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ʆʉɺɯʊʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʇɯɼ ʏɸʉ ɺʀɺʏɽʅʅʗ 

ɿɸɻɸʃʔʅʆʊɽʍʅɯʏʅʀʍ ɼʀʉʎʀʇʃɯʅ 

582 

117. ɭʩʽʧʦʚʘ ʆ. ʆ., ɼʝʰʧʝʪʢʦ ʖ. ʄ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʂʊ ɺ ʅɸɺʏɸʃʔʅɯʁ ɼɯʗʃʔʅʆʉʊɯ 

ʂʋʈʉɸʅʊɯɺ 

 

586 
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118. ɿʘʚʠʪʨʝʥʢʦ ɼ. ɾ., ɹʝʨʝʟʝʥʢʦ ʅ. ʆ., ʂʫʨʷʪʘ ʀ. ɻ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɻʆʊʆɺʅʆʉʊʀ ʂ ʃʀʏʅʆʉʊʅʆʄʋ 

ʉɸʄʆʆʇʈɽɼɽʃɽʅʀʖ ɼɽɺʀɸʅʊʅʓʍ ʇʆɼʈʆʉʊʂʆɺ ɺ 

ʋʉʃʆɺʀʗʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ 

591 

119. ɯʚʘʱʝʥʢʦ ɯ. ɯ. 

ɺɯɼ ɽʌɽʂʊʀɺʅʀʍ ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʈɯʐɽʅʔ ï ɼʆ ʗʂʆʉʊɯ 

ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋ ɺ ʋʄʆɺɸʍ ʅʆɺʆɰ ʋʂʈɸɰʅʉʔʂʆɰ 

ʐʂʆʃʀ 

597 

120. ʂʘʨʘʱʫʢ ɺ. ɺ., ʗʢʽʤʦʚʘ ɸ. ʖ. 

ʑʆɼʆ ʌʆʈʄʋɺɸʅʅʗ ʉɸʄʆʆʉɺɯʊʅʔʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ 

ʋʏʅɯɺ ɹɸɿʆɺʆɰ ʉɽʈɽɼʅʔʆɰ ʐʂʆʃʀ 

602 

121. ʂʠʟʝʥʢʦ ɺ. ɯ. 

ʂʋʈʉʀ ɿɸ ɺʀɹʆʈʆʄ ɼʃʗ ɿɼʆɹʋɺɸʏɯɺ ʇʈʆʌɯʃʔʅʆɰ 

ʆʉɺɯʊʀ: ɼɽʊɽʈʄɯʅɸʅʊʅɯʉʊʔ ʆʉɺɯʊʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

607 

122. ʂʠʩʝʣʠʮʷ ʆ. ʄ., ɼʽʩʘʨ ɯ. ɯ., ʇʘʶʢ ʄ. ɯ. 

ɽʌɽʂʊʀɺʅɯʉʊʔ ʊɸ ɼʆʎɯʃʔʅɯʉʊʔ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʇʈʆɹʃɽʄʅʀʍ ʉʀʊʋɸʎɯʁ ʇʈʀ ɺʀɺʏɽʅʅɯ ʂʋʈʉʋ çʆʉʅʆɺʀ 

ɿɼʆʈʆɺôʗè ʋ ʇʆʏɸʊʂʆɺʀʍ ʂʃɸʉɸʍ 

613 

123. ʂʦʥʦʚʘʣʴʯʫʢ ʉ. ɸ. 

ɼʆ ʇʀʊɸʅʅʗ ʇʈʆ ʌʆʈʄʋɺɸʅʅʗ ʉʆʎɯʆʂʋʃʔʊʋʈʅʆɰ 

ʂʆʄʇɽʊɽʅʎɯɰ ʋ ʇʈʆʎɽʉɯ ɺʀɺʏɽʅʅʗ ɯʅʆɿɽʄʅʆɰ ʄʆɺʀ 

616 

124. ʂʫʨʣʽʱʫʢ ɯ. ɯ., ʐʘʙʣʘʢʦʚʘ ʂ. ɼ. 

ɺʆʃʆʅʊɽʈʉʔʂɸ ɼɯʗʃʔʅɯʉʊʔ ʋʂʈɸɰʅʉʔʂʆɻʆ 

ʉʊʋɼɽʅʊʉʊɺɸ ɺ ʋʄʆɺɸʍ ɺʀʂʃʀʂɯɺ ʉʔʆɻʆɼɽʅʅʗ 

620 

125. ʃʝʛʦʩʪʘʻʚʘ ʊ. ɺ., ʅʻʢʨʘʩʦʚʘ ɺ. ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʉʆɹɯɺ ʅɸʆʏʅʆʉʊɯ ʇʈʀ ɺʀɺʏɽʅʅɯ 

ɹɯʆʃʆɻɯɰ ʋ ɿɸɻɸʃʔʅʆʆʉɺɯʊʅɯʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ ɿ 

ʄɽʊʆʖ ʌʆʈʄʋɺɸʅʅʗ ɺ ʋʏʅɯɺ ʇɯɿʅɸɺɸʃʔʅʆɻʆ 

ɯʅʊɽʈɽʉʋ 

627 

126. ʃʝʛʦʩʪʘʻʚʘ ʊ. ɺ., ʉʻʤʴʦʥʦʚʘ ɯ. ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʈɯɺʅʗ ɿɸʉɺʆɭʅʅʗ ɿʅɸʅʔ ʋʏʅʗʄʀ ʅɸ 

ʋʈʆʂɸʍ ɹɯʆʃʆɻɯɰ ʏɽʈɽɿ ʊɽʉʊʆɺʀʁ ʂʆʅʊʈʆʃʔ ʗʂ 

ʂʆʄʇʆʅɽʅʊ ʅɸɺʏɸʅʅʗ 

630 

127. ʃʫʢ`ʷʥʯʝʥʢʦ ʉ. ʇ., ʂʘʣʴʯʝʥʢʦ ʗ. ʉ. 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ɺʀʍʆɺɸʅʅʗ ʄʆʈɸʃʔʅʆ-

ɺʆʃʔʆɺʀʍ ʗʂʆʉʊɽʁ ʆʉʆɹʀʉʊʆʉʊɯ 

632 

128. ʄʘʨʯʠʢ ɺ. ɯ. 

ɻʆʊʆɺʅɯʉʊʔ ʉʊʋɼɽʅʊɯɺ ɼʆ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ɿɸ ʈɯɺʅɽʄ ʋʉʇɯʐʅʆʉʊɯ ʊɸ ʂʋʈʉɸʄʀ 

640 

129. ʅʝʚʤʝʨʞʠʮʴʢʘ ʆ. ʄ. 

ʈʆɿɺʀʊʆʂ ʆʉʆɹʀʉʊɯʉʅʀʍ ʗʂʆʉʊɽʁ ʂɽʈɯɺʅʀʂɸ ʗʂ ɿɸʉɯɹ 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʋʇʈɸɺʃɯʅʅʗ ɿɸʂʃɸɼʆʄ 

ɿɸɻɸʃʔʅʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ 

645 

130. ʅʽʢʦʣʝʥʢʦ ʃ. ʄ., ʆʣʽʡʥʠʢ ʂ. ɺ. 

ɻʆʊʆɺʅɯʉʊʔ ʉʊʋɼɽʅʊɯɺ ɼʆ ɯʅʅʆɺɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

649 
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131. ʅʽʢʦʣʝʥʢʦ ʃ. ʄ., ʎʠʛʘʥʢʦʚʘ ɸ. ʆ. 

ʑʆɼʆ ʉʋʊʅʆʉʊɯ ʇʆʅʗʊʊʗ çʊʆʃɽʈɸʅʊʅɯʉʊʔè 

652 

132. ʆʣʽʡʥʠʢ ɯ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽʈʅɽʊ-ʈɽʉʋʈʉɯɺ ʊɸ 

ʈʆʃʔ ɯʂʊ - ʊɽʍʅʆʃʆɻɯʁ ʋ ʇʈʆʌʆʈɯɭʅʊɸʎɯʁʅɯʁ ʈʆɹʆʊɯ 

659 

133. ʇʘʚʣʽʯʝʥʢʦ ɻ. ʄ., ɹʘʛʘʻʚʘ ɸ. ɯ. 

ɺʀʍʆɺɸʅʅʗ ʊʆʃɽʈɸʅʊʅʆʉʊɯ ʗʂ ʆʉʆɹʀʉʊɯʉʅʆɰ ʗʂʆʉʊɯ 

ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ɿɸʉʆɹɸʄʀ ʍʋɼʆɾʅɯʍ ʊɺʆʈɯɺ 

662 

134. ʇʝʪʨʽʚ ʆ. ɺ., ʈʦʤʘʥʶʢ ɼ. ɯ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʆʈɻɸʅɯɿɸʎɯɰ ɻʈʋʇʆɺʆɰ ʈʆɹʆʊʀ ʋʏʅɯɺ: 

ʇɽɼɸɻʆɻɯʏʅʀʁ ɸʉʇɽʂʊ 

668 

135. ʉʽʜʦʨʷʢ ɺ. ʄ., ʉʧʽʚʘʢ ʆ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ɺʀʂʆʅɸɺʉʔʂʆɰ ʊɽʍʅɯʂʀ 

ɹɸʗʅɯʉʊɯɺ ʅɸ ʇʆʏɸʊʂʆɺʆʄʋ ɽʊɸʇɯ ʅɸɺʏɸʅʅʗ 

674 

136. ʉʢʨʠʧʥʠʢ ʅ. ɯ., ʅʦʚʘʢ ʍ. ɯ. 

ʈʆɿɺʀʊʆʂ ʋ ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ɺʄɯʅʔ ɸʋɼɯʖɺɸʅʅʗ ʅɸ 

ʋʈʆʂɸʍ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ 

679 

137. ʉʦʛʦʢʦʥʴ ʆ. ɸ., ɼʦʥʝʮʴ ʆ. ɺ. 

ʊɽʍʅʆʃʆɻɯʗ ʌʆʈʄʋɺɸʅʅʗ ʃɯɼɽʈʉʊɺɸ ʉʋʏɸʉʅʆɻʆ 

ʌɸʍɯɺʎʗ ʌɯɿʀʏʅʆɰ ʂʋʃʔʊʋʈʀ 

686 

138. ʌʽʜʽʨʢʦ ʄ. ʆ., ʌʝʜʫʣʝʻʚʘ ɸ. ɯ. 

ʆʉʅʆɺʅɯ ʇʆʃʆɾɽʅʅʗ, ʗʂɯ ɿɸɹɽɿʇɽʏʋʖʊʔ ɿɼʆʈʆɺôʗ 

ʉʊʋɼɽʅʊɯɺ 

692 

139. ʍʦʣʦʩʪʝʥʢʦ ʖ. ɺ., ɸʨʛʽʨʦʚʘ ɯ. ʆ. 

ʄɽʊʆɼʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅʆɻʆ 

ʉʋʇʈʆɺʆɼʋ ɼɯʊɽʁ ɿ ʆɹʄɽɾɽʅʀʄʀ ʄʆɾʃʀɺʆʉʊʗʄʀ 

695 

140. ʍʦʣʦʩʪʝʥʢʦ ʖ. ɺ., ʄʘʪʨʘʰʘʢ ʊ. ɯ. 

ʄɽʊʆɼʀʏʅɯ ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʇɽɼɸɻʆɻɯʏʅʆɰ 

ʂʋʃʔʊʋʈʀ ʄɸʁɹʋʊʅʔʆɻʆ ʌɸʍɯɺʎʗ ɺ ʅɸʋʂʆɺʆ-

ʇɽɼɸɻʆɻɯʏʅɯʁ ɼɯʗʃʔʅʆʉʊɯ 

702 

141. ʎʶʧʘʢ ɯ. ʄ., ʃʫʢôʷʥʝʥʢʦ ʆ. ʉ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ɺʀʍʆɺɸʊɽʃʗ ɿɼʆ ɿ ʆʈɻɸʅɯɿɸʎɯɰ 

ʇʆʐʋʂʆɺʆ-ɼʆʉʃɯɼʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɼɯʊɽʁ ɼʆʐʂɯʃʔʅʆɻʆ 

ɺɯʂʋ 

709 

142. ʐʘʤʝʷʥ ɸ. ʖ. 

ʄɽʊʆɼʀʏʅɯ ʆʉʅʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʄɽɼɯɸ ʈɽɸʃʔʅʆʉʊɯ 

ʋʏʅɯɺ 11 ʂʃɸʉɯɺ ʃɯʎɽɰɺ ʊɸ ɻɯʄʅɸɿɯʁ ʅɸ ʋʈʆʂɸʍ 

ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ 

715 

143. ʐʝʧʽʪʴʢʦ ɺ. ɯ., ɹʦʨʫʪʘ ʅ. ɺ., ʉʪʝʮʫʢ ɭ. ɺ., ɺʽʣʴʭʦʚʘ ʆ. ɺ., 

ʉʢʦʪʘʨʝʥʢʦ ʊ. ɸ. 

ɺʇʃʀɺ ʉʊʋɼɽʅʊʉʔʂʀʍ ʅɸʋʂʆɺʀʍ ɻʋʈʊʂɯɺ ɺʀʑʆɰ 

ʐʂʆʃʀ ʅɸ ʇʈʆʎɽʉ ʉʊɸʅʆɺʃɽʅʅʗ ʊɸ ʌʆʈʄʋɺɸʅʅʗ 

ʄʆʃʆɼʆɻʆ ʅɸʋʂʆɺʎʗ 

719 

144. ʐʫʛʘʣʽʡ ʅ. ɭ. 

ʇʈʆɽʂʊʅɸ ʄɽʊʆɼʀʂɸ, ʗʂ ɯʅʅʆɺɸʎɯʁʅʀʁ ʇʆʊɽʅʎɯɸʃ ɺ 

723 
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ʇʈʆʎɽʉɯ ʌɸʍʆɺʆɰ ʇɯɼɻʆʊʆɺʂʀ ʇɽʈɽʂʃɸɼɸʏɸ 

145. ʗʨʦʩʣʘʚʮʝʚʘ ʄ. ɯ., ɹʝʟʩʦʥʦʚʘ ɺ. ɺ., ʊʘʨʘʩʦʚʘ ʂ. ʄ. 

ʈʆɿɺʀʊʆʂ ʊɺʆʈʏʀʍ ɿɼɯɹʅʆʉʊɽʁ ɼɯʊɽʁ ɺ ʇʈʆʎɽʉɯ 

ʃɯʇʃɽʅʅʗ ɿ ʉʆʃʆʅʆɻʆ ʊɯʉʊɸ ʗʂ ʆɼʅɸ ɿ ɸʂʊʋɸʃʔʅʀʍ 

ʇʈʆɹʃɽʄ ɼʆʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 

726 

  

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

146. ɸʣʘʢʦʟ ɯ. ɺ. 

ɼɯʗʃʔʅɯʉʊʔ ʇʉʀʍʆʃʆɻɸ ʇʆ ʆʇʊʀʄɯɿɸʎɯɰ ʉʆʎɯɸʃʔʅʆ-

ʇʉʀʍʆʃʆɻɯʏʅʆɻʆ ʂʃɯʄɸʊʋ ʆʈɻɸʅɯɿɸʎɯɰ ɺ ʉʋʏɸʉʅʀʍ 

ʋʄʆɺɸʍ ʂɸʈɸʅʊʀʅʅʀʍ ʆɹʄɽɾɽʅʔ 

732 

147. ɹʘʥʜʫʨʘ ɸ. ʉ., ʌʨʦʣʦʚʘ ʅ. ɺ. 

ʇʉʀʍʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉɸʄʆʈɽɸʃɯɿɸʎɯɰ 

ʉʊʋɼɽʅʊɯɺ 

737 

148. ɻʽʨʥʷʢ ɻ. ʉ., ɹʝʨʥʘʮʴʢʘ ɯ. ʗ., ɯʟʙʷʥʩʴʢʠʡ ɺ. ʈ. 

ʇʉʀʍʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʊɸɺʃɽʅʅʗ ʆʅʂʆʍɺʆʈʆɻʆ 

ɼʆ ɺʃɸʉʅʆɰ ʍɺʆʈʆɹʀ 

740 

149. ɻʫʣʴʙʩ ʆ. ɸ., ʂʫʟʴʤʽʥʘ ɺ. ʖ. 

ʈʆʃʔ ʂʆʄʋʅɯʂɸʊʀɺʅʆɰ ʊʆʃɽʈɸʅʊʅʆʉʊɯ ʊɸ ɽʄʇɸʊɯɰ ɺ 

ʇʈʆʌɽʉɯʁʅɯʁ ɼɯʗʃʔʅʆʉʊɯ ʇʉʀʍʆʃʆɻɸ 

746 

150. ɼʦʣʽʥʩʴʢʘ ʃ. ɺ., ʂʦʚʘʣʴʯʫʢ ɺ. ɺ. 

ʇʉʀʍʆʃʆɻɯʗ ʇʈɸʎɯ: ʄʆɼɽʃʔ ɯɼɽɸʃʔʅʆɻʆ ʂɽʈɯɺʅʀʂɸ 

(ʏʀʄ ʂɽʈʋɺɸʊʀʉʗ, ʑʆɹ ɿʈʆɹʀʊʀ ɺʉɽ ʇʈɸɺʀʃʔʅʆ) 

751 

151. ʂʦʟʘʯʫʢ ɸ. ɼ. 

THEORETICAL FOUNDATIONS OF THE STUDY OF THE 

CONFLICT OF YOUNG COUPLES 

758 

152. ʂʦʩʪʶʢ ʖ. ɸ., ʅʦʚʠʮʴʢʘ ɯ. ɺ. 

ʇʉʀʍʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʇɯʃʂʋɺɸʅʅʗ ɹɸʊʔʂɯɺ ɯɿ 

ɼɯʊʔʄʀ ʇɯɼʃɯʊʂʆɺʆɻʆ ɺɯʂʋ 
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ʄʆɺʅɯ ɿɸʉʆɹʀ ʋ ʊɽʂʉʊɸʍ ʖʈʀɼʀʏʅʆɰ ʊɽʄɸʊʀʂʀ 

ɸʅɻʃɯʁʉʔʂʆʖ ʄʆɺʆʖ 

999 

197. ʂʣʠʤʝʥʢʦ ɯ. ʄ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʅʆɺɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʅɸ ɿɸʅʗʊʊɯ 

ɿ ʋʂʈɸɰʅʉʔʂʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1002 

198. ʂʥʦʙʝʣʴ ʆ. ʊ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ˆɸɼɾɽʊɯɺ ʋ ʅɸɺʏɸʅʅɯ ʉʔʆɻʆɼʅɯ - ʅɽ 

ʇʈʆɹʃɽʄɸ, ɸ ʅɽʆɹʍɯɼʅɯʉʊʔ 

1005 

199. ʂʦʥʦʥʝʥʢʦ ɼ. ʉ. 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʊʈʋʂʊʋʈɸ ʈɽʏɽʅʅʗ: ɯʉʊʆʈɯʗ ʊɸ 

ʉʋʏɸʉʅɯ ʇɯɼʍʆɼʀ 

1009 

200. ʃʘʭʪʽʦʥʦʚ ʄ. ʆ. 

ɺɯɼʊɺʆʈɽʅʅʗ ɾɸʅʈʆɺʆ-ʉʊʀʃɯʉʊʀʏʅʀʍ ʆʉʆɹʃʀɺʆʉʊɽʁ 

ʇʉʀʍʆʃʆɻɯʏʅʆɰ ɼʈɸʄʀ ʇʈʀ ʇɽʈɽʂʃɸɼɯ (ʅɸ ʄɸʊɽʈɯɸʃɯ 

ʈʆʄɸʅʋ ʍɸʃɽɼɸ ɻʆʉʉɽʁʅɯ çʃʆɺɽʎʔ ʇʆɺɯʊʈʗʅʀʍ 

ɿʄɯɰɺè) 

1016 

201. ʄʘʨʪʘʢʦʚʘ ʆ. ʉ., ɼʝʤʯʫʢ ɸ. ɯ. 

ʄʆɺʅɸ ɻʈɸ ɺ ɸʅɻʃɯʁʉʔʂʆʄʆɺʅʆʄʋ ɻɸɿɽʊʅʆʄʋ ʊɽʂʉʊɯ 

1022 

202. ʆʛʘʨʻʥʢʦ ʊ. ɸ., ʄʦʚʩʽʩʷʥ ɺ. ʊ. 

ʇʈʆʉʊɯ ʅɽʋʉʂʃɸɼʅɽʅɯ ʂʆʅʉʊʈʋʂʎɯɰ ʋ ʊɺʆʈɯ ɯʈɽʅ 

ʈʆɿɼʆɹʋɼʔʂʆ çɻʋʎʋʃʂɸ ʂʉɽʅʗè 

1026 

203. ʇʝʪʨʫʰʝʥʢʦ ʆ. ɯ., ʖʨʯʘʢ ʃ. ɺ. 

ɽʌɽʂʊʀɺʅɯ ʉʇʆʉʆɹʀ ɿɸʇɸʄôʗʊʆɺʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯɰ 

ʅɸ ɿɸʅʗʊʊʗʍ ʋʂʈɸɰʅʉʔʂʆɰ ʄʆɺʀ ʊɸ ʃɯʊɽʈɸʊʋʈʀ 

1031 

204. ʇʦʭʠʣʶʢ ʆ. ʄ. 

ʆʇʀʉʆɺʆ-ʉʀʊʋɸʊʀɺʅɯ ɽɺʌɽʄɯɿʄʀ ɿ ɼʆʄɯʅɸʅʊʆʖ 

çʇʆʄɽʈʊʀè ɺ ʄʆɺɯ ʉʋʏɸʉʅʆɰ ʋʂʈɸɰʅʉʔʂʆɰ ʄɯʉʊʀʏʅʆɰ 

ʇʈʆɿʀ 

1035 

205. ʇʫʰʠʥʘ ɺ. ʆ., ʉʽʪʢʦ ɸ. ɺ. 

ʉɽʄɸʅʊʀʏʅʀʁ ʉʇʆʉɯɹ ʊɽʈʄɯʅʆʊɺʆʈɽʅʅʗ ɸʅɻʃɯʁʉʔʂʆɰ 

ʄɽɼʀʏʅʆɰ ʊɽʈʄɯʅʆʃʆɻɯɰ ʗʂ ʇʈʆɹʃɽʄɸ ʇɽʈɽʂʃɸɼʋ 

1042 

206. ʊʨʫʪʷʢ ɯ. ʇ. 

ɽʊʀʄʆʃʆɻɯʏʅɯ ʈʆɿɺɯɼʂʀ ʂʆʈɽʅɯɺ, ʑʆ ʇʆɿʅɸʏɸʖʊʔ 

ʇɯɿʅɸɺɸʃʔʅʋ ɼɯʗʃʔʅɯʉʊʔ ʃʖɼʀʅʀ ɺ ɻɽʈʄɸʅʉʔʂʀʍ 

ʄʆɺɸʍ 

1048 

207. ʏʝʢʘʤʦʚʘ ʂ. ʉ. 

ʅɸɺʏɸʅʅʗ ʋʉʅʆɻʆ ʄʆɺʃɽʅʅʗ ɸʅɻʃɯʁʉʔʂʆɰ ʄʆɺʀ 

ʏɽʈɽɿ ɯʅʊɽʈɸʂʊʀɺʅɯ ʄɽʊʆɼʀ 

1052 

208. ʏʫʣʘʥʦʚʘ ɻ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆʎɽʉʋ ʇʆɹʋɼʆɺʀ ɯ ʉʇʈʀʁʅʗʊʊʗ 

ʈɽʂʆʄɽʅɼɸʎɯʁ ɺʆʆɿ ɼʃʗ ɻʈʆʄɸɼʗʅ ʑʆɼʆ 

1058 
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209. ʐʝʩʪʦʧʘʣ ʉ. ɯ. 

ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʋʃʔʊʀʄɽɼɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ 

ʇɽʈɽʂʃɸɼɸʏɯɺ ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1064 

210. ʐʪʝʧʝʥʢʦ ʆ. ɻ., ʂʨʘʚʯʝʥʢʦ ɸ. ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʈɽɸʃɯɿɸʎɯɰ ʂʈʀʄɯʅɸʃʔʅʆ-ʉʋɼʆɺʆɰ 

ʂɸʈʊʀʅʀ ʉɺɯʊʋ ʋ ʈʆʄɸʅɯ ʊ. ɼʈɸʁɿɽʈɸ çɸʄɽʈʀʂɸʅʉʔʂɸ 

ʊʈɸɻɽɼɯʗè 

1069 

  

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

 

211. ɻʦʥʯʘʨʦʚ ɻ. ʄ. 

ʈɽʃɯɻɯʁʅɸ ɽʊʀʂɸ ʊʈɸʅʉɻʋʄɸʅɯɿʄʋ ɺ ʉʋʏɸʉʅɯʁ 

ʉɺɯʊʆɺɯʁ ʂʋʃʔʊʋʈɯ 

1076 

212. ʂʦʨʦʙʢʘ ɻ. ɸ. 

ʉʄɽʍʆɺʆɽ ʇʆʉʊʀɾɽʅʀɽ ɸɹʉʋʈɼɸ ɺʆɽʅʅʆʁ ɸɻʈɽʉʉʀʀ 

ʇʈʆʊʀɺ ʋʂʈɸʀʅʓ 

1083 

213. ʄʫʨʘʚʡʦʚ ɺ. ʆ. 

ʌɯʃʆʉʆʌɯʗ ɺɯʈʆʉʇʆɺɯɼɸʅʅʗ ʉɸʊɸʅɯɿʄʋ 

1088 

214. ʗʨʦʚʠʮʴʢʘ ʅ. ɸ., ʂʨʘʩʥʽʢʦʚʘ ʂ. ʉ. 

ʉʋʉʇɯʃʔʉʊɺʆ ʉʇʆɾʀɺɸʅʅʗ: ʈʀɿʀʂʀ ʈʆɿɺʀʊʂʋ 

1094 

  

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

215. Danylyuk A. O. 

BRANDING AS A TOOL OF NON-PRICE COMPETITION 

1098 

216. Dergach A. V., Mnatsakanian D. A. 

SOCIAL ENTERPRISE: CHALLENGES AND OPPORTUNITIES 

FOR UKRAINE 

1102 

217. Dubiei Yu. V. 

ECONOMIC POLICY OF PROMOTION OF TECHNICAL AND 

TECHNOLOGICAL DEVELOPMENT 

1105 

218. Liu Siaosiun 

FORMATION OF AN INNOVATIVE SYSTEM OF ENTERPRISE 

STAFF MOTIVATION 

1108 

219. Ovchinnikova O. I., Dobrenka D. V., Maksiutenko Yu. O. 

COMPARATIVE CHARACTERISTICS OF BRITISH AND 

AMERICAN BALANCE SHEETS 

1113 

220. ɸʥʜʨʽʻʥʢʦ ʄ. ʄ., ʇʘʥʯʦʰʥʘ ʊ. ʄ. 

ɿʅɸʏɽʅʅʗ ʆʉʅʆɺʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɺʀʈʆɹʅʀʏʆɰ ɼɯʗʃʔʅʆʉʊɯ ʇɯɼʇʈʀɭʄʉʊɺ 

1118 

221. ɸʥʪʦʥʝʥʢʦ ɺ. ʄ., ʗʥʯʝʥʢʦ ɸ. ɸ. 

ʇʋɹʃɯʏʅɯ ɿɸʂʋʇɯɺʃɯ ɺ ɹʖɼɾɽʊʅʆʄʋ ʇʈʆʎɽʉɯ ɺ ʋʂʈɸɰʅɯ 

1123 

222. ɸʨʝʩʪʝʥʢʦ ʊ. ɺ., ʂʣʽʤʦʚʘ ɸ. ʉ., ɺʽʢʪʦʨʦʚʘ ɺ. ʉ. 

ɯʅʊɽʈʅɽʊ-ʄɸʈʂɽʊʀʅɻ ʗʂ ʉʇʆʉɯɹ ʇʈʆʉʋɺɸʅʅʗ ʊʆɺɸʈɯɺ 

ʅɸ ʈʀʅʂʋ 

1130 
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223. ɹʘʭʤʘʪ ʍ. ʆ. 

ʄɯʉʎɽɺɯ ʇʆɼɸʊʂʀ ʊɸ ɿɹʆʈʀ: ɰʍ ɿʅɸʏɽʅʅʗ ʋ 

ʌʆʈʄʋɺɸʅʅɯ ʄɯʉʎɽɺʀʍ ɹʖɼɾɽʊɯɺ 

1137 

224. ɹʝʩʩʦʥʦʚʘ ɸ. ɺ., ʏʝʨʥʘʪʘ ʊ. ʅ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʆʅʗʊʀʁʅʆɻʆ ɸʇʇɸʈɸʊɸ: ʂɸɼʈʓ ʀ 

ʂɸɼʈʆɺʓʁ ʇʆʊɽʅʎʀɸʃ 

1143 

225. ɹʦʛʦʤʦʣ ɼ. ɭ., ʈʫʜʷʥʦʚʘ ʊ. ʄ. 

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʗʂ ʄɽʊʆɼ 

ɿʅɸʍʆɼɾɽʅʅʗ ʊɸ ɸʅɸʃɯɿʋ ʆʇʊʀʄɸʃʔʅʆɻʆ ʇʃɸʅʋ 

ɺʀʈʆɹʅʀʎʊɺɸ ʇʈʆɼʋʂʎɯɰ 

1148 

226. ɹʦʡʢʦ ɿ. ɺ., ɿʘʩʻʢʽʥʘ ɯ. ɸ. 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊʋʈʀʉʊʀʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʌʈɸʅʎɯɰ 

1154 

227. ɹʦʡʢʦ ɿ. ɺ., ʊʨʝʪʴʷʢʦʚʘ ɺ. ʆ. 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊʋʈʀʉʊʀʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɺ ʏɽʍɯɰ 

1157 

228. ɹʦʨʠʩʦʚʘ ɺ. ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɽʂʆʃʆɻɯʏʅʆɰ ɽʂʆʅʆʄɯʂʀ ɺ ɸɻʈɸʈʅɯʁ 

ʉʌɽʈɯ 

1161 

229. ɹʫʢʩʽʥʘ ɯ. ɺ. 

ʆʎɯʅʂɸ ʏɸʉʊʂʀ ʈʀʅʂʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʈʗɼʋ 

ɯɭʈɸʈʍɯʏʅʆ ʇʆʉʃɯɼʆɺʅʀʍ ɼɯʁ 

1168 

230. ɺʘʩʠʣʴʢʦʚʩʴʢʘ ʂ., ɻʦʥʯʘʨʝʥʢʦ ɯ. ʄ. 

ʉʊʈɸʊɽɻɯɰ ʇʆʉʀʃɽʅʅʗ ʂʆʅʂʋʈɽʅʊʅʀʍ ʇɽʈɽɺɸɻ 

ʇɯɼʇʈʀɭʄʉʊɺɸ ʅɸ ʄɯɾʅɸʈʆɼʅʆʄʋ ʈʀʅʂʋ 

1171 

231. ɺʘʪʘʤʘʥʶʢ-ɿʝʣʽʥʩʴʢʘ ʋ. ɿ., ʉʢʠʜʘʥ ʋ. ɯ. 

ɺʀʈɯʐɽʅʅʗ ʇʈʆɹʃɽʄ ʋ ʉʌɽʈɯ ʂɸɿʅɸʏɽʁʉʔʂʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʄɯʉʎɽɺʀʍ ɹʖɼɾɽʊɯɺ ɿɸ ɺʀɼɸʊʂɸʄʀ 

1174 

232. ɻʘʨʤʘʪʶʢ ʆ. ʆ., ɹʨʠʢʩʘ ɺ. ɸ., ʌʽʣʠʢ ɸ. ɺ. 

ɺʀɿʅɸʏɽʅʅʗ ʆʉʅʆɺʅʀʍ ɿɸʉɸɼ ɼɯʗʃʔʅʆʉʊɯ ʆʈɻɸʅɯɺ 

ʄɯʉʎɽɺʆɻʆ ʉɸʄʆɺʈʗɼʋɺɸʅʅʗ ʗʂ ɺɸɾʃʀɺʀʍ 

ʉʂʃɸɼʆɺʀʍ ʇʋɹʃɯʏʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɺ ʋʂʈɸɰʅɯ 

1179 

233. ɻʥʠʧ ʅ. ʆ., ʂʫʯʫʛʫʨʘ ʄ. ʆ. 

ʄɽʊʆɼʀʏʅʀʁ ʇɯɼʍɯɼ ʑʆɼʆ ʆʎɯʅʂʀ ʌɯʅɸʅʉʆɺʆɻʆ 

ʉʊɸʅʋ ʉʊʈɸʍʆɺʆɰ ʂʆʄʇɸʅɯɰ 

1185 

234. ɻʦʨʜʽʻʥʢʦ ɯ. ɺ. 

ʇɯɼʊʈʀʄʂɸ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɺ ɽʇɯɼɽʄɯʏʅɯʁ ʉʀʊʋɸʎɯɰ 

ʅɸ ɹɸɿɯ ʂʆɻʅɯʊʀɺʅʆɰ ʄʆɼɽʃɯ 

1192 

235. ɼʦʚʛʘ ʅ. ɯ., ʎʝʛʝʣʠʢ ɻ. ɻ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ʇʆʉʃɯɼʆɺʅʆɻʆ ɺɺɽɼɽʅʅʗ 

ʆɹʄɽɾɽʅʔ ɼʃʗ ʈʆɿɺôʗɿʋɺɸʅʅʗ ɼɺʆʂʈʀʊɽʈɯɸʃʔʅʆɰ 

ɿɸɼɸʏɯ ʇʃɸʅʋɺɸʅʅʗ ɺʀʈʆɹʅʀʎʊɺɸ 

1199 

236. ɭʨʘʥʢʽʥ ʆ. ʆ., ʂʦʨʯʦʤʥʘ ʂ. ɺ. 

ʑʆɼʆ ʌʆʈʄʋɺɸʅʅʗ ʉʊʈɸʊɽɻɯʏʅʀʍ ʆʈɯɭʅʊʀʈɯɺ 

ʇɽʈɽʈʆɹʅʆɰ ɻɸʃʋɿɯ ʊɺɸʈʀʅʅʀʎʊɺɸ ɺ ʋʂʈɸɰʅɯ 

1203 

237. ɿʘʻʮʴ ɺ. ʉ., ɻʫʨʽʥʘ ʅ. ɺ. 

ɽʂʆʅʆʄɯʏʅɸ ʉʋʊʅɯʉʊʔ ɺʀʊʈɸʊ ʊɸ ɰʍ ʈʆʃʔ ʋ ʉʀʉʊɽʄɯ 

1211 
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ʋʇʈɸɺʃɯʅʅʗ ɼɯʗʃʔʅɯʉʊʖ ʇɯɼʇʈʀɭʄʉʊɺ 

238. ɿʫʙʽʣʝʚʠʯ ʉ. ʗ., ʗʨʦʱʫʢ ɸ. ʉ. 

ʆɿʅɸʂʀ ɻʆʊʆɺʅʆʉʊɯ ʇʈʆʌɽʉɯɰ ɹʋʍɻɸʃʊɽʈɸ ɼʆ 

ʄɸʁɹʋʊʅʔʆɻʆ 

1215 

239. ɯʟʤʘʡʣʦʚʘ ʅ., ʉʢʚʦʨʮʦʚʘ ʉ. 

ɺʇʃʀɺ ʂʆʈʆʅʆʂʈʀɿʀ ʅɸ ʈɽɿʋʃʔʊɸʊʀ ʈʆɹʆʊʀ ʇɸʊ 

çɸʈʉɽʃʆʈ ʄɯʊʊɸʃ ʂʈʀɺʀʁ ʈɯɻè ɿɸ 9 ʄɯʉʗʎɯɺ 2020 ʈʆʂʋ 

1220 

240. ɯʟʤʘʡʣʦʚʘ ʅ., ʉʢʚʦʨʮʦʚʘ ʉ. 

ʉʆʎɯɸʃʔʅɽ ʇɸʈʊʅɽʈʉʊɺʆ ʇɸʊ çɸʈʉɽʃʆʈʄɯʊʊɸʃ ʂʈʀɺʀʁ 

ʈɯɻè ɿ ʄɯʉʊʆʄ ʊɸ ʄɯʉʎɽɺʀʄʀ ɻʈʆʄɸɼɸʄʀ 

1224 

241. ʂʘʟʠʤʠʨ ʗ. ɺ. 

ʉʋʏɸʉʅɯ ɯʅʊɽʈʅɽʊ-ʊɽʍʅʆʃʆɻɯɰ ɺ ʄɸʈʂɽʊʀʅɻʋ 

1229 

242. ʂʘʯʫʣʘ ʉ. ɺ., ʆʚʯʘʨʦʚʘ ʂ. ʉ. 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʄʇʃɽʂʉʅʆɰ ʆʎɯʅʂʀ ʌɯʅɸʅʉʆɺʆɻʆ 

ʉʊɸʅʋ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

1235 

243. ʂʦʣʦʤʽʻʮʴ ɸ. ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʎɯʃʔʆɺʆɰ ɸʋɼʀʊʆʈɯɰ ʉʇʆɾʀɺɸʏɯɺ ʇʈʆ ʇʈʆɼʋʂʎɯʖ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

1241 

244. ʂʦʨʥʝʣʶʢ ʆ. ɸ., ɻʨʦʤ ɯ. ʄ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʈʀʇʊʆɺɸʃʖʊʀ ʋ ɹɯʈɾʆɺʆʄʋ 

ʊʈɽʁɼʀʅɻʋ 

1246 

245. ʂʦʩʪʶʢ ʋ. ɿ., ɼʦʚʛʘʥʠʯ ʄ. ɸ. 

ʉʋʏɸʉʅʀʁ ʈʆɿɺʀʊʆʂ ʊɸ ɼɽʈɾɸɺʅɸ ʇɯɼʊʈʀʄʂɸ 

ʄɸʃʆɻʆ ʇɯɼʇʈʀɭʄʅʀʎʊɺɸ 

1251 

246. ʂʨʘʚʮʦʚ ʉ. ʉ., ɼʷʜʶʢ ɼ. ɼ. 

ʋʇʈɸɺʃɯʅʅʗ ʊʋʈʀʉʊʀʏʅʀʄ ʇɯɼʇʈʀɭʄʉʊɺʆʄ 

ɺɯɼʇʆɺɯɼʅʆ ɼʆ ɺʀʄʆɻ ʉʋʉʇɯʃʔʉʊɺɸ ʄʈɯʁ 

1258 

247. ʂʫʜʝʣʴʩʴʢʠʡ ɺ. ɽ., ɻʦʣʦʚʘʰʦʚʘ ɼ. ʄ. 

ʉʇɯʃʔʅɯ ʊɸ ɺɯɼʄɯʅʅɯ ʈʀʉʀ ʇɯɼʇʈʀɭʄʉʊɺɸ ʊɸ 

ʇɯɼʇʈʀɭʄʅʀʎʊɺɸ 

1266 

248. ʂʫʭʘʨʩʢʘʷ ʅ. ɸ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʈɸɿɺʀʊʀʀ ʏɽʃʆɺɽʏɽʉʂʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ɺ 

ʋʂʈɸʀʅɽ 

1271 

249. ʃʘʟʝʙʥʠʢ ʖ. ʆ., ʇʦʧʦʚʘ ɸ. ɺ. 

ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ʉʊɸʊʀʉʊʀʏʅʆɻʆ ɺʀɺʏɽʅʅʗ 

ɺʇʃʀɺʋ COVID-19 ʅɸ ʉʊɸʅ ʃɯʉʆɺʆɻʆ ʉɽʂʊʆʈʋ ɺ ʋʂʈɸɰʅɯ 

ʊɸ ʉɺɯʊɯ 

1274 

250. ʃʷʰʝʥʢʦ ɺ. ɯ., ʊʨʫʰʢʽʥʘ ʅ. ɺ. 

ʊʈɸʅʉʇʆʈʊʅʆ-ʃʆɻɯʉʊʀʏʅʀʁ ʂʃɸʉʊɽʈ ʗʂ ʉʊʈɸʊɽɻɯʏʅʀʁ 

ɯʅʉʊʀʊʋʊ ɿɹɸʃɸʅʉʆɺɸʅʆɻʆ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ 

ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

1279 

251. ʄʘʩʶʢ ʖ. ɺ., ʅʽʢʦʣʘʻʥʢʦ ɸ. ɺ. 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʋʇʈɸɺʃɯʅʅʗ ʌɯʅɸʅʉʋɺɸʅʅʗʄ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ ɿɸ ʈɸʍʋʅʆʂ 

1287 
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ɺʃɸʉʅʆɻʆ ʂɸʇɯʊɸʃʋ 

252. ʄʠʢʦʣʘʡʯʫʢ ɯ. ʇ., ʅʘʛʦʨʥʘ ʇ. ʄ., ʏʘʧʣʷ ɸ. ʆ. 

HR-ʄɸʈʂɽʊʀʅɻ: ʉʋʏɸʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʇʈɸʂʊʀʂɸ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɺ ɹɯɿʅɽʉɯ 

1293 

253. ʅʘʟʘʨʢʝʚʠʯ ɯ. ɹ., ɺʘʩʠʣʴʢʽʚ ɹ. ʃ. 

ʉʊʈʋʂʊʋʈʅʀʁ ɹɸɿʀʉ ɯʂʊ-ʉɽʂʊʆʈʋ ɺ ʋʂʈɸɰʅɯ 

1298 

254. ʅʘʫʤʦʚʘ ʄ. ɸ., ɻʦʥʯʘʨʫʢ ɼ. ʆ. 

ɸʉʇɽʂʊʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ɺ ɹɯɿʅɽʉɯ 

1301 

255. ʇʘʜʝʥʢʦ ɭ. ʆ., ʉʘʜʦʚʥʠʢ ʆ. ɺ. 

ɸʅɸʃɯɿ ʊɸ ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʈʀʅʂʋ ʄôʗʉɸ ʇʊʀʎɯ ʊɸ 

ʗɭʎʔ ɺ ʋʂʈɸɰʅɯ 

1306 

256. ʇʘʨʭʦʤʝʥʢʦ ʉ. ɻ., ʍʦʨʦʟʷʥ ɽ. ʊ., ɹʫʨʷ ɸ. ʆ. 

ɯʅɺɽʉʊʀʎɯʁʅʀʁ ʇʆʈʊʌɽʃʔ ɹɸʅʂʋ ʊɸ ʁʆɻʆ 

ʂʃɸʉʀʌɯʂɸʎɯʗ 

1311 

257. ʇʝʥʶʢ ɺ. ʆ. 

ʇʈʆ ʉʊʀʄʋʃʖɺɸʅʅʗ ɺʀɺʏɽʅʅʗ ɽʂʆʅʆʄɯʏʅʀʍ 

ɼʀʉʎʀʇʃɯʅ 

1317 

258. ʇʨʦʢʦʧʝʥʢʦ ʂ. ʆ. 

ʈɸʍʋʅʆʂ ʄɸʊɽʈɯɸʃʔʅʀʍ ʇʆʊʆʂɯɺ ʗʂ ʉʂʃɸɼʆɺɸ 

ɽʂʆʃʆɻɯʏʅʆɻʆ ʆɹʃɯʂʋ 

1322 

259. ʈʝʟʥʽʯʝʥʢʦ ɸ. ʆ. 

ʆʉʅʆɺʅɯ ʈɽʁʊʀʅɻʀ ʇʈʆɺɯɼʅʀʍ ʊʖʊʖʅʆɺʀʍ ʂʆʄʇɸʅɯʁ 

ʉɺɯʊʋ 

1330 

260. ʈʦʤʘʥʦʚʩʴʢʘ ʖ. ɸ., ʏʘʡʢʫʥ ʃ. ʉ. 

ʈɯɺɽʅʔ ɹɽɿʈʆɹɯʊʊʗ ɺ ʋʂʈɸɰʅɯ ɺ ʋʄʆɺɸʍ ʇɸʅɼɽʄɯɰ 

COVID-19 

1337 

261. ʉʝʨʙʽʥʝʥʢʦ ʅ. ɺ., ʌʨʦʣʦʚ ɺ. ʄ. 

ʌɸʂʊʆʈʀ ʌʆʈʄʋɺɸʅʅʗ ʂʆʅʂʋʈɽʅʊʆʉʇʈʆʄʆɾʅʆʉʊɯ 

ʉʌɽʈʀ ʉɸʅɸʊʆʈʅʆ - ʂʋʈʆʈʊʅʀʍ ʇʆʉʃʋɻ ʈɽɻɯʆʅʋ 

1343 

262. ʉʪʝʬʘʰʠʥʘ ʖ., ɻʦʥʯʘʨʝʥʢʦ ɯ. ʄ. 

ʏʀʅʅʀʂʀ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ɺ ʉʀʉʊɽʄʀ 

ʉʊʈɸʊɽɻɯʏʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺʆʄ 

1347 

263. ʉʫʢ ʇ. ʃ., ʂʨʠʚʦʨʦʪ ʆ. ɻ. 

ʈʆɿʇʆɼɯʃ ɺʀʊʈɸʊ ʄɸʁɹʋʊʅɯʍ ʇɽʈɯʆɼɯɺ ʄɽʊʆɼʆʄ ʅɸ 

ʆʉʅʆɺɯ ɼʆʍʆɼʋ 

1351 

264. ʊʠʤʦʰʝʥʢʦ ʆ. ɺ., ʂʦʮʶʙʽʚʩʴʢʘ ʂ. ɯ. 

COVID-19 ʗʂ ʂɸʊɸʃɯɿɸʊʆʈ ʇʈʀʉʂʆʈɽʅʅʗ ɼɯɼɾɯʊɸʃɯɿɸʎɯɰ 

1356 

265. ʊʦʚʩʪʝʥʢʦ ɯ. ɯ. 

ʉʋʏɸʉʅɯ ʇʈɸʂʊʀʂʀ ʄɽʅɽɼɾʄɽʅʊʋ ʄɸʊɽʈɯɸʃʔʅʆ-

ʊɽʍʅɯʏʅʀʄʀ ɸʂʊʀɺɸʄʀ ʇɯɼʇʈʀɭʄʉʊɺɸ ɺ ʈʀʅʂʆɺʀʍ 

ʋʄʆɺɸʍ 

1362 

266. ʌʽʣʽʧʢʦʚʩʴʢʘ ʃ. ʆ., ʇʨʠʭʦʜʴʢʦ ɼ. ɯ. 

ʈʆʃʔ ʄʆʅɯʊʆʈʀʅɻʋ ʉʊɸʅʋ ʇɯɼʇʈʀɭʄʉʊɺɸ ʑʆɼʆ 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ 

1366 
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267. ʌʨʦʣʦʚ ɼ. ʂ. 

ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɯʅʉʊʀʊʋʎɯɸʃɯɿɸʎɯɰ 

ɯʅʅʆɺɸʎɯʁʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ɺ ʋʄʆɺɸʍ ɻʃʆɹɸʃɯɿɸʎɯɰ 

1369 

268. ʌʨʫʥʟʘ ʉ. ɸ. 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʉɺɯʊʆɺʆɰ 

ɽʂʆʅʆʄɯʂʀ ʇɯɼ ɺʇʃʀɺʆʄ ʇɸʅɼɽʄɯɰ COVID- 19 

1374 

269. ʏʝʤʯʠʢʘʣʝʥʢʦ ʈ. ɸ., ʊʝʨʝʥʪʴʻʚ ʂ. ɺ. 

ʋʇʈɸɺʃɯʅʅʗ ɸʂʊʀɺɸʄʀ ʊɸ ʇɸʉʀɺɸʄʀ ɺɯʊʏʀɿʅʗʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ: ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɰʍ 

ɺʀʈɯʐɽʅʅʗ 

1379 

270. ʏʫʪ ʄ. ɸ., ɯʣʴʯʫʢ ɺ. ʇ. 

ʇʆɹʋɼʆɺɸ ʉʀʉʊɽʄʀ ɹʖɼɾɽʊɯɺ ʇʈʀ ɺʇʈʆɺɸɼɾɽʅʅɯ 

ɺɸʈʊɯʉʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ʌɯʅɸʅʉɸʄʀ 

ʇɯɼʇʈʀɭʄʉʊɺ 

1386 

271. ʐʢʫʨʝʥʢʦ ʉ. ɺ., ɹʦʣʷʢ ɯ. ʄ., ʇʘʨʭʦʤʝʥʢʦ ʉ. ɻ. 

ʂʃɸʉʀʏʅɯ ɹɸʅʂʀ ʊɸ FINTECH-ʂʆʄʇɸʅɯɰ: ʂʆʅʂʋʈɽʅʊʀ 

ʏʀ ʉʆʖɿʅʀʂʀ? 

1391 

  

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

272. ɹʽʣʽʯʝʥʢʦ ɺ. ɺ. 

ɺɸɾʃʀɺɽ ɿʅɸʏɽʅʅʗ ɺʆɻʅɽʇɸʃʔʅʆɰ ɿɹʈʆɰ, ɸ ʉɸʄɽ 

ɺɯʃʔʅɽ ɺʆʃʆɼɯʅʅʗ ʅɽʖ ɺ ɼɯʗʃʔʅʆʉʊɯ ʇʆʃɯʎɽʁʉʔʂʀʍ 

1395 

273. ɹʽʣʽʯʝʥʢʦ ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʇɽʎɯɸʃʔʅʀʍ ɿɸʉʆɹɯɺ ʇʈɸʎɯɺʅʀʂɸʄʀ 

ʅɸʎɯʆʅɸʃʔʅʆɰ ʇʆʃɯʎɯɰ ʋʂʈɸɰʅʀ: ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ 

1399 

274. ɹʨʫʜʴʢʦ ʆ. ʃ., ʌʝʜʶʢ ɸ. ɺ. 

ʇʀʊɸʅʅʗ ʂʆʄʇôʖʊɽʈʅʆɰ ʂɯɹɽʈɹɽɿʇɽʂʀ ʋ ʉɺɯʊɯ 

ʖʈʀʉʇʈʋɼɽʅʎɯɰ 

1403 

275. ɼʠʙʽʥʘ ʃ. ʆ. 

ʈʆʃʔ ʖʈʀɼʀʏʅʀʍ ʂʃɯʅɯʂ ɼʃʗ ʉʊʋɼɽʅʊɯɺ ʇʈʀ ʅɸɼɸʅʅɯ 

ɹɽɿʆʇʃɸʊʅʆɰ ʇʈɸɺʆɺʆɰ ɼʆʇʆʄʆɻʀ 

1408 

276. ɼʫʜʘ ɭ. ɺ., ʃʘʥʪʫʭ ɯ. ʉ. 

ʇʈʆʌɯʃɸʂʊʀʂɸ ɼʀʊʗʏʆɰ ɿʃʆʏʀʅʅʆʉʊɯ: ʇʈɸʂʊʀʏʅɯ 

ʇʆʈɸɼʀ 

1412 

277. ʂʦʧʪʷʻʚʘ ɸ. ʖ. 

ʄɯɾʅɸʈʆɼʅʆ-ʇʈɸɺʆɺɯ ʅɸʉʃɯɼʂʀ ɸʅɽʂʉɯɰ ʂʈʀʄʋ 

1416 

278. ʂʫʣʘʢ ʅ. ɺ., ʍʫʩʝʡʥʦʚ ʍʫʩʝʡʥ ɸʬʛʘʥ ʦʛʣʠ 

ʇʈʆʎɽɼʋʈɸ ʋʂʃɸɼɽʅʅʗ ʊʈʋɼʆɺʆɻʆ ɼʆɻʆɺʆʈʋ 

1424 

279. ʃʘʟʘʨʻʚʘ ʗ. ɸ., ʗʨʦʰʝʥʢʦ ɸ. ʉ. 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʅɸɼɸʅʅʗ ʇʈɸʎɯɺʅʀʂʆɺɯ ʊɺʆʈʏʆɰ 

ɺɯɼʇʋʉʊʂʀ ʊɸ ɺɯɼʇʋʉʊʂʀ ʋ ɿɺôʗɿʂʋ ɯɿ ʅɸɺʏɸʅʅʗʄ 

ɺɯɼʇʆɺɯɼʅʆ ɼʆ ɿɸʂʆʅʆɼɸɺʏʆɰ ɹɸɿʀ 

1429 

280. ʃʘʥʪʫʭ ɯ. ʉ., ɹʝʟʨʽʜʥʘ ʅ. ʆ. 

ʂʆʄʋʅɯʂɸʊʀɺʅɸ ʂʋʃʔʊʋʈɸ, ʗʂ ʉʂʃɸɼʆɺɸ ʇʈʆʌɽʉɯʁʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ʇʈɸʎɯɺʅʀʂɯɺ ʇʈɸɺʆʆʍʆʈʆʅʅʀʍ ʆʈɻɸʅɯɺ 

1432 
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281. ʃʘʥʪʫʭ ɯ. ʉ., ɹʠʯʝʥʢʦ ɸ. ʉ. 

çɹʋʃɯʅɻè ʊɸ çʄʆɹɯʅɻè ʇʆʅʗʊʊʗ ʊɸ ɿɸɻɸʃʔʅɸ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

1436 

282. ʄʠʨʦʥʶʢ ʉ., ʃʘʟʘʨʻʚʘ ʗ. 

ʇʆʃɯʎɽʁʉʔʂɽ ʇɯʂʃʋɺɸʅʅʗ ʏɽʈɽɿ ʇʈʀɿʄʋ ʊɸʂʊʀʏʅʆɰ ʊɸ 

ʇʉʀʍʆʃʆɻɯʏʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʇʈɸʎɯɺʅʀʂɸ ʇʆʃɯʎɯɰ 

1439 

283. ʇʽʚʝʥʴ ɹ. ʆ., ʉʝʥʯʝʥʢʦ ʅ. ʄ. 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 
 

ʋʈʆɾɸʁʅɯʉʊʔ ɻɯɹʈʀɼɯɺ ʆɻɯʈʂɸ ʅɸ ʄɸʃʆʆɹôɭʄʅɯʁ 

ɻɯɼʈʆʇʆʅɯʎɯ ʋ ɿʀʄʆɺʆ-ɺɽʉʅʗʅɯʁ ʂʋʃʔʊʋʈɯ 

 

ɺʘʡʜʘ ʗʨʦʩʣʘʚ ʇʝʪʨʦʚʠʯ,  

ʤʘʛʽʩʪʨ, 

ʉʘʜʦʚʩʴʢʘ ʅʘʜʽʷ ʇʝʪʨʽʚʥʘ, 

ʇʦʧʦʚʠʯ ɻʘʣʠʥʘ ɹʦʛʜʘʥʽʚʥʘ, 

ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪʠ 

ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʦʛʽʨʦʢ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ. ʁʦʛʦ ʧʣʦʜʠ ʤʘʶʪʴ ʚʽʜʤʽʥʥʽ ʩʤʘʢʦʚʽ, 

ʜʽʻʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʤʽʩʪʷʪʴʩʷ ʙʽʣʢʠ, ʡʦʜ, ʛʣʶʢʦʟʘ, 

ʬʨʫʢʪʦʟʘ, ʘʨʦʤʘʪʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʚʽʪʘʤʽʥʠ ɺ1, ɺ2, ɺ6, ʈʈ, ʉ, ʢʘʨʦʪʠʥ, 

ʧʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ʆʛʽʨʦʢ ʚʠʨʦʱʫʶʪʴ ʥʘ ʚʝʣʠʢʠʭ 

ʧʣʦʱʘʭ ʷʢ ʫ ʚʽʜʢʨʠʪʦʤʫ, ʪʘʢ ʽ ʚ ʟʘʢʨʠʪʦʤʫ ˇʨʫʥʪʽ. ɿʘ ʟʘʡʤʘʥʠʤʠ ʧʣʦʱʘʤʠ ʪʘ 

ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʟʘʢʨʠʪʦʤʫ ˇʨʫʥʪʽ ʮʷ ʢʫʣʴʪʫʨʘ ʻ ʧʨʦʚʽʜʥʦʶ. ʆʛʽʨʦʢ 

ʚʠʨʦʱʫʶʪʴ ʫ ʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʩʧʦʨʫʜʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʉʪʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʚʽʪʣʦʚʠʤʠ ʪʘ ʽʥʰʠʤʠ ʟʦʥʘʣʴʥʠʤʠ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ 

ʫʤʦʚʘʤʠ. ʅʘʨʘʟʽ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʽʜ ʦʛʽʨʢʦʤ ʫ ʩʧʦʨʫʜʘʭ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2,5 ʪʠʩ. ʛʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʛʽʨʢʽʚ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤ. ɺʠʨʽʰʠʪʠ ʮʶ 

ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ: ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʽʜ 

ʢʫʣʴʪʫʨʦʶ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʛʽʙʨʠʜʽʚ. ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʚʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʽʙʨʠʜʽʚ ʦʛʽʨʢʘ 

ʛʦʣʣʘʥʜʩʴʢʦʾ ʩʝʣʝʢʮʽʾ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʙʽʣʴʰ ʫʨʦʞʘʡʥʦʛʦ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʊʆɺ çʄʝʨʩʽ 

ʌʘʨʤè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʠʟʠʥʥʽʡ ʟʦʥʽ ɿʘʢʘʨʧʘʪʪʷ ʧʦʙʣʠʟʫ ʋʞʛʦʨʦʜʘ. ʆʛʽʨʦʢ 

ʚʠʨʦʱʫʚʘʣʠ ʫ 2-ʭ ʧʣʽʚʢʦʚʠʭ ʪʝʧʣʠʮʷʭ, ʧʣʦʱʘ ʢʦʞʥʦʾ ï 0,25 ʛʘ. ɼʦʩʣʽʜʞʫʚʘʣʠ 

ʜʚʘ ʛʽʙʨʠʜʠ: ʃʝʥʘʨʘ F1 (ʈʽʽʢ ʎʚʘʘʥ) ʪʘ ɹʡʦʨʥ F1 (ɽʥʟʘ ɿʘʜʝʥ). 

ʃʝʥʘʨʘ F1 ï ʨʘʥʥʴʦʩʪʠʛʣʠʡ ʧʘʨʪʝʥʦʢʘʨʧʽʯʥʠʡ ʛʽʙʨʠʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʧʣʽʚʢʦʚʠʭ ʽ ʩʢʣʷʥʠʭ ʪʝʧʣʠʮʷʭ ʫ ʧʝʨʰʽʡ ʽ ʜʨʫʛʽʡ ʢʫʣʴʪʫʨʦʟʤʽʥʽ. 

ʈʦʩʣʠʥʘ ʚʽʜʢʨʠʪʘ, ʢʦʤʧʘʢʪʥʘ, ʬʦʨʤʫʻ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʟ ʭʦʨʦʰʦʶ 

ʨʝʛʝʥʝʨʘʮʽʻʶ. ʇʣʦʜʠ ʤʘʶʪʴ ʪʝʤʥʦ-ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʯʫʜʦʚʽ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ ʽ 

ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ, ʙʝʟ ʛʽʨʢʦʪʠ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʧʣʦʜʫ ʜʦ ʪʦʚʱʠʥʠ 

(ʜʽʘʤʝʪʨʫ) ï 3,2ï3,3 : 1. 

ɹʡʦʨʥ F1 ï ʧʘʨʪʝʥʦʢʘʨʧʽʯʥʠʡ ʛʽʙʨʠʜ ʜʣʷ ʚʝʩʥʷʥʦʾ, ʣʽʪʥʴʦʾ ʪʘ ʦʩʽʥʥʴʦʾ 

ʢʫʣʴʪʫʨʦʟʤʽʥʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʧʣʽʚʢʦʚʠʭ ʪʝʧʣʠʮʷʭ. ʇʣʦʜʠ 

ʢʨʫʧʥʦʛʦʨʙʢʫʚʘʪʽ, ʟ ʛʫʩʪʠʤʠ ʰʠʧʘʤʠ. ʉʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʧʣʦʜʫ ï 10ï12 ʩʤ, 

ʜʽʘʤʝʪʨ ï 3,0ï3,5 ʩʤ. ʋ ʦʜʥʽʡ ʣʠʩʪʢʦʚʽʡ ʧʘʟʫʩʽ ʬʦʨʤʫʻʪʴʩʷ ʧʦ 3ï5 ʧʣʦʜʽʚ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʧʣʦʜʫ ʜʦ ʜʽʘʤʝʪʨʫ ï 3,1 : 1. ʉʪʨʝʩʦʩʪʽʡʢʠʡ, 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʪʽʡʢʠʡ ʜʦ ʭʚʦʨʦʙ: Ccu, CMV / CVYV / Px. 

ʇʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 2019ï2020 ʨʦʢʘʭ. ʆʩʢʽʣʴʢʠ ʛʽʙʨʠʜ ʃʝʥʘʨʘ F1 

ʚʠʨʦʱʫʚʘʚʩʷ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʫʞʝ ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʽ ʜʦʙʨʝ ʩʝʙʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ, ʪʦ ʡʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ ʟʘ ʩʪʘʥʜʘʨʪ. ɻʽʙʨʠʜ ɹʡʦʨʥ F1 ʧʦʯʘʣʠ 

ʚʠʨʦʱʫʚʘʪʠ ʽʟ 2019 ʨʦʢʫ. ʆʙʠʜʚʘ ʛʽʙʨʠʜʠ ʚʠʨʦʱʫʚʘʣʠ ʫ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʽʡ 

ʢʫʣʴʪʫʨʦʟʤʽʥʽ ʥʘ ʤʽʥʝʨʘʣʴʥʽʡ ʚʘʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʫ ʨʦʩʣʠʥ 

ʟ ʦʜʥʦʯʘʩʥʦʶ ʧʦʜʘʯʝʶ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ. ʉʢʣʘʜ 

ʧʦʞʠʚʥʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜʨʽʟʥʷʚʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʥʦʚʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʘ ʢʠʩʣʦʪʥʽʩʪʴ ʡʦʛʦ ʪʝʞ ʙʫʣʠ ʨʽʟʥʠʤʠ. ʊʘʢ, ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʩʘʜʠ ɽʉ ʨʦʟʯʠʥʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 1,6ï1,9, ʨʅ ʥʘ ʨʽʚʥʽ 5,5ï5,7. ɼʦ ʧʦʯʘʪʢʫ 

ʧʣʦʜʦʥʦʰʝʥʥʷ ɽʉ ʨʦʟʯʠʥʫ ʟʙʽʣʴʰʫʚʘʣʠ ʜʦ 2,0ï2,2, ʘ ʢʠʩʣʦʪʥʽʩʪʴ ʙʫʣʘ ʤʘʡʞʝ ʥʘ 

ʪʦʤʫ ʞ ʨʽʚʥʽ ï 5,5ï5,9. ʋ ʧʝʨʽʦʜ ʤʘʩʦʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʥʷ ɽʉ ʧʦʞʠʚʥʦʛʦ 

ʨʦʟʯʠʥʫ ʧʽʜʥʽʤʘʣʠ ʜʦ 2,1ï2,5, ʨʅ ï 5,8ï6,0. 

ʇʦʩʽʚ ʥʘʩʽʥʥʷ ʦʛʽʨʢʘ ʥʘ ʨʦʟʩʘʜʫ ʧʨʦʚʦʜʠʣʠ (ʚ ʦʙʠʜʚʘ ʨʦʢʠ) ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ 

ʩʽʯʥʷ (ʃʝʥʘʨʘ F1) ʪʘ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʣʶʪʦʛʦ (ɹʡʦʨʥ F1). ɺʽʜʤʽʯʘʣʠ ʧʦʷʚʫ ʤʘʩʦʚʠʭ 
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ʩʭʦʜʽʚ, ʜʘʪʫ ʨʦʟʩʪʘʚʣʷʥʥʷ ʢʫʙʠʢʽʚ ʟ ʤʦʣʦʜʦʶ ʨʦʟʩʘʜʦʶ, ʜʘʪʫ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ 

ʨʦʟʩʘʜʠ ʥʘ ʤʽʥʝʨʘʣʴʥʽ ʤʘʪʠ, ʮʚʽʪʽʥʥʷ, ʧʝʨʰʠʡ ʟʙʽʨ ʪʘ ʟʘʢʽʥʯʝʥʥʷ ʧʣʦʜʦʥʦʰʝʥʥʷ 

(ʟʘʢʽʥʯʝʥʥʷ ʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʠ). 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʟʩʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʙʠʢʠ ʟ ʤʽʥʝʨʘʣʴʥʦʾ ʚʘʪʠ 

çPlantop by Grodanè ʨʦʟʤʽʨʦʤ 10Ĭ10Ĭ6,5 ʩʤ. ʉʬʦʨʤʦʚʘʥʫ ʨʦʟʩʘʜʫ ʚʠʩʘʜʞʫʚʘʣʠ 

ʥʘ ʤʽʥʝʨʘʣʴʥʽ ʤʘʪʠ çGrodan Prestigeè ʨʦʟʤʽʨʦʤ 100Ĭ20Ĭ7,5 ʩʤ. ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ 

ʩʢʣʘʜʘʣʘ 140 ʩʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ï 25 ʩʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʽʨʤ ï ʦʨʠʛʽʥʘʪʦʨʽʚ 

ʥʘʩʽʥʥʷ. ʆʩʢʽʣʴʢʠ ʧʝʨʽʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʦʛʽʨʢʽʚ ʢʦʨʥʽʰʦʥʥʦʛʦ ʪʠʧʫ ʥʝʪʨʠʚʘʣʠʡ, 

ʪʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚʨʦʞʘʶ ʟʙʠʨʘʶʪʴ ʽʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʪʝʙʣʘ. ʎʝʥʪʨʘʣʴʥʝ ʩʪʝʙʣʦ 

ʚʝʣʠ ʚʽʜ ʰʧʘʣʝʨʠ ʙʝʟ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ, ʚʠʜʘʣʷʶʯʠ ʚʩʽ ʟʘʚôʷʟʽ ʫ ʧʝʨʰʠʭ ʤʽʞʚʫʟʣʷʭ 

ʜʦ ʚʠʩʦʪʠ 50 ʩʤ. ʅʘʜʘʣʽ ʢʽʣʴʢʽʩʪʴ ʟʘʚôʷʟʝʡ ʥʝ ʥʦʨʤʫʚʘʣʠ. ɻʦʣʦʚʥʠʡ ʧʘʛʽʥ 

ʧʨʠʱʠʧʫʚʘʣʠ ʧʽʜ ʚʝʨʭʥʴʦʶ ʰʧʘʣʝʨʦʶ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʨʦʩʣʠʥʽ 2ï3 ʙʽʯʥʽ ʧʘʛʦʥʠ, 

ʷʢʽ ʨʦʟʚʦʜʠʣʠ ʧʦ ʰʧʘʣʝʨʽ. ʇʘʛʦʥʠ 1-ʛʦ ʪʘ 2-ʛʦ ʧʦʨʷʜʢʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ 

ʨʦʩʣʠʥʽ, ʧʨʠʱʠʧʫʚʘʣʠ ʥʘʜ 4-ʤ ʣʠʩʪʢʦʤ. ʂʽʣʴʢʽʩʪʴ ʟʘʚôʷʟʝʡ ʥʘ ʙʽʯʥʠʭ ʧʘʛʦʥʘʭ ʥʝ 

ʥʦʨʤʫʚʘʣʠ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʚôʷʟʝʡ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʫ 

ʢʦʞʥʽʡ ʣʠʩʪʢʦʚʽʡ ʧʘʟʫʩʽ ʢʦʨʥʽʰʦʥʽʚ, ʥʘʜʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ, ʦʩʢʽʣʴʢʠ ʩʬʦʨʤʦʚʘʥʽ 

ʟʘʚôʷʟʽ ʻ ʤʽʮʥʠʤʠ, ʟ ʚʠʩʦʢʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʣʠʚʫ ʧʣʦʜʫ ʽ ʤʝʥʰʠʤ 

ʫʨʘʞʝʥʥʷʤ ʛʨʠʙʥʠʤʠ ʭʚʦʨʦʙʘʤʠ. 

ɿʙʽʨ ʫʨʦʞʘʶ ʟ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʧʨʦʚʦʜʠʣʠ ʱʦʜʥʷ. ɿʽʙʨʘʥʽ ʧʣʦʜʠ ʩʦʨʪʫʚʘʣʠ 

ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʽ ʥʝʩʪʘʥʜʘʨʪʥʽ. ɼʦ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʥʦʩʠʣʠ ʧʣʦʜʠ ʜʦʚʞʠʥʦʶ 11ï 

12 ʩʤ, ʜʽʘʤʝʪʨ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 3,0ï3,5 ʩʤ. ɯʥʰʫ ʯʘʩʪʠʥʫ ʧʨʦʜʫʢʮʽʾ ʚʚʘʞʘʣʠ 

ʥʝʩʪʘʥʜʘʨʪʥʦʶ. ɿʘʢʽʥʯʫʚʘʣʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʣʠʧʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʩʦʚʽ ʩʭʦʜʠ ʫ 

ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʟôʷʚʠʣʠʩʷ ʥʘ 4-ʫ ʜʦʙʫ ʧʽʩʣʷ ʧʦʩʽʚʫ. ʋʞʝ ʚ ʬʘʟʽ ʨʦʟʢʨʠʪʠʭ 

ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʙʫʣʦ ʧʦʤʽʪʥʦ ʨʽʟʥʠʮʶ ʤʽʞ ʛʽʙʨʠʜʘʤʠ. ʊʘʢ, ʫ ʛʽʙʨʠʜʫ 

ɹʡʦʨʥ F1 ʜʦʚʞʠʥʘ ʽ ʰʠʨʠʥʘ ʩʽʤôʷʜʦʣʴ ʧʝʨʝʚʠʱʫʚʘʣʘ ʮʽ ʧʘʨʘʤʝʪʨʠ ʫ ʛʽʙʨʠʜʫ 

ʃʝʥʘʨʘ F1 ʥʘ 0,5 ʩʤ, ʘ ʨʦʟʤʘʭ ʩʽʤôʷʜʦʣʴʥʠʭ ʣʠʩʪʢʽʚ ʩʷʛʘʚ 9,9 ʩʤ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ 

ʩʪʘʥʜʘʨʪʫ ï 9,1 ʩʤ. ɿʘ ʧʣʦʱʝʶ ʧʝʨʰʦʛʦ ʩʧʨʘʚʞʥʴʦʛʦ ʣʠʩʪʢʘ ʤʦʣʦʜʽ ʨʦʟʩʘʜʥʽ 
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ʨʦʩʣʠʥʠ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ: ʫ ʃʝʥʘʨʠ F1 ï 99,4 ʩʤ2, ʫ ɹʡʦʨʥʘ F1 ï 99,8 ʩʤ2. 

ʅʘʜʘʣʽ ʢʨʫʧʥʽʰʽ ʣʠʩʪʢʠ ʬʦʨʤʫʚʘʣʠʩʷ ʫ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʙʨʠʜʽʚ ʦʛʽʨʢʘ 

 

ʈʦʟʩʘʜʫ ʚʠʩʘʜʞʫʚʘʣʠ ʫ ʬʘʟʽ ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʠʭ 4-ʭ ʣʠʩʪʢʽʚ. ɿʘ 10 ʜʥʽʚ ʜʦ 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʨʦʟʩʪʘʥʦʚʢʫ ʨʦʟʩʘʜʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ 

ʨʦʩʣʠʥ. ʅʘ 1 ʤ2 ʨʦʟʤʽʱʫʚʘʣʠ ʧʦ 18 ʢʫʙʠʢʽʚ ʽʟ ʨʦʟʩʘʜʦʶ. 

ʇʝʨʝʜ ʚʠʩʘʜʞʫʚʘʥʥʷʤ ʥʘ ʤʘʪʠ ʚʠʟʥʘʯʘʣʠ ʧʣʦʱʫ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ 

ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ. ʇʣʦʱʘ ʣʠʩʪʢʽʚ ʩʬʦʨʤʦʚʘʥʦʾ ʨʦʟʩʘʜʠ ʫ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 

ʩʷʛʘʣʘ 707,6 ʩʤ2 ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʩʪʘʥʜʘʨʪʫ ʥʘ 112,1 ʩʤ2 ʘʙʦ ʥʘ 

22,9%. 

ʎʚʽʪʽʥʥʷ ʫ ʃʝʥʦʨʠ F1 ʨʦʟʧʦʯʠʥʘʣʦʩʷ ʫ ʢʽʥʮʽ ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʙʝʨʝʟʥʷ, ʘ ʫ 

ʽʥʰʦʛʦ ʛʽʙʨʠʜʫ ï ʧʽʜ ʢʽʥʝʮʴ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʙʝʨʝʟʥʷ. ʇʝʨʽʦʜ ʚʽʜ ʤʘʩʦʚʠʭ ʩʭʦʜʽʚ ʜʦ 

ʮʚʽʪʽʥʥʷ ʫ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʪʨʠʚʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 35 ʜʽʙ. ɿʙʽʨ ʧʝʨʰʦʛʦ ʚʨʦʞʘʶ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ʧʨʦʚʝʣʠ ʫ ʢʽʥʮʽ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʙʝʨʝʟʥʷ, ʫ ɹʡʦʨʥʘ F1 ï ʚ 

ʢʽʥʮʽ ʙʝʨʝʟʥʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1 

ʋʨʦʞʘʡʥʽʩʪʴ ʛʽʙʨʠʜʽʚ ʦʛʽʨʢʘ (ʢʛ) ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʧʣʽʚʢʦʚʠʭ ʪʝʧʣʠʮʷʭ 

(ʧʣ. 0,25 ʛʘ) ʥʘ ʛʽʜʨʦʧʦʥʽʮʽ ʫ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʦʤʫ ʦʙʦʨʦʪʽ  

(ʩʝʨʝʜʥʻ ʟʘ 2019ï2020 ʨ.ʨ.) 

 

ʈʦʩʣʠʥʠ ʥʘ ʚʘʨʽʘʥʪʽ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʨʫʞʥʴʦʶ ʚʽʜʜʘʯʝʶ 

ʨʘʥʥʴʦʛʦ ʫʨʦʞʘʶ ʟ ʚʠʩʦʢʦʶ ʪʦʚʘʨʥʽʩʪʶ. ʊʦʚʘʨʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 

ʪʝʞ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 100%, ʭʦʯʘ ʡ ʥʝʚʠʩʦʢʦʶ, ʯʝʨʝʟ ʟʘʪʨʠʤʢʫ ʟ ʚʠʩʽʚʦʤ ʥʘʩʽʥʥʷ ʪʘ 

ʚʠʩʘʜʞʫʚʘʥʥʷʤ ʨʦʟʩʘʜʠ ʥʘ ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ. ʋ ʢʚʽʪʥʽ ʟʘʛʘʣʴʥʠʡ ʫʨʦʞʘʡ 

ʟʘʟʥʘʯʝʥʦʛʦ ʛʽʙʨʠʜʫ ʨʽʟʢʦ ʟʨʦʩʪʘʚ, ʭʦʯʘ ʚʩʝ ʱʝ ʟʘʣʠʰʘʚʩʷ ʤʝʥʰʠʤ ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʴ ʃʝʥʘʨʠ F1. ɺ ʪʦʡ ʞʝ ʯʘʩ ʪʦʚʘʨʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʡʦʛʦ ʚʠʱʘ, ʥʽʞ ʫ 

ʩʪʘʥʜʘʨʪʫ. ʅʘʜʘʣʽ ʤʘʩʘ ʷʢ ʟʘʛʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʪʦʚʘʨʥʦʛʦ ʫʨʦʞʘʶ ʧʨʦʜʦʚʞʫʻ 

ʟʨʦʩʪʘʪʠ ʚ ʦʙʦʭ ʛʽʙʨʠʜʽʚ, ʘʣʝ ʫ ɹʡʦʨʥʘ F1 ʯʘʩʪʢʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʽʙʨʘʥʦʾ ʫ 

ʪʨʘʚʥʽ, ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ (98%), ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʩʪʘʥʜʘʨʪʫ ʟʥʠʞʫʻʪʴʩʷ 

ʜʦ 95,7%. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʟʘʛʘʣʴʥʦʛʦ ʫʨʦʞʘʶ, ʪʘʢ ʽ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʦʛʽʨʢʘ 

ʚʽʜ ʦʙʦʭ ʛʽʙʨʠʜʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʯʝʨʚʝʥʴ (ʪʘʙʣ. 1). ʗʢʱʦ ʧʽʜ ʯʘʩ ʪʨʘʚʥʝʚʠʭ 

ʟʙʦʨʽʚ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ɹʡʦʨʥʘ F1 ʥʘʙʣʠʞʘʣʠʩʷ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʘʨʽʘʥʪʫ, ʪʦ ʚ ʯʝʨʚʥʽ ʟʥʘʯʥʦ ʾʭ ʧʝʨʝʚʠʱʫʚʘʣʠ. ɿʘʛʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟ ʪʝʧʣʠʮʽ ʩʷʛʘʚ 

27 000 ʢʛ, ʪʦʚʘʨʥʠʡ ï 25 740 ʢʛ, ʱʦ ʙʽʣʴʰʝ ʟʘ ʩʪʘʥʜʘʨʪ ʥʘ 12,0% ʽ 34,2% 

ʚʽʜʧʦʚʽʜʥʦ. ʏʘʩʪʢʘ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 ʙʫʣʘ ʤʘʡʞʝ ʥʘ 30% 

ʚʠʱʦʶ ʽ ʩʷʛʘʣʘ 95,3%. 
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ʋ ʦʩʪʘʥʥʽʡ ʤʽʩʷʮʴ ʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʠ ʫʨʦʞʘʡʥʽʩʪʴ ʃʝʥʘʨʠ F1 ʨʽʟʢʦ 

ʩʢʦʨʦʪʠʣʘʩʷ ʜʦ 4 212 ʢʛ ʟ ʪʝʧʣʠʮʽ. ʊʦʚʘʨʥʠʡ ʫʨʦʞʘʡ ʟʘ ʤʘʩʦʶ ʩʷʛʘʚ ʪʨʦʭʠ 

ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʽ ʩʢʣʘʜʘʚ ʫ ʚʽʜʩʦʪʢʘʭ 56,2. ɿʘ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʚʽʜ 

ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʦʚʘʨʥʠʡ ʫʨʦʞʘʡ ʙʽʣʴʰʠʡ ʫ 4,7 ʨʘʟʠ, ʘ ʡʦʛʦ 

ʯʘʩʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʚʨʦʞʘʶ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 86,8%. 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʷʢ ʟʘʛʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʪʦʚʘʨʥʦʛʦ ʚʨʦʞʘʶ ʦʛʽʨʢʘ ʟʘ 

ʢʫʣʴʪʫʨʦʟʤʽʥʫ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʨʦʩʣʠʥʠ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 ʙʫʣʠ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪ, ʬʦʨʤʫʚʘʣʠ ʚʠʩʦʢʠʡ ʫʨʦʞʘʡ, ʪʦʚʘʨʥʽʩʪʴ ʷʢʦʛʦ ʥʝ 

ʦʧʫʩʢʘʣʘʩʷ ʥʠʞʯʝ 86,8%. 

ʇʨʠ ʧʝʨʝʨʘʭʫʥʢʫ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 1 ʨʦʩʣʠʥʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 

ʚʘʨʽʘʥʪʽ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʩʷʛʘʚ 10,7 ʢʛ, ʪʦʚʘʨʥʦʾ ï 

9,4 ʢʛ. ʂʦʞʥʘ ʨʦʩʣʠʥʘ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 ʬʦʨʤʫʚʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 11,4 ʢʛ ʟ ʷʢʠʭ 

10,8 ʢʛ ʤʘʣʠ ʚʠʩʦʢʫ ʪʦʚʘʨʥʽʩʪʴ. 

ɺʠʩʥʦʚʦʢ. ʈʦʩʣʠʥʠ ʛʽʙʨʠʜʫ ɹʡʦʨʥ F1 ʧʝʨʝʚʘʞʘʣʠ ʨʦʩʣʠʥʠ ʛʽʙʨʠʜʫ 

ʃʝʥʘʨʘ F1 ʫʞʝ ʚʽʜ ʧʦʯʘʪʢʫ ʧʦʷʚʠ ʩʭʦʜʽʚ. ɰʭʥʽ ʩʽʤôʷʜʦʣʽ ʙʫʣʠ ʢʨʫʧʥʽʰʠʤʠ, 

ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʨʦʩʣʠʥʠ ʬʦʨʤʫʚʘʣʠʩʷ ʙʽʣʴʰ 

ʧʦʪʫʞʥʠʤʠ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʮʝ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ ʾʭ ʫʨʦʞʘʡʥʦʩʪʽ. ɺʩʴʦʛʦ ʟʘ ʧʝʨʽʦʜ 

ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʽʡ ʢʫʣʴʪʫʨʦʟʤʽʥʽ ʟ ʪʝʧʣʠʮʽ ʧʣʦʱʝʶ 0,25 ʛʘ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ 65 519 ʢʛ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʫ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʫʨʦʞʘʶ ʩʢʣʘʜʘʣʦ 

94,8%. ɿʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʚʽʜ ʃʝʥʘʨʠ F1 ʟ ʪʘʢʦʾ ʞ ʪʝʧʣʠʮʽ ʦʪʨʠʤʘʥʦ 57 071 ʢʛ 

ʪʦʚʘʨʥʦʛʦ ʫʨʦʞʘʶ, ʱʦ ʩʪʘʥʦʚʠʪʴ 86,8% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ. 
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ʋɼʂ: 502,51:639.3/.6 

ɻɯɼʈʆɽʂʆʃʆɻɯʏʅɯ ʋʄʆɺʀ ɺ ʉʋʏɸʉʅɯʁ ɸʂɺɸʂʋʃʔʊʋʈɯ 

 

ɼʝʣʽʢ ʇʝʪʨʦ ʇʝʪʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ɻʣʻʙʦʚʘ ʖʣʽʷ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ. ʩ-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ  

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ 

 

ɺʩʪʫʧ. ɻʽʜʨʦʝʢʦʣʦʛʽʷ ï ʮʝ ʥʘʫʢʘ ʧʨʦ ʝʢʦʣʦʛʽʶ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʘ 

ʚʠʚʯʘʻ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʞʠʚʠʤʠ ʡ ʥʝʞʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ï 

ʣʶʜʠʥʦʶ, ʨʦʩʣʠʥʥʠʤ ʽ ʪʚʘʨʠʥʥʠʤ ʩʚʽʪʦʤ, ʣʽʪʦʩʬʝʨʦʶ, ʛʽʜʨʦʩʬʝʨʦʶ, 

ʘʪʤʦʩʬʝʨʦʶ ʪʘ ʽʥʰʠʤʠ. 

ɸʢʚʘʢʫʣʴʪʫʨʘ ï ʮʝ ʚʠʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʰʪʫʯʥʠʤ ʨʦʟʚʝʜʝʥʥʷʤ, ʫʪʨʠʤʘʥʥʷʤ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷʤ ʚʦʜʥʠʭ ʙʽʦʨʝʩʫʨʩʽʚ ʫ 

ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ɸʢʚʘʢʫʣʴʪʫʨʘ ʟʘʡʤʘʻ ʥʘʡʧʦʰʠʨʝʥʽʰʝ ʝʢʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʅʘ ʥʝʾ ʚʧʣʠʚʘʻ 

ʚʘʛʦʤʘ ʯʘʩʪʢʘ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦʩʷʛʘʻʪʴʩʷ ʮʝ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ ʥʘ 

ʘʢʚʘʢʫʣʴʪʫʨʫ ʪʘ ʯʝʨʝʟ ʘʥʪʨʦʧʦʛʝʥʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʇʽʟʥʘʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ 

ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʘʢʚʘʢʫʣʴʪʫʨʘ ʻ ʜʦʚʽʯʥʠʤ ʜʞʝʨʝʣʦʤ ʜʦʙʨʦʙʫʪʫ. 

ʄʝʪʘ ʥʘʰʦʾ ʨʦʙʦʪʠ ï ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʘʢʚʘʢʫʣʴʪʫʨʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʧʽʟʥʘʥʥʷ ʙʫʣʠ ʜʘʥʽ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʪʘ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ. ʋ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʨʦʩʪʘʥʥʷ ʘʢʚʘʢʫʣʴʪʫʨʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ 

ʧʦʩʪʽʡʥʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʰʠʨʝʥʥʷ ʟʦʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʡ ʫʢʨʫʧʥʝʥʥʷ 

ʘʢʚʘʢʫʣʴʪʫʨʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʬʝʨʤʝʨʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʯʘʩʪʦ ʟʨʦʙʣʝʥʠʭ ʟʘ ʤʝʞʘʤʠ 

ʢʦʥʢʨʝʪʥʦʾ ʟʦʥʠ. ɸʢʚʘʢʫʣʴʪʫʨʘ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʨʽʩʪ 

ʢʨʘʾʥ ʰʣʷʭʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʚʥʝʩʝʥʥʷ ʣʝʧʪʠ ʚ ʜʦʙʨʦʙʫʪ ʽ 
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ʬʦʨʤʫʚʘʥʥʷ ʜʦʭʦʜʽʚ. ɯʥʰʠʤ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʻ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʜʘʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʠʢʘʶʯʠʭ ʘʙʦ 

ʧʝʨʝʝʢʩʧʣʫʘʪʦʚʘʥʥʠʭ ʚʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. ʆʜʥʘʢ, ʧʨʠ ʧʦʛʘʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʘʢʚʘʢʫʣʴʪʫʨʘ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʫʥʢʮʽʾ  ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʝʢʦʩʠʩʪʝʤ, 

ʟʘʚʜʘʶʯʠ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʩʦʮʽʘʣʴʥʽʡ ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ 

ʩʬʝʨʘʤ. ɿʘʟʚʠʯʘʡ, ʘʢʚʘʢʫʣʴʪʫʨʘ ʪʘʢʦʞ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʠʟʠʢʘʤʠ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ 

ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʪʘʢʠʭ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʰʣʷʭʽʚ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʦʮʽʘʣʴʥʽ ʪʘ ʙʽʦʬʽʟʠʯʥʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʝʢʦʩʠʩʪʝʤ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʽ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟʤʽʥʘ ʦʜʥʦʛʦ ʘʩʧʝʢʪʫ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʤʽʥʠ ʽʥʰʦʛʦ. ɯ ʭʦʯʘ ʟʤʽʥʘ ï ʮʝ ʧʨʠʨʦʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʣʝʢʩʥʠʭ ʚʟʘʻʤʦʜʽʡ, 

ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ  ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʥʘʚʽʪʴ ʢʝʨʫʚʘʪʠ ʥʠʤ, ʷʢʱʦ ʨʽʚʝʥʴ ʽ ʥʘʧʨʷʤʦʢ 

ʟʤʽʥʠ ʟʘʛʨʦʞʫʻ ʟʨʫʡʥʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ. 

ɽʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʢʚʘʢʫʣʴʪʫʨʽ (EAA) ï ʮʝ ʩʪʨʘʪʝʛʽʷ ʽʥʪʝʛʨʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʘʤʢʘʭ ʙʽʣʴʰ ʰʠʨʦʢʦʾ ʝʢʦʩʠʩʪʝʤʠ ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʝʢʦʣʦʛʽʯʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ, ʨʽʚʥʦʧʨʘʚʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɯʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʚʠʣʦʚ ʨʠʙʠ ʚ ʦʢʝʘʥʘʭ, ʦʟʝʨʘʭ ʽ ʨʽʯʢʘʭ ʙʫʚ ʛʦʣʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʽʥʰʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʦʜ 

ʜʣʷ ʣʶʜʩʪʚʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʢʝʘʥʫ ʟʜʘʚʘʣʘʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʦʶ. 

ʆʜʥʘʢ, ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʥʴ ʽ ʜʠʥʘʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʨʠʙʘʣʴʩʪʚʘ ʪʘ ʘʢʚʘʢʫʣʴʪʫʨʠ 

ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʞʠʚʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʥʝʭʘʡ ʽ ʧʦʥʦʚʣʶʚʘʥʽ, ʥʝ ʥʝʩʢʽʥʯʝʥʥʽ, ʽ 

ʧʦʚʠʥʥʽ ʫʧʨʘʚʣʷʪʠʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ ʚʥʝʩʦʢ ʚ ʭʘʨʯʦʚʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ ʽ 

ʩʦʮʽʘʣʴʥʝ ʜʦʙʨʦʙʫʪ ʟʨʦʩʪʘʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʧʽʜʪʨʠʤʫʚʘʚʩʷ ʥʘ 

ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ. 

ʆʜʥʘʢ, ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ, ʯʝʨʝʟ ʩʪʨʘʭʽʪʣʠʚʝ ʟʨʦʩʪʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʴ, ʥʝʧʨʘʚʦʤʽʨʥʠʭ ʤʝʪʦʜʽʚ ʨʠʙʘʣʴʩʪʚʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʽʟ-ʟʽ 

ʥʝʣʝʛʘʣʴʥʦʛʦ, ʥʝʩʚʽʜʦʤʦʛʦ ʡ ʥʝʨʝʛʫʣʷʨʛʦʛʦ ʚʠʣʦʚʫ, ʫʣʦʚʠ ʟʥʠʞʫʚʘʣʠʩʷ, ʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʨʠʙ ʟʤʝʥʰʠʣʘʩʴ ʜʦ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʴ. 
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ɹʫʜʫʯʠ ʩʪʨʘʪʝʛʽʻʶ, ʷʢʘ ʛʘʨʘʥʪʫʻ ʧʦʟʠʪʠʚʥʠʡ ʚʥʝʩʦʢ ʘʢʚʘʢʫʣʴʪʫʨʠ ʚ 

ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʢʚʘʢʫʣʴʪʫʨʽ (ɽɸɸ) ʧʦʚʠʥʝʥ 

ʢʝʨʫʚʘʪʠʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ: 

1. ʈʦʟʚʠʪʦʢ ʽ ʤʝʥʝʜʞʤʝʥʪ ʘʢʚʘʢʫʣʴʪʫʨʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʩʴ 

ʩʧʝʢʪʨ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʧʦʩʣʫʛ ʽ ʥʝ ʧʦʚʠʥʥʽ ʟʘʚʘʞʘʪʠ ʙʝʟʧʝʨʝʨʚʥʽʡ 

ʧʝʨʝʜʘʯʽ ʮʠʭ ʬʫʥʢʮʽʡ ʽ ʧʦʩʣʫʛ ʩʫʩʧʽʣʴʩʪʚʫ. 

2. ɸʢʚʘʢʫʣʴʪʫʨʘ ʧʦʚʠʥʥʘ ʧʽʜʚʠʱʫʚʘʪʠ ʜʦʙʨʦʙʫʪ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʚʥʽʩʪʴ ʫʩʽʭ ʟʥʘʯʫʱʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. ʎʝʡ ʧʨʠʥʮʠʧ 

ʧʦʢʣʠʢʘʥʠʡ ʛʘʨʘʥʪʫʚʘʪʠ ʪʝ, ʱʦ ʘʢʚʘʢʫʣʴʪʫʨʘ ʥʘʜʘʻ ʨʽʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʽ ʩʧʨʘʚʝʜʣʠʚʠʡ ʨʦʟʧʦʜʽʣ ʩʚʦʾʭ ʩʫʤʘʨʥʠʭ ʚʠʛʦʜ. ʎʝʡ ʧʨʠʥʮʠʧ ʛʘʨʘʥʪʫʻ, 

ʱʦ ʞʦʜʥʦʾ ʟ ʛʨʫʧ ʩʫʩʧʽʣʴʩʪʚʘ ʥʝ ʙʫʜʝ ʟʘʚʜʘʥʦ ʷʢʦʾʩʴ ʰʢʦʜʠ, ʦʩʦʙʣʠʚʦ ʥʘʡʙʽʣʴʰ 

ʚʨʘʟʣʠʚʠʤ ʚʝʨʩʪʚʘʤ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʦʜʦʚʦʣʴʯʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʧʦʚʠʥʥʽ 

ʩʪʘʪʠ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʙʨʦʙʫʪʫ. 

3. ɸʢʚʘʢʫʣʴʪʫʨʘ ʧʦʚʠʥʥʘ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʟ ʽʥʰʠʤʠ ʛʘʣʫʟʷʤʠ, 

ʩʪʨʘʪʝʛʽʷʤʠ ʪʘ ʮʽʣʷʤʠ. ʎʝʡ ʧʨʠʥʮʠʧ ʚʠʟʥʘʻ ʚʟʘʻʤʦʜʽʶ ʘʢʚʘʢʫʣʴʪʫʨʠ ʟ ʫʩʽʻʶ  

ʩʠʩʪʝʤʦʶ, ʘ ʩʘʤʝ ʽʟ ʚʧʣʠʚʦʤ ʥʘʚʢʦʣʠʰʥʽʭ ʧʨʠʨʦʜʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʘʢʚʘʢʫʣʴʪʫʨʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʾʾ ʨʝʟʫʣʴʪʘʪʠ. ɺʽʥ ʪʘʢʦʞ ʜʦʧʫʩʢʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟ'ʻʜʥʘʥʥʷ ʘʢʚʘʢʫʣʴʪʫʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʩʝʢʪʦʨʘʤʠ ʟ ʤʝʪʦʶ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʨʘʱʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʟʘʛʘʣʦʤ. ʎʝʡ ʧʨʠʥʮʠʧ ï ʮʝ ʟʘʢʣʠʢ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʛʘʣʫʟʝʚʠʭ ʘʙʦ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʧʣʘʥʫʚʘʥʥʷ ʽ ʤʝʥʝʜʞʤʝʥʪʫ. ʆʜʥʘʢ 

ʥʝʦʙʭʽʜʥʦ ʧʦʷʩʥʠʪʠ, ʱʦ ʮʝ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʦʩʫʻʪʴʩʷ ʪʠʭ ʘʩʧʝʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʤʽʥʠʪʠ ʘʙʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʩʝʢʪʦʨ ʘʢʚʘʢʫʣʴʪʫʨʠ. 

4. ɻʣʦʙʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʚʽʪʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʜʝʷʢʠʭ 

ʧʨʦʜʫʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʣʦʩʦʩʝʚʽ ʨʠʙʠ, ʢʨʝʚʝʪʢʠ, ʩʦʤʠ) ʽ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, 

ʪʘʢʠʤ, ʷʢ: ʚʠʨʦʙʥʠʮʪʚʦ, ʪʦʨʛʽʚʣʷ ʨʠʙʥʠʤ ʙʦʨʦʰʥʦʤ ʽ ʨʠʙʥʠʤ ʞʠʨʦʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʨʤʘʭ; ʪʦʨʛʽʚʣʷ ʧʨʦʜʫʢʮʽʻʶ ʘʢʚʘʢʫʣʴʪʫʨʠ; ʩʝʨʪʠʬʽʢʘʮʽʷ; 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ; ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʩʚʽʪʘ ʩʚʽʪʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʦʱʦ. 

ʆʩʦʙʣʠʚʫ ʚʘʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʩʪʘʚʢʘ ʨʠʙʥʦʛʦ ʙʦʨʦʰʥʘ ʽ ʨʠʙʥʦʛʦ ʞʠʨʫ ʚ 

ʨʷʜ ʨʘʡʦʥʽʚ ʩʚʽʪʫ, ʜʝ ʮʷ ʩʠʨʦʚʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʠʙʠ ʪʘ ʢʨʝʚʝʪʢʠ ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ. ʎʝ ʦʟʥʘʯʘʻ, 
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ʱʦ ʨʝʩʫʨʩʠ ʡ ʝʥʝʨʛʽʷ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ʩʚʽʪʫ, ʱʦ ʤʦʞʝ 

ʤʘʪʠ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʥʘʩʣʽʜʢʠ. ʉʪʽʡʢʽʩʪʴ ʮʠʭ ʨʝʩʫʨʩʽʚ ʚʢʨʘʡ ʚʘʞʣʠʚʘ ʜʣʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʘʢʚʘʢʫʣʴʪʫʨʠ. ɻʣʦʙʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʘʢʚʘʢʫʣʴʪʫʨʠ 

ʤʦʞʫʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠʩʷ ʪʘʢʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢ ʌɸʆ, 

ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʪʚʘʨʠʥ (ʆɯɽ) ʪʘ ʉʚʽʪʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʦʨʛʽʚʣʽ (ʉʆʊ) 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡ ʽ ʢʦʦʨʜʠʥʘʮʽʡ ʤʽʞ ʫʨʷʜʘʤʠ. 

ɺʠʩʥʦʚʢʠ. 

1. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ 

ʫʨʽʟʥʦʤʘʥʽʪʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʧʣʠʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʴʦʛʦ ʪʘ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

2. ʉʪʨʘʪʝʛʽʯʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʘʢʚʘʢʫʣʴʪʫʨʠ ʤʘʻ ʚʢʣʶʯʘʪʠ 

ʤʝʥʝʜʞʤʝʥʪ ʫʩʴʦʛʦ ʩʧʝʢʪʨʫ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʧʦʩʣʫʛ ʫ ʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ 

ʛʘʣʫʟʷʤʠ ʡ ʩʪʨʘʪʝʛʽʷʤʠ. 

3. ɻʣʦʙʘʣʴʥʽ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʘʢʚʘʢʫʣʴʪʫʨʠ 

ʤʘʶʪʴ ʢʦʦʨʜʠʥʫʚʘʪʠʩʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ï ʌɸʆ, ʖʅɽʉʂʆ, 

ʄʉʆʇ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ 
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ʉʊɺʆʈɽʅʅʗ ʇʈʆɭʂʊʋ ʈɽʂʆʅʉʊʈʋʂʎɯɰ ɿɽʃɽʅʆɰ ɿʆʅʀ 

ʎɽʅʊʈɸʃʔʅʆɰ ʉɸɼʀɹʀ ɼɽʈɾɸɺʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

çʆʃɽʐʂɯɺʉʔʂɽ ʃɯʉʆʄʀʉʃʀɺʉʔʂɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 

ɼʝʤʝʥʪʴʻʚʘ ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ 

ʢ. ʩ.-ʛ. ʥ. 

ɾʠʣʝʥʢʦ ʅʘʪʘʣʽʷ ɺʘʣʝʨʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ɺʩʪʫʧ. ʅʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʣʘʛʦʫʩʪʨʦʶ ʥʝʚʝʣʠʢʠʭ ʤʽʩʪ ʻ ʥʝ ʪʽʣʴʢʠ 

ʧʘʨʢʠ, ʩʢʚʝʨʠ ʪʘ ʥʘʩʘʜʞʝʥʥʷ ʚʟʜʦʚʞ ʘʚʪʦʜʦʨʽʛ, ʘ ʽ ʟʝʣʝʥʽ ʟʦʥʠ ʥʘʚʢʦʣʦ 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʢʦʥʪʦʨ. ɿʘʛʘʣʦʤ ʪʘʢʘ ʩʠʩʪʝʤʘ ʦʟʝʣʝʥʝʥʥʷ ʬʦʨʤʫʻ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʥʘʜʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʩʠ, ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫΦ 

ɿʝʣʝʥʘ ʟʦʥʘ ʮʝʥʪʨʘʣʴʥʦʾ ʩʘʜʠʙʠ ʆʣʝʰʢʽʚʩʴʢʦʛʦ ʣʽʩʦʤʠʩʣʠʚʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʤʽʩʪʽ ʆʣʝʰʢʠ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʚʦʨʶʚʘʣʘʩʴ ʫ 

ʪʨʠʚʘʣʠʡ ʯʘʩ. ɿʘ ʧʣʘʥʫʚʘʥʥʷ ʪʘʢʦʾ ʟʝʣʝʥʦʾ ʟʦʥʠ ʜʝʨʝʚʘ ʪʘ ʢʫʱʽ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʦʩʥʦʚʫ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʧʦʚʠʥʥʽ ʧʽʜʙʠʨʘʪʠʩʷ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦ, ʦʩʢʽʣʴʢʠ 

ʧʦʤʠʣʢʠ ʚ ʧʽʜʙʦʨʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʟʘʟʚʠʯʘʡ ʚʠʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ ʙʘʛʘʪʦ ʨʦʢʽʚ 

ʧʽʩʣʷ ʧʦʩʘʜʢʠ, ʢʦʣʠ ʚʠʧʨʘʚʠʪʠ ʾʭ ʜʫʞʝ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ. ʋ ʧʽʜʙʦʨʽ ʨʦʩʣʠʥ 

ʜʣʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʝʢʦʣʦʛʽʯʥʠʤʠ, 

ʬʽʪʦʮʝʥʦʪʠʯʥʠʤʠ, ʪʘʢʩʦʢʦʤʽʯʥʠʤʠ ʽ ʭʫʜʦʞʥʴʦ-ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠΦ 

ʄʝʪʘ ʨʦʙʦʪʠ. ʊʦʤʫ, ʤʝʪʦʶ ʥʘʰʦ ʾʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪ 

ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʩʘʜʠʙʠ çɼʇ ʆʣʝʰʢʽʚʩʴʢʦʛʦ 

ʣʽʩʦʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʪʷʛʦʤ 2019ï2020 ʨʨ. ʥʘʤʠ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟʫ, ʧʦʨʽʚʥʷʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʤʘʨʰʨʫʪʥʦ- ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʠʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʨʘʬʽʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ç ʅʘʰ ʩʘʜ ʨʫʙʽʥè. 
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ɼʣʷ ʟʘʛʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʛʨʫʧʠ ʜʝʢʦʨʘʪʠʚʥʠʭ, ʣʽʢʘʨʩʴʢʠʭ ʪʘ 

ʝʬʽʨʦʦʣʽʡʥʠʭ, ʣʽʩʦʚʠʭ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ ʟʝʣʝʥʦʾ ʟʦʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ: ʢʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ (Acer platanoides L.), ʣʠʧʘ ʩʝʨʮʝʣʠʩʪʘ (Tilia cordata Mill.), ʷʣʠʥʘ 

ʻʚʨʦʧʝʡʩʴʢʘ (Picea abies L.), ʷʣʠʥʘ ʢʦʣʶʯʘ (Picea pungens f.), ʘʙʨʠʢʦʩ 

ʟʚʠʯʘʡʥʠʡ (Armeniaca vulgaris Lam.), ʩʣʠʚʘ ʨʦʟʯʝʧʽʨʝʥʘ (Prunus cerasifera L.), 

ʯʝʨʝʰʥʷ ʟʚʠʯʘʡʥʘ (Cerasus avium L.), ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ (Sorbus aucuparia L.), 

ʚʝʨʙʘ ʢʦʟʷʯʘ (Salix caprea L.), ʛʣʝʜʠʯʽʷ ʪʨʴʦʭʢʦʣʶʯʢʦʚʘ (Gleditsia triacanthos 

L.), ʩʫʤʘʭ ʦʣʝʥʝʨʦʛʽʡ (Rhus typhina L.), ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.). ɿ 

ʯʘʛʘʨʥʠʢʦʚʠʭ ʨʦʩʣʠʥ : ʬʦʨʟʠʮʽʷ ʻʚʨʦʧʝʡʩʴʢʘ (Forsythia europaea L.), ʩʘʜʦʚʠʡ 

ʞʘʩʤʠʥ ʚʽʥʮʝʚʠʡ (Philadelphus coronarius L.), ʙʫʟʦʢ ʟʚʠʯʘʡʥʠʡ (Syringa vulgaris 

L.), ʩʘʤʰʠʪ ʚʽʯʥʦʟʝʣʝʥʠʡ (Buxus sempervirens L.), ʷʣʽʚʝʮʴ ʢʦʟʘʮʴʢʠʡ (Juniperus 

sabina L.). ɺ ʦʟʝʣʝʥʝʥʥʽ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʢʚʽʪʢʦʚʽ ʨʦʩʣʠʥʠ ʷʢ 

ʽʨʠʩʠ ʛʦʣʘʥʜʩʴʢʽ (Iris hollandica Mill.), ʛʚʦʟʜʠʢʘ (Syzygium aromaticum L.), ʶʢʢʘ 

ʥʠʪʯʘʩʪʘ (Yucca filamentosa L.), ʢʦʥʚʘʣʽʷ ʟʚʠʯʘʡʥʘ (Convallaria majalis L.), 

ʣʽʣʽʡʥʠʢ (Hemerocallis L.). 

ɻʘʟʦʥ ʚ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʘʜʞʝ ʥʘʷʚʥʽ ʧʨʦʛʘʣʠʥʠ ʪʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʙʫʨô̫ ʥʠʩʪʦʛʦ ʪʠʧʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʝʥʦ ʧʨʦʻʢʪ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʫ ʧʝʨʰʽʡ ʟʦʥʽ ʙʫʣʦ 

ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʧʨʦʜʦʚʞʠʪʠ ʩʪʚʦʨʝʥʥʷ ʞʠʚʦʧʣʦʪʫ ʟ ʩʘʤʰʠʪʘ ʚʽʯʥʦʟʝʣʝʥʦʛʦ 

(Buxus sempervirens L.) ʟ ʤʝʪʦʶ ʟʘʛʦʨʦʜʠʪʠ ʟʝʣʝʥʫ ʟʦʥʫ ʚʽʜ ʦʩʥʦʚʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ɹʫʣʦ ʫʟʛʦʜʞʝʥʦ ʜʦʜʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʟ ʥʘʩʪʫʧʥʠʭ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ: ʩʘʤʰʠʪ 

ʚʽʯʥʦʟʝʣʝʥʠʡ (ʩʪʚʦʨʝʥʥʷ ʡʦʛʦ ʫ ʬʦʨʤʽ ʢʫʣʽ), ʩʧʽʨʝʶ ʷʧʦʥʩʴʢʫ (Spiraea japonica 

L.f.), ʩʘʥʪʦʣʽʥʫ ʟʝʣʝʥʫ (Santolina virens Mill.), ʛʽʙʽʩʢʫʩ ʜʝʨʝʚʦʧʦʜʽʙʥʠʡ (Hibiscus 

syriacus L.), ʶʢʢʫ ʥʠʪʯʘʩʪʫ (Yucca filamentosa L.). 

ɼʣʷ ʟʦʥʠ ˉ2 ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʟ: ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ 

(Larix decidua Mill.), ʙʘʨʙʘʨʠʩʘ ʊʫʥʙʝʨʛʘ (Berberis thunbergii L.), ʪʫʾ ʟʘʭʽʜʥʦʾ 
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çʉʤʘʨʘʛʜè (Thuja occidentalis çSmaragdè L.), ʙʝʨʝʩʢʣʝʪʘ ʌʦʨʯʫʥʘ çEmerald 

Goldè (Euonymus fortunei çEmerald Goldè L.). 

ɼʣʷ ʪʨʝʪʴʦʾ ʟʦʥʠ ʩʪʚʦʨʠʣʠ ʢʦʤʧʦʟʠʮʽʶ ʟ ʤʘʛʦʥʽʾ ʧʘʜʫʙʦʣʠʩʪʦʾ (Mahonia 

aquifolium Nutt.), ʭʦʩʪʠ ʣʘʥʮʝʪʦʣʠʩʪʦʾ (Hosta lancifolia Engl.), ʚʽʦʣʠ 

ʪʨʴʦʭʢʦʣʽʨʥʦʾ (Viola tricolor L.), ʩʘʥʪʦʣʽʥʠ ʟʝʣʝʥʦʾ (Santolina viridis L.) ʪʘ 

ʧʝʨʝʤʽʩʪʠʪʠ ʘʣʴʪʘʥʢʫ, ʚʩʪʘʥʦʚʠʚʰʠ ʾʾ ʥʘʧʨʦʪʠ ʛʦʪʝʣʶ. 

ɼʣʷ ʦʟʝʣʝʥʝʥʥʷ ʟʦʥʠ ˉ4 ʚʠʢʦʨʠʩʪʘʣʠ ʥʘʩʪʫʧʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʨʦʩʣʠʥ: 

ʷʣʽʚʝʮʴ ʩʢʝʣʴʥʠʡ çBlue Arrowè (Juniperus scopulorum Sarg. çBlue Arrowè L.), 

ʤʘʛʦʥʽʶ ʧʘʜʫʙʦʣʠʩʪʫ (Mahonia aquifolium Nutt.), ʙʘʨʙʘʨʠʩ ʊʫʥʙʝʨʛʘ (Berberis 

thunbergii L.), ʷʣʽʚʝʮʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ çBlue Chipè (Juniperus horizontalis çBlue 

Chipè L.), ʝʨʽʢʘ ʪʨʘʚ'ʷʥʠʩʪʘ çWhite ʨerfectionè (Erica carnea çWhite 

ʨerfectionè L.). 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʟʦʥʘ ˉ5 ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʦʟʠʮʽʶ ʟ ʪʫʾ ʟʘʧʘʜʥʦʾ 

çHolmstrupè (Thuja occidentalis çHolmstrupè L.), ʷʣʠʥʠ ʢʦʣʶʯʦʾ çGlauca 

Globosaè (Picea pungen çGlauca Globosaè L.), ʩʦʩʥʠ ʛʽʨʩʴʢʦʾ çMopsè (Pinus 

mugo çMopsè L.), ʙʘʨʙʘʨʠʩʘ ʊʫʥʙʝʨʛʘ çAtropurpureaè (Berberis thunbergii 

çAtropurpureaè L.), ʷʣʽʚʮʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ çWiltoniiè (Juniperus horizontalis 

çWiltoniiè L.), ʨʝʟʫʭʠ ʢʘʚʢʘʟʴʢʦʾ çVarigataè (Arabis caucasica çVarigataè L.), 

ʷʣʽʚʮʷ ʩʝʨʝʜʥʴʦʛʦ ʌʽʪʮʝʨʘ çGold starè (Juniperus media Pfitzeriana çGold Starè 

L.), ʨʦʛʦʚʠʢʘ ʚʦʡʣʦʯʥʦʛʦ (Cerastium tomentosum L.), ʟʚʽʨʦʙʦʷ ʥʝʧʘʭʫʯʦʛʦ 

çExellent Flairè (Hypericum inodorum çExellent Flairè L.), ʬʣʦʢʩʘ ʰʠʣʦʧʦʜʽʙʥʦʛʦ 

çEmerald Cushion Blueè (Phlox subulata çEmerald Cushion Blueè L.), ʢʠʟʠʣʴʥʠʢʘ  

ɼʘʤʤʝʨʘ (Cotoneaster dammeri L.), ʢʦʩʪʨʠʮʽ ʧʦʧʝʣʷʩʪʦʾ (Festuca cinereus L.), 

ʦʙʨʽʻʪʠ ʚʝʣʠʢʦʢʚʽʪʢʦʚʦʾ çDr. Mulesè (Aubrieta grandifl·rus çDr. Mulesè L.), 

ʬʣʦʢʩʘ ʰʠʣʦʧʦʜʽʙʥʦʛʦ çCandy Stripesè (Phlox subulata çCandy Stripesè L.), 

ʭʦʩʪʠ ʌʦʨʯʫʥʘ (Hosta fortunei L.), ʣʦʤʠʢʘʤʽʥʷ ɸʨʝʥʜʩʘ (Saxifraga arendsii L.), 

ʷʣʽʚʮʷ ʩʢʫʧʯʝʥʦʛʦ çBlue Pacificè (Juniperus confertus çBlue Pacificè L.). 

ɼʣʷ ʰʦʩʪʦʾ ʟʦʥʠ ʥʘʤʠ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʩʪʚʦʨʝʥʥʷ ʛʘʟʦʥʫ ʪʘ ʦʟʝʣʝʥʝʥʥʷ ʟ 

ʷʣʽʚʝʮʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ çBlue Chipè (Juniperus horizontalis çBlue Chipè L.), 

ʬʦʨʟʠʮʽʾ ʟʝʣʝʥʦʾ (Forsythia viridissima L.), ʪʫʾ ʟʘʭʽʜʥʦʾ çSmaragdè (Thuja 
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occidentalis çSmaragdè L.), ʛʦʨʪʝʥʟʽʾ ʜʝʨʝʚʦʧʦʜʽʙʥʦʾ çGrandifloraè (Hydrangea 

arborescens çGrandifloraè L.), ʪʫʾ ʟʘʭʽʜʥʦʾ çHolmstrupè (Thuja occidentalis 

çHolmstrupè L.), ʛʦʨʪʝʥʟʽʾ ʢʨʫʧʥʦʣʠʩʪʦʾ çSaxefloralè (Hydrangea macrophylla 

çSaxefloralè L.), ʩʧʽʨʝʾ ʷʧʦʥʩʴʢʦʾ çNeon flashè (Spiraea japonica çNeon flashè L.), 

ʪʫʾ ʟʘʭʽʜʥʦʾ çTeddyè (Thuja occidentalis çTeddyè L.), ʪʨʦʷʥʜʠ ʬʨʘʥʮʫʟʴʢʦʾ (Rosa 

gallica L.). 

ɼʣʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʥʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʦʙô̒ ʢʪʽ 

ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʣʘʚ, ʣʽʭʪʘʨʽʚ, ʘʣʴʪʘʥʢʠ ʪʦʱʦ. ɼʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ 

ʪʘ ʩʪʝʞʢʠ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʫ ʪʘ ʜʦʧʦʚʥʝʥʥʷ, ʘ ʪʦʤʫ ʙʫʣʦ ʟʘʧʨʦʝʢʪʦʚʘʥʦ 

75 ʤĮ ʜʦʨʽʞʦʢ ʟ ʪʨʦʪʫʘʨʥʦʾ ʧʣʠʪʢʠ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʟʝʣʝʥʦʾ ʟʦʥʠ ʮʝʥʪʨʘʣʴʥʦʾ ʩʘʜʠʙʠ 

ʆʣʝʰʢʽʚʩʴʢʦʛʦ ʣʽʩʦʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʧʝʨʽʦʜ 2019ï2020 ʨʨ. ʥʘʤʠ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʘʣʦ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʠʭʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʥʘʩʘʜʞʝʥʥʷʤ ʨʦʩʣʠʥ ʪʫʪ ʧʝʨʽʦʜʠʯʥʦ ʟʘʡʤʘʣʠʩʷ ʚ ʤʽʨʫ ʥʘʷʚʥʦʩʪʽ 

ʢʦʰʪʽʚ ʪʘ ʥʝ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʚʠʤʦʛ ʘʛʨʦʪʝʭʥʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɺʇʃʀɺ ʈɯɿʅʀʍ ʅʆʈʄ ʄɯʅɽʈɸʃʔʅʆɻʆ ʋɼʆɹʈɽʅʅʗ  

ʅɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ɻɯʈʏʀʎɯ ʉɸʈɽʇʊʉʔʂʆɰ 

 

ɼʤʠʪʨʠʢ ʇʘʚʣʦ ʄʠʢʦʣʘʡʦʚʠʯ 

ʢ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʗʢʦʚʠʰʠʥ ʖʣʽʷ ʖʨʽʾʚʥʘ 

ʤʘʛʽʩʪʨʘʥʪ 

ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʠʨʦʙʥʠʮʪʚʦ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ 

ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʤʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʽ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʷʢ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

ɼʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʠʭ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʤʦʞʣʠʚʦ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ 

ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʦʜʝʨʞʘʥʽ ʧʨʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʽʻʾ 

ʚʘʞʣʠʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ, ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʪʚ, ʧʦʪʨʝʙ ʨʠʥʢʫ, 

ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʽ ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. 

ʈʦʟʨʦʙʢʘ ʝʣʝʤʝʥʪʽʚ ʘʛʨʦʪʝʭʥʽʢʠ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ, ʘ ʩʘʤʝ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ, ʩʪʦʩʦʚʥʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ, 

ʘʜʞʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʤʘʡʞʝ 

ʚʽʜʩʫʪʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʙ ʦʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʪʘ ʚʠʩʦʢʠʭ 

ʚʨʦʞʘʾʚ ʢʫʣʴʪʫʨʠ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʽʚʦʟʤʽʥʠ ʇʨʠʢʘʨʧʘʪʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. 

ɿʘʢʣʘʜʢʘ ʜʦʩʣʽʜʫ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɼʽʣʷʥʢʠ ʚ ʜʦʩʣʽʜʽ ʨʦʟʤʽʱʝʥʽ ʤʝʪʦʜʦʤ ʧʦʚʥʦʾ ʨʝʥʜʦʤʽʥʽʟʘʮʽʾ, ʫ 

ʪʨʴʦʭʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. 

ɺʠʙʽʨ ʤʽʩʮʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʘʛʨʦʪʝʭʥʽʢʠ ʾʭ ʚʠʢʦʥʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʧʦʚʥʽʡ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʠʥʮʠʧʽʚ ʜʦʮʽʣʴʥʦʩʪʽ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ 

ʦʢʨʝʤʠʭ ʩʧʝʮʠʬʽʢ ʘʛʨʦʪʝʭʥʽʢʠ), ʪʠʧʦʚʦʩʪʽ ʽ ʧʨʠʜʘʪʥʦʩʪʽ ʫʤʦʚ ʜʣʷ ʜʦʩʣʽʜʫ. 

ʇʦʧʝʨʝʜʥʠʢ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ ï ʦʟʠʤʘ ʧʰʝʥʠʮʷ. ɼʣʷ ʧʦʩʽʚʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʨʪ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ ɼʝʤʝʪʨʘ. 

ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʣʘ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʟ ʨʽʟʥʠʤʠ ʥʦʨʤʘʤʠ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: 1 ʚʘʨʽʘʥʪ ï P 60K90 ï (ʢʦʥʪʨʦʣʴ); 2 ʚʘʨʽʘʥʪ ï N30P60K90; 3 

ʚʘʨʽʘʥʪ ï N45P60K90; 4 ʚʘʨʽʘʥʪ ï N60P60 K90. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʽʚʙʫ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ (ʩʠʟʦʾ) ʩʦʨʪʫ 

ɼʝʤʝʪʨʘ ʧʨʦʚʦʜʠʣʠ ʧʝʨʰʦʛʦ ʢʚʽʪʥʷ, ʷʢ ʚ 2019, ʪʘʢ ʽ ʚ 2020 ʨʦʢʘʭ. ɿʘ ʥʘʰʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʛʽʨʯʠʮʽ ʩʢʣʘʜʘʣʘ ï 95 ʜʽʙ. 

ɿʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʫ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ 

ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ 2-3 ʪʠʞʥʽ, ʘ ʽʥʦʜʽ ʽ ʙʽʣʴʰʝ (ʫ ʪʘʙʣ. 1). 

ʌʘʟʘ ʜʦʟʨʽʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʩʧʦʯʘʪʢʫ ʜʦʟʨʽʚʘʶʪʴ ʧʣʦʜʠ ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʝʨʭʥʽʭ ʷʨʫʩʘʭ, ʧʦʪʽʤ ʥʠʞʯʝ, ʽ ʟʛʦʜʦʤ ʨʝʰʪʘ ʥʘ ʥʠʞʯʦʤʫ ʷʨʫʩʽ 

ʨʦʩʣʠʥ. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʛʽʨʯʠʮʽ ʟʘʪʷʛʫʚʘʚʩʷ ʜʦ 5 ʜʽʙ (ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ 

ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʚ 90 ʜʽʙ, ʘ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N60P60K90 ï 95 

ʜʽʙ). 
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ʊʘʙʣʠʮʷ 1 

ʌʝʥʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʬʘʟʘʤʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 
ʉ
ʭ
ʦ
ʜ
ʠ

 

ʇ
ʝ
ʨ
ʰ
ʠ
ʡ
 

ʩ
ʧ
ʨ
ʘ
ʚ
ʞ
ʥ
ʽ
ʡ
 

ʣ
ʠ
ʩ
ʪ
ʦ
ʢ

 

ʈ
ʦ
ʟ
ʝ
ʪ
ʢ
ʘ

 

ɹ
ʫ
ʪ
ʦ
ʥ
ʽ
ʟ
ʘ
ʮ
ʽ
ʷ

 

ʎ
ʚ
ʽ
ʪ
ʽ
ʥ
ʥ
ʷ

 

ʇ
ʦ
ʷ
ʚ
ʘ
 
ʧ
ʣ
ʦ
ʜ
ʽ
ʚ

 

ɼ
ʦ
ʩ
ʪ
ʠ
ʛ
ʘ
ʥ
ʥ
ʷ

 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 

ʚ
ʝ
ʛ
ʝ
ʪ
ʘ
ʮ
ʽ
ʡ
ʥ
ʦ
ʛ
ʦ
 

ʧ
ʝ
ʨ
ʽ
ʦ
ʜ
ʫ

 

1. P60K90 ï 

ʢʦʥʪʨʦʣʴ 
12.04 19.04 02.05 19.05 03.06 10.06 11.07 90 

2. N30P60K90 12.04 19.04 02.05 19.05 03.06 12.06 14.07 93 

3. N45P60K90 12.04 19.04 02.05 19.05 03.06 12.06 15.07 94 

4. N60P60K90 12.04 19.04 01.05 18.05 03.06 13.06 16.07 95 

 

ʋ ʬʘʟʽ ʩʭʦʜʽʚ ʽ ʧʝʨʰʦʛʦ ʩʧʨʘʚʞʥʴʦʛʦ ʣʠʩʪʢʘ ʜʦʙʨʠʚʘ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ 

ʪʝʤʧʠ ʧʨʦʭʦʜʞʝʥʥʷ ʬʘʟʠ ʨʦʩʪʫ. ʌʘʟʠ ʩʪʝʙʣʫʚʘʥʥʷ ʽ ʙʫʪʦʥʽʟʘʮʽʾ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʥʘʨʦʩʪʘʥʥʷʤ ʧʝʨʝʚʘʞʥʦ ʣʠʩʪʦʩʪʝʙʣʦʚʦʾ ʤʘʩʠ, 

ʜʦʙʨʠʚʘ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʧʝʨʝʜʞʫʶʯʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʮʝ, ʬʘʟʘ ʮʚʽʪʽʥʥʷ ʛʽʨʯʠʮʽ ʥʘʩʪʘʣʘ ʥʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʦʜʥʦʯʘʩʥʦ ï 3 ʯʝʨʚʥʷ. ʎʝ 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʧʨʦʜʦʚʞʫʚʘʣʠ ʚʝʛʝʪʘʪʠʚʥʠʡ ʨʽʩʪ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʩʣʠʥʘʤʠ ʬʘʟʠ ʮʚʽʪʽʥʥʷ, ʜʦʙʨʠʚʘ 

ʥʝ ʧʨʠʩʢʦʨʶʚʘʣʠ, ʘ ʩʧʦʚʽʣʴʥʶʚʘʣʠ ʥʘʩʪʘʥʥʷ ʬʘʟ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ. ʊʘʢ, ʷʢʱʦ 

ʬʘʟʘ ʧʦʷʚʠ ʧʣʦʜʽʚ ʥʘ ʚʘʨʽʘʥʪʽ ʙʝʟ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʥʘʩʪʘʣʘ 10 ʯʝʨʚʥʷ, ʪʦ ʥʘ ʬʦʥʽ 

N60P60K90  ï ʣʠʰʝ 13 ʯʝʨʚʥʷ, ʪʦʙʪʦ ʥʘ ʪʨʠ ʜʥʷ ʧʽʟʥʽʰʝ. 

ɻʽʨʯʠʮʷ ʥʘ ʚʘʨʽʘʥʪʽ ʟ ʬʦʥʦʚʠʤ ʫʜʦʙʨʝʥʥʷʤ ʜʦʩʪʠʛʣʘ 11 ʣʠʧʥʷ, ʘ ʥʘ 

ʚʘʨʽʘʥʪʽ N60P60K90 ʥʘ 5 ʜʥʽʚ ʧʽʟʥʽʰʝ ï 16 ʣʠʧʥʷ. ʆʪʞʝ, ʧʽʜ ʚʧʣʠʚʦʤ ʘʟʦʪʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʨʦʩʣʘ ʥʘ 5 ʜʥʽʚ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ ʦʣʽʡʥʠʭ ʨʦʜʠʥʠ ʂʘʧʫʩʪʷʥʠʭ 

ʥʘʣʝʞʘʪʴ ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ, ʢʽʣʴʢʽʩʪʴ ʛʽʣʦʢ ʽ ʩʪʨʫʯʢʽʚ ʥʘ ʨʦʩʣʠʥʽ, 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʩʪʨʫʯʢʫ ʽ ʥʘ ʨʦʩʣʠʥʽ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ. 
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ɿʘ ʚʥʝʩʝʥʥʷ ʪʽʣʴʢʠ ʬʦʩʬʦʨʥʠʭ ʽ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʯʢʽʚ ʥʘ 

ʨʦʩʣʠʥʽ ʩʢʣʘʜʘʣʘ 105 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʩʪʨʫʯʢʫ 5,4 ʰʪ., ʤʘʩʘ 1000 

ʥʘʩʽʥʠʥ 3,99ʛ. 

ʇʨʠ ʚʚʝʜʝʥʽ ʚ ʫʜʦʙʨʝʥʥʷ ʘʟʦʪʫ ʥʦʨʤʦʶ N30 ʥʘ ʬʦʥʽ ʬʦʩʬʦʨʥʦ-ʢʘʣʽʡʥʠʭ 

ʜʦʙʨʠʚ ʥʦʨʤʦʶ P60K90 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʫʯʢʽʚ ʥʘ ʨʦʩʣʠʥʽ ʥʘ 11 ʰʪ. 

(105 ʰʪ./ʨʦʩʣʠʥʘ), ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ ʫ ʩʪʨʫʯʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 0,4 ʰ. (5,8 ʰʪ.), 

ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʟʨʦʩʣʘ ʥʘ 0,7 ʛ (4,29 ʛ), ʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 0,27 

ʪ/ʛʘ (ʫ ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ɺʧʣʠʚ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʛʽʨʯʠʮʽ 

ʩʘʨʝʧʪʩʴʢʦʾ ʩʦʨʪʫ ɼʝʤʝʪʨʘ 

ɺʘʨʽʘʥʪʠ  

ʜʦʩʣʽʜʫ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʨʫʯʢʽʚ, 

ʰʪ./ʨʦʩʣʠʥʘ 

ʂʽʣʴʢʽʩʪʴ 

ʥʘʩʽʥʠʥ ʫ 

ʩʪʨʫʯʢʫ, 

ʰʪ. 

ʄʘʩʘ 

1000 

ʥʘʩʽʥʠʥ, ʛ 

ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

1. P60K90 ï 

ʢʦʥʪʨʦʣʴ 
105 5,4 3,99 1,73 

2. N30P60K90 116 5,8 4,29 2,00 

3. N45P60K90 128 6,1 4,49 2,19 

4. N60P60K90 132 6,3 4,62 2,32 

ʅɯʈ 0,05 ï 0,18 ʪ/ʛʘ 

 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʚʘʨʽʘʥʪʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʦʶ 

N60P60K90. ʂʽʣʴʢʽʩʪʴ ʩʪʨʫʯʢʽʚ ʥʘ ʨʦʩʣʠʥʽ ʟʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ N60P60K90 ï 132 

ʰʪ./ʨʦʩʣʠʥʘ (ʥʘ 27 ʰʪ./ʨʦʩʣʠʥʘ ʙʽʣʴʰʝ ʟʘ ʢʦʥʪʨʦʣʴ), ʥʘʩʽʥʠʥ ʫ ʩʪʨʫʯʢʫ ï 6,3 

ʰʪ. (ʥʘ 0,9 ʰʪ. ʙʽʣʴʰʝ ʟʘ ʢʦʥʪʨʦʣʴ), ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ï 4,62 ʛ (ʥʘ 0,63 ʛ 

ʙʽʣʴʰʝ ʟʘ ʢʦʥʪʨʦʣʴ), ʫʨʦʞʘʡʥʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 0,52 ʪ/ʛʘ ʽ ʩʢʣʘʣʘ 2,32 ʪ/ʛʘ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʛʽʨʯʠʮʽ ʟʘʪʷʛʫʚʘʚʩʷ ʜʦ 5 ʜʽʙ (ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʚ 
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90 ʜʽʙ, ʘ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ N60P60K90 ï 95 ʜʽʙ). 

ɺʩʪʘʥʦʚʣʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʦʨʤʦʶ N60 

P60K90 ʚ ʫʤʦʚʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʥʘ ʜʝʨʥʦʚʦʤʫ ʦʧʽʜʟʦʣʝʥʦʤʫ ˇʨʫʥʪʽ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘʶ 

ʛʽʨʯʠʮʽ ʩʘʨʝʧʪʩʴʢʦʾ ʩʦʨʪʫ ɼʝʤʝʪʨʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 2,32 

ʪ/ʛʘ. 
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ɼɽʊɸʃʔʅɸʗ ʊʀʇʀɿɸʎʀʗ ʀʈʈʀɻɸʎʀʆʅʅʓʍ ʉɺʆʁʉʊɺ ɺʆɼ 

ʆɼɽʉʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʖʨʘʩʦʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʉʪʫʜʸʥʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʉʪʫʜʝʥʪʢʘ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʆʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʧʦ 

ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʆ. ɸ. ɸʣʴʦʢʠʥʘ, 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʛʠʜʨʦʭʠʤʠʠ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʥʝʡ ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʣʘʩʩʳ (ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʘʥʠʦʥʦʤ), ʛʨʫʧʧʳ (ʧʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʢʘʪʠʦʥʦʤ) ʠ ʪʠʧʳ (ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʘʥʠʦʥʘʤʠ ʠ 

ʢʘʪʠʦʥʘʤʠ). ʆʜʥʘʢʦ, ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ ʦʜʥʦʛʦ ʪʠʧʘ ʧʦ ʆ. ɸ. ɸʣʴʦʢʠʥʫ ʤʦʛʫʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ ʚ ʵʪʦʤ ʪʠʧʝ. 

ʇʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʠʧʠʟʘʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʚʦʜʳ ʨʘʟʜʝʣʷʶʪʴʩʷ ʥʘ 

ʧʦʜʪʠʧʳ ɯ, ɯɯʘ, ɯɯʙ, ɯɯɯʘ, ɯɯɯʙ, ɯɯɯʚ. ʊʠʧ IV ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʢʦʣʴʢʫ ʢ ʥʝʤʫ 

ʦʪʥʦʩʷʪʩʷ ʚʦʜʳ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʧʦʣʠʚʘ (ʢʠʩʣʳʝ ʚʦʜʳ ʙʦʣʦʪʥʳʝ, ʰʘʭʪʥʳʝ ʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʚʦʜʳ, ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ). 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʦʜʪʠʧʳ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʦʜ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʧʦʯʚʝ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʩʦʣʝʡ (ʪʦʢʩʠʯʥʳʭ ʠ 

ʥʝʪʦʢʩʠʯʥʳʭ). ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

Naʉl ʠ Ca(ʅʉʆ3)2. ʆʪʣʠʯʠʝ: ɯ ï Na2SO4, NaHCO3, Mg(HCO3)2; ɯɯʘ ï Na2SO4, 

MgSO4, Mg(HCO3)2; ɯɯʙ ï Na2SO4, MgSO4, CaSO4; ɯɯɯʘ ï MgCl2, MgSO4, 

Mg(HCO3)2; ɯɯɯʙ ï MgCl2, MgSO4, CaSO4; ɯɯɯʚ ï MgCl2, CaCl2, CaSO4. ʇʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʥʘʙʦʨʦʚ ʩʦʣʝʡ ʧʦʜʪʠʧʳ ʚʦʜ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʪʘʢ: ɯ, ɯɯɯʚ, 

ɯɯʘ, ɯɯʙ, ɯɯɯʘ, ɯɯɯʙ. 

ʎʝʣʴ. ɸʥʘʣʠʟ ʠ ʜʝʪʘʣʴʥʘʷ ʪʠʧʠʟʘʮʠʷ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʦʜ ʆʜʝʩʩʢʦʡ 
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ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʪʠʧʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʧʦ 

ʆ. ɸ. ɸʣʸʢʠʥʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʆ. ɸ. ɸʣʝʢʠʥʳʤ [1], ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ ʜʝʣʷʪʩʷ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ ʘʥʠʦʥʫ 

ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ, ʩʫʣʴʬʘʪʥʳʡ ʠ ʭʣʦʨʠʜʥʳʡ. 

ʇʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ ʢʘʪʠʦʥʫ ʢʣʘʩʩʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʢʘʣʴʮʠʝʚʫʶ, ʤʘʛʥʠʝʚʫʶ ʠ ʥʘʪʨʠʝʚʫʶ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʯʝʪʳʨʝ ʪʠʧʘ ʚʦʜ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʩʠʤʚʦʣ r ʧʝʨʝʜ ʠʦʥʦʤ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʘ ʚʳʨʘʞʝʥʘ ʚ ʤʛ-ʵʢʚ/ʜʤ
3
): 

I  ï    rʅʉʆ3
ï
>(rʉʘ

2+
+rMg

2+
); 

II  ï    rʅʉʆ3
ï
<(rʉʘ

2+
+rMg

2+
)<(rʅʉʆ3

ï
+rSO4

2ï
); 

III  ï    (rʅʉʆ3
ï
+rSO4

2ï
)<(rʉʘ

2+
+rMg

2+
) ʠʣʠ rCl

ï
>rNa

+
; 

IV  ï    rʅʉʆ3
ï
=0. 

ʆʜʥʘʢʦ, ʚʦʜʳ ʦʜʥʦʛʦ ʪʠʧʘ ʧʦ ʆ. ɸ. ɸʣʸʢʠʥʫ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ 

ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʠʦʥʘʤʠ rʅʉʆ3
ï
 ʠ rʉʘ

2+
 ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʪʠʧʝ ʚʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʣʷ ʥʫʞʜ ʠʨʨʠʛʘʮʠʠ ʪʠʧʠʟʘʮʠʶ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʧʦ ɸʣʸʢʠʥʫ ʆ. ɸ. ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʨʘʟʜʝʣʠʚ ʪʠʧʳ ʚʦʜ ʥʘ 

ʧʦʜʪʠʧʳ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ [2]: ɯ, ɯɯʘ, ɯɯʙ, ɯɯɯʘ, ɯɯɯʙ, ɯɯɯʚ. 

ɼʣʷ ʚʦʜ ɯ ʠ ɯɯ ʪʠʧʦʚ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ rCl
ï
<

 
rNa

+
, ʜʣʷ ɯɯɯ 

ï rNa
+
<rCl

ï
, ʜʘʣʝʝ: 

ɯ  ï rCl
ï
+rSO4

2ï
<rNa

+
; 

ɯɯʘ  ï rCl
ï
<rNa

+
<rCl

ï
+rSO4

2ï
  ʠ  rCa

2+
<rHCO3

ï
;  

ɯɯʙ  ï rCl
ï
<rNa

+
<rCl

ï
+rSO4

2ï
  ʠ  rCa 

2+
>rHCO3

ï
; 

ɯɯɯʘ  ï rNa
+
<rCl

ï
<rNa

+
+rMg 

2+
 ʠ  rCa 

2+
<rHCO3

ï
; 

ɯɯɯʙ  ï rNa
+
<rCl

ï
<rNa

+
+rMg 

2+
 ʠ  rCa 

2+
>rHCO3

ï
; 

ɯɯɯʚ  ï rNa
+
+rMg 

2+
<rCl

ï
. 

ʉʭʝʤʘʪʠʯʥʦ ʜʝʪʘʣʴʥʘʷ ʪʠʧʠʟʘʮʠʷ [2] ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1 ï ʉʭʝʤʘ ʜʝʪʘʣʴʥʦʡ ʪʠʧʠʟʘʮʠʠ ʚʦʜ 

 

ʊʠʧ IV ʧʦ ʆ. ɸ. ɸʣʸʢʠʥʫ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʢ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ 

ʢʠʩʣʳʝ ʚʦʜʳ ʙʦʣʦʪʥʳʝ, ʰʘʭʪʥʳʝ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʚʦʜʳ, ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʸʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ [1, ʩ.121]. ʊʘʢʠʝ ʚʦʜʳ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʦʨʦʰʝʥʠʷ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʣʝʡ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʛʨʘʬʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʦʡ ʈʦʜʞʝʨʩʘ 

[1, ʩ.129,130], ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ (ʚ %-ʵʢʚ ʠʣʠ ʤʛ-

ʵʢʚ/ʜʤ
3
) ʘʥʠʦʥʦʚ ʠ ʢʘʪʠʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʪʨʦʢ, ʠ 

ʧʦ ʚʟʘʠʤʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʪʨʝʟʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʜʝʨʞʘʥʠʶ ʠʦʥʦʚ ʚ 

ʚʦʜʝ, ʦʮʝʥʠʚʘʶʪ ʚʠʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʦʣʝʡ (ʨʠʩ. 2). 

ʇʦ ʪʦʢʩʠʯʥʦʩʪʠ ʂʦʚʜʘ ɺ. ɸ. ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʣʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ [4, 

ʩ.386]: Na2CO3>NaʅCO3>Naʉl>ʉʘʉl2>Na2SO4>Mgʉl2>MgSO4. ʅʝʪʦʢʩʠʯʥʳʤʠ 

ʜʣʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʦʣʠ: Mgʉʆ3; Mg(ʅʉʆ3)2; CaSO4; Caʉʆ3; Ca(ʅʉʆ3)2. 

ɺ ʉʧʨʘʚʦʯʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʛʠʜʨʦʛʝʦʣʦʛʘ [3, ʩ. 67] ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʦʥʦʚ ʦʙʨʘʪʥʘʷ: ʘʥʠʦʥʳ ï Cl
ï
; Sʆ4

2ï
; (Cʆ3

2ï
+HCʆ3

ï
); ʢʘʪʠʦʥʳ 

ï (K
+
+Na

+
); Mg

2+
; Ca

2+
. ʆʜʥʘʢʦ, ʧʦ ʨʠʩ. 2 ʚʠʜʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʣʝʡ 

ʧʦ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʣʠ ʧʦ ʦʙʨʘʪʥʦʡ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʦʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʫʧʠʪʴ ʚ 

ʧʦʯʚʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʧʦʣʠʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʜʪʠʧʦʚ ʚʦʜ. 

ɸʥʠʦʥʳ ʠ ʢʘʪʠʦʥʳ ʚ ʚʦʜʝ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʧʨʠ ʵʪʦʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʚʦʜʳ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʣʠ. ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʚʦʜ ʷʚʣʷʝʪʩʷ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ Ca(HCO3)2 ʠ NaCl. ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ 

ʚʦʜʘʭ ʪʠʧʘ ɯ (rʅʉʆ3
ï
>(rʉʘ

2+
+rMg

2+
)) ʛʠʜʨʦʢʘʨʙʦʥʘʪ-ʠʦʥʳ (HCO3

ï
) 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʠʦʥʳ ʢʘʣʴʮʠʷ (Ca
2+
), ʠʦʥʳ ʤʘʛʥʠʷ (Mg

2+
) ʠ ʯʘʩʪʠʯʥʦ ʠʦʥʳ 

ʥʘʪʨʠʷ (Na
+
), ʧʨʠ ʵʪʦʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʦʙʨʘʟʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʣʠ (ʨʠʩ. 2ʘ). 

 

ʈʠʩ. 2. ï ɻʠʧʦʪʝʪʠʯʝʩʢʠʝ ʩʦʣʠ ʚ ʨʘʟʥʳʭ ʧʦʜʪʠʧʘʭ ʚʦʜ (ʧʦʣʫʞʠʨʥʳʤ 

ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʪʦʢʩʠʯʥʳʝ ʩʦʣʠ; ʧʦʜʯʸʨʢʥʫʪʳ ï ʥʝʪʦʢʩʠʯʥʳʝ) 

 

ʇʦ ʥʘʙʦʨʫ ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ ʚʦʜʳ ɯ-ʛʦ ʪʠʧʘ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʮʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʤʠʤʦ ʩʫʣʴʬʘʪʘ 

ʥʘʪʨʠʷ (Na2SO4) ʠʟ-ʟʘ ʥʠʭ ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʧʠʪʴʝʚʘʷ ʩʦʜʘ (NaHCO3), 

ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ (CO3
2ï

) ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʩʦʜʘ (Na2CO3), ʠʟ ʚʩʝʭ 

ʩʦʣʝʡ, ʦʙʨʘʟʫʝʤʳʭ ʛʣʘʚʥʳʤʠ ʠʦʥʘʤʠ, ʩʘʤʘʷ ʪʦʢʩʠʯʥʘʷ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʕʪʠ ʩʦʣʠ 

ʚʳʟʳʚʘʶʪ ʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʳ ʠ ʝʸ ʦʩʦʣʦʥʮʝʚʘʥʠʝ. 

ɺʦʜʳ ɯɯ-ʛʦ ʪʠʧʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʦʜ ɯ-ʛʦ ʪʠʧʘ ʪʝʤ, ʯʪʦ ʚʤʝʩʪʦ ʢʘʨʙʦʥʘʪʘ ʠ 
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ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ (Na2CO3 ʠ NaʅCO3) ʚ ʧʦʯʚʫ ʤʦʞʝʪ ʧʦʩʪʫʧʠʪʴ ʩʫʣʴʬʘʪ 

ʤʘʛʥʠʷ (MgSO4), ʢʦʪʦʨʳʡ ʚ ʨʷʜʫ ʪʦʢʩʠʯʥʦʩʪʠ ʩʦʣʝʡ (ʧʦ ʂʦʚʜʝ ɺ. ɸ.) ʩʪʦʠʪ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ. 

ʆʪʣʠʯʠʝ ʧʦʜʪʠʧʦʚ ɯɯʘ ʠ ɯɯʙ ʚ ʩʣʝʜʫʶʱʝʤ [2]: 

ʠʟ ʚʦʜ ʧʦʜʪʠʧʘ ɯɯʘ ʚ ʧʦʯʚʫ ʧʦʤʠʤʦ MgSO4 ʤʦʞʝʪ ʧʦʩʪʫʧʠʪʴ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪ ʤʘʛʥʠʷ (Mg(HCO3)2) ï ʥʝʪʦʢʩʠʯʥʘʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʦʣʴ, ʦʜʥʘʢʦ 

ʩʧʦʩʦʙʥʘʷ ʚʳʟʚʘʪʴ ʦʱʝʣʘʯʠʚʘʥʠʝ (ʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ) ʧʦʯʚ; 

ʚʦʜʳ ʧʦʜʪʠʧʘ ɯɯʙ ʚʤʝʩʪʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʤʘʛʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʧʦʯʚʝ ʜʨʫʛʦʡ ʥʝʪʦʢʩʠʯʥʦʡ ʩʦʣʠ ï ʛʠʧʩʘ (CaSO4Ĭ2ʅ2ʆ), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʤʝʣʠʦʨʘʥʪʦʤ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ. 

ʇʦʜʪʠʧ ʚʦʜ ɯɯɯʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɯɯʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʪ.ʢ. ʧʨʠ 

ʠʩʧʘʨʝʥʠʠ ʚʦʜ ʵʪʦʛʦ ʧʦʜʪʠʧʘ ʚʤʝʩʪʦ ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ (Na2SO4) ʚ ʧʦʯʚʫ ʤʦʞʝʪ 

ʧʦʩʪʫʧʠʪʴ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʡ ʭʣʦʨʠʜ ʤʘʛʥʠʷ (MgCl2). 

ʇʦʜʪʠʧʳ ʚʦʜ ɯɯɯʘ ʠ ɯɯɯʙ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʯʥʦ ʪʘʢʞʝ, ʢʘʢ ʠ 

ʧʦʜʪʠʧʳ ʚʦʜ ɯɯʘ ʠ ɯɯʙ ï ʥʘʣʠʯʠʝʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʤʘʛʥʠʷ (Mg(HCO3)2) ʚ ɯɯɯʘ ʠ 

ʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ (CaSO4) ʚ ɯɯɯʙ. 

ɺ ʚʦʜʘʭ ʧʦʜʪʠʧʘ ɯɯɯʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ɯɯɯʙ ʚʤʝʩʪʦ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ (MgSO4) 

ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʪʦʢʩʠʯʥʘʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʦʣʴ ï ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ (CaCl2). ʇʦ 

ʩʪʝʧʝʥʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʧʦʣʠʚʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ 

ʚʦʜ ʵʪʦʛʦ ʧʦʜʪʠʧʘ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʚʪʦʨʤ ʤʝʩʪʝ ʧʦʩʣʝ ʚʦʜ ɯ-ʛʦ ʪʠʧʘ. 

ɺ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʆʜʝʩʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʦʜʪʠʧʳ ʚʦʜ ɯïɯɯɯʙ. ʇʦʜʪʠʧ ɯɯɯʚ ʠʟʨʝʜʢʘ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʉʘʩʳʢʝ ʚ ʩʠʣʫ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʝʛʦ ʚʦʜ. ɺ ʵʪʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ [1] ʵʧʠʟʦʜʠʯʝʩʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦʜʳ ʚʩʝʭ ʧʦʜʪʠʧʦʚ ʢʨʦʤʝ ɯ: ɯɯʘ 

(ʩ ʯʘʩʪʦʪʦʡ 29%), ɯɯʙ (42%), ɯɯɯʘ (5%), ɯɯɯʙ (19%) ʠ ɯɯɯʚ (5%). ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʪʠʧ ʚʦʜ ɯɯɯʚ ʚ ʉʘʩʳʢʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʠ ʩʘʤʦʡ ʥʠʟʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ï ʤʝʥʝʝ 1 ʛ/ʜʤ
3
, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʪʘʢʠʭ ʚʦʜ. 

ɺʳʚʦʜʳ. ɼʣʷ ʥʫʞʜ ʠʨʨʠʛʘʮʠʠ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʠʦʥʦʚ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʰʝʩʪʴ ʧʦʜʪʠʧʦʚ ʚʦʜ: ɯ; ɯɯʘ; ɯɯʙ; ɯɯɯʘ; ɯɯɯʙ; ɯɯɯʚ. ɺ ʜʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 
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ʫʚʝʣʠʯʝʥʠʶ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʇʦʵʪʦʤʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʘʚʝʝ ʧʦʜʪʠʧʳ ʚʦʜ, ʜʣʷ 

ʧʦʣʠʚʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʤʝʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ, ʫ ʧʦʜʪʠʧʦʚ 

ʚʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʘʚʝʝ, ʥʘʙʦʨ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʩʦʣʝʡ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, 

ʠʩʢʣʶʯʘʷ ʧʦʜʪʠʧ ɯɯɯʚ. ʇʨʠ ʨʘʚʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʥʠ ʙʫʜʫʪ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʧʦʣʠʚʘ. 
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Introduction.  The stability of the composition and structure of the internal 

environment of the organism is a necessary condition for maintaining the life of 

animals. Chronic renal failure - a pathological condition characterized by impaired 

renal regulation of chemical homeostasis, with partial or complete violation of the 

formation and excretion of urine due to reduced glomerular filtration rate. 

Aim. Knowledge of dysregulatory mechanisms and understanding of their 

biological significance provides the right approach to the study of pathological 

processes and to the development of their pathogenetic therapy. Analysis of the 

processes of dysregulatory pathology requires an understanding of the biological 

significance of the identified changes. 

Results and discussion. In the pathogenesis of chronic renal failure (CRF), 

regardless of renal pathology, the decrease in renal function occurs due to 3 main 

mechanisms, the main of which is a decrease in the number of functioning nephrons. 

This gradually leads to a significant change in the biochemical parameters of the 

blood and severe metabolic disorders. 

The biochemical analysis of blood shows the development of uremia with the 

accumulation of potential toxins and products of protein metabolism: urea (more than 

10 mmol / l), creatinine (more than 179 mmol / l), uric acid. Determination of blood 

creatinine is more important than determination of urea. You can also determine the 

rate of glomerular filtration: determine the volume and concentration of creatinine in 

the urine per day and correlate with the level of creatinine in the serum. Symptoms of 
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lack of appetite are observed at a level of urea more than 25 mmol / l, at a urea 

content of 40 mmol / l (norm 5-10 mmol / l) in animals there will be a strong 

depression (Romanova V.E., 2011). 

In chronic renal failure, the fraction of residual or reduced products of 

carbohydrate metabolism increases, which may be the cause of false hyperglycemia. 

The increase in serum amylase activity can be caused by a decrease in the processes 

of excretion of this enzyme by filtration (macroamylasemia) or increased 

reabsorption of it in damaged renal tubules (Gerke A.N., 2006). 

Increased concentrations of urea, creatinine, uric acid in the blood are the most 

important signs of renal failure. Of all the indicators of nitrogen metabolism, the 

concentration of creatinine is the most indicative, because it, as a component of 

residual nitrogen, is excreted in the urine by glomerular filtration and is not 

reabsorbed in the renal tubules. Urea is not a primary uremic toxin, but its 

concentration in the serum correlates with the severity of clinical signs of uremia 

(Chuprasov V.B., 1999). 

The kidneys play a major role in regulating phosphorus balance. With a 

decrease in glomerular filtration rate and renal dysfunction, phosphorus excretion 

decreases. (Lyubarska O.A., 2006) Insufficient excretion of limiting phosphorus leads 

to an increase in its level in the blood, while the level of calcium falls (in chronic 

renal failure of moderate severity, the level of phosphorus is not more than 2.1 mmol 

/ l, in severe CRF more than 3.2 mmol / l). 

Inhibition of endogenous synthesis of 1,25-dihydroxyvitamin D and resistance 

of bone tissue to parathyroid hormone exacerbate hypocalcemia, which leads to an 

increase in the content of this hormone in the blood and secondary 

hyperparathyroidism. If it is not recognized in time, renal osteodystrophy develops 

(P. Lazaretti, M. Kogika, M. Hagiwara, 2006). 

In nephrosis, nephritis and especially nephrosclerosis, salts are retained in the 

body, and hyperchloremia develops. From the blood, chlorine passes into the 

extracellular fluid, into skin cells, bones and other tissues, displacing other ions 

(Loseva T.V., 2004). 
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Gamma-glutamyltranspeptidase (GGT) is a microsomal enzyme involved in 

amino acid metabolism. The greatest specific activity of the enzyme is found in the 

kidneys (7000 times higher than in serum). Therefore, the increase in the values of 

GGT in the serum is the most sensitive laboratory indicator in their disease (Kabak 

G.V., 2000). 

As a result of dysregulatory pathology in chronic renal failure, the serum of 

animals is disturbed hormonal balance. Thus, in animals with chronic renal failure, 

there is an increase in serum cortisol. This may be due to metabolic disorders and 

intoxication, which inhibits the functional activity of the thyroid gland (Romanova 

V.E., 2011). 

Conclusions. Thus, in chronic renal failure there are dysregulatory changes 

that disrupt the biochemical and endocrine homeostasis in animals. In animals with 

this pathology changes the quantitative and qualitative indicators of urine and blood, 

as evidenced by laboratory tests. The level of total protein, albumin, globulin, urea, 

creatinine, uric acid, phosphorus, chlorine increases. The level of serum levels of 

these indicators is an indicator of the severity of the condition of animals with a 

particular nephropathology. 
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Introduction. At the present stage, an important task for pig farming is to 

provide livestock with feeds and diets balanced in terms of protein, essential and fatty 

acids, macro-and micronutrients, vitamins and other biologically active substances. 

Unbalanced and defective feeding of sows and piglets, their concentration in a limited 

area, hypodynamics, insufficient lighting lead to metabolic disorders, reduced 

resistance and the development of pathological conditions that cause osteodystrophy 

in sows and rickets in piglets (Derezina T. M.). 

The purpose of the work. To study the issues of diagnosis and prevention of 

rickets in piglets. 

Discussion. Rickets - a chronic severe disease of piglets, accompanied by a 

violation of the general and mineral phosphorus-calcium metabolism with a deep 

process of violation of the calcification of bone, inhibition, growth and reducing the 

strength of bones, which leads to their deformation ("Veterinary Center", 2001). 

The cause of rickets in rickets is insufficient levels of vitamin D, calcium and 

phosphorus salts in the diet, violation of calcium-phosphorus ratios in the diet. 

Signs of rickets are decreased appetite, coat loses luster, reduced skin elasticity, 

delayed tooth change, animals lag behind in development (Skorikov V.M., 2008). 

The diagnosis is made on the basis of the characteristic features of laboratory 

blood tests for calcium, phosphorus, reserve alkalinity, alkaline phosphatase and 

radiography of the skeleton, taking into account the anamnesis (Skorikov VM, 2001). 
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In patients with rickets in piglets, the activity of alkaline phosphatase in the 

bones was 8.19, and in clinically healthy - 4.04 mmol / g-l, in patients with piglets, its 

activity is 2 times higher than in healthy (Skorikov V.M., 2001). 

To prevent the disease, the diet when feeding piglets should be varied and 

contain sufficient vitamins, minerals, the ratio of calcium and phosphorus should be 

1.3-1.5 to 1. In the diet of young piglets need to add greens, grass meal, carrots, 

calcium-phosphorus premixes and bone meal (UkrAnimals.ru, 2009). 

Conclusion. Diagnosis of rickets is performed by radiography, which allows to 

detect the disease at different stages, determine the severity of its course and monitor 

the results of treatment. To prevent rickets, you need to balance the diet of piglets 

from birth. 
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Introduction.  Aging - progressive physiological changes in the body that lead 

to a decrease in biological functions and the body's ability to adapt to metabolic 

stress. During aging, there is damage to molecules (DNA, proteins, lipids), cells and 

organs (Ben Buing, 2007). 

The purpose of the work. Highlight the main biochemical processes that 

occur in the body during aging. 

Aging is influenced by many factors, which can be divided into two groups: 

internal factors: heredity, chronic diseases, dysfunction of the immune and hormonal 

systems; external factors: UV radiation, unfavorable environmental conditions, stress, 

smoking, alcoholism, drug addiction, malnutrition, etc (Robert Arking, 1998). 

There are several basic theories of aging: oxidative damage - reactions that 

occur in cells can lead to the oxidation of proteins and other cellular molecules. 

Oxidation entails the loss of electrons from these molecules, which leads to the fact 

that they become unstable and highly reactive. Mitochondrial theory - the idea that in 

the mitochondria there is an oxidation cycle in which a mutation in mitochondrial 

DNA impairs the function of proteins in the respiratory chain, thereby increasing the 

production of DNA-destroying radicals (Robin Holliday, 1995). 

General changes that occur in the body during aging include a decrease in body 

weight (living cells and bones) with increasing total weight due to an increase in the 

amount of fat and water content. Metabolic activity is reduced in all tissues, as is the 

level of voluntary activity (Leonard Hayflick 1994). 

Collagen and elastin in tendons and ligaments during aging become less stable 

and more fragmented due to glycation (cross-linking of proteins with sugar). 

However, at the same time the skeletal bones are decalcified, as a result of which the 
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bones become thinner, less dense and less strong. Decreased circulatory function 

contributes to this process. Due to the formation of cross-links and calcification of 

smooth muscles and vessel walls, connective tissue stiffness increases (Ben Bova, 

1998). 

During aging, the amount of water in the epidermis decreases, which leads to 

impaired keratinization, accelerated desquamation of the epithelium. As a result, the 

epidermis becomes thinner, a network of small wrinkles is formed, there are pigment 

spots and dilated capillaries (S. Dani, A. Horry and G. Walter, 1997). 

Aging reduces the secretion of salivary tract, which leads to dry mouth and 

reduced protection against bacterial infection of the oral cavity. The volume of gastric 

juice is reduced by 25% and there is a decrease in pepsin activity by 60%. The 

absorption of vitamin D (and hence calcium absorption), vitamin B12 and folic acid 

usually decreases with age (Jana Viiga, 2007). 

Most glands, organs that secrete hormones that regulate functions such as 

metabolism, temperature and blood sugar, become less sensitive to triggers that 

stimulate hormone secretion. For example, in an aging pancreas, higher blood sugar 

levels are needed to stimulate the secretion of insulin, a hormone that helps muscles 

convert blood sugar levels into energy (Aubrey de Gray, 1999). 

Conclusion. Aging is an irreversible process that occurs in every living 

organism. Understanding its features, we can prevent its onset and the emergence of 

possible diseases. Therefore, it is important to monitor the condition of the body 

throughout life, so that the aging process was as easy as possible and without serious 

consequences. 
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ʄɽʊɸɹʆʃɯʏʅɯ ʇʆʈʋʐɽʅʅʗ ʋ ʇɽʏɯʅʎɯ ɿɸ ɻɽʇɸʊʆɿʋ ɺ ʉʆɹɸʂ 

 

ɹʘʛʜʘʩʘʨʷʥ ʅʘʨʽʥʝ ʖʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ ʅʋɹɯʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

ʊʫʧʠʮʴʢʘ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ. ʙ. ʥ, ʜʦʮʝʥʪ 

 

ɺʩʪʫʧ. ʇʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʧʝʯʽʥʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ 

ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ, ʷʢʽ ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ ʥʝʨʽʜʢʦ ʻ ʧʨʠʯʠʥʦʶ ʾʭʥʴʦʾ 

ʟʘʛʠʙʝʣʽ. ʆʩʦʙʣʠʚʠʤ ʪʠʧʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʯʽʥʢʠ ʻ ʛʝʧʘʪʦʟ, ʧʨʠ ʷʢʦʤʫ ʚʦʥʘ 

ʧʽʜʜʘʻʪʴʩʷ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʠʤ ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥʘʤ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʯʝʚʠʜʥʠʭ 

ʩʠʤʧʪʦʤʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʜʽʘʛʥʦʩʪʠʢʫ ʮʽʻʾ ʭʚʦʨʦʙʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ 

ʧʝʯʽʥʢʠ ʫ ʚʠʛʣʷʜʽ ʛʝʧʘʪʦʟʫ ʧʨʠ ʜʝʪʘʣʴʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚʠʷʚʣʷʶʪʴ ʫ 80% ʩʦʙʘʢ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʠʪʠ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʛʝʧʘʪʦʟʫ, ʡʦʛʦ ʦʩʥʦʚʥʽ 

ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʢʨʦʚʽ ʪʚʘʨʠʥ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʭʚʦʨʦʙʠ. 

ʆʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʦʙʘʢ ʨʦʟʨʽʟʥʷʶʪʴ ʞʠʨʦʚʠʡ ʪʘ ʘʤʽʣʦʾʜʥʠʡ ʛʝʧʘʪʦʟ. 

ɾʠʨʦʚʠʡ ʛʝʧʘʪʦʟ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʞʠʨʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʪʦʜʽ ʷʢ 

ʟʘ ʘʤʽʣʦʾʜʥʦʛʦ ʤʽʞ ʛʝʧʘʪʦʮʠʪʘʤʠ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʡ ʙʽʣʦʢ ï ʘʤʽʣʦʾʜ. 

(ʌʘʩʦʣʷ ɺ.ʇ., 2008) 

ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʛʝʧʘʪʦʟʫ ʫ ʩʦʙʘʢ ʟʫʤʦʚʣʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʷʢʽʩʥʠʭ 

ʢʦʨʤʽʚ, ʜʝʬʽʮʠʪʦʤ ʫ ʨʘʮʽʦʥʽ ʚʽʪʘʤʽʥʽʚ ʽ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʛʝʧʘʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ. ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʫ ʨʘʮʽʦʥʽ ʤôʷʩʦʾʜʥʠʭ ʩʫʣʴʬʫʨʚʤʽʩʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʧʦʨʫʰʫʻ ʩʠʥʪʝʟ ʙʽʣʢʘ, 

ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʝʯʽʥʮʽ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʾ ʦʞʠʨʽʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, ʤʝʪʽʦʥʽʥ ʽ ʭʦʣʽʥ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 

ʢʘʨʥʽʪʠʥʫ, ʘ ʢʘʨʥʽʪʠʥʪʨʘʥʩʬʝʨʘʟʘ ʟʘʙʝʟʧʝʯʫʻ ʘʜʝʢʚʘʪʥʠʡ ʦʙʤʽʥ ʪʘ ʦʢʠʩʥʝʥʥʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʅʘʩʣʽʜʢʦʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʫ ʮʴʦʤʫ ʣʘʥʮʶʟʽ ʻ ʧʨʠʛʥʽʯʝʥʥʷ 

ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. ʇʨʠʯʠʥʦʶ 

ʥʘʢʦʧʠʯʝʥʥʷ ʞʠʨʫ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʝʬʽʮʠʪ ʘʨʛʽʥʽʥʫ ʚ ʨʘʮʽʦʥʘʭ 
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ʩʦʙʘʢ. ʈʦʟʚʠʪʢʫ ʛʝʧʘʪʦʟʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʠʷʻ ʥʝʩʪʘʯʘ ʚʽʪʘʤʽʥʽʚ (ɽ, ʂ, ʭʦʣʽʥʫ, 

ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ). (Watson A.D., 2012) 

ʈʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʦʙʘʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʽʜʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʽʢʫ, ʩʪʘʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʛʦʜʽʚʣʽ ʪʘ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ. ɿʘ 

ʛʝʧʘʪʦʟʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʠʷʚʣʷʶʪʴ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʘʣʴʙʫʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʘʣʴʙʫʤʽʥʘʤʠ ʽ ʛʣʦʙʫʣʽʥʘʤʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʥʘʟʠʚʘʶʪʴ ʙʽʣʢʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ, 

ʷʢʠʡ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʩʦʙʘʢ ʩʪʘʥʦʚʠʪʴ 0,7ï1,3. ɿʘ ʧʘʪʦʣʦʛʽʾ ʧʝʯʽʥʢʠ ʢʽʣʴʢʽʩʪʴ 

ʘʣʴʙʫʤʽʥʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, ʪʦʤʫ ɸ/ɻ ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 0,6ï0,7 ʫ ʩʦʙʘʢ, 

ʭʚʦʨʠʭ ʥʘ ʛʝʧʘʪʦʟ. (ɻʫʜʠʤʘ ʊ.ʄ., 2015) 

ʇʨʦʜʫʢʪʘʤʠ ʨʦʟʧʘʜʫ ʙʽʣʢʘ ʻ ʨʷʜ ʥʝʙʽʣʢʦʚʠʭ ʘʟʦʪʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ 

ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: ʘʤʦʥʽʘʢ, ʩʝʯʦʚʠʥʘ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʢʨʝʘʪʠʥ, ʢʨʝʘʪʠʥʽʥ, ʽʥʜʠʢʘʥ 

ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ ʥʽʪʨʦʛʝʥʫ. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʝʯʦʚʠʥʠ ʻ ʚʘʞʣʠʚʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʪʝʩʪʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʝʯʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʚ 

ʥʽʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʯʦʚʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʝʰʢʦʜʞʫʻʪʴʩʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʢʩʠʯʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʘʤʦʥʽʘʢ. ɿʘ ʫʨʘʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʩʠʥʪʝʟ 

ʩʝʯʦʚʠʥʠ ʧʦʨʫʰʫʻʪʴʩʷ. ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʘʮʠʣʛʣʽʮʝʨʦʣʽʚ ʤʘʻ ʧʝʨʝʚʘʞʥʦ 

ʘʣʽʤʝʥʪʘʨʥʝ ʧʦʭʦʜʞʝʥʥʷ ʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʫ. (Meyer D.G., 

2014) 

ɿʘ ʫʨʘʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʾʭ ʟʥʠʞʫʻʪʴʩʷ, ʪʦʤʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʦʣʝʩʪʝʨʦʣʫ, ʦʩʦʙʣʠʚʦ ʝʪʝʨʠʬʽʢʦʚʘʥʦʛʦ, ʟʤʝʥʰʫʻʪʴʩʷ. 

ɻʽʧʦʭʦʣʝʩʪʝʨʦʣʝʤʽʷ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚ 60ï70 % ʪʚʘʨʠʥ ʟ ʦʟʥʘʢʘʤʠ ʞʠʨʦʚʦʛʦ 

ʛʝʧʘʪʦʟʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʛʤʝʥʪʥʦʛʦ ʦʙʤʽʥʫ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ. ʋ ʩʦʙʘʢ ʽʟ ʟʤʽʥʘʤʠ, ʪʠʧʦʚʠʤʠ ʜʣʷ ʛʝʧʘʪʦʟʫ, ʫʤʽʩʪ 

ʙʽʣʽʨʫʙʽʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʜʚʘ ʨʘʟʠ. (ʐʘʙʫʥʽʥ ʉ.ɺ., 2010) 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʩʪʘʥ ʧʝʯʽʥʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤ ʘʥʘʣʽʟʦʤ 

ʢʨʦʚʽ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʢʦʞʥʽʡ ʜʦʤʘʰʥʽʡ ʪʚʘʨʠʥʽ, ʱʦʙ ʚʠʷʚʠʪʠ 

ʟʤʽʥʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʢʨʦʚʽ ʽ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʛʝʧʘʪʦʟ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ, ʪʦʜʽ 

ʣʽʢʫʚʘʥʥʷ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. 
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ʂʃɯʅɯʏʅʀʁ ʇʈʆʗɺ ʊɸ ʄʆʈʌʆʃʆɻɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʂʈʆɺɯ ɿɸ 

ɻʆʉʊʈʆɻʆ ɻɽʇɸʊʀʊʋ ʋ ʂʆʊɯɺ 

 

ɹʽʣʦʰʠʮʴʢʘ ʃʫʾʟʘ ɺʘʣʝʥʪʠʥʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɼʫʙʦʚʠʡ ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʦʪʠ, ʷʢ ʧʫʭʥʘʩʪʽ ʫʣʶʙʣʝʥʮʽ, ʟʘʡʥʷʣʠ ʦʩʦʙʣʠʚʫ 

ʥʽʰʫ ʚ ʧʦʙʫʪʽ ʪʘ ʞʠʪʪʽ ʣʶʜʝʡ. ʎʽ ʛʨʘʮʽʡʥʽ ʩʪʚʦʨʽʥʥʷ ʩʚʦʾʤ ʭʘʨʘʢʪʝʨʦʤ, 

ʧʨʠʚʘʙʣʠʚʦʶ ʟʦʚʥʽʰʥʽʩʪʶ, ʩʪʽʡʢʠʤ ʭʘʨʘʢʪʝʨʦʤ, ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʧʦʨʽʜ ʜʦʩʠʪʴ 

ʯʘʩʪʦ ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʟʘ ʚʠʙʦʨʦʤ ʫʣʶʙʣʝʥʦʛʦ ʜʨʫʛʘ ʚ ʟʘʪʠʰʥʽʡ ʦʩʝʣʽ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʜʣʷ ʢʦʪʽʚ ʚ ʟʦʦʤʘʛʘʟʠʥʘʭ ʻ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʢʦʨʤʽʚ ʟʙʘʣʘʥʩʦʚʘʥʠʭ 

ʟʘ ʧʦʞʠʚʥʽʩʪʶ, ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ. ʇʨʦʪʝ ʜʝʰʝʚʽ ʢʦʥʮʝʥʪʨʘʪʠ, ʷʢʠʤʠ ʯʘʩʪʦ ʛʦʩʧʦʜʘʨʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʧʦʪʨʝʙʫ ʢʦʪʽʚ ʱʦʜʦ ʭʘʨʯʫʚʘʥʥʷ, ʩʪʘʶʪʴ ʥʝʙʝʟʧʝʯʥʠʤ ʢʦʨʤʦʤ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʪʚʘʨʠʥ. ʋʤʽʩʪ ʚ ʢʦʨʤʘʭ ʨʷʜʫ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʪʘ ʬʫʥʢʮʽʶ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ʅʝʷʢʽʩʥʘ ʛʦʜʽʚʣʷ, ʥʝ 

ʟʘʜʦʚʽʣʴʥʝ ʫʪʨʠʤʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʣʘʜʫ ʜʽʷʣʴʥʦʩʪʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʦʛʦ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʦʨʛʘʥʫ ï ʧʝʯʽʥʢʠ. ʆʜʥʽʻʶ ʽʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʘʪʦʣʦʛʽʡ ʧʝʯʽʥʢʠ, ʱʦ ʯʘʩʪʦ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ ʢʦʪʽʚ ʻ ʛʝʧʘʪʠʪ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿôʷʩʫʚʘʪʠ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʢʨʦʚʽ ʟʘ ʛʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʫ ʫ ʢʦʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʩʣʫʛʫʚʘʣʠ ʢʦʪʠ ʨʽʟʥʠʭ ʧʦʨʽʜ ʟ ʦʟʥʘʢʘʤʠ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʨʦʟʣʘʜʦʤ ʪʨʘʚʣʝʥʥʷ. ʅʘʫʢʦʚʫ ʨʦʙʦʪʫ ʚʠʢʦʥʫʚʘʣʠ 

ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ ʢʣʽʥʽʮʽ ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ 

ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ ʪʘ ʬʽʟʽʦʣʦʛʽʾ. ɼʣʷ ʨʦʙʦʪʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʜʚʽ ʛʨʫʧʠ 
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ʪʚʘʨʠʥ: ʜʦʩʣʽʜʥʘ ï ʭʚʦʨʽ ʢʦʪʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʢʦʥʪʨʦʣʴʥʘ ï 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ ʢʦʪʠ ʚʽʜʽʙʨʘʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʾ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʴʦʛʦ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʦ 10 ʪʚʘʨʠʥ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ. ʋ 

ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʦʦʪʝʭʥʽʯʥʽ, ʢʣʽʥʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʣʽʥʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʭʚʦʨʠʭ ʢʦʪʽʚ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʛʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʫ ʻ ʧʨʠʛʥʽʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʧʨʠ ʮʴʦʤʫ ʢʦʪʠ ʭʦʚʘʶʪʴʩʷ, ʥʝ ʨʝʘʛʫʶʪʴ ʥʘ ʦʢʣʠʢ, ʘʧʝʪʠʪ 

ʚʽʜʩʫʪʥʽʡ. ʋ 7-ʤʠ ʢʦʪʽʚ (70 %) ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʣʶʚʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʥʝʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʙʣʶʚʦʪʥʠʭ ʤʘʩ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʉʪʘʥ ʰʝʨʩʪʷʥʦʛʦ ʧʦʢʨʠʚʫ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ, ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʧʘʜʽʥʥʷ ʰʝʨʩʪʽ ʾʾ ʪʴʤʷʥʽʩʪʴ, ʩʫʭʽʩʪʴ 

ʰʢʽʨʠ. ʋ 6-ʪʠ ʪʚʘʨʠʥ (60 % ʚʽʜ ʯʠʩʣʘ ʜʦʩʣʽʜʞʝʥʠʭ) ʚʠʷʚʣʷʣʠ ʞʦʚʪʷʥʠʯʥʽʩʪʴ 

ʚʠʜʠʤʠʭ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʰʢʽʨʠ. ʉʝʯʘ ʤʘʣʘ ʥʘʩʠʯʝʥʠʡ ʞʦʚʪʠʡ ʢʦʣʽʨ. ʇʨʠ 

ʧʘʣʴʧʘʮʽʾ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʝʯʽʥʢʠ ʪʘ ʾʾ ʙʦʣʶʯʽʩʪʴ. ʏʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʙʫʣʘ ʚʠʱʘ ʟʘ ʥʦʨʤʫ ʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 147,34Ñ7,82 ʫʜ/ʭʚ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʦʪʠ ʜʠʭʘʣʴʥʠʭ 

ʨʫʭʽʚ ʪʝʞ ʙʫʚ ʚʠʱʝ ʥʦʨʤʠ ʽ ʜʦʨʽʚʥʶʚʘʚ 32,4Ñ2,7 ʜʠʭʘʣʴʥʠʭ ʨʫʭʽʚ ʟʘ ʭʚʠʣʠʥʫ. 

ɼʠʭʘʥʥʷ ʙʫʣʦ ʧʦʚʝʨʭʥʝʚʠʤ, ʩʠʤʝʪʨʠʯʥʠʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ 

ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 38,8 ï 40,4 
0
ʉ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 39,6Ñ2,47 

0
ʉ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʚʠʥʠʢʣʠ ʦʟʥʘʢʠ ʛʦʩʪʨʦʛʦ 

ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʘ ʩʘʤʝ ʛʦʩʪʨʠʡ ʛʝʧʘʪʠʪ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʢʦʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʜʝ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 6,1Ñ0,63 ʊ/ʣ, ʘ 

ʣʽʤʽʪʠ ʚʘʨʽʶʚʘʣʠ ʚ ʤʝʞʘʭ 4,76 ï 6,43 ʊ/ʣ. ʋ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʪʘʢʠʡ 

ʧʦʢʘʟʥʠʢ ʤʘʚ ʟʥʘʯʝʥʥʷ 7,48Ñ1,31 ʊ/ʣ. ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʫ ʭʚʦʨʠʭ ʚʘʨʽʶʚʘʚ ʚ 

ʤʝʞʘʭ 94,7 ï 126,4 ʛ/ʣ, ʘ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ ʩʪʘʥʦʚʠʚ 

112,8Ñ3,8 ʛ/ʣ ʽ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ 

ʪʚʘʨʠʥʘʤʠ ï 129,5Ñ2,45 ʛ/ʣ (ʪʘʙʣ. 1). ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʦʜʥʦʤʫ ʝʨʠʪʨʦʮʠʪʽ 
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(ɺɻɽ) ʫ ʭʚʦʨʠʭ ʢʦʪʽʚ ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʠ ʥʦʨʤʠ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʛʝʤʘʪʦʢʨʠʪʫ ʫ ʭʚʦʨʠʭ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ (p < 0,05) ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ 

ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ ʽ ʜʦʨʽʚʥʶʚʘʚ 48,56Ñ4,72 % (ʪʘʙʣ. 1). ʇʦʢʘʟʥʠʢ ʰʚʠʜʢʦʩʪʽ 

ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʢʦʪʽʚ ʧʝʨʝʚʠʱʫʚʘʚ ʬʽʟʽʦʣʦʛʽʯʥʫ ʤʝʞʫ ʽ ʫ 3,4 ʨʘʟʠ 

ʙʫʚ ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ 

ʫ 6-ʪʠ ʭʚʦʨʠʭ ʢʦʪʽʚ (100 % ʪʚʘʨʠʥ) ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ 

ʪʚʘʨʠʥ, ʣʽʤʽʪʠ ʩʷʛʘʣʠ ʚʽʜ 17,57 ʜʦ 26,8 ɻ/ʣ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ 

ʣʝʡʢʦʮʠʪʽʚ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ (p < 0,01; ʪʘʙʣ. 1) ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ 

ʟʜʦʨʦʚʠʤʠ ʢʦʪʘʤʠ ʽ ʜʦʨʽʚʥʶʚʘʚ 22,24Ñ3,8 ɻ/ʣ. ʃʝʡʢʦʮʠʪʘʨʥʘ ʬʦʨʤʫʣʘ ʟʘ 

ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʧʦʷʚʦʶ ʶʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 13,8Ñ0,65 %, ʱʦ ʫ 1,8 ʙʽʣʴʰʝ ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʢʣʽʥʽʯʥʦ 

ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ (7,6Ñ0,53 %). 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʨʦʚʽ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʚ 

ʧʝʯʽʥʮʽ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, 

ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʬʦʨʤ ʥʝʡʪʨʦʬʽʣʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʪʽʚ M Ñ m, n = 10 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ ʍʚʦʨʽ ʢʦʪʠ 

ʂʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ 

ʢʦʪʠ 
p <  

1 ɽʨʠʪʨʦʮʠʪʠ, ʊ/ʣ 6,1Ñ0,6 7,48Ñ1,31 0,05 

2 ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ 112,8Ñ3,8 129,5Ñ2,45 0,1 

3 ɺɻɽ, ʧʛ 16,4Ñ2,7 15,3Ñ3,5 - 

4 ɻʝʤʘʪʦʢʨʠʪ, % 48,56Ñ4,72 36,6Ñ2,7 0,05 

5 ʐʆɽ, ʤʤ/ʛʦʜ 9,46Ñ0,7 2,74Ñ0,67 0,001 

6 ʃʝʡʢʦʮʠʪʠ, ɻ/ʣ 22,24Ñ3,8 12,4Ñ0 0,001 
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ɺʠʩʥʦʚʢʠ. 

1. ʂʣʽʥʽʯʥʠʡ ʧʨʦʷʚ ʫ ʭʚʦʨʠʭ ʢʦʪʽʚ ʟʘ ʛʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʙʣʶʚʘʥʥʷʤ, ʽʢʪʝʨʠʯʥʽʩʪʶ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʙʦʣʶʯʽʩʪʶ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʝʯʽʥʢʠ, 

ʨʦʟʣʘʜʦʤ ʪʨʘʚʣʝʥʥʷ, ʟʥʠʞʝʥʥʷʤ ʘʧʝʪʠʪʫ, ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ. 

2. ʋ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʪʽʚ ʟʘ ʛʝʧʘʪʠʪʫ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʣʝʡʢʦʮʠʪʦʟ, ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʥʝʡʪʨʦʬʽʣʽʶ ʽʟ ʟʩʫʚʦʤ ʷʜʨʘ ʚ ʣʽʚʦ, ʱʦ 

ʚʣʘʩʪʠʚʦ ʛʦʩʪʨʦʤʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʫ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ɼɯɸɻʅʆʉʊʀʂɸ ɿɸʍɺʆʈʖɺɸʅʔ ʇɯɼʐʃʋʅʂʆɺʆɰ 

ɿɸʃʆɿʀ ɺ ʉʆɹɸʂ 

 

ɯʱʝʥʢʦ ʗʨʦʩʣʘʚʘ ɸʥʜʨʽʾʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʊʫʧʠʮʴʢʘ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ, 

ʢ. ʙ. ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʘʥʢʨʝʘʪʠʪ ʩʦʙʘʢ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʟôʷʩʦʚʘʥʠʭ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʪʚʘʨʠʥ ʮʴʦʛʦ 

ʚʠʜʫ (ʂʠʨʢ ʈ., ɹʦʥʘʛʫʨʘ ɼʞ. ɼ., 2005). ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʤʝʜʠʮʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʣʽʥʽʯʥʽ, 

ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ (ɿʘʧʦʨʦʞʯʝʥʢʦ ɹ.ʉ., 2000; ʂʠʨʢ ʈ., 

2005; Spillmann ʊ., 2004). ʇʨʦʪʝ ʣʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʘʥʢʨʝʘʪʠʪʫ 

ʫʩʢʣʘʜʥʝʥʘ ʥʝʩʧʝʮʠʬʽʯʥʽʩʪʶ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ɻʦʨʘʣʴʩʴʢʠʡ ʃ. ʇ. ʪʘ ʽʥ., 2013). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʚ ʩʦʙʘʢ, ʟ'ʷʩʫʚʘʥʥʷ ʡ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʥʢʨʝʘʪʠʪʫ, ʘ ʪʘʢʦʞ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʚ ʩʦʙʘʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʘʥʢʨʝʘʪʠʪʫ ʚ ʩʦʙʘʢ 

ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʧʨʝʨʝʥʘʣʴʥʘ ʘʟʦʪʝʤʽʷ, ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ, 

ʣʽʧʘʟʠ ʽ ʧʝʯʽʥʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ, ʛʽʧʝʨʙʽʣʽʨʫʙʽʥʝʤʽʷ, ʛʽʧʝʨʛʣʽʢʝʤʽʷ (ʚʠʢʣʠʢʘʥʘ 

ʛʽʧʝʨʛʣʶʢʘʛʦʥʝʤʽʻʶ), ʛʽʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʽʷ ʽ ʛʽʧʝʨʪʨʠʛʣʽʮʝʨʠʜʝʤʽʷ (Jergens A.E., 

2001), ʅʘ ʮʠʭ ʧʦʢʘʟʥʠʢʘʭ ʽ ʙʘʟʫʻʪʴʩʷ ʧʽʜʙʽʨ ʤʝʪʦʜʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʥʢʨʝʘʪʠʪʫ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʚ 

ʩʦʙʘʢ ʤʘʶʪʴ ʽʥʜʠʢʘʪʦʨʥʽ ʬʝʨʤʝʥʪʠ, ʟʦʢʨʝʤʘ ʘʤʽʣʘʟʘ ʪʘ ʣʽʧʘʟʘ. ʇʨʠ ʛʦʩʪʨʦʤʫ 
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ʧʘʥʢʨʝʘʪʠʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʡ ʰʚʠʜʢʘ ʛʽʧʝʨʘʤʽʣʘʟʝʤʽʷ ʽ ʛʽʧʝʨʘʤʽʣʘʟʫʨʽʷ. 

ɸʢʪʠʚʥʽʩʪʴ ʣʽʧʘʟʠ ʟʨʦʩʪʘʻ ʚ ʩʦʪʥʽ ʨʘʟʽʚ ʽ ʪʨʠʤʘʻʪʴʩʷ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʜʦʚʰʝ, ʥʽʞ 

ʘʤʽʣʘʟʘ (ʃʝʚʯʝʥʢʦ ʪʘ ɺ.ɯ. ʽʥ., 2002). ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʥʢʨʝʘʪʠʪʫ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʦʨʛʘʥʦʩʧʝʮʠʬʽʯʥʠʡ ʬʝʨʤʝʥʪ ï ʪʨʠʧʩʠʥ, ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʘʤʽʣʘʟʠ ʽ ʣʽʧʘʟʠ (ɻʦʨʘʣʴʩʴʢʠʡ ʃ.ʇ. ʪʘ 

ʽʥ., 2013). ɿʛʽʜʥʦ ʟ ʂʦʥʜʨʘʭʽʥʠʤ ɯ.ʇ. (2001), ʪʝʩʪ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʻ ʥʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤ ʟʘ ʛʦʩʪʨʦʛʦ ʧʝʨʝʙʽʛʫ ʧʘʥʢʨʝʘʪʠʪʫ ʪʘ ʟʘʛʦʩʪʨʝʥʥʽ ʭʨʦʥʽʯʥʦʛʦ, ʘ ʪʝʩʪ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʧʘʟʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï ʟʘ ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʧʘʥʢʨʝʘʪʠʪʫ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ï ʧʘʥʢʨʝʘʪʠʪ, ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʚʠʷʚʣʷʶʪʴ 

ʣʝʡʢʦʮʠʪʦʟ, ʥʝʡʪʨʦʬʽʣʽʶ, ʧʽʜʚʠʱʝʥʥʷ ʬʽʙʨʠʥʦʛʝʥʫ (ʫ ʧʣʘʟʤʽ) ʪʘ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʶ, ʷʢʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘʛʠʙʝʣʣʶ ʪʚʘʨʠʥ ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ɼɺɿ-

ʩʠʥʜʨʦʤʫ (ɰʥʴ ʉ.ɸ., 2008) 

ɺʽʜʦʤʦ, ʱʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʝʢʟʦʢʨʠʥʥʦʾ ʬʫʥʢʮʽʾ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʪʨʘʚʣʝʥʥʷ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʜʽʘʛʥʦʩʪʠʢʫ 

ʧʝʨʰʦʧʨʠʯʠʥʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʨʦʟʣʘʜʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʢʠʰʝʯʥʠʢʫ, ʟ ʤʝʪʦʶ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʝʢʟʦʢʨʠʥʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʚʽʜ ʢʠʰʢʦʚʠʭ ʜʠʩʧʝʧʩʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ, ʢʦʙʘʣʘʤʽʥ ʪʘ ʽʥʛʽʙʽʪʦʨ Ŭ1-

ʧʨʦʪʝʾʥʘʟ (ɺʠʥʦʢʫʨʦʚʘ ʃ.ɺ. ʪʘ ʽʥ., 2003; ɹʘʟʘʨʥʦʚʘ ʄ.ɸ. ʪʘ ʽʥ., 1991, 1988; 

ʄʝʡʝʨ ɼ., ʍʘʨʚʠ ɼʞ., 2007). 

ɺʠʩʥʦʚʢʠ. ɻʦʣʦʚʥʦʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʣʘʥʢʦʶ ʚ ʨʦʟʚʠʪʢʫ ʧʘʥʢʨʝʘʪʠʪʫ ʻ 

ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʪʘ ʣʽʧʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʪʢʘʥʠʥʽ 

ʟʘʣʦʟʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʨʦʪʝʦʣʽʟ ʪʘ ʫʰʢʦʜʞʝʥʥʷ ʾʾ ʪʢʘʥʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʩʪʽʚ ʜʦʧʦʚʥʶʶʪʴ ʢʘʨʪʠʥʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʧʦʚʥʠʪʠ ʜʘʥʽ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʃʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʥʢʨʝʘʪʠʪʫ ʫ ʩʦʙʘʢ ʪʘ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 
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ɺʇʃʀɺ ɻɯʇɽʈɻɯɼʈɸʊɸʎɯʁʅʀʍ ʇʆʈʋʐɽʅʔ ɺʆɼʅʆ-

ɽʃɽʂʊʈʆʃɯʊʅʆɻʆ ʆɹʄɯʅʋ ʅɸ  

ʍɯʄɯʏʅʀʁ ʉʂʃɸɼ ʇɽʏɯʅʂʀ ʊɺɸʈʀʅ 

 

ʂʦʚʘʣʴʯʫʢ ɸʤʽʥʘ ʈʫʩʣʘʥʽʚʥʘ, 

ʩʪʫʜʝʥʪʢʘ 

ʊʫʧʠʮʴʢʘ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ 

ʢ. ʙ. ʥ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ  

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʦʜʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʚʘʨʠʥ. ʋ ʥʦʨʤʽ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʦʨʛʘʥʽʟʤ ʟ ʢʦʨʤʦʤ, ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʯʥʦʾ ʚʦʜʠ, 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ. ʊʘʢʝ ʚʽʜʥʦʰʝʥʥʷ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʦʜʥʠʤ ʙʘʣʘʥʩʦʤ. ʇʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ-ʩʦʣʴʦʚʦʛʦ ʙʘʣʘʥʩʫ ʟʛʫʙʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ.  

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʠʪʠ ʤʝʭʘʥʽʟʤ ʚʧʣʠʚʫ ʛʽʧʝʨʛʽʜʨʘʪʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ 

ɺɽɹ ʥʘ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ, ʟʤʽʥʠ ʾʾ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʫ ʪʚʘʨʠʥ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʟʘ ʜʘʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʆʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʚʠʜʠ 

ʧʦʨʫʰʝʥʴ ʚʦʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʙʘʣʘʥʩʫ (ɺɽɹ): ʛʽʧʦʛʽʜʨʽʶ (ʟʥʝʚʦʜʥʝʥʥʷ); 

ʛʽʧʝʨʛʽʜʨʽʶ ï ʟʘʪʨʠʤʘʥʥʷ ʚʦʜʠ ʚ ʦʨʛʘʥʽʟʤʽ; ʥʘʙʨʷʢʠ; ʚʦʜʷʥʢʠ. ʎʽ ʟʤʽʥʠ 

ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʥʘʜʣʠʰʢʫ ʘʙʦ ʜʝʬʽʮʠʪʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʦʾ 

ʚʦʜʠ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʚʤʽʩʪʫ ʝʣʝʢʪʨʦʣʽʪʽʚ. ɺʪʨʘʪʘ ʦʨʛʘʥʽʟʤʦʤ 20-

22% ʤʘʩʠ ʪʽʣʘ ʧʨʠ ʚʦʜʥʦʤʫ ʛʦʣʦʜʫʚʘʥʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥʠ. (ʉ. ɯ. 

ɸʬʦʥʩʢɹʠʡ, 1970) 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʦʙʤʽʥʫ ʥʝʤʠʥʫʯʝ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ, ʦʩʦʙʣʠʚʦ ʧʝʯʽʥʢʠ. 

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʩʢʣʘʜʥʠʭ ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ, ʧʝʯʽʥʢʘ ʚʽʜʽʛʨʘʻ 

ʙʽʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʫ ʙʘʨôʻʨʥʫ ʬʫʥʢʮʽʶ, ʦʙʝʨʽʛʘʶʯʠ ʽʥʰʽ ʦʨʛʘʥʠ ʪʘ ʪʢʘʥʠʥʠ ʚʽʜ 
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ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʚʝʪʝʨʠʥʘʨʥʦʾ 

ʤʝʜʠʮʠʥʠ ʻ ʚʠʚʯʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ ʮʴʦʛʦ ʦʨʛʘʥʫ ʟʘ ʨʦʟʣʘʜʽʚ 

ʚʦʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʦʛʦ ʙʘʣʘʥʩʫ. (ɺ. ɿ. ʉʽʢʦʨʘ, ɯ. ɺ. ɹʦʣʦʪʥʘ, ɺ. ɺ. ʉʽʢʦʨʘ, 2009) 

ɺʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ ʤʦʣʦʜʦʛʦ, ʟʨʽʣʦʛʦ ʪʘ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʛʽʧʝʨʛʽʜʨʽʾ 

ʣʝʛʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʽʚ ʟʤʽʥʶʻ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʠ, ʥʘʪʨʽʶ, ʢʘʣʽʶ ʪʘ ʩʚʠʥʮʶ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʚʝʜʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ï ʢʘʣʴʮʽʶ, ʟʘʣʽʟʘ, ʤʽʜʽ, ʤʘʨʛʘʥʮʶ ʪʘ ʮʠʥʢʫ. 

ʅʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʝʯʽʥʢʠ ʚʽʜʙʫʣʠʩʷ ʫ ʛʨʫʧʽ ʤʦʣʦʜʠʭ ʱʫʨʽʚ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʚʧʣʠʚ ʛʽʧʝʨʛʽʜʨʽʾ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʶ, ʜʝʱʦ ʤʝʥʰʠʤʠ ʻ ʟʤʽʥʠ ʚ ʛʨʫʧʘʭ 

ʟʨʽʣʠʭ ʪʚʘʨʠʥ ʥʘ ʪʣʽ ʛʽʧʝʨʛʽʜʨʘʪʘʮʽʾ ʚʘʞʢʦʛʦ ʩʪʫʧʝʥʶ ʪʘ ʤʦʣʦʜʠʭ ʱʫʨʽʚ ʥʘ ʪʣʽ 

ʛʽʧʝʨʛʽʜʨʽʾ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʧʝʯʽʥʢʠ ʱʫʨʽʚ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʻ ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʤʦʣʦʜʠʭ ʽ ʟʨʽʣʠʭ ʪʚʘʨʠʥ. 

ʆʯʝʚʠʜʥʦ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʛʘʩʘʥʥʷʤ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʫ ʱʫʨʽʚ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ, 

ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ 

ʛʽʧʝʨʛʽʜʨʽʻʶ. (ɺ.ɿ. ʉʽʢʦʨʘ, 2012) 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʤʦʣʦʜʽ ʪʚʘʨʠʥʠ ʙʽʣʴʰ ʩʭʠʣʴʥʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʨʠ 

ʛʽʧʝʨʛʽʜʨʘʪʘʮʽʾ, ʦʩʦʙʠʥʠ ʟʨʽʣʦʛʦ ʽ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʟʘʟʥʘʶʪʴ ʤʝʥʰʦʾ ʰʢʦʜʠ ʧʨʠ 

ʛʽʧʝʨʛʽʜʨʾʾ, ʱʦ, ʤʦʞʣʠʚʦ, ʧʦʚôʷʟʘʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʤ ʛʦʨʤʦʥʘʣʴʥʠʤ 

ʬʦʥʦʤ ʮʠʭ ʪʚʘʨʠʥ. 

  



68 

ɿɸɻʀɹɽʃʔ ʉʊʈɸʋʉɸ, ʇʆɺᾷʗɿɸʅɸ ɯɿ ɿɸɺɸʃʆʄ 

ʐʃʋʅʂʋ ʇɯʉʂʆʄ ɯ ɻʈɸɺɯɭʄ 

 

ʇʘʧʯʝʥʢʦ ɯʚʘʥ ɺʘʩʠʣʴʦʚʠʯ, 

ɸʥʪʽʧʦʚ ɸʥʘʪʦʣʽʡ ɸʥʘʪʦʣʽʡʦʚʠʯ, 

ɻʦʥʯʘʨʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, 

ʢʘʥʜ. ʚʝʪ. ʥʘʫʢ, ʜʦʮʝʥʪʠ 

ʉʣʫʯ ʆʣʝʢʩʽʡ ɺʘʣʝʨʽʡʦʚʠʯ, 

ʛʦʣʦʚʥʠʡ ʣʽʢʘʨ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɹʽʣʘ ʎʝʨʢʚʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʛʘʣʫʟʴ ʧʪʘʭʽʚʥʠʮʪʚʘ 

ʧʦʧʦʚʥʠʣʘʩʴ ʱʝ ʦʜʥʠʤ ʚʠʜʦʤ ʧʪʠʮʽ ï ʩʪʨʘʫʩʘʤʠ. ʈʦʟʚʝʜʝʥʥʷʤ ʩʪʨʘʫʩʽʚ ʚ 

ʋʢʨʘʾʥʽ ʟʘʡʤʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ. ʅʘʡʙʽʣʴʰ ʩʪʨʘʫʩʠʥʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʟʦʩʝʨʝʜʞʝʥʝ ʚ ʇʨɸʊ Ăɸʛʨʦ ʉʦʶʟò (ʉʠʥʝʣʴʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ). ʅʘ ʩʚʽʪʦʚʦʤʫ ʨʽʚʥʽ ʨʦʟʚʝʜʝʥʥʷʤ ʩʪʨʘʫʩʽʚ ʟʘʡʤʘʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 130 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʊʘʢʫ ʫʚʘʛʫ ʜʦ ʩʝʙʝ ʧʨʠʚʝʨʪʘʶʪʴ ʩʪʨʘʫʩʠ ʽʟ-ʟʘ ʰʚʠʜʢʦʛʦ ʨʦʩʪʫ 

ʤʦʣʦʜʥʷʢʫ, ʚʞʠʚʘʥʥʷʤ ʫ ʭʘʨʯʦʚʠʭ ʮʽʣʷʭ ʜʽʻʪʠʯʥʠʭ ʷʻʮʴ ʪʘ ʤôʷʩʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʨôʷ, ʞʠʨʫ, ʢʽʩʪʦʢ ʪʘ ʰʢʽʨʠ (ʰʢʽʨʘ ʜʦʨʦʩʣʦʛʦ ʩʪʨʘʫʩʫ ʤʦʞʝ ʤʘʪʠ ʧʣʦʱʫ ʜʦ 1,5 

ʤ
2
). ʐʢʽʨʷʥʘ ʩʠʨʦʚʠʥʘ ʡʜʝ ʥʘ ʧʦʰʠʪʪʷ ʚʟʫʪʪʷ, ʦʜʷʛʫ ʽ ʽʥ. ʧʨʝʜʤʝʪʽʚ ʧʦʙʫʪʫ [1]. 

ɼʦʨʦʩʣʠʡ ʘʬʨʠʢʘʥʩʴʢʠʡ ʩʪʨʘʫʩ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʤʘʩʠ ʪʽʣʘ 100ï130 ʢʛ, ʘ 

ʽʥʢʦʣʠ ʽ ʙʽʣʴʰʝ. ɺʠʩʦʪʘ ʪʘʢʦʾ ʧʪʠʮʽ ʩʷʛʘʻ 2,5 ʤʝʪʨʠ. ʎʽ ʪʚʘʨʠʥʠ ʞʠʚʫʪʴ ʩʽʤôʷʤʠ, 

ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʘʤʮʷ ʽ ʜʚʦʭ ʩʘʤʦʢ. ɼʦʨʦʩʣʽ ʩʘʤʢʠ ʧʦʯʠʥʘʶʪʴ ʚʽʜʢʣʘʜʘʪʠ 

ʡ̫ʮʷ ʟ 3-ʨʽʯʥʦʛʦ ʚʽʢʫ. ʂʦʞʥʘ ʩʘʤʢʘ ʟʘ ʩʝʟʦʥ ʤʦʞʝ ʚʽʜʢʣʘʩʪʠ 50ï60 ʷʻʮʴ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʡʤʘʶʪʴʩʷ ʽʥʢʫʙʘʮʽʻʶ ʷʻʮʴ, ʚʠʨʦʱʫʚʘʥʥʷʤ ʽ 

ʨʝʘʣʽʟʘʮʽʻʶ ʤʦʣʦʜʥʷʢʫ ʪʘ ʜʦʨʦʩʣʠʭ ʪʚʘʨʠʥ, ʟʘʙʦʻʤ ʽ ʧʨʦʜʘʞʝʶ ʧʨʦʜʫʢʪʽʚ ʟʘʙʦʶ 

ʪʦʱʦ. ʅʘʡʙʽʣʴʰʦʛʦ ʜʦʛʣʷʜʫ ʧʦʪʨʝʙʫʻ ʥʦʚʦʥʘʨʦʜʞʝʥʽ ʩʪʨʘʫʩʷʪʘ, ʷʢʠʤ ʧʦʪʨʽʙʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʤʝʞʘʭ 30,0ï32,0 
0
ʉ. ʆʢʨʽʤ ʪʦʛʦ, ʤʦʣʦʜʥʷʢ 

ʯʫʪʣʠʚʠʡ ʜʦ ʷʢʦʩʪʽ ʢʦʨʤʽʚ ʟʘʙʝʟʧʝʯʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʤʠ ʽ ʚʽʪʘʤʽʥʥʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ɿʘ ʢʦʞʝʥ ʤʽʩʷʮʴ ʞʠʪʪʷ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʨʽʩʪ ʩʪʨʘʫʩʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 20 ʩʤ. ɼʦ 4ï6-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ ʩʪʨʘʫʩʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
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ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʙʦ ʷʢʱʦ ʮʴʦʛʦ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʦ 

ʢʽʥʮʽʚʢʠ ʯʘʩʪʦ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʤʘʩʫ ʪʽʣʘ, ʷʢʝ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʮʝʡ ʧʝʨʽʦʜ. 

ʉʪʨʘʫʩʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʩʝʾʜʥʠʭ ʪʚʘʨʠʥ. ɺ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʦʾʜʘʪʠ ʜʨʽʙʥʠʭ ʧʣʘʟʫʥʽʚ ʽ ʩʩʘʚʮʽʚ, ʘʣʝ ʦʩʥʦʚʥʠʤ ʫ ʩʢʣʘʜʽ ʨʘʮʽʦʥʫ ʻ 

ʨʦʩʣʠʥʥʠʡ ʢʦʨʤ. ɺ ʷʢʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ ʢʦʨʤʫ ʚʠʩʪʫʧʘʻ ʟʝʣʝʥʘ ʤʘʩʘ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʧʦʜʨʽʙʥʝʥʽ ʢʦʨʝʥʝʧʣʦʜʠ (ʤʦʨʢʚʘ, ʙʫʨʷʢ). ʏʘʩʪʦ 

ʫ ʨʘʮʽʦʥ ʚʢʣʶʯʘʶʪʴ ʧʦʜʨʽʙʥʝʥʽ ʷʙʣʫʢʘ, ʣʠʩʪʷ ʢʘʧʫʩʪʠ, ʙʫʨʷʢʽʚ ʽ ʽʥʰʫ ʟʝʣʝʥʴ. ɸ 

ʢʦʤʙʽʢʦʨʤ ʛʦʪʫʶʪʴ ʽʟ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʷʯʤʝʥʶ, ʢʫʢʫʨʫʜʟʠ ʪʦʱʦ [2]. 

ɼʣʷ ʫʪʨʠʤʘʥʥʷ ʩʪʨʘʫʩʽʚ ʧʦʪʨʽʙʥʽ ʚʠʛʫʣʴʥʽ ʧʣʦʱʘʜʢʠ ʜʦʚʞʠʥʦʶ ʥʝ ʤʝʥʰʝ 

50 ʤ ʽ ʰʠʨʠʥʦʶ 10ï12 ʤ, ʪʘʢ ʷʢ ʮʽ ʪʚʘʨʠʥʠ ʜʫʞʝ ʨʫʭʣʠʚʽ. 

ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʚʦʥʠ ʫʪʨʠʤʫʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʪʘʢ ʷʢ ʫʞʝ 

ʘʜʘʧʪʫʚʘʣʠʩʷ ʜʦ ʥʘʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ., ʘ ʥʽʯ ï ʧʨʦʚʦʜʷʪʴ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʟ ʧʽʜʽʛʨʽʚʦʤ, ʘʣʝ ʫʪʝʧʣʝʥʠʭ ʽ ʟʘʙʝʟʧʝʯʝʥʠʭ ʧʽʜʩʪʠʣʢʦʶ. 

ʉʪʨʘʫʩʠ ʨʽʜʢʦ ʧʽʜʜʘʶʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʶ. ʆʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʠʤ ʚʽʢʦʤ ʻ 

ʧʝʨʰʽ ʜʚʘ ʤʽʩʷʮʽ ʞʠʪʪʷ, ʜʝ ʚʦʥʠ ʧʦʚʠʥʥʽ ʫʪʨʠʤʫʚʘʪʠʩʷ ʫ ʪʝʧʣʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, 

ʪʘʢ ʷʢ ʮʝ ʪʝʧʣʦʣʶʙʠʚʘ ʧʪʠʮʷ. ɸʣʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʜʦʨʦʩʣʘ ʧʪʠʮʷ ʤʦʞʝ 

ʟʘʢʦʚʪʫʚʘʪʠ (ʧʦʾʜʘʪʠ) ʥʝʾʩʪʽʚʥʽ ʩʪʦʨʦʥʥʽ ʧʨʝʜʤʝʪʠ (ʛʚʽʟʜʢʠ, ʮʠʛʘʨʢʠ, ʰʤʘʪʦʯʢʠ 

ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʝ), ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʘ 

ʽʥʢʦʣʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ (ʛʦʩʪʨʽ ʧʨʝʜʤʝʪʠ ʤʦʞʫʪʴ ʪʨʘʚʤʫʚʘʪʠ ʰʣʫʥʦʢ 

ʚʠʢʣʠʢʘʶʯʠ ʧʝʨʠʪʦʥʽʪ ʽ ʟʘʛʠʙʝʣʴ) [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɺʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʠ ʟʘʛʠʙʝʣʽ ʩʪʨʘʫʩʘ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʪʘ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ./Materials and methods. ʅʘʤ ʜʦʚʝʣʦʩʷ ʟʫʩʪʨʽʯʘʪʠʩʴ ʟ 

ʧʦʜʽʙʥʦʶ ʩʠʪʫʘʮʽʻʶ. ʊʘʢ, ʦʜʥʝ ʧʨʠʚʘʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʟʘʢʫʧʠʣʦ 10 ʩʪʨʘʫʩʝʥʷʪ 4-ʤʽʩʷʯʥʦʛʦ ʚʽʢʫ. ʏʝʨʝʟ ʧôʷʪʴ ʜʥʽʚ ʦʜʥʘ ʪʚʘʨʠʥʘ 

ʟʘʛʠʥʫʣʘ. ʈʦʟʪʠʥ ʧʨʦʚʦʜʠʣʠ 16 ʞʦʚʪʥʷ 2020 ʨʦʢʫ ʫ ʩʝʢʮʽʡʥʽʡ ʟʘʣʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʢʘʬʝʜʨʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʽʪʘʨʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʛʽʛʽʻʥʠ 

ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʽʤʝʥʽ ʁ.ʉ. ɿʘʛʘʻʚʩʴʢʦʛʦ 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʦʛʦ ʅɸʋ ʜʦʮʝʥʪʠ ʇʘʧʯʝʥʢʦ ɯ.ɺ. ʪʘ ɸʥʪʽʧʦʚ ɸ.ɸ. [4] 
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ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʷʻʮʴ ʛʝʣʴʤʽʥʪʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʢʦʧʨʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʢʠʰʝʯʥʠʢʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ɼʘʨʣʽʥʛʘ ʫ 

ʤʦʜʠʬʽʢʘʮʽʾ ɻ.ʆ. ʂʦʪʝʣʴʥʠʢʦʚʘ ʪʘ ɺ.ʄ. ʍʨʻʥʦʚʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʩʠʯʝʥʦʛʦ 

ʨʦʟʯʠʥʫ ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ ʟ ʧʠʪʦʤʦʶ ʚʘʛʦʶ 1,3. [5] 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʅʘ ʨʦʟʪʠʥʽ ʪʨʫʧʘ 

ʚʠʷʚʠʣʠ, ʱʦ ʩʪʨʘʫʩʝʥʷ ʙʫʣʦ ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʚʛʦʜʦʚʘʥʦʩʪʽ, ʥʘ ʤʝʞʽ ʚʠʩʥʘʞʝʥʥʷ 

(ʨʠʩ. 1). ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʪʨʘʚʥʽʡ ʩʠʩʪʝʤʽ. ɿʘʣʦʟʠʩʪʘ 

ʯʘʩʪʠʥʘ ʰʣʫʥʢʫ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʫ 2ï2,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤôʷʟʦʚʦʶ (ʨʠʩ. 2). ʇʨʠ 

ʨʦʟʨʽʟʽ ʟʘʣʦʟʠʩʪʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ ʚʠʷʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʽʩʢʫ ʽʟ ʜʦʤʽʰʢʘʤʠ ʛʨʘʚʽʶ (ʨʠʩ. 3 ʪʘ 4). ʆʢʨʽʤ ʪʦʛʦ ʚʠʷʚʠʣʠ ʢʫʩʦʢ ʦʙʨʽʟʢʠ 

ʜʝʨʝʚʠʥʠ (ʨʠʩ. 5) ʽ ʟʙʠʪʽ ʫ ʢʣʫʙʦʢ ʨʦʩʣʠʥʥʽ ʚʦʣʦʢʥʘ. ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ 

ʟʘʣʦʟʠʩʪʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ ʤʘʣʘ ʩʽʨʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʄôʷʟʦʚʘ ʯʘʩʪʠʥʘ ʰʣʫʥʢʫ 

ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʘ ʧʽʩʢʦʤ ʽ ʛʨʘʚʽʻʤ (ʨʠʩ. 6). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʦʯʢʠ 

ʛʨʘʚʽʶ ʙʫʣʠ ʧʨʠʰʣʽʬʦʚʘʥʽ ʽ ʥʘʛʘʜʫʚʘʣʠ ʩʦʙʦʶ ʜʨʽʙʥʫ ʛʘʣʴʢʫ (ʨʠʩ. 7). ʎʝ ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʥʘʧʦʚʥʝʥʥʷ ʰʣʫʥʢʫ ʧʽʩʢʦʤ ʽ ʛʨʘʚʽʻʤ ʚʽʜʙʫʚʘʣʦʩʷ ʱʝ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, 

ʷʢʝ ʨʝʘʣʽʟʦʚʫʚʘʣʦ ʩʪʨʘʫʩʽʚ. ʇʨʠʯʠʥʘ ʪʘʢʦʛʦ ʷʚʠʱʘ ʥʝʟʨʦʟʫʤʽʣʘ, ʤʦʞʣʠʚʦ ʮʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʩʧʦʪʚʦʨʝʥʥʷʤ ʘʧʝʪʠʪʫ ʘʙʦ ʽʥʰʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʧʨʠ ʜʝʪʘʣʴʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ-ʨʝʘʣʽʟʘʪʦʨʘ. 
 

 
ʈʠʩ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʨʫʧʘ ʩʪʨʘʫʩʘ 
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ʈʠʩ. 2. ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʦʙᾷʻʤʽ ʟʘʣʦʟʠʩʪʦʾ ʽ ʤᾷʷʟʝʚʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ 

 

 

ʈʠʩ. 3. ʅʘʧʦʚʥʝʥʥʷ ʟʘʣʦʟʠʩʪʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ ʧʽʩʢʦʤ ʟ ʜʦʤʽʰʢʘʤʠ ʛʨʘʚʽʶ 



72 

 

ʈʠʩ. 4. ɻʨʘʚʽʡ ʚ ʟʘʣʦʟʠʩʪʽʡ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ 
 

 
ʈʠʩ. 5. ʐʤʘʪʦʯʦʢ ʜʝʨʝʚʠʥʠ ʚʠʣʫʯʝʥʠʡ ʽʟ ʟʘʣʦʟʠʩʪʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ 
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ʈʠʩ. 6. ʅʘʷʚʥʽʩʪʴ ʧʽʩʢʫ ʽ ʛʨʘʚʽʶ ʚ ʤᾷʷʟʦʚʽʡ ʯʘʩʪʠʥʽ ʰʣʫʥʢʫ 

 
ʈʠʩ. 7. ɻʨʘʚʽʡ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʦʾ ʛʘʣʴʢʠ ʽʟ ʤᾷʷʟʝʚʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʫ 
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ʆʢʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʝʨʥʠʩʪʘ ʜʠʩʪʨʦʬʽʷ ʫ ʤʽʦʢʘʨʜʽ, 

ʧʝʯʽʥʮʽ, ʥʠʨʦʢ. ʉʣʘʙʦ ʧʨʦʷʚʠʚʩʷ ʟʘʩʪʽʡ ʢʨʦʚʽ ʽ ʥʘʙʨʷʢ ʫ ʣʝʛʝʥʷʭ. ʉʝʣʝʟʽʥʢʘ ʥʝ 

ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ. ʋ ʪʦʥʢʦʤʫ ʽ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ ʚʠʷʚʣʷʣʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʨʽʜʢʦʛʦ ʚʤʽʩʪʫ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. ɿʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʢʠʰʝʯʥʠʢʫ ʥʝ 

ʚʽʜʤʽʯʘʣʠʩʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʚʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʤʽʩʪʫ ʢʠʰʝʯʥʠʢʘ ʤʠ ʚʠʷʚʠʣʠ 

ʧʦʦʜʠʥʦʢʽ ʷʡʮʷ ʩʪʨʦʥʛʽʣʽʜʥʦʛʦ ʪʠʧʫ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʽ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʮʝ ʙʫʣʠ ʷʡʮʷ ʣʽʙʽʦʩʪʨʦʥʛʽʣʶʩʽʚ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʷʻʮʴ ʥʘʤʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ ʫ 

ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʚʽʜʥʠʢʽʚ ʱʦʜʦ ʧʘʨʘʟʠʪʘʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʨʘʫʩʽʚ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʫʪʨʠʤʘʥʽ ʪʚʘʨʠʥ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʪʨʝʙʘ ʟʙʘʣʘʥʩʫʚʘʪʠ 

ʨʘʮʽʦʥ ʧʦ ʦʩʥʦʚʥʠʤ ʧʦʞʠʚʥʠʤ ʨʝʯʦʚʠʥʘʤ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʨʠʯʠʥʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʟʘʛʠʙʝʣʽ ʩʪʨʘʫʩʘ ʙʫʚ ʟʘʚʘʣ ʰʣʫʥʢʫ ʧʽʩʢʦʤ ʽ ʛʨʘʚʽʻʤ, 

ʱʦ ʧʦʨʫʰʠʣʦ ʧʨʦʮʝʩ ʪʨʘʚʣʝʥʥʷ ʽ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ. ʄʠ ʪʘʢʦʞ ʥʝ 

ʚʠʢʣʶʯʘʻʤʦ ʪʘʢʫ ʤʦʞʣʠʚʽʩʪʴ, ʱʦ ʥʘʜʤʽʨʥʝ ʥʘʧʦʚʥʝʥʥʷ ʰʣʫʥʢʫ ʤʦʛʣʦ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʣʽʙʽʦʩʪʨʦʥʛʽʣʴʦʟʦʤ ʩʪʨʘʫʩʽʚ, ʷʢʝ ʯʘʩʪʦ ʫ ʥʠʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ, ʭʦʯʘ 

ʟʙʫʜʥʠʢʘ ʥʝ ʚʠʷʚʣʝʥʦ, ʘ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʡʦʛʦ ʷʡʮʷ. 
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ʂʃɯʅɯʏʅɸ ʂɸʈʊʀʅɸ ʊɸ ʄʆʈʌʆʃʆɻɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʂʈʆɺɯ ɿɸ 

ɻʆʉʊʈʆɻʆ ʇɸʅʂʈɽɸʊʀʊʋ ʋ ʉʆɹɸʂ 

 

ʇʦʣʽʱʫʢ ʖʣʽʷ ɸʥʜʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ɼʫʙʦʚʠʡ ɸʥʘʪʦʣʽʡ ɸʥʜʨʽʡʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʜʦʮʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʩʦʙʘʢʠ ʚʠʢʦʥʫʶʪʴ ʙʝʟʣʽʯ ʬʫʥʢʮʽʡ, ʚʦʥʠ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʣʫʞʙʦʚʦʤʫ ʩʦʙʘʢʽʚʥʠʮʪʚʽ: ʢʘʨʘʫʣʴʥʘ, ʧʘʪʨʫʣʴʥʘ, 

ʨʦʟʰʫʢʦʚʘ, ʧʨʠʢʦʨʜʦʥʥʘ ʩʣʫʞʙʠ. ʆʢʨʽʤ ʮʴʦʛʦ ʯʝʪʚʝʨʦ-ʣʘʧʽ ʜʨʫʟʽ ʻ 

ʫʣʶʙʣʝʥʮʷʤʠ ʤʽʣʴʡʦʥʽʚ ʛʦʩʧʦʜʘʨʽʚ, ʷʢʠʤ ʚʦʥʠ ʜʘʨʫʶʪʴ ʨʘʜʽʩʪʴ, ʩʧʦʢʽʡ, ʜʨʫʞʙʫ 

ʽ ʛʘʨʥʠʡ ʥʘʩʪʨʽʡ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʾʭ ʧʨʦʞʠʚʘʥʥʷ. ʇʨʦʪʝ ʥʝʨʽʜʢʦ 

ʚʣʘʩʥʠʢʠ ʪʚʘʨʠʥ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʥʘʜʘʶʪʴ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʜʦʛʣʷʜʫ, ʛʦʜʽʚʣʽ, 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʽʥʬʝʢʮʽʡʥʠʭ ʪʘ ʽʥʚʘʟʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʏʝʨʝʟ ʮʝ ʫ ʩʦʙʘʢ 

ʚʠʥʠʢʘʶʪʴ ʨʦʟʣʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ɺʽʜ ʫʩʽʭ 

ʟʘʭʚʦʨʶʚʘʥʴ  ʧʘʪʦʣʦʛʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʫ ʩʦʙʘʢ ʟʘʡʤʘʶʪʴ 47 %. 

ʆʜʥʽʻʶ ʧʘʪʦʣʦʛʽʻʶ, ʷʢʘ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʫ ʜʘʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ ʻ ʧʘʪʦʣʦʛʽʷ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʟʦʢʨʝʤʘ ʛʦʩʪʨʠʡ ʧʘʥʢʨʝʘʪʠʪ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿôʷʩʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʟʘ ʛʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʫ ʫ ʩʦʙʘʢ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʦʤ ʙʫʣʠ ʩʪʘʪʝʚʦʟʨʽʣʽ ʩʦʙʘʢʠ, ʷʢʽ ʤʘʣʠ 

ʨʦʟʣʘʜʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʟ ʦʟʥʘʢʘʤʠ ʙʣʶʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʶ 

ʘʧʝʪʠʪʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʘʥʘʣʦʛʽʾ 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʦʦʪʝʭʥʽʯʥʽ, ʢʣʽʥʽʯʥʽ, 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʫʢʦʚʫ ʨʦʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʽʡ ʢʣʽʥʽʮʽ ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ 

ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙ ʪʚʘʨʠʥ ʪʘ ʬʽʟʽʦʣʦʛʽʾ. ʂʣʽʥʽʯʥʠʤ 
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ʜʦʩʣʽʜʞʝʥʥʷʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 34-ʦʭ ʩʦʙʘʢ (100 %), ʢʦʪʨʽ ʤʘʣʠ ʨʦʟʣʘʜʠ 

ʜʽʷʣʴʥʦʩʪʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʘʧʝʪʠʪʫ, 

ʛʽʧʝʨʩʘʣʽʚʘʮʽʶ, ʙʦʣʶʯʽʩʪʴ ʝʧʽʛʘʩʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʚʘʞʢʽʩʪʴ ʭʦʜʠ, ʤʘʣʦʨʫʭʣʠʚʽʩʪʴ, ʧʨʠʛʥʽʯʝʥʠʡ ʩʪʘʥ. ʋ 27-ʤʠ ʪʚʘʨʠʥ (79 %) ʦʢʨʽʤ 

ʮʠʭ ʦʟʥʘʢ ʩʧʦʩʪʝʨʽʛʘʣʠ ʙʣʶʚʘʥʥʷ. ʋ 7-ʤʠ (20,5 %) ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʽ ʙʦʣʶʯʽʩʪʴ ʯʝʨʝʚʘ ʪʘ ʛʽʧʦʪʦʥʫʩ ʤôʷʟʽʚ ʪʘʟʦʚʠʭ ʢʽʥʮʽʚʦʢ; ʚʦʥʠ ʧʨʠ 

ʮʴʦʤʫ ʧʨʠʡʤʘʣʠ ʧʦʟʫ ʩʠʜʽʥʥʷ ʧʽʜʽʙʨʘʚʰʠ ʪʘʟʦʚʽ ʢʽʥʮʽʚʢʠ ʜʦ ʯʝʨʝʚʘ. ʉʣʠʟʦʚʽ 

ʦʙʦʣʦʥʢʠ ʤʘʣʠ ʙʣʽʜʦ-ʨʦʞʝʚʠʡ ʢʦʣʽʨ, ʙʽʣʴʰ ʜʦ ʙʣʽʜʦʛʦ ʟ ʥʝʟʥʘʯʥʠʤ ʮʽʘʥʦʟʦʤ. 

ʐʝʨʩʪʷʥʠʡ ʧʦʢʨʠʚ ʫ 100 % ʭʚʦʨʠʭ ʩʦʙʘʢ ʤʘʚ ʪʴʤʷʥʠʡ ʚʠʛʣʷʜ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ 

ʫ ʙʽʣʴʰʦʩʪʽ ʪʚʘʨʠʥ ʙʫʣʘ ʚʠʱʘ ʟʘ ʥʦʨʤʫ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 39,74Ñ0,53 
0
ʉ. 

ʋ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 38,52 Ñ 0,12 ʛʨʘʜʫʩʽʚ ʟʘ 

ʎʝʣʴʩʽʻʤ, ʜʝ ʣʽʤʽʪʠ ʚʘʨʽʶʚʘʣʠ ʚʽʜ 38,31 ʜʦ 38,86 
0
ʉ. ʏʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ ʙʫʣʘ ʥʠʞʯʝ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʙʨʘʜʠʢʘʨʜʽʷ) ʽ ʩʢʣʘʜʘʣʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 62,3Ñ0,15 ʫʜ/ʭʚ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʯʘʩʪʦʪʠ ʜʠʭʘʣʴʥʠʭ ʨʫʭʽʚ ʥʝ 

ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʠ ʥʦʨʤʠ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʨʦʚʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ 

ʪʚʘʨʠʥ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʤʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʣʘ 6,92Ñ0,14 ʊ/ʣ, ʱʦ ʤʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʜʝ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ 

ʜʦʨʽʚʥʶʚʘʚ 6,34Ñ0,23 ʊ/ʣ. ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʥʝ ʚʠʭʦʜʠʚ ʟʘ 

ʤʝʞʠ ʥʦʨʤʠ, ʧʨʦʪʝ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʚʠʱʠʤ ʥʘ 24 ʦʜʠʥʠʮʽ ʽ ʩʪʘʥʦʚʠʚ 

176,7Ñ2,73 ʛ/ʣ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʛʝʤʘʪʦʢʨʠʪʫ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ, ʚʦʜʥʦʯʘʩ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʦʛʦ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ 

ʪʚʘʨʠʥ ʽ ʥʘ 3,6 % ʙʫʚ ʙʽʣʴʰʠʡ (49,7 %). ʂʦʣʴʦʨʦʚʠʡ ʧʦʢʘʟʥʠʢ ʟʥʘʭʦʜʠʚʩʷ ʫ 

ʤʝʞʘʭ ʥʦʨʤʠ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʚʝʣʠʯʠʥ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ 

ʪʚʘʨʠʥ. ɺʠʱʝ ʥʘʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʭʚʦʨʠʭ ʩʦʙʘʢ ʚʢʘʟʫʶʪʴ ʥʘ ʜʝʷʢʽ ʟʤʽʥʠ 

ʩʢʣʘʜʫ ʢʨʦʚʽ, ʱʦ ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʘʧʝʪʠʪʫ, ʟʤʝʥʰʝʥʥʷ ʚʞʠʚʘʥʥʷ 

ʚʦʜʠ ʪʘ ʥʝʟʥʘʯʥʦʛʦ ʟʥʝʚʦʜʥʝʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʡʤʦʚʽʨʥʦ ʚʠʥʠʢʣʦ ʥʘ ʪʣʽ 

ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʉʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʫ 100 % ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ ʽ 
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ʩʪʘʥʦʚʠʚ 29,53Ñ3,12 ɻ/ʣ, ʱʦ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ (p < 0,001) ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʘʢʠʤ ʫ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ (7,82Ñ1,76 ɻ/ʣ). ʃʝʡʢʦʬʦʨʤʫʣʘ ʫ ʭʚʦʨʠʭ 

ʩʦʙʘʢ ʪʝʞ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ (ʪʘʙʣ. 1). ʊʘʢ ʫ ʭʚʦʨʠʭ 

ʩʦʙʘʢ ʟ ʦʟʥʘʢʘʤʠ ʨʦʟʣʘʜʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚ ʤʘʟʢʫ ʢʨʦʚʽ ʙʫʣʠ 

ʧʨʠʩʫʪʥʽ ʶʥʽ ʥʝʡʪʨʦʬʽʣʠ, ʧʨʠ ʮʴʦʤʫ ʙʘʟʦʬʽʣʠ ʪʘ ʝʦʟʠʥʦʬʽʣʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. 

ɺʽʜʩʦʪʦʢ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʭʚʦʨʠʭ ʩʦʙʘʢ ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ ʽ 

ʜʦʩʪʦʚʽʨʥʦ (p < 0,05) ʙʫʚ ʙʽʣʴʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ 

(ʪʘʙʣ. 1). ʃʽʤʬʦʮʠʪʠ ʙʫʣʠ ʥʠʞʯʽ ʟʘ ʥʦʨʤʫ ʽ ʜʦʩʪʦʚʽʨʥʦ (p < 0,001) ʚʽʜʨʽʟʥʷʣʠʩʴ 

ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʩʦʙʘʢ. ʋ ʭʚʦʨʠʭ ʩʦʙʘʢ ʩʝʨʝʜʥʽʡ 

ʚʽʜʩʦʪʦʢ ʢʽʣʴʢʦʩʪʽ ʤʦʥʦʮʠʪʽʚ ʤʘʚ ʜʦʩʪʦʚʽʨʥʦ (p < 0,01, ʪʘʙʣ. 1) ʙʽʣʴʰʠʡ 

ʧʦʢʘʟʥʠʢ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ ʽ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʠʱʫʚʘʚ 

ʥʦʨʤʫ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʣʝʡʢʦʬʦʨʤʫʣʠ ʫ ʭʚʦʨʠʭ ʩʦʙʘʢ MÑm 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ 

ʍʚʦʨʽ ʪʚʘʨʠʥʠ, 

(n = 34) 

ʂʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ, (n = 6) 

1 ɹʘʟʦʬʽʣʠ, % 0 0,23Ñ0,012 

2 ɽʦʟʠʥʦʬʽʣʠ, % 0 3,67Ñ0,07 

3 ʅʝʡʪʨʦʬʽʣʠ:  

4 ʖʥʽ, % 1,1Ñ0,004* 0 

5 ʇʘʣʠʯʢʦʷʜʝʨʥʽ, % 8,65Ñ0,62* 5,21Ñ0,21 

6 ʉʝʛʤʝʥʪʥʦʷʜʝʨʥʽ, % 71,8Ñ2,31* 63,7Ñ3,5 

7 ʃʽʤʬʦʮʠʪʠ, % 11,7Ñ1,74*** 29,6Ñ4,73 

8 ʄʦʥʦʮʠʪʠ, % 6,57Ñ0,84** 4,23Ñ0,25 

9 ʃʝʡʢʦʮʠʪʠ, ɻ/ʣ 29,53Ñ3,12*** 8,47Ñ1,81 

ʇʨʠʤʽʪʢʘ: * - p < 0,05; ** - p < 0,01; *** - p < 0,05 ï ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ 

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ 

ʚʢʘʟʫʶʪʴ ʥʘ ʛʦʩʪʨʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ, ʱʦ ʜʘʻ 

ʧʽʜʩʪʘʚʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʭʚʦʨʠʭ ʩʦʙʘʢ ʟ ʦʟʥʘʢʘʤʠ ʨʦʟʣʘʜʫ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʻ ʥʘʩʣʽʜʢʦʤ ʛʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫ ʩʦʙʘʢ ʟʘ ʛʦʩʪʨʦʛʦ 

ʧʘʥʢʨʝʘʪʠʪʫ ʻ ʟʥʠʞʝʥʥʷ ʘʧʝʪʠʪʫ, ʙʦʣʶʯʽʩʪʴ ʝʧʽʛʘʩʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʯʝʨʝʚʘ, 
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ʙʣʶʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ; ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʢʨʦʚʽ ʚʢʘʟʫʻ, ʱʦ ʟʘ ʛʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʫ ʩʦʙʘʢ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʘʙʩʦʣʶʪʥʠʡ 

ʣʝʡʢʦʮʠʪʦʟ, ʥʝʡʪʨʦʬʽʣʽʶ ʟ ʨʝʛʝʥʝʨʘʪʦʨʥʠʤ ʟʩʫʚʦʤ ʷʜʨʘ ʚʣʽʚʦ, ʤʦʥʦʮʠʪʦʟ ʪʘ 

ʣʽʤʬʦʮʠʪʦʧʝʥʽʶ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʌɯɿɯʆʃʆɻɯʏʅɯ ʊɸ ɹɯʆʍɯʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʆɾʀʅʀ RUBUS 

FRUTICOSUS ʉʆʈʊɯɺ çʂɸʈɸʂɸ ɹʃɽʂè ʊɸ çʅɸʊʏɽɿèɿɸ ɼɯɰ 

ɺʀɹɯʈʂʆɺʀʍ ʉʇɽʂʊʈɯɺ ʉɺɯʊʃɸ ɺ ʂʋʃʔʊʋʈɯ IN VITRO 

 

ɻʫʩʘʢ ɺʽʢʪʦʨ ɺʘʩʠʣʴʦʚʠʯ 

ʢ. ʙ. ʥ., ʜʦʮʝʥʪ 

ʑʝʨʙʘ ʈʦʢʩʦʣʘʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ɺʘʩʠʣʶʢ ɼʤʠʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʉʪʫʜʝʥʪʠ 

ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ 

 

ɺʩʪʫʧ. ʆʞʠʥʘ ʻ ʧʦʧʫʣʷʨʥʦʶ ʷʛʽʜʥʦʶ ʢʫʣʴʪʫʨʦʶ ʽ ʾʾ ʩʠʨʦʚʠʥʘ ʤʘʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʉʦʨʪʠ çʂʘʨʘʢʘ ɹʣʝʢè ʪʘ çʅʘʪʯʝʟè, ʷʢ ʽ ʨʷʜ ʽʥʰʠʭ 

ʩʦʨʪʽʚ, ʟʜʦʙʫʣʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʷʛʽʜ, ʦʜʥʘʢ 

ʻ ʥʝʤʦʨʦʟʦʩʪʽʡʢʠʤʠ, ʱʦ ʽ ʩʧʦʥʫʢʘʻ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʨʦʱʫʚʘʪʠ ʾʾ ʚ 

ʪʝʧʣʠʮʷʭ ʪʘ ʪʫʥʝʣʷʭ. ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʽʪʣʦʛʦ ʨʝʞʠʤʫ, 

ʦʩʢʽʣʴʢʠ ʩʚʽʪʣʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ɺʠʚʯʝʥʥʷ ʬʦʪʦʘʩʠʤʽʣʷʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʚʤʽʩʪʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʨʝʯʦʚʠʥ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ 

ʩʢʣʘʜ ʩʚʽʪʣʘ. ʈʦʩʣʠʥʠ ʨʽʟʥʷʪʴʩʷ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʩʪʨʝʩʽʚ, ʩʪʨʘʪʝʛʽʷʤʠ ʾʭ ʧʦʜʦʣʘʥʥʷ 

ʪʘ ʩʢʣʘʜʦʤ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ (ʂʝʬʝʣʠ, 1991), ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʙʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ ʜʣʷ ʨʽʟʥʠʭ ʮʽʥʥʠʭ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ: 

1) ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʞʠʥʠ ʩʦʨʪʽʚ çʂʘʨʘʢʘ ɹʣʝʢè ʪʘ çʅʘʪʯʝʟè ʚ ʢʫʣʴʪʫʨʽ in vitro; 

2) ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʥʘ ʚʤʽʩʪ ʧʽʛʤʝʥʪʽʚ ʚ ʣʠʩʪʢʘʭ; 
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3) ʟô̫ ʩʫʚʘʪʠ ʚʧʣʠʚ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʥʘ ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʉ, ɺ1 ʪʘ P 

ʚ ʣʠʩʪʢʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. 

ʈʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʫʤʦʚʠ ʨʦʩʪʫ ʨʦʩʣʠʥ. ʉʘʜʞʘʥʮʽ ʦʞʠʥʠ çʂʘʨʘʢʘ 

ɹʣʝʢè ʪʘ çʅʘʪʯʝʟè, ʧʦʧʝʨʝʜʥʴʦ ʚʚʝʜʝʥʽ ʚ ʢʫʣʴʪʫʨʫ in vitro, ʢʫʣʴʪʠʚʫʚʘʣʠ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (Murashige, 1962), ʜʦʧʦʚʥʝʥʝ 3% ʩʘʭʘʨʦʟʦʶ, 

ʤʝʟʦʽʥʦʟʠʪʦʤ (100 ʤʛ/ʣ), 6-ʙʝʥʟʦʘʤʽʥʦʧʫʨʠʥʦʤ (0,3 ʤʛ/ʣ) ʪʘ ʽʥʜʦʣʽʣʦʮʪʦʚʦʶ 

ʢʠʩʣʦʪʦʶ (0,1 ʤʛ/ʣ). pʅ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʥʦʚʠʣʦ 5,8 ʧʝʨʝʜ ʩʪʝʨʠʣʽʟʘʮʽʻʶ. 

ʈʦcʣʠʥʠ ʚ ʢʫʣʴʪʫʨʽ in vitro ʟʨʦʩʪʘʣʠ ʧʨʦʪʷʛʦʤ 30 ʜʥʽʚ ʟʘ 25Ñ2 Áʉ ʪʘ 16-

ʛʦʜʠʥʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʛʦ ʩʧʝʢʪʨʫ ʩʚʽʪʣʘ ʥʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʝʮʽʘʣʴʥʫ 

ʫʩʪʘʥʦʚʢʫ ʽʟ ʩʚʽʪʣʦʜʽʦʜʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ (ʨʠʩ. 1). ɹʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʚʽʪʣʦʜʽʦʜʠ 

ʬʽʨʤʠ Shenzhen Sanxin Lighting Co., Ltd. (ɻʫʘʥʜʫʥ, ʂʠʪʘʡ) ʟ ʥʘʩʪʫʧʥʠʤʠ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: (1) ʪʝʧʣʝ ʙʽʣʝ ʩʚʽʪʣʦ (ʊ, 400-720 ʥʤ) ʷʢ 

ʢʦʥʪʨʦʣʴ; (2) ʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨ (ʏ, 620-770 ʥʤ); (3) ʟʝʣʝʥʠʡ ʩʧʝʢʪʨ (ɿ, 500-565 

ʥʤ); (4) ʩʠʥʽʡ ʩʧʝʢʪʨ (ʉ, 450-495 ʥʤ); (5) ʯʝʨʚʦʥʦ-ʩʠʥʽʡ ʩʧʝʢʪʨ (ʏʉ, 620-770; 

440-500 ʥʤ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʚʩʽʭ ʩʧʝʢʪʨʘʭ ʩʪʘʥʦʚʠʣʘ 2000 ʣʶʢʩ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ. ɿ ʢʦʞʥʦʾ ʛʨʫʧʠ ʙʫʣʦ 

ʚʽʜʽʙʨʘʥʦ ʧʦ 15 ʨʦʩʣʠʥ ʜʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʩʣʷ 30 ʜʥʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɹʫʣʠ ʚʠʤʽʨʷʥʽ ʜʦʚʞʠʥʘ ʽ ʤʘʩʘ ʧʘʛʦʥʽʚ, ʤʘʩʘ ʣʠʩʪʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʛʤʝʥʪʽʚ. ʇʽʛʤʝʥʪʠ ʝʢʩʪʨʘʛʫʚʘʣʠ ʟ ʧʘʛʦʥʽʚ, 

ʨʦʟʪʠʨʘʶʯʠ ʚ ʦʭʦʣʦʜʞʝʥʦʤʫ 96%-ʤʫ ʝʪʘʥʦʣʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10 ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ 10 ʤʛ CaCO3 (ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ). ɻʦʤʦʛʝʥʘʪʠ ʪʨʠʯʽ 

ʧʦʩʣʽʜʦʚʥʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 5 ʭʚ ʧʨʠ 8000 g (4 Áʉ), ʨʝʩʫʩʧʝʥʜʫʶʯʠ ʦʩʘʜʠ 

ʝʪʘʥʦʣʦʤ. ɺʤʽʩʪ ʭʣʦʨʦʬʽʣʫ a (664,2 ʥʤ), ʭʣʦʨʦʬʽʣʫ b (648,2 ʥʤ), ʢʘʨʦʪʠʥʦʾʜʽʚ 

(470 ʥʤ) ʪʘ ʘʥʪʦʮʽʘʥʽʚ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟʘ ʨʽʟʥʠʭ ʜʦʚʞʠʥ ʭʚʠʣʽ 

(Semchuk, 2009). 
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ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʈ. ʂʘʪʝʭʽʥʠ ʝʢʩʪʨʘʛʫʶʪʴ ʜʠʩʪʠʣʴʦʚʘʥʦʶ 

ʚʦʜʦʶ ʪʘ ʪʠʪʨʫʶʪʴ 0,1 ʥ. KMnO4 ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʽʥʜʠʛʦʢʘʨʤʽʥʫ 

(ʃʘʰʢʦ, 2017). 

 

ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʣʘʥʪʽʚ ʦʞʠʥʠ 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ. ʅʘʚʘʞʢʫ ʨʦʩʣʠʥʠ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʥʘ ʣʴʦʜʽ 

ʟ ʜʦʜʘʚʘʥʥʷʤ 1% ʨʦʟʯʠʥʫ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ɻʦʤʦʛʝʥʘʪ 

ʚʽʜʙʠʨʘʣʠ, ʜʦʜʘʚʘʣʠ 1% ʨʦʟʯʠʥ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ 1:4, ʧʦʚʪʦʨʥʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ, ʜʦʜʘʶʯʠ ʪʘʢʦʞ 1% ʨʦʟʯʠʥ ʢʨʦʭʤʘʣʶ ʪʘ ʪʠʪʨʫʚʘʣʠ 0,125 % 

ʨʦʟʯʠʥʦʤ I2  ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʦʛʦ ʩʠʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ (Zemlyanskaya, 2019). 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ɺ1. ʅʘʚʘʞʢʫ ʨʦʩʣʠʥʠ ʨʦʟʪʠʨʘʣʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10 ʟ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʪʘ CaCO3, ʧʽʩʣʷ ʯʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ. ʋ ʚʩʽ ʧʨʦʙʽʨʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʪʘʤʽʥʫ ɺ1 ʜʦʜʘʚʘʣʠ 1 ʄ HCl, 

0,4% NaNO2, 2% ʨʦʟʯʠʥ ʩʝʯʦʚʠʥʠ ʪʘ 50 ʤʄ ʨʦʟʯʠʥʫ ʩʫʣʴʬʘʥʽʣʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʥʦʩʠʣʠ ʜʦʩʣʽʜʥʽ ʩʫʧʝʨʥʘʪʘʥʪʠ, ʽ, ʦʢʨʝʤʦ, ʨʽʟʥʽ ʢʽʣʴʢʦʩʪʽ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʪʽʘʤʽʥʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʢʨʠʚʦʾ. ɺʢʽʥʮʽ 



83 

ʜʦʜʘʚʘʣʠ 30% ʨʦʟʯʠʥʫ NaOH, ʽʥʢʫʙʫʚʘʣʠ 15 ʭʚ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʦʙ ʧʨʠ 490 ʥʤ (Hrebinyk, 2009). 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ĂMynova.1.3ò. ɿʘ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʦ ʚʟʷʪʦ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ (ʄ) ʪʘ ʧʦʭʠʙʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ (m). ʇʦʰʫʢ ʧʨʦʤʘʭʽʚ ʫ ʤʘʩʠʚʽ ʜʘʥʠʭ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʢʨʠʪʝʨʽʷʭ ʐʦʚʝʥʝ ʪʘ ʈʦʤʘʥʦʚʩʴʢʦʛʦ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʜʘʥʠʭ ʥʘ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʐʘʧʽʨʦ-ʋʽʣʢʘ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʥʠʤʠ ʚʠʢʦʥʘʣʠ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ ɼʘʥʥʝʪʘ. ɿʥʘʯʝʥʥʷ ʈ<0,05 ʨʦʟʛʣʷʜʘʣʠ ʷʢ 

ʢʨʠʪʝʨʽʡ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʢʦʥʪʨʦʣʴʥʦʶ ʪʘ ʜʦʩʣʽʜʥʠʤʠ ʛʨʫʧʘʤʠ ʨʦʩʣʠʥ 

(Glantz, 1998). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʄʦʨʬʦʤʝʪʨʽʷ. ʄʘʩʘ ʧʘʛʦʥʽʚ ʦʞʠʥʠ çʂʘʨʘʢʘ ɹʣʝʢè ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʜʽʾ 

ʏʉ, ʏ ʪʘ ɿ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʫ ʨʽʟʥʽʡ ʤʽʨʽ (ʨʠʩ. 2ɸ), ʧʨʦʪʝ ʜʣʷ ʦʞʠʥʠ çʅʘʪʯʝʟè 

ʘʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘ ʜʽʾ ʏʉ ʪʘ ʉ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ (ʨʠʩ. 2ɸ). 

ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʱʦʜʦ ʤʘʩʠ ʣʠʩʪʷ (ʨʠʩ. 2ɹ). ʅʘʡʤʝʥʰʘ ʤʘʩʘ 

ʣʠʩʪʢʽʚ ʜʣʷ ʩʦʨʪʫ çʂʘʨʘʢʘ ɹʣʝʢè ʙʫʣʘ ʟʘ ʜʽʾ ʏʉ ʪʘ ʏ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ, ʘ ʜʣʷ ʩʦʨʪʫ 

çʅʘʪʯʝʟè ï ʟʘ ʜʽʾ ʏʉ ʪʘ ʉ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ (ʨʠʩ. 2ɹ). ɼʦʚʞʠʥʘ ʩʪʝʙʣʘ ʦʞʠʥʠ 

çʂʘʨʘʢʘ ɹʣʝʢè ʙʫʣʘ ʥʠʞʯʦʶ ʟʘ ʜʽʾ ʏʉ, ʏ ʪʘ ʉ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ (ʨʠʩ. 2ɺ). ɯʟ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʜʥʦ, ʱʦ ʟʘ ʜʽʾ ɿ ʩʚʽʪʣʘ ʨʦʩʣʠʥʠ ʟʘʟʥʘʶʪʴ ʥʘʡʤʝʥʰʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 

ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʤʘʶʪʴ ʯʝʨʚʦʥʠʡ ʪʘ ʩʠʥʽʡ ʩʧʝʢʪʨ ʩʚʽʪʣʘ, ʱʦ 

ʩʧʨʠʡʤʘʶʪʴʩʷ ʬʽʪʦ- ʪʘ ʢʨʠʧʪʦʭʨʦʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʟʘʧʫʩʢʘʶʪʴ ʢʘʩʢʘʜ 

ʬʦʪʦʤʦʨʬʦʛʝʥʝʟʫ, ʨʝʛʫʣʶʶʯʠ ʜʦʚʞʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʧʘʛʦʥʘ, ʨʦʟʚʠʪʦʢ ʣʠʩʪʷ. 

ʉʠʥʻ ʩʚʽʪʣʦ ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʜʦʚʞʠʥʠ ʧʘʛʦʥʘ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʠ ʣʠʩʪʷ, ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʧʦʪʦʚʱʝʥʥʷ (Poudel, 2008), ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ ï 

ʥʘʚʧʘʢʠ, ʧʘʛʦʥʠ ʝʪʽʦʣʴʦʚʘʥʽ, ʧʦʜʦʚʞʝʥʽ ʪʘ ʪʦʥʢʽ ʰʠʨʦʢʽ ʣʠʩʪʢʠ (Massot, 2012). 
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ʈʠʩ. 2. ɼ̔ ʷ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʥʘ ʤʘʩʫ ʧʘʛʦʥʘ (ɸ), ʤʘʩʫ ʣʠʩʪʷ 

(ɹ) ʽ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ (ɺ) ʦʞʠʥʠ ʩʦʨʪʽʚ çʂʘʨʘʢʘ ɹʣʝʢè ʽ çʅʘʪʯʝʟè. ʊ ï ʪʝʧʣʝ 

ʙʽʣʝ ʩʚʽʪʣʦ, ʏʉ ï ʯʝʨʚʦʥʦ-ʩʠʥʻ ʩʚʽʪʣʦ, ʏ ï ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ, ɿ ï ʟʝʣʝʥʝ ʩʚʽʪʣʦ, 

ʉ ï ʩʠʥʻ ʩʚʽʪʣʦ 

* - ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʤʽʥʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟ P<0,05. n=12-15. 

 

ɿʝʣʝʥʝ ʩʚʽʪʣʦ ʤʦʞʝ ʩʧʨʠʡʤʘʪʠʩʴ ʷʢ ʬʽʪʦ-, ʪʘʢ ʽ ʢʨʠʧʪʦʭʨʦʤʘʤʠ ʪʘ ʟʜʘʪʥʝ 

ʚʠʢʣʠʢʘʪʠ ʦʙʠʜʚʘ ʪʠʧʠ ʨʦʩʪʫ, ʟʙʘʣʘʥʩʦʚʫʶʯʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʩʪʘʪʫʩ 

ʤʦʨʬʦʛʝʥʝʟʫ (Golovatskaya, 2015). 

ʇʽʛʤʝʥʪʠ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʦʬʽʣʫ ʘ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ 

çʂʘʨʘʢʘ ɹʣʝʢè, ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʧʽʜ ʏʉ, ʏ ʪʘ ʉ ʩʧʝʢʪʨʘʤʠ ʩʚʽʪʣʘ (ʨʠʩ. 3ɸ), ʘ ʚ 

ʦʞʠʥʠ çʅʘʪʯʝʟè - ʟʘ ʜʽʾ ʏʉ, ʏ ʪʘ ɿ (ʨʠʩ. 3ɸ). ʂʦʥʮʝʥʪʨʘʮʽʷ ʭʣʦʨʦʬʽʣʫ b ʙʫʣʘ 

ʚʠʱʦʶ ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ ʦʙʦʭ ʩʦʨʪʽʚ ʟʘ ʜʽʾ ʚʩʽʭ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 3ɹ). ɸʥʘʣʦʛʽʯʥʦ, ʚʤʽʩʪ ʢʘʨʦʪʠʥʦʾʜʽʚ ʙʫʚ ʚʠʱʠʤ ʫ 

ʦʞʠʥʠ ʩʦʨʪʫ çʂʘʨʘʢʘ ɹʣʝʢè ʟʘ ʜʽʾ ʫʩʽʭ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ, ʦʜʥʘʢ ʜʣʷ ʦʞʠʥʠ 

çʅʘʪʯʝʟè, ʧʦʜʽʙʥʠʡ ʝʬʝʢʪ ʙʫʚ ʟʘ ʜʽʾ ʪʽʣʴʢʠ ɿ ʩʚʽʪʣʘ (ʨʠʩ. 3ɺ).  ɺʤʽʩʪ ʘʥʪʦʮʽʘʥʽʚ 

ʙʫʚ ʚʠʱʠʤ ʟʘ ʜʽʾ ʏ ʪʘ ʉ ʩʧʝʢʪʨʽʚ ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ çʂʘʨʘʢʘ ɹʣʝʢè (ʨʠʩ. 3ɻ) ʪʘ ʏ, 

ʉ ʪʘ ɿ ʩʧʝʢʪʨʽʚ ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ ʩʦʨʪʫ çʅʘʪʯʝʟè. 
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ʈʠʩ. 3. ɺʤʽʩʪ ʭʣʦʨʦʬʽʣʽʚ ʘ (ɸ) ʽ b (ɹ), ʢʘʨʦʪʠʥʦʾʜʽʚ (ɺ) ʪʘ ʘʥʪʦʮʽʘʥʽʚ (ɻ) 

ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ ʟʘ ʜʽʾ ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ. n=5.  

ɺʩʽ ʧʦʟʥʘʯʝʥʥʷ ʷʢ ʥʘ ʨʠʩ.2 

 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʢʘʨʦʪʠʥʦʾʜʽʚ ʚʢʘʟʫʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʪʽʥʝʚʠʪʨʠʚʘʣʦʩʪʽ 

ʨʦʩʣʠʥ, ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʥʠʭ ʩʠʩʪʝʤ(Syvash, 2001), 

ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʾʭ ʩʢʣʘʜʫ, ʟʨʦʩʪʘʥʥʽ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʬʦʪʦʽʥʛʽʙʫʚʘʥʥʷ, ʟʥʠʞʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʤʥʦʚʦʛʦ ʜʠʭʘʥʥʷ ʪʘ ʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ, ʟʥʠʞʫʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʶʪʝʾʥʦʚʦʛʦ ʪʘ ʢʩʘʥʪʦʬʽʣʴʥʦʛʦ ʮʠʢʣʽʚ (Ivanova, 2008). 

ɺʽʪʘʤʽʥʠ. ʏʉ ʪʘ ʉ ʩʚʽʪʣʦ ʧʽʜʚʠʱʫʶʪʴ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʫ ʩʦʨʪʽʚ çʂʘʨʘʢʘ 

ɹʣʝʢè ʽ çʅʘʪʯʝʟè (ʨʠʩ. 4ɸ). ɺʤʽʩʪ ʚʽʪʘʤʽʥʫ ɺ1 ʙʫʚ ʚʠʱʠʤ ʪʽʣʴʢʠ ʫ ʩʦʨʪʫ çʂʘʨʘʢʘ 

ɹʣʝʢè ʟʘ ʜʽʾ ʏʉ ʽ ɿ ʩʧʝʢʪʨʽʚ (ʨʠʩ. 4ɹ), ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʈ ʧʽʜʚʠʱʫʚʘʚʩʷ 

ʪʽʣʴʢʠ ʟʘ ʜʽʾ ɿ ʩʧʝʢʪʨʫ ʩʚʽʪʣʘ ʦʙʦʭ ʩʦʨʪʘʭ ʦʞʠʥʠ (ʨʠʩ. 4ɺ). ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʚʽʪʘʤʽʥʫ ʉ ʷʢ ʛʦʣʦʚʥʦʛʦ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʫ ʨʦʩʣʠʥ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʽʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʬʦʪʦʩʠʥʪʝʟʫʪʘ ʧʦʩʠʣʝʥʥʽ 

ʘʩʦʮʽʡʦʚʘʥʠʭʬʦʪʦʭʽʤʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ(Anjum, 2010). ɺʽʪʘʤʽʥ ɺ1, ʫ ʬʦʨʤʽ 

ʪʽʘʤʽʥʧʽʨʦʬʦʩʬʘʪʫ (ʊʇʌ) ʻ ʢʦʬʝʨʤʝʥʪʦʤ ʙʽʦʩʠʥʪʝʟʫ ʘʮʝʪʠʣ-ʂʦɸ, ʘʤʽʥʦʢʠʩʣʦʪ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʜʘʧʪʘʮʽʶ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ (Goyer, 2014). 

ʌʣʘʚʦʥʦʾʜʠ ʪʘʢʦʞ ʟʘʣʫʯʝʥʽ ʜʦ ʙʦʨʦʪʴʙʠ ʽʟ ʬʦʪʦʭʽʤʽʯʥʠʤ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ 

ʪʘ ʫ ʙʦʨʦʪʴʙʽ ʽʟ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ (Chae, 2013). 
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ʈʠʩ. 4. ɺʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʉ (ɸ), ɺ1 (ɹ) ʽ ʈ (ɺ) ʫ ʣʠʩʪʢʘʭ ʦʞʠʥʠ ʟʘ ʜʽʾ 

ʚʠʙʽʨʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ. n=5. ɺʩʽ ʽʥʰʽ ʧʦʟʥʘʯʝʥʥʷ ʷʢ ʥʘ ʨʠʩ. 2 

 

ɺʠʩʥʦʚʢʠ. 

1. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʙʽʨʢʦʚʽ ʩʧʝʢʪʨʠ ʩʚʽʪʣʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʦʞʠʥʠ ʚ ʢʫʣʴʪʫʨʽ in vitro. ɿʝʣʝʥʝ ʩʚʽʪʣʦ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ɺʩʽ ʽʥʰʽ ʩʧʝʢʪʨʠ (ʉ, ʏ ʽ ʏʉ) ʤʘʶʪʴ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʘʛʦʥʘ ʦʞʠʥʠʩʦʨʪʽʚ çʂʘʨʘʢʘ ɹʣʝʢè ʽ çʅʘʪʯʝʟè. 

2. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ b, ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʘʥʪʦʮʽʘʥʽʚ ʟʘ ʜʽʾ 

ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʧʨʦ ʧʦʩʠʣʝʥʥʷ 

ʪʽʥʝʚʠʪʨʠʚʘʣʦʩʪʽ ʨʦʩʣʠʥ. 

3. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʜʽʾ ʨʽʟʥʠʭ ʩʧʝʢʪʨʽʚ ʩʚʽʪʣʘ ʚʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʫ ʣʠʩʪʢʘʭ 

ʦʞʠʥʠ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ. ɿʘ ʜʽʾ ʟʝʣʝʥʦʛʦ ʩʚʽʪʣʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʈ 

ʽ ɺ1, ʘ ʟʘ ʜʽʾ ʏʉ ʩʚʽʪʣʘ ï ʚʽʪʘʤʽʥʫ ʉ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʪʝʧʣʠʯʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʝʡ ʧʣʦʜʽʚ ʦʞʠʥʠ ʪʘ ʩʠʨʦʚʠʥʠ ʚ ʮʽʣʦʤʫ. 
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ʌɸʋʅɸ ʍʈɽɹɽʊʅʀʍ ʇʈʀʈʆɼʅʀʍ ʊɸ ʉɯʃʔɺɸʂʋʃʔʊʋʈʅʀʍ 

ʃɸʅɼʐɸʌʊɯɺ ʅʇʇ çʉʀʅɽɺʀʈè 

 

ɼʝʨʙʘʢ ʄʘʨʠʥʘ ɯʚʘʥʽʚʥʘ 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʅʽʨʦʜʘ ʊʝʪʷʥʘ ʄʠʭʘʡʣʽʚʥʘ  

ʅʘʥʠʥʝʮʴ ʄʘʨʽʷ ɺʘʩʠʣʽʚʥʘ 

ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʉʫʙʦʪʘ ɻʘʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʪʝʭʥʽʢ ɯɯ-ʢʘʪʝʛʦʨʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʉʠʥʝʚʠʨè 

 

ɺʩʪʫʧ. ʌʘʫʥʘ ʭʨʝʙʝʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ ʦʢʫʣʴʪʫʨʝʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʅʇʇ 

çʉʠʥʝʚʠʨè ʙʘʛʘʪʘ ʽ ʩʚʦʻʨʽʜʥʘ. ɺʦʥʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʫʩʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʛʽʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 43081,8 ʛʘ., ʪʘ ʚʠʤʘʛʘʻ 

ʦʩʦʙʣʠʚʦʾ ʦʭʦʨʦʥʠ. 

ɻʽʨʩʴʢʽ ʝʢʦʩʠʩʪʝʤʠ ʇʘʨʢʫ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ ʚʠʩʦʪ ʚʽʜ 440 ʜʦ 1719 

ʤ.ʥ.ʨ.ʤ. (ʚʽʜ ʘʛʨʦʢʫʣʴʪʫʨʥʦʛʦ, ʩʽʣʴʚʘʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʽʚ ʧʨʠ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ï ʩʘʜʽʚ, ʛʦʨʦʜʽʚ, ʩʽʥʦʢʽʩʥʠʭ ʧʦʣʽʚ ʜʦ ʣʘʥʜʰʘʬʪʫ 

ʛʽʨʩʴʢʦʣʽʩʦʚʦʛʦ ʪʘ ʩʫʙʘʣʴʧʽʡʩʴʢʦ-ʧʦʣʦʥʠʥʴʩʴʢʠʭ ʧʦʷʩʽʚ) ʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦʶ ʚʨʘʟʣʠʚʽʩʪʶ ʚ ʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʛʽʨʩʴʢʽ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʽ ʻ ʨʝʟʝʨʚʘʪʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʚʢʨʘʡ ʯʫʪʣʠʚʽ ʜʦ ʙʫʜʴ ï ʷʢʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʱʦ ʟʤʽʥʶʻ ʭʠʪʢʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʙʘʣʘʥʩ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʣʘʥʜʰʘʬʪʥʫ ʬʘʫʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ 

çʉʠʥʝʚʠʨè. 

ʃʘʥʜʰʘʬʪ ï ʮʝ ʢʨʘʻʚʠʜ. ɯʩʥʫʶʪʴ ʜʚʘ ʧʦʥʷʪʪʷ: ʣʘʥʜʰʘʬʪ ʛʝʦʛʨʘʬʽʯʥʠʡ, 

ʘʙʦ ʧʨʠʨʦʜʥʠʡ. ʆʜʥʘʢ, ʣʘʥʜʰʘʬʪ ʛʝʦʛʨʘʬʽʯʥʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʨʦʜʥʦ ʟʤʽʥʝʥʠʡ 

ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ (ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ), ʱʝ ʡʦʛʦ 

ʥʘʟʠʚʘʶʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʛʝʥʝʪʠʯʥʦ ʦʜʥʦʨʽʜʥʦʶ 

ʜʽʣʷʥʢʦʶ (ʩʫʙʘʣʴʧʽʡʩʴʢʽ ʣʫʢʠ ï ʧʦʣʦʥʠʥʠ; ʭʚʦʡʥʽ ʪʘ ʣʠʩʪʷʥʽ ʣʽʩʠ; ʥʠʞʥʴʦʣʫʯʥʽ 
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ï ʜʝʨʥʦʚʽ ʧʦʣʷ; ʧʨʠʨʽʯʢʦʚʽ ʜʦʣʠʥʠ ï ʩʘʜʠ, ʛʦʨʦʜʠ, ʨʽʣʣʷ, ʨʽʯʢʠ ʽ ʧʦʪʽʯʢʠ; 

ʩʽʣʴʩʴʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, ʞʠʪʣʦʚʽ ʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʙʫʜʽʚʣʽ) ï 

ʨʦʩʣʠʥʥʽʩʪʴ, ʪʚʘʨʠʥʠ, ˇʨʫʥʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ. ʇʨʠ ʤʘʨʰʨʫʪʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʪʘ ʚʠʚʯʝʥʥʽ 

ʣʘʥʜʰʘʬʪʽʚ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʟʘʛʘʣʴʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʬʘʫʥʠ ʭʨʝʙʝʪʥʠʭ, ʷʢʘ 

ʥʘʨʘʭʦʚʫʻ 235 ʚʠʜʽʚ. ʆʧʠʩ ʥʘʡʙʽʣʴʰ ʟʚʠʯʘʡʥʠʭ (ʬʦʥʦʚʠʭ) ʽ ʽʥʜʠʢʘʪʦʨʥʠʭ ʚʠʜʽʚ 

ʬʘʫʥʠ ʭʨʝʙʝʪʥʠʭ ʅʇʇ çʉʠʥʝʚʠʨè ʧʨʦʚʝʜʝʥʦ ʟʘ ʦʩʥʦʚʥʠʤʠ ʛʨʫʧʘʤʠ 

ʣʘʥʜʰʘʬʪʽʚ, ʷʢʽ ʧʦʩʣʽʜʦʚʥʦ ʯʝʨʛʫʶʪʴʩʷ ʚʽʜ ʜʦʣʠʥ ʨʽʯʦʢ ʽ ʧʦʪʽʯʢʽʚ ʟʘ ʾʭ 

ʚʝʨʪʠʢʘʣʴʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ ʛʽʨʩʴʢʠʭ ʧʦʷʩʽʚ. 

ɿʘ ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʪʝʨʠʪʦʨʽʷ ʇʘʨʢʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ɹʦʨʝʘʣʴʥʦ ï ʣʽʩʦʚʦʾ ʟʦʥʠ ʂʘʨʧʘʪʩʴʢʦʾ ʛʽʨʩʴʢʦ-ʣʽʩʦʚʦʾ ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʾ ʦʢʨʫʛʠ. 

ɺʠʜʘʤʠ ï ʜʦʤʽʥʘʥʪʘʤʠ ʟʦʦʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫ ʧʘʨʢʫ ʷʚʣʷʶʪʴʩʷ ʽʟ 

ʟʝʤʥʦʚʦʜʥʠʭ ï ʢʫʤʢʘ ʞʦʚʪʦʯʝʨʝʚʘ (Bombina variegata L.), ʞʘʙʘ ʪʨʘʚôʷʥʘ (Rana 

temporaria L.) ʪʨʠʪʦʥ ʢʘʨʧʘʪʩʴʢʠʡ (Lissotriton montadoni Boulenger); ʟ ʧʣʘʟʫʥʽʚ 

ï ʷʱʽʨʢʘ ʞʠʚʦʨʦʜʷʱʘ (Lacerta vivipara Jacq); ʟ ʧʪʘʭʽʚ ï ʱʝʚʨʠʢ ʛʽʨʩʴʢʠʡ (Anthus 

spinoletta L.), ʩʦʡʢʘ (Garrulus glandarius L.), ʛʦʨʽʭʽʚʢʘ (Nucifraga caryocotactes 

L.), ʟʷʙʣʠʢ (Fringilla coelebs L.), ʧʣʠʩʢʘ ʛʽʨʩʴʢʘ (Motocilla cinerea Tunst); ʟ 

ʩʩʘʚʮʽʚ ï ʤʠʰʘ ʞʦʚʪʦʛʦʨʣʘ (Apodemus flavicollis Melch), ʧʦʣʽʚʢʘ ʟʚʠʯʘʡʥʘ 

(Microtus arvalis Pall), ʙʫʨʦʟʫʙʢʘ ʟʚʠʯʘʡʥʘ (Sorex araneus L.), ʙʽʣʢʘ (Sciurus 

valgaris L.), ʣʠʩʠʮʷ (Vulpes vulpes L.). 

ɼʦ ʚʠʜʽʚ ï ʽʥʜʠʢʘʪʦʨʽʚ ʥʘʣʝʞʘʪʴ: ʪʨʠʪʦʥ ʘʣʴʧʽʡʩʴʢʠʡ (Triturus alpestris 

Laur), ʩʘʣʘʤʘʥʜʨʘ ʧʣʷʤʠʩʪʘ (Salamandra salamandra L.), ʛʣʫʭʘʨ ʢʘʨʧʘʪʩʴʢʠʡ 

(Tetrao urogallus L.), ʚʽʚʩʷʥʢʘ ʟʚʠʯʘʡʥʘ (Emberiza citrinella L.), ʟʘʚʠʨʫʰʢʘ ʣʽʩʦʚʘ 

(ʈrunella modularis L.), ʦʣʷʧʢʘ (Cinclus cinclus L.), ʰʠʰʢʘʨ ʷʣʠʥʦʚʠʡ (Loxinia 

curvirostra L.), ʙʫʨʦʟʫʙʢʘ ʘʣʴʧʽʡʩʴʢʘ (Sorex alpinus Schinz), ʚʝʜʤʽʜʴ ʙʫʨʠʡ 

(Ursus arctos L.), ʦʣʝʥʴ ʢʘʨʧʘʪʩʴʢʠʡ (Cervus elaphus L. ) ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè ʧʨʦʪʷʛʦʤ 2010-

2015 ʨʨ. ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʚʠʚʯʝʥʦ ʬʘʫʥʫ ʭʨʝʙʝʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʩʽʣʴʚʘʢʫʣʴʪʫʨʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʅʇʇ çʉʠʥʝʚʠʨè. 
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ʌʘʫʥʘ ʦʢʫʣʴʪʫʨʝʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ï 2,3 ʪʠʩ.ʛʘ, ʚʨʘʞʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʅʘʷʚʥʽʩʪʴ ʪʫʪ ʯʘʛʘʨʥʠʢʽʚ ʪʘ ʦʢʨʝʤʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, 

ʣʫʢʠ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʦʢ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʠʭ ʨʽʯʦʢ, ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʝʤʝʣʴ  ʥʘ 

ʷʢʠʭ ʚʠʨʦʱʫʻʪʴʩʷ ʢʘʨʪʦʧʣʷ, ʙʽʙ, ʢʘʧʫʩʪʘ, ʞʠʪʦ, ʦʚʝʩ, ʬʨʫʢʪʦʚʽ ʜʝʨʝʚʘ, - ʚʩʝ ʮʝ 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʭʨʝʙʝʪʥʠʭ: 

ʜʝʷʢʽ ʟ ʥʠʭ ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʣʘʥʜʰʘʬʪʽ 

ʧʦʩʪʽʡʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʠʥʘʥʪʨʦʧʥʽ ʚʠʜʠ ʩʩʘʚʮʽʚ ʪʘ ʧʪʘʭʽʚ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ 

ʤʽʩʮʷʤʠ ʜʦʩʠʪʴ ʚʝʣʠʢʘ. 

ɯʭʪʽʦʬʘʫʥʘ ʮʴʦʛʦ ʣʘʥʜʰʘʬʪʫ ʥʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʊʫʪ ʽ ʫ ʚʝʨʭʽʚôʷʭ 

ʨʽʯʢʠ ʊʝʨʝʙʣʷ ʪʘ ʾʾ ʧʨʠʪʦʢʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʚʠʜʠ, ʷʢ ʬʦʨʝʣʴ ʩʪʨʫʤʢʦʚʘ 

(Salmo trutto morfa fario L.), ʭʘʨʽʫʩ (Thymallus thymallus Linne), ʛʦʣʦʚʝʥʴ 

(Squalius cephalus L.), ʛʦʣôʷʥ (Phoxinus phoxinus L.), ʙʠʩʪʨʷʥʢʘ (Alburnus 

bipuctalus Bloch), ʙʘʙʝʮʴ ʛʦʣʦʚʘʯ (Cottus gobio L.), ʙʘʙʝʮʴ ʙʘʨʚʠʩʪʦʥʦʛʠʡ 

(C.ʈoecilopus Heckel), ʷʣʝʮʴ ʟʚʠʯʘʡʥʠʡ (Leuciscus leuciscus L.), ʧʽʩʢʘʨ ʛʽʨʩʴʢʠʡ 

(Gobio uranoscopus Agassiz), ʚʝʨʭʦʚʦʜʢʘ (Alburnus alburnus), ʚʫʩʘʯ ʟʚʠʯʘʡʥʠʡ 

(Barbus Linne) ʪʘ ʜʝʷʢʽ ʽʥʰʽ. 

ɯʟ ʟʝʤʥʦʚʦʜʥʠʭ ʪʘ ʧʣʘʟʫʥʽʚ ʚ ʮʴʦʤʫ ʣʘʥʜʰʘʬʪʽ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʯʠʩʝʣʴʥʦʩʪʽ ʜʦʩʷʛʘʶʪʴ ʪʨʠʪʦʥ ʢʘʨʧʘʪʩʴʢʠʡ, ʢʫʤʢʘ ʞʦʚʪʦʯʝʨʝʚʘ,  ʞʘʙʘ ʪʨʘʚôʷʥʘ, 

ʤʝʥʰ ʯʠʩʝʣʴʥʽ ʪʘʢʽ, ʷʢ ʩʘʣʘʤʘʥʜʨʘ ʧʣʷʤʠʩʪʘ, ʛʨʝʙʽʥʯʘʩʪʠʡ ʪʨʠʪʦʥ (Triturus 

cristatus Laur), ʨʦʧʫʭʘ ʟʚʠʯʘʡʥʘ ʽ ʟʝʣʝʥʘ (Bufo bufo, B.Viridis Laur), ʢʚʘʢʰʘ (Hyla 

arborea L.) ʪʘ ʽʥʰʽ ʞʘʙʠ, ʷʱʽʨʢʘ ʧʨʫʜʢʘ (Lacerta agilis L.), ʚʝʨʝʪʽʣʴʥʠʮʷ (Anguis 

fragilis L.), ʚʫʞ ʟʚʠʯʘʡʥʠʡ (Natrix natrix (L.)). ʉʧʦʨʷʜʠʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʞʘʙʘ 

(Rana dalmatina Bonap), ʧʦʣʦʟ ʣʽʩʦʚʠʡ (Elaphe longissima Laur), ʤʽʜʷʥʢʘ 

(Coronella austriaca Laur) ʪʘ  ʛʘʜʶʢʘ ʟʚʠʯʘʡʥʘ (Vipera berus (L.)). 

ɸʚʽʬʘʫʥʘ ʦʢʫʣʴʪʫʨʝʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʥʘʣʽʯʫʻ ʜʫʞʝ ʙʘʛʘʪʦ ʚʠʜʽʚ ʩʝʨʝʜ ʷʢʠʭ 

ʜʦʤʽʥʫʶʪʴ ʚʝʣʠʢʠʡ ʩʪʨʦʢʘʪʠʡ ʜʷʪʝʣ (Dendrocopus major (L.)), ʟʦʟʫʣʷ (Cuculus 

conorus L.), ʩʦʡʢʘ, ʚʦʨʦʥʘ ʩʽʨʘ (Corvus cornix L.), ʩʦʨʦʢʘ (Pica pica L.), ʰʧʘʢ 

(Sturnus vulgaris L.), ʢʦʩʪʦʛʨʠʟ (Coccothraustes coccothraustes L.), ʟʷʙʣʠʢ, 

ʱʠʛʣʠʢ (Carduelis carduelis (L.)), ʛʦʨʦʙʮʽ ʭʘʪʥʽ (Passer domesticus (L.)) ʽ 
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ʧʦʣʴʦʚʠʡ (P.Montanus (L.)), ʚʽʚʩʷʥʢʘ ʟʚʠʯʘʡʥʘ, ʩʠʥʠʮʷ ʚʝʣʠʢʘ (Parus major 

(L.)), ʩʦʨʦʢʦʧʫʜ-ʞʫʣʘʥ (Linius collurio L.), ʣʘʩʪʽʚʢʘ ʤʽʩʴʢʘ ʽ ʩʽʣʴʩʴʢʘ (Delichon 

urbica L., Hirundo rustica (L.)) ʪʘ ʽʥʰʽ. ʉʣʽʜ ʚʽʜʤʽʥʠʪʠ, ʱʦ ʚ ʩʢʣʘʜʽ ʘʚʽʬʘʫʥʠ 

ʮʴʦʛʦ ʣʘʥʜʰʘʬʪʫ ʦʩʦʙʣʠʚʦ ʯʽʪʢʦ ʚʠʷʚʣʝʥʽ ʩʝʟʦʥʥʽ ʘʩʧʝʢʪʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʧʪʘʭʽʚ. ʗʢʱʦ ʚʟʠʤʢʫ ʬʦʥʦʚʠʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʦʨʦʥʦʚʠʭ (ʟʦʢʨʝʤʘ ʩʦʨʦʢʫ, 

ʩʦʡʢʫ, ʩʽʨʫ ʚʦʨʦʥʫ), ʚʝʣʠʢʫ ʩʠʥʠʮʶ, ʛʦʨʦʙʮʽʚ, ʪʦ ʚʝʩʥʦʶ ʥʘʡʯʘʩʪʽʰʝ 

ʜʦʚʦʜʠʪʴʩʷ ʙʘʯʠʪʠ ʟʷʙʣʠʢʘ, ʰʧʘʢʘ, ʧʣʠʩʢʫ, ʘ ʚʣʽʪʢʫ ï ʟʦʟʫʣʶ, ʩʦʨʦʢʦʧʫʜʘ-

ʞʫʣʘʥʘ, ʤʽʩʴʢʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʣʘʩʪʽʚʦʢ ʽ ʪ.ʜ. 

ʉʝʨʝʜ ʧʪʘʭʽʚ ʦʢʫʣʴʪʫʨʝʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʚʽʜʢʨʠʪʠʭ ʙʽʦʪʦʧʽʚ ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʯʠʨʢʠ (Anas geurgedula L.), ʦʜʫʜ (Upopa epops L.). 

ʊʝʨʽʦʬʘʫʥʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʣʘʥʜʰʘʬʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ɼʦ ʩʩʘʚʮʽʚ ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ ʜʦʩʠʪʴ ʚʠʩʦʢʘ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʢʨʽʪ (Talpa europaea L.), ʙʫʨʦʟʫʙʢʘ ʟʚʠʯʘʡʥʘ, ʥʽʯʥʠʮʷ ʚʝʣʠʢʘ 

(Myotis miotus Borkh), ʪʭʽʨ ʣʽʩʦʚʠʡ (Mustela putorius L.), ʣʘʩʢʘ (Mustela nivalis 

L.), ʣʠʩʠʮʷ, ʟʘʷʮʴ-ʨʫʩʘʢ (Lepus europaeus Pall), ʧʘʮʶʢ ʩʽʨʠʡ (Rattus norvegius 

Borkh), ʤʠʰʢʘ ʭʘʪʥʷ (Mus musculus (L.)), ʤʠʰʘ ʧʦʣʴʦʚʘ (Apodemus agraricus 

Pall), ʤʠʰʘ ʞʦʚʪʦʛʦʨʣʘ (Apodemus flavicollis L.), ʧʦʣʽʚʢʘ ʟʚʠʯʘʡʥʘ. 

ɿʥʘʯʥʫ ʢʦʨʠʩʪʴ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʧʨʠʥʦʩʷʪʴ ʟʝʤʣʝʨʠʡʢʠ ʪʘ 

ʨʫʢʦʢʨʠʣʽ. 

ʌʘʫʥʘ ʣʘʥʜʰʘʬʪʫ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ï 12,9 ʪʠʩ.ʛʘ ʤʘʻ ʯʠʤʘʣʦ 

ʩʧʽʣʴʥʦʛʦ ʟ ʬʘʫʥʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʘʣʝ ʟʘʛʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʶ ʪʠʧʦʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʢʨʠʪʠʭ ʝʢʩʧʦʟʠʮʽʡ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ 

ʦʢʫʣʴʪʫʨʝʥʦʤʫ ʣʘʥʜʰʘʬʪʽ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ʏʠʩʝʣʴʥʽʩʪʴ ʩʠʥʘʥʪʨʦʧʥʠʭ ʚʠʜʽʚ 

ʧʦʤʽʪʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ. ʆʩʥʦʚʥʝ ʷʜʨʦ ʬʘʫʥʠ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ ñʉʠʥʝʚʠʨò ʩʪʘʥʦʚʣʷʪʴ ʩʫʪʦ ʙʦʨʝʘʣʴʥʽ ʚʠʜʠ. ʂʨʽʤ ʪʦʛʦ, ʪʫʪ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʠʤʘʣʦ ʚʠʜʽʚ ï ʝʚʨʠʙʽʦʥʪʽʚ, ʚʣʘʩʪʠʚʠʭ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤ 

ʧʨʠʨʦʜʥʠʤ ʫʛʨʫʧʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʪʚʘʨʠʥ ʟʚôʷʟʘʥʠʭ ʟ ʩʘʜʘʤʠ, ʛʘʷʤʠ ʪʘ ʽʥʰʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʭʨʝʙʝʪʥʠʭ, ʣʘʥʜʰʘʬʪ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʟʘʡʤʘʻ 

ʜʨʫʛʝ ʤʽʩʮʝ ʧʽʩʣʷ ʣʘʥʜʰʘʬʪʫ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ  ʪʠʧʦʚʠʤʠ ʭʦʯ ʥʝ ʯʠʩʝʣʴʥʠʤ ʻ 
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ʪʨʠʪʦʥ ʢʘʨʧʘʪʩʴʢʠʡ ʪʘ ʛʨʝʙʽʥʯʘʩʪʠʡ, ʩʘʣʘʤʘʥʜʨʘ ʧʣʷʤʠʩʪʘ, ʢʫʤʢʘ ʞʦʚʪʦʯʝʨʝʚʘ, 

ʢʚʘʢʰʘ, ʞʘʙʘ ʪʨʘʚôʷʥʘ ʪʘ ʧʨʫʜʢʘ, ʨʦʧʫʭʘ ʟʚʠʯʘʡʥʘ; ʷʱʽʨʢʘ ʧʨʫʜʢʘ, 

ʚʝʨʝʪʽʣʴʥʠʮʷ,  ʚʫʞ ʟʚʠʯʘʡʥʠʡ; ʛʦʣʫʙ-ʩʠʥʷʢ (Columba oenas L.), ʷʩʪʨʫʙʠ ʤʘʣʠʡ 

ʪʘ ʚʝʣʠʢʠʡ  (Accipiter nisus L., A. Gentilis L.), ʢʘʥʶʢ ʟʚʠʯʘʡʥʠʡ (Buteo buteo 

(L.)), ʦʩʦʾʜ (Pernis apivorus L.), ʩʦʚʘ ʩʽʨʘ (Strix aluco L.), ʜʷʪʣʠ (Picoides), ʩʦʡʢʘ, 

ʢʦʩʪʦʛʨʠʟ, ʟʷʙʣʠʢ, ʱʝʚʨʠʢ ʣʽʩʦʚʠʡ, ʧʣʠʩʢʘ, ʩʠʥʠʮʷ ʚʝʣʠʢʘ, ʛʦʨʠʭʚʽʩʪʢʘ 

ʟʚʠʯʘʡʥʘ (Phoenicurus  phoenicurus L.), ʦʣʷʧʢʘ; ʢʨʽʪ, ʾʞʘʢ (Erinaceus europaeus 

L.), ʙʫʨʦʟʫʙʢʘ ʟʚʠʯʘʡʥʘ, ʢʽʪ ʣʽʩʦʚʠʡ (Felis silvestris Schreb), ʢʫʥʠʮʷ (Martes 

mastes L.), ʩʚʠʥʷ ʜʠʢʘ (Sus scrofa L.), ʢʦʟʫʣʷ ʻʚʨʦʧʝʡʩʴʢʘ (Capreolus capreolus 

L.),  ʦʣʝʥʴ ʢʘʨʧʘʪʩʴʢʠʡ, ʚʝʜʤʽʜʴ ʙʫʨʠʡ, ʚʦʚʯʦʢ ʩʽʨʠʡ (Glis glis L.), ʙʽʣʢʘ,  ʤʠʰʘ 

ʞʦʚʪʦʛʦʨʣʘ, ʧʦʣʽʚʢʘ ʧʽʜʟʝʤʥʘ ʪʘ ʣʽʩʦʚʘ (Microtus subterraneus Selys ï Longs). 

ʇʨʦ ʜʦʤʽʥʫʶʯʽ ʚʠʜʠ ʮʴʦʛʦ ʣʘʥʜʰʘʬʪʫ ʧʦʪʨʽʙʥʦ ʛʦʚʦʨʠʪʠ ʥʝ ʚ ʟʘʛʘʣʽ, ʘʣʝ 

ʣʠʰʝ ʚ ʨʦʟʨʽʟʽ ʩʝʟʦʥʥʠʭ ʘʩʧʝʢʪʽʚ, ʙʦ ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʬʘʫʥʠ ʽʩʪʦʪʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʧʝʨʽʦʜʘʭ ʨʦʢʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʦʥʷʪʪʷ ñʜʦʤʽʥʫʶʯʠʡ ʚʠʜò ʻ 

ʚʽʜʥʦʩʥʠʤ. ɺʟʠʤʢʫ ʯʠʩʝʣʴʥʦ ʧʝʨʝʚʘʞʘʶʪʴ: ʟ ʧʪʘʭʽʚ ï ʜʷʪʝʣ ʚʝʣʠʢʠʡ ʩʪʨʦʢʘʪʠʡ, 

ʩʦʡʢʘ, ʩʠʥʠʮʷ ʚʝʣʠʢʘ; ʽʟ ʩʩʘʚʮʽʚ ï ʙʫʨʦʟʫʙʢʘ ʟʚʠʯʘʡʥʘ, ʟʘʻʮʴ-ʨʫʩʘʢ, ʧʦʣʽʚʢʘ 

ʣʽʩʦʚʘ, ʤʠʰʘ ʞʦʚʪʦʛʦʨʣʘ, ʣʠʩʠʮʷ, ʢʦʩʫʣʷ ʻʚʨʦʧʝʡʩʴʢʘ, ʦʣʝʥʴ ʢʘʨʧʘʪʩʴʢʠʡ; 

ʚʝʩʥʦʶ, ʢʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ ï ʟʷʙʣʠʢ, ʱʝʚʨʠʢ ʣʽʩʦʚʠʡ, ʜʨʽʟʜ ʩʧʽʚʫʯʠʡ (Turbus 

ericetorum Tuzt), ʢʨʽʪ, ʧʦʣʽʚʢʘ ʧʽʜʟʝʤʥʘ; ʚʣʽʪʢʫ ï ʢʨʽʤ ʫʩʽʭ ʧʦʧʝʨʝʜʥʽʭ, - ʪʨʠʪʦʥ 

ʢʘʨʧʘʪʩʴʢʠʡ, ʢʫʤʢʘ ʞʦʚʪʦʯʝʨʝʚʘ, ʞʘʙʘ ʪʨʘʚôʷʥʘ, ʷʱʽʨʢʘ ʧʨʫʜʢʘ, ʟʦʟʫʣʷ, ʧʣʠʩʢʘ 

ʙʽʣʘ (Motacilla alba L.), ʚʝʯʽʨʥʠʮʷ ʨʫʜʘ (Nyctalus noctula Shcreb.), ʚʝʜʤʽʜʴ 

ʙʫʨʠʡ, ʚʦʚʢ, ʣʠʩʠʮʷ ï ʭʦʯʘ ʮʽ ʚʠʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʨʫʛʣʠʡ ʨʽʢ. ɺ ʚʦʩʝʥʠ ʬʘʫʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤ ʩʢʦʨʦʯʝʥʥʷʤ. 

ʌʘʫʥʘ ʣʘʥʜʰʘʬʪʫ ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ï 18,2 ʪʠʩ.ʛʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʘʣʴʰʠʤ ʧʦʤʽʪʥʠʤ ʟʙʽʜʥʝʥʥʷʤ ʷʢʽʩʥʦʛʦ (ʚʠʜʦʚʦʛʦ) ʩʢʣʘʜʫ, 

ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ ʦʜʥʦʪʠʧʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʽ ʟʥʘʯʥʦ ʩʫʚʦʨʽʰʠʤʠ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʮʴʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʷʩʫ. ʗʣʠʮʝʚʦ-ʷʣʠʥʦʚʽ ʣʽʩʠ 

ʧʦʰʠʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʨʫʙʘʥʽ ʟʘ ʧʦʧʝʨʝʜʥʽ ʜʝʢʽʣʴʢʘ 

ʜʝʩʷʪʠʣʽʪʴ, ʱʦ ʪʘʢʦʞ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʢʣʘʜ ʬʘʫʥʠ ʽ ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ ʦʢʨʝʤʠʭ ʚʠʜʽʚ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʮʴʦʛʦ ʣʘʥʜʰʘʬʪʫ ʭʘʨʘʢʪʝʨʥʽ 



92 

ʯʠ ʤʘʣʦ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʚʣʘʩʪʠʚʠʭ ʜʚʦʤ ʧʦʧʝʨʝʜʥʽʤ. ʇʨʦ ʪʝ ʩʘʤʝ ʪʫʪ ʤʦʞʥʘ 

ʟʫʩʪʨʽʪʠ ʛʨʫʧʫ ʚʠʜʽʚ ʧʨʠʪʘʤʘʥʥʠʭ ʣʠʰʝ ʮʴʦʤʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʷʩʫ. 

ɼʦ ʪʠʧʦʚʠʭ ʭʨʝʙʝʪʥʠʭ ʥʘʣʝʞʘʪʴ: ʪʨʠʪʦʥ ʘʣʴʧʽʡʩʴʢʠʡ, ʷʱʽʨʢʘ 

ʞʠʚʦʨʦʜʷʱʘ, ʛʣʫʭʘʨ, ʨʷʙʯʠʢ (Tetrastes bonasia L.), ʛʦʣʫʙ (Columba), ʜʷʪʝʣ 

ʪʨʠʧʘʣʠʡ (Picoides tridactylus L.), ʛʦʨʽʭʽʚʢʘ ʘʙʦ ʢʝʜʨʽʚʢʘ (Nucifraga caryocatactes 

L.), ʯʠʞ (Spinus spinus L.), ʩʥʽʛʫʨ (Pyrrhula pyrrhula L.), ʰʠʰʢʘʨ ʷʣʠʥʦʚʠʡ, 

ʛʘʾʯʢʘ ʙʫʨʦʛʦʣʦʚʘ (Parus montanus Bald), ʢʦʨʦʣʴʢʠ (Regulus L.), ʟʘʚʠʨʫʰʢʘ 

ʣʽʩʦʚʘ, ʙʫʨʦʟʫʙʢʘ ʘʣʴʧʽʡʩʴʢʘ, ʢʫʪʦʨʘ ʤʘʣʘ (Neomys anomalus Cabr), ʚʝʜʤʽʜʴ 

ʙʫʨʠʡ, ʚʦʚʢ, ʨʠʩʴ (Lynx Lynx L.), ʛʦʨʥʦʩʪʘʡ (Mustela erminea L.), ʢʦʩʫʣʷ 

ʻʚʨʦʧʝʡʩʴʢʘ, ʦʣʝʥʴ ʢʘʨʧʘʪʩʴʢʠʡ, ʩʚʠʥʷ ʜʠʢʘ, ʧʦʣʽʚʢʘ ʣʽʩʦʚʘ. 

ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʚôʷʟʦʢ ʟ ʮʠʤ ʧʨʠʨʦʜʥʠʤ ʙʽʦʪʦʧʦʤ ʥʝ ʚ ʫʩʽʭ 

ʧʝʨʝʣʽʯʝʥʠʭ ʪʚʘʨʠʥ ʦʜʥʘʢʦʚʠʡ, ʜʝʷʢʽ ʚʠʜʠ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʽ ʟʘʩʝʣʷʶʯʠ ʷʣʠʮʝʚʦ-

ʷʣʠʥʦʚʠʡ ʣʘʥʜʰʘʬʪ ʤʦʞʫʪʴ ʪʨʘʧʣʷʪʠʩʷ ʽ ʚʦʥʦ ʪʘʢ ʻ ʽ ʚ ʣʘʥʜʰʘʬʪʽ ʛʽʨʩʴʢʦʛʦ 

ʙʫʢʦʚʦʛʦ ʣʽʩʫ, ʘ ʯʘʩʦʤ ʟʘʭʦʜʷʪʴ ʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʠʱʝ ʩʫʙʘʣʴʧʽʡʩʴʢʠʡ ʧʦʷʩ 

(ʢʨʠʚʦʣʽʩʩʷ, ʩʦʩʥʦʚʦʛʦ ʞʝʨʝʧʫ, ʧʦʣʦʥʠʥʠ). ɹʽʣʴʰʽʩʪʴ ʧʪʘʭʽʚ ʫ ʧʝʨʽʦʜ 

ʛʥʽʟʜʫʚʘʥʥʷ ʦʩʽʜʘʶʪʴ ʷʢ ʚ ʷʣʠʮʝʚʦ-ʷʣʠʥʦʚʦʤʫ ʪʘʢ ʫ ʚ ʙʫʢʦʚʦʤʫ ʧʦʷʩʽ. ʊʘʢʽ ʚʠʜʠ 

ʷʢ ʛʣʫʭʘʨ, ʷʣʠʥʦʚʠʡ ʰʠʰʢʘʨ, ʢʦʨʦʣʴʦʢ, ʙʫʨʦʛʦʣʦʚʘ ʛʘʾʯʢʘ, ʤʘʡʞʝ ʥʝ ʚʽʜʚʽʜʫʶʪʴ 

ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ ʣʘʥʜʰʘʬʪʠ. 

ɻʨʫʧʠ ʚʽʜʢʨʠʪʠʭ ʧʨʦʩʪʦʨʽʚ ʧʨʝʜʩʪʘʚʣʷʶʪʴ: ʙʦʨʠʚʽʪʝʨ ʟʚʠʯʘʡʥʠʡ, ʩʪʨʠʞ 

ʯʦʨʥʠʡ, ʞʘʡʚʦʨʦʥʦʢ ʧʦʣʴʦʚʠʡ (Alauda arvensis L.), ʟʘʷʮʴ-ʨʫʩʘʢ, ʤʠʰʘ ʧʦʣʴʦʚʘ, 

ʙʫʨʦ ʟʫʙʢʘ ʘʣʴʧʽʡʩʴʢʘ, ʧʦʣʽʚʢʘ ʟʚʠʯʘʡʥʘ. ɺ ʪʝʧʣʫ ʧʦʨʫ ʨʦʢʫ ʥʘ ʧʦʣʦʥʠʥʘʭ ʧʘʨʢʫ 

ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʠʥʘʥʪʨʦʧʥʽ ʚʠʜʠ: ʧʣʠʩʢʘ, ʣʘʩʪʽʚʢʘ ʤʽʩʴʢʘ ʽ ʩʽʣʴʩʴʢʘ, ʧʘʮʶʢ 

ʩʽʨʠʡ  ʪʘ ʚʠʜʠ ʝʚʨʠʙʽʦʥʪʠ: ʢʨʫʢ, ʚʦʨʦʥʘ ʩʽʨʘ, ʣʘʩʢʘ, ʚʦʚʢ, ʣʠʩʠʮʷ. 

ʌʘʫʥʘ ʣʘʥʜʰʘʬʪʫ ʛʽʨʩʴʢʦʛʦ ʢʨʠʚʦʣʽʩʩʷ  ʪʘ ʧʦʣʦʥʠʥ ï 9,3 ʪʠʩ.ʛʘ ʤʘʻ 

ʜʫʞʝ ʙʽʜʥʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʱʦ ʟʚôʷʟʘʥʝ ʟ ʩʫʚʦʨʽʩʪʶ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ 

ʚʟʘʛʘʣʽ, ʘ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʯʘʩ ʟʦʢʨʝʤʘ. ʎʝʡ ʩʚʦʻʨʽʜʥʠʡ ʣʘʥʜʰʘʬʪ 

ʩʫʙʘʣʴʧʽʡʩʴʢʦʛʦ ʧʦʷʩʫ, ʫʪʚʦʨʝʥʠʡ ʛʽʨʩʴʢʦʶ ʩʦʩʥʦʶ (ʞʝʨʝʧʦʤ), ʟʝʣʝʥʦʶ 

ʚʽʣʴʭʦʶ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʰʠʥʠ ʂʘʤôʷʥʢʘ, ʆʟʽʨʥʘ, ʉʪʨʠʤʙʘ, ɼʘʨʚʘʡʢʘ, ʂʨʘʩʥʘ, 

ʅʝʛʨʦʚʝʮʴ. 
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ɼʦ ʩʢʣʘʜʫ ʬʘʫʥʠ ʜʘʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʚʭʦʜʷʪʴ ʪʘʢʽ ʚʠʜʠ, ʷʢ: ʷʩʪʨʫʙʠ 

ʚʝʣʠʢʠʡ ʽ ʤʘʣʠʡ, ʙʝʨʢʫʪ (Accipiter chrysaetos L.), ʧʫʛʘʯ (Bubo bubo L.), ʚʽʚʩʷʥʢʘ 

ʟʚʠʯʘʡʥʘ, ʢʨʽʤ ʪʠʭ ʷʢʽ ʦʧʠʩʘʥʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʣʘʥʜʰʘʬʪʽ, ʦʜʥʘʢ ʜʝʷʢʽ ʟ ʥʠʭ 

ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ, ʷʢ ʚ ʷʣʠʮʝʚʦ-ʷʣʠʥʦʚʦʤʫ ʪʘʢ ʚ ʛʽʨʩʴʢʦʤʫ ʢʨʠʚʦʣʽʩʩʽ.  

ɼʦ ʥʘʡʪʠʧʦʚʽʰʠʭ ñʝʥʜʝʤʽʯʥʠʭò ʪʚʘʨʠʥ  ʤʦʞʥʘ ʣʠʰʝ ʚʽʜʥʝʩʪʠ ʩʥʽʛʦʚʫ 

ʧʦʣʽʚʢʫ ʥʝʨʦʟʨʠʚʥʦ ʝʢʦʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʫ ʟ ʮʠʤ ʙʽʦʪʦʧʦʤ. ʎʝʡ ʚʠʜ ʥʽʢʦʣʠ ʥʝ 

ʩʧʫʩʢʘʻʪʴʩʷ ʚ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʣʽʩʦʚʽ ʣʘʥʜʰʘʬʪʠ ʽ ʤʘʡʞʝ ʥʝ ʟʘʭʦʜʠʪʴ ʥʘ 

ʧʦʣʦʥʠʥʠ. ʊʚʘʨʠʥʥʠʡ ʩʚʽʪ ʢʨʠʚʦʣʽʩʩʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʾʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʨʠʩʘʤʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʪʫʪ ʞʠʚʫʪʴ ʧʦʨʫʯ ʪʚʘʨʠʥʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʪʠʧʦʚʽ ʜʣʷ ʧʘʨʢʫ ʚʠʩʦʢʦʩʪʦʚʙʫʨʥʦʛʦ ʙʫʢʦʚʦʛʦ ʣʽʩʫ, ʘ ʟ ʜʨʫʛʦʛʦ ï ʜʣʷ 

ʩʫʙʘʣʴʧʽʡʩʴʢʠʭ ʣʫʢ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʣʦʥʠʥʘʤʠ. ɼʦ ʧʝʨʰʠʭ ʥʘʣʝʞʘʪʴ ʛʣʫʭʘʨ, 

ʷʩʪʨʫʙʠ ʚʝʣʠʢʠʡ ʽ ʤʘʣʠʡ, ʢʘʥʶʢ ʟʚʠʯʘʡʥʠʡ, ʩʦʚʘ ʩʽʨʘ, ʟʦʟʫʣʷ, ʜʷʪʝʣ ʚʝʣʠʢʠʡ 

ʩʪʨʦʢʘʪʠʡ, ʛʦʨʽʭʽʚʢʘ, ʯʠʞ, ʩʥʽʛʫʨ, ʰʠʰʢʘʨ ʷʣʠʥʦʚʠʡ, ʜʨʽʟʜ ʩʧʽʚʫʯʠʡ, ʚʦʚʯʢʠ ʟ 

ʨʦʜʠʥʠ ʩʦʥʝʚʽ (Gliridae), ʤʠʰʘ ʞʦʚʪʦʨʦʪʘ, ʧʦʣʽʚʢʘ ʟʚʠʯʘʡʥʘ ʽ ʧʽʜʟʝʤʥʘ, ʚʝʜʤʽʜʴ 

ʙʫʨʠʡ, ʨʠʩʴ, ʩʚʠʥʷ ʜʠʢʘ, ʦʣʝʥʴ ʢʘʨʧʘʪʩʴʢʠʡ, ʢʦʩʫʣʷ ʻʚʨʦʧʝʡʩʴʢʘ; ʜʦ ʜʨʫʛʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʙʦʨʠʚʽʪʝʨ ʟʚʠʯʘʡʥʠʡ, ʩʪʨʠʞ ʯʦʨʥʠʡ  (Apus apus L.), ʢʨʫʢ (Corvus 

corax L.), ʢʘʤʽʥʢʘ ʟʚʠʯʘʡʥʘ (Oenathe oenathe L.) ʪʘ ʜʝʷʢʽ ʽʥʰʽ. ʋʩʽ ʟʘʟʥʘʯʝʥʽ 

ʪʚʘʨʠʥʠ ʩʪʘʥʦʚʣʷʪʴ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʘʩʧʝʢʪ ʬʘʫʥʠ. ɺ ʚʦʩʝʥʠ ʽ ʚʟʠʤʢʫ ʢʨʠʚʦʣʽʩʩʷ 

ʚʢʨʠʪʝ ʪʦʚʩʪʠʤ ʰʘʨʦʤ ʩʥʽʛʫ ʽ ʬʘʢʪʠʯʥʦ ñʥʽʤʝò ʫ ʬʘʫʥʽʩʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. 

ɺʠʩʥʦʚʦʢ. ɼʦ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʚʽʜʥʦʩʷʪʴ ʡʦʛʦ ʨʦʟʤʘʾʪʪʷ ʪʘ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ï ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʦʨʦʤ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʧʝʚʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʘʙʽʦʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʧʦ ʚʝʨʪʠʢʘʣʴʥʽʡ ʟʦʥʘʣʴʥʦʩʪʽ ʤʘʡʞʝ ʥʝ ʧʦʤʽʪʥʦ, ʷʢʱʦ ʥʝ ʚʨʘʭʫʚʘʪʠ 

ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 
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ʈʆʉʃʀʅʅɯʉʊʔ ʋʂʈɸɰʅʀ ɺ ʇʆʃʆʅɯ ʂʃɯʄɸʊʋ: 

ɹʆʈʆʊʔɹɸ ɿɸ ɺʀɾʀɺɸʅʅʗ ɿ ʅɽʇʈʆɻʅʆɿʆɺɸʅʀʄ ʌɯʅɸʃʆʄ 

 

ɯʣʴʯʝʥʢʦ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʌʝʜʦʩʻʻʚʘ ʅʘʪʘʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʂʫʨʯʽʡ ɹʦʛʜʘʥ ʆʣʝʢʩʽʡʦʚʠʯ 

ɯʨʧʽʥʩʴʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞ, 

ʚʫʣ. ɻʘʛʘʨʽʥʘ 9, 08200  

ʤ. ɯʨʧʽʥʴ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɺʩʪʫʧ. ɸʚʩʪʨʘʣʽʡʩʴʢʘ ʢʦʤʽʩʽʷ ʟ ʤʘʡʙʫʪʥʴʦʛʦ ʣʶʜʩʪʚʘ (Commission for the 

Human Future, www.humansforsurvival.org) ʦʧʫʙʣʽʢʫʚʘʣʘ ʜʦʧʦʚʽʜʴ, ʚ ʷʢʽʡ 

ʝʢʩʧʝʨʪʠ ʚʠʜʽʣʠʣʠ 10 ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʟʘʛʨʦʟ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʣʶʜʝʡ ʷʢ ʚʠʜʫ ï 

ʮʝ: 

1) ʟʤʝʥʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʛʣʦʙʘʣʴʥʘ ʢʨʠʟʘ 

ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʚʦʜʽ; 

2) ʢʦʣʘʧʩ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʞʠʪʪʷ, ʪʘ ʤʘʩʦʚʝ ʚʠʤʠʨʘʥʥʷ 

ʚʠʜʽʚ; 

3) ʟʨʦʩʪʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʧʦʪʨʝʙʠ ʷʢʠʭ ʧʝʨʝʚʠʱʫʶʪʴ ʥʘʷʚʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ɿʝʤʣʽ; 

4) ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʦʜʠ ʪʘ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ɿʝʤʣʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʶ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ; 

5) ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʩʠʩʪʝʤʠ ɿʝʤʣʽ ʪʘ ʚʩʴʦʛʦ ʞʠʪʪʷ ʭʽʤʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ; 

6) ʧʽʜʚʠʱʝʥʥʷ ʥʝʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ; 

7) ʷʜʝʨʥʘ ʟʙʨʦʷ ʪʘ ʽʥʰʘ ʟʙʨʦʷ ʤʘʩʦʚʦʛʦ ʟʥʠʱʝʥʥʷ; 

8) ʧʘʥʜʝʤʽʾ ʥʦʚʠʭ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʣʽʢʫʚʘʥʥʶ ʟʘʭʚʦʨʶʚʘʥʴ; 

9) ʧʦʷʚʘ ʧʦʪʫʞʥʠʭ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

10) ʥʘʮʽʦʥʘʣʴʥʘ ʪʘ ʛʣʦʙʘʣʴʥʘ ʥʝʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ ʪʘ ʧʨʠʡʤʘʪʠ 

ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʜʦ ʮʠʭ ʨʠʟʠʢʽʚ. 
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ɺ ʮʽʡ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʧʫʥʢʪ. ɻʝʦʛʨʘʬʽʯʥʘ ʟʦʥʘ ʋʢʨʘʾʥʠ 

ʟʥʘʭʦʜʠʪʴʩʷ (ʧʦʢʠ ʱʦ!) ʫ ʟʘʜʦʚʽʣʴʥʽʡ ʟʦʥʽ ʧʣʘʥʝʪʠ ɿʝʤʣʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʝʨʰʦʯʝʨʛʦʚʽ ʟʘʩʦʙʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʩʬʝʨʠ. ʇʨʦʪʝ 

ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʠʡ ʧʝʨʽʦʜ ʚʽʜʥʦʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʝʨʝʡʰʦʚ ʫ 

ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ: ʚʽʜʙʫʣʘʩʴ ʛʣʦʙʘʣʴʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʧʣʘʥʝʪʠ ɿʝʤʣʷ. ʊʝʨʤʽʥ 

çɿʤʽʥʘ ʢʣʽʤʘʪʫè ʦʟʥʘʯʘʻ ʟʤʽʥʫ ʢʣʽʤʘʪʫ, ʷʢʘ ʧʨʷʤʦ ʘʙʦ ʧʦʙʽʯʥʦ ʦʙʫʤʦʚʣʝʥʘ 

ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʚ ʩʢʣʘʜʽ ʛʣʦʙʘʣʴʥʦʾ ʘʪʤʦʩʬʝʨʠ ʽ 

ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʽ ʢʦʣʠʚʘʥʥʷ ʢʣʽʤʘʪʫ, ʢʦʪʨʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʧʦʨʽʚʥʷʣʴʥʠʭ ʧʝʨʽʦʜʽʚ ʯʘʩʫ (UNFCCC, 1992). ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ 30-ʨʽʯʥʠʡ ʧʝʨʽʦʜ (ʚʠʟʥʘʯʝʥʠʡ 

ʥʘ 2017 ʨʽʢ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʦʩʪʘʥʥʽ ʪʝʤʧʠ ʧʦʪʝʧʣʽʥʥʷ ʪʨʠʚʘʪʠʤʫʪʴ ʽ ʥʘʜʘʣʽ 

(IPCC, 2018). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʧʦʪʨʽʙʥʦ ʨʦʟʫʤʽʪʠ ʚʩʽ 

ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ: ʘʪʤʦʩʬʝʨʫ, ʦʢʝʘʥ, ʧʨʦʮʝʩʠ ʥʘʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʢʨʽʦʩʬʝʨʫ 

ʪʘ ʙʽʦʩʬʝʨʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʪʘ ʦʢʝʘʥʫ, ʦʧʘʜʽʚ ʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ 

ʘʪʤʦʩʬʝʨʽ (IPCC 2001; Weber 2010). 

ʄʝʪʘ. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʢʣʽʤʘʪʫ, ʷʢ ʧʣʘʥʝʪʘʨʥʦʛʦ ʪʘʢ ʽ ʟʦʥʘʣʴʥʦʛʦ ʷʚʠʱʘ, 

ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʙʽʦʪʫ ʋʢʨʘʾʥʠ ʚ ʯʘʩʪʠʥʽ ʬʣʦʨʠ ʋʢʨʘʾʥʠ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʙʘʟʦʚʽ 

ʟʥʘʥʥʷ ʨʷʜʫ ʥʘʫʢʦʚʠʭ ʽ ʩʫʩʧʽʣʴʥʠʭ ʛʘʣʫʟʷʭ ʪʘ ʙʫʪʠ ʚ ʢʫʨʩʽ ʪʦʛʦ, ʷʢ ʮʽ ʛʘʣʫʟʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. ʄʠ ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ ʥʘʫʢʦʚʽ ʧʨʦʮʝʩʠ, ʱʦ ʜʽʶʪʴ ʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʚʽʪʽ, ʷʢ ʣʶʜʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʨʫʰʫʻ ʮʽ ʧʨʦʮʝʩʠ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢ ʟʤʽʥʠ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʚʧʣʠʥʫʪʴ ʥʘ, ʟʜʘʚʘʣʦʩʷ ʙ, ʥʝ 

ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʝʨʰʽʡ ʩʚʽʪʦʚʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʫ ɾʝʥʝʚʽ 1979 ʨ.) ʩʚʽʪʦʚʘ ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʦʜʥʦʟʥʘʯʥʦ ʧʦʛʦʜʠʣʘʩʴ, ʱʦ 

ʪʨʠʚʦʞʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʟʤʽʥʽ ʢʣʽʤʘʪʫ ʚʠʤʘʛʘʶʪʴ ʪʝʨʤʽʥʦʚʠʭ ʜʽʡ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʪʘʢʽ ʟʘʩʪʝʨʝʞʝʥʥʷ ʦʧʨʠʣʶʜʥʝʥʽ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ 1992 ʨʦʢʫ, ʚ ʂʽʦʪʩʴʢʦʤʫ 

ʧʨʦʪʦʢʦʣʽ 1997 ʨʦʢʫ ʪʘ ʇʘʨʠʟʴʢʽʡ ʫʛʦʜʽ 2015 ʨʦʢʫ, ʘ ʪʘʢʦʞ ʚ ʜʝʩʷʪʢʘʭ ʽʥʰʠʭ 

ʛʣʦʙʘʣʴʥʠʭ ʘʩʘʤʙʣʝʡ (Ripple et al. 2017). ʊʠʤ ʥʝ ʤʝʥʰʝ, ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʚʩʝ ʱʝ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʶʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʠʣʝʥʥʷ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʣʽʤʘʪ ɿʝʤʣʽ. ɸ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʝʣʠʯʝʟʥʝ ʟʙʽʣʴʰʝʥʥʷ 



96 

ʤʘʩʰʪʘʙʽʚ ʟʫʩʠʣʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʰʦʾ ʙʽʦʩʬʝʨʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʥʝʟʣʽʯʝʥʥʠʭ ʩʪʨʘʞʜʘʥʴ ʯʝʨʝʟ ʢʣʽʤʘʪʠʯʥʫ ʢʨʠʟʫ (IPCC 2018). 

ʇʨʦʙʣʝʤʘ ʥʘʩʪʽʣʴʢʠ ʩʝʨʡʦʟʥʘ, ʱʦ ʙʽʣʴʰʝ 15000 ʚʯʝʥʠʭ ʽ ʩʫʩʧʽʣʴʥʠʭ ʜʽʷʯʽʚ 

ʧʽʜʧʠʩʘʣʠʩʴ ʧʽʜ ʩʪʘʪʪʝʶ ñWorld Scientistsô Warning of a Climate Emergencyò (at 

https://scientistswarning.forestry.oregonstate.edu). 

ʇʦʢʠ ʱʦ ʙʝʟ ʫʩʧʽʭʫ ʩʚʽʪʦʚʘ ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʰʫʢʘʻ ʦʟʥʘʢʠ ʞʠʪʪʷ ʷʢ ʚ 

ʥʘʰʽʡ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʛʘʣʘʢʪʠʢʘʭ. ʇʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʰʘ ʧʣʘʥʝʪʘ ʻ ʻʜʠʥʦ 

ʚʽʜʦʤʦʶ, ʢʦʪʨʘ ʤʘʻ ʙʽʦʩʬʝʨʫ ʟ ʥʝʤʠʩʣʠʤʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ ʞʠʪʪʷ. ʊʦʤʫ 

ʧʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʪʠ ʋʢʨʘʾʥʠ ʩʪʘʻ ʪʘʢʦʞ ʥʘʨʽʞʥʠʤ ʢʘʤʝʥʝʤ ʤʘʡʙʫʪʥʴʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʷʢ ʜʝʨʞʘʚʠ ʚ ʤʝʞʘʭ ʪʝʧʝʨʽʰʥʽʭ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʄʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʋʢʨʘʾʥʠ ʜʣʷ ʾʞʽ, ʦʜʷʛʫ, ʞʠʪʣʘ, ʣʽʢʽʚ, 

ʧʘʣʠʚʘ ʪʦʱʦ. ʈʦʩʣʠʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʝʥʝʨʛʽʶ ʉʦʥʮʷ ʥʘ ʭʘʨʯʦʚʫ ʝʥʝʨʛʽʶ, ʷʢʫ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʩʣʠʥʥʘ ʽ ʪʚʘʨʠʥʥʘ ʙʽʦʪʠ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʫʢʫʚʘʪʠ 

ʫʤʦʚʠ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʞʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʨʛʘʥʽʟʤʠ. ʅʘʚʤʠʩʥʦ ʯʠ ʥʽ, ʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʨʫʡʥʫʶʯʠ ʯʘʩʦʤ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʪʘ ʝʢʦʩʠʩʪʝʤʠ. 

ʆʜʥʦʯʘʩʥʦ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʪʘʢʦʞ ʟʘʚʜʘʶʪʴ ʰʢʦʜʠ ʝʢʦʩʠʩʪʝʤʘʤ ʪʘ 

ʙʽʦʣʦʛʽʯʥʠʤ ʚʠʜʘʤ, ʦʩʦʙʣʠʚʦ, ʢʦʣʠ ʫʤʦʚʠ ʟʤʽʥʶʶʪʴʩʷ ʟʘʥʘʜʪʦ ʰʚʠʜʢʦ, ʱʦʙ 

ʦʨʛʘʥʽʟʤʠ ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ ʥʠʭ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʚʠʤʠʨʘʥʥʷ ʚʠʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʽ ʰʚʠʜʢʽʩʪʶ ʫ ʨʘʟʠ ʚʠʱʦʶ, ʥʽʞ ʮʝ ʙʫʣʦ ʚ ʥʝʜʘʚʥʽʡ ʽʩʪʦʨʽʾ ʧʣʘʥʝʪʠ. ɿʥʠʢʥʝʥʥʷ 

ʙʽʦʪʠ ʥʝʟʚʦʨʦʪʥʝ: ʢʦʣʠ ʚʠʜ ʚʠʤʠʨʘʻ, ʚʽʥ ʟʥʠʢʘʻ ʥʘʟʘʚʞʜʠ. 

ɺ ʙʽʦʩʬʝʨʽ ɿʝʤʣʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ: ʛʝʥʝʪʠʯʥʝ, 

ʚʠʜʦʚʝ ʪʘ ʝʢʦʩʠʩʪʝʤʥʝ. ɻʝʥʝʪʠʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʘʣʝʣʝʡ ʦʜʥʦʛʦ ʛʝʥʘ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʛʝʥʦʬʦʥʜʽ ʚʠʜʫ. ʗʢʱʦ ʛʝʥʝʪʠʯʥʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʠʜ ʤʦʞʝ ʥʝ ʤʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ, ʱʦʙ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʽʥʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʣʽʤʘʪ ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ 

ʧʨʦʪʷʛʦʤ ʩʚʦʻʾ ʽʩʪʦʨʽʾ ʽʤʦʚʽʨʥʦ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ ʥʘʙʘʛʘʪʦ ʩʧʝʢʦʪʥʽʰʦʛʦ ʜʦ 

ʥʘʙʘʛʘʪʦ ʭʦʣʦʜʥʽʰʦʛʦ, ʥʽʞ ʩʴʦʛʦʜʥʽ. ʗʢʱʦ ʢʣʽʤʘʪ ʥʘʜʪʦ ʨʘʧʪʦʚʦ ʟʤʽʥʶʻʪʴʩʷ, 

ʦʨʛʘʥʽʟʤʠ ʷʢʽ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʦʜʥʦʛʦ ʩʪʘʥʫ ʢʣʽʤʘʪʫ, ʥʝ ʟʤʦʞʫʪʴ 

ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʜʦʩʠʪʴ ʰʚʠʜʢʦ, ʱʦʙ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʽ ʙʫʜʫʪʴ 

ʧʨʠʨʝʯʝʥʽ ʥʘ ʚʠʤʠʨʘʥʥʷ. 
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ɿʘ ʦʩʪʘʥʥʽ 120 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʥʘʜ 70 ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 

ʜʣʷ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ ʧʦʩʫʭ (https://agropolit.com/spetsproekty/790). ɿʘ 

ʽʥʬʦʨʤʘʮʽʻʶ ʛʽʜʨʦʤʝʪʮʝʥʪʨʫ ʋʢʨʘʾʥʠ ʚ 2020 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘʡʙʽʣʴʰʘ ʟʘ 

50 ʨʦʢʽʚ ʧʦʩʫʭʘ (https://procherk.info/news/6-info/85833), ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʚʪʨʘʪʠ 

7 ʤʣʥ ʪʦʥ ʨʘʥʥʽʭ ʽ ʧʽʟʥʽʭ ʟʝʨʥʦʚʠʭ ʪʘ ʩʦʥʷʯʥʠʢʫ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ 

ʦʙʣʘʩʪʷʭ (https://ukraina.ru/exclusive/20200909/1028835597.html). 

ɿʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʧʦʜʘʣʴʰʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʞʠʪʪʷ ʣʶʜʝʡ ʪʘ ʾʭ ʟʜʦʨʦʚ'ʷ. ʋʢʨʘʾʥʘ ʻ ʘʛʨʘʨʥʦʶ ʢʨʘʾʥʦʶ ʟ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʢʣʽʤʘʪʦʤ ʥʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ. ʊʦʤʫ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʧʦʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʤʝʣʴ, ʪʘʢ ʽ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥ ʦʧʪʠʤʘʣʴʥʠʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ 24ęʉ ʽ 

ʚʦʣʦʛʽʩʪʴ 60%. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʥʝʨʽʚʥʦʤʽʨʥʠʭ ʚʠʧʘʜʘʭ 

ʦʧʘʜʽʚ ʥʝʦʜʤʽʥʥʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʪʨʘʪʠ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʨʦʞʘʡʥʦʩʪʽ 

ʥʠʥʽʰʥʽʭ ʩʦʨʪʽʚ, ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ. ʂʫʣʴʪʠʚʦʚʘʥʽ ʥʠʥʽʰʥʽ 

ʩʦʨʪʠ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʫʞʝ ʥʝ ʚ ʟʤʦʟʽ ʧʨʦʪʠʩʪʦʷʪʠ ʷʢ ʧʽʜʚʠʱʝʥʠʤ, ʪʘʢ ʽ 

ʧʦʥʠʞʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʧʨʠ ʷʢʠʭ ʚʦʥʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ, ʽ ʪʦʤʫ ʧʦʩʪʫʧʦʚʦ 

ʙʫʜʫʪʴ ʟʥʠʞʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʠʤʠʨʘʪʠ. ʆʩʴ ʯʦʤʫ ʚʠʱʝ ʥʘʚʝʜʝʥʝ ʤʘʻ 

ʙʫʪʠ ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ. ɸ ʪʦʤʫ ʙʶʜʞʝʪʥʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʣʽʜ ʥʘʧʨʘʚʣʷʪʠ, ʧʝʨʰ ʟʘ ʚʩʝ ʥʘ: 1) ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽ ʨʦʙʦʪʠ ʧʦ 

ʦʪʨʠʤʘʥʥʶ ʨʦʩʣʠʥ ʩʪʽʡʢʠʭ ʜʦ ʧʦʩʫʭʠ, ʤʝʥʰ ʚʠʤʦʛʣʠʚʠʭ ʜʦ ʫʤʦʚ ʞʠʚʣʝʥʥʷ; 2) 

ʦʪʨʠʤʘʥʥʷ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʜʦ ʬʽʪʦʬʪʦʨʠ, ʰʢʽʜʥʠʢʽʚ ʽ ʧʝʩʪʠʮʠʜʽʚ; 3) ʛʝʥʝʪʠʯʥʝ 

ʧʦʣʽʧʰʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ ʜʦ ʜʦʙʦʚʠʭ ʪʘ ʩʝʟʦʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʤʽʥ. 

ɺʠʩʥʦʚʢʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʛʝʥʥʦʽʥʞʝʥʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʝʨʰ ʟʘ ʚʩʝ ʚ ʅɸʅʋ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ, ʬʽʥʘʥʩʫʚʘʣʠʩʴ ʽʟ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ ʽ ʟʘʢʽʥʯʫʚʘʣʠʩʴ ʥʘʧʠʩʘʥʥʷʤ ʧʘʧʝʨʦʚʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʟʚʽʪʽʚ ʚ ɯʥʩʪʠʪʫʪ 

ʽʥʬʦʨʤʘʮʽʾ, ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ: 1) ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʪʨʦʣʴ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʥʘʥʩʽʚ ʽʥʩʪʠʪʫʪʘʤʠ ʽ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʽ ʦʪʨʠʤʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ; 2) ʬʽʥʘʥʩʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʟʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠ ʚʠʨʦʙʥʠʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʉʧʦʜʽʚʘʥʥʷ ʥʘ ʪʝ, ʱʦ ʤʦʞʥʘ ʙʫʜʝ ʟʘʧʦʟʠʯʠʪʠ ʽʤʧʦʨʪʥʽ ʩʦʨʪʠ ʥʝʦʧʨʘʚʜʘʥʽ, 

ʱʦ ʥʝʦʜʤʽʥʥʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʪʨʘʪʠ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʽ ʷʢ ʘʛʨʘʨʥʦʾ ʜʝʨʞʘʚʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

United Nations Framework Convention on Climate Change. New York, 9 May 

1992. Forest Ecology and Management. 352:9ï20. 

IPCC. Climate Change 2001: The scientific basis is the most comprehensive 

and up-to-date scientific assessment of past, present and future climate change. 

IPCC. Global Warming of 1.5ÜC. Intergovernmental panel on climate change. 

Printed october 2018 by the IPCC, Switzerland. 

Ripple W.J., Wolf C., Newsome T.M., Galetti M., Alamgir M., Crist E., 

Mahmoud M.I., Laurance W.F. World scientistsô warning to humanity: A second 

notice. BioScience. 2017. 67:1026ï1028. 

Weber E.U. What shapes perceptions of climate change? WIREs Clim Change. 

2010. P.332ï342. 

  



99 

ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ 6-ɸʃʂʆʂʉʀɿɸʄɯʑɽʅʀʍ  

4-S-ʇʆʍɯɼʅʀʍ ʍɯʅʆʃɯʅʋ 

 

ʂʣʽʤʦʚʘ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ. ʙ. ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

ʄʦʞʘʻʚʘ ʄʘʨʠʥʘ ɯʛʦʨʽʚʥʘ 

ʤʘʛʽʩʪʨ 

ɿʘʧʦʨʽʞʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʠʡ ʩʠʥʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʠʨʦʜʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʯʦʚʠʥ, ʷʢʽ ʙ ʤʽʩʪʠʣʠ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʻʜʥʘʥʥʷ ʤʝʨʢʘʧʪʦʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ ʟ 

ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʎʠʩʪʝʾʥ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʪʨʠ ʨʽʟʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ï ʩʫʣʴʬʛʽʜʨʠʣʴʥʫ, ʘʤʽʥʦʛʨʫʧʫ ʪʘ ʢʘʨʙʦʢʩʠʣʴʥʫ ʛʨʫʧʫ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ. ʉʪʨʫʢʪʫʨʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʮʠʭ ʩʧʦʣʫʢ, ʚʚʝʜʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʫ ʷʢʦʩʪʽ 

ʟʘʤʽʩʥʠʢʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʷʢ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ, ʪʘʢ ʽ ʜʦ ʧʦʩʠʣʝʥʥʷ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʉʫʪʪʻʚʠʤ ʦʙʤʝʞʝʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʟʦʚʘʥʠʭ ʩʧʦʣʫʢ 

ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʾʭ ʪʦʢʩʠʯʥʽʩʪʴ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʠʥʪʝʟʫ ʧʨʦʚʦʜʷʪʴ  ʚʽʨʪʫʘʣʴʥʠʡ ʩʢʨʠʥʽʥʛ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʦʚʠʭ ʭʽʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʢʦʤʙʽʥʘʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʥʠʟʢʠ ʧʨʦʛʨʘʤʥʠʭ ʨʦʟʨʦʙʦʢ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ 

ʤʦʜʝʣʝʡ çʩʪʨʫʢʪʫʨʘ - ʜʽʷè, çʩʪʨʫʢʪʫʨʘ - ʪʦʢʩʠʯʥʽʩʪʴè ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʽʤʦʚʽʨʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʩʧʦʣʫʢ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʇʨʦʚʝʩʪʠ ʚʽʨʪʫʘʣʴʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʷʚʫ ʙʽʦʣʦʛʽʯʥʦʾ 6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣiʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʦ-ʢʣʽʥʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ 

ʪʦʢʩʠʯʥʦʾ ʜʽʾ,  ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʾ ʜʽʾ, ʧʦʢʘʟʥʠʢʽʚ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ) ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʥʦʚʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ ï 6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ, ʷʢʽ ʙʫʣʦ 
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ʩʠʥʪʝʟʦʚʘʥʦ ʥʘ ʢʘʬʝʜʨʽ ʭʽʤʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʟʘʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʽʥʛʫ (PASS-ʧʨʦʛʥʦʟ) ï 

ʥʘ ʧʨʝʜʤʝʪ ʾʭ ʧʦʪʝʥʮʽʡʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʉʪʚʦʨʝʥʦ 

ʢʦʤʙʽʥʘʪʦʨʥʫ ʙʽʙʣʽʦʪʝʢʫ ʜʣʷ ʩʧʦʣʫʢ, ʩʪʨʫʢʪʫʨʠ ʙʽʣʴʰʦʩʪʽ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ 

çʧʨʘʚʠʣʫ ʃʽʧʽʥʩʴʢʽè (ʧʨʘʚʠʣʫ çʧôʷʪʠè), ʱʦ ʚʠʟʥʘʯʘʻ ʢʨʠʪʝʨʽʾ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʤʦʣʝʢʫʣʠ. 

ɯʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʦ ʧʦʨʽʚʥʷʥʥʷ ʚʠʜʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʥʝʟʘʤʽʱʝʥʠʭ 

ʩʧʦʣʫʢ ʟ ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʟʘʤʽʩʥʠʢʫ ʚ 6-ʤʫ ʧʦʣʦʞʝʥʥʽ 

ʭʽʥʦʣʽʥʦʚʦʛʦ ʮʠʢʣʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʽ ʧʨʦʛʥʦʟʫ ʫ ʧʨʦʛʨʘʤʽ PASS ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʚʠʜʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʷʢʽ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʇʨʦʛʥʦʟ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ 

ɺʠʜ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ 
ʂʽʣʴʢʽʩʪʴ 

ʩʧʦʣʫʢ 

ʄʝʞʽ ʚʽʨʦʛʽʜʥʦʾ 

ʥʘʷʚʥʦʩʪʽ ʜʽʾ 

ʄʝʞʽ ʚʽʨʦʛʽʜʥʦʾ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʽʾ 

ʃʽʢʫʚʘʥʥʷ ʽʥʩʫʣʴʪʫ 7 0,328-0,743 0,005-0,034 

ɻʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʘ 11 0,367-0,749 0,005-0,056 

ʃʽʢʫʚʘʥʥʷ ʨʦʟʣʘʜʽʚ 

ʇʊʉʈ 
20 

0,331-0,720

  
0,001-0,003 

ʇʨʦʪʝʢʪʦʨ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ 
11 

0,376-0,743

  
0,038-0,185 

ɸʥʪʠʭʝʣʽʢʦʙʘʢʪʝʨʥʘ 14 0,389-0,662 0,006-0,145 

ʃʽʢʫʚʘʥʥʷ ʛʦʩʪʨʠʭ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʨʦʟʣʘʜʽʚ 

10 0,354-0,571 0,047-0,181 

ʇʨʦʪʠʚʽʨʫʩʥʘ 10 0,433-0,536 0,022-0,076 

ʉʪʠʤʫʣʷʪʦʨ 

ʘʥʛʽʦʛʝʥʝʟʫ 
16 

0,304-0,555

  
0,008-0,039 

ɸʥʪʠʫʨʝʤʽʯʥʘ 6 
0,355-0,460

  
0,008-0,023 

ʎʠʪʦʧʨʦʪʝʢʪʦʨ 10 0,311-0,392 0,102-0,174 

ɯʥʛʽʙʽʪʦʨ 

ʧʨʦʣʽʣʘʤʽʥʦʧʝʧʪʠʜʘʟʠ 
10 

0,399-0,897

  
0,004-0,030 

ɯʥʛʽʙʽʪʦʨ 

ʪʘʫʨʠʥʜʝʛʽʜʨʦʛʝʥʘʟʠ 
14 

0,308-0,795

  
0,014-0,197 
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ɺʽʨʪʫʘʣʴʥʠʡ ʩʢʨʠʥʽʥʛ ʧʦʢʘʟʘʚ, ʱʦ ʜʘʥʽ ʩʧʦʣʫʢʠ ʚʠʩʪʫʧʘʶʪʴ ʫ ʷʢʦʩʪʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʮʠʪʦʧʨʦʪʝʢʪʦʨʽʚ (ʈʘ=0,311-0,392), ʘ ʦʩʦʙʣʠʚʦ ʷʢ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʠ (ʈʘ=0,376-0,743), ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʫʨʝʤʽʯʥʫ (ʈʘ=0,355-0,460), 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ (ʈʘ=0,389-0,662), ʧʨʦʪʠʚʽʨʫʩʥʫ (ʈʘ=0,433-0,536), 

ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʫ (ʈʘ=0,367-0,749) ʘʢʪʠʚʥʽʩʪʴ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʝʨʤʝʥʪʠ ɺʈʆ. 

ʊʘʢʦʞ ʩʧʦʣʫʢʠ ʧʨʦʷʚʠʣʠ ʩʝʙʝ ʫ ʷʢʦʩʪʽ ʩʪʠʤʫʣʷʪʦʨʽʚ ʬʫʥʢʮʽʡ ʥʠʨʦʢ (ʈʘ=0,304-

0,643) ʪʘ ʘʥʛʽʦʛʝʥʝʟʫ (ʈʘ=0,304-0,555), ʝʬʝʢʪʠʚʥʽ ʫ ʣʽʢʫʚʘʥʥʽ ʽʥʩʫʣʴʪʫ 

(ʈʘ=0,328-0,743) ʪʘ ʛʦʩʪʨʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ (ʈʘ=0,354-0,571). 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ PASS-ʧʨʦʛʥʦʟʫ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʣʫʢ ʧʦʢʘʟʘʚ, ʱʦ ʮʽ 

ʩʧʦʣʫʢʠ ʙʫʜʫʪʴ ʧʨʦʷʚʣʷʪʠ ʚʠʩʦʢʫ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʊʦʤʫ ʙʫʣʦ 

ʜʦʮʽʣʴʥʠʤ ʚʠʚʯʝʥʥʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʤʦʜʝʣʽ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʾ ʙʘʨʙʽʪʫʨʘʪʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. 

ʍʨʦʥʽʯʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʘ 123% ï ɸʣʊ ʪʘ 

41 % ï ɸʩʊ (ʨ<0,05). ʊʘʢʦʞ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʽ 

ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ ɸʩʊ ʽ ɸʣʊ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʟʥʠʞʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʤʙʨʘʥ 

ʛʝʧʘʪʦʮʠʪʽʚ ʧʨʠ ʜʽʾ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʣʫʢ. 

 

ʈʠʩ. 1 ï ɺʧʣʠʚ 6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʙʘʨʙʽʪʫʨʘʪʦʚʽʡ ʽʥʪʦʢʩʠʢʘʮʽʾ 
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ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʝʬʝʢʪ ʧʦʢʘʟʘʣʘ ɓ-(6-ʝʪʦʢʩʠ-2-ʤʝʪʠʣʭʽʥʦʣʽʥ-4-ʽʣʪʽʦ)-

Ŭ-ʦʢʩʠʧʨʦʧʽʦʥʦʚʘ ʢʠʩʣʦʪʠ (ʩʧʦʣʫʢʘ 6). ʇʨʠ ʾʾ ʚʚʝʜʝʥʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʤʝʥʰʝʥʥʷ ɸʣʊ ʥʘ 83,1% ʽ ɸʩʊ ʥʘ 93,7% (ʨ<0,05) (ʨʠʩ.3.2). ʉʠʣʽʙʦʨ ʚʠʷʚʣʷʚ 

ʤʝʥʰ ʚʠʨʘʞʝʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ: ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ï ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ 

14,6%, ɻʈ ʪʘ ɻʈʇ ï ʥʘ 17,0% ʪʘ 18,0% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ 

ʫʰʢʦʜʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ɸʣʊ ʽ ɸʩʊ ʟʤʝʥʰʫʚʘʣʘʩʷ ï ʥʘ 11,68% ʽ 28,8% 

ʚʽʜʧʦʚʽʜʥʦ (ʨ<0,05). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʩʧʦʣʫʢʠ ʟʥʠʞʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʦʢʠʩʥʦʛʦ 

ʩʪʨʝʩʫ, ʧʨʦʷʚʣʷʶʯʠ ʚʠʩʦʢʠʡ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ ʱʦʜʦ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦʛʨʘʤʠ PASS ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʙʽʦʣʦʛʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 6-ʘʣʢʦʢʩʠʟʘʤʽʱʝʥʠʭ 4-S-ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʩʦʢʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘ ʤʦʜʝʣʽ ʙʘʨʙʽʪʫʨʦʚʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʝʯʽʥʢʠ ʚʚʝʜʝʥʥʷ ʥʝʪʦʢʩʠʯʥʠʭ 

ʥʘʪʨʽʻʚʠʭ ʩʦʣʝʡ ʧʦʭʽʜʥʠʭ ɓ-(2-ʤʝʪʠʣʭʽʥʦʣʽʥ-4-ʽʣʪʽʦ)-Ŭ-ʦʢʩʠʧʨʦʧʽʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʫ ʜʦʟʽ 1/50 LD50 (ʝʪʘʣʦʥʠ ʧʦʨʽʚʥʷʥʥʷ - Ŭ-ʪʦʢʦʬʝʨʦʣ, 2,6-ʜʠʪʨʝʪʙʫʪʠʣ-4-

ʤʝʪʠʣʬʝʥʦʣ ʪʘ ʩʠʣʽʙʦʨ) ʥʘʙʣʠʞʘʻ ʜʦ ʥʦʨʤʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ 

ʛʝʧʘʪʦʮʠʪʽʚ. ɺʚʝʜʝʥʥʷ ʚ 6-ʪʝ ʧʦʣʦʞʝʥʥʷ ʭʽʥʦʣʽʥʦʚʦʛʦ ʮʠʢʣʫ ʝʪʦʢʩʠʛʨʫʧʠ - 

ʧʽʜʚʠʱʫʚʘʣʦ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ. 
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ʊʆʂʉʀʏʅɯʉʊʔ 2-ʄɽʊʀʃ(ʌɽʅɯʃ)ɿɸʄɯʑɽʅʀʍ 4-ʊɯʆʍɯʅʆʃɯʅɯɺ 

 

ʂʣʽʤʦʚʘ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʢ. ʙ. ʥ., ʩʪ. ʚʠʢʣʘʜʘʯ 

ʉʘʚʝʣʘ ɯʥʥʘ ɺʽʢʪʦʨʚʥʘ 

ʤʘʛʽʩʪʨ 

ɿʘʧʦʨʽʞʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʭʽʜʥʠʭ ʭʽʥʦʣʽʥʫ ʦʪʨʠʤʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ï ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʪʘ ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘ 

ʪʘʢʦʞ ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʅʘ ʢʘʬʝʜʨʽ ʭʽʤʽʾ ɿʅʋ ʩʠʥʪʝʟʫʶʪʴʩʷ ʥʦʚʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ 

ʤʘʶʪʴ ʫ ʩʚʦʾʡ ʦʩʥʦʚʽ ʥʽʪʨʛʝʥʦʚʤʽʩʥʽ ʛʝʪʝʨʦʮʠʢʣʠ. ɺʽʜʦʤʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʽʟʥʽ ʟʘʤʽʩʥʠʢʠ ʧʦ ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ, 

ʱʦ ʚʧʝʨʰʝ ʩʠʥʪʝʟʦʚʘʥʽ. 

ʇʽʜ ʯʘʩ ʩʠʥʪʝʟʫ ʥʦʚʦʾ ʩʧʦʣʫʢʠ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʾʾ 

ʙʫʜʦʚʠ, ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʘʥʪ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʨʦʷʚ ʪʦʢʩʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʊʘʢʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʯʘʩʥʠʭ ʭʝʤʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʎʽʣʴ ʨʦʙʦʪʠ  ̒ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʨʦʷʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ 2-ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-ʪʽʦʭʽʥʦʣʽʥʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣiʜʞʝʥʥʷ. ʟʘʛʘʣʴʥʦ-ʢʣʽʥʽʯʥʽ (ʚʽʨʪʫʘʣʴʥʠʡ 

ʩʢʨʠʥʽʥʛ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʩʧʦʣʫʢ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʃɼ50) ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ ʚʽʜʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ in silico, ʱʦ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʤʦʜʝʣʝʡ çʩʪʨʫʢʪʫʨʘ - ʜʽʷè, çʩʪʨʫʢʪʫʨʘ - ʪʦʢʩʠʯʥʽʩʪʴè. 

ʊʦʤʫ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʠʥʪʝʟʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚʽʨʪʫʘʣʴʥʠʡ ʩʢʨʠʥʽʥʛ ʥʦʚʠʭ ʭʽʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ 

ʦʩʥʦʚʽ ʥʠʟʢʠ ʧʨʦʛʨʘʤʥʠʭ ʨʦʟʨʦʙʦʢ. 
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ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʨʦʷʚʫ ʪʦʢʩʠʯʥʦʛʦ ʝʬʝʢʪʫ ʥʠʞʯʝ ʫ 

ʩʧʦʣʫʢ, ʷʢʽ ʤʘʶʪʴ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʫʤʠ ʘʪʦʤʥʠʭ ʧʦʣʷʨʠʟʘʮʽʡ 

ʤʦʣʝʢʫʣʠ, ʚʢʣʶʯʘʶʯʠ ʘʪʦʤʠ ɻʽʜʨʦʛʝʥʫ, ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽʚ ʆʢʩʠʛʝʥʫ ʪʘ 

ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ, ʙʽʣʴʰʫ ʣʽʧʦʬʽʣʴʥʽʩʪʴ, ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʤʦʣʝʢʫʣʠ, ʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ ʨʝʬʨʘʢʮʽʾ. ʎʽ ʯʠʥʥʠʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʩʧʦʣʫʢ ʢʨʽʟʴ 

ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʨʽʶʶʯʠ ʟʘʤʽʩʥʠʢʠ ʚ ʢʠʩʣʦʪʘʭ ʽ ʦʩʥʦʚʘʭ, 

ʤʦʞʣʠʚʦ ʢʝʨʫʚʘʪʠ ʩʪʫʧʝʥʝʤ ʾʭ ʽʦʥʽʟʘʮʽʾ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʶ ʽʦʥʽʟʦʚʘʥʠʭ ʬʦʨʤ ʫ 

ʨʦʟʯʠʥʘʭ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʷʚʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʽʥʝʥʥʷ ʧʨʦʥʠʢʘʥʥʷ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʤʙʨʘʥʠ ʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʤʙʨʘʥʘʤʠ ʥʝʡʪʨʘʣʴʥʠʭ ʽ ʽʦʥʽʟʦʚʘʥʠʭ ʤʦʣʝʢʫʣ. 

ɺʽʜʦʤʦ, ʱʦ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʜʦʩʪʘʪʥʴʦ ʩʣʘʙʢʠʤʠ ʢʠʩʣʦʪʘʤʠ ʪʘ 

ʦʩʥʦʚʘʤʠ. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʾʭ ʤʦʣʝʢʫʣʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʦʩʥʦʚʥʦʩʪʽ ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʴʦʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʛʨʫʧʠ ʘʢʨʠʜʠʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʘʥʪʠ ʽʦʥʽʟʘʮʽʾ 

ʮʠʭ ʩʧʦʣʫʢ. ʄʘʢʩʠʤʘʣʴʥʦ ʽʦʥʽʟʦʚʘʥʽ ʧʦʭʽʜʥʽ ʭʽʥʦʣʽʥʫ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ 

ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ 2-

ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-ʪʽʦʭʽʥʦʣʽʥʽʚ ʧʦʟʘʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ GUSAR (ʌʈʅ), TEST (ʉʐɸ) ʪʘ ʥʘ ʜʚʦʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʷʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʥʽ ʩʧʦʣʫʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʨʝʯʦʚʠʥʠ ʥʝ ʚʠʷʚʣʷʶʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʩʪʦʩʦʚʥʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɸʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ DMax Chemistry 

Assistant, ʧʽʜʪʚʝʨʜʠʚ ʟʘʣʝʞʥʽʩʪʴ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ  ʩʧʦʣʫʢ ʚʽʜ ʜʦʚʞʠʥʠ 

ʢʘʨʙʦʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʽ ʩʪʫʧʝʥʶ ʥʘʩʠʯʝʥʦʩʪʽ ʮʠʢʣʫ. 

ʊʦʢʩʠʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʣʫʢ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʚʚʝʜʝʥʥʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʃɼ50 = 105,3ï656,6 ʤʛ/ʢʛ, ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʃɼ50 = 152,9 ï 1176 ʤʛ/ʢʛ, 

ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥ ̔- ʜʦ ʃɼ50 = 1087- 3374  ʤʛ/ʢʛ. 
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ʅʘʡʙʽʣʴʰʘ ʪʦʢʩʠʯʥʽʩʪʴ ʷʢ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ  

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʚʚʝʜʝʥʥʽ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʤʝʪʠʣʦʚʠʭ ʝʩʪʝʨʽʚ S-(2-

(ʤʝʪʠʣ)ʬʝʥʽʣʭʽʥʦʣʽʥ-4-ʽʣ)-L-ʮʠʩʪʝʾʥʫ (ʃɼ50 = 283Ñ23,0, ʃɼ50 = 486Ñ52). ʱʦ 

ʽʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʢʨʘʱʦʶ ʙʽʦʜʦʩʪʫʧʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʠʩʣʦʪʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʣʽʧʦʬʽʣʴʥʦʩʪʽ (ʨʠʩ. 1). ɺʚʝʜʝʥʥʷ ʫ 2-ʛʝ 

ʧʦʣʦʞʝʥʥʷ ʬʝʥʽʣʦʚʦʛʦ ʨʘʜʠʢʘʣʫ ʟʤʝʥʰʫʻ ʪʦʢʩʠʯʥʽʩʪʴ 

 

 

ʈʠʩ. 1 ï ʇʨʦʛʥʦʟʦʚʘʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʣʝʪʘʣʴʥʦʾ 

ʜʦʟʠ (LD 50) 2-ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-ʪʽʦʭʽʥʦʣʽʥʽʚ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣiʜʞʝʥʥʷ ʧʦʰʠpʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧpʦ ʚʠʨʘʞʝʥʽʩʪʴ ʪʦʢʩʠʯʥʦʾ 

ʜʽʾ ʚ ʨʷʜʫ 2-ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-ʪʽʦʭʽʥʦʣʽʥʽʚ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʮʠʪʦʧʨʦʪʝʢʪʦʨʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʢʦʤʧôʶʪʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʠʩʥʦʚʢʠ. ɺʠʟʥʘʯʝʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʽ (ʊʧʣ., logP, logD ʪʘ 

Rf) 2-ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-ʪʽʦʭʽʥʦʣʽʥʽʚ ʪʘ ʨʦʟʨʘʭʦʚʘʥʦ ʜʝʩʢʨʠʧʪʦʨʠ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʫʜʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʩʧʦʣʫʢ. ɺʠʟʥʘʯʝʥʦ, 

ʱʦ ʟʥʘʯʝʥʥʷ ʣʽʧʦʬʽʣʴʥʦʩʪʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ, ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽʚ ʩʠʥʪʝʟʦʚʘʥʠʭ 

ʩʧʦʣʫʢ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʘʚʠʣʫ ʃʽʧʽʥʩʴʢʦʛʦ, ʦʪʞʝ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʧʦʣʫʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʷʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 



106 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ 2-ʤʝʪʠʣ(ʬʝʥʽʣ)ʟʘʤʽʱʝʥʠʭ 4-

ʪʽʦʭʽʥʦʣʽʥʽʚ ʧʦʟʘʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʥʽ ʩʧʦʣʫʢʠ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ʅʘʡʙʽʣʴʰʘ ʪʦʢʩʠʯʥʽʩʪʴ ʷʢ ʧʨʠ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʚʚʝʜʝʥʥʽ ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʤʝʪʠʣʦʚʠʭ ʝʩʪʝʨʽʚ S-(2-(ʤʝʪʠʣ)ʬʝʥʽʣʭʽʥʦʣʽʥ-4-ʽʣ)-L-ʮʠʩʪʝʾʥʫ (LD50 = 283Ñ23,0, 

LD50 = 486Ñ52). ʱʦ ʽʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʢʨʘʱʦʶ ʙʽʦʜʦʩʪʫʧʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʣʽʦʬʽʣʴʥʦʩʪʽ. ɺʚʝʜʝʥʥʷ ʫ 2-ʛʝ 

ʧʦʣʦʞʝʥʥʷ ʬʝʥʽʣʦʚʦʛʦ ʨʘʜʠʢʘʣʫ ʟʤʝʥʰʫʻ ʪʦʢʩʠʯʥʽʩʪʴ. 
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ʋɼʂ: 796. 015.6:616.27 

ɺʃʀʗʅʀɽ ɸʃʃɽʃʔʅʓʍ ɺɸʈʀɸʅʊʆɺ ɻɽʅɸ eNOS ʅɸ ʇʈʆʗɺʃɽʅʀɽ 

ʉʇɽʎʀɸʃʔʅʆʁ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ Cʇʆʈʊʉʄɽʅʆɺ 

ʇʆɼɺʆɼʅʆɻʆ ʇʃɸɺɸʅʀʗ 

 

ʂʫʟʴʤʠʥʘ ʃʶʜʤʠʣʘ ʄʠʭʘʡʣʦʚʥʘ, 

ʢ. ʥ. ʬ. ʚ. ʩ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʀʣʴʠʥ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ, 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌʠʣʠʧʧʦʚ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ, 

ʜ. ʙ. ʥ., ʧʨʦʬʝʩʦʨ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʛʦ  

ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʘ ʋʢʨʘʠʥʳ, ʂʠʝʚ 

ʂʣʠʤʝʥʢʦ ɻʘʥʥʘ ɺʘʣʝʨʠʝʚʥʘ, 

ʢ. ʥ. ʬ. ʚ. ʩ., ʜʦʮʝʥʪ 

ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ 

ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʠ 

ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʨʝʛʫʣʷʮʠʠ [3,4,5], ʪʘʢʞʝ ʚʝʨʦʷʪʝʥ ʚʢʣʘʜ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʝʥʦʚ [1,2]. ʇʨʠ ʟʘʥʷʪʠʷʭ 

ʧʦʜʚʦʜʥʳʤ ʧʣʘʚʘʥʠʝʤ ʚ ʣʘʩʪʘʭ ʥʘ ʩʧʦʨʪʩʤʝʥʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʯʝʪʘʥʥʦʝ 

ʚʣʠʷʥʠʝ ʛʠʧʦʢʩʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ, ʛʠʧʦʢʩʠʠ ʥʘʛʨʫʟʢʠ [6] ʠ 

ʛʠʧʝʨʢʘʧʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ ʩʧʦʨʪʩʤʝʥʦʚ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʧʦʜʚʦʜʥʦʤ ʧʣʘʚʘʥʠʠ 

ʚ ʣʘʩʪʘʭ, ʦʪ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ eNOS 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʫʱʝʩʪʚʣʷʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʫʣʴʩʦʢʩʠʤʝʪʨʠʷ, ʩʧʠʨʦʤʝʪʨʠʷ, ʛʘʟʦʘʥʘʣʠʟ ʠ ʜʨ. ɺʳʜʝʣʷʣʠ ɼʅʂ ʠʟ 
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ʙʫʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ Diatom
TM

 DNA Prep (Biokom). 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʥʘʩʣʝʜʫʶʪʩʷ ʧʦʣʠʛʝʥʥʦ, ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʢʦʤʙʠʥʘʮʠʡ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ eNOS ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦʜʚʦʜʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʣʘʩʪʘʭ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ çʄʽcrosoft Exelè. 

ɺ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʙʩʣʝʜʦʚʘʣʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʡ ʩʧʦʨʪʠʚʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ 

ʚʦʜʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ (ʉɼʖʉʊʐ ɺɺʉ): ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʂɻ, 24ʯʝʣ.), 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʧʦ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʠ ʦʩʥʦʚʥʘʷ (ʆɻ, 34ʯʝʣ.), ʢʦʪʦʨʳʝ 

ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʧʣʳʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʣʘʚʘʪʝʣʴʥʳʝ 

ʜʠʩʪʘʥʮʠʠ: ʩʧʨʠʥʪʝʨʳ - 5ʭ15ʤ, 10ʭ15ʤ, 16ʭ50ʤ, 4ʭ100ʤ, 6ʭ100ʤ, 8ʭ100ʤ, 

16ʭ100ʤ, 32ʭ100ʤ. ɿʘʜʘʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʞʠʤ ʠ ʪʝʤʧ ʧʣʘʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʡ 200 ʠ 50ʤ ʚ ʂɻ ʠ ʕɻ ʙʳʣʠ 

ʨʘʟʣʠʯʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ 

(ʪʘʙʣ.1, 2). 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʡ 200 ʠ 50ʤ ʩʧʦʨʪʩʤʝʥʘʤʠ ʂɻ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʛʝʥʘ eNOS ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʇʨʠʤʝʯʘʥʠʝ.* - ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 

ɼʠʩʪʘʥʮʠ

ʷ, ʤ 
ɻʝʥʦʪʠʧ  ʇʦʣ 

 ɺʨʝʤʷ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ,  ʩ 

    ȹt, ʩ          ʜʦ  

  

      ʧʦʩʣʝ   

 

200ʤ 

ʊ/ʊ 
   ʤ           99,9            95,5      4* 

 

   ʞ         113,0          108,0      5* 

ʊ/ʉ+ʉ/ʉ  
   ʤ         104,0          100,0      4 

   ʞ         113,0          110,0      3 

 50ʤ 

ʊ/ʊ  
   ʤ           20,83            19,16       2* 

   ʞ           23,28            22,05       1* 

ʊ/ʉ+ʉ/ʉ  
   ʤ           21,0            19,9       1 

   ʞ           24,78            23,3       2 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ 200 ʠ 50ʤ ʩʧʦʨʪʩʤʝʥʘʤʠ ʆɻ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʛʝʥʘ eNOS ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ɼʠʩʪʘʥʮʠʷ ɻʝʥʦʪʠʧ  ʇʦʣ 

ɺʨʝʤʷ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ, ʩ 

ʩ ʩ 
 ȹt, ʩ 

          ʜʦ 

  

       ʧʦʩʣʝ   

 

200ʤ 

ʊ/ʊ 
   ʤ          97        85.5   12* 

   ʞ        110      104     6 

ʊ/ʉ+ʉ/ʉ 
   ʤ        106        90   16* 

   ʞ        114      106     8* 

50ʤ 

ʊ/ʊ 
   ʤ          20.5        18.0   2.5* 

   ʞ          23.0        21.5   1.5 

ʊ/ʉ+ʉ/ʉ 
   ʤ          21.0        19.5   1.5 

   ʞ          24.0         22.0   1.7 

ʇʨʠʤʝʯʘʥʠʝ.* - ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 

 

ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʥʘ ʜʠʩʪʘʥʮʠʠ 

200ʤ ʠ ʥʘʣʠʯʠʝʤ ʛʝʥʦʪʠʧʦʚ ʊ/ʊ ʠ ʊ/ʉ + ʉ/ʉ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʕɻ ʠ ʂɻ. ʈʝʟʫʣʴʪʘʪ 

ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ ʫ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʩ ʛʝʥʦʪʠʧʦʤ ʊ/ʊ ʙʳʣ ʣʫʯʰʠʤ, 

ʯʝʤ ʫ ʪʝʭ, ʢʪʦ ʠʤʝʣ ʛʝʥʦʪʠʧ ʊ/ʉ +ʉ/ʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʡ 200 ʠ 50ʤ ʢ ʢʦʥʮʫ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʫʣʫʯʰʠʣʠʩʴ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʥʦ ʚ ʆɻ - ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʊʘʢʞʝ ʧʦʩʣʝ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ 200ʤ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ʚʦʟʨʦʩʣʦ ʚ ʂɻ ʥʘ 3,74%, ʘ ʚ ʆɻ ï ʥʘ 5,21%. ʇʨʠ ʵʪʦʤ ʚ ʆɻ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʏʉʉ ʧʦʩʣʝ ʜʠʩʪʘʥʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʦʟʨʦʩ ʢʠʩʣʦʨʦʜʥʳʡ ʧʫʣʴʩ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʦʚʳʰʝʥʠʠ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʢʠʩʣʦʨʦʜʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ (ʪʘʙʣ.3). 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʳʭʘʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʣʝ ʧʨʦʧʣʳʚʘʥʠʷ 

ʜʠʩʪʘʥʮʠʠ 200ʤ ʙʳʣ ʚʳʰʝ ʝʜʠʥʠʮʳ, ʯʪʦ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʘʢʪʠʚʠʟʘʮʠʶ 

ʘʥʘʵʨʦʙʥʦʛʦ ʧʫʪʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʣʘʢʪʘʪʘ. ɺ ʢʦʥʮʝ 

ʤʘʢʨʦʮʠʢʣʘ, ʦʩʦʙʝʥʥʦ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʆɻ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʙʳʣʘ ʤʝʥʴʰʝʡ. 
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ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʣʦʚʮʦʚ-ʧʦʜʚʦʜʥʠʢʦʚ 

ʂɻ ʠ ʆɻ ʧʦʩʣʝ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ 200ʤ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ  

ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʇʦʢʘʟʘʪʝʣʠ ʇʦʣ 

ʂɻ 

 

ʆɻ 

ʜʦ 

 

ʧʦʩʣʝ ʜʦ  ʧʦʩʣʝ  

ʏʉʉ, ʫʜ/ʤʠʥ
-1
 

 

   ʤ 
   173,50Ñ 

   10,06 

   160,10Ñ 

   11,27* 

   167,46Ñ 

    5,98 

  162,69Ñ 

    4,66* 

 

    ʞ 
   179,36Ñ 

     7,31 

   167,21Ñ 

   19,36* 

   176,09Ñ 

     9,06 

  168,09Ñ 

     8,10* 

ʇʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ,  

ʤʣĿʤʠʥ
-1
ʢʛ

-1 

 

    ʤ 
    41,10Ñ 

     2,42 

   42,58Ñ 

    2,6* 

    40,62Ñ 

     2,43 

    42,72Ñ 

      2,53* 

 

    ʞ 
    36,00Ñ 

     2,04 

    37,41Ñ 

    2,33* 

    36,18Ñ 

      1,99 

    38,08Ñ 

      2,08* 

ʂʠʩʣʦʨʦʜʥʳʡ  

ʧʫʣʴʩ, ʤʣ 

 

    ʤ 

    16,6Ñ  

     0,02 

    18,4Ñ 

    0,027 

      17,2Ñ 

      0,01 

    18,9Ñ 

      0,02 

    ʞ 

10,05Ñ 

0,015 

11,07Ñ 

0,021 

    10,22Ñ 

   0,013       

11,3Ñ 

0,015 

ɼʳʭʘʪʝʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫ.ʝ. 

 

    ʤ 
    1,12Ñ 

     0,05 

   1,05Ñ 

    0,03 

      1,13Ñ 

       0,05 

     1,01Ñ 

      0,03* 

 

    ʞ 
    1,18Ñ 

     0,05 

     1,11Ñ 

     0,06 

      1,2Ñ 

       0,04 

     1,11Ñ 

      0,04 

ɺʳ   ɺʳʜʝʣʝʥʠʝ ʉʆ2, 

 

ʤʣĿʤʠʥ
-1
ʢʛ

-1
 

 

    ʤ 
    45,88Ñ 

     1,06 

     44,75Ñ 

     1,67 

       45,88Ñ 

        1,11 

    43,14Ñ 

      1,56* 

    

    ʞ 
     42,26Ñ 

     1,07 

     41,53Ñ 

      0,86 

      43,40Ñ 

       1,93 

    42,11Ñ 

      1,44 

ʇʨʠʤʝʯʘʥʠʝ *ï ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʥʦʪʠʧʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚï

ʧʦʜʚʦʜʥʠʢʦʚ ʢ ʛʠʧʦʢʩʠʠ ʠ ʛʠʧʝʨʢʘʧʥʠʠ ʦʢʘʟʘʣʘʩʴ ʨʘʟʥʦʡ: ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʊ/ʊ 

ʠ ʊ/ʉ+ʉ/ʉïʛʝʥʦʪʠʧʘʤʠ ʚ ʆɻ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʂɻ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ 

ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʧʦʩʣʝ ʧʨʦʧʣʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʠ 

200ʤ (ʪʘʙʣ.4). 

ʊʘʙʣʠʮʘ 4 

ʇʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ʤʣĿʤʠʥ
1
ʢʛ

-)
 ʧʣʦʚʮʘʤʠ-ʧʦʜʚʦʜʥʠʢʘʤʠ ʂɻ ʠ ʆɻ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦʩʣʝ ʧʨʦʧʣʳʚʘʥʠʷ 200ʤ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʇʨʠʤʝʯʘʥʠʝ. *ï ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 

 

ɿʘ ʧʝʨʠʦʜ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʂɻ ʧʦʚʳʩʠʣʠ ʩʚʦʶ 

ʩʧʦʨʪʠʚʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ 62,5% ʧʣʦʚʮʦʚ, ʚ ʆɻ - 79%. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʢʦʤʙʠʥʘʮʠʡ ʘʣʣʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ eNOS ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʧʦʨʪʠʚʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʦʚ eNOS ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʭʘʨʘʢʪʝʨʦʤ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ ʜʳʭʘʥʠʷ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʢ ʛʠʧʦʢʩʠʠ 

ʥʘʛʨʫʟʢʠ. ɺʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʚ ʧʦʜʚʦʜʥʦʤ ʧʣʘʚʘʥʠʠ ʦʙʣʘʜʘʶʪ ʩʧʦʨʪʩʤʝʥʳ ʩ ʊ/ʉ ʛʝʥʦʪʠʧʦʤ, ʘ ʥʠʟʢʦʡ ï ʩ ʉ/ʉ 

ʛʝʥʦʪʠʧʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʵʪʘʧʝ 

  
  

  
  

  

  
 ɻ
ʝ
ʥ
ʦ
ʪ
ʠ
ʧ

 

  
  

  
  

  
 ʇ
ʦ
ʣ ʂɻ ʆɻ 

  
  

  
  

  

ʜ
ʦ
 
 
 
 
 
 
 
 
 
 
 
ʜ
ʦ

 

  

  

  
  

  
  

  
  

   

  
  

ʧ
ʦ
ʩ
ʣ
ʝ

 

  
  
ȹ

 

  
  

 ʜ
ʦ
 

  

  
  

  
  

ʧ
ʦ
ʩ
ʣ
ʝ
 
 

 

  
  

  
 ȹ

 

 

  ʊ/ʊ 

ʤ 42,80Ñ1

,64 

44,40Ñ1,

81 

1,60Ñ0,3

4 

42,5Ñ1,71 44,73Ñ1

,65 

2,23Ñ0,

15*  

ʞ 37,14Ñ2

,04 

38,84Ñ2,

26 

1,70Ñ0,2

9 

37,0Ñ1,7 38,97Ñ1

,81 

1,97Ñ0,

08* 

ʊ/ʉ +  

ʉ/ʉ 

ʤ 39,40Ñ1

,82 

40,76Ñ1,

93 

1,36Ñ0,1

5 

39,0Ñ1,5 40,99Ñ1

,57 

1,99Ñ0,

07*        

ʞ 34,86Ñ1

,35 

35,99Ñ1,

35 

1,13Ñ0,1

1 

35,20Ñ1,9

2 

37,02Ñ2

,03 

1,82Ñ0,

1 * 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʚʳʰʝʥʠʶ ʩʧʦʨʪʠʚʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ: ʧʨʠʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʜʠʩʪʘʥʮʠʠ 

200 ʤ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʆɻ ʩ ʛʝʥʦʪʠʧʘʤʠ ʊ/ʉ ʠ ʉ/ʉ ʩʦʩʪʘʚʠʣ 15,2%, ʚ ʂɻ - 4,1%. 
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2007. ī 351 ʩ. 

6. ʌʠʣʠʧʧʦʚ ʄ. ʄ, ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʛʠʧʦʢʩʠʠ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʢ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ / 

ʄ. ʄ. ʌʠʣʠʧʧʦʚ, ɼ. ʅ. ɼʘʚʠʜʝʥʢʦ.- ʉʇʙ.-ʂʠʝʚ (ʈʦʩʩʠʷ ïʋʢʨʘʠʥʘ): ɹʇɸ, 2010. - 

260ʩ. 
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ɽʇɸɼʆʃ (ʇʈɽʇɸʈɸʊ ɿ ɺʄɯʉʊʆʄ ʆʄɽɻɸ-3 ʇʆʃɯʅɽʅɸʉʀʏɽʅʀʍ 

ɾʀʈʅʀʍ ʂʀʉʃʆʊ) ɿɸʇʆɹɯɻɸɭ ʈʆɿɺʀʊʂʋ ʆʂʉʀɼɸʊʀɺʅʀʍ 

ʋʈɸɾɽʅʔ ʇɽʏɯʅʂʀ ʇʈʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʄʋ ʎʋʂʈʆɺʆʄʋ 

ɼɯɸɹɽʊɯ 1 ʊʀʇʋ 

 

ʄʘʢʩʠʤʯʫʢ ʆʢʩʘʥʘ ɺʘʩʠʣʽʚʥʘ 

ʂ. ʙ. ʥ., ʩ. ʥ. ʩ., ʩ. ʥ. ʩ. ʚʽʜʜʽʣʫ ʤʦʣʝʢʫʣʷʨʥʦʾ  

ʦʥʢʦʛʝʥʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ  

ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 03143,  

ʤ. ʂʠʾʚ, ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 150 

ʈʦʩʦʭʘʮʴʢʘ ɯʥʥʘ ɺʘʩʠʣʽʚʥʘ 

ʇʨ. ʽʥʞ. ʚʽʜʜʽʣʫ ʤʦʣʝʢʫʣʷʨʥʦʾ  

ʦʥʢʦʛʝʥʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ  

ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 03143,  

ʤ. ʂʠʾʚ, ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 150 

ʐʠʰ ɸʥʞʝʣʘ ʄʠʭʘʡʣʽʚʥʘ 

ʂ. ʙ. ʥ., ʩ. ʥ. ʩ., ʧʨ.ʥ. ʩ. ʚʽʜʜʽʣʫ ʟʘʛʘʣʴʥʦʾ ʪʘ  

ʤʦʣʝʢʫʣʷʨʥʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ  

ɯʥʩʪʠʪʫʪʫ ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ,  

01024, ʤ. ʂʠʾʚ, ʚʫʣ. ʘʢʘʜ. ɹʦʛʦʤʦʣʴʮʷ, 4 

ɾʫʢʦʚʩʴʢʘ ɸʥʥʘ ʉʝʨʛʽʾʚʥʘ 

ʂ. ʤ. ʥ., ʥ. ʩ. ʚʽʜʜʽʣʫ ʟʘʛʘʣʴʥʦʾ ʪʘ  

ʤʦʣʝʢʫʣʷʨʥʦʾ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ  

ɯʥʩʪʠʪʫʪʫ ʬʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ,  

01024, ʤ. ʂʠʾʚ, ʚʫʣ. ʘʢʘʜ. ɹʦʛʦʤʦʣʴʮʷ, 4 

 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʜʽʘʙʝʪʫ I ʪʘ II ʪʠʧʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʣʘʜʘʤʠ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʤʘʡʞʝ ʚʩʽʭ ʦʨʛʘʥʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʝʯʽʥʢʠ. ʇʝʯʽʥʢʘ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʥʦʤʫ 

ʤʝʪʘʙʦʣʽʟʤʽ ʝʥʜʦʛʝʥʥʠʭ (ʣʽʧʽʜʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʪʦʱʦ) ʪʘ ʝʢʟʦʛʝʥʥʽ (ʢʩʝʥʦʙʽʦʪʠʢʠ, 

ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ) ʨʝʯʦʚʠʥ. ʊʦʤʫ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʯʽʥʢʠ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʫʜʴ ʷʢʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʮʽʣʝʡ 

ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ ʧʨʠ ʜʽʘʙʝʪʽ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 



114 

ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʜʽʘʙʝʪʠʯʥʦʾ ʪʨʘʚʤʠ ʻ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʷʢʠʡ ʻ 

ʥʘʩʣʽʜʢʦʤ ʧʦʨʫʰʝʥʥʷ ʧʨʦʦʢʩʠʜʘʥʪʥʦ/ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʙʘʣʘʥʩʫ. ʆʜʥʠʤ ʽʟ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʪʘʢʠʡ ʙʘʣʘʥʩ ʫ ʛʝʧʘʪʦʮʠʪʘʭ, ʻ ʮʠʪʦʭʨʦʤ 

CYP2E1. ʎʝʡ ʙʽʣʦʢ ʻ ʯʣʝʥʦʤ ʩʽʤʝʡʩʪʚʘ ʮʠʪʦʭʨʦʤʽʚ P450, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʰʠʭ ʽʟʦʬʦʨʤ ʤʘʻ ʧʦʪʫʞʥʠʡ ʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʇʽʜʚʠʱʝʥʘ ʝʢʩʧʨʝʩʽʷ 

ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʙʘʣʘʥʩʫ ʨʝʜʦʢʩ-ʩʪʘʪʫʩʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʪʘ ʨʦʟʚʠʪʦʢ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʩʪʨʝʩʦʤ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 

[Aparajita and Kumar, 2011]. ʉʝʨʝʜ ʩʫʙʩʪʨʘʪʽʚ CYP2E1 ʯʠʩʣʝʥʥʽ ʢʩʝʥʦʙʽʦʪʠʢʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʚʞʠʚʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʬʝʨʤʝʥʪʫ ʫ ʧʝʯʽʥʮʽ. ʅʘ ʮʝ ʧʦʪʨʽʙʥʦ ʟʚʘʞʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʟʘʩʦʙʽʚ 

ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʡ ʧʝʯʽʥʢʠ, ʘʙʦ ʽʥʰʠʭ ʦʨʛʘʥʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ 

ʾʭʥʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʇʨʝʧʘʨʘʪ ɽʧʘʜʦʣ (ʱʦ ʤʽʩʪʠʪʴ ʩʫʤʽʰ ʦʤʝʛʘ-3 ʪʘ ʦʤʝʛʘ-6 

ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʇʅɾʂ)) ʯʘʩʪʦ ʧʨʠʟʥʘʯʘʶʪʴ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʦʢʨʝʤʘ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ. 

ʇʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʇʅɾʂ ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ ʬʦʩʬʦʣʽʧʽʜʥʠʡ ʙʽʰʘʨ 

ʤʝʤʙʨʘʥ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʤʝʤʙʨʘʥʥʦ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʨʝʮʝʧʪʦʨʽʚ. 

ʇʅɾʂ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʙʘʛʘʪʴʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ 

ʤʦʜʫʣʷʮʽʾ ʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʣʽʧʽʜʽʚ 

ʽ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʨʝʛʫʣʶʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʚ [De Caterina, 

2011]. ʄʝʪʘʙʦʣʽʟʤ ʚʽʣʴʥʠʭ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʨʽʟʥʽ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʮʠʪʦʭʨʦʤ ʈ450 ʫ ʧʝʯʽʥʮʽ, ʟʦʢʨʝʤʘ CYP2E1  

[Arnold et al., 2010; El-Badry et al., 2007]. ʆʪʞʝ, ʙʫʜʫʯʠ ʩʫʙʩʪʨʘʪʘʤʠ CYP2E1, 

ʇʅɾʂ ʤʦʞʫʪʴ ʤʦʜʫʣʶʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʚ ʧʝʯʽʥʮʽ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʽ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ɽʧʘʜʦʣʫ (ʧʨʝʧʘʨʘʪʫ ʟ ʚʤʽʩʪʦʤ 

ʦʤʝʛʘ-3 ʇʅɾʂ) ʥʘ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ CYP2E1 ʪʘ ʤʘʨʢʝʨʠ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 1 ʪʠʧʫ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʣʽʥʽʾ 

ɺʽʩʪʘʨ ʟ ʤʘʩʦʶ ʪʽʣʘ 140-200 ʛ, ʚʽʢʦʤ 3 ʤʽʩ. ʊʚʘʨʠʥ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʨʘʥʜʦʤʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ 3 ʛʨʫʧʠ: ʢʦʥʪʨʦʣʴʥʫ, ʜʽʙʝʪʠʯʥʫ ʪʘ ʜʽʘʙʝʪʠʯʥʠʭ 

ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪ ɽʧʘʜʦʣ (0,1 ʤʛ / 100 ʛ ʤʘʩʠ ʪʽʣʘ/ ʜʝʥʴ) ʱʦʜʥʷ 

ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ, ʧʦ 5 ʦʩʦʙʠʥ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ. ɯʥʪʘʢʪʥʠʭ ʱʫʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʥʪʨʦʣʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʤʦʜʝʣʶʚʘʣʠ ʦʜʥʦʨʘʟʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʫ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 55 ʤʛ/ʢʛ 

ʤʘʩʠ ʪʽʣʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʚʘʨʠʥʘʭ, ʫ ʷʢʠʭ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ 

ʥʘ ʪʨʝʪʽʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʝʨʝʚʠʱʫʚʘʚ 14 ʤʤʦʣʴ/ʣ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʝʨʽʚ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʘʢʪʠʚʥʽʩʪʴ CYP2E1 ʫ ʧʝʯʽʥʮʽ ʪʚʘʨʠʥ 

ʜʦʩʣʽʜʞʫʚʘʣʠ, ʷʢ ʦʧʠʩʘʥʦ [Maksymchuk et al., 2017]. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʘʢʝʪ ʧʨʦʛʨʘʤ STATISTICȷ 7.0 

(StatSoft, Inc. 2004, ʉʐɸ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ CYP2E1-ʟʘʣʝʞʥʽ ʤʝʭʘʥʽʟʤʠ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʜʝʷʢʠʭ ʧʘʪʦʣʦʛʽʷʭ 

ʧʝʯʽʥʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʜʽʘʙʝʪʠʯʥʽ ʫʨʘʞʝʥʥʷ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ʜʽʘʙʝʪʫ 1 

ʪʠʧʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʽʣʢʘ CYP2E1 ʪʘ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ 

ʫ ʧʝʯʽʥʮʽ ʪʚʘʨʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʈʠʩ. 1). 

 

ʈʠʩ. 1. ɽʢʩʧʨʝʩʽʷ CYP2E1 ʫ ʧʝʯʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʙʽʣʢʘ ʪʘ ʘʢʪʠʚʥʦʩʪʽ CYP2E1 ʽʟ ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ (ʟʘ ʦʜʠʥʠʮʶ ʧʨʠʡʥʷʪʦ ʢʦʥʪʨʦʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ). ɼʦʩʪʦʚʽʨʥʦ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʪʘ ʧʦʢʘʟʥʠʢʽʚ  

ʜʽʘʙʝʪʠʯʥʦʾ ʛʨʫʧʠ, n=5 
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ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ CYP2E1 ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ, ʟʦʢʨʝʤʘ, ʡʦʛʦ ʣʽʛʘʥʜʥʦʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ, ʘʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʫ ʥʘʜʣʠʰʢʫ ʫʪʚʦʨʶʶʪʴʩʷ 

ʢʝʪʦʥʠ ʪʘ ʘʮʝʪʦʥ, ʷʢʽ ʻ ʩʫʙʩʪʨʘʪʘʤʠ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʥʘʰʠʭ ʨʦʙʦʪʘʭ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʥʰʠʭ ʘʚʪʦʨʽʚ 

[Maksymchuk et al., 2017]. ʊʘʢʽ ʟʤʽʥʠ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʧʦʪʫʞʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʧʨʦʦʢʩʠʜʘʥʪʫ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʨʘʞʝʥʴ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ. ɼʽʡʩʥʦ, ʚ ʨʦʙʦʪʽ ʤʠ ʚʠʷʚʠʣʠ ʦʟʥʘʢʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ (ʈʠʩ.2). CYP2E1-ʟʘʣʝʞʥʝ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ ʤʦʞʝ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʟʤʽʥʠ ʫ ʤʝʪʘʙʦʣʽʟʤʽ ʚʫʛʣʝʚʦʜʽʚ, ʣʽʧʽʜʽʚ ʪʘ ʛʦʨʤʦʥʽʚ, ʘ ʪʘʢʦʞ 

ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʧʨʠ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʩʠʩʪʝʤʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ. 

 

ʈʠʩ. 2. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʄɼɸ, ʢʘʪʘʣʘʟʠ, ʉʆɼ, ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʽʟ ʩʪʘʥʜʘʨʪʥʦʶ 

ʧʦʭʠʙʢʦʶ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ (ʟʘ ʦʜʠʥʠʮʶ ʧʨʠʡʥʷʪʦ 

ʢʦʥʪʨʦʣʴʥʽ ʧʦʢʘʟʥʠʢʠ). ɼʦʩʪʦʚʽʨʥʦ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʜʽʘʙʝʪʠʯʥʦʾ ʛʨʫʧʠ, n=5 

 

ɺʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʟ ʦʟʥʘʢʘʤʠ ʜʽʘʙʝʪʫ ʧʨʝʧʘʨʘʪʫ ʦʤʝʛʘ-3, -6 ʇʅɾʂ 

ʥʦʨʤʘʣʽʟʫʚʘʣʦ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ CYP2E1, ʘʣʝ ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʽʥ ʚʤʽʩʪʫ 

ʬʝʨʤʝʥʪʫ. ɺʽʜʦʤʦ, ʱʦ ʇʅɾʂ, ʟʦʢʨʝʤʘ ʦʤʝʛʘ-3 ʇʅɾʂ, ʻ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ ʮʴʦʛʦ 

ʬʝʨʤʝʥʪʫ, ʘ ʦʪʞʝ ʚʦʥʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʡʦʛʦ ʙʽʣʢʫ, ʷʢ ʮʝ 

ʙʫʣʦ ʥʘʤʠ ʧʦʢʘʟʘʥʦ ʨʘʥʽʰʝ [Maksymchuk et al., 2015]. ʇʨʠ ʮʴʦʤʫ ʪʘʢʝ 
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ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʙʽʣʢʘ CYP2E1 ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ 

ʪʘ ʦʢʩʠʜʘʪʠʚʥʠʭ ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ [Maksymchuk et al., 2015]. ɺʚʝʜʝʥʥʷ ʦʤʝʛʘ-3, -

6 ʇʅɾʂ ʪʚʘʨʠʥʘʤ ʟ ʦʟʥʘʢʘʤʠ ʜʽʘʙʝʪʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʝʥʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

ʟʘʣʠʰʘʚʩʷ ʚʠʩʦʢʠʤ.  ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ CYP2E1, ʷʢʠʡ 

ʻ ʧʦʪʫʞʥʠʤ ʧʨʦʦʢʩʠʜʘʥʪʦʤ ʪʘ ʧʨʦʜʫʢʫʻ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ. ʅʘʨʘʟʽ ʮʝ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʘʜʘʧʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ, ʦʩʢʽʣʴʢʠ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ ʽʥʜʫʢʫʶʪʴ 

ʝʢʩʧʨʝʩʽʶ ʨʝʜʦʢʩ-ʯʫʪʣʠʚʦʛʦ Nrf2 ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ (ʉʆɼ, ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥ-

ʪʨʘʥʬʝʨʘʟʠ ʪʦʱʦ), ʱʦ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʥʘʰʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

(ʨʠʩ.2).  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʚʝʜʝʥʥʷ ʦʤʝʛʘ-3, 

-6 ʇʅɾʂ ʚʧʨʦʜʦʚʞ 30 ʜʥʽʚ ʫ ʜʦʟʽ 50 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʠ ʪʽʣʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʠʢʘʻ 

ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ CYP2E1 ʚ ʧʝʯʽʥʮʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʤ, ʟʦʢʨʝʤʘ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʎʝ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

ʇʅɾʂ (ʜʦʟʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ) ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ. 
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ʐʂɯɼʅʀʂʀ ɯ ʍɺʆʈʆɹʀ ɸʂʊʀʅɯɼɯɰ 

 

ʄʝʣʴʥʠʯʝʥʢʦ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ 

ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ 

ʆʜʽʥʮʦʚʘ ʄʘʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʤʘʛ̔ʩʪʨ ʬʘʢʫʣʴʪʝʪʫ  

ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʝʢʦʣʦʛʽʾ 

ʅʘʮ̔ʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ  

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʇʝʪʨʦʚʠʯʘ ɼʨʘʛʦʤʘʥʦʚʘ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʝʨʝʜ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʝʢʟʦʪʠʯʥʠʭ ʧʣʦʜʦʚʠʭ ʨʦʩʣʠʥ ʚʩʝ ʙʽʣʴʰʝ 

ʧʨʠʭʠʣʴʥʠʢʽʚ ʟʥʘʭʦʜʠʪʴ ʘʢʪʠʥʽʜʽʷ, ʚ ʧʣʦʜʘʭ ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ ʨʝʢʦʨʜʥʠʡ ʚʽʪʘʤʽʥʫ 

ʉ, ʷʢʠʡ ʧʝʨʝʚʘʞʘʻ ʚʤʽʩʪ ʮʴʦʛʦ ʚʽʪʘʤʽʥʫ ʚ ʣʠʤʦʥʽ ʪʘ ʯʦʨʥʽʡ ʩʤʦʨʦʜʠʥʽ. 

ɸʢʪʠʥʽʜʽʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʦʨʘʪʠʚʥʘ, ʭʘʨʯʦʚʘ ʽ ʣʽʢʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ. ɺʦʥʘ 

ʟʠʤʦʩʪʽʡʢʘ, ʥʝʚʠʤʦʛʣʠʚʘ ʜʦ ʨʦʜʶʯʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʠ ʛʨʫʥʪʫ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʪʘ ʚʽʜʥʦʩʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʦʷʚʠʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʥʝʶ, ʘ ʩʘʤʝ: ʧʦʩʘʜʢʠ 

ʪʘ ʘʛʨʦʪʝʭʥʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʈʦʩʣʠʥʠ ʘʢʪʠʥʽʜʽʾ ʟʠʤʦʩʪʽʡʢʽ, ʤʘʣʦ ʚʠʤʦʛʣʠʚʽ ʜʦ ʨʦʜʶʯʦʩʪʽ ʽ ʩʪʨʫʢʪʫʨʠ 

ʛʨʫʥʪʫ, ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʩʪʽʡʢʽ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ [3]. 

ɸʢʪʠʥʽʜʽʷ ʜʫʞʝ ʥʝʚʠʙʘʛʣʠʚʘ ʨʦʩʣʠʥʘ, ʜʦʛʣʷʜ ʟʘ ʥʠʤ ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ, 

ʦʩʢʽʣʴʢʠ ʘʢʪʠʥʽʜʽʷ ʤʘʡʞʝ ʥʝʩʧʨʠʡʥʷʪʣʠʚʘ ʜʦ ʭʚʦʨʦʙ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʨʘʚʠʣʴʥʦʾ ʧʦʩʘʜʢʠ ʘʙʦ ʘʛʨʦʪʝʭʥʽʢʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʦʩʣʠʥʠ, ʾʾ ʭʚʦʨʦʙʠ ʪʘ 

ʰʢʽʜʥʠʢʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʾʭ [1]. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʟʘ ʦʩʥʦʚʫ ʙʨʘʣʠ ʪʘʢʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʮʽʻʶ ʨʦʩʣʠʥʦʶ, ʣʽʘʥʘ ʚʨʘʞʘʻʪʴʩʷ ʙʦʨʦʰʥʠʩʪʦʶ 

ʨʦʩʦʶ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟ ʧʦʷʚʦʶ ʥʘ ʣʠʩʪʢʘʭ ʘʢʪʠʥʽʜʽʾ ʧʣʷʤ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʟ 

ʬʽʦʣʝʪʦʚʦʶ ʢʘʡʤʦʶ. ʎʝ - ʬʽʣʣʦʩʪʽʢʦʟ. ʇʦʰʢʦʜʞʝʥʝ ʣʠʩʪʷ ʤʦʞʝ ʧʦʚʥʽʩʪʶ 

ʦʧʘʜʘʪʠ ʘʙʦ ʩʪʘʚʘʪʠ ʜʽʨʷʚʠʤ. ʎʷ ʭʚʦʨʦʙʘ ʥʘʡʯʘʩʪʽʰʝ ʚʨʘʞʘʻ ʜʦʨʦʩʣʽ ʨʦʩʣʠʥʠ. 
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ʅʘ ʣʠʩʪʽ ʘʢʪʠʥʽʜʽʾ ʯʘʩʪʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʨʽʟʥʦʢʦʣʴʦʨʦʚʽ ʥʘʣʴʦʪʠ ʘʙʦ ʞ ʮʚʽʣʴ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʪʘʢʦʞ ʛʨʠʙʢʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘ ʣʠʩʪʽ ʚʠʥʠʢʘʶʪʴ ʥʘʨʦʩʪʠ, ʱʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʨʦʟʤʽʨʘʭ, ʩʧʦʯʘʪʢʫ ʨʦʩʣʠʥʘ ʟʘʛʥʠʚʘʻ, ʘ ʥʝʟʘʙʘʨʦʤ ʛʠʥʝ. ʑʝ 

ʦʜʥʝ ʽʥʬʝʢʮʽʡʥʝ ʟʘʨʘʞʝʥʥʷ ʛʨʠʙʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʢʪʠʥʽʜʽʾ - ʨʘʤʫʣʷʨʽʦʟʫ 

ʣʠʩʪʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʣʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʧʦʢʨʠʚʘʻʪʴʩʷ 

ʧʣʷʤʘʤʠ. 

ʂʨʽʤ ʣʠʩʪʷ ʘʢʪʠʥʽʜʽʾ, ʭʚʦʨʽʶʪʴ ʾʾ ʧʘʛʦʥʠ ʽ ʢʦʨʝʥʽ, ʾʭ ʭʚʦʨʦʙʘ ʪʘʢʦʞ 

ʚʠʢʣʠʢʘʥʘ ʛʨʠʙʢʦʤ ʽ ʥʦʩʠʪʴ ʥʘʟʚʫ ʢʦʨʝʥʝʚʘ ʛʥʠʣʴ ʘʙʦ ʬʽʪʦʬʪʦʨʦʟ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʽ ʨʦʩʣʠʥʘ ʚʪʨʘʯʘʻ ʣʠʩʪʷ, ʩʣʘʙʰʘʻ, ʾʾ ʨʽʩʪ ʧʨʠʪʫʧʣʷʻʪʴʩʷ. ʋ ʟʦʥʽ 

ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʣʷʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʚʽʜ 

ʥʦʨʤʘʣʴʥʦʛʦ. ʂʦʨʘ ʘʢʪʠʥʽʜʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʯʠʥʘʻ ʪʨʽʩʢʘʻʪʴʩʷ ʽ ʚʽʜʚʘʣʶʻʪʴʩʷ. ʎʷ 

ʭʚʦʨʦʙʘ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʠʚʫ, ʧʽʜʚʠʱʝʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ 

ʛʨʫʥʪʫ ʪʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʜʦʛʣʷʜʫ. 

ɻʨʠʙʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ - ʩʽʨʘ ʛʥʠʣʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʫʨʘʞʝʥʽ 

ʭʚʦʨʦʙʦʶ ʤʽʩʮʷ, ʥʘʙʫʚʘʶʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, ʧʦʢʨʠʚʘʶʪʴʩʷ ʩʽʨʠʤ 

ʥʘʣʴʦʪʦʤ. ʂʚʽʪʢʠ ʘʢʪʠʥʽʜʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʽʩʢʘʪʠʩʷ ʽ ʚʽʜʧʘʜʘʪʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʭʚʦʨʦʙʘ ʚʨʘʞʘʻ ʢʚʽʪʢʠ, ʣʠʩʪʷ, ʧʘʛʦʥʠ ʽ ʷʛʦʜʠ ʨʦʩʣʠʥ. ʅʘ ʧʦʯʘʪʢʫ ʥʘ 

ʟʘʟʥʘʯʝʥʠʭ ʦʨʛʘʥʘʭ ʨʦʩʣʠʥʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʙʽʣʠʡ ʧʫʰʦʢ ʛʨʠʙʥʠʮʽ (ʫ ʚʠʛʣʷʜʽ ʙʽʣʦʾ 

ʚʘʪʠ), ʘ ʧʽʜ ʯʘʩ ʜʦʱʫ ʥʘ ʛʨʠʙʥʠʮʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʢʣʝʨʦʮʽʾ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ʽ 

ʧʦʯʠʥʘʻ ʧʦʰʠʨʶʚʘʪʠʩʷ ʛʨʠʙʦʢ, ʷʢʠʡ ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʽ ʤʽʩʮʷ ʪʘ 

ʽʥʬʽʢʫʻ ʨʦʩʣʠʥʫ [1]. 

ʂʨʽʤ ʛʨʠʙʢʦʚʠʭ ʭʚʦʨʦʙ ʘʢʪʠʥʽʜʽʷ ʩʪʨʘʞʜʘʻ ʽ ʚʽʜ ʰʢʽʜʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ: 

ʯʝʨʚʝʮʴ - ʥʝʚʝʣʠʢʘ ʢʦʤʘʭʘ ʜʦ 5 ʤʤ, ʱʦ ʞʠʚʝ ʥʘ ʣʠʩʪʢʘʭ ʘʙʦ ʧʘʛʦʥʘʭ. ʊʽʣʦ ʩʘʤʢʠ 

ʤʘʻ ʦʚʘʣʴʥʫ ʬʦʨʤʫ ʽ ʧʘʨʫ ʢʨʠʣ. ʂʦʤʘʭʠ ʚʽʜʢʣʘʜʘʶʪʴ ʷʡʮʷ ʟʥʠʟʫ ʣʠʩʪʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ (ʥʠʞʥʴʦʛʦ) ʫʟʜʦʚʞ ʞʠʣʢʠ ʣʠʩʪʢʘ, ʪʘʢʦʞ ʢʦʤʘʭʘ ʚʠʜʽʣʷʻ ʧ'ʷʜʴ, ʜʝ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʨʠʙʦʢ, ʮʽ ʟʘʨʘʞʝʥʽ ʣʠʩʪʠ ʚʢʨʠʚʘʶʪʴʩʷ ʥʘʣʴʦʪʦʤ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ʂʦʤʘʭʠ ʚʠʩʤʦʢʪʫʶʪʴ ʩʽʢ ʟ ʨʦʩʣʠʥʠ, ʚʦʥʘ ʩʣʘʙʰʘʻ ʽ ʧʝʨʝʩʪʘʻ 

ʨʦʟʚʠʚʘʪʠʩʷ. 

ɾʫʢʠ-ʣʠʩʪʦʾʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʦʜʠʥ - ʞʫʢʽʚ. ʎʝ 

ʟʘʟʚʠʯʘʡ ʤʘʣʝʥʴʢʽ ʘʙʦ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʞʫʢʠ ʚʽʜ 3 ʜʦ 15 ʤʤ, ʥʘʡʯʘʩʪʽʰʝ 



121 

ʷʩʢʨʘʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ: ʣʠʩʪʦʾʜ ʣʘʧʣʘʥʜʩʴʢʠʡ, ʜʚʘʥʘʜʮʷʪʠʢʨʘʧʢʦʚʠʡ, 

ʯʝʨʚʦʥʦʢʨʠʣʠʡ ʽ ʽʥ. ɰʭ ʪʽʣʦ ʤʘʻ ʷʩʢʨʘʚʝ ʟʘʙʘʨʚʣʝʥʥʷ: ʯʝʨʚʦʥʫ, ʟʝʣʝʥʫ, ʩʠʥʶ. 

ʎʽʢʘʚʘ ʽ ʭʘʨʘʢʪʝʨʥʘ ʨʠʩʘ ʮʠʭ ʞʫʢʽʚ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚʤʽʶʪʴ ʭʦʚʘʪʠ ʣʘʧʢʠ ʽ 

ʚʫʩʠʢʠ ʧʽʜ ʩʝʙʝ ʪʘʢ, ʱʦ ʥʽ ʣʘʧ, ʥʽ ʚʫʩʠʢʽʚ ʥʝ ʚʠʜʥʦ, ʢʦʣʠ ʚʦʥʠ ʩʠʜʷʪʴ ʥʘ 

ʣʠʩʪʢʘʭ. 

ʇ'ʷʜʫʥ - ʮʝ ʥʽʯʥʽ ʤʝʪʝʣʠʢʠ ʟ ʨʦʟʤʘʭʦʤ ʢʨʠʣ ʜʦ 50 ʤʤ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. ɰʭ ʛʫʩʝʥʠʮʽ ʜʦ 65 ʤʤ, ʟʘʚʞʜʠ ʛʦʣʽ, ʱʦ ʤʘʶʪʴ ʪʨʠ ʧʘʨʠ ʛʨʫʜʥʠʭ ʥʽʛ 

ʽ ʚʩʴʦʛʦ ʜʚʽ ʧʘʨʠ ʯʝʨʝʚʥʠʭ. ʆʩʴ ʯʦʤʫ ʧʨʠ ʨʫʩʽ ʚʦʥʠ ʟʤʫʰʝʥʽ ʧʽʜʪʷʛʫʚʘʪʠ ʟʘʜʥʶ 

ʯʘʩʪʠʥʫ ʪʽʣʘ ʜʦ ʧʝʨʝʜʥʴʦʾ, ʩʠʣʴʥʦ ʚʠʛʠʥʘʶʯʠ ʩʧʠʥʫ, ʥʙ̔ʠ ʚʠʤʽʨʶʶʯʠ ʧʦʚʝʨʭʥʶ 

ʧ'ʷʜʘʤʠ. ɯʥʰ ̔ ʾʭ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚ ʨʘʟʽ ʥʝʙʝʟʧʝʢʠ 

ʧʨʠʡʤʘʶʪʴ ʧʦʟʫ, ʱʦ ʢʦʧʽʶʻ ʩʫʯʦʢ, ʩʪʝʙʣʦ, ʯʘʩʪʠʥʘ ʣʠʩʪʢʘ. ɻʫʩʝʥʠʮʽ ʦʙ'ʾʜʘʶʪʴ 

ʣʠʩʪʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʣʽʪʘ. 

ʐʢʽʜʥʠʢʘʤʠ ʘʢʪʠʥʽʜʽʾ ʻ ʽ ʞʫʢʠ ʢʦʨʦʾʜʠ. ʎʽ ʞʫʢʠ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ 

ʙʣʠʟʴʢʦ 0,8 ʤʤ ʚ ʜʦʚʞʠʥʫ, ʟ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ ʛʦʣʦʚʦʶ ʽ ʪʦʥʢʠʤʠ ʣʘʧʢʘʤʠ 

ʤʘʣʝʥʴʢʦʛʦ ʨʦʟʤʽʨʫ. ɺʦʥʠ ʤʘʡʞʝ ʚʩʝ ʩʚʦʻ ʞʠʪʪʷ ʧʨʦʚʦʜʷʪʴ ʫʩʝʨʝʜʠʥʽ ʩʪʦʚʙʫʨʽʚ 

ʜʝʨʝʚ. ʇʨʦʥʠʢʘʶʯʠ ʚʩʝʨʝʜʠʥʫ, ʞʫʢ ʧʨʦʪʦʯʫʻ ʭʦʜʠ ʚʛʣʠʙ ʩʪʦʚʙʫʨʘ, ʜʝ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʽ ʜʽʣʷʥʢʠ ʧʨʦʚʽʜʥʠʭ ʪʢʘʥʠʥ. ʊʘʢʠʭ ʭʦʜʽʚ ʦʜʠʥ 

ʢʦʨʦʾʜ ʨʦʙʠʪʴ ʙʝʟʣʽʯ, ʯʠʤ ʟʘʧʦʜʽʶʻ ʰʢʦʜʫ ʜʝʨʝʚʫ ʽ ʧʦʨʫʰʫʻ ʦʙʤʽʥ ʚʩʝʨʝʜʠʥʽ 

ʡʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʙʘʛʘʪʦ ʜʝʨʝʚ, ʟʘʨʘʞʝʥʽ ʢʦʨʦʜʾʘʤʠ, ʤʦʞʫʪʴ ʟʘʛʠʥʫʪʠ 

ʙʫʢʚʘʣʴʥʦ ʟʘ ʦʜʠʥ ʩʝʟʦʥ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʨʘʞʝʥʴ ʘʢʪʠʥʽʜʽʾ 

ʨʽʟʥʠʤʠ ʛʨʠʙʢʦʚʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʰʢʽʜʥʠʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʨʘʥʥʴʦʶ 

ʚʝʩʥʦʶ ʦʙʨʦʙʣʷʪʠ ʣʽʘʥʫ ʽ ʛʨʫʥʪ ʥʘʚʢʦʣʦ ʥʝʾ ʙʘʨʜʦʩʴʢʦʶ ʨʽʜʠʥʦʶ, ʱʦ ʜʦʧʦʤʦʞʝ 

ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʣʠʯʠʥʦʢ ʰʢʽʜʥʠʢʽʚ, ʱʦ ʟʠʤʫʶʪʴ ʚ ʢʦʨʽ ʪʘ ʛʨʫʥʪʽ, ʘ ʦʩʽʥʥʽʡ 

ʦʙʨʦʙʽʪʦʢ ʘʢʪʠʥʽʜʽʾ ʽ ʜʽʣʷʥʢʠ ʥʘʚʢʦʣʦ ʥʝʾ ʪʠʤ ʞʝ ʧʨʝʧʘʨʘʪʦʤ ʟʥʠʱʠʪʴ 

ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʟʙʫʜʥʠʢʽʚ ʽ ʰʢʽʜʥʠʢʽʚ, ʱʦ ʚʣʘʰʪʫʚʘʣʠʩʷ ʥʘ ʟʠʤʽʚʣʶ. ʋʨʘʞʝʥʽ 

ʣʠʩʪʢʠ, ʢʚʽʪʢʠ ʽ ʧʘʛʦʥʠ ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʷʪʠ ʽ ʩʧʘʣʶʚʘʪʠ [3]. 

ɺʠʩʥʦʚʢʠ. ʇʨʠʪʨʠʤʫʶʯʫʩʴ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʠ ʟʤʦʞʝʤʦ ʱʦʨʽʯʥʦ 

ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʽ ʚʨʦʞʘʾ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʢʪʠʥʽʜʽʾ, ʷʢʘ 
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ʧʨʠʢʨʘʰʘʻ ʩʘʜ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʜʘʻ ʥʝʟʚʠʯʘʡʥʽ ʟʘ ʩʤʘʢʦʤ ʽ ʘʨʦʤʘʪʦʤ ʢʦʨʠʩʥʽ 

ʧʣʦʜʠ, ʷʢʽ ʻ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 
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ʈɯɼʂɯʉʅɯ ʈʆʉʃʀʅʅɯ ʋɻʈʋʇʆɺɸʅʅʗ ʅʇʇ çʉʀʅɽɺʀʈè, ʑʆ 

ɺɯɼʅɽʉɽʅɯ ɼʆ ɿɽʃɽʅʆɰ ʂʅʀɻʀ 

 

ʅʽʨʦʜʘ ʊʝʪʷʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼʝʨʙʘʢ ʄʘʨʠʥʘ ɯʚʘʥʽʚʥʘ 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʉʫʙʦʪʘ ɻʘʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 

ʪʝʭʥʽʢ ɯɯ-ʢʘʪʝʛʦʨʽʾ 

ʉʘʚʢʘ ɭʚʛʝʥʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʪʝʭʥʽʢ-ʣʘʙʦʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʉʠʥʝʚʠʨè 

 

ɺʩʪʫʧ. ɺʠʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʬʣʦʨʠʩʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʅʇʇ çʉʠʥʝʚʠʨè ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʚʽʪʽ ʡ ʚ ʋʢʨʘʾʥʽ. ʋ çʇʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʥʘ XXI  ʩʪʦʣʽʪʪʷè ʟ 

ʧʨʠʡʥʷʪʪʷʤ ʇʨʦʛʨʘʤʠ ʜʽʡ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʻ ʟ ʦʜʥʽʻʶ ʟ ʮʽʣʝʡ, 

ʧʨʦʪʝ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʉʘʤʽʪʦʤ çʇʣʘʥʝʪʘ ɿʝʤʣʷè (1992) ʚ ʈʽʦ-ɼʝ-ɾʝʥʝʡʨʦ 

ʚʧʝʨʰʝ ʙʫʣʦ ʟʚʝʨʥʝʥʦ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʜʦʚʢʽʣʣʷ, ʚʢʣʶʯʘʶʯʠ ʤʘʩʰʪʘʙʥʽ ʟʤʽʥʠ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ, ʧʦʰʫʢʫ ʥʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ 

ʷʢʽ ʙʽʣʴʰʝ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʚʠʤ ʫʤʦʚʘʤ ʽʩʥʫʚʘʥʥʷ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ. ʋʚʘʛʘ ʜʦ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ 

ʥʝʚʠʧʘʜʢʦʚʘ ʚ ʢʦʥʪʝʢʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʘʜʞʝ ʩʘʤʝ ʮʷ 

ʜʽʷʣʴʥʽʩʪʴ ʻ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʨʫʡʥʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ, ʜʝʛʨʘʜʘʮʽʾ ʛʨʫʥʪʽʚ, 

ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ, ʜʠʢʦʾ ʬʣʦʨʠ ʽ ʬʘʫʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʠʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʘʚʘʥʥʷ, ʱʦ ʚʠʢʣʘʜʝʥʽ ʚ ʇʨʦʛʨʘʤʽ ʜʽʡ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʝ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʭʦʨʦʥʠ ʥʝ ʣʠʰʝ 

ʨʽʜʢʽʩʥʠʭ, ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ, ʘʣʝ ʽ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ. ʇʨʠ ʤʘʨʰʨʫʪʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʘ ʪʘʢʦʞ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʚʠʚʯʝʥʥʽ ʧʨʘʣʽʩʽʚ ʽ ʩʪʘʨʦʚʽʢʦʚʠʭ ʣʽʩʽʚ ʥʘʫʢʦʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ 

ʙʦʪʘʥʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʥʘʫʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʇʘʨʢʫ 

ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʽʜʢʽʩʥʽ ʽ ʟʥʠʢʘʶʯʽ ʚʠʜʠ ʨʦʩʣʠʥ ʪʘ ʧʨʠʨʦʜʥʽ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʘʚʠʪʴʩʷ ʧʝʨʝʜ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʫʩʪʘʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʚʠʚʯʝʥʦ 

ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʾʭ ʨʘʨʠʪʝʪʥʦʩʪʽ, ʦʭʦʨʦʥʠ ʽ ʟʙʝʨʝʞʝʥʥʷ. 

ʎʽʥʥʽ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʦʩʦʙʣʠʚʫ ʦʭʦʨʦʥʫ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʚ ʥʠʭ ʧʦʨʫʰʝʥʥʷ. 

ɿʝʣʝʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ ʧʦʜʘʻ ʥʘʤ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʽʜʢʽʩʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, 

ʘʨʝʘʣ ʧʦʰʠʨʝʥʥʷ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè. ʈʽʜʢʽʩʥʽ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷ ʷʚʣʷʶʪʴʩʷ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ, 

ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʾ ʾʭ ʦʭʦʨʦʥʠ. ɼʘʥʽ ʟʘʭʦʜʠ  ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʥʘ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ 

ʩʪʨʫʢʪʫʨʠ, ʧʦʧʫʣʷʮʽʡ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ ʫʤʦʚ ʤʽʩʮʷ ʟʨʦʩʪʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè ʧʨʦʪʷʛʦʤ 2010-

2019ʨʨ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʚʠʚʯʝʥʦ 15 ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʱʦ 

ʚʽʜʥʝʩʝʥʦ ʜʦ ɿʝʣʝʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʤʽʩʮʷ ʾʭ ʟʨʦʩʪʘʥʥʷ ï ʨʽʜʢʽʩʥʽʩʪʴ, ʨʽʚʝʥʴ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ 

ʥʘʫʢʦʚʫ ʮʽʥʥʽʩʪʴ. 

ʋʛʨʫʧʦʚʘʥʥʷ ʙʫʢʦʚʠʭ ʣʽʩʽʚ (Fageta sylvaticaceae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ 

ʪʨʘʚʦʩʪʦʾ ʣʠʩʪʦʚʠʢʘ ʩʢʦʣʦʧʝʥʜʨʦʚʦʛʦ (Phyllitis scolopendrium). 

ɻʦʣʦʚôʷʟʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʩʢʦʣʦʧʝʥʜʨʦʚʦʣʠʩʪʦʚʠʢʦʚʠʡ (Ulmeto (glabrae) ï 

Fagetum (sylvaticaceae) phyllitidosum (scolopendrii)), ʷʚʦʨʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ 

ʩʢʦʣʦʧʝʥʜʨʦʚʦʣʠʩʪʢʦʚʠʡ (Acereto (pseudoplatani) - Fagetum (sylvaticaceae) 

phyllitidosum (scolopendrii)), ʷʚʦʨʦʚʦ-ʟʚʠʯʘʡʥʦʷʩʝʥʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ 

ʩʢʦʣʦʧʝʥʜʨʦʚʦʣʠʩʪʢʦʚʠʡ (Acereto (pseudoplatani) ï Fraxineto (excelsioris) ï 

Fagetum (sylvaticaceae) phyllitidosum (scolopendrii)). 
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ʋʛʨʫʧʦʚʘʥʥʷ ʙʫʢʦʚʠʭ ʣʽʩʽʚ (Fageta sylvaticaceae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ 

ʪʨʘʚʦʩʪʦʾ ʣʫʥʘʨʽʾ ʦʞʠʚʘʶʯʦʾ (Lunaria rediviva). 

ɹʫʢʦʚʠʡ ʣʽʩ ʣʫʥʘʨʽʻʚʠʡ (Fageta (sylvaticacae) lunariosum (redivivave)), 

ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʣʫʥʘʨʽʻʚʠʡ (Abieto (alba) ï Fagetum (sylvaticacae) 

lunariosum (redivivave)), ʷʣʠʮʝʚʦ-ʷʣʠʥʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʣʫʥʘʨʽʻʚʠʡ (Abieto (alba) 

ï Piceeto (abietis) - Fagetum (sylvaticacae) lunariosum (redivivave)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʙʫʢʦʚʠʭ ʣʽʩʽʚ (Fageta sylvaticaceae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ 

ʪʨʘʚʦʩʪʦʾ ʩʢʦʧʦʣʽʾ ʢʘʨʥʽʦʣʽʡʩʴʢʦʾ (Scopolia carniolica). 

ɹʫʢʦʚʠʡ ʣʽʩ ʩʢʦʧʦʣʽʻʚʠʡ (Fagetum (sylvaticae) scopoliosum (carnioliace)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʙʫʢʦʚʠʭ ʣʽʩʽʚ (Fageta sylvaticaceae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ ʪʨʘʚʦʩʪʦʾ 

ʮʠʙʫʣʽ ʚʝʜʤʝʞʦʾ (Allium ursinum). 

ɹʫʢʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Fageta sylvaticaceae) alliosum (ursini)), 

ʛʨʘʙʦʚʦ-ʟʚʠʯʘʡʥʦ-ʜʫʙʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Carpineto (betuli)- 

Querceto (roboris) - Fagetum (sylvaticae) alliosum (ursini)), ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʦ- 

ʙʫʢʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Carpineto (betuli) - Abieto (albae) Fagetum 

(sylvaticacae) alliosum (ursini)), ʷʚʦʨʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Acereto 

(pseudoplatani) - Fagetum (sylvaticacae) alliosum (ursini)), ʷʣʠʥʦʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ 

ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Piceeto (abietis) - Fagetum (sylvaticacae) alliosum (ursini)), 

ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Piceeto (abietis) ï Abieto 

(albae) - Fagetum (sylvaticacae) alliosum (ursini)), ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʡ ʣʽʩ 

ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Abieto (albae) - Fagetum (sylvaticacae) alliosum (ursini)). 

ʋʛʨʫʧʫʚʘʥʥʷ ʩʽʨʦʚʽʣʴʭʦʚʠʭ ʣʽʩʽʚ (Alneta incanae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ 

ʪʨʘʚʦʩʪʦʾ ʩʪʨʘʫʩʦʚʦʛʦ ʧʝʨʘ ʟʚʠʯʘʡʥʦʛʦ (Matteuccia strunhiopteris). 

ʉʽʨʦʚʽʣʴʭʦʚʠʡ ʣʽʩ ʩʪʨʘʫʩʦʚʦʧʝʨʦʚʠʡ (Alneta (incanae) matteucciosum 

(strunhiopteris)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʩʽʨʦʚʽʣʴʭʦʚʠʭ ʣʽʩʽʚ (Alneta incanae) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʫ 

ʪʨʘʚʦʩʪʦʾ ʮʠʙʫʣʽ ʚʝʜʤʝʞʦʾ (Allium ursinum). 

ʉʽʨʦʚʽʣʴʭʦʚʠʡ ʣʽʩ ʚʝʜʤʝʞʦʮʠʙʫʣʝʚʠʡ (Alnetum incanae) alliosum (ursini)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ (Piceeta abietis).  
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ʂʣʝʡʢʦʚʽʣʴʭʦʚʦ-ʷʣʠʥʦʚʠʡ ʣʽʩ ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʠʡ (Alneto (glutinosae) ï 

Piceetum (abietis) eriophorosum (vaginati)), ʢʣʝʡʢʦʚʽʣʴʭʦʚʦ-ʷʣʠʥʦʚʠʡ ʣʽʩ 

ʯʦʨʥʠʮʝʚʠʡ (Alneto (glutinosae) ï Piceetum (abietis) vacciniosum (myrtilli )), 

ʷʣʠʥʦʚʠʡ ʣʽʩ ʚʝʩʥʽʚʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceetum (abietis) majanthemoso 

(bifolii ) ï hylocomiosum), ʷʣʠʥʦʚʠʡ ʣʽʩ ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceetum (abietis) 

hylocomiosum), ʷʣʠʥʦʚʠʡ ʣʽʩ ʢʚʘʩʝʥʠʮʝʚʠʡ (Piceetum (abietis) oxalidosum 

(acetosellae)), ʷʣʠʥʦʚʠʡ ʣʽʩ ʯʦʨʥʠʮʝʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceetum (abietis) 

vacciniosum (myrtilli)), ʷʣʠʥʦʚʠʡ ʣʽʩ ʯʦʨʥʠʮʝʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceetum 

(abietis) vacciniosum (myrtilli ) - hylocomiosum), ʷʣʠʥʦʚʠʡ ʣʽʩ ʯʦʨʥʠʮʝʚʦ-

ʩʬʘʛʥʦʚʠʡ (Piceetum (abietis) vacciniosum (myrtilli ) ï sphagnosum). 

ʋʛʨʫʧʦʚʘʥʥʷ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʛʽʨʩʴʢʦʩʦʩʥʦʚʠʭ (Piceeta (abietis) pinetosa 

(mugi)). 

ʗʣʠʥʦʚʠʡ ʣʽʩ ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ-ʚʦʣʦʭʘʪʦʢʫʥʠʯʥʠʢʦʚʠʡ (Piceeta (abietis) 

pinetosa (mugi) ï calamagrostidosum (villosae)), ʷʣʠʥʦʚʠʡ ʣʽʩ ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ-

ʯʦʨʥʠʮʝʚʠʡ (Piceetum (abietis) pinetoso (mugi) ï vacciniosum (myrtilli)), ʷʣʠʥʦʚʠʡ 

ʣʽʩ ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ-ʯʦʨʥʠʮʝʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceeta (abietis) pinetosa (mugi) ï 

vaccinioso (myrtilli ) - hylocomiosum). 

ʋʛʨʫʧʦʚʘʥʥʷ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʩʠʙʽʨʩʴʢʦʷʣʽʚʮʝʚʠʭ (Piceeta (abietis) 

juniperosa (sibiricae)). 

ʗʣʠʥʦʚʠʡ ʣʽʩ ʩʠʙʽʨʩʴʢʦʷʣʽʚʮʝʚʦ-ʯʦʨʥʠʮʝʚʠʡ (Piceeta (abietis) juniperosa 

(sibiricae)) ï vacciniosum (myrtilli)), ʷʣʠʥʦʚʠʡ ʣʽʩ ʩʠʙʽʨʩʴʢʦʷʣʽʚʮʝʚʦ-ʯʦʨʥʠʮʝʚʦ-

ʟʝʣʝʥʦʤʦʭʦʚʠʡ (Piceeta (abietis) juniperosa (sibiricae)) ï vacciniosʦ (myrtilli ) ï 

hylocomiosum). 

ʋʛʨʫʧʦʚʘʥʥʷ ʩʫʙʬʦʨʤʘʮʽʾ ʟʚʠʯʘʡʥʦʛʦʨʦʙʠʥʦʚʦ-ʜʫʰʝʢʽʻʚʦʾ (Sorbeto 

(aucupariae) ï Duschekieta (viridis)). 

ɺʦʣʦʭʘʪʦʢʫʥʠʯʥʠʢʦʚʦ-ʟʚʠʯʘʡʥʦʛʦʨʦʙʠʥʦʚʦʛʦ-ʜʫʰʝʢʽʻʚʘ (Sorbeto 

(aucupariae) ï Duschekieta (viridis) calamagrostidosum (villosae)), ʦʯʝʨʝʪʷʥʦ-

ʢʫʥʠʯʥʠʢʦʚʦ-ʟʚʠʯʘʡʥʦʛʦʨʦʙʠʥʦʚʦʛʦ-ʜʫʰʝʢʽʷʚʘ (Sorbeto (aucupariae) ï 

Duschekietum (viridis) calamagrostidosum (arundinaceae)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʩʦʩʥʠ ʛʽʨʩʴʢʦʾ (Pineta mugi). 
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ʂʘʨʧʘʪʩʴʢʦʱʘʚʝʣʝʚʦ-ʛʽʨʩʴʢʦʩʦʩʥʦʚʘ (Pinetum (mugi) rumicetosum 

(carpaticae)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ-ʩʬʘʛʥʦʚʦʾ (Pineto (mugi) ï 

Sphagneta). 

ɻʽʨʩʴʢʦʩʦʩʥʦʚʦ-ʞʦʚʪʦʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʘ (Pineto (mugi) caricoso (flavae) ï 

sphagnosum (Sphagnum fallax, S. Girgensohnii), ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ ï 

ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʦ ï ʤʘʣʦʢʚʽʪʢʦʚʦʦʩʦʢʦʚʦ ï ʩʬʘʛʥʦʚʘ (Pineto (mugi) erioophoroso 

(vaginati) ï caricoso (pauciflorae) ï sphagnosum (S. Magellanicum)), 

ʛʽʨʩʴʢʦʩʦʩʥʦʚʦ ï ʧʭ̔ʚʦʚʦʧʫʭʽʚʢʦʚʦ ï ʩʬʘʛʥʦʚʘ (Pineto (mugi) erioophoroso 

(vaginati) ï sphagnosum (S. Russowii)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʧʨʠʛʥʽʯʝʥʦʷʣʠʥʦʚʦ-ʩʬʘʛʥʦʚʦʾ (Sphagneta 

depressipiceetosa). 

ʇʨʠʛʥʽʯʝʥʦʷʣʠʥʦʚʦ-ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʦ-ʘʥʜʨʦʤʝʜʦʚʦ-ʩʬʘʛʥʦʚʘ 

(Depressipiceetum (abietis) eriophoroso (vaginati) - andromedoso (polifoliae) ï 

sphagnosum (Sphagnum flexuosum, S. Magellanicum)), ʧʨʠʛʥʽʯʝʥʦʷʣʠʥʦʚʦ-

ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʦ-ʙʦʣʦʪʥʦʞʫʨʘʚʣʠʥʦʚʦ-ʩʬʘʛʥʦʚʘ (Depressipiceetum (abietis) 

eriophoroso (vaginati) - oxycoccoso (palustris) - sphagnosum (S. Magellanicum)), 

ʧʨʠʛʥʽʯʝʥʦʷʣʠʥʦʚʦ-ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʦ-ʤʘʣʦʢʚʽʪʢʦʚʦʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʘ 

(Depressipiceetum (abietis) eriophoroso (vaginati) - caricoso (pauiciflorae) -

sphagnosum (S. Palustris, S. Russowii)), ʧʨʠʛʥʽʯʝʥʦʷʣʠʥʦʚʦ-ʧʽʭʚʦʚʦʧʫʭʽʚʢʦʚʦ-

ʩʬʘʛʥʦʚʘ (Depressipiceetum (abietis) eriophoroso (vaginati) - sphagnosum (S. 

Flexuosum)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʡ ʰʝʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʦʾ (Scheuchzerieto (palustris) 

ï Sphagneta), ʦʩʦʢʦ-ʰʝʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʦʾ (Cariceto - Scheuchzerieto (palustris) 

ï Sphagneta). 

ɹʘʛʥʦʚʦʦʩʦʢʦʚʦ-ʰʝʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʦʾ (Cariceto (limosi)-Shceuchzerietum 

(palustris) sphagnosum (Sphagnum cuspidatum)), ʙʦʙʽʚʥʠʢʦʚʦ-ʰʝʡʭʮʝʨʽʻʚʦ-

ʩʬʘʛʥʦʚʘ (Menyantheto (trifoliate) - Shceuchzerietum (palustris) sphagnosum (S. 

Palustris)), ʙʦʣʦʪʥʦʞʫʨʘʚʣʠʥʦʚʘ- ʝhʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʘ (Oxycocceto (palustris) )-

Shceuchzerietum (palustris) sphagnosum (S.Obtusum)), ʨʠʥʭʦʩʧʦʧʦʚʦ-
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ʰʝʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʘ (Rhynchosporeto (albae) - Shceuchzerietum (palustris) 

sphagnosum (S.Centrale, S.Cuspidatum)), ʰʝʡʭʮʝʨʽʻʚʦ-ʩʬʘʛʥʦʚʘ (Shceuchzerietum 

(palustris) sphagnosum (S. Fallax, S. Flexuosum)). 

ʋʛʨʫʧʦʚʘʥʥʷ ʬʦʨʤʘʮʽʾ ʨʜʝʩʥʠʢʘ ʘʣʴʧʽʡʩʴʢʦʛʦ (Potamogetoneta alpine). 

ɸʣʴʧʽʡʩʴʢʦʨʜʝʩʥʠʢʦʚʘ ʯʠʩʪʘ (Potamogetoneta alpine purum), 

ʟʘʥʫʨʝʥʦʢʫʰʠʨʦʚʦ-ʘʣʴʧʽʡʩʴʢʦʨʜʝʩʥʠʢʦʚʘ (Potamogetoneta (alpine) cerato-

phyllosum (demersi)), ʥʘʧʽʚʟʘʥʫʨʝʥʦʢʫʰʠʨʦʚʦ-ʘʣʴʧʽʡʩʴʢʦʨʜʝʩʥʠʢʦʚʘ 

(Potamogetonetum (alpini) ceratophyllosum (submersi)), ʪʨʠʙʦʨʦʟʝʥʯʘʩʪʦʨʷʩʢʦʚʦ-

ʘʣʴʧʽʡʩʴʢʦʨʜʝʩʥʠʢʦʚʘ (Potamogetonetum (alpini) lemnosum (trisulcae)). 

ɿʥʘʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ 

(73,7%) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 43081,8 ʛʘ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè - ʮʝ ʦʜʠʥ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʨʽʚʥʦʚʘʟʽ ʛʽʨʩʴʢʦʛʦ ʨʝʣʴʻʬʫ, ʱʦ ʤʘʶʪʴ 

ʚʠʥʷʪʢʦʚʫ ʮʽʥʥʽʩʪʴ, ʫ ʘʩʧʝʢʪʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ, ʚʦʜʦʨʝʛʫʣʶʶʯʠʭ, 

ʛʨʫʥʪʦʟʘʭʠʩʥʠʭ, ʢʣʽʤʘʪʦʫʪʚʦʨʶʶʯʠʭ ʪʘ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʨʝʛʫʣʶʶʪʴ ʚʦʜʥʠʡ ʨʝʞʠʤ ʽ ʟʙʘʛʘʯʫʶʪʴ ʘʪʤʦʩʬʝʨʫ ʢʠʩʥʝʤ, ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʞʠʪʪʻʚʝ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. 

ʅʘʡʮʽʥʥʽʰʠʤʠ ʷʚʣʷʶʪʴʩʷ ʨʽʜʢʽʩʥʽ ʣʽʩʦʚʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʦʙôʻʢʪʠ, ʜʝ ʚʦʥʠ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʯʘʩʪʦ, ʘʣʝ ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʚʢʨʘʧʣʝʥʥʷ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʥʘ ʟʨʦʩʪʘʶʯʽʡ ʪʝʨʠʪʦʨʽʾ ʇʘʨʢʫ. ɺʘʞʣʠʚʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ, ʤʽʩʮʝ ʟʨʦʩʪʘʥʥʷ ʮʽʥʥʦʛʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʧʦʨʦʜʥʦ-ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʨʦʩʣʠʥ ʪʘ ʾʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʻ ʧʨʠʩʫʪʥʽʤʠ ʩʝʨʝʜ ʥʠʭ. 

ʏʠʩʪʽ ʷʣʠʥʦʚʽ ʣʽʩʦʚʽ ʬʽʪʦʮʝʥʦʟʠ ʬʦʨʤʫʶʪʴ ʜʦʤʽʥʘʥʪʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʥʘ 

ʚʠʩʦʪʘʭ ʚʽʜ 1100-1400 ʤ.ʥ.ʨ.ʤ. ʊʦʤʫ ʚ ʩʤʫʟʽ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʧʝʨʝʚʘʞʘʶʪʴ 

ʤʝʟʦʪʨʦʬʥʽ, ʦʣʽʛʦ-ʤʝʟʦʪʨʦʬʥʽ ʽ ʦʣʽʛʦʪʨʦʬʥʽ ʪʠʧʠ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʩʫʨʘʤʝʥʽʚ ʪʘ ʩʫʙʦʨʽʚ, ʣʠʰʝ ʟʨʽʜʢʘ ʪʨʘʧʣʷʶʪʴʩʷ ʨʘʤʝʥʽ. 

ʄʽʰʘʥʽ ʷʣʠʥʦ-ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ ʟ ʜʦʤʽʰʢʦʶ ʷʚʦʨʘ, ʢʣʝʥʘ, ʷʩʝʥʘ, ʚôʟʘ 

ʟʨʦʩʪʘʶʪʴ ʥʘ ʧʣʦʱʽ 35% ʚ ʤʝʞʘʭ ʚʠʩʦʪʠ ʚʽʜ 800 ʜʦ 1100 ʤ.ʥ.ʨ.ʤ., ʚ ʮʠʭ ʫʤʦʚʘʭ 

ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʽ ʣʽʩʦʚʽ ʬʽʪʦʮʝʥʦʟʠ ʪʘ ʧʦʰʠʨʝʥʽ ʥʘ ʩʝʨʝʜʥʴʦ ʛʣʠʙʦʢʠʭ 

ʩʫʛʣʠʥʠʩʪʠʭ ʙʫʨʦʟʝʤʘʭ ʪʘ ʪʠʧʽʚ ʤʽʩʮʝ ʟʨʦʩʪʘʥʥʷ ʚʽʜ ʩʫʨʘʤʝʥʽʚ ʜʦ ʩʫʛʨʫʜʢʽʚ. 
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ɹʫʢʦʚʽ ʣʽʩʠ (ʯʠʩʪʦ ʣʠʩʪʷʥʽ) ʟʨʦʩʪʘʶʪʴ ʚ ʤʝʞʘʭ ʚʠʩʦʪ ʚʽʜ 440 ʜʦ 900, ʘ ʥʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ - 1300 ʤ., ʥʘ ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʠʭ ʪʝʤʥʦʙʫʨʠʭ 

ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ʽ ʩʚʽʪʣʦʙʫʨʠʭ ʧʦʪʫʞʥʠʭ ʛʨʫʥʪʘʭ ʥʘ ʩʫʛʨʫʜʢʦʚʠʭ ʪʘ ʛʨʫʜʦʚʠʭ 

ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʪʠʧʽʚ ʤʽʩʮʷ ʟʨʦʩʪʘʥʥʥʷ. ɼʣʷ ʚʦʣʦʛʠʭ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʠʭ ʽ 

ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʩʫʛʨʫʜʢʽʚ ʭʘʨʘʢʪʝʨʥʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʚʠʩʦʪʘʭ 

ʚʽʜ 850 ʜʦ 1250 ʤ., ʟ ʜʦʤʽʰʢʦʶ ʷʚʦʨʘ, ʢʣʝʥʘ, ʷʩʝʥʘ, ʚôʷʟʘ, ʘ ʚ ʥʠʞʥʽʭ ʧʦʷʩʘʭ 

ʛʨʘʙʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʽʥʰʠʭ ʣʠʩʪʷʥʠʭ ʚʠʜʽʚ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʫʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜ ʧʨʠʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʜʦ 

ʩʫʙʘʣʴʧʽʡʩʴʢʦʛʦ ʧʦʷʩʫ ʩʪʘʥʦʚʠʪʴ 30% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, ʘ ʩʝʣʠʪʝʙʥʽ (ʩʽʣʴʩʴʢʽ) 

4,8%. ɺʦʜʥʽ ʪʘ ʙʦʣʦʪʥʽ ʜʽʣʷʥʢʠ ʟʘʡʤʘʶʪʴ ʧʣʦʱʽ ʣʠʰʝ 0,01%. 

ʈʦʩʣʠʥʥʽʩʪʴ ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʢʨʠʚʦʣʽʩʩʷ ʩʫʙʘʣʴʧʽʡʩʴʢʦʛʦ ʧʦʷʩʫ ʽʟ ʩʦʩʥʠ 

ʛʽʨʩʴʢʦʾ, ʷʣʽʚʮʶ ʩʠʙʽʨʩʴʢʦʛʦ ʪʘ ʚʽʣʴʭʠ ʟʝʣʝʥʦʾ (ʜʫʰʝʢʽʾ), ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 1,4%, 

ʱʦ ʟʨʦʩʪʘʶʪʴ ʚʠʱʝ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʣʽʩʫ ʜʦ ʚʠʩʦʪʠ 1650 ʤ.ʥ.ʨ.ʤ. ɼʘʥʝ 

ʯʘʛʘʨʥʠʢʦʚʝ ʢʨʠʚʦʣʽʩʩʷ ʟʨʦʩʪʘʻ ʥʘ ʛʽʨʩʴʢʦ-ʧʽʜʟʦʣʠʩʪʠʭ, ʛʽʨʩʴʢʦ-ʣʫʯʥʠʭ, ʙʫʨʠʭ 

ʛʽʨʩʴʢʦ-ʣʽʩʦʚʠʭ ʛʨʫʥʪʘʭ ʩʫʛʣʠʥʠʩʪʦʛʦ ʨʽʟʥʦʚʠʜʫ ʩʠʣʴʥʦʾ ʩʢʝʣʴʥʦʩʪʽ, ʩʠʣʴʥʦʾ 

ʧʦʚʝʨʭʥʝʚʦʾ ʢʘʤʝʥʷʩʪʦʩʪʽ ʪʘ ʥʘ ʢʘʤôʷʥʠʭ ʨʦʟʩʠʧʠʱʘʭ. 

ɺʠʩʥʦʚʦʢ. ɿ ʯʘʩʫ ʩʪʚʦʨʝʥʥʷ ʇʘʨʢʫ (1989) ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʟʘʭʦʜʽʚ ʧʦ 

ʟʤʝʥʰʝʥʥʶ ʨʫʡʥʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʦʶ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ. ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʪʠʟ, ʥʘʫʢʦʚʠʭ 

ʦʙˇʨʫʥʪʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ ʨʽʟʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ  ʽʥʽʮʽʘʪʠʚ 

ʱʦʜʦ ʘʨʛʫʤʝʥʪʘʮʽʾ ʩʪʦʩʦʚʥʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʭʦʨʦʥʠ ʨʽʜʢʽʩʥʦʛʦ ʬʽʪʦʮʝʥʦʬʦʥʜʫ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʰʠʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çʉʠʥʝʚʠʨè ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, 

ʾʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʙʫʜʦʚʘ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʫʛʨʫʧʫʚʘʥʥʷ, ʮʝʥʦʪʠʯʥʘ ʙʫʜʦʚʘ 

ʪʘ ʬʣʦʨʠʩʪʠʯʥʝ ʷʜʨʦ, ʘ ʪʘʢʦʞ ʤʦʪʠʚʠ ʾʭ ʦʭʦʨʦʥʠ. 
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ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ʉʊɯʁʂʀʍ ɼʆ ɸʅʊʀɹɯʆʊʀʂɯɺ ʐʊɸʄɯɺ 

ʄɽʊʀʎʀʃɯʅʈɽɿʀʉʊɽʅʊʅʀʍ ʉʊɸʌɯʃʆʂʆʂɯɺ ʋ ʈʀʅʂʆɺɯʁ 

ʄʆʃʆʏʅɯʁ ʇʈʆɼʋʂʎɯɰ 

 

ʉʢʣʷʨ ʊʝʪʷʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ. ʙ. ʥ., ʜʦʮʝʥʪ 

ʃʘʚʨʝʥʪʴʻʚʘ ʂʘʪʝʨʠʥʘ ɺʘʣʝʨʽʾʚʥʘ, 

ʢ. ʙ. ʥ., ʜʦʮʝʥʪ 

ʄʘʨʯʝʥʢʦ ɭʣʽʟʘʚʝʪʘ ɺʘʣʝʨʽʾʚʥʘ,  

ɼʦʨʦʰʝʥʢʦ ɸʥʘʩʪʘʩʽʷ ɸʥʜʨʽʾʚʥʘ, 

ɻʦʥʯʘʨʢʦ ʄʘʢʩʠʤ ɼʝʤôʷʥʦʚʠʯ, 

ʩʪʫʜʝʥʪʠ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʜʦʤʦ, ʱʦ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ ʷʚʣʷʪʠʩʷ ʦʜʥʠʤ ʟ̔ ʜʞʝʨʝʣ 

ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʆʢʨʽʤ 

ʟʜʘʪʥʦʩʪʽ ʚʠʢʣʠʢʘʪʠ ʽʥʬʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʟʘʚʜʷʢʠ ʩʠʥʪʝʟʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ 

ʧʘʪʦʛʝʥʥʦʩʪʽ ï ʬʝʨʤʝʥʪʽʚ, ʪʦʢʩʠʥʽʚ, ʨʝʯʦʚʠʥ ʘʜʛʝʟʽʾ ʪʦʱʦ, ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʤʘʻ ʤʽʩʮʝ ʤʽʞʰʪʘʤʦʚʘ, ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʽ 

ʤʽʞʨʦʜʦʚʘ ʧʝʨʝʜʘʯʘ ʛʝʥʽʚ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʧʦʷʚʽ ʢʫʣʴʪʫʨ 

ʽʟ ʥʘʜʙʘʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʬʦʨʤʫʚʘʥʥʶ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ 

ʚʘʨʽʘʥʪʽʚ. ɽʣʽʤʽʥʘʮʽʷ ʪʘʢʠʭ ʰʪʘʤʽʚ ʽʟ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʧʝʚʥʽ 

ʪʨʫʜʥʦʱʽ [5]. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʤʝʪʠʮʠʣʽʥʨʝʟʠʩʪʝʥʪʥʽ ʰʪʘʤʠ 

ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ (MRSA), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ: ʤʘʢʨʦʣʽʜʽʚ, 

ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ, ʬʪʦʨʭʽʥʦʣʦʥʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʜʦ ʛʨʫʧʠ ɓ-ʣʘʢʪʘʤʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʥʽʮʠʣʽʥʠ ʽ ʮʝʬʘʣʦʩʧʦʨʠʥʠ ʚʩʽʭ ʧʦʢʦʣʽʥʴ [1, 9]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʷʚʣʝʥʥʷ ʤʝʪʠʮʠʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʽʣʦʢʦʢʫ ʫ ʨʠʥʢʦʚʽʡ ʤʦʣʦʯʥʽʡ ʧʨʦʜʫʢʮʽʾ ʽ ʘʥʘʣʽʟ ʨʽʚʥʷ ʾʭ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 



131 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʗʢ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʨʘʟʢʠ 

ʤʦʣʦʢʘ ʡ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʩʠʨʫ, ʩʤʝʪʘʥʠ, ʢʝʬʽʨʫ). ɼʦ ʘʥʘʣʽʟʫ ʧʨʦʙʠ 

ʛʦʪʫʚʘʣʠ ʟʛʽʜʥʦ ɼʉʊʋ ISO 6887-1:2003. ʉʘʥʽʪʘʨʥʦ-ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʛ̔ ʜʥʦ ɻʆʉʊ 9225-84 ʽ 

ɻʆʉʊ 30347-2016 [3, 4]. ɺʠʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ ʩʪʘʬʽʣʦʢʦʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ çAPI 

Staphè (çBioMerieuxè, ʌʨʘʥʮʽʷ). ʅʘʜʘʣʽ ʫ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ ʚʠʟʥʘʯʘʣʠ ʩʪʫʧʽʥʴ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʨʷʜʫ ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʟʘ 

ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ ʽ ʟʘ ʤʝʪʦʜʦʤ ʤʽʥʽʤʘʣʴʥʠʭ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝʜʝʥʴ (ISO 

20776-1.2006) [8]. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʝʨʝʜ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʤʥʦʞʠʥʥʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʽʟʦʣʷʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ 

ʦʢʩʘʮʠʣʽʥʫ ʯʝʨʝʟ ʧʨʦʜʫʢʮʽʶ ʧʝʥʽʮʠʣʽʥʟʚôʷʟʫʶʯʦʛʦ ʙʽʣʢʘ 2ʘ (ʇɿɹ 2ʘ), ʾʭ 

ʚʠʷʚʣʷʣʠ ʰʣʷʭʦʤ ʚʠʩʽʚʫ ʥʘ ʄʇɸ ʽʟ ʤʝʪʠʮʠʣʽʥʦʤ (ʦʢʩʘʮʠʣʽʥʦʤ) ʽ ʮʝʬʦʢʩʠʪʽʥʦʤ 

ʦʜʥʦʯʘʩʥʦ [10]. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʟ 548 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʨʠʥʢʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ 138 ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ 

ʥʘʷʚʥʽʩʪʶ ʩʘʥʽʪʘʨʥʦ-ʧʦʢʘʟʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ: ɹɻʂʇ ʚʠʷʚʣʷʣʠʩʴ ʫ 24,6% ʟʨʘʟʢʽʚ, 

ʙʘʢʪʝʨʽʾ ʨ. Staphylococcus ï ʫ 18,8%, ʨ. Enterococcus ï ʫ 5,8% ʧʨʦʙ. ʅʝʦʙʭʽʜʥʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʠʪʨ (ʫʩʝʨʝʜʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦ ʧʨʦʙʘʭ ʽʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ 

ʥʦʨʤʠ) ʙʘʢʪʝʨʽʡ ʨʦʜʫ Staphylococcus ʚ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʙʫʚ ʥʘʡʚʠʱʠʤ ʽ 

ʩʪʘʥʦʚʠʚ 3,88Ñ0,79 lg ʂʋʆ/ʛ ʧʨʦʜʫʢʪʫ. ʄʦʞʣʠʚʦ, ʮʝʡ ʬʘʢʪ ʧʦʚôʷʟʘʥʠʡ ʟ ʪʠʤ, 

ʱʦ ʤʦʣʦʢʦ ʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ, ʧʽʜ ʯʘʩ ʾʭ ʦʪʨʠʤʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʫ ʪʦʨʛʦʚʠʭ ʪʦʯʢʘʭ ʢʦʥʪʘʤʽʥʫʶʪʴʩʷ ʤʽʢʨʦʬʣʦʨʦʶ ʽʟ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ ʪʘ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʚʘʨʠʥ, ʣʶʜʝʡ-ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʨʦʜʘʚʮʽʚ, ʪʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʷʢʦʾ ʻ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Staphylococcus. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʩʪʘʬʽʣʦʢʦʢʠ ʧʨʦʷʚʣʷʶʪʴ 

ʣʽʧʘʟʥʫ, ʧʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʦʩʪʽ, ʟʜʘʪʥʽ ʫʪʠʣʽʟʫʚʘʪʠ ʣʘʢʪʦʟʫ, ï ʚʦʥʠ ʜʦʙʨʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʫ ʚʠʩʦʢʠʭ ʪʠʪʨʘʭ ʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ 

ʪʦʢʩʠʢʦʽʥʬʝʢʮʽʾ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ɻʦʨʶʢ ʖ. ɺ. 

[2], ʷʢʠʤ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʟ ʤʦʣʦʢʘ ʩʠʨʦʛʦ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʜʦʤʘʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʜʽʣʷʶʪʴʩʷ ʟʦʣʦʪʠʩʪʽ ʩʪʘʬʽʣʦʢʦʢʠ ʜʚʦʭ ʙʽʦʪʠʧʽʚ: 

S.aureus var. bovis ʽ S. aureus var. hominis, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʭʘʨʯʦʚʠʭ 
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ʧʨʦʜʫʢʪʽʚ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ ʪʚʘʨʠʥ ʽʟ ʾʭʥʴʦʾ ʰʢʽʨʠ ʪʘ ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ, ʘ ʪʘʢʦʞ ʟʽ 

ʰʢʽʨʠ ʨʫʢ ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʨʦʜʘʚʮʽʚ. 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʱʦ ʚʠʜʽʣʷʣʠʩʷ ʽʟ ʜʦʩʣʽʜʥʠʭ ʧʨʦʙ ʽʟ 

ʚʽʜʭʠʣʝʥʥʷʤʠ, ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʦʣʦʪʠʩʪʠʤ, ʝʧʽʜʝʨʤʘʣʴʥʠʤ ʽ ʩʘʧʨʦʬʽʪʥʠʤ 

ʩʪʘʬʽʣʦʢʦʢʘʤʠ. ʉʝʨʝʜ ʥʠʭ ʫ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʰʪʘʤʠ 

Staphylococcus aureus (ʫ 46,2% ʚʠʧʘʜʢʽʚ). 

ʅʘʡʩʪʽʡʢʽʰʠʤʠ ʚʠʜʽʣʝʥʽ ʰʪʘʤʠ ʩʪʘʬʽʣʦʢʦʢʽʚ ʚʠʷʚʠʣʠʩʷ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ 

ʧʝʥʽʮʠʣʽʥʦʚʦʛʦ ʨʷʜʫ ï ʘʤʧʽʮʠʣʽʥʫ ʽ ʦʢʩʘʮʠʣʽʥʫ ï ʚʽʜʧʦʚʽʜʥʦ 79,6 ʽ 68,5% 

ʢʫʣʴʪʫʨ. ʆʢʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ ʚʽʜʤʽʯʘʚʩʷ ʫ ʥʠʭ ʜʦ ʤʘʢʨʦʣʽʜʽʚ ʽ 

ʪʝʪʨʘʮʠʢʣʽʥʽʚ. ʊʘʢ, ʜʦ ʝʨʠʪʨʦʤʽʮʠʥʫ ʙʫʣʠ ʩʪʽʡʢʠʤʠ 61,1% ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ, 

ʜʦ ʜʦʢʩʠʮʠʣʽʥʫ ï 59,3%, ʜʦ ʘʟʠʪʨʦʤʽʮʠʥʫ ʽ ʪʝʪʨʘʮʠʢʣʽʥʫ ï ʧʦ 51,9% ʽʟʦʣʷʪʽʚ. ʋ 

ʚʠʜʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʪʽʡʢʠʭ ʜʦ ʮʠʭ ʘʥʪʠʙʽʦʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʝʨʝʜ S. aureus ʽ S. epidermidis. 

ʊʘʢ, ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʰʪʘʤʽʚ ʜʦ ʘʤʧʽʮʠʣʽʥʫ ʚʠʷʚʠʣʠʩʷ ʨʝʟʠʩʪʝʥʪʥʠʤʠ 

37,0% ʽ 31,5% ʽʟʦʣʷʪʽʚ ʟʦʣʦʪʠʩʪʦʛʦ ʽ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʜʦ 

ʦʢʩʘʮʠʣʽʥʫ ï 33,3% ʽ 27,8% ʢʫʣʴʪʫʨ, ʚʽʜʧʦʚʽʜʥʦ. 10 ʰʪʘʤʽʚ S. aureus ʽ 7 ʰʪ. S. 

epidermidis, ʩʪʽʡʢʽ ʜʦ ʦʢʩʘʮʠʣʽʥʫ, ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ 

ʤʝʪʠʮʠʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʢʫʣʴʪʫʨ ï MRSA ʽ MRSɽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʮʠʭ 

ʰʪʘʤʽʚ ʟʫʩʪʨʽʯʘʣʠʩʴ ʽ ʪʘʢʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʩʫʯʘʩʥʠʭ 

ɓ-ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ: ʜʦ ʽʤʽʧʝʥʝʤʫ (1 ʰʪʘʤ), ʮʝʬʦʪʘʢʩʠʤʫ (5 ʢʫʣʴʪʫʨ), 

ʮʝʬʪʨʽʘʢʩʦʥʫ (7 ʽʟʦʣʷʪʽʚ), ʮʝʬʪʘʟʠʜʽʤʫ (7 ʰʪʘʤʽʚ), ʘʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (7 ʢʫʣʴʪʫʨ). ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ MRSA ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ï ʤʘʢʨʦʣʽʜʽʚ, 

ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ, ʬʪʦʨʭʽʥʦʣʦʥʽʚ, ʘ ʦʩʦʙʣʠʚʦ ʜʦ ʛʨʫʧʠ ɓ-ʣʘʢʪʘʤʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʧʝʥʽʮʠʣʽʥʠ ʽ ʮʝʬʘʣʦʩʧʦʨʠʥʠ ʚʩʽʭ ʧʦʢʦʣʽʥʴ [7]. 

ʆʢʨʽʤ ʪʦʛʦ, ʩʝʨʝʜ ʚʠʜʽʣʝʥʠʭ ʥʘʤʠ ʽʟʦʣʷʪʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ ʧôʷʪʴ ʤʘʣʠ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʪʨʠ ï ʜʦ ʣʽʥʝʟʦʣʽʜʫ ï ʧʨʝʧʘʨʘʪʽʚ ʚʠʙʦʨʫ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʰʪʘʤʘʤʠ ʤʝʪʠʮʠʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ 

ʽʟ ʤʥʦʞʠʥʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [6]. ʅʘʷʚʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʦʛʦ 
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ʪʘʢʠʭ ʽʟʦʣʷʪʽʚ, ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʪʝʨʘʧʽʶ ʚʠʢʣʠʢʘʥʠʭ ʥʠʤʠ ʽʥʬʝʢʮʽʡ, ʙʦ 

ʩʧʝʢʪʨ ʘʥʪʠʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʥʘʯʥʦ ʦʙʤʝʞʫʻʪʴʩʷ. 

ɺʠʩʥʦʚʢʠ. 138 ʧʨʦʙ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʘʷʚʥʽʩʪʶ ɹɻʂʇ ʫ 24,6% 

ʚʠʧʘʜʢʽʚ, ʙʘʢʪʝʨʽʡ ʨ. Staphylococcus ï ʫ 18,8%, ʨ. Enterococcus ï ʫ 5,8% 

ʚʠʧʘʜʢʽʚ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʨʴʦʤʘ ʚʠʜʘʤʠ: S. aureus, S. epidermidis, S. saprophyticus. ʅʘʡʩʪʽʡʢʽʰʠʤʠ 

ʩʪʘʬʽʣʦʢʦʢb ʚʠʷʚʠʣʠʩʷ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʥʽʮʠʣʽʥʦʚʦʛʦ ʨʷʜʫ ï ʘʤʧʽʮʠʣʽʥʫ ʽ 

ʦʢʩʘʮʠʣʽʥʫ ï ʚʽʜʧʦʚʽʜʥʦ 79,6 ʽ 68,5% ʢʫʣʴʪʫʨ. ʆʢʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʩʪʽʡʢʦʩʪʽ ʚʽʜʤʽʯʘʚʩʷ ʫ ʥʠʭ ʜʦ ʤʘʢʨʦʣʽʜʽʚ ʽ ʪʝʪʨʘʮʠʢʣʽʥʽʚ. 10 ʰʪʘʤʽʚ S. aureus ʽ 7 

ʰʪ. S. epidermidis ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ MRSA ʽ MRSɽ. ʉʝʨʝʜ ʥʠʭ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʽ ʪʘʢʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʩʫʯʘʩʥʠʭ ɓ-

ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ: ʜʦ ʽʤʽʧʝʥʝʤʫ (1 ʰʪʘʤ), ʮʝʬʦʪʘʢʩʠʤʫ (5 ʢʫʣʴʪʫʨ), 

ʮʝʬʪʨʽʘʢʩʦʥʫ (7 ʽʟʦʣʷʪʽʚ), ʮʝʬʪʘʟʠʜʽʤʫ (7 ʰʪʘʤʽʚ), ʘʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (7 ʢʫʣʴʪʫʨ). ʇôʷʪʴ ʤʘʣʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʽ ʪʨʠ ï ʜʦ ʣʽʥʝʟʦʣʽʜʫ. 
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ʇʉʀʍʆ-ʌɯɿɯʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʈʀʊʋɸʃɯɿɸʎɯɰ ʉʊɸʊɽɺʆɰ 

ʇʆɺɽɼɯʅʂʀ ʊɺɸʈʀʅ 

 

ʐʝʚʮʽʚ ʄʠʨʦʩʣʘʚ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢ. ʚʝʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʈʽʚʥʝʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ  

ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʈʽʚʥʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʪʦʣʦʛʽʷ ʚʠʚʯʘʻ ʧʦʚʝʜʽʥʢʫ ʪʚʘʨʠʥ, ʘ ʧʦʚʝʜʽʥʢʘ ï ʮʝ ʬʫʥʢʮʽʷ 

ʦʨʛʘʥʽʟʤʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʪʚʘʨʠʥ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭʥʽʭ ʧʨʠʨʦʜʥʠʭ ʧʦʪʨʝʙ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʩʪʘʪʝʚʽʡ ʧʦʚʝʜʽʥʮʽ  ʪʘ ʛʝʥʝʪʠʯʥʦʤʫ ʧʨʦʜʦʚʞʝʥʥʽ ʚʠʜʫ [1,2]. 

ʇʦʚʝʜʽʥʢʘ ʫ ʪʚʘʨʠʥ ʚʽʜʽʛʨʘʻ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʷʢ ʜʣʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʩʪʘʪʝʚʦʛʦ ʚʽʜʙʦʨʫ, ʪʦʙʪʦ ʧʦʚʝʜʽʥʢʘ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ ʟʘ 

ʩʧʘʜʢʦʚʦ ʟʫʤʦʚʣʝʥʦʶ ʧʨʦʛʨʘʤʦʶ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʜʣʷ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʫʯʽʥʥʷ ʘʙʦ ʪʨʝʥʫʚʘʥʥʷ [3,5]. ʋ ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʚʨʦʜʞʝʥʠʤ 

ʜʽʷʤ [6,7] 

ɺʽʜʙʽʨ ʡʜʝ ʰʣʷʭʦʤ ʞʦʨʩʪʢʦʛʦ ʚʠʙʨʘʢʫʚʘʥʥʷ ʧʘʨʪʥʝʨʽʚ, ʷʢʽ ʚʝʜʫʪʴ ʩʝʙʝ ʥʝ 

ʟʦʚʩʽʤ "ʧʨʘʚʠʣʴʥʦ" ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʘʢʪʠʚʥʦ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʨʠʪʫʘʣ 

ʟʘʣʠʮʷʥʥʷ ʦʜʥʦʛʦ ʟ ʚʠʜʽʚ ʤʦʨʩʴʢʠʭ ʧʪʘʭʽʚ - ʢʨʷʯʦʢ - ʚʭʦʜʠʪʴ ʧʽʜʥʦʰʝʥʥʷ 

ʩʘʤʮʝʤ ʩʘʤʢʠ ʜʘʨʫʥʢʘ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʦʾ ʨʠʙʢʠ, ʷʢʫ ʚʦʥʘ ʪʫʪ ʞʝ ʟ'ʾʜʘʻ. ʇʨʠ 

ʮʴʦʤʫ ʩʘʤʢʠ ʥʘʜʘʶʪʴ ʷʚʥʫ ʧʝʨʝʚʘʛʫ ʣʠʰʝ ʪʠʤ ʩʘʤʮʷʤ, ʷʢʽ ʧʽʜʥʦʩʷʪʴ ʾʤ ʨʠʙʦʢ 

ʯʽʪʢʦ ʧʝʚʥʦʛʦ ʨʦʟʤʽʨʫ: ʯʠ ʥʝ ʟʘʥʘʜʪʦ ʤʘʣʝʥʴʢʠʭ, ʘʣʝ ʽ ʥʝ ʜʫʞʝ ʚʝʣʠʢʠʭ. 

ʉʪʘʪʝʚʘ ʧʦʚʝʜʽʥʢʘ ˇʨʫʥʪʫʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ ʽʥʩʪʠʥʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʽ ʚʨʘʞʘʻ ʩʚʦʻʶ ʢʦʥʩʝʨʚʘʪʠʚʥʽʩʪʶ ʽ ʩʪʝʨʝʦʪʠʧʥʽʩʪʶ. ʌʘʢʪʠʯʥʦ 

ʚʦʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʚʠʜʦʩʧʝʮʠʬʯ̔ʥʠʭ ʨʠʪʫʘʣʽʚ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ 

ʪʫʨʥʽʨʥʠʭ ʙʦʷʭ ʽ ʰʣʶʙʥʠʭ ʽʛʨʘʭ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʩʧʝʮʠʬʽʢʫ ʨʠʪʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʚʘʨʠʥ, ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʧʝʨʽʦʜ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʰʣʶʙʥʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʢʦʥʪʘʢʪʽʚ. 
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. 

ʄʘʪʝʨʽʘʣʠ ï ʦʜʦʤʘʰʥʝʥʥʽ ʪʚʘʨʠʥʠ ʪʘ ʾʭ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʨʦʟʤʥʦʞʝʥʥʷʤ, ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʠʤʠ ʽ ʤʽʞʚʠʜʦʚʠʤʠ ʚʟʘʻʤʠʥʘʤʠ. 

ʄʝʪʦʜʠ ï ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʽ; ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ (çʩʠʪʫʘʮʽʷ-ʨʝʘʢʮʽʷè, 

çʩʪʠʤʫʣ ï ʨʝʘʢʮʽʷè, çʩʧʨʦʙ ʽ ʧʦʤʠʣʦʢè); ʦʙʣʽʢ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʠʨʦʜʥʦʾ ʧʦʚʝʜʽʥʢʠ; ʬʦʪʦ- ʽ ʚʽʜʝʦʟʡʦʤʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɼʦʤʽʥʫʶʯʘ ʤʦʪʠʚʘʮʽʷ. ɺ ʦʩʥʦʚʽ ʞʠʪʪʻʚʦʛʦ ʜʦʩʚʽʜʫ ʣʝʞʠʪʴ ʧʝʚʥʘ 

ʙʽʦʣʦʛʽʯʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʧʦʪʨʝʙʘ. ɺʠʢʣʠʢʘʚʰʠ ʚʠʙʽʨʢʦʚʫ ʘʢʪʠʚʘʮʽʶ ʧʝʚʥʠʭ 

ʤʦʟʢʦʚʠʭ ʘʧʘʨʘʪʽʚ, ʚʦʥʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʦʤʽʥʫʶʯʦʾ ʤʦʪʠʚʘʮʽʾ. ʋ 

ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ ʜʦʤʽʥʫʶʯʦʶ ʩʪʘʻ ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʤʦʪʠʚʘʮʽʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ 

ʣʝʞʠʪʴ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʘ ʧʦʪʨʝʙʘ. ɼʦʤʽʥʫʶʯʘ ʤʦʪʠʚʘʮʽʷ ʷʢ ʧʝʨʚʠʥʥʠʡ 

ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʡ ʬʘʢʪʦʨ ʚʠʟʥʘʯʘʻ ʚʩʽ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʤʦʟʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʨʦʛʨʘʤ. ʉʧʝʮʠʬʽʢʘ ʤʦʪʠʚʘʮʽʡ ʚʠʟʥʘʯʘʻ 

ʭʘʨʘʢʪʝʨ ʽ ñʭʽʤʽʯʥʠʡ ʩʪʘʪʫʩò ʚʥʫʪʨʽʰʥʴʦʮʝʥʪʨʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʽ ʥʘʙʽʨ ʤʦʟʢʦʚʠʭ 

ʘʧʘʨʘʪʽʚ, ʷʢʽ ʚʪʷʛʫʶʪʴʩʷ ʫ ʮʝʡ ʧʨʦʮʝʩ. ʗʢ ʢʦʨʠʩʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʦʛʦ ʘʢʪʫ 

ʧʦʚʝʜʽʥʢʠ ʚʠʩʪʫʧʘʻ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ, ʫ ʥʘʰʦʤʫ ʘʩʧʝʢʪʽ ʩʪʘʪʝʚʦʾ, ʪʦʙʪʦ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʾ. 

ʐʠʨʦʢʠʡ ʨʝʧʝʨʪʫʘʨ ʛʦʪʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʚʠʯʦʢ, ʷʢʽ ʘʙʦ 

ʚʠʟʥʘʯʝʥʽ ʛʝʥʝʪʠʯʥʦ, ʘʙʦ ʩʬʦʨʤʦʚʘʥʽ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʪʦʙʪʦ ʥʘʙʫʣʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ̒  ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʠʭ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʨʦʛʨʘʤ. 

ʇʦʚʝʜʽʥʢʦʚʫ ʧʨʦʛʨʘʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʩʪʝʤʫ ʽʥʪʨʘʮʝʥʪʨʘʣʴʥʠʭ 

ʫʤʦʚʥʠʭ ʨʝʬʣʝʢʩʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʦʤʧʣʝʢʩ ʪʠʤʯʘʩʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʟʙʝʨʽʛʘʶʯʠʤʠ ʚ ʧʘʤ'ʷʪʽ, ʚʽʜʥʦʩʥʦ ʤʽʮʥʠʤʠ ʩʝʥʩʦʤʦʪʦʨʥʠʤʠ ʩʠʥʪʝʟʘʤʠ. 

ɼʦʤʽʥʫʶʯʘ ʤʦʪʠʚʘʮʽʷ ñʜʽʩʪʘʻò ʟ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʧʘʤ'ʷʪʽ ʛʦʪʦʚʽ ʝʣʝʤʝʥʪʠ, 

ʷʢʽ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ. ʆʩʪʘʥʥʷ ʤʦʞʣʠʚʘ ʧʨʠ ʩʪʘʙʽʣʴʥʽʡ ʥʝ ʘʣʴʪʝʨʥʘʪʠʚʥʽʡ 

ʥʘʚʢʦʣʠʰʥʽʡ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʫ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚʠʷʚʣʷʻ ʩʚʦʾ ʤʽʮʥʽ ʟʚ'ʷʟʢʠ ʽ 

ʚʽʜʥʦʩʠʥʠ. 
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ʇʨʠʨʦʜʥʠʡ ʜʦʙʽʨ ʨʦʟʜʽʣʠʚ ʮʽʣʠʡ ʨʷʜ ʛʦʪʦʚʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʥʘ 

ʢʦʥʢʨʝʪʥʽ, ʨʝʛʫʣʷʨʥʦ ʧʦʚʪʦʨʶʚʘʥʽ ʞʠʪʪʻʚʽ ʩʠʪʫʘʮʽʾ, ʷʢʽ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʝʚʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʤʦʪʠʚʘʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʧʦʚʝʜʽʥʮʽ, ʷʢʘ ʥʝ ʚʠʤʘʛʘʻ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʱʦ ʚʠʧʝʨʝʜʞʘʻ (ʽʥʩʪʠʥʢʪʠ, ʩʪʝʨʝʦʪʠʧʥʽ ʥʘʚʠʯʢʠ ʡ ʽʥ.). ʊʘʢʠʤ ʰʣʷʭʦʤ 

ʧʨʠʨʦʜʥʠʡ ʜʦʙʽʨ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʤʦʚʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʟʫʩʪʨʽʯʽ ʟ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʷ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʜʠʥʘʤʽʮʽ ʬʽʣʦʛʝʥʝʟʫ, ʘʣʝ ʽ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʤʦʟʦʢ ʚʦʣʦʜʽʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʦʶ ʬʽʢʩʘʮʽʻʶ ʜʦ ʙʽʦʣʦʛʽʯʥʦ ʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʪʘʥʥʻ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʙʽʨ ʥʘʚʠʯʦʢ ʧʦʚʝʜʽʥʢʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʤ'ʷʪʽ ʜʦʨʦʩʣʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʽ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʘʢʪʽʚ ʧʦʚʝʜʽʥʢʠ. 

ɻʦʪʦʚʠʡ ʜʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʘʣʝ ʱʝ ʥʝ ʤʘʶʯʠ ʧʦʜʨʫʛʠ ʩʘʤʝʮʴ ʣʶʪʦ ʟʘʭʠʱʘʻ 

ʩʚʦʾ ʚʦʣʦʜʽʥʥʷ ʚʽʜ ʙʫʜʴ-ʷʢʦʾ ʩʧʨʦʙʠ ʚʪʦʨʛʥʝʥʥʷ. ɺʩʷ ʧʦʚʝʜʽʥʢʘ ʩʘʤʮʷ ʚ ʮʝʡ 

ʧʝʨʽʦʜ ʻ ʘʛʨʝʩʠʚʥʘ ʧʦ ʩʚʦʾʡ ʩʫʪʽ, ʽ ʯʘʩʪʠʥʘ ʾʾ ʧʝʨʝʚʝʨʰʫʻ ʘʛʨʝʩʠʚʥʽʩʪʴ ʧʨʠ 

ʥʝʩʧʦʜʽʚʘʥʽʡ ʧʦʷʚʽ ʩʘʤʢʠ. ʇʦʚʝʜʽʥʢʘ ʩʘʤʮʷ ʽ ʩʘʤʢʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʚʠʜʫ ʚ 

ʤʦʤʝʥʪ ʾʭ ʧʝʨʰʦʾ ʟʫʩʪʨʽʯʽ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ ʻ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʢʦʥʬʣʽʢʪ 

ʤʽʞ ʜʚʦʤʘ ʩʘʤʮʷʤʠ. ʊʘʢʫ ʢʘʨʪʠʥʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʽ ʫ ʢʦʤʘʭ, ʽ ʫ ʨʠʙ, ʽ ʫ 

ʧʪʘʭʽʚ, ʽ ʫ ʩʩʘʚʮʽʚ, ʱʦ ʚʝʜʫʪʴ ʦʜʠʥʦʯʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʧʦʟʘ ʩʝʟʦʥʦʤ 

ʨʦʟʤʥʦʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʩʢʣʘʜʥʽ ʚʟʘʻʤʠʥʠ ʧʘʨʪʥʝʨʽʚ ʚ ʧʝʨʰʠʡ ʤʦʤʝʥʪ 

ʫʪʚʦʨʝʥʥʷ ʧʘʨʠ ʫ ʪʠʭ ʚʠʜʽʚ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽʡ ʩʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ, ʪʦʙʪʦ ʩʘʤʢʘ 

ʟʟʦʚʥʽ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʘʙʦ ʜʫʞʝ ʩʣʘʙʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʘʤʮʷ. 

ʆʪʞʝ, ʧʝʨʰʘ ʬʘʟʘ ʩʝʢʩʫʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʘʤʮʷ, ʧʦ ʩʫʪʽ, ʻ ʥʝ ʱʦ ʽʥʰʝ, ʷʢ 

ʘʛʨʝʩʠʚʥʘ ʧʦʚʝʜʽʥʢʘ. ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʠʪʫʘʣʽʟʘʮʽʾ ʩʪʘʪʝʚʦʾ ʧʦʚʝʜʽʥʢʠ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʩʧʘʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʦʩʦʙʠʥʠ ʧʨʦʪʠʣʝʞʥʦʾ ʩʪʘʪʽ ʚʩʪʫʧʘʶʪʴ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʬʽʟʠʯʥʠʡ ʢʦʥʪʘʢʪ. ʉʣʽʜ 

ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥ ̫ʬʽʟʠʯʥʘ ʩʫʪʠʯʢʘ ʤʽʞ ʦʩʦʙʠʥʘʤʠ ʚ ʩʚʽʪʽ ʪʚʘʨʠʥ 

ʟʜʝʙʽʣʴʰʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʫ ʩʪʘʥʽ ʘʛʦʥʩ̔ʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ: ʧʨʠ 

ʙʽʡʢʘʭ, ʥʘʧʘʜʽʚ ʟ ʤʝʪʦʶ ʚʙʠʚʩʪʚʘ ʽ ʪ.ʧ. ʂʨʽʤ ʪʦʛʦ, ʜʦʤʽʥʘʥʪʥʽ ʦʩʦʙʠʥʠ ʯʘʩʪʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʨʘʡʥʶ ʩʪʫʧʽʥʴ ʩʚʦʻʾ ʧʝʨʝʚʘʛʠ ʥʘʜ ʧʽʜʣʝʛʣʠʤʠ, ʽʤʽʪʫʶʯʠ 

ʩʧʘʨʦʚʫʚʘʥʥʷ. ʋ ʰʣʶʙʥʽʡ ʧʦʚʝʜʽʥʮʽ ʬʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪ ̔ ʞ ʩʘʤʽ 

ʧʨʠʡʦʤʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʽʜʧʦʚʽʜʥʦʾ ʘʛʨʝʩʠʚʥʦʾ ʨʝʘʢʮʽʾ, ʧʝʨʰ ʥʽʞ ʚʩʪʫʧʠʪʠ ʚ 
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ʩʪʘʪʝʚʠʡ ʢʦʥʪʘʢʪ, ʧʨʠ ʮʴʦʤʫ ʪʚʘʨʠʥʠ ʟʤʫʰʝʥʽ ʚʜʘʚʘʪʠʩʷ ʜʦ ʟʘʩʧʦʢʽʡʣʠʚʠʭ 

ʜʝʤʦʥʩʪʨʘʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʰʣʶʙʥʠʡ ʨʠʪʫʘʣ - ʮʝ ʥʘʙʽʨ ʽʥʩʪʠʥʢʪʠʚʥʠʭ ʜʽʡ, 

ʫʪʚʦʨʝʥʠʭ ʰʣʷʭʦʤ ʘʩʠʤʽʣʷʮʽʾ ʦʩʥʦʚʥʠʭ ʽʥʩʪʠʥʢʪʽʚ: ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʜʫ, ʘʛʨʝʩʽʾ ʽ 

ʦʙʦʨʦʥʠ. ʇʨʠ ʩʪʘʪʝʚʽʡ ʧʦʚʝʜʽʥʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʘʛʨʝʩʽʾ ʚ ʨʠʪʫʘʣʴʥʽ 

ʨʫʭʠ ʽ ʞʝʩʪʠ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʠʨʘʞʝʥʥʷ ʚ ʰʣʶʙʥʠʭ ʪʫʨʥʽʨʘʭ ʽ ʪʘʥʮʷʭ. 

ʉʢʣʘʜʥʘ ʰʣʶʙʥʘ ʧʦʚʝʜʽʥʢʘ ʥʝʦʙʭʽʜʥʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʧʨʠʜʫʰʝʥʥʷ ʘʢʪʠʚʥʦ- ʽ 

ʧʘʩʠʚʥʦ-ʦʙʦʨʦʥʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʦʩʦʙʠʥʠ ʦʙʦʭ ʩʪʘʪʝʡ. 

ʉʘʤ ʧʨʦʮʝʩ ʟʘʣʠʮʷʥʥʷ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʨʠʪʫʘʣʘʤʠ, 

ʥʘʧʨʠʢʣʘʜ ʫ ʬʦʨʤʽ ʰʣʶʙʥʠʭ ʪʘʥʮʽʚ, ʧʽʜʥʦʰʝʥʥʷ "ʜʘʨʽʚ" ʽ ʪ.ʧ. ʆʩʥʦʚʥʘ ʡʦʛʦ 

ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʩʘʤʝ ʚ ʟʘʩʧʦʢʦʻʥʥʽ ʘʛʨʝʩʠʚʥʦʛʦ ʧʘʨʪʥʝʨʘ. ʉʘʤʢʠ ʪʚʘʨʠʥ 

ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʧʨʠ ʧʝʨʰʠʭ ʩʧʨʦʙʘʭ ʩʘʤʮʷ ʚʩʪʫʧʠʪʠ ʚ ʩʪʘʪʝʚʠʡ ʢʦʥʪʘʢʪ  ʟ ʥʠʤʠ 

ʚʠʷʚʣʷʶʪʴ ʨʝʘʢʮʽʾ ʩʪʨʘʭʫ ʘʙʦ ʘʛʨʝʩʽʾ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʝʚʥʦʛʦ 

ʧʝʨʽʦʜʫ ʟʘʣʠʮʷʥʥʷ. 

ʋʤʠʨʦʪʚʦʨʝʥʥʷ. ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʟʘʣʠʮʷʥʥʷ ʩʘʤʢʠ ʚʠʟʥʘʯʘʶʪʴ, 

ʥʘʩʢʽʣʴʢʠ ʘʜʝʢʚʘʪʥʘ ʧʦʚʝʜʽʥʢʘ ʩʘʤʮʷ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ 

ʩʪʘʪʝʚʦʛʦ ʚʽʜʙʦʨʫ. ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʚ ʧʝʨʽʦʜ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦ ʘʛʨʝʩʠʚʥʠʤʠ ʩʘʤʮʽ. ɺʦʥʠ ʚʣʘʰʪʦʚʫʶʪʴ 

ʧʦʻʜʠʥʢʠ, ʬʫʥʢʮʽʾ ʷʢʠʭ - ʚʠʙʽʨ ʟʘʭʠʩʥʠʢʘ ʩʽʤ'ʾ ʜʣʷ ʦʭʦʨʦʥʠ ʧʦʪʦʤʩʪʚʘ. ʆʩʢʽʣʴʢʠ 

ʦʜʠʥ ʩʘʤʝʮʴ ʤʦʞʝ ʟʘʧʣʽʜʥʠʪʠ ʢʽʣʴʢʦʭ ʩʘʤʦʢ, ʩʘʤʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʠʭ 

ʟʘʩʧʦʢʽʡʣʠʚʠʭ ʧʦʟ ʧʦʚʠʥʥʘ ʧʨʠʚʝʨʥʫʪʠ ʜʦ ʩʝʙʝ ʫʚʘʛʫ ʩʘʤʮʷ ʽ ʧʦʢʘʟʘʪʠ, ʱʦ ʚʦʥʘ 

ʛʦʪʦʚʘ ʜʦ ʩʧʘʨʦʚʫʚʘʥʥʷ. ʗʢʱʦ ʩʘʤʢʘ ʥʝ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʪʦ 

ʘʛʨʝʩʽʷ ʩʘʤʮʷ ʤʦʞʝ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʽ ʥʘ ʥʝʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ 

ʩʘʤʢʠ - ʧʦʜʘʪʠ ʩʝʙʝ ʪʘʢ, ʱʦʙ ʥʝ ʙʫʪʠ ʘʪʘʢʦʚʘʥʠʡ ʘʛʨʝʩʠʚʥʠʤ ʩʘʤʮʝʤ. 

ʇʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʮʴʦʛʦ ʜʝʢʽʣʴʢʘ, ʘ ʩʘʤʝ: 

¶ ʩʧʝʮʠʬʽʯʥʠʡ ʚʠʛʣʷʜ ʽ ʟʘʙʘʨʚʣʝʥʥʷ. ʋ ʜʝʷʢʠʭ ʪʚʘʨʠʥ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʘ 

ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʩʘʤʢʫ ʚʽʜ ʩʘʤʮʷ, ʻ ʚʨʦʜʞʝʥʠʤ; ʽʥʰʠʤ ʞʝ 

ʚʣʘʩʪʠʚʦ ʩʪʘʪʝʚʝ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʦʟʥʘʢ ʚ ʨʘʥʥʴʦʤʫ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ. ɺ 

ʦʩʥʦʚʥʦʤʫ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʘʤʮʽʚ, ʷʢʽ ʚ ʧʝʚʥʦʤʫ ʧʝʨʽʦʜʽ 

ʦʥʪʦʛʝʥʝʟʫ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘʤʽʪʥʽ ʦʟʥʘʢʠ ʩʘʤʦʢ ʩʚʦʛʦ ʚʠʜʫ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʽ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʫ ʪʚʘʨʠʥ ʚʽʜʩʫʪʥʷ ʩʪʘʪʝʚʠʡ ʜʠʤʦʨʬʽʟʤ ʽ ʚʩ ̔ʦʩʦʙʠʥʠ 

ʜʘʥʦʛʦ ʚʠʜʫ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʩʘʤʢʠ; 
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¶ ʫʤʠʨʦʪʚʦʨʝʥʥʷ. ɺʦʥʦ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. ʆʜʠʥ 

ʟ ʥʠʭ - ʜʝʤʦʥʩʪʨʘʮʽʷ ʩʘʤʢʦʶ ʧʦʟ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʦʟʠ, ʱʦ 

ʟʘʧʨʦʰʫʻ ʜʦ ʩʧʘʨʦʚʫʚʘʥʥʷ. ɯʥʰʠʡ ʰʣʷʭ - ʧʨʦʷʚ ʩʘʤʢʦʶ ʽʥʬʘʥʪʠʣʴʥʦʛʦ 

ʧʦʚʝʜʽʥʢʠ, ʱʦ ʩʪʠʤʫʣʶʻ ʫ ʩʘʤʮʷ ʧʦʷʚʫ ʱʦʜʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʥʝʾ ʙʘʪʴʢʽʚʩʴʢʦʾ 

ʧʦʚʝʜʽʥʢʠ. ʊʘʢ, ʩʘʤʢʠ ʙʘʛʘʪʴʦʭ ʧʪʘʭʽʚ, ʧʦʜʽʙʥʦ ʧʪʘʰʝʥʷʪʘʤ, ʚʠʧʨʦʰʫʶʪʴ ʫ 

ʩʘʤʮʽʚ ʢʦʨʤ, ʘ ʩʘʤʮʽ ʾʭ ʛʦʜʫʶʪʴ. 

ʉʧʦʩʦʙʠ ʟʘʣʫʯʝʥʥʷ ʩʪʘʪʝʚʠʭ ʧʘʨʪʥʝʨʽʚ. ʋ ʟʥʘʯʥʽʡ ʤʽʨʽ ʨʠʪʫʘʣʽʟʦʚʘʥ̔ ʽ 

ʩʧʦʩʦʙʠ ʟʘʣʫʯʝʥʥʷ ʩʪʘʪʝʚʠʭ ʧʘʨʪʥʝʨʽʚ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʪʚʘʨʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʧʨʠʡʦʤʠ, ʩʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʟʚʠʯʘʡʥʽ: 

¶ ʟʚʫʢʦʚʽ ʜʝʤʦʥʩʪʨʘʮʽʾ; 

¶ ʟʘʧʘʭʦʚ ̔ʟʘʣʫʯʝʥʥʷ; 

¶ ʟʦʨʦʚʝ ʟʘʣʫʯʝʥʥʷ. 

ʗʢ ʚʚʘʞʘʻ ʂ. ʃʦʨʝʥʮ, ʚ ʩʚʽʪʽ ʨʠʪʫʘʣʽʚ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʠʥʠʢʥʝʥʥʷ 

ʥʦʚʠʭ ʩʧʘʜʢʦʚʠʭ ʨʝʘʢʮʽʡ. ʊʘʢʘ ʯʽʪʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʜʽʡ, ʧʦ ʩʫʪʽ, ʷʚʣʷʻ 

ʩʦʙʦʶ ʥʦʚʠʡ ʽʥʩʪʠʥʢʪ, ʷʢʠʡ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʧʦʨʷʜ ʟ ʦʩʥʦʚʥʠʤʠ ʽʥʩʪʠʥʢʪʘʤʠ 

(ʭʘʨʯʫʚʘʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ, ʚʪʝʯʘ, ʘʛʨʝʩʽʷ). ʐʣʶʙʥʽ ʪʘʥʮʽ - ʮʝ ʨʠʪʫʘʣ, ʚ ʷʢʦʤʫ 

ʥʝ ʪʽʣʴʢʠ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʨʷʜ ʽʥʩʪʠʥʢʪʠʚʥʠʭ ʩʪʠʤʫʣʽʚ, ʘʣʝ ʽ ʚʠʨʦʙʣʷʻʪʴʩʷ ʨʷʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʮʽ ʩʪʠʤʫʣʠ. ʉʪʠʤʫʣʶʶʯʘ ʩʠʪʫʘʮʽʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ  ʁʧʦʚʝʜʽʥʢʦʶ ʨʦʜʠʯʘ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʚ ʘʚʪʦʥʦʤʥʠʡ ʨʠʪʫʘʣ, ʩʪʘʻ 

ʪʘʢʦʶ, ʜʦ ʷʢʦʾ ʧʨʘʛʥʫʪʴ ʟʘʨʘʜʠ ʥʝʾ ʩʘʤʦʾ, ʪʦʙʪʦ ʽʟ ʟʘʩʦʙʫ ʩʪʘʻ ʤʝʪʦʶ. 

ɿʥʘʯʝʥʥʷ ʥʘʙʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʘʪʝʚʦʾ ʧʦʚʝʜʽʥʢʠ. ʈʘʟʦʤ ʟ ʮʠʤ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʦʙʭʽʜʥʝ ʚʠʨʦʙʣʝʥʥʷ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʤʦʚʥʠʭ 

ʨʝʬʣʝʢʩʽʚ, ʟʦʢʨʝʤʘ, ʷʢʽ ʧʽʜʢʨʽʧʣʝʥʽ ʩʪʘʪʝʚʠʤʠ ʽ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʽʥʩʪʠʥʢʪʘʤʠ. 

ɼʦʤʽʥʫʶʯʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʦʨʤʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʩʚʦʛʦ ʚʠʜʫ, 

ʦʩʦʙʣʠʚʦ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʚ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʪʚʘʨʠʥʠ. ʂʦʥʩʝʨʚʘʪʠʚʥʽʩʪʴ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʚ ʩʪʘʪʝʚʽʡ ʧʦʚʝʜʽʥʮʽ  ̒ ʚʘʞʣʠʚʦʶ ʜʣʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʟ̔ʦʣʷʮʽʾ ʚʠʜʫ. ʉʪʘʪʝʚʠʡ ʚʽʜʙʽʨ ʚʠʙʫʜʦʚʫ̒ʪʴʩʷ ʥʘ ʫʯʘʩʪʽ ʚ ʨʦʟʤʥʦʞʝʥʥʽ ʦʩʦʙʠʥ, 

ʧʦʚʝʜʽʥʢʘ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʻ ʧʨʠʨʦʜʥʴʦʶ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʩʪʝʨʝʦʪʠʧʥʦ.ʁ ɼʠʢʽ 

ʪʚʘʨʠʥʠ ʤʘʶʪʴ, ʟʘʟʚʠʯʘʡ, ʜʦʩʠʪʴ ʯʽʪʢʦ ʬʽʢʩʦʚʘʥʠʡ ʨʠʪʫʘʣ ʩʪʘʪʝʚʦ ʾ ʽ 

ʤʘʪʝʨʠʥʩʴʢʦ ʾ ʧʦʚʝʜʽʥʢʠ. ʅʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʟʘʚʜʷʢʠ ʜʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʣʶʯʝʥʥʷ ʪʘʢʠʭ ʦʩʦʙʠʥ ʟ ʯʠʩʣʘ 
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ʧʘʨʪʥʝʨʽʚ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʦʟʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʚ ʥʝʚʦʣʽ, 

ʧʦʨʫʰʝʥʥʷ ʩʪʘʪʝʚʦʾ ʧʦʚʝʜʽʥʢʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʙʘʪʴʢʽʚʩʴʢʽʡ 

ʧʦʚʝʜʽʥʮʽ ʩʘʤʦʢ ʽ ʚʠʞʠʚʘʥʥʷ ʤʦʣʦʜʥʷʢʘ. ʉʘʤʝ ʩʪʘʪʝʚʘ ʽ ʙʘʪʴʢʽʚʩʴʢʘ ʧʦʚʝʜʽʥʢʘ 

ʧʝʨʰʠʤʠ ʟʘʟʥʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʫʰʝʥ ɹʚ ʧʨʦʮʝʩʽ ʦʜʦʤʘʰʥʝʥʥʷ, ʘ ʪʦʤʫ 

ʜʘʥʽ ʧʨʦʮʝʩʠ ʫ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʧʦʪʨʝʙʫʶʪʴ ʧʠʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʥʘʜʘʥʥ ̫

ʣʶʜʠʥʦ  ʁʚʽʜʧʦʚʽʜʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɺʠʩʥʦʚʢʠ. ʉʪʘʪʝʚʘ ʧʦʚʝʜʽʥʢʘ ʪʚʘʨʠʥ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʦʰʫʢʫ ʩʪʘʪʝʚʦʛʦ 

ʧʘʨʪʥʝʨʘ, ʙʦʨʦʪʴʙʽ ʟʘ ʡʦʛʦ ʚʦʣʦʜʽʥʥʷ, ʟʘʣʠʮʷʥʥʽ (ʩʪʘʪʝʚʦʤʫ ʨʠʪʫʘʣʽ), ʨʝʘʢʮʽʷʭ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʩʦʙʽ ʧʦʜʽʙʥʠʭ ʽ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ. ʋ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʮʽ ʨʝʘʢʮʽʾ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʽ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʦʟʥʘʢʠ. ʉʘʤʝʮʴ ʫ ʚʩʽʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʟʘʚʦʡʦʚʫʻ ʩʘʤʢʫ, ʟʜʝʙʽʣʴʰʦʛʦ 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʟʘʢʦʥʽʚ ʙʦʶ ʽ ʟʘʣʠʮʷʥʥʷ. ɹʽʣʴʰʦʶ ʤʽʨʦʶ ʙʘʪʴʢʽʚʩʴʢʘ ʧʦʚʝʜʽʥʢʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʤʘʪʝʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʧʣʦʜʫ. ʋ ʚʩʽʭ ʪʚʘʨʠʥ ʪʚʘʨʠʥ ʚʠʨʘʞʝʥʦ ʧʦʯʫʪʪʷ ʤʘʪʝʨʠʥʩʪʚʘ; ʤʘʪʝʨʽ ʤʦʞʫʪʴ 

ʚʠʨʦʱʫʚʘʪʠ ʜʠʪʠʥʯʘʪ-ʧʨʠʡʤʘʢʽʚ ʥʝ ʣʠʰʝ ʩʚʦʛʦ ʚʠʜʫˇ, ʘʣʝ ʽ ʽʥʰʦʛʦ. 
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Introductions . One of the most common viral infections today is viral hepatitis 

(hereinafter VH). Among them, the most common are viral hepatitis B (hereinafter 

HBV) and C (HCV), which account for 96% of all VH-related deaths. Unfortunately, 

Ukraine is not one of the countries with widespread implementation of existing 

prevention strategies, in particular prevention technologies, which provide for the 

formation and preventive supervision of risk groups for transmission of VH infection 

through parenteral rote, indirect contact and contact with biological fluids of infected 

persons. Vaccine prophylaxis of viral hepatitis in newborns and young children needs 

to be strengthened. The growing prevalence of hemocontact (parenteral) viral 

hepatitis, its asymptomatic course, predisposition of people to chronic diseases with 

significant mortality rates, gives us the problem of its spread as a "silent epidemic" 

which is of global importance. 

The most common type of VH, hepatitis B, is the most serious and globally 

underestimated problem in the health care system. In 2015, the disease killed 

approximately 887,000 people worldwide. The virus is 50-100 times more contagious 

than human immunodeficiency virus. In infants infected with hepatitis B, during the 

first year of life, the disease becomes chronic in 80-90% of cases. In adults, chronic 

viral hepatitis B increases the risk of cirrhosis and liver cancer by 350 times after 10-

15 years of infection. 
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According to experts, 1.5% (632,298) of people in Ukraine are infected with 

the hepatitis B virus, of which only 3.7% (23,687) of people are under medical 

supervision (data 2019) [1]. 

Aim:  Processing of statistical data from 2015-2019 on the incidence of viral 

hepatitis B of the State Institution "Kirovograd Regional Laboratory Center of the 

Ministry of Health of Ukraine"; coverage of possible causes of hepatitis B virus 

infection depending on the age group of the population. 

Materials and methods: Statistical data from 2015-2019 on the incidence of 

viral hepatitis B in the Kirovohrad region; methods of mathematical statistics, 

analysis and comparison. 

Results and discussion. According to the annual screening and control 

conducted in the Kirovohrad region by the State Institution "Kirovohrad Regional 

Laboratory Center of the Ministry of Health of Ukraine" for the period from 2015 to 

2019, 1661 cases of viral hepatitis were registered, which is an average of 172 

patients per 100,000 population. 

Figure 1 shows that from 2015 till 2019, the number of people infected with 

viral hepatitis gradually decreased in general. The peak can be observed in 2015. The 

number of patients that year reached 388 people, which is 40 infected people per 

100,000 population. The lowest number of people suffering from VH was in 2019. Its 

equal to 272 people or 28 people per 100,000 population. 

 

Figure 1. The number of people infected with viral hepatitis in  

Kirovograd region (2015-2019) 
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Majority of these infected people suffer with acute or chronic hepatitis B 

(Chart 1). 

Chart  1 

The number of infected people with acute and chronic forms of hepatitis B in the 

Kirovograd region for the period from 2015 to 2019 

Year 
Patients with HBV 

Acute Chronic 

2015 36 53 

2016 23 58 

2017 24 51 

2018 20 71 

2019 16 51 

 

In total, the number of people infected with hepatitis B virus from 2015 to 

2019 is 403. The chronic form prevails in 284 people. 

The age group having the highest number of people infected with HBV - 

people over 18 years. The number of patients in this group reached 375 within 5 

years, while the number of infected children was 29 (Figure 2). 

 

 

Figure 2. Number of HBV- positive people, depending on the age group in the 

Kirovograd region (2015-2019) 
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Therefore, all of the collected data show that the number of infected people 

with HBV who are older than 18 years significantly exceeds the number of infected 

children. The probable cause of this distribution may primarily be related to the 

routes of transmission of hepatitis B virus. 

Conclusions. HBV is spread mainly through percutaneous or mucous contact 

with infected blood and various body fluids, including saliva, menstrual, vaginal 

secretions and semen. Sexual transmission of the virus can occur especially in 

unvaccinated homosexuals and heterosexuals or in people who are workers of the sex 

industry. Infection in adulthood leads to the development of chronic viral hepatitis B 

in less than 5% of cases. Transmission of the virus can also occur as a result of 

accidental ingestion of a small amount of blood or fluid during medical, surgical or 

dental procedures, from razors with infected blood, use of insufficiently sterilized 

syringes and needles; intravenous and percutaneous drug use; tattoos, piercings and 

acupuncture. Perinatal transmission is the main route of transmission of hepatitis B 

virus in many parts of the world and is an important factor in maintaining the 

reservoir of infection. In the absence of prevention, a large number of mothers with 

the virus (especially HBeAg-seropositive) transmit the infection to their infants at 

birth or shortly after birth [2]. The risk of perinatal infection also increases if the 

mother has acute hepatitis in the second or third trimester of pregnancy or within two 

months of delivery. Although the hepatitis B virus can infect the fetus intrauterinely, 

it is rare and is usually associated with prenatal bleeding and placental abruption. The 

risk of developing chronic infection after perinatal infection is 90% (up to 6 months), 

but decreases to 20-60% at the age of 6 months to 5 years [2,3]. 

The second probable cause of human infection with viral hepatitis was a 

popular trend of the last 5-10 years - the mother's refusal to vaccinate her child. 

Hepatitis B can be prevented by vaccination, which is provided by the National 

Calendar of preventive vaccinations of the Ministry of Health of Ukraine since 2000. 

All children and adolescents under the age of 18 who have not previously been 

vaccinated should be vaccinated against HBV. According to the recommendations, 

all infants should be vaccinated against hepatitis B as soon as possible after birth, 
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preferably within the first 24 hours of life. Three doses of hepatitis B vaccine protect 

the baby for life. 

The third and final reason for the spread of viral hepatitis is the lack of 

awareness of all segments of the population about the risks, ways of transmission and 

prevention of viral infections, including viral hepatitis. 
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Introductions . The description that several human tissues and cells express the 

vitamin D receptor (VDR), allows a growing interest in extra-skeletal functions of 

this vitamin [1]. In humans, vitamin D (1,25(OH)(2)D(3) is mainly synthesized in the 

skin after exposure to UVB whereas only a minor part (<10%) is derived from dietary 

sources [2]. 

Aim  - to assess the role of vitamin D in inflammation. 

Results and discussion. Vitamin D (D represents D2, or D3, or both) after it is 

ingested is incorporated into chylomicrons, which are absorbed into the lymphatic 

system and enter the venous blood. Several studies suggest that calcitriol can enhance 

the innate immune response, whereas it can inhibit the adaptive immune response [3]. 

T and B cells express VDR and are important target cells of calcitriol immune 

regulation. Vitamin D can suppress cellular and humoral immunity in several animal 

models as it plays an important role in regulating proliferation, differentiation of 

activated B cell, and immunoglobulin production [4]. Systemic inflammation is 

characterised by elevated levels of inflammatory biomarkers in the blood stream such 

as tumour necrosis factor Ŭ (TNF-Ŭ), interleukin-1ɓ (IL-1ɓ), interleukin-2 (IL-2), 

interleukin-6 (IL-6), interleukin-8 (IL-8) and interleukin-12 (IL-12). An infectious 

pathogenesis posits that intracellular bacteria disrupt the vitamin D regulated immune 

system, resulting in persistent infection and chronic inflammation. In the clinical 

setting, a novel immunotherapy is demonstrating the ability to resolve vitamin D 

metabolism dysfunction, restore immune function, and thus, eliminate infection and 

reduce inflammation. It is known that the activation of immunocompetent cells is a 

https://www.frontiersin.org/articles/10.3389/fimmu.2015.00513/full#B2
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calcium-dependent process [5]. Insufficiency or deficiency of cholecalciferol in the 

body is considered a predictor of many chronic diseases and infections. 

Immunoregulatory effects of vitamin D3 deficiency are manifested in the form of 

increased proinflammatory vector of congenital and adaptive immune responses. 

Moreover, the effect of vitamin D3 on these processes has a dose-dependent effect. In 

the absence or deficiency of vitamin D3 in the body there is a delay in the maturation 

of lymphocytes at the stage of lymphoblasts, which significantly affects the processes 

of immune response to antigenic stimuli [6]. Confirmation of the importance of 

vitamin D3 in immune regulation are the results of numerous experimental and 

clinical studies showing a link between low levels of vitamin D3 and increased 

susceptibility to various infections (viral, bacterial, fungal etiology), as well as the 

development of autoimmune and allergic pathology [7]. The data provided by M.C. 

Magnus et al. [8], showed that the frequency of lower respiratory tract infections in 

children of the first three years of life (n = 1248) is inversely related to even the level 

of 25 (OH) D in the serum of their mothers during pregnancy. Given that one of the 

main functions of vitamin D is the regulation of calcium transport in the intestinal 

mucosa, renal tubules and bones, with its deficiency there is a violation of calcium 

metabolism, reducing the concentration of this macronutrient in body fluids and cells, 

which can adversely affect activation of immunocompetent cells. 

According to scientific studies, vitamin D deficiency is observed all over the 

world [9]. Domestic studies among both adults [10-12] and children of Ukraine have 

found the presence of insufficient amounts of vitamin D. 

Conclusion. Vitamin D plays an important role in the regulation of the 

immune response modulates the immune system, has a direct regulatory effect on the 

functions of B- and T-lymphocytes and affects the phenotype and function of 

antigen-presenting cells and dendritic cells. 
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ʋɼʂ 616.24-002.17-037 

ʄʆɾʃʀɺʆʉʊɯ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺɯɼɼɸʃɽʅʀʍ ʅɸʉʃɯɼʂɯɺ 

ʊʗɾʂʆɰ ʇʅɽɺʄʆʅɯɰ 

 

ɸʚʨʘʤʝʥʢʦ ɯʨʠʥʘ ɺʽʢʪʦʨʽʚʥʘ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʘ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʌʇʆ 

ɼʝʨʞʘʚʥʠʡ ʟʘʢʣʘʜ  

çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè 

ɼʥʽʧʨʦ ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʪʷʞʢʦʶ ʥʝʛʦʩʧʽʪʘʣʴʥʦʶ ʧʨʥʝʚʤʦʥʚʻʶ 

(ʊʅʇ) ʚ ʜʠʥʘʤʽʮʽ, ʚʠʷʚʣʝʥʥʶ ʬʘʢʪʦʨʽʚ ʽ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʪʨʠʚʘʣʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʊʅʇ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʥʝʚʤʦʥʽʷ, ʪʷʞʢʘ ʥʝʛʦʩʧʽʪʘʣʴʥʘ ʧʥʝʚʤʦʥʽʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʙʨʦʟʫ ʧʽʩʣʷ ʧʥʝʚʤʦʥʽʾ 

ɺʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʣʽʢʫʚʘʥʥʷ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ ʥʘ ʊʅʇ ʻ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʽʜʜʘʣʝʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʦʟʥʠʭ 

ʟʤʽʥ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 88 

ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 20 ʜʦ 82 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ ï 47,6Ñ1,7 ʨʦʢʽʚ), 42 (47,7 %) 

ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʽ 46 (52,3 %) ï ʞʽʥʦʯʦʾ ʩʪʘʪʽ, ʟ ʜʽʘʛʥʦʟʦʤ 

çʅʝʛʦʩʧʽʪʘʣʴʥʘ ʧʥʝʚʤʦʥʽʷ, ʪʷʞʢʠʡ ʧʝʨʝʙʽʛè. ʇʨʦʚʦʜʠʣʦʩʴ ʜʠʥʘʤʽʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟʘ ʭʚʦʨʠʤʠ, ʱʦ ʧʝʨʝʥʝʩʣʠ ʊʅʇ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʽʜʜʘʣʝʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʷʭʦʤ 

ʤʦʥʽʪʦʨʫʚʘʥʥʷ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ ʚʧʨʦʜʦʚʞ ʨʦʢʫ ʧʽʩʣʷ 

ʦʜʫʞʘʥʥʷ. 

ʇʨʠ ʦʮʽʥʮʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʽʘʛʥʦʟ çʪʷʞʢʘ 

ʥʝʛʦʩʧʽʪʘʣʴʥʘ ʧʥʝʚʤʦʥʽʷè ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʙʫʚ ʜʦʩʪʦʚʽʨʥʠʡ, ʪʦʙʪʦ ʚʩʽ ʚʠʧʘʜʢʠ (100 %) ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʠ 

ʧʽʜʪʚʝʨʜʞʝʥʽ ʥʘʷʚʥʽʩʪʶ ʭʘʨʘʢʪʝʨʥʠʭ ʟʤʽʥ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʫ ʜʚʦʭ ʧʨʦʝʢʮʽʷʭ. 
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ʅʘ ʤʦʤʝʥʪ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʯʘʩʪʦʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʴ ʫ 

ʭʚʦʨʠʭ 1-ʾ ʛʨʫʧʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʫ ɺʈɯʊ, ʚ 1,7 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʦʢʘʟʥʠʢ ʫ ʧʘʮʽʻʥʪʽʚ 2-ʾ ʛʨʫʧʠ (57,6 % ʧʨʦʪʠ 34,6 %; ʨ < 0,05), ʱʦ ʧʨʷʤʦ 

ʢʦʨʝʣʶʚʘʣʦ ʟ ʪʷʞʢʽʩʪʶ ʩʪʘʥʫ ʭʚʦʨʠʭ ʟʘ ʰʢʘʣʦʶ SMRT-CO (rs = 0,260; p < 0,05) 

ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʬʝʨʤʝʥʪʫ TGF ɓ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ (rs = 0,228; p < 0,05). 

ɺ ʜʠʥʘʤʽʮʽ ʨʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʚʦʨʠʤʠ, ʱʦ ʧʝʨʝʥʝʩʣʠ ʊʅʇ, 

ʚʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʥʘ 8 % (p < 0,05) 

ʯʝʨʝʟ 1 ʤʽʩ. ʧʽʩʣʷ ʦʜʫʞʘʥʥʷ, ʥʘ 26,1 % (p < 0,001) ï ʯʝʨʝʟ 3 ʤʽʩ. ʽ ʥʘ 64,8 % 

(p < 0,001) ï ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ. ɺʦʜʥʦʯʘʩ, ʙʽʣʴʰ ʥʽʞ ʫ ʯʚʝʨʪʽ (27,3 %) ʭʚʦʨʠʭ ʯʝʨʝʟ 

ʨʽʢ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʾ ʊʅʇ ʟʙʝʨʽʛʘʣʠʩʴ ʟʤʽʥʠ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʯʝʨʝʟ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʦʟʫ ʥʘ ʤʽʩʮʽ ʣʦʢʘʣʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ ʫ ʟʙʝʨʝʞʝʥʥʽ ʟʘʣʠʰʢʦʚʠʭ ʟʤʽʥ ʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʧʨʦʪʷʛʦʤ 6 ʽ 12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʾ ʭʚʦʨʦʙʠ ʤʽʞ ʛʨʫʧʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʫ ʮʽ ʪʝʨʤʽʥʠ ʟʤʽʥʠ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʫ 51,5 % ʽ 39,4 % ʧʘʮʽʻʥʪʽʚ 1-

ʾ ʛʨʫʧʠ ʧʨʦʪʠ 25,5 % ʽ 20,0 % ʚʠʧʘʜʢʽʚ ʫ 2-ʡ ʛʨʫʧʽ (p < 0,05). ʊʦʙʪʦ, ʫ ʧʘʮʽʻʥʪʽʚ 

2-ʾ ʛʨʫʧʠ ʥʦʨʤʘʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜʙʫʚʘʣʘʩʴ 

ʚhʠʜʰʝ. 

ɿʙʝʨʝʞʝʥʥʷ ʟʤʽʥ ʚ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʟʘ ʜʘʥʠʤʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 6 ʽ 12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʊʅʇ ʜʦʩʪʦʚʽʨʥʦ ʟʘʣʝʞʘʣʦ ʚʽʜ ʚʽʢʫ 

(rs = 0,270; ʨ < 0,05 ʽ rs = 0,260; ʨ < 0,05) ʽ ʩʪʘʪʽ (rs = 0,248; ʨ < 0,05 ʽ rs = 0,232; 

ʨ < 0,05) ʧʘʮʽʻʥʪʽʚ. ʊʦʙʪʦ ʫ ʯʦʣʦʚʽʢʽʚ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʬʽʙʨʦʟʥʽ 

ʟʤʽʥʠ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ, ʥʽʞ ʫ ʞʽʥʦʢ: ʯʝʨʝʟ 6 ʤʽʩ. ï 47,6 % ʧʨʦʪʠ 23,9 %; ʯʝʨʝʟ 

12 ʤʽʩ. ï 38,1 % ʧʨʦʪʠ 17,4 % (ʨ < 0,05). 

ʂʨʽʤ ʚʽʢʫ ʽ ʩʪʘʪʽ, ʥʘʷʚʥʽʩʪʴ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ ʯʝʨʝʟ 6 

ʽ 12 ʤʽʩ. ʧʽʩʣʷ ʢʣʽʥʽʯʥʦʛʦ ʦʜʫʞʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʚʘʣʘ ʟ ʪʘʢʠʤʠ ʢʣʽʥʽʢʦ-

ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʣʝʛʝʥʷʭ ʷʢ: ʩʪʫʧʽʥʴ ʃʅ 

(rs = 0,494; p < 0,001 ʽ rs = 0,373; p < 0,001), ʪʷʞʢʽʩʪʴ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʟʘ ʰʢʘʣʦʶ 

SMRT-CO ( rs = 0,549; p < 0,001 ʽ rs = 0,312; p < 0,01), ʚʽʜʩʦʪʦʢ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ (rs = 0,319; p < 0,01 ʽ rs = 0,241; p < 0,05) ʪʘ ʣʽʤʬʦʮʠʪʽʚ (rs = -0,472; 
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p < 0,001 ʽ rs = -0,259; p < 0,05), ʨʽʚʝʥʴ ʩʘʪʫʨʘʮʽʾ ʢʠʩʥʶ (rs = -0,465; p < 0,001 ʽ 

rs = -0,307; p < 0,01), ʉʈɹ (rs = 0,518; p < 0,001 ʽ rs = 0,297; p < 0,05) ʽ TGF b 

(rs = 0,276; p < 0,01 ʽ rs = 0,229; p < 0,05) ʫ ʬʘʟʫ ʨʦʟʧʘʣʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʌɿɼ ʟʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ ʯʝʨʝʟ 3 ʤʽʩ. ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʾ 

ʊʅʇ (rs = 0,416; p < 0,001 ʽ rs = 0,349; p < 0,001). ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʤʦʤʝʥʪ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ 

ʤʘʨʢʝʨʘ ʬʽʙʨʦʟʫ TGF ɓ ʤʦʞʥʘ ʚʚʘʞʠʪʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʚʽʜʜʘʣʝʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʧʝʨʝʥʝʩʝʥʦʾ ʊʅʇ (p < 0,05), ʪʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʤʘʨʢʝʨʘʤʠ ʧʦ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʦʩʪʘʥʥʽʭ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽ ROC- ʘʥʘʣʽʟʫ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʦʮʽʥʦʯʥʠʭ ʪʘʙʣʠʮʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʫ 

ʭʚʦʨʠʭ, ʱʦ ʧʝʨʝʥʝʩʣʠ ʊʅʇ, ʯʝʨʝʟ 6 ʽ 12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʢʣʽʥʽʯʥʦʛʦ ʦʜʫʞʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʧʝʨʰʽ ʤʽʩʮʷ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʟʙʝʨʝʞʝʥʥʷ 

ʟʤʽʥ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʟʘ ʜʘʥʠʤʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ 

ʧʽʚʨʦʢʫ ʧʽʩʣʷ ʦʜʫʞʘʥʥʷ, ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʂʫʣʴʙʘʢʘ ʧʦʩʽʜʘʣʠ: 

ʨʽʚʝʥʴ ʉʈɹ ʫ ʬʘʟʫ ʨʦʟʧʘʣʫ ʟʘʭʚʦʨʶʚʘʥʥʷ >87 ʤʛ/ʣ (ɯ=1,88), ʏɼʈ >23 ʟʘ 1 ʭʚ. 

(ɯ=1,28), ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ¢14 % (ɯ=1,17) ʽ ʨʽʚʝʥʴ ʩʘʪʫʨʘʮʽʾ ʢʠʩʥʶ ¢94 % 

(ɯ=1,05). ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʢʘʟʫʚʘʣʠ ʥʘ ʚʠʩʦʢʠʡ  

ʨʠʟʠʢ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʦʟʥʠʭ ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ ʭʚʦʨʠʭ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʊʅʇ, 

ʚʠʷʚʠʣʠʩʴ: ʩʪʘʨʰʠʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ (ɯ=1,18), ʥʝʦʜʥʦʨʘʟʦʚʽ ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʥʘ ʧʥʝʚʤʦʥʽʶ ʚ ʘʥʘʤʥʝʟʽ (ɯ=0,98), ʨʽʚʝʥʴ ʩʘʪʫʨʘʮʽʾ ʢʠʩʥʶ ¢90 % ʥʘ ʧʦʯʘʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ɯ=0,89), ʟʙʝʨʝʞʝʥʥʷ ʧʦʨʫʰʝʥʴ ʌɿɼ ʯʝʨʝʟ 3 ʤʽʩ. ʧʽʩʣʷ ʢʣʽʥʽʯʥʦʛʦ 

ʦʜʫʞʘʥʥʷ (ɯ=0,73). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʽ ʦʮʽʥʦʯʥʽ ʪʘʙʣʠʮʽ ʽ ʤʦʜʝʣʴ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʚʽʜʜʘʣʝʥʠʭ ʬʠʙʨʦʪʠʯʝʩʢʠʭ ʟʤʽʥ 

ʚ ʣʝʛʝʥʷʭ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʟ ʪʦʯʥʽʩʪʶ 90,9 % 

(95% ɼɯ: 84,9 ï 96,9 %). 

ɺʠʩʥʦʚʢʠ: 

1. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʱʦʜʦ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʊʅʇ ʚ ʜʠʥʘʤʽʮʽ, ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʠʟʥʘʯʝʥʥʷ 
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ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʦʨʤʘʣʽʟʘʮʽʶ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʭʚʦʨʠʭ ʥʘ ʊʅʇ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10-14 ʜʦʙʫ. 

2. ɼʦ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʊʅʇ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʨʘʞʝʥʠʤ 

(ʧʦʥʘʜ 10 %) ʥʝʡʪʨʦʬʽʣʴʥʠʤ ʟʩʫʚʦʤ ʚʣʽʚʦ ʧʽʜ ʯʘʩ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʟʥʘʯʥʦʶ ʏɼʈ 

ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʪʨʠʚʘʣʦʶ ʣʠʭʦʤʘʥʢʦʶ, ʪʨʠʚʘʣʠʤ ʟʙʝʨʝʞʝʥʥʷ ʢʘʰʣʶ ʧʽʜ ʯʘʩ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟ ʪʨʠʚʘʣʦʶ ʛʦʩʧʽʪʘʣʽʟʘʮʽʻʶ (ʧʦʥʘʜ 19 ʜʽʙ ʟʘ ʤʝʜʠʯʥʠʤʠ 

ʧʦʪʨʝʙʘʤʠ), ʚʠʨʘʟʥʦʶ ʣʝʛʝʥʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʟʙʝʨʝʞʝʥʥʷʤ ʟʤʽʥ ʬʫʥʢʮʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʭʘʥʥʷ ʧʦʥʘʜ 3 ʤʽʩ., ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʮʝ ʧʘʮʽʻʥʪʠ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʪʘ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ. 

3. ʇʘʮʽʻʥʪʠ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʶ ʬʝʨʤʝʥʪʫ TGF ɓ ʧʦʥʘʜ 21000 ʧʛ/ʤʣ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʶ ʉʈɹ ʧʦʥʘʜ 87 ʤʛ/ʣ ʥʘ ʤʦʤʝʥʪ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ 

ʚʢʣʶʯʝʥʽ ʜʦ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʬʽʙʨʦʪʠʯʥʠʭ 

ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ ʪʘ ʧʽʜʣʷʛʘʪʠ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʛʣʷʜʫ ʪʘ ʧʨʦʚʝʜʝʥʥʶ ʧʨʦʛʨʘʤʠ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

4. ɼʣʷ ʣʽʢʘʨʽʚ ʧʝʨʚʠʥʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʩʽʤʝʡʥʠʭ ʣʽʢʘʨʽʚ ʩʣʽʜ ʧʘʤôʷʪʘʪʠ 

ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʟʤʽʥ ʌɿɼ ʪʘ ʟʤʽʥ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʪʨʠʚʘʣʽʩʪʶ ʜʦ 

ʨʦʢʫ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʾ ʊʅʇ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝ ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʧʘʮʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʥʠʢʥʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ 

ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. 
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ɿʅɸʏɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʉʋɼʀʅʅʆɻʆ ʊʆʅʋʉʋ ʊɸ ʉʊɸʅʋ ɺɸɻʆ-

ʉʀʄʇɸʊʀʏʅʀʍ ɺɿɸɭʄʆɼɯʁ ɺ ʆʉɯɹ ʄʆʃʆɼʆɻʆ ɺɯʂʋ ɿ 

ʅʆʈʄɸʃʔʅʀʄ ɺʀʉʆʂʀʄ ʈɯɺʅɽʄ ɸʈʊɽʈɯɸʃʔʅʆɻʆ ʊʀʉʂʋ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʉʊɸʊɯ 

 

ɹʘʪʫʰʢʽʥ ɺʘʣʝʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʜ. ʤ. ʥ, ʧʨʦʬʝʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʠ ʟ  

ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ 

ʇɺʅɿ ʂʠʾʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʝʩʪʝʨʝʥʢʦ ʃʽʣʽʷ ʆʣʝʛʽʚʥʘ 

ʃʽʢʘʨ-ʽʥʪʝʨʥ 

ʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ5 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ/Introductions. ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʩʪʘʥʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠ ʘʨʪʝʨʽʘʣʴʥʽʡ 

ʛʽʧʝʨʪʝʥʟʽʾ ʤʘʶʪʴ ʩʫʧʝʨʝʯʣʠʚʠʡ ʭʘʨʘʢʪʝʨ. ɺʣʘʩʝʥʢʦ ʄ.ɸ ʪʘ ʩʧʽʚʘʚʪʦʨʠ (2015 

ʨʽʢ) ʚʚʘʞʘʶʪʴ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʝʥʜʦʪʝʣʽʶ ʧʨʠ ʘʨʪʝʨʽʘʣʴʥʽʡ ʛʽʧʝʨʪʝʥʟʽʾ ʤʘʻ 

ʧʝʨʚʠʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʻ ʧʨʠʯʠʥʦʶ, ʟʘ Peterson S.V. (2004 ʨʽʢ) ʟʤʽʥʠ 

ʩʢʦʨʽʰʝ ʻ ʥʘʩʣʽʜʢʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʷ 

ʫ ʤʦʣʦʜʠʭ ʦʩʽʙ ʚ ʥʦʨʤʘʣʴʥʠʤ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ɸʊ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʚʚʘʞʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʠʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ/Aim. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ ʚ ʛʝʥʜʝʨʥʠʭ ʦʩʽʙ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʟ ʚʠʩʦʢʠʤ ʥʦʨʤʘʣʴʥʠʤ ʘʨʪʝʨʽʘʣʴʥʠʤ ʪʠʩʢʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʘʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ/Materials and methods. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʟʘʣʫʯʝʥʽ 48 ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʩʝʨʝʜʥʽʡ ʚʽʢ 26,5Ñ38), ʷʢʽ ʤʘʣʠ ʦʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʽ ʩʢʣʘʣʠ ʛʨʫʧʫ ʟ ʚʠʩʦʢʠʤ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ɸʊ (120/80-139/89 ʤʤ.ʨʪ.ʩʪ). 

ɺʩʽʤ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʦʩʦʙʘʤ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʨʝʘʢʪʠʚʥʦʾ ʛʽʧʝʨʝʤʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
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ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʂʘʨʜʽʦʧʫʣʴʩ ʇ12/2è ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʨʝʘʢʪʠʚʥʦʩʪʽ (ʂʈ). 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʘʢʪʠʚʥʦʩʪʽ (ʂʈ) ʙʽʣʴʰʝ 60 % ʩʫʜʠʥʥʠʡ 

ʪʦʥʫʩ ʚʚʘʞʘʻʪʴʩʷ ʟʙʝʨʝʞʝʥʠʤ, ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʘʢʪʠʚʥʦʩʪʽ ʤʝʥʰʝ 50% - 

ʩʫʜʠʥʥʠʡ ʪʦʥʫʩ ʟʤʝʥʰʝʥʠʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʯʠʩʣʝʥʥʷ ʟ ʚʠʚʝʜʝʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʦʙʯʠʩʣʶʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ 

ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢ: ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʨʝʛʫʣʷʮʽʾ, ʽʥʜʝʢʩ ʥʘʧʨʫʞʝʥʥʷ, 

ʩʪʘʥ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ, ʚʝʛʝʪʘʪʠʚʥʠʡ ʙʘʣʘʥʩ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʟʘ 

ɹʘʻʚʩʴʢʠʤ (ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ (ʇɸʈʉ)), ʧʦʢʘʟʥʠʢʠ ʧʫʣʴʩʦʚʦʾ ʭʚʠʣʽ (ʽʥʜʝʢʩ ʘʫʛʤʝʥʪʘʮʽʾ, ʽʥʜʝʢʩ 

ʞʦʨʩʪʢʦʩʪʽ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ/Results and discussion. ʆʙʯʠʩʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ ʨʝʘʢʪʠʚʥʦʾ ʛʽʧʝʨʝʤʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʛʝʥʜʝʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢ ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ ʅʦʨʤʘ 

ɿʙʝʨʝʞʝʥʘ 

ʬʫʥʢʮʽʷ 

ʝʥʜʦʪʝʣʽʷ 

n=16 

ɿʥʠʞʝʥʘ 

ʬʫʥʢʮʽʷ 

ʝʥʜʦʪʝʣʽʷ 

n=7 

ɿʙʝʨʝʞʝʥʘ 

ʬʫʥʢʮʽʷ 

ʝʥʜʦʪʝʣʽʷ 

n=19 

ɿʥʠʞʝʥʘ 

ʬʫʥʢʮʽʷ 

ʝʥʜʦʪʝʣʽʷ 

n=6 

ʆʧʝʨʘʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʨʝʛʫʣʷʮʽʾ  ʫ.ʦ. 

79Ñ0,7 73Ñ0,7 82ÑÑ0.8 82,5Ñ0.1 76-100 

ɯʥʜʝʢʩ 

ʥʘʧʨʫʞʝʥʥʷ ʫ.ʦ. 

141Ñ6 127,3Ñ3 95,8Ñ4 129Ñ5 0-120 

ʉʪʘʥ ʨʝʟʝʨʚʽʚ 

ʨʝʛʫʣʷʮʽʾ ʫ.ʦ. 

68,8Ñ2 59,3Ñ3 57,4Ñ4 65,5Ñ4 76-100 

ɺʝʛʝʪʘʪʠʚʥʠʡ 

ʙʘʣʘʥʩ ʫ.ʦ. 

2,58Ñ0.5 5,92Ñ0.4 10,7Ñ0.6 28,2Ñ0.6 1,0-3,0 

ʇɸʈʉ ʫ.ʦ. 2 5 3,42 4 0-2 
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ʋ ʛʨʫʧʽ ʞʽʥʦʢ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʘʢʪʠʚʥʦʩʪʽ (ʂʈ) ʤʝʥʰʝ 50 % 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʟʽ ʟʩʫʚʦʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʙʽʢ ʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɸ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʇɸʈʉ  ʥʘ 20% 

(ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 4 ʫ.ʦ., ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0 ʜʦ 2 ʫ.ʦ.), ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʥʘ 

78,6% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 5,36 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0,1 ʜʦ 3,0 ʫ.ʦ.), ʽʥʜʝʢʩ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘ 11,6% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 129 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ 0-120 ʫ.ʦ.), 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʫ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ ʥʘ 70,2% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 65,5 

ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ 76-100ʫ.ʦ.). ɺʠʟʥʘʯʘʻʪʴʩʷ ʧʦʤʽʨʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ 

ʦʨʛʘʥʽʟʤʫ. ʊʘʢʠʡ ʩʪʘʥ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʠ ʚʧʣʠʚʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, 

ʧʩʠʭʦʝʤʦʮʽʡʥʦʤʫ ʥʘʧʨʫʞʝʥʽ. 

ʉʫʜʠʥʥʠʡ ʪʦʥʫʩ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, ʘʣʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ, ʟʘ ʜʘʥʠʤʠ ʪʝʩʪʫ ʨʝʘʢʪʠʚʥʦʾ ʛʽʧʝʨʝʤʽʾ. 

ɻʨʫʧʘ ʞʽʥʦʢ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʩʫʜʠʥʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʪʝʩʪ ʛʽʧʝʨʝʤʽʾ ʂʈ 

ʙʽʣʴʰʝ 60 % ʧʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷ ʧʦʨʫʰʝʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʚ ʙʽʢ ʩʠʤʧʘʪʠʢʠ 57% ʜʦʩʣʽʜʞʫʚʘʥʠʭ. ɿʙʽʣʴʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʇɸʈʉ ʥʘ 16,9% (ʧʨʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ 3,42 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0 ʜʦ 

2 ʫ.ʦ.), ʚʝʛʝʪʘʪʠʚʥʠʡ ʙʘʣʘʥʩ ʥʘ 64,7 (ʧʨʠ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʘʭ 10,7 ʫ.ʦ., ʥʦʨʤʘ ʚʽʜ 

1.0 ʜʦ 3,0 ʫ.ʦ.), ʟʤʝʥʰʝʥʥʷ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ ʥʘ 82,2% (ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 57,4 

ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ 76-100 ʫ.ʦ.). ɺʠʟʥʘʯʘʻʪʴʩʷ ʧʦʤʽʨʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ 

ʦʨʛʘʥʽʟʤʫ. 

ʉʫʜʠʥʥʠʡ ʪʦʥʫʩ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʥʝ ʧʦʨʫʰʝʥʘ. 

ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʟ ʂʈ ʤʝʥʰʝ 50 % ʚʽʜʤʽʯʘʚʩʷ ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʤʽʞ ʥʦʨʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʘ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʇɸʈʉ ʥʘ 

50% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 5 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0 ʜʦ 2 ʫ.ʦ.), ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ 

ʥʘ 68% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 5,92 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0,1 ʜʦ 3,0 ʫ.ʦ.), ʽʥʜʝʢʩ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘ 15% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 127,3 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ 0-120 ʫ.ʦ.), 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʫ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ ʥʘ 30% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 59,3 

ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ 76-100 ʫ.ʦ.). 
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ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʩʫʜʠʥʥʦʛʦ  

ʪʦʥʫʩʫ ʪʘ ʟʥʠʞʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʟʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʪʝʩʪʫ 

ʨʝʘʢʪʠʚʥʦʾ ʛʽʧʝʨʝʤʽʾ. 

ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʩʫʜʠʥʥʦʶ ʨʝʘʢʮʽʻʶ ʂʈ ʙʽʣʴʰʝ 60 % 

ʚʠʟʥʘʯʘʚʩʷ ʫ 2,3 % ʦʙʩʪʝʞʫʚʘʥʠʭ ʟʩʫʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʙʽʢ 

ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʦʢʨʝʤʘ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ 

ʥʘʧʨʫʞʝʥʥʷ ʥʘ 49,9% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 141 ʫ.ʦ. ʧʨʠ ʥʦʨʤʽ ʚʽʜ 0 ʜʦ 120 ʫ.ʦ.), 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʫ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ ʥʘ 14% (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 68,6 

ʫ.ʦ.  ʧʨʠ ʥʦʨʤʽ 76-100 ʫ.ʦ.). 

ʃʠʰʝ ʚ ʦʜʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʚ ʤʝʞʘʭ 

ʥʦʨʤʠ. ʇʨʦʪʝ ʝʥʜʦʪʝʣʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʟʘ ʜʘʥʠʤʠ ʪʝʩʪʫ ʨʝʘʢʪʠʚʥʦʾ ʛʽʧʝʨʝʤʽʾ ʥʝ 

ʧʦʨʫʰʝʥʘ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʦʤʧʝʥʩʘʮʽʾ ʩʫʜʠʥʥʦʛʦ 

ʪʦʥʫʩʫ. 

ɿʘ ʪʠʧʦʤ ʧʫʣʴʩʦʚʦʾ ʭʚʠʣʽ ʤʘʡʞʝ ʚʩʽ ʦʙʩʪʝʞʫʚʘʥʽ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ, 

ʤʘʣʠ ʪʠʧ ʉ ʢʨʠʚʦʾ. ɯʩʥʫʻ ʯʦʪʠʨʠ ʪʠʧʠ ʧʫʣʴʩʦʚʠʭ ʭʚʠʣʴ ɸ, ɺ, ʉ, D. ʇʝʨʰʽ ʜʚʘ 

ʪʠʧʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʣʽʪʥʽʭ ʦʩʽʙ, ʣʶʜʝʡ ʷʢʽ ʤʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʢʦʣʠ ʪʠʧ ʢʨʠʚʦʾ ʭʚʠʣʽ ʉ ʚʢʘʟʫʻ ʥʘ ʤʦʣʦʜʠʡ ʚʽʢ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʯʝʪʚʝʨʪʠʡ ʪʠʧ ʚʢʘʟʫʻ ʥʘ ʚʝʣʠʢʫ ʞʦʨʩʪʢʽʩʪʴ ʩʪʽʥʦʢ ʘʦʨʪʠ. 

ɺʠʩʥʦʚʢʠ/Conclusions. ʇʨʠ ʚʠʩʦʢʦʤʫ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʚ ʤʦʣʦʜʦʤʫ 

ʚʽʮʽ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʶ ʚʽʜʤʽʯʘʣʦʩʴ ʫ 33,3% ʯʦʣʦʚʽʢʽʚ ʪʘ 22% ʞʽʥʦʢ. 

ɺ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ ʟʙʝʨʝʞʝʥʘ ʬʫʥʢʮʽʷ ʝʥʜʦʪʝʣʽʶ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʩʫʪʪʻʚʠʤ ʟʥʠʞʝʥʥʷʤ 

ʩʠʩʪʝʤʠ ʘʜʘʧʪʘʮʽʾ ʪʘ ʟʩʫʚʦʤ ʟʘʛʘʣʴʥʦʛʦ ʪʦʥʫʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ 

ʙʽʢ ʩʠʤʧʘʪʠʢʠ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ. 

ʗʢ ʫ ʯʦʣʦʚʽʢʽʚ, ʪʘʢ ʽ ʫ ʞʽʥʦʢ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʬʫʥʢʮʽʻʶ ʝʥʜʦʪʝʣʽʶ 

ʚʽʜʤʽʯʘʣʠʩʷ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʩʠʤʧʘʪʦ-ʚʘʛʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʙʽʢ ʩʠʤʧʘʪʠʯʥʦʾ 

ʣʘʥʢʠ. 

ɿʥʠʞʝʥʥʷ ʨʝʘʢʮʽʾ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʽʥʘʤʠ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʫ, ʷʢ ʚ ʙʽʢ ʩʠʤʧʘʪʠʢʠ, ʪʘʢ ʽ ʚʘʛʫʩʥʠʭ ʚʟʘʻʤʦʜʽʡ ʚ ʨʽʚʥʠʭ 

ʧʨʦʧʦʨʮʽʷʭ. 
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ʋ ʞʽʥʦʢ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʫʜʠʥʥʦʾ ʬʫʥʢʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ 

ʜʠʩʙʘʣʘʥʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ. 

ʇʨʠ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʢʨʝʤʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʽʥʜʝʢʩ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʩʪʘʥ ʨʝʟʝʨʚʽʚ ʨʝʛʫʣʷʮʽʾ. 
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ʇʈʆɹʃɽʄɸ ʄɽʊɸɹʆʃɯʏʅʆɻʆ ʉʀʅɼʈʆʄʋ ɺ ɸʂʋʐɽʈʉʊɺɯ ʊɸ 

ɻɯʅɽʂʆʃʆɻɯɰ 

 

ɹʠʨʯʘʢ ɯʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ɿʘʙʨʦʜʩʴʢʘ ʆʣʴʛʘ ʉʝʨʛʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 

ɺɼʅɿ çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʞʽʥʦʢ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ (ʄʉ) ʻ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦʶ 

ʧʨʠʯʠʥʦʶ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ, ʘʥʦʚʫʣʷʪʦʨʥʦʛʦ ʙʝʟʧʣʽʜʜʷ, ʛʽʧʝʨʧʣʘʟʽʾ ʽ ʨʘʢʫ 

ʝʥʜʦʤʝʪʨʽʷ, ʜʠʩʛʦʨʤʦʥʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʉʠʥʜʨʦʤ ʪʦʪʘʣʴʥʦʾ 

ʦʚʘʨʽʝʢʪʦʤʽʾ ʽ ʤʝʥʦʧʘʫʟʘʣʴʥʠʡ ʄʉ ʪʘʢʦʞ ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʧʦʨʫʰʝʥʥʷʤ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ. 

ʉʠʥʜʨʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ (ʉʇʂʗ) ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʥʘʩʣʽʜʦʢ 

ʧʝʨʚʠʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʥʝʡʨʦʤʝʜʽʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʝʢʨʝʮʽʾ ʛʦʥʘʜʦʣʽʙʝʨʠʥʫ. 

ʅʘʜʣʠʰʦʢ ʘʥʜʨʦʛʝʥʽʚ ʟ ʙʦʢʫ ʥʘʜʥʠʨʥʠʢʽʚ ʽ ʷʻʯʥʠʢʽʚ ʧʦʪʨʘʧʣʷʻ ʚ ʞʠʨʦʚʫ 

ʪʢʘʥʠʥʫ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʩʪʨʦʥ. ʎʽʢʘʚʠʤʠ ʻ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ 

ʧʘʮʽʻʥʪʦʢ ʽʟ ʉʇʂʗ: ʘʥʜʨʦʛʝʥʘʩʦʮʽʡʦʚʘʥʽ ʦʟʥʘʢʠ (ʛʽʨʩʫʪʠʟʤ, ʘʢʥʝ), ʧʦʩʠʣʝʥʠʡ 

ʨʽʩʪ ʚʦʣʦʩʩʷ ʥʘ ʙʽʣʽʡ ʣʽʥʽʾ ʞʠʚʦʪʘ, ʥʘʚʢʦʣʦ ʩʦʩʢʽʚ, ʩʪʝʛʥʘʭ, ʚʽʨʠʣʴʥʠʡ ʩʠʥʜʨʦʤ 

(ʘʣʦʧʝʮʽʷ ʽ ʟʥʠʞʝʥʥʷ ʪʝʤʙʨʫ ʛʦʣʦʩʘ), ʭʘʨʘʢʪʝʨʥʽ ʩʪʨʠʾ ʥʘ ʞʠʚʦʪʽ ʪʘ ʩʪʝʛʥʘʭ 

ʙʘʛʨʷʥʦʛʦ ʢʦʣʴʦʨʫ. ʇʨʠ ʙʽʦʧʩʽʾ ʝʥʜʦʤʝʪʨʽʶ ʯʘʩʪʦ ʚʽʜʟʥʘʯʘʶʪʴ ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ 

ʧʨʦʮʝʩʠ ʽ ʘʜʝʥʦʤʘʪʦʟ, ʱʦ ʽ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʄʉ. 

ɾʠʨʦʚʘ ʪʢʘʥʠʥʘ ʻ ʛʦʨʤʦʥʘʣʴʥʦ ʘʢʪʠʚʥʦʶ ʜʠʬʫʟʥʦʶ ʝʥʜʦʢʨʠʥʥʦʶ 

ʟʘʣʦʟʦʶ ʪʘ ʩʝʢʨʝʪʫʻ ʮʽʣʫ ʥʠʟʢʫ ʛʦʨʤʦʥʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ 

ï ʛʦʨʤʦʥʠ (ʪʝʩʪʦʩʪʝʨʦʥ, ʝʩʪʨʦʥ, ʣʝʧʪʠʥ, ʘʥʛʽʦʪʝʥʟʠʥʦʛʝʥ) ʪʦʱʦ. ʆʞʠʨʽʥʥʷ ʻ 

ʥʝʟʘʣʝʞʥʠʤ ʯʠʥʥʠʢʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʧʣʘʟʽʾ ʽ ʨʘʢʫ ʝʥʜʦʤʝʪʨʽʷ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʙʘʛʘʪʴʤʘ ʤʝʭʘʥʽʟʤʘʤʠ, ʽ ʧʦʚ`ʷʟʘʥʦ ʽʟ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ (ɯʈ). 

ɻ̔ ʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʚʧʣʠʚʘʻ ʥʘ ʨʝʮʝʧʪʦʨʠ ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ (ɯʌʈ) 

ʚ ʪʢʘʥʠʥʽ ʷʻʯʥʠʢʽʚ, ʮʝ ʚʝʜʝ ʜʦ ʦʜʥʦʯʘʩʥʦʛʦ ʨʦʩʪʫ ʬʦʣʽʢʫʣʽʚ, ʷʢʽ ʧʝʨʩʠʩʪʫʶʯʠ 
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ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʢʽʩʪʠ, ʱʦ ʪʨʠʚʘʣʦ ʩʠʥʪʝʟʫʶʪʴ ʘʥʜʨʦʛʝʥʠ (ʚʠʢʣʠʢʘʶʯʠ 

ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʶ). ɺ ʩʚʦʶ ʯʝʨʛʫ ʘʥʜʨʦʛʝʥʠ ʘʨʦʤʘʪʠʟʫʶʪʴʩʷ ʚ ʝʩʪʨʦʛʝʥʠ, 

ʚʠʢʣʠʢʘʶʯʠ ʛʽʧʝʨʝʩʪʨʦʛʝʥʝʤʽʶ, ʷʢʘ ʥʘ ʬʦʥʽ ʧʦʨʫʰʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʘʪʢʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʝʨʧʣʘʟʽʾ ʝʥʜʦʤʝʪʨʽʶ (ɻʇɽ). ɺʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ 

ʝʩʪʨʦʛʝʥʽʚ ʥʘ ʝʥʜʦʤʝʪʨʽʡ ʧʨʠ ʜʝʬʽʮʠʪʽ ʧʨʦʛʝʩʪʝʨʦʥʘ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʡʦʛʦ 

ʥʦʨʤʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ɻʇɽ. 

ɿʘ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʦʞʠʨʽʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʷ ʛʽʧʦʪʘʣʘʤʦ-

ʛʽʧʦʬʽʟʘʨʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʚʘʨʽʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɹʘʛʘʪʦ 

ʘʚʪʦʨʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʦʞʠʨʽʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʨʫʰʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʦʚʫʣʷʮʽʾ. ɿʦʢʨʝʤʘ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʦʞʠʨʽʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʚʘʛʽʪʥʦʩʪʽ ʽ ʧʦʣʦʛʽʚ, ʟʫʤʦʚʣʶʻ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʣʦʛʦʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʤʘʪʝʨʠʥʩʴʢʦʾ ʪʘ 

ʧʝʨʠʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʞʽʥʦʢ ʟ ʥʘʜʤʽʨʥʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʨʦʩʪʘʻ ʯʘʩʪʦʪʘ 

ʧʣʘʮʝʥʪʘʨʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʧʨʝʝʢʣʘʤʧʩʽʾ, ʙʘʛʘʪʦʚʦʜʜʷ. ʇʦʣʦʛʠ ʫ ʜʘʥʦʾ ʛʨʫʧʠ 

ʧʘʮʽʻʥʪʦʢ ʯʘʩʪʽʰʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʣʘʙʢʽʩʪʶ ʩʢʦʨʦʪʣʠʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʜʠʩʪʨʝʩʦʤ ʧʣʦʜʘ, ʧʽʜʚʠʱʝʥʦʶ ʢʨʦʚʦʚʪʨʘʪʦʶ ʪʘ ʨʦʟʨʦʜʞʝʥʥʷʤ ʰʣʷʭʦʤ ʢʝʩʘʨʝʚʘ 

ʨʦʟʪʠʥʫ. 

ɼʠʩʛʦʨʤʦʥʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ (ɼɿʄɿ) ʪʘʢʦʞ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʢ ʥʘʩʣʽʜʦʢ ɯʈ ʪʘ ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʾ. ʅʘ ʜʦʜʘʪʦʢ, ʫ ʚʠʥʠʢʥʝʥʥʽ 

ɼɿʄɿ ʚʘʛʦʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʯʽʥʢʠ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ 

ʱʦ ʚ ʧʝʯʽʥʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʽʥʘʢʪʠʚʘʮʽʷ ʪʘ ʢʦʥ`ʶʛʘʮʽʷ ʩʪʝʨʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ. ʏʘʩʪʦ ʧʘʪʦʣʦʛʽʷ ʧʝʯʽʥʢʠ ʻ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʾ 

ʛʽʧʝʨʝʩʪʨʦʛʝʥʽʾ. 

ʄʝʥʦʧʘʫʟʘʣʴʥʠʡ ʄʉ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʽʩʮʝʨʘʣʴʥʠʤ ʦʞʠʨʽʥʥʷʤ, ʧʦʨʫʰʝʥʥʷʤ 

ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʧʨʠʯʠʥ ʦʞʠʨʽʥʥʷ ʚ 

ʢʣʽʤʘʢʪʝʨʠʯʥʦʤʫ ʧʝʨʽʦʜʽ: ʮʝ ʟʤʽʥʠ ʬʫʥʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʩʠʥʪʝʟ ʣʝʧʪʠʥʫ), 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʞʽʥʦʯʠʭ ʛʦʨʤʦʥʽʚ, ʚʽʜʥʦʩʥʘ ʛʽʧʝʨʘʥʜʨʦʛʝʥʽʷ, ʧʦʩʠʣʝʥʘ 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʘ ʩʪʠʤʫʣʷʮʽʷ, ʟʥʠʞʝʥʥʷ ʛʦʨʤʦʥʫ ʨʦʩʪʫ (ʩʦʤʘʪʦʪʨʦʧʽʥ), ʟʤʽʥʠ 

ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ. 
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ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʄʉ, ʘ ʟʦʢʨʝʤʘ ʦʞʠʨʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʘʤʦʩʪʽʡʥʦʶ 

ʧʨʠʯʠʥʦʶ ʙʝʟʧʣʽʜʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ 

ʩʧʨʠʯʠʥʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʚʘʛʽʪʥʦʩʪʽ, ʧʦʣʦʛʽʚ ʪʘ ʧʽʩʣʷʧʦʣʦʛʦʚʦʛʦ 

ʧʝʨʽʦʜʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ɻɯʉʊʆ-ʉʊʈʋʂʊʋʈʅɯ ɿʄɯʅʀ ɺ ʗɭʏʂʋ ʇɯʉʃʗ ʇʃɸʉʊʀʂʀ 

ʇɸʍɺʀʅʅʆɻʆ ʂɸʅɸʃʋ 

 

ɻʨʠʮʫʣʷʢ ɺʦʣʦʜʠʤʠʨ ɹʦʛʜʘʥʦʚʠʯ, 

ʢ. ʤ. ʥ., ʜʦʮʝʥʪ 

ʄʝʣʴʥʠʢ ʆʣʝʢʩʘʥʜʨʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʘʢʘ ʧʨʦʙʣʝʤʘ, ʷʢ ʥʝʧʣʽʜʜʷ ʫ ʯʦʣʦʚʽʢʽʚ ï ʟʘʚʞʜʠ ʙʫʣʘ ʽ ʜʦ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʘʨʝʥʭʽʤʘ ʷʻʯʦʢ ʻ ʜʫʞʝ 

ʯʫʪʣʠʚʦʶ ʜʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʾ ʚʠʩʦʢʦʶ 

ʪʨʘʚʤʦʚʘʥʽʩʪʶ. ʊʝ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʙʝʟʧʣʽʜʥʠʭ ʰʣʶʙʽʚ ʟʥʘʯʥʦ 

ʟʨʦʩʣʘ ʽ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʩʚʽʜʯʠʪʴ ʱʦ ʧʨʦʙʣʝʤʘ ʥʦʩʠʪʴ ʩʦʮʽʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʏʘʩʪʦʪʘ ʥʝʧʣʽʜʥʠʭ ʰʣʶʙʽʚ ʜʦʩʷʛʘʻ ʙʣʠʟʴʢʦ 15%, ʜʦ ʪʦʛʦ ʞ ʙʣʠʟʴʢʦ 

30-60% ʟ ʥʠʭ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʣʘʜʘʤʠ ʟʘʧʣʽʜʥʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʯʦʣʦʚʽʢʘ, ʱʦ 

ʟʚʠʯʘʡʥʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʜʽʪʦʥʘʨʦʜʞʫʚʘʥʽʩʪʴ. ɼʦʩʠʪʴ ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ 

ʟʥʠʞʝʥʥʷ ʛʦʨʤʦʥʘʣʴʥʦʾ ʽ ʩʧʝʨʤʘʪʦʛʝʥʥʦʾ ʬʫʥʢʮʽʾ ʷʻʯʢʘ ʩʪʘʶʪʴ ʛʦʩʪʨʽ, ʘ ʪʘʢʦʞ 

ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʱʦ ʧʨʠʟʚʦʜʷʪʴ  ʜʦ ʧʦʨʫʰʝʥʴ ʢʨʦʚʦʦʙʽʛʫ ʫ ʥʴʦʤʫ [1,2,3]. 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʩʽʜʘʻ ʧʘʭʚʠʥʥʘ ʛʨʠʞʘ, ʚʤʽʩʪ 

ʷʢʦʾ ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʧʦʩʪʽʡʥʦ ʧʝʨʝʪʠʩʢʘʻ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʩʽʤôʷʥʦʛʦ 

ʢʘʥʘʪʠʢʘ. ʋ ʟʚôʷʟʢʫ ʟ ʛʽʧʦʢʩʽʻʶ ʷʻʯʢʘ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ 

ʟʚʠʚʠʩʪʠʭ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʢʘʭ ʷʻʯʢʘ ʪʘ ʧʦʨʫʰʫʻʪʴʩʷ ʩʧʝʨʤʘʪʦʛʝʥʝʟ. ɼʦʩʠʪʴ 

ʯʘʩʪʦ ʩʘʤʘ ʦʧʝʨʘʮʽʷ ʧʣʘʩʪʠʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʷʻʯʢʦ. ʉʝʨʝʜ ʧʨʠʯʠʥ, ʱʦ ʟʜʘʪʥʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ ʨʦʟʣʘʜʽʚ 

ʢʨʦʚʦʪʦʢʫ ʚ ʷʻʯʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʡʦʛʦ ʝʥʜʦʢʨʠʥʥʦʾ ʽ ʩʧʝʨʤʘʪʦʛʝʥʥʦʾ ʬʫʥʢʮʽʾ, 

ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʽʤôʷʥʦʛʦ ʢʘʥʘʪʠʢʘ ʧʽʜ 

ʯʘʩ ʧʣʘʩʪʠʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ ʪʘ ʪʝʭʥʽʯʥʫ ʥʝʦʙʝʨʝʞʥʽʪʴ ʭʽʨʫʨʛʽʚ ʧʨʠ 

ʦʧʝʨʘʮʽʾ, ʘ ʩʘʤʝ ï ʧʝʨʝʪʠʩʢʘʥʥʷ ʥʝʨʚʽʚ ʽ ʩʫʜʠʥ ʩʽʤôʷʥʦʛʦ ʢʘʥʘʪʠʢʘ, ʧʝʨʝʚôʷʟʢʘ ʽ 

ʧʦʨʘʥʝʥʥʷ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʪʨʦʤʙʦʟ, ʧʦʷʚʫ ʟ ʯʘʩʦʤ ʥʘ ʤʽʩʮʽ ʦʧʝʨʘʮʽʡʥʦʛʦ 
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ʚʪʨʫʯʘʥʥʷ ʨʫʙʮʽʚ, ʷʢʽ ʚʪʷʛʫʶʪʴ ʚ ʩʝʙʝ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʷʻʯʢʘ. ʅʘʟʚʘʥʽ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʮʠʨʢʫʣʷʪʦʨʥʫ ʛʽʧʦʢʩʽʶ ʪʘ ʘʪʨʦʬʽʶ 

ʦʨʛʘʥʫ, ʘ ʟ ʯʘʩʦʤ ʽ ʥʝʧʣʽʜʜʷ. ʇʨʠ ʧʣʘʩʪʠʮʽ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ ʫ ʜʠʪʷʯʦʤʫ ʪʘ 

ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ ʧʨʠʯʠʥʦʶ ʥʝʧʣʽʜʜʷ ʚ ʟʨʽʣʦʤʫ ʚʽʮʽ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʩʽʢʘʥʥʷ 

ʩʽʤô̫ ʚʠʥʦʩʥʦʾ ʧʨʦʪʦʢʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʩʧʝʨʤʽʾ [4,5,6]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʨʦʟʚʠʪʢʫ ʨʝʘʢʪʠʚʥʠʭ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥʘʭ ʽ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʢʘʭ ʷʻʯʢʘ ʯʦʣʦʚʽʢʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʤʝʭʘʥʽʯʥʫ ʪʨʘʚʤʫ 

ʡʦʛʦ ʩʫʜʠʥʥʦ-ʥʝʨʚʦʚʠʭ ʧʽʩʣʷ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʘʥʘʪʦʤʽʾ ʽ ʬʽʟʽʦʣʦʛʽʾ 

ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ. ɺʠʢʦʨʠʩʪʘʥʦ ʘʨʭʽʚʥʽ ʤʘʪʝʨʽʘʣʠ (ʘʥʛʽʦʛʨʘʤʠ ʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ 

ʙʽʦʧʪʘʪʽʚ ʷʻʯʦʢ 18 ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ 22-35 ʨʦʢʽʚ), ʢʦʪʨʽ ʟʘ ʞʠʪʪʷ ʧʝʨʝʥʝʩʣʠ 

ʧʣʘʩʪʠʢʫ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ ʧʨʠ ʢʦʩʽʡ ʧʘʭʚʠʥʥʽʡ ʛʨʠʞʽ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʛʽʦʛʨʘʬʽʾ ʘʨʪʝʨʽʡ ʪʘ ʚʝʥ ʷʻʯʢʘ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʾʭ ʨʦʟʜʽʣʴʥʫ 

ʽʥôʻʢʮʽʶ ʨʦʟʚʝʜʝʥʠʤʠ ʚ ʝʬʽʨʽ ʟ ʭʣʦʨʦʬʦʨʤʦʤ ʩʚʠʥʮʝʚʠʤʠ ʙʽʣʠʣʘʤʠ. ɼʣʷ ʽʥôʻʢʮʽʾ 

ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʷʻʯʦʢ ʟʘʩʪʦʩʦʚʘʥʦ ʭʣʦʨʦʬʦʨʤʥʫ ʩʫʤʽʰ 

ʧʘʨʠʟʴʢʦʾ ʩʠʥʴʦʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:1. ɼʣʷ ʮʠʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʢʘʥʠʥ ʙʽʦʧʪʘʪʽʚ ʷʻʯʦʢ ʬʽʢʩʫʚʘʣʠ ʚ ʨʽʜʠʥʽ ɹʫʝʥʘ, ʜʦʚʦʜʠʣʠ ʜʦ ʧʘʨʘʬʽʥʦʚʠʭ 

ʙʣʦʢʽʚ. ʇʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ, ʧʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ 

ʝʦʟʠʥʦʤ. ʆʪʨʠʤʘʥʽ ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʄɹʉ-6 ʧʨʠ 

ʨʽʟʥʠʭ ʟʙʽʣʴʰʝʥʥʷʭ. ɺ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʤʽʢʨʦʤʝʪʨʘ 

ʚʠʟʥʘʯʘʣʠ ʜʽʘʤʝʪʨ ʟʚʠʚʠʩʪʠʭ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ, ʩʪʫʧʽʥʴ ʧʦʨʘʞʝʥʥʷ ʢʣʽʪʠʥ 

ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʦʙôʻʤ 

ʷʜʝʨ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ. ʂʨʠʪʝʨʽʻʤ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ ʩʣʫʞʠʣʘ ʢʘʨʪʠʥʘ ʟʚʠʚʠʩʪʠʭ 

ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʚʽʜʥʝʩʪʠ ʾʾ ʜ ʦ ʦʜʥʦʛʦ ʟ 4 ʪʠʧʽʚ: 1) ʟʚʠʯʘʡʥʘ 

ʙʫʜʦʚʘ; 2) ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ; 3) ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ; 4) ʩʧʫʩʪʦʰʝʥʽ ʩʽʤôʷʥʽ ʪʨʫʙʦʯʢʠ. 

ʆʙôʻʤ ʷʜʝʨ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʝʣʽʧʩʘ V=“Ⱦ‏Ͻὒὄ 2 
ʜʝ V ï ʦʙôʻʤ ʷʜʨʘ, L ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ, B ï 
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ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʘʞʘʣʠ ʚ ʢʫʙʽʯʥʠʭ ʤʽʢʨʦʤʝʪʨʘʭ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ 

Statistice 6. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʷʻʯʢʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʻʯʢʦʚʦʶ ʘʨʪʝʨʽʻʶ, ʘʨʪʝʨʽʻʶ ʩʽʤôʷʚʠʥʦʩʥʦʾ ʧʨʦʪʦʢʠ ʪʘ ʘʨʪʝʨʽʻʶ 

ʤôʷʟʘ-ʧʽʜʽʡʤʘʯʘ ʷʻʯʦʢ. ʅʘʡʙʽʣʴʰʦʶ ʩʝʨʝʜ ʥʠʭ ʻ ʘʨʪʝʨʽʷ ʷʻʯʦʢ ʜʽʘʤʝʪʨʦʤ 

(1,8Ñ0,12) ʤʤ. ɺʦʥʘ ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ ʙʽʣʢʦʚʫ ʦʙʦʣʦʥʢʫ ʚ ʧʘʨʝʥʭʽʤʫ ʷʻʯʢʘ  ʟʽ 

ʩʪʦʨʦʥʠ ʡʦʛʦ ʟʘʜʥʴʦʛʦ ʢʨʘʶ ʽ ʧʦʩʠʣʘʻ ʚʽʜ 8 ʜʦ 22 ʛʽʣʦʢ ʜʽʘʤʝʪʨʦʤ (0,80Ñ0,02) 

ʤʤ ʢʦʞʥʘ. ɺʝʥʠ ʧʨʦʭʦʜʷʪʴ ʫ ʤʽʞʯʘʩʪʦʯʢʦʚʠʭ ʧʝʨʝʛʦʨʦʜʢʘʭ, ʤʘʶʪʴ ʟʚʠʚʠʩʪʠʡ 

ʭʘʨʘʢʪʝʨ, ʘʥʘʩʪʦʤʦʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʜʦʩʷʛʘʶʯʠ ʩʝʨʝʜʦʩʪʽʥʥʷ. ʇʦʜʽʣʷʶʯʠʩʴ ʮʽ 

ʘʨʪʝʨʽʾ, ʜʽʘʤʝʪʨʦʤ (0,30Ñ0,05) ʤʤ ʧʦʩʠʣʘʶʪʴ ʫ ʯʘʩʪʦʯʢʠ ʜʨʽʙʥʽ ʛʽʣʢʠ . ʋ ʤʝʞʘʭ 

ʩʽʤô̫ ʥʦʛʦ ʢʘʥʘʪʠʢʘ ʚʽʜ ʷʻʯʢʦʚʦʾ ʘʨʪʝʨʽʾ ʚʽʜʭʦʜʠʪʴ ʘʨʪʝʨʽʷ ʥʘʜô̫ ʻʯʦʢ, ʜʽʘʤʝʪʨʦʤ 

(0,70Ñ0,10) ʤʤ. ɺʦʥʘ ʧʦʩʠʣʘʻ ʜʦ ʥʘʜôʷʻʯʢʘ ʛʽʣʢʠ. ɼʨʫʛʦʶ ʟʘ ʧʨʦʩʚʽʪʦʤ ʘʨʪʝʨʽʻʶ 

ʷʻʯʢʘ, ʱʦ ʡʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʻ ʻ ʘʨʪʝʨʽʷ ʩʽʤôʷʚʠʥʦʩʥʦʾ ʧʨʦʪʦʢʠ ʟ ʧʨʦʩʚʽʪʦʤ 

(0,82Ñ0,05) ʤʤ. ɺʦʥʘ ʬʦʨʤʫʻ ʟ ʷʻʯʢʦʚʦʶ ʘʨʪʝʨʽʻʶ ʘʥʦʩʪʦʤʦʟ ʚ ʜʽʣʷʥʮʽ ʭʚʦʩʪʘ 

ʥʘʜô̫ ʻʯʢʘ. ɸʨʪʝʨʽʷ ʤôʷʟʘ-ʧʽʜʽʡʤʘʯʘ ʷʻʯʢʘ ʟ ʧʨʦʩʚʽʪʦʤ (0,40Ñ0,01) ʤʤ, ʻ ʪʨʝʪʴʦʶ 

ʩʫʜʠʥʦʶ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʢʨʦʚʦʧʦʩʪʘʯʘʻ ʷʻʯʢʦ. ɼʨʽʙʥʽ ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ ʛʽʣʢʠ 

ʷʻʯʢʦʚʦʾ ʘʨʪʝʨʽʾ  ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʝ ʨʫʩʣʦ ʜʦʚʢʦʣʘ ʟʚʠʚʠʩʪʠʭ 

ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ, ʚʽʜ ʷʢʠʭ ʧʦʯʠʥʘʶʪʴʩʷ ʜʨʽʙʥʽ ʚʝʥʠ, ʢʦʪʨʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʦʜʥʦʡʤʝʥʥʽ ʘʨʪʝʨʽʾ. ɻʣʠʙʦʢʽ ʚʝʥʠ , ʚʽʜ 12 ʜʦ 16, ʜʽʘʤʝʪʨʦʤ (1,0Ñ0,3) ʤʤ ʚ ʤʝʞʘʭ 

ʩʝʨʝʜʦʩʪʽʥʥʷ ʬʦʨʤʫʶʪʴ ʣʦʟʦʧʦʜʽʙʥʝ ʩʧʣʝʪʝʥʥʷ. 

ʋ ʯʦʣʦʚʽʢʽʚ ʟʨʽʣʦʛʦ ʚʽʢʫ (ʧʝʨʰʠʡ ʧʝʨʽʦʜ) ʦʙô̒ ʤ ʷʻʯʢʘ ʩʢʣʘʜʘʻ (19,38Ñ1,48) 

ʩʤ
3
. ʅʘ 1 ʤʤ

2
 ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʷʻʯʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ 27Ñ1,50 ʟʚʠʚʠʩʪʠʭ 

ʩʽʤô̫ ʥʠʭ ʪʨʫʙʦʯʦʢ, ʜʽʘʤʝʪʨ ʷʢʠʭ ʩʢʣʘʜʘʻ (219,71Ñ1,57) ʤʢʤ. ʆʙôʻʤ ʷʜʝʨ 

ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ ʩʪʘʥʦʚʠʪʴ (98,70Ñ1,76) ʤʢʤ
3 

ɼʦ ʚʣʘʩʥʦʾ ʦʙʦʣʦʥʢʠ ʟʚʠʚʠʩʪʠʭ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ ʧʨʠʣʷʛʘʶʪʴ ʦʢʨʽʤ 

ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ, ʩʧʝʨʤʘʪʦʛʦʥʽʾ ï 6,29Ñ0,99, ʩʧʝʨʤʘʪʦʮʠʪʠ ï 

165,34Ñ5,64 ʽ ʩʧʝʨʤʘʪʠʜʠ 368,74Ñ8,84, ʘ ʚ ʧʨʦʩʚʽʪʽ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ ï ʟʨʽʣʽ 

ʩʧʝʨʤʘʪʦʟʦʾʜʠ (ʨʠʩ. 1ʘ). 
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ʈʠʩ.1 ɸʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʟʚʠʚʠʩʪʠʭ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ ʷʻʯʢʘ ʯʦʣʦʚʽʢʘ 30-ʠ 

ʨʦʢʽʚ: ʘ ï ʢʦʥʪʨʦʣʴ; ʙ ï ʧʽʩʣʷ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ 

ʧʨʠ ʢʦʩʽʡ ʧʘʭʚʠʥʥʽʡ ʛʨʠʞʽ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʽ ʝʦʟʠʥʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʫ ʜʚʘ ʨʘʟʠ 

 

ʋ ʯʦʣʦʚʽʢʽʚ ʟʨʽʣʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ 

ʧʨʠ ʢʦʩʽʡ ʧʘʭʚʠʥʥʽʡ ʛʨʠʞʽ, ʥʘ ʩʪʦʨʦʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʘʥʛʽʦʛʨʘʤʘʭ ʥʘʷʚʥʝ ʟʥʘʯʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʩʚʽʪʫ ʷʢ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʘʨʪʝʨʽʡ, ʪʘʢ ʽ ʚʝʥ, ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ 

ʙʽʣʴʰ ʧʦʢʨʫʯʝʥʠʤʠ, ʾʭ ʧʨʦʩʚʽʪ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʠʡ. ʆʙô̒ ʤ ʷʻʯʦʢ ʟʤʝʥʰʝʥʠʡ ʜʦ 

(16,76Ñ1,88) ʩʤ
3
, ʘ ʜʽʘʤʝʪʨ ʟʚʠʚʠʩʪʠʭ ʩʽʤô̫ ʥʠʭ ʪʨʫʙʦʯʦʢ ï ʜʦ (169,79Ñ13,89) 

ʤʢʤ. ʋ 29,8% ʟʚʠʚʠʩʪʠʭ ʩʽʤô̫ ʥʠʭ ʪʨʫʙʦʯʦʢ ʥʘʷʚʥʠʡ ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ 
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ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ, ʘ 19,2% ʪʨʫʙʦʯʦʢ ʩʧʫʩʪʦʰʝʥʽ. ɼʦ ʚʣʘʩʥʦʾ ʦʙʦʣʦʥʢʠ ʙʽʣʴʰʦʩʪʽ 

ʟʚʠʚʠʩʪʠʭ ʩʽʤô̫ ʥʠʭ ʪʨʫʙʦʯʦʢ ʧʨʠʣʷʛʘʻ 1-2 ʰʘʨʠ ʢʣʽʪʠʥ ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ 

ʝʧʽʪʝʣʽʶ (ʨʠʩ. 1ʙ). ʂʽʣʴʢʽʩʪʴ ʩʧʝʨʤʘʪʦʮʠʪʽʚ ʟʤʝʥʰʠʣʘʩʷ ʜʦ 98,42Ñ3,01, ʘ 

ʩʧʝʨʤʘʪʠʜ ʜʦ 80,88Ñ4,28. ʆʙôʻʤ ʷʜʝʨ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ 

ʟʤʝʥʰʠʚʩʷ ʜʦ (79,33Ñ1,88) ʤʢʤ
3
. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ ʟʨʽʣʦʛʦ ʚʽʢʫ, 

ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ, ʧʨʠ ʢʦʩʽʡ ʧʘʭʚʠʥʥʽʡ 

ʛʨʠʞʽ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ ʘʪʨʦʬʽʷ ʷʻʯʢʘ, ʟʫʤʦʚʣʝʥʘ ʨʦʟʣʘʜʘʤʠ ʢʨʦʚʦʦʙʽʛʫ ʚ 

ʥʴʦʤʫ ʪʘ ʟʥʠʞʝʥʥʷʤ ʩʧʝʨʤʘʪʦʛʝʥʥʦʾ ʬʫʥʢʮʽʾ. ʇʨʠʯʠʥʦʶ ʾʭ ʨʦʟʚʠʪʢʫ ʤʦʞʝ ʙʫʪʠ, 

ʟʦʢʨʝʤʘ, ʦʧʝʨʘʮʽʡʥʘ ʪʨʘʚʤʘ [7,8]. ʑʦʙ ʟʤʝʥʰʠʪʠ ʾʾ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʭʽʨʫʨʛʘʤ 

ʚʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘʢʠʭ ʧʨʠʥʮʠʧʽʚ: 1) ʥʝ ʧʝʨʝʤʽʱʫʚʘʪʠ ʩʽʤô̫ ʥʠʡ ʢʘʥʘʪʠʢ; 2) 

ʥʝ ʚʠʡʤʘʪʠ ʽ ʥʝ ʧʝʨʝʤʽʱʫʚʘʪʠ ʷʻʯʢʦ; 3) ʥʝ ʚʠʩʽʢʘʪʠ ʜʠʩʪʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʛʨʠʞʦʚʦʛʦ ʤʽʰʢʘ. ɿʘʙʝʟʧʝʯʠʚʰʠ ʘʪʨʘʚʤʘʪʠʯʥʝ ʚʠʜʽʣʝʥʥʷ ʛʨʠʞʦʚʦʛʦ ʤʽʰʢʘ, 

ʟʘʰʠʚʘʥʥʷ ʛʨʠʞʦʚʠʭ ʚʦʨʽʪ ʽ ʥʝ ʚʠʜʽʣʷʶʯʠ ʷʻʯʢʦ ʽʟ ʢʘʣʠʪʢʠ ʤʦʞʥʘ ʟʚʝʩʪʠ 

ʫʩʢʣʘʜʥʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ. ɼʦ ʥʘʡʙʽʣʴʰʠʭ ʨʠʟʠʢʽʚ ʨʦʟʣʘʜʽʚ ʢʨʦʚʦʦʙʽʛʫ ʚ ʷʻʯʢʫ 

ʥʘʣʝʞʘʪʴ: 1) ʟʚʫʞʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʧʘʭʚʠʥʥʦʛʦ ʢʽʣʴʮʷ; 2)ʤʦʙʽʣʽʟʘʮʽʷ ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʽʤôʷʥʦʛʦ ʢʘʥʘʪʠʢʘ; 3) ʟʚʫʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʧʘʭʚʠʥʥʦʛʦ 

ʢʘʥʘʣʫ; 4) ʚʠʜʽʣʝʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʛʨʠʞʦʚʦʛʦ ʤʽʰʢʘ. 

ʂʣʘʩʠʯʥʠʡ ʩʧʦʩʽʙ ʟʤʽʮʥʝʥʥʷ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ 

ʧʝʨʝʜʙʘʯʘʻ ï ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʧʘʭʚʠʥʥʦʛʦ ʧʨʦʤʽʞʢʫ ʧʽʜʰʠʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ, 

ʢʦʩʦʛʦ ʤôʷʟʫ ʞʠʚʦʪʘ ʽ ʧʦʧʝʨʝʯʥʦʾ ʬʘʩʮʽʾ ʜʦ ʧʫʧʘʨʪʦʚʦʾ ʟʚôʷʟʢʠ ʧʦʟʘʜʫ ʩʽʤôʷʥʦʛʦ 

ʢʘʥʘʪʠʢʘ, ʥʘʜ ʢʦʪʨʠʤ ʟʰʠʚʘʶʪʴ ʢʨʘʾ ʘʧʦʥʝʚʨʦʟʫ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʩʦʛʦ ʤôʷʟʫ. ʅʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʝʡ ʩʧʦʩʽʙ ʻ ʙʽʣʴʰ ʪʨʘʚʤʘʪʠʯʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʝʣʝʤʝʥʪʽʚ ʩʽʤô̫ ʥʦʛʦ ʢʘʥʘʪʠʢʘ, ʭʽʨʫʨʛʠ ʥʘʜʘʶʪʴ ʡʦʤʫ ʧʝʨʝʚʘʛʫ, ʙʦ ʚʚʘʞʘʶʪʴ 

ʡʦʛʦ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤ [1,5,9]. 

ɺʠʩʥʦʚʦʢʠ. 1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʘʨʪʝʨʽʦʛʨʘʤ ʪʘ ʚʝʥʦʛʨʘʤ ʷʻʯʦʢ ʫ 

ʯʦʣʦʚʽʢʽʚ ʚʽʢʫ ʧʽʩʣʷ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫʧʨʠ ʢʦʩʽʡ 

ʧʘʭʚʠʥʥʽʡ ʛʨʠʞʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽ ʟʤʽʥʠ ʷʢ ʚ ʘʨʪʝʨʽʷʭ, ʪʘʢ ʽ ʚ ʚʝʥʘʭ ʷʻʯʦʢ, ʷʢʽ 

ʻ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʟ ʙʦʢʫ ʚʝʥ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰʠʤ ʜʽʘʤʝʪʨʦʤ ʪʘ ʪʦʥʢʦʶ 

ʩʪʽʥʢʦʶ ʚʝʥ. 
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2. ʈʦʟʣʘʜʠ ʢʨʦʚʦʦʙʽʛʫ ʚ ʷʻʯʢʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʡʦʛʦ ʯʘʩʪʢʦʚʦʾ ʘʪʨʦʬʽʾ  ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʦʙôʻʤʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ (16,76Ñ1,98) ʩʤ
3
 ʧʨʦʪʠ (19,38Ñ1,48) ʩʤ

3
, 

ʜʽʘʤʝʪʨʫ ʟʚʠʚʠʩʪʠʭ ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ ï ʜʦ (169,79Ñ17,89) ʤʢʤ, ʦʙôʻʤʫ ʷʜʝʨ 

ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ ï ʜʦ (79,33Ñ1,98) ʤʢʤ
3
 ʧʨʦʪʠ (98,70Ñ1,76) ʤʢʤ

3
. 

3. ʇʽʩʣʷ ʧʣʘʩʪʠʢʠ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʧʘʭʚʠʥʥʦʛʦ ʢʘʥʘʣʫ ʫ 29,8% ʟʚʠʚʠʩʪʠʭ 

ʩʽʤôʷʥʠʭ ʪʨʫʙʦʯʦʢ ʚʠʷʚʣʝʥʦ ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ 

ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʘ 19,2% ʪʨʫʙʦʯʦʢ ï ʩʧʫʩʪʦʰʝʥʽ; ʢʣʽʪʠʥ 

ʩʧʝʨʤʘʪʦʛʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʝʨʤʘʪʦʮʠʪʽʚ 

ʟʤʝʥʰʠʣʘʩʴ ʜʦ 98,42Ñ3,01, ʘ ʩʧʝʨʤʘʪʠʜ ï ʜʦ 180,89Ñ4,28, ʧʨʦʪʠ 165,34Ñ5,64 ʪʘ 

368,74Ñ8,84 ʫ ʢʦʥʪʨʦʣʽ. 
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ʌɯɿʀʏʅɸ ʈɽɸɹɯʃɯʊɸʎɯʗ ʇɯɼʃɯʊʂɯɺ ʇɯʉʃʗ ɸʄʇʋʊɸʎɯɰ ʅʀɾʅʔʆɰ 

ʂɯʅʎɯɺʂʀ ʅɸ ʈɯɺʅɯ ʉʊɽɻʅɸ ɺʅɸʉʃɯɼʆʂ ʄɽʍɸʅɯʏʅʆɰ ʊʈɸɺʄʀ 

ʅɸ ɽʊɸʇɯ ʇʈʆʊɽɿʋɺɸʅʅʗ 
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ʉʪʫʜʝʥʪ, 6 ʢʫʨʩ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè  

ɯʥʪʝʣʝʛʘʪʦʨ ɼʘʥʠʣʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɽʨʛʦʪʝʨʘʧʝʚʪ 

ʂʠʾʚʩʴʢʝ ʢʘʟʝʥʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ  

ʧʨʦʪʝʟʥʦ-ʦʨʪʦʧʝʜʠʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʘʛʘʪʦ ʨʦʢʽʚ ʽʩʥʫʚʘʣʘ ʜʫʤʢʘ, ʱʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʽʜʣʽʪʢʽʚ ʪʘ 

ʧʽʜʣʽʪʢʽʚ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʪʝʟʫʚʘʥʥʷ ʜʦʨʦʩʣʠʭ. ʆʜʥʘʢ ʟ ʨʦʢʘʤʠ ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʽʜʣʽʪʢʽʚ ʪʘ ʧʽʜʣʽʪʢʽʚ ʻ ʩʘʤʦʩʪʽʡʥʦʶ ʽ ʥʘʜʪʦ 

ʩʧʝʮʠʬʽʯʥʦʶ ʩʬʝʨʦʶ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ɼʣʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʽʜʣʽʪʢʽʚ ʥʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʫʨʘʭʦʚʫʚʘʪʠ ʫʩʽ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʷʢʽʩʪʴ. ʇʨʦʪʝʟʫʚʘʥʥʷ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʧʽʜʣʽʪʢʽʚ 

ʤʘʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʪʨʫʜʥʦʱʽ, ʧʦʚôʷʟʘʥʽ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʽʟ ʡʦʛʦ ʪʨʠʚʘʶʯʠʤ ʨʦʟʚʠʪʢʦʤ, ʽ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʩʫʚʦʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

ʋ ʧʽʜʣʽʪʢʽʚ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʢʽʥʮʽʚʦʢ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʢʫʢʩʠ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʽʜʩʪʘʚʘʥʥʷ ʫ ʟʨʦʩʪʽ ʢʫʢʩʠ, ʾʾ 

ʜʝʬʦʨʤʘʮʽʷ, ʘ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʘʙʦ ʥʝʩʚʦʻʯʘʩʥʦʤʫ ʧʨʦʪʝʟʫʚʘʥʥʽ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʚʪʦʨʠʥʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚ ʽʥʰʠʭ ʚʽʜʜʽʣʘʭ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʥʽ ʪʨʝʥʦʚʘʥʦʩʪʽ, 

ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʜʦʨʦʚôʷ. ɺ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʣʝʞʠʪʴ ʧʦʨʫʰʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʭ ʟʚʠʯʥʠʭ 

ʢʽʥʝʩʪʝʪʠʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ, ʢʦʣʠ ʚʠʣʫʯʘʻʪʴʩʷ ʦʧʦʨʥʘ ʬʫʥʢʮʽʷ ʽ ʧʦʜʨʘʟʥʝʥʥʷ 
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ʨʝʬʣʝʢʩʦʛʝʥʥʠʭ ʟʦʥ ʩʪʦʧ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʪʽʣʴʢʠ ʟʥʠʞʫʻʪʴʩʷ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʘʣʝ ʽ 

ʚʪʨʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʥʘʚʠʢʠ, ʷʢʽ ʙʫʣʠ ʥʘʙʫʪʽ ʨʘʥʽʰʝ. 

ʇʽʩʣʷ ʦʜʥʦʙʽʯʥʦʾ ʘʤʧʫʪʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʢʦʣʽʦʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ʭʨʝʙʪʘ 

ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʤôʷʟʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʽ ʜʦʤʽʥʫʶʯʦʾ ʜʽʾ ʤôʷʟʽʚ ʩʽʜʥʠʯʥʦʾ 

ʜʽʣʷʥʢʠ ʥʘ ʩʪʦʨʦʥʽ ʟʙʝʨʝʞʝʥʦʾ ʢʽʥʮʽʚʢʠ. ɿʤʽʥʠ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʽ ʥʘ 

ʟʙʝʨʝʞʝʥʫ ʢʽʥʮʽʚʢʫ. ʉʣʘʙʢʠʡ ʤôʷʟʦʚʦ-ʟʚôʷʟʢʦʚʠʡ ʘʧʘʨʘʪ ʩʪʦʧʠ ʟʙʝʨʝʞʝʥʦʾ 

ʢʽʥʮʽʚʢʠ ʧʽʜʢʣʽʪʢʘ ʥʝ ʚʠʪʨʠʤʫʻ ʧʽʜʚʠʱʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʩʣʷ ʚʪʨʘʪʠ ʦʜʥʽʻʾ ʟ 

ʢʽʥʮʽʚʦʢ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʥʠʢʘʻ ʩʪʘʪʠʯʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʪʦʧʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʧʽʜʣʽʪʢʽʚ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʝʛʥʘ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʾ 

ʪʨʘʚʤʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʽʜʣʽʪʢʽʚ ʧʽʩʣʷ 

ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʝʛʥʘ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʾ ʪʨʘʚʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʤʧʫʪʘʮʽʷ ʦʜʥʽʻʾ ʘʙʦ ʦʙʦʭ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʝ 

ʧʨʦʭʦʜʠʪʴ ʙʝʟʩʣʽʜʥʦ ʜʣʷ ʦʨʛʘʥʽʟʤʫ. ɰʾ ʥʘʩʣʽʜʢʦʤ ʻ ʧʦʨʫʰʝʥʥʷ ʨʫʭʦʚʦʛʦ 

ʩʪʝʨʝʦʪʠʧʫ, ʬʫʥʢʮʽʾ ʦʧʦʨʠ, ʭʦʜʴʙʠ, ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʟʙʘʚʣʝʥʥʷ ʣʶʜʠʥʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʝ ʪʽʣʴʢʠ ʚʝʣʠʢʽ ʟʘ ʦʙʩʷʛʦʤ ʘʤʧʫʪʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʚʪʨʘʪʦʶ ʤʘʩʠ ʪʽʣʘ ʧʦʥʘʜ 20-25%, ʘʣʝ ʽ ʤʝʥʰ ʟʥʘʯʥʽ, ʟ ʚʪʨʘʪʦʶ ʤʘʩʠ ʪʽʣʘ ʚ 

ʤʝʞʘʭ 5-10%, ʥʝ ʧʨʦʭʦʜʷʪʴ ʙʝʟʩʣʽʜʥʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʘʧʘʨʘʪʫ ʢʨʦʚʦʦʙʽʛʫ. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʽʜʭʠʣʝʥʴ ʙʘʯʘʪʴʩʷ ʚ ʟʤʝʥʰʝʥʥʽ ʤʘʩʠ ʪʽʣʘ, ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʽ 

ʦʙʤʝʞʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʽʜʣʽʪʢʽʚ ʥʝʦʙʭʽʜʥʠʤ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʻ ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ. ʃʽʢʫʚʘʥʥʷ ʨʫʭʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʯʠʥʘʪʠ 

ʷʢʦʤʦʛʘ ʨʘʥʽʰʝ: ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʷʚʫ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʨʦʯʥʠʭ ʩʪʝʨʝʦʪʠʧʽʚ ʨʫʭʫ, ʧʨʦʬʽʣʘʢʪʠʢʘ 

ʚʪʦʨʠʥʥʠʭ ʟʤʽʥ ʫ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʽʡ ʩʠʩʪʝʤʽ ʫ ʚʠʜʽ ʦʙʤʝʞʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ, 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʫʩʢʣʘʜʥʝʥʴ ʫ ʩʠʩʪʝʤʘʭ ʢʨʦʚʦʦʙʽʛʫ ʽ ʜʠʭʘʥʥʷ, ʱʦ ʤʦʞʫʪʴ 
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ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʤʘʣʫ ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʽ, ʪʠʤ ʩʘʤʠʤ, ʟʥʠʞʫʚʘʪʠ ʟʘʛʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ʌʽʟʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʧʽʜʣʽʪʢʽʚ ʚʠʚʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʾ ʜʠʪʠʥʠ, ʪʝʤʧʠ ʡʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʨʠ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ, ʤʝʪʦʜʠʢʠ ʢʽʥʝʟʦʪʝʨʘʧʽʾ ʧʨʠ ʨʽʟʥʠʭ ʜʝʬʝʢʪʘʭ ʨʦʟʚʠʪʢʫ, 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʽ ʪʨʘʚʤʘʭ ʫ ʧʽʜʣʽʪʢʽʚ. ɺʽʜʦʤʦ, ʱʦ ʛʽʧʦʢʽʥʝʟʽʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʬʫʥʢʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʢʦʨʫ ʚʝʣʠʢʠʭ 

ʧʽʚʢʫʣʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʌʽʟʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʣʽʢʫʚʘʥʥʷ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʦʩʦʚʘʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʠʨʦʜʥʠʤ ʨʫʭʦʤ 

ʜʠʪʠʥʠ. ʋ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʟʤʽʥʠ ʧʝʨʝʙʽʛʫ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʴ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ ʽ 

ʩʠʩʪʝʤ, ʧʦʣʽʧʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ, ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʘʜʘʧʪʘʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. ɯʟ ʟʘʩʦʙʽʚ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʫ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ ʽ ʨʫʭʣʠʚʽ ʽʛʨʠ. ɼʦ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ü ʛʽʤʥʘʩʪʠʯʥʽ ï ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ ʫ ʜʠʪʠʥʠ ʬʦʨʤʫʶʪʴʩʷ ʨʫʭʦʚʽ ʥʘʚʠʯʢʠ, 

ʪʦʯʥʽʩʪʴ ʨʫʭʽʚ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʧʨʠʪʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʚʠʪʨʠʚʘʣʽʩʪʴ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ 

ʚ̔ ʜʥʦʩʷʪʴʩʷ ʟʘʛʘʣʴʥʦʨʦʟʚʠʚʘʶʯʽ ʚʧʨʘʚʠ; ʫ ʧʽʜʣʽʪʢʽʚ ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʬʣʝʢʪʦʨʥʽ ʚʧʨʘʚʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʙʝʟʫʤʦʚʥʽ ʨʫʭʦʚʽ 

ʨʝʘʢʮʽʾ; ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʠʭ ʨʫʭʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʘʩʠʚʥʽ ʛʽʤʥʘʩʪʠʯʥʽ 

ʚʧʨʘʚʠ; 

ü ʚʧʨʘʚʠ ʚ ʨʦʟʩʣʘʙʣʝʥʥʽ ï ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ 

ʟʥʠʞʝʥʥʷʤ ʪʦʥʽʯʥʦʾ ʥʘʧʨʫʛʠ ʤʫʩʢʫʣʘʪʫʨʠ; 

ü ʚʧʨʘʚʠ ʚ ʨʦʟʪʷʛʫʚʘʥʥʽ ï ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʧʘʪʦʣʦʛʽʯʥʦ 

ʟʤʽʥʝʥʫ ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʢʘʥʠʥ; 

ü ʜʠʭʘʣʴʥʽ ʚʧʨʘʚʠ ï ʚʠʭʦʚʫʶʪʴ ʽ ʟʘʢʨʽʧʣʶʶʪʴ ʥʘʚʠʯʢʫ ʧʦʚʥʦʛʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʜʠʭʘʥʥʷ ʽ ʩʧʦʣʫʯʝʥʥʷ ʜʠʭʘʥʥʷ ʽ ʨʫʭʫ; 
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ü ʢʦʨʠʛʫʚʘʣʴʥʽ ʚʧʨʘʚʠ - ʧʽʜʙʠʨʘʶʪʴʩʷ ʚʠʭʽʜʥʽ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʠʭ 

ʨʦʟʧʦʜʽʣ ʤôʷʟʦʚʦʛʦ ʪʦʥʫʩʫ, ʱʦ ʟʙʝʨʽʛʘʻ ʧʨʠʡʥʷʪʫ ʧʦʟʫ, ʩʧʨʠʷʻ ʚʠʨʽʚʥʶʚʘʥʥʶ 

ʥʘʷʚʥʦʾ ʜʝʬʦʨʤʘʮʽʾ; 

ü ʚʧʨʘʚʠ ʥʘ ʢʦʦʨʜʠʥʘʮʽʶ - ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʨʫʭʽʚ; ʚʧʨʘʚʠ ʚ ʨʽʚʥʦʚʘʟʽ - ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʪʨʝʥʫʚʘʥʥʷ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

ʘʧʘʨʘʪʘ. 

ɺ ʥʘʚʯʘʥʥʽ ʭʦʜʴʙʠ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʝʪʘʧʠ: 

ʇʝʨʰʠʡ ʝʪʘʧ - ʥʘʚʯʘʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʟʠ ʟ ʨʽʚʥʦʤʽʨʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʚʘʛʠ ʪʽʣʘ ʟ ʦʜʥʽʻʾ ʢʽʥʮʽʚʢʠ ʥʘ ʽʥʰʫ, ʧʦʩʪʫʧʦʚʦʤʫ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʩʪʦʷʯʠ ʙʽʣʷ ʥʝʨʫʭʦʤʦʾ ʦʧʦʨʠ (ʙʽʣʷ ʩʪʽʥʠ, ʫ ʙʨʫʩʘʭ ) ʜʦ ʧʦʣʦʞʝʥʥʷ 

ʩʪʦʷʯʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʦʧʦʨʠ. 

ɼʨʫʛʠʡ ʝʪʘʧ (ʧʝʨʝʭʽʜʥʠʡ ʚʽʜ ʩʪʦʷʥʥʷ ʜʦ ʭʦʜʴʙʠ) - ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʫ 

ʜʚʦʦʧʦʨʥʽʡ ʬʘʟʽ ʢʨʦʢʫ, ʥʘʚʯʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʪʝʟʦʤ. ʇʨʠ ʥʘʚʯʘʥʥʽ ʭʦʜʴʙʠ 

ʚʘʞʣʠʚʦ ʩʬʦʨʤʫʚʘʪʠ ʫ ʜʠʪʠʥʠ ʧʨʘʚʠʣʴʥʠʡ ʨʫʭ ʢʫʢʩ. ʅʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʛʦʪʦʚʯʽ ʚʧʨʘʚʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʤʽʥʥʷ ʟʛʠʥʘʪʠ ʢʦʣʽʥʥʠʡ 

ʰʘʨʥʽʨ ʫ ʧʨʦʪʝʟʘʭ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʩʪʝʛʥʘ. 

ʊʨʝʪʽʡ ʝʪʘʧ - ʚʠʨʦʙʣʝʥʥʷ ʨʠʪʤʽʯʥʦʾ, ʢʦʦʨʜʠʥʦʚʘʥʦʾ, ʧʣʘʚʥʦʾ , ʩʪʽʡʢʦʾ 

ʭʦʜʴʙʠ. ɿʘʚʜʘʥʥʷʤ ʡʦʛʦ ʻ: ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʝʪʘʧ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ 

ʭʦʜʴʙʠ ʪʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʨʦʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʘʙʽʣʽʪʘʮʽʡʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ 16-

ʪʠ ʧʘʮʽʻʥʪʽʚ (ʯʦʣʦʚʽʢʽʚ) ʟ ʘʤʧʫʪʘʮʽʻʶ ʥʘ ʨʽʚʥʽ ʩʪʝʛʥʘ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʧʨʦʪʝʟʫʚʘʥʥʽ ʫ ʂʠʾʚʩʴʢʦʤʫ ʢʘʟʝʥʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʨʦʪʝʟʥʦ-

ʦʨʪʦʧʝʜʠʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɿʘ ʚʽʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʽ ʧʘʮʽʻʥʪʠ ʥʘʣʝʞʘʣʠ 

ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʽʜʣʽʪʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚ ʩʪʘʮʽʦʥʘʨʽ ʩʪʘʥʦʚʠʣʘ 

ʚ ʩʝʨʝʜʥʴʦʤʫ 3 ʪʠʞʥʽ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʠʚʩʷ ʧʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʏʉʉ, ɸʊ ʪʘ ʏɼ, ʜʘʥʽ ʢʦʪʨʠʭ ʜʘʚʘʣʠ ʟʤʦʛʫ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʘʜʝʢʚʘʪʥʽʩʪʶ ʜʦʟʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʠʩʪʦʩʫʚʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ 

ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ ʥʘ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʠʭ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʦʧʠʪʫʚʘʣʴʥʠʢ 

MOS SFï36. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʚʝʜʝʥʘ ʫ ʊʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ MOS SFï36, ʚʽʜʩʦʪʢʠ 

 

ʇʦʢʘʟʥʠʢʠ 

 

ɼʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʇʽʩʣʷ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

(ʥʘ 15 ʜʝʥʴ) 

ʆɻ (n=8) ʂɻ (n=8) ʆɻ (n=8) ʂɻ (n=8) 

ʌʽʟʠʯʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (PF) 

52,3 

 

52 

 

65,2 *,** 61,5* 

ʈʦʣʴʦʚʝ (ʬʽʟʠʯʥʝ) 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (PR) 

57 56,4 

 

68,6 *,** 62 * 

ɹʽʣʴ (BP) 62 60 74 *,**  69,8* 

ɿʘʛʘʣʴʥʝ ʟʜʦʨʦʚôʷ 

(GH) 

67 68,5 74,8 *,** 70,7* 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

(Vitality)  

69 

 

68,4 

 

77 *,**  73,5* 

ʉʦʮʽʘʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (SF) 

72,1 71,3 87,5 *,** 83,4 

ɽʤʦʮʽʡʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (RE) 

63 

 

64,3 

 

71 *,**  65,6 

 

ʇʩʠʭʦʣʦʛʽʯʥʝ 

ʟʜʦʨʦʚôʷ (MH) 

66,7 67 

 

77,2 *,** 69* 

ʌʽʟʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʟʜʦʨʦʚôʷ 

47,4 46,7 70,2 62,5 

ʇʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚôʷ 

48,8 49,2 69,2 50,3 

 

ɺʽʜʤʽʥʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, 

(p<0,05). ** ï ʚʽʜʤʽʥʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ, (p<0,05). 

ɯʟ ʜʘʥʠʭ ʚʠʜʥʦ ʱʦ ʧʦʢʘʟʥʠʢ çʟʘʛʘʣʴʥʝ ʟʜʦʨʦʚôʷè (GH) ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ 

ʚ ʆɻ ʧʽʩʣʷ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤʠ ʧʦʢʘʟʥʠʢ ʚ 

ʆɻ ʩʪʘʥʦʚʠʚ ï x= 67%, ʧʽʩʣʷ ʧʨʦʛʨʘʤʠ x= 74,8% ʪʘ ʚ ʂɻ ʜʦ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ï x= 68,5% ʪʘ ʧʽʩʣʷ ï x= 70,7%. 

ʇʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʾ ʰʢʘʣʠ çʬʽʟʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚôʷè ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʚʩʷ ʫ ʆɻ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ï x= 47,4% ʜʦ ï x= 70,2%, ʫ 

ʧʘʮʽʻʥʪʽʚ ʂɻ ʟ ï x= 46,7% ʜʦ ï x= 62,5%. 
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ʈʝʟʫʣʴʪʘʪʠ ʽʥʜʝʢʩʫ ʘʢʪʠʚʥʦʩʪʽ ʧʦʚʩʷʢʜʝʥʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ɹʘʨʪʝʣʘ ʚ 

ʆɻ ʪʘ ʂɻ ʜʦ ʢʫʨʩʫ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʈʠʩʫʥʢʫ 1. 

 

   

ʈʠʩ. 1 ɿʥʘʯʝʥʥʷ ɯʥʜʝʢʩʫ ɹʘʨʪʝʣʘ ʚ ʆʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ 

 

ɯʟ ʜʽʘʛʨʘʤ ʚʠʜʥʦ ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʆɻ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʦʩʷʛʣʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ 100 ʙʘʣʽʚ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʂɻ ʚ ʷʢʦʾ ʟʥʘʯʝʥʥʷ ʧʽʩʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʝ 85 ʙʘʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʜʙʘʥʥʷ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʘ ʪʘʢʦʞ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʦʨʝʪʠʯʥʽ ʜʞʝʨʝʣʘ ʜʦʙʨʝ ʚʠʩʚʽʪʣʶʶʪʴ 

ʩʠʤʧʪʦʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠ ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʘ ʙʽʦʤʝʭʘʥʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʭʦʜʴʙʠ, ʷʢ ʦʩʥʦʚʥʦʾ ʨʫʭʦʚʦʾ ʜʽʾ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʶ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʟʤʽʩʪʫ ʘʣʛʦʨʠʪʤʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʚʠʯʦʢ ʭʦʜʴʙʠ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʩʠʩʪʝʤʽ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʷ ʦʩʽʙ, 

ʱʦ ʧʝʨʝʥʝʩʣʠ ʘʤʧʫʪʘʮʽʶ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ. ɯʩʥʫʶʯʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʩʪʦʩʦʚʥʦ 

ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ, 

ʷʢʘ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ; 

2) ʚʜʦʩʢʦʥʘʣʝʥʘ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ, ʷʢʽ 

ʧʝʨʝʥʝʩʣʠ ʘʤʧʫʪʘʮʽʶ ʩʪʝʛʥʘ, ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʽʜʥʦʚʠʪʠ ʚʪʨʘʯʝʥʽ ʨʫʭʦʚʽ ʬʫʥʢʮʽʾ. ʇʽʩʣʷ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʨʝʘʙʽʣʽʪʘʮʽʻʶ ʤʠ 

ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʤʘʡʞʝ ʚ ʫʩʽʭ ʨʫʭʦʚʠʭ ʥʘʚʠʯʢʘʭ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ, ʷʢʽ 

80,4 

77,5 

̊˴ˢ˶ˢ ˢ˴́ˮˤ˹˻˿́˱ ̂ 
˽˻ˤ˿̒˴˨˩˹˹˻˸̂ ˬˮ́́˱ 

˴ͦͤͭͪͦ͡Έͤ͊ ͎ͪͯͨ͊ ˻͍ͫͤͦͤ͊  ͎ͪͯͨ͊ 

85 

100 

̊˴ˢ˶ˢ ˢ˴́ˮˤ˹˻˿́˱ ̂ 
˽˻ˤ˿̒˴˨˩˹˹˻˸̂ ˬˮ́́˱ 

˴ͦͤͭͪͦ͡Έͤ͊ ͎ͪͯͨ͊ 

˻͍ͫͤͦͤ͊ ͎ͪͯͨ͊ 
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ʙʫʣʠ ʚʪʨʘʯʝʥʽ ʨʘʥʽʰʝ. ɽʬʝʢʪʠʚʥʦ ʚʽʜʥʦʚʠʣʠʩʴ ʬʫʥʢʮʽʾ ʘʤʧʫʪʦʚʘʥʦʾ ʥʦʛʠ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʩʘʤʦʩʪʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʱʦʜʝʥʥʠʭ ʧʦʙʫʪʦʚʠʭ ʜʽʡ; 

ʧʘʮʽʻʥʪʠ ʥʘʚʯʠʣʠʩʴ ʩʘʤʦʩʪʽʡʥʦ ʽ ʙʝʟʧʝʯʥʦ ʭʦʜʠʪʠ ʟʘ ʤʝʞʘʤʠ ʩʪʘʮʽʦʥʘʨʫ ʽ ʧʨʠ 

ʧʦʪʨʝʙʽ ʧʽʜʥʽʤʘʪʠʩʷ ʧʦ ʩʭʦʜʘʭ ʯʠ ʚʠʭʦʜʠʪʠ ʥʘ ʚʫʣʠʮʶ; 

3) ʨʦʟʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʧʨʠʷʶʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʰʚʠʜʰʦʤʫ ʪʘ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʨʫʰʝʥʠʭ 

ʬʫʥʢʮʽʡ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ ʟʤʝʥʰʫʻ ʦʙʤʝʞʝʥʽʩʪʴ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʘʮʽʻʥʪʘ. 
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ɺʀʗɺʃɽʅʅʗ ʇʉʀʍʆʉʆʄɸʊʀʏʅʀʍ ʌɸʂʊʆʈɯɺ ʈʀɿʀʂʋ ʋ 

ʇɸʎɯɭʅʊɯɺ ɿ ɻɸʉʊʈʆɽɿʆʌɸɻɽɸʃʔʅʆʖ ʈɽʌʃʖʂʉʅʆʖ 

ʍɺʆʈʆɹʆʖ 

 

ʂʘʨʘʷ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ  

ʢ. ʤ. ʥ., ʘʩʠʩʪʝʥʪ 

ɯʚʘʥʯʝʥʢʦ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ. ʤ. ʥ., ʘʩʠʩʪʝʥʪ 

ʂʫʯʝʨʝʥʢʦ ɯʨʠʥʘ ʆʣʝʛʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɻʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ (ɻɽʈʍ) - ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ 

ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ʚ ʩʠʣʫ ʩʚʦʻʾ ʚʠʩʦʢʦʾ 

ʧʦʰʠʨʝʥʦʩʪʽ. ʎʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʪʨʘʞʜʘʻ ʜʦ 10% ʥʘʩʝʣʝʥʥʷ ʚ ʧʦʧʫʣʷʮʽʾ, ʧʨʠ 

ʮʴʦʤʫ ʫ 64,4% ʟ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ, ʱʦ ʚʭʦʜʠʪʴ ʚ 

ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʥʠʭ ʧʨʦʚʦʢʫʶʯʠʭ ʯʠʥʥʠʢʽʚ. 

ʄʝʪʘ: ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʨʽʚʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʘ ʨʝʘʢʪʠʚʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ɻɽʈɹ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 30 ʧʘʮʽʻʥʪʽʚ ʟ ɻɽʈʍ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʅʇ ʍʆʈ ʆʂʃ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘ GerdQ, ʰʢʘʣʠ ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʘ ʨʝʘʢʪʠʚʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ 

ʉʧʽʣʙʝʨʛʝʨʘ-ʍʘʥʽʥʘ, ɻʦʣʣʘʥʜʩʴʢʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ DEBQ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʢʨʠʥʽʥʛʦʚʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ GerdQ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʘʮʽʻʥʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʩʠʤʧʪʦʤʠ ɻɽʈɹ: ʧʝʯʽʶ (100%), ʚʽʜʨʠʞʢʫ (90%), ʙʽʣʴ ʚ ʝʧʽʛʘʩʪʨʽʾ (50%). 

ʇʦʪʽʤ ʜʘʥʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʨʝʘʢʪʠʚʥʦʾ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ʉʧʽʣʙʝʨʛʝʨʘ-ʍʘʥʽʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

24 ʟ 30 ʦʙʩʪʝʞʝʥʠʭ (80%) ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʘʢʪʠʚʥʦʾ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʨʠʚʦʞʥʦʩʪʽ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ 

ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʫ ʚʠʛʣʷʜʽ ʝʤʦʮʽʦʛʝʥʥʦʡ ʣʽʥʽʾ ʧʦʚʝʜʽʥʢʠ (ʟʚʠʯʢʘ ʟʘʾʜʘʪʠ 

ʝʤʦʮʽʾ) ʟʘ ʜʦʧʦʤʦʛʦʶ ɻʦʣʣʘʥʜʩʴʢʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ DEBQ. 
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ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩʦʤ ɺʅʉ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʠʤʧʘʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʥʫ (ʪʨʫʜʥʦʱʽ ʟ ʟʘʩʠʥʘʥʥʷʤ, ʣʝʛʢʘ ʧʨʦʙʫʜʞʫʚʘʥʽʩʪʴ). 

ʅʝʜʦʩʠʧʘʥʥʷ ʩʪʠʤʫʣʶʻ ʚʠʨʦʙʣʝʥʥʷ ʛʨʝʣʽʥʫ, ʜʨʫʛʘ ʥʘʟʚʘ ʷʢʦʛʦ çʛʦʨʤʦʥ 

ʛʦʣʦʜʫè. ɺʽʥ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʘʧʝʪʠʪ ʽ ʭʘʨʯʦʚʫ ʧʦʚʝʜʽʥʢʫ, ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʢʣʽʪʠʥʘʤʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʬʫʥʜʘʣʴʥʦʛʦ ʯʘʩʪʠʥʠ ʰʣʫʥʢʘ ʽ ʝʧʩʠʣʦʥ-

ʢʣ̔ʪʠʥʘʤʠ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʜʽʻ ʥʘ ʨʽʚʥʽ ʛʽʧʦʪʘʣʘʤʫʩʘ ʽ ʛʽʧʦʢʘʤʧʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʟʫ ʛʦʨʤʦʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ ʽ ʤʘʩʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɯʩʥʫʶʯʽ ʬʘʢʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʛʨʝʣʽʥ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʩʧʦʞʠʚʘʥʦʾ ʾʞʽ ʽ ʚʧʣʠʚʘʻ ʥʘ ʤʝʭʘʥʽʯʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʰʣʫʥʢʦʚʠʭ ʛʽʣʦʢ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʟʤʝʥʰʫʶʯʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʪʽʥʦʢ ʰʣʫʥʢʘ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʾʜʘʥʥʷ ʽ ʦʞʠʨʽʥʥʷ, ʷʢʽ ʻ ʚʠʟʥʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ɻɽʈʍ. 

ɺʠʩʥʦʚʦʢ: ʚʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʤʦʮʽʡʥʘ 

ʪʨʠʚʦʞʥʽʩʪʴ ʽ ʧʦʨʫʰʝʥʥʷ ʩʥʫ ʻ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ɻɽʈʍ, ʪʘʢ ʷʢ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʯʝʨʝʟ ʟʤʽʥʫ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ (ʟʚʠʯʢʘ ʟʘʾʜʘʪʠ ʝʤʦʮʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʧʨʠʡʦʤʽʚ ʽ ʦʙʩʷʛʫ ʾʞʽ, ʧʨʠʡʦʤ ʾʞʽ ʚ ʥʽʯʥʠʡ ʯʘʩ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʞʠʨʽʥʥʷ. 
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ɿʄɯʅɸ ʈɯɺʅʗ ʄɽʃɸʊʆʅɯʅʋ ʗʂ ʃɸʅʂɸ ʇɸʊʆɻɽʅɽɿʋ ʉʀʅɼʈʆʄʋ 

ʇʆʃɯʂɯʉʊʆɿʅʀʍ ʗɭʏʅʀʂɯɺ ɿ ʅɸʉʊʋʇʅʀʄ ʈʆɿɺʀʊʂʆʄ 

ɸʅʆɺʋʃʗʎɯɰ 

 

ʂʘʨʘʷ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ  

ʢ. ʤ. ʥ., ʘʩʠʩʪʝʥʪ 

ɯʚʘʥʯʝʥʢʦ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ. ʤ. ʥ., ʘʩʠʩʪʝʥʪ 

ʊʝʨʝʰʢʽʥʘ ʆʣʝʥʘ ʂʦʩʪʷʥʪʠʥʽʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʄʝʣʘʪʦʥʽʥ - ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, ʷʢʠʡ ʥʝʡʪʨʘʣʽʟʫʻ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʟʘʚʜʷʢʠ 

ʛʘʣʴʤʫʚʘʥʥʶ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʻ ʨʝʛʫʣʷʪʦʨʦʤ ʮʠʨʢʘʜʥʠʭ 

ʪʘ ʩʝʟʦʥʥʠʭ ʨʠʪʤʽʚ, ʪʘʢʦʞ ʤʘʻ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʡ ʪʘ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ 

ʝʬʝʢʪ. 

ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʚʧʣʠʚ ʤʝʣʘʪʦʥʽʥʫ ʥʘ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʨʝʛʫʣʷʮʽʶ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ ʪʘ ʩʪʘʨʽʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ. ʊʦʤʫ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʡʦʛʦ ʩʠʥʪʝʟʫ, ʫ ʟʚôʷʟʢʫ ʟ ʜʝʧʨʠʚʘʮʽʻʶ ʩʥʫ, ʤʦʞʝ 

ʧʦʨʫʰʫʚʘʪʠʩʴ ʙʘʣʘʥʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʠʛʥʽʯʫʻʪʴʩʷ 

ʨʽʩʪ ʽ ʜʦʟʨʽʚʘʥʥʷ ʬʦʣʽʢʫʣʽʚ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʩʠʥʜʨʦʤʦʤ ʧʦʣʽʢʽʩʪʦʟʥʠʭ ʷʻʯʥʠʢʽʚ 

(ʉʇʗ), ʱʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, 

ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʦʦʮʠʪʽʚ. 

ʄʝʪʘ. ʇʨʦʚʝʩʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʤʝʣʘʪʦʥʽʥʫ ʚ 

ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʦʨʛʘʥʽʟʤʫ ʫ ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ ʪʘ ʞʽʥʦʢ ʟ ʉʇʗ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 2 ʛʨʫʧʠ ʧʘʮʽʻʥʪʦʢ: 30 

ʞʽʥʦʢ ʟ ʉʇʗ ʫ ʚʽʮʽ ʚʽʜ 20 ʜʦ 35 ʨʦʢʽʚ ʪʘ ʛʨʫʧʘ ʢʦʥʪʨʦʣʶ - 30 ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ ʙʝʟ 

ʧʦʨʫʰʝʥʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʋ ʛʨʫʧʘʭ ʧʨʦʚʦʜʠʣʦʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ 

ʤʝʣʘʪʦʥʽʥʫ ʚ ʢʨʦʚʽ ʽ ʬʦʣʽʢʫʣʷʨʥʽʡ ʨʽʜʠʥʽ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ, 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʙʦʚʦʛʦ ʨʠʪʤʫ ʤʝʣʘʪʦʥʽʥʫ ʚ ʩʣʠʥʽ  ʽ ʨʽʚʥʷ 6-ʩʫʣʴʬʘʪʦʢʩʽʤʝʣʘʪʦʥʽʥʘ 
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ʚ ʩʝʯʽ. ɿʘʙʽʨ ʬʦʣʽʢʫʣʷʨʥʦʾ ʨʽʜʠʥʠ ʧʨʦʚʦʜʠʚʩʷ ʧʽʜ ʯʘʩ ʣʘʧʘʨʦʩʢʦʧʽʯʥʦʛʦ 

ʜʨʠʣʣʽʥʛʫ ʷʻʯʥʠʢʽʚ ʟ ʤʝʪʦʶ ʣʽʢʫʚʘʥʥʷ ʙʝʟʧʣʽʜʜʷ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʉʇʗ. 

ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʝʜʤʝʪ ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʘʥʢʝʪʠ-ʦʧʠʪʫʚʘʣʴʥʠʢʘ,  ʷʢʘ ʤʽʩʪʠʣʘ ʧʝʨʝʣʽʢ ʧʠʪʘʥʴ ʪʘ 

ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ, ʚʘʛʦʶ ʚʽʜ 0 ʜʦ 3 ʙʘʣʽʚ (ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʩʫʤʦʶ ʙʘʣʽʚ ʟʘ 

ʰʢʘʣʦʶ ʩʦʥʣʠʚʦʩʪʽ Epworth), ʱʦʜʦ ʩʫʙôʻʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ɿʛʽʜʥʦ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʟʘ ʰʢʘʣʦʶ 

Epworth: ʟʜʦʨʦʚʽ ʞʽʥʢʠ ʤʘʣʠ ʨʝʟʫʣʴʪʘʪ ʚʽʜ 1 ʜʦ 8 ʙʘʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʦʨʤʘʣʴʥʦʤʫ ʩʥʫ, ʢʦʣʠ ʷʢ 85% ʞʽʥʦʢ ʟ ʉʇʗ ʤʘʣʠ ʧʦʢʘʟʥʠʢ ʙʽʣʴʰʝ 20 ʙʘʣʽʚ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʧʘʪʦʣʦʛʽʯʥʫ ʩʦʥʣʠʚʽʩʪʴ. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʫ ʞʽʥʦʢ ʟ 

ʉʇʗ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ 6-ʩʫʣʴʬʘʪʦʢʩʽʤʝʣʘʪʦʥʽʥʘ ʚ ʩʝʯʽ (ʚ 

ʥʽʯʥʠʡ ʯʘʩ ʚ 1,5 ʨʘʟʠ ʚʠʱʝ), ʥʽʯʥʠʡ ʨʽʚʝʥʴ ʤʝʣʘʪʦʥʽʥʫ ʚ ʩʣʠʥʽ (02.00) ʽ ʨʽʚʝʥʴ 

ʤʝʣʘʪʦʥʽʥʫ ʚ ʢʨʦʚʽ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʤʝʣʘʪʦʥʽʥʫ ʫ ʬʦʣʽʢʫʣʷʨʥʽʡ ʨʽʜʠʥʽ ʫ ʞʽʥʦʢ 

ʟ ʉʇʗ ʙʫʚ ʥʠʞʯʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʷʤʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʤʝʣʘʪʦʥʽʥʫ ʚ 

ʢʨʦʚʽ ʪʘ ʩʪʫʧʝʥʝʤ ʧʦʨʫʰʝʥʥʷʤ ʩʥʫ, ʨʽʚʥʝʤ ʤʝʣʘʪʦʥʽʥʫ ʽ ʨʽʚʥʝʤ 6-

ʩʫʣʴʬʘʪʦʢʩʽʤʝʣʘʪʦʥʠʥʘ ʚ ʩʝʯʽ (ʨ <0.05). 

ɺʠʩʥʦʚʢʠ. ɿʥʠʞʝʥʠʡ ʨʽʚʝʥʴ ʤʝʣʘʪʦʥʽʥʫ ʚ ʬʦʣʽʢʫʣʷʨʥʦʾ ʨʽʜʠʥʠ ʽ 

ʧʽʜʚʠʱʝʥʠʡ ʡʦʛʦ ʨʽʚʝʥʴ ʚ ʢʨʦʚʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʮʠʭ 

ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ: ʫ ʞʽʥʦʢ ʟ ʉʇʗ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʟʨʽʚʘʥʥʷ 

ʬʦʣʽʢʫʣʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʥʦʚʫʣʷʮʽʾ (ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʥʷ). ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʨʽʚʥʷ ʤʝʣʘʪʦʥʽʥʫ ʚ ʥʽʯʥʽʡ 

ʩʣʠʥʽ ʪʘ 6-ʩʫʣʴʬʘʪʦʢʩʽʤʝʣʘʪʦʥʽʥʘ ʚ ʜʦʙʦʚʽʡ ʩʝʯʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʩʪʝʤʥʫ ʜʽʶ 

ʜʘʥʦʛʦ ʛʦʨʤʦʥʫ ʫ ʧʘʮʽʻʥʪʦʢ ʟ ʉʇʗ. 
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ʄɽʊʆɼʆʃʆɻɯʏʅʀʁ ʇɯɼʍɯɼ ɼʆ ʈʆɿʈʆɹʂʀ ʅʆɺʆɻʆ ʃɯʂɸʈʉʔʂʆɻʆ 

ɿɸʉʆɹʋ ʋ ʌʆʈʄɯ ɻɯɼʈʆʂʆʃʆɰɼɸ 

 

ʂʘʱʝʥʢʦ ɺʝʨʦʥʽʢʘ ʆʣʝʛʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 3-ʛʦ ʢʫʨʩʫ 

ɼʘʚʪʷʥ ʃʝʥʘ ʃʝʚʦʥʽʚʥʘ, 

ʜʦʢʪʦʨ ʬʘʨʤ. ʥ., ʧʨʦʬʝʩʦʨ 

ʄʽʞʥʘʨʦʜʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʃʽʢʫʚʘʥʥʷ ʨʘʥ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʭʽʨʫʨʛʽʾ. ʎʝ 

ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʝʦʙʭʽʜʥʠʤ ʽ ʥʘʜʽʡʥʠʤ ʫ ʣʽʢʫʚʘʥʥʽ ʨʘʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʚô̫ ʟʢʘ. 

ʉʪʚʦʨʝʥʥʷ ʧʦʚôʷʟʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʽʢʫʚʘʥʥʷ ʫ ʚʦʣʦʛʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʣʽʢʫʚʘʥʥʽ ʭʚʦʨʠʭ ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟ ʛʦʩʪʨʠʤ ʽ 

ʭʨʦʥʽʯʥʠʤ ʛʥʽʡʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʉʫʯʘʩʥʽ ʧʝʨʝʚôʷʟʦʯʥʽ ʟʘʩʦʙʠ ï ʥʦʚʠʡ ʢʣʘʩ ʦʢʣʶʟʽʡʥʠʭ ʧʦʚôʷʟʦʢ, ʱʦ 

ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʨʘʥ. 

ʉʫʯʘʩʥʘ ʤʝʜʠʮʠʥʘ ʚʠʩʫʚʘʻ ʨʷʜ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ 

ʧʝʨʝʚôʷʟʦʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ: 

1. ɸʙʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ï ʧʦʛʣʠʥʘʥʥʷ ʨʘʥʦʚʦʛʦ ʝʢʩʫʜʘʪʫ. ɿʘʚʜʷʢʠ 

ʘʙʩʦʨʙʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʙʫʭʘʥʥʷ ʧʦʣʽʤʝʨʫ ʪʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʨʝʭʽʜ ʢʩʝʨʦʛʝʣʷ ʚ ʛʝʣʴ. ʇʨʠ ʮʴʦʤʫ ʛʝʣʴ ʩʪʚʦʨʶʻ ʚʦʣʦʛʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʘʥʦʚʽʡ 

ʧʦʚʝʨʭʥʽ ʪʘ ʟʙʝʨʽʛʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʦʨʙʮʽʾ. 

2. ɿʘʚʜʷʢʠ ʧʝʨʝʭʦʜʫ ʢʩʝʨʦʛʝʣʷ ʚ ʛʝʣʴ ʧʦʚôʷʟʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʩʚʦʻʤʫ 

ʦʙôʻʤʫ ʪʘ ʟʘʢʨʠʚʘʻ ʨʘʥʦʚʫ ʧʦʚʝʨʭʥʶ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʚʦʟʜʫʭʦ- ʪʘ 

ʛʘʟʦʦʙʤʽʥ. 

3. ʇʽʜ ʧʦʚôʷʟʢʦʶ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ  ʫʤʦʚʠ ʜʣʷ ʝʧʠʪʝʣʽʟʘʮʽʾ 

ʨʘʥʠ. 

4. ʇʦʚôʷʟʢʘ ʦʙʝʨʽʛʘʻ ʛʨʘʥʫʣʷʮʽʡʥʫ ʪʢʘʥʴ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜ 

ʧʦʚôʷʟʢʦʶ. 
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5. ɿʥʷʪʪʷ ʧʦʚôʷʟʢʠ ʥʝ ʻ ʙʦʣʽʩʥʠʤ ʜʣʷ ʧʘʮʽʻʥʪʘ. 

ʆʪʞʝ ʨʦʟʨʦʙʢʘ, ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚôʷʟʦʢ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʧʦʣʽʤʝʨʥʦʾ ʧʦʚôʷʟʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʻ ʥʘʧʨʷʤʦʤ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʙʽʦʧʦʣʽʤʝʨʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʽʨʫʨʛʽʾ, ʪʝʨʘʧʽʾ ʪʘ 

ʬʘʨʤʘʮʽʾ. 

ʗʢ ʧʦʣʽʤʝʨ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʪʨʽʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ, ʛʣʽʮʝʨʠʥ, 

ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ, ʧʨʦʧʠʣʝʥʛʣʽʢʦʣʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ 

ʟʘʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʯʠʥ ʥʘʪʨʽʶ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ, ʱʦ ʻ ʧʦʭʽʜʥʦʶ 

ʮʝʣʶʣʦʟʠ, ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʽʜ 5% ʜʦ 30%. ɿ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʥʘʤʠ ʜʦ ʩʢʣʘʜʫ ʦʩʥʦʚʠ (ʨʦʟʯʠʥ ʞʝʣʘʪʠʥʫ) ʚʚʝʜʝʥʦ ʛʣʽʮʝʨʠʥ, 

ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ, ʧʨʦʧʠʣʝʥʛʣʽʢʦʣʴ. ʂʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʠʭ ʛʽʜʨʦʬʽʣʴʥʦ ʥʝʚʦʜʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ (ɻʅʈ) ʩʢʣʘʜʘʣʦ ʚʽʜ 5% ʜʦ 30 %. ɼʘʥʽ ɻʅʈ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʧʣʘʩʪʠʯʥʽʩʪʴ) ʟʨʘʟʢʽʚ, ʘʣʝ ʡ ʡʦʛʦ ʘʙʩʦʨʙʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ. 

ʅʘʤʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʤʦʜʝʣʴʥʽ ʟʨʘʟʢʠ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɻʅʈ ʟ ʥʘʪʨʽʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʦʶ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʫʤʽʰʝʡ ʥʘʤʠ ʩʬʦʨʤʦʚʘʥʦ ʬʦʨʤʠ ʤʝʪʦʜʦʤ ʨʦʟʣʠʚʫ ʨʦʟʯʠʥʫ ʥʘ ʧʽʜʣʦʞʢʫ 

(ʩʢʣʷʥʘ ʧʦʚʝʨʭʥʷ) ʨʦʟʤʽʨʘʤʠ 10ʭ10ʩʤ. ʇʽʩʣʷ ʧʨʦʚʦʜʠʣʠ ʩʫʰʢʫ ʤʦʜʝʣʴʥʠʭ 

ʟʨʘʟʢʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ: ʢʽʤʥʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (18-25 ʉ), 30 ʉ, 40 ʉ 

ʽ 60 ʉ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʰʢʠ ʟʨʘʟʢʽʚ 40 

ï 60 ʉ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʩʧʦʞʠʚʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʴʥʠʭ 

ʟʨʘʟʢʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʘʙʩʦʨʙʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʘʙʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʚʧʣʠʚʘʻ: 
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ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢ ʧʦʣʽʤʝʨʫ, ʪʘʢ ʽ ɻʅʈ; ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʘʙʩʦʨʙʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʤʝʨʫ ʜʦ 30 %. ɸʣʝ  ʪʘʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʪʚʦʨʶʻ ʜʝʷʢʽ ʪʨʫʜʥʦʱʽ 

ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ. 

ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʚʯʝʥʥʷ ʘʙʩʦʨʙʫʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʟʨʘʟʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 
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ɯʄʋʅʆʄʆʈʌʆʃʆɻɯʏʅɯ ʇɸʈɸʃɽʃɯ ʈɽʎɽʇʊʆʈʅʆɻʆ ʉʊɸʅʋ 

ɽʅɼʆʄɽʊʈɯʖ ʊɸ ɽʅɼʆʄɽʊʈɯʆʄ ʗɭʏʅʀʂɯɺ ʋ ɾɯʅʆʂ ɿ 

ɹɽɿʇʃɯɼɼʗʄ 

 

ʂʦʙʠʣʷʥʩʴʢʘ ɯʨʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ 

ʘʩʧʽʨʘʥʪ 

ʛ. ʆʜʝʩʘ, ʋʢʨʘʠʥʘ 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽ ʨʦʢʠ ʩʫʪʪʻʚʦ ʜʦʧʦʚʥʝʥʽ ʟʥʘʥʥʷ ʧʨʦ ʝʥʜʤʝʪʨʽʦʟ, ʘʣʝ ʪʦʯʥʘ 

ʧʨʠʯʠʥʘ ʮʽʻʾ ʭʚʦʨʦʙʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʦʶ, ʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʧʽʨʥʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʦʙʛʨʫʥʪʫʚʘʥʴ ʧʨʷʤʦʛʦ ʟʚʷʟʢʫ ʤʽʞ ʙʝʟʧʣʽʜʜʷʤ ʪʘ ʝʥʜʦʤʝʪʨʽʦʟʦʤ, ʧʨʦʪʝ 

ʮʝ ʢʣʽʥʽʯʥʦ ʜʦʚʝʜʝʥʦ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [1]. 

ɿʥʘʯʥʦ ʧʦʛʣʠʙʠʣʠʩʴ ʟʥʘʥʥʷ ʧʨʦ ʽʤʫʥʦʣʦʛʽʯʥʽ, ʛʦʨʤʦʥʘʣʴʥʽ, ʛʝʥʝʪʠʯʥʽ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʪʝʨʦʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʫ ʞʽʥʦʢ ʟ ʙʝʟʧʣʽʜʜʷʤ. 

ʉʢʣʘʜʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʛʦʨʤʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʤʝʥʩʪʨʫʘʣʴʥʠʤ 

ʮʠʢʣʦʤ, ʛʝʥʝʪʠʯʥʠʤ ʧʨʦʬʽʣʝʤ, ʟʘʧʘʣʴʥʠʤʠ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚʠʟʥʘʯʘʻ ʬʝʥʦʪʠʧʽʯʥʠʡ ʧʨʦʷʚ ʝʥʜʦʤʝʪʨʽʦʟʫ [1]. 

ɺʧʣʠʚ ʪʘ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʨʽʚʥʷ ʝʩʪʨʦʛʝʥʫ ʥʘ ʞʽʥʦʯʽ ʨʝʧʨʦʜʫʢʪʠʚʥʽ 

ʦʨʛʘʥʠ ʜʦʩʣʽʜʞʝʥʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʘʨʘʢʪʝʨ ʝʢʩʧʨʝʩʽʾ ʪʘ ʛʝʥʥʘ ʨʝʛʫʣʷʮʽʷ 

ʨʝʮʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ, ʘ ʟʥʘʯʝʥʥʷ ʝʩʪʨʦʛʝʥʫ ʫ ʞʽʥʦʯʽʡ ʨʝʧʨʦʜʫʢʮʽʾ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʝ. 

ʈʝʛʫʣʷʮʽʷ ʝʩʪʨʦʛʝʥʽʚ ʪʘ ʘʥʜʨʦʛʝʥʽʚ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥʘʭ ʧʦʢʘʟʘʥʘ 

Gibson DA, Simitsidellis I, Collins F, Saunders PTK (2018) ʷʢ ʢʣʶʯʦʚʘ ʱʦʜʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʥʜʦʤʝʪʨʽʶ ʷʢ ʧʽʜ ʯʘʩ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʪʘʢ 

ʽ ʧʨʠ ʝʥʜʦʤʝʪʨʽʦʟʽ [2], ʧʨʦʪʝ ʥʝʤʘʻ ʜʘʥʠʭ ʧʨʦ ʾʭ ʨʦʣʴ ʫ ʧʝʨʝʭʨʝʩʥʽʡ ʚʟʘʻʤʦʜʽʾ 

ʚʩʽʭ ʪʠʧʽʚ ʢʣʽʪʠʥ (ʩʫʜʠʥʥʠʤʠ, ʽʤʫʥʥʠʤʠ, ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʪʘ ʩʪʨʦʤʘʣʴʥʠʤʠ) ʟ 

ʚʜ̔ʧʦʚʽʜʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʨʦʟʤʝʞʫʚʘʥʥʽ ʾʭ ʱʦʜʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ. 

ʅʝʘʢʪʠʚʥʽ ʩʪʝʨʦʾʜʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʫ ʢʨʦʚʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ 

(ʟʦʢʨʝʤʘ, ʝʥʜʦʤʝʪʨʽʾ, ʷʻʯʥʠʢʫ) ʪʘ ʧʨʦʭʦʜʷʪʴ ʤʝʪʘʙʦʣʽʟʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 



183 

ʤʽʩʮʝʚʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʚʽʜʧʦʚʽʜʽ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ 

ʘʢʪʠʚʘʮʽʶ ʪʘ ʽʥʛʽʙʽʮʽʾ ʩʪʝʨʦʾʜʽʚ ʯʝʨʝʟ ʛʦʨʤʦʥʘʣʴʥʽ ʨʝʮʝʧʪʦʨ-ʟʘʣʝʞʥʽ ʧʨʦʮʝʩʠ. 

ɺʽʜʦʤʦ, ʱʦ ʝʥʜʦʤʝʪʨʽʦʟ ï ʮʝ ʝʩʪʨʦʛʝʥ-ʟʘʣʝʞʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʽʻʾ ʪʝʦʨʽʾ ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʷʚʫ ʭʚʦʨʦʙʠ ʫ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʽʮʽ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʦʟʥʘʢ ʝʥʜʦʤʝʪʨʽʦʟʫ ʫ ʧʝʨʽʦʜ ʤʝʥʦʧʘʫʟʠ 

(ʧʨʦʪʝ, ʧʨʘʮʷ ɻʦʥʯʘʨʝʥʢʦ ɻ.ʖ. (2019) ʜʦʚʝʣʘ ʧʨʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʝʥʜʦʤʝʪʨʽʦʟʫ ʡ ʫ ʤʝʥʦʧʘʫʟʽ [3]), ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʝʥʜʦʤʝʪʨʽʦʟʫ ʫ 

ʞʽʥʦʢ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʝʩʪʨʦʛʝʥʫ (ʩʧʦʨʪʩʤʝʥʢʠ, ʢʫʨʮʽ), ʘ ʩʝʨʝʜ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʨʘʥʥʻ ʤʝʥʘʨʭʝ, ʦʞʠʨʽʥʥʷ, ʛʽʧʝʨʝʩʪʨʦʛʝʥʝʤʽʶ [4]. 

ɯʩʥʫʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʨʽʟʥʠʮʶ ʚ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʪʘ 

ʝʫʪʦʧʽʯʥʦʤʫ ʝʥʜʦʤʝʪʨʽʾ ʚ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʬʘʟʠ ʩʝʢʨʝʮʽʾ, ʦʩʢʽʣʴʢʠ ʻ ʧʨʠʧʫʱʝʥʥʷ 

ʧʨʦ ʟʤʽʥʫ ʧʝʨʝʭʦʜʫ ʬʘʟʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʫ ʬʘʟʫ ʩʝʢʨʝʮʾʾ ʫ ʞʽʥʦʢ ʟ ʝʥʜʦʤʝʪʨʽʦʟʦʤ 

[5], ʧʨʦʪʝ ʮʽ ʞ ʘʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʧʨʦʪʠʨʽʯʯʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʥʦʩʥʦ ʨʽʟʥʠʮʽ 

ʚ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʧʨʦʛʝʩʪʝʨʦʥʫ ʚ ʝʫʪʦʧʽʯʥʦʤʫ ʝʥʜʦʤʝʪʨʽʾ ʞʽʥʦʢ ʟ ʻʥʜʦʤʝʪʨʽʦʟʦʤ 

ʪʘ ʙʝʟ ʥʴʦʛʦ. 

ɼʦʩʣʽʜʞʝʥʥʷ Mehasseb MK, Panchal R, Taylor AH (2011) ʧʦʢʘʟʘʣʠ, ʱʦ 

ʝʢʩʧʨʝʩʽʷ ʝʩʪʨʦʛʝʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʘʣʴʬʘ ʚ ʝʫʪʦʧʽʯʥʦʤʫ ʪʘ ʝʢʪʦʧʽʯʥʦʤʫ 

ʝʥʜʦʤʝʪʨʽʾ ʞʽʥʦʢ ʟ ʘʜʝʥʦʤʽʦʟʦʤ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʩʝʨʝʜʥʽʡ ʩʪʘʜʽʾ ʬʘʟʠ 

ʩʝʢʨʝʮʽʾ, ʘ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʙʝʪʘ ʙʫʣʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʝʥʘ ʫ ʟʘʣʦʟʘʭ 

ʘʜʝʥʦʤʽʦʟʫ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʑʦʜʦ ʨʝʮʝʧʪʦʨʽʚ 

ʧʨʦʛʝʩʪʝʨʦʥʫ, ʪʦ ʾʭ ʝʢʩʧʨʝʩʽʷ ʙʫʣʘ ʥʠʞʯʘ ʫ ʚʦʛʥʠʱʘʭ ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʽ 

ʧʦʜʽʙʥʘ ʜʦ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʶ ʝʥʜʦʤʝʪʨʽʶ [6]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ ʥʝʧʦʚʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ 

ʧʨʦʛʝʩʪʠʥʽʚ ʱʦʜʦ ʤʝʥʩʪʨʫʘʣʴʥʠʭ ʩʠʤʧʪʦʤʽʚ. 

ʇʨʦʪʝ ʱʦʜʦ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ ʷʻʯʥʠʢʽʚ ʫ ʞʽʥʦʢ ʟ ʙʝʟʧʣʽʜʜʷʤ, ʥʘʤʠ ʥʝ 

ʚʽʜʥʘʡʜʝʥʦ ʜʘʥʠʭ ʧʨʦ ʢʦʤʧʣʝʢʩʥʽ ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʜʦʤʝʪʨʽʦʤ 

ʷʻʯʥʠʢʽʚ ʪʘ ʝʥʜʦʤʝʪʨʽʶ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʾʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʝʩʪʨʦʛʝʥʫ, 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʪʘ ʘʥʜʨʦʛʝʥʫ, ʱʦ ʽ ʦʙʫʤʦʚʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʟʥʘʯʠʣʦ ʤʝʪʫ ʪʘ ʤʝʪʦʜʠ. 
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ʄʝʪʘ ʨʦʙʦʪʠ: ʚʩʪʘʥʦʚʠʪʠ ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʻʥʜʦʤʝʪʨʽʦʤ 

ʷʻʯʥʠʢʽʚ ʪʘ ʝʥʜʦʤʝʪʨʽʶ ʞʽʥʦʢ ʟ ʙʝʟʧʣʽʜʜʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ ʪʘ 

ʦʮʽʥʢʠ ʾʭ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʦ ʦʧʝʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ï ʪʢʘʥʠʥʘ 20 

ʝʥʜʦʤʝʪʨʽʦʤ ʷʻʯʥʠʢʽʚ ʞʽʥʦʢ, ʷʢʽ ʦʙʩʪʝʞʝʥʽ ʪʘ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʝ 

ʣʽʢʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʢʣʽʥʽʢʠ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʧʝʨʽʦʜ 2015 ʧʦ 2018 ʨ., ʚʽʢʦʤ 20-40 ʨʦʢʽʚ ʟ ʙʝʟʧʣʽʜʜʷʤ ʪʘ ʾʭ ʞʝ 

ʧʘʡʧʝʣʴ-ʙʽʦʧʪʘʪʠ ʝʥʜʦʤʝʪʨʽʶ, ʚʟʷʪʦʛʦ ʥʘ 18 - 20 ʜʝʥʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʅʦʡʻʩʘ [7]. 

ɺʠʢʦʥʘʥʦ ʩʪʘʥʜʘʨʪʥʝ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʘʢʨʦʩʢʦʧʽʯʥʝ ʪʘ 

ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ). ɼʣʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʬʘʨʙʫʚʘʥʷ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʦʣʽʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ Mouse Anti Human Progesteron Receptor ʪʘ Mouse Anti 

Human Estrogen Receptor 1 ʨʝʮʝʧʪʦʨ ʘʣʴʬʘ ʚ ʨʦʟʚʝʜʝʥʥʽ 1: 200. ɺʽʟʫʘʣʽʟʘʮʽʷ 

ʨʝʘʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʜʝʪʝʢʮʽʾ Reveal Polyvalent HRP-DAB Detection 

System ʪʘ ʥʘʩʪʫʧʥʠʤ ʜʦʬʘʨʙʦʚʫʚʘʥʥʷʤ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʄʘʡʝʨʘ. ʆʮʽʥʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ɯɻʍ-ʨʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 

Leica (ʅʽʤʝʯʯʠʥʘ) DM 750. ɿʦʚʥʽʰʥʽʤ ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ ʙʫʣʘ ʪʢʘʥʠʥʘ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʪʘ ʧʨʦʛʝʩʪʝʨʦʥʫ ʚʠʢʦʨʠʩʪʘʣʠ 

ʰʢʘʣʫ: 0-4% - ʥʝʛʘʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ; 5-20% - ʥʠʟʴʢʘ; 21-50% - ʧʦʤʽʨʥʘ; > 50% - 

ʚʠʩʦʢʘ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ Statistica 10.0 (StatSoft Inc., ʉʐɸ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʙʽʨʢʘ ʙʫʣʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʟʘ ʚʽʢʦʚʠʤʠ 

ʪʘ ʢʣʽʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺʽʢʦʚʠʡ ʩʢʣʘʜ: 22-39 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ï 30,5Ñ8,5 

ʨʦʢʽʚ. 

ɻʨʫʧʦʶ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʠ ʞʽʥʢʠ ʙʝʟ ʛʽʥʝʢʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʩʝʨʝʜʥʽʡ ʚʽʢ 

ï 28,6Ñ3,5 ʨʦʢʽʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʨʝʩʽʾ ʨʽʚʥʷ ʝʩʪʨʦʛʝʥʦʚʠʭ ʪʘ ʧʨʦʛʝʩʪʝʨʦʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʚ ʪʢʘʥʠʥʘʭ, ʚʠʧʘʜʢʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: (1) ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 
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ʝʢʩʧʨʝʩʽʾ, (2) ʧʦʤʽʨʥʠʤ ʨʽʚʥʝʤ ʽ (3) ʥʠʟʴʢʠʤ ʘʙʦ (4) ʥʝʛʘʪʠʚʥʠʤ ʨʽʚʥʝʤ 

ʝʢʩʧʨʝʩʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʦ ʧʨʠʩʫʪʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʷʢ ʫ ʢʣʽʪʠʥʘʭ 

ʩʪʨʦʤʠ, ʪʘʢ ʽ ʟʘʣʦʟ ʝʫʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ, ʱʦ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʂʫʨʠʢ ʆ.ɻ. ʽ ʂʘʣʝʥʩʴʢʦʾ ʆ.ɺ. (2014) ʪʘ ɸʬʠʥʦʛʝʥʦʚʘ 

ɽ. ɸ., ʏʝʨʩʪʚʳʡ ɽ. ɼ. (2016) [8, 9]. ʑʦʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ, ʪʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 8 ʚʠʧʘʜʢʘʭ (44,45%) ʟ 18 ʙʫʣʘ ʩʣʘʙʢʘ ʨʝʘʢʮʽʷ, ʫ 6 ʚʠʧʘʜʢʘʭ ï 

ʧʦʤʽʨʥʘ (33,33%), ʫ 4 (22,22%) ʚʠʩʦʢʘ. 

ɺ ʝʢʪʦʧʽʯʥʠʭ ʚʦʛʥʠʱʘʭ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ ʷʻʯʥʠʢʽʚ ʙʫʣʦ ʫ 9 ʚʠʧʘʜʢʘʭ 

ʟ 18 (50%) ʚʝʨʠʬʽʢʦʚʘʥʦ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ ʪʘ ʚ 4 (22,22%) ï ʧʦʤʽʨʥʫ. ɺʠʩʦʢʦʾ 

ʝʢʩʧʨʝʩʽʾ ʥʝ ʙʫʣʦ, ʧʨʦʪʝ ʚ 5 (27,78%) ʚʠʧʘʜʢʘʭ ʚʦʥʘ ʙʫʣʘ ʚʽʜʩʫʪʥʷ. 

ʊʦʙʪʦ (ʽ ʮʝ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ ʂʦʛʘʥ ɽ. ɸ., ʉʠʜʦʨʦʚʘ ʀ. ʉ., 

ʅʠʟʷʝʚʘ ʅ. ɺ. ʪʘ ʽʥ., 2011 ʱʦʜʦ ʞʽʥʦʢ ʧʽʟʥʴʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ), ʫ 

ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʝʫʪʦʧʽʯʥʠʡ ʝʥʜʦʤʝʪʨʽʡ ʭʚʦʨʠʭ ʟ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʤʠ 

ʢʽʩʪʘʤʠ ʷʻʯʥʠʢʽʚ ʟʙʝʨʽʛ ʨʝʮʝʧʪʦʨʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʭʦʯʘ ʡ ʥʘ ʥʝʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, 

ʧʨʦʪʝ ʝʢʪʦʧʽʯʥʦʤʫ ʝʥʜʦʤʝʪʨʽʶ ʚʠʷʚʠʚʩʷ ʚʣʘʩʪʠʚʠʤ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

ʝʩʪʨʦʛʝʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʽʜʥʦʩʥʦ ʝʫʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ [10]. 

ʑʦʜʦ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʪʦ ʚʠʨʘʟʥʫ ʝʢʩʧʨʝʩʽʶ ʝʩʪʨʦʛʝʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ 1 ʚʠʧʘʜʢʫ (5,6%), ʧʦʤʽʨʥʫ ʫ 12 ʚʠʧʘʜʢʘʭ (66,67%), ʘ ʩʣʘʙʢʫ ʫ 5 

(27,78%) ʧʘʮʽʻʥʪʦʢ. ɺʽʜʩʫʪʥʴʦʾ ʨʝʘʢʮʽʾ ʥʘ ʝʩʪʨʦʛʝʥʦʚʽ ʨʝʮʝʧʪʦʨʽ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʥʝ 

ʙʫʣʦ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʛʝʩʪʝʨʦʥʫ ʚ ʝʫʪʦʧʽʯʥʦʤʫ 

ʝʥʜʦʤʝʪʨʽʾ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʤʽʨʥʫ ʨʝʘʢʮʽʶ ʫ 10 ʚʠʧʘʜʢʘʭ 

(55,56%) ʟ 18, ʪʘ ʩʣʘʙʢʫ ʚ 6 ʚʠʧʘʜʢʘʭ (33,33%). ʋ 2 ʚʠʧʘʜʢʘʭ (11,11%) 

ʜʦʢʫʤʝʥʪʦʚʘʥʦ ʚʠʨʘʟʥʫ ʝʢʩʧʨʝʩʽʶ, ʘ ʚʠʧʘʜʢʽʚ ʟ ʥʝʛʘʪʠʚʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ʥʝ ʙʫʣʦ. 

ʋ ʢʣʽʪʠʥʘʭ ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (12 ʚʠʧʘʜʢʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ 66,67%) ʤʘʣʘ ʩʣʘʙʢʫ ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʛʝʩʪʝʨʦʥʫ, ʫ 4 

ʚʠʧʘʜʢʘʭ (22,22%) ʧʦʤʽʨʥʫ ʪʘ ʫ 2 ʚʠʧʘʜʢʘʭ (11,11%) ʥʝʛʘʪʠʚʥʫ. ɺʠʨʘʟʥʦʾ 

ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʛʝʩʪʝʨʦʥʫ ʫ ʪʢʘʥʠʥʘʭ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ ʥʝ ʙʫʣʦ. 
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ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ ʤʘʣʘ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʫ 9 ʚʠʧʘʜʢʘʭ (50%) ʧʦʤʽʨʥʘ 

ʝʢʩʧʨʝʩʽʷ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʛʝʩʪʝʨʦʥʫ, ʫ 4 ʚʠʧʘʜʢʘʭ (22,22%) ʚʠʨʘʟʥʘ ʪʘ ʚ 5 

(27,78%) ʩʣʘʙʢʘ. ʅʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʙʫʣʦ. 

ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʻ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʪʘ 

ʧʨʦʛʝʩʪʝʨʦʥʫ ʝʫʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʞʽʥʦʢ ʚ ʻʥʜʦʤʝʪʨʽʦʾʜʥʠʤʠ ʢʽʩʪʘʤʠ 

ʷʻʯʥʠʢʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʥʜʦʤʝʪʨʽʻʤ ʞʽʥʦʢ ʙʝʟ ʛʝʥʽʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʫʤʢʦʶ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [3, 10, 

11] ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʝʩʪʨʦʛʝʥʦʚʦʛʦ ʪʘ ʫ ʤʝʥʰʽʡ ʤʽʨʽ ʧʨʦʛʝʩʪʝʨʦʥʦʚʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʦʛʥʠʱ ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʛʥʠʱʘ 

ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ (ʪʢʘʥʠʥʠ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ ʷʻʯʥʠʢʽʚ) ʚʠʷʚʣʷʶʪʴ 

ʝʢʩʧʨʝʩʽʶ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʪʘ ʧʨʦʛʝʩʪʝʨʦʥʫ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʷʢ 

ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ, ʪʘʢ ʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʧʝʨʝʙʽʛʫ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ 

ʷʻʯʥʠʢʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʫ ʞʽʥʦʢ ʟ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʤʠ ʢʽʩʪʘʤʠ ʷʻʯʥʠʢʽʚ ʝʫʪʦʧʽʯʥʠʡ 

ʝʥʜʦʤʝʪʨʽʡ ʤʘʻ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʝʩʪʨʦʛʝʥʦʚʠʭ ʪʘ ʧʨʦʛʝʩʪʝʨʦʥʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ, ʥʽʞ ʫ ʞʽʥʦʢ ʙʝʟ ʛʝʥʽʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɺʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ ʝʩʪʨʦʛʝʥʫ ʪʘ ʧʨʦʛʝʩʪʝʨʦʥʫ ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ 

(ʪʢʘʥʠʥʠ ʝʥʜʦʤʝʪʨʽʦʾʜʥʠʭ ʢʽʩʪ ʷʻʯʥʠʢʽʚ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʫʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ. 

ɺʦʜʥʦʯʘʩ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʷʢ ʝʩʪʨʦʛʝʥʦʚʠʭ, ʪʘʢ ʽ ʧʨʦʛʝʩʪʦʨʦʥʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʝʢʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʩʫʪʪʻʚʦ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʮʠʭ ʞʝ 

ʨʝʮʝʧʪʦʨʽʚ ʝʫʪʦʧʽʯʥʦʛʦ ʝʥʜʦʤʝʪʨʽʶ ʞʽʥʦʢ ʦʙʦʭ ʛʨʫʧ (ʦʩʥʦʚʥʦʾ ʪʘ ʧʦʨʽʚʥʷʥʥʷ). 
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ɿʄɯʅʀ ɹɯʆʈʀʊʄɯɺ ʋ ʉʊʋɼɽʅʊɯɺ ʍʅʄʋ 

 

ʂʦʩʽʣʦʚʘ ʆʣʴʛʘ ʖʨʽʾʚʥʘ, 

ʢ. ʤ. ʥ., 

ʉʪʝʧʘʥʝʥʢʦ ɺʝʨʦʥʽʢʘ ɺʘʩʠʣʽʚʥʘ, 

ʌʝʜʽʢ ʂʘʪʝʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʫʢʦʚʝ ʩʫʩʧʽʣʴʩʪʚʦ ʟʚʝʨʪʘʻ ʦʩʦʙʣʠʚʦ 

ʫʚʘʛʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʨʠʪʤʽʚ ʫ ʩʪʫʜʝʥʪʽʚ. ɼʦʚʦʣʽ ʧʨʠʩʪʘʣʴʥʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʧʨʦʬʝʩʽʷʤ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʤʝʜʠʮʠʥʦʶ, ʷʢ ʥʘ ʣʘʥʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʝʬʦʨʤʫʚʘʥʥʷ. ʌʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʫ ʩʪʫʜʝʥʪʽʚ ï ʤʝʜʠʢʽʚ ï ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʩʫʯʘʩʥʽʡ 

ʤʝʜʠʮʠʥʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʦʩʣʽʜʠʪʠ ʙʽʦʨʠʪʤʠ ʫ ʩʪʫʜʝʥʪʽʚ ʍʅʄʋ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʟʛʽʜʥʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʩʪ ʍʦʨʥʘ-ʆʩʪʙʝʨʛʘ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʨʠʪʤʽʚ ʩʪʫʜʝʥʪʘʤ ʍʅʄʋ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʨʦʡʪʠ ʪʝʩʪ ʍʦʨʥʘ-ʆʩʪʙʝʨʛʘ. 

ʋ ʦʧʠʪʫʚʘʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 22 ʩʪʫʜʝʥʪʠ ʪʨʝʪʴʦʛʦ ʢʫʨʩʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ 30,0% ʩʪʫʜʝʥʪʽʚ ʩʪʨʘʞʜʘʶʪʴ 

ʚʽʜ ʙʝʟʩʦʥʥʷ. 

61,0% - ʧʦʤʽʯʘʶʪʴ ʟʤʽʥʠ ʫ ʮʠʢʣʽ ʩʦʥ ï ʙʘʜʴʦʨʽʩʪʴ 

ʏʝʨʝʟ ʟʤʽʥʠ ʫ ʮʠʢʣʫ ʩʦʥ ï ʙʘʜʴʦʨʽʩʪʴ ʚʽʜʯʫʚʘʶʪʴ ʟʤʽʥʠ ʫ ʩʘʤʦʧʦʯʫʪʪʽ 

65,0% ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ ʍʦʨʥʘ-ʆʩʪʙʝʨʛʘ ( ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʉ.ɯ. ʉʪʝʧʘʥʦʚʦʾ) 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʨʦʥʦʪʠʧʫ ʤʠ ʦʪʨʠʤʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʏʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʚʝʯʽʨʥʽʡ ʪʠʧ ï 41,0% 

ʉʣʘʙʢʦ ʚʠʨʘʞʝʥʠʡ ʚʝʯʽʨʥʽʡ ʪʠʧ ï 32,0% 
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ɸʨʠʪʤʽʯʥʠʡ ʪʠʧ ï 23,0% 

ʉʣʘʙʢʦ ʚʠʨʘʞʝʥʠʡ ʨʘʥʢʦʚʠʡ ʪʠʧ ï 5,0% 

17,0% ʭʦʪʽʣʠ ʣʷʛʘʪʠ ʩʧʘʪʠ ʫ ʧʨʦʤʽʞʦʢ 21:30-00:15 ,ʧʨʠ ʮʴʦʤʫ ʤʘʡʞʝ 

61,0% ʩʪʫʜʝʥʪʽʚ, ʧʨʠ ʫʤʦʚʽ ʱʦ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʚʽʣʴʥʠʡ ʚʽʜ ʨʦʙʦʪʠ, ʚʢʘʟʘʣʠ ʱʦ 

ʣʷʛʘʶʪʴ ʩʧʘʪʠ ʥʘ 1 ʛʦʜʠʥʫ ʪʘ ʙʽʣʴʰʝ ʧʽʟʥʽʰʝ ʥʽʞ ʟʘʟʚʠʯʘʡ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʦʟʧʦʨʷʜʢʫ ʜʥʷ . 

48,0% ʚʽʜʧʦʚʽʣʠ, ʱʦ ʨʦʙʦʪʘ, ʪʘʢʘ ʷʢ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʝʢʟʘʤʝʥʽʚ, ʫ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ ʚʽʜ 23:00 ʜʦ 2:00 ʻ ʜʦʚʦʣʽ ʝʬʝʢʪʠʚʥʦʶ. ʇʨʠ ʚʽʣʴʥʦʤʫ ʚʠʙʦʨʽ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, 

ʩʪʫʜʝʥʪ ʚʽʜʯʫʚʘʻ ʩʝʙʝ ʥʘʡʙʽʣʴʰ ʧʨʘʮʝʟʜʘʪʥʠʤ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ï 

39,0%, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʨʦʤʽʞʢʫ ʚʽʜ 16:00-21:00. 

ɺʠʩʥʦʚʢʠ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ ʤʘʻ ʘʙʦ ʯʽʪʢʦ, ʘʙʦ ʩʣʘʙʦ ʚʠʨʘʞʝʥʠʡ 

ʚʝʯʽʨʥʽʡ ʪʠʧʠ, ʪʦʤʫ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ 21:00 ʜʦ 2:00 ʻ ʜʦʚʦʣʽ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʝʢʟʘʤʝʥʽʚ ʪʘ ʥʘ ʧʝʨʽʦʜ 16:00 ï 21:00 ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʫ ʨʦʙʦʪʽ. ʊʘʢʦʞ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʫʜʝʥʪʽʚ ʩʪʨʘʞʜʘʻ ʥʘ 

ʙʝʟʩʦʥʥʷ ʪʘ ʚʽʜʯʫʚʘʻ ʟʤʽʥʠ ʫ ʩʘʤʦʧʦʯʫʪʪʽ ʯʝʨʝʟ ʟʤʽʥʠ ʫ ʮʠʢʣʽ ʩʦʥ-ʙʘʜʴʦʨʽʩʪʴ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʤʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʣʘʥʫʚʘʪʠ ʩʚʽʡ ʜʝʥʴ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʚʦʛʦ ʭʨʦʥʦʪʠʧʫ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʛʦʜʠʥʠ ʩʚʦʾʭ 

ʙʽʦʨʠʪʤʽʚ. 
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ʉʊɸʅ ʌɯɿʀʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ɼɯʊɽʁ  

ɿɯ ɿʋɹʆʑɽʃɽʇʅʀʄʀ ɸʅʆʄɸʃɯʗʄʀ 

 

ʃʫʯʠʥʩʴʢʠʡ ʄʠʭʘʡʣʦ ɸʥʪʦʥʦʚʠʯ, 

ʜ-ʨ ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʃʫʯʠʥʩʴʢʠʡ ɺʽʪʘʣʽʡ ʄʠʭʘʡʣʦʚʠʯ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʩʪʦʤʘʪʦʣʦʛʽʾ ʅʅɯ ʇʆ 

ɺʘʜʟʶʢ ʉʪʝʧʘʥ ʅʝʩʪʝʨʦʚʠʯ, 

ʜ-ʨ ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʟ  

ʦʩʥʦʚʘʤʠ ʙʽʦʝʪʠʢʠ ʪʘ ʙʽʦʙʝʟʧʝʢʠ 

ʃʫʯʠʥʩʴʢʘ ʖʣʽʷ ɯʚʘʥʽʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʠʪʷʯʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ. ʗ ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ  

ʉʣʫʯʠʢ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ,  

ʢ. ʙʽʦʣ. ʥ., ʜʦʮʝʥʪ,  

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ 

 

ɺʩʪʫʧ. ʉʪʦʤʘʪʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚôʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʝ ʧʦʥʷʪʪʷ, 

ʚʤʦʥʪʦʚʘʥʝ ʫ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ ʟʜʦʨʦʚôʷ. ɺʦʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʝʩʪʝʪʠʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʟʫʙʦʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʝ, ʝʤʦʮʽʡʥʝ, ʩʦʮʽʘʣʴʥʝ ʽ 

ʬʽʟʠʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ (ʖ. ʃ. ʆʙʨʘʟʮʦʚ, 2006). ʆʪʞʝ, ʚʦʥʦ ʻ ʩʢʣʘʜʦʚʦʶ 

ʟʘʛʘʣʴʥʦ ʩʦʤʘʪʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʧʣʠʚʫ ʜʦʚʢʽʣʣʷ, ʱʦ 

ʧʽʜʣʷʛʘʻ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʆʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʤʠ ʱʦʜʦ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ ʻ ʜʽʪʠ. ʇʨʠ 

ʮʴʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʠʪʠʥʠ ʯʘʩʪʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʦʛʦ, ʱʦ ʢʦʞʥʠʡ ʽʥʜʠʚʽʜ ʱʝ ʽʟ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ 

ʧʝʨʽʦʜʫ ʻ ʯʘʩʪʠʥʦʶ ʧʦʧʫʣʷʮʽʾ, ʚ ʷʢʽʡ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘʙʽʨ ʧʝʚʥʠʭ 
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ʟʘʩʦʙʽʚ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʧʨʦʭʦʜʠʚ ʾʾ ʨʦʟʚʠʪʦʢ. ʎʝ 

ʧʨʠʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʽʥʪʝʛʨʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʛʝʥʦʪʠʧʫ, 

ʢʦʥʩʪʠʪʫʮʽʡʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ ʽ ʡʦʛʦ ʛʦʤʝʦʩʪʘʪʠʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʧʦʨʫ, ʱʦ ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ. 

ɺ ʧʦʚʥʽʡ ʤʽʨʽ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʟʫʙʦʱʝʣʝʧʥʠʭ ʘʥʦʤʘʣʽʡ (ɿʑɸ). 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʠʪʠ ʩʪʘʥ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʟʽ ʟʫʙʦʱʝʣʝʧʥʠʤʠ 

ʘʥʦʤʘʣʽʷʤʠ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʨʽʟʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʨʝʛʽʦʥʘʭ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ 2551 

ʜʠʪʠʥʠ ʚʽʢʦʤ ʚʽʜ 6 ʜʦ 15 ʨʦʢʽʚ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʨʦʞʠʚʘʣʠ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ 

ʇʨʠʢʘʨʧʘʪʪʷ, ʚ ʫʤʦʚʘʭ ʡʦʜʥʦʛʦ ʽ ʬʪʦʨʠʩʪʦʛʦ ʜʝʬʽʮʠʪʫ ʪʘ ʟ ʥʝʦʜʥʘʢʦʚʠʤ 

ʛʝʦʣʦʛʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʦʨʛʘʥʽʟʤ ʜʠʪʠʥʠ (ʨʽʚʥʠʥʥʦʤʫ ï 1087 

ʜʽʪʝʡ, ʧʝʨʝʜʛʽʨʩʴʢʦʤʫ ï 730 ʪʘ ʛʽʨʩʴʢʦʤʫ ï 734 ʜʠʪʠʥʠ). 

ʇʨʠ ʦʮʽʥʮʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʚʨʘʭʦʚʫʚʘʣʠ ʪʨʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʜʦʚʞʠʥʫ ʽ ʤʘʩʫ ʪʽʣʘ ʪʘ ʦʙʚʽʜʥʽʩʪʴ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. ʆʮʽʥʢʫ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʚ ʦʮʽʥʶʚʘʣʴʥʠʭ 

ʪʘʙʣʠʮʷʭ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ 6ï17 ʨʦʢʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʄʆɿ ʋʢʨʘʾʥʠ 

(ʥʘʢʘʟ ˉ 802 ʚʽʜ 13 ʚʝʨʝʩʥʷ 2013 ʨʦʢʫ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʨʽʟʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʨʝʛʽʦʥʘʭ 

ʦʙʣʘʩʪʽ, ʧʦʢʘʟʘʣʠ, ʱʦ ʜʽʪʠ ʽʟ ɿʑɸ, ʤʘʣʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ (ʤʘʩʠ ʪʽʣʘ, ʟʨʦʩʪʫ ʪʘ ʦʢʨʫʞʥʦʩʪʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʽʪʴʤʠ, ʫ ʷʢʠʭ ɿʑɸ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ. ʆʜʥʘʢ, ʟʥʘʯʫʱʦʶ ʨʽʟʥʠʮʷ ʙʫʣʘ ʪʽʣʴʢʠ ʫ 

ʧʦʢʘʟʥʠʢʘʭ ʟʨʦʩʪʫ 143,82Ñ0,45 ʩʤ ʫ ʜʽʪʝʡ ʽʟ ɿʑɸ ʧʨʦʪʠ 141,77Ñ0,59 ʩʤ ʙʝʟ 

ɿʑɸ ʚ ʟʘʛʘʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, (ʨ<0,01). ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫ ʜʽʪʝʡ ʦʙʣʘʩʪʽ ʽʟ ɿʑɸ ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʫ, 

ʤʘʩʠ ʪʽʣʘ ʪʘ ʦʢʨʫʞʥʦʩʪʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ ʜʽʪʝʡ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʨʽʚʥʠʥʥʦʛʦ ʨʝʛʽʦʥʫ (ʚʽʜʧʦʚʽʜʥʦ 145,54Ñ0,65 ʩʤ, 40,19Ñ0,49 ʢʛ, 

ʪʘ 72,00Ñ0,40 ʩʤ), ʥʘʡʥʠʞʯʽ Ƅ ʩʝʨʝʜ ʜʽʪʝʡ ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ ʛʽʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 
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(139,63Ñ0,86 ʩʤ, 36,45Ñ0,62 ʢʛ ʪʘ 68,43Ñ0,44 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ). ʋ ʧʽʜʛʨʫʧʽ ʜʽʪʝʡ 

ʙʝʟ ɿʑɸ ʥʘʡʚʠʱʠʤʠ ʙʫʣʠ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘʢʦʞ ʩʝʨʝʜ ʜʽʪʝʡ 

ʨʽʚʥʠʥʥʦʛʦ ʨʝʛʽʦʥʫ (ʚʽʜʧʦʚʽʜʥʦ 143,27Ñ1,03 ʩʤ, 40,01Ñ0,76 ʢʛ ʪʘ 72,28Ñ0,58 ʩʤ), 

ʘ ʥʘʡʥʠʞʯʠʤʠ Ƅ ʫ ʜʽʪʝʡ ʧʝʨʝʜʛʽʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (141,02Ñ1,21 ʩʤ, 37,19Ñ0,78 ʢʛ 

ʪʘ 67,65Ñ0,63 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ). 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʬʽʣʽʚ ʛʘʨʤʦʥʽʡʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʭʣʦʧʮʽʚ ʪʘ ʜʽʚʯʘʪ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʨʦʟʧʦʜʽʣʦʤ ʥʘ çʛʘʨʤʦʥʽʡʥʠʡè, 

çʜʠʩʛʘʨʤʦʥʽʡʥʠʡè ʪʘ çʨʽʟʢʦ ʜʠʩʛʘʨʤʦʥʽʡʥʠʡè ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʭʣʦʧʮʽʚ ʪʘ 

ʜʽʚʯʘʪ, ʷʢʽ ʤʘʶʪʴ ɿʑɸ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʫ ʷʢʠʭ ɿʑɸ ʥʝʤʘʻ. ɸʣʝ ʩʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʭʣʦʧʮʽ ʪʘ ʜʽʚʯʘʪʘ ʦʙʣʘʩʪʽ ʙʝʟ ɿʑɸ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʟʘ ʛʘʨʤʦʥʽʡʥʽʩʪʶ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢ, ʩʝʨʝʜ 

ʭʣʦʧʮʽʚ ʦʙʣʘʩʪʽ ʙʝʟ ɿʑɸ ʚʽʜʩʦʪʦʢ ʦʩʽʙ ʟ ʛʘʨʤʦʥʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʪʘʥʦʚʠʚ 

82,76Ñ4,07 ʧʨʦʪʠ 69,28Ñ3,59 % ʫ ʧʽʜʛʨʫʧʽ ʭʣʦʧʮʽʚ ʽʟ ɿʑɸ (ʨ<0,05), ʟ 

ʜʠʩʛʘʨʤʦʥʽʡʥʠʤ ï 16,09Ñ3,96 ʧʨʦʪʠ 22,89Ñ3,27 % (ʨ>0,05), ʘ ʽʟ ʨʽʟʢʦ 

ʜʠʩʛʘʨʤʦʥʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ï 1,15Ñ1,15 ʧʨʦʪʠ 7,83Ñ2,09 % ʚʽʜʧʦʚʽʜʥʦ (ʨ<0,05). 

ʇʨʦʬʽʣʴ ʛʘʨʤʦʥʽʡʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʚʯʘʪ ʙʝʟ ʪʘ ʽʟ ɿʑɸ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʘʢʠʤ ʩʘʤʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ (ʚʽʜʩʦʪʦʢ ʜʽʚʯʘʪ ʽʟ 

ʛʘʨʤʦʥʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʪʘʥʦʚʠʚ ʫ ʧʽʜʛʨʫʧʽ ʜʽʚʯʘʪ ʙʝʟ ɿʑɸ 79,49Ñ4,60 %, ʘ ʫ 

ʧʽʜʛʨʫʧʽ ʜʽʚʯʘʪ ʽʟ ɿʑɸ ï 69,09Ñ3,61 %, (ʨ<0,001), ʨʽʟʢʦ ʜʠʩʛʘʨʤʦʥʽʡʥʠʤ ï 

1,28Ñ1,28 ʧʨʦʪʠ 6,67Ñ1,95 % ʚʽʜʧʦʚʽʜʥʦ, (ʨ<0,05). 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʠ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʢʘʟʥʠʢʘʭ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʽʟ ɿʑɸ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʰʢʦʣʷʨʘʤʠ ʙʝʟ ɿʑɸ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʛʽʦʥʫ ʧʨʦʞʠʚʘʥʥʷ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʽ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʽʪʝʡ ʦʙʣʘʩʪʽ. ɼʣʷ ʜʽʪʝʡ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʨʝʛʽʦʥʘʭ, 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʟʙʽʣʴʰʝʥʥʷ ʟʨʦʩʪʫ ʪʘ ʤʘʩʠ ʪʽʣʘ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʝʤʧʽʚ ʨʦʩʪʫ, ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ çʩʪʨʠʙʢʽʚ ʨʦʩʪʫè, ʚʽʜʩʫʪʥʽʩʪʶ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʧʦʢʘʟʥʠʢʘʭ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʛʘʨʤʦʥʽʡʥʠʡ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʥʜʝʥʮʽʡʥʦ ʧʦʚ'ʷʟʘʥʠʡ 

ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɿʑɸ (r=-0,17; p>0,05), ʘ ʜʠʩʛʘʨʤʦʥʽʡʥʠʡ, 

ʥʘʚʧʘʢʠ, ʟʽ ʟʨʦʩʪʘʥʥʷʤ (r=+0,20; p>0,05).  
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ʃɸɹʆʈɸʊʆʈʅɸ ɼɯɸɻʅʆʉʊʀʂɸ ɽʅɼʆʄɽʊʈɯʆɿʋ ʋ ɾɯʅʆʂ 

ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ɺɯʂʋ 

 

ʅʘʨʘʻʚʩʴʢʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʉʪʫʜʝʥʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɽʥʜʦʤʝʪʨʽʦʟ ï ʦʜʥʝ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʠ ʷʢʦʤʫ ʥʦʨʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʝʥʜʦʤʝʪʨʽʶ, ʘ ʩʘʤʝ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʰʘʨʫ ʩʪʽʥʢʠ ʤʘʪʢʠ, ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʮʴʦʛʦ ʰʘʨʫ. ɿʛʽʜʥʦ ʜʘʥʠʭ 

ʤʽʞʥʘʨʦʜʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʧʦʧʫʣʷʮʽʾ ʝʥʜʦʤʝʪʨʽʦʟ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 5-50% ʞʽʥʦʢ ʽ 

ʟʘʡʤʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʩʝʨʝʜ ʧʦʰʠʨʝʥʠʭ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʧʘʪʦʣʦʛʽʡ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʙʘʛʘʪʦʚʽʢʦʚʫ ʽʩʪʦʨʽʶ ʽʩʥʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʤʝʜʠʮʠʥʽ, ʚʽʥ ʻ ʦʜʥʽʻʶ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʛʽʥʝʢʦʣʦʛʽʾ, ʷʢʘ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʦʶ. 

ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʞʽʥʢʠ, ʷʢʽ ʭʚʦʨʽʶʪʴ ʥʘ ʝʥʜʦʤʝʪʨʽʦʟ, ʤʘʶʪʴ ʟʥʘʯʥʽ 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʩʪʽʡʢʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ (70-88%) ʪʘ 

ʙʝʟʧʣʽʜʜʷ (20- 50%). ɼʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʤʦʣʦʜʰʘʣʦ, ʽ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ 

ʫʚʘʛʠ ʪʝ, ʱʦ ʱʝ 20 ʨʦʢʽʚ ʪʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟ ʚʠʷʚʣʷʚʩʷ ʫ ʞʽʥʦʢ ʚʽʢʦʤ 35 ï 40 

ʨʦʢʽʚ, ʘ ʟʘʨʘʟ ʜʘʥʠʡ ʜʽʘʛʥʦʟ ʤʦʞʝ ʧʦʯʫʪʠ ʥʘʚʽʪʴ ʧʽʜʣʽʪʦʢ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʂʦʤʧʣʝʢʩʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʝʥʜʦʤʝʪʨʽʦʟʫ ʫ ʞʽʥʦʢ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 4 

ʢʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ 14 ʞʽʥʦʢ ʟ ʘʜʝʥʦʤʽʦʟʦʤ ʤʘʪʢʠ; ʜʦ 

ʜʨʫʛʦʾ ï 17 ʞʽʥʦʢ ʟ ʧʝʨʚʠʥʥʠʤ ʜʽʘʛʥʦʟʦʤ ʝʥʜʦʤʝʪʨʽʦʟ; ʜʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʦ 

9 ʞʽʥʦʢ ʟ ʧʝʨʚʠʥʥʠʤ ʙʝʟʧʣʽʜʜʷʤ; ʯʝʪʚʝʨʪʘ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, ʜʦ ʥʝʾ ʫʚʽʡʰʣʦ 

20 ʟʜʦʨʦʚʠʭ ʞʽʥʦʢ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʞʽʥʦʢ ʩʢʣʘʣʘ 60 ʦʩʽʙ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ (ɿɸʂ, ɿɸʉ), ʙʽʦʭʽʤʽʯʥʽ, ʮʠʪʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʣʦʛʽʯʥʽ 

ʪʘ ʽʥʩʪʫʤʝʥʪʘʣʴʥʽ (ʛʽʩʪʝʨʦʩʘʣʴʧʽʥʛʦʛʨʘʬʽʷ, ʛʽʩʪʝʨʦʛʨʘʬʽʷ, ʣʘʧʘʨʦʩʢʦʧʽʷ ʪʘ ʽʥ.). 

https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%85%D0%B2%D0%BE%D1%80%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B3%D1%96%D0%BD%D0%B5%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D1%96
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%85%D0%B2%D0%BE%D1%80%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B3%D1%96%D0%BD%D0%B5%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D1%96
https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B4%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%BA%D0%B0
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʝʥʜʦʤʝʪʨʽʦʟʫ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʫʭʣʠʥʥʽ ʘʥʪʠʛʝʥʠ ʉɸ-125, ʉɸ-19-9, SICAM-1, ʷʢʽ ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʛʦʚʦʨʷʪʴ, ʘ ʫ ʢʦʤʧʣʝʢʩʽ ʧʦʢʘʟʫʶʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʥʢʦʤʘʨʢʝʨʽʚ ʧʨʠ ɻɽ 

 ɼʦʩʣʽʜʞʝʥʥʷ ʈʝʟʫʣʴʪʘʪʠ ʈʝʬʝʨʝʥʩʥʽ 

ʟʥʘʯʝʥʥʷ ɻʨʫʧʘ 1 ɻʨʫʧʘ 2 ɻʨʫʧʘ 3 

CA-125 ʋ 21%(3) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪʠ 

ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣ

ʠ ʥʦʨʤʫ; 

ʋ 36% (5) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

37-42 ʆʜ/ʤʣ; 

ʋ 43% (6) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

> 56 ʆʜ/ʤʣ. 

ʋ 53% (9) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

40-46 ʆʜ/ʤʣ; 

ʋ 47% (8) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

51-55 ʆʜ/ʤʣ. 

ʋ 11% (1) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ ʙʫʚ 

> 51 ʆʜ/ʤʣ; 

ʋ 56% (5) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʘʣʘʜʘʚ 

34-39 ʆʜ/ʤʣ; 

ʋ 33% (3) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

37-40 ʆʜ/ʤʣ. 

 

ɻʨʫʧʘ 1 = 

44 Ñ 2 ʆʜ/ʤʣ 

0 ï 35 

ʆʜ/ʤʣ 

ɻʨʫʧʘ 2 = 

50,5 Ñ1,5 ʆʜ/ʤ

ʣ 

ɻʨʫʧʘ 3 = 

44 Ñ2  ʆʜ/ʤʣ 

CA-19-9 ʋ 29%(4) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪʠ 

ʜʝʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣ

ʠ ʥʦʨʤʫ, 

32-37 ʆʜ/ʤʣ; 

ʋ 36% (5) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

39-45 ʆʜ/ʤʣ; 

ʋ 36% (5) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

> 62 ʆʜ/ʤʣ. 

ʋ 35% (6) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

43-47 ʆʜ/ʤʣ; 

ʋ 41% (7) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

48-56 ʆʜ/ʤʣ; 

ʋ 24% (4) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʘʜʘʚ 

55-62 ʆʜ/ʤʣ. 

ʋ 56% (5) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʣʘʜʘʚ 

51-56 ʆʜ/ʤʣ; 

ʋ 44% (4) 

ʞʽʥʦʢ 

ʨʝʟʫʣʴʪʘʪ 

ʩʢʘʣʘʜʘʚ 

63-67 ʆʜ/ʤʣ. 

ɻʨʫʧʘ 1 = 

48 Ñ 2 ʆʜ/ʤʣ 

0 ï 34 

ʆʜ/ʤʣ 

ɻʨʫʧʘ 2 = 

55 Ñ 2 ʆʜ/ʤʣ 

ɻʨʫʧʘ 3 = 

61 Ñ 2 ʆʜ/ʤʣ 
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ɼʦʩʣʽʜʞʝʥʥʷ SICAM-1 (ʤʽʞʢʣʽʪʠʥʥʘ ʤʦʣʝʢʫʣʘ ʘʜʛʝʟʽʾ-1) ʧʨʠ 

ʛʝʥʽʪʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʤʘʨʢʝʨ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʊʘʢʦʞ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʈʆ-ʪʝʩʪ, ʮʝ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʜʽʘʛʥʦʩʪʠʠʯʥʠʡ ʪʝʩʪ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ, ʜʽʶʯʠʤ ʧʦʯʘʪʢʦʤ ʷʢʦʛʦ ʻ 

ʘʥʪʠʽʜʽʦʧʘʪʠʯʥʘ ʘʥʪʠʝʤʙʨʽʦʥʘʣʴʥʘ ʩʠʨʦʚʘʪʢʘ. ʇʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʦʛʥʦʩʪʠʯʥʫ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʈʆ-ʪʝʩʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ 

ʛʝʥʽʪʘʣʴʥʦʤʫ ʝʥʜʦʤʝʪʨʽʦʟʽ, ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʘʥʦʛʦ ʪʝʩʪʫ ʩʢʣʘʜʘʻ 60,3%. ʇʨʠ 

ʟʽʩʪʘʚʣʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʉɸ-125 ʪʘ 

ʈʆ-ʪʝʩʪʫ. ɸʥʘʣʽʟ ʜʘʥʥʠʭ ʧʨʦ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʈʆ-ʪʝʩʪʫ ʪʘ ʦʥʢʦʤʘʨʢʝʨʽʚ (ʉɸ-

125) ʫ ʭʚʦʨʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʽ ʪʝʩʪʠ ʻ ʧʦʢʘʟʦʚʠʤʠ ʪʘ ʥʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʝʥʜʦʤʝʪʨʽʦʟʫ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. 

ʎʠʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʤʝʪʦʜʦʤ ʪʦʥʢʦʛʦʣʴʥʦʾ 

ʘʩʧʽʨʘʮʽʡʥʦʾ ʙʽʦʧʩʽʾ ï ʥʝʽʥʚʘʟʠʚʥʠʡ ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʚʫʟʣʦʚʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʦʜʠʣʘʩʴ 16 (27%) 

ʞʽʥʢʘʤ, ʫ ʷʢʠʭ ʙʫʣʠ ʢʽʩʪʦʟʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʧʨʠʯʠʥʝʥʽ ʛʝʥʽʪʘʣʴʥʠʤ 

ʝʥʜʦʤʝʪʨʽʦʟʦʤ ʪʘ ʙʝʟʧʣʽʜʜʷ. 

ɿ ʦʪʨʠʤʘʥʦʛʦ ʘʩʧʽʨʘʪʫ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʤʘʟʢʠ ʪʘ ʟʘʙʘʨʚʣʝʥʦ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʽ ʝʦʟʠʥʦʤ. ʇʨʠ ʤʽʢʨʦʩʢʦʧʫʚʘʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʚʽ ʛʨʫʧʠ ʢʣʽʪʠʥ, ʘ ʩʘʤʝ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʫ ʢʣʘʩʪʝʨʘʭ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʧʦʣʽʛʦʥʘʣʴʥʽ ʟ 

ʦʢʨʫʛʣʠʤʠ ʷʜʨʘʤʠ, ʟ ʤ`ʷʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʭʨʦʤʘʪʠʥʫ, ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʮʠʪʦʧʣʘʟʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ çʩʦʪè. ʅʘ ʬʦʥʽ ʦʧʠʩʘʥʦʾ ʢʘʨʪʠʥʠ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʙʘʛʘʪʦ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʝʨʠʪʨʦʮʠʪʽʚ. 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʘ ʝʥʜʦʤʝʪʨʽʦʟʫ ʥʘʛʘʜʫʻ ʙʫʜʦʚʫ ʝʥʜʦʤʝʪʨʽʶ 

(ʧʦʻʜʥʘʥʥʷ ʟʘʣʦʟʠʩʪʦʛʦ ʝʥʜʦʤʝʪʨʽʡʧʦʜʽʙʥʦʛʦ ʝʧʽʪʝʣʽʶ ʪʘ ʮʠʪʦʛʝʥʥʦʾ ʩʪʨʦʤʠ). 

ʇʨʦʪʝ, ʝʥʜʦʤʝʪʨʽʦʾʜʥʘ ʪʢʘʥʠʥʘ ʤʝʥʰʝ  ʟʜʘʪʥʘ ʜʦ ʮʠʢʣʽʯʥʠʭ ʟʤʽʥ, ʟʦʢʨʝʤʘ, ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʦʛʝʩʪʝʨʦʥʫ, ʫ ʚʦʛʥʠʱʘʭ ʝʥʜʦʤʝʪʨʽʦʟʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʘ 

ʩʝʢʨʝʪʦʨʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽ, ʚ ʮʽʣʦʤʫ, ʝʥʜʦʤʝʪʨʽʦʟ ʜʦʩʠʪʴ ʩʣʘʙʦ ʨʝʘʛʫʻ ʥʘ 

ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʛʦʨʤʦʥʽʚ. 
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ʇʨʠ ʋɿɼ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʪʦʚʱʝʥʥʷ ʪʘ ʨʦʟʨʠʭʣʝʥʥʷ ʩʪʽʥʦʢ ʤʘʪʢʠ, ʪʘʢʦʞ 

ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʭʘʨʘʢʪʝʨʥʘ ʦʟʥʘʢʘ, ʘ ʩʘʤʝ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʝʭʦ-ʩʪʨʫʢʪʫʨʠ 

ʙʽʦʤʝʪʨʽʶ ʪʘ ʽʥʢʦʣʠ ʫ ʡʦʛʦ ʪʦʚʱʠʥʽ ʚʠʟʥʘʯʘʣʠʩʴ ʪʦʯʢʦʚʽ ʛʽʧʦʝʭʦʛʝʥʥʽ 

ʩʪʨʫʢʪʫʨʠ. 

ɻʽʩʪʝʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 35% (21) ʞʽʥʦʢ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʢʦʥʪʫʨʽʚ ʧʦʨʦʞʥʠʥʠ ʤʘʪʢʠ, ʟʘʟʫʙʨʝʥʠʡ, 

ʧʝʪʣʠʩʪʠʡ ʤʘʣʶʥʦʢ ʥʘ ʩʪʽʥʢʘʭ ʤʘʪʢʠ, ʥʘʷʚʥʽʩʪʴ ʢʨʠʧʪ. 

ʃʘʧʘʨʦʩʢʦʧʽʯʥʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʽʘʛʥʦʟ ʛʝʥʽʪʘʣʴʥʦʛʦ ʝʥʜʦʤʝʪʨʽʦʟʫ ʚ 

ʫʩʽʭ ʞʽʥʦʢ ʽʟ 2-ʾ ʛʨʫʧʠ (28%). ɺʠʷʚʣʷʣʠʩʷ ʢʽʩʪʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 1,5 ʜʦ 5 ʩʤ. ʽʟ 

ʱʽʣʴʥʦʶ ʪʝʤʥʦʶ ʢʘʧʩʫʣʦʶ, ʷʢʽ ʩʧʘʷʥʽ ʟ ʙʦʢʦʚʦʶ ʧʦʚʝʨʭʥʝʶ ʤʘʪʢʠ ʪʘ ʤʘʪʢʦʚʦʶ 

ʪʨʫʙʦʶ. 

ɺʠʩʥʦʚʦʢ. ɻʝʥʽʪʘʣʴʥʠʡ ʝʥʜʦʤʝʪʨʽʦʟ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ. 

ɺʠʷʚʣʝʥʥʷ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥ ʫʪʨʫʜʥʶʻʪʴʩʷ ʟʤʽʰʘʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʫ 

ʨʘʥʥʽʭ ʧʝʨʽʦʜʘʭ ʪʘ ʨʘʥʥʽʤ ʨʦʟʚʠʪʢʦʤ (ʧʦʯʠʥʘʶʯʠ ʟ 15 ʨʦʢʽʚ). ʂʦʤʧʣʝʢʩʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʝʥʜʦʤʝʪʨʽʦʟʫ, ʱʦ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʟʘʣʴʥʦʢʣʽʥʽʯʥʽ, 

ʙʽʦʭʽʤʽʯʥʽ , ʮʠʪʦʣʦʛʽʯʥʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʦʨʛʘʥʽʟʤʽ, ʚʠʟʥʘʯʠʪʠ ʣʦʢʘʣʽʟʘʮʽʶ 

ʤʽʩʮʷ ʫʨʘʞʝʥʥʷ, ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʽʩʪʘʚʠʪʠ ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ 

ʧʦʮʽʻʥʪʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʣʽʢʫʚʘʥʥʷ. 

  



198 

ʅɽʇʉʀʍʆʊʀʏʅɯ ʇʆʈʋʐɽʅʅʗ ʇʉʀʍɯʏʅʆɰ ʉʌɽʈʀ ʋ ʋʏɸʉʅʀʂɯɺ 

ɹʆʁʆɺʀʍ ɼɯʁ ʇʈʀ ʇʆʉʊʈɸɺʄɸʊʀʏʅʆʄʋ ʉʊʈɽʉʆɺʆʄʋ ʈʆɿʃɸɼɯ 

 

ʉʝʤʝʥʝʥʢʦ ʂ. ʄ. 

ʘʩʧʽʨʘʥʪ, ʘʩʠʩʪʝʥʪ 

ʂʘʬʝʜʨʘ ʧʩʠʭʽʘʪʨʽʾ, ʥʘʨʢʦʣʦʛʽʾ ʪʘ  

ʧʩʠʭʦʪʝʨʘʧʽʾ ʟ ʢʫʨʩʦʤ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ.ʇʠʨʦʛʦʚʘ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ɺʽʜʦʤʦ, ʱʦ ʚʽʡʩʴʢʦʚʠʡ ʩʪʨʝʩ ʤʘʻ ʭʨʦʥiʯʥʫ ʧʨʠʯʠʥʫ ʪʘ 

ʪʝʥʜʝʥʮiʶ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʧʦʛiʨʰʝʥʥʷ ʟ ʯʘʩʦʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ i 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʫ ʯʘʩʪʠʥʠ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ʥʘʩʣʽʜʢʘʤʠ ʚiʡʩʴʢʦʚʦʾ ʪʨʘʚʤʘʪʠʟʘʮʽʾ ʩʠʤʧʪʦʤʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʨʦʟʣʘʜʫ (ʇʊʉʈ) ʟ ʯʘʩʦʤ ʧʦʩʠʣʶʶʪʴʩʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʇʊʉʈ ʻ ʪʝʥʜʝʥʮʽʷ ʥʝ ʪʽʣʴʢʠ ʥʝ ʟʥʠʢʘʪʠ ʟ ʯʘʩʦʤ, 

ʘʣʝ ʡ ʥʘʙʫʚʘʪʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʝʧʩʠʭʦʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʩʠʭʽʯʥʦʾ ʩʬʝʨʠ ʫ ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʧʨʠ ʇʊʉʈ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʝʧʩʠʭʦʪʠʯʥʠʭ 

ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʫ ʦʩʽʙ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʙʦʡʦʚʠʭ ʜʽʷʭ ɸʊʆ ʚ ʧʝʨʽʦʜ ʟ 

31.07.2014 ʨʦʢʫ ʧʦ 31.06.2019 ʨʦʢʫ, ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 257 ʦʩʽʙ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʢʣʽʥʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ʥʘ ʙʘʟʽ ɺʆʂɻɺɺ ʪʘ 130 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʥʚʘʣʽʜʽʚ ɺʅʄʋ 

ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, ʜʝ ʢʣʽʥʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʽʜʽʙʨʘʥʦ 128 ʨʝʩʧʦʥʜʝʥʪʽʚ ʟ 

ʜʽʘʛʥʦʟʦʤ ʇʊʉʈ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʽʥʽʢʦ-

ʘʥʘʤʥʝʩʪʠʯʥʠʡ, ʢʣʽʥʽʢʦ-ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʡ (ʢʣʽʥʽʯʥʝ ʽʥʪʝʨʚôʶ), ʩʦʮʽʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʽʯʥʠʡ (ʘʥʢʝʪʫʚʘʥʥʷ), ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜʠ. 

ʈʝʟʫʣʴʪʘʪʠ: ɼʦʤʽʥʫʶʯʫ ʢʘʨʪʠʥʫ ʟʘʡʤʘʣʠ ʨʦʟʣʘʜʠ ʘʩʪʝʥʽʯʥʦʛʦ ʩʧʝʢʨʘ: 

ʩʣʘʙʢʽʩʪʴ ʪʘ ʧʽʜʚʠʱʝʥʘ ʚʪʦʤʣʶʚʘʥʽʩʪʴ (ʫ 93,8% ʭʚʦʨʠʭ), ʛʦʣʦʚʥʠʡ ʙʽʣʴ 

(ʫ 53,3%), ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ (ʫ 31,4%), ʩʦʥʣʠʚʽʩʪʴ (ʫ 28,3%), ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʥʫ 
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(ʫ 13,9%), ʩʢʘʨʛʠ ʥʘ ʧʝʨʝʧʘʜʠ ʥʘʩʪʨʦʶ (ʫ 52,7%), ʩʢʘʨʛʠ ʥʘ ʧʽʜʚʠʱʝʥʫ 

ʜʨʘʪʽʚʣʠʚʽʩʪʴ (ʫ 63,8% ʭʚʦʨʠʭ). ɿʘʛʘʣʦʤ ʨʦʟʣʘʜʠ ʘʩʪʝʥʽʯʥʦʛʦ ʢʦʣʘ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʚʽʜʟʥʘʯʘʣʠʩʷ ʧʨʦʪʷʛʦʤ ʭʚʦʨʦʙʠ ʫ 89,6% ʜʦʩʣʽʜʞʝʥʠʭ 

ʭʚʦʨʠʭ. ʋ 98,2% ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʝʤʦʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ: ʩʫʙʜʝʧʨʝʩʽʷ 

(ʫ 11,9%), ʪʨʠʚʦʛʘ (ʫ 76,5%), ʜʨʘʪʽʚʣʠʚʽʩʪʴ (ʫ 88,2%), ʝʤʦʮʽʡʥʘ ʣʘʙʽʣʴʥʽʩʪʴ 

(ʫ 66,3%) ʪʘ ʧʝʨʝʧʘʜʠ ʥʘʩʪʨʦʶ (ʫ 45,0%). ʇʦʨʫʰʝʥʥʷ ʩʥʫ ʟ ʢʦʰʤʘʨʥʠʤʠ 

ʩʥʦʚʠʜʽʥʥʷʤʠ ʚʽʡʩʴʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʽʜʟʥʘʯʘʣʦʩʷ ʫ 87,8%, ʬʣʝʰ-ʙʝʢʠ ʫ 85,4% 

ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ: ʋ ʭʚʦʨʠʭ ʥʘ ʇʊʉʈ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʤʝʞʦʚʽ ʧʩʠʭʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, 

ʷʢʽ ʦʙʤʝʞʫʶʪʴʩʷ ʚ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʨʽʚʥʝʤ ʜʦʢʣʽʥʽʯʥʠʭ, ʩʠʥʜʨʦʤʘʣʴʥʦ 

ʥʝʟʘʚʝʨʰʝʥʠʭ ʨʦʟʣʘʜʽʚ. ʈʦʟʣʘʜʠ ʧʩʠʭʽʢʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʝʨʰʦʯʝʨʛʦʚʦ 

ʘʩʪʝʥʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʨʦʷʚʽʚ ʧʩʠʭʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʥʝʧʩʠʭʦʪʠʯʥʦʛʦ ʩʧʝʢʪʨʫ. ɺʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʝʧʩʠʭʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʧʩʠʭʽʯʥʦʾ ʩʬʝʨʠ ʫ ʫʯʘʩʥʠʢʽʚ 

ʙʦʡʦʚʠʭ ʜʽʡ ʧʨʠ ʇʊʉʈ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʤʝʜʠʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. 
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ʇʈʆʌɯʃɸʂʊʀʂɸ ɯʅʌɽʂʎɯʁʅʀʍ ɿɸʍɺʆʈʖɺɸʅʔ ʅɸʉɽʃɽʅʅʗ ʇʈʀ 

ʇɯɼʊʆʇʃɽʅʅɯ ɿɽʄɽʃʔ 

 

ʉʦʢʦʣʦʚʩʴʢʘ ɯʨʠʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ. ʤ. ʥ., ʜʦʮʝʥʪ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʽʩʶʨʘ ʆʣʝʥʘ ɯʚʘʥʽʚʥʘ, 

ʉʪʫʜʝʥʪʢʘ 

ʎʠʤʙʘʣ ɺʽʢʪʦʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ɯʥʞʝʥʝʨʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ 

ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʫ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʠʥʘ 

 

ɺʩʪʫʧ./Introductions . ɺ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʚʠʥʠʢʘʶʪʴ ʩʦʪʥʽ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʛʠʥʝ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʘ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ ʩʷʛʘʶʪʴ ʢʽʣʴʢʦʭ ʤʽʣʴʡʦʥʽʚ ʛʨʠʚʝʥʴ. ʅʠʥʽ 

ʚ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʷʚʠʱʘʤʠ, 

ʘʚʘʨʽʷʤʠ ʽ ʢʘʪʘʩʪʨʦʬʘʤʠ ʦʙʩʪʘʥʦʚʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʜʫʞʝ ʩʢʣʘʜʥʘ. 

ʊʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʘʞʢʽʩʪʴ ʾʭ 

ʥʘʩʣʽʜʢʽʚ ʟʤʫʰʫʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʷʢ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʙʝʟʧʝʮʽ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ, 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. 

ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʘʻ  

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʠ ʧʽʜʪʦʧʣʝʥʥʽ ʟʝʤʝʣʴ ʚ ʟʦʥʘʭ ʚʧʣʠʚʫ ʚʦʜʦʩʭʦʚʠʱ. 

ʏʝʨʝʟ ʧʽʜʪʦʧʣʝʥʥʷ ʋʢʨʘʾʥʘ ʚʪʨʘʯʘʻ ʩʚʦʾ ʨʦʜʶʯʽ ˇʨʫʥʪʠ. ɹʽʣʴʰʝ 20% 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʩʴʦʛʦʜʥʽ ʤʝʰʢʘʶʪʴ ʥʘ ʧʽʜʪʦʧʣʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʟʘʡʤʘʶʪʴ 

ʧʦʥʘʜ 17% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʢʨʘʾʥʠ. ʑʦʨʽʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʚʽʜ ʧʽʜʪʦʧʣʝʥʥʷ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʦʮʽʥʶʶʪʴʩʷ ʫ 2,2 ʤʣʨʜ. ʛʨʥ. ʋ ʧʽʜʪʦʧʣʝʥʦʤʫ ʩʪʘʥʽ 

ʟʥʘʭʦʜʷʪʴʩʷ 454 ʩʽʣʴʩʴʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʟ ʥʠʭ 223 ï ʫ ʟʦʥʘʭ ʚʧʣʠʚʫ 

ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʚʝʣʠʢʠʭ ʚʦʜʦʩʭʦʚʠʱ. 
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ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥ 

ʧʨʠʨʦʜʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʚʦʜʥʦʤʫ ʙʘʣʘʥʩʽ ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ ʧʨʦʛʨʝʩʫʻ ʧʨʦʮʝʩ ʧʽʜʡʦʤʫ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ ʚ ʤʽʩʪʘʭ, ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʽʥʰʠʭ ʟʦʥʘʭ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʘʣʘ ʥʝ ʣʠʰʝ ʚʥʘʩʣʽʜʦʢ ʮʠʢʣʽʯʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʘ ʧʝʨʰ ʟʘ ʚʩʝ 

ʯʝʨʝʟ ʘʥʪʨʦʧʦʛʝʥʥʽ ʬʘʢʪʦʨʠ. 

ʇʽʜʪʦʧʣʝʥʥʷ ʩʪʚʦʨʶʻ ʥʝʤʦʞʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʟʘʚʜʘʻ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ, ʚʠʨʦʙʥʠʮʪʚʫ, 

ʧʦʛʽʨʰʫʻ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʡʦʤʫ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʟʩʫʚʥʽ ʷʚʠʱʘ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ. ʂʨʽʤ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʟʙʠʪʢʽʚ ʮʝʡ ʧʨʦʮʝʩ ʟʘʚʜʘʻ ʚʝʣʠʢʦʾ ʤʦʨʘʣʴʥʦʾ ʰʢʦʜʠ ʥʘʩʝʣʝʥʥʶ ʪʘ ʩʪʚʦʨʶʻ 

ʘʥʪʠʩʘʥʽʪʘʨʥʽ ʫʤʦʚʠ ʥʘ ʧʽʜʪʦʧʣʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʟʜʦʨʦʚôʻ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʧʦʚʝʥʝʡ ʪʘ ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ. 

ʇʽʜʪʦʧʣʝʥʥʷ ʩʪʚʦʨʶʻ ʥʝʤʦʞʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʟʘʚʜʘʻ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ, ʧʦʛʽʨʰʫʻ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʄʘʪʝʨʘ̔ʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʇʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʦʛʦ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʧʦʚʝʥʷʭ ʽ ʧʽʜʪʦʧʣʝʥʥʷʭ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʽ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘ-

ʭʚʦʨʶʚʘʥʴ. 

ʄʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʝʧʽʜʝʤʽʡ (ʤʘʩʦʚʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ) ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʧʦʚôʷʟʘʥʠʡ ʽʟ: 

- ʧʦʛʽʨʰʝʥʥʷʤ ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ (ʩʢʫʧʯʝʥʽʩʪʴ, ʧʦʛʘʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ); 

ʚʞʠʚʘʥʥʷʤ ʥʝʜʦʙʨʦʷʢʽʩʥʦʾ ʚʦʜʠ ʪʘ ʾʞʽ; 

- ʟʘʙʨʫʜʥʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ ʩʤʽʪʪʷʤ, ʪʨʫʧʘʤʠ, ʢʘʥʘʣʽʟʘʮʽʡʥʠʤʠ ʩʪʦʢʘʤʠ 

ʪʦʱʦ; 

- ʧʽʜʚʠʱʝʥʥʷʤ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʣʶʜʝʡ ʜʦ ʽʥʬʝʢʮʽʾ ʯʝʨʝʟ ʧʩʠʭʽʯʥʽ 

ʪʨʘʚʤʠ, ʧʦʛʽʨʰʝʥʥʷ ʭʘʨʯʫʚʘʥʥʷ, ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʽʥʰʽ ʧʨʠʯʠʥʠ, ʱʦ ʟʥʠʞʫʶʪʴ 



202 

ʦʧʽʨʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

- ʤʽʛʨʘʮʽʻʶ ʥʘʩʝʣʝʥʥʷ; ʧʦʨʫʰʝʥʥʷʤ ʨʦʙʦʪʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʩʘʥʽʪʘʨʥʦ-ʚʝʪʝʨʠʥʘʨʥʠʭ ʫʩʪʘʥʦʚ; 

- ʧʽʟʥʴʦʶ ʽʟʦʣʷʮʽʻʶ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʠʭ, ʪʨʫʜʥʦʱʘʤʠ ʫ ʚʞʠʚʘʥʥʽ 

ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʽ ʧʨʦʪʠʝʧʽʟʦʦʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʇʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʤʘʩʦʚʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʚʠʧʘʜʢʦʚʝ ʨʦʟʩʽʶʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʪʦʧʣʝʥʥʷ ʢʣʘʜʦʚʠʱ ʪʘ 

ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʽʚ. 

ʇʦʚʝʥʽ, ʧʽʜʪʦʧʣʝʥʥʷ, ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ ʩʧʦʥʫʢʘʶʪʴ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʤʽʛʨʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ɿʘ ʜʘʥʠʤʠ 

ʧʦʧʝʨʝʜʥʽʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚʝʥʽ, ʧʽʜʪʦʧʣʝʥʥʷ, ʩʝʣʝʚʽ ʧʦʪʦʢʠ ʥʝʨʽʜʢʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʽʚ ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ɸ, ʜʠʟʝʥʪʝʨʽʾ ʪʘ ʽʥʰʠʭ 

ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ (ɻʂɯ), ʭʦʣʝʨʠ, ʯʝʨʝʚʥʦʛʦ ʪʠʬʫ, ʣʝʧʪʦʩʧʽʨʦʟʫ. 

ʅʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʽʥʬʝʢʮʽʾ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʦʜʫ 

(ʯʝʨʝʚʥʠʡ ʪʠʬ, ʭʦʣʝʨʘ, ʣʝʧʪʦʩʧʽʨʦʟ, ʛʝʧʘʪʠʪ ɸ). ɺʝʣʠʢʠʡ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʘʨʘʞʝʥʥʷʤ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʝʨʝʙʦʷʤʠ ʟ ʾʾ ʧʦʩʪʘʯʘʥʥʷʤ, 

ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ. 

ʂʨʽʤ ʮʠʭ ʽʥʬʝʢʮʽʡ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʭʚʦʨʽʣʠʭ ʥʘ ʛʦʩʪʨʽ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʥʝʚʤʦʥʽʶ, ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥ. 

ʈʪ̫ʫʚʘʣʴʥʠʢʠ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʟʙʠʨʘʥʥʷʤ ʪʽʣ, ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʨʠʟʠʢ 

ʽʥʬʽʢʫʚʘʥʥʷ ʪʫʙʝʨʢʫʣʴʦʟʦʤ, ʚʽʨʫʩʦʤ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ, ʛʝʧʘʪʠʪʦʤ, 

ʢʠʰʢʦʚʠʤʠ ʽʥʬʝʢʮʽʷʤʠ (ʨʦʪʘʚʽʨʫʩʥʘ ʜʽʘʨʝʷ, ʩʘʣʴʤʦʥʝʣʴʦʟ, ʪʠʬʦ-ʧʘʨʘʪʠʬʦʟʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʰʠʛʝʣʴʦʟ, ʭʦʣʝʨʘ). 

ɼʞʝʨʝʣʘ ʘʥʪʨʦʧʦʥʦʟʥʠʭ ʽʥʬʝʢʮʽʡ ʥʘʡʯʘʩʪʽʰʝ ʟʥʘʭʦʜʷʪʴʩʷ ʩʝʨʝʜ 

ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ, ʘʣʝ ʤʦʞʣʠʚʝ 

ʟʘʥʝʩʝʥʥʷ ʽʥʬʝʢʮʽʡ ʨʷʪʫʚʘʣʴʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ ʧʨʠ ʢʦʥʪʘʢʪʽ 

ʟ ʥʠʤʠ ʫ ʤʽʩʮʷʭ ʪʠʤʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ. 

ɺ ʤʽʩʮʷʭ ʪʠʤʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ɻʂɯ ʚʽʨʫʩʥʦʾ ʽ 
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ʙʘʢʪʝʨʽʡʥʦʾ ʧʨʠʨʦʜʠ (ʨʦʪʘʚʽʨʫʩʥʘ, ʥʦʨʦʚʽʨʫʩʥʘ ʽ ʝʥʪʝʨʦ- ʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʾ, 

ʰʠʛʝʣʴʦʟʠ, ʩʘʣʴʤʦʥʝʣʴʦʟʠ, ʯʝʨʝʚʥʠʡ ʪʠʬ ʽ ʧʘʨʘʪʠʬʠ, ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ɸ), 

ʛʦʩʪʨʽ ʨʝʩʧʽʨʘʪʦʨʥʽ ʽʥʬʝʢʮʽʾ (ʜʠʬʪʝʨʽʷ, ʤʝʥʽʥʛʦʢʦʢʦʚʘ ʽʥʬʝʢʮʽʷ, ʛʦʩʪʨʽ ʨʝʩ-

ʧʽʨʘʪʦʨʥʽ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, ʛʨʠʧ, ʢʽʨ, ʧʘʨʦʪʠʪ ʪʦʱʦ). 

ʇʽʜ ʯʘʩ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ ʤʦʞʫʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠʩʴ ʧʨʠʨʦʜʥʦ-ʚʦʛʥʠʱʝʚʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʠʨʦʜʥʽ ʦʩʝʨʝʜʢʠ ʚʠʩʦʢʦʢʦʥʪʘʛʽʦʟʥʠʭ ʽʥʬʝʢʮʽʡ (ʩʠ-

ʙʽʨʢʘ, ʯʫʤʘ, ʭʦʣʝʨʘ). 

ʇʽʜ ʯʘʩ ʮʠʭ ʩʠʪʫʘʮʽʡ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʤʘʩʦʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʧʝʨʝʥʦʩʥʠʢʽʚ ʽʥʬʝʢʮʽʾ. ʇʨʠʧʠʥʝʥʥʷ ʟʙʦʨʫ ʪʘ ʚʠʚʝʟʝʥʥʷ ʩʤʽʪʪʷ, 

ʚʠʩʦʢʘ ʩʢʫʧʯʝʥʽʩʪʴ ʣʶʜʝʡ ʫ ʧʫʥʢʪʘʭ ʪʠʤʯʘʩʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʟʨʦʩʪʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʟʫʥʽʚ ʤʦʞʫʪʴ ʩʪʘʪʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʚʠʥʠʢʥʝʥʥʶ 

ʩʧʘʣʘʭʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʦʩʦʙʣʠʚʦ ʡʤʦʚʽʨʥʦ ʚ ʨʘʡʦʥʘʭ ʝʧʽʟʦʦʪʽʡ. 

ʋ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʩʪʽʰʘʣʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʷʚʠʱʘ: 

ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʧʦʚʝʥʽ ʚ ɿʘʢʘʨʧʘʪʪʽ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ ʪʘ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ. 

ʅʘ ʨʽʢ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 6ð7 ʧʦʚʝʥʝʡ. ɺʦʥʠ 

ʬʦʨʤʫʶʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʩʝʟʦʥ ʨʦʢʫ ʽ ʯʘʩʪʦ ʤʘʶʪʴ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʥʘʩʣʽʜʢʠ, 

ʟʫʤʦʚʣʶʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʟʘʛʠʙʝʣʴ ʣʶʜʝʡ. 

ɺʝʣʠʢʽ ʧʦʚʝʥʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʯʦʢ ɼʥʽʧʨʦ, ɼʫʥʘʡ, ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ, ʢʦʣʠ ʙʫʚʘʶʪʴ ʟʘʪʦʧʣʝʥʠʤʠ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ, ʧʨʠ ʮʴʦʤʫ ʚ ʟʦʥʠ 

ʟʘʪʦʧʣʝʥʥʷ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʥʝʙʝʟʧʝʯʥʽ ʦʙôʻʢʪʠ. 

ʅʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʠʭ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (821 ʚʠʧʘʜʦʢ, ʟʦʢʨʝʤʘ 441 ð ʫ ʜʽʪʝʡ, ʩʝʨʝʜ ʥʠʭ ð 756 

ʚʠʧʘʜʢʽʚ ʛʘʩʪʨʦʝʥʪʝʨʦʢʦʣʽʪʽʚ, 18 ð ʚʽʨʫʩʥʠʭ ʛʝʧʘʪʠʪʽʚ ɸ, 32 ð ʜʠʟʝʥʪʝʨʽʾ, 14 

ð ʩʘʣʴʤʦʥʝʣʴʦʟʫ). ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘʢʦʞ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʭʚʦʨʽ ʥʘ 

ʛʦʩʪʨʽ ʛʘʩʪʨʦʝʥʪʝʨʦʢʦʣʽʪʠ, ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ ɸ, ʝʥʪʝʨʦʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ, 

ʣʝʧʪʦʩʧʽʨʦʟ, ʜʠʟʝʥʪʝʨʽʶ. 

ɺ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʘʢʪʠʚʥʦ ʜʽʶʯʽ ʧʨʠʨʦʜʥʽ ʦʩʝʨʝʜʢʠ ʥʝʙʝʟʧʝʯʥʠʭ 

ʽʥʬʝʢʮʽʡ: ʪʫʣʷʨʝʤʽʾ (ʫ 23 ʦʙʣʘʩʪʷʭ), ʣʝʧʪʦʩʧʽʨʦʟʫ (ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ), ʩʠʙʽʨʢʠ (ʫ 16 

ʦʙʣʘʩʪʷʭ), ʣʠʭʦʤʘʥʢʠ ʂʫ (ʫ 9 ʦʙʣʘʩʪʷʭ), ʢʣʽʱʦʚʦʛʦ ʝʥʮʝʬʘʣʽʪʫ (ʫ 8 ʦʙʣʘʩʪʷʭ), 



204 

ʛʝʤʦʨʘʛʽʯʥʦʾ ʣʠʭʦʤʘʥʢʠ ʟ ʥʠʨʢʦʚʠʤ ʩʠʥʜʨʦʤʦʤ (ʫ 10 ʦʙʣʘʩʪʷʭ), ʚʽʨʫʩʫ 

ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ (ʫ 7 ʦʙʣʘʩʪʷʭ), ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʝʥʮʝʬʘʣʽʪʫ (ʫ 7 ʦʙʣʘʩʪʷʭ), 

ʚʽʨʫʩʫ ʋʢʫʥʴʻʤʽ (ʚ 6 ʦʙʣʘʩʪʷʭ). ɭ ʘʨʝʘʣʠ ʧʦʰʠʨʝʥʥʷ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʴʦʟʫ, 

ʣʽʩʪʝʨʽʦʟʫ, ʭʚʦʨʦʙʠ ʃʘʡʤʘ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʦ-ʚʦʛʥʠʱʝʚʠʭ ʽʥʬʝʢʮʽʡ; 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʥʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʽʥʬʝʢʮʽʾ (ʆʅɯ) 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʥʘʣʽʯʫʻʪʴʩʷ 13,5 ʪʠʩ. ʩʪʘʮʽʦʥʘʨʥʦ-ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʫʥʢʪʽʚ, ʾʭ ʽʩʥʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʝʧʽʟʦʦʪʠʯʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ. 

ɿʘ ʧʝʨʽʦʜ 1995ð2020 ʨʨ. ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 192 ʚʠʧʘʜʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʪʫʣʷʨʝʤʽʶ. 

ɿʘ ʧʝʨʽʦʜ 1995ð 2020 ʨʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 83 ʚʠ-

ʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʝʡ ʥʘ ʩʠʙʽʨʢʫ. 

ʅʘʪʝʧʝʨ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʩʪʽʡʢʘ ʝʧʽʜʝʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʟ ʣʝʧʪʦʩʧʽʨʦʟʫ. 

ɺʠʷʚʣʝʥʦ ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʙʨʫʮʝʣʴʦʟ, ʧʘʨʘʪʠʬʠ, ʢʣʽʱʦʚʠʡ 

ʚʽʨʫʩʥʠʡ ʝʥʮʝʬʘʣʽʪ (ʧʦ 3), ʣʠʭʦʤʘʥʢʫ ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ (4), ʜʠʬʪʝʨʽʾ (2013 ʨ. ð 6, 

ʟʘ ʧôʷʪʴ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ð 112 ʚʠʧʘʜʢʽʚ). 

ɯʩʪʦʨʽʷ ʋʢʨʘʾʥʠ ʟʥʘʻ ʥʝʤʘʣʦ ʬʘʢʪʽʚ ʟʘʥʝʩʝʥʥʷ ʚ ʢʨʘʾʥʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʽʥʬʝʢʮʽʡ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦʚʽʪʨʷʥʦ-ʢʨʘʧʝʣʴʥʠʤ ʰʣʷʭʦʤ: ʜʠʪʷʯʠʭ ʽʥʬʝʢʮʽʡ, 

çʩʚʠʥʷʯʦʛʦè ʛʨʠʧʫ ʪʘ ʽʥ. 

ʏʝʨʝʟ ʮʝ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʚ ʟʘʢʦʥʦʜʘʚʯʽʡ ʙʘʟʽ, ʥʦʨʤʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʽʚ ʪʘ ʝʧʽʜʝʤʽʡ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ. 

ʇʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʩʣʽʜ ʫʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʦ ʆʅɯ ʥʘʣʝʞʘʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʙʫʜʥʠʢʠ ʷʢʠʭ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʚʽʨʫʣʝʥʪʥʽʩʪʶ ʡ ʢʦʥʪʘʛʽʦʟʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʫ 

ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʨʠʚʘʣʠʤ ʚʠʞʠʚʘʥʥʷʤ ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʽ ʚʦʜʽ, 

ʥʘ ʧʨʝʜʤʝʪʘʭ ʧʦʙʫʪʫ, ʽ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ. ɿʘʭʚʦʨʶʚʘʥʥʷ, 

ʚʠʢʣʠʢʘʥʽ ʥʠʤʠ, ʤʘʶʪʴ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʯʘʩʪʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 
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ʯʫʤʘ (ʣʝʛʝʥʝʚʘ ʬʦʨʤʘ), ʭʦʣʝʨʘ, ʩʠʙʽʨʩʴʢʘ ʚʠʨʘʟʢʘ (ʛʝʥʝʨʘʣʽʟʦʚʘʥʘ ʬʦʨʤʘ), 

ʤʝʣʽʦʾʜʦʟ, ʞʦʚʪʘ ʣʠʭʦʤʘʥʢʘ, ʛʝʤʦʨʘʛʽʯʥʽ ʣʠʭʦʤʘʥʢʠ (ʃʘʩʩʘ, ʄʘʨʙʫʨʛ, ɽʙʦʣʘ, 

ʄʘʯʫʧʦ, ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ). 

ɼʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʨʠ ʧʽʜʪʦʧʣʝʥʥʽ, ʷʢʽ ʤʘʶʪʴ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʰʚʠʜʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʝʧʽʜʝʤʽʯʥʽ ʩʧʘʣʘʭʠ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ: ʩʘʧ, ʙʨʫʮʝʣʴʦʟ, ʪʫʣʷʨʝʤʽʷ, ʣʝʧʪʦʩʧʽʨʦʟ, ʣʽʩʪʝʨʽʦʟ, ʜʠʬʪʝʨʽʷ, 

ʤʝʥʽʥʛʦʢʦʢʦʚʘ ʽʥʬʝʢʮʽʷ, ʯʝʨʝʚʥʠʡ ʪʠʬ, ʚʠʩʠʧʥʠʡ ʪʠʬ, ʦʨʥʽʪʦʟ, ʙʦʪʫʣʽʟʤ, ʜʝʷʢʽ 

ʽʥʰʽ. ʊʘʢʦʞ ʻ ʛʨʫʧʘ ʚʠʩʦʢʦʢʦʥʪʘʛʽʦʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʙʫʜʥʠʢʠ ʷʢʠʭ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʚʨʘʞʘʶʪʴ ʜʠʪʷʯʠʡ ʢʦʥʪʠʥʛʝʥʪ (ʜʠʬʪʝʨʽʷ, ʧʦʣʽʦʤʽʻʣʽʪ, ʢʽʨ, ʩʢʘʨʣʘʪʠʥʘ, 

ʢʦʢʣʶʰ ʪʦʱʦ). 

ʈʝʟʫʣʴʪʘʪʠ/Results and discussion. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʽʥʬʝʢʮʽʡʥʠʤ ʭʚʦʨʠʤ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʚʦʻʯʘʩʥʦʛʦ ʽ ʧʨʘʚʠʣʴʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ. ɺ ʧʝʨʽʦʜ 

ʨʦʟʧʘʣʫ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽʟ ʨʦʟʛʦʨʥʫʪʦʶ ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ, 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʫ 

ʙʽʣʴʰʦʩʪʽ ʩʧʘʣʘʭʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʣʠʢʠʭ ʪʨʫʜʥʦʱʽʚ ʜʣʷ ʣʽʢʘʨʽʚ ʥʝ 

ʚʠʢʣʠʢʘʻ. ʅʘʡʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʶʪʴʩʷ ʝʧʽʜʝʤʽʯʥʽ ʩʧʘʣʘʭʠ ʘʙʦ ʝʧʽʜʝʤʽʾ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʽʢʘʨʷʤ: ʛʦʩʪʨʽ ʨʝʩʧʽʨʘʪʦʨʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʠʪʷʯʽ ʽʥʬʝʢʮʽʾ, ɻʂɯ (ʩʘʣʴʤʦʥʝʣʴʦʟ, ʰʠʛʝʣʴʦʟ, ʝʰʝʨʠʭʽʦʟ ʪʘ ʽʥ.), 

ʚʽʨʫʩʥʽ ʛʝʧʘʪʠʪʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʤʦʞʣʠʚʽ ʩʧʘʣʘʭʠ ʤʝʥʰ ʚʽʜʦʤʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ: ʢʠʰʢʦʚʠʭ (ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʴʦʟ, ʭʦʣʝʨʘ, ʪʠʬʦ ʧʘʨʘʪʠʬʦʟʥʽ), 

ʧʨʠʨʦʜʥʦ- ʚʦʛʥʠʱʝʚʠʭ ʽ ʪʨʘʥʩʤʽʩʠʚʥʠʭ (ʣʝʧʪʦʩʧʽʨʦʟ, ʛʝʤʦʨʘʛʽʯʥʘ ʣʠʭʦʤʘʥʢʘ ʟ 

ʥʠʨʢʦʚʠʤ ʩʠʥʜʨʦʤʦʤ, ʢʣʽʱʦʚʠʡ ʝʥʮʝʬʘʣʽʪ, ʢʣʽʱʦʚʠʡ ʙʦʨʝʣʽʦʟ, ʤʘʣʷʨʽʷ, 

ʚʠʩʠʧʥʠʡ ʪʠʬ, ʣʠʭʦʤʘʥʢʘ ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ ʪʘ ʽʥ.), ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʤʦʨʘʛʽʯʥʠʭ 

ʣʠʭʦʤʘʥʦʢ, ʷʢʽ ʟʘʥʝʩʝʥʽ ʚ ʥʘʰʫ ʢʨʘʾʥʫ (ɽʙʦʣʘ, ʃʘʩʩʘ, ʄʘʨʙʫʨʛ ʪʘ ʽʥ.). ʋ ʚʝʣʠʢʠʭ 

ʤʽʩʪʘʭ ʧʨʠ ʘʚʘʨʽʷʭ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ, ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʥʝ ʚʠʢʣʶʯʝʥʘ ʧʦʷʚʘ ʝʧʽʜʝʤʽʯʥʠʭ ʩʧʘʣʘʭʽʚ ʧʦʻʜʥʘʥʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ ʟ 

ʘʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ (ʚʽʨʫʩʥʠʡ ʛʝʧʘʪʠʪ, ʯʝʨʝʚʥʠʡ ʪʠʬ, ʰʠʛʝʣʴʦʟ, ʭʦʣʝʨʘ ʪʘ ʽʥ.), 

ʘ ʪʘʢʦʞ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʫʨʘʞʝʥʥʷʤ (ʧʦʨʘʥʝʥʥʷ ʧʣʶʩ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ). ʏʝʨʝʟ ʮʝ ʥʘ ʜʦʛʦʩʧʽʪʘʣʴʥʦʤʫ ʝʪʘʧʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʩʝʨʡʦʟʥʽ 
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ʪʨʫʜʥʦʱʽ ʚ ʧʨʦʮʝʩʽ ʨʘʥʥʴʦʾ ʢʣʽʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ 

ʚʽʜʪʘʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʽʥʽʢʦ-ʩʠʥʜʨʦʤʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʜʽʘʛʥʦʩʪʠʢʠ 

ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʧʨʦʚʽʜʥʠʭ, ʛʦʣʦʚʥʠʭ ʩʠʥʜʨʦʤʽʚ ʽ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʽʟ ʪʷʞʢʠʤʠ 

ʙʣʠʩʢʘʚʠʯʥʠʤʠ ʬʦʨʤʘʤʠ ʜʝʷʢʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʤʝʥʽʥʛʦʢʦʢʦʚʘ 

ʽʥʬʝʢʮʽʷ, ʜʠʬʪʝʨʽʷ, ʩʘʣʴʤʦʥʝʣʴʦʟ, ʭʦʣʝʨʘ, ʛʝʤʦʨʘʛʽʯʥʽ ʣʠʭʦʤʘʥʢʠ ʪʘ ʽʥ.). 

ɺʠʩʥʦʚʢʠ/Conclusions. ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʢʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʉʚʽʪʽ, ʧʦʚôʷʟʘʥʫ ʟ COVID-19, ʟʘʙʫʚʘʶʪʴ ʧʨʦ ʥʘʩʣʽʜʢʠ ʪʘ ʧʨʦʙʣʝʤʠ 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʢʦʞʝʥ ʨʽʢ ʧʽʜ ʯʘʩ ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʨʽʰʫʻ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʛʨʦʤʘʜʷʥ ʧʽʜ ʯʘʩ ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ ʰʣʷʭʦʤ 

ʚʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʠ ʝʧʽʜʝʤʽʾ, ʘ ʩʘʤʝ: 

1. ɺ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙʘʭ ʦʙʣʘʩʪʝʡ ʩʪʚʦʨʶʶʪʴʩʷ ʰʪʘʙʠ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʦʧʝʨʘʪʠʚʥʠʭ ʤʦʙʽʣʴʥʠʭ ʙʨʠʛʘʜ, ʜʦ ʷʢʠʭ ʟʘʣʫʯʘʶʪʴʩʷ 

ʜʦʩʚʽʜʯʝʥʽ ʣʽʢʘʨʽ, ʜʝʟʽʥʬʽʢʫʶʯʽ ʟʘʩʦʙʠ. 

2. ʇʨʦʚʝʩʪʠ ʱʦʜʝʥʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. 

3. ʃʘʙʦʨʘʪʦʨʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʨʦʟʰʠʨʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʠʪʥʦʾ ʚʦʜʠ, ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʨʘʡʦʥʥʠʭ ʪʘ ʦʙʣʘʩʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ. 

4. ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 
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ɽʌɽʂʊʀɺʅɯʉʊʔ ɸʅʊɽʅɸʊɸʃʔʅʆɰ ʁʆɼʅʆɰ ʇʈʆʌɯʃɸʂʊʀʂʀ: ʈʆʃʔ 

ʄɽɼʀʏʅʆɰ ʉɽʉʊʈʀ-ɹɸʂɸʃɸɺʈɸ 

 

ʉʦʨʦʢʤʘʥ ʊʘʤʽʣʘ ɺʘʩʠʣʽʚʥʘ, 

ʜ. ʤʝʜ. ʥ., ʧʨʦʬʝʩʦʨ 

ɹʘʯʫ ʄʘʨʠʥʘ ɯʣʣʽʚʥʘ, 

ʘʩʧʽʨʘʥʪ 

ʆʩʪʘʧʯʫʢ ɺʘʣʝʥʪʠʥʘ ɻʨʠʛʦʨʽʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʘʩʠʩʪʝʥʪ 

ɺɼʅɿ ʋʢʨʘʾʥʠ çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ  

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

 

ʁʦʜʦʜʝʬʽʮʠʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ. ʃʽʢʚʽʜʘʮʽʷ ʡʦʜʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʦʟʥʘʯʘʻ 

ʟʙʝʨʝʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʩʝʣʝʥʥʷ [1]. 

ʅʘʩʣʽʜʢʦʤ ʜʝʬʽʮʠʪʫ ʡʦʜʫ ʧʽʜ ʯʘʩ ʛʝʩʪʘʮʽʾ ʻ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʪʠʨʝʦʧʘʪʽʡ 

ʫ ʚʘʛʽʪʥʦʾ ʟ ʥʘʩʪʫʧʥʠʤ ʟʥʠʞʝʥʥʷʤ ʩʝʢʨʝʮʽʾ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʘʥʪʝ- ʪʘ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ [2, 3]. ʆʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʪʠʨʝʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʣʦʜʘ ʪʘ 

ʜʠʪʠʥʠ. ɻʦʣʦʚʥʠʡ ʤʦʟʦʢ ʜʠʪʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʯʫʪʣʠʚʠʤ ʜʦ ʜʝʬʽʮʠʪʫ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʪʨʴʦʭ ʨʦʢʽʚ ʞʠʪʪʷ, ʪʦʤʫ ʥʝʜʦʩʪʘʪʦʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʡʦʜʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʫʤʦʚʠʡ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ. ʄʝʭʘʥʽʟʤ 

ʚʠʥʠʢʥʝʥʥʷ ʡʦʜʦʜʝʬʽʮʠʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ, ʟʨʦʟʫʤʽʣʽ ʧʨʠʯʠʥʠ 

ʚʠʥʠʢʥʝʥʥʷ, ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʩʪʽ ʽ ʜʦʩʪʫʧʥʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʛʨʫʧʠ 

ʥʘʩʝʣʝʥʥʷ. 

ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʯʠʩʣʘ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟ 

ʜʝʬʽʮʠʪʦʤ ʡʦʜʫ ʚʽʜ ʣʝʛʢʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. ʅʘʢʦʧʠʯʝʥʽ ʜʘʥʽ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʦʩʷʛʥʫʪʠʡ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʥʘʩʣʽʜʦʢ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʡʦʜʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʘʛʽʪʥʠʭ ʥʝ ʩʪʘʙʽʣʴʥʠʡ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʚ ʋʢʨʘʾʥʽ ʧʨʦʛʨʘʤʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡʦʜʦʜʝʬʽʮʠʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 
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ʧʝʨʝʜʙʘʯʘʻ ʜʦʙʨʦʚʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ ʩʧʽʣʴʥʦ ʟ ʢʦʤʧʣʝʢʩʦʤ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʮʠʤ ʧʨʦʜʫʢʪʦʤ ʽ ʧʽʜʚʠʱʝʥʥʶ ʟʥʘʥʴ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʪʝ, ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʦʬʽʣʘʢʪʠʢʫ 

ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʡʦʜʥʦʛʦ 

ʜʝʬʽʮʠʪʫ ʥʘ ʨʦʟʚʠʪʦʢ ʜʠʪʠʥʠ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʡʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʄʝʪʘ. ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʪʝʥʘʪʘʣʴʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡʦʜʥʦʛʦ 

ʜʝʬʽʮʠʪʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʤʝʜʠʯʥʦʾ ʩʝʩʪʨʠ-ʙʘʢʘʣʘʚʨʘ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ 

ʧʨʦʘʥʢʝʪʦʚʘʥʦ 535 ʚʘʛʽʪʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʡʦʜʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʦʩʦʙʣʠʚʦʩʪʽ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʞʠʚʘʥʥʷ ʚʦʜʦʚʤʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ), ʫ 108 ʚʘʛʽʪʥʠʭ ʚʠʟʥʘʯʘʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʡʦʜʫ ʚ ʨʘʟʦʚʠʭ ʧʦʨʮʽʷʭ ʩʝʯʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʟʘ ʨʽʚʥʝʤ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʊʊɻ) ʫ ʾʭ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ. ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʠ Statistica. ʈʽʟʥʠʮʶ ʦʟʥʘʢ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. ɺʽʜʤʽʥʥʦʩʪʽ ʦʟʥʘʢ ʚʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ 

ʧʨʠ ʨ <0,05. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʽʣʴʢʠ 3 

(2,7%) ʦʙʩʪʝʞʝʥʽ ʚʘʛʽʪʥʽ ʱʦʜʥʷ ʚʞʠʚʘʣʠ ʤʦʨʝʧʨʦʜʫʢʪʠ, 3 ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ ï 7 

(6,4%) ʚʘʛʽʪʥʠʭ, ʨʝʰʪʘ ʥʝ ʚʞʠʚʘʣʠ ʚʟʘʛʘʣʽ. ʈʘʮʽʦʥ ʦʧʠʪʘʥʠʭ ʞʽʥʦʢ ʧʝʨʝʚʘʞʥʦ 

ʩʪʘʥʦʚʠʣʠ ʧʨʦʜʫʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʽʩʮʝʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʄʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʏʝʨʥʽʚʝʮʴʢʦʾ 

ʦʙʣʘʩʪʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʛʽʦʥʫ ʟ ʣʝʛʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʡʦʜʥʦʛʦ 

ʜʝʬʽʮʠʪʫ, ʱʦ ʪʘʢʠʡ ʨʘʮʽʦʥ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʚʘʛʽʪʥʦʾ 

60-80 ʤʢʛ ʡʦʜʫ ʟʘ ʜʦʙʫ, ʱʦ ʟʥʘʯʥʦ ʥʠʞʯʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʥʦʨʤʠ ʩʧʦʞʠʚʘʥʥʷ ʫ 

ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ ʨʘʮʽʦʥʽ ʚʘʛʽʪʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 

ʡʦʜʦʚʘʥʘ ʩʽʣʴ, ʘ ʮʝ ʢʦʞʥʘ 20 ʚʘʛʽʪʥʘ, ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʽʜʚʠʱʫʚʘʚʩʷ, ʦʜʥʘʢ 

ʜʝʬʽʮʠʪ ʡʦʜʫ ʚʩʝ ʪʘʢʠ ʨʝʻʩʪʨʫʚʘʚʩʷ. ʋ ʦʙʩʪʝʞʝʥʠʭ ʚʘʛʽʪʥʠʭ ʨʽʚʝʥʴ ʡʦʜʫ ʚ ʩʝʯʽ 

ʢʦʣʠʚʘʚʩʷ ʚʽʜ 25,6 ʜʦ 420, 3 ʤʢʛ / ʣ. ʄʝʜʽʘʥʘ ʡʦʜʫʨʽʾ ʩʪʘʥʦʚʠʣʘ 86,7 ʤʢʛ. ɿʚʝʨʪʘʻ 

ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʪʽʣʴʢʠ ʢʦʞʥʘ ʯʝʪʚʝʨʪʘ ʚʘʛʽʪʥʘ ʤʘʣʘ ʜʦʩʪʘʪʥʻ ʜʣʷ ʮʴʦʛʦ 
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ʧʝʨʽʦʜʫ ʡʦʜʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʫ 37 (34,2%) ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʙʝʟ ʚʦʛʥʠʱʝʚʠʭ ʟʤʽʥ ʝʭʦʩʪʨʫʢʪʫʨʠ. ʆʜʥʘʢ ʧʨʠ ʘʥʘʣʽʟʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʠʨʝʦʾʜʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 7 (6,4%) ʚʘʛʽʪʥʠʭ 

ʤʘʚ ʤʽʩʮʝ ʩʫʙʢʣʽʥʽʯʥʠʡ ʛʽʧʦʪʠʨʝʦʟ ʪʘ ʱʝ ʫ 19 (17,5%) ʚʘʛʽʪʥʠʭ ï ʤ̔ ʥʽʤʘʣʴʥʘ 

ʪʠʨʝʦʾʜʥʘ ʜʠʩʬʫʥʢʮʽʷ. 

ɺʤʽʩʪ ʊʊɻ ʚ ʢʨʦʚʽ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʦʙʩʪʝʞʝʥʠʭ ʤʘʪʝʨʽʚ, ʚʘʨʽʶʚʘʚ ʚʽʜ 0,7 

ʤʄʆ / ʣ ʜʦ 11,1 ʤʄʆ / ʣ. ʋ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʤʘʪʝʨʽ ʷʢʠʭ ʦʪʨʠʤʫʚʘʣʠ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ ʧʨʝʧʘʨʘʪ ʢʘʣʽʶ ʡʦʜʠʜʫ ʱʦʜʥʷ, ʨʽʚʝʥʴ ʊʊɻ ʙʫʚ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ. 

ʆʪʞʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʘʥʪʝʥʘʪʘʣʴʥʦʾ ʡʦʜʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʦʪʠ ʚʽʜʥʦʩʥʦʾ ʥʝʦʥʘʪʘʣʴʥʦʾ ʛʽʧʝʨʪʠʨʝʦʪʨʦʧʽʥʝʤʽʾ, ʽ, ʤʦʞʣʠʚʦʛʦ, 

ʫʩʢʣʘʜʥʝʥʦʛʦ ʧʝʨʝʙʽʛʫ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʟʨʽʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʩʪʠ ʦʧʠʪʫʚʘʥʥʷ ʚʘʛʽʪʥʠʭ ʱʦʜʦ 

ʟʥʘʥʴ ʪʘ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʡʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ 

ʥʘ ʚʘʛʽʪʥʠʭ ʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʣʫʯʝʥʽ 

ʤʝʜʠʯʥʽ ʩʝʩʪʨʠ-ʙʘʢʘʣʘʚʨʠ. ʄʝʜʠʯʥʠʤʠ ʩʝʩʪʨʘʤʠ-ʙʘʢʘʣʘʚʨʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ 

ʨʽʚʥʷ ʟʥʘʥʴ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʢʣʶʯʦʚʠʭ ʬʘʢʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʡʦʜʥʦʛʦ ʧʨʦʬʽʣʘʢʪʠʢʠ. ʅʠʞʯʝ ʧʨʠʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ ʪʘ 

ʚʽʜʩʦʪʦʢ ʚʘʛʽʪʥʠʭ, ʷʢʽ ʥʘʜʘʣʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ: 

1. ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʡʦʜʦʜʝʬʽʮʠʪʥʦʛʦ ʨʝʛʽʦʥʫ ï 20%. 

2. ɼʝʬʽʮʠʪ ʡʦʜʫ ʚ ʦʨʛʘʥʽʟʤʽ ʚʠʢʣʠʢʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ï 18,8%. 

3. ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʥʝ ʤʦʞʝ ʚʠʨʦʙʣʷʪʠ ʡʦʜ ï 13,8%. 

4. ʑʦʜʝʥʥʝ ʚʞʠʚʘʥʥʷ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʡʦʜʦʜʝʬʽʮʽʪʫ ï 

41,6%. 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ - ʜʦʩʪʘʪʥʷ ʟʘʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ï 41,6%. 

6. ʁʦʜʦʚʘʥʘ ʩʽʣʴ ʚʞʠʚʘʻʪʴʩʷ ʟʘʤʽʩʪʴ ʟʚʠʯʘʡʥʦʾ ʩʦʣʽ ʚ ʪʘʢʽʡ ʞʝ ʢʽʣʴʢʦʩʪʽ ï 

21,3%. 

7. ʏʠ ʚʞʠʚʘʻ ʩʽʤôʷ ʡʦʜʦʚʘʥʫ ʩʽʣʴ ï 20%. 

8. ʏʠ ʯʠʪʘʻʪʝ ʚʠ ʤʘʨʢʫʚʘʥʥʷ ʥʘ ʫʧʘʢʦʚʮʽ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ ï 9,2%. 

9. ʏʠ ʟʥʘʻʪʝ ʚʠ ʷʢ ʧʨʘʚʠʣʴʥʦ ʟʙʝʨʽʛʘʪʠ ʡʦʜʦʚʘʥʫ ʩʽʣʴ ï 13,8%. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ 7 (6,4%) ʦʧʠʪʘʥʠʭ 

ʚʘʛʽʪʥʠʭ ʚʽʜʧʦʚʽʣʠ ʧʨʘʚʠʣʴʥʦ ʥʘ ʚʩʽ ʟʘʧʠʪʘʥʥʷ, ʪʦʙʪʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʪʘ ʤʘʶʪʴ ʚʜʦʤʘ ʽ ʚʞʠʚʘʶʪʴ ʩʽʣʴ ʽʟ ʜʦʩʪʘʪʥʽʤ ʚʤʽʩʪʦʤ ʡʦʜʫ. 

ɯʥʰʘ ʛʨʫʧʘ ʨʝʩʧʦʥʜʝʥʪʽʚ (13 ʚʘʛʽʪʥʠʭ, 12%) ʤʘʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ 

(ʪʦʙʪʦ ʥʘ ʟʘʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʣʠ ʥʝʧʨʘʚʠʣʴʥʦ), ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʚʜʦʤʘ ʪʘ 

ʨʝʛʫʣʷʨʥʦ ʚʞʠʚʘʶʪʴ ʡʦʜʦʚʘʥʫ ʩʽʣʴ. ʏʘʩʪʠʥʘ ʦʧʠʪʘʥʠʭ (19 ʚʘʛʽʪʥʠʭ, 17,5%) 

ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʣʠ ʧʨʘʚʠʣʴʥʦ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʫ ʥʠʭ ʚʽʜʩʫʪʥʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʽʾ (ʚʞʠʚʘʶʪʴ ʩʧʦʨʘʜʠʯʥʦ ʡʦʜʦʚʘʥʫ ʩʽʣʴ). ʑʝ 6 (5,5%) ʚʘʛʽʪʥʠʭ 

ʧʦʽʥʬʦʨʤʦʚʘʥʽ, ʦʜʥʘʢ ʥʝ ʚʞʠʚʘʶʪʴ ʡʦʜʦʚʘʥʦʾ ʩʦʣʽ. 

ʇʨʦʚʝʜʝʥʘ ʤʝʜʠʯʥʦʶ ʩʝʩʪʨʦʶ-ʙʘʢʘʣʘʚʨʦʤ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ 

ʚʘʛʽʪʥʠʭ ʱʦʜʦ ʾʭ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʟ ʧʨʦʙʣʝʤʠ ʡʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʩʧʦʥʫʢʘʻ ʜʦ 

ʨʦʟʨʦʙʢʠ ʽ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ 

ʩʧʦʯʘʪʢʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʧʦʪʽʤ ʥʘ ʤʦʪʠʚʘʮʽʡʥʽ ʱʦʜʝʥʥʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʜʽʾ. 

ɺʠʩʥʦʚʦʢ. ʈʦʟʛʣʷʥʫʪʽ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʥʘʩʝʣʝʥʥʷ ʚ ʩʬʝʨʽ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʡʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʱʦʜʦ ʡʦʜʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ 

ʦʭʦʧʣʶʻ ʨʦʙʦʪʫ ʬʘʭʽʚʮʽʚ ʦʩʚʽʪʥʽʭ, ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʚʠʨʦʙʥʠʢʽʚ 

ʭʘʨʯʦʚʦʾ ʪʘ ʢʫʣʽʥʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ, ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʚʣʘʜʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ɿʦʢʨʝʤʘ, ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʣʫʯʝʥʽ ʤʝʜʠʯʥʽ ʩʝʩʪʨʠ-ʙʘʢʘʣʘʚʨʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʐʘʨʫʭʦ ɻɹ, ʂʦʚʘʣʴʞʠʥʘ ʃʉ, ʉʫʧʣʦʪʦʚʘ ʃɸ.ʄʘʢʘʨʦʚʘ ʆ.ɹ. 

ʉʦʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʤʝʜʠʢʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʡʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ. ɺʝʩʪʥʠʢ ʊʶʤʝʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2014,;ˉ 8:137-146. 
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2. ʊʨʦʰʠʥʘ ɽɸ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʠʮʠʪʦʤ ʡʦʜʘ 

ʚ ʛʨʫʧʧʘʭ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠʭ ʨʘʟʚʠʪʠʷ: ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ // 

ʇʝʜʠʘʪʨʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ. 2010; ʊ. 7, ˉ 3:46ï50. 

3. ʑʝʧʣʷʛʠʥʘ ʃɸ, ʂʫʨʤʘʯʝʚʘ ʅɸ. ʁʦʜʥʳʡ ʜʝʬʠʮʠʪ: ʢʣʠʥʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ. ɻʠʥʝʢʦʣʦʛʠʷ. 2011;ˉ 13 (3): 

63ï66. 
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ɺʇʃʀɺ ʉʊʈɽʉʋ ʅɸ ʇʉʀʍʆ-ɽʄʆʎɯʁʅʀʁ ʉʊɸʅ ʃʖɼʀʅʀ ɯ ʁʆɻʆ 

ʅɸʉʃɯɼʂʀ ʋ ʅɸʉɽʃɽʅʅʗ ɼʆʅɹɸʉɸ ɿ 2012 ï 2019 ʨʨ. 

 

ʉʪʨʝʣʴʯʝʥʢʦ ʆʣʝʥʘ ʉʝʨʛʽʾʚʥʘ 

ʢ. ʤʝʜ. ʥ. 

ɻʘʣʽʡ ɻʘʥʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʄʘʨʽʫʧʦʣʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ʊʝʤʘ ʩʪʨʝʩʫ ʟʘʚʞʜʠ ʙʫʣʘ ʘʢʪʫʘʣʴʥʘ, ʘʣʝ ʟʘ ʦʩʪʘʥʥʽ ʰʽʩʪʴ ʨʦʢʽʚ 

ʚʦʥʘ ʩʪʘʣʘ ʛʣʦʙʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʦʥʙʘʩʫ. ɹʽʣʴʰʝ ʥʽʞ ʧʽʚʪʦʨʘ 

ʤʽʣʴʡʦʥʘ ʛʨʦʤʘʜʷʥ ʧʝʨʝʞʠʣʠ ʪʨʘʚʤʫʶʯʠ ʧʦʜʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʡʥʠ. 

ɸʨʪʠʣʝʨʽʡʩʴʢʽ ʦʙʩʪʨʽʣʠ, ʚʠʤʫʰʝʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʟʦʥʽ ʙʦʡʦʚʠʭ ʜʽʡ, ʧʦʨʘʥʝʥʥʷ, 

ʚʪʨʘʪʘ ʙʣʠʟʴʢʠʭ ʪʘ ʽʥʰʽ ʧʦʜʽʾ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ. ʂʦʞʝʥ ʜʝʥʴ, ʜʦʨʦʩʣʽ ʪʘ ʜʽʪʠ ʚʽʜʯʫʚʘʣʠ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʚʽʜʯʫʚʘʪʠ 

ʝʤʦʮʽʡʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ, ʷʢʝ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʚʩʽʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. 

ʉʪʨʝʩ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʨʦʚʦʢʫʻ 

ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʷʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʨʦʟʣʘʜʠ ʧʩʠʭʽʢʠ ʪʘ ʧʦʚʝʜʽʥʢʠ. ɿʨʦʩʣʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʝʨʮʝʚʦï

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. ɿʙʽʣʴʰʠʣʠʩʴ ʚʠʧʘʜʢʠ ʽʥʩʫʣʴʪʫ, ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʪʘ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʄʝʪʘ: ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʘ ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʢʫ ʧʝʨʚʠʥʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʽʥʩʫʣʴʪ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ,  ʨʦʟʣʘʜʠ ʧʩʠʭʽʢʠ ʪʘ ʧʦʚʝʜʽʥʢʠ ʫ 

ʥʘʩʝʣʝʥʥʷ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʧʝʨʽʦʜ ʟ 2012 ï 2019 ʨʨ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʱʦʨʽʯʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʦ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʫʪʚʝʨʜʞʝʥʠʭ 

ʎʝʥʪʨʦʤ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʄʆɿ ʋʢʨʘʾʥʠ. ʉʧʦʩʪʝʨʝʞʝʥʥʷʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ 

ʧʝʨʽʦʜ ʟ 2012 ï 2019 ʨʨ.. ɼʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ, ʩʪʨʫʢʪʫʨʫ ʧʦʢʘʟʥʠʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʽʥʩʫʣʴʪ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ,  ʨʦʟʣʘʜʠ ʧʩʠʭʽʢʠ 
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ʪʘ ʧʦʚʝʜʽʥʢʠ ʫ ʥʘʩʝʣʝʥʥʷ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʟʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʯʘʩʫ: ʜʦ 

ʧʦʯʘʪʢʫ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʟ 2012 ï 2013 ʨʨ., ʟ 2014 ï 2016 ʨʨ. ï ʧʦʯʘʪʦʢ ʪʘ 

ʝʩʢʘʣʘʮʽʷ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʧʝʨʽʦʜ ʩʪʠʭʘʥʥʷ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʟ 2017ï2019 ʨʨ.. 

ɺʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ: ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʘʥʘʣʽʪʠʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. 

ʆʙʛʦʚʦʨʝʥʥʷ: ʅʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ, ʘʣʝ ʜʫʞʝ 

ʯʘʩʪʦ ʚʦʥʠ ʩʪʘʶʪʴ ʦʩʦʙʣʠʚʦ ʧʦʪʫʞʥʠʤʠ. ʊʨʠʚʘʣʝ ʝʤʦʮʽʡʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʭʨʦʥʽʯʥʠʡ ʩʪʨʝʩ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ ï ʚʠʥʠʢʘʻ ʧʦʯʫʪʪ̫ ʧʩʠʭʽʯʥʦʛʦ 

ʜʠʩʢʦʤʬʦʨʪʫ, ʟôʷʚʣʷʶʪʴʩʷ ʩʠʤʧʪʦʤʠ ʪʨʠʚʦʞʥʦʩʪʽ, ʥʝʚʨʦʟʽʚ ʪʘ ʜʝʧʨʝʩʽʡ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ 2012 ï 2013 ʨʨ.  ʧʦʢʘʟʥʠʢʠ ʨʦʟʣʘʜʽʚ ʧʩʠʭʽʢʠ ʪʘ 

ʧʦʚʝʜʽʥʢʠ ʟʨʦʩʣʠ ʥʘ 3,6% (ʟ 35,95 ʫ 2012 ʨ. ʜʦ 37,28 ʦʩʽʙ  ʥʘ 10 000 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ ʫ 2013 ʨ.). ɿʘ ʜʨʫʛʠʡ ʧʝʨʽʦʜ, ʟ 2014 ï 2016 ʨʨ. ʧʦʢʘʟʥʠʢʠ ʧʩʠʭʽʯʥʠʭ 

ʨʦʟʣʘʜʽʚ ʤʘʶʪʴ ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ, ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ 

ʜʽʡ ʟ 2014 ʨ. ʥʘ 2015 ʨ., ʧʽʜ ʚʧʣʠʚʦʤ ʜʫʞʝ ʩʠʣʴʥʦʛʦ ʝʤʦʮʽʡʥʦʛʦ 

ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ, ʚʦʥʠ ʟʨʦʩʣʠ ʥʘ 1,26% (ʟ 27,75 ʫ 2014 ʨ. ʜʦ 28,10 ʫ 2015 ʨ.), ʘʣʝ 

ʫ 2016 ʨ. ʚʽʜʥʦʩʥʦ 2014 ʨ. ʟʥʠʟʠʣʠʩʴ ʥʘ 0,47%  (ʟ 27,75 ʫ 2014 ʨ. ʜʦ 27,62 ʫ 2016 

ʨ.). ɺ ʧʝʨʽʦʜ ʩʪʠʭʘʥʥʷ  ʧʦʢʘʟʥʠʢʠ ʟʥʦʚ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 6,3% ʚʽʜʥʦʩʥʦ 2016 ʨ. (ʟ 

27,62 ʫ 2016 ʨ. ʜʦ 29,36 ʫ 2017 ʨ.). 

ɺʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʫ  ʩʪʨʘʞʜʘʻ ʪʘʢʦʞ ʩʝʨʮʝʚʘïʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ. 

ʇʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʨʦʙʦʪʫ ʩʝʨʮʷ ʪʘ ʩʫʜʠʥ, ʩʢʣʘʜ ʢʨʦʚʽ 

ʪʘ ʾʾ ʟʛʦʨʪʘʥʥʷ. ʊʨʠʚʘʣʝ ʧʩʠʭʦʝʤʦʮʽʡʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʧʨʦʚʦʢʫʻ ʨʦʟʚʠʪʦʢ 

ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʜʥʘ ʟ ʥʠʭ ï ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʫ. ɿʘ ʜʘʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʜʦ ʧʦʯʘʪʢʫ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʫ 2013 ʨ. ʫ  ʧʦʨʽʚʥʷʥʥʽ ʟ 2012 

ʨ. ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 0,15% (ʟ 12,83 ʫ 2012 ʨ. ʜʦ 12,85 ʦʩʽʙ ʥʘ 10 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ ʫ 2013 ʨ.). ɺ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ, ʫ 2016 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2014 ʨ. ʚʦʥʠ 
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ʟʥʠʟʠʣʠʩʴ ʥʘ 2,22% (ʟ 10,78 ʫ 2014 ʨ. ʜʦ 10,54 ʫ 2016 ʨ.), ʭʦʯʘ ʟ 2014 ʨ. ʜʦ 2015 

ʨ. ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 1,26% (ʟ 10,78 ʜʦ 11,05), ʚ ʧʝʨʽʦʜ ʟʘʨʦʜʞʝʥʥʷ 

ʢʦʥʬʣʽʢʪʫ ʪʘ ʧʦʯʘʪʢʫ ʘʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ. ɼʣʷ ʥʘʩʝʣʝʥʥʷ ʮʝ 

ʩʪʘʣʦ ʜʫʞʝ ʩʠʣʴʥʠʤ ʩʪʨʝʩʦʛʝʥʥʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʟô̫ ʚʠʚʩʷ ʜʦʩʠʪʴ ʥʝʩʧʦʜʽʚʘʥʦ, 

ʪʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ, ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʰʚʠʜʢʦ 

ʚʪʨʘʪʠʣʠ ʩʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʚʥʘʩʣʽʜʦʢ ï ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʠʣʠʩʴ. ɺ ʧʝʨʽʦʜ 

ʩʪʠʭʘʥʥʷ ʧʦʢʘʟʥʠʢʠ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʧʨʦʜʦʚʞʫʶʪʴ ʪʝʥʜʝʥʮʽʶ ʟʥʠʞʝʥʥʷ, ʫ 

2019 ʨ. ʚʽʜʥʦʩʥʦ 2017 ʨ. ʚʦʥʠ ʟʥʠʟʠʣʠʩʴ ʥʘ 2 % (ʟ 10,46 ʫ 2017 ʨ. ʜʦ 10,24 ʫ 

2019 ʨ.). 

ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ  ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʽʥʩʫʣʴʪ, ʫ 2013 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2012 ʨ. ï ʜʘʥʽ ʟʨʦʩʣʠ ʥʘ 3,12%. ʋ ʧʝʨʽʦʜ 

ʧʦʯʘʪʢʫ  ʪʘ ʝʩʢʘʣʘʮʽʾ ʙʦʡʦʚʠʭ ʜʽʡ, ʟ 2014 ʨ. ʜʦ 2016 ʨ. , ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ 

ʥʘ 13,13% (ʟ 24,13%  ʜʦ 27,30%). ɺ ʪʨʝʪʴʦʤʫ ʧʝʨʽʦʜʽ, ʫ 2019 ʨ. ʚʽʥ ʟʙʽʣʴʰʠʚʩʷ 

ʥʘ 8,2%  ʚʽʜʥʦʩʥʦ 2017 ʨ. ( ʟ 26,88 ʫ 2017 ʨ. ʜʦ 29,09 ʫ 2019 ʨ.). 

ɽʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ ʨʘʟʦʤ ʟ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʻ ʩʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ 

ʩʠʩʪʝʤʠ ʘʜʘʧʪʘʮʽʾ. ɺʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʽʚ, ʚʦʥʘ ʪʘʢʦʞ ʚʠʭʦʜʠʪʴ 

ʟʽ ʩʪʨʦʶ, ʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. ʁʦʛʦ ʧʦʢʘʟʥʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ʋ 2013 ʨ. ʚʦʥʠ ʟʨʦʩʣʠ ʥʘ 8,6% 

(ʟ 28,04 ʫ 2012 ʨ. ʜʦ 30,47 ʫ 2013 ʨ. ). ʋ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ, ʟ 2014 ï 2016 ʨʨ., 

ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 9,04% (ʟ 24,20 ʫ 2014 ʨ. ʜʦ 26,39 ʫ 2016 ʨ.). ʋ 

ʪʨʝʪʴʦʤʫ ʧʝʨʽʦʜʽ, ʫ 2017 ʨ. ʚʽʜʥʦʩʥʦ 2016 ʨ. ʚʦʥʠ ʟʨʦʩʣʠ ʥʘ 8% (ʟ 26,39 ʫ 2016 

ʨ. ʜʦ 28,54 ʫ 2017 ʨ.) 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ 

2014 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2013 ʨ. ï ʟʤʝʥʰʠʣʠʩʴ, ʫ ʟʚôʷʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ.  ʇʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ 

ʩʪʘʪʠʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʙʠʨʘʣʘʩʴ ʟ ʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʋʢʨʘʾʥʦʶ ʪʝʨʠʪʦʨʽʡ, 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ ʥʘ 2014 ʨ. ï 1 965 000 ʪʠʩ., ʱʦ ʤʘʡʞʝ ʚ 2 

ʨʘʟʠ ʤʝʥʰʘ ʥʽʞ ʫ 2013 ʨʨ., ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʚʩʽʻʾ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʣʘ ï 4 

375 442 ʪʠʩ. ɸʣʝ ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʦʜʥʦʛʦ 
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ʧʝʨʽʦʜʫ ʟ ʽʥʰʠʤ, ʤʠ ʧʦʙʘʯʠʤʦ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʟ 2014-

2016 ʨʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʽʦʜʦʤ ʜʦ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ï ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠʣʠʩʴ. 

ʋ ʧʝʨʽʦʜ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ  2014-2015 ʨʨ., 

ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʦʾ ʟʤʽʥʠ ʟʚʠʯʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʥʘ ʙʽʣʴʰ ʧʦʪʫʞʥʽ, 

ʟʙʽʣʴʰʠʣʘʩʴ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʾ, ʪʘʢ ʷʢ ʚʦʥʠ 

ʧʝʨʰʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʚʘʞʢʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʫ. ʇʦʢʘʟʥʠʢʠ  ʨʦʟʣʘʜʽʚ ʧʩʠʭʽʢʠ ʪʘ 

ʧʦʚʝʜʽʥʢʠ ʟʨʦʩʣʠ ʥʘ 1,26 % ʥʘ 10 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʭʦʯʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʟʘ 2012 ï 2013 ʨʨ., ʷʢʽ ʩʪʘʥʦʚʠʣʠ ï 3,6%, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʴ ʟʤʝʥʰʠʣʘʩʴ. ʑʦ ʥʝ ʩʢʘʞʝʰ ʧʨʦ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ. ɿʘ ʨʽʢ ʧʦʢʘʟʥʠʢʠ ʽʥʬʘʨʢʪʫ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 2,5%, ʘ ʽʥʩʫʣʴʪʫ ʥʘ 

5,5%, ʱʦ ʧʝʨʝʚʠʱʫʻ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʟʘ 2012 ï 2013 ʨʨ.: ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʫ - 

0,15%, ʽʥʩʫʣʴʪ ï 3,12%. 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʫ ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ ʜʨʫʛʦʛʦ ʧʝʨʽʦʜʫ 

ʟʤʝʥʰʠʣʘʩʴ, ʭʦʯʘ ʫ 2016 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2015 ʨ. ʚʦʥʘ ʟʨʦʩʣʘ ʥʘ 25,46%, 

ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʭʨʦʥʽʯʥʦʛʦ ʩʪʨʝʩʫ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚʩʷ ʟʘ ʤʠʥʫʣʠʡ ʨʽʢ. ʎʝʡ 

ʧʦʢʘʟʥʠʡ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʟʘ 2012 ï 2013 

ʨʨ. ï 8,6%. ʊʘʢʦʞ ʫ 2016 ʨ. ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʨʦʩʪʘʪʠ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʽʥʩʫʣʴʪ, 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʛʦ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ, ʧʦʯʘʪʢʫ ʪʘ ʝʩʢʘʣʘʮʽʾ ʙʦʡʦʚʠʭ ʜʽʡ, ʟʙʽʣʴʰʠʣʠʩʴ 

ʥʘ 13,13%, ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʥʘ 9,04%, ʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ 

ʥʘʚʧʘʢʠ ʟʥʠʟʠʣʘʩʴ ʥʘ 0,47%, ʘ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʥʘ 2,22%. 

ɺʠʩʥʦʚʦʢ: ʂʦʞʝʥ ʜʝʥʴ, ʥʘʰ ʦʨʛʘʥʽʟʤ ʧʽʜʜʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ, ʘʣʝ ʪʝ ʷʢ ʚʽʥ ʚʽʜʨʝʘʛʫʻ ʽ ʷʢʽ ʙʫʜʫʪʴ ʥʘʩʣʽʜʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʽ ʧʦʪʫʞʥʦʩʪʽ ʜʽʾ ʩʪʨʝʩʦʨʘ. ʏʠʤ ʧʦʪʫʞʥʽʰʝ ʯʠʥʥʠʢ, ʪʠʤ ʙʽʣʴʰ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʅʘ ʧʨʠʢʣʘʜʽ, ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ 

ʥʘ ɼʦʥʙʘʩʽ, ʤʠ ʟôʷʩʫʚʘʣʠ ʷʢ ʟʤʽʥʠʣʘʩʴ ʜʠʥʘʤʽʢʘ ʽ ʩʪʨʫʢʪʫʨʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, 

ʚʥʘʩʣʽʜʦʢ  ʧʦʪʫʞʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʫ. ʋ ʧʝʨʽʦʜ ʧʦʯʘʪʢʫ ʪʘ ʝʩʢʘʣʘʮʽʾ ʙʦʡʦʚʠʭ ʜʽʡ, 

ʟ 2014 ï 2016 ʨʨ., ʚʽʜʤʽʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʩʘʭʘʨʥʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʽʥʩʫʣʴʪʫ, ʷʢʽ ʧʨʦʜʦʚʞʫʶʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʢʦʞʥʦʛʦ ʨʦʢʫ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʛʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʪʝʨʠʪʦʨʽʷ ɼʦʥʙʘʩʫ, ʻ ʤʽʩʮʝʤ ʚʧʣʠʚʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʭ 
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ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʮʝ ʧʝʨʝʪʚʦʨʠʣʦʩʴ ʥʘ ʭʨʦʥʽʯʥʠʡ 

ʩʪʨʝʩ, ʥʘʩʣʽʜʢʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʪʘʢʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʷʢ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʽʥʩʫʣʴʪ ʪʘ ʢʦʣʠ ʦʨʛʘʥʽʟʤ ʙʽʣʴʰ ʥʝ ʚ ʩʠʣʘʭ ʟʘʭʠʱʘʪʠ ʩʝʙʝ. 
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ʉʊɸʊɽɺɯ ɺɯɼʄɯʅʅʆʉʊɯ ʈɯɺʅʗ ʉɺɯɼʆʄʆʉʊɯ ʇʈʀ ʇʆʉʊʋʇʃɽʅʅɯ ʊɸ 

ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʈɽɿʋʃʔʊɸʊɸ ʅɸ ʄʆʄɽʅʊ ɺʀʇʀʉʂʀ ʋ 

ʇɸʎɯɭʅʊɯɺ ɿ ʄʆɿʂʆɺʀʄ ɯʅʉʋʃʔʊʆʄ (ɼɸʅɯ ɻʆʉʇɯʊɸʃʔʅʆɻʆ 

ʈɽɻɯʉʊʈɸ ʃɯʂɸʈɽʅʔ ʄ. ɺɯʅʅʀʎɯ ɿɸ 2017-2019 ʈʆʂʀ) 

 

ʌʽʢʩ ɼʤʠʪʨʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɸʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʥʝʨʚʦʚʠʭ ʭʚʦʨʦʙ 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ 

ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʥʩʫʣʴʪʥʦʛʦ ʨʝʛʽʩʪʨʫ 

ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʥʶʘʥʩʠ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʣʘʥʫ ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʭʚʦʨʦʤʫ, ʚʢʣʶʯʥʦ ʟ ʜʦʧʦʤʦʛʦʶ ʚ ʛʦʩʪʨʠʡ ʧʝʨʽʦʜ, ʨʝʘʙʽʣʽʪʘʮʽʻʶ, 

ʧʽʩʣʷʛʦʩʧʽʪʘʣʴʥʦʶ ʜʦʧʦʤʦʛʦʶ ʽ ʚʪʦʨʠʥʥʦʶ ʧʨʦʬʽʣʘʢʪʠʢʦʶ. ʅʝʦʙʭʽʜʥʦ 

ʬʽʢʩʫʚʘʪʠ ʷʢ ʥʘʜʘʚʘʥʫ ʜʦʧʦʤʦʛʫ, ʪʘʢ ʽ ʧʦʚʽʜʦʤʣʝʥʽ ʭʚʦʨʠʤʠ ʜʦʩʚʽʜ ʚ ʾʾ ʦʪʨʠʤʘʥʥʽ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ. ɼʘʥʽ ʨʝʻʩʪʨʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʠʣʴʥʠʤ ʜʦʩʣʽʜʥʠʮʴʢʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʨʛʫʤʝʥʪʘʮʽʾ, ʥʽʞ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʾʭ ʤʦʞʥʘ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʥʘ ʧʦʚʩʷʢʜʝʥʥʝ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʠʪʠ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʽʚʥʷ ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʫ ʽʥʩʫʣʴʪʥʠʭ ʭʚʦʨʠʭ ʟʘ ʧʝʨʽʦʜ 2017-2019 ʨʨ. ʚ ʦʙʦʭ 

ʣʽʢʘʨʥʷʭ ʤ. ɺʽʥʥʠʮʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʦʜʠʚʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ ʧʘʮʽʻʥʪʽʚ ʦʙʦʭ ʩʪʘʪʝʡ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʟʘ ʧʦʢʘʟʘʤʠ ʚ 

ʝʢʩʪʨʝʥʦʤʫ ʧʦʨʷʜʢʫ ʜʦ ʽʥʩʫʣʴʪʥʦʛʦ ʙʣʦʢʫ ʂʦʤʫʥʘʣʴʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ ʧʩʠʭʦʥʝʚʨʦʣʦʛʽʯʥʘ ʣʽʢʘʨʥʷ 

ʽʤ. ʘʢʘʜ. ʆ. ɯ. ʖʱʝʥʢʘ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè (ɺʆʂʇʃ) ʘʙʦ ɺʽʥʥʠʮʴʢʦʾ 

ʤʽʩʴʢʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ (ɺʄʂʃʐʄɼ) ʟʘ ʧʝʨʽʦʜ 

2017-2019 ʨʨ. ʟ ʜʽʘʛʥʦʟʦʤ ʛʦʩʪʨʝ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʽʥʩʫʣʴʪʥʠʭ ʨʝʛʽʩʪʨʽʚ ʙʫʜʝ ʟʥʘʯʥʦ ʥʘʜʽʡʥʽʰʝ, ʷʢʱʦ ʥʘ ʨʽʚʥʽ ʩʪʘʮʽʦʥʘʨʽʚ ʙʫʜʝ 

ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʛʦʩʧʽʪʘʣʴʥʠʭ ʨʝʛʽʩʪʨʽʚ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʬʦʨʤʫʻ 

ʦʙʣʽʢʦʚʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʦʙʩʷʟʽ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʣʠʚʘ 

ʚ ʻʜʠʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʽ, 

ʷʢ ʡʦʛʦ ʩʢʣʘʜʦʚʦʾ, ï ʥʘ ʙʘʟʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡʥʠʭ ʽʥʩʫʣʴʪʥʠʭ ʨʝʛʽʩʪʨʽʚ. 

ʋ 2018 ʨʦʮʽ ʫ ɺʄʂʃʐʄɼ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ 

ʯʘʩʪʢʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ 

çʷʩʥʘè (ʚʽʜʧʦʚʽʜʥʦ, 82,9% ʽ 68,0%, ʨ<0,001) ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ 

ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ çʩʦʧʦʨè (ʚʽʜʧʦʚʽʜʥʦ, 15,5% ʽ 30,1%, ʨ<0,001); ʟ ʽʰʝʤʽʯʥʠʤ 

ʽʥʩʫʣʴʪʦʤ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ çʷʩʥʘè (ʚʽʜʧʦʚʽʜʥʦ, 

83,7% ʽ 70,2%, ʨ<0,001) ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ 

çʩʦʧʦʨè (ʚʽʜʧʦʚʽʜʥʦ, 15,6% ʽ 29,1%, ʨ<0,001); ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ï 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ çʷʩʥʘè (ʚʽʜʧʦʚʽʜʥʦ, 76,5% ʽ 

41,7%, ʨ<0,01) ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ çʩʦʧʦʨè 

(ʚʽʜʧʦʚʽʜʥʦ, 14,7% ʽ 41,7%, ʨ<0,05). 

ʋ 2018 ʨʦʮʽ ʚ ɺʆʂʇʃ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʨʽʚʥʝʤ ʩʚʽʜʦʤʦʩʪʽ: 

ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ï ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʟ ʨʽʚʥʝʤ 

ʩʚʽʜʦʤʦʩʪʽ çʢʦʤʘè (ʚʽʜʧʦʚʽʜʥʦ, 0% ʽ 8,7%, ʨ=0,066), ʥʽʞ ʫ ʘʥʘʣʦʛʽʯʥʦʾ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʞʽʥʦʢ. 

ʋ 2017 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʙʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʧʦ ʰʢʘʣʽ NIHSS ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 21 ʜʦ 40 

ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 2,6% ʽ 8,6%, ʨ<0,01), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; ʟ 

ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʚʟʘʛʘʣʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ 

ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ; ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʚʽʜ 21 ʜʦ 40 ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 2,2% ʽ 9,2%, ʨ<0,001), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ 

ʛʨʫʧʽ ʞʽʥʦʢ. 



219 

ʋ 2018 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʙʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʧʦ ʰʢʘʣʽ NIHSS ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 16 ʜʦ 20 ʙʘʣʽʚ 

(ʚʽʜʧʦʚʽʜʥʦ, 9,6% ʽ 20,3%, ʨ<0,001); ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ 

ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 1 ʜʦ 4 ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 33,2% ʽ 25,8%, ʨ<0,05) ʪʘ 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 16 ʜʦ 20 ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 5,2% ʽ 9,8%, ʨ<0,05); ʟ 

ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 16 ʜʦ 20 ʙʘʣʽʚ 

(ʚʽʜʧʦʚʽʜʥʦ, 8,6% ʽ 18,7%, ʨ<0,01); ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ 

ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 1 ʜʦ 4 ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 34,4% ʽ 27,0%, ʨ=0,059) 

ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 16 ʜʦ 20 ʙʘʣʽʚ (ʚʽʜʧʦʚʽʜʥʦ, 4,7% ʽ 9,6%, ʨ<0,05); ʟ 

ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʚʽʜ 5 ʜʦ 15 ʙʘʣʽʚ 

(ʚʽʜʧʦʚʽʜʥʦ, 64,4% ʽ 38,1%, ʨ<0,05). 

ʋ 2017 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʩʧʨʷʤʫʚʘʥʥʷʤ ʧʽʩʣʷ ʚʠʧʠʩʢʠ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ 

ʧʝʨʝʚʝʜʝʥʽ ʚ ʽʥʰʠʡ ʃɿ (ʚʽʜʧʦʚʽʜʥʦ, 8,8% ʽ 3,3%, ʨ<0,05); ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ 

ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʝʨʝʚʝʜʝʥʽ ʜʦ ʈʎ (ʚʽʜʧʦʚʽʜʥʦ, 

6,3% ʽ 2,7%, ʨ<0,05); ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʝʨʝʚʝʜʝʥʽ ʚ ʽʥʰʠʡ ʃɿ (ʚʽʜʧʦʚʽʜʥʦ, 6,7% ʽ 2,2%, ʨ<0,05); ʟ 

ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ 

ʧʝʨʝʚʝʜʝʥʽ ʜʦ ʈʎ (ʚʽʜʧʦʚʽʜʥʦ, 5,8% ʽ 2,4%, ʨ<0,05); ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ 

ɺʆʂʇʃ ï ʚʟʘʛʘʣʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ; ʟ 

ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʚʟʘʛʘʣʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ 

ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʋ 2019 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʩʧʨʷʤʫʚʘʥʥʷʤ ʧʽʩʣʷ ʚʠʧʠʩʢʠ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʦʤʝʨʣʠ 

(ʚʽʜʧʦʚʽʜʥʦ, 3,1% ʽ 6,9%, ʨ=0,058); ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʫ 

ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʝʨʝʚʝʜʝʥʽ ʚ ʽʥʰʠʡ ʃɿ (ʚʽʜʧʦʚʽʜʥʦ, 15,4% ʽ 0%, 
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ʨ=0,052) ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʦʤʝʨʣʠ (ʚʽʜʧʦʚʽʜʥʦ, 2,6% ʽ 17,4%, ʨ<0,05), ʥʽʞ 

ʫ ʞʽʥʦʢ ʘʥʘʣʦʛʽʯʥʠʭ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ. 

ʋ 2017 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ ʧʘʮʽʻʥʪʽʚ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʧʨʦʡʪʠ 10 ʤ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ɺʆʂʇʃ, ʷʢʽ 

ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 52,4% ʽ 17,9%, ʨ<0,01) ʪʘ 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ɺʆʂʇʃ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ (ʚʽʜʧʦʚʽʜʥʦ 

28,6% ʽ 48,7%, ʨ=0,067). 

ʋ 2018 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ ʧʘʮʽʻʥʪʽʚ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʧʨʦʡʪʠ 10 ʤ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ 

ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 64,8% ʽ 54,9%, ʨ<0,05) ʪʘ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ (ʚʽʜʧʦʚʽʜʥʦ 

32,9% ʽ 44,1%, ʨ<0,001); ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ 

ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 64,0% ʽ 55,4%, 

ʨ=0,076); ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, 

ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 66,7% ʽ 57,4%, ʨ<0,05) ʪʘ 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ 

(ʚʽʜʧʦʚʽʜʥʦ 31,2% ʽ 41,5%, ʨ<0,01); ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ɺʆʂʇʃ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ 

(ʚʽʜʧʦʚʽʜʥʦ 50,0% ʽ 25,0%, ʨ=0,060) ʪʘ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ɺʆʂʇʃ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ 

ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ (ʚʽʜʧʦʚʽʜʥʦ 47,1% ʽ 75,0%, ʨ<0,05). 

ʋ 2019 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ ʧʘʮʽʻʥʪʽʚ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʧʨʦʡʪʠ 10 ʤ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ 

ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 56,4% ʽ 46,3%, ʨ<0,05); ʟ 

ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ 

ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 63,2% ʽ 50,3%, ʨ<0,05) ʪʘ ʤʝʥʰʽ 

ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ (ʚʽʜʧʦʚʽʜʥʦ 

32,4% ʽ 43,6%, ʨ<0,05); ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ 
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ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 61,3% ʽ 50,0%, 

ʨ<0,05); 

ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ 

ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʤʦʛʣʠ ʧʨʦʡʪʠ 10 ʤ (ʚʽʜʧʦʚʽʜʥʦ 66,7% ʽ 52,3%, ʨ<0,01) ʪʘ 

ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʚʠʧʠʩʢʠ ʥʝ ʚʠʢʦʥʘʣʠ ʪʝʩʪ 

(ʚʽʜʧʦʚʽʜʥʦ 29,0% ʽ 41,8%, ʨ<0,05). 

ʋ 2017 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʟʘ ʰʢʘʣʦʶ ʢʦʤ ɻʣʘʟʛʦ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 

14,24Ñ0,08 ʽ 13,96Ñ0,13, ʨ=0,052), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; ʟ ʽʥʩʫʣʴʪʦʤ 

ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 14,07Ñ0,09 ʽ 

13,77Ñ0,12, ʨ<0,05), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ 

ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 14,24Ñ0,08 ʽ 13,96Ñ0,13, 

ʨ=0,052), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï 

ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 14,07Ñ0,09 ʽ 13,77Ñ0,12, ʨ=0,052), ʥʽʞ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ. 

ʋ 2018 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʟʘ ʰʢʘʣʦʶ ʢʦʤ ɻʣʘʟʛʦ ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ, 14,38Ñ0,09 ʽ 13,85Ñ0,11, ʨ<0,001), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; ʟ 

ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʚʟʘʛʘʣʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ 

ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ; ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 14,38Ñ0,10 ʽ 13,91Ñ0,11, ʨ<0,001), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ 

ʛʨʫʧʽ ʞʽʥʦʢ; ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 14,35Ñ0,30 ʽ 12,95Ñ0,56, ʨ<0,001), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ 

ʞ̔ ʥʦʢ. 

ʋ 2017 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʟʘ ʰʢʘʣʦʶ NIHSS ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ, 8,349Ñ0,336 ʽ 9,525Ñ0,502, ʨ<0,05), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ. 
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ʋ 2018 ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʟʘ ʰʢʘʣʦʶ NIHSS ʫ ɺʆʂʇʃ ʘʙʦ ʫ ɺʄʂʃʐʄɼ: 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ, 

9,277Ñ0,322 ʽ 10,62Ñ0,45, ʨ<0,01), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; 

ʟ ʽʥʩʫʣʴʪʦʤ ʟʘʛʘʣʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ, 6,950Ñ0,299 ʽ 8,395Ñ0,354, ʨ<0,01), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; 

ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ, 8,853Ñ0,340 ʽ 10,23Ñ0,47, ʨ<0,05), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; 

ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʄʂʃʐʄɼ ï ʫ ʯʦʣʦʚʽʢʽʚ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ, 6,873Ñ0,317 ʽ 8,290Ñ0,363, ʨ<0,01), ʥʽʞ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʨʫʧʽ ʞʽʥʦʢ; 

ʟ ʛʝʤʦʨʘʛʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ ʫ ɺʆʂʇʃ ï ʚʟʘʛʘʣʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʪʘ ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʛʝʥʜʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʽʥʩʫʣʴʪʽ ʥʘ ʜʦʛʦʩʧʽʪʘʣʴʥʦʤʫ ʪʘ 

ʛʦʩʧʽʪʘʣʴʥʦʤʫ ʝʪʘʧʽ ʫ ʜʚʦʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤ. ɺʽʥʥʠʮʷ. ɺʠʷʚʣʝʥʽ 

ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʩʪʦʨʦʥʠ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʨʦʙʦʪʽ ʜʘʥʠʭ 

ʩʪʘʮʽʦʥʘʨʽʚ, ʘ ʪʘʢʦʞ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʽʥʩʫʣʴʪ. 
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ʋʇʈɸɺʃɯʅʅʗ ʈʀɿʀʂɸʄʀ ʋ ʉʆʎɯɸʃʔʅʆ-ʊʈʋɼʆɺɯʁ ʉʌɽʈɯ 

 

ʐʝʩʪʘʢʦʚ ɺʦʣʦʜʠʤʠʨ ɯʣʣʽʯ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ʇʘʨʭʦʤʝʥʢʦ ʊʘʪʴʷʥʘ ɸʥʘʪʦʣʽʾʚʥʘ, 

ʢ. ʤʝʜ. ʥ., ʜʦʮʝʥʪ 

ɸʢʠʤʦʚʘ ʃʶʙʦʚ ɻʨʠʛʦʨʽʚʥʘ, 

ʢ. ʤʝʜ. ʥ. 

ʄʘʣʠʰʝʚ ɺʣʘʜʠʩʣʘʚ ɺʘʜʠʤʦʚʠʯ, 

ʅʘʪʘʣʴʯʝʥʢʦ ʄʘʨʛʘʨʠʪʘ ʃʝʦʥʽʜʽʚʥʘ 

ʘʩʠʩʪʝʥʪʠ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʄʘʨʽʫʧʦʣʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪʽ ʽ 

ʩʠʩʪʝʤʥʦʩʪʽ, ʟ ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ 

ʜʦʩʷʛʥʝʥʥʷʤ ʥʘʫʢʠ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ - ʮʝ ʥʝ ʧʨʦʩʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʧʨʘʚʦ ʣʶʜʠʥʠ, ʘʣʝ ʪʘʢʦʞ ʽ 

ʚʘʞʣʠʚʘ ʯʘʩʪʠʥʘ ʛʽʜʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʨʠʟʠʢʽʚ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʥʦʚʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʚʠʩʚʽʪʣʝʥʽ ʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ (ɻʽɹʇ), ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ OHSAS 18001:2007 çOccupational 

healthand safety management systems ð Requirementsè. ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʚʽʜʧʦʚʽʜʥʘ 

ʚʝʨʩʽʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ OHSAS 18001:2010 çʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽè[7]. 

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ 

ʟʘʚʜʘʥʴ ʙʫʣʦ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʩʪʝʤʥʠʡ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʘ ʢʦʥʢʨʝʪʥʦ-ʩʦʮʽʦʣʦʛʽʯʥʠʡ. 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʩʰʪʘʙ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʧʣʠʚʫ 

ʩʫʯʘʩʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʩʣʽʜʢʦʤ ʷʢʦʾ ʻ 

ʥʝʙʝʟʧʝʢʘ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʞʠʪʪʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʪʠʭ, ʱʦ ʚʠʢʦʥʫʶʪʴ 

ʨʦʙʦʪʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʝʙʝʟʧʝʢʦʶ [3]. 

ʉʦʮʽʘʣʴʥʘ ʩʬʝʨʘ ʩʫʩʧʽʣʴʥʦ-ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ ʩʪʚʦʨʶʻ ʦʙ'ʻʢʪʠʚʥʫ 

ʨʝʘʣʴʥʽʩʪʴʱʦʜʦ ʧʠʪʘʥʴ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʠʬʽʮʽ ʢʦʥʢʨʝʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʽ, ʟʦʢʨʝʤʘ, ʥʦʚʽʪʥʽʤ ʩʪʘʥʜʘʨʪʘʤ ʤʝʜʠʯʥʦʾ ʦʙʣʘʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʫ ʨʦʙʦʪʽ ʬʘʭʽʚʮʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ, 

ʦʩʦʙʣʠʚʦ ʟʽ ʧʦʷʚʦʶ çCOVID-19è, ʱʦ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʬʘʭʽʚʮʷʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʰʚʠʜʢʦʶ ʜʽʘʛʥʦʩʪʠʢʦʶ ʪʘ ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ [2]. 

ʉʴʦʛʦʜʥʽ ʤʝʜʠʯʥʽ ʫʩʪʘʥʦʚʠ ʧʨʘʛʥʫʪʴ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ 

ʥʝʙʝʟʧʝʢʫ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ çCOVID-19è [4]. 

ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʘ ʧʨʘʮʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʤʫʰʫʻ 

ʢʝʨʽʚʥʠʢʽʚ ʫʩʽʭ ʣʘʥʦʢ ʪʘ ʫʩʪʘʥʦʚ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ ʩʚʽʡ ʪʨʫʜʦʚʠʡ ʧʨʦʮʝʩ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʚʠʤʦʛʠ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ OHSAS 18001, ʘ ʟ ʙʝʨʝʟʥʷ 2018 ʨʦʢʫ - ISO 45001. 

ɺʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ (ɻʽɹʇ) 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ OHSAS 18001:2007 çOccupational 

healthand safety management systems - Requirementsè. ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʚʽʜʧʦʚʽʜʥʘ 

ʚʝʨʩʽʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ OHSAS 18001:2010 çʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽè [7]. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ (ɻʽɹʇ) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, 

ʷʢʠʡ ʜʘʻ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

- ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ ʧʝʨʩʦʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ; 
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- ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʪʘ ʟʘʨʘʞʝʥʥʶ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ; 

- ʧʦʣʽʧʰʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʤʦʪʠʚʘʮʽʾ ʧʝʨʩʦʥʘʣʫ; 

- ʟʤʝʥʰʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ; 

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʚ ʛʘʣʫʟʽ ʟʜʦʨʦʚôʷ ʪʘ 

ʙʝʟʧʝʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ; 

- ʧʦʢʨʘʱʝʥʥʷ ʽʤʽʜʞʫ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ɻʽɹʇ ï ʮʝ ʯʘʩʪʠʥʘ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʙʝʟʧʝʢ, ʦʮʽʥʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʩʬʝʨʽ 

ʛʽʛʽʻʥʠ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʉʠʩʪʝʤʘ ʦʭʦʧʣʶʻ ʧʦʣʽʪʠʢʫ ʪʘ ʮʽʣʽ ʚ ʛʘʣʫʟʽ ɻʽɹʇ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ, 

ʧʨʦʮʝʜʫʨʠ ʪʘ ʨʝʩʫʨʩʠ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʜʦʩʷʛʥʝʥʥʷ, ʘʥʘʣʽʟʘ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʧʦʣʽʪʠʢʫ ʤʝʜʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʩʬʝʨʽ ɻʽɹʇ. 

ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ COVID-19 ʫ ɼʦʥʝʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʧʦʩʠʣʠʣʠ ʟʘʭʦʜʠ ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ, ʪʘʢ, ʧʨʘʮʽʚʥʠʢʠ ʽ 

ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʬʽʟʠʯʥʦʛʦ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ, ʘ ʫ ʥʘʚʯʘʣʴʥʠʭ 

ʢʦʨʧʫʩʘʭ ʪʘ ʘʫʜʠʪʦʨʽʷʭ ʟʘʧʨʦʚʘʜʠʣʠ ʜʦʜʘʪʢʦʚʽ ʛʽʛʽʻʥʽʯʥʽ, ʩʘʥʽʪʘʨʥʽ ʽ 

ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʽ ʟʘʭʦʜʠ ʪʘ ʧʦʩʠʣʠʣʠ ʨʝʞʠʤ ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [5]. 

ʅʘ ʢʘʬʝʜʨʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ3 ɼʦʥʝʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʠʪʘʥʥʷʤ ʦͨʧʝʨʝʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚ ʩʦʮʽʘʣʴʥʦ-ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥʘʭ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʩʽʤ ʧʨʘʮʽʚʥʠʢʘʤ ʟʥʠʟʠʪʠ ʧʨʦʷʚʠ ʨʽʟʥʠʭ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʩʪʚʦʨʶʶʪʴ 

ʫʤʦʚʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ 

ʧʨʘʮʽ. 

ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʚʠʪʢʫ ʥʦʚʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʢʘʬʝʜʨʽ ʻ ʪʝ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʥʘʚʯʘʣʴʥʽ ʘʫʜʠʪʦʨʽʾ ʢʘʬʝʜʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʙʘʟʘʭ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ, 

ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʦʥ-ʣʘʡʥ ʚʠʢʣʘʜʘʥʥʷ, ʱʦ ʻ 
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ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʚ ʫʤʦʚʘʭ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ, ʷʢʠʡ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʢʦʞʥʦʛʦ ʛʫʛʣ-ʢʣʘʩʫ. 

ʅʘʚʯʘʣʴʥʠʡ ʚʽʜʜʽʣ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ ʜʝʢʘʥʘ 

ʬʘʢʫʣʴʪʝʪʫ ˉ3 ʤʦʥʽʪʦʨʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʨʦʙʦʪʠ: ʣʝʢʮʽʾ, ʩʝʤʽʥʘʨʠ, ʨʽʰʝʥʥʷ 

ʪʝʩʪʽʚ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʟʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ɼʦʥʝʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ʇʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʥʫʯʢʠʤʠ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʦʧʝʨʘʪʠʚʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʰʣʷʭʦʤ: ʟʘʦʭʦʯʝʥʥʷ ʚʠʷʚʣʝʥʥʷ 

ʨʠʟʠʢʽʚ; ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʠʭ ʨʠʟʠʢʽʚ; ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʢʦʞʥʦʛʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʨʠʟʠʢʫ, ʘ ʪʘʢʦʞ ʪʷʞʢʦʩʪʽ ʡʦʛʦ ʚʧʣʠʚʫ; ʚʠʟʥʘʯʝʥʥʷ ʜʽʡ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʨʠʟʠʢʽʚ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʪʘ ʫʩʪʘʥʦʚʫ; ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʠʟʠʢʽʚ ʰʣʷʭʦʤ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʢʠ 

ʧʣʘʥʽʚ ʜʽʡ; ʧʦʩʪʽʡʥʝ ʽ ʙʝʟʧʝʨʝʨʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʠʟʠʢʘʤʠ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʫʩʴʦʛʦʜʝʥʥʽ, ʽ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ; ʧʦʰʠʨʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʾ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʜʦʧʦʤʦʛʠ ʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʫʩʽʤʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ [1]. 

ɺʠʤʦʛʠ ʩʪʘʥʜʘʨʪʫ OHSAS 18001: 2007 ʜʦ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʛʽʛʽʻʥʠ ʪʘ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʛʠ ʚʽʜ ʡʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ, ʚ ʢʽʥʮʝʚʽʡ ʩʠʪʫʘʮʽʾ 

ʩʧʨʠʷʶʪʴ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʋʢʨʘʾʥʠ [6]. 

ʈʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʫ OHSAS 18001: 2007 ʙʫʜʫʪʴ 

ʩʧʨʠʷʪʠ ʫʥʠʢʥʝʥʥʶ ʥʝʙʝʟʧʝʢʠ ʚ ʤʝʜʠʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʘ ʧʦʩʠʣʝʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, - ʻ ʢʣʶʯʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʙʝʟʧʝʯʥʦʶ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʫ ʩʦʮʽʘʣʴʥʦ-ʪʨʫʜʦʚʦʾ ʩʬʝʨʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ 

ʧʨʘʮʽ ʫ ʢʦʞʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʩʪʘʥʦʚʠ ʩʪʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ 

ʥʘʫʢʠ ʽ ʨʦʟʚʠʪʢʫ ʥʦʚʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʌɯɿʀʏʅɸ ʈɽɸɹɯʃɯʊɸʎɯʗ ʆʉɯɹ ʇʆʍʀʃʆɻʆ ɺɯʂʋ ʇɯʉʃʗ ɸʄʇʋʊɸʎɯɰ 

ʅʀɾʅʔʆɰ ʂɯʅʎɯɺʂʀ ʅɸ ʈɯɺʅɯ ʉʊʆʇʀ ɺʅɸʉʃɯɼʆʂ ɼɯɸɹɽʊʋ ʅɸ 

ɽʊɸʇɯ ʇʈʆʊɽɿʋɺɸʅʅʗ 

 

ʖʨʯʝʥʢʦ ɯʨʠʥʘ ɺʽʪʘʣʽʾʚʥʘ 

ʉʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè  

ɯʥʪʝʣʝʛʘʪʦʨ ɼʘʥʠʣʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ɽʨʛʦʪʝʨʘʧʝʚʪ 

ʂʠʾʚʩʴʢʝ ʢʘʟʝʥʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ  

ʧʨʦʪʝʟʥʦ-ʦʨʪʦʧʝʜʠʯʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʽʟ ʘʤʧʫʪʘʮʽʷʤʠ 

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʥʫʻʪʴʩʷ ʙʽʣʴʰʝ 10 

ʪʠʩʷʯ ʘʤʧʫʪʘʮʽʡ ʥʘ ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʘʭ. ɸʥʘʣʽʟ ʧʨʠʯʠʥ, ʥʘʚʽʱʦ ʣʶʜʷʤ ʧʦʪʨʽʙʥʦ 

ʨʦʙʠʪʠ ʩʘʤʝ ʮʶ ʦʧʝʨʘʮʽʶ, ʚʠʷʚʠʚ ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ (75%) ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 

ʟʚ'ʷʟʢʫ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʦʯʥʽʰʝ: ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʪʘ ʦʙʣʽʪʝʨʫʶʯʠʡ ʝʥʜʘʨʪʝʨʽʾʪ. 

ʇʨʦʙʣʝʤʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʚʥʘʩʣʽʜʦʢ ʜʽʘʙʝʪʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʠʤʠ 

ʣʦʢʦʤʦʪʦʨʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʣʶʜʠʥʫ ʫ ʩʘʤʦʩʪʽʡʥʦʤʫ 

ʧʝʨʝʩʫʚʘʥʥʽ, ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʧʦʨʫʰʝʥʥʽ ʦʩʘʥʢʠ, ʟʥʠʞʝʥʥʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʨʘʞʝʥʠʤ ʦʙʤʝʞʝʥʥʷʤ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʈʝʘʙʽʣʽʪʘʮʽʶ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʦʮʽʘʣʴʥʠʭ ʽ 

ʤʦʨʘʣʴʥʠʭ ʧʝʨʝʚʘʛ, ʷʢ ʜʣʷ ʭʚʦʨʠʭ, ʪʘʢ ʽ ʜʣʷ ʦʪʦʯʫʶʯʠʭ. ɺʦʥʘ ʜʘʻ ʪʘʢʦʞ ʟʥʘʯʥʫ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʪʘʢ ʷʢ ʟʚʽʣʴʥʷʻ ʚʽʜ ʜʦʛʣʷʜʫ ʟʘ ʭʚʦʨʠʤʠ ʤʝʜʠʯʥʠʡ 

ʧʝʨʩʦʥʘʣ, ʘ ʪʘʢʦʞ ʨʦʜʠʯʽʚ, ʥʝʨʽʜʢʦ ʚʠʤʫʰʝʥʠʭ ʟʘʣʠʰʠʪʠ ʩʚʦʶ ʧʨʦʬʝʩʽʡʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʛʣʷʜʫ ʟʘ ʙʣʠʟʴʢʦʶ ʣʶʜʠʥʦʶ. 
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ɺʩʝ ʚʠʢʣʘʜʝʥʝ ʚʠʱʝ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ 

ʧʦʚôʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʭʚʦʨʠʭ 

ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʚʥʘʩʣʽʜʦʢ ʜʽʘʙʝʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʧʦʭʠʣʦʛʦ 

ʚʽʢʫ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʚʥʘʩʣʽʜʦʢ ʜʽʘʙʝʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʬʫʥʢʮʽʾ ʧʽʩʣʷ 

ʘʤʧʫʪʘʮʽʾ ʢʽʥʮʽʚʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʜʚʦʤ ʬʘʢʪʦʨʘʤ: ʜʦʩʢʦʥʘʣʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʨʦʪʝʟʘ ʪʘ ʫʤʽʥʥʷʤ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʤ ʧʨʦʪʝʟʦʤ. ʆʩʪʘʥʥʻ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʥʘʚʯʘʥʥʷ-ʪʨʝʥʫʚʘʥʥʷ. ʇʨʠ ʥʘʚʯʘʥʥʽ ʣʶʜʝʡ ʢʦʨʠʩʪʫʚʘʥʥʶ ʧʨʦʪʝʟʘʤʠ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʨʷʜʫ ʧʨʠʥʮʠʧʽʚ. 

ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʽ. ʇʨʠ ʧʽʜʙʦʨʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʧʨʘʚ ʫʨʘʭʦʚʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʬʽʟʠʯʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʘ, ʚʽʢ, ʨʦʟʫʤʦʚʽ ʟʜʘʪʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʪʫʧʽʥʴ ʡʦʛʦ ʤʦʙʽʣʴʥʦʩʪʽ. 

ʇʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ. ʎʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʟʝʨʢʘʣ, ʤʽʪʦʢ ʥʘ ʧʽʜʣʦʟʽ ʫ ʚʠʛʣʷʜʽ 

ʩʣʽʜʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʛʨʫʧʦʚʠʭ ʟʘʥʷʪʴ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʥʘ ʥʘʦʯʥʦʤʫ ʧʨʠʢʣʘʜʽ 

ʧʦʢʘʟʘʪʠ ʧʦʤʠʣʢʠ ʘʙʦ ʧʨʘʚʠʣʴʥʠʡ ʚʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ. 

ʇʨʠʥʮʠʧ ʧʦʩʪʫʧʦʚʦʩʪʽ. ʇʨʠʥʮʠʧ ʧʦʩʪʫʧʦʚʦʩʪʽ ʤʘʻ ʥʘ ʫʚʘʟʽ ʧʽʜ ʩʦʙʦʶ 

ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʩʪʠʭ ʚʧʨʘʚ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ. ɼʘʥʠʡ ʧʝʨʝʭʽʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʩʣʷ 

ʦʩʚʦʻʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʧʦ ʩʢʣʘʜʥʦʩʪʽ ʚʧʨʘʚʠ. 

ɺ ʧʝʨʰʠʡ ʜʝʥʴ ʧʘʮʽʻʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʪʦʨʘ ʥʘʚʯʘʻʪʴʩʷ ʧʨʘʚʠʣʴʥʦ 

ʦʜʷʛʘʪʠ ʧʨʦʪʝʟ, ʟ ʜʨʫʛʦʛʦ ʜʥʷ ï ʫʪʨʠʤʫʚʘʪʠ ʨʽʚʥʦʚʘʛʫ, ʨʦʟʧʦʜʽʣʷʪʠ ʽ ʧʝʨʝʤʽʱʘʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʨʦʪʝʟʘ ʥʘ ʟʙʝʨʝʞʝʥʫ ʢʽʥʮʽʚʢʫ ʡ ʥʘʚʧʘʢʠ. ʇʽʩʣʷ ʦʧʘʥʫʚʘʥʥʷ 

ʥʘʚʠʯʢʠ ʩʪʦʷʥʥʷ ʧʦʯʠʥʘʶʪʴ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʰʘʛʫ ʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʙʨʫʩʘʭ, ʘ ʧʦ ʤʽʨʽ ʦʩʚʦʻʥʥʷ ʭʦʜʴʙʠ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʜʫʥʢʽʚ, 

ʤʠʣʠʮʴ, ʧʘʣʠʮʴ. 

ʉʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ, ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʦʙʤʝʞʫʶʪʴ ʨʫʭʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ ʡ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʷʢʽʩʥʦʤʫ 

ʦʩʚʦʻʥʥʶ ʭʦʜʴʙʠ ʥʘ ʧʨʦʪʝʟʽ ʟʘ ʨʘʭʫʥʦʢ ʨʷʜʫ ʬʘʢʪʦʨʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 
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ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, ʥʝʩʪʘʙʽʣʴʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, 

ʪʨʦʬʽʯʥʽ ʟʤʽʥʠ, ʧʦʨʫʰʝʥʥʷ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʚ ʢʫʢʩʽ ʽ ʟʙʝʨʝʞʝʥʽʡ 

ʥʠʞʥʽʡ ʢʽʥʮʽʚʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʽʩʪʶ ʥʘʚʯʘʥʥʷ ʭʦʜʴʙʽ ʥʘ ʧʨʦʪʝʟʽ ʻ 

ʢʦʥʪʨʦʣʴ ʟʘ ʙʫʜʴ-ʷʢʠʤʠ ʟʤʽʥʘʤʠ ʚ ʩʪʘʥʽ ʭʚʦʨʦʛʦ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʛʨʘʻ ʚʠʙʽʨ ʯʘʩʫ 

ʟʘʥʷʪʴ ʥʘ ʧʨʦʪʷʟʽ ʜʥʷ. ɿʘ ʜʘʥʠʤʠ ʨʷʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʡ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʭʦʜʴʙʠ ʥʘ ʧʨʦʪʝʟʽ ʻ 9-11 ʛʦʜʠʥ ʨʘʥʢʫ ʪʘ 16-18 ʛʦʜʠʥ ʚʝʯʦʨʘ. 

ɼʣʷ ʜʦʙʦʨʫ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʩʧʝʮʽʘʣʴʥʫ 

ʣʽʪʝʨʘʪʫʨʫ ʟ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʧʩʠʭʦʣʦʛʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ, ʤʝʜʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʽʟ ʫʨʘʞʝʥʥʷʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʟʦʢʨʝʤʘ 

ʘʤʧʫʪʘʮʽʷʤʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ: 1) ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ; 2) ʩʦʮʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ (ʦʧʠʪʫʚʘʥʥʷ, ʟʙʽʨ ʘʥʘʤʥʝʟʫ, ʝʢʩʧʝʨʪʥʝ 

ʦʮʽʥʶʚʘʥʥʷ); 3) ʧʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ,); 4) ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʛʦʥʽʦʤʝʪʨʽʷ; ʨʫʭʦʚʽ ʪʝʩʪʠ); 5) ʧʩʠʭʦʣʦʛʽʯʥʽ (ʪʝʩʪ ʷʢʦʩʪʽ ʞʠʪʪʷ (SF ï 36). 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʜʘʥʽ 

ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 14 ʭʚʦʨʠʭ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʥʘ ʂʠʾʚʩʴʢʦʤʫ 

ʂɽʇʆʇ ʫ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʤʫ ʮʝʥʪʨʽ ʫ 2020 ʨʦʮʽ. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʛʠʥʘʥʥʷ ʚ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʚ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʢʣʘʣʠ ʥʘ 15 ʜʝʥʴ ʚ ʂɻ ï x=91,6Á, ʚ ʆɻï x=93,3Á (S=1,4Á), (p<0,05) 

ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʛʠʥʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʟ ʥʦʨʤʦʶ 130Ü 

ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ʇʨʠʯʠʥʦʶ ʩʣʘʙʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʛʠʥʘʥʥʷ/ʨʦʟʛʠʥʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʜʦ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʘ ʪʫʛʦʨʫʭʣʠʚʽʩʪʴ ʚ ʩʫʛʣʦʙʽ, ʥʘʙʨʷʢ ʪʘ ʚʠʨʘʞʝʥʽ 

ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ, ʷʢʽ ʷʢ ʧʨʘʚʠʣʦ ʚʠʨʘʞʝʥʽ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ ʢʽʥʮʽʚʢʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʠʭ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʦʧʠʪʫʚʘʣʴʥʠʢ 

MOS SFï36. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ 2. 
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ʊʘʙʣʠʮʷ 1 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʛʠʥʘʥʥʷ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ 

 

ɻʨʫʧʘ 
ʉ
ʪ
ʘ
ʪ
ʠ
ʩ
ʪ
ʠ
ʯ
ʥ
ʠ
ʡ
 

ʧ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ

 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʛʠʥʘʥʥʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, 

ʛʨʘʜ. 

ʜʦ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ 

 

ʯʝʨʝʟ 15 

ʜʥʽʚ 

 

t-ʢʨʠʪʝʨʽʡ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʚʦʭ ʛʨʫʧ 

ʜʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʪʘ ʯʝʨʝʟ 15 ʜʥʽʚ 

 

ʂʦʥʪʨʦʣʴʥʘ, 

n=7 

x  82,6 Ñ0,5 91,6 Ñ0,5 9 Ñ0,5 

ʆʩʥʦʚʥʘ, 

n=7 
x  83,4 Ñ0,5 113,5 Ñ0,5 

30,1 Ñ0,5 

 

ʊʘʙʣʠʮʷ 2 

ʗʢʽʩʪʴ ʞʠʪʪʷ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ MOS SFï36, ʚʽʜʩʦʪʢʠ 

ʇʦʢʘʟʥʠʢʠ ɽʪʘʧʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ɼʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʇʽʩʣʷ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʆɻ (n=7) ʂɻ (n=7) ʆɻ (n=7) ʂɻ (n=7) 

ʌʽʟʠʯʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

(PF) 

31,3 Ñ 1,2 32 Ñ 1,7 45,2 Ñ 1,1 42 Ñ 0,5 

ʈʦʣʴʦʚʝ (ʬʽʟʠʯʥʝ) 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

(PR) 

37 Ñ 1,4 

 

 

36,4 Ñ 1,2 

 

34,6 Ñ 0,9 29 Ñ 1,3 

ɹʽʣʴ (BP) 62 Ñ 1,7 60 Ñ 1,3 74 Ñ 1,2 66,8 Ñ 1,6 

ɿʘʛʘʣʴʥʝ ʟʜʦʨʦʚôʷ 

(GH) 

58 Ñ 0,8 59,5 Ñ 0,5 

 

70,8 Ñ 0,4 63 Ñ 1,7 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

(Vitality)  

61 Ñ 0,9 

 

64 Ñ 1,2 

 

77 Ñ 1,1 69,5 Ñ 1,4 

ʉʦʮʽʘʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

(SF) 

71,1 Ñ 0,5 70 Ñ 0,7 85,5 Ñ 0,2 76,4 Ñ 0,4 

 

ɽʤʦʮʽʡʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

(RE) 

50 Ñ 1,2 

 

 

49,3 Ñ 1,7 

 

65 Ñ 1,1 60,6 Ñ 0,7 
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ʇʩʠʭʦʣʦʛʽʯʥʝ 

ʟʜʦʨʦʚôʷ (MH) 

66,7 Ñ 1,1 

 

67 Ñ 1,2 

 

77,2 Ñ 0,4 69 Ñ 0,5 

ʌʽʟʠʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʟʜʦʨʦʚôʷ 

31,4 Ñ 1,8 30,6 Ñ 1,7 45,2 Ñ 0,5 32,5 

ʇʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʟʜʦʨʦʚôʷ 

39,8 Ñ 1,6 38,6 Ñ 1,5 47,2 40,3 Ñ 0,5 

 

ɿ ʧʨʠʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ ʚʠʜʥʦ ʱʦ ʧʦʢʘʟʥʠʢ çʟʘʛʘʣʴʥʝ ʟʜʦʨʦʚôʷè (GH) ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʚʩʷ ʚ ʆɻ ʧʽʩʣʷ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʧʦʢʘʟʥʠʢ ʚ ʆɻ ʩʪʘʥʦʚʠʚ ï x= 58%, ʧʽʩʣʷ ʧʨʦʛʨʘʤʠ x= 70,8% ʪʘ ʚ ʂɻ ʜʦ 

ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ï x= 59,5% ʪʘ ʧʽʩʣʷ ï x= 63%. 

ʇʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʾ ʰʢʘʣʠ çʬʽʟʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚôʷè ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʚʩʷ ʫ ʆɻ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ï x= 45,2% ʜʦ ï x= 31,4%, ʫ 

ʧʘʮʽʻʥʪʽʚ ʂɻ ʟ ï x= 32,5% ʜʦ ï x= 30,6%. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʮʽʣʦʤʫ ʚ ʧʝʨʰʠʡ ʜʝʥʴ 

ʧʽʩʣʷ ʧʨʠʤʽʨʢʠ ʧʨʦʪʝʟʫ ʫ ʆɻ ʪʘ ʂɻ ʜʦ ʢʫʨʩʫ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

  

ʈʠʩ. 1 ʆʮʽʥʢʘ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʧʝʨʰʠʡ ʜʝʥʴ ʪʘ ʦʩʪʘʥʥʽʡ ʜʝʥʴ 

 

ɯʟ ʚʠʱʝ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʽʘʛʨʘʤ ʚʠʜʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʆɻ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʜʦʩʷʛʣʠ ʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ 

ʟʥʘʯʝʥʥʷ 90%, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʂɻ ʚ ʷʢʦʾ ʟʥʘʯʝʥʥʷ ʧʽʩʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʙʽʣʴʰʝ 75%. 

60,4 

61,5 

˴ͦͤͭͪͦ͡Έͤ͊ ͎ͪͯͨ͊ ˻͍ͫͤͦͤ͊  ͎ͪͯͨ͊ 

75,4 

90 

˴ͦͤͭͪͦ͡Έͤ͊ ͎ͪͯͨ͊ ˻͍ͫͤͦͤ͊ ͎ͪͯͨ͊ 
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ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʜʘʥʦ ʥʦʚʝ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʝ ʽʟ ʥʘʷʚʥʽʩʪʶ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʟʨʦʩʪʘʶʯʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ 

ʟ ʘʤʧʫʪʘʮʽʻʶ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʪʘ ʧʦʪʨʝʙʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʟ ʪʘʢʠʤʠ 

ʘʤʧʫʪʘʮʽʡʥʠʤʠ ʜʝʬʝʢʪʘʤʠ. 

1. ɿʨʦʩʪʘʶʯʝ ʩʫʩʧʽʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʦʩʽʙ ʟ ʘʤʧʫʪʘʮʽʡʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʜʠʢʪʫʻ ʚʠʤʦʛʫ ʟʚʝʨʥʝʥʥʷ 

ʫʚʘʛʠ ʥʘ ʮʶ ʧʨʦʙʣʝʤʘʪʠʢʫ. ɽʬʝʢʪʠʚʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʥʥʶ ʧʨʦʪʝʟʦʤ ʥʘ ʪʣʽ ʝʧʽʟʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʽʟʠʯʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʟ ʘʤʧʫʪʘʮʽʷʤʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʫʧʦʚʽʣʴʥʶʻ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʾʭ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʾ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, 

ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʥʘʫʢʦʚʦʾ ʪʘ 

ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʽʟ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʟ ʘʤʧʫʪʘʮʽʻʶ ʥʠʞʥʴʦʾ 

ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ. 

2. ʇʨʠ ʘʤʧʫʪʘʮʽʾ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʤʦʞʣʠʚʝ ʨʦʟʚʠʥʝʥʥʷ ʥʠʟʢʠ ʫʩʢʣʘʜʥʝʥʴ 

ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ (ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ, ʜʠʭʘʣʴʥʦʾ, ʥʝʨʚʦʚʦʾ), ʧʩʠʭʦʝʤʦʮʽʡʥʦʤʫ ʩʪʘʥʽ, ʷʢʽ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ 

ʟ ʪʘʢʠʤʠ ʘʤʧʫʪʘʮʽʡʥʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʟʫʤʦʚʣʶʶʪʴ ʧʦʪʨʝʙʫ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʟ ʘʤʧʫʪʘʮʽʡʥʠʤʠ 

ʢʫʢʩʘʤʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ 

ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʦʩʽʙ. 

3. ʇʨʦʮʝʩ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʟ ʘʤʧʫʪʘʮʽʻʶ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ 

ʨʽʚʥʽ ʩʪʦʧʠ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʫʨʘʭʫʚʘʥʥʷʤ ʷʢ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʭʦʜʴʙʠ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʧʽʜʩʪʘʚʽ ʦʙôʻʢʪʠʚʥʠʭ (ʙʘʨʦʧʦʜʦʤʝʪʨʽʾ, ʭʨʦʥʦʤʝʪʨʽʾ) ʪʘʢ ʽ 

ʩʫʙôʻʢʪʠʚʥʠʭ (ʤʘʥʫʘʣʴʥʦ-ʤôʷʟʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ) 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ, ʬʽʟʠʯʥʦʾ 
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ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʪʨʘʜʠʮʽʡʥʠʭ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ 

ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ (ʘʥʘʤʥʝʟʫ, ʩʦʤʘʪʦʩʢʦʧʽʾ, ʘʥʪʨʦʧʦʤʝʪʨʽʾ, ʛʦʥʽʦʤʝʪʨʽʾ). 

4. ʉʪʨʦʢʠ ʧʝʨʚʠʥʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʫ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʘʤʧʫʪʘʮʽʾ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʽʚʥʽ ʩʪʦʧʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʽ 

ʩʫʚʦʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʙʦ ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʩʪʘʥʫ ʢʫʢʩʠ, ʘ ʽ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʦʛʦ, ʚʽʜ ʩʪʘʥʫ ʢʨʦʚʦʦʙʽʛʫ ʚ ʟʙʝʨʝʞʝʥʽʡ ʢʽʥʮʽʚʮʽ, ʚʽʜ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʭʚʦʨʠʭ, ʷʢʽ 

ʧʦʩʣʘʙʣʝʥʽ ʧʝʨʝʙʽʛʦʤ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʫʧʫʪʥʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʜʽʘʙʝʪʫ. 

  



235 

ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ɽʂʆʅʆʄɯʏʅɸ ɼʆʉʊʋʇʅɯʉʊʔ ʇʈɽʇɸʈɸʊɯɺ ɺɸʈʌɸʈʀʅʋ ɼʃʗ 

ʅɸʉɽʃɽʅʅʗ ɿ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆʖ ʇɸʊʆʃʆɻɯɭʖ 

 

ɻʘʚʨʠʱʫʢ ʃʶʙʦʤʠʨ ʄʠʭʘʡʣʦʚʠʯ, 

ʘʩʠʩʪʝʥʪ 

ʇʝʯʝʥʶʢ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ, 

ʘʩʠʩʪʝʥʪ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʝʙʝʟʧʝʢʘ ʪʨʦʤʙʦʟʽʚ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʙʫʣʘ ʚʽʜʦʤʘ ʧʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʩʪʦʣʽʪʴ, ʘʣʝ ʣʠʰʝ ʩʝʨʝʜʠʥʠ 40-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʤʝʜʠʮʠʥʘ ʦʪʨʠʤʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʣʽʢʫʚʘʪʠ ʪʨʦʤʙʦʟʠ ʽ ʧʨʦʚʦʜʠʪʠ ʾʭ ʧʨʦʬʽʣʘʢʪʠʢʫ. ʋ 

1941 ʨʦʮʽ ʚ ʢʣʽʥʽʮʽ ʄʝʡʦ (ʉʐɸ) ʍ. ɹʘʪʪ ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ ʦʨʘʣʴʥʠʡ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪ ʢʫʤʘʨʠʥ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʛʦ ʟ ʚʝʥʦʟʥʠʤ ʪʨʦʤʙʦʟʦʤ. ʎʝʡ 

ʧʨʝʧʘʨʘʪ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʂ. ʇ. ʃʽʥʢʦʤ, ʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ɸ. ʂʚʽʢʦʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʤʝʪʦʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʟʘ ʜʽʻʶ ʧʨʝʧʘʨʘʪʫ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʦʾ ʣʶʜʠʥʠ. 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʣʷ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʪʨʦʤʙʦʟʠ ʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʭ ʧʨʠʯʠʥ ʽʥʚʘʣʽʜʥʦʩʪʽ ʽ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ʑʦʨʽʯʥʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ 

ʙʣʠʟʴʢʦ 25 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʻ ʞʝʨʪʚʘʤʠ ʪʨʦʤʙʦʟʫ [1]. 

ʌʘʨʤʘʢʦʣʦʛʘʤʠ ʩʪʚʦʨʝʥʦ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʦʨʘʣʴʥʠʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ-

ʘʥʪʠʚʽʪʘʤʽʥʽʚ ʂ ʟ ʰʠʨʦʢʦʛʦ ʧʝʨʝʣʽʢʫ ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʩʚʽʪʽ 

ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʭʽʜʥʽ ʤʦʥʦʢʫʤʘʨʠʥʫ - ʚʘʨʬʘʨʠʥ 

(Coumadin) ʽ ʘʮʝʥʦʢʫʤʘʨʦʣ (Sintrom, Nicoumadin, Sincumar). 

ʆʙôʻʢʪʦʤ ʥʘʰʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʣʠ ʧʨʝʧʘʨʘʪʠ ʚʘʨʬʘʨʠʥʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 
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ʇʨʦʙʣʝʤʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʠʡʦʤ ʷʢʠʭ ʜʣʷ ʧʘʮʽʻʥʪʘ 

ʥʝʦʙʭʽʜʥʠʡ ʱʦʜʝʥʥʦ, ʥʘʧʨʷʤʫ ʧʦʚôʷʟʘʥʘ ʟ ʷʢʽʩʪʶ ʾʭ ʞʠʪʪʷ. ɽʢʦʥʦʤʽʯʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʝʧʘʨʘʪʫ ï ʩʪʘʙʽʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʶ ʛʨʫʧʦʶ ʧʘʮʽʻʥʪʽʚ ʪʘʢʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʜʦʟʫʚʘʥʥʽ, ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʘʥʦʤ ʥʘ ʣʠʩʪʦʧʘʜ 2020-ʛʦ ʨʦʢʫ ʚ 

ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠ [2] ʟʘʨʝʻʩʪʨʦʚʘʥʦ 7 ʧʨʝʧʘʨʘʪʽʚ 

ʚʘʨʬʘʨʠʥʫ ʪʘ 1 ʩʫʙʩʪʘʥʮʽʶ. ɼʘʥʽ ʧʨʝʧʘʨʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ 4 ʚʠʨʦʙʥʠʢʠ: ɸʊ 

"ɻʨʽʥʜʝʢʩ" (ʃʘʪʚʽʷ), ʊʆɺ "ʌʘʨʤʘ ʉʪʘʨʪ" (ʋʢʨʘʾʥʘ), ʊʘʢʝʜʘ ʌʘʨʤʘ ʉʧ. ʟ ʦ. ʦ. 

(ʇʦʣʴʱʘ) ʪʘ ʆʨʽʦʥ ʂʦʨʧʦʨʝʡʰʥ (ʌʽʥʣʷʥʜʽʷ) (ʨʠʩ. 1). ʃʠʰʝ 2 ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʟ 

ʘʥʘʣʦʛʽʯʥʦʶ ʥʘʟʚʦʶ çɺʘʨʬʘʨʠʥ-ʌʉè ʪʘ ʚʽʜʤʽʥʥʽʩʪʶ ʫ ʜʦʟʫʚʘʥʥʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫʢʨʘʾʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ ʊʆɺ "ʌʘʨʤʘ ʉʪʘʨʪè. ʊʦʙʪʦ, ʤʝʥʰʝ 

ʪʨʝʪʠʥʠ ʨʠʥʢʫ (28,57%) ʥʘʣʝʞʠʪʴ ʚʽʪʯʠʟʥʷʥʠʤ ʚʠʨʦʙʥʠʢʘʤ. 

 

 

ʈʠʩʫʥʦʢ 1. ʈʦʟʧʦʜʽʣ ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ 

 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʘʨʪʦʩʪʽ 1 ʜʦʟʠ ʧʨʝʧʘʨʘʪʫ ʤʠ ʩʢʦʨʠʩʪʘʣʠʩʴ ʝʣʝʢʪʨʦʥʥʠʤ 

ʨʝʩʫʨʩʦʤ çɸʧʪʝʢʘ 911è [3], ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʮʽʥʠ ʚ ʛʨʠʚʥʷʭ ʟʘ ʫʧʘʢʦʚʢʫ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 

ʆʨʽʦʥ 

ʂʦʨʧʦʨʝʡʰʥ, 

ʌʽʥʣʷʥʜʽʷ 

28% 

ɸʊ "ɻʨʽʥʜʝʢʩ", 

ʃʘʪʚʽʷ 

29% 

ʊʆɺ "ʌʘʨʤʘ 

ʉʪʘʨʪ", ʋʢʨʘʾʥʘ 

29% 

ʊʘʢʝʜʘ ʌʘʨʤʘ 

ʉʧ. ʟ ʦ.ʦ., 

ʇʦʣʴʱʘ 

14% 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 1) ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʩʪʫʧʥʠʤʠ ʻ ʧʨʝʧʘʨʘʪʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʊʆɺ "ʌʘʨʤʘ 

ʉʪʘʨʪ" (ʚʽʜ 0,82 ʛʨʥ ʟʘ 1 ʜʦʟʫ ʧʨʝʧʘʨʘʪʫ). 

 

ʊʘʙʣʠʮʷ 1 

ɺʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ 1 ʜʦʟʠ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ 

ˉ 

ʟʘ/ʧ 

ʅʘʟʚʘ 

ʧʨʝʧʘʨʘʪʫ, 

ʚʠʨʦʙʥʠʢ ʪʘ 

ʢʨʘʾʥʘ 

ʃʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʪʘ 

ʬʘʩʫʚʘʥʥʷ 

ɺʤʽʩʪ ʜʽʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʡ 

ʪʘʙʣʝʪʮʽ 

ʎʽʥʘ, 

ʛʨʥ ʟ 

ʇɼɺ 

ɺʘʨʪʽʩʪʴ 1 

ʜʦʟʠ 

ʧʨʝʧʘʨʘʪʫ, 

ʛʨʥ ʟ ʇɼɺ 

ʇʨʝʧʘʨʘʪʠ ʟ ʚʤʽʩʪʦʤ ʚʘʨʬʘʨʠʥʫ 2,5 ʤʛ 

1. 

ɺɸʈʌɸʈʀʅ-ʌʉ, 

ʊʆɺ "ʌʘʨʤʘ 

ʉʪʘʨʪ", ʋʢʨʘʾʥʘ 

ʪʘʙʣʝʪʢʠ ʧʦ 2,5 ʤʛ, ʧʦ 10 

ʪʘʙʣʝʪʦʢ ʫ ʙʣʽʩʪʝʨʽ, ʧʦ 10 

ʙʣʽʩʪʝʨʽʚ ʫ ʧʘʯʮʽ ʟ ʢʘʨʪʦʥʫ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 
ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 

ʢʣʘʪʨʘʪʫ ʫ 

ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ 2,5 
ʤʛ ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 

82,00 0,82 

2. 

ɺɸʈʌɸʈʀʅ 

ʅɯʂʆʄɽɼ, 

ʊʘʢʝʜʘ ʌʘʨʤʘ ʉʧ. 
ʟ ʦ. ʦ., ʇʦʣʴʱʘ 

ʪʘʙʣʝʪʢʠ ʧʦ 2,5 ʤʛ, ʧʦ 100 

ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ; ʧʦ 1 

ʬʣʘʢʦʥʫ ʫ ʢʘʨʪʦʥʥʽʡ 

ʢʦʨʦʙʮʽ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 
ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 2,5 

ʤʛ 

120,00 1,20 

ʇʨʝʧʘʨʘʪʠ ʟ ʚʤʽʩʪʦʤ ʚʘʨʬʘʨʠʥʫ 3 ʤʛ 

3. 
ɺɸʈʌɸʈʀʅ-ʌʉ, 
ʊʆɺ "ʌʘʨʤʘ 

ʉʪʘʨʪ", ʋʢʨʘʾʥʘ 

ʪʘʙʣʝʪʢʠ ʧʦ 3 ʤʛ, ʧʦ 10 

ʪʘʙʣʝʪʦʢ ʫ ʙʣʽʩʪʝʨʽ, ʧʦ 10 

ʙʣʽʩʪʝʨʽʚ ʫ ʧʘʯʮʽ ʟ ʢʘʨʪʦʥʫ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 

ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 
ʢʣʘʪʨʘʪʫ ʫ 

ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ 3 

ʤʛ ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 

93,00 0,93 

4. 

ɺɸʈʌɸʈʀʅ 

ʆʈɯʆʅ, ʆʨʽʦʥ 
ʂʦʨʧʦʨʝʡʰʥ, 

ʌʽʥʣʷʥʜʽʷ 

ʪʘʙʣʝʪʢʠ ʧʦ 3 ʤʛ; 100 

ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ ʟ 

ʚʦʜʦʧʦʛʣʠʥʘʶʯʦʶ 

ʢʘʧʩʫʣʦʶ; ʧʦ 1 ʬʣʘʢʦʥʫ ʚ 

ʢʘʨʪʦʥʥʽʡ ʢʦʨʦʙʮʽ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 

ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 3 

ʤʛ 

190,30 1,90 

5. 

ɺɸʈʌɸʈʀʅ 
ʆʈɯʆʅ, ʆʨʽʦʥ 

ʂʦʨʧʦʨʝʡʰʥ, 

ʌʽʥʣʷʥʜʽʷ 

ʪʘʙʣʝʪʢʠ ʧʦ 3 ʤʛ; ʧʦ 30 

ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ ʟ 

ʚʦʜʦʧʦʛʣʠʥʘʶʯʦʶ 

ʢʘʧʩʫʣʦʶ; ʧʦ 1 ʬʣʘʢʦʥʫ ʚ 

ʢʘʨʪʦʥʥʽʡ ʢʦʨʦʙʮʽ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 

ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 3 
ʤʛ 

70,30 2,34 

ʇʨʝʧʘʨʘʪʠ ʟ ʚʤʽʩʪʦʤ ʚʘʨʬʘʨʠʥʫ 5 ʤʛ 

6. 

ɺɸʈʌɸʈʀʅ 
ʆʈɯʆʅ, 

ʆʨʽʦʥ 

ʂʦʨʧʦʨʝʡʰʥ, 
ʌʽʥʣʷʥʜʽʷ 

ʪʘʙʣʝʪʢʠ ʧʦ 5 ʤʛ; ʧʦ 100 
ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ ʟ 

ʚʦʜʦʧʦʛʣʠʥʘʶʯʦʶ 

ʢʘʧʩʫʣʦʶ; ʧʦ 1 ʬʣʘʢʦʥʫ ʚ 

ʢʘʨʪʦʥʥʽʡ ʢʦʨʦʙʮʽ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 

ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 5 

ʤʛ 

190,30 1,90 

7. 

ɺɸʈʌɸʈʀʅ 
ʆʈɯʆʅ, ʆʨʽʦʥ 

ʂʦʨʧʦʨʝʡʰʥ, 

ʌʽʥʣʷʥʜʽʷ 

ʪʘʙʣʝʪʢʠ ʧʦ 5 ʤʛ; ʧʦ 30 

ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ ʟ 

ʚʦʜʦʧʦʛʣʠʥʘʶʯʦʶ 

ʢʘʧʩʫʣʦʶ; ʧʦ 1 ʬʣʘʢʦʥʫ ʚ 

ʢʘʨʪʦʥʥʽʡ ʢʦʨʦʙʮʽ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 

ʚʘʨʬʘʨʠʥʫ ʥʘʪʨʽʶ 5 
ʤʛ 

76,60 2,55 

8. 
ɺɸʈʌɸʈɽʂʉ, 
ɸʊ "ɻʨʽʥʜʝʢʩ", 

ʃʘʪʚʽʷ 

ʪʘʙʣʝʪʢʠ ʧʦ 5 ʤʛ ʧʦ 30 

ʪʘʙʣʝʪʦʢ ʫ ʢʦʥʪʝʡʥʝʨʽ, ʧʦ 

1 ʢʦʥʪʝʡʥʝʨʫ ʚ ʧʘʯʮʽ ʟ 

ʢʘʨʪʦʥʫ 

1 ʪʘʙʣʝʪʢʘ ʤʽʩʪʠʪʴ 5 
ʤʛ ʥʘʪʨʽʶ 

ʚʘʨʬʘʨʠʥʘʪʫ 

79,10 2,64 
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ɺʘʨʪʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʤʽʩʪʫ ʚʘʨʬʘʨʠʥʫ ʚ 1 ʪʘʙʣʝʪʮʽ. ʅʘ 

ʨʠʥʢʫ ʧʨʠʩʫʪʥʽ 3 ʪʠʧʠ ʜʦʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ: 2,5, 3 ʪʘ 5 ʤʛ ʚ 1 

ʪʘʙʣʝʪʮʽ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʘʨʪʦʩʪʽ 1 ʜʦʟʠ ʃɿ ʜʣʷ ʜʦʟʫʚʘʥʥʷ ʫ 3 ʤʛ (ʨʠʩ. 2) ʤʠ 

ʚʠʷʚʠʣʠ, ʱʦ ʫʧʘʢʦʚʢʠ ʟ ʤʝʥʰʠʤ ʬʘʩʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʨʦʙʥʠʢʘ ʙʫʜʫʪʴ 

ʜʦʨʦʞʯʠʤʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʩʦʙʽʚʘʨʪʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. 

1 ʪʘʙʣʝʪʢʘ ʧʨʝʧʘʨʘʪʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʢʦʰʪʫʻ 0,93 ʛʨʥ, ʘ ʪʘʙʣʝʪʢʠ 

ʚʠʨʦʙʥʠʢʘ ʆʨʽʦʥ ʂʦʨʧʦʨʝʡʰʥ (ʌʽʥʣʷʥʜʽʷ) ʢʦʰʪʫʶʪʴ 1,90 ʪʘ 2,34 ʛʨʥ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʧʘʢʦʚʢʠ. ɺʘʨʪʽʩʪʴ ʃɿ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʱʘ ʙʽʣʴʰ ʷʢ 

ʚʜʚʽʯʽ. 

 

 

ʈʠʩʫʥʦʢ 2. ʇʦʨʽʚʥʷʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ ʟ ʜʦʟʫʚʘʥʥʷʤ 3 ʤʛ 

ʥʘ 1 ʪʘʙʣʝʪʢʫ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʜʦʚʦʣʽ ʩʢʨʫʪʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʽ ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʾʾ ʞʠʪʝʣʽʚ ʻ ʜʫʞʝ 

ʥʠʟʴʢʦʶ. ɺʠʟʥʘʯʠʚʰʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʤʠ ʜʦʩʣʽʜʠʣʠ, ʱʦ ʚʘʨʪʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʠʞʯʦʶ, ʪʦʤʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʦʥʠ ʻ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʃʠʰʝ 28,57% ʧʨʝʧʘʨʘʪʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʊʆɺ "ʌʘʨʤʘ ʉʪʘʨʪ", ʘ ʚʩʽ ʽʥʰʽ 

ʧʨʝʧʘʨʘʪʠ ʻ ʽʤʧʦʨʪʥʠʤʠ. 

0,93 

1,9 

2,34 

0

0,5

1

1,5

2

2,5

ɺɸʈʌɸʈʀʅ-ʌʉ, ʊʆɺ "ʌʘʨʤʘ 
ʉʪʘʨʪ", ʋʢʨʘʾʥʘ, ʪʘʙʣʝʪʢʠ ʧʦ 3 ʤʛ, ʧʦ 
10 ʪʘʙʣʝʪʦʢ ʫ ʙʣʽʩʪʝʨʽ, ʧʦ 10 ʙʣʽʩʪʝʨʽʚ 

ʫ ʧʘʯʮʽ ʟ ʢʘʨʪʦʥʫ 

ɺɸʈʌɸʈʀʅ ʆʈɯʆʅ, ʆʨʽʦʥ 
ʂʦʨʧʦʨʝʡʰʥ, ʌʽʥʣʷʥʜʽʷ, ʪʘʙʣʝʪʢʠ ʧʦ 
3 ʤʛ, ʧʦ 10 ʪʘʙʣʝʪʦʢ ʫ ʙʣʽʩʪʝʨʽ, ʧʦ 10 

ʙʣʽʩʪʝʨʽʚ ʫ ʧʘʯʮʽ ʟ ʢʘʨʪʦʥʫ 

ɺɸʈʌɸʈʀʅ ʆʈɯʆʅ, ʆʨʽʦʥ 
ʂʦʨʧʦʨʝʡʰʥ, ʌʽʥʣʷʥʜʽʷ, ʪʘʙʣʝʪʢʠ ʧʦ 
3 ʤʛ; ʧʦ 30 ʪʘʙʣʝʪʦʢ ʫ ʬʣʘʢʦʥʽ ʟ 
ʚʦʜʦʧʦʛʣʠʥʘʶʯʦʶ ʢʘʧʩʫʣʦʶ; ʧʦ 1 
ʬʣʘʢʦʥʫ ʚ ʢʘʨʪʦʥʥʽʡ ʢʦʨʦʙʮʽ 
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ɼʦʮʽʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʧʨʝʧʘʨʘʪʽʚ ʚʘʨʬʘʨʠʥʫ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ 

ʫ ʜʦʟʫʚʘʥʥʷʭ 2,5, 3 ʪʘ 5 ʤʛ ʪʘ ʫʧʘʢʦʚʢʘʭ ʧʦ 100 ʪʘʙʣʝʪʦʢ, ʪʘʢ ʷʢ ʪʘʢʽ ʫʧʘʢʦʚʢʠ 

ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤʠ. 

 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ 

1. ʃʝʯʝʥʠʝ ʦʨʘʣʴʥʳʤʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʄ.: ɻʆʋ ɺʇʆ çʄɻʄʉʋ ʈʆʉɿɼʈɸɺɸè, ʄ.ɻʆʋɺʇʆ çʄʄɸ ʠʤ. ʀ. ʄ. 

ʉʝʯʝʥʦʚʘè, 2007. - 45 ʩ. 

2. "ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠ". ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlist?opendocument 

3. ɽʣʝʢʪʨʦʥʥʠʡ ʩʝʨʚʽʩ çɸʧʪʝʢʘ 911è. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://apteka911.com.ua/ 

  

http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlist?opendocument
https://apteka911.com.ua/
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ʆɻʃʗɼ ʌɯʊʆʊɽʈɸʇɽɺʊʀʏʅʀʍ ɿɸʉʆɹɯɺ ɼʃʗ ʃɯʂʋɺɸʅʅʗ ʈɸʅ ɯ 

ɺʀʈɸɿʂʆɺʀʍ ʋʈɸɾɽʅʔ ʐʂɯʈʀ 

 

ɭʤʝʮʴ ʄ. ʆ. 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʛʥʦʟʽʾ 

ɺʣʘʜʠʤʠʨʦʚʘ ɯ. ʄ. 

ʜ. ʬ. ʥ., ʧʨʦʬ. ʢʘʬ. ʬʘʨʤʘʢʦʛʥʦʟʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ ʤʘʶʪʴ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʣʶʜʝʡ. 

ʇʨʠʯʠʥʦʶ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʧʘʪʦʣʦʛʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʘʛʝʥʪʠ: ʙʘʢʪʝʨʽʾ, 

ʛʨʠʙʢʠ, ʽʥʬʝʢʮʽʾ, ʧʘʨʘʟʠʪʠ ʪʦʱʦ. ʐʢʽʨʘ ʤʘʻ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʮʠʭ ʘʛʝʥʪʽʚ ʚ ʾʾ ʛʣʠʙʠʥʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʨʛʘʥʽʟʤ 

ʚ ʮʽʣʦʤʫ. ʇʨʦʪʝ, ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʨʘʥʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ, ʮʽʣʽʩʥʽʩʪʴ ʰʢʽʨʥʦʛʦ 

ʧʦʢʨʠʚʫ ʧʦʨʫʰʫʻʪʴʩʷ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʷʚʫ ʚʭʽʜʥʠʭ ʚʦʨʽʪ ʜʣʷ ʧʘʪʦʛʝʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʐʢʽʨʥʽ ʧʘʪʦʣʦʛʽʾ, ʚʠʢʣʠʢʘʥʽ ʽʥʬʝʢʮʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʦʪʫ ʩʝʨʝʜ ʫʩʽʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʉʘʤʝ ʪʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʛʦʶʚʘʥʥʷ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʻ ʦʜʥʠʤ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʴʦʛʦʜʥʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʚʯʝʥʥʷ ʥʘʷʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ ʨʦʩʣʠʥʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʨʝʧʘʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿ ʤʝʪʦʶ ʚʪʽʣʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʨʫʢʦʚʘʥʽ ʪʘ ɯʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ ʤʝʜʠʯʥʦʛʦ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʪʘ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʟ ʪʝʤʘʪʠʢʠ ʪʝʨʘʧʽʾ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʫʰʢʦʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʘʥʘʣʽʟʫ ʢʦʤʧʣʝʢʩʥʠʭ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʬʽʪʦʟʘʩʦʙʽʚ ʫ ʙʘʟʽ  ʜʘʥʠʭ ɸʊʉ-ʢʣʘʩʠʬʽʢʘʮʽʾ ʂʦʤʧʝʥʜʽʫʤʫ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʜʽʣ çʟʘʩʦʙʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʛʦʻʥʥʶ (ʨʫʙʮʶʚʘʥʥʶ) ʨʘʥè 
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ʤʽʩʪʠʪʴ 56 ʧʨʝʧʘʨʘʪʽʚ, ʩʝʨʝʜ ʥʠʭ 37,5% (21 ʧʨʝʧʘʨʘʪ) ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɰʭ ʩʢʣʘʜ ʥʘʡʯʘʩʪʽʰʝ ʤʽʩʪʠʚ ʝʢʩʪʨʘʢʪ ʥʘʛʽʜʦʢ ʣʽʢʘʨʩʴʢʠʭ (Calendula officinalis 

L.). ɿ ʩʠʨʦʚʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘʩʪʦʡʢʠ (9 ʧʨʝʧʘʨʘʪʽʚ) ʪʘ ʤʘʟʽ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʠʪʴ ʥʘʩʪʦʡʢʘ ʢʘʣʝʥʜʫʣʠ (5 ʧʨʝʧʘʨʘʪʽʚ). 

ɺ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʦʧʠʩʘʥʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʛʨʫʧ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʚʽʪʦʢ ʥʘʛʽʜʦʢ. ɿʦʢʨʝʤʘ ʪʝʨʧʝʥʦʾʜʠ: ʝʨʠʪʨʦʜʽʦʣ, 

ʢʘʣʝʥʜʫʣʦʟʠʜ, ʢʘʣʝʥʜʫʣʦʛʣʽʢʦʟʠʜʠ ɸ,ɺ; ʬʣʘʚʦʥʦʾʜʠ: ʢʚʝʨʮʠʪʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ, 

ʽʟʦʢʚʝʨʮʠʪʠʥ, ʨʫʪʠʥ, ʢʘʣʝʥʜʦʬʣʘʚʦʟʠʜ, ʽʟʦʨʘʤʥʝʪʠʥ-3-O-b-D ʛʣʽʢʦʟʠʜ; 

ʢʫʤʘʨʠʥʠ ʝʩʢʫʣʝʪʠʥ, ʩʢʦʧʦʣʝʪʠʥ, ʫʤʙʝʣʽʬʝʨʦʥ, ʘ ʪʘʢʦʞ ʝʬʽʨʥʽ ʦʣʽʾ ʜʦ ʩʢʣʘʜʫ 

ʷʢʠʭ ʚʭʦʜʷʪʴ ʢʫʙʝʥʦʣ, Ŭ-ʢʘʜʠʥʦʣ, ʩʘʙʽʥʝʥ, ʣʠʤʦʥʝʥ, Ŭ-ʧʽʥʝʥ, ʨ-ʮʠʤʝʥ, ʥʦʥʘʥʘʣʴ, 

ʢʘʨʚʘʢʨʦʣ, ʛʝʨʘʥʽʦʣ, ʥʝʨʦʣʽʜʦʣ ʪʘ ʽʥ. ʈʝʧʘʨʘʪʠʚʥʘ ʜʽʷ ʢʘʣʝʥʜʫʣʠ ʟʫʤʦʚʣʝʥʘ ʾʾ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʟʘʚʜʷʢʠ 

ʘʢʪʠʚʽʟʘʮʽʾ ʘʥʛʽʦʛʝʥʝʟʫ, ʝʧʽʪʝʣʽʟʘʮʽʾ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ ʢʦʣʘʛʝʥʫ, ʥʫʢʣʝʦ- ʪʘ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʶʪʴ ʨʫʪʠʥ, ʢʘʣʝʥʜʦʬʣʘʚʦʟʠʜ, 

ʝʩʢʫʣʝʪʠʥ, ʣʠʤʦʥʝʥ; ʧʦʜʘʚʣʷʶʪʴ ʨʽʩʪ ʙʘʢʪʝʨʽʡ ï ʧʣʘʩʪʦʭʽʥʦʥ, ʫʤʙʝʣʽʬʝʨʦʥ, 

ʥʦʥʘʥʘʣʴ; ʪʘʫ-ʤʫʨʦʣʦʣ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʛʨʠʙʢʽʚ. 

ʗʢ ʨʝʧʘʨʘʪʠʚʥʠʡ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʚʠʨʘʟʦʢ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʦʡʢʘ ʞʠʚʦʢʦʩʪʫ (Symphytum offʽcʽnale L.) ʷʢ ʤʦʥʦ 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʧʨʝʧʘʨʘʪ ʟ ʮʽʻʾ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʤʘʟʽ ʞʠʚʦʢʦʩʪʫ ʟ ʪʦʢʦʬʝʨʦʣʦʤ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʦʩʥʦʚʥʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʝʢʩʪʨʘʢʪʫ ʞʠʚʦʢʦʩʪʫ ʻ ʘʣʘʥʪʦʾʥ, ʨʦʟʤʘʨʠʥʦʚʘ ʢʠʩʣʦʪʘ, ʝʧʽʢʘʭʝʪʠʥ, 

ʝʣʘʛʦʚʘ ʢʠʩʣʦʪʘ, ʣʘʟʽʦʢʘʨʧʽʥ ʪʘ ʽʥ. ʈʝʛʝʥʝʨʫʶʯʘ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʠʪʘʤʘʥʥʘ 

ʘʣʘʥʪʦʾʥʫ. ʎʷ ʭʽʤʽʯʥʘ ʩʧʦʣʫʢʘ ʩʪʠʤʫʣʶʻ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʪʢʘʥʠʥ, ʯʠʤ 

ʘʢʪʠʚʽʟʫʻ ʧʨʦʮʝʩ ʝʧʽʪʝʣʽʟʘʮʽʾ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ. ɼʦʜʘʪʢʦʚʦ ʘʣʘʥʪʦʾʥ 

ʟʙʽʣʴʰʫʻ ʚʤʽʩʪ ʚʦʜʠ ʚ ʝʢʩʪʨʘ ʮʝʣʶʣʷʨʥʦʤʫ ʤʘʪʨʠʢʩʽ, ʯʠʤ ʧʦʢʨʘʱʫʻ 

ʜʝʩʢʚʘʤʘʮʽʶ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʰʢʽʨʠ. ʎʝ ʧʦʢʨʘʱʫʻ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʪʘʥʥʴʦʾ. 

ʈʦʟʤʘʨʠʥʦʚʘ ʝʬʽʨʥʘ ʦʣʽʷ, ʱʦ ʪʘʢʦʞ ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʝʢʩʪʨʘʢʪʫ Symphytum 

offʽcʽnale, ʤʘʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɿ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʨʦʩʣʠʥʥʠʡ 

ʟʘʩʽʙ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʥʘʩʪʦʡʢʠ ʩʦʬʦʨʠ, ʧʝʨʩʪʘʯʫ, ʜʝʨʝʚʽʶ, ʧʨʦʧʦʣʽʩʫ, ʘ 
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ʪʘʢʦʞ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʢʚʽʪʦʢ ʥʘʛʽʜʦʢ. ʉʦʬʦʨʘ ʷʧʦʥʩʴʢʘ (Styphnolobium 

japonicum) ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ: ʬʣʘʚʦʥʦʾʜʠ, ʽʟʦʬʣʘʚʦʥʦʾʜʠ, 

ʪʨʠʪʝʨʧʝʥʦʾʜʠ, ʘʣʢʘʣʦʾʜʠ, ʤʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ. ʉʝʨʝʜ ʚʝʣʠʢʦʛʦ 

ʩʧʝʢʪʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʨʫʪʠʥ. ʎʷ ʨʝʯʦʚʠʥʘ ʧʨʦʷʚʣʷʻ 

ʈ-ʚʽʪʘʤʽʥʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʪʽʣʶʶʪʴʩʷ ʡʦʛʦ ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʶʯʘ ʪʘ 

ʨʝʧʘʨʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪʽ. ʂʚʝʨʮʝʪʠʥ, ʷʢ ʢʦʤʧʦʥʝʥʪ ʝʢʩʪʨʘʢʪʫ ʩʦʬʦʨʠ ʷʧʦʥʩʴʢʦʾ, 

ʚʦʣʦʜʽʻ ʨʝʧʘʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʆʜʥʠʤ ʽʟ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʪʘ ʚʠʨʘʟʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʟʘʩʽʙ ʦʙʣʽʧʠʭʦʚʦʾ ʦʣʽʾ ʟ ʭʣʦʨʘʤʬʝʥʽʢʦʣʦʤ, ʙʝʥʟʦʢʘʾʥʦʤ ʪʘ ʙʦʨʥʦʶ 

ʢʠʩʣʦʪʦʶ. ʆʙʣʽʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘ (Hippophae rhamnoides) ʻ ʜʞʝʨʝʣʦʤ 

ʙʘʛʘʪʴʦʭ ʨʝʯʦʚʠʥ: ʚʽʪʘʤʽʥʠ (ɸ, ɺ, ʉ, ɽ, ʂ, ʈ), ʬʣʘʚʦʥʦʾʜʠ, ʣʽʢʦʧʽʥ, ʢʘʨʦʪʠʥʦʾʜʠ, 

ʬʽʪʦʩʪʝʨʦʣʠ. ʈʝʧʘʨʘʪʠʚʥʽ ʝʬʝʢʪʠ ʦʙʣʽʧʠʭʠ ʦʙʫʤʦʚʣʝʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʢʘʨʦʪʠʥʦʾʜʽʚ ʪʘ ʣʽʢʦʧʽʥʫ. 

ʅʘʩʪʦʡʢʘ ʰʘʚʣʽʾ (Salvia officinalis) ʻ ʦʜʥʠʤ ʟ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʠ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʰʘʚʣʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʘʣʢʘʣʦʾʜʘʤʠ, ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʛʣʽʢʦʟʠʜʥʠʤʠ ʧʦʭʽʜʥʠʤʠ (ʢʘʨʜʽʦʛʣʽʢʦʟʠʜʠ, 

ʩʘʧʦʥʽʥʠ), ʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ (ʢʫʤʘʨʠʥʠ, ʬʣʘʚʦʥʦʾʜʠ, ʪʘʥʽʥʠ), ʩʪʝʨʦʾʜʠ, 

ʪʝʨʧʝʥʠ, ʪʝʨʧʝʥʦʾʜʠ. ʉʝʨʝʜ ʥʠʭ, ʬʣʘʚʦʥʦʾʜʠ ʪʘ ʬʝʥʦʣʠ ʻ ʦʜʥʠʤʠ ʟ ʬʘʢʪʦʨʽʚ 

ʨʝʛʝʥʝʨʫʶʯʦʾ ʜʽʾ ʰʘʚʣʽʾ, ʟʘʚʜʷʢʠ ʾʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ, ʚôʷʞʫʯʠʤ ʪʘ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

ʄʘʩʣʷʥʠʡ ʝʢʩʪʨʘʢʪ ʟ ʤôʷʢʦʪʽ ʧʣʦʜʽʚ ʰʠʧʰʠʥʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʐʠʧʰʠʥʘ (Rosa 

canina) ʻ ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʛʨʫʧ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ: ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ 

ʢʠʩʣʦʪʠ (ʣʽʥʦʣʝʚʘ, ʣʽʥʦʣʝʥʦʚʘ, ʦʣʝʾʥʦʚʘ), ʥʘʩʠʯʝʥʽ ʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ ʉ, ɸ, ɽ, 

ʢʘʨʦʪʠʥʦʾʜʠ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʧʝʢʪʠʥʠ. ʆʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ 

ʨʝʧʘʨʘʪʠʚʥʠʭ ʘʛʝʥʪʽʚ ʰʠʧʰʠʥʦʚʦʾ ʦʣʽʾ ʻ ʨʝʪʠʥʦʣ. ʎʝʡ ʚʽʪʘʤʽʥ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʩʪʠʤʫʣʶʚʘʪʠ ʝʧʽʪʝʣʽʟʘʮʽʶ ʪʢʘʥʠʥ, ʧʨʦʮʝʩ ʘʥʛʽʦʛʝʥʝʟʫ, ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ. ʇʽʜ 

ʚʧʣʠʚʦʤ ʨʝʪʠʥʦʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʽʚʝʥʴ ʜʝʧʦʥʦʚʘʥʦʛʦ ʚ ʜʝʨʤʽ ʢʦʣʘʛʝʥʫ. ʂʨʽʤ 

ʪʦʛʦ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ ʟʛʫʙʥʦ ʜʽʶʪʴ ʥʘ ʙʘʢʪʝʨʽʘʣʴʥʫ ʤʽʢʨʦʬʣʦʨʫ, ʘ ʚʽʪʘʤʽʥʠ 

ʉ, ɸ ʚʽʜʦʤʽ ʩʚʦʾʤʠ ʩʠʣʴʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
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ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʦʤʝʥʢʣʘʪʫʨʘ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʬʽʪʦʟʘʩʦʙʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʠ, ʻ ʜʦʚʦʣʽ 

ʦʙʤʝʞʝʥʦʶ. ɺʦʜʥʦʯʘʩ ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʻ ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʘʛʦʻʥʥʷ ʨʘʥ ʪʘ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʾʭ 

ʽʥʬʽʢʫʚʘʥʴ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ 

ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʜʣʷ ʪʝʨʘʧʽʾ ʨʘʥʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʨʠ. 
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ɺʀɺʏɽʅʅʗ ʊɽʈʄɯʅɯɺ ɿɹɽʈɯɻɸʅʅʗ ʄɽʃʆʂʉʀʂɸʄʋ ʊɸ 

ʇɯʈʆʂʉʀʂɸʄʋ ʋ ɹɯʆʃʆɻɯʏʅʆʄʋ ʄɸʊɽʈɯɸʃɯ 

 

ʇʦʛʦʩʷʥ ʆʣʝʥʘ ɻʨʠʛʦʨʚ̔ʥʘ, 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ 

ʇʦʣʫʷʥ ʉʚʽʪʣʘʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʩʪʘʣʠ ʧʨʠʯʠʥʦʶ ʦʪʨʫʻʥʴ, 

ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʧʨʠ ʛʥʠʪʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʧʽʜʜʘʶʪʴʩʷ ʨʽʟʥʠʤ ʭʽʤʽʯʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ. ʐʚʠʜʢʽʩʪʴ ʾʭ ʨʦʟʧʘʜʫ ʟʫʤʦʚʣʝʥʘ 

ʷʢ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʘʤʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʘʤʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʫʤʦʚʘʤʠ ʛʥʠʪʪʷ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʩʪʘʻ 

ʥʝʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʫ ʟʘʛʥʠʣʦʤʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

ʪʘ ʛʥʠʪʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʭʽʤʽʢʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʄʝʣʦʢʩʠʢʘʤ ʪʘ ʧʽʨʦʢʩʠʢʘʤ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʥʝʩʪʝʨʦʾʜʥʠʭ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽ ʻ ʩʝʣʝʢʪʠʚʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʬʝʨʤʝʥʪʫ ʎʆɻ-2 

(ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ) ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʯʥʠʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʣʦʢʩʠʢʘʤ ʪʘ ʧʽʨʦʢʩʠʢʘʤ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʻ ʧʨʠʯʠʥʦʶ ʨʽʟʥʠʭ 

ʽʥʪʦʢʩʠʢʘʮʽʡ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʽ ʧʨʦ ʟʙʝʨʝʞʝʥʥʷ 

ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ ʧʽʨʦʢʩʠʢʘʤʫ ʚʽʜʩʫʪʥʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʠ ʧʦʩʪʘʚʠʣʠ ʟʘʚʜʘʥʥʷ 

ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʩʪʫʧʝʥʷ ʟʘʛʥʠʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʚ 

ʥʴʦʤʫ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʯʽʥʢʫ, ʜʦ ʷʢʦʾ 

ʜʦʜʘʚʘʣʠ ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʠ ʽ ʟʙʝʨʽʛʘʣʠ ʧʨʠ 5
0 
ʉ. ʇʨʦʙʠ ʙʽʦʣʦʛʽʯʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʦ 20 ʛ ʧʦʜʨʽʙʥʝʥʦʾ ʧʝʯʽʥʢʠ ʚʥʦʩʠʣʠ ʧʦ 5 

ʤʛ ʢʦʞʥʦʛʦ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʤʝʪʘʥʦʣʴʥʦʛʦ ʨʦʟʯʠʥʫ, 

ʧʨʦʙʠ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʥʘ 10, 30, 50, 70, 90 ʽ 100 ʜʥʽʚ. 

ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʢʦʥʪʨʦʣʴʥʽ ʜʦʩʣʽʜʠ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʤʠʥʘʚ ʚʢʘʟʘʥʠʡ 

ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʦʚʦʜʠʣʠ ʚʠʜʽʣʝʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ  ʽ ʧʽʨʦʢʩʠʢʘʤʫ 

ʨʦʟʨʦʙʣʝʥʠʤ ʥʘʤʠ ʤʝʪʦʜʦʤ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʚ ʚ ʥʘʩʪʦʶʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʨʦʙ ʧʝʯʽʥʢʠ ʟ ʩʫʤʽʰʰʶ 30% ʢʠʩʣʦʪʘ ʘʮʝʪʘʪʥʘ-ʘʮʝʪʦʥʽʪʨʠʣ (30:10), 

ʢʦʥʪʨʦʣʶʶʯʠ ʨʅ ʩʫʤʽʰʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʽ, ʫ ʚʠʧʘʜʢʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʦʚʦʜʠʣʠ ʜʦ ʟʥʘʯʝʥʥʷ 2-3 ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ 

ʘʮʝʪʘʪʥʦʾ. ʅʘʩʪʦʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʽʟʦʣʶʶʯʦʶ ʨʽʜʠʥʦʶ 

ʧʨʦʚʦʜʠʣʠ 3 ʨʘʟʠ. ʂʠʩʣʽ ʝʢʩʪʨʘʢʪʠ ʦʙôʻʜʥʫʚʘʣʠ ʽ ʚʥʦʩʠʣʠ ʢʨʠʩʪʘʣʽʯʥʠʡ ʘʤʦʥʽʡ 

ʩʫʣʴʬʘʪ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 25% ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʦʣʽʪʫ. ʉʫʤʽʰ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ 

ʟʘʣʠʰʘʣʠ ʥʘ 10 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʩʘʜʫ, 

ʱʦ ʚʠʧʘʚ ʚʽʜ ʜʦʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʣʽʪʫ. ʈʦʟʯʠʥʠ ʟ ʮʝʥʪʨʠʬʫʞʥʠʭ ʩʪʘʢʘʥʽʚ 

ʟʣʠʚʘʣʠ, ʘ ʦʩʘʜ, ʱʦ ʟʘʣʠʰʠʚʩʷ, ʟʣʠʚʘʣʠ ʩʫʤʽʰʰʶ ʽʟʦʣʶʶʯʦʾ ʨʽʜʠʥʠ, 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ 15 ʭʚʠʣʠʥ., ʧʽʩʣʷ ʯʦʛʦ ʟʥʦʚʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ. 

ʎʝʥʪʨʠʬʫʛʘʪʠ ʦʙôʻʜʥʫʚʘʣʠ ʽ ʧʨʦʚʦʜʠʣʠ ʝʢʩʪʨʘʢʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ 

ʭʣʦʨʦʬʦʨʤʦʤ. ɼʣʷ ʮʴʦʛʦ ʢʠʩʣʫ ʚʠʪʷʞʢʫ ʧʦʤʽʱʘʣʠ ʚ ʜʽʣʠʣʴʥʫ ʣʽʡʢʫ, 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʅ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʜʦ ʚʠʪʷʞʢʠ ʜʦʜʘʚʘʣʠ 30% ʨʦʟʯʠʥ ʢʠʩʣʦʪʠ ʘʮʝʪʘʪʥʦʾ ʜʦ ʨʅ 2-3 ʽ ʪʨʠʯʽ 

ʝʢʩʪʨʘʛʫʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʧʦʨʮʽʷʤʠ ʧʦ 15 ʤʣ. ʍʣʦʨʦʬʦʨʤʥʽ ʚʠʪʷʞʢʠ 

ʦʙôʻʜʥʫʚʘʣʠ ʪʘ ʚʠʧʘʨʦʚʫʚʘʣʠ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ ʚ ʨʦʪʘʮʽʡʥʦʤʫ 

ʚʠʧʘʨʦʚʫʚʘʯʽ ʧʨʠ 40
0 
ʉ. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʨʦʟʯʠʥʷʣʠ ʚ 10 ʤʣ ʭʣʦʨʦʬʦʨʤʫ ʽ ʮʝʡ 

ʭʣʦʨʦʬʦʨʤʥʠʡ ʨʦʟʯʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ ʧʽʨʦʢʩʠʢʘʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ 

ʧʽʨʦʢʩʠʢʘʤʫ ʫ ʚʠʪʷʞʢʘʭ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽʾ. ɺ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʨʝʘʢʮʽʷ 

ʫʪʚʦʨʝʥʥʷ ʽʦʥʥʠʭ ʘʩʦʮʽʘʪʽʚ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʘ ʤʝʪʠʣʝʥʦʚʠʤ 

ʩʠʥʽʤ, ʷʢʽ ʧʨʠ ʨʅ 8 ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʭʣʦʨʦʬʦʨʤʦʤ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 
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ʟʥʘʯʝʥʥʷ ʨʅ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʥʽʚʝʨʩʘʣʴʥʫ ʙʫʬʝʨʥʫ ʩʫʤʽʰ. ʆʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ʦʜʝʨʞʘʥʠʭ ʭʣʦʨʦʬʦʨʤʥʠʭ ʨʦʟʯʠʥʽʚ ʚʠʤʽʨʶʚʘʣʠ ʥʘ 

ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ ʌɽʂ ʂʌʂ-2ʄʇ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 1 

ʊʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʤʝʣʦʢʩʠʢʘʤʫ ʪʘ ʧʽʨʦʢʩʠʢʘʤʫ ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʇʨʝʧʘʨʘʪ ɺʥʝʩʝʥʦ 

ʧʨʝʧʘʨʘʪʫ, ʤʢʛ 

ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ,     

ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ 

ɺʠʜʽʣʝʥʦ 

ʧʨʝʧʘʨʘʪʫ, % 

 

 

ʄʝʣʦʢʩʠʢʘʤ 

 

 

5000 

10 

30 

50 

70 

90 

100 

54,6 

42,4 

26,7 

14,7 

8,6 

- 

 

 

ʇʽʨʦʢʩʠʢʘʤ 

 

 

5000 

10 

30 

50 

70 

90 

             100 

61,2 

52,7 

36,4 

27,3 

16,9 

- 

 

ɺʠʩʥʦʚʢʠ. ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʝʣʦʢʩʠʢʘʤ ʪʘ 

ʧʽʨʦʢʩʠʢʘʤ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʨʦʟʢʣʘʜʘʶʪʴʩʷ. ʏʝʨʝʟ 90 ʜʥʽʚ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʦʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʫ 

ʢʽʣʴʢʦʩʪʷʭ, ʚ ʷʢʠʭ ʱʝ ʤʦʞʥʘ ʾʭ ʚʠʷʚʠʪʠ. ʇʨʠ ʙʽʣʴʰ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʧʘʨʘʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ. 
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Introduction.  Nowadays, solar energy is becoming an alternative source of 

energy. The development of technologies for converting renewable energy into 

electricity is important for the development of society. Perovskite solar cells are a 

promising new class of solar cells that have aroused great interest and attention of 

researchers due to their fast growth of power conversion efficiency [1-3]. Organic-

inorganic perovskites (OIP) CH3NH3PbI3 are relatively easy to synthesize, they have 

high light absorption coefficients in the visible spectral range and a large diffusion 

length of charge carriers. However, organic-inorganic perovskites have some 

disadvantages. They are unstable to moisture, oxygen, UV radiation [4]. The ratio of 

initial reagents and the chemistry of precursors are the main factors that can affect the 
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structural and, as a result, physicochemical properties of perovskites 

CH3NH3PbI3 [5]. 

Aim.  The aim of this work was to investigate the influence of the ratio of initial 

reagents on the stability and properties of organic-inorganic perovskites CH3NH3PbI3  

Materials and methods. Lead iodide (PbI2) and methylammonium iodide 

(CH3NH3I) were used as initial materials. For the deposition of CH3NH3PbI3 films, 

the initial reagents PbI2 and CH3NH3I with ratios of 1:1; 1:2; 1:3 were dissolved in 

DMF and stirred at 70 ÁC for 1 hour. The crystalline CH3NH3PbI3 films were formed 

in a dry box. The previously prepared clear solution was deposited to the purified 

glass substrate by spin-coating with speed 1200 rpm for 30 seconds. The 

microstructure of organic-inorganic perovskites was controlled using a scanning 

electron microscope SEC miniSEM SNE 4500MB. The phase composition of films 

was identified by X-ray diffractometry (XRD) using a DRON-4-07 diffractometer 

(CuKŬ-radiation, 40 kW, 20 mɸ) over 2Ū = 5ï50Ü, a step of 0.04Ü and a count time of 

4 s. 

Results and discussion. The ratio of initial reagents PbI2 and CH3NH3I (1:1; 

1:2; 1:3) affects the morphology of the synthesized films. It was established that in 

the synthesis of films with the ratio PbI2:CH3NH3I = 1:1 the microstructure of the 

film is represented by anisotropic needle-like particles, with PbI2:CH3NH3I = 1:2 - 

particles in the form of a maple leaf, and in PbI2:CH3NH3I = 1:3 - particles become 

more isotropic (Fig. 1a). The phase composition of the film depends on the ratio of 

the initial reagents and the temperature of heat treatment. OIP films CH3NH3PbI3 

with different ratios of initial reagents are formed according to different schemes: (1) 

via the formation of three intermediate compounds (CH3NH3)3(DMF)PbI5, 

(CH3NH3)2(DMF)xPbI4, (CH3NH3)2(DMF)2Pb3I8 (1:1); (2) via the formation of four 

intermediate compounds (CH3NH3)2(DMF)2Pb2I6, (CH3NH3)2(DMF)2Pb3I8, 

(CH3NH3)3(DMF)PbI5, (CH3NH3)2(DMF)xPbI4 (1:2) and (3) via the formation of two 

intermediate compounds (CH3NH3)3(DMF)PbI5 and (CH3NH3)2(DMF)xPbI4 (1:3). In 

the ratio of initial reagents (1:1) OIP is formed at 115 ÁC, at a ratio of 1:2 and 1:3 at 

170 ÁC and 175 ÁC, respectively. 



249 

The presence of other compounds in the film can contribute to their stability 

under the surrounding atmosphere. The influence of moisture on the stability of OIP 

has been investigated. The stability of perovskite films was determined by X-ray 

diffractometry and evaluated by the content of the PbI2 phase, which is formed as a 

result of the degradation of the OIP film. The X-ray diffractometry results are 

analyzed and presented as the dependence of the PbI2 phase content on the time of 

exposure to moisture (Fig. 1b). 

 

 

 

Fig. 1. The microstructure  of organic-inorganic perovskite films (a) and 

dependence of the content of the PbI2 phase in the decomposition (b) of 

CH3NH3PbI3 perovskite prepared using DMF solvent and different ratios of 

starting reagents 1:1, 1:2, and 1:3. 

 

It was found that moisture significantly affects the stability of OIP films. Films 

obtained at a ratio of starting reagents 1:3 are the most stable. The formation of these 

films of perovskite CH3NH3PbI3 occurs through the formation of 2 intermediate 

compounds. Films obtained at a ratio of starting reagents 1:2 show the least resistance 

to moisture, they are characterized by the formation of 4 intermediate compounds. 



250 

The formation of perovskite CH3NH3PbI3 at a ratio of 1:1 occurs through the 

formation of 3 intermediate compounds, and these films show stability to moisture 

higher than the films obtained at a ratio of starting reagents 1:2, but lower than for 

films at a ratio of 1:3. Therefore, the presence of a certain number of intermediate 

compounds affects the properties of organic-inorganic perovskite. 

Conclusions. The formation of CH3NH3PbI3 perovskite films at different ratios 

(1:1, 1:2, and 1:3) of the initial reagents PbI2 and CH3NH3I and after heat treatment at 

different temperatures from 20 to 175 ÁC were studied. The morphology of the films 

mainly depends on the ratio of the initial reagents. X-ray diffractometry illustrates 

that depending on the ratio of the initial reagents and heat treatment temperature of 

the films, the formation of OIP occurs according to different schemes: through the 

formation of 3, 4, or 2 intermediate compounds at the ratio of the initial reagents 1:1, 

1:2 or 1:3, respectively. The intermediate compounds (CH3NH3)2(DMF)xPbI4, 

(CH3NH3)3(DMF)PbI5, (CH3NH3)2(DMF)2Pb2I6 and (CH3NH3)2(DMF)2Pb3I8 in the 

films were found. Changing the ratio of starting reagents significantly affects the 

stability of the films. Films obtained at a ratio of starting reagents 1:3 are the most 

stable. 
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ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʆʏʀʑɽʅʅʗ ʉʊɯʏʅʀʍ ɺʆɼ ɺɯɼ 

ɯʆʅɯɺ ʍʈʆʄʋ 

 

ɸʩʤʦʣʦʚʘ ɼʘʨʠʥʘ ɯʛʦʨʽʚʥʘ 

ʉʪʫʜʝʥʪʢʘ ɯʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɺʣʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʻʚʥʘ 

ʂʘʥʜʠʜʘʪ ʭʽʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽʟ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʨʘʟ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʘ. ʇʦʛʘʥʦ ʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʥʘʜʭʦʜʷʪʴ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ, ʜʝ ʚʘʞʢʽ 

ʤʝʪʘʣʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʚʦʜʽ ʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ, ʩʪʘʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʜʞʝʨʝʣʦʤ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ[1,2]. ʉʧʦʣʫʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʦʨʽʚʥʷʥʦ 

ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴʩʷ ʟʘ ʦʙʩʷʛʦʤ ʚʦʜʥʦʛʦ ʦʙ'ʻʢʪʘ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʤʽʩʪ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽ ʢʦʣʠ ʘʜʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʦʧʘʜʽʚ 

ʚʠʯʝʨʧʫʻʪʴʩʷ, ʚʘʞʢʽ ʤʝʪʘʣʠ ʥʘʜʭʦʜʷʪʴ ʫ ʚʦʜʫ, ʱʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʨʠʟʠ. ʇʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘʨʘʟʽ ʜʦʩʷʛʘʻʪʴʩʷ ʷʢ ʾʾ ʦʯʠʱʝʥʥʷʤ, ʪʘʢ ʽ 

ʧʦʢʨʘʱʝʥʥʷʤ ʩʪʘʥʫ ʚʦʜʥʠʭ ʜʞʝʨʝʣ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʟʘʭʦʜʽʚ 

ʧʦ ʧʦʧʝʨʝʜʞʝʥʥʶ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ[3]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ ʚʽʜ ʽʦʥʽʚ ʭʨʦʤʫ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʻ 

ʚʽʜʭʦʜʘʤʠ ʘʚʽʘʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦʰʫʢ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʩopʙeʥʪʽʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ ʟʥʠʞʝʥʥʷ ʨʝʩʫʨʩʦ- ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, 

ʜʦʟʚʦʣʠʣʠ ʧʦʧʝʨʝʜʠʪʠ ʚʪʦʨʠʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʶ ʟʘʜʘʯʝʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʽʦʥʽʚ ʭʨʦʤʫ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥʠʩʪʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʩʦʨʙʮʽʡʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʽʦʥʽʚ ʭʨʦʤʫ ʛʣʠʥʠʩʪʠʤʠ ʩʦʨʙʝʥʪʘʤʠ, 

ʤʝʪʦʜʠ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʩʧʦʩʦʙʠ ʫʪʠʣʽʟʘʮʽʾ ʛʣʠʥʠʩʪʠʭ ʩʦʨʙʝʥʪʽʚ. ɺʠʨʦʙʥʠʯʽ 

ʩʪʽʯʥʽ ʚʦʜʠ, ʷʢʽ ʟʘʙʨʫʜʥʝʥʽ ʢʠʩʣʦʪʘʤʠ, ʣʫʛʘʤʠ ʽ ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʭʽʤʽʯʥʽʡ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʣʘʚʽʚ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʽʚ. 

ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʤʠʚʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

 

ɿʘʛʘʣʦʤ ʛʘʣʴʚʘʥʽʯʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʧʨʠʙʣʠʟʥʦ ʥʘ 

400 ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʜʝ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʦʯʠʩʪʢʠ ʩʪʦʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʩʪʘʨʽʣʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ, ʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʨʝʤʠʭ 

ʟʘʙʨʫʜʥʝʥʴ, ʪʘʢʠʭ ʷʢ ʩʧʦʣʫʢʠ ʭʨʦʤʫ, ʥʝʨʽʜʢʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ 

ʚ ʜʝʩʷʪʢʠ ʪʘ ʩʦʪʥʽ ʨʘʟʽʚ. ʉʪʽʯʥʽ ʚʦʜʠ, ʤʽʩʪʷʪʴ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ 

ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʪʘ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʛʘʣʴʚʘʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʦʙʨʦʙʮʽ ʤʝʪʘʣʝʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ 

ʜʨʫʢʘʨʥʽ, ʥʘ ʰʢʽʨʷʥʠʭ ʬʘʙʨʠʢʘʭ ʪʘ ʽʥʰʠʭ. ɺʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʫ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʜʣʷ ʣʶʜʠʥʠ. ʊʦʢʩʠʯʥʽʩʪʴ ʜʝʷʢʠʭ ʽʦʥʽʚ 

ɺʠʜ ʟʘʙʨʫʜʥʝʥʥʷ 
ʂʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʤʛȾʜʤ 

ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʭ ʭʨʦʤʚʤʽʩʪʥʠʭ ʎʽʘʥʽʩʪʠʭ 

ʨʅ 10,1-11,2 3,0-7,5 7,0-8,5 

ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ 120-300 300-1005 500-1000 

ʉʫʣʴʬʘʪʠ σψπ σψπ 100-1000 

ʍʨʦʤ ʟʘʛʘʣʴʥʠʡ - 2,0-55 - 

ɿʘʣʽʟʦ 3,5-55,0 - - 

ʄʽʜʴ 1,0-10,5 - - 

ʅʽʢʝʣʴ 0,7-98 - - 

ʎʽʘʥʽʜʠ - - ρππ 
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ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʍʨʦʤʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ 

ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʛʘʣʴʚʘʥʽʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ. ɽʣʝʢʪʨʦʣʽʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʭʨʦʤʫʚʘʥʥʷ, ʯʝʨʝʟ 

ʧʝʚʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʢʘʪʽʦʥʘʤʠ ʟʘʣʽʟʘ ʪʘ ʽʥʰʠʤʠ ʜʦʤʽʰʢʘʤʠ ʽ ʮʝ 

ʚʠʤʘʛʘʻ ʾʭ ʯʘʩʪʢʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʟʘʤʽʥʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜ, ʱʦ ʤʽʩʪʷʪʴ 

ʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʭʨʦʤʫ, ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʤʠʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʩʣʷ 

ʝʣʝʢʪʨʦʣʽʟʫ. 

ʊʘʙʣʠʮʷ 2 

ɿʘʣʝʞʥʽʩʪʴ ʨʝʞʠʤʫ ʧʨʦʤʠʚʢʠ ʧʽʩʣʷ ʭʨʦʤʫʚʘʥʥʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʩʫ 

 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʥʪʦʥʽʪʽʚ ʫ ʚʦʜʦʦʯʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ 

ʻ ʾʭ ʟʥʘʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ, ʜʝʰʝʚʝ ʚʠʜʦʙʫʚʘʥʥʷ ʧʦʨʦʜʠ, ʧʨʦʩʪʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʩʦʨʙʝʥʪʽʚ ʫ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʚʘʨʪʽʩʥʽʡ 

ʨʝʛʝʥʝʨʘʮʽʾ. ʆʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʥʠʭ ʩʦʨʙʝʥʪʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʙʘʛʘʪʴʦʤ ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʪʘ ʝʥʝʨʛʦʦʱʘʜʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʙʝʟʚʽʜʭʦʜʥʦʩʪʽ. ʇʦʪʫʞʥʽ ʛʝʦʣʦʛʽʯʥʽ 

ʟʘʧʘʩʠ, ʜʝʰʝʚʝ ʚʠʜʦʙʫʚʘʥʥʷ ʧʦʨʦʜʠ, ʧʨʦʩʪʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʩʦʨʙʝʥʪʽʚ ʫ ʽʥʰʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʜʦʨʦʛʽʡ ʟʘ ʚʘʨʪʽʩʪʶ ʨʝʛʝʥʝʨʘʮʽʾ ï 

ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ. ʉʪʽʯʥʽ ʚʦʜʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʘʚʽʘʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: 

ɺʦʜʘ 
ʈʝʞʠʤ ʧʨʦʤʠʚʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ, ᴈ ʊʨʠʚʘʣʽʩʪʴ, ʭʚ. 

ʍʦʣʦʜʥʘ (ʚʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ ʘʙʦ 

ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʘ) 
10-25 0,15-3,0 

ʊʝʧʣʘ (ʚʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ, 

ʢʦʥʜʝʥʩʘʪ ʘʙʦ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʘ) 
50-60 0,15-3,0 

ɻʘʨʷʯʘ (ʚʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ, 

ʢʦʥʜʝʥʩʘʪ ʘʙʦ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʘ) 
80-90 0,15-3,0 
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ʚʠʨʦʙʥʠʯʽ, ʧʦʙʫʪʦʚʽ ʪʘ ʘʪʤʦʩʬʝʨʥʽ. ɺʠʨʦʙʥʠʯʽ ʩʪʽʯʥʽ ʚʦʜʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ 

ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ 

ʤʽʩʮʴ ʾʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜʚʦʜʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ ʢʽʣʴʢʦʤʘ ʩʘʤʦʩʪʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ. 

ʇʦʙʫʪʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʚʽʘʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʽʜʚʦʜʷʪʴ 

ʪʘ ʦʯʠʱʫʶʪʴ ʦʢʨʝʤʦ, ʷʢʱʦ ʧʨʦʤʠʩʣʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʾʭ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʙʽʦʭʽʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ. ʊʚepʜe eʣeʢʪpoʣiʪʠʯʥe 

ʭpoʤʫʚaʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧiʜʚʠʱeʥʥʷ ʟʥoʩoʩʪiʡʢoʩʪi i ʚiʜʥoʚʣeʥʥʷ ʜeʪaʣeʡ 

ɺʠʩʥʦʚʢʠ. ʉʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʾ ʙʫʜʦʚʠ. ʆʩʥʦʚʫ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʢʣʘʜʘʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʬʨʘʛʤʝʥʪʠ. ʇʝʨʰʠʡ, ʮʝ 

ʢʨʝʤʥʝʢʠʩʥʝʚʠʡ ʪʝʪʨʘʝʜʨ, ʚ ʮʝʥʪʨʽ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʘʪʦʤ ʢʨʝʤʥʽʶ (ʤʦʞʣʠʚʝ 

ʟʘʤʽʱʝʥʥʷ ʥʘ ʘʪʦʤ ʘʣʶʤʽʥʽʶ ʯʠ ʟʘʣʽʟʘ), ʘ ʧʦ ʚʝʨʰʠʥʘʭ ï ʘʪʦʤʠ ʢʠʩʥʶ, ʩʧʽʣʴʥʽ 

ʜʣʷ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʪʝʪʨʘʝʜʨʽʚ, ʘ ʜʨʫʛʠʡ ï ʘʣʶʤʦʢʠʩʥʝʚʠʡ ʦʢʪʘʝʜʨ. ʇʝʨʝʚʘʛʘʤʠ 

ʛʣʠʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ: ʚʝʣʠʢʘ ʧʠʪʦʤʘ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ, ʭʽʤʽʯʥʘ ʡ ʤʝʭʘʥʽʯʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʠʩʦʢʘ ʢʘʪʽʦʥʥʦ-ʦʙʤʽʥʥʘ ʪʘ ʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ, ʜʝʰʝʚʠʟʥʘ. 
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ʉʇɽʂʊʈʆʌʆʊʆʄɽʊʈʀʏʅɽ ɺʀɿʅɸʏɽʅʅʗ ʁʆɼɸʊ ʁʆʅɯɺ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʂʆʅʎɽʅʊʈʋɺɸʅʅʗ ʄɽʊʆɼʆʄ ʇɸʈʆʌɸɿʅʆɰ 

ʄɯʂʈʆɽʂʉʊʈɸʂʎɯɰ ʋ ʈɽɸʂʊʆʈ 

 

ɹʘʣʴʟʘʥʦʚʘ ʄʘʨʽʷ ʆʣʝʛʽʚʥʘ, 

ʤʘʛʽʩʪʨ 

ɺʠʰʥʽʢʽʥ ɸʥʜʨʽʡ ɹʦʨʠʩʦʚʠʯ, 

ʧʨʦʬʝʩʦʨ, ʜʦʢʪʦʨ ʭʽʤ. ʥʘʫʢ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ. ɻʦʥʯʘʨʘ,  

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʁʦʜ ʻ ʚʘʞʣʠʚʠʤ ʙʽʦʤʽʢʨʦʝʣʝʤʝʥʪʦʤ, ʚʽʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʨʝʛʫʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ. ʋ ʧʠʪʥʽʡ ʬʘʩʦʚʘʥʽʡ 

ʚʦʜʽ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʡʦʜʫ, ʪʦʙʪʦ, ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʡʦʜʠʜʫ, ʚʽʣʴʥʦʛʦ ʡʦʜʫ ʪʘ 

ʡʦʜʘʪʫ, ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 20ï30 ʤʢʛ/ʜʤ
3
. ʆʜʥʘʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʡʦʜʠʜʫ, 

ʡʦʜʘʪ ʻ ʧʦʪʝʥʮʽʡʥʦ ʰʢʽʜʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʟ ʡʦʜʠʜʽʚ 

ʧʨʠ ʦʢʠʩʥʶʚʘʣʴʥʽʡ ʜʝʟʽʥʬʝʢʮʽʾ ʧʠʪʥʠʭ ʚʦʜ. ʋ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʡʦʜʠʜʠ  ̔ʡʦʜʘʪʠ 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʪʘʢʦʞ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ɼʣʷ ʥʘʜʽʡʥʦʛʦ, 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʘʥʽʦʥʽʚ ʫ ʚʦʜʘʭ ʥʘ ʨʽʚʥʽ ɻɼʂ ʽ ʥʠʞʯʝ ʧʦʪʨʽʙʥʽ 

ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʪʘ ʝʢʩʧʨʝʩʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʘ ʤʦʥʽʪʦʨʠʥʛ ʥʘʟʚʘʥʠʭ ʩʧʦʣʫʢ ʫ 

ʚʦʜʘʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʤʽʩʪ ʡʦʜʠʜʽʚ ʪʘ ʡʦʜʘʪʽʚ ʟʘʨʘʟ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʤʝʪʦʜʦʤ ʽʦʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʠʤ ʘʙʦ ʤʘʩ- 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʜʝʪʝʢʪʫʚʘʥʥʷʤ (ɼʉʊʋ ISO 10304 ï 2003, ISO 15061:2001). 

ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʩʢʣʘʜʥʦʾ ʘʧʘʨʘʪʫʨʠ ʙʘʛʘʪʦ ʣʘʙʦʨʘʪʦʨʽʡ ʥʝ ʤʘʶʪʴ 

ʟʤʦʛʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʢʘʟʘʥʽ ʨʝʯʦʚʠʥʠ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʨʽʚʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʧʦʰʠʨʝʥʦʶ ʻ ʘʧʧʘʨʘʪʫʨʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʤʝʪʦʜʽ 

ʜʝʪʝʢʪʫʚʘʥʥʷ. 

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʩʢʨʠʥʽʥʛʫ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʽ ʤʦʥʽʪʦʨʠʥʛ 

ʧʨʠʨʦʜʥʠʭ ʽ ʧʠʪʥʠʭ ʚʦʜ ʥʘ ʚʤʽʩʪ ʡʦʜʠʜʽʚ ʪʘ ʡʦʜʘʪʽʚ, ʻ ʘʢʪʫʘʣʴʥʦʶ, ʚʘʞʣʠʚʦʶ 

ʧʨʦʙʣʝʤʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
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ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʡʦʜʘʪ ʡʦʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʧʘʨʦʬʘʟʥʦʾ 

ʤʽʢʨʦʝʢʩʪʨʘʢʮʽʾ ʫ ʨʝʘʢʪʦʨ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ, 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʨʦʬʘʟʥʦʶ ʤʽʢʨʦʝʢʩʪʨʘʢʮʽʻʶ ʫ ʨʝʘʢʪʦʨ ((IV-HS-LPME). 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʘʢʮʝʧʪʦʨʥʘ ʬʘʟʘ ʫʪʨʠʤʫʻʪʴʩʷ ʚ 

ʩʘʤʦʨʦʙʥʦʤʫ ʨʝʘʢʪʦʨʽ, ʟʘʢʨʽʧʣʝʥʦʤʫ ʚ ʧʨʦʩʪʦʨʽ ʚʠʱʝ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʚ 

ʟʘʢʨʠʪʦʤʫ ʧʦʩʫʜʽ. ʇʨʦʙʣʝʤʠ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʘʜʽʥʥʷ, ʦʙʤʝʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘʥʘʜʪʦ ʤʘʣʠʤ ʦʙʩʷʛʦʤ ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ 

ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʶʪʴʩʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʦʚʥʽʩʪʶ ʩʫʤʽʩʥʠʡ ʽʟ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. 

ɺʠʩʦʢʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʥʫ 

ʨʽʚʥʦʚʘʛʠ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʤʝʪʦʜʫ, ʷʢʘ ʧʦʨʽʚʥʷʥʥʘ ʽʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ (1-2%). ʇʦʪʝʥʮʽʘʣ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʣʠ, 

ʚʠʟʥʘʯʘʶʯʠ ʡʦʜʠʜ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʡʦʛʦ ʚ ʣʝʪʢʠʡ ʡʦʜ, ʧʦʪʽʤ ʧʦʛʣʠʥʘʶʯʠ 1% 

ʡʦʜʠʜʦʤ ʢʘʣʽʶ ʽ, ʥʘʨʝʰʪʽ, ʚʠʤʽʨʶʶʯʠ ʧʦʛʣʠʥʘʥʥʷ ʪʨʠʡʦʜʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ 

ʤʽʢʨʦʢʶʚʝʪʽ. 

ʈʦʟʯʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ: ʢʘʣʽʡ ʡʦʜʠʜ (1%), ʢʘʣʽʡ ʡʦʜʘʪ (1,86 

ʤʤʦʣʴ/ʣ), ʨʦʟʯʠʥ H2SO4 (25%), Na2SO4(1 ʤʦʣʴ/ʣ). ʇʨʠʣʘʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʤʘʛʥʽʪʥʘ ʤʽʰʘʣʢʘ  ʟ ʜʽʘʧʘʟʦʥʦʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ 0 - 1000 

rpm, ʪʝʨʝʟʠ ʘʥʘʣʽʪʠʯʥʦʾ ʤʘʨʢʠ wa-21200 g ʟ ʪʦʯʥʽʩʪʶ ʟʚʘʞʫʚʘʥʥʷ 0.0001ʛ, 

ʩʢʣʷʥʢʠ ʻʤʥʽʩʪʶ 20, 50 ʤʣ, ʰʧʨʠʮʠ, 2 ʤʣ, 10 ʤʣ, ʤʽʢʨʦʰʧʨʠʮ, 100ʤʢʣ, 

ʧʣʘʩʪʤʘʩʦʚʠʡ ʨʝʘʢʪʦʨ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-46. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʧʦʚʥʦʪʫ ʫʪʚʦʨʝʥʥʷ ʡʦʜʫ ʟʘ ʨʝʘʢʮʽʻʶ ʤʽʞ 

ʡʦʜʘʪʦʤ ʪʘ ʡʦʜʠʜʦʤ ʚʧʣʠʚʘʶʪʴ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʜʠʜʫ, ʪʘʢ ʽ ʢʠʩʣʦʪʥʽʩʪʴ 

ʨʦʟʯʠʥʫ. ʈʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʘʢʮʽʾ ʪʘʢʝ: 
 

KJO3 + 5KJ + 3H2SO4 = J2 + 3K2SO4 + 3H2O. 
 

ʇʨʦʚʦʜʠʣʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʾ. ɼʣʷ 

ʮʴʦʛʦ ʨʦʙʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ ʧʨʠ 360 ʥʤ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʜʠʜʫ, ʢʠʩʣʦʪʥʦʩʪʽ, ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʤʘʛʥʽʪʥʦʾ ʤʽʰʘʣʢʠ ʪʘ ʯʘʩʫ 
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ʝʢʩʪʨʘʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʫ ʨʝʘʢʮʽʡʥʫ ʩʢʣʷʥʢʫ ʦʙôʻʤʦʤ 50 ʤʣ ʚʽʜʙʠʨʘʣʠ 0,25; 0,5; 1; 

1,5; 3 ʤʣ ʨʦʟʯʠʥʫ KI ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 6,02Ĭ10
-4
M. ʇʦʪʽʤ ʜʦʜʘʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ 

ʚʦʜʫ: 27,75; 27,5; 27; 26,5; 25 ʤʣ ʚʽʜʧʦʚʽʜʥʦ, 0,025 ʤʣ KIO3 1,86 ʤʤʦʣʴ/ʣ. 

ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʜʦʥʦʨʥʦʾ ʬʘʟʠ ʩʪʘʥʦʚʠʚ 30 ʤʣ. ɼʦʥʦʨʥʫ ʬʘʟʫ ʧʝʨʝʥʦʩʠʣʠ ʜʦ 

ʩʢʣʷʥʢʠ, ʷʢʫ ʟʘʢʨʠʚʘʣʠ ʧʨʦʙʢʦʶ, ʱʦ ʤʽʩʪʠʣʘ ʛʦʣʢʫ. ʊʘʢʦʞ ʜʦ ʮʽʻʾ ʧʨʦʙʢʠ ʙʫʚ 

ʧʨʠʻʜʥʘʥʠʡ ʥʘ ʛʘʯʢʫ ʧʣʘʩʪʤʘʩʦʚʠʡ ʨʝʘʢʪʦʨ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʫʚʘʣʠ ʨʦʟʯʠʥ 

ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ. ʗʢ ʘʢʮʝʧʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 100 ʤʢʣ 1% KI. ɼʘʣʽ ʯʝʨʝʟ 

ʛʦʣʢʫ ʜʦʜʘʚʘʣʠ ʜʦ ʩʫʤʽʰʽ ʡʦʜʠʜʫ ʽ ʡʦʜʘʪʫ ʰʧʨʠʮʦʤ 0,1; 0,25; 0,5; 1; 2; 6  ʤʣ 

25% H2SO4.ʊʘʢʠʤ ʯʠʥʦʤ ʽʥʽʮʽʶʚʘʣʠ ʧʦʯʘʪʦʢ ʨʝʘʢʮʽʾ ʤʽʞ ʡʦʜʠʜʦʤ ʪʘ ʡʦʜʘʪʦʤ. 

ʈʝʘʢʮʽʡʥʫ ʩʢʣʷʥʢʫ ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʤʘʛʥʽʪʥʽʡ ʤʽʰʘʣʮʽ ʽ ʚʢʣʶʯʘʣʠ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ. ʄʽʢʨʦʝʢʩʪʨʘʢʮʽʶ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʝʢʩʪʨʘʢʮʽʾ ʚʽʜʙʠʨʘʣʠ 

ʤʽʢʨʦʰʧʨʠʮʝʤ ʘʢʮʝʧʪʦʨʥʫ ʬʘʟʫ ʠ ʟʘʧʦʚʥʶʚʘʣʠ ʮʠʤ ʨʦʟʯʠʥʦʤ ʤʽʢʨʦʢʶʚʝʪʫ ʥʘ 

50 ʤʢʣ, ʷʢʘ ʤʘʣʘ ʪʦʚʱʠʥʫ ʧʦʛʣʠʥʘʶʯʦʛʦ ʰʘʨʫ 1 ʩʤ. ɺʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ʮʴʦʛʦ ʨʦʟʯʠʥʫ ʧʨʠ 360 ʥʤ ʚ ʤʘʢʩʠʤʫʤʽ ʧʦʛʣʠʥʘʥʥʷ ʪʨʠʡʦʜʠʜ-ʽʦʥʽʚ. 

ʊʘʢʦʞ ʨʦʙʠʣʠ ʢʦʥʪʨʦʣʴʥʠʡ ʜʦʩʣʽʜ, ʚ ʷʢʦʤʫ ʚʠʢʦʥʫʚʘʣʠ ʚʩʽ ʪʽ ʞ ʦʧʝʨʘʮʽʾ ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʥʝ ʚʚʦʜʠʣʠ KIO3. 

ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʡʦʜʠʜʫ ï 3Ĭ10
-5
M, ʩʫʣʴʬʘʪʥʦʾ 

ʢʠʩʣʦʪʠ ï 0,2 ʄ, ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ ï 30 ʭʚ , ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʤʘʛʥʽʪʥʦʾ ʤʽʰʘʣʢʠ - 800. 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ Na2SO4 ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʜʘʪʫ. ɺʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʄ Na2SO4 , ʪʦʙʪʦ ʩʫʣʴʬʘʪ-ʽʦʥʠ ʤʘʶʪʴ ʚʠʩʦʣʶʶʯʠʡ ʝʬʝʢʪ ʧʨʠ 

ʚʠʟʥʘʯʝʥʽ ʡʦʜʘʪ ʽʦʥʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʽ ʦʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ ʧʦʚʽʣʴʥʦ ʩʧʘʜʘʻ, ʽ ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,8 ʄ Na2SO4, ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʦʧʪʠʯʥʠʡ ʩʠʛʥʘʣ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʦʤ, ʚ ʷʢʦʤʫ ʙʫʣʠ ʚʽʜʩʫʪʥʽ 

ʩʫʣʴʬʘʪ ʽʦʥʠ. 

ʈʦʙʠʣʠ ʟʘʣʝʞʥʽʩʪ ɹ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 360 ʥʤ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʫ KIO3 ʚ ʨʽʟʥʠʭ ʦʙôʻʤʘʭ ʜʦʥʦʨʥʦʾ ʬʘʟʠ: 5; 10; 30 ʤʣ, ʪʘ 

ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ: 50; 100 ʤʢʣ. ʅʘ ʨʠʩ.1 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ 

ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 30 ʤʣ, ʪʘ 100 
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ʤʢʣ ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ. C(KI) = 3Ĭ10
-5
M, ʉ(H2SO4)=0,2 ʄ, l = 1 ʩʤ, ɚ = 360 ʥʤ. 

ʉʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʩʣʽʜʫ ɸ=0,006. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 0,5%. 

ʅʘ ʨʠʩ.2 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 

ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 5 ʤʣ, ʪʘ ʘʢʮʝʧʪʦʨʥʽʡ ʬʘʟʽ 50 ʤʢʣ. C(KI) = 3Ĭ10
-5
M, 

ʉ(H2SO4)=0,2 ʄ, l = 1 ʩʤ, ɚ = 360 ʥʤ. ʉʚʽʪʣʦʧʦʣʠʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʩʣʽʜʫ 

ɸ=0,06. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 6,33 %. ʅʘ ʨʠʩ.3 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ 

ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 10 ʤʣ, ʪʘ 

ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ 50 ʤʢʣ. C(KI) = 3Ĭ10
-5
M, ʉ(H2SO4)=0,2 ʄ, l = 1 ʩʤ, ɚ = 360 ʥʤ. 

ʉʚʽʪʣʦʧʦʣʠʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʩʣʽʜʫ ɸ=0,003. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 

3,04%. 

 

ʈʠʩ.1 ð ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 360 ʥʤ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 30 ʤʣ 

 

 

ʈʠʩ.2 ð ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 360 ʥʤ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 5 ʤʣ. 
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ʈʠʩ.3 ð ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 360 ʥʤ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ KIO3 ʚ ʦʙôʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 10 ʤʣ 

 

ɺʠʩʥʦʚʢʠ. ɿʥʘʡʜʝʥʽ ʫʤʦʚʠ ʧʘʨʦʬʘʟʥʦʛʦ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʡʦʜʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʚʝʜʥʥʷ ʡʦʛʦ ʫ ʣʝʪʢʠʡ ʝʣʝʤʝʥʪʥʠʡ ʡʦʜ ʧʨʠ ʨʝʘʢʮʽʾ ʟ 

ʥʘʜʣʠʰʢʦʤ ʡʦʜʠʜʫ, ʥʘʩʪʫʧʥʠʤ ʧʦʛʣʠʥʘʥʥʷʤ ʨʦʟʯʠʥʦʤ 1% ʡʦʜʠʜʫ ʚ ʬʘʟʽ 

ʘʢʮʝʧʪʦʨʘ ʪʘ ʬʦʪʦʤʝʪʨʫʚʘʥʥʷʤ ʨʦʟʯʠʥʫ ʪʨʠʡʦʜʠʜʫ. ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʡʦʜʠʜʫ ï 3Ĭ10
-5
M, ʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ ï 0,2 ʄ, ʯʘʩʫ ʝʢʩʪʨʘʢʮʽʾ ï 

30 ʭʚ , ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʤʘʛʥʽʪʥʦʾ ʤʽʰʘʣʢʠ - 800. 

ɿʥʘʡʜʝʥʦ, ʱʦ ʥʘʡʚʠʱʘ ʯʫʪʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʡʦʜʘʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 

ʦʙ`ʻʤʽ ʜʦʥʦʨʥʦʾ ʬʘʟʠ 5 ʤʣ ʪʘ ʘʢʮʝʧʪʦʨʥʦʾ ʬʘʟʠ 50 ʤʢʣ, ʷʢʘ ʩʢʣʘʜʘʻ  2Ĭ10
-7
 ʄ, 

ʱʦ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʡʦʜʘʪ-ʽʦʥʽʚ ʥʘ ʾʭ ʟʚʠʯʘʡʥʦʤʫ ʨʽʚʥʽ ʫ ʨʷʜʽ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜ. 
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ɺʀɿʅɸʏɽʅʅʗ ʌɽʅʆʃʔʅʀʍ ʉʇʆʃʋʂ ʋ ʇʈʆɼʋʂʊɸʍ  

ʍɸʈʏʋɺɸʅʅʗ ʊɸ ʅɸʇʆʗʍ 

 

ɹʽʩʠʢ ʆʣʝʢʩʘʥʜʨʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʅʝʯʠʧʫʨʝʥʢʦ ʇʘʚʣʦ ʇʘʚʣʦʚʠʯ, 

ʢ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ, 

ʩʪ.ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʤʘʡʞʝ ʫ 

ʚʩʽʭ ʧʨʝʜʤʝʪʘʭ ʪʘ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ, ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ. çʍʽʤʽʯʥʘ ʾʞʘè ʘʙʦ çʭʽʤʽʷ ʚ ʾʞʽè ï ʮʝ ʛʦʣʦʚʥʽ çʩʪʨʘʰʠʣʢʠè ʩʫʯʘʩʥʦʩʪʽ. 

ʃʶʜʠ ʥʝ ʭʦʯʫʪʴ ʾʩʪʠ ʰʢʽʜʣʠʚʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʘʣʝ ʭʦʯʫʪʴ ʾʩʪʠ ʟʜʦʨʦʚʽ 

ʧʨʠʨʦʜʥʽ ʧʨʦʜʫʢʪʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʾʞʽ, ʪʦ ʚ ʜʘʥʠʡ ʯʘʩ ʩʣʦʚʦ çʭʽʤʽʷè 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʡʞʝ ʷʢ ʧʨʦʢʣʷʪʪʷ. ʆʜʥʘʢ ʭʽʤʽʷ ï ʮʝ ʦʩʥʦʚʘ ʥʘʰʦʛʦ ʩʚʽʪʫ, 

ʚʩʝ ʫ ʩʚʽʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʘʤʘ ʣʶʜʠʥʘ. ɯ ʾʞʘ ʥʝ 

ʻ ʚʠʥʷʪʢʦʤ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ 

ʧʦʙʦʶʚʘʥʥʷ ʫ ʝʢʦʣʦʛʽʚ, ʻ ʬʝʥʦʣ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʤʦʣʝʢʫʣʠ, ʱʦ ʤʘʶʪʴ ʩʪʨʫʢʪʫʨʫ 

ʩʭʦʞʫ ʥʘ ʬʝʥʦʣ, ʘʣʝ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ï ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ï ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʞʠʚʽʡ ʧʨʠʨʦʜʽ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʻ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʠʤʠ ʩʧʦʣʫʢʘʤʠ ʜʣʷ ʞʠʚʠʭ ʽʩʪʦʪ: ʩʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʠ ʬʝʥʦʣʫ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʦʣʝʢʫʣ ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ, ʛʦʨʤʦʥʽʚ ʪʦʱʦ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʤʘʶʪʴ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʪʦʤʫ ʟ ʜʘʚʥʽʭ 

ʜʘʚʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ, ʘʣʝ ʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ. ʉʘʤʝ ʥʘʫʢʘ ʭʽʤʽʷ ʨʦʟʢʨʠʣʘ ʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ 

ʙʘʛʘʪʴʦʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʥʘʧʦʾʚ, ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʨʦʟʰʠʬʨʫʚʘʚʰʠ ʾʭ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ʉʝʨʝʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʫʞʝ ʙʘʛʘʪʦ ʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ʽ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʱʝ ʧʨʦʜʦʚʞʫʶʪʴʩʷ. 
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ʅʘʨʘʟʽ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʦʙʣʘʩʪʶ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʚʠʚʯʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ, ʮʠʪʦʪʦʢʩʠʯʥʠʭ, 

ʥʝʡʨʦʪʦʢʩʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ, ʭʘʨʯʦʚʦʾ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʦʰʫʢ ʥʦʚʠʭ ʜʞʝʨʝʣ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦʶ, ʝʢʦʣʦʛʽʯʥʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʠʤ ʩʠʥʪʝʪʠʯʥʠʤ ʨʝʯʦʚʠʥʘʤ, ʱʦ ʤʘʶʪʴ ʘʥʘʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʜʦʙʦʨʽ ʤʝʪʦʜʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʧʨʦʜʫʢʪʘʭ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʧʦʷʭ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʦʜʥʠʤʠ ʽʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʷʢʠʭ 

ʻ ʪʘʥʽʥʠ. 

ʊʘʥʽʥʠ ï ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʨʠʨʦʜʥʽ ʧʦʣʽʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʤʘʶʪʴ 

ʜʫʙʠʣʴʥʽ ʪʘ ʚôʷʞʫʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʣʽʬʝʥʦʣʴʥʠʤʠ ʚʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʯʝʨʝʟ ʪʝ, 

ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʤʦʣʝʢʫʣʠ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʬʝʥʦʣʴʥʠʭ ʛʨʫʧ. ʆʜʥʠʤ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʘʥʽʥʽʚ ʻ ʛʘʣʦʚʘ ʢʠʩʣʦʪʘ. (ʨʠʩ.1) 

ʎʽ ʨʝʯʦʚʠʥʠ ʯʠʥʷʪʴ ʧʝʨʝʚʘʞʥʦ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ʇʦʣʽʬʝʥʦʣʠ ʻ ʘʢʪʠʚʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ï ʜʦʧʦʤʘʛʘʶʪʴ ʙʦʨʦʪʠʩʷ ʟ 

ʧʦʰʢʦʜʞʝʥʥʷʤ ʢʣʽʪʠʥ, ʩʧʨʠʯʠʥʝʥʠʤ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʢʣʽʪʠʥʠ ʟʘʭʠʱʝʥʽ ʚʽʜ ʦʢʠʩʣʝʥʥʷ ʪʘ ʩʪʘʨʽʥʥʷ. ʊʘʢʦʞ ʧʦʣʽʬʝʥʦʣʠ ʤʘʶʪʴ 

ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʜʽʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʟʘʭʠʩʪʠʪʠ ʦʨʛʘʥʽʟʤ ʚʽʜ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

 

 

 

 

 

ʈʠʩ.1. ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ʛʘʣʦʚʦʾ ʢʠʩʣʦʪʠ 
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ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʧʨʠʨʦʜʥʴʦʤʫ ʦʙôʻʢʪʽ ʤʠ ʚʠʙʨʘʣʠ 

ʤʝʪʦʜ ʃʝʚʝʥʪʘʣʷ. ɺ̔ ʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ ʧʦʣʽʬʝʥʦʣʽʚ, ʷʢʽ ʻ 

ʩʠʣʴʥʠʤʠ ʚʽʜʥʦʚʥʠʢʘʤʠ ʽ ʪʦʤʫ ʣʝʛʢʦ ʦʢʠʩʥʶʶʪʴʩʷ, ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʚ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʫ ʪʘ ʢʘʪʘʣʽʟʘʪʦʨʫ ʨʝʘʢʮʽʾ ï 

ʽʥʜʠʛʦʩʫʣʴʬʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʟʤʽʥʶʻ ʢʦʣʽʨ ʽʟ ʩʠʥʴʦʛʦ ʥʘ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʠʡ ʫ 

ʪʦʯʮʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ (ʨʠʩ.2) ʎʝʡ ʤʝʪʦʜ ʻ ʢʽʣʴʢʽʩʥʠʤ. ʁʦʛʦ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʪʘʥʽʥʽʚ ʫ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ. 

 

 

 

 

 

 

 

 

 

ʈʠʩ.2. ʆʢʠʩʥʝʥʥʷ ʧʦʣʽʬʝʥʦʣʽʚ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʪʘ ʢʘʪʘʣʽʟʘʪʦʨʘ ʽʥʜʠʛʦʩʫʣʴʬʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟʽ 

ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʽʟ ʩʠʥʴʦʛʦ ʥʘ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʠʡ 

 

ɺ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʟʷʪʦ ʪʘʢʽ ʟʨʘʟʢʠ ʯʘʶ 

ʨʽʟʥʠʭ ʩʦʨʪʽʚ: ï ʯʦʨʥʠʡ ʯʘʡ ʊʄ Curtis çCurtisè, ʯʘʡ ʟʝʣʝʥʠʡ ʊʆɺ çOPIMI 

ʋʢʨʘʾʥʘè çGreenfeeldè, ʯʘʡ ʟʝʣʝʥʠʡ ʊʄ Curtis çCurtisè, ʪʨʘʚôʷʥʠʡ ʯʘʡ 

ʨʦʤʘʰʢʦʚʠʡ, ʪʨʘʚôʷʥʠʡ ʯʘʡ ʧʨʠʯʝʧʠ, ʚʠʥʦ ʯʝʨʚʦʥʝ ʜʦʤʘʰʥʻ. 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʽʟ ʜʘʥʠʤʠ, 

ʱʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʜʦʙʨʦʷʢʽʩʥʦʛʦ ʯʘʶ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ 

ʷʢʦʩʪʽ: ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʚʤʽʩʪ ʪʘʥʽʥʽʚ ʫ ʣʠʩʪʽ ʯʦʨʥʦʛʦ ʯʘʶ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 18%, ʟʝʣʝʥʦʛʦ ï 12-25%, ʚʤʽʩʪ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ 

ʚʠʥʽ ʤʦʞʝ ʩʷʛʘʪʠ 0,2% ʚʽʜ ʡʦʛʦ ʤʘʩʠ). 
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ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙʯʠʩʣʝʥʥʷ ʚʤʽʩʪʫ ʪʘʥʽʥʫ ʫ ʧʨʠʨʦʜʥʠʭ 

ʦʙôʻʢʪʘʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὃ
ὥ ὥ ὑϽπȟππτρυχʉρππ

ʉ ά
 

a ï ʢʽʣʴʢʽʩʪʴ 0,1 ʥ ʨʦʟʯʠʥʫ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ ʦʢʠʩʥʝʥʥʷ 

ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ; 

a1 ï ʢʽʣʴʢʽʩʪʴ 0,1 ʥ ʨʦʟʯʠʥʫ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ 

ʪʠʪʨʫʚʘʥʥʷ ʭʦʣʦʩʪʦʾ ʧʨʦʙʠ (ʚʦʜʠ ʪʘ ʽʥʜʠʛʦʢʘʨʤʽʥʫ); 

K ï ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʯʠʥʫ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ; 

0,004147 ï ʢʽʣʴʢʽʩʪʴ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʦʢʠʩʣʶʻʪʴʩʷ 1 ʩʤ
3
 0,1 ʥ ʨʦʟʯʠʥʫ 

ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʛ; 

ɜ ï ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʦʪʨʠʤʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʨʠʨʦʜʥʦʛʦ ʦʙôʻʢʪʫ; 

ɜ1 ï ʦʙôʻʤ ʘʣʽʢʚʦʪʠ ʝʢʩʪʨʘʢʪʫ ʧʨʠʨʦʜʥʦʛʦ ʦʙôʻʢʪʫ; 

m ï ʤʘʩʘ ʥʘʚʘʞʢʠ ʩʫʭʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙôʻʢʪʫ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʝʢʩʪʨʘʢʪʫ ʥʘʚʘʞʢʫ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʘʩʦʶ m = 2,00 ʛ 

ʟʘʣʠʚʘʣʠ 200 ʩʤ
3
 ʦʢʨʦʧʫ ʽ ʥʘʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ 

ʬʽʣʴʪʨʫʚʘʣʠ ʢʨʽʟʴ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ ʽ ʜʦʚʦʜʠʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ ʤʽʪʢʠ 

ʫ ʤʽʨʥʽʡ ʢʦʣʙʽ (ɜ = 200,00 ʩʤ
3
). ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘ 

ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʜʥʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʰʦʛʦ ʜʥʷ ʧʦʢʘʟʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣʠʮʷ 1): 

1) ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʨʦʟʯʠʥʫ KMnO4 ʟʜʽʡʩʥʶʚʘʣʘʩʴ 0,1 ʥ ʨʦʟʯʠʥʦʤ H2C2ʆ4  

(ʦʙôʻʤ ʘʣʽʢʚʦʪʠ 20,00 ʩʤ
3
). ʉʝʨʝʜʥʽʡ ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʢʘʣʽʡ 

ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ ʪʠʪʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ Vʩʝʨ. (KMnO4) = 21,89 ʩʤ
3
. 

2) ʉʝʢʚ.(KMnO4) = 0,091 ʤʦʣʴ/ʜʤ
3
 (ʂ = 0,091) 

3) a1 = 3,4 ʩʤ
3
 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʨʫʛʦʛʦ ʜʥʷ ʧʦʢʘʟʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣʠʮʷ 2): 

1) ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʨʦʟʯʠʥʫ KMnO4 ʟʜʽʡʩʥʶʚʘʣʘʩʴ 0,1 ʥ ʨʦʟʯʠʥʦʤ H2C2ʆ4  

(ʦʙôʻʤ ʘʣʽʢʚʦʪʠ 20,00 ʩʤ
3
). ʉʝʨʝʜʥʽʡ ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʢʘʣʽʡ 

ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ ʪʠʪʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ Vʩʝʨ. = 15,4 ʩʤ
3
 

2) ʉʝʢʚ.(KMnO4) = 0,123 ʤʦʣʴ/ʜʤ
3
 (K = 1,23) 

3) a1 = 2,05 ʩʤ
3 
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ʊʘʙʣʠʮʷ 1 

ɺʤʽʩʪ ʪʘʥʽʥʫ ʫ ʧʨʠʨʦʜʥʽʭ ʦʙôʻʢʪʘʭ ï ʯʘʷʭ 

1.ʏʘʡ ʟʝʣʝʥʠʡ çGreenfeeldè 

V1 = 10 ʩʤ
3
 

V2 = 8,9 ʩʤ
3
 

V3 = 10 ʩʤ
3
 

a = 9,6 ʩʤ
3
 

Aʪʘʥʽʥʽʚ =23,5% 

2.ʏʘʡ ʪʨʘʚʠ ʨʦʤʘʰʢʠ 

çʂʣʶʯʠ ʟʜʦʨʦʚʴʷè 

V1 = 4,5 ʩʤ
3
 

V2 = 4,3 ʩʤ
3
 

V3 = 4,3 ʩʤ
3
 

a = 4,36 ʩʤ
3
 

Aʪʘʥʽʥʽʚ =3,63% 

3.ʏʘʡ ʟʝʣʝʥʠʡ çCurtisè 

V1 = 8,8 ʩʤ
3
 

V2 = 9,0 ʩʤ
3
 

V3 = 9,5 ʩʤ
3
 

a = 9,1 ʩʤ
3
 

Aʪʘʥʽʥʽʚ =21,56% 

 

ʊʘʙʣʠʮʷ 2 

ɺʤʽʩʪ ʪʘʥʽʥʫ ʪʘ ʽʥʰʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʫ ʥʘʧʦʷʭ 

4.ɺʠʥʦ ʯʝʨʚʦʥʝ 

V1 = 10,4 ʩʤ
3
 

V2 = 8,8 ʩʤ
3
 

a = 9,6 ʩʤ
3
 

Aʪʘʥʽʥʽʚ =0,38% 

5.ʏʘʡ ʪʨʘʚʠ ʧʨʠʯʝʧʠ  

V1 = 2,8 ʩʤ
3
 

V2 = 2,4 ʩʤ
3
 

V3 = 2,5 ʩʤ
3
 

a = 2,57 ʩʤ
3
 

Aʪʘʥʽʥʽʚ =2,66% 

6.ʏʘʡ ʯʦʨʥʠʡ çCurtisè 

V1 = 6,3 ʩʤ
3
 

V2 = 6,5 ʩʤ
3
 

V3 = 6,4 ʩʤ
3
 

a. = 6,4 ʩʤ
3
 

Aʪʘʥʽʥʽʚ = 22,2% 

ʋ ʪʘʙʣʠʮʷʭ 1 ʪʘ 2: 

ɸʪʘʥʽʥʽʚ ï ʚʤʽʩʪ ʪʘʥʽʥʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʘʭ; 

V1éV3 ï ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ 

ʪʠʪʨʫʚʘʥʥʷ ʘʣʽʢʚʦʪʠ ʦʙôʻʤʦʤ 20 ʩʤ
3
; 
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a ï ʩʝʨʝʜʥʽʡ ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʢʘʣʽʡ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ 

ʪʠʪʨʫʚʘʥʥʷ ʘʣʽʢʚʦʪʠ ʦʙôʻʤʦʤ 20 ʩʤ
3
. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʪʘʥʽʥʽʚ ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ ʾʤ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʤʘʶʪʴ ʩʘʤʝ ʣʠʩʪʷ ʯʘʶ. ɼʣʷ 

ʣʠʩʪʷ ʽʥʰʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘʢʠʡ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʧʦʣʽʬʝʥʦʣʽʚ 

ʥʝʭʘʨʘʢʪʝʨʥʠʡ. 

ʆʩʢʽʣʴʢʠ ʨʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʯʘʾ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ 

ʦʜʠʥʠʮʶ ʩʫʭʦʾ ʤʘʩʠ ʣʠʩʪʷ, ʘ ʫ ʚʠʧʘʜʢʫ ʚʠʥʘ ʥʘ ʤʘʩʫ ʫʞʝ ʛʦʪʦʚʦʛʦ ʥʘʧʦʶ, ʪʦ 

ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʤʽʩʪʫ ʮʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʚʤʽʩʪ 

ʧʦʣʽʬʝʥʦʣʽʚ ʫ ʯʘʾ-ʥʘʧʦʾ, ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ ʚʤʽʩʪ ʧʦʣʽʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ʥʘ 100 (ʦʩʢʽʣʴʢʠ ʟ 2 ʛ ʯʘʶ ʫʪʚʦʨʶʚʘʣʦʩʴ 200 ʩʤ
3 
ʝʢʩʪʨʘʢʪʫ). ʊʦʜʽ ʚʤʽʩʪ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʦʙʦʭ ʥʘʧʦʷʭ ʩʪʘʻ ʩʧʽʚʩʪʘʚʥʠʤ, ʥʘʚʽʪʴ ʽʟ ʧʝʨʝʚʘʛʦʶ 

ʚʠʥʘ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʡʦʛʦ ʚʠʩʦʢʫ ʮʽʥʥʽʩʪʴ ʫ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʧʦʣʽʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ. 

ɺʠʩʥʦʚʢʠ. ʄʝʪʦʜ ʃʝʚʝʥʪʘʣʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠʯʥʦʤʫ 

ʦʢʠʩʥʝʥʥʽ ʧʦʣʽʬʝʥʦʣʽʚ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʜʠʛʦʩʫʣʴʬʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʻ ʜʦʩʠʪʴ 

ʧʨʦʩʪʠʤ ʫ ʚʠʢʦʥʘʥʥʽ ʽ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʦʙʨʝ 

ʢʦʨʝʣʶʶʪʴ ʽʟ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʃʝʚʝʥʪʘʣʷ ʻ ʟʤʝʥʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

(ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʟʘʚʠʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ) ʫ ʨʘʟʽ ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʚʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ-ʜʦʤʽʰʦʢ, ʟʦʢʨʝʤʘ ʩʧʠʨʪʽʚ ʪʘ ʘʣʴʜʝʛʽʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʪʘʥʽʥʽʚ, ʷʢ ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʤʽʩʪʷʪʴʩʷ ʚ ʫʩʽʭ 

ʣʠʩʪʢʘʭ ʯʘʶ ʪʘ ʯʝʨʚʦʥʦʤʫ ʚʠʥʽ. ɿʘ ʥʦʨʤʘʤʠ ʚʤʽʩʪ ʪʘʥʽʥʽʚ ʚ ʯʦʨʥʦʤʫ ʯʘʾ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦ 18%, ʚ ʟʝʣʝʥʦʤʫ ï 12-25%, ʱʦ ʽ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺʤʽʩʪ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʚʠʥʽ ʤʦʞʝ ʩʷʛʘʪʠ 0,2% ʚʽʜ ʡʦʛʦ ʤʘʩʠ, ʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʣʦ ʚʤʽʩʪ ʥʘ ʨʽʚʥʽ 0,38%, ʱʦ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʤʦʞʣʠʚʠʤ ʧʝʨʝʙʽʛʦʤ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʟʘ ʫʯʘʩʪʶ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʠʥʘ (ʟʦʢʨʝʤʘ, ʝʪʘʥʦʣʫ), ʱʦ ʤʦʛʣʠ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʜʝʨʞʘʥʥʷ ʟʘʚʠʱʝʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ.  
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ʄʆɾʃʀɺʆʉʊɯ ɼʆʉʃɯɼɾɽʅʅʗ N-NO2 ʊɸ O-NO2 ʉʇʆʃʋʂ  

ʄɽʊʆɼʆʄ ɻʍʄʉ 

 

ɿʘʛʠʥʘʡʢʦ ɭʚʛʝʥ ʉʝʨʛʽʡʦʚʠʯ 

ʛʦʣʦʚʥʠʡ ʩʫʜʦʚʠʡ ʝʢʩʧʝʨʪ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʅɼɽʂʎ ʄɺʉ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʉʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2020 ʨʦʢʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʧʽʜʨʦʟʜʽʣʽʚ ɽʢʩʧʝʨʪʥʦʾ ʩʣʫʞʙʠ ʄɺʉ ʋʢʨʘʾʥʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʛʘʟʦʚʠʤʠ 

ʭʨʦʤʘʪʦʛʨʘʬʘʤʠ ʟ ʤʘʩʩʝʣʝʢʪʠʚʥʠʤʠ ʜʝʪʝʢʪʦʨʘʤʠ, ʚ ʢʦʪʨʠʭ ʽʦʥʽʟʘʮʽʷ 

ʜʝʪʝʢʪʫʻʤʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʜʘʨʫ, ʘ ʨʦʟʜʽʣʝʥʥʷ 

ʨʝʯʦʚʠʥ ʧʨʦʭʦʜʠʪʴ ʚ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʢʘʭ, ʽʟ ʥʝʧʦʣʷʨʥʦʶ ʥʝʨʫʭʦʤʦʶ ʬʘʟʦʶ. 

ʆʪʞʝ, ʚʠʱʝʦʧʠʩʘʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʦʶ ʽ ʪʘʢ ʙʠ ʤʦʚʠʪʠ çʩʪʘʥʜʘʨʪʥʦʶè ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʝʢʩʧʝʨʪʥʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 5.1 çɼʦʩʣʽʜʞʝʥʥʷ 

ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʧʨʦʜʫʢʪʽʚ ʚʠʙʫʭʫ ʪʘ ʧʦʩʪʨʽʣʫè. 

ʈʦʟʤʘʾʪʪʷ ʨʝʯʦʚʠʥ, ʢʦʪʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʽ ʟʘ ʜʘʥʦʶ ʝʢʩʧʝʨʪʥʦʶ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʜʦʩʠʪʴ ʰʠʨʦʢʝ, ʘ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ï ʨʽʟʥʦʤʘʥʽʪʥʽ. 

ɼʦʩʚʽʜ ʟʘʢʦʨʜʦʥʥʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʧʨʘʢʪʠʢʠ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʧʝʚʥʽ ʛʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ (N-NO2 ʪʘ O-NO2 ʩʧʦʣʫʢʠ) ʚʠʤʘʛʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʘʙʦ ʧʨʠʥʘʡʤʥʽ ʟʤʽʥʠ çʩʪʘʥʜʘʨʪʥʦʾè 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʜʽʙʥʽ ʢʨʦʢʠ, ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʧʘʨʘʣʝʣʴʥʠʭ, ʧʽʜʪʚʝʨʜʞʫʶʯʠʭ, ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʤʦʣʝʢʫʣʷʨʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ ʚ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ), ʘ ʪʘʢʦʞ ʧʣʘʥʘʨʥʘ 

ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʚ ʪʦʥʢʦʤʫ ʰʘʨʽ ʩʦʨʙʝʥʪʫ (ʊʐʍ)), ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʝʜʦʮʽʣʴʥʠʤʠ ʪʘ ʚʠʤʘʛʘʪʠʤʫʪʴ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʣʠʚʘʥʴ. 

ʅʘ ʬʦʥʽ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʽ 

ʨʦʟʨʦʙʢʠ ʷʢ ʙʽʣʴʰ ʫʥʽʬʽʢʦʚʘʥʦʛʦ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ 
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ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʦʛʦ, 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ 

ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ (N-NO2 ʪʘ O-NO2 ʩʧʦʣʫʢ). 

ʇʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʜʦʩʪʫʧʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽ ʜʦʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʘ ʦʩʦʙʣʠʚʦ N-NO2 ʪʘ O-NO2 ʩʧʦʣʫʢ, 

ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʟ 

ʽʦʥʽʟʘʮʽʻʶ ʝʣʝʢʪʨʦʥʥʠʤ ʫʜʘʨʦʤ, ʚʠʢʣʠʢʘʻ ʫʩʢʣʘʜʥʝʥʥʷ. ʊʘʢʦʞ ʚʽʜʩʫʪʥʽ ʷʢ 

ʫʥʽʬʽʢʦʚʘʥʠʡ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʠʡ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ (N-NO2 

ʪʘ O-NO2 ʩʧʦʣʫʢ). 

ʆʜʥʠʤʠ ʟ ʧʨʠʢʣʘʜʽʚ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʢʦʥʮʝʧʮʽʾ, 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʻ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʝʪʦʜʠ ʧʨʠʡʥʷʪʽ 

ɸʛʝʥʩʪʚʦʤ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ (United 

States Environmental Protection Agency (EPA US)): 

- ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ (SW-

846 Test Method 8095: Explosives by Gas Chromatography); 

- ʜʦʩʣʽʜʞʝʥʥʷ ʥʽʪʨʦʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ, ʥʽʪʨʦʘʤʽʥʽʚ ʪʘ ʥʽʪʨʦʝʬʽʨʽʚ 

ʤʝʪʦʜʦʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ (SW-846 Test Method 8330B: 

Nitroaromatics, Nitramines, and Nitrate Esters by High Performance Liquid 

Chromatography (HPLC). 

ʄʝʪʘ ʨʦʙʦʪʠ./Aim. ʗʢ ʚʞʝ ʙʫʣʦ ʟʛʘʜʘʥʦ ʫ ʚʩʪʫʧʥʽʡ ʯʘʩʪʠʥʽ, ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ɽʢʩʧʝʨʪʥʦʾ ʩʣʫʞʙʠ ʄɺʉ ʋʢʨʘʾʥʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ 

ʛʘʟʦʚʠʤʠ ʭʨʦʤʘʪʦʛʨʘʬʘʤʠ ʟ ʤʘʩʩʝʣʝʢʪʠʚʥʠʤʠ ʤʦʥʦʢʚʘʜʨʫʧʦʣʴʥʠʤʠ 

ʜʝʪʝʢʪʦʨʘʤʠ, ʚ ʢʦʪʨʠʭ ʽʦʥʽʟʘʮʽʷ ʜʝʪʝʢʪʫʻʤʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʜʘʨʫ, ʘ ʨʦʟʜʽʣʝʥʥʷ ʨʝʯʦʚʠʥ ʧʨʦʭʦʜʠʪʴ ʚ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʢʘʭ, ʽʟ 

ʥʝʧʦʣʷʨʥʦʶ ʥʝʨʫʭʦʤʦʶ ʬʘʟʦʶ (5% ʬʝʥʽʣ 95% ʜʠʤʝʪʠʣʧʦʣʽʩʠʣʦʢʩʘʥ) ʪʘ 

ʥʘʩʪʫʧʥʠʤʠ ʨʦʟʤʽʨʘʤʠ: ʜʦʚʞʠʥʘ ï 30 ʤ; ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ï 0,25 ʤʤ; ʪʦʚʱʠʥʘ 

ʧʣʽʚʢʠ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ ï 0,25 ʤʢʤ. 
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ʇʨʠʢʣʘʜʘʤʠ ʧʦʜʽʙʥʠʭ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʦʢ ʤʦʞʫʪʴ ʙʫʪʠ: 

- ZB-5MSi (Zebron Phenomenex); 

- Rxi-5ms (Restek); 

- HP-5MS, VF-5ms (Agilent Technologies) ʪʘ ʽʥʰʽ. 

ʆʪʞʝ, ʚʠʱʝʦʧʠʩʘʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʦʶ ʽ ʪʘʢ ʙʠ ʤʦʚʠʪʠ çʩʪʘʥʜʘʨʪʥʦʶè ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, 

ʢʦʪʨʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʧʽʜʨʦʟʜʽʣʘʭ ɽʢʩʧʝʨʪʥʦʾ ʩʣʫʞʙʠ. 

ʉʝʨʝʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʢʦʥʬʽʛʫʨʘʮʽʡ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʠʭ ʚ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ, ʚʽʜʥʦʩʥʦ çʩʪʘʥʜʘʨʪʥʦʾè, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʜʝʢʽʣʴʢʘ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʫ ʟ ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʤ 

ʜʝʪʝʢʪʦʨʦʤ, ʘʣʝ ʽʟ ʭʽʤʽʯʥʦʶ ʽʦʥʽʟʘʮʽʻʶ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʫ ʟ 

ʝʣʝʢʪʨʦʥʥʦ-ʟʘʭʦʧʣʶʚʘʣʴʥʠʤ ʜʝʪʝʢʪʦʨʦʤ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʫ 

ʟ ʘʟʦʪʥʠʤ ʭʝʤʽʣʶʤʽʥʽʩʮʝʥʪʥʠʤ ʜʝʪʝʢʪʦʨʦʤ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʦʢ ʟ 

ʚʽʜʤʽʥʥʠʤʠ ʨʦʟʤʽʨʘʤʠ (ʤʝʥʰʘ ʜʦʚʞʠʥʘ, ʙʽʣʴʰʠʡ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ, ʙʽʣʴʰʘ 

ʪʦʚʱʠʥʘ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ) (DB-5 6 ʤ / 0,53 ʤʤ / 1,0 ʤʢʤ; Rtx-200 

6 ʤ / 0,53 ʤʤ / 1,5 ʤʢʤ; ZB-5MS 5 ʤ / 0,25 ʤʤ / 0,25 ʤʢʤ); ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʦʢ ʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʥʝʨʫʭʦʤʦʶ ʬʘʟʦʶ (Rtx-TNT; Rtx-

TNT2); ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʦʢ; 

ʆʪʞʝ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʪʢʦʚʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʤʝʪʦʜʘʤʠ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ 

N-NO2 ʪʘ O-NO2 ʩʧʦʣʫʢ ʟʦʢʨʝʤʘ, ʪʘʢ ʽ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ ʚʟʘʛʘʣʽ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʥʘʡʙʽʣʴʰ çʩʪʘʥʜʘʨʪʥʫè ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and metods. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1, ʪʘ ʧʘʨʘʤʝʪʨʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 
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ʊʘʙʣʠʮʷ 1 

ʂʦʥʬʽʛʫʨʘʮʽʾ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ 1 2 

ɻʘʟʦʭʨʦʤʘʪʦʛʨʬʽʯʥʘ ʩʠʩʪʝʤʘ 
Shimadzu 

GCMS-QP2020 EI 

Agilent 6890N/5975 

Inert GC/MS System 

ʊʠʧ ʭʨʦʤʘʪʦʛʨʘʬʫ ʛʘʟʦʚʠʡ ʛʘʟʦʚʠʡ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʭʨʦʤʘʪʦʛʨʘʬʫ 
Shimadzu 

GC-2010PlusAMS 

Agilent Technologies 

6890N 

Network GC 

Sysytem 

ʊʠʧ ʜʝʪʝʢʪʦʨʘ 
ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʡ, 

ʤʦʥʦʢʚʘʜʨʫʧʦʣʴʥʠʡ 

ʤʘʩ-ʩʝʣʝʢʪʠʚʥʠʡ, 

ʤʦʥʦʢʚʘʜʨʫʧʦʣʴʥʠʡ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʜʝʪʝʢʪʦʨʘ --- 
Agilent Technologies 

5975B inert MSD 

ʉʧʦʩʽʙ ʽʦʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʠʡ ʫʜʘʨ ʝʣʝʢʪʨʦʥʥʠʡ ʫʜʘʨ 

ɸʚʪʦʩʘʤʧʣʝʨ 
Shimadzu AOC-20s 

Auto sampler 

Agilent Technologies 

7683B Series 

Autosampler 

ɸʚʪʦʽʥʞʝʢʪʦʨ 
Shimadzu AOC-20i 

Auto injector 

Agilent Technologies 

7683B Series injector 

ʊʠʧ ʣʘʡʥʝʨʘ Split and Splitless Split and Splitless 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʣʘʡʥʝʨʘ 

Shimadzu 

LINERGC2010 

GNWWOOL 

(Part. # 221-75193) 

Zebron PLUS Liner 

for Agilent & 

Thermo 

(Part. # AG2-0A11-

05) 

ʈʦʟʤʽʨʠ ʣʘʡʥʝʨʘ 
3.4 mm ID / 95mm, 

deactivated, with wool 

4mm ID / 78,5mm, 

Single Taper Wool 

on Bottom 
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ʊʠʧ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʢʦʣʦʥʢʠ ʢʘʧʽʣʷʨʥʘ ʢʘʧʽʣʷʨʥʘ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ ʢʦʣʦʥʢʠ 

ZB-5ʄSi 

(Part. # 7HG-G018-11) 

VF-5ms 

(Part. # ʉʈ8944) 

ʈʦʟʤʽʨʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʾ 

ʢʦʣʦʥʢʠ: 
  

ɼʦʚʞʠʥʘ, ʤ 30 30 

ɼʽʘʤʝʪʨ, ʤʤ 0,25 0,25 

ʊʦʚʱʠʥʘ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ, ʤʢʤ 0,25 0,25 

ʇʦʣʷʨʥʽʩʪʴ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ ʥʝʧʦʣʷʨʥʘ ʥʝʧʦʣʷʨʥʘ 

ʉʢʣʘʜ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ 

5% ʬʝʥʽʣ 

95% ʜʠʤʝʪʠʣ-

ʧʦʣʽʩʠʣʦʢʩʘʥ 

5% ʬʝʥʽʣ 

95% ʜʠʤʝʪʠʣ-

ʧʦʣʽʩʠʣʦʢʩʘʥ 

 

ʊʘʙʣʠʮʷ 2 

ʇʘʨʘʤʝʪʨʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ 1.1 1.2 

ɻʘʟ ʥʦʩʽʡ ʅʝ ʅʝ 

ʆʙôʻʤ ʽʥʞʝʢʪʫʻʤʦʾ ʧʨʦʙʠ, ʤʢʣ 1 1 

ʊʝʤʧʝʨʘʪʫʨʘ ʽʥʞʝʢʮʽʡʥʦʛʦ ʧʦʨʪʫ, Áʉ 170 170 

ʈʝʞʠʤ ʽʥʞʝʢʮʽʾ split split 

ɺʽʜʥʦʰʝʥʥʷ ʧʦʜʽʣʫ ʧʦʪʦʢʫ 1:20 (ʚʨʫʯʥʫ) 1:20 (ʚʨʫʯʥʫ) 

ʈʝʞʠʤ ʢʦʥʪʨʦʣʶ ʧʦʪʦʢʫ liner velocity constant flow 

ʊʠʩʢ, ʢʇʘ 117,0 (ʘʚʪʦ.) 116,4 (ʘʚʪʦ.) 

ɿʘʛʘʣʴʥʠʡ ʧʦʪʽʢ, ʤʣ/ʭʚ 34,5 (ʘʚʪʦ.) 34,2 (ʘʚʪʦ.) 

ʇʦʪʽʢ ʧʦ ʢʦʣʦʥʮʽ, ʤʣ/ʭʚ 1,50 (ʚʨʫʯʥʫ) 1,50 (ʚʨʫʯʥʫ) 

ʃʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ, ʩʤ/ʩʝʢ 45,8 (ʘʚʪʦ.) 46,0 (ʘʚʪʦ.) 

ʇʦʪʽʢ ʦʙʜʫʚʫ ʩʝʧʪʠ, ʤʣ/ʭʚ 3,0 (ʚʨʫʯʥʫ) --- 

ʊʝʤʧʝʨʘʪʫʨʥʘ ʧʨʦʛʨʘʤʘ:   

ʇʝʨʰʘ (ʧʦʯʘʪʢʦʚʘ) ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ 

ʢʦʣʦʥʢʫ, Áʉ 
110,0 110,0 
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ɺʠʪʨʠʤʢʘ ʧʨʠ ʧʝʨʰʽʡ (ʧʦʯʘʪʢʦʚʽʡ) 

ʪʝʤʧʝʨʘʪʫʨʽ, ʭʚ 
0,00 0,00 

ʐʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ, Áʉ/ʭʚ 20,00 20,00 

ɼʨʫʛʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ ʢʦʣʦʥʢʠ, Áʉ 170,0 170,0 

ɺʠʪʨʠʤʢʘ ʧʨʠ ʜʨʫʛʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʭʚ 16,00 16,00 

ʐʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ, Áʉ/ʭʚ 20,00 20,00 

ʊʨʝʪʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʫ ʢʦʣʦʥʢʠ, Áʉ 250,0 250,0 

ɺʠʪʨʠʤʢʘ ʧʨʠ ʪʨʝʪʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʭʚ 5,00 5,00 

ʐʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ, Áʉ/ʭʚ --- --- 

ʊʝʤʧʝʨʘʪʫʨʘ ʽʥʪʝʨʬʝʡʩʫ, Áʉ 240,0 240,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʽʦʥʥʦʛʦ ʜʞʝʨʝʣʘ, Áʉ 230,0 230,0 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʚʘʜʨʫʧʦʣʷ, Áʉ --- 150 

ʈʝʞʠʤ ʽʦʥʽʟʘʮʽʾ EI EI 

ɽʥʝʨʛʽʷ ʽʦʥʽʟʘʮʽʾ, ʝɺ 70 70 

ɿʘʪʨʠʤʢʠ ʚʠʭʦʜʫ ʨʦʟʯʠʥʥʠʢʘ, ʭʚ 1,50 1,50 

ʇʦʯʘʪʦʢ ʨʝʻʩʪʨʘʮʽʾ ʭʨʦʤʘʪʦʛʨʘʥʤʠ, ʭʚ 1,60 --- 

ɿʘʢʽʥʯʝʥʥʷ ʨʝʻʩʪʨʘʮʽʾ ʭʨʦʤʘʪʦʛʨʘʤʠ, ʭʚ 28,00 28,00 

ʈʝʞʠʤ ʨʝʻʩʪʨʘʮʽʾ ʭʨʦʤʘʪʦʛʨʘʤʠ Skan Skan 

ɼʽʘʧʘʟʦʥ ʨʝʻʩʪʨʫʻʤʠʭ ʤʘʩ, ɼʘ 35-350 35-350 

 

ɺ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʙʫʣʠ ʦʙʨʘʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʩʫʤʽʰʝʚʽ 

ʚʠʙʫʭʦʚʽ ʨʝʯʦʚʠʥʠ, ʢʦʪʨʽ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ ʜʦʩʣʽʜʞʫʚʘʥʽ (ʰʫʢʘʥʽ) 

ʨʝʯʦʚʠʥʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3. 
 

ʊʘʙʣʠʮʷ 3 

ʇʝʨʝʣʽʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʟʨʘʟʢʠ 
ɼʦʩʣʽʜʞʫʚʘʥʽ (ʰʫʢʘʥʽ) ʨʝʯʦʚʠʥʠ 

A-IX -I ʮʠʢʣʦʪʨʠʤʝʪʠʣʝʥʪʨʠʥʽʪʨʦʘʤʽʥ (ʛʝʢʩʦʛʝʥ) 

ʆʢʬʦʣ ʮʠʢʣʦʪʝʪʨʘʤʝʪʠʣʝʥʪʝʪʨʘʥʽʪʨʘʤʽʥ (ʦʢʪʦʛʝʥ) 
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ʈʅɼʉʀ-5ʂ 

ʜʠʝʪʠʣʝʥʛʣʽʢʦʣʴʜʠʥʽʪʨʘʪ (ɼɽɻɼʅ); ʪʨʠʥʽʪʨʘʪ ʛʣʽʮʝʨʠʥʫ 

(ʊʅɻʎ; ʥʽʪʨʦʛʣʽʮʝʨʠʥ); ʜʠʥʽʪʨʘʪʠ ʪʦʣʫʦʣʫ (ɼʅʊ); 

ʜʠʬʝʥʽʣʘʤʽʥ (ɼʌɸ); ʜʠʝʪʠʣʜʠʬʝʥʽʣʩʝʯʦʚʠʥʘ (ʎ1; 

ʮʝʥʪʨʘʣʽʪ 1); ʜʠʤʝʪʠʣʜʠʬʝʥʽʣʩʝʯʦʚʠʥʘ (ʎ2; ʮʝʥʪʨʘʣʽʪ 2). 

ʜʠʤʥʠʡ ʧʦʨʦʭ ʩʽʨʢʘ (S) 

ʊɼ 
ʪʨʠʥʽʪʨʘʪ ʪʦʣʫʦʣʫ (ʊʅʊ; ʪʨʦʪʠʣ); ʤʦʥʦʥʽʪʨʘʪ ʥʘʬʪʘʣʽʥʫ 

(ʄʅʅ); ʜʠʥʽʪʨʘʪʠ ʥʘʬʪʘʣʽʥʫ (ɼʅʅ). 

ʊɽʅ ʧʝʥʪʘʝʨʝʪʨʠʪʪʝʪʨʘʥʽʪʨʘʪ (ʊɽʅ) 

ʊʝʪʨʽʣ ʪʨʠʥʽʪʨʦʬʝʥʽʣʤʝʪʠʣʥʽʪʨʘʤʽʥ (ʪʝʪʨʽʣ) 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʫʤʦʚ ʢʦʥʬʽʛʫʨʘʮʽʡ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʷʭ 1, 2, ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: 

ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʝʢʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ O-NO2 ʪʘ N-NO2 ʩʧʦʣʫʢ (ʊʅɻʎ; 

ɼɽɻɼʅ; ʛʝʢʩʦʛʝʥ); ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʝʢʪʫʚʘʥʥʷ ʨʷʜʫ ʉ-NO2 ʩʧʦʣʫʢ (ʊʅʊ; ɼʅʊ; 

ʄʅʅ; ɼʅʅ); ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʝʢʪʫʚʘʥʥʷ ʜʝʷʢʠʭ, ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʫʤʽʰʝʚʠʭ ɺʈ (ɼʌɸ; ʎ1; ʎ2; ʩʽʨʢʘ); ʤʦʞʣʠʚʽʩʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʜʝʷʢʠʭ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ɺʈ, ʟʘ ʨʘʭʫʥʦʢ ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʭ ʨʦʟʢʣʘʜʫ 

(ʪʝʪʨʽʣ); ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ 

ʜʝʪʝʢʪʫʻʤʠʭ ʨʝʯʦʚʠʥ, ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʾʭ ʚʧʝʚʥʝʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ; ʚʧʝʚʥʝʥʘ 

ʽʥʪʝʨʧʨʠʪʘʮʽʷ ʤʘʩʩʧʝʢʪʨʽʚ ʜʝʪʝʢʪʫʻʤʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤʠ 

ʙʘʟʘʤʠ ʜʘʥʠʭ; ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʝʪʝʢʪʫʚʘʥʥʷ ʜʝʷʢʠʭ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ɺʈ (ʊɽʅ); 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʝʪʝʢʪʫʚʘʥʥʷ ʜʝʷʢʠʭ ʚʘʞʢʦʣʝʪʢʠʭ ɺʈ (ʦʢʪʦʛʝʥ). 

ɺʠʩʥʦʚʢʠ./Conclusions. ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ, ʭʦʯ ʽ ʥʝ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ, ʦʜʥʘʢ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʠʪʴ ʰʠʨʦʢʦʾ ʛʨʫʧʠ 

ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʠʩʫʪʥʽ ʥʝ ʪʽʣʴʢʠ N-NO2 ʪʘ O-NO2 ʩʧʦʣʫʢʠ, ʘ ʽ 

C-NO2 ʩʧʦʣʫʢʠ ʪʘ ʜʦʧʦʤʽʞʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʤʽʰʝʚʠʭ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ. 
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QSAR ɸʅɸʃʀɿ ʇʈʆʅʀʎɸɽʄʆʉʊʀ ɺɽʑɽʉʊɺ ʏɽʈɽɿ 

ɻɽʄɸʊʆʕʅʎɽʌɸʃʀʏɽʉʂʀʁ ɹɸʈʔɽʈ ʅɸ ʄʆɼɽʃʗʍ PAMPA 

 

ʂʦʩʠʥʩʢʘʷ ɸʥʥʘ ʇʘʚʣʦʚʥʘ,
 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ, 

ʐʠʨʠʢʘʣʦʚʘ ɸʥʞʝʣʘ ɸʣʝʢʩʝʝʚʥʘ
 

ʢ. ʭ. ʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ, 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 

ʆʛʥʠʯʝʥʢʦ ʃʶʜʤʠʣʘ ʅʠʢʦʣʘʝʚʥʘ, 

ʢ. ʭ. ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʂʫʟʴʤʠʥ ɺʠʢʪʦʨ ɽʚʛʝʥʴʝʚʠʯ 

ʯʣʝʥ-ʢʦʨʨ. ʅɸʅ ʋʢʨʘʠʥʳ, ʟʘʚʦʪʜʝʣʦʤ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʭʝʤʦʠʥʬʦʨʤʘʪʠʢʠ, 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ  

ʠʥʩʪʠʪʫʪ ʠʤ. ɸ. ɺ. ɹʦʛʘʪʩʢʦʛʦ ʅɸʅ ʋʢʨʘʠʥʳ 

ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʪʝʨʘʧʠʠ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʠʥʩʫʣʴʪʳ, ʦʧʫʭʦʣʠ ʤʦʟʛʘ ʠ ʜʨ.) ʥʝʦʙʭʦʜʠʤ 

ʙʳʩʪʨʳʡ ʠ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʢʨʦʚʠ ʚ ʤʦʟʛ ʧʫʪʝʤ 

ʧʨʝʦʜʦʣʝʥʠʷ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ (ɻʕɹ). ɻʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ 

ʙʘʨʴʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʤʝʞʜʫ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ (ʎʅʉ). ɻʕɹ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʪʢʘʥʝʚʳʝ ʙʘʨʴʝʨʳ, 

ʠʤʝʝʪ ʜʚʦʡʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ï ʨʝʛʫʣʷʪʦʨʥʫʶ ʠ ʟʘʱʠʪʥʫʶ. ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ  ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʢʣʝʪʢʘʤ ʎʅʉ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ɻʕɹ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ 

ʤʝʪʦʜʦʚ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʦʚ ʥʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ (in 

vivo). ʅʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ 

ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨʘʭ (in vitro), ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (in silico). 
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ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (QSAR / QSPR) ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ɻʕɹ, ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʢʘʨʩʪʚ ʧʘʩʩʠʚʥʘʷ ʜʠʬʬʫʟʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʠʭ ʠʟ ʢʨʦʚʦʪʦʢʘ ʚ ʤʦʟʛ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʣʝʢʘʨʩʪʚ, ʢʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩʢʨʠʥʠʥʛ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ, 

ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ PAMPA (parallel 

artificial membrane permeability assay), ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. PAMPA ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʯʝʨʝʟ ʞʝʣʫʜʦʯʥʦ-

ʢʠhʝʯʥʳʡ ʪʨʘʢʪ ʠ ʢʦʞʫ, ʦʜʥʘʢʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʷʨʥʳʭ 

ʣʠʧʠʜʦʚ ʤʦʟʛʘ ʩʚʠʥʴʠ, ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʜʦʜʝʢʘʥʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʚʝʱʝʩʪʚʘ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ɻʕɹ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʤʧʣʝʢʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʭ ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʚʳʙʦʨʢʘ ʠʟ 104 

ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʧʘʩʩʠʚʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʧʦʣʫʯʝʥʥʦʡ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʈɸʄʈɸ. ɼʘʥʥʳʝ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (LogP0
PAMPA-BBB

) ʙʳʣʠ 

ʚʟʷʪʳ ʠʟ ʨʘʙʦʪʳ ʎʠʥʤʘʥʘ ʠ ʜʨ. [1], ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʫʣʫʯʰʝʥʥʳʡ ʩʦʩʪʘʚ 

ʤʝʤʙʨʘʥʳ PAMPA. ʆʥʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʘʚ PAMPA ï BBB ʥʘ ʦʩʥʦʚʝ 10% 

ʣʠʧʠʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʚʠʥʴʠ (PBLE) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʷʪʴ 

ʨʘʟ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʧʠʜʦʚ ʚ ʙʦʣʝʝ ʚʷʟʢʦʤ ʘʣʢʘʥʦʚʦʤ 

ʨʘʩʪʚʦʨʠʪʝʣʝ, ʯʝʤ ʜʦʜʝʢʘʥ, ʠ ʩ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʤʝʤʙʨʘʥʘʤʠ. 

ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʤʧʣʝʢʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ [2]. ʉʠʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʠ ʧʦʜʩʯʝʪʝ 

ʨʘʟʣʠʯʥʳʭ ʯʝʪʳʨʝʭʘʪʦʤʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʬʨʘʛʤʝʥʪʦʚ (ʩʠʤʧʣʝʢʩʦʚ). ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʚʘʨʠʘʥʪʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʚʝʨʰʠʥ 
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(ʘʪʦʤʦʚ) ʩʠʤʧʣʝʢʩʘ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʘʪʦʤʦʚ ʚ ʩʠʤʧʣʝʢʩʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʠʭ ʤʝʪʢʘʤ (ʩʠʤʚʦʣʘʤ ʘʪʦʤʦʚ), ʥʦ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ 

ʘʪʦʤʦʚ (ʚʝʩʦʚ ʚʝʨʰʠʥ ʩʠʤʧʣʝʢʩʦʚ). ɼʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʪʦʤʦʚ ʚ ʩʠʤʧʣʝʢʩʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ: ʯʘʩʪʠʯʥʳʡ ʟʘʨʷʜ, ʣʠʧʦʬʠʣʴʥʦʩʪʴ, ʨʝʬʨʘʢʮʠʷ, ʧʘʨʘʤʝʪʨʳ ʚʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʪʫʧʘʪʴ ʜʦʥʦʨʦʤ / ʘʢʮʝʧʪʦʨʦʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʅ-ʩʚʷʟʠ ʠ ʜʨ. 

ɼʣʷ ʘʪʦʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʤʝʶʱʠʭ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

(ʣʠʧʦʬʠʣʴʥʦʩʪʴ, ʟʘʨʷʜ ʠ ʜʨ.), ʜʠʘʧʘʟʦʥ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʨʝʪʥʳʭ ʛʨʫʧʧ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ (G) ʷʚʣʷʝʪʩʷ ʥʘʩʪʨʦʝʯʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʠ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ (ʦʙʳʯʥʦ G = 3-7). ʄʝʪʢʘ ʘʪʦʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ. ɼʝʪʘʣʠ ʚʳʯʠʩʣʝʥʠʷ ʩʠʤʧʣʝʢʩʥʳʭ 

ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ [2]. 

ʈʘʩʯʝʪ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 2D ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʧʦʣʦʛʠʷ ʤʦʣʝʢʫʣʳ, ʪ.ʝ. 

ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʫʣʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʨʠ ʨʝʰʝʥʠʠ QSPR ʟʘʜʘʯʠ ʢ ʩʠʤʧʣʝʢʩʥʳʤ ʜʝʩʢʨʠʧʪʦʨʘʤ 

ʙʳʣʠ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʝʢʫʣ: 

ʣʠʧʦʬʠʣʴʥʦʩʪʴ (I.XLogP), ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ (I.Rf), ʚʳʨʦʚʥʝʥʥʘʷ 

ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ (I.En) ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ (ɯ.AW). 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ çʩʪʨʫʢʪʫʨʘ ï ʧʨʦʥʠʮʘʝʤʦʩʪʴè ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʯʘʩʪʠʯʥʳʭ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (PLS) ʠ 

ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ Random Forest (RF), ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ 

ʩʝʙʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʪʩʝʚ ʚʟʘʠʤʥʦ-ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʠ ʧʦʩʪʦʷʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ Trend Vector ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʯʘʣʴʥʳʭ ʥʘʙʦʨʦʚ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ PLS- ʠ RF- ʤʦʜʝʣʝʡ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʳʭ PLS- ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʮʝʜʫʨʫ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. 



278 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʝʩʣʫʯʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ QSPR ʤʦʜʝʣʝʡ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ Y ï Scrambling, ʩʫʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʤʦʜʝʣʝʡ ʧʫʪʝʤ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝʤʝʰʠʚʘʥʠʡ ʟʥʘʯʝʥʠʡ ʩʚʦʡʩʪʚ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ  r "HyperChem" (trial-ʚʝʨʩʠ ̫

HyperChem 7.01). ʇʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʜʫʙʣʠʢʘʪʦʚ, ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʚʳʙʦʨʢʠ 

ʠ ʨʘʩʯʝʪ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

HiT QSAR [2]. 

ʇʨʠ ʨʘʩʯʝʪʝ ʩʠʤʧʣʝʢʩʥʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʩʭʝʤʳ ʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʘʪʦʤʥʳʭ ʩʚʦʡʩʪʚ ʥʘ ʠʥʪʝʨʚʘʣʳ: 

ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ: A <2.19Ò B <2.5Ò C <3 Ò D, 

ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ: A <1.5 Ò B <3 Ò C <8 Ò D 

ʘʪʦʤʥʳʡ ʟʘʨʷʜ: A <-0.16 Ò B <-0.07 Ò C <0.02 Ò D <0.11 Ò E <0.21 Ò F <0.30 Ò G 

ʣʠʧʦʬʠʣʴʥʦʩʪʴ:A <-1.51 Ò B <-0.96 Ò C <-0.42 Ò D <0.13 Ò E <0.68 Ò F <1.23 Ò G 

ɺɼɺ ʧʨʠʪʷʞʝʥʠʝ: A <50 Ò B <100 Ò C <250 Ò D <400 Ò E <650 Ò F <2000 Ò G 

ɺɼɺ ʦʪʪʘʣʢʠʚʘʥʠʝ: A <20000 Ò B <32000 Ò C <50000 Ò D <100000. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʘʪʦʤʳ ʚ ʩʠʤʧʣʝʢʩʘʭ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: D ï 

ʜʦʥʦʨ ʧʦʪʝʥʮʠʘʣʴʥʦʡ  H-ʩʚʷʟʠ, A ï ʘʢʮʝʧʪʦʨ ʧʦʪʝʥʮʠʘʣʴʥʦʡ H-ʩʚʷʟʠ ʠ I ï 

ʠʥʜʠʬʬʝʨʝʥʪʥʳʡ ʘʪʦʤ. 

ɺʩʝʛʦ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ 10593 ʩʠʤʧʣʝʢʩʥʳʭ 

ʜʝʩʢʨʠʧʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ɼʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ɻʕɹ ʥʘ ʤʦʜʝʣʷʭ 

ʈɸʄʈɸ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ PLS-ʤʦʜʝʣʠ ʚʩʝ ʤʦʣʝʢʫʣʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʦʙʫʯʝʥʠʝ 

(ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʩʦʩʪʦʷʣʘ ʠʟ 104 ʩʦʝʜʠʥʝʥʠʡ). ɼʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ 2D PLS QSPR ʤʦʜʝʣʴ ɸ1 ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʢʦʣʠʯʝʩʪʚʦ ʣʘʪʝʥʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ɸ=3, ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R
2
=0.83, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʢʦʣʴʟʷʱʝʛʦ 

ʢʦʥʪʨʦʣʷ Q
2
=0.74, ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ (S) ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ S(ws) = 
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0.67 ʠ ʚ ʫʩʣʦʚʠʷʭ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʨʦʣʷ S(cv) = 0.83. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʤʦʜʝʣʴ ɸ1 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʥʝ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ logP0
PAMPA-BBB

, ʘ ʪʦʣʴʢʦ ʜʣʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʰʠʙʦʯʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʨʦʮʝʜʫʨʘ Y ï Scrambling, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʦʜʝʣʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: R
2
(scr)=0.10Ñ0.01, 

Q
2
(scr)=0.04Ñ0.01. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ R

2
(scr) ʠ Q

2
 (scr) ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʩʣʫʯʘʡʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ (logP0
PAMPA-BBB

) ʯʝʨʝʟ ɻʕɹ ʥʘ ʤʦʜʝʣʠ 

PAMPA. 

ɺ ʨʘʤʢʘʭ ʩʠʤʧʣʝʢʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦ 

ʩʫʤʤʠʨʦʚʘʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʚʢʣʘʜʳ ʜʝʩʢʨʠʧʪʦʨʦʚ ʚ ʠʪʦʛʦʚʫʶ ʤʦʜʝʣʴ QSPR ʜʣʷ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʘʨʠʘʥʪʫ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʘʪʦʤʦʚ ʚ ʩʠʤʧʣʝʢʩʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʩʠʤʧʣʝʢʩʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʚʝʨʰʠʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʨʷʜʘʤ ʘʪʦʤʦʚ, ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ ʨʦʣʴ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʩʠʤʧʣʝʢʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʘʪʦʤʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ 

ʣʠʧʦʬʠʣʴʥʦʩʪʠ, ʦʪʨʘʞʘʝʪ ʨʦʣʴ ʛʠʜʨʦʬʦʙʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪ. ʜ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʴ logP0
PAMPA-BBB

. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ɻʕɹ 

(ʧʦ ʤʦʜʝʣʠ ʈɸʄʈɸ) ʦʢʘʟʳʚʘʝʪ ʣʠʧʦʬʠʣʴʥʦʩʪʴ - 44%. ɺʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (21%) ʦʙʣʘʜʘʶʪ ʟʘʤʝʪʥʳʤ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʯʝʨʝʟ ɻʕɹ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʦ ʦʪʪʘʣʢʠʚʘʥʠʝ (14%). ʇʨʠʨʦʜʘ ʘʪʦʤʦʚ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʥʝ ʜʦʤʠʥʠʨʫʶʱʠʝ, ʥʦ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʥʳʝ - 16% ʠ 15%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʚʘʞʥʳ. 
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ʈʠʩ. 1 ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʯʝʨʝʟ ɻʕɹ ʥʘ ʤʦʜʝʣʠ ʈAMPA (ʤʦʜʝʣʴ ɸ1) 

 

ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ QSPR ʤʦʜʝʣʴ ɸ1 ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʩʠʤʧʣʝʢʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʥʝʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʯʝʨʝʟ ɻʕɹ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʩʦʝʜʠʥʝʥʠʡ ʩʠʣʴʥʦ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ (-ʉʅ2-ʆʅ, -ʉʆʆʅ ʠ ʪ.ʜ.) 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʯʝʨʝʟ ɻʕɹ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʛʠʜʨʦʬʦʙʥʳʝ ʬʨʘʛʤʝʥʪʳ (ʘʣʢʠʣʴʥʳʝ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ, ʛʘʣʦʛʝʥʳ) ʫʚʝʣʠʯʠʚʘʶʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʛʥʦʟʫ ʙʳʣʘ ʧʦʣʫʯʝʥʘ RF-ʤʦʜʝʣʴ ɸ2, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ R
2
 = 0.97, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʜʣʷ çoobè ʚʳʙʦʨʢʠ R
2
(oob) = 0.71. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʘʞʥʦʩʪʴ ʜʝʩʢʨʠʧʪʦʨʦʚ. ɺ 

ʩʣʫʯʘʝ ʤʦʜʝʣʠ A2 ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ 

ʣʠʧʦʬʠʣʴʥʦʩʪʴ (52%). 

ɺʳʚʦʜʳ: ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ QSʈR ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ 
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ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʠʟʘʡʥʘ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ɻʕɹ. 
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ʊɽʍʅʆʃʆɻɯʏʅɯ ʈɯʐɽʅʅʗ ɼʃʗ ʇʆʂʈɸʑɽʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ʉʆʅʗʏʅʀʍ ʇɸʅɽʃɽʁ 

 

ʉʝʤʝʥʦʚ ɼʝʥʠʩ ʇʘʚʣʦʚʠʯ 

ʩʪʫʜʝʥʪ ɯʥʞʝʥʝʨʥʦ-ʭʽʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ɺʣʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʻʚʥʘ 

ʢʘʥʜʠʜʘʪ ʭʽʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɺʩʪʫʧ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʫ ʝʥʝʨʛʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʟ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʽʜʨʽʟʥʷʪʠʩʷ 

ʟʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ [1]. ɺʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʜʦʧʦʤʦʞʫʪʴ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾ, ʷʢʽ ʥʝ ʟʘʙʨʫʜʥʶʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʜʦʚʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ [2]. ʈʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʪʨʠʚʘʻ ʦʩʪʘʥʥʽ 

ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʜʝʢʽʣʴʢʘ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʣʶʜʩʪʚʘ [3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʇʦʨʽʚʥʷʥʥʷ 

ʭʽʤʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʩʦʥʷʯʥʽ 

ʧʘʥʝʣʝʡ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʪʠʧʫ. ʇʦʨʽʚʥʷʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʜʽʣʷʶʪʴ 3 ʪʠʧʠ: ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʽ, 

ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʪʘ ʪʦʥʢʦʧʣʽʚʢʦʚʽ ʧʘʥʝʣʽ. ʄʦʥʦʢʨʠʩʪʘʣʽʯʥʽ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ 

ʤʽʩʪʷʪʴ ʢʨʝʤʥʽʻʚʫ ʧʣʘʩʪʠʥʫ, ʚʠʛʦʪʦʚʣʝʥʫ ʟ ʤʦʥʦʢʨʠʩʪʘʣʘ ʢʨʝʤʥʽʶ. 

ʄʦʥʦʢʨʠʩʪʘʣ ʬʦʨʤʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʏʦʭʨʘʣʴʩʴʢʦʛʦ, ʚ ʷʢʦʤʫ 

ʢʨʠʩʪʘʣ ʧʦʤʽʱʘʻʪʴʩʷ ʚ ʚʘʥʥʫ ʟ ʨʦʟʧʣʘʚʣʝʥʠʤ ʯʠʩʪʠʤ ʢʨʝʤʥʽʻʤ ʧʨʠ ʚʠʩʦʢʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʪʽʤ ʟʘʧʘʣ ʚʠʪʷʛʫʻʪʴʩʷ, ʽ ʥʘʚʢʦʣʦ ʥʝʾ ʫʪʚʦʨʶʻʪʴʩʷ ʨʦʟʧʣʘʚʣʝʥʠʡ 

ʢʨʝʤʥʽʡ, ʫʪʚʦʨʶʶʯʠ ʦʜʠʥ ʢʨʠʩʪʘʣ. ɺʝʣʠʢʠʡ ʢʨʠʩʪʘʣ ʧʦʪʽʤ ʨʦʟʨʽʟʘʻʪʴʩʷ ʥʘ ʪʦʥʢʽ 

ʧʣʘʩʪʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɿʘʟʚʠʯʘʡ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʘ ʧʘʥʝʣʴ ʤʽʩʪʠʪʴ 60 ʘʙʦ 72 ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʘ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʧʘʥʝʣʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʘʥʝʣʽ ʟ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʨʝʤʥʽʶ ʟ 60 ʦʩʝʨʝʜʢʘʤʠ. 

ɿʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 17% ʜʦ 22%. 

ʇʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʷʢ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʽ 

ʧʘʥʝʣʽ - ʧʦʯʘʪʢʦʚʠʡ ʢʨʠʩʪʘʣ ʧʦʤʽʱʘʻʪʴʩʷ ʚ ʨʦʟʧʣʘʚʣʝʥʠʡ ʢʨʝʤʥʝʟʝʤ. ʆʜʥʘʢ 

ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʪʷʛʥʫʪʠ ʧʦʯʘʪʢʦʚʠʡ ʢʨʠʩʪʘʣ ʢʨʝʤʥʽʶ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚʝʩʴ 

ʨʝʟʝʨʚʫʘʨ ʟ ʢʨʝʤʥʽʻʤ. ʎʝʡ ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʙʝʟʣʽʯʽ 

ʢʨʠʩʪʘʣʽʚ. ʄʥʦʞʠʥʥʽ ʢʨʠʩʪʘʣʠ - ʮʝ ʪʝ, ʱʦ ʥʘʜʘʻ ʧʘʥʝʣʷʤ ʩʠʥʽʡ ʤʘʨʤʫʨʦʚʠʡ 

ʚʠʜ. ʗʢ ʽ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʽ ʧʘʥʝʣʽ, ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʧʘʥʝʣʽ ʙʫʜʫʪʴ ʤʽʩʪʠʪʠ ʘʙʦ 60, 

ʘʙʦ 72 ʦʩʝʨʝʜʢʠ. ɿʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 15% ʜʦ 

17%. ʆʜʥʘʢ, ʟʘʚʜʷʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʙʣʠʟʠʣʘʩʷ ʜʦ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʊʦʥʢʦʧʣʽʚʢʦʚʽ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ (ʧʘʥʝʣʽ) ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʠʭ ʽ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʭ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ. ɺʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʨʝʯʦʚʠʥʠ ʥʘ ʪʚʝʨʜʫ 

ʧʦʚʝʨʭʥʶ, ʥʘʧʨʠʢʣʘʜ ʩʢʣʦ. ʇʨʠʢʣʘʜʠ ʮʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ʚʢʣʶʯʘʶʪʴ: ʘʤʦʨʬʥʠʡ ʢʨʝʤʥʽʡ (a-Si), ʪʝʣʫʨʠʜ ʢʘʜʤʽʶ (CdTe), ʩʝʣʝʥʽʜ ʤʽʜʽ, 

ʽʥʜʽʶ, ʛʘʣʽʶ (CIGS), ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʙʘʨʚʥʠʢʦʤ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ (DSC) 

ʂʦʞʝʥ ʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʚʦʨʶʻ ʨʽʟʥʽ çʪʠʧʠè ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, ʧʨʦʪʝ ʚʩʽ 

ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʘʥʝʣʽ ʚʠʭʦʜʷʪʴ 

ʣʝʛʢʠʤʠ ʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʛʥʫʯʢʠʤʠ. ʆʜʥʘʢ ʮʝ ʪʘʢʦʞ ʨʦʙʠʪʴ ʾʭ ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʠʤʠ, ʥʽʞ ʢʨʠʩʪʘʣʽʯʥʽ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ. ɿʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ 

ʧʘʥʝʣʝʡ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 10% ʜʦ 13% (ʊʘʙʣʠʮʷ 1). ʍʦʯʘ ʽʥʦʜʽ ʮʶ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʦʚʦʜʷʪʴ ʜʦ 23%. 

ʊʘʙʣʠʮʷ 1 

ɿʘʣʝʞʥʽʩʪʴ ʂʂɼ ʚʽʜ ʪʠʧʫ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ 

ʂʂɼ, % ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ 

ʄʦʥʦʢʨʠʩʪʘʣʽʯʥʽ ʇʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʊʦʥʢʦʧʣʽʚʢʦʚʽ 

Min 17% 15% 10% 

Max 22% 17% 13% 
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ʉʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʚʠʨʦʙʣʷʶʪʴ ʝʥʝʨʛʽʶ ʽʟ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʷʢʝ ʻ 

ʥʝʚʠʯʝʨʧʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ. ɼʦ ʪʦʛʦ ʞ, ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʜʥʽʻʾ ʧʘʥʝʣʽ-

ʙʽʣʴʰʝ 20 ʨʦʢʽʚ. ʉʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʻ ʦʩʥʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʣʶʜʩʪʚʘ ʟ 

ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʽ ʪʦʤʫ ʢʦʞʥʦʛʦ ʨʦʢʫ ʚʠʨʦʙʣʷʶʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʧʘʥʝʣʽ, 

ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʘʶʪʴ ʜʝʰʝʚʰʠʤʠ. ʏʝʨʝʟ ʢʦʤʧʦʥʝʥʪʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʧʘʥʝʣʽ, ʚʦʥʠ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

ɺʠʩʥʦʚʢʠ. ʇʦʨʽʚʥʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, 

ʜʦʚʝʜʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɸ. ɻʫʤʘʨʦʚ. ɺʠʜʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʚʝʪʳ ʧʦ ʚʳʙʦʨʫ ʧʘʥʝʣʝʡ. -2015. ï 186 ʩ. 

2. ʇʠʨʦʛʦʚ ɺ. ɺ. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʩʚʽʪʽ ʪʘ ʚ 

ʋʢʨʘʾʥʽ / ɺ.ɺ. ʇʠʨʦʛʦʚ, ɼ.ʆ. ʂʦʩʘʪʝʥʢʦ, ɭ.ʆ. ʐʘʣʦʚʘ, ɸ.ʀ. ʇʦʜʢʦʣʟʠʥʘ, - 2017. 

ï 537 ʩ. 

3. ʗʨʤʘʣʦʚʘ ʖ. ɸ. ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʽʷ.// ʍʘʨʢʽʚ 2017. 308ʩ. 
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ɺʀɿʅɸʏɽʅʅʗ ɺʄɯʉʊʋ ʌɽʈʋʄʋ ʋ ɺʆɼɯ ɿ ʇɯɼɿɽʄʅʀʍ ɼɾɽʈɽʃ 

ʂʈʀɺʆʈɯɿʔʂʆɻʆ ʈɽɻɯʆʅʋ ʊɸ ɰɰ ɿʅɽɿɸʃɯɿʅɽʅʅʗ ʄɽʊʆɼʆʄ 

ɸɽʈʋɺɸʅʅʗ 

 

ʉʪʦʣʷʨʝʥʢʦ ɺʽʢʪʦʨʽʷ ɻʨʠʛʦʨʽʚʥʘ, 

ʢ. ʭ. ʥ., ʜʦʮʝʥʪ 

ʂʘʜʘʰʚʽʣʽ ʂʨʠʩʪʠʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʩʪʫʜʝʥʪʢʘ 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɹʝʟʧʝʢʘ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʧʦʣʽʪʠʮʽ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ. ʋʢʨʘʾʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʘʾʥ ʟ ʜʝʬʽʮʠʪʦʤ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʦʤʫ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʚʦʜʥʠʭ ʜʞʝʨʝʣ ʻ ʧʠʪʘʥʥʷʤ 

ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʉʪʨʘʪʝʛʽʷ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʟʘʢʦʥʦʤ çɺʦʜʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠèè ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʶ ʧʨʦʛʨʘʤʦʶ çʇʠʪʥʘ ʚʦʜʘ ʋʢʨʘʾʥʠè ʥʘ 2006ï2020 ʨʨ., ʚ ʷʢʽʡ 

ʚʢʘʟʘʥʦ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʥʘʣʝʞʠʪʴ 

ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʽ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʴʦʛʦʜʝʥʥʷ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʜʞʝʨʝʣ 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚʠʜʽʣʷʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʢʨʠʪʠʯʥʦ ʚʠʩʦʢʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʝʛʽʦʥ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʟʘʙʨʫʜʥʝʥʽ 

ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʬʝʥʦʣʘʤʠ, 

ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʦʱʦ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʢʨʘʱʝ ʟʘʭʠʱʝʥʽ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ 

ʩʪʦʢʘʤʠ, ʦʜʥʘʢ, ʙʽʣʴʰʝ ʥʽʞ 50 % ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʬʝʨʫʤʫ ʽ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʉʘʥʇʽʅ 2.2.4-400-10 ʥʝ ʪʽʣʴʢʠ ʟʘ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʘ ʡ ʟʘ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʌʝʨʫʤ ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʚʦʜʘʭ ʫ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʘʭ: 

ʽʩʪʠʥʥʠʡ ʨʦʟʯʠʥ (ʩʧʦʣʫʢʠ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʬʝʨʫʤʫ, ʧʨʦʟʦʨʘ ʙʝʟʙʘʨʚʥʘ ʚʦʜʘ), 

ʥʝʨʦʟʯʠʥʥʘ ʬʦʨʤʘ (ʪʨʠʚʘʣʝʥʪʥʠʡ ʬʝʨʫʤ, ʧʨʦʟʦʨʘ ʚʦʜʘ ʟ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʠʤ 
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ʦʩʘʜʦʤ ʘʙʦ ʩʬʦʨʤʦʚʘʥʠʤʠ ʧʣʘʩʪʽʚʮʷʤʠ), ʫ ʚʠʛʣʷʜʽ ʢʦʣʦʾʜʽʚ ʘʙʦ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʧʦʣʫʢ. ʅʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʬʝʨʫʤʫ ʧʩʫʻ ʾʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʷʢʦʩʪʽ ʪʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʦʙʫʪʦʚʫ ʪʝʭʥʽʢʫ ʪʘ ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ. 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʂʨʠʚʦʛʦ ʈʦʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʥʠʭ ʻ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ 

ʩʴʦʛʦʜʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʟ ʧʽʜʟʝʤʥʦʛʦ 

ʜʞʝʨʝʣʘ ʤ. ʂʨʠʚʠʡ ʈʽʛ ʖʚʽʣʝʡʥʠʡ ʨʘʡʦʥ (ʨʠʩ.1) ʪʘ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʾʾ ʤʝʪʦʜʦʤ 

ʘʝʨʘʮʽʾ. 

 

ʈʠʩ.1. ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʢʚʘʞʠʥʠ 
 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʨʫʤʫ ʫ ʟʨʘʟʢʘʭ ʚʦʜʠ ʟ 

ʧʽʜʟʝʤʥʦʛʦ ʜʞʝʨʝʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʫ ʤʝʪʦʜʠʢʫ ʬʦʪʦʤʝʪʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʯʠʥʽʚ ʬʝʨʫʤʫ ʫ ʚʠʛʣʷʜʽ ʟʘʙʘʨʚʣʝʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ 

ʩʫʣʴʬʦʩʘʣʽʮʠʣʦʚʦʶ ʢʠʩʣʦʪʦʶ ʧʨʠ ʨʅ 1,8 ï 2,5. ʌʝʨʫʤ(III) ʫʪʚʦʨʶʻ ʽʟ 

ʩʫʣʴʬʦʩʘʣʽʮʠʣʦʚʦʶ ʢʠʩʣʦʪʦʶ ʟʘʣʝʞʥʦ ʚʽʜ ʢʠʩʣʦʪʥʦʩʪʽ ʨʦʟʯʠʥʫ ʨʷʜ 

ʟʘʙʘʨʚʣʝʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʨʠ ʨʅ 1,8 ï 2,5 ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʨʚʦʥʦ-ʬʽʦʣʝʪʦʚʠʡ 

ʢʘʪʽʦʥʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʤʘʻ ʩʤʫʛʫ ʧʦʛʣʠʥʘʥʥʷ ɚ.mʘʭ=510 ʥʤ (Ů = 1,8Ŀ103). 

ɿʥʝʟʘʣʽʟʥʝʥʥʷ ʟʨʘʟʢʽʚ ʚʦʜʠ ʟ ʧʽʜʟʝʤʥʦʛʦ ʜʞʝʨʝʣʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʘʝʨʫʚʘʥʥʷ. ɹʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʘʝʨʘʮʽʾ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ ʩʢʣʷʥʢʠ 

ɼʨʝʢʩʝʣʷ, ʢʦʣʙʠ ʤʽʩʪʢʽʩʪʶ 100 ʤʣ ʪʘ ʛʘʟʦʚʽʜʚʽʜʥʦʾ ʪʨʫʙʢʠ ʟ ʧʨʦʙʢʦʶ. ʂʠʩʝʥʴ 

ʦʪʨʠʤʫʚʘʣʠ ʢʘʪʘʣʽʪʠʯʥʠʤ ʨʦʟʢʣʘʜʘʥʥʷʤ ʨʦʟʯʠʥʫ ʛʽʜʨʦʛʝʥ ʧʝʨʦʢʩʠʜʫ (MnO2, 

15% ʨʦʟʯʠʥ H2O2). (ʨʠʩ.2). 
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ʘ)            ʙ)  

ʈʠʩ.2. ʇʨʦʮʝʩ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ: ʘ) ʧʨʠʣʘʜ ʜʣʷ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ;  

ʙ) ʚʠʜʘʣʝʥʥʷ ʦʩʘʜʫ ʬʝʨʫʤ(ɯɯɯ) ʛʽʜʨʦʢʩʠʜʫ ʬʽʣʴʪʨʫʚʘʥʥʷʤ 
 

ʄʝʪʦʜʠʢʘ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ: ʚ ʩʢʣʷʥʢʫ ɼʨʝʢʩʝʣʷ ʥʘʣʠʣʠ ʧʨʠʨʦʜʥʫ ʚʦʜʫ 

ʟʽ ʩʢʚʘʞʠʥʠ, ʚ ʢʦʣʙʫ ʥʘʣʠʣʠ 40 ʤʣ 15% ʨʦʟʯʠʥʫ H2O2 ʪʘ ʜʦʜʘʣʠ MnO2, ʢʦʣʙʫ 

ʟʘʢʨʠʣʠ ʧʨʦʙʢʦʶ ʟ ʛʘʟʦʚʽʜʚʽʜʥʦʶ ʪʨʫʙʢʦʶ, ʘ ʩʘʤʫ ʪʨʫʙʢʫ ʧʨʠʻʜʥʘʣʠ ʜʦ ʩʢʣʷʥʢʠ 

ɼʨʝʢʩʝʣʷ. ɯʥʪʝʥʩʠʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʙʫʣʴʙʘʰʦʢ ʢʠʩʥʶ ʢʨʽʟʴ ʟʨʘʟʦʢ ʚʦʜʠ ʪʨʠʚʘʣʦ 

10-15 ʭʚʠʣʠʥ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʤʫʪʥʽʥʥʷ ʨʦʟʯʠʥʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʯʠʥ ʬʽʣʴʪʨʫʚʘʣʠ ʪʘ ʧʦʚʪʦʨʶʚʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʬʝʨʫʤʫ ʟʘ ʚʢʘʟʘʥʦʶ ʤʝʪʦʜʠʢʦʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʣʦʩʷ 

ʟ 3-ʭ ʝʪʘʧʽʚ. 

1 ʝʪʘʧ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʬʝʨʫʤʫ ʫ ʚʦʜʽ (ʬʦʪʦʤʝʪʨʠʯʥʦ). 

2 ʝʪʘʧ. ɿʥʝʟʘʣʽʟʥʝʥʥʷ ʟʨʘʟʢʘ ʚʦʜʠ (ʘʝʨʫʚʘʥʥʷ). 

3 ʝʪʘʧ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʧʽʩʣʷ ʟʥʝʟʘʣʽʟʥʝʥʥʷ 

(ʬʦʪʦʤʝʪʨʠʯʥʦ). 

ɺʤʽʩʪ ʬʝʨʫʤʫ ʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ (ʨʠʩ.3). 

    

ʈʠʩ.3. ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʛʨʘʬʽʢ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʯʘʪʢʦʚʠʡ ʚʤʽʩʪ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʟ ʧʽʜʟʝʤʥʦʛʦ 

ʜʞʝʨʝʣʘ ʩʪʘʥʦʚʠʚ 0,145 ʤʛ/ʜʤ
3
, ʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʤʝʪʦʜʦʤ 

ʘʝʨʘʮʽʾ 0,05 ʤʛ/ʜʤ
3
 (ʪʘʙ.1). 

ʊʘʙʣʠʮʷ 1 

ɺʤʽʩʪ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʟ ʧʽʜʟʝʤʥʦʛʦ ʜʞʝʨʝʣʘ 

ɿʨʘʟʦʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ɺʤʽʩʪ Fe, ʤʛ/ʜʤ
3
 

ɺʦʜʘ ʟ ʧʽʜʟʝʤʥʦʛʦ ʜʞʝʨʝʣʘ 0,145 

ɺʦʜʘ ʧʽʩʣʷ ʟʥʝʟʘʣʽʟʥʝʥʥʷ 0,05 

 

ʉʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ ʬʝʨʫʤʫ ʤʝʪʦʜʦʤ ʘʝʨʘʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 

‌
˞̐̏Ȣ̘ ˞

˞̐̏Ȣ̘
ρzππϷ, 

ʜʝ Cʧʦʯ.(Fe) - ʚʤʽʩʪ ʬʝʨʫʤʫ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ, ʤʛ/ʜʤ
3
; 

CFe - ʚʤʽʩʪ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʧʽʩʣʷ ʦʯʠʩʪʢʠ, ʤʛ/ʜʤ
3
. 

ʉʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ ʬʝʨʫʤʫ ʩʢʣʘʣʘ 64%. 

ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʚʦʜʠ ʻ ʦʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤ 

ʥʘʩʝʣʝʥʥʷ ʧʝʚʥʠʭ ʨʘʡʦʥʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʤʦʞʣʠʚʦ ʟʘ 

ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʭ ʷʢʦʩʪʽ ʚʠʟʥʘʯʝʥʠʤ ʫ ɼʉɸʅʇɯʅ 2.2.4-171-10 ʥʦʨʤʘʤ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʟʽ 

ʩʢʚʘʞʠʥʠ ʤʽʢʨʦʨʘʡʦʥʫ ʖʚʽʣʝʡʥʠʡ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʜʘʣʴʰʦʛʦ 

ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ ʤʝʪʦʜʦʤ ʘʝʨʘʮʽʾ. ɺʤʽʩʪ ʟʘʣʽʟʘ ʫ ʚʦʜʽ ʩʢʣʘʚ 0,145 ʤʛ/ʜʤ
3
. 

ɺʠʜʘʣʝʥʥʷ ʬʝʨʫʤʫ ʟ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʝʨʘʮʽʾ. ʇʽʩʣʷ 

ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʤʽʩʪ ʬʝʨʫʤʫ ʫ ʚʦʜʽ ʩʢʣʘʚ 0,05 ʤʛ/ʜʤ
3
. 

ɹʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʩʪʫʧʽʥʴ ʚʠʜʘʣʝʥʥʷ ʬʝʨʫʤʫ ʟ ʚʦʜʠ ʤʝʪʦʜʦʤ ʘʝʨʫʚʘʥʥʷ, 

ʷʢʠʡ ʩʢʣʘʚ 64%. 
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ɿʘ ʩʪʘʥʜʘʨʪʦʤ ɼʉɸʅʇɯʅ 2.2.4-171-10 ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʦʜʫ, ʚ ʷʢʽʡ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʨʫʤʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,2 ʤʛ/ʜʤ
3
. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʜʘ ʟʽ ʩʢʚʘʞʠʥʠ ʤʽʢʨʦʨʘʡʦʥʫ ʖʚʣʝʡʥʠʡ ʤʘʻ ʟʥʘʯʥʠʡ 

ʚʤʽʩʪ ʬʝʨʫʤʫ, ʦʜʥʘʢ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʦʨʤʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʩʪʘʥʜʘʨʪʦʤ ʚʦʜʠ ɼʉɸʅʇɯʅ 2.2.4-171-10. ʆʯʠʱʝʥʥʷ ʚʦʜʠ ʤʝʪʦʜʦʤ ʘʝʨʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʾʾ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ ʪʘ ʟʘʧʦʙʽʛʪʠ ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʥʘ 

ʧʦʙʫʪʦʚʫ ʪʝʭʥʽʢʫ ʪʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 
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ʂʆʄɹɯʅʆɺɸʅɯ ʍɯʄɯʂʆ-ʄɸʊɽʄɸʊʀʏʅɯ ɿɸɺɼɸʅʅʗ ɺ 

ɹʈɸɿʀʃʔʉʔʂʆʄʋ ʉʊʀʃɯ ʅɸ ʊɽʄʋ ʇʆʇʋʃʗʈʅʀʍ  

ɸʅɻʃʆʄʆɺʅʀʍ ʇɯʉɽʅʔ 

 

ʊʢʘʯ ɺ. ɺ., 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʖ. ʌʝʜʴʢʦʚʠʯʘ, 

ʋʢʨʘʾʥʘ 

ʂʫʰʥʽʨ ʄ. ɺ., 

ʄʽʥʘʢʦʚʘ ʊ. ɻ., 

ʏʝʨʥʽʚʝʮʴʢʘ ʛʽʤʥʘʟʽʷ ˉ5,  

ʋʢʨʘʾʥʘ  

ʇʝʪʨʫʩʷʢ ʊ. ɺ. 

ʏʝʨʥʽʚʝʮʴʢʘ ʤʫʟʠʯʥʘ ʰʢʦʣʘ ˉ1,  

ʋʢʨʘʾʥʘ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʜʽʪʠ ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʪʦʯʥʠʭ ʪʘ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʨʷʜʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙôʻʢʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʫʯʥʽʚ. 

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʟʘʮʽʢʘʚʣʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʘʫʜʠʪʦʨʽʾ ʜʦ ʧʦʷʩʥʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʻ ʟʘʜʽʷʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ʍʽʤʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʷʻ 

ʧʽʜʽʙʨʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʭʽʤʽʾ ʽʟ ʙʫʜʴ-ʷʢʠʤ ʧʨʝʜʤʝʪʦʤ ʰʢʽʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ï ʷʢ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʪʘ 

ʤʠʩʪʝʮʴʢʦʛʦ ʮʠʢʣʫ, ʚʢʣʶʯʘʶʯʠ ʤʫʟʠʢʫ, ʱʦ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

ʊʫʪ ʧʦʜʘʥʽ ʪʨʠ ʧʨʠʢʣʘʜʠ ʦʨʠʛʽʥʘʣʴʥʠʭ ʟʘʜʘʯ. ʇʨʠ ʾʾ ʧʽʜʛʦʪʦʚʮʽ ʘʚʪʦʨʠ 

ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʥʘ ʪʠʧʠ ʪʘ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʽʩʧʠʪʽʚ ʟ ʭʽʤʽʾ, ʷʢʽ ʙʫʣʠ 

ʟʘʜʘʥʽ ʫ ʨʽʟʥʽ ʨʦʢʠ ʫ ʰʢʦʣʘʭ ʨʽʟʥʠʭ ʰʪʘʪʽʚ ɹʨʘʟʠʣʽʾ. ɺ ʥʠʭ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʫʤʦʚʠ ʟʘʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʝʢʩʪʽʚ ʚʽʜʦʤʠʭ ʧʽʩʝʥʴ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʫ ʥʠʭ. 

ɼʘʥʽ ʟʘʜʘʯʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʽʩʥʷʭ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. 

1. ʈʦʟʛʣʷʥʴʪʝ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ ʧʽʩʥʽ çThe Trolley Songè. 
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Clang, clang, clang ï went the trolley, 

Ding ding ding ï went the bell. 

Zing, zing, zing ï went my heartstrings, 

As we started for Huntington Dell 

 

Chug, chug, chug ï went the motor, 

Bump, bump, bump ï went the breaks, 

Thump, thump thump ï went my heartstrings, 

As we glided by Huntington Lake. 

 

The day was bright, the air was sweet, 

The smell of honeysuckle charmed me off my feet. 

I tried to sing, but couldnôt squeak. 

In fact, I felt so good I couldnôt even speak. 

 

Buzz, buzz, buzz, went the buzzer. 

Time to all disembark. 

Time to fall, went my heartstrings, 

As we got off at Huntington Park 

As we got off at Huntington Park 

 

ʇʽʩʥʷ ʙʫʣʘ ʥʘʧʠʩʘʥʘ ʫ 1944 ʨʦʢʫ ʜʣʷ ʩʧʝʨʰʫ ʙʨʦʜʚʝʡʩʴʢʦʛʦ ʤʶʟʠʢʣʫ, ʘ 

ʧʦʪʽʤ ʽ ʬʽʣʴʤʫ çMeet me in St. Louisè. ɼʽʷ ʬʽʣʴʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ɺʩʝʩʚʽʪʥʴʦʾ ɺʠʩʪʘʚʢʠ 1904 ʨʦʢʫ.  ɿʘ ʩʶʞʝʪʦʤ ʧʽʩʥʽ, ɽʩʪʝʨ ʉʤʽʪ (ɼʞʫʜʽ ˆʘʨʣʝʥʜ) 

ʟʘʭʦʜʠʪʴ ʫ ʪʨʘʤʚʘʡ ʽ ʥʝʩʧʦʜʽʚʘʥʦ ʟʥʘʭʦʜʠʪʴ ʪʘʤ ʩʚʦʶ ʣʶʙʦʚ. 

ʅʘ ʪʦʡ ʯʘʩ ʫ ʉʝʥʪ-ʃʫʾʩʽ ʭʦʜʠʣʠ ʪʨʘʤʚʘʾ ʧʽʜʧʨʠʻʤʩʪʚʘ St Louis Car 

Company ʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ. ʉʪʨʫʤʦʚʣʦʚʣʶʚʘʯʽ ʚ ʥʠʭ ʙʫʣʠ ʰʪʘʥʛʦʚʦʛʦ ʪʠʧʫ, 

ʟʨʦʙʣʝʥʠʤʠ ʽʟ ʘʣʶʤʽʥʽʶ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʯʘʩʥʠʭ, ʩʪʚʦʨʝʥʠʭ ʽʟ ʭʨʦʤʘʥʩʠʣʶ. 

1.1. ɿ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʧʨʦʽʣʶʩʪʨʫʡʪʝ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʘʣʶʤʽʥʽʶ ʪʘ ʧʦʷʩʥʽʪʴ, ʯʦʤʫ ʘʣʶʤʽʥʽʡ ʻ ʧʨʦʚʽʜʥʠʢʦʤ ʝʣʝʢʪʨʠʢʠ 

1.2. ʑʦʜʦ ʘʣʶʤʽʥʽʶ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ 

ʘ) ɸʣʶʤʽʥʽʡ ʻ ʘʢʪʠʚʥʠʤ ʤʝʪʘʣʦʤ, ʱʦ ʣʝʛʢʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʷʢ ʫ ʢʠʩʣʦʪʘʭ, 

ʪʘʢ ʽ ʫ ʣʫʛʘʭ 

ʙ) ɸʣʶʤʽʥʽʡ ʚ ʨʷʜʫ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʥʘʧʨʫʛ ʤʝʪʘʣʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʩʣʷ 

ʚʦʜʥʶ, ʪʦʤʫ ʚʽʥ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʣʫʛʘʭ 
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ʚ) ʇʨʠ ʜʽʾ 13,5 ʛ ʘʣʶʤʽʥʽʶ ʥʘ ʥʘʜʣʠʰʦʢ ʨʦʟʯʠʥʫ ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʜʝʥʴ ʦʙôʻʤʦʤ 16,8 ʣ (ʥ.ʫ) 

ʛ) ɸʣʶʤʽʥʽʡ ʧʨʠʙʣʠʟʥʦ ʚʪʨʠʯʽ ʚʘʞʯʠʡ ʟʘ ʙʝʨʠʣʽʡ 

ˇ) ɽʣʝʢʪʨʦʥʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʘʪʽʦʥʫ ɸʣʶʤʽʥʽʶ ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʢʪʨʦʥʥʽʡ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ ʅʝʦʥʫ 

1.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʘʣʶʤʽʥʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠ ʡʦʛʦ ʜʽʾ ʥʘ 

ʨʦʟʚʝʜʝʥʠʡ ʨʦʟʯʠʥ ʣʫʛʫ ʫʪʚʦʨʠʪʠ ʚʦʜʝʥʴ ʦʙôʻʤʦʤ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʘʧʦʚʥʠʪʠ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʨʠʟʤʠ. ɺ ʦʩʥʦʚʽ ʧʨʠʟʤʠ ʟʥʘʭʦʜʠʪʴʩʷ 

ʨʽʚʥʦʩʪʦʨʦʥʥʽʡ ʪʨʠʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʦʶ 56 ʩʤ. ɺʠʩʦʪʘ ʧʨʠʟʤʠ ʩʢʣʘʜʘʻ ςτЍσ ʩʤ 

2. ʈʦʟʛʣʷʥʴʪʝ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ ʧʽʩʥʽ çRum and Coca Colaè (ʤʫʟ. 

ʃ. ɹʝʣʘʩʢʦ, ʩʣ. ʈʫʧʝʨʪ ˆʨʘʥʪ) 

 

If you ever go down Trinidad, 

They make you feel so very glad. 

Calypso sing and make up rhyme 

Guarantee you one real good fine time, 

 

Drinking rum and Coca Cola, 

Go down Point Koomahnah. 

Both mother and daughter, 

Working for the Yankee dollar. 

 

ʇʽʩʥʷ ʩʪʘʣʘ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʫ 1940 ʨʦʢʠ, ʩʚʦʻʨʽʜʥʦʶ 

ʚʽʟʠʪʽʚʢʦʶ ʊʨʠʥʽʜʘʜʫ. 

ɺ ʧʽʩʥʽ ʟʛʘʜʫʻʪʴʩʷ ʢʦʢʪʝʡʣʴ, ʚʽʜʦʤʠʡ ʧʽʜ ʥʘʟʚʦʶ çʨʦʤ-ʢʦʣʘè. ɼʦʜʘʚʘʥʥʷ 

ʢʦʢʘ-ʢʦʣʠ ï ʩʠʣʴʥʦʛʘʟʦʚʘʥʦʛʦ ʮʫʢʨʦʚʤʽʩʥʦʛʦ ʥʘʧʦʶ ï ʜʦ ʨʦʤʫ ʧʦʢʨʘʱʫʻ ʡʦʛʦ 

ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʟʤʦʤ, ʦʜʥʘʢ ʧʨʠʩʢʦʨʶʻ ʧʦʯʫʪʪʷ ʩʧôʷʥʽʥʥʷ, ʯʝʨʝʟ ʱʦ ʚʞʠʚʘʪʠ 

ʮʝʡ ʢʦʢʪʝʡʣʴ ʧʦʪʨʽʙʥʦ ʟ ʦʙʝʨʝʞʥʽʩʪʶ. 

ʆʜʥʠʤ ʽʟ ʩʢʣʘʜʥʠʢʽʚ ʨʦʤʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʡʦʛʦ ʧôʷʥʢʠʡ ʘʨʦʤʘʪ, ʻ 

ʛʚʘʷʢʦʣ (ʈʠʩ. 1). ʎʷ ʬʝʥʦʣʴʥʘ ʩʧʦʣʫʢʘ ʧʦʪʨʘʧʣʷʻ ʜʦ ʨʦʤʫ ʽʟ ʙʦʯʦʢ, ʚ ʷʢʠʭ ʚʽʥ 

ʚʠʪʨʠʤʫʻʪʴʩʷ. ʋ ʨʦʤʽ ʾʾ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʰʘʤʧʘʥʩʴʢʦʤʫ ʘʙʦ ʚʽʩʢʽ, 

ʦʩʢʽʣʴʢʠ ʨʦʤ ʪʨʠʚʘʣʽʡ ʚʠʪʨʠʤʮʽ ʥʝ ʧʽʜʣʷʛʘʻ. 
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OH

OMe  

ʈʠʩ. 1. ɻʚʘʷʢʦʣ 

 

2.1. ʇʨʦʽʣʶʩʪʨʫʡʪʝ ʪʨʴʦʤʘ ʨʝʘʢʮʽʷʤʠ ʜʣʷ ʛʚʘʷʢʦʣʫ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʥʦʣʫ 

ʪʘ ʝʪʝʨʫ. ʏʠ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʛʚʘʷʢʦʣ ʽʟ ʬʝʥʦʣʫ ʪʘ ʤʝʪʘʥʦʣʫ ʧʨʦʩʪʦʶ 

ʨʝʘʢʮʽʻʶ ʝʪʝʨʠʬʽʢʘʮʽʾ? 

2.2. ʑʦʜʦ ʛʚʘʷʢʦʣʫ, ʚʢʘʞʽʪʴ ʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ 

ʘ) ɻʚʘʷʢʦʣ ʨʝʘʛʫʻ ʟ ʘʢʪʠʚʥʠʤʠ ʤʝʪʘʣʘʤʠ ʟ ʚʠʜʽʣʝʥʥʷʤ ʚʦʜʥʶ, ʦʜʥʘʢ ʥʝ 

ʨʝʘʛʫʻ ʟ ʣʫʛʘʤʠ 

ʙ) ɻʚʘʷʢʦʣ ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ 2-ʤʝʪʦʢʩʠʙʝʥʟʠʣʦʚʠʡ ʩʧʠʨʪ 

ʚ) ʇʨʠ ʜʽʾ ʥʘ ʛʚʘʷʢʦʣ ʥʘʜʣʠʰʢʫ ʨʦʟʯʠʥʫ ʣʫʛʫ ʫʪʚʦʨʶʻʪʴʩʷ ʅʘʪʨʽʡ 

ʧʽʨʦʢʘʪʝʭʦʣʷʪ, ʤʝʪʘʥʦʣ ʪʘ ʚʦʜʘ 

ʛ) ʇʨʠ ʜʽʾ ʥʘ ʛʚʘʷʢʦʣ ʤʝʪʘʣʝʚʠʤ ʥʘʪʨʽʻʤ ʤʘʩʦʶ 23 ʛ ʫʪʚʦʨʠʪʴʩʷ 22, 4 ʣ 

(ʥ.ʫ) ʚʦʜʥʶ 

ˇ) ɻʚʘʷʢʦʣ ʻ ʤʦʥʦʟʘʤʽʱʝʥʠʤ ʝʩʪʝʨʦʤ ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ ʽ ʧʽʨʦʢʘʪʝʭʽʥʫ 

2.3. ɿʥʘʡʜʽʪʴ ʤʘʩʫ ʛʚʘʷʢʦʣʫ, ʜʽʻʶ ʤʝʪʘʣʝʚʦʛʦ ʢʘʣʽʶ ʥʘ ʷʢʫ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʚʦʜʝʥʴ, ʟʜʘʪʥʠʡ ʟʘʧʦʚʥʠʪʠ ʧʦʩʫʜʠʥʫ ʚ ʬʦʨʤʽ ʧʽʨʘʤʽʜʠ. ɺ ʦʩʥʦʚʽ 

ʧʽʨʘʤʽʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʨʦʤʙ ʩʪʦʨʦʥʦʶ 56 ʩʤ. ʂʫʪ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʨʦʤʙʘ ʩʢʣʘʜʘʻ 

30
0
. ɺʠʩʦʪʘ ʧʽʨʘʤʽʜʠ ʩʢʣʘʜʘʻ 24 ʩʤ. ʉʢʽʣʴʢʠ ʤʝʪʘʣʝʚʦʛʦ ʢʘʣʽʶ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ 

ʜʣʷ ʮʴʦʛʦ ʚ ʨʝʘʢʮʽʶ? 

3. ʈʦʟʛʣʷʥʴʪʝ ʪʝʢʩʪ ʧʽʩʥʽ çBlue moonè (ʤʫʟ. ʈ. ʈʦʜʞʝʨʩʘ, ʩʣ. ʃ. ʍʘʨʪʘ) 

 

Blue moon, 

You saw me standing alone, 

Without a dream in my heart, 

Without a love of my own. 

 

Blue moon, 

You knew just what I was there for 

You heard me saying a prayer for 

Someone I really could care for. 
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And then there suddenly appeared before me 

The only one my arms will ever hold.  

I heard somebody whisper ñPlease, adore meò, 

And, when I looked, the moon has turned to gold!  

 

Blue moon, 

Now Iôm no longer alone, 

Without a dream in my heart, 

Without a love of my own. 

 

ʇʽʩʥʷ ʦʧʠʩʫʻ ʧʦʙʘʯʝʥʥʷ ʧʽʜ çʙʣʘʢʠʪʥʠʤ ʤʽʩʷʮʝʤè. ʊʨʘʜʠʮʽʡʥʦ, 

çʙʣʘʢʠʪʥʠʤ ʤʽʩʷʮʝʤè ʥʘʟʠʚʘʶʪʴ ʜʨʫʛʫ ʧʦʚʥʶ ʧʽʜ ʯʘʩ ʢʘʣʝʥʜʘʨʥʦʛʦ ʤʽʩʷʮʷ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʨʘʟ ʥʘ 2,5 ʨʦʢʠ. ʉʘʤ ʚʠʨʘʟ ʧʦʭʦʜʠʪʴ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʛʦ 

çonce on a blue moonè, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʫʢʨʘʾʥʩʴʢʦʤʫ çʥʘ ʄʠʢʦʣʠ ʪʘ ʡ ʥʽʢʦʣʠè. 

ʉʘʤ ʤʽʩʷʮʴ ʧʨʠ ʮʴʦʤʫ ʢʦʣʴʦʨʫ ʥʝ ʟʤʽʥʶʻ. ɹʣʘʢʠʪʥʠʡ ʽ ʥʘʚʽʪʴ ʟʝʣʝʥʠʡ ʚʽʜʪʽʥʦʢ 

ʤʽʩʷʮʶ ʤʦʞʝ ʥʘʜʘʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʧʦʚʽʪʨʽ ʯʘʩʪʠʥʦʢ ʧʠʣʫ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʚ 

ʘʪʤʦʩʬʝʨʽ ʧʽʜ ʯʘʩ ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʫ ʘʙʦ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʩʤʦʛʫ), ʘ ʪʘʢʦʞ 

ʚʽʜʭʦʜʽʚ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ʅʘʧʨʠʢʣʘʜ, ʙʦʨʦʚʦʜʥʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʽ 

ʢʘʪʘʣʽʟʘʪʦʨʠ ʨʝʘʢʮʽʡ ʽ ʢʦʣʠʩʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʟʛʦʨʘʶʪʴ ʟʝʣʝʥʠʤ ʧʦʣʫʤôʷʤ. ʆʜʥʠʤ ʽʟ ʥʠʭ ʻ ʜʠʙ ʦʨʘʥ, ʷʢʠʡ 

ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʅʘʪʨʽʡ ʛʽʜʨʠʜʫ ʟʘ ʨʝʘʢʮʽʻʶ: 

 

aBF3 + bNaH Ą cB2H6 + dNaF  

 

ɻʦʨʽʥʥʷ ʜʠʙʦʨʘʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʝʘʢʮʽʻʶ 

 

kB2H6 + lO2 Ą mB2O3 + nH2O 

 

3.1. ɿʙʘʣʘʥʩʫʡʪʝ ʦʙʠʜʚʽ ʨʝʘʢʮʽʾ ʽ ʨʦʟʚôʷʞʽʪʴ ʨʽʚʥʷʥʥʷ: 

 

x
2
 + (a+b)x ï c ï d = 0 

x
2
 + (k+l)x ï m ï n ï 1 =0 



295 

ɼʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʟʥʘʡʜʽʪʴ: 

- ʆʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

- ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ 

- ʂʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥʠ ʧʘʨʘʙʦʣʠ 

- ʆʙʣʘʩʪʴ ʜʦʜʘʪʥʽʭ ʪʘ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ 

1) ɿ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʝʤʠ ɺʽʻʪʘ, ʧʦʢʘʞʽʪʴ, ʱʦ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ 

ʨʽʟʥʽ ʟʥʘʢʠ. 

2) ʏʠ ʜʦʨʽʚʥʶʻ ʩʧʽʣʴʥʠʡ ʢʦʨʽʥʴ ʦʙʦʭ ʨʽʚʥʷʥʴ ʘʪʦʤʥʽʡ ʤʘʩʽ ʦʜʥʦʛʦ ʽʟ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ ʫ ʧʝʨʰʽʡ ʨʝʘʢʮʽʾ? ʗʢʦʛʦ? 

3) ʉʢʣʘʩʪʠ ʪʘ ʨʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ, ʢʦʨʝʥʷʤʠ ʷʢʦʛʦ ʻ ʩʫʤʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ ʨʝʘʛʝʥʪʘʭ ʪʘ ʧʨʦʜʫʢʪʘʭ ʨʝʘʢʮʽʾ. ɺ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʽʥʴ ʙʫʜʝ 

çʜʚʦʢʨʘʪʥʠʤè? 

3.2. ʑʦʜʦ ʨʝʘʢʮʽʡ, ʚʢʘʞʽʪʴ ʥʝʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ: 

ʘ) ʋ ʧʝʨʰʽʡ ʨʝʘʢʮʽʾ ɻʽʜʨʦʛʝʥ ʟʤʽʥʶʻ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ ʟ -1 ʜʦ + 1, 

ʪʠʤʯʘʩʦʤ ʷʢ ɹʦʨ ï ʟ +3 ʜʦ -3 

ʙ) ʋ ʧʝʨʰʽʡ ʨʝʘʢʮʽʾ ʌʣʫʦʨ ʟʤʽʥʶʻ ʩʚʽʡ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʧʨʦʜʫʢʪʽ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ ʌʣʫʦʨʫ ʪʘʢʘ ʞ, ʷʢ ʽ ʚ ʆʢʩʠʛʝʥ ʬʣʫʦʨʠʜʽ 

ʚ) ɿʘ ʨʝʘʢʮʽʻʶ ʽʟ 136 ʛ ɹʦʨ ʬʣʫʦʨʠʜʫ ʫʪʚʦʨʶʻʪʴʩʷ ʜʠʙʦʨʘʥ ʤʘʩʦʶ 28 ʛ 

ʛ) ɿʘ ʜʨʫʛʦʶ ʨʝʘʢʮʽʻʶ ʫʪʚʦʨʶʻʪʴʩʷ ʢʠʩʣʦʪʥʠʡ ʦʢʩʠʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʙʦʨʘʪʥʽʡ ʢʠʩʣʦʪʽ 

ˇ) ɿʘ ʜʨʫʛʦʶ ʨʝʘʢʮʽʻʶ ʫʪʚʦʨʶʻʪʴʩʷ ʩʧʦʣʫʢʘ, ʚʽʜʦʤʘ ʷʢ ʜʠʛʽʜʨʦʛʝʥ 

ʤʦʥʦʢʩʠʜ 

3.3. 4 ʛ ʜʠʙʦʨʘʥʫ ʟʘʧʦʚʥʶʶʪʴ ʧʦʩʫʜʠʥʫ ʚ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʨʦʟʤʽʨʘʤʠ 25ʭ16ʭ8 ʩʤ. ʏʠ ʟʘʧʦʚʥʶʻ ʜʠʙʦʨʘʥ ʚʝʩʴ ʦʙôʻʤ 

ʧʦʩʫʜʠʥʠ? ʗʢʘ ʤʘʩʘ ɹʦʨ ʦʢʩʠʜʫ ʫʪʚʦʨʠʪʴʩʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʮʴʦʛʦ ʦʙôʻʤʫ 

ʜʠʙʦʨʘʥʫ? 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
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Introduction.  Nowadays developers have a variety of solutions for object-

relational mapping for relational databases, however each of them has its own 

advantages and disadvantages. In the modern world of web-development it is vital to 

have both laconic and flexible library. 

Objectives. Object-relational mapping is a programming technique for 

converting data between type systems using object-oriented programming languages. 

This creates, in effect, a "virtual object database" that can be used from within the 

programming language. There are several ways in which such libraries are 

constructed. Choosing the best ratio of agility and pre-built components requires 

careful thinking. 

Methods. When a developer choose the ORM for the next project, it is 

necessary to think through what entities and queries will be written. The decision is 

made depending on amount of difficult queries and agility provided by existing 

software solutions. 

Results. It is a common situation to bootstrap the project with some ORM 

solution which reduces a lot of boilerplates for CRUD-operations (Create, Read, 

Update, Delete). However, as the complexity grows and the complex queries to 

database emerge, the object-relational mapping becomes more an obstacle than 

helping hand. That happens because many of existing solutions (such as sequelize [1] 
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and TypeORM [2]) trying to abstract from the SQL (structured query language, query 

language used to manipulate data in most modern relational databases). From the 

other side, there are more low-level solutions focused more on helping writing SQL-

queries rather than covering it under layers of object-oriented abstractions. Such an 

idea is implemented in ORM called slonik [3], which requires you to write much 

more code to map the received data from database to the data classes in the code. 

The proposed way to deal with both problems is to combine the object data 

mapping used in traditional ORMs with low-level approach used in slonik so that a 

developer can use full power of SQL without dealing with mapping difficulties. 

Conclusion. Integrating an SQL database may seem like a difficult task 

without proper solution, however, by a smart combination of existing approaches, we 

can resolve this issue to make bootstrapping the new project as easy as supporting it 

in the future. 
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Introduction.  The current development of the technologies gives people the 

possibility to control and monitor the state of the environment inside their home, 

workspaces, and outdoors of their houses. These devices can make interaction with 

the place where they stay more secure, comfortable, and easy. 

Aim: This paper aims to overview modern ways of solving the problem of 

home automation. 

Materials and methods. The type of system, the main feature of what is to 

interconnect a wide area of devices for control and monitoring some environment 

variables and be able to be controlled distantly, is called IoT system. IoT systems 

have no only one correct structure and representation, these are group of 

technologies, that has some similarities, but also has the differences. To overview 

these technologies, it needs to declare layers of that type of system. The common 

structure of IoT system includes such levels as: 

1. Device level: this level can be different in various devices, that are 

located in the same IoT system. The choice of technology of this level should be 

based on desirable characteristics of that single device. The most valuable 

characteristics of modern smart devices are low-power consumption, network 

connectivity feature, and platform productivity, and spread 

2. Network level: this level describes and declares the way and method of 

communicating between various devices for the realization specific goal. There are 

different network levels, every level describes some part of the way of 

communication between devices. For all network types, that nowadays exist there is a 

common structure of these levels, itôs named as OSI model(Open Systems 

Interconnection model). 
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Pic 1: OSI Model 

 

All modern networks can be decomposed to these OSI Model levels. Most of 

them cover only some levels of this model. Also, there are two big classes of modern 

networks. These are wired and wireless networks. Wired networks are used, where is 

needed big percent of the reliability of the system in various unpredictable situations. 

These systems are used on industrial objects, such as factories, warehouses, etc. 

Wireless networks are most used for home automation, where simplicity in system 

start is needed and long working time from the battery is desirable. The most popular 

wireless networks, that are used nowadays, are BLE, ZigBee, Thread, Z-Wave, 

6LoWPAN. For example, the OSI Model for BLE Stack can be viewed on picture 2. 

 

 

Pic 2. BLE OSI Model 
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The main differences for all these types of these networks are: 

1. Frequency of radio waves, that are used for transfer information packets 

between devices. The most used frequency bands are 2.4GHz and Sub-1GHz. The 

usage of each of them has its pros and cons. The transmission in the 2.4GHz band has 

great speed but has a small distance(to 100 m) for which the packet could be 

successfully transferred. On the other hand, the transmission Sub-1Ghz band has a 

greater transfer distance ( to 1500m), but the lower transmission speed 

2. Network form, that describes the way different devices communicate 

with each other. There is two most common form such as star and mesh. 

a. Star network has one parent that has a connection to every child. If a 

child node wants to communicate to another child node it needs to transfer it through 

the parent. In most use cases, in the star network, child nodes donôt send data without 

permission, they send it when receiving the request from the parent node. The main 

advantage of using this type of network is that there are no packet collisions between 

packets inside the network and so packets have a greater delivery ratio. The main 

disadvantage of this type of network is that it has the limited potential for expansion 

according to the max transmission distance of the parent and limitations of a transfer 

medium and that the parent is the bottleneck of this system 

b. Mesh network has one root, that starts forming the network, but this 

node is not static, it could be changed according to current parameters of the 

environment. The nodes in this type of network are connected to their neighbors, so 

the expansion of this type of network is not limited by the physical medium, only by 

the productivity of devices used as nodes, specifically the space they have for 

recording routing tables of the network. But the disadvantage of this type of network 

is the possibility of packet collision and a long time of transfer between nodes in a 

big network, according to the number of retransmission and limitation of the used 

frequency band 

Another characteristic that is very valuable in modern networks is 

compatibility between different types of them and what data protocols are used in 

device communication 



301 

3. The cloud level of the IoT system covers the technologies, that are used 

for collecting and analyzing the data from end devices. Also, this level gives a 

possibility of controlling and monitoring system distantly from any place, where the 

Internet is accessible using a web page or mobile application. There are two main 

ways of realizing this level of IoT system, that are using the proprietary own written 

system or, on other hand, use of global providers of such services such as IBM 

Watson, Amazon AWS, Microsoft Azure. 

Results and discussion. Before creating the modern IoT system the main 

usage purpose and desirable characteristics should be analyzed and at the base of this 

analysis should be chosen technologies, that would be used on every level of the 

system. On the device-level attention should be paid to the productivity of the 

selected platform, memory size, the power consumption of it, and built-in 

connectivity features. On the network level attention should be paid to the selection 

of medium, that would be used for device interconnection, to the shape and form of 

network, and on this base the selection the network stack, that meets the 

requirements, which were defined in the previous design stage. On the cloud level 

attention should be paid to the features of control and monitoring system parameters, 

and on-base of them decide on using ready to use paid service from major world 

providers or decision of development of own proprietary solution 

Conclusion. In this paper are overviewed modern trends in the development of 

IoT systems, what are methods of realizing this type of systems, their pros and cons, 

and what differences they have. 
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ʇʆɺʓʐɽʅʀɽ ɼʆʃɻʆɺɽʏʅʆʉʊʀ ʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ɻɽʈʄɽʊʀʏʅʓʍ ʂʆʄʇʈɽʉʉʆʈʆɺ  

ɹʓʊʆɺʆʁ ʍʆʃʆɼʀʃʔʅʆʁ ʀ ʂʃʀʄɸʊʀʏɽʉʂʆʁ ʊɽʍʅʀʂʀ 

 

ɹʝʟʨʫʯʢʦ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ, 

ʅʠʣʦʚʘ ɼʘʨʴʷ ɸʥʜʨʝʝʚʥʘ, 

ʩʪʫʜʝʥʪ, 

ʈʦʪʘʨʴ ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ, 

ʩʪʫʜʝʥʪ, 

ɻʨʫʙʥʠʢ ɸʣʝʢʩʘʥʜʨ ɺʠʪʘʣʴʝʚʠʯ, 

cʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʍʝʨʩʦʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʍʝʨʩʦʥ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʠʝ./Introductions . ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʫʟʣʦʚ ʠ 

ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʘʰʠʥ 

ʠ ʧʨʠʙʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʪʦʚʳʭ, - ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʬʘʢʪʦʨʘ ʩʥʠʞʝʥʠʷ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʦʩʪʨʦʪʳ ʧʨʦʙʣʝʤʳ 

ʫʪʠʣʠʟʘʮʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʣʳʭ ʛʝʨʤʝʪʠʯʥʳʭ 

ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʫʟʣʦʚ ʫ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʧʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, ʚʠʙʨʦʟʘʱʠʪʝ, ʤʘʣʦʰʫʤʥʦʩʪʠ), ʨʝʟʝʨʚʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʤʘʰʠʥ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ɸʥʘʣʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʨʤʝʪʠʯʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʧʨʠʥʷʪʘ 
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ʢʦʤʧʦʥʦʚʦʯʥʘʷ ʩʭʝʤʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʣʘ, ʦʜʥʠʤ ʮʠʣʠʥʜʨʦʤ, 

ʚʥʫʪʨʝʥʥʝʡ ʧʨʫʞʠʥʥʦʡ ʧʦʜʚʝʩʢʦʡ, ʜʚʫʭʧʦʣʶʩʥʳʤ ʘʩʠʥʭʨʦʥʥʳʤ ʦʜʥʦʬʘʟʥʳʤ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʩ ʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʦʪʦʡ 3000ʦʙ/ʤʠʥ ʠ ʢʨʠʚʦʰʠʧʥʦ-

ʧʦʣʟʫʥʥʳʤ ʠʣʠ ʢʨʠʚʦʰʠʧʥʦ-ʢʫʣʠʩʥʳʤ ʤʝʭʘʥʠʟʤʦʤ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʨʠʰʣʘ ʥʘ 

ʩʤʝʥʫ ʢʦʤʧʦʥʦʚʢʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʣʘ, ʜʚʠʛʘʪʝʣʝʤ ʩ 

ʯʘʩʪʦʪʦʡ 1500ʦʙ/ʤʠʥ ʠ ʚʥʝʰʥʠʤ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʨʝʩʩʦʨʳ 

ɼʍ-1010). ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʝʛʦʜʥʷ ʢʦʤʧʦʥʦʚʢʠ ʷʚʣʷʶʪʩʷ 

ʣʫʯʰʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʨʝʩʩʦʨʘ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ (ʤʝʥʴʰʠʡ ʭʦʜ ʧʦʨʰʥʷ ʠ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ, ʢʦʤʧʘʢʪʥʦʩʪʴ 

ʜʚʫʭʧʦʣʶʩʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ), ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʟʘ ʩʯʝʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʜʚʝʰʠʚʘʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʦʥʦʚʦʯʥʦʡ ʩʭʝʤʳ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʦʭʣʘʞʜʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʜʚʠʞʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʫʪʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʘʢʪʘ 

ʠʭ ʩ ʢʦʞʫʭʦʤ ʢʦʤʧʨʝʩʩʦʨʘ. ʆʪʚʝʜʝʥʠʝ ʪʝʧʣʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʮʠʨʢʫʣʷʮʠʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʘʨʘ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʧʦʜ 

ʢʦʞʫʭʦʤ ʢʦʤʧʨʝʩʩʦʨʘ. ʅʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʝʜʳʜʫʱʝʡ ʢʦʤʧʦʥʦʚʢʦʡ) ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʦʣʷʮʠʝʡ 

ʚʳʩʰʝʛʦ ʢʣʘʩʩʘ ʥʘʛʨʝʚʦʩʪʦʡʢʦʩʪʠ. ʋʩʣʦʚʠʷ ʩʤʘʟʢʠ ʮʠʣʠʥʜʨʦ-ʧʦʨʰʥʝʚʦʡ 

ʛʨʫʧʧʳ ʠ ʤʝʭʘʥʠʟʤʘ ʜʚʠʞʝʥʠʷ ʚ ʮʝʣʦʤ ʪʘʢʞʝ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʵʪʠ ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʨʝʩʩʦʨʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʚʘʣʦʤ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ ʢʘʢ 

ʙʝʟʳʟʥʦʩʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʠʮʠʘʮʠʠ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ [1], 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʚʘʣʦʤ. 

ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʫʶ 

ʥʘʜʝʞʥʦʩʪʴ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʧʦ 

ʩʨʘʚʥʥʠʶ ʩ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʧʨʝʜʳʜʫʱʝʡ ʢʦʤʧʦʥʦʚʦʯʥʦʡ ʩʭʝʤʳ. ʆʩʦʙʝʥʥʦ 

ʭʘʨʘʢʪʝʨʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʢʦʤʧʨʝʩʩʦʨʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ 
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ʷʚʣʷʝʪʩʷ ʧʝʨʝʛʨʝʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʝʛʝʨʤʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʙʝʟ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʘʛʝʥʪʘ. ʇʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʪʘʢʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩʦ ʚʨʝʤʝʥʝʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʝʧʝʥʥʦʡ ʠʣʠ ʚʥʝʟʘʧʥʦʡ ʧʦʪʝʨʠ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʨʘʩʪʝʪ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ, ʚʦ-ʚʪʦʨʳʭ, 

ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʚʦʟʜʫʭʘ ʠ ʫʭʫʜʰʝʥʠʷ 

ʦʭʣʘʞʜʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʩʛʦʨʘʥʠʶ ʦʙʤʦʪʦʢ, ʣʠʙʦ ʢ 

ʟʘʢʣʠʥʠʚʘʥʠʶ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʇʨʦʙʣʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʝʧʣʦʚʦʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ 

ʧʦʜʨʝʩʩʦʨʝʥʥʳʤ ʩʪʘʪʦʨʦʤ ʩʦ ʩʪʘʥʠʥʦʡ ʠ ʛʝʨʤʝʪʠʯʥʳʤ ʢʦʞʫʭʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʮʠʨʢʫʣʷʮʠʠ ʤʘʩʣʘ. ʇʨʠ ʵʪʦʤ 

ʢʦʥʩʪʨʫʢʪʦʨʳ ʯʘʩʪʦ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʭʘʦʪʠʯʝʩʢʦʛʦ ʠʣʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʨʘʟʙʨʳʟʛʠʚʘʥʠʷ ʤʘʩʣʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʞʫʭʘ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʘʣʘ ʩ ʮʝʣʴʶ 

ʦʪʚʦʜʘ ʢʘʧʣʷʤʠ ʤʘʩʣʘ ʠʟʙʳʪʦʯʥʦʡ ʪʝʧʣʦʪʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʥʘʛʨʝʚʘʶʪʩʷ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʨʝʘʣʠʟʦʚʘʥ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ [2-4]. ʅʝʜʦʩʪʘʪʢʘʤʠ 

ʫʢʘʟʘʥʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʧʘʜʘʥʠʝ ʤʘʩʣʘ, ʢʦʪʦʨʦʝ ʝʱʝ ʥʝ ʢʦʥʪʘʢʪʠʨʦʚʘʣʦ 

ʩ ʥʘʛʨʝʪʳʤʠ ʜʝʪʘʣʷʤʠ, ʥʘ ʩʪʝʥʢʠ ʢʦʞʫʭʘ, ʯʪʦ ʤʦʞʝʪ ʦʙʫʩʣʘʚʣʠʚʘʪʴ ʫʭʫʜʰʝʥʠʝ 

ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʢʦʤʧʨʝʩʩʦʨʘ ʢ ʢʦʞʫʭʫ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʣʝʥʢʠ ʤʘʩʣʘ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʤʘʩʣʦʤ ʦʙʤʦʪʦʢ ʠ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʩʪʘʪʦʨʘ. ɼʨʫʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʠʜʫʪ ʧʦ ʧʫʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʜʘʯʠ ʤʘʩʣʘ ʚ ʟʦʥʫ ʥʘʠʙʦʣʴʰʝʡ 

ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ - ʩʦʧʨʷʞʝʥʠʝ "ʮʠʣʠʥʜʨ-ʧʦʨʰʝʥʴ", ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ 

ʢʘʥʘʣʘ ʠ ʦʪʚʝʨʩʪʠʷ ʨʘʩʧʳʣʠʪʝʣʷ [5, 6]. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʩʧʦʩʦʙʥʳ ʩʥʷʪʴ ʦʩʪʨʦʪʫ 

ʧʨʦʙʣʝʤʳ ʩʤʘʟʳʚʘʥʠʷ ʥʘʛʨʫʞʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʢʣʦʥʥʳʭ ʢ ʟʘʢʣʠʥʠʚʘʥʠʶ, 

ʥʦ ʥʝ ʨʝʰʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʧʨʦʙʣʝʤʫ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʧʦʜʨʝʩʩʦʨʝʥʥʳʭ 

ʯʘʩʪʝʡ ʚ ʮʝʣʦʤ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. ɺ ʍʝʨʩʦʥʩʢʦʤ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʠʥʞʝʥʝʨʠʠ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʩʪʳʭ 

ʨʝʰʝʥʠʡ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʩʪʘʪʦʨʘ, ʮʠʣʠʥʜʨʘ ʠ ʤʝʭʘʥʠʟʤʘ 

ʜʚʠʞʝʥʠʷ ʛʝʨʤʝʪʠʯʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ, 

ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʜʘʯʝ ʤʘʩʣʘ ʚ ʥʘʠʙʦʣʝʝ ʪʝʤʧʝʨʘʪʫʨʥʦ 

ʥʘʛʨʫʞʝʥʥʳʝ ʩʦʧʨʷʞʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ [7]. ʇʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʤʘʟʢʦʡ 

ʩʦʧʨʷʞʝʥʠʷ "ʮʠʣʠʥʜʨ-ʧʦʨʰʝʥʴ" ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ ʠ, 

ʦʩʦʙʝʥʥʦ, ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ. ɺʩʝ ʤʘʩʣʦ, ʢʦʪʦʨʦʝ ʥʘʛʥʝʪʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʩʤʘʟʢʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʪʦʤ ʥʘ ʧʦʜʘʯʫ ʚ ʧʦʜʚʠʞʥʳʝ ʩʦʧʨʷʞʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ 

ʮʠʣʠʥʜʨʘ, ʢʦʨʧʫʩʘ ʠ ʩʪʘʪʦʨʘ ʙʝʟ ʠʟʣʠʰʥʝʛʦ ʨʘʟʙʨʳʟʛʠʚʘʥʠʷ ʚ ʧʦʣʦʩʪʠ ʢʦʞʫʭʘ 

ʢʦʤʧʨʝʩʩʦʨʘ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ 

ʞʠʚʫʯʝʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʭʣʘʜʘʛʝʥʪʘ, ʥʦ ʠ 

ʫʣʫʯʰʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʘʯʠ ʦʪ 

ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʮʠʣʠʥʜʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʥʘʧʦʣʥʝʥʠʷ 

ʮʠʣʠʥʜʨʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʰʥʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʠʯʴ 

ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʬʦʨʤʳ ʧʘʪʨʫʙʢʘ ʚʩʘʩʳʚʘʥʠʷ ʚʥʫʪʨʠ ʢʦʞʫʭʘ ʩ 

ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʮʠʨʢʫʣʷʮʠʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʚʦ ʚʥʫʪʨʝʥʥʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʤʧʨʝʩʩʦʨʘ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʝʛʦ ʚ ʮʠʣʠʥʜʨ. 

ɺʠʩʥʦʚʢʠ./Conclusions. ʇʨʝʜʣʦʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʘ ʩʯʝʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʭʣʘʞʜʝʥʠʷ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʤʘʩʣʘ 

ʠ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ ʧʦʟʚʦʣʷʪ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʛʝʨʤʝʪʠʯʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʧʦʚʳʩʠʪʴ ʠʭ ʙʝʟʦʪʢʘʟʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʜʝʣʴʥʦʡ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʝʨʤʝʪʠʯʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʢʘʢ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʭʦʣʦʜʠʣʴʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʠʟʥʦʩʫ, ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʚʘʞʥʳʡ 

ʰʘʛ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ. 
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ʆʎɽʅʂɸ ɿɸɻʈʗɿʅɽʅʀʗ ɺʆɿɼʋʐʅʆʁ ʉʈɽɼʓ ʄɽʊʆɼʆʄ 

ʂʆʄʇʔʖʊɽʈʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ɹʝʣʷʝʚʘ ɺʠʢʪʦʨʠʷ ɺʠʪʘʣʴʝʚʥʘ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʅʦʚʦʩʝʣʝʮ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ, 

ʩʪʫʜʝʥʪ 

ɼʥʠʧʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʆ. ɻʦʥʯʘʨʘ 

ʛ. ɼʥʠʧʨʦ, ʋʢʨʘʠʥʘ 

ɹʝʨʣʦʚ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ɻɺʋɿ çʇʨʠʜʥʝʧʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳè 

ʛ. ɼʥʠʧʨʦ, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ./Introductions . ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, 

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʩʦʟʜʘʶʪ ʨʠʩʢ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ. ʆʩʦʙʝʥʥʦ 

ʦʧʘʩʥʳ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʨʦʩ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʷʚʣʷʝʪʩʷ 

ʪʝʧʣʦʚʘʷ ʚʦʣʥʘ, ʫʜʘʨʥʘʷ ʚʦʣʥʘ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʮʝʥʢʦʡ ʨʠʩʢʘ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʡ. ɼʣʷ ʵʢʩʧʨʝʩʩ-ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ 

ɻʘʫʩʩʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʟʦʥʫ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʝʤ ʠʩʪʦʯʥʠʢʝ ʵʤʠʩʩʠʠ, ʠʣʠ ʚ ʩʣʫʯʘʝ ʟʘʣʧʦʚʦʛʦ ʚʳʙʨʦʩʘ ʭʠʤʠʯʝʩʢʠ 

ʦʧʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʯʠʪʘʪʴ 

ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʪʦʯʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʮʝʧʪʦʨʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʫʜʘʨʥʦʡ 

ʚʦʣʥʳ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʧʦʣʫʯʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʜʥʘʢʦ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʵʤʠʩʩʠʠ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ; 

2. ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʟʜʘʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʧʦʨʘʞʝʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʝʥʢʫ ʨʠʩʢʘ ʩ ʫʯʝʪʦʤ 
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ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ 

ʧʦʨʘʞʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ʈʘʟʨʘʙʦʪʢʘ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ʄʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, 

ʪʝʧʣʦʚʦʡ ʚʦʣʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʫʭ- ʠ ʪʨʝʭʤʝʨʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʠ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ. ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʷʚʥʳʝ ʨʘʟʥʦʩʪʥʳʝ ʩʭʝʤʳ 

ʨʘʩʱʝʧʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ./Results and discussion. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ.  ʇʝʨʚʳʡ ʢʣʘʩʩ ʤʦʜʝʣʝʡ ï ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʠʩʢʘ 

ʪʦʢʩʠʯʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. ɺʪʦʨʦʡ ʢʣʘʩʩ 

ʤʦʜʝʣʝʡ ï ʦʮʝʥʢʘ ʨʠʩʢʘ ʪʝʧʣʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʛʦʨʝʥʠʠ. ʄʦʜʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʜʠʥʘʤʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʷ ʪʝʧʣʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʠʩʢ ʚʦʟʛʦʨʘʥʠʷ ʩʦʩʝʜʥʠʭ ʩ ʦʯʘʛʦʤ ʧʦʞʘʨʘ ʦʙʲʝʢʪʦʚ. ʊʨʝʪʠʡ 

ʢʣʘʩʩ ʤʦʜʝʣʝʡ ï ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʦʨʘʞʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʫʜʘʨʥʦʡ 

ʚʦʣʥʳ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʣʦʱʘʜʢʠ ʚ ʩʣʫʯʘʝ ʚʟʨʳʚʘ. ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ FORTRAN. 

ɺʳʚʦʜʳ./Conclusions. ʇʨʝʜʩʪʘʚʣʝʥʳ ʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ 

ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʦʩʥʦʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʧʦʨʘʞʝʥʠʷ. 
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ʄɽʄɹʈɸʅʅɯ ʊɽʍʅʆʃʆɻɯɰ ɿɸɼʃʗ ɽʂʆʃʆɻɯɿɸʎɯɰ  

ʆʃɯʁʅʆɾʀʈʆɺʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

 

ɹʦʥʜʘʨ ʉʝʨʛʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ,  

ʏʘʙʘʥʦʚʘ ʆʢʩʘʥʘ ɹʦʨʠʩʽʚʥʘ,  

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʊʨʫʙʥʽʢʦʚʘ ɸʥʘʩʪʘʩʽʷ ɸʥʘʪʦʣʽʾʚʥʘ  

ʢ. ʪ. ʥ., ʚʠʢʣʘʜʘʯ 

ʄʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ  

ʆʜʝʩʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʠʱʽʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʟʘʚʜʷʢʠ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʘʤ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʚʤʽʩʪʫ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʣʫʢ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʨʽʚʥʦʚʘʛʠ ʝʢʦʩʠʩʪʝʤ. 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʤʘʻ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʪʽʯʥʠʭ ʚʦʜ 

ʦʣʽʡʥʦʞʠʨʦʚʦʾ ʛʘʣʫʟʽ. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʪʽʯʥʠʭ ʚʦʜ ʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʘʬʽʥʘʮʽʻʶ ʦʣʽʡ ʪʘ ʞʠʨʽʚ. 

ʆʣʽʡʥʦʞʠʨʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ ʤʘʶʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʟʜʘʪʥʠʭ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʠʡ ʮʠʢʣ ʦʙʨʦʙʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʣʝʞʥʠʭ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʃʦʢʘʣʴʥʽ ʩʧʦʨʫʜʠ ʥʝ ʜʘʶʪʴ ʟʤʦʛʠ ʜʦʚʝʩʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʩʪʽʯʥʦʾ ʚʦʜʠ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. ɼʦʦʯʠʱʝʥʥʷ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʤʽʩʴʢʠʤʠ ʩʪʘʥʮʽʷʤʠ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʪʨʘʪʥʽʩʪʶ ʨʝʘʛʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʚʝʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʣʘʥʮʶʛ ʦʙʨʦʙʢʠ ʩʪʽʯʥʠʭ ʞʠʨʦʚʤʽʩʥʠʭ ʚʦʜ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʴ ʥʝʦʨʛʘʥʽʯʥʠʤ ʤʝʤʙʨʘʥʘʤ, 

ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ. ɺʦʜʥʦʯʘʩ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʦʙʤʝʞʝʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʯʥʠʭ ʤʝʤʙʨʘʥ ʽ ʥʘʛʘʣʴʥʽʡ ʧʦʪʨʝʙʽ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʝʤʙʨʘʥ ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʟʦʢʨʝʤʘ, ʟ ʢʝʨʘʤʽʢʠ. 
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ɺʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʚʠʪʨʠʚʘʣʽʩʪʴ, ʟʥʘʯʥʠʡ ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʽʥʰʽ ʧʝʨʝʚʘʛʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʪʝʩʪʫʚʘʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʤʝʤʙʨʘʥ ʬʽʨʤʠ BTS 

engineering, ʷʢʽ ʚʩʝ ʙʽʣʴʰʝ ʟʘʚʦʡʦʚʫʶʪʴ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʤʝʤʙʨʘʥ ʽ 

ʤʝʤʙʨʘʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʤʙʨʘʥʠ BTS ʚʠʢʦʥʘʥʽ ʟ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ 

ʦʢʩʠʜʽʚ ʘʣʶʤʽʥʽʷ, ʪʽʪʘʥʘ ʪʘ ʮʠʨʢʦʥʽʷ. ɺʦʥʠ ʤʘʶʪʴ ʚʠʛʣʷʜ ʮʠʣʽʥʜʨʨʘ ʟ ʟʦʚʥʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ 25 ʤʤ, ʜʦʚʞʠʥʦʶ 1178 ʤʤ. ʋ ʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʩʥʦʚʠ ʻ 7 

ʢʘʥʘʣʽʚ ʜʽʘʤʝʪʨʦʤ 6 ʤʤ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʦʘʢʩʠʘʣʴʥʦ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʤʝʤʙʨʘʥʥʦʾ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʻ 0,155 ʤ
2
. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʝʤʙʨʘʥʠ BTS uF (100 ʥʤ) ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʧʨʠ ʦʙʨʦʙʮʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʥʽʞ ʤʝʤʙʨʘʥʠ BTS uF (200 ʥʤ). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʞʠʨʥʠʭ ʩʧʦʣʫʢ ʫ ʬʽʣʴʪʨʘʪʽ ʟʥʘʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʠʨʽʚ ʫ ʢʦʥʮʝʥʪʨʘʪʽ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 39570 ʤʛ/ʣ 

(ʬʘʢʪʦʨ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ 6) ʚʤʽʩʪ ʞʠʨʽʚ ʫ ʬʽʣʴʪʨʘʪʽ ʙʽʣʴʰʝ, ʥʽʞ ʫ 2 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʻ ʚʠʭʽʜʥʠʡ ʧʦʢʘʟʥʠʢ. 

ɼʣʷ ʛʣʠʙʦʢʦʛʦ ʦʯʠʱʝʥʥʷ ʞʠʨʦʚʤʽʩʪʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʾ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʉʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʤʙʨʘʥʠ ʟ ʙʽʣʴʰ ʚʫʟʴʢʠʤ ʨʦʟʤʽʨʦʤ ʧʦʨ, 

ʥʘʧʨʠʢʣʘʜ, 20é50 ʥʤ, ʱʦ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʫ ʨʘʥʛ ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ, ʜʣʷ ʷʢʦʾ ʩʣʽʜ 

ʦʯʽʢʫʚʘʪʠ ʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ. 

ɺʠʩʥʦʚʦʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʞʠʨʦʚʤʽʩʪʥʠʭ ʚʦʜ ʟ ʤʝʤʙʨʘʥʥʦʶ ʦʙʨʦʙʢʦʶ ʜʘʩʪʴ ʟʤʦʛʫ ʟʘʦʱʘʜʠʪʠ 

ʝʥʝʨʛʽʶ ʽ ʨʝʘʛʝʥʪʠ ʥʘ ʦʙʨʦʙʢʫ ʽ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʴ ʫʚʝʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʣʘʥʮʶʛ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʣʝʞʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʣʽʡʥʦ-ʞʠʨʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʎʀʂʃɯʏʅʆɰ ʉʂʃɸɼʆɺʆɰ ɺ ʉʀʉʊɽʄɸʍ ɿ ʍɸʆʉʆʄ 

 

ɼʘʥʠʣʦʚ ɺʘʣʝʨʽʡ ʗʢʦʚʠʯ 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, 

ʄʘʨʪʠʥʢʦʚ ʉʝʨʛʽʡ ɺʽʢʪʦʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɿʽʥʯʝʥʢʦ ɸʨʪʝʤ ʖʨʽʡʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʇʨʦʪʷʛʦʤ ʩʪʦʣʽʪʪʷ ʚʯʝʥʽ ʪʘ ʝʢʦʥʦʤʽʩʪʠ ʟʽ ʚʩʴʦʛʦ ʩʚʽʪʫ ʧʨʘʮʶʶʪʴ 

ʥʘʜ ʚʠʚʯʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ ʮʠʢʣʽʚ. ɿʘʜʘʯʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʮʠʢʣʘʤʠ 

ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ: ʚʠʷʚʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʮʠʢʣʽʚ ʪʘ ʾʭ ʬʘʟ, ʽ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʤʽʥ ʬʘʟ ʝʢʦʥʦʤʽʯʥʦʛʦ ʮʠʢʣʫ. ɺʽʜʢʨʠʪʪʷ ʞ ʷʚʠʱʘ 

ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʭʘʦʩʫ ʚ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʚʯʝʥʽ 

ʮʽʥʦʚʦʾ ʜʠʥʘʤʽʢʠ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʽʟʥʠʭ ʩʝʛʤʝʥʪʘʭ 

ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʥʢʫ, ʚʩʪʘʥʦʚʠʣʦ ʧʨʠʥʮʠʧʦʚʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ. ʅʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʜʠʥʘʤʽʢʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʽ ʯʘʩʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ (ʘ ʪʘʢʦʞ ʽ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʩʪʘʥʥʽʭ) ʧʦʷʩʥʶʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʣʠʭ ʟʙʫʨʝʥʴ, ʷʢʽ ʨʦʙʣʷʪʴ ʥʝʤʦʞʣʠʚʠʤ ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʪʘʥʫ 

ʩʠʩʪʝʤʠ (ʯʘʩʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʯʘʩʫ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʝʷʢʠʡ 

ʯʘʩʦʚʠʡ ʤʘʩʰʪʘʙ, ʣʦʛʘʨʠʬʤʽʯʥʦ ʟʘʣʝʞʥʠʡ ʚʽʜ ʥʝʪʦʯʥʦʩʪʽ ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 

ʫʤʦʚ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʨʝʛʫʣʷʨʥʦʾ ʧʦʚʝʜʽʥʢʠ ʨʝʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʦʷʩʥʶʶʯʠ ʬʣʫʢʪʫʘʮʽʾ ʪʘ ʩʢʣʘʜʥʫ ʥʝʣʽʥʽʡʥʫ ʚʟʘʻʤʦʜʽʶ 

ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʮʠʭ ʩʠʩʪʝʤ, ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ʅʘ ʦʩʥʦʚʽ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʪʚʦʨʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʽʥʜʠʢʘʪʦʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ ʬʘʟ ʭʚʠʣʴ ɽʣʽʦʪʘ. ʂʨʽʤ 
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ʪʦʛʦ, ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʭʘʦʩʫ, ʥʘ ʧʨʠʢʣʘʜʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ 

ʖ.-ʐ. ʏʝʥʘ, ʧʨʦʚʝʩʪʠ ʧʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʮʠʢʣʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙʨʘʥʦ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʚʝʡʚʣʝʪʠ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʘʙʦ ʬʫʥʢʮʽʡ ʧʨʠʙʣʠʟʥʦ ʪʘʢ ʩʘʤʦ, ʷʢ ʨʷʜ ʌʫʨ'ʻ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʭʚʠʣʶ ʘʙʦ ʩʠʥʫʩʦʾʜʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʫ ʘʙʦ ʬʫʥʢʮʽʾ. 

ɼʦʩʣʽʜʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʩʪʫʧʥʠʭ ʚʝʡʚʣʝʪʽʚ: DOG (difference of 

Gaussians), ʄʦʨʣʝ (Morlet), ʈʽʢʝʨʘ (Riker) [1ï5]. 

ɺʝʡʚʣʝʪʠ ʥʘ ʦʩʥʦʚʽ ʧʦʭʽʜʥʠʭ ʬʫʥʢʮʽʾ ɻʘʫʩʘ ʜʫʞʝ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʷʢ ʙʘʟʠʩʠ ʜʣʷ ʚʝʡʚʣʝʪ ʘʥʘʣʽʟʫ. ɺʝʡʚʣʝʪ DOG ʫ ʯʘʩʦʚʽʡ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ  

•† Ὡ ϳ Ὡ ϳ   

ɼʘʥʠʡ ʚʝʡʚʣʝʪ ʯʘʩʪʦ ʦʙʠʨʘʶʪʴ ʟʘʚʜʷʢʠ ʡʦʛʦ ʧʦʢʘʟʥʠʢʘʤ ʣʦʢʘʣʽʟʘʮʽʾ ʫ 

ʯʘʩʦʚʽʡ ʽ ʯʘʩʪʦʪʥʽʡ ʦʙʣʘʩʪʷʭ. ʉʝʨʝʜ ʢʦʤʧʣʝʢʩʥʠʭ ʚʝʡʚʣʝʪʽʚ ʦʙʨʘʥʠʡ ʚʝʡʚʣʝʪ 

ʄʦʨʣʝ, ʚʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ •†  ÃÏÓυ† Ὡ ϳ  . 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʚʝʡʚʣʝʪʽʚ DOG ʤʘʶʪʴ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʣʦʢʘʣʽʟʘʮʽʾ ʫ 

ʯʘʩʦʚʽʡ ʽ ʯʘʩʪʦʪʥʽʡ ʦʙʣʘʩʪʷʭ. ɺʝʡʚʣʝʪ ʈʽʢʝʨʘ ʫ ʯʘʩʦʚʽʡ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ  

ὶ† ρ †‫ Ὡὼὴ †‫ , 

ʜʝ Ű - ʯʘʩ, ʘ .ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʝʪʠʯʥʘ ʯʘʩʪʦʪʘ (ʚ ʨʘʜʽʘʥʘʭ ʟʘ ʩʝʢʫʥʜʫ) -  ‫ 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʚʝʡʚʣʝʪʘ ʈʽʢʝʨʘ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ 

Ὑ‫  
Ѝ  

Ὡὼὴ  . 

ʎʝʡ ʩʧʝʢʪʨ ʯʘʩʪʦʪ ʻ ʜʽʡʩʥʠʤ ʽ ʥʝʚʽʜ'ʻʤʥʠʤ ʟʘ ʟʥʘʯʝʥʥʷʤ, | R (ɤ) | = R (ɤ). 

ʆʪʞʝ, ʮʝ ʣʠʰʝ ʤʦʜʫʣʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʧʘʨʥʦʛʦ ʚʝʡʚʣʝʪʘ ʈʽʢʝʨʘ.  

ʈʝʟʫʣʴʪʘʪʠ. 

ʉʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʦ ʚʝʡʚʣʝʪ DOG. ʈʝʟʫʣʴʪʘʪʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ 1. 
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ʈʠʩ 1 ɯʥʜʠʢʘʪʦʨ ʚʝʡʚʣʝʪʘ DOG ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʪʘ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ 

 

ɿ ʛʨʘʬʽʢʫ ʽʥʜʠʢʘʪʦʨʘ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ 

ʚʝʡʚʣʝʪʘ ʥʝʤʦʞʣʠʚʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʯʘʩʦʚʦʛʦ ʨʷʜʫ, ʘʜʞʝ ʜʘʥʠʡ 

ʚʝʡʚʣʝʪ ʧʨʦʷʚʣʷʻ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʭʘʨʘʢʪʝʨʫ ʜʘʥʠʭ ʢʦʣʠʚʘʥʴ. 

ʅʘʩʪʫʧʥʠʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʝ ɺʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ 

ʚʘʣʶʪʥʠʭ ʢʦʪʠʨʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʚʝʡʚʣʝʪʘ ʄʦʨʣʝ. ʈʝʟʫʣʴʪʘʪ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 2. 

 

ʈʠʩ 2 ɯʥʜʠʢʘʪʦʨ ʚʝʡʚʣʝʪʘ ʄʦʨʣʝ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʪʘ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ 

 

ʇʦ ʜʘʥʦʤʫ ʨʠʩʫʥʢʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʠʟʴʢʫ ʢʦʨʝʣʷʮʽʶ 

ʚʝʡʚʣʝʪʘ ʄʦʨʣʝ ʪʘ ʟʥʘʯʝʥʴ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʚʘʣʶʪʥʠʭ ʢʦʪʠʨʫʚʘʥʴ. 
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ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʷʚʣʝʥʥʽ ʽʤʧʫʣʴʩʽʚ ʫ ʭʚʠʣʷʭ ɽʣʽʦʪʘ ʜʘʻ ʚʝʡʚʣʝʪ 

ʈʽʢʝʨʘ, ʪʦʤʫ ʜʘʥʠʡ ʚʝʡʚʣʝʪ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ, ʟ ʤʝʪʦʶ ʚʠʷʚʠʪʠ ʡʦʛʦ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʚʘʣʶʪʥʠʭ ʢʦʪʠʨʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ 

ʥʴʦʛʦ. 

 

ʈʠʩ 3 ɯʥʜʠʢʘʪʦʨ ʚʝʡʚʣʝʪʘ ʈʽʢʝʨʘ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʪʘ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ 

 

ʈʦʟʛʣʷʥʝʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʥʝʣʽʥʽʡʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʖ.-

ʐ. ʏʝʥʘ: 

                                                       

2

( ) ,

1 ,

,

x z y a x

y by x

z x cz

= + -

= - -

=- -
                                                    

(1)

 

ʜʝ ʧʘʨʘʤʝʪʨʠ 0a² ï ʟʙʝʨʝʞʝʥʥʷ ʩʫʤʠ ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ, 0b² ï ʚʘʨʪʽʩʪʴ 

ʽʥʚʝʩʪʠʮʽʡ, 0c² ï ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ʥʘ ʢʦʤʝʨʮʽʡʥʠʭ ʨʠʥʢʘʭ. ʇʝʨʰʝ ʨʽʚʥʷʥʥʷ 

ʮʽʻʾ ʩʠʩʪʝʤʠ ʦʧʠʩʫʻ ʟʤʽʥʫ ʚ ʯʘʩʽ ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ, ʜʨʫʛʝ ï ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 

ʧʦʧʠʪʫ, ʘ  ʪʨʝʪʻ  ï ʽʥʜʝʢʩʫ ʮʽʥ. 

ʊʝʦʨʝʤʘ [5]. ʗʢʱʦ ʚ ʩʠʩʪʝʤʽ (1) ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ 

1 0,
b

ba
c

- - > 1, 0,bc b¸ ¸ 21/ , 0, / 2 / 4 1b c c c c b b¸ - ¸ ¸- ° + ʽ

2 21
( ) 2 2 3 0,c b c bc c abc b

c
+ - + + - - ¸ ʪʦ ʽʩʥʫʶʪʴ ʥʝʧʝʨʝʨʚʥʽ ʬʫʥʢʮʽʾ ( )a a= e

 ʽ 

( ),T T= e
 ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ e, 

1

0(0) , (0) 2a a T -= =- pb (ʜʝ b ï ʫʷʚʥʝ 
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ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʣʽʥʝʘʨʠʟʦʚʘʥʦʾ ʤʘʪʨʠʮʽ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʩʠʩʪʝʤʠ (1) ʚ 

ʩʪʘʮʽʦʥʘʨʥʽʡ ʪʦʯʮʽ) ʽ ʪʘʢʽ, ʱʦ ʚ ʩʠʩʪʝʤʽ (1) ʽʩʥʫʶʪʴ ʧʝʨʽʦʜʠʯʥʽ ʨʦʟʚôʷʟʢʠ ( , )x t e 

ʧʝʨʽʦʜʫ ( ),T e  ʱʦ ʚʣʠʧʘʶʪʴ ʚ ʪʦʯʢʫ 
1

(0, ,0)
b

 ʧʨʠ 0.e­  ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʤʽʩʮʝ 

ʙʽʬʫʨʢʘʮʽʷ ɸʥʜʨʦʥʦʚʘ-ʍʦʧʬʘ ʥʘʨʦʜʞʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʮʠʢʣʫ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠ ʙʽʬʫʨʢʘʮʽʡʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ 
4 3 2 2

0 2 2

3 2 3
.

2 2

c b c b b c c b
a

c b cb

+ - - +
=

-   

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʏʝʥʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʦʢʦʣʽ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʦʯʦʢ ʩʠʩʪʝʤʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʽʚ 

0,1b=  ʽ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ 
0

( ) 2,x t = 0
( ) 3,y t =

0
( ) 2z t =  ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ 

ʢʨʦʢ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʤʝʪʦʜʫ ʈʫʥʛʝ-ʂʫʪʪʠ ʙʫʚ ʚʠʙʨʘʥʠʡ 0.001 ʥʘ ʧʨʦʤʽʞʢʫ 

ʙʝʟʨʦʟʤʽʨʥʦʛʦ ʯʘʩʫ ʚʽʜ 0 ʜʦ 100. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʧʝʨʝʭʽʜʥʦʤʫ 

ʧʨʦʮʝʩʽ, ʪʦʙʪʦ ʢʦʣʠ ʪʨʘʻʢʪʦʨʽʷ ʱʝ ʥʝ ʻ ʥʘ ʘʪʨʘʢʪʦʨʽ, ʦʙʯʠʩʣʝʥʥʷ ʩʧʝʢʪʨʫ ʃʍʇ 

ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʚʽʜ 40 ʜʦ 100 ʟ ʢʨʦʢʦʤ ʧʦ ʘʣʛʦʨʠʪʤʫ ɹʝʥʝʪʪʽʥʽ ʪʘ 

ʽʥʰʠʭ 0.04. ʅʘ ʨʠʩ. 4. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʩʠʩʪʝʤʠ (1). 

ʇʨʠ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨ c ʟʤʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 9.525 ʚʢʣʶʯʥʦ ʟ ʢʨʦʢʦʤ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ 0.015, ʘ ʧʘʨʘʤʝʪʨ ʘ ʟʤʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 3.28 ʚʢʣʶʯʥʦ ʟ 

ʢʨʦʢʦʤ ʜʠʩʢʝʪʠʟʘʮʽʾ 0.02. 

ʈʠʩ. 4. ʂʘʨʪʘ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʩʠʩʪʝʤʠ (1) (ʯʦʨʥʠʡ ʢʦʣʽʨ ï ʭʘʦʪʠʯʥʠʡ 

ʨʝʞʠʤ, ʩʽʨʠʡ ï ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ, ʙʽʣʠʡ ï ʧʝʨʽʦʜʠʯʥʠʡ ʨʝʞʠʤ, ʟʽʨʦʯʢʠ ï 

ʪʦʨʠ). ʇʦ ʦʩʽ ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʝʥʦ ʧʘʨʘʤʝʪʨ a,  ʧʦ ʘʙʩʮʠʩ ï ʧʘʨʘʤʝʪʨ ʩ 
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ɸʥʘʣʽʟ ʢʘʨʪʠ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ (ʨʠʩ. 4) ʧʦʢʘʟʫʻ, ʱʦ ʝʣʘʩʪʠʯʥʽʩʪʴ 

ʧʦʧʠʪʫ ʥʘ ʢʦʤʝʨʮʽʡʥʠʭ ʨʠʥʢʘʭ ʟʘ ʬʽʥʘʥʩʦʚʦʶ ʩʠʩʪʝʤʦʶ ʖ.-ʐ. ʏʝʥʘ 

ʜʝʤʦʥʩʪʨʫʻ ʟʥʘʯʥʽ ʦʙʣʘʩʪʽ ʧʝʨʽʦʜʠʯʥʠʭ ʨʝʞʠʤʽʚ, ʪʦʙʪʦ ʥʘʜʣʠʰʢʠ ʤʽʞ 

ʽʥʚʝʩʪʠʮʽʷʤʠ ʽ ʟʘʦʱʘʜʞʝʥʥʷʤʠ (ʧʨʦʪʠʨʽʯʯʷ ʥʘ ʽʥʚʝʩʪʠʮʽʡʥʦʤʫ ʨʠʥʢʫ), 

ʢʦʨʠʛʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ ʚʽʜ ʮʽʥ ʥʘ ʪʦʚʘʨʠ, ʽʥʜʝʢʩ ʮʽʥ  ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʡ 

ʧʦʧʠʪ ʜʝʤʦʥʩʪʨʫʶʪʴ ʮʠʢʣʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʻʜʠʥʽʡ 

ʩʪʨʫʢʪʫʨʽ. ʊʘʢʽ ʧʦʚʝʨʥʝʥʥʷ ʚ ʜʦʚʽʣʴʥʦ ʚʠʙʨʘʥʫ ʧʦʯʘʪʢʦʚʫ ʪʦʯʢʫ ʮʠʢʣʽʚ 

ʬʽʢʩʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʽʟ ʙʫʜʴ-ʷʢʦʶ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ. ʎʝ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʩʫʤʠ ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ ʪʘ ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʽʥʚʝʩʪʠʮʽʡʥʦʤʫ ʧʦʧʠʪʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʭʘʦʩʫ ʥʘ ʢʦʤʝʨʮʽʡʥʠʭ ʨʠʥʢʘʭ (ʯʦʨʥʽ ʦʙʣʘʩʪʽ ʛʨʘʬʽʢʫ), ʷʢʠʡ 

ʟʛʦʜʦʤ ʧʝʨʝʨʦʩʪʘʻ ʚ ʫʩʪʘʣʝʥʽ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʭʘʦʪʠʯʥʠʡ ʨʝʞʠʤ ʤʽʩʪʠʪʴ ʙʽʣʽ ʚʢʣʶʯʝʥʥʷ ʦʙʣʘʩʪʝʡ ï ʪʘʢ ʟʚʘʥʽ ʚʽʢʥʘ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ. ʇʨʠ ʟʤʽʥʥʦʤʫ ʞ ʽʥʚʝʩʪʠʮʽʡʥʦʤʫ ʧʦʧʠʪʽ ʪʘ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʩʫʤʽ 

ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʝʨʽʦʜʠʯʥʠʭ ʨʝʞʠʤʽʚ ʪʘ ʧʦʣʦʞʝʥʴ 

ʨʽʚʥʦʚʘʛʠ, ʷʢʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʘʨʘʤʝʪʨʘ b (ʦʧʠʩʫʻ ʚʘʨʪʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ) ʚʽʜ 0.625 

ʜʦ 1.125 ʪʘ ʧʘʨʘʤʝʪʨʘ ʩ ʜʦ 0.35 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʭʘʦʩʫ ʥʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʨʠʥʢʘʭ. 

 

                         
                               ʘ                                                                                ʙ 

ʈʠʩ. 5. ʇʨʦʝʢʮʽʾ ʧʝʨʝʨʽʟʽʚ ʇʫʘʥʢʘʨʝ ʭʘʦʪʠʯʥʦʛʦ ʘʪʨʘʢʪʦʨʫ (ʘ) ʪʘ 

ʛʨʘʥʠʯʥʦʛʦ ʮʠʢʣʫ (ʙ) ʧʨʠ ʩʽʯʥʽʡ ʧʣʦʱʠʥʽ 0x= (ʘ) ʽ 8.4y= (ʙ) ʧʨʠ 

ʧʘʨʘʤʝʪʨʘʭ 3, 0.1,a b= =  1c=  (ʘ) ʽ 7.7, 0.1, 1a b c= = =(ʘ) ʪʘ ʧʦʯʘʪʢʦʚʠʭ 

ʫʤʦʚʘʭ 
0 0 0

( ) 2, ( ) 3, ( ) 2x t y t z t= = = 
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ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩ. 5 ʧʨʦʝʢʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʧʝʨʝʨʽʟʫ ʛʨʘʥʠʯʥʦʛʦ ʮʠʢʣʫ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ 16 ʪʦʯʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 16-ʪʘʢʪʥʦʤʫ ʮʠʢʣʫ, ʪʦʙʪʦ 4-ʽʡ 

ʙʽʬʫʨʢʘʮʽʾ ʧʦʜʚʦʻʥʥʷ ʧʝʨʽʦʜʫ. ɼʘʥʽ ʪʦʯʢʠ ʧʦʚʪʦʨʶʶʪʴʩʷ ʯʝʨʝʟ ʯʘʩ, ʩʪʨʦʛʦ 

ʨʽʚʥʠʡ ʧʝʨʽʦʜʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʠʢʣʫ. 

ɺʠʩʥʦʚʢʠ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʡʚʣʝʪ-ʧʝʨʝʪʚʦʨʝʥʴ ʨʦʟʨʦʙʣʝʥʽ ʽʥʜʠʢʘʪʦʨʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʪʨʠʤʘʥʠʡ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʯʠʩʣʦʚʠʭ ʨʷʜʽʚ, 

ʟʦʢʨʝʤʘ ʨʷʜʽʚ ʚʘʣʶʪʥʠʭ ʢʦʪʠʨʫʚʘʥʴ. ʇʨʠ ʯʠʩʝʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʽʥʘʥʩʦʚʦʾ 

ʩʠʩʪʝʤʠ (1) ʚʩʪʘʥʦʚʣʝʥʦ ʚʩʽ ʪʠʧʠ ʨʝʛʫʣʷʨʥʠʭ ʪʘ ʭʘʦʪʠʯʥʠʭ ʘʪʨʘʢʪʦʨʽʚ. ʅʘ 

ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʶʶʯʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝʦʨʝʤʫ ʽʩʥʫʚʘʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʽʬʫʨʢʘʮʽʡ ʇʫʘʥʢʘʨʝ-ɸʥʜʨʦʥʦʚʘ-ʍʦʧʬʘ ʥʘʨʦʜʞʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ 

ʮʠʢʣʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʤôʷʢʠʭ ʩʫʙʢʨʠʪʠʯʥʠʭ (ʚʪʦʨʠʥʥʠʭ 

ʩʫʧʝʨʢʨʝʪʠʯʥʠʭ) ʧʨʷʤʠʭ ʙʽʬʫʨʢʘʮʽʡ ʅʝʡʤʘʨʢʘ-ʉʘʢʝʨʘ ʟ ʢʦʤʧʣʝʢʩʥʠʤʠ 

ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘʤʠ 1m =ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʨʦʜʞʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʽʥʚʘʨʽʘʥʪʥʠʭ 

ʪʦʨʽʚ ï ʩʮʝʥʘʨʽʡ ʈʶʝʣʷ-ʊʘʢʝʥʩʘ-ʅʴʶʭʘʫʩʘ. 
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ɹɯʆʄɸʉɸ ï ɽʅɽʈɻʆʈɽʉʋʈʉ ʉɯʃʔʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

 

ɿʦʣʦʪʦʚʩʴʢʘ ʆʣʝʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ  

ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʘ ʟ ʩʝʨʡʦʟʥʽʰʠʭ ʧʨʦʙʣʝʤ ʜʝʨʞʘʚʠ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɿʘʙʝʟʧʝʯʠʪʠ ʩʪʘʥʦʚʠʱʝ, ʧʨʠ ʷʢʦʤʫ ʝʢʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ 

ʨʝʪʝʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʧʦʣʽʪʠʮʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʨʦʟʰʠʨʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʫʨʷʜʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʝʥʝʨʛʝʪʠʢʦʶ, 

ʝʢʦʣʦʛʽʻʶ, ʩʦʮʽʘʣʴʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʪʘ ʤʘʢʨʦʝʢʦʥʦʤʽʢʦʶ. ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ 

ʨʦʙʦʯʠʭ ʛʨʫʧ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʫʤʽʩʥʦʾ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʱʦʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ. ʉʧʨʦʩʪʠʪʠ 

ʧʨʦʮʝʩ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʚ ʟʦʥʽ 

ʧʽʜʚʠʱʝʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʦʧʘʣʝʥʥʷ, ʚ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʭʪʥʦʛʦ ʤʝʪʘʥʫ ʪʘ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ. ɺ ʧʨʦʝʢʪʘʭ ʧʦ ʟʙʽʣʴʰʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ 

ʪʝʧʣʦʚʦʾ ʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʤʽʥʽʤʽʟʫʶʪʴ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʽ ʷʚʣʷʻʪʴʩʷ ʤʝʪʦʶ ʨʦʙʦʪʠ. (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʈʽʚʝʥʴ ʟʥʠʞʝʥʥʷ ʝʤʽʩʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʜʣʷ ʨʽʟʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ 

˩͔͎͎ͤͪ͜Ύ ͘ 
͙͋ͦͣ͊ͫ͜ 

55% 

˩͔͎ͤͪ͜Ύ ͍ͭͪͯ͜ 
17% 

˥͔͔ͦͭͪͣ͊͡Έͤ͊ 
͔͔͎ͤͪ͜Ύ  

13% 

˥͔͔͒ͪͦͭͪͦͫͭ͊͜͟͡
ͤͼ͜͝ 
7% 

˿ͦͤΎ;ͤ͊ ͔͔͎ͤͪ͜Ύ 
8% 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʙʘʟʠ ʪʘ ʘʥʘʣʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʪʞʝ, ʚʠʭʦʜʠʪʴ ʱʦ ʙʽʦʤʘʩʘ ʷʚʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘ ʬʦʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʦʤʫ ʱʦ ʯʘʩʪʢʘ 

ʟʥʠʞʝʥʥʷ ʝʤʽʩʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʨʠʙʣʠʟʥʦ ʩʪʘʥʦʚʠʪʴ 55 %. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʤʘʩʠ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʦʜʥʘ ʟ ʨʝʘʣʴʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʟʥʠʞʝʥʥʷ ʧʘʨʥʠʢʦʚʦʛʦ 

ʝʬʝʢʪʫ, ʪʦʤʫ ʱʦ ʨʦʩʣʠʥʥʽ ʚʽʜʭʦʜʠ ʻ ʥʝʡʪʨʘʣʴʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʉʆ2 ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʦʙʪʦ ʧʨʠ ʾʭ ʟʛʦʨʷʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʪʘʢ ʞ ʢʽʣʴʢʽʩʪʴ, 

ʷʢʘ ʙʫʣʘ ʧʦʛʣʠʥʫʪʘ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʩʘʤʦʾ ʨʦʩʣʠʥʠ. 

ɺʽʜʭʦʜʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʷʢʦʩʪʽ 

ʪʚʝʨʜʦʛʦ, ʨʽʜʠʥʥʦʛʦ ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ. ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʣʠʚʘ ʩʢʣʘʜʘʻ 24 ʤʣʥ. ʪ ʫ.ʪ./ʨʽʢ, ʜʝ ʦʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʻ 

ʚʽʜʭʦʜʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʨʠʩ. 2). 

 

ʈʠʩ. 2 ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 

 

ɺʽʜʭʦʜʠ ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʪʨʽʩʢʠ ʘʙʦ ʱʝʧʠ. 

ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʧʝʨʝʨʦʙʣʷʪʠ ʢʫʩʢʦʚʽ ʚʽʜʭʦʜʠ ʚ ʪʨʽʩʢʫ ʥʘ ʤʽʩʮʽ ʽ ʥʘʧʨʘʚʣʷʪʠ ʮʶ 

ʱʝʧʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. ʂʫʩʢʦʚʽ ʚʽʜʭʦʜʠ ʩʣʽʜ ʧʝʨʝʨʦʙʣʷʪʠ ʚ ʪʨʽʩʢʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʾʭ ʥʝ ʪʽʣʴʢʠ ʚ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʘʣʝ ʽ ʚ ʷʢʦʩʪʽ ʟʘʚʦʜʩʴʢʦʛʦ ʧʘʣʠʚʘ 

˿ͦͦͣ͊͡ ͔͍͙ͪͤͦ͘ͻ 
ͯ͟͡ΈͭͯͪΣ рΣс 
ͣͤ͡ΦͯΦͭ  

˽ͦ;͙͊ͭ͟ 
͙ͯͯͪͯ͒͘͟͟Σ нΣп 
ͣͤ͡Φ ͭ ͯΦͭ 

˶͎ͯ͊͘ ͫͦΎ΄͙ͤ͊͟Σ 
нΣо ͣͤ͡Φ ͭ ͯΦͭ 

ˣ͎ͦ͊͘͜ ͘ ͍͒͜ͻ͍ͦ͒͜ 
͍͙͎ͭ͊ͪͤͤͦͦ 

ͨͦͻ͔ͦ͒͗ͤͤΎΣ нΣн 
ͣͤ͡Φ ͭ ͯΦͭΦ 

˨͔͔͍͙ͪͤ͊Σ н ͣͤ͡Φ ͭ 
ͯΦͭΦ 

˩͔͎͔͙ͤͪͭ;ͤ͜ 
ͯ͟͡Έ͙ͭͯͪΣ рΣм ͣͤ͡Φ 

ͭ ͯΦͭΦ 

ˣ͙͔ͦ͒͘͜͡ΈΣ 
͔͋ͦͭ͊ͤͦ͜͡Σ нΣн ͣͤ͡Φ 

ͯΦͭΦ 

́ͦͪͺΣ лΣс ͣͤ͡Φ ͭΦ 
ͯΦͭ 
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(ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʪʣʽʚ) - ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʪʘ ʽʥʪʝʥʩʠʚʥʝ ʻ 

ʟʛʦʨʷʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʤʽʨ ʚʽʜ 25 ʜʦ 100 ʤʤ (ʪʨʽʩʢʘ). 

ɹʨʠʢʝʪʫʚʘʥʥʷ ʩʠʧʫʯʠʭ ʚʽʜʭʦʜʽʚ ʟʙʽʣʴʰʫʻ ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪʥʽʩʪʴ ʪʠʨʩʠ ʪʘ 

ʩʪʨʫʞʢʠ. ɹʨʠʢʝʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʟʘʚʦʜʩʴʢʦʛʦ ʧʘʣʠʚʘ ʽ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ 

ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʚʝʨʜʠʤ ʧʘʣʠʚʦʤ. ɼʣʷ ʙʨʠʢʝʪʫʚʘʥʥʷ ʪʨʽʩʢʠ ʧʦʪʨʽʙʥʽ ʙʽʣʴʰ 

ʧʦʪʫʞʥʽ ʧʨʝʩʠ, ʥʽʞ ʜʣʷ ʙʨʠʢʝʪʫʚʘʥʥʷ ʪʠʨʩʠ. ɺʦʣʦʛʽʩʪʴ ʪʠʨʩʠ ʧʝʨʝʜ 

ʙʨʠʢʝʪʫʚʘʥʥʷʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʚʠʱʝ 12-15% ʽ ʥʝ ʥʠʞʯʝ 8-9%. 

ɻʨʘʥʫʣʶʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ - ʮʝ ʦʪʨʠʤʘʥʥʷ ʧʘʣʠʚʥʠʭ ʛʨʘʥʫʣ ʟ ʙʫʜʴ-

ʷʢʠʭ ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʜʝʨʝʚʠʥʠ. ɼʦ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʦʛʦ ʧʘʣʠʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ, ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʤʝʭʘʥʽʟʘʮʽʾ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʦʧʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʛʨʘʥʫʣ, ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ. ʉʫʪʥʽʩʪʴ ʛʨʘʥʫʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʦʩʣʽʜʦʚʥʽʡ 

ʦʙʨʦʙʮʽ ʚʦʣʦʛʦʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʪʠʩʢʦʤ ʩʫʭʦʾ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʩʠʧʫʯʦʾ 

ʩʠʨʦʚʠʥʠ. 

ʋ ʥʝʪʨʘʜʠʮʽʡʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʧʝʨʝʨʦʙʢʘ ʙʽʦʤʘʩʠ 

ʤʝʪʘʥʦʚʠʤ ʙʨʦʜʽʥʥʷʤ ʟ ʦʪʨʠʤʘʥʥʷʤ ʙʽʦʛʘʟʫ, ʱʦ ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 70% ʤʝʪʘʥʫ, ʽ 

ʩʪʝʨʠʣʴʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. ɽʥʝʨʛʽʷ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ 

ʙʽʦʛʘʟʫ, ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʚʽʜ 60 ʜʦ 90% ʪʽʻʾ, ʷʢʦʶ ʚʦʣʦʜʽʻ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ɺ 

ʚʽʜʭʦʜʘʭ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʽʞ ʫ 

ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʟʙʦʨʽ ʚʽʜʭʦʜʽʚ, ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʾʭ ʧʦʜʘʯʝʶ; ʧʨʠ ʮʴʦʤʫ 

ʚʽʜʦʤʦ, ʩʢʽʣʴʢʠ ʽ ʢʦʣʠ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʚʽʜʭʦʜʽʚ. ʆʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ ʤʦʞʣʠʚʦ ʚ 

ʫʩʪʘʥʦʚʢʘʭ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ, ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʥʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʜʝ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ. 

ɺʠʩʥʦʚʢʠ. ɿ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ, ʚ ʷʢʦʩʪʽ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʘ ʤʘʻ ʚʝʣʠʢʫ ʝʢʦʥʦʤʽʯʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʠʨʦʚʠʥʥʠʭ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʽʜʥʽ: ʚʝʣʠʢʽ 
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ʧʣʦʱʽ ʟʝʤʣʽ; ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʨʽʜʢʝ ʧʘʣʠʚʦ, ʚʠʩʦʢʽ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ, ʷʢʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʦʜʝʨʞʫʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɸ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʦʨʦʥʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʤ'ʷʢʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʢʠʩʣʦʪʥʠʭ ʜʦʱʽʚ, ʝʨʦʟʽʶ ˇʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʡʤ, ʟʘʙʝʟʧʝʯʠʪʠ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʜʠʢʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽ ʜʦʧʦʤʦʛʪʠ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʣʽʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʘʱʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʉʋʏɸʉʅʀʍ ɽʃɽʂʊʈʆʅʅʀʍ ʇʈʀʉʊʈʆɰɺ ʉʀʅʊɽɿʋ 

ʊɸ ʆɹʈʆɹʂʀ ɸʅɸʃʆɻʆɺʆɻʆ ʊɸ ʎʀʌʈʆɺʆɻʆ ɿɺʋʂʆɺʆɻʆ 

ʂʆʅʊɽʅʊɯɺ 

 

ɯʩʴʢʦ ʇʘʚʣʦ ɺʘʜʠʤʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʐʚʘʡʯʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ɹʦʨʠʩʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʽʥʜʫʩʪʨʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʫʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʧʦʪʨʝʙʫʻ 

ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʩʠʥʪʝʟʫ ʪʘ ʦʙʨʦʙʢʠ ʟʚʫʢʫ. ɹʘʛʘʪʦ ʟ ʥʠʭ ʻ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ, ʪʘ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʶʚʘʪʠ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ, ʘ ʽ 

ʦʙʨʦʙʣʶʚʘʪʠ. ɯʩʥʫʶʪʴ ʪʘʢʽ ʟʘʩʦʙʠ, ʱʦ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ VCO (Voltage 

Controlled Oscillator), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʦʛʦʚʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʘʪʝʥʶʘʪʦʨʽʚ, ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʮʝʩʫ. ɹʝʨʫʯʽ ʜʦ ʫʚʘʛʠ çʯʠʩʪʽè ʘʥʘʣʦʛʦʚʽ 

ʩʠʥʪʝʟʘʪʦʨʠ, ʪʦʙʪʦ ʪʽ, ʱʦ ʥʝ ʤʘʶʪʴ ʫ ʩʚʦʾʡ ʙʫʜʦʚʽ ʮʠʬʨʦʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʙʦ ʮʽ 

ʧʨʠʩʪʨʦʾ ʚʽʜʟʥʘʯʝʥʦ ʫ ʽʩʪʦʨʽʾ ʟʚʫʢʦʚʦʛʦ ʩʠʥʪʝʟʫ, ʷʢ çʝʪʘʣʦʥʥʽè ʧʦ ʟʚʫʯʘʥʥʶ, ʪʦ 

ʾʭ ʚʘʨʪʽʩʪʴ ʱʝ ʙʽʣʴʰʘ. 

ʎʽʣʴ ʨʦʙʦʪʠ. ɼʘʥʥʘ ʨʦʙʦʪʘ ʥʘʮʽʣʝʥʘ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʦʙʤʝʞʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʩʠʥʪʝʟʫ ʪʘ ʦʙʨʦʙʢʠ ʟʚʫʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʊʦʤʫ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʽʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ DCO (Digital Controlled Oscillator), ʷʢ 

ʟʘʤʽʥʠ VCO. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɻʝʥʝʨʘʪʦʨ ʟ ʮʠʬʨʦʚʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʘʙʦ DCO, ʮʝ 

ʢʦʣʠʚʘʣʴʥʠʡ ʢʦʥʪʫʨ, ʢʦʪʨʠʡ ʛʝʥʝʨʫʻ ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ, ʧʨʦʪʝ ʯʘʩʪʦʪʘ 

ʫʧʨʘʚʣʷʻʪʴʩʷ ʮʠʬʨʦʚʠʤ ʚʭʦʜʦʤ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩ. 1). 

DCO ʚʧʝʨʰʝ ʟôʷʚʠʚʩʷ ʫ 1980-ʭ ʨʦʢʘʭ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʧʨʦʤʽʞʥʠʡ ʢʨʦʢ ʤʽʞ 

ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʦʚʠʤ VCO ʪʘ ʧʦʚʥʽʩʪʶ ʮʠʬʨʦʚʠʤʠ ʨʝʘʣʽʟʘʮʽʷʤʠ, ʱʦ ʟôʷʚʠʣʠʩʷ 

ʧʽʟʥʽʰʝ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʢʦʥʩʪʨʫʢʮʽʡ ʩʭʝʤʠ DCO, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʧʨʘʮʶʻ ʰʣʷʭʦʤ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʘʥʘʣʦʛʦʚʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʟ ʮʠʬʨʦʚʠʤ ʪʘʡʤʝʨʦʤ ʟʚʦʨʦʪʥʦʛʦ 
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ʚʽʜʣʽʢʫ, ʢʝʨʦʚʘʥʦʛʦ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ, ʚʠʩʦʢʦʪʦʯʥʠʤ ʣʽʯʠʣʴʥʠʢʦʤ. ɿʥʘʯʝʥʥʷ, 

ʟʘʚʘʥʪʘʞʝʥʝ ʚ ʪʘʡʤʝʨ ʟʚʦʨʦʪʥʦʛʦ ʚʽʜʣʽʢʫ, ʚʠʟʥʘʯʘʻ ʚʠʭʽʜʥʫ ʯʘʩʪʦʪʫ. 

ʈʠʩ. 1. ɹʣʦʢ ʩʭʝʤʘ ʫʧʨʘʚʣʽʥʥʷ DCO 

 

ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ DCO ʻ ʥʘʷʚʥʽʩʪʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʝʡʚʰʝʡʧʝʨʘ, 

ʯʘʩʪʦʪʫ ʷʢʦʛʦ ʢʦʥʪʨʦʣʶʻ ʮʠʬʨʦʚʠʡ ʬʦʨʤʫʚʘʯ ʭʚʠʣʽ (ʚʽʜ ʘʥʛʣ. Waveshaper - 

çʬʦʨʤʫʻ ʭʚʠʣʶè) - ʮʝ ʛʝʥʝʨʘʪʦʨ ʬʦʨʤʠ ʭʚʠʣʽ (ɻʌʍ), ʪʦʙʪʦ, ʧʦ ʩʫʪʽ, ʩʘʤʝ ʚʽʥ ʽ ʻ 

ʦʩʮʠʣʷʪʦʨʦʤ. 

DCO ʤʽʩʪʠʪʴ çʣʽʯʠʣʴʥʠʢè ʽ ɻʌʍ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʣʘʚʽʰʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʤʽʢʨʦʧʨʦʮʝʩʦʨʦʤ ʣʽʯʠʣʴʥʠʢ ʦʪʨʠʤʫʻ ʩʠʛʥʘʣ ʚʽʜ ʛʝʥʝʨʘʪʦʨʘ 

ʪʘʢʪʦʚʦʾ ʯʘʩʪʦʪʠ ʽ ʛʝʥʝʨʫʻ ʥʘ ʚʠʭʦʜʽ ʧʫʣʴʩʫʶʯʠʡ ʩʠʛʥʘʣ ʟ ʧʦʪʨʽʙʥʦʶ ʜʣʷ ʜʘʥʦʾ 

ʥʦʪʠ ʯʘʩʪʦʪʦʶ. ʊʦʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʜʘʶʪʴ ʪʘʢ ʟʚʘʥʠʤʠ ʜʽʣʴʥʠʢʘʤʠ 

(divider), ʷʢʽ, ʟʦʢʨʝʤʘ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʨʘʟʫ 

ʜʝʢʽʣʴʢʦʭ ʛʦʣʦʩʽʚ, ʷʢʽ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʟʘʛʘʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʛʝʥʝʨʘʪʦʨʫ 

ʯʘʩʪʦʪʠ. ɻʌʍ ʦʪʨʠʤʫʻ ʧʫʣʴʩʫʶʯʠʡ ʩʠʛʥʘʣ ʽ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ʛʝʥʝʨʫʻ 

ʭʚʠʣʶ ʚ ʬʦʨʤʽ ʧʠʣʢʠ, ʤʝʘʥʜʨʫ ʪʦʱʦ (ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ). 

ʏʘʩʪʦʪʘ ʧʫʣʴʩʘʮʽʾ, ʷʢʫ ʧʦʚʠʥʝʥ ʚʠʜʘʪʠ ʣʽʯʠʣʴʥʠʢ, ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʥʘʪʠʩʥʫʪʦʾ ʢʣʘʚʽʰʽ, ʘʣʝ ʽ ʚʽʜ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʠʥʪʝʟʘʪʦʨʘ - ʨʫʯʦʢ 
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ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʩʮʠʣʷʪʦʨʽʚ, LFO ʽ ʧʦʨʪʘʤʝʥʪʦ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʣʽʯʠʣʴʥʠʢ ʚʽʜʜʘʚ 

ʽʤʧʫʣʴʩ, ʧʦʜʘʣʴʰʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʫʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ ʚ ʘʥʘʣʦʛʦʚʠʡ 

ʩʧʦʩʽʙ. 

ʎʠʬʨʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʛʝʥʝʨʘʪʦʨʦʤ ʜʘʣʦ ʚʘʞʣʠʚʫ ʧʝʨʝʚʘʛʫ - ʩʪʘʙʽʣʴʥʠʡ 

ʣʘʜ, ʧʨʦʪʝ ʫ ʥʴʦʛʦ ʟʥʘʡʰʣʦʩʷ ʪʘʢʦʞ ʽ ʯʠʤʘʣʦ ʥʝʜʦʣʽʢʽʚ. ɿʦʢʨʝʤʘ, ʦʜʥʠʤ ʟ 

ʚʘʞʣʠʚʠʭ ʥʝʜʦʣʽʢʽʚ DCO ʙʘʛʘʪʦ ʭʪʦ ʚʚʘʞʘʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥ ʚʽʜ 

çʩʪʘʥʜʘʨʪʥʠʭè ʬʦʨʤ ʭʚʠʣʽ, ʷʢʽ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʦʩʮʠʣʷʪʦʨʘʤ ʟ ʢʦʥʪʨʦʣʝʤ 

ʥʘʧʨʫʛʦʶ (VCO). 

ɻʝʥʝʨʘʪʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʩʮʠʣʷʮʽʾ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚ ʩʠʥʪʝʟʘʪʦʨʘʭ. ʏʘʩʪʦʪʫ ʢʦʣʠʚʘʥʴ ʙʘʞʘʥʦ ʨʝʛʫʣʶʚʘʪʠ 

ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʟʘ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʽʙʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ɺ ʘʥʘʣʦʛʦʚʠʭ PLL 

(phase-locked loops ʘʙʦ ʬʘʟʦʚʦ ʟʘʤʢʥʝʥʽ ʧʝʪʣʽ) ʯʘʩʪʦʪʫ ʢʦʣʠʚʘʥʴ ʨʝʛʫʣʶʶʪʴ 

ʚʭʽʜʥʦʶ ʥʘʧʨʫʛʦʶ, ʷʢʘ ʥʘʭʦʜʠʪʴ ʚ ʘʥʘʣʦʛʦʚʽʡ ʬʦʨʤʽ. ʎʝʡ ʪʠʧ ʛʝʥʝʨʘʪʦʨʽʚ 

ʥʘʟʠʚʘʶʪʴ ʢʝʨʦʚʘʥʠʤ ʥʘʧʨʫʛʦʶ ʛʝʥʝʨʘʪʦʨʦʤ (VCO). ʋ VCO ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʂʄʆʅ (ʢʦʤʧʣʝʤʝʥʪʘʨʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣ-ʦʢʩʠʜ-

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢ; ʘʥʛʣ. Complementary ï symmetry/metal oxide semiconductor). 

ʂʄʆʅ ʩʪʘʚ ʜʫʞʝ ʛʨʦʤʽʟʜʢʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʬʦʨʤʽ VCO, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʘʩʠʚʥʽ ʧʨʠʩʪʨʦʾ. ʎʷ ʧʨʦʙʣʝʤʘ ʙʫʣʘ ʩʧʨʦʚʦʢʦʚʘʥʘ ʪʠʤ, ʱʦ ʡʦʛʦ 

ʥʝʣʽʥʽʡʥʽ ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʧʨʫʛʦʶ ʽ ʥʠʟʴʢʦʚʦʣʴʪʥʠʤ 

ʟʘʧʘʩʦʤ ʧʦʪʫʞʥʦʩʪʽ ʨʦʙʣʷʪʴ ʡʦʛʦ ʩʧʨʠʡʥʷʪʣʠʚʠʤ ʜʦ ʰʫʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʠʟʴʢʦʚʦʣʴʪʥʘ ʥʘʩʪʨʦʡʢʘ ʯʘʩʪʦʪʠ ʜʣʷ ʂʄʆʅ -ʛʝʥʝʨʘʪʦʨʘ ʙʫʣʘ ʜʫʞʝ 

ʚʘʞʢʦʜʦʩʪʫʧʥʘ. ʂʨʽʤ ʪʦʛʦ, ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʂʄʆʅ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, ʘʣʝ ʮʝ ʥʝʤʠʥʫʯʝ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʦʣʦʤʦʢ ʽ 

ʧʨʦʙʣʝʤ ʟ ʥʘʜʽʡʥʽʩʪʶ. ʂʨʽʤ ʪʦʛʦ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʽ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟʤʫʩʠʣʠ ʚʠʨʦʙʥʠʢʽʚ ʚ ʪʦʡ ʯʘʩ ʚʧʦʨʘʪʠʩʷ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʭʽʜ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʪʦʪʦʶ ʢʦʣʠʚʘʥʴ ʚ ʛʣʠʙʦʢʦʤʫ ʂʄʆʅ-ʧʨʦʮʝʩʽ (ʨʠʩ. 2). ʅʘʨʝʰʪʽ, 

VCO ʙʫʚ ʟʘʤʽʥʝʥʠʡ DCO. ɭʜʠʥʘ ʟʤʽʥʘ ʚ DCO ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧʘʨʘʪʦʨ ʚ 

ʨʘʤʧ-ʷʜʨʽ VCO ʟʘʤʽʥʶʻʪʴʩʷ ʽʤʧʫʣʴʩʘʤʠ ʩʢʠʜʘʥʥʷ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ 

ʣʽʯʠʣʴʥʠʢʦʤ ʘʙʦ ʤʽʢʨʦʧʨʦʮʝʩʦʨʦʤ. DCO ʚʠʨʦʙʣʷʻ ʩʪʘʙʽʣʴʥʫ ʮʠʬʨʦʚʫ ʯʘʩʪʦʪʫ ʟ 

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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ʧʣʘʚʥʠʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤ. ʊʝʥʜʝʥʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ DCO, ʷʢʘ ʻ ʧʦʚʥʽʩʪʶ 

ʮʠʬʨʦʚʠʤ ʧʽʜʭʦʜʦʤ, ʯʘʩ ʚʽʜ ʯʘʩʫ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ. 

ʈʠʩ. 2. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ DCO 

 

ʎʠʬʨʦʚʽ ʩʭʝʤʠ ʢʨʘʱʽ, ʥʽʞ ʘʥʘʣʦʛʦʚʽ, ʪʦʤʫ ʱʦ ʾʭ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ 

ʂʄʆʅ-ʧʨʦʮʝʩʦʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʚʥʽʩʪʶ ʮʠʬʨʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʘʻ ʧʝʨʝʚʘʛʠ 

ʂʄʆʅ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʘʨʪʦʩʪʽ, ʨʦʟʤʽʨʽʚ, ʛʥʫʯʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. DCO ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʷʤʫ ʯʘʩʪʦʪʥʫ 

ʤʦʜʫʣʷʮʽʶ ʟ ʧʦʚʥʽʩʪʶ ʮʠʬʨʦʚʠʤ ʢʦʥʪʫʨʦʤ ʬʘʟʦʚʦʛʦ ʘʚʪʦʧʽʜʩʪʨʦʶʚʘʥʥʷ 

ʯʘʩʪʦʪʠ (ADPLL) ʟ ʮʠʬʨʦʚʠʤ ʫʧʨʘʚʣʽʥʥʷʤ. ʇʨʦʛʨʘʤʦʚʘʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʩʭʝʤ 

ʜʫʞʝ ʙʘʞʘʥʘ ʜʣʷ ʧʨʦʛʨʘʤʥʦ-ʚʠʟʥʘʯʝʥʠʭ ʨʘʜʽʦʩʪʘʥʮʽʡ, ʧʨʠʡʤʘʯʽʚ ʜʠʩʢʨʝʪʥʦʛʦ 

ʯʘʩʫ ʜʣʷ ʨʘʜʽʦʩʪʘʥʮʽʡ Bluetooth ʽ ʧʝʨʝʜʘʚʘʯʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. VCO ʪʘ DCO ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʦʙʤʝʞʝʥʠʡ 

ʜʽʘʧʘʟʦʥ ʦʩʮʠʣʦʛʨʘʤ ʪʘ ʦʜʥʝ ʽ ʪʝ ʞ ʨʘʤʧ-ʷʜʨʦ. ɸʥʘʣʦʛʦʚʝ ʬʦʨʤʫʚʘʥʥʷ ʭʚʠʣʽ ʫ 

DCO ʙʫʣʦ ʪʘʢʠʤ ʞʝ, ʷʢ ʽ ʫ VCO, ʘʣʝ ʮʴʦʤʫ ʤʝʪʦʜʫ ʧʨʠʪʘʤʘʥʘ ʧʨʦʩʪʦʪʘ ʪʘ 

ʜʦʚʽʣʴʥʽ ʬʦʨʤʠ ʩʠʛʥʘʣʽʚ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ ʧʨʷʤʠʡ ʮʠʬʨʦʚʠʡ ʩʠʥʪʝʟ. 

ʇʦʪʽʤ ʮʝʡ ʨʦʟʚʠʪʦʢ ʧʨʠʟʚʽʚ ʜʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʽʩʪʶ ʮʠʬʨʦʚʠʭ 

ʩʭʝʤ ʛʝʥʝʨʘʪʦʨʽʚ ʚ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʦʥʩʪʨʫʢʮʽʷ 

ʮʠʬʨʦʚʦʾ ʙʘʟʦʚʦʾ ʩʤʫʛʠ (DBB-digital base band) ʧʦʩʪʽʡʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʥʘʡʜʦʩʢʦʥʘʣʽʰʠʡ ʽʟ ʜʦʩʪʫʧʥʠʭ ʮʠʬʨʦʚʠʭ ʧʨʦʮʝʩʽʚ ʛʣʠʙʦʢʦʛʦ ʩʫʙ-ʤʽʢʨʦʨʽʚʥʷ, 
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ʷʢʠʡ ʟʘʟʚʠʯʘʡ ʥʝ ʧʨʦʧʦʥʫʻ ʘʥʘʣʦʛʦʚʠʭ ʨʦʟʰʠʨʝʥʴ ʽ ʤʘʻ ʜʫʞʝ ʦʙʤʝʞʝʥʠʡ 

ʟʜʽʘʧʘʟʦʥ ʥʘʧʨʫʛ. 

ʇʨʦʮʝʩʠ ʂʄʆʅ ʽʟ ʛʣʠʙʦʢʠʤ ʩʫʙ-ʤʽʢʨʦʨʽʚʥʝʤ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘʣʝ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʩʢʣʘʜʥʶʶʪʴ 

ʨʝʘʣʽʟʘʮʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʘʥʘʣʦʛʦʚʠʭ ʩʭʝʤ. 

ɺʠʩʥʦʚʢʠ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦ ʨʦʟʤʽʨʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʩʪʨʦʶ ʛʝʥʝʨʘʮʽʾ(ʩʠʥʪʝʟʫ) ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. 

ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʝʜʦʣʽʢʠ ʂʄʆʅ ʣʦʛʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʫ 

ʥʠʟʴʢʦʚʦʣʴʪʥʦʤʫ ʘʥʘʣʦʛʦʚʦʤʫ ʛʝʥʝʨʘʪʦʨʽ ʟ ʂʄʆʅ ʝʣʝʤʝʥʪʘʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʡʦʛʦ ʚʢʨʘʡ ʥʝʣʽʥʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʥʘʧʨʫʛʫ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʯʫʪʣʠʚʠʤ ʜʦ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʩʪʘʥʫ 

ʟʘʟʝʤʣʝʥʥʷ ʪʘ ʨʽʚʥʷ ʰʫʤʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟ ʥʠʟʴʢʦʶ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 

ʩʪʨʘʞʜʘʻ ʥʝ ʪʽʣʴʢʠ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʩʠʛʥʘʣʫ, ʘʣʝ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʨʽʚʝʥʴ ʰʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʱʝ ʙʽʣʴʰ ʩʝʨʡʦʟʥʝ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʛʥʘʣ/ʰʫʤ. 

ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʧʨʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʂʄʆʅ ʚʜʦʩʢʦʥʘʣʶʻ DCO ʜʦ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʽ ʮʝ ʟʘʚʜʷʢʠ ʧʦʚʥʦʤʫ ʢʦʥʪʨʦʣʶ ʦʩʮʠʣʷʪʦʨʘ 

ʮʠʬʨʦʚʠʤ ʽʥʪʝʥʩʠʚʥʠʤ ʤʝʪʦʜʦʤ. DCO ʧʨʘʮʶʻ ʢʨʘʱʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ ʪʘ ʜʽʘʧʘʟʦʥʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʯʘʩʪʦʪʠ. DCO ʟʘʙʝʟʧʝʯʫʻ ʣʽʥʽʡʥʫ ʥʘʩʪʨʦʡʢʫ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʦʜʥʘʢ, ʚʽʥ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ 

ʨʘʜʽʦʯʘʩʪʦʪʥʠʭ ʧʨʠʡʤʘʯʘʭ, ʷʢʱʦ ʪʨʝʙʘ ʜʦʩʷʛʪʠ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘʩʪʨʦʡʢʠ 

ʪʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟ ʤʘʣʦʶ ʯʘʩʪʦʪʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, DCO ʙʫʜʝ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʜʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʂʄʆʅ 

ʜʣʷ ʢʨʘʱʦʾ ʨʦʙʦʪʠ. ʆʩʢʽʣʴʢʠ ʧʨʦʛʨʝʩ ʟʤʝʥʰʝʥʥʷ ʤʘʩʰʪʘʙʫ ʪʝʭʥʦʣʦʛʽʾ ʂʄʆʅ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʥʰʽ ʪʨʘʥʟʠʩʪʦʨʠ, ʪʦ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ DCO 

ʥʝʦʙʭʽʜʥʦ ʚʠʙʠʨʘʪʠ ʩʘʤʝ ʟ ʩʫʜʞʝʥʴ ʢʦʤʧʘʢʪʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ. 
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ɯʅɯʎɯʁʆɺɸʅɸ ʆʃɯɻʆʄɽʈʀɿɸʎɯʗ ɯʅɼɽʅ-ʂʋʄɸʈʆʅʆɺʆɰ ʌʈɸʂʎɯɰ 

 

ʂʽʯʫʨʘ ɼʘʨʽʷ ɹʦʛʜʘʥʽʚʥʘ 

ʢ. ʪ. ʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ  

ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʢʣʘʜ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʤʝʪʦʜ ʽ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʭʽʜ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʠʭ ʦʣʽʛʦʤʝʨʽʚ (ɯʂʆ). 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʧʨʦʮʝʩʽ ʾʭ ʦʜʝʨʞʘʥʥʷ ʻ ʩʪʘʜʽʷ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʩʠʨʦʚʠʥʠ, 

ʚʽʜʪʘʢ ʤʝʭʘʥʽʟʤ ʪʘ ʫʤʦʚʠ ʧʨʦʮʝʩʽʚ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʮʠʭ ʩʧʦʣʫʢ ʧʦʩʪʽʡʥʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ. ɯʂʆ ʦʜʝʨʞʫʶʪʴ ʢʦʦʣʽʛʦʤʝʨʠʟʘʮʽʻʶ ʥʝʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʬʨʘʢʮʽʡ ʢʘʤ ʷʥʦʚʫʛʽʣʴʥʦʾ ʩʤʦʣʠ ʡ ʙʝʥʟʦʣʫ: ʛʦʣʦʚʥʘ (303-352 ʂ), ʙʝʥʟʦʣʴʥʘ (342-

353 ʂ), ʢʩʠʣʦʣʴʥʘ (408-418 ʂ), ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʢʠʧʽʥʥʷ 418-463 ʂ. 

ʆʩʥʦʚʥʽ ʩʤʦʣʦʫʪʚʦʨʶʚʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʫ ʬʨʘʢʮʽʷʭ ï ʮʝ ʽʥʜʝʥ, ʢʫʤʘʨʦʥ, 

ʩʪʠʨʦʣ ʪʘ ʾʭ ʛʦʤʦʣʦʛʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʟʚʠ ʦʩʥʦʚʥʠʭ ʥʝʥʘʩʠʯʝʥʠʭ ʩʧʦʣʫʢ 

ʨʦʟʨʽʟʥʷʶʪʴ ʩʪʠʨʦʣʴʥʽ, ʩʪʠʨʦʣʴʥʦ-ʽʥʜʝʥʦʚʽ ʪʘ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʽ ʦʣʽʛʦʤʝʨʠ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʤʽʥʠ ʧʨʦʜʫʢʪʽʚ ʧʨʠʨʦʜʥʴʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [1-3]. 

ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ɯʂʆ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʘʪʘʣʽʪʠʯʥʫ 

ʦʣʽʛʦʤʝʨʠʟʘʮʽʶ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʪʘʣʽʟʘʪʦʨʘ ï ʭʣʦʨʠʩʪʦʛʦ ʘʣʶʤʽʥʽʶ 

ʪʘ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ. ʇʝʨʝʚʘʛʘʤʠ ʮʴʦʛʦ ʤʝʪʦʜʫ  ̒ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʤʦʣʦʫʪʚʦʨʶʶʯʠʭ ʩʧʦʣʫʢ ʜʦ 98%, ʘ ʥʝʜʦʣʽʢʦʤ ï ʽʩʪʦʪʥʽ 

ʧʨʦʮʝʩʠ ʢʦʨʦʟʽʾ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʪʘ ʩʪʽʯʥʠʭ ʚʦʜ. ʉʠʥʪʝʟʦʚʘʥʽ 

ʦʣ̔ʛʦʤʝʨʠ ʯʘʩʪʦ ʥʝ ʟʘʜʦʚʽʣʴʥʷʶʪʴ ʚʠʤʦʛʠ ʙʫʜʽʚʝʣʴʥʦʾ ʪʘ ʣʘʢʦʬʘʨʙʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʝʡ ʟʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʟʦʢʨʝʤʘ: ʟʘʙʘʨʚʣʝʥʥʷ, ʤʽʮʥʩ̔ʪɹ, ʪʚʝʨʜʽʩʪʴ, ʥʝʥʘʩʠʯʝʥʽʩʪʴ ʪʘ ʽʥʰʽ [1]. 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʮʝʩʨ ʘʜʠʢʘʣʴʥʦʾ ʢʦʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʽʥʜʝ-

ʢʫʤʘʨʦʥʦʚʦʾ ʬʨʘʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʦʢʩʠʜʥʠʭ ʽʥʽʮʽʘʪʦʨʽʚ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʦʜʝʨʞʘʪʠ ɯʂʆ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʷʢ̔ʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ 
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ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʧʨʦʮʝʩʠ ʢʦʨʦʟʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʦʜʠ. 

ʄʝʪʘ ï ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʠʥʪʝʟʫ ɯʂʆ ʤʝʪʦʜʦʤ ʨʘʜʠʢʘʣʴʥʦʾ 

ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʬʨʘʢʮʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ. ʗʢ ʩʠʨʦʚʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʫ 

ʬʨʘʢʮʽʶ ʟ ʥʘʩʪʫʧʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʛʫʩʪʠʥʘ 920 ʢʛ/ʤ
3
, 

ʙʨʦʤʥʝ ʯʠʩʣʦ 60-75 ʛ Br2/100 ʛ, ʢʦʣʽʨ 10 ʤʛ J2/ 100 ʩʤ
3
. ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʩʤʦʣʦʫʪʚʦʨʶʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (% ʤʘʩ.): ʽʥʜʝʥʫ ï 29,5, ʩʪʠʨʦʣʫ ï 18,6, a-

ʤʝʪʠʣʩʪʠʨʦʣʫ ï 6,0, ʢʫʤʘʨʦʥʫ ï 2,6. ɯʽʥʽʮʽʘʪʦʨʦʤ ʢʦʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʣʠ 

ʜʠ-ʪʨʝʪ-ʙʫʪʠʣʧʝʨʦʢʩʠʜ (ɼʊɹʇ) ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ ñAkzo Nobelò (ʌʽʥʣʷʥʜʽʷ), 

ʪʦʨʛʦʚʘ ʥʘʟʚʘ ʊrigonox ɺ: (CH3)3CïOOïC(CH3)3, ʟ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ʛʫʩʪʠʥʘ 800 ʢʛ/ʤ
3
, ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 146,2, ʤʘʩʦʚʘ ʯʘʩʪʢʘ ɼʊɹʇ 99,0 %, ʚʤʽʩʪ 

ʘʢʪʠʚʥʦʛʦ ʢʠʩʥʶ [ʆ]ʘʢʪ=10.94 %. 

ʆʣʽʛʦʤʝʨʠʟʘʮʽʶ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʦʾ ʬʨʘʢʮʽʾ ʟʜʽʡʩʥʶʚʘʣʠ ʫ 

ʪʝʨʤʦʩʪʘʪʦʚʘʥʦʤʫ ʨʝʘʢʪʦʨʽ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ ï 

ʘʨʛʦʥʫ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ 0,3-0,5 ʄʇʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʙʽʛ ʨʝʘʢʮʽʾ ʚ 

ʨʽʜʢʽʡ ʬʘʟʽ. ʈʝʘʢʮʽʡʥʫ ʩʫʤʽʰ ʛʦʪʫʚʘʣʠ ʚʽʜʨʘʟʫ, ʟʤʽʰʫʶʯʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

(ʬʨʘʢʮʽʷ ʡ ʽʥʽʮʽʘʪʦʨ) ʫ ʨʝʘʢʪʦʨʽ, ʘ ʚʫʛʣʝʚʦʜʥʽ, ʱʦ ʥʝʧʨʦʨʝʘʛʫʚʘʣʠ, ʚʠʣʫʯʘʣʠ 

ʰʣʷʭʦʤ ʘʪʤʦʩʬʝʨʥʦʾ ʪʘ ʚʘʢʫʫʤʥʦʾ ʜʠʩʪʠʣʷʮʽʡ ʦʣʽʛʦʤʝʨʠʟʘʪʫ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʥʪʝʟʦʚʘʥʠʭ ɯʂʆ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʚʝʜʝʥ ̔ ʜʦʩʣʽʜʞʝʥʥ ̫ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ (ʨʠʩ.) ʚʽʜ 448-498 ʂ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʥʽʮʽʘʪʦʨʘ ʟ 0,5 ʜʦ 3,0 % ʤʘʩ. ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʛʫʩʪʠʥʠ ʦʣʽʛʦʤʝʨʠʟʘʪʫ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʙʨʦʤʥʝ ʯʠʩʣʦ ʦʣʽʛʦʤʝʨʠʟʘʪʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʪʨʘʪʫ >C=C< 

ʟʚϿ̫ʟʢʽʚ ʫ ʨʝʘʢʮʽʡʥʽʡ ʤʘʩʽ. ʗʢ ʙʘʯʠʤʦ ʟ ʢʨʠʚʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 2, ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʘʢʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʽʮʽʘʪʦʨʘ ʚʠʭʽʜ ɯʂʆ ʟʨʦʩʪʘʻ ʽ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʨʘʜʠʢʘʣʴʥʦʾ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʟʤʝʥʰʝʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʩʤʦʣʠ. 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʩʪʘʪʫʻʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʘʢʮʽʾ ʚʠʱʝ 473 ʂ ï ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʧʨʠʨʽʩʪ ʚʠʭʦʜʫ ɯʂʆ 

ʥʝʟʥʘʯʥʠʡ, ʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʛʽʨʰʫʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʢʦʣʽʨ. ʊʘʢ, ʧʨʠ 

ʪʨʠʚʘʣʦʩʪʽ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ 6 ʛʦʜʠʥ, ʢʦʣʽʨ ʩʤʦʣʠ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʠʱʝ 473 ʂ ʧʝʨʝʚʠʱʫʻ 100 ʤʛ J2/100 ʩʤ
3
, ʱʦ ʥʝʙʘʞʘʥʦ, ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʣʽʛʦʤʝʨʽʚ ʷʢ ʟʘʤʽʥʥʠʢʽʚ ʫ ʣʘʢʦʬʘʨʙʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʛʽʜʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʜʦ 60 ʤʛ J2/100 ʩʤ
3
. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʽʮʽʘʪʦʨʘ ʟ 2 ʜʦ 3 % 

ʤʘʩ. ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʠʭʦʜʫ ʦʣʽʛʦʤʝʨʫ (ʚʽʜ 0,4 ʜʦ 0,7 % 

ʤʘʩ.), ʪʦʜʽ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ 1 ʜʦ 2 % ʤʘʩ. ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʭʦʜʫ ɯʂʆ ʥʘ 3,1-5,7 % ʤʘʩ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ 

ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʥʽʮʽʘʪʦʨʘ ʚʠʱʝ 2 % ʤʘʩ. 

  

   ɸ       ɹ 

ʈʠʩ. ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʠʥʠ  ̔ʙʨʦʤʥʦʛʦ ʯʠʩʣʘ ʦʣʽʛʦʤʝʨʠʟʘʪʫ (ɸ) ʪʘ ʚʠʭʦʜʫ ʡ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ɯʂʆ (ɺ) ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʽʮʽʘʪʦʨʘ (ɼʊɹʇ) 

 

ɿʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʨʝʘʢʮʽʾ ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 473 ʂ ʚʽʜ 2 

ʜʦ 8 ʛʦʜ. ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʚʠʭʦʜʫ ɯʂʆ (ʚʽʜ 22,0 ʜʦ 31,0 % ʤʘʩ.) ʪʘ ʟʤʝʥʰʝʥʥʶ 

ʥʝʥʘʩʠʯʝʥʦʩʪʽ ʦʣʽʛʦʤʝʨʠʟʘʪʫ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʆʜʝʨʞʘʥʽ 

ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʠʱʝ 6 ʛʦʜʠʥ, ʯʝʨʝʟ 

ʥʠʟʴʢʠʡ ʧʨʠʨʽʩʪ ʚʠʭʦʜʫ ʦʣʽʛʦʤʝʨʫ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʨʠʚʘʣʦʩʪʽ ʟ 6 ʜʦ 8 ʛʦʜʠʥ 

ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 1,5 %  ʤʘʩ., ʢʦʣʽʨ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻʪʴʩʷ. 
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ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʢʦʦʣʽʛʦʤʝʨʠʟʘʮʽʾ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʽʮʽʘʪʦʨʘ ï 2 % ʤʘʩ., ʪʝʤʧʝʨʘʪʫʨʘ ï 

473 ʂ, ʪʨʠʚʘʣʽʩʪʴ ï 6 ʛʦʜ, ʩʠʥʪʝʟʦʚʘʥʠʡ ɯʂʆ ʟ ʚʠʭʦʜʦʤ 29,5 % ʤʘʩ. ʪʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʙʨʦʤʥʝ ʯʠʩʣʦ 16 ʛ Br2/100 ʛ, ʢʦʣʽʨ 100 ʤʛ J2/100 

ʩʤ
3
, ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤôʷʢʰʝʥʥʷ 353 ʂ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ ʚʘʢʫʫʤʥʦʛʦ ʜʠʩʪʠʣʷʪʽʚ ʚʠʟʥʘʯʝʥʦ 

ʢʦʥʚʝʨʩʽʾ ʦʩʥʦʚʥʠʭ ʩʤʦʣʦʫʪʚʦʨʶʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʅʝʥʘʩʠʯʝʥʽ ʚʫʛʣʝʚʦʜʥʽ 

ʬʨʘʢʮʽʾ ʫ ʨʝʘʢʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʨʷʜ: ʩʪʠʨʦʣ>a-ʤʝʪʠʣʩʪʠʨʦʣ>ʽʥʜʝʥ>ʢʫʤʘʨʦʥ, ʷʢ 

ʙʘʯʠʤʦ ʦʩʪʘʥʥʽʡ ʚ ʨʝʘʢʮʽʶ ʥʝ ʚʩʪʫʧʘʻ. 

ʊʘʙʣʠʮʷ 

ʂʦʥʚʝʨʩʽʾ ʦʩʥʦʚʥʠʭ ʩʤʦʣʦʫʪʚʦʨʶʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɯʂʆ 

ˉ ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʂʦʥʚʝʨʩʽʷ, % 

1 ʉʪʠʨʦʣ 90,0 

2 a-ʤʝʪʠʣʩʪʠʨʦʣ 59,0 

3 ɯʥʜʝʥ 57,0 

4 ʂʫʤʘʨʦʥ 0 

 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʦʾ ʬʨʘʢʮʽʾ ʜʣʷ ʩʠʥʪʝʟʫ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʦʣʽʛʦʤʝʨʽʚ ʟ ʤʝʪʦʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢ ʟʘʤʽʥʥʠʢʽʚ ʜʦʨʦʛʠʭ ʪʘ ʜʝʬʽʮʠʪʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʨʠʨʦʜʥʴʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘʢʠʭ ʷʢ: ʢʘʥʽʬʦʣʴ, ʦʣʽʾ ʽ ʜʝʷʢʽ ʽʥʰʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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Olena Astakhova ʆʜʝʨʞʘʥʥʷ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʠʭ ʩʤʦʣ ʟ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ ʢʘʤ ʷʥʦ-

ʚʫʛʽʣʴʥʦʾ ʩʤʦʣʠ 2. ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʽ ʩʤʦʣʠ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʛʨʫʧʘʤʠ // ʉhemistry 

& chemical technology. ˉ 1. ɺʠʧʫʩʢ 12. 2018. ʉ. 93 ï 100. 3. Olena Astakhova, 

Mariʽa Shved, Olha Zubal, Olena Shyshchak, Yuriy Prysiazhnyi, Piotr Bruzdziak, 
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Michael Bratychak ʆʜʝʨʞʘʥʥʷ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʠʭ ʩʤʦʣ ʟ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ 

ʢʘʤǋʷʥʦʚʫʛʽʣʴʥʦʾ ʩʤʦʣʠ. 4. ɹʽʪʫʤ-ʧʦʣʽʤʝʨʥʽ ʩʫʤʽʰʽ ʟʘ ʫʯʘʩʪʶ ʽʥʜʝʥ-ʢʫʤʘʨʦʥʦʚʦʾ 

ʩʤʦʣʠ ʟ ʝʧʦʢʩʠʜʥʠʤʠ ʛʨʫʧʘʤʠ // ʉhemistry & chemical technology. ˉ 1. ɺʠʧʫʩʢ 

13. 2019. ʉ. 112 ï 120. 
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ʈʆɿʈɸʍʋʅʂʀ ʊɽʈʄʆɼɽʌʆʈʄʋɺɸʅʅʗ ɽʃɽʄɽʅʊɯɺ 

ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʉʀʉʊɽʄ ʄɸɻʅɯʊʅʆ-ɯʄʇʋʃʔʉʅʆɰ ʆɹʈʆɹʂʀ 

 

ʃʘʚʽʥʩʴʢʠʡ ɼʝʥʠʩ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʊʝʭʥʽʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ çʍʇɯè 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ (ɽʄʇ) ʚʠʥʠʢʘʻ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʘʛʘʪʴʦʭ 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ʊʫʪ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʩʠʩʪʝʤʠ ʟʽ 

ʩʪʚʦʨʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ 

ʙʣʠʩʢʘʚʦʢ ʪʦʱʦ. ɺʧʣʠʚ ɽʄʇ ʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ ʻ 

ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʻ ʩʠʣʦʚʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʚʧʣʠʚʠ (ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʣ ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʞʝʨʝʣ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʪʽʣʘʭ). ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ɽʄʇ ʥʘ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʝ  ʪʽʣʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʨʽʚʥʽʚ, ʟʘ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʝ 

ʨʫʡʥʫʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʝʬʝʢʪʠ ʩʠʣʦʚʦʛʦ ʚʧʣʠʚʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʢʣʘʩʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʽʜʦʤʽ ʧʽʜ ʥʘʟʚʦʶ ʤʘʛʥʽʪʥʦ-ʽʤʧʫʣʴʩʥʘ 

ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ (ʄɯʆʄ) [1]. ʆʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ ʩʠʩʪʝʤ ʄɯʆʄ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʻ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʽ ʚʦʥʠ ʥʝʤʦʞʣʠʚʽ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʬʦʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʝʤʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʥʩʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʽʾ ɽʄʇ ʟʘ ʫʤʦʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʄɯʆʄ çʢʦʨʠʩʥʠʤè ʻ ʩʠʣʦʚʠʡ ʚʧʣʠʚ, ʘʣʝ ʨʽʚʥʽ ʝʥʝʨʛʽʾ ʻ ʪʘʢʠʤ, ʟʘ ʷʢʠʭ 

ʥʝʭʪʫʚʘʪʠ ʝʬʝʢʪʘʤʠ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʥʝ ʻ ʤʦʞʣʠʚʠʤ. ɿʤʽʥʠ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʧʦʣʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʄɯʆʄ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʝʨʤʦʜʝʬʦʨʤʫʚʘʥʥʷ ʽʟ ʟʥʘʯʥʠʤʠ ʨʽʚʥʷʤʠ ʜʝʬʦʨʤʘʮʽʡ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʋ ʩʪʘʪʪʷʭ [1,2] ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʩʝʙʽʯʥʠʡ 
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ʘʥʘʣʽʟ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʚʠʪʢʦʚʦʛʦ ʽʥʜʫʢʪʦʨʘ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʧʣʠʚʫ ʥʘ 

ʬʝʨʦʤʘʛʥʽʪʥʽ ʟʘʛʦʪʦʚʢʠ [3]. ʇʨʦʪʝ ʨʦʟʛʣʷʜʘʣʘʩʴ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʫ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ, ʪʝʧʣʦʚʠʜʽʣʝʥʥʷʤ ʥʝʭʪʫʚʘʣʦʩʴ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʮʠʢʣʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

(ʅɼʉ) ʽʥʜʫʢʪʦʨʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʤʝʭʘʥʽʢʠ 

ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʤʝʪʨʽʾ, ʪʦʧʦʣʦʛʽʾ, 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʝ ʥʘʙʣʠʞʝʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʄʉɽ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʄʉɽ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ. ʇʦʚʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʪʽʣ ʥʘʚʝʜʝʥʘ ʫ ʨʦʙʦʪʘʭ  

[1]. ʋʩʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʝʾ. ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ɽʄʇ ʫ ʝʣʝʤʝʥʪʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʄɯʆʄ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʾʭ ʟʘʢʨʽʧʣʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʟʘʜʘʯʫ ʫ ʚʽʩʝʩʠʤʝʪʨʠʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ. ʅʘ 

ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʦʜʥʦʚʠʪʢʦʚʦʛʦ ʽʥʜʫʢʪʦʨʘ ʨʘʟʦʤ ʽʟ 

ʙʘʥʜʘʞʝʤ ʪʘ ʟʘʛʦʪʦʚʢʦʶ. ʉʘʤʝ ʜʣʷ ʪʘʢʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʧʨʦʚʦʜʠʚʩʷ 

ʘʥʘʣʽʟ, ʨʝʟʫʣʴʪʘʪʠ ʢʦʪʨʦʛʦ ʥʘʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ [2]. ɺʽʜʤʽʥʥʽʩʪʶ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʻ ʟʘʜʘʯʘ ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʝʣʝʤʝʥʪʘʭ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ɻʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʧʨʠ ʮʴʦʤʫ ʦʙʠʨʘʚʩʷ ʢʦʥʚʝʢʮʽʡʥʠʡ 

ʪʝʧʣʦʦʙʤʽʥ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʥʘ ʟʦʚʥʽʰʥʽʭ (ʚʽʣʴʥʠʭ ʚʽʜ ʢʦʥʪʘʢʪʫ) 

ʢʦʥʪʫʨʘʭ ʙʘʥʜʘʞʫ, ʽʥʜʫʢʪʦʨʘ ʪʘ ʟʘʛʦʪʦʚʢʠ. ʈʦʟʛʣʷʜʘʣʠʩʴ ʪʨʠ ʚʘʨʽʘʥʪʠ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ: ʦʜʠʥ ʽʤʧʫʣʴʩ ʥʘʚʘʥʪʘʞʝʥʥʷ, 10 ʽʤʧʫʣʴʩʽʚ ʪʘ 50 ʽʤʧʫʣʴʩʽʚ. 

 



334 

 

ʈʠʩ. 1. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʽʟ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ɽʄʇ 

ʥʝ ʤʘʶʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽʟ ʚʘʨʽʘʥʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠ ʥʝʭʪʫʚʘʥʥʽ 

ʝʬʝʢʪʦʤ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ. ʇʨʠ ʨʦʟʛʣʷʜʽ 10 ʽʤʧʫʣʴʩʽʚ ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʻ 

ʩʫʪʪʻʚʦ ʥʝʦʜʥʦʨʽʜʥʠʤ: ʥʘʡʙʽʣʴʰ ʥʘʛʨʽʪʦʶ ʻ ʦʙʣʘʩʪʴ ʽʥʜʫʢʪʦʨʘ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʧʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʙʽʣʴʰʦʾ 

ʯʘʩʪʠʥʠ ʽʥʜʫʢʪʦʨʘ ʧʝʨʝʚʠʱʫʻ ʧʦʯʘʪʢʦʚʫ ʣʠʰʝ ʥʘ 2%. ʇʽʩʣʷ 25 ʽʤʧʫʣʴʩʽʚ 

ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʩʪʘʻ ʙʣʠʟʴʢʠʤ ʜʦ ʩʪʘʣʦʛʦ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʽʥʜʫʢʪʦʨ 

ʥʘʙʫʚʘʻ ʟʥʘʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʩʫʪʪʻʚʦʾ ʟʤʽʥʠ 

ʅɼʉ. ʄʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʧʨʫʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʚʠʧʘʜʢʦʤ ʥʝʭʪʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʝʬʝʢʪʘʤʠ ʥʘ 17%. 

ɺʠʩʥʦʚʢʠ. ʋ ʨʦʙʦʪʽ ʦʙʛʦʚʦʨʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʝʬʝʢʪʽʚ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʘʥʘʣʽʟʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʄɯʆʄ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʜʫʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʫ ʨʦʟʧʦʜʽʣʽ 

ʅɼʉ. 
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ʇʈʆɹʃɽʄɸ ɺʀɿʅɸʏɽʅʅʗ ʂɸʊɽɻʆʈɯɰ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ 

ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʇʈʀ ʈɽɸʃɯɿɸʎɯɰ ʇʈʆɽʂʊʋ ɺɸʃɯɼɸʎɯɰ 

ʅɸ ʌɸʈʄɸʎɽɺʊʀʏʅʆʄʋ ɺʀʈʆɹʅʀʎʊɺɯ 

 

ʄʝʜʫʰʝʚʩʴʢʠʡ ʉʝʨʛʽʡ ɺʽʢʪʦʨʦʚʠʯ  

ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʷʢʦʩʪʽ,  

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ 

ʏʝʨʢʘʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ  

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʤ. ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʫʨʭʣʠʚʠʡ ʨʽʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʚ ʧʨʝʜʤʝʪʥʽʡ 

ʦʙʣʘʩʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚʩʽʭ ʢʣʘʩʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʢʣʘʜʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ɸɯʉ) 

ʷʚʣʷʻ ʩʦʙʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʚʧʦʨʷʜʢʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʘʧʘʨʘʪʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿʛʽʜʥʦ GMP ʚʘʣʽʜʘʮʽʷ ʻ ʨʝʛʫʣʷʨʥʠʤ ʚʠʚʯʝʥʥʷʤ ʩʠʩʪʝʤ, ʧʨʦʮʝʩʽʚ, 

ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʪʦʤʫ, 

ʱʦ ʧʨʦʮʝʩʠ ʙʫʣʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʨʦʟʨʦʙʣʝʥʽ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʩʪʨʘʪʝʛʽʶ ʽ ʦʙʩʷʛ ʚʘʣʽʜʽʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ (ɸɯʉ) ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʢʘʪʝʛʦʨʽʾ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ. ɸɯʉ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʢʦʤʧʦʥʝʥʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʢʨʠʪʠʯʥʦʩʪʽ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʘʪʝʛʦʨʽʡ 

ʷʢ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘʢ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʚʘʣʽʜʘʮʽʡʥʠʭ ʨʦʙʽʪ ɸɯʉ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧʠ 

ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʨʘʤʢʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʚʘʣʽʜʘʮʽʾ ɸɯʉ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʨʝʢʦʤʝʥʜʘʮʽʡ GAMP-5 ʪʘ ʚʠʤʦʛ ʅʘʩʪʘʥʦʚʠ ʟ ʷʢʦʩʪʽ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʘʪʝʛʦʨʽʾ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʚʠʟʥʘʯʘʶʪʴ ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʠʭ ʚʘʣʽʜʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʽ 

ʚʽʜʧʦʚʽʜʥʝ ʜʦʢʫʤʝʥʪʘʣʴʥʝ ʦʬʦʨʤʣʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ɸɯʉ, ʩʪʘʥʜʘʨʪʥʽʩʪʴ/ʥʝʩʪʘʥʜʘʨʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʢʘʪʝʛʦʨʽʾ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ: 

- ʦʮʽʥʶʚʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʥʦʚʠʟʥʠ ɸɯʉ; 

- ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʽ ʦʙʩʷʛʫ ʚʘʣʽʜʽʮʽʾ ɸɯʉ; 

- ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʩʪʘʯʘʣʴʥʠʢʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ) 

ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ ʧʦʚʠʥʥʽ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ GAMP [2], ICH 9 [3], PIC/S [4], ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʽʚ GMP ɭʉ 

ɼʦʜʘʪʦʢ 11 [1], FDA 21 CFR [5]. 

ʅʘ ʨʽʚʥʽ ɸɯʉ, ʢʘʪʝʛʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʧʽʜʭʽʜ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʘʙʦ ʜʦ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ɸɯʉ [6]. ɯʩʥʫʻ 4 ʢʘʪʝʛʦʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʽ 2 ʢʘʪʝʛʦʨʽʾ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʘ ʨʽʚʥʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʢʘʪʝʛʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʫʧʨʘʚʣʽʥʥʷʤ ʨʠʟʠʢʘʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʽ ʘʨʭʽʪʝʢʪʫʨʠ ɸɯʉ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʪʝ, ʱʦ ɸɯʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʦ ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ/ʜʝʪʘʣʽʟʘʮʽʾ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸɯʉ. 

ʂʘʪʝʛʦʨʽʷ 1 ʇɿ ï ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʇɿ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ʩʪʚʦʨʝʥʝ ʘʙʦ ʜʦʩʪʫʧʥʝ ʢʦʤʝʨʮʽʡʥʝ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʇɿ (ʦʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʙʘʟ ʜʘʥʠʭ, ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʤʽʞʥʝ/ʩʧʦʣʫʯʥʝ 

ʇɿ, ʽʥʪʝʨʧʨʝʪʘʪʦʨʠ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʾ ʣʦʛʽʢʠ, ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʩʦʙʠ 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʘʢʝʪ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ (ʘʣʝ ʥʝ ʧʨʦʛʨʘʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʧʘʢʝʪʽʚ); 

- ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ ʪʘʢʽ ʷʢ 

ʟʘʩʦʙʠ ʧʘʢʝʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ/ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʘʨʪʽʾ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʘʥʪʠʚʽʨʫʩ, ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ. 

ʇʆ 1-ʾ ʢʘʪʝʛʦʨʽʾ ʥʝ ʻ ʦʙ'ʻʢʪʦʤ ʢʦʥʢʨʝʪʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʚʽʨʦʢ 

(ʚʘʣʽʜʘʮʽʾ). 

ʂʘʪʝʛʦʨʽʷ 2 ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʂʘʪʝʛʦʨʽʷ 3 ï ʥʝʢʦʥʬʽʛʫʨʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ʛʦʪʦʚʽ ʧʨʦʜʫʢʪʠ, ʪʘʢʽ ʷʢ ɸɯʉ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ; 

- ɸɯʉ, ʷʢʽ ʤʦʞʥʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʠʧʦʚʠʤʠ/ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ. 

ɼʣʷ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʨʦʱʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʽ ʚʘʣʽʜʘʮʽʾ 

ʦʜʥʦʛʦ ʨʽʚʥʷ: ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʘ ï ʪʝʩʪʫʚʘʥʥʷ ʚʠʤʦʛ. 

ʂʘʪʝʛʦʨʽʷ 4 ï ʢʦʥʬʽʛʫʨʫʚʘʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʦʤʝʨʮʽʡʥʦ ʜʦʩʪʫʧʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇɿ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʭ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ; 

- ʇɿ ʥʘʣʘʰʪʦʚʘʥʝ ʩʪʘʥʜʘʨʪʥʠʤʠ ʽʥʪʝʨʬʝʡʩʘʤʠ ʽ ʬʫʥʢʮʽʷʤʠ; 

- ʢʦʥʬʽʛʫʨʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ. 

ʇʽʜʭʽʜ ʜʦ ʚʘʣʽʜʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ 

ʚʝʨʠʬʽʢʘʮʽʾ. ʂʽʣʴʢʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʭʦʧʣʝʥʥʷ ʮʠʭ ʨʽʚʥʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʦʩʦʙʣʠʚʠʤ ʘʢʮʝʥʪʦʤ ʥʘ ʢʦʥʬʽʛʫʨʦʚʘʥʠʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ. 

ʂʘʪʝʛʦʨʽʷ 5 ï ʟʘʤʦʚʣʝʥʽ ʜʦʜʘʪʢʠ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ɸɯʉ ʘʙʦ ʾʭ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ/ʚʠʤʦʛ ʢʦʤʧʘʥʽ; 

- ɸɯʉ ʨʦʟʨʦʙʣʝʥʽ ʙʝʟ ʢʦʤʝʨʮʽʡʥʦ ʜʦʩʪʫʧʥʠʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʰʝʥʴ. ʇɿ 

ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʢʦʜʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 
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ʇʽʜʭʽʜ ʜʦ ʚʘʣʽʜʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʨʽʚʥʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ 

ʚʝʨʠʬʽʢʘʮʽʾ. ʂʽʣʴʢʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʭʦʧʣʝʥʥʷ ʮʠʭ ʨʽʚʥʽʚ ʙʫʜʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ/ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 1 ï ʩʪʘʥʜʘʨʪʥʽ ʘʧʘʨʘʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʻ ʚ ʢʦʤʝʨʮʽʡʥʦʤʫ ʧʨʦʜʘʞʫ, ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʚʝʜʝʥʘ ʰʠʨʦʢʠʤ 

ʢʦʣʦʤ ʩʧʦʞʠʚʘʯʽʚ. 

ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 2 ï ʨʦʟʨʦʙʣʝʥʝ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ï ʩʪʚʦʨʝʥʽ 

ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʧʽʜ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸɯʉ, ʷʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʩʧʨʦʝʢʪʦʚʘʥʘ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʩʧʝʮʠʬʽʯʥʠʭ ʨʦʙʦʯʠʭ (ʙʽʟʥʝʩ) ʧʨʦʮʝʩʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʢʘʪʝʛʦʨʽʾ 2 ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ 

ʚʝʨʠʬʽʢʘʮʽʶ/ʚʘʣʽʜʘʮʽʶ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ 

ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʟʽʙʨʘʥʠʭ ɸɯʉ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʤʦʚʥʽ 

ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʚʽʜ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʦ 

ʫʧʨʘʚʣʽʥʥʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʽʡ ɸɯʉ ʩʪʘʜʽʷʤ ʚʘʣʽʜʘʮʽʾ. 

ʊʘʙʣʠʮʷ 1 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʽʾ ʇɿ ʩʪʘʜʽʾ ʚʘʣʽʜʘʮʽʾ 

ʂʘʪʝʛʦʨʽʷ 
ʉʪʘʜʽʷ 

DQ IQ OQ PQ 

1 ʢʘʪʝʛʦʨʽʷ - ᾛ - - 

3 ʢʘʪʝʛʦʨʽʷ - ᾛ ᾛ - 

4 ʢʘʪʝʛʦʨʽʷ  ᾛ ᾛ ᾛ - 

5 ʢʘʪʝʛʦʨʽʷ ᾛ ᾛ ᾛ ᾛ 

 

ɹʽʣʴʰʽʩʪʴ ɸɯʉ ʤʘʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ: 

ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʥʝʢʦʥʬʽʛʫʨʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽ ʢʦʥʬʽʛʫʨʦʚʘʥʽ ʘʙʦ ʟʘʤʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ. ɼʣʷ ʩʢʣʘʜʥʠʭ ɸɯʉ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʦʢʨʝʤʽ ʤʦʜʫʣʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʚ 

ʷʢʦʩʪʽ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʦʛʦ ʇɿ 5-ʾ ʢʘʪʝʛʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʨʘʟʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʟ ʧʨʠʯʠʥʠ ʚʽʜʩʫʪʥʦʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʘʥʘʣʦʛʽʚ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʡ. 
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ʉʪʦʩʦʚʥʦ ʜʦ ʢʘʪʝʛʦʨʽʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʝʨʝʨʘʭʦʚʘʥʠʤ ʚʠʱʝ, ʚ 

ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ (ʪʘʙʣ. 2) ʚʢʘʟʘʥʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ ʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʢʘʪʝʛʦʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʘʙʣʠʮʷ 2 

ʂʘʪʝʛʦʨʠʟʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ 

 ʂʦʤʧʦʥʝʥʪʠ ɸɯʉ ʂʘʪʝʛʦʨʽʷ  ʉʪʨʘʪʝʛʽʷ ʚʘʣʽʜʘʮʽʾ 

ʉ
ʝ
ʨ
ʚ
ʝ
ʨ

 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʙʘʟʘ 

ʜʘʥʠʭ (ʥʘʧʨ., SQL) 
I 

1. ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʝʨʝʚʽʨʢʘ ʾʭ ʥʘ ʩʪʘʜʽʾ IQ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʧʘʢʝʪ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

III  

1. ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʝʨʝʚʽʨʢʘ ʾʭ ʥʘ ʩʪʘʜʽʾ IQ. 

2. ʆʧʠʩ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ɸɯʉ 

ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʬʫʥʢʮʽʡ ʥʘ ʩʪʘʜʽʾ OQ. 

ʅʘʣʘʰʪʦʚʘʥʠʡ/ 

ʢʦʥʬʽʛʫʨʦʚʘʥʠʡ ʧʘʢʝʪ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

IV 

1. ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

2. ʆʧʠʩ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ɸɯʉ ʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

3. ʆʧʠʩ ʢʦʥʬʽʛʫʨʘʮʽʾ ɸɯʉ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʧʨʦʝʢʪʫ ʽ ʧʝʨʝʚʽʨʢʘ ʾʾ ʥʘ ʩʪʘʜʽʾ IQ. 

4. ʇʝʨʝʚʽʨʢʘ ʬʫʥʢʮʽʡ ɸɯʉ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʩʪʘʜʽʾ OQ. 

5. ʇʝʨʝʚʽʨʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʩʪʘʜʽʾ 

PQ. 

ɿʘʤʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

V 

1. ʇʦʚʥʘ ʚʘʣʽʜʘʮʽʷ ɾʎ (ʚʢʣʶʯʘʶʯʠ 

ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʢʠ ʽ ʩʧʝʮʠʬʽʢʘʮʽʶ 

ʧʨʦʝʢʪʫ). 

ʂ
ʣ
ʽ
ʻ
ʥ
ʪ

 

ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ I 1. ɿʘ ʨʘʤʢʘʤʠ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʤʧʦʥʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʞʥʦʾ 

ʟ ʢʘʪʝʛʦʨʽʡ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɯʉ ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʽʡ ɸɯʉ ʩʪʘʜʽʷʤ ʚʘʣʽʜʘʮʽʾ ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʜʦ 

ʚʘʣʽʜʘʮʽʾ ɸɯʉ.  
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ʂʃɸʉʀʌɯʂɸʎɯʗ ʅɸʇʈʗʄʂɯɺ ʈʋʍʋ ʍʄɸʈ ʊɸ ɰʍ ʄɸʉʀ ɿɸ 

ʉʋʇʋʊʅʀʂʆɺʀʄ ʂɸʈʊɸʄʀ ʍʄɸʈʅʆʉʊɯ 

 

ʄʝʣʴʥʠʢ ʈʦʤʘʥ ɸʥʜʨʽʡʦʚʠʯ, 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ɻʣʽʥʢʘ ɯʚʘʥ ɯʚʘʥʦʚʠʯ  

ʩʪʫʜʝʥʪ 

ʅʋ ʃʴʚʽʚʩʴʢʘ ʇʦʣʽʪʝʭʥʽʢʘ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʨʦʟʛʣʷʥʫʪʦ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʣʛʦʨʠʪʤ ʩʝʛʤʝʥʪʘʮʽʾ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʭʤʘʨʥʦʩʪʽ ʽʟ ʟʦʙʨʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ. ɺʠʪʷʛʥʫʪʽ ʭʤʘʨʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʦʙʨʦʙʢʠ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʽʥʚʘʨʽʘʥʪʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʭʤʘʨʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʦʙʨʘʞʝʥʥʷ, ʩʝʛʤʝʥʪʘʮʽʷ, ʭʤʘʨʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ, 

ʩʝʛʤʝʥʪ, ʧʽʢʩʝʣʴ. 

ɺʩʪʫʧ. ʇʨʦʙʣʝʤʘ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ ʻ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʥʘ ʩʴʦʛʦʜʥʽ, ʘʜʞʝ 

ʩʪʠʭʽʡʥʝ ʣʠʭʦ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. ʅʘʡ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ 

ʛʨʦʟʠ ʚʽʜ ʷʢʦʛʦ ʚʠʥʠʢʘʶʪʴ ʧʦʚʝʥʽ, ʷʢʽ ʰʢʦʜʷʪʴ ʣʶʜʷʤ. ɿʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʚ 

ʪʝʭʥʦʣʦʛʽʷʭ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟʘʨʘʟ ʤʦʞʥʘ ʜʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʭʤʘʨʘʤ. ʈʦʟʚʠʪʦʢ ʢʦʩʤʽʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʚʠʩʦʢʦʷʢʽʩʥʽ ʬʦʪʦ ʟ ʚʝʣʠʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʷʢ ʜʣʷ 

ʋʢʨʘʾʥʠ ʪʘʢ ʽ ʜʣʷ ɭʚʨʦʧʠ, ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʭʤʘʨʥʦʩʪʽ ʪʘ ʢʣʽʤʘʪʫ ʻ ʚʘʞʣʠʚʠʤ ʽ 

ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʩʫʧʫʪʥʠʢʦʚʠʭ ʢʘʨʪ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʛʨʦʟʦʚʠʭ ʭʤʘʨ, ʫʨʘʛʘʥʽʚ, ʬʨʦʥʪʽʚ, ʪʫʤʘʥʽʚ, ʭʤʘʨ. ʇʦʛʦʜʥʽ ʷʚʠʱʘ ʟʤʽʥʶʶʪʴʩʷ ʚ 

ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ. ʆʪʞʝ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʘʨʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʾʭ 

ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴʰʫ ʧʦʚʝʜʽʥʢʫ ʽ ʨʫʭ ʷʚʠʱ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ [1-4]. 
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ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʭʤʘʨ ʚ ʋʢʨʘʾʥʽ ʥʘʤ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʩʣʫʞʙʠ, ʷʢʘ ʨʝʛʫʣʷʨʥʦ ʥʘʜʘʻ ʟʦʙʨʘʞʝʥʥʷ ʾʾ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʮʠʭ ʜʘʥʠʭ. ɼʚʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʻ ʘʣʛʦʨʠʪʤʠ ʩʝʛʤʝʥʪʘʮʽʾ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ɿʛʽʜʥʦ ʟ 

ʦʧʠʪʫʚʘʥʥʷʤ [5], ʤʠ ʤʦʞʝʤʦ ʨʦʟʜʽʣʠʪʠ ʧʝʨʰʽ ʥʘ ʜʚʘ ʢʣʘʩʠ: ʪʽ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʽ ʧʦʨʦʛʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʪʽ, ʚ ʷʢʠʭ ʧʦʜʽʣ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʜʽʣʷʥʦʢ ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʝʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ ʧʝʨʰʫ 

ʯʝʨʛʫ ʧʦʨʦʛʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʛʽʩʪʦʛʨʘʤ. ʉʝʨʝʜ ʥʠʭ ʤʠ 

ʙʘʯʠʤʦ ʘʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ, ʝʥʪʨʦʧʽʶ [6], ʤʽʥʽʤʘʣʴʥʽ ʧʦʤʠʣʢʠ [7, 8] ʪʘ ʽʥʰʽ. 

ɺʘʞʣʠʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʤʝʪʦʜʽʚ ʟ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʻ ʤʝʪʦʜ ʧʦʜʽʣʫ ʛʨʘʬʽʢʘ ʥʘ 

ʯʘʩʪʠʥʠ [9, 10]. ɹʽʣʴʰʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʜʦʩʠʪʴ ʛʨʦʤʽʟʜʢʽ, ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʘʙʣʦʥʠ ʟ ʛʨʘʬʽʢʽʚ ʘʙʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ. ʂʨʽʤ ʪʦʛʦ, ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʽ ʪʨʘʜʠʮʽʡʥʽ ʘʣʛʦʨʠʪʤʠ ʩʝʛʤʝʥʪʘʮʽʾ 

ʧʦʨʦʛʽʚ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʩʝʛʤʝʥʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʽʟ ʟʥʘʯʥʠʤʠ ʜʝʬʝʢʪʘʤʠ 

ʦʩʚʽʪʣʝʥʥʷ ʯʠ ʝʢʩʧʦʟʠʮʽʾ. 

ʋ ʙʘʛʘʪʴʦʭ ʨʦʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʩʝʛʤʝʥʪʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ [11-13]. K-Means ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʻ 

ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʩʝʛʤʝʥʪʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ ʯʝʨʝʟ ʾʭ ʥʘʜʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. ʋ ʮʽʡ ʨʦʙʦʪʽ 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ. 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ ʥʘ ʢʘʨʪʽ. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʭʤʘʨʥʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ. ʇʦʧʫʣʷʨʥʠʡ ʩʝʨʚʽʩ ʽʟ ʙʝʟʢʦʰʪʦʚʥʠʭ ʨʝʩʫʨʩʽʚ [3] ʥʘʜʘʻ ʥʘ 

ʢʘʨʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʤʦʚʣʝʥʽ ʟ ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ. ʅʘʧʨʠʢʣʘʜ, ʦʪʨʠʤʫʶʪʴʩʷ 

ʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʫʧʫʪʥʠʢʦʚʽ ʢʘʨʪʠ ʋʢʨʘʾʥʠ ʽʟ ʭʤʘʨʥʽʩʪʶ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʭʤʘʨ, ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʩʫʧʫʪʥʠʢʦʚʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʦʙʨʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ 

 

ʑʦʙ ʪʦʯʥʽʰʝ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʤʘʨ ʫ ʧʝʚʥʽʡ ʢʨʘʾʥʽ, ʥʘʤ 

ʧʦʪʨʽʙʥʝ ʟʦʙʨʘʞʝʥʥʷ ʮʽʻʾ ʢʨʘʾʥʠ. ʆʩʴ ʯʦʤʫ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʻ ʚʠʨʽʟʘʥʥʷ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʧʦʯʘʪʢʫ ʤʠ ʭʦʯʝʤʦ ʚʽʜʨʽʟʘʪʠ 

ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʢʘʨʪʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʫʩʽʜʥʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʏʘʩʪʠʥʘ 

ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʻ ʟʘʤʢʥʫʪʦʶ ʜʽʣʷʥʢʦʶ, 

ʦʙʤʝʞʝʥʦʶ ʪʝʤʥʠʤ ʢʦʥʪʫʨʦʤ. ʊʦʤʫ ʚʽʜʦʤʠʡ ʘʣʛʦʨʠʪʤ ʟʘʣʠʚʢʠ ʟʦʙʨʘʞʝʥʴ ʫ 

ʯʦʪʠʨʴʦʭ ʥʘʧʨʷʤʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʩʽʢʘʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʜʝʪʘʣʝʡ [14]. 

ɿʘʧʦʚʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʢʽʣʴʢʦʭ ʯʘʩʪʠʥ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 2), ʧʽʢʩʝʣʽ ʤʦʨʷ 

ʪʘ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ ʚʽʜʩʫʪʥʽ. 

 

 

ʈʠʩ. 2. ɿʦʙʨʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ ʙʝʟ ʩʫʩʽʜʥʴʦʾ ʪʝʨʠʪʦʨʽʾ 
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ʄʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʭʤʘʨ ʜʣʷ ʜʚʦʭ 

ʟʦʙʨʘʞʝʥʴ ʥʘ ʢʫʤʫʣʷʪʠʚʥʠʭ ʛʽʩʪʦʛʨʘʤʘʭ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʟʥʠʮʶ ʚ ʨʦʟʧʦʜʽʣʽ 

ʭʤʘʨ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʂʫʤʫʣʷʪʠʚʥʽ ʛʽʩʪʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʴ ʢʘʨʪʠ ʟ ʩʫʩʽʜʥʴʦʶ ʪʝʨʠʪʦʨʽʻʶ  

ʪʘ ʙʝʟ ʥʝʾ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʻ ʩʝʛʤʝʥʪʘʮʽʷ ʧʦʚʝʨʭʥʽ ʪʝʨʠʪʦʨʽʾ, 

ʷʢʘ ʥʝ ʤʘʻ ʭʤʘʨʥʦʛʦ ʧʦʢʨʠʚʫ. ɿ ʜʽʘʛʨʘʤ (ʨʠʩ. 3) ʤʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʧʦʨʽʛ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ ʯʠʩʪʽ ʭʤʘʨʠ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ - 133. ʆʪʞʝ. ʥʘʚʝʜʝʥʦ 

ʦʪʨʠʤʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʉʝʛʤʝʥʪʦʚʘʥʝ (ʧʦʨʽʛ ï 134) ʟʦʙʨʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ ʙʝʟ 

ʩʫʩʽʜʥʴʦʾ ʪʝʨʠʪʦʨʽʾ 
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ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʤʠ ʭʦʯʝʤʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʭʤʘʨʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʘʤ ʧʦʪʨʽʙʝʥ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʝʛʤʝʥʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. 

ʂʫʩʢʦʚʦ-ʣʽʥʽʡʥʝ ʥʘʙʣʠʞʝʥʥʷ. ɼʣʷ ʢʫʩʢʦʚʦ-ʣʽʥʽʡʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ 

ʢʫʤʫʣʷʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʛʽʩʪʦʛʨʘʤʠ ʟʘ ʙʘʟʦʚʠʡ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʘʣʛʦʨʠʪʤ ʈʘʤʝʨʘ ï 

ɼʫʛʣʘʩʘ ï ʇʝʢʝʨʘ (RDP) [15,16]. 

ʄʝʪʦʶ ʘʣʛʦʨʠʪʤʫ ʻ, ʟʘʜʘʚʰʠ ʢʨʠʚʫ, ʩʢʣʘʜʝʥʫ ʟ ʚʽʜʨʽʟʢʽʚ ʣʽʥʽʡ (ʷʢʫ ʚ 

ʜʝʷʢʠʭ ʢʦʥʪʝʢʩʪʘʭ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ ʧʦʣʽʣʽʥʽʻʶ), ʟʥʘʡʪʠ ʘʥʘʣʦʛʽʯʥʫ ʢʨʠʚʫ ʟ 

ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʪʦʯʦʢ. ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʘʻ çʨʽʟʥʠʮʶè ʥʘ ʦʩʥʦʚʽ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʢʨʠʚʦʶ ʪʘ ʩʧʨʦʱʝʥʦʶ ʢʨʠʚʦʶ (ʪʦʙʪʦ 

ʚʽʜʩʪʘʥʴ ʍʘʫʩʜʦʨʬʘ ʤʽʞ ʢʨʠʚʠʤʠ). ʉʧʨʦʱʝʥʘ ʢʨʠʚʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʤʥʦʞʠʥʠ 

ʪʦʯʦʢ, ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʚʠʭʽʜʥʫ ʢʨʠʚʫ. ʇʦʯʘʪʢʦʚʘ ʢʨʠʚʘ ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʥʘʙʽʨ 

ʪʦʯʦʢ ʘʙʦ ʣʽʥʽʡ ʪʘ ʨʦʟʤʽʨ ʚʽʜʩʪʘʥʽ Ů > 0. 

ɸʣʛʦʨʠʪʤ ʨʝʢʫʨʩʠʚʥʦ ʜʽʣʠʪʴ ʨʷʜʦʢ. ʉʧʦʯʘʪʢʫ ʜʘʶʪʴʩʷ ʚʩʽ ʙʘʣʠ ʤʽʞ 

ʧʝʨʰʦʶ ʽ ʦʩʪʘʥʥʴʦʶ ʪʦʯʢʦʶ. ɺʽʥ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʟʥʘʯʘʻ ʧʝʨʰʫ ʽ ʦʩʪʘʥʥʶ ʪʦʯʢʫ, 

ʷʢʫ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ. ʇʦʪʽʤ ʚʽʥ ʟʥʘʭʦʜʠʪʴ ʪʦʯʢʫ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʶ 

ʚʽʜ ʚʽʜʨʽʟʢʘ ʣʽʥʽʾ ʟ ʧʝʨʰʦʶ ʪʘ ʦʩʪʘʥʥʴʦʶ ʪʦʯʢʘʤʠ ʷʢ ʢʽʥʮʝʚʠʤʠ ʪʦʯʢʘʤʠ; ʮʷ 

ʪʦʯʢʘ, ʦʯʝʚʠʜʥʦ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʜʘʣʽ ʥʘ ʢʨʠʚʽʡ ʚʽʜ ʥʘʙʣʠʞʝʥʦʛʦ ʚʽʜʨʽʟʢʘ ʣʽʥʽʾ 

ʤʽʞ ʢʽʥʮʝʚʠʤʠ ʪʦʯʢʘʤʠ. ʗʢʱʦ ʪʦʯʢʘ ʙʣʠʞʯʝ, ʥʽʞ Ů ʜʦ ʚʽʜʨʽʟʢʘ ʣʽʥʽʾ, ʪʦ ʙʫʜʴ-ʷʢʽ 

ʪʦʯʢʠ, ʷʢʽ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʧʦʟʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʢʠʥʫʪʽ ʙʝʟ 

ʩʧʨʦʱʝʥʦʾ ʢʨʠʚʦʾ ʛʽʨʰʝ Ů . 

ʉʫʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʯʘʪʢʦʚʦʾ ʢʨʠʚʦʾ of , 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʥʘʙʦʨʦʤ ʪʦʯʦʢPyxP iii Í);( , ni ..1=  ʟ ʢʫʩʢʦʚʦ-ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶaf , 

ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʪʦʯʢʘʤʠ OyxO jjj Ì);( , mj ..1= , nm¢ . ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʘʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ (ʜʦʧʫʩʢ) ʤʽʞ ʦʨʠʛʽʥʘʣʦʤ ʪʘ ʘʧʨʦʢʩʠʤʫʶʯʦʶ ʬʫʥʢʮʽʻʶ: 

niiiiaiiio yxOfyxPft ..1|,)];([)];([|max =-=            (1) 

ʇʦʯʘʪʢʦʚʘ ʢʨʠʚʘ - ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʥʘʙʽʨ ʪʦʯʦʢ ʘʙʦ ʧʨʷʤʠʭ ʫʩʝʨʝʜʠʥʽ 

0>e . ʇʨʦʮʝʩ ʥʘʙʣʠʞʝʥʥʷ ʢʨʠʚʦʾ ʟʦʙʨʘʞʝʥʦ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ɽʪʘʧʠ ʥʘʙʣʠʞʝʥʥʷ ʢʨʠʚʦʾ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʈʘʤʝʨʘ ï ɼʫʛʣʘʩʘ ï 

ʇʝʢʝʨʘ 

 

ʗʢʱʦ ʪʦʯʢʘ, ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ, ʙʽʣʴʰʘ ʟʘ Ů ʚʽʜ ʥʘʙʣʠʞʝʥʥʷ, ʪʦ 

ʮʷ ʪʦʯʢʘ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ. ɸʣʛʦʨʠʪʤ ʨʝʢʫʨʩʠʚʥʦ ʥʘʟʠʚʘʻ ʩʝʙʝ ʧʝʨʰʦʶ 

ʪʦʯʢʦʶ ʽ ʥʘʡʜʘʣʴʰʦʶ ʪʦʯʢʦʶ, ʘ ʧʦʪʽʤ ʥʘʡʜʘʣʴʰʦʶ ʪʦʯʢʦʶ ʽ ʦʩʪʘʥʥʴʦʶ 

ʪʦʯʢʦʶ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʫ ʪʦʯʢʫ, ʧʦʟʥʘʯʝʥʫ ʷʢ ʟʙʝʨʝʞʝʥʫ. 

ʇʽʩʣʷ ʚʩʽʭ ʨʝʢʫʨʩʠʚʥʠʭ ʚʠʢʣʠʢʽʚ ʚʠʭʽʜʥʠʡ ʧʦʣʽʛʦʥ ʙʘʟʫʻʪʴʩʷ ʣʠʰʝ ʥʘ ʪʠʭ 

ʪʦʯʢʘʭ, ʷʢʽ ʙʫʣʠ ʧʽʜʧʠʩʘʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ. 

ʉʝʛʤʝʥʪʘʮʽʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʾ ʢʘʨʪʠ. 

ʉʝʛʤʝʥʪʘʮʽʷ ʨʦʟʜʽʣʷʻ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʢʨʝʤʽ ʨʝʛʽʦʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʢʦʞʝʥ ʧʽʢʩʝʣʴ ʟ 

ʧʦʜʽʙʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ. ʑʦʙ ʙʫʪʠ ʟʥʘʯʠʤʠʤ ʽ ʢʦʨʠʩʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ, ʨʝʛʽʦʥʠ ʧʦʚʠʥʥʽ ʩʠʣʴʥʦ ʩʪʘʚʠʪʠʩʷ ʜʦ ʟʦʙʨʘʞʝʥʠʭ 

ʦʙôʻʢʪʽʚ ʘʙʦ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʱʦ ʮʽʢʘʚʣʷʪʴ. ɿʤʽʩʪʦʚʥʘ ʩʝʛʤʝʥʪʘʮʽʷ - ʮʝ ʧʝʨʰʠʡ 

ʢʨʦʢ ʚʽʜ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʩʽʨʠʡ ʘʙʦ 

ʢʦʣʴʦʨʦʚʠʡ ʦʙʨʘʟ ʚ ʦʜʥʝ ʘʙʦ ʢʽʣʴʢʘ ʽʥʰʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦ ʦʧʠʩʫ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʦʙôʻʢʪʽʚ ʪʘ ʩʮʝʥ. ʋʩʧʽʭ ʘʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʩʝʛʤʝʥʪʘʮʽʾ, ʘʣʝ ʪʦʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ [17]. 

ʄʝʪʘ ʩʝʛʤʝʥʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ - ʟʤʽʥʠʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʱʦʩʴ 

ʙʽʣʴʰ ʟʥʘʯʠʤʝ ʽ ʧʨʦʩʪʝ ʜʣʷ ʘʥʘʣʽʟʫ. 
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ɸʣʛʦʨʠʪʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ ʚʠʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

(ʨʠʩ.1) (ʥʝ ʩʝʛʤʝʥʪʦʚʘʥʠʡ ʽ ʥʝ ʚʠʨʽʟʘʥʠʡ). ʅʘ (ʨʠʩ. 6) ʤʠ ʙʘʯʠʤʦ, ʷʢ 

ʢʫʤʫʣʷʪʠʚʥʘ ʛʽʩʪʦʛʨʘʤʘ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʢʫʩʢʦʚʦʶ ʬʫʥʢʮʽʻʶ. 

 

 

ʈʠʩ. 6. ʂʫʤʫʣʷʪʠʚʥʘ ʛʽʩʪʦʛʨʘʤʘ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʡʥʘ ʬʫʥʢʮʽʷ 

 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. K-Means ʻ ʦʜʥʠʤ ʟ ʘʣʛʦʨʠʪʤʫ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. ʆʩʥʦʚʥʘ ʽʜʝʷ K-Means - ʟʙʠʨʘʪʠ ʟʨʘʟʢʠ ʚ ʨʽʟʥʽ 

ʢʣʘʩʪʝʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʩʪʘʥʽ. ʏʠʤ ʙʣʠʞʯʝ ʜʚʽ ʪʦʯʢʠ, ʪʠʤ ʙʣʠʞʯʝ ʚʦʥʠ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʘʢʪʥʠʭ ʪʘ ʥʝʟʘʣʝʞʥʠʭ ʢʣʘʩʪʝʨʽʚ ʷʢ ʢʣʘʩʪʝʨʥʠʭ ʮʽʣʝʡ. ʇʨʦʮʝʩ 

ʨʝʘʣʽʟʘʮʽʾ K-ʟʘʩʦʙʽʚ ʚʠʨʘʞʘʻʪʴʩʷ ʪʘʢ: 

1. ɺʠʧʘʜʢʦʚʦ ʚʠʙʝʨʽʪʴ K ʧʦʯʘʪʢʦʚʠʭ ʮʝʥʪʨʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; 

2. ʆʙʯʠʩʣʠʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʜʦ ʢʦʞʥʦʛʦ ʮʝʥʪʨʫ ʢʣʘʩʪʝʨʘ ʪʘ 

ʧʦʚʝʨʥʫʪʠ ʢʦʞʝʥ ʟʨʘʟʦʢ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʮʝʥʪʨʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; 

3. ɼʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʘ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʫʩʽʭ ʚʠʙʽʨʦʢ ʷʢ 

ʢʣʘʩʪʝʨʦʤ ʥʦʚʠʭ ʮʝʥʪʨʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; 

4. ʇʦʚʪʦʨʶʡʪʝ ʢʨʦʢʠ (2) ʜʦ (3), ʧʦʢʠ ʮʝʥʪʨ ʢʣʘʩʪʝʨʫ ʙʽʣʴʰʝ ʥʝ ʟʤʽʥʠʪʴʩʷ 

ʘʙʦ ʥʝ ʜʦʩʷʛʥʝ ʚʩʪʘʥʦʚʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ[18]. 

ɸʣʛʦʨʠʪʤ ʙʫʜʫʻ ʜʚʽʡʢʦʚʝ ʽʻʨʘʨʭʽʯʥʝ ʜʝʨʝʚʦ ʨʫʣʦʥʫ (ʜʝʥʜʨʦʛʨʘʤʫ) ʪʦʯʦʢ ʫ 

ʢʣʘʩʪʝʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʙʣʠʟʴʢʦʩʪʽ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʘʣʛʦʨʠʪʤʽʯʥʫ 

ʩʢʣʘʜʥʽʩʪʴ ʥʘ ʝʪʘʧʽ S3 ʢʣʘʩʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʤʠ ʧʦʻʜʥʫʻʤʦ ʪʽ ʧʘʨʠ ʪʦʯʦʢ 

(ʢʣʘʩʪʝʨʽʚ), ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʩʪʫʧʥʽʡ ʫʤʦʚʽ: 

F(xi, xj) Ó F0(1-kv) 
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ʜʝ F0  - ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʥʘ ʨʽʚʥʽ ʟʛʦʨʪʘʥʥʷ, kv(kv<1) - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʡʦʤʫ, 

ʱʦ ʚʢʘʟʫʻ ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʧʨʠʻʜʥʘʥʥʷ ʥʘ ʧʦʪʦʯʥʦʤʫ ʨʽʚʥʽ ʜʝʨʝʚʘ 

(kv  ʥʘʟʠʚʘʻʤʦ ʰʚʠʜʢʽʩʪʶ ʽ ʢʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ). 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʥʠʞʯʠʭ ʚʫʟʣʽʚ ʜʝʨʝʚʘ (ʣʠʩʪʷ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʭʽʜʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʘʨʪʠ. ɺʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʽʣʠʪʴʩʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʫ ʢʽʣʴʢʽʩʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʣʽʥʽʡ (ʩʝʢʪʦʨʠ). 

ɺʠʜʽʣʝʥʥʷ ʭʤʘʨʥʦʩʪʽ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʩʪʚʦʨʶʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʭʤʘʨʥʦʩʪʽ. ʎʝ ʧʨʦʮʝʩ, ʜʝ ʟʦʙʨʘʞʝʥʥʷ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʦʧʽʢʝʣʴʥʦ. ʍʤʘʨʥʽʩʪʴ ʥʘ ʟʦʙʨʘʞʝʥʥʶ ʚʠʜʽʣʷʻʪʴʩʷ ʩʽʨʠʤ 

ʢʦʣʴʦʨʦʤ, ʯʠʤ ʙʣʠʞʯʝ ʩʽʨʠʡ ʜʦ ʙʽʣʦʛʦ, ʪʠʤ ʛʫʩʪʽʰʘ ʭʤʘʨʥʽʩʪʴ. 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʭʤʘʨʥʦʩʪʽ ʙʫʚ ʧʦʜʽʣʝʥʠʡ ʥʘ ʜʽʘʧʘʟʦʥʠ 

ɸʣʛʦʨʠʪʤ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʭʤʘʨʥʦʩʪʽ: 

1) ʍʤʘʨʥʽʩʪʴ ʙʫʣʘ ʧʦʜʽʣʝʥʘ ʥʘ ʜʽʘʧʘʟʦʥʠ (ʩʽʨʠʡ, ʙʽʣʴʰ ʩʽʨʠʡ ʪʘ ʙʽʣʠʡ); 

2) ʇʦʰʫʢ ʧʽʢʩʝʣʽʚ ʟʘʜʘʥʦʛʦ ʢʦʣʴʦʨʫ; 

3) ɻʨʫʧʫʚʘʥʥʷ; 

4) ʇʨʦʮʝʩ ʧʨʘʮʶʻ ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʩʽ ʧʽʢʩʝʣʽ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʥʘ ʦʪʨʠʤʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ (ʨʠʩ. 7). 

 

 

ʈʠʩ. 7. ɺʠʜʽʣʝʥʥʷ ʛʫʩʪʠʥʠ ʭʤʘʨʥʦʩʪʽ ʥʘ ʩʫʧʫʪʥʠʢʦʚʦʤʫ ʟʦʙʨʘʞʝʥʽ 

 

ʇʽʩʣʷ ʯʦʛʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʫʶʪʴʩʷ ʛʨʘʬʽʢʠ: 

1) ɻʨʘʬʽʢ ʛʫʩʪʠʥʠ ʭʤʘʨ ʧʦʩʝʢʪʦʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʩʪʦʚʧʯʠʢʦʚʘ 

ʜʽʘʛʨʘʤʘ, ʧʨʠʢʣʘʜ (ʨʠʩ. 8); 

2) ɻʨʘʬʽʢ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠ ʟʘʧʠʪʽʚ (ʣʽʥʽʡʥʘ ʜʽʘʛʨʘʤʘ (ʨʠʩ. 9). 
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ʈʠʩ. 8. ɻʨʘʬʽʢ ʧʦʩʝʢʪʦʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʭʤʘʨ 

 

ʈʠʩ. 9. ɻʨʘʬʽʢ ʛʫʩʪʠʥ ʭʤʘʨ ʦʩʪʘʥʥʽʭ ʟʘʧʠʪʽʚ 

 

ɺʠʩʥʦʚʦʢ. ɸʣʛʦʨʠʪʤ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʝʛʤʝʥʪʘʮʽʾ ʪʘ ʘʣʛʦʨʠʪʤ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʭʤʘʨʥʦʩʪʽ ʾʭ ʤʘʩʠ ʪʘ ʨʫʭʫ ʟʘ 

ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʢʘʨʪʘʤʠ. ʇʝʨʰʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʭʤʘʨʥʦʩʪʽ ʚʽʜ ʬʦʥʦʚʦʛʦ, ʘ ʜʨʫʛʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʤʘʨʥʦʩʪʽ ʪʘ ʛʨʫʧʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʫ ʢʣʘʩʠ ʧʦʜʽʙʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʊʨʝʪʽʡ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʾʭ ʤʘʩʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʈɽɾʀʄɯɺ ʈʆɹʆʊʀ ʉʆʅʗʏʅʀʍ ɽʃɽʂʊʈʀʏʅʀʍ 

ʉʊɸʅʎɯʁ ɺ ɼɽʎɽʅʊʈɸʃɯɿʆɺɸʅʀʍ ʉʀʉʊɽʄɸʍ 

ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ 

 

ʄʫʜʨʘʢ ʄʘʢʩʠʤ ʆʣʝʛʦʚʠʯ 

ʤʘʛʽʩʪʨ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ  

ʪʨʘʥʩʧʦʨʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ɺ. ʃʘʟʘʨʷʥʘ 

ʤ. ɼʥʽʧʨʦ ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ɺ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ ʻ ʧʨʦʙʣʝʤʠ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʚʪʨʘʪʦʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʨʠʣʘʜʽʚ, 

ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʶʪʴ ʧʦʷʚʣʝʥʥʷ ʚʠʰʽʭ ʛʘʨʤʦʥʽʢ. ʋ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ, ʩʪʚʦʨʝʥʥʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠ, ʩʫʪʪʻʚʘ ʨʦʣʴ ʪʫʪ ʥʘʣʝʞʠʪʴ ʥʘʜʽʡʥʦʾ ʽ ʷʢʽʩʥʦʾ ʧʦʩʪʘʚʢʠ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ (ɽɽ) ʩʧʦʞʠʚʘʯʘʤ. ɺ ʋʢʨʘʾʥʽ ʧʦʯʘʣʘ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʦʚʘ ʤʦʜʝʣʴ ʨʠʥʢʫ 

ɽɽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʠʥʦʢ ʜʚʦʩʪʦʨʦʥʥʽʭ ʜʦʛʦʚʦʨʽʚ ʽ ʙʘʣʘʥʩʫʶʯʠʡ ʨʠʥʦʢ 

(ɼɼɹʈ). ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʥʦʚʦʾ ʤʦʜʝʣʽ ʨʠʥʢʫ ʻ ʩʪʚʦʨʝʥʥʷ ʨʠʥʢʫ 

ʬʫʥʢʮʽʦʥʫʶʯʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙ'ʻʜʥʘʥʦʾ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʧʝʨʝʜʘʯʽ ʽ ʧʦʩʪʘʯʘʥʥʷ ɽɽ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ. 

ɯʥʰʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʩʪʘʣʘ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʟʚ'ʷʟʢʫ ʟ ʰʠʨʦʢʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʪʚʦʨʝʥʴ ʥʘ ʉɽʉ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, 

ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʠʟʴʢʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʷʢ ʚ ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʘʭ, ʪʘʢ ʽ ʚ 

ʤʝʨʝʞʽ. 

ʄʝʪʘ: ɼʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ ʉɽʉ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʪʘ ʚ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʟ ʤʝʨʝʞʝʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ: ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʚ ʘʚʪʦʥʦʤʥʽʡ ʩʠʩʪʝʤʽ 

ʻ ʥʘʷʚʥʽʩʪʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʽʥʚʝʨʪʦʨʘ ʥʘʧʨʫʛʠ. ʎʝʡ ʧʨʠʩʪʨʽʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚ ʟʤʽʥʥʠʡ ʟ ʧʨʦʪʽʢʘʥʥʷʤ 

ʝʥʝʨʛʽʾ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʟʘʟʥʘʯʝʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 
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ʢʝʨʫʶʯʠʤ ʩʠʛʥʘʣʦʤ: ʚʽʜ ʣʘʥʢʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʜʦ ʣʘʥʢʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽ 

ʥʘʚʧʘʢʠ. 

ɸʚʪʦʥʦʤʥʠʡ ʽʥʚʝʨʪʦʨ ʥʘʧʨʫʛʠ ʥʘ ʩʪʦʨʦʥʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʚʝʜʝʥʦʛʦ ʽ ʚʝʜʫʯʦʛʦ ʽʥʚʝʨʪʦʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʝʨʫʶʯʦʛʦ 

ʩʠʛʥʘʣʫ. 

ɸʚʪʦʥʦʤʥʠʡ ʽʥʚʝʨʪʦʨ ʥʘʧʨʫʛʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ: 

- ʞʠʚʣʝʥʥʷ ʘʚʪʦʥʦʤʥʦʾ ʤʝʨʝʞʽ ʚ ʨʝʞʠʤʽ ʚʝʜʫʯʦʛʦ ʽʥʚʝʨʪʦʨʘ (ʚ 

ʮʠʢʣʽʯʥʦʤʫ ʨʝʞʠʤʽ ʟʘʨʷʜ / ʨʦʟʨʷʜ); 

- ʞʠʚʣʝʥʥʷ ʘʚʪʦʥʦʤʥʦʾ ʤʝʨʝʞʽ ʚ ʨʝʞʠʤʽ ʚʝʜʝʥʦʛʦ ʽʥʚʝʨʪʦʨʘ ʜʣʷ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʘʧʨʫʛʠ ʘʚʪʦʥʦʤʥʦʾ ʤʝʨʝʞʽ (ʧʨʠ ʦʩʽʜʘʥʥʽ ʥʘʧʨʫʛʠ ɸɯʅ ʧʽʜʢʘʯʫʻ 

ʧʦʪʫʞʥʽʩʪʴ ʚ ʘʚʪʦʥʦʤʥʫ ʤʝʨʝʞʫ, ʧʨʠ ʧʝʨʝʥʘʧʨʫʞʝʥʥʽ ʩʧʦʞʠʚʘʻ ʧʦʪʫʞʥʽʩʪʴ ʟ 

ʘʚʪʦʥʦʤʥʦʾ ʤʝʨʝʞʽ); 

- ʩʪʘʙʽʣʽʟʘʮʽʷ ʥʘʧʨʫʛʠ ʧʨʠ ʨʦʙʦʪʽ ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʤʝʨʝʞʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʠʤ ʞʠʚʣʝʥʥʷʤ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʝʨʝʞʽ ʧʨʘʮʶʻ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ, ʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʤʝʨʝʞʽ 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ ʚʝʜʫʯʦʛʦ ʽʥʚʝʨʪʦʨʘ). 

ɸʚʪʦʥʦʤʥʠʡ ʽʥʚʝʨʪʦʨ ʥʘʧʨʫʛʠ ʧʨʘʮʶʻ ʚ ʥʘʩʪʫʧʥʠʭ ʨʝʞʠʤʘʭ: 

- ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʨʝʞʠʤʽ ʚʝʜʝʥʦʛʦ; 

- ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʨʝʞʠʤʽ ʚʝʜʫʯʦʛʦ; 

- ʧʽʜʟʘʨʷʜʢʘ ʚ ʨʝʞʠʤʽ ʚʝʜʝʥʦʛʦ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʽ); 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʛʦ ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ ʧʨʘʮʶʻ ʷʢ ʘʢʪʠʚʥʠʡ ʬʽʣʴʪʨ; 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʨʝʞʠʤʽ ʚʝʜʝʥʦʛʦ ɸɯʅ ʧʨʘʮʶʻ ʷʢ ʽʥʚʝʨʪʦʨ, ʚʝʜʝʥʠʡ ʤʝʨʝʞʝʶ 

(ʘʙʦ ʽʥʰʠʤ ʜʞʝʨʝʣʦʤ) ʚ ʮʠʢʣʽʯʥʦʤʫ ʨʝʞʠʤʽ: ʩʧʦʞʠʚʘʶʯʠ ʘʙʦ ʧʽʜʢʘʯʫʶʯʠ 

(ʨʝʢʫʧʝʨʫʷ) ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʩʪʦʨʦʥʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʋʧʨʘʚʣʽʥʥʷ ʩʪʨʫʤʦʤ 

ʩʧʦʞʠʚʘʥʥʷ / ʟʘʨʷʜʫ ʽ ʨʝʢʫʧʝʨʘʮʽʾ / ʨʦʟʨʷʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ 

ʬʫʥʢʮʽʾ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʻ ʧʽʜʪʨʠʤʢʘ 

ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ: ʧʨʠ ʦʩʽʜʘʥʥʽ ʥʘʧʨʫʛʘ ɸɯʅ 

ʧʽʜʢʘʯʫʻ ʧʦʪʫʞʥʽʩʪʴ (ʤʦʞʣʠʚʠʡ ʨʦʟʨʷʜ ɸʂɹ), ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ 

ɼʅʇʊ ʩʧʦʞʠʚʘʻ ʧʦʪʫʞʥʽʩʪʴ (ʤʦʞʣʠʚʠʡ ʟʘʨʷʜ ɸʂɹ). 
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ʇʨʠ ʨʦʙʦʪʽ ʚ ʨʝʞʠʤʽ ʚʝʜʫʯʦʛʦ ɸɯʅ ʧʨʘʮʶʻ ʷʢ ʚʝʜʫʯʝ ʜʞʝʨʝʣʦ ʤʝʨʝʞʽ 

(ʽʥʰʽ ʜʞʝʨʝʣʘ ʚ ʤʝʨʝʞʽ ʚʽʜʩʫʪʥʽ ʘʙʦ ʻ ʚʝʜʝʥʠʤʠ) ʽ ʛʝʥʝʨʫʻ ʩʪʘʙʽʣʽʟʦʚʘʥʦʶ 

ʥʘʧʨʫʛʘ. 

ʇʝʨʝʭʽʜ ʟ ʚʝʜʫʯʦʛʦ ʨʝʞʠʤʫ ʚ ʚʝʜʝʥʠʡ ʧʦʪʨʽʙʥʦ ʚ ʤʦʤʝʥʪ ʚʚʝʜʝʥʥʷ ʽʥʰʦʛʦ 

ʚʝʜʫʯʦʛʦ ʜʞʝʨʝʣʘ ʚ ʤʝʨʝʞʫ. ʇʨʠ ʮʴʦʤʫ ɸɯʅ ʧʦʚʠʥʝʥ ʚʽʜʢʣʶʯʠʪʠʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʽʜʢʣʶʯʝʥʥʷʤ ʽʥʰʦʛʦ ʜʞʝʨʝʣʘ ʜʦ ʤʝʨʝʞʽ (ʧʦ ʩʠʛʥʘʣʫ) ʽ 

ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʤʝʨʝʞʫ ʚ ʚʝʜʝʥʦʤʫ ʨʝʞʠʤʽ. 

ʇʝʨʝʭʽʜ ʟ ʚʝʜʝʥʦʛʦ ʨʝʞʠʤʫ ʚ ʚʝʜʫʯʠʡ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: 

ʥʝʧʝʨʝʜʙʘʯʝʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʚʝʜʝʥʦʛʦ ʜʞʝʨʝʣʘ (ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʨʝʞʽ), 

ʟʘʧʣʘʥʦʚʘʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʚʝʜʝʥʦʛʦ ʜʞʝʨʝʣʘ ʚ ʘʚʪʦʥʦʤʥʦʾ ʤʝʨʝʞʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʽʥʚʝʨʪʦʨʘ ʟ ʤʝʨʝʞʝʶ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʙʣʦʢʫ 

ʢʝʨʫʚʘʥʥʷ ʽʥʚʝʨʪʦʨʘ ʷʢ ʩʠʣʦʚʦʛʦ ʘʢʪʠʚʥʦʛʦ ʬʽʣʴʪʨʫ. 

ʉʠʣʦʚʽ ʘʢʪʠʚʥʽ ʬʽʣʴʪʨʠ ʢʦʤʧʝʥʩʫʶʪʴ ʛʘʨʤʦʥʽʢʠ ʩʪʨʫʤʫ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʨʽʚʥʦʛʦ, ʘʣʝ ʧʨʦʪʠʣʝʞʥʦʛʦ ʛʘʨʤʦʥʽʡʥʦʤʫ, ʩʪʨʫʤʫ ʢʦʤʧʝʥʩʘʮʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʠʣʦʚʠʡ ʘʢʪʠʚʥʠʡ ʬʽʣʴʪʨ ʜʽʻ ʷʢ ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ, ʱʦ ʚʚʦʜʠʪʴ ʛʘʨʤʦʥʽʢʠ, ʷʢʽ 

ʛʝʥʝʨʫʶʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʘʣʝ ʽʟ ʟʩʫʚʦʤ ʧʦ ʬʘʟʽ ʥʘ 180 Á. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʤʧʦʥʝʥʪʠ ʛʘʨʤʦʥʽʡʥʠʭ ʩʪʨʫʤʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʩʪʨʫʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠʜʫʰʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʘʢʪʠʚʥʦʛʦ ʬʽʣʴʪʨʫ ʽ ʩʪʨʫʤ ʜʞʝʨʝʣʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ ʽ ʫ ʬʘʟʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʬʘʟʥʦʶ ʥʘʧʨʫʛʦʶ. 

ɺʠʩʥʦʚʢʠ: ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʱʦ 

ʉɽʉ ʧʨʘʮʶʚʘʪʠʤʝ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʚʩʽʭ 

ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʽʥʚʝʨʪʦʨʘ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʘ ʥʘʧʨʫʛʘ. 

ʇʨʠ ʟʤʽʥʽ ʽʥʚʝʨʪʦʨʦʤ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʥʽʷʢʠʭ ʧʝʨʝʧʘʜʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɹʫʣʠ 

ʨʝʘʣʽʟʦʚʘʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ: ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʨʝʞʠʤʽ 

ʚʝʜʝʥʦʛʦ, ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʨʝʞʠʤʽ ʚʝʜʫʯʦʛʦ. 

ʇʨʠ ʨʦʙʦʪʽ ʉɽʉ ʟ ʤʝʨʝʞʝʶ ʥʦʨʤʠ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʝ 

ʧʦʨʫʰʫʶʪʴʩʷ, ʘ ʧʨʠ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ɽʉ ʧʦʨʫʰʫʶʪʴʩʷ ʧʦ 

ʧʘʨʘʤʝʪʨʫ ʢʦʝʬʽʮʽʻʥʪʫ ʛʘʨʤʦʥʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʧʨʫʛʠ. 
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ʇʦʩʣʽʜʦʚʥʝ ʘʙʦ ʟ ʥʝʚʝʣʠʢʦʶ ʨʽʟʥʠʮʝʶ ʚ ʯʘʩʽ ʥʝʫʟʛʦʜʞʝʥʝ ʤʽʞ ʩʦʙʦʶ 

ʚʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ ʉɽʉ ʪʘ ʧʦʪʫʞʥʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʘʤʧʣʽʪʫʜ ʛʘʨʤʦʥʽʢ ʚ ʥʘʧʨʫʟʽ ʬʘʟ ɽʉ ʪʘ ʜʦ ʟʘʪʷʞʥʠʭ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɻʘʨʤʦʥʽʡʥʽ ʩʢʣʘʜʦʚʽ ʚ ʥʘʧʨʫʟʽ ɽʉ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʃɽʉ ( ʦʩʦʙʣʠʚʦ ʪʘʢʦʶ, ʷʢʝ ʚʽʜʧʨʘʮʶʚʘʣʦ 

ʧʘʩʧʦʨʪʥʠʡ ʨʝʩʫʨʩ), ʪʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʡʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʤʝʨʝʞʽ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ ʽʥʚʝʨʪʦʨʘ ʟ ʬʽʣʴʪʨʦʤ ʚʽʜ ʛʘʨʤʦʥʽʡʥʠʭ 

ʩʢʣʘʜʦʚʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʽ ʧʦʟʠʪʠʚʥʽ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. ï 2017. ï ʉ. 20. 

2. ɻʆʉʊ 13109-97. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ʉʦʚʤʝʩʪʠʤʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʅʦʨʤʳ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ð ʄʠʥʩʢ.: ʀʇʂ ʀʟʜ-ʚʦ 

ʩʪʘʥʜʘʨʪʦʚ. ð 1998. ð 30 ʩ. 

3.  ʂʘʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʊʦʤ 1 çʕʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ 

ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʋʢʨʘʠʥʝ ʠ ɽʚʨʦʩʦʶʟʝè / ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɻʨʠʙʘ 

ʆ.ɻ. / ʄʦʥʦʛʨʘʬʠʷ ʇʇ çɻʨʘʬ-ɯʢʩè. ʍʘʨʴʢʦʚ: 2014ʛ.-300 ʩ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʂʈʖʂʆɺʓʍ ʇʆɻʈʋɿʏʀʂʆɺ 

 

ʇʝʪʨʦʚ ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 

ɾʜʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ,  

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 

ʄʘʮʝʡ ʈʫʩʣʘʥ ɸʬʘʥʘʩʴʝʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ, 

ʆʜʝʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ  

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʫʣ. ɼʠʜʨʠʭʩʦʥʘ, 4, ʛ. ʆʜʝʩʘ, 65029, ʋʢʨʘʠʥʘ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʛʦʨʦʜʩʢʦʤ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʫʟʢʦʧʨʦʬʠʣʴʥʳʝ ʤʘʰʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʝʮʪʝʭʥʠʢʘ ʩʧʦʩʦʙʥʘ ʟʘʤʝʥʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʤʘʰʠʥ. ʊʘʢʦʡ ʩʧʝʮʪʝʭʥʠʢʦʡ, ʩʧʦʩʦʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʢʨʶʢʦʚʳʝ ʧʦʛʨʫʟʯʠʢʠ - ʫʩʪʨʦʡʩʪʚʘ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʰʘʩʩʠ ʠʣʠ ʥʘ ʧʨʠʮʝʧʝ, ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ 

ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʩʤʝʥʥʳʤʠ ʢʫʟʦʚʘʤʠ ʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʢʨʶʢʦʚʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ, ʟʘʚʦʝʚʳʚʘʶʪ 

ʨʳʥʦʢ ʧʝʨʝʚʦʟʦʢ, ʚʦ-ʧʝʨʚʳʭ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʜʲʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ (ʢʨʘʥʦʚ, 

ʚʠʣʦʯʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʠ ʪ. ʧ.). ɺʦ-ʚʪʦʨʳʭ, ʠʟ-ʟʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʫʟʦʚʦʚ (ʜʣʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʛʨʫʙʳʭ ʢʦʨʤʦʚ, ʜʣʷ ʞʠʜʢʦʩʪʝʡ, 

ʜʣʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʦʡ ʪʝʭʥʠʢʠ ʢʘʢ 

ʥʘ ʛʫʩʝʥʠʯʥʦʤ, ʪʘʢ ʠ ʥʘ ʢʦʣʝʩʥʦʤ ʭʦʜʫ ʠ ʪ. ʧ.). ʇʝʨʝʚʦʟʢʠ ʩʳʧʫʯʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ 

(ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʠʣʠ ʧʦʨʦʰʢʦʚʳʝ), ʢʦʤʙʠʢʦʨʤʘ ʠ ʪ.ʜ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʮʠʩʪʝʨʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʯʝʥʴ ʤʘʣʦ ʧʫʙʣʠʢʘʮʠʡ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʶʢʦʚʳʭ 

ʧʦʛʨʫʟʯʠʢʦʚ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʩʪʨʦʝʥʳ 

ʵʪʠ ʛʨʫʟʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʛʨʫʟʢʠ-ʨʘʟʛʨʫʟʢʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʘʢ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʠʣʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ 

ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʚʝʜʫʱʠʭ ʬʠʨʤ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʥʪ ʧʨʦʜʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʩʪʘʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜʠʢʘ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʘʥʘʣʠʟʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ: 

- ʩʪʨʫʢʪʫʨʥʦʤ ʯʣʝʥʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʭʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʳʜʝʣʝʥʠʝ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ; 

- ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚʳʜʝʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʘʤʠ ʧʦʛʨʫʟʯʠʢʠ ʜʝʣʷʪʩʷ ʥʘ ʢʨʶʢʦʚʳʝ, 

ʪʨʦʩʦʚʳʝ ʠ ʮʝʧʥʳʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʦʛʨʫʟʯʠʢʠ ʪʘʢʞʝ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʛʨʫʟʯʠʢʠ ʤʘʣʦʡ (3-5 ʪ), 

ʩʨʝʜʥʝʡ (20-25 ʪ) ʠ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ (30-50 ʪ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʥʫʞʜ ʩʪʨʘʥʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 
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ʟʘʚʦʟʠʪʩʷ ʚ ʥʘʰʫ ʩʪʨʘʥʫ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ ʢʘʯʝʩʪʚʫ, 

ʦʩʦʙʝʥʥʦ ʙ/ʫ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʶʢʦʚʳʭ 

ʧʦʛʨʫʟʯʠʢʦʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʤʦʥʪʠʨʫʝʤʳʭ ʦʙʳʯʥʦ 

ʥʘ ʨʘʤʘʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʛʨʫʟʯʠʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʥʘʜʨʘʤʥʠʢ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʙʦʣʪʦʚʳʭ) ʢʨʝʧʠʪʩʷ ʢ ʨʘʤʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʦʛʨʫʟʯʠʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʤʝʥʴʰʝʝ ʚʨʝʤʷ ʥʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ (ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʦʜʠʪʝʣʴ ʜʘʞʝ ʥʝ ʧʦʢʠʜʘʝʪ 

ʢʘʙʠʥʳ), ʤʝʥʴʰʝʝ ʚʨʝʤʷ ʥʘ ʦʩʥʦʚʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ (ʧʦʛʨʫʟʢʘ-

ʨʘʟʛʨʫʟʢʘ), ʪʨʝʭʪʦʯʝʯʥʘʷ ʬʠʢʩʘʮʠʷ ʢʦʥʪʝʡʥʝʨʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ ʦʙʳʯʥʦʛʦ ʢʨʶʢʦʚʦʛʦ ʧʦʛʨʫʟʯʠʢʘ (ʨʠʩ. 1ʘ). ʅʘ ʨʘʤʝ 1 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʯʝʨʝʟ ʰʘʨʥʠʨ 2 ʩʤʦʥʪʠʨʦʚʘʥʘ ʨʘʤʘ 3. ʕʪʘ ʨʘʤʘ 

ʩʥʘʙʞʝʥʘ ʥʝʙʦʣʴʰʠʤ ʢʨʶʢʦʤ 4, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʫʰʢʦ 5 ʛʨʫʟʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ 

6. ʇʦʣʦʞʝʥʠʝ ʨʘʤʳ 3 ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʠʜʨʦʮʠʣʠʥʜʨʦʤ 7. ʅʘ ʨʘʤʝ 1 ʪʘʢʞʝ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʨʦʣʠʢʦʚʳʝ ʦʧʦʨʳ 8. ɻʨʫʟʦʚʦʡ ʢʦʥʪʝʡʥʝʨ 6 ʦʙʦʨʫʜʦʚʘʥ ʟʘʜʥʠʤʠ 

ʨʦʣʠʢʦʚʳʤʠ ʦʧʦʨʘʤʠ 9. 

 

                             ʘ                                                          ʙ 

ʈʠʩ. 1. ʂʨʶʢʦʚʦʡ ʧʦʛʨʫʟʯʠʢ: ʘ) ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙ) ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 

ʇʨʠ ʨʘʟʛʨʫʟʢʝ ʛʨʫʟʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ (ʩʥʷʪʠʷ ʝʛʦ ʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ) ʛʠʜʨʦʮʠʣʠʥʜʨ 7 ʧʨʦʚʦʨʘʯʠʚʘʝʪ ʨʘʤʫ 3 ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʘʨʥʠʨʘ 2. 
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ʂʨʶʢ 4 ʫʜʝʨʞʠʚʘʝʪ ʛʨʫʟʦʚʦʡ ʢʦʥʪʝʡʥʝʨ 6 ʟʘ ʫʰʢʦ 5. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʫʟʦʚʦʤʫ 

ʢʦʥʪʝʡʥʝʨʫ 6 ʧʨʦʢʘʪʳʚʘʪʴʩʷ ʧʦ ʨʦʣʠʢʦʚʳʤ ʦʧʦʨʘʤ 8. ʊʘʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʢʘʩʘʥʠʷ ʨʦʣʠʢʦʚʳʭ ʦʧʦʨ 9 ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʦʨʦʪʝ ʨʘʤʳ 

3 ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʨʫʟʦʚʳʤ ʢʦʥʪʝʡʥʝʨʦʤ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʥʪʝʡʥʝʨʘ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʲʝʭʘʪʴ ʠ ʢʨʶʢ ʦʪʩʦʝʜʠʥʷʝʪʩʷ ʦʪ ʫʰʢʘ. 

ʇʨʠ ʧʦʛʨʫʟʢʝ ʛʨʫʟʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʚʩʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʦʭʦʜʷʪ ʚ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʇʦʛʨʫʟʯʠʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʜʘʥʥʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ, ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʆʩʥʦʚʥʦʡ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʧʦʜʲʝʤʘ 

ʢʦʥʪʝʡʥʝʨʘ, ʠ, ʙʦʣʴʰʦʤʫ ʫʛʣʫ ʥʘʢʣʦʥʘ ʢʦʥʪʝʡʥʝʨʘ ʢ ʛʦʨʠʟʦʥʪʫ, ʯʪʦ ʥʝʨʝʜʢʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʛʨʫʟʘ. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʧʦʛʨʫʟʯʠʢʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʘʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ ʚ ʟʚʝʥʴʷʭ ʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

(ʨʠʩ.1ʙ). 

ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʤʦʤʝʥʪʦʚ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʧʦʜʲʝʤʥʦʤ 

ʤʝʭʘʥʠʟʤʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʆ 

ʈ1 Ā L1 = ʈ2 Ā L2, 

ʛʜʝ ʈ1 ï ʫʩʠʣʠʝ ʥʘ ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, 

L1 ï ʧʣʝʯʦ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʈ1, 

ʈ2 - ʫʩʠʣʠʷ ʥʘ ʢʨʶʢʝ (ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ ʤʝʥʴʰʝ ʚʝʩʘ ʢʦʥʪʝʡʥʝʨʘ ʩ 

ʛʨʫʟʦʤ), 

L2 - ʧʣʝʯʦ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʈ2. 

ʆʧʨʝʜʝʣʠʚ ʫʩʠʣʠʷ ʥʘ ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʚʦʟʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʝʛʦ 

ʤʦʜʝʣʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʚʰʠʩʴ ʨʘʙʦʯʠʤ ʜʘʚʣʝʥʠʝʤ, ʥʘ ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʘʥ 

ʥʘʩʦʩ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʭʝʤʳ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʩʠʩʪʝʤʝ ʯʝʨʝʟ ʧʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʧʦʜʲʝʤʥʦʤ ʤʝʭʘʥʠʟʤʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 100 - 240 ʙʘʨ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʰʣʘʥʛʦʚ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʥʘʛʥʝʪʘʶʱʝʡ ʣʠʥʠʠ ʛʠʜʨʦʩʠʩʪʝʤʳ. ʈʘʙʦʪʘ ʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʛʨʝʚʫ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʧʦʵʪʦʤʫ 
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ʬʠʨʤʳ ʧʨʠʤʝʥʷʶʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʣʘ (ʫʚʝʣʠʯʠʚʘʶʪ 

ʝʤʢʦʩʪʴ ʙʘʢʘ, ʦʙʜʫʚʘʶʪ ʝʛʦ), ʪʘʢ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʝʨʤʦʤʝʪʨʳ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʝʨʝʛʨʝʚʝ. 

ʈʘʤʘ 3 ʢʨʶʢʦʚʦʛʦ ʧʦʛʨʫʟʯʠʢʘ ʆɸɺʉD ʚ ʢʦʥʮʝ ʮʠʢʣʘ ʨʘʟʛʨʫʟʢʠ (ʠ ʚ 

ʥʘʯʘʣʝ ʟʘʛʨʫʟʢʠ) ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʚʦʩʧʨʠʥʠʤʘʷ 

ʥʘ ʢʨʶʢʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʣʦʚʠʥʫ ʚʝʩʘ ʢʦʥʪʝʡʥʝʨʘ ʠ ʛʨʫʟʘ (ʨʠʩ. 2). ʋʩʠʣʠʝ ʥʘ 

ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 7 ʦʧʨʝʜʝʣʠʤ ʪʘʢʞʝ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʨʘʤʳ ʚ ʚʠʜʝ 

ʩʫʤʤʳ ʤʦʤʝʥʪʦʚ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʤʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʳ ʆ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʨʘʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʧʦ ʵʣʝʤʝʥʪʥʘʤ 

ʨʘʤʳ ʵʧʶʨʳ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʩʪʝʨʞʥʷʭ ʨʘʤʳ ʆɸɺʉD. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʠʩʧʦʣʴʟʫʶʪ ʢʨʶʢʦʚʳʝ ʧʦʛʨʫʟʯʠʢʠ ʩ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʨʘʤʦʡ, ʩ ʧʦʚʦʨʦʪʥʦʡ ʢʨʶʢʦʚʦʡ ʩʪʦʡʢʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 

 

ʈʠʩ. 2. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢʨʶʢʦʚʦʛʦ ʧʦʛʨʫʟʯʠʢʘ, ʥʘʯʘʣʦ ʟʘʛʨʫʟʢʠ 

ʢʦʥʪʝʡʥʝʨʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ 

ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ: ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʚʳʧʫʩʢʘ. ʋʣʫʯʰʘʶʪʩʷ ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʉʥʠʞʘʝʪʩʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨ. 
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ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʛʨʫʟʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʘʢʣʦʥ 

ʛʨʫʟʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʨʠ ʧʦʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ. ʕʪʦ ʩʜʝʨʞʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʚ ʪʦʨʛʦʚʣʝ ʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʥʝʢʦʪʦʨʳʭ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ. 

ʅʝʨʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʧʦʛʨʫʟʢʝ-

ʨʘʟʛʨʫʟʢʝ. ʕʪʦ ʪʨʝʙʫʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʛʨʫʟʯʠʢʘ 

(ʨʦʣʠʢʦʚʳʭ ʦʧʦʨ, ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ). 

ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʨʘʙʘʪʳʚʘʪʴ ʢʦʥʪʝʡʥʝʨ, ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʧʣʦʩʢʫʶ ʧʣʘʪʬʦʨʤʫ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʡ ʢʨʶʢʦʚʦʡ ʧʦʛʨʫʟʯʠʢ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʢʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ 

ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʥʘ ʧʨʠʮʝʧʝ ʠʣʠ ʧʦʣʫʧʨʠʮʝʧʝ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʢʨʶʢʦʚʳʤʠ ʧʦʛʨʫʟʯʠʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʪʨʘʢʪʦʨʘ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʦʛʨʫʟʯʠʢʘ ʢ ʛʠʜʨʦʩʠʩʪʝʤʝ ʪʨʘʢʪʦʨʘ. 

ɺʳʚʦʜʳ: 

1. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʚʦʝʤ ʩʝʢʪʦʨʝ ʫʩʣʫʛ ʧʦʣʫʯʠʣʠ 

ʢʨʶʢʦʚʳʝ ʧʦʛʨʫʟʯʠʢʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ. 

2. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʠʟ-

ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

3. ʏʝʨʝʟ ʧʝʨʝʢʦʩʳ ʛʨʫʟʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʩʨʝʜʩʪʚʫ ʧʨʠ ʧʦʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ ʠ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ, ʪʨʦʩʦʚʳʝ ʠ ʮʝʧʥʳʝ ʧʦʛʨʫʟʯʠʢʠ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʤʠʨʝ. 

4. ʇʨʦʩʪʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʩʯʠʪʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʳʭ ʩʨʝʜʥʠʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

5. ʇʨʠ ʧʨʠʤʝʥʝʥʠʝ ʢʨʶʢʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʩʥʠʞʘʝʪ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʢʘʢ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨʘ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʇʈʆɺɸɼɾɽʅʅʗ ɺɯʈʊʋɸʃʔʅʀʍ ʊʈɽʅɸɾɽʈɯɺ ɺ 

ɼʀʉʊɸʅʎɯʁʅɯ ʂʋʈʉʀ ɼʃʗ ʉʊʋɼɽʅʊɯɺ ʉʇɽʎɯɸʃʔʅʆʉʊɯ 

çʂʆʄʇôʖʊɽʈʅɯ ʅɸʋʂʀè 

 

ʇʨʠʩʷʞʥʶʢ ʆʣʝʥʘ ɺʽʪʘʣʽʾʚʥʘ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ  

ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ 

ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʚʝʜʝʥʥʷ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʟʤʽʱʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʽ ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʠʭ 

(e-learning) ʽ ʤʦʙʽʣʴʥʠʭ (m-learning) ʩʢʣʘʜʦʚʠʭ ʬʦʨʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ. ɺʽʥ 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ 

ʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʚʽʜʦʤʽ ʚʽʪʯʠʟʥʷʥʽ ʝʢʩʧʝʨʪʠ ʟ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ  

ɺ. ʂʫʭʘʨʝʥʢʦ ʪʘ ɺ. ɹʦʥʜʘʨʝʥʢʦ [1,2], ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʫʨʩʽ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ, 

ʟʦʢʨʝʤʘ, ʚʢʣʶʯʘʻ ʚ ʩʦʙʽ ʤʥʦʞʠʥʥʽʩʪʴ ʩʧʦʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʟʥʘʥʴ. ɿʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ ʚ 

ʧʨʦʮʝʩ ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʘʢʪʠʚʥʦ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʘʙʦ 

ʦʢʨʝʤʽ ʾʾ ʢʦʤʧʦʥʝʥʪʠ, ʪʘʢʽ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʥʘʚʯʘʣʴʥʽ ʚʽʜʝʦʽʛʨʠ, 

ʦʥʣʘʡʥ ʪʨʝʥʘʞʝʨʠ [3,4].  ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʜʦʩʪʘʚʢʠ ʦʩʚʽʪʥʽʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʢʦʥʪʝʥʪʦʤ. 
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ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʪʘ ʘʥʘʣʽʟ 

ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʢʠ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʽʜ ʥʘʚʯʘʣʴʥʠʤ ʪʨʝʥʘʞʝʨʦʤ ʨʦʟʫʤʽʻʪʴʩʷ 

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ  ʽʤʽʪʫʻ ʦʙʩʪʘʚʠʥʠ, ʜʽʾ, ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ, 

ʥʘʙʣʠʞʝʥʫ ʜʦ ʨʝʘʣʴʥʦʾ. ɺʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘʞʝʨ ï ʮʝ ʢʦʤʧôʶʪʝʨʥʘ ʥʘʚʯʘʣʴʥʘ 

ʧʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʧʝʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʶ ʟʜʽʙʥʦʩʪʝʡ. ɺ ʦʩʥʦʚʫ ʥʘʚʯʘʣʴʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʧʦʢʣʘʜʝʥʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʩʫʪʴ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʧʨʠʡʦʤʠ 

ʨʦʙʦʪʠ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʤʦʞʥʘ ʰʚʠʜʰʝ ʥʘʚʯʠʪʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʡʦʛʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ, ʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ï 

ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʬʘʭʦʚʠʭ ʟʘʜʘʯ. 

ɺʽʨʪʫʘʣʴʥʠʡ ʪʨʝʥʘʞʝʨ ʘʨʭʽʪʝʢʪʫʨʥʦ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ, ʷʢ ʫ ʚʠʛʣʷʜʽ 

ʥʘʩʪʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʪʘʢ ʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ. ɸʣʝ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʦʙʦʚôʷʟʢʦʚʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʜʚʘ ʧʨʦʰʘʨʢʠ: ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʰʘʨʦʢ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘ 

ʦʧʝʨʘʮʽʡʥʠʡ ʧʨʦʰʘʨʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ. 

ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ ʜʦʟʚʦʣʠʣʠ ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʤʦʛʠ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʧʦʪʝʥʮʽʡʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ [4]: 

- ʪʨʝʥʘʞʝʨ ʥʝ ʚʠʢʦʥʫʻ ʦʙʯʠʩʣʝʥʴ ʘʚʪʦʤʘʪʠʯʥʦ ʪʘ ʥʝ ʟʘʤʽʥʶʻ ʣʶʜʠʥʫ-

ʜʦʩʣʽʜʥʠʢʘ; ʥʘʪʦʤʽʩʪʴ ʚʽʥ ʧʨʘʮʶʻ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ, ʽʥʬʦʨʤʫʶʯʠ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦ ʭʽʜ ʦʙʨʘʭʫʥʢʽʚ, ʯʠ ʩʪʘʥ ʩʮʝʥʘʨʽʶ; 

- ʪʨʝʥʘʞʝʨ ʧʝʨʝʚʽʨʷʻ ʚʘʣʽʜʥʽʩʪʴ ʫʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʶʻ ʪʘ 

ʦʮʽʥʶʻ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʬʦʨʤʫʻ ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ; 
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- ʪʨʝʥʘʞʝʨ ʤʘʻ ʜʨʫʞʥʽʡ ʪʘ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʜʦʟʚʦʣʷʻ ʷʢʽʩʥʦ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʎɼʇʋ ʽʤʝʥʽ ɺ. ɺʠʥʥʠʯʝʥʢʘ ʚʞʝ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ 

ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ ʧʣʘʪʬʦʨʤʠ Moodle, ʦʩʚʽʪʥʽʭ ʩʝʨʚʽʩʽʚ 

Google, ʚʝʙ 2.0. 

ɺ ʫʤʦʚʘʭ ʢʘʨʘʥʪʠʥʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʟʘʩʚʦʻʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʨʦʟʚôʷʟʘʥʥʷ ʬʘʭʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʢʫʨʩʘʭ ʥʦʨʤʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ 

ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʽ ʥʘʚʯʘʣʴʥʽ 

ʨʝʩʫʨʩʠ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʘʚʪʦʨʘ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʟ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʢʘʟʘʚ ʜʦʮʽʣʴʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʚ 

ʤʘʪʝʨʽʘʣʠ ʢʫʨʩʫ ʦʥʣʘʡʥ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʥʘʙʫʪʪʷ ʬʘʭʦʚʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè.  

ʄʝʪʦʶ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ  

ʦʜʝʨʞʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʝʦʙʭʽʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʟ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʫʜʝʥʪʽʚ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʷʢʽ ʙ 

ʜʘʣʠ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʪʘ ʤʝʪʦʜʠ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʪʠʧʦʚʠʭ 

ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʥʘʚʯʘʥʥʷ ʤʝʪʦʜʘʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ 

ʚʠʨʦʙʣʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʽʜʙʠʨʘʪʠ ʘʜʝʢʚʘʪʥʽ ʤʝʪʦʜʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʟʘʜʘʯ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʩʠʣʴʥʠʭ ʽ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ 

ʨʽʰʝʥʥʷ, ʟʚʘʞʫʚʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʽ ʨʠʟʠʢʠ ʫʭʚʘʣʝʥʠʭ ʨʽʰʝʥʴ, 

ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. ʇʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʪʦʞ ʚʢʣʶʯʝʥʥʷ ʚ 

ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʜʦ ʦʢʨʝʤʠʭ ʪʝʤ ʚʠʷʚʠʣʦʩʴ ʚʝʣʴʤʠ 
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ʜʦʮʽʣʴʥʠʤ. ʆʥʣʘʡʥ ʪʨʝʥʘʞʝʨʠ ʧʨʠʚôʷʟʘʥʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʢʫʨʩʽ ʥʘ Moodle (ʨʠʩ.1): 

 

 

ʈʠʩ.1 ʌʨʘʛʤʝʥʪ ʢʫʨʩʫ ʟ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ Moodle 

 

ɺʽʨʪʫʘʣʴʥʽ ʪʨʝʥʘʞʝʨʠ ʨʝʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʩʪʦʨʽʥʢʦʚʠʭ 

ʚʝʙ ʜʦʜʘʪʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ AJAX ʪʘ javascript ʬʨʝʡʤʚʦʨʢʽʚ, 

ʟʦʢʨʝʤʘ Angular ʪʘ React. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʝʥ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʠʡ ʫ ʨʦʙʦʪʫ ʢʦʤʧôʶʪʝʨʥʠʡ ʪʨʝʥʘʞʝʨ ʻ ʧʨʘʢʪʠʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʂʦʤʧôʶʪʝʨʥʽ 

ʥʘʫʢʠè ʥʘ ʧʨʦʪʷʟʽ ʜʝʢʽʣʴʢʦʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. 
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ɺʠʩʥʦʚʢʠ. ʈʦʟʛʣʷʥʫʪʘ ʤʝʪʦʜʠʢʘ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ 

ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ. ɺʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ ʚ ʜʠʩʪʘʥʮʽʡʥʽ ʢʫʨʩʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʷʢʽʩʪʴ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚ ʫʤʦʚʘʭ ʚʩʝʙʽʯʥʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ 

ʜʠʩʪʘʥʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. 
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ʑʆɼʆ ʄɽʊʆɼʀʂʀ ʆʎɯʅʖɺɸʅʅʗ ʄʆɾʃʀɺʆʉʊɯ ʇɽʈɽɺɽɼɽʅʅʗ 

ʅɸ ɽʂʉʇʃʋɸʊɸʎɯʖ ɿɸ ʊɽʍʅɯʏʅʀʄ ʉʊɸʅʆʄ  

ɸɺɯɸʎɯʁʅʀʍ ɹɸʃʆʅɯɺ 

 

ʇʫʯʢʦʚ ʖʨʽʡ ʇʘʚʣʦʚʠʯ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʃʠʩʘʢ ɼʤʠʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ɻʽʡ ʇʝʪʨʦ ɸʥʜʨʽʡʦʚʠʯ 

ʄʘʛʽʩʪʨʘʥʪʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʧʘʨʢʫ ʣʽʪʘʢʽʚ ʜʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʾ ʤʘʻ ʟʥʘʯʥʽ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʩʪʨʦʢʠ ʩʣʫʞʙʠ, ʷʢʽ ʙʣʠʟʴʢʽ ʜʦ ʛʨʘʥʠʯʥʠʭ. ɭ ʣʽʪʘʢʠ, ʷʢʽ ʚʞʝ 

ʚʠʯʝʨʧʘʣʠ ʽ ʤʽʞʨʝʤʦʥʪʥʠʡ ʨʝʩʫʨʩ ʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ. ʆʢʨʽʤ ʪʦʛʦ 

ʟʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʥʦʩʪʽ ʣʽʪʘʢʽʚ ʜʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʾ ʩʪʘʣʘ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʚʪʦʨʩʴʢʠʡ ʥʘʛʣʷʜ ʧʨʦʮʝʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʽʘʮʽʡʥʦʾ 

ʪʝʭʥʽʢʠ ɿʉ ʋʢʨʘʾʥʠ ʟ ʙʦʢʫ ʨʦʩʽʡʩʴʢʠʭ ʨʦʟʨʦʙʥʠʢʽʚ. 

ɿ ʤʝʪʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʩʫʤʽʩʥʠʤʠ ʜʽʷʤʠ ʬʘʭʽʚʮʽʚ 

ʘʚʽʘʮʽʡʥʦ-ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ɸʈʇ), ʚʽʡʩʴʢʦʚʠʭ ʯʘʩʪʠʥ ʧʨʠ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʤʫ ʩʫʧʨʦʚʦʜʞʝʥʥʽ ɼʝʨʞʘʚʥʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʘʚʽʘʮʽʾ 

(ɼʅɼɯɸ) ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʽ ʨʦʙʦʪʠ, ʦʩʥʦʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʷʢʠʭ ʩʪʘʣʦ ʧʨʦʜʦʚʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʣʽʪʘʢʽʚ ʜʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʾ [1,2]. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʯʥʦʾ ʩʧʨʘʚʥʦʩʪʽ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ 

(ɸʊ) ʥʝʦʙʭʽʜʥʽ ʷʢ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʪʘʢ ʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʽʘʮʽʡʥʠʭ 

ʙʘʣʦʥʽʚ (ɸɹ) ʧʽʩʣʷ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʾʭ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ [3]. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʫ ʨʘʟʽ ʟʘʢʽʥʯʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ɸɹ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʩʢʣʘʜʘʭ ʟʘʧʘʩʥʦʛʦ ʬʦʥʜʫ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʾʭ ʧʦʜʘʣʴʰʦʾ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʡ ʪʝʨʤʽʥʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʟʘʭʦʜʽʚ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ [4]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ɸɹ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘ ʢʦʞʥʦʤʫ ʣʽʪʘʣʴʥʦʤʫ ʘʧʘʨʘʪʽ ʻ ʙʘʣʦʥʠ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʝʢʽʧʘʞʫ. ʇʣʘʥʦʚʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʘʣʦʥʽʚ, 

ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʨʦʝʢʪʥʠʤ ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʷʢʱʦ ʽ ʻ ʪʘʢʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ, ʚʽʥ ʥʝ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʘʣʦʥʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚʠʤʘʛʘʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ɸɹ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ ʧʽʩʣʷ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʾʭ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ[3, 5-7] ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɸɹ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʾʭ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʆʮʽʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ɸɹ. ʈʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʩʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɹ ʽ ʚʧʣʠʚʫ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɸɹ ʧʝʨʝʚʠʱʫʚʘʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ 1,3é1,7 ʨʘʟʠ ʽ ʩʪʘʥʦʚʠʚ 

3,8é4,8 ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤʫ 2,6, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʜʦ ʥʦʚʠʭ ɸɹ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘ ʧʨʦʜʦʚʞʝʥʠʡ ʧʝʨʽʦʜ ʧʝʨʝʛʣʷʥʫʪʠ 

ʩʪʨʦʢʠ ʧʣʘʥʦʚʦʛʦ ʦʛʣʷʜʫ ɸɹ ʽ ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʜʦ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʃɸ. 

ɿʚʘʨʥʠʡ ʰʦʚ ʷʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ɸɹ ʻ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʥʘʧʨʫʛʠ ʚ 

ʩʪʽʥʮʽ ɸɹ ʽ ʟʙʽʣʴʰʫʻ ʥʘʧʨʫʛʫ ʚ 1,5é1,6 ʨʘʟʠ. ɼʝʬʝʢʪʥʠʡ ʰʦʚ ʟʙʽʣʴʰʫʻ ʥʘʧʨʫʛʫ 

ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ. ʋʩʽ ʜʝʬʝʢʪʠ ʰʚʽʚ, ʱʦ ʚʠʢʦʥʘʥʽ ʟʚʘʨʶʚʘʥʥʷʤ ʧʣʘʚʣʝʥʥʷ, 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ. ɿʦʚʥʽʰʥʽ ï ʜʝʬʝʢʪʠ ʬʦʨʤʠ ʰʚʘ ʡ ʜʝʬʝʢʪʠ 
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ʩʫʮʽʣʴʥʦʩʪʽ. ɺʥʫʪʨʽʰʥʽ ï ʜʝʬʝʢʪʠ ʩʪʨʫʢʪʫʨʠ ʡ ʜʝʬʝʢʪʠ ʩʫʮʽʣʴʥʦʩʪʽ. ɼʝʬʝʢʪʘʤʠ 

ʬʦʨʤʠ ʻ ʥʘʧʣʠʚʠ ʽ ʥʘʪʽʢʘʥʥʷ, ʘ ʟʦʚʥʽʰʥʽʤʠ ʜʝʬʝʢʪʘʤʠ ʩʫʮʽʣʴʥʦʩʪʽ ï ʧʨʦʧʘʣʠ ʽ 

ʢʨʘʪʝʨʠ. ɺʥʫʪʨʽʰʥʽʤʠ ʜʝʬʝʢʪʘʤʠ ʩʫʮʽʣʴʥʦʩʪʽ ʻ ʥʝʧʨʦʚʘʨʠ, ʚʢʣʶʯʝʥʥʷ ʚ ʧʦʨʠ, 

ʰʣʘʢʦʚʽ ʪʨʽʱʠʥʠ. 

ʆʪʞʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʨʦʙʦʯʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʪʠʩʢ, ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤʝʞʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ) ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʦʢʠ ʩʣʫʞʙʠ ɸɹ. ʊʦʤʫ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʦʜʘʣʴʰʦʾ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɹ ʃɸ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ (ɽʊʉ) ɸɹ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚ ʫʤʦʚʘʭ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

"ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʚʽʘʮʽʡʥʦ-ʨʝʤʦʥʪʥʠʡ ʟʘʚʦʜ" (ɼʇ "ʃɼɸʈɿ"). 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʚʽʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʢʦʥʪʨʦʣʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ. ʇʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʠʰʝ 

ʦʜʥʦʛʦ ʤʝʪʦʜʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝʜʦʩʪʘʪʥʴʦ ʯʝʨʝʟ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ. ʊʘʢ, ʪʨʘʜʠʮʽʡʥʠʡ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ʤʘʻ ʥʠʟʴʢʫ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ɸɹ, ʜʝʬʝʢʪʘʤʠ ʟʙʠʨʘʥʥʷ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʩʢʣʘʜʥʝʥʦ ʟ ʧʨʠʯʠʥʠ ʥʘʷʚʥʦʩʪʽ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ɸɹ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʨʦʟʢʨʠʪʪʽ ʜʝʬʝʢʪʫ ʚ 

ʧʣʦʱʠʥʽ ʧʨʦʩʚʽʯʫʚʘʥʥʷ ʤʝʥʰʝ 0,1 ʤʤ, ʘ ʩʘʤʝ: ʪʨʽʱʠʥʠ ʡ ʥʝʧʨʦʚʘʨʠ ʽ ʻ 

ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʜʝʬʝʢʪʘʤʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ 

ʧʨʦʧʦʥʫʻʪʴʩʷ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ, ʷʢʘ ʙʫʜʝ ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷʜʦʜʘʪʢʦʚʦ ʧʦʨʷʜ ʟ ʨʦʙʦʪʘʤʠ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ɸɹ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʝʭʥʦʣʦʛʽʡ ʢʝʨʽʚʥʠʮʪʚ (ʽʥʩʪʨʫʢʮʽʡ) ʟ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʚʠʢʦʥʫʚʘʪʠ: 

ʚʠʤʽʨʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ɸɹ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ 

ʟʤʽʥʠ ʚʽʜʥʦʩʥʦ ʧʝʨʚʽʩʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ; ʦʛʣʷʜ  ʚʥʫʪʨʽʰʥʴʦʾ  
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ʧʦʚʝʨʭʥʽ ɸɹ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʩʢʦʧʫ ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʩʫʪʥʦʩʪʽ ʪʨʽʱʠʥ ʪʘ 

ʢʦʨʦʟʽʡʥʠʭ ʫʨʘʞʝʥʴ; ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ ʜʝʬʝʢʪʽʚ ɸɹ (ʢʦʨʦʟʽʡʥʠʭ 

ʫʰʢʦʜʞʝʥʴ, ʪʨʽʱʠʥ, ʜʝʬʦʨʤʘʮʽʡ); ʢʦʥʪʨʦʣʴ ʩʫʮʽʣʴʥʦʩʪʽ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʽ ʟʦʥ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɸɹ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʤʝʪʦʜʦʤ; ʢʦʥʪʨʦʣʴ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ɸɹ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʤʝʪʦʜʦʤ; ʢʦʥʪʨʦʣʴ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ɸɹ 

ʢʦʝʨʮʠʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʛʽʜʨʘʚʣʽʯʥʽ (ʧʥʝʚʤʘʪʠʯʥʽ) ʚʠʧʨʦʙʫʚʘʥʥʷ ɸɹ 

(ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ ʟʘ ʤʝʞʝʶ ʧʦʚʟʫʯʦʩʪʽ, ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʘʥʘʣʽʟʽ ʧʦʰʢʦʜʞʝʥʴ ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɹ. 

ɿ ʘʥʘʣʽʟʫ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ ʚʠʧʣʠʚʘʻ, 

ʱʦ ʦʩʥʦʚʥʠʡ ʯʠʥʥʠʢ, ʷʢʠʡ ʤʦʞʝ ʟʤʽʥʠʪʠ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ɸɹ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʮʝ ï ʥʘʷʚʥʽʩʪʴ ʢʦʨʦʟʽʡʥʠʭ ʫʨʘʞʝʥʴ ʾʭ ʦʙʦʣʦʥʦʢ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ɸɹ ʟʜʽʡʩʥʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʾ ʜʣʷ ʜʦʩʠʪʴ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʘ 

ʜʦʨʽʚʥʶʻ 0,01...0,05 ʤʤ/ʨʽʢ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ 

ɸɹ ʣʽʪʘʢʽʚ ʪʠʧʽʚ ʄʠɻ-29 ʪʘ ʉʫ-27 ʚ ʫʤʦʚʘʭ ɸʈʇ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʤʽʥʽʤʘʣʴʥʦʾ 

ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʦʢ ʙʘʣʦʥʽʚ [7]. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ 

ʩʪʘʣʝʚʠʭ ʙʘʣʦʥʽʚ ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʜʣʷ ʧʨʠʡʥʷʪʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʾ 

ʤʦʞʝ ʜʦʩʷʛʥʫʪʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʯʝʨʝʟ 15 ʨʦʢʽʚ ʧʽʩʣʷ 

ʧʝʨʝʚʝʜʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ɸɹ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ. 

ɺʠʩʥʦʚʢʠ. ɿ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸɹ ʣʽʪʘʢʽʚ 

ʪʠʧʫ ʄʠɻ-29 ʚ ʫʤʦʚʘʭ ɸʈʇ ʚʽʜʦʤʦ, ʱʦ ʢʦʨʦʟʽʡʥʠʭ ʫʨʘʞʝʥʴ ʦʙʦʣʦʥʦʢ ʙʘʣʦʥʽʚ 

ʥʝ ʚʠʷʚʣʝʥʦ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʡʥʠʭ ʫʨʘʞʝʥʴ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ɸɹ ʣʽʪʘʢʽʚ ʪʠʧʽʚ ʄʠɻ-29 ʤʦʞʥʘ ʟ ʚʧʝʚʥʝʥʽʩʪʶ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʦ ʯʝʨʛʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʦʜʩʴʢʦʛʦ ʨʝʤʦʥʪʫ ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ 
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ʙʘʣʦʥʽʚ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʧʘʩʠ ʾʭ ʤʽʮʥʦʩʪʽ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ ʱʦʜʦ ʚʽʜʤʦʚ ɸɹ ʣʽʪʘʢʽʚ ʪʠʧʫ ʄʠɻ-29, ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʾʭ ʚʽʜʤʦʚ ʥʘ 

ʙʝʟʧʝʢʫ ʧʦʣʴʦʪʽʚ, ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʽʜʧʨʘʮʴʦʚʘʥʦ "ʇʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʘʭ ʣʽʪʘʢʽʚ ʪʠʧʫ 

ʄʠɻ-29 ʧʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ" (ʜʘʣʽ 

"ʇʝʨʝʣʽʢ..."), ʷʢʠʡ ʚʚʝʜʝʥʦ ʚ ʜʽʶ ʚʢʘʟʽʚʢʦʶ ɻʦʣʦʚʥʦʛʦ ʽʥʞʝʥʝʨʘ ʘʚʽʘʮʽʾ 

ʇʦʚʽʪʨʷʥʠʭ ʉʠʣ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ ʚʽʜ 10.12.2018 ˉ 1597 (0018) "ʇʨʦ 

ʧʝʨʝʚʝʜʝʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʽʚ ɹ-4.5800-0 ʣʽʪʘʢʽʚ ʪʠʧʽʚ ʉʫ-27 ʪʘ ʄʠɻ-29 ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ" ʪʘ ʚʽʜ 10.04.2019 ˉ1658  (0019) "ʇʨʦ 

ʧʝʨʝʚʝʜʝʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʽʚ ʣʽʪʘʢʽʚ ʪʠʧʫ  ʄʠɻ-29 ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ". 
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ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʠʘʮʠʦʥʥʳʭ ʙʘʣʣʦʥʦʚ // ʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ï ɺʳʧ. 

ˉ 1. ï ʂʠʝʚ, 2006. ï ʉ. 3-10. 

4. ɿʚʽʪ "ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʘʟʦʪʥʠʭ, ʧʦʚʽʪʨʷʥʠʭ ʙʘʣʦʥʽʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʣʽʪʘʢʽʚ 

ʄʠɻ-29 ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʾʤ ʧʨʠʟʥʘʯʝʥʠʭ ʩʪʨʦʢʽʚ 

ʩʣʫʞʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʝʨʽʡʥʦʛʦ ʨʝʤʦʥʪʫ ʥʘ ɼʇ ʄʆ ʋʢʨʘʾʥʠ "ʃʴʚʽʚʩʴʢʠʡ 
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ʜʝʨʞʘʚʥʠʡ ʘʚʽʘʨʝʤʦʥʪʥʠʡ ʟʘʚʦʜ". ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʘʚʽʘʮʽʾ. - ʂʠʾʚ, 2006. ï 137 ʩ. 

5. ɿʚʽʪ "ʇʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʽʚ 

ʪʠʧʽʚ ʋɹʐ-2-1, ʋɹʎ8-1, ʆʉ-8ʄʌ,ʆʋ, ɺʇ-7400, ʋɹʐ25-150 ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʾʤ ʧʨʠʟʥʘʯʝʥʠʭ ʩʪʨʦʢʽʚ ʩʣʫʞʙʠ". 

ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʘʚʽʘʮʽʾ. ï ʂʠʾʚ, 2008. ï 69 ʩ. 

6. ɿʚʽʪ "ʇʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʽʚ 

ʪʠʧʽʚ ʂɹ-1, ʂɹ-2, ʂɹ-3, ʆʉʋ-5, ɹ-4.5800-0, ɸʇʉ-6601-00 ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʾʤ ʧʨʠʟʥʘʯʝʥʠʭ ʩʪʨʦʢʽʚ ʩʣʫʞʙʠ". ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ- 

ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʘʚʽʘʮʽʾ. ï ʂʠʾʚ, 2009. ï 78 ʩ. 

7. ɿʚʽʪ "ʇʨʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʧʝʨʝʚʝʜʝʥʥʷ 

ʘʚʽʘʮʽʡʥʠʭ ʙʘʣʦʥʽʚ ɹ-4.5800-0 ʣʽʪʘʢʽʚ ʪʠʧʽʚ ʉʫ-27, ʄʠɻ-29 ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ". ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʘʚʽʘʮʽʾ. ï ʂʠʾʚ, 

2018. ï 45 ʩ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʈʆʐʂʋ ʇɸʉʊɽʈʅɸʂʋ ʋ ɺʀʈʆɹʅʀʎʊɺɯ 

ɿɹɸʃɸʅʉʆɺɸʅʀʍ ʂʀʉʃʆʄʆʃʆʏʅʀʍ ʅɸʇʆɰɺ 

 

ʈʠʥʜʠʯ ʈʫʩʣʘʥ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʉʘʤʽʣʠʢ ʄʘʨʠʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʢ. ʪ. ʥ. ʜʦʮʝʥʪ 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʭʘʨʯʦʚʦʤʫ 

ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ ʦʩʢʽʣʴʢʠ ʤʽʩʪʷʪʴ ʙʽʣʢʠ, ʞʠʨʠ, ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʽʥʠ, ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʝʣʝʤʝʥʪʠ. ɺʦʥʠ ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʚʩʽʤʘ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʤʠ ʥʫʪʨʽʻʥʪʘʤʠ, 

ʢʨʽʤ ʙʘʣʘʩʪʥʠʭ ʨʝʯʦʚʠʥ. 

ɹʘʣʘʩʪʥʽ ʨʝʯʦʚʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʪʨʘʚʣʝʥʥʷ: 

ʧʽʜʚʠʱʫʶʪʴ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʢʽʚʥʠʢʘ, ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʩʧʦʨʦʞʥʝʥʥʶ, ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʦʙʤʽʥ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʩʪʠʤʫʣʶʶʪʴ ʚʠʨʦʙʣʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ ʟ 

ʦʨʛʘʥʽʟʤʫ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʢʠʩʣʦʤʦʣʦʯʥʽ ʥʘʧʦʾ, 

ʟʙʘʛʘʯʝʥʽ ʚʠʩʽʚʢʘʤʠ, ʥʘʩʽʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥ, ʘʣʝ ʚʽʜʩʫʪʥʽʡ ʘʩʦʨʪʠʤʝʥʪ ʟ 

ʦʚʦʯʝʚʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʆʚʦʯʽ ʙʘʛʘʪʽ ʥʝ ʣʠʰʝ ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʘ ʡ ʽʥʰʠʤʠ 

ʢʦʨʠʩʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʧʨʘʚʠʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʥʽʡ ʦʙʨʦʙʮʽ. 

ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʥʘʧʦʾʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʥʘʧʦʶ, ʪʠʧʫ ʢʝʬʽʨ, ʽʟ ʨʦʩʣʠʥʥʠʤ ʧʦʨʦʰʢʦʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: ʧʽʜʽʙʨʘʪʠ 

ʨʦʩʣʠʥʥʫ ʜʦʙʘʚʢʫ, ʱʦ ʥʝ ʤʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ; ʚʠʟʥʘʯʠʪʠ ʾʾ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ; ʧʨʠʛʦʪʫʚʘʪʠ ʟʨʘʟʢʠ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʥʘʧʦʾʚ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʦʚʦʯʝʚʠʭ ʧʦʨʦʰʢʽʚ ʽ ʚʠʟʥʘʯʠʪʠ ʾʭ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ, ʚ 

ʷʢʦʩʪʽ ʧʨʝʜʤʝʪʫ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʩʪʝʨʥʘʢ 
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(ʙʽʣʠʡ ʢʦʨʽʥʴ). ʋ ʢʦʨʝʥʝʧʣʦʜʘʭ ʧʘʩʪʝʨʥʘʢʫ ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ, 

ʚʫʛʣʝʚʦʜʽʚ, ʞʠʨʽʚ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ (ɽ, ɺ2, ɺ1, ʂ, ʉ ʽ ʬʦʣʽʻʚʘ ʢʠʩʣʦʪʘ) ʽ 

ʤʽʥʝʨʘʣʽʚ. ʂʨʽʤ ʪʦʛʦ, ʜʦ ʩʢʣʘʜʫ ʧʘʩʪʝʨʥʘʢʫ ʚʭʦʜʷʪʴ  ʝʬʽʨʥʽ ʤʘʩʣʘ ʪʘ ʧʨʠʨʦʜʥʽ 

ʩʘʭʘʨʠʜʠ, ʥʝʰʢʽʜʣʠʚʽ ʜʣʷ ʣʶʜʝʡ ʽʟ ʟʘʡʚʦʶ ʚʘʛʦʶ ʪʘ ʜʽʘʙʝʪʠʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. 

ʂʦʨʽʥʴ ʧʘʩʪʝʨʥʘʢʫ, ʨʝʪʝʣʴʥʦ ʚʽʜʤʠʚʘʣʠ ʽ ʦʯʠʱʫʚʘʣʠ, ʧʦʜʨʽʙʥʶʚʘʣʠ ʪʘ 

ʚʠʩʫʰʫʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʚʘʢʫʫʤ-ʩʫʰʘʨʮʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 50 ʉ ʜʦ ʚʤʽʩʪʫ 

ʚʦʣʦʛʠ 8%. ɺʠʩʫʰʝʥʠʡ ʢʦʨʽʥʴ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʤʣʠʥʽ ʜʦ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʩʪʘʥʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʢʠ ʜʦ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʥʘʧʦʶ ʫ ʢʽʣʴʢʦʩʪʽ 5 ʪʘ 10% ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ. ʇʦʨʦʰʦʢ 

ʚʥʦʩʠʣʠ ʚ ʤʦʣʦʢʦ ʜʦ ʟʘʢʚʘʰʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ ʛʦʪʫʚʘʣʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʢʝʬʽʨʽʚ ʪʝʨʤʦʩʪʘʪʥʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʪʫ ʛʨʠʙʢʦʚʦʾ ʢʝʬʽʨʥʦʾ ʟʘʢʚʘʩʢʠ. ɺ ʛʦʪʦʚʦʤʫ 

ʧʨʦʜʫʢʪʽ ʚʠʟʥʘʯʘʣʠ ʪʠʪʨʦʚʘʥʫ ʢʠʩʣʦʪʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʦʩʥʦʚʥʠʤ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ.ʪʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʜʝʛʫʩʪʘʮʽʡʥʦʾ ʦʮʽʥʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʦʰʢʫ ʧʘʩʪʝʨʥʘʢʫ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʪʝʢʪʦʨʘ SEM ʪʘ EDS ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʩʢʦʧʘ SEO-SEM Inspect S50-B: 

ʤʽʢʨʦʩʢʦʧʘ ʝʥʝʨʛʽʾ ʜʠʩʧʝʨʩʽʾ AZtecOne ʟ ʜʝʪʝʢʪʦʨʦʤ X-MaxN20. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʦʰʢʫ ʽʟ ʧʘʩʪʝʨʥʘʢʫ 

ʧʦʢʘʟʘʚ, ʱʦ ʚ ʧʘʩʪʝʨʥʘʢʫ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʆ, K, Na, Cl, P ʪʘ N (ʨʠʩ.1). 

 

ʈʠʩ. 1. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʦʰʢʫ ʽʟ ʧʘʩʪʝʨʥʘʢʘ 
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ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʪʨʽʻʤ ʢʘʣʽʡ ʨʝʛʫʣʶʻ ʚʦʜʥʦ-ʩʦʣʴʦʚʠʡ ʙʘʣʘʥʩ ʦʨʛʘʥʽʟʤʫ, 

ʚʧʣʠʚʘʻ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʨʠʪʤ ʽ ʨʦʙʦʪʫ ʩʝʨʮʷ, ʪʦʥʫʩ ʤ'ʷʟʽʚ, ʽ ʚ 

ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʩʦʢʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʭʦʨʦʰʝ ʩʘʤʦʧʦʯʫʪʪʷ. ʍʣʦʨ 

ʧʦʪʨʽʙʝʥ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʚ ʰʣʫʥʢʫ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʩʧʨʠʷʻ ʪʨʘʚʣʝʥʥʶ ʽ 

ʟʥʠʱʝʥʥʶ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʙʘʢʪʝʨʽʡ. ɸʟʦʪ ʙʝʨʝ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ 

ʙʽʦʩʠʥʪʝʟʫ ʙʽʣʢʽʚ. ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʥʘʫʢʦʚʮʽʚ ʚʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ ʫ ʢʦʨʝʥʽ 

ʧʘʩʪʝʨʥʘʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,2 ʜʦ 3,6%. 

ɿʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʝʬʽʨ ʙʝʟ ʜʦʙʘʚʦʢ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʚ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ, ʤʘʚ ʦʜʥʦʨʽʜʥʫ, ʚô̫ ʟʢʫ ʢʦʥʩʠʩʪʝʥʮʽʶ, ʥʝʧʦʨʫʰʝʥʠʡ ʟʛʫʩʪʦʢ, 

ʯʠʩʪʠʡ ʢʠʩʣʦʤʦʣʦʯʥʠʡ ʟʘʧʘʭ ʽ ʩʤʘʢ, ʧʨʠʻʤʥʠʡ ʤʦʣʦʯʥʦ-ʙʽʣʠʡ ʢʦʣʽʨ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʨʦʰʦʢ ʧʘʩʪʝʨʥʘʢʫ ʥʝ ʟʤʽʥʶʻ ʩʪʨʫʢʪʫʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ, ʘʣʝ ʚʧʣʠʚʘʻ ʥʘ ʩʤʘʢ ʽ ʘʨʦʤʘʪ. ʈʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ 

ʦʮʽʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ 

 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ 5% ʧʦʨʦʰʢʫ, ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʧʨʠʩʤʘʢ ʧʘʩʪʝʨʥʘʢʫ, 

ʯʘʩʪʠʥʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʚʩʴʦʤʫ ʦʙô̒ ʤʫ ʧʨʦʜʫʢʪʫ, ʢʦʣʽʨ ï ʩʚʽʪʣʦ 

ʢʨʝʤʦʚʠʡ. ʇʨʦʜʫʢʪ, ʦʪʨʠʤʘʥʠʡ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 10% ʧʦʨʦʰʢʫ ʧʘʩʪʝʨʥʘʢʫ 

ʤʘʻ ʟʥʘʯʥʦ ʪʝʤʥʽʰʠʡ ʢʦʣʽʨ, ʭʘʨʘʢʪʝʨʥʠʡ ʦʚʦʯʝʚʠʡ ʧʨʠʩʤʘʢ, ʧʦʤʽʪʥʽ ʚʢʣʶʯʝʥʥʷ 

ʜʦʙʘʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʢʝʬʽʨ ʪʘ ʟʨʘʟʦʢ, ʱʦ ʤʽʩʪʠʚ 5% ʧʦʨʦʰʢʫ ʧʘʩʪʝʨʥʘʢʫ. 
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ɸʥʘʣʽʟ ʢʠʩʣʦʪʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʜʽʙ (ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ 

ʢʝʬʽʨʫ ʟʛʽʜʥʦ ʟ ɼʉʊʋ). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʨʽʚʥʶʚʘʣʠ ʢʠʩʣʦʪʥʽʩʪʴ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ ʙʝʟ ʜʦʙʘʚʦʢ (ʢʝʬʽʨʫ) ʽʟ ʟʨʘʟʢʦʤ, ʱʦ ʤʽʩʪʠʚ 5% ʧʦʨʦʰʢʫ 

ʧʘʩʪʝʨʥʘʢʘ (ʨʠʩ.3). 

 

ʈʠʩ. 3. ɿʤʽʥʘ ʢʠʩʣʦʪʥʦʩʪʽ ʥʘʧʦʶ ʧʨʠ ʟʙʝʨʽʛʘʥʥʷ 

 

ɺ ʢʠʩʣʦʤʦʣʦʯʥʦʤʫ ʥʘʧʦʾ ʟ ʧʦʨʦʰʢʦʤ ʧʘʩʪʝʨʥʘʢʫ (5%) ʻ ʤʝʥʰ 

ʽʥʪʝʥʩʠʚʥʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʢʠʩʣʦʪʥʦʩʪʽ ʫ ʟʨʘʟʢʫ ʽʟ ʦʚʦʯʝʚʦʶ ʜʦʙʘʚʢʦʶ ʩʪʘʥʦʚʠʚ 124 ʊ, ʱʦ ʥʘ 4ʊ ʤʝʥʰʝ 

ʟʘ ʢʠʩʣʦʪʥʽʩʪʴ ʢʝʬʽʨʫ ʙʝʟ ʜʦʙʘʚʦʢ, ʪʘ ʥʘ 6ʊ ʤʝʥʰʝ ʛʨʘʥʠʯʥʦʾ ʤʝʞʽ, ʥʦʨʤʦʚʘʥʦʾ 

ɼʉʊʋ 4417:2005. ʊʘʢʠʡ ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʽ ʩʧʨʠʷʚ ʦʜʝʨʞʘʥʥʶ ʜʦʩʪʘʪʥʴʦ 

ʚôʷʟʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʧʨʦʜʫʢʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʚʦʣʦʛʦʫʪʨʠʤʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʚ ʥʘʧʦʾ ʽʟ ʧʦʨʦʰʢʦʤ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʨʦʰʦʢ ʽʟ ʧʣʦʜʽʚ ʧʘʩʪʝʨʥʘʢʫ ( ʫ 

ʢʽʣʴʢʦʩʪʽ 5% ʥʘ 100ʛ ʧʨʦʜʫʢʪʫ). ʊʘʢʘ ʜʦʙʘʚʢʘ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʽ 

ʧʨʦʜʫʢʪʫ, ʥʝ ʤʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ. ʅʘʩʠʯʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʝʷʢʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʤʘʪʠʤʝ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʧʨʦʜʫʢʪ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʦʜʫʢʪ, 

ʷʢʠʡ ʨʦʟʰʠʨʠʪʴ ʣʽʥʽʡʢʫ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʥʘʧʦʾʚ ʟ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ 

ʮʽʥʥʽʩʪʶ.  
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ʆɻʃʗɼ ʄʆɾʃʀɺʆʉʊɽʁ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊʈɸʊɽɻɯʁ ʆɹôɭʂʊʅʆ-

ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʄɸʇʇɯʅɻʋ ɼʃʗ ɿɯʉʊɸɺʃɽʅʅʗ ʉʋʊʅʆʉʊɽʁ ʇʈʀ 

ʈʆɿʈʆɹʎɯ WEB ɼʆɼɸʊʂɯɺ 

 

ʈʫʜʝʥʢʦ ɼʽʘʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ɹʦʥʜʘʨ ɺʣʘʜʠʩʣʘʚ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʉʪʫʜʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʅʝ ʩʝʢʨʝʪ, ʱʦ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ ʙʘʟ ʜʘʥʠʭ ʫ ʙʽʣʴʰʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʥʘ ʩʴʦʛʦʜʥʷʰʥʽʡ 

ʜʝʥʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʬʦʨʤʘʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ, 

ʽʻʨʘʨʭʽʯʥʠʤʠ, ʤʝʨʝʞʝʚʠʤʠ). ɿ ʙʦʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʚ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʆʆʇ) ʩʪʘʣʦ ʥʦʨʤʦʶ. ʊʘʢʽ ʤʦʚʠ, ʷʢ Java, C #, C ++ ʪʘ ʥʘʚʽʪʴ 

ʤʦʚʠ ʩʮʝʥʘʨʽʾʚ OOʇ ï ʟʘʛʘʣʴʥʽ ʪʝʤʠ ʦʙʛʦʚʦʨʝʥʥʷ ʩʝʨʝʜ ʨʦʟʨʦʙʥʠʢʽʚ. ɹʽʣʴʰʽʩʪʴ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʤʦʚʠ ʆʆʇ, ʚ 

ʧʽʜʩʫʤʢʫ ʧʠʰʫʪʴ ʢʦʜ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʦ ʤʦʜʝʣʽ ʆʆʇ. ʎʝ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʱʦ ʟʘʚʛʦʜʥʦ, ʚʽʜ ʧʨʦʩʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ (ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʙʫʜʦʚʘʥʦʛʦ SQL ʘʙʦ ʟʙʝʨʝʞʝʥʠʭ ʚʠʢʣʠʢʽʚ ʧʨʦʮʝʜʫʨ) ʜʦ ʚʘʞʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʩʫʪʥʦʩʪʽ ʙʽʥʽʚ EJB (Enterprise JavaBeans). 

ʎʽʣʴ ʨʦʙʦʪʠ./Aim. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʛʣʷʜ ʪʘ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʘʧʧʽʥʛʫ ʜʣʷ ʟʽʩʪʘʚʣʝʥʥʷ 

ʩʫʪʥʦʩʪʝʡ ʧʨʠ ʨʦʟʨʦʙʮʽ web ʜʦʜʘʪʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ./Materials and methods. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ 

ʨʦʟʨʦʙʥʠʢʽʚ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʆʆʇ ʧʽʜʭʦʜʫ ʧʝʨʝʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʪʦ ʦʙôʻʢʪʥʦ-

ʨʝʣʷʮʽʡʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ (Object-relational mapping, ORM) ʩʪʘʣʦ ʧʨʠʨʦʜʥʠʤ 

ʚʠʙʦʨʦʤ ʜʣʷ ʨʦʙʦʪʠ ʟ POJO (ʟʚʠʯʘʡʥʠʤʠ ʦʙôʻʢʪʘʤʠ Java), ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʘʤ 

ʥʝ ʧʦʪʨʽʙʥʝ ʨʦʟʧʦʜʽʣʝʥʝ ʪʘ ʙʝʟʧʝʯʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ EJB (ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʪʨʠʙʫʪʠ ʦʙôʻʢʪʘ ʚ ʧʦʣʷʭ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ 
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ʪʝ, ʱʦ ʚʩʝ ʦʜʥʦ ʧʦʪʨʽʙʥʦ ʟʽʩʪʘʚʠʪʠ ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʴ ʟ ʤʦʜʝʣʣʶ OOʇ, 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʟʘ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʘʡʣʽʚ XML. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʪʽʣʴʢʠ ʪʘʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʫʜʝ 

ʚʠʢʦʥʘʥʘ ʜʣʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʦʙ'ʻʢʪʽʚ, ʪʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʟʝʤʧʣʷʨʠ 

ʮʴʦʛʦ ʢʣʘʩʫ ʫ ʚʩʽʭ ʧʨʦʛʨʘʤʘʭ ʷʢ POJO. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʪʦʜ ʟʙʝʨʝʞʝʥʥʷ ʜʣʷ ʦʙ'ʻʢʪʘ, ʽ ʦʩʥʦʚʥʠʡ ʬʨʝʡʤʚʦʨʢ ORM ʙʫʜʝ ʩʘʤ ʟʙʝʨʽʛʘʪʠ 

ʜʘʥ̔ ʜʦ ʙʘʟʠ, ʥʝ ʧʦʪʨʝʙʫʶʯʠ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʥʘʧʠʩʘʥʥʷ ʟʘʧʠʪʽʚ ʪʠʧʫ INSERT 

ʘʙʦ UPDATE, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ JDBC. 

ɿʚ'ʷʟʢʠ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʫ ʙʘʟʘʭ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢ ʥʘʧʨʷʤʦʢ ʪʘ ʧʦʪʫʞʥʽʩʪʴ (ʤʥʦʞʠʥʥʽʩʪʴ ʫ ʪʝʨʤʽʥʦʣʦʛʽʾ ʆʆʇ). 

ɹʘʛʘʪʦ ʧʨʦʝʢʪʽʚ ʟ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ORM 

ʘʙʦ ʟ ʽʩʥʫʶʯʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʘʙʦ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ, 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʛʨʫʧʦʶ ʙʘʟ ʜʘʥʠʭ ʚ ʦʨʛʘʥʽʟʘʮʽʾ; ʦʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʫʪʥʦʩʪʷʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʘʟʠ ʜʘʥʠʭ. ɺʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʥʦʥʘʧʨʘʚʣʝʥʽ ʘʙʦ ʜʚʦʥʘʧʨʘʚʣʝʥʽ ʜʣʷ ʦʙôʻʢʪʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʚʽʜʥʦʰʝʥʥʷ ʚ ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʻ ʜʚʦʥʘʧʨʘʚʣʝʥʠʤʠ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ, 

ʦʩʢʽʣʴʢʠ ʧʦʚôʷʟʘʥʽ ʪʘʙʣʠʮʽ ʟʥʘʶʪʴ ʦʜʥʘ ʧʨʦ ʦʜʥʫ. 

ʆʜʥʦʥʘʧʨʘʚʣʝʥʠʡ ʚʠʜ ʚʽʜʥʦʰʝʥʥʷ ï ʮʝ ʢʦʣʠ ʦʜʥʘ ʪʘʙʣʠʮʷ ʟʥʘʻ ʽʥʰʫ, ʘʣʝ 

ʥʝ ʥʘʚʧʘʢʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʘʩ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʫʥʽʢʘʣʴʥʠʡ 

ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ; ʮʝʡ ʩʘʤʠʡ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ ʫ ʜʦʯʽʨʥʽʡ ʪʘʙʣʠʮʽ, ʪʠʤ ʩʘʤʠʤ ʚʩʪʘʥʦʚʣʶʶʯʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʝ 

ʚʽʜʥʦʰʝʥʥʷ. ʋ ʜʚʦʥʘʧʨʘʚʣʝʥʠʭ ʚʽʜʥʦʰʝʥʥʷʭ ʟʘʧʠʩʠ ʚ ʦʙʦʭ ʪʘʙʣʠʮʷʭ ʤʘʶʪʴ 

ʟʥʘʪʠ ʦʜʠʥ ʧʨʦ ʦʜʥʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʻ ʜʚʽ ʪʘʙʣʠʮʽ ʟ ʥʘʟʚʦʶ çʇʨʘʮʽʚʥʠʢè ʪʘ 

çʇʨʦʝʢʪè ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝ, ʷʢʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʧʨʘʮʶʚʘʣʠ ʥʘʜ 

ʷʢʠʤ ʧʨʦʝʢʪʦʤ. ʋ ʪʘʙʣʠʮʽ çʇʨʦʝʢʪè ʤʠ ʤʦʞʝʤʦ ʤʘʪʠ ʟʦʚʥʽʰʥʽʡ ʢʣʶʯ 

çEmployeeIdè. ʋ ʪʦʡ ʞʝ ʯʘʩ ʤʠ ʤʦʞʝʤʦ ʤʘʪʠ ʢʣʶʯ çProjectIdè ʫ ʪʘʙʣʠʮʽ 

çʇʨʘʮʽʚʥʠʢè, ʱʦ ʽ ʙʫʜʝ ʩʧʦʚʽʱʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʜʚʦʥʘʧʨʘʚʣʝʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. 

ʂʘʨʜʠʥʘʣʴʥʽʩʪʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʦʜʠʥ-ʜʦ-ʦʜʥʦʛʦ, ʦʜʠʥ-ʜʦ-ʙʘʛʘʪʴʦʭ 

(ʘʙʦ ʙʘʛʘʪʦ-ʜʦ-ʦʜʥʦʛʦ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚ ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ ʜʠʚʠʪʠʩʷ ʥʘ 

ʚʽʜʥʦʰʝʥʥʷ), ʽ ʷʢ ʙʘʛʘʪʦ-ʜʦ-ʙʘʛʘʪʴʦʭ: 
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ʘ) ʚ̔ ʜʥʦʰʝʥʥʷ çʦʜʠʥ ʜʦ ʦʜʥʦʛʦè ï ʮʝ ʢʦʣʠ ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ 1 ʤʦʞʝ ʤʘʪʠ 

ʨʽʚʥʦ ʦʜʠʥ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ 2. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ Person 

ʤʦʞʝ ʤʘʪʠ ʨʽʚʥʦ ʦʜʠʥ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ JobTitle; 

ʙ) ʚʽʜʥʦʰʝʥʥʷ çʦʜʠʥ-ʜʦ-ʙʘʛʘʪʴʦʭè, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

ʚʽʜʥʦʰʝʥʥʷʭ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʪʘ ʜʦʯʽʨʥʽʤʠ ʪʘʙʣʠʮʷʤʠ, ʜʝ ʟʘʧʠʩ ʦʩʥʦʚʥʦʾ ʪʘʙʣʠʮʽ 

ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʠʩʽʚ ʫ ʜʦʯʽʨʥʽʡ ʪʘʙʣʠʮʽ (ʥʘʧʨʠʢʣʘʜ, 

ʧʦʚ'ʷʟʘʥʠʭ ʯʝʨʝʟ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ ʛʦʣʦʚʥʦʾ ʪʘʙʣʠʮʽ); 

ʚ) ʚ̔ ʜʥʦʰʝʥʥʷ çʙʘʛʘʪʦ-ʜʦ-ʙʘʛʘʪʴʦʭè ʦʟʥʘʯʘʻ, ʱʦ ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ 1 ʤʦʞʝ 

ʤʘʪʠ ʢʽʣʴʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʠʩʽʚ ʫ ʪʘʙʣʠʮʽ 2 ʽ ʥʘʚʧʘʢʠ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ ʫ 

ʪʘʙʣʠʮʽ çEmployeeè ʤʦʞʝ ʤʘʪʠ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʧʠʩʫ ʫ ʪʘʙʣʠʮʽ 

Project (ʦʩʢʽʣʴʢʠ ʧʨʘʮʽʚʥʠʢ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʝʢʽʣʴʢʦʭ ʧʨʦʝʢʪʘʭ). ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʟʘʧʠʩ ʫ ʪʘʙʣʠʮʽ Project ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʠʩʽʚ ʫ ʪʘʙʣʠʮʽ 

çEmployeeè, ʦʩʢʽʣʴʢʠ ʥʘ ʧʨʦʝʢʪ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʦ ʦʜʨʘʟʫ ʢʽʣʴʢʘ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʥʦʰʝʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʪʘʙʣʠʮʽ ʘʩʦʮʽʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, çProjectE Employeeè, ʷʢʘ 

ʤʽʩʪʠʪʴ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʪʘʙʣʠʮʽ). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ./Results and discussion. ʇʝʨʰ ʥʽʞ ʤʠ 

ʟʤʦʞʝʤʦ ʨʦʟʧʦʯʘʪʠ ʨʦʙʦʪʫ ʟ ʦʙ'ʻʢʪʘʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʽ ʦʪʨʠʤʫʶʪʴ ʜʘʥʽ ʟ 

ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʤʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʘʪʠ ʟʽʩʪʘʚʣʝʥʥʷ (ʷʢ ʧʨʘʚʠʣʦ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ XML  ʬʘʡʣʫ) ʤʽʞ ʪʘʙʣʠʮʷʤʠ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʢʣʘʩʘʤʠ Java. ʊʘʢʠʡ 

ʬʘʡʣ ʤʘʧʽʥʛʫ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʩʪʠʪʴ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʧʦ ʩʫʪʽ ʧʦʚ'ʷʟʫʶʪʴ ʘʪʨʠʙʫʪʠ 

(ʟʤʽʥʥʽ) ʫ ʢʣʘʩʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʦʚʧʮʽʚ ʪʘʙʣʠʮʽ ʙʘʟʠ ʜʘʥʠʭ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ 

ʩʪʨʘʪʝʛʽʾ ʟʽʩʪʘʚʣʝʥʥʷ, ʪʘʢʽ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘ, ʚʝʨʪʠʢʘʣʴʥʘ ʪʘ ʦʙôʻʜʥʫʚʘʣʴʥʘ. ʇʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʢʦʞʝʥ ʢʣʘʩ ʚ ʽʻʨʘʨʭʽʾ (ʘʙʩʪʨʘʢʪʥʠʡ ʯʠ ʟʚʠʯʘʡʥʠʡ) 

ʟʽʩʪʘʚʣʷʻʪʴʩʷ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʘʻʤʦ ʢʣʘʩʠ ʟ ʽʤʝʥʘʤʠ 

çDogè ʽ çCatè, ʷʢʽ ʦʙʠʜʚʘ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ çAnimalè, ʪʦ 

ʫ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʻʤʦ ʪʨʠ ʪʘʙʣʠʮʽ ʙʘʟʠ ʜʘʥʠʭ ï ʧʦ ʦʜʥʽʡ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʢʣʘʩʫ. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʽʩʪʘʚʣʝʥʥʽ ʣʠʰʝ ʜʣʷ ʢʦʞʥʦʛʦ 

ʟʚʠʯʘʡʥʦʛʦ ʢʣʘʩʫ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʪʘʙʣʠʮʷ. 
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ɺʠʩʥʦʚʢʠ./Conclusions. ʆʙôʻʜʥʫʚʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʟʘʢʣʶʯʘʻʪʴʩʷ ʫ ʪʦʤʫ, 

ʱʦ ʜʣʷ ʫʩʽʭ ʢʣʘʩʽʚ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʣʠʰʝ ʦʜʥʘ ʪʘʙʣʠʮʷ. ʍʦʯʘ ʚʝʨʪʠʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʻ ʙʽʣʴʰ ʛʥʫʯʢʠʤ, ʚʦʥʦ ʪʘʢʦʞ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʚʩʽʭ ʜʘʥʠʭ ʧʦʪʨʽʙʥʽ ʢʽʣʴʢʘ ʪʘʙʣʠʮʴ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʻ ʙʽʣʴʰ ʧʨʦʩʪʠʤ ʨʽʰʝʥʥʷʤ ʽ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ʜʦʜʘʪʢʽʚ. 
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ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ʊɸ ʊɽʍʅɯʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʂʆʄʇɽʅʉɸʎɯɰ 

ʈɽɸʂʊʀɺʅʆɰ ʇʆʊʋɾʅʆʉʊɯ 

 

ʉʘʚʯʝʥʢʦ ʂʦʩʪʷʥʪʠʥ ʃʝʦʥʽʜʦʚʠʯ 

ʂʘʨʧʫʰʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪʠ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘʚʞʜʠ ʤʘʶʪʴ 

ʤʽʩʮʝ ʩʢʣʘʜʦʚʽ ʽʥʜʫʢʪʠʚʥʦʛʦ ʽ ʻʤʥʽʩʥʦʛʦ ʦʧʦʨʽʚ. ʇʨʠʩʪʨʦʾ, ʷʢʽ ʤʘʶʪʴ ʽʥʜʫʢʪʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʧʨʠʡʤʘʯʘʤʠ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʻ: ʘʩʠʥʭʨʦʥʥʽ 

ʜʚʠʛʫʥʠ ï 40 %, ʝʣʝʢʪʨʦʧʝʯʽ ï 8 %; ʚʝʥʪʠʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ï 10 %, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʚʩʽʭ ʩʪʫʧʝʥʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ï 35 %, ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ 

(ʚʪʨʘʪʠ ʚ ʥʠʭ) ï 7 % [6]. ɸʢʪʠʚʥʘ ʪʘ ʨʝʘʢʪʠʚʥʘ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʤʽʥʶʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (ʜʦʙʠ, ʤʽʩʷʮʷ), ʘ ʡ 

ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʚʠʨʦʙʥʠʯʦʾ ʟʤʽʥʠ. 

ʅʘʷʚʥʽʩʪʴ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʻ ʬʘʢʪʦʨʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ: 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʚ ʧʨʦʚʽʜʥʠʢʘʭ; 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʽ ʢʦʤʫʪʘʮʽʡʥʫ ʘʧʘʨʘʪʫʨʫ ï 

ʟʥʠʞʫʻʪʴʩʷ ʪʝʨʤʽʥ ʾʭ ʩʣʫʞʙʠ; ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʨʦʪʠ, ʢʘʙʝʣʽ; 

ʚʽʜʭʠʣʷʻʪʴʩʷ ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ ʚʽʜ ʥʦʤʽʥʘʣʫ (ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʨʝʘʢʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʪʨʫʤʫ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ); ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʽʚʝʥʴ ʚʠʱʠʭ 

ʛʘʨʤʦʥʽʢ ʚ ʤʝʨʝʞʽ [2, 3, 4]. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʣʦʚʦʾ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʾ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘʭ, ʚʝʥʪʠʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ ʜʣʷ 

ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʠʭ ʽ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʝʨʝʜʙʘʯʝʥʠʭ ɻʆʉʊ, 

ʘ ʪʘʢʦʞ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʝʨʝʞʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ [3]. 
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ʅʘʨʘʟʽ ʚʞʠʚʘʶʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʽʚ ʧʦʜʽʙʥʠʭ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʇʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ 

ʰʚʠʜʢʦʜʽʶʯʠʭ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʜʨʘʟʫ ʟʘ ʢʽʣʴʢʦʤʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [5, 6, 7, 8]. 

ʄʝʪʘ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʢʦʤʧʝʥʩʘʮʽʾ 

ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʦʨʝʪʠʯʥʠʭ (ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʽʥʩʪʨʫʢʪʠʚʥʠʭ ʜʞʝʨʝʣ) ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʙʤʝʞʝʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʪʝʭʥʽʯʥʠʤʠ ʽ ʨʝʞʠʤʥʠʤʠ ʚʠʤʦʛʘʤʠ: 

1) ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʝʨʚʫ ʧʦʪʫʞʥʦʩʪʽ ʫ ʚʫʟʣʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

2) ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʰʠʥʘʭ ʾʾ ʜʞʝʨʝʣʘ; 

3) ʚʽʜʭʠʣʝʥʴ ʥʘʧʨʫʛʠ; 

4) ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʪʦʢʽʚ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʣʽʥʽʷʭ ʽ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʜʞʝʨʝʣʘ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ 

ʧʦʙʣʠʟʫ ʤʽʩʮʴ ʾʾ ʩʧʦʞʠʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʘʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ 

ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ ʧʦ ʨʝʘʢʪʠʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʯʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ 

ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʥʘʧʨʫʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʧʽʜʩʪʘʥʮʽʾ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʘʢʪʠʚʥʽ ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʪʨʫʤ ʚ ʣʽʥʽʾ ʟʤʝʥʰʫʶʪʴʩʷ ï ʣʽʥʽʷ ʨʦʟʚʘʥʪʘʞʫʻʪʴʩʷ ʧʦ 

ʨʝʘʢʪʠʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ [1, 7]. 

ɿʘʭʦʜʠ, ʱʦʜʦ ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ 

ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʘʙʦ ʧʨʦʝʢʪʫʶʪʴʩʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 

ʥʘʩʪʫʧʥʽ ʪʨʠ ʛʨʫʧʠ [3]: 

1) ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ; 
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2) ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ; 

3) ʜʦʧʫʩʢʘʶʪʴʩʷ ʷʢ ʚʠʥʷʪʦʢ. 

ɿʘʭʦʜʠ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʾʭ 

ʟʜʽʡʩʥʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʪʨʽʙʥʦ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ [3]: 

1) ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʚʝʜʝ ʜʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʦʪʞʝ, ʽ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ; 

2) ʧʝʨʝʤʠʢʘʥʥʷ ʩʪʘʪʦʨʥʠʭ ʦʙʤʦʪʦʢ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʥʘʧʨʫʛʦʶ ʜʦ 

1000 ɺ ʟ ʪʨʠʢʫʪʥʠʢʘ ʥʘ ʟʽʨʢʫ, ʷʢʱʦ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 40% ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʛʦ; 

3) ʫʩʫʥʝʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ 

ʦʙʤʝʞʫʚʘʯʽʚ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʫ ʚʠʧʘʜʢʫ ʪʨʠʚʘʣʦʩʪʽ ʤʽʞʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʧʦʥʘʜ 10 ʭʚ; 

4) ʟʘʤʽʥʘ ʘʙʦ ʚʽʜʢʣʶʯʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ, ʱʦ ʟʘʚʘʥʪʘʞʝʥʽ ʤʝʥʰ ʥʽʞ ʥʘ 

30 % ʚʽʜ ʾʭ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

5) ʟʘʤʽʥʘ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʩʠʥʭʨʦʥʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʪʽʻʾ ʞ 

ʧʦʪʫʞʥʦʩʪʽ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ ʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ; 

6) ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠ 

ʪʠʨʠʩʪʦʨʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ; 

7) ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʬʘʟ ʚʠʧʨʷʤʣʝʥʥʷ; 

8) ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʯʝʨʛʦʚʦʛʦ ʽ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ; 

12) ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ ʰʪʫʯʥʦʶ 

ʢʦʤʫʪʘʮʽʻʶ ʚʝʥʪʠʣʽʚ (ʪʘʢʽ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ), ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʟ ʦʙʤʝʞʝʥʠʤ ʚʤʽʩʪʦʤ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʚ 

ʩʪʨʫʤʽ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ. 

ɼʦ ʟʘʭʦʜʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ: 

1) ʫʩʪʘʥʦʚʢʘ ʩʪʘʪʠʯʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ; 

2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʚ ʷʢʦʩʪʽ ʢʦʤʧʝʥʩʘʪʦʨʽʚ; 
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3) ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʜʞʝʨʝʣ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

4) ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʢʦʤʧʝʥʩʘʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʘʨʘʣʝʣʴʥʦ. 

ɿʘʩʪʦʩʫʚʘʥʥʶ ʧʨʠʩʪʨʦʾʚ ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʚʠʥʝʥ 

ʧʝʨʝʜʫʚʘʪʠ ʨʝʪʝʣʴʥʠʡ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ 

ʽ ʜʦʩʪʘʪʥʴʦʶ ʩʢʣʘʜʥʽʩʪʶ ʮʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʂʦʤʧʝʥʩʫʶʯʽ ʧʨʠʩʪʨʦʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 

ʨʦʟʛʘʣʫʞʝʥʽʡ ʩʠʩʪʝʤʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʠʜʠ: ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʛʨʫʧʦʚʽ, 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʉʭʝʤʠ ʧʽʜ'ʻʜʥʘʥʥʷ ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ: 

ʘ ï ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʥʘ ʚʠʩʦʢʽʡ ʩʪʦʨʦʥʽ; ʙ ï ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʥʘ 

ʥʠʟʴʢʽʡ ʩʪʦʨʦʥʽ; ʚ ï ʛʨʫʧʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ; ʛ - ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʢʦʤʧʝʥʩʘʮʽʷ [7] 

 

ʇʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʢʦʤʧʝʥʩʘʮʽʾ ʛʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʧʨʠ 

ʚʠʤʠʢʘʥʥʽ ʩʧʦʞʠʚʘʯʘ ʢʦʤʧʝʥʩʫʶʯʠ ʧʨʠʩʪʨʦʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʊʘʢʠʡ ʚʠʜ 

ʢʦʤʧʝʥʩʘʮʽʾ ʥʘʡʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʡʤʘʯʽʚ ʟ 

ʥʝʣʽʥʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɻʨʫʧʦʚʘ ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠʩʪʨʦʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʧʨʦʪʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ 

ʚʠʜʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʘʧʘʨʘʪʫʨʘ (ʢʦʤʫʪʘʮʽʡʥʘ ʽ ʟʘʭʠʩʥʘ), ʘ 
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ʢʦʤʧʝʥʩʫʶʯʽ ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʽʡ ʜʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʪʘʢʠʭ ʛʨʫʧ ʩʧʦʞʠʚʘʯʽʚ ʭʘʨʘʢʪʝʨʥʘ 

ʯʘʩʪʘ ʟʤʽʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʝʥʩʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ. 

ʇʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʥʜʝʥʮʽʾ, ʱʦ 

ʥʘʤʽʪʠʣʘʩʷ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʙʣʦʢʽʚ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʟʥʘʯʝʥʥʷ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ. ʇʨʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʢʦʤʧʝʥʩʘʮʽʾ ʚ 

ʚʝʣʠʢʠʭ ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʤʧʝʥʩʘʮʽʷ ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʥʝʣʽʥʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʧʽʜʩʪʘʥʮʽʡ, ʧʨʠʯʦʤʫ, ʯʠʤ ʙʽʣʴʰʝ ʚʽʜʩʪʘʥʴ, ʪʠʤ ʙʽʣʴʰʽ ʚʪʨʘʪʠ ʚ 

ʤʝʨʝʞʽ. ʅʘʨʘʟʽ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʫʧʦʚʠʭ 

ʢʦʤʧʝʥʩʘʪʦʨʽʚ, ʘ ʜʣʷ ʥʝʣʽʥʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ï 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʚʽʜʧʦʚʽʜʥʝ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʘ, ʽ ʦʩʦʙʣʠʚʦ 

ʚʠʙʽʨ ʤʽʩʮʴ ʧʨʠʻʜʥʘʥʥʷ ʩʭʝʤ ʚʠʤʽʨʶʚʘʥʥʷ. ɹʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʤʽʱʝʥʥ 

ʢʦʤʧʝʥʩʘʪʦʨʘ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚ ʪʦʯʮʽ ʧʽʜʢʣʶʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʷʛʘʻʪʴʩʷ ʦʙʤʝʞʝʥʥʷ 

ʢʦʣʠʚʘʥʥʷ ʥʘʧʨʫʛʠ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʧʨʠ ʟʤʽʥʽ ʫʤʦʚ ʨʦʙʦʪʠ ʧʽʜʢʣʶʯʝʥʠʭ 

ʩʧʦʞʠʚʘʯʽʚ [7]. 

ɽʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ï ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʽ 

ʰʪʫʯʥʦʶ ʢʦʤʫʪʘʮʽʻʶ, ʷʢʠʡ ʛʝʥʝʨʫʻ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʢʦʤʧʝʥʩʫʶʯʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ 
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ʈʝʛʫʣʶʶʯʠ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʚ ʥʝʦʙʭʽʜʥʠʭ ʤʝʞʘʭ 

ʟʥʘʯʝʥʥʷ UABʻʤʥ ʽ ʮʠʤ ʜʦʤʦʛʪʠʩʷ ʢʦʤʫʪʘʮʽʾ ʩʪʨʫʤʫ ʧʨʠ ʤʝʥʰʦʤʫ ʟʥʘʯʝʥʥʽ 

ʥʘʧʨʫʛʠ ʬʘʟʠ UB. ʉʪʨʫʤ ʬʘʟʠ ʙʫʜʝ ʚʠʧʝʨʝʜʞʘʪʠ ʥʘʧʨʫʛʫ, ʽ ʧʝʨʝʪʚʦʨʶʚʘʯ ʙʫʜʝ 

ʛʝʥʝʨʫʚʘʪʠ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚ ʤʝʨʝʞʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʚʠʱʠʭ 

ʛʘʨʤʦʥʽʢ ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʤʝʥʪʠ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʻ: 

- ʨʘʮʽʦʥʘʣʴʥʘ ʧʦʙʫʜʦʚʘ ʩʭʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʭʝʤ ʚʠʧʨʷʤʣʝʥʥʷ, ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʢʦʥʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʦʥʘʥʩʥʠʭ ʬʽʣʴʪʨʽʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʬʘʟ ʚʠʧʨʷʤʣʝʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʽʚ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ, ʧʨʦʪʝ ʘʥʦʜʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʜʣʷ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʬʘʟ 

ʚʠʧʨʷʤʣʝʥʥʷ ʚʠʭʦʜʷʪʴ ʩʢʣʘʜʥʠʤʠ, ʜʦʨʦʛʠʤʠ ʽ ʥʝʥʘʜʽʡʥʠʤʠ. ʊʦʤʫ ʜʣʷ 

ʧʦʪʫʞʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʽʣʴʰʝ ʥʽʞ 12-ʬʘʟʥʠʡ 

ʨʝʞʠʤ ʚʠʧʨʷʤʣʝʥʥʷ. 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʩʭʝʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʬʽʣʴʪʨʘ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ. 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʚʚʽʤʢʥʝʥʥʷ ʬʽʣʴʪʨʽʚ 5, 7, 11 ʽ 13-ʡ ʛʘʨʤʦʥʽʢ [3] 

 

ɺʠʩʥʦʚʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʷʚʣʷʻʪʴʩʷ ʢʦʤʧʝʥʩʘʮʽʷ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚ ʤʽʩʮʷʭ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʥʘ ʧʨʦʤʽʞʥʠʭ ʧʽʜʩʪʘʥʮʽʷʭ ʜʦʚʛʠʭ ʣʽʥʽʡ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘʧʨʫʛʠ ʫ ʩʧʦʞʠʚʘʯʽʚ, ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʚ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʽ ʤʝʨʝʞʘʭ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 
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ʩʧʦʩʦʙʽʚ ʟʤʝʥʰʝʥʥʷ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʚ ʤʝʨʝʞʘʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʦʚʠʭ ʬʽʣʴʪʨʽʚ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ. 
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ɺʃʀʗʅʀɽ ʉʊʈʋʂʊʋʈʓ ʉʊɸʃʀ ʅɸ ʊɺɽʈɼʆʉʊʔ ʀ ʆʎɽʅʂɸ 

ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʀʍ ʉɺʆʁʉʊɺ ɿɸ ɺɽʃʀʏʀʅʆʁ 

ʂʆʕʈʎʀʊʀɺʅʆʁ ʉʀʃʓ ɺ ʋʉʃʆɺʀʗʍ ʉɺʉ 

 

ʉʝʨʝʜʘ ɹʦʨʠʩ ʇʝʪʨʦʚʠʯ, 

ʜ. ʪ. ʥ., ʧʨʦʬ. 

ɺʦʣʦʭ ɺʠʪʘʣʠʡ ʀʚʘʥʦʚʠʯ 

ʘʩʧʠʨʘʥʪ  

(ɻɺʅɿ) çɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʤ. ʂʘʤ'ʷʥʩʴʢʝ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ./Introductions . ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʪʚʝʨʜʦʩʪʠ ʠ 

ʚʝʣʠʯʠʥʫ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʦʢʘʟʳʚʘʝʪ ʬʦʨʤʠʨʫʝʤʘʷ ʩʪʨʫʢʪʫʨʘ, ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʞʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘʚʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʡ 

ʤʝʪʦʜ ʠ ʜʦʩʪʫʧʥʳʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʤʘʛʥʠʪʥʳʡ 

ʢʦʵʨʮʠʪʠʤʝʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʝʪʩʷ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʧʨʠ 

ʢʦʥʪʨʦʣʝ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʚʰʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ./Aim. ʆʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʪʘʣʠ3 ʧʩ ʟʘ ʪʚʝʨʜʦʩʪʴʶ 

ʠ ʚʝʣʠʯʥʦʡ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʉɺʉ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ./Materials and methods. ʂʦʥʪʨʦʣʴ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʠʤʝʥʥʦ ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʚʰʝʡ 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʣʠʚʘ ʩʪʘʣʠ ʠʟ ʢʦʥʚʝʨʪʝʨʘ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʢʦʚʰʠ ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʣʠʚʢʝ ʩʪʘʣʠ ʥʘ ʤʘʰʠʥʝ ʥʝʧʨʝʨʳʚʥʦʡ 

ʨʘʟʣʠʚʢʝ ʩʪʘʣʠ, ʄʅʃɿ 

ʂʦʥʪʨʦʣʴ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʢʦʚʰʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ 

ʢʦʚʰʘ ʩ ʰʘʛʦʤ 350 õ 450 ʤʤ. 
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ʉʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ ʨʘʙʦʪʳ ʢʦʚʰʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʩʦʩʪʘʚʣʷʝʪ 150õ200Á ʉ. ʀʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʤʳʚ ʬʫʪʝʨʦʚʢʠ ʢʦʚʰʘ ʧʨʠ ʵʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʫʭʘ ʜʦʩʪʠʛʘʝʪ 800õ900Á ʉ. ɺʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 

ʩʪʘʣʴ ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʝʜʝʣʘ ʭʣʘʜʥʦʣʦʤʢʦʩʪʠ, ʚʳʟʳʚʘʷ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʪʝʧʣʦʚʫʶ ʭʨʫʧʢʦʩʪʴ 

ʤʝʪʘʣʣʘ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʩʪʘʣʠ 3ʧʩ ʚ ʫʩʣʦʚʠʷ 

ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʦʠʟʚʝʜʝʥ ʥʘʛʨʝʚ 

ʦʙʨʘʟʮʘ ʜʦ 900Áʉ ʠ ʦʭʣʘʞʜʝʥʠʝ ʥʘ ʚʦʟʜʫʭʝ, ʘ ʪʘʢʞʝ ʦʪʞʠʛ ʦʙʨʘʟʮʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 700Áʉ ʚ ʪʝʯʝʥʠʠ 1,5 ʯʘʩʘ; ʠ 3 ʯʘʩʘ ʦʭʣʘʞʜʝʥʠʝ ʩ ʧʝʯʴʶ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʧʦʣʥʝʥʘ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟ ʦʙʨʘʟʮʦʚ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 3 ʧʩ 

 

          

ʘ) ʦʙʨʘʟʝʮ ʩʚʠʜʝʪʝʣʴ, ʭ 100                   ʙ) ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʥʘʛʨʝʚ  

900Áʉ ʠ ʦʭʣʘʞʜʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ 

ʈʠʩ.1. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ 3 ʧʩ ʦʙʨʘʟʮʘ ʩʚʠʜʝʪʝʣʷ (ʘ) ʠ ʧʨʠ ʥʘʛʨʝʚʝ 

900Áʉ ʠ ʦʭʣʘʞʜʝʥʠʶ ʥʘ ʚʦʟʜʫʭʝ (ʙ) 
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ʘ) ʦʪʞʠʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 700Áʉ ʚ                 ʙ) ʜʣʠʪʝʣʴʥʳʡ ʦʪʞʠʛ ʧʨʠ  

ʪʝʯʝʥʠʠ ʚʳʜʝʨʞʢʝ 1,5 ʯʘʩʘ ʠ                     ʪʝʤʧʝʨʘʪʫʨʝ 700Áʉ ʚ ʪʝʯʝʥʠʠ  

ʦʭʣʘʞʜʝʥʠʝ ʩ ʧʝʯʴʶ                           3,0 ʯʘʩʘ ʠ ʦʭʣʘʞʜʝʥʠʶ ʩ ʧʝʯʴʶ 

ʈʠʩ.2. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ 3 ʧʩ ʧʦʩʣʝ ʦʪʞʠʛʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 700Áʉ ʚ 

ʪʝʯʝʥʠʠ 1,5 ʯʘʩʘ ʠ ʦʭʣʘʞʜʝʥʠʶ ʩ ʧʝʯʴʶ (ʘ) ʠ ʜʣʠʪʝʣʴʥʳʡ ʦʪʞʠʛ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 700Áʉ ʚ ʪʝʯʝʥʠʠ 3,0 ʯʘʩʘ ʪʘʢʞʝ ʦʭʣʘʞʜʝʥʠʝ ʩ ʧʝʯʴʶ (ʙ) 

 

ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʨʠʩ.1,2 ʥʘ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʦ 

ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʟʝʨʥʘ ʠ ʬʝʨʨʠʪʦ- ʧʝʨʣʠʪʥʦʡ ʤʘʪʨʠʮʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʥʷʝʪ ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʚʝʣʠʯʠʥʳ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʚʳʜʝʨʞʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨ ʟʝʨʥʘ. ɺ ʦʙʨʘʟʮʝ ʩʚʠʜʝʪʝʣʝ ʨʘʟʤʝʨ ʟʝʨʥʘ 

ʩʦʩʪʘʚʣʷʝʪ D ʫʩʣ.ʩʨʝʜ 0,015 ʤʤ ʊʘʢ ʧʨʠ ʥʘʛʨʝʚʝ ʦʙʨʘʟʮʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 900 Áʉ 

ʨʘʟʤʝʨ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ D ʫʩʣ.ʩʨʝʜ 0,025 ʤʤ. ʇʨʠ ʦʪʞʠʛʝ 1,5 ʯʘʩʘ ʧʨʦʠʟʦʰʣʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʘ ʠ ʩʦʩʪʘʚʣʷʝʪ D ʫʩʣ.ʩʨʝʜ 0,018 ʤʤ., ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʦʪʞʠʛʝ 3,0 ʯʘʩʘ D ʫʩʣ.ʩʨʝʜ 0,030 ʤʤ., ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʘʢʠʭ ʢʘʢ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ  Gʪ, ʧʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ Gʚ ʠ ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥʳ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩ. ʉʥʠʞʝʥʠʝ 

ʬʠʟʠʢʦ - ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʣʠ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʘʛʥʠʪʥʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ, ʘ ʠʤʝʥʥʦ ʚʝʣʠʯʠʥʦʡ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩ. 

ɺʳʚʦʜʳ./Conclusions. ɺ ʫʩʣʦʚʠʷʭ ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʚ ʫʯʘʩʪʢʘʭ ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 
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ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʜʦ 800-900Áʉ ʧʨʠ ʧʨʦʠʩʭʦʜʷʪ ʩʪʨʫʢʪʫʨʥʳʝ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʅɺ ʠ ʚʝʣʠʯʠʥʳ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ ʅʩ ʥʘ 85% ʠ 56% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʘ ʟʝʨʥʘ ʚ ʜʚʘ ʨʘʟʘ ʩ D ʫʩʣ.ʩʨʝʜ 0,015 ʜʦ D ʫʩʣ.ʩʨʝʜ 0,030ʤʤ. ʂʦʥʪʨʦʣʴ 

ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʢʦʚʰʝʡ ʚʦʟʤʦʞʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ʤʘʛʥʠʪʥʦʛʦ 

ʢʦʵʨʮʠʪʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʊʀ ɽɾɽʂʊʆʈɸ ɿ 

ʂʆʅɯʏʅʆʖ ʇʈʀʁʄɸʃʔʅʆʖ ʂɸʄɽʈʆʖ 

 

ʉʣʶʩʝʥʢʦ ɸʥʜʨʽʡ ʄʠʭʘʡʣʦʚʠʯ, 

ʘʩʧʽʨʘʥʪ 

ʈʠʙʘʢ ɺʘʩʠʣʴ ɺʘʩʠʣʴʦʚʠʯ, 

ʊʦʚʩʪʦʣʫʞʩʴʢʠʡ ɼʤʠʪʨʦ ʉʝʨʛʽʡʦʚʠʯ, 

ʩʪʫʜʝʥʪʠ 

ʇʦʥʦʤʘʨʝʥʢʦ ɺʽʪʘʣʽʡ ɺʘʩʠʣʴʦʚʠʯ 

ʢ. ʪ. ʥ., ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʪʨʫʤʠʥʥʽ ʘʧʘʨʘʪʠ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʨʝʞʠʤʽ ʪʘʢ ʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʄʘʶʯʠ ʥʝʟʘʧʝʨʝʯʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ 

ʚʠʢʦʥʫʻ ʘʥʘʣʦʛʽʯʥʽ ʟʘʜʘʯʽ, ʝʞʝʢʪʦʨ ʤʘʻ ʽ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ï ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ). 

ɿʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʫ, ʨʦʣʴ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʾʭ 

ʚʟʘʻʤʥʝ ʧʦʣʦʞʝʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʘ ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʤʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʽ ʷʢ ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ 

ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʝʯʽʡ ʧʦʪʦʢʽʚ ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʂʂɼ. ʆʜʥʘʢ ʨʝʟʫʣʴʪʘʪʠ ʻ ʜʦʩʠʪʴ ʩʧʽʨʥʠʤʠ. ɺ 

ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʮʝ ʜʘʻ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ, ʘ ʚ ʽʥʰʠʭ ʥʘʚʧʘʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʘʧʘʨʘʪʫ. ʊʦʤʫ, ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ, 

ʨʦʟʤʽʨʽʚ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʦʷʩʥʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʧʨʦʜʦʚʞʫʶʪʴʩʷ. 



393 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʝʞʝʢʪʦʨʘ ʻ ʡʦʛʦ ʧʨʠʡʤʘʣʴʥʘ ʢʘʤʝʨʘ. ʊʫʪ 

ʧʦʯʠʥʘʶʪʴʩʷ ʚʘʞʣʠʚʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ, ʙʝʨʝ 

ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʜʚʦʬʘʟʥʦʛʦ ʧʦʪʦʢʫ. ʇʨʠ ʧʝʚʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʫ ʚ ʧʦʯʘʪʢʦʚʽʡ ʯʘʩʪʠʥʽ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ 

ʟʥʘʯʥʽ ʟʚʦʨʦʪʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʽ ʧʦʪʦʢʠ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʥʠʟʴʢʦʛʦ ʂʂɼ 

ʜʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʘʥʠʡ ʬʘʢʪ ʚʽʜʦʤʠʡ ʽ ʙʫʚ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʥʘʰʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʦʜʥʘʢ ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʡʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝ 

ʙʫʣʦ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʝʞʠʤʫ ʪʝʯʽʾ ʚ ʧʨʠʡʤʘʣʴʥʽʡ ʢʘʤʝʨʽ ʝʞʝʢʪʦʨʘ ʪʘ 

ʧʨʦʚʝʜʝʥʠʭ ʦʮʽʥʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ 

ʝʞʝʢʪʦʨʘ, ʧʨʠʡʤʘʣʴʥʘ ʢʘʤʝʨʘ ʷʢʦʛʦ ʤʘʻ ʢʦʥʽʯʥʫ ʧʝʨʝʭʽʜʥʫ ʜʽʣʷʥʢʫ ʟ ʢʫʪʦʤ 

ʨʦʟʰʠʨʝʥʥʷ ʥʘ 3é8Á ʤʝʥʰʝ ʢʫʪʘ ʬʘʢʝʣʫ ʨʦʟʧʠʣʝʥʥʷ ʨʽʜʠʥʠ ʟ ʨʦʙʦʯʦʛʦ ʩʦʧʣʘ ʚ 

ʙʽʢ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʜʥʽʻʶ ʟ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʪʘ ʤʽʩʮʷ ʧʽʜʚʦʜʫ 

ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ 

(ʂʝʞ ï ʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʘʢʪʠʚʥʦʛʦ). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʘ 

ʚʠʛʦʪʦʚʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʚʦʜʘ ï ʧʦʚʽʪʨʷ. ʂʦʥʩʪʨʫʢʮʽʶ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 1. ʈʦʙʦʯʝ ʩʦʧʣʦ ʤʘʣʦ ʜʽʘʤʝʪʨ 4 ʤʤ, ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ ï 19 ʤʤ, ʘ ʾʾ 

ʜʦʚʞʠʥʘ 152 ʤʤ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʦʧʣʘ ʜʦ ʧʦʯʘʪʢʫ ʢʦʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʩʪʘʥʦʚʠʣʘ 4 ʤʤ. ʗʢ ʨʦʙʦʯʝ ʩʦʧʣʦ ʚʠʢʦʨʠʩʪʘʥʘ 

ʬʦʨʩʫʥʢʘ ʟ ʥʘʭʠʣʝʥʠʤʠ ʧʽʜʚʽʜʥʠʤʠ ʢʘʥʘʣʘʤʠ ʪʘ ʧʣʫʥʞʝʨʦʤ ʚʩʝʨʝʜʠʥʽ, ʱʦ 

ʜʘʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʭʘʨʘʢʪʝʨ ʬʘʢʝʣʫ ʨʦʟʧʠʣʝʥʥʷ ʚʽʜ ʚʽʜʮʝʥʪʨʦʚʦʛʦ, 

ʚʽʜʮʝʥʪʨʦʚʦ-ʩʪʨʫʤʠʥʥʦʛʦ ʜʦ ʩʪʨʫʤʠʥʥʦʛʦ. 

ʆʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʚ ʧʨʦʛʨʘʤʘʭ Microsoft 

Excel ʪʘ Origin Pro. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʩʪʨʫʤʠʥʥʽ ʘʧʘʨʘʪʠ, ʷʢʽ 

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.1. 
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ʘ)       ʙ ) 

 

ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʾ ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ: 

ʘ ï ʧʽʜʚʽʜ ʛʘʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʚʘ ʧʘʪʨʫʙʢʠ ʚ ʢʦʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʠʡʤʘʣʴʥʦʾ 

ʢʘʤʝʨʠ; ʙ ï ʧʽʜʚʽʜ ʛʘʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʚʘ ʧʘʪʨʫʙʢʠ ʪʘ ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ. 

1 ï ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ; 2 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʧʽʜʚʦʜʫ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

3 ï ʨʦʙʦʯʝ ʩʦʧʣʦ; 4 ï ʧʨʠʡʤʘʣʴʥʘ ʢʘʤʝʨʘ; 5 ï ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ 

 

ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʥʘ ʨʠʩ. 1,ʘ ʚʠʙʨʘʥʘ ʟ ʤʽʨʢʫʚʘʥʥʷ, ʱʦ 

ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ ʤʽʞ ʬʘʢʝʣʦʤ ʨʦʟʧʠʣʝʥʦʾ ʨʽʜʠʥʠ ʪʘ ʢʦʥʽʯʥʦʶ ʩʪʽʥʢʦʶ 

ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʧʦʚʠʥʝʥ ʟʤʝʥʰʫʚʘʪʠʩʴ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʚʠʩʦʢʦʛʦ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ ʚʭʦʜʽ, ʘ ʧʽʜʚʽʜ ʛʘʟʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʦʚʠʥʝʥ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʫ. 

ʅʘ ʨʠʩ. 1,ʙ. ʟʦʙʨʘʞʝʥʦ ʝʞʝʢʪʦʨ ʟ ʽʥʰʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʧʘʩʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ. ɼʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʚʽʪʨʷ ʚ 

ʟʦʥʫ ʝʞʝʢʮʽʾ ʧʝʨʝʜʙʘʯʝʥʦ ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ 5 ʫ ʚʠʛʣʷʜʽ ʜʠʩʢʫ ʟ ʦʪʚʦʨʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʝʞʝʢʪʦʨʽʚ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ 

ʧʽʜʚʝʜʝʥʥʷ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʝʞʝʢʮʽʾ ʂʝʞ ʚʽʜ ʪʠʩʢʫ ʈ ʧʦʜʘʯʽ ʘʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.2. 
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ʈʠʩ.2. ɿʘʣʝʞʥʽʩʪʴ ʂʝʞ ʚʽʜ ʈ ʜʣʷ ʝʞʝʢʪʦʨʘ ʟ ʨʽʟʥʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʧʘʩʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜʚʽʜʥʠʭ ʢʘʥʘʣʽʚ 

ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʛʨʘʻ ʚʘʛʦʤʫ ʨʦʣʴ ʚ ʨʦʙʦʪʽ ʝʞʝʢʪʦʨʘ. ʗʢʱʦ ʧʽʜʚʽʜ 

ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʚʘ ʧʽʜʚʽʜʥʽ 

ʧʘʪʨʫʙʢʠ ʪʘ ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ (ʨʠʩ. 1,ʙ), ʪʦ ʂʝʞ ʪʘʢʦʛʦ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʘʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʱʠʡ ʥʘ 15é35% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʝʞʝʢʪʦʨʦʤ, ʚ ʷʢʦʤʫ ʧʽʜʚʽʜ ʛʘʟʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʽʜʚʽʜʥʽ ʧʘʪʨʫʙʢʠ ʚ ʢʦʥʽʯʥʽʡ 

ʯʘʩʪʠʥʽ. 

ʇʦʷʩʥʠʪʠ ʮʝ ʤʦʞʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʨʠ ʨʦʟʧʠʣʝʥʥʽ ʨʽʜʠʥʠ ʟ ʩʦʧʣʘ, 

ʥʘʡʙʽʣʴʰʝ ʨʦʟʨʽʜʞʝʥʥʷ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʽʚ ʜʦʩʷʛʘʶʪʴʩʷ ʚ 

ʚʭʽʜʥʦʤʫ ʧʝʨʝʨʽʟʽ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ. ʅʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʦʧʣʘ ʬʦʨʩʫʥʢʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʧʽʜ ʜʽʻʶ ʧʦʧʝʨʝʯʥʠʭ ʧʫʣʴʩʘʮʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʨʘʧʝʣʴ ʨʽʜʠʥʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʭʦʧʣʝʥʥʷ ʧʦʪʦʢʫ ʛʘʟʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʟʦʥʠ 

ʟʤʽʰʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʧʽʜʚʽʜ ʛʘʟʫ ʚ ʝʞʝʢʪʦʨʽ (ʨʠʩ.1,ʘ) ʚʠʢʦʥʘʥʠʡ ʧʽʜʚʽʜʥʠʤʠ 

ʧʘʪʨʫʙʢʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʫ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʪʦ ʧʦʚʽʪʨʷ ʝʞʝʢʪʫʻʪʴʩʷ ʟ 

ʥʠʭ ʪʽʣʴʢʠ ʪʽʻʶ ʯʘʩʪʠʥʦʶ ʩʪʨʫʤʝʥʷ ʨʽʜʠʥʠ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʽʣʴ ʥʠʭ. 
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ʗʢʱʦ ʧʽʜʚʽʜ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʝʨʝʟ ʜʚʘ ʧʽʜʚʽʜʥʽ ʧʘʪʨʫʙʢʠ ʪʘ ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ (ʨʠʩ. 1,ʙ), ʪʦ ʧʨʠ ʮʴʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʛʘʟʫ ʧʦ ʚʩʴʦʤʫ ʢʽʣʴʮʝʚʦʤʫ ʟʘʟʦʨʽ ʤʽʞ 

ʬʘʢʝʣʦʤ ʨʽʜʠʥʠ ʪʘ ʩʪʽʥʢʦʶ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ. ʆʩʢʽʣʴʢʠ ʨʽʜʠʥʘ ʥʘ ʚʠʭʦʜʽ ʟ 

ʩʦʧʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ ʧʫʣʴʩʘʮʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʨʘʧʝʣʴ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʝʞʝʢʪʫʚʘʥʥʷ ʛʘʟʦʚʦʾ ʬʘʟʠ ʪʘ ʫʪʚʦʨʝʥʥʷ ʜʚʦʬʘʟʥʦʛʦ ʧʦʪʦʢʫ. 

ɺʠʩʥʦʚʢʠ. 

1. ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʠʟʴʢʠʡ ʦʧʽʨ 

ʚʭʦʜʫ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʚʩʴʦʤʫ ʢʽʣʴʮʝʚʦʤʫ 

ʟʘʟʦʨʽ ʤʽʞ ʾʾ ʩʪʽʥʢʦʶ ʪʘ ʬʘʢʝʣʦʤ ʨʦʟʧʠʣʝʥʦʾ ʨʽʜʠʥʠ. 

2. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʂʝʞ ʧʨʠʡʤʘʣʴʥʘ ʢʘʤʝʨʘ ʧʦʚʠʥʥʘ 

ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʦʙôʻʤ, ʘ ʧʽʜʚʽʜ ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʯʝʨʝʟ ʱʦʥʘʡʤʝʥʰʝ 

ʥʽʞ ʜʚʘ ʧʽʜʚʽʜʥʽ ʧʘʪʨʫʙʢʠ ʪʘ ʛʘʟʦ-ʨʦʟʧʦʜʽʣʴʥʠʢ. ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʞʝʢʮʽʾ ʥʘ 15é35%. 
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ʇɯɼɺʀʑɽʅʅʗ ʍɸʈʏʆɺʆɰ ʑɯʃʔʅʆʉʊɯ ʂʈʋʉʊɯʃʔʗʅɯɺ 

 

ʊʝʣʝʞʝʥʢʦ ʃʶʙʦʚ ʄʠʢʦʣʘʾʚʥʘ, 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ 

ʅʘʧʘʜʦʚʩʴʢʘ ʄʘʨʠʥʘ ʉʝʨʛʽʾʚʥʘ, 

ʘʩʧʽʨʘʥʪ 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ  

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʻ ʟʥʘʯʥʘ 

ʢʘʣʦʨʽʡʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʯʝʨʝʟ ʾʭʥʻ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʥʘ ʚʫʛʣʝʚʦʜʥʫ ʪʘ 

ʞʠʨʦʚʫ ʩʢʣʘʜʦʚʫ. ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʽʮʠʪʫ ʤʽʢʨʦʥʫʪʨʽʻʥʪʽʚ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʽ ʜʦ ʧʨʦʙʣʝʤ ʽʟ ʦʙʤʽʥʦʤ ʨʝʯʦʚʠʥ ʪʘ ʧʦʛʽʨʰʝʥʥʷʤ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ. 

ʊʨʝʥʜʦʤ XXI  ʩʪʦʣʽʪʪʷ ʻ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʪʠ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʉʧʦʞʠʚʘʯʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʦʙʽʟʥʘʥʠʤʠ 

ʪʘ ʨʝʪʝʣʴʥʽʰʝ ʚʠʚʯʘʶʪʴ ʩʢʣʘʜ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʜ ʧʦʢʫʧʢʦʶ. ɿʘʚʜʘʥʥʷʤ 

ʚʠʨʦʙʥʠʢʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʪʘ ʙʽʣʴʰ ʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʝʷʢʽ ʜʝʩʝʨʪʥʽ ʩʪʨʘʚʠ ʚʠʨʦʙʣʷʶʪʴ ʟ ʚʢʣʶʯʝʥʥʷʤ ʙʦʨʦʰʥʷʥʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ. ʆʩʦʙʣʠʚʦʶ ʧʨʠʚʘʙʣʠʚʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʝʩʝʨʪʠ ʟ 

ʢʨʫʩʪʽʣʴʷʥʘʤʠ.  ʂʨʫʩʪʽʣʴʷʥʠ (ʚʽʜ ʬʨʘʥʮ. ʍʨʫʩʪʢʠʡ). ï ʮʝ ʦʢʨʝʤʽ ʧʨʦʜʫʢʪʠ ʘʙʦ 

ʩʢʣʘʜʦʚʘ ʩʪʨʘʚʠ, ʷʢʽ ʤʘʶʪʴ ʭʨʫʩʪʢʫ ʪʝʢʩʪʫʨʫ (ʚʘʬʣʽ, ʟʣʘʢʦʚʽ ʭʣʽʙʮʽ) ʘʙʦ 

ʧʦʚʝʨʭʥʶ (ʩʢʦʨʠʥʢʘ ʭʣʽʙʘ ʯʠ ʢʘʨʪʦʧʣʷʥʽ ʢʫʣʴʢʠ ʽʟ ʩʤʘʞʝʥʦʶ ʢʦʨʦʯʢʦʶ). 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʽʚ) ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʭʘʨʯʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʽʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʘ ʟʙʘʛʘʯʝʥʥʷ ʤʽʢʨʦʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ʟʘ 

ʨʘʭʫʥʦʢ ʮʽʥʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʦʢʨʘʱʠʪʴ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʪʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʄʝʪʘ ʨʘʙʦʪʠ. ʈʦʟʨʦʙʢʘ ʨʝʮʝʧʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʢʨʫʩʪʽʣʴʷʥʫ ʟʙʘʛʘʯʝʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʠʤʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʄʘʪʝʨʠʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʚʠʟʥʘʯʝʥʠʭ ʝʪʘʧʽʚ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ 
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ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʩʝʨʪʽʚ ʟ ʢʨʫʩʪʽʣʴʷʥʦʤ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʭʘʨʯʦʚʦʾ 

ʮʽʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʞʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʫ. ʊʦʤʫ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʫʩʪʽʣʴʷʥʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʠʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʽ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʨʝʮʝʧʪʫʨʠ ʚʘʬʝʣʴʥʦʛʦ ʪʽʩʪʘ ʙʘʛʘʪʽ 

ʥʘ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʥʽ ʚʫʛʣʝʚʦʜʠ ʪʘ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʞʠʨʦʚʦʾ ʩʢʣʘʜʦʚʦʾ. 

ɾʠʨʠ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʦʢʠʩʣʶʚʘʣʴʥʽʡ ʜʝʩʪʨʫʢʮʽʾ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʠʩʥʝʤ, ʷʢʘ ʻ 

ʧʨʠʯʠʥʦʶ ʧʩʫʚʘʥʥʷ ʞʠʨʦʚʤʽʩʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʟʤʽʥʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʥʠʢʥʝʥʥʷ ʥʝʧʨʠʻʤʥʦʛʦ ʩʤʘʢʫ ʽ 

ʘʨʦʤʘʪʫ, ʥʘʢʦʧʠʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʧʨʦʜʫʢʪʽʚ ʦʢʠʩʣʝʥʥʷ. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

ʪʨʘʜʠʮʽʡʥʦʾ ʨʝʮʝʧʪʫʨʠ ʚʘʬʝʣʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʧʦʨʷʜ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ, ʚʚʦʜʠʪʠ ʪʦʥʢʦ ʧʦʜʨʽʙʥʝʥʝ ʥʘʩʽʥʥʷ, ʟʘʤʽʩʪʴ ʤʘʨʛʘʨʠʥʫ ï 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʪʘ 

ʘʥʘʣʽʟʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʫ ʷʢʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʫ), ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʜʘʪʢʦʚʦ ʟʙʘʛʘʪʠʪʠ ʧʨʦʜʫʢʪ 

ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʤʽʥʝʨʘʣʘʤʠ. ʊʘʢʽ ʧʨʦʜʫʢʪʠ, ʷʢ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʢʫʥʞʫʪʫ ʽ 

ʣʴʦʥʫ, ʥʘʚʽʜʤʽʥʫ ʚʽʜ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ, ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʙʽʣʢʦʚʦʾ 

ʩʢʣʘʜʦʚʦʾ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʍʘʨʯʦʚʘ ʱʽʣʴʥʽʩʪʴ ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʠʱʘ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʧʰʝʥʠʯʥʠʤ ʙʦʨʦʰʥʦʤ ʫ 3 ʨʘʟʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʤʦʞʝ ʪʘʢʦʞ ʧʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ 

ʚʠʨʦʙʽʚ ʽʟ ʚʘʬʝʣʴʥʦʛʦ ʪʽʩʪʘ.  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʫ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ 

ʧʨʦʜʫʢʪʠ ʫ ʧʝʚʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ: ʷʡʮʷ ʢʫʨʷʯʽ, ʢʦʨʦʚôʷʯʝ ʤʦʣʦʢʦ, ʧʰʝʥʠʯʥʝ 

ʙʦʨʦʰʥʦ, ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ, ʥʘʩʽʥʥʷ ʣʴʦʥʫ, ʘʙʦ ʩʦʥʷʰʥʠʢʘ ʯʠ ʢʫʥʞʫʪʫ 

(ʪʘʙʣʠʮʷ 1). 
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ʊʘʙʣʠʮʘ 1 

ʈʝʮʝʧʪʫʨʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʫ), ʤʘʩ. % 

 

ɯʥʛʨʝʜʽʻʥʪʠ 
ɿ ʥʘʩʽʥʥʷʤ 

ʢʫʥʞʫʪʫ 
ɿ ʥʘʩʽʥʥʷʤ ʣʴʦʥʫ 

ɯʟ 

ʩʦʥʷʰʥʠʢʦʚʠʤ 

ʥʘʩʽʥʥʷʤ 

ʂʫʨʷʯʝ ʷʡʮʝ  16,2 16,2 16,2 

ʄʦʣʦʢʦ 24,2 24,2 24,2 

ʇʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ 40,3 39 41,6 

ɺʝʨʰʢʦʚʝ ʤʘʩʣʦ 8 8 8 

ʅʘʩʽʥʥʷ ʢʫʥʞʫʪʫ 11,3 - - 

ʅʘʩʽʥʥʷ ʣʴʦʥʫ - 12,6 - 

ʉʦʥʷʰʥʠʢʦʚʝ 

ʥʘʩʽʥʥʷ 

- 
- 

10 

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʘʜʠʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʘʬʝʣʴʥʦʛʦ ʪʽʩʪʘ, ʘ ʩʘʤʝ: ʷʡʮʷ ʟʙʠʚʘʣʠ ʤʽʢʩʝʨʦʤ, ʜʦʜʘʚʘʣʠ ʤʦʣʦʢʦ ʢʦʨʦʚôʷʯʝ, 

ʙʦʨʦʰʥʦ ʧʰʝʥʠʯʥʝ, ʥʘʩʽʥʥʷ ʪʘ ʚʝʨʰʢʦʚʝ ʤʘʩʣʦ. ɻʦʪʦʚʫ ʩʫʤʽʰ ʚʠʧʽʢʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 200ᴈ  ʧʨʦʪʷʛʦʤ 2..3 ʭʚ. 

ɹʫʣʠ ʚʠʟʥʘʯʝʥʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʨʝʮʝʧʪʫʨʘ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʫ) 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʊʋ 4033:2018 ɺʘʬʣʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʘ 2 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʫ) 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ɼʉʊʋ 

4033:2018 

ɺʘʬʣʽ. 

ɺʦʣʦʛʽʩʪʴ, % 3,8 1,0é4,5 

ʄʝʟʦʬʽʣʴʥʽ ʘʝʨʦʙʥʽ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ï ʘʥʘʝʨʦʙʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʂʋʆ ʚ 1 ʛ 
1ʭ10

3 5ʭ10
3 

ɼʨʽʞʜʞʽ ʽ ʮʚʽʣʝʚʽ ʛʨʠʙʠ, ʂʋʆ ʚ 1 ʛ - - 

 

ʉʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʘʬʝʣʴʥʠʭ ʚʠʨʦʙʽʚ ʧʝʨʰ ʟʘ ʚʩʝ  ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ 

ʩʧʝʮʠʬʽʯʥʠʤ ʭʨʫʩʪʦʤ. ɺʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʷʢ ʥʘʩʽʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʨʠʜʘʪʠ ʚʘʬʣʷʤ ʙʽʣʴʰ ʭʨʫʩʪʢʫ ʢʦʥʩʠʩʪʝʥʮʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʘʥʘʣʦʛʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʽ ʟʫʤʦʚʣʶʻ ʾʭʥʶ ʥʘʟʚʫ ʢʨʫʩʪʽʣʴʷʥ. ɿʛʽʜʥʦ 
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ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʾ ʦʮʽʥʢʠ (ʨʠʩ. 1) ʧʨʦʜʫʢʪʫ, ʷʢʫ ʧʨʦʚʦʜʠʣʘ ʜʝʛʫʩʪʘʮʽʡʥʘ ʢʦʤʽʩʽʷ 

ʽʟ ʟʘʣʫʯʝʥʥʷʤ 10 ʯʣʝʥʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʚʝʜʝʥʠʭ ʚʠʜʽʚ 

ʥʘʩʽʥʥʷ ʟʘʛʘʣʴʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʻ ʚʠʱʦʶ. ʇʨʦʜʫʢʪʠ ʚʠʨʦʙʣʝʥʽ ʟʘ 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʝʮʝʧʪʫʨʘʤʠ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʥʘʩʽʥʥʷ ʤʘʶʪʴ ʟʥʘʯʥʦ ʚʠʱʫ ʭʘʨʯʦʚʫ 

ʱʽʣʴʥʽʩʪʴ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʭʨʫʩʢʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

 

 

ʈʠʩ. 1. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʽʥʢʘ ʟʨʘʟʢʽʚ ʢʨʫʩʪʽʣʴʷʥʫ ʽʟ ʨʽʟʥʠʤ ʚʠʜʦʤ ʥʘʩʽʥʥʷ 

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʮʝʧʪʫʨʥʽ ʢʦʤʧʦʟʠʮʽʾ ʢʨʫʩʪʽʣʴʷʥʫ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʽʭ ʭʘʨʯʦʚʫ ʱʽʣʴʥʽʩʪʴ. ʋʚʝʜʝʥʥʷ ʫ ʨʝʮʝʧʪʫʨʫ ʥʘʩʽʥʥʷ 

ʢʫʥʞʫʪʫ, ʣʴʦʥʫ ʪʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʜʦʟʚʦʣʠʣʦ ʟʙʘʛʘʪʠʪʠ ʧʨʦʜʫʢʪ ʥʘ ʚʤʽʩʪ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʯʦʚʠʥʠ. ʂʨʫʩʪʝʣʴʷʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ 

ʨʘʟʨʦʙʣʝʥʠʤʠ ʢʦʤʧʦʟʠʮʽʷʤʠ ʚʽʜʧʦʚʽʜʘʪʴ ʚʠʤʦʛʘʤ ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʦʨʛʘʥʦʣʝʧʪʠʯʥʫ ʦʮʽʥʢʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʘʬʝʣʴ (ʢʨʫʩʪʽʣʴʷʥʽʚ) ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʭʘʨʯʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʨʦʜʫʢʪ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʪʘ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ. 
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4,7 

4,6 

4,8 

4,5 

4,7 

4,7 

˿ͣ͊͟ 

ˢͪͦͣ͊ͭ 

̆ͪͯͫͭͫͭ͟͜Έ ˴ͦͪ͜͡ 

˭͍ͦͤ͜΄͚ͤ͜ ͍͙͎͡Ύ͒ 

͘ ͯͤ͗ͯͭͦͣ͟ ͘ ͡Έͦͤͦͣ ͘͜ ͫͦͤΎ΄͙͍͙ͤͦͣ͟ ͤ͊ͫͤͤ͜Ύͣ ͔͋͘ ͤ͊ͫͤͤ͜Ύ 
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ʋɼʂ 621.867.2 

ʈɽɻʋʃʖɺɸʅʅʗ ʊɸ ʉʀʉʊɽʄɸ ʂɽʈʋɺɸʅʅʗ ɹɽɿʇɯʃʆʊʅʀʍ 

ʃɽʊɸʃʔʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

ʊʢʘʯʫʢ ʂʘʪʝʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʉʫʛʣʦʙʦʚ ɺʦʣʦʜʠʤʠʨ ɺʘʩʠʣʴʦʚʠʯ, 

ʧʨʦʬʝʩʦʨ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, 

ɼɺʅɿ çʇʨʠʘʟʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, 

ʤ. ʄʘʨʽʫʧʦʣʴ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʽʣʦʪʘ ʥʘ ʙʦʨʪʫ. ʇʦʣʽʪ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʘʚʪʦʥʦʤʽʾ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʣʦʪʫʚʘʥʥʷ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʥʘ ʩʘʤʦʤʫ 

ʧʨʠʩʪʨʦʾ, ʪʘʢ ʽ ʥʘ ʧʨʠʩʪʨʦʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʪʦʤ. ʋ ʙʝʟʧʽʣʦʪʥʠʭ 

ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʘʭ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, ʪʦʙʪʦ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʚʠʪʦʢ ʦʪʨʠʤʘʣʠ ʢʚʘʜʨʦʢʦʧʪʝʨʠ ï ʣʝʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʟ 

ʯʦʪʠʨʤʘ ʥʝʩʫʯʠʤʠ ʛʚʠʥʪʘʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ 

(ʨʠʩ.1). 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʤʦʙʽʣʴʥʦʩʪʽ, ʢʦʤʧʘʢʪʥʦʩʪʽ, ʚʽʜʥʦʩʥʫ ʜʝʰʝʚʠʟʥʫ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʧʨʠʜʙʘʣʠ ʚʠʩʦʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʽ ʟʥʘʡʰʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʥʝ ʦʜʥʠʤ, ʘ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʦʤʘ ʘʧʘʨʘʪʘʤʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʧʝʨʘʪʦʨʫ ʥʝʦʙʭʽʜʥʦ ʚʩʴʦʛʦ ʣʠʰʝ ʚʽʜʜʘʪʠ 

ʢʦʤʘʥʜʫ ʛʨʫʧʽ ʜʨʦʥʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ, ʥʝ ʙʝʨʫʯʠ 

ʙʝʟʧʦʩʝʨʝʜʥʻ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʩʝʙʝ. ɯʜʝʷ ʫʧʨʘʚʣʽʥʥʷ ʜʝʢʽʣʴʢʦʤʘ ʜʨʦʥʘʤʽ ʧʨʠʚʝʣʘ 

ʜʦ ʩʧʨʦʙ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ 

ʦʙʤʽʥ ʽʥʬʦʨʦʤʘʮʽʝʡ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʩʚʦʻʨʽʜʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʝʢʽʣʴʢʦʭ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. 
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ʈʠʩ. 1. ʂʚʘʜʨʦʢʦʧʪʝʨ, ʤʦʜʝʣʴ UP-17 

 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʘʢʽ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʪʝʩʪʫʶʪʴʩʷ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʨʛʘʥʽʟʦʚʘʥʽ ʛʨʫʧʠ 

ʙʝʟʧʽʣʦʪʥʠʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʝʜʝʥʥʷ ʨʘʜʽʦʣʦʢʘʮʽʡʥʦʾ ʙʦʨʦʪʴʙʠ ʽ ʨʦʟʚʽʜʢʠ. 

ʆʜʥʘʢ, ʜʘʥʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʫ ʚʽʡʩʴʢʦʚʠʭ ʧʦʪʨʝʙʘʭ, 

ʘʣʝ ʽ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ ʨʦʩʣʠʥ, ʧʨʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʦʙ'ʻʢʪʽʚ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʚʠʩʦʪʥʠʭ ʩʧʦʨʫʜ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʢʝʨʫʚʘʪʠ 

ʜʝʢʽʣʴʢʦʤʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘʤʠ ʦʜʥʦʯʘʩʥʦ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋʧʨʘʚʣʽʥʥʷ ʧʦʜʽʙʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ï ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʠʡ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʧʝʚʥʦʾ ʯʘʩʪʦʪʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 2). 

ɿ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʘʶʪʴʩʷ ʟʘʜʘʥʽ ʢʦʤʘʥʜʠ ʥʘ ʧʨʠʡʤʘʯ ʙʝʟʧʽʣʦʪʥʦʛʦ 

ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʧʦʣʴʦʪʥʠʡ ʢʦʥʪʨʦʣʝʨ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʘʣʽʟʘʮʽʶ ʽ ʨʦʟʧʦʜʽʣ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ 

ʤʫʣʴʪʠʢʦʧʪʝʨʘ. ʅʘ ʦʩʥʦʚʽ ʧʨʠʡʥʷʪʦʾ ʢʦʤʘʥʜʠ ʽ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪʯʠʢʽʚ, ʷʢʽ 

ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʘʧʘʨʘʪʽ, ʚʙʫʜʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʧʝʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʽʜʧʨʘʚʣʷʻ ʩʠʛʥʘʣʠ ʥʘ ʜʚʠʛʫʥʠ ʢʚʘʜʨʘʢʦʧʪʝʨʘ. ʆʪʞʝ, 

ʧʦʣʴʦʪʥʠʡ ʢʦʥʪʨʦʣʝʨ ʻ ʦʩʥʦʚʦʶ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 
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ʈʠʩ. 2. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʫʣʴʪʘ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ 

 

ɿ ʧʦʷʚʦʶ ʽ ʧʦʰʠʨʝʥʥʷʤ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ Wi-Fi ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʢʦʪʨʦʣʣʝʨʠ, ʘ ʡ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʟʜʘʪʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʜʘʥʦʶ ʤʝʨʝʞʝʶ. ʇʨʠʢʣʘʜʦʤ 

ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʻ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʩʤʘʨʪʬʦʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ OS 

Android. ʇʨʠ ʦʩʥʘʱʝʥʥʽ ʢʚʘʜʨʦʢʦʧʪʝʨʘ Wi-Fi ʧʝʨʝʜʘʚʘʯʝʤ, ʜʨʦʥ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʦʙʽʣʴʥʫ ʩʪʘʥʮʽʶ, ʟʜʘʪʥʫ ʦʪʨʠʤʫʚʘʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʩʠʛʥʘʣʠ 

Wi-Fi ʤʝʨʝʞʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥʘ ʚ ʷʢʦʩʪʽ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʟʤʽʥʶʚʘʪʠ, ʜʦʜʘʚʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʪʨʘʻʢʪʦʨʽʾ ʧʦʣʴʦʪʫ ʘʙʦ ʤʘʨʰʨʫʪʠ, ʘ ʪʘʢʦʞ 

ʢʝʨʫʚʘʪʠ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʢʦʞʥʠʤ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʦʢʨʝʤʦ. ʄʦʞʣʠʚʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʩʤʘʨʪʬʦʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ Wi-Fi ʜʦʟʚʦʣʷʻ: 

 ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʥʝ ʟʤʽʥʶʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 

ʧʨʦʛʨʘʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ; 

 ʫʧʨʘʚʣʷʪʠ ʥʝ ʦʜʥʠʤ, ʘ ʢʽʣʴʢʦʤʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘʤʠ; 

 ʥʝ ʦʩʥʘʱʫʚʘʪʠ ʜʨʦʥ ʜʦʜʘʪʢʦʚʠʤʠ ʧʝʨʝʜʘʚʘʯʘʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ; 

 ʚʠʚʦʜʠʪʠ ʧʝʨʝʜʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜʨʘʟʫ ʥʘ ʝʢʨʘʥ, ʪʘʢ ʷʢ ʥʝ ʚʩʽ 

ʧʫʣʴʪʠ ʫʧʨʘʚʣʽʥʥʷ ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʠʡ ʜʠʩʧʣʝʡ, ʘ, ʦʪʞʝ, ʚʠʤʘʛʘʶʪʴ 

ʜʦʦʩʥʘʱʝʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʨʝʞʫ Wi-Fi, ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ 
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ʚʟʘʻʤʦʜʽʶ ʜʝʢʽʣʴʢʦʭ ʦʜʠʥʠʮʴ ʜʨʦʥʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʧʦʪʝʥʮʽʡʥʫ 

ʜʘʣʴʥʽʩʪʴ ʩʠʛʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʮʴʦʛʦ ʩʠʛʥʘʣʫ ʤʽʞ ʦʙ'ʻʜʥʘʥʠʤʠ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ 

ʢʚʘʜʨʦʢʦʧʪʝʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪ ʩʠʩʪʝʤʠ, 

ʟʜʘʪʥʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʦʙʦʶ ʜʝʢʽʣʴʢʦʭ ʦʜʠʥʠʮʴ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʮʴʦʛʦ ʚ ʷʢʦʩʪʽ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʤʘʨʪʬʦʥ ʥʘ ʧʣʘʪʬʦʨʤʽ 

OS Android, ʘ ʚ ʷʢʦʩʪʽ ʤʝʪʦʜʫ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ï ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ Wi-Fi. 

ɺʠʩʥʦʚʢʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʥʠʣʘʩʷ ʨʦʣʴ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʗʢʱʦ ʨʘʥʽʰʝ ʮʝ ʙʫʣʠ ʜʦʨʦʛʽ ʽ 

ʩʢʣʘʜʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʥʘ ʩʚʦʻ ʩʪʚʦʨʝʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ ʪʘ ʤʘʪʝʨʽʘʣʴʥʽ ʢʦʰʪʠ, ʪʦ ʟʘʨʘʟ ï ʧʨʦʜʫʢʮʽʷ, 

ʜʦʩʪʫʧʥʘ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʩʧʦʞʠʚʘʯʽʚ ʽ ʥʝ ʚʠʤʘʛʘʻ ʜʣʷ ʩʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʽʙʥʦʶ ʪʝʭʥʽʢʦʶ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʫʣʴʪʠ, ʘ ʡ ʽʥʰʽ ʧʨʠʩʪʨʦʾ. ʅʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ, ʪʘʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʻ ʩʤʘʨʪʬʦʥʠ ʟ ʤʦʙʽʣʴʥʠʤʠ ʜʦʜʘʪʢʘʤʠ, ʟʜʘʪʥʽ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʽ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ ʚʽʜ ʢʚʘʜʨʦʢʦʧʪʝʨʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ ʚ ʩʫʢʫʧʥʦʩʪʽ, ʷʢ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ, ʤʘʻ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ. ʇʝʨʝʜʘʯʘ ʽ ʦʪʨʠʤʘʥʥʷ ʩʠʛʥʘʣʫ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʡ ʚʽʜ 

ʽʥʰʠʭ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʫʚʘʪʠ ʜʠʩʪʘʥʮʽʶ ʮʴʦʛʦ ʩʠʛʥʘʣʫ, ʥʝ 

ʚʜʘʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʜʦ ʡʦʛʦ ʧʦʩʠʣʝʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ, ʧʦʪʝʥʮʽʡʥʦ, ʤʦʞʥʘ 

ʟʙʽʣʴʰʠʪʠ ʜʘʣʴʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʜʨʦʥʦʤ, ʘ ʪʘʢʦʞ, ʧʝʨʝʜʘʶʯʠ ʽ ʧʨʠʡʤʘʶʯʠ 

ʩʠʛʥʘʣʠ ʚʽʜ ʽʥʰʠʭ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʷʢʦʩʪʽ ʷʢʦʾʩʴ 

ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʛʦ ʨʦʜʫ ʟʘʚʜʘʥʴ. 
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ʈʆɿɺʀʊʆʂ ɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʋʂʈɸɰʅɯ 

 

ʌʨʝʜʠʥʩʴʢʠʡ ʈʦʤʘʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʩʪʫʜʝʥʪ 

ʂʦʚʘʣʝʥʢʦ ɯʨʠʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, 

ʢ. ʭ. ʥ, ʜʦʮʝʥʪ 

ɺʣʘʩʝʥʢʦ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʚʥʘ,  

ʢ. ʭ. ʥ, ʜʦʮʝʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ  ʪʝʭʥʽʯʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ" 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʦʩʧʦʜʘʨʩʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʭ ʦʩʽʙ ʥʘ ʧʦʙʫʪʦʚʦʤʫ ʨʽʚʥʽ, ʻ ʦʜʥʠʤ ʟ 

ʚʘʞʣʠʚʠʭ ʢʨʦʢʽʚ ʫ ʚʠʨʽʰʝʥʥʽ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʋʢʨʘʾʥʠ ï ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʚʠʩʥʘʞʝʥʥʷ ʢʦʧʘʣʠʥ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʰʽ. 

ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ï ʮʝ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʟʜʽʡʩʥʝʥʽ ʪʝʭʥʽʯʥʦ, ʦʙʛʨʫʥʪʦʚʘʥʽ 

ʝʢʦʥʦʤʽʯʥʦ, ʧʨʠʡʥʷʪʥʽ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʪʦʯʦʢ ʟʦʨʫ, ʽ ʥʝ ʟʤʽʥʶʶʪʴ 

ʟʚʠʯʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʩʝʢʪʦʨʫ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʙʽʣʴʰʝʥʥʷ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʫ ʧʽʜʚʠʱʝʥʽ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʦʟʛʣʷʥʫʪʠ  ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʱʦ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, ʦʩʦʙʣʠʚʦ ʫ ʛʘʣʫʟʽ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʘʥ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ï ʦʜʠʥ ʽʟ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. ʅʘʡʩʢʣʘʜʥʽʰʦʶ ʱʦʜʦ 
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ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʩʠʪʫʘʮʽʷ ʩʧʨʘʚ ʫ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʜʝ ʟʥʦʰʝʥʽ ʪʝʧʣʦʚʽ ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʣʴʥʽ ʩʪʘʥʮʽʾ 

ʧʨʘʮʶʶʪʴ ʟ ʥʠʟʴʢʠʤ ʂʂɼ ʽ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʪʘʯʘʥʥʷ ʯʝʨʝʟ ʪʘʢʽ ʞ ʟʥʦʰʝʥʽ 

ʤʝʨʝʞʽ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʩʷʛʘʶʪʴ 45Ά50%. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʪʘʢʠʤʠ ʜʘʥʠʤʠ. ʗʢʱʦ ʚ ʋʢʨʘʾʥʽ ʂʂɼ ʊʕʉ ʽʟ ʧʘʨʦʚʠʤʠ 

ʪʫʨʙʽʥʘʤʠ ʩʢʣʘʜʘʻ 35 % (ʘ ʥʘ ʜʝʷʢʠʭ ʩʪʘʥʮʽʷʭ ʥʘʚʽʪʴ 25%), ʪʦ ʫ ʩʚʽʪʽ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʘʨʦʛʘʟʦʚʽ ʫʩʪʘʥʦʚʢʠ (ʇɻʋ) ʟ ʂʂɼ 50ï60% [1]. ɿʥʘʯʥʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʦʩʦʙʣʠʚʦ ʪʘʢʠʭ ʡʦʛʦ 

ʛʘʣʫʟʷʭ ʷʢ ʤʝʪʘʣʫʨʛʽʷ, ʭʽʤʽʯʥʘ ʽ ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʏʘʩʪʢʘ ʝʥʝʨʛʽʾ 

ʫ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʫʪ ʩʢʣʘʜʘʻ 30Ά50%. ʋ ʮʽʣʦʤʫ ʧʦ ʢʨʘʾʥʽ ʝʥʝʨʛʦʻʤʥʽʩʪʴ 

ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʜʫʢʪʫ ʚ 3-5 ʨʘʟʽʚ ʙʽʣʴʰʘ ʥʽʞ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ 

ɿʘʭʦʜʫ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʠʡ ʚ ʋʢʨʘʾʥʽ ʪʦʚʘʨ ʤʘʪʠʤʝ ʟʥʘʯʥʦ ʚʠʱʫ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʟʘʨʫʙʽʞʥʠʤ ʟʨʘʟʢʦʤ. ɿʘ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘʧʨʠʢʽʥʮʽ 90-ʠʭ ʨʦʢʽʚ ʋʢʨʘʾʥʘ 

ʧʦʩʪʫʧʘʣʘʩʷ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʝ ʪʽʣʴʢʠ ʧʨʦʚʽʜʥʠʤ ʜʝʨʞʘʚʘʤ ʩʚʽʪʫ, ʘʣʝ ʡ 

ʥʘʡʙʣʠʞʯʠʤ  ʩʫʩʽʜʥʠʤ ʢʨʘʾʥʘʤ ʇʦʣʴʱʽ ʪʘ ʈʌ. ʋʷʚʣʝʥʥʷ ʧʨʦ ʨʽʚʝʥʴ ʚʽʜʩʪʘʚʘʥʥʷ 

ʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʻ ʪʘʙʣʠʮʷ 1. ʇʝʨʝʞʠʚʰʠ ʝʥʝʨʛʝʪʠʯʥʫ 

ʢʨʠʟʫ ʫ 70-ʪʽ ʨʦʢʠ, ʧʝʨʝʜʦʚʽ ʢʨʘʾʥʠ ʩʚʽʪʫ ʚʟʷʣʠ ʢʫʨʩ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ɺɺʇ ʩʢʣʘʣʦ: ʫ ʉʐɸ ï 

46%; ʗʧʦʥʽʾ ï 35%; ɭʉ ï 32%[2]. 

ʊʘʙʣʠʮʷ 1  

ɽʥʝʨʛʦʻʤʥʽʩʪʴ ɺɺʇ ʚ ʋʢʨʘʾʥʽ ʪʘ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʽ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʫʤʦʚʥʝ ʧʘʣʠʚʦ ʚ ʧʦʢʘʟʥʠʢʘʭ ʥʘʬʪʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ (ʥ.ʝ.) 

ʪʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ɺɺʇ ʥʘ ʦʜʥʫ ʦʩʦʙʫ ʥʘʩʝʣʝʥʥʷ 

 


