽʻʥʪ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʙʩʷʛ ʧʦʚʽʪʨʷ, ʷʢʝ ʥʘʜʭʦʜʠʪʴ ʫ ʪʦʧʢʫ ʥʝ ʯʝʨʝʟ ʦʩʥʦʚʥʽ 

ʧʘʣʴʥʠʢʠ; r  - ʩʪʫʧʽʥʴ ʨʝʮʠʨʢʫʣʷʮʽʾ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, %. 

ʈʦʟʨʘʭʫʥʢʠ ʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʩʛM NO 141
2
= . 
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ɺʠʪʨʘʪʘ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʢʦʪʣʘ 817=ʛV  ʤ
3
/ʩ, ʾʾ ʰʚʠʜʢʽʩʪʴ ʫ 

ʛʦʨʣʦʚʠʥʽ ʜʠʤʦʚʦʾ ʪʨʫʙʠ =u 22,5 ʤ/ʩ. 

ʊʦʜʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʟʝʤʥʦʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʦʣʠ ʧʨʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʫʤʦʚʘʭ ʥʘ ʚʽʜʩʪʘʥʽ 
MX  (ʤ) ʚʽʜ ʜʠʤʦʚʦʾ ʪʨʫʙʠ  

2 3
,ʟʦʣʘ ʟʦʣʠ

ʄ

ʛ

ɸʄ Fmn
C

H V T

h
=

D
 ʤʛ/ʤ

3
. 

ʜʝ ɸ - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʘʪʤʦʩʬʝʨʠ, 

(ʜʣʷ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ɸ=200);F  - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ 

ʰʚʠʜʢʽʩʪʴ ʦʩʽʜʘʥʥʷ ʟʦʣʠ ʽ ʾʾ ʚʦʣʦʛʽʩʪʴ; m ʽ n- ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʫʤʦʚʠ 

ʚʠʭʦʜʘ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʟ ʪʨʫʙʠ; h - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ; H  - ʚʠʩʦʪʘ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʥʘʜ ʨʽʚʥʝʤ ʟʝʤʣʽ, ʤ, (ʚʠʩʦʪʘ ʪʨʫʙʠ H

=180 ʤ); TD  - ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʨʠʤʫʻʤʦ 0910,=ʟʦʣʠ

ʄʉ  ʤʛ/ʤ
3
 (ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ɻɼʂ ʩʢʣʘʜʘʻ 0,15 ʤʛ/ʤ

3
). 

ɼʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʚʽʜʩʪʘʥʴ ʟʦʣʠ

ʄʍ  ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ, ʥʘ ʷʢʽʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠʟʝʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʦʣʠ ʟʦʣʘ

ʄC  ʟʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʫʤʦʚʘʭ ʥʘ ʦʩʽ ʬʘʢʝʣʘ ʚʠʢʠʜʫ 27784315 =Ö= ʅʍʟʦʣʠʄ ,  ʤ. 

ɿʥʘʯʝʥʥʷ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʦʣʠ

XC  ʧʦ ʦʩʽ ʬʘʢʝʣʘ ʚʽʜ ʪʨʫʙʠ  

1 ,ʟʦʣʠ ʟʦʣʠ

X MC S C=  

ʜʝ 1S  - ʙʝʟʨʘʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʥʝʙʝʟʧʝʯʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣ ʟʦʣʠ ʧʦ ʦʩʽ ʬʘʢʝʣʫ. 

ʇʨʦʚʦʜʷʯʠ ʘʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʦʪʨʠʤʫʻʤʦ ʜʣʷ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ 

21802 ,=
SO

ʄʉ  ʤʛ/ʤ
3 
(ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ɻɼʂ ʩʢʣʘʜʘʻ 0,05 ʤʛ/ʤ

3
), ʜʣʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʘ 

034202 ,=
NO

ʄʉ  ʤʛ/ʤ
3
 (ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ɻɼʂ ʩʢʣʘʜʘʻ 0,04 ʤʛ/ʤ

3
) ʽ 

370422 =
NOSO

ʄX
,

 ʤ.  

ɿʥʘʯʝʥʥʷ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ʚʽʜʩʪʘʥʽ  ʚʽʜ ʦʩʽ ʬʘʢʝʣʫ  Y
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2 ,ʟʦʣʠ ʟʦʣʠ

y Xʉ S C=  

ʜʝ 
2S  - ʙʝʟʨʘʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʦʩʽ 

ʬʘʢʝʣʫ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.1, 2 ʽ 3. 

 

 

ʈʠʩ. 4. ʇʦʣʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʦʣʠ ʧʦ ʪʝʨʠʪʦʨʽʾ 

 

ʈʠʩ. 5. ʇʦʣʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ ʧʦ ʪʝʨʠʪʦʨʽʾ 
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ʈʠʩ. 6. ʇʦʣʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʧʦ ʪʝʨʠʪʦʨʽʾ 

 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʪʝ, 

ʱʦ: 

1) ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʧʦʚʽʪʨʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ɻʨʘʜʝʥʠʮʽ (ʋʢʨʘʾʥʘ); 

2) ʟʘʙʨʫʜʥʝʥʥʷ ʟʦʣʦʶ ʪʘ ʜʽʦʢʩʠʜʦʤ ʘʟʦʪʘ ʧʨʠ ʨʦʙʦʪʽ ʦʜʥʦʛʦ 

ʧʠʣʝʚʫʛʽʣʴʥʦʛʦ ʝʥʝʨʛʦʙʣʦʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ɻɼʂ, ʘʣʝ ʚʚʝʜʝʥʥʷ ʫ ʨʦʙʦʪʫ ʜʨʫʛʦʛʦ 

ʽ ʙʽʣʴʰʝ ʧʨʠʟʚʝʜʝ ʜʦ ʩʫʪʪʻʚʦʛʦ ʾʭ ʧʝʨʝʚʠʱʝʥʥʷ; 

3) ʟʘʙʨʫʜʥʝʥʥʷ ʜʽʦʢʩʠʜʦʤ ʩʽʨʢʠ ʧʨʠ ʨʦʙʦʪʽ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʧʠʣʝʚʫʛʽʣʴʥʦʛʦ 

ʝʥʝʨʛʦʙʣʦʢʘ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ɻɼʂ, ʦʪʞʝ, ʮʝ ʚʠʤʘʛʘʻ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʽʚ ʥʘ ʚʫʛʽʣʣʽ, ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ 

ʧʦ ʦʯʠʱʝʥʥʶ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɯʄɽʈʉʀɺʅʆɻʆ 

ɿɺʋʂʆʇɽʈɽɼɸɺɸʅʅʗ ʅɸ ʆʉʅʆɺɯ ɸʄɹɯʉʆʅɯʂ ʋ ɺʀʈʆɹʅʀʎʊɺɯ 

ʇʈʆɻʈɸʄ ʄʆɺʃɽʅʅʗ 

 

ɻʘʨʤʘʪʶʢ ɸʥʜʨʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʚôʷʟʢʫ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ/Introductions . ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ 

ʪʝʣʝʙʘʯʝʥʥʷ ʥʘʜʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ, ʧʘʥʦʨʘʤʥʠʭ ʩʠʩʪʝʤ ʪʝʣʝʙʘʯʝʥʥʷ ʪʘ ʩʠʩʪʝʤ VR 

ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʷʢʦʩʪʽ ʧʝʨʝʜʘʚʘʥʥʷ ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ. ʗʢʽʩʪʴ 

ʟʚʫʢʦʚʽʜʪʚʦʨʝʥʥʷ ʤʘʻ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ ʩʣʫʭʘʯ ʚʽʜʯʫʚʘʚ ʩʝʙʝ ʥʽʙʠ ʧʨʠʩʫʪʥʽʤ ʧʨʠ 

ʟʚʫʢʦʚʽʡ ʧʦʜʽʾ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ 

ʽʤʝʨʩʠʚʥʦʛʦ ʟʚʫʢʦʧʝʨʝʜʘʚʘʥʥʷ. 

ʊʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽ̫ ʤʠ :̒ 

ʪʝʭʥʦʣʦʛʽ̫  ʧʝʨʝʜʘʚʘʥʥʷ ʥʘ ʦʩʥʦʚ ̔ʢʘʥʘʣʚ̔; 

ʪʝʭʥʦʣʦʛʽ̫  ʧʝʨʝʜʘʚʘʥʥʷ ʥʘ ʦʩʥʦʚ ̔ʟʚʫʢʦʚʠʭ ʦʙôʢ̒ʪ̔ʚ; 

ʪʝʭʥʦʣʦʛʽ̫ ʧʝʨʝʜʘʚʘʥʥʷ ʥʘ ʦʩʥʦʚ ̔ʟʚʫʢʦʚʦ ʾʩʮʝʥʠ, ʦʩʥʦʚʫ ʷʢʦʾ ʩʢʣʘʜʘʻ ʪʘʢ 

ʟʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʘʤʙʽʩʦʥʽʢ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʠ ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʽʤʝʨʩʠʚʥʦʛʦ ʟʚʫʢʫ ʪʘʢʦʞ ʽ ʫ ʪʝʣʝʨʘʜʽʦʤʦʚʣʝʥʥʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ/Aim. ɼʦʩʣʜ̔ʞʝʥʥʷ ʤʝʪʦʜʚ̔ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʤ̔ʝʨʩʠʚʥʦʛʦ ʟʚʫʢʦʧʝʨʝʜʘʚʘʥʥʷ ʥʘ ʦʩʥʦʚ ̔ ʘʤʙ̔ʩʦʥʠʢ ʚ ʧʨʦʮʝʩ ̔ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʛʨʘʤ ʤʦʚʣʝʥʥʷ, ʪʘ ʧʦʨʚ̔ʥʷʥʥʷ ʦʯʢ̔ʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʥ̔ʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽ̫ ʤʠ, ʷʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤ̔ʝʨʩʠʚʥʦʛʦ 

ʟʚʫʢʦʧʝʨʝʜʘʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ/Materials and methods. ɺ ʦʩʥʦʚ ̔ ʧʝʨʝʜʘʚʘʥʥʷ 

ʟʚʫʢʦʚʦ ʾʩʮʝʥʠ ʣʝʞʠʪʴ ʪʘʢ ʟʚʘʥʘ ʪʝʭʥʦʣʦʛʽ̫  ʘʤʙʩ̔ʦʥ̔ʢ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫ 

70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʪ̔ʪʷ, ʘʣʝ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮ ̔ ʜʦ 

ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʥʝ ʥʘʙʫʣʘ. ʆʩʥʦʚʥʘ ʜ̔ʝʷ ï ʟʚʫʢʦʚʝ ʧʦʣʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 
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ʟʦʩʝʨʝʜʞʝʥʠʤ ʚʩʝʨʝʜʠʥ ̔ʩʬʝʨʠ ʫ ʧʨʦʩʪʦʨ.̔ ɿʚʫʢʦʚʠʡ ʪʠʩʢ  ̒ʬʫʥʢʮʽʻʁ ʪʨʴʦʭ 

ʢʦʦʨʜʠʥʘʪ x, y, z, ʯʘʩʫ  ̔ ʯʘʩʪʦʪʠ, ʘʙʦ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫ ʧʦʣʷʨʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ï ʬʫʥʢʮʽʻʁ ʘʟʠʤʫʪʘ, ʢʫʪʘ ʧʜ̔ʥʝʩʝʥʥʷ, ʯʘʩʫ  ̔ʯʘʩʪʦʪʠ. ʄʘʪʝʤʘʪʠʯʥʦ 

ʬʫʥʢʮʽʷ ʜʣʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ, 

ʩʢʣʘʜʝʥʦʛʦ ʽʟ ʩʬʝʨʠʯʥʠʭ ʛʘʨʤʦʥʽʢ ʟ ʧʝʚʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ. ʎʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʘʤʙʽʩʦʥʽʢ. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ çʨʦʟʢʣʘʜʘʥʥʷè ʟʚʫʢʦʚʦʛʦ 

ʧʦʣʷ ʟʘ ʘʤʙʽʩʦʥʽʢʘʤʠ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ ʟʘʧʠʩʫ ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ 

ʧʝʚʥʽʡ ʪʦʯʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʰʽʪʢʠ ʤʽʢʨʦʬʦʥʽʚ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʷʢʽ ʧʦ-ʨʽʟʥʦʤʫ ʦʨʽʻʥʪʦʚʘʥʽ ʫ ʧʨʦʩʪʦʨʽ. ɯʩʥʫʻ ʩʠʩʪʝʤʘ ʘʤʙʽʩʦʥʽʢ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʢʦʣʠ ʜʣʷ ʟʘʧʠʩʫ ʩʢʣʘʜʦʚʠʭ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʯʦʪʠʨʠ ʤʽʢʨʦʬʦʥʠ: ʦʜʠʥ ʥʝ ʩʧʨʷʤʦʚʘʥʠʡ ʽ ʪʨʠ ʟ ʜʽʘʛʨʘʤʦʶ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʠʧʫ 

çʚʽʩʽʤʢʘè, ʜʽʘʛʨʘʤʫ ʦʜʥʦʛʦ ʟ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʦ ʚʟʜʦʚʞ ʦʩʽ x, ʜʨʫʛʦʛʦ ï ʚʟʜʦʚʞ 

ʦʩʽ y, ʽ ʪʨʝʪʴʦʛʦ ï ʚʟʜʦʚʞ ʦʩʽ z. ɯʩʥʫʶʪʴ ʽ ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ, ʜʣʷ 

ʷʢʠʭ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʽʢʨʦʬʦʥʽʚ ʟʨʦʩʪʘʻ, ʚʽʜʧʦʚʽʜʥʦ ʨʝʟʫʣʴʪʫʶʯʘ 

ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. ʇʨʦʪʝ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʽ ʪʦʯʥʽʩʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʩʫ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʦʢʨʝʤʠʭ 

ʤʽʢʨʦʬʦʥʽʚ ʽ ʢʦʞʝʥ ʟ ʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʫ ʧʨʦʩʪʦʨʽ ʻ 

ʥʝʟʨʫʯʥʠʤ. ɸʣʝ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʧʨʠʩʪʨʦʾʚ 

ʟʚʫʢʦʟʘʧʠʩʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʤʧʘʢʪʥʽ ʤʽʢʨʦʬʦʥʥʽ ʨʝʰʽʪʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʝʚʥʠʤ ʧʦʨʷʜʢʘʤ ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ, ʽ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʦʚʥʠʢʘʤʠ 

ʪʘ ʚʠʨʦʙʥʠʢʘʤʠ ʢʦʥʪʝʥʪʫ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʚʫʢʦʚʠʭ ʟʘʧʠʩʽʚ. ɿʚʠʯʘʡʥʦ, ʥʠʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʤʽʢʨʦʬʦʥʽʚ ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ, ʘʣʝ ʜʦʩʪʫʧʥʽ ʪʘʢʦʞ ʽ ʤʽʢʨʦʬʦʥʥʽ ʨʝʰʽʪʢʠ, ʚʽʜʧʦʚʽʜʥʽ ʪʨʝʪʴʦʤʫ ʧʦʨʷʜʢʫ 

ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ, ʱʦ ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʚʠʨʦʙʥʠʢʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 

çʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭè [1]. 

ʇʨʦʪʝ ʷʢʱʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʜʽʙʥʦʛʦ ʢʦʥʪʝʥʪʫ ʫ 

ʪʝʣʝʨʘʜʽʦʤʦʚʣʝʥʥʽ, ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʚʘʥʥʷ ʽʟ 

ʦʙʤʝʞʝʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʘʢʪʫʘʣʴʥʠʤ ʙʫʜʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʙʩʷʛʫ 

ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ çʽʤʝʨʩʠʚʥʦʛʦ ʟʚʫʢʫè. 
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ/Results and discussion. ʋ ʟʚôʷʟʢʫ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʮʽʥʢʠ ʧʦʪʨʽʙʥʦʾ ʰʚʠʜʢʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʫ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʘʤʙʽʩʦʥʽʢ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʧʨʷʤʦʛʦ ʝʬʽʨʫ ʟʽ ʩʧʦʨʪʠʚʥʦʾ ʧʦʜʽʾ, ʥʘʧʨʠʢʣʘʜ, ʬʫʪʙʦʣʴʥʦʛʦ ʤʘʪʯʫ. ɿʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʬʦʥʥʦʾ ʨʝʰʽʪʢʠ, ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʽ ʘʤʙʽʩʦʥʽʢ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 4 ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʠ ʘʤʙʽʩʦʥʽʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʦʜʝʨʘ ʘʤʙʽʩʦʥʽʢ ʪʘ ʙʘʟʦʚʦʛʦ ʢʦʜʝʨʘ ʟʚʫʢʫ MPEG-4 HE-AAC 

ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʫ ʩʠʛʥʘʣʫ ʟʚʫʢʦʚʦʛʦ 

ʩʫʧʨʦʚʦʜʫ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 1. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʜʦ ʩʠʛʥʘʣʽʚ 

ʘʤʙʽʩʦʥʽʢ ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʧʝʨʝʜʘʯʘ ʜʚʦʭ ʩʠʛʥʘʣʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʫʢʦʚʠʤ 

ʦʙôʻʢʪʘʤ, ʷʢʠʤʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʛʦʣʦʩʦʚʽ ʩʠʛʥʘʣʠ ʚʽʜ ʦʢʨʝʤʠʭ ʤʽʢʨʦʬʦʥʽʚ 

ʢʦʤʝʥʪʘʪʦʨʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʐʚʠʜʢʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʫ ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ ʩʧʦʨʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʨʠ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʚʫʢʦʧʝʨʝʜʘʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ʂʽʣʴʢʽʩʪʴ 

ʢʘʥʘʣʽʚ  

ὔ̋ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙôʻʢʪʽʚ 

ὔ̏  ̂

ɹʘʟʦʚʠʡ ʢʦʜʝʨ ʉʫʙôʻʢʪʠʚʥʘ 

ʦʮʽʥʢʘ 
(ʟʘ 

ʧôʷʪʠʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ) 

HE-AAC Extended xHE-AAC 

ὠ  
ʢʙʪ̔/ʩ 

ὠ  

ʢʙʽʪ/ʩ 

ὠВ  

ʢʙʽʪ/ʩ 

ὠ  
ʢʙʽʪ/ʩ 

ὠ  

ʢʙʽʪ/ʩ 

ὠВ  

ʢʙʽʪ/ʩ 

4 2 104 62 166 64 42 106 ç4,5è 

4 2 96 58 154 48 34 82 ç4è 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʛʘʜʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʽʤʝʨʩʠʚʥʦʛʦ 

ʟʚʫʢʦʧʝʨʝʜʘʚʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ ʟʚʫʢʦʚʦʾ 

ʩʮʝʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʙʽʩʦʥʽʢ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʚ ʧʦʻʜʥʘʥʥʽ ʽʟ ʧʝʨʝʜʘʚʘʥʥʷʤ 

ʟʚʫʢʦʚʠʭ ʦʙôʻʢʪʽʚ ʻ ʚʠʛʽʜʥʽʰʦʶ ʯʝʨʝʟ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʽʩʪʴ 

ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘ ʫʤʦʚʠ ʚʽʜʯʫʪʥʦ ʢʨʘʱʦʾ ʷʢʦʩʪʽ ʟʚʫʢʫ [2]. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʨʘʜʽʦʢʘʥʘʣʫ, ʚʠʜʽʣʝʥʦʛʦ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʧʨʦʛʨʘʤ ʮʠʬʨʦʚʦʛʦ ʤʦʚʣʝʥʥʷ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛʠ ʜʣʷ 

ʛʣʷʜʘʯʘ. 
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ɺʠʩʥʦʚʢʠ/Conclusions. ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ 

ʘʫʜʽʦʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʝʜʘʯʘ ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫʯʘʥʥʷ (ʪʘʢ ʟʚʘʥʠʡ 

ʽʤʝʨʩʠʚʥʠʡ ʟʚʫʢ). ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ NGA ʪʝʭʥʦʣʦʛʽʾ (Next Generation Audio).  

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʢʦʥʮʝʧʮʽʷ ʧʦʙʫʜʦʚʠ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʥʘʟʚʦʶ 

Ambisonics (ʩʠʩʪʝʤʘ ʘʤʙʽʩʦʥʽʢ), ʨʦʟʨʦʙʣʝʥʘ ʱʝ ʚ 1970-ʭ ʨʦʢʘʭ, ʚʦʥʘ ʙʫʣʘ 

ʜʘʣʝʢʦ ʧʦʧʝʨʝʜʫ ʩʚʦʛʦ ʯʘʩʫ ʽ ʟ ʨʦʟʚʠʪʢʦʤ ʨʷʜʫ ʬʦʨʤʘʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʤʝʨʩʠʚʥʦʛʦ ʝʬʝʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʨʽʰʝʥʥʷʤ 

ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ ʩʫʯʘʩʥʠʭ ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʽʢʨʦʬʦʥ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʧʠʩʫ ʩʠʛʥʘʣʽʚ ʘʤʙʽʩʦʥʽʢ, ʙʫʜʝ ʦʭʦʧʣʶʚʘʪʠ 

ʟʚʫʢ ʥʘ ʚʩʽ 360Ü ʥʘʚʢʦʣʦ ʥʴʦʛʦ, ʘ ʪʘʢʦʞ ʥʘ 360Ü ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʜʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʽ ʧʨʦ ʚʠʩʦʪʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣ ʟʚʫʢʫ ʪʝʞ. ʑʝ ʢʨʘʱʝ, ʱʦ ʧʽʩʣʷ 

ʪʦʛʦ, ʷʢ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʟʘʧʠʩʘʥʘ, ʾʾ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʦ ʜʣʷ ʟʤʽʥʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫʯʘʥʥʷ ʧʽʜ ʯʘʩ ʧʦʩʪ-ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʚʠʙʦʨʦʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʅʘʨʝʰʪʽ, ʟ ʨʦʟʚʠʪʢʦʤ ʥʝʜʦʨʦʛʠʭ ʤʽʢʨʦʬʦʥʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʟʘʧʠʩʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʤʙʽʩʦʥʽʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʪʝʥʪʫ ʫ ʤʦʚʣʝʥʥʽ 

ʥʘʙʘʛʘʪʦ ʜʦʩʪʫʧʥʽʰʝ, ʥʽʞ ʮʝ ʙʫʣʦ ʜʝʩʷʪʴ ʨʦʢʽʚ ʪʦʤʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʟʚʫʯʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʜʚʦʢʘʥʘʣʴʥʦʶ ʩʪʝʨʝʦʬʦʥʽʻʶ ʪʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʫ. 

ɺʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚ ʨʦʙʦʪʽ. ʈʦʟʛʣʷʜʘʚʩʷ ʧʨʠʢʣʘʜ ʪʨʘʥʩʣʷʮʽʾ 

ʩʧʦʨʪʠʚʥʦʾ ʧʦʜʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʩʫʤʽʩʥʦʾ 

ʧʝʨʝʜʘʯʽ ʘʤʙʽʩʦʥʽʢ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʪʘ ʦʙôʻʢʪʽʚ ʨʘʟʦʤ ʟ ʩʫʯʘʩʥʠʤʠ ʢʦʜʝʨʘʤʠ 

ʟʚʫʢʫ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʩʧʦʨʪʠʚʥʽ ʧʨʦʛʨʘʤʠ ʟ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ. 

ʇʦʩʠʣʘʥʥʷ/References 
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ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ɹɯʈɾʆɺɯʁ ɼɯʗʃʔʅʆʉʊɯ 

 

ɻʝʚʣʠʯ ɯʚʘʥ ɻʝʥʥʘʜʽʡʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮ., ʜʦʮʝʥʪ 

ʊʢʘʯʫʢ ɸʥʘʩʪʘʩʽʷ ɺʽʪʘʣʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʫʩʘ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʽʨʞʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʽ ʝʢʦʥʦʤʽʯʥʫ ʨʦʣʴ, ʷʢ ʥʘ ʤʽʢʨʦ-, ʪʘʢ ʽ ʥʘ 

ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʤʫ ʨʽʚʥʽ. ɺʦʜʥʦʯʘʩ, ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʙʽʨʞʦʚʦʾ ʪʦʨʛʽʚʣʽ ʥʝ ʚʪʨʘʪʠʣʘ ʩʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʅʘʚʧʘʢʠ, ʚʦʥʘ ʟʥʘʯʥʦʶ ʟʤʽʮʥʠʣʘʩʷ. ʉʧʨʠʷʶʪʴ ʮʴʦʤʫ ʧʦʭʽʜʥʽ 

ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʩʝ ʤʘʩʰʪʘʙʥʽʰʽ ʤʦʞʣʠʚʦʩʪʽ ʫʯʘʩʥʠʢʘʤ 

ʪʦʨʛʽʚ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʦʢʨʝʤʽ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʪʘ ʾʾ ʚ ʮʽʣʦʤʫ. ʗʢ ʙʫʜ-ɹʷʢʝ 

ʝʢʦʥʦʤʽʯʥʝ ʷʚʠʱʝ ʯʠ ʧʨʦʮʝʩ, ʚʦʥʠ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʽ ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ. ʆʩʪʘʥʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʤʽʩʪʠʣʠ ʬʦʢʫʩ ʦʙʛʦʚʦʨʝʥʥʷ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ ʟ ʪʝʭʥʽʯʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʥʘ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫ ʝʣʝʢʪʨʦʥʥʠʭ 

ʙʽʨʞ. ʎʝ ʩʪʘʣʦ ʥʦʚʠʤ ʧʦʰʪʦʚʭʦʤ ʚ ʟʜʽʡʩʥʝʥʥʽ ʙʽʨʞʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʙʽʨʞʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʩʚʷʯʝʥʽ ʨʷʜʫ ʧʨʘʮʴ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ. ʉʝʨʝʜ 

ʥʠʭ ï ɯʣʣʷʰʝʥʢʦ ʉ. ʄ., ʐʠʧʫʣʽʥʘ ʖ. ʉ., ʉʤʦʣʷʨ ʖ. ʖ.[1]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚ ʙʽʨʞʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʙʩʷʛʽʚ ʪʦʚʘʨʦʦʙʽʛʫ ʧʨʦʙʣʝʤʠ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʙʽʨʞʽ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤʠ, ʘʜʞʝ ʧʦʪʨʽʙʥʦ ʚʩʝ ʙʽʣʴʰʝ ʤʽʩʮʷ ʜʣʷ ʾʾ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʾʭʥʽʭ ʩʣʫʞʙʦʚʮʽʚ ʽ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʩʘʤʦʾ ʙʽʨʞʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʚ ʜʦʙʨʝ ʦʩʥʘʱʝʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʩʪʘʣʘ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ 

ʪʦʨʛʦʚʠʭ ʮʝʥʪʨʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʟʘʩʦʙʽʚ ʟʘʢʣʘʣʦ ʤʽʮʥʠʡ ʪʝʭʥʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʨʞʘʤʠ. 
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ʉʴʦʛʦʜʥʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦʷʚʘ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʨʞ ʟʥʘʤʝʥʫʻ ʩʦʙʦʶ ʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʦʨʛʽʚʣʽ ʮʽʥʥʠʤʠ ʧʘʧʝʨʘʤʠ ʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʩʶ ʝʢʦʥʦʤʽʢʫ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʚʠʜʫ ʨʠʥʢʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʦʜʠʪʠ ʪʦʨʛʦʚʽ ʦʧʝʨʘʮʽʾ ʚ ʙʫʜʴ- ʢ̫ʠʡ ʯʘʩ ʜʦʙʠ. ɹʨʦʢʝʨʠ ʤʦʞʫʪʴ ʪʦʨʛʫʚʘʪʠ, 

ʢʦʣʠ ʟʚʠʯʘʡʥʽ ʙʽʨʞʽ ʟʘʢʨʠʪʽ, ʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʦʪʝʥʮʽʡʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʜʣʷ ʙʨʦʢʝʨʩʴʢʦʾ ʢʦʤʧʘʥʽʾ. ʑʝ ʦʜʥʘ ʧʝʨʝʚʘʛʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʨʦʢʝʨ ʦʪʨʠʤʫʻ ʥʘʡʙʽʣʴʰʠʡ ʜʦʩʪʫʧ ʜʦ ʪʦʨʛʽʚ. ɺʽʥ ʤʦʞʝ ʥʝ 

ʚʽʜʚʽʜʫʚʘʪʠ ʘʫʢʮʽʦʥ ʦʩʦʙʠʩʪʦ, ʘʣʝ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ 

ʩʚʽʪʫ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʚʘʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʽʥʫ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʡ ʤʝʥʰʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ʊʦʤʫ, ʟ ʧʦʷʚʦʶ ʫʢʨʘʾʥʩʴʢʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʪʨʘʥʟʘʢʮʽʡ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʚʧʝʨʝʜ. 

 

 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʙʽʨʞ 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʨʝʡʪʠʥʛʫ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ [2].  

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʢʠ ɼʝʨʞʘʚʥʦʾ 

ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ (ʈʠʩ.1.), ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʙʽʨʞʦʚʠʭ ʨʠʥʢʽʚ. ɯʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʤʽʥʶʻʪʴʩʷ ʾʭ ʩʢʣʘʜʦʚʘ. ʅʘʧʨʠʢʣʘʜ, ʫ 2010 

ʨʦʮʽ ʧʦʨʽʚʥʷʥʦ ʟ 2014 ʟʨʦʩʣʠ ʦʙʩʷʛʠ ʪʦʚʘʨʥʦ-ʩʠʨʦʚʠʥʥʠʭ, ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʪʘ 

ʽʥʰʠʭ ʨʠʥʢʽʚ. ʇʨʦʪʝ, ʫ 2014 ʨʦʮʽ ʧʦʨʽʚʥʷʥʦ ʟ 2015, ʢʽʣʴʢʽʩʪʴ ʚʩʴʦʛʦ 
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ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʙʽʨʞ ʟʤʝʥʰʠʣʘʩʴ ʤʘʡʞʝ ʥʘ 5%. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʦʶ 

ʝʢʦʥʦʤʽʢʦʶ ʚ ʢʨʘʾʥʽ ʪʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʚʚʝʜʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʙʽʨʞʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʈʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʦʾ ʪʦʨʛʽʚʣʽ ʥʘ ʩʚʽʪʦʚʠʭ ʬʦʥʜʦʚʠʭ ʙʽʨʞʘʭ ʧʦʢʘʟʫʻ, ʱʦ ʚ 

ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʫʥʽʬʽʢʘʮʽʷ ʽʩʥʫʶʯʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʻʜʠʥʦʛʦ ʙʘʟʦʚʦʛʦ ʤʝʪʦʜʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʭʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʞ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ. ɼʦ ʧʨʦʜʫʢʪʽʚ, ʱʦ 

ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʦʢʨʝʤʽ ʝʪʘʧʠ ʙʽʨʞʦʚʦʾ ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʩʷʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʧʦʢʨʘʱʝʥʥʷ ʩʠʩʪʝʤʠ ʢʣʽʨʠʥʛʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʋ ʮʽʣʦʤʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʙʽʨʞʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʙʝʟʧʝʯʠʪʴ ʾʭʥʻ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʝ ʪʘ ʥʘʣʘʛʦʜʞʝʥʝ ʧʨʘʮʶʚʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ ʚʽʜʢʨʠʪʘ ʪʦʨʛʦʚʘ ʩʠʩʪʝʤʘ ʙʽʨʞʽ ʜʦʟʚʦʣʷʻ ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ 

ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʟʜʽʡʩʥʶʚʘʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ ʟ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ. ʋ ʪʘʢʽʡ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʠʡ ʨʠʥʦʢ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʢʨʠʪʫ ʩʠʩʪʝʤʫ ʚ ʷʢʽʡ ʚʩʽ ʪʨʘʥʩʘʢʮʽʡʥʽ 

ʩʪʘʜʽʾ ʬʫʥʢʮʽʦʥʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ. ɺʦʥʠ ʤʽʞ ʩʦʙʦʶ ʧʦʚʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʟʚôʷʟʢʽʚ. ʉʘʤʝ ʪʘʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʪʘʢʫ ʩʬʝʨʫ, ʷʢ ʙʽʨʞʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʦʟʥʘʯʘʪʠʤʝ ʟʥʠʱʝʥʥʷ ʢʦʨʜʦʥʽʚ 

ʪʘ ʧʝʨʝʰʢʦʜ ʤʽʞ ʙʽʨʞʝʶ ʪʘ ʽʥʰʠʤʠ ʨʠʥʢʘʤʠ. ʉʘʤʝ ʮʝ ʜʦʟʚʦʣʠʪʴ ʫʩʽʤ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʚ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʽ ʯʝʨʝʟ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʘ ʥʘʡʚʘʞʣʠʚʽʰʝ- ʩʪʚʦʨʠʪʴ 

ʻʜʠʥʝ ʨʠʥʢʦʚʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɯʣʣʷʰʝʥʢʦ ʉ. ʄ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʟʦʨʦʩʪʽ ʙʽʨʞʦʚʦʾ ʪʦʨʛʽʚʣʽ / ʉʫʤʠ. ʜʝʨʞ. ʫʥ-ʪ, 2020. ʉ 23-33. 

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. URL: 

http://www.ukrstat.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 05.12.2021). 
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ʋɼʂ 621.221 

ʆʉʆɹʃʀɺʆʉʊɯ ɽʃɽʂʊʈʆɻɯɼʈɸɺʃɯʏʅʀʍ ʊɸ 

ɽʃɽʂʊʈʆʇʅɽɺʄɸʊʀʏʅʀʍ ʉʃɯɼʂʋʖʏʀʍ ʇʈʀɺʆɼɯɺ 

ʃʆɻɯʉʊʀʏʅʆɰ ʊɽʍʅɯʂʀ 

 

ɻʦʨʙʘʪʶʢ ɭʚʛʝʥʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʏʠʨʢʽʥ ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɻʦʨʙʘʪʶʢ ʄʠʭʘʡʣʦ ɭʚʛʝʥʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪʠ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʤ ʘʙʦ ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʤ ʩʣʽʜʢʫʚʘʣʴʥʠʤ 

ʧʨʠʚʦʜʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʠʡ ʧʨʠʚʽʜ, ʚ ʷʢʦʤʫ ʤʘʣʦʧʦʪʫʞʥʠʡ ʢʦʤʘʥʜʥʠʡ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ʧʦʩʠʣʶʻʪʴʩʷ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʭʽʜʥʦʾ 

ʣʘʥʢʠ ʧʨʠʚʦʜʫ [1]. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ. ʉʭʝʤʘ ʽ ʢʦʥʩʪʨʫʢʮʽʷ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʘʙʦ 

ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʦʛʦ ʩʣʽʜʢʫʶʯʦʛʦ ʧʨʠʚʦʜʫ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʽ 

ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, 

ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ: 

- ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʠʚʦʜʫ; 

- ʭʘʨʘʢʪʝʨʦʤ ʚʭʽʜʥʦʛʦ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ; 

- ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʦʜʫ ʥʘ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʘʭ; 

- ʤʝʪʦʜʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʚʦʜʫ ʜʦ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ; 

- ʥʘʷʚʥʽʩʪʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʛʽʜʨʦ- ʘʙʦ ʧʥʝʚʤʦʞʠʚʣʝʥʥʷ ʪʘ ʽʥʰʠʤʠ 

ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʩʣʽʜʢʫʶʯʽ ʧʨʠʚʦʜʠ ʫ ʩʠʩʪʝʤʽ 

ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʙʫʜʽʚʝʣʴʥʦʾ ʤʘʰʠʥʠ, ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 
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- ʩʝʨʚʦʧʨʠʚʦʜʠ ʝʣʝʢʪʨʦʜʠʩʪʘʥʮʽʡʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ (ɽɼʉʂ) ʽ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ (ʉɸʂ), ʷʢʽ ʯʝʨʝʟ ʤʝʭʘʥʽʯʥʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʶʪʴ 

ʟʦʣʦʪʥʠʢʘʤʠ ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʠʚʦʜʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; 

- ʧʨʠʚʦʜʠ ɽɼʉʂ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʫʶʪʴ ʧʦʣʦʞʝʥʥʷʤ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʣʽʜʢʫʶʯʠʭ ʧʨʠʚʦʜʽʚ ʫ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʚôʷʟʘʥʦ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ 

ʩʝʨʚʦʧʨʠʚʦʜʽʚ ɽɼʉʂ ʽ ʩʝʨʚʦʧʨʠʚʦʜʽʚ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɿʦʚʥʽʰʥʽʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʚʠʭʽʜʥʽʡ ʣʘʥʮʽ ʩʝʨʚʦʧʨʠʚʦʜʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʟʫʩʠʣʣʷ, 

ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʭʽʜʥʠʭ ʣʘʥʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʚʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʤʝʭʘʥʽʯʥʦʾ ʧʨʦʚʦʜʢʠ ʢʝʨʫʚʘʥʥʷ ʽ ʧʨʠʻʜʥʘʥʠʭ ʜʦ ʥʝʾ ʧʨʠʩʪʨʦʾʚ ʽ ʤʝʭʘʥʽʟʤʽʚ [2]. 

ʉʝʨʚʦʧʨʠʚʽʜ ʤʦʞʝ ʙʫʪʠ ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʤʝʭʘʥʽʯʥʦʾ ʧʨʦʚʦʜʢʠ ʢʝʨʫʚʘʥʥʷ, 

ʱʦ ʧʝʨʝʤʽʱʫʻ ʚʭʽʜʥʫ ʣʘʥʢʫ ʧʨʠʚʦʜʫ, ʘʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʢʦʥʘʥʠʡ ʟ ʧʨʠʚʦʜʦʤ 

ʷʢ ʦʜʠʥ ʘʛʨʝʛʘʪ [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʧʨʦʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʣʽʜʢʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʨʝʣʝʡʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʦʧʠʩ ʾʭ ʩʪʘʪʠʯʥʠʭ ʽ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʦʛʽʩʪʠʯʥʽʡ 

ʪʝʭʥʽʮʽ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʭ 

ʩʣʽʜʢʫʶʯʠʭ ʧʨʠʚʦʜʽʚ ʣʦʛʽʩʪʠʯʥʦʾ ʪʝʭʥʽʢʠ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʚʠʢʦʥʘʚʯʠʤ ʤʝʭʘʥʽʟʤʦʤ ʷʢʦʾ ʻ 

ʩʝʨʚʦʧʨʠʚʽʜ, ʡʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʧʨʦʚʦʜʢʠ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʧʦʩʣʽʜʦʚʥʦ ʽ ʧʘʨʘʣʝʣʴʥʦ. 

ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʚʢʣʶʯʝʥʥʽ ʩʝʨʚʦʧʨʠʚʦʜʫ ʧʝʨʝʤʽʱʝʥʥʷ ʡʦʛʦ ʚʠʭʽʜʥʦʾ 

ʣʘʥʢʠ ʽ ʟôʻʜʥʘʥʦʾ ʟ ʥʠʤ ʚʭʽʜʥʦʾ ʣʘʥʢʠ ʧʨʠʚʦʜʫ ʟʚʠʯʘʡʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʣʦʞʝʥʥʷ ʚʘʞʝʣʷ ʢʝʨʫʚʘʥʥʷ, ʽ ʢʦʤʘʥʜʠ ʨʫʯʥʦʛʦ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ (ʜʦʜʘʶʪʴʩʷ). ʊʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʩʭʝʤʦʶ 

ʨʦʟʩʫʚʥʦʾ ʪʷʛʠ ʘʙʦ ʜʠʬʝʨʝʥʮʽʘʣʘ. 

ʂʝʨʫʶʯʽ ʩʠʛʥʘʣʠ ʜʣʷ ʪʘʢʠʭ ʩʝʨʚʦʧʨʠʚʦʜʽʚ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʩʠʩʪʝʤʠ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʫ ʧʨʦʩʪʦʨʽ, ʩʠʩʪʝʤ ʧʦʣʽʧʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ 
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ʢʝʨʦʚʘʥʦʩʪʽ ʪʦʱʦ. 

ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ñʚʽʜʜʘʯʽò ʥʘ ʚʘʞʝʣʽ ʢʝʨʫʚʘʥʥʷ ʩʝʨʚʦʧʨʠʚʽʜ ʟ 

ʧʦʩʣʽʜʦʚʥʠʤ ʚʢʣʶʯʝʥʥʷʤ ʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʚʘʥʥʷ ʟʚʠʯʘʡʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʱʦ ʜʽʻ ʥʘ ʚʠʭʽʜʥʫ ʣʘʥʢʫ ʩʝʨʚʦʧʨʠʚʦʜʫ, ʜʦ ʚʝʣʠʯʠʥʠ, ʤʝʥʰʦʾ ʟʘ ʩʠʣʠ ʪʝʨʪʷ ʫ 

ʧʨʦʚʦʜʮʽ ʢʝʨʫʚʘʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʽ ʚʘʞʝʣʝʤ ʢʝʨʫʚʘʥʥʷ, ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʚʠʢʣʶʯʠʪʠ ñʚʽʜʜʘʯʫò [2]. 

ʉʝʨʚʦʧʨʠʚʦʜʠ, ʚʢʣʶʯʝʥʽ ʧʘʨʘʣʝʣʴʥʦ ʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʚʘʥʥʷ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʝʣʝʢʪʨʦʜʠʩʪʘʥʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʩʠʩʪʝʤ ʦʙʤʝʞʝʥʥʷ ʛʨʘʥʠʯʥʠʭ 

ʨʝʞʠʤʽʚ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʩʠʩʪʝʤ. ɿʘ ʩʠʛʥʘʣʘʤʠ ʮʠʭ ʩʠʩʪʝʤ ʩʝʨʚʦʧʨʠʚʽʜ ʟʜʽʡʩʥʶʻ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʩʽʻʾ ʤʝʭʘʥʽʯʥʦʾ ʧʨʦʚʦʜʢʠ ʢʝʨʫʚʘʥʥʷ, ʚ ʷʢʫ ʚʭʦʜʠʪʴ ʚʘʞʽʣʴ 

ʢʝʨʫʚʘʥʥʷ ʽ ʧʨʠʩʪʨʦʾ ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʝʨʚʦʧʨʠʚʦʜʠ, ʚʢʣʶʯʝʥʽ ʧʘʨʘʣʝʣʴʥʦ ʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ɽɼʉʂ ʽ ʉɸʂ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʝʨʚʦʧʨʠʚʦʜʠ, ʧʘʨʘʣʝʣʴʥʦ ʚʢʣʶʯʝʥʽ ʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʚʘʥʥʷ, ʤʘʶʪʴ ʟʥʘʯʥʦ 

ʙʽʣʴʰʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʽʡ ʣʘʥʮʽ, ʥʽʞ ʩʝʨʚʦʧʨʠʚʦʜʠ, ʚʢʣʶʯʝʥʽ 

ʧʦʩʣʽʜʦʚʥʦ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʽʡ ʣʘʥʮʽ ʪʘʢʦʛʦ 

ʩʝʨʚʦʧʨʠʚʦʜʫ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 10000 ʅ. 

ɺ ʉɸʂ ʙʘʛʘʪʴʦʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʚʘ ʩʝʨʚʦʧʨʠʚʦʜʠ: 

ʦʜʠʥ, ʚʢʣʶʯʝʥʠʡ ʫ ʧʨʦʚʦʜʢʫ ʢʝʨʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦ, ʜʨʫʛʠʡ ï ʧʘʨʘʣʝʣʴʥʦ. 

ɸʥʘʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʪʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʚʦʧʨʠʚʦʜʽʚ ʫ 

ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʪʚʦʨʶʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʾʭ ʫʥʽʬʽʢʘʮʽʾ. ɽʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ ʩʝʨʚʦʧʨʠʚʽʜ ʷʢ ʧʨʠʩʪʨʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʤʝʭʘʥʽʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʘʢʪʠʯʥʦ ʫ ʙʫʜʴ-ʷʢʽʡ ʩʠʩʪʝʤʽ, ʜʝ ʢʝʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʝʨʦʚʘʥʦʛʦ ʥʠʤ 

ʧʨʠʚʦʜʫ ʪʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʇʨʠʚʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʧʝʨʝʨʚʥʫ ʟʤʽʥʫ ʩʚʦʾʭ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʦʛʦ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ, ʥʘ ʮʝʡ ʯʘʩ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʨʦʩʪʦʪʦʶ ʽ ʥʘʜʽʡʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʪʦʯʥʽʩʪʴ ʽ ʰʚʠʜʢʦʜʽʷ, ʮʽʣʢʦʤ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ. 

ɹʣʦʢ-ʩʭʝʤʫ ɽɻʉʇ ʟ ʥʝʧʝʨʝʨʚʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʩʣʽʜʢʫʶʯʦʛʦ ʧʨʠʚʦʜʫ ʟ 

ʥʝʧʝʨʝʨʚʥʠʤʠ ʢʝʨʫʚʘʥʥʷʤ: Uʚʭ ï ʚʭʽʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʢʝʨʫʶʯʠʡ ʩʠʛʥʘʣ; 

Uʟ.ʟ ï ʩʠʛʥʘʣ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʜʘʪʯʠʢʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ; 

ʇʇɹ ï ʧʽʜʩʠʣʶʚʘʣʴʥʦ-ʧʽʜʩʫʤʦʚʫʶʯʠʡ ʙʣʦʢ; ɽʄʇ ï ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ; ɻʇ ï ʛʽʜʨʦʧʽʜʩʠʣʶʚʘʯ; ɽɻʇ ï ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ 

ʧʽʜʩʠʣʶʚʘʯ; ɺʄ ï ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ; ɼɿɿ ï ʜʘʪʯʠʢ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ; 

ʫ ï ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʭʽʜʥʦʾ ʣʘʥʢʠ ʧʨʠʚʦʜʫ 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʧʝʨʝʨʚʥʠʤ (ʘʥʘʣʦʛʦʚʠʤ) ʜʠʩʢʨʝʪʥʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʤ ʧʨʠʚʦʜʦʤ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ [2, 4]: 

- ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʟôʻʜʥʘʥʥʷ ʟ ʮʠʬʨʦʚʦʶ ʇɽʆʄ, ʱʦ ʚʠʨʦʙʣʷʻ 

ʜʠʩʢʨʝʪʥʠʡ ʢʝʨʫʶʯʠʡ ʩʠʛʥʘʣ; 

- ʚʽʜʥʦʩʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʫ ʧʨʠ ʟʤʽʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ; 

- ʚʠʢʣʶʯʝʥʥʷ ʘʢʪʠʚʥʠʭ ʚʽʜʤʦʚ ʧʨʠʚʦʜʫ, ʧʨʠ ʷʢʠʭ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 

ʚʽʜʭʠʣʷʻʪʴʩʷ ʫ ʢʨʘʡʥʻ ʧʦʣʦʞʝʥʥʷ; 

- ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʘ ʧʝʨʝʰʢʦʜʦʟʘʭʠʱʝʥʽʩʪʴ ʧʨʠʚʦʜʫ, ʦʩʢʽʣʴʢʠ ʝʣʝʢʪʨʦʥʥʽ 

ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʨʠʚʦʜʫ ʧʨʘʮʶʶʪʴ ʫ ʢʣʶʯʦʚʦʤʫ ʨʝʞʠʤʽ; 
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- ʟʥʠʞʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʚʦʜʫ ʜʦ ʯʠʩʪʦʪʠ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʱʝʥʥʷ ʩʭʝʤʠ ʧʨʠʚʦʜʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟʘ ʧʦʣʦʞʝʥʥʷʤ ʚʠʭʽʜʥʦʾ ʣʘʥʢʠ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʜʥʦʢʘʩʢʘʜʥʠʭ ɻʇ. 

ʂʨʽʤ ʪʦʛʦ, ʩʧʨʦʱʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʦʛʦ ʧʨʠʚʦʜʫ, 

ʦʩʢʽʣʴʢʠ ʜʦ ʥʴʦʛʦ ʥʝ ʩʪʘʚʣʷʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʣʽʥʽʡʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʟʥʠʟʠʪʠ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʦʣʦʪʥʠʢʦʚʠʭ ʧʘʨ. 

ɼʦ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʠʚʦʜʽʚ ʟ ʜʠʩʢʨʝʪʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʥʘʣʝʞʘʪʴ 

ʧʨʠʚʦʜʠ ʟ ʨʝʣʝʡʥʠʤ ʽ ʟ ʰʠʨʦʪʥʦ-ʽʤʧʫʣʴʩʥʠʤ ʢʝʨʫʚʘʥʥʷʤ [5]. 

ʋ ʧʨʠʚʦʜʘʭ ʟ ʨʝʣʝʡʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʝʣʝʤʝʥʪʠ ʧʨʘʮʶʶʪʴ 

ʫ ʨʝʣʝʡʥʦʤʫ ʨʝʞʠʤʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʢʫ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʨʦʟʧʦʜʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ɻʇ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚ ʦʜʥʝ ʟ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʴ, ʘ ʚʝʣʠʯʠʥʘ 

ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʫ ʧʦʨʦʞʥʠʥʠ ɺʄ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʟʦʥʠ ʥʘʩʠʯʝʥʥʷ ʟʘ 

ʚʠʪʨʘʪʦʶ ʚʠʭʽʜʥʦʛʦ ʢʘʩʢʘʜʫ ɻʇ. 

ɺʠʩʥʦʚʢʠ. ɯʩʪʦʪʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʧʨʠʚʦʜʽʚ ʟ ʨʝʣʝʡʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʻ 

ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʠʡ 

ʨʝʩʫʨʩ, ʟʫʤʦʚʣʝʥʠʡ ʚʠʩʦʢʦʶ ʮʠʢʣʽʯʥʽʩʪʶ [5]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢ ʧʨʠʚʦʜʠ ʤʘʶʪʴ ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʟʘ ʫʤʦʚʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʚʠʤʦʛ ʜʦ ʪʦʯʥʦʩʪʽ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɽʂʊʋɺɸʅʅʗ ʂʆʃʆʅ ʅɸʉʆʉʅʆ-

ʂʆʄʇʈɽʉʆʈʅʀʍ ʊʈʋɹ ɯɿ ʇɸʂɽʈʅʀʄʀ ʂʆʄʇʆʅʆɺʂɸʄʀ 

 

ɼʞʫʩ ɸʥʜʨʽʡ ʇʝʪʨʦʚʠʯ 

ʜ.ʪ.ʥ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʦʨ 

ʃʘʟʦʨʝʥʢʦ ʈʦʤʘʥ ʆʣʝʢʩʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺcʪʫʧ. ɿʘʛʘʣʦʤ ʨʦʟʨʘʭʫʥʢʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʣʦʥ ʥʘʩʦʩʥʦ-ʢʦʤʨʝʩʦʨʥʠʭ 

ʪʨʫʙ (ʅʂʊ) ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʤʽʮʥʽʩʥʽ. ɼʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʧʦʪʦʢʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʪʨʫʙʘʤʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʛʘʟʫ ʟ ʧʽʜʡʦʤʫ ʨʽʜʠʥʠ ʚ ʢʦʣʦʥʽ ʪʨʫʙ, ʧʝʨʝʚʽʨʢʫ ʚʠʜʦʚʞʝʥʥʷ 

ʪʨʫʙ ʪʦʱʦ. ʈʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʜʦʧʫʩʪʠʤʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʅʂʊ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʨʫʰʝʥʥʷ 

ʨʽʟʴʙʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ; ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʥʝʙʝʟʧʝʯʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʪʨʫʙʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʩʢʫ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ʮʠʢʣʽʯʥʠʤ ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ; ʟʫʩʠʣʣʷʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʟʜʦʚʞʥʽʡ ʟʛʠʥ 

ʪʨʫʙʠ, ʪʦʱʦ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʯʠ ʯʘʩʪʠʥʠ ʮʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʢʦʣʦʥ ʅʂʊ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʂʊ ʤʦʞʫʪʴ ʨʦʟʪʷʛʫʚʘʪʠʩʷ 

ʧʽʜ ʜʽʻʶ ʚʘʛʠ ʢʦʣʦʥʠ ʪʨʫʙ, ʧʨʠʻʜʥʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ʪʠʩʢʫ ʨʽʜʠʥʠ, ʱʦ 

ʚʽʜʢʘʯʫʻʪʴʩʷ. ʇʨʠ ʧʦʜʘʯʽ ʜʦ ʚʠʙʦʶ ʨʽʜʠʥʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ, ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʽ 

ʢʦʣʦʥʠ ʅʂʊ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʥʘ ʷʢʽʨ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʦʟʜʦʚʞʥʽʡ ʟʛʠʥ, ʘ ʧʨʠ 

ʨʦʟʧʘʢʝʨʫʚʘʥʥʽ ï ʜʦʜʘʪʢʦʚʽ ʟʫʩʠʣʣʷ ʨʦʟʪʷʛʫ.  

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʣʦʥʠ ʅʂʊ ʟ ʧʘʢʝʨʥʠʤʠ ʢʦʤʧʦʥʦʚʢʘʤʠ 

ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʷʢ ʩʝʢʮʽʾ ʩʢʣʘʜʝʥʽ ʽʟ ʪʨʫʙ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʪʠʧʫ, ʪʘʢ ʽ ʦʢʨʝʤʽ 

ʝʣʝʤʝʥʪʠ: ʧʘʢʝʨʠ, ʷʢʦʨʽ, ʢʣʘʧʘʥʠ, ʟʘʤʢʦʚʽ ʦʧʦʨʠ, ʧʝʨʝʭʽʜʥʠʢʠ, ʽʥʰʽ ʦʨʠʛʽʥʘʣʴʥʽ 
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ʝʣʝʤʝʥʪʠ. ɺʩʽ ʚʦʥʠ ʟôʻʜʥʫʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʛʣʘʜʢʠʭ ʪʘ 

ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʪʨʫʙ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʥʽ ʨʠʟʠʢʽʚ ʥʝʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʥʜʘʨʪʥʠʭ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʣʦʥ 

ʅʂʊ ʟ ʧʘʢʝʨʥʠʤʠ ʢʦʤʧʦʥʦʚʢʘʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʠʭ ʫ [1, 

2] ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʶʯʠʭ ʥʘ ʢʦʣʦʥʫ ʅʂʊ ʥʘʚʘʥʪʘʞʝʥʴ 

ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʨʽʤ ʚʣʘʩʥʦʾ ʚʘʛʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʦʩʴʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʫʤʦʚʣʝʥʦʛʦ ʪʝʭʥʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʘʢʝʨʘ, ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʝʣʝʤʝʥʪʠ ʢʦʣʦʥʠ ʅʂʊ ʟ ʧʘʢʝʨʥʦʶ ʢʦʤʧʦʥʦʚʢʦʶ ʚ ʩʢʣʘʜʽ ʰʪʘʥʛʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʐʉʅʋ) ʩʪʚʦʨʶʻʪʴʩʷ ʱʝ ʪʠʩʢʦʤ ʨʽʜʠʥʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʛʣʠʙʠʥʘʭ. ʇʨʠ ʮʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʪʠʩʢʫ 

ʥʘ ʧʣʦʱʫ ʧʨʦʭʽʜʥʦʛʦ ʢʘʥʘʣʫ ʪʨʫʙ [1]. 

ʆʜʥʘʢ ʚ ʢʦʤʧʦʥʦʚʮʽ, ʱʦ ʤʽʩʪʠʪʴ ʮʠʨʢʫʣʷʮʽʡʥʽ ʢʣʘʧʘʥʠ ʯʠ ʽʥʰʽ 

ʦʨʠʛʽʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʅʂʊ. ʇʨʠʢʣʘʜ ʜʽʣʷʥʢʠ ʢʦʤʧʦʥʦʚʢʠ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. ʅʘʚʝʜʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʤʽʩʪʠʪʴ ʟôʻʜʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʤ ʧʝʨʝʚʽʜʥʠʢʦʤ 2 ʤʫʬʪʠ 1ʩʝʢʮʽʾ ʅʂʊ, ʩʢʣʘʜʝʥʦʾ ʟ 

ʪʨʫʙ ʽʟ ʚʠʩʘʜʞʝʥʠʤʠ ʢʽʥʮʷʤʠ ʜʽʘʤʝʪʨʦʤ 73 ʤʤ, ʟ ʦʨʠʛʽʥʘʣʴʥʦʶ ʜʝʪʘʣʣʶ 3 ʽʟ 

ʧʨʠʻʜʥʫʚʘʣʴʥʦʶ ʨʽʟʴʙʦʶ ʛʣʘʜʢʠʭ ʅʂʊ ʜʽʘʤʝʪʨʦʤ 89 ʤʤ ʘʙʦ ʞ ʮʠʨʢʫʣʷʮʽʡʥʠʤ 

ʢʣʘʧʘʥʦʤ. ʊʘʢʦʞ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʐʉʅʋ ʜʦ ʧʝʨʝʚʽʜʥʠʢʘ 2 ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʻʜʥʘʥʦ ʙʘʰʤʘʢ ʷʢʽʨʥʠʡ (ʫʥʽʚʝʨʩʘʣʴʥʠʡ) ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʢʨʽʧʣʝʥʥʷ ʧʦ API ʚʩʪʘʚʥʠʭ ʥʘʩʦʩʽʚ RHAM [3]. ɺ ʢʦʞʥʦʤʫ ʽʟ ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʧʘʜʢʽʚ ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʻ ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʴʙʽ ʛʣʘʜʢʠʭ 

ʅʂʊ ʜʽʘʤʝʪʨʦʤ 89 ʤʤ, ʦʜʥʘʢ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʽ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʭʽʜʥʦʛʦ 

ʢʘʥʘʣʫ ʻ ʨʽʟʥʠʤʠ.  

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʘʢʮʝʥʪ ʥʘ ʜʚʦʭ 

ʦʩʦʙʣʠʚʦʩʪʷʭ, ʱʦ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʣʦʥʠ ʅʂʊ, ʷʢʘ 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʧʨʠ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʽ. ʇʝʨʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʜʽʶʪʴ ʚ ʧʝʨʝʨʽʟʘʭ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʦʟʨʘʭʫʥʢʫ. ɼʨʫʛʦʶ ʞ ï 
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ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʾʾ ʥʝʙʝʟʧʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ. 

 

1 ï ʤʫʬʪʘ, 2 ï ʧʝʨʝʚʽʜʥʠʢ, 3 ï ʦʨʠʛʽʥʘʣʴʥʘ ʜʝʪʘʣʴ 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʜʽʣʷʥʢʠ ʢʦʤʧʦʥʦʚʢʠ ʽʟ ʨʽʟʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʜʽʘʤʝʪʨʘʤʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʜʝʪʘʣʴ 3, ʪʦ ʥʘ ʧʝʨʰʠʡ 

ʧʦʛʣʷʜ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʚʘʞʘʶʯʠ ʥʘ ʪʠʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʨʽʟʴʙʠ 

ʦʜʥʦʟʥʘʯʥʠʤ ʻ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʟʨʫʰʫʶʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʆʜʥʘʢ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʟʨʫʰʝʥʥʷʤ ʨʽʟʴʙʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʨʦʟʫʤʽʶʪʴ ʧʦʯʘʪʦʢ 

ʨʦʟ'ʻʜʥʘʥʥʷ ʨʽʟʴʙ ʪʨʫʙʠ ʽ ʤʫʬʪʠ, ʢʦʣʠ ʧʨʠ ʦʩʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʚ ʪʨʫʙʽ ʜʦʩʷʛʘʻ ʛʨʘʥʠʮʽ ʧʣʠʥʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ʏʝʨʝʟ ʮʝ ʪʨʫʙʘ ʜʝʱʦ ʩʪʠʩʢʘʻʪʴʩʷ, 

ʤʫʬʪʘ ʨʦʟʰʠʨʶʻʪʴʩʷ ʽ ʨʽʟʴʙʦʚʘ ʯʘʩʪʠʥʘ ʪʨʫʙʠ ʚʠʭʦʜʠʪʴ ʟ ʤʫʬʪʠ ʟʽ ʟʽʤ'ʷʪʠʤʠ ʽ 

ʟʨʽʟʘʥʠʤʠ ʚʝʨʰʠʥʘʤʠ ʫ ʾʾ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʪʘ ʙʝʟ ʟʨʽʟʫ ʨʽʟʴʙʠ ʙʽʣʷ ʾʾ 

ʦʩʥʦʚʠ. ɺʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʅʂʊ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʟʨʫʰʝʥʥʷ ʨʽʟʴʙʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʚʦʛʦ ʯʘʩʫ ʌ.ɯ. ʗʢʦʚʣʻʚ. 
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ʈʦʟʛʣʷʜʘʶʯʠ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʽ ʪʨʫʙʠ, ʚʽʥ ʚʚʘʞʘʚ ʾʭ ʪʦʥʢʦʩʪʽʥʥʠʤʠ. ʋ ʛʣʘʜʢʠʭ 

ʅʂʊ ʚʽʜʥʦʰʝʥʥʷ ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʜʦʨʽʚʥʶʻ ʜʣʷ 

ʪʽʣʘ 10...14, ʘ ʜʣʷ ʨʽʟʴʙʠ ï 15...20. ʊʘʢ ʷʢ ʫʤʦʚʥʦʶ ʛʨʘʥʠʮʝʶ ʤʽʞ ʪʦʥʢʦ- ʽ 

ʪʦʚʩʪʦʩʪʽʥʥʠʤʠ ʪʨʫʙʘʤʠ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ 18 ... 

20, ʨʽʟʴʙʦʚʫ ʜʽʣʷʥʢʫ ʛʣʘʜʢʠʭ ʅʂʊ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʦʥʢʦʩʪʽʥʥʠʡ ʝʣʝʤʝʥʪ. 

ʆʜʥʘʢ, ʇ.ʇ. ʐʫʤʽʣʦʚ ʫʪʦʯʥʠʚ ʬʦʨʤʫʣʫ ʌ.ɯ. ʗʢʦʚʣʻʚʘ ʚʚʽʚʰʠ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʦʩʥʦʚʥʦʛʦ ʪʽʣʘ ʪʨʫʙʠ, ʙʽʣʴʰ ʞʦʨʩʪʢʦʛʦ, ʥʽʞ ʦʩʣʘʙʣʝʥʘ ʨʽʟʴʙʦʚʘ 

ʯʘʩʪʠʥʘ. ɼʣʷ ʽʥʰʠʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʟʴʙʫ ʛʣʘʜʢʠʭ ʅʂʊ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʠ ʦʮʽʥʮʽ ʾʭ ʤʽʮʥʦʩʪʽ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ 

ʧʨʠʡʥʷʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʪʝ, ʱʦ ʨʦʟʨʘʭʫʥʦʢ ʨʽʚʥʦʤʽʮʥʠʭ ʅʂʊ ʚʝʜʝʪʴʩʷ ʟʘ 

ʥʘʧʨʫʞʝʥʥʷʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʪʽʥʮʽ ʛʣʘʜʢʦʾ ʯʘʩʪʠʥʠ ʪʨʫʙʠ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʝʙʝʟʧʽʜʩʪʘʚʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʢʣʘʜʽ ʢʦʣʦʥʠ ʅʂʊ ʩʢʣʘʜʝʥʦʾ 

ʽʟ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 73 ʤʤ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʷʢʽʨʥʦʛʦ ʙʘʰʤʘʢʘ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʚʩʪʘʚʥʠʭ ʥʘʩʦʩʽʚ. 

ʊʘʢʠʡ ʷʢʽʨʥʠʡ ʙʘʰʤʘʢ ʤʽʩʪʠʪʴ ʚʥʫʪʨʽʰʥʽ ʽ ʟʦʚʥʽʰʥʽ ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʽʟʴʙʠ 

ʚʽʜʧʦʚʽʜʥʦ 73-ʽʭ ʪʘ 89-ʠʭ ʛʣʘʜʢʠʭ ʅʂʊ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʽʮʥʦʩʪʽ 

ʢʦʣʦʥʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʾʾ ʩʢʣʘʜʽ ʱʝ ʡ ʧʘʢʝʨʥʦʾ ʢʦʤʧʦʥʦʚʢʠ ʷʢʽʨʥʠʡ ʙʘʰʤʘʢ 

ʜʦʮʽʣʴʥʦ ʢʨʽʧʠʪʠ ʩʘʤʝ ʟʘ ʟʦʚʥʽʰʥʶ ʨʽʟʴʙʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 89-ʠʤ ʛʣʘʜʢʠʤ ʅʂʊ. 

ɿ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʷʢʽʨʥʠʡ ʙʘʰʤʘʢ ʨʦʟʪʘʰʦʚʘʥʦ ʚ 

ʩʢʣʘʜʽ 73-ʾ ʢʦʣʦʥʠ ʥʘ ʛʣʠʙʠʥʽ 2000 ʤ. ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʢʦʣʦʥʠ 62 ʤʤ. 

ɻʫʩʪʠʥʘ ʨʽʜʠʥʠ 1000 ʢʛ/ʤ
3
. ʇʨʠ ʮʴʦʤʫ ʧʨʠʙʣʠʟʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʩʪʘʥʦʚʠʪʠʤʝ 

20 ʄʇʘ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʢʦʣʦʥʠ ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ 

ʢʘʥʘʣʫ ʪʨʫʙ ʩʪʘʥʦʚʠʪʠʤʝ 0,003 ʤ
2
, ʘ ʩʪʚʦʨʶʚʘʥʝ ʪʠʩʢʦʤ ʨʽʜʠʥʠ ʟʫʩʠʣʣʷ ʙʫʜʝ 

ʨʽʚʥʠʤ ʧʨʠʙʣʠʟʥʦ 60 ʢʅ. ʗʢʱʦ ʞ ʨʦʟʛʣʷʥʫʪʠ ʧʝʨʝʨʽʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ 

ʜʝʪʘʣʣʶ 3 (ʨʠʩ. 1) ʽ ʧʨʠʡʥʷʪʠ, ʱʦ ʚʦʥʘ ʻ ʷʢʽʨʥʠʤ ʙʘʰʤʘʢʦʤ, ʚ ʷʢʦʤʫ 

ʟʤʦʥʪʦʚʘʥʠʡ ʥʘʩʦʩ, ʪʦ ʧʣʦʱʘ ʜʽʾ ʪʠʩʢʫ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 
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ʪʦʨʮʷ ʨʽʟʴʙʠ, ʷʢʠʡ ʜʣʷ 89-ʠʭ ʅʂʊ ʨʽʚʥʠʡ 86 ʤʤ, ʽ ʩʪʘʥʦʚʠʪʠʤʝ 0,0058 ʤ
2
. ʇʨʠ 

ʪʠʩʢʫ 20 ʄʇʘ ʩʪʚʦʨʶʚʘʥʝ ʟʫʩʠʣʣʷ ʩʢʣʘʜʝ ʧʨʠʙʣʠʟʥʦ 114 ʢʅ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧʦʥʦʚʦʢ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʽʟʥʠʮʽ ʫ ʩʪʚʦʨʶʚʘʥʠʭ ʟʫʩʠʣʣʷʭ ʧʦʥʘʜ 50 ʢʅ. 

ɼʣʷ ʦʢʨʝʤʠʭ ʧʝʨʝʨʽʟʽʚ ʢʦʤʧʦʥʦʚʢʠ ʪʘʢʘ ʥʝʪʦʯʥʽʩʪʴ ʤʦʞʝ ʦʙʫʤʦʚʠʪʠ ʩʫʪʪʻʚʝ 

ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ, ʘʙʦ ʞ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʟʫʩʠʣʴ, ʷʢʽ 

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʧʨʠ ʟʨʠʚʽ ʧʘʢʝʨʘ. 

ɺʠʩʥʦʚʢʠ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʤʽʮʥʦʩʪʽ ʢʦʣʦʥ ʅʂʊ ʽ ʟʦʢʨʝʤʘ 

ʪʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʧʘʢʝʨʥʽ ʢʦʤʧʦʥʦʚʢʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʻ ʥʘ ʝʪʘʧʽ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʽʶʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʚʠʙʽʨ ʧʨʘʚʠʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʮʝʩʫ 

ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʾʾ ʥʝʙʝʟʧʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʈɼ 39-1-306-79 ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʨʘʩʯʝʪʫ ʢʦʣʦʥʥ ʥʘʩʦʩʥʦ-ʢʦʤʨʝʩʦʨʥʳʭ 

ʪʨʫʙ. ʂʫʡʙʳʰʝʚ. 1980. 83 ʩ.  

2. ʉʆʋ 11.2-20077720-026:2008 ʉʚʝʨʜʣʦʚʠʥʠ ʥʘ ʛʘʟ ʽ ʥʘʬʪʫ. ʈʦʟʨʘʭʫʥʦʢ 

ʢʦʣʦʥ ʥʘʩʦʩʥʦ-ʢʦʤʨʝʩʦʨʥʠʭ ʪʨʫʙ. ʂʠʾʚ: ʅɸʂ ñʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠò. 2008. 118 ʩ.  

3. ɻʣʫʙʠʥʥʳʝ ʰʪʘʥʛʦʚʳʝ ʥʘʩʦʩʳ. ʂʘʪʘʣʦʛ. 

http://www.tdneftemash.ru/files/gshn.pdf. 
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ʈʆɿʈʆɹʃɽʅʅʗ ʈɽʎɽʇʊʋʈ ʊɸ ɺʀʈʆɹʅʀʎʊɺʆ ʄɸʈɻɸʈʀʅɯɺ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʅɸʇʆɺʅʖɺɸʏɯɺ 

 

ɼʦʨʦʛʽʥ ɯʚʘʥ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪ 

ɹʘʭʤʘʯ ɺʦʣʦʜʠʤʠʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʄʘʨʛʘʨʠʥ ï ʮʝ ʞʠʨʦ-ʚʦʜʥʘ ʝʤʫʣʴʩʽʷ, ʚʠʛʦʪʦʚʣʝʥʘ 

ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ (ʘʙʦ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʞʠʨʫ), ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʚʦʜʠ, ʝʤʫʣʴʛʘʪʦʨʽʚ, ʘʨʦʤʘʪʠʟʘʪʦʨʽʚ ʪʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʰʠʭ ʜʦʙʘʚʦʢ, ʟ 

ʫʤʦʚʦʶ, ʱʦ ʞʠʨʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 20 % ʽ ʙʽʣʴʰʝ. 

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʣʽʥʘʨʽʾ (ʧʨʦʤʠʩʣʦʚʽʡ ʪʘ ʜʦʤʘʰʥʽʡ), 

ʢʦʥʜʠʪʝʨʩʴʢʦʤʫ ʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢ ʽʥʛʨʝʜʽʻʥʪ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʪʨʘʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʄʦʞʝ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʞʠʚʘʪʠʩʷ ʚ ʾʞʫ. 

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʚʠʩʪʫʧʘʻ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʧʨʦʜʫʢʪʦʤ ʟ ʫʩʽʭ 

ʭʘʨʯʦʚʠʭ ʞʠʨʽʚ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʮʴʦʛʦ ï ʜʦʩʪʫʧʥʽʩʪʴ, ʱʦ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ 

ʷʚʠʱʝʤ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ. ʉʧʦʞʠʚʘʯʝʤ ʤʘʨʛʘʨʠʥ ʯʘʩʪʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʤʽʥʥʠʢ ʚʝʨʰʢʦʚʦʛʦ ʤʘʩʣʘ, ʪʘ ʡ ʨʝʢʣʘʤʦʶ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʪʘʢ 

ʩʘʤʦ (ʥʘʧʨʠʢʣʘʜ, ʷʢ çʣʝʛʢʝ ʤʘʩʣʦè). ʆʜʥʘʢ ʚʘʨʪʦ ʨʦʟʤʝʞʦʚʫʚʘʪʠ ʮʽ ʜʚʘ 

ʧʨʦʜʫʢʪʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʠʡ ʥʝ ʤʦʞʝ ʧʦʚʥʦʮʽʥʥʦ ʟʘʤʽʥʠʪʠ ʜʨʫʛʠʡ. ʋ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʮʝ ʚʨʘʭʦʚʘʥʦ ʥʘʚʽʪʴ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʡ ʩʣʦʚʦ çʤʘʩʣʦè 

ʟʘʙʦʨʦʥʝʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʤʘʨʛʘʨʠʥʫ, ʟʦʢʨʝʤʘ, ʚʢʘʟʫʚʘʪʠ ʡʦʛʦ ʥʘ 

ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ.  

ʄʘʨʛʘʨʠʥ ʽ ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ ʤʘʶʪʴ ʩʭʦʞʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʢʦʥʩʠʩʪʝʥʮʽʶ, 

ʩʤʘʢʦ-ʘʨʦʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʣʝ, ʚʟʘʛʘʣʽ, ʾʭ ʩʪʨʫʢʪʫʨʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. 

ʄʘʨʛʘʨʠʥ ʤʦʞʝ ʤʽʩʪʠʪʠ ʟʦʣʫ, ʭʦʣʽʥ, ʚʽʪʘʤʽʥʠ ɽ, ɺ2, ɸ ʽ ʈʈ, ʘ ʪʘʢʦʞ ʤʘʢʨʦ- ʪʘ 
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ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʬʦʩʬʦʨ, ʥʘʪʨʽʡ, ʢʘʣʽʡ, ʤʘʛʥʽʡ ʽ ʢʘʣʴʮʽʡ). ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʢʦʨʠʩʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʚʚʦʜʷʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʫ ʩʧʝʮʽʘʣʴʥʦ.  

ʊʦʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʮʝʧʪʫʨ ʤʘʨʛʘʨʠʥʽʚ ʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʘʨʛʘʨʠʥʦʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ɺ ʷʢʦʩʪʽ ʩʤʘʢʦʚʠʭ ʜʦʙʘʚʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʘʪʫʨʘʣʴʥʽ ʥʘʧʦʚʥʶʚʘʯʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʾ ʤʘʨʛʘʨʠʥʽʚ ʟ ʥʘʧʦʚʥʶʚʘʯʘʤʠ; 

¶ ʨʦʟʨʦʙʠʪʠ ʨʝʮʝʧʪʫʨʠ ʤʘʨʛʘʨʠʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʩʠʨʦʚʠʥʠ; 

¶ ʜʦʩʣʽʜʠʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʟʨʘʟʢʽʚ ʤʘʨʛʘʨʠʥʽʚ, 

ʚʠʟʥʘʯʠʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ; 

¶ ʨʦʟʨʦʙʠʪʠ ʘʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʪʘ ʧʽʜʽʙʨʘʪʠ ʢʦʤʧʣʝʢʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ; 

¶ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ. 

ʄʘʪʝʨʠʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷʽ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟʛʽʜʥʦ ɼʉʊʋ 4465:2005. çʄʘʨʛʘʨʠʥ. ɿʘʛʘʣʴʥʽ 

ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ.ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶè [1]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʉʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ - ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟʘ ʰʠʨʦʢʠʤ ʢʦʣʦʤ 

ʥʫʪʨʽʻʥʪʽʚ. 

ʇʨʠ ʚʠʙʦʨʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʤʠ ʢʝʨʫʚʘʣʠʩʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʜʦʮʽʣʴʥʽʩʪʶ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʜʦʨʦʚʦʤʫ ʭʘʨʯʫʚʘʥʥʽ, ʥʘʷʚʥʽʩʪʶ, 

ʜʦʩʪʫʧʥʽʩʪʶ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʨʝʮʝʧʪʫʨ ʤôʷʢʠʭ 
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ʤʘʨʛʘʨʠʥʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʩʢʽʧʣʠʚʦʛʦ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʠ 

ʟʫʧʠʥʠʣʠʩʴ ʥʘ ʪʘʢʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʢʘʭ: 

- ɽʢʩʪʨʘʢʪ ʧʝʪʨʫʰʢʠ  

- ʇʦʣʽʝʢʩʪʨʘʢʪ ʛʦʨʦʙʠʥʦʚʠʡ  

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʚ ʩʢʣʘʜʽ ʨʝʮʝʧʪʫʨ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʷʢʦʩʪʽ ʟʘ 

ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʜʦʙʘʚʢʠ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʶʯʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ʄʘʶʪʴ ʥʘʣʝʞʥʠʡ ʩʪʘʥ ʧʘʢʫʚʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, 

ʭʘʨʘʢʪʝʨʥʠʡ ʩʤʘʢ ʪʘ ʟʘʧʘʭ, ʙʝʟ ʩʪʦʨʦʥʥʽʭ ʧʨʠʩʤʘʢʽʚ ʪʘ ʟʘʧʘʭʽʚ ʯʠ ʦʟʥʘʢ 

ʧʩʫʚʘʥʥʷ.  

ɹʽʦʬʣʘʚʦʥʦʾʜʠ ʪʘ ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʧʨʠʩʫʪʥʽ ʚ ʝʢʩʪʨʘʢʪʘʭ ʚʠʷʚʣʷʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʶʯʫ, ʞʦʚʯʦʛʽʥʥʫ, ʧʨʦʪʠʚʽʨʫʩʥʫ ʪʘ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ɓ-ʢʘʨʦʪʠʥ ʩʧʨʠʷʻ ʟʘʭʠʩʪʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʠʭ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʻ 

ʘʥʪʠʦʢʠʩʣʶʚʘʯʝʤ []. 

ʊʘʙʣʠʮʷ 1 

ʈʝʮʝʧʪʫʨʠ ʨʦʟʨʦʙʣʝʥʠʭ ʙʫʪʝʨʙʨʦʜʥʠʭ ʤʘʨʛʘʨʠʥʽʚ 

ʈʝʮʝʧʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʂʦʥʪʨʦʣʴ 

ʄʘʩʣʷʥʘ 

ʢʦʨʽʚʢʘ 

ʇʽʢʘʥʪʥʠʡ ʊʨʘʚôʷʥʠʡ 

 

ɺʝʨʰʢʠ ʢʦʨʦʚôʷʯʽ ʤʦʣʦʯʥʽ (35%ʞʠʨʫ) 1,5 2,5 2,5 

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ ʨʘʬʽʥʦʚʘʥʘ, ʜʝʟʦʜʦʨʦʚʘʥʘ 34,50 22,0 18,00 

ʇʝʨʝʝʪʝʨʠʬʽʢʦʚʘʥʠʡ ʞʠʨ 

Tʧʣ. 35
0
ʉ, ʪʚʝʨʜʽʩʪʴ 180 ʛ/ʩʤ 

- 20,00 16,00 

ɻʽʜʨʦʛʝʥʽʟʦʚʘʥʠʡ ʞʠʨ  

Tʧʣ. 42
0
ʉ, ʪʚʝʨʜʽʩʪʴ 800 ʛ/ʩʤ 

15,00 7,00 6,00 

ɽʤʫʣʴʛʘʪʦʨ Palsgaard 0291 0,60 0,60 0,70 

ʃʝʮʝʪʠʥ 0,15 0,15 - 

ʉʽʣʴ  2,75 3,00 3,00 

ʃʠʤʦʥʥʘ ʢ-ʪʘ 10-% ʨ-ʥ 0,30 0,30 0,30 

ʉʫʭʝ ʤʦʣʦʢʦ 0,07 - - 

ɽʢʩʪʨʘʢʪ ʛʦʨʦʙʠʥʠ - 1,50 - 
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ɽʢʩʪʨʘʢʪ ʧʝʪʨʫʰʢʠ - - 0,60 

ʉʦʨʙʽʪ ʢʘʣʽʶ  0,08 0,08 0,08 

ɺʦʜʘ  45,09 42,07 49,62 

ɾʠʨ ʚʩʴʦʛʦ 50,26 49,38 40,80 

 

ɺʢʣʶʯʝʥʽ ʧʨʠʨʦʜʥʽ ʜʦʙʘʚʢʠ ʤʽʩʪʷʪʴ ʮʽʣʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʥʦʚʠʭ ʤʘʨʛʘʨʠʥʽʚ ʪʘ 

ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥʠ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʾʭ ʷʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʩʘʤʝ ʥʠʤʠ ʢʝʨʫʶʪʴʩʷ ʩʧʦʞʠʚʘʯʽ ʧʨʠ ʚʠʙʦʨʽ ʪʦʛʦ 

ʯʠ ʽʥʰʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻ ʩʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʥʘ 

ʜʘʥʫ ʧʨʦʜʫʢʮʽʶ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʥʦʚʠʭ ʙʫʪʝʨʙʨʦʜʥʠʭ ʤʘʨʛʘʨʠʥʽʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʜʝʛʫʩʪʘʮʽʡ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʤʠ 50-ʪʠ 

ʙʘʣʦʚʦʶ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʚʝʜʝʥʠʭ ʜʝʛʫʩʪʘʮʽʡʥʠʭ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʨʛʘʨʠʥʽʚ ʚ ʮʽʣʦʤʫ ʙʫʣʦ ʚʠʟʥʘʥʦ ʧʝʨʝʚʘʛʫ 

ʨʦʟʨʦʙʣʝʥʠʭ ʥʦʚʠʭ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ ʥʘʜ ʢʦʥʪʨʦʣʴʥʠʤʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʛʘʨʤʦʥʽʡʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʚʥʝʩʝʥʠʭ ʜʦʙʘʚʦʢ ʟ ʦʩʥʦʚʥʠʤʠ ʨʝʮʝʧʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʝʛʫʩʪʘʮʽʾ ʩʝʨʝʜʥʴʦʢʘʣʦʨʽʡʥʠʭ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ ʧʽʜʪʚʝʨʜʠʣʠ 

ʾʭ ʚʠʩʦʢʫ ʷʢʽʩʪʴ.  

ʊʘʙʣʠʮʷ 2 

ɿʚʝʜʝʥʘ ʜʝʛʫʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʠʭ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ 

ʂʦʥʪʨʦʣʴ  

ʄʘʩʣʷʥʘ ʢʦʨʽʚʢʘ 
ñʊʨʘʚôʷʥʠʡò 

ʟ ʝʢʩʪʨʘʢʪʦʤ 

ʧʝʪʨʫʰʢʠ 

ñʇʽʢʘʥʪʥʠʡò 

ʟ ʧʦʣʽʝʢʩʪʨʘʢʪʦʤ 

ʛʦʨʦʙʠʥʠ 

 

ɿʘʧʘʭ 12 14 15 

ʂʦʥʩʠʩʪʝʥʮʽʷ 

ʪʘ ʚʠʛʣʷʜ ʥʘ 

ʨʦʟʨʽʟʽ 

10 8 9 

ʂʦʣʽʨ 4 5 5 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ 

43 46 44 
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ʄôʷʢʠʡ ʤʘʨʛʘʨʠʥ ñʇʽʢʘʥʪʥʠʡò ʚʽʜʨʽʟʥʷʚʩʷ ʩʧʝʮʠʬʽʯʥʠʤ ʧʨʠʻʤʥʠʤ 

ʩʤʘʢʦʤ ʪʘ ʟʘʧʘʭʦʤ ʚʚʝʜʝʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ñʇʽʢʘʥʪʥʦʾò ʥʘ ʦʩʥʦʚʽ ʦʣʽʡʥʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʧʨʷʥʦʱʽʚ. ɼʘʥʽ ʜʦʙʘʚʢʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʢʦʤʧʣʝʢʩ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʘʥʦʛʦ ʤʘʨʛʘʨʠʥʫ. ɺʽʥ ʦʪʨʠʤʘʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʫ 

ʦʮʽʥʢʫ ʟ ʢʦʥʪʨʦʣʝʤ ï 44 ʙʘʣʠ (ʢʦʥʪʨʦʣʴ 43 ʙʘʣʠ). ɺʢʣʶʯʝʥʥʷ ʜʦ ʨʝʮʝʧʪʫʨʠ 

ʤʘʨʛʘʨʠʥʫ ñʊʨʘʚôʷʥʠʡò ʝʢʩʪʨʘʢʪʫ ʧʝʪʨʫʰʢʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʡʦʛʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʜʘʣʠ ʧʨʠʪʘʤʘʥʥʦʛʦ ʧʝʪʨʫʰʮʽ ʟʘʧʘʭʫ ʪʘ ʢʦʣʴʦʨʫ. 

ɺʽʥ ʦʪʨʠʤʘʚ 46 ʙʘʣʽʚ (ʢʦʥʪʨʦʣʴ 43 ʙʘʣʠ).  

ʂʦʥʩʠʩʪʝʥʮʽʷ ʥʦʚʠʭ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ ʚʠʷʚʠʣʘʩʷ ʜʝʱʦ ʤôʷʢʰʦʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʤʘʨʛʘʨʠʥʘʤʠ, ʘʣʝ ʟʘʣʠʰʘʣʘʩʷ ʚ ʤʽʨʫ ʧʣʘʩʪʠʯʥʦʶ, 

ʦʜʥʦʨʽʜʥʦʶ, ʤʘʟʢʦʶ, ʥʘ ʨʦʟʨʽʟʽ ʙʣʠʩʢʫʯʦʶ ʪʘ ʩʫʭʦʶ ʥʘ ʚʠʛʣʷʜ. ʄʘʨʛʘʨʠʥ 

ñʊʨʘʚôʷʥʠʡò ʚʽʜʨʽʟʥʷʚʩʷ ʥʘʡʙʽʣʴʰ ʤôʷʢʦʶ ʢʦʥʩʠʩʪʝʥʮʽʻʶ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ 

ʥʠʞʯʦʶ ʞʠʨʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʽʥʰʠʤʠ ʤʘʨʛʘʨʠʥʘʤʠ. 

ɼʦ ʚʘʞʣʠʚʠʭ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʪʝʨʙʨʦʜʥʠʭ ʤʘʨʛʘʨʠʥʽʚ 

ʚʽʜʥʦʩʠʪʴʩʷ ʧʣʘʩʪʠʯʥʽʩʪʴ. ɼʣʷ ʚʠʩʦʢʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʨʛʘʨʠʥʫ, ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʞʠʨʦʚʦʾ ʨʝʮʝʧʪʫʨʠ ʪʘ 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʣʷ ʬʽʢʩʘʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʠʭ ʤôʷʢʠʭ 

ʤʘʨʛʘʨʠʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʽʜ ʨʝʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʦʟʫʤʽʶʪʴ ʚʥʫʪʨʽʰʥʶ 

ʜʝʬʦʨʤʘʮʽʶ ʦʙôʻʢʪʫ ʧʽʜ ʜʽʻʶ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ 

ʬʫʥʢʮʽʻʶ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʽ ʚʠʟʥʘʯʘʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢ ʚôʷʟʢʽʩʪʴ, ʪʝʢʫʯʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ.  

ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʩʪʽ ʽ ʥʘʧʨʫʛʠ ʟʩʫʚʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 

ʚʠʟʥʘʯʘʣʠ ʪʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʪʘʮʽʡʥʦʤʫ ʚʽʩʢʦʟʠʤʝʪʨʽ RHEOTEST 2 (50 Hz - 

Typ RV2) ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʮʠʣʽʥʜʨʦʤ S2, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 40
0
ʉ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ 

ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʩʪʽ ʚʽʜ ʥʘʧʨʫʛʠ ʟʩʫʚʫ ʨʠʩ. 1 

 ʅʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʤôʷʢʽ ʤʘʨʛʘʨʠʥʠ, 

ʷʢ ʢʦʣʦʾʜʥʽ ʩʠʩʪʝʤʠ, ʧʦʚʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʩʠʩʪʝʤʠ ʜʣʷ ʷʢʠʭ 
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ʭʘʨʘʢʪʝʨʥʠʡ ʧʨʦʷʚ ʽʩʪʠʥʥʦʾ ʧʨʫʞʥʦʩʪʽ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʩʠʩʪʝʤ, 

ʷʢʽ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ. 

ʌʦʨʤʘ ʢʨʠʚʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʠʩʪʝʤʠ ʻ 

ʧʩʝʚʜʦʧʣʘʩʪʠʯʥʠʤʠ, ʪʦʙʪʦ ʾʭ ʪʝʯʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷʤ ʚʠʭʽʜʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʩʣʘʙʣʝʥʥʷʤ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ.  

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ 

ʫʟʘʛʘʣʴʥʝʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʢʦʞʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʦʤʫ ʤʘʨʛʘʨʠʥʽ. ɼʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʝʤʫʣʴʩʽʡʥʦʾ ʧʨʠʨʦʜʠ 

ʪʘʢʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʛʨʘʥʠʯʥʘ ʥʘʧʨʫʛʘ ʟʩʫʚʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʪʝʯʽʾ ʨʝʯʦʚʠʥʠ 

ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʡʥʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

 

 

ʈʠʩ. 1 ʈʝʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤôʷʢʠʭ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʨʛʘʨʠʥʽʚ 

 

ɺ ʤʘʨʛʘʨʠʥʽ ñʊʨʘʚôʷʥʠʡò ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʥʪʨʦʣʝʤ ʪʘ ʤʘʨʛʘʨʠʥʦʤ 

ñʇʽʢʘʥʪʥʠʡò ʚʝʣʠʯʠʥʘ ʛʨʘʥʠʯʥʦʾ ʥʘʧʨʫʛʠ ʟʩʫʚʫ ʚʠʷʚʠʣʘʩʷ ʥʠʞʯʦʶ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʜʠʩʧʝʨʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʞʠʨʦʚʦʾ ʦʩʥʦʚʠ). ʆʩʪʘʥʥʻ 
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ʯʘʩʪʢʦʚʦ ʧʦʚôʷʟʘʥʝ ʟ ʥʠʟʴʢʦʶ ʪʚʝʨʜʽʩʪʶ ʜʘʥʦʛʦ ʤʘʨʛʘʨʠʥʫ (14ʛ/ʩʤ), ʪʘ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʻ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ ʤʘʨʛʘʨʠʥʫ ñʊʨʘʚôʷʥʠʡò. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʨʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʨʛʘʨʠʥʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʾ ʚôʷʟʢʦʩʪʽ ʥʝʟʨʫʡʥʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʝʤʫʣʴʩʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʫ ʪʝʯʽʾ ʪʘ ʛʨʘʥʠʯʥʦʾ ʥʘʧʨʫʛʠ ʟʩʫʚʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʝʯʽʾ ʨʝʯʦʚʠʥʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʡʥʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ 

ʜʠʩʧʝʨʩʥʦʾ ʬʘʟʠ ʚ ʩʢʣʘʜʽ ʾʭ ʨʝʮʝʧʪʫʨ ʪʘ ʪʚʝʨʜʦʩʪʽ ʤʘʨʛʘʨʠʥʽʚ ʽ ʟʨʦʩʪʘʻ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʩʪʘʥʥʽʭ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʩʠʩʪʝʤ.  

ɽʬʝʢʪʠʚʥʘ ʚôʷʟʢʽʩʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʮʽ ʪʝʯʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʤʘʨʛʘʨʠʥʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 40
0
ʉ ʣʝʞʠʪʴ ʚ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʚʽʜ 5 ʜʦ 22 ʇʘ*ʩ , ʧʨʠ 

ʥʘʧʨʫʟʽ ʟʩʫʚʫ ʚʽʜ 9 ʜʦ 23 ʇʘ, ʱʦ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʞʠʨʦʚʘ ʦʩʥʦʚʘ ʥʦʚʠʭ ʤôʷʢʠʭ ʤʘʨʛʘʨʠʥʽʚ ʟʘʜʦʚʦʣʴʥʷʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʨʛʘʨʠʥʫ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʩʘʤʝ 

ʩʤʘʢʦʚʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʨʛʘʨʠʥʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʽʡʢʦʾ 

ʤʘʨʛʘʨʠʥʦʚʦʾ ʝʤʫʣʴʩʽʾ ʧʨʠ ʚʤʽʩʪ ʞʠʨʫ 40-50 % ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ɽʢʩʪʨʘʢʪ 

ʛʦʨʦʙʠʥʠ1,50% ʘʙʦ ɽʢʩʪʨʘʢʪ ʧʝʪʨʫʰʢʠ 0,6%. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʝʮʝʧʪʫʨʘʭ 

ʤʘʛʘʨʠʥʽʚ ʩʤʘʢʦʚʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʤʘʨʛʘʨʠʥʽʚ 

ʪʘ ʧʽʜʚʠʱʫʻ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʟʨʘʟʢʽʚ ʤʘʨʛʘʨʠʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ 

ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɼʉʊʋ 4465:2005. çʄʘʨʛʘʨʠʥ.ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ.è 

2. ʅʦʩʝʥʢʦ ʊ.ʊ., ɹʘʙʝʥʢʦ ɺ.ɯ, ɹʘʭʤʘʯ ɺ.ʆ., ʂʫʙʘʡʯʫʢ ʆ.ʆ. ʆʧʪʠʤʽʟʘʮʽʷ 

ʨʝʮʝʧʪʫʨʠ ʤʘʡʦʥʝʟʥʠʭ ʝʤʫʣʴʩʽʡ ʟ ʷʻʯʥʠʤ ʙʽʣʢʦʤ. ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʅʋʍʊ. ï ʂ.: 

ʅʋʍʊ, 2018, ʚʠʧ. 24 ˉ 4, - ʩ. 185-194 
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ɺɯɼʅʆɺʃɽʅʅʗ ʆʂɸʃʀʅʀ ʐɺʀɼʂʆʈɯɿɸʃʔʅʀʍ ʉʊɸʃɽʁ ɺ 

ʇʆʃʋʄôʗʅʀʍ ʇɽʏɸʍ ʇʈʆʄʀʉʃʆɺʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

ɭʨʦʬʻʻʚʘ ɸʣʽʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢ.ʪ.ʥ., ʩʪ.ʚʠʢʣʘʜʘʯ 

ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʂʦʚʪʫʥ ɼʝʥʠʩ ɺʘʣʝʨʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʊʝʧʣʦʝʥʝʨʛʝʪʠʢʘè 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʧʦʩʦʙʠ ʟʤʝʥʰʝʥʥʷ ʫʛʘʨʫ ʽ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʚ ʧʦʣʫʤ'ʷʥʠʭ ʧʝʯʘʭ 

ʟʚʦʜʷʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʜʦ ʚʧʣʠʚʫ ʥʘ ʯʠʥʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʝ ʦʢʠʩʣʝʥʥʷ ʤʝʪʘʣʫ, ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʞʠʤʽʚ ʥʘʛʨʽʚʫ 

ʤʝʪʘʣʫ, ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʯʝʡ ʽ ʾʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʦʙʣʝʤʘ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟ ʧʠʪʘʥʴ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʦʢʘʣʠʥʠ, ʘʣʝ ʽ ʾʾ ʫʪʠʣʽʟʘʮʽʾ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʮʝ ʧʠʪʘʥʥʷ ʥʘʙʫʚʘʻ ʜʣʷ 

ʦʢʘʣʠʥʠ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ. ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʣʝʛʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʘʜʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʪʘ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʡ ʫʪʠʣʽʟʘʮʽʾ ʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ 

ʚʪʦʨʠʥʥʦʾ ʤʝʪʘʣʦʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʰʠʭʪʠ ʜʣʷ ʚʫʛʣʝʪʝʨʤʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʻʾ 

ʦʢʘʣʠʥʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʾʾ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 

ʤʝʪʘʣʽʟʘʮʽʾ ʦʢʘʣʠʥʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʰʠʭʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʝʪʘʣʽʟʦʚʘʥʦʛʦ ʣʝʛʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʩʫʯʘʩʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʛʨʽʚʫ ʚʪʦʨʩʠʨʦʚʠʥʠ ʚ ʢʘʧʩʫʣʽ, 

ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʫ ʢʦʻʬʬʽʮʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ, ʪʝʦʨʝʪʠʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʇʨɸʊ "ɼʥʽʧʨʦʩʧʝʮʩʪʘʣʴ" ʚʠʨʦʙʥʠʮʪʚʦ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʩʪʘʣʝʡ ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʤʝʪʘʣʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ (ʤʝʪʘʣʦʚʽʜʩʽʚ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ, ʦʢʘʣʠʥʘ, 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʙʨʽʟʴ, ʤʝʪʘʣʝʚʘ ʩʪʨʫʞʢʘ), ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʷʢʠʭ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʩʪʫʧʝʥʽ ʚʽʜʧʦʚʽʜʘʻ ʩʦʨʪʘʤʝʥʪʫ ʤʘʨʦʢ ʩʪʘʣʝʡ, ʷʢʽ ʚʠʧʣʘʚʣʷʶʪʴʩʷ.  

ʗʢʱʦ ʧʦʚʝʨʥʝʥʥʷ ʤʝʪʘʣʝʚʦʾ ʦʙʨʽʟʽ ʽ ʨʽʟʮʝʚʦʾ ʩʪʨʫʞʢʠ ʚ ʤʝʪʘʣʫʨʛʽʡʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʩʪʚʦʨʶʻ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʨʙ̔ʥʦʜʠʩʧʝʨʩʥʦʾ ʘʙʨʘʟʠʚʥʦʾ ʩʪʨʫʞʢʠ ʽ ʦʢʘʣʠʥʠ ʫ ʩʢʣʘʜʽ ʰʠʭʪʠ ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʣʘʚʢʠ ʙʝʟ ʾʭ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʚ'ʷʟʘʥʝ ʟʽ ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʫʪʠʣʽʟʘʮʽʾ ʦʢʘʣʠʥʠ ʚʠʩʦʢʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʷʢ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʤʽʩʪʠʪʴ ʣʝʛʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʻ ʾʾ ʚʫʛʣʝʪʝʨʤʽʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʩʢʣʘʜʽ ʥʘʩʠʧʥʦʾ ʰʠʭʪʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʠ ʚʠʧʣʘʚʮʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ. ɼʝʬʽʮʠʪ 

ʣʝʛʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʾʭ ʟʥʘʯʥʘ ʚʘʨʪʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʦʛʦ ʧʘʨʢʫ 

ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʝʯʝʡ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʇʨɸʊ "ɼʥʽʧʨʦʩʧʝʮʩʪʘʣʴ" 

ʚʠʧʫʩʢ ʤʝʪʘʣʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʣʘʩʥʦʤʫ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʙʦʨʫ 

ʩʢʣʘʜʫ ʥʘʩʠʧʥʦʾ ʰʠʭʪʠ ʽ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɺʠʙʽʨ ʩʢʣʘʜʫ ʰʠʭʪʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʾʾ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʚʠʢʦʥʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺ ʷʢʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʰʠʭʪʠ ʚʠʢʦʨʠʩʪʘʣʠ 

ʧʦʜʨʽʙʥʝʥʫ ʜʦ ʬʨʘʢʮʽʾ 0,63 ʤʤ ʦʢʘʣʠʥʫ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʈ6ʄ5, ʛʨʘʬʽʪ 

0,45 ʤʤ ʽ ʤʝʪʘʣʝʚʫ ʩʪʨʫʞʢʫ ʩʠʣʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʩʪʘʣʽ ʈ6ʄ5. ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʢʘʣʠʥʦʶ ʽ ʛʨʘʬʽʪʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 85% ʽ 15 % (ʧʦ ʤʘʩʽ). 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʩʢʣʘʜʠ ʰʠʭʪʠ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʤʽʩʪʦʤ ʤʝʪʘʣʦʜʦʙʘʚʦʢ, ʘ ʩʘʤʝ: ˉ 1 - 

15 %; ˉ 2 - 30 %; ˉ 3 - 45 % (ʧʦ ʤʘʩʽ). 

ʅʘʛʨʽʚ ʜʦʩʣʽʜʥʠʭ ʢʘʧʩʫʣ ʚʠʢʦʥʘʣʠ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʚʦʛʥʝʚʦʛʦ ʩʪʝʥʜʫ 

ʨʦʟʛʣʷʜʫʚʘʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʨʝʞʠʤʽ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʯʽ. 
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ɺʠʟʥʘʯʝʥʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʢʘʣʠʥʦʚʤʽʩʥʦʾ ʰʠʭʪʠ (ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, 

ʝʬʝʢʪʠʚʥʘ ʧʠʪʦʤʘ ʦʙ'ʻʤʥʘ ʪʝʧʣʦʻʤʥʦʩʪʴ), ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʰʠʭʪʽ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʩʢʣʘʜʽʚ ʰʠʭʪʠ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʣʶ ʚʠʢʦʥʘʣʠ ʨʽʰʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʽ 

ʚʠʟʥʘʯʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʫ ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ. ɺ ʦʩʥʦʚʫ ʨʽʰʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʚʽʜʦʤʝ ʢʣʘʩʠʯʥʝ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʢʦʥʘʣʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʝʪʘʣʽʟʘʮʽʾ ʦʢʘʣʠʥʠ ʜʣʷ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʛʨʽʚʫ ʰʠʭʪʠ, ʱʦ ʤʽʩʪʠʪʴ 30% ʩʪʨʫʞʢʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʷʢʦʩʪʽ ʨʝʘʢʮʽʡʥʦʾ 

ʤʽʩʪʢʦʩʪʽ ʜʣʷ ʥʘʛʨʽʚʫ ʽ ʤʝʪʘʣʽʟʘʮʽʾ ʰʠʭʪʠ ʥʘ ʦʩʥʦʚʽ ʦʢʘʣʠʥʠ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ 

ʩʪʘʣʽ, ʱʦ ʤʽʩʪʠʪʴ (30é45) % (ʧʦ ʤʘʩʽ) ʩʪʨʫʞʢʫ ʩʠʣʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ, ʚʠʙʨʘʥʽ 

ʤʝʪʘʣʝʚʽ ʢʘʧʩʫʣʠ Ï (0,3é0,4) ʤ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜ ʙʨʠʢʝʪʦʚʘʥʦʾ ʰʠʭʪʠ,   % (ʧʦ ʤʘʩʽ): 

ῐ ʧʦʜʨʽʙʥʝʥʽ ʣʝʛʦʚʘʥʽ ʤʝʪʘʣʝʚʽ ʚʽʜʭʦʜʠ     7,6 ï 39,5; 

ῐ ʚʫʛʣʝʮʝʚʠʡ ʚʽʜʥʦʚʥʠʢ                              5,0 ï 10,3; 

ῐ ʟʚôʷʟʫʚʘʣʴʥʝ                                              5,7 ï 9,5; 

ῐ ʦʢʩʠʜʠ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ                      ʨʝʰʪʘ. 

ɺʠʩʥʦʚʢʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʦʢʘʣʠʥʠ ʚ ʫʤʦʚʘʭ ʧʦʣʫʤ'ʷʥʠʭ ʥʘʛʨʽʚʘʣʴʥʠʭ 

ʧʝʯʝʡ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʦʙʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ 

ʰʠʭʪʠ ʜʣʷ ʚʫʛʣʝʪʝʨʤʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʢʘʣʠʥʠ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʩʪʘʣʝʡ. 
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INTERNET OF THINGS (IOT)  ɺ ʉʌɽʈɽ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɾʠʚʮʦʚʘ ʃʶʜʤʠʣʘ ʀʚʘʥʦʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ 

ʇʨʠʜʥʝʧʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʛ. ɼʥʝʧʨ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʄʳ ʞʠʚʝʤ ʚ ʤʠʨʝ, ʢʦʛʜʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʛʦ 

ʦʙʱʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʂʦʛʜʘ ʚʘʞʥʦ ʥʘʫʯʠʪʴʩʷ ʛʨʘʤʦʪʥʦ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʙʦʣʴʰʦʤ 

ʦʙʲʝʤʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʝʨʘʪʠʚʥʦ ʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʫʧʨʦʩʪʠʪʴ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. ʊʝʭʥʦʣʦʛʠʠ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʠʥʥʦʚʘʮʠʡ ʪʝʤ, ʯʪʦ ʧʦʚʩʝʤʝʩʪʥʳ ʠ ʩʦʟʜʘʶʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʠ ʘʚʪʦʥʦʤʥʫʶ ʩʨʝʜʫ [1]. ʂ ʪʘʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʥʦʩʷʪʩʷ Iot 

(internet of things) ï ʪʝʭʥʦʣʦʛʠʠ.  

Internet of things (IoT) ï ʵʪʦ ʛʣʦʙʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʷʝʪ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʲʝʢʪʳ ʠ ʚʝʱʠ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʀʥʪʝʨʥʝʪʘ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʩ ʮʝʣʴʶ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ [1]. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʈʘʩʩʤʦʪʨʝʪʴ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ Internet of things (IoT) ʚ ʩʬʝʨʫ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʥʘ ʩʠʩʪʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʥʪʝʨʥʝʪ ʚʝʱʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. IoT ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʣʝʢʘʝʪ ʩʦʠʩʢʘʪʝʣʝʡ ʠ ʩʦʟʜʘʝʪ 
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ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢ ʆʪʢʨʳʪʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (Open University) ʧʨʝʜʩʪʘʚʠʣ ʫʯʝʙʥʳʡ ʢʫʨʩ çʄʦʷ ʮʠʬʨʦʚʘʷ 

ʞʠʟʥʴè ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʦʥʮʝʧʮʠʠ IoT ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. ʉʐɸ ʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʧʨʠʤʝʥʷʝʪ IoT ʜʣʷ ʦʙʫʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ [2]. ɺʥʝʜʨʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʣʘʪʬʦʨʤʳ ʥʘ 

ʦʩʥʦʚʝ IoT. ʇʨʠʤʝʥʷʶʪʩʷ ʛʦʣʦʩʦʚʳʝ ʠ ʚʠʟʫʘʣʴʥʳʝ ʜʘʪʯʠʢʠ, ʚ ʮʝʣʷʭ 

ʠʩʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʥʦʰʝʥʠʝ ʠ ʘʢʮʝʥʪʘ ʦʙʫʯʘʶʱʠʭʩʷ [3].  

ʇʘʜʫʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʘʜʫʷ. ʀʪʘʣʠʷ (Universit¨ degli Studi di Padova) 

ʚʥʝʜʨʠʣ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʢʘʤʧʫʩʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ IoT 

ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʫʢʪʫʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʞʝ 

ʦʙʲʝʜʠʥʝʥʦ IoT, ʦʙʣʘʯʥʦʝ ʚʳʯʠʩʣʝʥʠʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ 

Triple-Play ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [4]. 

ʋʥʠʚʝʨʩʠʪʝʪ ɪʥʩʝ, ʉʝʫʣ, ʖʞʥʘʷ ʂʦʨʝʷ (Yonsei University), ʙʣʘʛʦʜʘʨʷ 

ʢʦʥʮʝʧʮʠʠ OCX (Open Campus Experience) ʫʧʨʘʚʣʷʝʪ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʚ ʢʘʤʧʫʩʝ [5]. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʫʟʥʘʪʴ ʦʙʦ ʚʩʝʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ Beacon, ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʣʝʢʮʠʠ ʚ ʘʫʜʠʪʦʨʠʠ 

ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɹʳʩʪʨʳʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʧʨʠʩʪʨʘʩʪʠʪʴʩʷ ʢ ʀʥʪʝʨʥʝʪʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʙʱʝʝ 

ʯʠʩʣʦ ʜʝʚʘʡʩʦʚ ʢ 2025 ʛʦʜʫ ʚʳʨʘʩʪʝʪ ʜʦ 75,44 ʤʣʜʨ [6]. IoT ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ RFID, ZigBee, NFC, WSN, WLAN, 

UMTS, WiMax, GPRS ʠʣʠ LTE [7]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ IoT ʫʩʪʨʦʡʩʪʚ, ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʪ ʥʦʚʳʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʩʦʠʩʢʘʪʝʣʝʡ. ʆʜʥʠʤʠ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

Internet of things ʷʚʣʷʶʪʩʷ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, çʫʤʥʳʝè ʧʘʨʪʳ, ʦʩʥʘʱʝʥʥʳʝ 

ʪʘʯʩʢʨʠʥʦʤ, ʧʣʘʥʰʝʪʳ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʳʝ ʙʨʘʩʣʝʪʳ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʘʨʪʦʯʢʘ ʩʦʠʩʢʘʪʝʣʝʡ, ʚʝʙ-ʢʘʤʝʨʳ, 

ʜʘʪʯʠʢʠ, ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʠʩʢʘʪʝʣʷ, ʩʠʩʪʝʤʳ 
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ʨʝʛʠʩʪʨʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ ʚʭʦʜʷʱʠʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ IoT-ʧʣʘʪʬʦʨʤʫ ʠ ʪ.ʜ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʠʤʝʥʥʦ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʠʩʢʘʪʝʣʝʡ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʵʢʦʩʠʩʪʝʤʳ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʠʩʢʘʪʝʣʝʡ ʠ ʪ. ʜ. 

ʊʘʢ, ʨʝʛʠʩʪʨʘʮʠʶ ʩʦʠʩʢʘʪʝʣʝʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʨʘʩʣʝʪʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʰʘʙʣʦʥ ECG. 

ʄʦʟʛʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʟʘʪʨʘʪʳ ʢʦʛʥʠʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʩʦʠʩʢʘʪʝʣʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʛʘʜʞʝʪʦʤ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ EEG [5]. ʀʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ 

ʜʝʚʘʡʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʧʨʦ ʨʘʙʦʪʫ ʩʦʠʩʢʘʪʝʣʷ ʥʘ 

ʟʘʥʷʪʠʷʭ ʠ ʝʛʦ ʫʩʧʝʚʘʝʤʦʩʪʴ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ.  

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ ʠ ʧʘʨʪʳ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʩʦʠʩʢʘʪʝʣʝʡ, 

ʠʟʙʘʚʣʷʶʪ ʠʭ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʤʘʞʥʳʭ ʢʥʠʛ, ʜʘʶʪ ʥʘʚʳʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʇʨʦʙʣʝʤʘ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʇʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʙʨʘʩʣʝʪ ʠʣʠ ʞʝ ʩʦʦʙʱʝʥʠʝ ʥʘ ʧʣʘʥʰʝʪ, ʫʤʝʥʴʰʘʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʢʦʥʬʨʦʥʪʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 

ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴ ʩ ʩʦʠʩʢʘʪʝʣʷʤʠ ʠʟ 

ʫʜʘʣʝʥʥʳʭ ʤʝʩʪ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʩ ʩʦʠʩʢʘʪʝʣʷʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤ. ʇʦʟʚʦʣʠʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʠʩʢʘʪʝʣʷ. ʉ ʚʥʝʜʨʝʥʠʝʤ IoT ʩʦʠʩʢʘʪʝʣʴ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʠʟʫʯʠʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ ʪʝʤʳ, 

ʦʪʧʨʘʚʠʚ ʚʳʧʦʣʥʝʥʥʦʝ ʟʘʜʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘ ʧʨʦʚʝʨʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

IoT ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪ ʩʦʠʩʢʘʪʝʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʉʜʘʯʘ ʵʢʟʘʤʝʥʘ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʚʝʨʢʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʠʝ ʩʨʦʢʠ ʩʜʘʯʠ ʨʘʙʦʪ. 



454 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ: 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʢʫʨʩʳ, ʟʘʧʦʣʥʝʥʠʝ ʞʫʨʥʘʣʦʚ ʧʦʩʝʱʘʝʤʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ, 

ʚʳʜʘʯʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʚʝʨʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ. ʊʘʢ ʚ ʉʐɸ 

ʵʢʩʧʝʨʪʳ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ ʦʢʦʣʦ ʪʨʝʪʠ ʧʨʦʚʦʜʠʤʳʭ ʚ 

çʘʣʴʤʘ ʤʘʪʝʨè ʯʘʩʦʚ ʪʨʘʪʠʪʴʩʷ ʥʘ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʚʦʧʨʦʩʳ, ʘ ʥʝ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʟʥʘʥʠʡ [8]. 

ʉ ʨʘʟʚʠʪʠʝʤ IoT ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʘʢʠʝ 

ʘʩʧʝʢʪʳ:  

 ʦʮʝʥʢʘ ʟʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʦʠʩʢʘʪʝʣʷ; 

 ʠʥʪʝʛʨʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʪʬʦʨʤ ʦʙʫʯʝʥʠʷ [1]; 

 ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʫʯʝʥʠʷ [1]. 

ɻʠʙʢʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʩʦʠʩʢʘʪʝʣʶ ʚ ʧʨʦʮʝʩʩʝ 

ʫʯʝʙʳ ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʥʝ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. IoT ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʦ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʪʴ, ʧʨʠ ʵʪʦʤ ʚʳʙʠʨʘʷ ʨʘʩʧʠʩʘʥʠʝ ʠ ʪʝʤʧ 

ʦʙʫʯʝʥʠʷ. ʏʪʦʙʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʩʦʠʩʢʘʪʝʣʴ ʜʦʣʞʝʥ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʚʦʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ. 

ʂʦʥʝʯʥʦ, ʜʦ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ IoT-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʬʝʨʝ ʝʱʝ ʜʘʣʝʢʦ, ʠ ʜʘʞʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʧʦʢʘ ʥʝ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ 

ʪʦʪʘʣʴʥʦʡ ʜʠʜʞʠʪʘʣʠʟʘʮʠʝʡ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʆʜʥʘʢʦ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʀʥʪʝʨʥʝʪʫ ʫʩʪʨʦʡʩʪʚ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʪʘʢʞʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʙʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʦʥʮʝʧʮʠʠ ʦʙʫʯʝʥʠʷ.  

ɺʳʚʦʜʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʜʭʦʜʳ ʧʨʠʤʝʥʝʥʠʷ Iot 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ ʩʦʠʩʢʘʪʝʣʝʡ, 

ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʩʦʟʜʘʣ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʩʦʠʩʢʘʪʝʣʝʡ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

Internet of things ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʞʠʚʳʤ, 

ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʬʠʜʙʝʢ ʦʪ ʢʘʞʜʦʛʦ ʩʦʠʩʢʘʪʝʣʷ ʚ ʬʦʨʤʝ 

ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ. ʂʦʥʮʝʧʮʠʷ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʦʩʚʦʙʦʞʜʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 
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ʦʪ ʤʥʦʛʠʭ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʠʤ ʬʫʥʢʮʠʡ, ʦʩʦʙʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠ ʚʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʫ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʠ ʧʦʜʜʝʨʞʢʝ Internet of things ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʤʦʛʫʪ ʢʘʨʜʠʥʘʣʴʥʦ 

ʠʟʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʥʘ ʙʦʣʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ. IoT ʪʘʢʞʝ 

ʤʝʥʷʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʇʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʮʝʥʠʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʦʠʩʢʘʪʝʣʷ. ʀʥʪʝʨʥʝʪ ʚʝʱʠ ʧʦʟʚʦʣʷʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʠʩʢʘʪʝʣʝʡ ʚʦ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʠ ʥʘ 

ʣʶʙʦʤ ʫʨʦʚʥʝ. 

ɺ ʙʫʜʫʱʝʤ ʀʥʪʝʨʥʝʪ ʚʝʱʠ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʫʶ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʩʪʫʧʝʥʴ, ʦʢʘʟʘʚ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʥʦʩʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ 

ʠʤʝʥʥʦ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, 

ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʃɻʆʈʀʊʄʋ çʄɸʈʐʀʈʋʖʏʀʍ ʂʋɹɯɺè ɺ 

ʇʆɹʋɼʆɺɯ ʉʂʃɸɼʅʀʍ ɻɽʆʄɽʊʈʀʏʅʀʍ ʄʆɼɽʃɽʁ 

 

ʂʘʣʶʞʥʷʢ ɸʥʘʩʪʘʩʽʷ ɺʽʢʪʦʨʽʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʩʥʫʶʯʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʢʣʘʩʽʚ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ, ʤʝʜʠʮʠʥʠ, ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʘʙʦ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ, ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʧʦʩʪʽʡʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʽʩʥʫʚʘʣʠ (ʚʫʛʣʝʧʣʘʩʪʠʢʠ, ʝʣʘʩʪʦʤʝʨʠ, ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ ʪʦʱʦ), ʜʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʪʘ 

ʘʜʘʧʪʫʚʘʪʠ ʥʘʷʚʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʘʡʞʝ ʚʩʽ 

ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʦʙʣʘʜʥʫʶʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʦʢʨʝʤʠʤʠ ʧʨʦʮʝʩʦʨʘʤʠ (ʘʙʦ 

ʦʜʥʠʤ ʙʘʛʘʪʦʷʜʝʨʥʠʤ). ʊʦʤʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʩʽʭ ʥʘʷʚʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʧʘʨʘʣʝʣʴʥʽ (ʨʦʟʧʦʜʽʣʝʥʽ) ʚʝʨʩʽʾ 

ʘʣʛʦʨʠʪʤʽʚ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʚʥʠʭ ʢʣʘʩʽʚ ʟʘʜʘʯ ʪʘ ʛʝʦʤʝʪʨʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚ 

ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 

çʤʘʨʰʠʨʫʶʯʠ ʢʫʙʽʚè. 

 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʽʜʭʽʜ ʧʦʙʫʜʦʚʠ ʦʙôʻʢʪʽʚ ʪʘʢ ʷʢ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʠ ʤʦʞʥʘ ʣʝʛʢʦ 

ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. R-ʬʫʥʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʚ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʦʧʠʩʘʪʠ ʙʫʜʴ-ʷʢʫ ʤʦʜʝʣʴ. 
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ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ R-ʬʫʥʢʮʽʷ F(x,y,z) ʻ ʥʝʷʚʥʦʶ. ɼʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʙʦ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʥʘ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʜʘʥʦʛʦ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʧʝʚʥʫ 

ʘʧʨʦʢʩʠʤʘʮʽʶ ʾʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʪʨʠʚʽʘʣʴʥʦʾ ʟʘʜʘʯʽ ʧʦʰʫʢʫ 

ʢʦʦʨʜʠʥʘʪ ʜʝʷʢʦʾ ʤʥʦʞʠʥʠ ʛʨʘʥʠʯʥʠʭ ʚʫʟʣʽʚ (ʜʣʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ F( x,y,z)=0). 

ʆʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʤʘʨʰʠʨʫʶʯʠʭ ʢʫʙʽʚ. 

ɸʣʛʦʨʠʪʤ çʤʘʨʰʠʨʫʶʯʽ ʢʫʙʠè ʚʠʢʦʥʫʻ ʨʦʟʙʠʪʪʷ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʚʠʭʽʜʥʫ ʧʦʚʝʨʭʥʶ, ʥʘ ʢʫʙʽʯʥʽ ʢʦʤʽʨʢʠ ʪʘ ʘʧʨʦʢʩʠʤʫʻ ʧʝʨʝʪʠʥ ʚʠʭʽʜʥʦʾ 

ʧʦʚʝʨʭʥʽ ʪʘ ʢʦʞʥʫ ʢʫʙʽʯʥʫ ʢʦʤʽʨʢʫ ʨʦʟʙʠʪʪʷʤ ʥʘ ʪʨʠʢʫʪʥʠʢʠ. ɼʣʷ ʚʠʧʘʜʢʫ 

ʩʠʥʪʝʟʫ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʧʣʦʩʢʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʚʝʨʰʠʥʘʤʠ ʢʦʞʥʦʛʦ ʢʫʙʘ ʙʫʜʫʪʴ 

ʯʦʪʠʨʠ ʪʦʯʢʠ ʥʘ ʧʘʨʽ ʩʫʩʽʜʥʽʭ ʧʝʨʝʨʽʟʽʚ. ɸʣʛʦʨʠʪʤ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʜʚʘ ʝʪʘʧʠ: 

- ʈʦʟʙʠʪʪʷ ʦʙʣʘʩʪʽ G ʧʨʦʩʪʦʨʫ R3 ʥʘ ʢʽʥʮʝʚʫ ʤʥʦʞʠʥʫ ʢʦʤʽʨʦʢ, 

ʧʦʰʫʢ ʢʦʤʽʨʦʢ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʰʫʢʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

- ɸʧʨʦʢʩʠʤʘʮʽʷ ʧʦʚʝʨʭʥʽ ʫ ʟʥʘʡʜʝʥʠʭ ʢʦʤʽʨʢʘʭ. 

 

ʈʝʟʫʣʴʪʘʪʠ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ ʘʧʨʦʢʩʠʤʘʮʽʾ ï ʪʨʠʘʥʛʫʣʷʮʽʷ. 

ʇʘʨʘʣʝʣʝʧʽʧʝʜ ʤʘʻ 256 ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʨʠʘʥʛʫʣʷʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʙʽʛ ʩʧʦʩʦʙʫ 

ʪʨʠʘʥʛʫʣʷʮʽʾ ʟ ʽʥʜʝʢʩʦʤ (I) ʟʽ ʩʧʦʩʦʙʦʤ ʪʨʠʘʥʛʫʣʷʮʽʾ ʟ ʽʥʜʝʢʩʦʤ (not I), ʚʩʽ 

ʩʧʦʩʦʙʠ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ 128, ʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʦʞ ʩʠʤʝʪʨʽʶ ʪʘ ʦʙʝʨʪʘʥʥʷ, 

128 ʩʧʦʩʦʙʽʚ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ 14. ʆʪʨʠʤʘʚʰʠ ʩʧʦʩʽʙ ʪʨʠʘʥʛʫʣʷʮʽʾ, ʤʦʞʥʘ ʚʞʝ 

ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʧʦʚʝʨʭʥʶ ʚ ʢʦʤʽʨʢʫ (ʨʠʩ1).  

ɼʦ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʚʞʝ ʚʽʜʦʤʘ ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʢʽʚ, ʘ ʜʣʷ ʢʦʞʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ ʚʽʜʦʤʽ ʨʝʙʨʘ ʢʦʤʽʨʦʢ, ʥʘ ʷʢʠʭ ʣʝʞʘʪʴ ʡʦʛʦ ʚʝʨʰʠʥʠ. ɿʘʣʠʰʘʻʪʴʩʷ 

ʟʥʘʡʪʠ ʪʦʯʢʫ ʥʘ ʨʝʙʨʽ ʢʦʤʽʨʢʠ, ʟ ʷʢʦʶ ʧʦʚʝʨʭʥʶ ʾʾ ʧʝʨʝʪʠʥʘʻ. 
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ʈʠʩ.1. ɺʘʨʽʘʥʪʠ ʧʝʨʝʪʠʥʫ ʢʫʙʘ ʟ ʧʦʚʝʨʭʥʝʶ 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʢʘ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʩʪʘʻ 

ʜʝʜʘʣʽ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʽ ʪʨʠʚʘʣʠʤ ʧʨʦʮʝʩʦʤ. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʨʦʙʦʪʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʤʝʪʦʜʽʚ, ʘʣʛʦʨʠʪʤʽʚ.  

ɸʣʛʦʨʠʪʤ ʤʘʨʰʠʨʫʶʯʠʭ ʢʫʙʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ, ʚ 

ʢʦʤʧ'ʶʪʝʨʥʽʡ ʪʘ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʽʡ ʪʦʤʦʛʨʘʬʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʘʩʬʝʨ ʘʙʦ ʽʥʰʠʭ ʤʝʪʘʧʦʚʝʨʭʥʦʩʪʝʡ. ɼʘʥʠʡ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʫʻ 

ʟʥʘʯʥʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʢʽʚ, ʥʽʞ ʽʥʰʽ ʘʣʛʦʨʠʪʤʠ. 
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ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɺ ʋʄʆɺɸʍ ʈʀɿʀʂʋ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ 

ʇʈʆɻʈɸʄʀ ʃʆʗʃʔʅʆʉʊɯ ɺ ʂʅʀɾʂʆɺʆʄʋ ɯʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɯ 

 

ʂʘʨʧʝʥʢʦ ɸʥʘʩʪʘʩʽʷ ʄʠʢʦʣʘʾʚʥʘ, 

ʤʘʛʽʩʪʨʘʥʪ, 

ɻʦʣʦʪʘʡʩʪʨʦʚʘ ɻʘʣʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʜʦʮʝʥʪ, 

ɼʫʥʘʻʚʩʴʢʘ ʆʣʴʛʘ ɯʛʦʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʈʝʰʝʪʥʽʢʦʚʘ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʥʠʢʽʚ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʟʘʭʦʜʽʚ, ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʫʤʦʚʘʭ ʨʠʟʠʢʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɯʩʥʫʻ ʥʠʟʢʘ ʧʨʘʚʠʣ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʣʦʷʣʴʥʦʩʪʽ, ʘʣʝ ʚʦʥʠ ʣʠʰʝ ʯʘʩʪʢʦʚʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʽʜʭʦʜʘʭ, ʙʽʣʴʰʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʜʫʤʢʠ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ ʯʠ ʘʥʘʣʽʟ ʨʠʥʢʫ. 

ʅʘʡʙʽʣʴʰʠʡ ʨʠʟʠʢ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ 

ʟʤʝʥʰʝʥʥʽ ʧʨʠʙʫʪʢʫ ʯʝʨʝʟ ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʥʠʞʦʢ. ʇʦʪʨʽʙʥʦ ʤʘʪʠ 

ʚʧʝʚʥʝʥʽʩʪʴ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʘʞʽʚ ʫ ʰʪʫʢʘʭ ʙʫʜʝ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʠʤ, ʱʦ ʮʝ 

ʜʦʟʚʦʣʠʪʴ ʥʽʚʝʣʶʚʘʪʠ ʟʙʠʪʢʠ ʚʽʜ ʟʥʠʞʦʢ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʙʦʪʽ ʩʪʘʣʘ ʢʥʠʞʢʦʚʘ ʧʨʦʜʫʢʮʽʷ ʚ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʣʦʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʟʤʽʛ ʙʠ ʦʭʦʧʠʪʠ ʘʥʘʣʽʟ ʧʨʦʜʘʞʽʚ, ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʝʥʠʡ 

ʝʢʩʧʝʨʪʥʦʶ ʢʦʤʽʩʽʻʶ ʪʘ ʘʧʨʦʙʦʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʊʘʢʠʡ ʘʥʘʣʽʟ 

ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ, ʪʠʤ ʩʘʤʠʤ ʦʪʨʠʤʘʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʚ ʢʥʠʞʢʦʚʦʤʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʨʦʙʦʪʽ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʣʷ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʜʘʥʦʾ ʦʩʦʙʦʶ, ʷʢʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʟʥʠʞʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʮʽʥʢʦʶ 

ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦ ʪʘʙʣʠʮʶ 1 ʟ ʧʨʘʚʠʣʘʤʠ, ʚ ʷʢʦʤʫ 

ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʢʣʘʩʪʝʨʽʚ ʧʨʦʨʘʥʞʦʚʘʥʦ ʘʣʴʪʝʨʥʘʪʠʚʠ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʠ ʟ 

ʥʘʡʚʠʱʠʤ ʨʘʥʛʦʤ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʠ ʟ ʥʘʡʥʠʞʯʠʤ ʨʘʥʛʦʤ. ɹʘʟʫʶʯʠʩʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝ ʪʽʣʴʢʠ ʢʨʘʱʫ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʘ 

ʱʝ ʡ ʚʘʨʽʘʥʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʜʽʡ ʝʪʘʧʽʚ ʟʤʽʥʠ ʟʥʠʞʢʠ.  

ʊʘʙʣʠʮʷ 1 

ʇʨʘʚʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ 

ʂʣʘʩʪʝʨ ʆʧʠʩ ʉʪʨʘʪʝʛʽʷ 

ʇʝʨʰʠʡ 

ʢʣʘʩʪʝʨ 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʥʠʛ ï ʮʝ ʭʫʜʦʞʥʷ 

ʣʽʪʝʨʘʪʫʨʘ ʜʣʷ ʨʽʟʥʦʛʦ ʚʽʢʫ ʚ ʪʚʝʨʜʽʡ 

ʦʙʢʣʘʜʠʥʮʽ. ʂʥʠʛʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ 

ʧʦʢʘʟʫʶʪʴ ʥʠʟʴʢʽ-ʩʝʨʝʜʥʽ ʧʨʦʜʘʞʽ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 78, 

ʩʝʨʝʜʥʷ ʮʽʥʘ ʜʦʨʽʚʥʶʻ 176 ʛʨʥ, ʩʝʨʝʜʥʽʡ 

ʧʨʠʙʫʪʦʢ ʟ ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 

7427. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 10 ʜʦ 20 %. 

ɼʨʫʛʠʡ 

ʢʣʘʩʪʝʨ 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʥʠʛ ï ʮʝ ʥʘʚʯʘʣʴʥʽ 

ʧʦʩʽʙʥʠʢʠ ʜʣʷ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʪʘ ʪʨʠ 

ʟʦʰʠʪʠ-ʰʘʙʣʦʥʠ ʜʣʷ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ. ʂʥʠʛʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʢʘʟʫʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʘʞʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 1074, 

ʩʝʨʝʜʥʷ ʮʽʥʘ ʜʦʨʽʚʥʶʻ 31 ʛʨʥ, ʩʝʨʝʜʥʽʡ 

ʧʨʠʙʫʪʦʢ ʟ ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 

20141. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 10 ʜʦ 20 %. 

ʊʨʝʪʽʡ 

ʢʣʘʩʪʝʨ 

 

ʋ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʽʢʩ ʟ ʫʩʽʭ 

ʪʠʧʽʚ ʧʨʦʜʫʢʮʽʾ, ʟ ʷʢʦʶ ʧʨʘʮʶʻ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥ. ʂʥʠʛʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʢʘʟʫʶʪʴ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʘʞʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 77, ʩʝʨʝʜʥʷ 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 20 ʜʦ 30 %. 
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ʮʽʥʘ ʜʦʨʽʚʥʶʻ 83 ʛʨʥ, ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ ʟ 

ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 2972. 

ʏʝʪʚʝʨʪʠʡ 

ʢʣʘʩʪʝʨ 

 

ʋ ʮʝʡ ʢʣʘʩʪʝʨ ʧʦʪʨʘʧʠʣʠ ʧʦʜʘʨʫʥʢʦʚʽ, 

ʢʦʣʝʢʮʽʡʥʽ ʚʠʜʘʥʥʷ/ʢʦʤʧʣʝʢʪʠ. ʂʥʠʛʠ ʚ 

ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʢʘʟʫʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʧʨʦʜʘʞʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ 

ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʘʞʽʚ ʟʘ 

ʧʨʠʙʫʪʢʦʚʽʩʪʶ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ 

ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 44, ʩʝʨʝʜʥʷ ʮʽʥʘ 

ʜʦʨʽʚʥʶʻ 1083 ʛʨʥ, ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ ʟ 

ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 23625. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 0 ʜʦ 10 %. 

ʇôʷʪʠʡ 

ʢʣʘʩʪʝʨ 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʥʠʛ ï ʮʝ ʥʘʚʯʘʣʴʥʽ 

ʧʦʩʽʙʥʠʢʠ ʜʣʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ 

ʤôʷʢʽʡ ʦʙʢʣʘʜʠʥʮʽ. ʂʥʠʛʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ 

ʧʦʢʘʟʫʶʪʴ ʚʠʩʦʢʽ ʧʨʦʜʘʞʽ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 404, ʩʝʨʝʜʥʷ 

ʮʽʥʘ ʜʦʨʽʚʥʶʻ 46 ʛʨʥ, ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ ʟ 

ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 10853. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 10 ʜʦ 20 %. 

ʐʦʩʪʠʡ 

ʢʣʘʩʪʝʨ  

 

ʋ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʽʢʩ ʟ ʫʩʽʭ 

ʪʠʧʽʚ ʧʨʦʜʫʢʮʽʾ, ʟ ʷʢʦʶ ʧʨʘʮʶʻ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥ. ʂʥʠʛʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʢʘʟʫʶʪʴ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʘʞʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 89, ʩʝʨʝʜʥʷ 

ʮʽʥʘ ʜʦʨʽʚʥʶʻ 48 ʛʨʥ, ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ ʟ 

ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 2119. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ  

ʚʽʜ 10 ʜʦ 20 %. 

ʉʴʦʤʠʡ 

ʢʣʘʩʪʝʨ 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʥʠʛ ï ʮʝ ʥʘʚʯʘʣʴʥʽ 

ʧʦʩʽʙʥʠʢʠ ʜʣʷ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ʂʥʠʛʠ ʚ 

ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʧʦʢʘʟʫʶʪʴ ʩʝʨʝʜʥʽ ʧʨʦʜʘʞʽ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ, ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʢʥʠʛ ʥʘ ʨʽʢ ʜʦʨʽʚʥʶʻ 

236, ʩʝʨʝʜʥʷ ʮʽʥʘ ʜʦʨʽʚʥʶʻ 112 ʛʨʥ, 

ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ ʟ ʦʜʥʽʻʾ ʢʥʠʛʠ ʥʘ ʨʽʢ 

ʜʦʨʽʚʥʶʻ 8875. 

ɼʣʷ ʜʘʥʦʾ 

ʛʨʫʧʠ ʪʦʚʘʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʥʘʜʘʪʠ ʟʥʠʞʢʫ 

ʚʽʜ 10 ʜʦ 20 %. 

 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʫ ʚʠʛʣʷʜʽ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ ʚ ʢʥʠʞʢʦʚʦʤʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ, ʷʢʫ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʥʰʠʭ ʧʨʦʛʨʘʤ ʣʦʷʣʴʥʦʩʪʽ ʚ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘʭ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʠʞʢʠ, ʢʦʨʝʛʫʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʥʘʷʚʥʽ 

ʧʨʦʛʨʘʤʠ ʣʦʷʣʴʥʦʩʪʽ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʄʆɼɽʃɽʁ, ʄɽʊʆɼɯɺ ɯ ɸʃɻʆʈʀʊʄɯɺ ʆɹʈʆɹʂʀ 

ɿʆɹʈɸɾɽʅʔ ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ɹɯɹʃɯʆʊɽʂ ʂʆʄʇôʖʊɽʈʅʆɻʆ 

ɿʆʈʋ 

 

ʂʦʨʥʽʻʥʢʦ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ, 

ʤʘʛʽʩʪʨ 

ʃʷʰʝʥʢʦ ʆʣʝʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʠʨʠʡʯʫʢ ɼʤʠʪʨʦ ʃʝʦʥʽʜʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ, ʦʩʥʦʚʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʦʛʦ ʻ ʦʙʨʦʙʢʘ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʘ ʩʝʛʤʝʥʪʘʮʽʷ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʟʦʙʨʘʞʝʥʴ ʬʽʣʴʪʨʽʚ.  

ɺ ʨʦʙʦʪʽ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʚʠʜʽʣʝʥʥʷ 

ʤʝʞ ʪʘ ʢʦʥʪʫʨʽʚ ʦʙ'ʻʢʪʽʚ, ʧʦʰʫʢʫ ʦʙ'ʻʢʪʽʚ ʟʘ ʰʘʙʣʦʥʦʤ, ʦʩʦʙʣʠʚʠʤʠ ʪʦʯʢʘʤʠ, 

ʢʦʣʴʦʨʦʤ ʘʙʦ ʥʘʚʯʝʥʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʧʨʦʮʝʩʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʂʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʮʝ ʪʝʦʨʽʷ ʽ ʪʝʭʥʦʣʦʛʽʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʟʦʙʨʘʞʝʥʴ. ʊʠʧʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʻ 
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ʚʠʷʚʣʝʥʥʷ, ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʙ'ʻʢʪʽʚ. ɿ ʢʦʤʧ'ʶʪʝʨʥʠʤ ʟʦʨʦʤ ʪʽʩʥʦ 

ʧʦʚ'ʷʟʘʥʘ ʱʝ ʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ï ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ [1,2,4-8]. 

ɼʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʽʙʣʽʦʪʝʢʫ OpenCV, ʚ 

ʷʢʽʡ ʨʝʘʣʽʟʦʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʤʦʚʦʶ Java. ɼʝʷʢʽ ʘʣʛʦʨʠʪʤʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʦʢʨʝʤʽ ʢʣʘʩʠ, ʘ 

ʙʽʣʴʰʽʩʪʴ - ʷʢ ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ ʙʫʜʴ-ʷʢʦʛʦ ʢʣʘʩʫ. ʂʣʘʩʠ ʚ OpenCV Java 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʽ ʧʘʢʝʪʠ [1,3]: org.opencv.imgcodecs; org.opencv.core; 

org.opencv.imgproc; org.opencv.features2d; org.opencv.photo; org.opencv; 

org.opencv.videoio; org.opencv.calib3d; org.opencv.objdetect. 

ʈʦʟʛʣʷʥʝʤʦ ʜʽʣʘ, ʷʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ OpenCV. 

ɹʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʤʘʻ ʢʦʨʜʦʥʠ, ʷʢʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʷʢ 

ʨʽʟʢʠʡ ʧʝʨʝʧʘʜ ʷʩʢʨʘʚʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʦʙʣʘʩʪʷʤʠ. ʇʨʠʯʦʤʫ ʢʦʨʜʦʥʠ ʤʦʞʫʪʴ 

ʦʧʠʩʫʚʘʪʠʩʷ ʷʢ ʟʦʚʥʽʰʥʽ ʢʦʥʪʫʨʠ ʦʙ'ʻʢʪʘ, ʪʘʢ ʽ, ʥʘʧʨʠʢʣʘʜ, ʪʝʢʩʪʫʨʠ ʚ ʚʩʝʨʝʜʠʥʽ 

ʦʙ'ʻʢʪʘ [1]. 

ɺʠʜʽʣʠʪʠ ʢʦʨʜʦʥʠ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʜʦʟʚʦʣʷʻ ʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ 

Canny() ʟ ʢʣʘʩʫ Imgproc [1,3]: 

import org.opencv.imgproc.Imgproc; 

public static void Canny(Mat image, Mat edges, double threshold1, 

double threshold2) 

public static void Canny(Mat image, Mat edges, double threshold1, 

double threshold2, int apertureSize, 

boolean L2gradient) 

ʇʽʩʣʷ ʚʠʜʽʣʝʥʥʷ ʢʦʨʜʦʥʽʚ, ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʦʰʫʢ ʢʦʥʪʫʨʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʠʟʥʘʯʝʥʠʡ ʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ findContours() ʽʟ ʢʣʘʩʫ Imgproc [1]. 
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ʈʠʩ. 1. ʇʦʯʘʪʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ 

 

ʈʠʩ.2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ findContours() ʽʟ ʢʣʘʩʫ Imgproc 
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ʉʝʛʤʝʥʪʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ - ʮʝ ʧʦʜʽʣ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʽʣʴʢʘ ʯʘʩʪʠʥ, 

ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʧʽʢʩʝʣʽ ʧʦʻʜʥʫʶʪʴʩʷ ʟʘ ʜʝʷʢʠʤʠ ʦʟʥʘʢʘʤʠ. ʆʜʥʽʻʶ ʟ ʦʙʣʘʩʪʝʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʛʤʝʥʪʘʮʽʾ ʻ ʚʠʜʽʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʜʘʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʽʟ ʟʦʙʨʘʞʝʥʥʷ [1]. 

ʉʪʘʪʠʯʥʠʡ ʤʝʪʦʜ pyrMeanShiftFiltering() ʽʟ ʢʣʘʩʫ Imgproc ʛʨʫʧʫʻ ʦʙʣʘʩʪʽ 

ʽʟ ʙʣʠʟʴʢʠʤʠ ʦʟʥʘʢʘʤʠ [1,3]:  

import org.opencv.imgproc.Imgproc; 

import org.opencv.core.TermCriteria; 

public static void pyrMeanShiftFiltering(Mat src, Mat dst, 

double sp, double sr) 

public static void pyrMeanShiftFiltering(Mat src, Mat dst, 

double sp, double sr, 

int maxLevel, TermCriteria termcrit) 

 

 

ʈʠʩ.3. ʉʪʘʪʠʯʥʠʡ ʤʝʪʦʜ pyrMeanShiftFiltering() ʽʟ ʢʣʘʩʫ Imgproc ʛʨʫʧʫʻ 

ʦʙʣʘʩʪʽ ʽʟ ʙʣʠʟʴʢʠʤʠ ʦʟʥʘʢʘʤʠ 
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʙʽʙʣʽʦʪʝʢʫ JavaFX ʪʘ Apache NetBeans [9-11]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʦʜʫʣʽ JavaFX 

[10,11]: 

- javafx.base: ʚʠʟʥʘʯʘʻ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ ʬʨʝʡʤʚʦʨʢʫ, ʟʦʢʨʝʤʘ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʠʚ'ʷʟʢʠ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢʦʣʝʢʮʽʡ, ʧʦʜʽʡ ʪʦʱʦ; 

- javafx.controls: ʚʠʟʥʘʯʘʻ ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ; 

- javafx.fxml: ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʨʦʙʦʪʠ ʟ FXML; 

- javafx.graphics: ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʽʢʦʥ ʽ ʢʦʥʪʝʡʥʝʨʽʚ 

ʢʦʤʧʦʥʫʚʘʥʥʷ, ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʢʨʝʩʣʝʥʥʷ, 

ʚʚʝʜʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʥʽʤʘʮʽʾ ʪʘ css; 

- javafx.swing: ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ Swing ʫ ʧʨʦʛʨʘʤʽ JavaFX. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ JavaFX-ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘʩʪʫʧʥʠʡ 

ʥʘʙʽʨ ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʪʦʢʽʚ [10,11]: 

- ʦʩʥʦʚʥʠʡ ʧʦʪʽʢ JavaFX-ʜʦʜʘʪʢʫ JavaFX Application Thread 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʥʦʚʣʝʥʥʷ ʩʮʝʥʠ, ʦʙʨʦʙʢʫ ʘʥʽʤʘʮʽʾ ʪʘ ʧʦʜʽʡ; 

- ʧʦʪʽʢ ʨʝʥʜʝʨʠʥʛʫ ʩʠʩʪʝʤʠ Prism, ʷʢʠʡ ʤʦʞʝ ʤʽʩʪʠʪʠ ʜʦʜʘʪʢʦʚʽ 

ʧʦʪʦʢʠ ʨʘʩʪʝʨʠʟʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʨʦʢʨʝʩʣʝʥʥʷ ʩʮʝʥʠ; 

- ʬʦʥʦʚʠʡ ʤʝʜʽʘʧʦʪʽʢ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʝʢʦʜʫʚʘʥʥʷ, ʙʫʬʝʨʠʟʘʮʽʶ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ. 

ʇʨʦʛʨʘʤʘ JavaFX ʧʨʝʜʩʪʘʚʣʷʻ ʢʣʘʩ, ʫʩʧʘʜʢʦʚʘʥʠʡ ʚʽʜ ʢʣʘʩʫ 

javafx.application.Application. ʆʙ'ʻʢʪ ʮʴʦʛʦ ʢʣʘʩʫ ʧʨʦʭʦʜʠʪʴ ʥʠʟʢʫ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɺʩʽ ʮʽ ʝʪʘʧʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʘʤʠ ʢʣʘʩʫ Application, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝʨʝʜʦʚʠʱʝʤ JavaFX [10]: 

- init(): ʽʥʽʮʽʘʣʽʟʫʻ ʧʨʦʛʨʘʤʫ ʜʦ ʾʾ ʟʘʧʫʩʢʫ.  

- start(Stage stage): ʪʫʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ; 

- stop(): ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʽʩʣʷ ʟʘʢʨʠʪʪʷ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʪʦʛʦ, 

ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʥʘʪʠʩʥʫʚ ʥʘ ʭʨʝʩʪʠʢ ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ. 
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ʈʠʩ.4 ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʽ 

ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʙʽʙʣʽʦʪʝʢʫ JavaFX ʪʘ IDE Apache NetBeans. ʇʦʙʫʜʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ JavaFX. ʅʘʚʝʜʝʥʦ ʦʧʠʩ ʥʘʙʦʨʫ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʦʪʦʢʽʚ, ʱʦ ʩʪʚʦʨʝʥʽ ʩʝʨʝʜʦʚʠʱʝʤ ʚʠʢʦʥʘʥʥʷ JavaFX Runtime ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʦʪʠ JavaFX-ʜʦʜʘʪʢʫ. ʇʦʙʫʜʦʚʘʥʦ ʩʭʝʤʫ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ 

JavaFX-ʜʦʜʘʪʢʫ. 
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ʈɽɻʋʃʖɺɸʅʅʗ ɻʋʏʅʆʉʊɯ ʋ ʇʆʊʆʂʆɺʆʄʋ ʄʆɺʃɽʅʅɯ 

 

ʂʫʣʘʢʦʚ ɼʝʥʠʩ ʉʝʨʛʽʡʦʚʠʯ, 

ʉʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʪʠʪʝʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʚôʷʟʢʫ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ/Introductions . ʅʠʥʽ ʽʟ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʧʣʘʪʬʦʨʤ ʽ ʟʘʩʦʙʽʚ 

ʧʦʰʠʨʝʥʥʷ ʽ ʧʨʠʡʤʘʥʥʷ ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ (ʪʦʙʪʦ ʟʚʠʯʘʡʥʽ ʥʘʟʝʤʥʽ 

ʝʬʽʨʥʽ ʤʝʨʝʞʽ, ʩʪʨʽʤʽʥʛʦʚʽ ʧʣʘʪʬʦʨʤʠ, ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ) ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ 

ʢʦʥʪʝʥʪʫ, ʱʦ ʫ ʧʽʜʩʫʤʢʫ ʙʫʜʝ ʚʽʜʪʚʦʨʝʥʦ ʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɿʘ ʽʩʥʫʶʯʦʾ ʧʨʘʢʪʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʫʯʘʥʥʷ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʥʠʟʢʫ 

ʢʨʠʪʝʨʽʾʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʫʙôʻʢʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʚʽʜʪʚʦʨʶʚʘʥʦʛʦ 

ʟʚʫʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʜʦʢʫʤʝʥʪʠ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʠʪʘʥʴ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʽ ʟʚʫʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ, ʟʦʢʨʝʤʘ 

EBU ʪʘ ITU, ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʦʩʥʦʚʥʽ ʟ ʮʠʭ ʢʨʠʪʝʨʽʾʚ: 

- ʧʨʦʩʪʦʨʦʚʝ ʚʨʘʞʝʥʥʷ; 

- ʧʨʦʟʦʨʽʩʪʴ; 

- ʷʢʽʩʪʴ ʧʝʨʝʜʘʚʘʥʥʷ ʪʝʤʙʨʫ ʟʚʫʯʘʥʥʷ; 

- ʤʫʟʠʯʥʠʡ ʙʘʣʘʥʩ; 

- ʩʪʝʨʝʦʬʦʥʽʯʥʽʩʪʴ. 

ʇʨʦʪʝ ʧʦʚʥʦʮʽʥʥʝ ʩʧʨʠʡʥʷʪʪʷ ʚʩʽʭ ʦʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʚʥʷ ʛʫʯʥʦʩʪʽ, ʟʘ ʷʢʦʛʦ ʤʘʻ ʤʽʩʮʝ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʝʥʪʫ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʝ 

ʚʽʜʪʚʦʨʝʥʥʷ. 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʠʥʽ ʚ ʤʦʚʣʝʥʥʽ ï 

ʧʠʪʘʥʥʷ ʚʨʝʛʫʣʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ. ʐʠʨʦʢʦ ʚʽʜʦʤʦ, ʱʦ ʥʠʥʽ ʤʘʻ ʤʽʩʮʝ 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʛʨʘʤ (ʦʩʥʦʚʥʠʡ 

ʢʦʥʪʝʥʪ ï ʨʝʢʣʘʤʥʘ ʚʩʪʘʚʢʘ, ʘʙʦ ʤʽʞ ʤʦʚʥʠʤʠ ʪʘ ʤʫʟʠʯʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʫ 

ʨʘʜʽʦʤʦʚʣʝʥʥʽ). 
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ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʦʪʦʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʽ ʪʘʢ ʟʚʘʥʽ ʩʪʨʽʤʽʥʛʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ. 

ʄʘʛʽʩʪʝʨʩʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʚʫʢʫ, 

ʟʦʢʨʝʤʘ ʦʧʪʠʤʘʣʴʥʦʾ ʛʫʯʥʦʩʪʽ ʟʚʫʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʧʠʪʘʥʥʷ ʚʠʟʥʘʻʪʴʩʷ 

ʚʘʞʣʠʚʠʤ ʥʘʚʽʪʴ ʥʘ ʨʽʚʥʽ ʪʘʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 

ʈʘʜʽʦʤʦʚʣʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ/Aim. ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʟʚʫʯʘʥʥʷ ʬʦʥʦʛʨʘʤ ʩʪʚʦʨʝʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʱʦ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʪʬʦʨʤʠ YouTube, ʥʘ ʦʩʥʦʚʽ ʩʫʙôʻʢʪʠʚʥʠʭ ʪʘ ʦʙôʻʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʟ 

ʧʦʜʘʣʴʰʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ/Materials and methods. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ 

ʧʨʦʙʣʝʤʠ ʨʦʟʙʘʣʘʥʩʫ ʛʫʯʥʦʩʪʽ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʈʘʜʽʦʤʦʚʣʝʥʥʷ EBU 

ʨʝʢʦʤʝʥʜʫʻ ʻʜʠʥʝ ʨʽʰʝʥʥʷ ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʨʽʚʥʷ 

ʛʫʯʥʦʩʪʽ, ʷʢʦʛʦ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʽ ʤʦʚʥʠʢʠ ʪʘ 

ʚʠʨʦʙʥʠʢʠ ʢʦʥʪʝʥʪʫ [1]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʚʥʽʚ ʩʠʛʥʘʣʫ ʫ ʤʦʚʣʝʥʥʽ ï ʥʝ ʟʘ ʧʽʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʷʢ ʮʝ 

ʨʦʙʠʣʦʩʷ ʟʘʚʞʜʠ, ʘ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʷʥʦʾ ʛʫʯʥʦʩʪʽ.  

ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʦʧʠʩʘʥʦ ʫ ʈʝʢʦʤʝʥʜʘʮʽʾ ITU-R BS.1770 [2]. 

ɺ ʘʣʛʦʨʠʪʤʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʛʫʯʥʦʩʪʽ ʣʶʜʠʥʦʶ ï ʟʦʢʨʝʤʘ ʨʽʟʥʫ ʯʫʪʣʠʚʽʩʪʴ ʩʣʫʭʫ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʦʪ ʪʘ ʪʘʢ 

ʟʚʘʥʠʡ ʝʢʨʘʥʫʶʯʠʡ ʝʬʝʢʪ ʛʦʣʦʚʠ ʩʣʫʭʘʯʘ. ʅʘ ʚʠʭʦʜʽ ʚʠʤʽʨʶʚʘʯʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʟʘ ʦʧʠʩʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʦʪʨʠʤʫʻʤʦ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ ʚ ʯʠʩʣʦʚʠʭ ʦʜʠʥʠʮʷʭ. 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʛʫʯʥʦʩʪʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ LUFS (Loudness Units of 

Full Scale, ʪʦʙʪʦ ʦʜʠʥʠʮʽ ʛʫʯʥʦʩʪʽ, ʚʠʤʽʨʷʥʽ ʟʘ ʧʦʚʥʦʶ ʰʢʘʣʦʶ). 1 LUFS 

ʚʽʜʧʦʚʽʜʘʻ 1 ʜɹ. ɺ ʷʢʦʩʪʽ ʮʽʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʚʥʷ ʛʫʯʥʦʩʪʽ, ʱʦ ʤʘʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦ ʽ ʪʝʣʝʚʽʟʽʡʥʠʭ 

ʧʨʦʛʨʘʤ ʧʨʠʡʥʷʪʦ -23 LUFS [1]. 
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ɼʣʷ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʪʘʢʦʛʦ ʷʢ ʨʝʢʣʘʤʥʽ ʚʩʪʘʚʢʠ ʯʠ ʘʥʦʥʩʠ 

ʜʦʜʘʪʢʦʚʦ ʥʦʨʤʫʻʪʴʩʷ ʨʽʚʝʥʴ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʛʫʯʥʦʩʪʽ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ 

ʤʝʥʰʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʽ ʜʦʨʽʚʥʶʻ -18 LUFS.  

ʆʢʨʝʤʠʤ ʧʠʪʘʥʥʷʤ ʻ ʥʦʨʤʫʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʫ ʧʦʪʦʢʦʚʦʤʫ ʤʦʚʣʝʥʥʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʘʢ ʟʚʘʥʽ ʩʪʨʽʤʽʥʛʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʝʚʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʫʤʦʚʘʤʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʨʠʡʤʘʥʥʷ ʢʦʥʪʝʥʪʫ ʫ 

ʟʚʠʯʘʡʥʦʤʫ ʤʦʚʣʝʥʥʽ ʽ ʧʦʪʦʢʦʚʦʤʫ, EBU ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʦʢʨʝʤʠʡ ʜʦʜʘʪʦʢ ʜʦ 

ʈʝʢʦʤʝʥʜʘʮʽʾ R 128, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʪʦʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ. ɿʛʽʜʥʦ ʮʴʦʛʦ ʜʦʜʘʪʢʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ ʙʫʚ 

ʪʘʢʠʤ ʩʘʤʠʤ, ʷʢ ʽ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʤʦʚʣʝʥʥʷ ʪʘ ʜʦʨʽʚʥʶʚʘʚ -23 LUFS, ʧʨʦʪʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ ʛʫʯʥʦʩʪʽ ʧʨʠ ʧʦʰʠʨʶʚʘʥʥʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -20 

ʜʦ -16 LUFS. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʥʦʛʦ ʚʠʤʽʨʶʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ, ʽ 

ʷʢʱʦ ʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʢʦʨʝʛʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ 

ʧʽʜʩʠʣʝʥʥʷ ʪʨʘʢʪʫ. 

ʂʨʽʤ ʘʧʘʨʘʪʥʠʭ ʚʠʤʽʨʶʚʘʯʽʚ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʽ ʚʠʤʽʨʶʚʘʯʽ 

ʛʫʯʥʦʩʪʽ, ʦʜʠʥ ʟ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʛʫʯʥʦʩʪʽ ʢʦʥʪʝʥʪʫ ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ. 

ɿʚʫʢʦʚʠʡ ʩʫʧʨʦʚʽʜ ʪʘʢʦʾ ʧʦʪʦʢʦʚʦʾ ʪʨʘʥʩʣʷʮʽʾ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʜʽ 

ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ: ʟʚʫʢ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ï ʛʦʣʦʩ ʙʣʦʛʝʨʘ ʽ ʬʦʥʦʚʠʡ ʟʚʫʢ ï 

ʤʫʟʠʯʥʘ ñʧʽʜʣʦʞʢʘ" ʘʙʦ ʟʚʫʢʠ ʛʨʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ R128GAIN, ʱʦ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʟʘ 

ʧʦʩʠʣʘʥʥʷʤ [3] ʚʠʢʦʥʫʚʘʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʛʦ ʬʨʘʛʤʝʥʪʫ. 

ɿʘʚʜʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʠʢʦʥʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ ʟʚʫʢʦʚʦʛʦ 

ʩʫʧʨʦʚʦʜʫ ʚʽʜʝʦʨʦʣʠʢʘ ʟʘ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʥʘʣʘʰʪʫʚʘʥʴ ʟʚʫʢʫ ʧʝʨʝʜʥʴʦʛʦ 

ʧʣʘʥʫ ʪʘ ʬʦʥʦʚʦʛʦ ʟʚʫʢʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʨʝʟʫʣʴʪʘʪ ʻ ʥʘʡʙʽʣʴʰ 

ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʩʣʫʭʘʯʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʛʫʯʥʦʩʪʽ 

ʚʠʢʦʥʫʚʘʣʦʩʷ ʰʣʷʭʦʤ ʩʫʙôʻʢʪʠʚʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʝʢʩʧʝʨʪʠʟ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʝʢʩʧʝʨʪʠʟ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʧʦʣʦʞʝʥʴ ʈʝʢʦʤʝʥʜʘʮʽʾ ITU-R BS. 1284-2 [4].  
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ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ/Results and discussion. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟ ʥʘʡʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤ ʙʫʣʦ ʚʠʟʥʘʥʦ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ  

-16,5 LUFS. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʤʠ ʜʣʷ ʊɹ ʪʘ ʨʘʜʽʦʤʦʚʣʝʥʥʷ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ ʢʦʥʪʝʥʪʫ ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ ʧʝʨʰ ʟʘ ʚʩʝ ʚʝʣʠʢʫ 

ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʨʽʚʥʷʤ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ 

ʪʝʣʝʙʘʯʝʥʥʷ ʪʘ ʨʘʜʽʦʤʦʚʣʝʥʥʷ, ʘ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʩʚʽʜʫ. ɿʘʟʚʠʯʘʡ ʟʘʚʞʜʠ 

ʜʦʪʨʠʤʫʶʪʴʩʷ ʥʘʩʪʫʧʥʦʛʦ ʧʨʘʚʠʣʘ: ʛʦʣʦʩ ʚʝʜʫʯʦʛʦ ʧʦʚʠʥʝʥ ʟʘ ʨʽʚʥʝʤ ʛʫʯʥʦʩʪʽ 

ʙʫʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʜʝʮʠʙʝʣ ʛʫʯʥʽʰʝ, ʥʽʞ ʛʫʯʥʽʩʪʴ ʽʛʦʨ ʘʙʦ ʽʥʰʠʭ ʧʨʦʛʨʘʤ, ʱʦ 

ʪʨʘʥʩʣʶʶʪʴʩʷ. ʊʦʙʪʦ ʷʢʱʦ ʦʮʽʥʶʚʘʪʠ ʛʫʯʥʽʩʪʴ ʧʦʪʦʢʦʚʦʾ ʧʝʨʝʜʘʯʽ, ʪʦ ʤʦʞʥʘ 

ʦʜʨʘʟʫ ʚʠʷʚʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʛʫʯʥʽʰʠʤ, ʥʽʞ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʥʘ ʊɹ, ʜʝ ʻ ʯʽʪʢʦ ʟʘʟʥʘʯʝʥʽ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʛʫʯʥʦʩʪʽ ʢʦʥʪʝʥʪʫ. 

ɺʠʩʥʦʚʢʠ/Conclusions. ʂʦʤʬʦʨʪʥʠʡ ʜʣʷ ʩʣʫʭʘʯʽʚ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ ʧʽʜ ʯʘʩ 

ʚʽʜʪʚʦʨʝʥʥʷ ʟʚʫʢʫ ʜʦʟʚʦʣʠʪʴ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʯʫʪʠ ʷʢʽʩʪʴ ʟʚʫʯʘʥʥʷ ʟʘ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʧʨʦʩʪʦʨʦʚʝ ʚʨʘʞʝʥʥʷ, ʪʝʤʙʨ, ʧʨʦʟʦʨʽʩʪʴ). 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʫʯʥʦʩʪʽ ʚʣʘʩʥʦʛʦ ʩʪʚʦʨʝʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʛʦʣʦʩʫ ʚʝʜʫʯʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʠʭ ʝʢʩʧʝʨʪʠʟ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ -16,5 LUFS. ʎʝ ʟʥʘʯʝʥʥʷ 

ʥʠʞʯʝ ʪʦʛʦ, ʱʦ ʥʠʥʽ ʧʨʠʡʥʷʪʦ ʜʣʷ ʧʣʘʪʬʦʨʤʠ YouTube, ʘʣʝ ʚʠʱʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʜʣʷ ʊɹ ʪʘ ʨʘʜʽʦʤʦʚʣʝʥʥʷ. 

ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʧʝʨʝʛʣʷʜ ʪʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ 

ʢʦʥʪʝʥʪʫ ʧʦʪʦʢʦʚʦʛʦ ʤʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʤʦʙʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʟ 

ʦʙʤʝʞʝʥʠʤ ʧʦʩʠʣʝʥʥʷʤ ʧʽʜ ʯʘʩ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʬʦʥʦʚʠʤ ʰʫʤʦʤ, 

ʪʘʢʝ ʟʥʘʯʝʥʥʷ ʛʫʯʥʦʩʪʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʧʫʩʪʠʤʠʤ. 

ʉʪʘʥʜʘʨʪʠ ʛʫʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʛʦʣʦʩʫ ʚʝʜʫʯʦʛʦ ʥʘ ʪʝʣʝʙʘʯʝʥʥʽ ʪʘ ʚ 

ɯʥʪʝʨʥʝʪʽ ʨʽʟʥʽ, ʘ ʛʫʯʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʝʢʣʘʤʥʠʭ ʧʘʫʟ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʧʽʜ ʯʘʩ 

ʧʝʨʝʛʣʷʜʫ ʘʙʦ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʽ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʱʦ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʪʪʻʚʫ ʧʨʦʙʣʝʤʫ ʽ ʤʘʻ ʙʫʪʠ ʚʠʨʽʰʝʥʦ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ.  

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʷʢʦʩʪʽ ʟʚʫʯʘʥʥʷ ʪʝʣʝʚʽʟʽʡʥʠʭ ʪʘ 

ʨʘʜʽʦʧʨʦʛʨʘʤ ʧʦʪʨʽʙʥʦ ʧʨʠʡʥʷʪʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʟ ʨʝʛʫʣʶʚʘʥʥʷ ʛʫʯʥʦʩʪʽ 
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ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ ʷʢ ʦʩʥʦʚʥʠʭ ʧʨʦʛʨʘʤ, ʪʘʢ ʽ ʨʝʢʣʘʤʥʠʭ ʧʘʫʟ, ʱʦ ʟʘ ʥʠʤʠ 

ʩʣʽʜʫʶʪʴ. 
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ɺʃɸʉʊʀɺʆʉʊɯ ɻɸɿʆʊɽʈʄɯʏʅʀʍ ʇʆʂʈʀʊʊɯɺ 

 

ʂʫʯʝʨʝʥʢʦ ʖʣʽʷ ʉʝʨʛʽʾʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʤʽʮʥʽʩʪʶ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ ʚʦʥʠ ʚʠʢʦʥʘʥʽ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʽʚ ï ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʢʦʨʦʟʽʡʥʘ 

ʩʪʽʡʢʽʩʪʴ, ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ, ʪʝʧʣʦʦʧʽʨ ʪʘ ʽʥʰʽ ï ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʧʦʚʝʨʭʥʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʤʽʮʥʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʠʩʪʠʪʠ ʤʘʪʝʨʽʘʣ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʜʽʡ, ʧʽʜʚʠʱʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʜʝʪʘʣʝʡ ʽ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʟʥʦʰʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ. ʈʦʟʛʣʷʥʫʪʠ ʷʢʽ ʟ ʮʠʭ ʯʠʥʥʠʢʽʚ ʥʘʡʙʽʣʴʰʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʜʝʪʘʣʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʮʝʩʠ ʦʪʨʠʤʘʥʥʷ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 1) ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʥʘʧʠʣʶʶʪʴʩʷ ʽ ʧʦʧʝʨʝʜʥʷ ʘʢʪʠʚʘʮʽʷ ʧʦʚʝʨʭʥʽ ʧʽʜʢʣʘʜʢʠ; 2) ʬʦʨʤʫʚʘʥʥʷ 

ʛʘʟʦʪʝʨʤʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ. ʂʦʞʝʥ ʽʟ ʮʠʭ ʝʪʘʧʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʷʚʠʱ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʝʚʥʠʡ ʚʥʝʩʦʢ ʫ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ. 

ʋʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘʩʘʤʧʝʨʝʜ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʥʦʤ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʥʘʧʠʣʶʶʪʴʩʷ (ʨʦʟʤʽʨʦʤ, ʘʛʨʝʛʘʪʥʠʤ ʩʪʘʥʦʤ ʪʦʱʦ) ʽ ʧʦʚʝʨʭʥʝʶ ʧʽʜʢʣʘʜʢʠ (ʾʾ 

ʪʝʤʧʝʨʘʪʫʨʦʶ, ʦʢʠʩʣʝʥʽʩʪʶ ʪʦʱʦ) ʚ ʤʦʤʝʥʪ ʟʽʪʢʥʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʪʘʥ 

ʯʘʩʪʠʥʦʢ ʥʘʧʠʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʥʘʧʠʣʝʥʥʷ (ʩʢʣʘʜʦʤ ʪʘ ʝʥʝʨʛʽʻʶ ʛʘʟʦʚʦʾ ʘʪʤʦʩʬʝʨʠ, ʰʚʠʜʢʽʩʪʶ 

ʩʪʨʫʤʝʥʷ ʪʦʱʦ). 
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ʏʘʩʪʠʥʢʠ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜʜʘʶʪʴʩʷ ʨʽʟʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʘʢʪʠʚʥʠʤ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʤʫ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʠʪʪʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚʤʽʩʪ ʢʠʩʥʶ ʪʘ ʘʟʦʪʫ ʚ ʧʦʢʨʠʪʪʷʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ 

ʚʽʜʩʦʪʢʘ ʪʘ ʙʽʣʴʰʝ; ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʢʨʠʪʪʷ ʥʘ ʧʽʜʢʣʘʜʮʽ (ʚʠʨʦʙʽ) 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʨʠ; ʧʣʘʩʪʠʯʥʽʩʪʴ ʫ ʥʘʧʠʣʝʥʦʛʦ ʤʝʪʘʣʫ ʥʠʞʯʘ, ʥʽʞ ʫ ʚʠʭʽʜʥʦʛʦ; 

ʤʽʮʥʽʩʪʴ ʥʘʧʠʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʟʚʠʯʘʡ ʫ 5-10 ʨʘʟʽʚ ʥʠʞʯʘ ʤʽʮʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ 

ʢʦʤʧʘʢʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʟʤʽʥʶʶʪʴʩʷ ʬʘʟʦʚʠʡ ʩʢʣʘʜ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʪʘ 

ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʥʘʧʠʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ. ɺʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʠʪʪʽʚ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʮʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʻ: 

1) ʟʥʠʞʝʥʘ ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʥʘ ʛʨʘʥʠʮʷʭ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʪʘ ʰʘʨʘʤʠ 

ʧʦʢʨʠʪʪʷ, ʥʘʥʝʩʝʥʠʤʠ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʥʝʧʦʚʥʠʤ ʩʭʦʧʣʶʚʘʥʥʷʤ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʦʢʩʠʜʽʚ, ʧʦʨ ʪʘ ʽʥʰʠʭ ʚʢʣʶʯʝʥʴ. 

2) ʧʦʨʠʩʪʽʩʪʴ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʘʟʦʚʠʜʽʣʝʥʥʷ ʪʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʯʘʩʪʠʥʦʢ ʟ ʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʚʠʧʣʝʩʢʫ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʪʪʷ ʧʨʠ 

ʫʜʘʨʽ ʯʘʩʪʠʥʦʢ ʦʙ ʧʽʜʢʣʘʜʢʫ; 

3) ʩʪʨʫʢʪʫʨʘ ʥʘʧʠʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʙʫʤʦʚʣʝʥʘ ʬʘʟʦʚʠʤʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʽ ʧʦʷʚʦʶ ʧʝʨʝʥʘʩʠʯʝʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʥʝʩʪʝʭʽʦʤʝʪʨʠʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʯʘʩʪʦ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʚʝʣʠʢʦʾ ʯʘʩʪʢʠ ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʢʦ-

ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʫʤʝʥʷ ʛʘʨʷʯʦʛʦ ʛʘʟʫ ʘʙʦ ʧʣʘʟʤʠ ʪʘ ʟʘʛʘʨʪʫʚʘʥʥʷ 

ʧʝʨʝʛʨʽʪʠʭ ʨʦʟʧʣʘʚʽʚ; 

4) ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʛʠ ʫ ʚʩʴʦʤʫ ʦʙʩʷʟʽ ʥʘʧʠʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚ ʦʙʩʷʟʽ 

ʢʦʞʥʦʾ ʯʘʩʪʠʥʢʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʦ ʪʦʚʱʠʥʽ ʧʦʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʥʦʩʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʽ ʪʘ ʧʨʠʩʪʨʦʶ ʛʘʟʦʪʝʨʤʽʯʥʦʛʦ 

ʥʘʧʠʣʝʥʥʷ ʟʘʜʘʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʇʦʢʨʠʪʪʷ, ʥʘʥʝʩʝʥʝ ʥʘ 

ʥʝʨʫʭʦʤʫ ʧʣʦʱʠʥʫ ʤʘʻ ʬʦʨʤʫ ʛʽʨʢʠ ʟ ʨʦʟʧʦʜʽʣʦʤ ʤʘʪʝʨʽʘʣʫ ʟʘ ʪʦʚʱʠʥʦʶ, 
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ʙʣʠʟʴʢʠʤ ʜʦ ʟʘʢʦʥʫ ɻʘʫʩʘ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʣʽʥʽʡʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʘʣʴʥʠʢʘ (ʘʙʦ ʧʣʘʟʤʦʪʨʦʥʘ) ʪʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʭʚʠʣʷʩʪʦʩʪʽ 

ʥʘʧʠʣʝʥʦʛʦ ʰʘʨʫ. 

ʗʢʽʩʪʴ ʛʘʟʦʪʝʨʤʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʧʦʩʪʽʡʥʠʭ ʪʘ 

ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɰʭ ʢʽʣʴʢʽʩʪʴ, ʟʘ ʦʮʽʥʢʘʤʠ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 20 

ʜʦ 60. ʊʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʠʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ 

ʤʘʪʝʨʽʘʣʫ ʦʩʥʦʚʠ ʪʘ ʬʦʨʤʠ ʚʠʨʦʙʫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʟʚʠʯʘʡ ʧʽʜʙʠʨʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʇʨʠ ʚʠʙʦʨʽ ʨʝʞʠʤʫ ʚʨʘʭʦʚʫʶʪʴ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ. 

ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʮʽʥʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ 

ʥʘʧʠʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʠʪʴ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʦ ʪʦʚʱʠʥʽ ʧʦʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʥʦʩʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʽ ʪʘ ʧʨʠʩʪʨʦʶ ʛʘʟʦʪʝʨʤʽʯʥʦʛʦ ʥʘʧʠʣʝʥʥʷ ʟʘʜʘʥʦʶ 

ʪʨʘʻʢʪʦʨʽʻʶ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ. ɺʠʟʥʘʯʝʥʽ ʟʘʛʘʣʴʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʜʝʪʘʣʝʡ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɺɯɹʈʆɿɸʍʀʉʊʋ ɽʂʉʂɸɺɸʊʆʈɸ ɿ ʈʆɿʈʆɹʃɽʅʅʗʄ 

ʇɯɼɺɯʉʂʀ ï ɸʄʆʈʊʀɿɸʊʆʈɸ 

 

ʃʶʪʝʥʢʦ ɺʘʩʠʣʴ ɭʛʦʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʜʦʮʝʥʪ 

ʂʦʤʘʨ ʆʣʝʢʩʘʥʜʨ ɯʚʘʥʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ 

 ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʛʽʜʨʦʽʤʧʫʣʴʩʥʽ ʧʨʠʩʪʨʦʾ, ʚ ʥʘʰ ʯʘʩ, ʰʠʨʦʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʙʫʜʽʚʥʠʮʪʚʽ, ʩʽʣʴʩʴʢʦʤʫ ʽ ʢʦʤʫʥʘʣʴʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽ ʜʨʫʛʠʭ ʛʘʣʫʟʷʭ. ʈʦʟʨʦʙʣʝʥʦ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʨʽʟʥʦʚʠʜʽʚ ʛʽʜʨʦʽʤʧʫʣʴʩʥʠʭ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ. ʇʠʪʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ, 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʫʜʘʨʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʛʽʜʨʦʽʤʧʫʣʴʩʥʠʭ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʟ ʚʠʩʦʢʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʨʠ ʫʩʧʽʰʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʨʦʙʽʪ 

ʷʚʣʷʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ.  

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʜʨʦʽʤʧʫʣʴʩʥʠʭ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʜʦʩʢʦʥʘʣʽʩʪʶ ʾʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʘʥʘʣʽʟʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɽʆʄ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʛʽʜʨʦʫʜʘʨʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʜʦʨʦʞʥʴʦ-

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥʘʭ , ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʝʢʩʢʘʚʘʪʦʨʘʭ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ, ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʩʢʝʣʴʥʠʭ ʧʦʨʽʜ, 

ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʨʟʣʠʭ ˇʨʫʥʪʽʚ, ʨʦʟʢʨʠʪʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʘ ʪʘʢʦʞ 

ʨʫʡʥʫʚʘʥʥʽ ʙʝʪʦʥʥʠʭ, ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʟʜʽʡʩʥʝʥʥʷ ʜʨʫʛʠʭ ʚʠʜʽʚ 

ʨʦʙʽʪ.  

ɽʢʩʢʘʚʘʪʦʨ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ ʷʚʣʷʻʪʴʩʷ ʚʝʜʫʯʦʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʙʫʜʽʚʝʣʴʥʦʶ ʤʘʰʠʥʦʶ ʚ ʋʢʨʘʾʥʽ ʽ ʟʘ ʢʦʨʜʦʥʦʤ.  

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʫʜʘʨʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʝʢʩʢʘʚʘʪʦʨʘʭ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ 
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ʚʠʤʘʛʘʻ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʚʽʜ ʧʘʛʫʙʥʦʛʦ ʚʧʣʠʚʫ ʚʽʙʨʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʦʤʫ ʷʚʣʷʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʧʨʷʤʦʤ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʙʨʘʮʽʡ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʥʘʡʙʽʣʴʰ ʚʘʞʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʦʤʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʡ. ɼʦ 

ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʙʘʣʘʥʩʫʚʘʥʥʷ ʽ ʟʨʽʚʥʦʚʘʞʝʥʥʷ ʤʘʰʠʥ, ʟʤʽʥʘ ʞʦʨʩʪʢʽʩʥʠʭ, 

ʜʝʤʧʬʫʶʯʠʭ ʽ ʽʥʝʨʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʝʨʝʣʽʯʝʥʠʭ ʩʧʦʩʦʙʽʚ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʞʥʦʛʦ ʨʘʮʽʦʥʘʣʴʥʘ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʽʙʨʦʛʘʩʠʪʝʣʽ 

(ʘʤʦʨʪʠʟʘʪʦʨʠ) ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʩʪʚʦʨʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʽ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʷʢʦʩʪʝʡ ʦʙʣʘʜʥʘʥʥʷ, 

ʢʦʪʨʽ ʚʠʷʚʣʝʥʽ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ ʚʠʨʦʙʥʠʮʪʚʦ. ʇʝʨʝʚʘʛʘ ʚʽʙʨʦʛʘʩʠʪʝʣʽʚ 

(ʘʤʦʨʪʠʟʘʪʦʨʽʚ) ʪʘʢʦʞ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʟʥʘʯʥʦ ʤʘʣʠʭ ʟʘʪʨʘʪʘʭ ʥʘ ʾʭ 

ʩʪʚʦʨʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʙʘʞʘʥʠʡ ʝʬʝʢʪ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʽʙʨʘʮʽʡ. 

ʇʨʠ ʨʦʙʦʪʽ ʚʽʙʨʦʛʘʩʠʪʝʣʴ (ʘʤʦʨʪʠʟʘʪʦʨ) ʬʦʨʤʫʻ ʩʠʣʦʚʽ ʜʽʾ, ʢʦʪʨʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʦʙôʻʢʪ. ɿʤʽʥʘ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʘ ʧʨʠ ʧʨʠʻʜʥʘʥʥʽ 

ʜʠʥʘʤʽʯʥʦʛʦ ʛʘʩʠʪʝʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʰʣʷʭʦʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʦʣʠʚʘʣʴʥʦʾ 

ʝʥʝʨʛʽʾ ʚʽʜ ʛʘʩʠʪʝʣʷ ʜʦ ʦʙôʻʢʪʘ, ʪʘʢ ʽ ʧʨʠ ʜʦʧʦʤʦʟʽ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʣʠʚʘʥʴ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʧʨʫʞʥʦ-ʽʥʝʨʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʠʩʪʝʤʠ ʦʙôʻʢʪ-ʛʘʩʠʪʝʣʴ ʥʘ ʨʝʟʦʥʘʥʩʥʫ ʯʘʩʪʦʪʫ. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʦʩʥʦʚʘʥʠʡ ʥʘ 

ʧʽʜʚʠʱʝʥʥʽ ʜʠʩʠʧʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʦʙôʻʢʪʘ 

ʜʦʜʘʪʢʦʚʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʜʝʤʧʬʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʛʦʚʦʨʷʪʴ 

ʧʨʦ ʜʠʥʘʤʽʯʥʠʡ ʛʘʩʠʪʝʣʴ ʟ ʪʝʨʪʷʤ. 

ɺ ʦʩʥʦʚʫ ʜʠʥʘʤʽʯʥʠʭ ʛʘʩʠʪʝʣʽʚ ʧʦʣʦʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʤʘʩ, ʧʨʫʞʠʥ, ʜʝʤʧʬʝʨʽʚ) ʽ ʘʢʪʠʚʥʠʭ, ʢʦʪʨʽ ʤʘʶʪʴ ʚʣʘʩʥʽ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾ.  

ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʦʙʦʪʽ ʝʢʩʢʘʚʘʪʦʨʽʚ ʟ ʨʦʙʦʯʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʛʽʜʨʦʤʦʣʦʪ, ʥʘʤʠ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʧʽʜʚʽʩʢʫ ï 
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ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʥʘʚʽʩʢʠ ʛʽʜʨʦʫʜʘʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʛʽʜʨʦʤʦʣʦʪʘ) ʥʘ 

ʟʝʤʣʝʨʠʡʥʫ ʤʘʰʠʥʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʡ ʻ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʘʤʠ ʤʽʮʥʦʩʪʽ, ʨʝʩʫʨʩʫ ʽ ʙʝʟʧʝʢʠ. ɺʠʥʠʢʘʶʯʽ, ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʽʙʨʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʛʽʨʰʫʶʪʴ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʟʥʠʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʦʷʚʘ 

ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʨʦʙʦʪʽ ʝʢʩʢʘʚʘʪʦʨʽʚ ʟ ʛʽʜʨʦʤʦʣʦʪʘʤʠ ʚʽʜôʻʤʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ, ʟʥʠʞʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʡʦʛʦ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɺ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʠʥʘʤʽʯʥʦʾ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʛʽʜʨʦʤʦʣʦʪ ï 

ʝʢʩʢʘʚʘʪʦʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʭ ʚʽʙʨʦʩʪʽʡʢʦʩʪʽ, ʷʚʣʷʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʩʢʘʟʘʥʝ ʙʫʣʘ ʦʙʨʘʥʘ ʪʝʤʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʷʢʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ ʚʠʢʣʘʜʝʥʦʾ ʚʠʱʝ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʙʨʦʟʘʭʠʩʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʚʽʩʢʫ ï ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ 

ʥʘʚʽʩʢʠ ʛʽʜʨʦʤʦʣʦʪʘ ʥʘ ʝʢʩʢʘʚʘʪʦʨ ʟʽ ʟʤʽʥʦʶ ʽʥʝʨʮʽʡʥʦ-ʞʦʨʩʪʢʽʩʥʠʭ ʾʾ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʄʝʪʦʶ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʷʚʣʷʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʚʽʩʢʠ ï 

ʘʤʦʨʪʠʟʘʪʦʨʘ ʜʣʷ ʥʘʚʽʩʢʠ ʛʽʜʨʦʫʜʘʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʛʽʜʨʦʤʦʣʦʪʘ) ʥʘ 

ʝʢʩʢʘʚʘʪʦʨ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʨʽʟʥʠʭ 

ʤʦʜʠʬʽʢʘʮʽʡ ʛʽʜʨʦʽʤʧʫʣʴʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘʨʫʙʽʞʥʠʤʠ ʬʽʨʤʘʤʠ JCD, KRUPP, 

Atlas Cjpco, Rammer , Indeko, Stanley, Furukawa, Caterpillar, Daemo, Delta ̔ ʽʥ. 

ʈʦʟʨʦʙʣʝʥʥʷʤ ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʦʣʦʪʽʚ ʚ ʋʢʨʘʾʥʽ ʽ ʢʨʘʾʥʘʭ ʉʅɼ ʟʘʡʤʘʣʠʩʴ 

ʨʽʟʥʽ ʥʘʫʢʦʚʽ ʰʢʦʣʠ. ɺʽʜʦʤʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʪʝʥʪʽʚ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʛʽʜʨʦʫʜʘʨʥʠʢʽʚ ʽ ʛʽʜʨʦʫʜʘʨʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʇʽʩʣʷ ʦʛʣʷʜʫ ʚʽʜʦʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʛʽʜʨʦʤʦʣʦʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʾʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʘʪʝʥʪʽʚ ʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʜʦʩʢʦʥʘʣʽ ʽ ʝʬʝʢʪʠʚʥʽ ʧʽʜʚʽʩʠ (ʧʨʠʩʪʨʦʾ, ʘʤʦʨʪʠʟʘʪʦʨʠ), ʜʣʷ ʚʽʙʨʦʟʘʭʠʩʪʫ 

ʝʢʩʢʘʚʘʪʦʨʽʚ, ʚʽʜʩʫʪʥʽ. ʊʦʤʫ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʨʦʟʨʦʙʠʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ 

ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʡ ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʧʽʜʚʽʩʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ. ʇʽʩʣʷ 
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ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʘʤʦʨʪʠʟʘʪʦʨʘ ʜʣʷ ʧʽʜʚʽʩʫ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʉʪʚʦʨʝʥʠʡ ʘʤʦʨʪʠʟʘʪʦʨ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʝʢʩʢʘʚʘʪʦʨʽʚ 

ʟ ʛʽʜʨʘʚʣʽʯʥʠʤ ʧʨʠʚʦʜʦʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʩʪʨʦʷʤʠ 

(ʤʝʭʘʥʽʟʤʘʤʠ) ʫʜʘʨʥʦʾ ʜʽʾ. ʂʦʨʧʫʩ ʤʦʣʦʪʘ ʧʽʜʚʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʤʦʨʪʠʟʘʪʦʨʘ, ʷʢʠʡ ʤʘʻ ʧʝʚʥʫ ʞʦʨʩʪʢʽʩʪʴ. 

 

ʈʠʩ. 1. ɸʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʧʽʜʚʽʩʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ 

 

ɸʤʦʨʪʠʟʘʪʦʨ (ʨʠʩ. 1) ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʦʨʧʫʩʫ (ʩʪʘʢʘʥʫ) 1 ʜʦ ʷʢʦʛʦ 

ʧʨʠʻʜʥʘʥʽ ʢʨʠʰʢʘ 2 ʟ ʢʨʦʥʰʪʝʡʥʦʤ 3 ʜʣʷ ʡʦʛʦ ʢʨʽʧʣʝʥʥʷ ʜʦ ʛʽʜʨʦʤʦʣʦʪʘ, 

ʢʨʠʰʢʠ ʢʦʨʧʫʩʫ 4 ʟ ʚʪʫʣʢʦʶ 5 ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 6 ʟ ʧʨʦʚʫʰʠʥʦʶ 7 ʟ 

ʦʪʚʦʨʦʤ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʦ ʨʫʢʦʷʪʽ ʝʢʩʢʘʚʘʪʦʨʘ. ʅʘ ʰʪʦʢʫ 6 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʫʞʠʥʘ 8, ʷʢʘ ʟʘʪʠʩʥʫʪʘ ʤʽʞ ʰʘʡʙʦʶ 9, ʧʦʨʰʥʝʤ 10 ʪʘ 

ʥʘʧʨʷʤʥʦʶ ʚʪʫʣʢʦʶ 11. ʅʘ ʰʪʦʢʫ 6, ʥʘ ʨʽʟʴʙʦʚʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ, ʚʩʪʘʥʦʚʣʝʥʘ 

ʛʘʡʢʘ 12 ʜʣʷ ʟʤʽʥʠ ʥʘʪʷʛʫ ʧʨʫʞʠʥʠ 8. ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʛʘʡʢʠ 12 ʢʣʶʯʝʤ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʚʠʢʦʥʘʥʦ ʜʚʘ ʚʽʢʥʘ 13 . ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʤʽʥʠ ʧʨʫʞʠʥʠ (ʧʨʫʞʠʥ), ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʪʘʞʫ-ʜʝʤʦʥʪʘʞʫ ʝʣʝʤʝʥʪʽʚ 

ʘʤʦʨʪʠʟʘʪʦʨʘ, ʰʪʦʢ 6 ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʽʟ ʜʚʦʭ ʯʘʩʪʠʥ. ɼʚʽ ʯʘʩʪʠʥʠ ʰʪʦʢʘ 6 

ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʚʪʫʣʢʦʶ ʟô̒ ʜʥʫʚʘʣʴʥʦʶ 14 ʽ ʢʦʥʪʨʛʘʡʢʘʤʠ 15. ɺʪʫʣʢʘ 

ʟô̒ ʜʥʫʚʘʣʴʥʘ 14 ʦʜʥʦʯʘʩʥʦ ʩʣʫʞʠʪʴ ʚʝʨʭʥʽʤ (ʢʨʘʡʥʽʤ) ʫʧʦʨʦʤ ʰʪʦʢʘ 6. 

ɸʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʧʽʜʚʽʩʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɺ ʧʽʜʚʽʰʝʥʦʤʫ (ʥʝ ʨʦʙʦʯʦʤʫ) ʩʪʘʥʽ ʛʽʜʨʦʤʦʣʦʪʘ ʟô̒ ʜʥʫʚʘʣʴʥʘ ʚʪʫʣʢʘ 14 
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ʫʧʠʨʘʻʪʴʩʷ ʚ ʢʨʠʰʢʫ ʢʦʨʧʫʩʫ 4. ʇʨʠ ʨʦʙʦʪʽ ʛʽʜʨʦʤʦʣʦʪʘ ʧʦʨʰʝʥʴ 10 ʫʧʠʨʘʻʪʴʩʷ 

ʢʨʠʰʢʫ 2. ɺ ʧʦʨʰʥʽ 10 ʚʠʢʦʥʘʥʘ ʧʨʦʪʦʯʢʘ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 6 

ʨʘʟʦʤ ʽʟ ʟʘʪʠʩʥʫʪʦʶ ʧʨʫʞʠʥʦʶ 8 ʪʘ ʥʘʧʨʷʤʥʦʶ ʚʪʫʣʢʦʶ 11 ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʝʨʝʤʽʱʝʥʥʷ (ʘʤʧʣʽʪʫʜʠ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ). 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʘʤʦʨʪʠʟʘʪʦʨ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʜʽʻ ʩʠʣʘ ʨʝʘʢʮʽʾ 

ʛʽʜʨʦʤʦʣʦʪʘ, ʘ ʟ ʜʨʫʛʦʾ ï ʩʠʣʘ ʧʨʠʪʠʩʥʝʥʥʷ (ʚʽʜ ʝʢʩʢʘʚʘʪʦʨʘ) ʧʨʠ ʧʣʘʚʘʶʯʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʢʦʨʧʫʩʫ.  

ʈʝʛʫʣʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʭʦʜʫ ʰʪʦʢʫ 6 ʟʽ ʩʪʠʩʥʫʪʦʶ ʧʨʫʞʠʥʦʶ 8 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʛʘʡʢʠ 12, ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʪʫʣʢʠ 

ʟô̒ ʜʥʫʚʘʣʴʥʦʾ 14. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʭʦʜʫ ʰʪʦʢʘ 6 ʤʦʞʣʠʚʘ ʫʩʪʘʥʦʚʢʘ ʫʧʦʨʥʠʭ 

ʢʽʣʝʮʴ ʤʽʞ ʧʦʨʰʥʝʤ 10 ʪʘ ʢʨʠʰʢʦʶ 2, ʘ ʪʘʢʦʞ ï ʤʽʞ ʟô̒ ʜʥʫʚʘʣʴʥʦʶ ʚʪʫʣʢʦʶ 14 

ʪʘ ʢʨʠʰʢʦʶ ʢʦʨʧʫʩʫ 4 (ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ). 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʘʤʦʨʪʠʟʘʪʦʨʘ ʜʣʷ ʧʽʜʚʽʩʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʤʦʣʦʪʘ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʘʤʧʣʽʪʫʜʫ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʚ 2 ï2,5 ʨʘʟʠ, 

ʨʦʟʰʠʨʠʪʠ ʨʦʙʦʯʠʡ ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ʅʘ ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʧʽʜʚʽʩʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʚʠʜʘʯʫ 

ʧʘʪʝʥʪʘ ʋʢʨʘʽʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʷ ʛʽʜʨʦʤʦʣʦʪʘ ʤʘʩʦʶ m 

ʥʘʚʽʰʫʻʪʴʩʷ ʥʘ ʛʽʜʨʘʚʣʽʯʥʠʡ ʝʢʩʢʘʚʘʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʤʦʨʪʠʟʘʪʦʨʘ (ʧʨʫʞʥʦʾ 

ʧʽʜʚʽʩʢʠ), ʧʝʚʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʞʦʨʩʪʢʦʩʪʽ c (ʨʠʩ.3.1).  

 

ʈʠʩ. 2. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʈʝʘʢʮʽʷ ʚʽʜ ʩʠʣ ʪʠʩʢʫ ʥʘ ʢʦʨʧʫʩ ʛʽʜʨʦʤʦʣʦʪʘ ʟʨʽʚʥʦʚʘʞʫʻʪʴʩʷ ʩʠʣʦʶ 

ʧʨʠʪʠʩʢʥʝʥʥʷ Fʧʨʠ ʧʣʘʚʘʶʯʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢʦʨʧʫʩʫ. ʂʦʨʧʫʩ ʛʽʜʨʦʤʦʣʦʪʘ ʧʽʜ 

ʜʽʻʶ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ( )P t  ʟʜʽʡʩʥʶʻ ʚʠʤʫʰʝʥʽ ʢʦʣʠʚʘʥʥʷ, ʢʦʪʨʽ ʤʦʞʥʦ 

ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ: 
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0

`` ( ),mz cz P Sin ktj+ = Ö +                       (1) 

ʜʝ zï ʢʦʦʨʜʠʥʘʪʘ ʨʫʭʫ ʟʦʩʝʨʝʜʞʝʥʦʾ ʤʘʩʠ; 
0

P ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʟʙʫʨʶʶʯʦʾ ʩʠʣʠ; kï ʯʘʩʪʦʪʘ ʚʠʤʫʰʝʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʨʧʫʩʫ ʛʽʜʨʦʤʦʣʦʪʘ; jï 

ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ. 

ʇʦʜʘʣʴʰʽ ʨʦʟʨʘʭʫʥʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʻʤʦ ʜʣʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʦʣʦʪʘ 

ʙʣʠʟʴʢʦʤʫ ʘʥʘʣʦʛʫ ʛʽʜʨʦʤʦʣʦʪʘ ʄɻ-120. ʇʦʨʽʚʥʶʶʯʠ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʘʤʧʣʽʪʫʜ (ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ Z(t) ʢʦʨʧʫʩʘ ʛʽʜʨʦʤʦʣʦʪʘ) ʧʨʠ ʫʩʪʘʥʦʚʮʽ 

ʛʽʜʨʦʫʜʘʨʥʠʢʘ ʟ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ (ʨʠʩ.3, ʟʥʘʯʝʥʥʷ 46 10 ʤ-Ö

) ʽ ʧʨʠ ʡʦʛʦ ʞʦʨʩʪʢʽʡ ʧʽʜʚʽʩʮʽ (ʨʠʩ.4, ʟʥʘʯʝʥʥʷ 32,4 10 ʤ-Ö ) ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʱʦ 

ʦʪʨʠʤʘʥʦ ʟʥʠʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚ 3,5 ï 4 ʨʘʟʠ. 

 

 

 

 

 

 

 

ʈʠʩ. 3. ɻʨʘʬʽʢ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ Z(t) ʢʦʨʧʫʩʘ ʛʽʜʨʦʤʦʣʦʪʘ ʧʨʠ ʡʦʛʦ ʥʘʚʽʩʮʽ 

ʟ ʜʦʧʦʤʦʛʦʶ ʘʤʦʨʪʠʟʘʪʦʨʘ (ʉ = 545588 ʅ/ʤ)  

 

 

 

 

 

ʈʠʩ. 4. ɻʨʘʬʽʢ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩʠ Z(t) ʢʦʨʧʫʩʘ ʛʽʜʨʦʤʦʣʦʪʘ ʧʨʠ ʡʦʛʦ 

ʞʦʨʩʪʢʽʡ ʧʽʜʚʽʩʮʽ ʙʝʟ ʘʤʦʨʪʠʟʘʪʦʨʘ (ʉ = 63,5 10Ö ʅ/ʤ) 
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ɺʠʩʥʦʚʢʠ. ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʝʢʩʢʘʚʘʪʦʨʽʚ ʟ 

ʥʘʚʽʩʥʠʤʠ ʫʜʘʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʧʽʜʚʽʩʢʫ ï 

ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʥʘʚʽʩʢʠ ʛʽʜʨʦʤʦʣʦʪʘ ʥʘ ʝʢʩʢʘʚʘʪʦʨ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʩʧʨʦʱʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʧʽʜʚʽʩʢʠ ï ʘʤʦʨʪʠʟʘʪʦʨʘ, ʷʢʘ ʜʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʛʽʜʨʦʤʦʣʦʪ ʷʢ ʨʦʙʦʯʝ ʦʙʣʘʜʥʘʥʥʷ ʦʜʥʦʯʘʩʥʦ 

ʚʽʙʨʦʽʟʦʣʶʚʘʚʰʠ ʡʦʛʦ.  

ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʦʩʥʦʚʦʶ ʷʢʦʾ 

ʷʚʣʷʻʪʴʩʷ ʧʽʜʚʽʩʢʘ ï ʘʤʦʨʪʠʟʘʪʦʨ ʜʣʷ ʥʘʚʽʩʢʠ ʛʽʜʨʦʤʦʣʦʪʘ ʥʘ ʝʢʩʢʘʚʘʪʦʨ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʛʽʜʨʦʤʦʣʦʪʘ ʟ ʨʦʟʨʦʙʣʝʥʠʤ ʥʘʤʠ 

ʜʠʥʘʤʽʯʥʠʤ ʘʤʦʨʪʠʟʘʪʦʨʦʤ, ʧʨʠ ʮʴʦʤʫ, ʟʙʝʨʽʛʘʶʯʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʨʦʛʨʘʤʫ MathCAD ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʛʽʜʨʦʤʦʣʦʪ, ʘʤʦʨʪʠʟʘʪʦʨ ʪʘ ʝʢʩʢʘʚʘʪʦʨ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʙʨʦʟʘʭʠʩʪʫ ʝʢʩʢʘʚʘʪʦʨʽʚ, ʷʢʽ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟ ʥʘʚʽʩʥʠʤʠ ʫʜʘʨʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʛʽʜʨʦʤʦʣʦʪʘʤʠ), ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ MathCAD, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ 

ʨʦʟʨʦʙʣʝʥʥʽ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʘʥʘʣʦʛʽʯʥʠʭ 

ʚʽʙʨʦʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ɻʆʃʆɺʅʆɻʆ ʇʈʀɺʆɼʋ ʊʆʂɸʈʅʆɻʆ ɺɽʈʉʊɸʊɸ 

 

ʃʶʪʝʥʢʦ ɺʘʩʠʣʴ ɭʛʦʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʜʦʮʝʥʪ 

ʂʨʶʢ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʇʦʣʪʘʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ 

ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘè 

ʤ. ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚ ʚʝʨʩʪʘʪʦʙʫʜʫʚʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦ ʧʦʰʠʨʶʻʪʴʩʷ 

ʦʩʥʘʱʝʥʥʷ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʚʦʜʘʤʠ ʟ 

ʙʝʟʩʪʫʧʽʥʯʘʩʪʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʣʷʛʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ ʧʣʘʚʥʦʶ ʟʤʽʥʦʶ ʯʘʩʪʦʪ 

ʦʙʝʨʪʘʥʥʷ. ʎʷ ʥʦʚʠʟʥʘ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʚ ʟʚôʷʟʢʫ ʟ ʜʦʩʢʦʥʘʣʽʩʪʶ ʩʫʯʘʩʥʠʭ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʟ ʰʠʨʦʢʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʷʢʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʨʠ ʥʝʚʠʩʦʢʽʡ ʚʘʨʪʦʩʪʽ. ʄʝʭʘʥʽʯʥʘ 

ʯʘʩʪʠʥʘ ʧʨʠʚʦʜʫ (ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʧʦʜʘʯ) ʧʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʦ 

ʩʧʨʦʱʫʻʪʴʩʷ, ʘ ʽʥʦʜʽ ʚ ʟʘʛʘʣʽ ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʴʦʶ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠʚʽʜ 

ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ ʤʦʞʝ ʤʘʪʠ ʩʪʨʫʢʪʫʨʫ çʝʣʝʢʪʨʦʜʚʠʛʫʥ-ʰʧʠʥʜʝʣʴè, ʘ ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʧʨʠʚʽʜ ʧʦʜʘʯ ï çʝʣʝʢʪʨʦʜʚʠʛʫʥ-ʪʷʛʦʚʠʡ ʧʨʠʩʪʨʽʡè. ʎʝ ʥʦʚʰʝʩʪʚʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʤʝʪʘʣʦʻʤʥʽʩʪʴ, ʛʘʙʘʨʠʪʠ, ʚʘʨʪʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʪʝ, ʱʦ ʟʘʤʽʥʘ ʩʪʫʧʽʥʯʘʩʪʠʭ ʧʨʠʚʦʜʽʚ ʥʘ 

ʙʝʟʩʪʫʧʽʥʯʘʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʝʨʝʜʥʽʭ ʽ ʚʘʞʢʠʭ ʚʝʨʩʪʘʪʽʚ, 

ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʠʭ ʨʘʭʫʻʪʴʩʷ ʜʝʩʷʪʠʣʽʪʪʷʤʠ. ʄʘʰʠʥʦʙʫʜʽʚʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʝʢʩʧʣʫʘʪʫʶʯʠʤ ʜʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʝʰʝʚʰʝ ʧʦʤʽʥʷʪʴ ʧʨʠ ʨʝʤʦʥʪʽ 

ʩʪʫʧʽʥʯʘʩʪʽ ʧʨʠʚʦʜʠ ʥʘ ʙʝʟʩʪʫʧʽʥʯʘʩʪʽ, ʯʠʤ ʢʫʧʫʚʘʪʠ ʥʦʚʽ ʚʝʨʩʪʘʪʠ. 

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ ʧʦʚʥʝ ʟʙʝʨʽʛʘʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ 

ʢʦʨʧʫʩʥʠʭ ʚʫʟʣʽʚ ʙʘʟʦʚʠʭ ʚʝʨʩʪʘʪʽʚ. ɺ ʥʠʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʝʣʝʤʝʥʪʠ 

ʤʝʭʘʥʽʢʠ ʧʨʠʚʦʜʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ 

ʦʙʝʨʪʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʜʘʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
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ɻʦʣʦʚʥʠʡ ʧʨʠʚʽʜ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʩʪʚʦʨʶʶʪʴ ʥʘ 

ʦʩʥʦʚʽ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʽ ʽ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʘʙʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ɺ ʛʦʣʦʚʥʠʭ ʧʨʠʚʦʜʘʭ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ çʦʧʝʨʘʪʠʚʥʠʡè ʜʽʘʧʘʟʦʥ. ɺʝʣʠʯʠʥʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ ʚʠʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʠʚʦʜʘ, ʢʦʪʨʠʡ ʜʦʩʪʘʪʥʽʡ 

ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ʪʠʧʦʚʦʾ ʜʝʪʘʣʽ. ʐʚʠʜʢʽʩʪʴ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ. 

ʆʧʝʨʘʪʠʚʥʠʡ ʜʽʘʧʘʟʦʥ ʚ ʛʨʘʥʠʮʷʭ ʟʘʛʘʣʴʥʦʛʦ ʟʨʫʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʝʨʝʢʣʶʯʝʥʥʷ 

ʧʝʨʝʙʦʨʥʦʾ ʛʨʫʧʠ. ʇʝʨʝʢʣʶʯʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ , ʜʦ ʷʢʦʛʦ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʧʨʠʭʦʜʠʪʴʩʷ ʯʘʩʪʦ ʟʚʝʨʪʘʪʠʩʷ, ʩʪʘʨʘʶʪʴʩʷ ʟʨʦʙʠʪʠ ʣʝʛʢʠʤ, ʘ 

ʪʘʢʦʞ ʟʨʫʯʥʠʤ. ʋ ʚʝʨʩʪʘʪʽʚ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ ʙʘʛʘʪʦʧʝʨʝʭʽʜʥʽ ʦʧʝʨʘʮʽʾ ʟ 

ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʚʠʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ, ʧʝʨʝʜʘʯʽ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʧʝʨʝʢʣʶʯʘʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʜʠʩʢʦʚʠʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʤʫʬʪ. 

ʂʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ ʽ ʧʦʜʘʯ ʽʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʤʫʬʪʘʤʠ ʥʘʟʠʚʘʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʢʦʨʦʙʢʘʤʠ. ɸʚʪʦʤʘʪʠʯʥʽ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚ ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʘʭ ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, 

ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʘʚʪʦʤʘʪʘʭ, ʪʦʢʘʨʥʦ-ʢʦʧʽʨʫʚʘʣʴʥʠʭ ʽ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʝʨʩʪʘʪʽʚ ʽʟ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. 

ɺ ʩʠʩʪʝʤʫ ʧʨʠʚʦʜʘ ʚʭʦʜʠʪʴ ʥʝʨʝʛʫʣʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʘʚʪʦʤʘʪʠʯʥʘ 

ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʩʭʝʤʘ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʽ ʢʦʨʦʙʢʦʶ, 

ʢʦʪʨʽ ʤʦʥʪʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʰʘʬʫ ʚʝʨʩʪʘʪʘ. ʉʭʝʤʘ ʢʝʨʫʚʘʥʥʷ ʤʘʻ ʦʜʠʥ ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʧʘʨʘʣʝʣʴʥʠʭ ʚʭʦʜʽʚ ʜʣʷ ʢʝʨʫʶʯʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʩʪʫʧʘʪʠ ʘʙʦ 

ʚʽʜ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʘʙʦ ʚʽʜ ʨʫʯʥʦʛʦ ʧʫʣʴʪʘ, ʘʙʦ ʚʽʜ ʩʠʩʪʝʤʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ɸʚʪʦʤʘʪʠʯʥʽ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ, ʧʨʘʢʪʠʯʥʦ ʟʙʝʨʽʛʘʶʯʠ ʢʣʘʩʠʯʥʫ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ (ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʠʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʤʦʤʝʥʪʦʤ), ʧʨʠʜʘʶʪʴ ʧʨʠʚʦʜʫ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʛʫʣʴʦʚʘʥʦʛʦ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʢʦʥʫʚʘʪʠ ʜʠʩʢʨʝʪʥʫ ʟʤʽʥʫ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʥʘ ʭʦʜʫ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʦʩʝʨʝʜʠʪʠ ʚ ʤʝʭʘʥʽʯʥʽʡ ʧʝʨʝʜʘʯʽ 



487 

ʧʨʠ ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽ ʚʩʶ ʨʝʰʪʫ ʬʫʥʢʮʽʾ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ï ʧʫʩʢ, ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʨʝʚʝʨʩʫʚʘʥʥʷ ʽʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʦ ʰʚʠʜʢʦʩʪʽ. 

ɺʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʩʪʘʚʣʷʪʴ ʟʘ ʤʝʪʫ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʚʫʟʣʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʠʨʦʙʥʠʢʘʤʠ ʟ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ 

ʥʘ ʮʝ ʯʘʩʫ ʽ ʟʘ ʥʝʚʠʩʦʢʦʶ ʮʽʥʦʶ. ʉʧʨʦʤʦʞʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ ʧʦʩʪʽʡʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʥʘ ʮʝ ʟʘʪʨʘʪʘʤʠ ʜʘʻ ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʽ ʦʪʨʠʤʫʚʘʪʠ 

ʩʫʪʪʻʚʠʡ ʜʦʭʽʜ. ʆʜʥʦʯʘʩʥʦ ʚʠʤʦʛʠ ʜʦ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʩʦʙʽʚ ʚʝʩʴ ʯʘʩ 

ʧʽʜʚʠʱʫʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʚʘʨʪʦʩʪʽ. 

ɺ ʟʚô̫ ʟʢʫ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʩʢʨʫʪʦʶ ʚ ʋʢʨʘʾʥʽ ʜʦʮʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ, 

ʚ ʥʘʰ ʯʘʩ, ʧʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʘʙʦ ʟʘʩʪʘʨʽʣʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʩʦʙʽʚ ʟ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ 

ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʷʚʣʷʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʡʦʛʦ 

ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʢʦʥʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʧʨʠʚʦʜʫ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ̫ ʢʝ ʧʦʣʷʛʘʻ ʚ ʟʙʽʣʴʰʝʥʥʽ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ 

ʰʧʠʥʜʝʣʷ, ʧʦʢʨʘʱʝʥʥʽ ʧʨʠʚʦʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ-ʤʘʭʦʚʠʢʘ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʨʦʟʨʦʙʣʝʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ MahtCAD. ɺʨʘʭʦʚʫʶʯʠ ʧʨʠʚʝʜʝʥʽ ʚʠʱʝ ʜʦʚʝʜʝʥʥʷ 

ʙʫʣʘ ʦʙʨʘʥʘ ʪʝʤʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ ʚʠʢʣʘʜʝʥʦʾ 

ʚʠʱʝ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ 

ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪ ʽʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʢʦʨʦʙʢʦʶ ʰʚʠʜʢʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʚʥʦʛʦ 

ʧʨʠʚʦʜʘ ʰʧʠʥʜʝʣʷ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʥʘʤʠ ʟʜʽʡʩʥʝʥʦ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʰʧʠʥʜʝʣʴʥʦʛʦ ʚʫʟʣʘ, ʨʦʟʨʦʙʣʝʥʥʷʤ ʜʣʷ ʮʴʦʛʦ ʰʧʠʥʜʝʣʷ ï
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ʤʘʭʦʚʠʢʘ ʽ ʚʩʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʥʘ ʰʧʠʥʜʝʣʴʥʦʤʫ ʚʘʣʫ. ɿʘʤʽʩʪʴ ʰʧʠʥʜʝʣʷ ʥʘʤʠ 

ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʰʧʠʥʜʝʣʴ ï ʤʘʭʦʚʠʢ (ʨʠʩ. 1). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ  

 

ʈʠʩ.1. ʐʧʠʥʜʝʣʴ ï ʤʘʭʦʚʠʢ 

 

ʰʧʠʥʜʝʣʷ ï ʤʘʭʦʚʠʢʘ ʥʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʡʦʛʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʤʽʨʠ. ʊʠʧʦʚʠʡ ʧʝʨʝʭʽʜʥʠʡ 

ʬʣʘʥʝʮʴ ʽʜ ʪʨʠʢʫʣʘʯʢʦʚʠʡ ʧʘʪʨʦʥ 125 ʤʤ ʥʘʤʠ ʧʝʨʝʨʦʙʣʝʥʠʡ ʚ ʤʘʭʦʚʠʢ. 

ʊʘʢʦʞ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʜʽʡʩʥʝʥʠʡ ʧʽʜʙʽʨ ʽ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʰʚʠʜʢʦʭʽʜʥʠʡ ʚʘʣ (ʚʘʣ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ) ʧʦʩʪʽʡʥʦ ʜʽʶʯʫ ʤʫʬʪʫ 

ʧʨʫʞʥʫ ʟ ʪʦʨʦʧʦʜʽʙʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʎʷ ʤʫʬʪʘ ʤʘʻ ʚʠʩʦʢʽ ʧʨʫʞʥʽ ʽ ʜʝʤʧʬʫʶʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɿʘʙʝʟʧʝʯʫʻ ʰʫʤʦ ï ʽ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʶ ʚʫʟʣʽʚ ʧʨʠʚʦʜʫ, ʟʨʫʯʥʘ ʽ 

ʥʘʜʽʡʥʘ ʚ ʨʦʙʦʪʽ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʜʝ ʪʨʫʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʦʦʩʥʽʩʪʴ ʚʘʣʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʤʽʥʥʠʭ ʽ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʇʽʜʙʠʨʘʻʪʴʩʷ 

ʚʦʥʘ ʧʦ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʚʘʣʽʚ ʜʽʘʤʝʪʨʘʤʠ d = 14é200 ʤʤ ʽ ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ 

ʄ=20é25000 ʅʤ. ʇʦʟʥʘʯʝʥʥʷ ʤʫʬʪʠ: ʤʫʬʪʘ 1ï 250 ï40 ï 1ʋ2 ɼʉʊʋ 21214 ï 

93. 

ʇʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʠʚʦʜʫ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʩʪʚʦʨʝʥʘ, ʷʢ ʫʞʝ 

ʥʘʛʦʣʦʰʫʚʘʣʦʩʴ, ʽʟ ʤʝʭʘʥʽʯʥʦʾ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ ʘʚʪʦʤʘʪʠʯʥʘ ʰʣʷʭʦʤ 
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʤʫʬʪ. ʎʽ ʤʫʬʪʠ ʧʽʜʙʠʨʘʣʠʩʷ ʧʦ ʩʪʘʪʠʯʥʦʤʫ 

ʤʦʤʝʥʪʫ ʥʘ ʷʢʠʡ ʚʦʥʠ ʨʦʟʨʘʭʦʚʘʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʰʧʠʥʜʝʣʷ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʧʨʠ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʷʢ 

ʜʚʦʤʘʩʦʚʫ ʧʨʫʞʥʫ ʩʠʩʪʝʤʫ. ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʨʽʚʥʷʥʥʷ 

ʃʘʛʨʘʥʞʘ ʜʨʫʛʦʛʦ ʨʦʜʫ, ʷʢʝ ʟʘʧʠʰʝʤʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

,
Td T ʇ ʌ

Q
qidt

qi qi qi qi

å õ
µ µ µ µæ ö

- + + =
æ öµ µ µ µ
æ ö
ç ÷

              (1) 

ʜʝ Tï ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʩʠʩʪʝʤʠ; ʇï ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ ʩʠʩʪʝʤʠ; ʌ ï; 

 

ʈʠʩ.2. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 

ʬʫʥʢʮʽʷ ʈʝʣʝʷ; qi ï ʟʘʛʘʣʴʥʽ ʩʠʩʪʝʤʥʽ ʢʦʦʨʜʠʥʘʪʠ, 1,2i = ; Q
qi
 ï ʟʘʛʘʣʴʥʘ 

ʩʠʣʘ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʥʠʭ ʢʦʦʨʜʠʥʘʪ qi. 

ʂʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ: 

2 2

1 2,
1 22 2

T J J

w w

= +          ( 2) 

ʜʝ 
1

J  ï ʩʫʤʘʨʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʟ 

ʧʨʠʚʝʜʝʥʠʤ ʜʦ ʡʦʛʦ ʦʩʽ ʚʝʜʫʯʠʤ ʰʢʽʚʦʤ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ; 
2

J  ʩʫʤʘʨʥʠʡ 

ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ, ʧʨʠʚʝʜʝʥʠʡ ʜʦ ʦʩʽ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʚʝʜʝʥʦʛʦ ʰʢʽʚʘ 

ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ, ʚʘʣʽʚ, ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ, ʰʧʠʥʜʝʣʷ ;,
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,
1 2
w wï ʢʫʪʦʚʽ ʰʚʠʜʢʦʩʪʽ ʤʘʩ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʽʡ ʽ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

ʇʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ: 

2
,

11 2 2
ʇ ʩ r rj jå õ
= -æ ö
ç ÷

                   (3) 

ʜʝ ʩ ï ʟʚʝʜʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘ ʨʦʟʪʷʛ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ; 

1
j, 

2
j ï ʢʫʪʠ ʟʤʽʥʠ ʧʦʚʦʨʦʪʫ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʩʽ ʧʝʨʰʽʡ ʪʘ ʜʨʫʛʽʡ; 

1
r , 

2
r  ï ʨʘʜʽʫʩʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ, ʚʝʜʫʯʦʤʫ ʪʘ ʚʝʜʝʥʦʤʫ 

ʰʢʽʚʫ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʚʝʨʩʪʘʪʘ. 

ɼʠʩʠʧʘʪʠʚʥʘ ʬʫʥʢʮʽʷ: 

2
,

11 2 2
ʌ r rn w wå õ
= -æ ö
ç ÷

                      (4) 

ʜʝ nï ʢʦʝʬʽʮʽʻʥʪ ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʪʶ ʢʣʠʥʦʚʦʛʦ ʧʘʩʘ ʥʘ ʨʦʟʪʷʛ. 

ɿʘʧʠʩʫʻʤʦ ʚʠʨʘʟʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

( );
1

,
2 0

Q M M t
ɽ

Q M

= =

=-
                       (5) 

ʜʝ 
0

M  ï ʩʫʤʘʨʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʩʠʩʪʝʤʠ, ʧʨʠʚʝʜʝʥʠʡ ʜʦ ʦʩʽ ʨʦʪʦʨʘ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʱʦ ʚʢʣʶʯʘʻ: ʤʦʤʝʥʪʠ ʩʠʣ ʦʧʦʨʫ ʝʣʝʤʝʥʪʽʚ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ 

(ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ, ʰʧʠʥʜʝʣʷ, ʘ ʪʘʢʦʞ ʦʧʦʨʫ ʨʽʟʘʥʥʶ); ( )M M t
ɽ
=  ï 

ʤʦʤʝʥʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ʅʘʤʠ ʩʪʚʦʨʝʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʩʢʣʘʜʦʚʫ ʽ 

ʟʘʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

( ) `( ) `( ),
0 1 2 1

M t A A M t A tj= + +  (6) 

ʜʝ , ,
0 1 2

A A A  ï ʩʪʘʣʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
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ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ ʤʦʤʝʥʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ 

ʧʨʠʚʦʜʫ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʫ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʧʽʩʣʷ, ʪʦ ʩʪʘʣʦ ʷʚʥʠʤ ʟʤʝʥʰʝʥʥʷ 

ʢʨʫʪʠʣʴʥʠʭ ʢʦʣʠʚʘʥʴ, ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʣʘʥʢʠ ʧʨʠʚʦʜʫ, ʘ ʪʘʢʦʞ 

ʧʦʢʨʘʱʠʣʘʩʴ ʾʭ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʫʭʫ. ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠʚʽʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʪʦ ʫʞʝ ʧʨʠ ʯʘʩʽ 0,4 ʩ ʨʫʭ ʩʪʘʻ ʩʪʘʣʠʤ ʽ 

ʨʽʚʥʦʤʽʨʥʠʤ. ʇʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʤ ʽ 

ʧʽʜʙʦʨʦʤ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʥʘʤʠ ʰʧʠʥʜʝʣʷ ï ʤʘʭʦʚʠʢʘ ʽ ʧʨʫʞʥʦʾ ʤʫʬʪʠ. 

ɺʠʩʥʦʚʢʠ. ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʧʨʠʚʦʜʽʚ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʽʚ ʫʜʦʩʢʦʥʘʣʝʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʦ ʧʦʢʨʘʱʝʥʦ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʣʦʚʥʦʛʦ 

ʧʨʠʚʦʜʘ ʰʧʠʥʜʝʣʷ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʤʦʤʝʥʪʘ ʽʥʝʨʮʽʾ 

ʰʧʠʥʜʝʣʴʥʦʛʦ ʚʫʟʣʘ, ʨʦʟʨʦʙʣʝʥʥʷʤ ʜʣʷ ʮʴʦʛʦ ʰʧʠʥʜʝʣʷ ï ʤʘʭʦʚʠʢʘ ʽ 

ʚʩʘʥʦʚʣʝʥʥʷʤ ʡʦʛʦ ʥʘ ʰʧʠʥʜʝʣʴʥʦʤʫ ʚʘʣʫ. ʊʘʢʦʞ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʜʽʡʩʥʝʥʠʡ ʧʽʜʙʽʨ ʽ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʰʚʠʜʢʦʭʽʜʥʠʡ ʚʘʣ (ʚʘʣ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ) ʤʫʬʪʫ ʧʨʫʞʥʫ ʟ 

ʪʦʨʦʧʦʜʽʙʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʤʘʻ ʚʠʩʦʢʽ ʧʨʫʞʥʽ ʽ ʜʝʤʧʬʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

MathCAD, ʜʠʥʘʤʽʢʫ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʽ ʟʤʽʥʝʥʠʤʠ 

ʽʥʝʨʮʽʡʥʠʤʠ ʽ ʞʦʨʩʪʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ.. 

ɿʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʨʫʭʫ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʥʘʤʠ 

ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʤʝʭʘʥʽʯʥʽʡ ʽ 

ʝʣʝʢʪʨʦʤʘʰʠʥʥʽʡ ʩʠʩʪʝʤʘʭ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʪʦʢʘʨʥʦʛʦ 

ʚʝʨʩʪʘʪʘ ʟʽ ʟʤʽʥʝʥʠʤʠ ʽʥʝʨʮʽʡʥʠʤʠ ʽ ʞʦʨʩʪʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʠʚʦʜʥʠʭ 

ʩʠʩʪʝʤ, ʢʦʪʨʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. 
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ɸʅɸʃɯɿ ʇʈʆɹʃɽʄ ɺ ʇʈʆʎɽʉɯ ɻʈɽɹʅɽʈɽʁʂʆɿʄɸʑɽʅʅʗ 

 

ʅʝʟʣʽʥʘ ʆʣʝʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ.ʽ.ʥ., ʜʦʮʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʠʪʘʥʥʷ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʩʪʦʾʪʴ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʚʫʟʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʨʫʭʫ, ʪʘʢʽ ʷʢ ʢʦʣʽʩʥʽ ʧʘʨʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʢʦʣʽʩʥʠʭ ʧʘʨ ʻ ʧʨʦʢʘʪ ʧʦʚʝʨʭʥʽ ʢʘʪʘʥʥʷ ʪʘ ʟʥʦʩ 

ʛʨʝʙʝʥʽʚ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʛʨʝʙʝʥʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʪʷʛʦʚʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʣʫʙʨʠʢʘʮʽʾ ʢʦʥʪʘʢʪʫ çʢʦʣʝʩʦ-ʨʝʡʢʘè. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʝʙʥʝʨʝʡʢʦʟʤʘʱʫʚʘʯʽʚ ʥʘ ʪʷʛʦʚʦʤʫ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʪʘ 

ʰʣʷʭʠ ʾʭ ʨʽʰʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʙʽʯʥʦʛʦ ʟʥʦʩʫ ʨʝʡʦʢ, ʧʽʜʨʽʟʫ 

ʛʨʝʙʝʥʽʚ ʢʦʣʽʩ ʪʘ ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ ʨʫʭʫ ʧʦʾʟʜʘ ʫ ʢʨʠʚʠʭ ʪʘ ʧʨʷʤʠʭ ʜʽʣʷʥʢʘʭ ʢʦʣʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʨʝʙʥʝʨʝʡʢʦʟʤʘʱʫʚʘʯʽ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʆʜʥʘʢ ʚ ʧʨʦʮʝʩʽ ʾʭ 

ʨʦʙʦʪʠ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ ʧʝʨʝʚʠʪʨʘʪʘ ʟʤʘʱʫʚʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʫ ʩʠʩʪʝʤʫ ʧʦʜʘʚʘʥʥʷ ʚ ʟʦʥʫ ʢʦʥʪʘʢʪʫ çʢʦʣʝʩʦ-

ʨʝʡʢʘè, ʥʝʜʦʩʢʦʥʘʣʠʡ ʚʠʙʽʨ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʧʘʜʘʥʥʷ ʡʦʛʦ ʥʘ ʧʦʚʝʨʭʥʶ ʢʘʪʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʭʦʜʦʚʦʾ 

ʯʘʩʪʠʥʠ ʣʦʢʦʤʦʪʠʚʽʚ, ʩʢʣʘʜʥʽʩʪʴ ʤʦʥʪʘʞʫ ʘʙʦ ʜʝʤʦʥʪʘʞʫ ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʽʚ ʥʘ 

ʣʦʢʦʤʦʪʠʚʽ ʚ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʨʝʙʥʝʨʝʡʢʢʦʟʤʘʱʫʚʘʯʽʚ ʚʠʢʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ ʧʝʨʝʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʟʤʘʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤ ʧʦʪʨʘʧʣʷʥʥʷ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʚʝʨʥʶ ʢʘʪʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʦʢʩʫʚʘʥʥʷ ʪʘ ʶʟʫ. ʈʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʢʣʘʜʦʤ ʟʤʘʱʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘ 

ʪʝʭʥʦʣʛʽʻʶ ʡʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ. ɺ ʨʦʙʦʪʽ [1] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 
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ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʛʦʪʫʚʘʥʥʷ. ɼʣʷ 

ʛʦʪʫʚʘʥʥʷ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʽʥʛʨʝʜʽʻʥʪʠ, ʤʘʩ.%: ʛʨʘʬʽʪ - 60,ʩʝʨʧʝʥʪʠʥʚʤʽʱʫʶʯʠʡ ʢʦʤʧʦʥʝʥʪ - 28, ʪʘʣʴʢ - 12, 

ʱʦ ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʶʪʴ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʦʜʝʨʞʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʝʩʫ ʟ ʦʪʨʠʤʘʥʦʾ ʩʫʤʽʰʽ ʬʦʨʤʫʶʪʴ ʩʪʨʠʞʝʥʴ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʦʙʨʦʙʢʠ ʚʢʣʶʯʘʻ ʟʘʧʽʢʘʥʥʷ ʩʪʨʠʞʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 600-

800Áʉ ʪʘ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʦʪʽʤ ʧʝʨʝʜʙʘʯʝʥʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʦʾ 

ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʢʽʥʮʝʚʦʾ ʬʦʨʤʠ. ʇʨʠʛʦʪʦʚʣʝʥʠʡ ʨʝʤʦʥʪʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ ʩʢʣʘʜ ʧʦʜʘʶʪʴ ʫ ʟʦʥʫ ʪʝʨʪʷ, ʰʣʷʭʦʤ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʨʠʞʥʷ ʫ 

ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʽ ʽ ʬʦʨʤʫʶʪʴ ʚʽʜʥʦʚʥʝ ʧʦʢʨʠʪʪʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ. ɺʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʝʣʝʢʪʨʦʚʦʟʘʭ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʛʨʝʙʝʥʽʚ ʢʦʣʽʩ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 75% ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ 

ʟʥʦʩʫ ʚ 1,75 ʨʘʟʽʚ. 

ɼʣʷ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʝʨʝʚʠʪʨʘʪʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʨʦʙʦʪʽ [2] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʜʘʚʘʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʩʪʨʠʞʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʥʝʚʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʡ 

ʢʣʘʧʘʥ, ʘ ʪʘʢʦʞ ʦʙʛʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʦʜʘʚʘʪʠ ʤʘʩʪʠʣʦ ʥʘ ʛʨʝʙʽʥʴ ʢʦʣʝʩʘ ʣʠʰʝ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ 

ʟʤʘʱʫʚʘʣʴʥʠʡ ʰʘʨ ʚ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʧʦʚʥʽʩʪʶ ʚʠʨʦʙʣʝʥʠʡ, ʪʘ ʽʜʝ ʧʨʦʮʝʩ ʩʫʭʦʛʦ 

ʪʝʨʪʷ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʩʢʦʨʦʯʝʥʥʶ ʚʠʨʦʙʣʝʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʩʪʨʠʞʥʷ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʘ ʪʝʧʣʦʚʦʟʫ ʊɽʇ150 ʚʠʥʠʢʣʠ 

ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʽ ʷʢ: ʥʝʥʘʜʽʡʥʝ ʢʨʽʧʣʝʥʥʷ ʭʦʤʫʪʦʤ ʧʝʥʘʣʫ (ʫ 

ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ ʟʤʘʱʫʚʘʣʴʥʠʡ ʩʪʨʠʞʝʥʴ) ʜʦ ʢʨʦʥʰʪʝʡʥʘ, ʟʤʽʥʥʠʡ ʢʫʪ ʥʘʭʠʣʫ 

ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʩʪʨʠʞʥʷ ʜʦ ʧʦʚʝʨʭʥʽ ʛʨʝʙʝʥʷ ʧʨʠ ʧʝʨʝʪʦʯʮʽ ʙʘʥʜʘʞʘ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʦʨʽʚ ʤʽʞ ʪʨʫʙʢʦʶ ʪʘ ʙʘʥʜʘʞʝʤ, ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʤʦʥʪʘʞʫ ʘʙʦ 

ʜʝʤʦʥʪʘʞʫ ʢʨʦʥʰʪʝʡʥʘ ʥʘ ʚʽʟʢʫ ʫ ʟʙʦʨʽ (ʙʝʟ ʚʠʢʦʯʫʚʘʥʥʷ ʚʽʟʢʘ ʟ-ʧʽʜ 

ʣʦʢʦʤʦʪʠʚʘ). ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʘʚʪʦʨʘʤʠ [3] ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʘ. ʂʨʦʥʰʪʝʡʥ ʚʠʢʦʥʫʶʪʴ 

ʨʦʟʙʽʨʥʠʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ  ʟ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ. ʋ ʷʢʦʩʪʽ ʭʦʤʫʪʘ 

ʟʘʩʪʦʩʦʚʘʥʦ ʛʘʡʢʠ, ʱʦ ʢʨʽʧʣʷʪʴ ʧʝʥʘʣ ʟ ʤʝʭʘʥʽʟʤʦʤ ʧʦʜʘʯʽ ʟʤʘʱʫʚʘʣʴʥʦʛʦ 
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ʩʪʨʠʞʥʷ ʛʘʡʢʘʤʠ ʟʘ ʦʪʚʽʨ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʰʪʝʡʥʘ. ʅʘ ʪʨʫʙʮʽ ʧʝʥʘʣʫ 

ʚʠʢʦʥʘʥʦ ʨʽʟʴʙʫ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʢʨʽʧʣʝʥʥʷ ʧʝʥʘʣʫ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʩʪʽʡʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ʩʪʨʠʞʥʷ ʜʦ ʧʦʚʝʨʭʥʽ ʛʨʝʙʝʥʷ ʧʨʠ ʧʝʨʝʪʦʯʢʘʭ 

ʙʘʥʜʘʞʘ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʷʭ ʟʘʟʦʨʽʚ ʤʽʞ ʪʨʫʙʢʦʶ ʪʘ ʙʘʥʜʘʞʝʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʫ ʘʙʦ ʜʝʤʦʥʪʘʞʫ ʢʨʦʥʰʪʝʡʥʘ ʛʨʝʙʥʝʟʤʘʱʫʚʘʯʘ ʥʘ ʚʽʟʢʫ ʫ 

ʟʙʦʨʽ. 

ɺʠʩʥʦʚʢʠ. ʅʘʫʢʦʚʮʷʤʠ ʪʨʠʚʘʶʪʴ ʨʦʙʦʪʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʣʫʙʨʠʢʘʮʽʾ ʢʦʥʪʘʢʪʫ çʢʦʣʝʩʦ-ʨʝʡʢʘè. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʩʢʣʘʜʫ, ʟʤʽʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʦʢʨʝʤʠʭ 

ʚʫʟʣʽʚ ʣʫʙʨʠʢʘʪʦʨʽʚ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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ʉʋʏɸʉʅɯ ɼʀɿɸʁʅɽʈʉʔʂɯ ʈɯʐɽʅʅʗ ʅɸ ʆʉʅʆɺɯ ʂʆʄʇôʖʊɽʈʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ 

 

ʅʽʞʝʛʦʨʦʜʮʝʚ ɺʣʘʜʠʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ 

ɯʚʘʥʦʚ ɯʣʴʷ ʆʣʝʛʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ɼʝʨʞʘʚʥʠʡ ʧʦʜʘʪʢʦʚʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʨʧʽʥʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʥʘʜʙʘʥʥʷ ʚ ʩʬʝʨʽ ʥʘʥʦ-, ʙʽʦ-, ʢʦʛʥʽʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʘʥʽ ʧʨʦ ʥʝʣʽʥʽʡʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ, ʧʨʠʥʮʠʧ 

ʤʦʜʫʣʴʥʦʩʪʽ ʥʘ ʘʪʦʤʘʨʥʦʤʫ ʨʽʚʥʽ ʚʞʝ ʟʘʨʘʟ ʟʫʤʦʚʣʶʶʪʴ ʪʨʘʻʢʪʦʨʽʶ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʜʠʟʘʡʥʽ. 

ʅʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʧʦʥʷʪʪʷ ʩʠʩʪʝʤʥʦʩʪʽ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʷʢ ʥʘ ʨʽʚʥʽ 

ʧʨʦʮʝʩʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ, ʪʘʢ ʽ ʚ ʢʘʪʝʛʦʨʽʾ ʧʨʝʜʤʝʪʥʦ-ʨʝʯʦʚʦʾ ʩʬʝʨʠ. ʅʘ 

ʟʤʽʥʫ ʧʨʦʩʪʠʤ ʩʠʩʪʝʤʘʤ ʧʨʠʭʦʜʷʪʴ ʩʢʣʘʜʥʽ ʩʘʤʦ ʦʨʛʘʥʽʟʦʚʫʚʘʥʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʤʘʶʪʴ ʟʘ ʮʽʣʴ ʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʘʥʘʣʦʛʽʚ, ʘ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ 

ʥʦʚʠʭ ʦʙôʻʢʪʽʚ. 

ɺ ʥʘʰ ʯʘʩ, ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʣʶʜʝʡ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ 

ʩʪʨʘʞʜʘʶʪʴ ʯʝʨʝʟ ʚʪʨʘʪʫ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʫ ʯʠ ʽʥʰʫ ʯʘʩʪʠʥʫ ʩʚʦʛʦ 

ʪʣ̔ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʭʚʦʨʦʙ, ʪʨʘʚʤ ʘʙʦ ʘʤʧʫʪʘʮʽʡ. ʉʘʤʝ ʪʫʪ ʥʘ 

ʜʦʧʦʤʦʛʫ ʣʶʜʷʤ ʧʨʠʭʦʜʷʪʴ ʚʯʝʥʽ ʪʘ ʾʭ ʜʠʚʦʚʠʞʥʽ ʚʠʥʘʭʦʜʠ ï ʥʝʡʨʦʧʨʦʪʝʟʠ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʣʶʜʷʤ, ʷʢʱʦ ʥʝ ʧʦʚʥʽʩʪʶ, ʪʦ ʯʘʩʪʢʦʚʦ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʟʚʠʯʘʡʥʦʛʦ 

ʞʠʪʪʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʩʪʚʦʨʠʪʠ ʢʦʨʠʩʥʠʡ ʽ ʧʦʪʨʽʙʥʠʡ ʧʨʦʜʫʢʪ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʪʨʝʙʘ ʟʨʦʟʫʤʽʪʠ ʷʢʫ ʧʨʦʙʣʝʤʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʪʨʽʙʥʦ ʫʩʫʥʫʪʠ, 

ʪʦʙʪʦ ʪʨʝʙʘ ʧʝʨʝʡʥʷʪʠʩʷ ʩʧʽʚʯʫʪʪʷʤ ʽ ʧʝʨʝʞʠʚʘʥʥʷʤ ʜʦ ʩʚʦʾʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʩʚʽʪʣʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʽʜʝʡ ʩʫʯʘʩʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʜʠʟʘʡʥʫ - ʬʦʨʤ ʧʨʦʪʝʟʫʚʘʥʥʷ ʝʢʟʦʩʢʝʣʝʪʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʽʜʦʤʦ, ʱʦ ʪʨʘʚʤʠ ʥʘʢʣʘʜʘʶʪʴ ʚʽʜʙʠʪʦʢ ʥʘ 

ʬʽʟʠʯʥʠʡ ʪʘ ʜʫʭʦʚʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ, ʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʬʽʟʠʯʥʽ ʚʘʜʠ 

ʥʝʡʨʦʧʨʦʪʝʟʘʤʠ ʜʦʧʦʤʘʛʘʻ ʚʝʩʪʠ ʧʦʚʥʦʮʽʥʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʧʽʜʪʨʠʤʫʻ 

ʘʚʪʦʥʦʤʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʚʥʫʪʨʽʰʥʻ ʩʘʤʦʧʦʯʫʪʪʷ. 

ʅʝʡʨʦʧʨʦʪʝʟʠ ï ʮʝ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ ʨʫʭʦʚʽ, ʩʝʥʩʦʨʥʽ ʽ 

ʢʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ. ʆʜʥʽʻʶ ʟ ʬʦʨʤ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʘʨʘʟ ʻ ʝʢʟʦʩʢʝʣʝʪ- ʧʨʠʩʪʨʽʡ, 

ʷʢʠʡ ʧʨʘʮʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʚʘʞʝʣʽʚ, ʛʽʜʨʘʚʣʽʢʠ ʪʘ ʽʥ. 

ɽʢʟʦʩʢʝʣʝʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʬʫʥʢʮʽʡ, ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʤ'ʷʟʽʚ ʽ ʨʦʟʰʠʨʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʨʫʭʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʴʦʛʦ ʢʘʨʢʘʩʘ ʽ 

ʚʘʞʝʣʽʚ [1]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʝʨʝʜ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ɯʊ-

ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʦʤʧʘʥʽʷʭ ʥʘ 2020-2021 ʨʨ. ʯʘʩʪʽʰʝ ʟʘ ʽʥʰʠʭ ʚʽʜʟʥʘʯʘʶʪʴ 

ʢʽʙʝʨʙʝʟʧʝʢʫ, ʤʫʣʴʪʠʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʝʭʥʦʣʦʛʽʾ ʬʣʝʰ-ʟʙʝʨʽʛʘʥʥʷ ʽ ɯʥʪʝʨʥʝʪ 

ʨʝʯʝʡ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ ʩʪʚʦʨʠʣʠ 

ʙʘʟʫ ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʩʷ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ ʰʪʫʯʥʦʾ, çʜʨʫʛʦʾ ʧʨʠʨʦʜʠè, ʟʛʦʜʦʤ 

çʨʦʙʦʪʠʟʦʚʘʥʦʾ ʢʫʣʴʪʫʨʠè, çʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫè, çʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘè, çʨʦʟʫʤʥʦʾ ʜʦʤʽʚʢʠè, çʨʦʟʫʤʥʦʾ ʤʘʰʠʥʠè ʪʘ ʽʥʰʠʭ çʩʤʘʨʪʽʚè, 

ʧʦʥʷʪʴ ʪʘ ʩʠʩʪʝʤ, ʱʦ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʘʧʪʘʮʽʶ ʣʶʜʠʥʠ ʜʦ ʰʚʠʜʢʦʾ ʟʤʽʥʠ 

ʫʤʦʚ. 

ʉʠʩʪʝʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʦʥʷʪʪʷ ʝʢʟʦʩʢʝʣʝʪ, ʻ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʚʦʥʠ 

ʚʝʩʴ ʯʘʩ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʧʦʩʪʽʡʥʦ ʩʝʙʝ ʧʝʨʝʚʠʥʘʭʦʜʷʪʴ, ʪʦʤʫ ʜʦʚʦʣʽ ʚʘʞʢʦ 

ʧʽʜʽʙʨʘʪʠ ʻʜʠʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʣʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ.  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʦ 

ʜʦʩʪʦʡʥʠʭ ʤʦʜʝʣʝʡ ʝʢʟʦʩʢʝʣʝʪʽʚ, ʷʢʽ ʚʘʨʪʽ ʫʚʘʛʠ ʪʘ ʨʦʟʛʣʷʜʫ. ʅʘʧʨʠʢʣʘʜ, 

ʨʦʙʦʪʠʟʦʚʘʥʠʡ ʝʢʟʦʩʢʝʣʝʪ ReWalk ʜʣʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʟʘʙʝʟʧʝʯʫʻ 

ʨʫʭʣʠʚʽʩʪʴ ʩʪʝʛʦʥ ʪʘ ʢʦʣʽʥ, ʱʦʙ ʣʶʜʠ ʟ ʧʦʰʢʦʜʞʝʥʠʤ ʩʧʠʥʥʠʤ ʤʦʟʢʦʤ ʤʦʛʣʠ 

ʩʪʦʷʪʠ, ʧʦʚʝʨʪʘʪʠʩʷ, ʪʘ ʭʦʜʠʪʠ ʧʦ ʧʨʷʤʽʡ ʧʦʚʝʨʭʥʽ ʽ ʧʦ ʩʭʦʜʘʭ. ʎʝʡ ʝʢʟʦʩʢʝʣʝʪ 

ʢʨʽʧʠʪʴʩʷ ʜʦ ʥʽʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʪʦʧʝʜʠʯʥʠʭ ʩʢʦʙ, ʘ ʚʤʦʥʪʦʚʘʥʽ ʚ ʥʠʭ ʤʦʪʦʨʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʛʠʥʘʥʥʷ ʩʫʛʣʦʙʽʚ. ʉʧʝʮʽʘʣʴʥʽ ʩʝʥʩʦʨʠ ʥʘ ʩʪʦʧʘʭ ʬʽʢʩʫʶʪʴ 



497 

ʤʦʤʝʥʪ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʛʠ ʪʽʣʘ, ʘ ʜʘʪʯʠʢʠ ʚ ʡʦʛʦ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯʫ ʝʢʟʦʩʢʝʣʝʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʾ ʨʫʭʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʽʚʥʦʚʘʛʫ ʣʶʜʠʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʠʣʠʮʽ. ʉʘʤ ʧʨʠʩʪʨʽʡ ʦʩʥʘʱʝʥʠʡ ʧʦʪʫʞʥʠʤ 

ʘʢʫʤʫʣʷʪʦʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʧʨʘʮʶʚʘʪʠ ʚʽʩʽʤ-ʜʝʚô̫ ʪʴ ʛʦʜʠʥ ʧʦʩʧʽʣʴ. 

ɽʢʟʦʢʦʩʪʶʤ ʜʣʷ Lowe's ʪʘʢʦʞ ʻ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʝʢʟʦʢʦʩʪʶʤʽʚ ʚ ʩʚʽʪʽ, 

ʪʦʤʫ ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʞʦʜʥʠʭ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ. ɺʽʥ ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʞʝʥʝʨʘʤʠ ʟ ʇʦʣʽʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺʽʨʛʽʥʽʾ ʨʘʟʦʤ ʟ ʢʦʤʧʘʥʽʻʶ Lowe's. 

ɿʘʤʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ ʚʦʥʠ ʚʙʫʜʫʚʘʣʠ ʚ ʢʦʩʪʶʤ ʥʘ ʨʽʚʥʽ ʩʧʠʥʠ ʪʘ ʩʪʝʛʦʥ 

ʚʤʦʥʪʦʚʘʥʽ "ʨʝʩʦʨʠ" ʟ ʚʫʛʣʝʧʣʘʩʪʠʢʫ. ʂʦʣʠ ʣʶʜʠʥʘ ʥʘʛʠʥʘʻʪʴʩʷ ʟʘ ʚʘʥʪʘʞʝʤ ʮʽ 

ʧʨʫʞʥʽ ʧʣʘʩʪʠʥʠ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʧʨʷʤʠʪʠʩʷ ʥʘʟʘʜ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʽʜʥʷʪʪʷ ʚʘʛʠ. ɿʘ ʩʣʦʚʘʤʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʡʰʣʘ ʥʘ 

ʜʠʚʦ ʧʨʦʩʪʦʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ, ʟʦʚʩʽʤ ʥʝ ʦʙʤʝʞʫʻ ʨʫʭʽʚ. 

ɺʘʨʪʽ ʫʚʘʛʠ ʪʘʢʦʞ ʛʥʫʯʢʽ ʤʦʜʫʣʴʥʽ ʝʢʟʦʩʢʝʣʝʪʠ MAX ʚʽʜ suitX, ʨʦʟʨʦʙʣʝʥʽ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ. ɺʦʥ6ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʚʥʠʡ ʜʫʙʣʷʞ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʣʶʜʠʥʠ, ʫʤʦʚʥʘ ʢʦʧʽʷ ʢʽʩʪʦʢ ʪʘ ʩʫʭʦʞʠʣʴ, ʱʦ ʙʝʨʝ ʥʘ 

ʩʝʙʝ ʯʘʩʪʠʥʫ ʚʘʛʠ ʪʽʣʘ ʯʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʦʢʣʠʢʘʥʠʡ ʟʤʝʥʰʫʚʘʪʠ ʚʪʦʤʫ 

ʚʣʘʩʥʠʢʘ. ɺʽʥ ʤʘʻ ʪʨʠ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽ ʜʣʷ ʥʽʛ, ʩʧʠʥʠ ʪʘ ʧʣʝʯʝʡ, ʑʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʦʢʨʝʤʦ ʪʘʢ ʽ ʨʘʟʦʤ. ʑʝ ʦʜʥʘ ʧʝʨʝʚʘʛʘ ʮʴʦʛʦ ʝʢʟʦʩʢʝʣʝʪʘ 

ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʤʦʪʦʨʫ, ʘʣʝ ʦʩʥʘʱʝʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ. 

ʉʘʤʝ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ ʪʠʧ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʘʢʪʠʚʥʠʤ ʪʘ ʧʘʩʠʚʥʠʤ ʨʝʞʠʤʦʤ 

ʇʝʨʝʚʘʛʘ ʝʢʟʦʩʢʝʣʝʪʘ HULC ʚʽʜ Lockheed Martin ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ. ʇʨʘʮʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʦʾ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʜʦʩʷʛʘʪʠ 

ʧʦʚʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʡʦʛʦ ʨʫʭʽʚ ʟ ʨʫʭʘʤʠ ʙʽʡʮʷ. ɺ ʥʴʦʤʫ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʨʫʭʠ, ʪʘʢʽ ʷʢ: ʛʣʠʙʦʢʦ ʧʨʠʩʽʜʘʪʠ, ʧʝʨʝʩʫʚʘʪʠʩʷ ʥʘʚʧʦʯʽʧʢʠ, ʘʙʦ 

ʧʦʚʟʪʠ, ʧʽʜʥʽʤʘʪʠʩʷ ʟ ʣʝʞʘʯʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʎʝʡ ʝʢʟʦʩʢʝʣʝʪ ʤʘʻ ʨʝʞʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʥʘ ʧʝʚʥʠʡ ʯʘʩ ʙʽʛʪʠ ʟʽ ʰʚʠʜʢʽʩʪʶ 17 ʢʽʣʦʤʝʪʨʽʚ 

ʥʘ ʛʦʜʠʥʫ. ɸ ʪʘʢʦʞ ʧʽʜʥʽʤʘʪʠ ʪʷʛʘʨʽ ʚʘʛʦʶ ʜʦ 90 ʢʽʣʦʛʨʘʤʽʚ ʪʘ ʧʝʨʝʥʦʩʠʪʠ ʾʭ ʥʘ 

ʚʽʜʩʪʘʥʴ 20 ʢʽʣʦʤʝʪʨʽʚ. 
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ɺ ʋʢʨʘʾʥʽ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʡʨʦʧʨʦʪʝʟʽʚ ʪʘ ʝʢʟʦʩʢʝʣʝʪʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʜʦʩʪʘʪʥʴʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʛʘʣʫʟʟʶ. ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʱʦʨʦʢʫ ʜʝʜʘʣʽ 

ʙʽʣʴʰʝ ʥʘʙʫʚʘʶʪʴ ʦʙʝʨʪʽʚ, ʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʪʘʢʽʡ ʚʘʞʣʠʚʽʡ ʩʧʨʘʚʽ, ʷʢ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʥʝ ʤʦʞʝ ʥʝ ʪʽʰʠʪʠ.  

ɺʠʩʥʦʚʦʢ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʝʢʟʦʩʢʝʣʝʪʠ ï ʮʝ ʟʦʚʥʽʰʥʽ ʥʦʩʠʤʽ 

ʧʨʠʩʪʨʦʾ, ʱʦ ʧʽʜʩʠʣʶʶʪʴ ʬʽʟʠʯʥʽ ʣʶʜʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʙʽʦʤʝʭʘʥʽʢʠ, ʘ ʥʝ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʧʨʦʮʝʩʠ 

ʚʠʢʣʶʯʘʶʯʠ ʣʶʜʠʥʫ ʟ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ ʷʢ ʮʝ ʨʦʙʣʷʪʴ 

ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ. ʇʦʷʚʘ ʝʢʟʦʩʢʝʣʝʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʤʧôʶʪʝʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʶʶʶʯʠ 

ʤʝʪʦʜʠ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʧʨʠʥʮʠʧʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, ʙʘʟʦʚʽ ʟʘʩʘʜʠ ʽ 

ʧʝʨʝʧʣʽʪʘʶʯʠʩʴ ʟ ʽʥʰʠʤʠ ʛʘʣʫʟʷʤʠ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟ ʤʝʜʠʮʠʥʦʶ, ʟʤʦʞʫʪʴ 

ʨʝʘʣʽʟʫʚʘʪʠ ʜʘʚʥʶ ʽʜʝʶ ʣʶʜʩʪʚʘ- ʣʶʜʝʡ ʟ ʥʘʜʤʦʞʣʠʚʦʩʪʷʤʠ. 
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ʋɼʂ 376.01 

ʊɽʍʅʆʃʆɻɯʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʊɯʏʅʆɰ ɺʆɼʀ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺɸ 

ʊɽʇʃʆɺʆɰ ɽʅɽʈɻɯɰ 

 

ʇʨʦʢʦʧʝʥʢʦ ʅ. ɸ. 

ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 

ʅʘʛʘʯʝʚʩʴʢʘ ʉ. ʄ. 

ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ, 

ɺʉʇ çʃʘʜʠʞʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ɺʽʥʥʠʮʴʢʦʛʦ ʅɸʋè 

ʤ. ʃʘʜʠʞʠʥ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʮʽʾ 

ʪʝʧʣʘ ʧʦʙʫʪʦʚʦʾ ʩʪʽʯʥʦʾ ʚʦʜʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʙʫʜʽʚʝʣʴ.  

ʉʫʯʘʩʥʘ ʋʢʨʘʾʥʘ ʥʝ ʤʦʞʝ ʩʪʘʪʠ ʝʥʝʨʛʝʪʠʯʥʦ ʥʝʟʘʣʝʞʥʦʶ ʜʝʨʞʘʚʦʶ ʽ ʚ 

ʮʴʦʤʫ ʻ ʙʘʛʘʪʦ ʧʨʠʯʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʢʦʥʽʚ ʪʘ 

ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʨʠʥʦʢ ʪʘʢ ʽ ʥʝ ʩʪʘʚ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ 

ʪʘ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʜʝʨʞʘʚʠ. ʈʝʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʾ ʛʘʣʫʟʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ 

ʧʦʚʽʣʴʥʦ ʽ ʤʘʣʦ ʚʽʜʯʫʚʘʻʪʴʩʷ ʛʨʦʤʘʜʷʥʘʤʠ. ʊʦʤʫ, ʟʥʘʭʦʜʞʝʥʥʷ ʰʣʷʭʽʚ ʝʢʦʥʦʤʽʾ 

ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ 

ʨʦʟʚʠʥʝʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʾ ʩʬʝʨʠ ʧʦʢʘʟʫʻ, ʱʦ ʋʢʨʘʾʥʘ, ʥʘʞʘʣʴ, ʻ ʟʘʣʝʞʥʦʶ ʚʽʜ 

ʽʤʧʦʨʪʫ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʄʘʶʯʠ ʚʣʘʩʥʽ ʚʝʣʠʢʽ ʨʦʜʦʚʠʱʘ ʧʘʣʠʚʘ, ʤʠ ʟʤʫʰʝʥʽ 

ʢʫʧʫʚʘʪʠ ʡʦʛʦ ʟʘ ʢʦʨʜʦʥʦʤ. ʂʨʽʤ ʪʦʛʦ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʝʥʝʨʛʝʪʠʢʠ ʷʢ 

ʪʨʘʜʠʮʽʡʥʦʾ, ʪʘʢ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʥʘʡʯʘʩʪʽʰʝ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʚʢʘʟʫʻ ʥʘ ʩʚʦʾ ʫʤʦʚʠé ʎʝ ʩʧʦʥʫʢʘʻ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʝʢʪʽʚ. 

ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʽʤʧʦʨʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʩʢʣʘʚ ʥʘʙʣʠʞʝʥʦ 110 ʤʣʨʜ. 

ʆʢʨʽʤ ʪʦʛʦ, ʝʢʦʥʦʤʽʢʘ ʜʝʨʞʘʚʠ ʜʦʩʪʘʪʥʴʦ ʝʥʝʨʛʦʚʠʪʨʘʪʥʘ, ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʦ 

ʟʤʽʥʠʪʠ ʩʧʽʣʴʥʠʡ ʧʦʛʣʷʜ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʫ ʮʽʣʦʤʫ. 
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ʈʷʜ ʧʨʦʛʨʘʤ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʢʨʘʾʥʠ ɭʉ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʽʥʚʝʩʪʦʨʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ɻʨʘʥʪʠ, ʢʨʝʜʠʪʠ, ʪʝʭʥʽʯʥʘ 

ʜʦʧʦʤʦʛʘ ï ʚʩʝ ʮʝ ʩʪʘʣʦ ʟʥʘʯʥʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ ʟ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʇʨʦʛʨʘʤʘ UKEE, ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ɹʘʥʢʦʤ 

ʈʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʈʦʟʚʠʪʢʫ (ɭɹʈʈ) ʥʘʜʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʙʘʛʘʪʴʦʤ ʫʢʨʘʾʥʩʴʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʥʠʟʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, 

ʜʘʩʪʴ ʰʘʥʩ ʥʘ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʘ 11 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʱʦʨʽʯʥʦ. ɿ ʥʠʭ ʜʦ 4 

ʤʣʨʜ. ʜʦʣʘʨʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʢʦʤʫʥʘʣʴʥʠʡ ʩʝʢʪʦʨ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʠ ʚʠʚʯʝʥʽ ʜʦʩʣʽʜʞʝʥʴ ʨʦʙʠʤʦ ʩʪʚʝʨʜʞʝʥʥʷ: ʄʝʪʦʶ 

ʜʘʥʦʾ ʪʝʤʠ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʯʥʦʾ ʚʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʥʝʨʛʽʾ. ɺʠʚʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘʢʦʾ ʚʦʜʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʙʦʪʠ ʪʝʧʣʦʚʦʾ ʧʦʤʧʠ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 21-26
0
ʉ 

ʧʦʨʫʯ ʙʫʜʽʚʝʣʴ, ʘ ʚ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʚʽʜ 10
0
ʉ ʜʦ 

20
0
ʉ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 225 ʣ/ʜʦʙʫ ʥʘ 

ʣʶʜʠʥʫ ʚ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʣʷʭ, ʘ, ʥʘʧʨʠʢʣʘʜ, ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʮʷ ʮʠʬʨʘ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 100 ʣ/ʜʦʙʫ ʘ ʜʣʷ ʛʫʨʪʦʞʠʪʢʽʚ 20 ʣ ʥʘ 1 ʩʪʫʜʝʥʪʘ. ʊʦʙʪʦ ʪʘʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʪʘ ʾʾ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʝʧʣʦʚʘ ʧʦʤʧʘ, 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʦ. ʄʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʾ ʪʝʧʣʘ - ʦʯʝʚʠʜʥʘ.  

ʇʝʨʰʠʤʠ ʢʨʘʾʥʘʤʠ, ʷʢʽ ʧʦʯʘʣʠ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʪʘʢʽ ʩʠʩʪʝʤʠ ʱʝ ʚ 1980-ʭ 

ʨʦʢʘʭ ʙʫʣʠ ʅʽʤʝʯʯʠʥʘ, ʐʚʝʡʮʘʨʽʷ ʪʘ 

ʢʨʘʾʥʠ ʉʢʘʥʜʠʥʘʚʽʾ. ʋʩʪʘʥʦʚʢʠ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʫ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ 

ʢʦʣʝʢʪʦʨʘʭ ʪʘ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ. 

ʇʨʠʙʣʠʟʥʦ 25% ʦʪʨʠʤʘʥʦʾ 

ʝʥʝʨʛʽʾ ʫ ʜʦʤʘʰʥʴʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʡʜʝ ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ. ɸʣʝ, 

ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʚʠʪʨʘʪʫ ʧʽʜʽʛʨʽʪʦʾ ʚʦʜʠ ʟ 
ʄʘʣ.1 ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʽʯʥʦʾ 

ʚʦʜʠ ʚ ʛʫʨʪʦʞʠʪʢʫ 
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ʧʦʪʨʝʙʦʶ ʣʶʜʠʥʠ, ʚʠʡʜʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʾʾ ʚʠʣʠʚʘʻʪʴʩʷ ʫ ʢʘʥʘʣʽʟʘʮʽʶ 

ʙʝʟʧʽʜʩʪʘʚʥʦ. ʇʨʠ ʮʴʦʤʫ ʚʦʜʘ, ʷʢʘ ʟʣʠʚʘʻʪʴʩʷ, ʜʣʷ ʧʨʠʢʣʘʜʫ, ʟ ʧʨʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʤʘʻ ʱʝ ʽ ʟʘʙʨʫʜʥʶʶʯʫ ʩʢʣʘʜʦʚʫ. ʊʦʤʫ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʩʝ ʯʘʩʪʽʰʝ ʤʦʞʥʘ ʧʦʯʫʪʠ ʚʽʜ ʥʝʙʘʡʜʫʞʠʭ ʣʶʜʝʡ.  

ʈʝʟʫʣʴʪʘʪʠ: ɺ ʩʪʫʜʝʥʪʩʴʢʦʤʫ ʛʫʨʪʦʞʠʪʢʫ ˉ1 ɺʉʇ "ʃʘʜʠʞʠʥʩʴʢʠʡ 

ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ɺʅɸʋ" ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʝʤʝʥʪ ʚ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʟ 

ʚʝʨʝʩʥʷ 2020 ʨʦʢʫ ʧʦ ʯʝʨʚʝʥʴ 2021 ʨʦʢʫ. ɺ ʥʴʦʤʫ ʧʨʦʞʠʚʘʶʪʴ 165 ʤʝʰʢʘʥʮʽʚ. 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʘ ʤʽʩʷʮʴ ʩʢʣʘʜʘʻ 540 ʤ
3
/ʤʽʩʷʮʴ, ʪʦʙʪʦ ʥʘ ʢʦʞʥʦʛʦ ʤʝʰʢʘʥʮʷ 

ʧʨʠʧʘʜʘʻ ʫ ʩʝʨʝʜʥʴʦʤʫ 3,27 ʤ
3
/ʤʽʩ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʞʫʪʴ, ʱʦ ʚʠʪʨʘʪʘ ʚʦʜʠ 

ʙʣʠʟʴʢʦ 104ʣ/ʜʦʙʫ, ʘʙʦ 4,3 ʣ/ʛʦʜ. ɸʣʝ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 7-ʾ ʜʦ 8-ʾ ʛʦʜʠʥʠ ʨʘʥʢʫ, ʧʽʢʦʚʘ ʚʠʪʨʘʪʘ ʟ 20-ʾ ʜʦ 22-ʾ 

ʛʦʜʠʥʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦʞʠʚʘʥʥʷ ʟʨʦʩʪʘʻ ʜʦ 9 ʣ/ʛʦʜ. ʂʦʨʠʩʪʫʚʘʥʥʷ ʚʦʜʦʶ 

ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʚʠʭʽʜʥʽ, ʟʘ ʨʘʭʫʥʦʢ ʚʽʜôʾʟʜʫ ʩʪʫʜʝʥʪʽʚ ʧʦ ʜʦʤʘʤ. ʇʦ ʛʨʘʬʽʢʫ 

ʚʠʜʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʽʯʥʦʾ ʚʦʜʠ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘ ʜʦʙʫ ʚ ʤʝʞʘʭ 20-25
0
ʉ. 

ʊʦʙʪʦ, ʪʘʢʘ ʚʦʜʘ ʜʽʡʩʥʦ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ, ʷʢ ʜʞʝʨʝʣʦ ʪʝʧʣʦʪʠ ʜʣʷ 

ʩʠʩʪʝʤʠ ʟ ʪʝʧʣʦʚʠʤʠ ʧʦʤʧʘʤʠ. ɹʘʢ-

ʥʘʢʦʧʠʯʫʚʘʯ ʩʪʽʯʥʦʾ ʚʦʜʠ ʧʦʚʠʥʝʥ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʢʦʣʠʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ 

ʧʨʦʪʷʛʦʤ ʜʦʙʠ. ʆʜʥʦʩʪʦʨʦʥʥʽʡ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʙʫʜʝ ʧʦʛʣʠʥʘʪʠ ʪʝʧʣʦʚʫ 

ʝʥʝʨʛʽʶ ʚʽʜ ʚʦʜʠ ʽ ʧʝʨʝʜʘʚʘʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʤʧʠ ʜʦ ʽʥʰʦʛʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʜʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ. ɿʚʠʯʘʡʥʦ, ʪʘʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʚʠʩʪʘʯʠʪʴ ʜʣʷ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ, ʪʦʤʫ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʜʚʘ 

ʨʽʚʥʷ, ʜʝ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʦʜʘ 

ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʢʦʪʣʦʤ ʜʦ ʚʠʱʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʙʣʠʟʴʢʦ 60-70
0
ʉ. 

ʄʘʣ. 2 ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʩʪʽʯʥʠʭ ʚʦʜ 
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ʄʦʞʣʠʚʘ ʩʭʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘ ʤʘʣ. 2 ʊʝʧʣʦʚʘ ʧʦʤʧʘ 

ʧʦʯʘʪʢʦʚʦ ʧʽʜʽʛʨʽʚʘʻ ʚʦʜʫ ʜʦ 45
0
ʉ, ʘ ʧʦʪʽʤ ʢʦʪʝʣ ʜʦʛʨʽʚʘʻ ʾʾ ʜʦ ʧʦʪʨʽʙʥʦʾ ï 60

0
ʉ. 

ʅʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʚʦʜʦʥʘʛʨʽʚʘʯʘ 5 ʤ
3
, ʱʦ ʧʦʚʠʥʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʤʫ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʩʪʽʯʥʦʾ ʚʦʜʠ. ʇʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʾ ʧʦʤʧʠ 24 ʢɺʪ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ 

ʩʠʩʪʝʤʫ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʪʠ, ʪʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʥʝʦʙʭʽʜʥʦʾ ʝʥʝʨʛʽʾ 

ʜʘʩʪʴ ʪʝʧʣʦʚʘ ʧʦʤʧʘ. ʊʦʙʪʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʠʜʥʦʾ ʚʦʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 

18
0
ʉ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʨʦʙʦʪʠ ʢʘʥʘʣʽʟʘʮʽʾ.  

ʊʝʧʣʦʚʽ ʥʘʩʦʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟʥʘʯʥʦ 

ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʙʫʜʴ-ʷʢʠʡ ʦʧʘʣʶʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ. ʄʘʻ ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʦʪʠ ʙʽʣʴʰʠʡ ʦʜʠʥʠʮʽ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ 

ʦʜʝʨʞʫʚʘʥʦʾ ʪʝʧʣʦʪʠ ʜʦ ʚʠʪʨʘʯʝʥʦʾ ʝʥʝʨʛʽʾ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ 4,5, ʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩʪʘʥʦʚʠʪʴ 1 ʢɺʪ, ʪʦ ʥʘ ʚʠʭʦʜʽ ʤʠ ʦʜʝʨʞʠʤʦ 4,5 

ʢɺʪ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʗʢʱʦ ʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʦʜʦʧʨʦʚʦʜʘʭ, ʚʝʣʠʢʠʭ ʤʽʩʪ, 

ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʪʦ ʚʦʜʦʧʨʦʚʽʜʥʘ ʩʠʩʪʝʤʘ ʟʤʦʞʝ ʚʠʜʘʚʘʪʠ 1100ʄɺʪ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʢ, ʱʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʽʛʨʽʚʫ 150 ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ.  

ɺʠʩʥʦʚʢʠ: ʅʘ ʟʝʤʣʽ ʻ ʙʝʟʣʽʯ ʨʦʟʩʽʷʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʽ ʪʦʤʫ, ʥʘʰʝ 

ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʘʚʯʠʪʠʩʴ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʇʦʨʷʜʦʢ ʟʙʦʨʫ ʝʥʝʨʛʽʾ ʪʝʧʣʦʚʠʤʠ ʥʘʩʦʩʘʤʠ ʥʝ ʪʽʣʴʢʠ ʧʝʨʩʧʝʢʪʠʚʥʘ, ʟ ʦʛʣʷʜʫ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʘ ʽ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʦʨʦʥʠ. ɸʜʞʝ ʤʠ ʫʥʠʢʘʻʤʦ 

ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʪʠʤ ʩʘʤʠʤ, ʟʤʝʥʰʫʻʤʦ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ, ʷʢ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʪʘʢ ʽ ʫ ˇʨʫʥʪʠ. 

ʑʝ ʦʜʥʘ ʧʦʟʠʪʠʚʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ï ʮʝ ʡʦʛʦ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʉʧʝʮʽʘʣʴʥʠʡ ʨʝʚʝʨʩʥʠʡ ʢʣʘʧʘʥ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʷʢ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ. 
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ʄɯʎʅɯʉʊʔ ʈɽɼʋʂʊʆʈɸ ʄɽʍɸʅɯɿʄʋ ɺʀɼɸʏɯ 

 

ʈʦʤʘʥʯʫʢ ʗʨʦʩʣʘʚ ʇʝʪʨʦʚʠʯ, 

ʢ.ʬ.-ʤ.ʥ., ʩʪ.ʥ.ʩ., ʚʠʢʣʘʜʘʯ, 

ɺʘʣʽʘʭʤʝʪʦʚ ɯʛʦʨ ɺôʷʯʝʩʣʘʚʦʚʠʯ 

ʢʫʨʩʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʩʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ 

ʽʤʝʥʽ ʛʝʪʴʤʘʥʘ ʇʝʪʨʘ ʉʘʛʘʡʜʘʯʥʦʛʦ, 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introduction . ʇʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʝʡ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘ ʪʣʽ ʟʘʛʨʦʟ, ʷʢʽ ʧʦʩʪʘʣʠ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʝʨʝʜ ʫʢʨʘʾʥʩʴʢʦʶ ʜʝʨʞʘʚʦʶ. ʎʝ, ʧʝʨʝʜʫʩʽʤ, ʩʪʦʩʫʻʪʴʩʷ 

ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʚʞʝ ʧʝʨʝʙʫʚʘʻ ʥʘ ʦʟʙʨʦʻʥʥʽ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. 

ɼʦʩʚʽʜ ʩʫʯʘʩʥʠʭ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ 

ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʽʥʫʚʘʥʥʷ ʘʨʤʽʷʤʠ ʧʨʦʚʽʜʥʠʭ ʜʝʨʞʘʚ ʩʚʽʪʫ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʥ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʾʭ ʨʦʟʚʠʪʢʫ [1]. ɺʦʥʠ ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʷʶʪʴ 

ʪʨʘʜʠʮʽʡʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʥ ʚʨʫʯʥʫ ʪʘ ʨʽʟʢʦ ʧʽʜʚʠʱʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʽʡʩʴʢ 

ʱʦʜʦ ʰʚʠʜʢʦʛʦ ʚʣʘʰʪʫʚʘʥʥʷ ʟʘʛʦʨʦʜʞʝʥʴ ʦʙʤʝʞʝʥʠʤʠ ʩʠʣʘʤʠ. ʉʪʘʥ, ʪʝʥʜʝʥʮʽʾ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʘʥʢʦʥʝʙʝʟʧʝʯʥʠʭ ʥʘʧʨʷʤʘʭ ʤʝʭʘʥʽʟʦʚʘʥʠʭ 

ʤʽʥʥʠʭ ʟʘʛʦʨʦʜʞʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʛʫʩʝʥʠʯʥʦʛʦ ʤʽʥʥʦʛʦ ʟʘʛʦʨʦʜʞʫʚʘʯʘ ɻʄɿ-3, 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɼʦʩʣʽʜʠʪʠ ʤʽʮʥʽʩʪʴ ʨʝʜʫʢʪʦʨʘ ʤʝʭʘʥʽʟʤʫ ʚʠʜʘʯʽ ʤʽʥ 

ʤʽʥʥʦʛʦ ʟʘʛʦʨʦʜʞʫʚʘʯʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʭʘʥʽʟʤʫ ʚʠʜʘʯʽ. ʆʩʥʦʚʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʚ ʨʦʙʦʪʽ, ʙʫʣʠ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦ-

ʘʥʘʣʽʪʠʯʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺ ʜʦʧʦʚʽʜʽ ʜʝʪʘʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʦ ʨʦʙʦʪʫ ʤʝʭʘʥʽʟʤʫ ʚʠʜʘʯʽ ʤʽʥ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ ʚ 
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ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʜʦʪʨʠʤʘʥʥʷ 

ʚʠʤʦʛ ʽʥʩʪʨʫʢʪʠʚʥʦ-ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [3, 4].  

ʈʝʜʫʢʪʦʨ ʧʦʚʝʨʥʝʥʥʷ ʣʘʥʮʶʛʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʣʘʥʮʶʛʽʚ 

ʜʦʟʚʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʧʽʩʣʷ ʚʠʜʘʯʽ ʤʽʥ. ɺʽʥ ʻ 

ʜʚʦʩʪʫʧʽʥʯʘʩʪʠʤ ʯʝʨʚôʷʯʥʦ-ʮʠʣʽʥʜʨʠʯʥʠʤ ʨʝʜʫʢʪʦʨʦʤ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ɼ-408 ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ (U = 27 B, 

I Ò 23A, N = 400 ɺʪ, ɜ = 9000 ʦʙ./ʭʚ.) [4]. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʠʭ ʟ ʪʝʦʨʽʾ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʤʝʪʦʜʽʚ [5-7] 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʯʠʩʣʦʚʦ-ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ ʤʝʭʘʥʽʟʤʫ 

ʚʠʜʘʯʽ ʤʽʥ, ʷʢʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʫʤʦʚʘ ʢʦʥʪʘʢʪʥʦʾ ʤʽʮʥʦʩʪʽ ʜʣʷ ʢʦʣʽʩ ʨʝʜʫʢʪʦʨʘ 

ʚʠʢʦʥʫʻʪʴʩʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʝʡ 

ʨʝʜʫʢʪʦʨʘ, ʟʦʢʨʝʤʘ, ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʟʤʽʮʥʶʚʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ, ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʽ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ, ʙʦʡʦʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ [3, 8]. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʋ ʮʽʣʦʤʫ, ʤʽʮʥʽʩʪʴ ʧʨʠʚʽʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʠʜʘʯʽ 

ʤʽʥ ʤʽʥʥʦʛʦ ʟʘʛʦʨʦʜʞʫʚʘʯʘ ɻʄɿ-3 ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʥʦʨʤʘʪʠʚʥʠʭ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ɺʇʃʀɺ ʉʇʆʉʆɹɯɺ ʉʋʐɯʅʅʗ ʗʏʄɽʅʖ ʅɸ ʗʂɯʉʊʔ ʉʆʃʆɼʋ 

 

ʈʦʪʘʻʥʢʦ ɹʦʛʜʘʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ  

ʗʢʦʙʯʫʢ ʈʦʤʘʥ ʃʝʦʥʽʜʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʰʽʥʥʷ ï ʥʝ ʪʽʣʴʢʠ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʪʝʧʣʦ ʪʘ ʤʘʩʦʦʙʤʽʥʫ, ʘʣʝ ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ʉʢʣʘʜʥʽʩʪʴ ʚʩʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʩʫʰʽʥʥʽ 

ʷʯʤʝʥʶ, ʧʦʪʨʝʙʫʻ ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʦʛʦ ʨʝʞʠʤʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʙʠ 

ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʩʦʣʦʜʫ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʩʫʰʠʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʠʚʦʚʘʨʥʦʛʦ ʷʯʤʝʥʶ ï ʡʦʛʦ ʩʫʰʽʥʥʷ ʜʦ 

ʢʦʥʜʠʮʽʡʥʦʾ ʚʦʣʦʛʦʩʪʽ. ʇʦʤʽʨʥʝ ʩʫʰʽʥʥʷ, ʢʨʽʤ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʧʨʠʩʢʦʨʶʻ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʽ ʚʠʨʽʚʥʶʻ ʩʪʫʧʽʥʴ ʡʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʤʽʞ ʦʢʨʝʤʠʤʠ ʟʝʨʥʘʤʠ, 

ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʚʦʜʠ ʽ ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʽʶ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʝʨʝʥ, ʱʦ ʥʝʜʦʟʨʽʣʽ. 

ʉʫʰʽʥʥʷ ʻ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ. 

ʊʝʨʤʦʜʠʥʘʤʽʯʥʽ ʡ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʷʯʤʝʥʶ, ʘ ʩʘʤʝ 

ʪʝʧʣʦʻʤʥʽʩʪʴ ʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʫ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʜʦʮʽʣʴʥʦ ʙʽʣʴʰ ʪʦʯʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʫʰʽʥʥʷ ʷʯʤʝʥʶ, ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʫ ʥʴʦʤʫ ʚʦʣʦʛʠ ʪʘ ʜʣʷ ʷʢʠʭ ʮʽʣʝʡ ʚʽʥ ʧʨʠʟʥʘʯʝʥʠʡ.  

ɿʝʨʥʦ ʷʯʤʝʥʶ ʚ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʥʘʛʨʽʚʘʶʪʴ ʜʦ 

ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʦʤʫ, ʷʯʤʽʥʴ ʜʣʷ ʧʠʚʦʚʘʨʽʥʥʷ ʩʫʰʘʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʞʠʤʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʩʫʰʽʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɺʦʣʦʛʝ ʥʘʩʽʥʥʻʚʝ ʪʘ ʧʨʦʜʦʚʦʣʴʯʝ ʟʝʨʥʦ ʩʣʽʜ ʜʦʩʫʰʫʚʘʪʠ ʜʦ ʚʦʣʦʛʦʩʪʽ ʥʝ ʚʠʱʝ 

ʷʢ 13é15%. 
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ʇʠʚʦʚʘʨʥʠʡ ʷʯʤʽʥʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʩʦʢʫ ʩʭʦʞʽʩʪʴ, ʪʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 40 Áʉ ʜʣʷ ʟʝʨʥʘ ʟ ʚʦʣʦʛʽʩʪʶ ʜʦ 19% 

ʪʘ 45Áʉ ï ʽʟ ʚʠʱʦʶ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʧʦʩʦʙʽʚ ʩʫʰʽʥʥʷ ʷʯʤʝʥʶ ʥʘ ʦʩʥʦʚʥʽ 

ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʰʽʥʥʷ ʟʝʨʥʘ ʷʯʤʝʥʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠʢʠ, 

ʧʨʠʡʥʷʪʽ ʫ ʧʠʚʦʚʘʨʥʽʡ ʛʘʣʫʟʽ [1, 2]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʫʰʘʨʦʢ, ʘ ʪʘʢʦʞ ʾʭ 

ʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʩʧʦʩʽʙ ʩʫʰʽʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʅʝʤʦʞʣʠʚʦ ʚʠʩʫʰʠʪʠ ʟʝʨʥʦ ʷʯʤʝʥʶ ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝ 

ʟʥʠʟʠʚʰʠ ʩʭʦʞʽʩʪʴ, ʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʡʦʛʦ ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʚʠʱʘ ʟʘ 45 ÁC. ɺʝʨʭʥʷ ʤʝʞʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ ʚʠʭʽʜʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʷʯʤʝʥʶ, ʷʢʱʦ ʚʦʣʦʛʽʩʪʴ ʚʠʱʘ, ʪʦʤʫ ʥʠʞʯʦʶ ʤʘʻ ʙʫʪʠ ʪʝʤʧʝʨʘʪʫʨʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʤʽʯʥʦʛʦ ʩʫʰʽʥʥʷ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʥʝʨʛʽʷ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ ʷʯʤʝʥʶ (ʪʘʙʣ. 1), ʟʦʢʨʝʤʘ, ʧʨʠ ʩʫʰʽʥʥʽ ʚ ʰʘʭʪʥʽʡ ʩʫʰʘʨʮʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʠʚʦʚʘʨʥʦʛʦ ʩʦʣʦʜʫ. 

ʊʘʙʣʠʮʷ 1 

ʇʨʦʨʦʱʫʚʘʥʽʩʪʴ ʟʝʨʥʘ ʷʯʤʝʥʶ 

ʉʧʦʩʽʙ ʩʫʰʽʥʥʷ 

ʇʨʦʨʦʱʫʚʘʥʽʩʪʴ, % ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ, % 

ʥʘ 3-ʡ ʜʝʥʴ ʥʘ 5-ʡ ʜʝʥʴ ʜʦ ʩʫʰʢʠ ʧʽʩʣʷ ʩʫʰʢʠ 

ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ 88 89 18,6 14,5 

ʋ ʩʪʝʣʘʞʥʽʡ ʩʫʰʘʨʮʽ 96 97 17,3 14,2 

ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ 97 98 18,0 14,0 

ʋ ʧʥʝʚʤʘʪʠʯʥʽʡ ʩʫʰʘʨʮʽ 88 92 18,0 13,0 

ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ 96 97 18,2 14,0 

ʋ ʙʘʨʘʙʘʥʥʽʡ ʩʫʰʘʨʮʽ 96 97 24,5 13,4 

ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ 95 96 17,1 14,2 

ʋ ʰʘʭʪʥʽʡ ʩʫʰʘʨʮʽ 97 98 18,1 14,0 
 

ʇʨʠ ʩʫʰʽʥʥʽ ʷʯʤʝʥʶ ʚ ʧʥʝʚʤʘʪʠʯʥʽʡ ʩʫʰʘʨʮʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤ 

ʩʧʦʩʦʙʦʤ, ʚʽʜʤʽʯʝʥʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠʯʠʥʠ 

ʟʥʠʞʝʥʥʷ ʧʨʦʨʦʩʪʘʥʥʷ ï ʥʘʜʪʦ ʚʝʣʠʢʘ ʝʥʝʨʛʽʷ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʪʘ ʧʝʨʝʛʨʽʚ ʟʝʨʥʘ. 
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ɽʥʝʨʛʽʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ ʷʯʤʝʥʶ ʫ ʩʪʝʣʘʞʥʽʡ ʪʘ ʰʘʭʪʥʽʡ 

ʩʫʰʘʨʢʘʭ ʙʫʣʠ ʚʽʜʥʦʩʥʦ ʨʽʚʥʽ. ʅʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʚʽʜʟʥʘʯʝʥʽ 

ʧʨʠ ʩʫʰʽʥʥʽ ʧʨʠʨʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʽ ʚ ʰʘʭʪʥʽʡ ʩʫʰʘʨʮʽ, ʜʝ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʧʽʩʣʷ 

ʩʫʰʽʥʥʷ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 14 ʜʦ 14,5%. 

ʋ ʷʢʦʩʪʽ ʰʘʭʪʥʦʾ ʩʫʰʘʨʢʠ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʟʝʨʥʦʚʫ ʩʫʰʘʨʢʫ NDT ʚʽʜ 

ʥʽʤʝʮʴʢʦʛʦ ʚʠʨʦʙʥʠʢʘ Neuero. ʎʷ ʤʦʜʝʣʴ ʤʘʻ ʚʠʩʦʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʟʜʘʪʥʘ ʷʢʽʩʥʦ ʚʠʩʫʰʠʪʠ ʨʽʟʥʽ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʙʝʟ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʝʨʝʦʩʥʘʱʝʥʥʷ [3].  

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʫʰʽʥʥʷ ʟʝʨʥʘ ʷʯʤʝʥʶ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʜʘʪʥʦʩʪʽ 

ʟʝʨʥʘ ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʠ ʩʫʰʽʥʥʽ ʡʦʛʦ ʫ ʰʘʭʪʥʽʡ ʩʫʰʘʨʮʽ. ʎʝ, ʫ ʩʚʦʻ ʯʝʨʛʫ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʴ ʩʦʣʦʜʫ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʎɽʃʃʖʃʆɿʅʆʁ ʌʀɹʈʓ ʂɸʂ ʅɸʇʆʃʅʀʊɽʃʗ 

ɼʃʗ ʂɸʈɹɸʄʀɼʅʆʌʆʈʄɸʃʔɼɽɻʀɼʅʆɻʆ ʇɽʅʆʇʃɸʉʊɸ 

 

ʉʝʤʝʥʦʚ ʂʦʥʩʪʘʥʪʠʥ ʀʚʘʥʦʚʠʯ 

ʢ.ʬ.-ʤ. ʥʘʫʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʀ. ʄʝʯʥʠʢʦʚʘ 

ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʉʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʚʠʜʝ ʧʝʥʦʧʣʘʩʪʘ ʠʟ ʢʘʨʙʘʤʠʜʥʦ-

ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ, ʥʘʟʳʚʘʝʤʳʡ ʚ ʋʢʨʘʠʥʝ çʧʝʥʦʠʟʦʣè, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʝʥʠʡ [1, ʩ. 12]. ʅʦ, ʥʘ 

ʧʨʘʢʪʠʢʝ, ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ ʧʝʥʦʠʟʦʣʘ, ʢʘʢ ʫʩʘʜʢʘ [2, 3] ʠ 

ʭʨʫʧʢʦʩʪʴ [4]. ʀ ʭʦʪʷ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʪʘʢʠʝ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦ- ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʶʪʩʷ, ʥʦ ʘʚʪʦʨʘʤ ʥʝ ʫʜʘʣʦʩʴ 

ʥʘʡʪʠ ʢʘʢʠʝ-ʣʠʙʦ ʩʩʳʣʢʠ ʥʘ ʜʘʥʥʳʝ ʧʦ ʘʨʤʠʨʦʚʘʥʠʶ ʧʝʥʦʠʟʦʣʘ ʤʠʥʝʨʘʣʴʥʦʡ 

ʠʣʠ ʮʝʣʣʶʣʦʟʥʦʡ ʬʠʙʨʦʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʣʠʷʥʠʷ ʜʦʙʘʚʢʠ ʤʠʥʝʨʘʣʴʥʦʡ ʠ ʮʝʣʣʶʣʦʟʥʦʡ ʬʠʙʨʳ ʚ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʡ ʧʝʥʦʧʣʘʩʪ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʝʥʦʠʟʦʣ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʦʜʠʪʩʷ ʚ [6], ʛʜʝ ʥʘ 20 ʤʣ ʩʤʦʣʳ ʂʇʉɻ ʧʨʠʭʦʜʠʣʦʩʴ 30 ʤʣ ʨʘʩʪʚʦʨʘ ʠʟ 

ʝʤʢʦʩʪʠ ʩ 1 ʣʠʪʨʦʤ ʚʦʜʳ, 5 ʤʣ ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʷ ɸɹʉʂ ʠ 4 ʤʣ ʦʨʪʦʬʦʩʬʦʨʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʥʦʧʣʘʩʪʘ ʠʟʤʝʨʷʣʠʩʴ ʧʦ ʤʝʪʦʜʫ 

ɹʨʠʥʝʣʣʷ [7].  

ʄʠʥʝʨʘʣʴʥʘʷ ʬʠʙʨʘ ʠʤʝʣʘ ʜʣʠʥʫ ʚʦʣʦʢʦʥ ʦʢʦʣʦ 5 ʤʤ, ʪʦʣʱʠʥʘ ʚʦʣʦʢʦʥ 

ʦʢʦʣʦ 10 ʤʢʤ. ʎʝʣʣʶʣʦʟʥʘʷ ʬʠʙʨʘ ʠʤʝʣʘ ʚʦʣʦʢʥʘ ʜʣʠʥʦʡ ʦʢʦʣʦ 5 ʤʤ, 

ʪʦʣʱʠʥʦʡ 5 ʤʢʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʝʥʦʧʣʘʩʪ ʩ ʜʦʙʘʚʢʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʬʠʙʨʳ 

ʧʣʦʭʦ ʧʝʨʝʤʝʰʠʚʘʣʩʷ, ʚʠʜʠʤʦ ʠʟ-ʟʘ ʙʦʣʴʰʝʡ ʜʣʠʥʳ ʚʦʣʦʢʦʥ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝʡ ʠʭ ʛʠʙʢʦʩʪʠ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʮʝʣʣʶʣʦʟʥʦʡ, ʠ ʠʤʝʣ ʥʝ ʠʟʦʪʨʦʧʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʤʝʥʝʝ ʧʨʠʝʤʣʝʤʳ 
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ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ 

ʥʘ ʧʝʥʦʠʟʦʣʝ ʩ ʜʦʙʘʚʢʦʡ ʮʝʣʣʶʣʦʟʥʦʡ ʬʠʙʨʳ, ʢʦʪʦʨʘʷ ʛʦʤʦʛʝʥʥʦ 

ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʚ ʧʝʥʦʠʟʦʣʝ. ʇʝʥʦʧʣʘʩʪ ʨʘʟʤʝʨʘʤʠ 35 ʩʤ. ʥʘ 35 ʩʤ. ʠ ʥʘ 4 ʩʤ. 

ʙʝʟ ʘʨʤʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʚ ʪʝʯʝʥʠʠ 5 ʩʫʪʦʢ (ʵʪʦ ʚʨʝʤʷ 

ʧʦʣʥʦʛʦ ʚʳʩʳʭʘʥʠʷ ʦʙʨʘʟʮʘ ʧʝʥʦʧʣʘʩʪʘ) ʠʤʝʣ ʪʨʝʱʠʥʳ, ʩʤ. ʨʠʩ. 1.  
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