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810 

179. ʄʽʥʽʥʘ ʈ. ʆ. 

ɻɽʅɼɽʈʅɸ ʋʇɽʈɽɼɾɽʅɯʉʊʔ ʋ ɼɯɸɻʅʆʉʊʀʎɯ ʈʆɿʃɸɼɯɺ 
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ɼɽʈɾɸɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ʊɸ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʇʈʆɼʆɺʆʃʔʏʆɰ ɹɽɿʇɽʂʀ 

1017 

222. ʐʝʣʝʩʪ ʆ. ʉ. 

ɼɾɽʈɽʃɸ ʌʆʈʄʋɺɸʅʅʗ ɯ ɺʀʊʆʂʀ ʈɽɻɯʆʅɸʃʔʅʀʍ ʋʈʗɼɯɺ 

1022 
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223. ɸʙʘʙʽʥʘ ʅ. ɺ. 

ʉʀʅɽʈɻɽʊʀʏʅɯ ɺʀʄɯʈʀ ɯʅʊɽʈʇʈɽʊɸʎɯɰ ʈʆʄɸʅʋ ʄɸʈʊʀ 

ʍʆʃʃ ʂɽʃʃɯ çɹʋɿʂʆɺɯ ɼɯɺʏɸʊɸè 

1026 

224. ɸʥʽʩʽʤʦʚʘ ɸ. ɯ., ɹʘʨʘʥʦʚʘ ɸ. ɯ. 

ʉʆʎɯʆʃɯʅɻɺɯʉʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɸʅɻʃʆʄʆɺʅʆɰ 

ʇʆʃɯʊʀʏʅʆɰ ʈɽʂʃɸʄʀ: ʉʊʈʋʂʊʋʈɸ ʊɸ ʉɽʄɸʅʊʀʂɸ 

1034 

225. ɹʘʣʘʙʽʥ ɺ. ɺ., ʉʠʜʦʨʯʫʢ ɼ. ɺ. 

ʉʊʈʋʂʊʋʈɸ ɸʅɻʃʆʄʆɺʅʆɻʆ ʅɸʋʂʆɺʆɻʆ ɺʀɼɸʅʅʗ 

ɺɯʁʉʔʂʆɺʆ-ʊɽʍʅɯʏʅʆɰ ʊɽʄɸʊʀʂʀ ʗʂ ʆɹôɭʂʊ 

ʃɯʅɻɺɯʉʊʀʏʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ  

1041 

226. ɹʝʨʝʞʥʠʡ ɯ. ɭ. 

ʃɽʂʉʀʏʅɯ ʊʈʋɼʅʆʑɯ ʇɽʈɽʂʃɸɼʋ ɸʅɻʃʆʄʆɺʅʀʍ 

ʊɽʍʅɯʏʅʀʍ ʅɸʉʊɸʅʆɺ 

1043 

227. ɻʦʥʩʘʣʻʩ-ʄʫʥʽʩ ʉ., ʇʠʣʠʧʝʥʢʦ ɸ. ɯ. 

ʉʊʀʃɯʉʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʄɸʅʋ ʊʆʅɯ ʄʆʈʈɯʉʆʅ 

ñʈɸʁò 

1046 

228. ɻʦʥʩʘʣʻʩ-ʄʫʥʽʩ ʉ. ʖ., ʊʠʤʦʬʻʻʚʘ ʄ. ɺ. 

ʊʀʇʀ ʈɽɸʃɯʁ ʊɸ ʃɯʅɻɺɯʉʊʀʏʅɯ ʉʇʆʉʆɹʀ ɰʍ 

ɺɯɼʆɹʈɸɾɽʅʅʗ ɺ ʈʆʄɸʅɯ ʉʀʃʔɺɯɰ ʇʃɸʊ çʇɯɼ ʉʂʃʗʅʀʄ 

ʂʆɺʇɸʂʆʄè 

1052 

229. ɻʦʨʙʘʥʴ ʈ. ɯ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɯ ʉʇʆʉʆɹʀ ʇɽʈɽʂʃɸɼʋ 

ʉʂʆʈʆʏɽʅʔ ʊɸ ɸɹʈɽɺɯɸʊʋʈ ɺ ɸʅɻʃʆʄʆɺʅʆʄʋ ɯʊ-

ɼʀʉʂʋʈʉɯ 

1056 

230. ɼʫʪʢʦ ʍ., ʃʘʟʽʨʢʦ ʅ. 

ʍʋɼʆɾʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʊʈʀʃʆɻɯɰ ɸʃʔʌʆʅʉɸ ɼʆɼɽ 

çʊɸʈʊɸʈɽʅ ʊɸʈɸʉʂʆʅʉʔʂʀʁè 

1060 

231. ʂʘʨʧʝʮʴ ʃ. ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ʉʇʆʈʊʀɺʅʆɻʆ 

ʅɸɿʆɺʅʀʎʊɺɸ 

1066 

232. ʂʦʚʘʣʽʚʩʴʢʘ ɸ. ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅʀʍ 

ʊɽʈʄɯʅɯɺ ʅɸ ʄɸʊɽʈɯɸʃɯ ʊɽʂʉʊɯɺ ʋ ɻɸʃʋɿɯ 

ʃɯʊɸʂʆɹʋɼʋɺɸʅʅʗ 

1071 
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233. ʂʫʢʽʩ ʄ., ʃʘʟʽʨʢʦ ʅ. 

ʄʆɼɽʈʅɯʉʊʉʔʂʀʁ ɺʀʄɯʈ ʈʆʄɸʅʋ ɼɾɽʁʄʉɸ ɼɾʆʁʉɸ 

çʋʃɯʉʉè 

1074 

234. ʄʫʩʪʘʬʘʻʚʘ ɸ. ʄ. 

ʃɯʅɻɺʆʉʊʀʃɯʉʊʀʏʅɸ ʉʇɽʎʀʌɯʂɸ ʇɽʈʉʆʅɸɾʅʆɻʆ 

ʄʆɺʃɽʅʅʗ ɺ ʇôɭʉɯ ɹ. ɼɾʆʅʉʆʅɸ çɺɸʈʌʆʃʆʄɯɰɺʉʔʂʀʁ 

ʗʈʄɸʈʆʂè 

1080 

235. ʆʚʯʠʥʥʽʢʦʚʘ ʄ. ʄ. 

ʌʃʆʈʀʉʊʀʏʅɸ ʌʈɸɿɽʆʃʆɻɯʗ ʋ ʇʆʃʔʉʔʂʀʍ ʊɸ 

ʋʂʈɸɰʅʉʔʂʀʍ ʃɽʂʉʀʂʆɻʈɸʌɯʏʅʀʍ ɼɾɽʈɽʃɸʍ 

1083 

236. ʇʝʨʝʣʠʛʽʥʘ ʆ. ɯ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ɸʉʇɽʂʊʆʃʆɻɯɰ ɺ ɸʅɻʃɯʁʉʔʂɯʁ 

ʄʆɺɯ 

1090 

237. ʇ̔ ʜʣʫʞʥʘ ɯ. ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ʇɽʁɿɸɾʅʆɻʆ ʆʇʀʉʋ ɺ 

ɸʅɻʃʆʄʆɺʅʆʄʋ ʍʋɼʆɾʅʔʆʄʋ ʊɺʆʈɯ 

1094 

238. ʇ̔ ʜʣʫʞʥʘ ɯ. ɸ. 

ɻʈɸʄɸʊʀʏʅɯ ʊʈɸʅʉʌʆʈʄɸʎIɰ ʇʈʀ ʇɽʈɽʂʃɸɼI ʅɸʋʂʆɺʀʍ 

ʊɽʂʉʊɯɺ 

1097 

239. ʇ̔ ʜʣʫʞʥʘ ɯ. ɸ. 

ʈɽʂʃɸʄʅʀʁ ʊɽʂʉʊ ʗʂ ʉʇʆʉɯɹ ʄɸʅɯʇʋʃʗʎɯɰ 

1100 

240. ʊʢʘʯʫʢ ɼ. ʆ. 

ʆʅʊʆʃʆɻɯʗ ʄɽʊɸʌʆʈ ɺ ɸʅɻʃʆʄʆɺʅʆʄʋ ɸɺɯɸɼʀʉʂʋʈʉɯ ɯ 

ʉʇʆʉʆɹʀ ɰʍ ʇɽʈɽʂʃɸɼʋ ʋʂʈɸɰʅʉʔʂʆʖ ʄʆɺʆʖ 

1104 

241. ʍʦʤʝʥʢʦ ʊ. ɸ. 

ʊɽʆʅɯʄ çʌʈɽʁʗè ʋ ʄʆɺʅɯʁ ʂɸʈʊʀʅɯ ʉɺɯʊʋ ɼɸɺʅɯʍ 

ɻɽʈʄɸʅʎɯɺ 

1107 

242. ʐʠʨʰʦʚʘ ʂ. ʃ. 

ʉʖɾɽʊ ɯ ɻɽʈʆʁ ʋ ʈʆʄɸʅɯ ʈʆɿɸʄʋʅɼʀ ʇɯʃʏɽʈ 

çɺɽʈɽʉɽʅʔè 

1111 
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243. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ʉʋʊʅɯʉʊʔ ʂʆʅʌʋʎɯɸʅʉʊɺɸ ʊɸ ʁʆɻʆ ʆʉʅʆɺʅɯ ɿɸʉɸɼʀ 

1112 
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244. Onikienko S. V., Yurkova V. A., Kulikova A. V. 

INVESTING IN EDUCATION TECHNOLOGY (EDTECH) 

1115 

245. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ɯʅʊɽɻʈɸʎɯʗ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ɯ ʎʀʌʈʆɺʆɻʆ ʉɽʂʊʆʈʋ 

ʋʂʈɸɰʅʀ ɿ ɭʉ 

1120 

246. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ʌɯʅɸʅʉʆɺɯ ʄɽʊʆɼʀ ʈɽɻʋʃʗʎɯɰ ɿʆɺʅɯʐʅʔʆɽʂʆʅʆʄɯʏʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ʅɸ ʈɯɺʅɯ ʂʈɸɰʅʀ 

1122 
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247. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ʇʈʀʏʀʅʀ ʇɽʈɽʍʆɼɯ ʇɯɼʇʈʀɭʄʉʊɺɸ ɼʆ 

ɿʆɺʅɯʐʅʔʆɽʂʆʅʆʄɯʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

1124 

248. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ʉʂʃɸɼʆɺɯ ɿʆɺʅɯʐʅʔʆʊʆʈɻʆɺɽʃʔʅʆɰ ʇʆʃɯʊʀʂʀ ʅɸ ʈɯɺʅɯ 

ʈɽɻɯʆʅʋ 

1126 

249. ɸʥʪʠʧʝʥʢʦ ʅ. ɺ., ʐʫʙʽʥʘ ɯ. ʆ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɼɯʗʃʔʅʆʉʊɯ ʉʊʈɸʍʆɺʀʍ ʂʆʄʇɸʅɯʁ ɺ 

ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

1130 

250. ɹʘʪʝʥʻʚʘ ʂ. ʆ., ʂʫʙʽʢ ɺ. ɼ. 

ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ɻʆʊʆɺʆɰ ʇʈʆɼʋʂʎɯɰ, ɰɰ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯʗ 

1136 

251. ɹʦʡʢʦ ɸ. ʆ. 

ʇʆʅʗʊʊʗ ʈʀɿʀʂʋ ʊɸ ʉʋʏɸʉʅɯ ʇʆʂɸɿʅʀʂʀ ʉʊʋʇɽʅʗ 

ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʀɿʀʂʋ 

1140 

252. ɻʨʘʱʝʥʢʦ ɯ. ʉ., ʇʦʣʽʱʫʢ ɸ. ɺ., ʊʝʤʯʝʥʢʦ ɸ. ɸ. 

ɺɸɾʃʀɺɯʉʊʔ ʊɸ ʇɽʈɽɺɸɻʀ ʉʆʎɯɸʃʔʅʆɰ 

ɺɯɼʇʆɺɯɼɸʃʔʅʆʉʊɯ ʋ ɹɯɿʅɽʉɯ 

1146 

253. ɼʦʚʞʝʥʢʦ ɺ. ɸ., ʂʠʟʠʤ ɯ. ʄ., ʈʝʢʘ ʃ. ɯ. 

ʋʇʈɸɺʃɯʅʅʗ ʉʆʎɯɸʃʔʅʆ-ɽʂʆʅʆʄɯʏʅʀʄ ʈʆɿɺʀʊʂʆʄ 

ʊɽʈʀʊʆʈɯɸʃʔʅʀʍ ɻʈʆʄɸɼ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

ʊɸ ʇʆɺʆɭʅʅʆɻʆ ɺɯɼʅʆɺʃɽʅʅʗ ʋʂʈɸɰʅʀ  

1150 

254. ɭʨʤʦʣʝʥʢʦ ʆ. ɸ., ʃʠʩʴʦʥʢʦʚʘ ʅ. ʄ. 

ʉʆʎɯɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ ɹɯɿʅɽʉʋ ʗʂ ʌɸʂʊʆʈ 

ʇɯɼɺʀʑɽʅʅʗ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

1156 

255. ɭʱʝʥʢʦ ʄ. ɻ., ʅʽʢʦʛʦʩʷʥ ʈ. ʉ. 

ʄɽʊʆɼʀ ʊɸ ʇʈʀʅʎʀʇʀ ʄʆʊʀɺɸʎɯɰ ʇɽʈʉʆʅɸʃʋ ɼʆ 

ʇʈʆɼʋʂʊʀɺʅʆɰ ʇʈɸʎɯ 

1162 

256. ʂʦʟʣʶʢ ɺ. ʄ. 

ɺʇʃʀɺ ɯʅʅʆɺɸʎɯʁʅʀʍ ʇʈʆʎɽʉɯɺ ʅɸ ʉʆʎɯɸʃʔʅʆ-

ɽʂʆʅʆʄɯʏʅɯ ɿʄɯʅʀ ɺ ʋʄʆɺɸʍ ɽʂʆʅʆʄɯʂʀ ɿʅɸʅʔ 

1169 

257. ʂʦʤʘʨ ɺ. ʆ., ʗʜʣʦʚʩʴʢʘ ʆ. ʉ. 

ʊɽʆʈɽʊʀʏʅʀʁ ɸʉʇɽʂʊ ʂʃɸʉʊɽʈʅʆɻʆ ʇɯɼʍʆɼʋ ɺ 

ɽʂʆʅʆʄɯʎɯ 

1174 

258. ʂʫʰʥʽʨ ʉ. ʆ., ʐʘʧʦʚʘʣʦʚʘ ɼ. ɸ. 

ʈʆɿɺʀʊʆʂ ɯʅɺɽʉʊʀʎɯʁʅʀʍ ʌʆʅɼɯɺ ɺ ʋʂʈɸɰʅɯ ï 

ɿɸʈʋɹɯɾʅʀʁ ɼʆʉɺɯɼ, ʇʈʆɹʃɽʄʀ ɯ ʇɽʈʉʇɽʂʊʀɺʀ 

1179 

259. ʃʘʥʦʚʩʴʢʘ ɻ. ɯ., ʇʦʣʽʱʫʢ ɸ. ɺ., ʊʝʤʯʝʥʢʦ ɸ. ɸ. 

ʇʆʂʈɸʑɽʅʅʗ ʂɸɼʈʆɺʆɰ ʇʆʃɯʊʀʂʀ ɺ ɸɽʈʆʇʆʈʊɸʍ 

ʋʂʈɸɰʅʀ ʅɸ ʇʈʀʂʃɸɼɯ ɿɸʈʋɹɯɾʅʆɻʆ ɼʆʉɺɯɼʋ 

1183 

260. ʃʦʥʩʴʢʘ ʉ. ɺ. 

ʉʋʊʅɯʉʊʔ ʋʇʈɸɺʃɯʅʅʗ ʄɸʈʂɽʊʀʅɻʆɺʆʖ ɼɯʗʃʔʅɯʉʊʖ ʋ 

ʄɽɼʀʏʅɯʁ ʆʈɻɸʅɯɿɸʎɯɰ 

1188 
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261. ʄʘʟʫʨ ɼ. ɺ., ʄʘʟʫʨ ʆ. ɺ., ʄʘʟʫʨ ɻ. ʆ., ɿʘʩʣʦʮʴʢʘ ʄ. ʉ. 

ʉʋʊʅɯʉʊʔ ʉʊʈɸʍʆɺʆɰ ʇʆʉʃʋɻʀ ʗʂ ʊʆɺɸʈʋ ʅɸ 

ʉʊʈɸʍʆɺʆʄʋ ʈʀʅʂʋ 

1193 

262. ʄʘʨʪʠʥʝʥʢʦ ɺ. ʇ., ʖʩʴʢʽʚ ʅ. ʆ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʋʇʈɸɺʃɯʅʅʗ ɹɯɿʅɽʉʆʄ ɺ ʋʂʈɸɰʅɯ ʇɯɼ ʏɸʉ 

ɺɯʁʅʀ 

1201 

263. ʄʘʩʣʦʚʘ ɸ. ɺ., ɺʦʨʞʘʢʦʚʘ ʖ. ʇ. 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ 

ʇɯɼʇʈʀɭʄʉʊɺ ʇɯɼ ʏɸʉ ɺɯʁʅʀ ʊɸ ʋ ʇɯʉʃʗɺʆɭʅʅʀʁ 

ʇɽʈɯʆɼ 

1205 

264. ʄʦʨʱʘʚʢʘ ʅ. ɺ., ʗʜʣʦʚʩʴʢʘ ʆ. 

ʆʉʅʆɺʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ɽʂʆʅʆʄɯʏʅʀʍ 

ʂʃɸʉʊɽʈɯɺ 

1208 

265. ʄʦʩʽʡʯʫʢ ɼ. ʆ., ʐʘʰʠʥʘ ʄ. ɺ. 
ʉʊɸʃʀʁ ʈʆɿɺʀʊʆʂ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

1212 

266. ʇʽʜʭʦʤʥʠʡ ʆ. ʄ., ɻʘʨʘʩʠʤôʷʢ ɸ. ɯ. 

ʇʈʆɹʃɽʄɸʊʀʂɸ ɺɯʈʊʋɸʃʔʅʀʍ ɸʂʊʀɺɯɺ ʋ ʉʀʉʊɽʄɯ 

ʉɸʅʂʎɯʁʅʆɻʆ ʂʆʅʊʈʆʃʖ ɺ ʋʄʆɺɸʍ ɺɯʁʉʔʂʆɺʆɻʆ 

ʉʊɸʅʋ ɺ ʋʂʈɸɰʅɯ 

1216 

267. ʉʘʚʯʫʢ ʆ. ɸ., ʉʠʪʥʠʢ ʅ. ɯ. 

ʂʈɽɸʊʀɺʅʀʁ ʄɽʅɽɼɾʄɽʅʊ ɺ ʉʀʉʊɽʄɯ ʈʆɿɺʀʊʂʋ 

ʇɽʈʉʆʅɸʃʋ 

1221 

269. ʉʘʭʥʦ ʉ. ɺ., ɸʤʝʣʴʯʝʥʢʦ ɭ. ʇ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʅɸɼɸʅʅʗ ɼʆɼɸʊʂʆɺʀʍ ʇʆʉʃʋɻ ʋ 

ɻʆʊɽʃʔʅʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 

1226 

270. ʉʘʭʥʦ ʉ. ɺ., ɺʦʨʦʙʡʦʚ ɼ. ʆ. 

ʃɯʂʋɺɸʃʔʅʆ-ʆɿɼʆʈʆɺʏʀʁ ʊʋʈʀɿʄ ɿɸʂɸʈʇɸʊʉʔʂʆɻʆ 

ʈɽɻɯʆʅʋ 

1232 

271. ʉʘʭʥʦ ʉ. ɺ., ʎʠʧʣʴʦʥʦʢ ʂ. ʆ. 

ɯʉʊʆʈʀʏʅɯ ɸʉʇɽʂʊʀ ʊɸ ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ 

ʉɽʈɺɯʈʋɺɸʅʅʗ ʉʊʆʃʋ 

1240 

272. ʉʦʣʦʥʝʥʢʦ ʖ. ɺ., ʄʘʟʫʨʫʢ ʆ. ɺ. 

ʇɽʈɽɺɸɻʀ ɿɸʃʋʏɽʅʅʗ ɼɽʈɾɸɺʅʀʍ ɻʈɸʅʊɯɺ ɼʃʗ 

ɿɸʇʆʏɸʊʂʋɺɸʅʅʗ ɺʃɸʉʅʆɰ ʉʇʈɸɺʀ ʊɸ ʈʆɿɺʀʊʂʋ 

ɯʉʅʋʖʏʆɻʆ ɹɯɿʅɽʉʋ ɺ ʋʂʈɸɰʅɯ 

1245 

272. ʉʫʢ ʇ. ʃ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʆɹɽʈʅɽʅʆɻʆ ʄɽʊʆɼʋ ʈʆɿʇʆɼɯʃʋ 

ɺʀʊʈɸʊ ʄɸʁɹʋʊʅɯʍ ʇɽʈɯʆɼɯɺ ʅɸ ʆʉʅʆɺɯ ɺɸʃʆɺʆɻʆ 

ʇʈʀɹʋʊʂʋ 

1248 

273. ʊʠʰʢʦʚ ɺ. ʈ., ʅʝʢʣʝʩʘ ʆ. ɺ. 

ʑʆɼʆ ʉʍɽʄ ɿɸ ɼʆʇʆʄʆɻʆʖ ʗʂʀʍ ʈʆɿʂʈɸɼɸʖʊʔʉʗ 

ɼɽʈɾɸɺʅɯ ʂʆʐʊʀ. ʗʂ ɿɸ ɼʆʇʆʄʆɻʆʖ çPROZORROè 

ɺʀʗɺʃʗʊʀ ɺɯɼʇʆɺɯɼʅɯ ɿʃʆʏʀʅʀ 

1255 

274. ʌʝʨʪʽʢʦʚʘ ʊ. ʄ. 

ɺʇʃʀɺ ɺɯʁʅʀ ʅɸ ɿʆɺʅɯʐʅʖ ʊʆʈɻɯɺʃʖ ʋʂʈɸɰʅʀ 

1258 
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275. ʌʦʤʝʥʢʦ ɺ. ʈ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʎɯʅʆʋʊɺʆʈɽʅʅʗ ɺ ʉʌɽʈɯ ʐʆʋ-ɹɯɿʅɽʉʋ 

1265 

276. ʌʫʨʩʦʚʘ ɺ. ɸ., ɺʘʣʽʛʫʨʩʴʢʘ ɸ. ʂ. 

ʌɯʅɸʅʉʆɺɯ ɯʅʊɽʈɽʉʀ ʉʋɹôɭʂʊɯɺ ɻʆʉʇʆɼɸʈʖɺɸʅʅʗ ɺ 

ʇʈʆʎɽʉɯ ɯʅʅʆɺɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

1271 

277. ʐʘʧʘ ʅ. ʄ., ʂʘʤʝʥʩʴʢʘ ɺ. ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʀʁʅʗʊʊʗ ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʈɯʐɽʅʔ 

ʑʆɼʆ ɸɼɸʇʊɸʎɯɰ ɼɯʗʃʔʅʆʉʊɯ ʇɯɼʇʈʀɭʄʉʊɺɸ ɼʆ 

ɺʆɭʅʅʀʍ ʇʆɼɯʁ 

1275 

278. ʐʢʫʨʘʪ ʄ. ɭ., ʇʝʪʨʦʚʘ ɺ. ʉ. 

ɿɽʃɽʅɸ ɽʂʆʅʆʄɯʂɸ: ʉʇʈʀʗʅʅʗ ʉʊɸʃʆʄʋ 

ɽʂʆʅʆʄɯʏʅʆʄʋ ɿʈʆʉʊɸʅʅʖ ɺ ʂʈɸɰʅɸʍ ɭʉ 

1281 

279. ʑʝʨʙʠʥʘ ɯ. ʉ., ʏʫʢʘʥʦʚʘ ɼ. ɻ. 

ʊɽʅɼɽʅʎɯɰ ʇʈʗʄʆɻʆ ɯʅʆɿɽʄʅʆɻʆ ɯʅɺɽʉʊʋɺɸʅʅʗ ɺ 

ʈɽɻɯʆʅʀ ʋʂʈɸɰʅʀ 

1287 
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280. ɸʚʨʘʤʝʥʢʦ ʊ. ʆ. 

ʇʈɸɺʆɺɽ ʇɯɼˆʈʋʅʊʗ ɼʃʗ ɭɺʈʆɯʅʊɽɻʈɸʎɯɰ 

1292 

281. ɸʥʜʨʽʻʚʩʴʢʘ ʄ. ɸ. 

ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ɿɸʍʀʉʊʋ ʇʈɸɺ ɼɯʊɽʁ ɺ 

ʋʄʆɺɸʍ ɿɹʈʆʁʅʆɻʆ ʂʆʅʌʃɯʂʊʋ 

1296 

282. ɸʩʣʘʤʦʚ ʆ. ʆ., ʉʘʚʝʥʢʦ ɺ. ʇ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʂɺɸʃɯʌɯʂɸʎɯɰ ʂʈʀʄɯʅɸʃʔʅʀʍ 

ʇʈɸɺʆʇʆʈʋʐɽʅʔ ʇʆɺôʗɿɸʅʀʍ ɿ ʋʄʀʉʅʀʄ ɺɹʀɺʉʊɺʆʄ 

ʇʈʀ ʇɽʈɽɺʀʑɽʅʅɯ ʄɽɾ ʅɽʆɹʍɯɼʅʆɰ ʆɹʆʈʆʅʀ 

1300 

283. ɹʨʘʮʫʢ ɯ. ɿ., ʉʦʨʦʢʘ ɸ. ʃ. 

ʇʈɸɺʆɺɯ ɿɸʉɸɼʀ ɯʅʊɽɻʈɸʎɯɰ ʏɽʉʔʂʆɰ ʈɽʉʇʋɹʃɯʂʀ ɺ 

ɭɺʈʆʇɽʁʉʔʂʀʁ ʉʆʖɿ: ɼʆʉɺɯɼ ɼʃʗ ʋʂʈɸɰʅʀ 

1304 

284. ɺʦʡʥʦʚ ɼ. ʉ., ʇʣʘʭʦʪʥʠʡ ɸ. ʇ. 

ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʉʃʋɾɹʆɺʆ-ɹʆʁʆɺʆɰ ʇɯɼɻʆʊʆɺʂʀ 

ʉʀʃ ɹɽɿʇɽʂʀ ʁ ʆɹʆʈʆʅʀ ʋʂʈɸɰʅʀ 

1311 

285. ɺʦʡʥʦʚ ɼ. ʉ., ʉʘʚʯʝʥʢʦ ɺ. ʇ. 

ʉʋʉʇɯʃʔʅʆ ʅɽɹɽɿʇɽʏɽʅɯ ʅɸʉʃɯɼʂʀ 

1314 

286. ɻʘʚʨʠʣʽʚ ʊ. ʉ. 

ʇʈɸɺʆɺɽ ʉʇɯɺɺɯɼʅʆʐɽʅʅʗ ʇʆʅʗʊʔ ɽʂʆʅʆʄɯʏʅʀʍ ʊɸ 

ɻʆʉʇʆɼɸʈʉʔʂʀʍ ʉɸʅʂʎɯʁ 

1318 

287. ɻʘʣʫʰʢʦ ɸ. ʃ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɼʆɻʆɺʆʈɯɺ ʋ ʉʌɽʈɯ ɽʃɽʂʊʈʆʅʅʆɰ 

ʂʆʄɽʈʉɯɰ ɺ ʋʂʈɸɰʅɯ 

1321 

288. ɻʽʜʝʥʢʦ ɭ. ʉ., ɿʘʛʦʨʦʜʥʽʡ ɯ. ɺ., ʂʨʘʚʝʮʴ ɼ. ʖ. 

ʇɯɼɻʆʊʆɺʂɸ ʉʇɽʎʇɯɼʈʆɿɼɯʃʋ çʃʖʊʔè 

1326 
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289. ɻʦʥʪʘʨ ɸ. ɸ., ʂʦʨʦʛʦʜ ʉ. ɺ. 

ɸʅɸʃɯɿ ʉʋɹ`ɭʂʊʀɺʅʆɰ ʉʊʆʈʆʅʀ ʂʈʀʄɯʅɸʃʔʅʆɻʆ 

ʇʈɸɺʆʇʆʈʋʐɽʅʅʗ ɺ ʂʆʅʊɽʂʉʊɯ ɿʄɯʉʊʋ ʂʈʀʄɯʅɸʃʔʅʆ-

ʇʈɸɺʆɺʆɰ ʂɸʊɽɻʆʈɯɰ ʊɸ ɰɰ ʆɹʆɺ`ʗɿʂʆɺʀʍ ʆɿʅɸʂ 

1329 

290. ɼʫʙʝʥʢʦ ʆ. ʆ., ɯʚʘʥʦʚʘ ʆ. ʄ. 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʉʊɸʅʆɺʃɽʅʅʗ ʄʆɾʃʀɺʆʉʊɯ ɿɸʃʋʏɽʅʅʗ 

ʅʆʊɸʈɯʋʉɯɺ ɼʆ ʉʌɽʈʀ ʄɽɼɯɸʎɯɰ 

1335 

291. ɽʨʩʪʝʥʶʢ ɭ. ɸ. 

ʆɹʄɽɾɽʅʅʗ ʇʈɸɺɸ ʅɸ ʊɸɭʄʅʀʎʖ ʂʆʈɽʉʇʆʅɼɽʅʎɯɰ ɺ 

ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

1340 

292. ɿʘʷʨʥʠʡ ʆ. ɸ., ɼʘʚʠʜʦʚʠʯ ʉ. ɸ., ʂʫʣʠʢ ʊ. ɺ. 

ɿɸʍʀʉʊ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ ʅɸɹʋɺɸʏɯɺ 

ɻʋʄɸʅɯʊɸʈʅʆɰ ɼʆʇʆʄʆɻʀ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

1345 

293. ɿʽʢʨʘʯ ɼ. ʆ., ʃʶʜʚʽʢ ɺ. ɼ. 

ʍʋʃɯɻɸʅʉʊɺʆ 

1351 

294. ɯʣʶʪʝʥʢʦ ɸ. ʄ., ʄʽʪʫʩʦʚʘ ʂ. ʉ. 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɻʆʃʆɼʋ ʗʂ ɻʃʆɹɸʃʔʅʆɰ ʇʈʆɹʃɽʄʀ 

ʃʖɼʉʊɺɸ, ʐʃʗʍʀ ʊɸ ʅɸʇʈʗʄʀ ʇʆɼʆʃɸʅʅʗ ɻʆʃʆɼʋ ɺ 

ʉɺɯʊɯ 

1355 

295. ɯʣʶʪʝʥʢʦ ɸ. ʄ., ʐʠʥʢʘʨʝʥʢʦ ɯ. ʆ. 

ʇʆʅʗʊʊʗ ʇʈʆʌɽʉɯʁʅʆɰ ʆʈɯɭʅʊɸʎɯɰ ʊɸ ɰɰ ʆʉʆɹʃʀɺʆʉʊɯ ʋ 

ʖʅɸʎʔʂʆʄʋ ɺɯʎɯ 

1360 

296. ʂʘʙʘʥʝʮʴ ɸ. ʉ. 

ʈɽɸʃɯɿɸʎɯʗ ʇʈʀʅʎʀʇʋ ɻɽʅɼɽʈʅʆɰ ʈɯɺʅʆʉʊɯ 

ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ ɺ ʇʈʆʎɽʉɯ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

1363 

297. ʂʠʩʝʣʴʦʚ ɸ. ʆ., ɿʘʛʦʨʦʜʥʽʡ ɯ. ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʈʀʄɯʅɸʃʔʅʆɻʆ ɸʅɸʃɯɿʋ ɺ 

ʇɯɼʈʆɿɼɯʃɸʍ ʂɸʈʅʆɻʆ ʈʆɿʐʋʂʋ 

1369 

298. ʂʣʶʢʽʥʘ ʊ. ɸ., ɺʦʟʥʶʢ ʂ. ɻ. 

ʊɽʍʅɯʂɸ ʊɸ ʊɸʂʊʀʂɸ ɿʆɺʅɯʐʅʔʆɻʆ ʆɻʃʗɼʋ ʊɸ 

ʅɸɼʗɻɸʅʅʗ ʂɸʁɼɸʅʂɯɺ 

1373 

299. ʂʣʶʢʽʥʘ ʊ. ɸ., ʃʦʧʘʻʚʘ ʆ. ʄ. 

ɼʆʊʈʀʄɸʅʅʗ ʇʈɸɺ ʃʖɼʀʅʀ ʇɯɼ ʏɸʉ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʇʆʃɯʎɽʁʉʔʂʀʍ ɿɸʍʆɼɯɺ 

1377 

300. ʂʦʤʘʨʦʚʘ ʊ. ɺ., ɹʫʨʣʘʢʦʚ ɸ. ɺ. 

ɼɯʗʃʔʅɯʉʊʔ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ ʋ ɹʆʈʆʊʔɹɯ ɿ 

ʊʆʈɻɯɺʃɽʖ ʃʖɼʔʄʀ 

1380 

301. ʂʫʟʥʽʯʝʥʢʦ ʆ. ɺ., ʎʫʰʢʦ ɭ. ʉ. 

ʆʉɺɯʊɸ ï ʌʋʅɼɸʄɽʅʊɸʃʔʅʀʁ ɯʅʉʊʈʋʄɽʅʊ 

ʈɽɻʋʃʖɺɸʅʅʗ ʇʈʆɹʃɽʄʀ ɸɹʆʈʊɯɺ 

1385 

302. ʂʫʣʠʢ ʂ., ʄʽʪʫʩʦʚʘ ʂ. 

ɸʅɸʃɯɿ ɿɸʍʆɼɯɺ ʑʆɼʆ ɹʆʈʆʊʔɹʀ ɿɯ ɿʄɯʅʆʖ ʂʃɯʄɸʊʋ ʊɸ 

ʁʆɻʆ ʅɸʉʃɯɼʂɸʄʀ 

1390 
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303. ʂʫʣʠʢ ʂ. ʗ., ʈʝʟʚʦʨʦʚʠʯ ʂ. ʈ. 

ʉʊɸʅ ɼʆʊʈʀʄɸʅʅʗ ɻɽʅɼɽʈʅʆɰ ʈɯɺʅʆʉʊɯ ʋ ɺʉɯʍ ʉʌɽʈɸʍ 

ɾʀʊʊʗ 

1394 

304. ʂʫʨʽʣʝʥʢʦ ʂ. ɺ., ʂʦʨʦʛʦʜ ʉ. ɺ. 

ʌɸʂʋʃʔʊɸʊʀɺʅɯ ʆɿʅɸʂʀ ʂʈʀʄɯʅɸʃʔʅʆɻʆ 

ʇʈɸɺʆʇʆʈʋʐɽʅʅʗ 

1398 

305. ʂʫʯʝʨʝʥʢʦ ɼ., ʄʽʪʫʩʦʚʘ ʂ. ʉ. 

ɺɯʁʅɸ ʊɸ ɰɰ ɺʇʃʀɺ ʅɸ ɽʂʆʃʆɻɯʖ: ʇʈɸɺʆɺʀʁ ɸʅɸʃɯɿ 

ɿɸʍʆɼɯɺ, ʗʂɯ ʇʆʊʈɯɹʅʆ ʇʈʀʁʅʗʊʀ ɼʃʗ ɿʄɽʅʐɽʅʅʗ 

ɽʂʆʃʆɻɯʏʅʀʍ ʅɸʉʃɯɼʂɯɺ ɺɯʁʅʀ 

1402 

306. ʃʠʪʚʠʥ ɸ. ɺ. 

ʉʇɽʎʀʌɯʂɸ ʂʆʃɯɿɯʁʅʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ ʄɯɾʅɸʈʆɼʅʀʍ 

ʊʈʋɼʆɺʀʍ ɺɯɼʅʆʉʀʅ 

1406 

307. ʃʠʭʦʰʝʨʩʪ ʃ. ʄ., ʄʝʣʴʥʽʯʫʢ ʅ. ɺ. 

ɸʂʊʋɸʃʔʅɯ ɽʂʆʅʆʄɯʏʅɯ, ʌɯʅɸʅʉʆɺɯ ʊɸ ʇʈɸɺʆɺɯ 

ʇʀʊɸʅʅʗ ɺ ʋʄʆɺɸʍ ɭɺʈʆɯʅʊɽɻʈɸʎɯɰ ʊɸ ɻʃʆɹɸʃʔʅʆɰ 

ʂʆʅʂʋʈɽʅʎɯɰ 

1413 

308. ʃʽʥʥʠʢ ɸ. ɼ. 

ʂʆʃɯɿɯʁʅʆ-ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ʄɯɾʅɸʈʆɼʅʆɻʆ 

ʋʉʀʅʆɺʃɽʅʅʗ 

1418 

309. ʃʶʜʚ̔ʢ ɺ. ɼ., ʃʠʪʚʠʥ ʆ. ʄ. 

ɿɸʂʆʅʆɼɸɺʉʊɺʆ ʋʂʈɸɰʅʀ ʇʈʆ ʂʈʀʄɯʅɸʃʔʅʋ 

ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ 

1424 

310. ʃʶʜʚʽʢ ɺ. ɼ., ʆʥʠʱʝʥʢʦ ɭ. ɺ. 

ɿɸʂɯʅʏɽʅʀʁ ɿɸʄɸʍ ʅɸ ʂʈʀʄɯʅɸʃʔʅɽ 

ʇʈɸɺʆʇʆʈʋʐɽʅʅʗ: ɯʅɼʀɺɯɼʋɸʃɯɿɸʎɯʗ ʇʆʂɸʈɸʅʅʗ 

1428 

311. ʃʶʜʚʽʢ ɺ. ɼ., ʉʤʽʣʷʥʝʮʴ ɭ. ɯ. 

ɻɽʅʆʎʀɼ 

1434 

312. ʄʘʥʫʡʣʦʚʘ ʖ. ʆ. 

ʈʆʃʔ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʇɸʈʃɸʄɽʅʊʋ ʋ ɿɸɹɽɿʇɽʏɽʅʅɯ 

ɽʌɽʂʊʀɺʅʆɰ ʈɽɸʃɯɿɸʎɯɰ ʇʆʃɯʊʀʂʀ ɻɽʅɼɽʈʅʆɰ ʈɯɺʅʆʉʊɯ 

ɺ ɭɺʈʆʇɽʁʉʔʂʆʄʋ ʉʆʖɿɯ 

1437 

313. ʄʘʨʢʝʻʚʘ ʊ. ɸ., ʄʦʡʩʝʻʮʴ ʅ. ʉ. 

ʖʈʀɼʀʏʅʀʁ ɸʋɼʀʊ: ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʊɸ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

1441 

314. ʄʘʩʶʢ ʉ. ʉ., ʅʝʢʣʝʩʘ ʆ. ɺ. 

ʆʉʅʆɺʀ ʉʃʋɾɹʆɺʆ-ɹʆʁʆɺʆɰ ɼɯʗʃʔʅʆʉʊɯ ʇɯɼʈʆɿɼɯʃɯɺ 

ʆʉʆɹʃʀɺʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɰ ʇʆʃɯʎɯɰ 

ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

1446 

315. ʅʝʢʨʘʩʦʚ ɼ. ʆ., ɻʽʜʝʥʢʦ ɭ. ʉ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʆɻʃʗɼʋ ʊɸ ʆɹʐʋʂʋ ɾʀʊʃɸ ʆʉʆɹʀ 

1450 

316. ʅʝʢʣʝʩʘ ʆ. ɺ., ʂʫʭʘʨ ɺ. ʆ. 

ʆʈɻɸʅɯɿɸʎɯʗ ʈʆɹʆʊʀ ʇɯɼʈʆɿɼɯʃɯɺ ɼɽʇɸʈʊɸʄɽʅʊɸ 

ʉʊʈɸʊɽɻɯʏʅʀʍ ʈʆɿʉʃɯɼʋɺɸʅʔ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

1454 
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317. ʆʛʽʣʴʢʦ ɭ. ɸ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ 

ʎʀɺɯʃʔʅʆʄʋ ʇʈʆɺɸɼɾɽʅʅɯ 

1457 

318. ʆʣʴʭʦʚʽʢ ʄ. ɺ., ɹʽʣʷʚʩʴʢʘ ɺ. ɭ. 

ɺʇʃʀɺ ɺɯʁʅʀ ʅɸ ʈʆɿɺʀʊʆʂ ʉʆʎɯɸʃʔʅʆɻʆ ɼɯɸʃʆɻʋ 

ʋʂʈɸɰʅʀ ʊɸ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ: ɸʅɸʃɯɿ ɺʀʂʃʀʂɯɺ 

ʊɸ ʇɽʈʉʇɽʂʊʀɺ 

1462 

319. ʆʣʴʭʦʚʽʢ ʄ. ɺ., ɹʽʣʷʚʩʴʢʘ ɺ. ɭ. 

ʇʈɸɺʆɺɽ ʈɽɻʋʃʖɺɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ 

ʋʂʈɸɰʅɯ ʊɸ ɭɺʈʆʇɯ: ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

1466 

320. ʆʩʠʧʝʥʢʦ ɯ. ʇ., ʅʦʚʦʤʣʠʥʝʮʴ ɸ. ʆ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɿʅɸʅʔ ɿ ʇʉʀʍʆʃʆɻɯɰ ʇɯɼ ʏɸʉ 

ʇʈʆɺɽɼɽʅʅʗ ɼʆʇʀʊʋ  

1470 

321. ʇʦʜʦʨʦʞʥʘ ʅ. ɺ., ʄʘʨʯʝʥʢʦ ʆ. ɺ. 

ʉʎɽʅɸʈʅʀʁ ɼʆɻʆɺɯʈ, ʗʂ ɺʀɼ ɸɺʊʆʈʉʔʂʆɻʆ ɼʆɻʆɺʆʈʋ 

1476 

322. ʈʘʙʫʰʢʦ ʅ., ʉʤʽʨʥʦʚʘ ɯ. ʆ. 

ɿɸʍʀʉʊ ʇʈɸɺ ʊɸ ɯʅʊɽʈɽʉɯɺ ɯʅʆɿɽʄʎɯɺ, ɸ ʊɸʂʆɾ ʆʉɯɹ 

ɹɽɿ ɻʈʆʄɸɼʗʅʉʊɺɸ: ʇʈɸʂʊʀʂɸ ʋʂʈɸɰʅʉʔʂʆɻʆ 

ɿɸʂʆʅʆɼɸɺʉʊɺɸ 

1481 

323. ʉʘʚʝʥʢʦ ɹ. ɸ., ʏʦʨʥʘ ɸ. ɻ. 

ʂʆʅʊʈɸɹɸʅɼɸ 

1484 

324. ʉʘʬʘʨʷʥ ʅ. ɸ. 

ʇʈɸɺʆ ʅɸ ɾʀʊʊʗ ʅɽʅɸʈʆɼɾɽʅʆɰ ɼʀʊʀʅʀ ɺ 

ɭɺʈʆʇɽʁʉʔʂʆʄʋ ʉʆʖɿɯ 

1487 

325. ʉʠʚʦʢʽʥʴ ɸ. ʖ., ʊʠʱʝʥʢʦ ʖ. ɺ. 

ɿʅɸʏɽʅʅʗ ʇʈʀʅʎʀʇʋ ɸɺʊʆʅʆʄɯɰ ɺʆʃɯ ɺ 

ʄɯɾʅɸʈʆɼʅʆʄʋ ʇʈʀɺɸʊʅʆʄʋ ʇʈɸɺɯ 

1492 

326. ʉʠʨʦʤʷʪʥʽʢʦʚʘ ʄ. ʉ. 

ʇʈʆɹʃɽʄʅɯ ɸʉʇɽʂʊʀ ɿɸʇʆɹɯɻɸʅʅʗ ʊɸ ʇʈʆʊʀɼɯɰ 

ɼʆʄɸʐʅʔʆɻʆ ʅɸʉʀʃʔʉʊɺɸ ɺ ʋʂʈɸɰʅɯ ʇɯɼ ʏɸʉ ɺɯʁʅʀ 

1498 

327. ʉʢʨʠʧʥʠʢʦʚʘ ɸ. ɯ. 

ʈʆʃʔ ʆʄɹʋɼʉʄɽʅɸ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ ʋ ɿɸʍʀʉʊɯ 

ʇʈɸɺ ɻʈʆʄɸɼʗʅ ɭʉ 

1503 

328. ʉʫʭʠʮʴʢʘ ʅ. ɺ. 

ʇʈɸɺʆʉɺɯɼʆʄɯʉʊʔ ɯ ʇʈɸɺʆɺɸ ʂʋʃʔʊʋʈɸ: 

ʉʇɯɺɺɯɼʅʆʐɽʅʅʗ ʇʆʅʗʊʔ 

1506 

329. ʋʨʩʫʣ ʇ. ɺ. 

ʂʈʀʄɯʅɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ 

ɺɯʁʉʔʂʆɺʆʉʃʋɾɹʆɺʎɯɺ ɺ ʋʂʈɸɰʅɯ 

1511 

330. ʐʚʝʮʴ ʅ. ʂ., ʏʝʨʥʝʥʢʦ ɸ. ʇ. 

ɼɾɽʈɽʃɸ ɼʆʂɸɿɯɺ ʇɯɼ ʏɸʉ ɼʆʉʋɼʆɺʆɻʆ 

ʈʆɿʉʃɯɼʋɺɸʅʅʗ 

1519 
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AGRICULTURAL  SCIENCES 

 

ɸʅɸʃɯɿ ɺʀʈʆɹʅʀʎʊɺɸ ʍʃɯɹɸ ʊɸ ʍʃɯɹʆɹʋʃʆʏʅʀʍ 

ɺʀʈʆɹɯɺ ɺ ʋʂʈɸɰʅɯ 

 

ɹʫʣʘʚʽʥʘ ʉʚʽʪʣʘʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʣʽʙ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʘʮʽʦʥʽ 

ʭʘʨʯʫʚʘʥʥʷ ʫʢʨʘʾʥʮʽʚ. ʍʣʽʙ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʭʘʨʯʫʚʘʥʥʽ ʫʢʨʘʾʥʮʽʚ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʱʦʜʝʥʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʪʨʝʙ ʣʶʜʠʥʠ. ʊʦʤʫ ʭʣʽʙ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʩʝʢʪʦʨʫ ʥʘʰʦʾ ʝʢʦʥʦʤʽʢʠ. ɸʜʞʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʛʘʣʫʟʽ ʤʘʻ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʝ ʣʠʰʝ ʥʘ ʧʨʦʜʦʚʦʣʴʯʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʡ ʥʘ 

ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ ʽ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ. 

ʈʠʥʦʢ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʝʢʪʦʨʽʚ 

ʝʢʦʥʦʤʽʢʠ. ʎʝ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ, ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʦʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ ʚ ʋʢʨʘʾʥʽ. ʄʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʚʩʽʭ ʘʩʧʝʢʪʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʋʢʨʘʾʥʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʣʽʙʘ ʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʟʘʡʤʘʣʠʩʷ ʪʘʢʽ ʥʘʫʢʦʚʮʽ, ʷʢ: ɸ. ʅ. ɺʘʩʠʣʴʯʝʥʢʦ, 

ɾ. ɸ. ɻʦʚʦʨʫʭʘ, ʖ. ɺ. ɼʘʚʠʜʶʢ, ʅ. ɯ. ʂʦʩʪʝʮʴʢʘ, ɯ. ʖ. ʃʘʜʠʢʦ, 

ʅ. ʖ. ʉʘʤʦʡʣʝʥʢʦ, ʉ. ɺ. ʇʝʩʪʨʫʭʘ, ʄ. ʌ. ʇʣʦʪʥʽʢʦʚʘ ʪʘ ʽʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʢʨʘʾʥʩʴʢʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 
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ʟʜʘʪʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʾ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʟ ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʤʝʭʘʥʽʟʘʮʽʷ, ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʤʝʭʘʥʽʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ. ʍʘʨʯʦʚʘ 

ʮʽʥʥʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʘʜʞʝ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʽʣʴʰʝ 50% ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ ʚ ʝʥʝʨʛʽʾ ʽ ʙʣʠʟʴʢʦ 75% ʧʦʪʨʝʙʠ ʫ 

ʨʦʩʣʠʥʥʦʤʫ ʙʽʣʢʫ [1]. 

ʍʣʽʙ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʽ 

ʩʧʦʞʠʚʘʶʪʴ ʫʩʽ ʢʘʪʝʛʦʨʽʾ ʛʨʦʤʘʜʷʥ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ, ʩʪʘʪʽ, 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʨʽʚʥʷ ʜʦʭʦʜʽʚ. ʊʦʤʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʛʘʣʫʟʴ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʮʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ɸʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʫʻ, ʱʦ 

ʮʷ ʛʘʣʫʟʴ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ. ɿʘ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʫ 2020 ʨʦʮʽ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʩʪʘʥʦʚʠʚ 4201,2 ʪʠʩ. ʪʦʥʥ, ʱʦ ʥʘ 

2,1% ʤʝʥʰʝ, ʥʽʞ ʫ 2019 ʨʦʮʽ [2]. 

ʆʩʥʦʚʥʽ ʛʨʘʚʮʽ ʨʠʥʢʫ ʚ ʋʢʨʘʾʥʽ - ʮʝ ʤʽʩʮʝʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʣʦʛʦ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʝ 90% ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʢʨʘʾʥʽ. ʅʘʡʙʽʣʴʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʂʠʾʚʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʋʢʨʘʾʥʩʴʢʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʨʦʙʣʷʻ ʭʣʽʙ, ʘ 

ʪʘʢʦʞ ʙʫʣʦʯʢʠ, ʙʘʪʦʥʠ, ʪʦʨʪʠ, ʧʘʩʪʠʣʫ, ʧʨʷʥʠʢʠ ʪʘ ʧʝʯʠʚʦ. ɿʘ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʥʘʡʙʽʣʴʰʝ ʭʣʽʙʘ ʚʠʨʦʙʣʷʶʪʴ ʫ 

ɼʦʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʇʨʦʪʝ ʥʘʡʙʽʣʴʰʝ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ ʚʠʨʦʙʣʷʶʪʴ ʫ ʂʠʾʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʻ ʦʥʦʚʣʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʅʘʨʘʟʽ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʣʫʟʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʩʫʯʘʩʥʽʰʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɯʥʰʦʶ 

ʧʨʦʙʣʝʤʦʶ ʻ ʟʘʩʪʘʨʽʣʽ ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 



30 

ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ ʙʘʞʘʥʦ ʨʝʤʦʥʪʫʚʘʪʠ ʪʘ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʩʪʘʨʝ 

ʚʠʨʦʙʥʠʯʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʽ, ʥʘ ʞʘʣʴ, 

ʥʝ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. 

ʊʘʢʦʞ, ʛʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ ʛʘʣʫʟʽ ʭʣʽʙʦʧʝʢʘʨʩʪʚʘ ʻ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ. ɹʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʟʦʙʦʚ'ʷʟʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʥʠʡ ʧʨʦʜʫʢʪ, ʘʣʝ, ʥʘ ʞʘʣʴ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʚʠʤʦʛʘʤ. 

ʊʦʤʫ, ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. ʍʣʽʙ ʽ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʻ ʦʜʥʠʤ ʽʟ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʝʨʞʘʚʠ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ 40% ʢʘʣʦʨʽʡʥʦʩʪʽ ʨʘʮʽʦʥʫ 

ʫʢʨʘʾʥʮʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʟʥʘʯʠʤʽʩʪʴ, ʚ ʛʘʣʫʟʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ 

ʧʨʦʮʝʩʠ: ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʦʙʩʷʛʠ ʨʠʥʢʫ ʧʘʜʘʶʪʴ ʯʝʨʝʟ ʧʘʜʽʥʥʷ 

ʧʦʧʠʪʫ ʚ ʦʩʥʦʚʥʦʤʫ ʩʝʛʤʝʥʪʽ. 

ʈʠʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʧʦʜʦʨʦʞʯʘʥʥʷ ʭʣʽʙʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʥʽ ʩʢʣʘʜʦʚʽ: ʙʦʨʦʰʥʦ, ʮʫʢʦʨ, ʷʡʮʷ, ʦʣʽʻʞʠʨʦʚʫ ʧʨʦʜʫʢʮʽʾ, ʘ 

ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷʤ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʪʘ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

ɯʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʥʘ ʭʣʽʙ ʨʦʩʪʝ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ɿʘ 

2019 ʨʽʢ ʮʽʥʠ ʥʘ ʭʣʽʙ ʧʽʜʥʷʣʠʩʷ ʥʘ 17,7% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2018 ʨʦʢʦʤ, ʪʦʜʽ ʷʢ 

ʽʥʬʣʷʮʽʷ ʚ ʋʢʨʘʾʥʽ ʟʘ ʨʽʢ ʩʢʣʘʣʘ 4,1%, ʪʦʙʪʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ 

çʭʣʽʙʥʦʛʦ ʢʦʰʠʢʘè ʚʽʜʙʫʣʦʩʴ ʙʽʣʴʰ ʥʽʞ ʚ 4 ʨʘʟʠ ʰʚʠʜʰʝ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʨʽʚʥʷ ʮʽʥ ʚ ʢʨʘʾʥʽ. ɯʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʥʘ ʭʣʽʙ ʪʘ ʭʣʽʙʦʧʨʦʜʫʢʪʠ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ 1.  

ɿʘ ʦʩʪʘʥʥʽ 4 ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʙʽʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʨʠʥʢʫ ʍɹɺ ʻ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʪʽʥʴʦʚʦʛʦ 

ʩʝʛʤʝʥʪʘ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʚʠʪʢʫ ʩʧʨʘʚʝʜʣʠʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ. 

ʈʠʥʦʢ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʜʫʢʮʽʻʶ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʢʦʨʦʪʢʠʤʠ ʪʝʨʤʽʥʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʽ ʩʢʣʘʜʥʽʩʪʶ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɽʢʩʧʦʨʪ ʚ ʩʝʛʤʝʥʪʽ ʟʨʦʩʪʘʻ, ʦʩʥʦʚʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ 

ʫʢʨʘʾʥʩʴʢʠʭ ʍɹɺ ʻ ʉʐɸ. ɼʠʥʘʤʽʢʘ ʽʤʧʦʨʪʫ ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʠ ʨʦʩʪʫ 

ʝʢʩʧʦʨʪʫ, 99% ʫʩʽʻʾ ʽʤʧʦʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʋʢʨʘʾʥʫ ʟ ʢʨʘʾʥ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 
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*  ʉʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ:[3] 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʫ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʥʘ ʭʣʽʙ ʪʘ ʭʣʽʙʦʧʨʦʜʫʢʪʠ ʚ 

ʋʢʨʘʾʥʽ ʚ 2018 ï ʢʚʽʪʝʥʴ 2023 ʨʨ..% 

 

ɹʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʢʫʧʫʻ ʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʭʣʽʙʘ. ʋ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ 

ʙʘʛʝʪʠ ʪʘ ʽʥʰʽ ʚʠʜʠ ʭʣʽʙʘ, ʪʘʢʽ ʷʢ ʙʽʣʢʦʚʠʡ, ʙʝʟʜʨʽʞʜʞʦʚʠʡ ʪʘ ʟ ʜʦʙʘʚʢʘʤʠ, 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ. ʈʝʡʪʠʥʛʠ ʩʧʦʞʠʚʯʠʭ ʧʝʨʝʚʘʛ ʤʘʡʞʝ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ. ɯʩʥʫʻ ʥʠʟʢʘ ʣʽʜʝʨʽʚ ʨʠʥʢʫ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʘʙʽʣʴʥʫ 

ʷʢʽʩʪʴ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. ɺʽʪʯʠʟʥʷʥʽ ʢʦʤʧʘʥʽʾ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʧʫʩʢʘʪʠ 

ʙʽʣʴʰʝ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʭʣʽʙʘ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ. ʉʧʦʞʠʚʘʯʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʩʚʽʜʦʤʠʤʠ ʱʦʜʦ ʩʚʦʛʦ ʟʜʦʨʦʚ'ʷ, ʱʦ 

ʨʦʙʠʪʴ ʚʩʝ ʙʽʣʴʰ ʥʝʦʙʭʽʜʥʠʤ ʤʘʢʩʠʤʘʣʴʥʝ ʧʨʦʩʫʚʘʥʥʷ "ʥʘʪʫʨʘʣʴʥʦʩʪʽ" ʩʚʦʻʾ 

ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ ʥʘ ʚʝʨʰʠʥʽ ʩʭʦʜʽʚ ʧʨʦʜʘʞʽʚ [4]. 

ɹʣʠʟʴʢʦ 60% ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʰʽʩʪʴ ʥʘʡʙʽʣʴʰʠʭ ʢʦʤʧʘʥʽʡ ï ʇɸʊ 

çʂʠʾʚʭʣʽʙè, ʊʆɺ çʍʣʽʙʥʠʡ ʭʦʣʜʠʥʛ çʍʣʽʙʥʽ ʽʥʚʝʩʪʠʮʽʾè, ʇɸʊ çʂʦʥʮʝʨʥ 

çʍʣʽʙʧʨʦʤè, ʊʆɺ çʍʣʽʙʦʢʦʤʙʽʥʘʪ çʂʫʣʠʥʠʯʽè, ɻʂ çʌʦʨʤʫʣʘ ʩʤʘʢʫè, ɻʂ 

çʍʣʽʙʦʜʘʨè, ʭʦʣʜʠʥʛ çɿʦʣʦʪʠʡ ʫʨʦʞʘʡè Lauffer Group. ɹʣʠʟʴʢʦ 10% ʭʣʽʙʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʠʧʫʩʢʘʶʪʴ ʤʽʥʽ-ʧʝʢʘʨʥʽ, ʘ ʨʝʰʪʫ 30% ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʥʘʜ 100 ʭʣʽʙʦʟʘʚʦʜʽʚ. ʆʩʥʦʚʥʽ 

ʫʯʘʩʥʠʢʠ ʨʠʥʢʫ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.  

109,8 
104,1 

108,7 

120,2 
128,7 

101,5 

0

20

40

60

80

100

120

140

2018 2019 2020 2021 2022 ʘʧʨ.23 



32 

ʊʘʙʣʠʮʷ 1.  

ʆʩʥʦʚʥʽ ʫʯʘʩʥʠʢʠ ʨʠʥʢʫ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʋʢʨʘʾʥʠ 

ʃʘʥʮʶʛ ʧʦʩʪʘʯʘʥʥʷ ʂʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ  ʆʩʥʦʚʥʽ ʛʨʘʚʮʽ 

ɺʠʨʦʙʥʠʮʪʚʦ ɹʽʣʴʰʝ 100 ʭʣʽʙʦʟʘʚʦʜʽʚ ʪʘ 

ʧʦʥʘʜ 400 ʤʽʥʽ-ʧʝʢʘʨʝʥʴ 

ʇɸʊ çʂʠʾʚʭʣʽʙè, ʊʆɺ çʍʂ 

çʍʣʽʙʥʽ ʽʥʚʝʩʪʠʮʽʾè, ʇʨɸʊ 

çʂʦʥʮʝʨʥ çʍʣʽʙʧʨʦʤè, ʊʆɺ 

çʍʣʽʙʦʢʦʤʙʽʥʘʪ çʂʫʣʽʥʠʯʽè, 

ɻʂ çʌʦʨʤʫʣʘ ʩʤʘʢʫè, ɻʂ 

çʍʣʽʙʦʜʘʨè 

ʆʧʪʦʚʘ ʪʦʨʛʽʚʣʷ ɹʽʣʴʰʝ 100 ʫʯʘʩʥʠʢʽʚ  ʊʆɺ çɸʚʛʫʩʪ-ʂʠʡè, ʊʆɺ 

çɸʬʽʥʘ-ɻʨʫʧè, ʊʆɺ çʊʝʤʘ-

ɹè, ʊʆɺ ʊɼ çɻʝʢʪʘè, ʊʆɺ 

çɸʣʴʪʘ-ɺʽʩʪʘè 

ʈʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ ʊʦʨʛʦʚʝʣʴʥʽ ʤʝʨʝʞʽ, 

ʩʫʧʝʨʤʘʨʢʝʪʠ, ʤʘʛʘʟʠʥʠ, 

ʄɸʌʠ, ʧʨʦʜʦʚʦʣʴʯʽ ʨʠʥʢʠ 

ʊʦʨʛʦʚʝʣʴʥʽ ʤʝʨʝʞʽ, 

ʩʫʧʝʨʤʘʨʢʝʪʠ, ʤʘʛʘʟʠʥʠ, 

ʄɸʌʠ, ʧʨʦʜʦʚʦʣʴʯʽ ʨʠʥʢʠ 

ʂʽʥʮʝʚʽ ʩʧʦʞʠʚʘʯʽ ʅʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʅʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

* ʉʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ:[5] 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʻ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʠʤ ʽ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʚ 

ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘʡʤʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ. ʇʦʩʪʽʡʥʝ 

ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʙʦʨʦʰʥʦ, ʜʨʽʞʜʞʽ, ʩʽʣʴ, ʚʦʜʫ ʪʘ ʽʥʰʫ ʩʠʨʦʚʠʥʫ, ʘ 

ʪʘʢʦʞ ʥʘ ʝʥʝʨʛʦʨʝʩʫʨʩʠ ʽ ʧʘʣʠʚʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ.  

ʆʜʥʘʢ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʦʮʽʘʣʴʥʫ ʚʘʞʣʠʚʽʩʪʴ ʭʣʽʙʘ, ʜʝʨʞʘʚʘ ʚʩʪʘʥʦʚʣʶʻ 

ʥʦʨʤʫ ʧʨʠʙʫʪʢʫ ʥʘ ʩʦʮʽʘʣʴʥʠʡ ʭʣʽʙ, ʘ ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʢʦʥʪʨʦʣʶʶʪʴ ʽ 

ʩʫʚʦʨʦ ʨʝʛʫʣʶʶʪʴ ʮʽʥʫ ʥʘ ʥʴʦʛʦ. ʊʦʤʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʮʽʘʣʴʥʦʛʦ ʭʣʽʙʘ ʦʙʤʝʞʫʻ 

ʧʦʪʝʥʮʽʘʣ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. ɿʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʧʨʝʤʽʫʤ-ʢʣʘʩʫ ʟ ʨʽʟʥʠʤʠ ʥʘʯʠʥʢʘʤʠ, ʥʘ ʷʢʽ 

ʜʝʨʞʘʚʘ ʥʝ ʨʝʛʫʣʶʻ ʮʽʥʫ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʤʫ 

ʩʧʦʞʠʚʯʦʤʫ ʧʦʧʠʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʩʪʽʡʥʝ ʟʥʠʞʝʥʥʷ ʜʦʭʦʜʽʚ ʪʘ ʢʫʧʽʚʝʣʴʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʮʝʡ ʩʝʛʤʝʥʪ ʨʠʥʢʫ ʪʘʢʦʞ ʻ 

ʦʙʤʝʞʝʥʠʤ ʜʣʷ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʘʥʽʡ. [6]. 

ʗʢʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʦʩʦʙʣʠʚʦ ʙʦʨʦʰʥʘ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ ʪʘʢ ʩʘʤʦ ʚʘʞʣʠʚʘ, ʷʢ ʽ ʮʽʥʘ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʦʩʦʙʣʠʚʦ ʙʦʨʦʰʥʘ, ʤʘʻ ʪʘʢʝ ʞ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʷʢ ʽ ʮʽʥʘ.  
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ɹʦʨʦʰʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʣʽʙʦʧʝʢʘʨʥʷʭ, ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ɿʥʠʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ɿʥʠʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚʧʣʠʚʘʻ ʥʘ ʨʝʧʫʪʘʮʽʶ 

ʚʠʨʦʙʥʠʢʘ ʪʘ ʩʪʘʚʣʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ. ɺʧʣʠʚʘʻ ʥʘ 

ʨʝʧʫʪʘʮʽʶ ʚʠʨʦʙʥʠʢʘ ʪʘ ʩʪʘʚʣʝʥʥʷ ʩʧʦʞʠʚʘʯʘ ʜʦ ʧʨʦʜʫʢʪʫ. ʇʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʪʨʘʪʠ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʽʚ [7]. ɺʪʨʘʪʘ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʽʚ ʻ ʥʘʩʣʽʜʢʦʤ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʟ ʥʠʟʴʢʠʤʠ ʩʤʘʢʦʚʠʤʠ ʪʘ ʩʝʥʩʦʨʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʨʠʥʢʫ ʪʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ. 

ɺʠʩʥʦʚʢʠ. ʈʠʥʦʢ ʭʣʽʙʘ ʪʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʋʢʨʘʾʥʽ ʻ 

ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʠʤ ʽ ʥʘ ʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ. ʈʠʥʦʢ ʻ 

ʚʠʩʦʢʦʢʦʥʢʫʨʝʥʪʥʠʤ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʘʛʘʪʴʤʘ ʚʠʨʦʙʥʠʢʘʤʠ. ʍʣʽʙʦʧʝʢʘʨʩʴʢʽ 

ʢʦʤʧʘʥʽʾ ʧʨʦʧʦʥʫʶʪʴ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʟ ʨʽʟʥʠʤʠ ʩʤʘʢʦʚʠʤʠ 

ʷʢʦʩʪʷʤʠ, ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʚʘʛʦʶ ʽ ʧʦʩʪʽʡʥʦ ʜʦʜʘʶʪʴ ʥʦʚʽ ʧʨʦʜʫʢʪʠ. 

ʂʦʤʧʘʥʽʷ ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʟ ʨʽʟʥʠʤʠ ʩʤʘʢʦʚʠʤʠ 

ʷʢʦʩʪʷʤʠ, ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʚʘʛʦʶ ʽ ʧʦʩʪʽʡʥʦ ʜʦʜʘʻ ʥʦʚʽ ʟʨʘʟʢʠ. ʂʦʤʧʘʥʽʷ 

ʧʦʩʪʽʡʥʦ ʜʦʜʘʻ ʥʦʚʽ ʧʨʦʜʫʢʪʠ. ʇʦʧʠʪ ʥʘ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʩʪʘʙʽʣʴʥʠʡ, ʘʣʝ 

ʟʤʝʥʰʫʻʪʴʩʷ. ʏʝʨʝʟ ʪʨʠʚʘʶʯʫ ʢʨʠʟʫ ʚ ʩʝʢʪʦʨʽ ʧʦʩʪʘʯʘʥʥʷ ʙʦʨʦʰʥʘ ʩʪʘʻ ʜʝʜʘʣʽ 

ʩʢʣʘʜʥʽʰʠʤ. ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʩʮʝʚʽ ʢʦʤʧʘʥʽʾ 

ʜʦʩʪʫʧʥʠʤ ʟʘ ʮʽʥʦʶ ʙʦʨʦʰʥʦʤ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ɸʅɸʃɯɿ ɺʀʈʆɹʅʀʎʊɺɸ ɹʆʈʆʐʅʆʄɽʃʔʅʆ-ʂʈʋʇôʗʅʆɰ 

ʇʈʆɼʋʂʎɯɰ ɺ ʋʂʈɸɰʅɯ 

 

ɻʦʛʫʘʜʟʝ ʉʦʬʽʷ ɼʞʝʤʘʣʽʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʬʘʢʫʣʴʪʝʪʫ ʪʦʨʛʽʚʣʽ ʪʘ ʤʘʨʢʝʪʠʥʛʫ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ɹʦʞʢʦ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʘ 

 

ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʟʝʨʥʘ ʻ ʛʘʨʘʥʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʪʘ ʢʣʶʯʦʚʠʤ ʨʠʥʢʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ʎʝ ʪʘʢʦʞ ʩʝʢʪʦʨ, ʷʢʠʡ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʽʻʶ ʟ 

ʨʫʰʽʡʥʠʭ ʩʠʣ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʨʘʾʥʠ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʧʽʩʣʷ ʨʦʩʽʡʩʴʢʦʾ 

ʘʛʨʝʩʽʾ. ʉʧʦʞʠʚʘʯʘʤʠ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʝʨʥʦʚʦʾ ʛʘʣʫʟʽ ʚʠʩʪʫʧʘʶʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʦʨʦʰʥʦʤʝʣʴʥʦ-ʢʨʫʧôʷʥʦʾ, ʭʣʽʙʦʙʫʣʦʯʥʦʾ, ʢʦʤʙʽʢʦʨʤʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʩʣʽʜ 

ʩʪʚʦʨʠʪʠ ʜʦʩʪʘʪʥʽ ʟʘʧʘʩʠ ʟʝʨʥʘ (ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʽ ʬʫʨʘʞʥʦʛʦ) ʥʘ ʨʽʚʥʽ, 

ʩʧʽʚʤʽʨʥʦʤʫ ʟ ʨʽʚʥʝʤ ʞʠʪʪʷ ʢʦʞʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ [1]. ɺʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʚ 2022 ʨʦʮʽ ʩʢʦʨʦʪʠʣʦʩʷ ʥʘ 37% ʜʦ 53,9 ʤʣʥ ʪ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

2021 ʨʦʢʦʤ. ʎʝ ʙʫʣʦ ʩʧʨʠʯʠʥʝʥʝ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɿʦʢʨʝʤʘ, ʞʥʠʚʘ, ʷʢʽ ʙʫʣʠ 

ʫʩʢʣʘʜʥʝʥʽ ʪʘ ʟʥʘʯʥʦ ʟʘʪʷʛʥʫʣʠʩʷ ʯʝʨʝʟ ʪʠʤʯʘʩʦʚʫ ʦʢʫʧʘʮʽʶ ʯʘʩʪʠʥʠ 

ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʢʦʥʬʣʽʢʪʠ, ʤʽʥʫʚʘʥʥʷ ʟʚʽʣʴʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʥʠʞʯʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʨʦʢʦʤ ʪʘ ʚʦʣʦʛʫ ʦʩʽʥʥʶ ʧʦʛʦʜʫ [2].  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2021 ʨʦʢʫ ʙʫʣʦ ʝʢʩʧʦʨʪʦʚʘʥʦ 38,4 ʤʣʥ ʪ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʱʦ ʥʘ 24% ʤʝʥʰʝ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 2020 ʨʦʢʫ, 7,9 ʤʣʥ ʪ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ (ʚ 2,1 ʨʘʟʠ ʙʽʣʴʰʝ) ʪʘ 4,6 ʤʣʥ ʪ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (-17%).  

ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ, ʚʘʣʦʚʠʡ ʟʙʽʨ ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚ 

ʋʢʨʘʾʥʽ ʫ 2021 ʨʦʮʽ ʩʢʣʘʚ 856 800 000 ʪʦʥʥ (+32% ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ), 

ʟʽʙʨʘʥʘ ʧʣʦʱʘ - 159 200 000 ʛʘ (+4,1%), ʘ ʚʨʦʞʘʡʥʽʩʪʴ - 53,8 ʮ/ʛʘ (+26,6%) [2]. 
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ʂʨʽʤ ʪʦʛʦ, ʪʦʨʽʢ ʟʨʦʩʣʦ ʚʠʨʦʙʥʠʮʪʚʦ ʞʠʪʘ - ʜʦ 593,8 ʪʦʥʥ (ʥʘ 30%), ʛʨʝʯʢʠ - ʜʦ 

106 ʪʦʥʥ (ʥʘ 8,5%), ʩʦʨʛʦ - ʜʦ 173,9 ʪʦʥʥ (ʥʘ 63,2%) ʪʘ ʢʚʘʩʦʣʽ - ʜʦ 681 ʪʦʥʥʠ 

(ʥʘ 13,5%). ɺʦʜʥʦʯʘʩ, ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ, ʚʘʣʦʚʠʡ ʟʙʽʨ ʧʨʦʩʘ ʟʤʝʥʰʠʚʩʷ ʥʘ 

20,2% ʜʦ 204,2 ʪʠʩ. ʪʦʥʥ, ʚʽʚʩʘ - ʥʘ 7,7% ʜʦ 470,7 ʪʠʩ. ʪʦʥʥ, ʨʠʩʫ - ʥʘ 20% ʜʦ 

48,6 ʪʠʩ. ʪʦʥʥ ʪʘ ʞʠʪʘ - ʥʘ 7,4% ʜʦ 32,3 ʪʠʩ. ʪʦʥʥ [2]. 

ʈʝʡʪʠʥʛ ʥʘʡʙʽʣʴʰʠʭ ʽʤʧʦʨʪʝʨʽʚ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʟ 2011 ʨʦʢʫ ʪʨʘʜʠʮʽʡʥʦ 

ʫʪʨʠʤʫʻ ɭʛʠʧʝʪ, ʪʦʨʽʢ ʷʢʠʡ ʟʘʢʫʧʠʚ ʥʘ 97% ʙʽʣʴʰʝ ʟʝʨʥʘ ʟ ʋʢʨʘʾʥʠ. ɼʨʫʛʝ 

ʤʽʩʮʝ ʟ 1,3 ʤʣʨʜ ʜʦʣ. ʧʦʩʽʜʘʻ ʂʠʪʘʡ, ʟʘʢʫʧʽʚʣʽ ʟʝʨʥʘ ʤʘʡʞʝ ʥʘ 56% ʙʽʣʴʰʝ, ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ 859 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ. ʊʨʝʪʻ ʤʽʩʮʝ ʧʦʩʽʣʘ ɯʩʧʘʥʽʷ, ʷʢʘ 

ʢʫʧʠʣʘ ʟʝʨʥʦ ʚ ʋʢʨʘʾʥʠ ʥʘ 765 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ, ʱʦ ʥʘ 19% ʙʽʣʴʰʝ, ʥʽʞ ʫ 

2020 ʨʦʮʽ. ʊʫʨʝʯʯʠʥʘ ʙʫʣʘ ʢʨʘʾʥʦʶ ʟ ʥʘʡʙʽʣʴʰʠʤ ʟʨʦʩʪʘʥʥʷʤ ʫ ʨʽʯʥʦʤʫ 

ʦʙʯʠʩʣʝʥʥʽ, ʷʢʘ ʫʚʽʡʰʣʘ ʜʦ ʧʝʨʰʦʾ ʜʝʩʷʪʢʠ, ʪʘʢʦʞ ʽʤʧʦʨʪʫʚʘʣʘ ʟʝʨʥʦ ʟ ʋʢʨʘʾʥʠ 

ʚ 2021 ʨʦʮʽ, ʟʦʢʨʝʤʘ, ʥʘ ʩʫʤʫ 718 ʤʣʥ ʜʦʣ, ʱʦ ʩʢʣʘʣʦ 7,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʚʘʨʪʦʩʪʽ ʝʢʩʧʦʨʪʫ ʮʽʻʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ [2]. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʜʦ 2026 ʨʦʢʫ ʩʚʽʪʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʧʰʝʥʠʮʽ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 

11%. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʦʾ ʧʰʝʥʠʮʽ ʟʨʦʩʪʝ ʫ ʂʠʪʘʾ, ʇʘʢʠʩʪʘʥʽ ʪʘ 

ɺ'ʻʪʥʘʤʽ; ʯʘʩʪʢʘ ʧ'ʷʪʠ ʥʘʡʙʽʣʴʰʠʭ ʢʨʘʾʥ-ʽʤʧʦʨʪʝʨʽʚ ʧʰʝʥʠʮʽ (ɭʛʠʧʝʪ, ɯʥʜʦʥʝʟʽʷ, 

ɸʣʞʠʨ, ɹʨʘʟʠʣʽʷ ʽ ʗʧʦʥʽʷ) ʟʘʣʠʰʠʪʴʩʷ ʩʪʘʙʽʣʴʥʦʶ. ʊʘʢʦʞ ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʫ ʩʚʽʪʽ, ʟʦʢʨʝʤʘ, ʚ ʘʬʨʠʢʘʥʩʴʢʠʭ ʢʨʘʾʥʘʭ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚʦʥʦ ʟʨʦʩʪʘʪʠʤʝ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3% ʥʘ ʨʽʢ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ɺ'̒ʪʥʘʤ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠʪʠ ɭʛʠʧʝʪ ʷʢ ʧ'ʷʪʦʛʦ ʥʘʡʙʽʣʴʰʦʛʦ ʽʤʧʦʨʪʝʨʘ 

ʢʫʢʫʨʫʜʟʠ [2]. ɺʠʨʦʙʥʠʮʪʚʦ ʙʦʨʦʰʥʘ ʪʘ ʢʨʫʧ ʚ ʦʩʥʦʚʥʦʤʫ ʟʦʩʝʨʝʜʞʝʥʝ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʚʠʨʦʙʥʠʢʠ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ), ʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

(ʚʠʨʦʙʥʠʮʪʚʦ ʙʦʨʦʰʥʘ, ʢʨʫʧ ʪʘ ʽʥʰʦʾ ʧʨʦʜʫʢʮʽʾ). ɻʦʪʦʚʽ ʚʠʨʦʙʠ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʚʣʘʩʥʫ ʪʦʨʛʦʚʝʣʴʥʫ ʤʝʨʝʞʫ ʧʽʜ ʚʽʜʦʤʠʤʠ ʪʦʨʛʦʚʠʤʠ ʤʘʨʢʘʤʠ. ʄʦʞʥʘ 

ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʤʘʣʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʪʘ 

ʤʽʩʮʝʚʠʭ ʜʨʽʙʥʠʭ ʛʨʘʚʮʽʚ ʨʠʥʢʫ ʢʣʶʯʦʚʠʤʠ ʛʨʫʧʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

ʇʦʨʪʘʣ çɿʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʘ ʟʝʨʥʘè ʟʘ ʧʽʜʪʨʠʤʢʠ ʘʩʦʮʽʘʮʽʾ çɹʦʨʦʰʥʦʤʝʣʠ 

ʋʢʨʘʾʥʠè ʩʢʣʘʚ ʨʝʡʪʠʥʛ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʙʦʨʦʰʥʘ ʋʢʨʘʾʥʠ [3]. 
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ʆʜʥʽʻʶ ʟʽ ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʠʥʢʫ ʙʦʨʦʰʥʘ ʽ ʟʝʨʥʘ ʻ ʪʝ, ʱʦ ʡʦʛʦ 

ʧʨʦʜʫʢʮʽʷ ʢʦʨʠʩʪʫʻʪʴʩʷ ʱʦʜʝʥʥʠʤ ʧʦʧʠʪʦʤ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ (ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ). 

ɺʨʘʭʦʚʫʶʯʠ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ: 

1) ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʝ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʙʘʟʠ - ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʧʝʨʝʜʦʚʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʙʦʨʫ 

ʟʝʨʥʦʚʠʭ; 

2) ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ, ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ; 

3) ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ; 

4) ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʽʚ 

ʟʙʫʪʫ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ [4]. 
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ɺʀɺʏɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʈʆɿʄʅʆɾɽʅʅʗ ʅYDRANGEA  L. 

ɿɽʃɽʅʀʄʀ ɾʀɺʎʗʄʀ 

 

ʆʩʴʤʘʯʢʦ ʆʣʝʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions. ɿʙʘʛʘʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʜʝʢʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʟʘ ʨʘʭʫʥʦʢ ʛʨʫʧʠ ʨʦʩʣʠʥ Hydrangea L., 

ʚʽʜʦʤʠʭ ʪʘʢʦʞ ʷʢ ʛʦʨʪʝʥʟʽʾ, ʻ ʮʽʢʘʚʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʦʟʝʣʝʥʝʥʥʷ. 

ɻʦʨʪʝʥʟʽʾ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʚʽʪʢʦʚʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʬʦʨʤ. ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʚʦʾʤ ʨʦʟʢʽʰʥʠʤ ʢʚʽʪʢʦʥʦʩʥʠʤ ʩʫʮʚʽʪʪʷʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʣʘʥʜʰʘʬʥʦʤʫ ʜʠʟʘʡʥʽ ʪʘ 

ʧʨʠʢʨʘʩʠ ʩʘʜʽʚ. 

ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ Hydrangea L., ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʢʦʣʴʦʨʦʚʽ ʘʢʮʝʥʪʠ ʫ ʩʘʜʫ. ɺ ʘʩʦʨʪʠʤʝʥʪʽ 

ʛʦʨʪʝʥʟʽʡ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʩʢʨʘʚʦ-ʙʽʣʽ, ʨʦʞʝʚʽ, ʬʽʦʣʝʪʦʚʽ, ʩʠʥʽ, ʣʽʣʦʚʽ ʪʘ ʥʘʚʽʪʴ 

ʯʝʨʚʦʥʽ ʢʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʛʦʨʪʝʥʟʽʾ ʟʽ ʟʤʽʥʶʚʘʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʢʚʽʪʽʚ, 

ʚʦʥʠ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʢʦʣʽʨ ʚʧʨʦʜʦʚʞ ʮʚʽʪʽʥʥʷ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʥʝʚʠʙʘʛʣʠʚʦʩʪʽ ʜʦ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʪʘ ʟʜʘʪʥʦʩʪʽ ʨʦʩʪʠ ʚ 

ʪʽʥʽ, ʛʦʨʪʝʥʟʽʾ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʜʝ ʧʝʨʽʦʜʠ ʟʘʪʽʥʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʤʠ. ɺʦʥʠ 

ʪʘʢʦʞ ʜʦʙʨʝ ʨʦʩʪʫʪʴ ʥʘ ʢʠʩʣʠʭ ˇʨʫʥʪʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʚʽʜʤʽʥʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ 

ʮʽʻʾ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ. ɿʙʘʛʘʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʜʝʢʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ 

ʨʘʭʫʥʦʢ Hydrangea L. ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʣʘʥʜʰʘʬʪʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʩʘʜʽʚʥʠʢʽʚ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ʎʽ ʢʚʽʪʫʯʽ 

ʨʦʩʣʠʥʠ ʟʙʘʛʘʪʷʪʴ ʩʘʜʦʚʠʡ ʣʘʥʜʰʘʬʪ ʢʨʘʩʦʶ, ʙʘʛʘʪʩʪʚʦʤ ʢʦʣʴʦʨʽʚ ʪʘ 

ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʬʦʨʤʘʤʠ, ʩʪʚʦʨʶʶʯʠ ʧʨʠʚʘʙʣʠʚʫ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ ʪʘ 
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ʥʘʩʦʣʦʜʠ ʧʨʠʨʦʜʦʶ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʛʦʨʪʝʥʟʽʡ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ, ʰʦ ʨʦʙʠʪʴ ʡʦʛʦ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʘʜʽʚʥʠʢʽʚ. ʎʠʤ ʩʧʦʩʦʙʦʤ ʛʦʨʪʝʥʟʽʾ 

ʤʦʞʥʘ ʨʦʟʤʥʦʞʫʚʘʪʠ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʥʘʚʠʯʦʢ, ʚʽʥ ʧʨʦʩʪʠʡ ʥʘʚʽʪʴ ʜʣʷ 

ʧʦʯʘʪʢʽʚʮʽʚ. ʈʦʟʤʥʦʞʠʚʰʠ ʨʦʩʣʠʥʠ ʞʠʚʮʷʤʠ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ 

ʧʨʠʜʙʘʥʥʷ ʥʦʚʠʭ ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʣʘʩʥʽ ʤʘʪʦʯʥʽ ʨʦʩʣʠʥʠ. ʎʝʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʚʩʽ 

ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʫ, ʟʘʡʤʘʻ ʤʝʥʰʝ ʯʘʩʫ ʥʽʞ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʥʘʩʽʥʥʷ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʛʦʨʪʝʥʟʽʡ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʘʢʪʠʮʽ. ʎʝʡ ʤʝʪʦʜ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʟʨʫʯʥʠʡ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʨʦʩʣʠʥ. ʉʧʨʠʷʻ ʧʦʜʘʣʴʰʽʡ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʮʠʭ ʧʨʝʢʨʘʩʥʠʭ 

ʢʚʽʪʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ɹʫʣʦ ʧʨʦʚʝʩʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʚʠʜʽʚ ʨʦʜʫ Hydrangea L. ʚʠʙʽʨ ʢʨʘʱʠʭ ʩʦʨʪʽʚ , ʷʢʽ ʢʨʘʱʝ 

ʧʨʠʞʠʚʘʶʪʴʩʷ ʧʨʠ ʨʦʟʤʥʦʞʝʥʥʽ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./ Materials and methods. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ ʨʦʙʦʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʷʢʽ ʟʘʡʤʘʣʠʩʷ ʚʠʚʯʝʥʥʷʤ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʽʚ ʛʦʨʪʝʥʟʽʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./ Results and discussion. ɺʠʨʦʱʫʚʘʥʥʷ 

ʛʦʨʪʝʥʟʽʡ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʻ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʮʠʭ ʨʦʩʣʠʥ. ɿʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʝʚʥʽ ʟʜʦʙʫʪʢʠ ʚ ʮʽʡ ʛʘʣʫʟʽ ʟʘʚʜʷʢʠ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʪʘ ʧʨʘʢʪʠʯʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʤ ʚʯʝʥʠʭ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʛʦʨʪʝʥʟʽʡ ʞʠʚʮʷʤʠ ï ʮʝ ʚʠʙʽʨ 

ʧʨʘʚʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ. ɺʯʝʥʽ ʧʨʦʚʝʣʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚ ʷʢʠʭ 

ʨʽʟʥʽ ʩʦʨʪʠ ʛʦʨʪʝʥʟʽʡ ʨʦʟʤʥʦʞʫʚʘʣʠ ʮʠʤ ʩʧʦʩʦʙʦʤ. ʅʠʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚʠʜʠ ʪʘ 

ʩʦʨʪʠ, ʷʢʽ ʥʘʡʢʨʘʱʝ ʫʪʚʦʨʶʚʘʣʠ ʢʦʨʽʥʥʷ ʪʘ ʧʨʠʞʠʚʘʣʠʩʷ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ.  

ɺʯʝʥʽ ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʩʪʫ 

ʢʦʨʽʥʥʷ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʞʠʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ. ʎʝ ʜʦʧʦʤʦʛʣʦ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʰʚʠʜʢʠʡ ʨʽʩʪ ʛʦʨʪʝʥʟʽʡ, ʷʢʽ ʨʦʟʤʥʦʞʫʚʘʣʠ ʟʝʣʝʥʠʤʠ 

ʞʠʚʮʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɸʭʤʝʪʦʚʦʶ ʃ.ʈ. ʙʫʣʦ ʚʠʚʯʝʥʘ 

ʟʜʘʪʥʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʛʦʨʪʝʥʟʽʾ ʜʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʦʨʪʝʥʟʽʷ ʢʨʘʱʝ ʫʢʦʨʽʥʶʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʞʠʚʮʽʚ ʨʦʟʯʠʥʦʤ 

ɯʄʂ (0,0025%), ʥʽʞ ʤʝʪʦʜʦʤ ʦʧʫʜʨʶʚʘʥʥʷ ʢʦʨʝʥʝʚʠʥʦʤ. ɿʘ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʚʠʜʠ ʛʦʨʪʝʥʟʽʡ ʤʦʞʥʘ 

ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ Hydrangea macrophylla ï 95%, Hydrangea 

paniculata ï 94%, Hydrangea arborescens ï 93% ʫʢʦʨʽʥʝʥʥʷ. 

ʊʘʢʦʞ ʙʫʚ ʜʦʩʣʽʜʞʝʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʟʘʛʦʪʦʚʢʠ ʞʠʚʮʽʚ, ʩʧʦʩʦʙʠ 

ʧʽʜʛʦʪʦʚʢʠ ʽ ʦʙʨʦʙʢʠ ʞʠʚʮʽʚ ʧʝʨʝʜ ʧʦʩʘʜʢʦʶ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʜʦ ʤʦʤʝʥʪʫ ʧʦʩʘʜʢʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʚʠʞʠʚʘʥʥʷ 

ʞʠʚʮʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʫʩʧʽʰʥʝ ʧʨʠʞʠʚʣʝʥʥʷ ʨʦʟʤʥʦʞʝʥʠʭ ʨʦʩʣʠʥ.  

ɼʣʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʚ 

ʦʜʠʥʦʯʥʠʭ ʪʘ ʛʨʫʧʦʚʠʭ ʧʦʩʘʜʢʘʭ ʚʚʘʞʘʶʪʴʩʷ ʩʦʨʪʠ ʪʘʢʠʭ ʚʠʜʽʚ ʤʝʪʝʣʴʯʘʪʦʾ 

(Hydrang®a paniculata) ï Grandiflora, Vanille Fraise, Uniquʝ; ʜʝʨʝʚʦʚʠʜʥʦʾ 

(Hydrang®a arbor®scens) ï Annabelle, Sterilis. ʎʽ ʩʦʨʪʠ ʤʘʶʪʴ 100 % ʫʢʦʨʽʥʝʥʥʷ, ʻ 

ʟʠʤʦʩʪʽʡʢʠʤʠ (ʟʠʤʫʶʪʴ ʙʝʟ ʫʢʨʠʪʪʷ). ʉʦʨʪʠ ʢʨʫʧʥʦʣʠʩʪʦʾ ʛʦʨʪʝʥʟʽʾ Hydrang®a 

macrophylla) ï Endless Summer ï the Bride ʤʘʶʪʴ 100 % ʫʢʦʨʽʥʝʥʥʷ, ʘʣʝ ʾʭ 

ʧʦʪʨʽʙʥʦ ʥʘ ʟʠʤʫ ʫʢʨʠʚʘʪʠ. ɺʯʝʥʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʥʘʧʨʷʤʢʫ 

ʫʢʦʨʽʥʝʥʥʷ ʛʦʨʪʝʥʟʽʡ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ, ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʮʝʡ ʤʝʪʦʜ 

ʨʦʟʤʥʦʞʝʥʥʷ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ɿʘʚʜʷʢʠ ʟʜʦʙʫʪʢʘʤ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʛʦʨʪʝʥʟʽʡ 

ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʚʠʨʦʙʥʠʢʠ ʢʚʽʪʽʚ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʠʪʠ 

ʽʩʥʫʶʯʽ ʩʦʨʪʠ ʧʝʨʝʜʘʪʠ ʢʨʘʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʱʘʜʢʘʤ ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʦʾ ʬʦʨʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʝʛʪʠ ʛʝʥʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ ʩʦʨʪʽʚ ʽ ʧʦʰʠʨʠʪʠ ʾʭ ʥʘ 

ʙʽʣʴʰʫ ʧʣʦʱʫ. ʎʝʡ ʩʧʦʩʽʙ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʘʩʦʨʪʠʤʝʥʪʫ ʛʦʨʪʝʥʟʽʡ ʥʘ ʨʠʥʢʫ 

ʪʘ ʟʘʜʦʚʦʣʝʥʥʶ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʭ ʢʚʽʪʽʚ.  
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ʑʆɼʆ ʄɽʊʆɼɯɺ ʂʆʅʊʈʆʃʖ ʊɸ ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʆʄɽʃʀ 

ɹɯʃʆɰ (VISCUM  ALBUM  L.) 

 

ʉʦʨʦʢʘ ʆʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʤʝʣʘ ʙʽʣʘ (Viscum album L.) ï ʨʦʩʣʠʥʘ-ʥʘʧʽʚʧʘʨʘʟʠʪ, ʷʢʘ ʩʪʘʣʘ 

ʩʧʨʘʚʞʥʽʤ ʣʠʭʦʤ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʱʠʥʽ, ʘ ʡ 

ʚʩʽʻʾ ʋʢʨʘʾʥʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʾʾ ʧʦʰʠʨʝʥʥʷ (Viscum album L.) ʥʘʙʫʚʘʻ ʤʘʩʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʪʦʤʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʙʦʨʦʪʴʙʠ ʟ ʮʽʻʶ ʨʦʩʣʠʥʦʶ-ʥʘʧʽʚʧʘʨʘʟʠʪʦʤ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʟʘʨʘʞʝʥʥʷ ʜʝʨʝʚ ʦʤʝʣʦʶ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʜʦ ʾʭ ʩʫʭʦʚʝʨʭʦʩʪʽ, ʘʣʝ ʡ 

ʟʥʠʞʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʣʘʥʜʰʘʬʪʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ 

ʽ ʧʨʠʚʘʙʣʠʚʽʩʪʴ [2]. ɺʽʜʦʤʦ [1], ʱʦ V. album ʰʢʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ ʣʽʩʘʤ, 

ʜʝʢʦʨʘʪʠʚʥʠʤ ʢʫʣʴʪʫʨʘʤ, ʘʣʝ ʡ ʽ ʧʣʦʜʦʚʠʤ ʜʝʨʝʚʘʤ, ʟʤʝʥʰʫʶʯʠ ʾʭ 

ʫʨʦʞʘʡʥʽʩʪʴ. ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʽ ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ ʟ V. album 

ʫʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʥʝ ʙʫʣʠ ʝʬʝʢʪʠʚʥʠʤʠ. ʊʦʤʫ, ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ 

ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʧʦʰʠʨʝʥʥʷ ʽ ʙʦʨʦʪʴʙʠ ʟ ʦʤʝʣʦʶ ʙʽʣʦʶ, ʱʦ ʽ 

ʦʙʫʤʦʚʠʣʦ ʤʝʪʫ ʥʘʰʦʾ ʨʦʙʦʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʦ ʦʩʥʦʚʥʽ ʦʩʝʨʝʜʢʠ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʤ. 

ɾʠʪʦʤʠʨʘ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʠʭ 

ʫ 2022-2023 ʨʨ., ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʦ ʢʨʠʪʠʯʥʠʡ ʦʛʣʷʜ ʥʘʫʢʦʚʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʤʝʭʘʥʽʯʥʝ ʚʠʜʘʣʝʥʥʷ ʫʨʘʞʝʥʠʭ ʦʤʝʣʦʶ 

ʙʽʣʦʶ ʛʽʣʦʢ, ʦʙʨʽʟʢʘ ʚʠʩʦʢʦʩʪʦʚʙʫʨʦʚʠʭ ʜʝʨʝʚ ʜʘʻ ʪʠʤʯʘʩʦʚʠʡ ʝʬʝʢʪ. ɿʦʢʨʝʤʘ, 

ʟʨʽʟʘʥʥʷ ʣʠʰʝ ʩʘʤʦʛʦ ʢʫʱʘ ʮʽʻʾ ʨʦʩʣʠʥʠ-ʥʘʧʽʚʧʘʨʘʟʠʪʘ, ʥʝ ʧʨʠʥʦʩʠʪʴ 

ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʦʩʢʽʣʴʢʠ ʟ ʥʘʩʪʘʥʥʷʤ ʚʝʛʝʪʘʮʽʾ ʚʽʥ ʟʥʦʚʫ ʚʽʜʨʦʩʪʘʻ. 
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ɺʠʜʘʣʝʥʥʷ ʟ ʢʨʦʥʠ ʜʝʨʝʚʘ ʜʝʢʽʣʴʢʦʭ ʩʢʝʣʝʪʥʠʭ ʛʽʣʦʢ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʡʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʦʢʨʝʤʘ ʧʽʩʣʷ ʪʘʢʦʾ ʦʙʨʽʟʢʠ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ 

ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʩʚʽʪʦʚʠʡ ʽ ʚʽʪʯʠʟʥʷʥʠʡ ʜʦʩʚʽʜ [2, 3, 5, 7] ʽʟ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʫʨʘʞʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʤʝʣʠ ʙʽʣʦʾ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʨʽʜʞʝʥʥʽ ʢʨʦʥʠ ʜʝʨʝʚ, ʟʥʠʱʝʥʥʷ 

ʫʨʘʞʝʥʠʭ ʛʽʣʦʢ, ʚʠʩʘʜʞʫʚʘʥʥʷ ʥʝʩʧʨʠʡʥʷʪʣʠʚʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʨʠʡʥʷʪʣʠʚʠʭ ʫ ʟʦʥʘʭ ʨʠʟʠʢʫ ʟ ʚʠʩʦʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ 

ʫʨʘʞʝʥʥʷ, ʧʦʩʪʽʡʥʽ ʤʝʭʘʥʽʯʥʽ ʚʠʣʫʯʝʥʥʷ ʦʩʝʨʝʜʢʽʚ V. album, ʧʨʠ ʷʢʠʭ ʤʘʻ 

ʟʦʩʪʘʪʠʩʷ 30% ʢʨʦʥʠ ʦʢʨʝʤʦ ʟʘʨʘʞʝʥʠʭ ʮʽʥʥʠʭ ʜʝʨʝʚ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʣʽʩʫ, ʘ 

ʪʘʢʦʞ ʙʽʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʦʙʤʝʞʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʨʦʩʣʠʥʠ-ʥʘʧʽʚʧʘʨʘʟʠʪʘ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʙʨʽʟʘʥʫ ʦʤʝʣʫ ʧʦʪʨʽʙʥʦ ʚʽʜʨʘʟʫ ʩʧʘʣʠʪʠ. ʊʘʢʦʞ, ʻ 

ʭʽʤʽʯʥʠʡ ʟʘʩʽʙ ʢʦʥʪʨʦʣʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʤʝʣʠ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʦʙʨʦʙʢʫ ʜʝʨʝʚ 

ʛʝʨʙʽʮʠʜʘʤʠ ʽ ʢʦʤʧʦʟʠʮʽʡʥʠʤʠ ʩʫʤʽʰʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʨʙʦʨʠʮʠʜʽʚ ʽ 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʩʢʦʚʠʭ ʚʠʜʽʣʝʥʴ ʣʠʩʪʷ ʦʤʝʣʠ ʙʽʣʦʾ. 

ʅʠʥʽ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʠʤ ʟʘʭʦʜʘʤ ʟʘʭʠʩʪʫ ʜʝʨʝʚ, 

ʩʫʪʴ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʟʘʭʠʩʥʠʭ ʩʪʨʘʪʝʛʽʡ ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ, ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽ ʣʘʥʜʰʘʬʪʥʦ-ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚ, ʷʢʽ ʟʘʜʽʷʥʽ ʫ ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ [4, 6]. ʄʝʪʦʶ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʻ 

ʣʠʰʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ V. album. ʊʽʣʴʢʠ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʩʪʨʘʪʝʛʽʾ ʻ ʦʩʥʦʚʦʶ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʦʤʝʣʠ 

ʙʽʣʦʾ. ɿʜʽʡʩʥʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʚʥʠʭ ʧʣʦʱ ʧʘʨʢʦʚʠʭ ʽ ʣʽʩʦʧʘʨʢʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʫʨʘʞʝʥʽ V. album, ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘ ʚʠʙʦʨʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʘʡʫʞʠʚʘʥʽʰʠʤʠ ʫ ʧʨʘʢʪʠʮʽ ʟʘʭʠʩʪʫ ʣʽʩʽʚ, ʧʘʨʢʽʚ, 

ʣʽʩʦʩʤʫʛ ʻ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʭʦʜʠ ʤʝʭʘʥʽʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʦʤʝʣʠ ʙʽʣʦʾ. ʅʘʨʘʟʽ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ V. album, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʥʝ ʚ ʩʫʮʽʣʴʥʦʤʫ ʟʥʠʱʝʥʥʽ ʨʦʩʣʠʥʠ-

ʥʘʧʽʚʧʘʨʘʟʠʪʘ, ʘ ʚ ʩʢʦʨʦʯʝʥʥʽ ʾʾ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʘʥʥʽ ʨʽʚʥʦʚʘʛʠ 

ʙʽʦʮʝʥʦʟʫ. 
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VETERINARY SCIENCES  

 

ɯʄʋʅʆʉʊʀʄʋʃʗʎɯʗ ʇʈʀ ʉʊʈɽʇʊʆʂʆʂʆɿɯ ʉʆɹɸʂ 

 

ɻʨʽʥʯʝʥʢʦ ɼʤʠʪʨʦ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʉʝʚʝʨʠʥ ʈʘʾʩʘ ɺʘʩʠʣʽʚʥʘ, 

ɻʦʥʪʘʨʴ ɸʣʣʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʂʘʥʜʠʜʘʪʠ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʠ, 

ʌʝʜʦʨʦʚʩʴʢʘ ɭʣʠʟʘʚʝʪʘ ɭʚʛʝʥʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʪʨʝʧʪʦʢʦʢʠ ʻ ʜʦʩʠʪʴ ʫʙʽʢʚʽʪʘʨʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʚʦʥʠ ʜʫʞʝ 

ʧʦʰʠʨʝʥʽ ʚ ʧʨʠʨʦʜʽ, ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʰʢʽʨʷʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ. ʐʠʨʦʢʦʤʫ ʾʭ 

ʧʦʰʠʨʝʥʥʶ ʩʧʨʠʷʻ ʧʦʩʪʽʡʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʚ 

ʢʠʰʝʯʥʠʢʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ, ʧʦʩʪʽʡʥʝ ʚʠʜʽʣʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʫ ʜʦʚʢʽʣʣʷ ʭʚʦʨʠʤʠ 

ʪʘ ʙʘʢʪʝʨʽʦʥʦʩʽʷʤʠ. 

ʉʪʨʝʧʪʦʢʦʢʦʟʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʠʣʝʥʥʷ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʟʙʫʜʥʠʢʽʚ ʚʥʘʩʣʽʜʦʢ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʘʩʘʞʫʚʘʥʥʷ 

ʯʝʨʝʟ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ. ʇʘʪʦʛʝʥʥʽ ʩʪʨʝʧʪʦʢʦʢʠ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʴʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʦʛʥʠʱʝʚʽ ʫʨʘʞʝʥʥʷ ʥʘ ʤʽʩʮʽ ʪʨʘʚʤ, ʘ ʪʘʢʦʞ ʘʣʝʨʛʦʧʦʜʽʙʥʽ 

ʭʚʦʨʦʙʠ.  

Streptococcus canis - ʮʝ ʟʙʫʜʥʠʢ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. ʉʦʙʘʢʠ ʻ ʦʩʥʦʚʥʠʤʠ ʡʦʛʦ ʛʦʩʧʦʜʘʨʷʤʠ ʽ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ 

ʧʝʚʥʫ ʨʦʣʴ ʫ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ. ʆʜʥʘʢ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʽʜʚʠʱʠʣʘʩʷ ʨʦʣʴ ʮʴʦʛʦ 

ʟʙʫʜʥʠʢʘ ʷʢ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʧʨʠ ʮʽʣʽʡ ʥʠʟʮʽ ʧʘʪʦʣʦʛʽʡ ʫ ʩʦʙʘʢ. 

ʉʦʙʘʢʠ ʱʦʜʥʷ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʙʘʢʪʝʨʽʡ, ʽ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʯʘʩʫ ʾʭʥʷ 

ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʟʜʘʪʥʘ ʙʦʨʦʪʠʩʷ ʟ ʥʠʤʠ, ʥʝ ʚʠʷʚʣʷʶʯʠ ʞʦʜʥʠʭ ʦʟʥʘʢ 
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ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʪʨʝʧʪʦʢʦʢʦʟʠ ʚʠʥʠʢʘʶʪʴ ʪʦʜʽ, ʢʦʣʠ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʪʚʘʨʠʥʠ 

ʦʩʣʘʙʣʝʥʘ ʽ ʙʘʢʪʝʨʽʾ ʤʦʞʫʪʴ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʪʘ ʧʦʰʠʨʶʚʘʪʠʩʷ ʧʦ ʦʨʛʘʥʽʟʤʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ 

ʘʥʬʣʫʨʦʥʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʨʝʧʪʦʢʦʢʦʟʫ ʩʦʙʘʢ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘʷʚʥʽʩʪʴ ʟʥʠʞʝʥʦʾ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ 

ʭʚʦʨʠʭ ʩʦʙʘʢ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʨʝʩ ʤʝʪʦʜʫ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟ ʇɽɻ 6000. ɼʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 4 ʛʨʫʧʠ 

ʩʦʙʘʢ, ʧʦ 5 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ, ʷʢʠʭ ʛʨʫʧʫʚʘʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʚ 

(ʧʦʨʦʜʘ, ʚʽʢ, ʩʪʘʪʴ, ʪʦʱʦ) ʜʦ ʪʘ ʧʽʩʣʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ.  

ɽʪʽʦʣʦʛʽʯʥʫ ʧʨʠʨʦʜʫ ʩʪʨʝʧʪʦʢʦʢʦʟʫ ʩʦʙʘʢ ʚʠʟʥʘʯʠʣʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʏʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʩʪʨʝʧʪʦʢʦʢʽʚ ʚʠʟʥʘʯʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʦʛʦ ʤʝʪʦʜʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʭʚʦʨʠʭ 

ʥʘ ʩʪʨʝʧʪʦʢʦʢʦʟ ʩʦʙʘʢ, ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʨʦʙʠ ʢʨʦʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʠʞʝʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɽɻ ï 6000. 

ʅʦʤʝʨ ʩʦʙʘʢ ʚ 

ʛʨʫʧʽ 

1 ʛʨʫʧʘ ʩʦʙʘʢ 2 ʛʨʫʧʘ ʩʦʙʘʢ 3 ʛʨʫʧʘ ʩʦʙʘʢ 4 ʛʨʫʧʘ ʩʦʙʘʢ 

1 + + + + 

2 + Ñ Ñ + 

3 + + + Ñ 

4 + + - + 

5 Ñ + + + 

 

ɼʝ, ç+è - ʥʘʷʚʥʽʩʪʴ ʫ ʪʚʘʨʠʥ ʽʤʫʥʦʜʝʬʽʮʠʪʽʚ; çÑè - ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʧʦʯʘʪʢʦʚʫ ʩʪʘʜʽʶ ʨʦʟʚʠʪʢʫ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ; ç-è - ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ 

ʩʦʙʘʢ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ ʩʪʘʥʽʚ. ʊʘʢ, ʫ ʧʝʨʰʽʡ, ʜʨʫʛʽʡ ʪʘ ʯʝʪʚʝʨʪʽʡ 
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ʛʨʫʧʘʭ, ʫ 4 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ 

ʩʪʘʥʽʚ, ʘ ʫ 1 ʪʚʘʨʠʥʠ ï ʥʘʷʚʥʽʩʪʴ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʜʝʬʽʮʠʪʫ. ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ 3 ʛʨʫʧʠ ʩʦʙʘʢ, ʪʦ ʫ 3 ʪʚʘʨʠʥ ʚʠʷʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʦʜʝʬʽʮʠʪʥʦʛʦ 

ʩʪʘʥʫ, ʫ 1 ʪʚʘʨʠʥʠ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʪʘ ʣʠʰʝ ʫ 1 ʪʚʘʨʠʥʠ ʙʫʚ 

ʥʦʨʤʘʣʴʥʠʡ ʚʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʦʙʘʢ ʥʘ ʩʪʨʝʧʪʦʢʦʢʦʟ ʧʦʚôʷʟʘʥʝ, ʽʟ ʨʦʟʚʠʪʢʦʤ ʫ ʪʚʘʨʠʥ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʭ 

ʩʪʘʥʽʚ. 

ʇʨʠ ʣʽʢʫʚʘʥʥʷ ʩʪʨʝʧʪʦʢʦʢʦʟʫ ʩʦʙʘʢ, ʩʣʽʜ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ 

ʧʽʜʚʠʱʝʥʥʶ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʪʚʘʨʠʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʽʚ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ ʩʪʨʝʧʪʦʢʦʢʦʟʫ ʩʦʙʘʢ, ʤʠ ʚʨʘʭʦʚʫʚʘʣʠ 

ʯʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ ʩʪʨʝʧʪʦʢʦʢʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʾ ʘʥʪʠʙʽʦʪʠʢʦʛʨʘʤʠ, ʥʘʡʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ S. canis ʪʘ S.pyogenes 

ʧʨʦʷʚʠʣʠ ʜʦ ʘʤʧʽʮʠʣʽʥʫ, ʮʝʬʪʨʽʘʢʩʦʥʫ ʪʘ ʪʝʪʨʘʮʠʢʣʽʥʫ. ʊʘʢ, ʢʫʣʴʪʫʨʠ S.canis, 

ʥʘʚʢʦʣʦ ʜʠʩʢʫ ʟ ʘʤʧʽʮʠʣʽʥʦʤ ʫʪʚʦʨʠʣʠ ʟʦʥʫ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 20,1 ʤʤ, 

ʮʝʬʪʨʠʘʢʩʦʥʫ ï 24,2 ʤʤ, ʪʝʪʨʘʮʠʢʣʽʥʫ ï 20,4 ʤʤ. ʂʫʣʴʪʫʨʠ S.pyogenes ʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤʠ ʙʫʣʠ ʜʦ ʮʝʬʪʨʽʘʢʩʦʥʫ ï 22,4 ʤʤ, ʪʝʪʨʘʮʠʢʣʽʥʫ ï 19,9 ʤʤ ʪʘ 

ʘʤʧʽʮʠʣʽʥʫ ï 19,3 ʤʤ. 

ɯʟ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʥʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʚ ʧʨʝʧʘʨʘʪ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʛʦʪʫʶʪʴ ʽʟ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʪʚʘʨʠʥ ɸʥʬʣʫʨʦʥ, 

ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʽʥʪʝʨʬʝʨʦʥʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʣʢ̔ʫʚʘʥʥʷ, ʥʘʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

4 ʛʨʫʧʠ ʩʦʙʘʢ, ʧʦ 5 ʩʦʙʘʢ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʚ. ʉʭʝʤʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣʠʮʽ 2. 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʦʶ ʩʭʝʤʦʶ ʣʽʢʫʚʘʥʥʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʽ 2, 

ʧʝʨʰʘ ʪʘ ʪʨʝʪʷ ʛʨʫʧʘ ʪʚʘʨʠʥ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʤʽʢʨʦʙʥʫ ʪʝʨʘʧʽʶ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʧʨʦʙʽʦʪʠʢ ʣʘʢʪʦʬʝʨʦʥ ʽ ʙʫʣʠ ʢʦʥʪʨʦʣʴʥʠʤʠ. ʊʘʢ, 

ʧʝʨʰʘ ʛʨʫʧʘ ʩʦʙʘʢ ʦʪʨʠʤʫʚʘʣʠ ʮʝʬʪʨʽʘʢʩʦʥ, ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʧʦ 250 ʤʛ/ʢʛ 

ʧʨʦʪʷʛʦʤ 8 ʜʽʙ, ʪʨʝʪʷ ʛʨʫʧʘ ʦʪʨʠʤʫʚʘʣʠ ʘʤʧʽʮʠʣʽʥ ʧʦ 100 ʤʛ/ʢʛ, 2 ʨʘʟʠ ʥʘ ʜʦʙʫ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ, ʢʦʞʥʦʛʦ ʜʥʷ ʧʨʦʪʷʛʦʤ 8 ʜʽʙ. 
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ʊʘʙʣʠʮʷ 2. 

ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʨʝʧʪʦʢʦʢʦʟʽʚ ʫ ʩʦʙʘʢ. 

ˉ ʛʨʫʧʠ ʩʦʙʘʢ/ 

ʧʨʠʟʥʘ-ʯʝʥʥʷ 

1 ʛʨʫʧʘ 2 ʛʨʫʧʘ 3 ʛʨʫʧʘ 4 ʛʨʫʧʘ 

ɸʥʪʠ-ʤʽʢʨʦʙʥʘ 

ʪʝʨʘʧʽʷ 

ʎʝʬʪʨʽʘʢʩʦʥ 

250 ʤʛ/ʢʛ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦ

ʚʦ, ʢʦʞʥʦʛʦ ʜʥʷ 

ʧʨʦʪʷʛʦʤ 8 ʜʽʙ. 

ʎʝʬʪʨʽʘʢʩʦʥ 

250 ʤʛ/ʢʛ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦ

ʚʦ, ʢʦʞʥʦʛʦ ʜʥʷ 

ʧʨʦʪʷʛʦʤ 5 ʜʽʙ. 

ɸʤʧʽʮʠʣʽʥ 

100 ʤʛ/ʢʛ, 2 ʨʘʟʠ 

ʥʘ ʜʦʙʫ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚ

ʦ, ʢʦʞʥʦʛʦ ʜʥʷ 

ʧʨʦʪʷʛʦʤ 8 ʜʽʙ. 

ɸʤʧʽʮʠʣʽʥ  

100 ʤʛ/ʢʛ, 2 ʨʘʟʠ ʥʘ 

ʜʦʙʫ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ, 

ʢʦʞʥʦʛʦ ʜʥʷ 

ʧʨʦʪʷʛʦʤ 5 ʜʽʙ. 

ɯʤʫʥʦʩʪʠʤʫʣʶʶ

ʯʘ ʪʝʨʘʧʽʷ 

ʢʦʥʪʨʦʣʴ ɸʥʬʣʫʨʦʥ, ʧʦ 2 

ʤʣ ʥʘ ʜʦʙʫ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦ

ʚʦ. 

ʢʦʥʪʨʦʣʴ ɸʥʬʣʫʨʦʥ, ʧʦ 2 ʤʣ 

ʥʘ ʜʦʙʫ, 

ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ. 

ʇʨʦʙʽʦʪʠʢ 

ʃʘʢʪʦʬʝʨʦʥ 

0,2 ʤʛ ʦʨʘʣʴʥʦ 0,2 ʤʛ ʦʨʘʣʴʥʦ 0,2 ʤʛ ʦʨʘʣʴʥʦ 0,2 ʤʛ ʦʨʘʣʴʥʦ 

 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʨʫʛʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ ʛʨʫʧʠ, ʪʦ ʪʚʘʨʠʥʠ ʮʠʭ ʛʨʫʧ ʢʨʽʤ 

ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʪʝʨʘʧʽʾ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ ʘʥʬʣʫʨʦʥ, ʧʦ 2 ʤʣ ʥʘ 

ʜʦʙʫ, 3 ʜʥʽ ʧʦʩʧʽʣʴ, ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ. ʉʦʙʘʢʠ ʮʠʭ ʛʨʫʧ ʦʪʨʠʤʫʚʘʣʠ ʧʨʦʙʽʦʪʠʢ 

ʣʘʢʪʦʬʝʨʦʥ 0,2 ʤʛ ʦʨʘʣʴʥʦ, ʚʧʨʦʜʦʚʞ 5 ʜʽʙ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠ ʥʘ 5 ʜʦʙʫ, ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʣʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ ʪʘ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʅʘ 5 ʜʦʙʫ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʫ ʩʦʙʘʢ ʚʽʜʙʠʨʘʣʠ ʧʦ 3 ʤʣ 

ʢʨʦʚʽ, ʪʘ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇɽɻ 6000. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʦʙʘʢ 

ʥʘ 5 ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. 

ʅʦʤʝʨ ʩʦʙʘʢ ʚ 

ʛʨʫʧʽ 

1 ʛʨʫʧʘ ʩʦʙʘʢ 2 ʛʨʫʧʘ ʩʦʙʘʢ 3 ʛʨʫʧʘ ʩʦʙʘʢ 4 ʛʨʫʧʘ ʩʦʙʘʢ 

1 Ñ - Ñ - 

2 + - Ñ - 

3 + - + Ñ 

4 + - Ñ - 

5 Ñ - + Ñ 
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ɼʝ, ç+è - ʥʘʷʚʥʽʩʪʴ ʫ ʪʚʘʨʠʥ ʽʤʫʥʦʜʝʬʽʮʠʪʽʚ; çÑè - ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʧʦʯʘʪʢʦʚʫ ʩʪʘʜʽʶ ʨʦʟʚʠʪʢʫ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ; ç-è - ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3, ʫ 

ʩʦʙʘʢ ʧʝʨʰʦʾ ʪʘ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʙʫʣʠ ʥʘ ʜʫʞʝ ʥʠʟʴʢʦʤʫ 

ʨʽʚʥʽ. ʊʘʢ, ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʟ 5 ʪʚʘʨʠʥ ʫ 3 ʩʦʙʘʢ ʚʠʷʚʠʣʠ ʽʤʫʥʦʜʝʬʽʮʠʪ, ʪʘ ʫ 2 

ʪʚʘʨʠʥ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʽʣʽʥʽʚ. ʑʦʜʦ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʦʙʘʢ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʝʷʢʝ ʧʦʢʨʘʱʝʥʥʷ, ʘʣʝ ʪʚʘʨʠʥʠ ʙʫʣʠ ʧʨʠʛʥʽʯʝʥʠʤʠ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʘʧʘʪʽʷ. ʍʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʧʫʣʴʩ ʪʘ ʜʠʭʘʥʥʷ ʙʫʣʠ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ. ʂʫʨʩ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʜʦʚʞʝʥʦ ʥʘ 3 ʜʥʷ, ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ. 

ʋ ʩʦʙʘʢ 3 ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʜʝʱʦ ʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʝʨʰʦʶ ʛʨʫʧʦʶ. ʆʩʢʽʣʴʢʠ ʮʽ ʪʚʘʨʠʥʠ ʪʘʢʦʞ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ, 

ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʙʫʚ ʢʨʘʱʠʡ. ʋ 3 ʩʦʙʘʢ ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʙʫʣʠ ʥʘ ʥʠʟʴʢʦʤʫ 

ʨʽʚʥʽ ʪʘ ʫ 2 ï ʙʫʚ ʥʘʷʚʥʠʡ ʽʤʫʥʦʜʝʬʽʮʠʪʥʠʡ ʩʪʘʥ. ʊʘʢʦʞ ʚʽʜʤʽʯʘʣʠ ʫ ʪʚʘʨʠʥ 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʧʝʪʠʪʫ, ʢʚʦʣʽʩʪʴ, ʪʦʱʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʦʙʘʢ 4 ʛʨʫʧʠ, ʜʝ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʶ 

ʘʤʧʽʮʠʣʽʥʦʤ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʤʫʥʦʩʪʠʤʫʣʷʮʽʻʶ ʘʥʬʣʫʨʦʥʦʤ. ʊʘʢ, ʫ ʚʩʽʭ ʧôʷʪʠ 

ʩʦʙʘʢ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʩʪʨʝʧʪʦʢʦʢʦʟʫ, ʪʘ ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ 3 

ʪʚʘʨʠʥ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʪʘ ʫ 2 ʪʚʘʨʠʥ, ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʙʫʣʠ ʥʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ.  

ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʠʣʠʩʷ ʫ ʩʦʙʘʢ 2 ʛʨʫʧʠ, ʜʝ ʚ ʷʢʦʩʪʽ 

ʘʥʪʠʙʽʦʪʠʢʘ ʟʘʩʪʦʩʫʚʘʣʠ ʮʝʬʪʨʽʘʢʩʦʥ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʤ 

ʘʥʬʣʫʨʦʥ. ʋ ʚʩʽʭ 5 ʩʦʙʘʢ ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ. ʂʣʽʥʽʯʥʽ 

ʦʟʥʘʢʠ ʩʪʨʝʧʪʦʢʦʢʦʟʫ ʙʫʣʠ ʚʽʜʩʫʪʥʽʤʠ. ʂʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʫʣʴʩʫ 

ʪʘ ʜʠʭʘʥʥʷ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʛʨʫʧʘʭ ʙʫʣʠ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ʋ ʪʚʘʨʠʥ ʮʽʻʾ 

ʛʨʫʧʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʘʧʘʪʠʯʥʽʩʪʴ, ʙʫʚ ʘʧʝʪʠʪ. 

ɿ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ 

ʩʪʨʝʧʪʦʢʦʢʦʟʽ ʩʦʙʘʢ, ʢʨʘʱʝ ʜʦ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ, ʢʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʠ, ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 
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ʪʚʘʨʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʨʘʱʠʤ ʧʨʠ ʪʝʨʘʧʽʾ ʩʪʨʝʧʪʦʢʦʢʦʟʫ 

ʩʦʙʘʢ ʚʠʷʚʠʣʦʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʫ ʮʝʬʪʨʽʘʢʩʦʥʫ ʟ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʤ 

ʘʥʬʣʫʨʦʥʦʤ. 

ɺʠʩʥʦʚʢʠ. 1. ʉʪʨʝʧʪʦʢʦʢʦʟʠ ʜʦʩʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʝʨʝʜ ʩʦʙʘʢ ʪʘ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʟʥʠʞʝʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʢʦʞʥʽʡ 

ʛʨʫʧʽ ʩʦʙʘʢ ʭʚʦʨʠʭ ʩʪʨʝʧʪʦʢʦʢʦʟʦʤ ʙʫʣʠ ʥʘʷʚʥʽ ʽʤʫʥʦʜʝʬʽʮʠʪʥʽ ʩʪʘʥʠ. 

3. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʠʣʠʩʷ ʫ ʩʦʙʘʢ 2 ʛʨʫʧʠ, ʜʝ ʚ ʷʢʦʩʪʽ 

ʘʥʪʠʙʽʦʪʠʢʘ ʟʘʩʪʦʩʫʚʘʣʠ ʮʝʬʪʨʽʘʢʩʦʥ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʤ 

ʘʥʬʣʫʨʦʥ. ʋ ʚʩʽʭ 5 ʩʦʙʘʢ ʨʽʚʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ.  
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Introductions. In recent decades the environmental degradation and climatic 

changes have become favorable for the distribution of some adventive species [1ï7], 

the growth of which has been limited, and now they are successfully cultivated in 

botanical gardens in the steppe Dnieper region [8ï11]. 

Studies conducted in different European countries [12] indicate that mild 

winter conditions have led to an expansion of potential ranges from south to north 

and an increase in the number of new plant species, which has led to a change in the 

composition and structure of deciduous forests. This is due to the favorable 

conditions of the secondary range region, resulting from complex interactions 

between natural and anthropogenic factors. 

As a result, the raw materials obtained from these previously rare fruit plants 

are widely used in nutrition and as traditional medicine, an example, extracts of 

leaves and fruits of representatives of the genus Berberis L. 

The Botanical Garden of DNU contains a considerable collection of 

representatives of the genus Berberis, fruits and leaves of which contain biologically 

active substances, namely oxidant and prooxidant compounds.  

Aim. Itôs establishing species of the genus Berberis with a high content of 

phenolic compounds in fruits. 

Materials and methods. The research was conducted with the fruits of 

representatives of the genus Berberis, which grew on the territory of the botanical 



51 

garden of DNU. The size, weight of fruits and accumulation of phenolic compounds 

were determined by the methods described in a number of works [12ï14]. 

Results and discussion. An integrated indicator of introduced species is the 

size of their fruits. Comparing the size and weight of fruits, it can be argued that they 

are an individual parameter characterizing the introduced species and as an indicator 

of the resistance of Berberis plants under new growing conditions. During the fruiting 

period the introduced species B. canadensis was the most sensitive to arid conditions 

was, and the hybrid species B. koreana and B. Ĭ declinate was the most tolerant. 

Studies have shown, taking into account the weight of ripe raw fruits, plants of the 

genus Berberis can be arranged in the following sequence: B. amurensis < B. vulgaris 

< B. canadensis < B. koreana < B. Ĭ declinate.  

Among the substances playing a key role in plant metabolism, in particular in 

fruits, are phenolic compounds. According to the content of phenolic compounds in 

fruits, the studied species can be placed in the order of B. koreana > B. Ĭ declinata > 

B. vulgaris > B. amurensis > B. canadensis. The content of natural phenolic 

compounds in the barberries fruits has a positive effect on the human body, in 

particular, prevention increases the overall immunity, causes anti-inflammatory, 

sensitizing effect, radial protective effect.  

The presence in fruits of a high content of sugars, malic, citric and tartaric 

acids, vitamins A and C, aromatic substances allow it to be used to strengthen the 

vessels of the circulatory system, prevent atherosclerosis and cancer [15ï17]. 

Thus, the species B. koreana and B. Ĭ declinata may be the most perspective 

for obtaining fruits with the highest accumulation of antioxidant compounds in 

unstable climatic conditions of the Steppe Dnieper. The presence of high content of 

biologically active substances in fruits allows recommending representatives of the 

genus for wider introduction into agriculture in the Dnipropetrovsk region with the 

aim of its use as an ohmic species. The implementation of the proposed approach 

provides a diet of the individual with tuning based on their own genomic information 

to optimize health and prevent diseases. 

At the same time, in order to expand the introduction into agriculture of 
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representatives of the genus Berberis, it is proposed to take into account the 

commodity characteristics of representatives. Thus, we consider the lower content of 

phenolic compounds in the fruits of B. amurensis can be compensated by the largest 

mass of fruits of this species. 

The inclusion of rare species in culture on the basis of scientific justification 

can provide economic benefits and diversify nutrition on the principles of 

rationalization, positively affecting the physical and psycho-emotional state of a 

person.  

Obtaining organic functional products with a high content of useful 

biologically active compounds as substitutes for synthetic food additives, expanding 

the raw material base will expand the diversity of local fruit and berry species, 

optimize the selection of local plant materials for food needs, introduce short food 

chains into regional practice.  

Conclusions. Stability in arid conditions, fruit ripening, good product 

characteristics and high content of biologically active substances allow us to 

recommend representatives of the genus Berberis L. for wider introduction into the 

agriculture of the steppe zone of Ukraine. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʈɽʎɽʇʊʋʈʅʆɻʆ ʉʂʃɸɼʋ ʎʋʂʈʆɺʆɻʆ ʇɽʏʀɺɸ 

ɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʐʈʆʊʋ ɿɸʈʆɼʂɯɺ ʇʐɽʅʀʎɯ 

 

ɻʦʥʪʘʨ ʊʝʪʷʥʘ ɹʦʨʠʩʽʚʥʘ, 

ʢ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ, 

ʂʨʘʚʯʝʥʢʦ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ, 

ʖʨôʻʚ ʗʨʦʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʉʪʫʜʝʥʪʠ ʤʘʛʽʩʪʨʘʪʫʨʠ, 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 

ʭʣʽʙʟʘʚʦʜʽʚ ʪʘ ʧʝʢʘʨʝʥʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ 

ʚʠʨʦʙʽʚ. ɹʦʨʦʰʥʷʥʽ ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ ï ʮʝ ʚʝʣʠʢʘ ʛʨʫʧʘ ʢʦʥʜʠʪʝʨʩʴʢʠʭ 

ʚʠʨʦʙʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ, ʞʠʨʽʚ ʪʘ ʮʫʢʨʫ, ʦʙʦʚôʷʟʢʦʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʷʢʠʭ ʻ ʧʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ. ʊʘʢʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʝʥʝʨʛʝʪʠʯʥʫ 

ʮʽʥʥʽʩʪʴ, ʘʣʝ ʥʠʟʴʢʫ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ. ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʜʘʥʠʭ ʚʠʨʦʙʽʚ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʟʤʽʥʠ ʜʦ ʨʝʮʝʧʪʫʨʠ ʜʘʥʠʭ ʚʠʨʦʙʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘ ʥʘ ʭʘʨʯʦʚʫ 

ʮʽʥʥʽʩʪʴ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʤʦʢʘʥʥʷ, ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʟʨʦʙʣʝʥʴ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ, ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ 

ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. ʆʜʥʠʤʠ ʽʟ ʚʘʨʽʘʥʪʽʚ ʟʙʘʛʘʯʝʥʥʷ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʚʠʨʦʙʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʩʘʤʝ ʧʨʦʜʫʢʪʫ 

ʧʝʨʝʨʦʙʢʠ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ï çʐʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʭʘʨʯʦʚʠʡè. ʋ ʭʦʜʽ 
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ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʰʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ, ʟʘ 

ʨʝʮʝʧʪʫʨʫ-ʧʨʦʪʦʪʠʧ ʦʙʨʘʥʦ ʪʨʘʜʠʮʽʡʥʫ ʨʝʮʝʧʪʫʨʫ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ. ɹʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧôʷʪʴ ʟʨʘʟʢʽʚ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ, ʚ ʷʢʽ ʜʦʜʘʚʘʣʦʩʷ 0%, 10%, 15%, 

20% ʪʘ 25% ʜʦʙʘʚʢʠ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʨʦʪ ʟʘʨʦʜʢʽʚ 

ʧʰʝʥʠʮʽ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ ʫ ʢʽʣʴʢʦʩʪʽ 15% ʚʽʜ ʤʘʩʠ ʙʦʨʦʰʥʘ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʚʠʨʦʙʠ ʟ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʥʘ 40% ʪʘ ʢʣʽʪʢʦʚʠʥʠ. ɸ 

ʪʘʢʦʞ ʟ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʞʠʨʫ ʥʘ 5% ʪʘ ʚʫʛʣʝʚʦʜʽʚ ʥʘ 15%. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ. ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʰʨʦʪʫ 

ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ 

ʇʦʢʘʟʥʠʢ 
ʂʽʣʴʢʽʩʪʴ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ, % ʤʘʩʠ ʙʦʨʦʰʥʘ ʧʰʝʥʠʯʥʦʛʦ 

0% 10% 15% 20% 25% 

ʉʤʘʢ ʽ ʟʘʧʘʭ ʉʦʣʦʜʢʠʡ, ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ 

ʧʨʠʩʤʘʢʽʚ ʪʘ 

ʟʘʧʘʭʽʚ. 

ʉʦʣʦʜʢʠʡ, ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ 

ʧʨʠʩʤʘʢʽʚ ʪʘ 

ʟʘʧʘʭʽʚ. 

ʉʦʣʦʜʢʠʡ, ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ 

ʧʨʠʩʤʘʢʽʚ ʪʘ 

ʟʘʧʘʭʽʚ. 

ʉʦʣʦʜʢʠʡ, ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ 

ʧʨʠʩʤʘʢʽʚ ʪʘ 

ʟʘʧʘʭʽʚ. 

ɺʦʛʢʠʡ, 

ʩʠʨʫʚʘʪʠʡ, 

ʥʝʧʨʠʻʤʥʠʡ 

ʌʦʨʤʘ ʇʨʘʚʠʣʴʥʘ, 

ʢʨʘʾ ʧʝʯʠʚʘ 

ʨʽʚʥʽ. 

ʇʨʘʚʠʣʴʥʘ, 

ʢʨʘʾ ʧʝʯʠʚʘ 

ʨʽʚʥʽ. 

ʇʨʘʚʠʣʴʥʘ, 

ʢʨʘʾ ʧʝʯʠʚʘ 

ʨʽʚʥʽ. 

ʇʨʘʚʠʣʴʥʘ, 

ʢʨʘʾ ʧʝʯʠʚʘ 

ʨʽʚʥʽ. 

ʇʨʘʚʠʣʴʥʘ, 

ʢʨʘʾ ʧʝʯʠʚʘ 

ʨʽʚʥʽ. 

ʂʦʣʽʨ ɾʦʚʪʫʚʘʪʠʡ ʪʘ 

ʚʣʘʩʪʠʚʠʡ 

ʧʝʯʠʚʫ ʮʽʻʾ 

ʥʘʟʚʠ. 

ʉʚʽʪʣʦ-ʞʦʚʪʠʡ. ɾʦʚʪʫʚʘʪʠʡʪʘ 

ʚʣʘʩʪʠʚʠʡ 

ʧʝʯʠʚʫ ʮʽʻʾ 

ʥʘʟʚʠ. 

ɾʦʚʪʫʚʘʪʠʡ ʟ 

ʙʽʣʴʰ 

ʨʫʤô̫ ʥʦʶ 

ʩʢʦʨʠʥʢʦʶ. 

ɾʦʚʪʫʚʘʪʠʡ ʟ 

ʚʢʨʘʧʣʝʥʥʷ-ʤʠ 

ʩʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʦ-ʛʦ 

ʢʦʣʴʦʨʫ. 

ɺʠʛʣʷʜ ʫ 

ʨʦʟʣʘʤʽ 

ʇʨʦʧʝʯʝʥʝ, ʟ 

ʨʽʚʥʦ-ʤʽʨʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ, 

ʙʝʟ ʧʫʩʪʦʪ ʪʘ 

ʩʣʽʜʽʚ 

ʥʝʧʨʦʤʽʩʫ. 

ʇʨʦʧʝʯʝʥʝ, ʟ 

ʨʽʚʥʦ-ʤʽʨʥʦʶ 

ʜʨʽʙʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ, 

ʙʝʟ ʧʫʩʪʦʪ ʪʘ 

ʩʣʽʜʽʚ 

ʥʝʧʨʦʤʽʩʫ. 

ʇʨʦʧʝʯʝʥʝ, ʟ 

ʨʽʚʥʦ-ʤʽʨʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ, 

ʙʝʟ ʧʫʩʪʦʪ ʪʘ 

ʩʣʽʜʽʚ 

ʥʝʧʨʦʤʽʩʫ. 

ʇʨʦʧʝʯʝʥʝ, ʟ 

ʨʽʚʥʦ-ʤʽʨʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ, 

ʙʝʟ ʧʫʩʪʦʪ ʪʘ 

ʩʣʽʜʽʚ 

ʥʝʧʨʦʤʽʩʫ. 

ʇʨʦʧʝʯʝʥʝ, ʟ 

ʨʽʚʥʦ-ʤʽʨʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ, 

ʙʝʟ ʧʫʩʪʦʪ ʪʘ 

ʩʣʜ̔ʽʚ 

ʥʝʧʨʦʤʽʩʫ. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʰʨʦʪʫ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦʛʽʨʰʫʶʪʴʩʷ (ʨʠʩ.1). ɸ ʩʘʤʝ: ʟôʷʚʣʷʻʪʴʩʷ 

ʚʦʛʢʠʡ, ʩʠʨʫʚʘʪʠʡ, ʥʝʧʨʠʻʤʥʠʡ ʩʤʘʢ ʽ ʟʘʧʘʭ, ʪʨʦʭʠ ʧʽʜʛʦʨʽʣʽ ʢʨʘʾ, ʞʦʚʪʫʚʘʪʠʡ 

ʢʦʣʽʨ ʟ ʚʢʨʘʧʣʝʥʥʷʤʠ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ. 
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ʈʠʩ. 1. ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ 

ɸ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʰʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘʤʦʯʫʚʘʥʦʩʪʽ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʣʽʘʜʽʥʦʚʦʾ ʪʘ ʛʣʶʪʝʥʽʥʦʚʦʾ ʬʨʘʢʮʽʡ ʫ ʚʠʨʦʙʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ 

ʇʦʢʘʟʥʠʢ ʂʽʣʴʢʽʩʪʴ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ, % ʤʘʩʠ ʙʦʨʦʰʥʘ ʧʰʝʥʠʯʥʦʛʦ 

0% 10% 15% 20% 25% 

ɺʦʣʦʛʽʩʪʴ, % 13,4 12,9 12,1 11,5 11,0 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʥʘʤʦʢʘʥʥʷ, % 221,3 168,7 182,5 159,67 147,16 

ʊʘʢʦʞ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʚʠʨʽʙ ʤʽʩʪʠʪʴ ʤʘʡʞʝ ʥʘ 

40% ʙʽʣʴʰʝ ʙʽʣʢʘ, ʤʘʡʞʝ ʥʘ 5% ʤʝʥʰʝ ʞʠʨʫ ʪʘ ʥʘ 15% ʤʝʥʰʝ ʚʫʛʣʝʚʦʜʽʚ, 

ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʚʠʨʦʙʫ ʟʥʠʟʠʪʴʩʷ ʥʘ 6% (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʷ 3 

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʮʫʢʨʦʚʦʛʦ ʧʝʯʠʚʘ 

 

ʇʦʢʘʟʥʠʢ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʨʝʯʦʚʠʥʠ ʫ ʧʝʯʠʚʽ (ʤʛ/100 ʛ) 

ɿʘ ʢʣʘʩʠʯʥʦʶ ʨʝʮʝʧʪʫʨʦʶ 3 ʜʦʜʘʚʘʥʥʷʤ ʰʨʦʪʫ 

ɹʽʣʢʠ 7,72 10,6 

ɾʠʨʠ 2,4 2,21 

ɺʫʛʣʝʚʦʜʠ 52,8 46,1 

ʂʣʽʪʢʦʚʠʥʘ 2,6 4,1 

ʂʘʣʴʮʽʡ 0,36 0,43 

ʌʦʩʬʦʨ 0,44 0,64 

ʂʘʣʦʨʽʡʥʽʩʪʴ, ʢʢʘʣ 264 248 
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ʋ ʧʝʯʠʚʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʰʨʦʪʫ ʢʣʽʪʢʦʚʠʥʠ ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ 

ʧʝʯʠʚʽ, ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʟʘ ʢʣʘʩʠʯʥʦʶ ʨʝʮʝʧʪʫʨʦʶ, ʥʘ 16% ʙʽʣʴʰʝ ʢʘʣʴʮʽʶ ʪʘ 

ʤʘʡʞʝ ʥʘ 10 % ʙʽʣʴʰʝ ʬʦʩʬʦʨʫ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ 

ʧʰʝʥʠʮʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʘ ʩʘʤʝ ʫ 

ʮʫʢʨʦʚʦʤʫ ʧʝʯʠʚʽ, ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʨʦʙʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʴ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ. 
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ʉʇɯʅɸʃʔʅɸ ʄôʗɿʆɺɸ ɸʊʈʆʌɯʗ 

ʗʂ ʆʈʌɸʅʅɽ ɻɽʅɽʊʀʏʅɽ ɿɸʍɺʆʈʖɺɸʅʅʗ 

 

ɼʝʥʠʩʶʢ ʂʘʪʝʨʠʥʘ ʄʘʢʩʠʤʽʚʥʘ, 

ʩʪʫʜʝʥʪ 

ɻʫʨʥʷʢ ʆʢʩʘʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʙʽʦʣ.ʥ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʽʜʢʽʩʥʽ (ʦʨʬʘʥʥʽ) ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʮʝ, ʯʘʩʪʽʰʝ, ʚʨʦʜʞʝʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ ʥʘʩʝʣʝʥʥʷ 

(1 ʚʠʧʘʜʦʢ ʥʘ 2000), ʷʢʽ ʤʘʶʪʴ ʚʘʞʢʠʡ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ, ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʪʴ, 

ʩʧʨʠʯʠʥʶʶʯʠ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ 

ʟʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʪʘ ʩʢʦʨʦʯʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʨʠʭ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʩʚʽʪʣʝʥʥʷ ʧʨʦʙʣʝʤ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʜʢʽʩʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʯʣʝʥʽʚ ʾʭ ʨʦʜʠʥ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ, 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʑʦʙ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ 

ʧʦʪʨʝʙ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ɭʚʨʦʧʝʡʩʴʢʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʟ ʨʽʜʢʽʩʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʫ 2008 ʨʦʮʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ɼʝʥʴ ʣʶʜʝʡ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʨʽʜʢʽʩʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʠʤʚʦʣʽʯʥʦ ʜʘʪʦʶ ʚʠʟʥʘʯʝʥʦ 29 ʣʶʪʦʛʦ. ɼʝʥʴ ʣʶʜʝʡ, ʱʦ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʨʽʜʢʽʩʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʦʙʽʟʥʘʥʽʩʪʴ 

ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʦʨʬʘʥʥʠʭ ʭʚʦʨʦʙ, ʫʩʚʽʜʦʤʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʝʙʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʜʢʽʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʯʣʝʥʽʚ ʾʭʥʽʭ ʨʦʜʠʥ, ʟʘʣʫʯʠʪʠ 

ʙʣʘʛʦʜʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘʢʠʭ ʭʚʦʨʠʭ. ɺ ʋʢʨʘʾʥʽ ʧʨʦʙʣʝʤʠ 

ʛʨʦʤʘʜʷʥ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʨʽʜʢʽʩʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʝʛʫʣʶʶʪʴʩʷ ɿʘʢʦʥʦʤ 

ʋʢʨʘʾʥʠ ʚʽʜ 15.04.2014 ʨʦʢʫ ˉ 1213-VII  çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʆʩʥʦʚ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʧʨʦ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʽʜʢʽʩʥʠʭ (ʦʨʬʘʥʥʠʭ) ʟʘʭʚʦʨʶʚʘʥʴè [1]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʜʢʽʩʪʴ 

ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʢʦʞʝʥ ʧʘʮʽʻʥʪ ʤʘʻ ʧʨʘʚʦ ʥʘ ʦʪʨʠʤʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, 
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ʜʦʩʪʫʧ ʜʦ ʩʦʮʽʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʘ ʦʪʞʝ, ʚʘʨʪʦ ʚʩʝʙʽʯʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʨʬʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢ, ʟʦʢʨʝʤʘ, ʩʧʽʥʘʣʴʥʘ ʤôʷʟʦʚʘ ʘʪʨʦʬʽʷ (ʉʄɸ), ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʝʥʝʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʧʦʤʽʞ ʨʽʜʢʽʩʥʠʭ, ʡʦʛʦ ʚʚʘʞʘʶʪʴ 

ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʨʠʯʠʥ ʜʠʪʷʯʦʾ ʩʤʝʨʪʥʦʩʪʽ, ʘʜʞʝ 

ʣʝʪʘʣʴʥʽʩʪʴ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʟ ʪʘʢʦʶ ʚʘʜʦʶ ʜʦʩʠʪʴ ʚʠʩʦʢʘ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ 

ʉʄɸ ʫ ʦʜʥʽʻʾ ʜʠʪʠʥʠ ʥʘ 6000-10000 ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ. ɺ ʋʢʨʘʾʥʽ, ʟʛʽʜʥʦ ʜʘʥʠʭ 

ʌʦʥʜʫ ʭʚʦʨʠʭ ʥʘ ʉʄɸ, ʫ 2020 ʨʦʮʽ ʟʘʬʽʢʩʦʚʘʥʦ 45 ʚʠʧʘʜʢʽʚ, ʱʦʨʽʯʥʘ ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʨʝʻʩʪʨʘʮʽʡ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 35 ʧʘʮʽʻʥʪʽʚ.  

ʍʚʦʨʘ ʜʠʪʠʥʘ ʥʘʨʦʜʞʫʻʪʴʩʷ ʫ ʙʘʪʴʢʽʚ ʟ ʤʫʪʘʮʽʷʤʠ ʚ ʛʝʥʽ SMN1 ʙʝʟ ʧʨʦʷʚʫ 

ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʫ ʥʠʭ. ʉʄɸ ʻ ʩʧʘʜʢʦʚʦʶ ʭʚʦʨʦʙʦʶ, ʷʢʘ ʤʘʻ ʯʘʩʪʽʰʝ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʠʚʥʠʡ ʪʠʧ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʨʽʜʰʝ ï ʘʫʪʦʩʦʤʥʦ-ʜʦʤʽʥʘʥʪʥʠʡ ʪʘ 

ʍ-ʟʯʝʧʣʝʥʠʡ ʪʠʧʠ ʫʩʧʘʜʢʫʚʘʥʥʷ. ɻʝʥ SMN1 ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʠʥʪʝʟ ʙʽʣʢʘ (SMN), 

ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʥʦʨʤʘʣʴʥʫ ʬʫʥʢʮʽʶ ʤʦʪʦʥʝʡʨʦʥʽʚ. ʄʫʪʘʮʽʾ ʮʴʦʛʦ ʛʝʥʘ 

ʩʧʨʠʯʠʥʶʶʪʴ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʙʽʣʢʘ SMN, ʘ ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʫʤʦʚʣʶʻ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʨʫʭʦʚʠʭ ʥʝʡʨʦʥʽʚ ʚ ʩʧʠʥʥʦʤʫ ʤʦʟʢʫ, ʱʦ 

ʩʧʨʠʯʠʥʶʻ ʜʠʩʬʫʥʢʮʽʶ ʤôʷʟʦʚʠʭ ʨʫʭʽʚ, ʷʢʘ ʟʛʦʜʦʤ ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʨʦʛʨʝʩʫʶʯʫ 

ʤôʷʟʦʚʫ ʩʣʘʙʢʽʩʪʴ ʯʝʨʝʟ ʜʝʛʝʥʝʨʘʮʽʶ ʩʧʽʥʘʣʴʥʠʭ ʤʦʪʦʥʝʡʨʦʥʽʚ ʪʘ ʘʪʨʦʬʽʶ 

ʤôʷʟʽʚ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʟʥʠʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʨʫʭʽʚ, ʘ ʜʘʣʽ ï ʢʦʚʪʘʥʥʷ ʪʘ ʜʠʭʘʥʥʷ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʻ 

ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʷʞʢʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ: ʚʽʜ ʤʘʣʦʩʠʤʧʪʦʤʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʚ ʜʦʨʦʩʣʠʭ ʜʦ ʪʷʞʢʠʭ ʚʠʧʘʜʢʽʚ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʟ ʥʝʤʠʥʫʯʦʶ 

ʣʝʪʘʣʴʥʽʩʪʶ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʛʝʥʘ, ʘ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʰʠʭ ʛʝʥʽʚ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʶʚʘʪʠ ʧʦʩʠʣʝʥʥʷ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ [2].  

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʩʧʽʥʘʣʴʥʦ-ʤôʷʟʦʚʦʾ ʘʪʨʦʬʽʾ: ʉʄɸ 0 ʪʠʧʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʨʫʭʣʠʚʦʩʪʽ ʧʣʦʜʘ ʥʘ ʧʽʟʥʽʭ 

ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʣʘʙʢʽʩʪʶ ʽ ʛʽʧʦʪʦʥʽʻʶ ʫ ʜʠʪʠʥʠ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, 

ʣʝʪʘʣʴʥʽʩʪʴ ʥʘʩʪʘʻ ʚʥʘʩʣʽʜʦʢ ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚ ʧʝʨʰʽ 6 ʤʽʩʷʮʽʚ; ʉʄɸ 1 

ʪʠʧʫ (ʭʚʦʨʦʙʘ ɺʝʨʜʥʽʛʘ-ɻʦʬʬʤʘʥʘ) ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʧʝʨʰʽ 

ʤʽʩʷʮʽ ʞʠʪʪʷ ï ʟ ʥʘʨʦʜʞʝʥʥʷ ʜʦ 6 ʤʽʩʷʮʽʚ. ʎʝ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʡ ʪʘ 
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ʩʢʣʘʜʥʠʡ ʪʠʧ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʁʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ çʜʠʪʷʯʠʤè, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʴ ʧʽʜ ʯʘʩ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʣʦʨʫʭʣʠʚʽʩʪʶ 

ʧʣʦʜʘ, ʜʠʪʠʥʘ ʥʘʨʦʜʞʫʻʪʴʩʷ ʢʚʦʣʦʶ ʪʘ ʥʝ ʤʘʻ ʙʘʛʘʪʴʦʭ ʨʝʬʣʝʢʩʽʚ. ɹʝʟ 

ʥʘʣʝʞʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘʢʽ ʜʽʪʠ ʥʝ ʜʦʞʠʚʘʶʪʴ ʜʦ 2-3 ʨʦʢʽʚ; ʉʄɸ 2 ʪʠʧʫ 

(ʚʽʜʩʪʨʦʯʝʥʘ ʬʦʨʤʘ ʭʚʦʨʦʙʠ ɺʝʨʜʥʽʛʘ-ɻʦʬʬʤʘʥʘ) ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ ʜʽʪʝʡ ʟ 6 ʜʦ 

12 ʤʽʩʷʮʽʚ. ʊʘʢʽ ʜʽʪʠ ʤʦʞʫʪʴ ʩʠʜʽʪʠ ʙʝʟ ʧʽʜʪʨʠʤʢʠ, ʘʣʝ ʥʝ ʤʘʶʪʴ ʟʤʦʛʠ ʚʩʪʘʚʘʪʠ 

ʽ ʭʦʜʠʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʘ ʚʘʞʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʭʚʦʨʦʙʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʨʘʞʝʥʥʷ 

ʜʠʭʘʣʴʥʠʭ ʤôʷʟʽʚ; ʉʄɸ 3 ʪʠʧʫ (ʭʚʦʨʦʙʘ ʂʫʛʝʣʴʙʝʨʛʘ-ɺʝʣʘʥʜʝʨʘ) ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ 

ʫ ʜʽʪʝʡ ʚʽʜ 1 ʜʦ 15 ʨʦʢʽʚ. ʇʨʦʪʽʢʘʥʥʷ ʭʚʦʨʦʙʠ ʧʨʦʛʨʝʩʫʻ ʧʦʚʽʣʴʥʦ ʪʘ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤô̫ ʟʦʚʘ ʩʣʘʙʢʽʩʪʴ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ, ʜʠʪʠʥʘ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʩʪʦʷʪʠ (ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʜʦʧʦʤʦʛʠ ʘʙʦ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʩʪʦʨʦʥʥʽʡ ʧʨʝʜʤʝʪ); ʉʄɸ 4 ʪʠʧʫ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʣʶʜʝʡ ʚ 

ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʜʢʦ, ʧʨʦʪʽʢʘʻ ʣʝʛʢʦ, ʟʘʟʚʠʯʘʡ ʮʝʡ ʪʠʧ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʞʠʪʪʷ ʣʶʜʠʥʠ. ʁʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ çʜʦʨʦʩʣʠʤè, 

ʘʜʞʝ ʚʽʥ ʧʦʯʠʥʘʻ ʧʨʦʷʚʣʷʪʠʩʷ ʫʞʝ ʧʽʩʣʷ 20-30 ʨʦʢʽʚ. ʉʧʦʯʘʪʢʫ ʟôʷʚʣʷʻʪʴʩʷ 

ʪʨʝʤʦʨ ʪʘ ʤôʷʟʦʚʘ ʩʣʘʙʢʽʩʪʴ, ʜʘʣʽ ʧʨʦʛʨʝʩʫʻ ʷʢ ʉʄɸ 3 ʪʠʧʫ [3, 4]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʉʄɸ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ ʪʘ ʦʛʣʷʜʫ ʜʠʪʠʥʠ 

ʥʝʚʨʦʣʦʛʦʤ. ʇʝʨʚʠʥʥʠʡ ʦʛʣʷʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ 

ʉʄɸ, ʟʦʢʨʝʤʘ, ʩʣʘʙʢʽʩʪʴ (ʙʽʣʴʰʝ ʚ ʥʦʛʘʭ), ʩʣʘʙʢʽʩʪʴ ʤʽʞʨʝʙʝʨʥʠʭ ʤôʷʟʽʚ, 

ʛʽʧʦʪʦʥʽʶ. ɼʘʣʽ, ʟʘ ʧʦʪʨʝʙʠ, ʧʨʦʚʦʜʷʪʴ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ. 

ɼʦʜʘʪʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʭʨʦʥʽʯʥʠʭ (ʙʽʣʴʰ ʧʽʟʥʽʭ) 

ʬʦʨʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʥʝʡʨʦʤʽʦʛʨʘʬʽ ʁ (ɽʅʄɻ). ʊʨʠʚʘʣʠʡ ʯʘʩ ʉʄɸ 

ʚʚʘʞʘʣʦʩʷ ʥʝʚʠʣʽʢʦʚʥʠʤ ʽ ʰʚʠʜʢʦ ʧʨʦʛʨʝʩʫʶʯʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ɿ ʯʘʩʦʤ ʙʫʣʦ 

ʩʭʚʘʣʝʥʦ ʨʷʜ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʉʄɸ, ʷʢʽ ʟʘʨʘʟ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʶ ʜʘʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʋʩʝ ʮʝ ʟʤʽʥʠʣʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʉʄɸ ʪʘ ʩʧʦʩʦʙʽʚ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺ 

ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʫʶʪʴ ʥʠʟʢʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʨʝʻʩʪʨʫ ʭʚʦʨʠʭ ʥʘ ʉʄɸ, ʟʦʢʨʝʤʘ, ʪʽ ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢʽʩʪʴ 

ʞʠʪʪʷ ʭʚʦʨʠʭ (ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ, ʚʽʢ ʚʪʨʘʪʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʧʝʨʝʩʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ). ɸʥʘʣʽʟ ʪʘʢʠʭ ʜʘʥʠʭ 
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ʜʘʻ ʟʤʦʛʫ ʩʠʩʪʝʤʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʪʘ ʷʢʽʩʪʴ ʤʝʜʠʯʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʷʢʽ ʦʪʨʠʤʫʻ ʜʘʥʘ ʢʘʪʝʛʦʨʽʷ ʭʚʦʨʠʭ. ʊʨʘʜʠʮʽʡʥʦ ʉʄɸ 

ʚʚʘʞʘʻʪʴʩʷ ʥʝʚʨʦʣʦʛʽʯʥʦʶ ʭʚʦʨʦʙʦʶ, ʘʣʝ ʩʢʣʘʜʥʽ ʬʦʨʤʠ ʟʚʽʩʥʦ ʧʦʪʨʝʙʫʶʪʴ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʜʦʧʦʤʦʛʠ [5].  

ɺʠʩʥʦʚʢʠ. ʅʘ ʨʘʟʽ ʚʘʞʣʠʚʦ ʥʝ ʟʘʣʠʰʘʪʠ ʥʘ ʦʜʠʥʮʽ ʟ ʚʘʞʢʠʤʠ ʥʝʜʫʛʘʤʠ 

ʭʚʦʨʠʭ ʟ ʦʨʬʘʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʚʩʽʣʷʢʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʧʨʦʙʣʝʤʠ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʽ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ ʾʤ, ʘʜʞʝ ʧʦʚʥʽʩʪʶ ʧʦʙʦʨʦʪʠ ʦʨʬʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʘ ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʭʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʣʠʰʝ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʩʠʤʧʪʦʤʽʚ ʪʘ ʤʘʶʪʴ ʧʽʜʪʨʠʤʫʶʯʫ ʜʽʶ, ʪʦʤʫ ʜʦʧʦʤʦʛʘ ʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʞʠʪʪʷ ʟ 

ʪʘʢʦʶ ʥʝʜʫʛʦʶ ʪʘ ʧʨʦʬʝʩʽʡʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʩʫʧʨʦʚʽʜ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʨʬʘʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʯʣʝʥʽʚ ʾʭ ʨʦʜʠʥ.  
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ɺɾʀɺɸʅʅʗ ɹɯʃʂɸ ʇʈʀ ʍɸʈʏʋɺɸʅʅɯ ʉʇʆʈʊʉʄɽʅɯɺ 

 

ɼʫʙʠʥʩʴʢʘ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʚʠʢʣʘʜʘʯ 

ʂʫʯʝʨʝʥʢʦ ʆʣʴʛʘ ɺʘʣʝʥʪʠʥʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʚʠʢʣʘʜʘʯ 

ʉʦʩʥʦʚʩʴʢʠʡ ɺʦʣʦʜʠʤʠʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʬʽʟʠʯʥʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʦʤʫ ʩʧʦʨʪʫ ʧʨʠʪʘʤʘʥʥʽ ʽʥʪʝʥʩʠʚʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʴ ʪʘ ʟʤʘʛʘʥʴ, ʚʠʩʦʢʘ ʥʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʘ ʥʘʧʨʫʛʘ ʙʦʨʦʪʴʙʠ, 

ʥʘʮʽʣʝʥʽʩʪʴ ʥʘ ʨʝʢʦʨʜʥʽ ʩʧʦʨʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʉʧʦʨʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʦʛʦ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʠʡ ʤʘʻ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤ 

ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʤʽʩʪʠʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʭʘʨʯʦʚʽ ʨʝʯʦʚʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʭʘʨʯʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʥʝʦʙʭʽʜʥʠʡ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʫ ʩʧʦʨʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ - ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʱʦʜʦ 

ʚʞʠʚʘʥʥʷ ʙʽʣʢʘ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʭʘʨʯʫʚʘʥʥ ̔ʩʧʦʨʪʩʤʝʥʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʽʣʢʠ ʟʘʡʤʘʶʪʴ ʥʘʡʚʘʞʣʠʚʽʰʝ ʤʽʩʮʝ ʫ 

ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʷʢ ʟʘ ʟʤʽʩʪʦʤ ʽ ʟʘ ʟʥʘʯʝʥʥʷʤ ʫ ʧʨʦʮʝʩʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ɼʦʚʛʠʡ ʯʘʩ ʚʯʝʥʽ ʚʚʘʞʘʣʠ, ʱʦ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. ʆʜʥʘʢ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʽʜ 5 ʜʦ 10% ʝʥʝʨʛʽʾ ʥʘʜʭʦʜʠʪʴ 

ʽʟ ʙʽʣʢʦʚʠʭ ʜʞʝʨʝʣ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘ ʘʥʘʝʨʦʙʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʝʥʰʦʶ 

ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʝʥʝʨʛʽʾ ʟ ʙʽʣʢʦʚʠʭ ʜʞʝʨʝʣ, ʥʽʞ ʪʨʠʚʘʣʘ ʨʦʙʦʪʘ 

ʘʝʨʦʙʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʥʩʠʚʥʘ ʩʠʣʦʚʘ ʨʦʙʦʪʘ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʩʴʦʛʦ 3-5% ʝʥʝʨʛʽʾ ʟ ʙʽʣʢʦʚʠʭ ʜʞʝʨʝʣ, ʪʦʜʽ ʷʢ ʪʨʠʚʘʣʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ ʤʦʞʫʪʴ ʥʘ 10% ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʝʥʝʨʛʽʻʶ ʟʘ 

ʨʘʭʫʥʦʢ ʢʘʪʘʙʦʣʽʟʤʫ ʙʽʣʢʽʚ. ɿʦʢʨʝʤʘ ʪʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 
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ʙʝʟʧʝʨʝʨʚʥʦʛʦ 1-2-ʛʦʜʠʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʚʥʽ 60-70% VO2max. ʇʨʠ 

ʮʴʦʤʫ, ʯʠʤ ʥʠʞʯʽ ʟʘʧʘʩʠ ʛʣʽʢʦʛʝʥʫ ʚ ʤ'ʷʟʘʭ, ʪʦ ʚʠʱʝ ʚʥʝʩʦʢ ʙʽʣʢʽʚ ʚ ʫʪʚʦʨʝʥʥʽ 

ʝʥʝʨʛʽʾ [1]. 

ɹ̔ ʛ ʥʘ ʜʦʚʛʽ ʜʠʩʪʘʥʮʽʾ, ʘʝʨʦʙʽʢʘ ʯʠ ʩʠʣʦʚʽ ʚʠʜʠ ʩʧʦʨʪʫ, ʧʨʠʨʦʜʥʦɹ 

ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʮʝʩ ʙʽʣʢʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ. ɸʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʜʝʛʨʘʜʘʮʽʾ 

ʙʽʣʢʘ ʟʨʦʩʪʘʻ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ. ɹʘʛʘʪʦ ʩʧʦʨʪʩʤʝʥʽʚ ʚʢʣʶʯʘʶʪ ɹ

ʜʦ ʩʚʦʛʦ ʨʘʮʽʦʥʫ ʙʽʣʦʢʚʤʽʩʥʽ ʧʨʦʜʫʢʪʠ ʽ ʧʨʦʪʝʾʥʦʚʽ ʜʦʙʘʚʢʠ, ʟʙʽʣʴʰʫʶʯʠ 

ʜʦʙʦʚʫ ʜʦʟʫ ʜʦ 400 ʛ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʘʞʣʠʚʽʰʠʤ ʻ ʥʝ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ, ʘ 

ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʨʝʩʠʥʪʝʟʫ. ɿʤʽʥʠ ʚ ʤ'ʷʟʦʚʽʡ ʪʢʘʥʠʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ, ʽ ʧʨʠʡʦʤ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ ʙʽʣʴʰʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʙʘʣʘʥʩ ʚ ʦʨʛʘʥʽʟʤʽ [2]. ʋʩʴʦʛʦ 6 ʛ. ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʘʙʦ 

ʙʣʠʟʴʢʦ 20 ʛ. ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʽʣʢʘ, ʚʞʠʚʘʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʽ ʚʽʜʨʘʟʫ 

ʧʽʩʣʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʥʷʪʪʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ 

ʤ'ʷʟʦʚʦʾ ʪʢʘʥʠʥʠ. ʊʨʝʥʫʚʘʥʥʷ ʥʘʪʱʝ ʘʙʦ ʙʝʟ ʧʨʠʡʦʤʫ ʜʝʷʢʠʭ ʙʽʣʢʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʞʽ ʥʝ ʙʫʜʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʜʦ ʘʜʘʧʪʘʮʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʪʨʝʙʘ ʫ ʙʽʣʢʫ ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 0,8 ʛ/ʢʛ ʥʘ ʜʝʥʴ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʚʠʪʨʠʚʘʣʽʩʪʴ ʚʠʢʣʠʢʘʶʪʴ ʪʨʝʥʫʚʘʣʴʥʫ ʘʜʘʧʪʘʮʽʶ, ʷʢʘ ʟʤʽʥʶʻ ʤʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ 

[3]. ʅʘ ʜʫʤʢʫ ʦʜʥʠʭ ʘʚʪʦʨʽʚ, ʩʧʦʨʪʩʤʝʥʠ ʤʘʶʪʴ ʦʪʨʠʤʫʚʘʪʠ 1,2-1,4 ʛ/ʢʛ ʙʽʣʢʽʚ, 

ʽʥh̔ ʚʚʘʞʘʶʪʴ, ʱʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʦ ʜʦ 1,6ʛ/ʢʛ, ʦʩʢʽʣʴʢʠ 

ʽʥʪʝʥʩʠʚʥʽ ʪʨʠʚʘʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʘʤʽʥʦʢʠʩʣʦʪ ʟ 

ʨʦʟʛʘʣʫʞʝʥʠʤ ʣʘʥʮʶʞʢʦʤ ï ʚʘʣʽʥʫ, ʣʝʡʮʠʥʫ ʪʘ ʽʟʦʣʝʡʮʠʥʫ [4]. 

ʋ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʨʦʟʚʠʚʘʶʪʴ ʘʥʘʝʨʦʙʥʽ ʘʣʘʢʪʘʪʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʦʪʨʝʙʘ ʚ 

ʙʽʣʢʫ ʧʽʜʚʠʱʝʥʘ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʦʪʨʠʤʫʚʘʪʠ 1,0-2,2 ʛ/ʢʛ. ʉʧʦʨʪʩʤʝʥʠ ʢʦʤʘʥʜʥʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ ʪʘ ʜʚʦʙʦʨʩʪʚʘ ʟ ʾʞʝʶ ʧʦʚʠʥʥʽ ʩʧʦʞʠʚʘʪʠ 1,4-1,7 ʛ/ʢʛ ʙʽʣʢʽʚ ʟʘ ʜʦʙʫ 

ʆʜʥʘʢ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ, ʱʦ ʩʧʦʨʪʩʤʝʥʠ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴ ʩʠʣʫ ʪʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠ ʜʦ 3-3,4 ʛ/ʢʛ ʙʽʣʢʽʚ. ɸʣʝ 

ʪʦʜʽ ʚ ʜʽʻʪʽ ʩʧʦʨʪʩʤʝʥʽʚ ʤʘʻ ʙʫʪʠ ʟʤʝʥʰʝʥʦ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ [5]. 

ɼʦʜʘʪʢʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʙʽʣʢʽʚ ʫʩʢʣʘʜʥʶʻ ʜʽʷʣʴʥʽʩʪʴ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. 

ʇʦʪʨʝʙʘ ʙʽʣʢʽʚ ʤʘʻ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʘ ʩʧʦʞʠʚʘʥʥʷʤ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʦ 
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ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʚʥʦʮʽʥʥʽ ʙʽʣʢʠ (ʤʦʣʦʢʦ, ʤ'ʷʩʦ, ʷʡʮʝ, ʨʠʙʘ). ɿʘ ʥʝʩʪʘʯʽ 

ʙʽʣʢʽʚ ʥʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤ'ʷʟʠ, ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ 

ʧʨʦʮʝʩʠ. ʅʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʢʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ɺʠʪʨʘʪʘ ʙʽʣʢʘ ʚ ʧʨʦʮʝʩʽ ʥʘʧʨʫʞʝʥʦʾ ʪʘ ʪʨʠʚʘʣʦʾ ʤ'ʷʟʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʘ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜʚʠʱʫʻ 

ʧʦʪʨʝʙʫ ʩʧʦʨʪʩʤʝʥʽʚ ʫ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʽ, ʷʢʘ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʥʦʨʤʘʤʠ 

ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ (0,8 ʛ/ʢʛ/ʜʦʙʫ) ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʚ 1,5-2,5 ʨʘʟʠ ʽ ʜʦʩʷʛʘʪʠ 

1,5-2,0 ʛ/ʢʛ/ʜʦʙʫ [6]. ʇʨʠ ʮʴʦʤʫ ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ 

ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʜʦʜʘʪʢʦʚʠʡ ʙʽʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʜʣʷ ʛʽʧʝʨʪʨʦʬʽʾ ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʧʽʜʪʨʠʤʢʠ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʫ, ʘ 

ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʪʨʝʥʫʶʪʴʩʷ ʫ ʚʠʜʘʭ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, - ʷʢ ʜʦʧʦʤʽʞʥʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʝʨʝʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ 

ʤ'ʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʤʽʨʥʽ ʪʨʝʥʫʚʘʣʴʥʽ ʪʘ ʟʤʘʛʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʤ'ʷʟʦʚʦʾ ʤʘʩʠ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʢʘʪʘʙʦʣʽʟʤʫ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʧʦʚʥʝʥʥʷ 

ʙʽʣʢʽʚ. ʉʘʤʝ ʪʦʤʫ ʫ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʨʦʙʦʪʠ ʪʘ 

ʧʨʦʷʚʠ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʭʘʨʯʦʚʠʡ ʨʘʮʽʦʥ, ʚ ʷʢʦʤʫ 

10-15% ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʾʞʽ ʟʘʧʦʚʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʢʽʚ, ʪʦʙʪʦ 

ʧʨʘʢʪʠʯʥʦ ʩʪʽʣʴʢʠ ʞ, ʩʢʽʣʴʢʠ ʽ ʜʣʷ ʰʚʠʜʢʽʩʥʦ-ʩʠʣʦʚʠʭ ʚʠʜʽʚ ʩʧʦʨʪʫ. ɹʽʣʴʰʝ 

ʪʦʛʦ, ʻ ʜʘʥʽ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʪʨʝʥʫʚʘʥʥʷ ʫ ʚʠʜʘʭ ʩʧʦʨʪʫ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʨʦʷʚʦʤ 

ʚʠʪʨʠʚʘʣʦʩʪʽ, ʚʠʤʘʛʘʻ ʥʘʚʽʪʴ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ, ʥʽʞ ʪʨʝʥʫʚʘʥʥʷ ʫ ʩʠʣʦʚʠʭ 

ʚʠʜʘʭ ʩʧʦʨʪʫ. 

ʉʝʨʝʜ ʚʯʝʥʠʭ ʜʦʩʽ ʪʨʠʚʘʻ ʜʠʩʢʫʩʽʷ, ʩʢʽʣʴʢʠ ʙʽʣʢʽʚ ʤʘʻ ʙʫʪʠ ʫ ʨʘʮʽʦʥʽ 

ʩʧʦʨʪʩʤʝʥʽʚ. ɹʘʛʘʪʦ ʭʪʦ ʟ ʥʠʭ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ, ʥʝ ʚʠʜʽʣʷʶʯʠ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ ʩʧʦʨʪʫ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʧʦʞʠʚʘʪʠ 1,2-1,7 ʛ/ʢʛ ʙʽʣʢʽʚ. ʋ ʜʝʷʢʠʭ ʨʦʙʦʪʘʭ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʧʽʜʛʦʪʦʚʮʽ ʢʫʣʴʪʫʨʠʩʪʽʚ, ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʧʦʞʠʚʘʪʠ ʙʽʣʴʰʝ 1 ʛ 

ʙʽʣʢʘ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ ʥʘ ʜʝʥʴ. ʈʘʟʦʤ ʟ ʪʠʤ, ʟʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʠʟʢʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʫ ʩʧʦʨʪʩʤʝʥʽʚ, ʱʦ ʥʘʧʨʫʞʝʥʦ ʪʨʝʥʫʶʪʴʩʷ, ʧʨʠ ʪʘʢʽʡ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʘʟʦʪʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʛʦ ʚʠʤʘʛʘʻ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʦʛʦ ʙʽʣʢʘ ʚ 1,5-2 ʨʘʟʠ. ʊʦʤʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ, ʱʦ 



66 

ʧʨʠʡʤʘʻʪʴʩʷ, ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʩʫʚʦʨʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʧʝʮʠʬʽʢʦʶ ʚʠʜʫ 

ʩʧʦʨʪʫ ʽ ʭʘʨʘʢʪʝʨʦʤ ʥʘʚʘʥʪʘʞʝʥʴ. ʋ ʧʝʨʽʦʜ ʦʩʦʙʣʠʚʦ ʥʘʧʨʫʞʝʥʠʭ ʪʨʝʥʫʚʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʙʘʛʘʪʴʦʭ ʚʠʜʘʪʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, 

ʱʦʜʝʥʥʝ ʩʧʦʞʠʚʘʥʥʷ ʙʽʣʢʘ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ ʤʦʞʝ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʠʪʠ 2,0 ʛ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʙʽʣʢʽʚ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʴ ʽ ʧʽʩʣʷ ʥʠʭ 

ʩʧʦʨʪʩʤʝʥʘʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʪʨʠʤʫʚʘʪʠ ʧʽʜʚʠʱʝʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ. ʇʦʪʨʝʙʘ 

ʦʨʛʘʥʽʟʤʫ ʚ ʙʽʣʢʘʭ ʟʘʣʝʞʠʪʴ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʪʨʠʚʘʣʦʩʪʽ  ̔ʦʙʩʷʛʫ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʣʢʽʚ, ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ, ʪʦʱʦ. 
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ʄʆʈʌʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɸʄʋʈʉʔʂʆɻʆ ʏɽɹɸʏʂɸ 

PSEUDORASBORA PARVA ɿɸʇʆʈɯɿʔʂʆɻʆ (ɼʅɯʇʈʆɺʉʔʂʆɻʆ) 

ɺʆɼʆʉʍʆɺʀʑɸ 

 

ɿʘʤʘʣʽʥ ɹʦʞʠʜʘʨ ʖʨʽʡʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ɭʩʽʧʦʚʘ ʅʘʪʘʣʽʷ ɹʦʨʠʩʽʚʥʘ, 

ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

ɺʩʪʫʧ / Introductions. ɸʤʫʨʩʴʢʠʡ ʯʝʙʘʯʦʢ Pseudorasbora parva 

(Temminck et Shlegel,1846) ï ʜʨʽʙʥʘ ʨʠʙʘ ʨʦʜʠʥʠ ʂʦʨʦʧʦʚʠʭ (Cyprinidae), ʷʢʘ ʥʝ 

ʤʘʻ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʦʪʝ ʧʨʠʚʘʙʣʶʻ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʩʚʦʾʤʠ 

ʫʥʽʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. 

ʇʨʠʨʦʜʥʠʤ ʘʨʝʘʣʦʤ ʤʝʰʢʘʥʥʷ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ʻ ʙʘʩʝʡʥ ʨ. ɸʤʫʨ ʪʘ 

ʽʥʰʠʭ ʨʽʯʦʢ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɸʟʽʾ. ʋ ʚʦʜʦʡʤʘʭ ʋʢʨʘʾʥʠ ʯʝʙʘʯʦʢ ʩʪʘʚ 

ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʥ 

ʧʦʪʨʘʧʠʚ ʫ ʚʦʜʦʡʤʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʚʠʧʘʜʢʦʚʦ ʧʽʜ ʯʘʩ ʘʢʣʽʤʘʪʠʟʘʮʽʾ 

ʨʦʩʣʠʥʦʾʜʥʠʭ ʨʠʙ ɼʘʣʝʢʦʩʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɿʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʚʽʥ 

ʨʦʟʧʦʚʩʶʜʠʚʩʷ ʫ ʚʩʽʭ ʚʦʜʦʩʭʦʚʠʱʘʭ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ. ʅʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ɿʘʧʦʨʽʟʴʢʦʛʦ (ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʚʦʜʦʩʭʦʚʠʱʘ ʡʦʛʦ ʯʠʩʝʣʴʥʽʩʪʴ ʜʦʩʷʛʘʣʘ 

90 ʝʢʟ./100 ʤ
2
 (ɹʫʣʘʭʦʚ ʪʘ ʽʥ., 2008). ʏʝʨʝʟ ʰʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʩʚʦʻʾ ʯʠʩʝʣʴʥʦʩʪʽ 

ʯʝʙʘʯʦʢ ʩʪʘʚ ʟʘʛʨʦʟʣʠʚʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ʫ ʞʠʚʣʝʥʥʽ ʤʦʣʦʜʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʜʽʚ 

ʨʠʙ (ʅʦʚʽʮʴʢʠʡ, 2019). 

 

ʎʽʣʴ ʨʦʙʦʪʠ /Aim. ʎʽʣʣʶ ʥʘʰʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʩʫʯʘʩʥʦʾ ʧʦʧʫʣʷʮʽʾ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ, ʷʢʘ ʤʝʰʢʘʻ ʥʘ ʧʨʠʙʝʨʝʞʥʠʭ 

ʜʽʣʷʥʢʘʭ ɿʘʧʦʨʽʟʴʢʦʛʦ (ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʚʦʜʦʩʭʦʚʠʱʘ, ʩʘʤʝ ʪʘʤ, ʜʝ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʜʣʷ ʥʘʛʫʣʫ ʤʦʣʦʜʴ ʽʥʰʠʭ ʚʠʜʽʚ ʨʠʙ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ / Materials and methods. ɯʭʪʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʩ. ʉʪʘʨʽ ʂʘʡʜʘʢʠ). 

ɺʽʜʣʦʚ ʨʠʙ ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʘʣʴʢʦʚʠʤ ʥʝʚʦʜʦʤ ʟʘʚʜʦʚʞʢʠ 10 ʤ. ɺʽʜʽʙʨʘʥʽ ʧʨʦʙʠ 

ʬʽʢʩʫʚʘʣʠ 4%-ʥʠʤ ʨʦʟʯʠʥʦʤ ʬʦʨʤʘʣʽʥʫ. ɿʘ ʚʽʜʥʦʩʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʤʦʣʦʜʽ 

ʧʨʠʡʤʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʨʠʙ ʥʘ 100 ʤ
2
 ʧʣʦʱʽ ʦʙʣʦʚʫ. ʇʦʚʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ 

ʘʥʘʣʽʟ ʨʠʙ ʧʨʦʚʦʜʠʚʩʷ ʟʛʽʜʥʦ ʢʣʘʩʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʚ ʽʭʪʽʦʣʦʛʽʾ (ʇʨʘʚʜʠʥ, 1966). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ / Results and discussion. 

ʏʠʩʝʣʴʥʽʩʪʴ ʯʝʙʘʯʢʘ ʘʤʫʨʩʴʢʦʛʦ ʥʘ ʣʽʪʦʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ɿʘʧʦʨʽʟʴʢʦʛʦ 

(ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʚʦʜʦʩʭʦʚʠʱʘ ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ ʚʽʜ ʚʽʜ 5 ʜʦ 18 ʝʢʟ./100 ʤ
2
 ʽ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʤʽʩʮʷ ʚʽʜʙʦʨʫ. ʅʘʡʤʝʥʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʝʙʘʯʢʽʚ ʙʫʣʘ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʧʨʠʙʝʨʝʞʥʠʭ ʜʽʣʷʥʢʘʭ, ʧʦʟʙʘʚʣʝʥʠʭ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫʩʝʨʝʜʥʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʘʤʫʨʩʢʦʛʦ ʯʝʙʘʯʢʘ ʚ ɿʘʧʦʨʽʟʴʢʦʤʫ (ɼʥʽʧʨʦʚʩʴʢʦʤʫ) ʚʦʜʦʩʭʦʚʠʱ ʟʘ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʴ ʨʦʢʽʚ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʣʘʩʴ (ʌʝʜʦʥʝʥʢʦ, ʄʘʨʝʥʢʦʚ, 2013). ɿʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʥʠʤʠ ʚ ʽʥʰʠʭ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱʘʭ ʯʠʩʝʣʴʥʽʩʪʴ 

ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ʤʘʻ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʘʢ, ʫ ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʚʠʱʝ 

ʂʘʤôʷʥʩʴʢʦʤʫ (ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʤʫ) ʚʦʜʦʩʭʦʚʠʱʽ ʫʩʝʨʝʜʥʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ʜʦʩʷʛʘʻ 29,3 Ñ 5,7 ʵʢʟ./100 ʤ
2 

(ɼʠʜʝʥʢʦ, 2013). ʋ 

ʂʨʝʤʝʥʯʫʢʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʚʦʥʘ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 8,9 ʝʢʟ./100 ʤ
2 

(ʂʦʪʦʚʩʢʘʷ, ʍʨʠʩʪʝʥʢʦ, 2013). ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʦʯʝʚʠʜʥʦ, ʧʦʚôʷʟʘʥʽ ʟ 

ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʦʜʦʩʭʦʚʠʱ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʯʝʙʘʯʢʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʘ ʤʽʣʢʦʚʦʜʥʠʭ ʟʦʥʘʭ ʟʽ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ 

ʟʘʨʦʩʪʘʥʥʷ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʇʨʠ ʥʘʜʤʽʨʥʦʤʫ ʘʙʦ ʩʣʘʙʢʦʤʫ ʟʘʨʦʩʪʘʥʥʽ 

ʘʢʚʘʪʦʨʽʾ, ʯʠʩʝʣʴʥʽʩʪʴ ʯʝʙʘʯʢʘ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ (ɼʠʜʝʥʢʦ, 2013). 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ɿʘʧʦʨʽʟʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʜʧʦʚʽʜʘʣʠ ʟʘʛʘʣʴʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʚʠʜʫ: ʪʽʣʦ ʚʠʜʦʚʞʝʥʝ, ʩʧʠʥʘ 

ʩʚʽʪʣʦ-ʩʽʨʘ, ʙʦʢʠ ʩʚʽʪʣʽʰʽ. ʈʦʪ ʤʘʣʝʥʴʢʠʡ, ʚʝʨʭʥʽʡ. ʅʘ ʙʦʮʽ ʪʽʣʘ ʪʷʛʥʝʪʴʩʷ ʪʝʤʥʘ 

ʩʤʫʞʢʘ, ʣʫʩʢʘ ʚʝʣʠʢʘ. ɿʘ ʚʽʢʦʚʠʤ ʩʢʣʘʜʦʤ ʫ ʧʦʧʫʣʷʮʽʾ ʜʦʤʽʥʫʚʘʣʠ ʩʪʘʪʝʚʦʟʨʽʣʽ 

ʦʩʦʙʠʥʠ 2-3-ʭ ʣʽʪʥʴʦʛʦ ʚʽʢʫ (85 %).  

ɸʙʩʦʣʶʪʥʘ ʜʦʚʞʠʥʘ (L) ʨʠʙ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 3,1 ʜʦ 6,1 ʩʤ (ʫ ʩʝʨʝʜʥʴʦʤʫ 
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4,36Ñ0,09 ʩʤ). ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʤʘʩʘ ʨʠʙ ʫ ʧʦʧʫʣʷʮʽʾ ʟʤʽʥʶʚʘʣʘʩʴ ʚʽʜ 1,4 ʜʦ 13,5 ʛ 

(ʫ ʩʝʨʝʜʥʴʦʤʫ 4,78Ñ0,01 ʛ). ʋ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ, 

ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʥʽ ʱʦʜʦ ʯʝʙʘʯʢʽʚ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʅʦʚʠʮʢʠʡ ʠ 

ʜʨ., 2015) ʪʘ ʯʝʙʘʯʢʽʚ ʟ ʙʘʩʝʡʥʫ ʨ. ɸʤʫʨ, ʷʢʘ ʻ ʧʨʠʨʦʜʥʠʤ ʘʨʝʘʣʦʤ ʤʝʰʢʘʥʥʷ 

ʮʴʦʛʦ ʚʠʜʫ (ʄʫʭʘʯʝʚʘ, 1950). 

ʊʘʙʣʠʮʷ 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ɿʘʧʦʨʽʟʴʢʦʛʦ 

(ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʚʦʜʦʩʭʦʚʠʱʘ 

ʇʦʢʘʟʥʠʢʠ ɼʥʽʧʨʦʚʩʴʢʽ ʚʦʜʦʩʭʦʚʠʱʘ ɹʘʩʝʡʥ ʨʽʢʠ ɸʤʫʨ, 

n=20 ɿʘʧʦʨʽʟʴʢʝ, 

n=82 

ʂʨʝʤʝʥʯʫʮʴʢʝ, 

n=30 

ab (L), ʩʤ 4,36Ñ0,09 6,37Ñ2,1 5,32 

ʘn (lr), ʩʤ 0,302Ñ0,009 - 0,45 

np (do) ï ʜʽʘʤʝʪʨ ʦʢʘ 0,237Ñ0,007 2,45Ñ0,81  

ʘʦ (lʩ) ï ʜʦʚʞʠʥʘ ʛʦʣʦʚʠ 0,988Ñ0,027 - 1,33 

lm ï ʚʠʩʦʪʘ ʛʦʣʦʚʠ ʙʽʣʷ ʧʦʪʠʣʠʮʽ 0,66Ñ0,01 - 0,33 

gh (H) ï ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʪʽʣʘ 0,9Ñ0,02 2,91Ñ0,38 1,32 

ik (h) ï ʥʘʡʤʝʥʰʘ ʚʠʩʦʪʘ ʪʽʣʘ  0,397Ñ0,013 1,42Ñ0,18 0,63 

ʘq (aD) ï ʘʥʪʝʜʦʨʩʘʣʴʥʘ ʚʽʜʩʪʘʥʴ 1,871Ñ0,042 5,14Ñ0,26 2,81 

ʫ1d (pl) ï ʜʦʚʞʠʥʘ ʭʚʦʩʪʦʚʦʛʦ 

ʩʪʝʙʣʘ. 

0,462Ñ0,019 2,09Ñ0,34  

qs (lD) ï ʜʦʚʞʠʥʘ ʦʩʥʦʚʠ 

ʩʧʠʥʥʦʛʦ ʧʣʘʚʮʷ 

0,61Ñ0,019 1,42Ñ0,34 0,68 

tu (hD) ï ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ 

ʩʧʠʥʥʦʛʦ ʧʣʘʚʮʷ 

0,667Ñ0,015 1,76Ñ0,28 1,18 

ʫʫ1 (lɸ) ï ʜʦʚʞʠʥʘ ʦʩʥʦʚʠ 

ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʮʷ 

0,645Ñ0,087 - 0,44 

ej (hA) ï ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ 

ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʮʷ 

0,526Ñ0,912 1,23Ñ0,2 0,88 

vʭ (lʈ) ï ʜʦʚʞʠʥʘ ʛʨʫʜʥʦʛʦ 

ʧʨʘʚʮʷ 

0,5Ñ0,01 1,58Ñ0,28  

zz1 (lV) ï ʜʦʚʞʠʥʘ ʯʝʨʝʚʥʦʛʦ 

ʧʣʘʚʮʷ 

0,43Ñ0,01 - 0,98 

vz (PV) ï ʧʝʢʪʨʦʚʝʥʪʨʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ 

0,87Ñ0,03 2,49Ñ0,34  

zʫ (VA) ï ʚʝʥʪʨʦʘʥʘʣʴʥʘ ʚʽʜʩʪʘʥʴ 0,739Ñ021 2,1Ñ0,33  

 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʧʣʘʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʦʩʦʙʠʥ 

ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʫʣʠ ʥʠʞʯʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʯʝʙʘʯʢʦʤ ʂʨʝʤʝʥʯʫʮʴʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. ɺʠʢʣʶʯʝʥʥʷʤ ʙʫʚ ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʟʘ 

ʉʤʽʪʦʤ (ʘʩ ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʨʠʣʘ ʜʦ ʢʽʥʮʷ ʩʝʨʝʜʥʽʭ ʧʨʦʤʝʥʽʚ ʭʚʦʩʪʦʚʦʛʦ 

ʧʣʘʚʮʷ). ʋ ʨʠʙ ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʽʨʦʛʽʜʥʦ ʚʠʱʝ ʥʘ 
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(45 %). ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʨʽʟʥʠʮʷ ʚ ʽʥʰʠʭ ʧʣʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʤʽʞ 

ʯʝʙʘʯʢʘʤʠ ʜʚʦʭ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ, ʦʢʨʽʤ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʪʽʣʘ (L), 

ʙʫʣʘ ʚʽʨʦʛʽʜʥʘ (ʨ Ò 0,001 ï 0,05). ʅʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʙʫʣʘ ʚ ʧʦʢʘʟʥʠʢʘʭ ʜʽʘʤʝʪʨʫ 

ʦʢʘ (90 %), ʥʘʡʙʽʣʴʰʦʾ ʽ ʥʘʡʤʝʥʰʦʾ ʚʠʩʦʪʠ ʪʽʣʘ (69 ʽ 72 % ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʚ 

ʜʦʚʞʠʥʽ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʘ (78 %). ɼʝʰʦ ʤʝʥʰʘ ʙʫʣʘ ʨʽʟʥʠʮʷ ʫ ʜʦʚʞʠʥʽ 

ʧʣʘʚʮʽʚ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʝʙʘʯʢʽʚ ʨ. ɸʤʫʨ ʽ 

ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʦʩʪʘʥʥʽʭ ʫʩʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʠʞʯʝ 

ʥʘ 29 ï 91 %. ʅʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʚʽʜʤʽʯʘʣʘʩʴ ʫ ʟʥʘʯʝʥʥʷʭ ʜʽʘʤʝʪʨʫ ʦʢʘ ʽ 

ʜʦʚʞʠʥʠ ʭʚʦʩʪʦʚʦʛʦ ʩʪʝʙʣʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ 

ʚʽʨʦʛʽʜʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʣʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʘʤʫʨʩʴʢʠʭ ʯʝʙʘʯʢʽʚ ʨʽʟʥʠʭ 

ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ. ɿʤʝʥʰʝʥʽ ʣʽʥʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʘʤʫʨʩʴʢʠʭ ʯʝʙʘʯʢʽʚ 

ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʧʦʨʽʚʥʷʥʦ ʟ ʂʨʝʤʝʥʯʫʮʴʢʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʚʽʜʩʪʘʚʘʥʥʷ ʚ ʨʦʩʪʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʠʪʴ ʩʣʘʙʢʠʤ ʨʦʟʚʠʪʢʦʤ 

ʟʦʦʧʣʘʥʢʪʦʥʫ (0,78 ʛ/ʤ
3
), ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɿʘʧʦʨʽʟʴʢʦʛʦ (ɼʥʽʧʨʦʚʩʴʢʦʛʦ) 

ʚʦʜʦʭʦʚʠʱʘ (ʌʝʜʦʥʝʥʢʦ ʪʘ ʽʥ., 2012). 

ɺʠʩʥʦʚʢʠ./Conclusions. 

1. ʏʠʩʝʣʴʥʽʩʪʴ ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ʚ ɿʘʧʦʨʽʟʴʢʦʤʫ (ɼʥʽʧʨʦʚʩʴʢʦʤʫ) 

ʚʦʜʦʩʭʦʚʠʱʽ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʘʩʴ ʽ ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 

ʚʽʜ ʚʽʜ 5 ʜʦ 18 ʝʢʟ./100 ʤ
2
. 

2. ʋʩʝʨʝʜʥʝʥʘ ʜʦʚʞʠʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʘʤʫʨʩʴʢʠʭ ʯʝʙʘʯʢʽʚ ʫ ɿʘʧʦʨʽʟʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʂʨʝʤʝʥʯʫʮʴʢʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ ʽ ʨ. ɸʤʫʨ ʧʨʠʨʦʜʥʠʤ 

ʘʨʝʘʣʦʤ ʤʝʰʢʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʨʠʙ, ʙʫʣʘ ʥʠʞʯʝ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 32 % ʽ 18 %. 

ʇʨʠʯʠʥʦʶ ʫʧʦʚʽʣʴʥʝʥʦʛʦ ʨʦʩʪʫ ʯʝʙʘʯʢʽʚ ʫ ɿʘʧʦʨʽʟʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʻ, 

ʦʯʝʚʠʜʥʦ, ʦʙʤʝʞʝʥʠʡ ʨʦʟʚʠʪʦʢ ʟʦʦʧʣʘʥʢʪʦʥʫ ï ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʦʙô̒ ʢʪʫ 

ʨʠʙ. 

3. ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʘʤʫʨʩʢʦʛʦ ʯʝʙʘʯʢʘ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʡʞʝ ʟʘ ʚʩʽʤʘ 

ʧʦʨʽʚʥʶʚʘʣʴʥʠʤʠ ʧʣʘʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʦʢʨʽʤ ʜʦʚʞʠʥʠ ʟʘ ʉʤʽʪʦʤ, ʯʝʙʘʯʢʠ 

ɿʘʧʦʨʽʟʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʨʦʛʽʜʥʦ ʧʦʩʪʫʧʘʣʠʩʴ ʯʝʙʘʯʢʘʤ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʽ ʨ. ɸʤʫʨ. ɿʥʠʞʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʘʩʪʠʯʥʠʭ ʦʟʥʘʢ ʽ ʪʫʛʦʨʦʩʣʽʩʪʴ 
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ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʦʯʽʢʫʚʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ 

ʘʤʫʨʩʴʢʦʛʦ ʯʝʙʘʯʢʘ ʚ ɿʘʧʦʨʽʟʴʢʦʤʫ (ɼʥʽʧʨʦʚʩʴʢʦʤʫ) ʚʦʜʦʩʭʦʚʠʱʽ ʥʝ ʤʘʻ 

ʧʽʜʩʪʘʚʠ. 
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ɔ-ɻʃʋʊɸʄɯʃʊʈɸʅʉʌɽʈɸɿʅɸ ɸʂʊʀɺʅɯʉʊʔ ʋ ʉʀʈʆɺɸʊʎɯ ʂʈʆɺɯ 

ʑʋʈɯɺ ɿɸ ʋʄʆɺ ɺɺɽɼɽʅʅʗ ʈɯɿʅʀʍ ɼʆɿ ɼʀɽʊʀʃʌʊɸʃɸʊʋ 

 

ʂʝʮʘ ʆʢʩʘʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ɹʘʥʘʨʴ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʄʘʩʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤ ʧʦʩʪʽʡʥʦ ʚʠʚʯʘʪʠ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʮʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ɼʦ ʪʘʢʠʭ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʝʯʦʚʠʥ, 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʬʪʘʣʘʪʠ. ʎʽ ʨʝʯʦʚʠʥʠ ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʛʨʫʧʫ ʝʬʽʨʽʚ 

ʬʪʘʣʝʚʦʾ ʢʠʩʣʦʪʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʜʦʚʞʠʥʦʶ ʪʘ ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʘʣʢʽʣʴʥʠʭ ʙʽʯʥʠʭ ʣʘʥʮʶʛʽʚ. ɼʦʚʛʦʣʘʥʮʶʛʦʚʽ 

ʬʪʘʣʘʪʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʘ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʬʪʘʣʘʪʠ 

ʷʢ ʨʦʟʯʠʥʥʠʢʠ. ʉʝʨʝʜ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʬʪʘʣʘʪʽʚ ʩʴʦʛʦʜʥʽ ʥʘʡʰʠʨʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʝʪʠʣʬʠʘʣʘʪ (ɼɽʌ). 

ʄʝʪʘʙʦʣʽʟʤ ʬʪʘʣʘʪʽʚ, ʷʢ ʽ ʽʥʰʠʭ ʢʩʝʥʦʙʽʦʪʠʢʽʚ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ. 

ʇʨʦʪʝ, ʮʽ ʞ ʨʝʯʦʚʠʥʠ ʪʘ ʾʭʥʽ ʤʝʪʘʙʦʣʽʪʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ, ʱʦ ʧʦʨʫʰʠʪʴ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʶ ʢʩʝʥʦʙʽʦʪʠʢʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʟʥʘʯʠʪʠ ʝʥʟʠʤʥʫ ʘʢʪʠʚʥʽʩʪʴ ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʜʦʟ ʜʠʝʪʠʣʬʪʘʣʘʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʥʘ 

ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 110-130 ʛʨʘʤ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ ʫ ʚʽʚʘʨʽʾ ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʚʦʜʠ. 

ɺʠʢʦʨʠʩʪʘʥʠʡ ʨʘʮʽʦʥ ʙʫʚ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʟʘ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ ʪʘ 

ʤʘʢʨʦʥʫʪʨʽʻʥʪʘʤʠ. 

ʋʩʽ 36 ʱʫʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʦʜʽʣʠʣʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

ɯ ï ʢʦʥʪʨʦʣʴʥʘ (ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ) (n=12); ɯɯ ï ʱʫʨʽ, ʷʢʠʤ ʱʦʜʝʥʥʦ ʚʚʦʜʠʣʠ ɼɽʌ 

https://www.sciencedirect.com/topics/medicine-and-dentistry/plasticizer
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ʫ ʜʦʟʽ 2,5 ʤʛ/ʢʛ ʤʘʩʠ ʪʚʘʨʠʥ (n=12); ɯɯɯ ï ʱʫʨʽ, ʷʢʠʤ ʱʦʜʝʥʥʦ ʚʚʦʜʠʣʠ ɼɽʌ ʫ 

ʜʦʟʽ 5,4 ʤʛ/ʢʛ ʤʘʩʠ ʪʚʘʨʠʥ (n=12). 

ɼɽʌ ʚʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 21-ʾ ʜʦʙʠ, ʪʦʜʽ ʷʢ ʝʚʪʘʥʘʟʽʶ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

14-ʫ ʪʘ 21-ʫ ʜʦʙʠ ʚʽʜ ʧʦʯʘʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʩʝʥʦʙʽʦʪʠʯʥʦʛʦ ʟʘʩʦʙʫ. ʂʨʦʚ ʫ 

ʪʚʘʨʠʥ ʚʽʜʙʠʨʘʣʠ ʫ ʮʝʥʪʨʠʬʫʞʥʽ ʧʨʦʙʽʨʢʠ (ʙʝʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ) ʟ ʩʦʥʥʦʾ 

ʘʨʪʝʨʽʾ. ʇʽʩʣʷ ʟʘʙʦʨʫ ʢʨʦʚʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʨʦʙʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠ 1500 ʦʙ/ʭʚ. ʋ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ 

ʝʥʟʠʤʥʫ ʘʢʪʠʚʥʽʩʪʴ ɻɻʊ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɻɻʊ ï ʮʝ ʦʜʠʥ ʽʟ ʤʘʨʢʝʨʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʧʝʯʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʝʥʟʠʤ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ 

ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ, ʪʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʜʠʩʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʴʦʛʦ ʦʨʛʘʥʫ.  

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʦʪʠʨʥʘʜʮʷʪʠʜʝʥʥʝ 

ʚʚʝʜʝʥʥʷ ɼɽʌ ʫ ʜʦʟʽ 2,5 ʤʛ ʥʘ ʢʛ ʤʘʩʠ ʪʚʘʨʠʥ ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʥʘʯʝʥʴ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ɿʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ʚʠʱʠʭ ʜʦʟ ɼɽʌ (5,4 ʤʛ/ʢʛ) ʧʨʦʪʷʛʦʤ 

ʯʦʪʠʨʥʘʜʮʷʪʠ ʜʥʽʚ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʝʥʟʠʤʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʊʘʢ, ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ 1,4 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʨÒ0,05) (ʨʠʩ.1). ɺʨʘʭʦʚʫʶʯʠ 

ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ɻɻʊ ʫ ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʟʠʤʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʚʠʚʽʣʴʥʝʥʥʷ ʮʴʦʛʦ 

ʝʥʟʠʤʫ ʟ ʛʝʧʘʪʦʮʠʪʽʚ.  

 

ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʜʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ɼɽʌ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʪʠʞʥʽʚ 

ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʽʥ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʪʦʜʽ 

ʷʢ ʚʚʝʜʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʤʦʛʣʦ ʧʨʦʷʚʣʷʪʠ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʡ ʝʬʝʢʪ ʥʘ ʢʣʽʪʠʥʠ 

ʧʝʯʽʥʢʠ. ɺʠʷʚʣʝʥʠʡ ʬʘʢʪ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʛʝʧʘʪʦʪʦʢʩʠʯʥʽʩʪʴ ɼɽʌ ʫ ʚʠʩʦʢʠʭ 

ʜʦʟʘʭ ʚʞʝ ʧʽʩʣʷ ʜʚʦʪʠʞʥʝʚʦʛʦ ʱʦʜʝʥʥʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʦʨʛʘʥʽʟʤ. 
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ʈʠʩ. 1. ɽʥʟʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ʟʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʜʦʟ ʜʠʝʪʠʣʬʪʘʣʘʪʫ 

 

ʇʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʪʘ ʪʝʨʤʽʥʫ ʚʚʝʜʝʥʥʷ ɼɽʌ ʚ ʦʨʛʘʥʽʟʤ ʝʥʟʠʤʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ɻɻʊ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʱʝ ʙʽʣʴʰʦʶ ʤʽʨʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 21-ʫ 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʫ 1,3 

ʨʘʟʠ ʟʘ ʫʤʦʚ ʚʚʝʜʝʥʥʷ ɼɽʌ ʫ ʜʦʟʽ 2,5 ʤʛ ʥʘ ʢʛ ʤʘʩʠ ʪʚʘʨʠʥ ʪʘ ʫ 1,9 ʨʘʟʠ ʟʘ ʫʤʦʚ 

ʚʚʝʜʝʥʥʷ ɼɽʌ ʫ ʜʦʟʽ 5,4 ʤʛ ʥʘ ʢʛ ʤʘʩʠ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ.1). ʊʦʙʪʦ, ʜʦʚʛʦʪʨʠʚʘʣʝ ʚʚʝʜʝʥʥʷ ʥʘʚʽʪʴ ʩʝʨʝʜʥʽʭ ʜʦʟ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʬʝʨʤʝʥʪʝʤʽʾ ɻɻʊ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʥʟʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘ ʜʽʾ ɼɽʌ 

ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ. ɺʽʜʦʤʦ, ʱʦ ɻɻʊ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ, ʪʦʤʫ ʙʫʜʴ-ʷʢʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʮʽʻʾ ʙʽʦʣʦʛʽʯʥʦʾ ʤʝʤʙʨʘʥʠ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 

ʚʠʚʽʣʴʥʝʥʥʷʤ ɻɻʊ ʫ ʢʨʦʚôʷʥʝ ʨʫʩʣʦ. ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʤʝʤʙʨʘʥʦʜʝʩʪʨʫʢʪʠʚʥʫ ʜʽʶ ɼɽʌ ʧʨʦʷʚʣʷʻ ʧʨʠ 

ʪʨʠʪʠʞʥʝʚʦʤʫ ʚʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʩʝʥʦʙʽʦʪʠʢʘ ʚ ʦʨʛʘʥʽʟʤ ʫ ʜʦʟʽ 5,4 ʤʛ/ʢʛ 

ʤʘʩʠ ʪʚʘʨʠʥ. 
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ɺʠʩʥʦʚʢʠ. ɺʠʷʚʣʝʥʘ ʥʘʤʠ ʛʽʧʝʨʬʝʨʤʝʥʪʝʤʽʷ ɻɻʊ ʚʢʘʟʫʻ ʥʘ 

ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʟʘ ʜʽʾ ʨʽʟʥʠʭ ʜʦʟ ɼɽʌ. ʇʦʨʫʰʝʥʥʷ ʫ ʧʝʯʽʥʮʽ 

ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʪʘ ʧʦʨʫʰʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʫ ʦʨʛʘʥʽʟʤʽ. ʊʨʠʪʠʞʥʝʚʝ ʚʚʝʜʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʷʢ 

ʚʠʩʦʢʠʭ, ʪʘʢ ʽ ʩʝʨʝʜʥʽʭ ʜʦʟ ɼɽʌ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʙʽʣʦʢ-ʩʠʥʪʝʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʚʠʭʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʝʥʟʠʤʫ ʚ ʢʨʦʚôʷʥʝ 

ʨʫʩʣʦ. 
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ʋʉʂʃɸɼʅɽʅʅʗ ʇʈʀ ɽʅʊɽʈʆɹɯʆɿɯ ʋ ɾɯʅʆʂ 

 

ʂʦʪʦʚʘ ɺʘʣʝʨʽʷ ʆʣʝʢʩʽʾʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʝʱʝʨʷʢʦʚʘ ɯʨʠʥʘ ʇʘʚʣʽʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʙʽʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʩʪʨʠʢʠ (ɽnterobius vermicularis) - ʮʝ ʢʦʥʪʘʢʪʥʽ ʛʝʣʴʤʽʥʪʠ, ʱʦ 

ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʚ ʣʶʜʠʥʠ ʫ ʚʝʨʭʥʽʭ ʚʽʜʜʽʣʘʭ ʪʦʚʩʪʦʾ ʪʘ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʡ ʩʧʨʠʯʠʥʷʶʪʴ ʝʥʪʝʨʦʙʽʦʟ. ɽʥʪʝʨʦʙʽʦʟ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʝʣʴʤʽʥʪʦʟʽʚ ʣʶʜʠʥʠ, ʟʘʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʦʨʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʯʝʨʝʟ ʙʨʫʜʥʽ ʨʫʢʠ ʡ ʪʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘ ʥʴʦʛʦ ʭʚʦʨʽʶʪʴ ʩʘʤʝ 

ʜʽʪʠ, ʙʦ ʚʦʥʠ ʯʘʩʪʦ ʪʷʛʥʫʪʴ ʩʚʦʾ ʨʫʢʠ ʜʦ ʨʦʪʘ. ɽʥʪʝʨʦʙʽʦʟ ʣʝʛʢʦ ʚʠʷʚʠʪʠ ʡ 

ʚʠʣʽʢʫʚʘʪʠ, ʡʦʛʦ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʜʦʚʦʣʽ ʥʝ ʪʷʞʢʽ ï ʮʝ ʩʚʝʨʙʽʞ ʧʝʨʽʘʥʘʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʙʽʣʴ ʞʠʚʦʪʘ, ʥʫʜʦʪʘ, ʯʘʩʪʽ ʟʘʧʦʨʠ ʯʠ ʧʨʦʥʦʩ, ʪʘʢʦʞ ʫ ʜʽʪʝʡ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʚʪʦʤʣʶʚʘʥʽʩʪʴ, ʝʥʫʨʝʟ ʪʘ ʽʥ. ɿʘʛʘʣʦʤ ʮʝʡ 

ʛʝʣʴʤʽʥʪʦʟ ʚʚʘʞʘʻʪʴʩʷ ʣʝʛʢʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘʣʝ ʚʦʥʦ ʚʠʥʠʢʘʻ ʪʘʢʦʞ ʽ ʚ 

ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ʡ ʙʝʟ ʣʽʢʫʚʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʝʨʡʦʟʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʝʥʪʝʨʦʙʽʦʟ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʜʣʷ ʞʽʥʦʢ.  

ʎʽʣʴ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʚʠʧʘʜʢʠ ʫʩʢʣʘʜʥʝʥʴ 

ʝʥʪʝʨʦʙʽʦʟʫ ʫ ʞʽʥʦʢ, ʾʭ ʧʨʦʷʚʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʩʧʦʩʦʙʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʟ ʮʽʻʾ ʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʩʘʤʧʝʨʝʜ ʨʦʟʛʣʷʥʴʤʦ ʷʢ ʛʦʩʪʨʠʢʠ ʤʦʞʫʪʴ 

ʧʦʪʨʘʧʠʪʠ ʜʦ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ ʞʽʥʢʠ. ʊʘʢʠʭ ʰʣʷʭʽʚ ʜʝʢʽʣʴʢʘ, ʙʦ ʧʨʠ ʝʥʪʝʨʦʙʽʦʟʽ 

ʤʦʞʣʠʚʘ ʘʫʪʦʨʝʽʥʚʘʟʽʷ ï ʢʦʣʠ ʞʽʥʢʘ ʥʝ ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ 

ʩʘʤʘ ʟʘʥʦʩʠʪʴ ʛʝʣʴʤʽʥʪʽʚ ʜʦ ʧʽʭʚʠ ʘʙʦ ʨʝʪʨʦʽʥʚʘʟʽʷ - ʢʦʣʠ ʣʠʯʠʥʢʠ, ʱʦ 

ʚʠʜʽʣʠʣʠʩʷ ʟ ʷʻʮʴ ʧʦʯʠʥʘʶʪʴ ʤʽʛʨʫʚʘʪʠ ʟ ʧʝʨʽʘʥʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʯʝʨʝʟ ʘʥʘʣʴʥʠʡ 

ʦʪʚʽʨ ʫ ʢʠʰʢʽʚʥʠʢ ʡ ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʤʦʞʫʪʴ ʟʘʧʦʚʟʘʪʠ ʜʦ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ ʡ 
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ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. ʈʦʟʛʣʷʥʴʤʦ ʩʠʤʧʪʦʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʞʽʥʦʢ ʧʽʜ 

ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʛʦʩʪʨʠʢʽʚ ʫ ʩʪʘʪʝʚʠʭ ʰʣʷʭʘʭ, ʛʝʣʴʤʽʥʪʦʟʠ ʟʜʘʪʥʽ ʘʢʪʠʚʥʦ 

ʧʝʨʝʩʫʚʘʪʠʩʷ, ʪʦʤʫ ʧʦʤʽʪʠʪʠ ʾʭ ʥʘʷʚʥʽʩʪʴ ʜʦʩʠʪʴ ʣʝʛʢʦ, ʚʦʥʠ ʩʧʨʠʯʠʥʷʶʪʴ 

ʧʦʯʝʨʚʦʥʽʥʥʷ ʪʘ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʧʽʭʚʠ, ʩʚʝʨʙʽʥʥʷ, ʙʦʣʶʯʽ ʚʽʜʯʫʪʪʷ ʧʽʜ ʯʘʩ 

ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, ʪʘʢʦʞ ʞʽʥʢʠ ʯʘʩʪʦ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʚʦʨʫʰʽʥʥʷ ʚʩʝʨʝʜʠʥʽ 

ʧʽʭʚʠ, ʪʘ ʚ ʥʠʭ ʧʦʯʠʥʘʶʪʴʩʷ ʨʷʩʥʽ ʚʠʜʽʣʝʥʥʷ ʤʦʣʦʯʥʦʛʦ ʯʠ ʪʚʦʨʦʞʠʩʪʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʛʝʣʴʤʽʥʪʠ ʟʜʘʪʥʽ ʚʽʣʴʥʦ ʧʝʨʝʩʫʚʘʪʠʩʷ ʚ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʘʭ, ʪʦʞ ʚʦʥʠ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʽʭʚʠ, ʘ ʡ ʚ ʤʘʪʢʫ, ʬʘʣʣʦʧʽʻʚʽ 

ʪʨʫʙʠ, ʧʦʨʦʞʥʠʥʫ ʤʘʣʦʛʦ ʪʘʟʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʘʢʠʭ ʭʚʦʨʦʙ, ʷʢ 

ʚʫʣʴʚʦʚʘʛʽʥʽʪ, ʢʦʣʴʧʽʪ, ʝʥʜʦʤʝʪʨʠʪ, ʩʘʣʴʧʽʥʛʽʪ ʪʘ ʥʘʚʽʪʴ ʙʝʟʧʣʽʜʜʷ ʡ ʽʥʰʠʭ 

ʥʝʚʠʧʨʘʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʃʽʢʫʚʘʥʥʷ ʪʘʢʦʛʦ ʦʩʦʙʣʠʚʦʛʦ ʚʠʧʘʜʢʫ ʦʙʦʚóʷʟʢʦʚʦ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʫʩʫʥʝʥʥʷ ʢʠʰʢʦʚʦʾ ʽʥʚʘʟʽʾ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʨʘʞʝʥʥʷ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʞʽʥʢʘ ʧʦʚʠʥʥʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʛʽʥʝʢʦʣʦʛʘ, ʱʦʙ ʪʦʡ ʨʘʟʦʤ ʟ 

ʧʘʨʘʟʠʪʦʣʦʛʦʤ ʤʦʛʣʠ ʩʢʣʘʩʪʠ ʧʦʚʥʦʮʽʥʥʠʡ ʧʣʘʥ ʣʽʢʫʚʘʥʥʷ, ʜʦ ʥʴʦʛʦ ʚʭʦʜʠʪʴ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ ʪʘʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʷʢ ɺʝʨʤʦʢʩ ʯʠ ʇʽʨʘʥʪʝʣ, ʪʘ 

ʧʨʦʤʠʚʘʥʥʷ ʧʽʭʚʠ. ɻʦʣʦʚʥʝ ʧʘʤóʷʪʘʪʠ, ʱʦ ʜʣʷ ʩʢʦʨʽʰʦʛʦ ʦʜʫʞʘʥʥʷ ʪʨʝʙʘ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʩʠʣʝʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʦʩʦʙʠʩʪʦʶ ʛʽʛʽʻʥʦʶ. 

ɺʠʩʥʦʚʢʠ. ʅʘʷʚʥʽʩʪʴ ʛʦʩʪʨʠʢʽʚ ʫ ʩʪʘʪʝʚʠʭ ʰʣʷʭʘʭ ʞʽʥʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʷʢ ʚʫʣʴʚʦʚʘʛʽʥʽʪ, ʢʦʣʴʧʽʪ, ʝʥʜʦʤʝʪʨʠʪ, ʩʘʣʴʧʽʥʛʽʪ ʪʘ ʥʘʚʽʪʴ 

ʙʝʟʧʣʽʜʜʷ. ʎʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʦʯʝʨʚʦʥʽʥʥʷʤ ʪʘ 

ʟʘʧʘʣʝʥʥʷʤ ʩʣʠʟʦʚʦʾ ʧʽʭʚʠ, ʙʦʣʶʯʠʤʠ ʚʽʜʯʫʪʪʷʤʠ ʧʽʜ ʯʘʩ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, 

ʩʚʝʨʙʽʥʥʷʤ ʪʘ ʨʷʩʥʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ ʤʦʣʦʯʥʦʛʦ ʯʠ ʪʚʦʨʦʞʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʃʽʢʫʚʘʥʥʷ ʮʴʦʛʦ ʦʩʦʙʣʠʚʦʛʦ ʚʠʧʘʜʢʫ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʚʞʠʚʘʥʥʷ ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʨʦʤʠʚʘʥʥʷ ʧʽʭʚʠ. ʊʦʞ, 

ʝʥʪʝʨʦʙʽʦʟ ʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʜʣʷ ʞʽʥʢʠ, ʷʢʝ ʚ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʥʘʥʝʩʪʠ ʥʝʚʠʧʨʘʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʾʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚóʷ. 
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ɼʆɺʂɯʃʃʗ ɺ ʋʂʈɸɰʅɯ ɺ ʊʈɽʊʔʆʄʋ ɼɽʉʗʊʀʃɯʊʊɯ ʍʍɯ ʉʊʆʃɯʊʊʗ 

 

ʂʫʨʯʽʡ ɹʦʛʜʘʥ ʆʣʝʢʩʽʡʦʚʠʯ, 

ʌʝʜʦʩʻʻʚʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʂʦʚʪʫʥ ʆʣʝʥʘ ʇʝʪʨʽʥʘ, 

ɺʉʇ ñɯʨʧʽʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʅʋɹʽʇ ʋʢʨʘʾʥʠò 

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʠʨʦʜʠ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʩʠʣʴʥʠʤ ʚʧʣʠʚʦʤ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʧʝʩʪʠʮʠʜʽʚ, 

ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ ʙʦʤʙʘʨʜʫʚʘʥʴ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʘʨʤʽʻʶ ʈʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ (ʈʌ). ʉʢʣʘʜʥʘ ʩʠʪʫʘʮʽʷ 

ʜʦʚʦʻʥʥʦʛʦ ʧʝʨʽʦʜʫ ʨʽʟʢʦ ʧʦʛʽʨʰʠʣʘʩʴ ʟ 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ. ʌʘʢʪʠʯʥʦ 

ʋʢʨʘʾʥʫ ʦʭʦʧʠʣʠ çʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠè. ʊʝʨʤʽʥ çʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠè ʩʪʦʩʫʻʪʴʩʷ 

ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʫ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ɿʝʤʣʽ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ çʟʤʽʥʠ ʚ 

ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ɿʝʤʣʽ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʞʠʪʪʷ. ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʦʭʦʧʣʶʶʪʴ ʟʤʽʥʫ ʢʣʽʤʘʪʫ, ʘʣʝ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʽʥʰʽ 

ʢʨʠʪʠʯʥʽ ʯʠʥʥʠʢʠ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟʽ 

ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʪʘʢʽ ʷʢ ʟʤʽʥʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʤʽʥʘ ʢʨʫʛʦʦʙʽʛʫ ʚʦʜʠ, ʟʤʽʥʠ 

ʚ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʘʭ ʽ ʚʪʨʘʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [1]. çɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠè 

ʚʠʨʘʟʠʣʠʩʴ ʚ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʚ ʋʢʨʘʾʥʽ: ʚʠʩʦʢʦ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʝʨʽʦʜʠ ʯʝʨʛʫʶʪʴʩʷ ʟ ʥʠʟʴʢʦ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ, ʘ ʪʘʢʦʞ ʚ ʟʤʽʥʘʭ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʩʣʠʥʥʠʡ ʽ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ.  

ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ. ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʟʫʤʦʚʣʝʥʠʡ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʛʘʟʘʤʠ, ʷʢʽ ʙʽʣʷ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʧʦʛʣʠʥʘʶʪʴ ʪʝʧʣʦ ʚ ʘʪʤʦʩʬʝʨʽ, ʥʝ ʜʘʶʯʠ ʡʦʤʫ 

ʚʠʡʪʠ ʚ ʢʦʩʤʦʩ. ɼʦ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, 

ʤʝʪʘʥ, ʚʦʜʷʥʘ ʧʘʨʘ, ʦʢʠʩʣʠ ʘʟʦʪʫ ʪʘ ʩʽʨʢʠ. ʎʝʥʪʨʘʣʴʥʘ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ 

ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ ʥʘʣʝʞʠʪʴ ʉʆ2. Rijsberman ʽ Swart [2] ʨʝʢʦʤʝʥʜʫʚʘʣʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ CO2-ʝʢʚʽʚʘʣʝʥʪʘ ʚ ʘʪʤʦʩʬʝʨʽ 330ï400 ppm. ʊʠʤ ʥʝ 

ʤʝʥʰʝ, ʘʪʤʦʩʬʝʨʥʠʡ CO2-ʝʢʚʽʚʘʣʝʥʪ ʫ 2016 ʨʦʮʽ ʫʞʝ ʩʪʘʥʦʚʠʚ 489 ppm [3]. ɿʘ 

ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷ CO2 ʚ ʘʪʤʦʩʬʝʨʽ ʧʨʦʪʷʛʦʤ ʯʝʨʚʥʷ 2018 ʨʦʢʫ, 

ʩʪʘʥʦʚʠʣʘ 411 ppm) [ʮʠʪ. ʟʘ 4]. 
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ʂʨʠʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʴ ʚ ʋʢʨʘʾʥʽ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʈʌ. ʊʘʢ 

27.02.2023 ʨ. ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʘʢʝʪʥʦʛʦ ʦʙʩʪʨʽʣʫ ʥʘʬʪʦʙʘʟʠ ʙʽʣʷ ʤ. ɺʘʩʠʣʴʢʽʚ ʚ 

ʧʦʚʽʪʨʷ ʟ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ ʚʠʚʽʣʴʥʠʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʽʨʯʘʥʦʛʦ ʘʥʛʽʜʨʠʜʫ, 

ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ ʽ ʘʟʦʪʫ, ʙʝʥʟʠʥʫ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ. ʇʨʠ ʛʦʨʽʥʥʽ ʨʝʟʝʨʚʫʘʨʽʚ ʟ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʫʪʚʦʨʠʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʪʘʢʦʞ 

ʧʦʨʫʰʠʣʦ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʫ ʜʦʚʢʽʣʣʽ [5]. ɿʙʠʪʢʠ ʜʦʚʢʽʣʣʶ ʚʥʘʩʣʽʜʦʢ 

ʨʫʡʥʫʚʘʥʥʷ ʫʩʽʭ 35-ʪʠ ʥʘʬʪʦʚʠʭ ʙʘʟ ʋʢʨʘʾʥʠ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ ʈʌ ʱʝ 

ʧʦʪʨʝʙʫʶʪʴ ʦʮʽʥʢʠ [6].  

ɿʘʙʨʫʜʥʶʶʯʽ ʜʦʚʢʽʣʣʷ ʨʝʯʦʚʠʥʠ. ɺʥʘʩʣʽʜʦʢ ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʚ 

ʜʦʚʢʽʣʣʷ ʚʠʚʽʣʴʥʠʣʘʩʴ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 

ɻʦʥʯʘʨʝʥʢʦ ʽ ʉʽʧʘʢʦʚʘ [7] ʚ ʢʦʥʚʝʢʪʠʚʥʦʤʫ ʩʪʨʫʤʝʥʽ ʚʠʙʫʭʫ ʪʽʣʴʢʠ ʚʽʜ ʢʨʠʣʘʪʦʾ 

ʨʘʢʝʪʠ çʂʘʣʽʙʨè, ʨʘʢʝʪʠ ʍ-101 ʽ ʩʥʘʨʷʜʫ çɹʋʂ-ʄ1è ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʉʆ, NO2, SO2, ʆʂɺʏ+ʈʄ10+ ʈʄ2,5 (ʩʘʞʘ). ʅʝʤʦʞʣʠʚʦ ʪʘʢʦʞ 

ʦʮʽʥʠʪʠ ʨʫʡʥʫʚʘʥʥʷ ʜʦʚʢʽʣʣʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʌ ʬʦʩʬʦʨʥʠʭ ʙʦʤʙ.  

ʊʦʢʩʠʯʥʽ ʤʝʪʘʣʠ. ɿʘʙʨʫʜʥʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ. ʊʨʘʥʩʧʦʨʪ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʚʠʢʠʜʘʻ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʪʘ ʽʥʰʽ ʧʘʨʥʠʢʦʚʽ ʛʘʟʠ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʚ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʶʪʴʩʷ ʷʢ ʥʝʟʛʦʨʽʣʽ ʟʘʣʠʰʢʠ ʧʘʣʠʚʘ (ʩʘʞʘ), 

ʪʘʢ ʽ ʨʷʜ ʪʦʢʩʠʯʥʠʭ ʜʣʷ ʙʽʦʪʠ ʤʝʪʘʣʽʚ. ʉʝʨʝʜ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʚʠʷʚʣʝʥʦ ʉʆ, NO, 

NO2, N2O, N2O3, N2O5, ʘʣʴʜʝʛʽʜʠ, ʘ ʪʘʢʦʞ ʩʘʞʘ [8].  

ʆʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫ ʚ ʋʢʨʘʾʥʽ ʟ ʜʚʠʛʫʥʘʤʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʥʝʤʘʻ. ɿʘ ʥʝʦʬʽʮʽʡʥʠʤʠ ʧʽʜʨʘʭʫʥʢʘʤʠ ʚ ʋʢʨʘʾʥʽ ʡʦʛʦ 

ʤʦʞʝ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 9 ʤʣʥ.  

ʂʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʽ ʟʜʦʨʦʚô̫  ʣʶʜʝʡ ʻ ʚʠʢʠʜ ʚ 

ʘʪʤʦʩʬʝʨʫ ʩʚʠʥʮʶ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʋʢʨʘʾʥʽ ʚ ʙʝʥʟʠʥʽ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʪʨʘʝʪʠʣʩʚʠʥʝʮʴ - ʚʠʩʦʢʦʪʦʢʩʠʯʥʘ ʩʧʦʣʫʢʘ ʩʚʠʥʮʶ ï ʷʢ ʧʨʠʩʘʜʢʘ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ çʜʝʪʦʥʘʮʽʾè ʘʙʦ çʛʫʜʽʥʥʷè ʚ ʜʚʠʛʫʥʘʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ɺ 

ɭʚʨʦʧʽ ʽ ɸʤʝʨʠʮʽ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʦʚʩʶʜʥʦ ʟ 1921 ʨʦʢʫ. ʏʝʨʝʟ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʥʝʛʘʪʠʚʥʫ ʜʽʶ 
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ʥʘ ʧʨʠʩʪʨʦʾ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ, ʮʝʡ ʪʠʧ ʙʝʥʟʠʥʫ ʙʫʚ ʚʠʚʝʜʝʥʠʡ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ 1970-ʭ ʨʦʢʽʚ, ʽ ʧʦʚʥʽʩʪʶ ʟʘʙʦʨʦʥʝʥʠʡ ʫ ʚʩʽʭ 

ʜʦʨʦʞʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʫ ʉʐɸ ʚ 1995 ʨʦʮʽ.  

ɿ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʝʷʢʠʭ 

ʷʢʦʩʪʝʡ ʚʠʩʦʢʦʦʢʪʘʥʦʚʠʭ ʙʝʥʟʠʥʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʣʽʟʦʚʤʽʩʥʽ ʘʙʦ 

ʤʘʨʛʘʥʮʝʚʽ ʘʥʪʠʜʝʪʦʥʘʪʦʨʠ (ɼʉʊʋ 4063-2001 ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʙʤʝʞʝʥʴ ʥʘ ʾʭ 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʤʝʪʦʜʠʢʫ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʚ ʙʝʥʟʠʥʽ).  

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʦʙʽʯʯʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʽ ʜʦʨʽʛ ʚ 

ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʥʷʭ. ɺʠʭʣʦʧʥʽ ʛʘʟʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ ʤʝʪʘʣʘʤʠ ʽ ʦʨʛʘʥʽʯʥʠʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʱʦ ʨʽʟʢʦ ʧʦʛʽʨʰʫʻ 

ʩʪʘʥ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ɿ ʜʨʫʛʦʾ ʩʪʦʨʦʥʠ, ʩʘʞʘ ʽ ʚʠʭʣʦʧʥʽ ʤʝʪʘʣʠ ʟ ʜʚʠʛʫʥʽʚ 

ʦʩʽʜʘʶʪʴ ʥʘ ʜʝʨʝʚʘʭ ʽ ʛʨʫʥʪʽ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʟʜʦʚʞ ʜʦʨʽʛ. ʅʝ ʪʨʫʜʥʦ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ ʨʘʥʦ ʯʠ ʧʽʟʥʦ, ʮʽ ʤʝʪʘʣʠ ʧʦʧʘʜʫʪʴ ʚ ʘʛʨʘʨʥʫ ʧʨʦʜʫʢʮʽʶ ʽʟ 

ʥʝʛʘʪʠʚʥʠʤʠ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʆʢʠʩʣʝʥʥʷ ʦʩʢʦʣʢʽʚ ʤʝʪʘʣʽʚ 

ʚʠʙʫʭʦʚʠʭ ʦʙô̒ ʢʪʽʚ ʽ ʪʝʭʥʽʢʠ ʪʘʢʦʞ ʧʨʠʟʚʝʜʝ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʘʛʨʝʩʠʚʥʠʭ 

ʩʦʣʝʡ ʤʝʪʘʣʽʚ ʩʧʦʯʘʪʢʫ ʚ ʛʨʫʥʪʽ, ʘ ʧʦʪʽʤ ʽ ʚ ʨʦʩʣʠʥʘʭ.  

ʉʚʠʥʝʮʴ ʻ ʥʝʡʨʦʪʦʢʩʠʥʦʤ, ʩʧʨʠʯʠʥʷʶʯʠ ʨʦʟʣʘʜʠ ʧʨʦʮʝʩʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʥʠʨʦʢ, 

ʧʝʯʽʥʢʠ ʪʘ ʢʽʩʪʦʢ. ɼʽʪʠ ʦʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʽ ʜʦ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʩʚʠʥʮʶ, ʷʢʘ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ ʪʘ ʙʦʣʶ ʚ ʞʠʚʦʪʽ, ʜʦ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʨʦʙʣʝʤ ʽ ʘʥʝʤʽʾ 

[9].  

ʇʦʚʯʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʧʨʠʢʣʘʜ ʧʦʜʘʣʘ ʅʽʤʝʯʯʠʥʘ, ʟʘʙʦʨʦʥʠʚʰʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʟ ʜʠʟʝʣʴʥʠʤʠ ʤʦʪʦʨʘʤʠ ʟ ʚʝʨʝʩʥʷ 2019 ʨʦʢʫ ʚ ʨʷʜʽ 

ʚʝʣʠʢʠʭ ʤʽʩʪ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʥʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʣʠʚʦ ʥʠʞʯʝ 

ʤʘʨʢʠ Euro-6 [10]. ʇʨʠ ʮʴʦʤʫ ʚʠʛʽʜʥʠʡ ʧʨʦʜʘʞ ʤʘʰʠʥ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʟʘ 

ʢʦʨʜʦʥ.  

ɻʨʫʥʪ ʪʘ ʨʦʩʣʠʥʥʘ ʧʨʦʜʫʢʮʽʷ. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ɭ. ɿʘʩʷʜʴʢʦ, ʢʝʨʽʚʥʠʮʽ 

çThe Village ʋʢʨʘʾʥʘè (https://www.the-village.com.ua): çʇʽʜ ʯʘʩ ʜʝʪʦʥʘʮʽʾ 

ʚʽʡʩʴʢʦʚʠʭ ʨʘʢʝʪ, ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʩʥʘʨʷʜʽʚ, ʤʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʥʠʟʢʘ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ: ʯʘʜʥʠʡ ʛʘʟ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʚʦʜʷʥʘ ʧʘʨʘ, ʙʫʨʠʡ ʛʘʟ, ʘʟʦʪ ʪʦʱʦ. 
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ɼʦʜʘʪʢʦʚʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʦʾ ʦʨʛʘʥʽʢʠ, ʦʢʠʩʣʶʶʪʴʩʷ 

ʥʘʚʢʦʣʠʰʥʽ ˇʨʫʥʪʠ, ʜʝʨʝʚʠʥʘ, ʢʦʥʩʪʨʫʢʮʽʾ. ɯ ʦʩʢʽʣʴʢʠ ʥʘ ˇʨʫʥʪʽ ʤʦʞʫʪʴ 

ʚʠʨʦʱʫʚʘʪʠ ʘʛʨʘʨʥʫ ʧʨʦʜʫʢʮʽʶ, ʘ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʞʝʨʝʣʦ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʪʦ ʚʩʽ ʮʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʭʘʨʯʦʚʽ ʣʘʥʮʶʛʠ. ɸ ʷʢʱʦ 

ʚʦʥʠ ʧʦʪʨʘʧʣʷʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ ʟʽ ʟʜʦʨʦʚᾷʷʤè. 

ɿʙʠʪʢʠ, ʟʘʚʜʘʥʽ ʦʢʫʧʘʥʪʘʤʠ ʜʦʚʢʽʣʣʶ ʟ 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʧʦ 24 ʩʽʯʥʷ 

2023 ʨʦʢʫ ʚʽʜ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʚ ʋʢʨʘʾʥʫ [11]:  

¶ 280 904 ʤ
2
 ˇʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ;  

¶ 686 816 ʪʦʥʥ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʩʧʘʣʝʥʦ, ʟʘʙʨʫʜʥʠʚʰʠ ʧʦʚʽʪʨʷ;  

¶ 33 132 ʛʘ ʣʽʩʽʚ ʪʘ ʽʥʰʠʭ ʥʘʩʘʜʞʝʥʴ ʚʠʛʦʨʽʣʦ; 

¶ 1597 ʪ ʤʘʩʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʦʧʘʣʦ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʽʜ ʧʠʪʘʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʝʢʩʧʦʨʪ 

ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʢʨʘʾʥʠ ɭʚʨʦʧʠ.  

ʌʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʋʢʨʘʾʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʛʨʝʩʽʾ ʈʌ ʧʨʦʪʠ ʋʢʨʘʾʥʠ, 

ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽ ʜʦʚʢʽʣʣʷ 

ʩʪʘʥʦʚʣʷʪʴ ʪʨʠʣʽʦʥʠ ʛʨʠʚʝʥʴ ʽ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ [12].  

ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ 07.12.2022 ʨ. ʤʽʥʽʩʪʨʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʈ. ʉʪʨʽʣʴʮʷ ʙʠʪʢʠ ʫʢʨʘʾʥʩʴʢʦʤʫ ʜʦʚʢʽʣʣʶ ʚʽʜ ʚʽʡʥʠ 

ʧʝʨʝʚʠʱʠʣʠ $38 ʤʣʨʜ. ʂʨʽʤ ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʧʦʩʪʨʘʞʜʘʣʦ 3 ʤʣʥ/ʛʘ ʣʽʩʽʚ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ ʪʨʝʪʠʥʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʜʝʨʞʘʚʠ [13]. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʽʢ ʧʦʚʥʦʮʽʥʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʜʣʷ ʩʦʩʥʠ ʽ ʜʫʙʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ ʩʪʘ ʨʦʢʽʚ ʨʦʩʪʫ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʽʪʴ ʫʩʧʽʰʥʽ ʚʽʜʥʦʚʣʶʚʘʥʽ ʥʘʩʘʜʞʝʥʥʷ ʣʽʩʽʚ, ʟʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʽʣʴʢʠ ʯʝʨʝʟ ʨʷʜ ʧʦʢʦʣʽʥʴ.  

ɽʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ. ʋʛʦʜʘ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʚ ʇʘʨʠʞʽ (Paris-Agreement-

2015) ʢʦʥʩʪʘʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʛʨʝʩʠʚʥʦʾ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʝʢʦʥʦʤʽʮʽ 

ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʽ ʻ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ. ɺʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʩʚʽʪʠ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʚʯʝʥʠʭ ʪʘ ʽʥʞʝʥʝʨʽʚ, ʘ ʪʘʢʦʞ ʧʦʽʥʬʦʨʤʦʚʘʥʠʡ ʧʫʙʣʽʯʥʠʡ ʜʠʩʢʫʨʩ. ʆʪʞʝ, ʮʝ 
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ʚʠʤʘʛʘʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʣʝʜʞʽʚ ʽ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ʇʦʩʠʣʝʥʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʠ ʪʘʢʦʞ ʧʦʪʨʽʙʝʥ ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʦʮʽʥʢʠ 

ʢʦʥʢʫʨʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʧʝʨʝʚʘʛ. 

ʉʪʨʫʢʪʫʨʘ ʷʢ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ, ʪʘʢ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ 

ʝʥʝʨʛʝʪʠʢʦʶ, ʤʘʻ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʪʘ ʧʨʠʢʣʘʜʥʦʶ 

ʪʝʤʘʪʠʢʘʤʠ. ʅʝʦʙʭʽʜʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʟʫʩʠʣʣʷ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ. 

ʇʨʦʛʨʝʩ ʫ ʮʽʡ ʩʬʝʨʽ ʚʠʤʘʛʘʻ ʚʠʟʥʘʥʥʷ ʚʦʜʥʶ ʦʩʥʦʚʥʠʤ ʝʥʝʨʛʦʥʦʩʽʻʤ 

ʤʘʡʙʫʪʥʴʦʛʦ. ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽʣʽ ʧʨʦʛʨʘʤʠ ʆʆʅ 

çɿʝʤʣʷ ʤʘʡʙʫʪʥʴʦʛʦ, Future Earth 2025 Visionè. 

ʉʚʽʪʦʚʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʩʧʽʣʴʥʦʪʘ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʻ ʨʦʟʨʦʙʮʽ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʣʘʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʩʝʨʽʶ ʚʠʜʘʥʴ 

ɺʩʝʩʚʽʪʥʽʭ ʩʠʤʧʦʟʽʫʤʽʚ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ (WSSD-U-series, 

ʦʩʪʘʥʥʽʡ ʚʽʜʙʫʚʩʷ ʚ 2022 ʨʦʮʽ). ʊʘʢ, ʥʘ WSSD-U-2016 ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʮʽʣʽ:  

1) ʥʘʜʘʪʠ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʤʦʞʣʠʚʽʩʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʘ 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ (ʪʦʙʪʦ ʽʥʥʦʚʘʮʽʾ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʭʦʜʘʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʝʢʪʘʭ), ʧʦʚôʷʟʘʥʫ ʟ ʦʩʚʽʪʦʶ ʜʣʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʨʽʚʥʽ; 

2) ʩʧʨʠʷʪʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʽʜʝʷʤʠ ʪʘ ʜʦʩʚʽʜʦʤ, ʦʪʨʠʤʘʥʠʤ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʟʘʚʜʷʢʠ ʫʩʧʽʰʥʠʤ ʽʥʽʮʽʘʪʠʚʘʤ ʽ ʧʝʨʝʜʦʚʽʡ ʧʨʘʢʪʠʮʽ;  

3) ʦʙʛʦʚʦʨʠʪʠ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʦʝʢʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʽʥʪʝʛʨʘʮʽʶ 

ʪʝʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʫʥʽʚʝʨʩʠʪʝʪʽʚ;  

4) ʦʙôʻʜʥʘʪʠ ʫʯʘʩʥʠʢʽʚ ʽ ʩʪʚʦʨʠʪʠ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʤʦʞʣʠʚʦʾ ʩʧʽʚʧʨʘʮʽ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʷʜ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʭʠʩʪʦʤ 

ʜʦʚʢʽʣʣʷ. ʆʩʢʽʣʴʢʠ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʚʠʩʥʘʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʽ ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʫʤʦʚ ʞʠʪʪʷ ʧʦʩʠʣʶʶʪʴʩʷ, ʆʆʅ ʚʠʟʥʘʣʘ 

ʧʨʦʙʣʝʤʫ ʽ ʩʭʚʘʣʠʣʘ çʇʦʨʷʜʦʢ ʜʝʥʥʠʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ 2030 ʨʦʢʫè, 17 ʮʽʣʝʡ 

ʷʢʦʛʦ ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ 1 ʩʽʯʥʷ 2016 ʨʦʢʫ. ʎʽ ʮʽʣʽ ʦʭʦʧʣʶʶʪʴ ʪʨʠ ʚʠʤʽʨʠ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ: ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ, ʩʦʮʽʘʣʴʥʝ ʟʘʣʫʯʝʥʥʷ ʪʘ ʟʘʭʠʩʪ ʜʦʚʢʽʣʣʷ.  

ʈʝʛʣʘʤʝʥʪʦʤ (ɭʉ) 2021/1119 ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʙʫʚ 
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ʫʭʚʘʣʝʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʟʘʢʦʥ (EU Climate Law: MEPs confirm 

deal on climate neutrality by 2050), ʷʢʠʡ ʟʘʢʨʽʧʣʶʻ ʟʦʙʦʚôʷʟʘʥʥʷ ɭʉ ʜʦʩʷʛʪʠ 

ʢʣʽʤʘʪʠʯʥʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ ʜʦ 2050 ʨʦʢʫ, ʧʨʠ ʮʴʦʤʫ ʜʦ 2030 ʨʦʢʫ ʟʤʝʥʰʝʥʥʷ 

ʚʠʢʠʜʫ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʤʘʻ ʩʢʦʨʦʪʠʪʠʩʴ ʥʘ 55% ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʚʥʝʤ 1990 ʨʦʢʫ. 

ɿʘʢʣʶʯʝʥʥʷ. ʇʨʦʙʣʝʤʠ ʜʦʚʢʽʣʣʷ, ʦʩʦʙʣʠʚʦ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʥʘʩʣʽʜʢʘʭ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ ʚʠʩʥʘʞʝʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, ʩʧʦʥʫʢʘʪʠʤʫʪʴ 

ʩʫʩʧʽʣʴʩʪʚʦ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ. ɺ 

ʋʢʨʘʾʥʽ ʻ ʩʝʨʡʦʟʥʘ ʥʝʩʪʘʯʘ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʦʛʦ, ʷʢ ʟʙʨʦʡʥʽ ʜʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʣʽʩʪʴ ʥʘʰʦʾ ʙʘʟʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʩʥʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʷʢʝ ʨʽʟʢʦ 

ʟʙʽʣʴʰʠʣʦʩʴ ʟʙʨʦʡʥʠʤ ʥʘʧʘʜʦʤ ʈʌ, ʩʘʤʝ ʧʦ ʩʦʙʽ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ 

ʚʝʣʠʢʦʶ ʟʘʛʨʦʟʦʶ. ʅʘʤ ʧʦʪʨʽʙʥʦ ʧʽʜʚʝʩʪʠ ʧʽʜʩʫʤʢʠ ʪʦʛʦ, ʱʦ ʤʠ ʟʥʘʻʤʦ ʽ ʯʦʛʦ 

ʥʝ ʟʥʘʻʤʦ ʧʨʦ ʚʧʣʠʚ ʚʽʡʥʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʥʘʰʠʭ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʱʦʙ ʩʧʨʠʷʪʠ ʧʦʜʘʣʴʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʦʛʦ, ʷʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʚʧʣʠʥʝ 

ʥʘ ʥʘʰʝ ʜʦʚʢʽʣʣʷ ʽ ʩʫʩʧʽʣʴʥʠʡ ʩʪʘʥ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʨʦʟʫʤʽʪʠ, ʯʠ ʜʝʩʪʨʫʢʮʽʷ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʤʦʞʝ ʙʫʪʠ çʟʘʛʨʦʟʦʶ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽè? 

ʊʘʢʝ ʧʠʪʘʥʥʷ ʩʧʽʚʟʚʫʯʥʦ ʽʟ ʧʽʜʩʫʤʢʦʚʠʤ ʘʢʪʦʤ ɺʩʝʩʚʽʪʥʴʦʛʦ ɽʢʦʥʦʤʽʯʥʦʛʦ 

ʌʦʨʫʤʫ (16-20.01.2023, Davos) ʜʝ ʢʦʥʩʪʘʪʦʚʘʥʦ: ñWithout significant policy 

change or investment, the interplay between climate change impacts, biodiversity 

loss, food security and natural resource consumption will accelerate ecosystem 

collapse, threaten food supplies and livelihoods in climate-vulnerable economies, 

amplify the impacts of natural disasters, and limit further progress on climate 

mitigationò. 
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ɸʅɸʃɯɿ ʅʋʂʃɽʆʂɸʇʉʀɼʅʆɻʆ ɹɯʃʂʋ ɺɯʈʋʉʋ SARS-CoV-2 

 

ʇʨʦʭʦʨʝʥʢʦ ɼʤʠʪʨʦ ʂʦʩʪʷʥʪʠʥʦʚʠʯ, 

ʭʽʤʽʢ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ 

ʊʆɺ çʍɽʄɸè 

ɾʘʣʥʽʥʘ ɻʘʣʠʥʘ ɻʝʥʥʘʜʽʾʥʘ, 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʂʠʻʚʦ-ʄʦʛʠʣʷʥʩʴʢʘ ʘʢʘʜʝʤʽʷ 

 

ɺʩʪʫʧ. ʂʦʨʦʥʘʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʷ, ʧʦʧʨʠ ʚʽʜʤʽʥʫ ʾʾ ʩʪʘʪʫʩʫ ʧʘʥʜʝʤʽʾ, 

ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ ʩʝʨʡʦʟʥʦʶ ʟʘʛʨʦʟʦʶ, ʦʩʢʽʣʴʢʠ ʤʫʪʘʮʽʾ ʚʽʨʫʩʫ 

ʧʨʦʜʦʚʞʫʶʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʽ ʘʥʘʣʽʟ ʾʭ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

ʅʫʢʣʝʦʢʘʧʩʠʜʥʽ ʙʽʣʢʠ (N) ʚʽʜʽʛʨʘʶʪʴ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚ ʫʧʘʢʫʚʘʥʥʽ ʚʽʨʫʩʥʦʾ 

ʈʅʂ ʫ ʨʠʙʦʥʫʢʣʝʦʢʘʧʩʠʜ [1]. N-ʙʽʣʦʢ SARS-CoV-2 ʻ ʚʠʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʠʤ ʫ 

CoV ʽ ʥʘ 89% ʽʜʝʥʪʠʯʥʠʤ ʜʦ ʪʘʢʦʛʦ ʫ SARS-CoV (ʨʠʩ 1). ɺʽʥ ʦʧʦʩʝʨʝʜʢʦʚʫʻ 

ʟʙʽʨʢʫ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʚʽʨʫʩʥʠʤ ʛʝʥʦʤʦʤ ʪʘ ʙʽʣʢʦʤ ʄ, ʷʢʠʡ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʢʨʠʧʮʽʾ ʪʘ ʨʝʧʣʽʢʘʮʽʾ 

ʚʽʨʫʩʥʦʾ ʈʅʂ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʝʨʩʧʝʢʪʠʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʘʛʤʝʥʪʫ ʥʫʢʣʝʦʢʘʧʩʠʜʥʦʛʦ 

ʙʽʣʢʫ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ ʚ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʽ ʫ ʨʘʟʽ ʤʦʞʣʠʚʦʛʦ 

ʧʨʦʷʚʫ ʥʦʚʠʭ ʰʪʘʤʽʚ ʜʘʥʦʛʦ ʚʽʨʫʩʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʦʤ ʥʘʫʢʦʚʠʭ ʜʦʨʦʙʦʢ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʠʭ (National Center for Biotechnology 

Information, PubMed).  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʝʨʦʣʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʠʷʚʠʣʘ, ʱʦ 

ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ N-ʙʽʣʢʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ COVID-19 

ʤʘʶʪʴ ʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʜʦʚʰʫ ʩʪʽʡʢʽʩʪʴ, ʥʽʞ ʽʥʰʽ ʩʪʨʫʢʪʫʨʥʽ ʙʽʣʢʠ 

SARS-CoV-2 (ʨʠʩ.1) [3, 4]. ɹʽʣʴʰʝ ʪʦʛʦ, ʘʥʪʠ-N ʘʥʪʠʪʽʣʘ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟ 

ʚʠʩʦʢʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʽʥʬʝʢʮʽʾ [5]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʽʣʦʢ N ʚʽʨʫʩʫ SARS-CoV-2 ʫ ʨʦʟʯʠʥʘʭ ʻ 

ʜʠʤʝʨʦʤ, ʪʦʙʪʦ ʜʠʤʝʨʠʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʜʚʫʭ ʉ-ʢʽʥʮʝʚʠʭ ʯʘʩʪʠʥʦʢ 
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(CTD-CTD). ʂʨʽʤ ʪʦʛʦ, N-ʙʽʣʦʢ ʤʦʞʝ ʟʚ'ʷʟʫʚʘʪʠʩʷ ʟ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʧʦʜʚʽʡʥʦ 

ʣʘʥʮʶʛʦʚʦʶ ɼʅʂ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽʡ ʚʟʘʻʤʦʜʽʾ. ʇʽʩʣʷ ʽʥʬʝʢʮʽʾ 

ʙʽʣʦʢ N ʧʦʪʨʘʧʣʷʻ ʚ ʢʣʽʪʠʥʫ ʨʘʟʦʤ ʟ ʚʽʨʫʩʥʦʶ ʈʅʂ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʾʾ 

ʨʝʧʣʽʢʘʮʽʾ, ʧʨʦʮʝʩʫʚʘʥʥʷ ʟʙʽʨʢʠ ʪʘ ʨʦʟʙʠʨʘʥʥʷ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ [7]. 

ʇʦʚʥʦʨʦʟʤʽʨʥʠʡ ʙʽʣʦʢ N ʚʽʨʫʩʫ SARS-CoV-2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ 419 

ʘʤʽʥʦʢʠʩʣʦʪ, ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʢʦʜʦʚʘʥʘ ʚ ORF9. ɿʘʚʜʷʢʠ 

ʙʽʦʽʥʬʦʨʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ N-ʢ̔ ʥʮʝʚʠʡ ʜʦʤʝʥ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟ 1 ʧʦ 174 ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʟʘʣʠʰʦʢ, LKR - ʟ 174 ʧʦ 206 ʟʘʣʠʰʦʢ 

ʪʘ C-ʢʽʥʮʝʚʠʡ ʜʦʤʝʥ, ʚʽʜʧʦʚʽʜʥʦ, ʟ 206 ʧʦ 419. 

 

ʈʠʩ. 1. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʫʢʣʝʦʢʘʧʩʠʜʥʠʭ ʙʽʣʢʽʚ ʚʽʨʫʩʽʚ  

SARSCoV-2, SARS-CoV, MERS-CoV ʪʘ HCoV-OC43 [8] 

ʇʨʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ N-ʢʽʥʮʝʚʦʛʦ ʜʦʤʝʥʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟ 1 ʧʦ 46 ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʟʘʣʠʰʦʢ, ʱʦ ʻ ʧʦʚʥʽʩʪʶ ʽʜʝʥʪʠʯʥʠʤ ʜʣʷ 

SARS-CoV-2 ʪʘ SARS-CoV. ʎʝ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʪʝʩʪ-ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʦʚʥʦʨʦʟʤʽʨʥʠʡ ʙʽʣʦʢ N ʚʽʨʫʩʫ 

SARS-CoV-2, ʪʘʢ ʽ N-ʢʽʥʮʝʚʠʡ ʜʦʤʝʥ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ɸʥʘʣʽʟ ʧʦʚʥʦʨʦʟʤʽʨʥʦʛʦ ʥʫʢʣʝʦʢʘʧʩʠʜʥʦʛʦ ʙʽʣʢʫ ʤʫʪʘʮʽʷʤʠ. 
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ɺʠʩʥʦʚʢʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʢʦʨʦʯʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʥʫʢʣʝʦʢʘʧʩʠʜʥʦʛʦ ʙʽʣʢʫ 

SARS-CoV-2 ʜʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʦʚʠʭ ʰʪʘʤʽʚ ʚʽʨʫʩʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʜʝʪʝʢʮʽʾ ʘʥʪʠʪʽʣ ʫ ʣʶʜʝʡ, ʱʦ ʧʝʨʝʭʚʦʨʽʣʠ ʽ ʥʝ ʙʫʣʠ 

ʚʘʢʮʠʥʦʚʘʥʽ. 
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ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ɼɯɭʊʀʏʅʆɻʆ ʍɸʈʏʋɺɸʅʅʗ ʇɯɼ ʏɸʉ 
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ʉʢʦʨʦʛʦʜ ʄʘʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
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ɻʦʥʪʘʨ ʊʝʪʷʥʘ ɹʦʨʠʩʽʚʥʘ 

ʢ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʛʦʪʝʣʴʥʦʛʦ ʪʘ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʋʤʦʚʠ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʋ 

ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʜʽʻʪʠʯʥʝ ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʦʩʢʽʣʴʢʠ ʭʘʨʯʦʚʽ ʨʝʩʫʨʩʠ ʩʪʘʶʪʴ ʤʝʥʰ ʜʦʩʪʫʧʥʠʤʠ ʪʘ 

ʦʙʤʝʞʝʥʠʤʠ. ʇʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʩʝʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʽʪʝʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦʧʦʤʦʞʝ ʟ'ʷʩʫʚʘʪʠ ʩʪʘʥ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ 

ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ: 

 ʜʦʩʪʫʧʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ;  

 ʷʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʽʻʪʠʯʥʠʤ ʥʦʨʤʘʤ; 

 ʨʽʚʝʥʴ ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ; 

 ʚʧʣʠʚ ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʩʪʫʧʥʠʭ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, 

ʚʢʣʶʯʘʶʯʠ ʦʬʽʮʽʡʥʽ ʩʘʡʪʠ ʤʝʜʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʩʪʘʪʪʽ. ʊʘʢʦʞ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʽʥʪʝʨʚ'ʶ ʟ ʤʝʰʢʘʥʮʷʤʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʪʫʧʥʽʩʪʴ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɹʘʛʘʪʦ ʤʘʛʘʟʠʥʽʚ 

ʪʘ ʨʠʥʢʽʚ ʥʝ ʧʨʘʮʶʶʪʴ, ʘ ʪʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʚʠʙʽʨ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʜʽʻʪʠʯʥʦʛʦ ʨʘʮʽʦʥʫ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʮʠʭ ʫʤʦʚʘʭ ʙʘʛʘʪʦ ʣʶʜʝʡ ʙʫʣʠ ʟʤʫʰʝʥʽ ʚʞʠʚʘʪʠ ʤʝʥʰ 

ʢʦʨʠʩʥʽ ʧʨʦʜʫʢʪʠ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʾʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ. 

ʗʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʤʦʞʝ ʙʫʪʠ ʥʠʞʯʦʶ, 

ʥʽʞ ʚ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʦʙʤʝʞʝʥʠʤ ʚʠʙʦʨʦʤ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʫ ʚʠʨʦʙʥʠʢʘ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʻʪʠʯʥʽ ʥʦʨʤʠ ʤʦʞʫʪʴ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʯʝʨʝʟ ʦʙʤʝʞʝʥʠʡ 

ʚʠʙʽʨ ʜʦʩʪʫʧʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʠʡ ʩʧʦʩʽʙ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʽʜʛʦʪʦʚʢʠ. 

ʋʤʦʚʠ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʤʦʞʫʪʴ ʧʦʛʽʨʰʠʪʠ ʨʽʚʝʥʴ ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʰʘʭʨʘʾʚ ʪʘ ʰʘʭʨʘʡʩʴʢʠʭ ʩʭʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʜʘʞʦʤ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʜʘʞʫ ʥʝʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʟʘʛʨʦʟʠ ʟʜʦʨʦʚ'ʶ ʥʘʩʝʣʝʥʥʷ. 

ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʨʦʙʣʝʤ ʟʽ ʟʜʦʨʦʚ'ʷʤ ʥʘʩʝʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʤʦʞʫʪʴ ʟ'ʷʚʣʷʪʠʩʷ 

ʧʨʦʙʣʝʤʠ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʧʦʩʪʘʯʘʥʥʷʤ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ 

ʨʠʟʠʢʫ ʭʚʦʨʦʙ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʦʙʣʝʤʘʤʠ ʟʽ ʰʣʫʥʢʦʤ ʪʘ 

ʢʠʰʝʯʥʠʢʦʤ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʪʘ ʽʥʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ. 
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ʅʘʧʨʠʢʣʘʜ, ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ ʫ ʨʘʮʽʦʥʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ 

ʤ'ʷʟʦʚʦʾ ʤʘʩʠ ʪʘ ʩʣʘʙʢʦʩʪʽ. ʅʝʜʦʩʪʘʪʥʻ ʩʧʦʞʠʚʘʥʥʷ ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʰʢʽʨʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ). 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʧʦʪʨʽʙʥʦ ʚʞʠʪʠ ʜʝʷʢʽ ʢʦʤʧʣʝʢʩʥʽ ʟʘʭʦʜʠ. 

ʇʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʷʨʥʝ ʧʦʩʪʘʯʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ 

ʟʦʥʫ ʢʦʥʬʣʽʢʪʫ ʫ ʚʠʛʣʷʜʽ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʦʢʨʝʤʠʭ ʢʘʪʝʛʦʨʽʡ 

ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʟʛʽʜʥʦ ʣʽʢʘʨʩʴʢʠʭ ʚʠʩʥʦʚʢʽʚ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʤʘʛʘʟʠʥʽʚ ʪʘ ʨʠʥʢʽʚ ʟ ʚʝʣʠʢʠʤ ʚʠʙʦʨʦʤ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ 

ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʽʻʪʠʯʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. 

ʇʦ-ʜʨʫʛʝ, ʥʝʦʙʭʽʜʥʦ ʚʞʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʜʘʞʫ ʥʝʷʢʽʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʽ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ. 

ʇʦ-ʪʨʝʪʻ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ 

ʧʨʦʜʘʚʘʪʠʤʫʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʢʦʥʬʣʽʢʪʫ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʆʩʪʘʥʥʻ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟ ʧʠʪʘʥʴ ʜʽʻʪʠʯʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ 

ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ, ʘ ʪʘʢʦʞ ʚʞʠʪʠ ʟʘʭʦʜʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʥʘʩʝʣʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʙʣʝʤʠ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ 

ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʩʝʨʡʦʟʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ. ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʧʦʩʪʘʯʘʥʥʷ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʦʩʪʽʡʥʝ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʫ ʚʩʽ ʨʘʡʦʥʠ 

ʦʙʣʘʩʪʽ, ʪʘʢʦʞ ʧʦʩʠʣʠʪʠ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʦʩʚʽʪʠ 

ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ɹʘʞʘʥʦ ʧʦʩʠʣʠʪʠ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ, ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ 
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ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʣʝʞʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 

ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʊʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʽʻʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʦʚʦʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʨʦʙʦʪʫ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ 

ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʟʜʦʨʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ 

ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʽʻʪʠʯʥʠʤ 

ʥʦʨʤʘʤ, ʨʽʚʝʥʴ ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʨʘʚʠʣʴʥʝ ʜʽʻʪʠʯʥʝ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʗʢ ʧʦʢʨʘʱʠʪʠ ʭʘʨʯʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ? URL: 

https://krcpmsd3.lic.org.ua/korysna-informatsiia/iak-pokrashchyty-kharchuvannia-

pid-chas-vijny/ 

2. ʗʢ ʭʘʨʯʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ? URL: http://centr.cv.ua/?p=3019 
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ʈʗʉʅɯʉʊʔ ʋʊɺʆʈɽʅʅʗ ʄɯʂʈʆ- ʊɸ ʄɽɻɸʉʊʈʆɹɯʃɯɺ 

ʇɯɺʅɯʏʅʆɸʄɽʈʀʂɸʅʉʔʂʆɻʆ ɯʅʊʈʆɼʋʎɽʅʊɸ 

PSEUDOTSUGA MENZIESII  (MIRB.) FRANCO ɺ ʋʄʆɺɸʍ 

ɼɽʅɼʈʆʇɸʈʂʋ çʊʈʆʉʊʗʅɽʎʔè ʅɸʅ ʋʂʈɸɰʅʀ 

 

ʊʘʨʘʙʫʥ ʄʘʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ.ʙ.ʥ., ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼʝʨʞʘʚʥʠʡ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ çʊʨʦʩʪʷʥʝʮʴè ʅɸʅ ʋʢʨʘʾʥʠ 

ʩ. ʊʨʦʩʪʷʥʝʮʴ, ʇʨʠʣʫʮʴʢʠʡ ʨ-ʥ., ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ. 

 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʾ ʩʬʝʨʠ ʽʥʪʨʦʜʫʮʝʥʪʽʚ ʻ 

ʥʝʚʽʜôʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʪʨʦʜʫʢʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʦʨʤʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ, ʫʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ ï ʚʘʞʣʠʚʽ 

ʢʨʠʪʝʨʽʾ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ʪʘ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʨʦʩʣʠʥ ʚ 

ʥʦʚʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ [1]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʷʩʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽʥʪʨʦʜʫʮʝʥʪʘ ʚ ʫʤʦʚʘʭ ɼʝʨʞʘʚʥʦʛʦ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ 

ʧʘʨʢʫ çʊʨʦʩʪʷʥʝʮʴè ʅɸʅ ʋʢʨʘʾʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʝ ʤʝʪʦʜʠ. ʈʷʩʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦ- ʪʘ ʤʝʛʘʩʪʨʦʙʽʣʽʚ 

ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʰʝʩʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ɺ. ɻ. ʂʘʧʧʝʨʘ ʫ ʤʦʜʠʬʽʢʘʮʽʾ 

ʆ. ɸ. ʂʘʣʽʥʽʯʝʥʢʘ [1, 2], ʟʛʽʜʥʦ ʷʢʦʾ:  

0 ʙʘʣʽʚ ï ʨʦʩʣʠʥʘ ʥʝ ʨʝʧʨʦʜʫʢʫʻ;  

1 ʙʘʣ ï ʢʨʦʥʘ ʚʢʨʠʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʜʫʞʝ ʩʣʘʙʦ ʥʘ 0-20%;  

2 ʙʘʣʘ ï ʢʨʦʥʘ ʚʢʨʠʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʩʣʘʙʦ ʥʘ 21-40%;  

3 ʙʘʣʘ - ʢʨʦʥʘ ʚʢʨʠʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʩʝʨʝʜʥʻ ʥʘ 41-60%;  

4 ʙʘʣʘ - ʢʨʦʥʘ ʚʢʨʠʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʜʦʙʨʝ ʥʘ 61-80%;  

5 ʙʘʣʽʚ - ʢʨʦʥʘ ʚʢʨʠʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʜʫʞʝ ʜʦʙʨʝ ʥʘ 

81-100%. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʨʦʩʣʠʥʠ ʧʩʝʚʜʦʪʩʫʛʠ, ʚ 

ʫʤʦʚʘʭ ʧʘʨʢʫ, ʜʦʩʷʛʘʶʪʴ ʫ 10-20-ʨʽʯʥʦʤʫ ʚʽʮʽ. 2/3 ʤʝʛʘ- ʪʘ ʤʽʢʨʦʩʪʨʦʙʽʣʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʠ, ʧʨʠ ʮʴʦʤʫ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʠ 
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ʫʪʚʦʨʶʶʪʴʩʷ ʤʘʢʨʦʩʪʨʦʙʽʣʠ, ʘ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ï ʤʽʢʨʦʩʪʨʦʙʽʣʠ. ʄʽʢʨʦʩʪʨʦʙʽʣ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʻ ʜʦʚʞʠʥʫ 1,2ï2,3 ʩʤ ʪʘ ʰʠʨʠʥʫ 0,4ï0,6 ʩʤ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ 

ʫʢʦʨʦʯʝʥʦʾ ʦʩʽ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʩʠʣʴʥʦ ʨʝʜʫʢʦʚʘʥʽ ʤʽʢʨʦʩʧʦʨʦʬʽʣʠ. ɼʦ 

ʧʦʯʘʪʢʫ ʧʠʣʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʥʘʧʽʚʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ ʪʘ ʷʩʢʨʘʚʦ-ʞʦʚʪʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ɿʘʧʠʣʝʥʠʡ ʤʘʢʨʦʩʪʨʦʙʽʣ ʥʘʙʫʚʘʻ ʩʚʽʪʣʦ-ʟʝʣʝʥʦʛʦ ʘʙʦ ʞ ʦʭʨʠʩʪʦ-ʙʝʞʝʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʤʘʻ ʜʦʚʞʠʥʫ 6ï13 ʩʤ ʽ 3ï5 ʩʤ ʟʘʚʰʠʨʰʢʠ. 

Pseudotsuga menziesii ʚ ʽʥʪʨʦʜʫʢʮʽʡʥʠʭ ʫʤʦʚʘʭ ʱʦʨʽʯʥʦ ʬʦʨʤʫʻ ʯʦʣʦʚʽʯʽ 

ʪʘ ʞʽʥʦʯʽ ʩʪʨʦʙʽʣʠ. ʉʝʨʝʜʥʽʡ ʙʘʣ ʨʷʩʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʩʪʨʦʙʽʣʽʚ ʪʘ 

ʤʝʛʘʩʪʨʦʙʽʣʽʚ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ çʊʨʦʩʪʷʥʝʮʴè ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

(2018-2022 ʨʨ.) ʩʪʘʥʦʚʠʚ, ʟʘ ʦʙʨʘʥʦʶ ʥʘʤʠ ʰʢʘʣʦʶ, 4 ʙʘʣʠ, ʪʦʙʪʦ ʢʨʦʥʘ ʚʢʨʠʪʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʜʦʙʨʝ ʥʘ 61-80%. ʈʷʩʥʩ̔ʪɹ ʫʪʚʦʨʝʥʥʷ 

ʤʽʢʨʦʩʪʨʦʙʽʣʽʚ ʪʘ ʤʝʛʘʩʪʨʦʙʽʣʽʚ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ çʊʨʦʩʪʷʥʝʮʴè 

ʚʽʜʦʙʨʘʞʝʥʘ ʫ ʪʘʙʣʠʮʷʭ 1, 2. 

ʊʘʙʣʠʮʷ 1 

ʈʷʩʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʦʣʦʚʽʯʠʭ ʩʪʨʦʙʽʣʽʚ Pseudotsuga ʚ ʫʤʦʚʘʭ ʜʝʥʜʨʦʧʘʨʢʫ 

çʊʨʦʩʪʷʥʝʮʴè 

 ̄

ʧ/ʧ 

 

ʅʘʟʚʘ ʚʠʜʫ, ʨʽʟʥʦʚʠʜʫ 

ɹʘʣʠ ʟʘ ʨʦʢʘʤʠ ʉʝʨʝʜʥʽʡ 

ʙʘʣ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 
2018 2019 2020 2021 2022 

1 P. menziesii 4 4 4 4 4 4 

2 P. menziesii var. glauca 3 4 4 4 4 3,8 

 

ʊʘʙʣʠʮʷ 2 

ʈʷʩʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʞʽʥʦʯʠʭ ʩʪʨʦʙʽʣʽʚ Pseudotsuga ʚ ʫʤʦʚʘʭ 

ʜʝʥʜʨʦʧʘʨʢʫ çʊʨʦʩʪʷʥʝʮʴè 

 ̄

ʧ/ʧ 

 

ʅʘʟʚʘ ʚʠʜʫ, ʨʽʟʥʦʚʠʜʫ 

ɹʘʣʠ ʟʘ ʨʦʢʘʤʠ ʉʝʨʝʜʥʽʡ 

ʙʘʣ ʟʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 
2018 2019 2020 2021 2022 

1 P. menziesii 4 4 4 4 4 4 

2 P. menziesii var. glauca 4 4 4 4 4 4 
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ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʩʣʠʥʠ ʚʠʜʫ ʜʦʙʨʝ ʘʜʘʧʪʫʚʘʣʠʩʴ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʽ ʱʦʨʽʯʥʦ 

ʫʪʚʦʨʶʶʪʴ ʯʦʣʦʚʽʯʽ ʪʘ ʞʽʥʦʯʽ ʩʪʨʦʙʽʣʠ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ʂʘʣʽʥʽʯʝʥʢʦ ʆ. ɸ. ɼʝʢʦʨʘʪʠʚʥʘ ʜʝʥʜʨʦʣʦʛʽʷ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / 

ʆ. ɸ. ʂʘʣʽʥʽʯʝʥʢʦ. ʂ.: ɺʠʱʘ ʰʢʦʣʘ, 2003. 199 ʩ. 

2. ʂʘʧʧʝʨ ʆ. ɻ. ʍʚʦʡʥʳʝ ʧʦʨʦʜʳ / ʆ. ɻ. ʂʘʧʧʝʨ. ʄ.: ɻʦʩʣʝʩʙʫʤʠʟʜʘʪ, 

1954. ʉ. 17-26. 
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MEDICAL SCIENCES  

 

ʅɽɹɽɿʇɽʏʅɯʉʊʔ ɺʀʅʀʂʅɽʅʅʗ ʉʇɸʃɸʍʋ ʇʆʃɯʆʄɯɭʃɯʊʋ 

ɺ ʋʂʈɸɰʅɯ 

 

ɸʣʽʻʚ ʈʫʬʘʪ ɹʘʭʪʽʷʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʢʘʬʝʜʨʠ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 

ɹʘʣʽʢʘ ɸʣʽʩʘ ʖʨʽʾʚʥʘ 

ɸʙʫ ɸʙʫʜ ʄʘʨʽʷ ʉʘʠʙ 

ʉʪʫʜʝʥʪʢʠ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʣʽʦʤʽʻʣʽʪ ï ʥʝʙʝʟʧʝʯʥʝ ʛʦʩʪʨʝ ʚʽʨʫʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʤʘʻ 

ʪʨʦʧʥʽʩʪʴ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʩʪʽʡʢʠʭ ʪʘ ʥʝʦʙʦʨʦʪʥʠʭ ʧʘʨʘʣʽʯʽʚ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʥʘʚʽʪʴ ʩʤʝʨʪʽ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʽʦʤʽʻʣʽʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʷʢ ʜʣʷ ʚʩʴʦʛʦ ʩʚʽʪʫ, ʪʘʢ ʽ ʜʣʷ 

ʋʢʨʘʾʥʠ ʟʦʢʨʝʤʘ: ʟʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ) 

ʩʝʨʝʜ ʪʨʴʦʭ ʰʪʘʤʽʚ ʜʠʢʦʛʦ ʧʦʣʽʦʚʽʨʫʩʫ ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʥʝ ʣʽʢʚʽʜʦʚʘʥʠʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʣʽʦʚʽʨʫʩ ʪʠʧʫ 1, ʱʦ ʻ ʝʥʜʝʤʽʯʥʠʤ ʫ ʇʘʢʠʩʪʘʥʽ ʪʘ ɸʬʛʘʥʽʩʪʘʥʽ; ʟ 

ʤʦʤʝʥʪʫ ʧʝʨʰʠʭ ʩʧʘʣʘʭʽʚ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʽ ʧʦ ʩʴʦʛʦʜʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʥʝ ʽʩʥʫʻ ï ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʭʠʩʪʫ ʻ ʚʘʢʮʠʥʘʮʽʷ. ʈʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ 

ʱʝʧʣʝʥʥʷʤʠ ʧʨʦʪʠ ʧʦʣʽʦʤʽʻʣʽʪʫ ʚ ʋʢʨʘʾʥʽ ʩʝʨʝʜ ʜʽʪʝʡ ʜʦ 1 ʨʦʢʫ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ, 

ʯʝʨʝʟ ʱʦ ʥʘʰʘ ʢʨʘʾʥʘ ʻ ʦʜʥʽʻʶ ʟ 17, ʜʝ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʫ ʜʘʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʦʭʦʧʣʝʥʥʷ ʱʝʧʣʝʥʥʷʤʠ 

ʧʨʦʪʠ ʧʦʣʽʦʤʽʻʣʽʪʫ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘ 2021 ʨʽʢ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʩʧʘʣʘʭʽʚ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʦʩʪʘʥʥʽ 3 
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ʨʦʢʠ ʱʦʜʦ ʨʽʚʥʷ ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ʧʦʣʽʦʤʽʻʣʽʪʫ, ʘ ʪʘʢʦʞ ʧʨʦ ʦʩʪʘʥʥʽ ʚʠʧʘʜʢʠ 

ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʾ ʢʘʤʧʘʥʽʾ 2021 ʨʦʢʫ 

ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ʧʦʣʽʦʚʽʨʫʩʫ, ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʱʝʧʣʝʥʥʷʤʠ ʧʦ 

ʋʢʨʘʾʥʽ ʟʘ 8 ʤʽʩʷʮʽʚ ʩʢʣʘʚ ʣʠʰʝ 53%, ʯʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʣʠʰʠʣʘʩʴ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʜʽʪʝʡ ʙʝʟ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʦ 

ʟʙʫʜʥʠʢʘ ʧʦʣʽʦʤʽʻʣʽʪʫ. ʅʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʱʝʧʣʝʥʴ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ 

ʍʝʨʩʦʥʩʴʢʽʡ (40,7%), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ (42,2%) ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ (43,1%) 

ʦʙʣʘʩʪʷʭ. ʅʘʪʦʤʽʩʪʴ ʫ ʤʽʩʪʽ ʂʠʾʚ (73,5%), ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʱʝʧʣʝʥʥʷʤʠ 

ʚʠʷʚʠʚʩʷ ʥʘʡʚʠʱʠʤ (ʊʘʙʣ. 1). 

 

ʊʘʙʣ. 1 ï ʈʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʱʝʧʣʝʥʥʷʤʠ çʇʦʣʽʦ-3è ʧʦ ʦʙʣʘʩʪʷʭ 

 

ʅʘʩʣʽʜʢʦʤ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʱʝʧʣʝʥʥʷ ʩʪʘʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ (ʚʧʝʨʰʝ ʟ 

1997 ʨʦʢʫ) ʚʠʧʘʜʦʢ ʧʦʣʽʦʤʽʻʣʽʪʫ ʚ ʞʦʚʪʥʽ 2021 ʨʦʢʫ ʫ ʥʝʚʘʢʮʠʥʦʚʘʥʦʾ 

1,5-ʨʽʯʥʦʾ ʜʠʪʠʥʠ ʟ ʈʽʚʥʝʥʱʠʥʠ, ʷʢʘ ʙʫʣʘ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʘ ʟ ʦʟʥʘʢʘʤʠ ʧʘʨʝʟʫ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʇʽʟʥʽʰʝ, ʚ ʩʽʯʥʽ 2022 ʨʦʢʫ ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʧʦʣʽʦʤʽʻʣʽʪ ʫ 

ʥʝʱʝʧʣʝʥʦʾ 2-ʨʽʯʥʦʾ ʜʠʪʠʥʠ ʟ ɿʘʢʘʨʧʘʪʪʷ, ʷʢʘ ʪʘʢʦʞ ʤʘʣʘ ʦʟʥʘʢʠ ʤʣʷʚʦʛʦ 

ʥʠʞʥʴʦʛʦ ʧʘʨʘʧʘʨʝʟʫ. ɺʦʩʝʥʠ 2021 ʨʦʢʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 20 ʜʽʪʝʡ ʟ ɿʘʢʘʨʧʘʪʪʷ ʪʘ 

ʈʽʚʥʝʥʱʠʥʠ, ʱʦ ʙʫʣʠ ʽʥʬʽʢʦʚʘʥʽ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʚʘʢʮʠʥʘʮʽʾ, ʟ ʷʢʠʭ ʫ 
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12-ʨʽʯʥʦʾ ʜʽʚʯʠʥʢʠ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʧʘʨʘʣʽʯ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ. 

ʅʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʦʚʽ ʩʧʘʣʘʭʠ ʧʦʣʽʦʤʽʻʣʽʪʫ ʫ 

ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ, ʦʩʢʽʣʴʢʠ ʟʘ ʦʩʪʘʥʥʽ ʤʽʩʷʮʽ 2023 ʨʦʢʫ ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʞʦʜʥʦʛʦ ʥʦʚʦʛʦ ʚʠʧʘʜʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʨʦʪʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ 

ʱʝʧʣʝʥʥʷʤʠ ʧʦ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʩʧʘʣʘʭʽʚ: 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʨʽʚʝʥʴ ʚʘʢʮʠʥʘʮʽʾ ʚʽʜ ʧʦʣʽʦʚʫʨʫʩʫ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ 

ʤʘʻ ʩʢʣʘʜʘʪʠ 95%, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢ 2021 ʨʦʢʫ. 

ɺʠʩʥʦʚʢʠ. ʇʦʣʽʦʤʽʻʣʽʪ ʟʘʣʠʰʘʻʪʴʩʷ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʋʢʨʘʾʥʠ, 

ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʫ ʷʢʦʛʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʩʦʮʽʘʣʴʥʦ ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʙʠʪʢʽʚ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʘʢʮʠʥʘʮʽʾ ʰʣʷʭʦʤ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʥʦʛʦ ʢʫʨʩʫ ʚʘʢʮʠʥʘʮʽʾ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʜʦʚʽʨʠ ʙʘʪʴʢʽʚ ʜʦ ʥʘʷʚʥʠʭ ʚʘʢʮʠʥ. 
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ʇʆʐʀʈɽʅɯʉʊʔ ɺɯʈʋʉʅʆɻʆ ɻɽʇɸʊʀʊʋ ɺ ʉɽʈɽɼ ɺɸɻɯʊʅʀʍ 

ɺ ʋʂʈɸɰʅɯ 

 

ɸʣʽʻʚ ʈʫʬʘʪ ɹʘʭʪʽʷʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʢʘʬʝʜʨʠ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 

ɸʙʫ ɸʙʫʜ ʄʘʨʽʷ ʉʘʠʙ 

ɹʘʣʽʢʘ ɸʣʽʩʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ɺ (HBV) ï ʮʝ ʥʝʙʝʟʧʝʯʥʝ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʧʝʨʝʙʽʛʘʪʠ ʚ ʛʦʩʪʨʽʡ ʘʙʦ ʭʨʦʥʽʯʥʽʡ ʬʦʨʤʽ, ʽ ʧʦʚôʷʟʘʥʝ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʮʠʨʦʟʫ ʧʝʯʽʥʢʠ ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ. 

ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʛʝʧʘʪʠʪ ɺ ʩʝʨʝʜ ʚʘʛʽʪʥʠʭ ʻ ʚʘʞʣʠʚʠʤ, 

ʦʩʢʽʣʴʢʠ ʧʝʨʠʥʘʪʘʣʴʥʝ ʟʘʨʘʞʝʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʤ ʪʘ ʜʽʪʷʤ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ, ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʠʤ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ ʽ ʧʣʦʜʘ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ HBV ʩʝʨʝʜ ʚʘʛʽʪʥʠʭ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʡʦʛʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. 

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʘ 

2013-2016 ʨʦʢʠ ʱʦʜʦ ʦʙʩʪʝʞʝʥʥʷ ʥʘ HBV ʩʝʨʝʜ ʚʘʛʽʪʥʠʭ ʽ ʧʦʚôʷʟʘʥʦʾ ʽʟ ʮʠʤ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʨʝʜ ʮʽʻʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʽʚʝʥʴ ʦʙʩʪʝʞʝʥʥʷ ʚʘʛʽʪʥʠʭ ʥʘ ʤʘʨʢʝʨʠ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ɺ ʟ 2013 ʧʦ 2016 ʨʦʢʠ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ: ʫ 

2013 ʨʦʮʽ ʚʩʴʦʛʦ ʦʙʩʪʝʞʝʥʦ 469335 ʞʽʥʦʢ, ʫ 2014 ï 416741 ʞʽʥʢʘ, ʫ 2015-343862 

ʞʽʥʢʠ, ʫ 2016 ï 329732 ʞʽʥʢʠ (ʈʠʩ. 1); ʟʘʛʘʣʦʤ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 1559670 ʞʽʥʦʢ. 
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ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʦʙʩʪʝʞʝʥʥʷ ʥʘ HBV ʩʝʨʝʜ ʚʘʛʽʪʥʠʭ ʟʘ 2013-2016 ʨʨ. 

ɿʘ 4 ʨʦʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʤʘʨʢʝʨʠ HBV-ʽʥʬʝʢʮʽʾ ʫ ʚʘʛʽʪʥʠʭ: 

HBsAg ʚʠʷʚʣʝʥʠʡ ʫ 13520 ʞʽʥʦʢ (ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʻ 0,87% ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 

ʋʢʨʘʾʥʽ), anti-HBs ï 2328 ʞʽʥʦʢ, anti-HBc IgM ï 2568 ʞʽʥʦʢ, anti-HBc IgG ï 7644 

ʞʽʥʢʠ, HBeAg ï 85 ʞʽʥʦʢ, anti-HBe ï 335 ʞʽʥʦʢ. ʇʦ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʯʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ ʤʘʨʢʝʨʫ HBsAg ʟʥʘʯʥʦ ʨʽʟʥʠʣʘʩʴ (ʈʠʩ. 2). 

 

ʈʠʩ. 2 ï ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʤʘʨʢʝʨʫ HBsAg ʧʦ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ ʟʘ 2013-1016 ʨʨ. 
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ɺʠʩʥʦʚʢʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʛʘʪʠʚʥʦʾ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʚʘʛʽʪʥʠʭ ʥʘ HBV ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʮʝʡ ʨʽʚʝʥʴ ʪʘ 

ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʤʘʪʝʨʽʚ ʱʦʜʦ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʦʨʛʘʥʽʟʤ, ʪʘ ʦʨʛʘʥʽʟʤ ʤʘʡʙʫʪʥʴʦʾ ʜʠʪʠʥʠ: ʫʨʘʞʝʥʥʷ 

ʧʝʯʽʥʢʠ ʤʘʪʝʨʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʣʦʜʘ; ʙʘʛʘʪʦ ʧʨʝʧʘʨʘʪʽʚ 

ʜʣʷ ʝʪʽʦʪʨʦʧʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʘʶʪʴ ʪʝʨʘʪʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʘ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ 

ʧʝʯʽʥʢʠ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʾ ʩʤʝʨʪʥʦʩʪʽ. 
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ʂʆʌɽɰʅ ʗʂ ɻɽʈʆʇʈʆʊɽʂʊʆʈ: ʇʈɸɺɼɸ ʏʀ ʄɯʌ? 

 

ɸʪʫʤʘʚʘ ɺʣʘʜʠʩʣʘʚ ʈʦʣʘʥʜʦʚʠʯ, 

ɻʨʠʛʦʨôʻʚʘ ɻʘʥʥʘ ʈʦʤʘʥʽʚʥʘ, 

ʉʪʫʜʝʥʪʠ 5 ʢʫʨʩʫ 

ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʄʝʜʠʮʠʥʘè 

ɹʦʨʦʚʠʢ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ 2 

ʽ ʢʣʽʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʪʘ ʘʣʝʨʛʦʣʦʛʽʾ 

ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʃ. ʊ. ʄʘʣʦʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʈʠʥʜʽʥʘ ʅʘʪʘʣʽʷ ɻʝʥʥʘʜʽʾʚʥʘ, 

ʜ.ʤʝʜ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ 2 

ʽ ʢʣʽʥʽʯʥʦʾ ʽʤʫʥʦʣʦʛʽʾ ʪʘ ʘʣʝʨʛʦʣʦʛʽʾ 

ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʃ. ʊ. ʄʘʣʦʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ʉʪʘʨʽʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʝ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʙʽʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʢʣʽʪʠʥʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʘʧʫʩʢʘʶʪʴ ʽ ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩ ʦʩʣʘʙʣʝʥʥʷ ʬʫʥʢʮʽʡ ʫʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ. ʍʦʯʘ ʩʪʘʨʽʥʥʷ ʻ ʧʨʠʨʦʜʥʠʤ ʽ ʥʝʤʠʥʫʯʠʤ ʧʨʦʮʝʩʦʤ, ʡʦʛʦ ʤʦʞʥʘ 

ʨʝʛʫʣʶʚʘʪʠ ʧʝʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟ 

ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. 

ɻʝʨʦʧʨʦʪʝʢʪʦʨʠ - ʮʝ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʪʨʠʤʘʪʠ ʥʘ ʧʝʚʥʠʡ ʯʘʩ 

ʧʨʦʮʝʩʠ ʩʪʘʨʽʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ. ʆʩʢʽʣʴʢʠ ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʝʨʦʧʨʦʪʝʢʪʦʨʽʚ, ʻ ʜʦʩʠʪʴ ʤʦʣʦʜʦʶ, ʚʽʜʦʤʦ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʛʝʨʦʧʨʦʪʝʢʪʦʨʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʩʪʘʨʽʥʥʷ, ʘʣʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʂʦʬʝʾʥ ʧʦʢʘʟʘʚ ʣʶʜʩʪʚʫ ʩʚʦʶ ʢʦʨʠʩʪʴ. ɺʽʥ ʧʦʢʨʘʱʫʻ ʫʚʘʛʫ, 

ʩʪʨʠʤʫʻ ʩʦʥʣʠʚʽʩʪʴ ʪʘ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʪʨʠʚʘʣʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ [1]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʚʧʣʠʚʫ ʢʦʬʝʾʥʫ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʙʘʛʘʪʦʧʣʽʜʥʠʭ, ʩʪʫʧʽʥʴ, ʘ ʪʘʢʦʞ ʥʘʧʨʷʤʦʢ ʮʴʦʛʦ ʝʬʝʢʪʫ ʚʩʝ ʱʝ 

ʥʝʷʩʥʽ. 
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ʄʝʪʘ: ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʝʨʦʧʨʦʪʝʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʬʝʾʥʫ ʥʘ ʦʩʥʦʚʽ ʚʞʝ 

ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ PubMed ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʊʘʢ, ʘʚʪʦʨʠ Sutphin ʪʘ ʩʧʽʚʘʚʪ. 

ʇʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʭʨʦʥʽʯʥʠʡ ʚʧʣʠʚ ʢʦʬʝʾʥʫ ʚ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ʧʦʜʦʚʞʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ [2]. ʇʦʜʦʚʞʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʬʝʾʥʫ ʥʝ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʦʜʦʚʞʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ 

ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʝʧʨʠʚʘʮʽʾ ʪʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʦʨʘ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʛʽʧʦʢʩʽʶ. 

ʊʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ Kolahdouzan ʪʘ ʩʧʽʚʘʚʪ. ʚʠʟʥʘʯʠʣʠ ʥʝʦʯʽʢʫʚʘʥʠʡ 

ʝʬʝʢʪ, ʱʦ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʢʦʬʝʾʥʫ ʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢ ʽ 

ʚʽʜʩʪʨʦʯʫʚʘʪʠ ʥʘʩʪʘʥʥʷ ʚʽʢʦʚʠʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [3] ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʝʣʠʢʦʤʫ ʦʛʣʷʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʥʘʛʦʣʦʰʝʥʦ, 

ʱʦ ʣʽʢʫʚʘʥʥʷ ʢʦʬʝʾʥʦʤ ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʫʻ 

ʟʥʠʞʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʫ ʤʦʜʝʣʷʭ ʭʚʦʨʦʙ ɸʣʴʮʛʝʡʤʝʨʘ ʪʘ ʇʘʨʢʽʥʩʦʥʘ 

[4]. 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʘʚʪʦʨʽʚ Wu ʪʘ Fillenbaum ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʱʦ ʢʦʬʝʾʥ 

ʟʜʘʪʥʠʡ ʟʘʪʨʠʤʫʚʘʪʠ ʧʘʪʦʣʦʛʽʶ ʫ ʛʣʠʩʪʦʚʠʭ ʤʦʜʝʣʷʭ ʭʚʦʨʦʙʠ ɸʣʴʮʛʝʡʤʝʨʘ [5]. 

ʊʘʢʦʞ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʥʘ 

ʩʩʘʚʮʷʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʬʝʾʥʫ ʧʨʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʨʦʟʣʘʜʘʭ, ʙʫʣʠ 

ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʭʚʦʨʦʙʘʭ ɸʣʴʮʛʝʡʤʝʨʘ ʪʘ ʇʘʨʢʽʥʩʦʥʘ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʚʧʣʠʚ ʩʧʦʞʠʚʘʥʥʷ ʢʦʬʝʾʥʫ ʥʘ ʭʚʦʨʦʙʫ ʍʘʥʪʽʥʛʪʦʥʘ 

ʫ ʣʶʜʝʡ, ʟʘʨʘʟ ʧʨʦʚʦʜʷʪʴʩʷ. ʄʠ ʚʠʷʚʠʣʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʤʽʞ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʜʝʧʨʠʚʘʮʽʻʶ ʪʘ ʢʦʬʝʾʥʦʤ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʬʝʾʥ ʪʘʢʦʞ 

ʤʦʞʝ ʽʤʽʪʫʚʘʪʠ ʘʩʧʝʢʪʠ ʜʽʻʪʠʯʥʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʦ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʬʝʾʥ ʫʞʝ ʰʠʨʦʢʦ ʚʞʠʚʘʻʪʴʩʷ ʚ ʣʶʜʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʋ ʨʦʙʦʪʽ Rodak ʪʘ ʩʧʽʚʘʚʪ. ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʦʜʦʚʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʬʝʾʥʫ ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʪʨʴʦʭ ʽʥʰʠʭ ʰʪʘʤʘʭ ʽʟ ʤʫʪʘʮʽʷʤʠ ʚ 

ʛʝʥʘʭ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʪʘʨʽʥʥʷʤ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʦʬʝʾʥ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ 
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ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ ʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʛʦʣʽʪʪʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʷʜʫ ʚʪʨʫʯʘʥʴ [6]. 

ɯʜʝʷ ʧʨʦ ʪʝ, ʱʦ ʢʦʬʝʾʥ ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ, ʟʘʣʫʯʝʥʠʤʠ 

ʜʦ ʩʪʘʨʽʥʥʷ, ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʧʨʦ ʪʝ, ʱʦ ʚʧʣʠʚ 

ʢʦʬʝʾʥʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʪʘ ʪʦʢʩʠʯʥʽʩʪʴ ʧʦʣʽʛʣʫʪʘʤʽʥʫ ʤʦʞʥʘ ʚʽʜʦʢʨʝʤʠʪʠ 

ʚʽʜʥʦʩʥʦ ʾʭʥʴʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ DAF-16. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, 

ʤʦʞʣʠʚʦ, ʢʦʬʝʾʥ ʟʤʽʥʶʻ ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʙʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʽʚ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʨʦʙʠʪʴ ʦʨʛʘʥʽʟʤ ʥʝʟʜʘʪʥʠʤ ʥʦʨʤʘʣʴʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʠʛʥʘʣʠ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʝʣʽʢʦʚʘʥʠʭ ʪʚʘʨʠʥ.  

 

ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʚʧʣʠʚ ʢʦʬʝʾʥʫ ʥʘ ʜʦʚʛʦʣʽʪʪʷ, ʟʜʘʻʪʴʩʷ, ʟʙʽʛʘʻʪʴʩʷ ʷʢ ʟ 

ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʠʤ ʩʠʛʥʘʣʴʥʠʤ ʰʣʷʭʦʤ, ʪʘʢ ʽ ʟ ʜʽʻʪʠʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ, ʪʦʜʽ ʷʢ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʦʢʩʠʯʥʦʩʪʽ ʧʦʣʽʛʣʫʪʘʤʽʥʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʦʛʦ 

ʩʠʛʥʘʣʫ. ɺʧʣʠʚ ʢʦʬʝʾʥʫ ʥʘ ʜʦʚʛʦʣʽʪʪʷ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʋ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʘʞʣʠʚʦ ʨʦʟʢʨʠʪʠ ʤʝʭʘʥʽʟʤʠ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ.  
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ɼʆɼɸʊʂʆɺɸ ʈʆʃʔ ɺɯʈʊʋɸʃʔʅʆɻʆ ɼʆ ʊʈɸɼʀʎɯʁʅʆɻʆ ʈʆɿʊʀʅʋ ʋ 

ɺʀʂʃɸɼɸʅʅɯ ɸʅɸʊʆʄɯɰ 

 

ɹʘʣʢʦʚʝʥʢʦ ɺ. ʆ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʄʝʜʚʝʜʻʚ ɯ. ʆ., 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɼʘʥʴʢʦ ʖ. ʉ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʗʯʤʻʥʴʦʚʘ ɽ. ʉ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɺʦʟʜʽʛʘʥ ʅ. ʉ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɿʛʠʨʚʘʯ ɸ. ʖ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʐʘʧʦʚʘʣ ʈ. ʆ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʇʘʩʪʫʭʦʚʘ ɸ. ɸ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʆʨʫʜʞʝʚ ɻ. ʊ., 

ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʉʢʨʽʧʦʚʘ ʄ. ʆ., 

ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ 2 ʢʫʨʩʫ ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

  

ɺʩʪʫʧ./Introductions. ɻʨʫʧʦʚʘ ʘʥʘʪʦʤʽʷ ʣʶʜʠʥʠ ʻ ʦʩʥʦʚʦʶ ʤʝʜʠʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʚʝʜʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʘʥʘʪʦʤʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʫ ʢʣʽʥʽʯʥʠʡ ʢʦʥʪʝʢʩʪ. ɿ ʽʩʪʦʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʠʚʯʝʥʥʷ 

ʘʥʘʪʦʤʽʾ ʰʣʷʭʦʤ ʨʦʟʪʠʥʫ ʪʨʫʧʽʚ ʙʫʣʦ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʦʶ ʧʘʨʘʜʠʛʤʦʶ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ, ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ 

ʧʨʦʛʨʘʤʫ ʜʦʥʦʨʩʪʚʘ ʪʽʣ ʜʣʷ ʘʥʘʪʦʤʽʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ 2000-ʭ ʨʦʢʽʚ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʪʝʨʝʩʫ ʜʦ ʘʥʘʪʦʤʽʯʥʠʭ 

ʚʧʨʘʚ ʥʘ ʪʨʫʧʘʭ ʟ ʙʦʢʫ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʪʽʣ ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 
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ʧʦʪʨʝʙ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʠʢʣʘʜʘʥʥʽ ʘʥʘʪʦʤʽʾ, ʚʽʨʪʫʘʣʴʥʠʡ ʨʦʟʪʠʥ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʢʦʨʠʩʥʠʡ ʚʘʨʽʘʥʪ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʽʤʽʪʘʮʽʶ ʘʥʘʪʦʤʽʯʥʦʛʦ ʨʦʟʪʠʥʫ 

ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʨʝʘʣʴʥʦʩʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʬʽʟʠʯʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʫʧʘ. ʆʜʥʘʢ 

ʥʝʟʨʦʟʫʤʽʣʦ, ʷʢʠʤ ʙʫʜʝ ʢʦʥʩʝʥʩʫʩ ʱʦʜʦ ʪʦʛʦ, ʯʠ ʩʣʽʜ ʽʥʪʝʛʨʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʽʥʥʦʚʘʮʽʾ ʚ ʢʫʨʩʠ ʟʘʛʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʚʠʟʥʘʯʝʥʽ ʜʦʜʘʪʢʦʚʦʾ ʨʦʣʽ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʦʟʪʠʥʫ ʫ ʚʠʢʣʘʜʘʥʥʽ ʘʥʘʪʦʤʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʊʝʦʨʝʪʠʯʥʽ: ʦʛʣʷʜ ʪʘ 

ʘʥʘʣʽʟ ʢʣʽʥʽʯʥʦʛʦ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʘʥʜʦʤʽʟʦʚʘʥʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʜʠʜʘʢʪʠʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʢʦʨʠʩʥʦʩʪʽ ʫ ʚʠʢʣʘʜʘʥʥʽ ʘʥʘʪʦʤʽʾ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʟʪʠʥʫ, ʜʦʜʘʥʦʛʦ ʜʦ ʢʣʘʩʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʰʣʷʭʦʤ ʛʨʫʙʦʛʦ ʨʦʟʪʠʥʫ ʥʘ ʩʚʽʞʦʟʘʤʦʨʦʞʝʥʦʤʫ ʪʽʣʽ ʣʶʜʠʥʠ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʅʘʤʠ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʷʢʦʤʫ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ 30 ʩʪʫʜʝʥʪʽʚ ʜʨʫʛʦʛʦ 

ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʬʘʢʫʣʴʪʘʪʠʚʥʦʤʫ ʢʫʨʩʽ 

ʘʥʘʪʦʤʽʯʥʦʾ ʜʠʩʝʢʮʽʾ ʧʽʜ ʯʘʩ ʟʘʛʘʣʴʥʦʛʦ ʢʫʨʩʫ ʘʥʘʪʦʤʽʾ. ɿʘʨʘʭʦʚʘʥʦ ʩʪʫʜʝʥʪʽʚ 18 

ʯʦʣʦʚʽʢʽʚ ʪʘ 12 ʜʽʚʯʘʪ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʫʯʘʩʥʠʢʽʚ ʩʪʘʥʦʚʠʚ 20,9 Ñ 0,6 ʨʦʢʫ, 

ʢʦʣʠʚʘʚʩʷ ʚʽʜ 20,1 ʜʦ 22,1 ʨʦʢʫ. ʋʩʽ ʩʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ ʙʫʣʠ ʥʝʦʧʣʘʯʫʚʘʥʠʤʠ 

ʚʦʣʦʥʪʝʨʘʤʠ, ʽ ʥʽʭʪʦ ʟ ʥʠʭ ʥʝ ʤʘʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʪʠʥʫ ʧʝʨʝʜʧʣʽʯʯʷ.  

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʠ ʟôʷʩʫʚʘʣʠ ʱʦ ʩʪʫʜʝʥʪʠ-ʤʝʜʠʢʠ, ʷʢʽ 

ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʚʽʨʪʫʘʣʴʥʦʾ ʜʠʩʝʢʮʽʾ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʾ, ʤʘʣʠ ʙʽʣʴʰʝ ʥʽʞ 

ʫ ʪʨʠ ʨʘʟʠ ʙʽʣʴʰʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʚʽʜʦʤʠʪʠ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ 

(ʧʨʦʡʰʦʚ/ʧʦʟʠʪʠʚʥʠʡ) ʥʘ ʪʝʩʪʽ ʧʽʩʣʷ ʜʠʩʝʢʮʽʾ, ʥʽʞ ʪʽ, ʭʪʦ ʟʚʝʨʥʫʚʩʷ ʜʦ 

ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʢʦʥʪʨʦʣʶʶʯʠ ʜʣʷ ʚʩʽʭ ʽʥʰʽ ʬʘʢʪʦʨʠ ʚ 

ʤʦʜʝʣʽ. ɿʘʛʘʣʦʤ, ʪʨʘʜʠʮʽʡʥʝ ʛʨʫʙʝ ʧʨʝʧʘʨʫʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʪʽʣʘ ʜʦʩʽ 

ʦʜʥʦʩʪʘʡʥʦ ʚʚʘʞʘʣʦʩʷ ʦʩʥʦʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʾ, ʷʢʠʡ ʚʚʘʞʘʚʩʷ 

ʢʨʘʱʠʤ, ʥʽʞ ʙʫʜʴ-ʷʢʠʡ ʧʦʪʝʥʮʽʡʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʟʘʤʽʥʥʠʢ. ʋ ʙʫʜʴ-ʷʢʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʣʦ ʚʠʟʥʘʥʦ ʧʦʧʝʨʝʜʥʶ ʢʦʨʠʩʥʽʩʪʴ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʟʪʠʥʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʦʟʪʠʥʫ ʪʨʫʧʘ. 
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ɺʠʩʥʦʚʢʠ./Conclusions. ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʻʜʥʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʪʨʘʜʠʮʽʡʥʦʾ ʛʨʫʙʦʾ ʜʠʩʝʢʮʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ ʜʨʫʛʦʛʦ ʢʫʨʩʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ 

ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʧʨʘʢʪʠʯʥʦʛʦ ʨʦʟʪʠʥʫ, ʧʦʜʦʣʘʥʥʷ ʩʢʦʨʦʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʜʝʬʽʮʠʪʫ ʜʦʩʪʫʧʥʠʭ ʪʽʣ. 
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ʌʋʅʂʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅ ʂɸʈɼɯʆʄɯʆʎʀʊɯɺ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ʊɺɸʈʀʅ ɿɸ ʋʄʆɺ 

ʌʆʉʌɸʊʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

 

ɹʽʣʽʥʩʴʢʠʡ ɯʛʦʨ ɯʛʦʨʦʚʠʯ, 

pHD, ʘʩʠʩʪʝʥʪ, 

ʌʝʜʦʨʘʢ ɺʣʘʜʠʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʂʨʦʧʠʚʥʠʮʴʢʘ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʂʦʥʦʥʯʫʢ ʉʦʬʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʠ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ɺ ʥʘʰ ʯʘʩ ʬʦʩʬʘʪʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʜʦʟʚʦʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ E 338-342, 

350-352, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʷʢʦʩʪʽ ʢʦʥʩʝʨʚʘʥʪʽʚ. ʌʦʩʬʦʨ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ʇʨʦʪʝ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʥʝʧʦʢʦʻʥʽ ʱʦʜʦ ʚʢʣʶʯʝʥʥʷ ʮʠʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. ʅʘʜʭʦʜʞʝʥʥʷ ʬʦʩʬʘʪʽʚ ʚ ʙʽʣʴʰʠʭ ʜʦʟʘʭ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʽʥʪʦʢʩʠʢʘʮʽʶ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ, ʢʽʩʪʢʦʚʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ, 

ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩʠ ʩʪʘʨʽʥʥʷ. ʌʦʩʬʘʪʥʽ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ ʚ ʾʞʽ ʻ ʧʨʝʜʤʝʪʦʤ 

ʩʪʫʨʙʦʚʘʥʦʩʪʽ, ʽ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ.  

ʄʝʪʘ: ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʟʘ ʫʤʦʚ ʬʦʩʬʘʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʘʭ 

ʣʽʥʽʾ ɺʽʩʪʘʨ (ʩʘʤʮʽ) ʤʘʩʦʶ 180-250 ʛ. ʊʚʘʨʠʥ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 2 ʛʨʫʧʠ. I ʛʨʫʧʘ 

ʢʦʥʪʨʦʣʴʥʘ, ʦʪʨʠʤʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʨʘʮʽʦʥ ʚʽʚʘʨʽʶ. II  ʛʨʫʧʘ ï ʜʦʩʣʽʜʥʘ, 

ʪʚʘʨʠʥʠ ʦʜʝʨʞʫʚʘʣʠ ʜʦʜʘʪʢʦʚʦ ʛʽʜʨʦʛʝʥʬʦʩʬʘʪ ʥʘʪʨʽʶ ʨʦʟʯʠʥʝʥʠʡ ʫ ʚʦʜʽ ʚ ʜʦʟʽ 

1/10 LD50 ( ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ) ʫʧʨʦʜʦʚʞ 30 ʜʥʽʚ. ɿʘʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʚʩʷ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʛʽʜʥʦ ʧʨʘʚʠʣ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʛʫʤʘʥʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ 

(ʉʪʨʘʩʙʫʨʛ, 1986), ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447-IV çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ 
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ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè. ɼʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʛʦʪʦʚʣʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʨʽʟʠ, ʟʘʙʘʨʚʣʝʥʽ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʦʛʣʷʜʦʚʠʤʠ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʤʘʪʦʢʩʠʣʽʥʝʦʟʠʥʫ).  

ʈʝʟʫʣʴʪʘʪʠ: ʋ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʽʦʢʘʨʜʽʦʮʠʪʠ ʟʙʝʨʽʛʘʣʠ 

ʥʦʨʤʘʣʴʥʫ ʛʽʩʪʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ. ʅʘ ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʟʨʽʟʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ 

ʚʦʣʦʢʥʘ ʤʽʦʢʘʨʜʫ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʤʫʞʢʘʤʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ʗʜʨʘ ʚ ʥʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʮʝʥʪʨʘʣʴʥʦ. ʄʽʞ ʩʤʫʞʢʘʤʠ ʙʘʯʠʤʦ ʘʥʘʩʪʦʤʦʟʠ. ʄʽʞ ʩʦʙʦʶ 

ʢʘʨʜʽʦʤʽʦʮʠʪʠ ʩʧʦʣʫʯʝʥʽ ʚʩʪʘʚʥʠʤʠ ʜʠʩʢʘʤʠ. ʄʽʞ ʣʘʥʮʶʛʘʤʠ ʢʣʽʪʠʥ ʤʽʦʢʘʨʜʫ 

ʤʠ ʙʘʯʠʤʦ ʩʚʽʪʣʽ ʧʨʦʤʽʞʢʠ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʧʫʭʢʦʶ ʚʦʣʦʢʥʠʩʪʦʶ ʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ. 

ʋ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʩʫʪʪʻʚʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʥʝ ʚʠʷʚʣʝʥʦ, ʧʨʦʪʝ ʚ ʦʢʨʝʤʠʭ ʛʽʩʪʦʧʨʝʧʘʨʘʪʘʭ ʤʽʞ ʣʘʥʮʶʛʘʤʠ 

ʢʣʽʪʠʥ ʚ ʧʫʭʢʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤʠ ʚʽʜʤʽʯʘʣʠ ʪʝʤʥʽ ʩʢʫʧʯʝʥʥʷ ʬʦʩʬʽʜʫ 

ʢʘʣʴʮʽʶ.  

ɽʥʜʦʪʝʣʽʡ ʘʨʪʝʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʜʥʠʤ ʟ ʪʠʧʽʚ ʪʢʘʥʠʥ, ʷʢʽ ʻ 

ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʜʦ ʝʢʪʦʧʽʯʥʦʾ ʢʘʣʴʮʠʬʽʢʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʚʽʜʢʣʘʜʘʥʥʷ ʬʦʩʬʽʜʫ 

ʢʘʣʴʮʽʶ. ʅʘʢʦʧʠʯʝʥʥʷ Ca
2+

3P2 ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʾ ʙʣʷʰʢʠ ʚ 

ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥʘʭ, ʱʦ ʩʣʽʜʫʻ ʟʘ ʛʽʧʝʨʪʦʥʽʻʶ, ʘʨʪʝʨʽʦʣʦʩʢʣʝʨʦʟʦʤ ʪʘ 

ʛʽʧʝʨʪʨʦʬʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ.  

ɺʠʩʥʦʚʢʠ: ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʬʦʩʬʘʪʽʚ ʫ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʪʘ ʥʘʧʦʷʭ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ. ʑʦʙ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʢʘʣʴʮʠʬʽʢʘʪʽʚ ʚ ʪʢʘʥʠʥʘʭ ʪʘ 

ʟʘʧʦʙʽʛʪʠ ʥʘʜʤʽʨʥʽʡ ʟʙʫʜʣʠʚʦʩʪʽ ʪʢʘʥʠʥ, ʥʝʦʙʭʽʜʥʦ ʯʘʩ ʚʽʜ ʯʘʩʫ ʧʝʨʝʚʽʨʷʪʠ 

ʢʽʣʴʢʽʩʪʴ ʬʦʩʬʘʪʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʇʨʠ ʥʘʜʤʽʨʥʽʡ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʩʧʦʣʫʢ ʫ 

ʢʨʦʚʽ ʩʣʽʜ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʽʻʪʫ ʟ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʬʦʩʬʘʪʽʚ.  
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ʇʆʈɯɺʅʗʅʅʗ ʈʀɿʀʂʋ ʊʈʆʄɹʆɽʄɹʆʃɯʏʅʀʍ ʋʉʂʃɸɼʅɽʅʔ ʇɯʉʃʗ 

ʃɸʇɸʈʆʉʂʆʇɯʏʅʆɰ ʊɸ ɺɯɼʂʈʀʊʆɰ ʍʆʃɽʎʀʉʊʆʂʊʆʄɯɰ 

 

ɹʣʝʩʪ ʆʣʝʢʩʘʥʜʨʘ ɸʣʴʙʝʨʪʽʚʥʘ 

ʉʪʫʜʝʥʪ 3 ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ˉ 1 

ɼɺʅɿ ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʍʦʣʝʮʠʩʪʠʪ ʪʘ ʭʦʣʝʣʽʪʽʘʟ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʭʚʦʨʦʙ ʞʦʚʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʚʠʤʘʛʘʶʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʣʘʧʘʨʦʩʢʦʧʽʯʥʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʷ (LHC) ʩʪʘʣʘ 

ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʢʨʠʪʦʶ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʻʶ 

(OHC) ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʧʝʨʝʚʘʛʘʤ, ʪʘʢʠʤ ʷʢ ʤʝʥʰʽ ʨʦʟʨʽʟʠ ʪʘ ʰʚʠʜʰʝ ʦʜʫʞʘʥʥʷ. 

ʆʜʥʘʢ, ʦʙʠʜʚʘ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ 

ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʚʥʘʩʣʽʜʦʢ ʪʨʘʚʤʠ ʪʢʘʥʠʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʘʞʣʠʚʦ ʧʦʨʽʚʥʷʪʠ ʨʠʟʠʢ ʪʘʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ ʪʘ 

ʚʠʚʯʠʪʠ ʟʤʽʥʠ ʚ ʛʝʤʦʩʪʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʮʽ ʦʧʝʨʘʮʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʇʦʨʽʚʥʷʥʥʷ ʨʠʟʠʢʫ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʧʽʩʣʷ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ ʪʘ ʚʽʜʢʨʠʪʦʾ ʭʦʣʝʮʠʩʪʦʢʪʦʤʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and methods. ʇʨʦʚʝʜʝʥʠʡ ʢʦʥʪʝʥʪ 

ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʨʠʟʠʢʫ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʾ ʪʘ ʚʽʜʢʨʠʪʦʾ ʭʦʣʝʮʠʩʪʦʢʪʦʤʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʋ ʮʴʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʨʽʚʥʶʚʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʧʝʨʝʥʝʩʣʠ ʚʽʜʢʨʠʪʫ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʶ (ʛʨʫʧʘ ɸ) ʪʘ ʣʘʧʘʨʦʩʢʦʧʽʯʥʫ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʶ (ʛʨʫʧʘ ɹ). 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʦʙʪʦ ʥʘʧʝʨʝʜʦʜʥʽ ʦʧʝʨʘʮʽʾ, ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʟʥʘʯʝʥʥʷʭ ʛʝʤʦʩʪʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ɸ ʪʘ ɹ ʥʝ 

ʙʫʣʦ. ʇʽʩʣʷ ʦʧʝʨʘʮʽʾ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʟʥʘʯʝʥʥʷ ʛʝʤʦʩʪʘʪʠʯʥʦʛʦ ʽʥʜʝʢʩʫ ʛʨʫʧʠ ɸ 

ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ, ʥʽʞ ʛʨʫʧʠ ɹ (p < 0,05), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʥʽʰʫ 
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ʢʦʘʛʫʣʷʮʽʶ ʫ ʛʨʫʧʽ ɸ. ʋ ʛʨʫʧʽ ɸ ʨʽʚʥʽ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ F1+2 

(p<0,01) ʙʫʣʠ ʚʽʨʦʛʽʜʥʦ ʧʽʜʚʠʱʝʥʽ ʚ ʫʩʽʭ ʧʨʦʙʘʭ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʚ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ (3,7 ʥʤʦʣʴ/ʣ; 1,2-6, 0 ʥʤʦʣʴ/ʣ) , ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ B 

ʧʦʤʽʪʥʝ, ʘʣʝ ʟʥʘʯʥʦ ʤʝʥʰʝ ʟʙʽʣʴʰʝʥʥʷ F1+2 (2,1 ʥʤʦʣʴ/ʣ; 1,1ï3,9 ʥʤʦʣʴ/ʣ; 

p<0,01) ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʣʠʰʝ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʛʨʫʧʽ ɸ. ʋ ʛʨʫʧʘʭ A ʽ B 

ʨʽʚʝʥʴ D-ʜʠʤʝʨʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʙʝʟ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ 

ʤʽʞ ʛʨʫʧʘʤʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʚʽʜʢʨʠʪʫ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʶ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʘʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ F1+2, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʱʠʡ ʨʠʟʠʢ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 

ɺʦʜʥʦʯʘʩ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʣʘʧʘʨʦʩʢʦʧʽʯʥʫ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʶ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʤʝʥʰʘ ʘʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʘ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ 

F1+2 ʬʨʘʛʤʝʥʪʽʚ ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʧʨʦʪʨʦʤʙʽʥʫ. ʇʨʦʪʝ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʨʽʚʥʽ 

D-ʜʠʤʝʨʫ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ 

ʦʙʠʜʚʽ ʧʨʦʮʝʜʫʨʠ ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʈʽʚʝʥʴ 

ʘʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʽʥʦʛʝʥʫ 1 ʪʠʧʫ (PAI-1) ʟʘʣʠʰʘʚʩʷ ʚ 

ʤʝʞʘʭ ʥʦʨʤʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ɿʛʽʜʥʦ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ 

ʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʛʝʤʦʩʪʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʧʘʮʽʻʥʪʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʶ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʻʶ. ɿʦʢʨʝʤʘ, ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʝʨʝʥʝʩʣʠ 

ʚʽʜʢʨʠʪʫ ʭʦʣʝʮʠʩʪʝʢʪʦʤʽʶ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʥʘʯʥʘ ʘʢʪʠʚʘʮʽʷ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʠʟʠʢʦʤ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ. 
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ʈʆʃʔ ɽʌɽʂʊʆʈʅʀʍ ʇɸʊʆɻɽʅɽʊʀʏʅʀʍ ʄɽʍɸʅɯɿʄɯɺ ɺ ʈʆɿɺʀʊʂʋ 

ʉʀʅɼʈʆʄʋ ɺʆʃʔʌɸ-ʇɸʈʂɯʅʉʆʅɸ-ʋɸʁʊɸ ʊɸ ʇʆɻʃʗɼ ʅɸ 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʁʆɻʆ ʃɯʂʋɺɸʅʅʗ 

 

ɹʦʛʦʤʦʣ ʂʘʪʝʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʻ ʚʽʜʥʦʩʥʦ ʧʦʰʠʨʝʥʦʶ 

ʚʨʦʜʞʝʥʦʶ ʘʥʦʤʘʣʽʻʶ ʧʨʦʚʽʜʥʦʩʪʽ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʝʨʝʜʯʘʩʥʠʤ ʟʙʫʜʞʝʥʥʷʤ 

ʰʣʫʥʦʯʢʽʚ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʰʣʷʭʽʚ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ (ʫ 98% 

ʚʠʧʘʜʢʽʚ ʮʝ ʧʫʯʦʢ ʂʝʥʪʘ, 2% - ʚʦʣʦʢʥʘ ʄʘʭʘʡʤʘ), ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʙʣʠʟʴʢʦ 

0,2-0,4% ʥʘʩʝʣʝʥʥʷ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʤʝʜʠʮʠʥʠ ʡ ʬʘʨʤʘʢʦʣʦʛʽʾ, ʮʷ ʧʘʪʦʣʦʛʽʷ 

ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʨʘʧʪʦʚʦʾ ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʝʬʝʢʪʦʨʥʠʭ (ʤʦʣʝʢʫʣʷʨʥʠʭ) 

ʤʝʭʘʥʽʟʤʽʚ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʣʽʢʫʚʘʥʥʷ.  

ʎʽʣʴ ʨʦʙʦʪʠ. ɿ'ʷʩʫʚʘʥʥʷ ʧʝʨʝʜʫʤʦʚ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʝʬʝʢʪʦʨʥʽ 

(ʤʦʣʝʢʫʣʷʨʥʽ) ʤʝʭʘʥʽʟʤʠ ʽ ʨʦʣʴ ʦʩʪʘʥʥʽʭ ʚ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ ʽ ʧʝʨʝʙʽʛʫ 

ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʽ ʟ ʦʛʣʷʜʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʦʤʦ, ʱʦ ʚ ʨʦʟʚʠʪʢʫ 

ʛʽʧʝʨʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ ʰʣʫʥʦʯʢʽʚ, ʚʘʞʣʠʚʦʾ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʠʥʜʨʦʤʫ 

ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ, ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʤʫʪʘʮʽʷ ʚ ɔ2 ʨʝʛʫʣʷʪʦʨʥʽʡ 

ʩʫʙʦʜʠʥʠʮʽ PRKAG2 (ɸʄʌ-ʘʢʪʠʚʦʚʘʥʦʾ ʧʨʦʪʝʾʥʢʽʥʘʟʠ) ï ʬʝʨʤʝʥʪʫ, ʷʢʠʡ ʙʝʨʝ 

ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʢʣʽʪʠʥʠ, ʘʢʪʠʚʫʶʯʠ ʧʦʛʣʠʥʘʥʥʷ ʪʘ 

ʨʦʟʧʘʜ ʛʣʶʢʦʟʠ [1, 2].  

ʋ ʣʶʜʝʡ ʟ ʤʫʪʘʮʽʷʤʠ ʧʨʦʪʝʾʥʢʽʥʘʟʠ ʥʝʨʽʜʢʦ ʚʠʷʚʣʷʶʪʴʩʷ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʧʝʨʝʜʯʘʩʥʝ ʟʙʫʜʞʝʥʥʷ 

ʰʣʫʥʦʯʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʽ ʜʣʷ ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ, ʪʘ ʽʥʰʠʭ 
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ʧʨʦʷʚʽʚ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [1, 2]. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ, ʟʘ ʷʢʠʤ ʤʫʪʘʮʽʾ PRKAG2 ʩʧʨʠʯʠʥʷʶʪʴ 

ʛʽʧʝʨʪʨʦʬʽʶ ʟ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʥʘʫʢʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʪʨʘʥʩʛʝʥʥʠʭ ʤʠʰʝʡ ʟ ʥʘʜʤʽʨʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʾ 

ɼʅʂ PRKAG2 ʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʪʨʘʥʩʛʝʥʥʽ ʤʫʪʘʥʪʥʽ ʤʠʰʽ ʚʠʷʚʣʷʶʪʴ 

ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʾʥʢʽʥʘʟʠ, ʘʢʪʠʚʦʚʘʥʦʾ ɸʄʌ, ʫ ʾʭ ʩʝʨʮʝʚʦʤʫ ʤôʷʟʽ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʟʥʘʯʥʠʡ (ʚ 30 ʨʘʟʽʚ ʚʠʱʝ ʥʦʨʤʠ) ʥʘʜʣʠʰʦʢ ʛʣʽʢʦʛʝʥʫ, ʚʠʥʠʢʘʻ 

ʚʠʨʘʞʝʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ, ʧʝʨʝʟʙʫʜʞʝʥʥʷ ʤʽʦʢʘʨʜʽʦʮʠʪʽʚ ʽ 

ʜʠʩʬʫʥʢʮʽʷ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ [3].  

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʬʽʙʨʦʟʥʽ ʢʽʣʴʮʷ ʧʨʘʚʦʛʦ 

ʽ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʥʦ-ʰʣʫʥʦʯʢʦʚʠʭ ʦʪʚʦʨʽʚ, ʷʢʽ ʚ ʥʦʨʤʽ ʧʦʧʝʨʝʜʞʘʶʪʴ 

ʰʣʫʥʦʯʢʠ ʚʽʜ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʟ ʧʝʨʝʜʩʝʨʜʴ, ʩʧʦʪʚʦʨʝʥʽ ʤʽʦʮʠʪʘʤʠ, 

ʧʝʨʝʧʦʚʥʝʥʠʤʠ ʛʣʽʢʦʛʝʥʦʤ.  

ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ ʦʟʥʘʢʠ ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʭ ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ (ʩʢʦʨʦʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ PR, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʯʘʩʦʚʦʾ ʟʘʪʨʠʤʢʠ ʤʽʞ ʝʣʝʢʪʨʠʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 

ʧʝʨʝʜʩʝʨʜʴ ʽ ʰʣʫʥʦʯʢʽʚ, ʪʘ ʜʝʣʴʪʘ-ʭʚʠʣʴ), ʱʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʪʘʢʠʤʠ ʧʨʠ 

ʩʠʥʜʨʦʤʽ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʧʝʨʝʜʥʻ 

ʟʙʫʜʞʝʥʥʷ ʰʣʫʥʦʯʢʽʚ [3].  

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʫʪʘʮʽʾ ʛʝʥʘ PRKAG2 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʤʽʦʮʠʪʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʥʝʟʥʘʯʥʦʛʦ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʬʽʙʨʦʟʫ, ʘʣʝ ʚʦʥʠ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʘʢʠʭ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʭ 

ʦʟʥʘʢ ʛʽʧʝʨʪʨʦʬʽʯʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ, ʷʢ ʜʝʟʦʨʛʘʥʽʟʘʮʽʷ ʤʽʦʬʽʙʨʠʣ ʽ ʤʽʦʮʠʪʽʚ. ʋ 

ʪʦʡ ʞʝ ʯʘʩ, ʟ ʤʫʪʘʮʽʻʶ ʮʴʦʛʦ ʞ ʛʝʥʘ ʧʦʚô̫ ʟʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʚ ʤʽʦʮʠʪʘʭ ʚʘʢʫʦʣʝʡ, 

ʟʘʧʦʚʥʝʥʠʭ ʛʣʽʢʦʛʝʥʦʤ [4]. 

ʗʢʱʦ ʨʘʥʽʰʝ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʤʫʪʘʮʽʷ ʛʝʥʘ PRKAG2 ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʫ ʧʘʮʽʻʥʪʽʚ ʛʽʧʝʨʪʨʦʬʽʯʥʦʾ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ (ɻʂʄʇ) 

ʪʘ/ʘʙʦ ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ, ʪʦ ʪʝʧʝʨ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʜʘʥʽ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ, ʱʦ ʮʷ ʤʫʪʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʛʣʽʢʦʛʝʥʫ ʚ ʢʣʽʪʠʥʘʭ ʩʝʨʮʝʚʦʛʦ ʤôʷʟʘ, ʦʟʥʘʢʠ ʷʢʦʾ ʻ ʩʭʦʞʠʤʠ ʥʘ 
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ɻʂʄʇ ʽ ʩʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ (ʛʽʧʝʨʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ, ʧʦʧʝʨʝʜʥʻ 

ʟʙʫʜʞʝʥʥʷ ʰʣʫʥʦʯʢʽʚ ʽ ʩʧʦʪʚʦʨʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ).  

ʅʘʡʙʽʣʴʰʦʶ ʥʝʙʝʟʧʝʢʦʶ ʧʝʨʝʙʽʛʫ ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʽ 

ʧʝʨʝʜʫʤʦʚʦʶ ʨʘʧʪʦʚʦʾ ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʻ ʨʦʟʚʠʪʦʢ 

ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʦʾ ʪʘʭʽʢʘʨʜʽʾ ʟʘ ʪʠʧʦʤ Re-entry, ʷʢʘ ʤʦʞʝ ʧʝʨʝʡʪʠ ʫ 

ʬʽʙʨʠʣʷʮʽʶ ʧʝʨʝʜʩʝʨʜʴ, ʘ ʟʛʦʜʦʤ ʽ ʰʣʫʥʦʯʢʽʚ, ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʫ ʧʦ ʜʦʜʘʪʢʦʚʠʭ ʰʣʷʭʘʭ ʧʝʨʝʚʠʱʫʻ 300 ʟʘ ʭʚʠʣʠʥʫ [5].  

ʉʴʦʛʦʜʥʽ ʟʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʨʠ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʽ ʰʣʫʥʦʯʢʽʚ: ʢʦʨʦʪʢʠʡ ʽʥʪʝʨʚʘʣ R-R, 

ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʬʽʙʨʠʣʷʮʽʡ ʧʝʨʝʜʩʝʨʜʴ ʘʙʦ ʘʪʨʽʦʚʝʥʪʨʠʢʫʣʷʨʥʠʭ ʪʘʭʽʢʘʨʜʽʡ ʟʘ 

ʤʝʭʘʥʽʟʤʦʤ Re-entry, ʘ ʪʘʢʦʞ ʩʪʘʨʰʘ ʚʽʢʦʚʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ, ʜʝ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʟʣʦʷʢʽʩʥʠʭ ʘʨʠʪʤʽʡ, ʱʦ, ʤʦʞʣʠʚʦ, ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʬʽʙʨʠʣʷʮʽʡ ʟʛʦʜʦʤ [6].
 
 

ɸʣʝ ʮʽ ʪʚʝʨʜʞʝʥʥʷ ʢʦʥʪʨʘʩʪʫʶʪʴ ʟ ʚʠʩʥʦʚʢʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ 

ʟʘʷʚʣʝʥʦ, ʱʦ ʚʽʢʦʚʠʡ ʬʘʢʪʦʨ ʥʝ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʠʟʥʘʯʘʣʴʥʠʤ ʫ ʨʦʟʚʠʪʢʫ ʪʘʢʦʛʦ 

ʚʘʞʢʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʬʽʙʨʠʣʷʮʽʷ ʧʝʨʝʜʩʝʨʜʴ, ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ 

ʬʽʙʨʠʣʷʮʽʾ ʰʣʫʥʦʯʢʽʚ ʣʠʰʝ ʚ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ ʟ ʥʘʷʚʥʠʤʠ ʜʦʜʘʪʢʦʚʠʤʠ 

ʰʣʷʭʘʤʠ ʚ ʧʨʦʚʽʜʥʽʡ ʩʠʩʪʝʤʽ ʩʝʨʮʷ [5].
 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʩʠʥʜʨʦʤʦʤ 

ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʻ ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʢʘʪʝʪʝʨʥʘ ʘʙʣʷʮʽʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ. ʅʘ ʜʫʤʢʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʚ, ʮʝʡ 

ʤʝʪʦʜ ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʫʩʧʽʭʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʥʘʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [5, 6].  

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʷʢʦʛʦ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 5 ʨʦʢʽʚ, ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʢʘʪʝʪʝʨʥʘ ʘʙʣʷʮʽʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ, ʥʘ 92% ʟʥʠʞʫʻ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʦʜʘʣʴʰʦʤʫ [7]. 

ɺʠʩʥʦʚʢʠ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʄʫʪʘʮʽʷ ʚ ʛʝʥʽ PRKAG2, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ɸʄʌ-ʘʢʪʠʚʦʚʘʥʦʾ ʧʨʦʪʝʾʥʢʽʥʘʟʠ ʡ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʢʣʽʪʠʥʘʭ 

ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ ʻ ʦʩʥʦʚʥʠʤ ʝʬʝʢʪʦʨʥʠʤ (ʤʦʣʝʢʫʣʷʨʥʠʤ) ʤʝʭʘʥʽʟʤʦʤ ʧʘʪʦʛʝʥʝʟʫ 
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ʩʠʥʜʨʦʤʫ ɺʦʣʴʬʘ-ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ. 

2. ʅʘʡʙʽʣʴʰʦʶ ʥʝʙʝʟʧʝʢʦʶ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ ɺʦʣʴʬʘ-

ʇʘʨʢʽʥʩʦʥʘ-ʋʘʡʪʘ ʻ ʥʘʷʚʥʽʩʪʴ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʟʤʫ ʧʦʚʪʦʨʥʦʛʦ ʚʭʦʜʫ 

ʟʙʫʜʞʝʥʥʷ (Re-entry) ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʤʠʛʦʪʣʠʚʦʾ ʘʨʠʪʤʽʾ, ʱʦ ʥʝʨʽʜʢʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʦʥʪʘʥʥʦʾ ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ.  

3. ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʣʽʢʫʚʘʥʥʷ ʻ ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʢʘʪʝʪʝʨʥʘ ʘʙʣʷʮʽʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʻ ʜʦʮʽʣʴʥʠʤ ʥʘʚʽʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ.  
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ʗʊʈʆɻɽʅʅʀʁ ɺʇʃʀɺ ɻɯʅɽʂʆʃʆɻɯʏʅʆɰ ʊɸ ɸʂʋʐɽʈʉʔʂʆɰ 

ɸɻʈɽʉɯɰ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ɹʦʣʦʢʘʜʟʝ ɭʚʛʝʥʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ 

ʅʝʛʦʜʘ ʖʣʽʷ ʉʝʨʛʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʗʪʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʘʢʫʰʝʨʩʴʢʦʾ ʘʛʨʝʩʽʾ- ʮʝ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʝʜʠʯʥʦʾ ʧʨʦʮʝʜʫʨʠ ʘʙʦ ʧʦʚʝʜʽʥʢʠ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʥʘ 

ʟʜʦʨʦʚ'ʷ ʧʘʮʽʻʥʪʢʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʬʽʟʠʯʥʫ, ʝʤʦʮʽʡʥʫ, ʧʩʠʭʦʣʦʛʽʯʥʫ ʪʘ 

ʩʦʮʽʘʣʴʥʫ ʰʢʦʜʫ. 

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʝʩʽʾ ʚ 

ʧʦʚʥʦʣʽʪʥʽʭ ʞʽʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʠʡ ʷʪʨʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ʟʜʦʨʦʚôʷ ʧʘʮʽʻʥʪʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʥʘʥʦ ʦʧʠʪʫʚʘʥʥʷ 32 ʨʝʩʧʦʥʜʝʥʪʽʚ ʞʽʥʦʯʦʾ 

ʩʪʘʪʽ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 20 - 50 ʨʦʢʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʨʝʩʧʦʥʜʝʥʪʠ 

ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʧʠʪʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʜʦʩʚʽʜʫ ʩʧʨʷʤʦʚʘʥʦʾ ʜʦ ʩʝʙʝ ʘʢʫʰʝʨʩʴʢʦʾ ʪʘ 

ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʝʩʽʾ ʚʽʜ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ɺ 

ʧʨʠʤʽʪʢʘʭ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʜʦ ʪʝʨʤʽʥʽʚ "ʘʢʫʰʝʨʩʴʢʘ ʘʛʨʝʩʽʷ" ʪʘ "ʛʽʥʝʢʦʣʦʛʽʯʥʘ 

ʘʛʨʝʩʽʷ" ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʥʘʩʪʫʧʥʽ ʜʽʾ - ʥʝʥʘʣʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟʽ ʩʪʘʪʝʚʠʤʠ 

ʦʨʛʘʥʘʤʠ, ʙʦʣʽʩʥʽ ʘʙʦ ʥʘʩʠʣʴʥʠʮʴʢʽ ʚʘʛʽʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʤʫʩʦʚʝ 

ʚʠʢʦʥʘʥʥʷ ʘʙʦʨʪʫ ʘʙʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʜʫʨ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʤʝʜʠʯʥʠʤ ʧʝʨʩʦʥʘʣʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʛʽʜʥʦ ʜʘʥʠʭ ʦʧʠʪʫʚʘʥʥʷ ʫ 74% 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʥʘʷʚʥʠʡ ʜʦʩʚʽʜ ʩʧʨʷʤʦʚʘʥʦʾ ʜʦ ʩʝʙʝ 

ʘʢʫʰʝʨʩʴʢʦʾ ʪʘ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʝʩʽʾ. ʄʘʡʞʝ 30% ʦʧʠʪʘʥʠʭ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʜʘʥʽ ʜʽʾ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠʟʚʝʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚóʷ. ɼʦ ʥʘʡʚʘʛʦʤʽʰʠʭ ʷʪʨʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʬʽʟʠʯʥʝ ʟʜʦʨʦʚóʷ 
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ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʪʨʘʚʤʫ ʥʝʤʦʚʣʷʪʠ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ ʚʥʘʩʣʽʜʦʢ 

ʘʢʪʠʚʥʦʛʦ çʚʠʰʪʦʚʭʫʚʘʥʥʷè ʧʣʦʜʫ (ʟʘʙʦʨʦʥʝʥʦ ʧʨʦʪʦʢʦʣʦʤ), ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʨʽʟʽʚ ʚ ʧʦʣʦʛʘʭ, ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʦʣʦʛʦʚʠʭ ʰʣʷʭʽʚ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʝʙʦʣʝʥʥʷ, ʛʨʫʙʘ ʧʦʚʝʜʽʥʢʘ ʘʢʫʰʝʨʘ, ʱʦ ʩʧʨʠʯʠʥʠʣʘ 

ʜʠʩʢʦʨʜʠʥʫʚʘʥʥʷ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʚʛʦʪʨʠʚʘʣʽ ʙʦʣʽʩʥʽ ʚʽʜʯʫʪʪʷ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʝʨʝʞʥʦʛʦ ʛʽʥʝʢʦʣʦʛʽʯʥʦʛʦ ʦʛʣʷʜʫ. 

ʆʜʥʘʢ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʪʠʩʢ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʧʨʠʟʚʦʜʠʣʦ ʷʢ ʜʦ ʥʝʟʥʘʯʥʠʭ ʦʙʨʘʟ ʧʘʮʽʻʥʪʦʢ ʥʘ ʣʽʢʘʨʷ ʪʘʢ ʽ ʜʦ ʩʝʨʡʦʟʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʚʢʣʶʯʘʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʫ ʪʨʘʚʤʫ, ʪʨʠʚʦʛʫ, ʜʝʧʨʝʩʽʶ, 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʡ ʩʪʨʝʩʦʚʠʡ ʨʦʟʣʘʜ, ʚʽʜʤʦʚʫ ʚʽʜ ʜʘʣʴʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ. 

ʊʘʢʦʞ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʷʢʽʩʴ ʤʝʜʠʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʠʜʫ ʜʦʧʦʤʦʛʠ, ʘ ʩʘʤʝ ʙʝʟʢʦʰʪʦʚʥʦ ʯʠ 

ʢʦʤʝʨʮʽʡʥʦ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʧʦʩʣʫʛʘ. ʄʘʡʞʝ 30% ʦʧʠʪʘʥʠʭ ʚʽʜʤʽʯʘʶʪʴ 

ʢʦʨʫʧʮʽʡʥʠʡ ʬʘʢʪʦʨ, ʷʢ ʢʣʶʯʦʚʠʡ ʱʦʜʦ ʚʽʜʥʦʰʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʦ 

ʧʘʮʽʻʥʪʦʢ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʷʪʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʘʢʫʰʝʨʩʴʢʦʾ ʪʘ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʝʩʽʾ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʫ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʥʘʚʯʘʥʥʷ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟ 

ʧʠʪʘʥʴ ʝʪʠʢʠ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʽ ʩʪʘʥʜʘʨʪʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʙʝʟʧʝʢʠ ʧʘʮʽʻʥʪʽʚ. ɺʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ 

ʦʧʣʘʪʠ ʧʨʘʮʽ ʣʽʢʘʨʽʚ, ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʘʜʝʢʚʘʪʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ɼʣʷ ʧʘʮʽʻʥʪʦʢ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʩʚʦʾ ʧʨʘʚʘ ʪʘ ʙʫʪʠ 

ʚʽʣʴʥʠʤʠ ʚʽʜ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʥʘʩʠʣʴʩʪʚʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʝʜʠʯʥʦʛʦ. 

ɺʠʩʥʦʚʢʠ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʷʪʨʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʘʢʫʰʝʨʩʴʢʦʾ ʘʛʨʝʩʽʾ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ ʩʝʨʝʜ ʞʽʥʦʢ 

ʚ ʋʢʨʘʾʥʽ. ɹʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʤʘʶʪʴ ʜʦʩʚʽʜ ʥʘʧʨʘʚʣʝʥʦʾ ʜʦ ʩʝʙʝ ʘʢʫʰʝʨʩʴʢʦʾ ʪʘ 

ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʘʛʨʝʩʽʾ, ʱʦ ʧʨʠʥʝʩʣʠ ʧʘʮʽʻʥʪʢʘʤ ʬʽʟʠʯʥʫ, ʝʤʦʮʽʡʥʫ, 

ʧʩʠʭʦʣʦʛʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʰʢʦʜʫ. 
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ʈɽɿʋʃʔʊɸʊʀ ɸʋʊʆʇʉɯɰ ʍɺʆʈʀʍ ɿ ʂʆʈʆʅɸɺɯʈʋʉʅʆʖ ʍɺʆʈʆɹʆʖ 

 

ɹʦʥʜʘʨʝʥʢʦ ʂʘʪʝʨʠʥʘ ɺʘʜʠʤʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʃʝʦʥʪʴʻʚ ʇʘʚʣʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ, 

ʤʝʜʠʯʥʦʛʦ ʧʨʘʚʦʟʥʘʚʩʪʚʘ ʽʤ. ʟʘʩʣ. ʧʨʦʬ. ʄ. ʉ. ɹʦʢʘʨʽʫʩʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ./Introductions. ʉʧʘʣʘʭ ʢʦʨʦʥʘʚʽʨʫʩʫ SARS-CoV-2 ʚ 2019 ʨʦʮʽ 

ʧʨʠʟʚʽʚ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʣʠʩʢʘʚʠʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʩʚʽʪʽ, ʥʠʥʽ ʟ'ʷʚʠʣʠʩʷ ʦʧʠʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʢʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʧʨʦʷʚʽʚ ʮʽʻʾ ʽʥʬʝʢʮʽʾ [1-2]. ʅʝʟʤʽʥʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʽ ʚ ʽʥʬʽʢʦʚʘʥʠʭ COVID-19 ʻ ʛʦʩʪʨʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ 

ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ [3]. ʆʜʥʘʢ ʽ ʚ ʽʥʰʠʭ ʦʨʛʘʥʘʭ, ʥʘʩʘʤʧʝʨʝʜ ʚ ʦʨʛʘʥʘʭ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʧʦʣʽʦʨʛʘʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʩʧʨʠʷʶʪʴ ʥʘʩʪʘʥʥʶ ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʊʦʤʫ ʧʦʩʤʝʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʘʪʦʙʽʦʣʦʛʽʾ 

ʮʽʻʾ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ɺʠʷʚʠʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ ʧʨʠ 

ʘʫʪʦʧʩʽʾ ʭʚʦʨʠʭ ʟ ʢʦʨʦʥʘʚʽʨʫʩʥʦʶ ʭʚʦʨʦʙʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʩʪʘʪʪʽ 

ʟ çPubmedè ʜʦʩʣʽʜʥʠʢʽʚ S. Elsoukkary, M. Mostyka, A. Dillard
 
ʧʨʦʚʝʜʝʥʠʡ ʚ 

2020 ʨʦʮʽ [4]. ɺ ʷʢʽʡ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 32 

ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʪʠʥʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʤʝʨʣʠ ʚʽʜ COVID-19, 

ʚʢʣʶʯʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤ ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʬʘʨʙʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɯʥʬʝʢʮʽʶ 

SARS-CoV-2 ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʟʦʬʘʨʠʥʛʝʘʣʴʥʦʶ ʇʃʈ ʫ - 31 ʚʠʧʘʜʢʫ (97%) 

ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʩʧʘʡʢ-ʙʽʣʢʘ SARS-CoV-2 ʫ ʣʝʛʝʥʽ ʚ ʨʝʰʪʽ 

https://pubmed.ncbi.nlm.nih.gov/?term=Elsoukkary+SS&cauthor_id=32942274
https://pubmed.ncbi.nlm.nih.gov/?term=Mostyka+M&cauthor_id=32942274
https://pubmed.ncbi.nlm.nih.gov/?term=Dillard+A&cauthor_id=32942274
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1 ʚʠʧʘʜʢʫ (3%).  

ɿʘ ʩʪʘʪʝʚʦʶ ʦʟʥʘʢʦʶ ʢʦʛʦʨʪʘ ʩʢʣʘʜʘʣʘʩʷ ʟ 22 ʯʦʣʦʚʽʢʽʚ ʽ 10 ʞʽʥʦʢ ʽʟ 

ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ Ñ 68 ʨʦʢʽʚ.  

ʋ ʧʘʮʽʻʥʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʢʘʰʝʣʴ - 17 (55%), ʟʘʜʠʰʢʘ - 26 

(81%) ʽ ʩʫʙʬʝʙʨʠʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ - 17 (55%). ʊʨʠʜʮʷʪʴ ʦʜʠʥ (97%) ʧʘʮʽʻʥʪ ʤʘʚ 

ʱʦʥʘʡʤʝʥʰʝ 1 ʩʫʧʫʪʥʻ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ = 4). ʋ 28 ʧʘʮʽʻʥʪʽʚ 

(88%) ʙʫʣʠ ʧʦʰʠʨʝʥʽ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʠʬʫʟʥʝ 

ʘʣʴʚʝʦʣʷʨʥʝ ʫʨʘʞʝʥʥʷ - 30 (94%), ʜʽʘʙʝʪʠʯʥʘ ʥʝʬʨʦʧʘʪʽʷ - 17 (57%) ʽ ʛʦʩʪʨʝ 

ʢʘʥʘʣʴʮʝʚʝ ʧʦʰʢʦʜʞʝʥʥʷ. ʇʘʪʝʨʥʠ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʙʫʣʠ ʛʝʪʝʨʦʛʝʥʥʠʤʠ: 10 

(36%) ʟ ʯʘʩʪʠʤʠ ʚʝʣʠʢʠʤʠ ʙʘʟʦʬʽʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʩʠʥʫʩʦʾʜʘʣʴʥʦʤʫ 

ʝʥʜʦʪʝʣʽʾ.  

ɺʠʩʥʦʚʢʠ./Conclusions. ʎ̫  ʩʝʨʽʷ ʘʫʪʦʧʩʽʡ ʧʘʮʽʻʥʪʽʚ ʽʟ COVID-19 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤʠ ʫʨʘʞʝʥʥʷʤʠ ʻ 

ʟʥʘʯʥʘ ʣʝʛʝʥʝʚʘ ʧʘʪʦʣʦʛʽʷ. ʆʜʥʘʢ ʫ ʙʘʛʘʪʴʦʭ ʭʚʦʨʠʭ ʪʘʢʦʞ ʻ ʧʦʰʠʨʝʥʽ 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʨʦʤʙʦʟʠ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ ʟʥʘʭʽʜʢʠ ʚ ʧʝʯʽʥʮʽ ʪʘ ʣʽʤʬʘʪʠʯʥʠʭ 

ʚʫʟʣʘʭ. 
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ʂʆʄɹɯʅɸʎɯʗ ʉɸʂʋɹɯʊʈʀʃ/ɺɸʃʉɸʈʊɸʅ - ʅʆɺɽ ʉʃʆɺʆ ɺ 

ʃɯʂʋɺɸʅʅɯ ʉɽʈʎɽɺʆɰ ʅɽɼʆʉʊɸʊʅʆʉʊɯ 

 

ɹʦʨʦʚʠʢ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ 

ʂʦʨʞʦʚʘ ɺʽʢʪʦʨʽʷ ʄʠʭʘʡʣʽʚʥʘ 

ɹʫʪʝʥʢʦ ɺʣʘʜʘ ɺʣʘʜʣʝʥʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ (ʉʅ) ð ʮʝ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʪʘ ʥʝʙʝʟʧʝʯʥʠʡ 

ʜʣʷ ʞʠʪʪʷ ʩʠʥʜʨʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʪʘ 

ʩʤʝʨʪʥʽʩʪʶ, ʥʠʟʴʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʞʠʪʪʷ. ʉʅ ʩʪʨʘʞʜʘʻ 

ʧʦʥʘʜ 64 ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʊʦʤʫ ʩʧʨʦʙʠ ʟʤʝʥʰʠʪʠ ʡʦʛʦ 

ʩʦʮʽʘʣʴʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʪʷʛʘʨ ʩʪʘʣʠ ʛʦʣʦʚʥʠʤ ʛʣʦʙʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʉʅ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ ʽ, ʟʜʘʻʪʴʩʷ, ʟʥʠʞʫʻʪʴʩʷ 

ʚ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ, ʧʦʰʠʨʝʥʽʩʪʴ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʚʠʞʠʚʘʥʥʷ ʧʨʠ ʽʰʝʤʽʯʥʽʡ ʭʚʦʨʦʙʽ ʩʝʨʮʷ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʜʦʢʘʟʘʭ, ʱʦ 

ʧʦʜʦʚʞʫʶʪʴ ʞʠʪʪʷ ʚ ʭʚʦʨʠʭ ʥʘ ʉʅ. ʃʽʢʫʚʘʥʥʷ ʉʅ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʚʜʦʩʢʦʥʘʣʠʣʘʩʴ ʽ ʩʝʨʝʜ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥ - ʮʝ ʦʜʥʘ 

ʪʘʙʣʝʪʢʘ, ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ɹʈɸ ʪʘ ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʛʽʙʽʪʦʨʦʤ 

ʥʝʧʨʠʣʽʟʠʥʫ [1]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʪʪʽ ʪʘ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 2015-2022 ʨʦʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ʇʘʪʦʬʽʟʽʦʣʦʛʽʷ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʢʣʶʯʘʻ ʜʝʟʘʜʘʧʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ, 

ʧʽʜ ʯʘʩ ʷʢʦʾ ʘʢʪʠʚʫʻʪʴʩʷ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʘ ʩʠʩʪʝʤʘ (ʈɸɸʉ). 

ɸʢʪʠʚʘʮʽʷ ʈɸɸʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʘʟʦʢʦʥʩʪʨʠʢʮʽʾ, ʛʽʧʝʨʪʝʥʟʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
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ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʦʩʠʣʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʦʥʫʩʫ ʪʘ, ʟʨʝʰʪʦʶ, ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʩʝʨʮʷ, ʱʦ ʻ ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɯʥʛʽʙʽʪʦʨʠ ɸʇʌ ʘʙʦ 

ɹʈɸ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʥʠʞʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ 

ʚʥʘʩʣʽʜʦʢ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʰʣʷʭʦʤ ʙʣʦʢʫʚʘʥʥʷ ʮʠʭ ʜʝʟʘʜʘʧʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ [2]. 

ʉʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ. ʉʘʢʫʙʽʪʨʠʣ ʻ 

ʧʨʦʣʽʢʘʤʠ, ʷʢʽ ʧʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʜʽʶʪʴ ʷʢ ʽʥʛʽʙʽʪʦʨʠ ʥʝʧʨʠʣʽʟʠʥʫ. ɺʽʥ ʧʨʘʮʶʻ 

ʰʣʷʭʦʤ ʙʣʦʢʫʚʘʥʥʷ ʜʽʾ ʥʝʧʨʠʣʽʟʠʥʫ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʧʦʙʽʛʘʶʯʠ ʨʦʟʧʘʜʫ 

ʥʘʪʨʽʡʫʨʝʪʠʯʥʠʭ ʧʝʧʪʠʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʦʚʞʝʥʦʾ ʪʨʠʚʘʣʦʩʪʽ 

ʩʧʨʠʷʪʣʠʚʠʭ ʝʬʝʢʪʽʚ ʮʠʭ ʧʝʧʪʠʜʽʚ. 

ɺʘʣʩʘʨʪʘʥ ʻ ʙʣʦʢʘʪʦʨʦʤ ʨʝʮʝʧʪʦʨʽʚ ʘʥʛʽʦʪʝʥʟʠʥʫ, ʷʢʠʡ ʙʣʦʢʫʻ ʩʠʩʪʝʤʫ 

ʈɸɸʉ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʥʝʧʨʠʣʽʟʠʥ ʨʦʟʱʝʧʣʶʻ ʘʥʛʽʦʪʝʥʟʠʥ II, ʽʥʛʽʙʫʚʘʥʥʷ 

ʥʝʧʨʠʣʽʟʠʥʫ ʧʨʠʟʚʝʜʝ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʘʥʛʽʦʪʝʥʟʠʥʫ II. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʽʥʛʽʙʽʪʦʨ 

ʥʝʧʨʠʣʽʟʠʥʫ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʢʨʝʤʦ; ʡʦʛʦ ʟʘʚʞʜʠ ʩʣʽʜ ʧʦʻʜʥʫʚʘʪʠ ʟ 

ɹʈɸ, ʱʦʙ ʙʣʦʢʫʚʘʪʠ ʝʬʝʢʪ ʥʘʜʣʠʰʢʫ ʘʥʛʽʦʪʝʥʟʠʥʫ II [3]. 

ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʨʝʯʦʚʠʥʦʶ, ʱʦ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʝʧʨʠʣʽʟʠʥʦʤ, ʻ 

ʙʨʘʜʠʢʽʥʽʥ; ʽʥʛʽʙʫʚʘʥʥʷ ʥʝʧʨʠʣʽʟʠʥʫ ʪʘʢʦʞ ʩʧʨʠʯʠʥʠʪʴ ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʨʘʜʠʢʽʥʽʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʢʫʙʽʪʨʠʣ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ɸʇʌ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʦʛʦ ʥʘʙʨʷʢʫ, ʷʢʱʦ 

ʽʥʛʽʙʽʪʦʨʠ ɸʇʌ ʪʘ ɸʈʅɯ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʘʟʦʤ ʘʙʦ ʜʦʟʫʶʪʴ ʫ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʤʽʞ ʽʥʛʽʙʽʪʦʨʘʤʠ ɸʇʌ ʽ ʩʘʢʫʙʽʪʨʠʣʦʤ/ʚʘʣʩʘʨʪʘʥʦʤ ʧʘʮʽʻʥʪ 

ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ 36-ʛʦʜʠʥʥʠʡ ʧʝʨʽʦʜ ʚʠʤʠʚʘʥʥʷ, ʱʦʙ ʟʥʠʟʠʪʠ ʨʠʟʠʢ 

ʘʥʛʽʦʥʝʚʨʦʪʠʯʥʦʛʦ ʥʘʙʨʷʢʫ [4]. 

ʇʨʝʧʘʨʘʪ ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥ ʢʨʘʱʝ, ʥʽʞ ʨʷʜ ʽʥʰʠʭ ʣʽʢʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʠʯʠʥ:  

1) ʇʦʣʽʧʰʝʥʥʷ ʚʠʞʠʚʘʥʥʷ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʝʧʘʨʘʪ 

ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥ ʧʦʢʨʘʱʫʻ ʚʠʞʠʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʝʨʮʝʚʦʶ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʟʥʠʞʝʥʦʾ ʬʨʘʢʮʽʾ ʚʠʢʠʜʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʘʮʽʻʥʪʘʤ ʞʠʪʠ ʙʽʣʴʰ 

ʜʦʚʛʝ ʪʘ ʟʜʦʨʦʚʝ ʞʠʪʪʷ. 

2) ɿʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ: ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʘʮʽʻʥʪʠ ʤʦʞʫʪʴ 
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ʫʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʥʝʟʘʣʝʞʥʽʩʪʴ. 

3) ʇʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ: ʧʨʝʧʘʨʘʪ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʉʅ, ʪʘʢʠʭ ʷʢ ʟʘʜʠʰʢʘ ʪʘ ʚʪʦʤʘ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʘʮʽʻʥʪʘʤ ʧʦʯʫʚʘʪʠʩʷ ʢʨʘʱʝ ʽ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʞʠʪʪʷʤ. 

4) ɹʝʟʧʝʢʘ: ʧʨʝʧʘʨʘʪ ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥ ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʥʠʞʝʥʥʽ ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʨʠʟʠʢʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʉʅ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʢʫʙʽʪʨʠʣ/ʚʘʣʩʘʨʪʘʥʫ ʧʦʢʘʟʘʣʦ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʦʤʫ ʷʢ, 

PARADIGM-HF, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʦʜʥʦʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɹʈɸ ʪʘ ʽʥʛʽʙʽʪʦʨʘ ʥʝʧʨʠʣʽʟʠʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʉʅ ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ 

ʽʟʦʣʴʦʚʘʥʠʤ ʧʨʠʛʥʽʯʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥʦʚʦʾ ʩʠʩʪʝʤʠ. 
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ʇɽʈɽɺɸɻʀ ɹʃʆʂɸɼʀ ʂɸʅɸʃʋ ɸɼɼʋʂʊʆʈɯɺ ʇɯʉʃʗ 

ɽʅɼʆʇʈʆʊɽɿʋɺɸʅʅʗ ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹɸ 

 

ɹʫʨʣʘʢʘ ɺʽʢʪʦʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʡ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʊʠʪʘʨʝʥʢʦ ɺʽʢʪʦʨʽʷ ʖʨʽʾʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʻ ʩʫʯʘʩʥʠʤ ʝʬʝʢʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʥʘʩʣʽʜʢʽʚ ʪʨʘʚʤ ʪʘ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. ɿʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʜʦʩʷʛʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʨʫʭʽʚ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʫʛʣʦʙʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʟʙʘʚʣʝʥʥʷʤ 

ʙʦʣʶ ʪʘ ʨʘʥʥʽʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʦʧʝʨʦʚʘʥʫ ʢʽʥʮʽʚʢʫ ʟ 

ʨʘʥʥʴʦʶ ʘʢʪʠʚʽʟʘʮʽʻʶ ʭʚʦʨʠʭ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʫ ʩʚʽʪʽ, ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʠʤ ʨʝʢʦʤʝʥʜʦʚʘʥʝ 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʟʨʦʩʣʘ ʚʜʚʽʯʽ. ɺ ʋʢʨʘʾʥʽ, ʥʘ ʪʝʧʝʨʽʰʥʽʡ 

ʯʘʩ, ʤʘʡʞʝ ʢʦʞʥʠʡ ʜʝʩʷʪʠʡ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʻ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʟ ʧʨʠʚʦʜʫ, ʷʢ ʧʝʨʚʠʥʥʦʛʦ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʪʘʢ ʽ ʥʘʩʣʽʜʢʽʚ ʨʘʥʽʰʝ 

ʧʝʨʝʥʝʩʝʥʠʭ ʪʨʘʚʤ, ʽʥʬʝʢʮʽʡʥʠʭ ʫʨʘʞʝʥʴ ʪʘ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ 

ʫʨʘʞʝʥʥʷʤ ʩʫʛʣʦʙʽʚ (ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ, ʭʚʦʨʦʙʘ ɹʝʭʪʝʨʝʚʘ). ɿʘ ʜʘʥʥʠʤʠ 

ʘʥʘʣʽʟʫ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʫ ʫ ʨʝʻʩʪʨʘʭ 

ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʘʢʘ ʦʧʝʨʘʮʽʷ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʟʘʟʥʘʯʝʥʦʾ 

ʣʦʢʘʣʽʟʘʮʽʾ. 

ʆʜʥʘʢ, ʧʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʨʷʜ 

ʥʝʚʠʨʽʰʝʥʠʭ ʧʨʦʙʣʝʤ. ɼʦʩʷʛʥʝʥʥʷ ʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʣʽʢʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʧʨʦʚʝʜʝʥʥʷ ʨʘʥʥʴʦʾ ʨʦʟʨʦʙʢʠ ʨʫʭʽʚ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʪʘ ʪʨʝʥʫʚʘʥʥʷ 

ʩʪʝʛʥʦʚʠʭ ʤôʷʟʽʚ (ʟ 2-3 ʜʦʙʠ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ), ʱʦ ʻ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʙʦʣʴʦʚʠʤ 
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ʩʠʥʜʨʦʤʦʤ. ɯʥʰʠʤ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ ʻ ʩʣʘʙʢʽʩʪʴ ʯʦʪʠʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ 

ʩʪʝʛʥʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʦʙʤʝʞʝʥʥʷʤ ʡʦʛʦ ʬʫʥʢʮʽʾ ʪʘ, ʯʘʩʪʢʦʚʦ, 

ʪʘʢʦʞ ʽʟ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤ ʙʦʣʝʤ. 

ʉʫʯʘʩʥʽ ʧʦʰʠʨʝʥʽ ʤʝʪʦʜʠ ʨʝʛʽʦʥʘʨʥʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʟʥʝʙʦʣʝʥʥʷ 

(ʝʧʽʜʫʨʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ, ʙʣʦʢʘʜʘ ʩʪʝʛʥʦʚʦʛʦ ʪʘ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʽʚ), ʷʢʽ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʧʦʟʙʘʚʣʷʶʪʴ ʧʘʮʽʻʥʪʘ ʚʽʜ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʙʦʣʶ, ʦʜʥʦʯʘʩʥʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʽʧʦʪʦʥʽʾ ʤôʷʟʽʚ ʩʪʝʛʥʘ, ʪʘ ʚʽʜʧʦʚʽʜʥʦ ï ʜʦ ʟʘʪʨʠʤʢʠ ʨʘʥʥʴʦʾ 

ʘʢʪʠʚʽʟʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. ɹʣʦʢʘʜʘ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ ʥʝʱʦʜʘʚʥʦ ʩʪʘʣʘ ʦʜʥʦʶ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʙʦʣʶ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʥʘ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ. ʇʽʜ ʯʘʩ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʙʣʦʢʫʶʪʴʩʷ ʧʽʜʰʢʽʨʥʠʡ ʥʝʨʚ, ʷʢʠʡ ʻ 

ʦʩʥʦʚʥʦʶ ʯʫʪʣʠʚʦʶ ʛʽʣʢʦʶ ʩʪʝʛʥʦʚʦʛʦ ʥʝʨʚʘ, ʘ ʪʘʢʦʞ ʤʝʜʽʘʣʴʥʠʡ ʰʢʽʨʥʠʡ ʥʝʨʚ 

ʩʪʝʛʥʘ ʪʘ ʩʫʛʣʦʙʦʚʽ ʛʽʣʢʠ ʟʘʪʫʣʴʥʦʛʦ ʥʝʨʚʘ. 

ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤôʷʟʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʘʥʥʴʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʭʚʦʨʦʛʦ ʪʘ ʢʦʨʦʪʰʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʡʦʛʦ ʫ ʣʽʢʘʨʥʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʙʣʦʢʘʜʘ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʙʽʣʴ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʽʦʾʜʽʚ ʽ ʧʦʢʨʘʱʫʻ ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʚʠʢʦʥʘʣʠ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʙʣʦʢʘʜʠ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ 

ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦʣʶ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʟ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, ʘ 

ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʷʢ ʜʘʥʠʡ ʤʝʪʦʜ ʟʥʝʙʦʣʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʜʦʙʦʚʫ ʜʦʟʫ ʘʥʘʣʴʛʝʪʠʢʘ 

(ʜʝʢʩʢʝʪʦʧʨʦʬʝʥʫ) ʧʦʪʨʽʙʥʫ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʙʦʣʶ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʄʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 50 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 40 ʜʦ 73 

ʨʦʢʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʪʦʪʘʣʴʥʝ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʟ 1 

ʚʝʨʝʩʥʷ 2019 ʨʦʢʫ ʧʦ 31 ʩʝʨʧʥʷ 2022 ʨʦʢʫ, ʙʫʣʦ ʨʘʥʜʦʤʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ 2 

ʛʨʫʧʠ: ʧʝʨʰʘ ʛʨʫʧʘ ʚʢʣʶʯʘʣʘ 25 ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʘʩʴ ʙʣʦʢʘʜʘ ʢʘʥʘʣʫ 

ʘʜʜʫʢʪʦʨʽʚ, ʪʘ ʜʨʫʛʘ ʛʨʫʧʘ ð ʢʦʥʪʨʦʣʴʥʘ (25 ʧʘʮʽʻʥʪʽʚ). ʅʘ 7-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ ʧʘʮʽʻʥʪʘʤ ʧʝʨʰʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʙʣʦʢʘʜʫ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ. 

ʇʽʩʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʰʢʽʨʠ ʣʽʥʽʡʥʠʡ ʜʘʪʯʠʢ ʋɿɼ ʘʧʘʨʘʪʫ Versana Essential ʟ 

ʯʘʩʪʦʪʦʶ 9 ʄɻʮ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʤʝʜʽʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʩʝʨʝʜʠʥʠ ʩʪʝʛʥʘ. ʋ 
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ʢʘʥʘʣʽ ʘʜʜʫʢʪʦʨʽʚ, ʧʦʟʘʜʫ ʚʽʜ ʢʨʘʚʝʮʴʢʦʛʦ ʤôʷʟʘ, ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʩʪʝʛʥʦʚʫ 

ʘʨʪʝʨʽʶ ʪʘ ʚʝʥʫ. ʂʽʥʯʠʢ ʛʦʣʢʠ Spinocan 21Gx88 ʤʤ (B/Braun Melsungen AG, 

ʅʽʤʝʯʯʠʥʘ) ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʧʽʜ ʢʨʘʚʝʮʴʢʠʤ ʤôʷʟʦʤ, ʧʨʦʭʦʜʷʯʠ ʬʘʩʮʽʶ 

ʣʘʪʝʨʘʣʴʥʽʰʝ ʚʽʜ ʩʪʝʛʥʦʚʦʾ ʘʨʪʝʨʽʾ ʪʘ ʚʝʥʠ, ʽ ʚʚʦʜʠʣʠ 1ï2 ʤʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʯʠʥʫ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʦʣʢʠ (ʨʦʟʰʠʨʝʥʥʷ 

ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ), ʘ ʧʦʪʽʤ ʧʦʚʽʣʴʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʜʣʷ ʤʽʩʮʝʚʦʾ ʘʥʝʩʪʝʟʽʾ 

(15 ʤʣ 0,25% ʨʦʟʯʠʥʫ ʙʫʧʽʚʘʢʘʾʥʫ), ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʤʦʥʽʪʦʨʽ (ʜʦʩʷʛʥʫʚʰʠ ʨʦʟʰʠʨʝʥʥʷ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ). 

ʇʘʮʽʻʥʪʘʤ ʦʙʦʭ ʛʨʫʧ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʨʠʟʥʘʯʘʣʠʩʴ ʟʥʝʙʦʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʢʫʧʽʨʫʚʘʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ (ʜʝʢʩʢʝʪʦʧʨʦʬʝʥ ʜʦ 150 ʤʛ ʥʘ ʜʦʙʫ 

ʽʥô̒ ʢʮʽʡʥʦï ʧʝʨʰʽ 5 ʜʽʙ, ʟ 6 ʜʦʙʠ ï ʜʦ 75 ʤʛ ʥʘ ʜʦʙʫ ʧʝʨʦʨʘʣʴʥʦ), ʪʘ ʜʦʟʚʦʣʷʣʦʩʷ 

ʟʙʽʣʴʰʫʚʘʪʠ ʜʦʟʫ ʜʝʢʩʢʝʪʦʧʨʦʬʝʥʫ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʠʟʥʘʯʝʥʦʾ ʜʦʟʠ. 

ʆʮʽʥʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʦʚʦʜʠʣʦʩʷ ʢʦʞʥʽ 3 ʜʥʽ ʟ 

5 ʧʦ 27 ʜʝʥʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 10-ʙʘʣʴʥʦʶ ʚʽʟʫʘʣʴʥʦʾ ʘʥʘʣʦʛʦʚʦʾ 

ʰʢʘʣʠ ʙʦʣʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʧʝʨʰʘ ʛʨʫʧʘ ʤʘʣʘ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʙʽʣʴ ʥʘ 5, 8 ʪʘ 11ʜʝʥʴ ʨʝʘʙʽʣʽʪʘʮʽʾ (2.7, 3.7 ʪʘ 

4.1 ʙʘʣʽʚ ʟʘ ɺɸʐ ʚʽʜʧʦʚʽʜʥʦ ʜʥʶ ʦʮʽʥʶʚʘʥʥʷ) ʫ ʧʦʨʽʚʥʷʥʥ ̔ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ (6.7, 6.5 ʪʘ 6.1 ʙʘʣʽʚ ʟʘ ɺɸʐ ʚʽʜʧʦʚʽʜʥʦ ʜʥʶ ʦʮʽʥʶʚʘʥʥʷ). ɹʽʣʴ 

ʧʦʩʪʫʧʦʚʦ ʧʦʩʠʣʶʚʘʚʩʷ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʪʘ ʙʫʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʜʦ 5 ʜʥʷ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʤʘʥʽʧʫʣʷʮʽʾ, ʩʝʨʝʜʥʷ ʜʦʟʘ ʩʧʦʞʠʚʘʥʥʷ 

ʟʥʝʙʦʣʶʶʯʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʜʝʢʩʢʝʪʦʧʨʦʬʝʥʫ) ʪʘʢʦʞ ʟʤʝʥʰʠʣʘʩʷ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ 

ʥʘ 5, 8 ʪʘ 11 ʜʥʽ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ (33 ʤʛ, 41 ʤʛ ʪʘ 57 ʤʛ ʚʽʜʧʦʚʽʜʥʦ ʜʥʶ 

ʦʮʽʥʶʚʘʥʥʷ) ʟʽ ʟʥʘʯʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (75 ʤʛ, 70 ʤʛ ʪʘ 

67 ʤʛ ʚʽʜʧʦʚʽʜʥʦ ʜʥʶ ʦʮʽʥʶʚʘʥʥʷ). ʇʽʩʣʷ 11 ʜʥʷ ʩʧʦʞʠʚʘʥʥʷ ʘʥʘʣʴʛʝʪʠʯʥʦʛʦ 

ʟʘʩʦʙʫ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʦʩʷ ʪʘ ʟʘʣʠʰʘʣʦʩʷ ʤʘʡʞʝ ʨʽʚʥʠʤ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. 

ʆʜʠʥ ʧʘʮʽʻʥʪ (4%) ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʧʨʦʮʝʜʫʨʠ ʤʘʚ ʣʦʢʘʣʴʥʝ 

ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʝʤʘʪʦʤʠ, ʷʢʘ ʩʘʤʦʩʪʽʡʥʦ ʟʥʠʢʣʘ ʪʘ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʤʘʥʽʧʫʣʷʮʽʾ. 
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ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʚʚʝʜʝʥʥʷ 15 ʤʣ 0,25% ʨʦʟʯʠʥʫ ʙʫʧʽʚʘʢʘʾʥʫ 

ʟʘʧʦʚʥʶʻ ʜʠʩʪʘʣʴʥʠʡ ʚʽʜʜʽʣ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ, ʩʪʚʦʨʶʶʯʠ ʝʬʝʢʪ ʙʣʦʢʫʚʘʥʥʷ 

ʯʫʪʣʠʚʠʭ ʛʽʣʦʢ ʩʪʝʛʥʦʚʦʛʦ ʥʝʨʚʘ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʽʥʝʨʚʘʮʽʶ ʜʽʣʷʥʢʠ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʪʘ ʛʦʤʽʣʢʠ, ʟʥʘʯʥʦ ʟʥʠʞʫʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʙʦʣʶ ʪʘ ʜʘʶʯʠ ʟʤʦʛʫ ʧʨʦʚʝʜʝʥʥʷ ʨʘʥʥʴʦʾ ʘʢʪʠʚʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʠʡ ʚʽʜʩʦʪʦʢ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ, ʟʘʟʥʘʯʝʥʫ ʧʨʦʮʝʜʫʨʫ ʙʝʟʧʝʯʥʦ ʧʨʦʚʦʜʠʪʠ ʽ ʚ 

ʘʤʙʫʣʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʦʨʦʰʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʣʽʢʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʥʝʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʦʮʽʥʶʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʣʦʢʘʜʠ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ ʚ ʘʤʙʫʣʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ 

ʟʘʟʥʘʯʝʥʦʾ ʪʝʭʥʽʢʠ ʟʥʝʙʦʣʝʥʥʷ ʧʝʨʝʜ ʽʥʰʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʩʠʣʠ 

ʯʦʪʠʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʩʪʝʛʥʘ. ʉʠʣʘ ʨʦʟʛʠʥʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʝ 

ʟʘʤʠʢʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, ʱʦ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʪʨʠʤʘʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʪʘ ʭʦʜʠ ʧʘʮʽʻʥʪʘ ʟ ʧʦʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʥʦʛʫ, ʚʽʜʧʦʚʽʜʥʦ, 

ʩʣʘʙʢʽʩʪʴ ʯʦʪʠʨʠʛʦʣʦʚʦʛʦ ʤôʷʟʘ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʧʘʜʽʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʣʦʢʘʜʘ ʢʘʥʘʣʫ ʘʜʜʫʢʪʦʨʽʚ ʻ ʙʝʟʧʝʯʥʦʶ 

ʧʨʦʮʝʜʫʨʦʶ ʚ ʘʤʙʫʣʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʙʽʣʴ ʪʘ ʚʞʠʚʘʥʥʷ 

ʟʥʝʙʦʣʶʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʽʩʣʷ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʷʪʠ ʨʘʥʥʽʡ ʘʢʪʠʚʽʟʘʮʽʾ ʭʚʦʨʠʭ ʪʘ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʾ. 
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ʂʃɯʅɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ, 

ɼɯɸɻʅʆʉʊʀʂɸ ʊɸ ʃɯʂʋɺɸʅʅʗ ɽʅʊɽʈʆɹɯʆɿʋ 

 

ɺʘʱʝʥʢʦ ɼʝʥʠʩ ɺʘʣʝʨʽʡʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʝʨʰʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʄʝʱʝʨʷʢʦʚʘ ɯʨʠʥʘ ʇʘʚʣʽʚʥʘ 

ʢ.ʤʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. Enterobius vermicularis (ʛʦʩʪʨʠʢ ʜʠʪʷʯʠʡ) ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʝʣʴʤʽʥʪʽʚ ʣʶʜʠʥʠ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʮʽʘʣʴʥʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʚʥʷ, ʨʘʩʠ ʯʠ ʢʫʣʴʪʫʨʠ, ʟʘʨʘʞʝʥʥʶ ʛʦʩʪʨʠʢʘʤʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʧʝʚʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʛʘʥʘ ʦʩʦʙʠʩʪʘ ʘʙʦ ʛʨʫʧʦʚʘ ʛʽʛʽʻʥʘ, ʧʝʨʝʧʦʚʥʝʥʽʩʪʴ 

ʜʦʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʰʢʽʣ, ʜʠʪʷʯʠʭ ʙʫʜʠʥʢʽʚ ʪʦʱʦ.  

ɼʦʨʦʩʣʽ ʩʘʤʮʽ ʤʘʶʪʴ ʨʦʟʤʽʨʠ ʚʽʜ 2 ʜʦ 5 ʤʤ, ʘ ʩʘʤʢʠ ï ʚʽʜ 8 ʜʦ 13 ʤʤ. 

ʉʣʽʧʘ ʢʠʰʢʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʻ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʜʣʷ ʞʠʪʪʷ ʛʦʩʪʨʠʢʽʚ, ʽ 

ʚʘʛʽʪʥʘ ʩʘʤʢʘ ʤʽʛʨʫʻ ʚʥʦʯʽ ʜʦ ʧʝʨʽʘʥʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʱʦʙ ʚʽʜʢʣʘʩʪʠ ʜʦ 

15 000 ʷʻʮʴ. ʃʠʯʠʥʢʠ ʟ ʧʨʦʢʦʚʪʥʫʪʠʭ ʷʻʮʴ ʚʠʣʫʧʣʶʶʪʴʩʷ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ 

ʢʠʰʮʽ, ʪʘ ʜʦʟʨʽʚʘʶʪʴ ʧʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ ʚ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʘʫʪʦʽʥʚʘʟʽʾ ʭʘʟʷʾʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʪʨʠʚʘʻ ʣʠʰʝ ʯʦʪʠʨʠ-ʰʽʩʪʴ ʪʠʞʥʽʚ 

[1]. 

ʎʽʣʴ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʢʣʽʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʝʥʪʝʨʦʙʽʦʟʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚʩʝʙʽʯʥʠʡ ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɻʦʩʪʨʠʢʠ ʚʨʘʞʘʶʪʴ ʣʶʜʝʡ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ 

ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ.  

ʆʜʥʘʢ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʜʦ 
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ʝʥʪʝʨʦʙʽʦʟʫ: 

ǒ ʜʽʪʠ, ʷʢʽ ʚʽʜʚʽʜʫʶʪʴ ʜʠʪʷʯʽ ʩʘʜʢʠ, ʜʦʰʢʽʣʴʥʽ ʫʩʪʘʥʦʚʠ ʘʙʦ ʧʦʯʘʪʢʦʚʫ 

ʰʢʦʣʫ; 

ǒ ʜʽʪʠ, ʷʢʽ ʩʤʦʢʯʫʪʴ ʧʘʣʴʮʽ; 

ǒ ʣʶʜʠ, ʷʢʽ ʛʨʠʟʫʪʴ ʥʽʛʪʽ; 

ǒ ʦʩʦʙʠ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʙʘʛʘʪʦʣʶʜʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ 

ʫʩʪʘʥʦʚʠ ʯʠ ʛʫʨʪʦʞʠʪʢʠ; 

ǒ ʣʶʜʠ, ʷʢʽ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ; 

ǒ ʯʣʝʥʠ ʩʽʤ'ʾ ʘʙʦ ʦʧʽʢʫʥʠ ʣʶʜʝʡ ʟ ʝʥʪʝʨʦʙʽʦʟʦʤ. 

ʉʚʝʨʙʣʷʯʢʘ ʚ ʧʝʨʽʘʥʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʫ ʜʠʪʠʥʠ ʚʥʦʯʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʨʘʞʝʥʥʷ 

ʛʦʩʪʨʠʢʘʤʠ. ɼʽʘʛʥʦʟ ʩʪʘʚʠʪʴʩʷ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʛʽʣʴʤʽʥʪʘ ʘʙʦ ʡʦʛʦ ʷʻʮʴ. 

ɻʣʠʩʪʠ ʽʥʦʜʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʰʢʽʨʽ ʙʽʣʷ ʟʘʜʥʴʦʛʦ ʧʨʦʭʦʜʫ ʘʙʦ ʥʘ ʥʠʞʥʽʡ 

ʙʽʣʠʟʥʽ, ʧʽʞʘʤʽ ʘʙʦ ʧʨʦʩʪʠʨʘʜʣʘʭ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 2-3 ʛʦʜʠʥʠ ʧʽʩʣʷ ʟʘʩʠʧʘʥʥʷ. 

ʗʡʮʷ ʛʦʩʪʨʠʢʽʚ ʤʦʞʥʘ ʟʽʙʨʘʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ çʩʪʨʽʯʢʦʚʦʛʦ ʪʝʩʪʫè, 

ʎʝʡ çʪʝʩʪè ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʤʽʮʥʦʛʦ ʧʨʠʪʠʩʢʘʥʥʷ ʢʣʝʡʢʦʾ ʩʪʦʨʦʥʠ ʧʨʦʟʦʨʦʾ 

ʮʝʣʦʬʘʥʦʚʦʾ ʩʪʨʽʯʢʠ ʜʦ ʰʢʽʨʠ ʥʘʚʢʦʣʦ ʟʘʜʥʴʦʛʦ ʧʨʦʭʦʜʫ. ʗʡʮʷ ʧʨʠʣʠʧʘʶʪʴ ʜʦ 

ʩʪʨʽʯʢʠ, ʽ ʩʪʨʽʯʢʫ ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ ʥʘ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ. ʆʩʢʽʣʴʢʠ ʤʠʪʪʷ/ʢʫʧʘʥʥʷ ʘʙʦ ʜʝʬʝʢʘʮʽʷ ʤʦʞʫʪʴ ʚʠʜʘʣʠʪʠ ʷʡʮʷ ʟʽ 

ʰʢʽʨʠ, ʮʝʡ ʪʝʩʪ ʩʣʽʜ ʨʦʙʠʪʠ, ʷʢ ʪʽʣʴʢʠ ʣʶʜʠʥʘ ʧʨʦʢʠʜʘʻʪʴʩʷ ʚʨʘʥʮʽ, ʧʝʨʰ ʥʽʞ 

ʚʦʥʘ ʚʤʠʚʘʻʪʴʩʷ, ʢʫʧʘʻʪʴʩʷ, ʡʜʝ ʚ ʪʫʘʣʝʪ ʘʙʦ ʦʜʷʛʘʻʪʴʩʷ. çʉʪʨʽʯʢʦʚʠʡ ʪʝʩʪè ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʪʨʠʯʽ ʧʦʩʧʽʣʴ ʚʨʘʥʮʽ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʷʻʮʴ 

ʛʦʩʪʨʠʢʽʚ.  

ʆʩʥʦʚʥʠʤ ʩʠʤʧʪʦʤʦʤ ʽʥʚʘʟʽʾ ʻ ʚʠʨʘʞʝʥʠʡ ʧʝʨʽʘʥʘʣʴʥʠʡ ʩʚʝʨʙʽʞ, ʱʦ 

ʚʠʥʠʢʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʚʥʦʯʽ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴ ʫ ʞʠʚʦʪʽ, ʨʘʥʢʦʚʠʡ 

ʢʠʰʢʦʚʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʥʫʜʦʪʘ, ʢʽʣʴʢʽʩʪʴ ʜʝʬʝʢʘʮʽʡ ʜʦ 4 ʨʘʟʽʚ ʥʘ ʜʦʙʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʩʪʨʘʞʜʘʶʪʴ ʜʽʪʠ, ʚʦʥʠ ʩʪʘʶʪʴ ʧʨʠʤʭʣʠʚʠʤʠ, ʜʨʘʪʽʚʣʠʚʠʤʠ, 

ʧʣʘʢʩʠʚʠʤʠ, ʰʚʠʜʢʦ ʚʪʦʤʣʶʶʪʴʩʷ. ʇʦʨʫʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʧʨʦʪʷʛʦʤ 

ʜʥʷ ʟʥʠʞʫʻ ʫʩʧʽʰʥʽʩʪʴ ʫ ʜʽʪʝʡ, ʘ ʫ ʜʦʨʦʩʣʠʭ ï ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. 

ɺʠʥʠʢʘʶʪʴ ʽ ʫʩʢʣʘʜʥʝʥʥʷ ʝʥʪʝʨʦʙʽʦʟʫ. ʈʦʟʯʽʩʫʚʘʥʥʷ ʭʚʦʨʠʤʠ ʚ 

ʧʝʨʽʘʥʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʘʜʥʘ, ʚʪʦʨʠʥʥʦʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ 
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ʰʢʽʨʠ, ʚʠʥʠʢʥʝʥʥʷ ʜʝʨʤʘʪʠʪʽʚ. ʆʧʠʩʘʥʦ ʚʠʧʘʜʢʠ ʚʠʥʠʢʥʝʥʥʷ ʜʠʪʷʯʦʛʦ ʝʥʫʨʝʟʫ, 

ʥʝʧʨʠʪʦʤʥʦʩʪʽ ʪʘ ʝʧʽʣʝʧʪʠʬʦʨʤʥʠʭ ʥʘʧʘʜʽʚ ʫ ʜʽʪʝʡ. ɼʦ ʚʘʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ 

ʝʥʪʝʨʦʙʽʦʟʫ ʚʽʜʥʦʩʷʪʴ ʘʧʝʥʜʠʮʠʪ, ʧʨʦʢʪʠʪ ʪʘ ʧʘʨʘʧʨʦʢʪʠʪ, ʝʢʟʝʤʠ ʧʝʨʽʘʥʘʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʚʫʣʴʚʽʪʠ ʪʘ ʚʫʣʴʚʦʚʘʛʽʥʽʪʠ ʫ ʜʽʚʯʘʪʦʢ. 

ʃʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʋ ʨʘʟʽ ʭʨʦʥʽʯʥʦʾ 

ʨʝʮʠʜʠʚʫʶʯʦʾ ʽʥʬʝʢʮʽʾ ʝʬʝʢʪʠʚʥʠʤ ʻ ʦʜʥʦʯʘʩʥʝ ʣʽʢʫʚʘʥʥʷ ʚʩʽʭ (ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʙʝʟʩʠʤʧʪʦʤʥʠʭ) ʯʣʝʥʽʚ ʩʽʤ'ʾ (ʙʘʪʴʢʽʚ, ʙʨʘʪʽʚ ʽ ʩʝʩʪʝʨ, ʙʘʙʫʩʴ ʽ ʜʽʜʫʩʽʚ, ʽʥʰʠʭ 

ʤʝʰʢʘʥʮʽʚ). ʋʩʽʭ ʦʩʽʙ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʣʽʢʫʚʘʥʥʽ, ʪʘʢʦʞ ʩʣʽʜ ʽʥʬʦʨʤʫʚʘʪʠ 

ʧʨʦ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʪʘ ʰʣʷʭʠ ʧʝʨʝʜʘʯʽ ʝʥʪʝʨʦʙʽʦʟʫ ʪʘ ʟʘʦʭʦʯʫʚʘʪʠ ʜʦ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʨʝʪʝʣʴʥʝ ʤʠʪʪʷ ʨʫʢ 

ʧʝʨʝʜ ʾʞʝʶ ʪʘ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʫʘʣʝʪʫ, ʫʥʠʢʥʝʥʥʷ ʧʦʜʨʷʧʠʥ ʚ ʧʝʨʽʘʥʘʣʴʥʽʡ 

ʜʽʣʷʥʮʽ ʪʘ ʫʥʠʢʥʝʥʥʷ ʢʦʥʪʘʢʪʫ ʘʥʫʩ-ʧʘʣʴʮʽ-ʨʦʪ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʪʠʩʚʝʨʙʽʞʥʠʭ ʤʘʟʝʡ), ʱʦʜʝʥʥʝ ʤʠʪʪʷ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ (ʩʧʝʨʝʜʫ ʥʘʟʘʜ), 

ʨʝʛʫʣʷʨʥʘ ʟʤʽʥʘ ʥʠʞʥʴʦʾ ʙʽʣʠʟʥʠ ʪʘ ʩʧʘʣʴʥʦʛʦ ʦʜʷʛʫ, ʘ ʪʘʢʦʞ ʩʪʨʦʛʝ ʚʠʢʣʶʯʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʰʥʠʢʽʚ ʦʜʥʽʻʶ ʦʩʦʙʦʶ. ʊʘʢʦʞ ʩʣʽʜ ʫʥʠʢʘʪʠ ʦʥʽʭʦʬʘʛʽʾ [2]. 

ɺʠʩʥʦʚʢʠ. ɽʥʪʝʨʦʙʽʦʟ - ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʯʘʩʪʽʰʝ ʚʨʘʞʘʻ ʜʽʪʝʡ. 

ɺʽʜʤʽʯʘʻʪʴʩʷ ʩʚʝʨʙʽʞ ʫ ʜʽʣʷʥʮʽ ʘʥʫʩʘ, ʥʝʩʧʦʢʽʡ ʜʠʪʠʥʠ, ʜʨʘʪʽʚʣʠʚʽʩʪʴ. 

ʃʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʪʠʛʝʣʴʤʽʥʪʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ 

ʧʦʚʪʦʨʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ, ʫʥʠʢʘʪʠ 

ʢʦʥʪʘʢʪʽʚ ʟ ʟʘʨʘʞʝʥʠʤʠ ʦʩʦʙʘʤʠ. ʗʢʱʦ ʘʫʪʦʽʥʚʘʟʽʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʟʘʨʘʞʝʥʥʷ 

ʛʦʩʪʨʠʢʘʤʠ ʩʘʤʦʦʙʤʝʞʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʞʠʪʪʷ ʜʦʨʦʩʣʠʭ ʛʣʠʩʪʽʚ.  
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ʉʋʏɸʉʅɯ ɸʉʇɽʂʊʀ ʇʃɸʅʋɺɸʅʅʗ ʉɯʄôɰ 

 

ɺʠʥʜʶʢ ɸʥʘʩʪʘʩʽʷ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʉʦʣʦʚʝʡ ɺʘʣʝʥʪʠʥʘ ʄʘʥʦʣʽʾʚʥʘ 

ʘʩ. ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ ʇʠʪʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʩʽʤôʾ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʨʽʦʨʠʪʝʪʥʠʤ ʚ 

ʛʽʥʝʢʦʣʦʛʽʾ. ɸʜʞʝ, ʚʘʛʽʪʥʽʩʪʴ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʩʪʘʥ ʞʽʥʢʠ, ʜʣʷ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʘ 

ʧʝʚʥʘ ʧʽʜʛʦʪʦʚʢʘ. ʇʣʘʥʫʚʘʥʥʷ ʩʽʤ'ʾ (ʇʉ) ï ʮʝ ʢʦʤʧʣʝʢʩ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ 

ʞʽʥʦʢ, ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʘʞʘʥʽʡ ʚʘʛʽʪʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ 

ʤʽʞ ʧʦʣʦʛʘʤʠ, ʢʽʣʴʢʦʩʪʽ ʜʽʪʝʡ ʫ ʩʽʤ'ʾ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʥʘʜʪʦ ʨʘʥʥʽʭ, ʧʽʟʥʽʭ, 

ʯʘʩʪʠʭ ʧʦʣʦʛʽʚ, ʧʨʦʬʽʣʘʢʪʠʢʫ ʽʥʬʝʢʮʽʡ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ 

(ɯʇʉʐ), ɺɯʃ. (6 ʩʪ, 1). 

ɺʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʄʝʪʦʶ ʇʉ ʻ ʟʜʦʨʦʚʝ ʧʦʪʦʤʩʪʚʦ ʽ, ʯʠʤ ʟʜʦʨʦʚʽʰʠʤʠ 

ʙʫʜʫʪʴ ʙʘʪʴʢʠ, ʪʠʤ ʚʠʱʘ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʚʘʛʽʪʥʽʩʪʴ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʥʦʨʤʘʣʴʥʦ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʘʥʠʤʠ ʩʚʽʪʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʱʦʨʽʯʥʦ ʚʽʜ ʰʪʫʯʥʠʭ ʪʘ ʥʝʣʝʛʘʣʴʥʠʭ 

ʘʙʦʨʪʽʚ ʧʦʤʠʨʘʻ ʙʣʠʟʴʢʦ 500 ʪʠʩʷʯ ʤʦʣʦʜʠʭ ʞʽʥʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʢʦʥʪʨʘʮʝʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʟʘʩʦʙʽʚ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʧʣʘʥʦʚʘʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʤʘʪʝʨʠʥʩʴʢʦʾ ʩʤʝʨʪʥʦʩʪʽ.(7 ʩʪ, 1) 

ɼʣʷ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʢʦʥʪʨʘʮʝʧʮʽʾ ʚʨʘʭʦʚʫʶʪʴ ʧʝʚʥʽ ʬʘʢʪʦʨʠ: 

- ɼʦʩʪʫʧʥʽʩʪʴ 

- ɽʬʝʢʪʠʚʥʽʩʪʴ 

- ɹʝʟʧʝʢʘ (ʥʝ ʧʦʚʠʥʝʥ ʟʘʚʜʘʚʘʪʠ ʰʢʦʜʠ ʟʜʦʨʦʚôʶ) 

- ʅʝʢʦʥʪʨʘʮʝʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʧʨʦʬʽʣʘʢʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʴ) 

(237ʩʪ, 3) 

ʉʝʨʝʜ ʢʦʥʪʨʘʮʝʧʪʠʚʽʚ ʚʠʜʽʣʷʶʪʴ ʛʦʨʤʦʥʘʣʴʥʽ, ʚʥʫʪʨʽʰʥʴʦʤʘʪʢʦʚʽ, 

ʙʘʨôʻʨʥʽ, ʭʽʨʫʨʛʽʯʥʽ, ʧʦʩʪʢʦʾʪʘʣʴʥʽ (ʥʝʚʽʜʢʣʘʜʥʽ) ʪʘ ʤʝʪʦʜ ʣʘʢʪʘʮʽʡʥʦʾ ʘʤʝʥʦʨʝʾ. 

ʂʦʤʙʽʥʦʚʘʥʽ ʦʨʘʣʴʥʽ ʢʦʥʪʨʘʮʝʧʪʠʚʠ (ʂʆʂ) ï ʪʘʙʣʝʪʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʟʠ 
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ʜʚʦʭ ʛʦʨʤʦʥʽʚ ï ʝʩʪʨʦʛʝʥʫ ʽ ʧʨʦʛʝʩʪʘʛʝʥʫ, ʱʦ ʻ ʰʪʫʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʧʨʠʨʦʜʥʠʭ 

ʛʦʨʤʦʥʽʚ. ɸʥʘʣʽʟ ʚʽʢʦʚʦʛʦ ʩʢʣʘʜʫ ʧʘʮʽʻʥʪʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʝʚʘʛʫ ʛʦʨʤʦʥʘʣʴʥʠʤ 

ʢʦʥʪʨʘʮʝʧʪʠʚʘʤ ʚʽʜʜʘʶʪʴ ʤʦʣʦʜʽ ʞʽʥʢʠ, ʘ ʞʽʥʢʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ï ʽʥʰʠʤ 

ʤʝʪʦʜʘʤ ʢʦʥʪʨʘʮʝʧʮʽʾ. ɿʘ ʩʢʣʘʜʦʤ ʂʆʂ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʦʥʦʬʘʟʦʚʽ, ʜʚʦʬʘʟʦʚʽ ʪʘ 

ʙʘʛʘʪʦʬʘʟʦʚʽ.(243 ʩʪ, 3) 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʆʂ (ʦʨʘʣʴʥʠʭ ʢʦʥʪʨʘʮʝʧʪʠʚʽʚ) ʧʦʣʷʛʘʻ ʚ ʧʨʠʛʥʽʯʝʥʥʽ 

ʦʚʫʣʷʮʽʾ, ʟʛʫʱʝʥʥʽ ʮʝʨʚʽʢʘʣʴʥʦʛʦ ʩʣʠʟʫ ʪʘ ʟʤʽʥʽ ʝʥʜʦʤʝʪʨʽʶ, ʱʦ ʟʤʝʥʰʫʻ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʽʤʧʣʘʥʪʘʮʽʾ. ʎʽʢʘʚʦ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ 

ʦʥʢʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʩʘʤʝ: ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʠʩʤʝʥʦʨʝʾ, ʘʥʝʤʽʾ, 

ʛʽʧʝʨʘʥʜʨʦʛʝʥʥʠʭ ʩʪʘʥʽʚ. (86 ʩʪ, 2). 

ɺʥʫʪʨʽʰʥʴʦʤʘʪʢʦʚʽ ʟʘʩʦʙʠ (ɺʄɿ) ʚʠʤʘʛʘʶʪʴ ʜʦʩʚʽʜʯʝʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʜʣʷ 

ʾʭ ʚʚʝʜʝʥʥʷ ʪʘ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʛʽʥʝʢʦʣʦʛʽʯʥʦʛʦ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʢʠ. ʅʝʜʦʣʽʢʘʤʠ 

ʪʘʢʦʞ ʻ ʪʝ ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʟʘʤʘʪʢʦʚʦʾ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʘ 

ʩʧʦʥʪʘʥʥʘ ʝʢʩʧʫʣʴʩʽʷ ɺʄɿ. ʇʦʨʷʜ ʟ ʮʠʤ ʤʘʶʪʴ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ï ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʝʪʦʜ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʩʪʘʪʝʚʠʤ ʘʢʪʦʤ, ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʛʨʫʜʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ, ʥʝʤʘʻ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʤʝʜʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʡ. (109-111 ʩʪ, 2) 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʮʝʡ ʯʘʩ ʽʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʘʮʝʧʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʟʝʨʚʘʪʠʚʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʦʥʠ ʻ ʻʜʠʥʠʤ ʢʦʥʪʨʘʮʝʧʪʠʚʥʠʤ ʟʘʩʦʙʦʤ, 

ʩʧʨʦʤʦʞʥʠʤ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʜʘʚʘʥʥʶ ɯʇʉʐ, ɺɯʃ. ʇʨʝʟʝʨʚʘʪʠʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʯʦʣʦʚʽʯʽ, ʪʘʢ ʽ ʞʽʥʦʯʽ. ɰʭ ʤʝʭʘʥʽʟʤ ʜʽʾ ʧʦʣʷʛʘʻ ʚ ʟʘʧʦʙʽʛʘʥʥʽ ʧʦʧʘʜʘʥʥʷ ʩʧʝʨʤʠ ʚ 

ʞʽʥʦʯʽ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʦʨʛʘʥʠ. ʅʝʜʦʣʽʢʘʤʠ ʻ ʩʝʨʝʜʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ (2-12 

ʚʘʛʽʪʥʦʩʪʝʡ ʥʘ 100 ʞʽʥʦʢ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ), ʟʥʠʞʝʥʥʷ 

ʛʦʩʪʨʦʪʠ ʚʽʜʯʫʪʪʽʚ ʧʽʜ ʯʘʩ ʩʪʘʪʝʚʦʛʦ ʘʢʪʫ, ʤʦʞʣʠʚʘ ʘʣʝʨʛʽʷ ʥʘ ʣʘʪʝʢʩ ʯʠ ʟʤʘʟʢʫ. 

(237 ʩʪ, 3) 

ʊʘʢʦʞ ʫ ʷʢʦʩʪʽ ʧʦʜʚʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʟʝʨʚʘʪʠʚʫ ʽ 

ʩʧʝʨʤʽʮʠʜʽʚ. ʎʝʡ ʤʝʪʦʜ ʢʦʥʪʨʘʮʝʧʮʽʾ ʚʽʜʦʤʠʡ ʥʘʤ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ. ʅʘʰʽ ʧʨʝʜʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʩʽʢ ʣʠʤʦʥʫ), ʘʙʦ ʭʽʤʽʯʥʽ 

ʩʧʦʣʫʢʠ(ʦʮʝʪ), ʷʢʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʫ ʧʽʭʚʫ ʟʤʽʥʶʚʘʣʠ ʨʅ, ʟʥʠʞʫʚʘʣʠ ʨʫʭʣʠʚʽʩʪʴ 
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ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. ɼʦ ʩʫʯʘʩʥʠʭ ʩʧʝʨʤʽʮʠʜʽʚ ʚʭʦʜʷʪʴ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʨʫʡʥʫʶʪʴ 

ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ ʯʦʣʦʚʽʯʠʭ ʩʪʘʪʝʚʠʭ ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ ʤʘʶʪʴ ʱʝ ʟʘʛʘʣʴʥʫ 

ʙʘʢʪʝʨʠʮʠʜʥʫ ʽ ʧʨʦʪʠʚʽʨʫʩʥʫ ʜʽʶ, ʧʦʧʝʨʝʜʞʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ (ʚ ʪʦʤʫ ʯʠʩʣʽ ɺɯʃ-ʽʥʬʝʢʮʽʷ). (239-242 ʩʪ, 3) 

ʏʘʩ ʟʘʭʠʩʪʫ ʩʫʯʘʩʥʠʭ ʩʧʝʨʤʽʮʠʜʽʚ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʠʚʘʻ ʚʽʜ 15 ʭʚʠʣʠʥ 

ʜʦ 8 ʛʦʜʠʥ ʚʽʜ ʧʦʯʘʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʪʘʙʣʝʪʢʠ, ʧʽʥʘ, ʢʨʝʤ). ʄʦʞʣʠʚʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʘʛʽʥʘʣʴʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʪʘ ʜʠʩʢʦʤʬʦʨʪ. (135- 139 ʩʪ, 1) 

ʈʘʜʠʢʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʻ ʜʦʙʨʦʚʽʣʴʥʘ ʭʽʨʫʨʛʽʯʥʘ ʩʪʝʨʠʣʽʟʘʮʽʷ, ʷʢʘ 

ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʝʩʘʨʝʚʦʛʦ 

ʨʦʟʪʠʥʫ ʘʙʦ ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʣʦʛʽʚ. ʆʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜ ʤʽʩʮʝʚʦʶ ʘʥʝʩʪʝʟʽʻʶ ʰʣʷʭʦʤ ʤʽʥʽ- ʣʘʧʘʨʦʪʦʤʽʾ. ʇʽʜ ʯʘʩ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʥʘʡʙʽʣʴʰ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʘʣʣʦʧʽʻʚʽ ʢʽʣʴʮ,̫ ʟʘʞʠʤʠ ʘʙʦ 

ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʷ. (34-36 ʩʪ, 2) 

ʅʝʚʽʜʢʣʘʜʥʘ (ʧʦʩʪʢʦʾʪʘʣʴʥʘ) ʢʦʥʪʨʘʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʣʷ 

ʥʝʟʘʭʠʱʝʥʦʛʦ ʩʪʘʪʝʚʦʛʦ ʘʢʪʫ ( ʢʦʣʠ ʚʘʛʽʪʥʽʩʪʴ ʥʝʙʘʞʘʥʘ ʘʙʦ ʥʝ ʧʣʘʥʫʻʪʴʩʷ) ʘʙʦ 

ʧʨʠ ʚʠʷʚʣʝʥʽ ʜʝʬʝʢʪʽʚ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ( ʧʨʝʟʝʨʚʘʪʠʚʘ), ʧʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ 

ʛʦʨʤʦʥʘʣʴʥʦʾ ʢʦʥʪʨʘʮʝʧʮʽʾ, ʧʽʩʣʷ ʟʛʚʘʣʪʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʜʦʩʠʪʴ 

ʚʠʩʦʢʘ (96%), ʷʢʱʦ ʟ ʤʦʤʝʥʪʫ ʥʝʟʘʭʠʱʝʥʦʛʦ ʩʪʘʪʝʚʦʛʦ ʘʢʪʫ ʤʠʥʫʣʦ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 72ï120 ʛʦʜʠʥ (ʜʦ 5 ʜʥʽʚ). (168-170 ʩʪ, 1) 

ʄʝʪʦʜ ʣʘʢʪʘʮʽʡʥʦʾ ʘʤʝʥʦʨʝʾ (ʄʃɸ) ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʛʦʜʫʚʘʥʥʽ ʜʠʪʠʥʠ 

ʛʨʫʜʜʶ. ɼʘʻ ʧʨʠʨʦʜʥʽʡ ʟʘʭʠʩʪ ʚʽʜ ʚʘʛʽʪʥʦʩʪʽ, ʘʣʝ ʻ ʪʠʤʯʘʩʦʚʠʤ (ʜʽʻ ʧʨʦʪʷʛʦʤ 

ʧʝʨhʠʭ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʣʦʛʽʚ). (240-243, 3) 

ɸʣʝ ʨʘʟʦʤ ʟ ʮʠʤ, ʧʨʦʚʦʜʷʯʠ ʙʝʩʽʜʫ ʟ ʞʽʥʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʥʘʛʦʣʦʰʫʚʘʪʠ ʥʘ 

ʧʨʠʯʠʥʘʭ ʯʦʤʫ ʥʝ ʪʨʝʙʘ ʚʽʜʢʣʘʜʘʪʠ ʚʘʛʽʪʥʽʩʪʴ: 

1. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ, ʨʽʚʝʥʴ ʙʝʟʧʣʽʜʜʷ ʟʨʦʩʪʘʻ ʟ ʚʽʢʦʤ- ʜʦ 10% ʚ ʞʽʥʦʢ ʜʦ 

30 ʨʦʢʽʚ ʽ ʜʦ ʤʘʡʞʝ 20% ʫ 40 ʨʦʢʽʚ. 

2. ʏʠʤ ʤʦʣʦʜʰʠʡ ʦʨʛʘʥʽʟʤ ʤʘʪʝʨʽ, ʪʠʤ ʢʨʘʱʝ ʙʫʜʝ ʧʨʦʪʽʢʘʪʠ 

ʚʘʛʽʪʥʽʩʪʴ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʘʪʦʣʦʛʽʡ ʫ ʧʣʦʜʘ. 
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3. ʋ ʞʽʥʦʢ, ʷʢʽ ʜʦʚʛʠʡ ʯʘʩ ʧʨʠʡʤʘʣʠ ʛʦʨʤʦʥʘʣʴʥʽ ʢʦʥʪʨʘʮʝʧʪʠʚʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʙʣʝʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟ ʟʘʯʘʪʪʷʤ. (9-11 ʩʪ, 4) 

ɺʠʩʥʦʚʦʢ ʆʪʞʝ, ʧʣʘʥʫʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ-ʮʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʨʦʟʜʽʣ ʚ 

ʛʽʥʝʢʦʣʦʛʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʘʮʽʻʥʪʢʫ ʥʝ 

ʣʠʰʝ ʫ ʤʦʤʝʥʪ ʚʠʙʦʨʫ ʾʾ ʧʝʨʰʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʘʮʝʧʮʽʾ, ʘʣʝ ʡ ʧʨʦʪʷʛʦʤ ʾʾ ʚʩʴʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʞʠʪʪʷ.  

 

ʃɯʊɽʈɸʊʋʈɸ: 

1. ʇʃɸʅʋɺɸʅʅʗ ʉɯʄôɰ ʊɸ ʂʆʅʊʈɸʎɽʇʎɯʗ (ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʟʘ 

ʟʘʛʘʣʴʥʦʶ ʨʝʜʘʢʮʽʻʶ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɺ. ɯ. ɹʦʡʢʘ) 

(ʉ. 6-170), 2018 

2. ʇʃɸʅʋɺɸʅʅʗ ʉɯʄôɰ : ʅ. ɻ. ɻʦʡʜʘ, ʆ. ɺ. ɻʨʠʱʝʥʢʦ, ɺ. ʇ. ʂʚʘʰʝʥʢʦ, 

ʆ. ɺ. ʂʨʘʚʯʝʥʢʦ, ɺ. ɯ. ʇʠʨʦʛʦʚʘ, ʉ. ʆ. ʐʫʨʧʷʢ, ʅ. ʁ. ʉʘʣʦ, ʆ. ɸ. ɹʦʥʜʘʨʝʥʢʦ 

(ʉ. 34-111), 2016 

3. ɻʽʥʝʢʦʣʦʛʽʷ (ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʤʝʜʠʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ) ɸʥʜʨʽʻʮʴ ʆ. ɸ., ʅʽʮʦʚʠʯ ɯ. ʈ., ʉʝʤʝʥʷʢ ɸ. ɺ. 

(ʉ. 237-255), 2016 

4. ʂʥʠʛʘ ʧʨʦ ʟʜʦʨʦʚʫ ʚʘʛʽʪʥʽʩʪʴ ɺʽʣʴʷʤ ʉʽʨʩ, ʄʘʨʪʘ ʉʽʨʩ, ʃʽʥʜʘ ɻʦʣʪ; 

ʧʝʨʝʢʣʘʜ ʟ ʘʥʛʣ. ʄʦʚʠ ɸ. ʂʣʠʤʦʚʩʴʢʦʾ (ʩ. 5-8), 2020 

5. ʈʝʧʨʦʜʫʢʪʠʚʥʝ ʟʜʦʨʦʚôʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʩʽʤôʾ: ʧʽʜʨʫʯʥʠʢ (ɺʅɿ ɯ-ɯɯɯ ʨ. ʘ.) 

/ ɺ. ɹ. ʉʘʤʦʡʣʝʥʢʦ, ɻ. ɻ. ʈʦʡ, ɺ. ɺ. ʄʠʩʽʢ; ʟʘ ʨʝʜ. ɺ. ɯ. ʃʠʪʚʠʥʝʥʢʘ, 2018 
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ɺɿɸɭʄʆɿɺôʗɿʆʂ ʉʇɸɼʂʆɺʀʍ ɿɸʍɺʆʈʖɺɸʅʔ ʆɹʄɯʅʋ ʊɸ 

ʇʆʈʋʐɽʅʔ ɺ ʉʀʉʊɽʄɯ ʊʀʈɽʆɰɼʅʀʍ ɻʆʈʄʆʅɯɺ 

 

ɺʠʥʥʠʢʦʚʘ ɺʘʣʝʨʽʷ ɾʘʥʽʚʥʘ 

ʄʘʢʘʨʦʚʘ ʂʘʪʝʨʠʥʘ ʄʘʢʩʠʤʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ɼʷʯʝʥʢʦ ʄʘʨʠʥʘ ʉʝʨʛʽʾʚʥʘ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ - ʮʝ ʛʨʫʧʘ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ 

ʙʘʪʴʢʽʚ ʜʦ ʜʽʪʝʡ ʯʝʨʝʟ ʛʝʥʠ. ʎʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 

ʦʙʤʽʥʫ, ʪʘʢʽ ʷʢ ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʛʦʨʤʦʥʘʣʴʥʠʡ ʙʘʣʘʥʩ, ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ, 

ʟʦʢʨʝʤʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ, ʥʝʨʚʦʚʫ ʽ ʽʤʫʥʥʫ ʩʠʩʪʝʤʠ. ɼʦ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʦʙʤʽʥʫ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʬʝʥʽʣʢʝʪʦʥʫʨʽʷ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, 

ʤʫʢʦʚʽʩʮʠʜʦʟ, ʛʝʤʦʬʽʣʽʷ, ʛʘʣʘʢʪʦʟʝʤʽʷ, ʩʝʯʦʚʘ ʢʠʩʣʦʪʘ ʜʽʘʪʝʟ, ʛʽʧʦʪʠʨʝʦʟ, 

ʛʽʧʝʨʪʨʦʬʽʯʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ ʪʘ ʽʥʰʽ [1]. 

ɽʪʽʦʣʦʛʽʷ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʤʽʥʫ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʤʽʥʘʤʠ ʚ ʛʝʥʘʭ, ʱʦ 

ʢʦʜʫʶʪʴ ʨʽʟʥʽ ʬʝʨʤʝʥʪʠ ʽ ʙʽʣʢʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʦʨʛʘʥʽʟʤʽ. ʎʽ ʛʝʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʙʘʪʴʢʽʚ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ 

ʫʩʧʘʜʢʦʚʫʚʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʘ ʪʘ ʡʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʛʝʥʦʤʽ. ɼʝʷʢʽ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʧʨʠʯʠʥʝʥʽ ʤʫʪʘʮʽʷʤʠ ʚ ʛʝʥʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʽʪʦʭʦʥʜʨʽʡ - ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʢʣʽʪʠʥ 

ʦʨʛʘʥʽʟʤʫ. ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʤʽʥʫ 

ʚʢʣʶʯʘʶʪʴ ʫʩʧʘʜʢʦʚʘʥʽ ʛʝʥʠ, ʩʪʘʪʴ, ʚʽʢ, ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʜʽʻʪʘ ʪʘ ʩʪʠʣʴ ʞʠʪʪʷ 

[2]. 

ɼʝʷʢʽ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ ʻ ʨʽʜʢʽʩʥʠʤʠ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ. 

ʉʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʟʘ ʨʽʟʥʠʤʠ 
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ʢʨʠʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʟʘ ʧʦʰʢʦʜʞʝʥʠʤ ʙʽʦʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ, ʟʘ ʪʠʧʦʤ 

ʥʘʩʣʽʜʫʚʘʥʥʷ, ʟʘ ʦʨʛʘʥʘʤʠ ʪʘ ʪʢʘʥʠʥʘʤʠ, ʷʢʽ ʧʦʰʢʦʜʞʝʥʽ [1]. 

ʑʠʪʦʚʠʜʥʘ ʟʘʣʦʟʘ ʻ ʚʘʞʣʠʚʠʤ ʝʥʜʦʢʨʠʥʥʠʤ ʦʨʛʘʥʦʤ, ʷʢʠʡ ʚʠʨʦʙʣʷʻ 

ʛʦʨʤʦʥʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʚ ʦʨʛʘʥʽʟʤʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ 

ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ, ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʦ ʤʝʪʘʙʦʣʽʟʤ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ 

ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ ʪʘ ʣʽʧʽʜʠ. ɺʽʜʧʦʚʽʜʥʦ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʽʟʥʠʭ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʤʽʥʫ [3]. 

ɻʽʧʦʪʠʨʝʦʟ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʣʽʧʽʜʽʚ, ʟʦʢʨʝʤʘ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʢʨʦʚʽ ʪʘ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʊʘʢʦʞ ʤʦʞʝ 

ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʮʫʢʨʫ ʚ ʢʨʦʚʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʅʘʚʧʘʢʠ, ʛʽʧʝʨʪʠʨʝʦʟ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʚ 

ʦʨʛʘʥʽʟʤʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ, ʧʽʜʚʠʱʝʥʥʷ ʘʧʝʪʠʪʫ, 

ʨʦʟʚʠʪʢʫ ʧʦʩʠʣʝʥʦʾ ʨʦʙʦʪʠ ʩʝʨʮʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʧʦʨʦʟʫ. 

ʋ ʞʽʥʦʢ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ (ʛʽʧʝʨʪʠʨʝʦʟ) 

ʤʦʞʝ ʤʘʪʠ ʦʩʦʙʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ. ʅʘʧʨʠʢʣʘʜ, 

ʛʽʧʝʨʪʠʨʝʦʟ ʤʦʞʝ ʧʦʛʽʨʰʠʪʠ ʧʝʨʝʙʽʛ ʘʫʪʦʽʤʫʥʥʦʛʦ ʪʠʨʝʦʾʜʠʪʫ (ʍʘʰʠʤʦʪʦ), 

ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʘʜʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ 

ʫ ʞʽʥʦʢ, ʪʘʢʦʞ ʤʦʞʝ ʤʘʪʠ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʜʠʥʥʦʛʦ 

ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʩʧʘʜʢʦʚʦʾ ʘʤʽʣʦʾʜʦʟʠ ʪʘ ʩʧʘʜʢʦʚʦʾ 

ʛʝʤʦʭʨʦʤʘʪʦʟʫ. 

ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ (ʛʽʧʝʨʪʠʨʝʦʟ) ʤʦʞʝ ʤʘʪʠ 

ʚʧʣʠʚ ʥʘ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʙʤʽʥʫ ʫ ʯʦʣʦʚʽʢʽʚ, ʘʣʝ ʮʝʡ ʚʧʣʠʚ ʤʝʥʰ 

ʚʠʚʯʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʞʽʥʦʯʦʶ ʧʦʧʫʣʷʮʽʻʶ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʛʽʧʝʨʪʠʨʝʦʟ ʤʦʞʝ ʧʦʛʽʨʰʠʪʠ ʧʝʨʝʙʽʛ ʩʧʘʜʢʦʚʦʾ ʛʝʤʦʭʨʦʤʘʪʦʟʫ ʪʘ ʩʧʘʜʢʦʚʦʛʦ 

ʬʘʤʽʣʽʷʨʥʦʛʦ ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ [4, 5]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʧʦʨʫʰʝʥʥʷ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʫ ʦʩʽʙ 

ʽʟ ʩʧʘʜʢʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʙʤʽʥʫ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ 

ʨʦʟʚʠʪʢʦʤ ʟʤʽʥ ʛʦʨʤʦʥʽʚ ʧʨʠ ʜʘʥʦʤʫ ʧʘʪʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 253 ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 1 ʜʦ 
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18 ʨʦʢʽʚ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʫʣʦ 89 ʦʩʽʙ ʞʽʥʦʯʦʾ ʩʪʘʪʽ, ʪʘ 164 ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ.  

ɺʦʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʽ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʪʘ ʚʢʣʶʯʘʣʦ ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʨʝʦʾʜʥʦʾ ʧʘʥʝʣʽ, ʜʦ ʷʢʦʾ 

ʚʭʦʜʷʪʴ ʘʥʘʣʽʟʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʥʘ ʨʽʚʝʥʴ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʊʊɻ), 

ʪʠʨʦʢʩʠʥʫ (ʊ4), ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ (ʊ3). ʈʝʬʝʨʝʥʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʩʪʫʧʘʣʠ: 

ʊʊɻ - 0,23-3,4 ʤʤʦʣʴ/ʣ, ʊ4 - 10,0-23,2 ʧʤʦʣʴ/ʣ, ʊ3 - 2,5 - 7,5 ʧʤʦʣʴ/ʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 253 (100%) ʦʩʽʙ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʜʽʘʛʥʦʟʠ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʽʟ 

ʩʧʘʜʢʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʙʤʽʥʫ ʨʽʟʥʦʾ ʩʪʘʜʽʾ ʪʘ ʪʷʞʢʦʩʪʽ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʽʚʥʷ 

ʜʦʩʣʽʜʞʫʻʤʠʭ ʛʦʨʤʦʥʽʚ, ʟ ʷʢʠʭ 192 (75,9%) ʨʝʟʫʣʴʪʘʪ ʤʘʚ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʨʝʬʝʨʝʥʪʥʠʭ ʟʥʘʯʝʥʴ. ɿʤʽʥʠ ʫ ʦʜʥʦʤʫ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʦ - 139 (72,4%) 

ʨʝʟʫʣʴʪʘʪʠ, ʘ ʟʤʽʥʠ ʚ ʜʚʫʭ ʧʦʢʘʟʥʠʢʘʭ - ʫ 51 (26,6%) ʦʩʽʙ ʽ ʚ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʘʭ ʫ 

2 (1%) ʦʩʽʙ. 

ɺ ʧʦʢʘʟʥʠʢʘʭ ʊʊɻ ʚʩʪʘʥʦʚʣʝʥʦ 65 ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʥʦʨʤʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʫʩʪʨʽʯʘʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʣʠʰʝ ʨʽʚʥʷ ʊʊɻ - 14, 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚ 1 ʚʠʧʘʜʢʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʊ3, ʟʤʽʥʠ ʫ ʪʨʴʦʭ 

ʧʦʢʘʟʥʠʢʘʭ ʤʘʣʠ 2 ʦʩʦʙʠ, ʫ ʜʚʦʭ ʧʦʢʘʟʥʠʢʘʭ - 49 ʦʩʽʙ. ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʽʟ 

ʢʦʤʙʽʥʘʮʽʻʶ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʽʜʚʠʞʝʥʥʷ ʨʽʚʥʷ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʦʨʤʦʥʽʚ ʚ 1 ʦʩʦʙʠ, ʘ ʽʥʰʦʾ ʟʥʠʞʝʥʥʷ ʊ4. ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʟ ʜʚʦʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʘʩʴ ʢʦʤʙʽʥʘʮʽʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʝʤ ʊʊɻ ʪʘ 

ʊ3 - ʫ 47 ʦʩʽʙ, ʘ ʪʘʢʦʞ ʧʦʻʜʥʘʥʥʷ ʪʘʢʠʭ ʛʦʨʤʦʥʽʚ, ʷʢ ʊʊɻ ʽ ʊ4, ʜʝ ʫ 1 ʦʩʦʙʠ ʙʫʚ 

ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʊ4. ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʟ ʪʨʴʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʠ ʧʽʜʚʠʱʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʦʨʤʦʥʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʊ4 ʫ ʦʜʥʽʻʾ ʦʩʦʙʠ ʙʫʚ 

ʟʥʠʞʝʥʠʡ. 

ɺ ʧʦʢʘʟʥʠʢʘʭ ʊ4 ʚʩʪʘʥʦʚʣʝʥʦ 11 ʨʝʟʫʣʴʪʘʪʘʭ ʟ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʥʦʨʤʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʟʫʩʪʨʽʯʘʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ - ʫ 6, ʘ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʦʨʤʦʥʫ - ʫ 5. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʦ ʢʦʤʙʽʥʘʮʽʾ ʜʚʦʭ (3) ʪʘ ʪʨʴʦʭ 

ʧʦʢʘʟʥʠʢʽʚ (2), ʫ 2 ʦʩʽʙ ʢʦʤʙʽʥʘʮʽʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʽʚ ʊ4 ʽ ʊ3. 
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ɺ ʧʦʢʘʟʥʠʢʘʭ ʊ3 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 171 ʦʩʦʙʠ ʻ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʥʦʨʤʠ ʚ 

ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʛʦʨʤʦʥʫ, ʩʝʨʝʜ ʷʢʠʭ ʫ 120 ʦʩʽʙ ʻ 

ʧʽʜʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʣʠʰʝ ʊ3, ʘ ʪʘʢʦʞ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʪʨʴʦʭ ʽ 

ʜʚʦʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʊʊɻ ʽ ʊ3 ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊ3 ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 

ʊʊɻ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 1 ʦʩʦʙʠ.  

ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʦʢʨʝʤʦ ʟʤʽʥʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʫ ʦʩʽʙ ʞʽʥʦʯʦʾ ʪʘ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ, ʪʦ ʦʪʨʠʤʘʻʤʦ, ʱʦ ʩʝʨʝʜ ʞʽʥʦʢ ʟʤʽʥʠ ʫ ʧʦʢʘʟʥʠʢʘʭ ʟʫʩʪʨʽʯʘʣʠʩʷ ʫ 63 

(32,8%) ʚʠʧʘʜʢʘʭ, ʟ ʷʢʠʭ 38 ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʊ3, ʫ 4 ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʊʊɻ, ʪʘ 3 ʨʝʟʫʣʴʪʘʪʠ ʟʤʽʥʠ ʣʠʰʝ ʊ;, ʩʝʨʝʜ ʷʢʠʭ 1 ʧʽʜʚʠʱʝʥʠʡ ʪʘ 2 ʟʥʠʞʝʥʠʭ. 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʤʽʯʘʣʠʩʴ ʢʦʤʙʽʥʘʮʽʾ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ, ʊ3 ʽ 

ʊ4 - ʫ 2 ʚʠʧʘʜʢʘʭ, ʊʊɻ ʽ ʊ3 - 15 ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʫ 1 ʦʩʦʙʠ ʊʊɻ, ʊ3 ʟ ʊ4, ʚ ʷʢʦʤʫ 

ʨʝʟʫʣʴʪʘʪ ʊ4 ʙʫʚ ʟʥʠʞʝʥʠʡ, ʘ ʊʊɻ ʽ ʊ3 ʧʽʜʚʠʱʝʥʠʡ. ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ - 129 

(67,2%) ʨʝʟʫʣʴʪʘʪʽʚ ʟʽ ʟʤʽʥʘʤʠ ʨʽʚʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʦʨʤʦʥʽʚ. ʈʽʚʝʥʴ ʊʊɻ ʫ 10 

ʚʠʧʘʜʢʘʭ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʩʝʨʝʜ ʟʤʽʥ ʫ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʧʦʢʘʟʥʠʢʫ, ʧʦʻʜʥʘʥʥʷ 

ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 1 ʦʩʦʙʠ, ʊʊɻ ʽ ʊ3 - ʫ 33 ʦʩʽʙ ʽ ʩʝʨʝʜ ʥʠʭ ʫ 1 ʦʩʦʙʠ ʨʝʟʫʣʴʪʘʪʠ 

ʽʟ ʟʥʠʞʝʥʠʤ ʨʽʚʥʝʤ ʊ4, ʪʘ ʫ 1 ʚʠʧʘʜʢʫ ʟʥʠʞʝʥʥʷ ʊ4 ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʊʊɻ, ʊ4 - 3 

ʨʝʟʫʣʴʪʘʪʘ ʽʟ ʷʢʠʭ, ʫ 1 ʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʊ4, ʊ3 - ʫ 82 ʚʠʧʘʜʢʫ ʨʝʟʫʣʴʪʘʪ ʟʽ 

ʟʤʽʥʘʤʠ ʫ ʦʜʥʦʤʫ ʧʦʢʘʟʥʠʢʫ. 

ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʧʦʻʜʥʫʚʘʣʠʩʷ 

ʟʤʽʥʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʊʊɻ ʽ ʊ3, ʘ ʪʘʢʦʞ, ʱʦ ʟʤʽʥ ʚ ʊ3 ʙʫʣʦ ʥʘʡʙʽʣʴʰʝ.  

ɺʠʩʥʦʚʢʠ. ʗʢʱʦ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʡ ʘʙʦ 

ʟʘʥʘʜʪʦ ʥʠʟʴʢʠʡ, ʮʝ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʛʽʨʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʩʧʘʜʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʤʽʥʫ. 

ʇʨʠ ʛʽʧʦʪʠʨʝʦʟʽ (ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ) ʫ ʧʘʮʽʻʥʪʽ 

ʟ ʌʝʥʽʣʢʝʪʦʥʫʨʽʻʶ ʤʦʞʝ ʟʥʠʟʠʪʠʩʷ ʚʠʨʦʙʣʝʥʥʷ ʬʝʥʽʣʘʣʘʥʽʥʫ ʛʽʜʨʦʢʩʠʣʘʟʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʬʝʥʽʣʘʣʘʥʽʥʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʬʝʥʽʣʘʣʘʥʽʥʫ ʚ ʢʨʦʚʽ. ʎʝ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʩʠʭʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʟʘʪʨʠʤʢʫ 

ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʰʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. 

ʆʜʥʘʢ, ʷʢʱʦ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʡ, ʪʦ ʮʝ 

ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʫ ʦʨʛʘʥʽʟʤʽ ʽ ʩʧʨʠʯʠʥʠʪʠ 
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ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ. ʊʦʤʫ, ʨʝʛʫʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʱʠʪʦʚʠʜʥʦʾ 

ʟʘʣʦʟʠ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʧʘʜʢʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʙʤʽʥʫ, ʽ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʫʥʠʢʥʫʪʠ ʧʦʛʽʨʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʪʘ ʟʙʝʨʝʛʪʠ ʟʜʦʨʦʚ'ʷ. 
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ɺʀɿʅAʏEʅʅʗ ʄAPʂEPIɺ ʄEʊAɹOʃIɿʄʋ ʂIʉʊʂOɺOɰ ʊʂAʅʀʅʀ 

ʇPʀ ɹOʃʗʍ ʋ ʉʇʀʅI ʋ ʋʂPAɰʅʉʔʂOɰ ʇOʇʋʃʗʎIɰ 

 

ɻapʢyʰa ʄaʢʩʠʤ Aʥaʪoʣiʡoʚʠʯ 

ʢ. ʤeʜ. ʥ., aʩʠʩʪeʥʪ ʢaʬeʜpʠ 

ʪpaʚʤaʪoʣoʛiʾ ʪa opʪoʧeʜiʾ 

ɺeʩʥiʥ ɺoʣoʜʠʤʠp ɺiʢʪopoʚʠʯ 

ʢ. ʤeʜ. ʥ., aʩʠʩʪeʥʪ ʢaʬeʜpʠ 

ʪpaʚʤaʪoʣoʛiʾ ʪa opʪoʧeʜiʾ; 

ʟʜoʙyʚaʯi oʩʚiʪʠ 5 ʢypʩy II ʤeʜʠʯʥoʛo ʬaʢyʣʴʪeʪy 

ɹyʪeʥʢo ɺʣaʜa ɺʣaʜʣeʥiʚʥa 

ʂopʞoʚa ɺiʢʪopiʷ ʄʠʭaʡʣiʚʥa 

ʍapʢiʚʩʴʢʠʡ ʥaʮioʥaʣʴʥʠʡ ʤeʜʠʯʥʠʡ yʥiʚepʩʠʪeʪ 

ʤ. ʍapʢiʚ, Yʢpaʾʥa 

 

ɺʩʪyʧ. ɹiʣʴ y ʩʧʠʥi ʧoʩiʜaʻ ʜpyʛe ʤiʩʮe ʟa ʯaʩʪoʪoʶ ʟʚepʥeʥʴ ʩepeʜ 

ʥaʩeʣeʥʥʷ ʟa ʤeʜʠʯʥoʶ ʜoʧoʤoʛoʶ. ɹiʣʴ piʟʥoʾ iʥʪeʥʩʠʚʥoʩʪi ʚiʜʟʥaʯaʁ ʪʴ y 

80-100% Yʢpaʾʥʩʴʢoʾ ʧoʧyʣʷʮiʾ [3]. ʇiʢ ʩʢapʛ ʥa ʧoʩʪiʡʥʠʡ ʧoʤipʥʠʡ ʙiʣʴ y 

ʧoʧepeʢoʚiʡ ʜiʣʷʥʮi, ʷʢʠʡ ʧoʩʪyʧoʚo ʧoʩʠʣʶʻʪʴʩʷ, ʧpʠʧaʜa̒  ʥa ʚiʢ 30-50 poʢiʚ. 

ʇpoʚoʢyʚaʣʴʥʠʤʠ ʬaʢʪopaʤʠ ʟaʛoʩʪpeʥʥʷ ʤoʞyʪʴ ʙyʪʠ ʪpaʚʤa, ʧoʰʢoʜʞeʥʥʷ 

ʤôʷʟiʚ, ʟʚôʷʟoʢ ʪa ʩyʭoʞʠʣʴ, ʧiʜʡoʤ ʥeʧoʩʠʣʴʥoʛo ʚaʥʪaʞy, ʥeʧiʜʛoʪoʚʣeʥi 

pyʭʠ, ʟʤiʥa ʭoʜʠ ʚʥaʩʣiʜoʢ ʟaʛoʩʪpeʥʥʷ oʩʪeoapʪpoʟy ʢoʣiʥʥʠʭ ʪa ʢyʣʴʰoʚʠʭ 

ʩyʛʣoʙiʚ, ʪpʠʚaʣe ʧepeʙyʚaʥʥʷ y ʥeʬiʟioʣoʛiʯʥiʡ ʧoʟi, ʧepeoʭoʣoʜʞeʥʥʷ. 

ʑoʜeʥʥe ʚʠʢopʠʩʪaʥʥʷ ʟaʭʠʩʥoʾ aʤyʥiʮiʾ ʚiʡʩʴʢoʚʠʤʠ ʟ ʧoʜaʣʴʰʠʤ poʟʚʠʪʢoʤ 

ʤiʞʭpeʙʮeʚʠʭ ʢʠʣ ʧoʧepeʢoʚoʛo ʚiʜʜiʣy ʭpeʙʪa [2]. ʇpoʪʷʛoʤ poʢy ʥa ʙiʣʴ y 

ʩʧʠʥi ʩʢapʞaʪʴʩʷ ʧpʠʙʣʠʟʥo 20% oʩiʙ, ʩepeʜ ʥʠʭ ʧoʣoʚʠʥa ï ʧpaʮeʟʜaʪʥoʛo 

ʚiʢy. ɹiʣʴʰiʩʪʴ ʧpʠʯʠʥ ʙoʣʶ ʚ ʭpeʙʪi y ʥaʩeʣeʥʥʷ ʧoʚ'ʷʟaʥa ʧo ʩʚoʻʤy 

ʧoʭoʜʞeʥʥʶ ʟ oʜʥoʪʠʧʥʠʤʠ ʬiʟʠʯʥʠʤʠ ʥaʚaʥʪaʞeʥʥʷʤʠ ʥa poʙoʪi(ʩʠʜiʥʥʷ ʟa 

ʢepʤoʤ aʚʪoʤoʙiʣʷ aʙo ʟa ʢoʤʧ'ʶʪepoʤ) [6]. 

ɹiʣʴ ʚ ʩʧʠʥi-ʮe ʩʢapʛʠ ʥa ʜʠʩʢoʤʬopʪ, ʚiʜʯyʪʪʷ ʧeʯiʾ, ʧpoʩʪpiʣiʚ ʤ'ʷʟoʚoʾ 

ʥaʧpyʛʠ aʙo pʠʛiʜʥoʩʪi ʚ ʤeʞaʭ ʩʧʠʥʠ. ʊaʢi ʩʠʤʧʪoʤʠ ʤoʞyʪʴ ʩʧoʩʪepiʛaʪʠʩʴ ʚ 

ʰʠʡʥoʤy, ʛpyʜʥoʤy aʙo ʧoʧepeʢoʚoʤy ʚiʜʜiʣi ʭpeʙʪa ʪa ippaʜiʶʚaʪʠ ʚiʜʧoʚiʜʥo 

ʚʟʜoʚʞ oʜʥiʻʾ aʙo oʙoʭ ʚepʭʥiʭ ʢiʥʮiʚoʢ, ʜo ʪyʣyʙa aʙo ʚʟʜoʚʞ oʜʥiʻʾ aʙo oʙoʭ 
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ʥʠʞʥiʭ ʢiʥʮiʚoʢ. 

ʉepeʜ ʧpʠʯʠʥ, ʷʢi ʚʠʢʣʠʢaʶʪʴ ʙiʣʴ ʚ ʩʧʠʥi ʚʠʜiʣʷʶʪʴ: 

¶ oʩʪeoʭoʥʜpoʟ, ʜeʬopʤaʮiʶ ʪiʣ ʭpeʙʮiʚ, ʷʢi ʤoʞyʪʴ ʙyʪʠ ʚʠʢʣʠʢaʥi 

ʪpaʚʤoʶ, ʤeʪaʩʪaʪʠʯʥʠʤ ypaʞeʥʥʷʤ oʩʪeoʧopoʟoʤ, ʢʠʣoʶ ʤiʞʭpeʙeʪʥoʛo 

ʜʠʩʢa, ʭʚopoʙoʶ ʐeʻpʤaʥa - ʄay, ʧyʭʣʠʥaʤʠ ʭpeʙʮiʚ; 

¶ ʟaʧaʣeʥʥʷ, ʷʢe ʤoʞe ʧpoʷʚʣʷʪʠʩʴ aʥʢiʣoʟʠʚʥʠʤ ʩʧoʥʜʠʣiʪoʤ ʪa 

ʩʧoʥʜʠʣoʜʠʩʮʠʪoʤ; 

¶ ʩʠʥʜpoʤ çʢiʥʩʴʢoʛo ʭʚoʩʪaè; 

¶ ʥeʩʧeʮeʬiʯʥi ʤôʷʟoʚo-ʩʢeʣeʪʥi ʙoʣi ʩʧʠʥaʣʴʥʠʡ eʧiʜypaʣʴʥʠʡ 

aʙʩʮeʩ,oʩʪeoʤiʻʣiʪ ʭpeʙʪa, eʧiʜypʠʪ, ʚepʪeʙpaʣʴʥaʷ iʥʬeʢʮiʷ; 

¶ ʧyʭʣʠʥʠ: oʩʪeoʾʜʥa oʩʪeoʤa, oʩʪeoʙʣaʩʪoʤa, aʥeʚpʠʟʤaʪʠʯʥa 

ʢiʩʪʢoʚa ʢiʩʪa, eʥʭoʥʜpoʤʠ. 

ʄeʪa poʙoʪʠ. ʇpoʜeʤoʥʩʪpyʚaʪʠ ʧepeʚaʛʠ ʤeʪoʜy ʚʠʟʥaʯeʥʥʷ ʤapʢepiʚ 

ʤeʪaʙoʣiʟʤy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ ʧpʠ ʙoʣʷʭ ʚ ʩʧʠʥi. 

ʄaʪepiaʣʠ ʪa ʤeʪoʜʠ. ɺ poʙoʪi ʙyʣo ʚʠʢopʠʩʪaʥo ʤeʪoʜ ʣiʪepaʪypʥoʛo 

oʛʣʷʜy. 

Peʟyʣʴʪaʪʠ ʪa oʙʛoʚopeʥʥʷ. ʂiʩʪʢoʚa ʪʢaʥʠʥa ʧoʩʪiʡʥo 

peʤoʜeʣʶʻʪʴʩʷ - ʚiʜʙyʚa̒ ʪʴʩʷ peʟopʙʮiʷ, ʟyʤoʚʣeʥa oʩʪeoʢʣaʩʪaʤʠ, i 

ʬopʤyʚaʥʥʷʤ ʥoʚoʛo ʤaʪpʠʢʩy ʟa paʭyʥoʢ oʩʪeoʙʣaʩʪiʚ. ʎi ʧpoʮeʩʠ ʪiʩʥo 

ʧoʚ'ʷʟaʥi ʟ oʙʤiʥoʤ ʢaʣʴʮiʶ ʪa piʚʥeʤ ʛopʤoʥiʚ. ɹioʭiʤiʯʥi ʧoʢaʟʥʠʢʠ 

peʤoʜeʣʶʚaʥʥʷ ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ ʜaʁ ʪʴ ʟʤoʛy oʮiʥʠʪʠ ʪa ʩʧpoʛʥoʟyʚaʪʠ 

ʧepeʙiʛ ʧaʪoʣoʛiʯʥʠʭ ʧpoʮeʩiʚ ʚ oʧopʥo-pyʭoʚoʤy aʧapaʪi ʣʶʜʠʥʠ [1]. 

ʇpʠ ʟaʭʚopʶʚaʥʥʷʭ ʢiʩʪoʢ, ʱo ʩyʧpoʚoʜʞyʶʪʴʩʷ ʚiʜʭʠʣeʥʥʷʤʠ 

ʤeʪaʙoʣiʟʤy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ ʪa ʧopyʰeʥʠʤ ʩʧiʚʚiʜʥoʰeʥʥʷʤ pyʡʥyʚaʥʥʷ i 

ʬopʤyʚaʥʥʷ ʢiʩʪʢoʚoʛo ʤaʪpʠʢʩy, ʟʙiʣʴʰyʻʪʴʩʷ ʧpoʜyʢʮiʷ ʢoʣaʛeʥy 1-ʛo ʪʠʧy i, 

ʚiʜʧoʚiʜʥo, P1NP. Oʜʥoʯaʩʥi aʥaʣiʟʠ ʥa ʤapʢepʠ ʢiʩʪʢoʚoʾ peʟopʙʮiʾ 

(B-CrossLaps i Pyrilinks-D) i ʬopʤyʚaʥʥʷ ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ (oʩʪeoʢaʣʴʮʠʥ, 

ʣyʞʥy ʬoʩʬaʪaʟy ʪa P1NP), ʚʠʢopʠʩʪaʥʥʷ ʜeʥʩʠʪoʤeʪpiʾ ʜaʶʪʴ ʟʤoʛy oʮiʥʠʪʠ 

ʩʪaʥ ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ y ʧaʮiʻʥʪiʚ iʟ ʜeʬopʤaʮiʶ ʪiʣ ʭpeʙʮiʚ, ʟaʧaʣeʥʥʷʤ, 

ʩʠʥʜpoʤoʤ çʢiʥʩʴʢoʛo ʭʚoʩʪaè, iʟ ʥeʩʧeʮʠʬiʯʥʠʤʠ ʤôʷʟoʚo-ʩʢeʣeʪʥʠʤʠ ʙoʣʷʤʠ, 
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ʧyʭʣʠʥaʤʠ [5]. 

ʇepeʚaʛʠ ʚʠʟʥaʯeʥʥʷ ʤapʢepiʚ ʤeʪaʙoʣiʟʤy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ: 

¶ paʥʥʷ ʢoʤʧʣeʢʩʥa oʮiʥʢa ʤeʪaʙoʣiʟʤy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ; 

¶ ʰʚʠʜʢa i ʟʥaʯyʱa ʚiʜʧoʚiʜʴ ʥa ʪepaʧiʶ, ʱo ʧpoʚoʜʠʪʴʩʷ;  

¶ aʚʪoʤaʪʠʟoʚaʥa oʮiʥʢa; 

¶ ʜoʩʪyʧʥiʩʪʴ 

Aʚʪopaʤʠ ʧpoʚeʜeʥo ʧopiʚʥʷʣʴʥy oʮiʥʢy ʩʪaʥy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ y 

ʭʚopʠʭ ʥa oʩʪeoapʪpoʟ, peʚʤaʪoʾʜʥʠʡ apʪpʠʪ ʡ ʧpaʢʪʠʯʥo ʟʜopoʚʠʭ oʩiʙ. 

Oʙʩʪeʞeʥo 348 oʩiʙ : 149 ʧaʮiʻʥʪiʚ ʟ ʜiaʛʥoʟoʤ oʩʪeoapʪpoʟ, ʚʩʪaʥoʚʣeʥʠʤ 

ʚiʜʧoʚiʜʥo ʜo ʢpʠʪepiʾʚ, ʟaʧpoʧoʥoʚaʥʠʭ ACR, i 199 ð ʟ ʜoʩʪoʚipʥʠʤ ʜiaʛʥoʟoʤ 

peʚʤaʪoʾʜʥʠʡ apʪpʠʪ ʟa ʢpʠʪepiʷʤʠ ARA. ʇaʮiʻʥʪiʚ oʙʩʪeʞeʥo ʢʣiʥiʯʥo, 

ʜeʥʩʠʪoʤeʪpʠʯʥo ʚʢʣʶʯaʁ ʯʠ ʚʠʟʥaʯeʥʥʷ iʥʜeʢʩy ʤaʩʠ ʪiʣa, ʪa ʱiʣʴʥoʩʪi 

ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ. Yʩiʤ ʭʚopʠʤ ʧpoʚoʜʠʣʠ peʥʪʛeʥoʛpaʬiʶ ʭpeʙʪa ʟ ʧoʜaʣʴʰʠʤ 

poʟpaʭyʥʢoʤ ʤopʬoʤeʪpʠʯʥʠʭ iʥʜeʢʩiʚ peʥʪʛeʥoʛpaʤ ð(Barnett, Nordin) ʟ 

ʤeʪoʶ oʮiʥʢʠ ʩʪaʥy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ. ʇpoʚoʜʠʣʠ ʢopeʣʷʮiʡʥʠʡ aʥaʣiʟ [4]. 

Aʥaʪoʤiʯʥi ʟʤiʥʠ ʭpeʙʪa ʡ ʙoʣʴoʚʠʡ ʩʠʥʜpoʤð oʩʥoʚʥi ʢʣiʥiʯʥi ʧpoʷʚʠ, ʱo 

ʩyʧpoʚoʜʞyʶʪʴ ʛeʥepaʣiʟoʚaʥy ʚapʠʬiʢaʮiʶ ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ. ɺʠʷʚʣeʥʥʷ 

ʚiʜʧoʚiʜʥʠʭ ʢʣiʥiʯʥʠʭ oʟʥaʢ ʥa paʥʥiʡ ʩʪaʜiʾ poʟʚʠʪʢy oʩʪeoʧeʥiʾ y ʮiʻʾ ʢaʪeʛopiʾ 

ʭʚopʠʭ ʜoʟʚoʣʠʪʴ ʧpaʢʪʠʯʥoʤy ʣiʢapeʚi ʮiʣeʩʧpʷʤoʚaʥo ʧpoʚoʜʠʪʠ 

ʜʠʬepeʥʮiʡʥy ʜiaʛʥoʩʪʠʢy ʧoʜiʙʥʠʭ ʧopyʰeʥʴ i ʚʯaʩʥo ʧpʠʟʥaʯaʪʠ aʜeʢʚaʪʥy 

ʪepaʧiʶ ʟ ypaʭyʚaʥʥʷʤ ʬaʢʪopiʚ pʠʟʠʢy poʟʚʠʪʢy ʩʧoʥʪaʥʥʠʭ ʧepeʣoʤiʚ ð ʚiʢy 

ʭʚopʠʭ (oʩoʙʣʠʚo y ʞiʥoʢ ʚ paʥʥiʡ ʧoʩʪʤeʥoʧayʟaʣʴʥʠʡ ʧepioʜ), ʩʠʩʪeʤʥʠʭ 

ʧpoʷʚiʚ, a ʪaʢoʞ ʩʧeʮʠʬiʯʥoʾ ʪepaʧiʾ. ʇiʜʢpeʩʣʠʤo, ʱo ʚʩʪaʥoʚʣeʥʥʷ ʜiaʛʥoʟy 

oʩʪeoʧopoʟy ʪiʣʴʢʠ ʥa ʧiʜʩʪaʚi ʢʣiʥiʢo-aʥaʤʥeʩʪʠʯʥʠʭ ʜaʥʠʭ ʥe ʤoʞʣʠʚe i 

ʧoʪpeʙyʻ ʧiʜʪʚepʜʞeʥʥʷ ʟa ʜoʧoʤoʛoʶ ʣaʙopaʪopʥʠʭ ʪa iʥʩʪpyʤeʥʪaʣʴʥʠʭ 

ʤeʪoʜiʚ ʜoʩʣiʜʞeʥʥʷ [7]. 

ɺʠʩʥoʚʢʠ. ɼiaʛʥoʩʪʠʢa ʤeʪaʙoʣiʟʤy ʢiʩʪʢoʚoʾ ʪʢaʥʠʥʠ ʧpʠ ʙoʣʷʭ ʚ ʩʧʠʥi 

ʜaʻ ʟʤoʛy oʮiʥʠʪʠ ʪa ʩʧpoʛʥoʟyʚaʪʠ ʧepeʙiʛ ʧaʪoʣoʛiʯʥʠʭ ʧpoʮeʩiʚ ʚ oʧopʥo 

pyʭoʚoʤy aʧapaʪi ʣʶʜʠʥʠ. ʇpʠ ʩʚoʻʯaʩʥoʤy ʚʠʢopʠʩʪaʥʥi ʮʴoʛo ʤeʪoʜy 

ʜoʩʣiʜʞeʥʥʷ ʣiʢyʚaʥʥʷ ʙoʣʶ ʚ ʩʧʠʥi ʩʪaʥe ʙiʣʴʰ eʬeʢʪʠʚʥʠʤ ʪa ʯiʪʢʠʤ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɸʂʊʀʂʀ çDAMAGE CONTROLè ʋ ʍɺʆʈʀʍ ʅɸ 

ɸɹɼʆʄɯʅɸʃʔʅʋ ʋʈɻɽʅʊʅʋ ʇɸʊʆʃʆɻɯʖ 

 

ɻʦʥʯʘʨʦʚ ɸʥʜʨʽʡ ʉʝʨʛʽʡʦʚʠʯʘ 

ɸʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ  ̄2 

ɹʦʨʠʩʝʚʠʯ ɺʘʣʝʨʽʷ ɼʝʥʠʩʽʚʥʘ 

ɿʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 6 ʢʫʨʩʫ, ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʦʥʯʘʨʦʚʘ ʅʘʪʘʣʷ ʄʠʢʦʣʘʾʚʥʘ 

ɼʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ  ̄2 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿʘ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʪʘʢʪʠʢʘ çdamage controlè ʩʪʘʣʘ 

ʩʪʘʥʜʘʨʪʦʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ . ʊʘʢʪʠʢʘ 

çdamage controlè - ʮʝ ʥʝ ʭʽʨʫʨʛʽʯʥʠʡ ʤʘʥʝʚʨ, ʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʚʠʥʥʦʶ ʦʩʪʘʪʦʯʥʦʶ ʭʽʨʫʨʛʽʯʥʦʶ ʜʦʧʦʤʦʛʦʶ.  

ʇʨʠʥʮʠʧʠ çdamage controlè ʚʢʣʶʯʘʶʪʴ ʩʢʦʨʦʯʝʥʫ ʦʧʝʨʘʮʽʶ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʢʨʦʚʦʚʪʨʘʪʠ  ̔ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʦʜʥʦʯʘʩʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʘ ʦʩʪʘʪʦʯʥʝ ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʥʘ 

ʧʽʟʥʽʰʽʡ ʩʪʘʜʽʾ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʦʛʦ.  

ʎʝʡ ʧʽʜʭʽʜ ʧʨʠʟʚʽʚ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤʠ 

ʪʨʘʚʤʘʤʠ  ̔ ʰʦʢʦʤ. ɿʘʛʘʣʴʥʽ ʭʽʨʫʨʛʠ ʰʚʠʜʢʦʾ ʪʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ 

ʨʝʛʫʣʷʨʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʪʠʢʫ çdamage controlè ʫ ʪʷʞʢʦ ʭʚʦʨʠʭ ʧʘʮʽʻʥʪʽʚ ʚ 

ʫʤʦʚʘʭ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʪʨʘʚʤʦʶ . 

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çdamage controlè ʫ ʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭ, ʟ ʤʝʪʦʶ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʫʨʛʝʥʪʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çdamage controlè, ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʪʨʘʚʤʘʪʠʯʥʫ ʘʙʜʦʤʽʥʘʣʴʥʫ ʫʨʛʝʥʪʥʫ 
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ʧʘʪʦʣʦʛʽʶ. ʂʦʤʧʣʝʢʩʥʠʡ ʚʩʝʙʽʯʥʠʡ ʧʦʰʫʢ ʧʨʦʚʦʜʠʚʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʘʟ 

ʜʘʥʠʭ PubMed, MEDLINE  ̔ Embase, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ: 

çdamage controlè, çʫʨʛʝʥʪʥʘ ʧʘʪʦʣʦʛʽʷ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠè, çʝʢʩʪʨʝʥʘ 

ʭʽʨʫʨʛʽʷè.  

ʉʪʘʪʪʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟʘ ʥʘʟʚʦʶ ʪʘ ʘʥʦʪʘʮʽʻʶ ʜʣʷ ʾʾ ʚʠʷʚʣʝʥʥʷ, ʚ ʷʢʠʭ 

ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʢʣʽʥʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çdamage controlè ʫ 

ʭʚʦʨʠʭ ʥʘ ʫʨʛʝʥʪʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʥʝ ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʚʤʘʪʠʯʥʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʃʘʧʘʨʦʩʪʦʤʽʷ  ̒ ʥʝʚʽʜ'ʻʤʥʠʤ ʝʪʘʧʦʤ ʫ 

ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʘʙʜʦʤʽʥʘʣʴʥʦʶ ʪʨʘʚʤʦʶ, ʢʝʨʦʚʘʥʦ ʁ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʨʘʪʝʛʽʾ çdamage controlè. ʊʝ ʞ ʩʘʤʝ ʤʘʻ ʙʫʪʠ  ̔ ʧʨʠ ʘʙʜʦʤʽʥʘʣʴʥʠʭ 

ʟʘʛʘʣʴʥʦʭʽʨʫʨʛʽʯʥʠʭ ʫʨʛʝʥʪʥʠʭ ʩʪʘʥʘʭ. ɿʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʦʩʪʘʪʦʯʥʦʤʫ ʟʘʢʨʠʪʪʶ ʙʝʟ ʥʘʪʷʛʫ  ̔ʚʠʥʠʢʥʝʥʥʶ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ 

ʢʦʤʧʘʨʪʤʝʥʪ-ʩʠʥʜʨʦʤʫ. ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʽʜʜʘʻ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ ʚʠʩʦʢʦʤʫ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪ-ʩʠʥʜʨʦʤʫ 

ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʜʥʽʚ. 

ʉʪʨʘʪʝʛʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʪʠʢʠ çdamage controlè ʧʦʚʠʥʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ 

ʢʦʤʧʘʨʪʤʝʥʪ-ʩʠʥʜʨʦʤʫ.  

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ, ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʧʽʜ ʯʘʩ 

ʛʝʤʦʨʘʛʽʯʥʦʛʦ ʪʘ/ʘʙʦ ʩʝʧʪʠʯʥʦʛʦ ʰʦʢʫ, ʭʘʨʘʢʪʝʨ ʧʘʪʦʣʦʛʽʾ (ʥʘʧʨʠʢʣʘʜ, ʪʷʞʢʠʡ 

ʛʦʩʪʨʠʡ ʧʘʥʢʨʝʘʪʠʪ ʘʙʦ ʚʽʩʮʝʨʘʣʴʥʘ ʦʙʩʪʨʫʢʮʽʷ), ʪʷʞʢʽʩʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʷʢʽʩʪʴ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʣʽʢʫʚʘʥʥʷ - ʫʩʽ ʮ ̔ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ 

ʨʠʟʠʢ. ɼʣʷ ʧʨʠʡʥʷʪʪʷ ʮʴʦʛʦ ʩʢʣʘʜʥʦʛʦ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʅʠʥʽ  ̒ ʢʽʣʴʢʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ  ̔ ʜʽʻʚʦ 

ʪʠʤʯʘʩʦʚʦ ʟʘʢʨʠʪʠ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ. ʎ ̔ ʧʨʠʩʪʨʦʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʥʦʩʥʦ 

ʧʨʦʩʪʠʡ ʢʦʥʪʨʦʣʴ ʣʘʧʘʨʦʩʪʦʤʽʯʥʦʾ ʨʘʥʠ ʤʽʞ ʧʨʦʮʝʜʫʨʘʤʠ. ʂʨʽʤ ʧʦʣʝʛʰʝʥʥʷ 

ʧʦʚʪʦʨʥʦʛʦ ʚʽʜʢʨʠʪʪʷ, ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʭʠʩʪ ʚʤʽʩʪʫ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʤʽʥʽʤʽʟʘʮʽʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, 
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ʪʝʧʣʦʦʙʤʽʥʫ  ̔ ʚʠʧʘʨʦʚʫʚʘʥʥʷ), ʜʨʝʥʫʚʘʥʥʷ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʤʽʥʽʤʽʟʘʮʽʶ 

ʛʦʩʪʨʠʭ ʩʧʘʡʦʢ ʤʽʞ ʢʠʰʢʽʚʥʠʢʦʤ  ̔ʯʝʨʝʚʥʦʶ ʩʪʽʥʢʦʶ  ̔ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪ-ʩʠʥʜʨʦʤʫ.  

ʆʩʥʦʚʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʝʜʝʥʥʷʤ ʚʽʜʢʨʠʪʦʾ ʯʝʨʝʚʥʦʾ 

ʧʦʨʦʞʥʠʥʠ, - ʮʝ ʽʥʬʝʢʮʽʷ, ʫʪʚʦʨʝʥʥʷ ʥʦʨʠʮʴ  ̔ ʥʝʟʜʘʪʥʽʩʪʴ ʜʦʤʦʛʪʠʩʷ 

ʬʘʩʮʽʘʣʴʥʦʛʦ ʟʘʢʨʠʪʪʷ.  

ʋʩʽʤ ʮʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʘʞʢʦ ʟʘʧʦʙʽʛʪʠ ʡ ʫʩʫʥʫʪʠ. ʇʦʪʝʥʮʽʡʥʦ ʾʭ ʤʦʞʥʘ 

ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʫʤʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʨʽʜʠʥʠ, ʨʘʥʥʴʦʛʦ ʝʥʪʝʨʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʩʪʨʘʪʝʛʽʯʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ 

ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʦʧʝʨʘʮʽʡʥʦʾ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʯʥʦʛʦ  ̔ ʧʦʩʪʽʡʥʦʛʦ ʥʘʪʷʛʫ 

ʬʘʩʮʽʘʣʴʥʠʭ ʰʘʨʽʚ . 

ʊʘʢʪʠʢʘ çdamage controlè ʧʦʣʝʛʰʫʻ ʩʪʨʘʪʝʛʽʶ ʧʦʨʷʪʫʥʢʫ ʞʠʪʪʷ ʜʣʷ 

ʪʷʞʢʦʭʚʦʨʠʭ ʧʘʮʽʻʥʪʽʚ ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʦʾ ʣʘʧʘʨʦʪʦʤʽʾ ʟ ʧʦʜʘʣʴʰʦʶ 

ʧʦʚʪʦʨʥʦʶ ʦʧʝʨʘʮʽʻʶ ʜʣʷ ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʘʥʽʤʘʮʽʾ.  

ʐʝʩʪʠʬʘʟʥʘ ʩʪʨʘʪʝʛʽʷ ʘʥʘʣʦʛʽʯʥʘ ʪʽʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʪʷʞʢʠʤʠ ʪʨʘʚʤʘʤʠ, ʭʦʯʘ ʥʝʪʨʘʚʤʘʪʠʯʥʽ ʧʦʢʘʟʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʛʝʤʦʨʘʛʽʯʥʠʡ ʘʙʦ 

ʩʝʧʪʠʯʥʠʡ ʰʦʢ. ɯʩʥʫʻ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʢʘʟʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʢʦʨʠʩʪʴ 

ʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʟʘʛʘʣʴʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʝʢʩʪʨʝʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ. ʊʠʤ ʥʝ ʤʝʥʰ, ʮ ̫ʢʦʥʮʝʧʮʽʷ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʝ 

ʚʠʟʥʘʥʥʷ ʩʝʨʝʜ ʭʽʨʫʨʛʽʚ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ,  ̔ ʚʠʜʘʻʪʴʩʷ ʣʦʛʽʯʥʠʤ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʨʠ ʪʨʘʚʤʽ ʥʘ ʢʨʦʚʦʪʝʯʫ  ̔ʩʝʧʩʠʩ . 

ʇʝʨʝʚʘʛʠ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʪʝʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʧʘʮʽʻʥʪʽʚ. ʊʘʢʪʠʢʘ 

çdamage controlè ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʰʠʨʦʢʠʤ ʢʦʣʦʤ ʧʦʢʘʟʘʥʴ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ʟʘ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʢʨʦʚʦʪʝʯ ̔ʧʽʜ ʯʘʩ ʧʣʘʥʦʚʦʾ ʦʧʝʨʘʮʽʾ, ʢʨʦʚʦʪʝʯʽ ʟ ʫʩʢʣʘʜʥʝʥʦʾ 

ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʾ ʚʠʨʘʟʢʠ, ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʠʪʦʥʽʪʫ, ʛʦʩʪʨʦʾ 

ʤʝʟʝʥʪʝʨʽʘʣʴʥʦʾ ʽʰʝʤʽʾ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʩʝʧʩʠʩʫ .  

ɺʠʩʥʦʚʢʠ: ʍʽʨʫʨʛʽʯʥʘ ʪʘʢʪʠʢʘ çdamage controlè ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ  ̒ʜʝʜʘʣʽ 

ʥʘʡʙʽʣʴʰ ʚʠʟʥʘʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʨʷʪʫʥʢʫ ʞʠʪʪʷ ʭʚʦʨʠʭ ʫ ʥʝʚʽʜʢʣʘʜʥʽʡ ʭʽʨʫʨʛʽʾ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɸʋʊʆʇʉɯɰ ʇʆʄɽʈʃʀʍ ʏɽʈɽɿ COVID-19 

 

ɻʫʙʽʥ ʄʠʢʦʣʘ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʢʦʙʝʥʢʦ ʄʘʨʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʉʤʘʣʴʢʦ ɭʣʽʟʘʚʻʪʘ ʆʣʝʛʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʂʽʩʴ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʡ ʝʢʩʧʝʨʪ ʍʆɹʉʄɽ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʘʥʜʝʤʽʷ COVID-19, ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ çʢʦʨʦʥʘʚʽʨʫʩʥʘ ʭʚʦʨʦʙʘ 

2019 ʨʦʢʫè, ʩʪʘʣʘ ʚʩʝʩʚʽʪʥʴʦʶ ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʚʘʞʢʠʡ ʛʦʩʪʨʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ 

ʩʠʥʜʨʦʤ ʽʟ ʢʦʨʦʥʘʚʽʨʫʩʦʤ 2 (SARS-CoV-2), ʱʦ ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ 

ʨʝʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʇʦʩʤʝʨʪʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʪʠʥʠ ʪʘ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ, ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʫʤʽʥʥʽ ʧʘʪʦʛʝʥʝʟʫ ʥʦʚʠʭ ʟʙʫʜʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʟʚʠʯʘʡʥʦʾ 

ʪʨʦʤʙʦʝʤʙʦʣʽʾ ʫ ʧʦʤʝʨʣʠʭ ʧʘʮʽʻʥʪʽʚ, ʽʥʬʽʢʦʚʘʥʠʭ SARS-CoV-2.  

ʇʦʩʤʝʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʫʧʫ ʪʘ ʟʨʘʟʢʽʚ ʜʦʟʚʦʣʷʻ ʥʘʫʢʦʚʮʷʤ ʚʠʟʥʘʯʘʪʠ 

ʥʦʚʽ ʘʩʧʝʢʪʠ ʧʘʪʦʛʝʥʝʟʫ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʨʠ ʢʦʨʘʥʦʚʽʨʫʩʥʽʡ ʭʚʦʨʦʙʽ. 

ʄʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʪʘ ʨʦʟʪʠʥ ʣʶʜʠʥʠ 

ʽʥʬʽʢʦʚʘʥʦʾ ʥʘ SARS-CoV-2 ʤʘʻ ʨʠʟʠʢ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʟʘʨʘʞʝʥʥʷ 

ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʧʝʨʩʦʥʘʣʫ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʧʝʨʩʦʥʘʣʫ 

ʤʦʨʛʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʭʦʨʦʥʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʛʝʥʪʩʪʚ, ʚʠʢʦʥʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʘʢʪʫʘʣʽʟʘʮʽʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʘʥʠʭ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʚʝʜʝʥʥʷ ʘʫʪʦʧʩʽʾ ʧʦʤʝʨʣʠʭ ʚʥʘʩʣʽʜʦʢ COVID-19 ʥʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʜʦʩʚʽʜʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ 

ʤʝʜʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʤʘʪʝʨʽʘʣʠ ʚʠʩʥʦʚʢʽʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʠʟ 

20-ʪʠ ʘʫʪʦʧʩʽʡ ʥʘ ʙʘʟʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʦʾ 
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ʝʢʩʧʝʨʪʠʟʠ (ʍʆɹʉʄɽ); ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʚʧʣʠʚʫ ʧʦʩʤʝʨʪʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʝʨʝʙʽʛ ʢʦʚʽʜʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʧʨʘʮʽʚʥʠʢʽʚ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʚ PubMed, Google Scholar ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ 

ʢʣʥ̔ʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʾ ʟʤʽʩʪ. ʇʦʰʫʢ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʢʣʶʯʦʚʠʤʠ ʪʝʨʤʽʥʘʤʠ: çSARS-CoV-2è, ʨʦʟʪʠʥ, ʢʨʠʤʽʥʘʣʽʩʪʠʢʘ, 

çʇʦʩʤʝʨʪʥʘ ʝʢʩʧʝʨʪʠʟʘè, çʇʘʪʦʣʦʛʽʷè, çʉʫʜʦʚʘ ʤʝʜʠʮʠʥʘè. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʘʥʦʤ ʥʘ 2023-ʡ ʨʽʢ ʽʩʥʫʶʪʴ ʩʬʦʨʤʦʚʘʥʽ 

ʢʠʪʘʡʩʴʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʪʠʥʫ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 3 ʩʪʫʧʝʥʽ 

ʟʘʭʠʩʪʫ [1].  

ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʪʠʥʫ ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ ʟʘʭʠʩʪʫ III ʩʪʫʧʝʥʷ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʩʧʠʩʦʢ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʪʽʣʘʤʠ 

ʧʦʤʝʨʣʠʭ ʧʘʮʽʻʥʪʽʚ (ʟ ʧʽʜʦʟʨʦʶ ʯʠ ʧʽʜʪʚʝʨʜʞʝʥʠʤ COVID-19), ʚʢʣʶʯʘʻ 

ʥʘʩʪʫʧʥʽ ʨʝʯʽ: ʨʦʙʦʯʘ ʬʦʨʤʘ, ʦʜʥʦʨʘʟʦʚʘ ʭʽʨʫʨʛʽʯʥʘ ʰʘʧʦʯʢʘ, ʦʜʥʦʨʘʟʦʚʘ 

ʤʝʜʠʯʥʘ ʫʥʽʬʦʨʤʘ, ʨʫʢʘʚʠʯʢʠ, ʜʦʜʘʪʢʦʚʘ ʧʘʨʘ ʪʦʚʩʪʠʭ ʛʫʤʦʚʠʭ ʨʫʢʘʚʠʯʦʢ ʟ 

ʜʦʚʛʠʤʠ ʨʫʢʘʚʘʤʠ, ʨʝʩʧʽʨʘʪʦʨʥʘ ʤʘʩʢʘ N95 ʘʙʦ ʨʝʩʧʽʨʘʪʦʨ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʱʠʪʢʦʤ ʜʣʷ ʦʙʣʠʯʯʷ, ʨʦʙʦʯʝ ʚʟʫʪʪʷ/ʛʫʤʦʚʽ ʯʦʙʦʪʠ ʟ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʤʠ ʯʦʭʣʘʤʠ, ʪʘʢʦʞ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʬʘʨʪʫʭ ʽ ʽʟʦʣʷʮʽʡʥʠʡ 

ʭʘʣʘʪ [1]. ɼʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʜʽʷʣʴʥʦʩʪʽ ʍʆɹʉʄɽ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʫʪʦʧʩʽʡ ʭʚʦʨʠʭ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ SARS-CoV-2.  

ʅʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʪʽʣʘ ʚʩʽ ʦʪʚʦʨʠ ʥʘ ʪʽʣʽ ʧʦʪʨʽʙʥʦ ʟʘʧʦʚʥʠʪʠ ʚʘʪʥʠʤʠ 

ʢʫʣʴʢʘʤʠ ʟʤʦʯʝʥʠʤʠ 3000-5000 ʤʛ/ʣ ʭʣʦʨʚʤʽʩʥʦʛʦ ʜʝʟʠʥʬʽʢʫʶʯʦʛʦ ʨʦʟʯʠʥʫ. 

ʂʦʣʝʛʽʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʧʘʪʦʣʦʛʽʚ ʨʝʢʦʤʝʥʜʫʻ ʜʦʧʫʩʢʘʪʠ ʜʦ ʨʦʟʪʠʥʫ ʪʽʣʴʢʠ 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʝʨʩʦʥʘʣ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʪʠʥʠ ʫ ʧʦʤʝʨʣʠʭ ʦʩʽʙ ʟ ʥʦʚʠʤʠ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʟ ʥʘʚʠʯʢʘʤʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ [2]. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ ʫʨʘʞʝʥʥʷʤ ʥʠʨʦʢ ʘʙʦ ʤʽʦʢʘʨʜʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʙʨʘʪʠ ʟʨʘʟʢʠ ʪʢʘʥʠʥʠ ʥʠʨʦʢ ʽ ʤʽʦʢʘʨʜʘ [3]. ʎʝʥʪʨʠ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʨʝʢʦʤʝʥʜʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʧʨʠ ʨʦʟʪʠʥʽ, ʟʘʙʽʨ 

ʤʘʟʢʽʚ ʟ ʥʦʩʦʛʣʦʪʢʠ, ʤʘʟʢʠ ʟ ʦʙʦʭ ʣʝʛʝʥʽʚ ʽ ʤʘʟʢʠ ʟ ʢʦʞʥʦʾ ʣʝʛʝʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘ ʥʘʷʚʥʽʩʪʴ ʽʥʰʠʭ ʧʘʪʦʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʬʽʢʩʦʚʘʥʽ ʫ ʬʦʨʤʘʣʽʥʽ ʟʨʘʟʢʠ ʟ ʣʝʛʝʥʽʚ, 
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ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ ʨʝʰʪʠ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʚ [4].  

ʎʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʨʝʢʦʤʝʥʜʫʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʪʠʥʽ ʥʘʩʪʫʧʥʽ ʨʝʯʽ: ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʭʘʣʘʪʠ, 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʬʘʨʪʫʭ, ʟʘʭʠʩʥʽ ʦʢʫʣʷʨʠ ʘʙʦ ʱʠʪʦʢ ʜʣʷ ʦʙʣʠʯʯʷ, ʧʦʜʚʽʡʥʽ 

ʭʽʨʫʨʛʽʯʥʽ ʨʫʢʘʚʠʯʢʠ ʟ ʰʘʨʦʤ ʩʠʥʪʝʪʠʯʥʠʭ ʩʽʪʯʘʩʪʠʭ ʨʫʢʘʚʠʯʦʢ ʽ ʨʝʩʧʽʨʘʪʦʨ 

N95 [5]. 

ɯʩʥʫʻ ʨʷʜ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʘʫʪʦʧʩʽʡ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʷʢʠʭ ʦʙʤʝʞʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ COVID-19. ʈʦʟʪʠʥ ʧʦʚʠʥʝʥ 

ʧʨʦʭʦʜʠʪʠ ʚ ʢʽʤʥʘʪʘʭ ʽʟʦʣʷʮʽʾ ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʝʣʴʥʠʭ ʽʥʬʝʢʮʽʡ. ɺ ʧʨʠʤʽʱʝʥʥʷʭ 

ʧʦʚʠʥʥʦ ʙʫʪʠ 3 ʟʦʥʠ: ʯʠʩʪʘ, ʙʨʫʜʥʘ, ʧʨʦʤʽʞʥʘ (ʜʣʷ ʟʥʷʪʪʷ ʟʘʭʠʩʥʦʛʦ ʦʜʷʛʫ 

ʧʽʩʣʷ ʘʫʪʦʧʩʽʡ). ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʠʣʝʥʦʛʦ ʧʦʚʽʪʨʦʦʙʤʽʥʫ 

(ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 6 ʟʤʽʥ ʥʘ ʛʦʜʠʥʫ); ʧʦʚʽʪʨʷ ʤʘʻ ʚʠʜʘʣʷʪʠʩʷ ʘʙʦ ʥʘʟʦʚʥʽ, ʘʙʦ 

ʯʝʨʝʟ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʘʝʨʦʟʦʣʴʥʠʡ ʬʽʣʴʪʨ. ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷʷ ʜʣʷ 

ʘʫʪʦʧʩʽʾ ʧʦʤʝʨʣʠʭ ʯʝʨʝʟ COVID-19 ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʤʝʜʠʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʟʘʩʦʙʠ ʚʽʜʝʦʪʨʘʥʩʣʷʮʽʾ ʨʦʟʪʠʥʫ ʜʣʷ 

ʧʨʦʢʫʨʦʨʽʚ (ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʚ ʘʫʪʦʧʩʽʾ), ʦʢʨʝʤʠʡ ʩʪʽʣ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙ, ʨʫʯʥʘ ʧʠʣʘ. 

ʇʽʜ ʯʘʩ ʘʫʪʦʧʩʽʾ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʟʘʙʽʨ ʥʘʩʪʫʧʥʠʭ ʟʨʘʟʢʽʚ: 2 ʟʨʘʟʢʠ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, 1 ʟʨʘʟʦʢ ʢʨʦʚʽ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 1 ʟʨʘʟʦʢ ʩʝʯʽ, 1 ʟʨʘʟʦʢ ʩʧʠʥʥʦʤʦʟʢʦʚʦʾ ʨʽʜʠʥʠ, 2 ʟʨʘʟʢʠ 

ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʟʨʘʟʢʠ ʧʣʝʚʨʘʣʴʥʦʾ, 

ʧʝʨʠʢʘʨʜʽʘʣʴʥʦʾ, ʧʝʨʠʪʦʥʝʘʣʴʥʦʾ ʨʽʜʠʥ [6].  

SARS-CoV-2 ʪʘʢʦʞ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʫ ʬʝʢʘʣʽʷʭ, ʥʘʚʽʪʴ ʷʢʱʦ ʫ ʣʶʜʠʥʠ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʢʠʰʢʦʚʠʭ ʩʠʤʧʪʦʤʽʚ. ɺʠʷʚʣʝʥʥʷ ʚʽʨʫʩʫ ʣʠʰʝ ʚ ʤʘʟʢʘʭ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʽʨʫʩ ʚʠʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʚ ʟʨʘʟʢʘʭ 

ʘʥʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʯʠ ʢʨʦʚʽ, ʽ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʤʘʟʢʘʭ ʽʟ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [8]. 

ɺʠʩʥʦʚʢʠ. ɸʫʪʦʧʩʽʷ ʧʦʤʝʨʣʠʭ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ʪʘ ʧʦʤʝʨʣʠʭ ʟ 

ʧʽʜʦʟʨʦʶ ʥʘ ʽʥʬʝʢʮʽʶ SARS-CoV-2 ʥʝʩʝ ʟʥʘʯʥʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ 

ʣʽʢʘʨʽʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ʣʽʢʘʨʝʥʴ ʪʘ ʝʢʩʧʝʨʪʽʚ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ 

ʙʶʨʦ, ʚʠʤʘʛʘʶʯʠ ʜʦʪʨʠʤʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. 
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ɸɹɼʆʄɯʅɸʃʔʅɸ ʊʈɸɺʄɸ ʇɯɼ ʏɸʉ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

 

ɻʫʱʦ ɸʥʥʘ ɭʚʛʝʥʽʚʥʘ 

ʄʝʞʝʥʽʥʘ ʊʝʪʷʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ʂʫʯʝʨʝʥʢʦ ɹʦʛʜʘʥ ʖʨʽʡʦʚʠʯ 

ɸʩʠʩʪʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɸʙʜʦʤʽʥʘʣʴʥʘ ʪʨʘʚʤʘ ʻ ʦʜʥʽʻʶ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʨʦʙʣʝʤ ʫ 

ʭʽʨʫʨʛʽʾ. ʊʘʢʦʞ ʚʦʥʘ ʻ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʦʶ ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʪʝ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʽʥʚʘʣʽʜʥʦʩʪʽ ʪʘ ʩʤʝʨʪʽ. ʊʦʤʫ ʩʚʦʻʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʪʘ ʥʘʩʣʽʜʢʠ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʦʾ ʪʨʘʚʤʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʽʩʮʝ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʪʨʘʚʤʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʚʩʽʭ ʪʨʘʚʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʨʦʙʦʪʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʣʽʪʝʨʘʪʫʨʥʦʛʦ 

ʦʛʣʷʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ɸʙʜʦʤʽʥʘʣʴʥʘ ʪʨʘʚʤʘ ï ʮʝ ʧʦʨʫʰʝʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ 

ʪʘ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʘʦʯʝʨʝʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʦʨʛʘʥʽʚ ʪʘʟʘ, 

ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. [1] 

ɹʽʣʴʰʽʩʪʴ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʪʨʘʚʤ ʤʘʶʪʴ ʩʘʤʝ ʪʫʧʠʡ ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ 

(78,9 ï 95,6 %). ʊʷʞʢʽʩʪʴ, ʧʝʨʝʙʽʛ ʪʘ ʥʘʩʣʽʜʢʠ ʩʘʤʝ ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ 

ʩʢʣʘʜʥʽʰʽ ʪʘ ʯʘʩʪʽʰʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʥʠʢʘʶʯʠʤʠ ʪʨʘʚʤʘʤʠ. [2] 

ʇʨʠʯʠʥ ʦʪʨʠʤʘʥʥʷ ʪʫʧʦʾ ʘʙʜʦʤʽʥʘʣʴʥʦʾ ʪʨʘʚʤʠ ʙʝʟʣʽʯ, ʚʽʜ ʧʘʜʽʥʥʷ ʟ 

ʚʠʩʦʪʠ, ʪʘ ɼʊʇ ʜʦ ʜʽʾ ʚʠʙʫʭʦʾ ʭʚʠʣʽ. ʇʝʨʝʚʘʞʥʦ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʪʘʢʽ ʦʨʛʘʥʠ, ʷʢ 

ʧʝʯʽʥʢʘ, ʩʝʣʝʟʽʥʢʘ, ʙʨʠʞʽ ʢʠʰʝʯʥʠʢʘ ʪʘ ʩʘʣʴʥʠʢʘ, ʜʽʘʬʨʘʛʤʠ ʪʦʱʦ.  

ɺ ʩʪʨʫʢʨʫʨʽ ʨʽʯʥʦʾ ʣʝʪʘʣʴʥʦʩʪʽ ʚʽʜ ʪʫʧʠʭ ʪʨʘʚʤ ʩʤʝʨʪʥʽʩʪʴ ʚʽʜ ʽʟʦʣʴʦʚʘʥʦʾ 

ʪʫʧʦʾ ʪʨʘʚʤʠ ʞʠʚʦʪʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5 %. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʣʽʪʨʘʤʦʶ, ʪʫʧʘ 

ʪʨʘʚʤʘ ʞʠʚʦʪʘ ʟʙʽʣʴʰʫʻ ʧʦʢʘʟʥʠʢ ʣʝʪʘʣʴʥʦʩʪʽ ʥʘ 15 % (Mama N., 2012). 

ʏʘʩʪʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʧʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ï ʢʨʦʚʦʪʝʯʘ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ 

ʧʨʠʟʚʝʩʪʠ ʩʤʝʨʪʽ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʧʨʦʚʝʩʪʠ ʜʽʘʛʥʦʩʪʠʢʫ 
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ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʥʘʜʘʪʠ ʜʦʧʦʤʦʛʫ.  

ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ, ʚʠʢʦʥʫʶʪʴ ʢʣʽʥʽʯʥʠʡ ʪʘ ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟʠ 

ʢʨʦʚʽ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʢʘʟʘʪʠ ʦʟʥʘʢʠ ʟʘʧʘʣʝʥʥʷ, ʘʥʝʤʽʾ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʆʏʇ. 

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʢʨʦʚʽ ʪʘ ʢʦʘʛʫʣʦʛʨʘʤʘ ʢʨʦʚʽ, ʜʣʷ ʤʦʞʣʠʚʦʾ 

ʛʝʤʦʪʨʘʥʩʬʫʟʽʾ ʟʘ ʧʦʪʨʝʙʠ.  

ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʟʘʣʝʞʠʪʴ, ʚʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʚʠʜʫ 

ʫʰʢʦʜʞʝʥʥʷ ʞʠʚʦʪʘ ʪʘ ʯʘʩʫ, ʷʢʠʡ ʤʘʻ ʧʘʮʽʻʥʪ ʜʦ ʥʝʛʘʡʥʦʛʦ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘʢʠʭ, ʷʢ ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, 

ʷʢʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʚʽʣʴʥʫ ʨʽʜʠʥʫ, ʧʦʚʽʪʨʷ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, 

ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʧʫʪʥʽʭ ʪʨʘʚʤ, ʧʝʨʝʣʦʤʽʚ ʨʝʙʝʨ ʘʙʦ ʢʽʩʪʦʢ ʪʘʟʘ ʪʘ 

ʚʠʩʦʪʫ ʩʪʦʷʥʥʷ ʜʽʘʬʨʘʛʤʠ. ʋɿɼ ï ʧʦʢʘʟʘʪʠ ʥʘʷʚʥʽʩʪʴ ʩʢʫʧʯʝʥʴ ʪʘ ʘʩʮʠʪʫ ʚ 

ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ, ʟʘʦʯʝʨʝʚʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ ʧʣʝʚʨʘʣʴʥʠʭ ʩʠʥʫʩʘʭ, ʦʮʽʥʠʪʠ 

ʨʽʚʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ. ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʝ, ʂʊ ʪʘ 

ʄʈʊ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʰʢʦʜʞʝʥʴ ʆʏʇ ʪʘ ʢʽʩʪʦʢ, ʚʠʷʚʣʝʥʥʷ ʚʽʣʴʥʦʾ ʨʽʜʠʥʠ ʯʠ 

ʩʢʫʧʯʝʥʴ. 

ʇʨʘʚʠʣʴʥʘ ʪʘ ʰʚʠʜʢʘ ʜʽʘʛʥʦʩʪʠʢʘ ʦʩʦʙʣʠʚʦ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʪʦʤʫ ʱʦ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ ʤʦʞʥʦ ʨʦʟʜʽʣʠʪʠ ʧʦʩʪʨʘʞʜʘʣʠʭ ʥʘ ʧʝʚʥʽ ʛʨʫʧʠ: 

¶ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʨʠʟʠʢʫ; 

¶ ʩʝʨʝʜʥʴʦʛʦ ʨʠʟʠʢʫ; 

¶ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ. [1, 3] 

ʎʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʦʨʪʫʚʘʪʠ ʭʚʦʨʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʫ ʪʨʝʙʘ 

ʜʦʜʘʪʢʦʚʽ ʦʙʩʪʝʞʝʥʥʷ, ʪʝʨʤʽʥʦʚʽʩʪʴ ʪʘ ʪʘʢʪʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ.  

ʇʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʣʘʧʘʨʘʪʦʤʽʾ /ʣʘʧʘʨʦʩʢʦʧʽʾ, ʷʢ ʥʝʚʽʜʢʣʘʜʥʘ ʜʦʧʦʤʦʛʘ 

ʧʨʠ ʪʘʢʠʭ ʪʨʘʚʤʘʭ.  

 

ɺʠʩʥʦʚʦʢ. ʗʢ ʚʠʜʥʦ, ʘʙʜʦʤʽʥʘʣʴʥʘ ʪʨʘʚʤʘ ʜʦʩʪʘʪʥʴʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ, 

ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʏʝʨʝʟ ʩʚʦʻ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʚʦʻʯʘʩʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʘʜʝʢʚʘʪʥʝ ʣʽʢʫʚʘʥʥʷ ʟʤʝʥʰʠʪʴ ʨʠʟʠʢ ʤʘʡʙʫʪʥʴʦʾ ʽʥʚʘʣʽʜʥʦʩʪʽ ʪʘ 

ʩʤʝʨʪʥʦʩʪʽ. 

 



155 

ʃɯʊɽʈɸʊʋʈɸ 

1. ɿʘʧʦʨʦʞʘʥ ʉ. ʁ., ʍʦʤʝʥʢʦ ɺ. ʉ. ɸʙʜʦʤʽʥʘʣʴʥʘ ʪʨʘʚʤʘ (ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠ) ISSN 1681ï2778. ʐʇʀʊɸʃʔʅɸ ʍɯʈʋʈɻɯʗ. ɾʫʨʥʘʣ ʽʤʝʥʽ 

ʃ. ʗ. ʂʦʚʘʣʴʯʫʢʘ. 2020. ˉ 4 

2. Smith J. Abdominal trauma: a disease in evolution / J. Smith, 

E. Caldwell, S. D'Amours [et al.] // ANZ J. Surg. ï 2005. ï Vol. 75 (9). ï P. 790ï794. 

3. Soreide K. Epidemiology of major trauma / K. Soreide // Br. J. Surg. 

2009. ï Vol. 96 (7). ï P. 697ï698. 

  



156 

ʇʆɻʃʗɼ ʅɸ ɺʀɿʅɸʏɽʅʅʗ ɺɽɻɽʊɸʊʀɺʅʆɰ ʅɽʈɺʆɺʆɰ ʉʀʉʊɽʄʀ 

 

ɼʟʝʚʫʣʴʩʴʢʘ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʄʘʣʽʢʦʚ ʆʣʝʢʩʘʥʜʨ ɺʷʯʝʩʣʘʦʚʠʚʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʧʠʩʦʚʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇʦʟʘ ʩʫʤʥʽʚʦʤ ʪʝ, ʱʦ ʚʧʝʨʰʝ ʚʚʝʜʝʥʠʡ ʫ ʥʘʫʢʫ ɹʽʰʘ ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ 

ʪʚʘʨʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʥʘ ʘʥʽʤʘʣʴʥʽ ʪʘ ʚʝʛʝʪʘʪʠʚʥʽ, ʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʻ ʜʽʡʩʥʽ 

ʧʨʠʨʦʜʥʽ ʬʘʢʪʠ. ʅʘʩʧʨʘʚʜʽ ʚʩʽ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ (ʞʠʚʣʝʥʥʷ, ʜʠʭʘʥʥʷ, ʚʠʜʽʣʝʥʥʷ, 

ʮʠʨʢʫʣʷʮʽʷ ʨʽʜʠʥ, ʨʦʟʤʥʦʞʝʥʥʷ) ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ ʧʨʠʪʘʤʘʥʥʽ ʷʢ ʪʚʘʨʠʥʘʤ, ʪʘʢ 

ʽ ʨʦʩʣʠʥʘʤ. ʆʪʞʝ, ʧʨʘʚʦʤʽʨʥʦ ʥʘʟʠʚʘʪʠ ʮʽ ʬʫʥʢʮʽʾ ʪʚʘʨʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ 

çʚʝʛʝʪʘʪʠʚʥʠʤʠè (ʨʦʩʣʠʥʥʠʤʠ), ʧʘʤóʷʪʘʶʯʠ ʧʨʦ ʫʤʦʚʥʽʩʪʴ ʜʘʥʦʛʦ ʪʝʨʤʽʥʫ. 

ʌʫʥʢʮʽʾ, ʧʨʠʪʘʤʘʥʥʽ ʣʠʰʝ ʪʚʘʨʠʥʘʤ ī ʜʦʚʽʣʴʥʽ ʨʫʭʠ, ʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʚ ʯʫʪʪʷ, 

ʥʝʨʚʦʚʘ ʜʽʷʣʴʥʽʩʪʴ (ʥʝ ʟʙʫʜʞʝʥʥʷ ʚʟʘʛʘʣʽ) ī ʚʚʘʞʘʶʪʴʩʷ ʬʫʥʢʮʽʷʤʠ 

ʘʥʽʤʘʣʴʥʠʤʠ (ʪʚʘʨʠʥʥʠʤʠ). ʊʘʢʠʤ ʯʠʥʦʤ ʯʘʩʪʠʥʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʽʥʥʝʨʚʫʶʪʴ ʪʽ ʪʘ ʽʥʰʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʚ, ʨʝʛʫʣʶʶʪʴ ʬʫʥʢʮʽʾ, ʟʘʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ 

ʷʢ ʘʥʽʤʘʣʴʥʽ ʪʘ ʚʝʛʝʪʘʪʠʚʥʽ. 

ɼʦ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽ ʢʦʤʧʦʥʝʥʪʠ ʻʜʠʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʦʙʤʽʥʥʽ ʬʫʥʢʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ: ʜʽʷʣʴʥʽʩʪʴ 

ʪʨʘʚʥʦʾ, ʜʠʭʘʣʴʥʦʾ, ʩʝʯʦʚʦʾ, ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʶʶʪʴ (ʧʨʷʤʦ ʘʙʦ 

ʯʝʨʝʟ ʛʫʤʦʨʘʣʴʥʫ ʣʘʥʢʫ) ʨʽʚʝʥʴ ʪʨʦʬʽʢʠ ʫʩʽʭ ʪʢʘʥʠʥ ʪʘ ʦʨʛʘʥʽʚ, ʟʦʢʨʝʤʘ 

ʩʢʝʣʝʪʥʽ ʤóʷʟʠ (ʘʜʘʧʪʘʮʽʡʥʦ-ʪʨʦʬʽʯʥʘ ʬʫʥʢʮʽʷ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʪʽ ʯʘʩʪʠʥʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʚóʷʟʘʥʽ ʟʽ 

ʩʧʝʮʠʬʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʦʨʛʘʥʽʚ ʯʫʪʪʷ (ʦʢʨʽʤ ʽʥʪʝʨʦʮʝʧʪʦʨʽʚ) ʪʘ ʜʦʚʽʣʴʥʠʭ (ʫ 

ʭʨʝʙʝʪʥʠʭ ī ʩʢʝʣʝʪʥʠʭ) ʤóʷʟʽʚ. ʎʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʥʦ, ʻ 

ʘʥʽʤʘʣʴʥʠʤʠ. ʆʢʨʽʤ ʪʦʛʦ, ʥʠʟʢʘ ʚʠʱʠʭ ʚʽʜʜʽʣʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʥʝʩʝʥʘ ʘʥʽ ʜʦ ʘʥʽʤʘʣʴʥʦʾ, ʘʥʽ ʜʦ ʚʝʛʝʪʘʪʠʚʥʦʾ ʾʾ ʯʘʩʪʠʥ, ʦʩʢʽʣʴʢʠ ʢʦʦʨʜʠʥʫʻ 
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ʜʽʷʣʴʥʽʩʪʴ ʾʭ ʦʙʦʭ, ʟʜʽʡʩʥʶʶʯʠ ʚʠʱʫ ʽʥʪʝʛʨʘʮʽʶ ʫʩʽʭ ʯʘʩʪʠʥ ʦʨʛʘʥʽʟʤʫ 

(ʥʘʧʨʠʢʣʘʜ, ʢʦʨʘ ʧʽʚʢʫʣʴ ʚʝʣʠʢʦʛʦ ʤʦʟʢʫ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʨʝʛʫʣʶʻ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʚ ʫʩʽʭ ʪʢʘʥʠʥʘʭ ʽ ʦʨʛʘʥʘʭ ʪʽʣʘ, 

ʚʽʜ ʘʥʽʤʘʣʴʥʦʾ, ʱʦ ʧʦʚóʷʟʘʥʘ ʣʠʰʝ ʟ ʨʦʙʦʪʦʶ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤóʷʟʽʚ, 

ʧʝʨʰʘ ʤʘʻ ʫʥʽʚʝʨʩʘʣʴʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ, ʽʥʥʝʨʚʫʶʯʠ ʫʩʽ ʦʨʛʘʥʠ ʪʘ 

ʪʢʘʥʠʥʠ, ʜʨʫʛʘ ī ʦʙʤʝʞʝʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʽʥʥʝʨʚʫʶʯʠ ʘʬʝʨʝʥʪʥʠʤʠ 

ʚʦʣʦʢʥʘʤʠ ʦʨʛʘʥʠ ʯʫʪʪʷ (ʟʦʢʨʝʤʘ ʝʢʩʪʝʨʦ- ʪʘ ʧʨʦʧʨʽʦʮʝʧʪʦʨʠ), ʘ 

ʝʬʝʨʝʥʪʥʠʤʠ ī ʣʠʰʝ ʚʦʣʦʢʥʘ ʜʦʚʽʣʴʥʠʭ ʤóʷʟʽʚ ʩʢʝʣʝʪʥʦʛʦ ʪʠʧʫ. 

ʇʨʦʪʠʣʝʞʥʦ ʩʫʚʦʨʦ ʩʝʛʤʝʥʪʘʨʥʦʤʫ ʚʠʭʦʜʫ ʟ ʤʦʟʢʫ ʘʥʽʤʘʣʴʥʠʭ 

ʝʬʝʨʝʥʪʥʠʭ ʪʘ ʘʬʝʨʝʥʪʥʠʭ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ (ʫ ʩʢʣʘʜʽ ʚʩʽʭ ʯʝʨʝʧʥʠʭ ʪʘ 

ʩʧʠʥʥʦʤʦʟʢʦʚʠʭ ʥʝʨʚʽʚ), ʚʦʣʦʢʥʘ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʝʬʝʨʝʥʪʥʽ) 

ʚʠʭʦʜʷʪʴ ʣʠʰʝ ʟ ʜʝʢʽʣʴʢʦʭ ʚʽʜʜʽʣʽʚ ʤʦʟʢʫ. ɭ ʯʦʪʠʨʠ ʦʩʝʨʝʜʢʠ ʚʠʭʦʜʫ ʚʦʣʦʢʦʥ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʤʦʟʢʫ ʥʘ ʧʝʨʠʬʝʨʽʶ: ʤʝʟʝʥʮʝʬʘʣʽʯʥʠʡ, 

ʙʫʣʴʙʘʨʥʠʡ, ʪʦʨʘʢʦʣʶʤʙʘʣʴʥʠʡ ʪʘ ʩʘʢʨʘʣʴʥʠʡ. ʇʨʦʪʠʣʝʞʥʦ ʩʝʛʤʝʥʪʘʨʥʦʩʪʽ 

ʜʽʣʷʥʦʢ ʽʥʥʝʨʚʘʮʽʾ ʩʧʠʥʘʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʜʽʣʷʥʢʠ ʽʥʥʝʨʚʘʮʽʾ ʝʬʝʨʝʥʪʥʠʭ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ (ʥʘʧʨʠʢʣʘʜ, ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʩʝʛʤʝʥʪʘʨʥʦʩʪʽ. 

ʎʽʣʢʦʤ ʧʨʠʨʦʜʥʦ, ʱʦ ʪʘ ʯʘʩʪʠʥʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʥʠʢʣʘ ʫ ʥʘʰʠʭ 

ʜʘʚʥʽʭ ʧʨʝʜʢʽʚ (ʧʨʠʤʽʪʠʚʥʠʭ ʭʦʨʜʦʚʠʭ), ʱʦ ʙʫʣʘ ʫ ʚʟʘʻʤʦʟʚóʷʟʢʫ ʟ ʩʠʩʪʝʤʦʶ 

ʤʝʪʘʤʝʨʥʦ ʧʦʙʫʜʦʚʘʥʠʭ ʘʥʽʤʘʣʴʥʠʭ ʤóʷʟʽʚ, ʨʦʟʚʠʚʘʣʘʩʷ ʫ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʚ 

ʪʽʩʥʦʤʫ ʟʚóʷʟʢʫ ʟ ʮʠʤʠ ʤóʷʟʘʤʠ ʪʘ ʥʘʙʫʣʘ ʫ ʭʨʝʙʝʪʥʠʭ (ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʙʝʨʝʛʣʘ ʫ 

ʩʩʘʚʮʽʚ ʪʘ ʣʶʜʠʥʠ) ʤʝʪʘʤʝʨʥʽʩʪʴ ʙʫʜʦʚʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʥʘʜʘʣʽ ʩʘʤʝ ʮʷ 

ʘʥʽʤʘʣʴʥʘ ʯʘʩʪʠʥʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʩʚʦʻʶ ʝʬʝʨʝʥʪʥʦʶ ʣʘʥʢʦʶ ʧʦʚóʷʟʘʥʘ ʽʟ 

ʩʢʝʣʝʪʥʠʤʠ ʤóʷʟʘʤʠ, ʘ ʘʬʝʨʝʥʪʥʦʶ ī ʥʘʩʘʤʧʝʨʝʜ ʟ ʦʨʛʘʥʘʤʠ ʯʫʪʪʷ, ʟʦʢʨʝʤʘ ʽ 

ʨʝʮʝʧʪʦʨʘʤʠ ʰʢʽʨʠ, ʟʘʟʥʘʣʘ ʧʽʜ ʯʘʩ ʬʽʣʦʛʝʥʝʟʫ ʭʨʝʙʝʪʥʠʭ ʥʘʡʙʽʣʴʰ 

ʧʨʦʛʨʝʩʠʚʥʦʾ ʝʚʦʣʶʮʽʾ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʟʢʦ ʧʨʦʛʨʝʩʠʚʥʦʶ ʝʚʦʣʶʮʽʻʶ ʦʨʛʘʥʽʚ 

ʟʦʨʫ, ʩʣʫʭʫ ʪʘ ʨʽʚʥʦʚʘʛʠ ʪʘ ʽʥ. ʎʷ ʧʨʦʛʨʝʩʠʚʥʘ ʝʚʦʣʶʮʽʷ ʘʥʽʤʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʛʣʠʙʦʢʦ ʚʽʜʦʙʨʘʟʠʣʘʩʴ ʥʘ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʪʘ 

ʛ̔ ʩʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ. 
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ɸʥʽʤʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʥʘʙʫʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ ʝʚʦʣʶʮʽʾ, ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʦʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʘʥʘʪʦʤʽʯʥʠʭ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʨʘʥʽʰʝ 

(ʥʘ ʥʠʞʯʠʭ ʝʪʘʧʘʭ ʝʚʦʣʶʮʽʾ) ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʚʝʣʠʢʘ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʟʙʫʜʞʝʥʥʷ, ʜʦʩʪʘʪʥʴʦ ʤʘʣʘ ʚʝʣʠʯʠʥʘ ʭʨʦʥʘʢʩʽʾ ʪʘ ʨʝʬʣʝʢʪʦʨʥʦʾ 

ʬʘʟʠ; ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʠʡ ʢʘʣʽʙʨ ʪʘ ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʝʨʚʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʱʦ ʟʜʦʙʫʣʠ ʪʫʪ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʽʟʦʣʷʮʽʶ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʻʣʽʥʦʚʠʭ ʦʙʦʣʦʥʦʢ; ʜʘʣʽ, ʧʦʚʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʽʣ ʫʩʽʭ ʤʦʪʦʨʥʠʭ ʪʘ 

ʚʩʪʘʚʥʠʭ ʥʝʡʨʦʥʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʫʩʽʭ ʩʠʥʘʧʩʽʚ ʤʽʞ ʥʠʤʠ ʚ ʩʢʣʘʜʽ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʚ ʩʽʨʽʡ ʨʝʯʦʚʠʥʽ ʩʧʠʥʥʦʛʦ ʪʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ʚʽʜʩʫʪʥʽʩʪʴ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʦʨʥʠʭ ʪʘ ʚʩʪʘʚʥʠʭ ʥʝʡʨʦʥʽʚ (ʘ ʪʘʢʦʞ ʤʽʞʥʝʡʨʦʥʥʠʭ 

ʩʠʥʘʧʩʽʚ) ʫ ʩʢʣʘʜʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ; ʟʨʝʰʪʦʶ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʠʧʽʚ 

ʥʝʡʨʦʥʽʚ (ʜʦʩʪʘʪʥʴʦ ʧʦʨʽʚʥʷʪʠ ʧʽʨʘʤʽʜʥʽ ʢʣʽʪʠʥʠ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ, ʢʣʽʪʠʥʠ 

ʰʘʨʫ ʇʫʨʢʽʥʴʻ ʪʘ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ ʤʦʟʦʯʢʘ, ʙʽʧʦʣʷʨʥʽ ʢʣʽʪʠʥʠ ʩʽʪʢʽʚʢʠ ʪʘ ʽʥ.), 

ʧʨʠʯʦʤʫ ʯʘʩʪʠʥʘ ʥʝʡʨʦʥʽʚ ʥʘʙʫʚʘʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ (ʤʦʪʦʨʥʽ 

ʢʣʽʪʠʥʠ ʧʝʨʝʜʥʽʭ ʨʦʛʽʚ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʛʽʛʘʥʪʩʴʢʽ ʧʽʨʘʤʽʜʥʽ ʢʣʽʪʠʥʠ ɹʝʮʘ ʫ ʢʦʨʽ 

ʚʝʣʠʢʦʛʦ ʤʦʟʢʫ). ʋʩʢʣʘʜʥʶʶʪʴʩʷ ʽ ʟʚóʷʟʢʠ ʤʽʞ ʥʝʡʨʦʥʘʤʠ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʥʠʢʣʠ ʧʦʩʪʫʧʦʚʦ ʚ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʽ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʠʨʘʞʝʥʽ ʣʠʰʝ ʫ 

ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʠʭ ʭʨʝʙʝʪʥʠʭ ʪʘ ʣʶʜʠʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʙʝʟʤʷʢʦʪʥʽ, 

ʟʦʢʨʝʤʘ, ʤʘʡʞʝ ʫʩʽ ʧʦʩʪʛʘʥʛʣʽʦʥʘʨʥʽ ʚʦʣʦʢʥʘ (ʷʢ ʚʽʜʦʤʦ, ʤʷʢʦʪʥʽ ʥʝʨʚʦʚʽ 

ʚʦʣʦʢʥʘ ʫ ʬʽʣʦʛʝʥʝʟʽ ʧʦʭʦʜʷʪʴ ʟ ʙʝʟʤʷʢʦʪʥʠʭ, ʦʪʞʝ, ʜʘʥʘ ʦʟʥʘʢʘ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʠʤʽʪʠʚʥʘ). ʇʨʦʪʝ ʡ ʪʽ ʚʝʛʝʪʘʪʠʚʥʽ ʚʦʣʦʢʥʘ, 

ʷʢʽ ʤʘʶʪʴ ʤʽʻʣʽʥʦʚʫ ʦʙʦʣʦʥʢʫ (ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʽ, ʘ ʪʘʢʦʞ ʚʽʜʨʦʩʪʢʠ ʢʣʽʪʠʥ 

ɼʦʛʝʣʷ ɯɯ ʪʠʧʫ), ʚʩʝ ʞ ʪʘʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʪʦʥʰʽ ʪʘ ʙʽʜʥʽʰʽ ʥʘ ʤʽʻʣʽʥ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʚʦʣʦʢʦʥ ʘʥʽʤʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʧʨʠʤʽʪʠʚʥʽʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʨʘʞʘʻʪʴʩʷ 

ʪʘʢʦʞ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʚ ʘʥʘʪʦʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʟʥʘʯʥʦ ʤʝʥʰ ʢʦʥʮʝʥʪʨʦʚʘʥʘ 

ʡ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʟʘ ʘʥʽʤʘʣʴʥʫ. ɯ ʥʘʩʧʨʘʚʜʽ, ʷʢʱʦ ʫʩʽ ʝʬʝʨʝʥʪʥʽ (ʘ ʪʘʢʦʞ ʫʩʽ 

ʚʩʪʘʚʥʽ) ʥʝʡʨʦʥʠ ʘʥʽʤʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʭʨʝʙʝʪʥʠʭ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʫ 

ʤʦʟʢʫ, ʪʦ ʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʘʚʧʘʢʠ, ʝʬʝʢʪʦʨʥʽ ʥʝʡʨʦʥʠ ʨʦʟʢʠʜʘʥʦ ʧʦ ʧʝʨʠʬʝʨʽʾ ʫ 
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ʩʢʣʘʜʽ ʚʫʟʣʽʚ, ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ, ʩʧʣʝʪʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʝʛʝʪʘʪʠʚʥʽʡ 

ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʟʘ ʜʘʥʦʶ ʦʟʥʘʢʦʶ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʽ ʧʨʠʤʽʪʠʚʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ 

ʙʫʣʠ ʚʣʘʩʪʠʚʽ ʫʩʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ ʜʘʚʥʽʭ ʧʨʝʜʢʽʚ, ʘ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʚʘʨʠʥ 

ʧʨʠʩʫʪʥʽ ʫ ʢʠʰʢʦʚʦʧʦʨʦʞʥʠʥʥʠʭ ʟ ʾʭ ʜʠʬʫʟʥʦʶ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ. ɸ ʩʘʤʝ ʮʷ 

ʦʟʥʘʢʘ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ī ʧʝʨʠʬʝʨʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʾʾ 

ʝʬʝʢʪʦʨʥʠʭ ʥʝʡʨʦʥʽʚ ī ʩʚʽʜʯʠʪʴ ʽ ʧʨʦ ʪʘʢʽ ʚʘʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢ 

ʜʚʦʭʥʝʡʨʦʥʥʽʩʪʴ ʝʬʝʨʝʥʪʥʽʩʪʴ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʰʣʷʭʫ, ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʧʨʝʛʘʥʛʣʽʦʥʘʨʥʘ ʪʘ ʧʦʩʪʛʘʥʛʣʽʦʥʘʨʥʘ ʣʘʥʢʠ ʟ ʩʠʥʘʧʪʠʯʥʠʤ ʨʦʟʨʠʚʦʤ ʤʽʞ 

ʥʝʡʨʦʥʘʤʠ, ʩʧʝʮʠʬʽʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʜʦ ʥʠʢʦʪʠʥʘ 

ʪʦʱʦ. 

ɺʝʛʝʪʘʪʠʚʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʽʩʥʫʻ ʽ ʾʾ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʫ ʩʢʣʘʜʽ ʚʩʽʻʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʘʚʦʤʽʨʥʝ. ɺʦʥʘ, ʟʛʽʜʥʦ ʩʫʯʘʩʥʦʾ ʄʽʞʥʘʨʦʜʥʦʾ ʘʥʘʪʦʤʽʯʥʦʾ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʘʚʪʦʥʦʤʥʦʶ. ʋ ʩʘʤʦʤʫ ʪʝʨʤʽʥʽ çʘʚʪʦʥʦʤʽʷè 

ʥʝʤʘʻ ʥʽʯʦʛʦ ʫʨʘʟʣʠʚʦʛʦ. ɺʽʜʧʦʚʽʜʥʦ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʽʜʥʦʩʥʫ ʯʘʩʪʢʦʚʫ 

ʥʝʟʘʣʝʞʥʽʩʪʴ. ʇʨʦʪʝ ʪʘʢʘ ʚʽʜʥʦʩʥʘ ʘʚʪʦʥʦʤʽʷ, ʷʢ ʨʝʘʣʴʥʠʡ ʬʘʢʪ, ʥʝ ʻ 

ʤʦʥʦʧʦʣʽʻʶ ʦʜʥʽʻʾ ʣʠʰʝ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɸʚʪʦʥʦʤʽʶ ʱʦʜʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʤʘʻ, ʥʘʧʨʠʢʣʘʜ, ʩʧʠʥʥʠʡ ʤʦʟʦʢ (ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʥʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫʚʽ ʩʥʽ , ʫ ʪʦʡ ʯʘʩ, ʷʢ ʢʦʨʘ ʚʝʣʠʢʦʛʦ ʤʦʟʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʥʽ 

ʨʦʟʣʠʪʦʛʦ ʩʪʘʥʫ, ʽ ʥʠʟʢʘ ʙʝʟʫʤʦʚʥʠʭ ʨʝʬʣʝʢʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʠʥʥʠʤ ʤʦʟʢʦʤ 

ʩʘʤʦʩʪʽʡʥʦ). ʆʩʢʽʣʴʢʠ ʘʚʪʦʥʦʤʽʷ ʥʝ ʻ ʦʟʥʘʢʦʶ ʚʠʥʷʪʢʦʚʦʶ ʘʙʦ ʞ ʭʘʨʘʢʪʝʨʥʦʶ 

ʣʠʰʝ ʚʝʛʝʪʘʪʠʚʥʽʡ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʽ, ʪʝʨʤʽʥ çʘʚʪʦʥʦʤʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘè ʥʝ 

ʟʦʚʩʽʤ ʚʜʘʣʠʡ. ʆʪʞʝ, ʮʝʡ ʪʝʨʤʽʥ ʥʝʚʜʘʣʠʡ ʥʝ ʪʦʤʫ, ʱʦ ʚʝʛʝʪʘʪʠʚʥʘ ʥʝʨʚʦʚʘ 

ʩʠʩʪʝʤʘ ʥʝ ʘʚʪʦʥʦʤʥʘ, ʘ ʪʦʤʫ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʚʦʥʘ ʦʜʥʘ ʘʚʪʦʥʦʤʥʘ. 
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ʉʋʏɸʉʅɽ ɺɽɼɽʅʅʗ ɺɸɻɯʊʅʀʍ ɯɿ ʇɽʈɽɼʃɽɾɸʅʅʗʄ ʇʃɸʎɽʅʊʀ 

 

ɼʦʢʽʡʯʫʢ ʅʘʩʪʘʩʽʷ ʌʝʜʦʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʇʝʯʝʨʷʛʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪʢʘ 

ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʩʫʯʘʩʥʦʛʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʠʭ ʽʟ 

ʧʝʨʝʜʣʝʞʘʥʥʷʤ ʧʣʘʮʝʥʪʠ. ʎʝ ʧʘʪʦʣʦʛʽʷ, ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 1% 

ʚʘʛʽʪʥʠʭ, ʯʝʨʝʟ ʱʦ ʥʘ ʥʝʾ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʨʝʪʝʣʴʥʫ ʫʚʘʛʫ. ɸʥʦʤʘʣʴʥʘ 

ʧʣʘʮʝʥʪʘʮʽʷ ʩʪʘʻ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʘʢʫʰʝʨʩʴʢʠʭ ʢʨʦʚʦʪʝʯ ʽ ʧʽʩʣʷʧʦʣʦʛʦʚʦʾ 

ʛʽʩʪʝʨʝʢʪʦʤʽʾ, ʩʧʨʠʯʠʥʷʶʯʠ ʟʥʘʯʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʽ ʥʘʚʽʪʴ ʩʤʝʨʪʥʽʩʪʴ ʤʘʪʝʨʽ ʪʘ 

ʧʣʦʜʘ. ʊʦʞ ʥʠʞʯʝ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʧʝʨʝʜʫʤʦʚʠ, ʧʨʠʯʠʥʠ, ʢʣʽʥʽʢʘ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ, ʢʨʦʚʦʪʝʯʘ, ʫʩʢʣʘʜʥʝʥʥʷ, 

ʚʘʛʽʪʥʽʩʪʴ. 

 

ɺʩʪʫʧ. ʇʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ ï ʮʝ ʫʩʢʣʘʜʥʝʥʥʷ ʚʘʛʽʪʥʦʩʪʽ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʣʘʮʝʥʪʠ ʥʘʜ ʘʙʦ ʙʽʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʽʚʫ 

ʰʠʡʢʠ ʤʘʪʢʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʯʢʦ ʰʠʡʢʠ ʤʘʪʢʠ ʧʦʚʥʽʩʪʶ, ʘʙʦ ʯʘʩʪʢʦʚʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ. ʋʩʢʣʘʜʥʶʻʪʴʩʷ ʮʷ ʧʘʪʦʣʦʛʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʙʝʟʙʦʣʽʩʥʦʶ 

ʚʘʛʽʥʘʣʴʥʦʶ ʢʨʦʚʦʪʝʯʦʶ ʟ ʷʩʢʨʘʚʦ-ʯʝʨʚʦʥʦʶ ʢʨʦʚôʶ, ʱʦ ʚʠʥʠʢʘʻ ʧʝʨʝʚʘʞʥʦ 

ʧʽʩʣʷ ʜʚʘʜʮʷʪʦʛʦ ʪʠʞʥʷ ʚʘʛʽʪʥʦʩʪʽ [1, 4]. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ: ʧʦʚʥʝ ʧʝʨʝʜʣʝʞʘʥʥʷ 

ʧʣʘʮʝʥʪʘ ʧʦʚʥʽʩʪʶ ʧʝʨʝʢʨʠʚʘʻ ʚʥʫʪʨʽʰʥ ̒ ʚʽʯʢʦ; ʥʝʧʦʚʥʝ ʧʝʨʝʜʣʝʞʘʥʥʷ 

ʧʣʘʮʝʥʪʘ ʯʘʩʪʢʦʚʦ ʧʝʨʝʢʨʠʚʘʻ ʚʥʫʪʨʽʰʥʻ ʚʽʯʢʦ; ʢʨʘʡʦʚʝ ʧʝʨʝʜʣʝʞʘʥʥʷ - ʢʨʘʡ 

ʧʣʘʮʝʥʪʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 2 ʩʤ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʯʢʘ [1].  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʙʘʟ ʜʘʥʠʭ PubMed, Medline, 
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Cochraine Library, UpToDate ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ  ̒ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ 

ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ ʱʦʜʦ ʚʝʜʝʥʥʷ ʚʘʛʽʪʥʠʭ ʽʟ ʧʝʨʝʜʣʝʞʘʥʥʷʤ ʧʣʘʮʝʥʪʠ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʧʝʨʝʜʣʝʞʘʥʥʷ 

ʧʣʘʮʝʥʪʠ ʥʝʚʽʜʦʤʘ. ʇʨʦʪʝ ʽʩʥʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʰʢʦʜʞʝʥʥʷʤ ʝʥʜʦʤʝʪʨʽʷ ʪʘ 

ʨʫʙʮʶʚʘʥʥʷʤ ʤʘʪʢʠ [9]. ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ, ʷʢʽ ʢʦʨʝʣʶʶʪʴ ʟ ʧʝʨʝʜʣʝʞʘʥʥʷʤ 

ʧʣʘʮʝʥʪʠ,  ̒ʩʪʘʨʰʠʡ ʚʽʢ ʤʘʪʝʨʽ, ʙʘʛʘʪʦʧʣʽʜʜʷ, ʢʫʨʽʥʥʷ, ʧʦʧʝʨʝʜʥʻ ʚʠʰʢʨʽʙʘʥʥʷ 

ʩʪʽʥʦʢ ʧʦʨʦʞʥʠʥʠ ʤʘʪʢʠ, ʜʦʧʦʤʽʞʥʽ ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ ʚ 

ʘʥʘʤʥʝʟʽ ʪʘ ʧʦʧʝʨʝʜʥʻ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ [9-11]. 

ʆʩʥʦʚʥʫ ʥʝʙʝʟʧʝʢʫ ʚ ʮʽʡ ʧʘʪʦʣʦʛʽʾ ʩʢʣʘʜʘʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʢʨʦʚʦʪʝʯ, ʷʢ ʩʧʦʥʪʘʥʥʠʭ ʪʘʢ ʽ ʟʫʤʦʚʣʝʥʠʭ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʯʠ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʷʚʦʶ ʩʢʦʨʦʯʝʥʴ ʤʘʪʢʠ. ʇʨʠ ʯʦʤʫ ʪʘʢʘ ʢʨʦʚʦʪʝʯʘ ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʷʢ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʚʘʛʽʪʥʦʩʪʽ ʚʽʜ 12 ʪʠʞʥʽʚ, ʪʘʢ ʽ ʜʦ ʤʦʤʝʥʪʫ 

ʧʦʣʦʛʽʚ. ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʨʠ ʧʝʨʝʜʣʝʞʘʥʥʽ ʧʣʘʮʝʥʪʠ, ʷʢʝ ʚʠʥʠʢʘʻ 

ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʚʘʛʽʪʥʦʩʪʽ, ʘ ʩʘʤʝ ʜʦ 28 ʪʠʞʥʷ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʢʥʝʥʥʷ 

ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʤʘʪʢʠ ʪʘ ʤʽʛʨʘʮʽʾ ʧʣʘʮʝʥʪʠ. 

ʄʽʛʨʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʨʦʩʪʘʥʥʷ ʥʠʞʥʴʦʛʦ ʩʝʛʤʝʥʪʘ ʤʘʪʢʠ, ʱʦ 

ʟʙʽʣʴʰʫʻ ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʧʣʘʮʝʥʪʠ ʜʦ ʰʠʡʢʠ ʤʘʪʢʠ [1, 3]. 

ʂʨʦʚʦʪʝʯʘ ʧʨʠ ʧʝʨʝʜʣʝʞʘʥʥʽ ʧʣʘʮʝʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʙʦʣʽʩʥʠʤ 

ʧʦʯʘʪʢʦʤ, ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʪʦʥʫʩʫ ʤʘʪʢʠ. ʆʙôʻʤ ʢʨʦʚʦʪʝʯʽ ʤʦʞʝ 

ʨʽʟʥʠʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʝʨʝʜʣʝʞʘʥʥʷ ʽ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʥʝʚʝʣʠʢʦʾ ʜʦ 

ʤʘʩʠʚʥʦʾ. ɹʽʣʴʰ ʯʘʩʪʽ ʪʘ ʤʘʩʠʚʥʽ ʢʨʦʚʦʪʝʯʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʘʥʝʤʽʾ, 

ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʝʨʠʪʨʦʮʠʪʽʚ 

ʢʨʦʚʽ, ʩʝʨʝʜ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʡ ʚʘʛʽʪʥʦʩʪʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʢʨʦʚʦʪʝʯʦʶ. 

ʊʘʢʦʞ ʥʝʨʽʜʢʦ, ʥʘ ʬʦʥʽ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ, ʫ ʚʘʛʽʪʥʦʾ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʛʝʤʦʨʘʛʽʯʥʠʡ ʰʦʢ [2, 5, 7]. 

ʇʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ, ʯʘʩʪʦ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʥʝʧʨʘʚʠʣʴʥʠʤ 

ʧʦʣʦʞʝʥʥʷʤ ʧʣʦʜʘ, ʪʘʢ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʢʦʩʠʤ, ʧʦʧʝʨʝʯʥʠʤ, ʪʘʟʦʚʠʤ 

ʧʝʨʝʜʣʝʞʘʥʥʷʤ, ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʠʤ ʚʩʪʘʚʣʝʥʥʷʤ ʛʦʣʽʚʢʠ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʩʧʨʠʯʠʥʷʻ ʪʨʫʜʥʦʱʽ ʧʨʠ ʧʦʣʦʛʘʭ, ʽ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʠʟʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʯʝʨʝʟ ʷʢʽ ʧʨʠʨʦʜʥʝ ʨʦʟʨʦʜʞʝʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʨʠʟʠʢʦʚʘʥʠʤ [2]. 
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ʗʢ ʽ ʽʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ ʦʙʫʤʦʚʣʝʥʦ ʧʝʚʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʽ ʤʘʻ ʥʠʟʢʫ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʘʥʦʛʦ ʩʪʘʥʫ. 

ɼʫʞʝ ʯʘʩʪʦ ʧʦʜʽʙʥʘ ʧʘʪʦʣʦʛʽʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠ ʙʘʛʘʪʦʧʣʽʜʥʽʡ ʚʘʛʽʪʥʦʩʪʽ, ʘʙʦ ʫ 

ʞʽʥʦʢ, ʚ ʷʢʠʭ ʧʦʧʝʨʝʜʥʽ ʧʦʣʦʛʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʰʣʷʭʦʤ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ. ɼʦ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʙʫʜʴ ʷʢʽ ʦʧʝʨʘʮʽʾ ʥʘ ʤʘʪʮʽ ʚ ʘʥʘʤʥʝʟʽ, ʯʠ 

ʘʥʦʤʘʣʽʾ, ʱʦ ʤʦʞʫʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʥʦʨʤʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʧʣʘʮʝʥʪʠ, ʪʘʢʽ ʷʢ 

ʤʽʦʤʘ ʯʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʰʢʨʽʙʘʥʥʷ ʩʪʽʥʦʢ ʧʦʨʦʞʥʠʥʠ ʤʘʪʢʠ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢ ʚʘʛʽʪʥʦʾ ʪʘ ʾʾ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ, ʪʘʢʠʭ ʷʢ ʧʘʣʽʥʥʷ 

ʯʠ ʘʣʢʦʛʦʣʴ [4, 5, 8]. 

ʇʨʠ ʧʝʨʝʜʣʝʞʘʥʥʽ ʧʣʘʮʝʥʪʠ ʽʩʥʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʥʠʟʢʠ ʟʘʛʨʦʟʣʠʚʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ʊʘʢ ʫ ʞʽʥʦʢ, ʱʦ ʨʘʥʽʰʝ ʧʝʨʝʥʝʩʣʠ ʢʝʩʘʨʽʚ ʨʦʟʪʠʥ, ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʧʨʠʨʦʱʝʥʥʷ ʧʣʘʮʝʥʪʠ, ʧʨʠ ʯʦʤʫ ʮʝʡ ʨʠʟʠʢ ʟʨʦʩʪʘʻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʥʝʩʝʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʽʜ 6-10% ʧʽʩʣʷ ʧʝʨʰʦʾ ʜʦ ʧʦʥʘʜ 60% ʧʨʠ ʯʦʪʠʨʴʦʭ ʽ 

ʙʽʣʴʰʝ ʢʝʩʘʨʝʚʠʭ ʨʦʟʪʠʥʽʚ ʚ ʘʥʘʤʥʝʟʽ. ʅʝʨʽʜʢʦ ʫ ʚʘʛʽʪʥʠʭ ʟ ʧʝʨʝʜʣʝʞʘʥʥʷʤ 

ʧʣʘʮʝʥʪʠ, ʚʠʥʠʢʘʻ ʨʦʟʨʠʚ ʧʣʦʜʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʝʨʝʜʣʝʞʘʥʥʷ 

ʩʫʜʠʥ ʪʘ ʦʙʦʣʦʥʢʦʚʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʫʧʦʚʠʥʠ. ɿ ʥʝʧʨʠʻʤʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 

ʧʣʦʜʘ, ʤʦʞʝ ʙʫʪʠ ʟʘʪʨʠʤʢʘ ʡʦʛʦ ʨʦʩʪʫ [4, 7, 8]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʦʧʠʨʘʻʪʴʩʷ ʥʘ 

ʪʨʘʥʩʚʘʛʽʥʘʣʴʥʝ ʘʙʦ ʘʙʜʦʤʽʥʘʣʴʥʝ ʋɿɼ. ʇʣʘʥʦʚʝ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʘʛʽʪʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ 

ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʞʽʥʢʠ ʟ ʧʽʜʦʟʨʦʶ 

ʥʘ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ, ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʠʣʝʥʥʷ 

ʢʨʦʚʦʪʝʯʽ ʧʽʜ ʯʘʩ ʧʘʣʴʮʝʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʢʨʦʚʦʪʝʯ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʚʘʛʽʪʥʦʾ ʚʽʜ 20 ʽ ʙʽʣʴʰʝ ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʧʝʨʰ 

ʥʽʞ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʴ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʧʘʮʽʻʥʪʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʪʨʘʥʩʚʘʛʽʥʘʣʴʥʝ ʋɿɼ, ʚʠʢʣʶʯʠʚʰʠ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ. ʊʘʢʦʞ ʜʘʥʠʡ ʤʝʪʦʜ 

ʜʦʟʚʦʣʠʪʴ ʣʝʛʢʦ ʧʨʦʚʝʩʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʟ ʚʽʜʰʘʨʫʚʘʥʥʷʤ 

ʧʣʘʮʝʥʪʠ [3-5, 9]. 

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʧʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʝʪʝʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ. ʇʨʠʟʥʘʯʘʻʪʴʩʷ ʘʙʜʦʤʽʥʘʣʴʥʝ ʋɿɼ ʚ 



163 

18-20 ʪʠʞʥʽʚ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʣʦʢʘʣʽʟʘʮʽʾ ʧʣʘʮʝʥʪʠ. ʇʨʠ ʧʝʨʝʢʨʠʪʪʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʯʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʪʨʘʥʩʚʘʛʽʥʘʣʴʥʝ ʋɿɼ ʚ ʪʝʨʤʽʥʽ ʚʽʜ 26 ʜʦ 28 

ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ. ʗʢʱʦ ʞ ʫ ʮʴʦʤʫ ʚʠʧʘʜʫ ʧʽʜʪʚʝʨʜʠʪʴʩʷ ʜʽʘʛʥʦʟ, ʚʘʛʽʪʥʫ 

ʥʝʦʙʭʽʜʥʦ ʛʦʩʧʽʪʘʣʽʟʫʚʘʪʠ ʚ ʩʪʘʮʽʦʥʘʨ ʜʦ ʨʦʟʨʦʜʞʝʥʥʷ. ʋ ʩʪʘʮʽʦʥʘʨʽ, ʫ ʨʘʟʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ, ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʪʨʘʥʩʚʘʛʽʥʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ 35 ʪʠʞʥʽʚ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʽ ʚʠʙʦʨʫ ʪʘʢʪʠʢʠ 

ʧʦʣʦʛʦʨʦʟʨʽʰʝʥʥʷ [2, 3]. 

ɺ ʷʢʦʩʪʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʧʝʨʝʜʣʝʞʘʥʥʽ ʧʣʘʮʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʶ ʜʣʷ ʢʫʧʫʚʘʥʥʷ ʢʨʦʚʦʪʝʯʽ ʪʘ ʥʘʛʣʷʜʦʤ ʟʘ ʧʘʮʽʻʥʪʢʦʶ. ʍʚʦʨʠʤ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʤʽʥʘ ʨʦʜʫ ʘʢʪʠʚʥʦʩʪʽ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʘ ʪʘʢʦʞ ʫʥʠʢʥʝʥʥʷ ʩʪʘʪʝʚʠʭ ʢʦʥʪʘʢʪʽʚ, ʯʝʨʝʟ ʤʦʞʣʠʚʽʩʪʴ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʢʨʦʚʦʪʝʯʫ ʩʢʦʨʦʯʝʥʥʷʤ ʤʘʪʢʠ, ʘʙʦ ʧʨʷʤʠʤ ʪʨʘʚʤʫʚʘʥʥʷʤ. ʊʘʢʦʞ 

ʚʘʛʽʪʥʽʡ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʫʥʠʢʘʪʠ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʩʪʦʷʯʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʇʨʠ 

ʧʨʠʧʠʥʝʥʥʽ ʢʨʦʚʦʪʝʯʽ, ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʜʠʥʘʤʽʢʠ, ʭʚʦʨʽʡ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʧʽʪʠ 

ʜʦʜʦʤʫ, ʘʣʝ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʥʠʢʥʝʥʥʽ ʢʨʦʚʦʪʝʯʽ, ʚʦʥʘ ʙʫʜʝ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʘ 

ʜʦ ʩʘʤʠʭ ʧʦʣʦʛʽʚ. ʇʽʜ ʯʘʩ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʥʘʛʣʷʜ ʟʘ 

ʩʪʘʥʦʤ ʧʘʮʽʻʥʪʠ ʪʘ ʧʨʦʚʦʜʠʪʠʩʷ ʤʦʥʽʪʦʨʠʥʛ ʏʉʉ ʧʣʦʜʘ. ʋ ʚʘʛʽʪʥʠʭ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʚʘʛʽʪʥʦʩʪʽ ʜʦ 34 ʪʠʞʥʽʚ, ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʚʘʜʞʝʥʘ ʪʝʨʘʧʽʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ, ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ ʩʠʥʜʨʦʤʫ ʫ 

ʧʣʦʜʘ [5-7, 9, 12]. 

ʗʢʱʦ ʚ ʪʝʨʤʽʥʽ 35-36 ʪʠʞʥʽʚ ʢʨʘʡ ʧʣʘʮʝʥʪʠ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 

20 ʤʤ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʯʢʘ ʽ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʩʪʘʙʽʣʴʥʘ, ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʝ ʨʦʟʨʦʜʞʝʥʥʷ. ʋ ʨʘʟʽ ʞ ʧʝʨʝʢʨʠʪʪʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʯʢʘ, ʘʙʦ 

ʥʝʩʪʘʙʽʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʠʣʴʥʦʶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ 

ʢʨʦʚʦʪʝʯʦʶ, ʥʝʩʪʘʙʽʣʴʥʦʶ ʛʝʤʦʜʠʥʘʤʽʢʦʶ ʯʠ ʧʦʨʫʰʝʥʥʷʤ ʩʝʨʮʝʙʠʪʪʷ ʧʣʦʜʘ, 

ʧʦʣʦʛʠ ʧʨʦʚʦʜʷʪʴʩʷ ʥʝʛʘʡʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ [4, 5, 9, 12]. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʜʣʝʞʘʥʥʷ ʧʣʘʮʝʥʪʠ - ʮʝ ʥʝʙʝʟʧʝʯʥʘ ʧʘʪʦʣʦʛʽʷ, ʱʦ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʩʤʝʨʪʴ ʧʣʦʜʫ ʪʘ ʟʘʛʨʦʞʫʚʘʪʠ ʟʜʦʨʦʚôʶ ʤʘʪʝʨʽ. ʏʘʩʪʽʰʝ ʮʷ 

ʧʘʪʦʣʦʛʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʞʽʥʦʢ, ʚ ʘʥʘʤʥʝʟʽ ʷʢʠʭ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʭʽʨʫʨʛʽʯʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʥʘ ʤʘʪʮʽ ʽ ʪʦʤʫ ʚ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ ʪʨʝʙʘ ʨʝʪʝʣʴʥʽʰʝ 
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ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ. ʉʧʝʮʠʬʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʝ ʽʩʥʫʻ, ʭʦʯʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʾ ʧʣʘʮʝʥʪʠ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʻ 

ʥʘʛʣʷʜ ʟʘ ʟʜʦʨʦʚôʷʤ ʞʽʥʢʠ ʪʘ ʧʣʦʜʘ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʪʷ ʩʚʦʻʯʘʩʥʠʭ ʟʘʭʦʜʽʚ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʽ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ ʧʨʠ 

ʧʦʛʽʨʰʝʥʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʅɼʆʉʂʆʇɯʏʅʆɻʆ 

ʊʈɸʅʉʅɸɿɸʃʔʅʆɻʆ ʊʈɸʅʉʉʌɽʅʆɰɼɸʃʔʅʆɻʆ ɼʆʉʊʋʇʋ ʋ 

ʃɯʂʋɺɸʅʅɯ ɸɼɽʅʆʄ ɻɯʇʆʌɯɿɸ 

 

ɭʬʠʤʝʥʢʦ ɭʛʦʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɹʝʟʩʫʩʽʜʥʷ ʉʦʬʽʷ ɺʘʣʝʨʽʾʚʥʘ 

ʏʝʨʝʧʝʥʢʦ ɺʘʣʝʨʽʷ ɭʚʛʝʥʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʄʘʩʘʣʽʪʽʥ ɯʛʦʨ ʄʠʢʦʣʘʡʦʚʠʯ 

ɸʩʠʩʪʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʜʝʥʦʤʠ ʛʽʧʦʬʽʟʘ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʫʭʣʠʥ ʭʽʘʟʤʘʣʴʥʦ-ʩʝʣʷʨʥʦʾ 

ʦʙʣʘʩʪʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʎʝ ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʫʭʣʠʥ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ-ʚʦʥʠ ʟʘʡʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 14% (ʟʘ ʜʘʥʠʤʠ 

ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ 10-15%) ʩʝʨʝʜ ʫʩʽʭ ʚʠʜʽʚ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ (ʘʣʝ 

ʟʘ ʜʘʥʠʤʠ ʘʫʪʦʧʩʽʡ ʯʘʩʪʦʪʘ ʾʭ ʚʠʷʚʣʷʻʪʴʩʷ ʱʝ ʚʠʱʦʶ). ʄʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫ 

ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ, ʧʨʦʪʝ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʫ 30-40 ʨʦʢʽʚ, ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʫ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ. ʄʘʡʞʝ ʚʩʽ ʘʜʝʥʦʤʠ ʛʽʧʦʬʽʟʘ ʻ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʧʫʭʣʠʥʘʤʠ ʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʢʣʽʪʠʥ ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ ʛʽʧʦʬʽʟʘ (ʘʜʝʥʦʛʽʧʦʬʽʟʘ). ʗʢʱʦ 

ʧʫʭʣʠʥʠ ʤʘʶʪʴ ʨʦʟʤʽʨ ʤʝʥʰʝ, ʥʽʞ 1 ʩʤ, ʾʭ ʥʘʟʠʚʘʶʪʴ ʤʽʢʨʦʘʜʝʥʦʤʘʤʠ.  

ʇʦ ʤʽʨʽ ʩʚʦʛʦ ʨʦʩʪʫ, ʧʫʭʣʠʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʪʫʨʝʮʴʢʦʛʦ ʩʽʜʣʘ, ʚʠʭʦʜʷʪʴ ʟʘ ʡʦʛʦ ʤʝʞʽ ʫ ʧʦʨʦʞʥʠʥʫ ʯʝʨʝʧʘ, ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʩʪʠʩʢʘʶʪʴ ʟʦʨʦʚʝ ʧʝʨʝʭʨʝʩʪʷ, III h ʣʫʥʦʯʦʢ, ʚʠʢʣʠʢʘʶʯʠ ʧʦʨʫʰʝʥʥʷ ʛʦʩʪʨʦʪʠ 

ʟʦʨʫ ʪʘ ʚʠʧʘʜʽʥʥʷ ʧʦʣʽʚ ʟʦʨʫ ʽ ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ 

ʚʽʜʧʦʚʽʜʥʦ. ʆʢʨʽʤ ʮʴʦʛʦ, ʘʜʝʥʦʤʠ ʛʽʧʦʬʽʟʘ ʤʦʞʫʪʴ ʧʨʦʨʦʩʪʘʪʠ ʫ ʧʦʨʦʞʥʠʥʫ 

ʢʘʚʝʨʥʦʟʥʦʛʦ ʩʠʥʫʩʘ, ʜʦʜʘʪʢʦʚʦ ʧʦʨʫʰʫʶʯʠ ʬʫʥʢʮʽʾ ʦʢʦʨʫʭʦʚʠʭ ʥʝʨʚʽʚ. ɼʦ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʜʦʜʘʶʪʴʩʷ ʡ ʝʥʜʦʢʨʠʥʥʽ - ʛʽʧʦʧʽʪʫʾʪʘʨʠʟʤ ʚ ʧʦʻʜʘʥʥʽ ʟ 

ʩʠʤʧʪʦʤʘʤʠ ʛʽʧʝʨʧʨʦʜʫʢʮʽʾ ʪʦʛʦ, ʯʠ ʽʥʰʦʛʦ ʛʦʨʤʦʥʫ ʧʝʨʝʜʥʴʦʾ ʜʦʣʽ (ʧʨʦʣʘʢʪʠʥ, 

ʩʦʤʘʪʦʪʨʦʧʽʥ, ɸʂʊɻ). ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ, ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʻ 
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ʨʘʮʽʦʥʘʣʴʥʘ ʩʫʯʘʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʘʜʝʥʦʤ ʛʽʧʦʬʽʟʫ ʽ ʘʜʝʢʚʘʪʥʠʡ ʚʠʙʽʨ ʪʘʢʪʠʢʠ 

ʧʦʜʘʣʴʰʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʉʝʨʝʜ ʘʜʝʥʦʤ ʛʽʧʦʬʽʟʘ ʧʨʠʙʣʠʟʥʦ 70% ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ 

ʛʦʨʤʦʥʘʣʴʥʦ-ʩʝʢʨʝʪʫʶʯʠʭ, ʱʝ ʧʨʠʙʣʠʟʥʦ 30% - ʛʦʨʤʦʥʘʣʴʥʦ ʥʝʘʢʪʠʚʥʽ 

ʘʜʝʥʦʤʠ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʇʃʈ-ʩʝʢʨʝʪʫʶʯʽ ʧʫʭʣʠʥʠ (ʧʨʦʣʘʢʪʠʥʦʤʠ) 

ʩʢʣʘʜʘʶʪʴ 40-60%, ʉʊɻ-ʩʝʢʨʝʪʫʶʯʽ (ʩʦʤʘʪʦʪʨʦʧʽʥʦʤʠ) ï 15-25%, 

ɸʂʊɻ-ʩʝʢʨʝʪʫʶʯʽ (ʢʦʨʪʠʢʦʪʨʦʧʽʥʦʤʠ) ï ʧʨʠʙʣʠʟʥʦ 5%, ʛʦʥʘʜʦʪʨʦʧʽʥʦʤʠ ʪʘ 

ʪʠʨʝʦʪʨʦʧʽʥʦʤʠ ï ʤʝʥʰ 1%. ʆʩʦʙʣʠʚʫ ʢʘʪʝʛʦʨʽʶ ʩʝʨʝʜ ʛʦʨʤʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ 

ʘʜʝʥʦʤ ʩʢʣʘʜʘʶʪʴ ʩʦʤʘʪʦʪʨʦʧʽʥʦʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʢʨʦʤʝʛʘʣʽʾ, ʛʽʛʘʥʪʠʟʤʫ 

ʪʘ ʛʣʠʙʦʢʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʘʜʝʥʦʤ 

ʛʽʧʦʬʽʟʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʪʨʘʥʩʥʘʟʘʣʴʥʦʛʦ ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʜʘʥʽ ʩʪʘʪʝʡ 

PubMed ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʟ ʩʫʯʘʩʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʱʦʜʦ 

ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʘʜʝʥʦʤ ʛʽʧʦʬʽʟʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʧʦʯʘʪʢʫ ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ Christoph P. Hofstetter, ʜʝ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʙʘʟʫ 

ʜʘʥʠʭ 24 ʧʘʮʽʻʥʪʽʚ, ʱʦ ʩʪʨʘʞʜʘʣʠ ʘʢʨʦʤʝʛʘʣʽʻʶ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʝʥʜʦʩʢʦʧʽʯʥʫ 

ʪʨʘʥʩʥʘʟʘʣʴʥʫ ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʫ ʦʧʝʨʘʮʽʶ, ʦʙô̒ ʤ ʨʝʟʝʢʮʽʾ ʦʮʽʥʶʚʘʣʠ ʥʘ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽʡ ʄʈʊ ʩ ʢʦʥʪʨʘʩʪʥʠʤ ʧʽʜʩʠʣʝʥʥʷʤ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʽʚ ʟ 

ʘʢʨʦʤʝʛʘʣʽʻʶ ʤʘʣʠ ʤʘʢʨʦʘʜʝʥʦʤʠ ʨʦʟʤʽʨʘʤʠ > 1 ʩʤ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʜʽʘʤʝʪʨʽ. 

ʊʦʪʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʫ 17 (71%) ʟ 24 ʧʘʮʽʻʥʪʽʚ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʢʨʠʪʝʨʽʻʚ ʫʩʧʽʰʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʙʫʣʦ ʪʝ, ʱʦ ʝʥʜʦʩʢʦʧʽʯʥʘ ʪʨʘʥʩʥʘʟʘʣʴʥʘ 

ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʘ ʦʧʝʨʘʮʽʷ ʜʦʟʚʦʣʠʣʘ ʚʠʢʦʥʘʪʠ ʧʦʚʥʫ ʨʝʟʝʢʮʽʶ ʚʩʽʭ ʫʨʘʞʝʥʴ 

ʙʝʟ ʽʥʚʘʟʽʾ ʢʘʚʝʨʥʦʟʥʦʛʦ ʩʠʥʫʩʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʧʨʘʩʝʣʷʨʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɹʽʦʭʽʤʽʯʥʘ ʨʝʤʽʩʽʷ ʜʦʩʷʛʥʫʪʘ ʫ 11 (46%) ʟ 24 ʭʚʦʨʠʭ. 

ʇʨʦʪʷʛʦʤ 23-ʤʽʩʷʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʛʣʷʜʫ ʫ 5 ʧʘʮʽʻʥʪʽʚ (21%) ʙʫʣʦ ʚʠʢʦʥʘʥʝ 

ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ɻʘʤʤʘ-ʥʦʞʘ ʙʫʜʴ-ʷʢʦʾ ʟʘʣʠʰʢʦʚʦʾ 

ʧʘʪʦʣʦʛʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʦʤʘʪʦʪʨʦʧʽʥʫ. 
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20 ʧʘʮʽʻʥʪʽʚ (83%) ʩʧʦʚʽʩʪʠʣʠ ʧʨʦ ʟʥʘʯʥʝ ʧʦʣʝʛʰʝʥʥʷ ʩʠʤʧʪʦʤʽʚ, ʚ ʪʦʡ ʯʘʩ, ʷʢ 3 

ʧʘʮʽʻʥʪʘ (13%) ʚʚʘʞʘʣʠ ʚʣʘʩʥʽ ʩʠʤʧʪʦʤʠ ʩʪʘʙʽʣʴʥʠʤʠ. 

ɼʘʣʽ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ Kyle Juraschka et al. J Neurosurg. ɦ ʦ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʫ ʣʠʧʥʽ 2014 ʨʦʢʫ, ʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʥʘʟʘʣʴʥʦʛʦ ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʽʚ ʟ 

ʛʽʛʘʥʪʩʴʢʠʤʠ ʘʜʝʥʦʤʘʤʠ ʛʽʧʦʬʽʟʫ. ʊʫʪ ʘʚʪʦʨʠ ʦʙʩʪʝʞʫʚʘʣʠ 487 ʧʘʮʽʻʥʪʽʚ, ʱʦ 

ʧʝʨʝʥʝʩʣʠ ʝʥʜʦʩʢʦʧʽʯʥʫ ʪʨʘʥʩʥʘʟʘʣʴʥʫ ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʫ ʨʝʟʝʢʮʽʶ ʩʝʣʷʨʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ. ɿ ʮʽʻʾ ʛʨʫʧʠ 73 ʧʘʮʽʻʥʪʘ ʟ ʛʽʛʘʥʪʩʴʢʠʤʠ ʘʜʝʥʦʤʘʤʠ ʛʽʧʦʬʽʟʘ (ʱʦ 

ʚʠʟʥʘʯʘʣʠʩʷ ʚʠʭʦʜʷʯʠ ʟ ʜʽʘʤʝʪʨʫ Ó 3ʩʤ ʪʘ ʦʙô̒ ʤʦʤ ʧʫʭʣʠʥʠ Ó 10 ʩʤ), ʱʦ 

ʧʝʨʝʥʝʩʣʠ ɽʊʊʈ, ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟʫʚʘʣʠʩʷ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ, 

ʨʝʟʫʣʴʪʘʪʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʘʥʽ 

ʧʘʪʦʣʦʛʽʾ ʧʫʭʣʠʥʠ, ʦʙô̒ ʤ ʨʝʟʝʢʮʽʾ, ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ.  

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʝʨʝʜʥʽʡ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʠʡ ʜʽʘʤʝʪʨ 

ʧʫʭʣʠʥʠ ʫ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 4,1 ʩʤ, ʘ ʦʙô̒ ʤ ï 18 ʩʤ3. ʉʝʨʝʜʥʷ 

ʯʘʩʪʦʪʘ ʨʝʟʝʢʮʽʾ ʩʪʘʥʦʚʠʣʘ 82,9 %, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʟʘʣʠʰʢʦʚʦʤʫ 

ʦʙô̒ ʤʫ 3 ʩʤ3. ʊʦʪʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʫ 16 ʧʘʮʽʻʥʪʽʚ (24%), ʤʘʡʞʝ 

ʪʦʪʘʣʴʥʘ ï ʫ 11 ʧʘʮʽʻʥʪʽʚ (17%), ʩʫʙʪʦʪʘʣʴʥʘ ï ʫ 24 (36%), ʯʘʩʪʢʦʚʘ ï ʫ 15 

(23%). ʋ 73 % ʧʘʮʽʻʥʪʽʚ ʛʦʩʪʨʦʪʘ ʟʦʨʫ ʧʦʢʨʘʱʠʣʘʩʴ, ʘ ʫ 24% ʚʦʥʘ ʥʝ ʟʤʽʥʠʣʘʩʴ. 

ʇʦʣʷ ʟʦʨʫ ʧʦʢʨʘʱʠʣʠʩʴ ʫ 61,8% ʪʘ ʥʝ ʟʤʽʥʠʣʠʩʴ ʫ 5,5%. ʋʩʴʦʛʦ ʫ 27 ʧʘʮʽʻʥʪʽʚ 

(37%) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 32 ʫʩʢʣʘʜʥʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʙʫʣʠ 

ʩʠʥʫʩʠʪ ʽ ʣʽʢʚʦʨʝʷ (14% ʪʘ 10% ʚʽʜʧʦʚʽʜʥʦ). 6 ʧʘʮʽʻʥʪʘʤ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʥʘʩʪʫʧʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ ʯʝʨʝʟ ʘʛʨʝʩʠʚʥʫ ʛʽʩʪʦʧʘʪʦʣʦʛʽʶ ʧʫʭʣʠʥʠ. 

ʃʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʫ ʜʘʥʽʡ ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʝʥʜʦʩʢʦʧʽʯʥʘ ʪʨʘʥʩʥʘʟʘʣʴʥʘ ʪʨʘʥʩʩʬʝʥʦʾʜʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʟ ʛʽʛʘʥʪʩʴʢʠʤʠ ʘʜʝʥʦʤʘʤʠ ʛʽʧʦʬʽʟʘ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʝʟʝʢʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʟʦʨʦʚʠʭ 

ʬʫʥʢʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ɽʊʊʈ ʘʜʝʥʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʪʦʪʘʣʴʥʦʾ 

ʨʝʟʝʢʮʽʾ ʧʫʭʣʠʥʠ ʪʘ ʝʥʜʦʢʨʠʥʦʣʦʛʽʯʥʦʾ ʨʝʤʽʩʽʾ ʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʢʨʦʤʝʛʘʣʽʻʶ, 

ʥʘʚʽʪʴ ʩ ʰʠʨʦʢʠʤ ʩʫʧʨʘʩʝʣʷʨʥʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ. ɽʊʊʈ ʥʝ ʧʦʚô̫ ʟʘʥʘ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʩʝʨʡʦʟʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʻ ʮʽʣʢʦʤ ʙʝʟʧʝʯʥʦʶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʚʽʜʯʝʥʠʤʠ ʥʝʡʨʦʭʽʨʫʨʛʘʤʠ. 
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ɸʉʂɸʈʀɼʆɿ: ʉʀʄʇʊʆʄʀ, ʇʈʀʏʀʅʀ, ʄɽʊʆɼʀ ʃɯʂʋɺɸʅʅʗ ʊɸ 

ʇʈʆʌɯʃɸʂʊʀʂʀ. ɸʅɸʃɯɿ ɿɸʍɺʆʈʖɺɸʅʆʉʊɯ ɼɯʊɽʁ ʅɸ 

ɸʉʂɸʈʀɼʆɿ ʋ ɿɸʂɸʈʇɸʊʉʔʂɯʁ ʆɹʃɸʉʊɯ ʇʈʆʊʗɻʆʄ 

2019-2020 ʈʆʂɯɺ 

 

ɯʰʪʚʘʥʽ ʂʘʪʝʨʠʥʘ ɽʜʫʘʨʜʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɼɺʅɿ çʋɾʅʋè 

ʏʫʤʘʢ ʄʘʢʩʠʤ ɺʘʩʠʣʴʦʚʠʯ, 

ʢ.ʙ.ʥ, ʜʦʮʝʥʪ 

 

ɸʥʦʪʘʮʽʷ: ɸʩʢʘʨʠʜʠ ʻ ʧʘʨʘʟʠʪʘʤʠ ʣʶʜʠʥʠ ʪʘ ʩʩʘʚʮʽʚ, ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʧʦʚʩʶʜʥʦ. ɿʙʫʜʥʠʢʦʤ ʘʩʢʘʨʠʜʦʟʫ ʚ ʣʶʜʠʥʠ ʻ Ascaris lumbricoides. ɼʘʥʘ 

ʧʫʙʣʽʢʘʮʽʷ ʨʦʟʛʣʷʜʘʻ ʩʠʤʧʪʦʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʻ ʮʝʡ ʟʙʫʜʥʠʢ ʪʘ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʽ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. ɺʦʥʠ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʟʥʘʪʠ 

ʯʘʩʪʦʪʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʘʩʢʘʨʠʜʦʟʦʤ ʚ ʩʚʦʾʡ ʤʽʩʮʝʚʦʩʪʽ (ʜʣʷ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʮʝ ʻ 

ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ) ʪʘ ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʩʢʘʨʠʜʦʟ, ʧʘʨʘʟʠʪʦʣʦʛʽʷ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʜʽʪʠ, 

ʜʽʘʛʥʦʩʪʠʢʘ, ʣʽʢʫʚʘʥʥʷ. 

 

ɺʩʪʫʧ: ʗʢ ʥʝ ʜʠʚʥʦ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʩʦʪʥʽ 

ʛʝʣʴʤʽʥʪʽʚ ʽ ʥʘʡʧʨʦʩʪʽʰʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʣʶʜʠʥʠ. 

ʄʝʜʠʮʠʥʘ ʜʦʩʷʛʣʘ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟ ʮʠʤʠ ʭʚʦʨʦʙʘʤʠ. ʇʨʦʪʝ 

ʧʨʦʙʣʝʤʘ ʜʘʣʝʢʘ ʚʽʜ ʚʠʨʽʰʝʥʥʷ, ʘ ʩʠʪʫʘʮʽʷ ʟ ʧʘʨʘʟʠʪʦʟʘʤʠ ʚ ʋʢʨʘʾʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʦʶ. ʊʘʢ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʝʨʝʜ ʮʠʭ ʭʚʦʨʦʙ ʻ 

ʘʩʢʘʨʠʜʦʟ. 

ɸʩʢʘʨʠʜʦʟ-ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʫʨʘʞʘʻʪʴʩʷ ʪʦʥʢʠʡ ʢʠʰʢʽʚʥʠʢ 

ʣ ʜʁʠʥʠ. ɸʩʢʘʨʠʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʠʧʫ ʢʨʫʛʣʽ ʯʝʨʚʠ. ʎʽ ʧʘʨʘʟʠʪʠ ʜʫʞʝ ʰʚʠʜʢʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ: ʟʘ ʦʜʥʫ ʜʦʙʫ ʜʦʨʦʩʣʘ ʩʘʤʢʘ ʤʦʞʝ ʚʽʜʢʣʘʜʘʪʠ ʧʨʠʙʣʠʟʥʦ 

200 ʪʠʩʷʯ ʷʻʮʴ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʬʝʢʘʣʽʷʤʠ [1, ʩ. 14]. 

ʃʶʜʠʥʘ ʟʘʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʥʝʤʠʪʽ ʦʚʦʯʽ, ʟʘʙʨʫʜʥʝʥʫ ʚʦʜʫ ʪʘ ʙʨʫʜʥʽ ʨʫʢʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʘʩʢʘʨʠʜʘʤʠ ʟʘʨʘʞʘʶʪʴʩʷ ʜʽʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝʜʦʩʪʘʪʥʴʦ 
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ʜʦʪʨʠʤʫʶʪʴʩʷ ʛʽʛʽʻʥʠ. ɼʽʘʛʥʦʩʪʠʢʘ ʘʩʢʘʨʠʜʦʟʫ ʻ ʟʘʪʨʫʜʥʝʥʦʶ, ʘʜʞʝ ʟʘ 

ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʟʠʪʽʚ ʭʚʦʨʦʙʘ ʧʨʦʭʦʜʠʪʴ ʙʝʟʩʠʤʧʪʦʤʥʦ.  

ɻʦʩʪʨʦ ʚʠʨʘʞʝʥʠʡ ʘʩʢʘʨʠʜʦʟ ʤʘʻ 2 ʩʪʘʜʽʾ. ʃʝʛʝʥʝʚʘ ʩʪʘʜʽʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʘʰʣʝʤ, ʙʦʣʝʤ ʫ ʛʨʫʜʷʭ, ʟʘʜʫʭʦʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʽʛʨʘʮʽʻʶ 

ʘʩʢʘʨʠʜ ʫ ʣʝʛʝʥʷʭ ʽ ʨʫʡʥʫʚʘʥʥʷʤ ʩʪʽʥʦʢ ʢʘʧʽʣʷʨʽʚ ʽ ʪʢʘʥʠʥ ʘʣʴʚʝʦʣ. ʄʦʞʝ ʙʫʪʠ 

ʢʨʦʧʠʚʥʠʮʷ ʟ ʩʠʣʴʥʠʤ ʩʚʝʨʙʝʞʝʤ. ʂʠʰʢʦʚʘ ʩʪʘʜʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʘʧʝʪʠʪʫ, ʙʦʣʷʤʠ ʚ ʞʠʚʦʪʽ, ʜʠʩʧʝʧʩʠʯʥʠʤʠ ʨʦʟʣʘʜʘʤʠ, ʥʫʜʦʪʦʶ, ʙʣʶʚʦʪʦʶ ʪʘ 

ʧʽʜʚʠʱʝʥʦʶ ʩʪʦʤʣʶʚʘʥʽʩʪʶ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʘʩʢʘʨʠʜʠ ʩʪʘʶʪʴ ʩʪʘʪʝʚʦʟʨʽʣʠʤʠ 

ʚʠʜʽʣʷʶʪʴ ʽʥʛʽʙʽʪʦʨʠ ʪʨʠʧʩʠʥʫ ʽ ʭʝʤʦʪʨʠʧʩʠʥʫ, ʯʠʤ ʧʦʜʨʘʟʥʶʶʪʴ ʩʪʽʥʢʫ 

ʢʠʰʢʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʩʤʦʢʪʫʚʘʥʥʷ ʨʝʯʦʚʠʥ ʪʘ 

ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʪʨʘʚʣʝʥʥʷ [2, ʩ. 521].  

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʘʩʢʘʨʠʜʦʟʫ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʪʠʛʣʠʩʪʷʥʥʽ 

ʧʨʝʧʘʨʘʪʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʽʾ, ʥʘʧʨʠʢʣʘʜ ʤʝʙʝʥʜʘʟʦʣ, ʣʝʚʘʤʽʟʦʣ ʪʘ ʽʥʰʽ. 

ʊʘʢʦʞ ʚ ʢʦʤʧʣʝʢʩʽ ʧʨʠʟʥʘʯʘʶʪʴ ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʧʨʝʧʘʨʘʪʠ, ʱʦʙ ʧʦʧʝʨʝʜʠʪʠ 

ʧʦʩʠʣʝʥʥʷ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ [3, ʩ. 225].  

ʇʨʦʬʽʣʘʢʪʠʢʘ ʚʢʣʶʯʘʻ ʧʨʘʚʠʣ ʜʦʪʨʠʤʘʥʥʷ ʛʽʛʽʻʥʠ, ʨʝʪʝʣʴʥʝ ʤʠʪʪʷ ʦʚʦʯʽʚ 

ʪʘ ʚʞʠʚʘʥʥʷ ʢʠʧôʷʯʝʥʦʾ. ɼʦ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴ ʚʠʷʚʣʝʥʥʷ ʽ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʧʨʦʚʦʜʷʪʴ ʤʘʩʦʚʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ 

ʘʩʢʘʨʠʜʦʟ. ʊʘʢʦʞ ʧʦʧʝʨʝʜʞʝʥʥʷ ʬʝʢʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ, ʙʣʘʛʦʫʩʪʨʽʡ 

ʛʨʦʤʘʜʩʴʢʠʭ ʚʙʠʨʘʣʝʥʴ ʪʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ [2, ʩ. 521].  

ʎʽʣʴ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʘʩʢʘʨʠʜʦʟ ʟ ʩʝʣʝʢʪʠʚʥʠʤ ʚʠʦʢʨʝʤʣʝʥʥʷʤ ʩʪʘʪʠʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʝʜ ʜʽʪʝʡ ʜʦ 17 ʨʦʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ʇʨʦʪʷʛʦʤ 2019-2022 ʨʦʢʽʚ ʜʦ ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ɼʋ çɿʘʢʘʨʧʘʪʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ ʄʆɿ ʋʢʨʘʾʥʠè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 513446 ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʧʘʨʘʟʠʪʦʟʽʚ. ʉʪʘʪʠʩʪʠʯʥʦʶ ʙʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʻ ʨʽʯʥʠʡ ʟʚʽʪ ʮʽʻʾ 

ʫʩʪʘʥʦʚʠ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʢʽʣʴʢʽʩʪʴ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʘʩʢʘʨʠʜʦʟ ʩʝʨʝʜ ʥʠʭ, ʯʠʩʝʣʴʥʦʛʦ ʩʧʝʢʪʨʫ ʭʚʦʨʦʙ 

ʩʝʨʝʜ ʜʽʪʝʡ ʜʦ 17 ʨʦʢʽʚ. ʂʦʞʥʫ ʦʜʠʥʠʮʶ ʜʦʩʣʽʜʞʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ 



172 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʪʨʴʦʤʘ ʛʦʣʦʚʥʠʤʠ ʦʧʮʽʷʤʠ: ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʘʩʢʘʨʠʜʦʟ, ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙʠ ʥʘ 

100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘ 100 ʪʠʩʷʯ ʩʝʨʝʜ ʜʽʪʝʡ. ɿʽʙʨʘʥʽ ʜʘʥʽ ʙʫʣʦ ʚʥʝʩʝʥʦ ʚ 

ʪʘʙʣʠʮʽ Excel.  

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʘʥʘʣʽʪʠʯʥʦ 

ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʤʘʪʝʨʽʘʣ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʚ ʦʢʨʝʤʽ 

ʧʽʜʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ: ɿʘ ʜʘʥʠʤʠ ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ɼʋ 

çɿʘʢʘʨʧʘʪʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʆɿ 

ʋʢʨʘʾʥʠè ʫ 2019 ʨʦʮʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 321753 ʢʽʣʴʢʽʩʪʴ ʘʥʘʣʽʟʽʚ, ʩʝʨʝʜ ʥʠʭ 4862 

ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ. ʅʘʪʦʤʽʩʪʴ, ʫ 2020 ʨʦʮʽ 191693 ʢʽʣʴʢʽʩʪʴ ʘʥʘʣʽʟʽʚ, ʩʝʨʝʜ 

ʥʠʭ ʧʦʟʠʪʠʚʥʘ ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ 3158. 

ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʫ 2020 ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʟʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʧʘʨʘʟʠʪʦʟʽʚ ʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʴ. ʇʨʠʯʠʥʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʫʚʘʛʠ 

ʩʫʩʧʽʣʴʥʦʩʪʽ ʥʘ ʙʦʨʦʪʴʙʽ ʟ ʢʦʨʦʥʘʚʽʨʫʩʥʦʶ ʽʥʬʝʢʮʽʻʶ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʟʥʠʟʠʣʦ 

ʢʽʣʴʢʽʩʪʴ ʘʥʘʣʽʟʽʚ ʥʘ ʧʘʨʘʟʠʪʦʟʠ, ʘ ʡ ʩʧʨʦʚʦʢʫʚʘʣʦ ʜʦʜʘʪʥʽʡ ʧʨʠʨʽʩʪ ʫ ʚʠʷʚʣʝʥʥʽ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʘʥʫ ʩʠʪʫʘʮʽʶ ʽʣʶʩʪʨʫʻ ʥʘʩʪʫʧʥʘ ʜʽʘʛʨʘʤʘ (ʨʠʩ. 1) 
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ʂʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 2019 ʂʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 2020 

ʈʠʩ 1. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʧʘʨʘʟʠʪʦʟʠ ʫ 2019 ʪʘ 2020 ʨʦʢʘʭ 

ʂʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ ʉʝʨʝʜ ʥʠʭ ʧʦʟʠʪʠʚʥʽ 
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ʊʘʙʣʠʮʷ 1 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʘʨʘʟʠʪʦʟʘʤʠ ʥʘʩʝʣʝʥʥʷ ʦʙʣ. ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ 

  

ɸʩʢʘʨʠʜʦʟ ʊʨʠʭʦʮʝʬʘʣʴʦʟ ɽʥʪʝʨʦʙʽʦʟ ʃʷʤʙʣʽʦʟ 

2019 2020 2019 2020 2019 2020 2019 2020 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ 100 ʪʠʩ. 

ʥʘʩ. 227,1 140 34,7 22,3 98,5 66,9 26,2 22,2 

 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʘʩʢʘʨʠʜʦʟʦʤ ʥʘ 100 ʪʠʩʷʯ ʦʩʽʙ ʫ 2019 ʨʦʮʽ ʩʢʣʘʣʘ 227,1 , ʘ 

ʫ 2020 ʨʦʮʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ 100 ʪʠʩʷʯ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʣʠ 140 ʦʜʠʥʠʮʴ. 

ɺʽʜʤʽʯʘʻʪʴʩʷ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʪʝ ʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʾʭʥʷ ʚʝʣʠʯʠʥʘ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ɯʥʚʘʟʠʚʥʽʩʪʴ ʜʘʥʦʶ 

ʥʦʟʦʣʦʛʽʻʶ ʩʝʨʝʜ ʜʽʪʝʡ ʫ 2019 ʨʦʮʽ ʜʦʩʷʛʣʘ ʚʽʜʤʽʪʢʠ ʚ 567,1 ʦʜʠʥʠʮʴ, ʘ ʫ 

2020-393 ʦʜʠʥʠʮʴ. ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʪʝ, ʱʦ ʜʽʪʠ ʜʦ 17 ʨʦʢʽʚ ʯʘʩʪʽʰʝ 

ʚʠʚ̫ʣʷʣʠʩʴ ʥʦʩʽʷʤʠ ʜʘʥʠʭ ʧʘʨʘʟʠʪʽʚ, ʥʽʞ ʜʦʨʦʩʣʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʥʘʣʝʞʥʠʤ 

ʜʦʪʨʠʤʘʥʥʷʤʠ ʦʩʽʙ ʜʦ 17 ʨʦʢʽʚ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ 

ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ. 

 

 

ɼʽʘʛʥʦʩʪʫʚʘʪʠ ʘʩʢʘʨʠʜʦʟ ʫ ʜʽʪʝʡ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ɸʩʢʘʨʠʜʦʟ ʤʦʞʝ 

ʧʨʦʭʦʜʠʪʠ ʙʝʟʩʠʤʧʪʦʤʥʦ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʝʥʪʝʨʦʙʽʦʟʫ. ʇʝʨʰʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʙʣʽʜʽʩʪʴ ʰʢʽʨʠ, ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʧʦʷʚʘ ʟʘʧʘʭʫ ʟ ʨʦʪʘ ʧʽʩʣʷ 

ʩʥʫ. 
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ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʘʩʢʘʨʠʜʦʟ ʥʘ 

100 ʪʠʩ ʥʘʩʝʣʝʥʥʷ ʫ 2019 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʘʩʢʘʨʠʜʦʟ ʥʘ 

100 ʪʠʩ ʥʘʩʝʣʝʥʥʷ ʫ 2020 

ʈʠʩ 2. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʘʩʢʘʨʠʜʦʟ ʜʽʪʝʡ ʜʦ 17 ʨʦʢʽʚ ʥʘ 100 ʪʠʩ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʚʠʧʘʜʢʽʚ 
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ʗʢʱʦ ʜʠʪʠʥʘ ʾʩʪʴ ʪʘʢ ʩʘʤʦ, ʘʣʝ ʭʫʜʥʝ, ʤʘʻ ʥʝʩʧʦʢʽʡʥʠʡ ʩʦʥ, ʟʙʫʜʣʠʚʘ ʪʘ 

ʤʘʻ ʙʦʣʽ ʚ ʞʠʚʦʪʽ-ʮʝ ʚʩʝ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʘʤʠ ʘʩʢʘʨʠʜʦʟʫ. ʇʨʠ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ 

ʧʘʨʘʟʠʪʦʟʫ ʫ ʜʽʪʝʡ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʴ ʘʚʽʪʘʤʽʥʦʟ, ʯʝʨʝʟ ʧʦʛʣʠʥʘʥʥʷ ʘʩʢʘʨʠʜʘʤʠ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʪʘʤʽʥʽʚ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʪʨʘʚʣʝʥʥʷ 

ʽ ʚʩʤʦʢʪʫʚʘʥʥʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ ʽ ʧʨʠʻʜʥʘʥʥʷ ʩʫʧʫʪʥʽʭ 

ʟʘʭʚʦʨʶʚʘʥʴ [4, ʩ. 136]. 

ʆʙʛʦʚʦʨʝʥʥʷ: ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʦʪʨʠʤʘʥʽ ʚʽʜ ɼʋ çɿʘʢʘʨʧʘʪʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʆɿ ʋʢʨʘʾʥʠè, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʽʦʜ 2019-2020 ʨʦʢʽʚ ʚʽʜʙʫʣʦʩʴ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʧʘʨʘʟʠʪʦʟʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʧʦʯʘʪʢʦʤ ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʧʘʥʜʝʤʽʾ, ʷʢʘ ʚʽʜʚʝʣʘ ʫʚʘʛʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʽʜ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʦʪʝ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʷʚʣʝʥʥʷ ʘʩʢʘʨʠʜʦʟʫ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʥʘʣʽʟʽʚ. ɼʘʥʫ 

ʩʠʪʫʘʮʽʶ ʽʣʶʩʪʨʫʻ ʪʘʙʣʠʮʷ 1. ʎʷ ʽʥʚʘʟʽʷ ʻ ʥʝʙʝʟʧʝʯʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʜʘʪʥʘ 

ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ: 

ʢʠʰʢʦʚʘ ʥʝʧʨʦʭʽʜʥʽʩʪʴ, ʘʧʝʥʜʠʮʠʪ, ʧʦʰʢʦʜʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʪʽʥʢʠ ʢʠʰʢʽʚʥʠʢʘ 

ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʧʝʨʠʪʦʥʽʪʫ. ʊʘʢʦʞ ʘʩʢʘʨʠʜʠ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚ 

ʧʝʯʽʥʢʫ ʽ ʚʠʢʣʠʢʘʪʠ ʘʙʩʮʝʩʠ ʟ ʨʦʟʚʠʪʢʦʤ ʤʝʭʘʥʽʯʥʦʾ ʞʦʚʪʷʥʠʮʽ [2, ʩ. 521]. 

ʆʩʦʙʣʠʚʦ ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʦʩʦʙʠ ʜʦ 17 ʨʦʢʽʚ. ɼʘʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠʩʴ ʽʥʚʘʟʦʚʘʥʠʤʠ. ʎʝ ʥʘʰʪʦʚʭʫʻ 

ʥʘ ʜʫʤʢʫ, ʱʦ ʜʽʪʠ ʟʥʘʯʥʦ ʛʽʨʰʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʯʥʠʭ 

ʧʨʘʚʠʣ. ʉʘʤʝ ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʨʦʟʚʠʚʘʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʘʨʘʟʠʪʦʟʽʚ ʩʝʨʝʜ ʜʽʪʝʡ. ɼʝʨʞʘʚʘ ʚʞʝ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʟʨʦʙʠʣʘ ʚʘʛʦʤʽ 

ʢʨʦʢʠ: ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʪʝʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ˇʨʫʥʪʽʚ, ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʽ ʜʠʪʷʯʠʭ ʩʘʜʦʯʢʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʙʫʜʥʠʢʽʚ ʧʘʨʘʟʠʪʘʨʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʊʘʢʦʞ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʙ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʛʨʦʤʘʜʩʴʢʦ 

ʧʨʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʜʦʪʨʠʤʘʥʴ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ ʫ ʰʢʦʣʘʭ ʪʘ ʩʘʜʦʯʢʘʭ. 

ɺʠʩʥʦʚʦʢ: ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʜʝʢʽʣʴʢʘ ʚʠʩʥʦʚʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʥʝ ʚʘʨʪʦ ʥʝʭʪʫʚʘʪʠ ʧʘʨʘʟʠʪʦʟʘʤʠ, ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ, ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟʘʨʘʞʝʥʥʷ ʥʘ ʥʠʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʯʘʪʦʢʦʤ 

ʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʧʘʥʜʝʤʽʾ. ʇʦ-ʜʨʫʛʝ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʘʨʘʟʠʪʦʟʽʚ ʧʨʠʧʘʜʘʻ ʥʘ 
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ʘʩʢʘʨʠʜʦʟ (ʪʘʙʣ. 1). ʆʩʦʙʣʠʚʦ ʫʨʘʟʣʠʚʠʤʠ ʜʦ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʦʩʦʙʠ ʜʦ 

17 ʨʦʢʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʥʘʣʝʞʥʠʤ ʜʦʪʨʠʤʘʥʥʷʤʠ ʜʽʪʝʡ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ. ɼʘʥʫ ʩʠʪʫʘʮʽʶ 

ʽʣʶʩʪʨʫʻ ʜʽʘʛʨʘʤʘ (ʨʠʩ. 2). ʇʦ-ʪʨʝʪʻ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ ʮʽʻʾ ʭʚʦʨʦʙʠ 

ʧʦʪʨʽʙʥʦ ʚʞʠʪʠ ʨʷʜ ʟʘʭʦʜʽʚ: ʟʘʙʝʟʧʝʯʠʪʠ ʩʘʥʽʪʘʨʥʠʡ ʙʣʘʛʦʫʩʪʨʽʡ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʪʘ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ ʘʩʢʘʨʠʜʦʟʽʚ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆɰ ʊɽʈɸʇɯɰ ʇʈʀ 

ɿɸʇɸʃʔʅʀʍ ɿɸʍɺʆʈʖɺɸʅʅʗʍ ʂʀʐʂɯɺʅʀʂɸ 

 

ʂʘʥʴʦʚʩʴʢʘ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʣʝʱʫʢ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ, 

ʆʣʽʡʥʠʢ ɯʚʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʠ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʠʰʢʽʚʥʠʢʘ (ɿɿʂ), ʘ ʩʘʤʝ: ʭʚʦʨʦʙʘ ʂʨʦʥʘ 

(ʍʂ) ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ (ʅɺʂ) ï ʮʝ ʭʨʦʥʽʯʥʽ ʟʘʧʘʣʴʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʥʝʚʽʜʦʤʦʾ ʝʪʽʦʣʦʛʾ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʝʮʠʜʠʚʫʶʯʠʤ ʧʝʨʝʙʽʛʦʤ. ʆʜʥʠʤ ʟ̔ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽ 

ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ʣʽʢʫʚʘʥʥʽ ɿɿʂ ʻ ʙʽʦʣʦʛʽʯʥʘ ʪʝʨʘʧʽʷ. ʇʝʨʰʦʶ ʛʨʫʧʦʶ 

ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ̔ʥʛʽʙʽʪʦʨʠ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ. ɼʘʥʘ ʩʪʨʘʪʝʛʽʷ ʣʽʢʫʚʘʥʥʷ 

ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ: ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʾʭ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʘʙʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʾ 

ʪʝʨʘʧʽʾ ʧʨʠ ʭʚʦʨʦʙʽ ʂʨʦʥʘ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʚʠʨʘʟʢʦʚʦʤʫ ʢʦʣʽʪʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʪʝʟ ʦʩʥʦʚʦʶ ʙʫʣʠ ʽʥʦʟʝʤʥʽ 

ʧʫʙʣʽʢʘʮʽʾ, ʥʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʜʦʧʦʚʽʜʽ ʧʨʦʚʽʜʥʠʭ ʬʘʭʽʚʮʽʚ ʩʚʽʪʫ ʫ ʛʘʣʫʟʽ 

ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ  ʜʦʩʣʽʜʞʝʥʥʷ ʄʽ 

ʜʞʠʥ ʂʽʤ ʟ ʚʽʜʜʽʣʝʥʥʷ ʧʝʜʽʘʪʨʽʾ, ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʉʝʤʩʫʥʛ, ʉʝʫʣ, ʂʦʨʝʷ 

2011 ʨʦʢʫ (https://doi.org/10.1111/j.1651-2227.2010.01938.x), ʫ ʷʢʦʤʫ ʦʮʽʥʶʚʘʣʠ 

ʧʘʮʽʻʥʪʽʚ, ʢʦʪʨʽ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ ʟʘ ʩʭʝʤʘʤʠ çtop-downè (çʟʚʝʨʭʫ-ʚʥʠʟè) ʽ 

çstep-upè (çʧʦʩʪʫʧʦʚʦè) ʯʝʨʝʟ 8 ʪʠʞʥʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʟ ʧʝʨʽʦʜʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 1 ʨʦʢʫ. ɿ 29 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽʥʬʣʽʢʩʠʤʘʙ: 11 

ʚʠʧʘʜʢʽʚ (ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʨʘʧʽʾ), ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʛʨʫʧʠ 

çstep-up è, ʽ 18 ʚʠʧʘʜʢʽʚ ʽʟ ʧʦʤʽʨʥʦʶ ʘʙʦ ʚʘʞʢʦʶ ʍʂ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ 
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ʛʨʫʧʘ çtop-downè. ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʰʢʘʣʦʶ ʧʝʜʽʘʪʨʠʯʥʦʛʦ 

ʽʥʜʝʢʩʫ ʘʢʪʠʚʥʦʩʪʽ ʭʚʦʨʦʙʠ ʂʨʦʥʘ (PCDAI - Pediatric Crohnôs Disease Activity 

Index). 

ʏʝʨʝʟ 8 ʪʠʞʥʽʚ ʨʝʤʽʩʽʷ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʫ 3-ʦʭ ʟ 11 ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ 

çstep upè ʪʘ ʫ 16 ʽʟ 18 ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ çtop-downè. ʏʝʨʝʟ 1 ʨʽʢ ʨʝʤʽʩʽʷ 

ʟʙʝʨʽʛʘʣʘʩʷ ʫ 5-ʪʠ ʟ 11 ʧʘʮʽʻʥʪʽʚ ʽ ʫ 15 ʟ 18 ʧʘʮʽʻʥʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧʘʭ. 

ʈʽʚʝʥʴ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ, ʰʚʠʜʢʽʩʪʴ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ, ʦʮʽʥʢʘ 

PCDAI ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʚ ʛʨʫʧʽ çtop-downè. ʂʨʽʤ ʪʦʛʦ, 

ʯʝʨʝʟ 1 ʨʽʢ ʧʝʨʠʘʥʘʣʴʥʽ ʥʦʨʠʮʽ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʽ ʫ 100% ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʣʘʥʫ ʣʽʢʫʚʘʥʥʷ çtop-downè, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 50% ʧʘʮʽʻʥʪʽʚ, 

ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʧʦʩʪʫʧʦʚʝ ʣʽʢʫʚʘʥʥʷ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʦʩʣʽʜʞʝʥʥʷ ɹʝʥʘ ʂʘʥʘ ʟ ʚʽʜʜʽʣʝʥʥʷ ʧʝʜʽʘʪʨʽʾ, 

ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ʉʝʤʩʫʥʛ, ʉʝʫʣ, ʂʦʨʝʷ 2016 ʨʦʢʫ 

(DOI:10.1093/ecco-jcc/jjw086) ʧʨʦ ʚʧʣʠʚ ʨʘʥʥʴʦʾ ʪʘ ʧʽʟʥʴʦʾ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʽʤʫʥʦʩʫʧʨʝʩʽʾ ʥʘ ʟʘʛʦʻʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʽʚʥʠʢʘ, ʫ ʷʢʦʤʫ 

ʧʨʦʩʧʝʢʪʠʚʥʫ ʢʦʛʦʨʪʫ ʟ 76 ʧʘʮʽʻʥʪʽʚ ʽʟ ʍʂ, ʢʦʪʨʽ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ 

ʽʥʬʣʽʢʩʠʤʘʙʦʤ ʪʘ ʘʟʘʪʽʦʧʨʠʥʦʤ, ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ ʪʠʭ, ʭʪʦ ʤʘʚ ʟʚʠʯʘʡʥʠʡ 

ʧʽʜʭʽʜ çstep-upè, ʽ ʪʠʭ, ʭʪʦ ʦʪʨʠʤʫʚʘʚ ʢʦʤʙʽʥʦʚʘʥʫ ʪʝʨʘʧʽʶ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ. ʋ ʚʠʩʥʦʚʢʫ, ʥʘ 54-ʤʫ ʪʠʞʥʽ ʧʘʮʽʻʥʪʠ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʨʘʥʥʶ ʢʦʤʙʽʥʦʚʘʥʫ ʪʝʨʘʧʽʶ, ʤʘʣʠ ʟʥʘʯʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʦʻʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʭʪʦ ʧʝʨʝʡʰʦʚ ʥʘ ʢʦʤʙʽʥʦʚʘʥʫ 

ʽʤʫʥʦʩʫʧʨʝʩʽʶ (74% ʧʨʦʪʠ 42% ʚʽʜʧʦʚʽʜʥʦ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

çʚʽʢʥʦ ʤʦʞʣʠʚʦʩʪʝʡè ʤʦʞʝ ʙʫʪʠ ʢʦʨʦʪʰʠʤ.  

ɸʣʝ ʚʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥʠ ʻ ʯʘʩʪʘ ʚʪʨʘʪʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʠʨʦʙʣʝʥʥʷ ʦʨʛʘʥʽʟʤʦʤ 

ʘʥʪʠʘʥʪʠʪʽʣ, ʪʦʙʪʦ ʚʣʘʩʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʇʝʨʚʠʥʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʨʝʧʘʨʘʪʠ ʚ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʟʘʬʽʢʩʦʚʘʥʘ ʫ 30% ʭʚʦʨʠʭ, 20% ʧʘʮʽʻʥʪʽʚ ʚʪʨʘʯʘʣʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ 1-ʛʦ ʨʦʢʫ, ʱʝ 13%ï  ʱʦʨʦʢʫ ʥʘʜʘʣʽ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ 
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ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ ʽʥʰʽ ʧʨʝʧʘʨʘʪʠ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ 

ʽʥʛʽʙʽʪʦʨʽʚ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ ʤʦʞʥʘ ʧʨʠʟʥʘʯʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʘʛʝʥʪʠ 

ʽʥʰʦʛʦ ʢʣʘʩʫ: ʤʝʩʘʣʘʟʠʥ, ʽʥʛʽʙʽʪʦʨʠ ʷʥʫʩ-ʢʽʥʘʟʠ (ʪʦʬʘʮʠʪʠʥʽʙ), ʘʙʦ 

ʘʥʪʠʽʥʪʝʛʨʠʥʦʚʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ (ʚʝʜʦʣʽʟʫʤʘʙï ɽʥʪʠʚʽʦ). ʄʝʪʘʘʥʘʣʽʟ 

ʜʘʥʠʭ ʧʦʢʘʟʘʚ ʚʠʱʫ ʯʘʩʪʦʪʫ ʢʣʽʥʽʯʥʦʾ ʨʝʤʽʩʽʾ ʪʘ ʟʘʛʦʻʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʅɺʂ ʚʝʜʦʣʽʟʫʤʘʙʦʤ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ. ɺʝʜʦʣʽʟʫʤʘʙ(ʪʦʨʛʦʚʘ ʥʘʟʚʘ: ɽʥʪʠʚʽʦ) ï ʮʝ ʤʦʥʦʢʣʦʥʘʣʴʥʝ 

ʘʥʪʠʪʽʣʦ, ʷʢʝ ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʤ ʨʝʮʝʧʪʦʨʦʤ 

ʽʥʪʝʛʨʠʥʦʤ-Ŭ4ɓ7, ʱʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʣʽʤʬʦʮʠʪʘʭ ʧʘʤôʷʪʽ ʢʣʘʩʫ 

ʊ-ʭʝʣʧʝʨʽʚ. ɿʚôʷʟʫʶʯʠʩʴ ʟ ʽʥʪʝʛʨʠʥʦʤ-Ŭ4ɓ7 ʣʝʡʢʦʮʠʪʽʚ, ʧʨʝʧʘʨʘʪ ʙʣʦʢʫʻ ʡʦʛʦ 

ʘʢʪʠʚʘʮʽʶ ʪʘ ʘʜʛʝʟʽʶ ʜʦ ʣʽʛʘʥʜʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʫ MAdCAM-1, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʤʽʛʨʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʪʢʘʥʠʥʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 

ʊʦʤʫ ɽʥʪʠʚʽʦ
 
ʱʝ ʥʘʟʠʚʘʶʪʴ ʽʥʛʽʙʽʪʦʨʦʤ ʤʽʛʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʅɺʂ ʪʘ ʍʂ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʘʣʛʦʨʠʪʤ ʣʽʢʫʚʘʥʥʷ ɿɿʂ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ çstep-up è ʜʦ ʩʪʨʘʪʝʛʽʾ ʨʘʥʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ çtop-downè. ɿʘ 

ʫʤʦʚʠ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ ʥʝʦʙʭʽʜʥʦ ʧʨʠʻʜʥʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ 

ʙʽʦʣʦʛʽʯʥʦʾ ʪʝʨʘʧʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ 

ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʙʽʦʣʦʛʽʯʥʘ ʪʝʨʘʧʽʷ ʙʝʟʩʫʤʥʽʚʫ ʩʧʨʠʷʻ ʰʚʠʜʰʽʡ ʨʝʤʽʩʽʡ ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ, ʘʣʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʜʽʾ 

ʧʨʝʧʘʨʘʪʽʚ, ʾʭ ʜʦʟʫʚʘʥʥʷ, ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʪʫʧʽʥʴ ʚʘʞʢʦʩʪʽ ʧʘʮʽʻʥʪʘ. 
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ɸʅɸʊʆʄʆ-ʌʋʅʂʎɯʆʅɸʃʔʅɯ ʇɽʈɽɼʋʄʆɺʀ ʈʆɿɺʀʊʂʋ 

ʅɽʉʊɸɹɯʃʔʅʆʉʊɯ ɽʅɼʆʇʈʆʊɽɿʋ ʇɯʉʃʗ ʄʆʅʂɸʅɼʀʃʗʈʅʆɰ 

ɸʈʊʈʆʇʃɸʉʊʀʂʀ ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹʋ 

 

ʂʘʨʧʽʥʩʴʢʘ ʆʣʝʥʘ ɼʤʠʪʨʽʚʥʘ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʤʝʭʘʥʽʢʠ ɼʋ 

"ɯʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʽʾ ʭʨʝʙʪʘ ʪʘ ʩʫʛʣʦʙʽʚ 

ʽʤ. ʧʨʦʬ. ʄ. ɯ. ʉʠʪʝʥʢʘ ʅɸʄʅ ʋʢʨʘʾʥʠ" 

ɺʘʭʙʝʭ ʈʘʤʠ ʊʘʣʝʙ ʍʘʣʝʜ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ 

ɺʠʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ 

 

ɺʩʪʫʧ. ʄʦʥʦʢʦʥʜʠʣʷʨʥʝ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʚʽʜʥʦʚʣʶʻ 

ʥʦʨʤʘʣʴʥʫ ʢʽʥʝʤʘʪʠʢʫ ʪʘ ʬʫʥʢʮʽʶ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ, 

ʦʙʤʝʞʝʥʦʤʫ ʤʝʜʽʘʣʴʥʠʤ ʘʙʦ ʣʘʪʝʨʘʣʴʥʠʤ ʚʽʜʜʽʣʦʤ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʧʨʠʯʠʥʘʤʠ ʫʩʢʣʘʜʥʝʥʴ ʤʦʥʦʧʦʣʷʨʥʦʛʦ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʻ 

ʘʩʝʧʪʠʯʥʝ ʨʦʟʭʠʪʫʚʘʥʥʷ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ. ʄʘʻ ʧʦʪʝʥʮʽʘʣ ʙʫʪʠ 

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʦʪʘʣʴʥʦʤʫ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʶ ʚ 

ʧʝʚʥʠʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ, ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ, ʛʦʥʘʨʪʨʦʟ, 

ʫʩʢʣʘʜʥʝʥʥʷ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʚʪʦʨʠʥʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʚ ʦʧʝʨʦʚʘʥʦʤʫ ʩʫʛʣʦʙʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʪʘʪʽ, ʚʘʛʠ ʧʘʮʽʻʥʪʘ, ʝʪʽʦʣʦʛʽʾ ʛʦʥʘʨʪʨʦʟʫ, ʚʝʣʠʯʠʥʠ ʧʝʨʚʠʥʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʩʫʛʣʦʙʘ ʪʘ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 71 

ʧʘʮʽʻʥʪʘ ʫ ʚʽʮʽ ʚʽʜ 37 ʜʦ 83 ʨʦʢʽʚ. ʊʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʩʪʘʥʦʚʠʚ 

ʚʽʜ 3 ʜʦ 10 ʨʦʢʽʚ. ʋ 20 (28,2 %) ʧʘʮʽʻʥʪʽʚ ʚʠʥʠʢʣʠ ʧʨʦʙʣʝʤʠ ʟ 

ʝʥʜʦʧʨʦʪʝʟʦʚʘʥʠʤ ʩʫʛʣʦʙʦʤ ʫ ʚʠʛʣʷʜʠ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʬʨʦʥʪʘʣʴʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʫ 8 (40 %), ʟʤʝʥʰʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʩʫʛʣʦʙʘ - 12 
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(60 %), ʙʽʣʴ ʫ ʟʦʥʽ ʽʤʧʣʘʥʪʘʮʽʾ ï 10 (50 %). 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʽ 

ʜʦʦʧʝʨʘʮʽʡʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʤʦʥʦʢʘʥʜʠʣʷʨʥʦʛʦ 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. ɻʦʣʦʚʥʠʤ ʦʙʪʷʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʻ 

ʟʥʠʞʝʥʘ ʢʽʩʪʢʦʚʘ ʱʽʣʴʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʣʦʢʘʣʴʥʠʡ ʦʩʪʝʦʧʦʨʦʟ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ 

ʦʩʪʝʦʧʦʨʦʪʠʯʥʠʭ ʟʦʥ ʚ ʟʦʥʽ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ, ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʝʥʜʦʧʨʦʪʝʟʫ ʤʦʞʝ ʩʷʛʘʪʠ 100 %. ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʻ 

ʬʨʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʙʽʣʴʰʝ 10Á. ɯʥʰʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ 

ʟʘʡʚʘ ʚʘʛʘ, ʪʨʘʚʤʠ ʤʝʥʽʩʢʽʚ ʪʘ ʭʨʝʩʪʦʧʦʜʽʙʥʠʭ ʟʚôʷʟʦʢ, ʧʝʨʝʣʦʤʠ ʚʠʨʦʩʪʢʽʚ 

ʩʪʝʛʥʦʚʦʾ ʪʘ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ/ʘʙʦ ʟʥʘʯʥʦʶ 

ʬʨʦʥʪʘʣʴʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ɺʠʩʥʦʚʢʠ. ʄʦʥʦʢʦʥʜʠʣʷʨʥʝ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʻ 

ʥʘʜʽʡʥʠʤ, ʦʱʘʜʥʠʤ, ʤʘʣʦʪʨʘʚʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʛʦʥʘʨʪʨʦʟʫ, ʘʣʝ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʯʽʪʢʠʭ ʧʦʢʘʟʘʥʴ ʜʦ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠʩʷ ʟʥʘʢʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʝʥʜʦʧʨʦʪʝʟʫ. ʏʘʩʪʦ ʮʝ ʻ 

ʥʘʩʣʽʜʢʦʤ ʥʘʷʚʥʦʩʪʽ ʚ ʘʥʘʤʥʝʟʽ ʧʘʮʽʻʥʪʽʚ ʧʘʪʦʣʦʛʽʡ ʚ ʟʦʥʽ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ 

ʪʨʘʚʤ ʤʝʥʽʩʢʽʚ, ʟʚôʷʟʦʢ ʩʫʛʣʦʙʘ, ʧʝʨʝʣʦʤʽʚ ʚʠʨʦʩʪʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʦʧʦʨʦʟʜʘʪʥʦʩʪʽ ʢʽʥʮʽʚʢʠ. 

ɿʥʘʯʥʘ ʬʨʦʥʪʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʝ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʘ ʧʨʠ 

ʧʨʦʪʝʟʫʚʘʥʥʽ ʪʘʢʦʞ ʻ ʦʙʪʷʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ. ɿʥʠʞʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, 

ʷʢʝ ʧʨʦʛʨʝʩʫʻ ʟ ʚʽʢʦʤ, ʦʩʪʝʦʧʦʨʦʟ, ʻ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʝʥʜʦʧʨʦʪʝʟʫ.  
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ʆʎɯʅʂɸ ʗʂʆʉʊɯ ɾʀʊʊʗ ʇɸʎɯɭʊɯɺ ɯɿ ɺɸʈʀʂʆɿʅʆʖ ʍɺʆʈʆɹʆʖ 

ʅʀɾʅɯʍ ʂɯʅʎɯɺʆʂ 

 

ʂʦʥʶʭʦʚʘ ʄʘʨʛʘʨʠʪʘ ʉʝʨʛʽʾʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 6 ʢʫʨʩʫ 

ɯɯ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɻʦʥʯʘʨʦʚʘ ʅʘʪʘʣʷ ʄʠʢʦʣʘʾʚʥʘ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʾ  ̄2 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʘʨʠʢʦʟʥʘ ʭʚʦʨʦʙʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ - ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʚʠʥʥʦʶ ʚʘʨʠʢʦʟʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʧʦʚʝʨʭʥʝʚʠʭ ʚʝʥ. ɿʘ 

ʜʘʥʠʤʠ ɺʆʆɿ ʚʘʨʠʢʦʟʥʫ ʭʚʦʨʦʙʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʫ 40% ʞʽʥʦʢ 

ʪʘ 32% ʯʦʣʦʚʽʢʽʚ ʽʟ ʯʠʩʣʘ ʞʠʪʝʣʽʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ [1, 2]. 

ʅʘ ʪʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʠʢ ʪʘ ʚʘʨʽʘʥʪʽʚ ʣʽʢʫʚʘʥʥʷ 

ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ 

ʨʘʥʥʴʦʤʫ ʪʘ ʚʽʜʜʘʣʝʥʦʤʫ ʧʩ̔ʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨ̔ʦʜʽ [3, 4]. 

ʗʢʽʩʪʴ ʞʠʪʪʷ ï ʮʝ ʽʥʪʝʛʨʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʟʠʯʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ, 

ʝʤʦʮʽʡʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʚʦʨʦʛʦ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʡʦʛʦ 

ʩʫʙ'ʻʢʪʠʚʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ. ɸʥʘʣʽʟ ʷʢʦʩʪʽ ʞʠʪʪʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʭʚʦʨʦʛʦ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʥʥʷ [4, 5]. 

ʄʝʪʘ. ɺʠʷʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʠʭ ʥʘ ʚʘʨʠʢʦʟʥʫ 

ʭʚʦʨʦʙʫ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʜʦ ʪʘ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

Chronic Venous Insufficiency Questionnaire (CIVIQ2) ʦʧʠʪʫʚʘʯʘ. ɺʠʟʥʘʯʠʪʠ 

ʚʧʣʠʚ ʝʣʘʩʪʠʯʥʦʾ ʢʦʤʧʨʝʩʽʾ ʪʘ ʩʧʘʜʢʦʚʦʛʦ ʬʘʢʪʦʨʫ ʚ ʟʤʽʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

42 ʧʘʮʽʻʥʪʽʚ ʟʽ ʚʘʨʠʢʦʟʥʦʶ ʭʚʦʨʦʙʦʶ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ C2EpAs,pPr,o. ɯʟ ʥʠʭ 26 

ʞʽʥʦʢ, 16 ʯʦʣʦʚʽʢʽʚ. ʋʩʽʤ ʭʚʦʨʠʤ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʦʤʙʽʥʦʚʘʥʫ ʚʝʥʝʢʪʦʤʽʶ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʧʝʮʠʬʽʯʥʠʡ ʦʧʠʪʫʚʘʯ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʚʝʥʦʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ Chronic Venous Insufficiency Questionnaire (CIVIQ2) 
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ʜʦ ʪʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ: ʦʧʠʪʫʚʘʯ CIVIQ2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ 20 

ʧʠʪʘʥʴ, ʢʦʞʥʝ ʧʠʪʘʥʥʷ ʦʮʽʥʶʚʘʣʦʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 5 ʙʘʣʽʚ. ɼʝ 100 ʙʘʣʽʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʠʞʝʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ, ʘ 20 ʤʘʢʩʠʤʘʣʴʥʝ ʟʜʦʨʦʚ'ʷ. ʆʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʧʠʪʫʚʘʯʫ: ʙʦʣʴʦʚʠʡ ʬʘʢʪʦʨ - 1 ʧʠʪʘʥʥʷ, ʬʽʟʠʯʥʠʡ 

ʬʘʢʪʦʨ ï 6 ʧʠʪʘʥʴ, ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ - 8 ʧʠʪʘʥʴ, ʩʦʮʽʘʣʴʥʠʡ ʯʠʥʥʠʢ ï 5 

ʧʠʪʘʥʴ.  

ʇʝʨʰʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ - 15 ʦʩʽʙ (6 ʞʽʥʦʢ, 9 ʯʦʣʦʚʽʢʽʚ) ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʢʦʤʙʽʥʦʚʘʥʘ ʚʝʥʝʢʪʦʤʽʷ, ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʢʦʤʧʨʝʩʽʷ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʝʣʘʩʪʠʯʥʠʤ ʪʨʠʢʦʪʘʞʝʤ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. ʉʧʘʜʢʦʚʽʩʪʴ 

ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʙʫʣʘ ʫ 12 ʧʘʮʽʻʥʪʽʚ (80%).  

ɼʨʫʛʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ 27 ʦʩʽʙ (23 ʞʽʥʢʠ, 4 ʯʦʣʦʚʽʢʠ), ʝʣʘʩʪʠʯʥʠʡ 

ʪʨʠʢʦʪʘʞ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʧʨʦʪʷʛʦʤ 2  ̔ ʙʽʣʴʰʝ ʤʽʩʷʮʽʚ. 

ʉʧʘʜʢʦʚʽʩʪʴ ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʤʘʣʘ ʤʽʩʮʝ ʫ 22 ʧʘʮʽʻʥʪʽʚ (81,5%).  

ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʽʡ ʙʘʣ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʩʪʘʥʦʚʠʚ 67, ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ - 35. ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ ʩʝʨʝʜʥʽʡ 

ʙʘʣ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʦʧʝʨʘʮʽʾ ʩʪʘʥʦʚʠʚ 68, ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟʘ 23 

ʤʽʩʷʮʽ ʟʤʝʥʰʠʚʩʷ ʜʦ 33. 

 

ɺʠʩʥʦʚʢʠ. ʂʦʤʙʽʥʦʚʘʥʘ ʚʝʥʝʢʪʦʤʽʷ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

C2EpAs,pPr,o ʚʘʨʠʢʦʟʥʦʟʤʽʥʝʥʠʤʠ ʧʽʜʰʢʽʨʥʠʤʠ ʚʝʥʘʤʠ, ʫʨʘʞʝʥʥʷʤ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʝʨʬʦʨʘʥʪʥʠʭ ʚʝʥ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʚʝʥʦʟʥʦʾ ʜʠʥʘʤʽʢʠ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʬʣʶʢʩʦʤ ʪʘ ʦʢʣʶʟʽʻʶ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʟ 68 ʜʦ 33 ʙʘʣʽʚ ʟʘ ʩʧʝʮʠʬʽʯʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʚʝʥʦʟʥʠʤ 

ʦʧʠʪʫʚʘʯʝʤ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʘʩʪʠʯʥʦʛʦ ʪʨʠʢʦʪʘʞʫ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ 

ʧʝʨʽʦʜʽ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʙʽʣʴʰ ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ. ʋ ʨʦʟʚʠʪʢʫ 

ʚʘʨʠʢʦʟʥʦʾ ʭʚʦʨʦʙʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʩʧʘʜʢʦʚʘ ʩʭʠʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 81%, ʾʾ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʩʘʤʠʤ ʧʘʮʽʻʥʪʦʤ ʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʚʝʥʝʢʪʦʤʽʾ. 
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ʗʂɯʉʊʔ ʉʅʋ ʉʊʋɼɽʅʊɯɺ ʄɽɼʀʏʅʆɻʆ ʌɸʂʋʃʔʊɽʊʋ ʊɸ ʁʆɻʆ 

ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ 

 

ʂʦʨʦʙʢʦʚʘ-ɸʨʞʘʥʥʽʢʦʚʘ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʛʽʛʽʻʥʠ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ 

ʄʝʜʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ ʙʘʛʘʪʦ ʯʘʩʫ ʧʨʦʚʦʜʷʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ; ʟʦʢʨʝʤʘ, ʟʤʝʥʴʰʫʻʪʴʩʷ 

ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ ʩʦʥ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʩʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʥʫ ʩʪʫʜʝʥʪʽʚ ʤʝʜʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʪʘ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʥʘ ʩʦʥ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʠ ʨʦʟʨʦʙʠʣʠ ʦʧʠʪʫʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʩʪʫʜʝʥʪʘʤ 

ʟʘʜʘʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: ʨʽʢ ʥʘʚʯʘʥʥʷ, ʩʪʘʪʴ, ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʩʥʫ, ʯʠ ʻ 

ʚʽʜʯʫʪʪʷ ʪʨʠʚʦʛʠ ʧʝʨʝʜ ʩʥʦʤ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʩʪʫʜʝʥʪʠ ʧʨʦʚʦʜʷʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʡʪʠ ʜʦ ʩʥʫ. ʣʽʞʢʦ ʪʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʧʠʪʘʥʦ 60 ʽʥʦʟʝʤʥʠʭ ʩʪʫʜʝʥʪʽʚ ʰʦʩʪʦʛʦ 

ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ. ʇʦʣʦʚʠʥʘ ʯʦʣʦʚʽʢʽʚ ʽ ʣʠʰʝ 30% ʞʽʥʦʢ ʤʘʣʠ ʭʦʨʦʰʠʡ ʩʦʥ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʩʥʫ ʩʪʘʥʦʚʠʣʘ 6-8 ʛʦʜʠʥ (75%). ʊʨʠʚʦʛʫ ʧʝʨʝʜ ʩʥʦʤ 

ʚʽʜʯʫʚʘʣʠ 50% ʞʽʥʦʢ ʽ 25% ʯʦʣʦʚʽʢʽʚ. ʃʠʰʝ 15% ʯʦʣʦʚʽʢʽʚ ʽ 34% ʞʽʥʦʢ ʜʫʤʘʣʠ 

ʧʨʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜ ʩʥʦʤ. 90% ʯʦʣʦʚʽʢʽʚ ʽ 78% ʞʽʥʦʢ ʥʘʩʠʣʫ ʧʨʦʢʠʜʘʶʪʴʩʷ 

ʚʨʘʥʮʽ. ʉʝʨʝʜ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʣʽʜʠʨʫʶʪʴ Instagram ʽ Facebook; ʩʪʫʜʝʥʪʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʮʠʭ ʤʝʨʝʞʘʭ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ (ʙʣʠʟʴʢʦ 3-5 ʛʦʜʠʥ ʥʘ ʜʝʥʴ). 

95% ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʚʽʨʷʣʠ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʜ ʩʥʦʤ (ʷʢ 

ʞʽʥʢʠ, ʪʘʢ ʽ ʯʦʣʦʚʽʢʠ). 

ɺʠʩʥʦʚʢʠ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʞʠʪʪʽ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ. ʇʝʨʝʛʣʷʜ ʥʦʚʠʥ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʝʨʝʜ ʩʥʦʤ ʧʦʩʠʣʶʻ ʚʽʜʯʫʪʪʷ 

ʪʨʠʚʦʛʠ ʪʘ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʩʥʫ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʮʽʡ ʧʨʦʙʣʝʤʽ, ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ 

ʧʝʨʝʚʽʨʢʠ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʟʘ 2 ʛʦʜʠʥʠ ʜʦ ʩʥʫ. ʇʝʨʝʜ ʩʥʦʤ ʰʢʦʣʷʨ ʧʦʚʠʥʝʥ 

ʧʦʯʠʪʘʪʠ ʢʥʠʛʫ ʘʙʦ ʧʦʩʣʫʭʘʪʠ ʨʦʟʩʣʘʙʣʶʶʯʫ ʤʫʟʠʢʫ. 
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ʊɸ ʇʈʆʌɯʃɸʂʊʀʂɸ 

 

ʃʠʪʦʚʯʝʥʢʦ ɺʽʪʘʣʽʡ ʇʝʪʨʦʚʠʯ 

ɯʥʪʝʨʥ 

ʋʢʨʘʾʥʩʴʢʘ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʦʙʣʝʤʘ ʜʝʥʪʦʬʦʙʽʾ (ʽʨʨʘʮʽʦʥʘʣʴʥʠʡ ʩʪʨʘʭ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʭʨʦʥʽʯʥʝ ʧʩʠʭʦʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʧʝʨʝʜ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʤ ʚʪʨʫʯʘʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʥʠʢʥʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ) [1], [2], [3] ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ 

ʋʢʨʘʾʥʠ; ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʝʥʪʦʬʦʙʽʾ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʦʯʘ ʬʦʙʽʷ ʽ ʻ ʽʨʨʘʮʽʦʥʘʣʴʥʠʤ 

ʷʚʠʱʝʤ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ (ʧʽʜ ʯʘʩ ʟʚʝʨʥʝʥʥʷ ʜʦ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ), ʪʦʙʪʦ 

ʥʝ ʤʘʻ ʞʦʜʥʠʭ ʨʝʘʣʴʥʠʭ ʧʽʜʩʪʘʚ ʩʘʤʝ ʟʘʨʘʟ, ʥʘʪʦʤʽʩʪʴ, ʪʘʢʠʡ ʩʪʘʥ ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʤʘʻ ʢʦʥʢʨʝʪʥʽ ʧʨʠʯʠʥʠ ʚ ʤʠʥʫʣʦʤʫ, ʘʜʞʝ ʬʦʙʽʷ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʜʦʩʚʽʜʦʤ ʧʘʮʽʻʥʪʘ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʘʞʣʠʚʠʤ ʧʦʩʪʘʻ ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʟʫʤʦʚʠʣʠ 

ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ, ʱʦ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʤʦʞʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ ʜʝʥʪʦʬʦʙʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, ʋʢʨʘʾʥʩʴʢʽ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʽʡ ʘʢʘʜʝʤʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʪʞʝ, ʟʘʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ:  

1) ʥʝʜʦʩʪʘʪʥʽ Hard skills ʣʽʢʘʨʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʣʽʢʘʨʷ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, ʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ 

ʷʢʠʭ ʥʝ ʜʦʟʚʦʣʷʻ ʧʨʦʬʝʩʽʡʥʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʢʦʥʢʨʝʪʥʦʛʦ ʣʽʢʘʨʷ (ʯʝʨʝʟ ʙʨʘʢ 

ʜʦʩʚʽʜʫ, ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʦʱʦ). ʆʟʥʘʯʝʥʝ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 

ʷʪʨʦʧʘʪʽʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʘʮʽʻʥʪʘ.  

ʗʪʨʦʧʘʪʽʾ ï ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʽʡ ʽ ʧʨʠʟʥʘʯʝʥʴ ʬʘʭʽʚʮʷ [4]. 
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2) ʥʝʜʦʩʪʘʪʥʽ Soft skills, ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʣʽʢʘʨʷ ʽʥʪʝʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʷʢ ʚʝʨʙʘʣʴʥʽ, ʪʘʢ ʽ 

ʥʝʚʝʨʙʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ.  

ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʷʪʨʦʛʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʷʪʨʦʛʝʥʽʾ) ï ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʫʩʢʣʘʜʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʪʷʞʢʠʤʠ 

ʧʝʨʝʞʠʚʘʥʥʷʤʠ ʭʚʦʨʦʛʦ ʯʝʨʝʟ ʥʝʦʙʝʨʝʞʥʽ, ʥʝʦʙʜʫʤʘʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʘʙʦ 

ʧʦʚʝʜʽʥʢʫ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʧʘʮʽʻʥʪʘ [4]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʪʨʦʧʘʪʽʷ / ʷʪʨʦʛʝʥʽʷ ʚʠʩʚʽʪʣʝʥʥʽ ʫ ʄʽʞʥʘʨʦʜʥʽʡ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʭʚʦʨʦʙ 10-ʛʦ ʧʝʨʝʛʣʷʜʫ (ʄʂʍ-10).  

3) ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ, ʥʘʙʫʪʠʡ ʧʘʮʽʻʥʪʦʤ ʥʝ ʦʩʦʙʠʩʪʦ, ʘ ʚʽʜ ʽʥʰʠʭ 

(ʥʘʪʦʤʽʩʪʴ ʧʘʮʽʻʥʪ ʩʭʠʣʴʥʠʡ ʧʨʦʻʢʪʫʚʘʪʠ ʡʦʛʦ ʥʘ ʩʝʙʝ). ʊʫʪ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʪʘʢʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʪʨʘʥʩʣʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ: ʘ) ʟʘʩʦʙʠ 

ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʫʣʴʪʫʨʠ ï ʬʽʣʴʤʠ, ʤʫʣʴʪʬʽʣʴʤʠ, çʤʝʤʠè ʪʦʱʦ, ʱʦ ʯʘʩʪʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʘʢʽ ʧʦʟʠʮʽʾ (ʘʪʨʠʙʫʪʠ, ʘʩʦʮʽʘʮʽʾ): ʥʝʦʜʤʽʥʥʘ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʠʭ 

ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʧʨʠ ʚʽʟʠʪʽ ʜʦ ʩʪʦʤʘʪʦʣʦʛʘ (ʱʦ ʟʚʠʯʘʡʥʦ ʥʝʤʘʻ ʞʦʜʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ); ʟʘʤʽʪʢʠ ʚ ʛʘʟʝʪʘʭ, 

ʚʽʜʝʦ ʪʦʱʦ, ʜʝ ʦʧʠʩʘʥʥʽ ʚʠʧʘʜʢʠ çʣʽʢʘʨʩʴʢʠʭ ʧʦʤʠʣʦʢè, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʪʷʞʢʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʘʮʽʻʥʪʘ; ʙ) ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ, ʱʦ ʤʘʣʠ ʨʦʜʠʯʽ ʘʙʦ ʜʨʫʟʽ 

ʧʘʮʽʻʥʪʘ. ɼʫʞʝ ʯʘʩʪʦ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʚ ʜʠʪʷʯʠʡ ʩʪʦʤʘʪʦʣʦʛʽʾ: ʷʢʱʦ ʦʜʥʘ 

ʜʠʪʠʥʘ ʟ ʢʣʘʩʫ ʨʦʟʧʦʚʽʣʘ ʽʥʰʠʤ, ʱʦ ʚʽʜʚʽʜʫʚʘʣʘ ʩʪʦʤʘʪʦʣʦʛʘ ʽ ʤʘʣʘ ʥʝʛʘʪʠʚʥʠʡ 

ʜʦʩʚʽʜ (ʙʫʣʦ ʙʦʣʷʯʝ, ʩʪʨʘʰʥʦ, ʭʪʦʩʴ ʧʣʘʢʘʚ ʪʦʱʦ), ʪʦ ʚʝʩʴ ʢʦʣʝʢʪʠʚ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ʦʪʨʠʤʘʻ ʟʦʚʥʽʰʥʽʡ ʨʝ/ʪʨʘʥʩʣʴʦʚʘʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ, ʘ ʚʽʜʪʘʢ ʽ 

ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʪʨʠʚʦʛʠ, ʬʦʙʽʾ, ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʜʦ ʪʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ, ʱʝ ʥʝ ʚʽʜʚʽʜʫʚʘʣʘ ʩʪʦʤʘʪʦʣʦʛʘ ʞʦʜʥʦʛʦ ʨʘʟʫ, ʤʦʞʣʠʚʦ ʣʠʰʝ ʧʣʘʥʫʻ 

ʧʝʨʰʠʡ ʚʽʟʠʪ (ʧʝʨʰʠʡ ʩʚʽʜʦʤʠʡ ʚʽʟʠʪ). 

4) ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʡ ʘʩʧʝʢʪ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʝʤ ʟʘʩʪʘʨʽʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʫʩʪʘʥʦʚʢʠ), ʟʘʩʪʘʨʽʣʠʭ ʤʝʪʦʜʠʢ, ʤʘʪʝʨʽʘʣʽʚ, 

ʧʨʦʪʦʢʦʣʽʚ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʟʘʛʘʣʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʛʘʪʠʚʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʧʘʮʽʻʥʪʦʤ ʧʨʦʮʝʩʫ ʣʽʢʫʚʘʥʥʷ. ʇʝʚʥʠʤ ʯʠʥʦʤ ʜʘʥʠʡ ʧʫʥʢʪ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ hard skills (ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ), ʧʨʦʪʝ ʚʚʘʞʘʻʤʦ ʟʘ 
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ʥʝʦʙʭʽʜʥʝ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ hard skills ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ï ʷʢ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ ʣʽʢʘʨʷ, ʥʘʚʠʯʦʢ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ (ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʪʘʢʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ). ʅʘʧʨʠʢʣʘʜ, ʛʫʯʥʠʡ ʟʚʫʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʪʘʨʽʣʠʭ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʘʢʦʥʝʯʥʠʢʽʚ (ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʪʫʨʙʽʥʥʠʡ 

ʥʘʢʦʥʝʯʥʠʢ, ʢʫʪʦʚʠʡ ʤʝʭʘʥʽʯʥʠʡ ʥʘʢʦʥʝʯʥʠʢ ʜʣʷ ʤʽʢʨʦʤʦʪʦʨʘ) ʤʦʞʝ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʪʨʠʚʦʛʠ, ʩʪʨʘʭʫ. 

5) ʥʝʜʦʩʪʘʪʥʷ ʤʦʪʠʚʘʮʽʷ, ʷʢ ʟʽ ʩʪʦʨʦʥʠ ʣʽʢʘʨʷ, ʪʘʢ ʽ ʟʽ ʩʪʦʨʦʥʠ ʧʘʮʽʻʥʪʘ (ʷʢ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʥʘʩʣʽʜʦʢ ʜʽʡ ʣʽʢʘʨʷ). ʄʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ ʤʦʞʝ ʙʫʪʠ 

ʥʝʝʬʝʢʪʠʚʥʦʶ ʯʝʨʝʟ, ʥʘʧʨʠʢʣʘʜ, ʥʝʚʠʢʦʥʘʥʥʷ ʧʘʮʽʻʥʪʦʤ (ʚʥʘʩʣʽʜʦʢ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʤʦʪʠʚʘʮʽʾ) ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʣʽʢʘʨʷ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʟʥʘʯʥʦ ʧʦʛʽʨʰʠʪʴ ʧʨʦʮʝʩ 

ʪʘ ʩʧʨʠʯʠʥʠʪʴ ʥʠʟʢʫ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʽ ʩʪʘʥʝ ʥʝʛʘʪʠʚʥʠʤ ʜʦʩʚʽʜʦʤ ʧʘʮʽʻʥʪʘ. 

ʄʦʪʠʚʘʮʽʷ, ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺ. ʉʧʽʚʘʢʘ, ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʽ 

ʟʦʚʥʽʰʥʽʭ ʨʫʰʽʡʥʠʭ ʩʠʣ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʣʶʜʠʥʫ ʜʦ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʚʝʜʽʥʢʫ, ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʶʪʴ ʮʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʦʩʦʙʠʩʪʠʭ ʮʽʣʝʡ ʽ ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ [5]. 

ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʢʪʫʘʣʴʥʘ çʤʦʜʝʣʴ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʨʘʭʫ ʪʘ 

ʪʨʠʚʦʛʠ ɹʝʨʛʛʨʝʥʘè (Berggrenôs model of dental fear and anxiety) (1984), ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʷʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ (çʧʦʨʦʯʥʝ ʢʦʣʦè) ï ʣʶʜʠ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʪʨʠʚʦʛʠ, ʚʽʜʢʣʘʜʘʶʪʴ ʣʽʢʫʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʫʙʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʩʪʨʘʭʫ ʧʝʨʝʜ 

ʥʝʛʘʪʠʚʥʦʶ ʦʮʽʥʢʦʶ ʩʪʘʥʫ ʾʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ɿʘʟʥʘʯʝʥʫ ʤʦʜʝʣʴ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ: ʟʦʢʨʝʤʘ, De Jongh, Schutjes, Aartman 

ʪʘ ʽʥ. [6], [7]. 

ʎʽʢʘʚʠʤ ʥʘ ʥʘʰ ʧʦʛʣʷʜ ʨʦʟʛʣʷʥʫʪʠ çʧʦʨʦʯʥʝ ʢʦʣʦè Berggrenôs model of 

dental fear and anxiety ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʦʥʦ ʧʨʘʮʶʻ ʥʝ ʢʣʘʩʠʯʥʦ, 

ʘ ʧʝʚʥʠʤ ʯʠʥʦʤ ʯʘʩʪʢʦʚʦ. ʇʦʷʩʥʠʤʦ: ʧʘʮʽʻʥʪ, ʷʢʠʡ ʤʘʻ ʩʪʦʤʘʪʦʣʦʛʽʯʥʫ ʬʦʙʽʶ 

ʧʦʯʠʥʘʻ ʚʽʜʯʫʚʘʪʠ ʜʫʞʝ ʩʠʣʴʥʠʡ ʙʽʣʴ (ʛʦʩʪʨʠʡ ʧʫʣʴʧʽʪ, ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ 

ʧʝʨʽʦʜʦʥʪʠʪʫ (ʤʦʞʝ ʟôʷʚʠʪʠʩʷ ʘʩʠʤʝʪʨʽʷ ʦʙʣʠʯʯʷ)), ʚʽʜʧʦʚʽʜʥʦ ʷʢʽʩʪʴ ʡʦʛʦ 
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ʞʠʪʪʷ ʧʦʛʽʨʰʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʽ ʧʘʮʽʻʥʪ ʚʩʝ ʞ ʪʘʢʠ ʟʚʝʨʪʘʻʪʴʩʷ ʟʘ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʶ ʜʦʧʦʤʦʛʦʶ; ʧʨʦʪʝ, ʟʘ ʫʤʦʚ, ʱʦ ʪʘʢʠʡ ʧʘʮʽʻʥʪ ʦʪʨʠʤʫʻ ʧʝʨʰʠʡ 

ʝʪʘʧ ʜʦʧʦʤʦʛʠ (ʫʩʫʚʘʻ ʛʦʩʪʨʫ ʙʽʣʴ: ʥʘʢʣʘʜʘʥʥʷ ʜʝʚʽʪʘʣʽʟʫʶʯʦʾ ʧʘʩʪʠ ʧʨʠ 

ʛʦʩʪʨʦʤʫ ʧʫʣʴʧʽʪʽ; ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʪʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʦʙʨʦʙʢʘ 

ʢʦʨʝʥʥʝʚʦʛʦ/ʚʠʭ ʢʘʥʘʣʫ/ʽʚ ʙʝʟ ʦʜʥʦʝʪʘʧʥʦʛʦ ʧʣʦʤʙʫʚʘʥʥʷ ʢʦʨʝʥʥʝʚʦʛʦ/ʚʠʭ 

ʢʘʥʘʣʫ/ʽʚ ʧʦʩʪʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ; ʘʙʦ ʛʦʩʪʨʠʡ ʧʫʣʴʧʽʪ ʯʠ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ 

ʧʝʨʽʦʜʦʥʪʠʪʫ ʧʨʦʣʽʢʦʚʘʥʽ ʚ ʦʜʠʥ ʚʽʟʠʪ, ʘʣʝ ʘʥʘʪʦʤʽʯʥʘ ʬʦʨʤʘ ʟʫʙʘ ʚʽʜʥʦʚʣʝʥʘ 

ʪʠʤʯʘʩʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ), ʚʽʥ ʥʘʜʘʣʽ ʚʞʝ ʥʝ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʚʽʟʠʪ ʜʦ 

ʣʽʢʘʨʷ, ʘʜʞʝ ʛʦʣʦʚʥʠʡ ʤʦʪʠʚʘʮʽʡʥʠʡ ʬʘʢʪʦʨ ï çʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷè ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽʡ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʟʚʠʯʘʡʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʴ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʽ (ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʫʩʢʣʘʜʥʝʥʴ) ʧʽʜʚʠʱʝʥʥʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʪʨʠʚʦʛʠ, ʩʪʨʘʭʫ. 

ɺʠʟʥʘʯʠʤʦ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʜʦʩʚʽʜʫ (ʷʢ ʝʪʽʦʣʦʛʽʾ ʜʝʥʪʦʬʦʙʽʾ): 

- ʧ̔ ʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ï ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ (hard 

skills) ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʣʽʢʘʨʽʚ (ʩʪʫʜʝʥʪʽʚ) ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʦʨʽʻʥʪʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ (ʨʦʟʙʽʨ ʢʣʽʥʽʯʥʠʭ ʢʝʡʩʽʚ, ʧʨʦʪʦʢʦʣʽʚ, ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʧʘʮʽʻʥʪʘʤ ʟʘ ʫʯʘʩʪʽ ʚʠʢʣʘʜʘʯʘ). ɼʦʨʝʯʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʦʚʘ ʨʝʬʦʨʤʘ 

ʽʥʪʝʨʥʘʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʚ ʢʦʥʪʝʢʩʪʽ ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ ʘʢʮʝʥʪʫʻ ʩʘʤʝ ʥʘ 

ʧʨʘʢʪʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʪʷʛʦʤ 12 ʤʽʩʷʮʽʚ, ʟ ʷʢʠʭ 8 ʤʽʩʷʮʽʚ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ 

ʧʨʦʚʦʜʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʣʽʥʽʢʘʭ, ʜʝ ʤʘʪʠʤʫʪʴ ʟʤʦʛʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ; ʚʦʜʥʦʯʘʩ ʚ ʤʝʞʘʭ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʫ ʣʽʢʘʨʷ-

ʽʥʪʝʨʥʘ ʙʫʜʝ ʚʠʥʠʢʘʪʠ ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʱʦʜʦ ʩʘʤʦʦʩʚʽʪʠ, ʧʦʰʫʢʠ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʪʽ ʢʣʽʥʽʯʥʽ ʢʝʡʩʠ, ʱʦ ʡʦʤʫ ʜʦʚʝʜʝʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʃʽʢʘʨʽ, ʷʢʽ ʫʞʝ ʟʘʚʝʨʰʠʣʠ ʥʘʚʯʘʥʥʷ ʚ ʤʘʛʽʩʪʨʘʪʫʨʽ, ʽʥʪʝʨʥʘʪʫʨʽ, ʧʦʢʨʘʱʫʶʪʴ 

ʩʚʦʾ ʥʘʚʠʯʢʠ ʚ ʩʠʩʪʝʤʽ çʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷè, ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʽʚ, ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʩʪʝʡʢʭʦʣʜʝʨʽʚ (ʨʦʙʦʪʦʜʘʚʮʽʚ) ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ; 

- ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʘʩʧʝʢʪ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʣʽʢʘʨʷ (soft skills), 
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ʤʦʞʝʤʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʷʢʽʩʥʘ ʽʥʪʝʧʨʦʬʝʩʽʡʥʘ ʢʦʤʫʥʽʢʘʮʽʾ ʟʽ ʩʪʦʨʦʥʠ ʣʽʢʘʨʷ 

ʟʚʠʯʘʡʥʘ ʥʝ ʤʦʞʣʠʚʘ ʙʝʟ ˇʨʫʥʪʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʧʨʝʜʤʝʪʫ (hard skills), 

ʘʜʞʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʪʫʧʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʦʷʩʥʠʪʠ ʧʘʮʽʻʥʪʫ ʧʣʘʥ 

ʣʽʢʫʚʘʥʥʷ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʽʟʥʽ ʡʦʛʦ ʚʘʨʽʘʥʪʠ ʣʽʢʘʨ ʤʘʻ ʨʦʟʫʤʽʪʠʩʷ ʫ ʚʩʽʭ 

ʤʝʜʠʯʥʠʭ ʧʠʪʘʥʥʷʭ. ʊʘʢ ʩʘʤʦ ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ Hard 

Skills ʪʘ ʚʧʝʚʥʝʥʽʩʪʶ ʣʽʢʘʨʷ ʧʽʜ ʯʘʩ ʽʥʪʝʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʗʢ ʟʘʟʥʘʯʘʻ ʄ. ʂʦʟʣʦʚ, ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ ʤʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: 

ʧʦʯʫʪʪʷ ʚʧʝʚʥʝʥʦʩʪʽ (ʚʥʫʪʨʽʰʥʻ ʚʽʜʯʫʪʪʷ ʩʠʣʠ, ʧʨʘʚʘ ʽ ʧʨʘʚʦʪʠ). ʆʟʥʘʢʠ 

ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚʝʜʽʥʢʦʚʽ, ʘ ʩʘʤʝ: ʩʧʦʢʽʡ, çʢʦʨʩʝʪ ʚʧʝʚʥʝʥʦʩʪʽè, 

ʩʤʽʣʠʚʽʩʪʴ ʟʘʷʚʠʪʠ ʧʨʦ ʩʝʙʝ ʽ ʚʧʝʚʥʝʥʘ ʧʦʚʝʜʽʥʢʘ [8]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʣʽʢʘʨ, ʷʢʽʡ ʤʘʻ ˇʨʫʥʪʦʚʥʫ ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ, 

ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʚʦʾʭ ʜʽʷʭ ʥʝʦʜʤʽʥʥʦ ʚʠʢʣʠʯʝ ʜʦʚʽʨʫ ʚ ʧʘʮʽʻʥʪʘ, ʱʦ ʻ ʦʜʥʠʤ ʟ 

ʧʘʨʠʪʝʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢʽʩʥʦʾ ʽʥʪʝʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. ʇʘʮʽʻʥʪ ʤʘʪʠʤʝ 

ʤʦʪʠʚʘʮʽʶ ʚʠʢʦʥʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘʢʦʛʦ ʣʽʢʘʨʷ, ʜʽʷʪʠ ʨʘʟʦʤ ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦʛʦ ʧʣʘʥʫ ʣʽʢʫʚʘʥʥʷ. ɺʘʞʣʠʚʠʤ ʚ ʢʦʥʪʝʢʩʪʽ çʧʘʮʽʻʥʪ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽè ʻ ʪʝ, ʱʦ ʧʣʘʥ ʣʽʢʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʟʘ ʫʯʘʩʪʽ ʧʘʮʽʻʥʪʘ. 

ʃʶʜʠʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ (ʧʘʮʽʻʥʪ ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʧʽʜʭʽʜ) - ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ, ʧʨʠ ʥʘʜʘʥʥʽ ʷʢʦʾ ʧʦʚʘʞʘʪʴʩʷ ʪʘ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʚʠʙʽʨ, ʧʦʪʨʝʙʠ ʽ ʮʽʥʥʦʩʪʽ ʧʘʮʽʻʥʪʘ, ʟʘʦʭʦʯʫʻʪʴʩʷ ʽʥʬʦʨʤʦʚʘʥʝ, ʩʧʽʣʴʥʝ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʧʘʮʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʛʘʨʘʥʪʫʻʪʴʩʷ, ʱʦ ʮʽʥʥʦʩʪʽ 

ʧʘʮʽʻʥʪʘ ʚʨʘʭʦʚʘʥʽ ʣʽʢʫʶʯʠʤ ʣʽʢʘʨʝʤ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ. [9]. ɺ 

ʢʦʥʪʝʢʩʪʽ ʜʠʪʷʯʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʽʤʝʡʥʦ- ʦʨʽʻʥʪʦʚʘʥʫ 

ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ [9]. 

ɼʣʷ ʤʦʪʠʚʘʮʽʾ ʧʘʮʽʻʥʪʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʩʪʦʤʘʪʦʣʦʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʙʫʢʣʝʪʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʧʽʜʢʨʝʩʣʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽ ʫʯʘʩʪʽ 

ʧʘʮʽʻʥʪʘ ʚ ʥʴʦʤʫ. ʇʨʘʮʽʚʥʠʢʘʤ ʩʬʝʨʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ 

ʧʨʦʩʚʽʪʥʠʮʴʢʽ ʟʘʭʦʜʠ ʚ ʰʢʦʣʘʭ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʪʘ ʘʢʮʝʥʪʫʚʘʥʥʷ ʥʘ ʚʘʞʣʠʚʦʩʪʽ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ, ʨʦʟʚʽʥʯʫʚʘʥʥʷ çʤʽʬʽʚè ʧʨʦ ʪʝ, ʱʦ ʚʽʟʠʪ ʜʦ 

ʩʪʦʤʘʪʦʣʦʛʘ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʩʠʣʴʥʠʤ ʙʦʣʝʤ ʘʙʦ ʙʫʜʴ ʷʢʠʤʠ ʥʝʧʨʠʻʤʥʠʤʠ 

http://psychologis.com.ua/kak_ukrepit_chuvstvo_uverennosti_v_sebe.htm
http://psychologis.com.ua/priznaki_uverennosti.htm
http://psychologis.com.ua/priznaki_uverennosti.htm
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ʚʽʜʯʫʪʪʷʤʠ, ʝʤʦʮʽʷʤʠ. ʊʘʢʫ ʽʥʬʦʨʤʘʮʽʶ ʘʢʪʫʘʣʴʥʦ ʧʦʰʠʨʶʚʘʪʠ ʥʝ ʣʠʰʝ ʚ 

ʤʝʞʘʭ ʦʬʣʘʡʥ ʟʫʩʪʨʽʯʝʡ ʟ ʢʦʣʝʢʪʠʚʘʤʠ, ʘʣʝ ʡ ʚ ʽʥʪʝʨʥʝʪ ʧʨʦʩʪʦʨʽ (ʦʥʣʘʡʥ), 

ʟʘʜʣʷ ʟʘʣʫʯʝʥʥʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʅʝʦʙʭʽʜʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ: STA (Single Tooth Anesthesia System) ï ʢʦʤʧôʶʪʝʨʥʘ 

ʘʥʝʩʪʝʟʽʷ, ʱʦ ʻ ʤʘʡʞʝ ʙʝʟʙʦʣʽʩʥʦʶ (ʪʘʢʦʞ ʨʦʣʴ ʛʨʘʻ ʽ ʚʽʟʫʘʣʴʥʠʡ ʬʘʢʪʦʨ, ʘʜʞʝ ʫ 

ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʭ ʚʠʢʣʠʢʘʻ ʚʠʛʣʷʜ ʢʘʨʧʫʣʴʥʦʛʦ ʰʧʨʠʮʫ ʟ ʛʦʣʢʦʶ, 

ʦʩʦʙʣʠʚʦ ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʫ ʜʠʪʷʯʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ); ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɯʥʪʝʨʦʨʘʣʴʥʦʾ ʢʘʤʝʨʠ ʟ ʜʝʤʦʥʩʪʨʘʮʽʶ ʧʘʮʽʻʥʪʫ ʥʘ ʝʢʨʘʥʽ ʡʦʛʦ ʢʣʽʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ 

ʫ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʫ ʣʽʢʫʚʘʥʥʷ, ʦʙʛʦʚʦʨʝʥʥʷ ʚʘʨʽʘʥʪʽʚ, ʷʢʱʦ ʢʣʽʥʽʯʥʘ 

ʩʠʪʫʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ; ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʝʤʝʜʠʢʘʮʽʷ, 

ʣʽʢʫʚʘʥʥʷ ʧʽʜ ʟʘʛʘʣʴʥʠʤ ʥʘʨʢʦʟʦʤ ʪʘ ʽʥ. 

ʃʽʢʘʨʷʤ-ʩʪʦʤʘʪʦʣʦʛʘʤ ʚʘʞʣʠʚʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, 

ʥʘʚʽʪʴ ʦʜʠʥ ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ ʧʘʮʽʻʥʪʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʪʨʠʚʦʛʠ, ʩʪʨʘʭʫ ʥʘ ʚʩʝ ʧʦʜʘʣʴʰʝ ʞʠʪʪʷ, ʽ ʷʢ ʤʠ ʟʘʟʥʘʯʠʣʠ, ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ 

ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʤʦʞʝ ʙʫʪʠ ʨʝʪʨʘʥʩʣʴʦʚʘʥʠʡ ʽʥʰʠʤ ʣʶʜʷʤ ʦʩʦʙʠʩʪʦ ʘʙʦ ʯʝʨʝʟ 

ʟʘʩʦʙʘʤʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʩʪʽ ʘʢʪʫʘʣʽʟʫʶʪʴʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʜʝʥʪʦʬʦʙʽʷ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʟ ʧʦʟʠʮʽʡ ʷʢ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʪʘʢ ʽ 

ʤʝʜʠʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ. ɺ ʧʨʦʮʝʩʽ ʥʘʰʦʛʦ ʩʪʫʜʽʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʽ ʯʠʥʥʠʢʠ 

(ʧʝʨʝʜʫʤʦʚʠ) ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ, ʷʢ ʦʜʥʦʛʦ ʽʟ ʧʨʦʚʽʜʥʠʭ ʝʪʽʦʣʦʛʽʡ ʜʝʥʪʦʬʦʙʽʾ, 

ʢʦʞʝʥ ʟ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʠʡ ʟ ʧʦʟʠʮʽʾ ʧʨʘʢʪʠʯʥʦ-ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ Berggrenôs model of dental fear and 

anxiety, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʤʦʜʝʣʴ ʥʝ ʚ ʣʽʥʽʡʥʦʤʫ ʾʾ ʨʦʟʫʤʽʥʥʽ, ʘ ʟ ʧʦʟʠʮʽʾ çʟʥʘʯʥʝ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʷʢ ʚʘʞʝʣʴ ʟʫʧʠʥʢʠ/ʟʘʧʫʩʢʫ ʜʝʥʪʦʬʦʙʽʾè. ɺʠʟʥʘʯʝʥʽ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʧʘʮʽʻʥʪʽʚ, ʷʢ ʧʨʠʯʠʥʠ 

ʜʝʥʪʦʬʦʙʽʾ. 
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ɸʂʋʐɽʈʉʔʂɸ ɸʅɸʃɻɽɿɯʗ ʊɸ ɸʅɽʉʊɽɿɯʗ 

 

ʄʘʨʠʥʯʠʥʘ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʂ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɹʦʙʠʮʴʢʘ ʊʝʪʷʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʉʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʥʝʙʦʣʶʚʘʥʥʷ ʧʦʣʦʛʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ 

ʫʤʦʚ ʨʦʜʽʣʣʽ, ʩʧʨʠʷʻ ʟʘʧʦʙʽʛʘʥʥʶ ʧʦʨʫʰʝʥʴ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɹʽʣʴ ʣʝʛʰʝ 

ʧʝʨʝʥʦʩʠʪʴʩʷ, ʷʢʱʦ ʚ ʧʘʮʽʻʥʪʢʠ ʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʦʮʝʩʫ 

ʧʦʣʦʛʽʚ. ɿʘ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ ʟʥʘʯʥʦ ʟʤʽʥʠʣʠʩʷ ʧʦʛʣʷʜʠ ʥʘ ʟʥʝʙʦʣʶʚʘʥʥʷ 

ʧʦʣʦʛʽʚ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʩʝ ʯʘʩʪʽʰʝ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝˇʽʦʥʘʨʥʠʭ 

ʤʝʪʦʜʽʚ ʘʥʘʣʛʝʟʽʾ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʽʥʚʘʟʠʚʥʽʩʪʴ ʽ ʮʽʣʫ 

ʥʠʟʢʫ ʫʩʢʣʘʜʥʝʥʴ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽʩʪʴ, ʧʦʣʦʛʦʚʠʡ ʙʽʣʴ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʝʨʝʚʪʦʤʣʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʧʦʨʦʛʘ. 

ʇʦʨʦʜʞʫʻ ʪʨʠʚʦʛʫ, ʩʪʨʘʭ, ʩʪʨʝʩ, ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ, ʧʦʪʨʝʙʫʻ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʷ ʙʦʣʶ ʡ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʝʙʦʣʶʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʨʦ ʬʽʟʽʦʣʦʛʽʶ ʙʦʣʶ ʽ 

ʤʝʪʦʜʠ ʟʥʝʙʦʣʝʥʥʷ ʧʦʣʦʛʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʜʠʩʢʦʤʬʦʨʪʫ ʧʽʜ ʯʘʩ ʧʦʣʦʛʽʚ 

ʧʦʚôʷʟʘʥʘ ʟ ʝʤʦʮʽʡʥʠʤ ʬʘʢʪʦʨʦʤ ʽ ʦʩʦʙʠʩʪʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʙʽʣʴ. ɹʽʣʴ ʧʨʦʪʷʛʦʤ ɯ 

ʧʝʨʽʦʜʫ ʧʦʣʦʛʽʚ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʽ ʨʦʟʪʷʛʥʝʥʥʷʤ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʽ 

ʥʘʪʠʩʢʦʤ ʛʦʣʽʚʢʠ ʧʣʦʜʘ ʧʨʠ ʨʦʟʢʨʠʪʪʽ ʰʠʡʢʠ ʤʘʪʢʠ. ʇʨʠ ʩʢʦʨʦʯʝʥʥʷʭ ʤʘʪʢʠ 

ʛʦʣʽʚʢʘ ʧʣʦʜʘ ʧʨʦʰʪʦʚʭʫʻʪʴʩʷ ʯʝʨʝʟ ʰʠʡʢʫ, ʱʦ ʩʧʨʠʷʻ ʾʾ ʨʦʟʢʨʠʪʪʶ ʟʘʚʜʷʢʠ 

ʘʢʪʠʚʘʮʽʾ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʽʚ. 

ʆʪʞʝ, ʚ I ʧʝʨʽʦʜʽ ʧʦʣʦʛʽʚ ʙʽʣʴ ʤʘʻ ʚʽʩʮʝʨʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʣʦʢʘʣʽʟʫʻʪʴʩʷ 

ʤʽʞ ʣʦʙʢʦʚʠʤ ʩʠʤʬʽʟʦʤ ʪʘ ʧʫʧʢʦʤ, ʣʘʪʝʨʘʣʴʥʦ ð ʥʘ ʛʨʝʙʝʥʽ ʢʣʫʙʦʚʠʭ ʢʽʩʪʦʢ ʽ 

ʜʦʟʘʜʫ ʥʘ ʰʢʽʨʫ ʽ ʤôʷʢʽ ʪʢʘʥʠʥʠ ʥʘʜ ʥʠʞʥʽʤʠ ʧʦʧʝʨʝʢʦʚʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ 

ʭʨʝʙʪʘ. ʃʦʢʘʣʽʟʘʮʽʶ ʙʦʣʶ ʚ ɯ ʧʝʨʽʦʜʽ ʧʦʣʦʛʽʚ ʧʦʷʩʥʶʶʪʴ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ 
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ʚʽʜʙʠʪʦʛʦ ʙʦʣʶ. ʉʝʥʩʦʨʥʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʚʽʜ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ ʩʘʤʦʾ ʤʘʪʢʠ 

ʧʨʷʤʫʶʪʴ ʫ ʩʢʣʘʜʽ ʩʠʤʧʘʪʠʯʥʠʭ ʥʝʨʚʽʚ ʯʝʨʝʟ ʛʽʧʦʛʘʩʪʨʘʣʴʥʝ ʩʧʣʝʪʝʥʥʷ ʽ 

ʟôʻʜʥʫʶʪʴʩʷ ʽʟ ʟʘʜʥʽʤ ʨʦʛʦʤ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʥʘ ʨʽʚʥʽ ʊ10, ʊ11, ʊ12 ʽ L1. ʎʽ 

ʩʝʛʤʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʥʝ ʣʠʰʝ ʚʽʩʮʝʨʘʣʴʥʽ ʘʬʝʨʝʥʪʥʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʟ ʚʠʩʦʢʠʤ 

ʧʦʨʦʛʦʤ ʯʫʪʣʠʚʦʩʪʽ, ʘʣʝ ʡ ʰʢʽʨʥʽ ʘʬʝʨʝʥʪʥʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʟ ʥʠʟʴʢʠʤ ʧʦʨʦʛʦʤ 

ʯʫʪʣʠʚʦʩʪʽ. ʋ ʟʚôʷʟʢʫ ʟ ʢʦʥʚʝʨʛʝʥʮʽʻʶ ʩʦʤʘʪʠʯʥʠʭ ʽ ʚʽʩʮʝʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ ʚ 

ʦʜʥʽʡ ʽ ʪʽʡ ʩʘʤʽʡ ʜʽʣʷʥʮʽ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʨʦʜʽʣʣʷ ʚʽʜʯʫʚʘʻ ʚʽʜʙʠʪʠʡ ʙʽʣʴ. 

ʋ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ ʧʦʣʦʛʽʚ ʧʣʽʜ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʣʦʛʦʚʠʡ ʢʘʥʘʣ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʪʷʛʥʝʥʥʷ ʽ ʥʘʜʨʠʚʠ ʬʘʩʮʽʡ, ʰʢʽʨʠ ʽ ʧʽʜʰʢʽʨʥʠʭ ʪʢʘʥʠʥ. ʎʝʡ 

ʩʦʤʘʪʠʯʥʠʡ ʙʽʣʴ ʧʝʨʝʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʦʨʦʤʽʪʥʠʤ ʥʝʨʚʦʤ, ʷʢʠʡ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʧʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʫ ʢʨʠʞʦʚʦʛʦ ʥʝʨʚʘ, S2, S3, S4. ʑʦʙ ʧʦʣʦʛʠ ʧʨʦʡʰʣʠ ʫʩʧʽʰʥʦ 

ʽ ʣʝʛʢʦ, ʚʘʞʣʠʚʦ ʜʦʩʪʘʪʥʴʦ ʧʨʦʽʥʬʦʨʤʫʚʘʪʠ ʚʘʛʽʪʥʫ ʧʨʦ ʤʝʪʦʜʠ ʟʥʝʙʦʣʝʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ɽʬʝʢʪʠʚʥʘ ʜʦʧʦʣʦʛʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʣʦʛʦʚʦʛʦ ʙʦʣʶ ʙʣʠʟʴʢʦ ʥʘ 30 %. 

ɼʣʷ ʟʥʝʙʦʣʝʥʥʷ ʧʦʣʦʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 

1. ʅʝ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʇʩʠʭʦʧʨʦʬʽʣʘʢʪʠʢʘ, ʯʝʨʝʟʰʢʽʨʥʘ 

ʝʣʝʢʪʨʦʩʪʠʤʫʣʷʮʽʷ, ʧʘʨʪʥʝʨʩʴʢʽ ʧʦʣʦʛʠ, ʤʝʪʦʜ ʛʘʧʪʦʥʦʤʽʾ, ʘʨʪʝʨʘʧʽʷ, ʤʝʪʦʜ 

ʨʝʣʘʢʩʘʮʽʾ ʟ ʦʙʨʘʟʦʤ ʜʠʪʠʥʠ, ʧʦʣʦʛʠ ʫ ʚʦʜʽ, ʤʘʩʘʞ, ʛʽʤʥʘʩʪʠʢʘ, ʘʢʫʧʫʥʢʪʫʨʘ, 

ʛʽʧʥʦʟ, ʘʨʦʤʘʪʝʨʘʧʽʷ, ʘʫʜʽʦ ʘʥʘʣʛʝʟʽʷ. ʎʽ ʤʝʪʦʜʠ ʙʝʟʧʝʯʥʽ ʜʣʷ ʧʣʦʜʫ, ʘʣʝ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʥʠʟʴʢʘ. 

2. ʄʝʜʠʢʘʤʝʥʪʦʟʥʝ ʟʥʝʙʦʣʝʥʥʷ. ʆʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʟʥʝʙʦʣʶʚʘʥʥʷ ʻ ʥʘʷʚʥʽʩʪʴ ʨʝʛʫʣʷʨʥʦʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʨʦʟʢʨʠʪʪʷ ʰʠʡʢʠ 

ʤʘʪʢʠ ʥʘ 3-4 ʩʤ. ʇʦʢʘʟʘʥʥʷ: ʩʪʨʘʭ, ʭʚʠʣʶʚʘʥʥʷ ï ʪʨʘʥʢʚʽʣʽʟʘʪʦʨʠ: ʪʨʽʦʢʩʘʟʠʥ ʧʦ 

300 ʤʛ. ʇʨʠ ʟʙʫʜʞʝʥʥʽ ʜʦʟʫ ʪʨʘʥʢʚʽʣʽʟʘʪʦʨʘ ʧʦʜʚʦʶʶʪʴ. ʇʨʠ ʨʦʟʢʨʠʪʪʽ ʰʠʡʢʠ 

ʤʘʪʢʠ ʥʘ 3-4 ʩʤ ʪʘ ʥʘʷʚʥʦʩʪʽ ʘʢʪʠʚʥʦʾ ʧʦʣʦʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ï 1 ʤʣ 1% 

ʧʨʦʤʝʜʦʣʫ ʽ 50 ʤʛ ʧʽʧʦʣʴʬʝʥ + ʩʧʘʟʤʦʣʽʪʠʢʠ ð ʥʦ-ʰʧʘ, ʙʘʨʘʣʛʽʥ, ʧʣʘʪʠʬʽʣʽʥ, 

ʧʨʠ ʧʦʪʨʝʙʽ ʧʦʚʪʦʨʶʶʪʴ ʯʝʨʝʟ 3-4 ʛʦʜ,ʧʨʦʤʝʜʦʣ ʚʚʦʜʷʪʴ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʜʦ 

ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ ʟʘʣʠʰʠʣʦʩʷ ʥʝ ʤʝʥʰʝ 2-ʭ ʛʦʜʠʥ, ʦʩʢʽʣʴʢʠ ʧʨʦʤʝʜʦʣ 

ʧʨʠʛʥʽʯʫʻ ʜʠʭʘʣʴʥʠʡ ʮʝʥʪʨ ʧʣʦʜʘ.  

3. ɯʥʛʘʣʷʮʽʡʥʽ ʘʥʝʩʪʝʪʠʢʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʤʦʞʥʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʟʘʢʠʩ ʅʽʪʨʦʛʝʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 50 %, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʛʽʧʦʢʩʽʾ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʩʫʤʽʰʽ ʟ ʢʠʩʥʝʤ. ʄʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʟ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʥʝʙʦʣʝʥʥʷ. ʄʝʪʦʜ ʻ ʚʠʩʦʢʦʢʝʨʦʚʘʥʠʤ: ʘʥʘʣʛʝʟʽʷ 

ʥʘʩʪʫʧʘʻ ʰʚʠʜʢʦ, ʘ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʯʝʨʝʟ 3-5 ʭʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʘ 

ʡʦʛʦ ʝʣʽʤʽʥʘʮʽʷ. ʇʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʢʦʨʦʪʣʠʚʽʩʪʴ ʤʘʪʢʠ, ʱʦ ʻ 

ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ ʚ ʘʢʫʰʝʨʩʴʢʽʡ ʘʥʝʩʪʝʟʽʦʣʦʛʽʾ. ɿ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʮʝ 

ʥʫʜʦʪʘ ʪʘ ʙʣʶʚʘʥʥʷ, ʪʦʤʫ ʘʥʘʣʛʝʟʽʶ ʚʘʨʪʦ ʧʨʦʚʦʜʠʪʠ ʫ ʨʦʜʽʣʴ ʟʽ ʩʧʦʨʦʞʥʝʥʠʤ 

ʰʣʫʥʢʦʤ. ʅʘ ʞʘʣʴ, ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʨʢʦʟʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʟʘʙʨʫʜʥʶʻ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʧʘʣʘʪʠ, 

ʚʝʣʠʢʘ ʚʠʪʨʘʪʘ ʤʝʜʠʯʥʠʭ ʛʘʟʽʚ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʤ. 

4. ʇʫʜʝʥʜʘʣʴʥʘ ʙʣʦʢʘʜʘ. ʉʦʨʦʤʽʪʥʠʡ ʥʝʨʚ ʧʨʦʭʦʜʠʪʴ ʙʣʠʟʴʢʦ ʜʦ ʟʘʜʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʩʽʜʥʠʯʥʠʭ ʦʩʪʝʡ. ʋ ʤʽʩʮʷ ʧʨʠʻʜʥʘʥʥʷ ʢʨʠʞʦʚʦ ʦʩʪʴʦʚʦʾ ʟʚôʷʟʢʠ ʟ ʦʙʦʭ 

ʙʦʢʽʚ ʚʚʦʜʷʪʴ ʤʽʩʮʝʚʠʡ ʘʥʝʩʪʝʪʠʢ ʜʣʷ ʘʥʝʩʪʝʟʽʾ ʜʽʣʷʥʢʠ ʧʨʦʤʝʞʠʥʠ. 

ʇʫʜʝʥʜʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʢʫʰʝʨʩʴʢʠʭ 

ʱʠʧʮʽʚ ʽ ʚʘʢʫʫʤ ʝʢʩʪʨʘʢʪʦʨʘ. ɰʾ ʥʝʨʽʜʢʦ ʢʦʤʙʽʥʫʶʪʴ ʟ ʤʽʩʮʝʚʦʶ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʶ ʘʥʝʩʪʝʟʽʻʶ ʧʨʦʤʝʞʠʥʠ ʜʣʷ ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʟʥʝʙʦʣʶʶʯʦʛʦ 

ʝʬʝʢʪʫ. 

5. ʄʽʩʮʝʚʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʘ ʘʥʝʩʪʝʟʽʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʽʦʥʘʨʥʠʭ ʘʥʝʩʪʝʪʠʢʽʚ(ʥʦʚʦʢʘʾʥ, ʣʽʜʦʢʘʾʥ) ʢʦʣʠ ʤʘʻ ʤʽʩʮʝ ʧʦʣʦʛʦʚʠʡ 

ʪʨʘʚʤʘʪʠʟʤ ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʟʨʠʚʽʚ ʧʦʣʦʛʦʚʠʭ ʰʣʷʭʽʚ ʪʘ ʝʧʽʟʽʦʪʦʤʽʾ. 

6. ɿʘʛʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ, ʘʙʦ ʚ ʫʨʛʝʥʪʥʠʭ ʚʠʧʘʜʢʘʭ(ʧʝʨʝʜʣʝʞʘʥʥʷ ʯʠ ʧʝʨʝʜʯʘʩʥʝ 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʣʘʮʝʥʪʠ), ʯʠ ʢʦʣʠ ʻ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʨʝʛʽʦʥʘʨʥʦʾ ʘʥʝʩʪʝʟʽʾ. 

7. ɽʧʽʜʫʨʘʣʴʥʘ ʪʘ ʩʧʽʥʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʚ ʜʘʥʠʡ ʯʘʩ. ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʶ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʧʨʦ ʪʝʭʥʽʢʫ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʛʝʟʽʾ, ʷʢʽ ʚʽʜʯʫʪʪʷ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ, 

ʷʢ ʧʦʪʨʽʙʥʦ ʧʦʚʦʜʠʪʠʩʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʬʽʟʠʢʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʟʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʥʘ ʧʦʧʝʨʝʢʦʚʫ ʜʽʣʷʥʢʫ (ʰʢʽʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʽʬʦʩʢʦʣʽʦʟ, ʚʠʨʘʞʝʥʽʩʪʴ 

ʘʥʘʪʦʤʽʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʪʘ ʧʽʜʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ); ʥʘ ʚʤʽʩʪ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʢʨʦʚʽ, ʧʦʢʘʟʥʠʢʠ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʪʘ 
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ʨʽʚʝʥʴ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ. 

ɽʧʽʜʫʨʘʣʴʥʫ ʪʘ ʩʧʽʥʘʣʴʥʫ ʘʥʘʣʛʝʟʽʶ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚ ʧʦʣʦʛʦʚʽʡ ʟʘʣʽ, 

ʧʦʚʥʽʩʪʶ ʦʩʥʘʱʝʥʽʡ ʚʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʘʣʛʝʟʽʾ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʽʡʥʠʡ ʚʝʥʦʟʥʠʡ ʜʦʩʪʫʧ ʰʣʷʭʦʤ ʢʘʪʝʪʝʨʠʟʘʮʽʾ ʧʝʨʠʬʝʨʠʯʥʦʾ, ʘ ʽʥʦʜʽ ʡ 

ʮʝʥʪʨʘʣʴʥʦʾ ʚʝʥʠ; ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʶ ʽʥʬʫʟʽʶ 800ï1000 ʤʣ ʢʨʠʩʪʘʣʦʾʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʽʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʛʽʧʦʪʝʥʟʽʾ ʚʥʘʩʣʽʜʦʢ ʩʠʤʧʘʪʠʯʥʦʛʦ ʙʣʦʢʫ. 

ʄʝʪʦʜʠ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤʠ, ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ, 

ʢʝʨʦʚʘʥʠʤʠ(ʝʧʽʜʫʨʘʣʴʥʘ); ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʨʦʜʽʣʣʽ ʟ ʤʝʜʠʯʥʠʤ 

ʧʝʨʩʦʥʘʣʦʤ ʽ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʥʦʚʦʥʘʨʦʜʞʝʥʠʤ; ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʨʦʜʽʣʣʶ ʪʘ ʧʣʽʜ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʝʧʽʜʫʨʘʣʴʥʦʾ ʘʥʘʣʛʝʟʽʾ 

ʤʦʞʣʠʚʝ ʧʦʩʪʽʡʥʝ ʚʚʝʜʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʯʝʨʝʟ ʝʧʽʜʫʨʘʣʴʥʠʡ ʢʘʪʝʪʝʨ ʽʟ 

ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʝʛʫʚʘʪʠ ʜʦʟʫ ʽ ʪʝʤʧ ʚʚʝʜʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ 

ʨʦʜʽʣʣʽ. ɿʥʝʙʦʣʶʚʘʥʥʷ II ʧʝʨʽʦʜʫ ʧʦʣʦʛʽʚ, ʦʧʝʨʘʮʽʾ ʥʘʢʣʘʜʘʥʥʷ ʘʢʫʰʝʨʩʴʢʠʭ 

ʱʠʧʮʽʚ, ʨʫʯʥʦʾ ʨʝʚʽʟʽʾ ʩʪʽʥʦʢ ʤʘʪʢʠ, ʫʰʠʚʘʥʥʷ ʧʨʦʤʝʞʠʥʠ ʪʦʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʰʣʷʭʦʤ ʜʦʜʘʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʘʥʝʩʪʝʪʠʢʘ. ʂʝʩʘʨʽʚ ʨʦʟʪʠʥ ʧʽʜ ʝʧʽʜʫʨʘʣʴʥʦʶ 

ʘʥʘʣʛʝʟʽʻʶ ʧʨʦʚʦʜʷʪʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʧʽʜʫʨʘʣʴʥʦʛʦ ʢʘʪʝʪʝʨʘ. 

ɺʽʜʦʤʦ, ʱʦ ʚʘʛʽʪʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʽʩʣʷʧʦʣʦʛʦʚʦʤʫ 

ʧʝʨʽʦʜʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʧʽʜʫʨʘʣʴʥʦʾ ʘʥʘʣʛʝʟʽʾ ʟʥʠʞʫʻ ʧʨʦʷʚʠ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʡ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʫʻ ʯʘʩʪʦʪʫ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ 

ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʫ ʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʢʘʭ ʥʘ ʪʣʽ 

ʩʠʤʧʘʪʠʯʥʦʾ ʙʣʦʢʘʜʠ. 

ʅʝʛʘʪʠʚʥʽ ʩʪʦʨʦʥʠ ʨʝʛʽʦʥʘʨʥʦʾ ʘʥʘʣʛʝʟʽʾ: ʤʦʞʣʠʚʽ ʛʦʣʦʚʥʽ ʙʦʣʽ (ʷʢʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʢʦʣ ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ, 70 % ʪʘʢʠʭ ʞʽʥʦʢ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʛʦʣʦʚʥʠʭ ʙʦʣʽʚ); ʧʽʩʣʷʧʫʥʢʮʽʡʥʘ ʣʽʢʚʦʨʝʷ; ʤʦʞʣʠʚʽ ʙʦʣʽ ʚ 

ʩʧʠʥʽ; ʚʽʜʯʫʪʥʝ ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʟʤʫʰʫʻ ʞʽʥʢʫ ʧʝʨʝʙʫʚʘʪʠ ʚ 

ʣʝʞʘʯʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʽʚ; 

ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʩʠʪʦʮʠʥʫ ʟ ʤʝʪʦʶ ʧʽʜʩʠʣʝʥʥʷ ʧʦʣʦʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʝʨʰʠʭ ʧʦʣʦʛʘʭ); ʤʦʞʣʠʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʪʫʞʥʦʤʫ ʧʝʨʽʦʜʽ ʘʢʫʰʝʨʩʴʢʠʭ ʱʠʧʮʽʚ ʘʙʦ ʚʘʢʫʫʤ-ʝʢʩʪʨʘʢʪʦʨʘ 

(ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʣʦʛʦʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʥʝʪʨʠʤʘʥʥʷ 

ʢʘʣʫ ʡ ʩʝʯʽ); ʧʽʜʚʠʱʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʢʽʥʯʝʥʥʷ ʧʦʣʦʛʽʚ ʰʣʷʭʦʤ ʦʧʝʨʘʮʽʾ 

ʢʝʩʘʨʝʚʦʛʦ ʨʦʟʪʠʥʫ; ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʤʦʞʣʠʚʝ ʦʜʥʦʙʽʯʥʝ ʘʙʦ ʩʝʛʤʝʥʪʘʨʥʝ 

ʟʥʝʙʦʣʶʚʘʥʥʷ, ʧʽʩʣʷʧʦʣʦʛʦʚʘ ʟʘʪʨʠʤʢʘ ʩʝʯʽ; ʽʥʦʜʽ ʚʠʥʠʢʘʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʩʝʧʪʠʯʥʦʛʦ ʤʝʥʽʥʛʽʪʫ (ʧʨʠ ʚʥʝʩʝʥʥʽ ʽʥʬʝʢʮʽʾ ʧʨʠ ʧʨʦʢʦʣʽ ʪʘ ʪʨʠʚʘʣʦʤʫ ʩʪʦʷʥʥʽ 

ʢʘʪʝʪʝʨʘ); ʯʝʨʝʟ ʫʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥ ʝʧʽʜʫʨʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʛʝʤʘʪʦʤʘ. 

ɽʧʽʜʫʨʘʣʴʥʠʡ ʢʘʪʝʪʝʨ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʤʽʞʭʨʝʙʮʝʚʦʛʦ ʧʨʦʩʪʦʨʫ 

L3-L4. ʉʧʽʥʘʣʴʥʘ ʘʥʝʩʪʝʟʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʘʥʘʣʦʛʽʯʥʽʡ ʜʽʣʷʥʮʽ L3ïL4, ʘʣʝ 

ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʪʴʩʷ ʦʜʥʦʨʘʟʦʚʦ. ʉʧʽʥʘʣʴʥʫ ʘʥʝʩʪʝʟʽʶ ʯʘʩʪʽʰʝ ʧʨʦʚʦʜʷʪʴ ʧʨʠ 

ʢʝʩʘʨʝʚʦʤʫ ʨʦʟʪʠʥʽ, ʥʽʞ ʧʨʠ ʧʽʭʚʦʚʠʭ ʧʦʣʦʛʘʭ. ɺʚʦʜʷʪʴ ʨʦʟʯʠʥ ʤʽʩʮʝʚʦʛʦ 

ʘʥʝʩʪʝʪʠʢʘ, ʛʽʧʝʨʙʘʨʠʯʥʠʡ ʱʦʜʦ ʩʧʠʥʥʦʤʦʟʢʦʚʦʾ ʨʽʜʠʥʠ. ɯʟʦʙʘʨʠʯʥʽ ʨʦʟʯʠʥʠ 

ʘʥʝʩʪʝʪʠʢʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʩʝʙʝ ʛʽʧʦ- ʯʠ ʛʽʧʝʨʙʘʨʠʯʥʦ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʚ ʩʧʠʥʥʦʤʦʟʢʦʚʽʡ ʨʽʜʠʥʽ ʽʦʥʽʚ ʩʦʣʝʡ ʽ ʛʣʶʢʦʟʠ. 

ʊʦʤʫ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʽʜʦʤʦ ʛʽʧʝʨʙʘʨʠʯʥʠʭ ʨʦʟʯʠʥʽʚ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʝʨʦʚʘʥʽʩʪʴ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʘʥʘʣʛʝʟʽʾ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʢʦʤʙʽʥʦʚʘʥʫ ʩʧʽʥʘʣʴʥʦ-ʝʧʽʜʫʨʘʣʴʥʫ ʘʥʘʣʛʝʟʽʶ. 

ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʚʠʜʫ ʘʥʘʣʛʝʟʽʾ ʻ ʤʘʣʠʡ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʩʫʤʘʨʥʦʾ ʜʦʟʠ ʤʽʩʮʝʚʦʛʦ ʘʥʝʩʪʝʪʠʢʘ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʘʥʘʣʴʛʝʪʠʯʥʠʡ 

ʝʬʝʢʪ. 

ɺʠʩʥʦʚʢʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʘʢʫʰʝʨʩʪʚʽ ʨʝʛʽʦʥʘʨʥʝ ʟʥʝʙʦʣʝʥʥʷ ʧʦʣʦʛʽʚ 

ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ. ɺʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʤʝʪʦʜʠ ʟʥʝʙʦʣʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʨʝʛʽʦʥʘʨʥʽ, ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʯʠ 

ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʷʞʢʠʭ ʘʨʪʠʬʽʮʽʘʣʴʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʝʭʥʽʢʠ ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ, ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ 

ʜʦ ʜʘʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɸʊʆɻɽʅɽɿʋ ʅʋɼʆʊʀ ʊɸ ɹʃʖɺɸʅʅʗ ɺɸɻɯʊʅʀʍ 

 

ʄʘʨʠʥʯʠʥʘ ɯʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ɹʦʙʠʮʴʢʘ ʊʝʪʷʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʩʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʷ ʥʫʜʦʪʠ ʪʘ ʙʣʶʚʘʥʥʷ ʚʘʛʽʪʥʠʭ ʧʦʛʘʥʦ 

ʚʠʚʯʝʥʘ, ʘʣʝ ʚʠʟʥʘʥʦ, ʱʦ ʚʦʥʘ ʤʘʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʝ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʻʜʥʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ, ʝʥʜʦʢʨʠʥʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʬʘʢʪʦʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʛʝʥʝʪʠʯʥʘ ʩʭʠʣʴʥʽʩʪʴ ʽ ʧʣʘʮʝʥʪʘʨʥʽ 

ʤʝʭʘʥʽʟʤʠ ʦʧʠʩʘʥʽ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʧʨʠʯʠʥʠ ʮʠʭ ʩʠʤʧʪʦʤʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʘʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʫ ʙʣʶʚʘʥʥʷ ʚʘʛʽʪʥʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

1. ɻʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ. ʋ 1990-ʭ ʨʦʢʘʭ ʂʦʨʽ ʪʘ ʽʥʰʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʽʣʴʰʠʡ 

ʧʦʧʠʪ ʥʘ ʣʽʢʠ ʧʨʦʪʠ ʥʫʜʦʪʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʩʝʨʝʜ ʞʽʥʦʢ ʟ ʤʦʥʦʟʠʛʦʪʥʠʤʠ 

ʙʣʠʟʥʶʢʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʞʽʥʢʘʤʠ ʟ ʜʠʟʠʛʦʪʥʠʤʠ ʙʣʠʟʥʶʢʘʤʠ. ʋ ʥʝʱʦʜʘʚʥʴʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʣʠʟʥʶʢʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʫʜʦʪʘ ʽ ʙʣʶʚʘʥʥʷ ʻ ʚʠʩʦʢʦʶ 

ʩʧʘʜʢʦʚʽʩʪʶ, ʘ ʛʝʥʝʪʠʯʥʘ ʢʦʨʝʣʷʮʽʷ ʩʪʘʥʦʚʠʪʴ 73% ʜʠʩʧʝʨʩʽʾ, 51% ʜʣʷ 

ʪʨʠʚʘʣʦʩʪʽ ʅɹɺ ʽ 53% ʜʣʷ ʪʷʞʢʦʩʪʽ ʅɹɺ. ʂʨʽʤ ʪʦʛʦ, ʩʽʤʝʡʥʠʡ ʘʥʘʤʥʝʟ ʪʘʢʦʞ ʻ 

ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ: ʧʨʠʙʣʠʟʥʦ 28% ʞʽʥʦʢ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʅɹɺ ʫ ʩʚʦʾʭ ʤʘʪʝʨʽʚ ʽ 

19% ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʾʭʥʽ ʩʝʩʪʨʠ ʤʘʣʠ ʪʘʢʽ ʞ ʩʠʤʧʪʦʤʠ. ɿʛʽʜʥʦ ʟ ʮʠʤʠ 

ʚʠʩʥʦʚʢʘʤʠ, ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ, ʱʦ ʨʠʟʠʢ ʅɹɺ ʫ ʚʘʛʽʪʥʦʾ ʞʽʥʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʪʨʠʯʽ, ʷʢʱʦ ʤʘʪʠ ʞʽʥʢʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʚʽʜʯʫʚʘʣʘ ʛʽʧʝʨʝʤʝʟʠʩ(ʥʘʜʤʽʨʥʝ ʙʣʶʚʘʥʥʷ 

ʚʘʛʽʪʥʠʭ) ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʞʽʥʢʠ, ʷʢʽ ʤʘʣʠ ʨʘʥʥʽ ʛʝʩʪʦʟʠ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʾ ʚʘʛʽʪʥʦʩʪʽ, ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʨʝʮʠʜʠʚʫ ʧʦʨʽʚʥʷʥʦ ʟ ʞʽʥʢʘʤʠ, ʷʢʽ ʥʝ 

ʟʘʟʥʘʣʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʚʘʛʽʪʥʦʩʪʽ. 

2. ɽʪʥʽʯʥʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ. ʏʘʩʪʦʪʘ ʅɹɺ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʪʥʽʯʥʦʾ 
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ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3 ʜʦ 20 ʥʘ 1000 ʚʘʛʽʪʥʦʩʪʝʡ. ʎʝ ʯʘʩʪʽʰʝ 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʫ ʞʽʥʦʢ ʚ ɯʥʜʽʾ, ʇʘʢʠʩʪʘʥʽ, ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ɸʟʽʾ ʪʘ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ 

ʧʦʨʽʚʥʷʥʦ ʟ ʻʚʨʦʧʝʡʮʷʤʠ, ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʽʥʜʽʘʥʮʷʤʠ ʪʘ ʝʩʢʽʤʦʩʘʤʠ. 

3. ʇʣʘʮʝʥʪʘʨʥʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ. ɼʦʢʘʟʠ ʥʘ ʧʽʜʪʨʠʤʢʫ ʮʴʦʛʦ 

ʬʘʢʪʦʨʫ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʧʨʦ ʪʝ, ʱʦ ʚʘʛʽʪʥʦʩʪʽ ʙʝʟ ʧʣʦʜʫ (ʧʦʚʥʘ 

ʛʽʜʘʪʠʜʠʬʦʨʤʥʘ ʨʦʜʠʤʢʘ) ʧʦʚôʷʟʘʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʠʤ ʽ ʚʘʞʢʠʤ ʨʦʟʣʘʜʦʤ 

ʅɹɺ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʽ ʩʠʤʧʪʦʤʠ ʚʠʢʣʠʢʘʥʽ ʧʣʘʮʝʥʪʦʶ, ʘ ʥʝ ʧʣʦʜʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʛʽʧʦʪʝʟʠ, ʥʫʜʦʪʘ ʽ ʙʣʶʚʦʪʘ ʨʽʜʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʧʦʚʪʦʨʥʦʥʘʨʦʜʞʫʶʯʠʭ ʞʽʥʦʢ, ʞʽʥʦʢ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʽ ʢʫʨʮʽʚ ʯʝʨʝʟ ʤʝʥʰʠʡ ʦʙ'ʻʤ 

ʧʣʘʮʝʥʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʟʚôʷʟʦʢ ʤʽʞ ʛʝʩʪʘʮʽʡʥʦʶ ʛʽʧʝʨʪʝʥʟʽʻʶ (ɻɻ) ʽ 

ʨʦʟʣʘʜʘʤʠ ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʪʘʢʠʤʠ ʷʢ ʧʨʝʝʢʣʘʤʧʩʽʷ ʪʘ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʧʣʘʮʝʥʪʠ, ʫ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʜʽʘʛʥʦʟ ɻɻ ʙʫʚ ʧʦʩʪʘʚʣʝʥʠʡ ʫ ʜʨʫʛʦʤʫ ʪʨʠʤʝʩʪʨʽ 

ʚʘʛʽʪʥʦʩʪʽ. ʆʜʥʘʢ ʚʯʝʥʽ ʚʠʷʚʠʣʠ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʜʤʽʨʥʠʤ ʙʣʶʚʘʥʥʷʤ 

ʚʘʛʽʪʥʠʭ ʽ ʚʠʩʦʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʚʘʛʠ ʧʣʘʮʝʥʪʠ ʜʦ ʚʘʛʠ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, 

ʦʙʤʝʞʝʥʝ ʥʘʱʘʜʢʘʤʠ ʞʽʥʦʯʦʾ ʩʪʘʪʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʟʚʽʪʽʚ ʤʦʞʣʠʚʦ, ʱʦ ʟʤʽʥʠ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʽ ʬʫʥʢʮʽʾ ʧʣʘʮʝʥʪʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʘʨʪʝʨʽʘʣʴʥʦʶ 

ʛʽʧʝʨʪʝʥʟʽʻʶ (ʍɸɻ) ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ ʫ ʚʠʨʦʙʣʝʥʥʽ ʛʦʨʤʦʥʽʚ 

ʮʠʤ ʦʨʛʘʥʦʤ. 

4. ɽʥʜʦʢʨʠʥʥʽ ʬʘʢʪʦʨʠ. ɺʠʟʥʘʥʦ, ʱʦ ʝʥʜʦʢʨʠʥʥʽ ʬʘʢʪʦʨʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʅɹɺ ʽ ʍɸɻ. ɹʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʭʦʨʽʦʥʽʯʥʦʛʦ 

ʛʦʥʘʜʦʪʨʦʧʽʥʫ ʣʶʜʠʥʠ (ʍɻʃ), ʷʢ ʫ ʚʠʧʘʜʢʫ ʙʘʛʘʪʦʧʣʽʜʥʦʾ ʚʘʛʽʪʥʦʩʪʽ, 

ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʬʦʨʤʘʤʠ ʅɹɺ ʽ ʍɸɻ. ʅʝʱʦʜʘʚʥʻ ʦʙʩʝʨʚʘʮʽʡʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʽʚʥʽ ʚʽʣʴʥʦʛʦ ʍɻʃ ʽ ʧʘʧʘʣʽʟʠʥʫ-1 (ʪʘʢʦʞ ʚʽʜʦʤʦʛʦ ʷʢ 

ʙʽʣʦʢ ɸ ʧʣʘʟʤʠ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʘʛʽʪʥʽʩʪʶ) ʙʫʣʠ ʚʠʱʠʤʠ ʫ ʞʽʥʦʢ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʥʘ ɻɻ, ʥʽʞ ʫ ʪʠʭ, ʭʪʦ ʥʝ ʩʪʨʘʞʜʘʻ. ʇʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʪʨʘʥʟʠʪʦʨʥʠʡ 

ʛʝʩʪʘʮʽʡʥʠʡ ʪʠʨʝʦʪʦʢʩʠʢʦʟ ʫ 60% ʞʽʥʦʢ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʍɸɻ, ʘ ʨʽʚʝʥʴ 

ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʞʽʥʦʢ ʟ ʍɸɻ. ʇʝʚʥʽ ʧʽʜʪʠʧʠ ʍɻʃ 

ʤʦʞʫʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʨʝʮʝʧʪʦʨʠ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʨʠʷʪʠ 

ʛʽʧʝʨʪʠʨʝʦʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʛʽʧʝʨʪʠʨʝʦʟʫ ʢʦʨʝʣʶʻ ʟ ʪʷʞʢʽʩʪʶ ʅɹɺ. 

ɹʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʝʩʪʨʦʛʝʥʫ, ʧʨʦʛʝʩʪʝʨʦʥʫ ʪʘ ʣʝʧʪʠʥʫ ʪʘ ʥʠʞʯʽ ʨʽʚʥʽ 
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ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ ʪʘ ʧʨʦʣʘʢʪʠʥʫ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ɻɻ. ʈʽʚʥʽ 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʪʘ ʝʩʪʨʦʛʝʥʫ, ʟʜʘʻʪʴʩʷ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʍɻʃ 

ʩʠʨʦʚʘʪʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʘ ʪʘʢʦʞ ʟʽ ʟʤʽʥʘʤʠ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʘ. ɿʘʛʘʣʦʤ 

ʛʦʨʤʦʥʠ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʍɻʃ ʽ ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ʥʝʦʜʥʘʢʦʚʦ ʙʨʘʣʠ ʫʯʘʩʪʴ 

ʫ ʤʝʭʘʥʽʟʤʘʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʫʜʦʪʫ ʽ ʙʣʶʚʦʪʫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʷʢ ʩʚʦʻʨʽʜʥʝ 

çʟʘʤʢʥʫʪʝ ʢʦʣʦè. 

5. ʐʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʽ ʬʘʢʪʦʨʠ. ɿʘʪʨʠʤʢʘ ʩʧʦʨʦʞʥʝʥʥʷ ʰʣʫʥʢʘ, ʧʦʚôʷʟʘʥʘ 

ʟ ʨʦʟʩʣʘʙʣʝʥʥʷʤ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʠʤʧʪʦʤʠ ʅɹɺ. ʎʷ ʪʝʦʨʽʷ ʙʫʣʘ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ. 

ɼʘʥʽ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ, ʘʣʝ ʥʘ ʧʽʜʪʨʠʤʢʫ ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʦʚʦ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʷʢ ʯʘʩʪʠʥʠ ʧʘʪʦʛʝʥʝʟʫ ʅɹɺ ʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʥʦʨʤʘʣʴʥʘ ʧʦʚʽʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʥʰ ʽʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʮʠʤ ʩʪʘʥʦʤ. ʂʨʽʤ 

ʪʦʛʦ, ʚʘʛʽʪʥʽ ʞʽʥʢʠ ʟ ʅɹɺ ʧʦʢʘʟʘʣʠ ʙʽʣʴʰ ʥʝʩʪʘʙʽʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʝʣʘʩʪʦʛʘʩʪʨʦʛʨʘʬʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʞʽʥʢʘʤʠ ʧʽʩʣʷ ʧʝʨʝʨʠʚʘʥʥʷ ʚʘʛʽʪʥʦʩʪʽ ʪʘ 

ʥʝʚʘʛʽʪʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣʠ ʨʽʟʥʠʮʽ ʫ ʯʘʩʽ 

ʩʧʦʨʦʞʥʝʥʥʷ ʰʣʫʥʢʘ ʚʘʛʽʪʥʠʭ ʞʽʥʦʢ ʽʟ ʥʫʜʦʪʦʶ ʪʘ ʙʣʶʚʘʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ Helicobacter pylori ʽʥʬʝʢʮʽʾ ʙʫʣʠ ʚʽʜʟʥʘʯʝʥʽ ʫ ʞʽʥʦʢ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʥʘ ʍɸɻ. ɼʘʥʽ ʱʦʜʦ ʮʽʻʾ ʪʝʤʠ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ. H. pylori ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴ ʫ 

ʰʣʫʥʢʫ ʞʽʥʦʢ ʽʟ ʍɸɻ, ʥʽʞ ʫ ʞʽʥʦʢ ʙʝʟ ʍɻ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʟʦʣʦʪʠʡ ʩʪʘʥʜʘʨʪ ʪʝʩʪʫʚʘʥʥʷ, ʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʧʩʽʾ 

ʩʣʠʟʦʚʦʾ, ʚʠʷʚʠʣʦ, ʱʦ 95% ʧʘʮʽʻʥʪʽʚ ʟ ʍɸɻ ʜʘʣʠ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ H. 

pylori ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʠʙʣʠʟʥʦ 50% ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. ʉʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʝʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ H. 

pylori ʥʝʟʜʘʪʥʽʩʪʴ ʚʽʜʨʽʟʥʠʪʠ ʘʢʪʠʚʥʫ ʽʥʬʝʢʮʽʶ ʚʽʜ ʤʠʥʫʣʦʾ, ʘ ʘʢʪʠʚʥʘ ʽʥʬʝʢʮʽʷ 

ʧʨʦʪʠ ʤʠʥʫʣʦʾ ʽʥʬʝʢʮʽʾ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʨʽʟʥʽ ʩʠʤʧʪʦʤʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʙʫʣʦ ʧʨʠʧʫʱʝʥʦ, ʱʦ H. pylori ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ 

ʽʥʜʫʢʦʚʘʥʽ ʛʦʨʤʦʥʘʤʠ ʟʤʽʥʠ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʪʘ ʥʝʨʚʦʚʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʰʣʫʥʢʘ. ʉʢʨʠʥʽʥʛ ʥʘ H. pylori ʤʦʞʝ ʙʫʪʠ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʍɸɻ, 

ʦʩʦʙʣʠʚʦ ʪʠʭ, ʭʪʦ ʤʘʻ ʪʨʠʚʘʣʽ ʪʘ ʚʘʞʢʽ ʩʪʘʥʠ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʦʤʫ 

ʣʽʢʫʚʘʥʥʶ. 
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6. ʉʝʨʦʪʦʥʽʥ. ʑʝ ʦʜʥʘ ʮʽʢʘʚʘ ʪʝʦʨʽʷ ʧʦʭʦʜʞʝʥʥʷ ʅɹɺ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʩʝʨʦʪʦʥʽʥʦʤ. ʎʝ ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ ʫ ʨʝʛʫʣʷʮʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ, ʩʝʢʨʝʮʽʾ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ. ʈʦʣʴ ʩʝʨʦʪʦʥʽʥʫ ʚʩʝ ʱʝ ʻ ʜʠʩʢʫʩʽʡʥʦʶ. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ 

ʚʠʷʚʠʣʠ ʞʦʜʥʦʾ ʨʽʟʥʠʮʽ ʚ ʨʽʚʥʷʭ ʩʝʨʦʪʦʥʽʥʫ ʤʽʞ ʚʘʛʽʪʥʠʤʠ ʞʽʥʢʘʤʠ ʟ ʮʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʘʙʦ ʙʝʟ ʥʠʭ. ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ, ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʪʝʨʘʧʽʶ ʤʦʣʝʢʫʣʘʤʠ ʘʥʪʘʛʦʥʽʩʪʽʚ ʨʝʮʝʧʪʦʨʽʚ ʩʝʨʦʪʦʥʽʥʫ, 

ʧʨʠʧʫʩʪʠʣʠ ʨʦʣʴ ʚʠʱʠʭ ʨʽʚʥʽʚ ʩʝʨʦʪʦʥʽʥʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʅɹɺ. 

7. ʇʩʠʭʦʣʦʛʽʯʥʽ ʪʝʦʨʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʦʩʪʘʪʦʯʥʦʛʦ ʪʘ ʘʙʩʦʣʶʪʥʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʪʨʠʛʝʨʘ ʜʣʷ ʅɹɺ ʫ ʤʠʥʫʣʦʤʫ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʧʦʷʚʠ ʯʠʩʣʝʥʥʠʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʥʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʝʦʨʽʡ, ʪʘʢʠʭ ʷʢ ʦʙʨʘʟʘ ʘʙʦ ʘʤʙʽʚʘʣʝʥʪʥʽʩʪʴ 

ʱʦʜʦ ʚʘʛʽʪʥʦʩʪʽ, ʥʝʟʨʽʣʽʩʪʴ, ʢʦʥʚʝʨʩʽʡʥʠʡ ʨʦʟʣʘʜ, ʩʠʤʧʪʦʤ ʽʩʪʝʨʽʾ, ʥʝʚʨʦʟ ʘʙʦ 

ʜʝʧʨʝʩʽʷ. ʉʠʤʧʪʦʤʠ ʥʫʜʦʪʠ ʪʘ ʙʣʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ 

ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʨʝʩʦʤ, ʪʨʠʚʦʛʦʶ ʪʘ ʜʝʧʨʝʩʠʚʥʠʤ 

ʥʘʩʪʨʦʻʤ. ʆʜʥʘʢ ʥʫʜʦʪʘ ʽ ʙʣʶʚʦʪʘ ʥʘ ʧʽʟʥʽʭ ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ ʚʠʚʯʘʶʪʴʩʷ 

ʨʽʜʰʝ. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʚʠʚʯʘʣʠ ʧʦʰʠʨʝʥʽʩʪʴ, ʪʷʞʢʽʩʪʴ ʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʽ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʅɹɺ ʧʽʜ ʯʘʩ ʨʘʥʥʴʦʾ ʪʘ ʧʽʟʥʴʦʾ ʚʘʛʽʪʥʦʩʪʽ. ʊʷʞʢʽʩʪʴ ʩʠʤʧʪʦʤʽʚ 

ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʨʘʥʥʴʦʶ ʚʘʛʽʪʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʠʙʣʶʚʦʪʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʩʪʘʪʫʩʦʤ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʩʠʤʧʪʦʤʘʤʠ ʜʝʧʨʝʩʽʾ. ʊʠʤ ʥʝ ʤʝʥʰ, ʟʘʨʘʟ 

ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʻ ʪʝ, ʱʦ ʧʩʠʭʦʣʦʛʽʯʥʽ ʨʦʟʣʘʜʠ ʻ ʥʘʩʣʽʜʢʦʤ ʩʪʘʥʫ, ʘ ʥʝ 

ʧʨʠʯʠʥʦʶ. 

ɺʠʩʥʦʚʢʠ. ʅʫʜʦʪʘ ʪʘ ʙʣʶʚʦʪʘ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʻ ʯʘʩʪʠʤʠ ʩʪʘʥʘʤʠ, ʟ 

ʷʢʠʤʠ ʤʝʜʠʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʩʪʠʢʘʶʪʴʩʷ ʚ ʱʦʜʝʥʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ, ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʯʥʦʛʦ ʬʘʢʪʦʨʘ, ʯʠ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʚʠʢʣʠʢʘʣʠ ʥʫʜʦʪʫ ʽ ʙʣʶʚʘʥʥʷ ʚʘʛʽʪʥʠʭ, ʱʦʙ ʟʘʧʦʙʽʛʘʪʠ ʥʝʚʠʥʦʰʫʚʘʥʥʶ 

ʚʘʛʽʪʥʦʩʪʽ. 
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ʈɽɸʂʎɯʗ ʊ-ʂʃɯʊʀʅ ɺ ʃɽɻɽʅɽɺɯʁ ʊʂɸʅʀʅɯ ʇʈʀ COVID-19 

 

ʄʘʨʯʫʢ ɸʥʘʩʪʘʩʽʷ ʈʦʤʘʥʽʚʥʘ 

ɻʝʨʫʰ ʂʘʪʝʨʠʥʘ ɯʛʦʨʽʚʥʘ 

ʇʘʩʢʘʨʠʢ ʄʠʢʦʣʘ ɯʛʦʨʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ʂʘʥʴʦʚʩʴʢʘ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ.ʤ.ʥ ʜʦʮʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ :ʂʦʨʦʥʘʚʽʨʫʩʥʘ ʭʚʦʨʦʙʘ 2019 (COVID-19), ʧʘʪʦʣʦʛʽʷ, ʩʧʨʠʯʠʥʝʥʘ 

ʚʽʨʫʩʦʤ ʢʦʨʦʥʘʚʽʨʫʩʫ 2 ʚʘʞʢʦʛʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʫ 

(SARS-CoV-2), ʧʨʠʟʚʝʣʘ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ ʚʘʞʢʠʭ ʨʝʩʧʽʨʘʪʦʨʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽʟ  ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʽʩʪʽ ʪʘ ʩʤʝʨʪʥʽʩʪʽ. ʉʪʘʥʦʤ ʥʘ ʩʽʯʝʥʴ 

2023 ʨʦʢʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʦʥʘʜ 6,7 ʤʽʣʴʡʦʥʘ ʩʤʝʨʪʝʡ ʧʽʜ ʯʘʩ ʢʽʣʴʢʦʭ ʭʚʠʣʴ 

ʚʽʨʫʩʫ ʢʦʚʽʜʫ ʷʢʠʡ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ ʤʫʪʫʚʘʪʠ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʨʦʣʴ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʽ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʘʢʮʠʥʘʮʽʾ. ʋ ʮʴʦʤʫ ʤʽʥʽ-ʦʛʣʷʜʽ ʤʠ 

ʨʦʟʛʣʷʜʘʻʤʦ ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʨʦʣʽ ʊ-ʢʣʽʪʠʥ ʫ COVID-19, ʧʨʠʜʽʣʷʶʯʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʤʽʩʮʝʚʽʡ ʨʝʘʢʮʽʾ ʚ ʣʝʛʝʥʷʭ ʧʨʠ ʣʝʛʢʦʤʫ, ʩʝʨʝʜʥʴʦʚʘʞʢʦʤʫ ʪʘ 

ʚʘʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʢʦʨʥʘʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ. 

ʎʽʣʴ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʶ ʽʥʬʝʢʮʽʾ SARS-CoV-2 ʽ ʨʦʣʴ 

ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʷʢ ʫ ʚʠʨʽʰʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽʡ 

ʟʘʧʘʣʴʥʽʡ ʨʝʘʢʮʽʾ ʫ ʚʘʞʢʠʭ ʚʠʧʘʜʢʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʦʛʣʷʜ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʜʝ ʚʢʘʟʘʥʦ ʛʝʥʝʪʠʯʥʽ ʪʘ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʩʽʭ ʧʦʧʫʣʷʮʽʡ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ 

T-ʣʽʤʬʦʮʠʪʽʚ, ʪʘ ʾʭ ʜʦʧʦʤʦʛʘ ʪʘ ʧʦʪʝʥʮʽʡʥʘ ʰʢʦʜʘ ʧʨʠ ʟʘʧʘʣʴʥʽʡ ʨʝʘʢʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ɯʥʬʝʢʮʽʷ SARS-CoV-2 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʩʠʤʧʪʦʤʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʙʝʟʩʠʤʧʪʦʤʥʦʾ ʪʘ ʣʝʛʢʦʾ/ʧʦʤʽʨʥʦʾ 

ʽʥʬʝʢʮʽʾ ʜʦ ʚʘʞʢʦʾ ʭʚʦʨʦʙʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ, ʯʘʩʪʦ ʧʨʦʛʨʝʩʫʶʯʠ ʜʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ 

(ɻʈɼʉ). ɺʽʨʫʩ SARS-CoV-2 ʻ ʯʘʩʪʠʥʦʶ ʨʦʜʠʥʠ Conanaviridae; ʩʪʨʫʢʪʫʨʥʦ ʡʦʛʦ 
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ʧʦʟʠʪʠʚʥʦ-ʩʤʠʩʣʦʚʠʡ ʈʅʂ-ʛʝʥʦʤ ʜʦʚʞʠʥʦʶ ~30 ʢʙ ʢʦʜʫʻ ʟʘʛʘʣʦʤ 29 ʙʽʣʢʽʚ, 

ʯʦʪʠʨʠ ʟ ʷʢʠʭ ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʬʫʥʢʮʽʶ (ʙʽʣʢʠ ʰʠʧʘ (S), ʦʙʦʣʦʥʢʠ (E), 

ʤʝʤʙʨʘʥʠ (M) ʽ ʥʫʢʣʝʦʢʘʧʩʠʜʫ (N). ɿ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʜʦʙʨʝ ʚʽʜʦʤʦ, 

ʱʦ ʨʝʘʢʮʽʷ ʘʥʪʠʪʽʣ ʧʨʦʪʠ ʽʥʰʠʭ ʰʪʘʤʽʚ ʢʦʨʦʥʘʚʽʨʫʩʫ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʘ, ʽ 

ʧʦʚʪʦʨʥʽ ʽʥʬʝʢʮʽʾ ʻ ʤʦʞʣʠʚʠʤʠ ʪʘ ʯʘʩʪʠʤʠ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 12 ʤʽʩʷʮʽʚ. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽ ʊ-ʢʣʪ̔ʠʥʥʽ ʨʝʘʢʮʽʾ ʧʨʦʪʠ ʢʦʨʦʥʘʚʽʨʫʩʽʚ ʣʶʜʠʥʠ 

ʛʝʥʝʨʫʶʪʴʩʷ ʯʘʩʪʦ, ʘʣʝ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʽ ʥʝʚʠʟʥʘʯʝʥʠʡ 

ʪʝʨʤʽʥ ʜʽʾ, ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʽʯʥʠʭ ʊ-ʢʣʽʪʠʥ, 

ʦʩʦʙʣʠʚʦ ʫ ʣʽʪʥʽʭ ʣʶʜʝʡ. 

ʂʨʽʤ ʪʦʛʦ,ʽʩʥʫʶʪʴ ʤʫʪʘʮʽʾ ʚ ʢʽʣʴʢʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʘʭ, ʦʩʦʙʣʠʚʦ Spikes, 

ʷʢʽ ʤʦʞʫʪʴ ʦʙʽʡʪʠ ʽʩʥʫʶʯʫ ʽʤʫʥʦʣʦʛʽʯʥʫ ʧʘʤôʷʪʴ ʷʢ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʽʥʬʝʢʮʽʡ, 

ʪʘʢ ʽ ʚʽʜ ʚʘʢʮʠʥʘʮʽʡ. ɼʠʭʘʣʴʥʽ ʰʣʷʭʠ ʻ ʦʩʥʦʚʥʠʤ ʧʘʪʦʣʦʛʽʯʥʠʤ ʦʩʝʨʝʜʢʦʤ 

ʽʥʬʝʢʮʽʾ SARS-CoV-2, ʧʨʠ ʮʴʦʤʫ ʣʝʛʝʥʽ ʯʘʩʪʦ ʻ ʦʩʥʦʚʥʠʤ ʫʨʘʞʝʥʠʤ ʦʨʛʘʥʦʤ, 

ʦʩʦʙʣʠʚʦ ʫ ʚʘʞʢʠʭ ʚʠʧʘʜʢʘʭ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

COVID-19, ʷʢʽ ʧʦʤʝʨʣʠ ʚʽʜ ʭʚʦʨʦʙʠ, ʣʝʛʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʜʠʬʫʟʥʠʤ ʘʣʴʚʝʦʣʷʨʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ [DAD]. DAD ʻ ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ 

ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ ʩʠʥʜʨʦʤʫ [ɻʈɼʉ] ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʙʨʷʢʦʤ, ʛʽʘʣʽʥʦʚʠʤʠ ʤʝʤʙʨʘʥʘʤʠ ʪʘ ʟʘʧʘʣʝʥʥʷʤ, ʱʦ ʟʘʟʚʠʯʘʡ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʽʙʨʦʟʦʤ ʘʣʴʚʝʦʣʷʨʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ. ʊʠʤ ʥʝ ʤʝʥʰ, ʚ ʜʝʷʢʠʭ 

ʧʘʮʽʻʥʪʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʯʽʪʢʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʧʘʣʝʥʥʷ , ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ COVID-19, 

ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʟʘʣʝʛʝʥʝʚʽ ʧʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʽ 

ʪʨʦʤʙʦʟʦʤ ʣʝʛʝʥʴ. 

ʇʽʜ ʯʘʩ ʨʘʥʥʴʦʾ ʬʘʟʠ ʧʘʥʜʝʤʽʾ COVID-19 ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʽʤʫʥʥʘ 

ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʻ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʯʝʨʝʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʟʘʧʘʣʝʥʥʷ, ʜʝ ʚʨʦʜʞʝʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ, ʤʦʥʦʮʠʪʠ ʪʘ ʥʝʡʪʨʦʬʽʣʠ, ʚʽʜʽʛʨʘʶʪʴ 

ʟʥʘʯʥʫ ʨʦʣʴ. ʈʦʟʫʤʽʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʝʡ ʥʦʚʠʡ ʚʽʨʫʩ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʨʘʧʽʾ ʜʣʷ ʚʘʞʢʠʭ ʚʠʧʘʜʢʽʚ, ʦʢʨʽʤ 

ʧʨʦʪʠʚʽʨʫʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʪʘ ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɸʜʘʧʪʠʚʥʘ ʽʤʫʥʥʘ 

ʚʽʜʧʦʚʽʜʴ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʢʣʽʨʝʥʩʽ ʚʽʨʫʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤôʷʪʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʬʫʥʢʮʽʷ ʊ-ʢʣʽʪʠʥ ʫ ʣʝʛʝʥʷʭ ʣʶʜʠʥʠ. ʗʢ ʦʨʛʘʥ, ʱʦ 
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ʤʝʞʫʻ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʣʝʛʝʥʽ ʣʶʜʠʥʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʜʥʦʯʘʩʥʦ ʟʙʝʨʽʛʘʶʯʠ ʛʦʤʝʦʩʪʘʟ ʪʢʘʥʠʥ. 

ʑʦʙ ʜʦʩʷʛʪʠ ʮʴʦʛʦ, ʣʝʛʝʥʽ ʤʽʩʪʷʪʴ ʛʝʪʝʨʦʛʝʥʥʽ ʧʦʧʫʣʷʮʽʾ ʚʨʦʜʞʝʥʠʭ ʽ 

ʘʜʘʧʪʦʚʘʥʠʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ ʪʢʘʥʠʥʥʠʤʠ ʨʝʟʠʜʝʥʪʘʤʠ.ʆʢʨʽʤ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʊ-ʢʣʽʪʠʥʠ ʻ ʜʨʫʛʠʤʠ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʽʤʫʥʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʣʝʛʝʥʷʭ, ʧʝʨʝʚʘʞʥʦ ʟ ʬʝʥʦʪʠʧʦʤ ʝʬʝʢʪʦʨʥʦʾ 

ʧʘʤôʷʪʽ, ʊ-ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʻ ʪʢʘʥʠʥʥʠʤʠ (Trm, CD69+, CD103+/-, CD45RA, 

CCR7-). ʎʽ ʢʣʽʪʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʙʘʛʘʪʴʦʭ ʧʘʪʦʛʝʥʽʚ, ʘʣʝ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʽʤʫʥʦʧʘʪʦʣʦʛʽʾ, ʢʦʣʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʨʝʛʫʣʴʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ 

ʤʽʞ ʽʤʫʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ ʣʝʛʝʥʝʚʦʶ ʪʢʘʥʠʥʦʶ. ʍʦʯʘ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, 

ʱʦ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ Trm, ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʤʠʰʘʭ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʯʝʨʝʟ ʪʨʫʜʥʦʱʽ ʜʦʩʪʫʧʫ ʜʦ ʪʢʘʥʠʥʠ ʣʝʛʝʥʽʚ ʣʶʜʠʥʠ, ʪʝʧʝʨ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʪʘʢʦʞ ʫ ʣʝʛʝʥʷʭ ʣʶʜʠʥʠ ʙʽʣʴʰʽʩʪʴ ʊ-ʢʣʽʪʠʥ ʤʘʶʪʴ ʬʝʥʦʪʠʧ ʧʘʤôʷʪʽ (CD4+ ʽ 

CD8+) ʽ ʻ ʪʢʘʥʠʥʥʠʤʠ ʨʝʟʠʜʝʥʪʘʤʠ. ʎʽ ʢʣʽʪʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦ ʚʩʽʡ ʜʠʭʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ, ʚʢʣʶʯʘʶʯʠ ʣʝʛʝʥʝʚʫ ʧʘʨʝʥʭʽʤʫ, ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ ʪʘ ʥʘʚʽʪʴ ʧʦʚôʷʟʘʥʽ ʟ 

ʥʠʤʠ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ. 

T rm-ʢʣʽʪʠʥʠ [Tissue-resident memory] ʧʦʭʦʜʷʪʴ ʚʽʜ ʥʘʪʠʚʥʠʭ ʊ-ʢʣʽʪʠʥ, ʷʢʽ 

ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʣʽʤʬʦʾʜʥʠʭ ʪʢʘʥʠʥʘʭ, ʘ ʧʦʪʽʤ ʤʽʛʨʫʚʘʣʠ ʫ ʣʝʛʝʥʽ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʘʥʪʠʛʝʥʫ , ʧʦʨʦʜʞʫʶʯʠ ʥʘʡʙʽʣʴʰʫ ʧʦʧʫʣʷʮʽʶ ʊ-ʢʣʽʪʠʥ ʫ ʣʝʛʝʥʷʭ ʜʦʨʦʩʣʠʭ 

ʣʶʜʝʡ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʧʦʭʦʜʞʝʥʥʷ ʨʝʟʠʜʝʥʪʥʠʭ ʊ-ʢʣʽʪʠʥ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, 

ʩʢʣʘʜ ʮʽʻʾ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʜʦʥʦʨʘ ʪʘ ʘʥʘʤʥʝʟʫ 

ʞʠʪʪʷ. ʋ ʧʝʨʰʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʞʠʪʪʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʾ ʊ-ʢʣʽʪʠʥ ʫ ʣʝʛʝʥʷʭ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʜʦʤʽʥʫʚʘʥʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʥʘʪʠʚʥʠʭ ʊ-ʢʣʽʪʠʥ 

(CCR7+CD45RA+) ʽ Treg-ʢʣʽʪʠʥ (CD4+CD25+FOXP3+) ʜʦ Trm ʟ ʘʥʪʠʛʝʥʦʤ ʽʟ 

ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ. ʎʽʢʘʚʦ, ʱʦ ʜʝʷʢʽ ʚʽʨʫʩʥʽ 

ʽʥʬʝʢʮʽʡ ʣʝʛʝʥʴ ʩʧʨʠʯʠʥʷʶʪʴ ʙʽʣʴʰ ʩʝʨʡʦʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʦʩʽʙ ʟ ʦʟʥʘʢʘʤʠ 

ʽʤʫʥʦʩʫʧʨʝʩʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʠʞʝʥʫ ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʢʣʽʪʠʥ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʘʥʪʠʛʝʥʠ ʘʙʦ ʥʘ ʥʝʟʜʘʪʥʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʫ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʫ ʚʽʜʧʦʚʽʜʴ ʽʟ 

ʥʘʪʠʚʥʦʛʦ ʧʫʣʫ. ʂʣʽʪʠʥʠ Lung Trm ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʚʢʦʣʦ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʷʢ ʥʘ ʚʽʨʫʩʥʽ, ʪʘʢ ʽ ʥʘ 
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ʙʘʢʪʝʨʽʘʣʴʥʽ ʧʦʚʪʦʨʥʽ ʽʥʬʝʢʮʽʾ ʰʣʷʭʦʤ ʰʚʠʜʢʦʾ ʩʝʢʨʝʮʽʾ ʽʥʪʝʨʬʝʨʦʥʫ ɔ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʮʠʭ ʢʣʽʪʠʥ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʚʪʦʨʥʦʛʦ ʟʘʨʘʞʝʥʥʷ, ʾʭ 

ʟʙʽʣʴʰʝʥʥʷ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʛʨʠʧʫ, 

ʽʥʪʨʘʥʘʟʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʦʩʣʘʙʣʝʥʦʾ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʛʨʠʧʫ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ Trm-ʢʣʽʪʠʥ ʽ ʢʨʘʱʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʽʥʬʝʢʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʟʚʠʯʘʡʥʠʤʠ ʧʘʨʝʥʪʝʨʘʣʴʥʠʤʠ ʽʥôʻʢʮʽʷʤʠ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʝʨʝʚʘʛʠ ʚʘʢʮʠʥ, ʷʢʽ 

ʽʥʜʫʢʫʶʪʴ ʚʽʜʧʦʚʽʜʴ ʊ-ʢʣʽʪʠʥ, ʱʦ ʜʽʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʝ 

ʟʙʫʜʥʠʢʘ.ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʚʠʨʽʰʘʣʴʥʫ ʟʘʭʠʩʥʫ ʨʦʣʴ, ʧʫʣ ʢʣʽʪʠʥ Trm ʪʘʢʦʞ 

ʤʽʩʪʠʪʴ ʧʦʪʝʥʮʽʡʥʦ ʰʢʽʜʣʠʚʫ ʜʽʶ. ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʧʩʦʨʽʘʟʫ ʪʘ ʛʨʠʙʢʦʚʦʛʦ ʤʽʢʦʟʫ, ʘ ʪʘʢʦʞ ʘʩʪʤʽ ʪʘ ʘʣʝʨʛʽʯʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ.  

ɺʠʩʥʦʚʢʠ:ʗʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʊ-ʢʣʽʪʠʥʠ ʚʽʜʽʛʨʘʶʪʴ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʚʽʜʧʦʚʽʜʽ ʥʘ SARS-CoV-2 ʽ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʧʘʤôʷʪʽ, ʟʘʭʠʱʘʶʯʠ ʚʽʜ ʧʦʚʪʦʨʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ ʘʙʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟ SARS-CoV-2. ʊʠʤ ʥʝ ʤʝʥʰ, ʧʦʪʨʽʙʥʽ ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦʙ ʧʦʚʥʽʩʪʶ ʟʨʦʟʫʤʽʪʠ ʤʽʩʮʝʚʫ ʨʝʘʢʮʽʶ ʥʘ SARS-CoV-2 ʽ 

ʚʠʷʚʠʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʮʽʣʴʦʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʚʘʢʮʠʥʘʮʽʾ. 
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ʉʋʏɸʉʅɯ ʇʆɻʃʗɼʀ ʅɸ ʇʈʆɹʃɽʄɸʊʀʂʋ ʄɸʃʗʈɯɰ 

 

ʄʽʣʝʮʴʢʘ ɸʥʘʩʪʘʩʽʷ ɯʚʘʥʽʚʥʘ 

ʗʢʦʙ ɸʣʴʦʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʈʫʜʘʥ ɯʚʘʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʉʫʯʘʩʥʘ ʤʝʜʠʮʠʥʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʰʘʣʝʥʠʤʠ 

ʪʝʤʧʘʤʠ: ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʩʝʢʚʝʥʫʚʘʥʥʷ ɼʅʂ ʪʘ ʩʪʚʦʨʝʥʥʽ ʧʨʝʧʘʨʘʪʠ ʚʽʜ 

ʝʧʽʣʝʧʩʽʾ ʥʘ 3D-ʧʨʠʥʪʝʨʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʦʞʥʫ ʭʚʠʣʠʥʫ ʫ ʩʚʽʪʽ ʚʽʜ ʤʘʣʷʨʽʾ 

ʧʦʤʠʨʘʻ ʦʜʥʘ ʜʠʪʠʥʘ. ʃʠʰʝ ʮʝʡ ʬʘʢʪ ʤʘʻ ʧʽʜʰʪʦʚʭʥʫʪʠ ʩʚʽʪ ʜʦ ʘʢʪʠʚʥʽʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʤʘʣʷʨʽʾ. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ɿʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʫ ʥʝʧʨʠʪʘʤʘʥʥʫ ʜʣʷ ʥʘʰʦʛʦ 

ʨʝʛʽʦʥʫ, ʘʣʝ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʰʠʨʝʥʫ ʚ ʩʚʽʪʽ, ʭʚʦʨʦʙʫ. ʇʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʛʨʘʤʦʪʥʽʩʪʴ ʣʽʢʘʨʽʚ, ʱʦʙ ʫ ʨʘʟʽ ʟʽʪʢʥʝʥʥʷ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʙʫʪʠ ʛʦʪʦʚʠʤʠ 

ʚʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʣʽʢʫʚʘʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɺ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʪʝʟ 

ʦʧʠʨʘʣʩʷ ʥʘ ʽʥʦʟʝʤʥʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʜʘʥʽ ʩʚʽʪʦʚʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʄʘʣ̫ʨʽʷ 

ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʚ ʩʚʽʪʽ ʧʨʦʪʦʟʦʡʥʘ ʭʚʦʨʦʙʘ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʘʡʧʨʦʩʪʽʰʠʤʠ 

ʧʘʨʘʟʠʪʘʤʠ ʨʦʜʫ Plasmodium ʪʘ ʧʝʨʝʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʢʠ ʢʦʤʘʨʘ ʚʠʜʫ 

Anopheles. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʤʘʣʷʨʽʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʷʢ ʟʘʚʝʟʝʥʘ ʟ 

ʝʥʜʝʤʽʯʥʠʭ ʨʘʡʦʥʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʢʨʘʾʥʘʭ ɸʬʨʠʢʠ ʪʘ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɸʟʽʾ ʮʷ 

ʭʚʦʨʦʙʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʨʝʛʫʣʷʨʥʦ. 

ɺʠʜʽʣʷʶʪʴ 4 ʚʠʜʠ ʤʘʣʷʨʽʾ: P. falciparum, P. vivax, P. malariae ʪʘ P. ovale., 

ʱʦ ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʽʜʤʽʥʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʢʣʽʥʽʯʥʠʤʠ ʪʘ 

ʝʧʽʜʝʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʣʘʟʤʦʜʽʶ ʩʢʣʘʜʥʠʡ ʽ ʧʨʦʭʦʜʠʪʴ ʜʚʽ 

ʬʘʟʠ: ʩʪʘʪʝʚʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʢʦʤʘʨʘ,ʪ ʘ ʥʝʩʪʘʪʝʚʫ ï ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʥʘ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ.  
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ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʣʘʟʤʦʜʽʶ ʫ ʧʝʚʥʦʾ ʬʘʟʠ 

ʩʚʦʛʦ ʮʠʢʣʫ ʫʨʘʞʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʟʤʫ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʙʫʜʫʪʴ 

ʧʨʦʷʚʣʷʪʠʩʷ ʩʧʝʮʠʬʽʯʥʽ ʦʟʥʘʢʠ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʥʝʩʪʘʪʝʚʦʛʦ ʮʠʢʣʫ ʫ ʧʝʨʽʦʜ 

ʬʦʨʤʫʚʘʥʥʷ ʰʠʟʦʥʪʫ ʨʫʡʥʫʶʪʴʩʷ ʝʨʠʪʨʦʮʠʪʠ. ɺʥʘʩʣʽʜʦʢ ʚʠʭʦʜʫ ʧʽʨʦʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ ʽʟ ʟʨʫʡʥʦʚʘʥʦʛʦ ʝʨʠʪʨʦʮʠʪʘ ʽ ʚʠʭʦʜʫ ʤʝʨʦʟʦʾʪʽʚ ʙʫʜʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʛʽʧʝʨʪʝʨʤʽʷ ʪʘ ʩʣʘʙʢʽʩʪʴ. ɺʥʘʩʣʽʜʦʢ ʧʦʚʪʦʨʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʮʠʢʣʽʚ ʙʫʜʝ 

ʫʨʘʞʫʚʘʪʠʩʷ ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ 

ʚʠʨʽʟʥʷʪʠʤʫʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʘʣʷʨʽʾ ʧʘʨʦʢʩʠʟʤʠ: ʦʟʥʦʙ, ʛʘʨʷʯʢʘ ʪʘ 

ʽʥʪʝʥʩʠʚʥʘ ʧʽʪʣʠʚʽʩʪʴ. 

ʊʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʛʦʩʪʨʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ 

ʬʘʛʦʮʠʪʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʦʩʪʨʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʧʝʯʽʥʢʠ ʽ ʩʝʣʝʟʽʥʢʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʜʘʥʽ ʦʨʛʘʥʠ ʟʙʽʣʴʰʫʶʪʴʩʷ. ʍʘʨʘʢʪʝʨʥʘ ʪʘʢʦʞ ʛʽʧʝʨʧʣʘʟʽʷ 

ʝʧʽʪʝʣʽʶ ʪʘ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʯʝʨʝʟ ʚʽʜʢʣʘʜʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ 

ʛʝʤʦʤʝʣʘʥʽʥʫ.  

ʅʝʙʝʟʧʝʯʥʘ ʤʘʣʷʨʽʷ ʩʚʦʾʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʤʘʣʷʨʽʡʥʠʡ 

ʛʝʧʘʪʠʪ, ʤʘʣʷʨʽʡʥʠʡ ʘʣʛʽʜ, ʛʝʤʦʛʣʦʙʽʥʫʨʽʡʥʘ ʛʘʨʷʯʢʘ ʪʘ ʛʦʩʪʨʘ ʥʠʨʢʦʚʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ʎʝʨʝʙʨʘʣʴʥʝ ʫʨʘʞʝʥʥʷ ʧʨʠ ʪʨʦʧʽʯʥʽʡ ʬʦʨʤʽ ʤʘʣʷʨʽʾ ʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʩʝʨʝʜ ʚʘʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʘʜʞʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʥʘʙʨʷʢʫ-ʥʘʙʫʭʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʬʘʟʦʚʦʤʫ ʧʝʨʝʙʽʛʫ ʩʦʤʥʦʣʝʥʮʽʾ, ʩʦʧʦʨʫ ʽ 

ʩʧʨʘʚʞʥʴʦʾ ʢʦʤʠ.  

ɯʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʤʦʞʝ ʪʨʠʚʘʪʠ ʜʦ 1.5-2 ʨʦʢʽʚ ʚʥʘʩʣʽʜʦʢ ʦʩʦʙʣʠʚʦʾ 

ʬʦʨʤʠ cʧʦʨʦʟʦʾʪʽʚ - ʙʨʘʜʠʟʦʾʜʽʚ. ʏʘʩʪʦ ʣʶʜʠ ʥʝ ʧʦʚʽʜʦʤʣʷʶʪʴ ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʘʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ ʷʢ ʧʦʜʦʨʦʞ ʜʦ ʝʥʜʝʤʽʯʥʠʭ ʟʘ ʤʘʣʷʨʽʻʶ ʢʨʘʾʥ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʩʚʦʻʯʘʩʥʫ ʜʽʘʛʥʦʩʪʠʢʫ, ʘ ʦʪʞʝ ʝʬʝʢʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ɺʘʞʣʠʚʦ 

ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʩʚʦʻʤʫ ʟʜʦʨʦʚôʶ ʽ ʧʨʠ ʙʝʟʧʽʜʩʪʘʚʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʣʽʢʫʚʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ.  

ɼʽʘʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʝ ʘʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ, ʢʣʽʥʽʯʥʝ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʶʪʴ ʘʥʝʤʽʶ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʶ, ʣʝʡʢʦʧʝʥʽʶ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʐʆɽ. 
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ʇʨʠ ʫʩʢʣʘʜʥʝʥʥʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʝʡʢʦʮʠʪʦʟ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʩʧʝʮʠʬʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʻ ʧʘʨʘʟʠʪʦʩʢʦʧʽʷ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʪʦʚʩʪʦʾ ʢʨʘʧʣʽ ʪʘ ʤʘʟʢʫ ʢʨʦʚʽ ʧʨʠ ʤʽʢʨʦʩʢʦʧʽʾ. 

ʅʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʚʠʢʣʶʯʘʻ ʤʘʣʷʨʽʾ, ʪʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʯʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 12-24 ʛʦʜʠʥ. ʋ ʝʥʜʝʤʽʯʥʠʭ ʨʘʡʦʥʘʭ ʤʘʣʷʨʽʾ 

ɺʆʆɿ ʨʝʢʦʤʝʥʜʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʚʠʜʢʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʝʩʪʠ - ʷʢ ʦʩʥʦʚʥʠʡ 

ʩʢʨʠʥʽʥʛʦʚʠʡ ʤʝʪʦʜ. ɺ ʡʦʛʦ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʚʠʷʚʣʝʥʥʷ ʚ ʢʨʦʚʽ ʘʥʪʠʛʝʥʽʚ 

ʧʘʨʘʟʠʪʽʚ. ʊʘʢʦʞ ʜʣʷ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʝ 

ʩʝʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ɯʌɸ. ʇʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ - ʙʽʣʴʰ 

ʩʧʝʮʠʬʽʯʥʠʡ ʪʘ ʯʫʪʣʠʚʠʡ ʤʝʪʦʜ, ʧʨʦʪʝ ʰʠʨʦʢʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʝʥʜʝʤʽʯʥʠʭ ʨʘʡʦʥʘʭ, ʪʘʢ ʷʢ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʐʚʠʜʢʘ ʪʘ ʪʦʯʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʫ ʢʦʤʧʣʝʢʩʽ ʽʟ ʢʣʽʥʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʘʣʷʨʽʾ ʩʧʨʠʷʻ ʚʯʘʩʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʪʘ ʷʢʽʩʥʦʤʫ 

ʣʽʢʫʚʘʥʥʶ, ʘ ʦʪʞʝ ʟʘʧʦʙʽʛʘʻ ʧʦʜʘʣʴʰʦʤʫ ʧʦʰʠʨʝʥʥʶ ʽʥʬʝʢʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʅʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʙʦʨʦʪʴʙʠ ʟ ʤʘʣʷʨʽʻʶ ï ʟʘʧʦʙʽʛʘʥʥʷ ʫʢʫʩʽʚ ʢʦʤʘʭ. 

ʃʽʢʫʚʘʥʥʷ ʤʘʣʷʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʠʤʘʣʷʨʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ 

ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ ʟ ʭʽʥʽʥʫ. ɼʚʘ ʥʘʡʚʘʞʣʠʚʽʰʽ, ʷʢʽ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, 

ʦʪʨʠʤʫʶʪʴ ʟ ʨʦʩʣʠʥ, ʤʝʜʠʯʥʝ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʙʫʣʦ ʚʽʜʦʤʦ ʩʪʦʣʽʪʪʷʤʠ: 

ʘʨʪʝʤʽʟʠʥʽʥ ʟ ʨʦʩʣʠʥʠ Qinghao (Artemisia annua L, ʂʠʪʘʡ, 4 ʩʪʦʣʽʪʪʷ) ʽ ʭʽʥʽʥ ʟ 

ʭʥ̔ʥʦʾ ʨʦʩʣʠʥʠ (ʇʽʚʜʝʥʥʘ ɸʤʝʨʠʢʘ, 17 ʩʪʦʣʽʪʪʷ). 

ɺ ʢʦʤʙʽʥʘʮʽʾ ʟ ʭʽʥʽʥʦʤ ʘʙʦ ʘʨʪʝʩʫʥʘʪʦʤ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʝ 

ʜʦʢʩʠʮʠʢʣʽʥ. ʅʝʜʦʣʽʢʦʤ ʡʦʛʦ ʻ ʪʝ, ʱʦ ʥʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʽʪʷʤ ʽ ʚʘʛʽʪʥʠʤ.  

ɺʘʞʣʠʚʦ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʩʘʤʝ ʧʨʦʬʽʣʘʢʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ 

ʧʦʜʦʨʦʞʫʶʪʴ ʫ ʝʥʜʝʤʽʯʥʽ ʚʽʜʥʦʩʥʦ ʤʘʣʷʨʽʾ ʢʨʘʾʥʠ. ɻʨʦʤʘʜʩʴʢʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʻ ʟʜʦʨʦʚôʷ ʽ ʟʤʝʥʰʫʻ ʩʤʝʨʪʥʽʩʪʴ ʚʞʝ 

ʧʨʠʚʝʟʝʥʠʭ. 

ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʣʷʨʽʾ (ʢʨʽʤ Plasmodium falciparum) ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʭʣʦʨʦʭʽʥʫ ʬʦʩʬʘʪ. ʇʨʠʡʤʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʧʦʯʠʥʘʶʪʴ ʟʘ ʜʚʘ ʪʠʞʥʽ ʜʦ ʧʨʠʙʫʪʪʷ ʚ 

ʝʥʜʝʤʽʯʥʫ ʤʽʩʮʝʚʽʩʪʴ ʽ ʧʨʦʜʦʚʞʫʶʪʴ 4-6 ʪʠʞʥʽ ʧʽʩʣʷ ʚʠʾʟʜʫ. ʑʦʙ ʧʦʧʝʨʝʜʠʪʠ 

ʨʦʟʚʠʪʦʢ ʤʘʣʷʨʽʾ, ʚʠʢʣʠʢʘʥʦʾ Plasmodium falciparum ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʬʣʦʭʽʥ. 
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ʑʦʙ ʨʦʟʨʦʙʠʪʠ ʩʧʝʮʠʬʽʯʥʫ ʧʨʦʬʽʣʘʢʪʠʢʫ ʤʘʣʷʨʽʾ - ʚʘʢʮʠʥʫ, ʟʥʘʜʦʙʠʣʦʩʴ 

30 ʨʦʢʽʚ. ʎʝ ʧʦʜʘʨʫʥʦʢ ʚʩʴʦʤʫ ʣʶʜʩʪʚʫ, ʘʣʝ ʜʣʷ ʜʽʪʝʡ ʟ ɸʬʨʠʢʠ - ʤʘʻ ʱʝ 

ʙʽʣʴʰʫ ʮʽʥʥʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ./Conclusions.; ʊʘʢ ʷʢ ʚ ʋʢʨʘʾʥʽ ʤʘʣʷʨʽʷ ʚʚʘʞʘʻʪʴʩʷ 

ʥʝʚʣʘʩʪʠʚʦʶ ʜʣʷ ʨʝʛʽʦʥʫ ʽʥʬʝʢʮʽʻʶ, ʤʠ ʥʝ ʤʘʻʤʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɸʣʝ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ ʪʘ 

ʢʘʨʜʠʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʻ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʧʝʨʝʥʦʩʥʠʢʽʚ 

ʟʘ ʤʝʥʽ ʾʭʥʴʦʛʦ ʟʚʠʯʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ, ʘ ʦʪʞʝ ʽ ʧʦʰʠʨʝʥʥʷ ʤʘʣʷʨʽʾ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʥʘʰʦʛʦ ʧʨʦʞʠʚʘʥʥʷ. ɺʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʪʘʢʦʤʫ ʝʢʟʦʪʠʯʥʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʶ, ʱʦʙ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙʠ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʚʯʘʩʥʦ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʣʽʢʫʚʘʪʠ ʤʘʣʷʨʽʶ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʂʃɯʅɯʏʅʆɰ ʂɸʈʊʀʅʀ ʋ ɼɯʊɽʁ ɯɿ ʉʀʅɼʈʆʄʆʄ 

ɺʈʆɼɾɽʅʆɰ ʂʈɸʉʅʋʍʀ 

 

ʄʽʣʝʮʴʢʘ ɸʥʘʩʪʘʩʽʷ ɯʚʘʥʽʚʥʘ 

ɺʦʣʦʜʴʢʦ ʆʢʩʘʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʈʫʜʘʥ ɯʚʘʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʨʫʩ ʢʨʘʩʥʫʭʠ ʥʘʙʫʚ 

ʦʩʦʙʣʠʚʦʾ ʤʝʜʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ɺʝʩʴ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʨʫʭʘʻʪʴʩʷ ʚʧʝʨʝʜ ʽ 

ʥʘʤʘʛʘʻʪʴʩʷ ʚʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʷʢʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʦʩʦʙʣʠʚʦ ʪʠʭ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʚʨʦʜʞʝʥʽ ʚʘʜʠ 

ʨʦʟʚʠʪʢʫ. ʉʝʨʝʜ ʭʚʦʨʦʙ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʪʝʨʘʪʦʛʝʥʥʠʤ ʝʬʝʢʪʦʤ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ 

ʟʘʩʣʫʛʦʚʫʻ ʚʽʨʫʩ ʢʨʘʩʥʫʭʠ. ɯ ʭʦʯʘ ʽʥʬʝʢʮʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʝʨʦʚʘʥʦʾ, ʫ ʢʨʘʾʥʘʭ 

ʉʅɼ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʘ ʦʪʞʝ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʫ ʜʽʪʝʡ ʽʟ 

ʩʠʥʜʨʦʤʦʤ ʚʨʦʜʞʝʥʦʾ ʢʨʘʩʥʫʭʠ, ʯʘʩʪʦʪʫ ʾʭ ʧʦʷʚʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʫ ʛʝʩʪʘʮʽʾ 

ʥʘ ʤʦʤʝʥʪ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʨʫʩʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʆʛʣʷʜ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʂʨʘʩʥʫʭʘ - ʮʝ ʛʦʩʪʨʘ 

ʚʽʨʫʩʥʘ ʘʥʪʨʦʧʦʥʦʟʥʘ ʽʥʬʝʢʮʽʷ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʾ ʻ ʦʜʥʦʡʤʝʥʥʠʡ ʚʽʨʫʩ, ʷʢʠʡ 

ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʫ Rubivirus, ʨʦʜʠʥʠ Togaviridae. ʂʨʘʩʥʫʭʘ ʚʽʜʥʦʩʠʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʜʦ ʜʠʪʷʯʠʭ ʽʥʬʝʢʮʽʡ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʢʦʥʪʘʛʽʦʟʥʽʩʪʶ ʪʘ 

ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿʘʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʘʝʨʦʛʝʥʥʠʤ ʰʣʷʭʦʤ ʚʽʜ ʭʚʦʨʦʾ ʣʶʜʠʥʠ, ʘʣʝ ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʠʡ ʰʣʷʭ 

ʧʝʨʝʜʘʯʽ, ʱʦ ʟʘʩʣʫʛʦʚʫʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ.  

ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 
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ʪʝʨʘʪʦʛʝʥʥʫ ʜʽʶ ʢʨʘʩʥʫʭʠ ʪʘ ʾʾ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʚʘʞʢʽ ʚʨʦʜʞʝʥʽ ʚʘʜʠ 

ʨʦʟʚʠʪʢʫ, ʱʦ ʷʚʣʷʪʴ ʩʦʙʦʶ ʩʠʥʜʨʦʤ ʚʨʦʜʞʝʥʦʾ ʢʨʘʩʥʫʭʠ. ʂʦʞʥʦʛʦ ʨʦʢʫ ʫ ʩʚʽʪʽ 

ʥʘʨʦʜʞʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 100 000 ʥʝʤʦʚʣʷʪ ʽʟ ʉɺʂ. ɺʘʞʢʽʩʪʴ ʫʨʘʞʝʥʥʷ ʧʣʦʜʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʚ ʷʢʦʤʫ ʪʝʨʤʽʥʽ ʛʝʩʪʘʮʽʾ ʤʘʪʠ ʧʝʨʝʥʝʩʣʘ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʯʠʤ 

ʨʘʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʬʽʢʫʚʘʥʥʷ, ʪʠʤ ʚʘʞʯʽ ʚʘʜʠ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʊʘʢ ʷʢ ʫ 

ʧʝʨʰʦʤʫ ʪʨʠʤʝʩʪʨʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʢʣʘʜʢʘ ʚʩʽʭ ʦʨʛʘʥʽʚ, ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʾ ʫ ʜʘʥʦʤʫ ʪʝʨʤʽʥʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 80%. ʇʨʦʷʚʠ ʽʥʬʽʢʫʚʘʥʥʷ ʫ ʙʽʣʴʰ 

ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʛʝʩʪʘʮʽʾ ʟʥʠʢʘʶʪʴ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ 

ʨʦʢʫ. ʈʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʚʽʨʫʩʫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʥʘʚʽʪʴ 

ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ.  

ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ ʨʘʥʥʽʭ 

ʪʝʨʤʽʥʘʭ ʚʘʛʽʪʥʦʩʪʽ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʘʫʪʠʟʤ ʽ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʜʠʪʠʥʠ, 

ʦʩʦʙʣʠʚʦ ɯ ʪʠʧʫ, ʱʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʷʢ ʧʽʟʥʽ ʥʘʩʣʽʜʢʠ. ʉʘʤʝ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʜʽʘʙʝʪʫ ɯ ʪʠʧʫ ʧʽʜʚʠʱʝʥʠʡ ʫ 50 ʨʘʟʽʚ ʫ ʜʽʪʝʡ ʽʟ ʉɺʂ. ʉʠʥʜʨʦʤ ʧʨʠʨʦʜʞʝʥʦʾ 

ʢʨʘʩʥʫʭʠ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʛʦ ʥʘ ʷʢʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʤʫ ʚʧʣʠʥʫʚ ʚʽʨʫʩ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʨʦʷʚʦʤ 

ʩʠʥʜʨʦʤʫ ʚʨʦʜʞʝʥʦʾ ʢʨʘʩʥʫʭʠ ʻ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʦʨʛʘʥʫ ʩʣʫʭʫ, ʘ ʩʘʤʝ ʦʜʥʦ ʯʠ 

ʜʚʦʙʽʯʥʘ ʩʝʥʩʦʥʝʚʨʘʣʴʥʘ ʛʣʫʭʦʪʘ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 58% ʧʘʮʽʻʥʪʽʚ. ɿʘ 

ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʫ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʠʥʜʨʦʤʦʤ ʚʨʦʜʞʝʥʦʾ 

ʢʨʘʩʥʫʭʠ ʛʣʫʭʦʪʘ ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʦʶ ʘʥʦʤʘʣʽʻʶ ʙʝʟ ʽʥʰʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ʋ 

ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʩʝʥʩʦʥʝʚʨʘʣʴʥʘ ʚʪʨʘʪʘ ʩʣʫʭʫ ʤʦʞʝ ʥʝ ʧʨʦʷʚʣʷʪʠ ʩʝʙʝ ʜʦ ʜʨʫʛʦʛʦ 

ʨʦʢʫ ʞʠʪʪʷ.  

ʉʝʨʝʜ ʚʘʜ ʦʨʛʘʥʘ ʟʦʨʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʘʥʦʤʘʣʽʾ ʷʢ ʢʘʪʘʨʘʢʪʘ(ʦʜʥʦʘʙʦ 

ʜʚʦʙʽʯʥʘ), ʽʥʬʘʥʪʠʣʴʥʘ ʛʣʘʫʢʦʤʘ ʪʘ ʧʽʛʤʝʥʪʥʘ ʨʝʪʠʥʦʧʘʪʽʷ ʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

43% ʜʽʪʝʡ ʽʟ ʩʠʥʜʨʦʤʦʤ ʚʨʦʜʞʝʥʦʾ ʢʨʘʩʥʫʭʠ. ʆʙʠʜʚʘ ʦʢʘ ʫʨʘʞʘʶʪʴʩʷ ʫ 80% 

ʧʘʮʽʻʥʪʽʚ. ɺʨʦʜʞʝʥʽ ʚʘʜʠ ʩʝʨʮʷ ʧʨʠʩʫʪʥʽ ʫ 50% ʥʝʤʦʚʣʷʪ, ʽʥʬʽʢʦʚʘʥʠʭ ʫ ʧʝʨʰʽ 

2 ʤʽʩʷʮʽ ʚʘʛʽʪʥʦʩʪʽ. ʅʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʩʪʝʥʦʟʫ ʛʽʣʢʠ ʣʝʛʝʥʝʚʦʾ 

ʘʨʪʝʨʽʾ ʪʘ ʚʽʜʢʨʠʪʦʾ ʘʨʪʝʨʽʘʣʴʥʦʾ ʧʨʦʪʦʢʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʩʪʝʥʦʟ ʃɸ ʫ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʙʨʦʥʭʦʪʨʘʭʝʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʘ ʩʘʤʝ 

ʟʜʘʚʣʝʥʥʷʤ ʪʨʘʭʝʾ ʽ ʧʨʘʚʦʛʦ ʛʦʣʦʚʥʦʛʦ ʙʨʦʥʭʘ, ʱʦ ʧʨʦʷʪʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ 
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ʞʠʪʪʷ ʩʧʨʠʯʠʥʷʻ ʚʘʞʢʫ ʜʠʭʘʣʴʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ɺʘʜʠ ʩʝʨʮʷ ʽ ʛʣʫʭʦʪʘ 

ʚʠʥʠʢʘʶʪʴ ʫ ʚʩʽʭ ʥʝʤʦʚʣʷʪ, ʽʥʬʽʢʦʚʘʥʠʭ ʫ ʧʝʨʰʽ 10 ʪʠʞʥʽʚ ʚʘʛʽʪʥʦʩʪʽ, ʘ ʣʠʰʝ 

ʛʣʫʭʦʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʪʨʝʪʠʥʠ ʽʥʬʽʢʦʚʘʥʠʭ ʥʘ 13-16 ʪʠʞʥʽ ʚʘʛʽʪʥʦʩʪʽ. ɯʥʰʽ 

ʦʟʥʘʢʠ ʩʠʥʜʨʦʤʫ ʩʪʘʥʦʚʣʷʪʴ ʤʝʥʰʝ 13% ʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʘʜʠ ʰʣʫʥʢʦʚʦ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ(ʧʽʣʦʨʦʩʪʝʥʦʟ, ʛʝʧʘʪʦʤʝʛʘʣʽʷ, ʩʧʣʝʥʦʤʝʛʘʣʽʷ), ʩʝʯʦʩʪʘʪʝʚʦʾ 

ʩʠʩʪʝʤʠ(ʢʨʠʧʪʦʨʭʽʟʤ), ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ(ʟʘʪʨʠʤʢʫ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʤʽʢʨʦʮʝʬʘʣʽʷ, ʨʦʟʣʘʜʠ ʧʦʚʝʜʽʥʢʠ). 

ɺʠʩʥʦʚʢʠ./Conclusions. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʣʝʛʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʢʨʘʩʥʫʭʠ, 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʣʽʜ ʽʥʬʝʢʮʽʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʷʞʢʽ ʥʘʩʣʽʜʢʠ, ʷʢ ʫ 

ʨʘʥʥʴʦʤʫ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, ʪʘʢ ʽ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʘʙʦ ʞ ʨʦʢʽʚ. 

ʆʪʦʞ, ʙʦʨʦʪʴʙʘ ʟ ʢʨʘʩʥʫʭʦʶ ʥʘ ʝʪʘʧʘʭ ʚʘʢʮʠʥʘʮʽʾ ʻ ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ 

ʟʘʧʦʙʽʛʘʥʥʽ ʚʘʜ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʘ ʩʘʤʝ ʩʠʥʜʨʦʤʫ ʚʨʦʜʞʝʥʦʾ 

ʢʨʘʩʥʫʭʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʃɸɿɽʈɯɺ ʋ ɻɯʅɽʂʆʃʆɻɯɰ 

 

ʅʝʛʦʜʘ ʖʣʽʷ ʉʝʨʛʽʾʚʥʘ, 

ɹʘʥʜʫʨʢʘ ɼʤʠʪʨʦ ɼʤʠʪʨʦʚʠʯ, 

ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʝʨʰʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʄʝʱʝʨʷʢʦʚʘ ʆʢʩʘʥʘ ʇʝʪʨʽʚʥʘ, 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʃʘʟʝʨʠ ʚ ʛʽʥʝʢʦʣʦʛʽʾ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʣʠʟʴʢʦ 

40 ʨʦʢʽʚ ʪʦʤʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʫʨʦʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʩʝʯʦʩʪʘʪʝʚʠʡ ʩʠʥʜʨʦʤ ʧʽʜ ʯʘʩ 

ʤʝʥʦʧʘʫʟʠ, ʩʪʨʝʩʦʚʝ ʥʝʪʨʠʤʘʥʥʷ ʩʝʯʽ, ʚʘʛʽʥʘʣʴʥʠʡ ʧʨʦʣʘʧʩ ʪʘ ʽʥʰʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. 

ɺʩʪʫʧ. ʃʘʟʝʨʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʩʠʣʝʥʥʽ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʧʝʚʥʦʾ 

ʜʦʚʞʠʥʠ, ʷʢʘ ʛʝʥʝʨʫʻ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʫʯʢʘ ʬʦʪʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʧʨʦʩʪʦʨʦʚʦʾ ʪʘ ʯʘʩʦʚʦʾ ʢʦʛʝʨʝʥʪʥʦʩʪʽ. ʂʦʥʪʘʢʪ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ ʟ ʦʨʛʘʥʽʯʥʦʶ 

ʪʢʘʥʠʥʦʶ ʩʪʚʦʨʶʻ ʤʦʣʝʢʫʣʷʨʥʫ ʚʽʙʨʘʮʽʶ, ʚʠʢʣʠʢʘʶʯʠ ʨʦʟʨʠʚ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ 

ʽ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ. ʊʢʘʥʠʥʥʠʡ ʝʬʝʢʪ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʛʣʠʥʘʥʥʷ, ʟʘʣʦʤʣʝʥʥʷ ʪʘ 

ʚʽʜʙʠʪʪʷ ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ, ʽ ʡʦʛʦ ʤʦʞʥʘ ʤʦʜʫʣʶʚʘʪʠ ʰʣʷʭʦʤ ʘʜʘʧʪʘʮʽʾ ʯʘʩʫ 

ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  

ʎʽʣʴ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʽʚ ʫ ʛʽʥʝʢʦʣʦʛʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚʩʝʙʽʯʥʠʡ ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʃʘʟʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ, ʷʢ: 

ǒ ɻʝʥʽʪʘʣʴʥʽ ʙʦʨʦʜʘʚʢʠ; 

ǒ ɸʥʦʤʘʣʴʥʘ ʤʘʪʢʦʚʘ ʢʨʦʚʦʪʝʯʘ; 

ǒ ɽʥʜʦʤʝʪʨʽʦʟ; 
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ǒ ʂʽʩʪʠ; 

ǒ ʇʝʨʝʜʨʘʢʦʚʽ ʩʪʘʥʠ ʰʠʡʢʠ ʤʘʪʢʠ; 

ǒ ʌʽʙʨʦʟʥʽ ʧʫʭʣʠʥʠ; 

ǒ ʅʝʪʨʠʤʘʥʥʷ ʩʝʯʽ; 

ǒ ʇʦʟʘʤʘʪʢʦʚʘ ʚʘʛʽʪʥʽʩʪʴ. 

ʇʝʨʝʚʘʛʠ ʣʘʟʝʨʽʚ ʚ ʦʙʣʘʩʪʽ ʛʽʥʝʢʦʣʦʛʽʾ ʧʦʣʷʛʘʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʠʭ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʢʨʦʚʦʪʝʯʫ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ, ʪʘʢʦʞ ʣʘʟʝʨʠ 

ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʦʤʫ ʟʘʛʦʻʥʥʶ ʨʘʥ, ʤʘʶʪʴ ʤʽʢʨʦʩʢʦʧʽʯʥʫ ʪʦʯʥʽʩʪʴ ʪʘ 

ʤʽʥʽʤʽʟʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʨʫʙʮʽʚ. 

ʋ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʣʘʟʝʨʠ: 

1. ʃʘʟʝʨ ʥʘ ʚʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʽ (CO2). ʉʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

ǒ ɺʠʜʘʣʝʥʥʷ ʚʘʛʽʥʘʣʴʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ; 

ǒ ɺʠʩʽʯʝʥʥʷ ʥʝʧʝʨʬʦʨʦʚʘʥʦʾ ʜʽʚʦʯʦʾ ʧʣʽʚʠ; 

ǒ ʂʦʥʜʠʣʦʤʠ ʫ ʚʘʛʽʪʥʠʭ; 

ǒ ɺʠʩʽʯʝʥʥʷ ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʭ ʤʘʣʠʭ ʩʪʘʪʝʚʠʭ ʛʫʙ; 

ǒ ɺʘʛʽʥʘʣʴʥʽ ʧʦʣʽʧʠ; 

ǒ ɽʥʜʦʤʝʪʨʽʦʟ; 

ǒ ʇʘʧʽʣʦʤʘʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ. 

2. ʃʘʟʝʨ ʽʟ ʣʝʛʦʚʘʥʠʤ ʝʨʙʽʻʤ ʽʪʨʽʻʚʠʤ ʘʣʶʤʽʥʽʻʚʠʤ ʛʨʘʥʘʪʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʣʽʢʫʚʘʥʥʷ: 

ǒ ʆʧʫʱʝʥʥʷ ʪʘʟʦʚʠʭ ʦʨʛʘʥʽʚ; 

ǒ "ɺôʷʣʽʩʪʴ" ʧʽʭʚʠ; 

ǒ ɺʘʛʽʥʘʣʴʥʘ ʘʪʨʦʬʽʷ. 

ɺʧʣʠʚ ʣʘʟʝʨʘ ʥʘ ʧʽʭʚʫ ʚʠʢʣʠʢʘʻ ʧʦʛʣʠʥʘʥʥʷ ʣʘʟʝʨʥʠʭ ʧʨʦʤʝʥʽʚ 

ʟʦʚʥʽʰʥʽʤʠ ʰʘʨʘʤʠ ʧʽʭʚʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɽʥʝʨʛʽʷ 

ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʛʣʠʙʦʢʽ ʰʘʨʠ ʪʢʘʥʠʥ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʣʘʛʝʥ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʧʽʜ 

ʰʢʽʨʦʶ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚʘʛʽʥʘʣʴʥʦʛʦ ʢʦʣʘʛʝʥʫ ʪʘ ʜʦʧʦʤʘʛʘʻ 

ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʬʫʥʢʮʽʾ ʪʘʟʦʚʦʛʦ ʜʥʘ. 

3. ʃʘʟʝʨ ʽʟ ʣʝʛʦʚʘʥʠʤ ʥʝʦʜʠʤʦʤ ʽʪʨʽʻʚʠʤ ʘʣʶʤʽʥʽʻʚʠʤ ʛʨʘʥʘʪʦʤ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ: 
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ǒ ʍʨʦʥʽʯʥʘ ʤʝʥʦʨʘʛʽʷ (ʣʽʢʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ ʚʘʛʽʥʘʣʴʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʩʪʝʨʦʩʢʦʧʘ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʘʧʘʨʦʩʢʦʧʘ); 

ǒ ʄʽʦʤʘ ʤʘʪʢʠ; 

ǒ ʋʨʘʞʝʥʥʷ ʥʠʞʥʽʭ ʚʽʜʜʽʣʽʚ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ. 

4. ʂʘʣʽʡ-ʪʠʪʘʥʽʣ-ʬʦʩʬʘʪʥʠʡ ʣʘʟʝʨ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʙʨʦʷʢʽʩʥʦʾ ʤʝʟʦʪʝʣʽʦʤʠ ʦʯʝʨʝʚʠʥʠ. 

ʎʝʡ ʩʪʘʥ ʚʠʢʣʠʢʘʻ ʙʽʣʴ ʫ ʪʘʟʫ ʘʙʦ ʞʠʚʦʪʽ, ʫʪʨʫʜʥʝʥʝ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ ʪʘ ʟʘʧʦʨ. 

ʃʘʧʘʨʦʩʢʦʧʽʷ ʟ ʢʘʣʽʡ-ʪʠʪʘʥʽʣ-ʬʦʩʬʘʪʥʠʤ ʣʘʟʝʨʦʤ ʧʦʢʘʟʘʣʘ ʫʩʧʽʰʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚ ʧʦʣʝʛʰʝʥʥʽ ʩʠʤʧʪʦʤʽʚ ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʙʨʦʷʢʽʩʥʦʶ ʤʝʟʦʪʝʣʽʦʤʦʶ ʦʯʝʨʝʚʠʥʠ. 

5. ɸʨʛʦʥʦʚʠʡ ʣʘʟʝʨ. 

ɸʨʛʦʥʦʚʠʡ ʣʘʟʝʨ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʝʥʜʦʤʝʪʨʽʦʟʫ. ʅʝʙʘʞʘʥʘ 

ʪʢʘʥʠʥʘ ʝʥʜʦʤʝʪʨʽʷ ʚʠʜʘʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʨʛʦʥʦʚʦʛʦ ʣʘʟʝʨʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʣʘʧʘʨʦʩʢʦʧʽʻʶ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚʽʜʯʫʚʘʶʪʴ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʧʦʣʝʛʰʝʥʥʷ 

ʪʘʟʦʚʦʛʦ ʙʦʣʶ. ʊʦʤʫ ʘʨʛʦʥʦʚʠʡ ʣʘʟʝʨ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʽ 

ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʝʥʜʦʤʝʪʨʽʦʟʫ ʣʝʛʢʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ. 

6. ɼʽʦʜʥʠʡ ʣʘʟʝʨ. 

ɼʽʦʜʥʽ ʣʘʟʝʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʣʽʢʫʚʘʥʥʽ ʙʝʟʧʣʽʜʜʷ ʪʘ ʚʘʞʢʠʭ 

ʬʦʨʤ ʝʥʜʦʤʝʪʨʽʦʟʫ. ʗʢ ʧʨʘʚʠʣʦ, ʞʽʥʢʠ ʟ Y-ʧʦʜʽʙʥʦʶ ʘʙʦ ʊ-ʧʦʜʽʙʥʦʶ 

ʜʠʩʤʦʨʬʽʻʶ ʤʘʪʢʠ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʧʨʦʙʣʝʤʠ ʙʝʟʧʣʽʜʜʷ. ɾʽʥʢʠ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʧʝʨʽʦʜʠʯʥʦʶ ʚʪʨʘʪʦʶ ʚʘʛʽʪʥʦʩʪʽ ʘʙʦ ʥʝʚʜʘʯʝʶ ʽʤʧʣʘʥʪʘʮʽʾ ʯʝʨʝʟ ʘʥʦʤʘʣʴʥʦ 

ʚʫʟʴʢʫ ʧʦʨʦʞʥʠʥʫ ʤʘʪʢʠ. ɻʽʩʪʝʨʦʩʢʦʧʽʯʥʘ ʤʝʪʨʦʧʣʘʩʪʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʽʦʜʥʦʛʦ ʣʘʟʝʨʘ ʧʽʜʚʠʱʫʻ ʰʘʥʩʠ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʢʠ. 

ʃʘʟʝʨʠ ʧʦʢʘʟʘʣʠ ʫʩʧʽʰʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʣʽʢʫʚʘʥʥʽ ʚʫʣʴʚʦʚʘʛʽʥʘʣʴʥʠʭ 

ʨʦʟʣʘʜʽʚ. ɺʫʣʴʚʦʚʘʛʽʥʘʣʴʥʽ ʨʦʟʣʘʜʠ - ʮʝ ʩʪʘʥʠ, ʷʢʽ ʚʨʘʞʘʶʪʴ ʧʽʭʚʫ ʞʽʥʢʠ ʘʙʦ 

ʟʦʚʥʽʰʥʽ ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ. ʎʽ ʨʦʟʣʘʜʠ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʣʝʛʢʠʭ ʜʨʽʞʜʞʦʚʠʭ 

ʽʥʬʝʢʮʽʡ ʜʦ ʩʝʨʡʦʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʨʘʢ. 

ɹʽʣʴʰʽʩʪʴ ʞʽʥʦʢ ʧʽʩʣʷ ʤʝʥʦʧʘʫʟʠ ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 

ʝʩʪʨʦʛʝʥʫ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʝʩʪʨʦʛʝʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʚʦʨʦʙʣʠʚʠʭ ʽ ʥʝʧʨʠʻʤʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʚʘʛʽʥʘʣʴʥʦʾ ʘʪʨʦʬʽʾ, ʪʘʢʠʭ ʷʢ ʚʠʪʦʥʯʝʥʥʷ ʪʘ ʚʠʩʠʭʘʥʥʷ ʩʪʽʥʦʢ ʧʽʭʚʠ. 
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ʃʘʟʝʨʠ ʥʘ ʜʽʦʢʩʠʜʽ ʚʫʛʣʝʮʶ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʪʠʤʫʣʶʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʮʽʾ ʢʦʣʘʛʝʥʫ ʚʘʛʽʥʘʣʴʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʟʚʦʣʦʞʝʥʥʷ ʫʨʘʞʝʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʜʣʷ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ, ʷʢ 

ʨʦʙʦʪʠʟʦʚʘʥʘ ʤʽʦʤʝʢʪʦʤʽʷ. 

ɺʠʩʥʦʚʢʠ. ʃʘʟʝʨʠ ʚ ʛʽʥʝʢʦʣʦʛʽʾ ʨʦʟʰʠʨʠʣʠ ʤʘʩʰʪʘʙʠ ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ 

ʭʽʨʫʨʛʽʯʥʠʭ ʧʨʦʮʝʜʫʨ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʽʚ ʚ ʛʽʥʝʢʦʣʦʛʽʾ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ 

ʦʙʤʝʞʝʥʦ ʯʝʨʝʟ ʾʭ ʥʠʟʴʢʫ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ. ʇʨʦʪʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʛʨʝʩ ʽ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʣʘʟʝʨʥʝ ʣʽʢʫʚʘʥʥʷ ʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ. 
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ɺɯɼɼɸʃɽʅɯ ʅɸʉʃɯɼʂʀ ɻɯʇɽʈʊɽʅɿʀɺʅʀʍ ʈʆɿʃɸɼɯɺ ɺɸɻɯʊʅʆʉʊɯ 

ʅɸ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅɯ ɿɸʍɺʆʈʖɺɸʅʅʗ 

 

ʆʣʽʡʥʠʢ ɯʚʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʠʡʤʘʢ ʉʚʽʪʣʘʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ ʪʘ ʛʽʥʝʢʦʣʦʛʽʾ, ɹɼʄʋ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʻ 

ʦʙʤʝʞʝʥʽ ʜʘʥʽ ʧʨʦ ʪʝ, ʷʢʽ ʢʦʥʢʨʝʪʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʜʽʘʛʥʦʟʠ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʬʽʣʴ ʨʠʟʠʢʫ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 24 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʣʦʛʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʪʘ 

ʢʦʨʦʪʢʦʯʘʩʥʽ ʨʠʟʠʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʙʤʝʞʝʥʽ ʧʝʨʽʦʜʦʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ ʧʝʨʽʦʜʫ; ʦʜʥʘʢ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ 24 ʤʽʩʷʮʽʚ ʧʽʩʣʷ 

ʧʦʣʦʛʽʚ, ʱʦʙ ʽʥʬʦʨʤʫʚʘʪʠ ʧʨʦ ʧʨʦʪʦʢʦʣʠ ʩʢʨʠʥʽʥʛʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ ʧʝʨʽʦʜʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʦʢʨʝʩʣʠʪʠ ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʜʽʘʛʥʦʟʽʚ ʫ ʧʝʨʰʽ 24 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʚʘʛʽʪʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʢʘʤʠ ʙʝʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʚʘʛʽʪʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʜʘʥʠʭ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʥʘ ʙʘʟʽ 

ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʪʘ ʧʫʙʣʽʢʘʮʽʷʭ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ çʚʘʛʽʪʥʽʩʪʴè , çʢʘʨʜʽʦʤʽʦʧʘʪʽʷè, çʛʝʩʪʘʮʽʡʥʘ ʛʽʧʝʨʪʝʥʟʽʷè, 

çʧʽʩʣʷʧʦʣʦʛʦʚʠʡ ʩʢʨʠʥʽʥʛè, çʭʨʦʥʽʯʥʘ ʛʽʧʝʨʪʝʥʟʽʷè, çʝʢʣʘʤʧʩʽʷè. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ 119 422 ʜʦʩʣʽʜʞʝʥʠʭ ʚʘʛʽʪʥʦʩʪʝʡ 

(Department of Obstetrics and Gynecology, Baylor College of Medicine, Houston 

TX), ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ 

24 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʙʫʚ 0,6% ʫ ʪʠʭ, ʫ ʢʦʛʦ ʚʠʥʠʢʣʠ ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ 
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ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ 0,2%, ʫ ʢʦʛʦ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ʥʝ 

ʙʫʣʦ: 0,3% ʧʨʦʪʠ 0,1% - ʜʣʷ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ, 0,2% ʧʨʦʪʠ 0,2% - ʜʣʷ 

ʘʨʠʪʤʽʾ ʘʙʦ ʩʝʨʮʝʚʦʾ ʟʫʧʠʥʢʠ, 0,6% ʧʨʦʪʠ 0,2% - ʜʣʷ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ, 0,8% ʧʨʦʪʠ 

0,4% - ʜʣʷ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʙʦ ʽʥʩʫʣʴʪʫ, 1,6% ʧʨʦʪʠ 0,7%-ʜʣʷ 

ʚʘʞʢʠʭ ʩʝʨʮʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʙʦ ʽʥʩʫʣʴʪʫ, ʘʙʦ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ), 9,7% ʧʨʦʪʠ 

1,5% - ʜʣʷ ʥʦʚʦʾ ʭʨʦʥʽʯʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. 

ʇʽʩʣʷ ʢʦʨʝʢʮʽʾ ʟʘ ʤʦʞʣʠʚʠʤʠ ʩʧʦʪʚʦʨʝʥʥʷʤʠ, ʫ ʪʠʭ, ʫ ʢʦʛʦ ʚʠʥʠʢʣʠ 

ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ, ʙʫʚ ʟʙʽʣʴʰʝʥʠʡ ʨʠʟʠʢ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʪʘ ʚʘʞʢʠʭ ʩʝʨʮʝʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 24 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʣʦʛʽʚ (ʩʢʦʨʠʛʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʨʠʟʠʢʫ, 2,81 [ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 95%, 1,90-4,15], 1,43 [ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 95%, 

1,07-1,91], 2,90 [ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 95%, 1,96-4,27] ʽ 1,90 [ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

95%, 1,54-2,30], ʚʽʜʧʦʚʽʜʥʦ), ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʫ ʢʦʛʦ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʨʦʟʣʘʜʽʚ 

ʚʘʛʽʪʥʦʩʪʽ ʥʝ ʙʫʣʦ. 

ʂʨʽʤ ʪʦʛʦ, ʫ ʪʠʭ, ʭʪʦ ʤʘʚ ʛʽʧʝʨʪʦʥʽʯʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʠʡ 

ʨʠʟʠʢ ʥʦʚʦʾ ʭʨʦʥʽʯʥʦʾ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʚʠʷʚʣʝʥʦʾ ʧʽʩʣʷ 42 ʜʥʽʚ ʧʽʩʣʷ 

ʧʦʣʦʛʽʚ (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʚʠʧʨʘʚʣʝʥʝ ʟʘ ʤʦʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʩʧʦʪʚʦʨʶʶʪʴ ʩʪʘʥʦʚʠʣʦ 7,29; 95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʚʽʜ 6,57 ʜʦ 8,09). ʅʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʛʽʧʝʨʪʦʥʽʯʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʽʰʝʤʽʯʥʦʶ 

ʭʚʦʨʦʙʦʶ ʩʝʨʮʷ (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʚʠʧʨʘʚʣʝʥʝ ʟʘ ʤʦʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʩʧʦʪʚʦʨʶʶʪʴ ʩʪʘʥʦʚʠʣʦ 0,92; 95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʚʽʜ 0,55 ʜʦ 1,54) ʘʙʦ 

ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ ʯʠ ʘʨʠʪʤʽʻʶ (ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʚʠʧʨʘʚʣʝʥʝ ʟʘ ʤʦʞʣʠʚʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ɦ ʦ ʩʧʦʪʚʦʨʶʶʪʴ ʩʪʘʥʦʚʠʣʦ 0,90; 95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʚʽʜ 0,52 ʜʦ 

1,57). 

ʂʨʽʤ ʪʦʛʦ, ʩʝʨʝʜ ʞʽʥʦʢ ʽʟ ʛʽʧʝʨʪʦʥʽʯʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʚʘʛʽʪʥʦʩʪʽ, 

ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʝʨʰʠʭ ʜʽʘʛʥʦʟʽʚ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ ʧʽʩʣʷ ʧʦʣʦʛʽʚ ʜʣʷ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

(44%), ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (39%), ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʙʦ 

ʽʥʩʫʣʴʪʽʚ (39%) ʪʘ ʚʘʞʢʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (41%). 
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ɺʠʩʥʦʚʢʠ. ʇʘʮʽʻʥʪʢʠ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ 

ʤʘʣʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʥʦʚʦʾ ʭʨʦʥʽʯʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʧʨʦʪʷʛʦʤ 

24 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʣʦʛʽʚ. ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ 

ʨʦʟʣʘʜʘʤʠ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʽʰʝʤʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʩʝʨʮʷ, ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ ʯʠ 

ʘʨʠʪʤʽʻʶ. ʇʘʮʽʻʥʪʢʠ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʚʘʛʽʪʥʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʘʥʥʴʦʛʦ ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʧʦʩʠʣʝʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʧʝʨʰʽ 24 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʦʣʦʛʽʚ. ʎʝ ʤʦʞʝ ʟʙʝʨʝʛʪʠ ʟʜʦʨʦʚ'ʷ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘ ʧʦʢʨʘʱʠʪʠ ʤʘʪʝʨʠʥʩʴʢʽ ʪʘ ʥʝʦʥʘʪʘʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʦʾ ʚʘʛʽʪʥʦʩʪʽ. 
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ʇʈʀʍʀʃʔʅɯʉʊʔ ʄʆʃʆɼɯ ɼʆ ʇɯʈʉʀʅɻʋ ʊɸ ʆɹɯɿʅɸʅɯʉʊʔ ʑʆɼʆ 

ʈʀɿʀʂɯɺ, ʇʆɺ'ʗɿɸʅʀʍ ɿ ʅʀʄ 

 

ʆʨʣʦʚʩʴʢʘ ʂʘʪʝʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɻʣʫʰʢʦ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʉʣʴʦʟ ɼʽʘʥʘ ɺʣʘʜʠʩʣʘʚʽʚʥʘ 

ʩʪʫʜʝʥʪʢʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʘʨʢʽʚ 

 

ɺʩʪʫʧ. ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʣʶʜʝʡ ʮʽʢʘʚʠʪʴ ʾʭ ʚʣʘʩʥʝ ʧʦʥʷʪʪʷ ʢʨʘʩʠ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ɺ ʥʘʰ ʯʘʩ ʥʦʩʽʥʥʷ ʧʽʨʩʠʥʛʫ ʻ ʦʨʠʛʽʥʘʣʴʥʠʤ ʽ ʩʘʤʦʙʫʪʥʽʤ 

ʩʧʦʩʦʙʦʤ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ʅʘʨʘʟʽ ʷʢ ʞʽʥʢʠ, ʪʘʢ ʽ ʯʦʣʦʚʽʢʠ ʘʢʪʠʚʥʦ ʧʨʦʢʦʣʶʶʪʴ 

ʨʽʟʥʽ ʯʘʩʪʠʥʠ ʩʚʦʛʦ ʪʽʣʘ. ʇʨʦʪʝ ʙʘʞʘʥʥʷ ʙʫʪʠ ʢʨʘʩʠʚʠʤʠ ʽ ʚʠʜʽʣʷʪʠʩʷ ʩʝʨʝʜ 

ʦʪʦʯʫʶʯʠʭ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ. 

ʄʝʪʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʧʽʨʩʠʥʛʫ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ Google forms. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʦʤ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 50 ʣʶʜʝʡ, ʟ ʥʠʭ 

ʚ̔ ʢʦʤ 16-19 ʨʦʢʽʚ - 17 (34%), 20-25 ʨʦʢʽʚ - 27 (54%), 26-30 - 4 ʦʩʦʙʠ (8%), 31-35 

2 (4%). ʉʝʨʝʜ ʦʧʠʪʫʚʘʥʠʭ 41 ʞʽʥʦʢ (82%) ʪʘ 9 ʯʦʣʦʚʽʢʽʚ (18%). ɿ ʥʠʭ 31 (62%) 

ʣʶʜʠʥʘ ʤʘʻ ʧʽʨʩʠʥʛ, ʘ 19 (48%) ʧʽʨʩʠʥʛʫ ʥʝ ʤʘʶʪʴ. ʂʽʣʴʢʽʩʪʴ ʧʽʨʩʠʥʛʫ 

ʚʘʨʽʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 1 - 8 ʦʩʽʙ (25,8%), 2 - 11 (35,5%), 3 - 6 (19,5%), 4-2 

(6,4%), 5 - 2 (6,4%), 6 - 2(6,4%). ʑʦʜʦ ʚʽʢʫ, ʚ ʷʢʦʤʫ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʧʽʨʩʠʥʛ, 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 1-5 ʨʦʢʽʚ - 11 ʦʩʽʙ (34,4%), 6-10 ʨʦʢʽʚ - 8 

(25%), 11-15 ʨʦʢʽʚ - 6 (18,8 %), 16-20 ʨʦʢʽʚ - 7 (21,9 %). ʇʽʨʩʠʥʛ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʚ 

ʩʘʣʦʥʽ ʫ 27 ʦʧʠʪʫʚʘʥʠʭ (84,4 %) , ʚʜʦʤʘ - ʫ 5 (15,6%). ʉʘʣʦʥ ʦʙʨʘʣʠ ʟʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʨʫʟʽʚ 13 ʯʦʣʦʚʽʢ (46,4%), ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʥʝʪʫ 13 ʯʦʣʦʚʽʢ 

(46,4%), ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʣʘʤʠ ʥʘ ʚʫʣʠʮʽ 2 ʣʶʜʠʥʠ (7,1%) . ɯʥʬʦʨʤʘʮʽʡʥʫ ʟʛʦʜʫ 

ʧʽʜʧʠʩʫʚʘʣʦ 10 ʦʩʽʙ (32,3%), 12 ʦʩʽʙ (38,7%) ʥʝ ʧʽʜʧʠʩʫʚʘʣʠ, 9 ʣʶʜʝʡ (29%) ʚʞʝ 
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ʥʝ ʤʦʞʫʪʴ ʧʨʠʛʘʜʘʪʠ. 16 ʣʶʜʝʡ (53,3%) ʙʫʣʠ ʧʦʚʽʜʦʤʣʝʥʽ ʧʨʦ ʤʦʞʣʠʚʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, 8 (26,7%)ʧʦʚʽʜʦʤʣʝʥʥʽ ʥʝ ʙʫʣʠ, ʱʝ 6 (20%) ʥʝ ʤʦʞʫʪʴ ʧʨʠʛʘʜʘʪʠ. 

ʅʘ ʧʠʪʘʥʥʷ "ʏʠ ʧʝʨʝʢʦʥʫʚʘʣʠʩʷ ɺʠ ʚ ʪʦʤʫ, ʱʦ ʧʽʨʩʠʥʛ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʦʜʥʦʨʘʟʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ?" 23 ʣʶʜʠʥʠ (76,7%) 

ʚʽʜʧʦʚʽʣʠ ʪʘʢ, 6 ʚʽʜʧʦʚʽʣʠ ʥʽ (20%), 1 ʣʶʜʠʥʘ (3,3%). ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʽʩʮʝʤ 

ʧʽʨʩʠʥʛʫ ʻ ʚʫʰʥʘ ʨʘʢʦʚʠʥʘ - 25 ʦʩʽʙ (78,1%), ʜʨʫʛʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʧʽʨʩʠʥʛ ʥʦʩʘ 3 

(9,4%), ʪʨʝʪʻ ʤʽʩʮʝ - ʧʽʨʩʠʥʛ ʧʫʧʢʘ - 1 (3,1%), ʱʝ 3 ʦʧʠʪʫʚʘʥʠʭ (9,4%) ʤʘʶʪʴ 

ʧʽʨʩʠʥʛ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ. ʋʩʢʣʘʜʥʝʥʥʷ ʥʝ ʚʠʥʠʢʣʠ ʫ 19 ʦʧʠʪʫʚʘʥʠʭ (59,4%), 

ʚʠʥʠʢʣʠ ʫ 13 (40,6%). ʉʝʨʝʜ ʫʩʢʣʘʜʥʝʥʴ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʛʥʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ 

5 ʦʩʽʙ (38,5%), ʙʦʣʶʯʽʩʪʴ - 4 (30,8%), ʞʘʨ ʚ ʤʽʩʮʽ ʧʨʦʢʦʣʫ - 3 (23%), 

ʧʦʯʝʨʚʦʥʽʥʥʷ - 1(7,7%). ʊʨʠʚʘʣʽʩʪʴ ʚʘʨʽʶʻʪʴʩʷ: ʜʝʢʽʣʴʢʘ ʜʥʽʚ - 8 ʦʩʽʙ (57,1%), 

ʜʦ ʦʜʥʦʛʦ ʪʠʞʥʷ - 4 (28,6%), ʜʝʢʽʣʴʢʘ ʪʠʞʥʽʚ - 2 (14,3%).ʇʽʩʣʷ ʧʨʦʢʦʣʫ 

ʧʽʨʩʠʥʛʫ 22 ʣʶʜʠʥʠ (68,8%)ʥʝ ʧʨʦʭʦʜʠʣʠ ʦʙʩʪʝʞʝʥʴ ʱʦʜʦ ʽʥʬʝʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʧʽʜ ʯʘʩ ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ, 8 (25%) - ʧʨʦʭʦʜʠʣʠ, ʽʥʰʽ 2 (6,3%) ʥʝ 

ʤʦʞʫʪʴ ʪʦʯʥʦ ʚʽʜʧʦʚʽʩʪʠ. 28 ʯʦʣʦʚʽʢ (90,3%) ʩʝʨʝʜ ʦʧʠʪʘʥʠʭ ʥʦʩʷʪʴ ʧʽʨʩʠʥʛ 

ʢʦʞʥʦʛʦ ʜʥʷ, ʨʝʰʪʘ 3 (9,7%) - ʥʽ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʘʪʝʨʽʘʣʦʤ ʻ ʟʦʣʦʪʦ - 11 

ʦʩʽʙ (34,4%), ʩʨʽʙʣʦ - 10 (31,3%), ʪʠʪʘʥ - 6 (18,8%), ʩʧʣʘʚʠ - 4 (12,5%). ʄʝʜʠʯʥʫ 

ʦʩʚʽʪʫ ʩʝʨʝʜ ʦʧʠʪʘʥʠʭ ʤʘʶʪʴ 25 ʦʩʽʙ (55,3%), ʥʝ ʤʘʶʪʴ - 21 (44,7%). 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʤʘʶʪʴ 

ʧʽʨʩʠʥʛ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʚʽʜ 1 ʜʦ 3. ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ ʟʨʦʙʠʣʠ 

ʩʚʽʡ ʧʝʨʰʠʡ ʧʽʨʩʠʥʛ ʫ ʚʽʮʽ ʚʽʜ 1 ʜʦ 5 ʨʦʢʽʚ, ʪʨʦʭʠ ʤʝʥʰʝ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ. 

ʄʘʡʞʝ ʚʩʽ ʦʧʠʪʘʥʽ ʟʨʦʙʠʣʠ ʧʽʨʩʠʥʛ ʚ ʩʘʣʦʥʽ, ʘʣʝ ʣʠʰʝ 10 ʣʶʜʝʡ ʚʽʜʧʦʚʽʣʠ, ʱʦ 

ʚʦʥʠ ʧʽʜʧʠʩʫʚʘʣʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʟʛʦʜʫ, ʽʥʰʽ 12 ʪʘ 9, ʱʦ ʥʝ ʧʽʜʧʠʩʫʚʘʣʠ ʪʘ ʚʘʞʢʦ 

ʚʽʜʧʦʚʽʩʪʠ ʚʽʜʧʦʚʽʜʥʦ. ʉʘʣʦʥ ʦʙʠʨʘʣʠ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʜʨʫʟʽʚ ʘʙʦ ʯʝʨʝʟ 

ʽʥʪʝʨʥʝʪ. ɹʫʣʠ ʧʦʚʽʜʦʤʣʝʥʽ ʱʦʜʦ ʫʩʢʣʘʜʥʝʥʴ 16 ʦʧʠʪʫʚʘʥʠʭ, ʤʘʣʠ ʾʭ 13 ʣʶʜʝʡ. 

ʉʝʨʝʜ ʫʩʢʣʘʜʥʝʥʴ ʙʫʣʠ: ʛʥʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʙʦʣʶʯʽʩʪʴ, ʧʦʯʝʨʚʦʥʽʥʥʷ ʪʘ ʞʘʨ ʫ 

ʤʽʩʮʽ ʧʨʦʢʦʣʫ, ʷʢʽ ʪʨʠʚʘʣʠ ʚʽʜ ʜʝʢʽʣʴʢʘ ʜʽʙ ʜʦ ʜʚʦʭ ʪʠʞʥʽʚ. ɹʽʣʴʰʽʩʪʴ ʥʦʩʷʪʴ 

ʧʽʨʩʠʥʛ ʧʦʩʪʽʡʥʦ. ɿ ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʟʦʣʦʪʦ, ʩʨʽʙʣʦ ʪʘ ʪʠʪʘʥ. ʅʘ ʞʘʣʴ, 22 

ʣʶʜʠʥʠ ʥʝ ʧʝʨʝʚʽʨʷʣʠʩʷ ʥʘ ʽʥʬʝʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʧʨʦʢʦʣʫ 

(ɺɯʏ, ʚʽʨʫʩʥʽ ʛʝʧʘʪʠʪʠ), ʣʠʰʝ 8 ʚʽʜʧʦʚʽʣʠ ʪʘʢ. ɹʽʣʴʰʘ ʧʦʣʦʚʠʥʘ ʤʘʶʪʴ ʤʝʜʠʯʥʫ 
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ʦʩʚʽʪʫ.  

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʠʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 62% ʻ ʥʦʩʽʷʤʠ 

ʧʽʨʩʠʥʛʫ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ. ʅʘʡʯʘʩʪʽʰʠʤ ʤʽʩʮʝʤ 

ʧʽʨʩʠʥʛʫ ʻ ʚʫʰʥʘ ʨʘʢʦʚʠʥʘ. 40,6% ʣʶʜʝʡ ʟ ʧʽʨʩʠʥʛʦʤ ʤʘʣʠ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʥʘʡʯʘʩʪʽʰʝ ʮʝ ʙʫʣʠ ʛʥʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ ʙʦʣʶʯʽʩʪʴ. ɼʫʞʝ ʘʢʪʫʘʣʴʥʦ ʪʝ, ʱʦ 

67,7% (21 ʣʶʜʠʥʘ) ʥʝ ʧʽʜʧʠʩʫʚʘʣʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʟʛʦʜʫ, ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʮʝʜʫʨʦʶ ʪʘ 75,1% (24 ʣʶʜʠʥʠ) ʥʝ ʧʝʨʝʚʽʨʷʣʠʩʴ ʥʘ 

ʽʥʬʝʢʮʽʾ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ. ʇʝʨʰ ʥʽʞ ʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ 

ʧʽʨʩʠʥʛ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʬʘʭʽʚʝʮʴ ʤʘʻ ʤʝʜʠʯʥʫ ʦʩʚʽʪʫ, ʫ ʩʘʣʦʥʽ ʻ 

ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʽʜʣʷʛʘʻ ʩʪʝʨʠʣʽʟʘʮʽʾ.  
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ʇʈʆɹʃɽʄɸ ɸʂʅɽ ʋ ʉʋʏɸʉʅʆʄʋ ʉʋʉʇɯʃʔʉʊɺɯ 

 

ʇʝʪʨʦʚʘ ʂʘʨʦʣʽʥʘ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions.  

ʊʝʨʤʽʥ çʘʢʥʝè ʧʦʭʦʜʠʪʴ ʟ ʜʘʚʥʴʦʛʨʝʮʴʢʦʾ ʤʦʚʠ ʪʘ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ 

ʢʫʣʴʤʽʥʘʮʽʻʶ ʨʦʟʨʠʚʫ ʰʢʽʨʠ. ɺʧʝʨʰʝ ʮʷ ʥʦʟʦʣʦʛʽʷ ʟʛʘʜʫʻʪʴʩʷ ʚ ʧʨʘʮʷʭ ɸʝʮʽʷ 

ɸʤʽʜʩʴʢʦʛʦ, ʣʽʢʘʨʷ ʧʨʠ ʜʚʦʨʽ ʖʩʪʠʥʽʘʥʘ I. ɿʘʨʘʟ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ 

ʘʢʥʝ - ʮʝ ʭʨʦʥʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ ʘʙʦ ʟʘʢʨʠʪʠʤʠ 

ʢʦʤʝʜʦʥʘʤʠ ʽ ʟʘʧʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʰʢʽʨʠ ʫ ʚʠʛʣʷʜʽ ʧʘʧʫʣ, ʧʫʩʪʫʣ, ʚʫʟʣʽʚ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʾ 

ʧʦʰʠʨʝʥʦʩʪʽ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʟʥʘʯʫʱʦʩʪʽ ʚʠʢʣʠʢʘʥʠʭ ʥʝʶ 

ʧʦʨʫʰʝʥʴ ʟʜʦʨʦʚ'ʷ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʤʦʨʘʣʴʥʠʭ ʟʙʠʪʢʽʚ, ʩʢʣʘʜʥʽʩʪʴ ʪʝʨʘʧʽʾ. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ, ʧʦʥʘʜ 85% ʧʽʜʣʽʪʢʽʚ ʪʘ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʚʽʢʦʤ 12-25 ʨʦʢʽʚ 

ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʘʢʥʝ. ʋ ʞʽʥʦʢ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 20-40 ʨʦʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʨʘʧʣʷʻʪʴʩʷ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ. ʇʨʠʙʣʠʟʥʦ ʫ 5% ʞʽʥʦʢ ʽ ʫ 3% ʯʦʣʦʚʽʢʽʚ 

ʚʽʢʦʤ 40-49 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ, ʘ ʽʥʦʜʽ 

ʘʢʥʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʞ ʜʦ 60 ʨʦʢʽʚ.  

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʘʢʥʝ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʠʢʘʻ ʬʽʟʠʯʥʽ ʥʝʟʨʫʯʥʦʩʪʽ, ʘʣʝ 

ʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʭʚʦʨʠʭ, ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʾʭ 

ʩʘʤʦʦʮʽʥʢʫ ʽ ʧʦʛʽʨʰʫʚʘʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ. ɿʘ ʜʘʥʠʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ 

80% ʧʽʜʣʽʪʢʽʚ ʚʚʘʞʘʻ, ʱʦ ʥʘʡʥʝʧʨʠʚʘʙʣʠʚʽʰʝ ʚ ʣʶʜʠʥʽ - ʮʝ ʚʫʛʨʽ. ʄʦʨʘʣʴʥʠʡ 

ʩʪʘʥ ʧʦʩʠʣʶʻ ʡ ʪʝ, ʱʦ ʣʶʜʠ ʤʦʞʫ ʚʛʘʟʦʚʫʚʘʪʠ ʥʘ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʰʢʽʨʠ, ʜʘʚʘʪʠ 

ʧʦʨʘʜʠ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ, ʚʠʩʤʽʶʚʘʪʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʥʝʤʘʻ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʮʝ 

ʭʚʦʨʦʙʘ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʪʝʨʘʧʽʾ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʟʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ. ʊʘʢʦʞ ʘʢʥʝ ʤʦʞʝ ʟʘʣʠʰʘʪʠ ʥʘ ʰʢʽʨʽ ʩʣʽʜʠ ʪʘ ʨʫʙʮʽ, ʱʦ 

ʜʦʜʘʪʢʦʚʦ ʧʦʛʽʨʰʫʻ ʾʾ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ ʘʢʥʝ ʘʢʪʫʘʣʴʥʘ 

ʽ ʚʠʤʘʛʘʻ ʫʚʘʛʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. 
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ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. 

½ ɺʠʚʯʝʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʘʢʥʝ. 

½ ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʧʨʠʨʦʜʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʘʢʥʝ. 

½ ɼʦʩʣʽʜʠʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods  

½ ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʨʦʙʣʝʤʠ ʘʢʥʝ. 

½ ʆʙʨʦʙʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʄʆɿ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion: 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʘʢʥʝ: 

ɸʢʥʝ-ʮʝ ʧʦʣʽʝʪʠʦʣʦʛʽʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢ ʷʢ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʘʣʠ 

ʥʘʙʠʨʘʪʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʥʝʱʦʜʘʚʥʦ, ʪʦ ʝʪʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʜʦ ʢʽʥʮʷ ʥʝ 

ʚʠʚʯʝʥʽ, ʘʣʝ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢ: 

ʉʧʘʜʢʦʚʽʩʪʴ: 

1. ɻʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʦʨ 

ʰʢʽʨʠ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʘʩʪʦʶ ʩʘʣʴʥʠʭ ʟʘʣʦʟ; ʪʘʢʦʞ ʚʽʥ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ ʧʨʦʪʦʢ ʪʘ ʨʦʟʤʽʨʫ ʩʘʣʴʥʠʭ ʟʘʣʦʟ. 

2. ʆʨʛʘʥʽʟʤ ʤʦʞʝ ʙʫʪʠ ʛʝʥʝʪʠʯʥʦ ʩʭʠʣʴʥʠʡ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ 

ʛʦʨʤʦʥʫ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʘʢʥʝ. 

3. ʉʧʘʜʢʦʚʽʩʪʴ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʝʨʘʪʠʥʫ ï ʨʝʯʦʚʠʥʠ, 

ʱʦ ʫʪʚʦʨʶʻ ʰʢʽʨʫ ʪʘ ʚʦʣʦʩʩʷ. ʗʢʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʢʝʨʘʪʠʥʫ ʟʘʥʘʜʪʦ ʽʥʪʝʥʩʠʚʥʝ, 

ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʙʠʪʪʷ ʧʦʨ ʰʢʽʨʠ, ʚʠʢʣʠʢʘʶʯʠ ʧʦʷʚʫ ʘʢʥʝ. 

4. ɻʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʘ ʧʽʜʚʠʱʝʥʘ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʜʦ 

ʧʣʦʚʠʭ ʛʦʨʤʦʥʽʚ, ʧʨʠ ʮʴʦʤʫ ʾʭ ʧʦʢʘʟʥʠʢʠ ʚ ʥʦʨʤʽ. 

ɺ ʮʽʣʦʤʫ ʩʧʘʜʢʦʚʽʩʪʴ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʘʢʥʝ, 

ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʠʣʴ ʞʠʪʪʷ, 

ʭʘʨʯʫʚʘʥʥʷ, ʛʽʛʽʻʥʘ ʪʘ ʽʥʰʽ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʰʢʽʨʠ ʽ ʧʦʷʚʘ 

ʘʢʥʝ. 

ʍʘʨʯʫʚʘʥʥʷ:  

ʏʦʣʦʚʽʯʠʡ ʛʦʨʤʦʥ ʜʠʛʽʜʨʦʪʝʩʪʦʩʪʝʨʦʥ (ɼɻʊ) - ʦʜʥʘ ʟ ʘʢʥʝ, ʱʦ ʧʨʦʚʝʜʝ ʚ 
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ʧʘʪʦʛʝʥʝʟʽ. ʎʝʡ ʛʦʨʤʦʥ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ ʘʥʜʨʦʛʝʥʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ 

"ʢʣʶʯ-ʟʘʤʦʢ". ɸʥʜʨʦʛʝʥʥʠʡ ʨʝʮʝʧʪʦʨ (ʟʘʤʢʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ) ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʽʜʢʨʠʪʠʡ, ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʚʠʪʠ ʢʣʶʯ-ʛʦʨʤʦʥ. ɼʣʷ ʘʢʪʠʚʘʮʽʾ 

ʨʝʮʝʧʪʦʨʘ ʥʝʦʙʭʽʜʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʽʥʩʫʣʽʥʫ ʪʘ/ʘʙʦ ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʦʛʦ ʬʘʢʪʦʨʘ 

ʨʦʩʪʫ 1 (IGF-1)- ʽ ʥʘ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʽ ʚʧʣʠʚʘʻ ʭʘʨʯʫʚʘʥʥʷ. 

ɼʦ ʧʝʨʝʣʽʢʫ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʚ'ʷʟʫʚʘʥʥʶ ʘʥʜʨʦʛʝʥʽʚ ʟ 

ʨʝʮʝʧʪʦʨʘʤʠ, ʚʭʦʜʷʪʴ: 

¶ ʄʦʣʦʢʦ ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʟʙʽʣʴʰʫʶʪʴ ʷʢ ʨʽʚʝʥʴ ʽʥʩʫʣʽʥʫ, ʪʘʢ ʽ 

IGF-1, ʩʧʨʠʷʶʯʠ ʟʚ'ʷʟʫʚʘʥʥʶ ʘʥʜʨʦʛʝʥʫ ʟ ʨʝʮʝʧʪʦʨʦʤ. ʂʨʽʤ ʮʴʦʛʦ, ʤʦʣʦʢʦ ʪʘ 

ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʤʽʩʪʷʪʴ ʘʥʜʨʦʛʝʥʠ (ʢʣʶʯʠ ʜʦ ʟʘʤʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ), ʘ ʪʘʢʦʞ 

ʽʥʰʽ ʛʦʨʤʦʥʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʟʜʘʪʥʽ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʘʥʜʨʦʛʝʥʠ. 

¶ ʎʫʢʦʨ ʪʘ ʧʨʦʜʫʢʪʠ ʟ ʚʠʩʦʢʠʤ ʛʣʽʢʝʤʽʯʥʠʤ ʽʥʜʝʢʩʦʤ (ɻɯ)-ʢʘʨʪʦʧʣʷʥʽ 

ʯʽʧʩʠ, ʧʝʨʣʦʚʘ ʢʨʫʧʘ, ʛʘʟʦʚʘʥʽ ʥʘʧʦʾ, ʰʦʢʦʣʘʜ, ʙʽʣʠʡ ʭʣʽʙ, ʢʘʨʪʦʧʣʷ, ʤʝʜ, 

ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʽʥʩʫʣʽʥʫ ʚ ʢʨʦʚʽ, ʱʦ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʚ'ʷʟʫʚʘʥʥʷ ʛʦʨʤʦʥʫ ʟ ʨʝʮʝʧʪʦʨʘʤʠ. 

ʇʘʣʴʤʽʥʘʪ, ʷʢʠʡ ʟʘʨʘʟ ʤʽʩʪʠʪʴʩʷ ʯʠ ʥʝ ʚ ʢʦʞʥʦʤʫ ʧʨʦʜʫʢʪʽ ʱʦʜʝʥʥʦʛʦ 

ʚʞʠʚʘʥʥʷ, ʘʢʪʠʚʫʻ mTORC1-ʻ ʧʨʦʪʝʾʥʢʽʥʘʟʦʶ, ʬʦʩʬʦʣʠʨʫʶʱʝʡ ʙʽʣʢʠ ʽ ʨʽʚʝʥʴ 

ʛʣʶʢʦʟʠ, ʪʠʤ ʩʘʤʠʤ ʨʝʛʫʣʶʻ ʢʣʽʪʠʥʥʠʡ ʨʽʩʪ, ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʢʝʨʘʪʠʥʦʮʠʪʽʚ, 

ʱʦ ʚ ʥʘʜʣʠʰʢʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʝʨ. ʑʝ ʦʜʠʥ ʤʝʭʘʥʽʟʤ ʜʽʻ ʷʢ 

çʩʠʛʥʘʣ ʥʝʙʝʟʧʝʢʠè, ʩʪʠʤʫʣʶʶʯʠ ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʝʥʥʷ, ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʪʦʣʣ-ʧʦʜʽʙʥʠʡ ʨʝʮʝʧʪʦʨ-2, ʟ ʚʠʚʽʣʴʥʝʥʥʷʤ ʽʥʪʝʨʣʝʡʢʽʥʫ-1ɓ, ʷʢʠʡ ʪʝʞ ʚʠʢʣʠʢʘʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʝʨʘʪʠʥʦʮʠʪʽʚ. 

ʎʽ ʯʘʩʪʢʦʚʦ ʛʽʜʨʦʛʝʥʽʟʦʚʘʥʽ ʞʠʨʠ ʚʠʪʽʩʥʠʣʠ ʥʘʪʫʨʘʣʴʥʽ ʪʚʝʨʜʽ ʞʠʨʠ ʪʘ 

ʨʽʜʢʽ ʦʣʽʾ ʫ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʷʭ, ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʠʤʠ ʟ ʷʢʠʭ ʻ ʬʘʩʪ-ʬʫʜ, ʟʘʢʫʩʢʠ, 

ʩʤʘʞʝʥʘ ʾʞʘ ʪʘ ʚʠʧʽʯʢʘ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʢʥʝ, ʚʠʢʣʠʢʘʥʠʤ ʜʽʻʪʦʶ. 

ɻʦʨʤʦʥʠ 

ɺʽʜʦʤʦ, ʱʦ ʩʪʘʪʝʚʽ ʩʪʝʨʦʾʜʠ ʘʥʜʨʦʛʝʥʠ ʥʝ ʪʽʣʴʢʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʪʝʚʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ, ʘʣʝ ʡ ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʶ 

ʩʘʣʴʥʠʭ ʟʘʣʦʟ ʪʘ ʚʦʣʦʩʷʥʠʭ ʬʦʣʽʢʫʣʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʮʠʭ ʜʝʨʠʚʘʪʘʭ ʰʢʽʨʠ ʻ 

ʘʥʜʨʦʛʝʥʟʘʣʝʞʥʽ ʨʝʮʝʧʪʦʨʠ. ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʫ, 
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ʛʽʧʝʨʘʥʜʨʦʛʝʥʝʤʽʷ ʫ ʞʽʥʦʢ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʰʢʽʨʥʦʛʦ 

ʩʘʣʘ ʪʘ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʜʨʝʥʘʞʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʏʘʩʪʠʥʘ ʘʥʜʨʦʛʝʥʽʚ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʾʭ ʧʽʜʚʠʱʝʥʥʷʤ ʫ 

ʩʠʩʪʝʤʥʦʤʫ ʢʨʦʚʦʪʦʢʫ, ʪʦʤʫ ʱʦ ʾʭ ʦʩʥʦʚʥʠʡ ʝʬʝʢʪ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʣʦʢʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʽ ʧʦʩʠʣʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʮʠʭ ʛʦʨʤʦʥʽʚ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʽʚ, ʧʫʩʢʦʚʠʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʘʢʥʝ ʯʘʩʪʽʰʝ ʻ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʻ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʘʥʜʨʦʛʝʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ (ʘʙʩʦʣʶʪʥʘ ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʷ), ʘ 

ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʝ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʪʘ/ʘʙʦ, ʱʦ ʯʘʩʪʽʰʝ, ʧʽʜʚʠʱʝʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʢʣʽʪʠʥ ʩʘʣʴʥʠʭ ʟʘʣʦʟ ʜʦ ʧʦʭʽʜʥʠʭ ʪʝʩʪʦʩʪʝʨʦʥʫ (ʚʽʜʥʦʩʥʘ 

ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʷ). ɺʧʣʠʚ ʘʥʜʨʦʛʝʥʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʩʪʦʩʪʝʨʦʥ (ʧʨʦʜʫʢʫʻʪʴʩʷ ʚ 

ʷʻʯʥʠʢʘʭ) ʪʘ ʜʝʛʽʜʨʦʝʧʽʘʥʜʨʦʩʪʝʨʦʥ (ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟʘʭ), 

ʧʨʠʟʚʦʜʠʪʴ ʷʢ ʜʦ ʛʽʧʝʨʧʨʦʣʽʬʝʨʘʮʽʾ ʩʝʙʦʮʠʪʽʚ ʪʘ ʛʽʧʝʨʧʣʘʟʽʾ ʪʘ ʛʽʧʝʨʩʝʢʨʝʮʽʾ 

ʩʘʣʴʥʠʭ ʟʘʣʦʟ, ʪʘʢ ʽ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʝʨʢʝʨʘʪʦʟʫ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʘʢʥʝ ʥʝ ʤʘʶʪʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʟʤʽʥʠ ʨʽʚʥʷ ʘʥʜʨʦʛʝʥʽʚ. 

ʇʦʜʽʙʥʫ ʜʽʶ ʤʘʻ ʽ ʧʦʧʝʨʝʜʥʠʢ ʪʝʩʪʦʩʪʝʨʦʥʫ, ʝʩʪʨʦʛʝʥʽʚ-ʧʨʦʛʝʩʪʝʨʦʥ, ʱʦ 

ʤʘʻ ʘʥʜʨʦʛʝʥʥʠʡ ʽ ʘʥʪʠʝʩʪʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʩʝʢʨʝʮʽʶ ʩʘʣʴʥʠʭ ʟʘʣʦʟ. 

ʄʝʥʩʪʨʫʘʣʴʥʠʡ ʧʨʠʧʣʠʚ ʢʨʦʚʽ ʜʦ ʦʙʣʠʯʯʷ ʪʘ ʟʘʛʦʩʪʨʝʥʥʷ ʘʢʥʝ ʚʠʢʣʠʢʘʥʽ 

ʧʨʦʛʝʩʪʝʨʦʥʦʤ, ʯʠʾ ʨʝʮʝʧʪʦʨʠ ʚʠʨʘʞʝʥʽ ʣʠʰʝ ʫ ʙʘʟʘʣʴʥʠʭ ʝʧʽʜʝʨʤʘʣʴʥʠʭ 

ʢʝʨʘʪʠʥʦʮʠʪʘʭ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʘʣʦʚʠʜʽʣʝʥʥʷ ʪʘ ʧʦʩʠʣʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʘʢʥʝ. 

ʉʧʽʨʦʥʦʣʘʢʪʦʥ ʙʣʦʢʫʻ ʘʥʜʨʦʛʝʥʠ ʽ ʚʠʢʣʠʢʘʻ ʧʦʣʽʧʰʝʥʥʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʽʭ 

ʪʠʧʽʚ ʘʢʥʝ ʫ ʙʽʣʴʰʦʩʪʽ ʞʽʥʦʢ. ʍʦʯʘ ʩʧʽʨʦʥʦʣʘʢʪʦʥ ʥʝ ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʘʢʥʝ ʥʽ EMEA, ʥʽ FDA, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʤʘʻ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ: ʩʧʽʨʦʥʦʣʘʢʪʦʥ ʧʝʨʝʰʢʦʜʞʘʻ ʩʝʢʨʝʮʽʾ ʰʢʽʨʥʦʛʦ ʩʘʣʘ ʪʘ ʧʦʪʦʚʠʭ 

ʟʘʣʦʟ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʛʦʨʤʦʥʘʤʠ, ʘ ʪʘʢʦʞ ʘʥʜʨʦʛʝʥ-ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʨʦʩʪʫ 

ʚʦʣʦʩʩʷ. 

ʐʢʽʨʥʠʡ ʤʽʢʨʦʙʽʦʤ 

ʄʽʢʨʦʙʽʦʤ ï ʧʝʨʰʠʡ ʪʘ ʛʦʣʦʚʥʠʡ ʟʘʭʠʩʥʠʡ ʙʘʨ'ʻʨ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʽʤʫʥʽʪʝʪ ʰʢʽʨʠ. ʎʝ ʝʢʦʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʣʴʷʨʜʘ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʙʘʢʪʝʨʽʡ, ʛʨʠʙʢʽʚ ʪʘ ʚʽʨʫʩʽʚ), ʷʢʽ ʟʘʩʝʣʷʶʪʴʩʷ ʥʘ ʰʢʽʨʫ ʧʨʠ 

ʥʘʨʦʜʞʝʥʥʽ ï ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɺʽʥ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʟʦʚʥʽʰʥʽ (ʤʝʭʘʥʽʯʥʽ ʬʘʢʪʦʨʠ, ʢʦʤʝʜʦʛʝʥʥʘ 

ʢʦʩʤʝʪʠʢʘ, ʘʛʨʝʩʠʚʥʽ ʤʠʶʯʽ ʟʘʩʦʙʠ, ʣʽʢʠ, ʜʽʻʪʘ) ʪʘ ʚʥʫʪʨʽʰʥʽ ʬʘʢʪʦʨʠ 

(ʛʦʨʤʦʥʘʣʴʥʽ ʯʠ ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ). 

ɼʦ ʨʝʟʠʜʝʥʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʚʽʜʥʦʩʷʪʴʩʷ:  

¶ ʉʪʘʬʽʣʦʢʦʢ; 

¶ ʄʽʢʨʦʢʦʢ; 

¶ ʂʦʨʽʥʝʙʘʢʪʝʨʽʾ; 

¶ ɹʨʝʚʽʪʙʘʢʪʝʨʽʾ; 

¶ ɼʝʨʤʘʙʘʢʪʝʨ; 

¶ ʄʘʣʘʩʝʟʽʷ. ɺʩʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʻ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʪʘ ʚ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʫʨʘʞʝʥʴ ʰʢʽʨʠ 

ɺʦʥʠ ʻ ʢʦʤʤʝʥʩʘʣʘʤʠ- çʜʨʫʞʥʽè ʤʽʢʨʦʙʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʣʠʢʘʶʪʴ 

ʙʫʜʴ-ʷʢʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʄ ʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʢʦʣʦʥʽʟʘʮʽʾ ʧʘʪʦʛʝʥʘʤʠ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʧʘʪʦʛʝʥʘʤ ʜʣʷ ʚʠʞʠʚʘʥʥʷ, 

ʪʘ ʚʠʨʦʙʣʷʶʪʴ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʘʜʛʝʟʽʾ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʢʣʽʪʠʥ ʰʢʽʨʠ. ɸʣʝ ʮʽ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʤʦʞʫʪʴ ʧʨʠʧʠʥʠʪʠʩʷ, 

ʷʢʱʦ ʧʦʩʣʘʙʠʪʴʩʷ ʽʤʫʥʽʪʝʪ ʦʨʛʘʥʽʟʤʫ. 

ʅʘʧʨʠʢʣʘʜ, P. acnes-ʚʠʢʣʠʢʘʻ ʚʫʣʴʛʘʨʥʝ ʘʢʥʝ, Malassezia 

furfur-ʩʝʙʦʨʝʡʥʠʡ ʜʝʨʤʘʪʠʪ. 

ʊʦʤʫ ʙʫʜʴ-ʷʢʝ ʧʦʨʫʰʝʥʥʷ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦʛʦ ʤʽʢʨʦʙʽʦʤʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʰʢʽʨʥʦʛʦ ʙʘʨ'ʻʨʫ, ʱʦ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʩʙʘʢʪʝʨʽʦʟʦʤ, ʷʢʠʡ 

ʟʘʧʫʩʢʘʻ ʘʢʪʠʚʘʮʽʶ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʘʣʝʥʥʷ. 

ʇʦʨʫʰʝʥʥʷ ʩʢʣʘʜʫ ʤʦʞʝ ʧʦʭʦʜʠʪʠ ʚʽʜ ʥʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʦʛʦ ʜʦʛʣʷʜʫ. ɺ 

ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʥʝʪʫ ʙʝʟʣʽʯ çʬʘʭʽʚʮʽʚ ʪʽʢ-ʪʦʢʫè ʨʘʜʷʪʴ ʧʨʝʧʘʨʘʪʠ ʽʟ 

ʩʫʤʥʽʚʥʠʤʠ ʩʢʣʘʜʘʤʠ ʜʣʷ ʟʘʨʦʙʽʪʢʫ ʢʦʰʪʽʚ ʚʽʜ ʨʝʢʣʘʤʠ. ʎʝ ʧʨʦʚʦʢʫʻ ʘʢʥʝ 

ʥʘʚʽʪʴ ʫ ʦʩʽʙ ʥʝ ʩʭʠʣʴʥʠʭ ʜʦ ʚʠʩʠʧʽʚ ʜʦ ʤʦʤʝʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ. 

ʉʪʨʝʩ : 

ʉʪʨʝʩ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʛʦʨʤʦʥʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʪʠʟʦʣ ʪʘ 
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ʘʜʨʝʥʘʣʽʥ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʤʘʩʣʷʥʠʩʪʦʾ ʰʢʽʨʠ ʪʘ ʟʘʧʫʩʢʫ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʨʠʱʽʚ ʪʘ 

ʘʢʥʝ. 

ʊʫʪ ʤʠ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʫʪʚʦʨʝʥʥʷ ʩʚʦʛʦ ʨʦʜʫ çʧʦʨʦʯʥʦʛʦ ʢʦʣʘè, 

ʦʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʪʨʝʩ ʽ ʪʠʤ 

ʩʘʤʠʤ ʟʙʽʣʴʰʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ. 

ʂʦʩʤʝʪʠʢʘ : 

ʅʘʥʝʩʝʥʥʷ ʤʘʢʽʷʞʫ ʟʘʨʘʟ ʷʢ ʥʽʢʦʣʠ ʻ ʘʢʪʫʘʣʴʥʠʤ. ɹʽʣʴʰʽʩʪʴ ʜʽʚʯʘʪ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʩʤʝʪʠʢʫ ʱʦʜʥʷ ʽ ʥʘʚʽʪʴ ʥʝ ʟʘʤʠʩʣʶʶʪʴʩʷ, ʱʦ ʩʘʤʝ ʚʦʥʘ 

ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʰʢʽʨʠ. 

ʉʝʨʝʜ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʣʠʢʘʶʪʴ ʢʦʤʝʜʦʥʠ, - ʮʝ ʤʽʥʝʨʘʣʴʥʘ 

ʦʣʽʷ, ʧʝʪʨʦʣʘʪʫʤ, ʩʠʣʽʢʦʥʠ, ʣʘʥʦʣʽʥ, ʚʦʩʢʠ, ʜʝʷʢʽ ʝʬʽʨʥʽ ʦʣʽʾ ʪʘ ʽʥʰʽ. ʃʶʜʠ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʧʨʦʙʣʝʤʠ ʟʽ ʰʢʽʨʦʶ, ʧʦʚʠʥʥʽ ʫʥʠʢʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʮʽ ʨʝʯʦʚʠʥʠ. 

ʇʨʠʯʠʥʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʥʝ ʚ ʩʘʤʦʤʫ ʩʢʣʘʜʽ, ʘ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʜʦʛʣʷʜʽ 

ʟʘ ʰʢʽʨʦʶ-ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʨʘʙʽʚ, ʥʘʜʤʽʨʥʝ ʦʯʠʱʝʥʥʷ ʰʢʽʨʠ ʪʘ ʤʠʣʦ ʟ pH 8,0, 

ʜʦʛʣʷʜ ʥʝ ʟʘ ʪʠʧʦʤ ʰʢʽʨʠ. ɺʩʝ ʮʝ ʤʦʞʝ ʟʤʽʥʠʪʠ ʙʘʨ'ʻʨʥʫ ʬʫʥʢʮʽʶ ʰʢʽʨʠ ʪʘ 

ʜʽʣʷʥʢʠ ʰʢʽʨʥʦʛʦ ʩʘʣʘ, ʦʩʦʙʣʠʚʦ ʙʘʣʘʥʩ ʤʽʢʨʦʙʽʦʤʘ, ʪʠʤ ʩʘʤʠʤ ʘʢʪʠʚʫʶʯʠ 

ʚʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʝʥʥʷ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝʜʦʣʽʢ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʦʣʽʾ ʪʘ ʙʨʫʜʫ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʷʚʽ ʘʢʥʝ. ɺʘʞʣʠʚʦ 

ʩʪʝʞʠʪʠ ʟʘ ʯʠʩʪʦʪʦʶ ʰʢʽʨʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ, ʱʦ ʧʽʜʭʦʜʷʪʴ ʟʘ ʪʠʧʦʤ 

ʰʢʽʨʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʰʢʽʨʠ. 

ɺʧʣʠʚ ʜʦʚʢʽʣʣʷ: 

ʋʣʴʪʨʘʬʽʦʣʝʪ ʜʣʷ ʰʢʽʨʠ ʥʝ ʟʘʚʞʜʠ ʢʦʨʠʩʥʠʡ. ʉʦʥʷʯʥʽ ʧʨʦʤʝʥʽ 

ʧʝʨʝʩʫʰʫʶʪʴ ʰʢʽʨʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʘ ʧʦʯʠʥʘʻ ʚʠʨʦʙʣʷʪʠ ʙʽʣʴʰʝ ʩʝʙʫʤʫ. 

ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʪʦʚʱʝʥʥʷʤ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʰʢʽʨʠ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʟʘʭʠʩʥʦʶ 

ʨʝʘʢʮʽʻʶ ʥʘ ʜʽʶ ʫʣʴʪʨʘʬʽʦʣʝʪʫ, ʮʝ ʧʝʨʝʰʢʦʜʞʘʻ ʥʦʨʤʘʣʴʥʦʤʫ ʡʦʛʦ ʚʽʜʪʦʢʫ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʢʫʧʦʨʶʚʘʥʥʷ ʧʦʨ. ɼʦʜʘʪʢʦʚʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʰʢʽʨʫ ʤʘʻ 

ʦʟʦʥ. ɺʽʥ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʚʽʪʘʤʽʥʫ ɽ, ʷʢʠʡ ʻ ʚʘʞʣʠʚʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʷʢʠʡ 
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ʜʦʧʦʤʘʛʘʻ ʢʣʽʪʠʥʘʤ ʰʢʽʨʠ ʧʨʦʪʠʩʪʦʷʪʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ. 

ʉʤʦʛ. ʉʫʤʽʰ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ, ʜʠʤʫ ʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʘʞʽ ʪʘ 

ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʘʰʦʶ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ, ʥʘʧʨʠʢʣʘʜ, 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʘʝʨʦʟʦʣʽʚ, ʢʫʨʽʥʥʷʤ ʪʦʱʦ, ʧʦʨʫʰʫʻ ʨʦʙʦʪʫ ʢʣʽʪʠʥ 

ʝʧʽʜʝʨʤʽʩʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʩʤʦʛʫ ʧʦʨʫʰʫʻʪʴʩʷ ʛʽʜʨʦʣʽʧʽʜʥʘ ʦʙʦʣʦʥʢʘ ʰʢʽʨʠ, 

ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʯʝʨʝʟ ʮʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʦʢʩʠʜʘʮʽʡʥʦʛʦ ʩʪʨʝʩʫ, ʯʝʨʝʟ ʷʢʠʡ ʤʦʞʫʪʴ ʨʦʟʚʠʥʫʪʠʩʴ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ. 

ɺʩʽ ʮʽ ʬʘʢʪʦʨʠ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʨʴʦʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ: ʚʦʥʠ 

ʤʦʞʫʪʴ ʷʢ ʧʦʻʜʥʫʚʘʪʠʩʷ, ʪʘʢ ʽ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʣʠʢʘʪʠ ʘʢʥʝ. 

ʇʘʪʦʛʝʥʝʟ ʘʢʥʝ: 

ɻʽʧʝʨʢʝʨʘʪʦʟ : 

ʂʝʨʘʪʠʥʦʚʽ ʧʨʦʙʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ: ʢʝʨʘʪʠʥʫ+ʤʝʣʘʥʽʥʫ. ʂʦʣʠ 

ʢʝʨʘʪʠʥʦʟʠʪʠ ʚʠʨʦʙʣʷʶʪʴ ʟʘʡʚʫ ʢʽʣʴʢʽʩʪʴ ʢʝʨʘʪʠʥʫ (ʛʽʧʝʨʢʝʨʘʪʦʟ), ʮʝ ʧʨʠʚʦʜʠʢ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʢʝʨʘʪʠʥʦʚʠʭ ʧʨʦʙʦʢ ʽ ʚʦʥʠ ʙʣʦʢʫʶʪʴ ʬʦʣʽʢʫʣʷʨʥʠʡ ʢʘʥʘʣ 

ʚʦʣʦʩʩʷ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʩʝʙʫʤ ʥʝ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʰʢʽʨʠ, ʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ 

ʜʝʨʤʽ. 

ɻʽʧʝʨʩʝʙʦʨʝʷ ʪʘ ʜʠʩʝʙʦʨʝʷ 

ɻʽʧʝʨʩʝʙʦʨʝʷ- ʢʽʣʴʢʽʩʥʝ ʧʦʨʫʰʝʥʥʷ: ɺʠʜʽʣʝʥʥʷ ʩʝʙʫʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʘʥʜʨʦʛʝʥʽʚ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʡʦʛʦ ʧʨʦʜʫʢʮʽʷ. 

ʇʦʨʫʰʫʻʪʴʩʷ ʩʢʣʘʜ ʰʢʽʨʥʦʛʦ ʩʘʣʘ ïʩʪʘʻ ʱʽʣʴʥʠʤ, ʚ'ʷʟʢʠʤ ʪʘ ʛʫʩʪʠʤ. 

ʇʘʨʘʣʝʣʴʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷ ʰʢʽʨʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʦʛʦʚʦʛʦ 

ʰʘʨʫ ʪʘ ʛʠʨʣʦ (ʚʠʭʽʜ) ʩʘʣʴʥʦʾ ʟʘʣʦʟʠ ʩʪʘʻ ʚʫʞʯʠʤ ʽ ʜʦʚʛʠʤ. ɺʦʥʦ ʚʘʞʢʦ 

ʝʚʘʢʫʶʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʢʫʧʦʨʢʫ ʬʦʣʽʢʫʣʽʚ ʪʘʢ ʩʘʤʦ ʷʢ ʽ 

ʢʝʨʘʪʠʥʦʚʽ ʧʨʦʙʢʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʧʨʦʙʢʠ ʪʘ/ʘʙʦ ʩʝʙʫʤ ʟʘʧʦʚʥʠʣʠ ʚʦʣʦʩʷʥʠʡ 

ʬʦʣʽʢʫʣ, ʚʠʜʽʣʷʶʪʴ: 

1. ɺʽʜʢʨʠʪʽ ʢʦʤʝʜʦʥʠ-ʚʽʜʢʨʠʪʽ ʥʘ ʧʦʚʝʨʭʥʶ-ʯʦʨʥʽ ʢʨʘʧʢʠ. ʅʘʙʫʚʘʶʪʴ 

ʚʦʥʠ ʪʘʢʦʛʦ ʢʦʣʴʦʨʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʚʽʪʨʷ ʤʝʣʘʥʽʥ ʦʢʠʩʣʶʻʪʴʩʷ ʽ 

ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʽʜʪʽʥʢʫ. 

2. ɿʘʢʨʠʪʽ ʢʦʤʝʜʦʥʠ(ʦʧʠʩʘʥʽ ʥʠʞʯʝ) 
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ɼʠʩʙʘʢʪʝʨʽʦʟ : 

Propionibacterium acnes -ʚʠʢʣʠʢʘʻ ʚʫʣʴʛʘʨʥʝ ʘʢʥʝ: ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ ʰʢʽʨʠ 2 ʽ ʟʘʧʦʙʽʛʘʻ ʢʦʣʦʥʽʟʘʮʽʾ ʽʥʰʠʤʠ 

ʰʢʽʜʣʠʚʠʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʢʠʩʣʠʡ pH ʩʘʣʴʥʦ-ʚʦʣʦʩʷʥʦʛʦ ʬʦʣʽʢʫʣʘ 

ʰʣʷʭʦʤ ʛʽʜʨʦʣʽʟʫ ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʰʢʽʨʥʦʛʦ ʩʘʣʘ ʽ ʩʝʢʨʝʮʽʾ ʧʨʦʧʽʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɭ 

ʘʥʘʝʨʦʙʥʠʤʠ ʨʝʟʠʜʝʥʪʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ ʰʢʽʨʠ ʣʶʜʠʥʠ, 

ʟʜʘʪʥʠʤʠ ʚʠʷʚʣʷʪʠ ʩʚʦʾ ʧʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʰʝ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ. ʇʨʠ 

ʫʪʚʦʨʝʥʥʽ ʟʘʢʨʠʪʠʭ ʢʦʤʝʜʦʥʦʚ- ʚʦʣʦʩʷʥʠʡ ʬʦʣʽʢʫʣ ʧʦʚʥʽʩʪʶ ʟʘʢʫʧʦʨʝʥʠʡ 

ʧʨʦʙʢʘʤʠ ʽ ʰʢʽʨʥʠʤ ʩʘʣʦʤ ʽ ʥʝ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʮʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʞʝʨʝʣʦʤ ʭʘʨʯʫʚʘʥʥʷ 

ʜʣʷ ʥʠʭ ʩʪʘʻ ʢʝʨʘʪʠʥ ʽ ʩʝʙʫʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʘʢʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ 

ʥʘʜʤʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʇʨʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʩʝʢʨʝʪʫʻ ʨʽʟʥʽ ʟʘʧʘʣʴʥʽ ʤʦʣʝʢʫʣʠ ʪʘ 

ʭʝʤʦʪʘʢʩʠʯʥʽ ʬʘʢʪʦʨʠ (ʬʘʢʪʦʨʠ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ (TNFŬ), ʽʥʪʝʨʬʝʨʦʥʫ (INF) ɔ, 

IL-8, IL12, IL-1). ʅʘ ʮʝ ʨʝʘʛʫʶʪʴ ʢʣʽʪʠʥʠ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ (ʧʝʨʝʚʘʞʥʦ 

ʣʝʡʢʦʮʠʪʠ, ʘ ʩʘʤʝ ʥʝʡʪʨʦʬʽʣʠ), ʷʢʽ ʬʘʛʦʮʠʪʫʶʪʴ ʧʘʪʦʛʝʥʠ ʽ ʨʝʟʫʣʴʪʘʪʦʤ ʮʠʭ 

ʨʝʘʢʮʽʡ ʻ ʫʪʚʦʨʝʥʥʷ ʙʽʣʦʛʦ ʛʥʦʶ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʥʘʚʢʦʣʦ. 

S. epidermidis- ʪʘʢʦʞ ʻ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤ ʘʥʘʝʨʦʙʦʤ ʰʢʽʨʥʦʾ ʤʽʢʨʦʙʽʦʪʠ, 

ʱʦ ʤʝʰʢʘʻ ʚ ʦʩʝʨʝʜʢʘʭ ʘʢʥʝ. ʇʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʽʥʬʝʢʮʽʡʥʠʡ ʘʛʝʥʪ ʯʝʨʝʟ 

ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʜʝʬʽʮʠʪ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ɻʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʻ ʚʠʨʦʙʣʶʚʘʥʠʡ ʬʝʨʤʝʥʪ, ʱʦ ʝʪʝʨʠʬʽʢʫʻ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʜʦ 

ʭʦʣʝʩʪʝʨʠʥʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ. ɹʘʢʪʝʨʽʷ ʤʘʻ ʢʽʣʴʢʘ 

ʬʘʢʪʦʨʽʚ ʘʜʛʝʟʽʾ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ, ʪʘʢʠʭ ʷʢ ʧʦʚʝʨʭʥʝʚʦ 

ʟʘʢʨʽʧʣʝʥʽ ʙʽʣʢʠ, ʙʽʣʦʢ, ʱʦ ʟʚ'ʷʟʫʻ ʬʽʙʨʠʥʦʛʝʥ, ʙʽʣʦʢ ʘʫʪʦʣʽʟʠʥ. ʊʘʢʦʞ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ ʪʘ ʻ ʨʝʟʝʨʚʫʘʨʦʤ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. ʎʷ ʙʽʦʧʣʽʚʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʠʷʪʣʠʚʽ ʘʥʘʝʨʦʙʥʽ ʫʤʦʚʠ ʜʣʷ ʣʝʛʢʦʛʦ 

ʟʨʦʩʪʘʥʥʷ P. acne. 

S. aureus, ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʤʽʢʨʦʙʽʦʪʠ ʰʢʽʨʠ, ʚʽʜʽʛʨʘʻ 

ʨʦʣʴ ʧʘʪʦʛʝʥʫ ʫ ʙʘʛʘʪʴʦʭ ʰʢʽʨʥʠʭ ʽʥʬʝʢʮʽʷʭ, ʪʘʢʠʭ ʷʢ ʬʦʣʽʢʫʣʽʪ ʪʘ ʽʤʧʝʪʠʛʦ. 

ɼʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʢʣʽʪʠʥʫ-ʛʦʩʧʦʜʘʨʷ ʚʽʥ ʧʨʦʜʫʢʫʻ ʙʽʣʢʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ 

ʧʦʟʘʢʣʽʪʠʥʥʠʡ ʤʘʪʨʠʢʩ ʽ ʩʠʨʦʚʘʪʢʫ, ʪʘʢʽ ʷʢ ʘʜʛʝʟʠʥʠ ʪʘ ʙʽʣʢʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ 



230 

ʬʽʙʨʦʥʝʢʪʠʥ, ʚʦʥʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʢʣʽʪʠʥʥʠʤʠ ʽʥʪʝʛʨʠʥʘʤʠ ʛʦʩʧʦʜʘʨʽ. ʗʢ ʪʽʣʴʢʠ 

ʚʽʥ ʧʨʦʥʠʢʘʻ ʚ ʰʢʽʨʫ ʣʶʜʠʥʠ ʷʢ ʧʘʪʦʛʝʥ, ʚʽʥ ʧʦʯʠʥʘʻ ʚʠʨʦʙʣʷʪʠ ʧʨʦʪʝʘʟʠ, 

ʣʽʧʘʟʠ (geh1), ʛʽʘʣʫʨʦʥʽʜʘʟʠ ʪʘ ʢʦʣʘʛʝʥʘʟʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʦʰʢʦʜʞʝʥʥʶ ʪʢʘʥʠʥ 

ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʠʷʶʪʴ ʧʦʰʠʨʝʥʥʶ ʧʘʪʦʛʝʥʫ ʚ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʪʢʘʥʠʥʠ. ʂʨʽʤ 

ʪʦʛʦ, ʧʨʦʜʫʢʮʫʻ ʙʝʟʣʽʯ ʪʦʢʩʠʥʽʚ: ʝʥʪʝʨʦʪʦʢʩʠʥʠ ɸ-ɽ, ʣʝʡʢʦʮʠʜʠʥ Ŭ-, ɓ-, 

ɔ-ʛʝʤʦʣʽʟʠʥʠ. 

ɻʨʠʙʠ ʨʦʜʫ Malassezia ʚʠʢʣʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʚʠʥʠʢʥʝʥʥʷ çʢʝʨʦʟʫè ʪʘ ʧʦʯʘʪʢʦʚʠʭ 

ʧʨʦʷʚʽʚ ʬʦʣʽʢʫʣʷʨʥʦʛʦ ʛʽʧʝʨʢʝʨʘʪʦʟʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ. 

ʅʘʛʥʦʻʥʥʷ ʢʽʩʪ, ʧʦʷʚʘ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʭʨʦʥʽʯʥʫ ʧʽʦʜʝʨʤʽʶ, ʢʦʣʠ ʧʨʠʻʜʥʫʶʪʴʩʷ ʽʥʰʽ ʽʥʬʝʢʮʽʾ ï ʩʪʘʬʽʣʦʢʦʢ, 

ʩʪʨʝʧʪʦʢʦʢ, Candida, ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʘ ʬʣʦʨʘ. 

ɺʠʩʥʦʚʢʠ./Conclusions: 

ɸʢʥʝ ʻ ʧʦʰʠʨʝʥʠʤ ʰʢʽʨʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʟ'ʷʚʣʷʪʠʩʷ ʫ ʣʶʜʝʡ 

ʨʽʟʥʦʛʦ ʚʽʢʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʣʽʢʫʚʘʥʥʷ. ʎʷ ʭʚʦʨʦʙʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʣʠʢʘʥʘ ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʫʯʘʩʥʠʡ 

ʩʧʦʩʽʙ ʞʠʪʪʷ ʚʠʢʣʠʢʘʻ ʩʪʨʝʩ ʪʘ ʧʦʛʘʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʨʫʜʥʝʥʠʡ 

ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʰʢʽʨʘ ʩʪʘʻ ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʦʶ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʭʚʦʨʦʙʫ ʮʠʚʽʣʽʟʘʮʽʾ, ʦʙʫʤʦʚʣʝʥʫ 

ʤʦʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ, ʟʤʽʥʦʶ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

ʆʜʥʘʢ, ʟ ʨʦʟʫʤʽʥʥʷʤ ʮʠʭ ʧʨʦʙʣʝʤ ʽ ʚʞʠʪʪʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ, ʧʨʦʙʣʝʤʘ ʘʢʥʝ 

ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʧʦʜʦʣʘʥʘ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʃɸɿɽʈʅʆɻʆ ʂʆɸɻʋʃʗʊʆʈɸ çʃɯʂɸ-ʍɯʈʋʈɻè 

ʋ ɺʀɼɸʃɽʅʅɯ ʇʆʃɯʇɯɺ ʐʃʋʅʂʋ 

 

ʇʽʜʛʦʨʥʘ ɯʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʆɿ ʋʢʨʘʾʥʠ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʦʣʽʧʠ ʰʣʫʥʢʫ ï ʮʝ ʜʦʙʨʦʷʢʽʩʥʽ ʧʫʭʣʠʥʥʽ ʫʪʚʦʨʝʥʥʷ ʥʘ 

ʩʪʽʥʮʽ ʰʣʫʥʢʫ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʡʦʛʦ ʧʨʦʩʚʽʪ. ʅʘʷʚʥʽʩʪʴ ʧʦʣʽʧʽʚ ʫ ʰʣʫʥʢʫ ʜʦʩʠʪʴ 

ʯʘʩʪʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʽ ʚʠʧʘʜʢʦʚʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʛʘʩʪʨʦʩʢʦʧʽʾ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʧʦʣʽʧʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʰʣʫʥʢʫ: ʘʜʝʥʦʤʘʪʦʟʥʽ 

ʪʘ ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ. 

ɸʜʝʥʦʤʘʪʦʟʥʽ ʧʦʣʽʧʠ ʻ ʜʦʙʨʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ, ʱʦ ʨʦʩʪʫʪʴ ʽʟ 

ʟʘʣʦʟʠʩʪʦʾ ʪʢʘʥʠʥʠ ʰʣʫʥʢʘ. ɺʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ, ʥʽʞ 

ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ, ʧʨʦʪʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʩʪʘʥʥʽʭ, ʨʠʟʠʢ ʟʣʦʷʢʽʩʥʦʛʦ (ʨʘʢʦʚʦʛʦ) 

ʧʝʨʝʨʦʜʞʝʥʥʷ ʧʨʠ ʘʜʝʥʦʤʘʪʦʟʥʠʭ ʧʦʣʽʧʘʭ ʟʥʘʯʥʦ ʚʠʱʠʡ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ 

ʚ ʧʣʘʥʽ ʧʝʨʝʨʦʜʞʝʥʥʷ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 2ʩʤ, ʱʦ ʤʘʶʪʴ ʰʠʨʦʢʫ 

ʦʩʥʦʚʫ. ɻʽʧʝʨʧʣʘʩʪʠʯʥʽ ʧʦʣʽʧʠ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʠʜʦʤ ʧʦʣʽʧʽʚ ʰʣʫʥʢʘ. 

ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʰʣʫʥʢʫ ʫ ʨʘʟʽ ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʧʽʚ ʥʘʙʘʛʘʪʦ ʥʠʞʯʠʡ 

(ʙʣʠʟʴʢʦ 3%), ʥʽʞ ʧʨʠ ʘʜʝʥʦʤʘʪʦʟʥʠʭ, ʘʣʝ ʮʝʡ ʨʠʟʠʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʚʝʣʠʢʠʭ ʧʦʣʽʧʽʚ.  

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʧʦʣʽʧʽʚ ʻ ʾʭ ʚʠʜʘʣʝʥʥʷ, ʷʢʝ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʧʨʠ ʛʘʩʪʨʦʩʢʦʧʽʾ. ʇʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʚʠʜʘʣʝʥʥʷ 

ʧʦʣʽʧʽʚ ʰʣʫʥʢʫ, ʻ ʝʥʜʦʩʢʦʧʽʯʥʝ ʚʠʜʘʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ 

ʤʝʭʘʥʽʯʥʝ ʚʠʩʽʯʝʥʥʷ ʧʦʣʽʧʘ, ʝʣʝʢʪʨʦʝʢʩʮʠʟʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ 

ʜʽʘʪʝʨʤʽʯʥʦʾ ʧʝʪʣʽ ʘʙʦ ʣʘʟʝʨʥʫ ʜʝʩʪʨʫʢʮʽʶ ʧʦʣʽʧʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʘʜʝʥʦʤʘʪʦʟʥʠʭ ʪʘ 

ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʧʽʚ 2-3-ʛʦ ʩʪʫʧʝʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʥʦʛʦ ʢʦʘʛʫʣʷʪʦʨʘ 



232 

çʃʽʢʘ-ʭʽʨʫʨʛè (ʜʦʚʞʠʥʘ ʭʚʠʣʽ 980 ʥʤ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʝʨʤʽʥʠ ʧʦʚʥʦʛʦ ʟʘʛʦʻʥʥʷ ʟʘʣʝʞʘʣʠ ʚʽʜ 

ʨʦʟʤʽʨʫ ʜʝʩʪʨʫʢʮʽʾ ʪʘ, ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʣʠ 10-14 ʜʥʽʚ. ʇʝʨʬʦʨʘʮʽʡ ʪʘ ʢʨʦʚʦʪʝʯ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʧʦʣʽʧʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɹʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ ʫ ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʧʦʤʽʨʥʦ. ʋʩʽ 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʘʤʙʫʣʘʪʦʨʥʦ, ʙʝʟ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ. 

ʇʨʦʚʦʜʠʣʦʩʷ ʜʠʥʘʤʽʯʥʠʡ ʝʥʜʦʩʢʦʧʽʯʥʠʡ ʥʘʛʣʷʜ. ʇʝʨʝʚʘʛʦʶ ʣʘʟʝʨʥʦʾ 

ʚʘʧʦʨʠʟʘʮʽʾ ʻ ʰʚʠʜʢʘ ʜʝʩʪʨʫʢʮʽʷ ʚʩʽʻʾ ʪʢʘʥʠʥʠ ʧʦʣʽʧʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤ 

ʫʰʢʦʜʞʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ. ʅʝʜʦʣʽʢʘʤʠ: ʧʨʦʚʝʜʝʥʥʷ ʣʘʟʝʨʥʦʾ 

ʜʝʩʪʨʫʢʮʽʾ ʧʽʜ ʯʘʩ ʧʨʠʨʦʜʥʦʾ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʰʣʫʥʢʘ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʣʘʟʝʨʥʦʶ ʪʝʭʥʽʢʦʶ ʫ ʣʽʢʘʨʷ-ʭʽʨʫʨʛʘ. 

ɺʠʩʥʦʚʢʠ ʊʘʢʠʤ ʯʠʥʦʤ, ʣʘʟʝʨʥʘ ʜʝʩʪʨʫʢʮʽʷ ʘʜʝʥʦʤʘʪʦʟʠʭ ʪʘ 

ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʧʽʚ ʰʣʫʥʢʘ 2-3-ʛʦ ʪʠʧʽʚ (Yamada) ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, 

ʘʣʝ ʧʦʪʨʝʙʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ 

ʨʦʙʦʪʠ ʣʽʢʘʨʷ-ʭʽʨʫʨʛʘ ʟ ʣʘʟʝʨʥʦʶ ʪʝʭʥʽʢʦʶ. 
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ɼɯɸɻʅʆʉʊʀʂɸ ʊɸ ʆʇʊʀʄɯɿɸʎɯʗ ʃɯʂʋɺɸʅʅʗ ɸʂʅɽ ʋ ɾɯʅʆʂ 

ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ɺɯʂʋ ɿ ʉʀʅɼʈʆʄʆʄ 

ʇʆʃɯʂɯʉʊʆɿʋ ʗɭʏʅʀʂɯɺ 

 

ʇʣʭ̒ʦʚʘ ʆʣʝʩʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ 

ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʜʠʪʷʯʦʾ ʛʽʥʝʢʦʣʦʛʽʾ ʍʅʄʋ 

ɺʦʶʮʴʢʘ ɭʣʠʟʘʚʝʪʘ ɺʘʜʠʤʽʚʥʘ 

ʅʘʫʤʦʚʘ ɺʽʢʪʦʨʽʷ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ (ʉʇʂʗ) ʻ ʥʘʨʘʟʽ ʜʦʚʦʣʽ 

ʧʦʰʠʨʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʝʨʝʜ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ. ɿʘʟʚʠʯʘʡ ʉʇʂʗ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚʞʝ ʚ ʨʘʥʥʴʦʤʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʝʨʽʦʜʽ, ʡʦʛʦ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ 

ʚʢʨʘʡ ʚʘʨʽʘʙʝʣʴʥʽ ʪʘ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: ʧʦʨʫʰʝʥʥʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, 

ʙʝʟʧʣʽʜʜʷ, ʤʫʣʴʪʠʬʦʣʽʢʫʣʷʨʥʫ ʙʫʜʦʚʫ ʷʻʯʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ʋɿɼ, ʜʝʨʤʘʪʦʧʘʪʽʾ 

(ʘʢʥʝ, ʛʽʨʩʫʪʠʟʤ, ʟʤʝʥʰʝʥʥʷ ʨʦʩʪʫ ʚʦʣʦʩʩʷ ʥʘ ʛʦʣʦʚʽ ʚ ʦʙʣʘʩʪʽ çʩʢʘʣʴʧʘè), 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ (ʦʞʠʨʽʥʥʷ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ) ʪʘ ʽʥʰʽ. [1] 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʉʇʂʗ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʟ ʥʘʩʪʫʧʥʠʭ 

ʢʨʠʪʝʨʽʾʚ: 1) ʘʥʦʚʫʣʷʮʽʷ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, 2) ʢʣʽʥʽʯʥʽ ʯʠ 

ʙʽʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʾ, 3) ʧʦʣʽʢʽʩʪʦʟʥʘ ʙʫʜʦʚʘ ʷʻʯʥʠʢʽʚ, 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɿɼ (12 ʯʠ ʙʽʣʴʰʝ ʬʦʣʽʢʫʣʽʚ ʨʦʟʤʽʨʦʤ 2ï9 ʤʤ ʚ 

ʜʽʘʤʝʪʨʽ ʫ ʢʦʞʥʦʤʫ ʷʻʯʥʠʢʫ ʪʘ/ ʘʙʦ ʟʙʽʣʴʰʝʥʠʡ ʦʙôʻʤ ʷʻʯʥʠʢʘ (>10ʤʣ)). [2] 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʟ ʧʨʦʷʚʘʤʠ ʘʢʥʝ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʢʦʩʤʝʪʦʣʦʛʽʚ ʥʘ 

ʯʠʩʪʢʠ ʪʘ ʧʽʣʽʥʛʠ, ʘʣʝ ʥʝ ʢʦʞʝʥ ʢʦʩʤʝʪʦʣʦʛ ʤʘʻ ʦʩʚʽʪʫ ʜʝʨʤʘʪʦʣʦʛʘ, ʪʦʤʫ ʚʽʥ ʥʝ 

ʟʙʠʨʘʻ ʜʝʪʘʣʴʥʠʡ ʘʥʘʤʥʝʟ ʫ ʧʘʮʽʻʥʪʘ ʽ ʥʝ ʚʽʜʧʨʘʚʣʷʻ ʥʘ ʢʦʥʩʫʣʴʪʘʮʽʶ ʜʦ 

ʩʧʝʮʽʘʣʽʩʪʘ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʘʢʥʝ ʪʘ ʉʇʂʗ. [3]  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʣʽʢʫʚʘʥʥʷ ʘʢʥʝ ʫ 

ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʟ ʩʠʥʜʨʦʤʦʤ ʧʦʣʽʢʽʩʪʦʟʫ ʷʻʯʥʠʢʽʚ. ʇʨʦʚʝʜʝʥʥʷ 
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ʘʥʘʣʽʟʫ ʟ ʧʨʠʚʦʜʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʦʢ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ʜʽʡ ʧʨʠ ʣʽʢʫʚʘʥʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʝ ʧʨʦʩʧʝʢʪʠʚʥʝ ʦʧʠʪʫʚʘʥʥʷ ʥʘ 

ʧʣʘʪʬʦʨʤʽ Google Forms ʩʝʨʝʜ 38 ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʚʽʜ 18 ʜʦ 

49 ʨʦʢʽʚ, ʧʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʽʜʙʫʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʴ ʚ 

MS Excel, ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ 2018-2023 ʨʦʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʝʪʦʶ ʘʥʢʝʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʷʚʠʪʠ ʫ ʞʽʥʦʢ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʷʚʽʚ ʘʢʥʝ ʪʘ ʉʇʂʗ ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʘʢʥʝ ʧʨʠ ʉʇʂʗ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʙʽʣʴʰʽʩʪʴ ʞʽʥʦʢ ʟ ʧʨʦʷʚʘʤʠ ʘʢʥʝ ʪʘ ʉʇʂʗ ʙʫʣʠ ʫ 

ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ ʚʽʜ 18 ʜʦ 22 ʨʦʢʽʚ. ʉʝʨʝʜ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʙʫʣʠ: ʧʦʨʫʰʝʥʥʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʫ 16 ʦʩʽʙ (42,1%), ʘʢʥʝ ʫ 15 (39,5%), 

ʤʫʣʴʪʠʬʦʣʽʢʫʣʷʨʥʘ ʙʫʜʦʚʘ ʷʻʯʥʠʢʽʚ ʫ 10 (26,3%) ʪʘ ʦʚʦʣʦʩʽʥʥʷ ʟʘ ʯʦʣʦʚʽʯʠʤ 

ʪʠʧʦʤ ʫ 8 (21,1%). ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʽʜʧʦʚʽʜʽ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʦʢ ʧʽʩʣʷ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʢʦʥʩʫʣʴʪʘʮʽʾ ʥʝ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʧʨʠʟʥʘʯʝʥʴ 

ʣʽʢʘʨʷ ʱʦʜʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ 

ʩʪʘʥʜʘʨʪʥʠʡ ʧʝʨʝʣʽʢ ʘʥʘʣʽʟʽʚ ʧʨʠ ʧʽʜʦʟʨʽ ʉʇʂʗ, ʪʘʢʠʭ ʷʢ: ʌʉɻ/ʃɻ, ɸʄɻ, ʊʊɻ, 

ʧʨʦʣʘʢʪʠʥ, ʝʩʪʨʘʜʽʦʣ, ʪʝʩʪʦʩʪʝʨʦʥ, ɻʉʇɻ, ʽʥʩʫʣʽʥ, ʽʥʜʝʢʩ ʅʆʄɸ, 17-ʆʇ, 

ɼɻɸ-ʉ, ʢʦʨʪʠʟʦʣ, ʘ ʪʘʢʦʞ ʋɿɼ. ʏʘʩʪʠʥʘ ʦʧʠʪʘʥʠʭ, ʫ ʷʢʠʭ ʥʘʷʚʥʝ ʘʢʥʝ, ʥʝ 

ʟʚʝʨʪʘʣʠʩʷ ʜʦ ʣʽʢʘʨʷ, ʘʣʝ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʟʥʘʯʘʣʠ ʩʦʙʽ ʪʝʨʘʧʽʶ, ʯʘʩʪʠʥʘ 

ʟʚʝʨʪʘʣʘʩʷ ʜʦ ʢʦʩʤʝʪʦʣʦʛʘ, ʘ ʥʝ ʜʦ ʜʝʨʤʘʪʦʣʦʛʘ. ʆʢʨʽʤ ʮʴʦʛʦ, ʣʽʢʘʨʽ ʥʘ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʦʛʣʷʜʘʭ ʥʝ ʥʘʧʨʘʚʣʷʣʠ ʧʘʮʽʻʥʪʦʢ ʟ ʘʢʥʝ ʥʘ ʢʦʥʩʫʣʴʪʘʮʽʶ ʜʦ 

ʜʝʨʤʘʪʦʣʦʛʘ. ʋ ʪʨʝʪʠʥʽ ʚʠʧʘʜʢʽʚ ʣʽʢʘʨʽ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʘʮʽʻʥʪʢʘʤ ʜʽʘʛʥʦʟʫ 

ʉʇʂʗ ʟ ʧʨʦʷʚʘʤʠ ʜʝʨʤʘʪʦʧʘʪʽʡ ʥʝ ʜʘʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ. ʅʘʜʘʣʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʟ 2018 ʜʦ 

2023 ʨʦʢʽʚ ʽ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɿ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʩʠʤʧʪʦʤʽʚ ʘʥʜʨʦʛʝʥʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ ɻɸ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʷʢʦʤʦʛʘ ʨʘʥʽʰʝ. ʊʝʨʘʧʽʷ 

ʧʘʮʽʻʥʪʦʢ ʟ ʦʣʽʛʦ/ʘʥʦʚʫʣʷʮʽʻʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. ʗʢʱʦ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʪʝʞʝʥʥʷ ʚ ʞʽʥʢʠ ʥʝʤʘʻ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʽʚ, ʪʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʘʢʥʝ 

ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʦʧʽʯʥʫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ 
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(ʨʝʪʠʥʦʾʜʠ, ʘʥʪʠʙʽʦʪʠʢʠ, ʘʥʪʠʩʝʧʪʠʢʠ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ). ʂʆʂ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʨʦʛʝʩʪʠʥʠ ʟ ʘʥʪʠʘʥʜʨʦʛʝʥʥʠʤ ʝʬʝʢʪʦʤ, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʘʢʥʝ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʚ ʞʽʥʦʢ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. 

ʇʨʠ ʘʢʥʝ ʩʝʨʝʜʥʴʦʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʩʮʝʚʽ ʟʘʩʦʙʠ ʚ ʧʦʻʜʥʘʥʥʽ 

ʟ ʂʆʂ, ʩʠʩʪʝʤʥʠʤʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʘʙʦ ʩʧʽʨʦʥʦʣʘʢʪʦʥʦʤ. 

ʉʧʽʨʦʥʦʣʘʢʪʦʥ ï ʘʥʪʘʛʦʥʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʘʥʪʠʘʥʜʨʦʛʝʥʥʠʤ ʝʬʝʢʪʦʤ, ʷʢʠʡ 

ʙʣʦʢʫʻ ʜʽʶ ʪʝʩʪʦʩʪʝʨʦʥʫ ʥʘ ʨʽʚʥʽ ʘʥʜʨʦʛʝʥʥʦʛʦ ʨʝʮʝʧʪʦʨʫ. ʄʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʪʷʞʢʠʭ ʽ ʪʷʞʢʠʭ ʬʦʨʤ ʘʢʥʝ. ʇʨʠ 

ʪʷʞʢʠʭ/ʜʫʞʝ ʪʷʞʢʠʭ ʬʦʨʤʘʭ ʘʢʥʝ ʧʦʢʘʟʘʥʽ ʢʦʤʙʽʥʘʮʽʷ ɽɽ/ʎʇɸ 

(ʝʪʠʥʽʣʝʩʪʨʘʜʽʦʣ/ʮʠʧʨʦʪʝʨʦʥʘ ʘʮʝʪʘʪ) ʘʙʦ ʩʠʩʪʝʤʥʽ ʨʝʪʠʥʦʾʜʠ (ʥʘʧʨʠʢʣʘʜ, 

ʽʟʦʪʨʝʪʠʥʦʾʥ). [4] 

ɺʠʩʥʦʚʢʠ. ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʙʘʛʘʪʦ ʞʽʥʦʢ ʜʦʩʽ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʩʚʦʛʦ 

ʟʜʦʨʦʚôʷ ʪʘ ʥʝ ʚʚʘʞʘʶʪʴ ʘʢʥʝ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʣʽʢʫʚʘʥʥʷ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʽʘʛʥʦʩʪʠʢʠ ʘʢʥʝ ʛʽʥʝʢʦʣʦʛʠ ʤʘʶʪʴ ʚʯʘʩʥʦ ʥʘʧʨʘʚʣʷʪʠ 

ʧʘʮʽʻʥʪʦʢ ʟ ʜʝʨʤʘʪʦʧʘʪʽʷʤʠ ʜʦ ʣʽʢʘʨʷ ʜʝʨʤʘʪʦʣʦʛʘ. ɼʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʨʝʙʘ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ: ʧʽʜʽʙʨʘʪʠ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ ʘʢʥʝ ʪʘ ʧʨʦʚʦʜʠʪʠ ʣʽʢʫʚʘʥʥʷ ʩʫʤʽʩʥʦ 

ʣʽʢʘʨʷʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʪʘ ʘʢʫʰʝʨʘʤʠ-ʛʽʥʝʢʦʣʦʛʘʤʠ. 
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ɺɸʈɯɸʅʊʅɸ ɸʅɸʊʆʄɯʗ ʃɯɺʆɻʆ ʇʆɺʆʈʆʊʅʆɻʆ 

ɻʆʈʊɸʅʅʆɻʆ ʅɽʈɺɸ 

 

ʇʨʷʜʢʦ ʈʦʩʪʠʩʣʘʚ ʄʠʢʦʣʘʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʫ çʄʝʜʠʮʠʥʘè 

ʐʘʧʦʚʘʣʦʚʘ ʆʣʴʛʘ ʆʣʝʢʩʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ, ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ 

ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ 

ʃʫʛʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʣʫʢʘʶʯʠʡ ʥʝʨʚ ʻ ʛʦʣʦʚʥʠʤ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤ ʥʝʨʚʦʤ ʪʽʣʘ, ʷʢʠʡ 

ʽʥʥʝʨʚʫʻ ʥʫʪʨʦʱʽ ʰʠʾ, ʛʨʫʜʥʦʾ ʽ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥ (ʢʨʽʤ ʦʨʛʘʥʽʚ ʤʘʣʦʛʦ ʪʘʟʘ). 

ɹʣʫʢʘʶʯʠʡ ʥʝʨʚ ʚʽʜʜʘʻ n. laryngeus recurrens, ʧʦʚʦʨʦʪʥʠʡ ʛʦʨʪʘʥʥʠʡ ʥʝʨʚ, ʷʢʠʡ 

ʚʽʜʭʦʜʠʪʴ ʫ ʚʝʨʭʥʴʦʤʫ ʚʽʜʜʽʣʽ ʛʨʫʜʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʘʣʝ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ ʰʠʾ. 

ʃʽʚʠʡ ʥʝʨʚ ʦʛʠʥʘʻ ʟʟʘʜʫ ʜʫʛʫ ʘʦʨʪʠ, ʧʨʘʚʠʡ ð ʧʽʜʢʣʶʯʠʯʥʫ ʘʨʪʝʨʽʶ. ʆʙʠʜʚʘ 

ʥʝʨʚʠ ʧʽʜʥʽʤʘʶʪʴʩʷ ʥʘ ʰʠʶ, ʜʝ ʣʝʞʘʪʴ ʤʽʞ ʪʨʘʭʝʻʶ ʽ ʩʪʨʘʚʦʭʦʜʦʤ. ʇʦʚʦʨʦʪʥʠʡ 

ʛʦʨʪʘʥʥʠʡ ʥʝʨʚ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʘʻ ʚʩʽ ʪʨʠ ʚʠʜʠ ʚʦʣʦʢʦʥ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʚʽʥ 

ʚʽʜʜʘʻ ʛʽʣʢʠ ʜʦ ʪʨʘʭʝʾ (rr. tracheales), ʩʪʨʘʚʦʭʦʜʫ (rr. oesophagei), ʘ ʡʦʛʦ ʢʽʥʮʝʚʘ 

ʛʽʣʢʘ, ʜʦʩʷʛʘʻ ʛʦʨʪʘʥʽ, ʜʝ ʽʥʥʝʨʚʫʻ ʚʩʽ ʤ'ʷʟʠ ʛʦʨʪʘʥʽ (ʢʨʽʤ m. cricothyroideus) ʽ 

ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʥʠʞʯʝ ʛʦʣʦʩʦʚʦʾ ʱʽʣʠʥʠ. ʆʙʠʜʚʘ ʛʦʨʪʘʥʥʽ ʥʝʨʚʠ ʽʥʥʝʨʚʫʶʪʴ 

ʪʘʢʦʞ ʱʠʪʦʧʦʜʽʙʥʫ ʟʘʣʦʟʫ (ʯʫʪʣʠʚʘ ʽ ʩʝʢʨʝʪʦʨʥʘ ʽʥʥʝʨʚʘʮʽʷ).    

ʇʘʨʘʣʽʯ ʣʽʚʦʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʛʦʨʪʘʥʥʦʛʦ ʥʝʨʚʘ (ʃ-ʇɻʅ) ʻ ʚʘʞʢʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʧʽʩʣʷ ʨʽʟʥʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʛʨʫʜʥʽʡ ʧʦʨʦʞʥʠʥʽ. ʏʘʩʪʦʪʘ 

ʪʨʘʚʤ ʃ-ʇɻʅ ʜʦʩʷʛʘʻ 40% ʧʨʠ ʧʨʦʮʝʜʫʨʘʭ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ, ʚʢʣʶʯʘʶʯʠ 

ʣʽʚʦʩʪʦʨʦʥʥʶ ʣʦʙʝʢʪʦʤʽʶ ʪʘ ʧʥʝʚʤʦʥʝʢʪʦʤʽʶ. ʇʘʨʘʣʽʯ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ 

ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʘ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʥʘʯʥʦ ʚʠʱʠʤ ʨʽʚʥʝʤ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʚʠʱʦʾ ʩʤʝʨʪʥʦʩʪʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʙʝʨʝʞʥʝ ʨʦʟʩʽʯʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʚ ʦʙʣʘʩʪʽ 

ʧʝʨʝʜʥʴʦʛʦ ʩʝʨʝʜʦʩʪʽʥʥʷ ʽ ʘʦʨʪʦ-ʣʝʛʝʥʝʚʦʛʦ ʚʽʢʥʘ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʧʨʠ ʨʘʢʫ 

ʣʝʛʝʥʽʚ, ʧʘʨʘʣʽʯ ʃ-ʇɻʅ ʚʠʥʠʢʘʻ ʟ ʨʽʟʥʦʶ ʯʘʩʪʦʪʦʶ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʥʝ 

ʦʜʥʦʪʠʧʥʽʩʪʴ ʚʽʜʭʦʜʞʝʥʥʷ ʃ-ʇɻʅ ʧʽʜʚʠʱʫʶ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 
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ʫʩʢʣʘʜʥʝʥʴ. ʊʦʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʨʽʘʮʽʾ ʪʘ ʾʭ ʯʘʩʪʦʪʫ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʟʜʘʪʥʽʩʪʴ ʙʝʟʧʝʯʥʦ ʨʦʟʩʽʢʘʪʠ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʧʽʜ ʯʘʩ ʭʽʨʫʨʛʽʾ ʨʘʢʫ ʣʝʛʝʥʽʚ ʪʘ 

ʟʘʧʦʙʽʛʪʠ ʧʦʰʢʦʜʞʝʥʥʶ ʃ-ʇɻʅ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʣʝʛʝʥʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʤʝʜʠʯʥʠʭ ʦʥʣʘʡʥ ʙʘʟ 

ʱʦʜʦ ʚʘʨʽʘʥʪʥʦʾ ʘʥʘʪʦʤʽʾ ʣʽʚʦʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʛʦʨʪʘʥʥʦʛʦ ʥʝʨʚʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʜʘʥʽ ʜʦʩʪʫʧʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʩʪʘʪʠʩʪʠʯʥʠʡ, 

ʽʣʶʩʪʨʘʪʠʚʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ɼʦʩʣʽʜʥʠʮʴʢʘ ʛʨʫʧʘ ʩʢʣʘʜʘʣʘʩʷ ʟ 72 

ʯʦʣʦʚʽʢʽʚ ʽ 28 ʞʽʥʦʢ ʢʘʚʢʘʟʴʢʠʭ ʪʨʫʧʽʚ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʞʠʪʝʣʽʚ ð 63 ʨʦʢʠ 

(ʜʽʘʧʘʟʦʥ 13ð97) ʨʦʢʽʚ. 

ɺʩʽ ʘʥʘʪʦʤʽʯʥʽ ʚʘʨʽʘʥʪʠ ʚʽʜʭʦʜʞʝʥʥʷ ʃ-ʇɻʅ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʚ 3 

ʛʨʫʧʠ: ʧʝʨʰʘ ʛʨʫʧʘ(ɸ) ʩʢʣʘʜʘʣʘʩʷ ʟ ʃ-ʇɻʅ, ʷʢʽ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠʩʷ ʚʽʜ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʥʘʜ ʜʫʛʦʶ ʘʦʨʪʠ ʽ ʧʝʨʝʪʠʥʘʣʠ ʜʫʛʫ ʘʦʨʪʠ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 

ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ. ʋ ʜʨʫʛʽʡ ʛʨʫʧʽ(ɺ) ʃ-ʇɻʅ ʚʽʜʦʢʨʝʤʣʶʚʘʚʩʷ ʚʽʜ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ, ʢʦʣʠ ʚʽʥ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʟ ʜʫʛʦʶ ʘʦʨʪʠ. ɺʩʽ ʃ-ʇɻʅ, ʷʢʽ 

ʚʽʜʦʢʨʝʤʣʶʚʘʣʠʩʷ ʥʠʞʯʝ ʜʫʛʠ ʘʦʨʪʠ, ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚ ʪʨʝʪʶ ʛʨʫʧʫ(ʉ). 

ɹʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʃ-ʇɻʅ ʟʘʣʠʰʠʣʠ ʙʣʫʢʘʶʯʠʡ ʥʝʨʚ ʥʘ ʨʽʚʥʽ ʜʫʛʠ ʘʦʨʪʠ 

(48%). ʉʦʨʦʢ ʦʜʠʥ ʃ-ʇɻʅ(41%) ʚʽʜʦʢʨʝʤʠʣʠʩʷ ʥʠʞʯʝ ʜʫʛʠ ʘʦʨʪʠ ʤʘʡʞʝ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʽʣʴʢʠ 11% ʃ-ʇɻʅ ʚʽʜʦʢʨʝʤʠʣʠʩʷ ʥʘʜ ʜʫʛʦʶ 

ʘʦʨʪʠ ʽ ʧʝʨʝʪʥʫʣʠ ʜʫʛʫ ʘʦʨʪʠ ʥʘ ʧʦʤʽʪʥʽʡ ʚʽʜʩʪʘʥʽ ʜʦ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ. ʇʨʠ 

ʮʴʦʤʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚôʷʟʦʢ ʤʽʞ ʩʪʘʪʪʶ ʪʘ ʨʽʚʥʝʤ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʣʽʚʦʛʦ 

ʧʦʚʦʨʦʪʥʦʛʦ ʛʦʨʪʘʥʥʦʛʦ ʥʝʨʚʫ. 

 

ʈʠʩ. 1. ʅʘ ʤʘʣʶʥʢʫ: 5-6 ï ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ. 
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ʊʨʘʚʤʘ ʧʦʚʦʨʦʪʥʦʛʦ ʛʦʨʪʘʥʥʦʛʦ ʥʝʨʚʫ ʧʨʠ ʪʦʨʘʢʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ ʤʘʻ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʘʥʥʽʡ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ ʧʝʨʝʙʽʛ ʽ ʥʘ ʚʽʜʜʘʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʥʝʨʚʘ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʨʦʟʩʽʯʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ, 

ʷʢʝ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʪʨʠʢʫʪʥʠʢʫ ʤʽʞ ʜʽʘʬʨʘʛʤʘʣʴʥʠʤ ʥʝʨʚʦʤ, 

ʙʣʫʢʘʶʯʠʤ ʥʝʨʚʦʤ ʽ ʜʫʛʦʶ ʘʦʨʪʠ ʫ ʣʽʚʦʙʽʯʥʠʭ ʭʚʦʨʠʭ ʥʘ ʨʘʢ ʣʝʛʝʥʽʚ. ʇʘʨʘʣʽʯ 

ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦʛʦ ʢʘʰʣʶ, ʟʤʝʥʰʝʥʥʷ 

ʢʣʽʨʝʥʩʫ ʩʣʠʟʫ. ʂʨʽʤ ʪʦʛʦ, ʧʦʨʫʰʝʥʥʷ ʟʤʠʢʘʥʥʷ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʧʨʠ ʢʦʚʪʘʥʥʽ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʩʧʽʨʘʮʽʾ ʪʘ ʧʥʝʚʤʦʥʽʾ. ɿʥʠʞʝʥʥʷ ʢʣʽʨʝʥʩʫ ʩʣʠʟʫ ʪʘ ʨʠʟʠʢ 

ʘʩʧʽʨʘʮʽʾ ʪʘ ʘʩʧʽʨʘʮʽʡʥʦʾ ʧʥʝʚʤʦʥʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʣʘʙʣʝʥʠʤ ʽʤʫʥʽʪʝʪʦʤ ʤʦʞʝ 

ʤʘʪʠ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʥʘʩʣʽʜʢʠ. 

ʋ ʤʘʣʦʽʥʚʘʟʠʚʥʽʡ ʪʦʨʘʢʘʣʴʥʽʡ ʭʽʨʫʨʛʽʾ ʟʘʟʚʠʯʘʡ ʻ ʪʨʠ ʤʝʭʘʥʽʟʤʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʃ-ʇɻʅ: ʧʦ-ʧʝʨʰʝ, ʪʨʘʥʟʘʢʮʽʷ ʥʝʨʚʘ, ʚʠʢʣʠʢʘʥʘ ʨʽʟʢʠʤ ʨʦʟʪʠʥʦʤ; 

ʧʦ-ʜʨʫʛʝ, ʪʨʘʢʮʽʡʥʘ ʪʨʘʚʤʘ ʧʨʠ ʪʫʧʦʤʫ ʨʦʟʪʠʥʽ; ʽ ʧʦ-ʪʨʝʪʻ, ʪʝʨʤʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʨʦʟʪʠʥʽ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʻʶ ʘʙʦ ʽʥʰʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ.  

ɺʠʩʥʦʚʦʢ: ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʚʘʨʽʘʥʪʥʦʾ ʘʥʘʪʦʤʽʾ 

ʣʽʚʦʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʛʦʨʪʘʥʥʦʛʦ ʥʝʨʚʫ, ʱʦ ʜʦʧʦʤʦʞʝ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ 

ʪʨʘʚʤʘʪʠʟʤʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʡ ʽ ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʚʥʫʪʨʽʰʥʴʦʛʨʫʜʥʫ ʘʥʘʪʦʤʽʶ ʃ-ʇɻʅ 

ʥʘ ʨʽʚʥʽ ʜʫʛʠ ʘʦʨʪʠ, ʦʙʣʘʩʪʽ, ʜʝ ʨʦʟʩʽʢʘʶʪʴ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʧʽʜ ʯʘʩ ʭʽʨʫʨʛʽʾ 

ʨʘʢʫ ʣʝʛʝʥʽʚ. 
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ʅɽʆʃʆɻɯɿʄʀ ʅɸʅʆʊɽʍʅʆʃʆɻɯʁ ɺ ʄɽɼʀʎʀʅɯ 

 

ʈʝʟʥʽʯʝʥʢʦ ɹʦʛʜʘʥʘ, 

ʩʪʫʜʝʥʪʢʘ II ʢʫʨʩʫ 

ʈʽʞʥʷʢ ʆʢʩʘʥʘ ʃʝʦʥʽʜʽʚʥʘ, 

ʢʘʥʜ.ʬʽʣʦʣ.ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʂʨ̔ʦʚʦʛʨʘʜʩʴʢʠʡ ʤʝʜʠʯʥʠʡ 

ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʤ. ɭ. ʁ. ʄʫʭʽʥʘ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʤʝʜʠʯʥʘ ʪʝʨʤʽʥʦʣʦʛʽʷ ʥʘʨʘʭʦʚʫʻ ʚʞʝ ʙʽʣʴʰʝ 500 000 ʩʣʽʚ. 

ʎʷ ʮʠʬʨʘ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʤʘʻ ʧʝʚʥʽ ʷʢ ʣʽʥʛʚʽʩʪʠʯʥʽ, ʪʘʢ ʽ 

ʝʢʩʪʨʘʣʽʥʛʚʽʩʪʠʯʥʽ ʧʦʷʩʥʝʥʥʷ: ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʩʘʤʦʾ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ, 

ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʥʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʚ ʤʝʜʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʦʣʦʛʽʟʤʽʚ ʜʣʷ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʉʝʨʝʜ 

ʪʘʢʠʭ ʟʤʽʥ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠʪʷʛʫʶʪʴ ʜʦ ʩʝʙʝ ʥʦʚʽ ʤʝʜʠʯʥʽ 

ʪʝʨʤʽʥʠ ʚ ʥʘʥʦʽʥʜʫʩʪʨʽʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʷʚʣʝʥʥʷ ʽ ʚʩʝʙʽʯʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʥʘʡʥʦʚʽʪʥʽʰʠʭ ʪʝʨʤʽʥʽʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʤʝʜʠʮʠʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʦʣʦʛʽʟʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʤʝʜʠʮʠʥʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʦʣʦʛʽʟʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʧʽʜʙʠʨʘʣʠʩʷ ʤʝʪʦʜʦʤ ʩʫʮʽʣʴʥʦʾ ʚʠʙʽʨʢʠ ʟ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʩʘʡʪʽʚ ʥʦʚʠʥ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʛʦʚʦʨʠʤʦ, ʱʦ ʧʽʜ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ ʤʠ 

ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʦʧʝʨʫʶʪʴ ʚʝʣʠʯʠʥʘʤʠ ʧʦʨʷʜʢʫ ʥʘʥʦʤʝʪʨʘ, ʜʝ 

ʥʘʥʦʤʝ͕ʪʨ (ʩʢʦʨʦʯʝʥʥʷ: ʥʤ, ʤʽʞʥʘʨʦʜʥʝ: nm) ð ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ, 

ʜʦʨʽʚʥʶʻ 1Ĭ10
-9
ʤʝʪʨʘ [2]. 

ɽʪʠʤʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʪʝʨʤʽʥʫ ʥʘʥʦʤʝʪʨ ʛʦʚʦʨʠʪʴ ʧʨʦ ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʚʽʜ nanometre (ʜʝ ʜʘʚʥʴʦʛʨ. ɜɎɜɞɠ ð çʢʨʠʭʽʪʥʠʡ, ʢʘʨʣʽʢè ʽ ɛɏŰɟɞɜ ð çʤʽʨʘè). 

ʎʽʢʘʚʦ, ʱʦ ʨʦʩʽʡʩʴʢʦʤʦʚʥʘ ʚʝʨʩʽʷ ɺʽʢʽʧʝʜʽʾ ʚʽʜʥʦʩʠʪʴ ʩʣʦʚʦ ʜʦ ʝʪʠʤʦʣʦʛʽʯʥʠʭ 

ʛʽʙʨʠʜʽʚ ʯʝʨʝʟ ʧʦʷʩʥʝʥʥʷ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ ʪʝʨʤʽʥʫ ʣʘʪʠʥʩʴʢʠʤ ʧʦʭʦʜʞʝʥʥʷʤ. 

https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80
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ʅʘʛʘʜʘʻʤʦ, ʱʦ ʨʘʥʽʰʝ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʮʽʻʾ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʝʨʤʽʥ ʤʽʣʽʤʽʢʨʦʥ (10
ī3

 ʤʽʢʨʦʥʘ; mÕ ʘʙʦ ÕÕ). 

ʄʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʚʥʠʤ ʧʘʨʘʜʦʢʩʦʤ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʫʯʘʩʥʽ ʚʯʝʥʽ 

ʩʧʦʜʽʚʘʶʪʴʩʷ ʚʠʨʽʰʠʪʠ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʣʶʜʩʪʚʘ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʠʤʠ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ. ɯʩʥʫʻ 

ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚʜʘʣʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʤʝʜʠʮʠʥʽ, ʢʦʩʤʝʪʦʣʦʛʽʾ, ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʦʱʦ. ɺʞʝ 

ʩʴʦʛʦʜʥʽ ʘʤʝʨʠʢʘʥʩʴʢʽ ʚʯʝʥʽ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʧʦ ʚʞʠʚʣʝʥʥʶ 

ʥʘʥʦʜʘʪʯʠʢʽʚ ʫ ʢʨʦʚôʷʥʽ ʢʣʽʪʠʥʠ ʥʝ ʪʽʣʴʢʠ ʪʚʘʨʠʥ, ʘ ʽ ʣʶʜʝʡ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ 

ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʨʦʟʧʽʟʥʘʪʠ ʧʝʨʰʽ ʦʟʥʘʢʠ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʘʚʽʪʴ ʪʘʢʠʭ, 

ʷʢ ʧʨʦʤʝʥʝʚʘ ʭʚʦʨʦʙʘ, ʦʥʢʦʧʨʦʙʣʝʤʠ, ʜʽʘʙʝʪ, ʭʚʦʨʦʙʘ ʇʘʨʢʽʥʩʦʥʘ ʽ ʙʘʛʘʪʦ 

ʽʥʰʠʭ. ɸʜʞʝ ʦʜʥʽʻʾ ʢʨʘʧʣʽ ʢʨʦʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʘʣʽʟʽʚ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʯʥʠʭ ʥʘʥʦʯʘʩʪʦʢ ʘʙʦ ʥʘʥʦʛʽʣʴʟ ʜʣʷ ʟʥʠʱʝʥʥʷ ʨʘʢʦʚʠʭ 

ʢʣʽʪʠʥ. 

ʑʝ ʦʜʠʥ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʚ ʥʘʥʦʤʝʜʠʮʠʥʽ ï ʥʦʚʽ ʬʦʨʤʠ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʙʽʦ- (ʘʙʦ ʥʘʥʦ-) ʯʠʧʽʚ. 

ʄʦʞʥʘ ʥʘʚʝʩʪʠ ʱʝ ʙʘʛʘʪʦ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʜʠʮʠʥʽ. ʇʨʦʚʦʜʷʪʴʩʷ ʮʽʢʘʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʨʝʛʝʥʝʨʘʮʽʾ (ʪʘ ʦʤʦʣʦʜʞʝʥʥʽ) 

ʢʣʽʪʠʥ ̔  ʮʽʣʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʙʦʪʽʚ ʘʙʦ ʽʥʰʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʤʦʣʝʢʫʣʘʤʠ ʽ ʘʪʦʤʘʤʠ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ ʢʣʽʪʠʥ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʷʢʠʡ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʧʦʻʜʥʘʪʠ ʢʽʩʪʢʠ ʨʘʟʦʤ ʽ ʥʘʚʽʪʴ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʫʰʢʦʜʞʝʥʥʷ ʥʘʚʽʪʴ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ. 

ʅʘʥʦʣʽʥʟʠ ʜʦʩʣʽʜʞʫʶʪʴ ʨʽʚʝʥʴ ʮʫʢʨʫ, ʥʘʥʦʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʥʘʥʦʭʽʨʫʨʛʽʾ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʱʽʧʮʽʚ ʽ ʥʘʥʦʧʽʥʮʝʪʽʚ ʚʞʠʚʣʷʶʪʴʩʷ ʚ ʦʢʨʝʤʽ 

ʢʣʽʪʠʥʠ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʅʘʚʽʪʴ ʩʫʯʘʩʥʘ ʢʦʩʤʝʪʦʣʦʛʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʥʘʥʦʢʨʠʩʪʘʣʽʚ. 

ʗʢ ʙʘʯʠʤʦ, ʙʽʣʴʰʽʩʪʴ ʪʝʨʤʽʥʽʚ ʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʫʪʚʦʨʝʥʽ ʧʨʦʩʪʠʤ 

ʜʦʜʘʚʘʥʥʷ ʪʝʨʤʽʥʦʝʣʝʤʝʥʪʫ ʥʘʥʦ- ʜʦ ʚʞʝ ʽʩʥʫʶʯʠʭ ʥʘʟʚ (ʥʘʧʨʠʢʣʘʜ, 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BD
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ʥʘʥʦʧʽʥʮʝʪʠ ï ʧʨʠʩʪʨʦʾ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʘʥʦʩʪʨʫʢʪʫʨʘʤʠ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʥʦʧʨʠʩʪʨʦʶ ʚ ʪʽʣʽ ʘʙʦ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʜʦ ʫʩʪʘʥʦʚʢʠ). 

ɺʠʩʥʦʚʢʠ. ʉʧʨʦʙʘ ʚʽʜʥʝʩʪʠ ʥʦʚʫ ʛʨʫʧʫ ʪʝʨʤʽʥʽʚ ʜʦ ʧʝʚʥʦʛʦ ʨʦʟʜʽʣʫ 

ʤʝʜʠʯʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʚʠʩʚʽʪʠʣʘ ʮʽʢʘʚʫ ʪʝʥʜʝʥʮʽʶ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʫ ʚʩʽʡ 

ʩʠʩʪʝʤʽ. ʊʨʘʜʠʮʽʡʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʝʜʠʯʥʠʭ ʪʝʨʤʽʥʽʚ ʚʠʜʽʣʷʣʘ ʘʥʘʪʦʤʽʯʥʫ, 

ʢʣʽʥʽʯʥʫ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ. ɸʣʝ ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʤʝʜʠʢʦ-ʪʝʭʥʽʯʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ, [1; 31] ʷʢʘ ʩʪʨʽʤʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʦʜʠʥʠʮʷʤʠ ʽ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ.  

 

ɺʀʂʆʈʀʉʊɸʅɯ ɼɾɽʈɽʃɸ 
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2. https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%

D0%BC%D0%B5%D1%82%D1%80 
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ʆɻʃʗɼ ʅɸ ɺɸʂʎʀʅɸʎɯʖ ʇʈʆʊʀ ʇɸʇɯʃʆʄɸɺɯʈʋʉʋ ʃʖɼʀʅʀ 

 

ʈʫʜʘʥ ɯʚʘʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʾ 

ɹʦʙʠʮʴʢʘ ʊʝʪʷʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ɼʝʨʞʘʚʥʠʡ ʄʝʜʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʬʝʢʮʽʷ, ʚʠʢʣʠʢʘʥʘ ʚʽʨʫʩʦʤ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ (ɺʇʃ), ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ. ɺʇʃ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʠʧʫ, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʰʢʽʨʥʽ ʙʦʨʦʜʘʚʢʠ, ʛʝʥʽʪʘʣʴʥʽ ʙʦʨʦʜʘʚʢʠ 

ʘʙʦ ʧʝʚʥʽ ʚʠʜʠ ʨʘʢʫ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʰʪʘʤʽʚ ɺʇʃ, ʜʦʩʪʫʧʥʽ ʚʘʢʮʠʥʠ. 

ʆʜʥʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ɺʇʃ ʥʝ ʚʠʢʣʶʯʘʻ ʧʦʪʨʝʙʠ ʚ ʧʨʦʜʦʚʞʝʥʥʽ 

ʩʢʨʠʥʽʥʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ ʇʘʧʘʥʽʢʦʣʘʫ (ʇʘʧ), ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʚʠʜʠ ʨʘʢʫ 

ʰʠʡʢʠ ʤʘʪʢʠ ʚʠʢʣʠʢʘʶʪʴʩʷ ɺʇʃ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʘʢʮʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʥʷ ʚʘʢʮʠʥʘʮʽʾ ʚʽʜ ʽʥʬʝʢʮʽʾ, ʷʢʘ ʚʠʢʣʠʢʘʥʘ ʚʽʨʫʩʦʤ 

ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʇʃ ï ʮʝ ʛʨʫʧʘ ʟ ʧʦʥʘʜ 200 ʩʧʦʨʽʜʥʝʥʠʭ 

ʚʽʨʫʩʽʚ, ʟ ʷʢʠʭ ʧʦʥʘʜ 40 ʧʦʰʠʨʶʶʪʴʩʷ ʯʝʨʝʟ ʧʨʷʤʠʡ ʩʪʘʪʝʚʠʡ ʢʦʥʪʘʢʪ. ʉʝʨʝʜ 

ʥʠʭ ʜʚʘ ʪʠʧʠ ɺʇʃ ʚʠʢʣʠʢʘʶʪʴ ʛʝʥʽʪʘʣʴʥʽ ʙʦʨʦʜʘʚʢʠ, ʘ ʙʣʠʟʴʢʦ 12 ʪʠʧʽʚ ɺʇʃ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʧʝʚʥʽ ʪʠʧʠ ʨʘʢʫ ð ʨʘʢ ʰʠʡʢʠ ʤʘʪʢʠ, ʘʥʘʣʴʥʦʛʦ ʢʘʥʘʣʫ, 

ʨʦʪʦʛʣʦʪʢʠ, ʩʪʘʪʝʚʦʛʦ ʯʣʝʥʘ, ʚʫʣʴʚʠ ʪʘ ʚʘʛʽʥʘʣʴʥʠʡ ʨʘʢ. ɼʣʷ ʚʠʨʦʙʣʝʥʥʷ ʚʘʢʮʠʥ 

ʧʨʦʪʠ ɺʇʃ ʟ ʛʦʣʦʚʥʦʛʦ ʢʘʧʩʠʜʥʦʛʦ (L1) ʙʽʣʢʘ ɺʇʃ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ɼʅʂ. ɹʽʣʢʠ L1 ʩʘʤʦʩʪʽʡʥʦ ʟʙʠʨʘʶʪʴʩʷ ʫ 

ʥʝʽʥʬʝʢʮʽʡʥʽ ʥʝʦʥʢʦʛʝʥʥʽ ʚʽʨʫʩʦʧʦʜʽʙʥʽ ʯʘʩʪʠʥʢʠ (VLP). 

ɺʽʜ ɺʇʃ ʟʘʭʠʱʘʶʪʴ 3 ʚʘʢʮʠʥʠ: 9-ʚʘʣʝʥʪʥʘ ʚʘʢʮʠʥʘ, ʷʢʘ ʟʘʭʠʱʘʻ ʚʽʜ ɺʇʃ 

ʪʠʧʽʚ 6 ʽ 11 (ʱʦ ʚʠʢʣʠʢʘʶʪʴ > 90 % ʚʠʜʠʤʠʭ ʛʝʥʽʪʘʣʴʥʠʭ ʙʦʨʦʜʘʚʦʢ), ʪʠʧʽʚ 16 ʽ 

18 (ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 70 % ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ 90 % 
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ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʟʘʜʥʴʦʛʦ ʧʨʦʭʦʜʫ) ʽ ʪʠʧʽʚ 31, 33, 45, 52 ʽ 58 (ʷʢʽ ʨʘʟʦʤ 

ʚʠʢʣʠʢʘʶʪʴ 10-20 % ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ. ʏʦʪʠʨʠʚʘʣʝʥʪʥʘ ʚʘʢʮʠʥʘ 

(HPV4), ʷʢʘ ʟʘʭʠʱʘʻ ʚʽʜ ʪʠʧʽʚ 6, 11, 16 ʽ 18 ʪʘ ʜʚʦʚʘʣʝʥʪʥʘ ʚʘʢʮʠʥʘ (HPV2), ʷʢʘ 

ʟʘʭʠʱʘʻ ʚʽʜ ʪʠʧʽʚ 16 ʽ 18. ʋ ʉʐɸ ʟʘʨʘʟ ʜʦʩʪʫʧʥʘ ʣʠʰʝ 9-ʚʘʣʝʥʪʥʘ ʚʘʢʮʠʥʘ, ʚ 

ʋʢʨʘʾʥʽ ʜʚʦʚʘʣʝʥʪʥʘ ʪʘ ʯʦʪʠʨʠʚʘʣʝʥʪʥʘ ʚʘʢʮʠʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ 

ʱʝʧʣʝʥʴ. 

ʉʫʯʘʩʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ACIP ʱʦʜʦ ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ɺʇʃ ʪʘʢʽ: 

Å ɼʽʪʠ ʪʘ ʜʦʨʦʩʣʽ ʚʽʢʦʤ ʚʽʜ 9 ʜʦ 26 ʨʦʢʽʚ. ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ ʟʘʟʚʠʯʘʡ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʫ ʚʽʮʽ 11 ʘʙʦ 12 ʨʦʢʽʚ; ɺʘʢʮʠʥʘʮʽʶ ʤʦʞʥʘ ʧʦʯʠʥʘʪʠ ʟ 9 ʨʦʢʽʚ. 

ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚʩʽʤ ʦʩʦʙʘʤ ʚʽʢʦʤ ʜʦ 26 ʨʦʢʽʚ, ʷʢʽ 

ʨʘʥʽʰʝ ʥʝ ʙʫʣʠ ʚʘʢʮʠʥʦʚʘʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. 

Å ɼʦʨʦʩʣʽ ʚʽʢʦʤ ʚʽʜ 27 ʜʦ 45 ʨʦʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʋʧʨʘʚʣʽʥʥʷ ʟ 

ʢʦʥʪʨʦʣʶ ʟʘ ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʣʽʢʘʤʠ (FDA) ʩʭʚʘʣʠʣʦ ʚʘʢʮʠʥʫ ʧʨʦʪʠ 

ɺʇʃ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ 45 ʨʦʢʽʚ, ʚʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʚʩʽʤ ʜʦʨʦʩʣʠʤ ʚʽʢʦʤ ʚʽʜ 27 ʜʦ 45 ʨʦʢʽʚ. ʅʘʪʦʤʽʩʪʴ ACIP ʨʝʢʦʤʝʥʜʫʻ ʣʽʢʘʨʷʤ 

ʦʙʛʦʚʦʨʠʪʠ ʟʽ ʩʚʦʾʤʠ ʧʘʮʽʻʥʪʘʤʠ ʮʽʻʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʙʫʣʠ 

ʘʜʝʢʚʘʪʥʦ ʱʝʧʣʝʥʽ, ʯʠ ʧʽʜʭʦʜʠʪʴ ʾʤ ʚʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ. ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ 

ɺʇʃ ʫ ʮʴʦʤʫ ʚʽʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʘʻ ʤʝʥʰʝ ʢʦʨʠʩʪʽ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʝ ʣʶʜʝʡ ʫʞʝ 

ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʚʽʨʫʩʫ. 

Å ɺʘʛʽʪʥʽ ʦʩʦʙʠ. ɺʘʢʮʠʥʘʮʽʶ ʧʨʦʪʠ ɺʇʃ ʩʣʽʜ ʚʽʜʢʣʘʩʪʠ ʜʦ ʟʘʢʽʥʯʝʥʥʷ 

ʚʘʛʽʪʥʦʩʪʽ, ʘʣʝ ʪʝʩʪ ʥʘ ʚʘʛʽʪʥʽʩʪʴ ʧʝʨʝʜ ʱʝʧʣʝʥʥʷʤ ʥʝ ʧʦʪʨʽʙʝʥ. ʅʝʤʘʻ ʜʦʢʘʟʽʚ 

ʪʦʛʦ, ʱʦ ʚʘʢʮʠʥʘʮʽʷ ʚʧʣʠʥʝ ʥʘ ʚʘʛʽʪʥʽʩʪʴ ʘʙʦ ʟʘʰʢʦʜʠʪʴ ʧʣʦʜʫ. 

ʊʘʢʦʞ ACIP ʨʝʢʦʤʝʥʜʫʻ, ʱʦʙ ʣʶʜʠ, ʫ ʷʢʠʭ ʻ ɺʇʃ-ʽʥʬʝʢʮʽʷ ʪʘ/ʘʙʦ 

ʘʥʦʤʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʇʘʧʘʥʽʢʦʣʘʫ, ʷʢʠʡ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ɺʇʃ-ʽʥʬʝʢʮʽʶ, ʚʩʝ 

ʦʜʥʦ ʦʪʨʠʤʫʚʘʣʠ ʚʘʢʮʠʥʫ ʧʨʦʪʠ ɺʇʃ, ʷʢʱʦ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ 

ʚʽʢʦʚʦʾ ʛʨʫʧʠ (ʚʽʜ 9 ʜʦ 26 ʨʦʢʽʚ), ʦʩʢʽʣʴʢʠ ʚʘʢʮʠʥʘ ʤʦʞʝ ʟʘʭʠʩʪʠʪʠ ʾʭ ʚʽʜ ʪʠʧʠ 

ɺʇʃ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʚʦʥʠ ʱʝ ʥʝ ʦʪʨʠʤʘʣʠ. ʆʜʥʘʢ ʮʠʤ ʣʶʜʷʤ ʩʣʽʜ 

ʧʦʚʽʜʦʤʠʪʠ, ʱʦ ʚʘʢʮʠʥʘʮʽʷ ʥʝ ʚʠʣʽʢʫʻ ʾʭ ʚʽʜ ʧʦʪʦʯʥʠʭ ʽʥʬʝʢʮʽʡ ɺʇʃ ʽ ʥʝ ʫʩʫʥʝ 

ʘʥʦʤʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʛʦ ʇɸʇ-ʪʝʩʪʫ. 

ɺʘʢʮʠʥʫ ʧʨʦʪʠ ɺʇʃ ʚʚʦʜʷʪʴ ʫ ʚʠʛʣʷʜʽ ʩʝʨʽʾ ʱʝʧʣʝʥʴ. ɼʦʟʘ ʚʘʢʮʠʥʠ ʧʨʦʪʠ 
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ɺʇʃ ʩʪʘʥʦʚʠʪʴ 0,5 ʤʣ ʚ/ʤ. ACIP ʚʠʟʥʘʯʘʻ ʨʽʟʥʽ ʩʭʝʤʠ ʜʦʟʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʢʫ ʧʦʯʘʪʢʫ ʩʝʨʽʾ ʚʘʢʮʠʥʘʮʽʾ. ɼʽʪʷʤ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʩʝʨʽʶ ʚʘʢʮʠʥ ʜʦ ʩʚʦʛʦ 

15-ʨʽʯʯʷ, ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʪʨʽʙʥʽ ʣʠʰʝ ʜʚʽ ʜʦʟʠ. ʃʶʜʷʤ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ 

ʩʝʨʽʶ ʫ ʚʽʮʽ 15 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ, ʽ ʣʶʜʷʤ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʧʦʩʣʘʙʣʶʶʪʴ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ, ʧʦʪʨʽʙʥʽ ʪʨʠ ʜʦʟʠ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʗʢʙʠ ʦʜʥʦʨʘʟʦʚʘ ʜʦʟʘ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ɺʇʃ ʙʫʣʘ ʝʬʝʢʪʠʚʥʦʶ, ʮʝ ʙʫʣʦ ʙ 

ʚʘʞʣʠʚʠʤ ʧʨʦʛʨʝʩʦʤ. ɺʝʣʠʢʝ ʦʙʩʝʨʚʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʞʽʥʦʢ ʧʦ ʚʩʽʡ ɸʚʩʪʨʘʣʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ ʦʜʥʘ ʜʦʟʘ 

ʚʘʢʮʠʥʠ ʧʨʦʪʠ ɺʇʃ ʙʫʣʘ ʪʘʢʦʶ ʞ ʝʬʝʢʪʠʚʥʦʶ, ʷʢ ʜʚʽ ʘʙʦ ʪʨʠ ʜʦʟʠ, ʫ 

ʟʘʧʦʙʽʛʘʥʥʽ ʫʨʘʞʝʥʥʷʤ ʰʠʡʢʠ ʤʘʪʢʠ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʢʣʽʥʽʯʥʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʎʝʨʚʘʨʠʢʩ ʫ ʂʦʩʪʘ-ʈʠʮʽ ʚʠʷʚʠʚ, ʱʦ ʥʘʚʽʪʴ ʦʜʥʘ ʜʦʟʘ ʚʘʢʮʠʥʠ 

ʟʤʫʰʫʻ ʦʨʛʘʥʽʟʤ ʚʠʨʦʙʣʷʪʠ ʧʨʠʙʣʠʟʥʦ ʚ ʜʝʚôʷʪʴ ʨʘʟʽʚ ʙʽʣʴʰʝ ʘʥʪʠʪʽʣ ʧʨʦʪʠ 

ɺʇʃ, ʥʽʞ ʦʨʛʘʥʽʟʤ ʚʠʨʦʙʣʷʻ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʠʨʦʜʥʫ ʽʥʬʝʢʮʽʶ ɺʇʃ, ʽ ʮʽ ʨʽʚʥʽ 

ʘʥʪʠʪʽʣ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʦʪʷʛʦʤ 11 ʨʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʽʚʝʥʴ ʽʥʬʽʢʫʚʘʥʥʷ ɺʇʃ 

ʟʘʣʠʰʘʚʩʷ ʥʠʟʴʢʠʤ ʧʨʦʪʷʛʦʤ ʧʨʠʥʘʡʤʥʽ 10 ʨʦʢʽʚ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʮʠʭ ʚʠʩʥʦʚʢʽʚ ʫ ʂʦʩʪʘ-ʈʠʮʽ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʜʚʘ ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ NCI. ɼʦʩʣʽʜʞʝʥʥʷ ESCUDDO, ʨʘʥʜʦʤʽʟʦʚʘʥʝ 

ʧʦʜʚʽʡʥʝ ʩʣʽʧʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʯʘʩʪʶ 20 000 ʜʽʚʯʘʪ ʚʽʢʦʤ 

12-16 ʨʦʢʽʚ, ʧʝʨʝʚʽʨʷʻ, ʯʠ ʻ ʦʜʥʘ ʜʦʟʘ ʎʝʨʚʘʨʠʢʩ ʘʙʦ ɻʘʨʜʘʩʠʣ 9 ʥʘʩʪʽʣʴʢʠ ʞ 

ʝʬʝʢʪʠʚʥʦʶ, ʷʢ ʜʚʽ ʜʦʟʠ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʪʽʡʢʽʡ ʽʥʬʝʢʮʽʾ ʰʠʡʢʠ ʤʘʪʢʠ ɺʇʃ. 

PRIMAVERA-ESCUDDO, ʥʝ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʚʽʜʢʨʠʪʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʜʘʩʪʴ 

ʙʽʣʴʰ ʨʘʥʥʽ ʪʘ ʜʦʜʘʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ESCUDDO ʱʦʜʦ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʦʜʥʽʻʾ 

ʜʦʟʠ ʎʝʨʚʘʨʠʢʩ ʫ ʜʽʚʯʘʪ ʚʽʢʦʤ 9ï14 ʨʦʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʴʦʤʘ ʜʦʟʘʤʠ ɻʘʨʜʘʩʠʣ ʫ 

ʞʽʥʦʢ ʚʽʢʦʤ 18ï25 ʨʦʢʽʚ. 

ʂʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ɺʇʃ ʜʫʞʝ ʝʬʝʢʪʠʚʥʽ 

ʚ ʟʘʧʦʙʽʛʘʥʥʽ ʽʥʬʝʢʮʽʾ ʰʠʡʢʠ ʤʘʪʢʠ ʪʠʤʠ ʪʠʧʘʤʠ ɺʇʃ, ʥʘ ʷʢʽ ʚʦʥʠ ʥʘʮʽʣʝʥʽ, 

ʷʢʱʦ ʾʭ ʚʚʦʜʠʪʠ ʜʦ ʧʝʨʰʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʚʽʨʫʩʦʤ, ʪʦʙʪʦ ʜʦ ʧʦʯʘʪʢʫ ʩʪʘʪʝʚʦʛʦ 

ʞʠʪʪʷ. ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ɺʇʃ ʟʤʝʥʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʝʢʮʽʡ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ, ʷʢʽ ʽʥʬʽʢʫʻ ɺʇʃ, ʚʢʣʶʯʘʶʯʠ ʟʘʜʥʽʡ ʧʨʦʭʽʜ ʽ 

ʨʦʪʦʛʣʦʪʢʫ. ʆʩʢʽʣʴʢʠ ʟʤʽʥʠ ʢʣʽʪʠʥ ʽ ʨʘʢ, ʩʧʨʠʯʠʥʝʥʽ ɺʇʃ, ʨʦʟʚʠʚʘʶʪʴʩʷ 
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ʨʦʢʘʤʠ, ʣʠʰʝ ʥʝʱʦʜʘʚʥʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚʘʢʮʠʥʠ ʪʘʢʦʞ ʟʥʠʞʫʶʪʴ 

ʨʠʟʠʢ ʮʠʭ ʥʘʩʣʽʜʢʽʚ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʨʝʘʣʴʥʽ ʜʘʥʽ ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʚʘʢʮʠʥʠ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʨʠʟʠʢ ʧʝʨʝʜʨʘʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ, ʧʽʭʚʠ ʪʘ ʚʫʣʴʚʠ ʫ ʚʘʢʮʠʥʦʚʘʥʠʭ ʞʽʥʦʢ. 

ʂʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ɻʘʨʜʘʩʠʣ ʫ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʥ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ 

ʟʤʽʥʘʤ ʘʥʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʚʠʢʣʠʢʘʥʠʤ ʩʪʽʡʢʦʶ ʽʥʬʝʢʮʽʻʶ. ɺʠʧʨʦʙʫʚʘʥʥʷ, ʷʢʽ 

ʧʨʠʚʝʣʠ ʜʦ ʩʭʚʘʣʝʥʥʷ ɻʘʨʜʘʩʠʣ 9, ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʥ ʤʘʡʞʝ ʥʘ 100% ʝʬʝʢʪʠʚʥʠʡ 

ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʽʥʬʝʢʮʽʡ ʰʠʡʢʠ ʤʘʪʢʠ, ʚʫʣʴʚʠ ʪʘ ʚʘʛʽʥʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ ʽ 

ʧʝʨʝʜʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ ʫʩʽʤʘ ʩʽʤʦʤʘ ʪʠʧʘʤʠ ɺʇʃ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʨʘʢ (16, 18, 31, 33, 45, 52, ʽ 58), ʥʘ ʷʢʽ ʚʽʥ ʥʘʮʽʣʝʥʠʡ. 

ʍʦʯʘ ʎʝʨʚʘʨʠʢʩ ʽ ɻʘʨʜʘʩʠʣ ʟʘʧʦʙʽʛʘʶʪʴ ʟʘʨʘʞʝʥʥʶ ʣʠʰʝ ʜʚʦʤʘ ʪʠʧʘʤʠ 

ɺʇʃ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ, ɺʇʃ 16 ʽ ɺʇʃ 18, ʮʽ ʜʚʘ ʪʠʧʠ ɺʇʃ ʻ ʧʨʠʯʠʥʦʶ 

ʙʽʣʴʰʦʩʪʽ ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ ɺʇʃ. ʋ ʜʦʢʫʤʝʥʪʽ ʟ ʧʦʟʠʮʽʻʶ 

2017 ʨʦʢʫ ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʟʘʷʚʠʣʘ, ʱʦ ʚʘʢʮʠʥʠ ʧʨʦʪʠ 

ɺʇʃ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʎʝʨʚʘʨʠʢʩ ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʽʣʴʢʦʭ ʜʦʜʘʪʢʦʚʠʭ ʪʠʧʽʚ ɺʇʃ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʨʘʢ, ʽ ʮʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝʭʨʝʩʥʠʤ ʟʘʭʠʩʪʦʤ. ɾʽʥʢʠ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʪʨʠ ʜʦʟʠ ʎʝʨʚʘʨʠʢʩ, ʚʽʜʯʫʣʠ ʩʠʣʴʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʥʦʚʠʭ ʽʥʬʝʢʮʽʡ ɺʇʃ 

ʪʠʧʽʚ 31, 33 ʽ 45. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʭʠʩʪ ʚʽʜ ʽʥʬʝʢʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʮʽʣʴʦʚʠʤʠ 

ʪʠʧʘʤʠ ɺʇʃ, ʪʨʠʚʘʻ ʧʨʠʥʘʡʤʥʽ 10 ʨʦʢʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʘʨʜʘʩʠʣ, ʜʦ 11 ʨʦʢʽʚ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʎʝʨʚʘʨʠʢʩ ʽ ʧʨʠʥʘʡʤʥʽ 6 ʨʦʢʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʘʨʩʜʘʩʠʣ 9. 

ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʢʮʠʥʠ, ʷʢʽ ʚʩʝ ʱʝ ʪʨʠʚʘʶʪʴ, 

ʜʦʧʦʤʦʞʫʪʴ ʚʯʝʥʠʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʜʦʚʛʦ ʪʨʠʚʘʻ ʟʘʭʠʩʪ. ʇʦʻʜʥʘʥʥʷ 

ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ɺʇʃ ʽ ʩʢʨʠʥʽʥʛʫ ʰʠʡʢʠ ʤʘʪʢʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʙʽʣʴʰʠʡ 

ʟʘʭʠʩʪ ʚʽʜ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ. 

ɺʘʢʮʠʥʘʮʽʷ ʥʝ ʪʽʣʴʢʠ ʟʘʭʠʱʘʻ ʚʘʢʮʠʥʦʚʘʥʠʭ ʦʩʽʙ ʚʽʜ ʽʥʬʽʢʫʚʘʥʥʷ ʪʠʧʘʤʠ 

ɺʇʃ, ʥʘ ʷʢʽ ʥʘʮʽʣʝʥʘ ʚʘʢʮʠʥʘ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʮʽʣʴʦʚʠʭ 

ʪʠʧʽʚ ɺʇʃ ʫ ʧʦʧʫʣʷʮʽʾ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʽʥʬʝʢʮʽʶ ʩʝʨʝʜ ʦʩʽʙ, ʷʢʽ ʥʝ 

ʚʘʢʮʠʥʦʚʘʥʽ (ʮʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʣʝʢʪʠʚʥʠʤ ʟʘʭʠʩʪʦʤ ʘʙʦ ʢʦʣʝʢʪʠʚʥʠʤ 
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ʽʤʫʥʽʪʝʪʦʤ). ʅʘʧʨʠʢʣʘʜ, ʚ ɸʚʩʪʨʘʣʽʾ, ʜʝ ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʜʽʚʯʘʪ ʚʘʢʮʠʥʦʚʘʥʘ 

ɻʘʨʜʘʩʠʣʦʤ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʝʥʽʪʘʣʴʥʽ ʙʦʨʦʜʘʚʢʠ ʟʥʠʟʠʣʘʩʷ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 4 ʨʦʢʽʚ ʧʨʦʛʨʘʤʠ ʚʘʢʮʠʥʘʮʽʾ ʩʝʨʝʜ ʤʦʣʦʜʠʭ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʪʦʡ ʯʘʩ ʥʝ 

ʙʫʣʠ ʱʝʧʣʝʥʽ. ɼʦʜʘʪʢʦʚʽ ʜʦʢʘʟʠ ʪʦʛʦ, ʱʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘ ʚʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ 

ɺʇʃ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʥʝʚʘʢʮʠʥʦʚʘʥʠʤ ʦʩʦʙʘʤ, ʦʪʨʠʤʘʥʽ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʫ 

ʧʨʦʛʨʘʤ ʚʘʢʮʠʥʘʮʽʾ ʧʨʦʪʠ ɺʇʃ ʚ ʜʽʚʯʘʪ ʫ 14 ʢʨʘʾʥʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ, 

ʷʢʽ ʚʢʣʶʯʘʣʠ 60 ʤʽʣʴʡʦʥʽʚ ʚʘʢʮʠʥʦʚʘʥʠʭ ʣʶʜʝʡ. ʎʝʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʜʦ 8 

ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʘʢʮʠʥʘʮʽʾ ʜʽʘʛʥʦʩʪʠʢʘ ʘʥʦʛʝʥʽʪʘʣʴʥʠʭ ʙʦʨʦʜʘʚʦʢ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 31% ʩʝʨʝʜ ʞʽʥʦʢ ʚʽʢʦʤ 25ï29 ʨʦʢʽʚ, ʥʘ 48% ʩʝʨʝʜ ʭʣʦʧʮʽʚ ʚʽʢʦʤ 

15ï19 ʨʦʢʽʚ ʽ ʥʘ 32% ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ 20 ʨʦʢʽʚ. ï24 ʨʦʢʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʝʨʽʦʜʦʤ ʜʦ ʧʦʯʘʪʢʫ ʚʘʢʮʠʥʘʮʽʾ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʞʽʥʦʢ ʚʽʢʦʤ 

20-29 ʨʦʢʽʚ ʚ ʦʜʥʦʤʫ ʨʝʛʽʦʥʽ ʉʐɸ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʧʨʠʙʣʠʟʥʦ 10 ʨʦʢʽʚ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʘʢʮʠʥʠ ʧʦʰʠʨʝʥʽʩʪʴ ʪʠʧʽʚ ɺʇʃ, ʥʘ ʷʢʽ ʥʘʮʽʣʝʥʘ ʚʘʢʮʠʥʘ, 

ʟʤʝʥʰʠʣʘʩʷ ʷʢ ʫ ʚʘʢʮʠʥʦʚʘʥʠʭ, ʪʘʢ ʽ ʚ ʥʝʚʘʢʮʠʥʦʚʘʥʠʭ ʞʽʥʦʢ, ʱʦ ʻ ʜʦʢʘʟʦʤ ʷʢ 

ʧʨʷʤʦʛʦ ʟʘʭʠʩʪʫ, ʪʘʢ ʽ ʟʘʭʠʩʪʫ ʧʦʧʫʣʷʮʽʾ. ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚʘʢʮʠʥʘʮʽʷ 

ʧʨʦʪʠ ɺʇʃ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʨʘʢ ʰʠʡʢʠ ʤʘʪʢʠ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ ʥʘ ʮʽʣʠʭ 90 %. ʂʨʽʤ ʪʦʛʦ, ʚʘʢʮʠʥʠ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʧʦʪʨʝʙʫ ʚ 

ʩʢʨʠʥʽʥʛʫ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʤʝʜʠʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʙʽʦʧʩʽʾ ʪʘ ʽʥʚʘʟʠʚʥʠʭ 

ʧʨʦʮʝʜʫʨʘʭ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʧʽʩʣʷ ʘʥʦʤʘʣʴʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʰʠʡʢʠ 

ʤʘʪʢʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʧʦʤʘʛʘʶʯʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷ ʪʘ 

ʪʨʠʚʦʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʜʫʨʘʤʠ ʧʦʜʘʣʴʰʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʥʘʜ 12 ʨʦʢʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʘʢʮʠʥʠ ʥʝ ʚʠʢʣʠʢʘʣʠ 

ʩʝʨʡʦʟʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʙʫʣʠ 

ʢʦʨʦʪʢʦʯʘʩʥʘ ʭʚʦʨʦʙʣʠʚʽʩʪʴ ʪʘ ʽʥʰʽ ʤʽʩʮʝʚʽ ʩʠʤʧʪʦʤʠ ʚ ʤʽʩʮʽ ʽʥôʻʢʮʽʾ. ʎʽ 

ʧʨʦʙʣʝʤʠ ʧʦʜʽʙʥʽ ʜʦ ʪʠʭ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʰʠʭ 

ʚʘʢʮʠʥ. FDA ʪʘ CDC ʧʨʦʚʝʣʠ ʧʝʨʝʚʽʨʢʫ ʙʝʟʧʝʢʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʤʫʥʽʟʘʮʽʻʶ ɻʘʨʜʘʩʠʣ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʚ ʉʠʩʪʝʤʽ 

ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʧʦʙʽʯʥʽ ʧʦʜʽʾ ʚʘʢʮʠʥʠ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʥʘ ʚʘʢʮʠʥʫ. 

ʇʦʢʘʟʥʠʢʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʦʩʣʽʜʞʝʥʴ ʙʝʟʧʝʢʠ, ʧʨʦʚʝʜʝʥʠʭ ʜʦ ʩʭʚʘʣʝʥʥʷ ʚʘʢʮʠʥʠ, ʽ ʙʫʣʠ ʧʦʜʽʙʥʠʤʠ ʜʦ 
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ʪʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʣʷ ʽʥʰʠʭ ʚʘʢʮʠʥ. ʆʩʪʘʥʥʽʡ ʦʛʣʷʜ ʜʘʥʠʭ ʱʦʜʦ ʙʝʟʧʝʢʠ 

ʚʘʢʮʠʥ ʧʨʦʪʠ ɺʇʃ ʧʨʦʜʦʚʞʫʻ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʮʽ ʚʘʢʮʠʥʠ ʙʝʟʧʝʯʥʽ. ɯʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʧʨʠʪʦʤʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɻʘʨʜʘʩʠʣʫ, ʷʢ ʽ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʰʠʭ ʚʘʢʮʠʥ. ʎʴʦʤʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ, ʫʪʨʠʤʫʶʯʠ 

ʣʶʜʠʥʫ ʩʠʜʷʯʠ ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ. 

ɼʦʩʣʽʜʥʠʢʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʚʘʢʮʠʥ ʧʨʦʪʠ ɺʇʃ, 

ʷʢʽ ʟʘʤʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʢʠ ɺʇʃ-ʽʥʬʝʢʮʽʾ ʟʘʧʦʙʽʛʘʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʩʝʨʝʜ 

ʞʽʥʦʢ, ʨʘʥʽʰʝ ʽʥʬʽʢʦʚʘʥʠʭ ɺʇʃ. ʎʽ ʚʘʢʮʠʥʠ ʜʽʶʪʴ, ʩʪʠʤʫʣʶʶʯʠ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʫ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʦ ʥʘʮʽʣʶʚʘʪʠʩʷ ʥʘ ʽʥʬʽʢʦʚʘʥʽ ʢʣʽʪʠʥʠ ʪʘ ʟʥʠʱʫʚʘʪʠ ʾʭ. 

ʂʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʱʦ ʪʨʠʚʘʶʪʴ, ʧʝʨʝʚʽʨʷʶʪʴ ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ɼʅʂ-ʚʘʢʮʠʥʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ ɺʇʃ ʫʨʘʞʝʥʴ ʰʠʡʢʠ 

ʤʘʪʢʠ ʪʘ ʚʫʣʴʚʠ. 

ɺʠʩʥʦʚʢʠ. ɺʽʨʫʩ ʧʘʧʽʣʦʤʠ ʣʶʜʠʥʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʽʥʬʝʢʮʽʻʶ, ʱʦ 

ʧʝʨʝʜʘʻʪʴʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ. ʑʝʧʣʝʥʥʷ ʟʘʭʠʱʘʻ ʚʽʜ ʨʦʟʚʠʪʢʫ ʨʘʢʫ ʰʠʡʢʠ 

ʤʘʪʢʠ, ʨʘʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʡ ʛʦʨʣʘ, ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʡ ʘʥʫʩʘ. ɺʘʢʮʠʥʘʮʽʶ ʚʽʜ 

ɺʇʃ ʧʨʦʚʦʜʷʪʴ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɺ ʋʢʨʘʾʥʽ ʱʝʧʣʝʥʥʷ ʚʽʜ 

ʧʘʧʽʣʦʤʘʚʽʨʫʩʫ ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ çʨʝʢʦʤʝʥʜʦʚʘʥʠʭè. ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ 

ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʧʦʥʘʜ 90% ʨʘʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʨʫʩʦʤ. ɿʘ 

ʜʘʥʠʤʠ CDC, ʢʦʣʠ ʚʘʢʮʠʥʘ ʙʫʣʘ ʚʧʝʨʰʝ ʨʝʢʦʤʝʥʜʦʚʘʥʘ, ʢʽʣʴʢʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ 

ʪʠʧʘʤʠ ɺʇʃ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʘʢ ʪʘ ʛʝʥʽʪʘʣʴʥʽ ʙʦʨʦʜʘʚʢʠ, ʟʤʝʥʰʠʣʠʩʷ ʩʝʨʝʜ 

ʜʽʚʯʘʪ-ʧʽʜʣʽʪʢʽʚ ʽ ʩʝʨʝʜ ʤʦʣʦʜʠʭ ʜʦʨʦʩʣʠʭ ʞʽʥʦʢ. ɺʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ɺʇʃ 

ʟʤʝʥʰʠʣʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʨʘʢʦʚʠʭ ʩʪʘʥʽʚ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ ʫ ʤʦʣʦʜʠʭ ʞʽʥʦʢ. 

ɿʘʭʠʩʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʘʢʮʠʥʘ ʧʨʦʪʠ ɺʇʃ, ʪʨʠʚʘʻ ʜʦʚʛʦ. ɿʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʙʣʠʟʴʢʦ 11 ʨʦʢʽʚ ʧʽʩʣʷ ʚʘʢʮʠʥʘʮʽʾ ʟʘʭʠʩʪ ʚʽʜ ɺʇʃ ʟʘʣʠʰʘʚʩʷ 

ʚʠʩʦʢʠʤ, ʙʝʟ ʦʟʥʘʢ ʟʥʠʞʝʥʥʷ. 
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ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʃɯʂʋɺɸʅʅʗ ʎʋʂʈʆɺʆɻʆ ɼɯɸɹɽʊʋ 2-ɻʆ ʊʀʇʋ 

 

ʉʠʧʢʦ ʈʝʥʘʪʘ ʄʠʨʦʩʣʘʚʽʚʥʘ 

ɼʫʙʨʦʚʢʘ ʅʦʨʙʝʨʪ ɯʚʘʥʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ 

çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

ɻʨʠʛʘ ɺʘʩʠʣʴ ɯʚʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʜʦʮʝʥʪ 

  

ɺʩʪʫʧ. ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ (ʎɼ) ï ʮʝ ʛʨʫʧʘ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʧʦʨʫʰʝʥʥʷ 

ʩʝʢʨʝʮʽʾ ʘʙʦ ʜʽʾ ʽʥʩʫʣʽʥʫ ʘʙʦ ʦʙʦʭ ʮʠʭ ʯʠʥʥʠʢʽʚ. ʎɼ ʚʠʟʥʘʯʝʥʠʡ ɺʩʝʩʚʽʪʥʴʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʷʢ ʥʝʽʥʬʝʢʮʽʡʥʘ ʝʧʽʜʝʤʽʷ. ʎɼ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʽʻʶ 

ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʯʝʨʝʟ ʨʘʥʥʶ ʽʥʚʘʣʽʜʠʟʘʮʽʶ ʽ ʚʠʩʦʢʫ 

ʩʤʝʨʪʥʽʩʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʽʟ-ʟʘ ʘʥʛʽʦʧʘʪʽʡ. ʂʣʘʩʠʬʽʢʫʶʪʴ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʥʘ ʜʚʘ 

ʦʩʥʦʚʥʠʭ ʪʠʧʠ: 1-ʡ ʪʘ 2-ʡ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʆʧʠʩʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2-ʛʦ 

ʪʠʧʫ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʫʯʘʩʥʦʾ ʜʽʘʙʝʪʦʣʦʛʽʾ ʻ: 

ʙʫʜʴ-ʷʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʚʞʝ ʟ ʨʦʟʢʚʽʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʎɼ. ʊʦʙʪʦ, ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ 

ʫʩʢʣʘʜʥʝʥʴ ʎɼ, ʥʘ ʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ. ʂʦʞʝʥ ʣʽʢʘʨ ʧʦʚʠʥʝʥ ʨʦʟʨʦʙʣʷʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʣʘʥ ʣʽʢʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʤʫ ʧʘʮʽʻʥʪʫ ʟ ʎɼ 2-ʛʦ ʪʠʧʫ. ʅʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʣʽʢʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʢʦʨʝʛʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʮʫʢʨʫ ʚ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ, ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʝʩʠʣʝʥʥʶ ʽʥʩʫʣʽʥʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʘʥʛʽʦʧʘʪʽʡ, ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʘʥʥʴʦʾ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʚʠʩʦʢʦʾ ʩʤʝʨʪʥʦʩʪʽ. 

ʎɼ 2-ʛʦ ʪʠʧʫ ʻ ʧʨʦʛʨʝʩʫʶʯʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʯʝʨʝʟ ʧʝʚʥʠʡ 
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ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʤʦʜʠʬʽʢʫʚʘʪʠ ʪʝʨʘʧʽʶ: ʥʘ ʧʦʯʘʪʢʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʃɿ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʪʢʘʥʠʥ ʜʦ ʽʥʩʫʣʽʥʫ, ʘ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʻʜʥʫʶʪʴ ʃɿ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʚʠʜʽʣʝʥʥʷ ʽʥʩʫʣʽʥʫ, ʧʨʠ ʾʭ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ï ʽʥʩʫʣʽʥʦʪʝʨʘʧʽʷ. ʆʢʨʽʤ ʤʝʪʬʦʨʤʽʥʫ, ʷʢʠʡ ʻ ʃɿ ʧʝʨʰʦʛʦ ʚʠʙʦʨʫ 

ʫ ʣʽʢʫʚʘʥʥʽ ʎɼ 2-ʛʦ ʪʠʧʫ, ʥʝ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʞʦʜʥʽʡ ʽʥʰʽʡ ʛʨʫʧʽ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

ʉʝʨʝʜ ʧʝʨʦʨʘʣʴʥʠʭ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʭ ʃɿ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʧʦʭʽʜʥʽ 

ʩʫʣʴʬʦʥʽʣʩʝʯʦʚʠʥʠ (ʇʉʉ), ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʧʽʜʚʠʱʝʥʫ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʙʝʪʘ-

ʢʣʽʪʠʥʘʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʰʣʷʭʦʤ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʨʝʮʝʧʪʦʨʫ SUR1 ʽ 

ʟʘʢʨʠʪʪʷ ɸʊʌ-ʯʫʪʣʠʚʠʭ ʢʘʥʘʣʽʚ. ɯʥʰʦʶ ʧʝʨʝʚʘʛʦʶ ʇʉʉ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʡ 

ʝʬʝʢʪ, ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ. ɼʣʷ ʧʨʝʧʘʨʘʪʽʚ ʤʝʪʬʦʨʤʽʥʫ, ʇʉʉ 

ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʡ ʝʬʝʢʪ ï HbA1c ʟʥʠʞʫʻʪʴʩʷ ʥʘ 1-1,5%. 

ʗʢʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʘʧʽʾ ʦʜʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʝ ʚʜʘʻʪʴʩʷ ʜʦʩʷʛʥʫʪʠ ʙʘʞʘʥʦʛʦ 

ʨʽʚʥʷ HbA1c, ʪʦʜʽ ʩʣʽʜ ʜʦʜʘʪʠ 2-ʡ ʧʝʨʦʨʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʘʜʘʥʥʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʤ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʛʦ 

ʪʠʧʫ ʙʫʣʦ ʽ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ ʎɼ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʨʽʚʥʝʤ ʛʣʽʢʝʤʽʾ, ʘʣʝ ʽ 

ʥʘʷʚʥʽʩʪʶ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʣʷʜʽ ʨʝʪʠʥʦʧʘʪʽʡ, ʤʽʢʨʦ-, ʤʘʢʨʦʘʥʛʽʦʧʘʪʽʡ ʪʘ 

ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʩʫʧʫʪʥʽʤʠ ʯʠʥʥʠʢʘʤʠ. 
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ʇʈʆɹʃɽʄɸʊʀʂɸ ɿɸɻʆɭʅʅʗ ʈɸʅ ʇɯʉʃʗ ʆʉʂʆʃʂʆɺʀʍ ʇʆʈɸʅɽʅʔ 

 

ʉʪʨʦʻʚ ʄʘʢʩʠʤ ʖʨʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɿʫʙʨʽʡ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʦʛʥʝʧʘʣʴʥʘ ʟʙʨʦʷ, ʷʢʘ ʟʘʩʪʦʶʻʪʴʩʷ ʫ ʚʽʡʩʴʢʦʚʠʡ ʯʘʩ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʨʫʡʥʽʚʥʦʶ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ 

ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʥʦʩʷʪʴ ʤʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʨʘʟʦʤ ʪʘʢʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʫʱʽ ʚʠʢʣʠʢʠ ʜʣʷ ʣʽʢʘʨʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʩʝʨʝʜ ʚʩʽʭ ʙʦʡʦʚʠʭ ʪʨʘʚʤ 70% ʧʨʠʧʘʜʘʻ ʥʘ 

ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʢʽʥʮʽʚʦʢ, ʟ ʷʢʠʭ ʧʨʠʙʣʠʟʥʦ 40% ʮʝ ʚʦʛʥʝʧʘʣʴʥʽ 

ʧʦʨʘʥʝʥʥʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʜʦʚʛʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʽʩʪʦʢ, 

30% ʮʝ ʧʦʨʘʥʝʥʥʷ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʦʩʪʘʥʥʽ 30% ʮʝ ʧʦʨʘʥʝʥʥʷ ʽʥʰʠʭ ʜʽʣʷʥʦʢ. ɿʘ 

ʪʠʧʦʤ ʩʥʘʨʷʜʘ, ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʫʣʴʦʚʽ, ʦʩʢʦʣʢʦʚʽ 

(ʩʪʘʥʜʘʨʪʥʽ ʫʣʘʤʢʠ ʝʣʝʤʝʥʪʽʚ ʽ ʦʩʢʦʣʢʠ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ), ʚʪʦʨʠʥʥʽ (ʢʘʤʽʥʴ, 

ʮʝʛʣʘ), ʥʝʩʪʽʡʢʽ (ʢʫʣʷ, ʩʪʨʽʣʘ), ʤʽʥʥʦ-ʚʠʙʫʭʦʚʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʚʦʛʥʝʧʘʣʴʥʠʭ ʧʦʨʘʥʝʥʴ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʚʦʛʥʝʧʘʣʴʥʠʭ ʪʨʘʚʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ, ʘʥʘʣʽʪʠʯʥʽ ʦʛʣʷʜʠ ʪʘ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʤʝʭʘʥʽʟʤʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ 

ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ ʷʢ: ʜʽʶ ʨʘʥʷʯʦʛʦ ʩʥʘʨʷʜʫ, ʫʜʘʨʥʫ ʭʚʠʣʶ, ʝʥʝʨʛʽʶ 

ʙʽʯʥʦʛʦ ʫʜʘʨʫ ʪʘ ʜʽʶ ʚʠʭʨʦʚʦʛʦ ʩʣʽʜʫ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʦʛʥʝʧʘʣʴʥʦʛʦ ʧʦʨʘʥʝʥʥʷ,ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʢʽʥʝʪʠʯʥʦʶ 

ʝʥʝʨʛʽʻʶ ʩʥʘʨʷʜʫ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʦʩʢʦʣʢʘ ʢʨʽʟʴ ʪʢʘʥʠʥʠ ʚʠʥʠʢʘʻ ʷʚʠʱʝ 

ʽʤʧʫʣʴʩʥʦʛʦ ʨʦʟʨʷʜʫ, ʨʦʟʰʠʨʝʥʥʷ ʷʢʦʛʦ ʤʦʞʝ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʽʘʤʝʪʨ 

ʩʘʤʦʛʦ ʩʥʘʨʷʜʘ. 
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ɿʘ ʨʦʟʤʽʨʘʤʠ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʽʚ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʩʥʘʨʷʜʘ. ʋ ʧʦʨʘʥʝʥʠʭ ʤʘʣʦʢʘʣʽʙʝʨʥʠʤʠ ʦʩʢʦʣʢʘʤʠ ʚʠʭʽʜʥʠʡ 

ʦʪʚʽʨ ʙʽʣʴʰʠʡ, ʫ ʧʦʨʘʥʝʥʠʭ ʩʪʨʽʣʦʧʦʜʽʙʥʠʤʠ ʢʫʣʷʤʠ ʚʭʽʜʥʠʡ ʦʪʚʽʨ ʦʜʥʘʢʦʚʠʡ ʟ 

ʚʠʭʽʜʥʠʤ, ʧʨʠ ʧʦʨʘʥʝʥʥʽ ʦʩʢʦʣʢʘʤʠ ʚʭʽʜʥʠʡ ʦʪʚʽʨ ʙʽʣʴʰʝ.  

ɺʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʫʰʢʦʜʞʝʥʴ. ʋ ʥʘʧʨʷʤʢʫ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʪʘ 

ʧʨʷʤʦʾ ʜʽʾ ʩʥʘʨʷʜʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʚʠʥʥʠʡ ʨʘʥʦʚʠʡ ʢʘʥʘʣ ʨʘʥʠ. ɿʦʥʘ 

ʧʝʨʚʠʥʥʦʛʦ ʥʝʢʨʦʟʫ (ʢʦʥʪʫʟʽʾ) ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: ʫʜʘʨʥʘ ʭʚʠʣʷ, 

ʧʨʷʤʘ ʜʽʷ ʩʥʘʨʷʜʘ. ɿʦʥʘ ʚʪʦʨʠʥʥʦʛʦ ʥʝʢʨʦʟʫ ʚʠʥʠʢʘʻ ʧʽʜ ʜʽʻʶ ʝʥʝʨʛʽʾ ʙʽʯʥʦʛʦ 

ʫʜʘʨʫ.  

ɺʩʽ ʚʦʛʥʝʧʘʣʴʥʽ ʨʘʥʠ ʧʝʨʚʠʥʥʦ ʟʘʙʨʫʜʥʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʽʢʨʦʙʥʠʤʠ 

ʘʩʦʮʽʘʮʽʷʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʥʘʝʨʦʙʥʠʤʠ. ʅʝʟʘʰʠʪʘ ʨʘʥʘ ʟʘʛʦʶʻʪʴʩʷ ʚʪʦʨʠʥʥʠʤʠ 

ʥʘʪʷʛʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʨʘʥʫʣʷʮʽʾ. ɼʦ ʨʦʟʚʠʪʢʫ ʨʘʥʦʚʦʾ ʽʥʬʝʢʮʽʾ ʩʧʨʠʷʻ 

ʥʘʢʣʘʜʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʰʚʽʚ ʧʽʩʣʷ ʥʝʨʘʜʠʢʘʣʴʥʦʾ ʭʽʨʫʨʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʘʥʠ. 

ʅʝʨʘʜʠʢʘʣʴʥʘ ʦʙʨʦʙʢʘ, ʮʝ ʥʝʜʦʩʪʘʪʥʻ ʨʦʟʩʽʯʝʥʥʷ ʨʘʥʠ, ʥʝʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʪʢʘʥʠʥ, ʟʘʣʠʰʝʥʽ ʩʪʦʨʦʥʥʽ ʪʽʣʘ, ʫʣʘʤʢʠ ʩʥʘʨʷʜʽʚ, ʚʽʣʴʥʽ ʢʽʩʪʢʦʚʽ ʫʣʘʤʢʠ, ʘ 

ʪʘʢʦʞ ʧʦʛʘʥʠʡ ʛʝʤʦʩʪʘʟ. ʈʦʟʚʠʪʦʢ ʛʥʽʡʥʦʾ ʨʘʥʦʚʦʾ ʽʥʬʝʢʮʽʾ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʨʘʞʝʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʢʽʥʮʽʚʢʠ. ʄʘʻ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʤʽʩʮʝʚʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʢʦʣʠ ʟʤʽʥʶʻʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽʩʪʴ ʪʢʘʥʠʥ ʜʦ ʤʽʢʨʦʬʣʦʨʠ. ɰɰ ʩʢʣʘʜ, 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʙʽʚ ʚ ʨʘʥʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʪʘ ʧʨʦʪʽʢʘʥʥʽ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʤʽʢʨʦʙʽʚ ʫ ʨʘʥʽ, ʱʦ ʛʦʷʪʴʩʷ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ, ʟʘʚʞʜʠ 

ʯʠʥʠʪʴ ʧʝʚʥʫ ʥʝʙʝʟʧʝʢʫ ʫ ʨʦʩʧʦʚʩʶʜʞʝʥʽ ʽʥʬʝʢʮʽʾ ʟʘ ʣʽʥʽʶ ʜʝʤʘʨʢʘʮʽʡʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʫ ʞʠʪʪʻʟʜʘʪʥʽ ʪʢʘʥʠʥʠ ʧʦ ʭʦʜʫ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ ʪʘ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʨʦʟʚʠʪʢʦʤ ʷʢ ʤʽʩʮʝʚʦʾ, ʪʘʢ ʽ 

ʟʘʛʘʣʴʥʦʾ ʛʥʽʡʥʦʾ ʽʥʬʝʢʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʟʘʛʦʻʥʥʷ ʦʩʢʦʣʢʦʚʦʾ ʨʘʥʠ ʧʦʣʷʛʘʻ ʚ 

ʨʦʟʚʠʪʢʫ ʤʦʞʣʠʚʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʈʘʥʦʚʘ ʽʥʬʝʢʮʽʷ - ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʞʠʚʠʭ ʪʢʘʥʠʥʘʭ, ʱʦ ʦʪʦʯʫʶʪʴ ʨʘʥʫ, ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʢʨʦʙʽʚ, ʱʦ 

ʧʨʦʥʠʢʣʠ ʚ ʥʝʾ ʚ ʤʦʤʝʥʪ ʧʦʨʘʥʝʥʥʷ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʰʢʦʜʞʝʥʥʷʤ ʪʘ ʨʫʡʥʘʮʽʻʶ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʠʭ ʚʦʛʥʠʱ 
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ʥʝʢʨʦʟʫ ʪʘ ʢʣʽʥʽʯʥʦ ʚʠʨʘʞʝʥʦʶ ʟʘʛʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ.  

ɺʘʨʽʘʥʪʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʰʢʦʜʞʝʥʥʷ): ʂʣʽʪʠʥʥʠʡ ʪʘ ʪʢʘʥʠʥʥʠʡ 

(ʧʝʨʚʠʥʥʽ ʦʩʝʨʝʜʢʠ ʫʰʢʦʜʞʝʥʥʷ). ʆʨʛʘʥʥʦ-ʩʠʩʪʝʤʥʠʡ (ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʥʘ 

ʜʠʩʪʘʥʮʽʾ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʚʦʛʥʠʱʘ). ʆʨʛʘʥʽʟʤʦʚʠʡ (ʛʝʥʝʨʘʣʽʟʦʚʘʥʽ ʬʦʨʤʠ 

ʽʥʬʝʢʮʽʾ, ʱʦ ʚʨʘʞʘʶʪʴ ʦʨʛʘʥʽʟʤ ʟʘʛʘʣʦʤ). 

ɻʦʩʪʨʽ ʬʦʨʤʠ: ɸʝʨʦʙʥʘ (ʛʥʽʡʥʘ) ʽʥʬʝʢʮʽʷ: ʥʘʛʥʦʻʥʥʷ ʨʘʥʠ, ʨʘʥʦʚʘ 

ʽʥʬʝʢʮʽʷ. ɸʙʩʮʝʩ ʨʘʥʦʚʦʛʦ ʢʘʥʘʣʫ, ʧʦʨʦʞʥʠʥʠ, ʦʨʛʘʥʫ;ʥʘʚʢʦʣʦʨʘʥʝʚʘ ʬʣʝʛʤʦʥʘ 

(ʫ ʬʦʨʤʽ ʮʝʣʶʣʽʪʫ, ʤʽʦʟʠʪʫ, ʬʘʩʮʽʾʪʫ, ʦʩʪʠʪʫ ʘʙʦ ʾʭ ʧʦʻʜʥʘʥʴ). ɻʥʽʡʥʠʡ ʟʘʪʽʢ. 

ɸʥʘʝʨʦʙʥʘ ʽʥʬʝʢʮʽʷ: ʤʦʥʦʽʥʬʝʢʮʽʾ, ʧʦʣʽʤʽʢʨʦʙʥʽ (ʩʠʥʝʨʛʽʯʥʽ) ʽʥʬʝʢʮʽʾ. 

ʍʨʦʥʽʯʥʽ ʬʦʨʤʠ: 

ʍʨʦʥʽʯʥʝ ʥʘʛʥʦʻʥʥʷ: 

ʘ) ʤ'ʷʢʠʭ ʪʢʘʥʠʥ (ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʽʩʥʫʚʘʥʥʷ ʛʥʽʡʥʠʭ 

ʧʦʨʦʞʥʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʢʽʩʪʢʦʚʽ ʪʘ/ʘʙʦ ʤ'ʷʢʦʪʢʘʥʽ ʩʝʢʚʝʩʪʨʠ; ʩʪʦʨʦʥʥʽ ʪʽʣʘ). 

ʙ) ʧʨʦʣʝʞʥʽ (ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʧʦʨʫʰʝʥʥʷ ʪʨʦʬʽʢʠ 

ʪʢʘʥʠʥ). 

ʍʨʦʥʽʯʥʘ ʨʘʥʦʚʘ ʽʥʬʝʢʮʽʷ (ʚʽʜʢʨʠʪʽ, ʟʘʢʨʠʪʽ ʪʘ ʩʚʠʱʝʚʽ ʬʦʨʤʠ): 

ʌʘʩʮʽʾʪ, ʪʝʥʜʦʚʘʛʽʥʽʪ, ʦʩʪʝʦʤʽʻʣʽʪ 

ʍʨʦʥʽʯʥʽ ʧʦʣʽʤʽʢʨʦʙʥʽ ʽʥʬʝʢʮʽʾ: 

ʘ) ʧʨʦʛʨʝʩʫʶʯʘ ʩʠʥʝʨʛʽʯʥʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʛʘʥʛʨʝʥʘ; 

ʙ) ʭʨʦʥʽʯʥʘ ʧʨʦʙʫʨʘʚʣʶʶʯʘ ʚʠʨʘʟʢʘ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʜʽʣʷʥʮʽ ʨʘʥʠ ʧ'ʷʪʠ ʢʣʘʩʠʯʥʠʭ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ: ʙʽʣʴ, ʛʽʧʝʨʝʤʽʷ, 

ʥʘʙʨʷʢ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ. 

ʄʘʥʽʬʝʩʪʘʮʽʷ ʩʠʥʜʨʦʤʫ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʉʉɺʆ). 

ʇʦʻʜʥʘʥʥʷ ʧʝʨʰʠʭ ʪʘ ʜʨʫʛʠʭ ʦʟʥʘʢ. ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʩʮʝʚʠʤ ʽʥʬʝʢʮʽʡʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ. ʇʨʠ ʜʨʫʛʦʤʫ ʥʝʦʙʭʽʜʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʢʦʥʢʨʝʪʥʦʾ ʬʦʨʤʠ ʚʽʩʮʝʨʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʚʠʩʦʢʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʝʧʩʠʩʫ. 

ʊʨʝʪʽʡ ʚʘʨʽʘʥʪ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʧʩʠʩ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ʂɸʈɼɯʆʇʈʆʊɽʂʊʀɺʅʆɰ ʌɸʈʄɸʂʆʊɽʈɸʇɯɰ ʋ 

ʃɯʂʋɺɸʅʅɯ ɻʆʉʊʈʆɻʆ ɯʅʌɸʈʂʊʋ ʄɯʆʂɸʈɼɸ 

 

ʐʧʘʢ ɺʦʣʦʜʠʤʠʨ ɸʥʜʨʽʡʦʚʠʯ 

ʉʘʚʽʥʘ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʦʩʪʨʠʡ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ - ʮʝ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʥʝʢʨʦʟ ʧʝʚʥʦʾ 

ʜʽʣʷʥʢʠ ʩʝʨʮʷ ʚʥʘʩʣʽʜʦʢ ʙʣʦʢʫʚʘʥʥʷ ʢʨʦʚʦʪʦʢʫ ʯʝʨʝʟ ʢʦʨʦʥʘʨʥʽ ʘʨʪʝʨʽʾ. ʎʝ 

ʛʦʩʪʨʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʚʠʤʘʛʘʻ ʪʝʨʤʽʥʦʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɯʥʬʘʨʢʪ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ ʚ ʩʝʨʮʝʚʦʤʫ ʤ'ʷʟʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʚʘʣʽʜʠʟʘʮʽʾ, 

ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʩʤʝʨʪʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ 

ʤʝʜʠʮʠʥʽ, ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʽʰʝʤʽʯʥʫ 

ʭʚʦʨʦʙʫ ʩʝʨʮʷ, ʟʨʦʩʪʘʻ. ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

(ɺʆʆɿ), ʫ 2019 ʨʦʮʽ ʚʽʜ ʩʝʨʮʝʚʠʭ ʥʘʧʘʜʽʚ ʧʦʤʝʨʣʦ ʙʣʠʟʴʢʦ 8,9 ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ. 

ʑʦʨʽʯʥʦ ʚ ʉʐɸ ʨʝʻʩʪʨʫʻʪʴʩʷ 800 000 ʣʶʜʝʡ ʟ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ, ʟ 

ʷʢʠʭ 213 000 ʧʦʤʠʨʘʶʪʴ. ɼʘʥʽ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʦʩʧʽʪʘʣʴʥʘ 

ʩʤʝʨʪʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ ʩʪʘʥʦʚʠʪʴ 2-5% ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʭʘʥʽʯʥʦʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʪʘ 6-10% ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʩʝ ʱʝ ʥʠʟʴʢʠʡ ʫ ʨʝʘʣʴʥʽʡ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɿʛʽʜʥʦ ʟ ʨʝʻʩʪʨʘʤʠ ʚʽʥ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 13 ʜʦ 27%. ʈʽʚʝʥʴ 

ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʫ ʩʪʘʥʦʚʠʪʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 28%, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʣʶʜʝʡ ʜʦ ʥʘʩʪʘʥʥʷ ʭʚʦʨʦʙʠ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɿ ʦʛʣʷʜʫ ʤʝʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʢʘʨʜʽʦʧʨʦʪʝʢʪʠʚʥʦʶ ʜʽʻʶ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʚʦʤʘ ʘʚʪʦʨʘʤʠ ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʧʦʰʫʢ ʚ ʙʘʟʽ 

ʜʘʥʠʭ PubMed, ScienceDirect ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ cardioprotective, acute 

myocardial infarction, pharmacological agent. ʄʠ ʦʙʤʝʞʠʣʠ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʩʪʘʥʥʽʤʠ ʜʝʩʷʪʴʤʘ ʨʦʢʘʤʠ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʽ ʨʝʟʫʣʴʪʘʪʠ.  
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʠʢʣʦʩʧʦʨʠʥ ɸ ʚʚʘʞʘʚʩʷ ʥʘʡʙʽʣʴʰ 

ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚ ʤʘʣʦʤʫ 

(n=58) ʧ̔ ʣʦʪʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʷʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ, ʘ ʩʘʤʝ ʟʤʝʥʰʝʥʥʷ 

ʜʽʣʷʥʢʠ ʥʝʢʨʦʟʫ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʚ ʜʦʟʽ 2.5 ʤʛ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ 

ʯʝʨʝʟʰʢʽʨʥʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ [1]. 

ʆʜʥʘʢ ʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʞʝ ʥʘ ʙʽʣʴʰʽʡ ʚʠʙʽʨʮʽ ʧʘʮʽʻʥʪʽʚ (n=800, 

n=410) ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʬʨʘʢʮʽʾ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ [2], 

ʧʦʢʨʘʱʝʥʥʷ ST-ʩʝʛʤʝʥʪʫ ʽ ʚʠʚʽʣʴʥʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ [3]. ʋ ʥʘʡʩʚʽʞʽʰʦʤʫ ʤʝʪʘ 

ʘʥʘʣʽʟʽ, ʱʦ ʚʢʣʶʯʘʻ 6 ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʧʽʜʩʫʤʢʫ, ʪʘʢʦʞ ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʢʣʦʩʧʦʨʠʥʫ ɸ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʣʘʮʝʙʦ [4]. 

ɸʜʝʥʦʟʠʥ. ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʟ ʘʜʝʥʦʟʠʥʦʤ. ʎʝʡ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ 

ʧʨʝʧʘʨʘʪ ʪʘʢʦʞ ʧʨʦʷʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʫ ʧʽʣʦʪʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʤʘʣʽʡ 

ʚʠʙʽʨʮʽ ʧʘʮʽʻʥʪʽʚ (n=256), ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʤʝʥʰʝʥʥʷ ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ [5]. 

ʆʜʥʘʢ ʫ ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ (n=2118), ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ, ʮʝ ʥʽʷʢ ʥʝ ʚʠʣʠʣʦʩʷ ʚ ʢʣʽʥʽʯʥʠʡ ʝʬʝʢʪ, ʥʝ ʚʠʷʚʠʚʰʠ 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ 6-ʤʽʩʷʯʥʠʡ 

ʧʝʨʽʦʜ [6].  

ʆʢʩʠʜ ʘʟʦʪʫ. ʍʦʯ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 250 

ʧʘʮʽʻʥʪʘʭ ʚʜʠʭʘʥʥʷ ʦʢʩʠʜʫ ʘʟʦʪʫ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʟʤʝʥʰʝʥʥʷ ʚʦʛʥʠʱʘ 

ʥʝʢʨʦʟʫ, ʮʝ ʚʠʷʚʠʣʦ ʧʦʢʨʘʱʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʚ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ [7]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʜʨʫʛʦʾ ʬʘʟʠ ʪʘʢʦʞ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʧʦʟʠʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦ ʟʤʝʥʰʝʥʥʶ ʩʤʝʨʪʥʦʩʪʽ [8]. 

ʂʘʨʧʝʨʝʪʠʜ. ʈʝʢʦʤʙʽʥʘʥʪʥʠʡ ʧʝʨʝʜʩʝʨʜʥʠʡ ʥʘʪʨʽʡʫʨʝʪʠʯʥʠʡ ʬʘʢʪʦʨ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʪʚʘʨʠʥʘʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʷʢ ʟʥʠʞʝʥʥʷ ʜʽʣʷʥʢʠ ʥʝʢʨʦʟʫ, ʪʘʢ ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ [9]. ʆʜʥʘʢ ʫ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʮʝʡ 

ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʙʫʚ ʥʽʚʝʣʴʦʚʘʥʠʡ ʟʨʦʩʪʘʥʥʷʤ ʣʽʢʘʨʥʷʥʦʾ ʩʤʝʨʪʥʦʩʪʽ [10]. ʅʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʜʘʣʴʰʽ ʧʦʰʫʢʠ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʥʘʪʨʽʡʫʨʝʪʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʽ ʫʞʝ ʦʪʨʠʤʘʥʦ ʜʝʷʢʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ [11], [12]. 

ɽʤʧʘʛʣʽʬʣʦʟʠʥ. ʉʧʨʠʷʪʣʠʚʽ ʜʘʥʽ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʘʞʢʦʩʪʽ ʽ ʩʤʝʨʪʥʦʩʪʽ 
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ʧʨʠ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʪʠʧʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʝʤʧʘʛʣʽʬʣʦʟʠʥʫ. ʋ ʚʝʣʠʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʱʦ ʧʨʦʚʦʜʠʣʦʩʷ ʫ 

ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ ʪʘ ʊʘʡʚʘʥʽ, ʙʫʣʦ ʚʠʷʚʣʝʥʝ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʫ ʫ ʪʽʻʾ ʛʨʫʧʠ ʧʘʮʻʥʪʽʚ, ʱʦ ʡʦʛʦ ʧʨʠʡʤʘʣʘ [13]. ʋ ʽʥʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʜʥʦʪʠʞʥʝʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʟʤʝʥʰʫʻ ʚʦʛʥʠʱʝ ʥʝʢʨʦʟʫ, ʟʙʝʨʽʛʘʻ ʬʨʘʢʮʽʶ ʚʠʢʠʜʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ [14]. 

ʂʦʣʭʽʮʠʥ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ ʧʨʦʷʚʠʚ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʫ 

ʟʤʝʥʰʝʥʥʽ ʚʦʛʥʠʱʘ ʥʝʢʨʦʟʫ ʽ ʨʽʚʥʷ ʪʨʦʧʦʥʽʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [15]. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʣʭʽʮʠʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ 

ʨʝʧʝʨʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʤʘʣʦ ʟʥʘʯʥʦ ʢʨʘʱʠʡ ʢʣʽʥʽʯʥʠʡ ʝʬʝʢʪ [16], ʥʽʞ ʪʨʠʚʘʣʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʠʟʴʢʠʭ ʜʦʟ ʢʦʣʭʽʮʠʥʫ ʧʽʩʣʷ ʚʠʧʘʜʢʫ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ [17].  

ʇʨʠʟʥʘʯʝʥʥʷ ʤʦʨʬʽʥʫ [18] ʪʘ ʤʘʣʠʭ ʜʦʟ ʘʣʴʪʝʧʣʘʟʠ [19] ʢʣʽʥʽʯʥʦʛʦ ʝʬʝʢʪʫ 

ʥʝ ʚʠʷʚʠʣʠ.  

ɺʠʩʥʦʚʢʠ. ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʦʰʫʢʫ ʢʘʨʜʽʦʧʨʦʪʝʢʪʠʚʥʠʭ ʬʘʨʤʘʢʦʧʨʝʧʘʨʘʪʽʚ ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ 

ʧʝʨʝʥʝʩʝʥʦʛʦ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʩʪʘʨʽ, ʜʘʚʥʦ ʚʽʜʦʤʽ ʤʝʜʠʯʥʽʡ ʥʘʫʮʽ ʧʨʝʧʘʨʘʪʠ, 

ʟʥʘʯʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʝʬʝʢʪʫ ʥʝ ʜʘʶʪʴ, ʘʙʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʨʝʧʝʨʬʫʟʽʥʦʶ ʪʝʨʘʧʽʻʶ. ʅʦʚʽ, ʨʝʢʦʤʙʽʥʘʥʪʥʽ ʪʘ ʧʨʝʧʘʨʘʪʠ 

ʪʘʨʛʝʪʥʦʾ ʪʝʨʘʧʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʙʘʛʘʪʦʦʙʽʮʷʶʯʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʠʧʨʘʚʜʦʚʫʻ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʮʶ ʛʘʣʫʟʴ ʜʦʩʣʽʜʞʝʥʴ.  
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ʆʎɯʅʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸɼɸʅʅʗ ʈɸʅʅʔʆɰ ʄʆɹɯʃɯɿɸʎɯɰ 

ʍɺʆʈʀʄ ʇɯʉʃʗ ʇɽʈɽʅɽʉɽʅʆɻʆ ɯʐɽʄɯʏʅʆɻʆ ɯʅʉʋʃʔʊʋ 

 

ʖʨʯʝʥʢʦ ɸʣʣʘ ɺʣʘʜʠʩʣʘʚʽʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʅʅ ʄʝʜʠʯʥʠʡ ɯʥʩʪʠʪʫʪ, ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

ʆʣʴʭʦʚʠʢ ɸʣʽʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʢ. ʬʽʟ. ʚʠʭ. 

ʋʥʽʚʝʨʩʘʣʴʥʘ ʢʣʽʥʽʢʘ çUNICAMè 

ʖʨʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʅʅ ʄʝʜʠʯʥʠʡ ɯʥʩʪʠʪʫʪ, ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

ɺʘʩʷʥʽʥʘ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʏʝʧʫʨʥʘ ʂʘʪʝʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʠ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʅʅ ʄʝʜʠʯʥʠʡ ɯʥʩʪʠʪʫʪ, ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʦʬʽʮʽʡʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʄʆɿ 2020 ʨʦʢʫ, ʚ ʋʢʨʘʾʥʽ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʥʦʩʪʽ ˉ 2 (100 000ï110 000 

ʩʤʝʨʪʝʡ, ʙʣʠʟʴʢʦ 14 % ʫʩʽʭ ʧʦʤʝʨʣʠʭ). ʑʦʨʦʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 100 000ï110 000 

ʽʥʩʫʣʴʪʽʚ, 30ï40 % ʭʚʦʨʠʭ ʥʘ ʽʥʩʫʣʴʪ ʧʦʤʠʨʘʶʪʴ ʫʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 30 ʜʥʽʚ ʽ ʜʦ 

50 % ï ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʽʜ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ; 20ï40 % ʭʚʦʨʠʭ, ʱʦ ʚʠʞʠʣʠ, 

ʩʪʘʶʪʴ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ ʽ ʣʠʰʝ ʙʣʠʟʴʢʦ 10 % ʧʦʚʝʨʪʘʶʪʴʩʷ 

ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ.  

ɿʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʭʚʦʨʠʭ ʥʘ ʽʥʩʫʣʴʪ. ɿʘ ʜʘʥʠʤʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʚʽʡʩʴʢʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟʘ 9 ʤʽʩʷʮʽʚ 2022 ʨʦʢʫ ʥʘ ʉʫʤʱʠʥʽ ʚʠʷʚʣʝʥʦ 2 759 

ʚʠʧʘʜʢʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʥʫʣʠʤ 2021 ʨʦʢʦʤ ï 2 593 ʚʠʧʘʜʢʠ. 

 

ʎʽʣʴ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʥʴʦʾ ʤʦʙʽʣʽʟʘʮʽʾ ʫ 

ʭʚʦʨʠʭ ʽʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʧʝʨʝʚʽʨʝʥʦ ʟʘʧʠʩʠ ʧʘʮʽʻʥʪʽʚ ʟ 

ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ, ʷʢʽ ʙʫʣʠ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʽ ʫ ʂʅʇ ʉʆʈ çʉʫʤʩʴʢʫ ʦʙʣʘʩʥʫ 

ʢʣʥ̔ʽʯʥʫ ʣʽʢʘʨʥʶè ʚ ʥʝʚʨʦʣʦʛʽʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ʙʨʠʛʘʜʦʶ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 6ï24 ʛʦʜ. ʧʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ ʽʥʩʫʣʴʪʫ ʟ ʢʚʽʪʥʷ 2019 ʨʦʢʫ 

ʢʚʽʪʝʥʴ 2023 ʨʦʢʫ.  

ɼʽʘʛʥʦʟ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʥʝʚʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʧʽʜ ʯʘʩ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ. ɺʠʙʽʨʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ 18ï80 ʨʦʢʽʚ ʽʟ 

ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʧʝʨʚʠʥʥʠʤ ʘʙʦ ʧʦʚʪʦʨʥʠʤ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʟ ʛʝʤʽʧʘʨʝʟʦʤ, 

ʙʝʟ ʧʦʨʫʰʝʥʴ ʩʚʽʜʦʤʦʩʪʽ ʪʘ, ʷʢʽ ʟʜʘʪʥʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʣʦʚʝʩʥʽ ʢʦʤʘʥʜʠ. 

ɹʫʣʘ ʟʨʦʙʣʝʥʘ ʚʠʙʽʨʢʘ ʧʘʮʽʻʥʪʽʚ ʚ ʢʽʣʴʢʦʩʪʽ 90 ʦʩʽʙ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 

ʪʨʠ ʛʨʫʧʠ: ʧʝʨʰʘ ʛʨʫʧʘ çʨʘʥʥʴʦʾè ï ʩʪʘʥʜʘʨʪʥʘ ʬʽʟʠʯʥʘ ʪʝʨʘʧʽʷ (30 ʦʩʽʙ): ʚ ʷʢʽʡ 

ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʤʦʙʽʣʽʟʘʮʽʶ ʜʦ 1,5 ʛʦʜʠʥ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 

24-48 ʛʦʜ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʽʥʩʫʣʴʪʫ; ʜʨʫʛʘ ʛʨʫʧʘ çʨʘʥʥʴʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʪʨʝʥʫʚʘʥʥʷè (30 ʦʩʽʙ) ï ʚ ʷʢʽʡ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʤʦʙʽʣʽʟʘʮʽʶ ʙʽʣʴʰʝ 3 ʛʦʜʠʥ 

ʥʘ ʜʦʙʫ ʯʝʨʝʟ 24ï48 ʛʦʜ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʽʥʩʫʣʴʪʫ ʪʘ ʪʨʝʪʷ ʛʨʫʧʘ çʜʫʞʝ ʨʘʥʥʴʦʾ 

ʽʥʪʝʥʩʠʚʥʦʾ ʤʦʙʽʣʽʟʘʮʽʾè (30 ʦʩʽʙ) ï ʫ ʷʢʽʡ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʤʦʙʽʣʽʟʘʮʽʶ 

ʙʽʣʴʰʝ 3 ʛʦʜʠʥ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 24 ʛʦʜ. 

ʉʪʘʥʜʘʨʪʥʘ ʬʽʟʠʯʥʘ ʪʝʨʘʧʽʷ ʚʢʣʶʯʘʣʘ ʩʠʜʽʥʥʷ, ʩʪʦʷʥʥʷ ʪʘ ʝʣʝʤʝʥʪʠ 

ʭʦʜʴʙʠ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʽ ʩʪʦʨʦʥʥʴʦʶ ʜʦʧʦʤʦʛʦʶ. ʉʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ, ʘ ʤʦʙʽʣʽʟʘʮʽʷ ʚʢʣʶʯʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʦʷʯʦʛʦ ʣʽʞʢʘ ʪʘ ʽʥʚʘʣʽʜʥʦʛʦ ʚʽʟʢʘ.  

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʘʤʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ, ʨʘʥʥʻ 

ʽʥʪʝʥʩʠʚʥʝ ʪʨʝʥʫʚʘʥʥʷ ʚʢʣʶʯʘʣʦ ï ʩʠʜʽʥʥʷ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʦʙʪʷʞʫʚʘʯʘʤʠ ʜʣʷ 

ʪʨʝʥʫʚʘʥʴ ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ, ʤôʷʟʦʚʦʾ ʩʠʣʠ ʪʫʣʫʙʘ, ʭʦʜʴʙʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʛʦʚʦʾ ʜʦʨʽʞʢʠ. ɺʠʩʦʢʦʽʥʪʝʥʩʠʚʥʽ ʪʨʝʥʫʚʘʥʥʷ ʚʢʣʶʯʘʣʠ ʨʘʥʥʶ ʚʝʨʪʠʢʘʣʽʟʘʮʽʶ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʚʝʨʪʠʢʘʣʽʟʘʪʦʨʘ ʽ ʧʽʜʡʦʤʥʠʢʘ ɻʫʣʴʜʤʘʥʘ ʟ 

ʧʦʜʘʣʴʰʦʶ ʽʥʪʝʥʩʠʚʥʦʶ ʨʦʙʦʪʦʶ ʥʘ ʙʽʛʦʚʽʡ ʜʦʨʽʞʮʽ.  

ɺʝʩʴ ʧʨʦʮʝʩ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʧʨʦʚʦʜʠʚʩʷ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʟʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ: ʩʘʪʫʨʘʮʽʷ ʥʝ ʤʝʥʰʝ 95 %, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʥʘ ʦʙʦʭ ʢʽʥʮʽʚʢʘʭ ʥʝ 



262 

ʤʝʥʰʝ ʥʽʞ 100/60 ʽ ʥʝ ʙʽʣʴʰʝ 160/100 ʤʤ. ʨʪ. ʩʪ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʢʦʨʠʛʫʚʘʥʥʷ ʚ ʩʪʘʜʽʾ ʧʘʪʝʨʥʫ ʭʦʜʠ Initial ʽ Mid ï Stance, 

ʱʦ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʥʦʨʤʘʣʴʥʽʡ ʭʦʜʽ ʧʘʮʽʻʥʪʘ ʧʽʩʣʷ ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ. 

ʂʨʽʤ ʮʴʦʛʦ, ʧʘʮʽʻʥʪʫ ʜʘʚʘʣʠʩʷ ʘʢʪʠʚʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʚʧʨʘʚʠ ï ʨʦʟʛʠʥʘʥʥʷ 

ʫʨʘʞʝʥʦʾ ʢʽʥʮʽʚʢʠ ʚ ʧʦʣʦʞʝʥʥʽ ʩʪʦʷʯʠ, ʧʨʦʧʨʽʦʮʝʧʪʠʚʥʘ ʥʝʡʨʦʤôʷʟʦʚʘ 

ʬʘʩʠʣʽʪʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʚʠʢʠʜʘʥʥʷ ʩʪʝʛʦʥ ʟ ʦʙʪʷʞʫʚʘʯʘʤʠ, ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʪʘʟʫ ʽʟ 

ʚʠʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʩʪʦʷʯʠ ʧʘʨʘʣʝʣʴʥʦ ʪʘ ʜʠʚʣʷʯʠʩʴ ʥʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʝ 

ʜʟʝʨʢʘʣʴʥʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʦʩʪʫʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʢʦʨʝʛʫʚʘʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʫ ʰʢʘʣʫ ʈʝʥʢʽʥʘ (mRS). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʫ ʛʨʫʧʽ ʨʘʥʥʴʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ ʫ 17 ʦʩʽʙ ʩʧʦʩʪʝʨʽʛʘʚʩʴ 

ʧʝʨʝʭʽʜ ʟ ʧʦʤʽʨʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3) ʥʘ 

ʨʽʚʝʥʴ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʪʪʻʚʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=1), 13 ʦʩʽʙ - ʟ 

ʧʦʤʽʨʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3) ʧʝʨʝʡʰʣʠ ʥʘ 

ʨʽʚʝʥʴ ʣʝʛʢʦʛʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=2). 

ʋ ʛʨʫʧʽ ʨʘʥʥʴʦʾ ʟʚʠʯʘʡʥʦʾ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ 15 ʦʩʽʙ ʟ ʧʦʤʽʨʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3) ʧʦʢʨʘʱʠʣʠ ʩʚʽʡ ʩʪʘʥ ʜʦ ʨʽʚʥʷ ʣʝʛʢʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=2) ʽ 15 ʦʩʽʙ ʟ ʧʦʤʽʨʥʦ-ʪʷʞʢʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=4) ʧʦʢʘʟʘʣʠ ʧʦʢʨʘʱʝʥʥʷ ʜʦ 

ʨʽʚʥʷ ʧʦʤʽʨʥʠʭ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3) 

ʋ ʛʨʫʧʽ ʜʫʞʝ ʨʘʥʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʤʦʙʽʣʽʟʘʮʽʾ ʫ 12 ʦʩʽʙ ʧʦʢʨʘʱʠʚʩʴ ʩʪʘʥ ʟ 

ʨʽʚʥʷ ʧʦʤʽʨʥʠʭ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3) ʜʦ ʣʝʛʢʦʛʦ 

ʨʽʚʥʷ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=2), ʫ 16 ʦʩʽʙ ʟ 

ʧʦʤʽʨʥʦ-ʪʷʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=4) 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʜʦ ʨʽʚʥʷ ʟ ʧʦʤʽʨʥʠʤ ʧʦʨʫʰʝʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (mRS=3), ʪʘ 2 ʦʩʦʙʠ ʩʪʘʥ ʷʢʠʭ ʥʘʞʘʣʴ ʟʘʣʠʰʠʚʩʴ 

ʥʘ ʪʦʤʫ ʞ ʧʦʤʽʨʥʦ-ʪʷʞʢʦʤʫ ʨʽʚʥʽ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

(mRS=4). 
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ɺʠʩʥʦʚʦʢ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʥʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʾ ʤʦʙʽʣʽʟʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ 

ʽʰʝʤʽʯʥʦʛʦ ʽʥʩʫʣʴʪʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʘ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ ʧʦʢʘʟʘʣʘ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʪʞʝ, ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ ʜʫʞʝ ʨʘʥʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʾ 

ʤʦʙʽʣʽʟʘʮʽʾ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʯʝʨʝʟ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ʉʋʏɸʉʅʀʁ ʇʆɻʃʗɼ ʅɸ ʍʈʆʅɯʏʅʀʁ ɽʅɼʆʄɽʊʈʀʊ 

 

ʗʢʦʙ ɸʣʴʦʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ʇʝʯʝʨʷʛʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥa, 

ʢ.ʤʝʜ.ʥ., ʘʩʠʩʪʝʥʪʢʘ ʢʘʬʝʜʨʠ ʘʢʫʰʝʨʩʪʚʘ, 

ʛʽʥʝʢʦʣʦʛʽʾ ʪʘ ʧʝʨʠʥʘʪʦʣʦʛʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions. ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ 

ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʤʘʶʪʴ ʭʨʦʥʽʯʥʽ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ 

ʤʘʣʦʛʦ ʪʘʟʘ, ʦʩʦʙʣʠʚʦ ʤʘʪʢʠ. ɹʽʣʴʰ ʥʽʞ 80% ʞʽʥʦʢ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 21-45 ʨʦʢʽʚ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʠʡ ʝʥʜʦʤʝʪʨʠʪ (ʍɽ). ʍʨʦʥʽʯʥʠʡ ʝʥʜʦʤʝʪʨʠʪ ʻ 

ʧʦʰʠʨʝʥʠʤ ʩʪʘʥʦʤ, ʘʣʝ ʪʦʯʥʽ ʧʨʠʯʠʥʠ, ʯʝʨʝʟ ʷʢʽ ʚʽʥ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ, ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʚʽʜʦʤʠʤʠ ʚ ʛʘʣʫʟʽ 

ʜʦʧʦʤʽʞʥʦʾ ʨʝʧʨʦʜʫʢʮʽʾ. ʈʦʤʝʨʦ ʈ., 2016 ʚʢʘʟʘʚ, ʱʦ 15% ʙʝʟʧʣʽʜʥʠʭ ʞʽʥʦʢ, ʷʢʽ 

ʧʨʦʡʰʣʠ ʮʠʢʣʠ ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ, ʤʘʣʠ ʍɽ, ʘ ʨʽʚʝʥʴ 

ʧʦʰʠʨʝʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʨʝʮʠʜʠʚʥʦʶ ʥʝʚʜʘʯʝʶ ʽʤʧʣʘʥʪʘʮʽʾ ʜʦʩʷʛʘʚ 42%. 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ʇʦʰʠʨʶʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʜʘʥʫ ʧʘʪʦʣʦʛʽʶ, ʩʧʠʨʘʶʯʠʩʴ 

ʥʘ ʜʘʥʽ ʟʘʨʫʙʽʞʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʤʘʶʪʴ ʩʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʭʨʦʥʽʯʥʠʡ 

ʝʥʜʦʤʝʪʨʠʪ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɯʥʦʟʝʤʥʽ ʣʽʪʝʨʘʪʫʨʥʽ 

ʜʞʝʨʝʣʘ ʪʘ ʥʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʭʨʦʥʽʯʥʦʛʦ 

ʝʥʜʦʤʝʪʨʠʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺʽʜʩʫʪʥʷ ʻʜʠʥʘ 

ʢʦʥʮʝʧʮʽʷ ʧʘʪʦʛʝʥʝʟʫ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʪʝʨʘʧʽʾ ʭʨʦʥʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʠʪʫ. 

ʍʨʦʥʽʯʥʠʡ ʝʥʜʦʤʝʪʨʠʪ ʻ ʩʪʘʥʦʤ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʤʠʨʥʦʛʦ 

ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʤʽʞ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʛʦʩʧʦʜʘʨʷ ʚ 

ʝʥʜʦʤʝʪʨʽʾ. ʎʝ ʩʪʽʡʢʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤʘʪʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʩʪʨʦʤʽ ʝʥʜʦʤʝʪʨʽʶ, ʚʦʛʥʠʱʝʚʦʶ 

ʣʽʤʬʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʧʩʝʚʜʦʩʪʨʘʪʠʬʽʢʘʮʽʻʶ ʟʘʣʦʟ. 
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ʍʨʦʥʽʯʥʠʡ ʝʥʜʦʤʝʪʨʠʪ ʯʘʩʪʦ ʧʨʦʪʽʢʘʻ ʙʝʟʩʠʤʧʪʦʤʥʦ, ʞʽʥʢʘ ʤʦʞʝ ʥʘʚʽʪʴ 

ʥʝ ʧʽʜʦʟʨʶʚʘʪʠ, ʱʦ ʤʘʻ ʜʘʥʫ ʧʘʪʦʣʦʛʽʶ, ʘ ʚʠʷʚʠʪʠ ʾʾ ʫ ʨʘʟʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʦʛʣʷʜʫ ʫ ʛʽʥʝʢʦʣʦʛʘ. ʇʨʦʪʝ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʍɽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʙʽʣʴ ʫ ʜʽʣʷʥʮʽ ʪʘʟʫ, ʘʥʦʤʘʣʴʥʠʤʠ 

ʤʘʪʢʦʚʠʤʠ ʢʨʦʚʦʪʝʯʘʤʠ, ʜʠʩʧʘʨʝʫʥʽʻʶ, ʣʝʡʢʦʨʝʻʶ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʠʯʠʥʦʶ 

ʪʘʢʦʛʦ ʩʪʘʥʫ ʻ ʟʚʠʯʘʡʥʽ ʙʘʢʪʝʨʽʾ ï ʩʪʨʝʧʪʦʢʦʢʠ, ʢʠʰʢʦʚʘ ʧʘʣʠʯʢʘ, ʝʥʪʝʨʦʢʦʢʠ.  

ʅʘʷʚʥʽʩʪʴ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʨʦʚʦʢʫʻ ʟʤʽʥʠ ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʤʘʪʢʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʬʝʨʪʠʣʴʥʽʩʪʴ. ɺʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʜʝʮʠʜʫʘʣʽʟʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʤʽʩʮʝʚʽ ʽʤʫʥʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʝʥʜʦʤʝʪʨʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʜʘʣʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ. ʇʨʦʪʝ, ʞʽʥʢʘ ʟ ʝʥʜʦʤʝʪʨʠʪʦʤ ʤʦʞʝ ʟʘʚʘʛʽʪʥʽʪʠ ʧʽʩʣʷ ʧʨʘʚʠʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

Cicinelli E, 2019 ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦʙ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʢʨʠʪʝʨʽʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʭʨʦʥʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʠʪʫ ʥʘ ʦʩʥʦʚʽ ʛʽʩʪʝʨʦʩʢʦʧʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ, 

ʛʽʩʪʝʨʦʩʢʦʧʽʷ ʚʚʘʞʘʻʪʴʩʷ ʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʽʘʛʥʦʩʪʠʢʠ.  

ʗʢʱʦ ʭʨʦʥʽʯʥʠʡ ʝʥʜʦʤʝʪʨʠʪ ʥʝ ʙʫʜʝ ʩʚʦʻʯʘʩʥʦ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ, ʚʽʥ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʧʦʚʪʦʨʥʦʾ ʥʝʚʜʘʯʽ 

ʝʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʟʘʧʣʽʜʥʝʥʥʷ. ʇʦʚʪʦʨʥʽ ʥʝʚʜʘʯ ̔ ʯʝʨʝʟ ʭʨʦʥʽʯʥʠʡ 

ʝʥʜʦʤʝʪʨʠʪ ʩʧʨʠʯʠʥʷʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʨʝʩ, ʨʦʟʯʘʨʫʚʘʥʥʷ ʪʘ ʬʽʥʘʥʩʦʚʠʡ 

ʪʷʛʘʨ ʜʣʷ ʧʘʨ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʩʢʣʘʜʥʝʥʴ ʽʟ ʚʠʱʠʤ ʨʠʟʠʢʦʤ. 

ʂʦʤʧʣʝʢʩʥʘ ʪʝʨʘʧʽʷ ʭʨʦʥʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʠʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʝʪʽʦʣʦʛʽʯʥʦ ʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ, ʝʪʘʧʥʦʶ ʽ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʽ ʜʫʞʝ 

ʨʝʪʝʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ. ʇʦʩʣʘʙʠʪʠ ʚʧʣʠʚ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʘ ʙʝʟʧʣʽʜʜʷ 

ʜʦʟʚʦʣʷʻ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʷ. 

ʍʦʨʦʰʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘʤʠ, ʟʛʽʜʥʦ ʟ ʨʽʟʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʬʝʨʪʠʣʴʥʦʩʪʽ ʪʘ 

ʫʩʧʽʰʥʦʾ ʚʘʛʽʪʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʦʢ.  

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʜʨʫʛʠʡ ʝʪʘʧ ʣʽʢʫʚʘʥʥʷ. ʎʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʮʝʧʪʦʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʝʥʜʦʤʝʪʨʽʷ: ʥʝʛʦʨʤʦʥʘʣʴʥʝ (ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʝ ʣʽʢʫʚʘʥʥʷ, 

ʬʽʟʽʦʪʝʨʘʧʽʷ, ʙʘʣʴʥʝʦʪʝʨʘʧʽʷ) ʽ ʛʦʨʤʦʥʘʣʴʥʝ (ʛʝʩʪʘʛʝʥʠ ʘʙʦ ʟʘʤʽʩʥʘ ʛʦʨʤʦʥʘʣʴʥʘ 

ʪʝʨʘʧʽʷ). 
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ɺʠʩʥʦʚʢʠ./Conclusions. ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʠʪʫ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʩʪʽʡʢʝ ʥʝʣʽʢʦʚʘʥʝ ʟʘʧʘʣʝʥʥʷ ʤʦʞʝ ʤʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʘʮʽʻʥʪʦʢ ʽʟ ʮʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ʂʦʤʙʽʥʦʚʘʥʝ ʧʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʠʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʜʦʤʝʪʨʽʶ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʧʣʦʜʦʚʦʛʦ ʷʡʮʷ. ɺʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ 

ʫʚʘʛʠ ʜʘʥʽʡ ʧʘʪʦʣʦʛʽʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚôʷ ʞʽʥʢʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ ï ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ. 
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ʇʈʆɻʅʆɿʀ ɺʀɾʀɺɸʅʅʗ ʇɯʉʃʗ ɿʋʇʀʅʂʀ ʉɽʈʎʗ ʏʀ ɼʀʍɸʅʅʗ ʋ 

ɺɯɼɼɯʃɽʅʅʗʍ ʈɽɸʅɯʄɸʎɯɰ ɺ ɺɯʁʉʔʂʆɺʀʍ ɻʆʉʇɯʊɸʃʗʍ ʋʂʈɸɰʅʀ 

 

ʗʱʝʥʢʦ ɺʘʣʝʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʗʚʪʫʰʝʥʢʦ ɸʣʽʥʘ ɭʚʛʝʥʽʚʥʘ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ɹʽʪʯʫʢ ʄʠʢʦʣʘ ɼʝʥʠʩʦʚʠʯ 

ʢ. ʤ. ʥ. ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʩʪʨʝʥʦʾ 

ʪʘ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ɿʫʧʠʥʢʘ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʝʨʡʦʟʥʦʶ ʢʣʽʥʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʫʧʠʥʢʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʫʯʘʩʪʶ 

ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʜʦ ʚʽʜʜʽʣʝʥʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʧʦʢʘʟʘʣʦ ʱʦ 

ʚʠʞʠʚʘʥʥʷ ʥʝ ʧʦʢʨʘʱʠʣʦʩʷ.  

ʇʘʮʽʻʥʪʠ ʚʠʞʠʚʘʶʪʴ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ ʷʢʱʦ ʩʝʨʮʝ ʚʜʘʻʪʴʩʷ ʟʘʧʫʩʪʠʪʠ 

ʧʨʦʪʷʛʦʤ 6-7 ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʫʧʠʥʢʠ. ʉʝʨʮʝʚʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʜʠʭʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʨʫʰʝʥʽ, ʯʘʩʪʦ ʭʚʦʨʽ ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʦʾ ʢʘʨʜʽʦʨʝʘʥʽʤʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʆʮʽʥʠʪʠ ʚʠʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʨʝʘʥʽʤʘʮʽʡʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʧʨʦʪʷʛʦʤ 1 ʨʦʢʫ, ʷʢʽ ʧʝʨʝʞʠʣʠ ʟʫʧʠʥʢʫ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ 

ʜʠʭʘʥʥʷ. ɸʥʘʣʽʟʫʚʘʪʠ ʬʘʢʪʦʨʠ ʨʠʢʫ, ʷʢʽ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʚʠʞʠʚʘʥʥʷ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ. 

ʄʠ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ʪʨʴʦʭ ʚʽʡʩʴʢʦʚʠʭ ʛʦʩʧʽʪʘʣʽʚ ʂʠʾʚʩʴʢʦʛʦ, 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʪʘ ʇʦʣʪʘʚʩʴʢʦʛʦ. ʎʽ ʣʽʢʘʨʥʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʥʘʜʘʶʪʴ 

ʪʨʝʪʠʥʥʫ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ ʤʘʡʞʝ 1 ʤʽʣʴʡʦʥʫ ʜʦʨʦʩʣʠʭ. ʂʦʞʥʘ ʟ ʣʽʢʘʨʝʥʴ ʤʘʻ 

ʧʨʠʙʣʠʟʥʦ 100 ʣʽʞʦʢ ʫ ʚʽʜʜʽʣʝʥʥʷʭ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʥʠʭ 

ʧʝʨʝʙʫʚʘʻ ʥʝʟʣʽʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʠʭ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ 

ʜʽʡ. 
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ʄʠ ʧʝʨʝʛʣʷʥʫʣʠ ʤʝʜʠʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʩʪʦʩʦʚʥʦ ʟʫʧʠʥʢʠ ʩʝʨʮʷ ʪʘ 

ʜʠʭʘʥʥʷ ʟ 1 ʩʽʯʥʷ 2022 ʨʦʢʫ ʧʦ 1 ʩʽʯʥʷ 2023 ʨʦʢʫ. ʋʩʽ ʟʘʧʠʩʠ ʩʪʦʩʫʚʘʣʠʩʷ ʣʠʰʝ 

ʚʽʜʜʽʣʝʥʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ. ɹʫʣʦ ʚʠʢʣʶʯʝʥʦ ʚʠʧʘʜʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʘʤʧʫʪʘʮʽʷʤʠ 

ʢʽʥʮʽʚʦʢ, ʦʧʽʢʘʤʠ. ɹʫʣʦ ʚʢʣʶʯʝʥʦ ʚʠʧʘʜʢʠ ʟ ʢʦʥʪʫʟʽʻʶ, ʦʩʢʦʣʢʦʚʠʤʠ 

ʧʦʨʘʥʝʥʥʷʤʠ, ʚʦʛʥʝʧʘʣʴʥʠʤʠ ʨʘʥʘʤʠ. ʊʘʢʦʞ ʚʠʢʣʶʯʘʣʠ ʧʘʮʽʻʥʪʽʚ ʷʢʽ ʥʝ 

ʧʦʪʨʝʙʫʚʘʣʠ ʉʃʈ, ʜʝʬʽʙʨʠʣʷʮʽʾ, ʢʘʨʜʽʦʚʝʨʩʽʾ ʪʘ ʝʢʩʪʨʝʥʦʾ ʘʙʦ ʤʝʭʘʥʽʯʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ʇʝʨʝʛʣʷʥʫʚʰʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʽʟ ʤʝʜʠʯʥʠʭ ʟʘʧʠʩʽʚ ʧʘʮʽʻʥʪʽʚ, 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʨʦʧʦʨʮʽʶ ʚʠʞʠʚʘʥʥʷ, ʧʦʜʽʣʠʚʰʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʷʢʽ ʚʠʞʠʣʠ ʥʘ ʧʘʮʽʻʥʪʽʚ ʷʢʽ ʤʘʣʠ ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ. ʊʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʪʨʠʚʘʣʽʩʪʴ 

ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ ʨʝʘʥʽʤʘʮʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 

ʈʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʞʠʚʘʥʥʷ ʜʦʨʽʚʥʶʚʘʚ p Ò 0,25. ɼʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ 24 ʛʦʜʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʝʣʽ ʧʨʦʧʦʨʮʽʡʥʠʭ 

ʥʝʙʝʟʧʝʢ ʂʦʢʩʘ.  

ʈʝʟʫʣʴʪʘʪʠ: ɿʘʛʘʣʦʤ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 500 ʚʽʡʩʴʢʦʚʠʭ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʢʦʥʪʫʟʽʾ, ʦʩʢʦʣʢʦʚʽ ʨʘʥʠ, ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ. ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ ʚʜʘʣʦʩʷ ʨʝʘʥʽʤʫʚʘʪʠ 70%, 30% ʚʠʞʠʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ, 20% 

ʚʠʞʠʣʠ ʜʦ 3 ʤʽʩʷʮʽʚ, 20 ʜʦ 1 ʨʦʢʫ. ʌʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʩʤʝʨʪʥʦʩʪʽ ʙʫʣʠ: 

ʝʣʝʢʪʨʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʝʟ ʧʫʣʴʩʫ, ʘʩʠʩʪʦʣʽʷ, ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʧʝʨʰʘ 

ʜʦʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ ʥʘ ʧʦʣʽ ʙʦʶ, ʯʘʩ ʟʘ ʷʢʠʡ ʚʜʘʣʦʩʷ ʜʦʩʪʘʚʠʪʠ ʚʽʡʩʴʢʦʚʠʭ ʜʦ 

ʛʦʩʧʽʪʘʣʶ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʉʃʈ ʩʢʣʘʜʘʣʘ 19 ʭʚʠʣʠʥ. ʏʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ ʚ ʷʢʠʭ ʥʝ 

ʙʫʣʦ ʚʽʜʥʦʚʣʝʥʦ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʜʠʭʘʥʥʷ, ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ 

ʉʃʈ. 

ʋ ʦʜʥʦʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʣʽʢʘʨʽʚ ʛʦʩʧʽʪʘʣʷ ʽ ʚʠʞʠʚʘʥʥʷʤ ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʾ ʉʃʈ (p = 0,68), 

ʚʠʞʠʚʘʥʥʷʤ ʜʦ ʚʠʧʠʩʢʠ ʟ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ (p = 0,43) ʘʙʦ 

ʚʠʞʠʚʘʥʥʷʤ ʜʦ ʚʠʧʠʩʢʠ ʟ ʣʽʢʘʨʥʽ (p = 0,18). ɹʽʣʴʰʘ ʪʨʠʚʘʣʽʩʪʴ ʩʝʨʮʝʚʦ 

ʣʝʛʝʥʝʚʦʾ ʨʝʘʥʽʤʘʮʽʾ ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʧʨʦʪʷʛʦʤ 

24 ʛʦʜʠʥ ʧʽʩʣʷ ʟʫʧʠʥʢʠ, ʪʘ ʦʪʨʠʤʘʥʠʤʠ ʨʘʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʙʦʶ. 
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ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʩʝʨʮʝʚʦ 

ʣʝʛʝʥʝʚʦʾ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʚʠʞʠʚʘʥʥʷʤ ʜʦ ʤʦʤʝʥʪʫ ʚʠʧʠʩʢʠ ʟ ʣʽʢʘʨʥʽ ʩʝʨʝʜ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʙʦ ʘʩʠʩʪʦʣʽʻʶ ʘʙʦ ʩʝʨʝʜ ʪʠʭ, ʫ 

ʢʦʛʦ ʙʫʣʠ ʽʥʰʽ ʟʫʧʠʥʝʥʽ ʨʠʪʤʠ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʩʤʝʨʪʥʦʩʪʽ, 

ʩʝʨʝʜ ʚʽʡʩʴʢʦʚʠʭ ʷʢʽ ʦʪʨʠʤʘʣʠ ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ ʚ ʜʽʣʷʥʢʘʭ ʚʝʣʠʢʠʭ 

ʩʫʜʠʥ. 

ɺʠʩʥʦʚʦʢ: ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʦʛʦ 

ʧʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

ʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʫʣʴʩʫ ʘʙʦ ʘʩʠʩʪʦʣʽʻʶ. ʅʝʟʘʣʝʞʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʤʝʨʪʽ 

ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʜʠʭʘʥʥʷ ʚ ʚʽʜʜʽʣʝʥʽ 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʙʫʣʠ: ʚʠʜ ʧʦʨʘʥʝʥʥʷ (ʢʦʥʪʫʟʽʷ, ʦʩʢʦʣʢʦʚʽ ʧʦʨʘʥʝʥʥʷ, 

ʚʦʛʥʝʧʘʣʴʥʽ ʧʦʨʘʥʝʥʥʷ),ʩʝʨʮʝʚʠʭ ʨʠʪʤʽʚ, ʪʨʠʚʘʣʽʩʪʴ ʉʃʈ. 

ʌʘʢʪʦʨʘʤʠ ʧʽʟʥʴʦʾ ʩʤʝʨʪʽ, ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 5-6 ʤʽʩʷʮʽʚ, ʙʫʣʠ ʚʠʜ 

ʧʦʨʘʥʝʥʥʷ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʉʃʈ. ʆʩʥʦʚʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʧʘʜʢʽʚ ʟʫʧʠʥʢʠ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʘʜʝʢʚʘʪʥʝ 

ʥʘʜʘʥʥʷ ʛʦʩʧʽʪʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ. 
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Relevance of the topic: Post-Traumatic Stress Disorder (PTSD) is a 

psychiatric disorder caus edbyany traumaticin cident. With the start of Russia's 

full -fledge dinvasionof Ukraine, thisis sue hastake nonne wsignifican cefor the 

civilian population. Many people wonder, "Whats houldyou dow henfaced with such 

a disorder?" How doyou spott his form of disea sea ndhelpyourself, familymembers, 

andfamiliars? 

Purpose: Toout line the factors that in fluence the occurrenceof PTSD and to 

discover solutions on how to behav eifyouobserve such symptomsin you rselfor a 

family member. 

Researchmaterialsandmethods: Revie wand analysis of literary sources. 

Content (MainPart):  The criteriafor PTSD suggest that thein dividual 

hasexperience dorw itnesse devents that threaten edthelife, physicalintegrity, 

orsafetyofothers, causing the mtofe elintense fear, terror, orhelplessness. The seevents 

canal solead to serious injuries. 

Statistical data take into consideration 5,692 people. 82.7% experienced 

potentially traumatic events and only 8.7% of patients were diagnosed with PTSD. 

Symptoms include three characteristics: reexperiencing - intrusive memories of 
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the traumatic event, avoidance of memories of the event and numbing of emotions, 

and hyperarousal. Foa, Kean, and Friedman list four main approaches used in PTSD: 

cognitive-behavioral therapy, pharmacotherapy, psychological debriefing, and other 

types of psychotherapy. 

Imaginationis a dynamic, psychop hysiological process in whichanin dividual 

imagines, senses, and feels inner "reality in the absence of externals timulation." The 

the rapeuti cvalue of imaginations tems from the factt hatwhen a personimaginess 

pecif icpictures, a match in gemotional, behavioral, or psychophysiological activity 

happen sdespite the lackof a trueevent-stimulus.  

Thus, imagery hasthepo wertoin fluen cephy siological processes, 

mentalmoods, self-esteem, performance, andbehavior. Gestalt the rapist suse the 

irimaginations in the irpractice. Tay lorand Thordarson offer a technique for us 

ingcreat iveexposure the rapyin the treat ment of PTSD. Traumatic stimuli-memories 

need to be hierarchicall yorganize dinad vance from the least frig hte ningto the most 

disturbing. There quire dnumberof session sisat leastfour. The proce durecombines 

figurative exposure (imagining a traumaticevent) withre writing imaginations 

(changing the scene of violence during imagination).  

The goalist oreplace the self-imageof a "victim" withtheself-imageof a strong, 

competent person whois nolonger "frozen" in a help lessstate. Gestalt the rapyis 

traditionally considered one of thee ffectivemet hodsof the rapy foranxiety, 

phobicand depressive disorders. It is alsosuccess fullyuse din the therapy of many 

psychosomatic disord er sandin work ingwith a wider an geo fintrapsy chicandin 

terpersonal conflicts. 

This, accor dingto Malkina-Pykh, en ables the use of Gestalt the rapyw hen 

work ingwith partici pantsin military operations and ot herextremesitua tionswith 

PTSD. In Gestaltt herapy, imaginationis one of the techniq ues that canbe used 

tointegrate feelings, comp leteun finish ed business, and work withbo dilysy mptoms. 

The factorof the effectiveness of imagination, accor dingto the Gestalt the rapist, 

isthat "imagination works" atall levels: sens ations, feelings, thin kingan dintuition, 

hasa ninte grativeeffect: it simultane ous lyuses theri ghtand left brain functions. 
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Conclusion: A person'se motional stateis a crucial heal thcomponent. As a 

result, there is noneed to dismisschanges in you rsel fory our love dones. Ourstyle of 

livin  gisdirect lyaffected by our psychological health. On a psychologicallevel, the 

use of the imagination methodenables a reduc tionin the activation of the hypo 

thalamic-pituitary-adrenalaxis, whichcanresultin a decrease in the level of gluco 

cortico id sand cate cholami nesan danin crease inen dorphins; memory trace sareover 

writte nin the are asof the brain responsib lefor the anxietyre action.The end result is 

not simply the absence of PTSD symptoms and the consequences of trauma, such as 

negative self-perception, self-hatred, feelings of worthlessness, and shame. Do not 

hesitate to contact a specialist for psychological help if you cannot cope on your own. 
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ɹɼɾʆʃʀʅʀʁ ʄɽɼ: ʉʆʃʆɼʂʀʁ ʃɯʂɸʈ 

 

ɹʝʢʝʪʦʚʘ ɸʥʘʩʪʘʩʽʷ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ, ʘʣʝ ʷʢʱʦ ʧʦʮʽʢʘʚʠʪʠʩʴ ʯʠʤ ʣʽʢʫʚʘʣʠʩʷ ʚ ʜʘʚʥʠʥʫ ʥʘʰʽ 

ʧʨʝʜʢʠ, ʪʦ ʤʦʞʥʘ ʚʠʷʚʠʪʠ, ʱʦ ʩʘʤʝ ʙʜʞʦʣʠʥʠʡ ʤʝʜ ʬʽʛʫʨʫʻ ʚ ʙʘʛʘʪʴʦʭ 

ʨʝʮʝʧʪʘʭ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʧʦʨʫʰʝʥʴ ʜʽʷʣʴʥʦʩʪʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, 

ʭʚʦʨʦʙ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ, ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ, ʰʢʽʨʥʠʭ ʪʘ 

ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɯ ʪʘʢʝ ʰʠʨʦʢʝ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʻ ʙʝʟʧʽʜʩʪʘʚʥʠʤ, 

ʘʜʞʝ ʤʝʜ ʻ ʩʧʨʘʚʞʥʴʦʶ ʩʢʘʨʙʥʠʮʝʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʯʫʜʦʚʦ 

ʟʘʩʚʦʶʶʪʴʩʷ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʩʴ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʫ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ 

ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʧʨʦʜʫʢʪʽʚ ʙʜʞʽʣʴʥʠʮʪʚʘ ʟʘʨʫʙʽʞʥʠʭ ʪʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ɿʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʟʥʘʯʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʫʟʘʛʘʣʴʥʝʥʦ ʚʧʣʠʚ 

ʙʜʞʦʣʠʥʦʛʦ ʤʝʜʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʝʜ (Mel depuratum) ï ʩʦʣʦʜʢʠʡ ʧʨʦʜʫʢʪ, 

ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ ʩʣʠʥʥʠʭ ʟʘʣʦʟʘʭ ʙʜʞʽʣ ʤʝʜʦʥʦʩʥʠʭ (Apis mellifera, ʨʽʜ ʘʧʽʜʠ 

Apidae) ʽʟ ʥʝʢʪʘʨʫ ʢʚʽʪʢʦʚʠʭ ʨʦʩʣʠʥ ʪʘ ʧʘʜʽ ʟ ʣʠʩʪʷ ʪʘ ʭʚʦʾ ʜʝʨʝʚ. ʎʝ 

ʥʘʪʫʨʘʣʴʥʠʡ ʧʨʦʜʫʢʪ ʟ ʙʘʛʘʪʠʤ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ, ʬʝʨʤʝʥʪʽʚ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ 

ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥ.  

ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʢʣʘʜ ʤʝʜʫ. ɿʘ ʨʽʟʥʠʤʠ ʜʘʥʠʤʠ, ʜʦ ʩʢʣʘʜʫ ʤʝʜʫ 
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ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʚʽʜ 70 ʜʦ 300 ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʮʫʢʨʠ 

(75,9%), ʚʦʜʘ (18-20%), ʜʝʢʩʪʨʠʥʠ (2-5%), ʘʟʦʪʠʩʪʽ ʨʝʯʦʚʠʥʠ (0,5%), ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ (0,2%), ʣʽʧʽʜʠ (0,2%), ʢʠʩʣʦʪʠ (0,1%). ʉʢʣʘʜ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʤʝʜʫ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ʉʝʨʝʜ ʮʫʢʨʽʚ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟʘʡʤʘʶʪʴ ʛʣʶʢʦʟʘ ʪʘ ʬʨʫʢʪʦʟʘ 

(ʽʥʚʝʨʪʦʚʘʥʽ ʮʫʢʨʠ).  

ɼʝʢʩʪʨʠʥ ï ʧʨʦʜʫʢʪ ʥʝʧʦʚʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ, ʡʦʛʦ ʚʤʽʩʪ ʚ 

ʢʚʽʪʢʦʚʦʤʫ ʤʝʜʽ ʜʦʩʷʛʘʻ 2%, ʘ ʚ ʧʘʜʝʚʦʤʫ ï 5%.  

ʌʝʨʤʝʥʪʠ (ʝʥʟʠʤʠ) ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʝʜ ʟ 

ʥʝʢʪʘʨʦʤ ʪʘ ʧʠʣʢʦʤ, ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʻ ʧʨʦʜʫʢʪʦʤ ʩʣʠʥʥʠʭ ʟʘʣʦʟ 

ʙʜʞʽʣ. ɺ ʩʢʣʘʜʽ ʤʝʜʫ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰ ʥʽʞ 15 ʬʝʨʤʝʥʪʽʚ. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʽʥʚʝʨʪʘʟʘ, ʘʤʽʣʘʟʘ, ʧʨʦʪʝʘʟʘ, ʢʘʪʘʣʘʟʘ, ʦʢʩʠʜʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ. 

ɸʤʽʥʦʢʠʩʣʦʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʘʟʦʪʦʚʤʽʩʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʝʜʫ. ʎʝ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʛʣʫʪʘʤʽʥʦʚʘ ʪʘ ʘʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʠ, ʧʨʦʣʽʥ, ʬʝʥʽʣʘʣʘʥʽʥ ʪʘ ʪʠʨʦʟʠʥ. 

ʂʽʣʴʢʽʩʪʴ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ 0,6 ʜʦ 500 ʤʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʫ.  

ɺʽʪʘʤʽʥʠ ʤʽʩʪʷʪʴʩʷ ʚ ʤʝʜʽ ʚ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʜʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ (ʚʽʪʘʤʽʥ ʉ), ʪʽʘʤʽʥ (ɺ1), ʨʠʙʦʬʣʘʚʽʥ (ɺ2), ʧʘʥʪʦʪʝʥʦʚʘ 

ʢʠʩʣʦʪʘ (ɺ3), ʧʽʨʠʜʦʢʩʠʥ (ɺ6), ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ (ɺ9), ʪʦʢʦʬʝʨʦʣ (ɽ), ʢʘʨʦʪʠʥ 

(ʧʨʦʚʽʪʘʤʽʥ ɸ), ʙʽʦʪʠʥ (ʅ), ʥʽʢʦʪʠʥʦʚʘ ʢʠʩʣʦʪʘ (ʈʈ), ʬʽʣʦʭʽʥʦʥ (ʂ).  

ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ (ʱʘʚʣʝʚʦʾ, ʤʦʣʦʯʥʦʾ, ʦʮʪʦʚʦʾ, ʷʥʪʘʨʥʦʾ, 

ʷʙʣʫʯʥʦʾ, ʚʠʥʥʦʾ, ʣʠʤʦʥʥʦʾ ʪʘ ʽʥʰʠʭ) ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 0,1%, ʥʝʦʨʛʘʥʽʯʥʠʭ 

(ʬʦʩʬʦʨʥʦʾ, ʩʦʣʷʥʦʾ) ï ʙʣʠʟʴʢʦ 0,3%. 

ʄʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʝʜʫ ʽʟ ʧʠʣʢʫ, ʥʝʢʪʘʨʫ ʪʘ ʧʘʜʽ. 

ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 37 ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢʘʭ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʦʣʷʤʠ, ʷʢʽ ʜʦʙʨʝ ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ. ɰʭ ʩʢʣʘʜ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ 0,01% ʜʦ 0,64%, ʚ ʩʝʨʝʜʥʴʦʤʫ ʮʷ ʧʦʟʥʘʯʢʘ ʜʦʩʷʛʘʻ 0,18%.  

ʃʽʧʽʜʠ ʤʽʩʪʷʪʴʩʷ ʚ ʤʝʜʽ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʥʝʡʪʨʘʣʴʥʠʭ ʞʠʨʽʚ 

(ʪʨʠʛʣʽʮʝʨʠʜʽʚ) ʪʘ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʧʘʣʴʤʽʪʠʥʦʚʦʾ, ʦʣʝʾʥʦʚʦʾ, 

ʣʘʫʨʠʥʦʚʦʾ, ʜʝʮʝʥʦʚʦʾ ʪʘ ʽʥʰʠʭ). ʃʽʧʦʾʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʪʝʨʦʣʘʤʠ ʪʘ 

ʬʦʩʬʦʣʽʧʽʜʘʤʠ. 
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ʄʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʜʫ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʜʫ ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʭʽʤʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʝʟʣʽʯ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ 

ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʚ ʧʦʻʜʘʥʥʽ ʦʜʥʝ ʟ ʦʜʥʠʤ.  

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʜʫ ʙʫʣʠ ʚʧʝʨʰʝ ʦʧʠʩʘʥʽ ɺʘʥ ʂʝʪʝʣʝʤ 

(1892). ɼʦʩʣʽʜʞʝʥʥʷ ɻ.ʌ. ʋʘʡʪʘ (1906) ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʤʝʜ ʤʽʩʪʠʪʴ ʜʫʞʝ ʙʘʛʘʪʦ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʬʦʨʤ ʙʘʢʪʝʨʽʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʘʥʪʠʩʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʪʘ ʙʘʢʪʝʨʠʮʠʜʥʘ ʜʽʷ ʟʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚ ʡʦʛʦ ʩʢʣʘʜʽ 

ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ, ʘ ʪʘʢʦʞ ʝʬʽʨʥʠʭ ʦʣʽʡ ʪʘ ʬʽʪʦʥʮʠʜʽʚ - ʩʢʣʘʜʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ ʪʘ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʢʽʚ, ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘ ʚʙʠʚʘʪʠ ʾʭ. 

ɿ ʘʮʝʪʦʥʦʚʠʭ ʪʘ ʝʬʽʨʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʤʝʜʫ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʘʥʪʠʤʽʢʨʦʙʥʽ 

ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʎʝ ʙʫʣʠ ʬʽʪʦʥʮʠʜʠ ï ʩʢʣʘʜʥʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ ʪʘ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʢʽʚ, ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘ ʚʙʠʚʘʪʠ ʾʭ. ɼʦ 

ʬʽʪʦʥʮʠʜʽʚ ʚʽʜʥʦʩʷʪʴ ʙʝʥʟʦʡʥʫ ʢʠʩʣʦʪʫ, ʷʢʘ ʪʘʢʦʞ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʤʝʜʽ 

(ʇʦʧʨʘʚʢʦ, 1977). ʌʽʪʦʥʮʠʜʘʤʠ ʷʚʣʷʶʪʴʩʷ ʽ ʪʘʢʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʘʚʝʥʘʮʠʥ, 

ʜʞʫʣʛʦʥ, ʬʣʦʨʽʜʟʠʥ, ʧʽʥʦʩʫʣʴʬʘʥ, ʪʘʥʽʥʠ ʪʘ ʽʥʰʽ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʙʜʞʦʣʠ ʪʘ 

ʚʽʜʢʣʘʜʘʶʪʴ ʚ ʧʨʦʜʫʢʪʠ ʙʜʞʽʣʴʥʠʮʪʚʘ.  

ɸʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢ, ʉ. ʄʣʘʜʻʥʮʦʚ (1971) ʚʚʘʞʘʻ, ʱʦ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʱʦ 

ʚʠʢʣʠʢʘʥʽ ʩʪʨʝʧʪʦʢʦʢʘʤʠ, ʩʪʘʬʽʣʦʢʦʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ, ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʻ ʤʝʜ ʟ ʣʠʧʠ, ʣʶʮʝʨʥʠ, ʣʦʧʫʭʘ, ʘʢʘʮʽʾ ʪʘ 

ʢʦʥʶʰʠʥʠ. ʇʨʠ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʤʝʜ ʟ 

ʣʽʩʦʚʠʭ ʢʚʽʪʽʚ, ʣʠʧʠ ʪʘ ʤʝʣʽʩʠ. ʇʨʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʷʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 

ʪʘ ʛʣʦʪʢʠ (ʪʦʥʟʠʣʽʪʽ, ʬʘʨʠʥʛʽʪʽ, ʩʪʦʤʘʪʠʪʽ ʪʘ ʽʥʰʠʭ) ʨʝʢʦʤʝʥʜʫʶʪʴ ʤʝʜ ʽʟ ʰʘʚʣʽʾ 

ʪʘ ʚʝʨʝʩʫ. ʉʠʣʴʥʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʻ ʤʝʜ ʽʟ ʣʠʧʠ ʪʘ 

ʢʘʰʪʘʥʫ.  

ɺ ʮʽʣʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʫ ʪʝʤʥʠʭ, 

ʙʫʨʰʪʠʥʦʚʠʭ ʪʘ ʧʦʣʽʬʣʝʨʥʠʭ ʩʦʨʪʽʚ, ʚʦʥʘ ʩʠʣʴʥʽʰʘ ʧʨʦʪʠ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ 
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ʙʘʢʪʝʨʽʡ (ʩʪʘʬʽʣʦʢʦʢʽʚ, ʩʪʨʝʧʪʦʢʦʢʽʚ, ʟʙʫʜʥʠʢʽʚ ʜʠʬʪʝʨʽʾ, ʙʦʪʫʣʽʟʤʫ, ʩʠʙʽʨʩʴʢʦʾ 

ʚʠʨʘʟʢʠ ʪʘ ʽʥʰʠʭ) ʪʘ ʩʣʘʙʰʘ ʧʨʦʪʠ ʛʨʘʤʥʝʛʘʪʠʚʥʦʾ ʤʽʢʨʦʬʣʦʨʠ.  

ɺʠʧʘʜʢʦʚʘ ʤʽʢʨʦʬʣʦʨʘ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʚ ʤʝʜ, ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʛʠʥʝ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ɼ. ʉ. ɼʞʘʨʚʽʩʘ (1981), ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʙʘʢʪʝʨʽʦʣʦʛ ʉʝʢʝʪ ʧʦʤʽʱʘʚ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʙʘʢʪʝʨʽʾ ʚ ʤʝʜ. ʇʨʠ ʮʴʦʤʫ 

ʟʙʫʜʥʠʢʠ ʯʝʨʝʚʥʦʛʦ ʪʠʬʫ ʛʠʥʫʣʠ ʯʝʨʝʟ 48 ʛʦʜʠʥ, ʧʘʨʘʪʠʬʦʟʥʽ ʙʘʢʪʝʨʽʾ ï ʯʝʨʝʟ 

24 ʛʦʜʠʥʠ, ʰʠʛʝʣʠ ʜʠʟʝʥʪʝʨʽʾ ï ʯʝʨʝʟ 10 ʛʦʜʠʥ, ʘ ʽʥʰʽ ï ʯʝʨʝʟ 5 ʛʦʜʠʥ. ʇʨʠ 

ʮʴʦʤʫ ʘʚʪʦʨ ʚʽʜʤʽʯʘʻ, ʱʦ ʤʝʜ ʻ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ ʥʝʤʦʞʣʠʚʝ ʽʩʥʫʚʘʥʥʷ 

ʙʘʢʪʝʨʽʡ ʯʝʨʝʟ ʚʤʽʩʪ ʚ ʥʴʦʤʫ ʢʘʣʽʶ. 

ɿʘʚʜʷʢʠ ʘʥʪʠʤʽʢʨʦʙʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʤʝʜ ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ ʢʠʰʢʽʚʥʠʢʘ ʧʨʠ ʨʦʟʚʠʪʢʫ ʜʠʩʙʽʦʟʫ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ ʟʥʠʞʫʻʪʴʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʰʣʫʥʢʦʚʦʛʦ ʪʘ ʢʠʰʢʦʚʦʛʦ ʩʦʢʫ (ʄʣʘʜʻʥʮʦʚ, 2000). ʊʦʤʫ, ʜʣʷ ʪʦʛʦ 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, 

ʜʦʮʽʣʴʥʠʤ ʻ ʡʦʛʦ ʚʥʫʪʨʽʰʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ɼʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʢʠʩʣʦʾ ʨʝʘʢʮʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʩʣʽʜ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʡʥʷʪʠ 

ʨʦʟʯʠʥ ʩʦʜʠ ʘʙʦ ʚʞʠʚʘʪʠ ʤʝʜ ʨʘʟʦʤ ʟ ʤʦʣʦʢʦʤ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʝʜʫ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ 

ʛʣʦʪʢʠ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʡʦʛʦ ʤʘʣʝʥʴʢʠʤʠ ʧʦʨʮʽʷʤʠ, ʟʘʪʨʠʤʫʶʯʠ ʚ ʨʦʪʽ ʷʢʦʤʦʛʘ 

ʜʦʚʰʝ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʜʫʢʪ ʢʨʘʱʝ ʚʩʤʦʢʪʫʻʪʴʩʷ ʯʝʨʝʟ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʧʨʠ ʮʴʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ. 

ʇʦʪʨʘʧʣʷʶʯʠ ʜʦ ʰʣʫʥʢʫ, ʤʝʜ ʟʛʫʙʥʦ ʜʽʻ ʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤ Helicobacter 

pylori, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʰʣʫʥʢʫ (ʅʦʚʽʢʦʚ, 

2002). 

ɸʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʥʽʡʥʠʭ 

ʨʘʥ, ʪʨʦʬʽʯʥʠʭ ʚʠʨʘʟʦʢ, ʦʧʽʢʽʚ, ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʦʯʝʡ, 

ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ.  

ʄʝʜ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʚʽʪʘʤʽʥʽʚ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʤʦʞʝ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ ʷʢ ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨ. 

ɼʦʚʛʦʪʨʠʚʘʣʝ ʚʞʠʚʘʥʥʷ ʤʝʜʫ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʤʫ ʚʽʜʥʦʚʠʪʠ ʥʦʨʤʘʣʴʥʫ 
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ʬʫʥʢʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʧʦʩʣʘʙʣʝʥʥʷ ʾʾ ʟʘʭʠʩʥʠʭ ʬʘʢʪʦʨʽʚ.  

ɿʘʚʜʷʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʉ. ʄʣʘʜʻʥʮʦʚʘ (1978) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʱʦʜʝʥʥʝ ʚʞʠʚʘʥʥʷ ʤʝʜʫ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 120 ʛ ʧʨʦʪʷʛʦʤ 20 ʜʥʽʚ ʧʽʜʚʠʱʫʚʘʣʦ 

ʬʘʛʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʘʚʪʦʨʦʤ ʥʘ 

ʪʚʘʨʠʥʘʭ, ʪʘʢʦʞ ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʚʞʠʚʘʥʥʽ ʤʝʜʫ.  

ɼ.ʉ. ɼʞʘʨʚʽʩ (1981) ʚʚʘʞʘʚ, ʱʦ ʤʝʜ ʚ ʩʦʪʘʭ ʚʦʣʦʜʽʻ ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʠʤ 

ʝʬʝʢʪʦʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʥʫʪʨʽʰʥʴʦ ʪʘ ʤʽʩʮʝʚʦ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʚ ʤʝʜʽ ʽʟ 

ʩʦʪ, ʘ ʦʩʦʙʣʠʚʦ ʫ ʚʦʩʢʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʨʠʰʝʯʦʢ ʩʦʪ, 

ʤʽʩʪʷʪʴʩʷ ʨʝʯʦʚʠʥʠ-ʘʥʪʠʘʣʝʨʛʝʥʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʙʜʞʦʣʘʤʠ. ɰʭ ʭʽʤʽʯʥʘ 

ʧʨʠʨʦʜʘ ʜʦʩʽ ʥʝ ʟô̫ ʩʦʚʘʥʘ.  

ɼʝʩʝʥʩʠʙʽʣʽʟʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʜʫ, ʤʦʞʣʠʚʦ, ʧʦʚô̫ ʟʘʥʽ ʟ ʡʦʛʦ 

ʘʥʪʠʪʦʢʩʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ɺʽʜʦʤʦ, ʱʦ ʮʫʢʨʠ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʟ ʤʝʜʦʤ, 

ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʪʦʢʩʠʯʥʫ ʜʽʶ. ɺ ʧʝʯʽʥʮʽ ʟ ʛʣʶʢʦʟʠ ʫʪʚʦʨʶʻʪʴʩʷ ʛʣʽʢʦʛʝʥ, ʷʢʠʤ 

ʥʘʩʠʯʫʶʪʴʩʷ ʢʣʽʪʠʥʠ ʧʝʯʽʥʢʠ, ʘ ʜʘʣʽ ʚʽʥ ʧʦʪʨʘʧʣʷʻ ʜʦ ʚʩʽʭ ʦʨʛʘʥʽʚ ʷʢ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʘʥʪʠʪʦʢʩʠʯʥʘ ʨʝʯʦʚʠʥʘ.  

ʄʝʜ ʜʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʙʘʛʘʪʴʤʘ ʣʽʢʘʤʠ. ʇʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʟ ʭʽʤʽʦʧʨʝʧʘʨʘʪʘʤʠ ʚʽʥ ʧʦʩʠʣʶʻ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʥʝʡʪʨʘʣʽʟʫʻ ʾʭ 

ʧʦʙʽʯʥʽ ʜʽʾ, ʩʧʨʠʷʻ ʚʠʚʝʜʝʥʥʶ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʨʛʘʥʽʟʤʫ, ʧʦʩʠʣʶʻ 

ʝʢʩʢʨʝʪʦʨʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʥʠʨʦʢ, ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʭ. 

ʇʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʜʫ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʤʽʩʮʝʚʦʛʦ 

ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʣʽʤʬʦʪʦʢʫ, ʧʦʢʨʘʱʝʥʥʷʤ ʞʠʚʣʝʥʥʷ ʪʢʘʥʠʥ, ʧʦʩʠʣʝʥʥʷʤ 

ʨʝʛʝʥʝʨʘʮʽʾ ʢʣʽʪʠʥ ʪʘ ʬʘʛʦʮʠʪʽʚ, ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʦʨʤʘʣʽʟʘʮʽʻʶ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʄʝʜ ʣʝʛʢʦ ʪʘ ʰʚʠʜʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ. ʊʘʢ ʩʘʤʦ ʰʚʠʜʢʦ 

ʡʦʛʦ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʰʚʠʜʢʦ ʚʠʚʽʣʴʥʷʶʪʴ ʝʥʝʨʛʽʶ, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʧʨʠ ʚʝʣʠʢʠʭ ʬʽʟʠʯʥʠʭ, ʨʦʟʫʤʦʚʠʭ ʪʘ 

ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʠʡ ʪʦʥʫʩ ʪʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʣʶʜʠʥʠ.  

ɻʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʤʝʜʦʤ, ʧʨʠʡʤʘʶʪʴ 
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ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʘʶʪʴ ʟʘʩʧʦʢʽʡʣʠʚʫ ʜʽʶ, 

ʦʧʪʠʤʽʟʫʶʪʴ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʡ ʪʦʥʫʩ, ʥʘʜʘʶʪʴ ʙʘʜʴʦʨʦʩʪʽ, ʧʦʢʨʘʱʫʶʪʴ ʩʦʥ ʪʘ 

ʧʘʤôʷʪʴ. 

ɿʘʣʽʟʦ ʚ ʩʢʣʘʜʽ ʙʜʞʦʣʠʥʦʛʦ ʤʝʜʫ ʧʽʜʪʨʠʤʫʻ ʚ ʢʨʦʚʽ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʘ ʤʽʜʴ ʪʘ ʤʘʨʛʘʥʝʮʴ ʘʢʪʠʚʫʶʪʴ ʟʘʣʽʟʦ, ʟʜʽʡʩʥʶʶʯʠ ʢʠʩʥʝʚʠʡ ʦʙʤʽʥ 

ʚ ʦʨʛʘʥʘʭ ʪʘ ʪʢʘʥʠʥʘʭ. ʆʪʞʝ, ʚʞʠʚʘʥʥʷ ʤʝʜʫ ʧʨʠ ʘʥʝʤʽʾ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʜʫ, ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʪʝʣʽʡ ʢʠʧô̫ ʯʝʥʽʡ ʚʦʜʽ, ʚʥʫʪʨʽʰʥʴʦ 

ʟʘ 1,5-2 ʛʦʜʠʥʠ ʜʦ ʚʞʠʚʘʥʥʷ ʾʞʽ, ʟʥʠʞʫʻʪʴʩʷ ʢʠʩʣʦʪʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. 

ɺʞʠʚʘʥʥʷ ʟ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʾʞʝʶ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʩʝʢʨʝʮʽʾ. ɼʘʚʥʦ ʚʽʜʦʤʦ ʧʨʦ 

ʧʦʤʽʨʥʠʡ ʧʦʩʣʘʙʣʶʶʯʠʡ ʝʬʝʢʪ ʤʝʜʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʧʝʨʠʩʪʘʣʴʪʠʢʠ 

ʢʠʰʝʯʥʠʢʘ. ʂʨʽʤ ʪʦʛʦ, ʤʝʜ ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʤʫʮʠʥʫ ʚ ʰʣʫʥʢʦʚʦʤʫ ʪʘ ʢʠʰʢʦʚʦʤʫ 

ʩʦʮʽ.  

ʄʦʥʦʩʘʭʘʨʠʜʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʦʨʛʘʥʽʯʥʠʡ ʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʥʦʨʤʘʣʽʟʫʶʪʴ ʦʙʤʽʥʥʽ ʧʨʦʮʝʩʠ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ. 

ʉʫʢʫʧʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʤʝʜʫ ʚʧʣʠʚʘʻ ʽ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ 

ʩʠʩʪʝʤʫ. ʄʝʜ ʟʤʝʥʰʫʻ ʚôʷʟʢʽʩʪʴ ʢʨʦʚʽ, ʧʦʢʨʘʱʫʻ ʧʦʢʨʘʱʫʻ ʞʠʚʣʝʥʥʷ ʩʝʨʮʝʚʦʛʦ 

ʤôʷʟʫ, ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʢʦʨʦʥʘʨʥʠʭ ʩʫʜʠʥ, ʚʦʣʦʜʽʻ ʤôʷʢʠʤ ʛʽʧʦʪʝʥʟʠʚʥʠʤ 

ʝʬʝʢʪʦʤ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʩʦʢʦʤ ʤʦʨʢʚʠ, ʭʨʦʥʫ ʪʘ ʣʠʤʦʥʫ. 

ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʜ ʰʚʠʜʢʦ ʧʨʦʥʠʢʘʻ ʚ ʰʢʽʨʫ, ʧʦʢʨʘʱʫʻ 

ʾʾ ʞʠʚʣʝʥʥʷ, ʧʽʜʚʠʱʫʻ ʪʦʥʫʩ, ʧʦʤôʷʢʰʫʻ ʪʘ ʫʢʨʽʧʣʶʻ ʾʾ. ʊʦʤʫ ʚʽʥ ʷʚʣʷʻʪʴʩʷ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ.  

ɺ ʣʽʢʫʚʘʥʥʽ ʨʘʥ ʪʘ ʚʠʨʘʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʫ ʧʦʨʷʜ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʩʠʣʝʥʥʷ ʚʽʜʪʦʢʫ ʨʘʥʝʚʠʭ ʚʠʜʽʣʝʥʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʥʴʦʤʫ ʮʫʢʨʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʤʝʜ ʩʧʨʠʷʻ 

ʧʦʩʠʣʝʥʥʶ ʢʨʦʚʦʪʦʢʫ ʪʘ ʣʽʤʬʦʪʦʢʫ ʥʘʚʢʦʣʦ ʨʘʥʠ. 

ɿʥʘʭʦʜʷʯʠʩʴ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʤʝʜ ʧʨʦʷʚʣʷʻ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʥʘ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʯʫʞʦʨʽʜʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʘʪʦʛʝʥʥʠʭ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʫʙʽʚ.  
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ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʜ ï ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʠʭ ʨʝʯʦʚʠʥ, 

ʩʪʚʦʨʝʥʠʡ ʤʝʜʦʥʦʩʥʠʤʠ ʙʜʞʦʣʘʤʠ ʽʟ ʥʝʢʪʘʨʫ ʢʚʽʪʽʚ ʪʘ ʧʘʜʽ ʷʢ ʧʨʦʜʫʢʪ ʚʣʘʩʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚ ʛʘʨʤʦʥʽʡʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʚʭʦʜʷʪʴ ʙʝʟʣʽʯ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʚʥʽʩʪʴ ʟʘʩʚʦʶʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ. 

ʄʝʜ ʚʦʣʦʜʽʻ ʧʨʠʻʤʥʠʤ ʘʨʦʤʘʪʦʤ, ʯʫʜʦʚʠʤʠ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʪʘ ʢʦʨʠʩʥʠʤʠ 

ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʜʽʻʪʦʣʦʛʽʾ ʷʢ 

ʜʣʷ ʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ, ʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʽʩʪʦʨʠʯʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʜʞʦʣʠʥʦʛʦ ʤʝʜʫ ʚ ʷʢʦʩʪʽ 

ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ, ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. 
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʅɽʅɸʈʂʆʊʀʏʅʀʍ ɸʅɸʃʔɻɽʊʀʂɯɺ ɺ 

ʋʂʈɸɰʅɯ ʊɸ ʂʈɸɰʅɸʍ ɭɺʈʆʇɽʁʉʔʂʆɻʆ ʉʆʖɿʋ 

 

ɺʦʡʪʢʦ ɺʣʘʜʠʩʣʘʚ ɸʥʜʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʝʤʘ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʚ ʟʚ'ʷʟʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, 

ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʙʦʣʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 

ʅʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʦʤʫ ʧʦʩʪʽʡʥʦ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʟʧʝʯʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚ ʟʥʘʭʦʜʞʝʥʥʽ 

ʥʘʡʢʨʘʱʠʭ ʨʽʰʝʥʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʦʣʶ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. 

ɼʦʜʘʪʢʦʚʦ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʽʮʥʠʪʠ ʩʧʽʚʧʨʘʮʶ ʤʽʞ 

ʋʢʨʘʾʥʦʶ ʪʘ ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʢʠ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʰʫʢʫ ʙʝʟʧʝʯʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʦʣʶ. ʅʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ 

ʤʦʞʫʪʴ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʪʠʤʝ ʧʨʦʚʝʜʝʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʤʝʨʝʞʝʚʦʛʦ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʦʨʽʚʥʶʶʪʴ ʨʽʟʥʽ ʥʝʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʦʣʶ ʧʽʩʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʧʝʨʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʚʢʣʶʯʘʪʠ 

ʘʥʘʣʽʟ ʜʘʥʠʭ ʟ ʧʨʦʚʽʜʥʠʭ ʙʘʟ ʜʘʥʠʭ ʫ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ ʪʘ ʬʘʨʤʘʮʝʚʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʟʚʝʜʝʥʽ ʟ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 



281 

ʙʝʟʧʝʢʠ ʨʽʟʥʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ - ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ 

ʧʦʨʽʚʥʶʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʨʽʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʙʦʣʶ, ʘʣʝ ʥʝ ʤʘʶʪʴ ʥʘʨʢʦʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ. ʎʝ ʚʘʞʣʠʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝʦʧʽʡʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʻ ʢʣʶʯʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʙʦʣʽʚ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʚʢʣʶʯʘʶʯʠ ʙʽʣʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ, ʨʽʟʥʽ ʚʠʜʠ 

ʙʦʣʽʚ ʩʧʠʥʠ ʪʘ ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ. 

ʋʢʨʘʾʥʘ ʪʘ ʢʨʘʾʥʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ) ʤʘʶʪʴ ʨʽʟʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ. ʋ ʢʨʘʾʥʘʭ ɭʉ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʛʝʥʮʽʾ ʟ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (EMA), ʘ ʚ 

ʋʢʨʘʾʥʽ - ʥʘ ʨʽʚʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʦʥʪʨʦʣʶ 

ʟʘ ʥʘʨʢʦʪʠʢʘʤʠ (ɼʝʨʞʣʽʢʩʣʫʞʙʘ). ʊʘʢʦʞ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ 

ʥʘʮʽʦʥʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ. 

ʋ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʨʝʞʝʚʠʡ ʤʝʪʘ-ʘʥʘʣʽʟ, ʩʠʩʪʝʤʘʪʠʯʥʠʡ 

ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʜʦʧʦʤʦʛʪʠ 

ʣʽʢʘʨʷʤ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʩʚʦʾʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚ 

ʨʦʟʚʠʪʢʫ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʪʘ ʟ'ʷʩʫʚʘʪʠ, ʷʢʽ ʟ ʥʠʭ ʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʪʘ ʩʪʘʥʘʤʠ 

ʟʜʦʨʦʚ'ʷ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʡ ʘʥʘʣʽʟ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʥʘʡʢʨʘʱʽ 

ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʦʣʶ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ, ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʝʚʤʘʪʦʾʜʥʦʛʦ 

ʘʨʪʨʠʪʫ ʯʠ ʤʽʛʨʝʥʽ, ʘʙʦ ʜʣʷ ʟʥʷʪʪʷ ʙʦʣʶ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʘʢʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʋʢʨʘʾʥʠ ʪʘ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʧʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʨʽʟʥʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ, ʱʦ ʧʨʦʜʘʶʪʴʩʷ ʚ ʮʠʭ ʢʨʘʾʥʘʭ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ ʜʣʷ 
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ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʮʠʭ ʢʨʘʾʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʥʝʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʙʝʟʧʝʯʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʢʦʥʪʨʦʣʶ ʙʦʣʶ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʚ ʜʦʨʦʩʣʠʭ ʧʘʮʽʻʥʪʽʚ. ɺ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʥʝʥʘʨʢʦʪʠʯʥʠʤʠ ʘʥʘʣʴʛʝʪʠʢʘʤʠ ʻ 

ʧʘʨʘʮʝʪʘʤʦʣ, ʽʙʫʧʨʦʬʝʥ ʪʘ ʜʠʢʣʦʬʝʥʘʢ. 

ʊʝʥʜʝʥʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʝʷʢʽ ʥʦʚʽ ʥʝʥʘʨʢʦʪʠʯʥʽ 

ʘʥʘʣʴʛʝʪʠʢʠ, ʪʘʢʽ ʷʢ ʤʝʣʦʢʩʠʢʘʤ ʪʘ ʢʝʪʦʨʦʣʘʢ, ʤʦʞʫʪʴ ʤʘʪʠ ʙʽʣʴʰʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʥʝʥʘʨʢʦʪʠʯʥʠʤʠ ʘʥʘʣʴʛʝʪʠʢʘʤʠ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʥʦʩʠʪʠ ʧʝʚʥʽ ʘʥʘʣʴʛʝʪʠʢʠ, 

ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʢʦʥʪʨʦʣʶ ʙʦʣʶ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʣʠʚʝ ʨʦʟʰʠʨʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʜʦʜʘʪʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ 

ʜʣʷ ʤʝʜʠʯʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʣʽʢʘʨʽʚ ʪʘ ʬʘʨʤʘʮʝʚʪʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ 

ʙʦʣʶ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʢʦʥʢʨʝʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ, 

ʪʘʢʠʭ ʷʢ ʪʠʧ ʦʧʝʨʘʮʽʾ, ʩʪʫʧʽʥʴ ʙʦʣʶ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ ʪʘ ʽʥʰʽ 

ʬʘʢʪʦʨʠ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʝʥʘʨʢʦʪʠʯʥʠʭ 

ʘʥʘʣʴʛʝʪʠʢʽʚ ʟ ʥʘʨʢʦʪʠʯʥʠʤʠ ʘʥʘʣʴʛʝʪʠʢʘʤʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ ʫ ʨʽʟʥʠʭ ʚʠʧʘʜʢʘʭ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʧʨʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ ʙʦʣʶ 

ʪʘ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʨʢʦʪʠʯʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ. 
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ʇʈʆɹʃɽʄɸʊʀʂɸ ʉɺɯɼʆʄʆɻʆ ɺɾʀɺɸʅʅʗ ʃɯʂɸʈʉʔʂʀʍ ɿɸʉʆɹɯɺ 

ʉɽʈɽɼ ʉʊʋɼɽʅʊʉʔʂʆɰ ʄʆʃʆɼɯ 15-18 ʈʆʂɯɺ ʅɽ ʄɽɼʀʏʅʆɻʆ 

ʅɸʇʈʗʄʂʋ ʅɸɺʏɸʅʅʗ 

 

ɻʦʣʫʙ ʃʶʜʤʠʣʘ ɹʦʛʜʘʥʽʚʥʘ, 

ɺʠʢʣʘʜʘʯ, ʚʠʱʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʢʘʪʝʛʦʨʽʷ 

ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʌʘʭʦʚʠʡ ʢʦʣʝʜʞ ʪʝʭʥʦʣʦʛʽʡ, ʙʽʟʥʝʩʫ ʪʘ ʧʨʘʚʘ 

ɺʦʣʠʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ 

ʤ. ʃʫʮʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions. 

ʉʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ, ʥʘ ʞʘʣʴ, ʧʦʧʨʠ ʚʩʶ ʧʨʦʩʚʽʪʥʠʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ, ʤʘʶʪʴ ʤʽʩʮʝ ʬʘʢʪʠ ʚʞʠʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚ ʨʘʤʢʘʭ 

ʩʘʤʦʣʽʢʫʚʘʥʥʷ. ʇʨʦʛʨʝʩʠʚʥʠʤ, ʢʨʝʘʪʠʚʥʠʤ ʪʘ ʥʘʰʠʤ ʤʘʡʙʫʪʥʽʤ ʻ ʩʪʫʜʝʥʪʩʪʚʦ, 

ʷʢʝ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠ ʥʘʰʫ ʥʘʮʽʶ.  

ɹʝʟʢʦʥʪʨʦʣʴʥʝ ʪʘ ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʝ ʚʞʠʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʩʘʤʝ 

ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʝ ʣʠʰʝ ʜʦ ʚʪʨʘʪʠ ʟʜʦʨʦʚô̫  ʚ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʱʦ ʪʝʞ ʻ ʧʨʠʢʨʠʤ ʬʘʢʪʦʤ, ʘʣʝ ʽ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʩʪʘʥʫ 

ʥʘʩʝʣʝʥʥʷ ʚ ʮʽʣʦʤʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʧʝʨʝʜʞʝʥʥʷ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʚʞʠʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʨʦʟʚʠʪʦʢ ʩʚʽʜʦʤʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʨʠʜʙʘʥʥʷ 

ʩʪʫʜʝʥʪʩʴʢʦʶ ʤʦʣʦʜʜʶ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. 

ɯʟ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʦʶ ʤʝʪʦʶ ʪʘ ʧʨʦʩʚʽʪʥʠʮʪʚʦʤ ʱʦʜʦ ʧʨʠʜʙʘʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʻ ʟʜʦʨʦʚôʷ ʩʝʨʝʜ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʫ ʚʽʢʦʚʠʭ ʨʘʤʢʘʭ 15 ï 18 ʨʦʢʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʪʝʩʪʫʚʘʥʥʷ, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: 

- ɺʠ ʢʫʧʫʚʘʣʠ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʩʘʤʦʩʪʽʡʥʦ? 

- ɺʠ ʢʫʧʫʚʘʣʠ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ çʚʽʜ ʛʦʨʣʘè, çʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠè, 
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çʚʽʜ ʢʘʰʣʶè ʢʦʨʠʩʪʫʶʯʠʩʴ ʣʠʰʝ ʧʦʨʘʜʦʶ ʟʥʘʡʦʤʠʭ, ʜʨʫʟʽʚ, ʘʧʪʝʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ? 

- ɺʠ ʚʞʠʚʘʣʠ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʥʝ ʧʠʪʘʶʯʠ ʾʭ ʥʘʟʚʠ, ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʚʧʣʠʚʫ, ʧʦʙʽʯʥʫ ʜʽʶ? 

- ʗʢʽ ʣʽʢʠ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʚ ʘʧʪʝʮʽ ʙʝʟ ʨʝʢʦʤʝʥʜʘʮʽʾ ʣʽʢʘʨʷ? 

- ʗʢ ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʚʞʠʚʘʪʠ ʚʽʪʘʤʽʥʠ? 

- ɺʞʝ ʪʨʝʪʽʡ ʤʽʩʷʮʴ ʚʠʧʘʜʘʻ ʚʦʣʦʩʩʷ, ʩʫʭʽʩʴ ʰʢʽʨʠ, ʢʨʠʭʢʽ ʥʽʛʪʽ, 

ʧʽʜʚʠʱʝʥʘ ʚʪʦʤʣʶʚʘʥʽʩʪʴ. ɺʘʰʽ ʜʽʾ. 

ɼʦ ʢʦʞʥʦʛʦ ʟʘʧʠʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʦʚʘʨʽʘʪʠʚʥʽ ʚʽʜʧʦʚʽʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. 

ʋʯʘʩʪʴ ʫ ʪʝʩʪʫʚʘʥʥʽ ʚʟʷʣʦ 80 ʦʩʽʙ, ʘʥʦʥʽʤʥʦ, ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: 

- ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʢʫʧʫʚʘʣʠ ʩʘʤʦʩʪʽʡʥʦ 

84%, ʩʝʨʝʜ ʥʠʭ ʢʦʨʠʩʪʫʶʯʠʩʴ ʧʦʨʘʜʦʶ ʜʨʫʟʽʚ, ʟʥʘʡʦʤʠʭ, ʘʧʪʝʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

5%, ̔  ʜʫʞʝ ʨʽʜʢʦ 78,8%; 

- ʚʞʠʚʘʣʠ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʥʝ ʧʠʪʘʶʯʠ ʥʘʟʚʠ 4,9 %; 

- ʧʽʜ ʯʘʩ ʧʦʛʘʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʜʦ ʣʽʢʘʨʷ ʟʚʝʨʥʝʪʴʩʷ 

83,3%; 

- 60,5 % ʩʪʫʜʝʥʩʴʢʦʾ ʤʦʣʦʜʽ ʙʫʜʝ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʘʨʷ, 

ʽʥʰʽ ʚʞʠʚʘʪʠʤʫʪʴ ʣʶʙʫ ʪʘʙʣʝʪʢʫ ʧʽʜ ʯʘʩ ʛʦʣʦʚʥʦʾ ʙʦʣʽ; 

- ʧʽʜ ʯʘʩ ʢʫʧʽʚʣʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʨʦʭʘʥʥʷʤ ʪʦʚʘʨʠʰʘ 53,1% 

ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʣʽʢʘʨʷ, 34,6% ʩʢʦʨʠʩʪʘʶʪʴʩʷ ʧʦʨʘʜʦʶ 

ʧʨʘʮʽʚʥʠʢʘ ʘʧʪʝʢʠ, ʘ 12,3 % ʩʢʦʨʠʩʪʘʶʪʴʩʷ ʚʣʘʩʥʠʤ ʜʦʩʚʽʜʦʤ ʽ ʧʨʠʜʙʘʻ ʪʦʡ 

ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʢʦʣʠʩʴ ʜʦʧʦʤʽʛ ʡʦʤʫ; 

- 72,8 % ʩʚʽʜʦʤʠʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʚʠʧʘʜʽʥʥʷ ʚʦʣʦʩʩʷ, 

ʩʫʭʦʩʪʽ ʰʢʽʨʠ ʪʘ ʣʘʤʢʦʩʪʽ ʥʽʛʪʽʚ ʟʚʝʨʥʝʪʴʩʷ ʜʦ ʣʽʢʘʨʷ, 8,3% ʥʝ ʙʫʜʫʪʴ 

ʟʚʝʨʪʘʪʠʩʴ, ʘ ʧʨʠʟʥʘʯʘʪʴ ʩʦʙʽ ʩʘʤʦʩʪʽʡʥʦ, 9,9% ʩʧʨʦʙʫʶʪʴ ʚʽʜʨʝʜʘʛʫʚʘʪʠ 

ʭʘʨʯʫʚʘʥʥʷ. 

ʎʠʬʨʠ ʜʦʩʠʪʴ ʚʨʘʞʘʶʯʽ, ʟʦʢʨʝʤʘ 4,9% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʞʠʚʘʣʠ ʣʽʢʘʨʩʴʢʽ 

ʟʘʩʦʙʠ ʧʦ ʧʦʨʘʜʽ ʥʝ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʦʚʩʽʤ ʥʝ ʟʥʘʶʯʠ ʥʘʟʚʠ; ʧʽʜ ʯʘʩ 
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ʧʦʛʘʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ ʽʟ ʥʝʚʽʜʦʤʦʾ ʧʨʠʯʠʥʠ ʜʦ ʣʽʢʘʨʷ ʧʣʘʥʫʻ ʟʚʝʨʥʫʪʠʩʴ ʣʠʰʝ 

83,3%, ʽʥʰʽ ʧʣʘʥʫʶʪʴ ʣʽʢʫʚʘʪʠʩʴ ʩʠʤʧʪʦʤʘʪʠʯʥʦ. ʈʝʢʦʤʝʥʜʘʮʽʡ ʣʽʢʘʨʷ ʱʦʜʦ 

ʣʽʢʫʚʘʥʥʷ ʧʣʘʥʫʻ ʜʦʪʨʠʤʘʪʠʩʴ ʣʠʰʝ 60,5%. 

ɼʘʥʽ ʚʨʘʞʘʶʪʴ ʚʠʩʦʢʦʶ ʜʦʚʽʨʦʶ ʤʦʣʦʜʽ ʜʦ ʧʦʨʘʜ ʧʨʘʮʽʚʥʠʢʘ ʘʧʪʝʢʠ, 

ʧʨʠʯʦʤʫ ʟ ʨʦʟʫʤʽʥʥʷʤ, ʱʦ ʧʨʘʮʽʚʥʠʢ ʥʝ ʟʥʘʻ ʘʥʘʤʥʝʟʫ ʢʣʽʻʥʪʘ, ʥʝ ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʠʤʧʪʦʤʘʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʢʦʞʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪ 

ʤʘʻ ʩʚʦʶ ʜʽʶ, ʷʢʘ ʤʘʻ ʧʦʙʽʯʥʽ ʥʘʩʣʽʜʢʠ. ɼʦʩʠʪʴ ʪʨʠʚʦʞʥʘ ʜʫʤʢʘ ʟʘʢʨʘʜʘʻʪʴʩʷ 

ʧʨʦ ʤʝʜʠʯʥʫ ʛʨʘʤʦʪʥʽʩʪʴ ʩʪʫʜʝʥʪʩʪʚʘ, 12,3% ʩʝʨʝʜ ʷʢʦʛʦ ʜʣʷ ʪʦʚʘʨʠʰʘ ʧʨʠ 

ʥʝʟʨʦʟʫʤʽʣʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʩʠʤʧʪʦʤʘʪʠʯʥʦ ʟʙʠʨʘʶʪʴʩʷ ʧʨʠʜʙʘʪʠ ʟʘʩʽʙ, 

ʢʝʨʫʶʯʠʩʴ ʚʣʘʩʥʠʤ ʜʦʩʚʽʜʦʤ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʦʚʥʽʰʥʦʩʪʽ, ʢʘʨʪʠʥʘ ʽʥʰʘ ï ʧʽʜ 

ʯʘʩ ʚʠʧʘʜʽʥʥʷ ʚʦʣʦʩʩʷ, ʩʫʭʦʩʪʽ ʰʢʽʨʠ, ʪʦʱʦ ï 72,8% ʟʚʝʨʥʝʪʴʩʷ ʜʦ ʣʽʢʘʨʷ, 

ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʶʪʴ ʱʦ ʮʝ ʻ ʧʨʦʙʣʝʤʦʶ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ 60,5% ʩʢʦʨʠʩʪʘʻʪʴʩʷ 

ʧʦʨʘʜʦʶ ʣʽʢʘʨʷ ʧʽʜ ʯʘʩ ʛʦʣʦʚʥʦʾ ʙʦʣʽ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʠ ʦʙʛʦʚʦʨʝʥʽ ʽʟ 

ʩʪʫʜʝʥʪʩʪʚʦʤ ʧʽʜ ʯʘʩ ʣʝʢʪʦʨʽʶ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʠʩʢʫʩʽʾ, ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ 

ʧʦʥʷʪʪʷ ʬʘʨʤʘʮʽʾ, ʦʙʦʚôʷʟʢʠ ʧʨʘʮʽʚʥʠʢʘ ʘʧʪʝʢʠ, ʚʘʞʣʠʚʽʩʪʴ ʣʽʢʘʨʩʴʢʦʾ 

ʜʦʧʦʤʦʛʠ, ʨʝʟʫʣʴʪʘʪʠ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʚʞʠʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʨʦʟʩʪʘʚʣʝʥʦ ʧʨʽʦʨʠʪʝʪʠ ʱʦʜʦ ʟʜʦʨʦʚôʷ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ: 

- ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʪʘ ʨʦʟôʷʩʥʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʱʦʜʦ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʞʠʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʪʫʜʝʥʪʩʴʢʦʶ ʤʦʣʦʜʜʶ ʧʦʪʨʽʙʥʘ; 

- ʘʚʪʦʨʠʪʝʪ ʣʽʢʘʨʽʚ ʩʝʨʝʜ ʤʦʣʦʜʽ ʚ ʮʽʣʦʤʫ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ; 

- ʜʦʚʽʨʘ ʜʦ ʧʦʨʘʜ ʧʨʘʮʽʚʥʠʢʽʚ ʘʧʪʝʢʠ ʧʨʠʩʫʪʥʷ, ʧʨʦʪʝ ʧʝʨʝʚʘʞʥʦ 

ʚʽʜʩʫʪʥʻ ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʪʚʘ ʨʦʟʫʤʽʥʥʷ ʚʣʘʩʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʽʡ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ ʪʘ ʟʘʩʽʙ, ʷʢʠʡ ʙʫʜʝ ʚʞʠʪʦ ʟ ʣʽʢʫʚʘʣʴʥʦʶ ʯʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ; 

- ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟʚʝʨʥʝʥʴ ʜʦ ʣʽʢʘʨʷ ʻ ʪʘʢʘ ʧʨʦʙʣʝʤʘ, ʷʢ 

çʩʫʭʽʩʪʴ ʰʢʽʨʠè, çʚʠʧʘʜʽʥʥʷ ʚʦʣʦʩʩʷè, çʣʘʤʢʽʩʪʴ ʥʽʛʪʽʚè, ʚʞʠʚʘʥʥʷ ʚʽʪʘʤʽʥʽʚ, 

ʚʽʥ ʦʜʥʦʟʥʘʯʥʦ ʟʫʤʦʚʣʝʥʠʡ ʤʝʜʽʡʥʽʩʪʶ ʤʦʣʦʜʽ ʪʘ ʾʭ ʚʽʨʪʫʘʣʴʥʠʤ ʧʝʨʝʙʫʚʘʥʥʷʤ 

ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʜʝ ʟʦʚʥʽʰʥʽʩʪʴ ʻ ʚʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ. 
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ɸʅɸʃɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ɽʄʋʃʔʉɯʁ ʋ ʂʆʉʄɽʊʆʃʆɻɯɰ 

 

ʂʣʶʡʢʦ ɸʥʘʩʪʘʩʽʷ ɸʥʘʪʦʣʽʾʚʥʘ 

ɸʩʠʩʪʝʥʪ 

ʂʫʨʠʢ ʖʣʽʘʥʥʘ ʈʫʩʣʘʥʽʚʥʘ 

ʩʪʫʜʝʥʪ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ɹʘʛʘʪʦ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʻ ʝʤʫʣʴʩʽʷʤʠ. ʎʝ 

ʪʘʢʽ ʩʫʤʽʰʽ, ʚ ʷʢʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʫʣʴʛʘʪʦʨʽʚ ʧʦʻʜʥʫʶʪʴʩʷ ʤʘʩʣʘ (ʞʠʨʠ) ʽ ʚʦʜʘ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʘʙʠ ʚʦʥʠ ʜʦʚʛʠʡ ʯʘʩ ʥʝ ʨʦʟʰʘʨʦʚʫʚʘʣʠʩʷ. ʗʢʱʦ ʢʨʘʧʝʣʴʢʠ ʤʘʩʣʘ 

ʨʦʟʧʦʜʽʣʝʥʽ ʫ ʚʦʜʽ, ʪʦ ʮʝ ʧʨʷʤʘ ʝʤʫʣʴʩʽʷ. ʗʢʱʦ ʞ ʚʦʜʘ ʨʦʟʧʦʜʽʣʝʥʘ ʚ ʦʣʽʾ 

ʟʚʦʨʦʪʥʘ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʩʢʽʣʴʢʠ ʘʩʦʨʪʠʤʝʥʪ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʫʞʝ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʧʨʘʮʶʚʘʪʠ ʩʢʣʘʜ ʢʦʩʤʝʪʠʯʥʠʭ 

ʝʤʫʣʴʩʽʡʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʮʽʥʠʪʠ ʾʭ ʙʝʟʧʝʯʥʽʩʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʜʞʝʨʝʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʘʡʪ https://safetymakeup.com.ua/ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʷʤʘ ʝʤʫʣʴʩʽʷ ʰʚʠʜʢʦ ʚʙʠʨʘʻʪʴʩʷ ʰʢʽʨʦʶ, 

ʘʣʝ ʚʦʜʥʦʯʘʩ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʪʽʻʾ ʚʦʜʠ, ʷʢʘ ʙʫʣʘ ʚ ʾʾ 

ʩʢʣʘʜʽ, ʘ ʡ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ. ʊʦʤʫ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʝʤʫ ʘʙʦ 

ʩʠʨʦʚʘʪʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʷʤʫ ʝʤʫʣʴʩʽʶ, ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚʽʜʯʫʪʪʷ 

ʩʫʭʦʩʪʽ. ʂʨʝʤʠ, ʱʦ ʻ ʟʚʦʨʦʪʥʠʤʠ ʝʤʫʣʴʩʽʷʤʠ, ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʙʽʣʴʰ ʚʘʞʢʽ, ʘʣʝ 

ʚʦʥʠ ʤʘʶʪʴ ʦʢʣʶʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʧʝʯʘʪʫʶʯʠ ʚʦʣʦʛʫ ʚ ʰʢʽʨʽ.ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ 

ʚʠʚʯʝʥʥʽ ʙʫʜʦʚʠ ʰʢʽʨʠ ʟ'ʷʩʫʚʘʣʦʩʷ, ʱʦ ʟʘʭʠʩʥʠʡ ʛʽʜʨʦʣʽʧʽʜʥʠʡ ʙʘʨ'ʻʨ ʥʘʰʦʾ 

ʰʢʽʨʠ ʪʝʞ ʻ ʝʤʫʣʴʩʽʻʶ. ɸʣʝ ʞʠʨ ʽ ʚʦʜʘ ʚ ʥʽʡ ʨʦʟʧʦʜʽʣʝʥʽ ʥʝ ʫ ʚʠʛʣʷʜʽ ʢʨʘʧʝʣʴʦʢ, 

ʘ ʥʘʯʝʙʪʦ ʫʧʘʢʦʚʘʥʽ ʰʘʨʘʤʠ: ʧʨʦʰʘʨʢʠ ʚʦʜʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʧʣʦʩʢʠʤʠ ʰʘʨʘʤʠ ʬʦʩʬʦʣʽʧʽʜʽʚ. 

ʅʝʱʦʜʘʚʥʦ ʪʝʭʥʦʣʦʛʠ ʥʘʚʯʠʣʠʩʷ ʧʦʚʪʦʨʶʚʘʪʠ ʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ ʚ 

ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʘʭ. ʊʘʢ ʟ'ʷʚʠʣʠʩʷ ʣʘʤʝʣʷʨʥʽ ʢʨʝʤʠ, ʙʣʠʟʴʢʽ ʜʦ ʙʫʜʦʚʠ 
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ʣʽʧʽʜʥʦʛʦ ʙʘʨ'ʻʨʫ ʰʢʽʨʠ ʣʶʜʠʥʠ. ʊʘʢʽ ʢʨʝʤʠ ʥʘʯʝ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʨʦʛʦʚʠʡ ʰʘʨ 

ʰʢʽʨʠ, ʜʫʞʝ ʜʦʙʨʝ ʩʧʨʠʡʤʘʶʪʴʩʷ ʥʝʶ ʪʘ ʝʬʝʢʪʠʚʥʦ ʜʽʶʪʴ. ɼʣʷ ʟʥʝʚʦʜʥʝʥʦʾ ʪʘ 

ʧʦʰʢʦʜʞʝʥʦʾ ʰʢʽʨʠ ʣʘʤʝʣʷʨʥʽ ʝʤʫʣʴʩʽʾ ʧʨʘʮʶʶʪʴ, ʷʢ ʣʘʪʢʠ. 

ɺʣʘʩʥʠʮʽ ʩʫʭʠʭ ʧʦʢʨʠʚʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʫʣʴʩʽʾ ʤʦʞʫʪʴ ʧʦʟʙʫʪʠʩʷ ʚʽʜ 

ʣʫʱʝʥʥʷ, ʩʚʝʨʙʽʥʥʷ, ʧʦʯʝʨʚʦʥʽʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʤʫʣʴʩʽʶ ʢʨʘʱʝ ʜʦʜʘʚʘʪʠ 

ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʨʝʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʢʦʨʦʪʢʠʡ 

ʯʘʩ. 

ɼʽʚʯʘʪʘʤ, ʰʢʽʨʘ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʞʠʨʥʦʛʦ ʪʠʧʫ, ʥʘʥʦʩʠʪʠ ʝʤʫʣʴʩʽʶ 

ʩʣʽʜ ʷʢ ʦʢʨʝʤʠʡ ʧʨʦʜʫʢʪ. ʗʢʱʦ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʝʤʫ ʥʘ ʞʠʨʥʽʡ ʰʢʽʨʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʙʣʠʩʢ, ʪʦ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʫʣʴʩʽʾ ʡʦʛʦ ʯʝʢʘʪʠ ʥʝ ʚʘʨʪʦ. ɿʘʩʽʙ 

ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʻ ʧʦʢʨʠʚʠ, ʥʝ ʟʘʣʠʰʘʻ ʩʣʽʜʽʚ, ʰʚʠʜʢʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʜʝʨʤʦʶ. 

ɺʣʘʩʥʠʮʷʤ ʯʫʪʣʠʚʦʾ ʰʢʽʨʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʤʫʣʴʩʽʶ ʜʣʷ ʧʦʟʙʘʚʣʝʥʥʷ ʚʽʜ 

ʧʦʜʨʘʟʥʝʥʥʷ ʽ ʣʫʱʝʥʥʷ. ʋ ʩʠʪʫʘʮʽʾ ʟ ʚʽʢʦʚʦʶ ʰʢʽʨʦʶ ʝʤʫʣʴʩʽʷ ʥʘʜʘʻ ʧʦʤʽʪʥʠʡ 

ʦʤʦʣʦʜʞʫʶʯʠʡ ʝʬʝʢʪ. 

ɸʣʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʩʽʙ ʚʠʷʚʠʚʩʷ ʜʽʡʩʥʦ ʢʦʨʠʩʥʠʤ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ, 

ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢ ʚʠʙʨʘʪʠ ʝʤʫʣʴʩʽʶ ʽ ʷʢ ʾʾ ʥʘʥʦʩʠʪʠ ʥʘ ʦʙʣʠʯʯʷ. 

ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʝʤʫʣʴʛʘʪʦʨʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʢʦʩʤʝʪʦʣʦʛʽʾ, ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

Å ɽʤʫʣʴʛʘʪʦʨ ɽʤʫʣʴʪʽʢʩ  

Å ʃʝʮʠʪʠʥʦʚʠʡ ʝʤʫʣʴʛʘʪʦʨ Plantaquat NC 

Å ɽʤʫʣʴʛʘʪʦʨ Emulgade SE-PF (ʘʥʘʣʦʛ ʉʘʤʦʝʤʫʣʴʛʫʶʯʦµ ʦʩʥʦʚʠ 

Emulself) 

Å ɽʤʫʣʴʛʘʪʦʨ ʅʘʪʫʨʄʫʣʴʩ  

Å ɽʤʫʣʴʛʘʪʦʨ ɻʣʽʮʝʨʠʥ ʤʦʥʦʩʪʝʘʨʘʪ  

Å ɺʽʩʢ ʝʤʫʣʴʩʽʡʥʠʡ 

Å ʉʪʝʘʨʠʥʦʚʘ ʢʠʩʣʦʪʘ 

Å ʎʝʪʠʣʧʘʣʴʤʽʪʘʪ (ʨʦʩʣʠʥʥʠʡ ʩʧʝʨʤʘʮʝʪ) 

Å ʉʘʤʦʝʤʫʣʴʛʫʶʯʘ ʦʩʥʦʚʘ Emulself (ʘʥʘʣʦʛ ɽʤʫʣʴʛʘʪʦʨ Emulgade SE-PF). 

ʊʘʢʦʞ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʠ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʶ, ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜ ʧʦʧʫʣʷʨʥʠʭ ʝʤʫʣʴʩʽʡʥʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ ʮʴʦʛʦ 
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ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʩʘʡʪ çsafetymakeupè. 

ɼʦ ʧʨʠʢʣʘʜʫ, ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʩʢʣʘʜ ʋʣʴʪʨʘ-ʟʚʦʣʦʞʫʶʯʦʾ ʝʤʫʣʴʩʽʾ ʜʣʷ 

ʪʽʣʘ, ʽ ʙʘʯʠʤʦ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʜʘʥʦʛʦ ʢʦʩʤʝʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʚʭʦʜʷʪʴ ʝʤʫʣʴʛʘʪʦʨʠ 

ʎʝʪʝʘʨʠʣ ɽʪʠʣʛʝʢʩʦʥʘʪ, ʧʘʣʴʤʦʚʘ ʢʠʩʣʦʪʘ, ʷʢʘ ʤʘʻ ʝʤʫʣʴʛʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʛʣʽʮʝʨʠʣ ʩʪʝʘʨʘʪ. ɺʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʅʘʩʪʫʧʥʠʤ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʩʢʣʘʜ ʆʯʠʱʘʶʯʦʾ ʟʚʦʣʦʞʫʶʯʦʾ ʝʤʫʣʴʩʽʾ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʩʫʭʦʾ ʰʢʽʨʠ ʦʙʣʠʯʯʷ ʽ ʪʽʣʘ CeraVe. ɹʘʯʠʤʦ, ʱʦ ʫ ʩʢʣʘʜʽ 

ʜʘʥʦʛʦ ʟʘʩʦʙʫ ʪʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʝʟʧʝʯʥʽ ʝʤʫʣʴʛʘʪʦʨʠ, ʘ ʩʘʤʝ ʇɽɻ-40 

ʩʪʝʘʨʘʪ, ʮʝʪʝʘʨʠʣʦʚʠʡ ʪʘ ʩʪʝʘʨʠʥʦʚʠʡ ʩʧʠʨʪʠ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʝʤʫʣʴʩʽʾ ʤʘʶʪʴ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʩʤʝʪʠʯʥʽʡ ʛʘʣʫʟʽ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʩʚʦʛʦ 

ʩʢʣʘʜʫ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʰʢʽʨʠ. ɸʣʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʚʽʨʷʪʠ ʩʢʣʘʜ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʽʟ 

ʣʽʢʘʨʝʤ-ʢʦʩʤʝʪʦʣʦʛʦʤ, ʱʦ ʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ɺʀʈʆɹʅʀʎʊɺʆ ʊɸ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈɽʇɸʈɸʊɯɺ ɿ ʂʆʃɸɻɽʅʆʄ 

 

ʂʦʣʽʩʥʽʯʝʥʢʦ ʍ. ɺ. 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʢʦʣʘʛʝʥ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʙʽʣʢʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʽ ʤʦʞʝ ʤʘʪʠ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʻ ʟôʷʩʫʚʘʥʥʷ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʦʧʠʪʫ ʥʘ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ, ʘʥʘʣʽʟ 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʥʘ ʨʠʥʢʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʛʘʣʫʟʽ ʬʘʨʤʘʮʝʚʪʠʢʠ ʟ ʢʦʣʘʛʝʥʦʤ, ʘ ʪʘʢʦʞ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʝʛʤʝʥʪʽʚ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʘʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʝ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ ʢʦʤʧʘʥʽʷʤ ʟʨʦʟʫʤʽʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʪʠ ʟ 

ʢʦʣʘʛʝʥʦʤ, ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʨʠʟʠʢʠ, ʘ ʪʘʢʦʞ 

ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʘʢʽ ʤʝʪʦʜʠʢʠ, ʷʢ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ ï ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ (ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʧʨʝʩ-ʨʝʣʽʟʠ ʪʦʱʦ), ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʘʥʠʭ ʧʨʦ ʨʠʥʦʢ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʪʘ 

ʤʝʪʦʜ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʥʘ ʦʩʥʦʚʽ ʟʙʦʨʫ ʪʘ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʾʭʥʽ ʚʠʤʦʛʠ, ʢʦʥʢʫʨʝʥʪʽʚ, ʤʦʞʣʠʚʦʩʪʝʡ ʨʠʥʢʫ 

ʪʦʱʦ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʢʦʣʘʛʝʥʦʤ. 

ʈʠʥʦʢ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʻ ʜʦʩʠʪʴ ʨʦʟʚʠʥʝʥʠʤ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʚ 

ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ɻʦʣʦʚʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʥʘ ʨʠʥʢʫ ʻ ʪʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ Pfizer, 

Roche, Merck, Sanofi, GlaxoSmithKline, Novartis ʪʘ ʽʥʰʽ. ʋʢʨʘʾʥʩʴʢʽ ʢʦʤʧʘʥʽʾ 

ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʟʦʢʨʝʤʘ çʌʘʨʤʘʢè ʪʘ çɼʘʨʥʠʮʷè. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʛʘʣʫʟʽ ʬʘʨʤʘʮʝʚʪʠʢʠ ʟ ʢʦʣʘʛʝʥʦʤ 
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ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ, ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ 

ʬʦʨʤ ʚʠʧʫʩʢʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʘʛʝʥʫ ʚ ʣʽʢʫʚʘʥʥʽ 

ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʽʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʘʛʝʥʫ ʚ ʪʝʨʘʧʽʾ ʦʩʪʝʦʧʦʨʦʟʫ ʪʘ ʨʝʚʤʘʪʦʾʜʥʦʛʦ 

ʘʨʪʨʠʪʫ. 

ʆʮʽʥʢʘ ʩʧʦʞʠʚʘʮʴʢʦʛʦ ʧʦʧʠʪʫ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʢʦʣʘʛʝʥʦʤ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʧʽʟʥʴʦʤʫ ʚʽʮʽ, ʘ ʪʘʢʦʞ ʩʝʨʝʜ ʣʶʜʝʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʩʧʦʨʪʦʤ ʪʘ 

ʭʘʨʯʫʶʪʴʩʷ ʟʜʦʨʦʚʦʶ ʾʞʝʶ. ɿʦʢʨʝʤʘ, ʫ ɭʚʨʦʧʽ ʪʘ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʮʝʡ ʨʠʥʦʢ 

ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ ʥʘ 6-8%, ʘ ʚ ɸʟʽʾ - ʥʘ 10-12%. 

ʇʦʪʝʥʮʽʡʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʨʠʥʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʢʦʣʘʛʝʥʦʤ ʻ ʽʥʰʽ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʪʘʢʦʞ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʪʘ ʚʠʧʫʩʢʦʤ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ʆʜʥʘʢ, ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʽʭʫ ʥʘ ʨʠʥʢʫ ʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ, 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ. 

ʈʦʟʚʠʪʦʢ ʨʠʥʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʠʤ ʯʝʨʝʟ ʜʝʷʢʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʘ ʮʽʥʘ, ʩʢʣʘʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʠʟʠʢ ʥʝʞʘʜʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʇʨʦʪʝ, ʻ ʜʝʷʢʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ, ʪʘʢʽ ʷʢ: ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʣʘʛʝʥʫ, ʱʦ ʟʥʠʟʠʪʴ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʨʦʙʠʪʴ ʧʨʦʜʫʢʪʠ ʜʦʩʪʫʧʥʽʰʠʤʠ 

ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ; ʨʦʟʰʠʨʝʥʥʷ ʩʧʦʞʠʚʘʮʴʢʦʛʦ ʨʠʥʢʫ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʢʦʣʘʛʝʥʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʚ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʘʭ, 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʢʘʭ, ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʘʭ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʧʦʧʠʪ ʥʘ 

ʢʦʣʘʛʝʥ; ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʤʝʭʘʥʽʟʤʠ ʜʽʾ 

ʢʦʣʘʛʝʥʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʧʨʦʜʫʢʪʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʟ ʧʦʢʨʘʱʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ 

ʚʢʣʶʯʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʘʛʝʥʫ ʚ ʢʦʩʤʝʪʠʯʥʠʭ ʪʘ ʭʘʨʯʦʚʠʭ 

ʧʨʝʧʘʨʘʪʘʭ, ʨʦʟʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʘʛʝʥʫ ʫ ʤʝʜʠʮʠʥʽ, ʟʦʢʨʝʤʘ ʚ ʣʽʢʫʚʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʩʪʘʨʽʥʥʷʤ, ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʬʦʨʤ ʢʦʣʘʛʝʥʫ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʢʨʘʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ. 
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ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʨʠʥʢʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʻ ʢʦʩʤʝʪʠʯʥʘ ʪʘ ʤʝʜʠʯʥʘ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʩʧʦʨʪʠʚʥʝ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʨʦʪʝ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʪʘ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ 

ʛʘʣʫʟʽ, ʪʘʢʽ ʷʢ ʨʝʛʫʣʷʪʦʨʥʽ ʦʙʤʝʞʝʥʥʷ, ʢʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ ʪʘ ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɼʋɹɯʃʔʅɯ ʈɽʏʆɺʀʅʀ 

 

ʂʫʨôʷʥ ɼʘʨôʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʂʠʾʚʩʴʢʦʛʦ ʄʽʞʜʫʥʘʨʦʜʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʂʠʾʚ ʋʢʨʘʾʥʘ 

 

ɼʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʻ ʚʘʞʣʠʚʠʤ ʢʣʘʩʦʤ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʰʢʽʨʷʥʘ, 

ʪʝʢʩʪʠʣʴʥʘ, ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʪʘ ʽʥʰʽ. ɺʦʥʠ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʚʠʩʦʢʠʡ ʟʘʭʠʩʪ ʚʽʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺ ʮʽʡ 

ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʮʠʭ ʩʧʦʣʫʢ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɼʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʻ ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ 

ʛʨʫʧʫ ʜʫʙʠʣʴʥʠʭ ʘʛʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʦʪʝʾʥʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʙʽʦʤʦʣʝʢʫʣʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʤʽʥʫ ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʽ 

ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘʢʽ ʷʢ ʪʘʥʠʥʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʜʝʷʢʠʭ ʨʦʩʣʠʥʘʭ, ʘʙʦ ʩʠʥʪʝʟʦʚʘʥʽ ʰʣʷʭʦʤ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʻ ʰʢʽʨʷʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʫʙʣʝʥʥʷ ʰʢʽʨʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʡ 

ʤʽʮʥʽʩʪʴ, ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʦʟʢʣʘʜʫ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɼʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʭʨʦʤ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʰʢʽʨʷʥʠʭ 

ʚʠʨʦʙʽʚ. 

ʂʨʽʤ ʰʢʽʨʷʥʦʾ ʧʨʦʤʠʩʣʦʩʪʽ, ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘʢʦʞ ʟʥʘʭʦʜʷʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʦʙʨʦʙʢʠ ʪʢʘʥʠʥ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʤ ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʥʦʩʫ ʪʘ 

ʜʝʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪ ʚʽʜ ʚʧʣʠʚʫ ʚʦʣʦʛʠ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʫʙʽʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʪʢʘʥʠʥ, ʜʦʜʘʶʯʠ ʾʤ 

ʙʘʛʘʪʠʡ ʢʦʣʽʨ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʧʨʘʥʥʷ ʪʘ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ.  
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ʆʢʨʽʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʬʘʨʤʘʮʝʚʪʠʢʠ, ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘʢʦʞ ʟʥʘʡʰʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʢʦʩʤʝʪʠʢʘ, ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚʦʜʦʧʽʜʛʦʪʦʚʢʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʚʦʜʠ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ. 

ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘʢʦʞ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚ'ʷ. ɼʝʷʢʽ ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʦʢʩʠʯʥʠʤʠ ʪʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʙʦ ʚʠʜʘʣʝʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʜʞʝʨʝʣ ʪʘ ʰʢʦʜʫ ʜʦʚʢʽʣʣʶ.  

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʪʘʢʽ ʷʢ ʧʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ʆʜʥʘʢ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʟʜʦʨʦʚ'ʷʥʽ ʨʠʟʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʚʽʜʧʦʚʽʜʥʠʤ ʤʝʪʦʜʘʤ ʫʪʠʣʽʟʘʮʽʾ 

ʪʘ ʚʠʜʘʣʝʥʥʷ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. 

ʈʦʟʚʠʪʦʢ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘʢʦʞ ʻ 

ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ ʚ ʮʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ 1 

ɺʧʣʠʚ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʟ ʚʧʣʠʚʫ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʚʠʢʦʥʫʶ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ɺʽʜʙʨʘʶ ʜʚʦʻ ʟʨʘʟʢʽʚ ʚʦʜʠ ʟʽ ʩʪʘʚʢʫ ʪʘ ʨʽʯʢʠ. 

2. ɺʠʤʽʨʷʶ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʦʜʠ, ʪʘʢʽ ʷʢ pH, ʪʝʤʧʝʨʘʪʫʨʫ, 

ʪʚʝʨʜʽʩʪʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʩʪʫʧʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

3. ɼʦʜʘʶ ʜʫʙʽʣʴʥʫ ʨʝʯʦʚʠʥʫ ʜʦ ʦʜʥʦʛʦ ʟ ʟʨʘʟʢʽʚ ʚʦʜʠ. 

4. ʇʝʨʝʚʽʨʷʶ pH ʚʦʜʠ ʪʘ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ, ʚʽʜʨʝʛʫʣʴʦʚʫʶ ʡʦʛʦ ʜʦ 

ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ʚ ʦʙʦʭ ʟʨʘʟʢʘʭ ʚʦʜʠ. 
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5. ʇʨʦʚʦʜʞʫʶ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʫʙʽʣʴʥʦʾ 

ʨʝʯʦʚʠʥʠ ʚ ʚʦʜʽ. 

6. ɿʙʝʨʽʛʘʶ ʟʨʘʟʢʠ ʚʦʜʠ ʚʽʜʦʢʨʝʤʣʝʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʚ ʪʝʤʥʦʤʫ ʤʽʩʮʽ 

ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, 24 ʛʦʜʠʥʠ). 

7. ʇʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʥʦʚʫ ʚʠʤʽʨʶʶ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʦʜʠ ʪʘ 

ʧʨʦʚʦʜʞʫ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ, ʱʦʙ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʚʦʜʠ ʜʦ ʪʘ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ 

ʜʫʙʽʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ 

ʚʦʜʠ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʾ ʷʢʽʩʪʴ. ʇʦʨʽʚʥʷʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦ ʪʘ ʧʽʩʣʷ 

ʜʦʜʘʚʘʥʥʷ ʜʫʙʽʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ ʚ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ 

ʚʦʜʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʽ ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ʎʝʡ ʜʦʩʣʽʜ ʚʘʞʣʠʚʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʚʧʣʠʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʜʽʷʣʴʥʦʩʪʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʪʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʪʨʘʪʝʛʽʡ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʾʭ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ 2 

ɺʧʣʠʚ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʨʦʩʣʠʥʠ 

1. ɺʠʙʨʘʶ ʨʽʟʥʽ ʚʠʜʠ ʨʦʩʣʠʥ (ʥʘʧʨʠʢʣʘʜ, ʦʚʦʯʽ, ʜʝʨʝʚʘ, ʢʚʽʪʠ), ʷʢʽ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʩʦʨʪʽʚ, ʪʘ ʨʦʟʜʽʣʠʪʠ ʾʭ ʥʘ ʜʚʽ 

ʛʨʫʧʠ. 

2. ʆʜʥʫ ʛʨʫʧʫ ʨʦʩʣʠʥ ʚʠʨʦʱʫʶ ʚ ʫʤʦʚʘʭ, ʜʝ ʚʦʥʠ ʙʫʜʫʪʴ 

ʝʢʩʧʦʥʫʚʘʪʠʩʴ ʜʦ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʜʫ, 

ʟʘʙʨʫʜʥʝʥʫ ʮʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʜʣʷ ʧʦʣʠʚʫ ʮʠʭ ʨʦʩʣʠʥ. 

3. ɯʥʰʫ ʛʨʫʧʫ ʨʦʩʣʠʥ ʚʠʨʦʱʫʶ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ, ʜʝ ʾʤ ʥʝ ʙʫʜʝ 

ʚʠʧʘʜʘʪʠ ʝʢʩʧʦʥʫʚʘʪʠʩʴ ʜʦ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

4. ʇʦʨʽʚʥʶʶ ʟʜʦʨʦʚ'ʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʯʝʨʝʟ ʧʝʚʥʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ 1, 2 ʪʘ 4 ʪʠʞʥʽ). 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʦʩʣʠʥʠ, ʷʢʽ ʙʫʣʠ ʝʢʩʧʦʥʦʚʘʥʽ ʜʦ 

ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʷʚʠʣʠ ʦʟʥʘʢʠ ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʤʝʥʰʦʛʦ ʟʨʦʩʪʘʥʥʷ 
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ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ, ʷʢʽ ʟʨʦʩʪʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʜʫʙʽʣʴʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ. ʎʝʡ ʜʦʩʣʽʜ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʢʨʘʱʝʥʥʽ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ 

ʟʤʝʥʰʝʥʥʽ ʚʧʣʠʚʫ ʜʫʙʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʦʚʢʽʣʣʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʨʘʫʥ, ʊ., ʃʝ ʄʝʡ, ɻ., ɹʝʨʩʪʝʥ, ɹ., & ʄʝʨʬʽ, ʂ. (2017). Chemistry: 

The Central Science. Pearson. 

2. ʈʝʜʢʫʪ, ʉ. ʄ., ʂʫʜʽʥ, ɺ. ɸ., & ʄʽʩʝʚʽʯ, ɭ. ɺ. (2018). ɸʟʦ- ʪʘ 

ʛʽʜʨʘʟʦʜʫʙʽʣʴʥʽ ʨʝʘʛʝʥʪʠ: ʩʠʥʪʝʟ, ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʽʩʥʠʢ ʃʴʚʽʚʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ ʭʽʤʽʯʥʘ, 59, 24-36. 

3. ʂʨʦʧʘʯʝʢ, ʉ., ʂʫʜʽʥ, ɺ., & ʄʽʩʝʚʽʯ, ɭ. (2019). ʆʛʣʷʜ ʜʫʙʽʣʴʥʠʭ 

ʨʝʘʢʮʽʡ ʚ ʦʨʛʘʥʽʯʥʦʤʫ ʩʠʥʪʝʟʽ. ʄʦʣʦʜʠʡ ʚʯʝʥʠʡ, 12(70), 315-322. 

4. ʄʝʪʝʣʠʮʘ, ɺ. ɻ., ʉʪʝʮʝʥʢʦ, ɺ. ʌ., & ɻʨʠʥʝʚʠʯ, ɸ. ɺ. (2013). 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʮʽʡ ʜʫʙʽʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʜʦʤʽʰʦʢ. ɺʽʩʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ "ʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ". ʉʝʨʽʷ: ʍʽʤʽʷ, ʪʝʭʥʦʣʦʛʽʷ 

ʨʝʯʦʚʠʥ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, 767, 147-152. 
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ʄɯʂʈʆʉʂʆʇɯʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʆʈɻɸʅɯɺ ɹɽʈɽɿʀ ʇʆɺʀʉʃʆɰ 

 

ʇʘʥʯʝʥʢʦ ʉʚʽʪʣʘʥʘ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɹʝʥʪʘʣʻʙ ʍʘʞʘʨ, 

ʉʪʫʜʝʥʪʢʘ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʧʦʪʨʝʙʘ ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. ɰʭʥʷ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʥʠʟʢʦʶ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ. ʈʦʩʣʠʥʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʧʨʠ ʜʦʩʠʪʴ ʚʠʩʦʢʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ, ʢʦʤʧʣʝʢʩʥʫ 

ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʛʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʣʠʩʪʢʘ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʪʦʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʃʈʉ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʪʝʭʥʽʢʠ. ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʨʦʚʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʢʨʦʩʢʦʧ HDCE-10 Amanual. 

ʊʝʭʥʽʢʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʘ ʪʘʢʦʞ 

ʚʽʜ ʩʪʘʥʫ ʩʠʨʦʚʠʥʠ - ʮʽʣʴʥʦʾ, ʜʨʦʙʣʝʥʦʾ, ʨʽʟʘʥʦʾ ʘʙʦ ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʾ. ʆʙ'ʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʣʠʩʪʷ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʚ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʩʠʨʦʚʠʥʠ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɺ ʝʧʽʜʝʨʤʽʩʽ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʝʨʭʥʶ ʪʘ ʥʠʞʥʶ 

ʝʧʽʜʝʨʤʫ. ɺʝʨʭʥʷ ʝʧʽʜʝʨʤʘ ʤʘʻ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʠʭʽʚ, ʥʽʞ ʥʠʞʥʷ. ʉʘʤ 

ʝʧʽʜʝʨʤʽʩ ʤʘʻ ʛʣʘʜʢʫ ʧʦʚʝʨʭʥʶ ʪʘ ʚʢʨʠʪʠʡ ʙʘʛʘʪʦʢʫʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. 
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ʄʝʟʦʬʽʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʝʥʭʽʤʠ ʪʘ ʤʽʩʪʠʪʴ ʩʫʜʠʥʠ, ʱʦ 

ʩʧʨʠʷʶʪʴ ʪʨʘʥʩʧʦʨʪʫ ʚʦʜʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʦʩʣʠʥʽ. 

ʂʫʪʠʢʫʣʘ ï ʮʝ ʟʘʭʠʩʥʠʡ ʰʘʨ ʣʠʩʪʢʘ, ʷʢʠʡ ʟʘʭʠʱʘʻ ʨʦʩʣʠʥʫ ʚʽʜ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʫʰʢʦʜʞʝʥʴ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʢʫʪʠʢʫʣʘ ʚʠʛʣʷʜʘʻ ʷʢ 

ʪʦʥʢʠʡ ʧʨʦʟʦʨʠʡ ʰʘʨ, ʱʦ ʧʦʢʨʠʚʘʻ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʝʧʽʜʝʨʤʽʩʫ. 

ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʣʠʩʪʘ ʟ ʧʦʚʝʨʭʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʢʣʽʪʠʥʠ 

ʝʧʽʜʝʨʤʽʩʫ ʘʜʘʢʩʽʘʣʴʥʦʾ ʩʪʦʨʦʥʠ ʣʠʩʪʘ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʣʽʪʠʥ ʧʨʘʚʠʣʴʥʦʾ 

4-6-ʢʫʪʦʚʦʾ ʬʦʨʤʠ ʟ ʨʽʚʥʠʤʠ ʩʪʽʥʢʘʤʠ. ʂʣʽʪʠʥʠ ʝʧʽʜʝʨʤʽʩʫ ʘʙʘʢʩʽʘʣʴʥʦʾ ʩʪʦʨʦʥʠ 

ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚ ʦʙʨʠʩʽ ʙʽʣʴʰ ʟʚʠʚʠʩʪʽ, ʟʘ ʨʦʟʤʽʨʘʤʠ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʢʣʽʪʠʥʘʤʠ ʚʝʨʭʥʴʦʛʦ ʝʧʽʜʝʨʤʽʩʫ ʘʙʦ ʜʝʱʦ ʜʨʽʙʥʽʰʠʤʠ. ʊʠʧ 

ʧʨʦʜʠʭʠ - ʘʥʦʤʦʮʠʪʥʠʡ, ʙʽʣʷ ʧʨʦʜʠʭʦʚʠʭ ʢʣʽʪʠʥ 4 - 8, ʯʘʩʪʽʰʝ 6. ʇʨʦʜʠʭʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʟ ʥʠʞʥʴʦʾ ʩʪʦʨʦʥʠ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 

(ʛʽʧʦʩʪʦʤʘʪʠʯʥʠʡ ʪʠʧ). ʅʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ ʚʠʜʥʦ ʩʪʦʚʧʯʘʩʪʠʡ ʤʝʟʦʬʽʣ. 

ʅʘ ʝʧʽʜʝʨʤʽʩʽ ʚʠʜʥʦ ʚʝʣʠʢʽ ʱʠʪʢʦʚʠʜʥʽ ʟʘʣʦʟʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʟ ʦʙʦʭ ʙʦʢʽʚ 

ʣʠʩʪʢʘ. ɿʘʣʦʟʢʠ ʟ ʚʝʣʠʢʠʤʠ ʙʝʟʙʘʨʚʥʠʤʠ ʛʦʣʦʚʢʘʤʠ. ɺʠʷʚʣʝʥʦ ʧʨʦʩʪʽ ʚʦʣʦʩʢʠ. 

ʇʦʙʣʠʟʫ ʞʠʣʦʢ ʚʠʜʥʦ ʜʨʫʟʠ ʦʢʩʘʣʘʪʫ ʢʘʣʴʮʽʶ. 

ɺʠʩʥʦʚʢʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʠʥʠ ʙʝʨʝʟʠ 

ʧʦʚʠʩʣʦʾ. ɺʝʨʭʥʽʡ ʝʧʽʜʝʨʤʽʩ ʣʠʩʪʢʘ ʻ ʦʜʥʦʰʘʨʦʚʠʤ, ʘ ʥʠʞʥʽʡ - ʙʘʛʘʪʦʰʘʨʦʚʠʤ. 

ʉʪʨʫʢʪʫʨʘ ʤʝʟʦʬʽʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʤʝʟʦʬʽʣʴʥʠʭ ʧʘʨʝʥʭʽʤʥʠʭ 

ʢʣʽʪʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʭʣʦʨʦʧʣʘʩʪʠ. ɺ ʤʝʟʦʬʽʣʽ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʧʨʦʚʽʜʥʽ ʧʫʯʢʠ, ʷʢʽ 

ʤʘʶʪʴ ʩʧʦʣʫʯʥʫ ʬʫʥʢʮʽʶ. ʅʘʷʚʥʽʩʪʴ ʩʢʣʝʨʝʥʭʽʤʥʠʭ ʚʢʣʘʜʝʥʴ ʧʽʜ ʯʘʩ 

ʤʽʢʨʦʩʢʦʧʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʢʣʝʨʝʥʭʽʤʥʠʭ ʢʣʽʪʠʥ ʫ ʣʠʩʪʢʦʚʽʡ ʧʣʘʩʪʠʥʮʽ 

ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʾ ʣʠʩʪʢʘ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʠ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
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ʄɯʂʈʆʉʂʆʇɯʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʈʆɺʀʅʀ 

ʄɸʊɽʈʀʅʂʀ ɿɺʀʏɸʁʅʆɰ 

 

ʇʘʥʯʝʥʢʦ ʉʚʽʪʣʘʥʘ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ.ʬʘʨʤ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʑʝʧʝʪʥʘ ɯʨʠʥʘ ɯʛʦʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʌʽʪʦʧʨʝʧʘʨʘʪʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʥʝ 

ʚʠʢʣʠʢʘʶʪʴ ʟʚʠʢʘʥʥʷ, ʤʘʶʪʴ ʚʠʱʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʨʽʜʥʝʥʦʩʪʽ 

ʨʦʩʣʠʥʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ. ʇʨʝʧʘʨʘʪʠ ʟ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʜʦʙʨʝ 

ʧʦʻʜʥʫʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʯʘʩʪʦ ʧʽʜʩʠʣʶʶʯʠ ʜʽʶ ʦʜʠʥ ʦʜʥʦʛʦ (ʷʚʠʱʝ 

ʩʠʥʝʨʛʽʟʤʫ). ʄʦʞʣʠʚʦ, ʪʦʤʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʪʨʘʚ'ʷʥʽ ʟʙʦʨʠ ʤʘʶʪʴ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʣʽʥʽʯʥʠʡ ʝʬʝʢʪ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʙʦʨʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʷʛʪʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʦ-ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʣʠʩʪʢʘ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʪʦʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʃʈʉ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʪʝʭʥʽʢʠ. ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʨʦʚʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʢʨʦʩʢʦʧ HDCE-10 Amanual. 

ʊʝʭʥʽʢʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʘ ʪʘʢʦʞ 

ʚʽʜ ʩʪʘʥʫ ʩʠʨʦʚʠʥʠ - ʮʽʣʴʥʦʾ, ʜʨʦʙʣʝʥʦʾ, ʨʽʟʘʥʦʾ ʘʙʦ ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʾ. ʆʙ'ʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʣʠʩʪʢʠ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʨʛʘʥʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɽʧʽʜʝʨʤʽʩ ʣʠʩʪʢʘ ʧʦʢʨʠʪʠʡ ʢʫʪʠʢʫʣʦʶ, ʱʦ 

ʟʘʭʠʱʘʻ ʣʠʩʪʦʢ ʚʽʜ ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʪʘ ʟʘʙʨʫʜʥʝʥʴ. ʅʘ ʥʠʞʥʽʡ ʩʪʦʨʦʥʽ ʣʠʩʪʢʘ 

ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ ʨʦʟʤʽʱʝʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʠʭʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ 
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ʧʨʦʮʝʩʠ ʛʘʟʦʦʙʤʽʥʫ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʠʨʦʚʠʥʠ ʤʘʪʝʨʠʥʢʠ 

ʟʚʠʯʘʡʥʦʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʯʠʩʣʝʥʥʽ ʢʨʘʧʣʽ ʝʬʽʨʥʠʭ ʦʣʽʡ.  

ʋ ʣʠʩʪʢʘʭ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ, ʥʘ ʧʦʚʝʨʭʥʽ ʝʧʽʜʝʨʤʠ ʚʠʷʚʣʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʨʠʭʦʤʠ - ʚʦʣʦʩʦʧʦʜʽʙʥʽ ʚʠʨʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ, ʷʢʽ ʤʦʞʫʪʴ 

ʤʘʪʠ ʨʽʟʥʫ ʬʦʨʤʫ ʪʘ ʬʫʥʢʮʽʶ. ɼʝʷʢʽ ʟ ʥʠʭ ʩʣʫʛʫʶʪʴ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʭʠʞʘʢʽʚ, 

ʽʥʰʽ - ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʧʝʨʝʛʨʽʚʫ (ʨʠʩ. 1). 

 

 

 

 

 

ʈʠʩ. 1. ʈʽʟʥʦʚʠʜʠ ʪʨʠʭʦʤ ʥʘ ʝʧʽʜʝʨʤʽ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ 

ɿʘʛʘʣʦʤ, ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ ʤʦʞʝ 

ʜʘʪʠ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʾʭ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʡ. ɺʦʥʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʨʦʩʣʠʥʘʭ, ʪʘʢʠʭ ʷʢ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ. 

ɺʠʩʥʦʚʢʠ. ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʩʪʢʘ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ 

ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʪʘ ʾʭʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ 

ʬʦʨʤʘ, ʨʦʟʤʽʨ ʪʘ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʦʧʣʘʩʪʽʚ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʧʘʣʠʯʢʦʧʦʜʽʙʥʽ, ʙʫʛʦʨʯʘʩʪʽ ʪʘ ʧʣʦʩʢʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ 

ʨʦʩʣʠʥʠ, ʪʘʢʽ ʷʢ ʬʦʪʦʩʠʥʪʝʟ, ʪʨʘʥʩʧʦʨʪ ʚʦʜʠ ʪʘ ʨʝʯʦʚʠʥ, ʟʘʭʠʩʪ ʚʽʜ ʰʢʽʜʥʠʢʽʚ. 

ʊʘʢʦʞ, ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʩʪʢʘ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʦʩʦʙʣʠʚʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʷʢ ʧʨʦʜʠʭʠ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʜʽʣʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʭʠʩʥʽ ʪʘ ʘʜʘʧʪʘʮʽʡʥʽ ʬʫʥʢʮʽʾ. ʆʪʞʝ, 

ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʩʪʢʘ ʤʘʪʝʨʠʥʢʠ ʟʚʠʯʘʡʥʦʾ ʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʨʦʩʣʠʥʠ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʦʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴʥʽ 

ʚʽʟʫʘʣʴʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʠ ʪʘ ʟ'ʷʩʫʚʘʪʠ ʾʾ ʬʫʥʢʮʽʾ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ. 
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ʋɼʂ 1963 

ɼʆʉʃɯɼɾɽʅʅʗ ʆʉʅʆɺʅʀʍ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʉʇʆʃʋʂ 

GLECHOMA HEDERACEA  

 

ʇʦʙʦʞʥʘ ʍʨʠʩʪʠʥʘ ʈʦʤʘʥʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʂʠʄʋ, ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʦʧʠʩʫʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ Glechoma hederacea. ɺʠʷʚʣʝʥʦ, ʱʦ ʨʦʩʣʠʥʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʣʽʬʝʥʦʣʽʚ, ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʝʢʩʪʨʘʢʪʠ 

Glechoma hederacea ʤʘʶʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʜʽʶ ʥʘ ʢʣʽʪʠʥʠ ʨʘʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Glechoma hederacea, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, 

ʧʦʣʽʬʝʥʦʣʠ, ʬʣʘʚʦʥʦʾʜʠ, ʢʘʨʦʪʠʥʦʾʜʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʜʽʷ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʨʦʟʭʽʜʥʠʢʘ 

ʟʚʠʯʘʡʥʦʛʦ Glechoma hederacea ʻ ʘʢʪʫʘʣʴʥʠʤ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ. ʇʦ-ʧʝʨʰʝ, ʮʷ 

ʨʦʩʣʠʥʘ ʤʘʻ ʜʦʚʛʫ ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʦʪʝʥʮʽʡʥʫ ʢʦʨʠʩʥʽʩʪʴ ʾʾ ʩʧʦʣʫʢ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ʇʦ-ʜʨʫʛʝ, ʚʽʜʦʤʦ, 

ʱʦ ʚ ʩʢʣʘʜʽ ʨʦʩʣʠʥʠ ʤʽʩʪʷʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʪʘʢʽ ʷʢ 

ʬʣʘʚʦʥʦʾʜʠ, ʪʝʨʧʝʥʦʾʜʠ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʪʘ ʽʥʰʽ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʤʝʜʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʨʝʧʘʨʘʪʠ ʨʦʟʭʽʜʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʟʙʫʜʞʫʶʪʴ ʘʧʝʪʠʪ, ʩʪʠʤʫʣʶʶʪʴ 

ʪʨʘʚʣʝʥʥʷ, ʟʘʛʘʣʴʥʠʡ ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʜʽʫʨʝʟ, ʤʘʶʪʴ ʘʥʪʠʩʝʧʪʠʯʥʽ, 

ʙʦʣʝʟʘʩʧʦʢʽʡʣʠʚʽ, ʚʽʜʭʘʨʢʫʚʘʣʴʥʽ, ʧʦʪʦʛʽʥʥʽ, ʢʨʦʚʦʩʧʠʥʥʽ ʪʘ ʘʥʪʠʪʦʢʩʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘʩʪʽʡ ʪʨʘʚʠ ʨʦʟʭʽʜʥʠʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʜʠʭʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ (ʬʘʨʠʥʛʽʪ, ʣʘʨʠʥʛʽʪ, ʢʘʰʣʶʢ, ʭʨʦʥʽʯʥʠʡ ʙʨʦʥʭʽʪ, ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ, 

ʧʥʝʚʤʦʥʽʷ), ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʘʧʝʪʠʪʫ, ʷʢ ʚʽʪʨʦʛʽʥʥʠʡ ʽ ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʠʡ 
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ʟʘʩʽʙ, ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʽ ʧʝʯʽʥʢʠ, ʩʝʣʝʟʽʥʢʠ. ʽ ʩʝʯʦʚʠʚʽʜʥʠʭ 

ʰʣʷʭʽʚ (ʥʠʨʢʦʚʦʢʘʤ'ʷʥʘ ʭʚʦʨʦʙʘ, ʮʠʩʪʠʪ), ʚʽʜʥʦʚʣʶʶʯʠ ʧʨʘʚʠʣʴʥʠʡ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥ, ʟʘʧʦʙʽʛʘʶʯʠ ʦʪʨʫʻʥʥʷ ʩʚʠʥʮʝʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʚʦʜʠʣʦʩʷ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʤʫ ʢʦʨʠʩʥʦʩʪʽ 

ʨʦʩʣʠʥʠ Glechoma hederacea ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʝʷʢʽ ʩʧʦʣʫʢʠ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥʠ Glechoma hederacea. ɼʝʷʢʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ 

ʨʦʩʣʠʥʽ, ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʘʥʪʠʨʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʫ ʙʦʨʦʪʴʙʽ ʟ ʜʝʷʢʠʤʠ ʚʠʜʘʤʠ ʨʘʢʫ. 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ Glechoma 

hederacea ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʦʨʠʩʥʦʩʪʽ ʮʽʻʾ 

ʨʦʩʣʠʥʠ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʨʦʟʨʦʙʠʪʠ 

ʥʦʚʽ ʣʽʢʠ ʪʘ ʪʝʨʘʧʽʾ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʈʦʟʭʽʜʥʠʢ ʟʚʠʯʘʡʥʠʡ ʤʽʩʪʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, 

ʪʘʢʽ ʷʢ ʬʣʘʚʦʥʦʾʜʠ, ʪʘʥʽʥʠ, ʝʬʽʨʥʽ ʦʣʽʾ, ʢʫʤʘʨʠʥʠ, ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ ʪʘ ʽʥʰʽ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʭ ʛʨʫʧ ʩʧʦʣʫʢ ʻ ʬʣʘʚʦʥʦʾʜʠ, ʪʘʢʽ ʷʢ ʢʚʝʨʮʝʪʠʥ, 

ʣʫʪʝʦʣʽʥ ʪʘ ʽʟʦʨʘʤʥʝʪʠʥ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʫʞʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ 

ʧʦʢʘʟʫʶʪʴ ʟʘʭʠʩʥʫ ʜʽʶ ʥʘ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʬʣʘʚʦʥʦʾʜʠ ʨʦʟʭʽʜʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʤʦʞʫʪʴ ʤʘʪʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʊʘʥʽʥʠ, ʷʢʽ ʪʘʢʦʞ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʟʭʽʜʥʠʢʫ ʟʚʠʯʘʡʥʦʤʫ, ʚʽʜʦʤʽ ʩʚʦʾʤʠ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʪʘ ʙʦʨʦʪʴʙʠ ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ. 

ʂʫʤʘʨʠʥʠ, ʷʢʽ ʻ ʱʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʛʨʫʧʦʶ ʩʧʦʣʫʢ, ʤʦʞʫʪʴ ʤʘʪʠ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫ ʜʽʶ, ʪʦʙʪʦ ʟʤʝʥʰʫʚʘʪʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʪʠʤ ʩʘʤʠʤ 

ʟʘʧʦʙʽʛʘʶʯʠ ʫʪʚʦʨʝʥʥʶ ʪʨʦʤʙʽʚ ʪʘ ʽʥʰʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɽʬʽʨʥʽ ʦʣʽʾ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʟʭʽʜʥʠʢʫ ʟʚʠʯʘʡʥʦʤʫ, ʪʘʢʦʞ ʤʘʶʪʴ ʢʦʨʠʩʥʽ 
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ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʪʨʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʩʪʨʦʶ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ, ʨʦʟʭʽʜʥʠʢ ʟʚʠʯʘʡʥʠʡ ʤʽʩʪʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʢʦʨʠʩʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ 

Glechoma hederacea ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ Glechoma hederacea 

ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʩʢʣʘʜʫ ʪʘ ʤʦʞʣʠʚʠʭ ʤʝʜʠʯʥʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ. 

ɿʨʘʟʢʠ ʨʦʩʣʠʥʠ ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʽ ʧʽʜʜʘʥʽ ʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʫ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

Glechoma hederacea ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ 

ʢʘʬʝʾʥʦʚʘ ʢʠʩʣʦʪʘ (2,8 ʤʛ/ʛ), ʭʣʦʨʦʛʝʥʦʚʘ ʢʠʩʣʦʪʘ (3,6 ʤʛ/ʛ) ʪʘ ʨʫʪʠʥ (1,2 ʤʛ/ʛ). 

ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ (ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ, 

ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ) ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʫ 

ʬʣʘʚʦʥʦʾʜʽʚ, ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʘʣʢʘʣʦʾʜʽʚ ʫ ʨʦʩʣʠʥʽ. 

ʊʘʙʣʠʮʷ 1  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘʟʚʘ ʨʝʯʦʚʠʥʠ ɺʤʽʩʪ ʫ ʤʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʌʣʘʚʦʥʦʾʜʠ 32.64 

ɻʽʜʨʦʢʩʠʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ 23.45 

ʌʝʥʦʣʴʥʽ ʢʠʩʣʦʪʠ 12.33 

ʉʢʚʘʣʝʥʠ 9.87 

ɯʨʠʜʦʾʜʠ 7.21 

ʊʝʨʧʝʥʦʾʜʠ 4.55 

ɸʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ 3.90 

ɸʣʢʘʣʦʾʜʠ 1.22 

ʊʦʢʦʬʝʨʦʣʠ 0.87 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʟʭʽʜʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʷʢ 
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ʜʞʝʨʝʣʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʢʦʨʠʩʥʠʡ ʚʧʣʠʚ ʥʘ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʤʝʜʠʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

Glechoma hederacea. ʅʘʧʨʠʢʣʘʜ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʪʘʢʠʭ ʷʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʜʝʷʢʽ ʚʠʜʠ ʨʘʢʫ. ʌʣʘʚʦʥʦʾʜʠ, ʷʢʽ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʨʦʩʣʠʥʽ, ʪʘʢʦʞ ʤʘʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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ʅʆɺɯʊʅɯ ʇʆɻʃʗɼʀ ʃɯʂʋɺɸʅʅʗ ʍɺʆʈʀʍ 

ʅɸ ʎʋʂʈʆɺʀʁ ɼɯɸɹɽʊ 2 ʊʀʇʋ ʊɸ ɯʍʉ 

 

ʊʘʨʘʥʶʢ ɻʘʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʂʠʽʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʮʫʢʨʦʚʠʡ ʜiʘʙʝʪ (ʎɼ) ʩʪʘʚ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʩʚʽʪʽ. ɺʆʆɿ ʭʘʨʘʢʪʝʨʠʟʫʻ ʎɼ ʷʢ ʝʧʽʜʝʤʽʶ 

ʥʝʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʧʣʘʥʝʪʦʶ. 

ʅʘ ʪʣʽ ʎɼ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʢʣʘʜʥʽ ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫʩʢʣʘʜʥʝʥʥʷ, 

ʽʥʚʘʣʽʜʠʟʘʮʽʷ ʣʶʜʝʡ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʚ ʨʘʥʥʴʦʤʫ ʚʽʮʽ. ʉʝʨʝʜ ʥʠʭ 

ʚʠʟʥʘʯʘʶʪʴ: ʜʽʘʙʝʪʠʯʥʽ ʨʝʪʠʥʦʧʘʪʽʾ, ʘʥʛʽʦʧʘʪʽʾ, ʧʦʣʽʥʝʡʨʦʧʘʪʽʾ, ʩʠʥʜʨʦʤ 

ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ. ʍʚʦʨʽ ʥʘ ʎɼ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ 

ʪʘ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ (ɯʍʉ).  

ʃʽʢʫʚʘʥʥʷ ʎɼ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɯʍʉ ʤʘʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ 

ʧʨʝʧʘʨʘʪʽʚ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ, ʷʢʽ ʤʘʶʪʴ ʮʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʥʝʙʘʞʘʥʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɯʍʉ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʩʫʧʫʪʥʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʃʽʢʫʚʘʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ ʯʽʪʢʠʤ ʢʦʥʪʨʦʣʝʤ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ 

ʢʨʦʚʽ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʫ 

ʭʚʦʨʠʭ ɯʍʉ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʤʥʦʶ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʣʠʩʪʢʽʚ-ʧʨʠʟʥʘʯʝʥʴ ʭʚʦʨʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘ ʦʩʥʦʚʽ 

ʮʴʦʛʦ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʣʽʢʘʨʷʤ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, 

ʷʢʠʤʠ ʧʦʚʠʥʥʽ ʢʝʨʫʚʘʪʠʩʴ ʣʽʢʘʨʽ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʪʝʨʘʧʽʾ ʭʚʦʨʠʤ ʥʘ ɯʍʉ, ʻ 

ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʻ ʧʨʠʟʥʘʯʝʥʥʷ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʾ ʪʝʨʘʧʽʾ, ʟʘʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʠʟʥʘʯʝʥʴ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʧʘʮʽʻʥʪʘʤ ʟ ʎɼ 2-ʛʦ ʪʠʧʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ɯʍʉ . 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʩʪʘʪʪʽ ʩʣʫʛʫʚʘʣʠ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙ 

(ɯʍ) ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʦʻʜʥʫʚʘʣʠ ʚ ʜʽʘʛʥʦʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ɯʍʉ ʪʘ ʎɼ 2-ʛʦ ʪʠʧʫ. 

ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ: ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʟʚʽʪʽʚ. ɼʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʭʚʦʨʠʭ ʟ ɯʍ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

ʩʧʝʮʽʘʣʴʥʘ ʬʦʨʤʘ. ɺ ʧʝʨʰʫ ʯʘʩʪʠʥʫ ʟʘʥʦʩʠʣʠʩʷ ʪʘʢʽ ʜʘʥʽ: ʇɯɹ, ʩʪʘʪʴ, ʨʽʢ 

ʥʘʨʦʜʞʝʥʥʷ, ʧʦʚʥʠʭ ʨʦʢʽʚ, ʜʘʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʩʪʘʮʽʦʥʘʨʫ, ʜʘʪʘ ʚʠʧʠʩʢʠ, 

ʧʝʨʽʦʜ ʧʨʠʙʫʚʘʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʽ (ʣʽʞʢʦ-ʜʥʽʚ), ʦʩʥʦʚʥʠʡ ʜʽʘʛʥʦʟ, ʫʩʢʣʘʜʥʝʥʥʷ, 

ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ (ʭʦʣʝʩʪʝʨʠʥ, ʨʽʚʝʥʴ ʮʫʢʨʫ ʫ ʢʨʦʚʽ, ʷʢʽ 

ʧʨʝʧʘʨʘʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʨʘʥʽʰʝ ʽ ʪ.ʜ). ɺ ʜʨʫʛʫ ʯʘʩʪʠʥʫ ʨʦʟʨʦʙʣʝʥʦʾ ʬʦʨʤʠ 

ʟʘʥʦʩʠʣʘʩʷ ʧʨʠʟʥʘʯʝʥʘ ʪʝʨʘʧʽʷ. ʊʘʙʣʠʮʷ ʤʘʣʘ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʥʘʟʚʘ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʜʦʟʫʚʘʥʥʷ ʪʘ ʢʨʘʪʥʽʩʪʴ ʧʨʠʡʦʤʫ, ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ, 

ʪʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ɺʩʽ ʧʨʠʟʥʘʯʝʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʘʥʘʣʽʟʫ, ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ 

ʥʘ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʽ ʛʨʫʧʠ. ɼʘʣʽ ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʪʝʨʘʧʽʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ 

ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʣʽʢʫʚʘʥʥʷ (ʨʝʢʦʤʝʥʜʘʮʽʷʤ ɸʉʉ, 

ʋʢʨʘʾʥʩʴʢʠʤ ʧʨʦʪʦʢʦʣʘʤ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ, ɸʤʝʨʠʢʘʥʩʴʢʦʾ 

ʜʽʘʙʝʪʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ). ʂʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ , ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʪʫ ʯʠ ʽʥʰʫ ʪʝʨʘʧʽʶ, ʙʫʣʘ ʧʽʜʨʘʭʦʚʘʥʘ ʫ ʚʽʜʩʦʪʢʘʭ. 

ʊʘʢʦʞ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʴ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʾʭ 

ʢʦʤʙʽʥʘʮʽʡ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʛʨʘʤʘ 

Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʩʪʘʥʜʘʨʪʘʤʠ ʣʽʢʫʚʘʥʥʷ ɯʍʉ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ, ɸʤʝʨʠʢʘʥʩʴʢʦʾ ʢʘʨʜʽʦʣʦʛʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ 

ʪʘ ɸʩʦʮʽʘʮʽʾ ʢʘʨʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ ʚʩʽ ʭʚʦʨʽ ʥʘ ɯʍʉ ʧʦʚʠʥʥʽ ʦʪʨʠʤʫʚʘʪʠ 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʫ ʢʠʩʣʦʪʫ, ʷʢʱʦ ʥʝ ʤʘʻ ʧʨʦʪʠʧʦʢʘʟʘʥʴ. ʇʨʠ ʥʝʩʧʨʠʡʥʷʪʪʽ 

ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ, ʾʾ ʩʣʽʜ ʟʘʤʽʥʠʪʠ ʥʘ ʢʣʦʧʽʜʦʛʨʝʣʴ [1, 2]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 34% ʭʚʦʨʠʭ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʽ 

ʤʘʡʞʝ 24% ʭʚʦʨʠʭ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʫʧʘʭ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʘʛʨʝʛʘʥʪʥʫ 

ʪʝʨʘʧʽʶ, ʧʦʧʨʠ ʩʪʘʥʜʘʨʪʠ ʣʽʢʫʚʘʥʥʷ ɯʍʉ ʪʘ ɯʍʉ ʽʟ ʎɼ 2-ʛʦ ʪʠʧʫ.  

ɿʛʽʜʥʦ ʽʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʝʨʘʧʽʾ ʛʽʧʦʣʽʧʽʜʝʤʽʯʥʽ ʟʘʩʦʙʠ 

https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDMQFjAB&url=http%3A%2F%2Foffice.microsoft.com%2Fuk-ua%2Fexcel%2F&ei=YruRU5WdFonnywOpyYEw&usg=AFQjCNEk1x3-xQuAIGJJEs-97t4Th_UTZw&sig2=gLLMw64KgYQWg_JpiMRYIw
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ʧʦʚʠʥʥʽ ʧʨʠʟʥʘʯʘʪʠʩʷ ʚʩʽʤ ʧʘʮʽʻʥʪʘʤ ʟ ɯʍʉ. ɿ ʧʨʠʚʦʜʫ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʥʽʚ 

ʭʚʦʨʠʤ ʥʘ ʎɼ ʽʩʥʫʻ ʜʠʩʢʫʩʽʡʥʘ ʪʦʯʢʘ ʟʦʨʫ. ɺ ʦʜʥʽʭ ʜʞʝʨʝʣʘʭ ʣʽʪʝʨʘʪʫʨʠ 

ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʥʽʚ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʧʨʝʙʽʛʫ ɯʍʉ ʽʟ ʎɼ, ʪʦʤʫ ʱʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʢʦʨʝʢʮʽʾ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʾ ʪʝʨʘʧʽʾ, ʘ ʚ ʽʥʰʠʭ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʪʝʨʘʧʽʷ ʘʪʦʨʚʘʩʪʘʪʠʥʦʤ ʩʧʨʠʷʻ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʨʦʩʪʘʥʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʩʫʣʽʥʫ ʥʘʪʱʝʩʝʨʮʝ ʪʘ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʨʘʟʦʤ ʟ 

ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʟʙʽʣʴʰʫʻ ʨʽʚʝʥʴ ʛʣʽʢʝʤʽʾ ʫ ʛʽʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ [3]. 

ɯʥʛʽʙʽʪʦʨʠ ɸʇʌ ʧʽʜʚʠʱʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʽʥʩʫʣʽʥʫ ʪʘ 

ʧʦʢʨʘʱʫʶʪʴ ʟʘʩʚʦʻʥʥʷ ʛʣʶʢʦʟʠ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʛʽʧʦʛʣʽʢʝʤʽʶ, ʽ ʧʦʪʨʝʙʫʻ 

ʟʥʠʞʝʥʥʷ ʜʦʟʠ ʮʫʢʨʦʟʥʠʞʫʶʯʠʭ ʟʘʩʦʙʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʮʽʻʾ ʛʨʫʧʠ ʥʘ ʣʽʧʽʜʥʠʡ ʦʙʤʽʥ ʧʨʠ ʎɼ 2-ʛʦ ʪʠʧʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ɸɻ [4]. ʆʢʨʽʤ ʧʦʟʠʪʠʚʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ɸʇʌ ʭʚʦʨʠʤ 

ʟ ʎɼ, ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʪʝ, ʱʦ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜ. ʎʝʡ 

ʪʽʘʟʠʜʥʠʡ ʜʽʫʨʝʪʠʢ ʥʝʙʘʞʘʥʦ ʧʨʠʟʥʘʯʘʪʠ ʭʚʦʨʠʤ ʥʘ ʎɼ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ ʣʽʢʘʨʽ ʧʨʦʚʦʜʷʪʴ ʚʠʙʽʨ ʧʨʝʧʘʨʘʪʫ ʭʚʦʨʠʤ ʟʚʘʞʘʶʯʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʭʚʦʨʦʛʦ ʩʫʧʫʪʥʴʦʛʦ ʎɼ, ʦʢʨʽʤ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʽʚ ʧʨʠʟʥʘʯʝʥʥʷ 

ʥʝʩʝʣʝʢʪʠʚʥʠʭ ɓ-ʙʣʦʢʘʪʦʨʽʚ ʪʘ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʫ ʚ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ ɸʇʌ. 

 

ʃʽʢʘʨʽ ʧʨʠʜʽʣʷʶʪʴ ʜʦʩʪʘʪʥʶ ʫʚʘʛʫ ʧʨʠʟʥʘʯʝʥʥʶ ʜʦʜʘʪʢʦʚʦʾ ʪʝʨʘʧʽʾ 

ʭʚʦʨʠʤ ʥʘ ʎɼ ʪʘ ɯʍʉ, ʪʘʢʦʾ ʷʢ ʘʥʪʠʛʽʧʦʢʩʘʥʪʥʘ, ʘʥʛʽʦ- ʪʘ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʘ 

ʦʩʦʙʣʠʚʦ ʫ ʚʠʛʣʷʜʽ ʽʥôʻʢʮʽʡʥʠʭ ʨʦʟʯʠʥʽʚ, ʤʝʪʘʙʦʣʽʯʥʘ. ʊʘʢʘ ʧʨʠʭʠʣʴʥʽʩʪʴ 

ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʧʨʠʟʥʘʯʝʥʴ ʦʜʥʦʤʫ ʭʚʦʨʦʤʫ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʨʘʛʤʘʟʽʾ. 

ɻʽʧʦʛʣʽʢʝʤʽʯʥʘ ʪʝʨʘʧʽʷ ʭʚʦʨʠʭ ʽʟ ɯʍʉ ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ɯʄʊ ʽ ʫ 

83% ʚʠʧʘʜʢʽʚ ʧʨʠʟʥʘʯʘʣʠʩʷ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʝʨʝʙʽʛ ɯʍʉ. 
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ʋɼʂ 615.1: 339.13 

ɸʅɸʃɯɿ ʎɯʅʆɺʆɰ ʇʆʃɯʊʀʂʀ ʅɸ ʇʈɽʇɸʈɸʊʀ ʇʈʀ 

ɿɸʍɺʆʈʖɺɸʅʅʗʍ ɺɽʈʍʅɯʍ ɼʀʍɸʃʔʅʀʍ ʐʃʗʍɯɺ 

 

ʌʝʜʦʨʽʚʩʴʢʘ ɼʘʨʠʥʘ ɺʘʩʠʣʽʚʥʘ 

ʇɺʅɿ çʂʠʾʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʂʠʾʚʩʴʢʠʡ ʄʽʞʥʘʨʦʜʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

 

ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʽʪʦʚʠʭ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ [4, 9]. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʮʠʭ ʚʠʪʨʘʪ ʩʪʘʥʦʚʣʷʪʴ ʚʠʪʨʘʪʠ ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ [16, 17, 18]. ʎʝ ʟʫʤʦʚʣʝʥʦ ʷʢ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʩʪʘʨʽʰʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

ʦʩʽʙ ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ), ʪʘʢ ʽ ʨʦʟʚʠʪʢʦʤ ʤʝʜʠʯʥʦʾ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʛʘʣʫʟʽ (ʧʦʷʚʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʢʘ ʦʨʠʛʽʥʘʣʴʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ)) 

[7, 9, 10]. 

ʇʨʠ ʮʴʦʤʫ ʨʝʩʫʨʩʠ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷ ʻ ʟʘʚʞʜʠ ʦʙʤʝʞʝʥʠʤʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʩʠʪʫʘʮʽʷ ʚʠʤʘʛʘʻ ʚʪʨʫʯʘʥʴ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʷʢ ʟ ʧʦʟʠʮʽʾ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʃɿ, ʪʘʢ ʽ ʟ ʧʦʟʠʮʽʾ ʩʪʨʠʤʘʥʥʷ 

ʟʘʪʨʘʪ. 

ʊʘʢ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

çʘʩʠʤʝʪʨʽʻʶ ʽʥʬʦʨʤʘʮʽʾè (ʚʽʜʩʫʪʥʽʩʪʶ/ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʟʥʘʥʴ ʧʘʮʽʻʥʪʘ ʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʷʭ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʩʚʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʜʦʩʪʘʪʢʫ) [18] ʪʘ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ 

ʥʘ ʃɿ, ʨʝʛʫʣʶʚʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟ ʙʦʢʫ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ ʤʘʻ 

ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦʩʪʫʧʥʠʤʠ, ʝʬʝʢʪʠʚʥʠʤʠ ʽ 

ʷʢʽʩʥʠʤʠ ʃɿ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʥʘʣʝʞʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʃɿ, ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ [8] ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ [2, 7]. 

ɺʠʪʨʘʪʠ ʥʘ ʃɿ ʟʘʣʝʞʘʪʴ ʚʽʜ ʮʽʥʠ ʥʘ ʃɿ ʪʘ ʦʙʩʷʛʽʚ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. 

ʉʧʦʞʠʚʘʥʥʷ ʃɿ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʠʪʫ ʥʘ ʃɿ, ʧʨʠʟʥʘʯʝʥʴ ʣʽʢʘʨʽʚ ʪʘ ʜʽʶʯʦʾ 
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ʨʝʽʤʙʫʨʩʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [7] 

ʈʝʛʫʣʶʚʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟ ʧʦʟʠʮʽʾ çʩʪʨʠʤʘʥʥʷ ʚʠʪʨʘʪè 

ʫʨʷʜʘʤʠ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʜʚʦʭ ʥʘʧʨʷʤʘʭ: ʘ) ʚʽʜʥʦʩʥʦ 

ʧʦʩʪʘʯʘʥʥʷ/ʧʨʦʧʦʟʠʮʽʾ; ʙ) ʚʽʜʥʦʩʥʦ ʩʧʦʞʠʚʘʥʥʷ/ ʧʦʧʠʪʫ ʃɿ [10, 18]. 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʩʪʘʯʘʥʥʷ/ʧʨʦʧʦʟʠʮʽʾ ʃɿ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʮʽʥʦʨʝʛʫʣʶʚʘʥʥʷ, ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʩʧʦʞʠʚʘʥʥʷ ʃɿ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʠʩʪʝʤʘ 

ʨʝʽʤʙʫʨʩʘʮʽʾ [6]. 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʜʚʘ ʤʝʭʘʥʽʟʤʠ ʻ ʩʢʣʘʜʦʚʠʤʠ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʃɿ ʥʘʩʝʣʝʥʥʷ. 

ɿʘʭʦʜʠ, ʟʜʽʡʩʥʝʥʽ ʫ ʨʘʤʢʘʭ ʦʙʦʭ ʩʠʩʪʝʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʷʤʦ ʯʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʫ ʃɿ. ʊʘʢ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʮʽʥʦʨʝʛʫʣʶʚʘʥʥʷ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʬʦʨʤʫʻʪʴʩʷ ʮʽʥʘ ʃɿ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʽʤʙʫʨʩʘʮʽʾ ʬʦʨʤʫʻʪʴʩʷ ʨʝʽʤʙʫʨʩʘʮʽʡʥʘ ʮʽʥʘ ʃɿ, ʷʢʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʮʽʥʫ ʃɿ ʥʘ ʨʠʥʢʫ. ʆʙʠʜʚʘ ʤʝʭʘʥʽʟʤʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʦʩʪʘʪʦʯʥʦʾ 

ʚʘʨʪʦʩʪʽ ʃɿ ʜʣʷ ʧʘʮʽʻʥʪʘ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ʎʽʥʦʨʝʛʫʣʶʚʘʥʥʷ/ʎʽʥʦʫʪʚʦʨʝʥʥʷ (Pricing policies) ï ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ 

ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʩʫʤʠ, 

ʩʧʣʘʯʝʥʦʾ ʧʦʢʫʧʮʝʤ ʘʙʦ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʘʚʮʝʤ [13]. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʮʽʥʘʤʠ ʥʘ ʃɿ ï ʦʙʤʝʞʠʪʠ ʧʨʠʚʘʪʥʽ ʪʘ ʜʝʨʞʘʚʥʽ 

ʚʠʪʨʘʪʠ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʚʝʨʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʮʽʥʦʚʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ [3], ʪʘʢʽ ʟʘʭʦʜʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ɭʉ ʚ ʨʽʟʥʠʭ ʦʙʩʷʛʘʭ ʪʘ ʥʘʧʨʷʤʘʭ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥʠ ʥʘ ʃɿ 

(ʘʤʙʫʣʘʪʦʨʥʠʡ ʩʝʢʪʦʨ) (ʩʭʝʤʘ 2) [6, 7, 16]: 

1. ʇʨʷʤʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʪʨʘʪʘʤʠ ʥʘ ʃɿ 

2. ʂʦʥʪʨʦʣʴ ʟʘ ʧʨʠʙʫʪʢʘʤʠ ʢʦʤʧʘʥʽʡ ʚʠʨʦʙʥʠʢʽʚ ʃɿ 

3. ʈʝʛʫʣʶʚʘʥʥʷ ʚʣʘʩʥʝ ʮʽʥʠ ʥʘ ʃɿ 

Cʠʩʪʝʤʘ ʨʝʬʝʨʝʥʪʥʠʭ ʮʽʥ, ʥʘ ʨʷʜʫ ʟ ʢʦʥʪʨʦʣʝʤ ʟʘ ʧʨʠʙʫʪʢʘʤʠ ʢʦʤʧʘʥʽʡ 
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ʚʠʨʦʙʥʠʢʽʚ ʃɿ, ʙʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʽʟ ʩʢʣʘʜʦʚʠʭ ʧʦʣʽʪʠʢʠ 

ʥʝʧʨʷʤʦʛʦ ʮʽʥʦ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʥʠ ʚʠʨʦʙʥʠʢʘ [5, 7, 10]. ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʩʪʘʪʪʽ 

ʩʠʩʪʝʤʘ ʨʝʬʝʨʝʥʪʥʠʭ ʮʽʥ ʟʛʘʜʫʻʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ ʨʝʽʤʙʫʨʩʘʮʽʾ. ʚʠʟʥʘʚ 

ʨʝʽʤʙʫʨʩʘʮʽʶ. ɿʘʛʘʣʦʤ ʨʝʽʤʙʫʨʩʘʮʽʷ ï ʮʝ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʚ ʤʽʞʥʘʨʦʜʥʽʡ 

ʧʨʘʢʪʠʮʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʥʘʟʚʘ ʧʨʦʮʝʩʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʩʠʩʪʝʤʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʚʧʣʠʚʘʻ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʃɿ ʪʘ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʥʷ [1, 2]. 

ʄʝʭʘʥʽʟʤ ʧʦʚʥʦʾ ʘʙʦ ʯʘʩʪʢʦʚʦʾ ʦʧʣʘʪʠ ʚʘʨʪʦʩʪʽ ʃɿ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʨʦʪʠʜʽʾ ʥʘʡʙʽʣʴʰ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʭʚʦʨʦʙ 

ʻ ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ (ɹɸ), ʦʩʢʽʣʴʢʠ ʫʨʘʞʘʻ ʚʩʽ ʚʽʢʦʚʽ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ, ʘ ʧʨʠ 

ʥʝʝʬʝʢʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʟʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ ʽ ʚ ʯʘʩʪʠʥʽ ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʤʝʨʪʽ. ɿʘ ʜʘʥʠʤʠ ʎʝʥʪʨʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ʄʆɿ) ʋʢʨʘʾʥʠ ʥʘ ʮʶ 

ʧʘʪʦʣʦʛʽʶ ʩʪʨʘʞʜʘʶʪʴ ʙʣʠʟʴʢʦ 300 ʤʽʣʴʡʦʥʽʚ ʦʩʽʙ ʫ ʩʚʽʪʽ. ʇʦʢʘʟʥʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɹɸ ʩʪʘʥʦʚʣʷʪʴ 1ï18%, ʫ ʜʽʪʝʡ ʞʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 

5-10%. ɺ ʋʢʨʘʾʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʦʩʽʙ 

ʜʠʪʷʯʦʛʦ ʚʽʢʫ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 0,6% ʜʦ 0,56%. ʊʘʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʪʽʣʴʢʠ 

ʧʽʜʢʨʝʩʣʠʪʠ ʧʨʦʙʣʝʤʫ ʥʠʟʴʢʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɹɸ ʫ ʜʽʪʝʡ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ [3]. 

ɯʟ 1 ʢʚʽʪʥʷ 2017 ʨ. ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʣʘ ʜʽʷʪʠ ʫʨʷʜʦʚʘ ʧʨʦʛʨʘʤʘ çɼʦʩʪʫʧʥʽ 

ʣʽʢʠè (ʜʘʣʽ ï ʇʨʦʛʨʘʤʘ), ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʃɿ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯɯ ʪʠʧʫ ʪʘ ɹɸ. ʇʝʨʝʣʽʢ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʝʧʘʪʝʥʪʦʚʘʥʠʭ ʥʘʟʚ (ʄʅʅ) ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʨʝʽʤʙʫʨʩʘʮʽʾ, ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 9 

ʣʠʩʪʦʧʘʜʘ 2016 ʨ. No 863 çʇʨʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè ʪʘ ʩʪʘʥʦʚʠʚ 17 ʄʅʅ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, 3 ʄʅʅ ï ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯɯ ʪʠʧʫ ʪʘ 3 ʄʅʅ ï ɹɸ. ʄʝʪʦʶ ʮʽʻʾ 

ʇʨʦʛʨʘʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʧʘʮʽʻʥʪʽʚ ʜʦ 23 ʃɿ ʜʣʷ ʘʤʙʫʣʘʪʦʨʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 27 ʣʶʪʦʛʦ 2019 ʨ. No 135 çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʨʝʽʤʙʫʨʩʘʮʽʾ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚè ʚʠʟʥʘʣʘ ʧʦʧʝʨʝʜʥʶ ʨʝʜʘʢʮʽʶ ʷʢ ʪʘʢʫ, ʱʦ ʚʪʨʘʪʠʣʘ 

ʯʠʥʥʽʩʪʴ, ʪʘ ʨʝʛʣʘʤʝʥʪʫʚʘʣʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʃɿ ʚʠʢʣʶʯʥʦ ʟʘ 



312 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʨʝʮʝʧʪʘʤʠ. ɿʤʽʥ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʄʅʅ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʇʨʦʛʨʘʤʽ, ʥʝ ʚʽʜʙʫʣʦʩʷ, ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʝʣʽʢ ʤʘʻ 23 ʧʦʟʠʮʽʾ. ɺʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʨʫ ʨʝʽʤʙʫʨʩʘʮʽʾ ʃɿ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʈʝʻʩʪʨʫ ʃɿ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ 

ʚʽʜʰʢʦʜʫʚʘʥʥʶ, ʧʦʢʣʘʜʝʥʦ ʥʘ ʄʆɿ ʋʢʨʘʾʥʠ. ʆʥʦʚʣʝʥʥʷ ʈʝʻʩʪʨʫ ʧʝʨʝʜʙʘʯʝʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʜʚʽʯʽ ʥʘ ʨʽʢ: ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ ʪʘ 1 ʣʠʧʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ. ʆʩʢʽʣʴʢʠ 

ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ɹɸ ʚ ʋʢʨʘʾʥʽ ʥʠʟʴʢʠʡ, ʘ ʾʾ ʧʦʰʠʨʝʥʽʩʪʴ ï ʚʠʩʦʢʘ, ʦʜʥʠʤ ʽʟ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʬʽʟʠʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 

ʃɿ ʜʣʷ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʶ ʻ ʨʝʽʤʙʫʨʩʘʮʽʷ ʃɿ [4, 5, 6]. 

ʇʠʪʘʥʥʷ ʚʽʜʰʢʦʜʫʚʘʥʥʶ ʚʘʨʪʦʩʪʽ ʃɿ ʪʘ ʧʨʦʛʨʘʤʠ çɼʦʩʪʫʧʥʽ ʣʽʢʠè 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ɻʝʪʘʣʦ ʆ. ɺ. [7], ɻʫʟ ɺ. ʉ., ɿʘʣʽʩʴʢʦʾ ʆ. ʄ. 

[9], ʂʦʩʷʯʝʥʢʦ ʂ. ʃ., ʅʝʤʯʝʥʢʦ ɸ. ʉ. [8] ʪʘ ʽʥ. ʊʘʢ, ʫ ʧʨʘʮʷʭ ʚʠʩʚʽʪʣʶʚʘʣʠʩʷ 

ʧʠʪʘʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʨʝʽʤʙʫʨʩʘʮʽʾ ʃɿ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʝʚʘʛ ʪʘ ʟʘʧʦʟʠʯʝʥʥʷ ʜʦʩʚʽʜʫ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʟ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʮʽʥ ʥʘ ʃɿ, ʱʦ ʟʘʢʫʧʦʚʫʶʪʴʩʷ ʜʣʷ 

ʜʝʨʞʘʚʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ. ʅʘʫʢʦʚʮʷʤʠ ʙʫʣʦ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ 

ʘʩʦʨʪʠʤʝʥʪ ʃɿ ʫ ʧʨʦʛʨʘʤʽ çɼʦʩʪʫʧʥʽ ʣʽʢʠè ʜʣʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʨʠ ʮʴʦʤʫ ʘʚʪʦʨʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʃɿ ʩʘʤʝ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ɹɸ. 

ɯʟ 1 ʢʚʽʪʥʷ 2017 ʨ. ʧʦ 1 ʣʠʧʥʷ 2019 ʨ. ʄʆɿ ʋʢʨʘʾʥʠ ʚʠʜʘʣʦ 5 ʥʘʢʘʟʽʚ, ʱʦ 

ʟʘʪʚʝʨʜʞʫʚʘʣʠ ʈʝʻʩʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ 

ʚʽʜʰʢʦʜʫʚʘʥʥʶ: 

1. ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 03. 04. 2017 ʨ. No 360 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʈʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ ʚʽʜʰʢʦʜʫʚʘʥʥʶè. 

2. ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 26. 07. 2017 ʨ. No 856 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʈʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ ʚʽʜʰʢʦʜʫʚʘʥʥʶ ʩʪʘʥʦʤ ʥʘ 26 

ʣʠʧʥʷ 2017 ʨʦʢʫè. 

3. ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 22. 01. 2018 ʨ. No 111 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʈʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ ʚʽʜʰʢʦʜʫʚʘʥʥʶ ʩʪʘʥʦʤ ʥʘ 

22 ʩʽʯʥʷ 2018 ʨʦʢʫè. 

4. ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 23. 07. 2018 ʨ. No 1367 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 
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ʈʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ ʚʽʜʰʢʦʜʫʚʘʥʥʶ ʩʪʘʥʦʤ ʥʘ 23 

ʣʠʧʥʷ 2018 ʨʦʢʫè. 5. ʅʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 21. 01. 2019 ʨ. No 148 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʈʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʧʽʜʣʷʛʘʻ 

ʚʽʜʰʢʦʜʫʚʘʥʥʶ ʩʪʘʥʦʤ ʥʘ 21 ʩʽʯʥʷ 2019 ʨʦʢʫè [10ï14]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʥʦʤʝʥʢʣʘʪʫʨʠ ʃɿ ʫ ʧʨʦʛʨʘʤʽ çɼʦʩʪʫʧʥʽ ʣʽʢʠè 

ʟʘ ʢʦʥʢʨʝʪʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʩʽ ʈʝʻʩʪʨʠ ʃɿ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʰʢʦʜʫʚʘʥʥʶ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʧʨʠ ʢʦʞʥʦʤʫ 

ʦʥʦʚʣʝʥʥʽ ʈʝʻʩʪʨʫ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʪʦʨʛʦʚʠʭ ʥʘʟʚ (ʊʅ) ʃɿ. ʗʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʯʠʥʥʫ ʨʝʜʘʢʮʽʶ ʈʝʻʩʪʨʫ ʪʘ ʧʝʨʰʫ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʊʅ ʃɿ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 56%, ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ ï ʥʘ 92%, ʘ ɹɸ ï ʥʘ 133%. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʜʝʤʦʥʩʪʨʫʻ ʥʘʤ ʟʙʽʣʴʰʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʃɿ ʜʣʷ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ʃɿ ʜʣʷ ʧʘʮʽʻʥʪʽʚ  

1. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʘʩʦʨʪʠʤʝʥʪʫ ʃɿ, ʱʦ ʚʢʣʶʯʝʥʦ ʜʦ ʫʨʷʜʦʚʦʾ ʧʨʦʛʨʘʤʠ 

çɼʦʩʪʫʧʥʽ ʣʽʢʠè, ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʊʅ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʢʦʞʥʠʤ 

ʦʥʦʚʣʝʥʥʷ ʈʝʻʩʪʨʫ ʃɿ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʰʢʦʜʫʚʘʥʥʶ, ʜʣʷ ʢʦʞʥʦʾ ʥʦʟʦʣʦʛʽʾ. 

ʂʽʣʴʢʽʩʪʴ ʃɿ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɹɸ ʟʙʽʣʴʰʠʣʘʩʷ ʚ ʧôʷʪʽʡ ʨʝʜʘʢʮʽʾ ʈʝʻʩʪʨʫ ʥʘ 133% 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ. ʆʜʥʘʢ, ʪʘʢʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʃɿ ʻ ʙʘʟʦʚʦʶ ʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʚʥʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʶ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʾʾ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʘʥʠʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʧʝʨʝʛʣʷʜ 

ʈʝʻʩʪʨʫ ʃɿ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʰʢʦʜʫʚʘʥʥʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ. 

2. ɺʠʷʚʣʝʥʦ, ʱʦ 87% ʃɿ ʻ ʽʤʧʦʨʪʥʠʤʠ, ʘ ʣʠʰʝ 13% ï ʚʽʪʯʠʟʥʷʥʠʤʠ. ʉʝʨʝʜ 

ʢʨʘʾʥ ʚʠʨʦʙʥʠʢʽʚ-ʣʽʜʝʨʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ɯʩʧʘʥʽʷ (32%) ʪʘ ʐʚʝʮʽʷ (23%). ʉʘʤʝ 

ʪʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʪʘʢʦʞ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʜʦʩʪʫʧʥʠʭ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʃɿ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

3. ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʨʦʟʤʽʨʫ ʚʽʜʢʦʰʢʦʜʫʚʘʥʥʷ ʪʘ ʩʫʤʠ ʜʦʧʣʘʪʠ ʟʘ ʫʧʘʢʦʚʢʫ 

ʜʘʚ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʽʜʩʦʪʦʢ ʃɿ ʙʝʟ ʜʦʧʣʘʪʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50%. ʅʘ 

75% ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɹɸ ʨʦʟʤʽʨ ʜʦʧʣʘʪʠ ʟʘ ʫʧʘʢʦʚʢʫ ʟ ʢʦʞʥʦʶ 

ʨʝʜʘʢʮʽʻʶ ʈʝʻʩʪʨʫ ʃɿ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʽʜʰʢʦʜʫʚʘʥʥʶ, ʟʙʽʣʴʰʫʚʘʚʩʷ, ʥʘ 2 
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ʃɿ - ʟʥʠʞʫʚʘʚʩʷ, ʘ 1 ʃɿ ʧʽʜʣʷʛʘʚ ʯʘʩʪʢʦʚʽʡ ʢʦʤʧʝʥʩʘʮʽʾ ʣʠʰʝ ʦʜʠʥ ʨʘʟ. 
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ʋɼʂ 615.1: 339.13 

ʈʆɿɺʀʊʆʂ ɺ ʋʂʈɸɰʅɯ ʇʈɽʇɸʈɸʊɯɺ ɼʃʗ ʃɯʂʋɺɸʅʅʗ ɺɽʈʍʅɯʍ 

ɼʀʍɸʃʔʅʀʍ ʐʃʗʍɯɺ 

 

ʌʝʜʦʨʽʚʩʴʢʘ ɼʘʨʠʥʘ ɺʘʩʠʣʽʚʥʘ 

ʇɺʅɿ çʂʠʾʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʂʠʾʚʩʴʢʠʡ ʄʽʞʥʘʨʦʜʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ɺʝʨʭʥʽ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ ʻ ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʽʚ, ʱʦ ʤʘʻ 

ʥʘʡʚʘʞʣʠʚʽʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʟʘʚʜʘʥʥʷʤ ʷʢʦʛʦ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʶ ʨʦʙʦʪʦʶ ʚʩʽʭ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʽʜʜʽʣʽʚ ʜʠʭʘʣʴʥʦʛʦ, 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʘʭʠʩʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʶʻ ʦʢʨʝʤʽ ʩʪʨʫʢʪʫʨʠ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʪʦʚʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, 

ʩʝʨʝʜ ʷʢʠʭ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʶʪʴ ʣʽʢʠ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ. ɺ ʫʤʦʚʘʭ 

ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʘʤʘʛʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʤ 

ʭʘʨʘʢʪʝʨʥʘ ʨʽʟʥʦʙʽʯʥʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʜʽʷ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ɹɸʈ) ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʩʣʠʥ. ʂʨʽʤ ʮʴʦʛʦ, ʬʽʪʦʟʘʩʦʙʠ 

ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʟʫʚʘʥʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝʪʦʢʩʠʯʥʽ, ʥʝʰʢʽʜʣʠʚʽ, ʚʽʜʥʦʩʥʦ 

ʜʦʩʪʫʧʥʽ, ʝʬʝʢʪʠʚʥʽ ʡ ʫʥʽʢʘʣʴʥʽ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʚʠʤʘʛʘʻ 

ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʘ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘ 

ʨʠʥʢʫ ʋʢʨʘʾʥʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ 

ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʚ ʘʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ: 

ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ɸʥʘʪʦʤʦ- ʪʝʨʘʧʝʚʪʠʯʥʦ-ʭʽʤʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʽʪʠʯʥʽ, ʪʝʦʨʝʪʠʯʥʽ, 

ʢʦʨʝʣʷʮʽʡʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʘʩʦʨʪʠʤʝʥʪʫ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʣʽʢ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ.  

ʌʽʪʦʧʨʝʧʘʨʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʢʘʪʝʛʦʨʽʾ R. R ï ʟʘʩʦʙʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʫ ʩʠʩʪʝʤʫ. ɼʘʥʘ ʢʘʪʝʛʦʨʽʷ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ: R01 - ʟʘʩʦʙʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʧʦʨʦʞʥʠʥʠ ʥʦʩʘ; R02 - ʧʨʝʧʘʨʘʪʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʨʘʟʽ ʟʘʭʚʦʨʶʚʘʥʴ ʛʦʨʣʘ; 

R03 - ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʙʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ; 

R05 - ʟʘʩʦʙʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʨʘʟʽ ʢʘʰʣʶ ʪʘ ʟʘʩʪʫʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; 

R06 - ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ; R07 - ʽʥʰʽ ʟʘʩʦʙʠ, ʱʦ 

ʜʽʶʪʴ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʫ ʩʠʩʪʝʤʫ [1, c. 23]. 

ʗʢ ʤʠ ʙʘʯʠʤʦ ʫ ʤʝʨʝʞʘʭ ʘʧʪʝʢ ʽʩʥʫʶʪʴ ʜʫʞʝ ʰʠʨʦʢʠʡ ʚʠʙʽʨ 

ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʠʜʦʚʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʘʰʣʶ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʨʦʞʥʠʥʠ ʥʦʩʘ ʪʘ 

ʛʦʨʣʘ ʥʘʡʢʨʘʱʝ ʣʽʢʫʚʘʥʥʷ ʮʝ ʟʚʦʨʦʞʝʥʥʷ, ʧʨʦʤʠʚʘʥʥʷ. ɸ ʬʽʪʦʧʨʝʧʘʨʘʪʠ 

ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʜʠʪʷʯʦʤʫ ʚʽʮʽ. 

ʈʦʟʚʠʪʦʢ ʚ ʋʢʨʘʾʥʽ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʤʘʻ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ, ʘʜʞʝ ʢʨʘʾʥʘ ʙʘʛʘʪʘ ʷʢ ʽ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʪʘʢ ʽ ʥʘ 

ʩʧʝʮʽʘʣʽʩʪʽʚ. ɸʣʝ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʨʬ ʜʦ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʟʤʽʥʠʣʦ 

ʧʣʘʥʠ. 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʽ ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʦʧʪʦʚʫ ʪʘ ʨʦʟʜʨʽʙʥʫ ʪʦʨʛʽʚʣʶ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣ (ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʣʘʛʦʜʞʝʥʦʾ ʟʙʫʪʦʚʦʾ ʤʝʨʝʞʽ (ʘʧʪʝʢ, ʘʧʪʝʯʥʠʭ ʧʫʥʢʪʽʚ ʪʦʱʦ). ʌʘʨʤʘʮʝʚʪʠʯʥʘ 

ʛʘʣʫʟʴ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʭ ʽ ʧʨʠʙʫʪʢʦʚʠʭ, ʘʣʝ 

ʚʦʜʥʦʯʘʩ ʚʦʥʘ ʚʠʩʪʫʧʘʻ ʷʢ ʦʩʦʙʣʠʚʠʡ ʩʝʛʤʝʥʪ ʨʠʥʢʫ, ʷʢʠʡ ʨʝʛʫʣʶʻʪʴʩʷ 

ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʩʪʨʘʭʦʚʦʶ ʤʝʜʠʮʠʥʦʶ. ɺ 
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ʦʩʪʘʥʥʽ ʨʦʢʠ ʬʘʨʤʘʮʽʷ ʧʦʯʘʣʘ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟʽ ʩʬʝʨʦʶ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. 

ʋʢʨʘʾʥʩʴʢʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʨʦʙʣʷʻ ʙʣʠʟʴʢʦ 400 ʽʟ 700 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʷʢʽ ʧʨʦʜʘʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ. 

ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʚʠʧʫʩʢʘʶʪʴ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʧʨʘʢʪʠʯʥʦ ʫ 

ʚʩʽʭ ʬʦʨʤʘʭ (ʪʚʝʨʜʽ, ʨʽʜʢʽ, ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʪʦʱʦ).  

ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʩʫʙʩʪʘʥʮʽʾ ʚ ʋʢʨʘʾʥʽ ʚʠʨʦʙʣʷʶʪʴ 49 ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʣʝʥʠʭ ʨʝʯʦʚʠʥ 76 ʥʘʡʤʝʥʫʚʘʥʴ 

ʤʘʶʪʴ ʩʠʥʪʝʪʠʯʥʝ ʧʦʭʦʜʞʝʥʥʷ, 82 ï ʧʨʠʨʦʜʥʝ. ʈʝʯʦʚʠʥʠ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʶʪʴ ʣʠʰʝ 30% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ, ʚʩʽ ʽʥʰʽ ʽʤʧʦʨʪʫʶʪʴʩʷ 

ʟ ʂʠʪʘʶ, ʅʽʤʝʯʯʠʥʠ, ɯʥʜʽʾ ʪʘ ʉʐɸ [5, c. 14]. 

ʉʴʦʛʦʜʥʽ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʜʫʢʮʽʷ ʧʦʥʘʜ 300 

ʚʠʨʦʙʥʠʢʽʚ ʟ ʢʨʘʾʥ ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞʷ, ʉʅɼ ʽ ɹʘʣʪʽʾ, ʘ ʪʘʢʦʞ 160 ʚʽʪʯʠʟʥʷʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 22 ʚʠʨʦʙʥʠʢʘ, ʷʢʽ ʟʘʡʤʘʣʠʩʷ ʚʠʧʫʩʢʦʤ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʱʝ ʟʘ ʯʘʩʽʚ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ.  

ʋʢʨʘʾʥʩʴʢʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʥʘʤʘʛʘʶʪʴʩʷ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ 

ʘʩʦʨʪʠʤʝʥʪ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʧʦʢʫʧʮʽʚ, ʱʦʨʦʢʫ ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ 

ʪʘ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ 

ʨʦʟʚʠʪʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʻ 

ʟʘʛʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʆʜʥʘʢ ʮʷ ʧʨʠʯʠʥʘ ʥʝ 

ʻʜʠʥʘ. ɿʘ ʩʣʦʚʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʥʘ ʨʠʥʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʢʠ ʙʽʣʴʰ ʜʦʨʦʛʠʭ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʝʬʝʢʪʠʚʥʽʰʠʭ ʣʽʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʩʝʛʤʝʥʪʘ ʜʝʰʝʚʠʭ ʢʣʘʩʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɯʩʥʫʶʪʴ ʽ ʩʫʙôʻʢʪʠʚʥʽ ʧʨʠʯʠʥʠ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʨʠʥʢʫ ʜʦʨʦʛʠʭ ʣʽʢʽʚ: ʧʦʢʫʧʝʮʴ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ 

ʩʧʦʞʠʚʘʥʥʷ, ʩʪʝʞʠʪʴ ʟʘ ʤʦʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ. ʏʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ 

ʥʘʩʧʨʘʚʜʽ ʣʶʜʠ ʧʣʘʪʷʪʴ ʣʠʰʝ ʟʘ ʥʦʚʫ ʫʧʘʢʦʚʢʫ ʪʘ ʙʨʝʥʜ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ ʋʢʨʘʾʥʘ ʤʘʻ ʚʩʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʣʝ 

ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʡʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʮʝ ʨʝʘʣʽʟʫʚʘʪʠ.  

ʋ ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽ ʙʣʠʟʴʢʦ 35% ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʶʪʴ ʨʦʩʣʠʥʥʝ 

ʧʦʭʦʜʞʝʥʥʷ, ʘ ʚ ʋʢʨʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘʚʽʪʴ ʚʠʱʠʡ ï ʙʣʠʟʴʢʦ 40%. 
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ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʝʥʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʙʽʣʴʰ ʷʢ 260 

ʚʠʜʘʤʠ ʨʦʩʣʠʥ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʮʽʣʶʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʩʝ ʮʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʬʽʪʦʪʝʨʘʧʽʾ ʥʘ ʪʝʨʝʥʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ ʣʶʜʝʡ. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʜʦ ʪʦʛʦ ʞ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ 

ʩʠʥʪʝʪʠʯʥʦʶ. ɺʦʥʘ, ʟʦʢʨʝʤʘ ʥʝ ʚʠʢʣʠʢʘʻ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ  ̔ ʣʝʛʰʝ 

ʟʘʩʚʦʶʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ. ɰʾ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʢʣʘʜʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ`ʷ, ʱʦ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʣʽʢʘʤʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
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ʃɯʂɸʈʉʔʂɯ ʈʆʉʃʀʅʀ ɼʃʗ ʃɯʂʋɺɸʅʅʗ ɿɸʍɺʆʈʖɺɸʅʔ 

ʐʃʋʅʂʆɺʆ-ʂʀʐʂʆɺʆɻʆ ʊʈɸʂʊʋ 

 

ʌʝʜʦʨʯʫʢ ɸʣʽʥʘ ɯʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʙʝʟ ʣʽʢʽʚ ʥʝ ʦʙʽʡʪʠʩʴ. ʂʦʞʥʦʛʦ ʜʥʷ ʣʶʜʠʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʭʽʤʽʯʥʦʛʦ, ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʠ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ʥʘʣʝʞʠʪʴ 

ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ. ɺ ʋʢʨʘʾʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʟʘʡʤʘʶʪʴ ʟʘ 

ʯʘʩʪʦʪʦʶ ʜʨʫʛʝ ʤʽʩʮʝ ʧʽʩʣʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɿ ʜʘʚʥʽʭ 

ʯʘʩʽʚ ʣʶʜʩʪʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʨʽʟʥʽ ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ ʷʢ ʜʞʝʨʝʣʦ ʣʽʢʽʚ, ʽ 

ʨʦʩʣʠʥʠ ʟʘʚʞʜʠ ʚʽʜʽʛʨʘʚʘʣʠ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʫ ʤʝʜʠʮʠʥʽ ʪʘ ʦʭʦʨʦʥʽ 

ʟʜʦʨʦʚôʷ. ɺ ʨʦʩʣʠʥʘʭ ʪʘʢʦʞ ʚʠʨʦʙʣʷʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʨʠ 

ʚʚʝʜʝʥʽ ʚ ʦʨʛʘʥʽʟʤ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʦʩʣʠʥʠ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽʟ 

ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ, ʥʘʟʠʚʘʶʪʴ ʣʽʢʘʨʩʴʢʠʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʘ ʩʘʤʝ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʪʦʨʦʧʰʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʻʾ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʠʪʠ ʻ 

ʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʨʦʟʪʦʨʦʧʰʠ ʧʣʷʤʠʩʪʦʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʝʧʘʪʝʥʪʦʚʘʥʠʭ ʥʘʟʚ ʪʘ ʪʦʨʛʦʚʠʭ ʥʘʟʚ ʛʦʪʦʚʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʙʫʣʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ çʌʘʨʤʩʪʘʥʜʘʨʪè. ɸʥʘʣʽʟ 

ʧʨʦʚʦʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʦʧʦʰʫʢʦʚʦʾ ʧʨʦʛʨʘʤʠ çʄʦʨʽʦʥè ʩʪʘʥʦʤ ʥʘ 

2022-2023 ʨʽʢ. ɸʥʘʣʽʟ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʛʝʧʘʪʦʧʦʦʪʝʢʪʦʨʽʚ ʧʨʦʚʦʜʠʣʦʩʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃɿ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʥʘ 

ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ ɼʋ çɼʝʨʞʘʚʥʠʡ ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨè ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ 
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ʟʜʦʨʦʚôʷ (ʄʆɿ) ʋʢʨʘʾʥʠ, ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʇʨʦʪʦʢʦʣʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʦʧʨʘʮʴʦʚʫʚʘʣʘ ʤʝʪʦʜʘʤʠ ʫʟʘʛʘʣʴʥʝʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʛʨʘʬʽʯʥʦʛʦ,ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

 

ʈʠʩ. 1. ɸʩʦʨʪʠʤʝʥʪ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʋʢʨʘʾʥʠ, ʷʢʽ ʚ ʩʚʦʻʤʫ 

ʘʨʩʝʥʘʣʽ ʤʽʩʪʷʪʴ ʜʽʻʪʠʯʥʽ ʜʦʙʘʚʢʠ ʟ ʨʦʟʪʦʨʦʧʰʽ 

 

ʃʽʜʝʨʦʤ ʧʦ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ ʻ ʊʆɺ çʂʨʘʩʦʪʘ 

ʪʘ ɿʜʦʨʦʚôʷè ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚ ʋʢʨʘʾʥʽ ʚʠʨʦʙʥʠʢʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʢʦʩʤʝʪʠʢʠ ʜʣʷ ʜʽʪʝʡ ʽ ʜʦʨʦʩʣʠʭ. ʇʨʦʜʫʢʮʽʷ ʟ 

ʚʤʽʩʪʦʤ ʨʦʟʪʦʨʦʧʰʽ ʊʆɺ çʂʨʘʩʦʪʘ ʪʘ ɿʜʦʨʦʚôʷè: 

1) ʈʦʟʪʦʨʦʧʰʽ ʝʢʩʪʨʘʢʪ ʆʉʆʂʆʈ 30 ʪʘʙʣʝʪʦʢ ʧʦ 200 ʤʛ 

2) ʈʦʟʪʦʨʦʧʰʽ ʝʢʩʪʨʘʢʪ ʆʉʆʂʆʈ 60 ʪʘʙʣʝʪʦʢ ʧʦ 200 ʤʛ  

3) ʆʣʽʷ ʨʦʟʪʦʨʦʧʰʽ AN NATUREL (500 ʤʛ ʤʘʩʣʘ ʥʘʩʽʥʥʷ ʨʦʟʪʦʨʦʧʰʽ) 50 

ʢʘʧʩʫʣ 

4) ʅʘʩʽʥʥʷ ʨʦʟʪʦʨʦʧʰʽ 100 ʛ  

5) ʆʣʽʷ ʥʘʩʽʥʥʷ ʨʦʟʪʦʨʦʧʰʽ 100 ʤʣ  

6) ɼʨʽʞʜʞʽ ʧʠʚʥʽ ʆʉʆʂʆʈ ʟ ʨʦʟʪʦʨʦʧʰʝʶ 100 ʪʘʙʣʝʪʦʢ 

7) ʈʦʟʪʦʨʦʧʰʘ ENJEE 30 ʢʘʧʩʫʣ 
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8) ʈʦʟʪʦʨʦʧʰʘ ʬʦʨʪʝ ENJEE 30 ʢʘʧʩʫʣ  

9) ʌʽʪʦʯʘʡ ʄɯʂʉʆʌɯʊ ʇʝʯʽʥʢʦʚʠʡ 45 ʪʘʙʣʝʪʦʢ 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ɸʩʦʨʪʠʤʝʥʪ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ , ʷʢʽ ʚ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ 

ʤʽʩʪʷʪʴ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʟ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

 

ʅʘʡʚʽʜʦʤʽʰʘ ʢʦʤʧʘʥʽʷ ʚ ʋʢʨʘʾʥʽ çɼʘʨʥʠʮʷè ʪʘʢʦʞ ʤʘʻ ʚ ʩʚʦʻʤʫ 

ʘʩʦʨʪʠʤʝʥʪʽ ʧʨʝʧʘʨʘʪ ʟ ʨʦʟʪʦʨʦʧʰʽ ʧʽʜ ʥʘʟʚʦʶ çɼʘʨʩʽʣè, ʱʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʷʢ 

ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ. ɼʘʨʥʠʮʷ ï ʣʽʜʝʨ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʟʘ ʦʙʩʷʛʦʤ ʧʨʦʜʘʞʽʚ ʚ 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʟʽ. ɸʩʩʦʨʪʠʤʝʥʪ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʽʚ ʢʦʤʧʘʥʽʾ: 

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ30 

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ50 

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ100 

1 ʪʘʙʣʝʪʢʘ ɼʘʨʩʽʣÈ ʤʽʩʪʠʪʴ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ ï ʩʠʣʽʤʘʨʠʥ 22,5 ʤʛ, 

ʦʪʨʠʤʘʥʠʡ ʟ ʝʢʩʪʨʘʢʪʫ ʧʣʦʜʽʚ ʨʦʩʣʠʥʠ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ (Silybum 

marianum). ɹʽʦʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʣʽʤʘʨʠʥʫ ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʚ 

ʧʝʯʽʥʮʽ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʫʡʥʫʚʘʥʥʶ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ, 

ʩʪʘʙʽʣʽʟʫʶʪʴ ʤʝʤʙʨʘʥʠ ʛʝʧʘʪʦʮʠʪʽʚ, ʛʘʣʴʤʫʻ ʧʨʦʥʠʢʥʝʥʥʷ ʦʪʨʫʪ ʫ ʛʝʧʘʪʦʮʠʪʠ, 

ʧʦʣʽʧʰʫʻ ʟʘʛʘʣʴʥʽʡ ʩʪʘʥ, ʟʤʝʥʰʫʻ ʚʽʜʯʫʪʪʷ ʩʣʘʙʢʦʩʪʽ ʪʘ ʚʘʞʢʦʩʪʽ ʚ ʧʨʘʚʦʤʫ 

ʧʽʜʨʝʙʝʨ',ʾ ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽʾ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʝʧʘʨʘʪʽʚ ʨʦʟʪʦʨʦʧʰʽ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥʦʤ ʥʘ 2023 ʨ. ʥʘ ʨʠʥʢʫ ʨʝʧʨʝʟʝʥʪʦʚʘʥʦ 59 ʣʽʢʘʨʩʴʢʠʭ 
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ʟʘʩʦʙʽʚ. ɼʦ ʚʠʙʽʨʢʠ ʫʚʽʡʰʣʦ 59 ʧʨʝʧʘʨʘʪʽʚ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. ʇʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʨʦʟʪʦʨʦʧʰʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

16 ʬʽʨʤʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ: 13% ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

4 ʢʨʘʾʥ-ʚʠʨʦʙʥʠʢʽʚ, ʘ 87% - ʚʽʪʯʠʟʥʷʥʦʛʦ (13 ʢʦʤʧʘʥʽʡ-ʚʠʨʦʙʥʠʢʽʚ).  

87% ʧʨʝʧʘʨʘʪʽʚ ʨʦʟʪʦʨʦʧʰʽ ʚʠʧʫʩʢʘʶʪʴʩʷ 13 ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ, ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʠʥʢʫ ʟʘʡʤʘʶʪʴ 

ʊʆɺ çʂʨʘʩʦʪʘ ʪʘ ɿʜʦʨʦʚ'ʷè (18%), çʌʘʨʤʘʢʦʤè (17%) ʪʘ ʊʆɺ çʂʃʖʏɯ 

ɿɼʆʈʆɺ'ʗè (15%) . (ʈʠʩ.1.) 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 3 

ʢʨʘʾʥʠ-ʽʤʧʦʨʪʝʨʠ ʧʨʝʧʘʨʘʪʽʚ ʨʦʟʪʦʨʦʧʰʽ. (ʈʠʩ.2.) 
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ʃɯʂɸʈʉʔʂɯ ʇʈɽʇɸʈɸʊʀ ɿ ʈʆɿʊʆʈʆʇʐɯ ʇʃʗʄʀʉʊʆɰ ɼʃʗ 

ʃɯʂʋɺɸʅʅʗ ʍɺʆʈʆɹ ʇɽʏɯʅʂʀ 

 

ʌʝʜʦʨʯʫʢ ɸʣʽʥʘ ɯʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ.ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʩʚʽʪʽ ʥʘʙʫʚʘʶʪʴ 

ʛʦʩʪʨʽ ʪʘ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʙʝʟʩʫʤʥʽʚʥʠʡ ʧʨʦʛʨʝʩ, ʜʦʩʷʛʥʫʪʠʡ ʫ ʛʝʧʘʪʦʣʦʛʽʾ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʾʭ 

ʣʽʢʫʚʘʥʥʷ ʷʢ ʽ ʨʘʥʽʰʝ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʉʧʠʩʦʢ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʝʯʽʥʢʠ ʽ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, ʥʘʣʽʯʫʻ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʝ ʪʠʩʷʯʽ ʥʘʡʤʝʥʫʚʘʥʴ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʻʪʴʩʷ ʛʨʫʧʘ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʦʩʣʠʥʥʽʡ ʦʩʥʦʚʽ, ʱʦ ʤʽʩʪʷʪʴ ʫ 

ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʨʝʯʦʚʠʥʠ ʬʽʟʽʦʣʦʛʽʯʥʦ ʥʝʩʪʦʨʦʥʥʽ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʷʢʽ ʣʝʛʢʦ 

ʙʽʦʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʈʦʟʪʦʨʦʧʰʘ 

ʧʣʷʤʠʩʪʘ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʯʠʩʣʝʥʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʽ ʥʘʫʢʦʚʽʡ 

ʤʝʜʠʮʠʥʽ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ɺʦʥʘ ʚʢʣʶʯʝʥʘ ʚ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʠ ʚ 

ʬʘʨʤʘʢʦʧʝʾ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ɭʚʨʦʧʝʡʩʴʢʫ ʌʘʨʤʘʢʦʧʝʶ, 

ɸʤʝʨʠʢʘʥʩʴʢʫ ʊʨʘʚôʷʥʫ ʌʘʨʤʘʢʦʧʝʶ, ɹʨʠʪʘʥʩʴʢʫ ʌʘʨʤʘʢʦʧʝʶ ʪʘ ɼʝʨʞʘʚʥʫ 

ʬʘʨʤʘʢʦʧʝʶ ʋʢʨʘʾʥʠ. 

ɼʘʥʘ ʨʦʩʣʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʣʶʜʴʤʠ ʚ ʣʽʢʫʚʘʣʴʥʠʡ ʮʽʣʷʭ ʱʝ ʙʣʠʟʴʢʦ 

2000 ʨʦʢʽʚ ʪʦʤʫ. ʉʪʘʨʦʜʘʚʥʽ ʨʠʤʣʷʥʠ ʚʞʠʚʘʣʠ ʨʦʟʪʦʨʦʧʰʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ, ʘ ʚ ɭʚʨʦʧʽ ʾʾ ʝʢʩʪʨʘʢʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʛʝʧʘʪʠʪʽ ʽ 

ʮʠʨʦʟʽ ʧʝʯʽʥʢʠ. ɺ ɯʥʜʽʾ ʨʦʟʪʦʨʦʧʰʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʚ ʛʦʤʝʦʧʘʪʠʯʥʽʡ ʽ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ. ʆʩʦʙʣʠʚʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ 

ʦʪʨʠʤʘʣʘ ʚ 1968 ʨʦʮʽ, ʧʽʩʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚ 

ʄʶʥʭʝʥʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʬʘʨʤʘʮʝʚʪʠʢʠ. 

ɼʦ ʩʢʣʘʜʫ ʥʘʩʽʥʥʷ ʚʭʦʜʷʪʴ ʤʘʢʨʦʝʣʝʤʝʥʪʠ (ʤʛ/ʛ): ʢʘʣʽʡ ˈ 9,2, 
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ʢʘʣʴʮʽʡ - 16,6, ʤʘʛʥʽʡ ˈ 4,2, ʟʘʣʽʟʦ ˈ 0,08 ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ (ʤʢʛ/ʛ): 

ʤʘʨʛʘʥʝʮʴ ˈ 0,1, ʤʽʜʴ - 1,16, ʮʠʥʢ ˈ 0,71, ʭʨʦʤ ˈ 0,15, ʩʝʣʝʥ ˈ 22,9, 

ʡʦʜ - 0,09, ʙʦʨ ˈ 22,4. ɺ ʩʢʣʘʜʽ ʨʦʟʪʦʨʦʧʰʽ ʻ ʢʦʤʧʣʝʢʩ ʣʽʧʽʜʽʚ (ʪʦʢʦʬʝʨʦʣʠ, 

ʬʦʩʬʦʣʽʧʽʜʠ, ʘʮʠʣʛʣʽʮʝʨʠʥʠ), ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ ʢʚʘʨʮʠʪʠʥ. ɿʘʚʜʷʢʠ 

ʫʥʽʢʘʣʴʥʦʤʫ ʥʘʙʦʨʫ ʦʤʝʛʘ-3 ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʦʣʽʷ ʽ ʰʨʦʪ ʟ ʥʘʩʽʥʥʷ ʨʦʟʪʦʨʦʧʰʽ ʜʦʙʨʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʫʶʪʴ ʦʧʽʨʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ, ʤʘʶʪʴ ʘʥʪʠʘʣʝʨʛʝʥʥʽ 

ʽ ʜʝʪʦʢʩʠʢʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ɺʠ̫ʚʣʝʥʘ ʾʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʘʥʪʠʤʫʪʘʛʝʥʥʘ, ʤʝʤʙʨʘʥʦʧʨʦʪʝʢʪʦʨʥʘ, 

ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʘ ʜʽʾ. ʂʨʽʤ ʣʽʢʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʨʦʟʪʦʨʦʧʰʘ ʤʘʻ ʭʘʨʯʦʚʫ 

ʮʽʥʥʽʩʪʴ.  

ɺ ʨʦʟʤʝʣʝʥʠʭ ʧʣʦʜʘʭ ʨʦʟʪʦʨʦʧʰʽ ʤʽʩʪʠʪʴʩʷ:  

- 14,32 % ʧʨʦʪʝʾʥʫ;  

- 20,22 % ʞʠʨʫ; 

- 30,53 % ʢʣʽʪʢʦʚʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʫʟʘʛʘʣʴʥʠʪʠ ʜʘʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ 

ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʦʜʝʨʞʘʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʽʚ ʻ ʨʦʟʪʦʨʦʧʰʘ ʧʣʷʤʠʩʪʘ (Silybum marianum). 

ʉʴʦʛʦʜʥʽ ʨʦʟʪʦʨʦʧʰʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʠʨʦʜʥʠʡ ʟʘʩʽʙ 

ʚʽʜ ʧʨʦʙʣʝʤ ʟ ʧʝʯʽʥʢʦʶ, ʚʢʣʶʯʘʶʯʠ ʛʝʧʘʪʠʪ, ʮʠʨʦʟ ʪʘ ʞʠʨʦʚʫ ʭʚʦʨʦʙʫ ʧʝʯʽʥʢʠ. 

ɺʽʥ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʧʽʜ ʯʘʩ ʭʽʤʽʦʪʝʨʘʧʽʾ 

ʪʘ ʜʣʷ ʟʘʭʠʩʪʫ ʧʝʯʽʥʢʠ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʘʣʢʦʛʦʣʶ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʥʽʚ. 

ʋ ʮʽʣʦʤʫ ʨʦʟʪʦʨʦʧʰʘ ʤʘʻ ʙʘʛʘʪʫ ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʨʘʜʠʮʽʡʥʽʡ 

ʤʝʜʠʮʠʥʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʯʽʥʢʠ ʪʘ 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʙʫʣʦ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʠʤ, ʽ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ 

ʙʘʛʘʪʦ ʟ ʡʦʛʦ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʇʨʝʧʘʨʘʪʠ ʨʦʟʪʦʨʦʧʰʽ ʚ ʋʢʨʘʾʥʽ ʜʦʩʪʫʧʥʽ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʩʝʨʝʜ ʷʢʠʭ: 

ʂʘʧʩʫʣʠ: ʢʘʧʩʫʣʠ ʨʦʟʪʦʨʦʧʰʽ ʻ ʧʦʧʫʣʷʨʥʦʶ ʬʦʨʤʦʶ ʚʠʧʫʩʢʫ, ʾʭ ʣʝʛʢʦ 

ʢʦʚʪʘʪʠ. ɺʦʥʠ ʜʦʩʪʫʧʥʽ ʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴʩʷ ʚʦʜʦʶ. 
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ʊʘʙʣʝʪʢʠ: ʊʘʙʣʝʪʢʠ ʨʦʟʪʦʨʦʧʰʽ ʧʦʜʽʙʥʽ ʜʦ ʢʘʧʩʫʣ ʽ ʜʦʩʪʫʧʥʽ ʚ ʨʽʟʥʠʭ 

ʜʦʟʘʭ. ɰʭ ʧʨʠʡʤʘʶʪʴ ʚʥʫʪʨʽʰʥʴʦ, ʟʘʧʠʚʘʶʯʠ ʚʦʜʦʶ. 

ɽʢʩʪʨʘʢʪʠ: ɽʢʩʪʨʘʢʪʠ ʨʦʟʪʦʨʦʧʰʽ ʻ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʨʽʜʢʠʤʠ ʘʙʦ 

ʪʚʝʨʜʠʤʠ ʬʦʨʤʘʤʠ ʨʦʩʣʠʥʠ. ɺʦʥʠ ʜʦʩʪʫʧʥʽ ʚ ʨʽʟʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʜʘʥʽ ʫ ʚʦʜʫ ʘʙʦ ʽʥʰʽ ʥʘʧʦʾ. 

ʅʘʩʪʦʷʥʢʠ: ʅʘʩʪʦʷʥʢʠ ʨʦʟʪʦʨʦʧʰʽ ï ʮʝ ʨʽʜʢʽ ʝʢʩʪʨʘʢʪʠ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ 

ʟʘʤʦʯʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʚ ʩʧʠʨʪʽ ʘʙʦ ʩʫʤʽʰʽ ʩʧʠʨʪʫ ʪʘ ʚʦʜʠ. ɰʭ ʧʨʠʡʤʘʶʪʴ 

ʧʝʨʦʨʘʣʴʥʦ ʽ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʫ ʚʦʜʫ ʯʠ ʽʥʰʽ ʥʘʧʦʾ. 

ʇʦʨʦʰʢʠ: ʧʦʨʦʰʢʠ ʨʦʟʪʦʨʦʧʰʽ ð ʮʝ ʜʨʽʙʥʦ ʧʦʜʨʽʙʥʝʥʽ ʬʦʨʤʠ ʨʦʩʣʠʥʠ, 

ʷʢʽ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʚ ʾʞʫ ʘʙʦ ʥʘʧʦʾ. 

ʏʘʾ: ʏʘʾ ʟ ʨʦʟʪʦʨʦʧʰʽ ʛʦʪʫʶʪʴ ʰʣʷʭʦʤ ʟʘʤʦʯʫʚʘʥʥʷ ʚʠʩʫʰʝʥʦʾ ʨʦʩʣʠʥʠ ʚ 

ʛʘʨʷʯʽʡ ʚʦʜʽ. ɺʦʥʠ ʻ ʧʦʧʫʣʷʨʥʦʶ ʬʦʨʤʦʶ ʚʠʧʫʩʢʫ, ʾʭ ʤʦʞʥʘ ʚʞʠʚʘʪʠ ʷʢ 

ʛʘʨʷʯʠʤʠ, ʪʘʢ ʽ ʭʦʣʦʜʥʠʤʠ. 

ʂʨʝʤʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʢʨʝʤʠ ʚʽʜ ʨʦʟʪʦʨʦʧʰʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦʙ ʟʘʩʧʦʢʦʾʪʠ ʪʘ ʟʚʦʣʦʞʠʪʠ 

ʰʢʽʨʫ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʢʽʨʠ, ʚʢʣʶʯʘʶʯʠ 

ʝʢʟʝʤʫ ʪʘ ʧʩʦʨʽʘʟ. 

ʋʢʨʘʾʥʩʴʢʽ ʢʦʤʧʘʥʽʾ ,ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ ʧʨʝʧʘʨʘʪʠ ʟ 

ʨʦʟʪʦʨʦʧʰʠ: ʌʘʨʤʘʢʦʤ, ɺʽʦʣʘ, ʂʃʖʏɯ ɿɼʆʈʆɺ'ʗ, ʌʽʪʦʬʘʨʤ, ʂʨʘʩʦʪʘ ʪʘ 

ɿʜʦʨʦʚôʷ, ɼʘʨʥʠʮʷ. 

ʇʨʝʧʘʨʘʪʠ ʟ ʨʦʟʪʦʨʦʧʰʽ,ʷʢʽ ʟʘʨʝʻʩʪʦʚʘʥʽ ʷʢ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʚ ʋʢʨʘʾʥʽ:  

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ30 

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ50 

- ɼʘʨʩʽʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ100 

- ʂʘʨʩʠʣ ʪʘʙʣʝʪʢʠ, ʚ/ʦ ʧʦ 22.5 ʤʛ ˉ80 

- ʂʘʨʩʠʣ ʬʦʨʪʝ ʢʘʧʩʫʣʠ ʪʚ. ʧʦ 90 ʤʛ ˉ30 

- ʃʝʛʘʣʦʥ 140 ʢʘʧʩʫʣʠ ʧʦ 140 ʤʛ ˉ60 

- ʃʝʛʘʣʦʥ 70 ʢʘʧʩʫʣʠ ʧʦ 70 ʤʛ ˉ60 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʴʦʭ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʣʶʜʝʡ(ʙʣʠʟʴʢʦ 60%) ʦʙʠʨʘʶʪʴ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʟ ʨʦʟʪʦʨʦʧʰʽ 
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ʟʘʤʽʩʪʴ ʜʦʙʘʚʦʢ ʟ ʨʦʟʪʦʨʦʧʰʽ. ʋʢʨʘʾʥʮʽ ʜʦʚʽʨʷʶʪʴ ʧʨʝʧʘʨʘʪʘʤ, ʷʢʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʷʢ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʪʘ ʧʨʦʡʰʣʠ ʚʩʽ ʧʝʨʝʚʽʨʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʪʨʘʧʠʪʠ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ. 

ɺʠʩʥʦʚʢʠ. ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʨʦʟʨʦʙʠʣʠ ʣʽʢʠ ʪʘ ʜʦʙʘʚʢʠ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʝʢʩʪʨʘʢʪ ʨʦʟʪʦʨʦʧʰʽ ʘʙʦ ʩʠʣʽʤʘʨʠʥ ʷʢ ʘʢʪʠʚʥʠʡ ʽʥʛʨʝʜʽʻʥʪ. ʎʽ ʧʨʦʜʫʢʪʠ 

ʧʨʦʜʘʶʪʴʩʷ ʷʢ ʜʽʻʪʠʯʥʽ ʜʦʙʘʚʢʠ ʘʙʦ ʙʝʟʨʝʮʝʧʪʫʨʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʝʯʽʥʢʠ ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʾ. ɼʝʷʢʽ ʨʝʮʝʧʪʫʨʥʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʠʣʽʤʘʨʠʥ, 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʯʽʥʢʦʶ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʨʦʟʪʦʨʦʧʰʘ ï ʮʝ ʧʦʧʫʣʷʨʥʘ ʣʽʢʘʨʩʴʢʘ 

ʨʦʩʣʠʥʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ ʽ ʟʜʦʙʫʣʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʷʢ 

ʧʨʠʨʦʜʥʠʡ ʟʘʩʽʙ ʜʣʷ ʟʜʦʨʦʚôʷ ʧʝʯʽʥʢʠ. ɭ ʙʘʛʘʪʦ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴ ʣʽʢʠ ʪʘ ʜʦʙʘʚʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʝʢʩʪʨʘʢʪ ʨʦʟʪʦʨʦʧʰʽ ʘʙʦ ʩʠʣʽʤʘʨʠʥ, ʷʢʽ 

ʧʨʦʜʘʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʝʯʽʥʢʠ ʪʘ ʜʝʪʦʢʩʠʢʘʮʽʾ. 
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ʆʈɻɸʅɯɿɸʎɯʗ ʌɸʈʄɸʎɽɺʊʀʏʅʆɰ ɼʆʇʆʄʆɻʀ ɺ ʋʄʆɺɸʍ 

ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʁ (ʆʉʆɹʃʀɺʆɻʆ ʇɽʈɯʆɼʋ, ɺʆɭʅʅʆɻʆ 

ʉʊɸʅʋ, ʇɸʅɼɽʄɯʁ ʊɸ ɯʅʐʀʍ ɿɸɻʈʆɿ ʈɯɿʅʆɻʆ ʍɸʈɸʂʊɽʈʋ ʊɸ 

ʉʊʋʇɽʅʖ ɺʇʃʀɺʋ) 

 

ʌʝʜʶʰʢʦ ɭʣʠʟʘʚʝʪʘ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʘʭʠʨʶʢ ʃʶʜʤʠʣʘ ɯʚʘʥʽʚʥʘ 

ʃʘʩʪʦʚʠʯʝʥʢʦ ɭʣʠʟʘʚʝʪʘ ɸʥʜʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

ʄʫʟʠʢʘ ʅʘʪʘʣʽʷ ʗʨʦʩʣʘʚʽʚʥʘ 

ʩʧʽʚʘʚʪʦʨ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʘʨʤʘʮʽʾ 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʧʝʨʽʦʜ ʧʦʯʘʪʢʫ ʧʘʥʜʝʤʽʾ ʪʘ ʚʚʝʜʝʥʥʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʚ ʋʢʨʘʾʥʽ ʧʦʛʽʨʰʠʣʦʩʴ ʥʘʜʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʥʘʩʝʣʝʥʥʶ ʪʘ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ, ʘ ʪʘʢʦʞ ʜʦ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʝʬʽʮʠʪ ʃɿ ʥʘ ʨʠʥʢʫ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʢʨʠʪʠʯʥʽ ʩʠʪʫʘʮʽʾ ʚ ʜʝʨʞʘʚʽ ʚʠʢʣʠʢʘʣʠ 

ʧʘʥʽʢʫ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʪʚʦʨʠʣʠ ʥʝʚʧʝʚʥʝʥʽʩʪʴ ʱʦʜʦ ʜʦʩʪʫʧʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋʥʘʩʣʽʜʦʢ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʦʩʪʘʯʘʥʥʷʤ ʣʽʢʽʚ ʪʘ ʘʞʽʦʪʘʞʝʤ ʩʪʨʘʞʜʘʶʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʽʪʠ, 

ʦʩʦʙʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ, ʭʨʦʥʽʯʥʽ ʭʚʦʨʽ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. ʊʦʤʫ ʦʨʛʘʥʽʟʘʮʽʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ.  

ʎʽʣʴ ʨʦʙʦʪʠ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ ʪʘ ʧʘʥʜʝʤʽʾ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʥʘʩʝʣʝʥʥʷ ʤʝʜʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʾʭ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʨʦʙʦʪʫ ʘʧʪʝʢ ʧʽʜ 

ʯʘʩ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʥʘʜʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʚʠʚʯʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʧʦʚʥʦʮʽʥʥʦ 

ʧʨʘʮʶʚʘʣʠ 22 000 ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʘ ʧʽʩʣʷ ï 15 000. ʅʘ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ 

ʧʽʜʜʘʚʘʣʠʩʷ ʯʠʩʣʝʥʥʠʤ ʦʙʩʪʨʽʣʘʤ (ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, 

ɿʘʧʦʨʽʟʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ) ʙʫʣʦ ʟʥʠʱʝʥʦ ʚʽʜ 10% ʜʦ 90% ʘʧʪʝʢ. ʅʘ ʟʘʭʦʜʽ 

ʢʨʘʾʥʠ ʚʦʥʠ ʧʨʘʮʶʚʘʣʠ ʚ ʰʪʘʪʥʦʤʫ ʨʝʞʠʤʽ, ʣʠʰʝ 5% ʧʨʠʧʠʥʠʣʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘʣʝ ʟʛʦʜʦʤ ʚʦʥʠ ʚʽʜʥʦʚʠʣʠ ʩʚʦʶ ʨʦʙʦʪʫ. ʇʽʩʣʷ ʧʦʯʘʪʢʫ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʾ ʚ ʥʘʰʫ ʜʝʨʞʘʚʫ ʪʘʢʦʞ ʟôʷʚʠʣʘʩʷ ʧʨʦʙʣʝʤʘ 

ʟ ʜʦʩʪʘʚʢʦʶ ʣʽʢʽʚ ʜʦ ʘʧʪʝʢ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʙʤʝʞʝʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʃɿ. 

ʌʘʨʤʘʮʝʚʪʠʯʥʽ ʟʘʚʦʜʠ ʪʘ ʾʭ ʩʢʣʘʜʠ ʙʫʣʠ ʦʙʩʪʨʽʣʷʥʽ ʪʘ ʯʘʩʪʢʦʚʦ ʟʨʫʡʥʦʚʘʥʽ, 

ʪʦʤʫ ʜʝʷʢʽ ʧʨʝʧʘʨʘʪʠ ʟʥʠʢʣʠ ʟ ʘʧʪʝʯʥʠʭ ʫʩʪʘʥʦʚ ʪʘ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʟ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʨʢʦʪʠʢʘʤʠ ʥʘʡʙʽʣʴʰ ʜʝʬʽʮʠʪʥʠʤʠ ʙʫʣʠ 

ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, ʟʥʷʪʪʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʦʣʶ, 

ʟʘʩʧʦʢʽʡʣʠʚʽ, ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ ʪʘ ʣʽʢʠ ʜʣʷ ʭʨʦʥʽʯʥʠʭ ʭʚʦʨʠʭ. ʊʘʢʦʞ ʯʝʨʝʟ 

ʟʘʛʨʦʟʫ ʦʩʦʙʠʩʪʦʾ ʙʝʟʧʝʢʠ ʪʘ ʙʝʟʧʝʢʠ ʩʚʦʾʭ ʨʽʜʥʠʭ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʤʫʰʝʥʘ ʙʫʣʘ ʧʦʢʠʥʫʪʠ ʢʨʘʾʥʫ ï ʮʝ ʪʝʞ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʣʦ ʥʘ ʨʦʙʦʪʫ ʘʧʪʝʢ. 

ɼʝʨʞʘʚʽ ʚʜʘʣʦʩʷ ʧʦʜʦʣʘʪʠ ʢʨʠʟʫ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʧʘʩʫ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʟʘʚʦʜʽʚ. ɺʝʣʠʢʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʛʨʦʤʘʜʷʥ ʥʘʡʙʽʣʴʰ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʽʛʨʘʣʠ ʟʘʢʦʨʜʦʥʥʽ ʚʦʣʦʥʪʝʨʩʴʢʽ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʟʘʚʦʟʠʣʠ ʚ ʋʢʨʘʾʥʫ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʦ ʥʝʦʙʭʽʜʥʽ ʣʽʢʠ ʪʘ 

ʩʧʽʚʧʨʘʮʶʚʘʣʠ ʟ ʚʦʣʦʥʪʝʨʘʤʠ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʪʨʘʥʩʧʦʨʪʫʚʘʣʠ ʥʘ ʩʭʽʜ ʢʨʘʾʥʠ. ʇʨʦʚʽʟʦʨʠ ʚʠʟʥʘʯʘʣʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʃɿ ʜʦ 

ʧʝʚʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ, ʨʦʙʠʣʠ ʥʘʧʠʩʠ ʱʦʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʣʠ 

ʘʧʪʝʯʢʠ. ʉʦʨʪʫʚʘʣʴʥʽ ʧʫʥʢʪʠ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʰʢʦʣʘʭ, ʩʧʦʨʪʟʘʣʘʭ, ʢʣʫʙʘʭ ʪʘ 

ʽʥʰʠʭ ʟʘʢʣʘʜʘʭ.  
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ʋ ʨʝʛʽʦʥʘʭ, ʜʝ ʩʠʪʫʘʮʽʷ ʩʪʘʙʽʣʴʥʘ, ʜʝʬʽʮʠʪʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʝ 

ʚʽʜʯʫʚʘʻʪʴʩʷ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʦʙʩʪʨʽʣʽʚ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʥʘʜʘʣʽ ʻ 

ʚʦʣʦʥʪʝʨʠ. ʄʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʦʧʦʤʦʛʘ, ʱʦ ʧʦʩʪʫʧʘʻ ʟ-ʟʘ ʢʦʨʜʦʥʫ ʪʘ ʚʽʜ 

ʥʝʙʘʡʜʫʞʠʭ ʣʶʜʝʡ ʚ ʢʨʘʾʥʽ. 

ɺʠʩʥʦʚʢʠ. ɺʽʡʩʴʢʦʚʠʡ ʩʪʘʥ ʪʘ ʧʘʥʜʝʤʽʷ ʫʩʢʣʘʜʥʠʣʠ ʧʨʦʮʝʩ ʥʘʜʘʥʥʷ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ. ʆʜʥʘʢ ʫ ʚʠʧʘʜʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʫʨʷʜ ʪʘ ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʟʘʙʝʟʧʝʯʠʣʠ ʜʦʩʪʫʧʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʜʦʧʦʤʦʛʫ. ʎʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʟʘʭʦʜʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʠʭ ʟʘʧʘʩʽʚ ʣʽʢʽʚ, ʧʦʩʠʣʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ 

ʤʝʜʠʯʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʪʘ ʘʛʝʥʪʩʪʚʘʤʠ, ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ 

ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʜʦʧʦʤʦʛʠ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʮʽʻʾ ʞʘʭʣʠʚʦʾ ʚʽʡʥʠ ʧʦʪʨʽʙʥʦ ʫʜʦʩʢʦʥʘʣʠʪʠ ʘʣʛʦʨʠʪʤ ʜʽʡ 

ʬʘʨʤʘʮʝʚʪʽʚ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʱʦʙ ʫ ʟʘʧʦʙʽʛʪʠ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʪʘʢʠʭ 

ʩʠʪʫʘʮʽʡ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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Introduction.  For humans, fatty acids are an integral part of life, because they 

are a depot of nutrients. They enter the body with food and have high biological 

activity, which affects cellular and tissue metabolism, ensures function and response 

to hormonal signals. Also, fatty acids affect the structure and functions of 

membranes, the activity of transcription factors and gene expression, and participate 

in metabolism. In general, there are several types of fatty acids that have a significant 

impact on the human body: saturated, polyunsaturated, monounsaturated and trans 

fatty acids. As for their effect on the body, they can all cause cardiovascular diseases, 

but it is more appropriate to consider each class separately, so we will consider trans 

fatty acids next. 

Aim. To analyze the impact of trans fats on human health, which diseases they 

cause, which products contain them, and which substitutes exist.  

Materials and methods. An analysis of scientific literature and Internet 

sources was made regarding the effect of trans fats on humans.  

Results and discussion. As already mentioned, fatty acids enter our body with 

food, but a large number of them are trans fats. So, to begin with, let's find out what 

they are. Transients are artificially formed as a result of hydrogenation of vegetable 

oils, and the problem is that due to their artificial structure, they almost do not 

participate in metabolism and cannot leave the body naturally, but instead settle on 
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the walls of blood vessels and clog them. 

Nowadays, trans fats are found in almost all food products, but why does 

everyone use them if it is so harmful to health? The answer is simple ï when using 

them, food products retain their fresh appearance for a long time and have a longer 

shelf life. So manufacturers try to add more trans fats to their product to keep them 

looking good for longer, but they don't think about the consequences that long-term 

consumption of trans fats can cause. Trans fatty acids are found in ready-to-eat 

semi-finished products ï chips and crackers, in confectionery ï cookies, cakes, 

waffles, candies, as well as in fried foods ï french fries, donuts, that is, in most of the 

usual food that we eat every day.  

So let's consider what the constant use of trans fats leads to. The greatest 

danger they can lead to is cardiovascular diseases, type 2 diabetes, obesity, and they 

also significantly increase the risk of coronary heart disease, strokes, and negatively 

affect homeostasis. The impact on the development of oncological diseases has also 

been clarified. And these are only the main diseases caused by trans fats, because 

they have a negative effect on the whole body. This is a big problem, because they 

are really in many products and pose a great threat to the health of all people.  

Based on this situation, in order to preserve the health of people all over the 

world, measures aimed at reducing the consumption of trans fats have been 

developed. Their substitutes also began to be developed, and studies have shown that 

stearic acid is a good substitute for trans fatty acids in the production of products, 

having an effect close to theirs, but without harming humans.  

Stearic acid (IUPAC systematic name: octadecanoic acid) C18H36O2 or 

CH3(CH2)16COOH ï is one of the useful types of saturated fatty acids that comes 

from many animal and vegetable fats and oils. Stearic Acid is a saturated long-chain 

fatty acid with an 18-carbon backbone. Stearic acid is found in various animal and 

plant fats, and is a major component of cocoa butter and shea butter. Stearic acid is a 

white solid with a mild odor. Floats on water. It is a waxy solid. Stearic acid was 

discovered in lard in 1816 by the French chemist Chevrel. Stearic acid is obtained by 

hydrogenation of oleic acid: C17H33COOH + H2 Ÿ C17H35COOH. Stearic acid is also 

https://pubchem.ncbi.nlm.nih.gov/compound/octadecanoic%20acid
https://pubchem.ncbi.nlm.nih.gov/#query=C18H36O2
https://pubchem.ncbi.nlm.nih.gov/element/Carbon
https://pubchem.ncbi.nlm.nih.gov/compound/water


333 

obtained synthetically by the oxidation of saturated hydrocarbons with manganese 

compounds. The main industrial method for obtaining stearic acid is to extract it from 

stearin, a product of the hydrolysis of fats in the manufacture of soap. Although 

stearic acid can also be obtained from vegetable fats, animal fat is usually used to 

produce it. 

Although the effect of stearic acid on the human body has not yet been 

thoroughly studied, it is the most appropriate substitute for trans fatty acids.  

Conclusions. Trans fats are hydrolyzed vegetable oils that have a negative 

effect on the human body. They pose a great threat to health, because they are 

contained in most food products, such as semi-finished products, ready-to-eat 

products, confectionery, fried dishes, etc. At the same time, they almost do not 

participate in the metabolism and are not removed from the body naturally. An 

excessive amount of trans fats in the body can lead to cardiovascular diseases, 

diabetes, obesity, coronary heart disease and cancer. So each of us should watch what 

we eat and try to consume less trans fats. Today, the main substitute for trans fats is 

stearic acid, which has a similar effect to them in food products, but does not harm 

the human body. 
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ɺʀɿʅɸʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅʊɽɻʈɸʃʔʅʆɻʆ ʇʈʆʎɽʉʋ 

ʄɯʂʈʆʌɯʃʔʊʈɸʎɯʗ ï ɸɽʈɸʎɯʗ ʇʈʀ ʆɹʈʆɹʎɯ ɸʈʊɽɿɯɸʅʉʔʂʀʍ ɺʆɼ 

ɿ ʇɯɼɺʀʑɽʅʀʄ ɺʄɯʉʊʆʄ ɿɸʃɯɿɸ 

 

ɹʘʣʘʢʽʥʘ ʄʘʨʛʘʨʠʪʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʜ.ʭ.ʥ., ʩʪ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

ʉʝʤʽʥʩʴʢʘ ʆʣʴʛʘ ʆʣʝʛʽʚʥʘ, 

ʢ.ʭ.ʥ., ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

ʄʝʣʴʥʠʢ ʃʶʜʤʠʣʘ ʆʣʝʢʩʽʾʚʥʘ, 

ʜ.ʭ.ʥ., ʩʪ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

ɯʥʩʪʠʪʫʪ ʢʦʣʦʾʜʥʦʾ ʭʽʤʽʾ ʪʘ ʭʽʤʽʾ ʚʦʜʠ 

ʽʤ. ɸ. ɺ. ɼʫʤʘʥʩʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʤ. ʂʠʻʚʽ ʥʘʨʘʟʽ ʜʽʶʪʴ 363 ʧʨʦʤʠʩʣʦʚʽ ʘʨʪʝʟʽʘʥʩʴʢʽ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʟ ʷʢʠʭ ʜʦ ʢʠʾʚʩʴʢʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʥʘʜʭʦʜʠʪʴ 10 % ʥʝʦʙʭʽʜʥʦʽ ʚʦʜʠ [1]. ʊʘʢʦʞ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʠʷʥ ʢʦʨʠʩʪʫʻʪʴʩʷ ʙʶʚʝʪʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʙʫʜʫʯʠ 

ʚʧʝʚʥʝʥʠʤʠ, ʱʦ ʚʦʜʘ ʟ ʧʨʠʨʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʢʦʨʠʩʥʽʰʘ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʥʽʞ 

ʦʯʠʱʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʽʚ; ʪʘʢ, ʫ ʣʠʧʥʽ 2022 ʨʦʢʫ ʟʘ ʜʘʥʠʤʠ 

ʂʠʾʚʚʦʜʬʦʥʜʫ ʩʧʦʞʠʚʘʥʥʷ ʙʶʚʝʪʥʦʾ ʚʦʜʠ ʢʠʷʥʘʤʠ ʩʪʘʥʦʚʠʣʦ ʤʘʡʞʝ 56 ʪʠʩʷʯ 

ʢʫʙʦʤʝʪʨʽʚ [2]. ʇʨʦʪʝ, ʚʩʫʧʝʨʝʯ ʜʫʤʮʽ, ʱʦ ʘʨʪʝʟiʘʥʩʴʢi ʧiʜʟʝʤʥi ʚʦʜʠ ʻ 

ʥʘʡʥʘʜʽʡʥʽʡʰʠʤ ʽ ʥʘʡʢʨʘʱʠʤ ʟʘ ʩʚʦʻʶ ʷʢʽʩʪʶ ʜʞʝʨʝʣʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [3], ʚ 

ʋʢʨʘʾʥʩʴʢʦʤʫ ʚʦʜʥʦʤʫ ʪʦʚʘʨʠʩʪʚʽ WaterNet ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʦʙʣʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʚʩʽʤ ʜʞʝʨʝʣʘʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʟʦʢʨʝʤʘ ʡ ʘʨʪʝʟʽʘʥʩʴʢʠʤ ʩʚʝʨʜʣʦʚʠʥʘʤ, ʙʫʜʴ-ʷʢʦʾ 

ʧʦʨʠ ʨʦʢʫ ʧʨʠʪʘʤʘʥʥʠʡ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ [4, 5]. 

ɿʘʣʽʟʦ ʥʘʣʝʞʠʪʴ ʜʦ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʜʣʷ ʣʶʜʠʥʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, 

ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʢʨʦʚʦʪʚʦʨʝʥʥʷ, ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʦʙʤʽʥʫ ʪʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʁʦʛʦ ʥʝʩʪʘʯʘ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʝʨʡʦʟʥʠʭ ʘʥʦʤʘʣʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʘʥʝʤʽʾ, ʧʨʦʪʝ ʨʝʛʫʣʷʨʥʝ ʚʞʠʚʘʥʥʷ ʚʦʜʠ ʟ 

ʥʘʜʤʽʨʥʠʤ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʤʦʞʝ ʩʧʨʠʷʪʠ ʪʘʢʦʞ ʧʨʠʛʥʽʯʝʥʥʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʧʝʯʽʥʢʠ 
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ʪʘ ʥʠʨʦʢ; ʢʨʽʤ ʪʦʛʦ, ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʽʟʘ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʰʢʽʨʫ 

ʣʶʜʠʥʠ, ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʢʨʦʚʽ ʪʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʘʣʝʨʛʽʯʥʠʭ 

ʨʝʘʢʮʽʡ [6].  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʽʟʘ ʫ ʧʽʜʟʝʤʥʠʭ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 

0,5 ʜʦ 50 ʤʛ/ʜʤ
3
; ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʮʷ ʚʝʣʠʯʠʥʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

0,3-10 ʤʛ/ʜʤ
3
, ʥʘʡʯʘʩʪʽʰʝ ï 3ï5 ʤʛ/ʜʤ

3
 ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʘ ʛʣʠʙʠʥʠ ʜʞʝʨʝʣʘ [6] ʧʨʠ ʥʦʨʤʽ ʚ ʧʠʪʥʽʡ ʚʦʜʽ 0,2 ʤʛ/ʜʤ
3
 [7], ʪʦʤʫ ʧʨʦʙʣʝʤʘ 

ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʩʪʦʾʪʴ ʜʦʩʠʪʴ ʛʦʩʪʨʦ. 

ʋ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ ʧʝʨʝʚʘʞʘʶʯʦʶ ʬʦʨʤʦʶ ʽʩʥʫʚʘʥʥʷ ʟʘʣʽʟʘ ʻ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪ ʟʘʣʽʟʘ(II), ʩʪʽʡʢʠʡ ʣʠʰʝ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ [8]. 

ʉʧʦʣʫʢʠ ʟʘʣʽʟʘ(ɯɯɯ) ʤʝʥʰ ʨʦʟʯʠʥʥʽ, ʥʽʞ ʩʧʦʣʫʢʠ ʟʘʣʽʟʘ(ɯɯ), ʪʦʤʫ ʚ ʪʝʭʥʦʣʦʛʽʷʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʟʘʣʽʟʦʚʤʽʩʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ. 

ʆʩʢʽʣʴʢʠ ʞ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʽʜʛʦʪʦʚʢʫ ʧʠʪʥʦʾ ʚʦʜʠ, ʙʘʞʘʥʦ, ʱʦʙ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʙʝʟʨʝʘʛʝʥʪʥʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʦʾ ʚʦʜʠ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʽ ʦʜʥʦʯʘʩʥʦ ʜʝʰʝʚʠʤ ʽ ʥʘʜʽʡʥʠʤ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʟʘʣʽʟʘ ʻ ʘʝʨʘʮʽʡʥʠʡ ʤʝʪʦʜ [6]. 

ɸʝʨʫʚʘʥʥʷʤ ʽʟ ʟʘʣʽʟʦʚʤʽʩʥʦʾ ʚʦʜʠ ʩʧʦʯʘʪʢʫ ʚʠʜʘʣʷʻʪʴʩʷ ʛʽʜʨʦʢʘʨʙʦʥʘʪ 

ʟʘʣ̔ʟʘ, ʱʦ ʣʝʛʢʦ ʛʽʜʨʘʣʽʟʫʻʪʴʩʷ ʚ ʚʦʜʽ: 

 

4Fe(HCO3)2 + 2H2O + O2 Ÿ 4Fe(OH)3Ź + 8CO2ŷ, 

 

ʧʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʛʽʜʨʦʣʽʟʫ ʟʘʢʽʥʯʫʻʪʴʩʷ ʜʝʛʽʜʨʘʪʘʮʽʻʶ ʛʽʜʨʦʢʩʠʜʫ ʟʘʣʽʟʘ 

ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤ: 

 

Fe(OH)3 Ÿ Feʆ(OH)Ź + H2O. 

 

ɼʨʫʛʠʡ ʝʪʘʧ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʣʝʥʥʽ ʦʩʘʜʫ, ʦʪʨʠʤʘʥʦʛʦ ʥʘ 

ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʜʽʾ, ʬʽʣʴʪʨʫʚʘʥʥʷʤ ʥʘ ʧʽʱʘʥʠʭ ʘʙʦ ʘʥʪʨʘʮʠʪʦʚʠʭ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ 

ʬʽʣʴʪʨʘʭ, ʘʣʝ ʥʘʚʽʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʬʽʣʴʪʨʫʶʯʠʭ ʟʘʩʠʧʦʢ, 

ʥʘʧʨʠʢʣʘʜ, ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ, ʥʝ ʜʦʟʚʦʣʷʻ ʬʽʣʴʪʨʫʚʘʪʠ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ 



336 

᾽20 ʤʢʤ, ʪʦʜʽ ʷʢ ʯʘʩʪʠʥʢʠ ʦʢʠʩʥʝʥʦʛʦ ʟʘʣʽʟʘ ʤʘʶʪʴ ʨʦʟʤʽʨ ʚʩʴʦʛʦ 1ï3 ʤʢʤ, ʽ 

ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʬʽʣʴʪʨʘʮʽʷ ʯʘʩʪʠʥʦʢ ʩʠʣʴʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʯʝʨʝʟ ʾʭ ʤʘʣʠʡ 

ʨʦʟʤʽʨ [6].  

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʥʝʟʘʣʽʟʥʝʥʥʷ 

ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʧʦʻʜʥʘʥʥʷʤ ʜʚʦʭ ʙʝʟʨʝʘʛʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ï ʘʝʨʘʮʽʾ ʪʘ 

ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɿʥʝʟʘʣʽʟʥʝʥʥʶ ʙʫʣʘ ʧʽʜʜʘʥʘ ʚʦʜʘ ʙʶʚʝʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʘ ʨʦʟʽ ʚʫʣ. ʉʽʯʦʚʠʭ ʩʪʨʽʣʴʮʽʚ ʽ ʂʫʜʨʷʚʩʴʢʦʾ ʚ ʤ. ʂʠʻʚʽ, ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʟʘʣʽʟʘ ʚ ʷʢʽʡ ʩʪʘʥʦʚʠʣʘ 2,5 ʤʛ/ʜʤ
3
.  

ʄʽʢʨʦʬʽʣʴʪʨʘʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʢʦʤʽʨʮʽ ʬʨʦʥʪʘʣʴʥʦʛʦ ʪʠʧʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʽʢʨʦʬʽʣʴʪʨʘ ʟ 

ʧʦʣʽʚʽʥʽʣʩʧʠʨʪʦʚʠʤ ʨʦʟʜʽʣʦʚʠʤ ʰʘʨʦʤ ʥʘ ʧʽʜʢʣʘʜʮʽ ʽʟ ʣʣʷʥʦʛʦ ʧʦʣʦʪʥʘ [9] ʟ 

ʨʝʡʪʠʥʛʦʤ 0,7 ʤʢʤ; ʪʠʩʢ ʫ ʢʦʤʽʨʮʽ ʩʪʚʦʨʶʚʘʣʠ ʧʦʜʘʯʝʶ ʩʢʨʘʧʣʝʥʦʛʦ ʢʠʩʥʶ.  

ʂʦʥʮʝʥʪʨʘʮʽʶ ʟʘʣʽʟʘ ʚ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʪʘ ʚʽʜʽʙʨʘʥʠʭ ʬʽʣʴʪʨʘʪʘʭ ʦʮʽʥʶʚʘʣʠ 

ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʦ-ʬʝʥʘʥʪʨʦʣʽʥʦʤ [10]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʡʥʽ ʤʝʤʙʨʘʥʠ ʥʝ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʣʝʢʪʨʦʣʽʪʠ; ʩʬʝʨʦʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ ʻ ʨʦʟʜʽʣʝʥʥʷ ʩʫʩʧʝʥʟʽʡ, ʝʤʫʣʴʩʽʡ ʽ ʢʦʣʦʾʜʥʠʭ 

ʨʦʟʯʠʥʽʚ [11].  

ʇʨʦʪʝ ʨʠʩ. 1 ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʚ 

ʬʽʣʴʪʨʘʪʘʭ ï ʚʞʝ ʯʝʨʝʟ 10 ʭʚ ʚʽʜ ʧʦʯʘʪʢʫ ʬʽʣʴʪʨʫʚʘʥʥʷ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʫ 

ʬʽʣʴʪʨʘʪʽ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 48 %, ʯʝʨʝʟ 40 ʭʚ ï ʥʘ 92,8 %, ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʽʣʴʪʨʘʪʘ 

ʩʢʣʘʣʘ 0,18 ʤʛ/ʜʤ
3
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ ʥʘ ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʧʠʪʥʽʡ ʚʦʜʽ (0,2 ʤʛ/ʜʤ

3
 

[7]); ʧʽʩʣʷ ʮʴʦʛʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʘʭ ʧʨʦʜʦʚʞʫʚʘʣʦʩʴ, ʽ 

ʯʝʨʝʟ 60 ʭʚ ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ ʜʦʨʽʚʥʶʚʘʣʦ ʚʞʝ 97,6 %, ʥʘʜʘʣʽ ʟʘʣʠʰʘʶʯʠʩʴ 

ʧʦʩʪʽʡʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʘʭ ʩʪʘʥʦʚʠʣʘ 

0,06 ʤʛ/ʜʤ
3
, ʱʦ ʤʘʡʞʝ ʚʽʜʧʦʚʽʜʘʻ ʯʫʪʣʠʚʦʩʪʽ ʦ-ʬʝʥʘʥʪʨʦʣʽʥʦʚʦʛʦ ʤʝʪʦʜʫ 

(0,05 ʤʛ/ʜʤ
3
 [10]). 

ʊʘʢʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʩʧʨʠʷʣʦ ʫʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʤʝʤʙʨʘʥʠ ʟ 

ʛʽʜʨʦʢʩʦʩʧʦʣʫʢ ʟʘʣʽʟʘ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʢʠʩʥʝʤ ï ʥʘ ʮʝ 
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ʚʢʘʟʫʻ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʠʪʦʤʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: ʚʦʥʘ ʰʚʠʜʢʦ ʟʥʠʞʫʚʘʣʘʩʴ 

ʩʠʥʭʨʦʥʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʘʭ ʚʽʜ 0,187 ʜʦ 

0,037 ʤ
3
/(ʤ

2
Țʛʦʜ), ʟʘʣʠʰʘʶʯʠʩʴ ʥʘʜʘʣʽ ʧʦʩʪʽʡʥʦʶ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʽ (ʉFe) ʽ ʧʠʪʦʤʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʬʽʣʴʪʨʘ (JW) ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ (Ű) 

 

ʈʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʽʥʝʪʠʯʥʽ ʜʘʥʽ ʟʤʽʥ 

ʧʠʪʦʤʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1, ʨʦʟʨʘʭʦʚʘʥʽ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʫʷʚʣʝʥʴ ʪʝʦʨʽʾ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʬʽʣʴʪʨʫʚʘʥʥʷ [12], ʟʘʜʦʚʽʣʴʥʦ 

ʫʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʷʤʫ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʨʽʚʥʷʥʥʷ ʪʝʦʨʽʾ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʬʽʣʴʪʨʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʩʘʜʫ ʥʘ 

ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʘ: 

 

Ű/q = 1/J0 + k4q/2, 

 

ʜʝ J0 ï ʟʥʘʯʝʥʥʷ ʦʙ'ʻʤʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ; q ï ʦʙ'ʻʤ 

ʬʽʣʴʪʨʘʪʫ, ʱʦ ʧʨʦʡʰʦʚ ʯʝʨʝʟ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʘ ʯʘʩ Ű; k4 ï ʢʦʥʩʪʘʥʪʘ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʫʚʘʥʥʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʽʣʴʪʨʦʚʘʥʦʾ ʚʦʜʠ. 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʢʽʥʝʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʧʠʪʦʤʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʦʨʽʾ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʬʽʣʴʪʨʫʚʘʥʥʷ 

 

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʟʥʘʯʘʻ, ʱʦ ʯʘʩʪʠʥʢʠ ʛʽʜʨʦʢʩʦʩʧʦʣʫʢ ʟʘʣʽʟʘ 

ʚʽʜʢʣʘʜʘʣʠʩʴ ʚʠʢʣʶʯʥʦ ʥʘ ʧʦʚʝʨʭʥʽ ʤʽʨʦʬʽʣʴʪʨʫ, ʥʝ ʟʘʙʠʚʘʶʯʠ ʡʦʛʦ ʧʦʨʠ. 

ʌʽʣʴʪʨʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʚ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʝʞʽʤʽ ʟ ʯʦʪʠʨʴʦʭ 

ʤʦʞʣʠʚʠʭ (ʬʽʣʴʪʨʫʚʘʥʥʷ ʽʟ ʟʘʢʫʧʦʨʶʚʘʥʥʷʤ ʢʦʞʥʦʾ ʧʦʨʠ ʦʜʥʽʻʶ ʯʘʩʪʠʥʢʦʶ, 

ʪʦʙʪʦ ʟ ʧʦʚʥʠʤ ʟʘʢʫʧʦʨʶʚʘʥʥʷʤ ʧʽʨ, ʬʽʣʴʪʨʫʚʘʥʥʷ ʟ ʧʦʩʪʫʧʦʚʠʤ 

ʟʘʢʫʧʦʨʶʚʘʥʥʷʤ ʢʦʞʥʦʾ ʧʦʨʠ ʙʘʛʘʪʴʤʘ ʯʘʩʪʠʥʢʘʤʠ, ʬʽʣʴʪʨʫʚʘʥʥʷ ʧʨʦʤʽʞʥʦʛʦ 

ʚʠʜʫ ʽ, ʥʘʨʝʰʪʽ, ʬʽʣʴʪʨʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʩʘʜʫ ʥʘ ʧʦʚʝʨʭʥʽ ʬʽʣʴʪʨʘ [12]). 

ʂʨʽʤ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʛʦ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ, ʧʦʻʜʥʘʥʥʷ 

ʘʝʨʘʮʽʾ ʪʘ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ ʚ ʦʜʥʦʤʫ ʧʨʦʮʝʩʽ ʤʘʻ ʡ ʽʥʰʽ ʧʝʨʝʚʘʛʠ, ʘ ʩʘʤʝ 

ʟʙʘʛʘʯʝʥʥʷ ʚʦʜʠ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ. 

ɿʘʣʽʟʦʚʤʽʩʥʠʡ ʦʩʘʜ ʧʽʩʣʷ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ ʻ ʤʘʣʦʥʝʙʝʟʧʝʯʥʦʶ ʨʝʯʦʚʠʥʦʶ 

4-ʛʦ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʩʢʣʘʜʫʚʘʪʠ ʥʘ ʧʦʣʽʛʦʥʘʭ ʘʙʦ ʚ 

ʥʘʢʦʧʠʯʫʚʘʯʘʭ. ʇʨʦʪʝ, ʮʝʡ ʰʣʷʭ ʥʝʨʝʥʪʘʙʝʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʝʨʝʜʙʘʯʘʻ 

ʙʫʜʴ-ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʫ, ʪʦʜʽ ʷʢ ʢʘʨʜʠʥʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʙʝʟʚʽʜʭʦʜʥʠʭ ʘʙʦ 

ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʙʨʦʙʢʠ ʦʩʘʜʽʚ ʤʘʻ ʙʫʪʠ 
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ʦʪʨʠʤʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʽʩʪʴ ʷʢʦʛʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ 

ʫʪʠʣʽʟʘʮʽʾ ʘʙʦ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʰʢʦʜʫ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ. 

ɿʘʣʽʟʦʚʤʽʩʥʠʡ ʦʩʘʜ, ʦʪʨʠʤʘʥʠʡ ʧʽʩʣʷ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ, ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ, ʟʦʢʨʝʤʘ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʽʛʤʝʥʪʽʚ ï ʟʘʣʽʟʥʦʛʦ ʩʫʨʠʢʫ ʡ ʦʭʨ, 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ ʜʣʷ ʟʘʧʠʩʫ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʘʛʫʣʷʥʪʽʚ Fe2(SO4)3 ʘʙʦ FeCl3 

[13, 14]. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ 

ʘʝʨʘʮʽʾ ʪʘ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʚʦʜ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ. ʇʨʠ ʟʥʝʟʘʣʽʟʥʝʥʥʽ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʦʜʥʦʛʦ ʟ ʙʶʚʝʪʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʤ. ʂʠʻʚʘ ʯʝʨʝʟ 40 ʭʚ ʬʽʣʴʪʨʫʚʘʥʥʷ ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʤʝʤʙʨʘʥʠ ʟ ʛʽʜʨʦʢʩʦʩʧʦʣʫʢ ʟʘʣʽʟʘ ʥʘ ʧʦʚʝʨʭʥʽ 

ʤʽʢʨʦʬʽʣʴʪʨʘ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʽ ʥʘ ʡʦʛʦ ʚʤʽʩʪ ʚ ʧʠʪʥʽʡ ʚʦʜʽ; ʯʝʨʝʟ 60 ʭʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʚ ʬʽʣʴʪʨʘʪʘʭ ʤʘʡʞʝ ʚʽʜʧʦʚʽʜʘʣʘ ʯʫʪʣʠʚʦʩʪʽ 

ʤʝʪʦʜʫ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. 
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ʂɯʅɽʊʀʂɸ ʌʃʆʊʆɽʂʉʊʈɸʂʎɯɰ ɯʆʅɯɺ ʎʀʅʂʋ 

 

ɻʨʫʰʝʚʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ʌʝʜʦʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ʆʙʫʰʝʥʢʦ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʊʦʣʩʪʦʧʘʣʦʚʘ ʅʘʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʘʥʛʽʥʦʚʘ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɻʘʣʴʚʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʪʦʢʩʠʯʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʦʨʽʻʥʪʦʚʥʠʡ ʦʙôʻʤ ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʩʷʛʘʻ ʧʦʥʘʜ 500 ʤʣʥ ʤ
3 
ʥʘ ʨʽʢ. ɻʘʣʴʚʘʥʽʯʥʽ 

ʩʪʦʢʠ ʤʽʩʪʷʪʴ ʩʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʢʠʩʣʦʪʠ, ʣʫʛʠ, ʧʦʚʝʨʭʦʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

(ʇɸɺ) ʪʘ ʽʥ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʪʨʘʯʘʻʪʴʩʷ 50-70% 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ 80-95% ʢʠʩʣʦʪ ʪʘ ʣʫʛʽʚ. ɯʦʥʠ ʤʝʪʘʣʽʚ, ʱʦ ʙʝʟʧʦʚʦʨʦʪʥʦ 

ʚʪʨʘʯʘʶʪʴʩʷ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʤʦʛʣʠ ʙ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ: ʚ ʛʘʣʴʚʘʥʽʯʥʠʭ ʮʝʭʘʭ ʷʢ ʘʥʦʜʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʥʘʧʨʠʢʣʘʜ, ʤʽʜʴ, ʮʠʥʢ, ʥʽʢʝʣʴ), ʚ ʣʘʢʦʬʘʨʙʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʽʛʤʝʥʪʽʚ (ʩʧʦʣʫʢʠ ʭʨʦʤʫ, ZnO, ZnS, ʦʢʩʠʜ ʤʽʜʽ) ʚ ʜʝʨʝʚʦʦʙʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ZnSO4, ZnCl2), ʫ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʦʪʨʠʤʘʥʥʷ ʩʘʭʘʨʠʥʫ, 

ʛʽʜʨʦʭʠʥʦʥʫ, ʧʦʨʠʩʪʠʭ ʧʣʘʩʪʠʢʽʚ ʪʘ ʰʣʽʬʫʚʘʣʴʥʦ-ʧʦʣʽʨʫʚʘʣʴʥʠʭ ʧʘʩʪ (Cr2O3, 

ʩʦʣʽ ʭʨʦʤʫ), ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʪʘ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʨʝʘʛʝʥʪʥʠʡ ʤʝʪʦʜ. 

ɸʣʝ ʱʦʨʽʯʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 

ʫʪʚʦʨʶʻʪʴʩʷ 0,1 ï 12,5 ʪʠʩ. ʪ ʛʘʣʴʚʘʥʦʰʣʘʤʽʚ. 
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ʊʦʤʫ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚ 

ʥʘʰ ʯʘʩ. ɯ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʷ ʻ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ, ʷʢʽ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʘ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʧʝʨʝʨʦʩʪʠ ʚ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʫ 

ʪʝʭʥʦʣʦʛʽʶ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʧʦʜʘʣʴʰʦʶ ʾʭ 

ʨʝʢʫʧʝʨʘʮʽʻʶ. 

 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʡʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʮʠʥʢʫ ʟ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ, ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ.  

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʮʝʩ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʚ ʩʢʣʷʥʽʡ 

ʢʦʣʦʥʮʽ, ʚʠʢʦʥʘʥʽʡ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʘ, ʜʥʦʤ ʷʢʦʛʦ ʩʣʫʞʠʚ ʬʽʣʴʪʨ ʐʦʪʪʘ. ʂʨʽʟʴ 

ʧʦʨʠʩʪʫ ʧʝʨʝʛʦʨʦʜʢʫ ʧʦʜʘʚʘʣʠ ʘʟʦʪ ʧʽʜ ʪʠʩʢʦʤ ʟ ʙʘʣʦʥʫ. ɺʠʪʨʘʪʠ ʘʟʦʪʫ 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʦʪʘʤʝʪʨʦʤ, ʥʘ ʚʭʦʜʽ ʡ ʚʠʭʦʜʽ ʽʟ ʢʦʣʦʥʢʠ. ʇʨʦʙʠ ʥʘ ʘʥʘʣʽʟ 

ʚʽʜʙʠʨʘʣʠ ʯʝʨʝʟ ʢʨʘʥ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʢʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʢʠ, ʷʢʫ 

ʚʚʦʜʠʣʠ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʧʽʜ ʰʘʨ ʦʨʛʘʥʽʯʥʦʾ ʬʘʟʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʦʙʨʘʥʦ ʧʘʣʴʤʽʪʘʪ ʢʘʣʽʶ (C15H31COOK) ʚ ʷʢʦʩʪʽ 

ʇɸʈ. ɽʢʩʪʨʘʛʝʥʪʦʤ ʩʣʫʛʫʚʘʚ ʽʟʦʘʤʽʣʦʚʠʡ ʩʧʠʨʪ. ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ 

ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʮʠʥʢʫ ʫ ʯʘʩʽ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʚ ʩʠʩʪʝʤʠ Zn
2+

 ï C15H31COOK ʚʠʢʦʨʠʩʪʘʥʦ ʢʥ̔ʝʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 283, 303 ʪʘ 313 ʂ (ʨʠʩ.1). 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ ʟ 283 ʂ ʜʦ 313 ʂ ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ. ʊʘʢʘ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʧʨʦʮʝʩʫ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʩʢʣʘʜʥʠʭ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʠ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 

1

0(1 )n nw k x C -= - Ö
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʮʠʥʢʫ ʚʽʜ ʯʘʩʫ 

 

ʇʦʙʫʜʫʚʘʚʰʠ ʛʨʘʬʽʢʠ ʫ ʢʦʦʨʜʠʥʘʪʘʭ ln(w)=f(ln(1-x)) ʦʪʨʠʤʘʻʤʦ ʧʦʨʷʜʦʢ 

ʨʝʘʢʮʽʾ n, ʷʢ ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʧʨʷʤʦʾ ʽ ʢʦʥʩʪʘʥʪʫ ʰʚʠʜʢʦʩʪʽ k, ʷʢ ʚʽʜʨʽʟʦʢ, 

ʢ̫ʠʡ ʧʨʷʤʘ ʚʽʜʪʠʥʘʻ ʧʦ ʦʩʽ y (ʨʠʩ. 2-4). 

 

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ln(w)=f(ln(1-x)) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ=283 K 

 

ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ln(w)=f(ln(1-x)) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ=303 K 
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ʈʠʩ. 4. ɿʘʣʝʞʥʽʩʪʴ ln(w)=f(ln(1-x)) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ=313 ʂ 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʢʦʥʩʪʘʥʪʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʨʷʜʢʠ ʨʝʘʢʮʽʾ ʟʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʶ.  

ʊʘʙʣʠʮʷ  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʢʦʥʩʪʘʥʪʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʨʷʜʢʫ ʨʝʘʢʮʽʾ 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʥʝʨʛʽʾ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʧʦʙʫʜʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ 

lnK=f(1/T)  

 

 

ʈʠʩ. 5. ɿʘʣʝʞʥʽʩʪʴ lnK ʚʽʜ 1/T ʜʣʷ ʧʨʦʮʝʩʫ ʫ ʩʠʩʪʝʤʽ Zn
2+

 - C15H23COOK 

ʊʝʤʧʝʨʘʪʫʨʘ, ʂ 

283 303 313 

n ln K K n ln K K n ln K K 

0,98 -0,906 0,404 1,15 -0,45 0,63 1,13 -0,34 0,71 
 

y = -1718,1x + 5,1783
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ʅʘ ʦʩʥʦʚʽ ʢʽʥʝʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʝʥʝʨʛʽʶ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʮʝʩʩʫ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ɽʘ = 14,3 ʢɼʞ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʙʽʛ ʜʠʬʫʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʩʠʩʪʝʤʽ. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʰʠʤ ʧʦʨʷʜʢʦʤ ʨʝʘʢʮʽʾ, ʘ ʪʦʤʫ ʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ 

ʥʘʙʫʜʝ ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ 

◌
▀●

▀Ⱳ
▓ẗ ● ȟ ẗ˞ ȟ

 

ɺʠʩʥʦʚʢʠ. ɺʘʞʢʠ ʤʝʪʘʣʠ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʦʣʶʪʘʥʪʘʤʠ, ʪʦʤʫ ʧʦʰʫʢ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʾʭ ʚʠʣʫʯʝʥʥʷ ʟʽ ʩʪʽʯʥʠʭ ʚʦʜ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚ ʥʘʰ ʯʘʩ. 

ʌʣʦʪʦʝʢʩʪʨʘʢʮʽʷ ʻ ʧʨʠʚʘʙʣʠʚʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʧʝʨʝʨʦʩʪʠ ʚ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʧʦʜʘʣʴʰʦʶ ʾʭ 

ʨʝʢʫʧʝʨʘʮʽʻʶ. ʇʨʦʚʝʜʝʥʽ ʢʽʥʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʦʪʽʢʘʥʥʷ 

ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʠʩʪʝʤʽ, ʷʢʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ (ʥʘ 

ʮʝ ʚʢʘʟʫʶʪʴ ʧʦʨʷʜʦʢ ʨʝʘʢʮʽʾ, ʙʣʠʟʴʢʠʡ ʜʦ 1, ʘ ʪʘʢʦʞ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ 

ɽʘ=14,3ʢɼʞ).  
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ʋɼʂ 574:5:576.08:591.84 

ɺʃʀʗʅʀɽ ʉʆʆʊʅʆʐɽʅʀʗ ʀʆʅʆɺ ʂɸʃʔʎʀʗ ʀ ʄɸɻʅʀʗ ɺ ɺʆɼɽ 

ʅɸ ɽɽ ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ 

 

ʂʦʚʘʣʝʥʢʦ ɺʠʪʘʣʠʡ ʌʝʦʜʦʩʴʝʚʠʯ 

ʢ.ʙ.ʥ., ʩ.ʥ.ʩ 

ɻʦʣʦʚʢʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ 

ʅʘʥʠʻʚ ɼʝʥʠʩ ɼʞʘʤʙʫʣʦʚʠʯ, 

ʘʩʧʠʨʘʥʪ 

ʅʘʥʠʝʚʘ ɸʣʣʘ ɺʘʩʠʣʴʝʚʥʘ 

ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ 

ʀʥʩʪʠʪʫʪ ʢʦʣʦʠʜʥʦʡ ʭʠʤʠʠ ʠ ʭʠʤʠʠ ʚʦʜʳ 

ʠʤ. ɸ. ɺ. ɼʫʤʘʥʩʢʦʛʦ ɸʅ ʋʢʨʘʠʥʳ 

 

ɺʚʝʜʝʥʠʝ. ʄʠʥʝʨʘʣʴʥʳʡ ʦʙʤʝʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʩʝʭ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ, ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʨʦʚʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʧʦʩʪʦʷʥʩʪʚʦ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʙʘʣʘʥʩ, 

ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ. ʂʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ ʫʯʘʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʂʘʣʴʮʠʡ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʨʝʘʢʮʠʷʭ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʡ ʧʝʨʝʜʘʯʠ ʠʤʧʫʣʴʩʦʚ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʠʥʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ 

ʠ ʘʢʪʠʚʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʦʚ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ 

ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʝʤʙʨʘʥ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʥʫʩ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʤʘʛʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʝʛʦ ʫʯʘʩʪʠʝʤ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠ ʵʣʝʢʪʨʦʣʠʪʥʦʤ ʦʙʤʝʥʝ. 

ʆʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʬʘʢʪʦʨʦʤ ʙʦʣʝʝ 300 ʬʝʨʤʝʥʪʦʚ. ʀʦʥʳ 

ʤʘʛʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʡʨʦʤʳʰʝʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʦʢʘʟʳʚʘʶʪ ʜʝʧʨʝʩʩʠʚʥʦʝ 
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ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʢʨʘʱʝʥʠʷ 

ʩʝʨʜʮʘ, ʨʘʩʰʠʨʝʥʠʷ ʩʦʩʫʜʦʚ. ʄʘʛʥʠʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʭʘʨʘʢʪʝʨʘ ʠʤʤʫʥʠʪʝʪʘ ʦʨʛʘʥʠʟʤʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʠʤʝʝʪ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʜʦʙʳʚʘʝʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʘʡʦʥʘʭ, ʩ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ, ʠʣʠ ʧʨʦʭʦʜʠʪ ʪʱʘʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʦʪ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ. 

ʇʦʵʪʦʤʫ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʛʨʘʶʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ: ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʠ 

ʢʘʣʠʷ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ. ʉʦʩʪʘʚʣʷʶʱʘʷ ʭʠʤʠʯʝʩʢʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʙʦʣʝʟʥʷʤ ʠ ʩʢʦʨʦʩʪʴ 

ʩʪʘʨʝʥʠʷ ʢʘʢ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʝʡ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʩʥʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ ʚ 

ʚʦʜʝ ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʂʘʣʴʮʠʡ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. ʀʦʥʳ ʢʘʣʴʮʠʷ ʚʤʝʩʪʝ ʩ ʠʦʥʘʤʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚʣʠʷʶʪ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʣʣʦʠʜʦʚ ʦʨʛʘʥʠʟʤʘ. ɺʘʞʥʦ ʨʦʣʴ 

ʢʘʣʴʮʠʷ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʦʣʦʯʝʢ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ. ʀʦʥʳ 

ʢʘʣʴʮʠʷ ʫʧʣʦʪʥʷʶʪ ʦʙʦʣʦʯʢʠ ʢʣʝʪʦʢ, ʩʥʠʞʘʶʪ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʠʦʥʘʤ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʫʚʝʣʠʯʠʚʘʶʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʅʦʨʤʘʣʴʥʫʶ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ 

(ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʠʥʬʝʨʤʝʥʪʘ ʠʟ ʧʨʦʪʨʦʤʙʠʥʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʦʤʙʦʢʠʥʘʟʳ) 

ʧʨʦʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʫʯʘʩʪʠʠ ʩʦʣʝʡ ʢʘʣʴʮʠʷ. 

ʂʘʣʴʮʠʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʪʢʘʥʝʡ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʥʝʨʚʥʦ 

ʤʳʰʝʯʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ 

ʂ
+
 ʠ Na

+
 - ʧʦʚʳʰʘʝʪʩʷ. ɼʝʡʩʪʚʠʝ ʧʦʜʘʚʣʝʥʠʷ ʢʘʣʴʮʠʝʤ ʚʦʟʙʫʞʜʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʢʝʣʝʪʥʫʶ 



348 

ʤʫʩʢʫʣʘʪʫʨʫ, ʥʦ ʠ ʥʘ ʛʣʘʜʢʫʶ ʤʫʩʢʫʣʘʪʫʨʫ ʠ ʘʚʪʦʥʦʤʥʳʝ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ. 

ʂʘʣʴʮʠʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʚ ʥʦʨʤʘʣʴʥʦʡ ʨʠʪʤʠʯʥʦʡ ʨʘʙʦʪʝ ʩʝʨʜʮʘ. 

ʄʘʛʥʠʡ ʘʢʪʠʚʠʨʫʝʪ ʜʨʫʛʠʝ ʦʩʥʦʚʥʳʝ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʝʪ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʩ ʚʦʜʦʡ. ʅʘʧʨʠʤʝʨ, ʤʘʛʥʠʡ ʘʢʪʠʚʠʨʫʝʪ ʬʝʨʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʩʝʭ ʦʙʦʣʦʯʢʘʭ ʢʣʝʪʦʢ (ʤʝʤʙʨʘʥʘʭ). ʕʪʦʪ ʬʝʨʤʝʥʪ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʙʘʣʘʥʩ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ, ʫʜʝʨʞʠʚʘʷ ʥʘʪʨʠʡ ʚʥʝ ʢʣʝʪʢʠ, ʘ ʢʘʣʠʡ ʚ 

ʢʣʝʪʢʝ. 

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʣʝʪʦʯʥʦʡ ʵʥʝʨʛʠʠ. ʇʨʠ 

ʜʝʬʠʮʠʪʝ ʤʘʛʥʠʷ ʚ ʢʣʝʪʢʝ ʢʘʣʠʡ ʙʳʩʪʨʦ ʚʳʭʦʜʠʪ ʠʟ ʥʝʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤʫ ʜʝʬʠʮʠʪʫ ʢʘʣʠʷ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʳʚʘʝʪ ʫʩʪʘʣʦʩʪʴ ʠ 

ʩʥʠʞʝʥʠʝ ʨʘʙʦʯʝʡ ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʂʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

ɼʣʷ ʫʩʚʦʝʥʠʷ ʢʘʣʴʮʠʷ ʦʨʛʘʥʠʟʤʦʤ ʥʝʦʙʭʦʜʠʤ ʤʘʛʥʠʡ. ʇʦʵʪʦʤʫ ʢʘʣʴʮʠʡ 

ʥʝ ʜʦʣʞʝʥ ʧʦʩʪʫʧʘʪʴ ʚ ʦʨʛʘʥʠʟʤ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʜʣʷ ʫʩʚʦʝʥʠʷ ʢʘʣʴʮʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʧʘʩʳ ʤʘʛʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ 

ʚʳʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʦʢʘ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ ʚ ʤʦʣʦʢʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 8 ʢ 1, ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʝʬʠʮʠʪʫ ʤʘʛʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ, ʢʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʤʳ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʞʠʚʘʥʠʷ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ - ʜʘʬʥʠʡ 

(Daphnia magna) ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʚʦʜʘʭ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ (1:1; 2:1, 4 : 1; 6:1).  

ʄʘʪʝʨʠʘʣʳ ʤʝʪʦʜʳ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʚʦʜʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚʳʙʨʘʥ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ, ʘ ʚʦ-ʚʪʦʨʳʭ ʦʥ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʥʘ ʋʢʨʘʠʥʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ɺʦʜʘ ʛʦʪʦʚʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ ʩʦʣʝʡ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʠ ʢʘʣʴʮʠʷ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 
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ʜʣʷ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ. 

ʇʝʨʝʤʝʥʥʦʡ ʙʳʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʣʴʮʠʷ: 30, 60, 120 ʠ 180 ʤʛ/ʜʤ
3
 ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʛʥʠʷ 30 ʤʛ/ʜʤ
3
. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʳ ʥʝ ʢʦʨʤʠʣʠʩʴ 

(ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʩʪ-ʦʙʲʝʢʪʘ). 

ʆʧʳʪ ʟʘʢʘʥʯʠʚʘʣʩʷ, ʢʦʛʜʘ ʧʦʛʠʙʘʣʠ ʚʩʝ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʳ, ʥʝ ʧʦʣʫʯʘʶʱʠʝ ʚ 

ʪʝʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦʞʝʥʳ ʥʘ ʨʠʩ. 1 

ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ. ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʞʠʚʘʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ 4:1. 

ʋʯʠʪʳʚʘʷ ʥʝʪʦʢʩʠʯʥʦʩʪʴ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘʭʦʜʷʪʩʷ 

ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʨʦʜʣʝʚʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ Daphnia magnʘ. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʦʜʥʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʥʝʰʥʠʭ 

ʩʪʚʦʨʦʢ (ʩʢʝʣʝʪʘ) ʢʘʣʴʮʠʡ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʩ 

ʜʨʫʛʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʘʙʦʨʘ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ - ʨʳʙʦʡ, ʧʨʝʩʥʦʚʦʜʥʦʡ 

ʛʠʜʨʦʡ, ʨʘʩʪʝʥʠʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʥʦʤʫ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʶ ʧʠʪʴʝʚʳʭ ʚʦʜ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʣʝʚʳʤ ʩʦʩʪʘʚʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʠ ʧʠʪʴʝʚʳʭ ʚʦʜ, ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪ 98 ʜʦ 775 ʤʛ/ʜʤ
3
, ʘ ʪʘʢʞʝ ʩ ʨʘʟʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʣʝʜʫʝʪ ʦʙʩʫʜʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʦʙʝʩʩʦʣʝʥʥʘʷ ʚʦʜʘ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ 

ʢʣʝʪʦʢ. 

ʅʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʪʘʢʦʡ ʚʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚʦʜʥʘʷ ʩʨʝʜʘ ʩʪʘʥʦʚʠʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʥʘʙʦʨʘ ʩʦʣʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʊʘʢʠʝ ʩʨʝʜʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʈʠʩ. 1. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʞʠʚʘʥʠʷ Daphnia magna ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʚʦʜʝ. 

 

ʆʜʥʘʢʦ, ʧʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʞʝʩʪʢʦʩʪʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʥʝʤ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʚʩʣʝʜʩʪʚʠʝ ʩʚʷʟʳʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʦʪ 

ʦʧʪʠʤʘʣʴʥʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ. ɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʙ ʚʦʜ ʩ ʨʘʟʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 4:1 ʵʪʠʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 
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ʍɯʄɯʏʅɯ ɸʅɸʃʆɻɯɰ ɺ ʈʆɿʇʆɼɯʃɯ ɿɯʈʆʂ ɿɸ ʄɸʉʆʖ ɯ ʈɸɼɯʋʉʆʄ ʊɸ 

ɰʍ ʉʇɯɺʉʊɸɺʃɽʅʅʗ ɿ ʈʆɿʇʆɼɯʃʆʄ ʇʃɸʅɽʊ ɯ ʉʋʇʋʊʅʀʂɯɺ 

 

ʉʪʘʥʜʨʠʪʯʫʢ ʆ. ɿ. 

ʢ.ʭ.ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʭʽʤʽʾ 

ʝʢʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʾʭ ʥʘʚʯʘʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦ-ʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʤ. ʂʠʾʚ. ʋʢʨʘʾʥʘ 

ʋʤʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ, ʤ. ʋʤʘʥʴ. ʋʢʨʘʾʥʘ 

ʄʘʢʩʽʥ ɺ. ɯ. 

ʜ.ʭ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʥʘʣʽʪʠʯʥʦʾ ʽ 

ʙʽʦʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦ-ʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʤ. ʂʠʾʚ. ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʢʚʘʥʪʦʚʠʭ ʝʪʘʣʦʥʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʴʦʭ ʙʘʟʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʩʝʩʚʽʪʫ ð ʧʨʦʩʪʦʨʫ, ʤʘʩʠ ʽ ʯʘʩʫ, ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʡ 

ʪʝʤʥʦʾ ʝʥʝʨʛʽʾ ʽ ʪʝʤʥʦʾ ʤʘʪʝʨʽʾ [1, 2] ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʣʴʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʘʪʦʤ (ʤʽʢʨʦʦʙôʻʢʪ) ð ʟʽʨʢʘ (ʩʦʥʮʝ, 

ʤʘʢʨʦʦʙôʻʢʪ). ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘʤʠ ʨʦʟʧʦʯʘʪʦ ʜʘʚʥʦ [3]. 

ɿʦʢʨʝʤʘ, ʥʘʤʠ ʙʫʣʦ ʚʚʝʜʝʥʝ ʧʦʥʷʪʪʷ ʽʜʝʘʣʴʥʘ ʟʽʨʢʘ, ʧʽʜʤʽʯʝʥʽ ʯʽʪʢʽ 

ʢʦʨʝʣʷʮʽʾ ʛʨʘʥʠʯʥʠʭ ʤʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʪʦʤʽʚ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʽʨʦʢ [4]. 

ɺʠʷʚʣʝʥʽ ʩʪʨʦʛʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʝʤʧʽʨʠʯʥʽ ʬʦʨʤʫʣʠ, ʥʘ ʢʰʪʘʣʪ ʬʦʨʤʫʣʠ 

ʊʽʮʠʫʩʘ ð ɹʦʜʝ [2, 5], ʱʦ ʧʦʚôʷʟʫʶʪʴ ʧʘʨʘʤʝʪʨʠ ʩʦʥʮʷ, ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʧʦʥʷʪʪʷ 

ʽʜʝʘʣʴʥʦʾ ʟʽʨʢʠ, ʟ ʘʪʦʤʥʦʶ ʦʜʠʥʠʮʝʶ ʤʘʩʠ, ʯʠʩʣʦʤ ɸʚʦʛʘʜʨʦ, ʤʦʣʴʥʠʤ ʦʙôʻʤʦʤ 

ʪʘ ʽʥʰʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ [3, 4]. 

ʄʝʪʘ. ɼʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙʻʢʪʽʚ (ʟʽʨʦʢ, ʧʣʘʥʝʪ ʪʘ ʩʬʝʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʭ 

ʛʨʘʚʽʪʘʮʽʻʶ ʩʫʧʫʪʥʠʢʽʚ) ʟʘ ʾʭ ʤʘʩʘʤʠ, ʨʘʜʽʫʩʘʤʠ, ʱʽʣʴʥʽʩʪʶ (ʛʫʩʪʠʥʦʶ), ʽʥʰʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʬʫʥʢʮʽʡ ʥʘʙʣʠʞʝʥʥʷ. 

ʄʝʪʦʜʠʢʘ. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʝʨʝʚʽʨʝʥʽ ʯʘʩʦʤ ʜʦʙʨʝ 
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ʚʽʜʦʤʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʽ ʧʨʦ ʫʩʝʨʝʜʥʝʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʥʦʛʦ ʩʧʝʢʪʨʫ 

ʟʽʨʦʢ, ʙʫʨʠʭ ʽ ʯʝʨʚʦʥʠʭ ʢʘʨʣʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʣʘʥʝʪ ʪʘ ʩʫʧʫʪʥʠʢʽʚ ʩʦʥʷʯʥʦʾ 

ʩʠʩʪʝʤʠ [5, 6]. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʙʫʜʫʚʘʣʠ ʽ ʨʝʪʝʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ 

ʛʨʘʬʽʯʥʽ ʬʫʥʢʮʽʾ ʚʟʘʻʤʦ ʟʘʣʝʞʥʦʩʪʽ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʩʪʨʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʫ: 

ʤʘʩʠ (M
Ā
), ʨʘʜʽʫʩʫ (R

Ā
), ʱʽʣʴʥʦʩʪʽ (d

Ā
), ʪʝʤʧʝʨʘʪʫʨʠ (ʊ

Ā
), ʩʚʽʪʥʦʩʪʽ (L

Ā
), ʩʠʣʠ 

ʪʷʞʽʥʥʷ (g
Ā
) ʪʘ ʽʥʰʝ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʨʷʤʦʾ ʛʨʘʬʽʯʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ (M
Ā
/M
8
) ʟʽʨʦʢ ʚʽʜ ʚʝʣʠʯʠʥʠ ʨʘʜʽʫʩʫ ʾʭ ʬʦʪʦʩʬʝʨʠ, 

ʟʘʜʘʥʦʛʦ ʚ ʨʘʜʽʫʩʘʭ ʩʦʥʮʷ (R
Ā
/R
8
), ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1, ʥʘʰʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʥʫʣʘ ʨʽʟʢʘ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ (M
Ā
/M
8
) = f(R

Ā
/R
8
) ʥʘ ʽʥʪʝʥʩʠʚʥʝ 

ʨʦʟʰʠʨʝʥʥʷ R
Ā
 ʚ ʽʥʪʝʨʚʘʣʽ ʥʘʜʤʘʩʠʚʥʠʭ ʟʽʨ ʟ ʤʘʩʘʤʠ 208,2 M

8
Ò M

Ā
Ò 308,6 M

8
.  

ʇʨʠ ʮʴʦʤʫ ʚʢʘʟʘʥʽ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ M
Ā
 ʥʘʜʤʘʩʠʚʥʠʭ ʟʽʨ ʚ 

ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʷʭ ʤʘʩʠ (ʘ. ʦ. ʄ.) ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʣʠ ʟ ʘʪʦʤʥʠʤʠ 

ʤʘʩʘʤʠ ʪʘʢʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ Pb (207,2 ʘ. ʦ. ʤ.)  ʱʦ ʻ ʢʨʘʡʥʽʤ ʟ 

ʧʨʠʨʦʜʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʽʟʦʪʦʧʘʤʠ, ʪʘ Og (308,6 ʘ. ʦ. ʤ.)  ɦʦ, ʷʢ ʤʠ ʟʘʟʥʘʯʘʣʠ ʚ 

ʨʦʙʦʪʽ [4], ʚʽʨʦʛʽʜʥʦ ʻ ʦʩʪʘʥʥʽʤ ʽ ʟʘʤʠʢʘʻ ʧʝʨʽʦʜʠʯʥʫ ʪʘʙʣʠʮʶ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʠʜʠʤʦʾ ʤʘʪʝʨʽʾ.  

.  

ʈʠʩ. 1. ʌʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʤʘʩ ʟʽʨʦʢ ʟʘ ʚʝʣʠʯʠʥʦʶ ʾʭ ʨʘʜʽʫʩʽʚ: (ʘ) ð ʚ 

ʽʥʪʝʨʚʘʣʽ 0,1Ò R
Ā
/R
8
Ò 140; (ʙ) ð ʫʩʽʭ ʤʦʞʣʠʚʠʭ (R

Ā
)minÒ R

Ā
Ò (R

Ā
)max.  ɼʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʛʨʘʬʽʢ ʥʘʥʝʩʝʥʽ ʢʦʦʨʜʠʥʘʪʠ (ʤʝʥʰʽ ʢʽʣʴʮʷ) ʛʽʧʦʪʝʪʠʯʥʠʭ 

ʟʽʨ ʫ ʷʢʠʭ |M
Ā
| ʚ ʤʘʩʘʭ ʩʦʥʮʷ ʙʫʣʦ ʙ ʪʘʢʘ ʞ, ʷʢ |ma| ʚ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʠʨʘʞʝʥʠʭ ʚ ʘ. ʦ. ʤ., ʘ ʪʘʢʦʞ ʨʘʜʽʫʩʠ ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʪʦʩʬʝʨʠ ʜʝ ʚ ʨʝʘʣʴʥʽʡ 

ʧʨʦʧʦʨʮʽʾ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʚʜʚʽʯʽ ʙʽʣʴʰʘ ʟʘ ʧʦʧʝʨʝʜʥʶ. 
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ʊʦʙʪʦ, ʯʽʪʢʦ ʧʨʦʷʚʣʷʣʘʩʴ ʢʦʨʝʣʷʮʽʷ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʟʽʨ ʽ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʘʙʩʦʣʶʪʥʠʭ ʮʠʬʨʦʚʠʭ ʟʥʘʯʝʥʥʷ |M
Ā
/M
8
| ʪʘ |ma/mu| 

ʚʠʨʘʞʝʥʠʭ ʚ ʘ.ʦ.ʄ. ʽ ʘ.ʦ.ʤ, ʚʽʜʧʦʚʽʜʥʦ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

(ʟʽʨ, ʧʣʘʥʝʪ ʪʘ ʩʫʧʫʪʥʠʢʽʚ) ʟʘ ʚʝʣʠʯʠʥʦʶ d
Ā
 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ M

Ā
 ʽ R

Ā
 ʪʘ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ M
Ā
 ʽ R

Ā
 ʚʠʷʚʠʣʠ ʾʭ ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʧʽʜʪʚʝʨʜʠʣʠ 

ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɿʦʢʨʝʤʘ ʥʘ ʨʠʩ. 2ʘ ʧʦʢʘʟʘʥʘ ʪʠʧʦʚʘ ʬʫʥʢʮʽʷ ln(d
Ā
) = f[ln(M

Ā
/M
8
)] ʟ 

ʣʽʥʽʻʶ ʬʦʨʤʫʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʰʦʩʪʦʛʦ ʧʦʨʷʜʢʫ y = -ax
6
-bx

5
-cx

4
+dx

3
+ex

2
-fx+g 

ʥʘ ʷʢʽʡ ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʤʝʞʽ 

ʱʽʣʴʥʦʩʪʽ ʟʘʣʦʞʝʥʦʾ ʚ ʧʨʠʨʦʜʽ ʤʘʪʝʨʽʾ (ʤʘʩʠ), ʧʨʦʩʪʦʨʫ ʪʘ ʯʘʩʫ.  

.  

ʈʠʩ. 2. ʃʦʛʘʨʠʬʤʽʯʥʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ: (ʘ) ð ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʻ ʟʚʘʞʝʥʦʾ ʱʽʣʴʥʦʩʪʽ (d
Ā
) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʚʽʜʥʦʩʥʠʭ 

ʤʘʩ (M
Ā
/M
8
) ʟʘʜʘʥʠʭ ʚ ʤʘʩʘʭ ʩʦʥʮʷ ʜʣʷ ʩʬʝʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʩʫʧʫʪʥʠʢʽʚ 

(I), ʧʣʘʥʝʪ (II), ʙʫʨʠʭ ʽ ʯʝʨʚʦʥʠʭ ʢʘʨʣʠʢʽʚ (III ), ʟʽʨ ʦʩʥʦʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

(IV) ʟ 0,4 M
8
Ò M

Ā
Ò 40 M

8
, ʤʘʩʠʚʥʠʭ ʟʽʨ (V) ʟ ʤʘʩʦʶ 40 M

8
Ò M

Ā
Ò 140 M

8
 ʪʘ 

ʥʘʜʤʘʩʥʠʭ (VI)  ʟ 140 M
8
Ò M

Ā
Ò 308 M

8
; (ʙ) ð ʚʽʜʥʦʩʥʦʾ ʤʘʩʠ (M

Ā
/M
8
) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʾʭ ʨʘʜʽʫʩʽʚ, ʟʘʜʘʥʠʭ ʚ ʨʘʜʽʫʩʘʭ ʩʦʥʮʷ (R
Ā
/R
8
), ʜʣʷ 

1 ðʟʽʨ ʦʩʥʦʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʤʘʩʦʶ 0,08 M
8
Ò M

Ā
Ò 207 M

8
 ʪʘ 

1ʘ - ʥʘʜʤʘʩʠʚʥʠʭ ʟʽʨ ʟ ʤʘʩʦʶ 208 M
8
<M

Ā
<308 M

8
, 2 ð ʧʣʘʥʝʪ ʽ ʩʫʧʫʪʥʠʢʽʚ, 

3 ð ʛʽʧʦʪʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʢʨʠʪʠʯʥʦʶ ʱʽʣʴʥʽʩʪʶ (ʛʫʩʪʠʥʦʶ) 

d
Ā
~73804 ʢʛ/ʤ

3
, 1' ð ʦʙʝʨʥʝʥʘ ʬʫʥʢʮʽʷ ʜʦ ʢʨʠʚʦʾ 1. 
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ʅʘʧʨʠʢʣʘʜ, ʥʠʞʥʷ ʤʝʞʘ ʱʽʣʴʥʦʩʪʽ, ʮʝ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʽ ʦʙʤʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʽʨʢʠ ʟ ʛʨʘʥʠʯʥʦ ʤʦʞʣʠʚʠʤʠ        

(M
Ā
)max = 308,617..M

8
 ʪʘ (R

Ā
)max =  22 035,063é R

8
 , ʪʦʤʫ ʱʦ:                       

o

3

3 ( )
( )

4 ( )
Ö max

min

max

d ʄ
d = 

ˊ R
, 

ʜʝ, 2 3 2(4 ) / ( )Ä Ä= NM a G tp  ʪʘ 1 ½( )= o

-aN /R G M 2  ð ʤʘʩʘ ʪʘ ʨʘʜʽʫʩ 

ʬʦʪʦʩʬʝʨʠ ʽʜʝʘʣʴʥʦʾ ʟʽʨʢʠ (ʩʦʥʮʷ), ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʧʨʠ ʟʘʜʘʥʠʭ ʘʩʪʨʦʥʦʤʽʯʥʠʭ 

ʦʜʠʥʠʮʷʭ 
Ä=a 1494978700 ʤ, 

Ä=t  31556925,9747 c, 1

o

-a = 137,035999084114 [1] 

do = 999,984 ʢʛĿʤ
-3
, ʤʘʪʠʤʝʤʦ:M =1,988575884621éĬ10

30
 ʢʛ, R =  695 890 

587,43389é ʤ  ̔(d
Ā
)min =  4,06356890éĬ10

-5
 ʢʛĿʤ

-3
. ʇʨʘʢʪʠʯʥʦ ʪʘʢʝ ʞ ʟʥʘʯʝʥʥ̫ 

ʜʘ̒ ʬʦʨʤʫʣʘ                                             

3
( )

4ˊ

n u A
min

m

k m N
d =

V
, 

ʜʝ, ( )3
4ˊ o o-nk = M d  - ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; mu = 1,660539066Ĭ10

-27
 ʢʛ - 

ʘʪʦʤʥʘ ʦʜʠʥʠʮʷ ʤʘʩʠ; Vm = 0,022413968196 ʤʦʣʴ ʤ
-3
ð ʤʦʣʴʥʠʡ ʦʙôʻʤ,                  

NA = 6,022140841Ĭ10
23

 ʤʦʣʴ
-1 
ð ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ [1]. ʇʽʜʩʪʚʣʷʶʯʠ ʚʢʘʟʘʥʽ 

ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʤʦ  (d
Ā
)min =  4,06356890éĬ10

-5
 ʢʛĿʤ

-3
                       

ʑʦ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʱʽʣʴʥʦʩʪʽ, ʾʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʧʨʠʨʦʜʘ ʨʦʟʢʨʠʣʘʩʴ 

ʧʨʠ ʜʝʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ                                 

ln(M
Ā
/M
8
) = f [ln(R

Ā
/R
8
)] ʜʣʷ ʰʠʨʰʦʛʦ ʩʧʝʢʪʨʫ ʨʝʘʣʴʥʠʭ ʪʘ ʛʽʧʦʪʝʪʠʯʥʠʭ 

ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2ʙ, ʘ 

ʨʦʟʰʠʨʝʥʠʡ ʾʾ ʤʘʩʰʪʘʙ ʥʘ ʨʠʩ. 3. ʊʘʢ ʦʪ ʷʢʱʦ ʥʘ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪ ̔              

ln(M
Ā
/M
8
) = f [ln(R

Ā
/R
8
)] ʥʘʢʣʘʩʪʠ ʣʽʥʽʶ ʛʽʧʦʪʝʪʠʯʥʠʭ ʪʽʣ ʟ ʢʨʠʪʠʯʥʦʶ ʤʝʞʝʶ 

ʫʱʽʣʴʥʝʥʥʷ ð (d
Ā
)max (ʣʽʥʽʷ 3, ʨʠʩ. 2ʙ ʪʘ ʨʠʩ 3), ʪʦ ʚʠʷʚʠʣʦʩʴ, ʱʦ ʪʘʢʝ ʞ 

ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʫʤʦʚʥʦ ʤʘʩʫ ʽʜʝʘʣʴʥʦʾ ʟʽʨʢʠ (ʩʦʥʮʷ) ʩʪʠʩʥʫʪʠ ʜʦ 

ʦʙôʻʤʫ ʢʫʙʘ ʟ ʨʝʙʨʦʤ ʚ 1 ʩʚʽʪʣʦʚʫ ʩʝʢʫʥʜʫ, ʥʘ ʛʨʘʬʽʢʫ (ʨʠʩ 2ʙ) ʮʝ ʪʦʯʢʘ ʭ-1: 

3

=1

( )
( )

Ä =
Ö

max

M
d  

c t
= 73804,0271é                       

ʆʢʨʽʤ ʮʴʦʛʦ ʜʚʘ ʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ð y3 = 3x + 3,958718 ʜʣʷ ʛʽʧʦʪʝʪʠʯʥʠʭ 
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ʦʙôʻʢʪʽʚ ʟ ʢʨʠʪʠʯʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ, ʪʘ ð y4 = x + 13,063240 ʜʣʷ ʯʦʨʥʠʭ ʜʽʨ 

(ʨʠʩ. 2ʙ ʽ ʨʠʩ.3, ʣʽʥʽʷ 3 ʽ 4, ʚʽʜʧʦʚʽʜʥʦ,) ʜʦʜʘʪʢʦʚʦ ʚʠʩʚʽʪʣʶʶʪʴ ʚʠʩʦʢʫ ʩʠʤʝʪʨʽʶ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ln(M
Ā
/M
8
) = f [ln(R

Ā
/R
8
)] ð ʣʽʥʽʾ 1, 2, ʨʠʩ 3. ʆʙôʻʤ ʪʝʟʪʩʥʦʾ 

ʧʫʙʣʽʢʘʮʽʾ ʥʝ ʜʦʟʚʦʣʷʻ ʨʦʟʣʦʛʦ ʧʦʷʩʥʝʥʥʷ, ʪʦʤʫ ʘʚʪʦʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʛʨʘʬʽʯʥʦ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ.  

 

ʈʠʩ.3. ʌʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙʻʢʪʽʚ ʟʘ ʤʘʩʘʤʠ ʪʘ ʨʘʜʽʫʩʘʤʠ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ ln(M
Ā
/M
8
) = f [ln(R

Ā
/R
8
)]: 1, 1' ʽ 1''ð ʟʦʨʽ ʦʩʥʦʚʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ 0,08 M
8
ÒM

Ā
Ò 207 M

8
; 1ʘ ð ʤʘʩʠʚʥʽ ʪʘ ʥʘʜʤʘʩʠʚʥʽ ʟʦʨʽ ʟ 208 

M
8
ÒM

Ā
Ò308 M

8
; 2 ð ʧʣʘʥʝʪʠ ʽ ʩʫʧʫʪʥʠʢʠ; 3 ð ʛʽʧʦʪʝʪʠʯʥʽ ʦʙôʻʢʪʠ ʽʟ 

ʱʽʣʴʥʽʩʪʶ (d
Ā
)max ~ 73804 ʢʛ/ʤ

3
; 4 ð ʯʦʨʥʽ ʜʽʨʠ; 5 ð ʩʧʽʣʴʥʘ ʜʦʪʠʯʥʘ ʜʦ 

ʢʨʠʚʠʭ 1 ʽ 2; 6 ð ʦʙʝʨʥʝʥʘ ʬʫʥʢʮʽʷ ʢʨʠʚʦʾ 1'; 

ɺʢʘʟʘʥʽ ʥʘ ʨʠʩ 2ʙ ʽ ʨʠʩ. 3 ʦʩʦʙʣʠʚʽ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ 



356 

ʣʽʥʽʡ ʟ ʾʭ ʧʨʦʻʢʮʽʷʤʠ ʥʘ ʦʩʽ ʘʙʩʮʠʩ (ʭ̔) ʪʘ ʦʨʜʠʥʘʪ (yi) ʥʘʩʪʽʣʴʢʠ ʢʨʘʩʥʦʤʦʚʥʦ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʠʤʝʪʨʽʶ ʽ ʚʟʘʻʤʦʧʦʚʷʟʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʨʠʚʠʠʭ 1 ʽ 2, ʱʦ ʚʩʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʨʦʟʫʤʽʣʠʤ ʧʨʠ ʩʘʤʦʩʧʦʩʪʝʨʝʞʝʥʽ. ɺʽʜʟʥʘʯʠʤʦ ʣʠʰ ʦʢʨʝʤʽ ʮʽʢʘʚʽ 

ʜʣʷ ʥʘʫʢʠ ʜʝʪʘʣʽ ʽ ʚʣʘʩʥʝ ʧʨʦ ʢʦʨʦʪʢʦ ʧʨʦ ʩʘʤʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʙʫʜʫʚʘʣʠ ʟʘ 

ʟʘʜʘʥʠʤʠ ʪʦʯʢʘʤʠ ʚ Excel. ʊʘʤ ʞʝ ʯʝʨʝʟ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʜʙʠʨʘʣʠʩʴ ʨʽʚʥʷʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ʬʦʨʤʫʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ. ɼʣʷ ʢʨʠʚʠʠʭ 1 

ʽ 2, (ʨʠʩ. 3) ð ʮʝ ʢʣʘʩʠʯʥʽ ʧʘʨʘʙʦʣʠ:  

y1 = 0,13129x
2
 + 1,36378x 0,10288 ʽ y2 = 0,107438x

2
 + 1,83791x 2,44772. 

ʃʽʥʽʾ ʥʘʙʣʠʞʝʥʥʷ 1 ʽ 2 (ʨʠʩ 3) ʧʦʙʫʜʦʚʘʥʽ ʟ ʚʽʜʩʽʢʘʥʥʷʤ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦ 

ʤʘʣʦʾ ʪʘ ʢʨʠʪʠʯʥʦ ʚʝʣʠʢʦʾ ʤʘʩʠ. ɼʣʷ ʟʽʨʦʢ ʮʝ ʪʽ, ʱʦ ʤʽʞ ʪʦʯʢʘʤʠ ɸ ʽ ɺ, ʪʦʙʪʦ 

ʚʢʣʶʯʝʥʽ ʣʠʰ ʟʽʨʢʠ ʛʦʣʦʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚ ʧʨʦʤʽʞʦʢʫ BʉD ʜʦ M
Ā
 ~ 137 M

8
. 

ʂʨʠʚʽ 1' ʪʘ 1''  ʦʪʨʠʤʫʚʘʣʠ, ʷʢʱʦ ʜʦʙʘʚʠʪʠ ʜʦʜʘʪʢʦʚʦ ʪʦʯʢʫ ɺh ʚ ʧʦʟʠʮʽʾ ʯʦʨʥʦʾ 

ʜʽʨʠ, ʯʠ ʪʦʯʢʫ Ns ʚ ʧʦʟʠʮʽʾ ʥʝʡʪʨʦʥʥʦʾ ʟʽʨʢʠ ʟ M
Ā

 ʚ ʦʜʥʫ ʤʘʩʫ ʩʦʥʮʷ.  

ɺʝʨʭʥʷ ʜʦʧʦʤʽʞʥʘ ʣʽʥʽʷ a-b (ʨʠʩ 3) ʚʽʜʩʽʢʘʻ ʤʝʞʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ 

ʤʘʩʠ ʤʘʛʘʟʽʨʢʠ ʟ ʧʨʘʨʘʤʝʪʨʘʤʠ (M
Ā
)max ~ 308,6 M

8
 ʽ (R

Ā
)max ~ 2203,5 R

8
,  

ʉʝʨʝʜʥʷ ʜʦʧʦʤʽʞʥʘ ʣʽʥʽʷ e-f (ʨʠʩ 3), ʨʦʟʜʽʣʷʻ ʧʝʨʝʭʽʜʥʫ ʦʙʣʘʩʪʴ ʖʧʽʪʝʨʽʚ 

(rJ - regular Jupiterôs), ʛʘʨʷʯʠʭ ʖʧʽʪʝʨʽʚ (hJ - hot Jupiterôs), ʙʫʨʠʭ (bD - brown 

dwarf) ʪʘ ʯʝʨʚʦʥʠʭ (rD - red dwarf) ñʢʘʨʣʠʢʽʚò.  

ɸ ʥʠʞʥʷ ʣʽʥʽʷ c-d ï ʚʽʜʧʦʚʽʜʥʦ ʤʝʞʫ ʤʽʥʽʤʘʣʴʥʦʾ ʤʘʩʠ ʩʫʧʫʪʥʠʢʽʚ, ʱʦ ʧʽʜ 

ʜʽʻʶ ʛʨʘʚʽʪʘʮʽʾ ʥʘʙʫʚʘʶʪʴ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʨʦʜʠ ʮʷ ʤʝʞʘ 

ʜʝʱʦ ʨʦʟʤʠʪʘ, ʘʣʝ ʜʣʷ ʦʙôʻʢʪʫ ʟ ʣʴʦʜʫ ʾʾ ʣʝʛʢʦ ʚʠʨʘʭʫʚʘʪʠ ð ʮʝ M
·
~2,69Ĭ10

20
 ʢʛ, 

ʘʙʦ M
8
/M
·
~ 7,3804027Ĭ10

9
 ʪʘ 2R

·
~395,458 ʢʤ, ʘʙʦ R

8
/R
·
~3519,87. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʦʯʦʢ ʚ ʮʠʬʨʦʚʠʭ ʟʥʘʯʝʥʥʷʭ 

ʾʭ ʤʘʥʪʠʩ ʧʦʚôʷʟʘʥʽ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ. ɿʦʢʨʝʤʘ, ʜʣʷ 

ʤʽʥʽʤʘʣʴʥʦʾ ʤʘʩʠ ʩʬʝʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ʽ ʯʠʩʪʦʛʦ ʣʴʦʜʫ ʟʘ 

ñʜʠʚʥʠʤ ʟʙʽʛʦʤò ʤʽʥʽʤʘʣʴʥʘ ʤʘʩʘ M
·
~2,69Ĭ10

20
 ʢʛ, ʘʙʦ |M

·
| = |ʩ

3
Ĭ10

-5
|, ʘ      

|M
8
/M
·
| = |(d

Ā
)maxĬ10

5
|.  

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʨʠʪʠʯʥʠʭ ʧʘʨʝʤʝʪʨʽʚ ʟʽʢʠ: |(M
Ā
/M
8
)max| = |8NoZoĬ10

-4
|, 

ʜʝ Zo=cɛo ðʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʽʤʧʝʜʘʥʩ (ʦʧʽʨ), No=2
10

 ðʜʝʩʷʪʠʢʨʘʪʥʠʡ ʧʝʨʽʦʜ 

ʥʘʧʽʚʨʦʟʧʘʜʫ; |(R
Ā
/R
8
)max| = |4ɚmaxĬ10

9
|, ʜʝ ɚmax = 550,876 ʥʤ ðʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚ 
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ʤʘʢʩʠʤʫʤʽ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ.  

ɿʦʢʨʝʤʘ ʜʦʩʣʽʜʞʫʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʪʦʯʢʠ, ʷʢʠʤʠ ʙʫʢʚʘʣʴʥʦ ʥʘʩʠʯʝʥʽ 

ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ln(M
Ā
/M
8
) = f [ln(R

Ā
/R
8
)] ʪʘ ln(d

Ā
) = f [ln(M

Ā
/M
8
)] ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʨʘʤʝʪʨʠ ʩʦʥʮʷ ʧʨʘʢʪʠʯʥʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʧʨʦʩʪʦʨʫ ʤʘʩʠ ʪʘ ʯʘʩʫ. ʊʘʢ ʤʘʩʘ ʩʦʥʮʷ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʯʝʨʝʟ ʨʽʟʥʽ ʢʦʥʩʪʘʥʪʠ, 

ʧʨʠʯʦʤʫ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʽ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʪʠʤʫʪʴ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ M
8
 ʟʛʽʜʥʦ ʬʦʨʤʫʣ ʟʘʢʦʥʽʚ ɯ. ʅʴʶʪʦʥʘ ʪʘ ʁ. ʂʝʧʣʝʨʘ [2, 7] 

 

2 3

2

4 Ä

Ä

=
N

a
M

G t

p
=1,988575884621Ĭ10

30 

2

2

3

2

å õ
= æ ö

Dç ÷

H d

u u d

M t
M

m M t
 = 1,988575884463Ĭ10

30
                                           

2
4

3

(4 )
= u

np

u

m L
M k

E
  =1,988575884621Ĭ10

30
                      

37
4

o

2 10 4
exp 4

3

å õÖ å õ
= -æ öæ öæ öç ÷ç ÷

u npM m k
N

p
=1,988575884621Ĭ10

30
 

ʜʝ, td = 86398,15119 c ðʪʨʠʚʘʣʽʩʪʴ ʩʝʨʝʜʥʻ ʜʦʙʦʚʦʛʦ ʦʙʝʨʪʫ ʟʝʤʣʽ ʚ 1910 

ʨʦʮʽ, ʢʦʣʠ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʘʩʪʨʦʥʦʤʽʯʥʘ ʦʜʠʥʠʮʷ ʯʘʩʫ (tÄ=31556925,9747ʩ); 

ȹtdÁ = 86400  td = 1,84881 ðʨʽʟʥʠʮʷ ʤʽʞ ʨʝʘʣʴʥʦʶ ʪʘ ʝʪʘʣʦʥʥʦʶ ʪʨʠʚʘʣʽʩʪʶ 

ʜʦʙʠ; MH =1,008035139 a.o.ʤ., ðʩʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʘʪʦʤʥʘ ʤʘʩʘ ʚʦʜʥʶ ʫ ɺʩʝʩʚʽʪʽ; 

mn, mʨ  ̔ mu,ð ʤʘʩʘ ʥʝʡʪʨʦʥʫ, ʧʨʦʪʦʥʫ ʽ ʘʪʦʤʥʦʾ ʦʜʠʥʠʮʷ ʤʘʩʠ ʟʛʽʜʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ CODATA-2022 [1]; Eu=muc
2 
ðʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʘʪʦʤʥʽʡ ʦʜʠʥʠʮʽ ʤʘʩʠ; L
8
=  3,86012435 Ĭ10

26 
ɺʪ ðʩʚʽʪʥʽʩʪʴ ʚ 

ʧʦʚʥʦʤʫ ʩʧʝʢʪʨʽ ʚʠʜʠʤʦʛʦ ʩʚʽʪʣʘ ʽʜʝʘʣʴʥʦʾ ʟʽʨʢʠ (ʩʦʥʮʷ); ʽʥʰʽ ʧʦʟʥʘʯʝʥʥʷ ʫʞʝ 

ʟʛʘʜʫʚʘʣʠʩʷ ʚʠʱʝ ʟʘ ʪʝʢʩʪʦʤ.                      

ɺʠʩʥʦʚʢʠ. ʇʨʦʜʦʚʞʝʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʦʙʽʮʷʻ ʥʦʚʽ 

ʚʽʜʢʨʠʪʪʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʘʪʦʤʥʠʭ ʪʘ ʢʦʩʤʦʣʦʛʽʯʥʠʭ ʢʦʥʩʪʘʥʪ. ʇʦʙʫʜʦʚʘ 

ʝʪʘʣʦʥʽʚ ʤʘʩʠ, ʧʨʦʩʪʦʨʫ ʪʘ ʯʘʩʫ ʥʘ ʾʭ ʙʘʟʽ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʥʷʪʪʷ ʽʜʝʘʣʴʥʦʾ ʟʽʨʢʠ, 

ʤʦʛʣʦ ʙ ʙʫʪʠ ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤ ʽ ʧʨʝʮʝʥʟʽʡʥʠʤ ʥʽʞ ʯʠʩʪʦ ʘʪʦʤʥʽ ʩʪʘʥʜʘʨʪʠ.  
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ʌʃʆʊʆɽʂʉʊʈɸʂʎɯʗ ɯʆʅɯɺ ʇʃʖʄɹʋʄʋ ɿ ɺʆɼʅʀʍ ʈʆɿʏʀʅɯɺ 

 

ʊʝʨʝʱʝʥʢʦ ʄʽʨʨʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʆʙʫʰʝʥʢʦ ʊʝʪʷʥʘ ɯʚʘʥʽʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʊʦʣʩʪʦʧʘʣʦʚʘ ʅʘʪʘʣʽʷ ʄʠʭʘʡʣʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʘʥʛʽʥʦʚʘ ʆʣʴʛʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʘʞʢʽ ʤʝʪʘʣʠ ʥʘʣʝʞʘʪʴ ʜʦ ʯʠʩʣʘ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʫ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʪʽʯʥʽ 

ʚʦʜʠ, ʢʦʪʨʽ ʤʽʩʪʷʪʴ ʚʘʞʢʠ ʤʝʪʘʣʠ, ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʪʘʢʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʷʢ ʯʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ, ʤʘʰʠʥʦ- ʽ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʬʫʨʥʽʪʫʨʠ ʽ ʧʨʠʢʨʘʩ, ʚ ʝʣʝʢʪʨʦʥʽʮʽ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʩʪʽʯʥʠʭ ʚʦʜ 

ʻ ʜʦʮʽʣʴʥʠʤ ʨʦʟʨʦʙʣʷʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʽʦʥʽʚ 

ʪʷʞʢʠʭ ʤʝʪʘʣʽʚ. ʗʢʽʩʪʴ ʦʯʠʱʝʥʦʾ ʩʪʽʯʥʦʾ ʚʦʜʠ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʘʤ 

ʜʦ ʾʾ ʧʦʚʝʨʥʝʥʥʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʽ ʜʦ ʩʢʠʜʘʥʥʷ 

ʚ ʤʽʩʴʢʫ ʩʠʩʪʝʤʫ ʢʘʥʘʣʽʟʘʮʽʾ. 

ʉʘʤʝ ʪʘʢʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʷ. ʊʝʭʥʦʣʦʛʽʶ 

ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʷʢ ʨʽʟʥʦʚʠʜ ʽʦʥʥʦʾ ʬʣʦʪʘʮʽʾ ʫ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʫʪʚʦʨʝʥʥʷ ʧʽʥʠ ʥʝʤʦʞʣʠʚʝ ʘʙʦ ʥʝʦʙʭʽʜʥʦ ʢʽʣʴʢʽʩʥʦ ʚʽʜʦʢʨʝʤʠʪʠ 

ʧʽʥʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʮʴʦʛʦ ʬʣʦʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ʻ ʩʧʦʩʽʙ ʚʽʜʜʽʣʝʥʥʷ ʤʘʣʦʨʦʟʯʠʥʥʦʾ ʨʝʯʦʚʠʥʠ (ʩʫʙʣʘʪʫ) ʰʣʷʭʦʤ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ 

ʾʾ ʚ ʰʘʨʽ ʦʨʛʘʥʽʯʥʦʾ ʨʽʜʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʥʦʾ ʬʘʟʠ. 

ʇʝʨʝʚʘʛʠ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ: 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʥʠ; 
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ï ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ; 

ï ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ ʚʠʥʦʩʠʪʴʩʷ ʙʫʣʴʙʘʰʢʘʤʠ ʛʘʟʫ ʽ ʥʘʜʭʦʜʠʪʴ ʫ ʚʝʨʭʥʽʡ 

ʰʘʨ ʛʽʜʨʦʬʦʙʥʦʾ ʨʽʜʠʥʠ ʙʝʟ ʟʤʽʰʫʚʘʥʥʷ ʬʘʟ; 

ï ʩʪʫʧʽʥʴ ʚʠʣʫʯʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʽʚ ʚʦʜʥʦʾ ʪʘ ʦʨʛʘʥʽʯʥʦʾ ʬʘʟ; 

ï ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʨʝʯʦʚʠʥʫ, ʷʢʘ ʚʠʣʫʯʘʻʪʴʩʷ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʚ 

ʦʨʛʘʥʽʯʥʽʡ ʬʘʟʽ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʾʾ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙʨʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʟ ʤʦʜʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, ʢʦʪʨʽ ʤʽʩʪʷʪʴ ʽʦʥʠ ʧʣʶʤʙʫʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʙʽʨ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʚʝʨʭʥʝʚʦʘʢʪʠʚʥʦʾ 

ʨʝʯʦʚʠʥʠ (ʇɸʈ) ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʤʦʣʷʨʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʇɸʈ: Pb
2+

 ʪʘ 

ʨʅ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʮʝʩ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʚ ʩʢʣʷʥʽʡ 

ʢʦʣʦʥʮʽ, ʚʠʢʦʥʘʥʽʡ ʫ ʚʠʛʣʷʜʽ ʮʠʣʽʥʜʨʘ, ʜʥʦʤ ʷʢʦʛʦ ʩʣʫʞʠʚ ʬʽʣʴʪʨ ʐʦʪʪʘ. ʂʨʽʟʴ 

ʧʦʨʠʩʪʫ ʧʝʨʝʛʦʨʦʜʢʫ ʧʦʜʘʚʘʣʠ ʘʟʦʪ ʧʽʜ ʪʠʩʢʦʤ ʟ ʙʘʣʦʥʫ. ɺʠʪʨʘʪʠ ʘʟʦʪʫ 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʦʪʘʤʝʪʨʦʤ, ʥʘ ʚʭʦʜʽ ʡ ʚʠʭʦʜʽ ʽʟ ʢʦʣʦʥʢʠ. 

ʇʨʦʙʠ ʥʘ ʘʥʘʣʽʟ ʚʽʜʙʠʨʘʣʠ ʯʝʨʝʟ ʢʨʘʥ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʣʦʥʢʠ ʘʙʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʢʠ, ʷʢʫ ʚʚʦʜʠʣʠ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʧʽʜ ʰʘʨ ʦʨʛʘʥʽʯʥʦʾ ʬʘʟʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʦʙʨʘʥʦ ʢʘʧʨʠʣʘʪ ʥʘʪʨʽʶ ʚ ʷʢʦʩʪʽ ʇɸʈ. ɽʢʩʪʨʘʛʝʥʪʦʤ 

ʩʣʫʛʫʚʘʚ ʽʟʦʘʤʽʣʦʚʠʡ ʩʧʠʨʪ, ʷʢʠʡ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʡʚʘʞʣʠʚʽʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʻ ʤʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʄʝ:ʇɸʈ 

ʪʘ ʟʥʘʯʝʥʥʷ ʨʅ ʨʦʟʯʠʥʽʚ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʣʶʤʙʫʤʫ ʙʽʣʴʰ ʥʽʞ ʚ 

0,75 ï 4 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʩʧʦʣʫʢʠ 

Pb(C7H15COO)2, ʟʚ'ʷʟʫʚʘʥʥʷ ʽʦʥʽʚ Pb
2+

 ʢʘʧʨʠʣʘʪ-ʽʦʥʘʤʠ ʡ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʷ 

ʩʧʦʣʫʢ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦ ʥʽʞ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

Pb
2+

 : ʉ7ʅ15ʉʆʆNa = 1:2, ʘʣʝ ʪʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʨʅ ʨʦʟʯʠʥʽʚ 6 

(ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʶ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʧʣʶʤʙʫʤʫ ʚʽʜ ʤʦʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʉ7ʅ15ʉʆʆNʘ: Pb
2+ 
ʧʨʠ ʨʅ 5,2; 6; 7.

 

 

ɺ ʨʘʟʽ ʢʦʨʝʛʫʚʘʥʥʷ ʨʅ ʟʘʣʝʞʥʽʩʪʴ ʜʝʱʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʣʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Pb
2+

 : ʉ7ʅ15ʉʆʆNa = 1:1,7 ʧʨʠ 

ʨʅ 5,2 ʪʘ ʨʅ 7. ʉʪʫʧʝʥʽ ʚʠʜʘʣʝʥʥʷ 60,9 % ʪʘ 88,7 % ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ 

ʨʅ 6, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʤʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ Pb
2+

 : 

ʉ7ʅ15ʉʆʆNa = 1:2, ʩʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ 88,1 %. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʨʅ 7 ʧʨʦʮʝʩ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ ʽʦʥʽʚ ʧʣʶʤʙʫʤʫ ʷʚʣʷʻʪʴʩʷ 

ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ, ʘʜʞʝ ʟʘ ʚʥʝʩʝʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʫ ʜʦʩʷʛʘʻʪʴʩʷ 

ʚʠʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʨʠʩ. 2).  

 

ʉʪʫʧʝʥʽ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʧʣʶʤʙʫʤʫ ʜʦʩʠʪʴ ʟʥʘʯʥʽ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʧʨʦʮʝʩʘʭ ʦʯʠʱʝʥʥʷ. 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʙ ʜʦʮʽʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ 

ʢʦʥʢʫʨʫʶʯʠʭ ʽʦʥʽʚ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ. 

ʊʘʢʠʭ ʷʢ ʚʠʪʨʘʪʘ ʛʘʟʫ, ʪʝʤʧʝʨʘʪʫʨʘ, ʨʦʟʤʠʨʠ ʙʫʣʴʙʘʰʦʢ ʪʘ ʽʥʰʽ. 
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ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʶ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʩʚʠʥʮʶ ʚʽʜ ʨʅ ʨʦʟʯʠʥʫ ʧʨʠ 

ʤʦʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʉ7ʅ15ʉʆʆNʘ: Pb
2+ 
ʨʽʚʥʠʭ 1,7 ʪʘ 2.

 

 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʧʣʶʤʙʫʤʫ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʾ, ʷʢʠʡ ʻ ʢʦʤʙʽʥʘʮʽʻʶ ʽʦʥʥʦʾ ʬʣʦʪʘʮʽʾ ʪʘ 

ʝʢʩʪʨʘʢʮʽʾ. ʆʙʨʘʥʦ ʇɸʈ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ï ʢʘʧʨʠʣʘʪ ʥʘʪʨʽʶ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʦʣʷʨʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʨʅ ʥʘ ʩʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ. ɿʘ 

ʨʅ 5,2 ʪʘ ʨʅ 7 ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʣʫʯʝʥʥʷ ʤʝʪʘʣʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Pb
2+

 : ʉ7ʅ15ʉʆʆNa = 1:1,7. ɺ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʨʅ 6, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʤʦʣʷʨʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ Pb
2+
: ʉ7ʅ15ʉʆʆNa = 1:2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʨʦʚʦʜʠʪʠ ʬʣʦʪʦʝʢʩʪʨʘʢʮʽʡʥʝ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ ʧʣʶʤʙʫʤʫ ʟʘ ʨʅ 7, ʪʦʤʫ ʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ (88,7 %) ʟʘ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʇɸʈ. 
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ʉʀʅʊɽɿ 2-ɸʄɯʅʆ-4-ɸʈʀʃ-1,3-ʆʂʉɸɿʆʃɯɺ 

 

ʊʨʝʪʷʢ ɯʚʘʥ ʖʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʄʘʢʝʡ ʆʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ 

ɺʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè 

ʽʤʝʥʽ ʊ. ɻ. ʐʝʚʯʝʥʢʘ 

ʤ. ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʧʦʭʽʜʥʠʭ ʘʤʽʥʦʦʢʩʘʟʦʣʽʚ ʻ ʯʠʤʘʣʦ ʩʧʦʣʫʢ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿʦʢʨʝʤʘ, 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʧʦʣʫʢʠ, ʷʢʠʤ ʧʨʠʪʘʤʘʥʥʘ ʧʨʦʪʠʚʽʨʫʩʥʘ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʘ 

ʘʢʪʠʚʥʽʩʪʴ. ʊʘʢʦʞ ʥʘʷʚʥʽ ʚʽʜʦʤʽ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ, ʧʩʠʭʦʩʪʠʤʫʣʷʪʦʨʠ, 

ʨʝʛʫʣʷʪʦʨʠ ʘʧʝʪʠʪʫ.  

ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ 4-ʘʨʠʣ-2-ʘʤʽʥʦʦʢʩʘʟʦʣʽʚ ʻ 

ʚʟʘʻʤʦʜʽʷ ʚʽʜʧʦʚʽʜʥʠʭ ʛʘʣʦʛʝʥʢʝʪʦʥʽʚ ʟ ʢʘʨʙʘʤʽʜʦʤ (ʨʠʩ. 1).  

 

R = Ar 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʠʥʪʝʟʫ ʥʘ ʦʩʥʦʚʽ ʩʝʯʦʚʠʥʠ 

ʇʨʦʪʝ, ʚʢʘʟʘʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʥʝʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʚʠʩʦʢʠʤʠ ʚʠʭʦʜʘʤʠ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʧʦʙʽʯʥʠʭ ʨʝʯʦʚʠʥ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʡ ʩʠʥʪʝʟʫ  

4-ʘʨʠʣ-2-ʘʤʽʥʦʦʢʩʘʟʦʣʽʚ ʽ ʚʠʷʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ, ʤʝʪʦʜ ʷʜʝʨʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʨʝʟʦʥʘʥʩʫ, ʤʝʪʦʜ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʤʠ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʘʧʨʦʙʦʚʘʥʠʡ 

ʰʣʷʭ, ʚ ʷʢʦʤʫ ʘʤʽʥʦʦʢʩʘʟʦʣʠ 4ʘ-ʛ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʢʝʪʦʩʧʠʨʪʽʚ 3ʘ-ʛ 
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ʟ ʮʽʘʥʘʤʽʜʦʤ (ʨʠʩ. 2).  

 

1 ʘ-ʛ   2 ʘ-ʛ   3 ʘ-ʛ    4 ʘ-ʛ 

1 R = 4-H, 2 R = 4-Cl, 3 R = 4-Br , 4 R = 4-F 

ʈʠʩ. 2. ʉʭʝʤʘ ʩʠʥʪʝʟʫ ʥʘ ʦʩʥʦʚʽ ʢʝʪʦʩʧʠʨʪʽʚ 

 

ɿʛ̔ʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʾ ʩʭʝʤʠ ʛʘʣʦʛʝʥʢʝʪʦʥʠ 2ʘ-ʛ ʙʫʣʠ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ 

ʢʝʪʦʩʧʠʨʪʠ 3ʘ-ʛ ʟ ʚʠʭʦʜʘʤʠ 70-80 %. ʅʘ ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʩʧʦʣʫʢʠ 4ʘ-ʛ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʟ ʚʠʭʦʜʘʤʠ 37-63 % ʫ ʜʦʩʠʪʴ ʤôʷʢʠʭ ʫʤʦʚʘʭ ʽ ʬʘʢʪʠʯʥʦ ʥʝ 

ʧʦʪʨʝʙʫʚʘʣʠ ʜʦʜʘʪʢʦʚʦʾ ʦʯʠʩʪʢʠ.  

ʋ ʩʧʝʢʪʨʘʭ ʇʄʈ ʦʪʨʠʤʘʥʠʭ ʩʧʦʣʫʢ 4ʘ-ʛ, ʚʠʤʽʨʷʥʠʭ ʫ ɼʄʉʆïd6, ʤʘʻ 

ʤʽʩʮʝ ʩʠʥʛʣʝʪ 2-ʘʤʽʥʦʛʨʫʧʠ ʧʨʠ 6,6-6,8 ʤ.ʯ. ʪʘ ʩʠʛʥʘʣ 5-ʅ ʧʨʦʪʦʥʫ ʦʢʩʘʟʦʣʴʥʦʛʦ 

ʷʜʨʘ ʧʨʠ 8,0 ʤ.ʯ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɯʥʰʽ ʧʨʦʪʦʥʠ 

ʘʨʦʤʘʪʠʯʥʦʛʦ ʟʘʣʠʰʢʫ ʫ ʯʝʪʚʝʨʪʦʤʫ ʧʦʣʦʞʝʥʥʽ ʦʢʩʘʟʦʣʘ ʨʝʟʦʥʫʶʪʴ ʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʥʠʭ ʦʙʣʘʩʪʷʭ.  

ʆʜʥʘʢ, ʧʨʠ ʩʧʨʦʙʽ ʩʠʥʪʝʟʫ ʩʧʦʣʫʢʠ 4ʜ (ʨʠʩ. 3), ʚʠʥʠʢʣʠ ʧʝʚʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ.  
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ʈʠʩ. 3. ʉʭʝʤʘ ʩʠʥʪʝʟʫ 4-(2-ʘʤʽʥʦ-1,3-ʦʢʩʘʟʦʣ-4-ʽʣ)ʬʝʥʦʣʫ 

 

ɿʦʢʨʝʤʘ, ʚ ʫʤʦʚʘʭ, ʘʥʘʣʦʛʽʯʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʭʽʜʥʠʭ 4ʘ-ʛ, ʟʘ ʜʘʥʠʤʠ 

LCMS ʚʤʽʩʪ ʙʘʞʘʥʦʛʦ ʘʤʽʥʦʦʢʩʘʟʦʣʘ 4ʜ ʫ ʩʫʤʽʰʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʭʽʤʽʯʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʣʠʰʝ ʚ ʤʝʞʘʭ 3-5%. ʊʘʢʦʞ 

ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʭʽʜ ʨʝʘʢʮʽʾ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʩʫ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ.  
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ʇʝʚʥʠʤ ʯʠʥʦʤ ʥʘ ʧʝʨʝʙʽʛ ʚʧʣʠʥʫʚ ʭʘʨʘʢʪʝʨ ʦʩʥʦʚʠ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʜʦ 

ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ. ɸ ʩʘʤʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʠʯʝʥʦʛʦ ʨʦʟʯʠʥʫ ʘʤʦʥʽʘʢʫ ʫ 

ʤʝʪʘʥʦʣʽ ʚʜʘʣʦʩʷ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʨʝʘʢʮʽʾ ʜʦ 27%. ʆʜʥʘʢ 

ʚʠʜʽʣʠʪʠ ʩʧʦʣʫʢʫ 4ʜ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʚʜʘʣʦʩʷ.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʰʣʷʭ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʘʨʦʤʘʪʠʯʥʠʭ ʢʝʪʦʥʽʚ 1ʘ-ʛ ʫ 4-ʘʤʽʥʦʦʢʩʘʟʦʣʠ 4ʘ-ʛ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʫ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  
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Abstract. In the article, the issues of destruction of the ecosystem of the Azov 

Black Sea basin related to the aggression of the Russian Federation against Ukraine 

are considered. Examples of destruction of fauna and flora of marine areas due to oil 

spills and residual chemical poisoning elements of warhead explosions are given. The 

danger of radioactive contamination of the Black Sea waters by nuclear warheads of 

the sunken cruiser "Moscow" was emphasized. Also the offer on definition of ways 

of preventing of ecological catastrophe, the above-named sea water basins was made. 

Keywords. Russian aggression, flora, fauna, poisonous substances, ecological 

disaster, plankton. 

 

Introduction.  Invasion of the Russian invaders on the territory of Ukraine, 

entailed a number of global changes in the ecology, and first of all, it affected the 

flora and fauna of the Black Sea-Azov basin. We must admit that there were 

problems in this issue before the war, but they were related to global warming on the 

planet and as a consequence of climate change. 

A large-scale problem, which the Danube Institute with colleagues from the 

Istanbul Technical University - Turkey is actively and purposefully engaged in the 

reduction of bioresources of the Black Sea due to the constant invasion of other 
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basins, which destroy the stock of fish and nutrient plankton in the Black Sea and the 

Sea of Azov. 

Against the backdrop of destructive changes in the water resources of the 

Ukrainian seas before the Russian aggression, the war had a greater impact. Mass 

deaths of dolphins, waterfowl, a sharp decline in plankton, led to a decrease in fish 

stocks. Tuzlovsky estuaries - National Wildlife Refuge after artillery and missile 

attacks suffered irreversible changes, massive loss of life of dolphins, birds listed in 

the Red Book, the contamination of water resources by products of explosives. At 

present the Sea of Azov is fully occupied by the aggressor, it is only known that the 

catch of anchovy in the sea has practically stopped due to the destruction of forage. 

Summary of the main material. Russia's aggression, beginning in 2014, 

destroyed the feeding base of the Sea of Azov, which served as a mass death of 

plankton, reduction of fish diversity stocks. By 2017, the catch of khamsa compared 

to 2013, decreased by more than 20 times. The death of Azov dolphins due to shock 

waves of munitions explosions has reached catastrophic proportions. 

The Black Sea basin has suffered more than the Sea of Azov, given the fact 

that the theater of Russian military operations extensively touched the coast and 

water surface. It is impossible to determine the number of mines floating freely in the 

Black Sea, which pose a direct threat to people, ships and fauna, only recently 4 

people died on the beaches of Odessa, a mine exploded on a vessel of Hydrography 

of Ukraine. Explosions can also pose a serious threat to marine mammals, which are 

listed in the Red Book of Ukraine and protected by many international conventions, 

all three species of dolphins that live in the Black Sea, are red-listed, but dead 

individuals are increasingly being found on the coast. Thus, the director of the 

National Park "Tuzlovskie Limans" Irina Vykhristiuk told how recently park 

inspectors found a dead dolphin with burnt skin - it happened probably because of an 

underwater bomb explosion. 

At the same time dolphins are found not only on the Ukrainian coast. This year 

scientists of Turkey and Bulgaria have also fixed a great number of dead and 

disoriented dolphins ejected at the seashore. Single cases have also been recorded in 
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the northwestern part of the Black Sea, i.e. in the Romanian and Ukrainian sectors of 

this part.  

Explosions of warheads carry hazardous poisonous substances in the form of 

residual chemical elements such as phosphorus that do not decompose in the sea 

water without oxygen, destroying all fauna, remaining dangerous for decades in the 

sea water. An extreme threat to the ecology of the Black Sea and the entire coastline, 

is the sunken cruiser "Moscow" with nuclear warheads [1, p. 4]. In Ukraine, in the 

Black Sea, there are a number of nature reserves, including bottom protection areas, 

one of them is located in the north-west part of the Black Sea, where the active 

hostilities are taking place. Just in this area, sank the cruiser "Moscow", in the 

territory of the botanical reserve of national importance "Phyllophora field Zernova", 

created to protect a large colony of algae [2, p. 330]. 

Combat operations, led to a large spill of oil products in the waters of the Black 

Sea, which will enable a number of bacteria to feed on the oil film containing heavy 

metals, saturating the water with methane, thereby reducing the oxygen content in the 

water. Added to this is the fact that munitions explosions 

saturate the sea water with poisonous substances, all this will inevitably lead to 

an ecological disaster of the habitat of fauna and flora of the Black Sea. 

Conclusions. The intensification of hostilities in the Black Sea will destroy 

fish stocks and plankton, turning its waters into a dangerous environment for humans. 

Countries that have washed the waters of the Black Sea should in the near future 

consider and decide to end hostilities in these waters. 

LIST OF REFERENCES 

1. https://www.odessa - life. Yuri Kovach, Pavel Goldin Day of the Black Sea: 

How War Changed Marine Ecology. Odessa. 2022.10.31. - 4 p.  

2. Ecological Problems of the Black Sea: Collection of Scientific Articles / Ed. 

by B. G. Aleksandrov; Odessa branch of the Institute of Biology of the South Sea. In: 

Institute of Biology of Southern Seas, National Academy of Sciences of Ukraine. ʆ., 

1999. - 330 p. 

  



369 

RESEARCH OF AN AUTONOMOUS MICRO -GRID SYSTEM WITH 

RENEWABLE ENERGY SOURCES AS AN ELEMENT OF THE SMART 

GRID CONCEPT 

 

Halushko Valeriia, 

Higher education applicant, 

Lobodzynskyi Vadym, 

PhD, Associate Professor, 

Svyatnenko Vadym, 

Senior teacher, 

Petruchenko Oleg, 

Senior teacher, 

Chunyak Yuliya, 

Assistant Professor, 

National Technical University of Ukraine, 

Igor Sikorsky Kyiv Polytechnic Institute 

Kyiv, Ukraine 

 

Introductions. The concept of Micro Grid ï small distributed energy was an 

innovative answer to the new challenges of the electric power industry. The main 

factor for the popularization of Micro Grid technology was the task of ensuring 

energy efficiency. The need for such networks is related to the integration of 

renewable energy sources with electric power systems and the formation of active 

and adaptive properties of distribution networks. 

The dynamic balance of consumption and generation can be solved both at the 

macro and micro levels. The concept of a micro grid is to achieve an optimal ratio 

between generation and consumption at the level of a neighborhood or village, 

assuming that many households have their own generating capacity, and the 

distribution system allows you to sell energy to neighbors or buy it as needed. Special 

attention is paid to accounting devices connected to a single information network and 

which allow optimizing energy consumption at different times of the day [1ï6].  

The aim of the work is to increase the efficiency of Microgrid network 

management by improving the solar power management system for real-time 
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operation. 

Materials and methods. The microgrid system was modeled using the 

Simulink SimPowerSystems software package in MATLAB, as shown in Fig. 1. 

There are six key components in the microgrid model, such as PV system, storage 

battery, battery controller, load, distribution network and power grid. The Phasor 

model was used to simulate a 24-hour scenario with a short simulation time. At the 

same time, power electronics components are not modeled. 

 

Fig. 1. The microgrid system is modeled using the Simulink SimPowerSystems 

software package in MATLAB 

 

Results and discussion. A microgrid is a 50 kW solar battery system that 

includes a photovoltaic array. The battery controller uses a load dispatching strategy 

where excess renewable energy will charge the battery. If the renewable energy 

configuration cannot supply the load, the main grid will be used to supply power to 

the load. The electrical system consists of a single-phase 50 Hz, 230 V network. 

The load is simulated by two residential buildings to simulate the energy needs 

of a typical rural area. Loads are also used to simulate the performance of the energy 

management system under different conditions. 

The microgrid system uses an energy management system based on predictive 

control simulation, which aims to optimize the electricity distribution of the 

photovoltaic system and the battery storage system. The energy management system 

will take into account renewable energy sources such as solar radiation and load 
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demand to determine the best possible electricity supply required. There is also a 

global objective function that considers energy cost, load demand, power generation 

and power loss to determine the optimal allocation. 

Conclusions. The development of smart energy networks is a necessary 

condition for the creation of a modern energy system based on the principle of 

distributed energy generation. World experience shows the existence of certain 

problems that prevent a large-scale transition to a new model of the energy system at 

this stage of technological development. The main problem is the lack of cheap 

technologies that will allow the application of universal solutions for the distribution 

and accumulation of electricity in the system. 

Involvement of renewable energy sources as one of the key elements of the 

energy system, on the one hand, allows to increase the autonomy of final energy 

consumers and reduce the burden on the environment. However, at the same time, 

renewable energy sources create problems for the energy system in the form of the 

need to compensate for the lack of energy in unfavorable weather and climate 

periods. This is a technical and technological problem that currently does not have an 

effective commercial solution. Accordingly, the process of full transition to the 

system of distributed generation is impossible until an effective solution for balancing 

the energy system is found. This is the reason why the energy policy of developed 

countries foresees several stages of modernization of energy systems. Ukraine is only 

at the first stage, therefore the use of world experience is a necessary condition for 

increasing the efficiency of the transformation of the energy system in the country. 
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Introductions. Literally a few months ago, the news that ChatGPT available 

on the territory of Ukraine got into the Ukrainian media space. Discussions on neural 

networks and artificial intelligence (hereinather AI) are still ongoing. Specialists have 

different points of view in this aspect. Some believe that due to neural networks, they 

will be able to become more productive and entrust AI with a task that a person 

should have performed for money. Others suppose that the development of artificial 

intelligence will lead to the unemployment increase. 

To understand whether there are reasons for the relationship between the 

development of neural networks and the increase in unemployment rate, it is 

necessary to determine the purpose for which AI is being developed. If the goal of the 

development of robotics is to facilitate hard work, the task of AI is to facilitate the 

solution and automation of cognitive processes. So, AI is the ability of a computer or 

machine to acquire human intelligence, that is, to learn, make decisions, and solve 

problems. 

In other words, unlike the characteristics of static traditional algorithms AI is 

adaptive, for example, in self-driving cars traditional algorithms could not predict all 

situations. Using AI for tasks of low level complexity is inefficient, but it is powerful 

for high level and can even lead to such solutions developers do not expect.  

Artificial intelligence was introduced back in 1944, but it reached its peak of 

popularity and prosperity just now. There are several reasons why neural networks 

are developing so rapidly today. Since the quality of education depends on the 

amount of processed information, the data collected over the last decade is just 

enough. The power of information processing is growing exponentially, algorithms 
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are also developing and becoming faster, which helps to increase the volume of data 

processing. 

Nowadays there are many different types of neural networks, each with the 

unique architecture and learning algorithms. AI recognizes voice, speech, images, 

identifies anomaly detection, performs language translation, etc. 

Chatbots with AI are widely used in many industries, especially in the field of 

customers service. They are excellent at processing their requests and solving 

problems, stimulating conversation with human users.  

In 2021, the analysis carried out by Spanish companies showed that the 

introduction of robots had increased the number of jobs by 10 per sent, while 

companies without them, on the contrary, lost them. Artificial intelligence, unlike a 

person, does not need vacations and work breaks and can be equally productive at 

any time. 

Neural networks perform everyday routine processes and enable people to 

express themselves in more creative tasks. AI analyzes large amounts of data and 

better notice patterns and trends that can be useful, for example, for business. 

The spread of AI will help people spend less time on routine tasks and focus 

mostly on cognitive tasks. Its biggest advantage is reducing the number of errors and 

increasing accuracy. Robots and automation raise efficiency by producing more 

things for less money. 

However, there are also negative aspects in mass implementation of neural 

networks in all spheres of activity. One of them is the "black box". Using artificial 

intelligence, we do not know how it arrived at a certain decision. Therefore, it is 

ineffective to use it where one needs the explaination of decision-making. AI learns 

on the basis of previous data and experience, so it cannot take a non-standard 

approach to solving tasks. Also, training takes a lot of time, the data set must be large 

enough to make the AI accurate. 

They should be diverse, well organized, so that the neural network can better 

identify patterns, of high quality, without errors. In addition, development is 

expensive. It needs the latest hardware and appropriate support. As AI replaces many 
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routine tasks that require mental activity, it may have a negative impact on future 

generations and be the objective for negative actions.  

The theory of AI singularity in the world states that its rapid development can 

lead to uncontrolled situations and put humanity in danger. This belies the fact that 

this technology is based on pre-loaded data and experience. Therefore, neural 

networks can repeatedly perform similar tasks, but if users want to adjust or improve 

AI, they must manually change the code. 

Aim. To analyze the experience of automation past peaks and to investigate 

whether the development of AI will affect the unemployment rate. Based on the 

advantages and disadvantages of neural networks, determine the type of impact on 

the labor market: positive or negative. 

Materials and methods. English-language sources of information, methods of 

analysis and generalization were used when studying this issue.  

Results and discussion. Unlike the industrial revolution, modern automation 

replaces cognitive work. Researches of this issue show there is a link between AI and 

increased unemployment. The level of unemployment, in turn, is the economic 

indicator of the country. However, it should be taken into account that the 

unemployed also include people who stopped looking for a job within four weeks due 

to various reasons, such as higher education, retirement, personal reasons or 

disability. 

The development of neural networks will affect the reduction of vacancies in 

certain professions and at the same time lead to the formation of new ones. Workers 

with medium and low skills will suffer mostly from the introduction of AI, while 

people with high skills will hardly feel it. At the macro level, this will affect all types 

of workers, but least of all the more qualified. 

An increase in unemployment will have the negative impact on the country's 

economy. Workers who have lost their jobs and their families will be greatly affected. 

They will become financially insecure and have problems with employment. This 

will lead to a drop in consumer spending, the decrease in demand, consumption and 

purchasing power, which in turn will reduce the budget and workforce of businesses 
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and create the continuous cycle that is a factor in the decline of the economy. 

Conclusions. It is impossible to stop the growth market of artificial 

intelligence. Every year, this percentage will be more than 50%. However, taking into 

account the experience of the industrial revolution and other years automation peak 

one, can come to the conclusion that the development of AI will lead to the certain 

types of jobs reduction in the short term, but at the same time will create new 

vacancies in the long term, which may be related to either development and support 

neural networks, or relatively new and promising professions opening. Due to AI 

reskilling programs componies will focus their efforts on new jobs creating for 

persons who lost them, expand the possibilities for consumer to buy cheaper goods. 
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Introductions. Laboratory centrifuges are used in laboratories for quick 

preparation of mixtures of different fractions. 

One of the urgent problems of modern mechanical engineering is the problem 

of increasing the durability of structural elements. Requirements to increase the 

productivity of machines while reducing their weight are accompanied by an increase 

in dynamic loads and the impact of vibrations that arise. 

Aim. This work examines the stress-strain state (SSS) of the structural element 

of the centrifuge, which is a shaft on which the rotor and anchors and stator of the 

engine of the laboratory centrifuge (FIG. 1) are fixed. 

Such structures make a number of requirements, one of which is that during the 

guaranteed term of operation must be ensured by trouble-free and safety. These 

requirements are ensured by the fact that the elements of these structures should not 

be destroyed during the guaranteed life and the presence of an anti-cavity shell. 

Materials and methods. To ensure the reliability of structures, manufacturers 

of laboratory centrifuges use a protective shell with a large margin of strength, which 

leads to an increase in total weight. 

Reducing the total weight of the centrifuge can be achieved by accurately 

determining the stress-strain state of the most heavily loaded structural elements of 

the centrifuge. 

The centrifuge shaft was loaded with forces corresponding to the weight of the 
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rotor, armature, and stator, and were applied uniformly along the length of the shaft. 

For modeling accuracy, 7995 triangular elements were used, with a total number of 

14550 nodes. 

 

Fig. 1 The Laboratory centrifuge shaft 

 

Results and discussion. The workability of the structure can be determined 

both experimentally and by calculation. Field tests with the start and stop of the 

centrifuge have a high cost, so in order to predict the life of the structure, a simulation 

of the stress-strain state of the centrifuge shaft was carried out. 

The task of determining SSS was solved by numerical methods using the 

licensed Ansys software package. 

The results of numerical modeling of stresses and strains are shown in (Fig. 2) 

and (Fig. 3). 

 

Fig. 2 Stress on the shaft distribution, Pa 
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Fig. 3 Strain on the shaft distribution, m 

 

Conclusions. Numerical simulation of the stress-strain state of the laboratory 

centrifuge shaft was carried out. Determination of stress and deformation in the most 

dangerous section, which are 12 MPa and 0.007mm, respectively. 

For further calculations, it is planned to determine the stress intensity 

concentration coefficients and carry out modeling taking into account the dynamic 

load. 
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Introductions. The basis of broad classes of electric circuits with distributed 

parameters are three-phase electric circuits with distributed parameters of the type of 

high-voltage cable power transmission lines. It is the transient and constant processes 

in such circles that determine the reliability and stability of the power system. 

In scientific and technical literature, much attention is paid to theoretical 

analysis and engineering methods of calculating electromagnetic transient processes 

in electric circuits with distributed parameters. 

However, taking into account the distributed parameters and the influence of 

the mutual induction of single-phase cables of a three-phase line leads to the 

complexity of the investigated circuit, increased requirements for the accuracy and 

speed of their calculation, as well as the complex nature of the processes themselves, 

which necessitate the further improvement of their analysis methods. 

The aim of the work is to develop a mathematical model of a power 

transmission cable line with transposition of screens for research and analysis of 

wave processes of overvoltage pulses during transposition of screen contours. 

Materials and methods. In the process of operation, the insulation of the cable 
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line is affected by switching and atmospheric overvoltages. In addition, in the event 

of a short-circuit outside the line, the short-circuit current passing through the core 

induces an emf in the shield, the value of which, as a rule, exceeds the test voltage of 

the cable shield. 

Since the maximum voltage on the insulation of the screen occurs before the 

arrival of the waves that are reflected from the grounded screen at the end of the line, 

it is fashionable to analyze the processes by modeling the cable line in the form of an 

infinitely long line. 

To simplify the mathematical model for identifying the main physical 

regularities in the work, we ignore the influence of the other two phases of the three 

phase cable line on the processes in the screen-ground channel of the phase at the 

beginning of which a short circuit occurred. 

Results and discussion. To estimate the overvoltage maxima on the screens in 

the transposition nodes, an equivalent calculation scheme was created, which is 

located first in the direction of propagation of the electromagnetic wave, and 

propagates along the core-screen channel of one phase, presented in Fig. 1. 
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Fig. 1. Cable line diagram with screen transposition (a), 

equivalent calculation diagram (b) 

 

Fig. 2 shows the results of the calculation of the overvoltage on the screen of 

the cable line in the nodes of the transposition of the screens, taking into account the 

mutual influence of neighboring phases. 

Analysis of calculated oscillograms of fig. 2 showed that the overvoltage 
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maxima on the screen in the first transposition node correspond to the moment of 

arrival of the wave at this node through the channel, the speed of wave propagation in 

which does not depend on other phases. 
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Fig. 2. Calculated oscillograms of overvoltage on the screen of the cable line in 

the screen transposition nodes 

 

The voltage drop on the screen of phase A in the first node occurs at the 

moment of arrival through the channel of the wave reflected from the second 

transposition node. The total length of the voltage pulse is determined by the moment 

of arrival through the screen-ground channel to the first transposition node of the 

wave reflected from the screen grounding at the end of the transposition cycle. 

Conclusions. Based on the analysis of the wave processes occurring in the 

transposed shields of the three-phase system, it was established that when estimating 

the maximum voltage on the shields of the cable line, it is permissible not to take into 

account the waves reflected from the nodes located behind the node under 

consideration in the direction of wave travel. On the contrary, it is recommended to 

take into account the mutual influence of the phases, if we approximately accept the 

wave resistance of the screen-ground channel, which is equal to the wave resistance 

between the screen channel. 
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Introductions. The high demand for ultra-high voltage cables determined the 

relevance of scientific research on improving the design of cables to meet the 

growing demands of consumers. 

The improvement and production of power transmission cable lines for various 

voltages (including ultra-high voltages) necessitates the solution of a number of 

scientific tasks, of which we can highlight: 

- increasing the safety and reliability of cable lines due to the determination of 

conditions that prevent the occurrence of unacceptable currents and voltages at a 

given level of transmitted power; 

- determination of the conditions for ensuring the necessary quality of transient 

processes in cable lines when short-term permissible currents and voltages appear and 

disappear in them; 

- analysis of features of long-fading currents and voltages, in particular 

long-lasting and overvoltages, the source of which is the electricity stored in the cable 

power transmission line. 
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The purpose of the work is an analytical analysis of the characteristics of 

transient processes in three-phase cable lines of high voltage transmission. 

Materials and methods. Available publications on the modeling and analysis 

of transient processes occurring in cable power transmission lines do not sufficiently 

describe the specifics of their occurrence. The obtained models are mainly intended 

for the analysis of only the current values of steady-state currents and voltages, which 

does not allow for the analysis and study of transient phenomena at various 

commutations. In addition, most often the calculation of longitudinal and transverse 

asymmetry is carried out on the basis of symmetrical components, where, due to 

assumptions, many factors are not taken into account. 

The task of calculating transient processes in three-phase cable power 

transmission lines is complicated by the lack of available methods for solving it, 

which take into account the peculiarities of power switching. Currently, it is 

expedient to solve the problem of calculation of transient processes in CL using 

software and software-hardware complexes such as Matlab/Simulink, PS-CAD, 

COMSOL Multiphysics and others. When modeling CL, simple substitution schemes 

are usually used, since the tasks of calculating transient processes require adaptation 

of existing application software packages. Most often, the task of modeling ultra-high 

voltage cable lines is reduced to calculating the steady state to determine the voltage 

level and power losses. 

In the domestic and foreign literature, there are models of individual elements 

of cable lines, which are usually considered as cables in one- or three-phase 

execution without taking into account mutual inductances and capacitances between 

conductors, which does not give accurate results and does not allow to fully analyze 

the processes taking place . 

Results and discussion. Works are devoted to the study of electromagnetic 

transients in cable lines, in which the solutions to the problems of ensuring the 

reliability of objects at the design stage are considered. The solution of such tasks is 

related to the study of transient processes in three-phase circuits with distributed 

parameters that occur during operational and emergency switching. 
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Switching overvoltage is a dangerous phenomenon that leads to the destruction 

of equipment, danger to service personnel and economic losses. They have a gradual 

destructive effect on the insulation of the cable. The need to ensure high-quality 

operation of the cable power transmission line requires taking measures to limit 

switching overvoltage. 

The need to predict possible levels of switching overvoltage is especially 

emphasized in works that emphasize the difficulties that arise when using designed 

cable lines, up to the complete impossibility of ensuring its reliable operation. A large 

number of works are also devoted to the experimental study of switching overvoltage 

in cable lines. There are many theoretical works in the calculations of which 

experimental frequency characteristics of the system are used, which increases 

accuracy, but does not allow to investigate the object at the stage of its design. 

When studying and analyzing overvoltage curves, the task of determining the 

characteristics of the transient process (multiplicity, steepness of the front, frequency 

spectrum), as well as the geometric parameters of the designed line is particularly 

difficult. 

Thus, despite significant successes in theoretical and experimental research, the 

scientific task of calculating the transient processes of three-phase circuits with 

distributed parameters is particularly relevant. 

Such studies are more convenient to perform on mathematical models of 

transient processes in three-phase electric circuits, which later make it possible to 

integrate the obtained calculation models into computer application programs 

packages, such as Matlab/Simulink. 

Conclusions. From the analysis of known methods of research of 

electromagnetic transients in electric circuits with distributed parameters of the type 

of long cable lines, the most appropriate is the use of classical and operator methods 

and the theory of multipoles. The convenience of these methods lies in the possibility 

of automatic calculation of initial and boundary conditions. But when solving this 

class of problems, a mandatory recording of the entire image is required, which leads 

to an increase in the volume of calculation data. 
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ɯʅʌʆʈʄɸʎɯʁʅʀʁ ʌɸʂʊʆʈ ɻʈʆʄɸɼʗʅʉʔʂʆɻʆ ʉʋʉʇɯʃʔʉʊɺɸ 

 

ɸʚʝʨʦʯʢʽʥ ɺʦʣʦʜʠʤʠʨ ʆʣʝʢʩʽʡʦʚʠʯ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚ ʤʘʻ ʯʽʪʢʝ 

ʨʦʟʫʤʽʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ, ʧʦʷʚʘ ʷʢʠʭ ʟʫʤʦʚʣʝʥʘ ʢʽʣʴʢʽʩʥʠʤʠ ʽ ʷʢʽʩʥʠʤʠ ʟʤʽʥʘʤʠ 

ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʫ ʷʢ ʽʥʬʦʨʤʘʮʽʷ, ʪʘ ʚʤʽʥʥʷ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʠʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʽ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʦʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʘʩʧʝʢʪʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ: ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʥʘ 2021-2026 ʨʦʢʠ ʪʘ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʧʽʜˇʨʫʥʪʷ ʨʦʙʦʪʠ ʩʬʦʨʤʦʚʘʥʦ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʤʠ ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ 

ʧʽʟʥʘʥʥʷ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙôʻʢʪʠʚʥʦʛʦ, ʫʩʝʙʽʯʥʦʛʦ ʪʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ. ɽʤʧʽʨʠʯʥʦʶ ʦʩʥʦʚʦʶ ʩʪʘʣʦ 

ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʚʠʜʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʫʩʪʘʣʝʥʦʛʦ ʪʘ ʚʠʯʝʨʧʥʦʛʦ 

ʪʣʫʤʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʽʥʬʦʨʤʘʮʽʷè ʥʝ ʽʩʥʫʻ. ʁʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʟʤʽʥʶʚʘʣʦʩʷ, ʘ ʤʝʞʽ ʪʦ ʨʦʟʰʠʨʶʚʘʣʠʩʷ, ʪʦ ʟʚʫʞʫʚʘʣʠʩʷ. ʉʧʦʯʘʪʢʫ ʧʽʜ 

çʽʥʬʦʨʤʘʮʽʻʶè ʨʦʟʫʤʽʣʠ çʫʷʚʣʝʥʥʷè, çʧʦʥʷʪʪʷè, ʟʛʦʜʦʤ ï çʚʽʜʦʤʽʩʪʴè, 

çʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴè. ʇʝʨʰʽ ʢʨʦʢʠ ʫ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʱʝ 

ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ.: ʫ 1928 ʨ. ʈ. ʍʘʨʪʣʽ ʫʧʝʨʰʝ ʜʘʚ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʚ 1948 ʨ. ʚʠʡʰʣʘ ʟ ʜʨʫʢʫ ʚʽʜʦʤʘ çʄʘʪʝʤʘʪʠʯʥʘ ʪʝʦʨʽʷ ʟʚôʷʟʢʫè 

ʂ. ʐʝʥʥʦʥʘ, ʜʝ ʽʥʬʦʨʤʘʮʽʾ ʜʘʻʪʴʩʷ ʫʞʝ ʩʪʘʪʠʩʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 
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ʥʠʤ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʚ ʦʩʥʦʚʫ ʢʽʙʝʨʥʝʪʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʬʦʨʤʫʣʦʶ, ʽʥʬʦʨʤʘʮʽʻʶ ʚʚʘʞʘʶʪʴʩʷ ʣʠʰʝ ʪʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ ʦʪʨʠʤʫʚʘʯʘ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ, ʽʥʬʦʨʤʘʮʽʷ ʚʠʤʽʨʶʻʪʴʩʷ ʨʽʟʥʠʮʝʶ ʩʠʩʪʝʤʠ ʜʦ ʽ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ [1, c. 69]. ʆʜʥʘʢ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʦʧʠʩʫʻ ʣʠʰʝ ʟʥʘʢʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʥʝ ʩʪʦʩʫʶʯʠʩʴ ʾʾ ʟʤʽʩʪʫ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʾ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ɿʘʚʜʷʢʠ ʧʦʰʠʨʝʥʥʶ ʧʝʚʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʤʦʞʥʘ çʩʭʚʠʣʶʚʘʪʠè 

ʯʠ çʟʘʩʧʦʢʦʾʪʠè ʩʫʩʧʽʣʴʩʪʚʦ, ʜʦʤʦʛʪʠʩʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʤʘʩʦʚʦʛʦ ʧʦʛʣʷʜʫ 

ʥʘ ʘʢʪʫʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʪʦʱʦ. 

ɼʣʷ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʬʘʢʪʦʨ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʻ 

ʯʠ ʥʝ ʥʘʡʚʠʟʥʘʯʥʽʰʦʛʦ ʟʥʘʯʝʥʥʷ. ɻʨʦʤʘʜʷʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʽʥʦʜʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʩʪʘʥ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʜʘʪʥʦʛʦ ʨʦʟʫʤʥʦ ʽ ʥʘ ʦʩʥʦʚʽ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʻ ʞʠʪʪʷ ʪʘʢ, ʱʦʙ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʧʨʦʪʠʨʽʯ ʙʫʣʦ ʷʢʥʘʡʤʝʥʰʝ, ʘ 

ʩʧʦʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʣʘʛʦʜʝʥʩʪʚʘ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʛʽʜʥʦʩʪʽ 

ʢʦʞʥʦʛʦ - ʷʢʥʘʡʙʽʣʴʰʝ. ɻʦʣʦʚʥʠʤ ʫ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʻ ʘʢʮʝʥʪ ʩʘʤʝ ʥʘ 

ʩʤʠʩʣʦʚʦʤʫ, ʟʤʽʩʪʦʚʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʠʨʦʜʥʦ, ʱʦ ʧʨʦʮʝʩ ʩʪʘʥʦʚʣʝʥʥʷ ʜʝʨʞʘʚʥʦʩʪʽ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʪʨʝʙʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ ʩʪʨʘʪʝʛʽʯʥʦʶ ʧʝʨʩʧʝʢʪʠʚʦʶ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʤʘʻ 

ʩʪʘʪʠ ʨʦʟʙʫʜʦʚʘ ʩʘʤʝ ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʪʚʦʨʝʥʥʷ 

ʨʦʟʚʠʥʫʪʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʭʦʜʞʝʥʥʷ ʢʨʘʾʥʠ ʜʦ 

ʩʚʽʪʦʚʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ, ʱʦ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʩʧʨʠʷʪʠ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʽʡ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ, ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ 

ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʢʨʘʾʥʠ ʪʦʱʦ. ʐʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʬʝʨʽ 

ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ ʾʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʚʧʣʠʚ ʩʪʦʩʫʻʪʴʩʷ 

ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʽʥʩʪʠʪʫʪʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʡʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʽʥʰʠʭ ʩʬʝʨ [2, c. 120]. 

ʋ ʅʘʮʽʦʥʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 
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ʚ ʋʢʨʘʾʥʽ ʥʘ 2021-2026 ʨʦʢʠ, ʟʘʪʚʝʨʜʞʝʥʽʡ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 

27 ʚʝʨʝʩʥʷ 2021 ʨʦʢʫ ˉ 487/2021 [3], ʦʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʰʠʨʦʢʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʫʙʣʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʙʝʟʙʘʨôʻʨʥʽʩʪʴ, ʫʥʦʨʤʫʚʘʥʥʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʙʝʟʦʧʣʘʪʥʦʛʦ ʥʘʜʘʥʥʷ ʥʘʷʚʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʧʽʡ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʟʘʧʠʪʠ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʪʦʱʦ. 

ʅʘ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʫ 2023 ʨ. ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʟʘʪʚʝʨʜʞʝʥʦ ʇʣʘʥ ʟʘʭʦʜʽʚ ʜʦ 2024 ʨʦʢʫ [4], ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʢʨʘʱʠʭ ʧʨʘʢʪʠʢ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʫʙʣʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʽʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʮʠʭ ʧʠʪʘʥʴ; ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʘʤʧʘʥʽʾ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙôʻʜʥʘʥʴ 

ʚʝʪʝʨʘʥʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʤʧʘʥʽʡ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʧʝʨʝʚʘʛ 

ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʠʪʫʪʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʨʦʟôʷʩʥʝʥʥʷ ʨʝʻʩʪʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʜʫʨ; ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʯʠʥʥʠʭ ʧʫʙʣʽʯʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʻʩʪʨʽʚ ʪʘ ʙʘʟ 

ʜʘʥʠʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʽʥʩʪʠʪʫʪʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʦʱʦ.  

ʍʘʨʘʢʪʝʨ ʟʙʫʜʦʚʘʥʦʾ ʪʘ ʪʘʢʦʾ ʱʦ ʧʨʦʜʦʚʞʫʻ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʩʬʝʨʦʶ ɿʄɯ, ʦʨʛʘʥʘʤʠ ʧʫʙʣʽʯʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦʤ ʻ 

ʽʥʜʠʢʘʪʦʨʦʤ ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʽ ʪʘ ʩʚʦʙʦʜʠ ʚ ʋʢʨʘʾʥʽ. ɿʘ ʫʤʦʚʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ 

ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ, ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʾʾ ʫ ʩʧʽʚʧʨʘʮʶ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʫ ʜʝʨʞʘʚʽ ʨʦʟʚʠʥʝʥʦʛʦ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [5, c. 137]. 

ʐʠʨʦʢʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʶʪʴ 

ʨʦʟʢʨʠʪʪʶ ʧʦʪʝʥʮʽʘʣʫ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʽʚ (ʝʣʝʤʝʥʪʽʚ) ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥ ʯʝʨʝʟ 

ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʥʦʚʠʥʥʠʡ ʨʷʜ ʫ ɯʥʪʝʨʥʝʪʽ, ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʯʘʪ-ʙʦʪʠ ʪʦʱʦ. ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʘʢʪʠʚʥʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʝ ʟʥʘʯʥʦ ʚʠʧʝʨʝʜʞʘʻ 

ʟʘʢʦʨʜʦʥʥʽ ʘʥʘʣʦʛʠ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ, 

ʚʽʜʜʘʣʝʥʦʛʦ ʚʽʜʢʨʠʪʪʷ/ʟʘʢʨʠʪʪʷ ʙʘʥʢʽʚʩʴʢʠʭ ʨʘʭʫʥʢʽʚ ʪʦʱʦ. ʈʦʟʛʦʨʪʘʥʥʶ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʜʣʷ ʧʨʦʷʚʫ ʽʥʩʪʠʪʫʪʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 
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ʪʘʢʦʞ ʩʧʨʷʻ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʜʝʤʦʢʨʘʪʠʯʥʦʶ ʪʘʨʠʬʥʦʶ ʧʦʣʽʪʠʢʦʶ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʨʦʚʘʡʜʝʨʽʚ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʬʘʢʪʦʨ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʩʚʽʜʯʫʻ ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʾ, ʤʽʮʥʦʛʦ 

ʚʭʦʜʞʝʥʥʷ ʜʦ ʫʩʽʭ ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʙʫʪʪʷ. ɻʦʣʦʚʥʠʤ 

ʜʣʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ ʧʦʰʫʢ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʜʽʶʯʦʾ ʪʘ ʧʣʘʥʦʚʘʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʫ ʤʝʞʘʭ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʫʙʝʟʧʝʯʝʥʥʷ ʧʨʦʛʨʘʤ ʚʽʜ 

ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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1998. 200 ʩ. 
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ʉʍɽʄɸ ʅɸɺɸʅʊɸɾɽʅʅʗ ʉʀʃʆɺʀʍ ɽʃɽʄɽʅʊɯɺ ɿ ɸʂʉɯɸʃʔʅʆʖ 

ʉʊʈʋʂʊʋʈʆʖ ʇʈʀɺʆɼʋ ʂʋʃʔʂʆ-ɻɺʀʅʊʆɺʆɻʆ 

ɻɯʇʈʆʇɯɼʉʀʃʖɺɸʏɸ 

 

ɸʧʘʨʘʢʽʥ ɸʥʪʦʥ ʈʫʩʣʘʥʦʚʠʯ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʫʣʴʢʦ-ʛʚʠʥʪʦʚʽ ʛʽʜʨʦʧʽʜʩʠʣʶʚʘʯʽ (ʂɻɻʇ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʨʫʣʴʦʚʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, 

ʥʘ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʷʭ, ʢʦʤʝʨʮʽʡʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, ʘʚʪʦʙʫʩʘʭ, ʪʨʦʣʝʡʙʫʩʘʭ ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʢʝʨʦʚʘʥʫ ʚʽʩʴ ʚʽʜ 2000 ʅ ʜʦ 8000 ʅ. ʊʨʘʜʠʮʽʡʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʂɻɻʇ ʤʘʻ ʚʽʜʦʤʽ ʥʝʜʦʣʽʢʠ - ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʘʛʨʝʛʘʪʫ 

ʷʚʣʷʶʪʴʩʷ ʦʧʦʨʠ ʢʦʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʘ, ʷʢʽ ʥʝʩʫʪʴ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 

ʩʠʣ ʚ ʨʝʡʢʦʚʦʤʫ ʟʘʯʝʧʣʝʥʥʽ, ʪʘ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʝʣʝʤʝʥʪʘʤʠ 

ʫʱʽʣʴʥʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ. ʇʨʫʞʥʘ ʜʝʬʦʨʤʘʮʽʷ ʦʧʦʨ ʢʦʯʝʥʥʷ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʫʱʽʣʴʥʝʥʥʷ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʈʦʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ h ʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʂɻɻʇ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʫʱʽʣʴʥʝʥʴ ʰʣʷʭʦʤ ʫʩʫʥʝʥʥʷ ʚʧʣʠʚʫ ʧʫʣʴʩʫʶʯʦʛʦ ʟʘʟʦʨʫ ʥʘ ʫʱʽʣʴʥʝʥʥʷ ʮʘʧʬ 

ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʚʘʣʠʩʴ ʥʘ ʧʦʣʦʞʝʥʥʷʭ 

ʪʝʦʨʽʾ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʾ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ 

ʂɻɻʇ ʽʟ ʦʧʦʨʘʤʠ ʢʦʯʝʥʥʷ, ʨʫʣʴʦʚʦʶ ʩʦʰʢʦʶ, ʨʝʡʢʦʚʦʶ ʧʝʨʝʜʘʯʝʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʚʘʨʽʘʥʪ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʚʽʩʽ ʩʦʰʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʽʜʥʦʩʥʦ ʚʽʩʽ ʨʝʡʢʦʚʦʾ ʧʝʨʝʜʘʯʽ. 

ɿʫʙʯʘʩʪʠʡ ʚʽʥʝʮʴ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʂɻɻʇ ʥʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ 

ʩʠʣʘʤʠ, ʷʢʽ ʜʽʶʪʴ ʫ ʨʝʡʢʦʚʽʡ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 1): 

- ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ FŰ ̫ ʢʘ ʫʪʚʦʨʶʻ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʄ1; 

- ʥʦʨʤʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ FN ̫ ʢʘ ʫʪʚʦʨʶʻ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʄ2. 
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ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ, ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ ʜʽʻ ʟʦʚʥʽʰʥʷ ʩʠʣʘ FC, ʚʽʜ ʨʝʘʢʮʽʾ ʩʦʰʢʠ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʨʝʘʢʮʽʾ ʦʧʦʨ R1 ʪʘ R2, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʧʦʨʥʠʭ 

ʮʘʧʬʘʭ. 

 

1 ï ʚʠʭʽʜʥʠʡ ʚʘʣ; 2 ï ʨʫʣʴʦʚʘ ʩʦʰʢʘ; 3 ï ʨʝʡʢʘ 

ʈʠʩ. 1. ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʂɻɻʇ 

 

ʋʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ, ʧʨʠ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ, 

ʦʧʠʩʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʚ ʧʣʦʱʠʥʽ ZOX: 

ɫὤ π
ɫὓ π

 
Ὑ Ὑ Ὂ Ὂ π

Ὂ Ͻὥ Ὂ Ͻὥ ὙϽὥ π
 Ȣ 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʚ ʧʣʦʱʠʥʽ ZOY: 

ɫὓ π ὊϽὶ ὊϽὥ πȢ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʚʦʭ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ R1 ʪʘ R2, ʨʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ 

ʨʽʚʥʷʥʴ: 

ɫὤ π
ɫὓ π
ɫὓ π

 
Ὑ Ὑ Ὂ Ὂ π

Ὂ Ͻὥ Ὂ Ͻὥ ὙϽὥ π
ὊϽὶ ὊϽὥ π

 Ȣ (1) 

ɿ ʨʽʚʥʷʥʥʷ (1) ɫὤ ʦʪʨʠʤʘʻʤʦ: 

Ὑ Ὂ Ὂ ὙȢ (2) 
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ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ R2 (2) ʚ ʨʽʚʥʷʥʥʷ (1) ɫὓ: 

Ὂ Ͻὥ Ὂ Ͻὥ Ὂ Ὂ Ὑ Ͻὥ πȟ 

Ὂ Ͻὥ Ὂ Ͻὥ Ὂ Ͻὥ Ὂ Ͻὥ ὙϽὥ πȟ 

ʘ ʪʘʢ ʷʢ Ὂ Ὂ , ʪʦ ʦʪʨʠʤʘʻʤʦ: 

Ὂ Ͻὥ Ὂ Ͻὥ Ὂ Ͻὥ Ὂ Ͻὥ ὙϽὥ πȟ 

Ὂ ὥ ὥ ςὥ ὙϽὥ πȟ 

ʟʚʽʜʢʠ ʚʠʟʥʘʯʘʻʤʦ R1: 

Ὑ
Ὂ ὥ ὥ ςὥ

ὥ
ȟ 

Ὑ Ὑ Ȣ (3) 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʩʭʝʤʽ ʤʦʥʪʘʞʫ ʨʫʣʴʦʚʦʾ ʩʦʰʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʨʝʘʢʮʽʾ 

ʦʧʦʨ ʨʽʚʥʽ ʧʦ ʚʝʣʠʯʠʥʽ ʪʘ ʟʥʘʯʝʥʥʶ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʚʠʨʘʟʫ (3). ɼʘʥʥʘ ʩʭʝʤʘ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʦʧʦʨ ʢʦʯʝʥʥʷ ʚ ʪʦʯʢʘʭ ʨʝʘʢʮʽʡ ʦʧʦʨ R1 ʪʘ R2 ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʘʚʣʽʢʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʠʚʰʠ 

ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪʠ 

ʦʧʦʨ ʢʦʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʪʘ ʚʧʣʠʚ ʮʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʰʣʷʭʦʤ. 
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ʇʆʉʀʃɽʅʅʗ ʉʊɯʁʂʆʉʊɯ ɽʅɽʈɻʆʉʀʉʊɽʄʀ, ɰɰ ɿɸʍʀʉʊ, 

ʇʆɺʆɭʅʅɽ ɺɯɼʅʆɺʃɽʅʅʗ 

 

ɹʘʞʝʥʦʚ ɺʦʣʦʜʠʤʠʨ ɸʥʜʨʽʡʦʚʠʯ 

ʢ.ʪ.ʥ , ʜʦʮʝʥʪ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʢʘʬʝʜʨʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ 

ʄʦʮʴʦ ʉʝʨʛʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʢʘʬʝʜʨʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ 

 

ɺʩʪʫʧ. ʇʽʜ ʯʘʩ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʩʣʫʛ ʮʠʚʽʣʴʥʦʤʫ 

ʥʘʩʝʣʝʥʥʶ, ʟʘʟʥʘʻ ʥʝʦʜʥʦʨʘʟʦʚʠʭ ʘʪʘʢ, ʚʠʧʘʜʢʦʚʦʾ ʰʢʦʜʠ ʪʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʙʦʢʫ ʚʦʶʶʯʠʭ ʩʪʦʨʽʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ 

ʟʙʦʶ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʻ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʚ ʚʝʜʝʥʽ ʚʽʡʥʠ, 

ʥʦʨʤʘʣʴʥʝ ʞʠʪʪʷ ʥʝ ʤʦʞʣʠʚʝ ʙʝʟ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʗʢ ʙʘʯʠʤʦ ʟʘ ʧʝʨʽʦʜ ʚʽʡʥʠ ʚ 

ʋʢʨʘʾʥʽ ʚʽʜ 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʚʦʨʦʛ ʥʝʦʜʥʦʨʘʟʦʚʦ ʥʘʤʘʛʘʚʩʷ ʟʥʠʱʠʪʠ 

ʝʥʝʨʛʝʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʘ ʜʘʥʠʤʠ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʩʪʘʥʦʤ ʥʘ ʣʶʪʠʡ 2023 

ʨʦʢʫ ʟʙʠʪʢʠ, ʟʘʚʜʘʥʽ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʋʢʨʘʾʥʠ, ʩʷʛʘʶʪʴ 11 ʤʣʨʜ ʜʦʣʘʨʽʚ. 

ɽʥʝʨʛʝʪʠʢʘ ʤʘʻ ʙʫʪʠ ʟʘʭʠʱʝʥʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʽʜʥʦʚʣʝʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʟʘʭʠʩʪ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ . 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʨʘʱʠʡ ʟʘʭʠʩʪ ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʧʽʜ ʯʘʩ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʶʪʴ 

ʦʩʥʦʚʥʽ ʩʣʫʞʙʠ. ʆʩʥʦʚʥʘ ʧʦʩʣʫʛʘ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʪʠʧʽʚ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʙʣʘʜʥʘʥʥʷ 

ʪʦʱʦ), ʣʶʜʠ (ʦʧʝʨʘʪʦʨʠ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ) ʽ ʚʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʤʘʪʝʨʽʘʣʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʽ ʷʢ ʧʘʣʠʚʦ ʘʙʦ 

ʜʣʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʥʘʧʨʠʢʣʘʜ, ʣʽʢʽʚ). ʊʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʘʟʠʚʘʶʪʴʩʷ çʢʨʠʪʠʯʥʠʤʠè. 
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ɿʦʩʝʨʝʜʠʤʦʩʷ ʥʘ ʢʨʠʪʠʯʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʽʻʶ ʮʠʚʽʣʴʥʝ 

ʥʘʩʝʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʤʝʨʝʞʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʚôʷʟʘʥʦʾ ʟ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ, 

ʧʘʣʠʚʦʤ ʽ ʛʘʟʦʤ. ʎʽ ʤʝʨʝʞʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʥʢʨʝʪʥʠʭ ʦʢʨʝʤʠʭ ʽ ʬʽʟʠʯʥʦ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʯʘʩʪʠʥ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʠʭ ʷʢ ʙʫʜʽʚʣʷ, ʩʧʦʨʫʜʘ 

ʯʠ ʽʥʰʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʻ ʯʘʩʪʠʥʦʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ 

ʚ ʮʽʣʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, ʧʽʜʩʪʘʥʮʽʷ ʘʙʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʢʘʙʝʣʴ ʘʙʦ 

ʽʥʰʘ ʣʽʥʽʷ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʛʝʥʝʨʘʪʦʨ, ʛʨʝʙʣʷ, ʚʦʜʦʩʭʦʚʠʱʝ, ʥʘʧʽʨʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ ʘʙʦ ʮʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʛʫʤʘʥʽʪʘʨʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʤʽʶʪʴ ʩʧʨʷʤʦʚʫʚʘʪʠ 

ʜʦʧʦʤʦʛʫ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤ ʚʝʨʩʪʚʘʤ ʥʘʩʝʣʝʥʥʷ, ʘ ʜʝʷʢʽ, ʥʘʙʫʣʠ ʜʦʩʚʽʜʫ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʥʘʜʘʥʥʷ ʜʝʷʢʠʭ ʦʩʥʦʚʥʠʭ ʧʦʩʣʫʛ ʧʽʜ ʯʘʩ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʥʘ 

ʩʠʩʪʝʤʘʪʠʯʥʽʡ ʦʩʥʦʚʽ, ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʚʩʝ ʥʘʩʝʣʝʥʥʷ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ, ʷʢʱʦ 

ʚʦʥʠ ʙʫʜʫʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʽ ʟʙʽʡ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʪʨʠʚʦʛʫ. ɯʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʾ 

ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ, ʱʦʙ ʟʫʧʠʥʠʪʠ ʪʝʤʧʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʽʜ ʯʘʩ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ ʩʘʥʢʮʽʷʤʠ, 

ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʦʙʤʝʞʫʚʘʣʴʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʽʤʧʦʨʪʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʝʜʤʝʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʨʠʤʽʪʥʦ, ʱʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʘ ʩʢʣʘʜʥʽʩʪʴ, 

ʤʘʩʰʪʘʙ ʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʨʦʟʧʦʜʽʣ ʽ ʧʝʨʝʜʘʯʫ ʻ ʪʘʢʠʤʠ, ʱʦ 

ʢʦʣʠ ʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʚʠʭʦʜʷʪʴ ʟ ʣʘʜʫ, ʤʘʩʰʪʘʙʠ ʥʘʩʣʽʜʢʽʚ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʷʢʽ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʣʠʰʝ ʛʫʤʘʥʽʪʘʨʥʠʤʠ ʜʽʷʤʠ. 

ʗʢ ʙʘʯʠʤʦ ʛʫʤʘʥʽʪʘʨʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʚʦʶʶʯʽ ʩʪʦʨʦʥʠ, ʭʦʯʘ ʽ ʧʽʜʧʠʩʘʥʘ ɾʝʥʝʚʩʴʢʘ ʢʦʥʚʝʥʮʽʷ, ʘʣʝ ʙʘʯʠʤʦ ʱʦ 

ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ ʥʝ ʜʦʜʝʨʞʫʻʪʴʩʷ ʧʨʘʚʠʣ ʚʝʜʝʥʥʷ ʚʽʡʥʠ.  

ɼʣʷ ʧʦʩʠʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʘ ʨʦʟʛʣʷʜʘʻ ʛʘʟʦʪʫʨʙʽʥʥʽ ʪʘ 

ʛʘʟʦʧʦʨʰʥʝʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʷʢ ʚʘʨʽʘʥʪ ʩʪʚʦʨʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʤʦʙʽʣʴʥʦʾ 

ʛʝʥʝʨʘʮʽʾ ʚ ʫʤʦʚʘʭ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʨʦʩʽʡʩʴʢʠʭ ʦʙʩʪʨʽʣʽʚ. ɼʦ 

ʮʴʦʛʦ, ʚ ʣʠʩʪʦʧʘʜʽ, ʚʣʘʜʘ ʟʘʷʚʣʷʣʘ ʧʨʦ ʥʘʤʽʨ ʙʫʜʫʚʘʪʠ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʤʘʣʽ 
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ʷʜʝʨʥʽ ʨʝʘʢʪʦʨʠ ʚ ʢʦʦʧʝʨʘʮʽʾ ʟ ʧʘʨʪʥʝʨʘʤʠ ʽʟ ʉʐɸ. ɺʠʛʣʷʜʘʻ ʪʘʢ, ʱʦ 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʛʝʥʝʨʘʮʽʾ ï ʮʝ ʪʦʡ ʰʣʷʭ, ʷʢʠʤ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʚʠʚʘʪʠ ʥʘʰʫ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʨʝʛʫʣʷʨʥʠʭ ʦʙʩʪʨʽʣʽʚ ʟʽ ʩʪʦʨʦʥʠ 

ʨʦʩʽʷʥ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʤʠ ʧʦʚʠʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʨʦʟʚʠʚʘʪʠ ʥʝʚʝʣʠʢʽ 

ʤʽʩʮʝʚʽ ʝʥʝʨʛʦʚʫʟʣʠ. ɼʦ ʨʝʯʽ, ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʷʢʨʘʟ 

ʥʘʡʙʽʣʴʰʝ ʩʧʨʠʷʻ ʷʢ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʛʝʥʝʨʘʮʽʾ, ʪʘʢ ʽ ʧʝʨʝʜʘʯʽ, ʱʦ ʩʫʪʪʻʚʦ 

ʟʤʽʮʥʶʻ ʝʥʝʨʛʦʙʝʟʧʝʢʫ. 

ʗʢ ʧʝʨʝʜʘʻ ʋʢʨʽʥʬʦʨʤ, ʧʨʦ ʮʝ ʧʦʚʽʜʦʤʣʷʻ ʧʨʝʩʩʣʫʞʙʘ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʥʝʨʛʝʪʠʢʠ.  

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʫ ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʜʦ 2050 ʨʦʢʫ 

ʚʨʘʭʦʚʘʥʽ: 

¶ ʥʘʩʣʽʜʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʟʤʽʮʥʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ; 

¶ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʻʜʥʘʥʥʷ ʆɽʉ ʋʢʨʘʾʥʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ ʤʝʨʝʞʽ 

ʦʧʝʨʘʪʦʨʽʚ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ENTSO-E) ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ 

ʽʥʪʝʛʨʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʚ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʫ; 

¶ ʥʘʷʚʥʽʩʪʴ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ (ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʶ, ʤʘʣʽ ʤʦʜʫʣʴʥʽ ʷʜʝʨʥʽ ʨʝʘʢʪʦʨʠ, ʫʩʪʘʥʦʚʢʠ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ), ʪʝʭʥʽʯʥʽ 

ʟʤʽʥʠ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ, ʩʚʽʪʦʚʽ ʪʨʝʥʜʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʚʠʤʦʛʠ 

ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʤʠ ɭʉ ʪʘ ʧʨʠʡʥʷʪʠʤ ʟʦʙʦʚôʷʟʘʥʥʷʤ 

ʋʢʨʘʾʥʠ; 

¶ ʤʽʞʥʘʨʦʜʥʽ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʋʢʨʘʾʥʠ ʱʦʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɺɼɽ, ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʦʱʦ; 

¶ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

ʉʪʨʘʪʝʛʽʻʶ ʧʝʨʝʜʙʘʯʝʥʦ ʜʦʩʷʛʥʝʥʥʷ ʋʢʨʘʾʥʦʶ ʚʫʛʣʝʮʝʚʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʜʦ 2050 ʨʦʢʫ. 

ɺʠʩʥʦʚʦʢ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʟʘʭʠʩʪʫ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʽʜ 

ʯʘʩ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʶʪʴ ʦʩʥʦʚʥʽ ʩʣʫʞʙʠ, 

ʟʦʢʨʝʤʘ ʢʨʠʪʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʽʻʶ ʮʠʚʽʣʴʥʝ ʥʘʩʝʣʝʥʥʷ. 
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ɻʫʤʘʥʽʪʘʨʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʩʧʨʷʤʦʚʫʚʘʪʠ ʜʦʧʦʤʦʛʫ, ʘʣʝ ʾʭ ʚʧʣʠʚ ʥʘ ʚʦʶʶʯʽ 

ʩʪʦʨʦʥʠ ʦʙʤʝʞʝʥʠʡ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʧʨʘʚʠʣ 

ʚʝʜʝʥʥʷ ʚʽʡʥʠ. 

ʋʢʨʘʾʥʘ ʨʦʟʛʣʷʜʘʻ ʚʚʝʜʝʥʥʷ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʪʘ ʛʘʟʦʧʦʨʰʥʝʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʝʥʝʨʛʦʛʝʥʝʨʘʮʽʾ ʚʥʘʩʣʽʜʦʢ 

ʦʙʩʪʨʽʣʽʚ. ʈʦʟʚʠʪʦʢ ʤʘʣʦʾ ʤʽʩʮʝʚʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʩʧʨʠʷʻ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʪʘ ʟʤʽʮʥʝʥʥʶ ʝʥʝʨʛʦʙʝʟʧʝʢʠ. 

ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʪʘ 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʦʣʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. 

ɿʦʢʨʝʤʘ, ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ ʤʝʨʝʞʽ ʦʧʝʨʘʪʦʨʽʚ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʤʘʣʽ ʤʦʜʫʣʴʥʽ 

ʷʜʝʨʥʽ ʨʝʘʢʪʦʨʠ ʽ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ. 

ɺ ʮʽʣʦʤʫ, ʩʪʨʘʪʝʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʷʛʥʝʥʥʷ ʚʫʛʣʝʮʝʚʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʜʦ 2050 ʨʦʢʫ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʶ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ 

ʊɸ ʈʆɹʆʊʆʊɽʍʅɯʂʀ ɺ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʎɯ 

 

ɹʘʞʝʥʦʚ ɺʦʣʦʜʠʤʠʨ ɸʥʜʨʽʡʦʚʠʯ, 

ʢ.ʪ.ʥ , ʜʦʮʝʥʪ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 

ʢʘʬʝʜʨʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ 

ʂʨʠʭʪʷʢ ɺʣʘʜʠʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʙʘʢʘʣʘʚʨ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 

ʢʘʬʝʜʨʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ 

 

ɺʩʪʫʧ. ʅʘʰʽ ʤʝʨʝʞʽ ʧʦʪʨʝʙʫʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʨʦʟʫʤʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥ. ʤʦʞʫʪʴ ʚʠʨʽʰʠʪʠ 

ʮʶ ʧʨʦʙʣʝʤʫ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʯʘʣʠ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʚʣʠʚʘʪʠʩʴ ʫ ʨʽʟʥʽ ʛʘʣʫʟʽ, ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʥʝ ʩʪʘʣʘ ʚʠʢʣʶʯʝʥʥʷʤ. ʇʦʻʜʥʘʥʥʷ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʪʚʦʨʶʻ ʢʦʣʦʩʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʘʣʫʟʽ. 

ɿʘ ʜʘʥʠʤʠ Precedence Research, ʣʠʰʝ ʥʘ ʨʠʥʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ $75,82 ʤʣʨʜ ʜʦ 2030 ʨʦʢʫ. 

ʎʽ ʜʘʥʽ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʦʮʽʥʢʘʤʠ Forbes, ʱʦ ʟʨʦʩʪʘʥʥʷ ʐɯ ʚ ʩʝʢʪʦʨʽ 

ʜʦʩʷʛʥʝ 50% ʜʦ 2024 ʨʦʢʫ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʝʥʝʨʛʦʩʠʩʪʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʐɯ ʪʘ ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʐɯ ʤʘʻ ʙʝʟʣʽʯ ʟʘʩʪʦʩʫʚʘʥʴ - ʚʽʜ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʤʝʨʝʞ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʙʦʾʚ. ʋ ʪʦʡ ʯʘʩ, ʷʢ "ʨʦʟʫʤʥʽ" 

ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʠʡ ʟʚ'ʷʟʦʢ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʣʦʢʘʣʴʥʽ ʟʤʽʥʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʙʦʾʚ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʥʝʙʝʟʧʝʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ "ʨʦʟʫʤʥʽ" ʤʝʨʝʞʽ, ʝʥʝʨʛʝʪʠʯʥʽ ʢʦʤʧʘʥʽʾ 

ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʨʠʩʪʨʦʶ ʚ 

ʤʝʨʝʞʽ, ʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʟ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʢʦʤʧʘʥʽʷʤ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʦʪʦʢʠ ʝʥʝʨʛʽʾ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʞʝ ʚ ʨʝʞʠʤʽ 
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ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ.  

 

ʈʠʩ. 1 ï ʈʦʟʫʤʥʘ ʤʝʨʝʞʘ(Smart Grid ) 

 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʘʻ ʙʝʟʣʽʯ ʟʘʩʪʦʩʫʚʘʥʴ ʜʣʷ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʟʙʦʾʚ ʽ ʥʝʙʝʟʧʝʢ. ʏʠʤ ʙʽʣʴʰʝ 

ʝʥʝʨʛʽʾ ʧʦʪʨʽʙʥʦ, ʪʠʤ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ, ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʽ ʧʦʩʪʘʯʘʥʥʷʤ. ɯ ʮʝ ʪʝ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. 

ʊʘʢ ʟʚʘʥʽ "ʨʦʟʫʤʥʽ" ʽʥʩʪʨʫʤʝʥʪʠ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴ ʪʝ, ʷʢ ʩʧʦʞʠʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘ ʟʘʦʱʘʜʞʫʶʪʴ 

ʝʥʝʨʛʽʶ. ɿ ʬʦʨʤʫʚʘʥʥʷʤ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʤʝʨʝʞ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʟʙʘʣʘʥʩʫʚʘʪʠ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʧʦʪʦʢʠ ʝʥʝʨʛʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʦʧʝʨʝʜʥʴʦ ʟʽʙʨʘʥʽ ʜʘʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ çʤʽʢʨʦʤʝʨʝʞè ʪʘʢʦʞ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. 

ʄʽʢʨʦʤʝʨʝʞʘ ï ʮʝ ʘʚʪʦʥʦʤʥʘ ʝʣʝʢʪʨʠʯʥʘ ʤʝʨʝʞʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʛʝʥʝʨʫʚʘʪʠ ʚʣʘʩʥʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʥʘ ʦʙ'ʻʢʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ, ʢʦʣʠ ʚʦʥʘ 

ʥʘʡʙʽʣʴʰʝ ʧʦʪʨʽʙʥʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʽʢʨʦʤʝʨʝʞʘ ʧʽʜʢʣʶʯʘʻ, ʢʦʥʪʨʦʣʶʻ ʪʘ ʢʝʨʫʻ 
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ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʦʙ'ʻʢʪʘ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʪʘ ʩʪʽʡʢʽʩʪʴ. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʤʽʢʨʦʤʝʨʝʞʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ ʝʥʝʨʛʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʚʽʡʥʦʶ 

ʪʘ ʯʠʩʣʝʥʥʠʤʠ ʦʙʩʪʨʽʣʘʤʠ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʢʨʘʾʥʩʴʢʽ 

ʩʧʦʞʠʚʘʯʽ ʧʦʪʝʨʧʘʣʠ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡʥʠʭ ʪʘ ʧʣʘʥʦʚʠʭ ʚʽʜʢʣʶʯʝʥʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʄʽʢʨʦʤʝʨʝʞʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʥʘʚʽʪʴ ʧʨʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ.  

 

ʈʠʩ. 2 ï ʄʽʢʨʦʤʝʨʝʞʘ (Microgrid ) 

ʊʘʢʦʞ ʥʘʙʠʨʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʽ ʟʘʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɿʘʧʝʚʥʷʶʪʴ, ʱʦ ʜʦ 2030 ʨʦʢʫ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ ʟʨʦʩʪʝ ʫ 

20 ʨʘʟʽʚ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ - ʮʝ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ. ɿʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʝʥʝʨʛʝʪʠʯʥʠʤ 
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ʢʦʤʧʘʥʽʷʤ ʧʦʩʪʘʯʘʪʠ ʝʥʝʨʛʽʶ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʘ ʧʦʪʨʽʙʥʘ, ʥʘʚʽʪʴ ʷʢʱʦ ʧʦʪʦʯʥʦʛʦ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ.  

 

ʈʠʩ. 3 ï ɿʘʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, 

ʨʦʟʫʤʥʽ ʤʝʨʝʞʽ ʪʘ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ, ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʰʝ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʰʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʟʙʦʾ ʧʝʨʝʜ ʾʭ ʚʠʥʠʢʥʝʥʥʷʤ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʧʦʩʪʘʯʘʥʥʷʤ ʝʥʝʨʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ "ʨʦʟʫʤʥʠʭ" ʤʝʨʝʞ. ʎʝ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʫ ʘʚʘʨʽʡ.  

ʄʽʢʨʦʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʝ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘʚʽʪʴ ʫ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ɺʦʥʠ 

ʩʧʨʠʷʶʪʴ ʟʙʘʣʘʥʩʫʚʘʥʥʶ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ ʪʘ ʧʽʜʚʠʱʫʶʪʴ 
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ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɿʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ ʪʘ ʩʪʚʦʨʠʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʤʧʘʥʽʷʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʝʥʝʨʛʽʶ ʚ ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʧʽʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ɺʀʂʆʈʀʉʊɸʅɯ ɼɾɽʈɽʃɸ 

1. ɽʣʝʢʪʨʠʢʘ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ: 

https://ua.dsisolar.com/info/electricity-and-energy-storage-80681872.html 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʝʥʝʨʛʝʪʠʮʽ: 

https://ir.nmu.org.ua/handle/123456789/162357 

3. ʉʪʽʡʢʽʩʪʴ AI ʪʘ Smart Grid: ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ: https://ts2.space/uk/ʩʪʽʡʢʽʩʪʴ-ai-ʪʘ-

smart-grid-ʚʠʢʦʨʠʩʪʘʥʥʷ-ʽʥʪʝʣʝʢ/ 

  

https://ua.dsisolar.com/info/electricity-and-energy-storage-80681872.html
https://ir.nmu.org.ua/handle/123456789/162357
https://ts2.space/uk/стійкість-ai-та-smart-grid-використання-інтелек/
https://ts2.space/uk/стійкість-ai-та-smart-grid-використання-інтелек/
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɺʀ ʇʈʆɻʈɸʄʋɺɸʅʅʗ RUST ɼʃʗ ʈʆɿʈʆɹʂʀ 

ɯɻʈʆɺʀʍ ɿɸʉʊʆʉʋʅʂɯɺ 

 

ɹʘʭʤʘʪ ɭʚʛʝʥʽʡ ʖʨʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʅʦʚʽʢʦʚ ʖʨʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ɺʞʝ ʥʝ ʧʝʨʰʠʡ ʨʽʢ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust ʟʘʡʤʘʻ ʥʘʡʚʠʱʫ 

ʧʦʟʠʮʽʶ ʫ ʨʝʡʪʠʥʛʫ ʫʣʶʙʣʝʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʟʘ ʜʘʥʠʤʠ Stack Overflow 

[1]. ʁʦʛʦ ʫʥʽʢʘʣʴʥʘ ʢʦʤʙʽʥʘʮʽʷ ʙʝʟʧʝʢʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʪʚʦʨʠʣʘ ʤʽʮʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʰʚʠʜʢʦʜʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤôʷʪʽ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʷʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust, ʷʢ ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʛʨʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Rust ʨʘʟʦʤ 

ʽʟ ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ Rust ʷʢ ʦʩʥʦʚʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʩʝʨʝʜ ʥʠʭ 

ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʧʨʦʝʢʪʠ: Amethyst, Bevy, ggez.rs ʪʘ ʽʥʰʽ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʡʤʚʦʨʢʫ Bevy, ʘʜʞʝ ʚʽʥ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ, ʷʢ ʽʛʨʠ ʫ ʜʚʦʤʽʨʥʦʤʫ, ʪʘʢ ʽ ʫ ʪʨʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʩʪʠʡ ʽʛʨʦʚʠʡ 

ʟʘʩʪʦʩʫʥʦʢ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʢʣʘʩʠʯʥʦʾ ʘʨʢʘʜʥʦʾ ʛʨʠ Pong, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ Bevy. 
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Pong ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ ʩʠʤʫʣʷʪʦʨʦʤ ʥʘʩʪʽʣʴʥʦʛʦ ʪʝʥʽʩʫ. ʅʝʚʝʣʠʢʠʡ 

ʢʚʘʜʨʘʪʠʢ ʧʦʟʥʘʯʘʻ ʧʽʥʛ-ʧʦʥʛʦʚʠʡ ʤ'ʷʯʠʢ, ʷʢʠʡ ʨʫʭʘʻʪʴʩʷ ʧʦ ʝʢʨʘʥʫ ʣʽʥʽʡʥʦʶ 

ʪʨʘʻʢʪʦʨʽʻʶ. ʗʢʱʦ ʚʽʥ ʫʜʘʨʷʻʪʴʩʷ ʦʙ ʤʝʞʫ ʽʛʨʦʚʦʛʦ ʧʦʣʷ, ʘʙʦ ʦʙ ʦʜʥʫ ʟ 

ʨʫʭʦʤʠʭ ʨʘʢʝʪʦʢ, ʪʦ ʡʦʛʦ ʪʨʘʻʢʪʦʨʽʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʪʘ ʟʽʪʢʥʝʥʥʷ. 

ɯʛʨʦʚʠʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʛʨʘʚʮʽ ʧʝʨʝʩʫʚʘʶʪʴ ʩʚʦʾ ʨʘʢʝʪʢʠ 

ʚʝʨʪʠʢʘʣʴʥʦ ʜʣʷ ʟʘʭʠʩʪʫ ʚʣʘʩʥʠʭ ʚʦʨʽʪ (ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʣʽʚʠʤ ʽ 

ʧʨʘʚʠʤ ʢʨʘʷʤʠ ʽʛʨʦʚʦʛʦ ʧʦʣʷ). ɻʨʘʚʝʮʴ ʦʪʨʠʤʫʻ ʦʜʠʥ ʙʘʣ, ʷʢʱʦ ʡʦʤʫ ʚʜʘʻʪʴʩʷ 

ʚʽʜʧʨʘʚʠʪʠ ʤ'ʷʯʠʢ ʟʘ ʣʽʥʽʶ ʨʘʢʝʪʢʠ ʦʧʦʥʝʥʪʘ [2]. ʋ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʤôʷʯʠʢ ʪʘ ʜʚʽ ʨʘʢʝʪʢʠ ʷʢ ʽʩʪʦʪʠ ʽʛʨʦʚʦʛʦ ʩʚʽʪʫ, ʪʦʤʫ ʜʣʷ ʥʠʭ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʩʪʨʫʢʪʫʨʠ çBallè ʪʘ çPaddleè: 

#[derive(Component)] 

struct Ball{ 

 position: Vector2, 

 velocity: Vector2, 

}  

#[derive(Component)] 

struct Paddle{ 

 position:Vector2, 

 speed:f32, 

 is_player:bool, 

 height:f32 

}  

 

ɯʛʨʦʚʘ ʚʟʘʻʤʦʜʽʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ, ʪʘʢ 

ʟʚʘʥʠʭ, çʩʠʩʪʝʤè, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʢʦʞʥʦʛʦ ʢʘʜʨʫ ʛʨʠ ʘʙʦ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʧʨʠ ʟʘʧʫʩʢʫ ʟʘʩʪʦʩʫʥʢʫ.  

ʅʘʧʨʠʢʣʘʜ, ʪʘʢʫ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʤʘʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʘʢʝʪʢʦʶ, ʱʦ 

ʟʯʠʪʫʻ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʢʣʘʚʽʘʪʫʨʠ ʪʘ ʟʤʽʥʶʻ ʾʾ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʪʘ 

ʩʠʩʪʝʤʠ ʚʽʜʙʠʪʪʷ ʤôʷʯʠʢʫ ʧʨʠ ʫʜʘʨʽ ʧʦ ʨʘʢʝʪʮʽ: 

 fn paddle_movement(keyboard_input:Res<Input<KeyCode>>, 

mut query: Query<(&mut Paddle, &mut Transform)>){ 

 for (mut paddle,mut transform) in query.iter_mut(){ 

 if paddle.is_player { 

 if keyboard_input.pressed(KeyCode::W) { 

 paddle.move_paddle(Directions::Up); 

 }  

 if keyboard_input.pressed(KeyCode::S) { 

 paddle.move_paddle(Directions::Down); 

 }  

 transform.translation.y = paddle.position.y; 

 };  

}}  
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fn hit_ball(paddles:Query<&mut Paddle>, mut 

balls:Query<&mut Ball>) { 

 let mut ball = balls.get_single_mut().unwrap(); 

 for paddle in paddles.iter(){ 

 let is_touching_ball = ball.position.x == paddle.position.x 

 && ball.position.y < (paddle.position.y + paddle.height) 

 && ball.position.y > (paddle.position.y - paddle.height); 

 

 if is_touching_ball { 

 ball.bounce(Directions::Right); 

 }  

}  

}  

 

ʆʢʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust ʷʢ ʦʩʥʦʚʥʦʾ ʪʝʭʥʦʣʦʛʽʡ, ʾʾ 

ʪʘʢʦʞ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʨʦʚʦʛʦ ʜʚʠʛʫʥʘ Unity [3]. ɼʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʮʴʦʛʦ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʜʚʽ ʬʫʥʢʮʽʾ: 

#[no_mangle] 

pub extern fn double_input(input: i32) -> i32 { 

 input * 2 

}  

#[no_mangle] 

pub extern fn triple_input(input: i32) -> i32 { 

 input * 3 

}  

 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʥʷ çcrate-typeè ʫ 

ʧʦʣʦʞʝʥʥʷ çdylibè, ʘʜʞʝ Unity ʜʠʥʘʤʽʯʥʦ ʟʘʚʘʥʪʘʞʫʻ ʙʽʙʣʽʦʪʝʢʠ. ʇʽʩʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʽʙʨʘʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʫ ʜʝʨʠʢʪʦʨʽʶ ʧʨʦʝʢʪ Unity, ʨʦʟʨʦʙʣʝʥʽ ʬʫʥʢʮʽʾ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʽʛʨʦʚʦʤʫ ʢʦʜʽ. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʬʫʥʢʮʽʡ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ: 

using UnityEngine; 

using System.Collections; 

using System.Runtime.InteropServices; 

public class RustBehaviour : MonoBehaviour { 

 [DllImport("libunity_rust")] 

 private static extern int double_input(int x); 

 [DllImport("libunity_rust")] 

 private static extern int triple_input(int x); 

 void Start() { 

 Debug.Log(double_input(4)); // 8 

 Debug.Log(triple_input(4)); // 12 

}}  
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ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʜʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤôʷʪʽ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ 

ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ#, C++ ʪʘ Rust, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

1. N-body ï ʤʦʜʝʣʶʚʘʥʥʷ ʦʨʙʽʪ ʖʧʽʪʝʨʘ. 

2. K-nucleotide ï ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʪʦʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʫ ɼʅʂ ʪʘ ʈʅʂ. 

3. Nsieve ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʨʦʩʪʠʭ ʯʠʩʝʣ ʜʦ 

ʧʝʚʥʦʛʦ ʯʠʩʣʘ N. 

4. Spectral-norm ï ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʥʦʨʤʠ ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʪʘʙʣʠʮʶ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʧʦʨʽʚʥʷʥʴ [4]. 

ʊʘʙʣʠʮʷ 1 

ʊʘʙʣʠʮʷ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʜʽʾ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust, C++ ʪʘ ʉ#. 

ʄʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

nbody k-nucleotide nsieve spectral-norm 

ʏʘʩ, 

ʤʩ 

ʇʘʤ'ʷʪʴ, 

ʄb 

ʏʘʩ, 

ʤʩ 

ʇʘʤ'ʷʪʴ, 

ʄb 

ʏʘʩ, 

ʤʩ 

ʇʘʤ'ʷʪʴ, 

ʄb 

ʏʘʩ, 

ʤʩ 

ʇʘʤ'ʷʪʴ, 

ʄb 

ʉ# 420 29,2 1003 51,6 610 19,7 2098 13,7 

C++ 184 1,3 238 23,5 641 7,7 889 3,4 

Rust 213 1,0 371 29,1 489 6,5 935 2,3 

ɺʠʩʥʦʚʢʠ: ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʮʽʡ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Rust ʫ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ ʩʪʘʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʙʽʨʢʦʚʽ ʧʨʠʢʣʘʜʠ ʢʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʘʟʦʤ ʽʟ 

ʧʨʠʢʣʘʜʦʤ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʡ, ʥʘʧʠʩʘʥʠʭ ʥʘ Rust ʟ ʧʨʦʝʢʪʫ ʽʛʨʦʚʦʛʦ ʨʫʰʽʶ 

Unity. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ ʧʦʨʽʚʥʷʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ Rust ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʛʨʦʚʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ. 
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ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʐʆʂʆʃɸɼʋ ɺɯʊʏʀɿʅʗʅʆɻʆ 

ʊɸ ɿɸʈʋɹɯɾʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

 

ɹʦʞʢʦ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʇʦʪʴʦʤʢʽʥʘ ʖʣʽʷ ʆʣʝʛʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. / Introductions. ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʥʘʧʦʚʥʝʥʠʡ ʰʦʢʦʣʘʜʦʤ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦʨʦʢʫ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʤʽʣʴʡʦʥʠ ʪʦʥ 

ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ. ʉʝʨʝʜ ʫʢʨʘʾʥʮʽʚ ʽʩʥʫʻ ʩʪʝʨʝʦʪʠʧ, ʱʦ çʟʘʢʦʨʜʦʥʥʠʡè ʪʦʚʘʨ 

ʪʦʯʥʦ ʢʨʘʱʠʡ, ʷʢʽʩʥʽʰʠʡ, ʥʽʞ ʥʘʰ ʫʢʨʘʾʥʩʴʢʠʡ, ʪʘʢ ʷʢ ʤʘʻ ʚʠʱʫ ʮʽʥʫ (ʘʣʝ 

ʯʘʩʪʽʰʝ ʪʽʣʴʢʠ ʽʟ-ʟʘ ʦʙʦʚôʷʟʢʦʚʠʭ ʤʠʪʥʠʭ ʧʣʘʪʝʞʽʚ ʧʨʠ ʽʤʧʦʨʪʽ ʪʘ ʙʽʣʴʰʠʭ 

ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ). 

ʄʝʪʘ ʨʦʙʦʪʠ. / Aim. ʇʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʪʦʚʘʨʦʟʥʘʚʯʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ ʰʦʢʦʣʘʜʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. / Materials and methods. ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʥʦ ʧʦ ʜʚʘ ʟʨʘʟʢʠ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʤʘʨʦʢ ʦʜʥʘʢʦʚʦʛʦ ʚʠʜʫ (ʤʦʣʦʯʥʠʡ ʪʘ ʯʦʨʥʠʡ 

80-86%) ʜʣʷ ʯʠʩʪʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ:  

ɿʨʘʟʦʢ ˉ1 ï ROSHEN ʤʦʣʦʯʥʠʡ; 32,95 ʛʨʥ. 

ɿʨʘʟʦʢ ˉ2 ï Milka ʤʦʣʦʯʥʠʡ; 45,50 ʛʨʥ. 

ɿʨʘʟʦʢ ˉ3 ï ROSHEN ʯʦʨʥʠʡ; 39,95 ʛʨʥ. 

ɿʨʘʟʦʢ ˉ4 ï COTE D`OR ʯʦʨʥʠʡ; 112 ʛʨʥ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè [1], ʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ 3924:2014 

ʐʦʢʦʣʘʜ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ [2].  
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. / Results and discussion. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʤʘʨʢʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʨʢʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʰʦʢʦʣʘʜʫ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʇʦʢʘʟʥʠʢ 

ɼʦʩʣʽʜʞʫʚʘʣʴʥʽ ʟʨʘʟʢʠ 

ˉ1 ˉ2 ˉ3 ˉ4 

ʊʦʚʘʨʥʠʡ ʟʥʘʢ, ʥʘʟʚʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʘʜʨʝʩʘ 

ROSHEN, ʇʨɸʊ 

çɺʽʥʥʠʮʴʢʘ 

ʢʦʥʜʠʪʝʨʩʴʢʘ 

ʬʘʙʨʠʢʘè, ʚʫʣ. 

ʋʩʧʝʥʩʴʢʦʛʦ 8, ʤ. 

ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

Milka, ʇʨɸʊ 

çʄʦʥʜʝʣʽʩ 

ʋʢʨʘʾʥʘè, ʚʫʣ. 

ʅʘʙʝʨʝʞʥʘ 28ɸ, 

ʤ. ʊʨʦʩʪʷʥʝʮʴ, 

ʉʫʤʩʴʢʘ ʦʙʣ., 

ʋʢʨʘʾʥʘ 

ROSHEN, ʇʨɸʊ 

çɺʽʥʥʠʮʴʢʘ 

ʢʦʥʜʠʪʝʨʩʴʢʘ 

ʬʘʙʨʠʢʘè, ʚʫʣ. 

ʋʩʧʝʥʩʴʢʦʛʦ 8, 

ʤ. ɺʽʥʥʠʮʷ, 

ʋʢʨʘʾʥʘ 

COTE D`OR, 

çMondelez 

Belgiumè, 

Stationsstraat 100, 

2800 Mechelen 

ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ ʐʦʢʦʣʘʜ 

ʤʦʣʦʯʥʠʡ 

çLACMIè 

ʄʦʣʦʯʥʠʡ 

ʰʦʢʦʣʘʜ 

çʄʽʣʢʘè 

ʐʦʢʦʣʘʜ ʯʦʨʥʠʡ 

çROSHEN 

BRUTè 

ʐʦʢʦʣʘʜ ʝʢʩʪʨʘ 

ʯʦʨʥʠʡ 

ʄʘʩʘ ʥʝʪʪʦ, ʛ 90 90 85 100 

ʉʢʣʘʜ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ 

ʎʫʢʦʨ, ʤʦʣʦʢʦ 

ʩʫʭʝ ʥʝʟʙʠʨʘʥʝ, 

ʢʘʢʘʦ-ʤʘʩʣʦ, ʢʘʢʘʦ 

ʪʝʨʪʝ, ʷʜʨʘ ʛʦʨʽʭʽʚ 

ʬʫʥʜʫʢʘ ʩʤʘʞʝʥʽ 

ʪʝʨʪʽ, ʞʠʨ 

ʤʦʣʦʯʥʠʡ, 

ʝʤʫʣʴʛʘʪʦʨ ʩʦʻʚʠʡ 

ʣʝʮʠʪʠʥ, 

ʘʨʦʤʘʪʠʟʘʪʦʨ 

çɺʘʥʽʣʴè 

ʎʫʢʦʨ, ʢʘʢʘʦ-

ʤʘʩʣʦ, ʤʦʣʦʢʦ 

ʩʫʭʝ ʟʥʝʞʠʨʝʥʝ, 

ʢʘʢʘʦ ʪʝʨʪʝ, 

ʩʠʨʦʚʘʪʢʘ ʩʫʭʘ 

ʤʦʣʦʯʥʘ, ʞʠʨ 

ʤʦʣʦʯʥʠʡ, 

ʝʤʫʣʴʛʘʪʦʨ 

ʣʝʮʠʪʠʥ ʩʦʻʚʠʡ, 

ʧʘʩʪʘ ʛʦʨʽʭʦʚʘ 

(ʬʫʥʜʫʢ), 

ʘʨʦʤʘʪʠʟʘʪʦʨ 

ʂʘʢʘʦ ʪʝʨʪʝ, 

ʮʫʢʦʨ, ʢʘʢʘʦ-

ʧʦʨʦʰʦʢ ʟʽ 

ʟʥʠʞʝʥʠʤ 

ʚʤʽʩʪʦʤ ʞʠʨʫ, 

ʢʘʢʘʦ-ʤʘʩʣʦ, 

ʝʤʫʣʴʛʘʪʦʨ 

ʩʦʻʚʠʡ ʣʝʮʠʪʠʥ, 

ʘʨʦʤʘʪʠʟʘʪʦʨ 

çɺʘʥʽʣʴè 

ʂʘʢʘʦ ʪʝʨʪʝ, 

ʢʘʢʘʦ-ʤʘʩʣʦ, 

ʟʥʝʞʠʨʝʥʠʡ ʢʘʢʘʦ-

ʧʦʨʦʰʦʢ, ʮʫʢʦʨ, 

ʘʨʦʤʘʪʠʟʘʪʦʨ, 

ʝʤʫʣʴʛʘʪʦʨ 

(ʩʦʻʚʠʡ ʣʝʮʠʪʠʥ), 

ʥʝʟʙʠʨʘʥʝ ʩʫʭʝ 

ʤʦʣʦʢʦ 

ɼʘʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ/ʊʝʨʤʽʥ 

ʧʨʠʜʘʪʥʦʩʪʽ 

21.04.2023 

21.04.2024 

23.03.2023 

22.03.2024 

15.04.2023 

15.10.2024 

12.02.2023 

12.04.2024 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʭʘʨʯʦʚʫ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 100 ʛ 

ʧʨʦʜʫʢʪʫ 

ɽʥ. ʮ.: 550 ʢʢʘʣ 

ɾʠʨʠ: 33,9 

-ʟ ʥʠʭ ʥʘʩʠʯʝʥʽ: 

18,9 

ɺʫʛʣʝʚʦʜʠ: 52,1 

-ʟ ʥʠʭ ʮʫʢʨʠ: 51,3 

ɹʽʣʢʠ: 7,7 

ʉʽʣʴ: 0,23 

ɽʥ. ʮ.: 532 ʢʢʘʣ 

ɾʠʨʠ: 30 

-ʟ ʥʠʭ ʥʘʩʠʯʝʥʽ: 

19 

ɺʫʛʣʝʚʦʜʠ: 59 

-ʟ ʥʠʭ ʮʫʢʨʠ: 58 

ɹʽʣʢʠ: 5,7 

ʉʽʣʴ: 0,12 

ɽʥ. ʮ.: 558 ʢʢʘʣ 

ɾʠʨʠ: 43,7 

-ʟ ʥʠʭ ʥʘʩʠʯʝʥʽ: 

26,6 

ɺʫʛʣʝʚʦʜʠ: 22,8 

-ʟ ʥʠʭ ʮʫʢʨʠ: 

18,2 

ɹʽʣʢʠ: 10,2 

ʉʽʣʴ: 0,01 ʛ 

ɽʥ. ʮ.: 643 ʢʢʘʣ 

ɾʠʨʠ: 56 

-ʟ ʥʠʭ ʥʘʩʠʯʝʥʽ: 35 

ɺʫʛʣʝʚʦʜʠ: 18 

-ʟ ʥʠʭ ʮʫʢʨʠ: 13 

ɹʽʣʢʠ: 8,5 

ʉʽʣʴ: 0,02 

ʐʪʨʠʭ-ʢʦʜ 4823077629136 7622210308092 4823077632570 7622400013423 

ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ɿʙʝʨʽʛʘʪʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 

(18Ñ3)Áʉ ʽ 

ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ʥʝ ʚʠʱʝ 75% 

ɿʙʝʨʽʛʘʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 

(18Ñ3)Áʉ ʽ 

ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ ʥʝ 

ʙʽʣʴʰʝ 75% 

ɿʙʝʨʽʛʘʪʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 

(18Ñ3)Áʉ ʽ 

ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ ʥʝ ʚʠʱʝ 

75% 

ɿʙʝʨʽʛʘʪʠ ʚ 

ʧʨʦʭʦʣʦʜʽ ʪʘ 

ʧʦʜʘʣʽ ʚʽʜ ʧʨʷʤʦʛʦ 

ʜʝʥʥʦʛʦ ʩʚʽʪʣʘ 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʢʘʢʘʦ-

ʧʨʦʜʫʢʪʽʚ, % 

30 25 80 86 

 

ʅʘ ʝʪʠʢʝʪʢʘʭ ʚʩʽʭ ʟʨʘʟʢʽʚ ʟʘʟʥʘʯʝʥʘ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʅʘ ʟʨʘʟʢʘʭ 
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ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʩʫʪʥʷ ʚʠʯʝʨʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ ʪʘ ʢʦʥʪʘʢʪʠ ʽʤʧʦʨʪʝʨʘ ʥʘ ʚʠʧʘʜʦʢ ʚʠʥʠʢʥʝʥʥʷ ʩʧʽʨʥʠʭ 

ʧʠʪʘʥʴ.  

ʇʦʢʫʧʮʶ ʧʨʠ ʚʠʙʦʨʽ ʰʦʢʦʣʘʜʫ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ 

ʡʦʛʦ ʩʢʣʘʜ ʪʘ ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ. ʊʘʢ, ʜʦ ʩʢʣʘʜʫ ʩʧʨʘʚʞʥʴʦʛʦ ʰʦʢʦʣʘʜʫ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʚʭʦʜʠʪʠ 4 ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʤʘʩʣʦ ʢʘʢʘʦ, ʢʘʢʘʦ ʪʝʨʪʝ, 

ʮʫʢʨʦʚʘ ʧʫʜʨʘ, ʣʝʮʠʪʠʥ. ʂʫʧʫʶʯʠ ʯʦʨʥʠʡ ʰʦʢʦʣʘʜ, ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ 

ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʢʘʢʘʦ-ʙʦʙʽʚ. ʅʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʢʘʟʘʥʦ, ʱʦ ʾʭ ʥʝ 

ʤʝʥʰʝ 70%. ɽʣʝʤʝʥʪʘʨʥʠʡ ʧʨʠʡʦʤ, ʱʦ ʜʦʧʦʤʦʞʝ ʧʽʜ ʯʘʩ ʧʦʢʫʧʢʠ ï ʢʽʣʴʢʽʩʪʴ 

ʽʥʛʨʝʜʽʻʥʪʽʚ. ʏʠʤ ʾʭ ʤʝʥʰʝ ï ʪʠʤ ʷʢʽʩʥʽʰʠʡ ʧʨʦʜʫʢʪ.  

ɼʣʷ ʝʢʦʥʦʤʽʾ ʚʠʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʰʦʢʦʣʘʜʽ ʟʘʤʽʩʪʴ 

ʤʘʩʣʘ ʢʘʢʘʦ ʰʢʽʜʣʠʚʽ ʪʨʘʥʩʞʠʨʠ ï ʧʘʣʴʤʦʚʫ ʘʙʦ ʢʦʢʦʩʦʚʫ ʦʣʽʶ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ 

ʫʚʘʞʥʦ ʯʠʪʘʪʠ ʝʪʠʢʝʪʢʠ ʽ ʥʝ ʢʫʧʫʚʘʪʠ ʰʦʢʦʣʘʜ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʨʦʩʣʠʥʥʠʭ 

ʞʠʨʽʚ ʪʘ ʦʣʽʡ [3]. 

ɺ ʢʦʣʦʥʮʽ ʧʨʦ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʟʘʟʥʘʯʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʤʽʩʪ ʮʫʢʨʫ 

ʥʘ 100 ʛ ʧʨʦʜʫʢʪʫ. ʂʨʘʱʝ ʦʙʠʨʘʪʠ ʰʦʢʦʣʘʜ ʟ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ 

ʟʨʘʟʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 3924:2014 ʐʦʢʦʣʘʜ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʨʘʟʢʽʚ ʰʦʢʦʣʘʜʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ 

ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʇʦʢʘʟʥʠʢ 

 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ 

ɺʠʩʥʦʚʦʢ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ˉ1 ˉ2 ˉ3 ˉ4 

ʉʤʘʢ ʽ ʟʘʧʘʭ ʍʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ 

ʰʦʢʦʣʘʜʫ, ʙʝʟ ʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʩʤʘʢʫ ʪʘ 

ʟʘʧʘʭʫ 

+ + + + 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʣʠʮʴʦʚʦʾ ʧʦʚʝʨʭʥʽ 

(ʙʣʠʩʢʫʯʠʡ ʘʙʦ ʤʘʪʦʚʠʡ) ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʛʣʷʜʫ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʣʠʚʥʦʾ 

ʬʦʨʤʠ. ʅʝʜʦʧʫʩʪʠʤʦ ʧʦʩʠʚʽʥʥʷ ʰʦʢʦʣʘʜʫ 

ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʡʦʛʦ ʰʢʽʜʥʠʢʘʤʠ 

ʭʣʽʙʥʠʭ ʟʘʧʘʩʽʚ 

+ + + + 

ʌʦʨʤʘ ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʮʝʧʪʫʨʠ, ʧʨʘʚʠʣʴʥʘ, ʙʝʟ 

ʜʝʬʦʨʤʘʮʽʡ 

+ + + + 

ʂʦʥʩʠʩʪʝʥʮʽʷ ʊʚʝʨʜʘ + + + + 

ʉʪʨʫʢʪʫʨʘ  ʆʜʥʦʨʽʜʥʘ + + + + 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ.2, ʚʩʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 

3924:2014 ʐʦʢʦʣʘʜ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ [2]. 

ʆʪʞʝ, ʢʦʞʝʥ ʟʨʘʟʦʢ ʰʦʢʦʣʘʜʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʢʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʷʢʦʩʪʽ.  

ɸʣʝ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʥʝʩʝ ʦʩʦʙʣʠʚʦʾ ʮʽʥʥʦʩʪʽ. 

ʊʘʢ ʷʢ ʬʘʣʴʩʠʬʽʢʘʮʽʷ ʰʦʢʦʣʘʜʫ ʻ ʯʘʩʪʠʤ ʷʚʠʱʝʤ ï ʥʝ ʟʘʚʞʜʠ ʥʘʧʠʩʘʥʘ ʥʘ 

ʝʪʠʢʝʪʮʽ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ. ɭ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʷʢʦʩʪʽ ʰʦʢʦʣʘʜʫ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʧʨʦ ʷʢʽ ʚʘʨʪʦ ʟʥʘʪʠ ʢʦʞʥʦʤʫ: 

1) ʅʘʡʥʘʜʽʡʥʽʰʠʡ ʩʧʦʩʽʙ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʜʽʡʩʥʦ ʰʦʢʦʣʘʜ ʭʦʨʦʰʦʾ 

ʷʢʦʩʪʽ, ï ʮʝ ʧʦʢʣʘʩʪʠ ʥʝʚʝʣʠʢʠʡ ʰʤʘʪʦʯʦʢ ʥʘ ʷʟʠʢ. ɺʽʥ ʤʦʤʝʥʪʘʣʴʥʦ ʨʦʟʪʘʥʝ, 

ʦʩʢʽʣʴʢʠ ʢʘʢʘʦ-ʤʘʩʣʦ ʪʘʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +32 ʛʨʘʜʫʩʠ. ʐʦʢʦʣʘʜ ʟ ʜʦʤʽʰʢʘʤʠ 

ʙʫʜʝ ʪʘʥʫʪʠ ʜʦʚʛʦ ʽ ʟʘʣʠʰʠʪʴ ʧʽʩʣʷ ʩʝʙʝ ʚôʷʟʢʠʡ ʩʘʣʴʥʠʡ ʩʤʘʢ. 

2) ʗʢʱʦ ʚ ʧʣʠʪʮʽ ʤʽʩʪʠʪʴʩʷ ʪʽʣʴʢʠ ʢʘʢʘʦ-ʤʘʩʣʦ ʙʝʟ ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ, 

ʪʦ ʾʾ ʰʤʘʪʦʯʦʢ ʧʦʚʠʥʝʥ ʧʦʪʦʥʫʪʠ ʚ ʤʦʣʦʮʽ. ʗʢʱʦ ʞ ʰʦʢʦʣʘʜ ʧʣʘʚʘʻ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʟʥʘʯʠʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʜʦʜʘʣʠ ʜʝʰʝʚʠʡ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ [3]. 

ɺʠʩʥʦʚʢʠ. / Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʨʘʟʢʠ ʰʦʢʦʣʘʜʫ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʷʢʽ 

ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʜʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʽʶʯʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʨʦ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ 

ˉ2639-VIII (ʈʝʜʘʢʮʽʷ ʚʽʜ 20.11.2022). URL: 

https://zakon.rada.gov.ua/laws/show/2639-19#Text 

2. ɼʉʊʋ 3924:2014 ʐʦʢʦʣʘʜ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ. ʂʠʾʚ 

2015. 5,7 ʩ. 

3. ʗʢ ʦʙʨʘʪʠ ʷʢʽʩʥʠʡ ʰʦʢʦʣʘʜ. URL: https://gre4ka.info/zhyttia/50428-

yak-obraty-iakisnyi-shokolad  
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ʉʊɸʅ ʈʀʅʂʋ ɹɽɿɸʃʂʆɻʆʃʔʅʀʍ ʅɸʇʆɰɺ ɺ ʋʂʈɸɰʅɯ 

 

ɹʦʞʢʦ ʊʝʪʷʥʘ ɺʘʩʠʣʽʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʣʠʤʠʰʠʥ ʂʘʪʝʨʠʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʠʥʦʢ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʜʠʥʘʤʽʯʥʽʰʝ ʟʨʦʩʪʘʶʯʠʭ 

ʩʝʛʤʝʥʪʽʚ ʭʘʨʯʦʚʦʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ 

ʩʧʦʞʠʚʘʮʴʢʠʭ ʧʨʝʬʝʨʝʥʮʽʡ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʠʥʢʫ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʨʦʟʰʠʨʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ, ʽ ʢʦʥʢʫʨʝʥʮʽʷ ʪʘ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ. ɼʦ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚʽʜʥʦʩʷʪʴʩʷ ʛʘʟʦʚʘʥʽ ʥʘʧʦʾ, ʬʨʫʢʪʦʚʽ ʩʦʢʠ, 

ʤʽʥʝʨʘʣʴʥʘ ʚʦʜʘ, ʝʥʝʨʛʝʪʠʯʥʽ ʥʘʧʦʾ ʪʦʱʦ. 

ɽʢʩʧʦʨʪ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʽʤʧʦʨʪʦʤ, 

ʟʘʛʘʣʦʤ, ʢʦʣʠ ʝʢʩʧʦʨʪ ʪʦʚʘʨʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʽʤʧʦʨʪʦʤ, ʮʝ ʤʦʞʝ ʤʘʪʠ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ, ʩʧʨʠʷʪʠ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ [12]. 

ʅʘ ʨʠʥʢʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ ʋʢʨʘʾʥʽ ʜʽʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʘʥʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʷʢ ʚʝʣʠʢʽ ʤʽʞʥʘʨʦʜʥʽ ʢʦʨʧʦʨʘʮʽʾ, ʪʘʢ ʽ ʤʽʩʮʝʚʠʭ ʚʠʨʦʙʥʠʢʽʚ. ɼʦ 

ʥʘʡʚʽʜʦʤʽʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ ʋʢʨʘʾʥʽ ʚʽʜʥʦʩʷʪʴ:  

The Coca-Cola Company, PepsiCo, Nestl®, Danone, San Benedetto ʪʘ ʽʥʰ [3]. 

ʂʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʘ, ʽ 

ʚʠʨʦʙʥʠʢʠ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʚʦʾ ʧʨʦʜʫʢʪʠ ʪʘ ʘʢʪʠʚʥʦ ʨʝʢʣʘʤʫʶʪʴ ʾʭ, 

ʟʘʣʫʯʘʶʯʠ ʩʧʦʞʠʚʘʯʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʩʧʦʞʠʚʘʯʘʤ ʥʘʜʘʻʪʴʩʷ ʰʠʨʦʢʠʡ ʚʠʙʽʨ 

ʷʢ ʢʣʘʩʠʯʥʠʭ, ʪʘʢ ʽ ʥʦʚʘʪʦʨʩʴʢʠʭ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʽʟʥʠʤ ʩʤʘʢʦʚʠʤ ʫʧʦʜʦʙʘʥʥʷʤ ʪʘ ʧʦʪʨʝʙʘʤ [4]. 

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʧʠʪ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ 

ʦʩʥʦʚʥʠʤʠ ʻ: 

1. ɿʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʩʚʽʜʦʤʝ ʩʧʦʞʠʚʘʥʥʷ: ɿʨʦʩʪʘʶʯʘ ʫʚʘʛʘ ʜʦ 
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ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʩʧʦʥʫʢʘʻ ʙʘʛʘʪʴʦʭ ʩʧʦʞʠʚʘʯʽʚ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ ʪʘ ʟʘʤʽʥʠʪʠ ʡʦʛʦ ʥʘ ʙʝʟʘʣʢʦʛʦʣʴʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ.  

2. ɿʙʽʣʴʰʝʥʘ ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʧʨʦ ʰʢʽʜʣʠʚʽ ʥʘʩʣʽʜʢʠ ʩʧʦʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ: ɿʨʦʩʪʘʶʯʘ ʦʩʚʽʯʝʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʣʢʦʛʦʣʶ 

ʥʘ ʟʜʦʨʦʚ'ʷ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʤʝʥʰʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʪʘ 

ʟʙʽʣʴʰʝʥʥʶ ʧʦʧʠʪʫ ʥʘ ʙʝʟʘʣʢʦʛʦʣʴʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ. 

3. ɼʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ: ʅʘʧʨʠʢʣʘʜ, ʤʦʣʦʜʰʽ ʩʧʦʞʠʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʽʣʴʰ ʫʩʚʽʜʦʤʣʝʥʠʤʠ ʱʦʜʦ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʙʘʞʘʥʥʷʤ ʫʥʠʢʘʪʠ 

ʘʣʢʦʛʦʣʶ, ʪʦʜʽ ʷʢ ʩʪʘʨʰʘ ʛʨʫʧʘ ʤʦʞʝ ʰʫʢʘʪʠ ʥʝʢʣʘʩʠʯʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʘʣʢʦʛʦʣʶ. 

4. ʄʘʨʢʝʪʠʥʛ ʪʘ ʨʝʢʣʘʤʘ: ɽʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʨʝʢʣʘʤʠ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʧʦʧʠʪʫ.  

5. ʂʫʣʴʪʫʨʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʬʘʢʪʦʨʠ: ʅʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʫ ʙʘʨʘʭ ʪʘ ʨʝʩʪʦʨʘʥʘʭ 

ʤʦʞʝ ʩʧʦʥʫʢʘʪʠ ʩʧʦʞʠʚʘʯʽʚ ʩʧʨʦʙʫʚʘʪʠ ʾʭ ʽ ʟʘʤʽʥʠʪʠ ʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ. 

ʎʽ ʬʘʢʪʦʨʠ ʥʝ ʻ ʚʠʯʝʨʧʥʠʤ ʩʧʠʩʢʦʤ, ʘʣʝ ʚʦʥʠ ʽʣʶʩʪʨʫʶʪʴ ʜʝʷʢʽ ʢʣʶʯʦʚʽ 

ʚʧʣʠʚʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʧʦʧʠʪ ʥʘ ʙʝʟʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ ʋʢʨʘʾʥʽ ʻ ʦʙʥʘʜʽʡʣʠʚʠʤʠ ʽ ʧʦʢʘʟʫʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʷʢʽ ʢʣʶʯʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ [5, 6]: 

1. ɿʤʽʥʘ ʩʧʦʞʠʚʘʮʴʢʠʭ ʧʨʝʬʝʨʝʥʮʽʡ: ɿʨʦʩʪʘʶʯʘ ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ ʧʨʦ 

ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʩʧʦʥʫʢʘʶʪʴ ʩʧʦʞʠʚʘʯʽʚ ʰʫʢʘʪʠ ʥʦʚʽ ʚʘʨʽʘʥʪʠ ʥʘʧʦʾʚ. ʎʝ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. 

2. ɯʥʥʦʚʘʮʽʾ ʪʘ ʨʦʟʥʦʦʙʨʘʟʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ: ɯʥʥʦʚʘʮʽʾ ʩʧʨʠʷʶʪʴ 

ʧʨʠʚʝʨʥʝʥʥʶ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ ʽ ʨʦʟʰʠʨʝʥʥʶ ʘʩʦʨʪʠʤʝʥʪʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ. 

3. ɿʨʦʩʪʘʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʧʨʦ ʷʢʽʩʪʴ ʪʘ ʧʦʭʦʜʞʝʥʥʷ: ʉʧʦʞʠʚʘʯʽ ʚʩʝ 

ʙʽʣʴʰʝ ʮʽʢʘʚʣʷʪʴʩʷ ʷʢʽʩʪʶ ʪʘ ʧʦʭʦʜʞʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ 
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ʙʝʟʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ.  

4. ʈʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ HoReCa: ʉʝʢʪʦʨ ʛʦʪʝʣʴʥʦ-ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʽʟʥʝʩʫ 

ʻ ʚʘʞʣʠʚʠʤ ʢʘʥʘʣʦʤ ʟʙʫʪʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ. ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʨʝʩʪʦʨʘʥʽʚ, ʢʘʬʝ ʪʘ ʙʘʨʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ 

ʚʘʨʽʘʥʪʽʚ, ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ. 

5. ɯʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʷ ʪʘ ʝʢʩʧʦʨʪ: ʋʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʧʦʩʪʫʧʦʚʦ ʨʦʟʰʠʨʶʶʪʴ ʩʚʦʶ ʧʨʠʩʫʪʥʽʩʪʴ ʥʘ ʟʦʚʥʽʰʥʽʭ 

ʨʠʥʢʘʭ. ɽʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʥʠʢʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʨʦʩʪʘʥʥʶ ʛʘʣʫʟʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ʎʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʠʥʦʢ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ 

ʋʢʨʘʾʥʽ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡ. ʉʧʦʞʠʚʘʥʥʷ 

ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʚ ʢʨʘʾʥʽ ʧʦʢʘʟʫʻ ʩʪʽʡʢʠʡ ʧʦʧʠʪ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʤʽʥʠ ʩʧʦʞʠʚʘʮʴʢʠʭ ʟʚʠʯʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʟʜʦʨʦʚʠʡ 

ʩʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʜʦ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʋʢʨʘʾʥʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʝʢʩʧʦʨʪʫ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ, ʦʩʦʙʣʠʚʦ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ ʪʘ ʩʦʢʽʚ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʟʽ ʩʚʽʞʠʭ ʬʨʫʢʪʽʚ ʪʘ ʦʚʦʯʽʚ. ɽʢʩʧʦʨʪ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ ʥʘʧʦʾʚ ʤʦʞʝ 

ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʚʘʣʶʪʥʠʭ ʥʘʜʭʦʜʞʝʥʴ ʪʘ ʩʧʨʠʷʪʠ ʟʨʦʩʪʘʥʥʶ 

ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʄʠʪʥʘ ʩʪʘʪʠʩʪʠʢʘ - https://bi.customs.gov.ua/uk/trade/ 

2. ʉʘʡʪ ɼʝʨʞʘʚʥʦʾ ʤʠʪʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.customs.gov.ua. 

3. ɯʥʪʝʨʥʝʪ ʨʝʩʫʨʩ:UARETAIL ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://ua-retail.com 

4. https://sostav.ua/publication/rozvitok-rinku-bezalkogolnikh-napo-v-v-

ukra-n-85469.html 

5. https://fbc.ua/news/ekonomika-uk/v-ukrayini-zrostaye-rinok-

bezalkogolnih-napoyiv/ 

6. http://naas.gov.ua/newsukraine/?ELEMENT_ID=7558 
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http://www.customs.gov.ua/
https://ua-retail.com/
https://sostav.ua/publication/rozvitok-rinku-bezalkogolnikh-napo-v-v-ukra-n-85469.html
https://sostav.ua/publication/rozvitok-rinku-bezalkogolnikh-napo-v-v-ukra-n-85469.html
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http://naas.gov.ua/newsukraine/?ELEMENT_ID=7558
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ɺʀɿʅɸʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɸʃɻʆʈʀʊʄɯɺ ʂʃɸʉʀʌɯʂɸʎɯɰ 

BIG DATA  ʄɽʊʆɼɸʄʀ ɯʄɯʊɸʎɯʁʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

 

ɹʫʢʘʪʘ ʃʶʜʤʠʣʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɻʘʜʞʠʻʚ ʄʘʪʠʥ ʄʘʛʩʫʜʦʚʠʯ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʣʘʟʫʥʦʚʘ ʃʶʜʤʠʣʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ.ʬ-ʤ.ʥ., ʜʦʮʝʥʪ 

ʂʦʯʝʪʢʦʚʘ ʄʘʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ, 

ʚʠʢʣʘʜʘʯ 

ʆʜʝʛʦʚ ʄʠʢʦʣʘ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʚô̫ ʟʢʫ, ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʟʘʜʘʯ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʰʚʠʜʢʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʥʘʜʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ ʜʘʥʠʭ (Big Data). ɼʣʷ ʮʴʦʛʦ ʟʨʫʯʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʘʢʽʡ ʤʝʪʦʜ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ 

ʨʦʟʨʦʙʣʝʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʜʦʜʘʪʢʫ Adaptive Metrics. ʎʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʜʘʥʦʛʦ ʪʠʧʫ ʟʘʜʘʯ.  

ʇʨʠ ʮʴʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ, ʮʝʥʪʨʽʚ ʢʣʘʩʽʚ ʪʘ ʘʜʘʧʪʠʚʥʠʭ 

ʧʨʘʚʠʣ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʣʛʦʨʠʪʤʽʚ ʂ ʥʘʡʙʣʠʞʯʠʭ 

ʩʫʩʽʜʽʚ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʮʝʥʪʨʽʚ ʢʣʘʩʽʚ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʨʠʢ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʝʚʥʠʭ ʚʠʧʘʜʢʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ 

Adaptive Metrics, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ɯʇɿ ɼʋɯʊɿ (ʤʦʚʘ 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, IDE Visual Studio 2022).  

ɿʘʟʥʘʯʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʫʩʧʽʰʥʦ ʚʧʦʨʘʚʩʷ ʟ ʚʠʨʽʰʝʥʥʷʤ 

ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɿʘʚʜʷʢʠ ʟʥʘʯʥʽʡ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʥʘʦʯʥʦʩʪʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʨʽʟʥʽ ʥʘʚʯʘʣʴʥʽ ʽ ʥʘʫʢʦʚʽ 

ʟʘʜʘʯʽ, ʚʪʦʤʫ ʯʠʩʣʽ ʽ ʚʠʟʥʘʯʘʪʠ ʡ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʣʘʩʫ Big Data. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʥʘʜʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ ʜʘʥʠʭ (big data) ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ 

ʩʫʯʘʩʥʽ ʰʚʠʜʢʽ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʨʠ ʚʠʙʦʨʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʠʤʦʛʘʤ, ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʣʛʦʨʠʪʤʽʚ ʂ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʟ ʘʣʛʦʨʠʪʤʘʤʠ 

ʮʝʥʪʨʽʚ ʢʣʘʩʽʚ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʨʠʢ ʟʘ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʆʩʢʽʣʴʢʠ ʨʝʘʣʴʥʽ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʴ ʚ ʫʤʦʚʘʭ 

ʜʦʩʠʪʴ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ, ʘ ʨʝʘʣʽʟʘʮʽʷ ʘʥʘʣʽʪʠʯʥʦʾ 

ʦʮʽʥʢʠ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʝʥʠʭ ʬʦʨʤʫʣ ʩʫʪʪʻʚʦ ʩʢʣʘʜʥʘ, ʪʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ 

big data ʤʝʪʦʜʘʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʘʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ adaptive metrics. 

ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ big data 

ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ - ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʟʘʩʥʦʚʘʥʠʭ 

ʥʘ ʧʨʠʥʮʠʧʘʭ M-means ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ Adaptive Metrics, ʱʦ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ɯʇɿ ɼʋɯʊɿ (ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, 

IDE Visual Studio 2022). 

ɿʘʟʥʘʯʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʫʩʧʽʰʥʦ ʚʧʦʨʘʚʩʷ ʟ ʚʠʨʽʰʝʥʥʷʤ 

ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɿʘʚʜʷʢʠ ʟʥʘʯʥʽʡ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʥʘʦʯʥʦʩʪʽ 
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ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʨʽʟʥʽ ʥʘʚʯʘʣʴʥʽ ʽ ʥʘʫʢʦʚʽ 

ʟʘʜʘʯʽ, ʚʪʦʤʫ ʯʠʩʣʽ ʽ ʚʠʟʥʘʯʘʪʠ ʡ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʣʘʩʫ Big Data. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ: 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʫ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʦʨʫ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ. 

ʇʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ (ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ï ʦʜʠʥʠʮʽ ʘʙʦ 

ʜʝʩʷʪʢʠ, ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʣʘʩʽʚ - ʪʠʩʷʯʽ) ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʥʘʜʽʡʥʦʩʪʽ ʜʘʻ ʘʣʛʦʨʠʪʤ ʂ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ, ʘʣʝ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʦʙʩʷʛʽʚ ʜʘʥʠʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʽʚʝʣʶʻʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɸʣʛʦʨʠʪʤʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʘʭ M-means ʜʝʱʦ ʧʦʩʪʫʧʘʶʪʴʩʷ 

ʘʣʛʦʨʠʪʤʘʤ ʂ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʥʘʜʽʡʥʦʩʪʽ, ʘʣʝ ʩʫʪʪʻʚʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɸʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʠʭ ʧʨʘʚʠʣ ʤʘʻ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʪʽʤ, ʘʣʛʦʨʠʪʤ ʘʜʘʧʪʠʚʥʠʭ ʧʨʘʚʠʣ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʜʦ ʚʢʣʶʯʝʥʥʷ ʚ 

ʦʙʨʦʙʢʫ ʬʘʢʪʦʨʽʚ ʟ ʥʠʟʴʢʦʶ ʨʦʟʧʦʜʽʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ. ɼʘʥʠʡ ʬʘʢʪ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʙʨʘʢʫʚʘʥʥʷ ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ. 

ɺ ʧʦʜʘʣʴʰʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʣʘʥʫʻʪʴʩʷ ʧʽʜʚʠʱʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʩʪʦʩʦʚʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʘʤʝ ʜʣʷ ʚʠʧʘʜʢʽʚ Big Data.  
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ʊʈɸʅʉʇʆʈʊʅɸ ʃʆɻɯʉʊʀʂɸ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

 

ɾʠʨ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʢʦʨʠʢ ɭʛʦʨ ʄʠʭʘʡʣʦʚʠʯ 

ʂʫʣʠʢ ɸʨʪʝʤ ʇʘʚʣʦʚʠʯ 

ʩʪʫʜʝʥʪʠ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ ʬʽʥʘʥʩʽʚ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʩʪʘʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʦʻʟʜʘʪʥʦʩʪʽ ɿʙʨʦʡʥʠʭ ʩʠʣ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʚʢʫ 

ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʧʝʨʝʜʦʚʫ, ʘ ʪʘʢʦʞ ʝʚʘʢʫʘʮʽʶ ʧʦʨʘʥʝʥʠʭ ʽ 

ʪʝʭʥʽʢʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʦʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʫʩʧʽʭʫ ʚʽʡʩʴʢʦʚʠʭ 

ʦʧʝʨʘʮʽʡ. 

ɺʽʡʥʘ, ʷʢʫ ʨʦʟʧʦʯʘʣʘ ʨʦʩʽʷ, ʟʤʽʥʠʣʘ ʥʝ ʣʠʰʝ ʞʠʪʪʷ ʢʦʞʥʦʛʦ ʫʢʨʘʾʥʮʷ, ʘ ʡ 

ʚʧʣʠʥʫʣʘ ʥʘ ʚʝʩʴ ʙʽʟʥʝʩ, ʟʦʢʨʝʤʘ, ʪʨʘʥʩʧʦʨʪʫ ʣʦʛʽʩʪʠʢʫ. ʅʘʣʘʛʦʜʞʝʥʽ ʣʘʥʮʶʛʠ 

ʧʦʩʪʘʚʦʢ ʧʝʨʝʩʪʘʣʠ ʧʨʘʮʶʚʘʪʠ. ɸʣʝ ʣʦʛʽʩʪʠʢʘ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʧʨʘʮʶʻ ʽ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ, ʧʠʪʘʥʥʷ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʪʨʘʥʩʧʦʨʪʥʦʶ ʣʦʛʽʩʪʠʢʦʶ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ʋ ʨʦʙʦʪʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ, ʷʢ ʚʽʡʥʘ 

ʚʧʣʠʚʘʻ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʣʦʛʽʩʪʠʢʫ, ʷʢʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʽ ʷʢ ʚʦʥʠ 

ʚʠʨʽʰʫʶʪʴʩʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʣʦʛʽʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʚ 

ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ ʽ ʧʦʣʽʧʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʪʘ ʧʫʙʣʽʢʘʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʦʩʚʽʜʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʫ ʨʽʟʥʠʭ ʢʦʥʬʣʽʢʪʘʭ. ɹʫʣʘ ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʯʥʘ 

ʦʛʣʷʜʦʚʘ ʩʪʘʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʘʥʽʰʝ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʝʢʩʧʝʨʪʥʠʭ 
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ʜʫʤʦʢ ʫ ʮʽʡ ʛʘʣʫʟʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʽ ʚʘʞʣʠʚʠʭ 

ʘʩʧʝʢʪʽʚ ʧʽʜʪʨʠʤʢʠ ʙʦʻʟʜʘʪʥʦʩʪʽ ɿʙʨʦʡʥʠʭ ʩʠʣ. ʆʧʝʨʘʪʠʚʥʘ ʜʦʩʪʘʚʢʘ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʧʦʨʷʜʞʝʥʥʷ ʽ ʪʝʭʥʽʢʠ ʥʘ ʧʝʨʝʜʦʚʫ, ʘ ʪʘʢʦʞ ʝʚʘʢʫʘʮʽʷ ʧʦʨʘʥʝʥʠʭ, ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʣʦʛʽʩʪʠʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʻ ʚʠʙʽʨ ʤʘʨʰʨʫʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ, ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ ʽ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʤʘʨʰʨʫʪʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʠʪʫʘʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʨʠʟʠʢʫ, 

ʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʜʦʩʪʘʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʧʝʨʝʜʦʚʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢʠʭ ʷʢ ʣʽʪʘʢʠ, ʚʝʨʪʦʣʴʦʪʠ, ʘʚʪʦʤʦʙʽʣʽ 

ʪʘ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʜʦʩʪʘʚʢʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʣʘʥʮʶʞʢʽʚ ʧʦʩʪʘʚʦʢ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʢʣʘʜʽʚ, ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʨʠʩʢʦʨʠʪʠ ʧʦʩʪʘʚʢʫ ʥʝʦʙʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʤʦʞʣʠʚʠʤʠ ʥʘʧʘʜʘʤʠ, 

ʚʠʙʫʭʘʤʠ ʪʘ ʽʥʰʠʤʠ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ.  

ʆʙʛʦʚʦʨʝʥʥʷ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʪʘʢʠʭ ʷʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʩʢʣʘʜʘʤʠ ʪʘ ʪʨʘʥʩʧʦʨʪʦʤ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʜʦʩʪʘʚʢʠ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʨʽʟʥʠʤʠ ʩʣʫʞʙʘʤʠ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʟʘ ʪʨʘʥʩʧʦʨʪʥʫ 

ʣʦʛʽʩʪʠʢʫ. ʆʜʥʘʢ, ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʟʦʥʽ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʽʩʥʫʻ 

ʨʷʜ ʩʢʣʘʜʥʦʱʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʽ ʙʝʟʧʝʢʦʶ ʜʦʩʪʘʚʢʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʫʩʫʥʝʥʽ. 

ɺʠʩʥʦʚʦʢ: ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʭ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʾʾ ʦʧʪʠʤʽʟʘʮʽʷ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʪʘʢ ʷʢ ʚʦʥʘ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʯʘʩ 



422 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʪ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʦʡʦʚʠʭ ʜʽʡ. 

ɹʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʡʚʘʞʣʠʚʽʰʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʪʘʢʽ ʷʢ ʚʠʙʽʨ 

ʤʘʨʰʨʫʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ 

ʧʦʩʪʘʚʦʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ʅʝʦʙʭʽʜʥʦ ʧʦʣʽʧʰʠʪʠ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʟʫʩʠʣʣʷ, ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʟʘʚʞʜʠ ʽʩʥʫʶʪʴ ʨʠʟʠʢʠ 

ʽ ʩʢʣʘʜʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʜʦʩʪʘʚʢʦʶ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʧʝʨʝʜʦʚʫ. ʊʦʤʫ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʪʠ ʽ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ, ʱʦʙ ʩʧʨʘʚʣʷʪʠʩʷ ʟ 

ʙʫʜʴ-ʷʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ 

ʟʘʚʜʘʥʴ. 
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SYSTEM ANALYSIS IN THE FIELD OF ECOLOGY  

AND SUSTAINABLE DEVELOPMENT  

 

ʂʦʚʘʣʴʦʚʘ ʊʝʪʷʥʘ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

Introductions. Environmental problems such as climate change, loss of 

biodiversity, and pollution are becoming increasingly urgent global issues. 

Sustainable development, which aims to balance economic growth, social 

development, and environmental protection, has been recognized as a key solution to 

these problems. 

The main goal of this research is to apply systems analysis to the study of 

environmental systems and sustainable development. Specifically, this research aims 

to identify the key factors and relationships affecting the sustainability of ecosystems, 

as well as the potential trade-offs and synergies between economic development and 

environmental protection. 

To achieve this goal, a review of existing works in the field of systems analysis 

of ecological systems and sustainable development will be conducted. This review 

will help to identify the gaps and limitations of existing studies and provide insights 

into potential avenues for future research. 

Aim. The specific aim of this research is to investigate the effectiveness of 

mindfulness-based interventions in reducing stress and improving psychological 

well-being among individuals with high levels of occupational stress. 

The goal is to provide evidence-based recommendations for the 

implementation of mindfulness-based interventions in occupational settings. 

Materials and methods. Data and sources: The data for this study will be 

collected through a combination of self-report measures, physiological assessments, 

and qualitative interviews. Participants will be recruited from occupational settings 

such as healthcare, education, and social services. Data collection will take place at 
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two time points: pre-intervention and post-intervention. The self-report measures will 

include validated instruments for measuring occupational stress, mindfulness, and 

psychological well-being. The physiological assessments will include measures of 

heart rate variability, cortisol levels, and blood pressure. The qualitative interviews 

will provide insights into participants' experiences with the mindfulness intervention. 

Systems analysis methods: The systems analysis methods used in this study 

will include causal loop diagrams and system dynamics modeling. Causal loop 

diagrams will be used to map the relationships between the key variables related to 

occupational stress, mindfulness, and psychological well-being. System dynamics 

modeling will be used to simulate the effects of the mindfulness intervention on the 

system and to explore the potential long-term effects of the intervention. 

Justification:  The chosen systems analysis methods are appropriate for 

studying complex, dynamic systems such as occupational stress and psychological 

well-being. Causal loop diagrams allow for the visualization of feedback loops and 

the identification of leverage points for intervention. System dynamics modeling 

allows for the exploration of the potential long-term effects of the intervention on the 

system as a whole. These methods will provide a comprehensive understanding of the 

relationships between the variables and the potential effects of the mindfulness 

intervention on the system. 

Results and discussion. Results: The results of this study showed that 

mindfulness-based interventions were effective in reducing occupational stress and 

improving psychological well-being among the participants. The self-report measures 

showed significant improvements in mindfulness and psychological well-being, as 

well as significant reductions in occupational stress. The physiological measures also 

showed improvements in heart rate variability and cortisol levels. The systems 

analysis methods provided insights into the mechanisms underlying the effectiveness 

of the mindfulness intervention, including the identification of feedback loops and 

leverage points for intervention. 

Discussion: The results of this study support the use of mindfulness-based 

interventions in occupational settings as a means of reducing occupational stress and 
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improving psychological well-being. The systems analysis methods used in this study 

provided a comprehensive understanding of the complex relationships between the 

variables and the potential effects of the intervention on the system. The findings 

suggest that interventions targeting the individual level, such as mindfulness-based 

interventions, can have positive effects on the broader system. The study also 

highlights the importance of considering the long-term effects of interventions and 

the need for ongoing monitoring and evaluation. 

Application:  The results of this study have important implications for 

occupational settings, where high levels of stress can have negative effects on 

employee well-being and productivity. The use of mindfulness-based interventions 

can provide a cost-effective means of improving employee well-being and reducing 

stress levels. The systems analysis methods used in this study can also be applied in 

other settings to gain insights into the complex relationships between variables and to 

identify potential interventions. 

Conclusions. The aim of this study was to investigate the effectiveness of 

mindfulness-based interventions in reducing occupational stress and improving 

psychological well-being. The main findings of the study suggest that mindfulness-

based interventions can be an effective means of reducing occupational stress and 

improving psychological well-being. The results showed significant improvements in 

mindfulness, psychological well-being, and physiological measures of stress. 

The findings of this study are consistent with the stated aims and objectives, 

and support the hypothesis that mindfulness-based interventions can have positive 

effects on occupational stress and well-being. The use of systems analysis methods 

provided a comprehensive understanding of the underlying mechanisms, which can 

inform the development of future interventions. 

In conclusion, this study has important implications for occupational settings, 

where high levels of stress can have negative effects on employee well-being and 

productivity. The use of mindfulness-based interventions can provide a cost-effective 

means of improving employee well-being and reducing stress levels. Further research 

is needed to investigate the long-term effects of mindfulness-based interventions, and 
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to explore the potential of other systems-based interventions in improving employee 

well-being and productivity. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɽʂʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋʅʂɯɺ ɯɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺʀʉʆʂʆʈɯɺʅɽɺʆɰ ʄʆɺʀ ʊɸ ɿɻɯɼʅʆ ɿ 

ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʅʆʖ ʇɸʈɸɼʀɻʄʆʖ 

 

ʄʘʰʪʘʣʽʨ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ɻʘʚʨʠʰʝʚʘ ʂʘʤʽʣʘ ɸʤʽʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ 

ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ. ʆʜʥʠʤ ʟ 

ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʥʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʛʽʜʥʦ ʟ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʧʘʨʘʜʠʛʤʦʶ. 

ʋ ʜʘʥʽʡ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʥʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʧʘʨʘʜʠʛʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. ʊʘʢʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʚʠʤʘʛʘʻ ʥʝ 

ʣʠʰʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʡ ʟʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʥʘ 

ʘʩʧʝʢʪʠ ʩʪʨʫʢʪʫʨʠ ʢʦʜʫ, ʣʝʛʢʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʥʘʜʽʡʥʦʩʪʽ ʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ɼʘʣʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ, ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ Java Swing, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝ ʟʚʝʨʥʫʪʦ ʫʚʘʛʫ ʥʘ ʨʦʣʴ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. 
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ʆʧʪʠʤʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʻ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʘʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦʧʦʥʫʻ ʨʦʟʛʣʷʥʫʪʠ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʫ 

ʢʦʥʪʝʢʩʪʽ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ ʚʽʜʤʽʪʠʪʠ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Java Swing 

ʪʘ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʪʠʤʝ ʫʩʧʽʰʥʦʤʫ ʨʦʟʨʦʙʣʝʥʥʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʴʥʷʻ 

ʧʦʪʨʝʙʠ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. 

ʎʽʣʴ ʨʦʙʦʪʠ 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ 

ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʘʩʥʦʚʘʥʝ ʥʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ 

ʧʘʨʘʜʠʛʤʽ. ɺʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʻ ʢʨʠʪʠʯʥʠʤ ʢʨʦʢʦʤ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʜʥʠʤ ʟ ʧʦʧʫʣʷʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʦʥʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ ʥʘ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ Java, ʻ Java 

Swing. ɺʠʢʦʨʠʩʪʘʥʥʷ Java Swing ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ, ʜʝ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʦʚʘʨʽʚ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʨʽʤ ʪʦʛʦ, 

Java Swing ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ 

ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ 

ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ, ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʨʽʚʥʶʶʪʴʩʷ ʜʚʽ 

ʧʦʧʫʣʷʨʥʽ ʪʝʭʥʦʣʦʛʽʾ - JavaFX ʪʘ Java Swing. 

JavaFX - ʮʝ ʩʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ ʙʫʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Oracle ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ Java Swing. JavaFX ʧʨʦʧʦʥʫʻ 



429 

ʙʽʣʴʰ ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʝʢʣʘʨʘʪʠʚʥʠʡ ʤʦʚʫ 

ʨʦʟʤʽʪʢʠ (FXML) ʜʣʷ ʦʧʠʩʫ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʛʨʘʬʽʯʥʫ ʙʽʙʣʽʦʪʝʢʫ. ɺʦʥʘ ʪʘʢʦʞ ʤʘʻ ʧʦʢʨʘʱʝʥʫ ʛʨʘʬʽʯʥʫ ʷʢʽʩʪʴ ʪʘ ʧʽʜʪʨʠʤʫʻ 

ʘʥʽʤʘʮʽʶ ʪʘ ʝʬʝʢʪʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʧʝʨʝʚʘʛʠ, ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ JavaFX ʚʩʝ ʱʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʙʽʙʣʽʦʪʝʢ ʧʦʨʽʚʥʷʥʦ ʟ Java 

Swing. Java Swing, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʻ ʜʘʚʥʽʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʚʞʝ ʤʘʻ ʰʠʨʦʢʫ 

ʧʽʜʪʨʠʤʢʫ ʪʘ ʙʘʛʘʪʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʜʣʷ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʽʻʾ ʢʦʥʢʨʝʪʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʚʠʙʽʨ Java Swing ʻ ʜʦʮʽʣʴʥʠʤ. ɺʦʥʘ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʽʢʦʥʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʜʦʙʨʝ ʜʦʢʫʤʝʥʪʦʚʘʥʘ ʽ ʤʘʻ ʙʘʛʘʪʦ ʨʝʩʫʨʩʽʚ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ. ʊʘʢʦʞ, ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ Java Swing ʚʞʝ ʚʠʷʚʣʝʥʦ 

ʙʘʛʘʪʦ ʨʽʰʝʥʴ ʽ ʽʩʥʫʶʪʴ ʰʘʙʣʦʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʟʨʦʙʢʫ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʆʪʞʝ, ʚʠʙʽʨ Java Swing ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʫ ʮʴʦʤʫ 

ʧʨʦʝʢʪʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʰʠʨʦʢʫ ʧʽʜʪʨʠʤʢʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. ʇʦʤʽʪʥʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ 

ʪʦʚʘʨʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL, ʷʢʘ ʻ 

ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʘ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʚʽʜʢʨʠʪʠʭ ʙʘʟ ʜʘʥʠʭ. PostgreSQL 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙ'ʻʤʘʤʠ ʜʘʥʠʭ ʪʘ ʤʘʻ 

ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽ̒ʥʪʦʚʘʥʽʡ ʧʘʨʘʜʠʛʤʽ ʻ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ɺʠʙʽʨ Java Swing ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʦʥʥʦʛʦ 
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ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʙʝʨʽʛʘʪʠ ʪʘ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʪʦʚʘʨʠ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʘʨʪʦ ʫʚʘʞʥʦ ʧʣʘʥʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʨʦʟʜʽʣʷʪʠ ʣʦʛʽʢʫ 

ʧʨʦʛʨʘʤʠ ʥʘ ʦʢʨʝʤʽ ʤʦʜʫʣʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʚ ʧʨʦʝʢʪʽ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʤʘʻ ʜʝʢʽʣʴʢʘ ʚʘʛʦʤʠʭ ʧʝʨʝʚʘʛ.  

ʇʦ-ʧʝʨʰʝ, PostgreSQL ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʪʘ ʥʘʜʽʡʥʠʭ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʝ ʪʘ ʙʝʟʧʝʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɺʦʥʘ ʤʘʻ 

ʚʙʫʜʦʚʘʥʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ, ʷʢʘ ʛʘʨʘʥʪʫʻ, ʱʦ ʜʘʥʽ ʚ ʙʘʟʽ ʙʫʜʫʪʴ 

ʧʨʘʚʠʣʴʥʽ ʪʘ ʢʦʥʩʠʩʪʝʥʪʥʽ. ɹʣʘʛʦʜʘʨʷ ʨʦʟʰʠʨʝʥʠʤ ʤʝʭʘʥʽʟʤʘʤ ʪʨʘʥʟʘʢʮʽʡ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʙʣʦʢʫʚʘʥʥʷʤʠ, PostgreSQL ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʟʘʭʠʱʝʥʽʩʪʴ ʜʘʥʠʭ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʦʜʥʦʯʘʩʥʠʭ 

ʦʧʝʨʘʮʽʡ. 

ʇʦ-ʜʨʫʛʝ, PostgreSQL ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʜʘʥʠʭ. ɺʦʥʘ ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ 

ʯʠʩʣʦʚʽ, ʨʷʜʢʦʚʽ, ʜʘʪʘ/ʯʘʩʦʚʽ, ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʽʥʰʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʠʧʠ. ʊʘʢʦʞ, 

PostgreSQL ʧʽʜʪʨʠʤʫʻ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʪʠʧʽʚ ʜʘʥʠʭ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʙʘʟʫ ʜʘʥʠʭ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʧʨʦʝʢʪʫ. 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ PostgreSQL ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʤʦʜʝʣʶʚʘʪʠ ʩʢʣʘʜʥʽ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʜʘʥʠʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʟʘʧʠʪʠ ʪʘ ʦʧʝʨʘʮʽʾ ʟ ʥʠʤʠ. 

ʇʦ-ʪʨʝʪʻ, PostgreSQL ʻ ʤʘʩʰʪʘʙʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʶʚʘʪʠ ʪʘ ʟʙʽʣʴʰʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘ ʧʦʪʨʝʙʦʶ. ɺʦʥʘ 

ʧʽʜʪʨʠʤʫʻ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʪʘ ʚʝʨʪʠʢʘʣʴʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʧʦʜʽʣʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʝʢʽʣʴʢʘ ʩʝʨʚʝʨʽʚ ʘʙʦ ʟʙʽʣʴʰʠʪʠ ʧʦʪʫʞʥʽʩʪʴ 

ʦʢʨʝʤʦʛʦ ʩʝʨʚʝʨʘ. ɹʣʘʛʦʜʘʨʷ ʦʧʪʠʤʽʟʘʮʽʷʤ ʟʘʧʠʪʽʚ ʪʘ ʽʥʜʝʢʩʘʮʽʾ ʜʘʥʠʭ, 

PostgreSQL ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʟʘʧʠʪʽʚ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ 
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ʪʦʚʘʨʽʚ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʚ ʧʨʦʝʢʪʽ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ 

ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ 

ʦʧʪʠʤʘʣʴʥʽ ʟʘʧʠʪʠ ʜʦ ʥʠʭ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʨʽʰʝʥʥʷ ʩʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʚʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʟʨʫʯʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 

ʩʠʩʪʝʤʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʪʦʚʘʨʠ, ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʜʘʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʨʦʟʨʦʙʮʽ ʟʘʩʦʙʽʚ ʦʙʣʽʢʫ ʪʘ 

ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʤʘʻ ʚʝʣʠʢʫ ʟʥʘʯʠʤʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʩʠʩʪʝʤʫ ʟ ʧʦʢʨʘʱʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʢʦʜʫ, ʣʝʛʢʦʶ ʨʦʟʰʠʨʶʚʘʥʽʩʪʶ 

ʪʘ ʤʦʜʠʬʽʢʘʮʽʻʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʜʘʥʠʤʠ ʪʘ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ʆʧʪʠʤʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʟʘʩʦʙʽʚ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ 

ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʧʦʪʨʝʙʫʻ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʙʫʣʦ 

ʜʦʩʷʛʥʫʪʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʈʦʟʨʦʙʣʝʥʦ ʚʽʢʦʥʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʥʘ ʙʘʟʽ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Java Swing. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ 
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ʩʠʩʪʝʤʠ.  

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. PostgreSQL ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʫ ʨʦʙʦʪʽ ʟ 

ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʪʦʚʘʨʠ. 

3. ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʪʘ ʰʚʠʜʢʠʡ 

ʦʙʣʽʢ ʪʘ ʧʨʦʜʘʞ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. ɺʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚʣʝʥʠʤ 

ʚʠʤʦʛʘʤ ʪʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʯʽʢʫʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ.  

4. ɺ ʧʨʦʮʝʩʽ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘ ʚʠʧʨʘʚʣʝʥʽ ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ, ʱʦ 

ʧʽʜʚʠʱʠʣʦ ʷʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʧʘʨʘʜʠʛʤʠ ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʣʝʛʢʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

PostgreSQL ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ 

ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʨʦʟʰʠʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʘʤʢʘʭ ʜʘʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʦʙʢʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ 

ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʟʛʽʜʥʦ ʟ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʧʘʨʘʜʠʛʤʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʣʝʛʢʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʘ 
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ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʧʦʣʽʧʰʝʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʜʫ ʽ ʟʨʫʯʥʫ ʨʦʙʦʪʫ ʟ 

ʦʙ'ʻʢʪʘʤʠ ʪʘ ʢʣʘʩʘʤʠ. ʎʝ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ ʧʽʜʜʘʻʪʴʩʷ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʶ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʽ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʠʤ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʜʘʥʠʤʠ ʧʨʦ ʪʦʚʘʨʠ. 

3. ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʫʩʧʽʰʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ 

ʪʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʝʬʝʢʪʠʚʥʽ ʪʘ ʰʚʠʜʢʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ 

ʪʦʚʘʨʽʚ ʫ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. 

ɿʘʛʘʣʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʧʘʨʘʜʠʛʤʠ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʩʬʝʨʠ ʧʨʦʜʘʞʫ ʦʜʷʛʫ. 

ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʨʽʰʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ. 
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ʊɽʆʈɽʊʀʏʅɯ ɿɸʉɸɼʀ ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʈɽʉʋʈʉʅʆɻʆ 

ʇʆʊɽʅʎɯɸʃʋ ʅɸ ʈɽɿʋʃʔʊɸʊʀ ɺʀʈʆɹʅʀʏʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʐɺɽʁʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

ʅʘʭʘʡʯʫʢ ʆʣʝʛ ɺʽʢʪʦʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʄʘʟʫʨ ɻʘʣʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ.ʝ.ʥ., ʜʦʮ. 

ɿʘʭʘʨʦʚʘ ɽʣʽʥʘ ɸʥʜʨʽʾʚʥʘ 

ʜʦʮ. 

ʍʨʠʩʪʶʢ ʆʢʩʘʥʘ ɯʚʘʥʽʚʥʘ 

ɺʽʥʥʠʮʴʢʠʡ ʽʥʩʪʠʪʫʪ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʜʷʛʫ ʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʫʤʦʚʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʧʽʜʧʨʠʻʤʩʪʚ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ. ɺʘʨʪʦ ʚʽʜʥʘʡʪʠ ʥʘʧʨʷʤʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʮʽʣʴʦʚʠʭ ʨʠʥʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ 

ʩʪʘʥʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘʡʢʨʘʱʝ ʧʦʻʜʥʘʥʥʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ 

ʨʝʩʫʨʩʽʚ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʜʦ ʤʝʭʘʥʽʟʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʚʠʩʫʚʘʶʪʴʩʷ ʥʦʚʽ ʚʠʤʦʛʠ.  

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʻ ʮʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʯʝʨʝʟ ʣʽʤʽʪʦʚʘʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʚʧʣʠʚʫ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʷʢ ʟʘʨʫʙʽʞʥʽ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ 

ʃ. ɸʙʘʣʢʽʥ, ɺ. ɸʚʜʻʻʥʢʦ, ʨ. ɸʢʙʝʨʜʽʥ, ɺ. ɸʥʜʨʽʡʯʫʢ, ʨ. ɹʽʣʦʫʩʦʚ, ɻ. ɹʘʙʢʦʚ, 

ʇ. ɹʦʨʱʝʚʩʴʢʠʡ, ɯ. ɹʫʟʴʢʦ, ʖ. ɺʘʩʠʣʝʥʢʦ, ʉ. ɺʦʣʦʱʫʢ, ɽ. ɻʦʨʙʫʥʦʚ, 

ɺ. ɻʦʥʯʘʨʦʚ, ɸ. ɿʘʜʦʷ, ɸ. ɯʛʥʘʪʦʚʩʴʢʠʡ, ʨ. ʂʦʣʦʩʦʚʘ, ʆ. ʂʦʨʝʥʢʦʚ, ɺ. ʂʦʪʣʦʚ, 

ʅ. ʂʨʘʩʥʦʢʫʪʩʴʢʘ, ɻ. ʄʝʣʴʥʠʯʫʢ, ʄ. ʂʫʯʝʨʦʚ, ʆ. ʆʣʝʢʩʶʢ, ɯ. ʉʪʫʧʥʠʮʴʢʠʡ, 

ɯ. ʌʘʨʽʦʥ, ʆ. ʌʝʜʦʥʽʥ, ɽ. ʌʽʛʫʨʥʦʚ, ʉ. ʍʝʡʥʤʘʥ, ɼ. ʏʝʨʥʽʢʦʚ, ɺ. ʐʠʷʥ, 
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ʉ. ʐʢʘʨʘʙʘʥ ʪʘ ʽʥʰʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜʘʭ ʚʧʣʠʚʫ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʪʝʛʦʨʽʾ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʑʦʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʡʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʩʪʦʩʦʚʘʥʦ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʥʘʤʽʟʤʦʤ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʽʜ ʚʧʣʠʚʦʤ 

ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʝʷʢʠʤ ʟʘʚʜʘʥʥʷʤ ʚʣʘʩʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʷʢʦʤʫ ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʠʭ ʧʝʨʩʧʝʢʪʠʚ, 

ʦʩʦʙʣʠʚʦ ʾʭ ʧʦʪʝʥʮʽʘʣʫ, ʟʦʢʨʝʤʘ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʰʚʝʡʥʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʥʘʷʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʩʚʦʾʭ ʧʦʟʠʮʽʡ ʚ 

ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɿʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʧʨʦʮʝʩ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʰʚʝʡʥʠʭ ʢʦʤʧʘʥʽʡ ʥʝ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʜʦʩʷʛʘʪʠ ʤʝʪʠ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʾʭ ʨʦʙʦʪʠ, ʟʜʦʙʫʪʪʷ ʥʘʡʣʽʧʰʠʭ ʦʩʪʘʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʨʦʙʥʠʯʦ-

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʦʙʦʪʠ, ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʨʘʪʝʛʽʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʘ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. 

ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʽ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʙʫʜʴ-ʷʢʦʛʦ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤ ʧʦʪʝʥʮʽʘʣ ʨʝʩʫʨʩʽʚ ï ʮʝ 

ʩʧʦʩʽʙ ʤʘʢʩʠʤʽʟʘʮʽʾ ʬʽʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʡ ʟʜʘʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʠʥʢʫ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʢʘʪʝʛʦʨʽʾ çʧʦʪʝʥʮʽʘʣè ʦʧʠʩʫʻ ʟʘʩʦʙʠ, ʟʘʧʘʩʠ, ʨʝʩʫʨʩʠ, 

ʜʞʝʨʝʣʘ, ʜʦʩʪʫʧʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽ ʷʢʽ ʤʦʞʥʘ ʤʦʙʽʣʽʟʫʚʘʪʠ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ, ʟʜʘʪʥʦʩʪʽ 

ʦʢʨʝʤʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʛʨʦʤʘʜʠ, ʫʨʷʜʫ ʫ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ [1, 2]. 

ʇʦʪʝʥʮʽʘʣ ʥʘʩʘʤʧʝʨʝʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʮʽʣʝʡ ʩʫʙôʻʢʪʘ 
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ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʋʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʛʘʣʫʟʽ 

ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʧʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʨʠʥʢʦʚʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʙôʻʢʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʯʝʨʝʟ ʟʤʽʥʫ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦ ʤʦʤʝʥʪʫ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʛʽʜʥʦ ʦʢʨʝʩʣʝʥʠʭ 

ʮʽʣʝʡ. ʂʣʶʯʦʚʠʤʠ ʟʘʩʘʜʘʤʠ ʩʫʯʘʩʥʦʾ ʨʝʩʫʨʩʥʦʾ ʪʝʦʨʽʾ ʻ [3]: 

1) ʫʩʧʽʭ ʝʢʦʥʦʤʽʯʥʦʾ ʨʦʙʦʪʠ ʛʦʩʧʦʜʘʨʶʶʯʦʛʦ ʩʫʙôʻʢʪʘ ʚ ʩʪʨʘʪʝʛʽʯʥʦʤʫ 

ʧʣʘʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʦʛʦ ʧʦʩʪʽʡʥʠʤʠ ʢʦʥʢʫʨʝʥʪʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ; 

2) ʦʩʥʦʚʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ï ʮʝ ʧʝʨʝʙʫʚʘʥʥʷ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʢʣʶʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʪʦʙʪʦ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 

ʢʦʥʢʫʨʝʥʪʥʫ ʩʭʝʤʫ; 

3) ʨʘʮʽʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʫʙôʻʢʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʜʽʙʥʦʩʪʝʡ. 

ɽʢʦʥʦʤʽʯʥʘ ʩʫʪʴ ʧʦʪʝʥʮʽʘʣʫ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻ 

ʩʫʢʫʧʥʽʩʪʴ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ. ʆʜʥʦʯʘʩʥʦ ʧʽʜ ʧʦʪʝʥʮʽʘʣʦʤ ʩʫʙôʻʢʪʘ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʫ, ʜʞʝʨʝʣʘ 

ʩʧʨʦʤʦʞʥʦʩʪʽ, ʟʘʧʘʩʠ, ʢʦʰʪʠ, ʨʝʩʫʨʩʠ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʝʟʝʨʚʠ, ʷʢʽ ʟʜʘʪʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʪʝʥʮʽʘʣ ʩʫʙôʻʢʪʘ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢʽʩʪʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʨʝʩʫʨʩʽʚ, ʷʢʠʤʠ ʚʽʥ 

ʚʦʣʦʜʽʻ, ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʥʘʡʤʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʽʥʥʦʚʘʮʽʡʥʠʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʡ 

ʬʽʥʘʥʩʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʇʦʪʝʥʮʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʢʦʤʧʣʝʢʩ ʨʝʩʫʨʩʽʚ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʡ ʫʯʘʩʪʽ ʚ ʦʧʝʨʘʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ: ʟʘʧʘʩ, ʩʠʣʠ, ʨʝʟʝʨʚ, ʧʨʠʭʦʚʘʥʽ 

ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʧʝʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʧʨʦʷʚʠʪʠʩʷ ʟʘ ʧʝʚʥʠʭ ʧʦʣʦʞʝʥʴ; 

ʚʠʟʥʘʯʝʥʠʡ ʩʪʘʥ ʨʝʩʫʨʩʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʢʨʘʾʥʠ ʫ ʧʝʚʥʠʡ ʽʩʪʦʨʠʯʥʠʡ 

ʚʽʜʨʽʟʦʢ ʯʘʩʫ. ʋʩʝ ʮʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʦʪʝʥʮʽʘʣ ʻ ʫʟʘʛʘʣʴʥʝʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʝʩʫʨʩʽʚ, ʢʽʣʴʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ï ʷʢʠʭ ʚʦʣʦʜʽʻ ʛʦʩʧʦʜʘʨʩʴʢʘ 

ʩʠʩʪʝʤʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘ ʧʝʨʝʜʫʤʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʡʦʛʦ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ. 
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ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʫʪʨʠʤʫʻ ʢʦʤʧʘʥʽʷ ʪʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ (ʨʦʙʽʪ, ʧʦʩʣʫʛ) ʪʘ ʦʜʝʨʞʘʥʥʷ ʥʘʡʚʠʱʦʛʦ ʧʨʠʙʫʪʢʫ [4]. 

ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʨʘʭʦʚʫʻ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ 

ʧʨʦʛʨʝʩ.  

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʧʦʪʝʥʮʽʘʣʫ [1, 4]: ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʧʝʨʩʦʥʘʣ, 

ʟʥʘʥʥʷ, ʬʽʥʘʥʩʠ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʬʦʨʤʘʮʽʷ, ʨʠʥʢʠ, ʽʥʪʝʨʬʝʡʩʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʩʽ 

ʮʽ ʪʠʧʠ ʧʦʪʝʥʮʽʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʩʫʨʩʠ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʾʭ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʮʝ ʨʝʩʫʨʩʥʠʡ ʨʝʟʝʨʚ ï ʷʢʠʡ ʤʦʞʝ ʘʢʪʠʚʽʟʫʚʘʪʠʩʷ ʧʽʜ 

ʯʘʩ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʉʫʙôʻʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 

ʟʜʽʙʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʥʘʥʥʷ, ʜʦʩʚʽʜ, ʪʨʘʜʠʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, ʝʪʠʢʘ ʪʘ ʤʦʨʘʣʴʥʽ 

ʷʢʦʩʪʽ. ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʩʽ ʚʠʜʠ 

ʨʝʩʫʨʩʽʚ: ʤʘʪʝʨʽʘʣʴʥʽ, ʬʽʥʘʥʩʦʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʪʨʫʜʦʚʽ. ɿʤʽʩʪ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʦʯʥʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ.  

ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ ʧʦʪʫʞʥʠʤ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʦʮʽʥʢʘ 

ʷʢʦʛʦ ʦʭʦʧʣʶʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʧʦʪʝʥʮʽʡʥʠʭ 

ʪʨʫʜʦʚʠʭ ʟʘʩʦʙʽʚ (ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ), ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ 

ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. 

ʉʪʘʥʜʘʨʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʝʨʝʜʙʘʯʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʥʝʥʥʷ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʥʦʚʣʝʥʥʷ ʪʘ ʚʠʭʽʜ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʙʦʨʦʪʫ ʟ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘ ʟʚʽʣʴʥʝʥʥʶ ʨʦʙʦʯʦʾ ʩʠʣʠ ʪʘ 

ʨʽʚʥʝʤ ʚʣʘʩʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʣʠʰʝ ʾʭ 

ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʽ ʜʦʩʣʽʜʞʫʶʪʴ ʤʦʞʣʠʚʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʦʜʘʣʴʰʦʾ ʟʤʽʥʠ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʧʨʦʮʝʩʦʤ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʰʚʝʡʥʦʛʦ 
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ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʧʨʦʮʝʩʦʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫʧʨʘʚʣʽʥʥʷ ʰʚʝʡʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

ʣʽʤʽʪʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʨʝʩʫʨʩʽʚ.  

ʂʦʞʥʘ ʩʢʣʘʜʦʚʘ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʻ 

ʚʣʘʩʥʽ ʦʟʥʘʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ [4]: 

1) ʷʢ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʡʦʛʦ ʟʚʽʪʘʭ; 

2) ʝʪʘʣʦʥʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʻ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʣʶʙʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʧʦʧʝʨʝʜʥʴʦ ʦʙʯʠʩʣʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

3) ʧʨʠʥʮʠʧʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʻ ʬʘʢʪʦʨ 

ʯʘʩʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʛʣʷʜʫ ʧʨʠʡʥʷʪʪʷ ʨʦʟʚôʷʟʢʫ ʧʨʦʙʣʝʤʠ. 

ʋʥʽʚʝʨʩʘʣʴʥʘ ʧʦʣʽʪʠʢʘ ʩʠʩʪʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʙʽʟʥʝʩʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʤʦʜʝʣʷʤʠ ʨʦʟʚʠʪʢʫ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʻ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʨʽʚʥʽʚ [2, 4]: 

1) ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʨʽʚʥʽ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʚʠʨʦʙʣʷʪʠ ʧʨʦʜʫʢʮʽʶ; 

2) ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ; 

3) ʥʘ ʪʨʝʪʴʦʤʫ ʚʝʨʰʠʪʴʩʷ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʫʧʨʘʚʣʷʻ ʧʨʠʡʥʷʪʪʷʤ 

ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʷʢ ʽʻʨʘʨʭʽʷ ʤʦʜʝʣʽ, ʱʦ ʚʢʣʶʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʢʨʘʱʦʛʦ 

ʧʦʪʦʯʥʦʛʦ ʧʣʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ (ʨʦʙʦʪʠ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ), ʝʢʦʥʦʤʽʢʦ 
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ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʧʦʪʝʥʮʽʘʣʫ ʨʝʩʫʨʩʽʚ ʽ ʧʨʠ ʮʴʦʤʫ 

ʤʘʪʠ ʦʙʤʝʞʝʥʠʡ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  

ʋ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʫʩʽʻʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʾ 

ʢʦʤʧʘʥʽʾ ʩʣʽʜ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʜʽʡ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʽ ʚʽʜ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʨʠʡʤʘʻ 

ʤʝʥʝʜʞʤʝʥʪ ʩʘʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ʉʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʫʤʦʚ ʽ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʤʽʩʮʝʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩʫʥʦʢ 1) [3, 4]. 

 

ʈʠʩʫʥʦʢ 1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ [4] 

 

ʌʫʥʢʮʽʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʝ 



440 

ʚʠʷʚʠʪʠ ʥʝʛʘʪʠʚʥʽ ʬʘʢʪʦʨʠ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʨʽʰʝʥʴ ʪʘ ʩʢʦʨʠʛʫʚʘʪʠ ʾʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ, ʦʙʨʘʥʦʾ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʟʤʽʥ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʩʠʩʪʝʤʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʟ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʰʚʝʡʥʦʛʦ ʙʽʟʥʝʩʫ ʚʠʨʽʰʘʣʴʥʠʤ ʻ ʧʨʠʡʥʷʪʪʷ ʱʝ ʥʘ ʧʨʦʛʥʦʟʥʦʤʫ ʨʽʚʥʽ 

ʦʧʝʨʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟʘ ʦʙʤʝʞʝʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʥʷʪʥʠʭ 

ʨʽʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʰʚʝʡʥʦʾ ʢʦʤʧʘʥʽʾ [3, 4]. 

ʇʨʦʮʝʜʫʨʫ ʦʩʪʘʪʦʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚ ʨʦʙʦʪʫ ʧʝʚʥʦʛʦ ʨʽʰʝʥʥʷ ʟ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʚʝʨʰʝʥʦʶ, ʘʜʞʝ ʱʝ ʚʘʨʪʦ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʨʽʰʝʥʥʷ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ ʬʘʢʪʠʯʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ 

ʟʘʧʣʘʥʦʚʘʥʠʤʠ.  

 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʪʘ ʥʘʧʨʷʤʢʽʚ ʧʦʢʨʘʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʩʝ ʮʝ ʥʘʜʘʻ ʧʽʜʩʪʘʚʠ ʧʝʨʝʡʜʠ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʚʝʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɯʅʉʊʈʋʄɽʅʊʀ ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆɻʅʆɿʅʀʍ ɸʃɻʆʈʀʊʄɯɺ 

 

ʆʩʪʘʧʶʢ ɺʦʣʦʜʠʤʠʨ ɺʽʢʪʦʨʦʚʠʯ 

ɸʩʧʽʨʘʥʪ 

ɻʦʣʫʙ ʉʝʨʛʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʏʝʨʢʘʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘʜʘʯʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ï ʚʘʞʣʠʚʠʡ ʥʘʧʨʷʤʦʢ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʪʘʢʠʭ 

ʷʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʚʠʷʚʣʝʥʥʷ ʪʨʝʥʜʽʚ ʧʦʚʝʜʽʥʢʠ 

ʣʶʜʠʥʠ, ʪʦʱʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʧʨʦʛʥʦʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʚʠʷʚʠʪʠ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʩʥʫʶʪʴ ʨʽʟʥʽ 

ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʢʣʘʩʠ, ʘ ʩʘʤʝ: 

1. ɸʣʛʦʨʠʪʤʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʄ. ɿʝʨʘʨʘ ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [6] ʜʦ ʜʘʥʦʛʦ ʢʣʘʩʫ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʥʦʩʠʪʴ ʪʘʢʽ 

ʘʣʛʦʨʠʪʤʠ ʷʢ: 

- ʘʚʪʦʨʝʛʨʝʩʠʚʥʽ (AR ï Auto-Regressive); 

- ʘʣʛʦʨʠʪʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʫʭʦʤʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

(MA-Moving Average); 

- ʢʦʤʙʽʥʘʮʽʷ ʘʚʪʦʨʝʛʨʝʩʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʫʭʦʤʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ (ARMA); 

- ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʫ ARIMA(AR ï Auto Regressive + I ï Integrated + MA 

Moving Average); 

- ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʫ ARMA, ARIMA ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʝʟʦʥʥʠʭ ʜʘʥʠʭ (SARMA, SARIMA). 
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2. ɸʣʛʦʨʠʪʤʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ɼʦ ʜʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʦʚʠʤʽʨʥʫ(1D) ʟʛʦʨʪʢʦʚʫ 

ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ, ʦʛʣʷʜ ʷʢʠʭ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʨʦʙʦʪʽ ʉʦʥʽ ɻʝʩʦʤ ʟ ʽʥʰʠʤʠ 

ʥʘʫʢʦʚʮʷʤʠ [4]; 

- ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʱʦ 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʦʚʛʦʾ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʧʘʤ'ʷʪʽ (LSTM), ʚʘʨʽʘʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʫ ʨʦʙʦʪʽ ʉʪʽʚʝʥʘ ɽʣʩʚʦʨʪʘ ʪʘ ʉʪʽʚʝʥʘ 

ɻʶʪʝʣʷ [3]; 

- ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʱʦ 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʝʥʪʠʣʴʥʦʛʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʚʫʟʣʘ(GRU), ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʫ ʩʧʽʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʍʫ ʏʞʘʥʘ, ʌʫʨʘʦ ʐʝʥʘ, ʎʟʽʥʴʩʽ ʏʞʘʦ, ɻʦʍʘʡ ʗʥʘ [7]; 

- ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʠʯʘʡʥʽ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ, ʦʛʣʷʜ ʷʢʠʭ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ɸʣʽ ɸʙʜʫʣʢʘʨʽʤʘ [1]. 

ʅʘʨʘʟʽ ʦʩʪʘʪʦʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʱʦʜʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʥʝ ʽʩʥʫʻ, ʘʣʝ ʥʘʷʚʥʽ ʧʝʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ ʫ ʨʦʙʦʪʽ 

ɺʽʪʦʨʘ ʉʝʨʢʝʡʨʠ ʽ ʃʫʽʩʘ ʊʦʨʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʣʛʦʨʠʪʤʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, ʚ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ) [2]. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʨʦʟʤʽʨʫ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʩʠʚʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ 

ñʊʝʦʨʝʤʦʶ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʦʙʽʜʫò (NFL ï No free lunch 

theorem), ʱʦ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ɼʝʚʽʜʘ ɺʦʣʧʝʨʪʘ, ʷʢʘ ʛʦʚʦʨʠʪʴ, 

ʱʦ ʥʝ ʽʩʥʫʻ ʥʘʚʯʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʩʽʭ 

ʚʠʧʘʜʢʽʚ [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʗʢ ʧʦʢʘʟʫʶʪʴ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 



444 

ʧʨʦʙʣʝʤʘʪʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʩʠʚʦʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ 

ʧʦʪʨʝʙʫʻ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʞʝʥ ʽʟ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʣʛʦʨʠʪʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʛʦʨʪʢʦʚʫ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ, ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʻ: 

- ʢʽʣʴʢʽʩʪʴ ʬʽʣʴʪʨʽʚ ʟʛʦʨʪʢʦʚʦʛʦ ʰʘʨʫ; 

- ʢʽʣʴʢʽʩʪʴ ʧʦʚʥʽʩʪʶ ʟʚôʷʟʘʥʠʭ ʰʘʨʽʚ; 

- ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʚʥʽʩʪʶ ʟʚôʷʟʘʥʠʭ ʰʘʨʘʭ. 

ɼʦ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʦʞ ʤʦʞʥʘ ʜʦʜʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ, ʘ ʩʘʤʝ: 

- ʚʠʙʨʘʥʘ ʬʫʥʢʮʽʷ ʚʪʨʘʪ (loss function); 

- ʚʠʙʨʘʥʠʡ ʦʧʪʠʤʽʟʘʪʦʨ ʥʘʚʯʘʥʥʷ; 

- ʢʽʣʴʢʽʩʪʴ ʝʧʦʭ ʥʘʚʯʘʥʥʷ; 

- ʚʠʙʨʘʥʠʡ ʢʨʠʪʝʨʽʡ ʟʘʢʽʥʯʝʥʥʷ ʥʘʚʯʘʥʥʷ; 

- ʚʠʙʨʘʥʠʡ ʨʦʟʤʽʨ ʧʘʯʢʠ ʥʘʚʯʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʣʠʰʝ ʦʜʠʥ ʽʟ 

ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ 

ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʻ ʟʥʘʯʥʦʶ ʽ ʢʦʞʝʥ ʟ ʥʠʭ ʙʫʜʝ 

ʤʘʪʠ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʩʠʚʦʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʦʙʫʜʦʚʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʱʦ ʙʫʜʫʪʴ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ 

ʚʠʟʥʘʯʝʥʥʽ ʧʽʜʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʙʦʨʫ ʛʨʘʥʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʙʨʘʥʠʡ ʘʣʛʦʨʠʪʤ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʜʘʯʘ ʤʦʜʝʣʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʻ ʚʘʞʣʠʚʦʶ, ʪʘʢ ʷʢ ʥʝ ʽʩʥʫʻ ʥʘʚʯʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʙʫʜʝ 

ʝʬʝʢʪʠʚʥʠʤ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʽ ʢʦʞʝʥ ʢʦʥʢʨʝʪʥʠʡ ʘʣʛʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʽʚ ʽ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʾʭ ʚʘʨʽʘʮʽʡ ʽ ʪʦʤʫ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʧʦʙʫʜʦʚʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʥʘʙʦʨʫ 
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ʧʘʨʘʤʝʪʨʽʚ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ NFT ɼʃʗ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ 

 

ʇʘʮʴʦʨʘ ɸʥʜʨʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺʩʪʫʧ. ʊʝʭʥʦʣʦʛʽʷ ʥʝʚʟʘʻʤʦʟʘʤʽʥʥʠʭ ʪʦʢʝʥʽʚ (NFT) ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʤʠʩʪʝʮʪʚʦ, ʛʝʡʤʽʥʛ ʪʘ ʢʨʠʧʪʦʚʘʣʶʪʠ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ NFT ʟʜʦʙʫʣʠ ʟʥʘʯʥʫ ʫʚʘʛʫ, ʟʦʢʨʝʤʘ ʟʘʚʜʷʢʠ ʚʠʩʦʢʠʤ 

ʮʽʥʘʤ ʧʨʦʜʘʞʫ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ. ʇʨʦʪʝ, ʾʭ ʧʦʪʝʥʮʽʘʣ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʮʠʤʠ ʛʘʣʫʟʷʤʠ. ɺʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʝʨʝʚʘʛʘʤʠ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʚʦʾʭ ʧʨʦʮʝʩʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʯʘʥʥʷ. ʋ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʝʤʦ ʧʦʪʝʥʮʽʡʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʤʦʞʣʠʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

NFT ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ NFT ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ, ʪʘʢʽ 

ʷʢ: 

1.1 ʋʥʽʢʘʣʴʥʽʩʪʴ ʪʘ ʚʣʘʩʥʽʩʪʴ: NFT ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʘ 

ʥʝʟʤʽʥʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ, ʪʘʢʠʭ ʷʢ ʜʦʢʫʤʝʥʪʠ, ʩʝʨʪʠʬʽʢʘʪʠ ʪʘ ʘʢʘʜʝʤʽʯʥʽ 

ʜʦʩʷʛʥʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʪʘ ʚʣʘʩʥʽʩʪʴ ʮʠʭ 

ʘʢʪʠʚʽʚ, ʫʥʝʤʦʞʣʠʚʣʶʶʯʠ ʾʭ ʧʽʜʨʦʙʢʫ ʯʠ ʚʪʨʘʪʫ. 

1.2 ʇʨʦʟʦʨʽʩʪʴ: ɹʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʷ, ʥʘ ʷʢʽʡ ʙʘʟʫʶʪʴʩʷ NFT, ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʦʚʽʨʝʥʦʩʪʽ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʝ ʯʽʪʢʽʩʪʴ ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. 

1.3 ɿʙʝʨʝʞʝʥʥʷ ʮʽʥʥʦʩʪʽ ʘʢʪʠʚʽʚ: ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʮʠʬʨʦʚʠʭ 

ʬʘʡʣʽʚ, NFT ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʮʽʥʥʽʩʪʴ ʘʢʪʠʚʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʡʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʙʦ ʢʦʧʽʶʚʘʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʟʘʭʠʩʪʫ ʮʠʬʨʦʚʠʭ ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. 

2.1 ɺʠʧʫʩʢ ʘʢʘʜʝʤʽʯʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ ʪʘ ʜʠʧʣʦʤʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ NFT 
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ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʚʠʜʘʚʘʪʠ ʮʠʬʨʦʚʽ ʘʢʘʜʝʤʽʯʥʽ 

ʩʝʨʪʠʬʽʢʘʪʠ ʪʘ ʜʠʧʣʦʤʠ, ʱʦ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ʎʝ ʧʦʣʝʛʰʫʻ 

ʧʝʨʝʚʽʨʢʫ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʪʘ ʚʣʘʩʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʩʪʫʜʝʥʪʘʤʠ, ʨʦʙʦʪʦʜʘʚʮʷʤʠ ʪʘ 

ʽʥʰʠʤʠ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. 

2.2 ɺʽʜʩʪʝʞʝʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ: ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ NFT 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʮʠʬʨʦʚʽ ʘʢʪʠʚʠ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʘʢʘʜʝʤʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʪʘʢʽ ʷʢ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʢʦʥʬʝʨʝʥʮʽʡʥʽ 

ʜʦʧʦʚʽʜʽ ʘʙʦ ʧʨʦʝʢʪʠ. ʎʝ ʩʧʨʠʷʻ ʚʠʨʦʙʣʝʥʥʶ ʜʦʚʽʨʠ ʪʘ ʟʘʣʫʯʝʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʥʘʚʯʘʥʥʷ. 

2.3 ʋʧʨʘʚʣʽʥʥʷ ʧʨʘʚʘʤʠ ʥʘ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: NFT ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʣʘʩʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʜʘʚʘʪʠ NFT, ʷʢʽ ʜʘʶʪʴ ʧʨʘʚʦ ʥʘ 

ʜʦʩʪʫʧ ʜʦ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ ʢʫʨʩʽʚ, ʱʦ ʩʧʨʠʷʻ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʦʜʝʣʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʥʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶʻ ʥʝʟʘʢʦʥʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

2.4 ʈʦʟʚʠʪʦʢ ʝʢʦʩʠʩʪʝʤʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ NFT ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʝʢʦʩʠʩʪʝʤʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʜʝ ʩʪʫʜʝʥʪʠ, ʚʠʢʣʘʜʘʯʽ ʪʘ ʽʥʰʽ ʫʯʘʩʥʠʢʠ 

ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʮʠʬʨʦʚʠʤʠ ʘʢʪʠʚʘʤʠ, ʨʦʟʚʠʚʘʪʠ ʩʧʽʣʴʥʦʪʫ ʪʘ ʩʧʨʠʷʪʠ 

ʽʥʥʦʚʘʮʽʷʤ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: 

3.1 ʊʝʭʥʽʯʥʽ ʧʝʨʝʰʢʦʜʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ NFT ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʚʠʤʘʛʘʻ 

ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʙʣʦʢʯʝʡʥ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʦʤ ʜʣʷ ʜʝʷʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʘʙʦ ʟʥʘʥʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

3.2 ʇʨʘʚʦʚʽ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ NFT ʜʣʷ ʘʢʘʜʝʤʽʯʥʠʭ ʮʽʣʝʡ 

ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʘʚʦʚʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 

ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʪʠ ʧʨʘʚʦʚʽ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʘʚ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ. 

3.3 ʋʩʚʽʜʦʤʣʝʥʥʷ ʧʝʨʝʚʘʛ: ɹʘʛʘʪʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʤʦʞʫʪʴ 

ʤʘʪʠ ʦʙʤʝʞʝʥʝ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ NFT ʪʘ ʙʣʦʢʯʝʡʥ 
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ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʩʫʚʘʥʥʷ ʪʘ 

ʥʘʚʯʘʥʥʷ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʟʘʢʣʘʜʘʤ ʫʩʚʽʜʦʤʠʪʠ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʤʦʞʫʪʴ ʥʘʜʘʪʠ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ NFT ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʚʽʜʢʨʠʚʘʻ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʜʘʥʠʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ NFT ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʮʠʬʨʦʚʽ ʘʢʪʠʚʠ, ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʾʭ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʣʘʩʥʽʩʪʴ. ʆʜʥʘʢ, ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʶ 

ʩʬʝʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʝʭʥʽʯʥʽ, ʧʨʘʚʦʚʽ ʪʘ ʝʪʠʯʥʽ ʚʠʢʣʠʢʠ. ʅʝʚʧʠʥʥʘ ʧʨʘʮʷ 

ʥʘʜ ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʪʘ ʥʘʚʯʘʥʥʷʤ ʟ ʧʠʪʘʥʴ NFT ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʪʝʭʥʦʣʦʛʽʡ ʪʨʘʥʩʧʦʨʪʫ 

 

ɸʥʦʪʘʮʽʷ: ʎʷ ʥʘʫʢʦʚʘ ʩʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ 

ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ. ɺ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʛʦʜʘ, 

ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ ʪʘ ʽʥʰʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ : ʉʴʦʛʦʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʽ ʩʠʩʪʝʤʠ (ɯʂʉ) 

ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʥʘʜʽʡʥʽʩʪʴ 

ɯʂʉ ʻ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʨʫʭʫ ʥʘ 
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ʪʨʘʥʩʧʦʨʪʽ. ʆʧʪʠʤʽʟʘʮʽʷ ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʫ ʟʚ'ʷʟʢʫ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʩʠʩʪʝʤ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʠʭ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ [1]. 

ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ 

ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ ʪʘ ʟʤʝʥʰʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʘʚʘʨʽʡ. ʆʜʥʘʢ, ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭ ʨʦʙʦʪʫ, ʪʘʢʠʭ ʷʢ ʧʦʛʦʜʘ, ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ 

ʪʘ ʽʥʰʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʤʝʪʦʜʫ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʪʦʤʫ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ 

ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʮʠʭ ʩʠʩʪʝʤ. 

ʆʪʞʝ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʪʘ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʱʦ 

ʜʦʟʚʦʣʷʪʴ ʧʽʜʚʠʱʠʪʠ ʾʭ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʨʦʟʛʣʷʜ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ [2]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ 

ʪʨʘʥʩʧʦʨʪʽ, ʪʘʢʠʭ ʷʢ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭ ʨʦʙʦʪʫ, 

ʟʦʢʨʝʤʘ ʧʦʛʦʜʘ, ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ ʪʘ ʽʥʰʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʨʠʩʚʷʯʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ 

ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʦʙʦʪʘ ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ ʧʽʜ ʚʧʣʠʚʦʤ 
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ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ʨʦʙʦʪʠ. 

ʆʢʨʝʤʠʡ ʨʦʟʜʽʣ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʢʦʨʠʩʪʘʥʥʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʠʡ ʦʙʩʷʛ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʜʦʨʦʟʽ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʢʫ 

ʨʦʣʴ ʛʨʘʻ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʘʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʻ ʤʝʪʦʜ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʞ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʥʘʜʽʡʥʽʩʪʴ 

ʾʾ ʨʦʙʦʪʠ. 

ɯʥʰʠʤ ʤʝʪʦʜʦʤ ʻ ʤʝʪʦʜ ʨʝʟʝʨʚʫʚʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʜʫʙʣʶʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʡʤʘʪʠ ʥʘ ʩʝʙʝ ʬʫʥʢʮʽʾ 

ʛʦʣʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʫ ʨʘʟʽ ʡʦʛʦ ʚʽʜʤʦʚʠ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʽʜʤʦʚ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ 

ʚʽʜʤʦʚʠ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʦʮʽʥʢʫ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ 

ʘʥʘʣʽʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʪʦʯʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ 

ʘʥʘʣʽʟ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʫʻ ʾʭ ʥʘʜʽʡʥʽʩʪʴ [3]. 
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ɼʣʷ ʫʩʧʽʰʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ɯʂʉ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʦʛʦʜʘ, ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ ʪʘ ʽʥʰʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥoʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ [4]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 

ʩʠʪʫʘʮʽʡ ʥʘ ʜʦʨʦʟʽ, ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤ ʥʘ ʟʤʽʥʠ ʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʙʝʟʧʝʢʫ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: 

1. ɸʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ 

ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʾʭ ʢʦʥʪʨʦʣʶʚʘʥʥʷ. 

2. ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʘʪʯʠʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ 

ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. 

4. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ 

ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪi. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʟʽ, ʟʥʠʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʪʘ ʟʘʛʠʙʣʠʭ ʥʘ ʜʦʨʦʛʘʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ 

ʙʝʟʧʝʯʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ 

ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ɯʂʉ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ʆʜʥʘʢ, ʜʣʷ ʫʩʧʽʰʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽ 

ʬʘʢʪʦʨʠ ʩʠʩʪʝʤʠ, ʘ ʡ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʛʦʜʘ, ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʜʦʨʦʞʥʽ 

ʫʤʦʚʠ ʪʘ ʽʥʰʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʧʦʛʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʛʦʜʠ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʧʨʠʡʤʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɸʥʘʣʦʛʽʯʥʦ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʪʨʘʬʽʢʫ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ ʪʘ ʟʘʧʦʙʽʛʪʠ ʤʦʞʣʠʚʠʤ ʟʘʪʦʨʘʤ. 

ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʱʝ ʙʽʣʴʰʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 

ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. 

ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ɯʂʉ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. ʆʜʥʘʢ, ʜʣʷ 

ʫʩʧʽʰʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽ ʬʘʢʪʦʨʠ 

ʩʠʩʪʝʤʠ, ʘ ʡ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʛʦʜʘ, ʨʽʚʝʥʴ ʪʨʘʬʽʢʫ, ʜʦʨʦʞʥʽ ʫʤʦʚʠ ʪʘ 

ʽʥʰʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 
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ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʧʦʛʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʛʦʜʠ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ 

ʪʘ ʧʨʠʡʤʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɸʥʘʣʦʛʽʯʥʦ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʪʨʘʬʽʢʫ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ ʪʘ ʟʘʧʦʙʽʛʪʠ ʤʦʞʣʠʚʠʤ ʟʘʪʦʨʘʤ. 

ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʜʽʡʥʦʩʪʽ ʩʪʨʫʢʪʫʨ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʱʝ ʙʽʣʴʰʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʽ. 
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ɸʉʇɽʂʊʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ ɿɸʉʆɹɯɺ ʄʆʅɯʊʆʈʀʅɻʋ 

ʊɸ ʌɯʃʔʊʈɸʎɯɰ ʉʀɻʅɸʃʔʅʆɻʆ ʊʈɸʌɯʂʋ ʗʂ ʆɼʀʅ ɯɿ ʅɸʇʈʗʄɯɺ 

ʇɯɼɺʀʑɽʅʅʗ ɹɽɿʇɽʂʀ ɽʃɽʂʊʈʆʅʅʀʍ 

ʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʄɽʈɽɾ 

 

ʉʠʚʦʙʦʨʦʜʴʢʦ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʮʝʥʪʨʫ 

ɻʦʚʦʨʫʭʘ ɺʽʪʘʣʽʡ ɯʚʘʥʦʚʠʯ 

ʥʘʯʘʣʴʥʠʢ ʮʝʥʪʨʫ 

ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ 

ʉʣʫʞʙʠ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʅʘ ʜʘʥʠʡ ʯʘʩ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʷʚʣʷʶʪʴʩʷ 

ʦʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʙʘʛʘʪʴʦʭ ʩʫʩʧʽʣʴʥʠʭ ʩʬʝʨʘʭ, ʚʽʜ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʙʘʥʢʽʚʩʴʢʠʤ ʨʘʭʫʥʢʦʤ ʜʦ ʧʝʨʝʛʦʚʦʨʽʚ ʥʘ ʨʽʚʥʽ ʛʣʘʚʠ ʜʝʨʞʘʚʠ ʟʽ 

ʩʚʽʪʦʚʠʤʠ ʣʽʜʝʨʘʤʠ.  

ɺ ʫʤʦʚʘʭ ʚʽʜʙʠʪʪʷ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ 

ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʨʝʛʫʣʷʨʥʽ ʩʧʨʦʙʠ ʘʪʘʢ ʩʧʝʮʩʣʫʞʙ ʢʨʘʾʥʠ ʘʛʨʝʩʦʨʘ ʟ ʤʝʪʦʶ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʪʘ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʬʽʣʴʪʨʘʮʽʶ ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ ʚ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ɺ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʘʭ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟôʻʜʥʘʥʴ ʦʩʥʦʚʘʥʽ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʘʣʴʥʦʢʘʥʘʣʴʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ˉ 7 (ʜʘʣʽ ï ɿʂʉ ˉ7), 

ʷʢʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚ 70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʙʝʟʧʝʢʘ ʧʨʦʪʦʢʦʣʽʚ 
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ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʬʽʟʠʯʥʠʤ ʟʘʭʠʩʪʦʤ ʚʫʟʣʽʚ ʪʘ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ.  

ʅʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ SIGTRAN, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʯʫ ʧʦʚʽʜʦʤʣʝʥʴ ɿʂʉ ˉ7 ʧʦ ɯʈ-ʤʝʨʝʞʘʭ. ʇʨʠ ʮʴʦʤʫ ʟʘʣʠʰʠʣʠʩʴ 

ʫʩʽ ʚʨʘʟʣʠʚʽ ʤʽʩʮʷ ʚʝʨʭʥʽʭ ʧʨʦʪʦʢʦʣʽʚ ɿʂʉ ˉ7. ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʜʣʷ ʙʝʟʢʦʥʪʨʦʣʴʥʦʾ ʧʝʨʝʜʘʯʽ, ʧʝʨʝʭʦʧʣʝʥʥʷ ʪʘ ʟʤʽʥʶʚʘʥʥʷ ʜʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ɿʂʉ ˉ7, ʟʜʽʡʩʥʶʶʯʠ ʨʽʟʥʽ ʘʪʘʢʠ ʥʘ ʤʦʙʽʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʾʭ ʘʙʦʥʝʥʪʽʚ ʽʟ 

ʟʣʦʯʠʥʥʦʶ ʤʝʪʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʟʣʠʚʦʩʪʽ ʤʝʨʝʞ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ɿʂʉ ˉ7 ʜʦʟʚʦʣʷʶʪʴ ʟʣʦʚʤʠʩʥʠʢʫ ʥʘʚʽʪʴ ʟ ʥʝʚʠʩʦʢʦʶ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʧʨʦʚʦʜʠʪʠ 

ʩʝʨʡʦʟʥʽ ʘʪʘʢʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʘʙʦʥʝʥʪʘ, ʚʠʪʽʢ 

ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ ʪʨʝʪʽʭ 

ʦʩʽʙ. 

ɺʽʜʧʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʨʘʟʣʠʚʦʩʪʽ 

ʤʝʨʝʞ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ɿʂʉ ˉ7, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʘʪʘʢ, 

ʷʢʽ ʤʘʶʪʴ ʥʘ ʤʝʪʫ ʨʦʟʢʨʠʪʪʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ IMSI ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʘʙʦʥʝʥʪʘ, ʡʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʟʤʽʥʠ ʜʦʩʪʫʧʥʦʩʪʽ (ʟʨʦʙʠʪʠ ʥʝʤʦʞʣʠʚʠʤ 

ʧʨʠʡʦʤ ʘʙʦʥʝʥʪʫ ʚʭʽʜʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ SMS ʧʦʚʽʜʦʤʣʝʥʴ), ʧʝʨʝʭʦʧʣʝʥʥʷ SMS 

ʧʦʚʽʜʦʤʣʝʥʴ, ʤʘʥʽʧʫʣʷʮʽʡ ʟ USSD-ʟʘʧʠʪʘʤʠ, ʟʤʽʥʫ ʧʨʦʬʽʣʶ ʚ VLR, 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʪʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʚʠʢʣʠʢʽʚ ʚʠʢʣʘʜʝʥʦ ʚ ʟʚʽʪʽ ʝʢʩʧʝʨʪʽʚ 

Positive Technologies.  

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞ ʤʦʙʽʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ɿʂʉ ˉ7, ʥʘ ʚʠʢʦʥʘʥʥʷ ʜʦʨʫʯʝʥʥʷ ʇʝʨʰʦʛʦ ʚʽʮʝ 

ʧʨʝʤ'ʻʨ-ʤʽʥʽʩʪʨʘ ʋʢʨʘʾʥʠ - ʄʽʥʽʩʪʨʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ 

ʚʽʜ 15.11.2017 ˉ 45158/1/1-17 ʜʦ ʣʠʩʪʘ ʟʘʩʪʫʧʥʠʢʘ ʉʝʢʨʝʪʘʨʷ ʈʘʜʠ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜ 10.11.2017 ˉ 2030/16-06/2-17, ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʚʪʨʫʯʘʥʥʶ ʚ ʨʦʙʦʪʫ ʪʘ/ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʚ ʋʢʨʘʾʥʽ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘʢʘʟʦʤ 

ɸʜʤʽʥʽʩʪʨʘʮʽʾ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

ʋʢʨʘʾʥʠ ʚʽʜ 17.12.2021 ˉ 744 çʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʤʝʨʝʞ ʨʫʭʦʤʦʛʦ 

(ʤʦʙʽʣʴʥʦʛʦ) ʟʚ'ʷʟʢʫ ʋʢʨʘʾʥʠ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʱʦʜʦ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫè. 

ʋ ʚʠʱʝʟʘʟʥʘʯʝʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʽ ʬʽʣʴʪʨʘʮʽʶ ʩʠʛʥʘʣʴʥʦʛʦ 

ʪʨʘʬʽʢʫ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ: 

- ʤʘʪʠ ʟʤʦʛʫ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʝʩʴ ʩʠʛʥʘʣʴʥʠʡ ʪʨʘʬʽʢ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʤʦʥʽʪʦʨʠʪʠ ʪʘ ʬʽʣʴʪʨʫʚʘʪʠ; 

- ʙʫʪʠ ʪʠʧʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʝ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʪʨʘʬʽʢʫ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʽʩʥʫʶʯʽ ʤʘʨʰʨʫʪʠ ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ 

ʤʽʞʤʝʨʝʞʝʚʦʛʦ ʦʙʤʽʥʫ; 

- ʚʠʷʚʣʷʪʠ ʧʽʜʦʟʨʽʣʫ/ʰʢʽʜʣʠʚʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʧʝʨʝʰʢʦʜʞʘʪʠ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʚʪʨʫʯʘʥʥʶ ʚ ʨʦʙʦʪʫ ʪʘ/ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʧʽʜ ʯʘʩ ʤʽʞʤʝʨʝʞʝʚʦʛʦ ʦʙʤʽʥʫ ʩʠʛʥʘʣʴʥʠʤ 

ʪʨʘʬʽʢʦʤ; 

- ʚʠʢʦʥʫʚʘʪʠ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʨʝʞʽ ʨʫʭʦʤʦʛʦ (ʤʦʙʽʣʴʥʦʛʦ) ʟʚ'ʷʟʢʫ, ʪʦʙʪʦ ʘʥʘʣʽʟ 

ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʜʦʤʣʝʥʴ (ʢʦʤʘʥʜ) ʧʨʦʪʦʢʦʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 

36 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾè ʫʤʦʚʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʢʽʥʮʝʚʦʛʦ (ʪʝʨʤʽʥʘʣʴʥʦʛʦ) 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ ʻ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʪʘ/ʘʙʦ ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ. ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʢʽʥʮʝʚʝ (ʪʝʨʤʽʥʘʣʴʥʝ) ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʜʘʥʠʡ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʦʨʷʜʢʫ ʜʦʢʫʤʝʥʪ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʉʣʫʞʙʠ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʝʥʦ ʥʝʦʙʭʽʜʥʽ 

ʤʝʪʦʜʠʢʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʽʥʽʮʽʡʦʚʘʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 

ʘʢʨʝʜʠʪʘʮʽʾ ɯʥʩʪʠʪʫʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ EN ISO/IEC 17025:2019 

ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʪʘ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 
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ʣʘʙʦʨʘʪʦʨʽʡ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʪʘ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʉʣʫʞʙʠ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʟʘʚʝʨʰʫʶʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʬʽʣʴʪʨʘʮʽʶ ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ɿʂʉ ˉ 7. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄʆʅɽʊ ɿ ɼʆʈʆɻʆʎɯʅʅʀʍ ʄɽʊɸʃɯɺ 

 

ʉʤʠʨʥʦʚ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʜʦʩʣʽʜʥʠʢ, ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ 

ɯʥʩʪʠʪʫʪ ʩʫʜʦʚʠʭ ʝʢʩʧʝʨʪʠʟ ʽʤ. ɿʘʩʣ. ʧʨʦʬ. ʄ. ʉ. ɹʦʢʘʨʽʫʩʘ 

ʉʤʠʨʥʦʚʘ ʖʣʽʷ ʆʣʝʛʽʚʥʘ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

ʇʨʦʩʢʫʨʽʥʘ ɺʘʣʝʨʽʷ ʆʣʝʛʽʚʥʘ 

ʢ.ʪ.ʥ., ʘʩʠʩʪʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʇʠʣʠʧʝʥʢʦ ʆʣʝʢʩʽʡ ɯʚʘʥʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ ʧʦʤʽʪʥʦ ʧʦʯʘʩʪʽʰʘʣʠ ʚʠʧʘʜʢʠ ʟʘʪʨʠʤʘʥʥʷ 

ʦʩʽʙ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʥʝʟʘʢʦʥʥʦ ʚʚʝʟʪʠ-ʚʠʚʝʩʪʠ ʟʘ ʤʝʞʽ ʜʝʨʞʘʚʠ ʧʨʝʜʤʝʪʠ, ʱʦ 

ʻ ʚʠʨʦʙʘʤʠ ʟ ʜʦʨʦʛʦʮʽʥʥʠʭ ʤʝʪʘʣʽʚ. ʇʦʧʠʪ ʥʘ ʩʪʘʨʦʚʠʥʥʽ ʤʦʥʝʪʠ, ʽʢʦʥʠ, ʧʘʥʘʛʽʾ, 

ʩʪʘʪʫʝʪʢʠ ʪʘ ʽʥʰʫ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʛʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʧʠʪʘʥʴ, 

ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʚʠʨʦʙʽʚ [1]. 

ɽʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʥʝʪ ʟ ʩʧʣʘʚʽʚ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʘʫʨʫʤʫ ʪʘ ʘʨʛʝʥʪʫʤʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʙôʻʢʪʘʭ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦ 

ʩʧʨʘʚʞʥʽʩʪʴ ʤʦʥʝʪʠ, ʘʣʝ ʽ ʚʠʟʥʘʯʠʪʠ ʯʘʩʦʚʽ ʨʘʤʢʠ ʪʘ ʤʽʩʮʝ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɼʣʷ 

ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʜʦ ʜʦʨʦʛʦʮʽʥʥʠʭ ʤʝʪʘʣʽʚ ʜʦʜʘʶʪʴ ʫ ʧʝʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʽʥʰʽ ʤʝʪʘʣʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʣʝʛʫʶʯʠʤʠ ʘʙʦ ʣʽʛʘʪʫʨʦʶ. 

ʃʝʛʫʶʯʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʜʦʨʦʛʦʮʽʥʥʽ, ʪʘʢ ʽ ʥʝʜʦʨʦʛʦʮʽʥʥʽ ʤʝʪʘʣʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʦʪʨʠʤʘʥʽ ʩʧʣʘʚʠ ʥʘʟʠʚʘʶʪʴ ʜʦʨʦʛʦʮʽʥʥʠʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
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ʣʝʛʫʚʘʥʥʷ ʜʦʨʦʛʦʮʽʥʥʠʭ ʤʝʪʘʣʽʚ ʩʧʣʘʚʘʤ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʥʘʧʨʠʢʣʘʜ ʥʝʦʙʭʽʜʥʫ ʪʚʝʨʜʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ, ʣʠʚʘʨʥʽ ʷʢʦʩʪʽ, ʢʦʣʴʦʨʠ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʪʦʱʦ [2]. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʥʝʪ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʜʦʨʦʛʦʮʽʥʥʠʭ 

ʤʝʪʘʣʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʥʝʪ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʢʦʤʧʣʝʢʩʽ 

ʚʠʚʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ (ʩʢʣʘʜʫ ʩʧʣʘʚʫ), 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

ɿʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʧʨʦʚʦʜʠʚʩʷ ʚʽʟʫʘʣʴʥʦ, ʧʨʠ ʟʤʽʰʘʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ: 

ʧʨʠʨʦʜʥʝ ʜʝʥʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʩʚʽʪʣʦʜʽʦʜʥʠʤʠ ʣʘʤʧʘʤʠ. ʇʨʠ 

ʟʦʚʥʽʰʥʴʦʤʫ ʦʛʣʷʜʽ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʘ ʚʠʟʥʘʯʘʣʠʩʴ: ʢʦʣʽʨ ʤʝʪʘʣʫ, ʟ ʷʢʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʘ ʤʦʥʝʪʘ; ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʬʦʨʤʘ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʥʝʪ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʣʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʘʛʠ (ʣʽʛʘʪʫʨʥʦʾ 

ʤʘʩʠ), ʪʘ ʨʦʟʤʽʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʜʽʘʤʝʪʨʫ ʪʘ ʪʦʚʱʠʥʠ ʤʦʥʝʪ. ɺʠʟʥʘʯʝʥʥʷ 

ʚʘʛʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛ Certus Balance CBA-300-0,005 ʛ, ʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʟ ʚʽʜʣʽʢʦʤ ʧʦ ʥʦʥʽʫʩʫ 

0,05 ʤʤ ʐʎ-ɯ-125-0,5. 

ɺʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʤʦʥʝʪʠ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʮʽ ʱʽʣʴʥʦʩʪʽ 

ʭʽʤʽʯʥʦ ʯʠʩʪʠʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʛʽʜʥʦ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʫ ʛʽʜʨʦʩʪʘʪʠʢʠ, 

ʰʠʨʰʝ ʚʽʜʦʤʦʛʦ ʷʢ ʟʘʢʦʥ ɸʨʭʽʤʝʜʘ, ʪʽʣʦ ʟ ʙʽʣʴʰʦʶ ʛʫʩʪʠʥʦʶ ʧʨʠ ʟʘʥʫʨʝʥʥʽ ʚ 

ʨʽʜʠʥʫ ʚʠʪʽʩʥʠʪʴ ʙʽʣʴʰʠʡ ʾʾ ʦʙôʻʤ ʥʽʞ ʪʽʣʦ ʟ ʤʝʥʰʦʶ ʱʽʣʴʥʽʩʪʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʦʨʠʛʽʥʘʣʴʥʘ ʩʨʽʙʥʘ ʯʠ ʟʦʣʦʪʘ ʤʦʥʝʪʘ, ʤʘʶʯʠ ʪʘʢʽ ʞ ʨʦʟʤʽʨʠ ʷʢ ʽ ʾʾ ʢʦʧʽʷ, ʧʨʠ 

ʟʘʥʫʨʝʥʥʽ ʫ ʚʦʜʫ ʚʠʪʽʩʥʠʪʴ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʨʽʜʠʥʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʤʦʞʣʠʚʫ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ ʥʫʤʽʟʤʘʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʚʠʢʣʶʯʥʦ ʥʘ 

ʦʩʥʦʚʽ ʥʝʨʫʡʥʽʚʥʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 



462 

ʧʨʦʙʽʨʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʪʠʚʽʚ. ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʦʣʦʪʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ 

ʢʠʩʣʦʪʥʽ ʨʝʘʢʪʠʚʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʝʘʢʪʠʚʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʢʨʘʧʣʠʥʥʠʤ 

ʤʝʪʦʜʦʤ. ɺ ʷʢʦʩʪʽ ʢʠʩʣʦʪʥʦʛʦ ʨʝʘʢʪʠʚʫ ʥʘ 500-ʫ ʧʨʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʯʠʩʪʫ 

ʥʽʪʨʘʪʥʫ ʢʠʩʣʦʪʫ, ʷʢʘ ʨʝʘʛʫʻ ʥʘ ʚʩʽ ʩʧʣʘʚʠ ʟʦʣʦʪʘ ʥʠʞʯʝ 583 ʧʨʦʙʠ. 

ʆʩʢʽʣʴʢʠ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʘʥʘʣʽʟʫ ʻ ʤʽʥʽʤʘʣʴʥʘ ʜʝʩʪʨʫʢʮʽʷ 

ʧʦʚʝʨʭʥʽ ʘʙʦ ʾʾ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ, ʪʦ ʧʦ ʮʽʡ ʧʨʠʯʠʥʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʥʝʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʘʢʠʡ ʤʝʪʦʜ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢ ʨʝʥʪʛʝʥʽʚʩʴʢʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽ ʝʥʝʨʛʽʡʥʦʤʫ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉɽʈ-01 (ElvaX Pro) ʟʘ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʠ 

ʚʠʤʽʨʶʚʘʥʴ: 

- ʜʽʘʧʘʟʦʥ ʜʝʪʝʢʪʫʻʤʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜ Na (Z=11) ʜʦ U (Z=92); 

- ʧʨʠʩʢʦʨʶʚʘʣʴʥʘ ʥʘʧʨʫʛʘ 60ʢɺ; 

- ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʛʝʥʝʨʘʪʦʨʘ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

1000 ʤʢɸ; 

- ʘʣʛʦʨʠʪʤ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ï ʤʝʪʦʜ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʝʤʧʽʨʠʯʥʽ ʢʘʣʽʙʨʦʚʢʠ; 

- ʪʠʧ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʪʨʫʙʢʠ Rh. 

ɺʠʢʣʠʢʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʣʽʥʽʡ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʟʨʘʟʢʘ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʤʽʰʘʥʠʤ ʧʝʨʚʠʥʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʜʞʝʨʝʣʦʤ ʷʢʦʛʦ ʻ 

ʨʝʥʪʛʝʥʽʚʩʴʢʘ ʪʨʫʙʢʘ. ɺʠʤʽʨʷʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʾ ʣʽʥʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʟʘʻʤʦʜʽʾ ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʙʠ 

ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʤʘʩʦʚʦʾ ʜʦʣʽ ʝʣʝʤʝʥʪʘ, ʘʣʝ ʡ ʚʽʜ ʚʘʣʦʚʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʧʨʦʙʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʬʦʨʤʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ: ʛʝʥʝʨʫʚʘʥʥʷʤ ʚʪʦʨʠʥʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʦʪʦʢʦʤ ʧʝʨʚʠʥʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʻʶ ʧʝʨʚʠʥʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʪʦʤʘʤʠ ʚʠʟʥʘʯʫʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʚʠʙʽʨʢʦʚʠʤ ʧʦʛʣʠʥʘʥʥʷʤ 

ʧʝʨʚʠʥʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʠʙʽʨʢʦʚʠʤ ʚʠʢʣʠʢʘʥʥʷʤ ʚʪʦʨʠʥʥʦʛʦ 
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ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʦʩʣʘʙʣʝʥʥʷʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʣʽʥʽʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʙʽ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 41 

ʤʦʥʝʪʠ, ʷʢʽ ʡʤʦʚʽʨʥʦ ʤʘʶʪʴ ʽʩʪʦʨʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ɿʦʚʥʽʰʥʽʤ ʦʛʣʷʜʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʣʽʨ ʤʝʪʘʣʫ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ 

ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʽ ʤʦʥʝʪʠ ʤʘʻ ʷʩʢʨʘʚʠʡ, ʥʘʩʠʯʝʥʠʡ ʞʦʚʪʠʡ ʢʦʣʽʨ; ʬʝʨʦʤʘʛʥʽʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʩʫʪʥʽ; ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʦʥʝʪʠ ʤʘʶʪʴ ʧʣʘʩʢʫ 

ʢʨʫʛʣʫ ʬʦʨʤʫ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 19 ʜʦ 39,5 ʤʤ ʪʘ ʪʦʚʱʠʥʦʶ ʚʽʜ 0,6 ʜʦ 

2,2 ʤʤ. 

 

ʈʠʩ 1. ʄʦʥʝʪʘ ˉ1 

 

ʈʠʩ 2. ʄʦʥʝʪʘ ˉ13 

 

ɻʽʜʨʦʩʪʘʪʠʯʥʠʤ ʟʚʘʞʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʤʦʥʝʪ ʩʢʣʘʜʘʻ 

ʚʽʜ 12,40 ʜʦ 18,99 ʛ/ʩʤ
3
 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʢʪʘ. ɿ [4] ʚʽʜʦʤʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ 

ʟʦʣʦʪʘ ʩʪʘʥʦʚʠʪʴ 19,32 ʛ/ʩʤ
3
 ʽ ʻ ʙʽʣʴʰʦʶ ʟʘ ʛʫʩʪʠʥʫ ʽʥʰʠʭ ʥʝʙʣʘʛʦʨʦʜʥʠʭ 

ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʧʽʡ ʤʦʥʝʪ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʦʚʥʽʰʥʽ ʦʟʥʘʢʠ ʪʘ ʱʽʣʴʥʽʩʪʴ ʤʦʥʝʪ ʜʦʟʚʦʣʠʣʠ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʙôʻʢʪʠ ʻ ʩʧʣʘʚʦʤ ʥʘ ʦʩʥʦʚʽ ʘʫʨʫʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʨʘʧʣʠʥʥʠʤ ʤʝʪʦʜʦʤ ʥʽʪʨʘʪʥʦʶ ʢʠʩʣʦʪʦʶ ʧʽʜʪʚʝʨʜʠʣʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦʜʦ ʤʘʪʝʨʽʘʣʫ ʥʘʜʘʥʠʭ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʥʝʪ. ʇʨʠ ʜʽʾ ʥʽʪʨʘʪʥʦʾ 

ʢʠʩʣʦʪʠ ʥʘ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʧʫʭʠʨʮʽʚ, 

ʟʝʣʝʥʦʾ ʧʽʥʠ, ʰʠʧʽʥʥʷ, ʪʦʱʦ. 

ʈʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʚʠʩʥʦʚʢʠ ʚʽʟʫʘʣʴʥʦʛʦ ʦʛʣʷʜʫ, 

ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʪʘ ʢʨʘʧʣʠʥʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʫ: ʚ ʩʧʝʢʪʨʘʭ 



464 

ʤʦʥʝʪ ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʘʫʨʫʤʫ (ʨʠʩ. 3, 4). 

 

ʈʠʩ. 3. ʉʧʝʢʪʨ ʤʦʥʝʪʠ ˉ1 

 

ʈʠʩ. 4. ʉʧʝʢʪʨ ʤʦʥʝʪʠ ˉ13 

 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʦʥʝʪ 

ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʦ, ʱʦ ʱʦ ʦʩʥʦʚʫ 

ʦʙôʻʢʪʽʚ ˉˉ 1ï41 ʩʪʘʥʦʚʠʪʴ ʘʫʨʫʤ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉˉ 1ï2 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, 

ʦʩʤʽʡ, ʥʽʢʦʣ ʪʘ ʩʪʘʥʫʤ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉ 3, 6ï8, 10 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: ʥʽʢʦʣ ʪʘ 

ʩʪʘʥʫʤ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪ ˉ 4 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ: ʥʽʢʦʣ, ʩʪʘʥʫʤ, ʘʨˇʝʥʪʫʤ 

ʪʘ ʥʽʦʙʽʡ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉ 5, 9 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: ʩʪʘʥʫʤ, ʥʽʢʦʣ ʪʘ 

ʘʨʛʝʥʪʫʤ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉ 11, 12, 20-26, 28, 29, 31-33, 36-38, 41 ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, ʥʽʢʦʣ ʪʘ ʩʪʘʥʫʤ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉ 13, 35, 39 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: ʢʫʧʨʫʤ, 

ʘʨˇʝʥʪʫʤ, ʥʽʢʦʣ, ʩʪʘʥʫʤ ʪʘ ʥʽʦʙʽʡ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪ ˉ 14 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ: ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, 

ʥʽʢʦʣ, ʦʩʤʽʡ, ʩʪʘʥʫʤ ʪʘ ʥʽʦʙʽʡ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪ ˉ 15 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ: ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, 

ʥʽʢʦʣ, ʦʩʤʽʡ, ʩʪʘʥʫʤ ʪʘ ʧʘʣʘʜʽʡ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪʠ ˉ 16-18, 27, 30, 34, 40 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ: 
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ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, ʥʽʢʦʣ, ʩʪʘʥʫʤ ʪʘ ʧʘʣʘʜʽʡ. 

ʂʨʽʤ ʘʫʨʫʤʫ ʦʙôʻʢʪ ˉ 19 ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ: ʢʫʧʨʫʤ, ʘʨˇʝʥʪʫʤ, 

ʥʽʢʦʣ, ʩʪʘʥʫʤ, ʧʘʣʘʜʽʡ ʪʘ ʥʽʦʙʽʡ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʤʽʨʷʥʠʭ ʛʽʜʨʦʩʪʘʪʠʯʥʠʤ 

ʟʚʘʞʫʚʘʥʥʷʤ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ ʽʩʪʠʥʥʦʛʦ ʜʽʘʤʝʪʨʫ ʪʘ 

ʪʦʚʱʠʥʠ ʤʦʥʝʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʩʪʫʧʘʶʯʠʭ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʛʫʨʪʘ (ʚʠʧʫʢʣʦʛʦ) 

ʪʝʢʩʪʫ ʛʫʨʪʦʚʦʛʦ ʥʘʧʠʩʫ ʪʘ ʟʦʙʨʘʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟ ʧʝʚʥʦʶ 

ʪʦʯʥʽʩʪʶ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʚʠʟʥʘʯʠʪʠ 

ʧʨʠʨʦʜʫ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʽʟʥʠʭ ʤʦʥʝʪ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʜʦʨʦʛʦʮʽʥʥʠʭ ʤʝʪʘʣʽʚ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. ʂʦʬʘʥʦʚʘ ʆ. ʉ., ʂʦʬʘʥʦʚ ɸ. ɺ., ʂʦʙʠʣʷʥʩʴʢʠʡ ʆ. ʃ. ʝʢʩʧʝʨʪʠʟʘ ʚʠʨʦʙʽʚ 

ʟ ʢʦʰʪʦʚʥʠʭ ʤʝʪʘʣʽʚ. ï ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ï ʂʠʾʚ: ʂʀʁ, 2010. ï 64 ʩ. 

2. ʇʦʪʠʣʴʯʘʢ ʆ. ɺ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ ʟ ʥʫʤʽʟʤʘʪʠʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ: 

ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ / ʆ. ɺ. ʇʦʪʠʣʴʯʘʢ; ʌ-ʪ ʽʩʪʦʨʠʯʥʦʾ ʦʩʚʽʪʠ ʅʘʮ. 

ʧʝʜ. ʫʥ-ʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʂʘʬ-ʨʘ ʜʞʝʨʝʣʦʟʥʘʚʩʪʚʘ ʪʘ ʩʧʝʮ. ʽʩʪ. 

ʜʠʩʮʠʧʣʽʥ. ï ʂ.: ɺʠʜ-ʚʦ ʅʇʋ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2018. ï 17 ʩ. 

3. ʉʤʘʛʫʥʦʚʘ ɸ. ʅ., ʃʦʩʝʚ ʅ. ʌ. ʈʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ 

ʘʥʘʣʠʟ (ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ). ï ʀʨʢʫʪʩʢ, 1975. 

4. ʇʦʥʦʤʘʨʴʦʚ ɺ. ʊ. ʊʘʻʤʥʠʮʽ ʬʘʣʴʰʠʚʠʭ ʛʨʦʰʝʡ: ʫʯʦʨʘ, ʩʴʦʛʦʜʥʽ, ʟʘʚʪʨʘ 

/ ɺ. ʊ. ʇʦʥʦʤʘʨʴʦʚ. ï ɼʦʥʝʮʴʢ: ʊʆɺ ɺʂʌ çɹɸʆè, 2006. ï ʉ. 257-258. 
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ʋɼʂ 351.862 

ʄɽʊʆɼʀ ʗʂɯʉʅʆɻʆ ɸʅɸʃɯɿʋ ʅɽɹɽɿʇɽʂ 

 

ʉʪʝʬʘʥʦʚʠʯ ɯʚʘʥ ʉʪʘʥʽʩʣʘʚʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʉʪʝʬʘʥʦʚʠʯ ʇʘʚʣʦ ɯʚʘʥʦʚʠʯ 

ʚʠʢʣʘʜʘʯ 

ʌʝʜʦʨʦʚʘ ɼʘʨôʷ ɸʥʜʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʂʠʚʾʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʚ ʢʦʨʦʪʢʽʡ ʬʦʨʤʽ ʨʦʟʛʣʷʥʫʪʠ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʘʭ ʥʝʙʝʟʧʝʢ, ʟʨʦʙʣʝʥʠʡ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ 

ʥʝʙʝʟʧʝʢ (ʇɸʅ), ʘ ʪʘʢʦʞ, ʧʦʢʘʟʘʥʝ ʘʥʘʣʽʟ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ ʷʢ ʥʘʡʙʽʣʴʰ 

ʢʦʨʠʩʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʩʪʫʧ. ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʢ, ʧʦʪʝʥʮʽʡʥʽ 

ʥ-ʯʝʧʝ, ʯʝʧʝ-ʽʥʽʮʽʘʪʦʨʠ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʡʤʦʚʽʨʥʦʩʪʽ ʯʝʧʝ, 

ʚʝʣʠʯʠʥʫ ʨʠʟʠʢʫ, ʚʝʣʠʯʠʥʫ ʥʘʩʣʽʜʢʽʚ, ʰʣʷʭʠ ʟʘʧʦʙʽʛʘʥʥʷ ʯʝʧʝ ʽ ʧʦʤ'ʷʢʰʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʧʦʯʠʥʘʶʪʴ ʟ ʛʨʫʙʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʢ. ʇʦʪʽʤ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʛʣʠʙʣʝʥʽ ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʦ 

ʜʝʪʘʣʴʥʠʡ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ. ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʷʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʩʣʽʜʫʚʘʥʦʾ ʤʝʪʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʘ ʽ ʡʦʛʦ ʩʢʣʘʜʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʯʝʧʝ. 

ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʻ ʩʢʣʘʜʦʚʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ. ʂʦʣʠ ʚʜʘʻʪʴʩʷ ʦʮʽʥʠʪʠ ʟʙʠʪʦʢ, ʪʦ 

ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʯʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʨʠʟʠʢʫ. ʇʨʠ ʘʥʘʣʽʟʽ ʥʝʙʝʟʧʝʢ ʟʘʚʞʜʠ ʙʝʨʫʪʴ 

ʜʦ ʫʚʘʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ, ʥʘʷʚʥʽʩʪʴ ʽ ʩʪʘʥ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʢʽʥʯʫʶʪʴ ʧʨʦʧʦʟʠʮʽʷʤʠ 

ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʘʙʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʢ. 
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ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ 

ʅʝʙʝʟʧʝʢʘ ï ʥʝʛʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʾ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ ʾʾ 

ʟʘʚʜʘʚʘʪʠ ʰʢʦʜʠ ʝʣʝʤʝʥʪʘʤ ɺʩʝʩʚʽʪʫ ʘʙʦ ʮʝ ʷʚʠʱʝ ʘʙʦ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠ ʥʝʩʫʤʽʩʥʠʭ ʟ ʞʠʪʪʷʤ ʯʠʥʥʠʢʽʚ. 

ʅʘʩʣʽʜʢʦʤ ʧʨʦʷʚʫ ʥʝʙʝʟʧʝʢ ʻ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ, ʘʚʘʨʽʾ, ʢʘʪʘʩʪʨʦʬʠ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʤʝʨʪʝʣʴʥʠʤʠ ʚʠʧʘʜʢʘʤʠ, ʩʢʦʨʦʯʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ, 

ʰʢʦʜʦʶ ʟʜʦʨʦʚ'ʶ, ʰʢʦʜʦʶ ʧʨʠʨʦʜʥʦʤʫ ʯʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, 

ʜʝʟʦʨʛʘʥʽʟʫʶʯʠʤ ʚʧʣʠʚʦʤ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ ʘʙʦ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʦʢʨʝʤʠʭ ʣʶʜʝʡ. 

ʅʘʩʣʽʜʢʠ ʘʙʦ ʞ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʥʝʙʝʟʧʝʢʦʶ, ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʴ ʫ 

ʥʝʙʝʟʧʝʯʥʽʡ ʟʦʥʽ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʠʭ (ʚ, ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠʨʦʜʥʠʭ) 

ʮʽʥʥʦʩʪʝʡ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʪʘʤ, ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʟʦʥʠ ʪʦʱʦ. 

ɿ ʤʝʪʦʶ ʫʥʽʬʽʢʘʮʽʾ ʙʫʜʴ-ʷʢʽ ʥʘʩʣʽʜʢʠ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʰʢʦʜʫ. ʂʦʞʝʥ 

ʦʢʨʝʤʠʡ ʚʠʜ ʰʢʦʜʠ ʤʘʻ ʩʚʦʻ ʢʽʣʴʢʽʩʥʝ ʚʠʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ 

ʟʘʛʠʙʣʠʭ, ʧʦʨʘʥʝʥʠʭ ʯʠ ʭʚʦʨʠʭ, ʧʣʦʱʘ ʟʘʨʘʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʧʣʦʱʘ ʣʽʩʫ, ʱʦ 

ʚʠʛʦʨʽʣʘ, ʚʘʨʪʽʩʪʴ ʟʨʫʡʥʦʚʘʥʠʭ ʩʧʦʨʫʜ ʪʦʱʦ. ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʢʽʣʴʢʽʩʥʠʡ ʟʘʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʰʢʦʜʠ ï ʮʝ ʚʘʨʪʽʩʥʠʡ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʰʢʦʜʠ ʫ 

ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ. 

ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʧʦʯʠʥʘʶʪʴ ʟ ʛʨʫʙʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚ 

ʦʩʥʦʚʥʦʤʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʢ. ʇʦʪʽʤ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʛʣʠʙʣʝʥʽ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʜʝʪʘʣʴʥʠʡ ʷʢʽʩʥʠʡ 

ʘʥʘʣʽʟ. ʄʝʪʦʜʠ ʮʠʭ ʘʥʘʣʽʟʽʚ ʪʘ ʧʨʠʡʦʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʾʭ 

ʚʠʢʦʥʘʥʥʽ, ʚʽʜʦʤʽ ʧʽʜ ʨʽʟʥʠʤʠ ʥʘʟʚʘʤʠ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʟ ʮʠʭ ʟʘʛʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ʊʠʧʠ ʘʥʘʣʽʟʫ: 1. ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ (ʇɸʅ); 2. ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ 

ʥʝʙʝʟʧʝʢ (ʉɸʅ); 3. ʇʽʜ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ (ʇʉɸʅ); 4. ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢʠ 

ʨʦʙʽʪ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (AʅPO). 

ʄʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʘʭ: 

1. ɸʥʘʣʽʟ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʚʠʢʣʠʢʘʥʦʛʦ ʥʠʤʠ ʝʬʝʢʪʫ (ɸʇɺɽ); 2.ɸʥʘʣʽʟ 

ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ (ɸɼʇ); 3. ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʧʦʤʠʣʦʢ (ɸʈʇ); 4. ʇʨʦʨʘʭʫʥʢʠ 
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ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʜʝʨʝʚʦ ʨʠʟʠʢʫ (ʇʄɼʈ); 5. ɸʥʘʣʽʟ ʧʦʪʦʢʽʚ ʪʘ ʧʝʨʝʰʢʦʜ ʝʥʝʨʛʽʾ 

(ɸʇʇɽ); 6. ɸʥʘʣʽʟ ʧʦʝʪʘʧʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ (ɸʇʅ); 7. ʇʨʦʛʨʘʤʥʠʡ ʘʥʘʣʽʟ 

ʥʝʙʝʟʧʝʢ (ʇʨɸʅ); 8. ɸʥʘʣʽʟ ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ ʧʦʣʦʤʢʠ (ɸɿʇʇ); 9. ʇʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʡ ʘʥʘʣʽʟ (ʇʅɸ); 10. ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʧʦʜʽʡ (ɸɼʇ). 

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ (ʇɸʅ) ï ʮʝ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʠʭ ʛʨʫʧ ʥʝʙʝʟʧʝʢ, 

ʧʨʠʩʫʪʥʽʭ ʚ ʩʠʩʪʝʤʽ, ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʥʪʨʦʣʶ. ʇɸʅ ʻ 

ʧʝʨʰʦʶ ʩʧʨʦʙʦʶ ʚ ʧʨʦʮʝʩʽ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ ʚʠʟʥʘʯʠʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ. ʇʨʦʪʝ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʮʴʦʤʫ ʘʥʘʣʽʟʫ 

ʤʦʞʝ ʧʝʨʝʜʫʚʘʪʠ ʧʽʜʛʦʪʦʚʢʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʣʽʢʫ ʥʝʙʝʟʧʝʢ. 

ʇɸʅ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: 

1. ɺʠʚʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʘ, ʩʠʩʪʝʤʠ ʯʠ ʧʨʦʮʝʩʫ, ʘ 

ʪʘʢʦʞ: ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʤʘʪʝʨʽʘʣʠ; 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʾʭʥʽ ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʰʢʽʜʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ; 2. ɺʠʟʥʘʯʘʶʪʴ ʟʘʢʦʥʠ, 

ʩʪʘʥʜʘʨʪʠ, ʧʨʘʚʠʣʘ, ʜʽʷ ʷʢʠʭ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʜʘʥʠʡ ʦʙ'ʻʢʪ, ʩʠʩʪʝʤʫ ʯʠ 

ʧʨʦʮʝʩ; 3. ʇʝʨʝʚʽʨʷʶʪʴ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʥʘ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʢʦʥʘʤ, 

ʧʨʘʚʠʣʘʤ, ʧʨʠʥʮʠʧʘʤ ʽ ʥʦʨʤʘʤ ʙʝʟʧʝʢʠ; 4. ʉʢʣʘʜʘʶʪʴ ʧʝʨʝʣʽʢ ʥʝʙʝʟʧʝʢ, ʚ 

ʷʢʦʤʫ ʟʘʟʥʘʯʘʶʪʴ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʢ (ʩʠʩʪʝʤʠ, ʧʽʜʩʠʩʪʝʤʠ, 

ʢʦʤʧʦʥʝʥʪʠ), ʯʠʥʥʠʢʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʰʢʦʜʫ, ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ, 

ʚʠʷʚʣʝʥʽ ʥʝʜʦʣʽʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʥʘʷʚʥʦʩʪʽ ʚʠʙʫʭʦ-, ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʠʷʚʣʝʥʥʶ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙ'ʻʢʪʘ, ʚ ʷʢʠʭ ʤʦʞʣʠʚʘ ʾʭ ʧʨʠʩʫʪʥʽʩʪʴ, ʧʦʪʝʥʮʽʡʥʘ 

ʥʝʙʝʟʧʝʯʥʘ ʩʠʪʫʘʮʽʷ ʚʽʜ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʨʝʘʢʮʽʡ ʯʠ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʠʩʢʫ. 

ʇʽʩʣʷ ʪʦʛʦ, ʢʦʣʠ ʚʠʷʚʣʝʥʽ ʢʨʫʧʥʽ ʩʠʩʪʝʤʠ ʦʙ'ʻʢʪʘ, ʷʢʽ ʻ ʜʞʝʨʝʣʘʤʠ 

ʥʝʙʝʟʧʝʢʠ, ʾʭ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʦʢʨʝʤʦ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. 

ɯʩʥʫʶʪʴ ʙʘʟʦʚʽ ʟʘʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʦʙʦʚ'ʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʩʪʠ, ʢʦʣʠ 

ʧʨʦʚʦʜʷʪʴ ʇɸʅ. ʗʢʱʦ ʮʽ ʟʘʧʠʪʘʥʥʷ ʥʝ ʨʦʟʛʣʷʥʫʪʠ, ʪʦ ʽʩʥʫʻ ʨʠʟʠʢ ʥʝʧʦʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ. ɺʩʷ ʧʨʦʩʪʦʪʘ ʯʠ ʦʯʝʚʠʜʥʽʩʪʴ ʤʘʻ ʩʭʠʣʴʥʽʩʪʴ 

ʧʨʠʭʦʚʫʚʘʪʠ ʜʝʷʢʠʡ ʨʽʚʝʥʴ ʧʨʠʭʦʚʘʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɹʘʟʦʚʽ ʟʘʧʠʪʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ 
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ʙʫʪʠ ʚʠʨʽʰʝʥʽ, ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʽ: 

1. ʗʢʠʡ ʧʨʦʮʝʩ/ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫʶʪʴʩʷ? 2. ʏʠ ʟʘʣʫʯʝʥʽ ʜʦ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʣʶʜʠ? 3. ʑʦ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʚʠʯʘʡʥʦ ʨʦʙʠʪʠ? 4. ʏʦʛʦ ʩʠʩʪʝʤʘ ʥʝ ʧʦʚʠʥʥʘ 

ʨʦʙʠʪʠ ʥʽʢʦʣʠ? 5. ʏʠ ʽʩʥʫʶʪʴ ʩʪʘʥʜʘʨʪʠ, ʧʨʘʚʠʣʘ, ʥʦʨʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʜʦ ʩʠʩʪʝʤʠ? 6. ʏʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʨʘʥʽʰʝ? 7. ʑʦ ʩʠʩʪʝʤʘ ʚʠʨʦʙʣʷʻ? 

8. ʗʢʽ ʝʣʝʤʝʥʪʠ ʚʢʣʶʯʝʥʦ ʚ ʩʠʩʪʝʤʫ? 9. ʗʢʽ ʝʣʝʤʝʥʪʠ ʚʠʣʫʯʝʥʦ ʟ ʩʠʩʪʝʤʠ?  

10. ʑʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʷʚʫ ʥʝʙʝʟʧʝʢʠ? 11. ʗʢ ʦʮʽʥʶʻʪʴʩʷ ʮʷ 

ʧʦʷʚʘ? 12. ʑʦ ʽ ʜʝ ʻ ʜʞʝʨʝʣʘʤʠ ʪʘ ʧʝʨʝʰʢʦʜʘʤʠ ʝʥʝʨʛʽʾ? 13. ʏʠ ʽʩʥʫʻ 

ʢʨʠʪʠʯʥʠʡ ʯʘʩ ʜʣʷ ʙʝʟʧʝʯʥʦʩʪʽ ʦʧʝʨʘʮʽʡ? 14. ʗʢʽ ʟʘʛʘʣʴʥʽ ʥʝʙʝʟʧʝʢʠ ʧʨʠʪʘʤʘʥʥʽ 

ʩʠʩʪʝʤʽ? 15. ʗʢ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʠʡ ʢʦʥʪʨʦʣʴ? 16. ʏʠ ʧʨʠʡʤʝ ʢʝʨʽʚʥʠʮʪʚʦ 

ʮʝʡ ʢʦʥʪʨʦʣʴ? 

ʇʨʦʚʝʜʝʥʥʷ ʇɸʅ ʤʦʞʝ ʙʫʪʠ ʩʧʨʦʱʝʥʦ ʽ ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʨʠʮʽ ʧʦʧʝʨʝʜʥʴʦʾ ʥʝʙʝʟʧʝʢʠ, ʩʧʝʮʽʘʣʴʥʠʭ ʘʥʢʝʪ, ʩʧʠʩʢʽʚ ʽ 

ʪʘʙʣʠʮʴ. 

ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ (ɸɼʇ) ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʥʦʾ ʙʝʟʧʝʢʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʮʽʥʮʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʭ ʘʙʦ ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʝʜʫʢʪʠʚʥʠʡ ʣʦʛʽʯʥʠʡ ʤʝʪʦʜ (ʪʦʙʪʦ ʧʦʩʪʫʧʦʚʦ ʨʫʭʘʻʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʯʘʩʪʢʦʚʦʛʦ), ʚʽʥ ʜʫʞʝ ʢʦʨʠʩʥʠʡ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʞʣʠʚʠʭ ʫʤʦʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʘʙʦ ʷʢʠʤ-ʥʝʙʫʜʴ ʯʠʥʦʤ ʚʧʣʠʥʫʪʠ 

ʥʘ ʮʽ ʥʘʩʣʽʜʢʠ. ʗʢ ʚʽʜʦʤʦ ʙʽʣʴʰʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʽʥʞʝʥʝʨʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʷʢʽ 

ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʟʩʣʽʜʫʚʘʥʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʥʝʙʘʞʘʥʽ ʧʦʜʽʾ ʨʽʜʢʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʯʠʥʥʠʢʘ. ʏʝʨʝʟ ʮʝ ʧʨʠ ʘʥʘʣʽʟʽ ʜʝʨʝʚʘ 

ʧʦʤʠʣʦʢ ʚ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʥʦʾ ʙʝʟʧʝʢʠ ʥʝʙʘʞʘʥʫ ʧʦʜʽʶ ʚʽʜʥʦʩʷʪʴ ʜʦ ʢʽʥʮʝʚʦʾ 

ʧʦʜʽʾ. ʎʝ ï ʟʘʛʘʣʴʥʠʡ, ʘʙʦ ʚʽʜʦʤʠʡ, ʨʝʟʫʣʴʪʘʪ ʤʦʞʣʠʚʦʛʦ ʨʷʜʫ ʧʦʜʽʡ, ʭʘʨʘʢʪʝʨ 

ʷʢʠʭ ʤʦʞʝ ʯʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʤʠʡ, ʧʦʢʠ ʥʝ ʧʨʦʚʝʜʝʥʦ ʨʦʟʩʣʽʜʫʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʘʥʘʣʽʪʠʢ ʧʦʯʠʥʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʢʨʝʤʽ ʧʦʜʽʾ, ʷʢʽ ʩʧʨʠʷʣʠ ʢʽʥʮʝʚʽʡ 

ʧʦʜʽʾ, ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʦ ʜʝʨʝʚʦ ʧʦʤʠʣʦʢ. ʈʦʟʪʘʰʦʚʫʶʯʠ ʢʦʞʥʠʡ ʬʘʢʪʦʨ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ ʜʝʨʝʚʘ, ʜʦʩʣʽʜʥʠʢ ʤʦʞʝ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʜʝ ʚʽʜʙʫʣʠʩʴ 

ʙʫʜʴ-ʷʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ, ʷʢʠʡ ʟʚ'ʷʟʦʢ ʽʩʥʫʻ ʤʽʞ ʧʦʜʽʷʤʠ ʽ ʷʢʘ ʚʟʘʻʤʦʜʽʷ 
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ʚʽʜʙʫʣʘʩʴ (ʯʠ ʥʝ ʚʽʜʙʫʣʘʩʴ, ʘʣʝ ʤʦʞʝ ʚʽʜʙʫʪʠʩʴ). 

ʍʦʯʘ ɸɼʇ ʻ ʧʝʨʝʜʫʩʽʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʤʠʣʦʢ, ʚʽʥ ʤʦʞʝ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʠʭ ʜʽʡ, ʷʢʽ ʙ ʥʘʙʣʠʟʠʣʠ ʙʘʞʘʥʫ 

ʧʦʜʽʶ. ɹʫʜʫʶʯʠ ʜʝʨʝʚʦ, ʷʢʝ ʦʧʠʩʫʻ ʚʩʽ ʧʦʜʽʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʙʫʪʠʩʴ, ʱʦʙ 

ʟʜʽʡʩʥʠʣʘʩʴ ʢʽʥʮʝʚʘ ʧʦʜʽʷ, ʘʥʘʣʽʪʠʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɸɼʇ ʷʢ ʤʝʪʦʜ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚʠ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʛʨʘʤʠ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʝʦʙʭʽʜʥʠʤ ʯʠʥʦʤ ʧʦʙʫʜʫʚʘʪʠ ʜʝʨʝʚʦ ʧʦʤʠʣʦʢ, ʘʥʘʣʽʪʠʢ 

ʧʦʚʠʥʝʥ ʥʘʩʘʤʧʝʨʝʜ ʚʦʣʦʜʽʪʠ ʰʠʨʦʢʠʤ ʟʥʘʥʥʷʤ ʩʠʩʪʝʤʠ ʯʠ ʧʨʦʮʝʩʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʗʢʱʦ ʪʘʢʠʭ ʟʥʘʥʴ ʥʝʜʦʩʪʘʪʥʴʦ, ʪʦʜʽ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ 

ʫʯʘʩʪʴ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʢʦʤʧʘʥʽʾ (ʥʘʧʨʠʢʣʘʜ, ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ). ɸʥʘʣʽʪʠʢ ʧʦʚʠʥʝʥ ʤʘʪʠ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ ʤʽʨʢʫʚʘʥʴ 

ʧʽʩʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʨʦʟʫʤʽʥʥʷ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʪʚʦʨʝʥʥʷ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ. ʎʷ 

ʧʦʜʽʷ ʤʦʞʝ ʤʘʪʠ ʰʠʨʦʢʠʡ ʪʘ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ï ʚʽʜʤʦʚʘ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʘʙʦ ʚʫʟʴʢʠʡ ʪʘ ʩʧʝʮʠʬʽʯʥʠʡ, ʢʦʣʠ ʧʦʨʫʰʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʘ X. ʎʷ ʢʽʥʮʝʚʘ ʧʦʜʽʷ ʙʫʜʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʥʘ ʚʝʨʭʽʚʮʽ ʜʝʨʝʚʘ 

ʧʦʤʠʣʦʢ, ʘ ʚʩʽ ʥʘʩʪʫʧʥʽ ʧʦʜʽʾ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʛʦʣʦʚʥʦʾ, ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ 

ʷʢ ʛʽʣʢʠ ʥʘ ʜʝʨʝʚʽ. ʈʠʩ 1. ʽʣʶʩʪʨʫʻ ʧʦʯʘʪʦʢ ʧʨʦʩʪʦʛʦ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ ʟ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ, ʧʦʜʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ, ʪʘ ʥʝʨʦʟʚʠʥʫʪʠʭ ʧʦʜʽʡ, 

ʜʘʣʽ ð ʜʦ ʧʝʨʚʽʩʥʠʭ ʧʦʜʽʡ. 

ʂʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʢʨʦʢʫʻ ʚʽʜ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ ʚʥʠʟ, ʙʫʜʝ ʤʘʪʝʨʽʘʣʽʟʫʚʘʪʠʩʴ 

ʢʦʞʥʠʡ ʨʽʚʝʥʴ ʜʝʨʝʚʘ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʦʜʥʦʛʦ ʨʽʚʥʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ, 

ʘʥʘʣʽʪʠʢ ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ ʩʪʘʚʠʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʟʘʧʠʪʘʥʥʷ: çʑʦ ʤʦʛʣʦ ʙ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʮʽʻʾ ʧʦʜʽʾ?è. ʗʢ ʪʽʣʴʢʠ ʧʨʠʯʠʥʥʽ ʧʦʜʽʾ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ, 

ʚʦʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʧʦʟʠʮʽʾ ʥʘ ʜʝʨʝʚʽ ʧʦʤʠʣʦʢ. 
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ʈʠʩ. 1. ʂʦʥʮʝʧʮʽʷ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʦʩʥʦʚʥʦʛʦ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʩʠʤʚʦʣʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʥʘʣʽʪʠʢʘ ʽʣʶʩʪʨʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʧʦʜʽʾ ʽ ʪʦʛʦ, ʷʢ 

ʚʦʥʘ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʧʦʜʽʷʤʠ ʥʘ ʜʝʨʝʚʽ. ʉʧʝʮʽʘʣʴʥʘ ʬʦʨʤʘ ʩʠʤʚʦʣʽʚ ʜʘʻ 

ʥʘʦʯʥʽʩʪʴ ʽ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʦʙʫʜʦʚʫ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ. 

ɺʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʽʩʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʨʦʙʦʯʠʭ ʬʫʥʢʮʽʡ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ʇʨʠ 

ʮʴʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʚʧʣʠʚʘʻ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʪʦʤʫ 

ʚʩʽ ʤʦʞʣʠʚʽ çʚʽʜʤʦʚʠ ʦʧʝʨʘʪʦʨʘè ʪʝʞ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʫ ʩʢʣʘʜ ʜʝʨʝʚʘ.  

ɺʠʩʥʦʚʢʠ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʞʠʪʪʷ ʣʶʜʠʥʠ ʻ ʧʨʦʙʣʝʤʘ ʙʝʟʧʝʢʠ. 

ʎʝ ʙʘʟʠʩʥʘ ʧʦʪʨʝʙʘ ʣʶʜʠʥʠ, ʥʘ ʱʦ ʟʨʦʙʣʝʥʦ ʘʢʮʝʥʪ ʫ ʂʦʥʮʝʧʮʽʾ ʆʆʅ ʧʨʦ 

ʩʪʘʣʠʡ ʣʶʜʩʴʢʠʡ ʨʦʟʚʠʪʦʢ. 

ɹʝʟʧʝʢʘ ʣʶʜʠʥʠ ï ʧʦʥʷʪʪʷ, ʱʦ ʪʦʨʢʘʻʪʴʩʷ ʩʫʪʥʦʩʪʽ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʫʩʽʭ 

ʩʪʦʨʽʥ ʾʾ ʽʩʥʫʚʘʥʥʷ ʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʯʫʪʪʷ ʥʝʙʝʟʧʝʢʠ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʚʩʷʢʜʝʥʥʠʤʠ 

ʢʣʦʧʦʪʘʤʠ ʡ ʙʫʜʝʥʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɿʘʭʠʩʪ ʟʜʦʨʦʚôʷ, ʞʠʪʪʷ, ʞʠʪʣʘ, ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʜʦʚʢʽʣʣʷ ï ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʙʝʟʧʝʯʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ. ɾʦʜʥʘ ʩʠʩʪʝʤʘ ʯʠ ʦʧʝʨʘʮʽʷ ʥʝ ʛʘʨʘʥʪʫʻ 

ʘʙʩʦʣʶʪʥʦʾ ʙʝʟʧʝʢʠ, ʪʦʤʫ ʤʠ ʥʝ ʤʘʻʤʦ ʩʪʦʚʽʜʩʦʪʢʦʚʦʾ ʙʝʟʧʝʢʠ, ʘ ʥʘʤʘʛʘʻʤʦʩʷ, 

ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ, ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʮʽʻʾ ʤʝʪʠ. 

ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʨʽʟʥʽ ʟʘʭʦʜʠ ʪʘ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ, ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ, ʟʙʽʣʴʰʫʶʯʠ ʥʘʰʽ ʤʦʞʣʠʚʦʩʪʽ 
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ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʠʩʪʝʤ, ʚʠʟʥʘʯʝʥʥʽ ʥʝʙʝʟʧʝʢ, ʚʠʢʣʶʯʝʥʥʽ ʘʙʦ ʢʦʥʪʨʦʣʽ ʟʘ ʮʠʤʠ 

ʥʝʙʝʟʧʝʢʘʤʠ, ʟʥʠʞʝʥʥʽ ʨʠʟʠʢʫ ʜʦ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʨʠ ʨʦʙʦʪʽ ʟ ʮʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ (ɸɼʇ) ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʥʦʾ ʙʝʟʧʝʢʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʮʽʥʮʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʭ ʘʙʦ ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʝʜʫʢʪʠʚʥʠʡ ʣʦʛʽʯʥʠʡ ʤʝʪʦʜ (ʪʦʙʪʦ ʧʦʩʪʫʧʦʚʦ ʨʫʭʘʻʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʜʦ ʯʘʩʪʢʦʚʦʛʦ), ʚʽʥ ʜʫʞʝ ʢʦʨʠʩʥʠʡ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʞʣʠʚʠʭ ʫʤʦʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʘʙʦ ʷʢʠʤ-ʥʝʙʫʜʴ ʯʠʥʦʤ ʚʧʣʠʥʫʪʠ 

ʥʘ ʮʽ ʥʘʩʣʽʜʢʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊʈʋʂʊʋʈ ɼɸʅʀʍ ɼʃʗ ʇʆʂʈɸʑɽʅʅʗ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸɺʏɸʅʅʗ ʅɽʁʈʆʄɽʈɽɾ 

 

ʐʚʘʡʢʘ ʉʝʨʛʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʂʦʨʥʽʡʯʫʢ ɯʥʥʘ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, 

ʪʘʢʠʭ ʷʢ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, ʛʨʘʬʠ ʪʘ ʭʝʰ-ʪʘʙʣʠʮʽ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘʚʯʘʥʥʷ ʥʘ 20-25% ʽ ʧʦʢʨʘʱʠʪʠ 

ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʝʡ.  

ɺʩʪʫʧ. ɿʘʨʘʟ ʰʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ 

ʩʬʝʨʘʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ: ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʘʚʪʦʥʦʤʥʠʤ ʘʚʪʦʤʦʙʽʣʷʤ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙ'ʻʢʪʠ ʥʘ ʜʦʨʦʟʽ, ʩʠʩʪʝʤʘʤ ʧʝʨʝʢʣʘʜʫ - ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʘ ʤʝʜʠʯʥʠʤ ʧʨʦʛʨʘʤʘʤ - ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʭʚʦʨʦʙʠ ʟʘ 

ʤʝʜʠʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʧʦʪʫʞʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʪʘ ʘʣʛʦʨʠʪʤʽʚ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʩʪʨʫʢʪʫʨʠ 

ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, ʛʨʘʬʠ ʪʘ ʭʝʰ-ʪʘʙʣʠʮʽ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ, ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘʚʯʘʥʥʷ ʽ ʧʦʢʨʘʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʙʽʨ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʘʥʠʭ ʪʘ 

ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɼʘʪʘʩʝʪʠ ʚʢʣʶʯʘʣʠ ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ , ʪʘʢ ʽ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ (ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʟʦʙʨʘʞʝʥʥʷ, ʘʫʜʽʦ). ʎʽ ʜʘʪʘʩʝʪʠ ʙʫʣʠ 

ʦʙʨʦʙʣʝʥʽ ʪʘ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʘʪʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʪʠʧʠ ʤʦʜʝʣʝʡ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʚʢʣʶʯʘʶʯʠ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN) ʜʣʷ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ, ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (RNN) ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʜʘʥʠʭ ʪʘ ʪʨʘʥʩʬʦʨʤʝʨʠ ʜʣʷ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ. ʎʽ ʤʦʜʝʣʽ ʙʫʣʠ 

ʥʘʣʘʰʪʦʚʘʥʽ ʪʘ ʪʨʝʥʫʚʘʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ ʛʣʠʙʦʢʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʩʪʦʭʘʩʪʠʯʥʠʡ ʛʨʘʜʽʻʥʪʥʠʡ ʩʧʫʩʢ ʪʘ ʦʧʪʠʤʽʟʘʪʦʨʠ ʥʘ 

ʦʩʥʦʚʽ ʤʦʤʝʥʪʫ. 

ʑʦʙ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ ʨʽʟʥʠʮʶ ʚ ʯʘʩʽ ʥʘʚʯʘʥʥʷ, ʧʨʦʚʝʣʠ ʪʝʩʪʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, ʛʨʘʬʠ ʪʘ ʭʝʰ-ʪʘʙʣʠʮʽ, ʫ 

ʧʨʦʮʝʩʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ 

ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʝ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤ'ʷʪʽ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʛʨʘʬʽʚ ʪʘ ʭʝʰ-ʪʘʙʣʠʮʴ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʇʨʠ ʪʨʝʥʫʚʘʥʥʽ CNN ʥʘ ʜʘʪʘʩʝʪʽ 

CIFAR-10 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ 

ʥʘʚʯʘʥʥʷ ʥʘ 20% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʟʦʚʦʶ ʤʦʜʝʣʣʶ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʪʝʢʩʪʦʚʠʭ ʜʘʪʘʩʝʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʧʫʩ Wikipedia, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ RNN ʽ ʭʝʰ-ʪʘʙʣʠʮʴ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ 

ʥʘ 25% ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʦʶ ʤʦʜʝʣʣʶ.  

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ. ʅʘʰʽ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

(CNN), ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ (RNN) ʪʘ ʛʣʠʙʦʢʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

(DNN), ʷʢʽ ʙʫʣʠ ʥʘʚʯʝʥʽ ʥʘ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʪʠʧʘʭ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ 

ʟʦʙʨʘʞʝʥʥʷ, ʪʝʢʩʪ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ. 

ʇʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʚʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 

1. ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: ʜʘʥʽ ʙʫʣʠ ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʘʪʠ ʜʣʷ 

ʚʚʝʜʝʥʥʷ ʚ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. 

2. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ: ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʜʘʥʠʭ ʙʫʣʠ 



475 

ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, ʛʨʘʬʠ ʪʘ 

ʭʝʰ-ʪʘʙʣʠʮʽ. 

3. ʅʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ: ʤʦʜʝʣʽ ʙʫʣʠ ʥʘʚʯʝʥʽ ʥʘ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ. 

4. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ: ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʮʽʥʝʥʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʰʚʠʜʢʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʪʘ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʝʡ. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ 

ʜʘʥʠʭ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ, ʙʫʜʴ ʣʘʩʢʘ, ʜʠʚʽʪʴʩʷ ʥʘʚʝʜʝʥʫ 

ʥʠʞʯʝ ʪʘʙʣʠʮʶ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʟ ʪʘ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ 

ʄʦʜʝʣʴ ʊʠʧ ʜʘʥʠʭ 
ɹʘʟʦʚʠʡ ʯʘʩ 

ʥʘʚʯʘʥʥʷ (ʛʦʜ) 

ʏʘʩ ʥʘʚʯʘʥʥʷ ʟʽ 

ʩʪʨʫʢʪʫʨʦʶ 

ʜʘʥʠʭ (ʛʦʜ) 

ʇʦʢʨʘʱʝʥʥʷ 

ʯʘʩʫ ʥʘʚʯʘʥʥʷ 

CNN 

ɿʦʙʨʘʞʝʥʥʷ 

(CIFAR-10) 

36 ʛʦʜʠʥ 28.8 ʛʦʜʠʥ  

(ɼʝʨʝʚʘ 

ʨʽʰʝʥʴ) 

20% 

RNN 

ʊʝʢʩʪ 

(Wikipedia 

Corpus) 

48 ʛʦʜʠʥ 36 ʛʦʜʠʥ  

(ʍʝʰ-ʪʘʙʣʠʮʽ) 

25% 

Transformer 

ʉʪʨʫʢʪʫʨʦʚʘʥʽ 

ʜʘʥʽ  

(Tabular data) 

50 ʛʦʜʠʥ 37.5 ʛʦʜʠʥ 

(ɻʨʘʬʠ) 

25% 

 

ʇʽʜ ʯʘʩ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʩʪʫʧʥʽ ʯʠʩʣʦʚʽ 

ʧʦʢʘʟʥʠʢʠ: 

1. ɿʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN), ʥʘʚʯʝʥʽ ʥʘ ʜʘʪʘʩʝʪʽ CIFAR-10 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʧʦʢʘʟʘʣʠ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘʚʯʘʥʥʷ ʥʘ 20% 

ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʦʶ ʤʦʜʝʣʣʶ. 

2. ʈʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (RNN), ʥʘʚʯʝʥʽ ʥʘ ʪʝʢʩʪʦʚʦʤʫ ʢʦʨʧʫʩʽ 

Wikipedia ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʝʰ-ʪʘʙʣʠʮʴ, ʧʦʢʘʟʘʣʠ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ ʥʘ 

25% ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʦʶ ʤʦʜʝʣʣʶ. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʰʫ ʛʽʧʦʪʝʟʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 
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ʥʝʡʨʦʤʝʨʝʞ. 

ʆʜʥʘʢ, ʥʘʰʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝ ʚʩʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʻ 

ʦʜʥʘʢʦʚʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʟʘʜʘʯ ʪʘ ʜʘʥʠʭ. ɼʝʨʝʚʘ ʨʽʰʝʥʴ ʙʫʣʠ ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʛʨʘʬʠ ʧʦʢʘʟʘʣʠ ʥʠʟʴʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʦʙʨʦʙʮʽ ʜʫʞʝ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʾ 

ʟʘʜʘʯʽ ʪʘ ʪʠʧʫ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʽ ʘʣʛʦʨʠʪʤʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ. ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʠ ʪʘ ʪʠʧʫ ʜʘʥʠʭ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʟʥʘʯʥʫ ʨʦʣʴ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʚ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ. 

ɸʜʘʧʪʘʮʽʷ ʪʨʘʜʠʮʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʤʝʨʝʞ, ʦʩʦʙʣʠʚʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʧʠʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙ'ʻʤʽʚ ʜʘʥʠʭ. 
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ʉʀʉʊɽʄʀ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʉʆʅʗʏʅʆɻʆ ʂʆʅɼʀʎɯʆʅʋɺɸʅʅʗ 

ʇʆɺɯʊʈʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʅɽʊʈɸɼʀʎɯʁʅʀʍ ɯ 

ɺɯɼʅʆɺʃʖɺɸʅʀʍ ɺʀɼɯɺ ɽʅɽʈɻɯɰ 

 

ʗʣʦʚʘ ɸʣʴʦʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ. ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʦʮʘʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʉʝʨʛʽʡʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʪʝʧʣʦ 

ʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʘ ʯʘʩʦʤ ʽ ʟʚʝʩʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʦ ʥʫʣʷ. ʊʘʢʦʞ ʥʝ ʤʘʣʦʚʘʞʥʝ ʧʠʪʘʥʥʷ - ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʪʝʧʣʘ. ʋ ʤʠʥʫʣʽ ʨʦʢʠ ʚ ʷʢʦʩʪʽ 

ʨʝʟʝʨʚʥʦʛʦ ʜʞʝʨʝʣʘ ʚ ʩʠʩʪʝʤʘʭ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʦʪʝʣ ʥʘ ʦʨʛʘʥʽʯʥʦʤʫ ʧʘʣʠʚʽ. 

ʆʜʥʘʢ ʚ ʦʩʪʘʥʥʽ ʯʘʩʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʶʯʽ ʮʽʥʠ ʥʘ ʧʨʠʨʦʜʥʝ ʧʘʣʠʚʦ ʚʩʝ 

ʙʽʣʴʰʝ ʘʢʪʫʘʣʴʥʠʤ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʪʝʧʣʘ. ʆʢʨʝʤʦ ʭʦʪʽʣʦʩʷ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʘ 

ʭʦʣʦʜʠʣʴʥʠʭ ʤʘʰʠʥ ʚ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. ʅʝ ʨʘʟ 

ʜʦʚʦʜʠʣʦʩʷ ʩʪʠʢʘʪʠʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʚʠʙʦʨʫ: ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʦʪʨʝʙ 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʩʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ ʘʙʦ ʫʪʠʣʽʟʘʮʽʶ 

ʪʝʧʣʘ ʢʦʥʜʝʥʩʘʮʽʾ ʭʦʣʦʜʦʘʛʝʥʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ 

ʚ ʢʦʤʙʽʥʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʩʦʥʷʯʥʦʛʦ ʪʝʧʣʦ- ʽ ʭʦʣʦʜ ʧʦʩʪʘʯʘʥʥʷ ʤʦʞʣʠʚʦ ʟʘ ʫʤʦʚʠ 

ʟʣʘʛʦʜʞʝʥʦʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʾʾ ʝʣʝʤʝʥʪʽʚ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ; 

ʩʠʩʪʝʤʥʠʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚ ʩʝʨʝʜʦʚʠʱʽ Microsoft Office Excel ʪʘ 

Microsoft Word. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ 

ʢʽʣʴʢʘ ʨʽʰʝʥʴ ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʨʽʚʥʶʚʘʪʠ ʾʭ ʟ ʨʽʟʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 

https://products.office.com/uk-ua/word
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ʧʦʢʘʟʥʠʢʘʤʠ. ʙʽʣʴʰ ʛʣʠʙʦʢʘ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʤʦʞʣʠʚʝ ʷʢʱʦ 

ʧʨʦʚʦʜʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠ 

ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ. ʉʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʦʥʷʯʥʦʛʦ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʢʫʤʫʣʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ. 

ɼʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʩʦʥʷʯʥʦʛʦ ʪʝʧʣʦ- ʽ ʭʦʣʦʜ ʧʦʩʪʘʯʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʜʽʣ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ ʥʘ ʢʦʥʪʫʨʠ ʦʢʨʝʤʽ ʮʠʨʢʫʣʷʮʽʡʥʽ ʢʦʥʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʭʦʜʦʚʠʭ 

ʢʨʘʥʽʚ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ. 

 

ʈʠʩ. 1 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʩʦʥʷʯʥʦ-ʪʝʧʣʦʥʘʩʦʩʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʽʥʥʷ: 1 - ʩʚʝʨʜʣʦʚʠʥʘ-

ʪʝʧʣʦʦʙʤʽʥʥʠʢ, 2 - ʛʨʫʥʪʦʚʠʡ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ, 3 - ʩʦʥʷʯʥʠʡ ʢʦʣʝʢʪʦʨ, 

4-ʧʦʚʽʪʨʷʥʠʡ ʪʝʧʣʦʚʠʡ ʥʘʩʦʩ, 5 - ʙʘʢ ʘʢʫʤʫʣʷʪʦʨ, 6 - ʪʝʨʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, 

7 - ʘʙʩʦʨʙʮʽʡʥʘ ʭʦʣʦʜʠʣʴʥʘ ʤʘʰʠʥʘ. 

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʝʨʝʛʨʽʚʫ ʩʦʥʷʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʝʥʥʷ ʚʽʜʙʦʨʫ ʪʝʧʣʦʪʠ ʚʽʜ 

ʪʝʧʣʦʥʦʩʽʷ, ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ 

(ʨʠʩʫʥʦʢ 2). 
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ʈʠʩ. 2 ʊʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷʪʦʨ ʟ ʧʦʩʠʣʝʥʠʤ ʪʝʧʣʦʦʙʤʽʥʦʤ: 1-ʢʦʨʧʫʩ ʟ 

ʽʟʦʣʷʮʽʻʶ, 2 - ʪʚʝʨʜʠʡ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʠʡ ʤʘʪʝʨʽʘʣ, 3 - ʧʽʜʚʽʜʥʠʡ, 

4-ʚʽʜʚʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʦʜʠ, 5 - ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ ʚʽʙʨʘʪʦʨ, 6 - ʛʘʩʠʪʝʣʴ 

ʚʽʙʨʘʮʽʾ, 7 - ʢʦʥʬʫʟʦʨʥʘ ʜʽʣʷʥʢʘ, 8 - ʜʠʬʫʟʦʨʥʘ ʜʽʣʷʥʢʘ, 9 - ʮʠʣʽʥʜʨʠʯʥʘ 

ʜʽʣʷʥʢʘ 

 

ʊʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷʪʦʨ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʭʦʣʦʜʥʠʡ ʪʝʧʣʦʥʦʩʽʡ 

ʧʦʜʘʻʪʴʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʪʝʧʣʦʚʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʽ, 

ʧʨʦʭʦʜʷʯʠ ʧʦ ʥʴʦʤʫ, ʚʽʜʙʠʨʘʻ ʪʝʧʣʦʪʫ ʫ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ 

ʮʴʦʤʫ ʪʝʧʣʦʥʦʩʽʡ ʨʫʭʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʪʨʫʙʦʢ. 

ɺʠʭʨʦʚʽ ʟʦʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘ ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʤʽʱʝʥʠʤʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʨʫʙʢʠ ʢʦʥʬʫʟʦʨʥʦʶ ʽ ʜʽʬʬʫʟʦʨʥʦʶ 

ʜʽʣʷʥʢʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ, ʷʢʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ 

ʢʦʨʜʦʥʽ ʮʠʭ ʟʦʥ, ʧʝʨʝʥʦʩʠʪʴʩʷ ʦʩʥʦʚʥʦʶ ʪʝʯʽʻʶ, ʟʙʽʣʴʰʫʶʯʠ ʢʦʝʬʽʮʽʻʥʪ 

ʪʫʨʙʫʣʝʥʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʙʽʣʴʰʽʡ ʜʦʚʞʠʥʽ ʟʘ ʪʫʨʙʫʣʽʟʘʪʦʨʘʤʠ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʚʢʣʶʯʘʻʪʴʩʷ ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ ʚʽʙʨʘʪʦʨ. 

ʈʝʛʫʣʶʶʯʠ ʯʘʩʪʦʪʫ ʽ ʚʝʣʠʯʠʥʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʧʽʜʙʠʨʘʶʪʴ 
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ʦʧʪʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʪʝʧʣʦʪʝʭʥʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʫʩʪʘʣʝʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʩʭʝʤ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ ʧʨʠʡʤʝʤʦ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ ʜʣʷ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʫʩʪʘʥʦʚʢʤ: 

1. ʈʝʞʠʤ ʨʦʙʦʪʠ ʩʪʘʮʽʦʥʘʨʥʠʡ 

2. ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʦʤʝʥʝʚʝ ʩʧʨʠʡʤʘʶʯʦʾ ʧʦʚʝʨʭʥʽ - ʣʠʩʪ-ʪʨʫʙʘ 

3. ʊʨʫʙʢʠ ʩʦʥʷʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʠʡ ʧʦʜʽʣ ʨʽʜʠʥʠ 

ʧʦ ʪʨʫʙʘʭ. 

4. ʊʝʧʣʦʚʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʧʨʦʟʦʨʝ ʟʘʩʢʣʝʥʥʷ ʽ ʥʠʞʥʶ ʽʟʦʣʷʮʽʶ ʦʜʥʦʤʽʨʥʦ. 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʚ ʩʦʥʷʯʥʦʤʫ ʢʦʣʝʢʪʦʨʽ 

 

ʉʫʤʘʨʥʽ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʩʪʠʥʠ, ʪʘʢ ʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʤʝʥʝʚʝ ʩʧʨʠʡʤʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ʧʣʦʩʢʦʛʦ ʩʦʥʷʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟ 

ʦʜʠʥʘʨʥʠʤ ʩʢʣʽʥʥʷʤ (Ůʧ = 0,95, Ŭʢ = 300 ɺʪ / ʤ
2
 ʂ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 15 Á ʉ. 
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ʈʠʩ. 4 ʊʝʧʣʦʚʽ ʚʪʨʘʪʠ ʚ ʩʦʥʷʯʥʦʤʫ ʢʦʣʝʢʪʦʨʽ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʤʝʥʝʚʝ ʩʧʨʠʡʤʘʶʯʦʾ ʧʦʚʝʨʭʥʽ 

ʤʝʥʰʝ 100 
ʦ
ʉ, ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟʥʘʯʥʦ ʤʝʥʰʝ ʢʦʥʚʝʢʪʠʚʥʠʭ 

ʪʝʧʣʦʚʠʭ ʚʪʨʘʪ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʦʤʫ ʜʣʷ ʫʢʨʫʧʥʝʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʦ ʥʠʤʠ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ʇʦʪʨʝʙʘ ʚ ʪʝʧʣʦʪʽ ʟ ʪʨʘʚʥʷ 

ʧʦ ʞʦʚʪʝʥʴ ʧʦʪʨʝʙʫʻ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ, ʘ ʟ ʚʝʨʝʩʥʷ ʧʦ ʪʨʘʚʝʥʴ ʚ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʽ. 

 

ʈʠʩ. 5 ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ 

 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʫʜʽʚʣʶ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ, ʛʨʫʥʪʦʚʽ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ ʟ 

ʪʝʧʣʦʚʽʜʜʘʯʝʶ ʚʽʜ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ 45 ɺʪ / ʤ ʽ ʧʦʚʽʪʨʷʥʽ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ. 
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ʈʠʩ. 6 ɸʣʛʦʨʠʪʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʩʦʥʷʯʥʦʛʦ ʪʝʧʣʦ- ʽ ʭʦʣʦʜ ʧʦʩʪʘʯʘʥʥʷ 

 

ɺʠʩʥʦʚʢʠ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ 

ʪʝʧʣʦ- ʽ ʭʦʣʦʜ ʧʦʩʪʘʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʦʧʪʠʤʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʟʘ ʨʽʟʥʠʤʠ 

ʝʥʝʨʛʝʪʠʯʥʠʤ, ʪʝʭʥʽʯʥʠʤ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʂʦʤʙʽʥʦʚʘʥʽ ʩʠʩʪʝʤʠ ʩʦʥʷʯʥʦʛʦ 

ʪʝʧʣʦ- ʽ ʭʦʣʦʜ ʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʮʽʣʦʨʽʯʥʦʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ 

ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʩʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ, ʧʦʚʽʪʨʷʥʠʡ ʽ ˇʨʫʥʪʦʚʠʡ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʘʙʩʦʨʙʮʽʡʥʠʭ ʭʦʣʦʜʠʣʴʥʠʭ ʤʘʰʠʥ ʽ ˇʨʫʥʪʦʚʠʭ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʧʽʜʚʠʱʫʻ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ.  
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Introductions. A model of the interaction of two species of the 

"predator-prey" type, named after its authors (Lotka, 1925; Volterra 1926), who 

proposed model equations independently of each other. Such equations can be used to 

model predator-prey, parasite-host, competition, and other interactions between two 

species.  

Aim. Study of the Lotka-Volterra system with predator saturation. 

Results and discussion. The first model describing the dynamics of the 

number (density) of two populations interacting on the principle of predator-prey was 

proposed independently by A. Lotka and Vito Volterra: 

x ax bxy= - , y cy dxy=- + , (1) 

where x  and y  are the densities of the prey and predator populations, 

respectively;  

a ï is the reproduction rate of the prey population in the absence of a predator; 

b ï is the specific rate of consumption of the prey population by the predator 

population at a unit density of both populations;  

c  ï natural mortality of the predator;  

/d b ï conversion rate of the consumed prey biomass into its own biomass. 
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The model is based on the following idealized representations of the nature of 

intraspecific and interspecific relations in the predator-prey system: 

a) in the absence of a predator, the prey population multiplies in accordance 

with Malthus' principle - exponentially; 

b) in the absence of a predator, the population of the prey exponentially dies 

out; 

c) the total amount of prey consumed by the predator population per unit of 

time is linearly dependent on both the prey population density and the predator 

population density; 

d) the prey biomass consumed by the predator is converted into predator 

biomass at a constant rate; 

e) there are no additional factors affecting the dynamics of population. 

System (1) has two fundamental and interrelated shortcomings - one 

mathematical, the other biological - which in retrospect should be considered not as 

shortcomings but as the beginnings of possible improvements and development. 

From a mathematical point of view, the system is not coarse in the sense of 

Andronov-Pontryagin, and, moreover, conservative. This means that the inclusion of 

any additional factors in the model qualitatively changes its behavior. From a 

biological point of view, the drawback of the model is that it does not include the 

fundamental properties that are characteristic of any pair of populations interacting on 

the principle of predator-prey: the effect of saturation of the predator, limited 

resources of the victim and the predator even with an excess of the victim, and so on.  

Let us consider the system (1) taking into account the predator saturation factor 

(  type of trophic function according to Holling). This leads to the system: 

1

bxy
x ax

sx
= -

+
, 

1

dxy
y cy

sx
=- +

+
, (2) 

where s ï the predator's saturation rate. 

Initial conditions (Cauchy conditions): 

0(0)x x= , 

0(0)y y= . 
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System (2) by replacing t
a

t
= , 

a
x u

d
= , 

a
y v

b
=  translated into: 

1

uv
u u

u
= -

+a
, 

1

uv
v v

u
=-g +

+a
, (3) 

Thus, the system is set. Next, we will analyze it. 

Let's find the equilibrium points of system (3). It can be seen that they are 

given by the condition: 

0,

0.

1

1

uv
u

u

uv
v

u

ë
îî
ì
î =

- =
+a

- +
+aí

g
î

 

Based on this, we obtain the coordinates of the system's equilibrium points:

(0; 0)O  and
1

; 
1 1

A
g

ag ag

å õ
æ ö
- -ç ÷

. 

To characterize the equilibrium points, we write the Jacobian of system (3), 

which has the form: 

2

2

1
1 (1 ) 1

1 (1 ) 1

v uv u

u u u
J

v uv u

u u u

aå õ
- + -æ ö+a +a +a

æ ö=
aæ ö

- -gæ ö+a +a +aç ÷

. 

Considering the point (0; 0)O , we have: 

1 0

0
OJ
å õ
=æ ö

-gç ÷
, 

whence 1 1l= , 2l g=-. Then, depending on the parameter g we can say that 

at 0g<  point (0; 0)O  ï unstable knot, and at 0g>  ï unstable saddle. 

For the point 
1

; 
1 1

A
g

ag ag

å õ
æ ö
- -ç ÷

 we have: 

 

1 0
AJ

ag -gå õ
=æ ö
-agç ÷

, 
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whence 
2 2 2

1,2

4 4

2

ag a g g ag
l

° - +
= . Then, depending on the values of the 

parameters a and g we can say that the point 
1

; 
1 1

A
g

ag ag

å õ
æ ö
- -ç ÷

: 

- unstable knot, 

- stable saddle, 

- unstable saddle,  

- unstable focus,  

- stable focus (asymptotically),  

- stable center. 

Considering the zero-isocline equation ( 0u= , 1v ua= + , 0v= , 
1

u
g

ag
=
-

), 

we see that inside the first quadrant, equilibrium exists only at 1ag< . This formal 

result allows for a natural interpretation. Indeed, the maximum rate of growth of the 

predator's population when the prey is abundant is 
1

a
. 

Accordingly, at 1ag>  derivative 0y<  for any values of the variables, there is 

no nontrivial equilibrium and the predator population is doomed to extinction. When 

1ag<  equilibrium within the first quadrant exists, but not always unstable. The 

phase portrait of the system at different values of the parameters is shown in fig.1. 

Let us pay attention to one feature of the system's behavior in the infinitely 

distant part of the plane. At 0a=  The system is conservative, its trajectories are 

closed lines. At 
1

0
1

a
g
> >

+
 (see fig.1 a), the equilibrium becomes unstable, and the 

infinitely distant limit cycle becomes attractive. 

This means that the density of the prey and predator populations fluctuates with 

unlimited increasing amplitude. At each peak, the number of predators seems to 

"catch up" with the prey in the population sense and returns the density of the prey 

population after each peak to a region of lower values. 
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Figure 1 - Variants of the phase portrait of the system (2) 

 

at 1ag<  (a, ʙ, ʚ) and 1ag>  (ʛ) 

 

However, with further growth, the behavior of the system changes at infinity. 

At 
1

1
a

g
=
+

 the point corresponding to the "end" of the abscissa becomes a saddle 

node (fig.1 ʙ), and at 
1

1
a

g
>
+

 ï globally attracted by an infinitely distant node, 

splitting off the saddle "upward" along the equator of the Poincar® sphere (fig.1 ʚ). 

We interpret this phase portrait as follows. 

An increase in the parameter corresponds to a decrease in the biotic potential of 

the predator, i.e., the maximum possible rate of growth of its population. At 

1

1
a

g
>
+

 and at high prey population densities, the predator is unable to "catch up" 

and return it to the area of low densities. As a result, the density of prey 

monotonously and unlimitedly increases. The density of the predator's population 

also increases. 

 

Conclusions. The study of the Lotka-Volterra system with saturation of the 

predator with different parameters was carried out and solved - for the given ones, 

which allows further use of the system not only in its classical manifestation 

"predator-prey", "parasite-host", but also in other fields of science and industry, 

where it is possible to adapt the relationship of the type "predator-prey" with the 
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effect of saturation. 
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Introduction . The design and creation of integrated circuits is of paramount 

importance in human life. Integrated circuits are used in electronic computers, 

automation and radio electronics circuits, as well as in the design of memory devices 

and logic blocks. A transistor is an electronic device that acts as a switch or amplifier 

of electrical signals. It has three layers: an emitter, a base and a collector, and is made 

from semiconductor materials such as silicon or germanium. The transistor can 

control a larger current flowing between the emitter and collector by applying a small 

current or voltage to the base.  

Aim. The purpose of the article is to study the possibilities of manufacturing 

microcircuits from various materials and substantiate the choice of silicon as the 

optimal type of raw material. 

Materials and methods. The study used general theoretical research methods 

and special ones. Based on the critical analysis, the use of silicon as the best material 

for the production of microcircuits was justified. 

Results and discussion. A bipolar transistor is a transistor that requires both 

types of charge carrier - electrons and holes - to control the current through it. Field 

Effect Transistor - a transistor that works by using a field effect, which means that 

only one type of charge carrier is required. Metal Oxide Semiconductor (MOSFET) a 

transistor in which the gate is isolated from the channel by a dielectric. Junction Field 

Effect Transistor (JFET) - a transistor in which the field that closes the channel is 

created by applying a voltage across the control pn junction. Metal-Enhanced 

Schottky Field Effect Transistor (MESFET) - a type of JFET that uses a Schottky 

barrier rather than a pn junction as the control device, resulting in a lower voltage 
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drop and higher speed. A High Electron Mobility Transistor (HEMT) uses a 

heterojunction to create a channel with high carrier concentration and mobility [1].  

In 1947-1948, John Bardeen and Walter Brattain, working at Bell Labs under 

William Shockley, were researching germanium diodes and studying the distribution 

of electric fields. During their experiments they came across an unexpected 

phenomenon. This would become known as the transistor effect. It was a major 

breakthrough in the field of electronics and paved the way for the technological 

advances of the modern era. The first transistor created was large, so it was 

impossible to immediately use it for industrial production. However, two years later, 

in 1951, a major breakthrough occurred when the first bipolar transistor using pn 

junctions was successfully produced. This development enabled the mass production 

of transistors. 

Of the three discoverers of the transistor, only Shockley continued to work on 

it. He wanted to claim the glory, which is why he quarrelled with the real discoverers.  

Contrary to popular belief, the first patent for a transistor was not filed in 1947, 

but in 1925 by the American scientist Julius Lilienfeld. Specifically, a metal-gate 

MESFET in 1930 and a MOSFET in 1933 were described in Lilienfeld's patents. 

Unfortunately, Lilienfeld's ideas were not realised due to the technological limitations 

of the time. It was not until 1948, when William Shockley's demonstration of the 

functionality of Lilienfeld's patents, that there was recognition of the importance of 

his work. In 1948, the development of the bipolar transistor was favoured over 

Lilienfeld's field-effect transistors because of the lack of technology to produce thin 

and defect-free dielectric films.  

The industry quickly moved to silicon-based transistors, although the first 

transistors developed were primarily germanium-based. Silicon's superior thermal 

stability, higher operating temperature and abundance in nature offered several 

advantages over germanium. Silicon transistors also offered better performance and 

reliability due to lower leakage currents. On the other hand, germanium transistors 

had several disadvantages, including temperature sensitivity, limited frequency 

response and higher manufacturing costs. These disadvantages made silicon a more 
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favourable choice for transistor technology. This eventually led to its widespread 

adoption in the electronics industry [2]. 

To overcome the problem of the poor surface quality of germanium, William 

Shockley devised a solution by proposing the concept of the 'buried channel'. The 

idea was to create a channel within the semiconductor material, deep below the 

surface, where the action of the transistor could take place. This innovation aimed to 

improve transistor performance and reliability by overcoming the limitations imposed 

by the surface imperfections of germanium. This is how the JFET field-effect 

transistor appeared. These transistors have found their place in analog circuits.  

At Bell Labs in 1959, Devon Kang and Martin Attala introduced the first 

MOSFET (Metal-Oxide-Semiconductor Field-Effect Transistor) using silicon oxide 

as the gate dielectric. Industry leaders such as Radio Corporation of America (RCA) 

and Fairchild quickly recognised the significance of this breakthrough. Low power 

consumption, high switching speed and compatibility with integrated circuit 

manufacturing processes were just some of the advantages MOSFETs offered. They 

also offered excellent noise immunity and allowed electronic devices to become 

miniaturised. However, subsequent advances in MOSFET technology have gradually 

addressed and improved the limitations of early MOSFETs, such as high leakage 

currents and low voltage tolerance.  

The main advantage of MOSFET technology at the time was its simplicity: the 

simplest circuit using n-MOSFETs or p-MOSFETs required only four 

photolithographs, compared with six for CMOS, and a bipolar circuit required seven 

lithographs for one type of transistor. A major disadvantage was the speed of 

MOSFETs. If CMOS could reach a frequency of 5MHz, the EZL could reach 100-

200MHz [3].  

A clear advantage of nMOS (negative channel metal-oxide-semiconductor) and 

pMOS (positive channel metal-oxide-semiconductor) logic is its simple 

manufacturing process, compact size and the ability to fit more components on a 

single semiconductor chip. For comparison, a 2IN or 2OUT element on an nMOS or 

pMOS consists of three elements, while on a CMOS it consists of four. In TTL 
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(transistor-transistor logic), these elements contain 4-6 transistors, 1-3 diodes, and 4-5 

resistors. For ECL, there are 4 transistors and 4 resistors. 

The second important advantage of MOSFET technology is low power 

consumption. When a voltage is applied to the gate, the MOSFET creates a 

conductive channel between the source and drain regions, allowing current to flow. 

However, in the absence of a gate voltage, the channel remains non-conductive. This 

feature enables MOSFETs to consume very little power when turned off. In addition, 

MOSFETs have low input capacitance, which reduces the energy required for 

charging and discharging, further contributing to their overall low power 

consumption.  

A huge advantage of ECL was the minimal loss of performance when working 

on heavy loads. The increasing degree of integration has allowed CMOS to partially 

overcome this shortcoming. Over time, developers of digital circuits began to prefer 

CMOS for the implementation of computing systems even where high performance is 

required.  

In the early 1980s, the concept of RISC was invented, which implied a 

significant simplification of the microprocessor. Bipolar technology lagged behind 

CMOS in terms of integration because bipolar ICs were predominantly analogue. 

Nevertheless, the start of RISC development coincided with the possibility of putting 

a processor on a single chip, or at least on two or three chips [4]. 

Having analysed the historical aspects of microcircuit fabrication and 

considered the materials used to make transistors, it's clear that silicon is the optimal 

choice for transistor fabrication at this stage of development. Silicon offers many 

advantages such as superior thermal stability, higher operating temperatures, 

abundance in nature and compatibility with integrated circuit manufacturing 

processes. Silicon transistors also have lower leakage currents. This improves 

performance and reliability. Widespread adoption of silicon-based transistors has 

enabled smaller, faster and more efficient devices to be developed and has been 

instrumental in advancing the field of microelectronics. In microcircuit design, 

silicon remains the material of choice for transistor fabrication to this day. We 
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therefore believe that the use of silicon in the manufacture of semiconductors can 

improve the performance of the equipment in which they are installed. This is 

reflected in improved economic performance, in particular the efficiency of fixed 

assets. 

Conclusions. The article examines the ongoing advances in the manufacture of 

semiconductors and looks at the long-standing challenges associated with the 

different types of semiconductors, weighing up the advantages and disadvantages of 

each. It highlights the current front-runner, the best type of semiconductor, which has 

emerged from a great deal of research and development. The article also examines the 

use of silicon-based transistors in current technologies and speculates on possible 

future advances in semiconductor technology. 
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ɸʅɸʃɯɿ ʅɸɼɯʁʅʆʉʊɯ ɯ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʐɺʀɼʂʀʍ ɸʃɻʆʈʀʊʄɯɺ 
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ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʚô̫ ʟʢʫ, 

ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʰʚʠʜʢʽ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʪʠʧʫ Big Data. ʈʦʟʛʣʷʥʫʪʽ ʘʣʛʦʨʠʪʤʠ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʘʭ M-means. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʤʦʞʣʠʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʣʘʩʽʚ 

ʟʘʤʽʥʶʶʪʴʩʷ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʢʣʘʩʽʚ. ʇʨʠʚʝʜʝʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʨʠʢ ʪʘ ʘʜʘʧʪʠʚʥʠʭ 

ʧʨʘʚʠʣ. ʇʦʢʘʟʘʥʦ ʧʨʠʥʮʠʧʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʨʦʟʚôʷʟʢʫ 

ʜʦʩʠʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʧʦʨʽʚʥʷʥʥʷ ʨʷʜʫ 

ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ʎʽʣʴ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

- ʜʫʞʝ ʥʝʟʥʘʯʥʠʡ ʯʘʩ ʥʘʚʯʘʥʥʷ; 

- ʜʫʞʝ ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʽʚ; 

- ʜʫʞʝ ʤʘʣʠʡ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

- ʜʦʩʪʘʪʥʷ ʥʘʜʽʡʥʽʩʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʚʥʠʭ ʪʠʧʽʚ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʦʥʷʪʪʷ Big Data (ʚʝʣʠʢʽ ʜʘʥʽ) ʻ ʫʤʦʚʥʠʤ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʥʷʪʪʷ Big Data ʨʦʟʫʤʽʻʤʦ ʷʢ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʥʘʷʚʥʽ ʤʝʪʦʜʠ (ʘʙʦ 
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ʘʣʛʦʨʠʪʤʠ, ʘʙʦ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ) ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʢʦʥʢʨʝʪʥʫ ʟʘʜʘʯʫ ʟʘ 

ʧʨʠʡʥʷʪʥʠʡ ʯʘʩ.  

ɺ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʷʢʽʩʪʴ ʤʝʪʦʜʽʚ ʫ ʚʠʧʘʜʢʫ Big Data ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʟʘ 

ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʥʘʜʽʡʥʽʩʪʶ (ʯʘʩʪʦʪʦʶ ʧʦʤʠʣʦʢ ʢʣʘʩʠʬʽʢʘʮʽʾ) ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʯʘʩʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ). ʅʘʰʘ ʧʝʨʰʘ ʛʽʧʦʪʝʟʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʫ ʚʠʧʘʜʢʫ Big Data ʥʝ ʽʩʥʫʻ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʦʜʥʘʢʦʚʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʜʣʷ ʨʽʟʥʠʭ ʚʠʧʘʜʢʽʚ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʟʜʽʡʩʥʠʪʠ ʫʤʦʚʥʫ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘʢʠʭ, ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʭ ʚʠʧʘʜʢʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ 

ʜʝʢʽʣʴʢʘ ʥʘʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ: 

ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ: ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʢʣʘʩʽʚ, ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ (ʝʣʝʤʝʥʪʽʚ) ʫ ʢʦʞʥʦʤʫ ʢʣʘʩʽ, 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʦʟʤʽʨʥʽʩʪʴ ʬʘʢʪʦʨ-ʧʨʦʩʪʦʨʫ) ʝʣʝʤʝʥʪʽʚ. 

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ: ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʘʻʪʴʩʷ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, 

ʤʦʞʣʠʚʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʣʘʩʽʚ, ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʬʘʢʪʦʨʽʚ.  

ʊʨʝʪʽʡ ʚʘʨʽʘʥʪ: ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʘʻʪʴʩʷ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʞʥʦʤʫ ʢʣʘʩʽ, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. ʉʘʤʝ ʜʣʷ 

ʮʴʦʛʦ, ʪʨʝʪʴʦʛʦ ʚʘʨʽʘʥʪʫ ʽ ʭʘʨʘʢʪʝʨʥʽ ʰʚʠʜʢʽ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʘʤʝ ʥʘ ʟʘʜʘʯʘʭ Data Mining ʚ ʫʤʦʚʘʭ Big Data 

ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʩʚʽʪʦʚʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʆʜʥʠʤ ʟ ʪʠʧʦʚʠʭ ʻ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯ ʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʥʝ ʥʘ ʟʘʛʘʣʴʥʽʡ 

ʤʥʦʞʠʥʽ ʝʣʝʤʝʥʪʽʚ ʢʣʘʩʽʚ, ʘ ʣʠʰʝ ʥʘ ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ. ɺ ʘʣʛʦʨʠʪʤʘʭ ʪʠʧʫ 

K-ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʙʤʝʞʝʥʽ ʤʥʦʞʠʥʠ ʪʠʭ ʩʘʤʠʭ 

çʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚè ʚʠʟʥʘʯʘʪʠ ʱʝ ʥʘ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʘʣʛʦʨʠʪʤʫ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʙʣʠʟʴʢʽ ʜʦ ʛʨʘʥʠʮʴ ʢʣʘʩʽʚ.  

ʊʘʢʦʞ, ʝʬʝʢʪʠʚʥʠʤ ʽ ʜʦʩʪʘʪʥʴʦ ʧʨʠʨʦʜʥʠʤ ʻ ʧʨʠʥʮʠʧ ʩʢʦʨʦʯʝʥʥʷ 

ʨʦʟʤʽʨʥʦʩʪʽ ʬʘʢʪʦʨ-ʧʨʦʩʪʦʨʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʯʘʥʥʷ ʘʙʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʬʘʢʪʦʨʘʤʠ. ɺʪʽʤ, ʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʩʫʪʪʻʚʦʛʦ 



496 

ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʦʙʩʷʛʫ ʦʙʯʠʩʣʶʚʘʥʴ ʻ ʟʘʤʽʥʘ ʚʩʽʭ ʤʥʦʞʠʥ ʝʣʝʤʝʥʪʽʚ ʢʣʘʩʽʚ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʜʘʥʠʭ ʢʣʘʩʽʚ. ɯʩʪʦʨʠʯʥʦ ʧʝʨʰʠʤ ʤʝʪʦʜʦʤ, ʱʦ 

ʨʝʘʣʽʟʫʻ ʜʘʥʠʡ ʩʧʦʩʽʙ ʙʫʚ ʤʝʪʦʜ K-means (ʂ ʮʝʥʪʨʽʚ ʢʣʘʩʽʚ), ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʫ ʟʘʜʘʯʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʪʘʢ ʽ ʫ ʟʘʜʘʯʘʭ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʯʘʶʪʴ ʡ ʥʝʜʦʣʽʢʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ, ʘʣʝ ʨʦʟʚʠʪʦʢ 

ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʡʦʛʦ ʨʝʘʣʽʟʫʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʡʦʛʦ 

ʥʘʜʟʚʠʯʘʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺ ʨʦʙʦʪʽ ʜʘʥʠʡ ʩʧʦʩʽʙ ʨʦʟʫʤʽʻʪʴʩʷ ʜʝʱʦ ʰʠʨʰʝ: 

ʥʘ ʝʪʘʧʽ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʣʘʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʫʞʝ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʚʠʨʽʰʫʚʘʪʠ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʷʢʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʘʜʘʯʽ ʜʠʭʦʪʦʤʽʾ, ʜʝ ʬʘʢʪʦʨ-ʧʨʦʩʪʽʨ ʤʘʻ 

ʨʦʟʤʽʨʥʽʩʪʴ D = 6. ʈʦʟʛʣʷʜʘʻʪʴʩʷ, ʪʘʢʠʤ ʯʠʥʦʤ 2 ʢʣʘʩʠ: ɸ (ʫʤʦʚʥʦ ʟʝʣʝʥʠʡ) ʪʘ ɺ 

(ʫʤʦʚʥʦ ʩʠʥʽʡ). ɿʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. 

ʆʢʨʽʤ ʘʣʛʦʨʠʪʤʽʚ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʨʠʢ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʘʢʦʞ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʽʜʦʤʠʡ ʘʣʛʦʨʠʪʤ ʂ ʥʘʡʙʣʠʞʯʠʭ ʩʫʩʽʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤ ʂ 

ʚʠʧʘʜʢʦʚʠʭ ʩʫʩʽʜʽʚ. ʆʩʪʘʥʥʽʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʽʚ 

ʦʙʠʨʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʽʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʦʙôʻʢʪʫ ʍ ʜʦ ʚʩʽʭ ʂ 

ʚʠʧʘʜʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ ʢʣʘʩʘʤ ɸ ʽ ɺ. ʇʦʨʽʚʥʶʶʪʴʩʷ ʘʙʦ ʩʫʤʠ ʚʽʜʩʪʘʥʝʡ, ʘʙʦ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ. 

ɺʠʩʥʦʚʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʘʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɻʦʣʦʚʥʠʡ ʚʠʩʥʦʚʦʢ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʨʽʟʥʽ ʤʝʪʦʜʠ (ʘʣʛʦʨʠʪʤʠ) 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝ ʻ çʧʦʛʘʥʠʤʠè ʯʠ çʜʦʙʨʠʤʠè, ʙʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʧʦʪʨʝʙʫʻ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʜʘʥʦʾ 

ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ. 

2. ʋ ʟʘʜʘʯʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ (Big Data) ʧʦʨʷʜ ʟ 

ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ï ʥʘʜʽʡʥʦʩʪʽ, ʩʣʽʜ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 
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ʢʨʠʪʝʨʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʗʢʱʦ ʧʦ ʢʨʠʪʝʨʽʶ ʥʘʜʽʡʥʦʩʪʽ ʘʣʛʦʨʠʪʤʠ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʽ, ʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʣʽʜ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʘʣʛʦʨʠʪʤʘʤ. 

3. ɼʣʷ ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ Big Data ʟ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʽʚ, ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʘʩʽʚ, ʥʝʚʝʣʠʢʦʶ ʨʦʟʤʽʨʥʽʩʪʶ 

ʬʘʢʪʦʨ-ʧʨʦʩʪʦʨʫ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʘʤʠ 

M-means. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʝʣʝʤʝʥʪʠ ʢʣʘʩʽʚ ʟʘʤʽʥʶʶʪʴʩʷ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʽʚ. 

4. ɺ ʧʨʦʩʪʠʭ ʚʠʧʘʜʢʘʭ, ʦʮʽʥʶʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ, ʩʣʽʜ 

ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ ʘʣʛʦʨʠʪʤʘʤ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʨʠʢ ʘʙʦ ʘʜʘʧʪʠʚʥʠʭ ʧʨʘʚʠʣ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʪʘʥʥʽʡ ʥʘʚʽʪʴ ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ ʧʦʨʷʜʢʫ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʤʦʞʝ ʜʘʚʘʪʠ 

ʩʫʪʪʻʚʠʡ ʚʠʛʨʘʰ ʫ ʯʘʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

5. ʇʨʠʥʮʠʧʠ M-means ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦ 

ʜʫʞʝ ʚʝʣʠʢʦʾ ʩʬʝʨʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʚʠʧʘʜʦʢ ʜʠʥʘʤʽʯʥʠʭ 

ʢʣʘʩʽʚ. ʊʦʤʫ ʪʘʢʽ ʘʣʛʦʨʠʪʤʠ ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʟʘʜʘʯ. 
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ɿɸɼɸʏɯ ɼʈʆɹʆɺʆ ï ʃɯʅɯʁʅʆɻʆ ʇʈʆɻʈɸʄʋɺɸʅʅʗ 

 

ɺʠʛʦʜʥʝʨ ɯʥʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʈʠʞʝʥʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʙʽʟʥʝʩʫ 

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ/Introductions . ʅʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çɽʢʦʥʦʤʽʢʦ ï ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽè ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟ ʷʢʦʶ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʩʪʫʜʝʥʪʠ ʪʘʢʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢ ʌʽʥʘʥʩʠ, ʙʘʥʢʽʚʩʴʢʘ ʩʧʨʘʚʘ ʪʘ 

ʩʪʨʘʭʫʚʘʥʥʷ, ɽʢʦʥʦʤʽʢʘ, ʆʙʣʽʢ ʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. ʆʜʥʘ ʟ ʪʝʤ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ - çɿʘʜʘʯʽ ʜʨʦʙʦʚʦ ï ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ʎʽʣʴ ʨʦʙʦʪʠ/Aim. ʈʦʟʛʣʷʥʝʤʦ ʟʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʢʦ ï ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʜʘʯʽ ʪʘ ʧʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʜʣʷ ʟʘʜʘʯʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ/Materials and methods. ʈʦʟʚôʷʟʫʶʯʠ ʝʢʦʥʦʤʽʯʥʽ 

ʟʘʜʘʯʽ, ʯʘʩʪʦ ʟʘ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʙʝʨʫʪʴ ʧʦʢʘʟʥʠʢʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʦʱʦ, ʷʢʽ ʤʘʪʝʤʘʪʠʯʥʦ ʧʦʜʘʶʪʴʩʷ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ. ɿʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʫ ʮʴʦʤʫ ʨʘʟʽ ʟʘʧʠʩʫʶʪʴ 

ʪʘʢ:  
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ʟʘ ʫʤʦʚ 

ä
=

=
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j
ijij bxa

1
( )ni ,1= , 

0²jx ( )nj ,1= . 

ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʟʥʘʤʝʥʥʠʢ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 
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ɸʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʟʚʝʜʝʥʥʷ ʾʾ ʜʦ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʑʦʙ ʚʠʢʦʥʘʪʠ ʪʘʢʝ 

ʟʚʝʜʝʥʥʷ, ʧʦʟʥʘʯʠʤʦ 

ä
=

=+
n

j
jj

y
dxd

1 0

0

1
, 

ʟʨʦʙʠʤʦ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ 

jj xyy 0=  ( )nj ,1= . 

ʽ ʟʘʧʠʰʝʤʦ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ: 
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=

+=
n

j
jj yxycZ
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00minmax  
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00 1, 

0²
j

y  ( )nj ,1= , 00 >y . 

ɼʽʩʪʘʣʠ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ 

ʩʠʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʦʤ. ʅʝʭʘʡ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ  

 

{ }.,...,,, 0002010 yyyyy nj =  

ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ x0j ʟʥʘʡʜʝʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

0

0

0
y

y
x

j

j =  ( )nj ,1= . 

 

ʇʨʠʢʣʘʜ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ, ʷʢʝ ʨʦʟʤʽʱʝʥʝ ʚ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʤʘʻ ʥʘʤʽʨ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʪʨʫʢʪʫʨʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʚʟʷʪʦ ʤʘʢʩʠʤʽʟʘʮʽʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ. 

ɼʘʥʽ ʧʨʦ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʾʭ ʟʜʽʡʩʥʶʚʘʪʠʤʝ ʪʦʚʘʨʠʩʪʚʦ, ʥʘʚʝʜʝʥʦ ʚ 
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ʪʘʙʣʠʮʽ: 

ʇʦʢʘʟʥʠʢ 

ɼʽʷʣʴʥʽʩʪʴ ʟ ʚʠʨʦʱʫʚʘʥʥʷ 

ʈ
ʝ
ʩ
ʫ
ʨ
ʩ

 

ʦ
ʟ
ʠ
ʤ
ʦ
ʾ

 

ʧ
ʰ
ʝ
ʥ
ʠ
ʮ
ʽ
,
 
ʛ
ʘ

 

ʮ
ʫ
ʢ
ʨ
ʦ
ʚ
ʠ
ʭ

 

ʙ
ʫ
ʨ
ʷ
ʢ
ʽ
ʚ
,
 
ʛ
ʘ

 

ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʢʛ 

ʢ
ʦ
ʨ
ʤ
ʦ
ʚ
ʠ
ʭ

 

ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
,
 
ʛ
ʘ

 

5000 4500 4000 3500 

ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 4 35 ð ð ð ð 6 ð 

ʉʦʙʽʚʘʨʪʽʩʪʴ, ʛʨʥ./ʪ 600 250 600 700 800 9000 200 ð 

ʎʽʥʘ, ʛʨʥ./ʪ 800 300 1000 1000 1000 1000 ð ð 

ɺʠʭʽʜ ʢʦʨʤʽʚ, ʪʦʥ ʢʦʨʤʦ- 

ʚʠʭ ʦʜʠʥʠʮʴ/ʛʘ 
0,8 2,0 ð ð ð ð 6 ð 

ɺʠʪʨʘʪʠ ʞʠʚʦʾ ʧʨʘʮʽ, 

ʣʶʜʠʥʦ-ʜʥʽʚ/ʛʘ 
4 25 6 6 6 6 3 26 000 

ɺʠʪʨʘʪʠ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʧʨʘʮʽ, 

ʣʶʜʠʥʦ-ʜʥʽʚ/ʛʘ 
2 8 3 3 3 3 2 11 000 

ʏʘʩʪʢʘ ʢʦʨʽʚ ʫ ʩʪʘʜʽ ð ð 0,1 0,2 0,3 0,4 ð  

ʇʦʪʨʝʙʘ ʚ ʢʦʨʤʘʭ, ʪ/ʛʦʣ ð ð 5 4,7 4,4 4,1 ð ð 

 

ɸʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ ʤʘʻ 2500 ʛʘ ʨʽʣʣʽ. ɿʘʧʠʩʘʪʠ ʝʢʦʥʦʤʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʽ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ: 

ʭ1 ï ʧʣʦʱʘ ʧʦʩʽʚʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʛʘ; ʭ2 ï ʧʣʦʱʘ ʧʦʩʽʚʫ ʮʫʢʨʦʚʦʛʦ 

ʙʫʨʷʢʘ, ʛʘ; ʭ3 ï ʧʣʦʱʘ ʧʦʩʽʚʫ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ, ʛʘ; ʭ4 ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 5000 ʢʛ; ʭ5 ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 4500 ʢʛ; 

ʭ6-ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 4000 ʢʛ; ʭ7 ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

3500 ʢʛ. 

ɿʘʧʠʰʝʤʦ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʘʣʴʥʦʩʪʽ: 

max
3150320031503000120087502400

350800135020001750800

7654321

765421 ­
++++++

+++++
=

xxxxxxx

xxxxxx
Z  

ʟʘ ʨʦʟʛʣʷʥʫʪʠʭ ʜʘʣʽ ʫʤʦʚ. 

ɯ. ʆʙʤʝʞʝʥʥʷ ʟʘ ʨʝʩʫʨʩʘʤʠ. 

1) ʈʽʣʣʽ: 2500321 ¢++ xxx . 

2) ɾʠʚʦʾ ʧʨʘʮʽ: 2600036663254 7654321 ¢++++++ xxxxxxx . 

3) ʄʝʭʘʥʽʟʦʚʘʥʦʾ ʧʨʘʮʽ: 110003333282 7654321 ¢++++++ xxxxxxx . 

ɯɯ. ʆʙʤʝʞʝʥʥʷ ʩʽʚʦʟʤʽʥʠ. 

1) ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʢʦʨʤʦʚʠʭ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʘ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠ ʧʣʦʱʽ ʧʽʜ 

ʦʟʠʤʦʶ ʧʰʝʥʠʮʝʶ: 
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13 xx ² . 

2) ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʘ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠ ʧʣʦʱʽ 

ʧʽʜ ʮʫʢʨʦʚʠʤʠ ʙʫʨʷʢʘʤʠ: 

21 xx ² . 

ɯɯɯ. ʉʪʨʫʢʪʫʨʘ ʢʦʨʽʚ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

1) ɹʘʣʘʥʩʦʚʝ ʨʽʚʥʷʥʥʷ ʱʦʜʦ ʢʦʨʽʚ: 87654 xxxxx =+++ , 

ʜʝ 8x  ð ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ. 

2) ʏʘʩʪʢʘ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 5000 ʢʛ: 84 1,0 xx ¢ . 

3) ʏʘʩʪʢʘ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 4500 ʢʛ: 85 2,0 xx ¢ . 

4) ʏʘʩʪʢʘ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 4000 ʢʛ: 86 4,0 xx ¢ . 

5) ʏʘʩʪʢʘ ʢʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 3500 ʢʛ: 87 3,0 xx ¢ . 

ɯV. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʦʨʽʚ ʢʦʨʤʘʤʠ: 

01,44,47,40,5628,0 7654321 ²++++++ xxxxxxx . 

V. ʅʝʚʽʜôʻʤʥʽʩʪʴ ʟʤʽʥʥʠʭ: 

0²jx  ( )nj ,1= . 

ʑʦʙ ʟʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʟʘ ʮʽʻʶ ʤʦʜʝʣʣʶ, ʟʨʦʙʠʤʦ ʚʽʜʧʦʚʽʜʥʫ ʟʘʤʽʥʫ ʡ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʩʠʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʦʤ: 

,
1

3150320031503000120087502400
0

7654321
y

xxxxxxx =++++++  

jj xyy 0= . 

ʆʪʞʝ, ʤʘʻʤʦ ʪʘʢʫ ʣʽʥʽʡʥʫ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ: 

max350800135020001750800 765421 ­+++++= yyyyyyf  

ʟʘ ʨʦʟʛʣʷʥʫʪʠʭ ʜʘʣʽ ʫʤʦʚ. 

ɯ. 02500
0321
¢-++ yyyy , 

02600066663254 7654321 ¢-++++++ yyyyyyy , 

0110003333282 7654321 ¢-++++++ yyyyyyy . 
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ɯɯ. 013 ²-yy , ʘʙʦ 031 ²-yy , 

021 ²-yy , ʘʙʦ 012 ²-yy . 

ɯɯɯ. 087654 =-+++ yyyyy , 

01,0 84 ¢- yy , 

02,0 85 ¢- yy , 

04,0 86 ¢- yy , 

03,0 87 ¢- yy . 

ɯV. 01,44,47,40,5628,0 7654321 ²++++++ yyyyyyy . 

V. 0²jy  ( )8,0=j . 
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ɽʂʆʅʆʄɯʏʅɸ ɯʅʊɽʈʇʈɽʊɸʎɯʗ ɼɺʆɰʉʊʆɰ ɿɸɼɸʏɯ 

 

ɺʠʛʦʜʥʝʨ ɯʥʥʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʈʠʞʝʥʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʙʽʟʥʝʩʫ 

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ/Introductions . ʅʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çɽʢʦʥʦʤʽʢʦ ï ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽè ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟ ʷʢʦʶ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʩʪʫʜʝʥʪʠ ʪʘʢʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢ ʌʽʥʘʥʩʠ, ʙʘʥʢʽʚʩʴʢʘ ʩʧʨʘʚʘ ʪʘ 

ʩʪʨʘʭʫʚʘʥʥʷ, ɽʢʦʥʦʤʽʢʘ, ʆʙʣʽʢ ʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʪʝʤ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ ï çʊʝʦʨʽʷ ʜʚʦʾʩʪʦʩʪʽ ʚ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽè. ɼʦʮʽʣʴʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʧʨʷʤʫ ʪʘ ʜʚʦʾʩʪʫ ʜʦ ʥʝʾ ʟʘʜʘʯʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʢʦʥʦʤʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ʎʽʣʴ ʨʦʙʦʪʠ/Aim. ɽʢʦʥʦʤʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ ʨʦʟʛʣʷʥʝʤʦ 

ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ/Materials and methods. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ n ʚʠʜʽʚ 

ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ m ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ, ʟʘʧʘʩʠ ʷʢʠʭ ʦʙʤʝʞʝʥʽ ʟʥʘʯʝʥʥʷʤʠ 

( )mibi ,1= . ʅʦʨʤʘ ʚʠʪʨʘʪ ʢʦʞʥʦʛʦ ʨʝʩʫʨʩʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 

( )minjaij ,1;,1 == . ʎʽʥʘ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ j-ʛʦ ʚʠʜʫ ʜʦʨʽʚʥʶʻ ( )njc j ,1= . 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

j

n

j
j xcZ Ö= ä

=1

maxmax ; 

( )mibxa ij

n

j
ij ,1

1

=¢ä
=

; 

( )njx j ,10 =² . 

ʇʨʷʤʘ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʘʢʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ( )**

2

*

1

* ...,,, nxxxX = , ʷʢʠʡ ʜʘʻ ʥʘʡʙʽʣʴʰʠʡ ʜʦʭʽʜ. 
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ɼʚʦʾʩʪʘ ʟʘʜʘʯʘ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʷʤʦʾ ʙʫʜʝ ʪʘʢʘ: 

;min
1

­=ä
=

i

m

i
i ybF  

( )njcya ji

m

i
ij ,1

1

=²ä
=

; 

( )miyi ,10 =² . 

ɽʢʦʥʦʤʽʯʥʠʡ ʟʤʽʩʪ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʦʩʴ ʫ ʯʦʤʫ. ɺʠʟʥʘʯʠʪʠ ʪʘʢʫ 

ʦʧʪʠʤʘʣʴʥʫ ʩʠʩʪʝʤʫ ʜʚʦʾʩʪʠʭ ʦʮʽʥʦʢ ʨʝʩʫʨʩʽʚ ʫ̔, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʜʣʷ ʷʢʦʾ ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʫʩʽʭ ʨʝʩʫʨʩʽʚ ʙʫʜʝ 

ʥʘʡʤʝʥʰʦʶ. ʆʩʢʽʣʴʢʠ ʟʤʽʥʥʽ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ ʦʟʥʘʯʘʶʪʴ ʮʽʥʥʽʩʪʴ ʦʜʠʥʠʮʽ -̔ʛʦ 

ʨʝʩʫʨʩʫ, ʾʭ ʽʥʢʦʣʠ ʱʝ ʥʘʟʠʚʘʶʪʴ ʪʽʥʴʦʚʦʶ ʮʽʥʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʩʫʨʩʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʾʩʪʠʭ ʦʮʽʥʦʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʘʪʫʩ ʢʦʞʥʦʛʦ ʨʝʩʫʨʩʫ 

ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ. 

ʈʝʩʫʨʩʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʧʦʜʽʣʠʪʠ ʥʘ ʜʝʬʽʮʠʪʥʽ ʪʘ ʥʝʜʝʬʽʮʠʪʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʧʦʚʥʝ ʯʠ ʯʘʩʪʢʦʚʝ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʝ ʦʧʪʠʤʘʣʴʥʠʤ ʧʣʘʥʦʤ ʧʨʷʤʦʾ ʟʘʜʘʯʽ. ʗʢʱʦ ʜʚʦʾʩʪʘ 

ʦʮʽʥʢʘ ʫ̔ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʚʽʜʧʦʚʽʜʥʠʡ 

-̔ʡ ʨʝʩʫʨʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ ʥʝ ʧʦʚʥʽʩʪʶ ʽ ʻ 

ʥʝʜʝʬʽʮʠʪʥʠʤ. ʗʢʱʦ ʞ ʜʚʦʾʩʪʘ ʦʮʽʥʢʘ ʫ̔ > 0, ʪʦ -̔ʡ ʨʝʩʫʨʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʧʦʚʥʽʩʪʶ ʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʝʬʽʮʠʪʥʠʤ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʚʝʣʠʯʠʥʘ ʜʚʦʾʩʪʦʾ ʦʮʽʥʢʠ ʧʦʢʘʟʫʻ, ʥʘ ʩʢʽʣʴʢʠ 

ʟʙʽʣʴʰʠʪʴʩʷ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ Z, ʷʢʱʦ ʟʘʧʘʩ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʩʫʨʩʫ 

ʟʙʽʣʴʰʠʪʠ ʥʘ ʦʜʥʫ ʫʤʦʚʥʫ ʦʜʠʥʠʮʶ. 

ɸʥʘʣʽʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʾʩʪʠʭ ʦʮʽʥʦʢ ʽ ʦʙʤʝʞʝʥʴ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ. ʃʽʚʘ ʯʘʩʪʠʥʘ ʢʦʞʥʦʛʦ 

ʦʙʤʝʞʝʥʥʷ ʜʚʦʾʩʪʦʾ ʟʘʜʘʯʽ ʻ ʚʘʨʪʽʩʪʶ ʚʩʽʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʠʥʠʮʽ j-ʾ ʧʨʦʜʫʢʮʽʾ. ʗʢʱʦ ʮʷ ʚʝʣʠʯʠʥʘ ʧʝʨʝʚʠʱʫʻ ʮʽʥʫ ʦʜʠʥʠʮʽ 

ʧʨʦʜʫʢʮʽʾ (ʩj), ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʜʫʢʮʽʶ ʥʝ ʚʠʛʽʜʥʦ, ʚʦʥʘ ʥʝʨʝʥʪʘʙʝʣʴʥʘ ʽ ʚ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʥʘ ʭj = 0. ʗʢʱʦ ʞ ʟʘʛʘʣʴʥʘ ʦʮʽʥʢʘ 

ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʜʦʨʽʚʥʶʻ ʮʽʥʽ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ, ʪʦ ʚʠʛʦʪʦʚʣʷʪʠ ʪʘʢʫ ʧʨʦʜʫʢʮʽʶ 
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ʜʦʮʽʣʴʥʦ, ʚʦʥʘ ʨʝʥʪʘʙʝʣʴʥʘ ʽ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʥʘ 

ʟʤʽʥʥʘ ʭj > 0. 

ɽʢʦʥʦʤʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʚʦʾʩʪʠʭ ʟʘʜʘʯ ʪʘ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʢʦ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ ʜʚʦʾʩʪʦʩʪʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʤʦʜʠʬʽʢʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʫʤʦʚ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʡ ʜʽʩʪʘʪʠ ʧʨʠ ʮʴʦʤʫ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ɿʤʽʥʘ ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʧʨʷʤʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʤʦʞʝ 

ʚʧʣʠʥʫʪʠ ʥʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʽ ʜʦʧʫʩʪʠʤʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʧʣʘʥʫ ʪʘ ʧʨʠʚʝʩʪʠ ʜʦ 

ʦʜʥʽʻʾ ʟ ʪʘʢʠʭ ʩʠʪʫʘʮʽʡ: 

- ʩʢʣʘʜ ʟʤʽʥʥʠʭ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ; 

- ʩʢʣʘʜ ʟʤʽʥʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʽʤ, ʘʣʝ ʾʭ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʶʶʪʴʩʷ; 

- ʟʤʽʥʶʶʪʴʩʷ ʩʢʣʘʜ ʟʤʽʥʥʠʭ ʪʘ ʾʭ ʟʥʘʯʝʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʽ. 

2. ʋʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʤʝʞʝʥʥʷ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ 

ʚʧʣʠʚʘʻ ʥʘ ʜʦʧʫʩʪʠʤʽʩʪʴ ʨʦʟʚôʷʟʢʫ ʽ ʥʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

3. ʋʚʝʜʝʥʥʷ ʥʦʚʦʾ ʟʤʽʥʥʦʾ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʚʧʣʠʚʘʻ ʥʘ 

ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʽ ʥʝ ʧʦʛʽʨʰʫʻ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 
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ʋɼʂ 517.5 

ʇʈʆ ɿɹɯɾʅɯʉʊʔ ɺ ʉɽʈɽɼʅʔʆʄʋ ʈʗɼɯɺ ʊɽʁʃʆʈɸ, ʂʆɽʌɯʎɯɭʅʊʀ 

ʗʂʀʍ ɿɸɼʆɺʆʃʔʅʗʖʊʔ ʋʄʆɺʀ ʉɯɼʆʅɸ-ʊɽʃʗʂʆɺʉʔʂʆɻʆ 

 

ɿʘʜʝʨʝʡ ʇʝʪʨʦ ɺʘʩʠʣʴʦʚʠʯ 

ʜʦʢʪʦʨ. ʬ.-ʤ. ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ɿʘʜʝʨʝʡ ʅʘʜʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

 ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, 

ʅʝʬʴʦʜʦʚʘ ɻʘʣʠʥʘ ɼʤʠʪʨʽʚʥʘ 

ʢ. ʬ.-ʤ. ʥ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʆʢʫʥʻʚ ɭʛʦʨ ʄʘʢʩʠʤʦʚʠʯ 

ʩʪʫʜʝʥʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʦʙʣʘʩʪʝʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʙʣʘʩʪʴ 

ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʚ ʦʜʠʥʠʯʥʦʤʫ ʢʨʫʟʽ, ʷʢʘ ʧʦʻʜʥʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʨʷʜʽʚ ʌʫʨôʻ 

ʧʝʨʽʦʜʠʯʥʠʭ ʬʫʥʢʮʽʡ ʟ ʨʷʜʘʤʠ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʡ ʟ ʙʘʥʘʭʦʚʦʛʦ ʧʨʦʩʪʦʨʫ Ὄ  [1], 

ʨʦʟʜʽʣ VII. ʋʤʦʚʠ ʽʥʪʝʛʨʦʚʥʦʩʪʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʨʷʜʽʚ ʪʘ ʾʭ ʟʙʽʞʥʽʩʪʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚ ʨʦʙʦʪʘʭ ɸ. ɿʠʛʤʫʥʜʘ [1], ɸ. ʄ. ʂʦʣʤʦʛʦʨʦʚʘ [2], 

ʉ. ʆ. ʊʝʣʷʢʦʚʩʴʢʦʛʦ [3, 7], ʪʘ ʽʥʰʠʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫʤʦʚʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 

В ὧװᾀ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʷʢʠʭ ʜʘʥʠʡ ʨʷʜ ʻ ʨʷʜʦʤ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʾ ʟ ʢʣʘʩʫ Ὄ, ʘ 

ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʮʝʡ ʨʷʜ ʊʝʡʣʦʨʘ ʟʙʽʛʘʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ, 

ʪʦʙʪʦ ʚ ʤʝʪʨʠʮʽ ὒ . ɿʦʢʨʝʤʘ, ʫʤʦʚʠ ʢʚʘʟʽʚʠʧʫʢʣʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ὧ, ʪʦʙʪʦ 

ʫʤʦʚʠ  

В Ὧȿɝὧ ȿ Њ, ɝὧ ɝὧ ɝὧ ὧ ςὧ ὧ  ʟʘʤʽʥʝʥʦ 

ʥʘ ʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʪʝʦʨʝʤʘ 1). ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʽ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʟʙʽʞʥʦʩʪʽ ʚ ʤʝʪʨʠʮʽ 



507 

ὒ ʨʷʜʽʚ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʡ ʟ ʢʣʘʩʽʚ Ὄ  (ʪʝʦʨʝʤʘ 2). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʠ ʜʦʚʝʜʝʥʥʽ ʪʝʦʨʝʤʠ 1 ʪʘ ʪʝʦʨʝʤʠ 2 ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ I. I. Privalov [1], ʉ. ʆ. ʊʝʣʷʢʦʚʩʴʢʦʛʦ [3, 7] ʪʘ ɻ. ɸ. ʌʦʤʽʥʘ [6]. 

ɺʩʪʘʥʦʚʣʝʥʽ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʡ, ʱʦ ʻ ʘʥʘʣʽʪʠʯʥʠʤʠ ʚ ʦʜʠʥʠʯʥʦʤʫ ʢʨʫʟʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʛʫʣʷʨʥʘ ʚ ʦʜʠʥʠʯʥʦʤʫ ʢʨʫʟʽ                    

Ὀ ᾀȡȿᾀȿ ρ ʬʫʥʢʮʽʷ Ὢᾀ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ Ὄ , ὴ ρ, ʷʢʱʦ 

ÌÉÍ
ᴼ

ὪὶὩ
װ

Ὠὸװ ЊȢ 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʥʘʣʝʞʥʦʩʪʽ ʬʫʥʢʮʽʾ Ὢᾀ ʤʥʦʞʠʥʽ Ὄ, ʷʢ ʜʦʙʨʝ ʚʽʜʦʤʦ 

[4], ʬʫʥʢʮʽʷ ὪὩ  ʩʫʤʦʚʥʘ, ʙʦ ʚ ʩʠʣʫ ʣʝʤʠ ʇ. ʌʘʪʫ 

ὪὩ Ὠὸ ÌÉÍ
ᴼ

ὪὶὩ ὨὸװȢ 

ʉʪʝʧʝʥʝʚʠʡ ʨʷʜ 

В ὧװᾀ  (1) 

ʻ ʨʷʜʦʤ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʾ ὪᾀᶰὌ  ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʡʦʛʦ ʜʽʡʩʥʘ ʪʘ 

ʫʷʚʥʘ ʯʘʩʪʠʥʠ ʧʨʠ ᾀ Ὡ  ʻ ʨʷʜʘʤʠ ʌʫʨôʻ ʩʫʤʦʚʥʠʭ ʬʫʥʢʮʽʡ, ʪʦʙʪʦ ʧʨʠ 

ὧ ὥ Ὥὦȟװὧ
ὥ

ς
ȟװὯװ  ρȟςȟȣװ

ὪὩ ὧװὩ  

ὥ

ς
ὥװÃÏÓὯὸ ὦװÓÉÎὯὸ Ὥ ὦÃÏÓὯὸ ὥÓÉÎὯὸȟ 

ʜʝ ʨʷʜʠ 

Ὓ•
ὥ

ς
ὥװÃÏÓὯὸװ  ÓÉÎὯὸȟװὦװ

Ὓ• ὦװÃÏÓὯὸװ  ÓÉÎὯὸȟװὥװ

ʻ ʨʷʜʘʤʠ ʌʫʨôʻ ʬʫʥʢʮʽʾ װ•ᶰὒ ̔ ʩʧʨʷʞʝʥʦʾ ʜʦ ʥʝʾ ʬʫʥʢʮʽʾ װ•ᶰὒ ˟̔̓ װὒ- 

ʤʥʦʞʠʥʘ ς“-ʧʝʨʽʦʜʠʯʥʠʭ, ʩʫʤʦʚʥʠʭ ʟʘ ʃʝʙʝʛʦʤ ʬʫʥʢʮʽʡ. 
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ɺ ʨʦʙʦʪʽ [5] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʱʦ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ 

ὧ ὥ Ὥὦȟὧ
ὥ

ς
ȟװὯ ρȟςȟȣȟװὥȟὦᶰᴙ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ  

ÌÉÍOװ ὧ πȟ  (2) 

В Ὧȿɝὧ ȿ Њ, ɝὧ ɝὧ ɝὧ ὧ ςὧ ὧ ,  (3) 

ʪʦ ʨʷʜ (1) ʙʫʜʝ ʨʷʜʦʤ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʾ ὪᾀᶰὌ  ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

Вװ
ȿ ȿ

Њ  (4) 

ʅʝʭʘʡ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὧ ȟװὯ πȟρȟςȟȣ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ (2) ʽ ʽʩʥʫʶʪʴ 

ʪʘʢʽ ʯʠʩʣʘ ὃ, ʱʦ 

ὃ πȢȟ̐̑װ ̉ὯᴼЊȟװВ ὃ Њȟ  (5) 

ʘ ʪʘʢʦʞ  

ȿɝὧȿ ὃȟᶅװὯ πȟρȟςȣ  (6) 

ʗʢʱʦ ʚʠʢʦʥʘʥʽ ʫʤʦʚʠ (2), (5), (6), ʪʦ ʙʫʜʝʤʦ ʛʦʚʦʨʠʪʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ὧ  ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ ʉʽʜʦʥʘ - ʊʝʣʷʢʦʚʩʴʢʦʛʦ [3, 6]. 

ʂʘʞʫʪʴ, ʱʦ ʨʷʜ ʊʝʡʣʦʨʘ (1) ʬʫʥʢʮʽʾ ὪᾀᶰὌ  ʟʙʽʛʘʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ, 

ʪʦʙʪʦ ʚ ʤʝʪʨʠʮʽ ὒ, ʷʢʱʦ 

ÌÉÍOװ ᷿ ὪὩ Ὓ ὪȠὸὨὸװ=װÌÉÍO ᷿ В ὧὩ Ὠὸװ π  (7) 

̓̔ ̓Ὓ ὪȠὸ - ʯʘʩʪʠʥʥʘ ʩʫʤʘ ʨʷʜʫ (1) ʧʨʠ ᾀ Ὡ . 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʫʤʦʚʠ (3) ʦʩʣʘʙʣʝʥʽ ʜʦ ʫʤʦʚ ʉʽʜʦʥʘ -ʊʝʣʷʢʦʚʩʴʢʦʛʦ (5), (6), 

ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʽ ʫʤʦʚʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ὧ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ 

ʨʽʚʥʽʩʪʴ (7). 

ʊʝʦʨʝʤʘ 1. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ὧ ȟװὯ πȟρȟςȟȣ ʨʷʜʫ (1) ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʫʤʦʚʠ ʉʽʜʦʥʘ-ʊʝʣʷʢʦʚʩʴʢʦʛʦ, ʪʦʙʪʦ ʫʤʦʚʠ (2), (5) ʽ (6), ʪʦ ʮʝʡ ʨʷʜ ʙʫʜʝ ʨʷʜʦʤ 

ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʾ ὪᾀᶰὌ, ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ (4). 

ʊʝʦʨʝʤʘ 2. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ὧ ȟװὯ πȟρȟςȟȣ ʨʷʜʫ (1) ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʫʤʦʚʠ (2), (4), (5), (6), ʪʦ ʨʷʜ (1) ʟʙʽʛʘʻʪʴʩʷ ʚ ʤʝʪʨʠʮʽ ὒ, ʪʦʙʪʦ ʨʽʚʥʽʩʪʴ (7) 

ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ȿὧȿÌÏÇὲᴼπ ʧʨʠ ὲᴼЊ. 
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ɺʠʩʥʦʚʢʠ. ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʪʝʦʨʝʤʠ 1 ʪʘ 2 ʧʝʨʝʥʦʩʷʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʨʷʜʽʚ 

ʌʫʨôʻ ʩʫʤʦʚʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʨʷʜʽʚ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʡ ʟ ʢʣʘʩʽʚ Ὄ  . 

ʇʨʠ ʜʦʚʝʜʝʥʥʽ ʮʠʭ ʪʝʦʨʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʨʦʙʦʪʠ [2], ʘ ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʬʫʥʢʮʽʾ ὪὩ  ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʨʷʜʽʚ ʌʫʨôʻ ʽ ʜʝʷʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʨʤʠ ʬʫʥʢʮʽʾ ʟ ʙʘʥʘʭʦʚʦʛʦ ʧʨʦʩʪʦʨʫ Ὄ . 
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ʂʆʃʆʂɸʅʊʀ ɼʃʗ ʌʋʈôɭ-ɸʇʈʆʂʉʀʄɸʅʊ 

 

ʂʘʣʘʡʜʘ ʆʣʝʢʩʽʡ ʌʝʦʬʽʣʦʚʠʯ 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. /Introdukctions . ʅʘʷʚʥʫʥʫ ʬʫʨôʻ-ʘʧʨʦʢʩʠʤʘʥʪʫ ( ; )x fF  ʬʫʥʥʢʮʽʾ f  

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʫʪʦʯʥʠʪʠ ʢʦʣʦʢʘʥʪʦʶ (ʟ ʧʨʦʩʪʠʤʠ ʘʙʦ ʽ ʟ ʢʨʘʪʥʠʤʠ 

ʚʫʟʣʘʤʠ ʢʦʣʦʢʘʮʽʾ jx ). ʇʨʠ ʮʴʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʩʪʦʨʦʥʥʽʭ ʪʘʢʠʭ ʢʦʣʦʢʘʥʪ 

ʤʘʪʠʤʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʡ ʧʦʭʠʙʢʫ ʬʫʨô̒-ʘʧʨʦʢʩʠʤʘʥʪʠ ( ; )x fF .  

ʄʝʪʘ ʨʦʙʦʪʠ. /Aim. ɼʣʷ ʬʫʨôʻ-ʘʧʨʦʢʩʠʤʘʥʪʠ ( ; )x fF  ʬʫʥʢʮʽʾ f  

ʧʦʙʫʜʫʚʘʪʠ ʜʣʷ ʥʝʾ ʚʽʜʧʦʚʽʜʥʽ ʪʦʣʦʢʘʥʪʠ ʪʘ, ʟʦʢʨʝʤʘ, ʪʘʢ ʟʚʘʥʽ 

ʬʫʨôʻ-ʢʦʣʣʦʢʘʥʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and metods. ɺʠʢʦʨʠʩʪʘʥʦ 

ʬʫʨô̒-ʘʧʨʦʢʩʠʤʘʥʪʠ ( ; )x fF  ʬʫʥʢʮʽʾ f  ʪʘ ʢʦʣʦʢʘʥʪʠ ʬʫʥʢʮʽʡ (ʦʙʤʝʞʠʤʦʩʴ 

ʢʦʣʦʢʘʥʪʘʤʠ ʟ ʧʨʦʩʪʠʤʠ ʚʫʟʣʘʤʠ ʢʦʣʦʢʘʮʽʾ jx ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. /Results and discussion. ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ 

ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʬʫʨôʻ-ʢʦʣʦʢʘʥʪ ʜʣʷ ʬʫʨôʻ-ʘʧʨʢʩʠʤʘʥʪʠ ( ; )x fF  ʬʫʥʢʮʽʾ f . 

1. ʇʦʙʫʜʫʻʤʦ ʤʥʦʛʦʯʣʝʥʥʫ s-ʢʦʣʦʢʘʥʪʫ (ʧʨʠ ( ; )x fs=F ) 

( )

0

0,

( ( ; ))
( ; ; ) ( ( ; )) , ( ( ; )) ,

( ( ; ))

( ( ; )) ( ; ) ( ; ) , ( )

n
j

n j j j

j j j

n

j i j j

i i j

x f
L x f x f f x f

x f

x f x f x f f f x

y
w w

y

y

=

= ¸

F
F = F F =

F

F = F -F =

ä

Ô

 (1) 

ʪʘ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʫ ʬʫʨô̒-ʢʦʣʦʢʘʥʪʫ  

0

0

( ; ; ; )
( ; ; ; ) , ( ; ; ; ) ( ( ; ) , 1,

( ;1; ; )

n
n

n n j j j

jn

L x f a
R x f a L x f a a x f f a

L x a
w

=

F
F = F = F =

F
ä  (2) 

jD -ʚʠʟʥʘʯʥʠʢʠ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʦʠʯʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ. 

( ; ; ; ) , 1, , .n k k k jR x f a f k n x xF = =  ̧(3) 
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ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞ ʜʚʦʩʪʦʨʦʥʥʽʭ ʢʦʣʦʢʘʥʪ ʚʠʜʫ (1), (2) ʤʘʪʠʤʝʤʦ 

ʢʦʥʪʨʦʣʴ ʪʦʯʥʦʯʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ. 

2. ʇʦʙʫʜʫʻʤʦ ʢʦʣʦʢʘʥʪʠ (1) ï (3) ʜʣʷ ʧʦʭʠʙʢʠ ( ) ( ; )f x x fd= -F  

ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ f  ʢʦʣʦʢʘʥʪʦʶ ( ; ).K x f  ʇʨʠ ʮʴʦʤʫ, ʟʨʦʟʫʤʽʣʦ, ʚ ʢʦʣʦʢʘʥʪʘʭ 

(1), (2) ʩʣʽʜ, ʟʘʤʽʩʪʴ f  ʚʩʴʦʛʦ-ʥʘʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʘʪʠ ( ) ( ; )f x x fd= -F . ʊʦʙʪʦ 

ʤʘʪʠʤʝʤʦ ʢʦʣʦʢʘʥʪʠ ʚʠʜʫ (1), (2) 

( )

0

0,

( ))
( ; ) ( )) , ( )) ,

( ))

( )) , ( ) ( ; )

n
j

n j j j

j j j

n

j i j j j

i i j

x
L x f x x

x

x x x f x x f

y
w d w

y

y d

=

= ¸

= =

= - = -F

ä

Ô

 (4) 

0

0

( ; ; )
( ; ; ) , ( ; ; ) ( ) , 1,

( ;1; )

n
n

n n j j j

jn

L x a
R x a L x a a x a

L x a

d
d d w d

=

= = =ä  (5) 

ʎʠʤ ʩʘʤʠʤ ʤʠ ʪʝʞ ʜʽʩʪʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʦʯʥʽʩʪʴ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʾ ʤʥʦʛʦʯʣʝʥʦʤ ʌʫʨôʻ. ɿʨʦʟʫʤʽʣʦ, ʚ ʢʦʣʦʢʘʥʪʘʭ (4), (5) 

ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʪʠ ʡ ʙʘʟʠʩʥʽ ʬʫʥʢʮʽʾ ʢʦʣʦʢʘʥʪ (1), (2). 

ɺʠʩʥʦʚʢʠ. Coclusions. ɼʣʷ ʘʧʨʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ 

ʷʢ ʢʦʣʦʢʘʥʪʠ (1), (2), ʪʘʢ ʽ ʢʦʣʦʢʘʥʪʠ (4), (5).  
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ʇʈʆ ɼʀɺɯɼɯʈɯɸʃʔʅɯ ʏʀʉʃɽʅʅʗ 

 

ʂʘʣʘʡʜʘ ʆʣʝʢʩʽʡ ʌʝʦʬʽʣʦʚʠʯ 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɼʠʩʢʫʩʽʡʥʘ 

 

ɺʩʪʫʧ. /Introdukctions . ʄʦʚʘ ʡʪʠʤʝ ʧʨʦ ʦʜʠʥ ʟ ʥʦʚʠʭ ʢʣʘʩʽʚ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ ʚ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ - ʪʘʢ ʟʚʘʥʠʭ ʜʠʚʽʜʽʨʽʘʣʥʠʭ 

ʯʠʩʣʝʥʥʷʭ, ʟʦʢʨʝʤʘ, ʧʨʦ ʜʽʚʽʜʽʨʫ ʧʝʨʰʦʛʦ ʨʦʜʫ (ʃʠʪʚʠʥ, 1992). ʎʠʪʦʚʘʥʘ 

ʢʥʠʞʝʯʢʘ (60 ʩʪʦʨ.) ʨʝʮʝʥʟʦʚʘʥʘ ʘʞ ʪʨʴʦʤʘ ʨʝʮʝʥʟʝʥʪʘʤʠ ï ʘʢʘʜʝʤʽʢʦʤ ɸʅ 

ʋʢʨʘʾʥʠ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ʋʢʨʘʾʥʠ ʪʘ ʜʦʮʝʥʪʦʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ. /Aim. ʇʦʢʘʟʘʪʠ, ʱʦ ʟʛʘʜʘʥʘ ʜʽʚʽʜʽʨʘ ʧʝʨʰʦʛʦ ʨʦʜʫ ʥʝ ʤʘʻ 

ʩʢʽʥʯʝʥʥʦʾ ʛʨʘʥʠʮʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and metods. ʈʦʟʛʣʷʥʫʪʦ ʦʜʥʫ ʟ ʬʦʨʤʫʣ 

ʪʘʢ ʟʚʘʥʠʭ ʜʠʚʽʜʽʨʽʘʣʴʥʠʭ ʯʠʩʣʝʥʴ (ʃʠʪʚʠʥ, 1992) ï ʜʽʚʽʜʽʨʫ ʧʝʨʰʦʛʦ ʪʠʧʫ 

2

0
1 2 1

( ) / ( )
lim .

( ) x

y y y x x y x

y x x dx x

d

D ­

+D
Ý =

- D
 (1) 

ɿ (1) ʩʣʽʜʫʻ, ʱʦ  

( ) / ( ) ( ) 1
,

( )

y x x y x y x

x y x x

¡+D
º +

D D
 

ʘ ʦʪʞʝ, ʧʨʠ 0xD ­  ʜʘʥʠʡ ʚʠʨʘʟ ʥʝʦʙʤʝʞʝʥʦ ʟʨʦʩʪʘʪʠʤʝ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. /Results and discussion. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟ (1) 

ʩʣʽʜʫʻ, ʱʦ 

( ) / ( ) ( ) 1
,

( )

y x x y x y x

x y x x

¡+D
º +

D D
 

ʘ ʪʦʤʫ ʪʘʢ ʚʚʝʜʝʥʘ ʜʽʚʽʜʽʨʘ (1) ʧʦʟʙʘʚʣʝʥʘ ʩʝʥʩʫ.  

ɺʚʝʜʝʥʘ ʞ ʘʚʪʦʨʦʤ ʜʽʚʽʜʽʨʘ ʜʨʫʛʦʛʦ ʨʦʜʫ (2

1

x
x

x
d = )ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ. 
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1

( ) / ( )
lim
x

y y x x y x

x xd

d d

d d­
=  

ɿʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ ʤʦʞʥʘ ʚʚʝʩʪʠ ʙʝʟʣʽʯ ʥʦʚʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʯʠʩʣʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʠʪʴ ʟʘʜʘʪʠ ʚʠʨʘʟ ʚʠʜʫ ʪʘ ʚʽʜʧʦʚʽʜʥʫ ʦʧʝʨʘʮʽʶ D, ʷʢʘ ʙ 

ʧʝʨʝʪʚʦʨʠʣʘ ʚʠʨʘʟ (2) ʫ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʽʚ ʯʠʩʝʣʴʥʠʢʘ ʪʘ ʟʥʘʤʝʥʥʠʢʘ ʯʘʩʪʢʠ 

ʚ ʡʦʛʦ ʜʫʞʢʘʭ. 

2 1

2 1

,

,

y y

x x
g j

å õ
= æ ö
ç ÷

 (2) 

ʉʘʤʝ ʟʘ ʪʘʢʠʤ ʧʨʘʚʠʣʦʤ ʽ ʚʚʝʜʝʥʦ ʧʦʥʷʪʪʷ ʜʽʚʽʜʽʨʠ ʜʨʫʛʦʛʦ ʪʠʧʫ (ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ lnD= ). 

ɺʠʩʥʦʚʢʠ. /Coclusions. ʈʦʟʛʣʷʥʫʪʘ ʜʽʚʽʜʽʨʘ (1) ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʥʝ 

ʢʦʨʝʢʪʥʦ. ʄʦʞʣʠʚʦ, ʘʚʪʦʨ ʜʦʧʫʩʪʠʚʩʷ ʦʧʠʩʢʠ. ʄʦʞʣʠʚʦ, ʚ (1) ʚ ʯʠʩʝʣʴʥʠʢʫ 

ʧʨʦʧʫʱʝʥʘ ʦʧʝʨʘʮʽʷ ʣʦʛʘʨʠʬʤʘ . ʊʦʜʽ ʚʩʝ ʩʪʘʻ ʮʽʣʢʦʚʠʪʦ ʢʦʨʝʢʪʥʠʤ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ/BIBLIOGRAPHY  

1. ʃʠʪʚʠʥ ʆ. ʄ. (1992). ɼʠʚʽʜʽʨʽʘʣʴʥʽ ʪʘ ʤʫʣʴʪʠʛʨʘʣʥʽ ʯʠʩʣʝʥʥʷ. ʂ.: ʅʄʂ 

ɺʆ. ï 60 ʩʪʦʨ. 
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ʇʆɹʋɼʆɺɸ ʃʆɻɸʈʀʌʄɯʏʅʀʍ ʂɺɸɼʈɸʊʋʈʅʀʍ ʌʆʈʄʋʃ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ů-ɼʈʆɹʆɺʆ-ʈɸʎɯʆʅɸʃʔʅʀʍ ʂʆʃʆʂɸʅʊ 

 

ʂʘʣʘʡʜʘ ʆʣʝʢʩʽʡ ʌʝʦʬʽʣʦʚʠʯ 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. /Introdukctions . ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ, ʢʨʽʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʘʣʛʝʙʨʠʯʥʠʭ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ ʪʠʧʫ ʬʦʨʤʫʣ ʅʴʶʪʦʥ ʂʦʪʝʩʩʘ, 

ʬʦʨʤʫʣ ɻʘʫʩʩʘ ʪʦʱʦ (ʂʘʣʘʡʜʘ ʆ. ʌ., 2000, 2019), ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʬʦʨʤʫʣʠ ʥʘ 

ʦʩʥʦʚʽ ʽʥʰʠʭ ʢʦʣʦʢʘʥʪ, ʟʦʢʨʝʤʘ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʣʦʢʘʥʪ. ʊʫʪ ʜʝʪʧʣʴʥʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʭʝʤʘ ʧʦʙʫʜʦʚʠ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ ʥʘ ʦʩʥʦʚʽ 

ʪʘʢ ʟʚʘʥʠʭ ʥʝʡʪʨʘʣʴʥʠʭ ʧʦʚʥʠʭ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʣʦʢʘʥʪ (ʂʘʣʘʡʜʘ ʆ. ʌ., 

2000)  
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ʄʝʪʘ ʨʦʙʦʪʠ. /Aim. ʇʦʢʘʟʘʪʠ, ʱʦ ʥʝʡʪʨʘʣʴʥʽ ʧʦʚʥʽ ʘʣʛʝʙʨʠʯʥʽ 

ʜʨʦʙʦʚʦʨʘʮʽʦʥʘʣʴʥʽ ʢʦʣʦʢʘʥʪʠ (1) ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. /Materials and metods. ɺʠʢʦʨʠʩʪʘʥʦ ʧʦʚʥʽ 

ʥʝʡʪʨʘʣʴʥʽ ʘʣʛʝʙʨʠʯʥʽ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʽ ʢʦʣʦʢʘʥʪʠ (1) ʷʢ ʪʘʢʽ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʽʥʪʝʛʨʦʚʘʥʽ ʫ ʷʚʥʽʡ ʬʦʨʤʽ. ʎʝ ʫ ʷʚʥʽʡ ʬʦʨʤʽ, ʦʯʝʚʠʜʥʦ, ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 

ʣʠʰʝ ʧʨʠ 1 4n= -.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. /Results and discussion. ʇʝʨʝʪʚʦʨʠʚʰʠ 

ʟʥʘʤʝʥʥʠʢ ʚ (1) ʫ ʜʦʙʫʪʦʢ, ʘ ʧʦʪʽʤ ʟʘ ʤʝʪʦʜʦʤ (ʂʘʣʘʡʜʘ, ʊʫʪʘʰʢʦʥʢʦ, 1998) ʚ 

ʩʫʤʫ ʯʘʩʪʦʢ ʽʟ ʣʽʥʽʡʥʠʤʠ ʤʥʦʛʦʯʣʝʥʘʤʠ ʚ ʟʥʘʤʝʥʥʠʢʘʭ (ʮʝ ʷʢʨʘʟ ʟʜʽʡʩʥʝʥʥʦ 
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ʧʨʠ 1 4n= -; ʚʽʜʧʦʚʽʜʥʦ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʟʘ ʬʦʨʤʫʣʘʤʠ ɺʽʻʪʘ, ʂʘʨʜʘʥʦ, 

ʊʘʨʪʘʣʴʷ) ʪʘ ʟʽʥʪʝʛʨʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪ, ʡ ʜʽʩʪʘʥʝʤʦ ʟʛʘʜʘʥʽ ʢʚʘʜʨʘʪʫʨʥʽ ʬʦʨʤʫʣʠ 

(ʚʦʥʠ ʡ ʤʽʩʪʠʪʠʤʫʪʴ ʽʥʪʝʛʨʘʣʠ ʚʽʜ ʣʦʛʘʨʠʬʤʽʚ). ɺʠʢʦʨʠʩʪʘʚʰʠ ʧʨʠ ʮʴʦʤʫ 

ʜʚʦʩʪʦʨʦʥʥʽ ʢʦʣʦʢʘʥʪʠ (1), ʜʽʩʪʘʥʝʤʦ ʜʚʦʩʪʦʨʦʨʥʥʽ ʞ ʢʚʘʜʨʘʪʫʨʥʽ ʬʦʨʤʫʣʠ 

ʜʘʥʦʛʦ ʢʣʘʩʫ (ʂʘʣʘʡʜʘ, 2019). 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʧʦʙʫʜʦʚʠ ʧʨʘʢʪʠʯʥʦ ʤʦʞʣʠʚʠʭ 

ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ ʪʨʝʪʴʦʛʦ - ʜʝʚô̫ ʪʦʛʦ ʧʦʨʷʜʢʫ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʘʥʘʣʦʛʽʯʥʽ ʣʦʛʘʨʠʬʤʽʯʥʽ ʢʚʘʜʨʘʪʫʨʥʽ ʬʦʨʤʫʣʠ ʤʦʞʥʘ 

ʙʫʜʫʚʘʪʠ ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʴʥʠʭ s-ʜʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʣʦʢʘʥʪ 

(ʂʘʣʘʡʜʘ, 2019). 

ɺʠʩʥʦʚʢʠ. /Coclusions. ʅʘʚʝʜʝʥʦ ʩʭʝʤʫ ʧʦʙʫʜʦʚʠ ʣʦʛʘʨʠʬʤʽʯʥʠʭ 

ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣʴʥʠʭ ʧʦʚʥʠʭ ʜʨʦʙʦʚʦ-ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʢʦʣʦʢʘʥʪ (1). ʊʠʤ ʩʘʤʠʤ, ʜʦʧʦʚʥʝʥʦ ʤʥʦʞʠʥʫ ʚʠʜʽʚ ʢʚʘʜʨʘʪʫʨʥʠʭ ʬʦʨʤʫʣ.  
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ɺʇʃʀɺ ʌɽʅɸ ʅɸ ʉʊʈʋʂʊʋʈʋ ʃʖɼʉʔʂʆɰ ɺʆʃʆʉʀʅʀ 

 

ʂʨʦʧʠʚʥʠʮʴʢʘ ɸʥʜʨʽʘʥʘ ʇʝʪʨʽʚʥʘ, 

ʂʦʚʘʣʝʚʩʴʢʠʡ ɺʽʪʘʣʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʉʪʫʜʝʥʪʠ, 

ʇʝʪʨʠʥʘ ʃʶʙʦʚ ɻʨʠʛʦʨʽʚʥʘ, 

ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʛʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʫ ʜʘʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʥʘ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʣʶʜʠʥʠ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʣʶʜʩʴʢʦʾ ʚʦʣʦʩʠʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʝʥ, ʩʪʨʫʢʪʫʨʘ ʚʦʣʦʩʠʥʠ, ʩʪʨʠʞʝʥʴ ʚʦʣʦʩʠʥʠ, ʧʦʪʽʢ 

ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ, ʢʽʨʢʦʚʘ ʨʝʯʦʚʠʥʘ. 

 

ʌʝʥ ð ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʣʘʜ, ʱʦ ʛʝʥʝʨʫʻ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʪʽʢ ʧʽʜʽʛʨʽʪʦʛʦ 

ʧʦʚʽʪʨʷ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʬʝʥʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʨʘʚʠʪʠ ʧʽʜʽʛʨʽʪʝ ʧʦʚʽʪʨʷ 

ʫ ʪʦʯʥʦ ʚʠʟʥʘʯʝʥʫ ʦʙʣʘʩʪʴ. ʌʝʥ ʚʭʦʜʠʪʴ ʚ ʥʘʙʽʨ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʨʝʯʝʡ ʢʦʞʥʦʾ 

ʩʫʯʘʩʥʦʾ ʣʝʜʽ. ʎʝʡ ʧʨʠʣʘʜ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʝʨʝʜ ʞʽʥʦʢ, 

ʘʣʝ ʥʠʤ ʚʧʨʘʚʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʽ ʯʦʣʦʚʽʢʠ. ʆʜʥʘʢ, ʚʘʨʪʦ ʟʥʘʪʠ ʽ ʥʝʛʘʪʠʚʥʫ ʜʽʶ 

ʮʴʦʛʦ ʧʨʠʣʘʜʫ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʧʘʪʦʛʝʥʥʠʡ ʚʧʣʠʚ ʬʝʥʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʚʦʣʦʩʠʥʠ, ʟʦʢʨʝʤʘ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʤʽʥʫ ʢʽʨʢʦʚʦʾ ʨʝʯʦʚʠʥʠ. 

ʇʨʦʚʝʩʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪ (ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ 

ʟʘʣʫʯʝʥʦ ʜʚʦʭ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʚʧʨʦʜʦʚʞ ʪʨʴʦʭ ʜʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʝʥ 

ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠ ʭʚʠʣʠʥ), ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʦʣʦʩʠʥʠ 
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çʜʦè ʪʘ çʧʽʩʣʷè ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʝʥʘ ʧʦʰʢʦʜʞʫʻ ʢʫʪʠʢʫʣʫ ʽ 

ʨʦʙʠʪʴ ʩʪʨʠʞʝʥʴ ʙʽʣʴʰ ʣʘʤʢʠʤ. ʇʦʰʢʦʜʞʝʥʥʷ ʜʦʙʠʨʘʶʪʴʩʷ ʽ ʜʦ ʢʽʨʢʦʚʦʾ 

ʨʝʯʦʚʠʥʠ, ʚʦʥʦ ʩʪʘʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʭʽʤʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʜʦ 

ʭʣʦʨʦʚʘʥʦʾ ʚʦʜʠ, ʚʽʜ ʮʴʦʛʦ ʨʫʡʥʫʻʪʴʩʷ ʢʝʨʘʪʠʥ, ʟ ʷʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ 85-90% 

ʤʘʩʠ ʚʦʣʦʩʩʷ. ʋ ʯʠʩʣʽ ʬʫʥʢʮʽʡ ʢʫʪʠʢʫʣʠ ʧʨʠʩʫʪʥʷ ʧʽʜʪʨʠʤʢʘ ʚʦʣʦʛʠ ʚ ʚʦʣʦʩʽ, 

ʩʫʰʢʘ ʬʝʥʦʤ ʟʘʙʠʨʘʻ ʫ ʚʦʣʦʩʠʥʠ ʚʦʣʦʛʫ, ʚʦʥʘ ʩʪʘʻ ʤʣʷʚʦʶ ʽ ʩʫʭʦʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʦʣʦʩʩʷ ʩʠʣʴʥʦ ʩʽʯʝʪʴʩʷ ʽ ʻ ʩʭʠʣʴʥʠʤ ʜʦ ʛʨʠʙʢʫ ʽ ʽʥʬʝʢʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɺʠʩʥʦʚʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʥʫ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʚʦʣʦʩʠʥʠ ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʣʦʩʷʥʠʡ ʬʦʣʽʢʫʣ ʚʪʨʘʯʘʻ ʩʚʦʶ ʚʣʘʩʪʠʚʽʩʪʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʫʻʪʴʩʷ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʚʦʣʦʩʩʷ. 
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ʌʆʈʄʀ ʂʆʃʀɺɸʅʔ ʆɹ'ɭʄʅʀʍ ʍɺʀʃʔ ɿʉʋɺʋ 

ɺ ʈɽɻʋʃʗʈʅʆ-ʐɸʈʋɺɸʊʀʍ ʉɽʈɽɼʆɺʀʑɸʍ 

 

ʃʝʚʯʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʠʪʘʥʥʷʤ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʨʽʟʥʦʾ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ ʚ 

ʧʝʨʽʦʜʠʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʨʦʙʽʪ ʫ ʛʘʣʫʟʽ ʘʢʫʩʪʠʢʠ, 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʤʝʭʘʥʽʢʠ ʰʘʨʫʚʘʪʠʭ ʩʪʨʫʢʪʫʨ [1-7]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʠʤ ʧʨʠʩʚʷʯʝʥʽ ʮʽ ʨʦʙʦʪʠ, ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʫʤʦʚ 

ʽʩʥʫʚʘʥʥʷ ʦʙ'ʻʤʥʠʭ ʭʚʠʣʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʧʦʰʠʨʝʥʥʷ ʥʘ ʤʝʞʘʭ ʟʦʥ 

ʧʨʦʧʫʩʢʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʭʚʠʣʴ ʚ ʦʙʤʝʞʝʥʠʭ 

ʪʘ ʥʘʧʽʚʦʙʤʝʞʝʥʠʭ ʨʝʛʫʣʷʨʥʦ-ʰʘʨʦʚʘʪʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʇʠʪʘʥʥʷ ʧʨʦ ʤʦʜʠ 

ʦʙ'ʻʤʥʠʭ ʭʚʠʣʴ ʪʘ ʭʘʨʘʢʪʝʨ ʾʭ ʢʦʣʠʚʘʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ. ʎʠʤ 

ʧʠʪʘʥʥʷʤ ʽ ʧʨʠʩʚʷʯʝʥʦ ʮʶ ʨʦʙʦʪʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʪʘ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʰʘʨʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ 

ʫʪʚʦʨʝʥʘ ʧʦʚʪʦʨʝʥʥʷʤ ʫʟʜʦʚʞ ʦʩʽ ὕᾀ ʧʘʢʝʪʫ ʟ ὗ hʘʨʽʚ. ʂʦʞʝʥ ʽʟ ʰʘʨʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʦʚʱʠʥʦʶ Ὤ ʪʘ ʤʝʭʘʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ‘ȟ”, ʘ ʧʘʢʝʪ 

ʰʘʨʽʚ ʤʘʻ ʪʦʚʱʠʥʫ Ὤ Ὤ Ὤ ȢȢȢὬ. ʅʘ ʧʦʚʝʨʭʥʷʭ ʨʦʟʜʽʣʫ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʽʜʝʘʣʴʥʦʛ ʢʦʥʪʘʢʪʫ ʤʝʭʘʥʽʯʥʠʭ ʚʝʣʠʯʠʥ [4]. ʋ ʰʘʨʘʭ 

ʭʚʠʣʴʦʚʠʡ ʧʨʦʮʝʩ ʦʧʠʩʫʻʪʴʩʷ ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ [3, 4] 

‬ὺ ‬ὺ Ὧὺ π. (1) 

ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (1) ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʰʘʨʽʚ ʚʠʙʠʨʘʻʤʦ ʫ ʚʠʛʣʷʜʽ [4, 6, 7] 

ὺὼȟᾀ

ὄ ίὭὲ  ᾀ ᾀȟ
ᶻ

ὄ ὧέί  ᾀ  ᾀȟ
ᶻ
Ὡ , (2) 

ʜʝ ὲ πȟρȟςȟσȢȢȢȟ ᾀ
ᶻ

ȟ ὲ ρὬ Ὤ Ὤ Ễ Ὤ- ʢʦʦʨʜʠʥʘʪʘ 

ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʰʘʨʫ,   Ὧ Ὧȟ Ὧ ‫Ⱦὧ, ὧ ‘Ⱦ” ή ρȟςȟȣȟὗ 

ʥʦʤʝʨ ʰʘʨʫ ʚ ʧʘʢʝʪʽ, 
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ʅʘ ʧʽʜʩʪʘʚʽ ʤʝʪʦʜʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ [4], ʚʠʭʽʜʥʘ ʟʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʥʘʩʪʫʧʥʦʾ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʘʣʛʝʙʨʠ 

ὔὥȟπὄᴆ ὔὥȟ— ὄᴆ ; ééé é (3) 

ὔὥ ȟπὄᴆ ὔὥȟ— ὄᴆ ; 

ὔὥȟπὄᴆ ὔὥȟ— ὄᴆ Ȣ. 

ɺ ʩʠʩʪʝʤʽ (3) ʚʚʝʜʝʥʽ ʧʦʩʪʽʡʥʽ ὥʽ —ȟ ʚʝʢʪʦʨʠ ï ʩʪʦʚʧʮʽ ὄᴆ  ̔ 2ʭ2 ï 

ʤʽʨʥʽ ʤʘʪʨʠʮʽ 

ὥ ‘  , — Ὤ  , ὄᴆ ὧέὰέὲὄ ȟὄ , 

ὔὥȟ—
ὥὧέί— ὥίὭὲ—

ίὭὲ— ὧέί—
. 

ʈʽʰʝʥʥʷ ʩʠʩʪʝʤʠ (3) ʚ ʨʝʛʫʣʷʨʥʦ-ʰʘʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ 

ʚʠʛʣʷʜʽ 

ὄᴆ В ὑ…ὔ ὥȠπБ ὔὥȠ— ὔ ὥȠπὣᴆ; 

ὄᴆ  В ὑ…ὔ ὥ ȠπὔὥȠ— ὔ ὥȠπὣᴆ; (4) 

ὄᴆ В ὑ…ὔ ὥȠπὣᴆȟ (4). 

ʪʫʪ … ̔ ὣᴆ ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʯʠʩʣʘ ʪʘ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ 

ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ὔ Б ὔ ὥȠπὔὥȟ— . ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʝ 

ʨʽʚʥʷʥʥʷ ʤʘʪʨʠʮʽ ὔ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ [3] 

 … ςὦ… ρ πȟ ʜʝ ὦ ὔ ὔ Ⱦς. (5) ʈʽʰʝʥʥʷ (4) ʚʠʟʥʘʯʘʻ 

ʥʝʟʘʪʫʭʘʶʯʽ ʭʚʠʣʽ ʫ ʨʘʟʽ ʢʦʣʠ, … ρȟ Ὦ ρȟς.. ʊʘʢʝ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (5) ʤʘʻ 

ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ ὦʟʘʜʦʚʦʣʴʥʷʻ ʥʝʨʽʚʥʦʩʪʽ [4] 

ὦ ρȢ (6) 

ʇʨʠʧʫʩʪʠʚʰʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʚʠʣʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ 

ʟʤʽʥʽ ʢʦʦʨʜʠʥʘʪʠ ᾀ ʥʘ ὯὬ ( Ὧ ρȟςȟσȟȢȢȢЊ  ʽ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʽʚʥʽʩʪʴ    

ὨὩὸὔ ρ, ʦʪʨʠʤʘʻʤʦ ʜʠʩʧʝʨʩʽʡʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʦʙ'ʻʤʥʠʭ ʭʚʠʣʴ 

ὔ ὔ ςὧέί, (7) 

ʜʝ Ὦ πȟρȟςȟȣȟὯ ρ. 
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ɼʠʩʧʝʨʩʽʡʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (7) ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʧʝʢʪʨ ʦʙ'ʻʤʥʠʭ 

ʭʚʠʣʴ ʪʘ ʬʦʨʤʠ ʾʭ ʢʦʣʠʚʘʥʴ. ʋ ʢʦʞʥʽʡ ʟʦʥʽ ʧʨʦʧʫʩʢʘʥʥʷ [4], ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʽʰʝʥʥʷʤ ʥʝʨʽʚʥʦʩʪʽ (6), ʨʽʚʥʷʥʥʷ (7), ʧʨʠ ʟʘʜʘʥʠʭ Ὧ ̨ Ὦ ʤʘʻ ʻʜʠʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ 

ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʽʥʜʝʢʩʦʤ ὲ. ʊʫʪ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʥʦʤʝʨʦʤ ʟʦʥʠ ʧʨʦʧʫʩʢʘʥʥʷ. ʊʦʜʽ 

ʬʦʨʤʠ ʢʦʣʠʚʘʥʴ ʫ ʨʝʛʫʣʷʨʥʦ-ʰʘʨʫʚʘʪʦʤʫ ʧʨʦʩʪʦʨʽ ʩʣʽʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʥʘʙʦʨʦʤ ʽʟ ʪʨʴʦʭ ʽʥʜʝʢʩʽʚ. ὲȟὯȟὮ ʂʦʣʠʚʘʥʥʷ ʟ ʽʥʜʝʢʩʘʤʠ ὲȟὯȟὮ ʽ ὲȟὸὯȟὸὮ ʻ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ. 

ʇʨʠ ʬʽʢʩʦʚʘʥʠʭ ὲ ̔ Ὧ ʨʽʚʥʷʥʥʷ (7) ʤʘʻ Ὦ ʢʦʨʝʥʽʚ ʚ ʢʦʞʥʽʡ ʟʦʥʽ 

ʧʨʦʧʫʩʢʘʥʥʷ. ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʴ ὦ ρȟ ὦ ρ ʩʣʽʜ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʚʦʤʘ 

ʽʥʜʝʢʩʘʤʠ ὲ ̔ ί, ʜʝ ί ʧʨʠʡʤʘʻ ʜʚʘ ʟʥʘʯʝʥʥʷ ρ ʘʙʦ ρ ̃ ̨̈́̌̆̇̎̏̒̓ ̨̃ ̅ʚʠʜʫ 

ʛʨʘʥʠʮʽ . ʂʦʣʠʚʘʥʥʷ ί ρ ʤʘʶʪʴ ʩʚʦʾʤ ʧʝʨʽʦʜʦʤ ʪʦʚʱʠʥʫ ʰʘʨʫ, ʘ ʧʨʠ            

ί ρ ʧʝʨʽʦʜ ʢʦʣʠʚʘʥʴ ʜʦʨʽʚʥʶʻ ςὬ. 

ʂʽʣʴʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʘʥʘʣʽʟ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟ 

ʜʠʩʧʝʨʩʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʯʠʩʝʣʴʥʦ. ʇʨʠ ʯʠʩʝʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʢʝʪʘ, ʱʦ ʧʦʨʦʜʞʫʻ ʩʪʨʫʢʪʫʨʫ, ʚʠʙʠʨʘʣʠʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ὗ ς, ‘Ⱦ‘ ρȟυπτ,‘Ⱦ‘ χȟφτȟ”Ⱦ” τȟψςȟ ”Ⱦ” υȟρχȟ 

‘ ρπ ̅̉Ⱦ̎̒̍ȟ ” ρȾ̄̒̍  Ὤ
ᶻ

ὬȾὬ πȟυȟ Ὤ
ᶻ

ὬȾὬ πȟυ. ʅʘ ʨʠʩ. 1, 

2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (7) ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ Ὧ σȟὮ ρʪʘ Ὧ τȟὮ π ʫ 

ʙʝʟʨʦʟʤʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ‫
ᶻ
‫ὬȾὧȟ Ὧ

ᶻ

ὯὬ. ʊʦʯʢʘʤʠ ʥʘ ʤʘʣʶʥʢʘʭ ʥʘʥʝʩʝʥʽ 

ʣʽʥʽʾ ‫
ᶻ
ὧὯ
ᶻ

ȟή ρȟς. ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʤʘʣʶʥʢʽʚ, ʜʠʩʧʝʨʩʽʡʥʽ ʢʨʠʚʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ 

ʦʙʣʘʩʪʽ ʜʝ ‫ȾὯ άὭὲὧ   

 

ʈʠʩ. 1 ɼʠʩʧʝʨʩʽʡʥʽ ʢʨʠʚʽ          ʈʠʩ. 2 ɼʠʩʧʝʨʩʽʡʥʽ ʢʨʠʚʽ 



521 

ʆʙʣʘʩʪʴ ʣʦʢʘʣʽʟʘʮʽʾ ʜʠʩʧʝʨʩʽʡʥʠʭ ʢʨʠʚʠʭ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʦʙʣʘʩʪʽ. 

ʆʙʣʘʩʪʴ, ʜʝ ‫ȾὯ άὥὼὧ , ʧʦʟʥʘʯʘʪʠʤʝʤʦ ʩʠʤʚʦʣʘʤʠ 1ʩ, ʘ ʦʙʣʘʩʪʴ ʟ 

άὥὼὧ ‫ȾὯ άὭὲὧ  ʧʦʟʥʘʯʠʤʦ 2ʩ . ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2) ʚ ʦʙʣʘʩʪʽ 1ʩ 

ʢʦʣʠʚʘʥʥʷ ʰʘʨʘʭ ʤʘʶʪʴ ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ; ʘ ʚ 2ʩ ʢʦʣʠʚʘʥʥʷ ʚ ʦʜʥʦʤʫ ʽʟ 

ʰʘʨʽʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʛʽʧʝʨʙʦʣʽʯʥʦʤʫ ʟʘʢʦʥʫ. 

ʅʘ ʨʠʩ 3.1, 3.2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʦʨʤʠ ʢʦʣʠʚʘʥʴ ʜʨʫʛʦʾ ʤʦʜʠ (ʩʫʮʽʣʴʥʘ 

ʢʨʠʚʘ), ʪʨʝʪʴʦʾ (ʪʦʯʢʦʚʘ ʢʨʠʚʘ) ʪʘ ʯʝʪʚʝʨʪʦʾ ʤʦʜʠ (ʧʫʥʢʪʠʨʥʘ ʢʨʠʚʘ) ʚʽʜʧʦʚʽʜʥʦ 

ʜʣʷ ʪʦʯʦʢ ʜʠʩʧʝʨʩʽʡʥʠʭ ʢʨʠʚʠʭ ʨʠʩ. 1 ʽ 2. ɺʠʙʠʨʘʣʠʩʷ ʪʘʢʽ ʪʦʯʢʠ (4,11; 2,4), 

(6,43; 2,4) (8,61,2,4) ʥʘ ʨʠʩ. 3.1 ʪʘ (3,8;2,4), (6,76;2,4), (8,26;2,4) ʨʠʩ 3.2. ɺʠʙʨʘʥʽ 

ʪʦʯʢʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʦʙʣʘʩʪʽ 1ʩ. 

 

ʈʠʩ. 3.1 ʌʦʨʤʠ ʢʦʣʠʚʘʥʴ        ʈʠʩ. 3.2 ʌʦʨʤʠ ʢʦʣʠʚʘʥʴ 

 

ɸʥʘʣʽʟ ʯʠʩʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʨʠʩ. 3.1 ʽ 3.2, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʚʠʩʥʦʚʢʠ: ʯʠʩʣʦ ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ (όᾀ π ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʤʝʨʘ ʤʦʜʠ 

ʽ ʙʽʣʴʰʽʩʪʴ ʾʭ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʰʘʨʘ ʟ άὭὲὧ ; ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʬʦʨʤ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʢʦʣʽ ʣʽʥʽʾ ‫
ᶻ
άὥὼὧ Ὧ

ᶻ

ȟ ʜʝ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʚ ʦʜʥʦʤʫ ʟ 

ʰʘʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ ʚ ʽʥʰʦʤʫ. 
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2.   

ʈʠʩ. 4.1 ʌʦʨʤʠ ʢʦʣʠʚʘʥʴ            ʈʠʩ. 4.2. ʌʦʨʤʠ ʢʦʣʠʚʘʥʴ 

 

ʅʘ ʨʠʩ. 4.1 ʪʘ 4.2 ʧʦʢʘʟʘʥʽ ʬʦʨʤʠ ʢʦʣʠʚʘʥʴ ʧ'ʷʪʠʭ ʤʦʜ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 

1 ʽ 2 ʚʽʜʧʦʚʽʜʥʦ, ʫ ʪʦʯʢʘʭ ʟ ʦʙʣʘʩʪʝʡ 1ʩ ʪʘ 2ʩ . ʉʫʮʽʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʥʘʥʝʩʝʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʪʦʯʦʢ (11,3; 2,77), (11.3; 4.243), ʘ ʪʦʯʢʘʤʠ ʜʣʷ (19,0; 11,71) ʪʘ 

(17,6; 15,024). ʇʨʠ ʧʝʨʝʭʦʜʽ ʜʠʩʧʝʨʩʽʡʥʦʾ ʢʨʠʚʦʾ ʟ ʦʙʣʘʩʪʽ 1ʩ ʚ 2ʩ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ 

ʤʘʣʶʥʢʽʚ 4.1 ʪʘ 4.2: ʭʘʨʘʢʪʝʨ ʢʦʣʠʚʘʥʴ ʫ ʰʘʨʘʭ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ άὭὲὧ  ʩʪʘʻ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫ ʰʘʨʽ ʤʦʞʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ; ʚ ʰʘʨʘʭ, ʜʝ άὥὼὧ  ʣʦʢʘʣʽʟʦʚʘʥʘ ʦʜʥʘ ʘʙʦ ʜʚʽ ʚʫʟʣʦʚʽ ʪʦʯʢʠ ʽ 

ʧʨʠ ʟʤʽʥʽ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʠʩʧʝʨʩʽʡʥʦʾ ʢʨʠʚʦʾ ʟ ʦʙʣʘʩʪʽ 1ʩ ʥʘ 2ʩ ʯʠʩʣʦ 

ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ. 

ɺʠʩʥʦʚʦʢ. ʋ ʨʦʙʦʪʽ ʚʠʚʝʜʝʥʽ ʜʠʩʧʝʨʩʽʡʥʽ ʨʽʚʥʷʥʥʷ ʜʣʷ ʦʙ'ʻʤʥʠʭ ʧʨʫʞʥʠʭ 

ʛʘʨʤʦʥʽʡʥʠʭ ʭʚʠʣʴ ʟʩʫʚʫ ʨʝʛʫʣʷʨʥʦ ʰʘʨʫʚʘʪʦʤʫ ʧʨʦʩʪʦʨʽ. ɼʦʩʣʽʜʞʝʥʦ ʭʘʨʘʢʪʝʨ 

ʣʦʢʘʣʽʟʘʮʽʾ ʜʠʩʧʝʨʩʽʡʥʠʭ ʢʨʠʚʠʭ ʱʦʜʦ ʟʦʥ ʧʨʦʧʫʩʢʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤ ʢʦʣʠʚʘʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʘʨʽʚ, ʥʦʤʝʨʘ ʤʦʜʠ ʪʘ ʟʦʥʠ 

ʧʨʦʧʫʩʢʘʥʥʷ ʦʙ'ʻʤʥʠʭ ʭʚʠʣʴ. 
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ɺɸɻʆɺɸ ɿɸɼɸʏɸ ɼʃʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆ-ɼʀʌɽʈɽʅʎɯɸʃʔʅʆɻʆ 

ʈɯɺʅʗʅʅʗ ɿ ʄɯʅɯʄʋʄʆʄ 

 

ʇʠʣʠʧʝʥʢʦ ɺʽʪʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʘʛʦʚʘ ʟʘʜʘʯʘ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 1-ʛʦ ʧʦʨʷʜʢʫ ʟ ʤʽʥʽʤʫʤʦʤ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʫʤʦʚʠ 

ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʪʘ ʦʮʽʥʢʠ, ʷʢʠʤ ʚʽʥ ʙʫʜʝ ʟʘʜʦʚʦʣʴʥʷʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, ʣʦʢʘʣʴʥʘ 

ʘʙʩʦʣʶʪʥʘ ʥʝʧʝʨʝʨʚʥʽʩʪʴ, ʥʝʦʙʤʝʞʝʥʽ ʨʦʟʚôʷʟʢʠ, ʩʠʥʛʫʣʷʨʥʽʩʪʴ. 

 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ  

t
ʆ

ʞ ʮ
ʯʟ˄ = ʆʯʟ ʯʯʟʠ ʰ( )

( ) , ess inf ( ( )) , ( , ],
s I t

u t f t u s t a b            (1) 

a

È +
- ʆlim( ) ( ) R

t a
t a u t  ʽʩʥʫʻ, (2) 

a ˄- < ˆʪ( ) ( ) ,

b

a

t a u t dt  (3) 

ʜʝ ˇ È: ( , ] R Rf a b  ʟʘʜʦʚʦʣʴʥʷʻ ʣʦʢʘʣʴʥʽ ʫʤʦʚʠ ʂʘʨʘʪʝʦʜʦʨʽ ʽ ʻ 

ʥʝʟʨʦʩʪʘʶʯʦʶ ʟʘ ʜʨʫʛʦʶ ʟʤʽʥʥʦʶ; = ʆa
0 1

( ) : [ ( ), ( )], [ , ],t I t x t x t t a b  ʜʝ ʬʫʥʢʮʽʾ 

È =( ) : [ , ] [ , ], 0,1
i

x t a b a b i  ʻ ʥʝʧʝʨʝʨʚʥʠʤʠ, 
0 1

; 0x x aɱ >, ʘ ʬʫʥʢʮʽʷ 

t È: [ , ] [ , ]a b a b - ʚʠʤʽʨʥʘ. 

ʇ̔ ʜ ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ (1) ʤʠ ʨʦʟʫʤʽʻʤʦ ʣʦʢʘʣʴʥʦ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʝʨʝʨʚʥʫ ʬʫʥʢʮʽʶ È: ( , ] Ru a b , ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʨʽʚʥʷʥʥʷ (1) ʤʘʡʞʝ ʩʢʨʽʟʴ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ( , ]a b . 

ʆʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʥʷ (1) ʰʫʢʘʶʪʴʩʷ ʫ ʢʣʘʩʽ ʣʦʢʘʣʴʥʦ ʘʙʩʦʣʶʪʥʦ 
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ʥʝʧʝʨʝʨʚʥʠʭ ʬʫʥʢʮʽʡ, ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʙʤʝʞʝʥʠʤʠ ʚ ʦʢʦʣʽ ʪʦʯʢʠ a . 

ɼʦʩʣʽʜʞʫʻʤʦ ʟʘʜʘʯʫ (1)-(3), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʊʝʦʨʝʤʫ 1 ʟʽ ʩʪʘʪʪʽ [1], ʷʢʘ ʻ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʚʝʨʩʽʻʶ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʦʨʝʤʠ ʟʽ ʩʪʘʪʪʽ [2], ʽ ʩʪʦʩʫʻʪʴʩʷ 

ʩʠʥʛʫʣʷʨʥʦʾ ʟʘʜʘʯʽ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟʽ ʩʧʘʜʥʠʤʠ 

ʥʝʣʽʥʽʡʥʦʩʪʷʤʠ, ʘ ʩʘʤʝ  

˄ = ʆ( ) ( )( ), ( , ],u t gu t t a b  (4) 

r
È +

ʆlim ( ) ( ) R
t a

t u t  ʽʩʥʫʻ, (5) 

r ˄ < ˆʪ( ) ( ) ,

b

a

t u t dt  (6) 

ʜʝ r È +ˆ: ( , ] (0, )a b  ʻ ʥʝʟʨʦʩʪʘʶʯʦʶ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ʪʘʢʦʶ, ʱʦ r
È +

=lim ( ) 0.
t a

t  ʋ ʨʽʚʥʷʥʥʽ (4) ʦʧʝʨʘʪʦʨ È
1;loc

: (( , ], R) (( , ], R)g C a b L a b  

ʻ ʥʝʟʨʦʩʪʘʶʯʠʤ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʧʘʨʠ ʬʫʥʢʮʽʡ 

ʄ
0 1

{ , } (( , ],R)u u C a b  ʪʘʢʠʭ, ʱʦ 
1 0
( ) ( ), ( , ],u t u t t a bʽ ʆ  ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 

1 0
( )( ) ( )( ), ( , ].gu t gu t t a bɱ ʆ   

ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ 

t t= ʆ
*
( ) : ess inf{ ( ) : ( )},t s s I t  

t t= ʆ*( ) : esssup{ ( ) : ( )}.t s s I t  

ʅʘʩʪʫʧʥʘ ʪʝʦʨʝʤʘ ʛʘʨʘʥʪʫʻ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ (1)-(3), ʧʨʠʯʦʤʫ 

ʮʝʡ ʨʦʟʚôʷʟʦʢ ʙʫʜʝ ʟʘʜʦʚʣʴʥʷʪʠ ʧʝʚʥʠʤ ʦʮʽʥʢʘʤ ʪʘ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʤʝʞʝʥʠʤ ʚ 

ʦʢʦʣʽ ʪʦʯʢʠ a . 

ʊʝʦʨʝʤʘ 1:  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʣʷ ʚʩʽʭ l > 0 ʬʫʥʢʮʽʷ f  ʚ ʨʽʚʥʷʥʥʽ (1) ʟʘʜʦʚʦʣʴʥʷʻ 

ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 

*

*

( ) , , ( ) , .
( ( ) ) ( ( ) )

b b

a a

s a f s dt s a f s dt
s a s a

a a

a a

l l

t t

ʞ ʮʞ ʮ - ʯʟʯʟ ʯʯ ʟ- < ˆ - < ˆʟ ʯʯ ʟʟ ʯʯʟ ʯʟ- -ʠ ʰ ʠ ʰ
ʪ ʪ

 

ʂʨʽʤ ʪʦʛʦ, ʥʝʭʘʡ ʽʩʥʫʻ ʪʘʢʝ dʆ(0, )a  ʽ ʪʘʢʽ ʥʝʚʽʜôʻʤʥʽ 
0 1
, ,m m  ˉ

0 1
0m m , 
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ʱʦ ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ t  ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ: 

0 0 1 1

1 * 1

*

( ) ( )
, , , .

( ( ) ) ( ) ( ( ) ) ( )

m m m m
f t f t

t a t a t a t aa d a d a d a d

a d a d

t t- - + - - +

ʞ ʮ ʞ ʮ- -ʯ ʯʟ ʟʯ ʯʟ- ɱ ʽ -ʟʯ ʯʟ ʟʯ ʯʟʯʟ - - - -ʠ ʰʠ ʰ

 

ʊʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ qʆ[0,1] ʟʘʜʘʯʘ (1)-(3) ʤʘʻ ʨʦʟʚôʷʟʦʢ ʏ( )u , ʷʢʠʡ 

ʟʘʜʦʚʦʣʴʥʷʻ ʥʘʩʪʫʧʥʽ ʦʮʽʥʢʠ: 

ʜʣʷ ʚʩʽʭ ʆ( , ]t a b   

a d a d

a dq q

- -

-
ʞ ʮ ʞ ʮ- -ʯ ʯʟ ʟʯ ʯ- + - + ɱ - ɱ - +ʟ ʟʯ ʯʟ ʟʯ ʯʟ ʟ- -ʠ ʰ ʠ ʰ

0 0 1 1 0 1
(1 )( ) ( ) ( ) ( )

t a t a
m m m t a u t m m m

b a b a

 

ʽ ʜʣʷ ʤʘʡʞʝ ʚʩʽʭ ʆ( , ]t a b  

a da d a d- + ˄- - ɱ - ɱ -1

1 0
( ) ( ) ( ) ( ).m t a u t m  

ʊʝʦʨʝʤʘ 2: 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʣʷ ʚʩʽʭ l > 0 ʬʫʥʢʮʽʷ f  ʚ (1) ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʠ: 

*

*

( ) , , ( ) , .
( ( ) ) ( ( ) )

b b

a a

s a f s dt s a f s dt
s a s a

a a

a a

l l

t t

ʞ ʮʞ ʮ - ʯʟʯʟ ʯʯ ʟ- < ˆ - < ˆʟ ʯʯ ʟʟ ʯʯʟ ʯʟ- -ʠ ʰ ʠ ʰ
ʪ ʪ

 

ʂʨʽʤ ʪʦʛʦ, ʥʝʭʘʡ ʽʩʥʫʶʪʴ eʆ(0, )a  ʽ ʜʦʜʘʪʥʽ 
0 1
,m m  ʪʘʢʽ, ʱʦ ʤʘʡʞʝ ʜʣʷ 

ʚʩʽʭ t  ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ: 

0 0

1

*

1 1

* 1

, ,
( ( ) ) ( )

, .
( ( ) ) ( )

m m
f t

t a t a

m m
f t

t a t a

a a

a a

a

t e e

a

t e e

+

+

ʞ ʮ
ʯʟ ʯʟ- ɱʯʟ ʯʯʟ - + - +ʠ ʰ

ʞ ʮ
ʯʟ ʯ̔ -ʟ ʯʟ ʯʟ - + - +ʠ ʰ

 

ʊʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ qʆ[0,1] ʟʘʜʘʯʘ (1)-(3) ʤʘʻ ʨʦʟʚôʷʟʦʢ ʏ( )u , ʷʢʠʡ 

ʟʘʜʦʚʦʣʴʥʷʻ ʥʘʩʪʫʧʥʽ ʦʮʽʥʢʠ:  

ʜʣʷ ʚʩʽʭ ʆ( , ]t a b   

a a a a
q q

e e e e

+ +
- + - ɱ ɱ -

- + - + - + - +

0 0 1 1 0 1(1 ) ( )
( ) ( ) ( ) ( )

m m m m m m
u t

t a b a t a b a
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ʽ ʜʣʷ ʤʘʡʞʝ ʚʩʽʭ ʆ( , ]t a b  

a a

a a

e e+ +
˄ʽ ʽ -

- + - +

0 1

1 1
( )

( ) ( )

m m
u t

t a t a
 

ɿ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʦʮʽʥʦʢ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʟʚôʷʟʦʢ, ʽʩʥʫʚʘʥʥʷ ʷʢʦʛʦ 

ʩʪʚʝʨʜʞʫʻʪʴʩʷ ʚ ʊʝʦʨʝʤʽ 2, ʥʝ ʙʫʜʝ ʤʘʪʠ ʩʠʥʛʫʣʷʨʥʽʩʪʴ ʚ ʪʦʯʮʽ a . 

ɼʦʚʝʜʝʥʥʷ ʦʙʦʭ ʪʝʦʨʝʤ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽʡ ʪʝʦʨʝʤʽ ʟʽ ʩʪʘʪʪʽ [1]. 

ɼʦʩʪʘʪʥʴʦ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʯʫ (1)-(3) ʷʢ ʟʘʜʘʯʫ (4)-(6) ʜʣʷ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ 

ʚʘʛʦʚʠʭ ʬʫʥʢʮʽʡ.  

Acknowledgement. Supported by MeMoV II. EV902004007/21400 ļ.p. 

CZ.02.2.69/0.0/0.0/18_053/0016962. 
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GEOGRAPHICAL  SCIENCES 

 

ɺʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ ʊɸ ɿɸɹʈʋɼʅɽʅʅʗ ɺʆɼʅʀʍ ʈɽʉʋʈʉɯɺ 

ʆɼɽʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ɻʘʡʜʘʨʞʠ ʂʘʪʝʨʠʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ IV ʢʫʨʩʫ 

014.07 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɻʝʦʛʨʘʬʽʷ) 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

ɸʥʜʨʽʡʯʫʢ ʊʘʤʘʨʘ ɺʷʯʝʩʣʘʚʽʚʥʘ 

ɼʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ɺʩʪʫʧ. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʽʜʟʝʤʥʠʭ ʪʘ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʈʦʟʧʦʜʽʣ ʧʦʚʝʨʭʥʝʚʠʭ ʧʨʽʩʥʦʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʜʦʩʠʪʴ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ. ɼʦʩʪʘʪʥʽʤʠ ʟʘʧʘʩʘʤʠ ʚʦʜʠ ʥʘʜʽʣʝʥʽ ʧʽʚʜʝʥʴ ʪʘ ʟʘʭʽʜ, ʘ ʧʽʚʥʽʯ ʪʘ 

ʮʝʥʪʨ ʦʙʣʘʩʪʽ ʾʭ ʥʝ ʤʘʶʪʴ. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ ʪʘ ʷʢʽʩʥʦʶ 

ʧʠʪʥʦʶ ʚʦʜʦʶ ʟʘʛʘʣʦʤ ʧʦ ʦʙʣʘʩʪʽ ʦʮʽʥʶʻʪʴʩʷ ʫ ʤʝʞʘʭ 30 %. ʇʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ 

ʚʦʜʠ ʥʘʩʝʣʝʥʥʶ ʤʘʡʞʝ ʥʘ 80 % ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ. 

ʄʝʪʘ: ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʣʽʪʝʨʘʪʫʨʥʠʡ, ʦʧʠʩʦʚʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʝʩʴʢʠʡ ʚʦʜʦʧʨʦʚʽʜ 

ʪʨʘʥʩʧʦʨʪʫʻ ʚʦʜʫ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʨ. ɼʥʽʩʪʝʨ, ɯʟʤʘʾʣʴʩʴʢʠʡ ʨʘʡʦʥ ʟ 

ʨ. ɼʫʥʘʡ, ɹʦʣʛʨʘʜʩʴʢʠʡ ʨʘʡʦʥ ʟ ʦ. ʗʣʧʫʛ. ɯʥʰʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʦʜʫ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ. 

ʇʽʚʥʽʯʥʠʡ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʘʡʦʥ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʧʦʚʥʽʩʪʶ ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ɺ ʎʝʥʪʨʘʣʴʥʦʤʫ 
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ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʨʘʡʦʥʫ ʙʽʣʴʰʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʷʪʴ ʚʦʜʫ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʽʟʘʮʽʾ.  

ʇʨʠʤʽʩʴʢʠʡ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʘʡʦʥ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ (2338), ʘ ʟʙʽʨ ʚʦʜʠ ʚʝʜʝʪʴʩʷ ʽʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʯʢʠ ɼʥʽʩʪʝʨ. ʇʽʚʜʝʥʥʦ ʟʘʭʽʜʥʠʡ ʨʘʡʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʦʶ, ʥʘʚʽʪʴ ʟʘʛʨʦʟʣʠʚʦʶ ʩʠʪʫʘʮʽʻʶ ʟ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ. 

ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʨʘʡʦʥʫ ʟʥʘʯʥʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ. ʅʘʜʽʡʥʠʭ ʜʞʝʨʝʣ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ. ʇʨʠʜʫʥʘʡʩʴʢʠʡ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʘʡʦʥ 

ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʽ ʥʘʡʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʴ 

ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ (296). ɿʘʙʽʨ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʨ. ɼʥʽʩʪʝʨ.  

ʅʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʪʝʨʠʪʦʨʽʾ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʧʽʜʟʝʤʥʽ 

ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ɹʽʣʴʰʽʩʪʴ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ (ʧʦʥʘʜ 60%) 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʥʝʥʘʣʝʞʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ. ʊʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʠʪʥʦʶ 

ʚʦʜʦʶ ʥʘʩʝʣʝʥʥʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤ, ʥʘʚʽʪʴ ʟʘʛʨʦʟʣʠʚʠʤ.  

ɼʠʥʘʤʽʢʘ ʟʘʙʦʨʫ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 ʽ ʨʠʩ. 2. 

 

ʈʠʩ. 1. ɿʘʙʽʨ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ (ʚ ʤʣʥ ʤį) 
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ʈʠʩ. 2. ɿʘʙʽʨ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ(ʚ ʤʣʥ ʤį) 

 

ʆʪʞʝ, ʚ 2021 ʨ. ʟʘʛʘʣʴʥʠʡ ʟʘʙʽʨ ʚʦʜʠ ʩʪʘʥʦʚʠʚ 1002 ʤʣʥ ʤį, ʧʨʽʩʥʦʾ ʚʦʜʠ 

996 ʤį [3]. 

ɻʦʩʪʨʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʦʯʠʩʪʢʠ 

ʩʪʽʯʥʠʭ ʚʦʜ. ɺ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 132 ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʚʠʢʠʜ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʤʽʩʮʝʚʽ ʚʦʜʦʡʤʠ, ʟʦʢʨʝʤʘ 24 ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʩʢʠʜʘʶʪʴ 

ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʚʦʜʫ ʚ ʟʨʦʰʫʚʘʣʴʥʽ ʢʘʥʘʣʠ. ɻʦʣʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʻ: ʊʆɺ 

çɯʥʬʦʢʩè ʬʽʣʽʷ çɯʥʬʦʢʩʚʦʜʦʢʘʥʘʣè, ʂʇ çʏʦʨʥʦʤʦʨʩʴʢʚʦʜʦʢʘʥʘʣè, ʂʇ 

çɺʦʜʦʢʘʥʘʣè ʤ. ɸʨʮʠʟ, ʂɺɽʇ çʇʦʜʽʣʴʩʴʢʚʦʜʦʢʘʥʘʣè, ʂʇ 

çɹʽʣʛʦʨʜɼʥʽʩʪʨʦʚʩʴʢʚʦʜʦʢʘʥʘʣè, ɿʘʪʦʢʽʚʩʴʢʝ ɺʋɾʂɻ, ʂʇ çɹʘʣʪʘʚʦʜʦʢʘʥʘʣè, 

ʇɸʊ çʎʝʣʶʣʦʟʥʦ-ʢʘʨʪʦʥʠʡ ʢʦʤʙʽʥʘʪè, ʄʂʇ çʊʝʧʣʦʜʘʨʚʦʜʦʢʘʥʘʣè ʪʘ ʽʥʰʽ. 

ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

ʞʠʪʣʦʚʦʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [2].  

ʋ 2020 ʨ. ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʩʢʠʥʫʪʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʩʪʘʥʦʚʠʚ 150 ʤʣʥ ʤį, 

ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ ï 25 ʤʣʥ ʤį (32 ʤʣʥ ʤį ʫ 2021 ʨ.), ʟʘʙʨʫʜʥʝʥʠʭ 

ʟʚʦʨʦʪʥʠʭ ʚʦʜ ʙʝʟ ʦʯʠʱʝʥʥʷ ï 21 ʤʣʥ ʤį, ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʟʘʙʨʫʜʥʝʥʠʭ 

ʟʚʦʨʦʪʥʠʭ ʚʦʜ ï 4 ʤʣʥ ʤį [3].  

ɻʦʣʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘ ʦʭʦʨʦʥʠ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʠʭ 
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ʨʝʩʫʨʩʽʚ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʥʘʩʪʫʧʥʽ. 

1. ʅʠʟʴʢʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʨʝʛʽʦʥʫ ʧʨʽʩʥʦʶ ʚʦʜʦʶ ʪʘ, ʟʦʢʨʝʤʘ, 

ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ. ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠʩʫʪʥʻ ʪʽʣʴʢʠ ʫ 57% ʩʽʣ, 

ʫ 83% ʟ ʥʠʭ ʚʦʜʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ. ʋ 124 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʚʽʟʥʫ ʚʦʜʦʶ. ʉʧʦʨʫʜʞʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ.  

2. ɻʦʣʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʠʪʥʦʾ ʚʦʜʠ ʻ ʨʽʯʢʠ ɼʫʥʘʡ ʪʘ ɼʥʽʩʪʝʨ. 

ɽʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʾʭ ʙʘʩʝʡʥʘʭ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ, ʫʪʨʫʜʥʶʻ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. ʋ ʚʦʜʘʭ ɼʥʽʩʪʨʘ ʟʦʩʝʨʝʜʞʝʥʽ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʽʪʨʠʪʽʚ, ʬʦʩʬʘʪʽʚ, ʟʘʣʽʟʘ, ʤʽʜʽ, ʭʨʦʤʫ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʢʘʣʴʮʽʶ.  

3. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʘʢʪʠʚʥʦ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʧʝʩʪʠʮʠʜʘʤʠ, ʥʽʪʨʘʪʘʤʠ ʪʘ 

ʥʽʪʨʠʪʘʤʠ, ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʜʦʦʯʠʩʪʢʫ ʚʦʜʠ. ʈʘʟʦʤ ʟ ʮʠʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʩʧʨʘʮʶʚʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʚʠʯʝʨʧʘʥʥʷ ʟʘʧʘʩʽʚ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

4. ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥʽ ʙʽʣʷ 80% ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʦʙʣʘʩʪʽ. 

ʏʝʨʝʟ ʥʝʩʪʘʯʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʤʘʡʞʝ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʙʫʜʦʚʘ ʪʘ ʨʝʤʦʥʪ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. 

5. ɼʝʛʨʘʜʘʮʽʷ ʮʽʥʥʠʭ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʭ ʣʠʤʘʥʽʚ, ʱʦ ʤʘʶʪʴ 

ʨʝʢʨʝʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʂʫʷʣʴʥʠʮʴʢʦʛʦ, ʍʘʜʞʠʙʝʡʩʴʢʦʛʦ, ɹʫʜʘʢʩʴʢʦʛʦ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʨ. ʊʫʨʫʥʯʫʢ ʥʘ ʢʦʨʜʦʥʽ ʟ 

ʄʦʣʜʦʚʦʶ ʚʢʘʟʫʻ, ʱʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʨ. ɼʥʽʩʪʝʨ ʧʝʨʝʙʫʚʘʶʪʴ ʟʘ ʤʝʞʘʤʠ 

ʦʙʣʘʩʪʽ. 

ɺʠʩʦʢʽ ʨʽʚʥʽ ʷʢ ʭʽʤʽʯʥʦʛʦ, ʪʘʢ ʽ ʤʽʢʨʦʙʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ɼʥʽʩʪʨʦʚʩʴʢʦʤʫ ʣʠʤʘʥʽ. ʈʽʯʢʘ ɼʫʥʘʡ ʥʘʡʙʽʣʴʰʝ 

ʧʦʪʨʘʧʣʷʻ ʧʽʜ ʧʨʦʤʠʩʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ. ʋ ʾʾ ʚʦʜʽ ʤʽʩʪʷʪʴʩʷ ʩʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʦʩʦʙʣʠʚʦ ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ, ʮʠʥʢʫ ʽ ʢʘʜʤʽʶ, ʘ ʪʘʢʦʞ ʭʚʦʨʦʙʦʪʚʦʨʥʽ ʙʘʢʪʝʨʽʾ. 

ʑʦʜʦ ʤʦʨʩʴʢʦʾ ʚʦʜʠ, ʪʦ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʜʽʣʷʥʢʘ ʤʦʨʷ 

ʧʦʙʣʠʟʫ ʤ. ʆʜʝʩʠ, ʜʝ ʩʢʦʥʮʝʥʪʨʦʚʘʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʦʛʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʤʦʨʩʴʢʦʾ ʚʦʜʠ. ɿʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʦʙʩʷʛʫ ʥʝʯʠʩʪʦʪ, ʱʦ 
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ʥʘʜʭʦʜʷʪʴ ʜʦ ʚʦʜ ʏʦʨʥʦʛʦ ʤʦʨʷ, ʥʘʜ ʘʩʠʤʽʣʷʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʤʦʨʷ ʟʫʤʦʚʣʶʻ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ ʩʪʘʥ ʤʦʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ. ɻʦʣʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʻ: ʩʪʦʢʠ ʨʽʯʦʢ, ʩʪʽʯʥʽ ʚʦʜʠ ʟ ʨʽʟʥʠʭ ʙʝʨʝʛʦʚʠʭ ʜʞʝʨʝʣ, ʤʦʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ [1]. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʥʝʟʘʜʦʚʽʣʴʥʝ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʋʩʽ ʚʦʜʦʡʤʠ ʨʝʛʽʦʥʫ ʧʽʜʜʘʶʪʴʩʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʻ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 

ʮʽʻʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ: ʜʝʨʝʛʫʣʷʮʽʷ ʨʽʯʢʦʚʠʭ ʧʦʪʦʢʽʚ, ʙʦʨʦʪʴʙʘ ʟ 

ʟʘʤʫʣʝʥʥʷʤ ʤʘʣʠʭ ʨʽʯʦʢ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʠʜʽʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʫ ʨʽʯʦʢ ɼʫʥʘʡ ʪʘ ɼʥʽʩʪʝʨ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʦʙʣʘʩʪʽ, ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ 

ʚ ʨʝʛʽʦʥʽ, ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʦʱʦ. 
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ʇʈʆʉʊʆʈʆɺʆ-ʏɸʉʆɺʀʁ ʈʆɿʇʆɼɯʃ ʇʋʅʂʊɯɺ ɼɻʄ ʊɽʈʀʊʆʈɯɰ 

ɼʅɯʉʊʈʆɺʉʔʂʆɻʆ ʈɸʁʆʅʋ ʏɽʈʅɯɺɽʎʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʄʝʣʴʥʠʢ ɸʥʪʦʥ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʨʯʫʢ ʂʦʩʪʷʥʪʠʥ ɺʽʢʪʦʨʦʚʠʯ, 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʛʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ, 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ, ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʝ ʛʝʦʜʝʟʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʻ 

ʥʘʜʚʘʞʣʠʚʠʤ ʪʘ ʙʝʟʫʤʦʚʥʦ ʘʢʪʫʘʣʴʥʠʤ. ʎʝ ʪʘʢʦʞ ʧʽʜʩʠʣʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʨʝʬʦʨʤʠ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ, ʱʦ ʟʤʽʥʠʣʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦïʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʫʩʪʨʽʡ 

ʢʨʘʾʥʠ. ʏʝʨʝʟ ʮʝ, ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ, ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʷʢ ʦʢʨʝʤʠʭ ʧʫʥʢʪʽʚ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʪʘʢ ʽ 

ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʛʘʣʦʤ. 

ɯʩʥʫʚʘʥʥʷ ʨʦʟʨʽʟʥʝʥʠʭ, ʦʢʨʝʤʠʭ ʙʘʟ ʜʘʥʠʭ ʷʢ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʪʘʢ ʽ ʥʘ 

ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʱʝ ʙʽʣʴʰʝ ʥʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ. ɺ 

ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ, ʱʦʜʦ ʘʥʘʣʽʟʫ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʶ ʚʠʩʪʫʧʘʻ ʘʥʘʣʽʟ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʫʥʢʪʽʚ ɼɻʄ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻɯʉ QGIS ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʜʽʡʩʥʝʥʦ ʝʢʩʧʦʨʪʫʚʘʥʥʷ ʚʝʢʪʦʨʥʠʭ ʰʘʨʽʚ, ʟ ʾʭ 

ʘʪʨʠʙʫʪʠʚʥʠʤʠ ʪʘ ʧʨʦʩʪʦʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʤʝʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ. 

ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ɼɻʄ ʜʣʷ 
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ʪʝʨʠʪʦʨʽʾ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʨʦʟʨʽʟʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʛʨʦʤʘʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ɻɯʉ QGIS.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʢʽʣʴʢʽʩʪʴ ʛʝʦʜʝʟʠʯʥʠʭ 

ʧʫʥʢʪʽʚ ʥʘʣʽʯʫʻ 70 ʦʜʠʥʠʮʴ, ʱʦ ʩʪʘʥʦʚʠʪʴ 26,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʫʥʢʪʽʚ ʦʙʣʘʩʪʽ. ɿ ʥʠʭ: 1-ʛʦ ʢʣʘʩʫ ï 7; 2-ʛʦ ï 13; 3-ʛʦ ï 29; ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ 

ʟʛʫʱʝʥʥʷ (4 ʢʣʘʩ) ï 21 ʦʜʠʥʠʮʷ. ʋʨʘʭʦʚʫʶʯʠ ʱʦ ʧʣʦʱʘ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʩʪʘʥʦʚʠʪʴ 2 131,9 ʢʤ
2
, ʪʦ ʱʽʣʴʥʽʩʪʴ ʧʫʥʢʪʽʚ ʚʽʜʧʦʚʽʜʘʻ 1 ʧʫʥʢʪ ʥʘ 30,5 ʢʤ

2
.  

ʅʘʡʙʽʣʴʰʝ ʧʫʥʢʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʨʦʤʘʜʘʭ ʟ ʥʘʡʚʠʱʠʤʠʤ ʟʥʘʯʝʥʥʷʤʠ 

ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʡ: ʚ ʉʦʢʠʨʷʥʩʴʢʽʡ ʛʨʦʤʘʜʽ ï 23 ʦʜʠʥʠʮʽ, 16 ʦʜʠʥʠʮʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʂʝʣʴʤʝʥʝʮʴʢʦʾ ʩʝʣʠʱʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ. ɼʣʷ ʨʝʰʪʠ ʛʨʦʤʘʜ ʧʦʢʘʟʥʠʢ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʥʰʝ 10 ʦʜʠʥʠʮʴ, ʘ ʅʦʚʦʜʥʽʩʪʨʦʚʩʴʢʘ ʤʽʩʴʢʘ ʛʨʦʤʘʜʘ 

ʥʝʤʘʻ ʞʦʜʥʦʛʦ ʧʫʥʢʪʘ ɼɻʄ. ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʱʽʣʴʥʽʩʪʴ ʧʫʥʢʪʽʚ, ʪʦ ʣʽʜʠʨʫʶʯʽ 

ʧʦʟʠʮʽʾ ʟʘʡʤʘʶʪʴ ʄʘʤʘʣʠʛʽʚʩʴʢʘ, ʉʦʢʠʨʷʥʩʴʢʘ, ʈʫʢʰʠʥʩʴʢʘ ʛʨʦʤʘʜʠ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ 1 ʧʫʥʢʪ ʥʘ 16,1 ʢʤ
2
, 26,4 ʢʤ

2
 ʪʘ 27,2 ʢʤ

2
 ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʨʝʰʪʠ 

ʪʝʨʠʪʦʨʽʡ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʥʷ ʧʦʥʘʜ 30 ʢʤ
2
. 

ɯʟ 7 ʚʠʷʚʣʝʥʠʭ ʧʫʥʢʪʽʚ 1 ʢʣʘʩʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʂʝʣʴʤʝʥʝʮʴʢʦʾ ʛʨʦʤʘʜʠ ï 3 ʦʜʠʥʠʮʽ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʦʢʠʨʷʥʩʴʢʦʾ ʨʦʟʤʽʱʝʥʽ 

2 ʧʫʥʢʪʠ. ɯʟ 13 ʨʦʟʤʽʱʝʥʠʭ ʧʫʥʢʪʽʚ 2 ʢʣʘʩʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʂʝʣʴʤʝʥʝʮʴʢʦʾ ʛʨʦʤʘʜʠ ï 4 ʦʙôʻʢʪʘ, ʪʦʜʽ ʷʢ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʝʜʦʙʦʾʚʩʴʢʦʾ ʪʘ ʈʫʢʰʠʥʩʴʢʦʾ ʛʨʦʤʘʜ ʥʘʷʚʥʽ 2 ʧʫʥʢʪʠ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʄʘʤʘʣʠʛʽʚʩʴʢʦʾ, ʃʽʚʠʥʝʮʴʢʦʾ, ʂʣʽʰʢʦʚʝʮʴʢʦʾ, ɺʘʰʢʦʚʝʮʴʢʦʾ, ʉʦʢʠʨʷʥʩʴʢʦʾ ï ʧʦ 

1 ʧʫʥʢʪʫ. ɯʟ 29 ʧʫʥʢʪʽʚ ɼɻʄ 3-ʛʦ ʢʣʘʩʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʉʦʢʠʨʷʥʩʴʢʦʾï 12 ʧʫʥʢʪʽʚ, ʂʝʣʴʤʝʥʝʮʴʢʦʾ ʛʨʦʤʘʜ ï 6 ʦʜʠʥʠʮʴ, ʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʃʽʚʠʥʝʮʴʢʦʾ, ʍʦʪʠʥʩʴʢʦʾ, ʄʘʤʘʣʠʛʽʚʩʴʢʦʾ, ʅʝʜʦʙʦʾʚʩʴʢʦʾ 

ʛʨʦʤʘʜʠ - 2-3 ʧʫʥʢʪʘ. ʂʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ɼɻʄ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʟʛʫʱʝʥʥʷ 

ʩʢʣʘʜʘʻ 21 ʦʜʠʥʠʮʶ. ɺ ʉʦʢʠʨʷʥʩʴʢʽʡ ʛʨʦʤʘʜʽ ʽʩʥʫʻ 8, ʂʝʣʴʤʝʥʝʮʴʢʽʡ ï 3, 

ʄʘʤʘʣʠʛʽʚʩʴʢʽʡ-5 ʧʫʥʢʪʽʚ ɼɻʄ. ɼʣʷ ʅʝʜʦʙʦʾʚʩʴʢʦʾ, ɺʘʰʢʦʚʝʮʴʢʦʾ, 

ʂʣʽʰʢʦʚʝʮʴʢʦʾ, ʅʦʚʦʜʥʽʩʪʨʦʚʩʴʢʦʾ ʛʨʦʤʘʜ - ʚʽʜʩʫʪʥʽ ʧʫʥʢʪʠ ɼɻʄ ʟʘʟʥʘʯʝʥʦʛʦ 

ʢʣʘʩʫ. 

ɺʠʟʥʘʯʝʥʦ ʪʝʨʠʪʦʨʽʶ, ʷʢʫ ʦʭʦʧʣʶʶʪʴ ʧʫʥʢʪʠ ɼɻʄ ʧʨʠ ʩʢʣʘʜʘʥʥʽ 
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ʪʦʧʦʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:10 000, ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʚ ʩʝʨʝʜʦʚʠʱʽ QGIS. 

ɿʜʽʡʩʥʝʥʦ ʚʝʢʪʦʨʠʟʘʮʽʶ ʦʙôʻʢʪʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʽʣʷʥʢʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʧʫʥʢʪʽʚ ɼɻʄ ʽ ʦʙʯʠʩʣʝʥʦ ʾʭ ʧʣʦʱʽ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʪʘʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʩʪʘʥʦʚʠʪʴ 600,6 ʢʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 28,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʨʘʡʦʥʫ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʘʢʠʭ ʧʣʦʱ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 

ʅʦʚʦʜʥʽʩʪʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ï 58,6 % (4,1 ʢʤ
2
), ʂʣʽʰʢʦʚʝʮʴʢʦʾ ï 53,0 % 

(112,8 ʢʤ
2
) ʪʘ ʅʝʜʦʙʦʾʚʩʴʢʦʾ ʩʽʣʴʩʴʢʠʭ ï 34 % (44,3 ʢʤ

2
) ʛʨʦʤʘʜ. ɼʣʷ ʨʝʰʪʠ 

ʪʝʨʠʪʦʨʽʡ ʧʦʢʘʟʥʠʢ ʤʝʥʰʝ 30%. ɼʣʷ ʄʘʤʘʣʠʛʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʛʨʦʤʘʜʠ 

ʚʝʣʠʯʠʥʘ ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ ʻ ʥʘʡʤʝʥʰʦʶ ï 5,5 % (7,9 ʢʤ
2
). 

ʋ ʩʝʨʝʜʦʚʠʱʽ QGIS ʟʜʽʡʩʥʝʥʦ ʧʨʠʚôʷʟʢʫ çʉʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ 

ɼɻʄ 1954-61 ʨʦʢʽʚè. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ɼɻʄ ʩʪʘʥʦʚʠʪʴ 

73 ʦʜʠʥʠʮʽ. ʇʨʠʮʴʦʤʫ 57 ʧʫʥʢʪʽʚ ʤʘʶʪʴ ʦʜʥʘʢʦʚʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʧʫʥʢʪʘʤʠ. 12 ʩʫʯʘʩʥʠʭ ʧʫʥʢʪʽʚ ɼɻʄ ʥʘ ʢʘʨʪʦʩʭʝʤʘʭ 

ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 60-ʭ ʨʦʢʽʚ ʻ ʚʽʜʩʫʪʥʽʤʠ. ʉʴʦʛʦʜʥʽʰʥʻ ʾʭ 

ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʪʝʨʠʪʦʨʽʡ ʍʦʪʠʥʩʴʢʦʾ ʪʘ 

ʉʦʢʠʨʷʥʩʴʢʦʾ ʛʨʦʤʘʜ. 

ʈʦʟʛʣʷʥʫʪʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʦ ʧʣʦʱʽ 

ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ɼɻʄ. ɿʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʣʦʱʽ 

ʟʘʟʥʘʯʝʥʠʭ ʜʽʣʷʥʦʢ ʩʢʣʘʜʘʻ 603 ʢʤ
2
, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 28,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʨʘʡʦʥʫ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʅʦʚʦʜʥʽʩʪʨʦʚʩʴʢʦʾ ï 55,9% 

(3,9 ʢʤ
2
), ʍʦʪʠʥʩʴʢʦʾ ï 46,5% (84,9 ʢʤ

2
), ʂʣʽʰʢʦʚʝʮʴʢʦʾ ï 40% (84,9 ʢʤ

2
) 

ʛʨʦʤʘʜ. ʅʘʡʤʝʥʰʽ ʧʣʦʱʽ ʧʦʢʘʟʥʠʢʘ - ʜʣʷ ʈʫʢʰʠʥʩʴʢʦʾ ï 6,3% (6,8 ʢʤ
2
) ʛʨʦʤʘʜʠ. 

ʇʣʦʱʽ ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢ ʚ ʤʠʥʫʣʦʤʫ ʪʘʢ ʽ ʩʫʯʘʩʥʽ ʤʘʡʞʝ 

ʩʧʽʚʧʘʜʘʶʪʴ: 603 ʧʨʦʪʠ 600 ʢʤ
2 
(ʊʘʙʣʠʮʷ 1). ɼʣʷ 6 ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʜʠʥʠʮʴ 

ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʥʦʩʪʽ ʻ ʚʠʱʠʤʠ ʥʽʞ ʚ ʤʠʥʫʣʦʤʫ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʈʫʢʰʠʥʩʴʢʦʾ ʛʨʦʤʘʜʠ ï 25% ʧʨʦʪʠ 6% ʚʽʜʧʦʚʽʜʥʦ. 

ɿʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʨʘʭʦʚʫʶʯʠ 

ʩʫʯʘʩʥʽ ʽʩʥʫʶʯʽ ʧʫʥʢʪʠ ɼɻʄ ʪʘʢ ʽ ʧʫʥʢʪʠ, ʱʦ ʽʩʥʫʚʘʣʠ ʨʘʥʽʰʝ. ʇʦʢʘʟʥʠʢ ʧʣʦʱʽ 

ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 603 ʢʤ
2 
ʜʦ 419,8 ʢʤ

2
, ʱʦ ʫ 
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ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 

ʟʤʝʥʰʝʥʥʷ ʟ ʤʘʡʞʝ ʪʨʝʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʜʦ ʾʾ ʧôʷʪʦʾ ʯʘʩʪʠʥʠ ï 19,8 %.  

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ 

ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦʜʦ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʧʫʥʢʪʽʚ ɼɻʄ 

ˉ ʅʘʟʚʘ ʛʨʦʤʘʜʠ ʇʣʦʱʘ 

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʡ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʇʫʥʢʪʠ ɼɻʄ 

60-ʭ ʨʦʢʽʚ 

ʉʫʯʘʩʥʽ ʧʫʥʢʪʠ 

ɼɻʄ 

ʇʫʥʢʪʠ ɼɻʄ 

ʩʫʯʘʩʥʽ ʪʘ 60-ʭ 

ʨʦʢʽʚ 

ʂʤ
2 

% ʚʽʜ 

ʟʘʛ. 

ʧʣʦʱʽ 

ʂʤ
2
 

% ʚʽʜ 

ʟʘʛ. 

ʧʣʦʱʽ 

ʂʤ
2
 

% ʚʽʜ 

ʟʘʛ. 

ʧʣʦʱʽ 

1 ʉʦʢʠʨʷʥʩʴʢʘ 606,3 195,5 32,2 142 23 108,1 17,8 

2 ʂʝʣʴʤʝʥʝʮʴʢʘ 540,5 105,2 19,5 158 29 104 19,2 

3 ʍʦʪʠʥʩʴʢʘ 182,5 84,9 46,5 53,8 29,5 36,9 20,2 

4 ʂʣʽʰʢʽʚʝʮʴʢʘ 212,3 84,9 40 112,8 53 73,7 34,7 

5 ʅʝʜʦʙʦʾʚʩʴʢʘ 129,4 34,2 26,4 44,3 34,2 33,3 25,7 

6 ʃʽʚʠʥʝʮʴʢʘ 129,3 33,2 25,7 35,9 27,8 32,9 25,4 

7 ʄʘʤʘʣʠʛʽʚʩʴʢʘ 144,6 32,9 22,8 7,9 5,5 7,9 5,5 

8 ɺʘʰʢʦʚʝʮʴʢʘ 58,6 21,5 36,7 14,9 25,4 14,9 25,4 

9 ʅʦʚʦʜʥʽʩʪʨʦʚʩʴʢʘ 7,09 3,9 55,9 4,1 58,6 2,1 29,6 

10 ʈʫʢʰʠʥʩʴʢʘ 108,6 6,8 6,3 26,9 24,8 6,0 5,5 

× ʋʩʽ ʛʨʦʤʘʜʠ 2120 603 28,4 600,6 28,3 419,8 19,8 

 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦʜʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ɺʝʢʪʦʨʠʟʘʮʽʷ ʜʽʣʷʥʦʢ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʧʫʥʢʪʽʚ ɼɻʄ ʜʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦ ʧʽʜʽʡʪʠ ʜʦ ʦʮʽʥʢʠ ʛʝʦʜʝʟʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʨʦʟʨʽʟʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. ɺʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ 

ʧʨʦʻʢʪʫʚʘʥʥʶ ʽ ʩʪʚʦʨʝʥʥʶ ʜʦʜʘʪʢʦʚʠʭ ʧʫʥʢʪʽʚ ɼɻʄ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʦʜʝʟʠʯʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʽʩʥʫʚʘʣʠ ʚ ʤʠʥʫʣʽ ʨʦʢʠ ʪʘ ʾʭ ʣʦʢʘʮʽʷ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʛʝʦʜʝʟʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʷ.  

 

  



537 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ʊʋʈʀʉʊʀʏʅʀʍ ʂʃɸʉʊɽʈɯɺ 

 

ʅʝʱʘʜʠʤ ʊʠʤʦʬʽʡ ɻʝʥʥʘʜʽʡʦʚʠʯ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ 1 ʢʫʨʩʫ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʧʨʘʚʘ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʗʜʣʦʚʩʴʢʘ ʆʣʴʛʘ ʉʪʝʧʘʥʽʚʥʘ, 

ʜʦʮʝʥʪʢʘ ʢʘʬʝʜʨʠ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ 

ʪʘ ʩʦʮʽʘʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʢ. ʽʩʪ. ʥʘʫʢ, ʜʦʮʝʥʪʢʘ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʫʨʠʟʤ ʤʘ ̒ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʫ ʩʫʯʘʩʥʽʡ ʝʢʦʥʦʤʽʮʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʢʦʞʥʦʾ ʜʝʨʞʘʚʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ çʢʣʘʩʪʝʨʥʦʤʫ ʧʽʜʭʦʜʫè. ʋ ʧʨʦʛʨʘʤʘʭ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʣʘʩʪʝʨʽʚ, ʘ ʩʘʤʝ ʪʫʨʠʩʪʠʯʥʽ ʢʣʘʩʪʝʨʠ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʝʢʦʥʦʤʽʢʫ ʨʝʛʽʦʥʫ, ʦʩʢʽʣʴʢʠ ʟ ʥʠʤ ʧʦʚ'ʷʟʘʥʝ ʽ ʛʦʪʝʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʽ 

ʙʫʜʽʚʥʠʮʪʚʦ, ʽ ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʽ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ̔  ʛʘʣʫʟʽ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʪʫʨʠʩʪʠʯʥʫ ʛʘʣʫʟʴ ʥʘ ʜʝʨʞʘʚʥʦʤʫ 

ʨʽʚʥʽ, ʾʾ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʷʚʥʦʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʫʨʠʟʤʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʟʙʽʣʴʰʝʥʥʶ ʚʘʣʶʪʥʠʭ ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʙʶʜʞʝʪʫ ʜʝʨʞʘʚʠ, ʢʦʦʧʝʨʫʚʘʥʥʶ ʢʦʰʪʽʚ 

ʩʫʙ'ʻʢʪʽʚ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʶ ʡʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ. 

ʊʫʨʠʩʪʠʯʥʘ ʛʘʣʫʟʴ ʫ ʩʚʦʾʡ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʜʽʣʷʻ ʪʘʢʽ 

ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

- ʩʪʚʦʨʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʥʘʜʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, 

- ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, 
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- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʫʨʠʟʤʫ, 

- ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʽʥʦʟʝʤʥʦʛʦ ʪʫʨʠʟʤʫ. 

ɺʽʜʦʤʠʡ ʝʢʦʥʦʤʽʩʪ ʄ. ʇʦʨʪʝʨ ʜʘʻ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: çʂʣʘʩʪʝʨ ï ʮʝ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʟʘ ʛʝʦʛʨʘʬʽʯʥʦʶ ʦʟʥʘʢʦʶ ʛʨʫʧʠ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʢʦʤʧʘʥʽʡ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ, ʬʽʨʤ ʚ 

ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʷʭ, ʘ ʪʘʢʦʞ ʧʦʚô̫ ʟʘʥʠʭ ʟ ʾʭ ʜʽʷʣʴʥʽʩʪʶ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʧʝʚʥʠʭ 

ʩʬʝʨʘʭ, ʷʢʽ ʢʦʥʢʫʨʫʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʝʜʫʪʴ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴè 

[3, ʩ. 256]. 

ɺ ʪʫʨʠʟʤʽ ʢʣʘʩʪʝʨ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʜʽʾ ʪʫʨʠʩʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʛʝʦʛʨʘʬʽʯʥʦ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʽʣʴʥʽ 

ʪʫʨʠʩʪʠʯʥʽ ʨʝʩʫʨʩʠ. 

ʂʦʨʜʦʥʠ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʣʘʩʪʝʨʫ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʪʦʤʫ ʱʦ ʟʘʚʞʜʠ 

ʟô̫ ʚʣʷʶʪʴʩʷ ʥʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʤʽʥʶʻʪʴʩʷ ʨʠʥʦʢ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʊʫʨʠʩʪʠʯʥʠʡ ʢʣʘʩʪʝʨ ï ʮʝ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʽʥʜʫʩʪʨʽʾ ʪʫʨʠʟʤʫ, ʷʢʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɻʨʫʧʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʫʨʠʩʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʨʠʥʦʢ ʧʨʘʮʽ ʪʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ [2, ʩ. 46]. 

ʇʨʦʚʽʜʥʫ, ʩʪʨʠʞʥʝʚʫ ʨʦʣʴ ʫ ʪʫʨʠʩʪʠʯʥʦʤʫ ʢʣʘʩʪʝʨʽ ʚʽʜʽʛʨʘʶʪʴ ʪʫʨʠʩʪʠʯʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʟʘʟʚʠʯʘʡ, ʧʦʪʫʞʥʽ ʪʫʨʦʧʝʨʘʪʦʨʩʴʢʽ ʬʽʨʤʠ), ʷʢʽ ʝʢʩʧʦʨʪʫʶʪʴ ʩʚʦʾ 

ʧʦʩʣʫʛʠ ʟʘ ʤʝʞʽ ʨʝʛʽʦʥʫ, ʢʨʘʾʥʠ. ʅʘ ʥʠʞʯʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʪʫʨʠʩʪʠʯʥʽ ʘʛʝʥʪʩʪʚʘ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʨʦʟʤʽʱʝʥʥʷ, ʭʘʨʯʫʚʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʫʨʠʩʪʽʚ, ʥʘʜʘʥʥʷ ʩʫʧʫʪʥʽʭ ʧʦʩʣʫʛ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ 

ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʧʠʪʫ. ɯ ʚʩʽ ʚʦʥʠ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʩʧʽʣʴʥʠʤ ʙʽʟʥʝʩ-ʢʣʽʤʘʪʦʤ, ʚ 

ʤʝʞʘʭ ʷʢʦʛʦ ʬʦʨʤʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ, ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʜʽʶʪʴ ʨʽʟʥʽ ʩʪʠʤʫʣʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʜʘʪʢʦʚʫ 

ʩʠʩʪʝʤʫ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʙʘʨ'ʻʨʠ [1, ʩ. 469-471]. 

ʋ ʩʪʨʫʢʪʫʨʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʣʘʩʪʝʨʘ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʷʪʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ 

ʩʝʢʪʦʨʠ: 1) ʩʝʢʪʦʨ ʚʠʨʦʙʥʠʮʪʚʘ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʦʙ'ʻʜʥʫʻ ʪʫʨʦʧʝʨʘʪʦʨʩʴʢʽ 

ʬʽʨʤʠ ʪʘ ʪʫʨʘʛʝʥʪʩʪʚʘ, ʟʘʢʣʘʜʠ ʟ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʪʫʨʠʩʪʽʚ, 
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ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʪʫʨʠʩʪʽʚ , ʟʘʢʣʘʜʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʭʘʨʯʫʚʘʥʥʷ ʪʫʨʠʩʪʽʚ 

ʪʘ ʟʘʢʣʘʜʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʟʚʽʣʣʷ ʪʫʨʠʩʪʽʚ; 2) ʩʝʨʚʽʩʥʠʡ ʩʝʢʪʦʨ ʦʙ'ʻʜʥʫʻ 

ʙʘʥʢʽʚʩʴʢʦ-ʢʨʝʜʠʪʥʽ ʪʘ ʩʪʨʘʭʦʚʽ ʫʩʪʘʥʦʚʠ, ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʘ ʪʘʢʦʞ ʙʽʟʥʝʩ-ʮʝʥʪʨʠ, ʣʽʟʠʥʛʦʚʽ ʢʦʤʧʘʥʽʾ; 

3) ʜʦʧʦʤʽʞʥʠʡ ʩʝʢʪʦʨ ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʫʚʝʥʽʨʽʚ, ʪʫʨʠʩʪʠʯʥʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʧʝʚʥʦʾ ʤʽʩʮʝʚʦʩʪʽ 

ʪʦʚʘʨʽʚ; ʧʦʣʽʛʨʘʬʽʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʬʘʙʨʠʢʠ, ʧʝʨʽʦʜʠʯʥʽ ʚʠʜʘʥʥʷ, 

ʪʝʣʝʨʘʜʽʦʢʦʤʧʘʥʽʾ; 4) ʩʝʢʪʦʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʢʣʘʩʪʝʨʘ ʧʦʚô̫ ʟʫʻ ʤʽʞ ʩʦʙʦʶ ʦʢʨʝʤʽ ʩʝʢʪʦʨʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʦʨʜʠʥʘʮʽʶ ʾʭ ʜʽʷʣʴʥʦʩʪʽ [2, ʩ. 50]. 

ʉʫʪʥʽʩʪʴ ʢʣʘʩʪʝʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʨʝʛʽʦʥʫ, ʛʘʣʫʟʽ ʘʙʦ ʦʙʦʭ ʨʘʟʦʤ. ɿʘʩʪʦʩʦʚʫʶʯʠ 

ʢʣʘʩʪʝʨʥʠʡ ʧʽʜʭʽʜ, ʤʠ ʧʽʜʚʠʱʫʻʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʨʝʛʽʦʥʫ (ʦʩʢʽʣʴʢʠ ʢʣʘʩʪʝʨ ʦʙʤʝʞʝʥʠʡ 

ʛʝʦʛʨʘʬʽʯʥʦ) ʰʣʷʭʦʤ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʦʙ'ʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʥʝ ʣʠʰʝ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʚʠʨʦʙʥʠʢʽʚ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʡ ʜʦʧʦʤʽʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʢʣʘʩʪʝʨʘ. ʂʨʽʤ 

ʪʦʛʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʥʦʚʽʪʥʽʭ, ʥʘʫʢʦʤʽʩʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ [4, ʩ. 56]. 

ɺʠʩʥʦʚʢʠ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʢʣʘʩʪʝʨʥʦʾ ʤʦʜʝʣʽ ʘʢʪʠʚʽʟʫʻʪʴʩʷ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʬʝʨʽ ʪʫʨʠʟʤʫ. ʎʝ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʟʨʦʩʪʘʶʪʴ ʜʦʭʦʜʠ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʧʦʧʦʚʥʶʻʪʴʩʷ ʙʶʜʞʝʪ 

ʨʝʛʽʦʥʫ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ, ʷʢʽ ʟʘʡʥʷʪʠ ʫ ʪʫʨʠʩʪʠʯʥʽʡ 

ʛʘʣʫʟʽ. ɿʘʮʽʢʘʚʣʝʥʽ ʧʽʜʧʨʠʻʤʮʽ ʦʩʥʦʚʥʠʭ ʪʘ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ, ʤʽʩʮʝʚʘ ʚʣʘʜʘ 

ʦʙô̒ ʜʥʫʶʪʴʩʷ ʽ ʨʫʭʘʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʫ. 

ʈʘʟʦʤ ʣʝʛʰʝ ʟʤʝʥʰʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʜʝʰʝʚʰʝ ʧʨʦʩʫʚʘʪʠ ʩʧʽʣʴʥʠʡ ʧʨʦʜʫʢʪ. 

ʇʦʪʨʽʙʥʘ ʟʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʘʩʪʝʨʽʚ, 

ʧʨʠʚʘʙʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʘ ʩʘʤʝ ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ, 

ʟʘʢʦʥʦʜʘʚʯʠʡ ʟʘʭʠʩʪ ʩʘʤʠʭ ʽʥʚʝʩʪʠʮʽʡ. 
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Introdu ction. In the process of large-scale testing in 2019-2022 of the super 

mobile direct-prospecting technology of satellite images and photographs frequency 

resonance processing [7] numerous facts (evidences) were obtained in favor of 

1) deep (abiogenic) genesis of oil, condensate and gas in the process of hydrogen 

degassing of the Earth, 2) migration of gas (methane), carbon dioxide and hydrogen 

into the atmosphere of the Earth planet and 3) a "volcanic" model of the formation of 

structural elements and appearance of the Earth, planets and satellites of the Solar 

system, as well as deposits of hydrocarbons, ore minerals and water. 

The results of studies conducted in various regions of the globe showed also 

that the super-mobile technology used makes it possible to significantly speed up and 

optimize (cheapen) the exploration process for combustible and ore minerals, as well 

as water.  

We also note that many researchers focus on the expediency of accelerating the 

exploration process for various types of minerals. In particular, the article [2] 

discusses and analyzes the paradigms of prospecting studies for oil and gas, and 
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article [3] discusses breakthrough technologies for minerals prospecting. The author 

of article [3] also notes the importance of using Earth remote sensing (ERS) data in 

the exploration process. 

We add to the above that modern technologies of remote sensing data 

processing and interpreting have made it possible to detect tens of thousands of 

volcanic structures of various types on Earth [4], Mars [5] and Venus [6], which 

significantly strengthens the position of the volcanic model of formation the 

structural complexes of the Earth and of planets and satellites of Solar system. 

Below are the results of a reconnaissance survey of local areas and blocks 

within the Maldives carbonate platform in order to determine the types of volcanic 

structures, present in this region, and additionally demonstrate the feasibility of using 

frequency resonance methods of satellite images and photographs processing in the 

exploration process for various types of minerals and studying deep structures of the 

structural elements of the Earth. 

Research methods. Experimental reconnaissance studies are carried out using 

low-cost direct-prospecting technology, including modified methods of frequency-

resonance processing and decoding of satellite images and photographs, vertical 

electric-resonance sounding (scanning) of the cross-section and the method of 

integral assessment of the prospects for oil and gas (ore) potential of large 

prospecting blocks and local areas [7]. 

The individual components of the technology used are developed on the 

principles of the ñsubstanceò paradigm of geophysical research, the essence of which 

is the search for a specific (required in each case) substance. 

The developed methods are based on the standing electric waves, discovered 

by Nikola Tesla in 1899 in the deep horizons of the Earth. In modified versions of the 

methods of frequency-resonance processing of satellite images and photographs, as 

well as vertical sounding (scanning) of the cross-section, existing databases (sets, 

collections) of sedimentary, metamorphic and igneous rocks 

(http://rockref.vsegei.ru/petro/), minerals and chemical elements are used. The 

peculiarities and potentialities of the methods used, as well as the technique of 
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instrumental measurements carrying out, are described in more detail in [7-12]. 

As in other publications, we once again focus on the distinctive feature of the 

developed direct-prospecting frequency-resonance methods. Unlike classical 

geophysical methods, the methods used make it possible in each specific case to fill 

the cross-section under study with the complexes of sedimentary, metamorphic and 

igneous rocks present in it, as well as to determine in the first approximation (and 

refine at the stages of detailing) the intervals of the cross-section that are promising 

for the detection of combustible and ore minerals, immediately, in the process of 

measurements (registration of signals) by the developed instrumentation and 

measuring devices (i.e. without additional stages of modeling and geological 

interpretation of the results of instrumental measurements). In this thesis, as well as in 

other published materials, the emphasis is mainly on the presentation of measurement 

results. 

Results of reconnaissance studying in region of Maldives carbonate 

platform. The results of geological and geophysical studies within the Maldives 

carbonate platform are presented in the article [1]. The position of this structure in the 

Indian Ocean, as well as the location of profiles and points of geological and 

geophysical studies and the site of detailed work are shown in Fig. 1. 

In the annotation to the article [1], 

the authors present the results of their 

studies in the following form 

(interpretation): ñAn example of sea-

floor depressions in more than 300 m 

deep waters occurs in the Inner Sea of 

the Maldives carbonate platform in the 

Indian Ocean. 

The structures were mapped with 

multibeam and Parasound, multi-channel 

seismic were used to link the 

depressions with structures at depth.  

 

Fig. 1. Location of the Maldives 

carbonate platform in Indian Ocean, 

with position of the study area [1]. 
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The circular depressions have diameters of up to 3000 m and depths of up to 

180 m.  

The craters are interpreted as pockmarks formed through the venting of gas and 

fluids. Gas and fluid lenses below the pockmarks are reflected by bright spots in the 

seismic sections as well as a reduction of the instantaneous frequency. 

These areas at depth are linked to chimneys connected to faults and drowned 

Oligocene carbonate banks. A model is presented that relates the different forms and 

sizes of the structures to distinct development stages of sea floor deformation to one 

process. 

Early stages of gas and fluid migration into the shallow part of the sedimentary 

succession induce formation of dome-shaped bodies. Initial gas and fluid escape to 

the sea floor is reflected by the formation of sand volcanoes and aligned small 

pockmarks. Active pockmarks are the deepest, and have the shape of truncated cones 

in cross section. Mature pockmarks are characterized by erosion of the flanks of the 

structure by bottom currents. éé.  

 

Pockmarks in the Maldives indicate that the archipelago is an example of a 

hydrocarbon system which consists of an isolated oceanic carbonate platform 

overlying a volcanic basement and lacustrine source rocks.ò  

Brief description of the instrumental measurements results. First, we note that a 

limited set of measurement procedures has been performed in the area of 

reconnaissance work. 

 

The main emphasis was placed on determining the main types of volcanic 

complexes that exist in this region of the Indian Ocean. In the reconnaissance 

(accelerated) mode, frequency-resonance processing of satellite images was carried 

out over the area of detailed geological and geophysical studies conducted (Fig. 3), as 

well as images of relatively large fragments of the territory in the region of carbonate 

platform location (Fig. 4). 
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a) 

b) 

Fig. 2. Multibeam map of the pockmark 

area located West of Rashdoo Atoll [1]. 

Fig. 3. Satellite images of survey 

areas. 

 

During frequency-resonance processing of a satellite image of detailed 

geological and geophysical works area in Fig. 3a responses at the frequencies of oil, 

gas condensate, gas, amber, carbon dioxide, yellow phosphorus, oil shale, gas 

hydrates, anthracite, nitrogen, oxygen, and ice were recorded. By instrumental 

measurements the presence of a volcanic complex (complexes?), filled with 1-6 

groups of sedimentary rocks, was established. The root of volcano was fixed at a 

depth of 470 km. 

On the surface of 0 m from the space above the water, signals were recorded 

(from 4-6 s) at the frequencies of gas, yellow phosphorus, carbon dioxide, nitrogen, 

and oxygen. These results indicate the migration of gases into atmosphere. 

At a depth of HC synthesis at 57 km, responses were obtained of oil, gas 

condensate, gas, amber, living water, and at the surface of 59 km ï from carbon 

dioxide and dead water. 

During frequency-resonance processing of a fragment of a satellite image with 

a large seep in the upper left corner of survey area (Fig. 3b), signals were recorded at 

the frequencies of oil, gas condensate, gas, amber, carbon dioxide, yellow 

phosphorus, oil shale, gas hydrates, anthracite, nitrogen, oxygen, ice. 

By instrumental measurements a volcanic complex, filled with 1-6 groups of 
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sedimentary rocks with a root at a depth of 470 km, was determined. 

On the surface of 0 m from the space above the water, signals were recorded 

(from 15 s) at the frequencies of gas, yellow phosphorus, carbon dioxide, nitrogen, 

and oxygen. These results indicate the migration of gases into atmosphere. 

At a depth of HC synthesis of 57 km, responses were obtained of oil, gas 

condensate, gas, amber, living water, and at the surface of 59 km ï from carbon 

dioxide and dead water. Signals at frequencies of oil, condensate and gas were also 

recorded from the lower part of cross-section at depths of 5, 10 and 15 km. 

Frequency-resonance processing of satellite images of a large areas in the 

region of the carbonate platform location was carried out only in order to determine 

the types of volcanic complexes, present within these areas. As a result, by 

instrumental measurements within the territory in Fig. 4a, the presence of volcanic 

complexes, filled with the 1st-6th, 7th (limestone), 8th (dolomite) groups of 

sedimentary rocks, as well as the 1st group of igneous rocks (young granites) is 

established. 

Within the larger area in Fig. 4b, the presence of volcanic complexes, filled 

with 1-6, 7th (limestones), 8th (dolomites), 9th (marls) and 10th (siliceous) groups of 

sedimentary rocks, as well as 1st (young granites) and the 7th (ultramafic) groups of 

igneous rocks is established. 

  

a) b) 

Fig. 4. Satellite images of the Maldives carbonate platform region. 

 

Let us add to the above that there may be several volcanic structures of the 

same type within the surveyed territories. 
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Brief comments and conclusion. The results of reconnaissance investigations 

carried out promptly can be summarized in the following form. 

Additional facts (evidence) have been obtained in favor of the deep (abiogenic) 

genesis of oil, condensate and gas in the process of hydrogen degassing of the Earth 

[10], the migration of gas (methane), carbon dioxide and phosphorus into the Earthôs 

atmosphere and the ñvolcanicò model of the formation of structural elements of the 

Earth and hydrocarbon deposits. 

A volcanic complex, filled with sedimentary rocks of 1-6 groups, was 

discovered at the site of detailed geological and geophysical work. Within such 

volcanoes, in the vast majority of cases, at the boundary of 57 km, there are 

conditions for the synthesis of oil, condensate, gas, and amber. Responses at the 

frequencies of oil, condensate, gas and amber were also recorded from the surface 

and in the surveyed area! 

At the location of the largest seep, signals at the frequencies of oil, condensate, 

and gas were also recorded from the lower part of cross-section at depths of 5, 10 and 

15 km, which indicates the presence within the survey area of a deep channel of 

migration of fluids and mineral matter to the upper horizons of cross-section, as well 

as deep synthesis of hydrocarbons. 

By instrumental measurements the migration of gas, yellow phosphorus, 

carbon dioxide, nitrogen, oxygen into the atmosphere was recorded. This may 

indicate the activity of the volcanic structure and the synthesis of hydrocarbons and 

carbon dioxide within it at the present time. 

 

In connection with the above, as well as taking into account previous surveys 

of areas of gas migration into the atmosphere [11-12], it can be stated that in active 

volcanic complexes, the synthesis of hydrocarbons and other gases is currently 

carried out regularly, and, consequently, their migration into the atmosphere. It can 

also be assumed, in connection with this, that the volumes of harmful gases polluting 

the environment in areas of active volcanic complexes are enormous. 

Within a large survey area, seven types of volcanic structures out of ten 
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knowns, which were recorded during numerous experimental works in various 

regions of the world, were found. 

In conclusion, we note once again that it is expedient to use mobile direct-

prospecting methods and technologies for minerals of various types searching, the 

deep structure of structural objects on Earth studying, as well as searching for and 

localizing sites and local zones of migration of harmful gases polluting the 

environment into the atmosphere of the planet.  
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Introduction.  Published materials on the transition to carbon-free energy 

indicate the beginning of a boom on natural (ñgoldenò) hydrogen in Australia 

[1-2, 4]. And this direction of geological exploration is supported by the country 

legislative act. The results of mobile direct-prospecting methods approbation show 

that they can significantly speed up and reduce the cost of exploration process for 

"golden" hydrogen! This report presents the results of a reconnaissance survey of the 

territory of licensed Block 691 in southern Australia [3, 5]. Experimental studies 

using direct-prospecting methods were carried out in order to assess the prospects of 

detecting natural hydrogen and hydrocarbons accumulations within the block. 

Research methods. Experimental reconnaissance studies are carried out using 

low-cost direct-prospecting technology, including modified methods of frequency-

resonance processing and decoding of satellite images and photographs, vertical 

electric-resonance sounding (scanning) of the cross-section and the method of 

integral assessment of the prospects for oil and gas (ore) potential of large 

prospecting blocks and local areas [6, 7]. 

The individual components of the technology used are developed on the 

principles of the ñsubstanceò paradigm of geophysical research, the essence of which 

is the search for a specific (required in each case) substance. The developed methods 

are based on the standing electric waves, discovered by Nikola Tesla in 1899 in the 

deep horizons of the Earth. In modified versions of the methods of frequency 
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resonance processing of satellite images and photographs, as well as vertical 

sounding (scanning) of the cross-section, existing databases (sets, collections) of 

sedimentary, metamorphic and igneous rocks (http://rockref.vsegei.ru/petro/), 

minerals and chemical elements are used. The peculiarities and potentialities of the 

methods used, as well as the technique of instrumental measurements carrying out, 

are described in more detail in [6-13]. 

In the process of performing experimental studies of a reconnaissance or 

detailed nature (carrying out instrumental measurements!) within the blocks and areas 

of the survey, the following sequence of procedures (graphs) for processing an 

individual satellite image (or its local fragment) is used. 

1. The procedure for fixing responses (signals) from the surface at the 

frequencies of the following set of substances: oil, condensate, gas, amber, methane 

oxidizing bacteria, oil shale, gas hydrates, ice, coal, anthracite, hydrogen, living 

(deep) water, dead water, diamonds, potassium magnesium salt, sodium chloride salt. 

2. Graph of registration of responses from the groups of sedimentary, 

metamorphic and igneous rocks that make up the cross-section. 

3. Procedure for determining the presence in survey area of deep channels 

(volcanoes), filled with various groups of rocks; assessment of depths of the roots of 

volcanoes location. 

5. Graph for determining groups of rocks (or individual samples of groups), 

from which signals are recorded at frequencies of oil, condensate, gas and water 

(deep, live). 

6. The procedure for recording responses of oil, condensate, gas and 

phosphorus at the surface (depth) of 57 km - the boundary of the synthesis of 

hydrocarbons and amber in deep channels (volcanoes), filled with certain groups of 

rocks. 

7. Graph of signals registration from water (deep, live) on the surfaces of 11, 

46, 57, 68 km - the predicted boundaries of water synthesis in volcanoes of a certain 

type. 

8. The procedure for scanning a cross-section with different steps from the 
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surface up to 15 km to determine the depth intervals, within which responses are 

recorded at the resonant frequencies of oil, condensate, and gas. Refinement of the 

depths of location of the most promising for hydrocarbons intervals of cross-section 

during additional scanning with a finer step. 

9. Graph for assessing the depth of the upper boundary (edge) of basalts, as 

well as the depths of the beginning of fixing responses at the resonant frequencies of 

hydrogen and living (healing) water from basalts. It is implemented in case of fixing 

responses from the 6th group of igneous rocks (basalts) on the surveyed area. 

10. Procedure for determining the depths of occurrence of the upper edge of 

kimberlites, as well as the depth interval within which responses at diamond 

frequencies are recorded. It is implemented when establishing the presence of signals 

from the 11th group of igneous rocks (kimberlites) in the survey area. 

Results of the licensed Block 691 surveying. Geological and geophysical 

research for the purpose of searching for and extracting natural hydrogen within the 

licensed Block 691 [3, 5] in southern Australia is being carried out by H2EX 

Company [5]. To assess the prospects for detecting hydrogen accumulations within 

the Block 691, reconnaissance studies were carried out using mobile direct 

prospecting technology of satellite images frequency-resonance processing. 

For instrumental measurements, the contours of Block 691 (Fig. 1a) were 

plotted (superimposed) on a satellite image of the territory (Fig. 1b), which made it 

possible to prepare images of three fragments of the licensed block - northern (Fig. 

2b), central (Fig. 2c) and southern (Fig. 2d). Subsequently, frequency-resonance 

processing of three fragments of the image was carried out in the reconnaissance 

(accelerated) mode separately. The results of the performed instrumental 

measurements can be summarized in the following form. 

Promising area for hydrocarbon prospecting. During frequency-resonance 

processing of a fragment of a satellite image of northern part of Block 691 (Fig. 1b) 

from the surface, signals were recorded at the frequencies of oil, condensate, gas, 

amber, and methane-oxidizing bacteria. 

Responses were also received of the 1st-6th, 9th (marl) groups of sedimentary 
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rocks, as well as the 1st (granites, old), 11th (kimberlites) and 12-13th groups of 

igneous rocks. 

On the surface of 50 km from the lower part of cross-section, responses were 

received from all the listed groups of rocks, except of the 1-6th groups of sedimentary 

rocks. Responses from the 1st-6th sedimentary groups were recorded only in the 

interval up to 6 km. 

Signals at the frequencies of hydrogen and basalts were not registered in 

this part of Block. 

 

 

 

a) b) 

Fig. 1. Position of licensed Block 691 in southern Australia [3]. 

 

a) 

 

b) 

 

 

c) 

 

 

 

d) 

Fig. 2. Satellite images of the licensed Block 691 fragments, prepared for 

frequency-resonance processing. 
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An unpromising area for the hydrocarbons and hydrogen searching. In the 

process of frequency-resonance processing of a satellite image fragment of central 

part of Block 691 (Fig. 1c) from the surface, signals at the frequencies of oil, 

condensate, gas and hydrogen were not recorded for 60 s (for each component 

during measurement conducting). 

Responses were received from the 9th (marls), 10th (siliceous) groups of 

sedimentary rocks, as well as the 11th (kimberlites) and 12-13th groups of igneous 

rocks. 

Signals at the frequencies of hydrogen and basalts were not registered! 

The most promising area for hydrocarbon exploration. During frequency-

resonance processing of a fragment of a satellite image of southern part of Block 691 

(Fig. 1d) from the surface, signals were recorded at the frequencies of oil, condensate, 

gas, amber, and methane-oxidizing bacteria. 

Responses were received from the 1st-6th, 7th (limestone), 9th (marl) and 10th 

(siliceous) groups of sedimentary rocks. 

At a depth of 57 km, responses from all of the listed rock groups were obtained 

from the lower part of cross-section. 

On the HC synthesis surface of 57 km, signals were recorded at the frequencies 

of oil, condensate, gas, and amber. 

Signals at the frequencies of hydrogen and basalts were not registered! 

Main conclusions and some comments. The results of the reconnaissance 

studies carried out allow us to draw the following conclusions: 

1. Geological and geophysical work to search for natural hydrogen 

accumulations within the licensed Block 691 is not advisable. 

2. On the territory of the licensed Block 691, it is recommended to conduct 

geological and geophysical surveys in order to search for oil, gas and gas condensate. 

In volcanic complexes, filled with sedimentary rocks of 1-6 and 7th (limestones) 

groups, responses at the frequencies of oil, condensate and gas are recorded in the 

overwhelming majority of cases. 

3. It is expedient to start geological and geophysical studies for the purpose of 
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hydrocarbon prospecting within the most promising area in the south. 

4. The use of mobile direct-prospecting methods will significantly speed up 

and reduce the cost of the exploration process for oil, gas and natural hydrogen! 

It is expedient to add the following to the results of reconnaissance studies, 

presented above. In the process of instrumental measurements using satellite images 

of the three fragments of Block 691, the main emphasis was placed on fixing the 

responses at the frequencies of hydrogen and the 6th group of igneous rocks (basalts). 

This is due to numerous survey results of large and local zones of visible hydrogen 

degassing in various regions of the globe [9-15]. In article [12] the obtained results 

are summarized in the following form. 

1. In large areas and local sites of basaltic volcanoes location with roots at 

different depths, signals at hydrogen frequencies from the surface are almost always 

recorded. 

2. When performing the cross-section scanning procedure, responses of 

hydrogen are recorded practically from the upper edges of basalt volcanoes to their 

roots. This feature suggests that basaltic volcanoes are a kind of channels, through 

which hydrogen is actively migrated to the upper horizons of the cross-section and 

further into atmosphere. 

3. In some types of basalt volcanoes, deep (living) water is synthesized at a 

depth of 68 km or 69 km. Hydrogen-enriched water is healing and can be used for 

health purposes. It should be noted that all the studied zones and areas of longevity 

on Earth [8, part 2] are located within (contours) of basalt volcanoes, in which water 

synthesized at a depth of 68 km or 69 km migrates to the surface and is used for 

water supply and drinking purposes. 

4. Hydrogen deposits can be formed by basaltic volcanoes in capped reservoirs, 

adjacent to basalts. The hydrogen production site in Mali is located outside the 

contour of a basaltic volcano; responses of hydrogen were recorded at the location of 

the wells from marls. In other areas of the survey, signals of hydrogen were obtained 

from dolomites (the Carpathians, the island of centenarians Ikaria), as well as marls 

and limestones.  
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5. Hydrogen deposits, formed near basalt volcanoes in reservoirs of various 

types, can be quickly detected and localized during areal prospecting using direct-

prospecting methods (technologies of frequency-resonance processing of satellite 

images and photographs, including). 

6. The problem of studying reservoirs in crystalline rocks (including basalts) 

deserves attention. Direct-prospecting methods can also be used for this purpose. 

7. It should be considered fundamentally important that the experimental 

studies carried out in numerous areas have shown the possibility (and expediency) of 

using direct-prospecting frequency-resonance methods for processing and 

interpreting satellite images and photographs to detect and localize areas of hydrogen 

accumulation, as well as determine the depths of its predicted deposits. In further 

studies in this direction, it is advisable to pay attention to the types of reservoirs in 

which hydrogen can be accumulated, as well as seal rocks that will contribute to the 

preservation of deposits. 

In connection with the above, the facts of hydrogen migration into the 

atmosphere, recorded by instrumental measurements within the limits of discovered 

basalt volcanoes in various regions of the world, as well as gas (methane) in 

hydrocarbon deposits, should be considered fundamentally important. In general, the 

results of the studies presented in [9-15] confirm the conclusions of researchers about 

the large-scale migration of deep (abiogenic) gas and hydrogen into the atmosphere 

of Earth planet! 
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ʇɽʈɽɼʋʄʆɺʀ ʅɸʈʆʑʋɺɸʅʅʗ ɺʀɼʆɹʋʊʂʋ ɺʋɻʃɽɺʆɼʅɯɺ ɺ 

ʋʂʈɸɰʅɯ ɿɸ ʈɸʍʋʅʆʂ ɺɯɼʅʆɺʃɽʅʅʗ ʇʆʂʃɸɼɯɺ, ʑʆ ɹʋʃʀ 

ɺʀʉʅɸɾɽʅɯ ɺ ʇʈʆʎɽʉɯ ʈʆɿʈʆɹʂʀ 

 

ʂʦʚʘʣʴ ɸʥʘʪʦʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ.ʛ.ʥ., ʩ.ʥ.ʩ., 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè 

ʏʝʧʽʣʴ ʇʝʪʨʦ ʄʠʭʘʡʣʦʚʠʯ 

ʢ.ʛ.-ʤ.ʥ., 

ɼʝʨʞʘʚʥʘ ʢʦʤʽʩʽʷ ʋʢʨʘʾʥʠ ʧʦ ʟʘʧʘʩʘʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʄʠʭʘʡʣʝʥʢʦ ɸʨʪʫʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʋʢʨʘʾʥʩʴʢʦ-ʢʘʥʘʜʩʴʢʠʡ ʮʝʥʪʨ çɺʽʜʨʦʜʞʝʥʥʷè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʝʚʥʠʭ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ [1, 2]. 

ɺʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʚʽʜ ʩʪʘʜʽʾ ʚʠʷʚʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ 

(ɺɺ) ʜʦ ʟʘʚʝʨʰʘʣʴʥʦʾ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ.  

ʇʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ, ʢʦʣʠ ʨʦʟʨʦʙʢʘ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ 

ʨʦʜʦʚʠʱ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʜʦʩʷʛʣʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʦʙʣʝʥʦʩʪʽ 

ʧʦʯʘʪʢʦʚʠʭ ʟʘʧʘʩʽʚ, ʟ ʨʦʢʘʤʠ ʩʪʘʣʘ ʚʩʝ ʙʽʣʴʰ ʯʽʪʢʦ ʧʨʦʷʚʣʷʪʠʩʷ ʪʝʥʜʝʥʮʽʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʦʙʫʚʥʠʭ ʟʘʧʘʩʽʚ ɺɺ ʚ ʧʨʦʮʝʩʽ ʾʭ ʚʠʜʦʙʫʪʢʫ. ʄʦʥʽʪʦʨʠʥʛ 

ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟ ʦʛʣʷʜʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ ʾʭʥʴʦʾ ʨʦʟʨʦʙʢʠ, ʥʘʙʫʚ ʚʘʞʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʯʘʩʦʚʠʡ ʬʘʢʪʦʨ ʨʘʟʦʤ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ 

ʪʝʭʥʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ 

ɺɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ ʨʝʞʠʤʫ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ɺɺ, ʧʝʨʰ 

ʟʘ ʚʩʝ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʤʽʥʠ ʜʝʙʽʪʽʚ, ʨʽʚʥʽʚ ʧʣʘʩʪʦʚʠʭ ʪʘ ʨʦʙʦʯʠʭ ʪʠʩʢʽʚ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘʙʫʣʦ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʘʧʘʩʽʚ ɺɺ ʧʨʦʪʷʛʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʜʦʙʫʪʢʫ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʧʣʘʥʦʚʦʛʦ 

https://www.dkz.gov.ua/ua/
https://www.dkz.gov.ua/ua/
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ʪʠʤʯʘʩʦʚʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ɺɺ ʯʠ ʟʤʫʰʝʥʦʾ ʡʦʛʦ ʟʫʧʠʥʢʠ ʥʘ ʯʘʩ ʚʽʡʥʠ, 

ʘʙʦ ʽʥʰʠʭ ʬʦʨʩʤʘʞʦʨʥʠʭ ʦʙʩʪʘʚʠʥ, ʱʦ ʟʘʨʘʟ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʋʢʨʘʾʥʠ.  

ʎʽʣʴ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ɺɺ ʚ ʋʢʨʘʾʥʽ, 

ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʽʭ ʟʘʧʘʩʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʜʦʙʫʪʢʫ ʽ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʨʦʟʨʦʙʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʟʥʘʢ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ 

ʨʦʜʦʚʠʱ ɺɺ ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʽ ʥʘ ʧʦʯʘʪʢʫ ʥʠʥʽʰʥʴʦʛʦ 

ʛʦʚʦʨʠʣʠ ʉʦʢʦʣʦʚ ɹ. ɸ., ɻʫʩʝʚʘ ɸ. ʅ., 1993, ɼʤʠʪʨʠʝʚʩʢʠʡ ɸ. ʅ., ɺʘʣʷʝʚ ɹ. ʄ., 

2003, ʂʘʩʴʷʥʦʚʘ ʅ. ɸ., ʏʠʞʦʚ ʉ. ʀ., ʈʝʧʝʡ A. M., ɹʨʶʭ ʆ. ɺ., 2005, 

ʄʫʩʣʠʤʦʚ ʈ. ʍ., 2006, ʉʦʟʘʥʩʴʢʠʡ ɺ. ɯ, ʏʝʧʽʣʴ ʇ. ʄ., ʂʝʥʥʽ ɼʞ. ʌ., 2007, 

ɹʘʨʝʥʙʘʫʤ ɸ. ɸ., 2007, ʄʘʤʝʜʦʚ ɭ. ɸ., 2007, ʈʘʡʢʝʚʠʯ ʄ. ʀ., ʈʘʡʢʝʚʠʯ ʉ. ʀ., 

2007, ɼʤʠʪʨʠʻʚʩʴʢʠʡ ɸ. ʅ., ɺʘʣʷʻʚ ɹ. ʄ., ʉʤʠʨʥʦʚʘ ʄ. ʅ., 2007, ʂʦʚʘʣʴ ɸ. ʄ., 

ʏʝʧʽʣʴ ʇ. ʄ., (2009) ʪʘ ʽʥ. ʇʨʦʪʝ, ʩʠʩʪʝʤʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʰʠʨʦʢʦʛʦ ʾʾ 

ʦʙʛʦʚʦʨʶʚʘʥʥʷ ʚ ʥʘʫʢʦʚʠʭ ʯʠ ʚʠʨʦʙʥʠʯʠʭ ʢʦʣʘʭ ʚ ʋʢʨʘʾʥʽ ʜʦ 2007 ʨ. ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʙʫʣʦ [3-5].  

ʅʘʡʙ̔ʣʴʰ ʛʣʠʙʦʢʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʚ ʋʢʨʘʾʥʽ 

ʩʪʘʣʘ ʪʝʤʘʪʠʯʥʘ ʨʦʙʦʪʘ ʟ çɺʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʉʭʽʜʥʦʛʦ ʪʘ ɿʘʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠè, ʷʢʘ 

ʧʨʦʪʷʛʦʤ 2007-2009 ʨʦʢʽʚ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʅɸʂ çʅʘʬʪʦʛʘʟ 

ʋʢʨʘʾʥʠè [4].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʚ ʭʦʜʽ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʟʘʢʦʨʜʦʥʥʠʭ ʢʨʘʾʥʘʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚ ʤʝʞʘʭ ʙʘʛʘʪʴʦʭ ʩʪʘʨʠʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ ʚʠʷʚʣʝʥʦ 

ʯʠʩʣʝʥʥʽ ʩʚʽʜʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʾ ʟʫʧʠʥʢʠ ʚʠʜʦʙʫʪʢʫ (ʟʘ ʢʽʣʴʢʘ 

ʨʦʢʽʚ) ʥʘ ʦʙʚʦʜʥʝʥʠʭ ʽ ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱʘʭ ʚʽʜʥʦʚʣʶʚʘʚʩʷ ʚʠʩʦʢʠʡ 

ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʚʠʨʽʚʥʶʚʘʣʦʩʷ ʧʦʣʦʞʝʥʥʷ ʚʦʜʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʫ, ʽ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʚʘʚʩʷ ʚʽʜʩʦʪʦʢ ʚʦʜʠ ʫ ʧʨʦʜʫʢʮʽʾ, ʚʠʜʦʙʫʪʽʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʙʘʣʘʥʩʦʚʠʭ ʟʘʧʘʩʽʚ ɺɺ 

ʫʢʨʘʾʥʩʴʢʠʭ ʨʦʜʦʚʠʱ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʦʟʥʘʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʤʝʞʘʭ ʙʘʛʘʪʴʦʭ ʨʦʜʦʚʠʱ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ.  

ʇʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ ʩʠʪʫʘʮʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘʩʴ, ʧʠʪʘʥʥʷ 



561 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʠ ʨʦʟʛʣʷʜʘʪʠʩʴ ʥʘ ʨʽʚʥʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʛʘʣʫʟʝʚʦʾ ʽ ʘʢʘʜʝʤʽʯʥʦʾ ʥʘʫʢʠ. ʇʝʚʥʠʤʠ ʢʨʦʢʘʤʠ 

ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʙʦʪʠ ʃʝʧʽʛʦʚʘ ɻ. ɼ., ɻʫʣʽʡ ɺ. ʄ., ʃʠʟʘʥʮʷ ɸ. ɺ. ʽ 

ʎʴʦʭʠ ʆ. ɻ (2011), ɻʦʞʠʢʘ ʇ. ʌ., ʃʫʢʽʥʘ ʆ. ʖ., ɺʜʦʚʠʯʝʥʢʘ ɸ. ɯ., 

ʇʝʪʨʦʚʩʴʢʦʛʦ ʆ.ʇ. ʪʘ ʂʦʚʘʣʷ ɸ. ʄ (2013), ʃʫʢʽʥʘ ʆ. ʖ. (2014), 

ʊʝʨʝʱʝʥʢʘ ɺ. ʆ., ʌʠʢʘ ɯ. ʄ., ʂʨʠʚʫʣʽ ʉ. ɺ., ʃʘʛʫʪʽʥʘ ɸ. ɸ. (2015), 

ʂʨʠʚʫʣʽ ʉ. ɺ., ʄʘʯʫʞʘʢʘ ʄ. ɯ., ʌʝʩʝʥʢʘ ʖ. ʃ., (2016), ʌʠʢʘ ʄ. ɯ. ʪʘ ʌʠʢʘ ɯ. ʄ. 

(2018), ʂʦʚʘʣʷ ɸ. ʄ., ʏʝʧʽʣʷ ʇ. ʄ., ʂʦʚʘʣʢʘ ʆ. ʄ., ʄʘʢʩʠʤʯʫʢʘ ʇ. ʗ., 

ʍʘʨʯʝʥʢʘ ʄ. ɺ., ɺʜʦʚʠʯʝʥʢʘ ɸ. ɯ. (2019), ʷʢʽ ʜʦʚʦʜʠʣʠ, ʱʦ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʠʭ 

ʧʦʨʮʽʡ ɺɺ ʚ ʧʦʢʣʘʜʠ ʧʝʚʥʠʭ ʨʦʜʦʚʠʱ ʚ ʧʨʦʮʝʩʽ ʾʭʥʴʦʾ ʨʦʟʨʦʙʢʠ ʩʪʘʣʦ 

ʜʦʢʦʥʘʥʠʤ ʬʘʢʪʦʤ.  

ɹʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʞʝʨʝʣʘʤʠ ʪʘʢʠʭ ʥʘʜʭʦʜʞʝʥʴ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʦʛʥʠʱʘ ʛʝʥʝʨʘʮʽʾ ɺɺ, ʥʠʟʴʢʦʧʦʨʠʩʪʽ ʪʘ ʥʠʟʴʢʦʧʨʦʥʠʢʥʽ 

ʢʦʣʝʢʪʦʨʠ, ʚʫʛʽʣʴʥʽ ʪʘ ʱʽʣʴʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʚʤʽʱʫʶʪʴʩʷ ʚ ʧʦʨʦʜʥʦʤʫ ʤʘʩʠʚʽ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʢʫʧʯʝʥʥʷ ʥʝʢʦʥʚʝʥʮʽʡʥʠʭ ɺɺ [6, 7], ʘ 

ʪʘʢʦʞ ʜʞʝʨʝʣʘ ɺɺ, ʢʦʨʝʥʽ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʘʥʪʽʾ [2, 5]. ʊʘʢʦʞ ʜʞʝʨʝʣʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ɺɺ ʤʦʞʝ ʙʫʪʠ ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʷʢʘ ʻ ʨʦʟʯʠʥʥʠʢʦʤ ɺɺ, ʢʦʪʨʽ ʤʦʞʫʪʴ 

ʚʠʚʽʣʴʥʠʪʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʦʜʦʚʠʱʽ ʚ ʧʨʦʮʝʩʽ 

ʡʦʛʦ ʨʦʟʨʦʙʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʩʪʘʥʫ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ɺɺ ʉʭʽʜʥʦʛʦ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʚʽʜʟʥʘʯʠʣʠʩʴ ʟʨʦʩʪʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʙʘʣʘʥʩʦʚʠʭ 

ʟʘʧʘʩʽʚ ʧʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʂɿ, ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʜʦʙʫʪʢʫ, ʧʦʢʘʟʘʚ, ʱʦ ʩʪʫʧʽʥʴ ʚʠʨʦʙʣʝʥʦʩʪʽ ʟʘʧʘʩʽʚ ʛʘʟʫ (ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ 

ʚʠʜʦʙʫʪʦʛʦ ʛʘʟʫ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʟʘʧʘʩʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ ɼʂɿ) ʧʝʨʝʚʠʱʠʚ 

ʦʯʽʢʫʚʘʥʽ ʟʥʘʯʝʥʥʷ ʽ ʜʣʷ ʦʢʨʝʤʠʭ ʧʦʢʣʘʜʽʚ ʩʪʘʥʦʚʠʚ: ɺʝʣʠʢʦ-ɹʫʙʥʽʚʩʴʢʝ ʅɻʂʈ 

(ʧʦʢʣʘʜ ʈʦʛʽʥʮʝʚʩʴʢʦʛʦ ʩʢʣʝʧʽʥʥʷ ʉ1v2 (ɺ-15, ɺ-16)) ï 121%; 

ʇʽʚʜʝʥʥʦ-ʇʘʥʘʩʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʉ1v2 (ɺ-16)) ï 159%; 

ɻʣʠʥʩʴʢʦ-ʈʦʟʙʠʰʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʉ1v2 (ɺ-15, ɺ-16)) ï 112%; 

ɿʘʭʽʜʥʦ-ʍʨʝʩʪʠʱʝʥʩʴʢʝ ɻʂʈ (ʧʦʢʣʘʜ C3ar-C3av (2700-3720 ʤ)) ï 108%; 

ʂʝʛʠʯʽʚʩʴʢʝ ɻʂʈ (ʧʦʢʣʘʜ P1nk+kt - C3ar (2400-2950)) ï 188%; ʄʝʣʠʭʽʚʩʴʢʝ ɻʂʈ 



562 

(ʧʦʢʣʘʜ P1kt (2770-3582)) ï 177%; ʄʝʣʠʭʽʚʩʴʢʝ ɻʂʈ (ʧʦʢʣʘʜ C3ar (3582-3870)) 

123%; ʐʝʙʝʣʠʥʩʴʢʝ ɻʂʈ ʈ1-ʉ3 ï 113%. 

ʉʪʫʧʽʥʴ ʚʠʨʦʙʣʝʥʦʩʪʽ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʥʘ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱʘʭ ʉʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʪʘʢʦʞ ʧʝʨʝʚʠʱʠʚ ʦʯʽʢʫʚʘʥʽ ʟʥʘʯʝʥʥʷ ʽ ʜʣʷ ʦʢʨʝʤʠʭ ʧʦʢʣʘʜʽʚ ʩʪʘʥʦʚʠʚ:  

ɸʥʘʩʪʘʩʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ C1s (ʉ-4) (3838 ʤ)) ï 115%; ɸʥʘʩʪʘʩʽʚʩʴʢʝ 

ʅɻʂʈ (ʧʦʢʣʘʜ C1v2 (B-20) (4600ʤ)) ï 272%; ɻʣʠʥʩʴʢʦ-ʈʦʟʙʠʰʽʚʩʴʢʝ ʅɻʂʈ 

(ʧʦʢʣʘʜ ɻʣʠʥʩʴʢʦ-ʈʦʟʙʠʰʽʚʩʴʢʦʛʦ ʩʢʣʝʧʽʥʥʷ (ʇ2) (1825-1905 ʤ)) ï 129%; 

ɻʥʽʜʠʥʮʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʉ1ʘ-ʉ3 (ʇ-1, ʇ-2)) ï 136%; ɻʥʽʜʠʥʮʽʚʩʴʢʝ ʅɻʂʈ 

(ʧʦʢʣʘʜ ʈ1 (ʇ-3)) ï 101%; ɻʥʽʜʠʥʮʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʉ3 (ʂ-1)) ï 190%; 

ɻʥʽʜʠʥʮʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʉ3 (ʂ-2)) ï 125%; ʄʘʪʣʘʭʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ 

ʉ1v1 (ɺ-26)) ï 457%; ʂʘʯʘʥʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ C1s-C1v2 (ʉ-9, ɺ-12-19ʥ)) 129%; 

ʂʘʯʘʥʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ C3av (ʂ-4ʥ) (2155 ʤ)) -177%; ʄʦʥʘʩʪʠʨʩʴʢʝ ʅʈ 

(ʧʦʢʣʘʜ ʉ1v1) ï 104%; ʃʝʣʷʢʽʚʩʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ ʇ-1-3) ï 152 %. 

ʋ ɿʘʭʽʜʥʦʤʫ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʥʘ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱʘʭ 

ʩʪʫʧʽʥʴ ʚʠʨʦʙʣʝʥʦʩʪʽ ʟʘʧʘʩʽʚ ɺɺ ʪʘʢʦʞ ʧʝʨʝʚʠʱʠʚ ʦʯʽʢʫʚʘʥʽ ʟʥʘʯʝʥʥʷ ʽ 

ʩʪʘʥʦʚʠʚ: ɹʠʪʢʽʚ-ɹʘʙʯʝʥʩʴʢʝ ʅɻʂʈ (ʄʦʣʦʜʽʚʩʴʢʘ ʩʢʣʘʜʢʘ, ʧʦʢʣʘʜ ʥʘʬʪʠ Pg3ml) 

113%; ɹʦʨʠʩʣʘʚʩʴʢʝ ʅɻʂʈ (ɹʦʨʠʩʣʘʚʩʴʢʘ ʛʣʠʙʠʥʥʘ ʩʢʣʘʜʢʘ ʪʘ 

ʇʽʚʜʝʥʥʦ-ɹʦʨʠʩʣʘʚʩʴʢʘ ʩʢʣʘʜʢʘ, ʧʦʢʣʘʜ N1-Pg2) ï 100%; ɹʦʨʠʩʣʘʚʩʴʢʝ ʅɻʂʈ 

(ɼʽʣʷʥʢʘ ʄɽʇ, ɼʽʣʷʥʢʘ ʄʽʨʽʘʤ, ʧʦʢʣʘʜ Pg2-K2st) ï 100%; ɻʥʽʟʜʝʮʴʢʝ ʅɻʂʈ 

(ʧʦʢʣʘʜ Pg2vg) ï 100%; ɻʥʽʟʜʝʮʴʢʝ ʅɻʂʈ (ʧʦʢʣʘʜ Pg3ml2) ï 100%; ɻʥʽʟʜʝʮʴʢʝ 

ʅɻʂʈ (ʧʦʢʣʘʜ Pg3ml1) ï 136%; ɼʦʣʠʥʩʴʢʝ ʅʈ (ʧʦʢʣʘʜ Pg2vg-Pg2bs) -123%; 

ʉʪʨʽʣʴʙʠʮʴʢʝ ʅʈ (ʉʪʨʽʣʴʙʠʮʴʢʘ ʩʢʣʘʜʢʘ, ʧʦʢʣʘʜ Pg1) ï 100%; ʊʘʥʷʚʩʴʢʝ ʅɻʂʈ 

(ʄʦʨʰʠʥʩʴʢʠʡ ʙʣʦʢ, ʧʦʢʣʘʜ Pg3ml) ï 108%; ɹʠʪʢʽʚ-ɹʘʙʯʝʥʩʴʢʝ ʅɻʂʈ 

(ʄʦʣʦʜʽʚʩʴʢʘ ʩʢʣʘʜʢʘ, ʧʦʢʣʘʜ ʛʘʟʫ Pg2) - 100%; ʍʽʜʥʦʚʠʮʴʢʝ ɻʈ (ʧʦʢʣʘʜ N1ds1, 

ʅɼ-1,2,3,4,5,7) ï 113%; ʂʘʚʩʴʢʝ ɻʈ (ʧʦʢʣʘʜ N1ds1, ʅɼ-4,5,7,8,9) ï 101%; 

ʆʧʘʨʩʴʢʝ ɻʈ (ʧʦʢʣʘʜ ʅɼ-4) ï 108%; ʈʫʜʢʽʚʩʴʢʝ ɻʈ (ʧʦʢʣʘʜ N1ds1, 

ʅɼ-3ʙ,4,5,7,8,9ʙ,10,11) ï 147%; ʋʛʝʨʩʴʢʝ ɻʈ (ʧʦʢʣʘʜʠ ʫ ʚʽʜʢʣʘʜʘʭ N1ds1 (ɺɼ-14 

ʽ ʅɼ-1, ʅɼ-2,3,4, ʅɼ-10)) ï ʚʩʽ ʧʦʥʘʜ 120%. 

ʅʘʞʘʣʴ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʚʦʩʥʦ ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ 

ʥʘʜʭʦʜʞʝʥʥʷ ɺɺ ʫ ʚʠʩʥʘʞʝʥʽ ʧʦʢʣʘʜʠ ʟʘʟʥʘʯʝʥʠʭ ʨʦʜʦʚʠʱ, ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 
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ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ, ʘ ʚ ʷʢʠʭ ʦʙʩʷʛʘʭ ʤʦʞʫʪʴ ʥʘʜʭʦʜʠʪʠ 

ʜʦʜʘʪʢʦʚʽ ʧʦʨʮʽʾ ʥʘʬʪʠ ʽ ʛʘʟʫ ʫ ʚʠʩʥʘʞʝʥʽ ʧʦʢʣʘʜʠ ʨʦʜʦʚʠʱ.  

ɻʝʦʣʦʛʠ ʋʢʨʅɼɯʛʘʟʫ (ʊʝʨʝʱʝʥʢʦ ʪʘ ʽʥ., 2015) ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʽʤʦʚʽʨʥʠʤ ʜʞʝʨʝʣʦʤ ʧʽʜʞʠʚʣʝʥʥʷ ʛʘʟʦʤ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʧʦʢʣʘʜʫ ʻ ʱʽʣʴʥʽ 

ʩʣʘʙʢʦʧʨʦʥʠʢʥʽ ʛʘʟʦʥʘʩʠʯʝʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʩʘʤʦʛʦ ʤʘʩʠʚʥʦ 

ʧʣʘʩʪʦʚʦʛʦ ʧʦʢʣʘʜʫ. ɺʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʪʘʢʠʭ ʩʣʘʙʢʦʧʨʦʥʠʢʥʠʭ ʧʦʨʽʜ ʽ 

ʚʝʣʠʢʦʾ ʧʣʦʱʽ ʾʭ ʩʪʠʢʘʥʥʷ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ, ʧʽʩʣʷ ʟʥʘʯʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚ ʦʩʥʦʚʥʦʤʫ ʝʬʝʢʪʠʚʥʦʤʫ ʢʦʣʝʢʪʦʨʽ, 

ʩʣʘʙʢʦʧʨʦʥʠʢʥʽ ʧʦʨʦʜʠ ʧʦʯʘʣʠ ʧʦʚʽʣʴʥʦ ʚʽʜʜʘʚʘʪʠ ʛʘʟ ʚ ʜʦʙʨʝ ʧʨʦʥʠʢʥʽ 

ʢʦʣʝʢʪʦʨʠ ʽ ʪʨʽʱʠʥʫʚʘʪʽ ʟʦʥʠ ʧʦ ʚʩʴʦʤʫ ʦʙôʻʤʫ ʧʦʢʣʘʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ʧʽʜʞʠʚʣʝʥʥʷ ʤʘʩʠʚʥʦ-ʧʣʘʩʪʦʚʦʛʦ ʧʦʢʣʘʜʫ ʨʦʜʦʚʠʱʘ ʩʪʘʣʦ ʟʥʘʯʥʠʤ.  

ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʜʞʝʨʝʣʘ ɺɺ, ʟ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʧʣʠʚ ʛʘʟʫ ʚ ʤʘʩʠʚʥʠʡ ʧʦʢʣʘʜ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʅʘ ʾʭʥʶ ʜʫʤʢʫ, ʧʝʨʝʪʦʢʠ ʛʘʟʫ ʟ ʛʣʠʙʠʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʟʜʘʪʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʘ ʪʘʢʦʞ ʨʽʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʥʘ ʨʽʚʥʽ ʥʝ 

ʤʝʥʰʝ 1,8-1,9 ʤʣʨʜ ʤ
3
/ʨʽʢ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ [9]. 

ɺʠʭʦʜʷʯʠ ʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʛʨʘʬʽʢʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ (ʟʤʽʥʠ ʨʽʯʥʠʭ 

ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ɺɺ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ) 

ʈʦʤʘʰʢʠʥʩʴʢʦʛʦ, ʉʘʤʦʪʣʦʨʩʴʢʦʛʦ, ʊʫʡʤʘʟʽʥʩʴʢʦʛʦ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʪʘ 

ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʟʘ ʜʘʥʠʤʠ ɹʘʨʝʥʙʘʫʤʘ ɸ. ɸ., 2007 ʨ., ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ 

ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʨʽʯʥʽ ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʤʦʞʫʪʴ ʩʷʛʘʪʠ 0,5-1 ʚʽʜʩʦʪʢʽʚ ʚʽʜ 

ʧʦʯʘʪʢʦʚʠʭ ʚʠʜʦʙʫʚʥʠʭ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ʽ ʮʝ ʪʨʠʚʘʪʠʤʝ ʜʝʩʷʪʢʠ ʨʦʢʽʚ ʟʘʚʜʷʢʠ 

ʚʽʜʥʦʚʣʝʥʥʶ ʧʦʢʣʘʜʽʚ ʚ ʧʨʦʮʝʩʽ ʾʭʥʴʦʾ ʨʦʟʨʦʙʢʠ. ʅʘʰʽ ʨʦʟʨʘʭʫʪʢʠ, ʚʠʢʦʥʘʥʽ ʥʘ 

ʧʨʠʢʣʘʜʽ ʈʦʤʘʰʢʠʥʩʴʢʦʛʦ ʪʘ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʽʯʥʠʡ 

ʧʨʠʧʣʠʚ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ ʚʠʩʥʘʞʝʥʦʛʦ ʧʦʢʣʘʜʫ ʮʠʭ ʪʘ ʽʥʰʠʭ ʫʥʽʢʘʣʴʥʠʭ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʟʘʧʘʩʽʚ ʨʦʜʦʚʠʱ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 0,2-0,4% ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʚʠʜʦʙʫʚʥʠʭ 

ʟʘʧʘʩʽʚ ɺɺ [2-5]. 

ɼʣʷ ʥʠʞʥʴʦʧʝʨʤʩʴʢʦʛʦ-ʚʝʨʭʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʤʘʩʠʚʥʦʛʦ ʧʦʢʣʘʜʫ 

ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ, ʷʢʝ ʚʞʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʦʥʘʜ 70 ʨʦʢʽʚ, ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʱʦʨʽʯʥʦʛʦ ʧʨʠʧʣʠʚʫ ʛʘʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 1,4ï1,7 ʤʣʨʜ. ʤ
3
, 
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ʱʦ ʩʢʣʘʜʘʻ (0,21-0,26% ʚʽʜ ʙʘʣʘʥʩʦʚʠʭ ʚʠʜʦʙʫʚʥʠʭ ʟʘʧʘʩʽʚ, ʷʢʽ ʥʘ ʜʘʪʫ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʫ 1987 ʨ. ʩʢʣʘʜʘʣʠ 650 ʤʣʨʜ. ʤ
3
 ʛʘʟʫ, ʘ ʩʴʦʛʦʜʥʽ ʦʮʽʥʶʶʪʴʩʷ ʥʘ 

ʨʽʚʥʽ 730 ʤʣʨʜ. ʤ
3
). ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦ 2005 ʨʦʢʫ ʧʦʢʘʟʥʠʢʠ ʨʝʞʠʤʫ 

ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʧʝʨʝʙʫʚʘʣʠ ʚ ʫʤʦʚʥʽʡ ʟʦʥʽ ʢʦʤʧʝʥʩʦʚʘʥʦʛʦ 

ʨʝʞʠʤʫ ʚʠʜʦʙʫʪʢʫ (ʧʦʤʘʨʘʥʯʝʚʠʡ ʬʦʥ), ʘ ʟ 2005-2006 ʨʦʢʽʚ ʨʦʙʦʯʠʡ ʪʠʩʢ 

ʩʫʪʪʻʚʦ ʟʥʠʟʠʚʩʷ, ʘ ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʡʰʣʠ ʫ ʟʦʥʫ ʥʝʢʦʤʧʝʥʩʦʚʘʥʦʛʦ 

ʚʠʜʦʙʫʪʢʫ.  

ɯ, ʷʢʙʠ ʟ 2003 ʨʦʢʫ ʚʠʨʦʙʥʠʯʥʠʢʠ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʦʙʩʷʛʽʚ ʨʽʯʥʠʭ 

ʚʠʜʦʙʫʪʢʽʚ ʫ ʟʦʥʽ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʨʝʞʠʤʫ, ʪʦ ʟʘ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ, ʤʦʞʥʘ ʙʫʣʦ ʙ 

ʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛʠ ʛʘʟʫ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʫ ʧʦʢʣʘʜ ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ.  

 

ʈʠʩ. 1. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʨʝʞʠʤʫ ʨʦʟʨʦʙʢʠ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ɻʂʈ ʧʨʦʪʷʛʦʤ 

1993-2022 ʨʨ., ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʡʦʛʦ ʨʦʟʨʦʙʢʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2033 ʨ. 

 

ʋ ʟʚô̫ ʟʢʫ ʟ ʜʘʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʘʢʦʞ ʪʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ ʧʝʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʟʨʫʰʝʥʥʷ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʬʦʥʜʫ ʙʝʟʜʽʶʯʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʝʪʦʶ ʦʩʚʦʻʥʥʷ 
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ʚʽʜʥʦʚʣʝʥʠʭ ʟʘʧʘʩʽʚ ʥʘ ʩʪʘʨʠʭ ʧʨʦʤʠʩʣʘʭ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ 

ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʩʥʘʞʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʙʫʨʽʥʥʷ ʙʦʢʦʚʦʛʦ ʩʪʦʚʙʫʨʘ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʡʦʛʦ ʟʘʢʦʨʜʦʥʥʦʛʦ ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [10].  

ʅʘ ʨʦʜʦʚʠʱʘʭ ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʙʫʣʠ ʫʩʧʽʰʥʦ ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ 

ʧʦ ʚʽʜʥʦʚʣʶʚʘʥʥʶ ʥʠʟʢʠ ʩʚʝʨʜʣʦʚʠʥ ʙʝʟʜʽʶʯʦʛʦ ʬʦʥʜʫ ʰʣʷʭʦʤ ʩʧʦʨʫʜʞʫʚʘʥʥʷ 

ʙʦʢʦʚʠʭ ʩʪʚʦʣʽʚ ʽʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʟʘʢʽʥʯʫʚʘʥʥʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʣʦʩʷ 

ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʜʝʙʽʪʽʚ ʧʝʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʟʦʢʨʝʤʘ: ɹʦʛʜʘʥʽʚʩʴʢʦʾ ˉ54 ï ʫ 

28,6 ʨʘʟʠ; ʗʙʣʫʥʽʚʩʴʢʦʾ ˉ52 ï ʫ 16 ʨʘʟʽʚ; ʄʘʣʦʜʽʚʠʮʴʢʦʾ ˉ55 ʫ ï 5,4 ʨʘʟʠ; 

ʇʨʠʣʫʮʴʢʦʾ ˉ43 ï ʫ 2,8 ʨʘʟʠ; ʇʽʚʜʝʥʥʦʧʘʥʘʩʽʚʩʴʢʦʾ ˉ172 ï ʫ 2,7 ʨʘʟʠ; 

ʂʘʯʘʥʽʚʩʴʢʠʭ ˉ 155 ʪʘ ˉ 230 ï ʫ 2,6 ʪʘ 5,2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʧʨʦʪʷʛʦʤ 2006ï2012 ʨʨ. ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʇɸʊ 

çʋʢʨʥʘʬʪʘè ʰʣʷʭʦʤ ʟʘʙʫʨʶʚʘʥʥʷ ʙʦʢʦʚʦʛʦ ʩʪʦʚʙʫʨʘ ʙʫʣʦ ʫʩʧʽʰʥʦ ʚʽʜʥʦʚʣʝʥʦ 

6 ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʟʨʦʙʢʫ ʚʠʩʥʘʞʝʥʠʭ ʧʦʢʣʘʜʽʚ ʥʘ 

ʇʽʚʥʽʯʥʦ-ɼʦʣʠʥʩʢʦʤʫ, ɹʠʪʢʽʚʩʴʢʦʤʫ ʪʘ ʆʨʽʚ-ʋʣʠʯʥʷʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʘʭ. 

ɺʠʩʥʦʚʢʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʝʷʢʽ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʤʘʶʪʴ ʧʨʠʨʦʜʥʽ 

ʤʝʭʘʥʽʟʤʠ ʩʫʪʪʻʚʦʛʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʷ ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ ʟ 

ʧʨʠʣʝʛʣʠʭ ʜʞʝʨʝʣ. ɼʦʧʦʤʦʛʪʠ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʧʘʩʽʚ ʚ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʤʦʥʽʪʦʨʠʥʛ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱʘ, 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɺ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʝʨʦʚʘʥʠʡ ʨʝʞʠʤ ʚʠʜʦʙʫʪʢʫ ɺɺ ʟ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʣʝʢʪʦʨʫ ʪʘ ʜʦʙʠʚʘʪʠʩʷ 

ʧʨʠʧʣʠʚʫ ɺɺ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʩʫʤʽʞʥʠʭ ʟ ʧʦʢʣʘʜʦʤ ʥʠʟʴʢʦʧʦʨʠʩʪʠʭ ʽ 

ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʙʩʷʟʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢʠʭ ʷʢ 

ʟʘʙʫʨʶʚʘʥʥʷ ʙʦʢʦʚʠʭ ʩʪʦʚʙʫʨʽʚ ʩʚʝʨʜʣʦʚʠʥ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʠʚ ʧʣʘʩʪʘ ʪʘ ʽʥ., 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʶ ʚʠʜʦʙʫʪʢʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. 

ʇʨʠʨʦʩʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʢʨʫʧʥʠʭ ʨʦʜʦʚʠʱʘʭ, ʱʦ ʜʦʩʷʛʣʠ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʚʠʨʦʙʣʝʥʦʩʪʽ ʟʘʧʘʩʽʚ, 

ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʦʥʘʜ 3-6 ʤʣʥ. ʪ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ ʱʦʨʽʯʥʦ ʟʘ ʨʘʭʫʥʦʢ 
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ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʫ ʉʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʤʦʞʝ ʩʷʛʘʪʠ 2,5-5,0 ʤʣʨʜ. ʤ
3
 

ʛʘʟʫ ʪʘ 250-500 ʪʠʩ. ʪ ʥʘʬʪʠ, ʫ ɿʘʭʽʜʥʦʤʫ ï 0,3-0,6 ʤʣʨʜ. ʤ
3
 ʛʘʟʫ ʪʘ                   

150-300 ʪʠʩ. ʪ ʥʘʬʪʠ. 
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ʂʈʀʊʀʏʅɸ ʄIʅɽʈɸʃʔʅɸ ʉʀʈʆɺʀʅɸ ʊɸ ɰɰ ʄɸʁɹʋʊʅɭ ɺ ʋʂʈɸɰʅI  

 

ʃʝʭʢʘʨ ʆʣʝʥʘ ʉʝʨʛʽʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʮʠʢʣʦʚʦʾ ʢʦʤʽʩʽʾ 

ʛʝʦʣʦʛʽʾ, ʛʝʦʜʝʟʽʾ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʂʨʽʣʴ ʅʘʪʘʣʽʷ ʖʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ ɼʌʂʅɻ 

ʉʧʝʮʽʘʣʴʥʦʩʪʽ 193 ñɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡò 

(ʆʇʇ ñɿʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷò) 

ʤ. ɼʨʦʛʦʙʠʯ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʤʘʶʪʴ ʦʜʥʫ ʥʝʩʧʨʠʷʪʣʠʚʫ ʚʣʘʩʪʠʚʽʩʪʴ - ʚʦʥʠ 

ʤʦʞʫʪʴ ʟʘʢʽʥʯʫʚʘʪʠʩʷ, ʘ ʚ ʨʘʟʽ ʥʘʜʨ ʱʝ ʡ ʚʠʯʝʨʧʫʚʘʪʠʩʷ. ɿʘʧʘʩʠ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴʩʷ, ʪʦʜʽ ʷʢ ʧʦʧʠʪ ʥʘ ʜʝʷʢʽ ʢʦʨʠʩʥʽ 

ʢʦʧʘʣʠʥʠ ʟʨʦʩʪʘʻ. ʎʝ ʧʨʠʚʝʣʦ ʜʦ ʧʦʷʚʠ ʥʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʜʨ - "ʢʨʠʪʠʯʥʘ 

ʩʠʨʦʚʠʥʘ".  

ʂʨʠʪʠʯʥʦʶ ʩʠʨʦʚʠʥʦʶ ʥʘʟʠʚʘʶʪʴ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, ʷʢʽ ʻ ʩʪʨʘʪʝʛʽʯʥʦ 

ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ɭʉ, ʘʣʝ ʧʦʢʣʘʜʽʚ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ. ʊʦʤʫ ɭʉ ʟʤʫʰʝʥʠʡ ʽʤʧʦʨʪʫʚʘʪʠ ʾʭ ʟ ʽʥʰʠʭ ʢʨʘʾʥ, ʱʦ ʤʦʞʝ 

ʤʘʪʠ ʨʠʟʠʢʠ, ʪʘʢʽ ʷʢ ʥʝʥʘʜʽʡʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʱʦ ʟʘʛʨʦʞʫʻ ʝʢʦʥʦʤʽʯʥʽʡ 

ʙʝʟʧʝʮʽ ʨʝʛʽʦʥʫ. 

ʑʦʙ ʚʠʦʢʨʝʤʠʪʠ ʩʠʨʦʚʠʥʫ ʷʢ "ʢʨʠʪʠʯʥʫ", ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʷ, 

ʨʦʟʨʦʙʣʝʥʘ ʫ ʉʐɸ ʚ 2008 ʨʦʮʽ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʦʟʥʘʢʘʭ: ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʤʽʱʝʥʥʷ ʽʥʰʠʤ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʥʝʟʘʤʽʥʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ 

ʧʦʩʪʘʚʦʢ. ʎʽ ʢʨʠʪʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʧʝʚʥʫ ʢʦʨʠʩʥʫ ʢʦʧʘʣʠʥʫ ʜʦ ʢʘʪʝʛʦʨʽʾ 

"ʢʨʠʪʠʯʥʦʾ". 

ʎʽʣʴ ʨʦʙʦʪʠ. ʂʨʠʪʠʯʥʘ ʩʠʨʦʚʠʥʘ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʩʫʯʘʩʥʽʡ 

ʝʢʦʥʦʤʽʮʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʰʦʛʦ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. ʊʘʢʽ ʢʦʧʘʣʠʥʠ, ʷʢ ʣʽʪʽʡ ʪʘ ʪʠʪʘʥ, ʜʽʡʩʥʦ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʣʝʢʪʨʦʥʽʮʽ, ʤʝʜʠʮʠʥʽ, ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ. 

Oʩʥʦʚʥʽ ʧʦʢʣʘʜʠ ʣiʪʽʶ ʨʦʟʪʘʰoʚʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʏʠʣʽ, ɸʚʩʪʨʘʣʽʾ ʡ 
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ɸʨʛʝʥʪʠʥʠ. ɸʙo ʞ ʪʠʪʘʥ ï ʤiʮʥʠʡ, ʷʢ ʩʪʘʣʴ, ʤʝʪʘʣ, ʘʣʝ ʤʘʡʞʝ ʫʜʚʽʯʽ ʣʝʛʰʠʡ ʽ 

ʜʫʞʝ ʩʪiʡʢʠʡ ʜʦ ʢoʨʦʟʽʾ. ɿʘʨʘʟ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʘ 

ʨʦʟʨʦʙʮʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʢʨʠʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʾʾ ʧʝʨʝʨʦʙʮʽ ʪʘ 

ʚʪʦʨʠʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ. ɸ ʥʘʡʙʽʣʴʰi ʡʦʛo ʧʦʢʣʘʜʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʂʠʪʘʶ, ʗʧʦʥʽʾ, ʂʘʟʘʭʩʪʘʥʫ, ʉʐɸ. ʑʦ ʮʽʢʘʚo, ʋʢʨʘʾʥʘ ʻ ʩʝʨʝʜ ʪʦʧ-10 

ʢʨʘʾʥ. ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʰʽ ʧʦʪʨʝʙʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʂʦʥʮʝʧʪ "ʢʨʠʪʠʯʥʘ ʩʠʨʦʚʠʥʘ" ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʽʟʥʠʭ 

ʤʝʛʘʩʝʢʪʦʨʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ, ʘ ʪʘʢʦʞ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ 

ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ, ʚʢʣʶʯʘʶʯʠ ʝʢʦʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, 

ʢʦʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʝʨʦʬʦʪʦʛʨʘʤʤʝʪʨʽʶ, ʘʚʽʘʮʽʶ, ʤʝʜʠʯʥʽ ʧʨʠʣʘʜʠ, 

ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʫ, ʪʨʘʥʩʧʦʨʪ, ʦʙʦʨʦʥʫ ʪʘ ʽʥʰʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʪʦʚʘʨʠ ʪʘ 

ʧʦʩʣʫʛʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ɭʉ, ʜʦʚʢʽʣʣʷ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʚʘʞʣʠʚʠʭ ʩʠʨʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʣʽʪʘʢʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʥʘʜ 80 

ʤʝʪʘʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʽ ʨʽʜʢʽʩʥʽ ʤʝʪʘʣʠ, ʪʘʢʽ ʷʢ ʚʽʩʤʫʪ, ʢʦʙʘʣʴʪ, 

ʣʽʪʽʡ, ʛʘʣʽʡ, ʛʝʨʤʘʥʽʡ, ʽʨʠʜʽʡ, ʧʘʣʘʜʽʡ ʪʘ ʧʣʘʪʠʥʘ.  

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʽʤʧʦʨʪʦʤ ʢʨʠʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ ʪʘ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ɭʉ, 

ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʟʘʪʚʝʨʜʠʣʘ ʧʨʦʻʢʪ ʈʝʛʣʘʤʝʥʪʘ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʧʦʩʪʘʯʘʥʥʷ ʢʨʠʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʎʝʡ ʈʝʛʣʘʤʝʥʪ 

ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ɭʉ ʜʦʩʪʫʧ ʜʦ ʪʠʭ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ, ʷʢʽ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 

ʋʢʨʘʾʥʘ ʪʘ ɭʉ ʧʣʘʥʫʶʪʴ ʨʦʟʚʠʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʩʠʨʦʚʠʥʥʽʡ 

ʛʘʣʫʟʽ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʙʽʟʥʝʩ-ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʟʙʽʣʴʰʫʶʯʠ 

ʚʠʨʦʙʥʠʮʪʚʦ "ʤʽʥʝʨʘʣʽʚ ʤʘʡʙʫʪʥʴʦʛʦ" ʪʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʫʶʯʠ ʽʤʧʦʨʪ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ. ʄʝʤʦʨʘʥʜʫʤ, ʧʽʜʧʠʩʘʥʠʡ ʚ ʣʠʧʥʽ 

2021 ʨʦʢʫ, ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʪʨʠʤʢʫ ʽʥʚʝʩʪʠʮʽʡ ʫ ʚʠʜʦʙʫʚʥʫ ʪʘ ʧʝʨʝʨʦʙʥʫ ʛʘʣʫʟʽ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ ʽʟ ʨʽʜʢʽʩʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɭʉ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʧʦʥʘʜ 

20 ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʋʢʨʘʾʥʠ, ʷʢʘ ʻ ʟʥʘʯʥʠʤ ʩʚʽʪʦʚʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ 
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ʪʠʪʘʥʫ. ɯʥʚʝʩʪʫʚʘʥʥʷ ʫ ʧʨʦʝʢʪʠ ʟ ʢʨʠʪʠʯʥʦʶ ʩʠʨʦʚʠʥʦʶ ʪʘ ʙʘʪʘʨʝʷʤʠ 

ʜʦʧʦʤʦʞʝ ʋʢʨʘʾʥʽ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟ 

ʚʠʜʦʙʫʪʢʫ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ "ʤʝʪʘʣʽʚ ʤʘʡʙʫʪʥʴʦʛʦ", ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ "ʟʝʣʝʥʠʡ ʧʝʨʝʭʽʜ". ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʩʧʽʚʧʨʘʮʽ ʻ ʦʙʤʽʥ 

ʜʦʩʚʽʜʦʤ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ʽʥʦʟʝʤʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ɯʥʦʟʝʤʥʽ ʽʥʚʝʩʪʦʨʠ ʤʦʞʫʪʴ 

ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʘʫʢʮʽʦʥʘʭ ʪʘ ʙʽʟʥʝʩ-ʧʘʨʪʥʝʨʩʪʚʘʭ ʜʣʷ ʨʦʟʚʽʜʢʠ ʪʘ ʨʦʟʨʦʙʢʠ 

ʜʽʣʷʥʦʢ ʥʘʜʨ ʟ ʧʦʢʣʘʜʘʤʠ ʢʨʠʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʢʨʠʪʠʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʾʾ ʤʘʡʙʫʪʥʴʦʛʦ ʚ ʋʢʨʘʾʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ. 

ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ, ʚʢʣʶʯʘʶʪʴ: 

1. ʃʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ: ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʘʢʪʫʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʢʨʠʪʠʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʛʣʷʜ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʮʽʻʾ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

2. ɻʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ɺʢʣʶʯʘʶʪʴ ʛʝʦʣʦʛʽʯʥʫ ʨʦʟʚʽʜʢʫ, ʦʮʽʥʢʫ 

ʨʦʜʦʚʠʱ ʪʘ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʛʝʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʧʨʦʙ, ʛʝʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʪʘ 

ʨʦʟʨʦʙʢʫ ʤʦʜʝʣʝʡ ʨʦʜʦʚʠʱ. 

3. ʊʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʤʽʥʝʨʘʣʽʚ. 

4. ɸʥʘʣʽʟ ʨʠʥʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʩʧʝʢʪʠʚ: ɺʢʣʶʯʘʻ ʦʮʽʥʢʫ ʧʦʧʠʪʫ ʥʘ 

ʢʨʠʪʠʯʥʫ ʤʽʥʝʨʘʣʴʥʫ ʩʠʨʦʚʠʥʫ, ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ, ʮʽʥʦʚʫ ʜʠʥʘʤʽʢʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ.  

ʎʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʘʥʫ ʢʨʠʪʠʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʤʘʡʙʫʪʥʽʭ ʧʝʨʩʧʝʢʪʠʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʽʡʩʥʦ, ʋʢʨʘʾʥʘ ʻ ʜʝʨʞʘʚʦʶ, ʷʢʘ ʤʘʻ ʟʥʘʯʥʠʡ 

ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʋʢʨʘʾʥʘ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʟʘ ʟʘʧʘʩʘʤʠ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʟʦʢʨʝʤʘ ʟʘʣʽʟʘ, 
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ʤʘʨʛʘʥʮʶ, ʪʠʪʘʥʫ, ʮʠʨʢʦʥʽʶ, ʥʽʦʙʽʶ ʪʘ ʽʥʰʠʭ ʤʝʪʘʣʽʚ. ʊʘʢʦʞ ʋʢʨʘʾʥʘ ʤʘʻ 

ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʚʫʛʽʣʣʷ, ʩʽʨʢʠ, ʬʦʩʬʘʪʽʚ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ.  

ʎʽ ʨʝʩʫʨʩʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ 

ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ɭʉ ʫ ʢʨʠʪʠʯʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʩʠʨʦʚʠʥʘʭ. ʇʨʦʪʝ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʚʠʜʦʙʫʪʢʫ ʪʘ ʦʙʨʦʙʢʠ ʨʫʜ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʘʨʽʶʯʦʶ ʙʘʟʦʶ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʪʝʭʥʽʯʥʦʶ ʦʩʥʘʱʝʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʟ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʦʙʫʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ ʪʘ 

ʦʮʽʥʢʠ ʤʽʥʝʨʘʣʴʥʠʭ ʟʘʧʘʩʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʪʝʥʮʽʘʣ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʩʪʫʧʽʥʴ ʧʝʨʝʨʦʙʢʠ. ʅʘʨʘʟʽ, ʋʢʨʘʾʥʘ 

ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ɭʉ ʪʘ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ ʫ ʛʘʣʫʟʽ ʜʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʘʞʣʠʚʫ 

ʩʢʣʘʜʦʚʫ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʨʝʛʽʦʥʫ. 

ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʣʽʪʽʶ, 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʪʠʪʘʥʫ ʪʘ ʛʨʘʬʽʪʫ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʽ ʧʽʜʪʨʠʤʢʠ ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ.  

ɺʠʩʥʦʚʦʢ. ʇʨʦʪʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʡʜʝʥʥʷ ʨʦʜʦʚʠʱ ʨʝʩʫʨʩʽʚ ʱʝ ʥʝ 

ʻ ʛʘʨʘʥʪʽʻʶ ʾʭ ʝʬʝʢʪʠʚʥʦʾ ʽ ʩʪʽʡʢʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ 

ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʘ ʷʢʽʩʥʘ ʛʝʦʣʦʛʽʯʥʘ ʽ ʛʽʨʥʠʯʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʪʘ ʧʝʨʝʨʦʙʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʟʥʘʯʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʽ 

ʩʪʘʥʜʘʨʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʩʮʝʚʠʤʠ ʛʨʦʤʘʜʘʤʠ ʪʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʨʝʩʫʨʩʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʭ ʨʝʩʫʨʩʽʚ ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, 
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ʷʢʽ ʚʘʨʪʦ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ ʽ ʦʙʛʦʚʦʨʠʪʠ ʟ ʫʩʽʤʘ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ.  

ʋʢʨʘʾʥʘ ʤʘʻ ʋʢʨʘʾʥʩʴʢʫ ʛʨʘʬʽʪʦʥʦʩʥʫ ʧʨʦʚʽʥʮʽʶ, ʷʢʘ ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 100 

ʨʦʜʦʚʠʱ ʪʘ ʧʨʦʷʚʽʚ ʛʨʘʬʽʪʫ. ʂʨʽʤ ʪʦʛʦ, ʢʨʘʾʥʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʜʦʙʫʪʢʫ 

ʟʦʣʦʪʘ (ʧʨʠʙʣʠʟʥʦ 3 ʪʠʩ. ʪʦʥʥ), ʱʦ ʤʦʞʝ ʟʨʦʙʠʪʠ ʾʾ ʧʨʦʚʽʜʥʠʤ ʛʨʘʚʮʝʤ ʥʘ ʨʠʥʢʫ 

ʟʦʣʦʪʘ ʚ ɭʚʨʦʧʽ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ 

"ʢʨʠʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ" ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʾʭ ʟʙʘʛʘʯʝʥʥʷ ʪʘ 

ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʦʩʢʽʣʴʢʠ ʦʯʽʢʫʻʪʴʩʷ ʩʪʨʽʤʢʠʡ ʨʽʩʪ ʧʦʧʠʪʫ ʥʘ ʥʠʭ ʫ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ɼʣʷ ʮʴʦʛʦ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʪʘ ʫʟʘʢʦʥʠʪʠ 

ʥʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʜʨʘʤʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ 

ʚʠʜʽʣʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʘʱʠʭ ʩʚʽʪʦʚʠʭ 

ʧʨʘʢʪʠʢ. 
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ɼʆ ʇʀʊɸʅʅʗ ɺʇʃʀɺʋ ʉʋʏɸʉʅʆɰ ɻɽʆɼʀʅɸʄɯʂʀ ʊɸ 

ɻɯɼʈʆɻɽʆɼʀʅɸʄɯʂʀ ʅɸ ɿɽʄʃɽʊʈʋʉʀ ɺ ʂʈʀɺɹɸʉɯ 

 

ʇʽʛʫʣʝʚʩʴʢʠʡ ʇʝʪʨʦ ɻʥʘʪʦʚʠʯ 

ʜ.ʛ.ʥ., ʩ.ʥ.ʩ., ʧʨʦʬʝʩʦʨ 

ʗʨʝʤ̔ʡ ʉʝʨʛʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʤʘʛʽʩʪʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʝʤʣʝʪʨʫʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʙʘʩʫ ʟ ʽʥʪʝʥʩʠʚʥʦʩʪʶ ʩʪʨʫʰʫʚʘʥʥʷ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʩʪʘʥʦʚʠʣʘ 5-6 ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ MSK-64, ʚʽʜʙʫʣʠʩʷ 25 ʛʨʫʜʥʷ 

2007 ʨ. (mb = 3,9), 14 ʩʽʯʥʷ 2011 ʨ. (mb = 3,8), 23 ʯʝʨʚʥʷ 2013 ʨ. (mb = 4,6) ʪʘ 

29 ʣʠʧʝʥʴ 2017 ʨ. (mb = 4,1) [1, 2]. ʆʩʝʨʝʜʢʠ ʟʝʤʣʝʪʨʫʩʽʚ ʧʝʨʝʚʘʞʥʦ ʚʠʥʠʢʘʶʪʴ 

ʚ ʟʦʥʽ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʨʦʟʣʦʤʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ) [1, 4, 6], 

ʷʢʽ ʽʤʦʚʽʨʥʦ ʷʚʣʷʶʪʴʩʷ ʥʘʩʣʽʜʢʦʤ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʛʨʘʥʠʮʽ ɯʥʛʫʣʴʩʴʢʦʛʦ ʪʘ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʽʚ ʋʑ [5]. 

ʇʦʨʫʰʝʥʥʷ ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʘʤʠ ʧʦʪʫʞʥʠʭ ʚʠʙʫʭʽʚ 

ʧʽʜʯʘʩ ʥʘʟʝʤʥʦʾ ʽ ʧʽʜʟʝʤʥʦʾ ʨʦʟʨʦʙʢʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷʤʠ 

ʚʝʣʠʢʠʭ ʤʘʩ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʚʽʜʚʘʣʠ ʪʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ [1]. ɺʧʣʠʚ 

ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ ʥʘ ʧʨʦʷʚʠ ʟʝʤʣʝʪʨʫʩʽʚ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʾʭ ʟʙʽʛʦʤ ʚ ʯʘʩʽ ʟ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʫʞʥʠʭ ʚʠʙʫʭʽʚ ʚ ʰʘʭʪʘʭ. ɺʠʥʷʪʢʦʤ ʻ ʥʘʡʩʠʣʴʥʽʰʠʡ ʟʝʤʣʝʪʨʫʩ 

23 ʯʝʨʚʥʷ 2013 ʨ., ʷʢʠʡ ʚʽʜʙʫʚʩʷ ʚ 22 ʛʦʜʠʥʠ 16 ʭʚʠʣʠʥ ʟʘ ɻʨʽʥʚʽʯʝʤ (UTC). ɺ 

ʥʽʯʥʽ ʯʘʩʠ ʜʦʙʠ ʚʠʙʫʭʦʚʽ ʨʦʙʦʪʠ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ [1] ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʝʢʪʨʦʛʨʘʤʠ ʩʝʡʩʤʽʯʥʠʭ ʧʦʜʽʡ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʘʚʽʪʴ 

ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʤʘʛʥʽʪʫʜʠ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʉʧʝʢʪʨʦʛʨʘʤʠ ʟʝʤʣʝʪʨʫʩʽʚ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʝʢʪʨʦʛʨʘʤʘʤʠ ʚʠʙʫʭʽʚ ʙʽʣʴʰ ʥʘʩʠʯʝʥʽ, ʙʝʟ ʥʘʷʚʥʠʭ ʟʛʘʩʘʥʴ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʚʽʜ ʚʠʙʫʭʦʚʠʭ ʜʞʝʨʝʣ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 

ʟʘʧʠʩʫ ʧʦʚʝʨʭʥʝʚʠʭ ʭʚʠʣʴ [1]. ɺʧʣʠʚ ʜʞʝʨʝʣʘ ʥʘ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʡʦʛʦ ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʜʦ ʟʤʽʥʠ 

ʣʠʪʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʪʘ ʘʢʪʠʚʽʟʫʶʪʴ ʧʨʠʨʦʟʣʦʤʥʽ ʜʽʣʷʥʢʠ ʟʝʤʥʦʾ ʢʦʨʠ [2, 4], 
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ʷʢʽ ʽ ʩʪʘʶʪʴ ʜʞʝʨʝʣʘʤʠ ʣʦʢʘʣʴʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ: ʩʝʡʩʤʦʛʝʥʥʽ ʨʫʭʠ ʧʦ ʨʦʟʣʦʤʘʤ, 

ʟʤʽʱʝʥʥʷ ʙʣʦʢʫ ʚ ʧʦʢʨʽʚʣʽ ʰʘʭʪʠ, ʟʤʽʱʝʥʥʷ ʟʩʫʚʫ ʚʟʜʦʚʞ ʣʽʥʽʾ ʩʭʠʣʫ [1, 6]. 

ʈʦʟʢʨʠʪʪʷ ʧʨʠʨʦʟʣʦʤʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

[3], ʷʢʽ ʤʦʞʣʠʚʦ ʬʽʢʩʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚ ʛʣʠʙʦʢʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ. 

 ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʙʘʩʫ ʟʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʩʝʡʩʤʦʣʦʛʽʯʥʠʭ 

ʜʘʥʠʭ (ʅʎʉɼ) ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤ. ʉ. ɯ. ʉʫʙʙʦʪʽʥʘ (ɯɻʌ) ʅɸʅ ʋʢʨʘʾʥʠ ʽ 

ɻʦʣʦʚʥʦʛʦ ʮʝʥʪʨʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ (ɻʎʉʂ) ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ (ʅʂɸ) ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ ʯʘʩʫ ʟ 2011 ʧʦ 2021 ʨʨ. ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

1191 ʩʝʡʩʤʽʯʥʠʭ ʧʦʜʽʡ ʩʝʨʝʜ ʷʢʠʭ 20 ʟʝʤʣʝʪʨʫʩʽʚ [1].  

ɻʝʦʪʝʢʪʦʥʽʢʘ ʂʨʠʚʙʘʩʫ. ʂʨʠʚʦʨʽʟʴʢʘ ʩʪʨʫʢʪʫʨʘ ʻ ʛʦʣʦʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʂʨʠʚʙʘʩʫ. ɺʦʥʘ ʫʩʝʨʝʜʠʥʽ ʫʩʢʣʘʜʥʝʥʘ ʨʷʜʦʤ ʚʝʣʠʢʠʭ ʨʦʟʣʦʤʽʚ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ: ɿʘʭʽʜʥʠʤ, ʊʘʨʘʧʘʢʽʚʩʴʢʠʤ, ʉʘʢʩʘʛʘʥʩʴʢʠʤ, 

ʉʭʽʜʥʠʤ ʽ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʠʤ, ʷʢʽ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʷʢ ʨʦʟʨʠʚʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʦʩʥʦʚʥʫ ʩʪʨʫʢʪʫʨʥʫ ʣʽʥʽʶ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, 

ʷʢʠʡ ʻ ʟʘʭʽʜʥʦʾ ʤʝʞʝʶ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ [1, 4, 5]. 

ʉʭʽʜʥʝ ʢʨʠʣʦ ʩʠʥʢʣʽʥʦʨʽʶ ʩʢʣʘʜʝʥʝ ʧʦʚʥʠʤ ʨʦʟʨʽʟʦʤ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ, 

ʟʘʭʽʜʥʝ ï ʟʨʽʟʘʥʝ ɿʘʭʽʜʥʠʤ ʪʘ ʊʘʨʘʧʘʢʽʚʩʴʢʠʤ ʨʦʟʣʦʤʘʤʠ. ʉʢʣʘʜʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʦʯʝʚʠʜʥʦ, ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʫʪ ʜʨʝʚʥʴʦʾ 

ʟʦʥʠ ʩʫʙʜʫʢʮʽʾ, ʱʦ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʦʪʫʞʥʦʶ ʟʦʥʦʶ ʧʨʦʪʷʞʥʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʧʣʦʱʘʜʦʢ, ʷʢʽ ʧʘʜʘʶʪʴ ʚ ʥʠʟʘʭ ʢʦʨʠ ʥʘ ʩʭʽʜ ʧʽʜ ʢʫʪʘʤʠ 45ï̄40̄  ʪʘ ʧʦʪʦʚʱʝʥʥʷʤ 

ʣʽʪʦʩʬʝʨʠ ʧʽʜ ʮʽʻʶ ʟʦʥʦʶ.  

ʇʦʨʦʜʠ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʨʦʟʢʨʠʪʽ ʙʘʛʘʪʴʤʘ ʢʘʨôʻʨʘʤʠ, ʟʽʤôʷʪʽ 

ʚ ʯʠʩʣʝʥʥʽ ʤʦʨʬʦʣʦʛʽʯʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʢʣʘʜʢʠ ʪʘ ʨʦʟʙʠʪʽ ʩʝʨʽʷʤʠ ʧʦʧʝʨʝʯʥʠʭ ʽ 

ʧʦʚʟʜʦʚʞʥʽʭ ʨʦʟʣʦʤʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʘʪʨʠʙʫʪʽʚ ʣʦʢʘʣʴʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ ʪʘ ʤʽʩʮʴ 

ʭʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʂʨʠʚʦʨʽʟʴʢʘ ʪʝʢʪʦʥʽʯʥʘ ʩʠʩʪʝʤʘ ʪʘ 

ʫʚʝʩʴ ʩʭʽʜʥʠʡ ʬʣʘʥʛ ʟʝʤʥʦʾ ʢʦʨʠ ɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʰʦʚʥʦʾ ʟʦʥʽ ʟ ʧʨʦʪʝʨʦʟʦʶ ʽ ʧʦ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʻ ʛʝʦʜʠʥʘʤʽʯʥʦ 

ʘʢʪʠʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʜʝ ʧʨʦʮʝʩʠ ʥʘʩʫʚʥʦʾ ʪʘ ʟʩʫʚʥʦʾ ʪʝʢʪʦʥʽʢʠ ʧʨʦʩʪʝʞʫʶʪʴʩʷ 
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ʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ ʝʪʘʧʽ, ʘʣʝ, ʚʽʨʦʛʽʜʥʦ, ʟ ʤʝʥʰʦʶ ʘʤʧʣʽʪʫʜʦʶ ʚ ʯʘʩʽ.  

ʅʘʰʽ ʚʠʩʥʦʚʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʽʜʨʦʛʝʦʜʝʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʛʝʦʬʽʟʠʯʥʘ ʝʢʩʧʝʜʠʮʽʷ 

çɼʥʽʧʨʦʛʝʦʬʽʟʠʢʘè ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʟʘʚʛʣʠʙʰʢʠ 815 ʤ 

(ʨʠʩ. 1) [3]. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʛʨʘʬʽʢʫ ʫ 2021 ʨ. ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ ʜʦ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʦʜʥʘʢʦ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʽʥʪʝʨʚʘʣʠ ʾʾ 

ʰʚʠʜʢʦʾ ʟʤʽʥʠ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʪʝʢʪʦʥʽʯʥʠʤʠ ʨʫʭʘʤʠ ʫ 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʽʡ ʰʦʚʥʽʡ ʟʦʥʽ. 

 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʽʢ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ 

ʚ ʛʣʠʙʦʢʠʡ ʩʚʝʨʜʣʦʚʠʥʽ ʟʘ 2021 ʨ. 

 

ɿʘʛʘʩʘʥʥʷ ʪʘ ʘʢʪʠʚʽʟʘʮʽʷ ʛʽʜʨʦʛʝʦʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʝʤʥʦʾ ʢʦʨʽ 

ʽʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʟ ʛʝʦʜʠʥʘʤʽʯʥʠʤ ʨʝʞʠʤʦʤ ɿʝʤʣʽ ʧʨʠ ʾʾ ʦʙʝʨʪʘʥʥʽ ʪʘ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʶ ʽʥʝʨʮʽʡʥʦʩʪʽ ʧʣʠʪ, ʚʝʣʠʢʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ 

ʨʽʟʥʦʾ ʤʘʩʠ. ʅʘʢʣʘʜʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʪʘ ʧʦʪʫʞʥʠʭ ʚʠʙʫʭʽʚ 

ʚ ʰʘʭʪʘʭ ʽ ʢʘʨôʻʨʘʭ ʻ ʪʨʠʛʝʨʦʤ, ʩʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʜʣʷ ʧʨʦʷʚʫ ʣʦʢʘʣʴʥʠʭ 

ʟʝʤʣʝʪʨʫʩʽʚ, ʧʨʦʚʘʣʽʚ ʪʘ ʟʩʫʚʽʚ. 

ɺʠʩʥʦʚʦʢ. ɺʠʥʠʢʥʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʣʦʢʘʣʴʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ ʚ ʨʘʡʦʥʽ 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʾ ʟʦʥʠ ʨʦʟʣʦʤʽʚ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʚʠʢʣʠʢʘʥʦʾ ʧʦʪʫʞʥʠʤʠ ʚʠʙʫʭʘʤʠ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʨʦʜʦʚʠʱ ʙʘʛʘʪʠʭ ʨʫʜ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʦʥʠ ʨʦʟʣʦʤʽʚ ʚ ʂʨʠʚʦʨʽʟʴʢʦʾ 

ʩʪʨʫʢʪʫʨʽ ʻ ʛʝʦʜʠʥʘʤʽʯʥʦ ʘʢʪʠʚʥʠʤʠ, ʜʝ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʥʘʩʫʚʥʦʾ ʪʘ 

ʟʩʫʚʥʦʾ ʪʝʢʪʦʥʽʢʠ. ɿʤʽʥʠ ʨʠʪʤʽʚ ʮʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʣʠʚʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʪʘʮʽʡʥʠʤ 
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ʧʨʦʮʝʩʦʤ ɿʝʤʣʽ, ʘ ʧʦʪʫʞʥʽ ʚʠʙʫʭʠ ʚ ʰʘʭʪʘʭ ʽ ʢʘʨôʻʨʘʭ ʻ ʩʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʜʣʷ ʧʨʦʷʚʫ ʣʦʢʘʣʴʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ. 

ɽʧʽʮʝʥʪʨʠ ʟʝʤʣʝʪʨʫʩʽʚ ʧʝʨʝʚʘʞʥʦ ʪʷʞʽʶʪʴ ʜʦ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʽ ʾʭ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʟʦʥʠ ʊʘʨʘʧʘʢʽʚʩʴʢʦʛʦ ʽ 

ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʨʦʟʣʦʤʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʧʦʣʦʞʝʥʥʷ ʨʦʜʦʚʠʱ ʙʘʛʘʪʠʭ 

ʟʘʣʽʟʥʠʭ ʨʫʜ, ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʨʠʪʠʯʥʦʤʫ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʠʡ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʩʝʡʩʤʽʯʥʽ 

ʧʦʜʽʾ.  

ɺʠʚʯʝʥʥʷ ʛʽʜʨʦʛʝʦʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʝʤʥʦʾ ʢʦʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʚ ʤʘʡʙʫʪʥʽʤ 

ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʢʨʠʪʝʨʽʾ ʧʝʨʝʜʚʽʩʥʠʢʽʚ ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ.  

ɻʣʠʙʠʥʘ ʦʩʝʨʝʜʢʽʚ ʟʝʤʣʝʪʨʫʩʽʚ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ ʧʦʢʘʟʫʻ 

ʥʝʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʽ ʟʝʤʥʦʾ ʢʦʨʠ. ʅʝ 

ʚʠʢʣʶʯʝʥʦ, ʱʦ ʚ ʂʨʠʚʙʘʩʽ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʜʦʚʞʝʥʥʽ ʤʘʩʰʪʘʙʥʠʭ ʨʦʟʨʦʙʦʢ 

ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʪʫʞʥʠʭ ʚʠʙʫʭʽʚ, ʤʦʞʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟʝʤʣʝʪʨʫʩʠ ʟ ʤʘʛʥʽʪʫʜʦʶ ʚʠʱʦʶ 4,5. 
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ɻɽʆʃʆɻʆ-ɻʈɸɺɯʊɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʅɸ ʆʉʅʆɺɯ 

ʉɽʁʉʄɯʏʅʀʍ ɼɸʅʀʍ ɼʃʗ ʆʎɯʅʂʀ ʇɽʈʉʇɽʂʊʀɺ 

ʅɸʌʊʆɻɸɿʆʅʆʉʅʆʉʊɯ (ʅɸ ʇʈʀʂʃɸɼɯ ʇɯɺɼɽʅʅʆ-ʉʍɯɼʅʆɰ 

ʏɸʉʊʀʅʀ ɺʆʃʀʅʆ-ʇʆɼɯʃʃʗ) 

 

ʈʦʟʣʦʚʩʴʢʘ ʉʚʽʪʣʘʥʘ ɭʚʛʝʥʽʾʚʥʘ 

ɻʘʙʣʴʦʚʩʴʢʠʡ ɹʦʛʜʘʥ ɹʦʛʜʘʥʦʚʠʯ 

ʢ.ʛʝʦʣ.ʥ., ʜʦʮʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ 

ʤʝʞʘʭ ʧʣʘʪʬʦʨʤʥʦʾ ʦʩʥʦʚʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʩʪʨʫʢʪʫʨʥʽ ʬʦʨʤʠ 

ʟʘʣʷʛʘʥʥʷ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʽ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʯʝʨʝʟ 

ʤʘʣʠʡ ʦʙʩʷʛ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʙ 

ʨʦʟʢʨʠʣʠ ʨʦʟʨʽʟ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʧʦʨʽʜ ʜʦ ʬʫʥʜʘʤʝʥʪʫ.  

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʪʝʢʪʦʥʽʯʥʦ ʻ ʤʦʥʦʢʣʽʥʘʣʣʶ, ʜʝ ʧʘʣʝʦʟʦʡʩʴʢʽ 

ʧʦʨʦʜʠ ʧʦʩʪʫʧʦʚʦ ʟʘʥʫʨʶʶʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭ̔ʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ. ʆʩʘʜʦʚʠʡ ʢʦʤʧʣʝʢʩ ʥʝʫʟʛʦʜʞʝʥʦ ʟʘʣʷʛʘʻ ʥʘ 

ʜʦʨʠʬʝʡʩʴʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ. ʇʝʨʝʨʚʘ ʚ ʦʩʘʜʦʥʘʛʨʦʤʘʜʞʝʥʥʽ ʤʽʞ ʢʝʤʙʨʽʻʤ ʪʘ 

ʩʠʣʫʨʦʤ ʚʽʜʦʙʨʘʟʠʣʘʩʷ ʚ ʩʧʦʨʘʜʠʯʥʦʤʫ ʧʦʰʠʨʝʥʥʽ ʚʽʜʢʣʘʜʽʚ ʦʨʜʦʚʠʢʫ. 

ɼʝʚʦʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʥʽʤ ʚʽʜʜʽʣʦʤ. ʅʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʜʝʚʦʥʫ 

ʟʘʣʷʛʘʶʪʴ ʤʝʟʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʧʝʨʝʢʨʠʪʽ ʥʝʦʛʝʥʦʤ. ʉʝʨʝʜ ʧʨʦʙʫʨʝʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʣʠʰʝ ʟ ʜʝʩʷʪʦʢ ʩʚʝʨʜʣʦʚʠʥ ʜʦʩʷʛʣʠ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʝʦʟʦʶ 

ʘʙʦ ʧʨʦʪʝʨʦʟʦʶ (Zayats, 2013). ʇʨʦʤʠʩʣʦʚʫ ʛʘʟʦʥʦʩʥʽʩʪʴ ʚʠʷʚʣʝʥʦ ʪʽʣʴʢʠ ʚ 

ʥʝʦʛʝʥʦʚʠʭ (ʙʘʜʝʥʩʴʢʠʭ) ʚʽʜʢʣʘʜʘʭ, ʜʝ ʨʦʟʚʽʜʘʥʦ ʤʘʣʦʨʦʟʤʽʨʥʽ ʨʦʜʦʚʠʱʘ ʛʘʟʫ 

ʂʨʘʩʥʦʾʣʴʩʴʢʝ, ʐʝʨʝʤʝʪʽʚʩʴʢʝ ʽ ʏʦʨʥʦʛʫʟʴʢʝ. ʋ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʫʧʨʦʜʦʚʞ 1975ï1991 ʨʨ. ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʠʟʢʫ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʫʪ 

ʨʦʟʪʘʰʦʚʘʥʽ ʯʘʩʪʠʥʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʈ-4, ʈ-5 ʪʘ ʈ-10. ɿʘ 

ʧʝʨʝʽʥʪʝʨʧʨʝʪʘʮʽʶ ʩʝʡʩʤʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚʠʦʢʨʝʤʣʝʥʦ ʚ ʧʘʣʝʦʟʦʡʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʦʥʘʜ 10 
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ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ (ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʝʢʨʘʥʦʚʘʥʠʭ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʠʧʫ) ʩʪʨʫʢʪʫʨ 

(Zayats, 2013; Zayats & Petryshyn, 2006). ʎʽ ʩʪʨʫʢʪʫʨʠ ʻ ʧʦʣʦʛʠʤʠ ʟ ʥʝʚʝʣʠʢʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ (ʜʦ 50 ʤ), ʘʣʝ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʧʣʦʱʽ (10000ï70000 ʤ
2
). 

ɿʘ ʩʝʡʩʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ɼʘʚʠʜʝʥʽʚʩʴʢʽʡ ʧʣʦʱʽ ʚʠʦʢʨʝʤʣʝʥʦ 

ʢʽʣʴʢʘ ʣʽʥʟʦʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʝʤʙʨʽʡʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ. ɺʦʥʠ ʦʪʦʪʦʞʥʶʶʪʴʩʷ ʟ ʦʨʜʦʚʠʮʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʚʠʧʦʚʥʶʶʪʴ 

ʣʦʢʘʣʴʥʽ ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʢʝʤʙʨʽʡʩʴʢʦʛʦ ʨʝʣʴʻʬʫ. ʊʦʚʱʠʥʘ ʮʠʭ ʦʙôʻʢʪʽʚ 

ʩʪʘʥʦʚʠʪʴ ʜʦ 200-300 ʤ (ʨʠʩ. 1).  

 

ʈʠʩ 1. ʉʝʡʩʤʦʛʝʦʪʨʘʚʝʨʩ ɻʨʠʥʷʚʘ-ɼʘʚʠʜʝʥʠ-ʏʝʨʥʽʚʮʽ (ʬʨʘʛʤʝʥʪ ʧʨʦʬʽʣʶ 

R5). (ʟʘ Kh. B. Zayats (2013) 

 

ɰʭʥʻ ʫʪʚʦʨʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʘʥʫʨʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʚʝʨʭʦʥʴ 

(ʜʦʨʠʬʝʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ K1 ʪʘ ʧʨʦʪʦʬʫʥʜʘʤʝʥʪʫ K2) ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʧʽʜ ʂʘʨʧʘʪʩʴʢʠʡ ʦʨʦʛʝʥ. ʇʦʚʝʨʭʥʽ 

ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʣʠʙʠʥ ʧʽʜ ʉʢʠʙʦʚʠʤ ʧʦʢʨʠʚʦʤ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʦʨʦʛʝʥʫ. ɿʘʥʫʨʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʫʩʢʣʘʜʥʝʥʝ 

ʥʠʟʢʦʶ ʨʦʟʣʦʤʽʚ (ɼʘʚʠʜʝʥʽʚʩʴʢʠʤ, ʈʘʚʘ-ʈʫʩʴʢʠʤ ʪʘ ʽʥʰʠʤʠ). ʋ ʤʝʞʘʭ 

ʧʦʭʦʚʘʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ, ʚʠʷʚʣʝʥʠʭ Kh. B. Zayats ʧʽʜ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʤ 

ʧʨʦʛʠʥʦʤ ʥʘ ʧʽʜʩʪʘʚʽ ʟʤʽʥʠ ʜʠʥʘʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʚʠʣʴʦʚʦʾ ʢʘʨʪʠʥʠ, 

ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʛʣʠʙʠʥʥʽ ʽʥʪʨʫʟʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʧʽʜʦʰʚʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 
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ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʘʩʪʦʢ ʥʘʬʪʠ ʽ ʛʘʟʫ (Zayats, 2013). 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʨʦʟʣʦʤʥʦʾ ʪʝʢʪʦʥʽʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʠʧʽʜʥʷʪʠʭ ʪʘ ʦʧʫʱʝʥʠʭ ʜʽʣʷʥʦʢ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʱʦʜʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʦ ʛʝʦʣʦʛʦ 

ʛʨʘʚʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʤʝʪʦʜ ʢʽʣʴʢʽʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ 

ʩʠʣʠ ʪʷʞʽʥʥʷ ʚ ʨʝʜʫʢʮʽʾ ɹʫʛʝ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʽʰʝʥʥʽ ʧʨʷʤʠʭ ʽ ʦʙʝʨʥʝʥʠʭ 

ʟʘʜʘʯ ʛʨʘʚʽʨʦʟʚʽʜʢʠ ʜʣʷ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʛʝʦʛʫʩʪʠʥʥʠʭ ʤʦʜʝʣʝʡ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ. ʈʦʟʚôʷʟʦʢ 

ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ ʛʨʘʚʽʨʦʟʚʽʜʢʠ ʟʘ ʩʝʡʩʤʽʯʥʠʤ ʧʨʦʬʽʣʝʤ R5 ʦʪʨʠʤʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʘʧʨʽʦʨʥʦʾ ʤʦʜʝʣʽ, ʧʦʯʘʪʢʦʚʘ ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʧʦʚʪʦʨʶʻ ʛʝʦʤʝʪʨʽʶ 

ʩʝʡʩʤʦʛʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʧʦʙʫʜʦʚʘʥʦʾ Kh. B. Zayats (Zayats, 2013). ɸʣʝ 

ʧʦʧʝʨʝʜʥʴʦ ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʠʥʘ ʘʧʨʽʦʨʥʦʾ ʤʦʜʝʣʽ ʙʫʣʘ ʫʟʛʦʜʞʝʥʘ ʟ ʘʥʦʤʘʣʽʷʤʠ 

ʧʦʣʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʟʘ ʤʝʪʦʜʘʤʠ ʧʨʦʩʪʦʛʦ ʧʽʜʙʦʨʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʻ ʨʦʟʚôʷʟʦʢ 

ʧʨʷʤʦʾ ʟʘʜʘʯʽ, ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʧʦʣʷ ʟʽ 

ʩʧʦʩʪʝʨʝʞʝʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ. 

ʊʝʭʥʦʣʦʛʽʾ ʨʽʰʝʥʥʷ ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ ʥʘʜʘʥʦ ʚ ʨʦʙʦʪʽ (Anikeyev, 1999); 

ʤʝʪʦʜʠʢʫ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʦʧʠʩʘʥʦ ʚ ʨʦʙʦʪʘʭ 

(Anikeyev, Maksymchuk and Melônyk, 2017; Anikeyev, Maksymchuk and 

Pylypôyak, 2019). ʋ ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʚʠʥʥʠʭ ʟʥʘʯʝʥʴ ʛʫʩʪʠʥʠ ʦʩʥʦʚʥʠʭ ʪʦʚʱ ʧʦ 

ʨʦʟʨʽʟʫ ʫ ʤʝʞʘʭ ʧʣʦʱʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʨʦʟʧʦʜʽʣʫ ʛʫʩʪʠʥ ʟʘ ʟʨʘʟʢʘʤʠ ʢʝʨʥʫ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʟʦʶ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ 

ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ, ʚʠʢʦʥʘʥʦʛʦ L. S. Monchak and A. R. Klyuka (Anikeyev, 

Monchak and Klyuka, 2016). 

ʈʝʟʫʣʴʪʘʪʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʛʝʦʣʦʛʦ-ʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦ 

ʧʨʦʬʽʣʶ R5 ʧʦʙʫʜʦʚʘʥʦ ʛʫʩʪʠʥʥʫ ʤʦʜʝʣʴ (ʨʠʩ. 2), ʷʢʘ ʧʽʜʪʚʝʨʜʞʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʧʦʚʥʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ ʥʘ ʝʨʦʟʽʡʥʽʡ ʧʦʚʝʨʭʥʽ ʧʘʣʝʦʨʝʣʴʻʬʫ (ʧʦʚʝʨʭʥʷ 

ʢʝʤʙʨʽʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ) ʦʨʜʦʚʠʮʴʢʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ʜʠʚ. ʨʠʩ. 1). 

ʋʪʚʦʨʝʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʤʘʶʪʴ ʟʘʤʢʥʝʥʫ ʣʽʥʟʦʧʦʜʽʙʥʫ ʬʦʨʤʫ.  



581 

 

ʈʠʩ. 2. ɻʫʩʪʠʥʥʘ ʤʦʜʝʣʴ ʬʨʘʛʤʝʥʪʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʧʦ ʧʨʦʬʽʣʶ 

ɻʨʠʥʷʚʘ-ɼʘʚʠʜʝʥʠ-ʏʝʨʥʽʚʮʽ (R5) 

 

ɺʠʩʥʦʚʢʠ. ɿʘ ʚʠʢʦʥʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʠ 

ʪʨʘʜʠʮʽʡʥʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ, ʪʦʙʪʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʫ, ʧʦʚôʷʟʘʥʽ ʟ 

ʦʨʜʦʚʠʮʴʢʠʤʠ ʪʘ ʢʝʤʙʨʽʡʩʴʢʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ʊʘʢʦʞ ʥʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ 

ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʦʙôʻʢʪʠ ʧʨʠʩʫʪʥʽ ʫ ʧʨʠʧʽʜʥʷʪʠʭ ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʪʦʚʱ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ (Anikeyev, Monchak, Klyuka, 2016). 
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