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ʄʦʥʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ. ɺ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʥʘ ʂʘʤʯʘʪʢʝ ʨʘʟʨʝʟ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʧʨʠʚʦʜʷʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠ ʨʫʢʦʚʦʜʷʱʠʝ 

ʢʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʷʭ ʟʘ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʧʦ-ʥʦʚʦʤʫ 

ʦʩʚʝʱʘʶʪʩʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʥʝʦʪʝʢʪʦʥʠʢʘ ʜʝʧʨʝʩʩʠʠ. ɺʦ 

ʚʪʦʨʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʂʘʤʯʘʪʢʠ ð ʢʦʣʠʯʝʩʪʚʦ ʦʣʝʜʝʥʝʥʠʡ, ʠʭ ʭʘʨʘʢʪʝʨ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʨʩʢʠʭ ʠ 

ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʄʦʥʦʛʨʘʬʠʷ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʭʝʤʳ, 

ʨʘʟʨʝʟʳ, ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʜʠʘʛʨʘʤʤʳ. ʊʘʙʣʠʮ 15. ɹʠʙʣ. 171 ʥʘʟʚ. ʀʣʣʶʩʪʨʘʮʠʡ 50. 
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ʉʆɼɽʈɾɸʅʀɽ 

ʉʪʨ. 

4. ʇʨʝʜʠʩʣʦʚʠʝ 

6. ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʩʪʨʘʪʠʛʨʘʬʠʷ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

6. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ  

15. ʉʦʚʨʝʤʝʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠ ʬʣʦʨʘ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ  

19. ʉʪʨʘʪʠʛʨʘʬʠʷ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ ʚʳʩʦʢʠʝ ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

21. ʊʦʣʱʘ çʩʠʥʠʭ ʛʣʠʥè (Q
1
1 - Q

2
1) 

42. ʊʦʣʱʘ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè (Q
2
1 - Q12) 

56. çʄʦʨʝʥʦʧʦʜʦʙʥʘʷè ʪʦʣʱʘ ʚʘʣʫʥʥʳʭ ʩʫʧʝʩʝʡ (Q
2
2)  

58. ɸʣʣʶʚʠʘʣʴʥʳʝ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʛʨʝʙʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ (Q
1
3) 

68. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ (Q
2
3 - Q

3
3) 

76. ʉʚʦʜʥʳʡ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

77. ʌʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ 

77. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ (Q
4
3) 

85. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ (Q
2
3) 

97. ʇʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ (Q4). ʅʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʚʦʧʨʦʩʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʠ ʩʣʘʛʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ 

102. ʉʪʨʦʝʥʠʝ ʜʦʣʠʥʳ ʨ. ʂʘʤʯʘʪʢʠ 

126. ʉʚʦʜʥʳʡ ʨʘʟʨʝʟ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ 

130. ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʥʝʦʪʝʢʪʦʥʠʢʠ  

134. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ 

142. ʆʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ 

147. ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ  

147. ʀʩʪʦʨʠʷ ʚʦʧʨʦʩʘ  

158. ʈʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʷ 

158. ʈʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ 

160. ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ 

172. ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ 

172. ɿʘʧʘʜʥʘʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʂʘʤʯʘʪʢʘ 

199. ɺʦʩʪʦʯʥʘʷ ʠ ʶʞʥʘʷ ʂʘʤʯʘʪʢʘ 

204. ʉʦʦʪʥʦʰʝʥʠʝ ʤʦʨʩʢʠʭ ʠ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ 

211. ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

220. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʪʠʧʳ ʦʣʝʜʝʥʝʥʠʷ 

225. ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʛʦʣʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʷ  

233. ɿʘʢʣʶʯʝʥʠʝ 
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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ɺ ʯʝʪʚʝʨʪʠʯʥʦʡ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʘʤʯʘʪʢʠ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʝʝ ʨʝʣʴʝʬʘ ʨʝʰʘʶʱʠʤʠ ʙʳʣʠ ʥʦʚʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝ-

ʥʠʷ ʠ ʚʫʣʢʘʥʠʟʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʝʢ ʠ ʜʨʝʚʥʠʤ ʦʣʝʜʝʥʝʥʠʝʤ. 

ʅʦʚʝʡʰʠʝ ʜʚʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʠʚʰʠʝʩʷ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʧʣʝʡʩʪʦʮʝʥʘ, ʠ ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʫʣʢʘʥʠʟʤ ʦʧʨʝʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ 

ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʝʛʦ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ. ʀʟ ʵʢ-

ʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣʦ ʜʨʝʚʥʝʝ ʦʣʝʜʝʥʝʥʠʝ, 

ʧʦʣʫʯʠʚʰʝʝ ʥʘ ʂʘʤʯʘʪʢʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʩʣʝʜʩʪʚʠʝ 

ʦʙʠʣʠʷ ʚʳʧʘʜʘʶʱʠʭ ʟʜʝʩʴ ʦʩʘʜʢʦʚ. ʃʝʜʥʠʢʠ ʦʢʘʟʘʣʠ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ ʢʘʢ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʩʨʝʜʥʝʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ, ʩʣʫʞʠʚʰʠʭ ʮʝʥʪʨʘʤʠ ʦʣʝʜʝʥʝʥʠʷ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʱʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʷʚʠʚʰʠʭʩʷ ʘʨʝʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʣʝʜʥʠʢʦʚʳʭ ʠ ʚʦʜ-

ʥʦʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʅʘʩʪʫʧʘʥʠʝ ʠ ʦʪʩʪʫʧʘʥʠʝ ʣʝʜʥʠʢʦʚ ð ʚʘʞʥʝʡʰʝʝ ʩʦʙʳʪʠʝ, ʦʧʨʝʜʝ-

ʣʠʚʰʝʝ ʤʥʦʛʠʝ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʂʘʤʯʘʪʢʠ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ʩʣʫʞʠʪ ʩʚʦʝʛʦ 

ʨʦʜʘ ʢʣʶʯʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ ʯʝʪʚʝʨʪʠʯʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦ-

ʤʦʨʬʦʣʦʛʠʠ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʧʦʣʫʦʩʪʨʦʚʘ: ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʦʡ ʰʢʘʣʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʨʝʣʴʝʬʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʜʨ. 

ʉʣʝʜʳ ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʂʘʤʯʘʪʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ð 

ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʚʫʣʢʘ-

ʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʙʣʝʤʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʜʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝ ʧʦ-

ʣʫʯʠʣ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ɼʘʥʥʳʝ ʦ ʩʣʝʜʘʭ ʣʝʜʥʠ-

ʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʙʠʨʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦʧʫʪʥʦ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʢʘʟʳʚʘʣʠʩʴ ʪʨʫʜʥʦ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʚʝʩʴʤʘ 

ʨʘʟʥʦʨʝʯʠʚʳʤ ʚʳʚʦʜʘʤ. ʉʪʨʘʪʠʛʨʘʬʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʦʣʴʢʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ, ʘ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠʟʫʯʝʥʘ ʦʯʝʥʴ 

ʩʣʘʙʦ. ʇʦʩʪʘʚʣʝʥʥʳʝ ʚ ʀʥʩʪʠʪʫʪʝ ʚʫʣʢʘʥʦʣʦʛʠʠ ʉʆ ɸʅ ʉʉʉʈ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʣʠ ʮʝʣʴʶ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʫʯʠʪʴ ʥʦ-

ʚʳʝ ʜʘʥʥʳʝ ʦ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʷʭ ʠ, ʩ ʜʨʫʛʦʡ,ð ʦʩʚʝʪʠʪʴ ʧʨʦʙʣʝʤʫ 

ʚ ʮʝʣʦʤ ʩ ʫʯʝʪʦʤ ʤʘʪʝʨʠʘʣʦʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʧʝʨʠʦʜ ʩ 1960 ʧʦ 

1963 ʛ. ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʛʨʘʬʠʠ 

ɸʅ ʉʉʉʈ. ʆʥʠ ʚʳʧʦʣʥʝʥʳ ʀ. ɺ. ʄʝʣʝʢʝʩʮʝʚʳʤ, ʆ. ɸ. ɹʨʘʡʮʝʚʦʡ, ʊ. ʉ. 

ʂʨʘʝʚʦʡ, ʀ. ʉ. ɽʚʪʝʝʚʦʡ ʠ ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ. 

ʅ. ʆʣʶʥʠʥʘ (ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ɸʅ ʉʉʉʈ), ʧʨʠʥʠʤʘʚʰʝʛʦ ʫʯʘʩʪʠʝ ʚ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʡʦʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʤʦʣʦʜʦʛʦ ʚʫʣʢʘʥʠʟʤʘ, ʪʘʢ 

ʢʘʢʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʩʠʥʭʨʦʥʥʳʝ ʦʣʝʜʝʥʝʥʠʷʤ ʠ ʧʦʩʣʝʜʫʶʱʠʝ, 
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ʩʠʣʴʥʦ ʟʘʪʫʰʝʚʳʚʘʶʪ ʩʣʝʜʳ ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʪʨʫʜʥʷʶʪ ʚʳ-

ʷʩʥʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʢʦʣʠʯʝʩʪʚʝ, ʨʘʟʤʝʨʘʭ ʠ ʭʘʨʘʢʪʝʨʝ ʦʣʝʜʝʥʝʥʠʡ. ʊʘʢʦʚʳ-

ʤʠ ʦʢʘʟʘʣʠʩʴ ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʩ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʨʘʟʨʝʟʘʤʠ ʯʝʪ-

ʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʙʳʣ ʩʦ-

ʩʪʘʚʣʝʥ ʵʪʘʣʦʥʥʳʡ ʨʘʟʨʝʟ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʠʯʝʤ ʧʦʣʫʯʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ 

ʂʘʤʯʘʪʢʠ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʜʝʧʨʝʩʩʠʠ, 

ʛʝʥʝʟʠʩ ʦʪʣʦʞʝʥʠʡ, ʥʝʦʪʝʢʪʦʥʠʢʘ. ɺ. ʅ. ʆʣʶʥʠʥ, ʀ. ɺ. ʄʝʣʝʢʝʩʮʝʚ, ʆ. ɸ. 

ɹʨʘʡʮʝʚʘ ʠ ʊ. ʉ. ʂʨʘʝʚʘʷ ʩʦʩʪʘʚʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʫ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦʞʝʥʳ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʤʦʥʦʛʨʘʬʠʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʪʨʘʪʠ-

ʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ 

ʦʪʣʦʞʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ: ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɸʚʘʯʠ ʠ ʇʣʦʪʥʠʢʦʚʘ 

(1960ð1961), ʚ ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʝ (ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨʝʢ ɹʘʥʥʦʡ ʠ 

ʂʘʨʳʤʯʠʥʘ) ʠ ʶʞʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ 

ʋʩʪʴ-ɹʦʣʴʰʝʨʝʮʢʘ ʠ ʙʘʩʩʝʡʥʘ ʨ. ʆʟʝʨʥʦʡ (1963). ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʦʨʩʢʠʭ ʠ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ 1962 ʠ 1964 ʛʛ. 

ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ (ʧʦʙʝʨʝʞʴʝ 

ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʙʫʭʪʳ ʆʣʴʛʠ). ɹʳʣʠ ʠʟʫʯʝʥʳ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʢʠ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʣʝʜʝʥʝʥʠʠ ʚʩʝʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʮʝʣʦʤ.  

ʀʟʫʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʘʤʯʘʪʢʠ ʩʚʷʟʘʥʦ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʢʠ ʬʘʫʥʳ ʠ ʤʘʢʨʦʬʣʦʨʳ ʚ ʥʠʭ 

ʚʝʩʴʤʘ ʨʝʜʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʯʪʠ ʣʠʰʝʥʳ ʬʘʫʥʳ ʚʳʩʦʢʠʝ ʤʦʨʩʢʠʝ 

ʪʝʨʨʘʩʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʜʘʪʠʨʦʚʢʠ ʦʪʣʦʞʝʥʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʠ ʜʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟʳ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ. ɼʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʛʝʥʝʟʠʩʘ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʦʩʘʜʢʦʚ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʘʥʘʣʠʟʳ ʚʳʧʦʣʥʷʣʠʩʴ ʀ. ʉ. ɽʚʪʝʝʚʦʡ ʠ ʯʘʩʪʠʯʥʦ ʆ. ɸ. ɹʨʘʡʮʝʚʦʡ, 

ʜʠʘʪʦʤʦʚʳʝ ð ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ɸ. ʈ. ɻʝʧʪʥʝʨʦʤ, ʢʦʪʦʨʳʡ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʠʣ ʥʘʤ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ. 

ʈʘʟʜʝʣʳ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʯʝʪʚʝʨʪʠʯʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ ʥʘʧʠʩʘʥʳ ʆ. ɸ. ɹʨʘʡʮʝʚʦʡ ʠ ʀ. ɺ. ʄʝʣʝʢʝʩ 

ʮʝʚʳʤ. ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʠʟʫʯʝʥʘ ʠ ʦʧʠʩʘʥʘ ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ. ɸʥʘʣʠʟ 

ʩʧʦʨʦʚʦ-ʧr ʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʦʚʝʜʝʥʳ ʀ. ʉ. ɽʚʪʝʝʚʦʡ ʠ ʆ. ɸ. ɹʨʘʡʮʝʚʦʡ. 

ʀʟʣʦʞʝʥʥʳʝ ʚ ʤʦʥʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝ-

ʥʠʷʭ ʧʦʣʫʦʩʪʨʦʚʘ ʢʘʩʘʶʪʩʷ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʦʩʥʦʚʥʦʤ 

ʥʝʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʧʦʣʫʦʩʪʨʦʚʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʦʣʝʜʝʥʝʥʠʷ ʚʫʣʢʘ-

ʥʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʚ ʥʘʩʪʦʷʱʫʶ ʨʘʙʦʪʫ ʥʝ ʚʢʣʶʯʝʥʳ. 
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ɻɽʆʄʆʈʌʆʃʆɻʀʗ ʀ ʉʊʈɸʊʀɻʈɸʌʀʗ ʈʓʍʃʓʍ 

ʏɽʊɺɽʈʊʀʏʅʓʍ ʆʊʃʆɾɽʅʀʁ ʎɽʅʊʈɸʃʔʅʆʁ ʂɸʄʏɸʊʉʂʆʁ 

ɼɽʇʈɽʉʉʀʀ 

 

ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ ʎɽʅʊʈɸʃʔʅʆʁ 

ʂɸʄʏɸʊʉʂʆʁ ɼɽʇʈɽʉʉʀʀ 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʎʝʥʪʨʘʣʴʥʘʷ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ð ʦʜʠʥ 

ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʛʘʨʝʣʴʝʬʘ ʧʦʣʫʦʩʪʨʦʚʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʫ ʪʠʧʘ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʤʝʞʜʫ ʛʦʨʩʪ 

ʘʥʪʠʢʣʠʥʦʨʠʷʤʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʥʘ ʟʘʧʘʜʝ ʠ ʭʨʝʙʪʘʤʠ ɻʘʥʘʣʴʩʢʠʤ, 

ɺʘʣʘʛʠʥʩʢʠʤ, ʊʫʤʨʦʢ ʠ ʂʫʤʨʦʯ ʥʘ ʚʦʩʪʦʢʝ. ʆʙʳʯʥʦ ʧʦʜ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʪʘ ʯʘʩʪʴ ʚʧʘʜʠʥʳ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʪʝ-

ʢʘʝʪ ʨ. ʂʘʤʯʘʪʢʘ. ʆʜʥʘʢʦ ʫʯʘʩʪʢʠ ʜʝʧʨʝʩʩʠʠ, ʜʨʝʥʠʨʫʝʤʳʝ ɹʳʩʪʨʦʡ ʥʘ 

ʶʛʝ ʠ ɽʣʦʚʢʦʡ ʥʘ ʩʝʚʝʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʩʫʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʶʞʥʦʝ ʠ ʩʝʚʝʨʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʪʦʡ ʞʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ, ʧʦʵʪʦʤʫ ʤʳ 

ʩʯʠʪʘʝʤ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʧʦʥʠʤʘʪʴ ʧʦʜ ʪʝʨʤʠʥʦʤ ʎʝʥʪʨʘʣʴʥʘʷ 

ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʛʨʘʙʝʥ ʥʘ ʚʩʝʤ ʝʛʦ ʧʨʦʪʷʞʝʥʠʠ. ʖʞʥʳʡ ʫʯʘʩʪʦʢ 

ʜʝʧʨʝʩʩʠʠ, ʜʨʝʥʠʨʫʝʤʳʡ ɹʳʩʪʨʦʡ, ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ɹʳʩʪʨʠʥʩʢʦʡ 

ʜʝʧʨʝʩʩʠʝʡ, ʘ ʩʝʚʝʨʥʳʡ, ʜʨʝʥʠʨʫʝʤʳʡ ʂʘʤʯʘʪʢʦʡ ð ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʝʡ. 

ɹʳʩʪʨʠʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʨʝʣʴʝʬʝ ʧʦʥʠʞʝʥʠʝ ʤʝʞʜʫ ʭʨʝʙʪʦʤ ɻʘʥʘʣʴʩʢʠʝ ɺʦʩʪʨʷʢʠ ʠ ʶʞʥʳʤ 

ʦʢʦʥʯʘʥʠʝʤ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʦʪ ʢʦʪʦʨʳʭ ʦʥʘ ʦʪʜʝʣʷʝʪʩʷ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʩʙʨʦʩʦʚʳʤʠ ʫʩʪʫʧʘʤʠ. ʇʨʠ ʦʙʱʝʤ ʶʛʦ-ʶʛʦ-ʟʘʧʘʜʥʦʤ-

ʩʝʚʝʨʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʧʨʦʩʪʠʨʘʥʠʠ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʝʝ, ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʝʟʢʦʚ ʰʠʨʦʪʥʦʛʦ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ ʙʦʨʪʘ ʜʝʧʨʝʩʩʠʠ ʚ ʧʣʘʥʝ ʠʤʝʶʪ ʚʠʜ ʣʦʤʘʥʳʭ 

ʣʠʥʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʜʠʥ ʢ ʜʨʫʛʦʤʫ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ 

ʡ ʰʠʨʦʪʥʳʭ ʦʪʨʝʟʢʦʚ. ʆʙʱʝʝ ʞʝ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʝʧʨʝʩʩʠʠ ʩʚʷʟʘʥʦ ʩ ʢʫʣʠʩʦʦʙʨʘʟʥʳʤ ʩʦʯʣʝʥʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ 

ʫʯʘʩʪʢʦʚ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʙʦʣʝʝ ʩʝʚʝʨʥʳʡ ʫʯʘʩʪʦʢ ʩʤʝʱʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʶʞʥʦʤʫ ʥʝʩʢʦʣʴʢʦ ʢ ʚʦʩʪʦʢʫ. ɹʳʩʪʨʠʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʚ ʦʙʱʝʤ ʩʦʭʨʘʥʷʝʪ 

ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʫ ʠ ʪʫ ʞʝ ʰʠʨʠʥʫ ð ʧʦʨʷʜʢʘ 6ð10 ʢʤ. ʆʪ ʙʦʣʝʝ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʥʘ ʦʪʜʝʣʷʝʪʩʷ 

ʥʝʚʳʩʦʢʠʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʛʦʨʥʳʤ ʤʘʩʩʠʚʦʤ ʛʦʨʳ ʆʣʝʥʴʝʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʂʘʤʯʘʪʢʠ. 

ʉʦʙʩʪʚʝʥʥʦ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʚ ʧʣʘʥʝ ʠʤʝʝʪ ʚʠʜ ʦʛʨʦʤʥʦʛʦ, 

ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʣʠʥʘ, 

ʦʪʢʨʳʚʘʶʱʝʛʦʩʷ ʥʘ ʩʝʚʝʨʝ ʢ ʋʢʠʥʩʢʦʡ ʛʫʙʝ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. ʉʙʨʦʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʜʝʧʨʝʩʩʠʶ ʫʩʪʫʧʘ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫ ʧʦʜʥʦʞʠʷ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʝʨʝʜʦʚʦʡ ʬʘʩ ʢʦʪʦʨʦʛʦ 

ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʜʥʷʪʠʝ. ʐʠʨʠʥʘ 
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ʜʝʧʨʝʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ 

ʦʪ 12 ʢʤ ʦʢʦʣʦ ʇʫʱʠʢʦ ʜʦ 100 ʢʤ ʫ ʂʦʟʳʨʝʚʩʢʘ. 

ʉʪʨʦʝʥʠʝ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʩʣʦʞʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʝʝ 

ʧʨʝʜʝʣʘʭ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʠʟ ʥʠʭ ð ʛʦʨʘ ʅʠʢʦʣʢʘ, ʂʣʶʯʝʚʩʢʘʷ ʛʨʫʧʧʘ ʚʫʣʢʘʥʦʚ ʠ ʚʫʣʢʘʥ ʐʠʚʝʣʫʯ 

ð ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʩʰʠʨʝʥʥʦʡ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ. 

ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʦʝʥʠʝ ʨʝʣʴʝʬʘ ʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ 

ɹʳʩʪʨʠʥʩʢʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʡ ʜʦ ʧʦʩ. ʂʣʶʯʠ. ɹʦʣʝʝ 

ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʜʝʧʨʝʩʩʠʠ ʥʘʤʠ ʠʟʫʯʝʥʳ ʥʝ ʙʳʣʠ. 

ʀʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʣʴʝʬʘ ʠ ʨʳʭʣʳʭ 

ʦʪʣʦʞʝʥʠʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʙʦʪʝ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. 

ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ (1940), ʥʝ ʫʪʨʘʪʠʚʰʝʡ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ. ʀʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʜʝʧʨʝʩʩʠʠ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʟʜʝʩʴ ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʦʟʝʨʥʳʭ ʚʦʜʦʝʤʦʚ ð ʜʦʣʝʜʥʠʢʦʚʦʛʦ ʠ ʤʝʞʣʝʜʥʠʢʦʚʦʛʦ. 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ ʚʳʧʦʣʥʝʥʘ ʤʦʱʥʦʡ (ʜʦ 120 ʤ) ʪʦʣʱʝʡ 

ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ 

ʚʳʜʝʣʠʣʠ ʯʝʪʳʨʝ ʛʦʨʠʟʦʥʪʘ. I ʛʦʨʠʟʦʥʪ (ʚʝʨʭʥʠʡ) ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʥʢʦ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʧʳʣʝʚʘʪʳʤʠ ʩʫʧʝʩʷʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ 

ʤʘʣʦʤʦʱʥʳʤʠ ʩʣʦʷʤʠ ʛʘʣʝʯʥʠʢʦʚ ʠ ʧʝʩʢʦʚ ʚ ʥʠʟʘʭ ʛʦʨʠʟʦʥʪʘ. II ʛʦʨʠʟʦʥʪ 

ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ ʩʣʦʠʩʪʳʭ ʛʘʣʝʯʥʠʢʦʚ ʠ ʚʘʣʫʥʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɹʦʣʝʝ ʜʨʝʚʥʠʡ III ʛʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ ʩ ʛʘʣʴʢʦʡ. ʅʠʞʥʠʡ IV ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʦʪʥʳʤʠ 

ʩʠʥʝʚʘʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʟʝʣʝʥʦʚʘʪʳʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʩʫʧʝʩʷʤʠ ʩ ʯʝʪʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʆʪʣʦʞʝʥʠʷ III ʠ IV 

ʛʦʨʠʟʦʥʪʦʚ ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʘʤʠ ʜʦʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʥʦʛʦ ʚʦʜʦʝʤʘ 

ʫʤʝʨʝʥʥʦʛʦ ʪʠʧʘ. ʆʙʤʝʣʝʥʠʝ ʠ ʩʧʫʩʢ ʵʪʦʛʦ ʦʟʝʨʘ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʣʠ ʩ 

ʤʦʱʥʳʤ ʧʦʜʥʷʪʠʝʤ ʚʩʝʛʦ ʨʘʡʦʥʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʨʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʆʪʣʦʞʝʥʠʷ I ʠ II ʛʦʨʠʟʦʥʪʦʚ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ 

ʤʝʞʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʚʰʝʛʦ ʧʦʜʥʷʪʠʷ ʦʟʝʨʦ ʙʳʣʦ 

ʩʧʫʱʝʥʦ ʠ ʦʙʨʘʟʦʚʘʣʘʩʴ ʜʦʣʠʥʘ ʂʘʤʯʘʪʢʠ ʩ ʚʳʩʦʢʠʤʠ ʵʨʦʟʠʦʥʥʳʤʠ 

ʪʝʨʨʘʩʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʚʪʦʨʳ ʥʝ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʭ ʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʣʝʜʥʠʢʦʚʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʦʣʝʜʥʠʢʦʚʦʤ ʠ 

ʤʝʞʣʝʜʥʠʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʜʚʫʭ ʢʦʤʧʣʝʢʩʦʚ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʫʩʣʦʚʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʝ ʧʨʠʚʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦʟʝʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʠʭ ʦʩʘʜʢʦʚ. 

ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʦʪʤʝʯʘʶʪ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ 

ʩʣʝʜʳ ʜʚʫʭ ʬʘʟ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʦʪʥʦʩʷʪʩʷ ʣʠ ʵʪʠ ʩʣʝ-

ʜʳ ʢ ʜʚʫʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ ʠʣʠ ʢ ʬʘʟʘʤ ʦʜʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʦʥʠ ʦʩʪʘʚʣʷʶʪ ʦʪʢʨʳʪʳʤ, ʪʘʢ ʢʘʢ ʥʝ ʥʘʡʜʝʥʳ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩ 

ʪʝʧʣʦʣʶʙʠʚʦʡ ʬʣʦʨʦʡ ʠʣʠ ʬʘʫʥʦʡ. 

ʇʝʨʚʫʶ ʬʘʟʫ ʦʣʝʜʝʥʝʥʠʷ, ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩʦ ʚʨʝʤʝʥʝʤ ʵʧʝʡʨʦʛʝ 

ʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʂʘʤʯʘʪʢʠ ʚ ʥʘʯʘʣʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʂ ʩʣʝʜʘʤ 

ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʜʝʧʨʝʩʩʠʠ ʤʦʨʝʥʥʳʝ 
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ʦʪʣʦʞʝʥʠʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʇʘʭʯʠ ʠ ʉʪʫʜʝʥʦʡ (ʟʘʧʘʜʥʦʝ ʧʦʜʥʦʞʠʝ 

ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ), ʤʦʨʝʥʘ ʚ ʜʦʣʠʥʝ ʨ. ɹʝʣʦʡ (ʚʦʩʪʦʯʥʳʡ -

ʩʢʣʦʥ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ), ʣʝʜʥʠʢʦʚʳʝ ʚʘʣʫʥʳ ʚ ʨʘʟʨʝʟʝ ʂʘʧʠʪʘʥʩʢʦʛʦ 

ʗʨʘ (ʥʠʞʝ ʂʦʟʳʨʝʚʩʢʘ), ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʶʞʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ 

(ʶʞʥʝʝ ɺʝʨʭʥʝʢʘʤʯʘʪʩʢʘ). ɺ ʮʝʣʦʤ ʦʣʝʜʝʥʝʥʠʝ ʠʤʝʣʦ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʣʠʰʴ ʤʝʩʪʘʤʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʣʝʜʥʠʢʠ ʥʦʨʚʝʞʩʢʦʛʦ ʪʠʧʘ ʠʣʠ 

ʣʝʜʥʠʢʠ ʪʠʧʘ ʄʘʣʷʩʧʠʥʘ. 

ɺʪʦʨʫʶ ʬʘʟʫ ʦʣʝʜʝʥʝʥʠʷ ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ 

ʩʚʷʟʳʚʘʣʠ ʩ ʦʙʱʠʤ ʧʦʜʥʷʪʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʂ ʩʣʝʜʘʤ ʵʪʦʡ ʬʘʟʳ ʦʥʠ ʦʪʥʦʩʷʪ ʢʘʨʳ, ʪʨʦʛʦʚʳʝ 

ʜʦʣʠʥʳ ʠ ʤʦʨʝʥʳ ʚ ʛʦʨʘʭ. ʆʣʝʜʝʥʝʥʠʝ ʙʳʣʦ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʤ, ʣʝʜʥʠʢʠ ʥʝ 

ʩʧʫʩʢʘʣʠʩʴ ʚ ʜʝʧʨʝʩʩʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʣʝʜʥʠʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʚʦʟʨʘʩʪʫ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʦ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɸʚʪʦʨʳ ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ 

ʚʳʧʦʣʥʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʣʝʜʥʠʢʦʚʳʤʠ, ʬʣʶʚʠʦ 

ʛʣʷʮʠʘʣʴʥʳʤʠ, ʦʟʝʨʥʳʤʠ, (ʨʝʯʥʳʤʠ ʠ ʜʨ.) ʥʦ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʥʠ 

ʫʜʝʣʷʣʠ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʩ ʪʝʨʨʘʩʘʤʠ. ʆʥʠ ʚʳʜʝʣʠʣʠ ʥʠʟʢʠʝ ʪʝʨʨʘʩʳ (2ð

13 ʤ) ð ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠʣʠ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʚʳʩʦʢʠʝ (15ð

100 ʤ) ð ʵʨʦʟʠʦʥʥʳʝ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʚ ʪʦʣʱʝ ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʈʳʭʣʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʜʝʧʨʝʩʩʠʠ ʠʟʫʯʘʣʠʩʴ ʧʦʟʜʥʝʝ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ð ɺ. ɸ. ʗʨʤʦʣʶ 

ʢʦʤ ʠ ɸ. ʅ. ʖʜʠʥʳʤ, ɹ. ɺ. ʉʪʳʨʠʢʦʚʠʯʝʤ, ʅ. ʂ. ɿʘʭʘʨʦʚʦʡ, ʅ. ɽ. 

ʂʘʣʠʥʥʠʢʦʚʦʡ, ɸ. ɻ. ʊʠʤʦʬʝʝʚʳʤ ʠ ʜʨ. ʆʜʥʘʢʦ ʵʪʦ ʠʟʫʯʝʥʠʝ ʙʳʣʦ ʤʝʥʝʝ 

ʜʝʪʘʣʴʥʳʤ, ʯʝʤ ʫ ʉ. JI. ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ, ʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦʧʫʪʥʦ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ. ɺʩʝ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʜʘʥʥʳʝ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ ʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʚ ʧʦʥʠʤʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʡ ʥʝ ʚʥʝʩʣʠ. 

ɺ. ʇ. ʄʦʢʨʦʫʩʦʚ ʠ ʅ. ɼ. ʉʘʜʦʚʩʢʠʡ (1961) ʩʦʦʙʱʘʶʪ ʦ ʩʣʝʜʘʭ 

ʤʝʞʣʝʜʥʠʢʦʚʦʡ ʠʥʛʨʝʩʩʠʠ ʤʦʨʷ ʚ ʂʘʤʯʘʪʩʢʫʶ ʜʝʧʨʝʩʩʠʶ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ 

ɹ. ɺ. ʉʪʳʨʠʢʦʚʠʯʝʤ ʧʦ ʥʘʭʦʜʢʘʤ ʤʘʢʨʦʬʘʫʥʳ ɸʩʰʘʝ sp., Balanus sp. ʫ 

ʧʦʜʥʦʞʠʷ ʊʦʣʙʘʯʠʢʩʢʦʛʦ ʚʫʣʢʘʥʘ ʥʘ ʦʪʤʝʪʢʘʭ 100ð110 ʤ. ʆʜʥʘʢʦ ɸ. ɻ. 

ʊʠʤʦʬʝʝʚ, ʦʧʠʩʳʚʘʶʱʠʡ ʚ ʦʪʯʝʪʝ ʬʘʢʪ ʥʘʭʦʜʢʠ ʬʘʫʥʳ ʚ ʨʘʡʦʥʝ ʙʳʚʰʝʛʦ 

ʥʦʩ. ɹʦʨʦʚʦʝ ʚ ʰʫʨʬʝ ʛʣʫʙʠʥʦʡ 1,0 ʤ ʚ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʧʨoʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʢʦʚʠʥʳ ʧʝʨʝʦʪʣʦʞʝʥʳ ʠ ʦʢʘʪʘʥʳ. ʕʪʦʪ 

ʰʫʨʬ ʙʳʣ ʧʦʚʪʦʨʥʦ ʦʩʤʦʪʨʝʥ ɺ. ʅ. ʆʣʶʥʠʥʳʤ ʠ ʊ. ʉ. ʂʨʘʝʚʦʡ ʚ 1962 ʛ. 

ʇʦ ʟʘʢʣʶʯʝʥʠʶ ɺ. ʅ. ʆʣʶʥʠʥʘ, ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʦʣʦʮʝʥʦʚʦʡ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʝ ʫ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ, 

ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʟʜʝʩʴ ʬʘʫʥʳ ʚ ʧʝʨʚʠʯʥʦʤ 

ʟʘʣʝʛʘʥʠʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʤʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʦʚʦ-

ʜʠʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʂʫʧʨʠʥʘ (ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɸʅ ʉʉʉʈ). ʅ. 

ʇ. ʂʫʧʨʠʥʦʡ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʪʣʦʞʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʂʫʧʨʠʥʘ, 1966), ʘ ʩʦʚʤʝʩʪʥʦ ʩ ʃ. ɸ. 

ʉʢʠʙʘ ð ʦ ʬʣʦʨʝ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè (ʂʫʧʨʠʥʘ, ʉʢʠʙʘ, 1963) ʠ ʦ ʬʣʦʨʝ 
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ʧʦʩʣʝʜʥʝʛʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ) ʤʝʞʣʝʜʥʠʢʦʚʴʷ (ʂʫʧʨʠʥʘ, ʉʢʠʙʘ, 

1964). ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʥʘ ʵʪʠʭ ʤʘʪʝʨʠʘʣʘʭ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʪʣʦʞʝʥʠʡ. ɺ ʮʝʣʦʤ ʥʘʰʠ ʜʘʥʥʳʝ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʅ. ʇ. ʂʫʧʨʠʥʦʡ, ʨʘʩʭʦʞʜʝʥʠʷ ʥʘʤʝʯʘʶʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʘʢʪʦʚʢʝ ʛʝʥʝʟʠʩʘ ʥʝʢʦʪʦʨʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚ 1962ð1963 ʛʛ. ʃ. 

ʀ. ʃʘʧʰʠʥ ʠ ʜʨʫʛʠʝ ʧʨʦʚʦʜʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ 

ʙʫʨʝʥʠʝʤ ʩʢʚʘʞʠʥ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʠʣʴʢʦʚʦ. ʇʨʠ ʵʪʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʦʱʥʦʩʪʠ ʠ ʟʘʣʝʛʘʥʠʠ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʩʘʜʢʦʚ ʤʝʪʦʜʦʤ ɺʕɿ. 

ʊʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ. ʇʦʣʝʚʳʝ ʠ 

ʢʘʤʝʨʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʨʷʜʘ ʀʥʩʪʠʪʫʪʘ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩ ʰʠʨʦʢʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ ɺ. ʅ. ʆʣʶʥʠʥʳʤ, ʀ. ɺ. 

ʄʝʣʝʢʝʩ ʮʝʚʳʤ, ʆ. ɸ. ɹʨʘʡʮʝʚʦʡ ʠ ʊ. ʉ. ʂʨʘʝʚʦʡ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ. ʅ. 

ʆʣʶʥʠʥʘ, ʧʦʟʚʦʣʠʣʠ ʧʦ-ʥʦʚʦʤʫ ʦʩʚʝʪʠʪʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʜʝʧʨʝʩʩʠʠ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʉ. ʃ. ʂʫʰʝʚʫ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʤʫ, ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʂʘʤʯʘʪʩʢʦʡ ʠ ɹʳʩʪʨʠʥʩʢʦʡ 

ʜʝʧʨʝʩʩʠʷʭ ʟʘʥʠʤʘʶʪ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦ ʢ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ. ʕʪʦ ʥʘʟʝʤʥʳʝ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ, ʩʫʭʠʝ) 

ʜʝʣʴʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʪʦʢʘʤʠ ʛʣʘʚʥʦʡ ʨʝʢʠ ʠ 

ʩʣʦʞʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ ð ʘʣʣʶʚʠʘʣʴʥʳʤʠ, 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ 

ʠ ʜʨ. ʅʘ ʧʨʠʣʘʛʘʝʤʳʭ ʨʠʩ. 1 ʠ 2 ʵʪʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʨʘʚʥʠʥ ʧʦʢʘʟʘʥʳ 

ʠʥʜʝʢʩʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ɺ. ʅ. ʆʣʶʥʠʥʳʤ (1963ʘ). 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʚ ʜʝʧʨʝʩʩʠʠ ʟʘʥʠʤʘʶʪ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʝ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʝʤʠ 

ʧʨʠʪʦʢʘʤʠ ʨ. ʂʘʤʯʘʪʢʠ. ʕʪʦ ʧʦʯʪʠ ʧʣʦʩʢʠʝ, ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʢ ʮʝʥʪʨʫ 

ʜʝʧʨʝʩʩʠʠ ʜʝʣʴʪʦʚʠʜʥʳʝ ʚ ʧʣʘʥʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʚʝʨʰʠʥʥʳʝ ʯʘʩʪʠ 

ʢʦʪʦʨʳʭ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʶʪ ʢ ʧʦʜʥʦʞʠʷʤ ʭʨʝʙʪʦʚ, ʣʠʙʦ ʥʝ-

ʩʢʦʣʴʢʦ ʩʤʝʱʝʥʳ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʣʘʙʦʚʨʝʟʘʥʥʦʡ ʩʝʪʴʶ ʚʦʜʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʤʝʨʝ ʦʪ-

ʣʦʞʝʥʠʷ ʥʘʥʦʩʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʣʴʪʳ. ɺʦʜʦʪʦʢʠ ʥʝ ʠʩʩʷʢʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ, ʘ 

ʜʦʥʦʩʷʪ ʩʚʦʠ ʚʦʜʳ ʜʦ ʛʣʘʚʥʦʡ ʨʝʢʠ ð ʂʘʤʯʘʪʢʠ. ɺ ʩʫʱʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʦʙʳʯʥʳʤ ʜʝʣʴʪʘʤ ʩ ʪʦʡ ʣʠʰʴ 

ʨʘʟʥʠʮʝʡ, ʯʪʦ ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʥʝ ʧʨʠ ʚʧʘʜʝʥʠʠ ʨʝʢ ʚ ʤʦʨʝ, ʘ ʧʨʠ ʚʳʭʦʜʝ ʠʭ 

ʠʟ ʛʦʨ ʚ ʧʨʝʜʝʣʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʡ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ, ʘ 

ʯʘʩʪʠʯʥʦ ʠ ʩʧʦʩʦʙʫ ʦʙʨʘʟʦʚʘʥʠʷ ʦʥʠ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʥʘʟʝʤʥʳʤʠ ʜʝʣʴʪʘʤʠ, 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʠʩʘʥʥʳʤʠ ʜʣʷ ʤʝʞʛʦʨʥʳʭ ʜʝʧʨʝʩʩʠʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ 

ʉʠʙʠʨʠ. ʇʦʵʪʦʤʫ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʜʣʷ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʩʝʤʠʘʨʠʜʥʳʭ ʦʙʣʘʩʪʷʭ. ɹʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʘʟʝʤʥʳʤʠ 

ʜʝʣʴʪʘʤʠ ʜʝʧʨʝʩʩʠʡ ʂʘʤʯʘʪʢʠ ʠ 

ʩʝʤʠʘʨʠʜʥʳʭ ʦʙʣʘʩʪʝʡ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ ʚ ʨʘʟʜʝʣʝ, ʛʜʝ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʙʠʨʘʶʪʩʷ ʠʭ 

ʩʪʨʦʝʥʠʝ ʠ ʚʦʟʨʘʩʪ. ʉʣʦʞʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ 

ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʨ. ʂʘʤʯʘʪʢʠ 

ʦʙʳʯʥʦ ʪʠʧʠʯʥʳʤ ʘʣʣʶʚʠʝʤ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʳ ʥʘʟʚʘʣʠ ʠʭ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ (ʈʬʛ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ 

ʜʝʣʴʪʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʧʨʝʜʝʣʘʭ 

ʜʝʧʨʝʩʩʠʠ ʫ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ 

ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ, ʙʳʣʠ ʥʘʟʚʘʥʳ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. 

ɺʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

çʩʫʭʠʭè ʨʝʢ ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ. ʇʦʩʣʝʜʥʠʝ ʧʦʣʫʯʠʣʠ 

ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʚ ʩʚʷʟʠ ʩ 

ʵʧʠʟʦʜʠʯʥʦʩʪʴʶ ʠʭ ʩʪʦʢʘ. ɺ 

ʧʝʨʠʦʜʳ ʧʦʥʠʞʝʥʥʦʡ ʚʦʜʥʦʩʪʠ ʚ 

ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 

çʩʫʭʠʭè ʨʝʢ ʚʦʜʘ ʧʦʣʥʦʩʪʴʶ 

ʬʠʣʴʪʨʫʝʪʩʷ ʚ ʥʘʥʦʩʳ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʚʳʩʦʢʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ 

ʧʦʜʥʦʞʠʝ ʚʫʣʢʘʥʘ. ɺ ʪʝʨʤʠʥ 

çʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝè 

(ʈʚʧʨ) ʤʳ ʚʢʣʘʜʳʚʘʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʵʪʠʭ ʨʘʚʥʠʥ ʚʨʝʤʝʥʥʳʤʠ 

ʠʩʩʷʢʘʶʱʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʠ ʧʦʜʯʝʨʢʠʚʘʝʤ ʚʫʣʢʘʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʩʣʘʛʘʶʱʝʛʦ ʠʭ ʤʘʪʝʨʠʘʣʘ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ çʩʫʭʠʝè ʨʝʢʠ ʥʘʯʠʥʘʶʪʩʷ 

ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʤʠ ʜʝʣʴʪʳ ʤʳ ʥʘʟʚʘʣʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ (ʈʬʛ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʚ ʜʝʧʨʝʩʩʠʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʪʝʭ ʝʝ ʫʯʘʩʪʢʘʭ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʠʙʘʥʠʝ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʦʥʠ ʫʩʪʫʧʘʶʪ ʛʣʘʚʥʦʝ ʤʝʩʪʦ 
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ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʦʩʣʝʜʥʠʤ ʢʨʫʧʥʳʤ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʂʘʤʯʘʪʢʠ. 

ʃʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʩʠʥʭʨʦʥʥʦ ʩ 

ʥʠʤʠ ʜʝʣʶʚʠ-ʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʟʘʥʠʤʘʶʪ 

ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʉʨʝʜʠ 

ʣʝʜʥʠʢʦʚʳʭ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʢʦʤʧʣʝʢʩʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʜʚʫʤʷ ʬʘʟʘʤʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʚʦ ʚʨʝʤʷ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʆʣʶʥʠʥ, 19636, 1965; ɹʨʘʡʮʝʚʘ, 

ʄʝʣʝʢʝʩʮʝʚ, 19666; ɹʨʘʡʮʝʚʘ, ɽʚʪʝʝʚʘ ʠ ʜʨ., 1966). ɺʳʜʝʣʝʥʠʝ ʵʪʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʨʘʟʣʠʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. 

ʃʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʢʨʘʩʥʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ, ʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʠ ʨʘʩʧʦʣʘʛʘ-

ʶʪʩʷ ʣʠʙʦ ʚ ʛʦʨʘʭ, ʣʠʙʦ ʧʦ ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ (ʩʤ. ʨʠʩ. 1, 2, ʄ
II
). 

ʃʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ I ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʣʴʥʦ ʨʘʟʤʳʪʳʤʠ 

ʤʦʨʝʥʥʳʤʠ ʛʨʷʜʘʤʠ (ʩʤ. ʨʠʩ. 1, 2, ʄ
I
), ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʤʝʪʢʘʭ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ. ʉ ʦʙʦʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʩʚʷʟʘʥʳ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʦʞʝʥʥʳʝ ʦʜʥʘ ʚ ʜʨʫʛʫʶ ʠ ʨʘʟʜʝʣʝʥʥʳʝ ʫʩʪʫʧʦʤ. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ II ʬʘʟʳ ʠʤʝʶʪ ʚʠʜ ʪʠʧʠʯʥʳʭ ʩʣʘʙʦʚʳʧʫʢʣʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʚ ʜʝʧʨʝʩʩʠʠ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ (ʩʤ. ʨʠʩ. 1, 2, ʈʬʛ
II
 ). ʅʘ 

ʨʷʜʝ ʫʯʘʩʪʢʦʚ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʧʦʜʥʦʞʠʡ ʉʨʝʜʠʥʥʦʛʦ, 

ɻʘʥʘʣʴʩʢʦʛʦ ʠ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ ʧʦʯʪʠ ʩʤʳʢʘʶʪʩʷ ʩʚʦʠʤʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʯʘʩʪʷʤʠ, ʦʪʜʝʣʷʷʩʴ ʣʠʰʴ ʫʟʢʠʤʠ ʜʦʣʠʥʘʤʠ ʨʝʢ ɹʳʩʪʨʦʡ 

ʠ ʂʘʤʯʘʪʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʧʦʜʨʝʟʘʶʪʩʷ ʛʣʘʚʥʳʤʠ ʨʝʢʘʤʠ ʠ ʦʙʨʘʟʫʶʪ 

ʩʪʫʧʝʥʠ ʨʘʟʥʦʡ ʚʳʩʦʪʳ, ʢʦʪʦʨʳʝ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʰʠʙʦʯʥʦ 

ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʪʝʨʨʘʩʳ ʨʝʢ ʂʘʤʯʘʪʢʠ ʠ ɹʳʩʪʨʦʡ. 

ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ (ʈʬʛ) ʧʦʜʚʝʨʛʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʤʳʚʫ ʠ ʣʠʰʴ ʚ ʥʝʤʥʦʛʠʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʠʣʠ ʯʝʨʪʳ 

ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʣʠʢʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʪʘʢʠʭ ʨʘʚʥʠʥ 

ʨʘʟʚʠʪʳ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʦʥʠ 

ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚ ʧʦʜʥʷʪʠʝ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʤʳʚʘ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʠ ʩʣʘʛʘʶʱʠʝ ʠʭ 

ʦʪʣʦʞʝʥʠʷ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʄʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʜʛʦʨʥʳʝ ʰʣʝʡʬʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ (ʈʜʧʨ) ʠ 

ʥʝʙʦʣʴʰʠʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʥʘʟʚʘʥʥʳʝ ʥʘʤʠ 

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ (ʈʧʨ) ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʧʨʦʠʩʭʦʜʠʣʦ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚʦ ʚʨʝʤʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʦʙʩʪʚʝʥʥʦ ʜʦʣʠʥʘ ʂʘʤʯʘʪʢʠ ʟʘʥʠʤʘʝʪ ʫʟʢʫʶ ʧʦʣʦʩʫ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʜʝʧʨʝʩʩʠʠ. ʐʠʨʠʥʘ ʝʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʜʦ 7 ʢʤ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʉ. ʃ. 
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ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨ ʦʙʩʢʦʛʦ ʦ ʥʘʣʠʯʠʠ ʚ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʚʳʩʦʢʠʭ 

ʨʝʯʥʳʭ ʠ ʦʟʝʨʥʳʭ ʪʝʨʨʘʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʠʩʴ (ʄʝʣʝʢʝʩʮʝʚ, 1963; ʂʫʧʨʠʥʘ, 1966). ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ 

ʛʦʣʦʮʝʥʦʚʳʝ ʧʦʡʤʝʥʥʳʝ ʠ ʥʠʟʢʠʝ ʥʘʜʧʦʡʤʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ (ʊʘʣ) ʠ ʧʦʟʜʥʝʧʣʝʡʝʪʦʮʝʥʦʚʳʝ ʮʦʢʦʣʴʥʳʝ ʨʝʯʥʳʝ 

ʪʝʨʨʘʩʳ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʠʟ ʵʪʠʭ ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʪʝʨʨʘʩ ʜʦʩʪʠʛʘʝʪ 

20ð25 ʤ. 

ʆʩʪʘʪʢʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ (ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʦ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ) ʚ ʨʝʣʴʝʬʝ ʥʝ ʚʳʨʘʞʝʥʳ. ʆʥʠ 

ʧʝʨʝʢʨʳʪʳ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʨʠʧʦʜʥʷʪʳʝ ʠ ʨʘʩʯʣʝʥʝʥʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʕʪʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, 

ʠʤʝʶɦʠʝ ʚʠʜ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʨʘʚʥʠʥ (ʈʪ), ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʠʩʧʳʪʘʚʰʝʛʦ ʥʦʚʝʡʰʠʝ 

ʧʦʜʥʷʪʠʷ. ɿʜʝʩʴ ʞʝ ʚ ʨʘʟʨʝʟʘʭ ʵʪʠʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚʩʢʨʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʥʠʞʥʝ-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʜʝʧʨʝʩʩʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʜʝʧʨʝʩʩʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʪʠʧʦʚ ʨʝʣʴʝʬʘ ʠ ʩʣʘʛʘʶʱʠʭ ʠʭ 

ʦʩʘʜʢʦʚ. ʕʪʠ ʫʯʘʩʪʢʠ ʠʣʠ ʨʘʡʦʥʳ ʚ ʮʝʣʦʤ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʚʳʜʝʣʝʥʥʳʤʠ ʉ. ʃ. ʂʫʰʝʚʳʤ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʘʢʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʥʘʰʘ ʪʨʘʢʪʦʚʢʘ ʨʘʟʚʠʪʳʭ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʪʠʧʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʪʨʘʢʪʦʚʢʠ ʫʧʦʤʷʥʫʪʳʭ ʘʚʪʦʨʦʚ. ʋʯʘʩʪʢʠ ʵʪʠ ʩʣʝʜʫʶʱʠʝ: 

1) ʶʞʥʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʶ 

ɹʳʩʪʨʠʥʩʢʫʶ ʜʝʧʨʝʩʩʠʶ ʠ ʶʞʥʫʶ ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʜʦ 

ɺʝʨʭʥʝʢʘʤʯʘʪʩʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʶʞʥʝʝ ʄʠʣʴʢʦʚʦ; 

2) ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʥʘ ʫʯʘʩʪʢʝ ʦʪ ɺʝʨʭʥʝʢʘʤʯʘʪ 

ʩʢʘ ʜʦ ʉʨʝʜʥʝʢʘʤʯʘʪʩʢʘ; 

3) ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʪ ʉʨʝʜʥʝʢʘʤʯʘʪʩʢʘ ʜʦ 

ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ (ʜʦ ʧʦʚʦʨʦʪʘ ʨ. ʂʘʤʯʘʪʢʠ ʥʘ 

ʚʦʩʪʦʢ). 

ʖʞʥʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʘʢʢʫʤʫʣʷʮʠʠ ʣʝʜʥʠʢʦʚʳʭ, ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ, 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʧʨʦʣʶʚʠʘʣʲʥʳʭ ʦʩʘʜʢʦʚ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ (ʩʤ. ʨʠʩ. 1, 2, 3). ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ ʟʜʝʩʴ ʧʦʣʴʟʫʶʪʩʷ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʃʠʰʴ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʥʠ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʘʣʣʶʚʠʘʣʴʥʳʤ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʤ 

ʨʘʚʥʠʥʘʤ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ɺ ʮʝʥʪʨʝ ʜʝʧʨʝʩʩʠʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʧʨʘʚʦ ʠ ʣʝʚʦʙʝʨʝʞʠʡ ʧʦʯʪʠ ʩʤʳʢʘʶʪʩʷ ʩʚʦʠʤʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʯʘʩʪʷʤʠ. ʄʝʞʜʫ ʥʠʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʰʠʨʦʢʠʝ ʜʦʣʠʥʳ ʨʝʢ ɹʳʩʪʨʦʡ ʠ ʂʘʤʯʘʪʢʠ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ ʜʦ 10 ʤ. ʎʦʢʦʣʴʥʳʭ 

ʪʝʨʨʘʩ ʟʜʝʩʴ ʥʝʪ. ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʨʨʘʩʳ 

ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦʜʨʝʟʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʠ 
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ʈʠʩ. 3. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʶʞʥʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

1 ð ʦʪʣʦʞʝʥʠʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ II ʬʘʟʳ ʧʦʟʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʈʬʛ
II
); 2 ð

ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʄ
II
); 3 ð ʦʪʣʦʞʝʥʠʷ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ (ʈʘʣ) 
ʠ
 ʨʝʯʥʳʭ ʪʝʨʨʘʩ (ʊʘʣ) ; 4 ðʢʦʨʝʥʥʳʝ 

ʧʦʨʦʜʳ; 5 ðʛʨʘʥʠʮʳ ʫʩʪʘʥʦʚʣʝʥʥʳʝ; 6 ð ʛʨʘʥʠʮʳ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ; ʈʧʨ ð ʧʨʦʣʛʦʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ 

ʠʤʝʶʱʠʝ ʨʘʟʥʫʶ ʚʳʩʦʪʫ ʦʙʨʳʚʦʚ ʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʣʚʁʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ. 

ɺ ʧʨʝʜʝʣʘʭ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘ-

ʶʪ ʣʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʚʳʥʝʩʝʥʥʳʝ ʚ ʜʝʧʨʝʩʩʠʶ ʣʝʜʥʠʢʘʤʠ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʋ 

ʧʦʜʥʦʞʠʷ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʨʘʟʚʠʪʳ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶ 

ʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ. ʂʘʢʠʭ-ʣʠʙʦ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ 

ʜʨʝʚʥʝʝ ʧʦʩʣʝʜʥʝʡ ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʥʝʪ. 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʘ. 

ɿʜʝʩʴ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ II ʬʘʟʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ, 

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʜʝʧʨʝʩʩʠʠ. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʚʩʝ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ 

ʩʣʘʛʘʶʱʠʝ ʠʭ ʦʩʘʜʢʠ ʦʢʘʟʘʣʠʩʴ ʨʘʟʤʳʪʳʤʠ ʠʣʠ ʧʦʛʨʝʙʝʥʥʳʤʠ ʤʦʣʦʜʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ, ʠʩʧʳʪʘʚʰʝʡ ʧʦʜʥʷʪʠʝ, ʦʪʤʝʯʘʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. ʕʪʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʪ ʨʘʟʤʳʚʘ 

ʮʦʢʦʣʴʥʳʝ ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʩʤ. ʨʠʩ. 2, 4). ɽʱʝ ʙʦʣʝʝ ʜʨʝʚʥʠʝ 

ʫʨʦʚʥʠ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ ʠ ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʥʠʤ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʚʠʜ ʚʳʩʦʢʠʭ ʠ ʩʠʣʴʥʦ 

ʨʘʩʯʣʝʥʝʥʥʳʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʝʨʝʢʨʳʪʳʭ ʤʦʱʥʦʡ ʪʦʣʱʝʡ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. ʕʪʠ ʧʦʛʨʝʙʝʥʥʳʝ ʪʝʨʨʘʩʳ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ 

ʨʘʟʨʝʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ (ʥʠʞʥʝ-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ) ʦʪʣʦʞʝʥʠʡ 

ʜʝʧʨʝʩʩʠʠ, ʩʣʘʛʘʶʱʠʭ ʠʭ ʮʦʢʦʣʴ, ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʄʠʣʴʢʦʚʦ ʜʦ 
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ʈʠʩ.4. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

1 ð ʦʟʝʨʥʳʝ çʩʠʥʠʝ ʛʣʠʥʳè; 2 ð ʘʣʣʶʚʠʘʣʴʥʳʝ çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè; 3ð ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʛʘʣʝʯʥʠʢʠ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; 4 ð1 ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʧʝʩʢʠ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; 5 ð ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʩʫʧʝʩʠ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ; 6 ð ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; 7ð

ʦʪʣʦʞʝʥʠʷ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ; 8 ð ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ; ʈʬʛð

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; ʈʬʛ
II
 - ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; ʄ
II
ð ʤʦʨʝʥʳ II ʬʘʟʳ; ʈʧʨðʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ 

ʜʝʨ. ɼʦʣʠʥʦʚʢʘ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʧʨʠʧʦʜʥʷʪʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʩʣʝʜʥʠʡ ʤʳ 

ʚʳʜʝʣʠʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɻʝʥʝʨʘʣʴʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠʣʠ ɻʝʥʝʨʘʣʴʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ (ʥʝ ʧʫʪʘʪʴ ʩ ʛʦʨʦʡ ɻʝʥʝʨʘʣʢʦʡ). 

ɼʦʣʠʥʘ ʂʘʤʯʘʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʜʝʧʨʝʩʩʠʠ 

ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩ ʥʠʟʢʠʭ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʪʝʨʨʘʩ, ʥʦ ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʮʦʢʦʣʴʥʳʝ 

ʪʝʨʨʘʩʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ʚʳʩʦʪʦʡ ʜʦ 20ð25 ʤ). 

ʃʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʷ II ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʘʭʦʜʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʠʭ ʧʦʜʥʦʞʠʷ ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. 

ʃʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ I ʬʘʟʳ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʡ 

ʜʝʧʨʝʩʩʠʠ, ʦʢʘʟʘʣʠʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʟʤʳʪʳʤʠ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ II ʬʘʟʳ. ʃʠʰʴ 

ʤʝʩʪʘʤʠ ʦʥʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʤʦʨʝʥʥʳʭ ʛʨʷʜ 

(ʤʝʞʜʫʨʝʯʴʝ ʂʦʟʳʨʝʚʢʠ ʠ ɹʦʣʴʰʦʡ ʂʠʤʠʪʠʥʳ). ɹʦʣʝʝ ʜʨʝʚʥʠʝ 

ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʟʨʝʟʘʭ. 

ʉʪʨʦʝʥʠʝ ʩʝʚʝʨʥʦʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ (ʩʝʚʝʨʥʝʝ 

ʉʨʝʜʥʝ-ʢʘʤʯʘʪʩʢʘ) ʦʩʣʦʞʥʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʳʩʦʯʘʡʰʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. ɿʜʝʩʴ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʪʠʧʳ ʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ð ʢʦʥʫʩʳ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ, ʣʘʚʦʚʳʝ ʠ ʰʣʘʢʦʚʳʝ ʢʦʥʫʩʳ, 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʨʘʚʥʠʥʳ ʤʦʣʦʜʳʭ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ, ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʣʘʪʦ ʠ 

ʜʨ. ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ çʩʫʭʠʭè 

ʨʝʢ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʣʝʜʥʠʢʦʚ. ɼʦʣʠʥʘ ʂʘʤʯʘʪʢʠ ʠʤʝʝʪ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʪʦʣʴʢʦ ʥʠʟʢʠʝ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ (ʚʳʩʦʪʦʡ ʜʦ 7ð8 ʤ), ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʙʨʳʚʳ 

ʚʦʟʥʠʢʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʨʝʟʘʥʠʷ ʨʝʢʦʡ ʥʘʢʣʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 
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ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʝʧʨʝʩʩʠʠ, ʢʘʢ 

ʠ ʥʘ ʧʝʨʚʦʤ, ʩʘʤʦʤ ʶʞʥʦʤ, ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥ ʙʦʣʝʝ ʜʨʝʚʥʠʭ, ʯʝʤ 

ʩʠʥʭʨʦʥʥʳʝ II ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʥʝʪ. ʅʠʛʜʝ ʥʝ 

ʚʩʢʨʳʚʘʶʪʩʷ ʠ ʥʠʞʥʝʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʠʟʣʦʞʠʣʠ ʪʦʣʴʢʦ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʜʝʧʨʝʩʩʠʠ. ɼʝʪʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʦʨʤ 

ʨʝʣʴʝʬʘ, ʚʦʟʨʘʩʪʘ ʠ ʛʝʥʝʟʠʩʘ ʩʣʘʛʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ 

ʥʠʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʨʘʙʦʪʳ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ 

ʩʥʘʯʘʣʘ ʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʛʜʝ 

ʚʩʢʨʳʚʘʶʪʩʷ ʩʘʤʳʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ. ɿʘʪʝʤ ʙʫʜʫʪ ʦʧʠʩʘʥʳ 

ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ 

ʦʪʣʦʞʝʥʠʷ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ʂʘʤʯʘʪʢʠ ʠ 

ɹ ʩrʪʨʦʡ, ʥʦ ʟʘʥʠʤʘʶʱʠʝ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʜʝʧʨʝʩʩʠʠ. ɺ ʢʦʥʮʝ 

ʨʘʟʜʝʣʘ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʦʝʥʠʝ ʩʘʤʠʭ ʜʦʣʠʥ ʂʘʤʯʘʪʢʠ ʠ 

ɹʳʩʪʨʦʡ. 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʉʇʆʈʆɺʆ-ʇʓʃʔʎɽɺʓɽ ʉʇɽʂʊʈʓ ʀ ʌʃʆʈɸ 

ɼʀɸʊʆʄʆɺʓʍ ɺʆɼʆʈʆʉʃɽʁ 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʳ ʢʨʘʪʢʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʝʧʨʝʩʩʠʠ, ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʧʦʨʦʚʦʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʘʭ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʝ, ʪʘʢ ʢʘʢ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʚʳʚʦʜʳ ʦ ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ 

ʩʨʘʚʥʝʥʠʷ ʩ ʥʘʩʪʦʷʱʠʤ ʚʨʝʤʝʥʝʤ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʙʘʩʩʝʡʥʘ ʂʘʤʯʘʪʢʠ 34% ʚʩʝʡ 

ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʣʝʩʘ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ (Betula Ermanii 

Cham.) ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʨʷʙʠʥʳ, ʞʠʤʦʣʦʩʪʠ, ʰʠʧʦʚʥʠʢʘ, ʩ ʥʘʟʝʤʥʳʤ 

ʧʦʢʨʦʚʦʤ ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ, ʘ ʥʘ ʙʦʣʝʝ ʩʳʨʳʭ ʫʯʘʩʪʢʘʭ ð ʰʝʣʦʤʘʡʥʠʢʘ, 

ʭʚʦʱʝʡ, ʧʘʧʦʨʦʪʥʠʢʦʚ. ʂʘʤʝʥʥʦʙʝʨʝʟʥʷʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤ 

ʠ ʥʠʞʥʠʤ ʯʘʩʪʷʤ ʩʢʣʦʥʦʚ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʷʩ ʦʪ 250ð400 ʜʦ 700ð800 ʤ. ɺ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʙʝʨʝʟʥʷʢʠ ʩʧʫʩʢʘʶʪʩʷ ʥʘ ʨʘʚʥʠʥʫ ʣʠʰʴ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ (ʧʦʩ. ʇʫʱʠʥʦ) ʠ 

ʩʝʚʝʨʝ (ʧʦʩ. ʂʦʟʳʨʝʚʩʢʠʡ ʉʦʚʭʦʟ ð ʂʣʶʯʠ). ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ 

ʨʘʚʥʠʥʥʳʝ ʫʯʘʩʪʢʠ ʟʘʥʷʪʳ ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ (Larix 

kurilensis ʄʘʫʛ.) ʠ ʝʣʠ (Picea yezoensis S. et z). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ, ʙʘʛʫʣʴʥʠʢʦʚʳʝ, ʩ ʢʝʜʨʦʚʳʤ 

ʩʪʣʘʥʠʢʦʤ, ʛʦʣʫʙʠʯʥʳʝ, ʘ ʩʨʝʜʠ ʝʣʦʚʳʭ ʣʝʩʦʚ, ʨʘʟʚʠʪʳʭ ʥʝʙʦʣʴʰʠʤʠ 

ʫʯʘʩʪʢʘʤʠ,ð ʝʣʴʥʠʢʠ ʩ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ ʠʟ ʟʝʣʝʥʳʭ ʤʭʦʚ ʠ ʧʣʘʫʥʦʚ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ. ɺ ɹʳʩʪʨʠʥʝʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʶʞʥʝʝ ʧʦʩ. ʄʠʣʴʢʦʚʦ) 

ʥʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʳ ʣʝʩʘ ʠʟ ʙʝʣʦʡ ʙʝʨʝʟʳ (ʧʨʝʩʥʝʮʘ). 
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ʇʦʡʤʝʥʥʳʝ ʣʝʩʘ ʚ ʜʝʧʨʝʩʩʠʠ ʩʦʩʪʦʷʪ ʦʙʳʯʥʦ ʠʟ ʩʘʭʘʣʠʥʩʢʦʡ ʠʚʳ ʠ 

ʧʫʰʠʩʪʦʡ ʦʣʴʭʠ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʯʦʟʝʥʠʠ ʠ ʪʦʧʦʣʷ ʜʫʰʠʩʪʦʛʦ, ʩ 

ʛʫʩʪʳʤʠ ʟʘʨʦʩʣʷʤʠ ʰʝʣʦʤʘʡʥʠʢʘ, ʢʨʘʧʠʚʳ, ʚʝʡʥʠʢʘ. ʅʝʙʦʣʴʰʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʣʠʥʥʳʝ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʫʛʘ. ʃʝʩʥʳʝ 

ʤʘʩʩʠʚʳ ʥʝʨʝʜʢʦ ʧʨʝʨʳʚʘʶʪʩʷ ʦʩʦʢʦʚʳʤʠ ʠʣʠ ʦʩʦʢʦʚʦ-ʤʦʭʦʚʳʤʠ 

ʙʦʣʦʪʘʤʠ ʩ ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʷʨʫʩʦʤ ʠʟ ʢʘʨʣʠʢʦʚʦʡ ʙʝʨʝʟʢʠ, ʩ ʙʘʛʫʣʴʥʠʢʦʤ, 

ʚʦʩʢʦʚʥʠʮʝʡ, ʛʦʣʫʙʠʢʦʡ, ʢʣʶʢʚʦʡ, ʰʠʢʰʝʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʦʢʨʫʞʘʶʱʠʭ ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʣʝʩʘ ʠʟ 

ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 800 ʤ ʩʤʝʥʷʶʪʩʷ ʟʘʨʦʩʣʷʤʠ ʦʣʴʭʦʚʦʛʦ 

ʠʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʢʦʪʦʨʳʝ ʝʱʝ ʚʳʰʝ ʧʝʨʝʭʦʜʷʪ ʚ ʟʣʘʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʥʘʛʦʨʥʳʝ ʪʫʥʜʨʳ ʩ ʧʦʢʨʦʚʦʤ ʠʟ ʟʝʣʝʥʳʭ 

ʤʭʦʚ, ʙʘʛʫʣʴʥʠʢʘ, ʨʦʜʦʜʝʥʜʨʦʥʘ, ʰʠʢʰʠ, ʛʦʣʫʙʠʮʳ, ʦʩʦʢ, ʟʣʘʢʦʚ, 

ʢʘʨʣʠʢʦʚʦʡ ʠʚʳ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʝʟʢʠ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʥʠʟʢʦʡ ʧʦʡʤʳ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʩʣʦʚʳʝ ʠ ʧʦʡʤʝʥʥʳʝ ʧʨʦʙʳ ʨ. ʂʘʤʯʘʪʢʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ 

(ʨʠʩ. 5) ʚ ʮʝʣʦʤ ʘʜʝʢʚʘʪʥʳ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʠ ʦʪʨʘʞʘʶʪ ʚʩʝ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʢʘʢ ʩʘʤʦʡ ʜʝʧʨʝʩʩʠʠ, ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʝ 

ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʦʮʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʦʙʱʠʡ ʣʝʩʥʦʡ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʡʦʥʘ ʠ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʣʝʩʦʚ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʦʣʴʭʦʚʥʠʢʦʚ, ʘ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʟʘʨʦʩʣʝʡ ʩʪʣʘʥʠʢʘ. ɺ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚ ʩʧʝʢʪʨʘʭ ʦʪʨʘʞʝʥʳ ʭʚʦʡʥʳʝ ʝʣʦʚʳʝ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ 

(ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʝʣʠ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 4-5%, ʘ ʠʥʦʛʜʘ ʝʝ 

ʥʝʪ ʚʦʦʙʱʝ). ʅʝʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʣʠʩʪʚʝʥʥʠʮʳ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʝ ʨʦʣʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ, ʩʚʷʟʘʥʦ ʩ ʧʣʦʭʦʡ 

ʟʘʭʦʨʦʥʷʝʤʦʩʪʴʶ ʝʝ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ 

ʧʳʣʮɹʳ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʠʩʢʦʧʘʝʤʳʭ ʩʧʝʢʪʨʘʭ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʰʠʨʦʢʦʤ ʨʘʟʚʠʪʠʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʩʧʦʨ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʳʣʴʮʳ Gramineae, ʨʘʟʥʦʪʨʘʚʴʷ, Ericales ʠ ʩʧʦʨ Polypodiaceae 

ʦʪʨʘʞʘʝʪ ʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʥʘʟʝʤʥʦʤ ʧʦʢʨʦʚʝ ʢʘʤʝʥʥʦʙʝʨʝʟʥʷʢʦʚ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʘ ʩʧʦʨ Bryales ʠ Lycopodiacea (Lycopodium annotinum, L. 

clavatum, L. complanatym) ʚ ʥʘʟʝʤʥʦʤ ʧʦʢʨʦʚʝ ʝʣʦʚʳʭ ʠ ʝʣʦʚʦ-

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Cyperaceae, Ericales, ʩʧʦʨ 

Sphagnales, Bryales, Selaginella sibirica, Lycopodium pungens, L. sitchense, L. 

appressum, L. obscurum, L. alpinum ʠ ʧʳʣʴʮʳ Betula sect. Nanae ʩʚʷʟʘʥʦ ʩ 

ʥʘʣʠʯʠʝʤ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʜʝʧʨʝʩʩʠʠ ʤʦʭʦʚʳʭ ʙʦʣʦʪ, ʘ ʚ ʧʨʝʜʝʣʘʭ 

ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ - ʥʘʛʦʨʥʳʭ ʪʫʥʜʨ. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʝʢʦʪʦʨʘʷ ʣʦʢʘʣʴʥʦʩʪʴ ʩʧʝʢʪʨʦʚ ʠʟ ʜʝʨʥʠʥʳ 

(ʩʤ. ʨʠʩ. 5), ʚʟʷʪʦʡ ʚ ʙʝʨʝʟʦʚʦʤ (ʦʙʨ. 817), ʣʠʩʪʚʝʥʥʠʯʥʦʤ (ʦʙʨ. 913) ʠʣʠ 

ʝʣʦʚʦʤ (ʦʙʨ. 438ʘ) ʣʝʩʫ. ɺ ʥʠʭ, ʝʩʪʝʩʪʚʝʥʥʦ, ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʳʣʴʮʘ 

ʦʩʥʦʚʥʦʡ, ʧʦʨʦʜʳ, ʦʙʨʘʟʫʶʱʝʡ ʜʘʥʥʫʶ ʘʩʩʦʮʠʘʮʠʶ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ 

(ʦʙʨ. 590, 591, 592; ʩʤ. ʨʠʩ. 5), ʚʟʷʪʳʝ ʫ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʘ ʊʦʣʙʘʯʠʢ. ʕʪʦʪ 

ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 800-900 ʤ ʚʳʰʝ ʛʨʘʥʠʮʳ ʣʝʩʥʦʡ 
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʤʝʥʠʣʘʩʴ ʟʜʝʩʴ ʣʫʛʘʤʠ ʠ ʥʘʛʦʨʥʳʤʠ ʪʫʥʜʨʘʤʠ. 

ʆʜʥʘʢʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʢʘʢ ʠʟ ʜʝʨʥʠʥʳ, ʪʘʢ ʠ ʠʟ ʨʫʩʣʘ ʨ. 

ʉʪʫʜʝʥʦʡ ʦʪʨʘʞʘʶʪ ʥʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʨʘʡʦʥʘ, ʘ ʦʙʱʠʡ ʝʝ ʭʘʨʘʢʪʝʨ 

ʜʣʷ ʚʩʝʡ ʜʝʧʨʝʩʩʠʠ (ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʘ 

ʩʨʝʜʠ ʥʠʭ Betula Ermanii, ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Larix, Picea, ʩʧʦʨ 

Polypodiaceae). ʊʘʢ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ-ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʷʩʥʦʩʪʠ 

ʦʧʦʨʦʚʦʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʦʪʜʝʣʴʥʳʭ ʧʦʷʩʦʚ ʦʪʨʘʞʘʶʪ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ 

ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 20 

ʧʨʦʙ ʧʣʘʥʢʪʦʥʘ, 15 .ʧʨʦʙ ʦʙʨʘʩʪʘʥʠʡ ʠ ʠʣʦʚ ʨ. ʂʘʤʯʘʪʢʠ. 

ɸʥʘʣʠʟ ʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ, ʩʦʙʨʘʥʥʳʭ ʚ ʪʨʝʭ ʫʯʘʩʪʢʘʭ ʪʝʯʝʥʠʷ 

ʂʘʤʯʘʪʢʠ, ʚ ʚʝʨʭʥʝʤ (ʧʦʩ. ʂʠʨʛʘʥʠʢ), ʩʨʝʜʥʝʤ (ʧʦʩ. ʂʦʟʳʨʝʚʩʢ) ʠ ʥʠʞʥʝʤ 

(ʧʦʩ. ʂʣʶʯʠ), ʧʦʢʘʟʘʣ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ (145 

ʬʦʨʤ) ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʙʝʜʥʦʩʪʠ. ɹʦʛʘʪʳʡ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʧʣʘʥʢʪʦʥʘ ʦʙʫʩʣʦʚʣʝʥ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʪʠʧʠʯʥʦ 

ʜʦʡʥʳʭ ʬʦʨʤ (ʦʪ 60 ʜʦ 130 ʬʦʨʤ). ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʷʤʠ ʧʣʘʥʢʪʦʥʘ ʨ. ʂʘʤʯʘʪʢʠ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ: 

Melosira distans (Ehr.) Kiitz, M. granulata (Ehr.) Ralfs- M. italica (Ehr.) Kiitz., 

Meridion circulare Ag. var. circulare et' var. constricta (Ralfs) V. H., Diatoma 

hiemale (Lyngb) Heib. var. hiemale et var. mesodon (Ehr.) Grun., Ceratoneis 

arcus (Ehr.) Kiitz. ʩ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, Didymosphenia geminata (Lyngb) M. 

Schmidt. ɺ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʂʘʤʯʘʪʢʠ ʚ 

10 ʧʨʦʙʘʭ ʧʣʘʥʢʪʦʥʘ ʧʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʣʠʩʴ Cyclotella kuetzingiana Thw., 

Stephanodiscus astraea (Ehr.) Grun. var. astraea et var. minutulus (Kiitz .) Grun. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʨ. ʂʘʤʯʘʪʢʠ 

ʦʙʥʘʨʫʞʝʥʳ ʙʝʜʥʳʝ ʚ ʚʠʜʦʚʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʷʭ ʢʦʤʧʣʝʢʩʳ 

ʜʠʘʪʦʤʦʚʳʭ. ʀʟ 148 ʚʠʜʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʘʭ 

ʧʣʘʥʢʪʦʥʘ, ʦʙʨʘʩʪʘʥʠʷ ʠ ʥʘʠʣʢʦʚ, ʚ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʚʩʪʨʝʯʝʥʦ ʦʢʦʣʦ 30. 

ɺʩʝ ʦʥʠ ʦʪʤʝʯʘʣʠʩʴ ʩ ʦʮʝʥʢʘʤʠ çʝʜʠʥʠʯʥʦè ʠʣʠ çʨʝʜʢʦè. ʉʨʝʜʠ ʥʠʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʥʥʳʝ ʣʠʪʦʨʘʣʴʥʳʝ ʬʦʨʤʳ ʛʨʫʥʪʦʚ ʠ ʦʙʨʘʩʪʘʥʠʡ: Diatoma 

hiemale (Lyngb.) Heib. var. hiemale et var. mesodon (Ehr.) Grun., Meridion 

circulare Ag. var. circulare et var. constricta (Ralfs) V. H., Fragilaria construens 

(Ehr.) Grun., F. leptostauron (Ehr.) Hust., F. pinnata Ehr., Ceratoneis arcus 

(Ehr.) Kiitz., Syndra ulna (Nitzsch) Ehr., Cocconeis placentula Ehr., Navicula 

dicephala (Ehr.) W. Sm., Pinnularia alpina W. Sm., P. borealis Ehr., P. 

miicrostauron (Ehr.) Cl., P. viridis (Nitzsch) Ehr., Amphora ovalis Kiitz. ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʇʣʘʥʢʪʦʥʥʳʝ ʚʠʜʳ ʦʪʤʝʯʘʣʠʩʴ ʩʧʦʨʘʜʠʯʝʩʢʠ ʚ ʚʠʜʝ 

ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʨʫʩʣʦʚʳʭ ʧʨʦʙʘʭ. ɺʠʜʠʤʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʙʳʩʪʨʦʝ ʪʝʯʝʥʠʝ ʨ. ʂʘʤʯʘʪʢʠ ʠ ʤʘʣʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʥʝ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʙʨʘʩʪʘʥʠʡ ʤʘʢʨʦʬʠʪʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʩʠʥʫʟʠʡ ʜʠʘʪʦʤʦʚʳʭ. ʇʝʩʯʘʥʳʡ ʛʨʫʥʪ, ʚʳʩʪʫʧʘʶʱʠʡ ʧʦʯʪʠ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʨʫʩʣʘ ʨʝʢʠ, ʷʚʣʷʝʪʩʷ ʤʘʣʦʧʨʠʛʦʜʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʟʘʭʦʨʦʥʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ. 

ʂʘʯʝʩʪʚʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʜʠʘʪʦʤʦʚʳʭ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʙʳ ʥʘʠʣʢʦʚ ʠ ʦʙʨʘʩʪʘʥʠʡ ʠʟ ʩʪʘʨʠʮ, 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʧʨʦʪʦʢ ʠ ʵʬʝʤʝʨʥʳʭ ʦʟʝʨʢʦʚ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ. ɺ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 60 ʜʦ 140 ʬʦʨʤ (ʜʦ 1000 ʵʢʟ. ʥʘ 

ʧʨʝʧʘʨʘʪ). ʉʚʦʝʦʙʨʘʟʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʨʠʥʥʳʭ ʧʨʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʬʦʨʤ. ɼʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ 

ʜʦʥʥʳʝ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʚʠʜʳ, ʩʫʙʜʦʤʠʥʠʨʫʶʱʝʝ - ʨʝʦʬʠʣʴʥʳʝ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʙʝʥʪʠʯʝʩʢʠʝ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʦʜʘ Fragilaria (8 ʬʦʨʤ), Eunotia (12 ʬʦʨʤ), Navicula (12 ʬʦʨʤ), Pinnularia 

(19 ʬʦʨʤ), Cymbella (10 ʬʦʨʤ) ʠ GomphonenVa (14 ʬʦʨʤ). 

ɺ ʩʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʦʥʥʳʭ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʘʨʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʭʦʜʷʪ: Melosira varians Ag., Fragilaria construens 

(Ehr.) Grun., F. pinnata Ehr., F. virescens Ralfs, Eunotia praerupta Ehr., 

Cocconeis placentula var. euglypta (Ehr.) CL, Frustulia rhomboides (Ehr.) D. 

ʊ., Navicula cryptocephala var. veneta (Kiitz.) Grun., Pinnularia alpina W. Sm., 

P. borealis Ehr., P. aff. isostauron Grun., P. viridis (Nitzsch) Ehr., Amphora 

ovalis var. libyca Ehr. et var. pediculus Kiitz., Cymbella stuxbergii var. 

intermedia Meist., C. turgida (Greg.) Cl., C. ventricosa.. Kiitz., Rhopalodia 

gibba var. ventricosa (Ehr.) Grun., Hantzschia amphi-oxys (Ehr.) Grun., 

Cymatopleura solea (Breb.) W. Sm. ʇʨʝʜʩʪʘʚʠʪʝʣʠ peoʬʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ 

ʧʣʘʥʢʪʦʥʥʳʝ ʚʠʜʳ ʚ ʩʪʘʨʠʯʥʳʭ ʧʨʦʙʘʭ ʛʨʫʥʪʘ ʜʦʩʪʠʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʦʮʝʥʦʢ, ʯʝʤ ʚ ʧʨʦʙʘʭ ʧʣʘʥʢʪʦʥʘ ʨ. ʂʘʤʯʘʪʢʠ: Melosira distans (Ehr.) Kiitz. 

(ʜʦ çʦʯʝʥʴ ʯʘʩʪʦè), ʄ. italica (Ehr.) Kiitz. var. ltalica et var. valida (Grun.) 

Hust. (ʜʦ çʦʯʝʥʴ ʯʘʩʪʦè), Cyclotella kuetzi.ngiana var. radiosa Fricke (ʜʦ 

çʥʝʨʝʜʢʦè), Stephanodiscus astraea var. minutulus (Kiitz.) Grun. (ʜʦ 

çʥʝʨʝʜʢʦè), Diatoma hiemale (Lyngb.) Heib. (ʜʦ çʦʯʝʥʴ ʯʘʩʪʦè), Meridion 

circulare Ag. (ʜʦ çʯʘʩʪʦè), Ceratoneis arcus (Ehr.) Kiitz., Didymosphenia 

geminata (Lyngb.) M. Schmidt (ʜʦ çʥʝʨʝʜʢʦè). 

ɹʣʠʟʢʠʤʠ ʧʦ ʩʦʩʪʘʚʫ ʢ ʢʦʤʧʣʝʢʩʘʤ ʩʪʘʨʠʯʥʳʭ ʛʨʫʥʪʦʚ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʥʘʠʣʢʠ 

ʠʟ ʣʫʞ ʠ ʵʬʝʤʝʨʥʳʭ ʦʟʝʨʢʦʚ). ʆʪʣʠʯʠʝ ʧʦʩʣʝʜʥʠʭ ʩʦʩʪʦʠʪ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʦʮʝʥʢʘʭ ʦʙʠʣʠʷ ʬʦʨʤ ʠ ʧʨʠʩʫʪʩʪʚʠʠ ʪʠʧʠʯʥʦʡ ʵʜʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ: 

Navicula mutica Kiitz ., N. contenta Grun. f. contenta et f. biceps Arn., 

Pinnularia borealis Ehr., Hantzschia amphioxys (Ehr.) Grun. var. amphioxys et 

var. major Grun. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʣʶʚʠʘʣʴʥʦʡ ʜʠʘʪʦʤʦʚʦʡ 

ʬʣʦʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʬʦʨʤ ð ʦʣʠʛʦʛʘʣʦʙʳ ʠ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʘʪʝʛʦʨʠʠ ʠʥʜʠʬʬʝʨʝʥʪʦʚ (80%), ʥʘ ʜʦʣʶ ʛʘʣʦʬʠʣʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 15%, ʘ ʛʘʣʦʬʦʙʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 5%. ɺ ʛʨʫʧʧʫ 

ʠʥʜʠʬʬʝʨʝʥʪʦʚ ʚʭʦʜʠʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʩʩʦʚʳʭ ʠ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ 

ʚʠʜʦʚ. ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʣʶʚʠʘʣʴʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ 

ʢʦʩʤʦʧʦʣʠʪʳ (69%), ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 17%, 

ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʝ ð 6%, ʩʝʚʝʨʦ-ʘʣʴʧʠʡʩʢʠʝ ð 8%. 
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ʈʠʩ. 6. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʷʨʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

I  ð  ʷʨ ɻʝʥʝʨʘʣʢʘ; I I  ð ʷʨ 

ʇʦʣʦʚʠʥʢʘ; I I I  ð  ʷʨ ʂʨʫʪʦʡ; 

I Vð ʷʨ ɼʝʚʠʯʠʡ; V  ð ʷʨ 

ʄʘʣʝʥʴʢʠʡ; V I  ð ʷʨ ʉʨʝʜʥʠʡ; 

V I I  ð ʷʨ ɹʦʣʴʰʦʡ; ʋ ʐ ð ʷʨ 

ʅʝʜʦʩʪʫʧʥʳʡ; I X  ð ʷʨ ʂʘʪʫʥ; X  

ð ʷʨ ɼʠʘʪʦʤʠʪʦʚʳʡ; X I  ð ʷʨ 

ɼʣʠʥʥʳʡ; X I I  ð ʷʨ ʂʘʣʝʜʝʯ; 

X I I I  ð ʷʨ ʈʦʤʘʥʦʚʩʢʠʡ 

ʉʊʈɸʊʀɻʈɸʌʀʗ ʈʓʍʃʓʍ ʆʊʃʆɾɽʅʀʁ, 

ʉʃɸɻɸʖʑʀʍ ɺʓʉʆʂʀɽ ʊɽʈʈɸʉʆɺʀɼʅʓɽ ʇʆɺɽʈʍʅʆʉʊʀ 
 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ 

ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʝʝ ʯʘʩʪʠ. ɿʜʝʩʴ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʪʷʥʫʪʘʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ ʛʨʷʜʦʦʙʨʘʟʥʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʤʳ ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʥʦʚʘʪʴ ɻʝʥʝʨʘʣʴʩʢʠʤ 

ʧʦʜʥʷʪʠʝʤ. ʖʞʥʘʷ ʠ ʩʝʚʝʨʥʘʷ ʝʛʦ ʛʨʘʥʠʮʳ 

ʧʨʦʭʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʰʠʨʦʪʝ ʧʦʩ. 

ʄʠʣʴʢʦʚʦ ʠ ʩ. ɼʦʣʠʠʦʚʢʘ. ɺʦʟʚʳʰʝʥʥʦʩʪʴ 

ʧʨʠʫʨʦʯʝʥʘ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʠ ʜʝʣʠʪʩʷ 

ʜʦʣʠʥʦʡ ʨ. ʂʘʤʯʘʪʢʠ ʥʘ ʜʚʘ ʫʯʘʩʪʢʘ. 

ʃʝʚʦʙʝʨʝʞʥʳʡ ʝʝ ʫʯʘʩʪʦʢ ʚ ʚʠʜʝ ʫʟʢʦʡ ʧʦʣʦʩʳ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʄʠʣʴ ʢʦʚʢʠ 

ʜʦ ʫʩʪʴʷ ʄʘʣʦʡ ʂʠʤʠʪʠʥʳ. ʇʨʘʚʦʙʝʨʝʞʥʳʡ 

ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʧʦʜʥʦʞʠʷ ʛʦʨʳ 

ɻʝʥʝʨʘʣʢʠ, ʩʣʦʞʝʥʥʦʡ ʟʬʬʫʟʠʚʘʤʠ. ɿʜʝʩʴ, ʥʘ 

ʚʝʨʰʠʥʝ ʛʦʨʳ, ʃ. ʀ. ʃʘʧʰʠʥʳʤ ʚ 1962 ʛ. ʚ 

ʰʫʨʬʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ 

ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʭ ʘʥʜʝʟʠʪʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʩʫʱʥʦʩʪʠ ʚʳʩʦʢʫʶ 

ʪʝʨʨʘʩʦʚʠʜʥʫʶ ʨʘʚʥʠʥʫ, ʛʫʩʪʦ ʨʘʩʯʣʝʥʝʥʥʫʶ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ, ʩʝʪʴʶ ʫʟʢʠʭ ʠ 

ʛʣʫʙʦʢʠʭ ʦʚʨʘʛʦʚ ʠ ʧʨʦʤʦʠʥ. ʀʥʪʝʥʩʠʚʥʦʤʫ 

ʨʘʩʯʣʝʥʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʣʠʪʦʣʦʛʠʷ ʩʣʘʛʘʶʱʠʭ ʧʦʨʦʜ (ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ), ʩ 

ʜʨʫʛʦʡ, ð ʟʥʘʯʠʪʝʣʴʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ 

ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʘʩʘʚʠʜʥʦʡ ʨʘʚʥʠʥʳ 

260ð270 ʤ ʥʘ ʶʛʝ ʠ 200ð210 ʤ ʥʘ ʩʝʚʝʨʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 130ð140 ʠ 

100ð110 ʤ. ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʚʳʩʦʪʳ ʪʝʨ-

ʨʘʩʦʚʠʜʥʦʡ ʨʘʚʥʠʥʳ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ (210ð230 

ʤ ʥʘʜ ʫʨ. ʤ. ʠ 30ð100 ʤ ʥʘʜ ʫʨʝʟʦʤ ʨ. ʂʘʤʯʘʪʢʠ).

 ʆʪʣʦʞʝʥʠʷ ʵʪʠʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʨʘʚʥʠʥ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʚʩʢʨʳʚʘʶʪʩʷ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʳʚʘʭ (ʷʨʘʭ) ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠ̫ ʦʩʥʦʚʥʳʭ ʷʨʦʚ ʜʘʝʪʩʷ ʥʘ ʨʠʩ. 6. 
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ɺ ʨʘʟʨʝʟʝ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʚʩʢʨʳʚʘʶʪʩʷ ʧʷʪʴ ʛʦʨʠʟʦʥʪʦʚ 

ʦʪʣʦʞʝʥʠʡ (ʨʠʩ. 7). ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʦʟʝʨʥʳʝ çʩʠʥʠʝ ʛʣʠʥʳè, 

ʚʢʣʶʯʘʶʱʠʝ ʨʷʜ ʬʘʮʠʡ ð ʦʪ ʧʨʠʙʨʝʞʥʳʭ (ʧʝʩʢʠ ʠ ʛʨʘʚʠʡʥʠʢʠ) ʜʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ (ʜʠʘʪʦʤʠʪʳ). ʄʦʱʥʦʩʪʴ çʩʠʥʠʭ ʛʣʠʥè ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʨʘʟʨʝʟʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 5ð6 ʤ, ʦʜʥʘʢʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʟʘʣʝʛʘʥʠʠ ʦʪʣʦʞʝʥʠʡ ʠ ʩʦʧʦʩʪʘʚʣʷʷ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʨʘʟʨʝʟʦʚ, 

ʢʨʘʡʥʠʭ ʧʦ ʪʝʯʝʥʠʶ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʨ. ʂʘʤʯʘʪʢʘ ʧʨʦʨʝʟʘʣʘ ʪʦʣʱʫ 

çʛʣʠʥè ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 80 ʤ. ʅʘ çʩʠʥʠʭ ʛʣʠʥʘʭè ʩ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʪʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚè ʤʦʱʥʦʩʪʴʶ ʜʦ 40 ʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʨʳʪʳ ʣʝʜʥʠʢʦʚʳʤʠ ʠ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ 

(çʤʦʨʝʥʦʧʦʜʦʙʥʘʷè ʪʦʣʱʘ) ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʤ. ʇʦʚʝʨʭ ʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʣʝʞʘʪ ʧʘʯʢʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʩʘʜʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ. ʉʣʦʞʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʪʝʨʨʘʩʳ ʚ ʨʝʣʴʝʬʝ ʥʝ ʚʳʨʘʞʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʛʨʝʙʝʥʳ ʤʦʱʥʦʡ (25ð30 ʤ) ʪʦʣʱʝʡ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. ʇʦʩʣʝʜʥʠʝ 

ʩʣʘʛʘʶʪ ʩʘʤʫʶ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʠ ʠʤʝʶʪ ʧʝʨʚʠʯʥʦʝ ʵʦʣʦʚʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʅʠʞʝ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʢʘʞʜʦʤ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

 

 

 

 

 

 

 

ʈʠʩ. 7. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʟʨʝʟʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

1 - ʪʦʥʢʦʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩʫʛʣʠʥʢʠ, ʩʫʧʝʩʠ, ʧʝʩʢʠ; 2-ʧʝʩʢʠ; 3 ~ ʧʝʩʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʣʦʠʩʪʳʝ; 4 - ʧʝʩʢʠ 

çʢʦʩʦʩʣʦʠʩʪʳʝè; 5 -ʣʝʩʢʠ ʧʳʣʝʚʘʪʳʝ; 5 ~ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʩʫʧʝʩʠ ʩ ʛʘʣʴʢʦʡ ʤʦʨʝʥʘ; 7 ð ʛʘʣʝʯʥʠʢ; 8 ð ʛʨʘʚʠʡ; 9 ð 

ʩʫʧʝʩʠ; 10ðʩʫʧʝʩʠ ʩʣʦʠʩʪʳʝ; 11ðʩʫʧʝʩʠ ʧʦʢʨʦʚʥʳʝ; 12 - ʩʫʛʣʠʥʢʠ; ;3-ʪʦʨʬ; 14 ð ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ. Q1
1 ï 

Q1
2lim_ ʦʟʝʨʥʳʝ çʩʠʥʠʝ ʛʣʠʥʳè; Q1

2-Q2
1al -ʘʣʣʶʚʠʘʣʴʥʳʝ çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè; Q2

2 gl - ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (çʤʦʨʝʥʦʧʦʜʦʙʧʘʷè ʪʦʣʱʘ); Q3
1 al -ʘʣʣʶʚʠʘʣʴʥʳʝ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ 

ʧʦʛʨʝʙʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ; Q3
2-3 pk - ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ; .Q2

3 
fgl - ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

21 
 

ʊʆʃʑɸ çʉʀʅʀʍ ɻʃʀʅè (Q1
1
ðQ1

2
) 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʦʯʪʠ ʚʩʝʭ ʷʨʦʚ ʟʘʣʝʛʘʶʪ 

ʦʟʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʜʝʣʝʥʥʳʝ ʉ. ʃ. ʂʫʰʝʚʳʤ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʤ (1940) 

ʚ IV ʛʦʨʠʟʦʥʪ. ʕʪʘ ʪʦʣʱʘ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ çʩʠʥʠʭ ʛʣʠʥè, 

ʚʩʢʨʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʜʥʷʪʠʷ (ʷʨʳ 

ɻʝʥʝʨʘʣʢʘ, ʇʦʣʦʚʠʥʢʘ, ʉʨʝʜʥʠʡ, ɹʦʣʴʰʦʡ, ʩʤ. ʨʠʩ. 7), ʥʦ ʠ ʟʘʣʝʛʘʶʪ ʚ 

ʮʦʢʦʣʷʭ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʦʙʝʠʭ ʬʘʟ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʮʦʢʦʣʷʭ ʪʝʨʨʘʩ ʜʦʣʠʥʳ ʨ. ʂʘʤʯʘʪʢʠ (ʷʨʳ 

ʅʝʜʦʩʪʫʧʥʳʡ, ʂʘʪʫʥ, ɼʠʘʪʦʤʠʪʦʚʳʡ, ɼʣʠʥʥʳʡ, ʂʘʣʝʜʝʯ). ʅʘʟʚʘʥʠʝ ʪʦʣʱʠ 

ʦʪʨʘʞʘʝʪ ʪʦʣʴʢʦ ʦʙʱʠʡ ʝʝ ʭʘʨʘʢʪʝʨ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʦʯʝʥʴ ʜʨʦʙʥʦʝ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʠʥʠʭ ʠ ʩʠʟʦʚʘʪʦ-ʩʝʨʳʭ ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ ʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʫʧʣʦʪʥʝʥʥʳʭ ʣʝʩʢʦʚ. ʆʪʤʝʯʘʶʪʩʷ ʧʦʜʯʠʥʝʥʥʳʝ ʧʨʦʩʣʦʠ 

ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʩʣʦʠʢʦʚ ʦʙʳʯʥʦ 1ð3 ʤʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ʉʣʦʠ ʠʤʝʶʪ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʠ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʙʝʟ ʚʳʢʣʠʥʠʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʪʠʧʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʀʥʦʛʜʘ ʥʘ ʛʨʘʥʠʮʝ ʧʝʩʢʦʚ 

ʠ ʩʫʛʣʠʥʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʢʠ ʨʷʙʠ. ʉʨʝʜʠ ʵʪʠʭ ʦʩʘʜʢʦʚ ʦʯʝʥʴ ʯʝʪʢʦ 

ʚʳʜʝʣʷʶʪʩʷ ʪʦʥʢʠʝ (ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ) ʧʨʦʩʣʦʠ ʙʝʣʝʩʳʭ ʘʣʝʚʨʦ 

ʧʝʣʠʪʦʚʳʭ ʧʝʧʣʦʚ. ʀʥʦʛʜʘ ʪʫʬʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʦʙʨʘʟʫʝʪ ʯʠʩʪʳʝ 

ʧʨʦʩʣʦʠ, ʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʤʝʩʠ ʚ ʩʣʦʡʢʘʭ ʩʠʟʦʡ 

ʩʫʧʝʩʠ. ɼʚʘ ʥʘʠʙʦʣʝʝ ʯʝʪʢʠʭ ʧʨʦʩʣʦʷ ʙʝʣʳʭ ʧʝʧʣʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʷʨʝ 

ʇʦʣʦʚʠʥʢʝ ʥʘ ʚʳʩʦʪʝ 1,70ð1,73 ʠ 5,00ð5,05 ʤ ʥʘʜ ʫʨʝʟʘʤ. ʄʝʩʪʘʤʠ (ʷʨ 

ɼʣʠʥʥʳʡ) ʚ ʪʦʣʱʝ çʩʠʥʠʭ ʛʣʠʥè ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʧʣʦʪʥʦʛʦ ʪʦʨʬʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ ʠʥʦʛʜʘ ʪʦʨʬ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʣʠʥʟ ʠ ʩʣʦʝʚ 

ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʱʝʤ ʧʝʨʝʩʣʘʠʚʘʥʠʠ (ʤʦʱʥʦʩʪʴ ʧʘʯʝʢ ʩ ʧʨʦʩʣʦʷʤʠ ʪʦʨʬʘ ʜʦ 

1,5 ʤ). 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ 

ʣʠʥʟʳ ʧʝʩʢʦʚ ʩ ʤʝʣʢʦʡ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʦʡ; ʦʜʥʘʢʦ ʵʪʠ ʣʠʥʟʳ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʥʝʚʝʣʠʢʠ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʥʝ ʥʘʨʫʰʘʶʪ ʦʙʱʝʛʦ 

ʦʜʥʦʦʙʨʘʟʠʷ ʪʦʣʱʠ. ʄʝʣʢʘʷ (ʜʦ 1 ʩʤ) ʨʝʜʢʘʷ ʛʘʣʴʢʘ ʙʘʟʘʣʴʪʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʚ ʨʘʩʩʝʷʥʥʦʤ ʚʠʜʝ ʠ ʚ ʧʨʦʩʣʦʷʭ ʩʫʛʣʠʥʢʦʚ ʠ ʩʫʧʝʩʝʡ. ɺ ʷʨʝ ʇʦʣʦʚʠʥʢʝ 

(ʚʝʨʭʥʠʡ ʧʦ ʪʝʯʝʥʠʶ ʢʦʥʝʮ ʷʨʘ) ʙʳʣʘ ʦʧʠʩʘʥʘ ʧʘʯʢʘ (1,5 ʤ) ʩʨʝʜʥʝ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ. ɺ ʜʦʣʠʥʝ 

ʂʠʨʛʘʥʠʢʘ ʠ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ çʩʠʥʠʭ ʛʣʠʥè ʦʪʤʝʯʘʝʪʩʷ 1,5-ʤʝʪʨʦʚʘʷ 

ʧʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʝʩʢʦʚ ʠ ʛʘʣʝʯʥʠʢʦʚ. ɿʘʧʦʣʥʠʪʝʣʴ ʚ ʛʘʣʝʯʥʠʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʙʫʨʦ-ʩʝʨʳʤ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ, ʛʘʣʴʢʘ ʚ ʦʩʥʦʚʥʦʤ 

ʤʝʣʢʘʷ ʠ ʩʨʝʜʥʷʷ, ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʘʷ. ʊʘʢ ʢʘʢ ʤʦʱʥʦʩʪʴ ʦʙʥʘʞʘʶʱʠʭʩʷ 

ʧʝʩʢʦʚ ʠ ʛʘʣʝʯʥʠʢʦʚ ʚ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʝʟʘʭ ʦʯʝʥʴ ʤʘʣʘ, ʘ ʧʦʜʦʰʚʘ ʠʭ 

ʣʝʞʠʪ ʥʠʞʝ ʫʨʝʟʘ ʠ ʥʝ ʚʩʢʨʳʪʘ, ʤʳ ʥʝ ʤʦʞʝʤ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ, 

ʷʚʣʷʶʪʩʷ ʣʠ ʵʪʠ ʨʘʟʥʦʩʪʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʚʥʫʪʨʠ ʪʦʣʱʠ çʩʠʥʠʭ 

ʛʣʠʥè ʠʣʠ ʦʥʠ ʧʦʜʩʪʠʣʘʶʪ ʧʦʩʣʝʜʥʠʝ. 

ʇʨʠʚʝʜʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʨʤʠʥ çʩʠʥʠʝ ʛʣʠʥʳè ʚ 

ʮʝʣʦʤ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʪʦʣʱʠ-ʩʠʥʝʚʘʪʦ-ʩʠʟʳʡ ʮʚʝʪ ʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʦʥʢʠʭ ʬʘʮʠʡ. ʊʦʥʢʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʚʳʜʝʨʞʘʥʥʘʷ 
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ʈʠʩ. 8. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʇʦʣʦʚʠʥʢʠ  

1 ð ʪʦʥʢʦʧʝʨʝʩʣʘʥʚʘʶʱʠʝʩʷ ʩʫʧʝʩʠ, ʩʫʛʣʠʥʢʠ, ʧʝʩʢʠ; 2 ð ʧʝʩʢʠ çʢʦʩʦʩʣʦʠʩʪʳʝè; 3 ð ʛʘʣʝʯʥʠʢʠ; 4 ð ʩʫʧʝʩʴ ʩ ʛʘʣʴʢʦʡ .ʠ 

ʚʘʣʫʥʘʤʠ ð ʤʦʨʝʥʘ; 5ðʩʫʛʣʠʥʢʠ; 6 ð ʧʝʩʢʠ ʧʳʣʝʚʘʪʳʝ; 7ðʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ; 8 ð ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ; 9 ð 

ʧʦʛʨʝʙʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ: I  ð ʪʦʣʱʘ ʦʟʝʨʥʳʭ çʩʠʥʠʭ ʛʣʠʥè (Q1
2); II  ð ʪʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè (Q1

2 ð 

Q2
1); III  ð çʤʦʨʝʥʦʧʦʜʦʙʥʘʷè  ʪʦʣʱʘðʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (Q2

2 ); 

IVð ʣʝʜʥʠʢʦʚʦ-ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (Q2
2 ); V ðʤʝʞʣʝʜʥʠʢʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʦʛʨʝʙʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ (Q3
1); VI ð ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ (Q3

2 ð Q3
3) 

˥͔͙ͪ͊ͤͯͦͣͭͪ͡;͔͙͚ͫ͟ ͍ͫͦͫͭ͊ ζ͙͙ͫͤͻ ͎͙ͤ͡η 

͙́͊͋͡ͼ͊ м 

ʩʣʦʠʩʪʦʩʪʴ, ʭʦʨʦʰʘʷ ʩʦʨʪʠʨʦʚʢʘ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʩʣʦʪʘ 

ʥʝʩʦʤʥʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʟʝʨʥʦʤ ʛʝʥʝʟʠʩʝ ʵʪʠʭ ʦʩʘʜʢʦʚ. 

ʇʨʝʜʝʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʠʭ ʩʦʨʪʠʨʦʚʘʥʥʦʩʪʠ ʜʘʝʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʦʙʨʘʟʮʘ ʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ ɹʦʣʴʰʦʛʦ ʠ ɻʝʥʝʨʘʣʢʠ (ʪʘʙʣ. 1). 

ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʘ 

ʇʦʣʦʚʠʥʢʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 8. 

ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ, ʪʦʣʱʘ 

çʩʠʥʠʭ ʛʣʠʥè ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʛʣʠʥʘʤʠ, ʘ ʚʢʣʶʯʘʝʪ ʧʝʩʢʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʘʣʝʚʨʦʧʝʣʠʪʠʩʪʳʝ, ʘʣʝʚʨʦʧʝʣʠʪʳ ʧʝʩʯʘʥʠʩʪʳʝ, 

ʘʣʝʚʨʠʪʠʩʪʳʝ ʧʝʣʠʪʳ ʠ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʠʪʳ. 
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ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʨʝʭ ʦʙʨʘʟʮʦʚ çʩʠʥʠʭ ʛʣʠʥè ʷʨʘ 

ʇʦʣʦʚʠʥʢʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ɸ. ʈ. ɻʝʥʰʝʨʦʤ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʤ ʣʶʙʝʟʥʦ 

ʥʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʳ. 

ʇʝʩʯʘʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʥʝ ʦʢʘʪʘʥ. ɺ ʝʛʦ 

ʩʦʩʪʘʚʝ: ʦʙʣʦʤʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʝʞʝ ʰʣʘʢʠ ʠ ʦʙʣʦʤʢʠ ʤʠʥʝʨʘʣʦʚ (ʧʠʨʦʢʩʝʥʦʚ, ʧʣʘʛʠʦʢʣʘʟʦʚ, ʢʚʘʨʮʘ ʠ ʪ. 

ʣ.) ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. 

ɸʣʝʚʨʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʚ ʩʦʩʪʘʚʝ ʣʝʛʢʦʡ ʬʨʘʢʮʠʠ ʚʢʣʶʯʘʝʪ 

ʧʣʘʛʠʦʢʣʘʟ, ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʧʘʥʮʠʨʠ ʜʠʘʪʦʤʦʚʳʭ, ʢʚʘʨʮ, ʙʠʦʪʠʪ, 

ʦʙʣʦʤʢʠ ʧʦʨʦʜ. ɺ ʩʦʩʪʘʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʚʭʦʜʷʪ ʧʠʨʦʢʩʝʥʳ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʛʠʧʝʨʩʪʝʥ ʠ ʘʚʛʠʪ), ʘʤʬʠʙʦʣʳ (ʦʙʳʢʥʦʚʝʥʥʘʷ, ʟʝʣʝʥʘʷ, 

ʩʠʥʝʟʝʣʝʥʘʷ ʠ ʙʘʟʘʣʴʪʠʯʝʩʢʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ) ʠ ʨʫʜʥʳʝ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʤʘʛʥʝʪʠʪ). ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ: ʟʧʠʜʦʪ, ʙʠʦʪʠʪ, ʘʧʘʪʠʪ, ʮʠʨʢʦʥ. 

ɺʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʚ ʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʠ ʦʩʢʦʣʴʯʘʪʦʝ, ʨʝʞʝ 

ʧʫʟʳʨʯʘʪʦʝ ʠ ʚʦʣʦʢʥʠʩʪʦʝ. ʉʣʝʜʦʚ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʥʝʪ. ʉʪʝʢʣʦ ʯʠʩʪʦʝ, 

ʧʨʦʟʨʘʯʥʦʝ, ʙʝʩʮʚʝʪʥʦʝ. ʇʨʠʟʥʘʢʦʚ ʟʘʤʝʪʥʦʛʦ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʥʝʪ. ɺʩʝ 

ʦʙʣʦʤʢʠ ʩʪʝʢʣʘ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ, ʨʘʚʥʳʡ 1.494ð

1,496. 

ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʩʣʦʞʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʨʫʧʥʳʤ ʧʝʣʠʪʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʪʦʥʢʫʶ ʬʨʘʢʮʠʶ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ, ʘ ʪʘʢʞʝ 

ʪʦʥʢʦʨʘʟʜʨʦʙʣʝʥʥʳʤʠ ʧʘʥʮʠʨʷʤʠ ʜʠʘʪʦʤʦʚʳʭ ʠ ʤʝʣʴʯʘʡʰʠʤʠ ʦʙʣʦʤʢʘ 

ʤʠ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ. ɺ ʰʣʠʬʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʛʣʠʥʳ 

ʧʦʜʦʙʥʦʛʦ ʩʦʩʪʘʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʣʝʚʨʦʠʝʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ 

ʪʦʯʝʯʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʠʣʠ ʠʟʦʪʨʦʧʥʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ. ɺ ʦʜʥʦʤ 

ʦʙʨʘʟʮʝ ʚʩʪʨʝʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʫʪʣʛʝʥʥʦʛʦ ʧʠʨʠʪʘ ɹ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʛʣʦʙʫʣʴ ʠʣʠ ʢʦʣʣʦʠʜʘʣʴʥʳʭ ʩʢʦʧʣʝʥʠʡ ʯʘʩʪʦ ʦʢʨʫʛʣʦʡ ʧʦʯʢʦ ʠ 

ʛʨʦʟʜʝʚʠʜʥʦʡ ʬʦʨʤʳ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʣʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 

ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʙʣʦʤʢʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʨʘʟʣʠʯʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, ʧʘʥʮʠʨʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ), ʦʪʩʫʪʩʪʚʠʝ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʣʝʜʦʚ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʵʪʦʡ ʪʦʣʱʠ. ʉʚʝʞʠʡ 

ʦʙʣʠʢ ʤʘʣʦʫʩʪʦʡʯʠʚʳʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪ, ʧʠʨʦʢʩʝʥʳ, ʘʤʬʠʙʦʣʳ) ʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʧʦʟʚʦʣʷʝʪ ʜʫʤʘʪʴ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʠ ʚ ʦʙʣʘʩʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʣʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʘʢʦʧʣʝʥʠʶ 

ʩʚʝʞʝʛʦ, ʥʝʠʟʤʝʥʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʪʫʬʦʛʝʥʥʦʛʦ, ʪʘʢ ʠ ʪʝʨʨʠʛʝʥʥʩʛʦ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʪʦʣʱʠ çʩʠʥʠʭ 

ʛʣʠʥè ʠʛʨʘʣ, ʚʠʜʠʤʦ, ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ, ʩʫʜʷ 

ʧʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʟʘ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʝ ʠʟʤʝʥʷʣʩʷ. ɺ ʦʩʘʜʢʝ, ʚ ʪʦʥʢʠʭ ʨʘʟʥʦʩʪʷʭ, ʟʘ ʩʯʝʪ ʨʘʟʣʦʞʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʢʠ, ʙʳʩʪʨʦ ʧʦʛʨʝʙʘʚʰʝʡʩʷ ʧʦʜ ʪʝʨʨʠʛʝʥʥʳʤ ʠ 

ʪʫʬʦʛʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʚ ʩʪʘʜʠʶ ʜʠʘʛʝʥʝʟʘ ʚʦʟʥʠʢʣʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ 

ʦʙʩʪʘʥʦʚʢʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʘʷ ʦʙʨʘʟʦʚʘʥʠʶ ʧʠʨʠʪʘ. 

ʄʦʱʥʦʩʪʴ çʩʠʥʠʭ ʛʣʠʥè ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʨʘʟʨʝʟʘ ʥʝ ʙʦʣʝʝ 5ð6 ʤ 

(ʤʘʢʩʠʤʘʣʴʥʘʷ 6ð7 ʤ ʚ ʷʨʝ ʇʦʣʦʚʠʥʢʝ, ʤʠʥʠʤʘʣʴʥʘʷ ð 1 ʤ ʚ ʷʨʝ ʂʘʣʝ 
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ʈʠʩ. 9. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʷʨʦʚ ʉʨʝʜʥʝʛʦ (ɸ) ʠ ɼʝʚʠʯʴʝʛʦ (ɹ) 

1ðʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ, ʩʫʛʣʠʥʢʠ, ʧʝʩʢʠ; 2 ð ʧʝʩʢʠ; 3ðʧʝʩʢʠ çʢʦʩʦʩʣʦʠʩʪʳʝè; 4ðʛʨʘʚʠʡ; 5 ðʛʘʣʝʯʥʠʢ; 6 ð ʩʫʧʝʩʴ ʩ 

ʛʘʣʴʢʦʡ ʠ ʚʘʣʫʥʘʤʠ ð ʤʦʨʝʥʘ; 7 ð ʩʫʧʝʩʴ; 8ðʩʫʧʝʩʴ ʧʦʢʨʦʚʥʘʷ; ʗ ð ʩʫʧʝʩʴ ʪʦʥʢʦʩʣʦʠʩʪʘʷ; 10ð ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠ ʠ 

ʩʫʧʝʩʠ; 11ð ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚðʪʦʣʱʘ ʦʟʝʨʥʳʭ çʩʠʥʠʭ ʛʣʠʠè ʠ ʝʝ ʬʘʮʠʘʣʴʥʳʝ ʘʥʘʣʦʛʠ (Q1
2); II  ð ʪʦʣʱʘ 

ʘʣʣʶʚʠʘʣʴʥʳʭ çʢʦʩʦʩʣʦʠʩʪʳʭè ʧʝʩʢʦʚ (Q1
2 ðQ1

2); III  ð ʤʦʨʝʥʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (Q2
2); IV ð ʘʣʣʶ-

ʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʛʨʝʙʝʥʥʦʡ ʪʝʨʨʘʩʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (Q1
3); V ð ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ, ʟʘʣʝʛʘʶʱʠʝ ʚ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ ʚ ʚʠʜʝ ʣʠʥʟ (Q2
3 ðQ3

3); VI ð ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ (Q2
3 ðQ3

3) 

ʜʝʯʝ). ʆʜʥʘʢʦ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʷʨʘ ʤʦʱʥʦʩʪʴ çʛʣʠʥè ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ (ʶʪ 6 ʜʦ 2 ʤ), ʪʘʢ ʢʘʢ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ 

ʟʘʣʝʛʘʶʪ ʥʘ çʛʣʠʥʘʭè ʩ ʩʠʣʴʥʳʤ ʨʘʟʤʳʚʦʤ. ʇʦʜʩʪʠʣʘʶʱʠʝ çʩʠʥʠʝ ʛʣʠʥʳè 

ʦʩʘʜʢʠ ʥʠʛʜʝ ʥʝ ʚʩʢʨʳʚʘʶʪʩʷ, ʚʦ ʚʩʝʭ ʦʙʥʘʞʝʥʠʷʭ ʛʣʠʥʳ ʫʭʦʜʷʪ ʧʦʜ ʫʨʝʟ 

ʚʦʜʳ. 

çʉʠʥʠʝ ʛʣʠʥʳè ʟʘʣʝʛʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʣʠʰʴ ʚ ʦʜʥʦʤ ʷʨʫ ʚ 2 ʢʤ 

ʥʠʞʝ ʫʩʪʴʷ ʨ. ʂʠʪʠʣʴʛʠʥʘ çʛʣʠʥʳè, ʟʘʣʝʛʘʶʱʠʝ ʚ ʮʦʢʦʣʝ 14-ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʳ, ʩʣʘʙʦ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʠ ʧʘʜʘʶʪ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ). ɽʩʪʝʩʪʚʝʥʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʩʝ ʥʠʞʝ ʠ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨ. ʂʘʤʯʘʪʢʘ ʧʨʦʨʝʟʘʝʪ 

ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʛʦʨʠʟʦʥʪʳ çʩʠʥʠʭ ʛʣʠʥè. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʦ ʯʝʤ ʙʫʜʝʪ ʩʢʘʟʘʥʦ 

ʥʠʞʝ. ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ çʩʠʥʠʭ ʛʣʠʥè ʩʘʤʦʤ ʚʝʨʭʥʝʤ 

ʧʦ ʪʝʯʝʥʠʶ ʷʨʝ ð145 ʤ ʠ ʚ ʩʘʤʦʤ ʥʠʞʥʝʤ ð  60 ʤ, ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʥʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʘ ʧʨʦʨʝʟʘʣʘ ʪʦʣʱʫ ʛʣʠʥ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 85 ʤ. ʆʙʱʘʷ 

ʞʝ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ, ʚʠʜʠʤʦ, ʝʱʝ ʙʦʣʴʰʝ, ʪʘʢ ʢʘʢ ʧʦʜʦʰʚʘ çʩʠʥʠʭ ʛʣʠʥè 

ʥʘʤʠ ʥʠʛʜʝ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. 

çʉʠʥʠʝ ʛʣʠʥʳè ʚʩʢʨʳʚʘʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʩʭʝʤʝ ʷʨʘʭ ʂʘʤ-

ʯʘʪʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʷʨʦʚ ʂʨʫʪʦʛʦ (ʠʣʠ ʅʝʧʨʠʷʪʥʦʛʦ), ɼʝʚʠʯʴʝʛʦ ʠ 

ɼʠʘʪʦʤʠʪʦʚʦʛʦ. ɺ ʷʨʝ ʂʨʫʪʦʤ çʩʠʥʠʝ ʛʣʠʥʳè ʣʝʞʘʪ ʥʠʞʝ ʫʨʝʟʘ, ʘ ʚ 

ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʚʩʢʨʳʚʘʝʪʩʷ ʙʦʣʝʝ ʤʦʣʦʜʘʷ ʪʦʣʱʘ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚè. ɺ ʨʘʩʯʠʩʪʢʝ ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʷʨʘ ɼʝʚʠʯʴʝʛʦ 
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ʥʘʤʠ ʙʳʣʠ ʚʩʢʨʳʪʳ ʧʣʦʪʥʳʝ ʛʨʘʚʠʡʥʠʢʠ ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʙʫʨʳʝ ʧʝʩʢʠ 

ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ, 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʤ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ (ʨʠʩ. 9). ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʳ ʠ ʩʣʫʞʘʪ ʚʦʜʦʫʧʦʨʦʤ. ʅʘ ʥʠʭ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ 

çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè. ʆʧʠʩʘʥʥʳʝ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʳ 

ʩʯʠʪʘʝʤ ʬʘʮʠʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ çʩʠʥʠʭ ʛʣʠʥè, ʩʭʦʜʥʳʤʠ ʩ ʥʠʤʠ ʧʦ 

ʩʪʝʧʝʥʠ ʫʧʣʦʪʥʝʥʥʦʩʪʠ ʠ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ. ʌʘʮʠʘʣʴʥʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʷʚʣʷʶʪʩʷ ʠ ʜʠʘʪʦʤʠʪʳ, ʚʳʭʦʜʷʱʠʝ ʚ 

ʮʦʢʦʣʝ 14-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ɼʠʘʪʦʤʠʪʦʚʦʛʦ. ɼʠʘʪʦʤʠʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʪʥʫʶ ʪʦʥʢʦʩʣʦʠʩʪʫʶ ʪʝʤʥʦ-ʩʝʨʫʶ ʠ ʩʝʨʫʶ 

ʧʦʨʦʜʫ, ʨʘʟʙʠʪʫʶ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʝʱʠʥʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʜʠʩʣʦʮʠʨʦʚʘʥʳ 

ð ʫʛʦʣ ʧʘʜʝʥʠʷ ʠʭ 6ð7Á, ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ ʉɿ 315ð330Á. 

ʆʧʦʨʦʚʦʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠ ʩʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʜʠʘʪʦʤʠʪʦʚ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʧʝʢʪʨʦʚ ʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ 

ʪʝʯʝʥʠʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʜʠʘʪʦʤʠʪʦʚ ʢ 

ʢʦʤʧʣʝʢʩʫ ʦʩʘʜʢʦʚ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʜʝʧʨʝʩʩʠʠ 

ʚʢʣʶʯʘʶʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʡ, ʦʪ ʧʨʠʙʨʝʞʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʝʩʢʘʤʠ ʠ ʛʨʘʚʠʡʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʘʣʴʢʠ, ʜʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʠʘʪʦʤʠʪʘʤʠ. 

 

ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ. ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʠʟ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè 

ʠʟʫʯʘʣʘʩʴ ʚ ʷʨʘʭ ʈʦʤʘʥʦʚʩʢʦʤ, ʂʘʣʝʜʝʯʝ, ɼʣʠʥʥʦʤ, ʂʘʪʫʥʝ, ʇʦʣʦʚʠʥʢʝ ʠ 

ɻʝʥʝʨʘʣʢʝ (ʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʜʘʥʦ ʥʘ ʨʘʟʨʝʟʘʭ ʢ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ 

ʜʠʘʛʨʘʤʤʘʤ). ʂʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ, 

ɻʝʥʝʨʘʣʢʝ, ɼʘʪʫʥʝ ʠ ɼʠʘʪʦʤʠʪʦʚʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ, 

ʥʝʩʦʤʥʝʥʥʦ ʘʥʘʣʦʛʠʯʥʳ. ɹʦʛʘʪʘʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ, ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʘʷ ʧʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ çʩʠʥʠʭ ʛʣʠʥè ʵʪʠʭ ʷʨʦʚ ʥʝ 

ʠʤʝʝʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʷʤʳʭ ʘʥʘʣʦʛʦʚ ʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʤʯʘʪʢʠ, ʥʠ ʩʨʝʜʠ ʦʧʠʩʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʉʉʉʈ. ɺ 

ʩʦʩʪʘʚ ʝʝ ʚʭʦʜʠʪ ʩʚʳʰʝ 270 ʬʦʨʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 31 ʨʦʜʫ. ʅʘʠʙʦʣʝʝ 

ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʳ Navicuia, Pinnularia, Cymbella, 

Gomphonema ʠ Fragilaria (ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 1, ʛʨʘʬʳ 4ð10), ʥʦ 

ʉʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʰʪʫʢ 

ʊʘʙʣʠʮʘ 2 
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ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʨʦʜʦʚ 

Stephanodis- cus, Cyclotella, Melosira ʠ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ Diploneis, 

Amphora, Epithemia. ʍʘʨʘʢʪʝʨ ʬʣʦʨʳ çʩʠʥʠʭ ʛʣʠʥè ʪʠʧʠʯʥʦ 

ʧʨʝʩʥʦʚʦʜʥʳʡ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʜʠʘʪʦʤʦʚʳʭ ʠʟ 

çʩʠʥʠʭ ʛʣʠʥè ʥʘʟʚʘʥʥʳʭ ʷʨʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. 

ʇʦ ʤʥʝʥʠʶ ʅ. ɺ. ɸʥʠʩʠʤʦʚʦʡ (ʂʫʰʝʚ ʠ ʃʠʚʝʨʦʚʩʢʠʡ, 1940), 

ʚʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʚʰʝʡ ʜʠʘʪʦʤʦʚʫʶ ʬʣʦʨʫ çʩʠʥʠʭ ʛʣʠʥè, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʩʣʝʜʥʝʡ (ʇʨʦʠʩʭʦʜʠʣʦ ʚ ʦʟʝʨʝ ʩʝʚʝʨʥʦʛʦ ʪʠʧʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʛʣʫʙʠʥʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʫʙʠʥʘ 

ʦʟʝʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʝʨʦʷʪʥʦ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʘʩʴ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦ 

ʧʣʘʥʢʪʦʥʥʳʭ, ʪʦ ʙʝʥʪʠʯʝʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ. 

ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʟʝʨʥʦʡ ʬʣʦʨʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè, ʚʩʢʨʳʪʦʡ ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ, ɻʝʥʝʨʘʣʢʝ, ʂʘʪʫʥʝ ʠ 

ɼʠʘʪʦʤʠʪʦʚʦʤ (ʫʩʣʦʚʥʦ ʤʳ ʝʝ ʥʘʟʳʚʘʝʤ ʬʣʦʨʦʡ I ʪʠʧʘ), ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: 1) ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚʠʜʦʚ ʩ ʰʠʨʦʢʠʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʘʨʝʘʣʦʤ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʚʦʜʦʝʤʳ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʠ 

ʝʚʪʨʦʬʥʦʛʦ ʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʛʦʨʥʳʝ ʚʦʜʦʝʤʳ ʠ ʙʳʩʪʨʦ ʪʝʢʫʱʠʝ ʚʦʜʳ. ʅʘ 

ʜʦʣʶ ʘʨʢʪʦʙʦ ʨʝʘʣʴʥʳʭ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 7% ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ 

(6ð9%), ʘ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʭ ʠ ʨʝʣʠʢʪʦʚʳʭ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʣʶʙʠʚʳʭ ð ʦʪ 

1 ʜʦ 5%; 2) ʧʨʠʩʫʪʩʪʚʠʝ ʨʝʣʠʢʪʦʚ ʥʝʦʛʝʥʘ ð ʛʨʫʙʦʧʘʥʮʠʨʥʳʭ Melosira, 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʘʡʢʘʣʴʩʢʦʡ ʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʪʣʠʯʠʷʤʠ ʚ ʩʪʨʦʝʥʠʠ ʧʘʥʮʠʨʷ (ʛʠʛʘʥʪʠʟʤ, ʛʨʫʙʘʷ 

ʩʪʨʫʢʪʫʨʘ). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʪʠʧʠʯʥʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʬʣʦʨʳ çʩʠʥʠʭ ʛʣʠʥè ð Stephanodiscus astraea (Ehr.) Gran, 

forma, ʠʤʝʶʱʠʡ ʝʱʝ ʥʝ ʚʧʦʣʥʝ ʫʩʪʘʥʦʚʠʚʰʫʶʩʷ ʩʪʨʫʢʪʫʨʫ ʠ ʷʚʣʷʶʱʠʡʩʷ 

ʧʝʨʝʭʦʜʥʦʡ ʬʦʨʤʦʡ ʤʝʞʜʫ Sastraea (Ehr.) Grun ʠ Sriiagare Ehr. 

ʅʝʤʘʣʦʚʘʞʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʤʝʝʪ ʚʳʜʝʣʝʥʥʳʡ 

ʨʫʢʦʚʦʜʷʱʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʟʝʨʥʦʡ ʬʣʦʨʳ I ʪʠʧʘ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. ɺ 

ʝʛʦ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʥʘʟʚʘʥʥʳʭ ʷʨʦʩ 

ʜʦʤʠʥʠʨʫʶʱʠʝ, ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʬʦʨʤʳ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ: ʧʣʘʥʢʪʦʥʥʳʝ ð Melosira distans (Ehr.) Kutz. var. distans et var. 

al- pigena Grun., M. granulata (Ehr.) Ralfs var. granulata et forma, M. ita- lica 

subsp. subarctica O. Mull, et var. valida (Grun.) Iust., M. praedistans 

Jouse, M. praeislandica Jouse, Cyclotella kisselevii Korotk., Stephanodis- cus 

astraea (Ehr.) Grun. var. astraea et var. interrnedius Fricke et var_ minutulus 

(Kiitz.) Grun. et forma; ʙʝʥʪʠʯʝʩʢʠʝ ð Tetracyclus emar- ginatus (Ehr.) W. 

Sm., T. lacustris Ralfs, Tabellaria fenestrat'a (Lyngb.) Kutz., Meridiem circulare 

Ag., Opephora martyi Herib., Cocconeis placen- tula Ehr. var. placentula et var. 

euglypta (Ehr.) Cl. et forma, Eucocconeis onegensis Wisl. et Kolbe, Achnanthes 

aff. calcar Cl., A. oestrupii (A. Cl.) Hast., A. peragalloi Brim et Herib., 

Diploneis elliptica (Kutz.) Cl. var. el- liptica et var. ladogensis CL, D. ovalis 

(Hilse) Cl., Navicula costulata Grun., N. gastrum var. signal Hust., N. 

pseudoscutiformis Hust., N. ra- diosa Kiitz., N. reinhardtii (Grun.) Cl., 

Pinnularia borealis Ehr., P. viri- dis (Nitzsch) Ehr. var. viridis et var. fallax CL, 
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Caloneis silicula (Ehr.) Cl. var. silicula et var. ventricosa (Ehr.) Donk. et aff. 

var. baicalensis Skv. Amphora ovalis Kiitz. (ʢʨʫʛ ʬʦʨʤ), Gomphonema 

acuminatum var. coro- natum (Ehr.) W. Sm., Epithemia turgida (Ehr.) Kiitz., E. 

zebra (Ehr.) Kiitz. var. zebra et var. porcellus (Kiitz.) Grun., Nitzchia angustata 

(W. Sm.) Grun., N. denticula Grun., N. heidenii var. pamirensis Boye P., Cy-. 

matopleura elliptica (Breb.) W. Sm., Surirella turgida W. Sm. var. turgida et 

forma, Campylodiscus noricus var. hibernicus (Ehr.) Grun. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʦʟʝʨʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ çʩʠʥʠʭ ʛʣʠʥè ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʚʟʛʣʷʜʘ. ʅ. ɺ. ɸʥʠʩʠʤʦʚʘ ʥʝ ʦʪʨʠʮʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʪʥʝʩʝʥʠʷ çʩʠʥʠʭ ʛʣʠʥè ʢ ʚʝʨʭʘʤ ʥʝʦʛʝʥʘ. ɺ. ʇ. ɽʧʠʰʢʠʥ, ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ʉʆ ɸʅ ʉʉʉʈ, ʠʩʩʣʝʜʦʚʘʚʰʠʡ ʠʭ ʚ 1960ð1961 

ʛʛ., ʜʘʪʠʨʫʝʪ çʩʠʥʠʝ ʛʣʠʥʳè ʧʦʟʜʥʠʤ ʧʣʠʦʮʝʥʦʤ. 

ʄʳ ʥʝ ʨʘʟʜʝʣʷʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʣʠʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʪʦʣʱʠ. ʄʦ-

ʣʦʜʦʡ ʦʙʣʠʢ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʳʥʝ ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʬʦʨʤ, ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʳʤʝʨʰʠʭ 

ʚʠʜʦʚ (1,5ð2%) ð ʚʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʪʠʨʦʚʘʪʴ ʚʤʝʱʘʶʱʠʝ ʵʪʫ ʬʣʦʨʫ 

ʦʪʣʦʞʝʥʠʷ ʨʘʥʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʉʉʉʈ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʰʢʘʣʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʦʟʝʨʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ çʩʠʥʠʭ ʛʣʠʥè 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʩ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʦʡ ʠʟ ʥʝʦʛʝʥʦʚʳʭ 

(ɻʦʣʦʚʝʥʢʠʥʘ, 1964, ʃʫʧʠʢʠʥʘ, 1965) ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʘʤʯʘʪʢʠ ʧʦʟʚʦʣʠʣʦ ʦʪʤʝʪʠʪʴ ʥʘʠʙʦʣʴʰʝʝ ʝʝ ʩʭʦʜʩʪʚʦ ʩ ʜʠʘʪʦʤʦʚʦʡ 

ʬʣʦʨʦʡ ʠʟ ʦʪʣʦʞʝʥʠʡ ʜʦʣʠʥʳ ʨ. ʂʫʣʴʢʘ ʥʘ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ, ʢʦʪʦʨʳʝ ɸ. 

ʈ. ʈʝʧʪʠʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʘʥʘʣʦʛʠ ʵʥʝʤʪʝʥʩʢʦʡ 

ʩʚʠʪʳ (ɻʝʧʪʥʝʨ, ʃʫʧʠʢʠʥʘ, ʉʢʠʙʘ, 1966). ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʠʘʪʦʤʦʚʦʡ 

ʬʣʦʨʝ çʩʠʥʠʭ ʛʣʠʥè ʥʝʢʦʪʦʨʳʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʵʥʝʤʪʝʥʩʢʦʡ ʬʣʦʨʳ ʨ. ʂʫʣʴʢʘ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʣʫʙʦʧʘʥʮʠʨʥʳʭ 

ʥʝʦʛʝʥʦʚʳʭ Melosira ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʨʝʣʠʢʪʦʚ ʥʝʦʛʝʥʘ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʩʨʘʚʥʠʚʘʝʤʳʝ ʬʣʦʨʳ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳʤʠ. 

ɺʦʟʤʦʞʥʦ, ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ çʩʠʥʠʭ ʛʣʠʥè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʦʣʝʝ ʧʦʟʜʥʠʡ 

ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʜʠʘʪʦʚʜʦʚ ʬʣʦʨʳ ʂʘʤʯʘʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʥʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʣʦʜʦʩʪʠ ʬʣʦʨʳ çʩʠʥʠʭ 

ʛʣʠʥè ʷʚʣʷʝʪʩʷ ʠ ʩʦʩʪʘʚ ʘʣʣʶʚʠʘʣʴʥʦʛʦ (ʧʦʡʤʝʥʥʦʛʦ ʪʠʧʘ) ʢʦʤʧʣʝʢʩʘ 

ʜʠʘʪʦʤʦʚʳʭ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʷʨʝ ɼʣʠʥʥʦʤ (ʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʜʘʥʦ ʥʘ 

ʢʦʣʦʥʢʝ ʢ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʜʠʘʛʨʘʤʤʘʤ, ʩʤ. ʨʠʩ. 12, ʦʙʱʠʡ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʮʝʥʢʠ ʦʙʠʣʠʷ 

ʬʦʨʤ ð ʚ ʧʨʠʣʦʞ. ʪʘʙʣ. 1, ʛʨʘʬʘ 6). ɺ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʥʝʪ ʚʳʤʝʨʰʠʭ 

ʚʠʜʦʚ, ʦʜʥʘʢʦ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʠʤʝʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʚʠʜʘʤʠ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʬʣʦʨʳ ʂʫʣʴʢʠ, ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ 

ʤʦʞʝʤ ʨʘʟʜʝʣʠʪʴ ʤʥʝʥʠʝ ɺ. ʇ. ɽʧʠʰʢʠʥʘ ʦ ʧʣʠʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʪʦʣʱʠ. 

ʆʟʝʨʥʘʷ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ II ʪʠʧʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ çʩʠʥʠʭ 

ʛʣʠʥʘʭè ʩʘʤʳʭ ʥʠʞʥʠʭ ʧʦ ʪʝʯʝʥʠʶ ʷʨʦʚ ʈʦʤʘʥʦʚʩʢʦʛʦ ʠ ʂʘʣʝʜʝʯʘ 

(ʧʨʠʣʦʞ. ʪʘʙʣ. 1, ʛʨʘʬʳ 4, 5). ɺ ʝʝ ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ 

ʰʠʨʦʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʨʝʘʣʘ, ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʦʣʶʙʠʚʳʝ (ʩʝʚʝʨʦ-

ʙʦʨʝʘʣʴʥʳʝ) ʠ ʩʝʚʝʨʦ-ʘʣʴʧʠʡʩʢʠʝ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʩʫʤʤʝ ʦʢʦʣʦ 85%; ʥʘ 

ʜʦʣʶ ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʭ ʠ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʭ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,7 ʠ 5,3% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ. ʈʝʣʠʢʪʳ ʥʝʦʛʝʥʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ 1%. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʭʦʜʩʪʚʦ ʬʣʦʨ I ʠ II ʪʠʧʦʚ. 

ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʟʝʨʥʦʡ ʬʣʦʨʳ ʜʠʘʪʦʤʦʚʳʭ II ʪʠʧʘ, 

ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʬʣʦʨʳ ʷʨʘ ʈʦʤʘʥʦʚ-

ʩʢʦʛʦ ʩ I ʪʠʧʦʤ ʦʟʝʨʥʦʡ ʬʣʦʨʳ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʠʭ ʧʦʣʥʦʩʪʴʶ 

ʠʜʝʥʪʠʯʥʳʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʠʝ ʚ ʭʘʨʘʢʪʝʨʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʬʣʦʨ I ʠ II ʪʠʧʦʚ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʡ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʤʘʩʩʦʚʳʡ ʚʦ ʬʣʦʨʝ I ʪʠʧʘ, ʢʨʫʧʥʦ-ʧʘʥʮʠʨʥʳʡ Stephanodiscus astrae (Ehr.) 

Grim, forma ʚʦ ʬʣʦʨʝ II  ʪʠʧʘ ʥʘʤʠ ʥʝ ʦʪʤʝʯʘʣʩʷ. ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʚ 

ʭʘʨʘʢʪʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʟʝʨʥʦʡ ʬʣʦʨʳ II ʪʠʧʘ ʧʨʠʥʘʜʣʝʞʠʪ ʜʨʫʛʠʤ 

ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʤʘʤ: Cyclotella bodanica Eulenst. (çʚ ʤʘʩʩʝè), ʉ. kuet- 

zingiana Thw. var. kuetzingiana et var. planetophora Fricke (çʯʘʩʪʦè) et var. 

radiosa Fricke (çʥʝʨʝʜʢʦ ð ʯʘʩʪʦè) et var,. schumannii Grun. (çʥʝʨʝʜʢʦè), 

Stephanodiscus astrae var. intermedius Fricke (çʥʝʨʝʜʢʦ ð ʯʘʩʪʦè) et var. 

minutulus (Kiitz.) Grun. (çʦʯʝʥʴ ʯʘʩʪʦè ð çʚ ʤʘʩʩʝè). ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʨʫʢʦʚʦʜʷʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʦʟʝʨʥʦʡ ʬʣʦʨʳ II ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ, ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʤʠ ʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʬʦʨ-

ʤʘʤʠ: Melosira distans (Ehr.) Kiitz . var. distans (çʥʝʨʝʜʢʦ ð ʚ ʤʘʩʩʝè) et var. 

alpigena Grun. (çʥʝʨʝʜʢʦ ð ʦʯʝʥʴ ʯʘʩʪʦè), M. italica (Ehr.) Kiitz . (çʥʝʨʝʜʢʦ 

ð ʯʘʩʪʦè), Cyclotella kisselevii Korotk. (çʝʜʠʥʠʯʥʦðʯʘʩʪʦè), Tetracyclus 

emarginatus (Ehr.) W. Sm. (çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), T. lacust- ris Ralfs 

(çʝʜʠʥʠʯʥʦè), Tabellaria fenestrata (Lyngb.) Kiitz. var. fenest- rata (çʨʝʜʢʦ ð 

ʯʘʩʪʦè) et var. geniculata Cl. (çʝʜʠʥʠʯʥʦè), Opephora martyi Herib. 

(çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), Fragilaria pinnata Ehr. (çʝʜʠʥʠʯʥʦè), F. virescens 

Ralfs (çʨʝʜʢʦ ð ʥʝʨʝʜʢʦè), Ceratoneis arcus (Ehr.) Kiitz. (çʝʜʠʥʠʯʥʦ ð 

ʥʝʨʝʜʢʦè), Synedra cyclopum Brutschy (çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), S. ulna 

(Nitzsch) Ehr. (çʥʝʨʝʜʢʦè), Eucocconeis onegensis Wish et Kolbe (çʝʜʠʥʠʯʥʦ 

ð ʥʝʨʝʜʢʦè), Rhoicosphenia curvata (Kiitz.) Grun. (çʨʝʜʢʦ ð ʯʘʩʪʦè), 

Diploneis elliptica (Kiitz.) CL (çʨʝʜʢʦ ð ʯʘʩʪʦè), Navicula gastrum var. 

signata Hust. (çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), Pinnularia alpina W. Sm. (çʝʜʠʥʠʯʥʦð

ʥʝʨʝʜʢʦè), P. borealis Ehr. (çʨʝʜʢʦ ð ʥʝʨʝʜʢʦè),. Amphora ovalis Kiitz. var. 

ovalis et var. gracilis Ehr. (çʥʝʨʝʜʢʦè), Cym- bella cymbiformis (Ag. Kiitz.) V. 

H. (çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), ʉ. stuxbergii Cl. var. stuxbergii et var. intermedia 

Wisl. (çʝʜʠʥʠʯʥʦè), ʉ. ventricosa Kiitz. (çʥʝʨʝʜʢʦè), Epithemia turgida (Ehr.) 

Kiitz. (çʝʜʠʥʠʯʥʦè), Rhopa- lodia gibba (Ehr.) 0. Miill. (çʥʝʨʝʜʢʦè), Nitzschia 

angustata (W. Sm.) Grun. (çʨʝʜʢʦè), N. tryblionella Hantzsch (çʝʜʠʥʠʯʥʦè), 

Cymatopleura elliptica (Breb.) W. Sm. (çʨʝʜʢʦè), ʉ. solea (Bred.) W. Sm. var. 

solea (çʥʝʨʝʜʢʦè) et forma (çʨʝʜʢʦè), ʉ. aff. solea var. apiculata (W. Sm.) 

Ralfs (çʨʝʜʢʦ ð ʯʘʩʪʦè), Surirella turgida W. Sm. (çʝʜʠʥʠʯʥʦ ð ʨʝʜʢʦè), 

Campylodiscus noricus var,. hibernicus (Ehr.) Grun. (çʝʜʠʥʠʯʥʦè). 

ɺ ʩʦʩʪʘʚʝ ʜʠʘʪʦʤʦʚʦʡ ʦʟʝʨʥʦʡ ʬʣʦʨʳ ʷʨʦʚ ʈʦʤʘʥʦʚʩʢʦʛʦ ʠ ʂʘʣʝʜʝʯʘ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤ, ʢʨʦʤʝ ʫʞʝ ʥʘʟʚʘʥʥʦʛʦ Stephanodiscus 

astraea (Ehr.) Grun. forma, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʬʣʦʨʳ I ʪʠʧʘ (ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʭʦʣʦʜʦʣʶʙʠʚʳʝ): Melosira italica subsp. subarctiea ʆ. Miill . et var. valida 

(Grun.) Hust., Achnanthes aff. calcar CL, A. oestrupii (A. CL) Hust, A. 
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peragalloi Brun et Herib., Diploneis elliptica var. ladogensis CL, N. 

pseudoscutiformis Hust., Cymbella turgida (Greg.) CL, Nitzschia denticula, 

Grun., N. heidenii var. pamirensis Boye P., Surirella turgida W. Sm. forma. 

ʗʨʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʣʦʨʳ II ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʛʨʫʙʦʧʘʥʮʠʨʥʳʭ ʥʝʦʛʝʥʦʚʳʭ Melosira praedistans Jouse ʠ ʄ. praeislandica 

Jouse. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʦʟʝʨʥʦʡ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ II ʪʠʧʘ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʚ 

ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʙʣʠʟʢʦʡ ʢ ʬʣʦʨʝ I ʪʠʧʘ, ʘ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠ-

ʤʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʛ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ ʥʘ ʧʣʦʱʘʜʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʦʟʝʨʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʦʢʘ ʤʳ ʧʨʠʥʠʤʘʝʤ ʟʘ ʨʫʢʦʚʦʜʷʱʠʡ ʢʦʤʧʣʝʢʩ ʪʦʣʱʠ 

çʩʠʥʠʭ ʛʣʠʥè, ʚ ʮʝʣʦʤ ʫʞʝ ʥʘʟʚʘʥʥʳʡ ʚʳʰʝ ʜʣʷ I ʪʠʧʘ ʦʟʝʨʥʦʡ ʬʣʦʨʳ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ. ʀʟ ʦʪʣʦʞʝʥʠʡ çʩʠʥʠʭ ʛʣʠʥè ʜʝʧʨʝʩʩʠʠ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʠ. ʩʧʦʨ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

ʦʢʦʣʦ 60 ʦʙʨʘʟʮʦʚ (ʷʨʳ ɻʝʥʝʨʘʣʢʘ, ʇʦʣʦʚʠʥʢʘ, ɹʦʣʴʰʦʡ, ʂʘʪʫʥ, 

ɼʠʘʪʦʤʠʪʦʚʳʡ, ɼʣʠʥʥʳʡ, ʂʘʣʝʜʝʯ ʠ ʷʨ ʚ 2,5 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʫʩʪʴʷ ɹʦʣʴʰʦʡ 

ʈʦʤʘʥʦʚʢʠ, ʧʨʠʪʦʢʘ ʂʦʟʳʨʝʚʢʠðʈʦʤʘʥʦʚʩʢʠʡ). ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʦʪʣʠʯʠʝ ʩʧʝʢʪʨʦʚ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ ʂʘʣʝʜʝʯʘ ʠ ʈʦʤʘʥʦʚʩʢʦʛʦ 

ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ 6 ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʘ 

ʈʦʤʘʥʦʚʩʢʦʛʦ (ʨʠʩ. 10) ʠ 11 ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʘ ʂʘʣʝʜʝʯʘ (ʨʠʩ. 11) ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʩʧʝʢʪʨʘʭ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (15ð65, ʩʨ. 37%) ʠ 

ʦʧʦʨ (18ð84, ʩʨ. 56%) ʦʪʨʠ ʨʝʟʢʦʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (1ð16, ʩʨ. 7%) (ʪʘʙʣ. 3). 

ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ Picea sect. 

Omorica (0,5ð59, ʩʨ. 28%). ɺ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʳʣʴʮʘ Alnus (3ð48, ʩʨ. 24%), Betula sect. Costatae (3ð25, ʩʨ. 11%) ʠ 

Alnaster (5ð52, ʩʨ. 25%). ʇʳʣʴʮʘ Abies (0ð2, ʩʨ. 0,5%), Larix (0ð2, ʩʨ. 

0,7%), Pinus subgen. Haploxvlon (0ð2, ʩʨ. 0,4%), Salix (0ð1, ʩʨ. 0,2%), 

Betula sect. Albae (0ð1, c;p. 0,2%) ʠ Betula sect. Nanae (0,5ð 12%, cp. 5%) 

ʚʩʪʨʝʯʝʥʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʪʤʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʵʢʟʦʪʠʯʝʩʢʠʭ ʭʚʦʡʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ: Juglans, Corylus, Carpinus, Ulmus, Diervilla, Pinus sp. ʉʨʝʜʠ ʩʧʦʨ 

ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ Bryales (0ð99, ʩʨ. 49%), ʦʩʦʙʝʥʥʦ ʚ ʥʠʞʥʠʭ 

ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ, ʘ ʪʘʢʞʝ Polypodiaceae (0ð94, ʩʨ. 37%), ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʝʥʳ Woodsia ilvensis, Athyrium fiiix -femina, Polypodium. ɺ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʩʧʝʢʪʨʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʧʦʨʳ ʩʝʤʝʡʩʪʚʘ 

Lycopodiaceae, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʠʜʦʚ. ɺ 

ʦʙʨʘʟʮʘʭ ʩʘʤʦʛʦ ʥʠʞʥʝʛʦ ʧʦ ʪʝʯʝʥʠʶ ʷʨʘ ʈʦʤʘʥʦʚʩʢʦʛʦ ʚʩʪʨʝʯʝʥʳ ʩʧʦʨʳ 

Osmunda. 

ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ Gramineae (9 ð 

69, ʩʨ. 45%) ʠ ʨʘʟʥʦʪʨʘʚʴʷ (9ð63, ʩʨ. 30%). 

ʇʦʣʫʯʝʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʛʦʩʧʦʜʩʪʚʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʝʨʠʦʜ ʦʪʣʦʞʝʥʠʷ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ ʠʟ ʝʣʠ ʩ 
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ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʠʥʦʛʜʘ ð ʙʝʣʦʡ 

ʙʝʨʝʟʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ. ʅʘʟʝʤʥʳʡ ʧʦʢʨʦʚ ʝʣʴʥʠʢʦʚ ʩʦʩʪʦʷʣ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʟʝʣʝʥʳʭ ʤʭʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʭʚʦʱʝʡ, ʦʩʦʢ, ʚʝʨʝʩʢʦʚʳʭ ʠ ʧʣʘʫʥʦʚ: Lycopodium 

annotinum, L. complanatum. ʃʠʩʪʚʝʥʥʠʯʥʠʢʠ, ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʫʯʘʩʪʠʷ 

ʙʝʣʦʡ ʙʝʨʝʟʳ, ʝʣʠ, ʠʥʦʛʜʘ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʠ ʠʚʳ, ʩ ʙʦʛʘʪʳʤ ʢʦʚʨʦʤ 

ʨʘʟʥʦʪʨʘʚʴʷ ʠ ʧʣʘʫʥʦʚ: Lycopodium complanatum, L. clavatum, L. 

annotinum, ð ʟʘʥʠʤʘʣʠ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʜʥʠʱʘ ʜʝʧʨʝʩʩʠʠ. 

ɺʳʰʝ ʧʦʷʩʘ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʘʤʝʥʥʳʝ ʙʝʨʝʟʥʷʢʠ ʩ ʙʦʛʘʪʳʤ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʘʧʦʨʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʨʘʩʪʝʥʠʡ ʩʝʤ. Gramineae, Caryophyllaceae, Ra 

nunculaceae (Thalictrum), Rosaceae, Onagraceae, Geraniaceae, Caprifo liaceae, 

Umbelliferae, Compositae, Convolvulaceae, Valerianaceae. ʇʦ ʙʝʨʝʛʘʤ ʦʟʝʨʘ 

ʚʩʪʨʝʯʘʣʠʩʴ ʦʣʴʭʦʚʥʠʢʠ, ʠʥʦʛʜʘ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʠʚʳ, ʩ ʥʘʟʝʤʥʳʤ 

ʧʦʢʨʦʚʦʤ ʠʟ ʟʣʘʢʦʚ ʠ ʧʘʧʦʨʦʪʥʠʢʦʚ. ʅʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʣʠ ʩʳʨʳʝ 

ʣʫʛʘ, ʩʦʩʪʦʷʚʰʠʝ ʠʟ ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚ Gramineae, Umbelliferae, 

Polemoniaceae, Rosaceae (ʚ ʪʦʤ ʯʠʩʣʝ Sanguisorba), Cyperaceae, 

Geraniaceae. ɺʩʪʨʝʯʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʝʨʭʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪ ʩ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʝʟʢʦʡ ʠ ʚʝʨʝʩʢʦʚʳʤʠ. ʇʦ ʩʢʣʦʥʘʤ ʛʦʨ, ʫ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʣʝʩʘ, ʨʦʩ ʦʣʴʭʦʚʳʡ ʩʪʣʘʥʠʢ ʩ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ Polypodiaceae ʠ Lycopodiaceae. 

ʇʨʠʩʫʪʩʪʚʠʝ ʩʧʝʢʪʨʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ ʝʣʠ (ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʘʭ ʝʝ ʚʩʝʛʦ 1%), ʘ ʪʘʢʞʝ ʧʨʠʤʝʩʴ ʧʳʣʴʮʳ ʪʘʢʠʭ 

ʵʢʟʦʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ Juglans, Corylus, Carpinus, Ulmus, Diervilla, 

Pinus Sp ʠ ʩʧʦʨ Osmunda, ʥʝʩʦʤʥʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ 

ʛʣʠʥè ʙʳʣʠ ʪʝʧʣʝʝ ʠ ʤʷʛʯʝ ʩʦʚʨʝʤʝʥʥʳʭ. 
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ʄ. ʀ. ʅʝʡʰʪʘʜʪ, ɺ. ʇ. ɻʨʠʯʫʢ ʠ ɻ. ɸ. ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ (ʂʫʰʝʚ, 

ʃʠʚʝʨʦʚʩʢʠʡ, 1940) ʧʦʣʫʯʠʣʠ ʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʘ ʈʦʤʘʥʦʚʩʢʦʛʦ ʩʧʦʨʦʚʦ 

ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ, ʦʯʝʥʴ ʩʭʦʜʥʳʝ ʩ ʪʦʣʴʢʦ ʯʪʦ ʦʧʠʩʘʥʥʳʤʠ, ʭʦʪʷ ʧʳʣʴ 

ʧʘ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʚ ʥʠʭ ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ. ɺ ʨʷʜʝ ʧʦʩʣʝʜʥʠʭ 

ʩʚʦʜʥʳʭ ʨʘʙʦʪ ʧʦ ʂʘʤʯʘʪʢʝ (ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʂʘʤʯʘʪʢʠ, 1961; ʄʦʢʨʦʫʩʦʚ, ʉʘʜʦʚʩʢʠʡ, 1961) 

ʫʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʪʝʧʣʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ çʩʠʥʠʭ ʛʣʠʥʘʭè; ʦʜʥʘʢʦ, ʢʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʫʢʘʟʳʚʘʝʪ ʅ. ʇ. ʂʫʧʨʠʥʘ (1966), ʚ ʥʠʭ ʥʝʪ ʩʩʳʣʦʢ ʥʘ 

ʠʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅ. ʇ. ʂʫʧʨʠʥʘ ʦʪʨʠʮʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʚ 

çʩʠʥʠʭ ʛʣʠʥʘʭè ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʠ ʧʠʭʪʳ ʥʘ ʪʦʤ 

ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʝʶ ʨʘʟʨʝʟʘʭ ʧʳʣʴʮʘ ʫʢʘʟʘʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʧʝʢʪʨʘʤ ʞʝ ʩ ʪʝʧʣʦʣʶʙʠʚʦʡ ʬʣʦʨʦʡ ʷʨʘ 

ʈʦʤʘʥʦʚʩʢʦʛʦ, ʧʨʠʚʦʜʠʤʳʤ ʚ ʨʘʙʦʪʝ ʉ. ʃ ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ, 

ʦʥʘ ʧʨʝʜʣʘʛʘʝʪ ʜʘʪʴ ʠʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ ʠ ʦʪʥʦʩʠʪ ʠʭ ʢ 

ʪʦʣʱʝ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè (ʂʫʧʨʠʥʘ, ʉʢʠʙʘ, 1963). 

ʅʘʰʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʷʨʘ 

ʈʦʤʘʥʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʅ. ʇ. ʂʫʧʨʠʥʦʡ ʥʝ ʙʳʣ ʧʦʩʝʱʝʥ, ʚʩʢʨʳʚʘʶʪʩʷ 

ʪʠʧʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè, ʘ ʥʝ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʚ 

ʯʝʤ ʤʳ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʥʳ ʩ ʉ. ʃ. ʂʫʰʝʚʳʤ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʤ. 

ʆʧʦʨʦʚʦʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ ʂʘʣʝʜʝʯʘ ʠ ʈʦʤʘʥʦʚʩʢʦʛʦ ʅ. 

ʇ. ʂʫʧʨʠʥʦʡ ʠ ʃ. ɸ. ʉʢʠʙʘ ʥʝ ʧʨʦʠʟʚʦʜʠʣʩʷ, ʯʝʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʫ ʥʠʭ ʚ ʵʪʦʡ ʪʦʣʱʝ ʛʦʨʠʟʦʥʪʦʚ ʩ ʪʝʧʣʦʣʶʙʠʚʦʡ ʬʣʦʨʦʡ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʙʨʘʟʮʘʭ, ʚʟʷʪʳʭ 

ʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ ɼʠʘʪʦʤʠʪʦʟʦʛʦ, ʂʘʪʫʥʘ, ɼʣʠʥʥʦʛʦ, ɹʦʣʴʰʦʛʦ, 

ʇʦʣʦʚʠʥʢʠ ʠ ɻʝʥʝʨʘʣʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ. 

ɺʩʝʛʦ ʠʟ ʵʪʠʭ ʨʘʟʨʝʟʦʚ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 36 ʦʙʨʘʟʮʦʚ. ɺ 

ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʝʢʪʨʘʤʠ ʷʨʦʚ 

ʈʦʤʘʥʦʚʩʢʦʛʦ ʠ ʂʘʣʝʜʝʯʘ ʫʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʩʧʦʨ (11 ð 95, ʩʨ. 58%) ʠ 

ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (1 ð 68, ʩʨ. 20%) ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ (1 ð 79, ʩʨ. 21%). ʆʩʦʙʝʥʥʦ ʦʙʝʜʥʝʥʳ 

ʧʳʣʴʮʦʡ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʩʧʝʢʪʨʳ ʷʨʦʚ ɼʠʘʪʦʤʠʪʦʚʦʛʦ, ɼʣʠʥʥʦʛʦ ʠ 

ɹʦʣʴʰʦʛʦ (ʨʠʩ. 12 ð 14). 

ʈʝʟʢʦ ʠʟʤʝʥʠʣʦʩʴ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ 

ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ (ʩʤ. ʪʘʙʣ. 3). ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʣʫʯʠʣʘ ʧʳʣʴʮʘ Alnus (0 ð 94, ʩʨ. 46%), ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Larix (0 ð 28, ʩʨ. 3,5%), Salix (0 ð 28, ʩʨ. 5%), Betula 

sect. Costatae (0 ð 60, ʩʨ. 14%), ɺ, sect. Albae (0 ð 27, ʩʨ. 3%), ɺ. sect. 

Nanae (0 ð 44, ʩʨ. 9%). ʇʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʘ ʠʟ ʩʧʝʢʪʨʦʚ ʧʳʣʴʮʘ 

ʵʢʟʦʪʠʯʝʩʢʠʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. ʊʦʣʴʢʦ ʚ ʦʙʨʘʟʮʘʭ ʷʨʘ 

ɼʣʠʥʥʦʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Picea. ʉʨʝʜʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʦʟʨʦʩʣʘ ʨʦʣʴ ʧʳʣʴʮʳ ʣʫʛʦʚʳʭ ʠ ʙʦʣʦʪʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ: ʨʘʟʥʦʪʨʘʚʴʷ (9 ð 95, ʩʨ. 37%), ʘ ʩʨʝʜʠ ʥʝʛʦ ʦʩʦʙʝʥʥʦ ð 

Umbelliferae, Ranunculaceae, Compositae ʠ Ericales (2 ð 61, ʩʨ. 23%). ɺ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ Gramineae (2 ð 85, ʩʨ. 

21%), ʉʫʨʝʛʘʩʝʘʝ (0 ð 52, ʩʨ. 11%), Artemisia (0 ð 18, ʩʨ. 4%). ɺ ʛʨʫʧʧʝ 
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ʩʧʦʨ ʥʝʩʢʦʣʴʢʦ ʩʦʢʨʘʪʠʣʦʩʴ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʧʫʪʥʠʢʦʚ ʣʝʩʥʳʭ 

ʮʝʥʦʟʦʚ ð Bryales (1 ð 99, ʩʨ. 45%), Polypodiaceae (1 ð 94, ʩʨ. 33%) ʠ 

Lycopodiaceae, ʭʦʪʷ ʠ ʩʦʭʨʘʥʠʣʦʩʴ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʫʥʦʚ. 

ʋʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʙʦʣʦʪʥʳʭ ʠ ʪʫʥʜʨʦʚʦ-ʩʢʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ: 

Sphagnum (0 ð 37, ʩʨ. 8%) ʠ Selagineila sibirica (0 ð 81, ʩʨ. 6%). 

ɸʥʘʣʦʛʠʯʥʳʝ ʥʘʰʠʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʃ. 

ɸ. ʉʢʠʙʘ (ʂʫʧʨʠʥʘ, ʉʢʠʙʘ, 1963) ʠʟ çʩʠʥʠʭ ʛʣʠʥè ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ ʠ 

ɼʣʠʥʥʦʛʦ (ʧʦ ʥʘʰʝʡ ʥʦʤʝʥʢʣʘʪʫʨʝ), ʘ ʪʘʢʞʝ ʄ. ʀ. ʅʝʡʰʪʘʜʪʦʤ ʠ ɺ. ʇ. 

ɻʨʠʯʫʢʦʤ (ʂʫʰʝʚ, ʃʠʚʝʨʦʚʩʢʠʡ, 1940) ʠʟ ʷʨʘ ɻʝʥʝʨʘʣʢʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ 

ʥʘ ʢʦʧʣʝʥʠʷ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʙʳʣʠ ʟʘʥʷʪʳ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʤʠ ʩ 

ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʙʝʣʦʡ ʙʝʨʝʟʳ, ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʠʚʳ, ʩ ʙʦʛʘʪʳʤ 

ʪʨʘʚʷʥʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ (Gramineae, Onagraceae, 

Geraniaceae, ʉʫʨʝʛʘʩʝʘʝ, Ericaceae) ʠ ʧʣʘʫʥʦʚ: Lycopodium complanatum, L. 

clavatum, L. annotinum. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʵʪʘʧʦʤ ʨʘʩʰʠʨʠʣʠʩʴ 

ʘʨʝʘʣʳ ʢʘʤʝʥʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ʠ ʦʩʦʙʝʥʥʦ ʧʨʠʙʨʝʞʥʳʭ ʦʣʴʰʘʥʠʢʦʚ ʠ 

ʠʚʥʷʢʦʚ. ʈʝʟʢʦ ʫʚʝʣʠʯʠʣʠʩʴ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʦʩʦʢʦʚʳʤʠ ʠ 

ʩʬʘʛʥʦʚʳʤʠ ʚʝʨʭʦʚʳʤʠ ʙʦʣʦʪʘʤʠ ʩ ʝʨʥʠʢʦʤ, ʘ ʪʘʢʞʝ ʧʦʡʤʝʥʥʳʤʠ ʣʫʛʘʤʠ 

ʠʟ Gramineae, Umbelliferae, Polemoniaceae, Sanguisorba, Cyperaceae, 

Artemisia, Geraniaceae. ɺ ʚʝʨʭʥʝʤ ʧʦʷʩʝ ʛʦʨ ʢʘʤʝʥʥʳʝ ʙʝʨʝʟʥʷʢʠ 

ʩʤʝʥʷʣʠʩʴ ʟʘʨʦʩʣʷʤʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʥʘʟʝʤʥʦʤ ʷʨʫʩʝ ʢʦʪʦʨʦʛʦ 

ʚʩʪʨʝʯʘʣʠʩʴ ʧʘʧʦʨʦʪʥʠʢʠ ʠ ʧʣʘʫʥʳ Lycopodium appressum, L. selago. 

ʂʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ ʟʘʥʠʤʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʅʘ ʩʢʘʣʴʥʳʭ ʦʩʳʧʷʭ 

ʠ ʩʫʭʠʭ ʩʢʣʦʥʘʭ ʚʩʪʨʝʯʘʣʠʩʴ Lycopodium alpinum, L. sitchense ʠ Selaginella 

sibirica. 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʝʣʦʚʳʭ ʣʝʩʦʚ ʚ ʜʝʧʨʝʩʩʠʠ ʚʦ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʚʝʪʣʦʭʚʦʡʥʳʭ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʠ ʦʪʢʨʳʪʳʭ ʙʦʣʦʪʥʳʭ ʠ ʣʫʛʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ (Ericales, Bryales, 

Sphagnales, Selaginella sibirica) ð ʚʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʩʫʨʦʚʳʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. ʉ ʵʪʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʢʦʤʧʣʝʢʩʝ ʠʟ ʚʝʨʭʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʷʨʘ ɻʝʥʝʨʘʣʢʠ ʬʠʢʩʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʙʝʜʥʝʥʠʝ ʢʘʢ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʭʘʨʘʢʪʝʨʥʦʛʦ ʦʟʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʦʣʱʠ, 

ʪʘʢ ʠ ʦʮʝʥʦʢ ʦʙʠʣʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʚʠʜʦʚ, ʜʦʤʠʥʠʨʦʚʘʚʰʠʭ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʝʝ ʛʦʨʠʟʦʥʪʘʭ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʬʦʨʤ ʩ ʰʠʨʦʢʠʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʣʶʙʠʚʳʭ 

Stephanodiscus astraea (Ehr) Grun. var. astraea et var, intermedius Fricke et var. 

minutulus (Kutz.) Grun. (çʝʜʠʥʠʯʥʦè) ʠ ʨʝʣʠʢʪʦʚʳʭ ʛʨʫʙʦʧʘʥʮʠʨʥʳʭ 

Melosira praedistans Jouse, M. praeislandica Jouse (çʝʜʠʥʠʯʥʦè).  
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʭʦʣʦʜʦʣʶʙʠʚʳʡ ʵʣʝʤʝʥʪ (ʩʝʚʝʨʦ-

ʘʣʴʧʠʡʩʢʠʭ ʠ ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ): Melosira distans (Ehr.) Kutz. var. 

distans et var. alpigena Grun. (çʦʯʝʥʴ ʯʘʩʪʦ ð ʚ ʤʘʩʩʝè), ʄ. italica 

subspsubarctica ʆ. Mull , (çʯʘʩʪʦè), Diatoma hiemale var.mesodon (Ehr.) Grun. 

(çʯʘʩʪʦè), Eunotia papilio (Grun.) Hust (ʜʦ çʥʝʨʝʜʢʦè), Navicula kotschyi var. 

robusta Hust. (ʜʦ çʥʝʨʝʜʢʦè), N. pseudoscutiformis Hust; (ʜʦ çʥʝʨʝʜʢʦè), 

Pinnularia lata (Breb.) W. Sm. (çʯʘʩʪʦè) ʠ ʜʨ. ɺʩʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʩʪʦʨʦʥʫ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. 

ɺʦʟʨʘʩʪ çʩʠʥʠʭ ʛʣʠʥè. ʆʪʣʠʯʠʷ ʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʘʭ 

ʨʘʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʥʝʩʦʤʥʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʨʘʟ 

ʥʦʚʦʟʨʘʩʪʥʦʝʪʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʪʦʣʱʠ ʭʦʪʷ ʙʳ 

ʝʜʠʥʠʯʥʦʡ ʧʳʣʴʮʳ ʥʝʢʦʪʦʨʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʣʠʦʮʝʥʘ ʂʘʤʯʘʪʢʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʴ ʵʪʠ 

ʦʩʘʜʢʠ ʢ ʩʘʤʦʤʫ ʥʘʯʘʣʫ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ (ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʉʉʉʈ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ). ɺʦʧʨʦʩ ʦ ʚʝʨʭʥʝʧʣʠʦʮʝʥʘʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ 

ʧʣʠʦʮʝʥʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʛʨʘʥʠʮʝ ʥʘ ʂʘʤʯʘʪʢʝ ʥʝ ʧʦʣʫʯʠʣ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʨʝʪʠʯʥʳʝ ʨʘʟʨʝʟʳ 

ʂʘʤʯʘʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʵʪʘʣʦʥʥʳʝ ʜʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɺ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤʘʭ, ʧʨʠʥʷʪʳʭ ʥʘ ʆʭʠʥʩʢʦʤ 

ʩʦʚʝʱʘʥʠʠ ʚ 1959 ʛ., ʢ ʚʝʨʭʥʝʤʫ ʧʣʠʦʮʝʥʫ ʦʪʥʝʩʝʥʘ ʵʨʤʘʥʦʚʩʢʘʷ ʩʚʠʪʘ 

ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺ. ɺ. ʄʝʥʥʝʨʘ ʠ ɺ. ʅ. 

ʂʫʣʠʢʦʚʦʡ (1961), ʢ ʚʝʨʭʥʝʤʫ ʧʣʠʦʮʝʥʫ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʩʦʜʝʨʞʘʱʠʝ 

ʪʝʧʣʦʚʦʜʥʫʶ ʬʘʫʥʫ ʤʦʣʣʶʩʢʦʚ ʤʦʨʩʢʠʝ ʵʥʝʤʪʝʥʩʢʠʝ ʩʣʦʠ, ʟʘʣʝʛʘʶʱʠʝ 

ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʵʨʤʘʥʦʚʩʢʦʡ ʩʚʠʪʝ, ʙʣʠʟ ʫʩʪʴʷ ʨ. ʍʝʡʩʣʠʚʷʤ. ɺ ʜʦʢʣʘʜʝ ʥʘ 

ʉʘʭʘʣʠʥʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚʝʩʥʦʡ 1966 ʛ. ɺ. ʅ. ʉʠʥʝʣʴʥʠʢʦʚʘ (ʂʫʣʠʢʦʚʘ) 

ʧʦʥʠʟʠʣʘ ʚʦʟʨʘʩʪ ʵʥʝʤʪʝʥʦʢʦʡ ʩʚʠʪʳ ʜʦ ʩʨʝʜʥʝʛʦ ʧʣʠʦʮʝʥʘ. 

ɸ. ʈ. ɻʝʧʪʥʝʨʦʤ (ɻʝʧʪʥʝʨ ʠ ʜʨ., 1966) ʵʨʤʘʥʦʚʩʢʘʷ ʠ ʵʥʝʤʪʝʥʩʢʘʷ 

ʩʚʠʪʳ ʦʪʥʝʩʝʥʳ ʢ ʵʦʧʣʝʡʩʪʦʮʝʥʫ ʠʣʠ ʧʦ ʧʨʠʥʷʪʦʡ ʰʢʘʣʝ ʵʨʤʘʥʦʚʩʢʘʷ ʩʚʠ-

ʪʘ ð ʢ ʚʝʨʭʥʝʤʫ ʧʣʠʦʮʝʥʫ, ʘ ʵʥʝʤʪʝʥʩʢʘʷ ð ʢ ʨʘʥʥʝʤʫ ʘʥʪʨʦʧʦʛʝʥʫ. ʆʥ 

ʚʳʜʝʣʠʣ ʪʘʢʞʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʘʥʘʣʦʛʠ ʵʥʝʤʪʝʥʩʢʦʡ ʩʚʠʪʳ ʙʣʠʟ ʫʩʪʴʷ 

ʊʠʛʠʣʷ ʠ ʚ ʜʦʣʠʥʝ ʂʫʣʴʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʨʘʩʪ ʵʥʝʤʪʝʥʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʦ ð ʦʪ ʩʨʝʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ʜʦ ʥʠʞʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. 

ʅʘʠʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦ ʚʝʨʭʥʝʧʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʳ ʥʘ 

ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ ɽ. ʄ. ʄʘʣʘʝʚʦʡ (1965), ʛʜʝ ʢ ʥʠʤ ʦʪʥʝʩʝʥʘ ʭʦʨʦʰʦ 

ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʘʷ ʪʦʣʱʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʟʘʣʝʛʘʶʱʘʷ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʵʨʤʘʥʦʚʦʢʦʡ ʩʚʠʪʝ. 

ʇʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ɽ. ʄ. ʄʘʣʘʝʚʦʡ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʚ ʢʦʥʮʝ ʧʣʠʦʮʝʥʘ ʥʘ ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ ʰʠʨʦʢʦ ʨʘʟʚʠʚʘʣʠʩʴ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʥʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʨʘʩʧʦʣʘʛʘʚʰʝʡʩʷ ʧʦʯʪʠ ʥʘ 5Á ʶʞʥʝʝ, 

ʧʨʠʯʝʤ ʟʜʝʩʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʘ ʝʱʝ ʙʦʛʘʯʝ. ʉʤʝʥʘ 
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ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʢʦʥʮʘ ʧʣʠʦʮʝʥʘ ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ ʩ 

ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ ʠ ʝʜʠʥʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ 

ʛʣʠʥè ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʂʘʤʯʘʪʢʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʧʨʠʚʝʣʦ ʢ ʧʦʯʪʠ ʧʦʣʥʦʤʫ ʚʳʤʠʨʘʥʠʶ 

ʵʢʟʦʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʦʩʪʘʚʰʠʭʩʷ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʘʭ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʦʙʱʝ ʥʝʪ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʰʴ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʠʭʪʳ ʠ ʩʦʩʝʥ. ɺʩʝ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʴ 

ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʢ ʨʘʥʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʭʦʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʩʦ ʩʧʝʢʪʨʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʃ. ɸ. ʉʢʠʙʘ (ɻʝʧʪʝʥʝʨ ʠ ʜʨ., 1966) ʠʟ 

ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʂʫʣʴʢʠ ʥʘ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ ʠ ʪʘʢʞʝ ʦʪʥʝʩʝʥʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʢ ʚʝʨʭʘʤ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʠʣʠ ʥʠʞʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʰʢʘʣʳ. ʆʪ ʩʧʝʢʪʨʦʚ çʩʠʥʠʭ ʛʣʠʥè ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʳʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʳʣʴʮʳ ʪʘʢʠʭ ʧʦʨʦʜ, ʢʘʢ Tsuga, Tilia, ʢʦʪʦʨʳʭ ʚ 

ʨʘʟʨʝʟʝ ʜʝʧʨʝʩʩʠʠ ʥʝʪ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʩ ʤʦʨʩʢʠʤʠ ʵʥʝʤ 

ʪʝʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʟʘʪʨʫʜʥʝʥʦ, ʪʘʢ ʢʘʢ ʩʣʦʠ, ʩʦʜʝʨʞʘʱʠʝ ʬʘʫʥʫ, ʥʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠ. ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʚ 

ʜʦʣʠʥʝ ʨ. ʂʫʣʴʢʠ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʚʧʦʣʥʝ ʷʩʥʦ, 

ʪʘʢ ʢʘʢ ʥʝ ʚʩʢʨʳʪʘ ʠʭ ʧʦʜʦʰʚʘ, ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ 

ʵʥʝʤʪʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ stcm ʩʣʫʯʘʝ ʢ ʚʝʨʭʥʝʤʫ ʧʣʠʦʮʝʥʫ ʤʦʞʥʦ, 

ʩʣʝʜʫʷ ɺ. ɺ. ʄʝʥʥʝʨʫ, ʦʪʥʝʩʪʠ ʤʦʨʩʢʠʝ ʵʥʝʤʪʝʥʩʢʠʝ ʩʣʦʠ ʫ ʕʥʝʤʪʝʥʩʢʠʭ 

ʦʢʘʣ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ɽ. ʄ, ʄʘʣʘʝʚʦʡ ʥʘ ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ. ʆʪʣʦʞʝʥʠʷ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʠ ʜʦʣʠʥʳ ʨ. ʂʫʣʴʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʦʣʝʝ 

ʧʦʟʜʥʝʤʫ ʵʪʘʧʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʥʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ. 

ʌʣʦʨʘ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʩʠʥʠʭ ʛʣʠʥè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʧʧʦʥʦ-ʢʦʨ 

ʜʠʣʴʝʨʩʢʦʡ ʬʣʦʨʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ (ɺʘʩʴʢʦʚʩʢʠʡ, 1959; ɹʘʩʢʦʚʠʯ, 

1959) ʥʝʩʢʦʣʴʢʦ ʦʙʝʜʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʵʢʟʦʪʠʯʝʩʢʠʭ ʭʚʦʡʥʳʭ ʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʚ ʩʧʝʢʪʨʘʭ çʩʠʥʠʭ ʛʣʠʥè ʥʝʪ ʧʳʣʴʮʳ Tsuga, 

Taxodiaceae, Rhus, Ilex, Tilia), ʤʝʥʴʰʠʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʩʧʝʢʪʨʘʭ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʦʨ 

Sphagnales. 

çʉʠʥʠʝ ʛʣʠʥʳè ʚʝʨʭʥʠʭ ʧʦ ʪʝʯʝʥʠʶ ʷʨʦʚ ð ʙʦʣʝʝ ʤʦʣʦʜʳʝ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʬʠʢʩʠʨʫʶʪ ʧʦʭʦʣʦʜʘʥʠʝ, ʧʨʠʚʝʜʰʝʝ ʥʝ 

ʪʦʣʴʢʦ ʢ ʧʦʣʥʦʤʫ ʚʳʤʠʨʘʥʠʶ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʤʝʨʠʢʘʥʦ-

ʝʚʨʘʟʠʘʪʩʢʠʭ ʨʦʜʦʚ (Carpinus, Ulmus, Corylus), ʥʦ ʠ ʢ ʧʦʯʪʠ ʧʦʣʥʦʡ 

ʣʠʢʚʠʜʘʮʠʠ ʝʣʴʥʠʢʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʩʫʨʦʚʳʝ, ʯʝʤ 

ʩʦʚʨʝʤʝʥʥʳʝ, ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʫʩʣʦʚʠʷʤʠ ʵʧʦʭ ʦʣʝʜʝʥʝʥʠʡ. ʕʪʠ 

ʦʪʣʦʞʝʥʠʷ ʤʳ ʦʪʥʦʩʠʤ ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q
2
1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʳʭ ʠ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʡ 
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ʥʘʯʘʣʘ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʭʦʣʦʜʘʥʠʶ ʧʨʦʠʟʦʰʝʣ 

ʚʥʫʪʨʠ ʝʜʠʥʦʡ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ 

ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʩʘʜʢʘʭ ʥʘʤʠ ʥʝ ʚʩʪʨʝʯʝʥʦ ʣʝʜʥʠʢʦʚʳʭ ʬʘʮʠʡ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʝʩʴʤʘ ʭʦʣʦʜʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʵʪʦʡ ʵʧʦʭʠ. 

ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʥʘʢʘʧʣʠʚʘʣʠʩʴ, ʚʠʜʠʤʦ, 

ʩʠʥʭʨʦʥʥʦ ʩ ʧʣʘʪʦʵʬʬʫʟʠʚʘʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʂʘʤʯʘʪʢʠ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʜʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ ɽ. ʄ. ʄʘʣʘʝʚʦʡ (1965) ʧʦ 

ʦʧʦʨʦʚʦʯʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ. 

 

ʊʆʃʑɸ çʂʆʉʆʉʃʆʀʉʊʓʍ ʇɽʉʂʆɺè (Q1
2
ð G2

1
) 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɺʦ ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʨʘʟʨʝʟʘʭ ʥʘ ʪʦʣʱʝ 

çʩʠʥʠʭ ʛʣʠʥè ʟʘʣʝʛʘʝʪ ʤʦʱʥʘʷ ʪʦʣʱʘ ʣʝʩʢʦʚ (III ʛʦʨʠʟʦʥʪ ʉ. ʃ. ʂʫʰʝʚʘ ʠ 

ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ). ʕʪʠ ʧʝʩʢʠ ʣʦʞʘʪʩʷ ʥʘ ʛʣʠʥʳ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʨʘʟʤʳʚʦʤ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 2 ʤ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʝʩʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʚʦʣʳ ʠ 

ʚʝʪʚʠ ʜʝʨʝʚʴʝʚ, ʯʘʩʪʦ ʠʤʝʶʱʠʝ ʚʠʜ ʟʘʭʦʨʦʥʝʥʥʳʭ ʟʘʣʦʤʦʚ. ʉʪʚʦʣʳ 

ʜʝʨʝʚʴʝʚ ʜʣʠʥʦʡ ʜʦ 4 ð 5 ʤ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʦʚ 5ð10 ʩʤ. ɼʨʝʚʝʩʠʥʘ 

ʘʙʩʦʣʶʪʥʦ ʥʝ ʨʘʟʣʦʞʠʣʘʩʴ, ʥʝ ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʘ, ʦʯʝʥʴ ʧʣʦʪʥʘʷ, ʚʝʩʴʤʘ 

ʣʝʛʢʘʷ, ʧʠʣʠʪʩʷ ʧʠʣʦʡ. ʉʪʚʦʣʳ ʣʠʰʝʥʳ ʢʦʨʳ. ʄʝʩʪʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ 

ʨʘʟʨʝʟʘ (ʷʨ ɹʦʣʴʰʦʡ) ʚ ʧʝʩʢʘʭ ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ ʠ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ 

ʪʦʨʬʘ ʠ ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʦʚ. 

ʊʦʣʱʘ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʘʯʝʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʩʝʨʳʭ ʨʳʭʣʳʭ ʧʝʩʢʦʚ ʩ ʧʨʠʤʝʩʳʦ ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʩʦʨʪʠʨʦʚʘʥʥʦʩʪʠ ʧʝʩʢʦʚ ʜʘʝʪ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʷʨʘ ʇʦʣʦʚʠʥʢʠ (ʩʤ. ʨʠʩ. 8). 

ʇʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʪʦʣʱʝ ʟʘʥʠʤʘʶʪ ʧʘʯʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʧʣʦʪʥʳʭ ʧʝʩʢʦʚ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʦʱʥʦʩʪʴ ʧʘʯʝʢ ʦʪ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 1 ð 1,5 ʤ. ɺ ʦʪʣʦʞʝʥʠʷʭ 

ʥʘʤʝʯʘʝʪʩʷ ʯʝʪʢʘʷ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʪʠʧʠʯʥʘʷ ʜʣʷ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʄʦʱʥʦʩʪʴ ʢʦʩʦʩʣʦʠʩʪʳʭ ʩʝʨʠʡ 20ð30 ʩʤ, ʩʝʨʠʠ ʨʝʜʢʦ 

ʧʘʨʘʣʣʝʣʴʥʳʝ, ʯʘʱʝ ʥʝʧʘʨʘʣʣʝʣʴʥʳʝ, ʩʠʣʴʥʦ ʩʨʝʟʘʥʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʝʨʝʢʨʝʩʪʥʳʝ). ʉʣʦʠʢʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ, ʦʙʳʯʥʦ ʧʨʷʤʦʣʠʥʝʡʥʳʝ, ʨʝʞʝ 

ʚʦʛʥʫʪʳʝ, ʚʳʧʦʣʘʞʠʚʘʶʱʠʝʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʠʥʦʛʜʘ ʦʪʯʝʪʣʠʚʳʝ 

ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʟʝʨʝʥ ʚʥʫʪʨʠ ʩʣʦʡʢʘ, ʠʥʦʛʜʘ 

ʤʝʥʝʝ ʦʪʯʝʪʣʠʚʳʝ, ʪʘʢ ʢʘʢ ʩʣʦʞʝʥʳ ʙʦʣʝʝ ʥʝʦʜʥʦʨʦʜʥʳʤ ʠ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʕʪʘ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʡ 

ʦʙʣʠʢ ʦʪʣʦʞʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʳ ʥʘʟʚʘʣʠ ʪʦʣʱʫ çʢʦʩʦʩʣʦʠʩʪʤrʠ 

ʧʝʩʢʘʤʠè. ɺ ʧʝʩʢʘʭ ʠʤʝʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʧʨʠʤʝʩʴ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʧʣʦʭʦʦʢʘʪʘʥʥʳʭ ʙʝʣʝʩʦʚʘʪʳʭ ʟʝʨʝʥ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ. 

ʇʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʙʳʯʥʦ ʥʝ ʦʙʨʘʟʫʝʪ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ, ʘ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʩʢʘʭ ʚ ʚʠʜʝ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʧʨʠʤʝʩʠ. 
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ʅʘʠʙʦʣʝʝ ʦʜʥʦʨʦʜʥʦʡ ʷʚʣʷʝʪʩʷ ʚ ʷʨʘʭ ʦʙʳʯʥʦ ʩʨʝʜʥʷʷ ʠ ʥʠʞʥʷʷ 

ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ. ʇʨʦʩʣʦʠ ʠ ʣʠʥʟʳ 

ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʧʝʩʢʦʚ ʩ ʛʘʣʴʢʦʡ ʤʘʣʦʤʦʱʥʳ ʠ ʨʝʜʢʠ. ɺʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ ʢʨʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʚ 

ʷʨʘʭ ɻʝʥʝʨʘʣʢʝ, ʇʦʣʦʚʠʥʢʝ ʠ ɹʦʣʴʰʦʤ. ʇʦʷʚʣʷʝʪʩʷ ʧʨʠʤʝʩʴ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʧʨʦʩʣʦʝʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠʥʦʛʜʘ ʧʦʩʣʝʜʥʠʝ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ (ʷʨ ɻʝʥʝʨʘʣʢʘ). 

ɻʘʣʴʢʘ ʦʙʳʯʥʦ ʤʝʣʢʘʷ ʠ ʩʨʝʜʥʷʷ, ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʵʬʬʫʟʠʚʘʤʠ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʯʝʪʳʨʝʭ ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʘ ʇʦʣʦʚʠʥʢʠ 

(ʦʙʨʘʟʮʳ 7
Iʱ

, 7
Iʵ
, 8
ʠ
, 8
ʪ
, ʨʠʩ. 15) ʙʳʣ ʚʳʧʦʣʥʝʥ ɸ. ʈ. ɻʝʧʪʥʝʨʦʤ. ʇʦ ʝʛʦ 

ʜʘʥʥʳʤ, ʩʦʩʪʘʚ ʦʙʣʦʤʢʦʚ ʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʩʭʦʜʝʥ: 

ʵʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʣʦʤʢʠ ʯʝʨʥʳʭ ʩ ʰʝʣʢʦʚʠʩʪʳʤ ʙʣʝʩʢʦʤ ʩʣʘʥʮʝʚ; 

ʙʝʣʳʭ, ʢʨʝʤʦʚʳʭ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʢʚʘʨʮʠʪʦʚ; ʟʝʣʝʥʳʭ, ʩʚʝʪʣʳʭ, ʙʫʨʳʭ 

ʪʫʬʦʚ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ; ʵʬʬʫʟʠʚʦʚ (ʨʝʜʢʦ), ʘ 

ʪʘʢʞʝ ʦʙʣʦʤʢʠ ʧʣʘʛʠʦʢʣʘʟʦʚ (ʩʚʝʞʠʭ, ʧʨʦʟʨʘʯʥʳʭ, ʯʘʩʪʠʯʥʦ, ʚʠʜʠʤʦ, 

ʧʠʨʦʢʣʘʝʪʠʯʝʩʢʠʭ), ʢʚʘʨʮʘ ʦʩʢʦʣʴʯʘʪʦʛʦ, ʚʦʜʷʥʦʧʨʦʟʨʘʯʥʦʛʦ (ʚʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ), ʙʠʦʪʠʪʘ, ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. ɺ 

ʦʙʨʘʟʮʝ 8ʪ ʚʦ ʚʩʝʭ ʬʨʘʢʮʠʷʭ ʤʥʦʛʦ ʦʙʣʦʤʢʦʚ ʜʨʝʚʝʩʠʥʳ ʪʝʤʥʦ 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʟʝʤʣʠʩʪʳʤ ʠʟʣʦʤʦʤ. ɿʜʝʩʴ ʞʝ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʧʝʤʟʳ ʠ ʙʠʦʪʠʪʘ. ʂʫʩʦʯʢʠ ʧʝʤʟʳ ʯʘʱʝ 

ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʝ. ʇʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʩʪʝʢʣʘ ʨʘʚʝʥ 1,496 ð 1,494. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʬʨʘʢʮʠʷʤ ʦʙʣʦʤʢʦʚ ʧʝʤʟʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʚʦ ʬʨʘʢʮʠʠ 

1,0 ð 0,5 ʤʤ ʝʝ ʜʦ 80 ð 90%, ʚʦ ʬʨʘʢʮʠʠ 0,5 ð 0,25 ʤʤ ð ʜʦ 58 ð 60%, ʘ 

ʚʦ ʬʨʘʢʮʠʠ 0,25 ð 0,1 ʤʤ ʥʝ ʙʦʣʝʝ 10 ð 20%. ɺ ʵʪʦʡ ʬʨʘʢʮʠʠ ʧʦʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʷʥʦʧʨʦʟʨʘʯʥʦʛʦ ʢʚʘʨʮʘ. ɺʦ ʚʩʝʭ ʬʨʘʢʮʠʷʭ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʯʢʦʚ ʙʠʦʪʠʪʘ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʚʝʞʠʡ 

ʧʣʘʛʠʦʢʣʘʟ. 

ʇʦ ʤʥʝʥʠʶ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, ʧʣʦʭʘʷ ʩʦʨʪʠʨʦʚʢʘ ʠ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ 

ʦʙʣʦʤʢʠ ʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪ, ʚʦʟʤʦʞʥʦ, ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʝʨʝʥʦʩ ʠʭ ʦʪ ʠʩʪʦʯʥʠʢʘ ʨʘʟʤʳʚʘ ʠ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ. 

ʉʨʝʜʠ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʣʦʤʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʧʦʨʦʜ (ʤʘʣʢʠʥʩʢʦʡ ʩʝʨʠʠ) ʠ ʦʙʣʦʤʢʠ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʧʦʨʦʜ (ʭʦʟʛʦʥʩʢʘʷ ʠ 

ʠʨʫʥʝʡʩʢʘʷ ʩʚʠʪʳ) ʶʞʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ɻʘʥʘʣʴʩʢʦʛʦ ʠ 

ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʠʷ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʧʨʦʠʩʭʦʜʠʣ 

ʩʥʦʩ ʤʘʪʝʨʠʘʣʘ ʥʝ ʪʦʣʴʢʦ ʩ ʙʣʠʟʣʝʞʘʱʠʭ ʫʯʘʩʪʢʦʚ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʥʦ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʝʛʦ ʚʜʦʣʴ ʦʩʠ ʜʝʧʨʝʩʩʠʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. 

ʇʦʚʠʜʠʤʦʤʫ, ʚ ʵʪʦ ʚʨʝʤʷ ʎʝʥʪʨʘʣʴʥʘʷ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʥʝ 

ʨʘʟʜʝʣʷʣʘʩʴ ʥʘ ɹʳʩʪʨʠʥʩʢʫʶ ʠ ʂʘʤʯʘʪʩʢʫʶ, ʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʜʠʥʘʷ ʚʦʜʥʘʷ 

ʘʨʪʝʨʠʷ ʇʨʘ-ʂʘʤʯʘʪʢʘ, ʪʝʢʫʱʘʷ ʥʘ ʩʝʚʝʨ ʠ ʜʨʝʥʠʨʫʶʱʘʷ ʚʩʶ ʜʝʧʨʝʩʩʠʶ. 
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ʈʠʩ. 15. ʈʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʧʦ 

ɸ. ʈ. ɻʝʧʪʥʝʨʫ) 

ɸ - ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʯʚʝʥʠʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ; ɹ - ʧʦʢʨʦʚʥʳʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʩʫʧʝʩʠ ʚ ʷʨʝ 

ɻʝʥʝʨʘʣʢʝ; ɺ - ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʇʦʣʦʚʠʥʢʠ; ʘ - ʩʦʜʝʨʞʥʠʝ ʩʠʥʝ-ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ (% ʢʦ 

ʚʩʝʡ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʡ); ʙ - ʦʙʱʠʡ ʩʦʩʪʘʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ, %; ʚ - ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʣʦʤʣʝʥʠʷ 

ʙʝʩʮʚʝʪʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ; I - ʪʦʣʱʘ ʦʟʝʨʥʳʭ çʩʠʥʠʭ ʛʣʠʥè; II  - ʪʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè; IIIðIV - ʣʝʜʥʠʢʦʚʳʝ ʠ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦ-

ʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; V - ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ; VI - ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʚʦʝʦʙʨʘʟʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʳ çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè 

ʚ ʷʨʝ ʂʘʣʝʜʝʯʝ. ɿʜʝʩʴ ʩ ʨʘʟʤʳʚʦʤ ʥʘ çʩʠʥʠʭ ʛʣʠʥʘʭè ʣʝʞʘʪ ʢʦʩʦʩʣʦʠʩʪʳʝ 
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ʠ ʧʝʨʝʢʨʝʩʪʥʦʩʣʦʠʩʪʳʝ ʞʝʣʪʦ-ʩʚʝʪʣʦ-ʩʝʨʳʝ ʧʝʩʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʝʨʝʦʪ 

ʣʦʞʝʥʥʦʛʦ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʝʩʦʢ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʩ ʧʦʯʪʠ 

ʫʛʣʦʚʘʪʳʤʠ ʟʝʨʥʘʤʠ ʛʨʘʚʠʷ ʠ ʜʨʝʩʚʳ. ʋ ʧʦʜʦʰʚʳ ʩʣʦʷ ʚʩʪʨʝʯʘʶʪʩʷ 

ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʩ ʦʙʠʣʠʝʤ ʩʪʚʦʣʦʚ, ʚʝʪʚʝʡ ʠ ʢʦʨʥʝʡ 

ʜʝʨʝʚʴʝʚ. ʄʦʱʥʦʩʪʴ ʵʪʦʡ ʧʘʯʢʠ 3,5 ʤ. ɺʳʰʝ ʦʪʤʝʯʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ 

ʧʨʦʩʣʦʝʚ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʩʝʨʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʩ ʧʨʠʤʝʩʴʶ ʧʠʨʦʢʣʘʩʪʠʢʠ ʠ ʧʝʩʢʦʚ ʩ 

ʛʨʘʚʠʝʤ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 1,5 ʤ. ɺʳʰʝ ʩ ʯʝʪʢʠʤ 

ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʛʘʣʝʯʥʠʢʠ ʠ ʧʝʩʢʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ 

ʧʝʨʚʦʡ ʬʘʟʳ ʧʦʟʜʥʝʣʣʝʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʪʦʣʱʠ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ 

ʤʦʱʥʦʩʪʴ ʝʝ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ (ʦʪ 5 ʜʦ 40 ʤ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʷʨʝ ʇʦʣʦʚʠʥʢʝ ð 40 ʤ (ʨʠʩ. 16ð18). 

ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʦʪʥʦʩʠʣʠ çʢʦʩʦʩʣʦʠʦʪʳʝ ʧʝʩʢʠ ʢʦ 

II ʛʦʨʠʟʦʥʪʫ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʦʟʝʨʥʳʤ ʛʝʥʝʟʠʩʦʤ ʵʪʦʡ ʪʦʣʱʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʍʘʨʘʢʪʝʨ ʠ ʩʣʦʠʩʪʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ 

ʘʣʣʶʚʠʘʣʴʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʪʠʭ 

ʦʩʘʜʢʦʚ ʢ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʘʣʣʶʚʠʷ. ʕʪʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ 

ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʬʦʥʝ ʥʠʩʭʦʜʷʱʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ; ʧʨʠʯʝʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʟʨʝʟʝ 

ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʧʝʩʯʘʥʦ-

ʛʘʣʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʮʝʣʠʢʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʨʫʩʣʦʚʳʭ ʬʘʮʠʡ ʚ ʨʘʟʨʝʟʘʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʦʣʱ 

ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʐʘʥʮʝʨ, 1951). ʅʘ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʥʘ ʬʦʥʝ ʥʠʩʭʦʜʷʱʠʭ ʜʚʠʞʝʥʠʡ ʫʢʘʟʳʚʘʶʪ 

ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʪʦʣʱʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʥʝʦʜʥʦʨʦʜʥʳ ʠ ʬʠʢʩʠʨʫʶʪ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʦʪʣʦ-

ʞʝʥʠʡ (ʩʤ. ʪʘʙʣ. 3). 

ɺ ʷʨʘʭ ɼʣʠʥʥʦʤ, ɹʦʣʴʰʦʤ, ʂʨʫʪʦʤ, ʘ ʪʘʢʞʝ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ ʠ ɻʝʥʝʨʘʣʢʝ ʧʦʣʫʯʝʥʳ 

ʦʜʥʦʪʠʧʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ (ʩʤ. ʨʠʩ. 13, 19, 20). ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʧʦʨ (1 ð 99, ʩʨ. 55%) ʥʘʜ 

ʧʳʣʴʮʦʡ, ʜʨʝʚʝʩʥʳʭ (1 ð 72, ʩʨ. 24%) ʠ ʪʨʘʚʷʥʠʩʪʳʭ (1 ð 50, ʝʨ. 20%) 

ʨʘʩʪʝʥʠʡ. ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ Alnus (0 ð 75. ʩʨ. 28,5%), 

Betula sect. Costatae (0 ð 50, ʩʨ. 12,5%) ʠ ɺ sect. Nanae (0 ð 50, ʩʨ. 10,5%). 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʦʩʪʘʚʣʷʝʪ ʧʳʣʴʮʘ Larix (0 ð 67, ʩʨ. 3,5%), Salix (0 

ð 60, ʩʨ. 6,5%), Alnaster (0ð40, ʩʨ. 8%) ʠ Betula sect. Albae (0 ð 21, ʩʨ. 

3,5%). ɺʩʪʨʝʯʝʥʘ ʧʳʣʴʮʘ Pinus subgen. Haploxylon (0 ð 25, ʩʨ. 2%).  
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ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʚʝʜʫʱʝʝ ʄʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ, ʧʳʣʴʮʝ 

Gramineae (0 ð 87, ʩʨ. 26%), ʉʫʨʝʛʘʩʝʘʝ (0 ð 90, ʩʨ. 25%) ʠ ʨʘʟʥʦʪʨʘʚʴʶ 

(0 ð 50, ʩʨ. 19%); ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʮʝʥʪ Ericales (0 ð 11, ʩʨ. 3%) ʠ Artemisia 

(0 ð 10, ʩʨ. 1%). ʉʨʝʜʠ ʩʧʦʨ ʛʦʩʧʦʜʩʪʚʫʶʪ Bryales (5 ð 97, ʩʨ. 52%) ʠ 

Polv- podiaceae (2 ð 91, ʩʨ. 24%). ɺʩʪʨʝʯʝʥʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ Sphagnales (0 ð 56, ʩʨ. 7%), Lycopodiaceae (0 ð 42, ʩʨ. 

10%), ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʙʦʛʘʪʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʪʘʢʞʝ 

ʩʧʦʨʳ Selaginella sibirica (0 ð 16, ʩʨ. 1%), Botrychium ʠ Equisetum.  

ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʚ ʤʦʤʝʥʪ ʥʘʢʦʧʣʝʥʠʷ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʠʛʨʘʣʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʩ ʧʨʠʤʝʩʴʶ 

ʙʝʣʦʡ ʙʝʨʝʟʳ, ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʠʚʳ ʠ ʦʣʴʭʠ, ʩ ʙʦʛʘʪʳʤ ʥʘʟʝʤʥʳʤ 

ʧʦʢʨʦʚʦʤ ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ, ʭʚʦʱʝʡ, ʦʩʦʢ, ʤʭʦʚ ʠ ʧʣʘʫʥʦʚ (Lycopodium 

complanatum, L. clavatum, L. annotinum). ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʳʣʠ 

ʟʘʥʷʪʳ ʦʩʦʢʦʚʳʤʠ ʠ ʩʬʘʛʥʦʚʳʤʠ ʙʦʣʦʪʘʤʠ ʩ ʝʨʥʠʢʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʠʨʝʯʥʳʤʠ ʦʣʴʰʘʥʠʢʘʤʠ. 
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ʅʘ ʩʢʣʦʥʘʭ ʛʦʨ ʨʦʩʣʠ ʢʘʤʝʥʥʳʝ ʙʝʨʝʟʥʷʢʠ, ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʧʦʢʨʦʚʝ 

ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʣʠʩʴ (ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Rosaceae, Onagraceae, 

Gramineae, Ranunculaceae (ʚ ʪʦʤ ʯʠʩʣʝ Thalictrum), Geraniaceae, 

Polypodiaceae, Ericaceae, ʘ ʪʘʢʞʝ ʧʣʘʫʥʳ (Lycopodium annotinum). ʋ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ ʢʘʤʝʥʥʳʝ ʙʝʨʝʟʥʷʢʠ ʩʤʝʥʷʣʠʩʴ ʟʘʨʦʩʣʷʤʠ 

ʢʝʜʨʦʚʦʛʦ ʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ɺ ʧʦʷʩʝ ʘʣʴʧʠʡʩʢʠʭ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ 

ʣʫʛʦʚ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘʭʦʜʠʣʠ ʧʨʠʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʣʘʫʥʳ: Lycopodium alpinum, L. appressum, L. sitchen- se, Selaginella 

sibirica. 

ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. ʆʪʩʫʪʩʪʚʠʝ 

ʝʣʠ, ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʣʘʫʥʦʚ 

Lycopodium alpinum, L. appressum, L. pungens, Selaginella sibirica ð ʚʩʝ ʵʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʣʠʤʘʪʝ ʙʦʣʝʝ ʩʫʨʦʚʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʷʨʦʚ ɼʝʚʠʯʴʝʛʦ, ʂʘʣʝʜʝʯʘ, ʘ ʪʘʢʞʝ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ ʠ ɻʝʥʝʨʘʣʢʠ (ʩʤ. ʨʠʩ. 11, 21, 22, 23). 

ɺ ʩʧʝʢʪʨʘʭ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (3 ð 26, ʩʨ. 13%) ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʧʣrʴʮʳ ʜʨʝʚʝʩʥʳʭ (12 ð 50, ʩʨ. 26%) ʠ ʩʧʦʨ (24 ð 81, ʩʨ. 60%). ɺ ʛʨʫʧʧʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠʥʪʝʨʝʩʥʦ ʧʦʷʚʣʝʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʳʣʴʮʳ Picea sect. Omorica ʠ Pinus subgen. Diploxylon (0 ð 2%). ɺ 

ʦʩʪʘʣʴʥʦʤ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʨʘʩʪʝʥʠʡ ʦʩʪʘʝʪʩʷ 

ʧʨʝʞʥʠʤ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʥʝʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ 

Pinus subgen. Haploxylon (0 ð 37, ʩʨ. 7%) ʠ Alnaster (0 ð 29, ʩʨ. 12%). 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ Pinus subgen. Haploxylon, 

ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʢʝʜʨʦʚʳʤ 

ʩʪʣʘʥʠʢʦʤ, ʥʦ ʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʩʝʥ. ʆʜʥʘʢʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʨʘʟʜʝʣʠʪʴ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʵʪʠʭ ʧʦʨʦʜ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʆʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʳʣʴʮʳ Larix (0 ð 46, ʩʨ. 5,5%). 

ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʳʣʴʮʳ 

ʉʫʨʝʛʘʩʝʘʝ (0 ð 22, ʩʨ. 3%) ʠ ʦʪʯʘʩʪʠ ð ʨʘʟʥʦʪʨʘʚʴʷ (0 ð 85, ʩʨ. 14%) ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʳʣʴʮʳ Gramineae (0 ð 88, ʩʨ. 30,5%). 

ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʩʧʦʨʳ Polypodiaceae 

(30 ð 85, ʩʨ. 57%) ʧʨʠ ʟʘʤʝʪʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ Bryales (1 ð 70, 

ʩʨ. 32%), Sphagnales (1 ð 45, ʩʨ. 1%). ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ 

Lycopodiaceae ʠ Selaginella ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʨʝʞʥʠʤ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʧʦʢʨʦʚʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʣʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ, ʯʘʩʪʦ ʩ 

ʧʨʠʤʝʩʴʶ ʩʦʩʥʳ ʠ ʝʣʠ, ʘ ʪʘʢʞʝ ʝʣʦʚʳʝ ʣʝʩʘ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ 

ʠ, ʚʦʟʤʦʞʥʦ, ʢʝʜʨʘ (Pinus subgen. Haploxylon). ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʪʦʨʦʥʫ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ 

çʩʠʥʠʭ ʛʣʠʥè ʠ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. 
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ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʚ ʷʨʝ ɹʦʣʴʰʦʡ (ʩʤ. ʨʠʩ. 

18) ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʥʦʩʠʪʴ, ʚʠʜʠʤʦ, ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ. ɿʜʝʩʴ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʝʣʠ ʠ ʩʦʩʥʳ, ʯʝʪʢʦ ʥʘʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʨʝʚʝʩʥʳʭ, ʘ ʩʨʝʜʠ ʥʠʭ Betula sect. Costatae (ʜʦ 

56%) ʠ ɺ. sect. Albae (ʜʦ 22%). 

ɺ çʢʦʩʦʩʣʦʡʩʪʳʭ ʧʝʩʢʘʭè ʷʨʦʚ ɻʝʥʝʨʘʣʢʠ, ʂʘʣʝʜʝʯʘ ʠ ɼʝʚʠʯʴʝʛʦ 

(ʩʤ. ʨʠʩ. 11, 22, 23) ʚʳʰʝ ʛʦʨʠʟʦʥʪʦʚ ʩ ʪʦʣʴʢʦ ʯʪʦ ʦʧʠʩʘʥʥʳʤʠ 

ʪʝʧʣʦʣʶʙʠʚʳʤʠ ʩʧʝʢʪʨʘʤʠ ʚʥʦʚʴ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʭʦʣʦʜʘʥʠʶ, 

ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʚʳʧʘʜʝʥʠʠ ʠʟ ʩʧʝʢʪʨʦʚ ʧʳʣʴʮʳ ʝʣʠ, ʧʠʭʪʳ ʠ ʩʦʩʥʳ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʙʳʣʘ ʩʣʦʞʥʝʝ ʪʦʣʴʢʦ ʯʪʦ 

ʦʧʠʩʘʥʥʦʡ. ʇʨʠ ʘʥʘʣʠʟʝ ʩʧʝʢʪʨʦʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

ʨʝʟʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʳʣʴʮʳ ʝʣʠ ʚ ʷʨʝ ɻʝʥʝʨʘʣʢʝ (ʜʦ 46%), ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʷʨʘʭ (ʥʝ ʧʨʝʚʳʰʘʝʪ 9%), ʩ ʜʨʫʛʦʡ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʟʜʝʩʴ ʟʘʧʝʯʘʪʣʝʥʳ ʜʚʘ ʵʪʘʧʘ ʧʦʪʝʧʣʝʥʠʷ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʥʝʢʦʪʦʨʳʤ ʧʦʭʦʣʦʜʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʯʝʪʢʦ ʵʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʷʨʝ 

ʇʦʣʦʚʠʥʢʝ, ʛʜʝ ʦʙʨʘʟʮʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ ʝʣʠ ʨʘʟʜʝʣʝʥʳ 

ʠʥʪʝʨʚʘʣʦʤ ʛʣʫʙʠʥ (16 - 36 ʞ), ʚ ʢʦʪʦʨʦʤ ʧʳʣʴʮʘ ʝʣʠ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺʦʟʤʦʞʥʦ, ʚ ʩʘʤʳʭ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʷʨʘ ʇʦʣʦʚʠʥʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʥʘʯʘʣʦ ʧʦʪʝʧʣʝʥʠʷ, ʦʧʪʠʤʫʤ ʢʦʪʦʨʦʛʦ ʧʨʠʰʝʣʩʷ ʥʘ ʚʨʝʤʷ ʦʪʣʦʞʝʥʠʷ 

ʧʝʩʢʦʚ ʚ ʷʨʝ ɻʝʥʝʨʘʣʢʝ. ʅʦ ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʢʘ ʠʤʝʶʱʝʛʦʩʷ ʫ ʥʘʩ ʤʘʪʝʨʠʘʣʘ 

ʨʝʰʠʪʴ ʦʜʥʦʟʥʘʯʥʦ ʵʪʦʪ ʚʦʧʨʦʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʤʳ 

ʧʦʢʘ ʚʳʜʝʣʷʝʤ ʝʜʠʥʫʶ ʵʧʦʭʫ ʧʦʪʝʧʣʝʥʠʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. 

ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠʟ ʧʘʯʢʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ, ɻʝʥʝʨʘʣʢʠ, ɹʦʣʴʰʦʛʦ, ɼʣʠʥʥʦʛʦ, 

ʂʨʫʪʦʛʦ, ɼʝʚʠʯʴʝʛʦ ʠ ʂʘʣʝʜʝʯʘ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʦʢʦʣʦ 80 ʦʙʨʘʟʮʦʚ. 

ɸʣʣʶʚʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪʣʦʞʝʥʠʡ ʦʪʨʘʟʠʣʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʨʘʟʚʠʪʠʠ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ. ʆʢʦʣʦ 30% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʦʜʝʨʞʘʣʠ ʠʣʠ ʨʝʜʢʠʝ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʦʙʣʦʤʢʠ ʧʘʥʮʠʨʝʡ ʜʠʘʪʦʤʦʚʳʭ ʠʣʠ 

ʝʜʠʥʠʯʥʳʝ ʩʪʚʦʨʢʠ 5 - 10 ʚʠʜʦʚ. ʆʩʦʙʦʡ ʩʢʫʜʦʩʪʴʶ ʦʪʣʠʯʘʝʪʩʷ ʩʦʩʪʘʚ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʷʨʦʚ ɼʝʚʠʯʴʝʛʦ, ʂʨʫʪʦʛʦ ʠ 

ʂʘʣʝʜʝʯʘ (ʧʨʠʣʦʞ. ʪʘʙʣ. 1, ʛʨʘʬʳ 14, 15). 

ɺ ʧʘʯʢʝ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ, ʚʩʢʨʳʪʦʡ ʚ ʷʨʘʭ ɹʦʣʴʰʦʤ, ɼʣʠʥʥʦʤ, 

ʇʦʣʦʚʠʥʢʝ ʠ ɻʝʥʝʨʘʣʢʝ, ʦʙʥʘʨʫʞʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦ-

ʚʳʭ ʜʚʫʭ ʪʠʧʦʚ: ʨʫʩʣʦʚʦʛʦ ʠ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ: 

ʦʢʘʟʘʣʩʷ ʚʪʦʨʦʡ ʪʠʧ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʦʡʤʝʥʥʳʝ ʠ ʩʪʘʨʠʥʥʳʝ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʢʦʚ. ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʦʛʦ ʪʠʧʘ ʠʟ 

ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʘʯʢʠ ʧʦʟʚʦʣʠʣʦ ʦʪʤʝʪʠʪʴ ʢʘʢ ʦʙʱʠʝ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʨʘʟʣʠʯʠʷ. ʂ ʦʙʱʠʤ ʯʝʨʪʘʤ ʠʭ ʦʪʥʦʩʠʪʩʷ ʩʭʦʜʩʪʚʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʠʜʘʤʠ ʜʠʘʪʦʤʦʚʳʭ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʳʥʝ ʥʘ ʂʘʤʯʘʪʢʝ. ʆʜʥʘʢʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ ʚʝʨʭʥʠʭ ʠ ʥʶʢʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʘʯʢʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʠʣʠʷ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ. 
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ʂʦʤʧʣʝʢʩʳ ʧʦʡʤʝʥʥʦʛʦ ʠ ʩʪʘʨʠʯʥʦʛʦ ʪʠʧʘ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʧʘʯʢʠ ʚ ʷʨʘʭ ɼʣʠʥʥʦʤ, ɹʦʣʴʰʦʤ, ʇʦʣʦʟʠʥʢʝ ʠ ɻʝʥʝʨʘʣʢʝ (ʩʤ. 

ʠʥʪʝʨʚʘʣʳ ʛʣʫʙʠʥ ʠ ʧʦʣʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʧʨʠʣʦʞ, ʪʘʙʣ. 1, 

ʛʨʘʬʳ 11, 12, 16, 18), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʦʛʘʪʳʤ ʩʦʩʪʘʚʦʤ (40 - 50 

ʪʘʢʩʦʥʦʚ ʚ ʢʦʤʧʣʝʢʩʝ) ʠ ʥʝʚʳʩʦʢʠʤʠ ʦʮʝʥʢʘʤʠ ʦʙʠʣʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʬʦʨʤ. 

ʂʘʪʝʛʦʨʠʠ çʯʘʩʪʦ ð ʦʯʝʥʴ ʯʘʩʪʦè ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʜʦʩʪʠʛʘʣʠ ʪʦʣʴʢʦ 

ʧʣʘʥʢʪʦʥʥʳʝ ʚʠʜʳ: Melosira distans (Ehr.) Kutz. var. distans et var. alpigena 

(Ehr.) Kutz., M. italica subsp. subarctica O. MuU. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʬʦʨʤ ʥʝ ʧʨʝʚʳʰʘʣʦ ʢʘʪʝʛʦʨʠʠ ʦʙʠʣʠʷ çʨʝʜʢʦè. ʏʘʩʪʦ ʦʪʤʝʯʘʶʱʠʝʩʷ, ʥʦ ʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʩʨʝʜʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʤʦʣʦʜʦʛʦ ʦʙʣʠʢʘ 

ʢʦʤʧʣʝʢʩʦʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʘʯʢʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè 

ʛʨʫʙʦʧʘʥʮʠʨʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʡ ʛʨʫʧʧʳ ʪʦʣʱʠ çʩʠʥʠʭ 

ʛʣʠʥè: Melosira granulata (Ehr). Ralfs forma, Stepha- nodiscus astraea (Fhr.) 

Grim, forma, Eucocconeis onegensis Wisl. et Kolbe, Amphora ovalis Kutz ʠʟ-

ʟʘ ʭʫʜʰʝʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ: ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʣʝʢʩʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʚʢʣʶʯʝʥʳ ʚ 

ʩʦʩʪʘʚ ʠʟʦʧʘʣʝʦʮʝʥʦʟʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʠʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʣʠ ʧʨʠʚʥʦʩʦʤ 

ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʠʟ ʥʝʙʦʣʴʰʠʭ ʦʩʪʘʪʦʯʥʳʭ ʦʟʝʨ, ʠʣʠ ʨʘʟʤʳʚʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ ʠʟ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʘʯʢʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 

ʍʘʨʘʢʪʝʨʠʟʫʷ ʘʣʣʶʚʠʘʣʴʥʫʶ ʜʠʘʪʦʤʦʚʫʶ ʬʣʦʨʫ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ 

ʧʘʯʢʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʚ ʝʝ ʩʦʩʪʘʚʝ ʶʞʥʦ - ʙʦʨʝʘʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʭ ʬʦʨʤ (ʜʦ 9 - 14%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʘʣʦʛʠʯʥʦʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʬʣʦʨʦʡ ʜʠʘʪʦʤʦʚʳʭ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʕʪʠ ʬʘʢʪʳ, 

ʥʘʨʷʜʫ ʩ ʥʠʟʢʠʤʠ ʦʮʝʥʢʘʤʠ ʦʙʠʣʠʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ 

ʵʚʨʠʪʝʨʤʥʳʭ ʚʠʜʦʚ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʚ ʦʩʘʜʢʘʭ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʣʝʩʢʦʚè (ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 1, ʛʨʘʬʳ 13ð15, 17, 19), ʢʘʢ ʧʦʡʤʝʥʥʳʝ, ʪʘʢ ʠ 

ʩʪʘʨʠʯʥʦʛʦ ʪʠʧʘ ʢʦʤʧʣʝʢʩʳ, ʦʪʣʠʯʘʶʪʩʷ ʟʘʤʝʪʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ 

ʜʠʘʪʦʤʦʚʳʭ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦ ʵʢʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠʟ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʉʦʩʪʘʚ 

ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʥʳʭ ʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ 

ʧʦʣʦʚʠʥʳ ʪʦʣʱʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 4. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʚʨʠʪʝʨʤʥʳʭ ʚʠʜʦʚ, ʩʫʙʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʳʭ, ʧʨʠʩʫʪʩʪʚʠʝ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʣʶʙʠʚʳʭ 

(ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʦʙʠʣʴʥʳʤʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʪʦʣʱʠ ʷʚʣʷʶʪʩʷ Stephanodiscus astraea (Ehr.) Grun. 

var. astraea et var. mtermedius Fricke), ʝʜʠʥʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ - ʚʩʝ ʵʪʦ. ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʙʦʣʝʝ ʤʷʛʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
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ʫʩʣʦʚʠʡ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʥʠʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. 

ɺʦʟʨʘʩʪ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ 

ʩʧʦʨʦʚʦʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʙʳʣʠ ʩʫʨʦʚʝʝ ʩʦʚʨʝʤʝʥʥʳʭ. ʆʥʠ 

ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʳ ʜʘʪʠʨʫʝʤ ʵʪʠ ʦʩʘʜʢʠ ʪʘʢʞʝ ʚʪʦʨʦʡ ʧʦʣʦʟʠʠʦʡ ʨʘʥʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ (Q
2
1) ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʛʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʜʣʷ 

ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʢʦʪʦʨʦʡ, ʧʦʜʘʥʥʳʤ ʢʘʢ ʩʧʦʨʦʚʦ-ʧʳʣʮɹʝʚʦʛʦ, ʪʘʢ ʠ 

ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʤʳ ʦʪʥʦʩʠʤ 

ʢ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q2
1
). ʇʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʩʧʦʨʦʚʦ-ʧʳʣʮɹʝʚʳʭ ʩʧʝʢʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʥʠ 

ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʥʠʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʪʝʨʨʠʛʝʚʥʩ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, 

ʠʟʫʯʝʥʥʦʡ ɽ. ʄ. ʄʘʣʘʝʚʦʡ (1965) ʥʘ ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ, ʦʪʥʦʩʠʤʦʡ ʝʶ ʢ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ. 

ʃ. ʀ. ʃʘʧʰʠʥʳʤ ʚ 1963 ʛ. ʚ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʘʭè ʷʨʘ ɹʦʣʴʰʦʛʦ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʯʘʩʪʴ ʯʝʨʝʧʘ ʠ ʦʙʣʦʤʢʠ ʨʦʛʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ, ʧʦ 

ʟʘʢʣʶʯʝʥʠʶ ɸ. ʇ. ɺʘʩʴʢʦʚʩʢʦʛʦ (1966), ʰʠʨʦʢʦʣʦʙʦʤʫ ʣʦʩʶ, ʧʨʠʯʝʤ ʪʦʤʫ 

ʝʛʦ ʚʘʨʠʝʪʝʪʫ (Alces latifrons postremus Flerov et Wen gen h.), ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ɹ. ʉ. ʈʫʩʘʥʦʚʳʤ ʠ ʕ. ɸ. ɺʘʥʛʝʥʛʝʡʤ ʥʘ ɸʣʜʘʥʝ ʢʘʢ 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʭʦʞʜʝʥʠʝ, ʭʦʪʷ ʠ ʝʜʠʥʠʯʥʦʝ, 

ʢʦʩʪʝʡ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʪʦʣʱʝ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚè ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʢʣʠʤʘʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʦ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠʭ ʦʩʘʜʢʦʚ. 
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çʄʆʈɽʅʆʇʆɼʆɹʅɸʗè ʊʆʃʑɸ ɺɸʃʋʅʅʓʍ  

ʉʋʇɽʉɽʁ (Q2
2
) 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʅʘ ʥʝʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ çʢʦʩʦʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚè ʣʦʞʠʪʩʷ ʩʚʦʝʦʙʨʘʟʥʘʷ ʪʦʣʱʘ ʚʘʣʫʥʥʳʭ ʩʫʧʝʩʝʡ, ʢʦʪʦʨʫʶ ʤʳ 

ʥʘʟʚʘʣʠ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè. ʕʪʘ ʪʦʣʱʘ ʠʤʝʝʪʩʷ ʥʝ ʚʦ ʚʩʝʭ ʷʨʘʭ. ʆʥʘ 

ʩʦʭʨʘʥʠʣʘʩʴ ʣʠʰʴ ʚ ʨʘʟʨʝʟʘʭ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ, ʂʨʫʪʦʛʦ, ɼʝʚʠʯʴʝʛʦ ʠ 

ʉʨʝʜʥʝʛʦ, ʚ ʦʩʪʘʣʴʥʳʭ ʷʨʘʭ ʦʩʘʜʢʠ ʵʪʦʡ ʪʦʣʱʠ ʦʢʘʟʘʣʠʩʴ ʨʘʟʤʳʪʳʤʠ. 

ʇʦʚʩʝʤʝʩʪʥʦ ʦʪʣʦʞʝʥʠʷ ʝʝ ʟʘʣʝʛʘʶʪ ʥʘ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. ɺʳʩʦʪʘ ʧʦʜʦʰʚʳ ʥʘʜ ʫʨʝʟʦʤ ʂʘʤʯʘʪʢʠ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 40 ʤ ʚ ʷʨʝ ʇʦʣʦʚʠʥʢʝ ʜʦ 15 ʞ ʚ ʷʨʝ ɼʝʚʠʯʴʝʤ ʠ ʜʘʞʝ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʷʨʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʘ 10 - 12 ʤ (ʩʤ. ʨʠʩ. 9, 17, 18). 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʝʩʯʘʥʝʥʥʫʶ 

ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʫʶ ʩʫʧʝʩʴ (ʧʝʩʯʘʥʠʩʪʳʡ ʘʣʝʚʨʦʧʝʣʠʪ); ʚʦ ʚʣʘʞʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʫ ʫʨʝʟʘ ʠʥʦʛʜʘ ʩʠʥʝʚʘʪʦʛʦ ʮʚʝʪʘ ʩ ʛʨʘʚʠʝʤ ʠ ʜʨʝʩʚʦʡ, 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʦ 10ð30% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʨʦʜʳ. ɺ ʪʦʣʱʝ 

ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ çʚʟʚʝʰʝʥʥʘʷè ʥʝʫʣʦʞʝʥʥʘʷ ʛʘʣʴʢʘ ʠ ʨʝʜʢʠʝ 

ʚʘʣʫʥʳ ʜʠʘʤʝʪʨʦʤ ʜʦ 0,5 - 0,7 ʤ. ʂʦʣʠʯʝʩʪʚʦ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 5 ʜʦ 25%. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝ ʠ ʧʣʦʭʦ ʦʢʘʪʘʥ, 

ʦʜʥʘʢʦ ʠʤʝʝʪʩʷ ʢʘʢ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʘʷ ʛʘʣʴʢʘ, ʪʘʢ ʠ ʨʝʜʢʠʝ ʫʛʣʦʚʘʪʳʝ ʠʣʠ 

ʦʙʠʪʳʝ ʦʙʣʦʤʢʠ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʘʣʫʥʦʚ ʠ ʛʘʣʝʢ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ: 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʣʦʤʢʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʙʘʟʘʣʴʪʦʚ, ʠʤʝʶʪʩʷ ʦʙʣʦʤʢʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʩʣʘʥʮʝʚ, ʘ ʪʘʢʞʝ ʨʝʜʢʠʝ ʚʳʚʝʪʨʝʣʳʝ ʛʘʣʴʢʠ ʩʝʨʳʭ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʜʠʦʨʠʪʦʚ ʠ ʛʨʘʥʠʪʦʚ. ɺ ʪʦʣʱʝ ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ 

ʧʣʦʭʦʦʢʘʪʘʥʥʳʭ ʥʝʷʩʥʦʩʣʦʠʩʪʳʭ ʛʘʣʝʯʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 - 2 ʤ, ʘ 

ʪʘʢʞʝ ʣʠʥʟʳ ʧʳʣʝʚʘʪʳʭ ʧʘʣʝʚʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʩʫʧʝʩʝʡ ʩʦ ʩʣʦʡʢʘʤʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ (ʷʨʳ ʂʨʫʪʦʡ, ɼʝʚʠʯʠʡ). ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ ʩʨʝʜʥʝ ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ, 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʩʫʧʝʩʷʤʠ (ʤʦʱʥʦʩʪʴ ʣʠʥʟ 2 - 3 ʤ). ʊʘʢʠʝ ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ 

ʧʝʩʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʛʘʣʝʯʥʠʢʦʚ ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʠʟʦʛʥʫʪʳ ʚʥʫʪʨʠ ʪʦʣʱʠ, 

ʠʥʦʛʜʘ ʦʙʨʘʟʫʶʪ ʧʦʜʦʙʠʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ. 

ʆʜʥʘ ʠʟ ʪʘʢʠʭ çʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢè ʜʣʠʥʦʡ ʜʦ 30 ʤ ʠ ʚʳʩʦʪʦʡ ʜʦ 2 

ʤ ʭʦʨʦʰʦ ʚʠʜʥʘ ʚ ʮʦʢʦʣʝ 13-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʷʨʘ ʂʨʫʪʦʛʦ 

(ʩʤ. ʨʠʩ. 17). ʊʘʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʣʱʝ ʷʚʣʷʶʪʩʷ, 

ʚʠʜʠʤʦ, ʛʣʷʮʠʦʜʠʩʣʦʢʘʮʠʷʤʠ ʠ ʥʝ ʩʚʷʟʢʥʳ ʩ ʪʝʢʪʦʥʠʢʦʡ, ʠʙʦ 

ʥʠʞʝʣʝʞʘʱʠʝ ʦʩʘʜʢʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ 

ʤʦʥʦʣʠʪʥʳʝ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʝ ʩʫʧʝʩʠ, ʦʩʣʦʞʥʝʥʥʳʝ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʥʠʭ ʣʠʥʟ ʠ ʧʨʦʩʣʦʝʚ. ʍʘʨʘʢʪʝʨʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʨʪʠʨʦʚʢʠ ʟʘʧʦʣʥʠʪʝʣʷ, ʦ ʯʝʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʦʚ ɼʝʚʠʯʴʝʛʦ ʠ ʇʦʣʦʚʠʥʢʠ 

(ʩʤ. ʨʠʩ. 8 ʠ ʪʘʙʣ. 5). 

ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 15 ʤ ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ ʠ ʉʨʝʜʥʝʤ 

ʜʦ 30 ʤ ʷʨʝ ɼʝʚʠʯʴʝʤ. 

ʉ. JI. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʥʝ ʚʳʜʝʣʷʣʠ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʛʦʨʠʟʦʥʪ. ʆʥʠ ʦʪʥʝʩʣʠ ʠʭ ʢ ʛʦʨʠʟʦʥʪʫ II ʦʟʝʨʥʳʭ 

ʦʩʘʜʢʦʚ (ʩʣʦʠʩʪʳʝ ʠ ʥʝʩʣʦʠʩʪʳʝ ʛʘʣʝʯʥʠʢʦʚʳʝ ʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ). ɺ ʵʪʦʤ ʚʦʧʨʦʩʝ ʩ ʫʢʘʟʘʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʥʠʢʘʢ ʥʝʣʴʟʷ ʩʦʛʣʘ-

ʩʠʪʴʩʷ. ʕʪʠ ʦʩʘʜʢʠ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʥʝ ʪʦʣʴʢʦ ʥʝ ʷʚʣʷʶʪʩʷ ʦʟʝʨʥʳʤʠ, 

ʥʦ ʠʤʝʶʪ ʚʩʝ ʧʨʠʟʥʘʢʠ ʪʠʧʠʯʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ - ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʨʪʠʨʦʚʢʠ, ʧʨʠʤʝʩʴ ʥʝʫʣʦʞʝʥʥʦʛʦ ʨʘʟʥʦʦʢʘʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʝʩʪʘʤʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʣʦʠʩʪʦʩʪʠ, ʘ ʤʝʩʪʘʤʠ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʩʣʦʝʚ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʛʣʷʮʠʦʜʠʩʣʦʢʘʮʠʡ. ʃʠʥʟʳ ʛʘʣʝʯʥʠʢʦʚ, ʧʝʩʢʦʚ ʠ 

ʩʫʧʝʩʝʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʥʫʪʨʠ 

ʤʦʨʝʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʦʩʘʜʢʦʚ ʵʪʦʡ ʪʦʣʱʠ ʤʳ ʩʯʠʪʘʝʤ 

ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʦʪʥʦʩʠʤ ʢ ʧʨʝʜʧʦʩʣʝʜʥʝʤʫ, 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ, ʦʣʝʜʝʥʝʥʠʶ ʂʘʤʯʘʪʢʠ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʛʝʥʝʟʠʩ ʠ ʚʦʟʨʘʩʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʪʨʘʢʪʫʝʪ ʅ. ʇ. ʂʫʧʨʠʥʘ (1966). ʆʪ 

ʣʝʜʥʠʢʦʚʳʭ, ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʪʣʦʞʝʥʠʷ 

çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ ʦʪʜʝʣʝʥʳ ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʩʘʜʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʜʘʣʴʰʝ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ. ɼʘʥʥʳʝ ʩʧʦʨʦʚʦ-

ʧʳʣʮɹʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʦʣʦʜʥʦʤ ʢʣʠʤʘʪʝ 

ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 15 

ʦʙʨʘʟʮʦʚ ʠʟ ʷʨʦʚ ɼʝʚʠʯʴʝʛʦ, ʂʨʫʪʦʛʦ ʠ ʇʦʣʦʚʠʥʢʠ (ʩʤ., ʨʠʩ. 20, 21, 23) 

ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʧʦʨ (32 - 99, ʩʨ. 62%) ʠ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ (2 - 67, ʩʨ. 26%) ʥʘʜ ʧʳʣʴʮʦʡ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (1 - 35, ʩʨ. 13%). 

ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʧʳʣʴʮʝ Alnus (10 - 

37, ʩʨ. 26%), Betula sect. Nanae (0,38, ʩʨ. 22%), Alnaster (1 - 33, ʩʨ. 16%) ʠ 

Betula sect. Costatae (0 - 19, ʩʨ. 12%). ʆʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ Pinus subgen. Haploxylon (0ð7, ʩʨ. 

3%), Betula sect. Albae (0ð18, cp. 4%), Larix (0ð1, cp. 0,5%) ʠ Picea (0ð4, 

cp. 1%). 

ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ Gramineae (1ð86, ʩʨ. 52%) 

ʠ Cyperaceae (0ð95, ʩʨ. 32%), ʘ ʚ ʛʨʫʧʧʝ ʩʧʦʨ ð Bryales (0ð99, ʩʨ. 44%) ʠ 

Polypodiaceae (1ð94, ʩʨ. 49%). ʉʧʦʨʳ Sphagnales (0ð6,. op. 1,5%), 

Lycopodiaceae (0ð6, ʩʨ. 1,5%) ʠ Selaginella (0ð3 ʩʨ. 1%) ʚʩʪʨʝʯʝʥʳ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ɻʣʘʚʥʦʝ ʤʝʩʪʦ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʣʠ 

ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʩʦʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʤʠ 

ʙʦʣʦʪʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ 
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ʙʝʨʝʟʢʦʡ. ʉʦʭʨʘʥʷʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʢʘʤʝʥʥʳʭ 

ʙʝʨʝʟʥʷʢʦʚ ʠ ʦʣʴʰʘʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʦʩʣʝʡ ʦʣʴʭʦʚʦʛʦ ʠ ʢʝʜʨʦʚʦʛʦ 

ʩʪʣʘʥʠʢʘ. ɽʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʝʣʠ, ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʩʧʝʢʪʨʘʭ, ʥʝ 

ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʥʝʙʦʣʴʰʠʭ 

ʨʝʬʫʛʠʫʤʦʚ ʵʪʦʡ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʠʭ ʩʦʩʪʘʚʝ 

ʧʳʣʴʮʳ ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʥʝʩʦʤʥʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʣʠʤʘʪʝ ʙʦʣʝʝ ʭʦʣʦʜʥʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. 

ʇʦʚʝʨʭ ʚʘʣʫʥʥʳʭ ʩʫʧʝʩʝʡ ʚ ʥʝʨʦʚʥʦʩʪʷʭ ʠʭ ʢʨʦʚʣʠ ʚ ʷʨʝ ʇʦʣʦʚʠʥʢʝ 

ʟʘʣʝʛʘʶʪ ʣʠʥʟʳ ʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʣʠʥʟ, ʤʦʱʥʦʩʪʴʶ 6,5 

ʤ, ʩʣʦʞʝʥʘ ʩʠʥʠʤʠ ʧʣʦʪʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʠ 

ʛʣʠʥʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʤʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʯʢʦʡ ʢʦʨʠʯʥʝʚʳʭ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʤʳ ʩʯʠʪʘʝʤ ʧʨʦʜʫʢʪʦʤ 

ʚʳʧʦʣʥʝʥʠʷ ʦʟʝʨ ʥʘ ʤʦʨʝʥʝ. ɼʘʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ 

ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʠʟ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ (ʩʤ. ʨʠʩ. 21), ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ 

ʦʪʣʦʞʝʥʠʡ ʩ ʣʝʜʥʠʢʦʚʳʤʠ. 

ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, ʠ ʭʘʨʘʢʪʝʨ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʚʝʨʭʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʪʝʨʨʠʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ 

ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ, ʜʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʢʦʪʦʨʦʡ ɽ. ʄ. ʄʘʣʘʝʚʦʡ 

(1965) ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚʝʩʴʤʘ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ɺ ʰʝʩʪʠ ʦʙʨʘʟʮʘʭ ʠʟ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ ʷʨʘ ʂʨʫʪʦʛʦ (ʩʙʦʨʳ 

ɺ. ʇ. ɽʧʠʰʢʠʥʘ) ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ ʦʙʥʘʨʫʞʝʥ ʙʝʜʥʳʡ ʢʦʤʧʣʝʢʩ 

ʜʠʘʪʦʤʦʚʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʝʜʠʥʠʯʥʳʤʠ ʧʣʦʭʦ ʩʦʭʨʘʥʝʥʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: Melosira granulata (Ehr.) Raifs forma, ʄ. 

praeislan.dica Jouse, Cyclotella kuetzingiana Thw., C. kisselevii Korotk., 

Stephanodiscus astraea (Ehr.) Grun. forma, Meridion circulare Ag., Eunotia 

faba (Ehr.) Grun., Diiploneis elliptica (Kutz). Cl., .D. interrupta (Kiitz.) CL, 

Pinnularia borealis. Ehr., Epithemia turgida (Ehr.) Kiitz., Rhopalodia muscuius 

(Kiitz.) O. Mull., ʨʝʜʢʠʝ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʦʙʣʦʤʢʠ Pennales ʠ ʤʦʨʩʢʠʭ 

Centrales. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʠʝʨʝʦʪʣʦʞʝʠʳ ʠʟ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. 

 

ɸʃʃʖɺʀɸʃʔʅʓɽ ʄɽɾʃɽɼʅʀʂʆɺʓɽ ʆʊʃʆɾɽʅʀʗ 

ʇʆɻʈɽɹɽʅʅʓʍ ʊɽʈʈɸʉ ʨ. ʂɸʄʏɸʊʂʀ (Q
1
3) 

 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʦʚʝʨʭ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ 

ʚʘʣʫʥʥʳʭ ʩʫʧʝʩʝʡ ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ ʠ ʂʨʫʪʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʪʦʣʱʝ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʚ ʷʨʘʭ ɹʦʣʴʰʦʤ ʠ ɻʝʥʝʨʘʣʢʝ ʩ ʷʩʥʳʤ 

ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʧʘʯʢʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ 

ʙʫʨʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. ɺ ʨʘʟʥʳʭ ʷʨʘʭ ʵʪʠ ʛʦʨʠʟʦʥʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʫʨʝʟʦʤ ʨ. ʂʘʤʯʘʪʢʠ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʠʭ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʷʤ. ʇʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʝ 
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ʧʦʜʦʰʚʳ ʵʪʠʭ ʛʘʣʝʯʥʠʢʦʚ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ: 55 ʤ ʚ ʷʨʝ 

ʇʦʣʦʚʠʥʢʝ, 33 - 35 ʤ ʚ ʷʨʝ ɹʦʣʴʰʦʤ ʠ 22 - 24 ʤ ʚ ʨ̫ʝ ɻʝʥʝʨʘʣʢʝ (ʦ ʷʨʘʭ 

ʂʨʫʪʦʤ, ɼʝʚʠʯʴʝʤ ʠ ʉʨʝʜʥʝʤ ʙʫʜʝʪ ʦʩʦʙʦ ʩʢʘʟʘʥʦ ʜʘʣʴʰʝ). ʊʘʢʦʝ 

ʨʘʟʣʠʯʠʝ ʚʳʩʦʪ ʟʘʣʝʛʘʥʠʷ ʧʦʜʦʰʚʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʛʘʣʝʯʥʠʢʦʚ ʥʝʣʴʟʷ 

ʦʙʲʷʩʥʠʪʴ ʧʨʦʷʚʣʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ, ʠʙʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʶʱʠʡʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʷʨʘʭ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʡ ʨʘʟʤʳʚ, ʦʪʜʝʣʷʶʱʠʡ ʪʦʣʱʫ çʩʠʥʠʭ ʛʣʠʥè ʦʪ ʪʦʣʱʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʩʦʪʝ 

ʥʘʜ ʫʨʝʟʦʤ ʨ. ʂʘʤʯʘʪʢʠ, ʠʟʤʝʥʷʷʩʴ ʦʪ 3 ʜʦ 6 ʤ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʦʟʨʘʩʪ ʛʦʨʠʟʦʥʪʦʚ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʛʘʣʝʯʥʠʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʫʨʝʟʦʤ ʂʘʤʯʘʪʢʠ, 

ʥʝʦʜʠʥʘʢʦʚ. ɻʘʣʝʯʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʤʦʣʦʞʝ. 

ʇʦʵʪʦʤʫ ʚʦʟʨʘʩʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʝʜʫʶʱʝʡ (ʦʪ 

ʜʨʝʚʥʠʭ ʢ ʤʦʣʦʜʳʤ): ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʘ ʇʦʣʦʚʠʥʢʠ, 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʘ ɹʦʣʴʰʦʛʦ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʘ 

ɻʝʥʝʨʘʣʢʠ. 

ɺ ʩʫʱʥʦʩʪʠ ʵʪʠ ʧʘʯʢʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʩʘʜʢʠ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʥʘ ʬʦʥʝ 

ʚʦʩʭʦʜʷʱʠʭ ʜʚʠʞʝʥʠʡ ʨʘʩʪʫʱʝʛʦ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ʉʣʦʞʥʦʩʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʪʝʨʨʘʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʣʴʝʬʝ ʥʝ 

ʚʳʨʘʞʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʧʦʛʨʝʙʝʥʳ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʧʦʢʨʦʚʥʳʭ 

ʩʫʧʝʩʝʡ. ʌʠʢʩʠʨʦʚʘʪʴ ʵʪʠ ʫʨʦʚʥʠ ʫʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʙʝʨʝʛʦʚʳʭ ʨʘʟʨʝʟʘʭ 

ʝʜʠʥʦʡ ʪʝʨʨʘʩʦʚʠʜʥʦʡ ʨʘʚʥʠʥʳ, ʩʣʦʞʝʥʥʦʡ ʩʚʝʨʭʫ ʤʦʱʥʳʤʠ ʩʫʧʝʩʷʤʠ. 

ʆʪʣʦʞʝʥʠʷ ʪʝʨʨʘʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʘʜʢʦʚ, 

ʚʢʣʶʯʘʶʱʠʡ ʢʘʢ ʨʫʩʣʦʚʫʶ, ʪʘʢ ʠ ʧʦʡʤʝʥʥʫʶ ʬʘʮʠʠ ʘʣʣʶʚʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʫʶ ʠʟ ʪʝʨʨʘʩ. ɺ ʷʨʝ ʇʦʣʦʚʠʥʢʝ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʣʦʞʘʪʩʷ ʥʘ ʪʦʣʱʫ ʚʘʣʫʥʥʳʭ ʩʫʧʝʩʝʡ ʠʣʠ ʩʠʟʳʭ 

ʩʫʛʣʠʥʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʥʝʨʦʚʥʦʩʪʷʭ ʢʨʦʚʣʠ ʧʦʩʣʝʜʥʠʭ. ɺʳʩʦʪʘ ʧʦʜʦʰʚʳ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 55 ʤ ʥʘʜ ʫʨʝʟʦʤ (ʩʤ. ʨʠʩ. 17). ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʨʘʟʥʦʩʪʷʤʠ (ʩʥʠʟʫ ʚʚʝʨʭ): 

ɺʳʰʝ ʟʘʣʝʛʘʶʪ ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʳ ʠʤʝʝʤ ʪʝʨʨʘʩʫ ʂʘʤʯʘʪʢʠ ʩ ʚʳʩʦʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 69 - 70 ʤ ʥʘʜ ʫʨʝʟʦʤ, 

ʚʳʩʦʪʦʡ ʮʦʢʦʣʷ 55 ʤ ʠ ʤʦʱʥʦʩʪʴʶ ʘʣʣʶʚʠʷ 14 - 15 ʤ. ɸʣʣʶʚʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʨʫʩʣʦʚʦʡ (ʛʦʨʠʟʦʥʪ 1), ʪʘʢ ʠ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʷʤʠ 

(ʛʦʨʠʟʦʥʪʳ 2 - 5). 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

60 
 

ʉ ʧʘʯʢʦʡ ʘʣʣʶʚʠʘʣʴʥʳʭ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʨʘ 

ʇʦʣʦʚʠʥʢʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʘ ʂʨʫʪʦʛʦ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʥʠʟʫ ʚʚʝʨʭ (ʩʤ. ʨʠʩ. 18). 

 

ɺʦʧʨʦʩ ʦ ʧʦʣʦʞʝʥʠʠ ʪʝʨʨʘʩʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʷʨʝ ʂʨʫʪʦʤ ʩʣʦʞʥʳʡ. 

ɺʳʩʦʪʘ ʧʦʜʦʰʚʳ ʛʘʣʝʯʥʠʢʦʚ ʟʜʝʩʴ 22 ʤ, ʢʨʦʚʣʠ ʘʣʣʶʚʠʷ - 40 ʤ, ʪ. ʝ. ʧʦ 

ʚʳʩʦʪʝ ʵʪʦʪ ʫʨʦʚʝʥʴ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʫʨʦʚʥʶ ʷʨʘ ɻʝʥʝʨʘʣʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʪʦʛʦ, ʯʪʦ çʩʠʥʠʝ ʛʣʠʥʳè ʚ ʷʨʝ ʂʨʫʪʦʤ ʥʝ ʚʩʢʨʳʚʘʶʪʩʷ, ʘ ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʥʝʚʝʣʠʢʘ, ʤʳ ʥʝ ʤʦʞʝʤ ʦʪʨʠʮʘʪʴ 

ʥʘʣʠʯʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʩʪʥʦʛʦ ʦʧʫʩʢʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʜʝʩʴ 

ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʦʩʪʦ ʦʧʫʱʝʥʥʳʡ ʙʣʦʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʨʨʘʩʳ ʷʨʘ 

ʇʦʣʦʚʠʥʢʠ. ʆʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʂʨʫʪʦʛʦ ʩ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʘʯʢʘʤʠ ʜʨʫʛʠʭ ʷʨʦʚ ʜʘʶʪ 

ʜʘʥʥʳʝ ʩʧʦʨʦʚʦʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ. ʆʥʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʩ ʷʨʦʤ ʇʦʣʦʚʠʥʢʦʡ ʠ ʦʪʣʠʯʥʳ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʫʨʦʚʥʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʷʨʝ ʂʨʫʪʦʤ ʤʳ ʚʠʜʠʤ ʪʦʪ ʞʝ ʫʨʦʚʝʥʴ, ʯʪʦ ʠ ʚ 

ʷʨʝ ʇʦʣʦʚʠʥʢʝ, ʥʦ ʠʩʧʳʪʘʚʰʠʡ ʤʝʩʪʥʦʝ ʦʧʫʩʢʘʥʠʝ. 

ɺ ʷʨʝ ɹʦʣʴʰʦʤ (ʨʠʩ. 24) ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʯʢʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʪʦʣʱʝ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè (33 

ʤ ʥʘʜ ʫʨʝʟʦʤ). ɿʜʝʩʴ ʥʘʤʠ ʦʧʠʩʘʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ): 

 

ɺʳʰʝ ʟʘʣʝʛʘʶʪ ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ. ɺ ʦʧʠʩʘʥʥʦʤ ʨʘʟʨʝʟʝ ʛʦʨʠʟʦʥʪ 1 - 

ʨʫʩʣʦʚʘʷ ʬʘʮʠʷ, ʛʦʨʠʟʦʥʪʳ 2 ï 3 - ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʷ, ʘ ʛʦʨʠʟʦʥʪ 4 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʭʦʜ ʢ ʧʦʢʨʦʚʥʳʤ ʩʫʧʝʩʷʤ ʠ ʧʦ ʦʙʣʠʢʫ ʥʝʩʢʦʣʴʢʦ 
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ʥʘʧʦʤʠʥʘʝʪ ʧʦʛʨʝʙʝʥʥʳʡ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ (ʚ ʥʝʤ, 

ʦʜʥʘʢʦ, ʦʪʜʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʝʧʣʦʚ ʥʝ ʚʳʨʘʞʝʥʳ). ɺ ʪʦʤ ʞʝ ʷʨʝ ʤʝʩʪʘʤʠ 

ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʠʩʪʳʤʠ ʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ ʩʨʝʜʥʝ, 

ʤʝʣʢʦ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʤʳ ʠʤʝʝʤ 

ʪʝʨʨʘʩʫ ʂʘʤʯʘʪʢʠ ʩ ʚʳʩʦʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 39 - 40 ʤ, ʚʳʩʦʪʦʡ ʮʦʢʦʣʷ 33 ʤ ʠ 

ʤʦʱʥʦʩʪʴʶ ʘʣʣʶʚʠʷ 6 - 7 ʤ. 

ʉʣʝʜʫʶʱʘʷ ʧʘʯʢʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʧʠʩʘʥʘ ʥʘʤʠ ʚ ʷʨʝ 

ɻʝʥʝʨʘʣʢʝ (ʩʤ. ʨʠʩ. 16). ʇʦʜʦʰʚʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʣʝʛʘʶʱʠʭ ʩ 

ʨʘʟʤʳʚʦʤ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʠʤʝʝʪ ʚʳʩʦʪʫ 24 ʤ ʥʘʜ ʫʨʝʟʦʤ. 

ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ): 

 

ɺʳʰʝ ʟʘʣʝʛʘʶʪ ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʚ 

ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʠ ʤʦʱʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʜʦ 1 ʤ) ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʫʧʥʳʭ ʠʟʚʝʨʞʝʥʠʷʭ ʢʠʩʣʦʛʦ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʮʝʣʦʤ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʛʨʝʙʝʥʥʘʷ ʪʝʨʨʘʩʘ ʨ. 

ʂʘʤʯʘʪʢʠ ʩ ʚʳʩʦʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 40 ʤ, ʚʳʩʦʪʦʡ ʮʦʢʦʣʷ 24 ʤ ʠ ʤʦʱʥʦʩʪʴʶ 

ʘʣʣʶʚʠʷ 16 ʤ. 
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ʉʚʦʝʦʙʨʘʟʥʦ ʧʦʩʪʨʦʝʥʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʷʨʦʚ 

ɼʝʚʠʯʴʝʛʦ ʠ ʉʨʝʜʥʝʛʦ (ʩʤ. ʨʠʩ. 9). ɿʜʝʩʴ ʥʘ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʝ ʥʘ 

ʚʳʩʦʪʝ 42 ʤ ʥʘʜ ʫʨʝʟʦʤ ʨ. ʂʘʤʯʘʪʢʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ 38 ʤ ʚʦ ʚʪʦʨʦʤ 

ʟʘʣʝʛʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ. ʇʝʩʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ, ʤʦʱʥʦʩʪʴ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5 - 2 ʤ. ʆʥʠ 

ʢʨʦʶʪʩʷ ʧʘʯʢʦʡ ʢʦʨʠʯʥʝʚʘʪʦʙʫʨʳʭ ʩʫʧʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʪʦ ʙʦʣʝʝ, ʪʦ 

ʤʝʥʝʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʩʣʦʠ ʛʫʤʫʩʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʯʝʪʢʠʡ 

ʧʨʦʩʣʦʡ ʙʝʣʦʛʦ ʪʦʥʢʦʛʦ ʧʝʧʣʘ ʤʦʱʥʦʩʪʴʶ 15 ʩʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʛʦʨʠʟʦʥʪʘ. ʉʫʧʝʩʠ ʦʞʝʣʝʟʥʝʥʳ ʧʷʪʥʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʨʘʟʚʦʜʘʤʠ, 

ʢʘʨʤʘʥʘʤʠ. ʕʪʘ ʧʘʯʢʘ ʩʫʧʝʩʝʡ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʜʨʝʚʥʠʡ ʧʦʯʚʝʥʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ, ʧʦʛʨʝʙʝʥʥʳʡ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʟʘʣʝʛʘʶʱʠʭ ʚʳʰʝ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. ʇʦ ʚʳʩʦʪʘʤ ʮʦʢʦʣʷ ʠ ʤʦʱʥʦʩʪʠ ʘʣʣʶʚʠʷ ʦʙʝ ʵʪʠ 

ʩʪʫʧʝʥʠ ʙʣʠʟʢʠ ʢ ʪʝʨʨʘʩʝ ʷʨʘ ɹʦʣʴʰʦʛʦ, ʦʜʥʘʢʦ ʷʩʥʦ ʚʠʜʥʳ ʦʪʣʠʯʠʷ ʚ 

ʭʘʨʘʢʪʝʨʝ ʘʣʣʶʚʠʷ. ɻʦʨʠʟʦʥʪʘ ʛʘʣʝʯʥʠʢʦʚ, ʧʦʚʩʝʤʝʩʪʥʦ ʬʠʢʩʠʨʫʶʱʝʛʦʩʷ 

ʚ ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʷʭ ʚʩʝʭ ʜʨʫʛʠʭ ʷʨʦʚ, ʟʜʝʩʴ ʥʝʪ. ɺʦʟʤʦʞʥʦ, ʵʪʠ ʫʨʦʚʥʠ 

ʩʦʟʜʘʥʳ ʥʝ ʩʘʤʦʡ ʂʘʤʯʘʪʢʦʡ, ʘ ʝʝ ʥʝʙʦʣʴʰʠʤʠ ʧʨʠʪʦʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʨʝʟʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ɻʝʥʝʨʘʣʴʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʪʨʠ ʫʨʦʚʥʷ ʜʨʝʚʥʠʭ 

ʧʦʛʨʝʙʝʥʥʳʭ ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ. ɺʝʨʭʥʠʡ ʠʟ ʥʠʭ (ʷʨ ʇʦʣʦʚʠʥʢʘ) ʭʦʨʦʰʦ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʚʳʩʦʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʦʢʦʣʷ, ʜʚʘ ʥʠʞʥʠʭ ʙʣʠʟʢʠ ʧʦ ʚʳʩʦʪʝ 

ʧʦʚʝʨʭʥʦʩʪʠ (39 - 40 ʤ), ʥʦ ʟʘʪʦ ʦʯʝʥʴ ʯʝʪʢʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʳʩʦʪʝ 

ʮʦʢʦʣʝʡ - 33 ʤ ʚ ʷʨʝ ɹʦʣʴʰʦʤ ʠ 22 - 24 ʤ ʚ ʷʨʝ ɻʝʥʝʨʘʣʢʝ. ɺʦʧʨʦʩ ʦ 

ʚʦʟʨʘʩʪʝ ʵʪʠʭ ʪʝʨʨʘʩ ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʧʠʩʘʥʥʳʝ ʫʨʦʚʥʠ, 

ʥʝʩʦʤʥʝʥʥʦ, ʜʨʝʚʥʝʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʦʙʝʠʭ ʬʘʟ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʚʣʦʞʝʥʳ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʥʠ ʤʦʣʦʞʝ ʣʝʜʥʠʢʦʚʳʭ (çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ) ʦʪʣʦʞʝʥʠʡ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʩʘʤʘʷ ʜʨʝʚʥʷʷ ʠʟ ʪʝʨʨʘʩ ʫʞʝ 

ʩʨʝʟʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʨʠʠ 

ʵʪʠʭ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʳʤ ʢʦ ʚʨʝʤʝʥʠ, 

ʨʘʟʜʝʣʷʶʱʝʤʫ ʧʦʟʜʥʝ ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʫʶ ʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ, ʪ. ʝ. ʢ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʳʦ (Q
1
3). 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ. ɼʘʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʠ 

ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ ʮʝʣʠʢʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

ʤʝʪʦʜʦʤ ʩʧʦʨʦʚʦ ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ 27 ʦʙʨʘʟʮʦʚ ʠʟ 

ʷʨʦʚ ʂʨʫʪʦʛʦ, ɹʦʣʴʰʦʛʦ, ʇʦʣʦʚʠʥʢʠ ʠ ɻʝʥʝʨʘʣʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʬʠʢʩʠʨʫʶʪ ʪʨʝʭʢʨʘʪʥʫʶ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʟʘ ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ 

ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʷʨʘ ʂʨʫʪʦʛʦ. 

ʉʧʝʢʪʨʳ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʷʨʘ (ʦʙʨ. 

3M
6
-340, ʩʤ. ʨʠʩ. 20) ʦʪʣʠʯʘʶʪʩʷ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (26-55, ʩʨ. 42%) ʠ ʩʧʦʨ (39-73, ʩʨ. 55%) ʧʨʠ ʧʦʯʪʠ 

ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ (1-6, ʩʨ. 3%). ʉʨʝʜʠ ʧʦʩʣʝʜʥʝʡ 

ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ Betula sect. Nanae (52-77, ʩʨ. 62%) ʠ Alnaster (18-41, 
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ʩʨ. 29%) ʠ ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʝʥʳ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ 

Betula sect. Costatae (0-4, ʩʨ. 1%), Alnus (0-4, ʩʨ. 1%), Picea (0-17, ʩʨ. 7%). ɺ 

ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʳʣʴʮʘ Gramineae (74-95, ʩʨ. 87%) ʧʨʠ 

ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʉʫʨʝʛʘʩʝʘʝ (0-20, ʩʨ. 5%) ʠ ʨʘʟʥʦʪʨʘʚʴʷ (4-11, ʩʨ. 

7%). ʉʨʝʜʠ ʩʧʦʨ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʧʦʨʳ Bryales (44-96, ʩʨ. 75%), 

ʚʩʪʨʝʯʝʥʳ ʩʧʦʨʳ Polypodiaceae (3-22, ʩʨ. 11%), Botrychium (0-24, ʩʨ. 9%) ʠ 

Lycopodiaceae (0-14, ʩʨ. 6%). 

ʆʙʱʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʦʪʢʨʳʪʳʭ ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʕʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ, ʦʪʨʘʞʝʥʥʦʛʦ ʚ ʩʧʝʢʪʨʘʭ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ ʚʘʣʫʥʥʳʭ 

ʩʫʧʝʩʝʡ. 

ɺʳʰʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʷʨʝ ʂʨʫʪʦʤ ʟʘʣʝʛʘʶʪ ʛʦʨʠʟʦʥʪʳ ʩ ʠʥʳʤʠ 

ʧʳʣʴʮʝʚʳʤʠ ʩʧʝʢʪʨʘʤʠ (ʦʙʨ. 3M
e
-354). ɸʥʘʣʦʛʠʯʥʳʝ ʩʧʝʢʪʨʳ ʦʙʥʘʨʫʞʝʥʳ 

ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʷʨʘ ʇʦʣʦʚʠʥʢʠ (ʦʙʨ. 7
1ʘ

-7
1ʜ
, ʩʤ. ʨʠʩ. 21). ɺ 

ʥʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (7-87%, ʩʨ. 43%) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʦʢʨʘʱʝʥʠʠ ʩʧʦʨ (22-86, ʩʨ. 43%) ʠ ʦʩʦʙʝʥʥʦ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ (7-29, 

ʩʨ. 16%). ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ: Picea sect. Omorica ʜʚʫʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (1-42, ʩʨ. 17%), Alnus (2-63, ʩʨ. 28%), Betula sect. Costatae 

(2-36, ʩʨ. 10%) . ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʳʣʴʮʳ ʢʫʩʪʘʨʥʠʢʦʚ: Betula sect. 

Nanae (2-46, ʩʨ. 9%), Alnaster (7-52, ʩʨ. 18%), ʢʦʪʦʨʳʝ ʜʦʤʠʥʠʨʫʶʪ ʚ 

ʩʧʝʢʪʨʘʭ ʥʠʞʥʠʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʷʨʘ ʂʨʫʪʦʛʦ. ʇʦʷʚʣʷʝʪʩʷ 

ʧʳʣʴʮʘ Larix (0-12, ʩʨ. 3%), Betula sect. Albae (0-11, ʩʨ. 2%). 

ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʳʣʴʮʘ Gramiineae (4-67, ʩʨ. 29%), ʉʫʨʝʛʘʩʝʘʝ (0-87, ʩʨ. 34%) ʠ ʨʘʟʥʦ-

ʪʨʘʚʴʷ (6-80, ʩʨ. 31%). ʆʙʦʛʘʱʘʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʟʥʦʪʨʘʚʴʷ, 

ʧʦʷʚʣʷʝʪʩʷ ʯʫʞʜʳʡ ʬʣʦʨʝ ʂʘʤʯʘʪʢʠ ʵʣʝʤʝʥʪ (Humulus). ɺ ʛʨʫʧʧʝ ʩʧʦʨ 

ʜʦʤʠʥʠʨʫʶʪ Bryales (4-97, ʩʨ. 45%) ʠ Polypodiaceae (1-82, ʩʨ. 36%). 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʨ 

Lycopodiaceae (2-26, ʩʨ. 10%), ʧʦʷʚʣʷʶʪʩʷ ʩʧʦʨʳ Osmuncla. 

ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʤʯʘʪʢʠ 

ʝʣʦʚʳʭ ʠ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʩ ʙʦʛʘʪʳʤ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ ʠʟ 

ʨʘʟʥʦʪʨʘʚʴʷ ʠ ʟʝʣʝʥʳʭ ʤʭʦʚ. ɺʩʪʨʝʯʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʢʘʤʝʥʥʳʭ 

ʙʝʨʝʟʥʷʢʦʚ ʠ ʧʨʠʙʨʝʞʥʳʭ ʦʣʴʰʘʥʠʢʦʚ ʠ ʠʚʥʷʢʦʚ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʛʦʨ 

ʣʝʩʘ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʩʤʝʥʷʣʠʩʴ ʟʘʨʦʩʣʷʤʠ ʦʣʴʭʦʚʦʛʦ ʠ ʢʝʜʨʦʚʦʛʦ 

ʩʪʣʘʥʠʢʘ. ʊʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʝ ʠ ʣʫʛʦʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʥʝ 

ʙʳʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʠ ʟʘʥʠʤʘʝʤʳʝ ʠʤʠ ʨʘʥʴʰʝ ʧʣʦʱʘʜʠ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʣʠʩʴ. 

ɹʦʣʝʝ ʰʠʨʦʢʦʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʨʘʟʚʠʪʠʝ ʝʣʦʚʳʭ ʠ ʝʣʦʚʦ-

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʢʪʨʘʭ ʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 1%, ʘ ʚ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʷʨʦʚ ʂʨʫʪʦʛʦ ʠ ʇʦʣʦʚʠʥʢʠ - 17%) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʙʦʣʝʝ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

64 
 

ʤʷʛʢʠʭ ʠ ʚʣʘʞʥʳʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. ʕʪʠ ʦʩʘʜʢʠ ʦʪʣʦʞʠʣʠʩʴ ʚʦ ʚʨʝʤʷ 

ʦʧʪʠʤʫʤʘ ʤʝʞʣʝʜʥʠʢʦʚʴʷ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʷʨʘ ʂʨʫʪʦʛʦ (ʦʙʨ. ɿʄ
ʇ
, 356, ɿʄ

ʉ
, 358, 360, ʩʤ. ʨʠʩ. 

20) ʚʥʦʚʴ ʥʘʤʝʯʘʝʪʩʷ ʩʤʝʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, ʬʠʢʩʠʨʫʶʱʘʷ 

ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʝ ʞʝ ʩʧʝʢʪʨʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 40-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʦʚ ɹʦʣʴʰʦʛʦ, ɻʝʥʝʨʘʣʢʠ 

(ʦʙʨʘʟʮʳ ʙʨʘʣʠʩʴ ʚ ʥʠʞʥʝʤ ʧʦ ʪʝʯʝʥʠʶ ʢʦʥʮʝ ʷʨʘ), ʉʨʝʜʥʝʛʦ ʠ ɼʝʚʠʯʴʝʛʦ 

(ʩʤ. ʨʠʩ. 22). ɺ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʧʦʨ (11-93, ʩʨ. 50%) ʠ 

ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ (1-88, ʩʨ. 30%) ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ 

ʜʨʝʚʝʩʥʳʭ (1-85, ʩʨ. 20%). ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʚʥʦʚʴ ʚʳʭʦʜʠʪ ʧʳʣʴʮʘ Betula sect. Nanae (3-86, ʩʨ. 39%) ʠ Alnaster 

(0-68, ʩ.ʨ. 31%). ʇʳʣʴʮʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ: Alnus (1-35, ʩʨ. 12%), Betula sect. Costatae (0-39, ʩʨ. 11%), 

Betula sect. Albae (0-13, ʩʨ. L'%), Picea (0-6, cp. 1%), Pinus subgen. 

Haploxylon (0-13, cp. 3%), Salix (0-12, cp. 15%). ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ, ʢʘʢ ʠ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʷʨʘ ʂʨʫʪʦʛʦ, ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ Gramineae (8-98, ʩʨ. 65%) 

ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ ʉʫʨʝʛʘʩʝʘʝ (0-83, ʩʨ. 20%) ʠ 

ʨʘʟʥʦʪʨʘʚʴʷ (2-51, ʩʨ. 13%). ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʥʦʚʴ ʚʳʭʦʜʷʪ 

ʩʧʦʨʳ Bryales (28-95, ʩʨ. 58%), ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ 

Polypodiaceae (4-97, ʩʨ. 29%) ʠ Lycopodiaceae (0-28, ʩʨ. 2%). ɺ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʣʷʶʪʩʷ ʩʧʦʨʳ Selaginella sibirica (0-28, ʩʨ. 

4%). 

ʍʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣ ʘʥʘʣʦʛʠʯʝʥ ʦʧʠʩʘʥʥʦʤʫ ʜʣʷ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʂʨʫʪʦʛʦ. ʉʧʝʢʪʨʳ 

ʬʠʢʩʠʨʫʶʪ ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ, ʧʨʠʚʝʜʰʝʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ. 

ʉʭʦʜʥʳʝ ʩ ʥʘʰʠʤʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʤʝʞʣʝʜʥʠʢʦʚʦʛʦ ʦʧʪʠʤʫʤʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʅ. ʇ. ʂʫʧʨʠʥʦʡ ʠ ʃ. ɸ. ʉʢʠʙʘ 

(1964) ʠʟ ʨʘʟʨʝʟʦʚ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ ʠ ʂʨʫʪʦʛʦ. ɺ ʷʨʝ ɻʝʥʝʨʘʣʢʝ ʵʪʠʤʠ 

ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʩʧʝʢʪʨʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ 

(60-80%), ʘ ʩʨʝʜʠ ʥʝʝ - ʧʳʣʴʮʳ Picea (40-80%) ʠ Abies (ʜʦ 10%), ʯʪʦ 

ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. 

ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʅ. ʇ. ʂʫʧʨʠʥʘ ʠ ʃ. ɸ. ʉʢʠʙʘ ʦʪʥʝʩʣʠ ʢ ʧʦʩʣʝʜʥʝʤʫ 

ʤʝʞʣʝʜʥʠʢʦʚʴʶ, ʩʦʧʦʩʪʘʚʣʷʶʱʝʤʫʩʷ ʩ ʢʘʟʘʥʮʝʚʩʢʠʤ ʤʝʞʣʝʜʥʠʢʦʚʴʝʤ 

ʉʠʙʠʨʠ, ʠ ʧʨʝʜʣʦʞʠʣʠ ʥʘʟʳʚʘʪʴ ʝʛʦ ʢʨʫʪʦʷʨʩʢʠʤ (ʜʣʷ ʂʘʤʯʘʪʢʠ). ʆʜʥʘʢʦ 

ʵʪʠ ʘʚʪʦʨʳ ʦʙʲʝʜʠʥʷʶʪ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ ʚʩʝʭ ʷʨʦʚ ʚ ʝʜʠʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʥʝ ʧʨʦʚʦʜʷ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʪʣʦʞʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʪʝʨ-

ʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʤ ʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʠ ʥʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʂʨʫʪʦʛʦ, ʚ 

ʩʧʝʢʪʨʘʭ ʢʦʪʦʨʦʛʦ ʥʘʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

(ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ) ʠ ʧʦʩʣʝʜʫʶʱʝʡ (ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ) ʵʧʦʭʘʤ 

ʧʦʭʦʣʦʜʘʥʠʷ. 

ʆʯʝʥʴ ʩʭʦʜʥʳʝ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʩʧʝʢʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʃ. ɸ. ʉʢʠʙʘ 
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(ɻʝʧʪʥʝʨ ʠ ʜʨ., 1965) ʥʘ ɿʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʘʣʣʶʚʠʷ II ʪʝʨʨʘʩʳ ʨ. ʊʠʛʠʣʴ. ʄʷʛʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʚ ʤʦʤʝʥʪ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʛʘʣʝʯʥʠʢʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʪʘʢʞʝ ɽ. ʄ. ʄʘʣʘʝʚʦʡ (1965) 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ. ʆʜʥʘʢʦ ʚ ʧʦʣʫʯʝʥʥʳʭ ʝʶ ʩʧʝʢʪʨʘʭ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʚ ʩʧʝʢʪʨʘʭ, ʧʨʠʚʦʜʠʤʳʭ ʈ.ɸ.ɹʘʩʢʦʚʠʯ (1959) ʠ ʅ. ɸ. ʐʠʣʦ 

(1961) ʜʣʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ 

(ʫʯʫʨʦ-ʢʠʨʝʥʩʢʘʷ ʬʣʦʨʘ ʧʦ ɸ. ʇ. ɺʘʩʴʢʦʚʦʢʦʤʫ), ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʳʣʴʮʳ Pinus subgen. Diploxylon. ʕʪʠ ʦʪʣʠʯʠʷ ʚ 

ʩʧʝʢʪʨʘʭ ʩʚʷʟʘʥʳ, ʚʠʜʠʤʦ, ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʂʘʤʯʘʪʢʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ ʤʦʤʝʥʪ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ. 

ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ. ʄʝʪʦʜʦʤ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ, ʂʨʫʪʦʛʦ, ɹʦʣʴʰʦʛʦ ʠ ɼʝʚʠʯʴʝʛʦ ʠʩʩʣʝʜʦʚʘʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʝʨʠʷ ʦʙʨʘʟʮʦʚ. ɼʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚ 

ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ ʠ ʂʨʫʪʦʤ. ʀʟ ʧʨʦʩʣʦʝʚ ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʧʘʯʢʠ ʷʨʘ ʇʦʣʦʚʠʥʢʠ (57,0-70,0 ʤ ʥʘʜ ʫʨʝʟʦʤ) ʦʧʨʝʜʝʣʝʥʦ 125 ʬʦʨʤ 

ʜʠʘʪʦʤʦʚʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 29 ʨʦʜʘʤ (ʧʨʠʣʦʞ. ʪʘʙʣ. 2, ʛʨʘʬʘ 4). ʇʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʜʠʘʪʦʤʦʚʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʧʨʝʩʥʦʚʦʜʥʳʝ - 96 ʬʦʨʤ, ʧʨʝʩʥʦʚʦʜʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ - 22, ʩʦʣʦ-

ʥʦʚʘʪʦʚʦʜʥʳʝ - 2, ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦ-ʤʦʨʩʢʠʝ (?) - 1, ʤʦʨʩʢʠʝ 

(ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ) - 2 ʠ ʩ ʥʝʷʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ - 2 

ʬʦʨʤʳ. ʇʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʨʝʦʬʠʣʳ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʟʝʨʥʦ-

ʙʦʣʦʪʥʳʝ ʚʠʜʳ Navicula, Pinnularia, Eunotia, Caloneis ʠ Cymbella 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ: Melosira distans (Ehr.) Kiitz ., H. 

scabrosa 0str., M varians Ag., Cyclotella bodanica Eulenst., Stephanodiscus 

astraea var. minutulus (Ktitz.) Grun., Ceratoneis arcus (Ehr.) Kiitz., Eunotia 

praerupta Ehr., var. praerupta et var. bidens (W. Sm.) Grun., Diploneis ovalis 

(Hilse) Cl., D. pseudoovalis Hust., Stauroneis acuta W. Sm., S. phoenicenteron 

Ehr., Navicula dicephala (Ehr.) W. Sm., N. pseudosilicula Hust., N. radiosa 

Kiitz., N. semen Ehr., N. tuscula (Ehr.) Grun., Pinnularia acrosphaeria Breb., P. 

borealis Ehr., P. cardinalis (Ehr.) W. Sm., P. isostauron Grun., P.viridis 

(Nitzschia) Ehr. ic ʢʨʫʛʦʤ ʬʦʨʤ, Amphora ovalis var. libyca Ehr., Cymbella 

turgida (Greg.) Cl., Gomphonema acuminatum var. coronatum (Ehr.) W. Sm., 

Epithemia zebra (Ehr.) Kiitz., Nitzschia denticula Grun.. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ 

- ʦʙʱʠʝ ʜʣʷ ʚʩʝʛʦ ʨʘʟʨʝʟʘ ʘʣʣʶʚʠʘʣʴʥʦʡ ʧʘʯʢʠ, ʦʮʝʥʢʘ ʠʭ ʦʙʠʣʠʷ ʣʠʰʴ ʚ 

ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ʧʘʜʘʝʪ ʜʦ çʨʝʜʢʦè. 

ʇʦʯʪʠ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦ ʩʦʩʪʘʚʫ ʢʦʤʧʣʝʢʩ ʜʠʘʪʦʤʦʚʳʭ (131 ʬʦʨʤʘ) 

ʦʙʥʘʨʫʞʝʥ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʷʨʘ 

ʂʨʫʪʦʛʦ (24,0-32,0 ʤ ʥʘʜ ʫʨʝʟʦʤ). ʇʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʜʠʘʪʦʤʦʚʫʶ ʬʣʦʨʫ, ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 20 (ʧʦʣʥʳʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʮʝʥʢʠ ʠʭ ʦʙʠʣʠʷ 
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ʜʘʥʳ ʚ ʧʨʠʣʦʞ. ʚ ʪʘʙʣ. 2, ʛʨʘʬʘ 6). ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤʠ ʦʢʘʟʘʣʠʩʴ ʦʙʨʘʟʮʳ 

ʩʫʛʣʠʥʢʦʚ ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʷʨʘ (28,2-30,9 ʤ ʥʘʜ ʫʨʝʟʦʤ). ɺ ʥʘʟʚʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʩʥʦʚʦʜʥʳʝ (97 ʬʦʨʤ) ʠ ʧʨʝʩʥʦʚʦʜʥʦʝ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ (31 ʬʦʨʤʘ); ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

Melosira (9 ʬʦʨʤ), Fragilaria (5 ʬʦʨʤ), Eunotia (11 ʬʦʨʤ), Navicula (12 

ʬʦʨʤ), Gomphonema (19 ʬʦʨʤ). ʆʙʱʠʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʙʦʣʘʯʠʚʘʚ ʰʝʡʩʷ 

ʩʪʘʨʠʮʳ. ʉ ʚʳʩʦʢʠʤʠ ʦʮʝʥʢʘʤʠ ʦʙʠʣʠʷ (çʥʝʨʝʜʢʦ - ʚ ʤʘʩʩʝè) ʩʦʚʤʝʩʪʥʦ 

ʦʪʤʝʯʘʣʠʩʴ ʧʣʘʥʢʪʦʥʥʳʝ, ʜʦʥʥʳʝ ʨʝʯʥʳʝ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʚʠʜʳ: 

Melosira distans (Ehr.) Kii tz. var. distans et var. alpigena Grun.f M. italica 

(Ehr.) Kiitz., Stephanodiscus astraea var. minutulus (Kiitz.) Grun., Tetracyclus 

emarginatus (Ehr.) W. Sm., Tabellaria fenestrata (Lyngb.) Kiitz., Meridion 

circulare Ag. var. circulare et var. constricta (Ralfs) V. H., Fragilaria construens 

(Ehr.) Grun. var. eonstruens et var. binodis (Ehr.) Grun., Synedra ulna (Nitzsch) 

Ehr., Eunotia arcus Ehr., E. faba (Ehr.) Grun., E. praerupta var. bidens (W. Sm.) 

Grun., Cocconeis placentula var. euglypta (Ehr.) CL, Rhoicosphenia curvata 

(Kiitz.) Grun., Diploneis ovalis (Hilse) CL, Navicula dic-ephala (Ehr.) W. Sm., 

Navicula radi-osa Kiitz., Pinnularia gibba Ehr. ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʟ-ʟʘ 

ʢʨʘʪʢʦʩʪʠ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʳ ʥʝ ʤʦʞʝʤ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʨʘʟʣʠʯʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʨʦʚ 

ʇʦʣʦʚʠʥʢʠ ʠ ʂʨʫʪʦʛʦ, ʷʚʣʷʶʱʠʭʩʷ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʈʷʜ ʯʝʨʪ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʠʭ ʘʥʘʣʦʛʠʯʥʳʤʠ: 

ʚ ʩʦʩʪʘʚʝ ʦʙʦʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʚʠʜʦʚʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʷʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ, ʵʚʨʠʪʝʨʤʥʳʝ ʜʠʘʪʦʤʦʚʳʝ; 

ʩʫʙʜʦʤʠʠʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʳʝ ʠ ʙʦʨʝʘʣʴʥʳʝ 

ʚʠʜʳ, ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʜʦ 7% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ) 

ʦʙʥʘʨʫʞʝʥʳ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ. ɺʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ (ʦʪʤʝʯʘʣʠʩʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʷʨʝ 

ʇʦʣʦʚʠʥʢʝ: Navicula kotschyi var. robusta Hust. ʠ Eunotia diodon Ehr.). 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʙʦʠʭ ʢʦʤʧʣʝʢʩʘʭ ʶʞʥʦ- 

ʙʦʨʝʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʛʦ (ʦʩʦʙʝʥʥʦ ʚ ʷʨʝ ʂʨʫʪʦʤ) 

ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʣʱʝʡ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. ɺ 

ʢʦʤʧʣʝʢʩʝ ʷʨʘ ʂʨʫʪʦʛʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʦʪʤʝʯʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ: Anomoeoneis 

sphaerophora. (Kiitz .) Pfitz. (çʥʝʨʝʜʢʦè, ʪ. e. ʜʦ 100 ʵʢʟ. ʥʘ ʧʨʝʧʘʨʘʪ), 

Navicula oblonga Kiitz . (çʨʝʜʢʦè, ʪ. ʝ. ʜʦ 15 ʵʢʟ. ʥʘ ʧʨʝʧʘʨʘʪ), Cymbella 

cymbifor- mis (Ag.? Kiitz .) V. H. (çʯʘʩʪʦè, ʪ. e. ʜʦ 1000 ɻ ʢʟ, ʥʘ ʧʨʝʧʘʨʘʪ). ɺ 

ʷʨʝ, ʇʦʣʦʚʠʥʢʝ ʦʪʤʝʯʘʣʩʷ Stauroneis acuta W. Sm. (ʚ ʩʨʝʜʥʝʤ ʜʦ 50 ʩʪʚʦʨʦʢ 

ʥʘ ʧʨʝʧʘʨʘʪ). ʄʳ ʩʯʠʪʘʝʤ ʚʦʟʤʦʞʥʳʤ ʚʢʣʶʯʠʪʴ ʥʘʟʚʘʥʥʳʝ ʚʠʜʳ ʚ ʩʦʩʪʘʚ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ. 

ɿʘʤʝʪʥʘʷ ʨʦʣʴ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʘʨʷʜʫ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʚʨʠʪʝʨʤʥʳʭ ʚʠʜʦʚ, ʩʫʙʜʦʤʠʠʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʬʦʨʤ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʘʥʥʳʭ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦ ʜʦʚʦʣʴʥʦ ʤʷʛʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʤʝʱʘʶʱʠʭ ʦʩʘʜʢʦʚ. 
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ʉ ʢʦʤʧʣʝʢʩʘʤʠ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ ʠ ʂʨʫʪʦʛʦ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʩʦʧʦʩʪʘʚʠʪʴ ʥʝʙʦʛʘʪʳʡ (48 ʬʦʨʤ) ʘʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʷʨʘ ɹʦʣʴʰʦʛʦ 

(ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 2, ʛʨʘʬʘ 7). ʉʦʩʪʘʚ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʡʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʝʛʦ ʩ 

ʢʦʤʧʣʝʢʩʘʤʠ ʩʪʘʨʠʯʥʦʛʦ ʪʠʧʘ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ ʠ ʂʨʫʪʦʛʦ. ɺ ʥʘʠʙʦʣʝʝ 

ʙʦʛʘʪʦʤ (ʢʦʣʠʯʝʩʪʚʝʥʥʦ) ʢʦʤʧʣʝʢʩʝ ʷʨʘ ɹʦʣʴʰʦʛʦ ʜʦʤʠʥʠʨʫʶʪ: Diatoma 

hiemale (Lyngb.) Heib., Pinnularia borealis Ehr., P. viridis (Nitzsch) Ehr., 

Amphora ovalis Kiitz., Hantzschia amphioxys (Ehr.) Grun. var. amphioxys et 

var. major Grun. ɸʨʢʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʥʝʪ. ɸʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ ʥʝ ʧʨʝʚʳʰʘʶʪ 

4% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ. ʅʘʨʷʜʫ ʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʵʚʨʠʪʝʨʤʥʳʤʠ ʚʠʜʘʤʠ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʷʨʘ ɹʦʣʴʰʦʛʦ ʦʪʤʝʯʘʣʠʩʴ 

ʝʜʠʥʠʯʥʳʝ ʩʪʚʦʨʢʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʣʶʙʠʚʳʭ Cymbella ehrenbergii Kutz. ʠ 

Navicula cuspidata var. hancae f. craticularis Skv. 

ɼʠʘʪʦʤʦʚʳʝ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 40-ʤʝʪʨʦʚʦʛʦ ʫʨʦʚʥʷ ʷʨʘ 

ɻʝʥʝʨʘʣʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʙʝʜʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʢʨʘʡʥʝ ʧʣʦʭʦʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʩ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʘʯʢʘʤʠ ʚ ʷʨʘʭ ʇʦʣʦʚʠʥʢʝ ʠ ʂʨʫʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʴ ʥʠʟʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʨʘ ʂʨʫʪʦʛʦ ʢ 

ʥʘʯʘʣʫ ʤʝʞʣʝʜʠʠʢʦʚʴʷ, ʘ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʷʨʘ 

ʇʦʣʦʚʠʥʢʠ - ʢ ʦʧʪʠʤʫʤʫ ʤʝʞʣʝʜʠʠʢʦʚʴʷ. ɻʦʨʠʟʦʥʪʳ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʨʘ ɹʦʣʴʰʦʛʦ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʥʳʤʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʧʦʭʦʣʦʜʘʥʠʶ ʢʦʥʮʘ ʤʝʞʣʝʜʠʠʢʦʚʴʷ, ʬʠʢʩʠʨʫʶʱʝʤʫʩʷ ʚ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʧʘʯʢʝ ʷʨʘ ɻʝʥʝʨʘʣʢʠ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʣʣʶʚʠʷ ʷʨʘ ʂʨʫʪʦʛʦ. ɺ ʩʚʦʜʥʫʶ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ (ʩʤ. ʪʘʙʣ. 3) ʚʳʥʝʩʝʥʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʩʧʝʢʪʨʳ ʠ ʭʘʨʘʢʪʝʨ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʧʪʠʤʫʤ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ, ʦʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʝʢʩʪʝ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ ʢʠʩʣʦʛʦ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʪʝʨʨʘʩ 

ʜʝʧʨʝʩʩʠʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʟʥʘʤʝʥʫʶʪ ʥʘʯʘʣʦ ʧʦʩʣʝʜʥʝʡ ʦʯʝʥʴ ʤʦʱʥʦʡ 

ʚʩʧʳʰʢʠ ʢʠʩʣʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʜʝʧʨʝʩʩʠʝʡ ʨʘʡʦʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ɸ. ʈ. 

ɻʝʧʪʥʝʨʦʤ, ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦ ʤʷʛʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʝʞʣʝʜʠʠʢʦʚʴʷ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʚ ʵʪʦ ʚʨʝʤʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʯʪʠ 

ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ (9 ʦʙʨʘʟʮʦʚ) ʠʟ ʤʝʞʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʨʦʚ ʂʨʫʪʦʛʦ ʠ ʇʦʣʦʚʠʥʢʠ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʩʮʚʝʪʥʦʛʦ, ʚʦʣʦʢʥʠʩʪʦʛʦ ʠ ʧʫʟʳʨʯʘʪʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʟʘʤʝʪʥʳʭ ʠ ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʣʝʜʦʚ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʵʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʧʝʣʠʪʠʟʘʮʠʠ (ʦʪ 10 ʜʦ 90% ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʯʝʢ ʩʪʝʢʣʘ ʧʦʢʨʳʪʦ 

ʪʦʥʯʘʡʰʝʡ ʧʣʝʥʢʦʡ ʧʝʣʠʪʘ), ʧʦʷʚʣʝʥʠʠ ʘʫʪʠʛʝʥʥʳʭ ʚʳʜʝʣʝʥʠʡ ʭʣʦʨʠʪʘ, 

ʯʘʩʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʚʫʣʢʘʥʠʯʝʩʢʦʤʫ ʩʪʝʢʣʫ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʠ 

ʧʦʩʣʝʜʥʝʛʦ ʠ ʨʘʩʧʘʜʝʥʠʠ ʥʘ ʤʝʣʴʯʘʡʰʠʝ ʦʙʣʦʤʢʠ. 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ, ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʠ 

ʧʦʢʨʳʚʘʶʱʠʤʠ ʠʭ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʩ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʩ ʥʠʤʠ ʥʘ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ɸ. 

ʈ. ɻʝʧʪʥʝʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʥʘʠʙʦʣʝʝ 

ʦʪʯʝʪʣʠʚʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʥʘ ʟʘ-

ʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ ʦʥʠ ʚʳʨʘʞʝʥʳ ʣʫʯʰʝ ʠ ʯʝʪʯʝ. ʇʦʩʣʝʜʥʝʝ, ʚʠʜʠʤʦ, ʩʚʷ-

ʟʘʥʦ ʩ ʤʝʥʴʰʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʠʩʪʦʣʴ ʞʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʚʰʝʛʦ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʢʘʟʳʚʘʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʭʦʜʝ ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʦʚ ʢʘʢ ʚ ʩʫʙʘʵʨʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ (ʵʣʶʚʠʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʚʳʧʘʚʰʝʛʦ ʧʝʧʣʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʦʜʫʢʪʦʚ 

ʠʭ ʙʣʠʞʘʡʰʝʛʦ ʧʝʨʝʦʪʣʦʞʝʥʠʷ), ʪʘʢ ʠ ʚʩʫʙʘʥʚʘʣʴʠʦʡ ʦʙʩʪʘʥʦʚʢʝ 

(ʜʠʘʛʝʥʝʟ). ʇʦʜʦʙʥʦʝ ʚʣʠʷʥʠʝ ʚʫʣʢʘʥʠʟʤʘ ʥʘ ʧʨʦʮʝʩʩ ʩʝʜʠʤʝʥʪʘʮʠʠ ɸ. ʈ. 

ɻʝʧʪʥʝʨ ʦʙʲʷʩʥʷʝʪ ʪʝʤ, ʯʪʦ ʨʘʥʝʝ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʩʣʦʠ ʧʨʠ ʯʘʩʪʳʭ 

ʠʟʚʝʨʞʝʥʠʷʭ ʢʘʞʜʳʡ ʨʘʟ ʧʦʛʨʝʙʘʣʠʩʴ ʧʦʜ ʥʦʚʳʤʠ ʧʦʨʮʠʷʤʠ ʚʳʧʘʜʘʚʰʠʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʚʳʚʦʜʠʣʠʩʴ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʡ 

ʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. 

ʃʠʚʝʨʦʚʩʢʠʡ (1940) ʦʪʥʦʩʠʣʠ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

(ʥʘʨʷʜʫ ʩ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʝʡ) ʢʦ II ʛʦʨʠʟʦʥʪʫ ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʜʝʧʨʝʩʩʠʠ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʩʝʛʦ ʠʟʣʦʞʝʥʥʦʛʦ, ʩ ʵʪʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, 

ʫʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʭʘʨʘʢʪʝʨ ʦʪʣʦʞʝʥʠʡ ʠ 

ʩʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ, ʤʳ ʥʠʢʘʢ ʥʝ ʤʦʞʝʤ ʩʦʛʣʘʩʠʪʴʩʷ. 

 

ʇʆʂʈʆɺʅʓɽ ʆʊʃʆɾɽʅʀʗ (Q3
2
 ðQ3

3
) 

 

ɺʝʨʭʥʠʝ ʯʘʩʪʠ ʚʩʝʭ ʷʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

ʩʣʦʞʝʥʳ ʪʦʣʱʝʡ ʩʫʧʝʩʝʡ. ʕʪʠ ʩʫʧʝʩʠ ʤʳ ʥʘʟʳʚʘʝʤ ʧʦʢʨʦʚʥʳʤʠ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʧʝʨʝʢʨʳʚʘʶʪ ʝʜʠʥʳʤ ʯʝʭʣʦʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ - ʨʘʟʥʦ 

ʚʳʩʦʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʘʩ, ʫʩʪʫʧʳ 

ʤʝʞʜʫ ʥʠʤʠ ʠ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ I ʬʘʟʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʄʦʰ 

ʠʦʩʪʴ ʩʫʧʝʩʝʡ ʚ ʧʨʝʜʝʣʘʭ ʷʨʦʚ ɻʝʥʝʨʘʣʢʠ, ʇʦʣʦʚʠʥʢʠ, ʂʨʫʪʦʛʦ, ɹʦʣʴʦhʛʦ, 

ʉʨʝʜʥʝʛʦ, ɼʝʚʠʯʴʝʛʦ ʚ ʦʙʱʝʤ ʩʭʦʜʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 25-30 ʤ. 

ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠ ʧʦʣʝʚʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʩʝʨʦʚʘʪʦ-ʞʝʣʪʳʝ, ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ - ʧʘʣʝʚʳʝ, ʧʳʣʝʚʘʪʳʝ ʩʫʧʝʩʠ. ʆʥʠ 

ʦʯʝʥʴ ʦʜʥʦʨʦʜʥʳ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ 

ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦ ʦʜʠʥʘʢʦʚʦʡ ʤʝʪʦʜʠʢʝ ʚ ʀʥʩʪʠʪʫʪʝ ʚʫʣʢʘʥʦʣʦʛʠʠ 

ʠ ɻʝʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ɸʅ ʉʉʉʈ (ʪʘʙʣ. 6). ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ 

ʪʘʙʣʠʮʳ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʮʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʘʣʝʚʨʦʧʝʣʠʪʦʚʘʷ ʬʨʘʢʮʠʷ, 

ʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʣʝʚʨʠʪʳ ʠʣʠ ʘʣʝʚʨʦʧʝʣʠʪʳ. ʇʘʯʢʠ, 

ʩʣʦʞʝʥʥʳʝ ʵʪʠʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʤʦʥʦʣʠʪʥʳ ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʩʣʦʠʩʪʦʩʪʠ. 
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ɺ ʦʙʥʘʞʝʥʠʷʭ ʦʥʠ ʦʙʨʘʟʫʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʩʠʣʴʥʦ ʧʳʣʷʱʠʝ ʚ ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʙʨʳʚʳ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʦʪʜʝʣʴʥʳʭ ʤʦʱʥʳʭ ʧʘʯʢʘʭ ʘʣʝʚʨʠʪʦʚ ʩʣʦʠʩʪʦʩʪʴ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʪʦ ʚ ʮʝʣʦʤ ʚ ʪʦʣʱʝ ʦʥʘ ʥʘʤʝʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ 

ʯʝʪʢʠʭ ʧʨʦʩʣʦʝʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ, ʧʝʧʣʦʚ ʨʘʟʥʦʡ ʢʨʫʧʥʦʩʪʠ ʠ ʦʢʨʘʩʢʠ. ʕʪʠ 

ʧʨʦʩʣʦʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 1-2 ʜʦ 30-50 ʩʤ. ʆʜʥʠ, ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʠʟ 

ʥʠʭ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʚʩʝʡ ʪʦʣʱʝ, ʜʨʫʛʠʝ ʞʝ ʟʘʣʝʛʘʶʪ ʣʠʥʟʦʦʙʨʘʟʥʦ. 

ʇʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʵʪʠʭ ʧʨʦʩʣʦʷʭ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ - ʦʪ 

ʧʝʣʠʪʦʚʦʡ ʠ ʘʣʝʚʨʦʧʝʣʠʪʦʚʦʡ (ʯʝʪʢʠʝ ʧʨʦʩʣʦʠ ʢʠʩʣʳʭ ʙʝʣʳʭ ʧʝʧʣʦʚ) ʜʦ 

ʧʝʩʯʘʥʦʡ ʠ ʜʨʝʩʚʷʥʠʩʪʦʡ. ɺ ʧʦʩʣʝʜʥʠʭ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʦʙʣʦʤʢʘʤʠ ʧʝʤʟ. ʀʤʝʥʥʦ ʩ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʪʘʢʠʤ ʧʨʦʩʣʦʷʤ 

ʧʩʝʬʬʠʪʦʚʳʭ ʠ ʧʩʘʤʤʠʪʦʚʳʭ ʧʝʧʣʦʚ ʠ ʩʚʷʟʘʥ ʙʦʣʝʝ ʛʨʫʙʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ 4Á ʠ 4
ʎ
. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʩʣʦʝʚ ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʧʝʧʣʦʚ ʠ 

ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʧʘʯʝʢ ʘʣʝʚʨʠʪʦʚ ʩʦʚʝʨʰʝʥʥʦ ʠʜʝʥʪʠʯʝʥ. 

ʇʨʦʩʣʦʠ ʧʝʧʣʦʚ ʙʫʢʚʘʣʴʥʦ ʧʨʦʥʠʟʳʚʘʶʪ ʚʩʶ ʪʦʣʱʫ ʧʦʢʨʦʚʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʊʘʢ, ʚ 12-ʤʝʪʨʦʚʦʡ ʧʘʯʢʝ ʩʫʧʝʩʝʡ ʷʨʘ ɻʝʥʝʨʘʣʢʠ ʦʧʠʩʘʥʦ 16 

ʧʨʦʩʣʦʝʚ ʧʝʧʣʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 20 ʩʤ, ʚ ʷʨʝ 

ʇʦʣʦʚʠʥʢʝ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʦʧʠʩʘʥʠʠ 4-ʤʝʪʨʦʚʦʡ ʧʘʯʢʠ ʦʪʤʝʯʝʥʦ 5 

ʧʨʦʩʣʦʝʚ ʧʝʧʣʦʚ. ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʘʙʣʶʜʘʶʱʫʶʩʷ ʩʣʦʠʩʪʦʩʪʴ. ɺ ʪʦʣʱʝ ʧʦʢʨʦʚʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠʤʝʶʪʩʷ ʠ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʛʫʤʫʩʠʨʦʚʘʥʠʳʭ ʩʫʛʣʠʥʢʦʚ ʠ 

ʩʫʧʝʩʝʡ, ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʱʠʝ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ. 

ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ ʩʦʩʪʘʚʦʤ ʘʣʣʶʚʠʘʣʴʥʳʭ, ʦʟʝʨʥʳʭ, ʣʝʜʥʠʢʦʚʳʭ ʠ ʜʨʫʛʠʭ 

ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ, ʧʨʦʚʝʜʝʥʥʦʝ ɸ. ʈ. ɻʝʧʪʥʝʨʦʤ, ʧʦʟʚʦʣʠʣʦ 

ʫʩʪʘʥʦʚʠʪʴ ʥʠʯʪʦʞʥʫʶ ʧʨʠʤʝʩʴ ʚ ʩʦʩʪʘʚʝ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ 

ʦʩʘʜʢʘʭ ʜʨʫʛʦʛʦ ʛʝʥʝʟʠʩʘ. ʎʝʣʳʡ ʨʷʜ ʦʙʨʘʟʮʦʚ ʷʚʣʷʝʪʩʷ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ 

ɸ. ʈ. ɻʝʧʪʥʝʨʘ, ʯʠʩʪʦʡ ʧʠʨʦʢʣʘʩʪʠʢʦʡ, ʧʨʠʯʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʚʦ 

ʬʨʘʢʮʠʷʭ 0,5-0.25 ʠ 0,25-0,1 ʩʦʜʝʨʞʠʪʩʷ ʜʦ 80% ʩʦʚʝʨʰʝʥʥʦ ʩʚʝʞʝʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʨʘʟʥʦʡ ʬʦʨʤʳ. ʆʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʪʫʬʬʠʪʳ ʠ ʦʯʝʥʴ ʨʝʜʢʦ ʪʫʬʦʛʝʥʥʳʝ ʧʦʨʦʜʳ (ʩʤʝʩʴ ʧʝʧʣʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʧʘʥʮʠʨʷʤʠ ʜʠʘʪʦʤʦʚʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ). 

ɺ ʩʦʩʪʘʚʝ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʙʝʩʮʚʝʪʥʦʝ ʠ ʙʫʨʦʝ 

ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʧʣʘʛʠʦʢʣʘʟʳ ʠ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ- 

ʪʝʤʥʦʮʚʝʪʥʳʝ ʤʠʥʝʨʘʣʳ ð ʧʠʨʦʢʩʝʠʳ, ʘʤʬʠʙʦʣʳ ʠ ʨʫʜʥʳʝ. ʉʨʝʜʠ ʚʫʣ-

ʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʙʣʦʤʢʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʝʣʦʤʣʝʥʠʷ 1,496; 1,503 ʠ 1,513-1,519. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ 

ʧʣʘʛʠʦʢʣʘʟʦʚ, ʨʫʜʥʳʭ, ʧʠʨʦʢʩʝʥʦʚ, ʘʤʬʠʙʦʣʦʚ ʠ ʜʨʫʛʠʭ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʦʙʦʣʦʯʢʝ ʠʣʠ ʩʦ ʩʣʝʜʘʤʠ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʦʙʦʣʦʯʢʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. ɺ ʪʫʬʬʠʪʘʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʚʩʝ 

ʞʝ ʩʦʜʝʨʞʠʪʩʷ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʢʚʘʨʮ, ʦʙʣʦʤʢʠ ʤʝʣʦʚʳʭ ʠ 

ʧʘʣʝʦʛʝʥʦʚʳʭ, ʧʦʨʦʜ, ʦʙʣʦʤʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʥʠʭ ʤʠʥʝʨʘʣʳ). ʆʜʥʘʢʦ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, ʧʨʠʤʝʩʴ ʪʘʢʦʛʦ 
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ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʚʝʨʰʝʥʥʦ ʥʠʯʪʦʞʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ, ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʞʝ ʨʘʡʦʥʘ. ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʧʠʨʦʢʣʘʩʪʠʢʠ ʚ ʩʪʨʦʝʥʠʠ 

ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

 

ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʦʪʥʦʩʠʣʠ ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ ʢ 

ʦʟʝʨʥr ʤ ʦʩʘʜʢʘʤ (III ʛʦʨʠʟʦʥʪ). ʉ ʵʪʠʤ ʚʳʚʦʜʦʤ ʚʨʷʜ ʣʠ ʤʦʞʥʦ 

ʩʦʛʣʘʩʠʪʴʩʷ. ʆʪʩʫʪʩʪʚʠʝ ʪʦʥʢʦʡ ʚʳʜʝʨʞʘʥʥʦʡ ʦʟʝʨʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʦʱʥʳʭ ʧʘʯʝʢ ʤʦʥʦʣʠʪʥʳʭ, ʥʝʩʣʦʠʩʪʳʭ, ʧʦʭʦʞʠʭ ʥʘ 

ʣʸʩʩʦʚʠʜʥʳʝ, ʩʫʧʝʩʝʡ, ʟʝʨʥʘ ʚ ʧʝʧʣʦʚʳʭ ʧʨʦʩʣʦʷʭ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʝ 

ʚʦʜʦʡ, - ʚʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʚ .ʧʦʣʴʟʫ ʦʟʝʨʥʦʛʦ ʛʝʥʝʟʠʩʘ. 
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ʇʨʦʪʠʚ ʦʟʝʨʥʦʛʦ ʛʝʥʝʟʠʩʘ ʛʦʚʦʨʷʪ ʠ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʉ 

ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʬʘʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ 

ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʪʦʜʦʤ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʴʰʘʷ ʧʘʨʪʠʷ ʦʙʨʘʟʮʦʚ 

ʠʟ ʷʨʦʚ ʇʦʣʦʚʠʥʢʠ, ɻʝʥʝʨʘʣʢʠ, ʂʨʫʪʦʛʦ, ʉʨʝʜʥʝʛʦ ʠ ɼʝʚʠʯʴʝʛʦ. ʆʩʦʙʝʥʥʦ 

ʧʦʜʨʦʙʥʦ ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʜʚʫʭ ʧʝʨʚʳʭ ʷʨʘʭ, ʛʜʝ 

ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ ʯʝʨʝʟ 0,5-1 ʤ ʧʦʯʪʠ ʧʦ ʚʩʝʡ ʤʦʱʥʦʩʪʠ ʧʘʯʢʠ. ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʚ ʵʪʠʭ ʷʨʘʭ, ʢʘʢ ʠ 

ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʥʘʟʚʘʥʥʳʭ, ʩʦʜʝʨʞʘʣʠ ʣʠʰʴ ʨʝʜʢʠʝ ʯʘʩʪʦ 

ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ʧʘʥʮʠʨʝʡ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝʥʳ ʦʯʝʥʴ ʙʝʜʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʢʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʬʦʨʤ ʚ ʨʝʜʢʠʭ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʙʦʣʴʰʝ 

10-20, ʘ ʦʮʝʥʢʠ ʦʙʠʣʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʠʤʝʣʠ ʢʘʪʝʛʦʨʠʶ çʨʝʜʢʦè. ʀ 

ʚ ʵʪʦʡ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʱʝʡ ʮʝʣʳʝ ʧʘʥʮʠʨʠ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʩʦʭʨʘʥʥʦʩʪʠ ʩʪʚʦʨʦʢ ʦʯʝʥʴ ʤʥʦʛʠʭ ʚʠʜʦʚ. ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʠ ʚʦʟʨʘʩʪʥʦʤ 

ʦʪʥʦʰʝʥʠʷʭ ʩʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʥʝʦʜʥʦʨʦʜʝʥ. ʅʘʨʷʜʫ 

ʩ ʪʠʧʠʯʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ, ʯʘʩʪʦ 

ʦʪʤʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʷʜʨʘ, ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ ʠ ʦʞʝʣʝʟʥʝʥʥʳʝ, ʩ 

ʨʘʩʧʣʳʚʰʝʡʩʷ ʩʪʨʫʢʪʫʨʦʡ ʧʘʥʮʠʨʠ ʤʦʨʩʢʠʭ ʥʝʦʛʝʥʦʚʳʭ ʜʠʘʪʦʤʦʚʳʭ, 

ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ Coscinodiscus marginatus Ehr., Thalassiosira zabelinae Jouse, 

Cosmiodiscus insignis Jouse. ʀʟ ʧʨʝʩʥʦʚʦʜʥʳʭ ʥʝʦʛʝʥʦʚʳʭ ʜʠʘʪʦʤʦʚʳʭ 

ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʝʜʠʥʠʯʥʳʝ ʩʪʚʦʨʢʠ Melosira praeislandica 

Jouse ʠ ʄ. antiqua Moiss. in. coil. ɺʦ ʤʥʦʛʠʭ ʦʙʨʘʟʮʘʭ ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʞʝ 

ʦʙʣʦʤʢʠ Stephanodiscus astraea (Ehr.) Grun. forma, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʦʣʱʠ 

çʩʠʥʠʭ ʛʣʠʥè. ʆ ʧʝʨʝʦʪʣʦʞʝʥʠʠ ʝʛʦ ʚ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ, ʘ ʪʘʢʞʝ 

ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʥʝʦʛʝʥʦʚʳʭ ʜʠʘʪʦʤʦʚʳʭ ʫ ʥʘʩ 

ʥʝ ʚʦʟʥʠʢʘʝʪ ʩʦʤʥʝʥʠʷ. 

ɺ ʪʦʣʱʝ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʚ ʮʝʣʦʤ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ 

ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʦʚʳʭ: I - ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʵʜʘʬʠʯʝʩʢʦʡ (ʧʦʯʚʝʥʥʦʡ) 

ʛʨʫʧʧʳ ʜʠʘʪʦʤʦʚʳʭ; II - ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʥʝʛʣʫʙʦʢʠʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ, ʩ ʫʯʘʩʪʠʝʤ ʨʝʦʬʠʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɺ I ʪʠʧʝ 

ʢʦʤʧʣʝʢʩʦʚ ʦʩʥʦʚʥʦʡ ʬʦʥ ʩʦʟʜʘʶʪ Hantzschia amphioxys (Ehr.) Grun., 

Pinnularia borealis Ehr. ʠ Navicula mutiea Kutz. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʪʦʛʦ ʪʠʧʘ ʢʦʤʧʣʝʢʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʚ ʩʫʙʘʵʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʦ II ʪʠʧʝ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʦʣʠʛʦʛʘʣʦʙʳ, ʦʙʠʪʘʪʝʣʠ ʭʦʣʦʜʥʳʭ 

ʙʳʩʪʨʦʪʝʢʫʯʠʭ ʚʦʜ ʠ ʚʠʜʳ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʚʦʜʦʝʤʳ ʩʦ ʱʝʣʦʯʥʦʡ 

ʨʝʘʢʮʠʝʡ ʚʦʜʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʵʪʦʤ ʪʠʧʝ Meridion circulare 

Ag., Diatoma hiemale (Lyngb.) Heib. var. hiemale et var. mesodon (Ehr.) 

Grun., Cer.atosieis arcus (Ehr.) Ktitz., Caloneis silicula (Ehr.) CL var. silicula et 

var. ven- tricosa (Ehr.) Donk., Gomphonema longiceps Ehr. ʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʨʫʛʠʝ. ʉʧʦʨʘʜʠʯʝʩʢʦʝ ʧʦʷʚʣʝʥʠʝ ʠ ʥʠʟʢʠʝ ʦʮʝʥʢʠ 

ʦʙʠʣʠʷ ʧʣʘʥʢʪʦʥʥʳʭ ʚʠʜʦʚ Melosira distans (Ehr.) Kutz. var. distans et var. 

alpigena Grun., M. granulata (Ehr.) Ralfs, M. it'alica subsp. subarctica O. Mull , 

ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʦʜʥʦʦʙʨʘʟʥʦʡ ʵʜʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 
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ʛʦʚʦʨʷʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʦʚ ʚ ʥʝʛʣʫʙʦʢʠʭ ʠ, ʚʝʨʦʷʪʥʦ, ʥʝʙʦʣʴʰʠʭ ʧʦ 

ʨʘʟʤʝʨʘʤ ʚʦʜʦʝʤʘʭ ʪʠʧʘ ʚʨʝʤʝʥʥʳʭ ʦʟʝʨʢʦʚ. ɸʣʣʶʚʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʫʧʥʳʭ, ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʛʣʫʙʦʢʠʭ ʦʟʝʨ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʟʘʤʝʪʥʘʷ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʧʨʠʥʘʜʣʝʞʘʣʘ ʥʝʙʦʣʴʰʠʤ ʛʦʨʥʳʤ 

ʚʦʜʦʪʦʢʘʤ. ɻʦʨʥʳʝ ʨʫʯʴʠ ʩʣʫʞʠʣʠ ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ ʨʝʦʬʠʣʦʚ, ʠʭ ʚʦʜʳ, 

ʥʘʨʷʜʫ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤ, ʠ ʙʳʣʠ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʥʝʙʦʣʴʰʠʭ 

ʵʬʝʤʝʨʥʳʭ ʚʦʜʦʝʤʦʚ (ʪʠʧʘ ʧʣʦʩʢʠʭ ʦʟʝʨʢʦʚ ʠ ʣʫʞ); ʠʭ ʞʝ ʚʦʜʘʤʠ 

ʧʨʠʚʥʝʩʝʥʳ ʥʝʦʛʝʥʦʚʳʝ ʚʠʜʳ ʜʠʘʪʦʤʦʚʳʭ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʞʝ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ (?) ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʬʦʨʤ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʘʥʮʠʨʷ. 

ʅ. ʇ. ʂʫʧʨʠʥʘ (1966) ʩʯʠʪʘʝʪ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʝʣʶʚʠʘʣʴʥʦ-

ʩʦʣʠʬʣʶʢʮʠʦʠʥʳʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʠʛʨʘʣʠ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʟʠʩʘ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʦʪʢʫʜʘ ʞʝ ʙʨʘʣʩʷ ʤʘʪʝʨʠʘʣ 

ʜʘʚʰʠʡ ʪʘʢʠʝ ʤʦʱʥʳʝ ʥʘʢʦʧʣʝʥʠʷ, ʜʘ ʝʱʝ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ, ʥʘ 

ʜʦʩʪʘʪʦʯʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʝʝ ʙʦʨʪʦʚ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʥʘʤ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʦʪʣʦʞʝʥʠʡ ʂʘʤʯʘʪʢʠ, ʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʯʚʝʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ 

ʯʝʭʣʦʚ, ʦʪʣʠʯʘʷʩʴ ʦʪ ʧʦʩʣʝʜʥʠʭ ʣʠʰʴ ʤʦʱʥʦʩʪʷʤʠ. ʇʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠ 

ʯʝʩʢʠʤ ʯʝʭʣʦʤ ʤʳ ʥʘʟʳʚʘʝʤ ʧʘʯʢʫ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʭʦʨʦʰʦ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ - ʦʪ ʚʦʜʦʨʘʟʜʝʣʦʚ ʜʦ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. ʕʪʦʪ ʯʝʭʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ 

ʧʨʦʩʣʦʝʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ ʠ ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʧʘʯʝʢ ʩʫʧʝʩʝʡ ʠʣʠ 

ʩʫʛʣʠʥʢʦʚ, ʯʘʩʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ (ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ). 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʩʣʦʝʚ ʧʝʧʣʦʚ, ʠʭ ʤʦʱʥʦʩʪʴ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʘ ʪʘʢʞʝ ʤʦʱʥʦʩʪʴ ʯʝʭʣʘ ʚ ʮʝʣʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʣʠʟʦʩʪʠ ʢ ʮʝʥʪʨʘʤ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʶʞʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʜʝʧʨʝʩʩʠʠ 

ʤʦʥɦʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ ʦʙʳʯʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,5-1 ʤ ʠ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ 5-6 ʧʨʦʩʣʦʝʚ ʤʘʣʦʤʦʱʥʳʭ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʧʝʧʣʦʚ. ʋ ʧʦʜʥʦʞʠʷ ʞʝ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ 

ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 2-3 ʤ, ʯʠʩʣʦ 

ʧʨʦʩʣʦʝʚ ʧʝʧʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʜʝʩʷʪʢʦʚ ʠ ʢʨʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚ ʥʠʭ 

ʨʘʩʪʝʪ. ʇʨʦʩʣʦʠ ʧʝʧʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠʟʚʝʨʞʝʥʠʷʤ. 

ʈʘʟʜʝʣʷʶʱʠʝ ʠʭ ʛʦʨʠʟʦʥʪʳ ʩʫʧʝʩʝʡ ʠʣʠ ʩʫʛʣʠʥʢʦʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ 

ʬʦʥʝ ʥʝʢʦʪʦʨʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʠʭ 

ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘ 

ʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ 

ʧʨʠʟʥʘʢʦʚ.  

1 ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʠʨʦʢʣʘʩʪʠʢʠ ʠ 
ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʠ ʧʝʣʠʪʦʚʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ. ʉʣʘʙʘʷ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ ʪʘʢʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʚ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ ʩʚʷʟʘʥʘ, ʚʠʜʠʤʦ, ʩ ʙʦʣʴʰʝʡ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʧʠʨʦʢʣʘʩʪʠʢʠ. 

2 ɼʘʥʥʳʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʝʥʥʦ- 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ ʠ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʜʝʥʪʠʯʥʳ, 

ʧʨʠʯʝʤ ʦʜʠʥʘʢʦʚʳ ʠ ʜʣʷ ʧʨʦʩʣʦʝʚ ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʧʝʧʣʦʚ ʠ ʜʣʷ 

ʨʘʟʜʝʣʷʶʱʠʭ, ʠʭ ʧʘʯʝʢ ʪʫʬʬʠʪʦʚ. 

3 ɼʘʥʥʳʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʧʨʝʜʝʣʷʶʱʫʶ 
ʨʦʣʴ ʧʠʨʦʢʣʘʩʪʠʢʠ ʚ ʩʪʨʦʝʥʠʠ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ ʠ 

ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʀ ʚ ʪʦʤ ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʚ ʠʭ ʩʦʩʪʘʚʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʣʦʤʢʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʠ ʧʣʘʛʠʦʢʣʘʟʦʚ, ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʧʠʨʦʢʩʝʥʳ, ʘʤʬʠʙʦʣʳ ʠ ʨʫʜʥʳʝ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʤʠʥʝʨʘʣʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʠ, ʦʢʫʪʘʥʦ ʦʙʦʣʦʯʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʪʝʨʨʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʦʢʨʦʚʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʘʭ. ɺ ʧʦʩʣʝʜʥʠʭ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ, ɸ. ʈ. ɻʝʧʪʥʝʨʦʤ ʦʪʤʝʯʝʥʘ ʧʨʠʤʝʩʴ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʘʷ: ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ (ʠʥʦʛʜʘ ʜʦ 40%). 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠ ʚ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʘʭ, ʥʠ ʚ 

ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʦ ʜʘʥʥʳʤ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢʠʭ- 

ʣʠʙʦ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʠʥʝʨʘʣʦʚ. ʊʝʨʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʠʪʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʧʝʧʣʘ ʠʟ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ 

ʜʝʧʨʝʩʩʠʠ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʬʨʘʢʮʠʠ ʤʝʥʝʝ 0,01 ʠ 0,001 ʤʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʥʝʨʪʥʳʤ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʚʝʱʝʩʪʚʦʤ. ʉʦʛʣʘʩʥʦ ʦʧʪʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʦʥʦ ʩʦʩʪʦʠʪ ʠʟ 

ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʛʦ ʠʟʦʪʨʦʧʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʩʪʝʢʣʘ, ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ 

ʚʠʜʫ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʝʛʦ, ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʦʪʣʦʞʝʥʠʷ 

ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ (ʚʢʣʶʯʘʷ ʠ ʧʨʦʩʣʦʠ ʧʠʨʦʢʣʘʩʪʠʢʠ) 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʛʣʠʥʘʤʠ. ʆʜʥʘʢʦ ʬʨʘʢʮʠʷ ʤʝʥʝʝ 0,01 ʤʤ ʚ ʥʠʭ 

ʩʦʩʪʦʠʪ ʥʝ ʠʟ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʠʟ ʪʦʥʯʘʡʰʝʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʧʳʣʠ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦ ʪʫʬʳ ʠʣʠ ʪʫʬʬʠʪʳ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʫʧʝʩʠ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʤ ʵʦʣʦʚʦʤ ʛʝʥʝʟʠʩʝ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʩʣʫʞʠʪ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʟʘʣʝʛʘʥʠʷ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʷʭ. ʕʪʠ ʩʫʧʝʩʠ ʦʙʣʝʢʘʶʪ ʝʜʠʥʳʤ ʯʝʭʣʦʤ ʨʘʟʥʦʚʳʩʦʪʥʳʝ 

ʪʝʨʨʘʩʦʚʳʝ ʫʨʦʚʥʠ ʨ. ʂʘʤʯʘʪʢʠ, ʧʦʛʨʝʙʘʷ ʠʭ. ʄʝʩʪʘʤʠ ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ 

ʩʫʧʝʩʷʤʠ (ʷʨʳ ɼʝʚʠʯʠʡ, ʉʨʝʜʥʠʡ, ɹʦʣʴʰʦʡ) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʡʤʝʥʥʦʡ 

ʬʘʮʠʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ ʚʳʜʝʣʷʝʪʩʷ ʧʘʯʢʘ ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ 

ʥʝʩʣʦʠʩʪʳʭ ʩʫʛʣʠʥʢʦʚ ʩ ʛʫʤʫʩʡʨʦʚʘʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ 

ʜʨʝʚʥʠʝ ʧʦʛʨʝʙʝʥʥʳʝ (ʧʦʯʚʳ. 

ɺʩʝ ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʚʳʩʦʢʠʭ ʷʨʦʚ ʚ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʬʘʮʠʘʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʚʝʨʛʣʠʩʴ 

ʤʝ I ʩʪʘʤʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʮʦʤʫ ʧʝʨʝʦʪʣʦʞʝʥʠʶ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʫʩʪʫʧʳ ʤʝʞʜʫ ʧʦʛʨʝʙʝʥʥʳʤʠ, ʪʝʨʨʘʩʘʤʠ ʩʥʠʚʝʣʠʨʦʚʘʥʳ ʠ ʝʜʚʘ 

ʨʘʟʣʠʯʠʤʳ. ʏʘʩʪʴ ʶʫʦʧʝʩʝʡ, ʚʦʟʤʦʞʥʦ, ʩʤʳʪʘ ʩʦ ʩʢʣʦʥʦʚ ʠ ʚʝʨʰʠʥʳ ʛʦʨʳ 

ɻʝʥʝʨʘʣʢʠ, ʛʜʝ ʦʥʠ ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʃ. ʀ. ʃʘʧʰʠʥʳʤ ʚ 1963 ʛ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʷʨʘʭ ɼʝʚʠʯʴʝʤ, ʉʨʝʜʥʝʤ ʠ ɹʦʣʴʰʦʤ ʚ ʪʦʣʱʝ 

ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʶʪʩʷ ʣʠʥʟʳ ʩʣʦʠʩʪʳʭ ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʴʰʫʶ 

ʤʦʱʥʦʩʪʴ ʧʦʩʣʝʜʥʠʝ ʠʤʝʶʪ ʚ ʷʨʝ ʉʨʝʜʥʝʤ (ʚʝʨʭʥʠʡ ʧʦ ʪʝʯʝʥʠʶ ʢʦʥʝʮ 

ʷʨʘ, ʩʤ. ʨʠʩ. 9ɸ). ɿʜʝʩʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʠ ʞʝ ʧʳʣʝʚʘʪʳʤʠ ʩʫʧʝʩʷʤʠ, 

ʠʤʝʶʱʠʤʠ, ʦʜʥʘʢʦ, ʯʝʪʢʫʶ ʦʯʝʥʴ ʪʦʥʢʫʶ ʩʣʦʠʩʪʦʩʪʴ. ʉʣʦʠʩʪʦʩʪʴ 

ʚʳʨʘʞʝʥʘ ʜʨʦʙʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʦʠʢʦʚ (ʤʦʱʥʦʩʪʴ ʦʪ 0,1 ʜʦ 0,5 ʩʤ) 

ʩʫʧʝʩʝʡ ʠ ʤʝʣʢʦ ʠʣʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ʉʣʦʠ ʠʤʝʶʪ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ 

ʠ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʙʝʟ ʚʳʢʣʠʥʠʚʘʥʠʷ. ɺ ʷʨʘʭ 

ɼʝʚʠʯʴʝʤ ʠ ɹʦʣʴʰʦʤ ʣʠʥʟʳ ʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʣʝʞʘʱʠʝ ʚʥʫʪʨʠ 

ʤʦʥʦʣʠʪʥʳʭ ʩʫʧʝʩʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ, 

ʪʘʢ ʠ ʧʝʩʢʘʤʠ. ʇʝʩʢʠ ʯʝʪʢʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʝ, ʧʨʠʯʝʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʠʪʤʠʯʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʝʨʳʭ, ʧʦʯʪʠ ʯʝʨʥʳʭ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ 

ʙʫʨʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ (ʤʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ 5-10 ʩʤ). ɺʠʜʠʤʦ, ʟʜʝʩʴ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʘʢʘʧʣʠʚʘʣʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ 

ʦʟʝʨʢʘʭ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʥʝʨʦʚʥʦʩʪʷʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʣʠʯʠʥʘ ʠ ʛʣʫʙʠʥʘ 

ʵʪʠʭ ʦʟʝʨ, ʠʣʠ ʩʢʦʨʝʝ ʣʫʞ, ʙʳʣʘ ʦʯʝʥʴ ʥʝʚʝʣʠʢʘ (ʤʦʱʥʦʩʪʴ ʣʠʥʟ 5-10 ʤ, 

ʜʣʠʥʘ 20-50 ʤ). ʆʥʠ ʚʳʧʦʣʥʷʣʠʩʴ ʦʩʘʜʢʘʤʠ, ʘ ʟʘʪʝʤ ʧʝʨʝʢʨʳʚʘʣʠʩʴ 

ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ, ʦʙʨʘʟʦʚʳʚʘʚʰʠʤʠʩʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ. ʏʘʩʪʴ ʵʪʠʭ ʣʠʥʟ ʷʚʣʷʝʪʩʷ ʚʩʢʨʳʪʳʤʠ ʨʫʩʣʘʤʠ 

ʥʝʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʦʪʣʘʛʘʚʰʠʭ ʪʦʥʢʦʩʣʦʠʩʪʳʡ ʧʨʦʣʶʚʠʡ. 

ɺ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ Mammuthus primigenius, Coelodonta antiquitatis, Bison 

diminutus, Alces alces, Lepus timidus (ʂʫʧʨʠʥʘ, 1966). ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʰʭ 

ʥʘʭʦʜʦʢ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʜʘʪʠʨʦʚʘʪʴ ʧʦʟʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ. 

ɹʦʣʝʝ ʪʦʛʦ, ʵʪʫ ʜʘʪʠʨʦʚʢʫ ʚʦʟʤʦʞʥʦ ʫʪʦʯʥʠʪʴ. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʝʨʝʢʨʳʚʘʶʪ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ ʠ 

ʯʘʩʪʠʯʥʦ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʂʘʨʘʢʦʚʦʡ ʠ ɹʦʣʴʰʦʡ ʂʠʤʠʪʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʨʝʥʳ ʠ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʵʪʠʤʠ ʧʦʢʨʦʚʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ I ʬʘʟʳ - ʤʝʞʬʘʟʦʚʳʡ 

ʧʨʦʤʝʞʫʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʢʦʧʣʝʥʠʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʚ ʜʦʩʪʘʪʦʯʥʦ ʭʦʣʦʜʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʙʨʘʟʮʳ ʥʘ ʘʥʘʣʠʟ ʙʨʘʣʠʩʴ ʠʟ ʩʫʧʝʩʝʡ ʷʨʦʚ 

ɻʝʥʝʨʘʣʢʠ, ʇʦʣʦʚʠʥʢʠ, ʂʨʫʪʦʛʦ, ʉʨʝʜʥʝʛʦ ʠ ɼʝʚʠʯʴʝʛʦ (ʚʩʝʛʦ 21 ʦʙʨʘʟʝʮ, 

ʠʟ ʢʦʪʦʨʳʭ 2 ʦʢʘʟʘʣʠʩʴ ʧʫʩʪʳʤʠ). ɺ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʘʭ (ʩʤ. ʨʠʩ. 18-22) 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʧʦʨʳ (9-87, ʩʨ. 50%) ʠ ʧʳʣʴʮʘ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (12-74, 

ʩʨ. 36%) ʧʨʠ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʠ 
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ʢʫʩʪʘʨʥʠʢʦʚʳʭ (1-55, ʩʨ. 14%). ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ 

ʨʘʩʪʝʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʧʳʣʴʮʝ ʢʫʩʪʘʨʥʠʢʦʚ: Betula sect. Nanae (0-78, ʩʨ. 

32%), Alnaster (0-46, ʩʨ. 19%) ʠ Pinus subgen. Haploxylon (0-11, ʩʨ. 3%); 

ʩʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ Alnus (1-

55, ʩʨ. 22%) ʠ Betula sect. Costatae (2-50%, ʩʨ. 21%). ɺʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Picea ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ Betula 

sect. Albae (0-2, ʩʨ. 0,5%). 

ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ Gramineae (9-

95, ʩʨ. 60%) ʠ ʨʘʟʥʦʪʨʘʚʴʷ (9-91, ʩʨ. 42%) ʪʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʉʫʨʝʛʘʩʝʘʝ (0-1, ʩʨ. 0,5%), Chenopodiaceae, Ericales ʠ Artemisia. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ ʥʝʦʙʳʢʥʦʚʝʥʥʫʶ ʙʝʜʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʴʮʳ ʛʨʫʧʧʳ 

ʨʘʟʥʦʪʨʘʚʴʷ, ʩʦʩʪʦʷʱʝʛʦ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʝʤʝʡʩʪʚʘ Compositae. ʉʨʝʜʠ ʩʧʦʨ ʛʦʩʧʦʜʩʪʚʫʶʪ Bryales (12-100, ʩʨ. 

67,5%) ʠ Polypodiaceae (0-94, ʩʨ. 28%). ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʛʦʩʧʦʜʩʪʚʦ ʚ ʨʘʡʦʥʝ ʦʪʢʨʳʪʳʭ ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʠ ʣʫʛʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʃʝʩʥʳʝ ʮʝʥʦʟʳ ʟʘʥʠʤʘʣʠ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʘʤʝʥʥʳʤʠ ʙʝʨʝʟʥʷʢʘʤʠ (ʧʦ ʩʢʣʦʥʘʤ ʛʦʨ) ʠ ʦʣʴʭʦʚʥʠʢʘʤʠ (ʧʦ ʜʥʠʱʘʤ 

ʜʦʣʠʥ). ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʛʦʨ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʟʘʨʦʩʣʠ 

ʢʝʜʨʦʚʦʛʦ ʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʝʣʠ ʩʦʭʨʘʥʷʣʠʩʴ 

ʚ ʥʝʙʦʣʴʰʠʭ ʨʝʬʫʛʠʫʤʘʭ. ʅʝʙʦʣʴʰʦʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʧʝʢʪʨʘʭ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʵʪʦʡ ʛʨʫʧʧʝ ʧʳʣʴʮʳ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʝʣʠ, ʙʝʜʥʦʩʪʴ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʴʮʳ ʨʘʟʥʦʪʨʘʚʴʷ, ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʨ 

Lycopodiaceae - ʩʧʫʪʥʠʢʦʚ ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ - ʚʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʫʨʦʚʳʝ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. 

ɺ ʩʚʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ (ʩʤ. ʪʘʙʣ. 3) ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʩʧʝʢʪʨʳ ʠʟ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʤʝʱʝʥʳ ʢʘʢ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ ʦʙʲʷʩʥʝʥʠʠ ʧʨʠʯʠʥ 

ʩʪʦʣʴ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʧʠʨʦʢʣʘʩʪʠʯʝʦʢʠʭ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʠ 

ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. ʂʘʢ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʰʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, 

ʤʦʱʥʦʩʪʴ ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ ʚ ʜʦʣʠʥʝ 

ʂʘʤʯʘʪʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 2,5-2,7 ʤ. ʇʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚʝʣʠʯʠʥʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʤʫ ʯʝʭʣʫ ʥʘ ʤʦʨʝʥʘʭ ʠ ʬʣʶʚʠʦ-

ʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥʘʭ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ 

ʫʯʘʩʪʢʝ ʦʪ ʧʦʩ. ʂʦʟʳʨʝʚʩʢ ʜʦ ʧʦʩ. ʂʣʶʯʠ, ʪ. ʝ. ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʦʯʝʥʴ ʘʢʪʠʚʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ - ʚʫʣʢʘʥʦʚ ʂʣʶʯʝʚ-

ʩʢʦʡ ʛʨʫʧʧʳ ʠ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ. ɺ ʤʝʩʪʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʢʨʦʚʥʳʭ 

ʩʫʧʝʩʝʡ ʝʛʦ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,4-1,5 ʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ, ʪʦ 

ʥʘʰʠʤ ʧʦʜʩʯʝʪʘʤ, ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ 8-8,5 ʪʳʩ. ʣʝʪ. ɺʨʝʤʷ 

ʦʪʣʦʞʝʥʠʷ 25-30-ʤʝʪʨʦʚʦʡ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ (ʩ ʢʦʥʮʘ ʧʦʩʣʝʜʥʝʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʚʢʣʶʯʘʷ ʧʦʟʜʥʝʮʣʝʡʩʪʦʮʝʥʦʚʳʡ ʤʝʞʩʪʘʜʠʘʣ) ʦʮʝʥʠʚʘʝʪʩʷ 

ʥʘʤʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 40-50 ʪʳʩ. ʣʝʪ! ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 4-5 ʨʘʟ ʙʦʣʴʰʝʡ, ʯʝʤ 
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ʦʪʣʦʞʝʥʠʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʦʯʚʝʥʠʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʤʦʱʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʠʨʦʢʣʘʩʪʠʢʠ ʛʦʚʦʨʷʪ ʦ ʙʦʣʴʰʦʡ 

ʩʠʣʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʵʢʩʧʣʦʟʠʡ. 

ʀʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʣʠʰʴ ʚ ʩʘʤʦʝ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʢʘʨʪʠʨʦʚʘʥʠʠ ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ. ʆʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ, 

ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʚʦʩʪʦʯʥʳʤ ʧʦʜʥʦʞʠʝʤ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ 

ʧʦʙʝʨʝʞʴʝʤ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ. ɺʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʢʨʫʧʥʝʡʰʝʡ 

ʚʩʧʳʰʢʠ ʢʠʩʣʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʩʝʨʝʜʠʥʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʟʜʝʩʴ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʙʰʠʨʥʳʝ ʪʫʬʦʚʳʝ ʠ ʪʫʬʦ-ʠʛʥʠʤʙʨʠʪʦʚʳʝ ʧʦʢʨʦʚʳ 

(ʄʝʣʝʢʝʩʮʝʚ, 1967). ʇʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟʚʝʨʛʥʫʪʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʨʘʥʜʠʦʟʥʳʭ ʵʢʩʧʣʦʟʠʡ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʘʟʘʣʘʩʴ 

ʚʳʥʝʩʝʥʥʦʡ ʚ ʩʦʧʨʝʜʝʣʴʥʳʝ ʨʘʡʦʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʎʝʥʪʨʘʣʴʥʫʶ 

ʂʘʤʯʘʪʩʢʫʶ ʜʝʧʨʝʩʩʠʶ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʠ ʧʦʩʣʫʞʠʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʣʝʜʥʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. 

ʇʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʪʦʥʢʫʶ ʬʨʘʢʮʠʶ 

ʚʳʥʝʩʝʥʥʦʡ ʚ ʜʝʧʨʝʩʩʠʶ ʧʠʨʦʢʣʘʩʪʠʢʠ. ʆʪʜʝʣʴʥʳʝ ʯʝʪʢʠʝ ʧʨʦʩʣʦʠ 

ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʧʝʧʣʦʚ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʩʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ 

ʤʦʱʥʳʤ ʵʢʩʧʣʦʟʠʷʤ ʥʘ ʬʦʥʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʚʦʩʪʦʯʥʦʡ ʟʦʥʝ ʂʘʤʯʘʪʢʠ. 

 

ʉɺʆɼʅʓʁ ʈɸɿʈɽɿ ʆʊʃʆɾɽʅʀʁ ɻɽʅɽʈɸʃʔʉʂʆɻʆ  

ʇʆɼʅʗʊʀʗ 

 

ʀʤʝʷ ʪʝʧʝʨʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʨʘʟʨʝʟʘ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʤʦʞʥʦ ʝʱʝ ʨʘʟ ʚʝʨʥʫʪʴʩʷ ʢ ʚʦʟʨʘʩʪʥʳʤ 

ʜʘʪʠʨʦʚʢʘʤ ʠʩʧʦʣʴʟʫʷ ʢʣʠʤʘʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʠ ʨʝʜʢʠʝ 

ʥʘʭʦʜʢʠ ʬʘʫʥʳ. ʇʦʜ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ ʩ 

ʬʘʫʥʦʡ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʣʝʛʘʶʪ ʛʦʨʠʟʦʥʪʳ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʩʣʝʜʥʝʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʠ ʤʦʛʫʪ ʙʳʪʴ ʜʘʪʠʨʦʚʘʥʳ ʢʘʢ ʥʘʯʘʣʦ 

ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q
1
3). ɿʘʣʝʛʘʶʱʘʷ ʥʠʞʝ ʤʦʨʝʥʘ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʜʘʪʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʩʨʝʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ (Q
2
2). ʅʠʞʝʣʝʞʘʱʠʝ ʛʦʨʠʟʦʥʪʳ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʜʣʷ 

ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʷʛʢʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʦʞʥʦ ʦʪʥʦʩʠʪʴ ʢ ʥʘʯʘʣʫ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ 

(ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʤʝʞʣʝʜʥʠʢʦʚʴʝ, Q
1
2). ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʥʘʭʦʜʢʠ ʚ ʦʪʣʦʞʝʥʠʷʭ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʢʦʩʪʥʳʭ ʦʩʪʘʪʢʦʚ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʰʠʨʦʢʦʣʦʙʥʦʛʦ ʣʦʩʷ. ʅʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʪʦʣʱʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʠ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʨʝʤʝʥʠ ʧʦʭʦʣʦʜʘʥʠʷ ʢʦʥʮʘ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q
2
1). 

ʅʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ çʩʠʥʠʭ ʛʣʠʥè, ʜʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʢʦʪʦʨʳʭ 
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ʭʘʨʘʢʪʝʨʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʤʷʛʢʠʝ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʜʘʪʠʨʫʶʪʩʷ ʥʘʯʘʣʦʤ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q
1
1). 

ɺ ʠʪʦʛʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʣʱ ʚ ʨʘʟʨʝʟʘʭ ʷʨʦʚ ɻʝʥʝʨʘʣʴʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʠ ʠʭ ʚʦʟʨʘʩʪ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: 

1) ʪʦʣʱʘ ʦʟʝʨʥʳʭ çʩʠʥʠʭ ʛʣʠʥè - Q
1
1 - Q

2
1 2) ʪʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ çʢʦ-

ʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè Q
2
1 - Q

1
2 3) ʤʦʨʝʥʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ - Q
2
2 4) ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʛʨʝʙʝʥʥʳʭ 

ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ - Q
1
3 5) ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ - Q

2
3 - Q

3
3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʨʝʟʘʭ ʷʨʦʚ ʥʘʤʠ ʢ ʪʠʧʠʯʥʳʤ ʦʟʝʨʥʳʤ ʦʩʘʜʢʘʤ 

ʦʪʥʝʩʝʥʳ ʪʦʣʴʢʦ çʩʠʥʠʝ ʛʣʠʥʳè ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʦʩʘʜʢʠ ʠʤʝʶʪ ʜʨʫʛʦʡ ʛʝʥʝʟʠʩ (ʩʤ. ʪʘʙʣ. 3 ʠ 4). 

 

ʌʆʈʄʓ ʈɽʃʔɽʌɸ ʀ ʆʊʃʆɾɽʅʀʗ 

ʇʆɿɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɻʆ ʆʃɽɼɽʅɽʅʀʗ ʀ 

ʇʆʉʃɽʃɽɼʅʀʂʆɺʓɽ ɸʃʃʖɺʀɸʃʔʅʓɽ ʈɸɺʅʀʅʓ 

 

ʌʃʖɺʀʆɻʃʗʎʀɸʃʔʅʓɽ ʀ ʃɽɼʅʀʂʆɺʓɽ ʆɹʈɸɿʆɺɸʅʀʗ II  

ʌɸɿʓ ʇʆɿɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɻʆ ʆʃɽɼɽʅɽʅʀʗ (Q
4
3) 

 

ɺ ʧʨʦʪʠʚʦʚʝʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ, 

ʦʪʚʦʜʠʚʰʠʭ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ 

ʜʝʧʨʝʩʩʠʠ ʜʦʣʠʥʝ ʨ. ʂʘʤʯʘʪʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ ʟʘʥʷʪʘ ʬʦʨʤʘʤʠ 

ʨʝʣʴʝʬʘ, ʥʝ ʠʤʝʶʱʠʤʠ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ. ʆʥʠ 

ʦʙʨʘʟʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʝʝ ʧʨʠʪʦʢʘʤʠ ʠ ʩʣʦʞʝʥʳ ʦʩʘʜʢʘʤʠ ʨʘʟʥʦʛʦ 

ʛʝʥʝʟʠʩʘ - ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, 

ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʜʨʫʛʠʤʠ. ʉʘʤʘ ʜʦʣʠʥʘ ʨʝʢʠ ʟʘʥʠʤʘʝʪ 

ʣʠʰʴ, ʫʟʢʫʶ ʦʩʝʚʫʶ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ. ʐʠʨʠʥʘ ʜʦʣʠʥʳ ɹʳʩʪʨʦʡ ʚʩʝʛʦ 1-2 

ʢʤ (ʧʨʠ ʰʠʨʠʥʝ ʜʝʧʨʝʩʩʠʠ 6-10 ʢʤ), ʰʠʨʠʥʘ ʜʦʣʠʥʳ ʂʘʤʯʘʪʢʠ ʚ ʚʝʨʭʥʝʤ 

ʪʝʯʝʥʠʠ 2-4 ʢʤ (ʧʨʠ ʰʠʨʠʥʝ ʜʝʧʨʝʩʩʠʠ 12-14 ʢʤ), ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 4-6 

ʢʤ (ʧʨʠ ʰʠʨʠʥʝ ʜʝʧʨʝʩʩʠʠ 40-45 ʢʤ), ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 6-7 ʢʤ (ʧʨʠ 

ʰʠʨʠʥʝ ʜʝʧʨʝʩʩʠʠ 80-100 ʢʤ). 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʥʘ ʜʝʧʨʝʩʩʠʠ ʟʘʥʷʪʘ ʦʙʰʠʨʥʳʤʠ ʨʘʚʥʠʥʘʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʨʠʪʦʢʘʤʠ ʂʘʤʯʘʪʢʠ. ʕʪʠ ʨʘʚʥʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʣʝʛʢʘ ʚʳʧʫʢʣʳʝ, ʭʦʨʦʰʦ ʦʪʜʝʣʷʶʱʠʝʩʷ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ 

ʜʝʣʴʪʦʚʠʜʥʳʝ ʚ ʧʣʘʥʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʠʭ ʥʘʢʣʦʥʝʥʘ ʢ ʦʩʝʚʦʡ 

ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʛʣʳ ʥʘʢʣʦʥʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚʙʣʠʟʠ 

ʧʦʜʥʦʞʠʡ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʮʝʥʪʨʫ ʜʝʧʨʝʩʩʠʠ 

ʫʢʣʦʥʳ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ, ʜʦʩʪʠʛʘʷ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʨʘʚʥʠʥ 

ʚʝʣʠʯʠʥ ʤʝʥʝʝ 1Á. 

ʇʦ ʨʝʣʴʝʬʫ, ʘ ʯʘʩʪʠʯʥʦ ʠ ʩʧʦʩʦʙʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘʟʝʤʥʳʭ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, 

ʩʫʭʠʭ) ʜʝʣʴʪ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʠʩʘʥʥʳʭ ʜʣʷ ʤʝʞʛʦʨʥʳʭ ʜʝʧʨʝʩʩʠʡ ʉʨʝʜʥʝʡ 

ɸʟʠʠ (ʅʠʢʦʣʘʝʚ, 1946; ʇʦʧʦʚ, 1950; ʐʘʥʮʝʨ, 1950; ɺʘʩʠʣʴʢʦʚʩʢʠʡ, .1951; 

ʂʦʩʪʝʥʢʦ, 1953, 1954; ʂʫʨʜʶʢʦʚ, 1957 ʠ ʜʨ.). ɸʥʘʣʦʛʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 
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ʙʳʣʠ ʦʧʠʩʘʥʳ ɺ. ʅ. ʆʣʶʥʠʥʳʤ (1961, 1963ʘ) ʜʣʷ ɿʘʙʘʡʢʘʣʴʷ ʠ ʉ. ʉ. 

ɺʦʩʢʨʝʩʝʥʩʢʠʤ. (1962) ʜʣʷ ʀʨʢʫʪʩʢʦʡ ʚʧʘʜʠʥʳ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʨʝʢʠ, ʚʳʭʦʜʷ ʠʟ ʛʦʨ ʚ ʧʨʝʜʝʣʳ ʤʝʞʛʦʨʥʳʭ ʠʣʠ ʧʨʝʜʛʦʨ-

ʥʳʭ ʜʝʧʨʝʩʩʠʡ, ʘʢʢʫʤʫʣʠʨʫʶʪ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʪʦʢʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʠʥʦʩʠʤʦʛʦ ʠʤʠ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪʣʘʛʘʶʪ ʝʛʦ ʚ ʚʠʜʝ 

ʦʛʨʦʤʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʩ ʚʝʨʰʠʥʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʛʦʨʘʤ. 

ʉʨʝʜʠ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʠʥʦʣʦʛʠʶ ʅ. ʇ. ʂʦʩʪʝʥʢʦ (1954), ʩʚʦʙʦʜʥʳʝ ʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʜʝʣʴʪʳ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʜʝʣʴʪʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʥʘʟʝʤʥʳʭ 

ʜʝʣʴʪ ʥʘʯʘʣʦʩʴ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʨʝʜʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʜʝʣʴʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʝ ʤʳ ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʳʚʘʪʴ ʤʦʣʦʜʳʤ ʠ ʜʨʝʚʥʠʤ. ʆʢʠ 

ʷʚʣʷʶʪʩʷ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ 

ʜʚʫʭ ʬʘʟ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʄʦʣʦʜʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ (ʩʤ. ʨʠʩ. 1, 2, ʈʬɻ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʝ ʩʣʘʙʦʚʳʧʫʢʣʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʧʦʣʦʛʦʥʘʢʣʦʥʥʦʡ ʢ ʮʝʥʪʨʫ ʜʝʧʨʝʩʩʠʠ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʆʥʠ ʟʘʥʠʤʘʶʪ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʘ ʚ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ - 

ʶʞʥʫʶ (ʜʦ ɺʝʨʭʥʝʢʘʤʯʘʪʩʢʘ) ʠ ʩʝʚʝʨʥʫʶ (ʦʪ ʉʨʝʜʥʝʢʘʤʯʘʪʩʢʘ ʜʦ 

ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ) ʝʝ ʯʘʩʪʠ. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ 

ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ɻʘʥʘʣʴʩʢʦʛʦ ʠ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ ʧʦʯʪʠ 

ʩʤʳʢʘʶʪʩʷ ʩʚʦʠʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʯʘʩʪʷʤʠ, ʦʪʜʝʣʷʷʩʴ ʣʠʰʴ ʫʟʢʠʤʠ 

ʜʦʣʠʥʘʤʠ ʨʝʢ ɹʳʩʪʨʦʡ ʠ ʂʘʤʯʘʪʢʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʦʛʠʙʘʷ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʵʪʠ ʨʝʢʠ ʤʦʛʫʪ ʨʝʟʢʦ ʤʝʥʷʪʴ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʩʝʚʝʨʥʝʝ ɺʝʨʭʥʝʢʘʤʯʘʪʩʢʘ) 

ʤʦʣʦʜʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʜʝʧʨʝʩʩʠʠ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʥʘʟʝʤʥʳʤ ʜʝʣʴʪʘʤ 

ʠ ʚʳʩʦʢʠʤ ʪʝʨʨʘʩʦʚʠʜʥʳʤ ʨʘʚʥʠʥʘʤ. 

ʂʘʢ ʧʨʘʚʦʙʝʨʝʞʥʳʝ, ʪʘʢ ʠ ʣʝʚʦʙʝʨʝʞʥʳʝ ʨʘʚʥʠʥʳ ʧʦʜʤʳʚʘʶʪʩʷ 

ʂʘʤʯʘʪʢʦʡ ʠ ɹʳʩʪʨʦʡ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚʳʩʦʪʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʦʙʨʳʚʦʚ, 

ʜʘʞʝ ʧʨʠ ʧʦʜʨʝʟʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ, ʨʘʟʣʠʯʥʘ ʠ ʜʦʩʪʠʛʘʝʪ 

2-15 ʤ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʧʦʜʤʳʚʦʤ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʝʣʴʪʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʧʦʜʤʳʚʝ ʣʠʙʦ ʝʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ, 

ʣʠʙʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʳʩʦʪʘ ʦʙʨʳʚʘ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʦʡ; ʚʳʧʫʢʣʦʩʪʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ ʜʝʣʴʪʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʦʙʨʳʚʘ ʠ 

ʚʜʦʣʴ ʧʦ ʪʝʯʝʥʠʶ ʛʣʘʚʥʦʡ ʨʝʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʥʘʙʣʶʜʘʚʰʝʝʩʷ ʥʘʤʠ ʚ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪ ʙʨʦʚʦʢ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʨʫʯʴʷ ɹʝʥʠʢʠʥʛ ʠ ʨʝʢʠ ʂʠʞʠʯʝʥʦʢ - ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. 

ɹʳʩʪʨʦʡ. ɺʳʩʦʪʘ ʫʩʪʫʧʘ ʧʝʨʚʦʡ ʜʝʣʴʪʳ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʠʟʢʦʡ ʪʝʨʨʘʩʳ 

ʨ. ɹʳʩʪʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʪ 11-12 ʜʦ 2-3 ʤ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚʩʝʛʦ 1,5-2 ʢʤ. ɽʱʝ ʙʦʣʝʝ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ-ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʳʩʦʪʘ ʫʩʪʫʧʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 6-7 ʤ ʥʘ 
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ʨʘʩʩʪʦʷʥʠʠ 0,5 ʢʤ. ɹʝʟ ʫʯʝʪʘ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʦʰʠʙʢʘʤ. ʊʘʢ, ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚʳʜʝʣʠʣʠ ʨʷʜ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʪʦʡ 4,5 (III) ʠ 8 ʤ (IV), ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʥʳʭ ʚʳʩʦʪ ʠʭ 

ʙʨʦʚʦʢ ʥʘʜ ʨʫʩʣʦʤ ʨʝʢʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʠ ʪʝʨʨʘʩʳ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʘʤʠ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʥʘʢʣʦʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, ʧʦʜʨʝʟʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʫʯʘʩʪʢʝ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ. ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʚʳʜʝʣʠʣʠ ʟʜʝʩʴ ʩʝʨʠʶ 

ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ ʦʪ 4-6 ʜʦ 15-22 ʤ, ʢʦʪʦʨʳʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʥʦʚʳʩʦʪʥʳʝ ʫʯʘʩʪʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʂʘʧʠʪʘʥʩʢʠʡ ʗʨ, ʦʙʨʳʚʳ ʫ ʩʝʣ ʂʨʘʩʥʳʡ ʗʨ, ʂʨʝʩʪʳ, 

ʚ 2-3 ʢʤ ʥʠʞʝ ʂʦʟʳʨʝʚʩʢʦʛʦ ʉʦʚʭʦʟʘ) ʠʣʠ ʩʚʦʙʦʜʥʳʭ ʜʝʣʴʪ, 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʛʦʣʦʮʝʥʝ (ʦʙʨʳʚʳ ʫ ʧʦʩ. ʂʦʟʳʨʝʚʩʢ, ʩ. ʋʰʢʠ ʠ ʜʨ.). ɺ 

ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦʯʪʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ 20-30 ʤ ʥʘʜ ʫʨʝʟʦʤ ʨ. 

ɹʳʩʪʨʦʡ. ɺʦ ʚʩʝʭ ʧʨʠʚʦʜʠʤʳʭ ʠʤʠ ʩʣʫʯʘʷʭ ʦʧʷʪʴ-ʪʘʢʠ ʟʘ ʪʝʨʨʘʩʳ 

ʧʨʠʥʠʤʘʣʠʩʴ ʧʦʜʨʝʟʘʥʥʳʝ ʨʝʢʦʡ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʟʘʥʠʤʘʶʱʠʝ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ. ʆʰʠʙʢʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʚ 

ʩʣʫʯʘʝ ʩʦʯʝʪʘʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝʤ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʜʝʧʨʝʩʩʠʠ. 

 ʉʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʤʦʣʦʜʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʜʦʚʦʣʴʥʦ 

ʦʜʥʦʦʙʨʘʟʝʥ. ɺ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʧʦ ʪʝʯʝʥʠʶ ʯʘʩʪʷʭ ʦʥʠ ʩʣʦʞʝʥʳ 

ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʯʝʪʢʦʡ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ. ʀʟʨʝʜʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ ʠ ʧʘʯʢʠ ʩ ʢʦʩʦʡ 

ʠ ʜʠʘʛʦʥʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʅʘʣʠʯʢʝ ʩʣʦʠʩʪʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʧʨʦʩʣʦʝʚ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʟʣʠʯʥʳʡ ʧʦ ʢʨʫʧʥʦʩʪʠ ʤʘʪʝʨʠʘʣ. 

ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʛʘʣʴʢʦʡ ʠ ʚʘʣʫʥʘʤʠ ʧʣʦʭʦʡ ʠ 

ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ, ʜʠʘʤʝʪʨ ʚʘʣʫʥʦʚ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2-0,3 ʤ. 

ɿʘʧʦʣʥʠʪʝʣʝʤ ʩʣʫʞʠʪ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ ʛʨʘʚʝʣʠʩʪʳʡ ʦʙʳʯʥʦ ʧʳʣʝʚʘʪʳʡ 

ʧʝʩʦʢ. ʀʥʦʛʜʘ ʚʦʢʨʫʛ ʛʘʣʝʢ ʦʪʤʝʯʘʝʪʩʷ çʛʣʠʥʠʩʪʘʷ ʨʫʙʘʰʢʘè. ʕʪʠ ʦʩʘʜʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʣʣʶʚʠʘʣʴʥʳʭ ʙʦʣʴʰʝʡ ʛʨʫʙʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʭʫʜʰʝʡ 

ʦʢʘʪʘʥʥʦʩʪʴʶ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʟʘʧʦʣʥʠʪʝʣʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ, ʥʝʷʩʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʝʨʝʢʨʳʪʳ ʯʝʭʣʦʤ ʠʟ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ ʠ ʧʨʦʩʣʦʝʚ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ. ʄʦʱʥʦʩʪʴ ʵʪʦʛʦ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʯʝʭʣʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,5-0,7 ʤ ʚ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʜʦ 1,5-1,7 ʤ ʚ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʜʦ 2,5-3 ʤ ʚ ʨʘʡʦʥʝ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ 

ʚʫʣʢʘʥʦʚ. 

ʆʪʣʦʞʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʪʝʭ ʞʝ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʟʜʝʩʴ ʚ 

ʦʙʱʝʤ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʡ ʠ ʤʝʥʝʝ ʢʨʫʧʥʳʡ (ʚʘʣʫʥʦʚ ʧʦʯʪʠ ʥʝʪ); 

ʦʢʘʪʘʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʫʣʫʯʰʘʝʪʩʷ (ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʮʝʥʪ 

ʩʨʝʜʥʝʦʢʘʪʘʥʠʦʡ ʛʘʣʴʢʠ), ʟʘʧʦʣʥʠʪʝʣʴ ʙʦʣʝʝ ʧʨʦʤʳʪ. 

ʆʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʟʚʠʪʳʝ ʫ ʟʘʧʘʜʥʦʛʦ 

ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ, ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 
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ʧʨʠʤʝʩʴʶ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʈʘʟʨʝʟʳ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ 

ʵʪʠʭ ʜʝʣʴʪ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ʂʘʧʠʪʘʥʩʢʦʤ ʗʨʝ ʥʘ 7 ʢʤ ʥʠʞʝ 

ʂʦʟʳʨʝʚʩʢʘ ʠ ʚ ʜʚʫʭ ʷʨʘʭ ʥʠʞʝ ʧʦʩ. ʂʦʟʳʨʝʚʩʢʠʡ ʉʦʚʭʦʟ. ɺ ʂʘʧʠʪʘʥʩʢʦʤ 

ʗʨʝ ʧʦʜ ʰʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʯʝʭʣʦʤ ʤʦʱʥʦʩʪʴʶ 1,7 ʤ 

ʚʩʢʨʳʚʘʶʪʩʷ ʩʨʝʜʥʝ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʛʦʨʠʟʦʠʪʘʣʴʥʩʩʣʦʠʩʪʳʝ ʧʝʩʢʠ ʠ 

ʛʨʘʚʠʡʥʠʢʠ ʩ ʧʨʠʤʝʩʴʶ ʩʣʘʙʦʧʳʣʝʚʘʪʦʛʦ ʧʝʩʢʘ, ʤʝʩʪʘʤʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʨʦʩʣʦʠ ʪʦʛʦ ʞʝ ʛʨʘʚʠʡʥʠʢʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʛʘʣʴʢʦʡ ʠ ʚʘʣʫʥʘʤʠ 

(ʜʠʘʤʝʪʨʦʤ 1,5ʭ3 ʤ) ʭʦʨʦʰʝʡ, ʩʨʝʜʥʝʡ ʠ ʧʣʦʭʦʡ ʦʢʘʪʘʥʥʦʩʪʠ. ʄʘʪʝʨʠʘʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʦʙʣʦʤʢʘʤʠ ʙʘʟʘʣʴʪʦʚ ʠ ʠʭ ʰʣʘʢʦʚ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʦʪʣʦʞʝʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ çʩʫʭʠʭè ʨʝʢ. ʆʪʣʦʞʝʥʠʷ 

ʫʧʣʦʪʥʝʥʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʠʣʠʚʘʪʴ ʠʭ ʥʘ ʢʠʨʧʠʯʠ. ɺʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 5-6 ʤ. 

ɺ ʦʙʨʳʚʘʭ ʚʳʩʦʪʦʡ 13-15 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʂʦʟʳʨʝʚʩʢʦʛʦ 

ʉʦʚʭʦʟʘ, ʚʩʢʨʳʚʘʝʪʩʷ ʦʜʥʦʨʦʜʥʘʷ ʪʦʣʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʭ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ 

ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʧʝʩʢʦʚ ʩ ʛʘʣʴʢʦʡ. ɻʘʣʴʢʘ ʠ ʚʘʣʫʥʳ ʩʨʝʜʥʝ ʠ 

ʭʦʨʦʰʦ ʦʢʘʪʘʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʳʤʠ ʠ ʢʨʘʩʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ ʠ ʠʭ 

ʰʣʘʢʘʤʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʜʦʰʚʘ ʦʪʣʦʞʝʥʠʡ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʠʞʝ ʫʨʝʟʘ ʨʝʢ. ʆʜʥʘʢʦ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʚ 

ʦʩʥʦʚʘʥʠʠ ʠʭ ʦʪʤʝʯʘʝʪʩʷ ʮʦʢʦʣʴ ʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʨʘʥʥʝ ʠ 

ʩʨʝʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʊʘʢ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʂʘʤʯʘʪʢʠ ʥʘ 8,5- 

ʢʤ ʚʳʰʝ ʩ. ʂʠʨʪʘʥʠʢ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʘʨʘʢʦʚʦʡ ʠ ʂʦʟʳʨʝʚʢʠ ʧʦʜ 

ʧʝʩʯʘʥʳʤʠ ʠ ʧʝʩʯʘʥʦʛʘʣʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʚʩʢʨʳʚʘʶʪʩʷ ʦʪʜʝʣʝʥʥʳʝ ʦʪ ʥʠʭ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʤ ʨʘʟʤʳʚʦʤ ʪʦʣʰʠ 

çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʩʣʘʛʘʶʱʠʝ ʮʦʢʦʣʴ. 

 ʅʘʣʠʯʠʝ ʮʦʢʦʣʷ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʧʨʠʚʝʨʰʠʥʥʦʡ 

ʯʘʩʪʠ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʙʣʠʟ ʧʦʜʥʦʞʠʡ ɺʘʣʘʛʠʥʩʢʦʛʦ ʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʦʚ 

(ʧʨʠʪʦʢʦʚ ʂʘʤʯʘʪʢʠ - ʨ. ɼʝʥʦʭʦʥʦʢ, ʂʘʚʳʯʘ, ʂʠʨʛʘʥʠʢ ʠ ʜʨ.). ʇʦʚʝʨʭʥʦʩʪʴ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʪʝʨʨʘʩʠʨʦʚʘʥʘ, ʧʨʠʯʝʤ ʪʝʨʨʘʩʳ ʦʙʨʘʟʫʶʪ ʩʚʦʝʦʙʨʘʟʥʳʝ 

ʚʝʝʨʘ, ʚʝʨʰʠʥʳ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʫ ʧʦʜʥʦʞʠʷ ʭʨʝʙʪʦʚ. ʊʝʨʨʘʩʦʚʠʜʥʳʝ 

ʩʪʫʧʝʥʠ ʦʪʜʝʣʝʥʳ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ ʥʝʚʳʩʦʢʠʤʠ, ʥʦ ʯʝʪʢʠʤʠ ʫʩʪʫʧʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʭʦʨʦʰʦ, ʘ ʟʘʪʝʤ 

ʩʣʠʚʘʶʪʩʷ ʠ ʠʩʯʝʟʘʶʪ; ʩʨʝʜʥʷʷ ʠ ʥʠʞʥʷʷ ʯʘʩʪʠ ʜʝʣʴʪ ʠʤʝʶʪ ʪʠʧʠʯʥʳʡ 

ʦʙʣʠʢ ʧʦʣʦʛʦʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ. ʅʝʩʦʤʥʝʥʥʦ, ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʩʪʴ 

ʧʨʠʚʝʨʰʠʥʥʳʭ ʯʘʩʪʝʡ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʠ ʥʘʣʠʯʠʝ ʮʦʢʦʣʷ ʩʚʷʟʘʥʳ ʩ 

ʚʦʚʣʝʯʝʥʠʝʤ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʚ ʥʦʚʝʡʰʝʝ ʧʦʜʥʷʪʠʝ ʚʤʝʩʪʝ ʩ ʤʘʩʩʠʚʘʤʠ 

ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. ʅʘʣʠʯʠʝ ʮʦʢʦʣʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʷʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʟʜʝʩʴ 

ʧʦʜʥʷʪʠʷ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ. 

ɺʦʧʨʦʩ ʦ ʛʝʥʝʟʠʩʝ ʦʪʣʦʞʝʥʠʡ ʠ ʚʦʟʨʘʩʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʟʝʤʥʳʭ 

ʜʝʣʴʪ ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʩ ʣʝʜʥʠʢʦʚʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ. ʇʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʫʜʘʝʪʩʷ ʥʘʙʣʶʜʘʪʴ ʢʘʢ ʵʪʠ ʥʘʟʝʤʥʳʝ 

ʜʝʣʴʪʳ ʥʘʯʠʥʘʶʪʩʷ ʦʪ ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʢʦʥʝʯʥʳʝ 
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ʤʦʨʝʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʛʨʘʙʝʥʘ, ʟʘʥʠʤʘʷ ʪʘʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʂʨʫʧʥʳʝ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʪʠʚ ʫʩʪʴʝʚ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ɼʫʢʫʢ, ʃʫʥʪʦʩ, ʅʝʤʪʠʢ, 

ʋʪʫʜʫʤʠʮ, ʖʨʪʠʥʘʷ, ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʜʦʣʠʥʘʭ ʫ ʧʦʜʥʦʞʠʷ ɻʘʥʘʣʴʩʢʦʛʦ 

ʭʨʝʙʪʘ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʤʝʩʪʘʭ ʦʪ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʤʦʨʝʥ ʠ ʥʘʯʠʥʘʶʪʩʷ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʤʦʣʦʜʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ɺ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʥʝ ʟʘʭʦʜʠʣʠ ʚ 

ʧʨʝʜʝʣʳ ʩʘʤʦʡ ʜʝʧʨʝʩʩʠʠ, ʠʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʣʘʛʘʣʠʩʴ ʚ 

ʪʨʦʛʦʚʳʭ ʜʦʣʠʥʘʭ ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʧʦʩʣʝʜʥʠʭ ʠʟ ʛʦʨ ʥʘ ʨʘʚʥʠʥʫ (ʧʨʠʪʦʢʠ 

ʂʘʤʯʘʪʢʠ - ʜʦʣʠʥʳ ɸʥʜʨʠʘʥʦʚʢʠ, ʂʠʨʛʘʥʠʢʘ, ɹʦʣʴʰʦʡ ʂʠʤʠʪʠʥʳ, 

ʉʫʭʘʨʠʢʦʚ ʠ ʜʨ.). ɿʜʝʩʴ ʪʘʢʞʝ ʷʩʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ 

ʩʚʷʟʴ ʤʦʣʦʜʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʩ ʵʪʠʤʠ ʢʦʥʝʯʥʦʤʦʨʝʠʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

ʃʝʜʥʠʢʠ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʉʨʝʜʠʥʥʳʤ ʦʪʣʠʯʘʣʠʩʴ 

ʝʱʝ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ - ʤʦʨʝʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʜʝʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʩʘʤʦʛʦ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʜʝʧʨʝʩʩʠʠ 

ʩ ʵʪʠʤʠ ʤʦʨʝʥʘʤʠ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʦʜʥʘʢʦ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, 

ʯʪʦ ʫʯʘʩʪʢʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʤʦʨʝʥʘʤ, ʚ 

ʧʨʝʜʝʣʘʭ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʥʠʤʘʶʱʝʛʦʩʷ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ 

ʧʝʨʝʜʦʚʦʛʦ ʬʘʩʘ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʫʥʠʯʪʦʞʝʥʳ 

ʵʨʦʟʠʝʡ. 

ɺʩʝ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪʩʷ ʤʦʣʦʜʳʝ 

ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʭʦʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʦʙʣʠʢʫ ʠ 

ʧʦʣʦʞʝʥʠʶ ʚ ʨʝʣʴʝʬʝ. ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʪʠʚ ʫʩʪʴʝʚ ʧʨʝʢʨʘʩʥʦ 

ʚʳʨʘʞʝʥʥʳʭ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ, ʠʤʝʶʪ ʦʯʝʥʴ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

(ʧʦʯʪʠ ʥʝ ʟʘʪʨʦʥʫʪʳ ʧʦʩʣʝʜʫʶʱʠʤ ʵʨʦʟʠʦʥʥʳʤ ʨʘʟʤʳʚʦʤ). ɺ ʧʨʝʜʝʣʘʭ 

ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʪʠʧʠʯʥʳʡ ʤʦʨʝʥʥʳʡ ʭʦʣʤʠʩʪʦ-

ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ, ʙʝʟ ʚʩʷʢʠʭ ʟʘʪʨʫʜʥʝʥʠʡ ʯʠʪʘʶʱʠʡʩʷ ʥʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ɺ ʨʷʜʝ ʜʦʣʠʥ (ʆʟʝʨʥʘʷ ʂʘʤʯʘʪʢʘ, ʖʨʪʠʥʘʷ - ʧʨʠʪʦʢ 

ɹʳʩʪʨʦʡ ʠ ʜʨ.) ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʶʪʩʷ 5-8 

ʙʦʣʝʝ ʤʝʣʢʠʭ ʛʨʷʜ, ʬʠʢʩʠʨʫʶʱʠʭ ʦʩʮʠʣʣʷʮʠʠ ʣʝʜʥʠʢʘ. ʅʘ ʩʢʣʦʥʘʭ 

ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʘʣʳ ʙʝʨʝʛʦʚʳʭ ʤʦʨʝʥ. ʃʝʜʥʠʢʠ 

ʧʦʜʥʦʞʠʡ ʠ ʣʝʜʥʠʢʠ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʢʦʥʮʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʦʩʪʘʚʠʣʠ ʤʦʨʝʥʥʳʭ ʚʘʣʦʚ ʠ ʛʨʷʜ, ʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʝʩʧʦʨʷʜʦʯʥʳʡ 

ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ ʩ ʝʜʠʥʠʯʥʳʤʠ ʚʥʝʰʥʠʤʠ ʚʘʣʘʤʠ. 

ʆʧʠʩʘʥʥʳʝ ʤʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʢʨʘʩʥʦʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʤʦʣʦʜʳʤʠ ʩʣʝʜʘʤʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʚ ʜʝʧʨʝʩʩʠʠ ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. ʇʦʵʪʦʤʫ 

ʤʳ ʦʪʥʦʩʠʤ ʠʭ ʢ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ʂʘʤʯʘʪʢʠ ʠ, ʙʦʣʝʝ 

ʪʦʛʦ, ʢ ʝʛʦ II ʬʘʟʝ. 

 ʉʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʢʦʥʝʯʥʦʤʦʨʝʥʷʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʯʝʥʴ ʩʭʦʜʝʥ. 

ʕʪʦ ʥʝʩʣʦʠʩʪʳʡ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʡ ʩʫʧʝʩʯʘʥʳʡ ʠ ʩʫʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ 

ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʟʝʨʠʠʩʪʦʛʦ ʧʝʩʢʘ, ʛʨʘʚʠʷ, ʧʣʦʭʦʦʢʘʪʘʥʥʦʡ 

ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ, ʫʛʣʦʚʘʪʦʛʦ ʠ ʦʙʠʪʦʛʦ ʱʝʙʥʷ ʠ ʛʣʳʙ. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʯʝʥʴ ʨʘʟʣʠʯʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʣʠʪʦʣʦʛʠʠ 

ʧʦʨʦʜ ʨʘʡʦʥʘ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʣʝʜʥʠʢʦʚ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
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ʟʘʧʦʣʥʠʪʝʣʷ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʠʟʤʝʥʝʥʠʷ: ʚ ʨʘʡʦʥʘʭ ʩ ʰʠʨʦʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʟʬʬʫʟʠʟʦʚ ʟʘʧʦʣʥʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʧʝʩʴʶ ʩ 

ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ, ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʩʘʜʦʯʥʳʭ 

ʠ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ ʟʘʧʦʣʥʠʪʝʣʴ ʩʫʛʣʠʥʠʩʪʳʡ. ʄʦʱʥʦʩʪʴ 

ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʫʜʷ ʧʦ ʚʳʩʦʪʝ ʤʦʨʝʥʥʳʭ ʭʦʣʤʦʚ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

30-35 ʤ. ʉʚʝʨʭʫ ʦʥʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʝʨʝʢʨʳʪʳ ʯʝʭʣʦʤ ʧʠʨʦʢʣʘʩʪʠʢʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5 ʜʦ 2,5 ʤ. 

ʆʧʠʩʘʥʥʳʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʩʚʦʡʩʪʚʝʥ ʚ ʦʩʥʦʚʥʦʤ ʤʦʨʝʥʘʤ ʛʦʨʥʦ-

ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ. ɺ ʪʝʭ ʞʝ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʦʛʨʦʤʥʳʝ 

ʣʝʜʥʠʢʠ ʧʦʜʥʦʞʠʡ, ʢʘʢ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣ-

ʢʘʥʦʚ, ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚʦʟʥʠʢʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʤʘʩʩʠʚʳ çʤʝʨʪʚʳʭè ʣʴʜʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʢʦʧʣʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʠ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʩʪʨʦʪʦʡ ʬʘʮʠʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɹʦʣʴʰʫʶ, ʘ ʠʥʦʛʜʘ ʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʶʪ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʣʠʤʥʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʇʨʝʢʨʘʩʥʳʝ ʨʘʟʨʝʟʳ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ çʤʝʨʪʚʳʭè ʣʴʜʦʚ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʇʘʭʯʠ ʠ ʉʪʫʜʝʥʦʡ ʫ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ 

ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. ʕʪʠ ʨʘʟʨʝʟʳ ʚ 1961 ʛ. ʙʳʣʠ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʊ. ʉ. 

ʂʨʘʝʚʦʡ, ɺ. ʀ. ʆʣʶʥʠʥʳʤ ʠ ʀ. ɺ. ʄʝʣʝʢʝʩʮʝʚʳʤ. ʇʦ ʜʦʣʠʥʘʤ ʵʪʠʭ ʨʝʢ, 

ʥʘʨʷʜʫ ʩ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʝʩʯʘʥʦ- 

ʠʣʠ ʩʫʧʝʩʯʘʥʦ-ʜʨʝʩʚʷʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʦʙʠʣʠʝʤ ʜʦ 80-90% 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʤʝʩʪʘʤʠ ʩʣʦʞʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ), ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʩʘʜʢʠ. ʉʦʙʩʪʚʝʥʥʦ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʤ, ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʤ 

ʛʨʫʙʦʩʣʦʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʃʠʤʥʦʛʣʷʮʠʘʣʴʥʳʝ ʦʩʘʜʢʠ, ʩʣʘʛʘʶʱʠʝ ʢʘʤʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʘʤʠ 

ʥʝʙʦʣʴʰʠʭ (10x20, 30X70 ʤ) ʦʟʝʨʢʦʚ ʤʝʞʜʫ ʛʣʳʙʘʤʠ çʤʝʨʪʚʦʛʦè ʣʴʜʘ ʠ 

ʥʘʛʨʦʤʦʞʜʝʥʠʷʤʠ ʤʦʨʝʥʳ. ʕʪʦ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ ʠʣʠ ʧʝʩʢʠ, ʘ ʪʘʢʞʝ 

ʦʩʘʜʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʦʝʚ ʱʝʙʥʠʩʪʦ-ʜʨʝʩʚʷʥʠʩʪʦʛʦ 

ʧʝʨʝʦʪʣʦʞʝʥʥʦʛʦ ʤʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʨʘʟʥʦʡ 

ʢʨʫʧʥʦʩʪʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʟʨʝʟʘʭ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʦʪʣʦʞʝʥʥʦʛʦ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʦʩʣʦʝʚ ʩʦʙʩʪʚʝʥʥʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʝʧʣʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʪʘʪʴʝ ʀ. ɺ. 

ʄʝʣʝʢʝʩʮʝʚʘ ʠ ʊ. ʉ. ʂʨʘʝʚʦʡ (1966). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʝ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ 

ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ ʥʠʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʥʘʟʝʤʥʳʭ ɼʝʣʴʪ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʳʡ ʣʝʜʥʠʢʦʚʳʡ ʢʦʤʧʣʝʢʩ. ʈʝʟʫʣʴʪʘʪʳ 

ʩʧʦʨʦʚʦʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʦʣʦʜʥʦʤ 

ʢʣʠʤʘʪʝ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʦʩʘʜʢʦʚ. ʀʟ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʇʘʭʯʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʠ 

ʩʧʦʨ ʜʚʘ ʦʙʨʘʟʮʘ (ʨʠʩ. 25). ɺ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (77-79%) ʥʘʜ ʩʧʦʨʘʤʠ (20-22%) ʠ ʧʳʣʴʮʦʡ 

ʜʨʝʚʝʩʥʳʭ (1%). ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ 

Gramineae (73-78%) ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ ʉʫʨʝʛʘʩʝʘʝ (9-
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12%), Artemisia (2-9%) ʠ ʨʘʟʥʦʪʨʘʚʴʷ (6-11%). ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʜʦʤʠʥʠʨʫʶʪ 

Bryales (93-95%), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ - Polypodiaceae 4-7%, Botrychium 1%, 

Selaginella sibirica ʜʦ 2%, Sphagnales - ʝʜʠʯʠʥʦ. ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ Betula sect. Nanae (61%) ʠ 

Alnaster (22%). ʇʳʣʴʮʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘʡʜʝʥʘ ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ: Alnus 10%, Betula sect. Costatae 2%, ɺ. sect. Albae 2%, Larix 

2%. 

ʍʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʪʣʠʯʘʚʰʝʡʩʷ ʛʦʩʧʦʜʩʪʚʦʤ ʦʪʢʨʳʪʳʭ 

ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʝʟʦʡ ʠ ʥʝʙʦʣʴʰʠʤʠ 

ʫʯʘʩʪʢʘʤʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʣʴʭʦʚʦʛʦ 

ʩʪʣʘʥʠʢʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʩʫʨʦʚʳʝ, ʯʝʤ 

ʩʦʚʨʝʤʝʥʥʳʝ. 

 ɺ ʦʙʨʘʟʮʘʭ ʠʟ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʳʣʴʮʳ 

ʜʨʝʚʝʩʥʦʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ (2-56, ʩʨ. 22%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʳʣʴʮʦʡ 

ʪʨʘʚʷʥʠʩʪʳʭ (22-71, ʩʨ. 43%) ʠ ʩʧʦʨʘʤʠ (18-60, ʩʨ. 33%). ɺ ʛʨʫʧʧʝ ʩʧʦʨ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ Bryales (33-85, ,ʩʨ. 50%) ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦ-

ʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Polypodiaceae (10-57, ʩʨ. 39%), Lycopodiaceae (1-9, ʩʨ. 

6%). ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ Gramineae (16-

59, ʩʨ. 38%) ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʉʫʨʝʛʘʩʝʘʝ (12-78, ʩʨ. 42%) ʠ 

ʨʘʟʥʦʪʨʘʚʴʷ (6-24, ʩʨ. 17%). ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ Alnaster (8%) ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ 

Alnus (24-35%) ʠ Betuia sect. Costatae (6-29%). ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Betuia 

sect. Nanae ʠʟʤʝʥʷʝʪʩʷ ʦʪ 8 ʜʦ 32%. ɺʩʪʨʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ 

ʟʝʨʥʘ Betuia sect. Albae ʠ Picea. 

ʈʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ ʢʘʤʝʥʥʳʭ ʙʝʨʝʟʥʷʢʦʚ ʩ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ 

ʠʟ ʧʘʧʦʨʦʪʥʠʢʦʚ ʠ ʨʘʟʥʦʪʨʘʚʴʷ ʠ ʧʨʠʙʨʝʞʥʳʭ ʦʣʴʭʦʚʥʠʢʦʚ ʟʘ ʩʯʝʪ 

ʥʝʢʦʪʦʨʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ, ʘʩʩʦʮʠʘʮʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʢʦʪʦʨʦʤ ʫʣʫʯʰʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʢ ʢʦʥʮʫ ʦʣʝʜʝʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʩʦʭʨʘʥʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ, ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʝʣʠ ʚʩʝ ʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʢʣʠʤʘʪ ʦʩʪʘʚʘʣʩʷ ʩʫʨʦʚʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ. 

ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ, ʜʦʭʦʜʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦ ʝʝ ʦʩʝʚʦʡ ʯʘʩʪʠ. 

ʉʦʙʩʪʚʝʥʥʦ ʞʝ ʧʦ ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʜʥʦʞʠʷ 

ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʜʛʦʨʥʳʝ ʰʣʝʡʬʳ ʠ ʥʝʙʦʣʴʰʠʝ ʢʦʥʫʩʳ 

ʚʳʥʦʩʘ. ʇʨʝʜʛʦʨʥʳʝ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʰʣʝʡʬʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʠʚʰʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʫʩʪʴʷʭ ʛʣʫʙʦʢʠʭ ʵʨʦʟʠʦʥʥʳʭ ʨʳʪʚʠʥ ʠ ʣʦʞʙʠʥ. 

ʇʦʩʪʦʷʥʥʦʛʦ ʚʦʜʦʪʦʢʘ ʫ ʣʦʞʙʠʥ ʥʝʪ, ʦʥʠ ʥʘʧʦʣʥʷʶʪʩʷ ʚʦʜʦʡ ʪʦʣʴʢʦ ʚʦ 

ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʘ ʝʣʠ ʚ ʧʝʨʠʦʜʳ ʜʦʞʜʝʡ.  
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ʆʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʰʣʝʡʬʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʧʝʩʴʶ ʠʣʠ 

ʩʫʛʣʠʥʢʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʩʢʘ, ʜʨʝʩʚʳ ʠ ʦʙʣʦʤʢʦʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ. 

ʍʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ ʠ ʦʪʜʝʣʴʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʝʯʢʘʤʠ ʠ ʨʫʯʴʷʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʩʪʦʷʥʥʳʡ ʚʦʜʦʪʦʢ ʪʦʣʴʢʦ 

ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ. ɺʳʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʵʪʦʪ 
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ʚʦʜʦʪʦʢ ʝʱʝ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ, ʘ ʟʘʪʝʤ 

ʠʩʯʝʟʘʝʪ, ʬʠʣʴʪʨʫʷʩʴ ʚ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʥʦʩʳ. ʊʘʢʠʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʤʳ 

ʥʘʟʳʚʘʝʤ ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. ʈʘʩʧʦʣʘʛʘʶʪʩʷ ʦʥʠ ʦʙʳʯʥʦ ʤʝʞʜʫ 

ʚʝʨʰʠʥʘʤʠ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, ʘ ʠʥʦʛʜʘ, ʩʣʠʚʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʨʘʟʫʶʪ 

ʦʙʰʠʨʥʳʝ ʰʣʝʡʬʳ ʫ ʧʦʜʥʦʞʠʷ ʥʝʚʳʩʦʢʠʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ. ʆʪʣʦʞʝʥʠʷ 

ʵʪʠʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ 

ʣʫʯʰʝ ʩʦʨʪʠʨʦʚʘʥʳ ʠ ʦʢʘʪʘʥʳ, ʩ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 

ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʅʠʢʦʣʴʩʢʦʛʦ ʭʨʝʙʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʜʨʝʚʥʠʤ ʨʘʟʨʫʰʝʥʥʳʤ ʚʫʣʢʘʥʦʤ. 

ʉʣʠʚʰʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʥʠ ʦʙʨʘʟʦʚʘʣʠ ʟʜʝʩʴ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʰʣʝʡʬ 

ʰʠʨʠʥʦʡ ʜʦ 3-5 ʢʤ. ʕʪʦʪ ʰʣʝʡʬ ʧʦʜʨʝʟʘʝʪʩʷ ʨʝʢʦʡ ʂʘʤʯʘʪʢʦʡ ʠ ʦʙʨʘʟʫʝʪ 

ʦʙʥʘʞʝʥʠʝ ʅʠʢʦʣʴʩʢʠʡ ʷʨ. 

ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ 

ʫʞʝ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʆʥʠ ʧʨʦʨʝʟʘʥʳ ʨʫʩʣʘʤʠ ʚʦʜʦʪʦʢʦʚ 

ʠ ʩʝʡʯʘʩ ʨʘʟʤʳʚʘʶʪʩʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ 

ʧʝʨʝʢʨʳʪʘ ʦʙʳʯʥʦ ʧʦʯʚʝʠʥʩ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʯʝʭʣʦʤ, ʤʦʱʥʦʩʪʴ ʠ 

ʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ 

ʨʘʚʥʠʥ. ʅʘʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʣʦʩʴ, ʢʘʢ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʰʣʝʡʬʳ ʩʦʧʨʠʢʘʩʘʶʪʩʷ, ʥʦ ʥʝ ʧʝʨʝʢʨʳʚʘʶʪ ʦʜʠʥ ʜʨʫʛʦʡ. ʕʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʚʦʨʠʪʴ ʦ ʩʠʥʭʨʦʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʥʘʟʚʘʥʥʳʭ ʬʦʨʤ 

ʨʝʣʴʝʬʘ. ʉʣʝʜʫʝʪ, ʧʨʘʚʜʘ, ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʥʫʩʳ 

ʧʨʦʜʦʣʞʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ, ʩʣʫʯʘʝ 

ʦʥʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʣʠʙʦ ʚʣʦʞʝʥʳ ʚ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʙʦ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʠʭ, ʟʘʥʠʤʘʷ 

ʤʝʥʴʰʠʝ ʧʣʦʱʘʜʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʭʦʨʦʰʦ 

ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʚʢʣʶʯʘʶʱʠʭ 

ʤʦʨʝʥʳ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ II 

ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

 

ʌʃʖɺʀʆɻʃʗʎʀɸʃʔʅʓɽ ʀ ʃɽɼʅʀʂʆɺʓɽ ʆɹʈɸɿʆɺɸʅʀʗ I 

ʌɸɿʓ ʇʆɿɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɻʆ ʆʃɽɼɽʅɽʅʀʗ (Q3
2
) 

 

ʅʘʨʷʜʫ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ ʢʦʤʧʣʝʢʩʘʤʠ ʬʦʨʤ ʨʝʣʴʝʬʘ, 

ʩʠʥʭʨʦʥʥʳʤʠ ʧʦʩʣʝʜʥʝʤʫ ʵʪʘʧʫ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʚ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʪʘʪʢʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʨʘʚʥʠʥ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʧʦʜʥʷʪʳʭ ʠ ʨʘʩʯʣʝʥʝʥʥʳʭ. ʄʳ ʩʚʷʟʳʚʘʝʤ 

ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʩ I ʬʘʟʦʡ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʩʠʚʳ 

ʪʘʢʠʭ ʨʘʚʥʠʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ (ʦʪ ɺʝʨʭʥʝ ʢʘʤʯʘʪʩʢʘ ʜʦ ʉʨʝʜʥʝʢʘʤʯʘʪʩʢʘ, ʩʤ. ʨʠʩ. 2). ʕʪʠ 

ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʦʪ ʨʘʟʤʳʚʘ 

ʫʯʘʩʪʢʘʤʠ ʦʙʰʠʨʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʩʚʦʠʤʠ ʦʯʝʨʪʘʥʠʷʤʠ ʠ ʨʝʣʴʝʬʦʤ 
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ʥʘʧʦʤʠʥʘʶʪ ʙʦʣʴʰʠʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʩ ʚʝʨʰʠʥʘʤʠ, ʦʙʨʘʱʝʥʥʳʤʠ ʚ 

ʩʪʦʨʦʥʫ ʉʨʝʜʠʥʥʦʛʦ ʠ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʄʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʭ 

ʜʨʝʚʥʠʤʠ ʥʘʟʝʤʥʳʤʠ ʜʝʣʴʪʘʤʠ. ʆʜʥʠ ʠʟ ʥʠʭ ʦʢʘʟʘʣʠʩʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʩʦʭʨʘʥʠʣʠ ʤʥʦʛʠʝ ʯʝʨʪʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʣʠʢʘ. ʊʘʢʦʚʳ 

ʦʩʪʘʪʢʠ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʑʘʧʠʥʦʡ, ʥʘ 

ʤʝʞʜʫʨʝʯʴʝ ʂʘʨʘʢʦʚʦʡ ʠ ʂʦʟʳʨʝʚʢʠ ʠ ʂʘʤʯʘʪʢʠ, ʥʘ ʤʝʞʜʫʨʝʯʴʝ 

ʂʠʪʠʣʴʛʠʥʘ ʠ ʋʨʮ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʵʪʠ ʨʘʚʥʠʥʳ ʧʦʜʚʝʨʛʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʤʳʚʫ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ: 

ʤʝʞʜʫʨʝʯʴʝ ʂʠʨʛʘʥʠʢʘ ʠ ɸʥʜʨʠʘʥʦʚʢʠ, ɸʥʜʨʠʘʥʦʚʢʠ ʠ ɹʦʣʴʰʦʡ 

ʂʠʤʠʪʠʥʳ. ɺʝʨʰʠʥʥʳʝ ʯʘʩʪʠ ʚʩʝʭ ʵʪʠʭ ʜʝʣʴʪ, ʧʨʠʣʝʛʘʚʰʠʝ ʢ ʛʦʨʥʳʤ 

ʭʨʝʙʪʘʤ, ʦʢʘʟʘʣʠʩʴ ʨʘʟʤʳʪʳʤʠ; ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʤʦʣʦʜʳʝ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʚʳʰʝ. ʉʦʭʨʘʥʠʣʠʩʴ ʦʩʪʘʪʢʠ ʜʨʝʚʥʠʭ ʜʝʣʴʪ ʪʦʣʴʢʦ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʜʝʧʨʝʩʩʠʠ, ʠʩʧʳʪʘʚʰʝʡ ʥʝʜʘʚʥʠʝ ʧʦʜʥʷʪʠʷ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʦʥʠ ʯʘʩʪʦ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤʠ çʟʘʣʠʚʘʤʠè ʙʦʣʝʝ 

ʤʦʣʦʜʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ. 

ɼʣʷ ʦʪʣʦʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʨʝʚʥʠʭ ʜʝʣʴʪ ʧʦʚʩʝʤʝʩʪʥʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʝʪ 

ʤʦʱʥʘʷ (ʦʪ 10 ʜʦ 60 ʤ) ʦʜʥʦʨʦʜʥʘʷ ʪʦʣʱʘ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ. ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʛʨʫʙʳʤʠ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʦ-ʧʝʩʯʘʠʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʠʤʝʶʪ ʮʦʢʦʣʴ ʠʟ 

ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜ (ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè). 

ʆʪʣʦʞʝʥʠʷ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘʤʠ ʚ ʧʦʜʤʳʚʘʝʤʳʭ ʨ. 

ʂʘʤʯʘʪʢʦʡ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʘʭ (ʷʨʘʭ) ʠʣʠ ʨʘʩʯʠʩʪʢʘʭ. ʅʘ ʩʪʨʦʝʥʠʠ ʠʭ ʤʳ 

ʠ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ. 

 ʇʝʨʚʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʤʘʩʩʠʚʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. 

ʑʘʧʠʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʥʠʥʫ, ʧʦʚʳʰʘʶʱʫʶʩʷ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʨ. ʂʘʤʯʘʪʢʠ (ʘʙʩ. ʚʳʩʦʪʳ ʝʝ ʫ ʨ. ʂʘʤʯʘʪʢʠ 110-115 ʤ, ʚʙʣʠʟʠ 

ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ 125-130 ʤ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

25-30 ʠ 40-50 ʤ). ʆʪʣʦʞʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʵʪʦʡ ʨʘʚʥʠʥʳ 

ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʷʨʝ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʟʚʘʣʠ ɼʣʠʥʥʳʤ (0,5 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ, 

ʋʨʮ). ɺ ʵʪʦʤ ʷʨʝ ʦʧʠʩʘʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ; ʩʤ. ʨʠʩ. 26): 

 
ɺʳʩʦʪʘ ʥʘʜ ʫʨʝʟʦʤ, ʤ 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʠʟʳʝ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʳ ʠ ʪʦʥʢʦ-                           0,00ð4,5.  

ʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ ʩ ʣʠʥʟʘʤʠ ʪʦʨʬʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ                                                 (5,5) 

2. ʇʝʩʢʠ ʩʝʨʳʝ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʧʘʯʢʘʤʠ ʢʦʩʦʩʣʦʠʩʪʳʝ ʠ ʛʦʨʠʟʦʥʪʘ  

ʣʳʶʩʣʦʠʩʪʳʝ; ʠʤʝʶʪʩʷ ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ ʛʘʣʝʯʥʠʢʦʚ. 

ʇʝʩʢʠ ʟʘʣʝʛʘʶʪ ʥʘ ʩʠʟʳʭ ʩʫʛʣʠʥʢʘʭ ʩ ʨʘʟʤʳʚʦʤ (ʘʤʧʣʠʪʫʜʦʡ ʜʦ 1ð1,5 ʤ)            4,5ð10 

3. ɻʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʝʨʦʛʦ ʮʚʝʪʘ.  

ʇʝʩʦʢ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ, ʛʨʘʚʝʣʠʩʪʳʡ; ʛʘʣʴʢʘ ʤʝʣʢʘʷ, ʩʨʝʜʥʝ  

ʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʘʷ. ʅʘ ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘʣʝʛʘʝʪ  

ʩ ʯʝʪʢʠʤ ʨʘʟʤʳʚʦʤ (ʘʤʧʣʠʪʫʜʦʡ ʜʦ 1ð1,5 ʤ)                                                             10ð17 

4. ʉʫʧʝʩʴ ʧʘʣʝʚʘʷ, ʧʣʦʪʥʘʷ, ʩ ʯʝʪʢʦʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʙʣʠʟʢʦʡ  

ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʯʝʨʝʜʦʚʘʥʠʝʤ  

ʪʦʥʢʠʭ (ʤʝʥʝʝ 1 ʩʤ ʤʦʱʥʦʩʪʴʶ) ʩʣʦʠʢʦʚ ʩʫʧʝʩʝʡ. ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ  

ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ. ɺ ʪʦʣʱʝ ʩʫʧʝʩʝʡ ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʧʘʯʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ                                       17ð27  

5. ʇʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ                                                                                   27ð28,5 
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ʀʟ ʦʧʠʩʘʥʥʳʭ ʧʷʪʠ ʛʦʨʠʟʦʥʪʦʚ ʥʠʞʥʠʝ ʜʚʘ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʦʩʥʦʚʘʥʠʠ 

ʦʙʨʳʚʘ, ʩʣʘʛʘʶʪ ʮʦʢʦʣʴ ʵʪʦʡ ʨʘʚʥʠʥʳ (ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè). ʂ ʩʦʙʩʪʚʝʥʥʦ ʦʪʣʦʞʝʥʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʛʦʨʠʟʦʥʪʳ 3 ʠ 4, ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʮʦʢʦʣʝ ʩ ʷʩʥʳʤ 

ʨʘʟʤʳʚʦʤ. 

ɼʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʦ ʜʘʥʥʳʤ ɸ. ʈ. 

ɻʝʧʪʥʝʨʘ, ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʙʣʦʤʢʦʚ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ (ʦʪ 

ʩʦʚʝʨʰʝʥʥʦ ʩʚʝʞʠʭ ʜʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʠ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ) ʠ 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʦʤʢʦʚ ʧʣʘʛʠʦʢʣʘʟʦʚ. ʄʘʪʝʨʠʘʣ 

ʦʯʝʥʴ ʧʣʦʭʦ ʦʢʘʪʘʥ. 

ʅ. ʇ. ʂʫʧʨʠʥʘ (1966) ʩʯʠʪʘʝʪ ʦʙʥʘʞʝʥʠʝ ʷʨʘ ɼʣʠʥʥʦʛʦ ʦʙʨʳʚʦʤ 30-

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ. ʆʜʥʘʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʤʘʨʰʨʫʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ, ʵʪʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʯʥʦʡ ʪʝʨʨʘʩʦʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʢʘʢ 

ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʜʝʣʴʪʦʚʠʜʥʫʶ ʚ ʧʣʘʥʝ ʨʘʚʥʠʥʫ, ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʚʳʰʘʶʱʫʶʩʷ ʦʪ ʨʝʢʠ ʠ ʥʝ ʠʤʝʶʱʫʶ ʥʠʢʘʢʠʭ ʧʝʨʝʛʠʙʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʯʠʪʘʪʴ ʪʳʣʦʚʳʤ ʰʚʦʤ ʪʝʨʨʘʩʳ. ɺ ʩʫʱʥʦʩʪʠ ʵʪʦ 

ʧʦʜʨʝʟʘʥʥʘʷ ʨ. ʂʘʤʯʘʪʢʦʡ ʜʨʝʚʥʷʷ ʜʝʣʴʪʘ ʑʘʧʠʥʦʡ, ʘʥʘʣʦʛʠʯʥʘʷ ʚʳʰʝ 

ʦʧʠʩʘʥʥʳʤ ʙʦʣʝʝ ʤʦʣʦʜʳʤ ʥʘʟʝʤʥʳʤ ʜʝʣʴʪʘʤ, ʥʦ ʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʘʷ ʠ 

ʨʘʩʯʣʝʥʝʥʥʘʷ. 

ɸʥʘʣʦʛʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠʤʝʝʪ ʪʝʨʨʘʩʦʚʠʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʜʦʣʠʥʘʤʠ ʂʠʪʠʣʴʛʠʥʘ ʠ ʋʨʮ. ɺʳʩʦʪʳ ʝʝ 

ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʛʦʨʘʤ ʦʪ 120-125 ʜʦ 160 ʤ. ʆʪ ʥʠʟʢʠʭ ʪʝʨʨʘʩ ʚ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʦʥʘ 
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ʦʪʜʝʣʷʝʪʩʷ ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 40-50 ʤ. ʉʪʨʦʝʥʠʝ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʨʦʝʥʠʷ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ ʨ. ʑʘʧʠʥʦʡ ʚ ɼʣʠʥʥʦʤ ʷʨʝ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʤʦʱʥʦʡ (15-25 ʤ) ʪʦʣʱʝʡ 

ʧʘʨʘʣʣʝʣʴʥʦʩʣʦʠʩʪʳʭ ʩʫʧʝʩʝʡ ʩ ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʚ 

ʥʠʟʘʭ ʛʦʨʠʟʦʥʪʘ. ʉʫʧʝʩʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʦʡ 

ʪʦʣʱʝʡ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʥʝʷʩʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 10 

ʤ. 

ʉʣʝʜʫʶʱʠʡ ʢʨʫʧʥʳʡ ʤʘʩʩʠʚ ʜʨʝʚʥʝʡ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʤʝʞʜʫʨʝʯʴʝ ʂʘʤʯʘʪʢʠ ʠ ʂʘʨʘʢʦʚʦʡ - ʂʦʟʳʨʝʚʢʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʚʘʣ, ʚʳʪʷʥʫʪʳʡ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ɺ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʚʳʩʦʪʘ ʝʛʦ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 190 ʜʦ 120 ʤ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʫʤʝʥʴʰʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 100-120 ʜʦ 40-50 

ʤ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʦʡ ʶʞʥʦʡ ʯʘʩʪʠ ʵʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʚʠʜ 

ʚʳʩʦʢʦʡ ʪʝʨʨʘʩʦʚʠʜʥʦʡ ʨʘʚʥʠʥʳ. ʉʝʚʝʨʥʝʝ, ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʚʳʩʦʪ, ʦʥʘ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʪʠʧʠʯʥʦʡ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʛʦʨʠʟʦʥʪʘʣʠ ʦʧʠʩʳʚʘʶʪ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʝʞʜʫʨʝʯʴʷ ʚʩʢʨʳʚʘʶʪʩʷ ʚ 

ʷʨʝ ʂʘʣʝʜʝʯʝ, ʘ ʪʘʢʞʝ ʚ ʦʙʨʳʚʘʭ, ʧʦʜʤʳʚʘʝʤʳʭ ʨʝʢʘʤʠ ʂʦʟʳʨʝʚʢʦʡ ʠ 

ʂʘʨʘʢʦʚʦʡ. ɺ ʥʠʞʥʝʤ ʧʦ ʪʝʯʝʥʠʶ ʢʦʥʮʝ ʷʨʘ ʂʘʣʝʜʝʯʘ ʦʙʥʘʞʘʶʪʩʷ ʩʥʠʟʫ 

ʚʚʝʨʭ: 

 
ɺʳʩʦʪʘ ʥʘʜ  

ʫʨʝʟʦʤ, ʤ 

 

1) ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʠʟʦ-ʩʠʥʠʝ ʩʫʛʣʠʥʢʠ,  

ʩʫʧʝʩʠ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ éééééééééééééééééééééé.. 0,00ð2,00 

2) ʇʝʩʢʠ ʩʝʨʦ-ʞʝʣʪʳʝ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʝʩʚʳ  

ʠ ʧʣʦʭʦʦʢʘʪʘʥʥʦʛʦ ʛʨʘʚʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʝʨʝʦʪʣʦʞʝʥʥʳʡ  

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʋ ʧʦʜʦʰʚʳ ʩʣʦʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ  

ʦʙʣʦʤʢʦʚ ʩʪʚʦʣʦʚ, ʚʝʪʚʝʡ, ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ. ʇʝʩʢʠ ʟʘʣʝʛʘʶʪ ʥʘ ʩʠʥʠʭ  

ʩʫʛʣʠʥʢʘʭ ʩ ʨʘʟʤʳʚʦʤ (ʘʤʧʣʠʪʫʜʦʡ ʜʦ 2 ʤ)éééééééééééééééééé 2,0ð5,5 

3) ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʩʝʨʳʭ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʭ  

ʧʝʩʢʦʚ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʩ ʧʨʠʤʝʩʴʶ ʧʝʨʝʦʪʣʦʞʝʥʥʦʛʦ  

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʝʩʢʦʚ ʩ ʛʨʘʚʠʝʤ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ ééééééé. 5,5ð7,00 

4) ɻʘʣʝʯʥʠʢ ʪʝʤʥʦ-ʩʝʨʳʡ. ɻʘʣʴʢʘ ʤʝʣʢʘʷ ʠ ʩʨʝʜʥʷʷ, ʭʦʨʦʰʦ ʠ ʩʨʝʜʥʝʦʢʘʪʘʥʥʘʷ, 

ʟʘʧʦʣʥʠʪʝʣʴ ð ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʛʨʘʚʝʣʠʩʪʳʡ ʧʝʩʦʢ. ʅʘ ʥʠʞʝʣʝʞʘʱʠʭ  

ʦʪʣʦʞʝʥʠʷʭ ʟʘʣʝʛʘʝʪ ʩ ʨʘʟʤʳʚʦʤ éééééééééééééééééééééé. 7,00ð8,5 

5) ʇʝʩʦʢ ʩ ʛʨʘʚʠʝʤ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ (25% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ) éééééééééé... 8,5ð10,0  

6) ʇʝʩʦʢ ʪʝʤʥʦ-ʩʝʨʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʧʳʣʝʚʘʪʳʡ ʩ  

ʧʘʨʘʣʣʝʣʴʥʦʡ, ʙʣʠʟʢʦʡ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ,  

ʦʙʨʘʟʦʚʘʥʥʦʡ ʯʝʨʝʜʦʚʘʥʠʝʤ ʣʠʥʟʦʚʠʜʥʳʭ ʪʦʥʢʠʭ ʩʣʦʡʢʦʚ ʧʝʩʢʘ  

ʨʘʟʥʦʡ ʢʨʫʧʥʦʩʪʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʧʘʯʢʠ  

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʩ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ééééééééééééééé... 10,00ð56,5  

7) ʇʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ ʩ ʜʚʫʤʷ ʯʝʪʢʠʤʠ ʩʣʦʷʤʠ ʙʝʣʦʛʦ  

ʧʝʧʣʘ ʥʘ ʛʣʫʙʠʥʝ 0,1 ʠ 0,3 ʤéééééééééééééééééééééééé. 56,5ð58 

 

ɺ ʦʧʠʩʘʥʥʦʤ ʨʘʟʨʝʟʝ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ: 1, 2 ʠ 3 ʩʣʘʛʘʶʪ ʮʦʢʦʣʴ 

ʪʝʨʨʘʩʦʚʠʜʠʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè). ʆʪʣʦʞʝʥʠʷʤʠ ʩʦʙʩʪʚʝʥʥʦ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ 

ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʠ 4, 5 ʠ 6 ʛʦʨʠʟʦʥʪʦʚ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʚʝʨʭʥʝʡ ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʘ 
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ʷʩʥʦ ʚʳʨʘʞʝʥʥʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʦʙʱʝʛʦ ʦʜʥʦʦʙʨʘʟʠʷ ʢʦʪʦʨʦʡ 

ʥʝ ʥʘʨʫʰʘʶʪ ʦʪʜʝʣʴʥʳʝ ʧʘʯʢʠ ʩ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 

 ɼʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʢʦʚ ʷʨʘ ʂʘʣʝʜʝʯʘ, ʧʦ ʜʘʥʥʳʤ ɸ. 

ʈ. ɻʝʧʪʥʝʨʘ, ʭʘʨʘʢʪʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʢʨʘʩʥʳʭ 

ʰʣʘʢʦʚʠʜʥʳʭ ʧʦʨʦʜ ʠ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʯʝʨʥʳʭ 

ʩʣʘʥʮʝʚ ʠ ʬʠʣʣʠʪʦʚ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʘ, ʦʙʣʦʤʢʦʚ ʩ ʦʩʪʨʳʤʠ ʫʛʣʘʤʠ ʠ ʛʨʘʥʷʤʠ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʦ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʦʢʘʪʘʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʦʨʦʰʦ 

(ʬʦʨʤʘ ʟʝʨʝʥ ʦʪ ʦʚʘʣʴʥʳʭ, ʷʡʮʝʚʠʜʥʳʭ ʜʦ ʰʘʨʦʦʙʨʘʟʥʳʭ) ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʝʨʝʥ ʵʪʦʛʦ ʪʠʧʘ ʠʤʝʝʪ ʤʘʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɸ. ʈ. ɻʝʧʪʥʝʨ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʵʪʠ ʧʝʩʢʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʯʠʩʪʳʝ ʠ ʩʣʘʙʦ ʧʝʨʝʤʳʪʳʝ ʵʦʣʦʚʳʝ ʧʝʩʢʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʅʠʣʘ ʠ ʥʘ ʥʝʢʦʪʦʨʳʝ ʵʦʣʦʚʳʝ ʧʝʩʢʠ ʉʉʉʈ, 

ʦʧʠʩʘʥʥʳʝ ʇ. ʀ. ʌʘʜʝʝʚʳʤ (1951). ʆʥʠ ʦʜʠʥʘʢʦʚʳ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʦʙʨʘʙʦʪʢʠ (ʬʦʨʤʘ ʟʝʨʝʥ ʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ) ʠ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ (ʵʪʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʣʦʤʢʠ ʤʝʣʢʦ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʡ ʧʝʩʯʘʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ). ʅʘʣʠʯʠʝ ʚ ʦʙʨʘʟʮʘʭ ʠʟ ʷʨʘ ʂʘʣʝʜʝʯʘ; ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʵʦʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ (ʯʘʩʪʠʯʥʦ ʧʝʨʝʚʝʷʥʥʳʝ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ), ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʪʘʢʠʭ 

ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʧʝʨʝʚʝʚʘʥʠʝ ʧʝʩʢʦʚ ʧʦʛʨʝʙʘʚʰʠʭʩʷ 

ʥʦʚʳʤʠ ʧʦʨʮʠʷʤʠ ʚʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ çʢʘʣʝʜʝʯʩʢʦʛʦè ʤʘʩʩʠʚʘ, ʩʣʦʞʝʥʥʦʛʦ ʪʝʤʠ ʞʝ ʧʝʩʢʘʤʠ 

(ʨʘʡʦʥ ʦʟʝʨ ʐʫʤʥʦʝ, ɻʘʛʘʨ ʠ ʜʨ.), ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʪʠʧʠʯʥʳʡ ʵʦʣʦʚʳʡ 

ʨʝʣʴʝʬ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʫʟʢʠʝ ʛʨʷʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʪʜʝʣʝʥʥʳʝ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ ʩʪʦʣʴ 

ʞʝ ʫʟʢʠʤʠ ʧʦʥʠʞʝʥʠʷʤʠ. ʂʘʞʜʦʝ ʠʟ ʧʦʥʠʞʝʥʠʡ ʨʘʟʜʝʣʝʥʦ ʤʥʦʞʝʩʪʚʦʤ 

ʧʝʨʝʤʳʯʝʢ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʠʭ ʜʣʠʥʥʳʤ ʦʩʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʥʠʞʝʥʠʷ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʨʷʜ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʦʪʣʦʚʠʥ ʨʘʟʥʦʡ ʛʣʫʙʠʥʳ. 

ʆʧʠʩʘʥʥʳʡ ʨʝʣʴʝʬ ʧʨʠʫʨʦʯʝʥ ʢ ʧʦʣʦʩʘʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ 1-1,5 ʢʤ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʰʠʨʥʳʝ 

ʧʣʦʩʢʠʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʯʘʩʪʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ 

ʟʘʥʷʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʟʝʨʘʤʠ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʜʶʥʳ. 

ʉʪʨʦʝʥʠʝ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʘʨʘʢʦʚʦʡ, ʂʦʟʳʨʝʚʢʠ ʠ ʂʘʤʯʘʪʢʠ (ʢʨʦʤʝ 

ʷʨʘ ʂʘʣʝʜʝʯʘ) ʘʥʘʣʦʛʠʯʥʦ ʩʪʨʦʝʥʠʶ ʨʷʜʘ ʷʨʦʚ ʧʦ ʜʦʣʠʥʝ ʨ. ʂʦʟʳʨʝʚʢʠ. 

ʕʪʦ ʪʝ ʣʝʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʳʣʝʚʘʪʳʝ ʧʝʩʢʠ ʩ 

ʯʝʪʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʤʝʩʪʘʤʠ ʧʦʜʩʪʠʣʘʶʱʠʝʩʷ ʛʘʣʝ-

ʥʠʢʘʤʠ, ʘ ʤʝʩʪʘʤʠ ʟʘʣʝʛʘʶʱʠʝ ʧʨʷʤʦ ʥʘ ʧʦʨʦʜʘʭ ʮʦʢʦʣʷ. ɺ ʦʜʥʦʤ ʠʟ 

ʨʘʟʨʝʟʦʚ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʂʘʨʘʢʦʚʦʡ, ʚ 2,5 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʫʩʪʴʷ ʨʫʯʴʷ 

ʉʤʝʚʦ, ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʘʭ ʦʩʥʦʚʘʥʠʷ ʦʙʨʳʚʘ ʚ ʢʦʨʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ 

ʙʳʣ ʥʘʡʜʝʥ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʙʠʚʝʥʴ ʤʘʤʦʥʪʘ. ʎʦʢʦʣʴ ʚ ʦʩʥʦʚʘʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʚʥʠʥʳ ʩʫʱʝʩʪʚʫʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʨʦʚ, ʣʠʰʴ ʤʝʩʪʘʤʠ 

ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʘʩʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʘʛʘʶʪ ʦʙʨʳʚ ʜʦ ʫʨʝʟʘ. ʆʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʘʩʩʠʚʘ (ʨʘʡʦʥ 
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ʜʝʨ. ɼʦʣʠʥʦʚʢʠ) ʦʪʣʦʞʝʥʠʷ ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚ ʷʨʝ 

ʂʘʣʝʜʝʯʝ ʠ ʜʦʣʠʥʝ ʂʦʟʳʨʝʚʢʠ. ɿʜʝʩʴ ʚ ʨʘʩʯʠʩʪʢʝ 35-ʤʝʪʨʦʚʦʛʦ ʫʩʪʫʧʘ 

ʪʝʨʨʘʩʦʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʢʨʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦʩʣʦʠʩʪʳʝ ʪʝʤʥʦ-

ʩʝʨʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ (ʤʦʱʥʦʩʪʴʶ 20 ʤ), 

ʧʦʜʩʪʠʣʘʝʤʳʝ ʧʘʨʘʣʣʝʣʴʥʦ-ʩʣʦʠʩʪʳʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʳʭ ʩʫʧʝʩʝʡ (ʤʦʱʥʦʩʪʴʶ 15 ʤ). ʅʠʞʝ 5-ʤʝʪʨʦʚʘʷ ʦʩʳʧʴ, 

ʦʩʥʦʚʘʥʠʝ ʫʩʪʫʧʘ ʥʝ ʨʘʩʯʠʱʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʚ ʩʪʨʦʝʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʚʥʠʥʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʧʘʨʘʣʣʝʣʴʥʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠ, ʩʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ. 

 ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ çʢʘʣʝʜʝʯʩʢʠʡ 

ʤʘʩʩʠʚè, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʷʨʦʚ ʂʘʣʝʜʝʯʘ ʠ ʀʟʫʤʨʝʯʘ, ʛʜʝ ʦʥʘ 

ʜʦʩʪʠʛʘʝʪ 100-120 ʤ. ʅʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦʩʪʝʧʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʜʦʰʚʘ ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʠʤʝʝʪ ʟʘʤʝʪʥʳʡ ʥʘʢʣʦʥ ʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʫ ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ: ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦ (ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ) ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ p. 

ʂʘʨʘʢʦʚʦʡ ï 95-96 ʤ ʚ ʷʨʝ ʂʘʣʝʜʝʯʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʚʦʩʪʦʢʫ, ʦʪʤʝʪʢʘ ʧʦʜʦʰʚʳ ʨʘʚʥʘ 77ð79 ʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʣʙʩʦʣʶʪʥʘʷ 

ʚʳʩʦʪʘ ʧʦʜʦʰʚʳ (60 ʤ) ʦʪʤʝʯʝʥʘ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʂʦʟʨrʝʚʢʠ, ʚ 4,5 ʢʤ 

ʥʠʞʝ ʫʩʪʴʷ ʨʫʯʴʷ ʄʘʣʘʷ ʈʦʤʘʥʦʚʢʘ. 

ʀʪʘʢ, ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʨʝʚʥʠʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʭʘʨʘʢʪʝʨʥʦ ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ɺʚʝʨʭʫ ʟʘʣʝʛʘʝʪ ʦʯʝʥʴ ʤʦʱʥʘʷ 

ʦʜʥʦʨʦʜʥʘʷ ʪʦʣʱʘ ʧʝʩʢʦʚ ʠʣʠ ʩʫʧʝʩʝʡ, ʥʠʞʥʷʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 
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ʧʝʩʯʘʥʦ ʛʘʣʝʯʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺʩʝ ʤʘʩʩʠʚʳ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ 

ʨʘʚʥʠʥ ʠʤʝʶʪ ʮʦʢʦʣʴ ʚʳʩʦʪʦʡ ʧʦʨʷʜʢʘ 7-10 ʤ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʚʝʡʰʝʤ ʧʦʜʥʷʪʠʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ - ʫʯʘʩʪʢʠ ʜʨʝʚʥʠʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʩʦʭʨʘʥʠʣʠʩʴ ʠʤʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʧʦʜʥʷʪʠʷ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ 

ʨʘʚʥʠʥ ʙʳʣʘ ʨʘʟʙʠʪʘ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʪʨʝʱʠʥʘʤʠ. ʇʦʩʣʝʜʥʠʝ ʭʦʨʦʰʦ 

ʧʦʜʯʝʨʢʠʚʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʨʝʟʢʠʤʠ ʠʟʛʠʙʘʤʠ ʟʘʣʦʞʠʚʰʠʭʩʷ ʚʜʦʣʴ 

ʥʠʭ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʘʩʩʠʚʳ ʩʣʦʞʝʥʳ ʧʝʩʢʘʤʠ, 

ʧʦʩʣʝʜʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤʠ ʦʚʨʘʛʘʤʠ 

(ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʤʝʞʜʫʨʝʯʴʷ ʂʦʟʳʨʝʚʢʠ ʠ ʂʘʤʯʘʪʢʠ). ɽʩʣʠ ʞʝ ʤʘʩʩʠʚʳ 

ʩʣʦʞʝʥʳ ʩʣʦʠʩʪʳʤʠ ʩʫʧʝʩʷʤʠ, ʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʙʘʣʢʦʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʧʘʨʘʣʣʝʣʴʥʦ ʦʜʥʘ ʜʨʫʛʦʡ 

ʠ ʧʦʜʥʦʞʠʶ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ (ʤʝʞʜʫʨʝʯʴʝ ʂʠʪʠʣʴʛʠʥʘ ʠ ʋʨʮ, ʂʠʨʛʘʥʠʢʘ ʠ 

ʄʘʣʦʡ ʂʠʤʠʪʠʥʳ). 

 ɺʦʧʨʦʩ ʦ ʛʝʥʝʟʠʩʝ ʠ ʚʦʟʨʘʩʪʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʨʝʚʥʠʭ ʜʝʣʴʪ 

ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʚ. ʅʘ ʤʝʞʜʫʨʝʯʴʝ ɹʦʣʴʰʦʡ 

ʂʠʤʠʪʠʥʦʡ ʠ ʂʦʟʳʨʝʚʢʠ ʤʘʩʩʠʚ ʜʨʝʚʥʝʡ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ ʥʘʯʠʥʘʝʪʩʷ ʦʪ 

ʤʦʨʝʥʥʦʡ ʛʨʷʜʳ, ʠʤʝʶʱʝʡ ʚʠʜ ʜʫʛʠ, ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʦʙʨʘʱʝʥʥʦʡ ʢ 

ʮʝʥʪʨʫ ʜʝʧʨʝʩʩʠʠ (ʨʠʩ. 27). ʕʪʘ ʤʦʨʝʥʥʘʷ ʛʨʷʜʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʝʧʨʝʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ, ʯʝʤ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʯʝʪʢʦ 

ʟʘʤʳʢʘʶʱʠʡʩʷ ʚ ʫʩʪʴʝ ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʳ ʤʦʣʦʜʦʡ ʢʦʥʝʯʥʦ ʤʦʨʝʥʥʳʡ ʢʦʤʧ 

ʣʝʢʩ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʤʦʨʝʥʥʘʷ ʛʨʷʜʘ ʩʠʣʴʥʦ ʨʘʟʤʳʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʠ 

ʚʳʩʪʫʧʘʝʪ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʚʳʩʦʪʦʡ 20-30 ʤ ʥʘ ʬʦʥʝ 

ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʧʦʩʣʝʜʥʝʡ ʬʘʟʳ. 

ʉʦʭʨʘʥʠʚʰʠʝʩʷ ʝʝ ʤʘʩʩʠʚʳ ʩʚʝʨʭʫ ʩʣʦʞʝʥʳ ʧʦʢʨʦʚʥʳʤʠ ʧʘʣʝʚʳʤʠ 

ʩʫʧʝʩʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʰʫʨʬʘʭ ʛʣʫʙʠʥʦʡ 2,5 ʤ ʥʘʤʠ ʥʝ ʙʳʣʠ ʧʨʦʡʜʝʥʳ. 

ʆʜʥʘʢʦ ʃ. ʀ. ʃʘʧʰʠʥ ʚ 1963 ʛ. ʦʙʥʘʨʫʞʠʣ ʟʜʝʩʴ ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ 

ʩʫʧʝʩʷʤʠ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʠ ʛʨʷʜʳ ʪʠʧʠʯʥʳʝ ʤʦʨʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ - ʥʝʩʣʦʠʩʪʳʡ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʡ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʩʫʧʝʩʯʘʥʳʤ ʠ ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ɺ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʥʘ ʝʝ ʩʢʣʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʡ 

ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʵʪʦʡ ʤʦʨʝʥʥʦʡ ʛʨʷʜʳ ʩ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʤʠ ʜʫʛʘʤʠ ʠ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ II ʬʘʟʳ, ʘ 

ʪʘʢʞʝ, ʫʯʠʪʳʚʘʷ ʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʫʜʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʵʪʘ ʛʨʷʜʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ. ʙʦʣʝʝ ʜʨʝʚʥʠʡ ʵʪʘʧ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ. 

ʅʘʯʠʥʘʶʱʘʷʩʷ ʦʪ ʥʝʝ ʜʨʝʚʥʷʷ ʜʝʣʴʪʘ ʤʝʞʜʫʨʝʯʴʷ ʂʦʟʳʨʝʚʢʠ ʠ ʂʘʤʯʘʪʢʠ 

ʠʤʝʝʪ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʡ ʛʝʥʝʟʠʩ ʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʦ ʚʨʝʤʷ ʪʘʷʥʠʷ 

ʣʝʜʥʠʢʦʚ ʵʪʦʛʦ ʵʪʘʧʘ. 

ɺʦ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʜʨʝʚʥʝʡ ʜʝʣʴʪʳ ʨ. ʑʘʰʰʦʡ. 

(ʷʨ ɼʣʠʥʥʳʡ) ʅ. ʇ. ʂʫʧʨʠʥʦʡ (1966) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʠʞʥʷʷ ʯʝʣʶʩʪʴ ʩ 

ʟʫʙʘʤʠ ʠ ʦʪʜʝʣʴʥʳʝ ʟʫʙʳ Mammuthus primigenius, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʜʘʪʠʨʦʚʘʪʴ ʜʨʝʚʥʠʡ ʣʝʜʥʠʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʠʤ, ʧʣʝʡʩʪʦʮʝʥʦʤ ʠ 

ʩʚʷʟʳʚʘʪʴ ʝʛʦ ʩ I ʬʘʟʦʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʂ ʵʪʦʤʫ ʞʝ ʵʪʘʧʫ ʤʳ ʦʪʥʦʩʠʤ ʤʘʣʦʤʦʱʥʳʝ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʝ ʥʝʚʳʩʦʢʦʛʦ ʢʦʨʝʥʥʦʛʦ ʫʚʘʣʘ, ʧʨʦʪʷʛʠʚʘʶʱʝʛʦʩʷ ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʨ. ʂʘʤʯʘʪʢʠ ʦʪ ʫʩʪʴʷ ʨ. ʇʨʘʚʦʡ ʂʘʤʯʘʪʢʠ ʜʦ ʩ. ʇʫʱʠʥʦ. ʋʚʘʣ 

ʥʘʭʦʜʠʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ II ʬʘʟʳ ʧʦʟʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʝʝ ʣʝʜʥʠʢʘʤʠ ʟʘʚʝʜʦʤʦ ʥʝ ʧʦʢʨʳʚʘʣʩʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʫʚʘʣʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʛʦʚʦʣʥʠʩʪʫʶ ʨʘʚʥʠʥʫ, ʩʣʦʞʝʥʥʫʶ 

ʩʠʟʦʚʘʪʦʩʝʨʳʤʠ ʚʷʟʢʠʤʠ ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʦʙʠʪʦʛʦ ʠ ʦʛʣʘʞʝʥʥʦʛʦ ʱʝʙʥʷ, 

ʧʣʦʭʦʦʢʘʪʘʥʥʦʡ ʨʘʟʥʦʨʘʟʤʝʨʥʦʡ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ. 

ʂ I ʬʘʟʝ ʧʦʟʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʛʨʝʙʥʷ ʧʦʣʦʛʦʛʦ ʜʣʠʥʥʦʛʦ ʫʚʘʣʘ, 

ʧʨʦʪʷʥʫʚʰʝʛʦʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʚʜʦʣʴ ʧʦʜʥʦʞʠʷ ʭʦʣʤʘ ʩ ʚʳʩʦʪʦʡ 770 ʤ 

ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ɸʥʜʨʠʘʥʦʚʢʠ (ʃʘʧʰʠʥ, 1963). ɿʜʝʩʴ ʚ ʰʫʨʬʘʭ ʛʣʫʙʠʥʦʡ 

2,5-2,8 ʤ ʙʳʣʠ ʚʩʢʨʳʪʳ ʩʫʛʣʠʥʢʠ ʩ ʧʣʦʭʦ ʠ ʩʨʝʜʥʝʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʦʡ ʠ 

ʦʙʣʦʤʢʘʤʠ ʤʝʣʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʠʭ ʪʫʬʦʚ, ʜʠʦʨʠʪʦʚ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʥʝ 

ʤʦʛ ʙʳʪʴ ʦʪʣʦʞʝʥ ʣʝʜʥʠʢʘʤʠ II ʬʘʟʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʢʘʥʯʠʚʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ. 

ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ I ʬʘʟʳ ʥʝʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʢʦʥʝʯʥʦʤʦʨʝʥ ʠʳʝ ʢʦʤʧʣʝʢʩʳ ʣʝʜʥʠʢʦʚ ʵʪʦʡ ʬʘʟʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʩʝʡʯʘʩ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʙʦʣʝʝ 

ʤʦʣʦʜʳʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʩʣʝʜʥʠʭ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʙʳʣʠ 

ʨʘʟʤʳʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʝʧʨʝʩʩʠʠ ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʣʝʜʥʠʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʜʨʝʚʥʠʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. 

 ʀʟ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʨʦʚ ʂʘʣʝʜʝʯʘ ʠ ɼʣʠʥʥʦʛʦ ʩʧʦ-

ʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʘʥʘʣʠʟʦʤ ʦʙʨʘʙʦʪʘʥʦ 22 ʦʙʨʘʟʮʘ, ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢʦ-

ʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ. ʃʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ 

ʧʨʦʠʟʚʝʩʪʠ ʧʦʜʩʯʝʪ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʛʨʫʧ-

ʧʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚʥʫʪʨʠ ʥʠʭ. ɺ ʵʪʠʭ ʦʙʨʘʟʮʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚ (46-57, ʩʨ. 52%) ʠ ʩʧʦʨ (33-42, ʩʨ. 39%) 

ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ (6-12, ʩʨ. 9%). ɺ ʛʨʫʧʧʝ 

ʜʨʝʚʝʩʥʳʭ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ Alnaster (70%) ʠ Betula sect. Costatae (23%). 

ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʠʪʩʷ ʧʳʣʴʮʘ Alnus (40%), Betula sect. 

Nanae (2%), Larix, Pinus subgen. Haploxylon, Betula sect. Albae (ʝʜʠʥʠʯʥʳʝ 

ʟʝʨʥʘ). ʉʨʝʜʠ ʩʧʦʨ ʜʦʤʠʥʠʨʫʶʪ Polypodiaceae (90%) ʠ Lycopodiaceae 

(10%). ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʚʩʪʨʝʯʝʥʘ ʧʳʣʴʮʘ Gramineae, Cyperaceae, 

Chenopodiaceae, Ericales ʠ ʨʘʟʥʦʪʨʘʚʴʷ. 

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ ʣʝʩʘ ʠʟ ʢʘʤʝʥʥʦʡ 

ʙʝʨʝʟʳ ʩ ʧʦʢʨʦʚʦʤ ʠʟ ʧʘʧʦʨʦʪʥʠʢʦʚ ʠ ʨʘʟʥʦʪʨʘʚʴʷ, ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʙʳʣʠ 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʟʘʨʦʩʣʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ɺʦʟʤʦʞʥʦ, ʠʤʝʣʠʩʴ 
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ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʯʝʤ ʚ ʵʧʦʭʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʜʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʘʭ ʧʳʣʴʮʳ 

ʝʣʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʳʣʴʮʳ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, 

ʯʪʦ ʦʥʠ ʦʩʪʘʚʘʣʠʩʴ ʚʩʝ ʞʝ ʥʝʩʢʦʣʴʢʦ ʭʦʣʦʜʥʝʝ ʩʦʚʨʝʤʝʥʥʳʭ. 

ʇʨʠ ʪʨʘʢʪʦʚʢʝ ʢʘʢ ʨʝʣʴʝʬʘ, ʪʘʢ ʠ ʛʝʥʝʟʠʩʘ ʦʩʘʜʢʦʚ ʪʝʨʨʘʩʦʚʠʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʳʜʝʣʷʝʤʳʭ ʥʘʤʠ ʢʘʢ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʤʳ ʨʘʩʭʦʜʠʤʩʷ ʩ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠʭ ʬʣʶʚʠʦ 

ʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʧʦʜʨʝʟʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʨ. ʂʘʤʯʘʪʢʦʡ ʠ ʜʘʶʪ 

ʫʩʪʫʧʳ ʠʣʠ ʷʨʳ ʨʘʟʥʦʡ ʚʳʩʦʪʳ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʟʜʝʩʴ ʉ. ʃ. ʂʫʰʝʚʳʤ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʤ ʩʝʨʠʠ ʵʨʦʟʠʦʥʥʳʭ 

ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ ʚʳʩʦʪʦʡ 35-40, 50-60 ʠ 90-100 ʤ. ʅ. ʇ. ʂʫʧʨʠʥʘ. (1966), 

ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʪʘʢʞʝ ʩʯʠʪʘʝʪ ʷʨ ɼʣʠʥʥʳʡ ʦʙʨʳʚʦʤ 30-ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ. ʄʘʨʰʨʫʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʝ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʥʘ ʚʩʝ ʵʪʠ ʧʣʦʱʘʜʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʜʝʣʠʪʴ, ʟʜʝʩʴ 

ʢʘʢʠʝ-ʣʠʙʦ ʪʝʨʨʘʩʳ ʠ ʨʘʟʜʝʣʷʶʱʠʝ ʠʭ ʫʩʪʫʧʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʕʪʦ ʝʜʠʥʳʝ ʥʘʢʣʦʥʥʳʝ ʢ ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʨʘʚʥʠʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʪʘʪʢʠ ʨʘʟʤʳʪʳʭ ʜʨʝʚʥʠʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ʈʝʣʴʝʬ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʩʣʘʛʘʶʱʠʭ ʦʩʘʜʢʦʚ. ʈʘʡʦʥʳ ʨʘʟʚʠʪʠʷ 

ʧʳʣʝʚʘʪʳʭ ʩʫʧʝʩʝʡ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʧʦʣʦʛʦʩʢʣʦʥʥʦʛʦ ʭʦʣʤʠʩʪʦ- 

ʟʘʧʘʜʠʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʩʚʷʟʘʥʥʦʛʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʧʨʦʩʘʜʦʯʥʳʤʠ 

ʷʚʣʝʥʠʷʤʠ, ʯʪʦ ʦʪʤʝʯʘʣʠ ʝʱʝ ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ (1940). ʅʘ 

ʫʯʘʩʪʢʘʭ, ʩʣʦʞʝʥʥʳʭ ʧʝʩʢʘʤʠ, ʨʘʟʚʠʪʳ ʧʦʯʪʠ ʧʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʛʣʫʙʦʢʠʤʠ ʫʟʢʠʤʠ ʦʚʨʘʛʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʨʘʚʥʠʥʳ 

ʷʚʣʷʶʪʩʷ ʥʝ ʪʝʨʨʘʩʘʤʠ ʂʘʤʯʘʪʢʠ, ʘ ʜʨʝʚʥʠʤʠ ʥʘʟʝʤʥʳʤʠ ʜʝʣʴʪʘʤʠ ʝʝ 

ʧʨʠʪʦʢʦʚ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʦ 

ʟʘʢʣʶʯʝʥʠʶ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, ʩʨʘʚʥʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠʟ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʷʨʦʚ ɼʣʠʥʥʦʛʦ ʠ ʂʘʣʝʜʝʯʘ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʜʝʧʨʝʩʩʠʠ ʧʦʢʘʟʘʣʦ: ʘ) ʥʠʯʪʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ ʜʘʞʝ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʙʣʦʤʢʦʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ; ʙ) ʨʘʟʣʠʯʥʳʡ ʩʦʩʪʘʚ 

ʦʙʣʦʤʢʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʵʪʠʭ ʜʚʫʭ ʨʘʟʨʝʟʦʚ. ʇʦ ʤʥʝʥʠʶ ɸ. ʈ. ɻʝʧʪʥʝʨʘ, 

ʧʝʨʚʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ ʚ ʵʪʦ ʚʨʝʤʷ 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʦ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʪ. ʝ. ʚʜʦʣʴ ʝʝ ʦʩʠ. ɺʪʦʨʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ ʚʦ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʠʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ I ʬʘʟʳ ʜʣʷ ʨʘʡʦʥʦʚ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʷʨʦʚ ʂʘʣʝʜʝʯʘ ʠ ɼʣʠʥʥʦʛʦ ʙʳʣʠ ʨʘʟʣʠʯʥʳ. 

ʕʪʦ ʟʘʢʣʶʯʝʥʠʝ ʧʨʝʢʨʘʩʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʨʘʚʥʠʥ ʧʨʠʪʦʢʘʤʠ ʨ. ʂʘʤʯʘʪʢʠ, ʧʨʠʯʝʤ ʥʘ ʧʨʘʚʦ-

ʙʝʨʝʞʴʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʝʢʘʤʠ ʑʘʧʠʥʦʡ ʠ ʂʠʪʠʣʴʛʠ 

ʥʦʡ, ʥʘʯʠʥʘʚʰʠʤʠʩʷ ʩ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʘ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ - ʨʝʢʘʤʠ 

ʂʦʟʳʨʝʚʢʦʡ, ʂʘʨʘʢʦʚʦʡ, ʉʫʭʘʨʠʢʠ, ʥʘʯʠʥʘʚʰʠʤʠʩʷ ʩʦ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. 

ɺʦʟʤʦʞʥʦ, ʩ ʨʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʡ ʚʦʜʥʦʩʪʴʶ ʨʝʢ 
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ʩʚʷʟʘʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʨʘʟʨʝʟʘʭ ʩʫʧʝʩʯʘʥʳʭ, ʘ ʚʦ ʚʪʦʨʦʤ 

- ʧʝʩʯʘʥʳʭ ʨʘʟʥʦʩʪʝʡ. 

ʅʘʭʦʜʢʠ ʬʘʫʥʳ ʧʦʟʜʥʝ-ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʚʦ ʬʣʶʚʠʦ 

ʛʣʷʮʠʘʣʴʥʳʭ ʩʫʧʝʩʷʭ ʷʨʘ ɼʣʠʥʥʦʛʦ, ʪʘʢ ʠ ʚ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ ʷʨʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ 

ʩʠʥʭʨʦʥʥʦ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʩʣʫʞʠʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʷʨʦʚ ɼʣʠʥʥʦʛʦ ʠ ʂʘʣʝʜʝʯʘ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ ʥʝ ʧʦʢʨʳʪʳ. ʕʪʦ, ʢʩʪʘʪʠ, 

ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʯʠʪʘʪʴ çʢʘʣʝʜʝʯʩʢʠʡè ʤʘʩʩʠʚ ʙʦʣʝʝ ʜʨʝʚʥʠʤ, 

ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʠ ʤʝʞʣʝʜʥʠʢʦʚʳʝ, 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ. ɺʳʧʘʜʘʚʰʠʡ ʚ ʵʪʦ ʚʨʝʤʷ ʪʦʥʢʠʡ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʟʜʝʩʴ ʧʝʨʝʦʪʣʘʛʘʣʩʷ 

ʪʘʣʳʤʠ ʣʝʜʥʠʢʦʚʳʤʠ ʚʦʜʘʤʠ ʠ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ 

ʩʪʨʦʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ (ʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ ʜʝʣʴʪ ʑʘʧʠʥʦʡ, 

ʂʠʪʠʣʴʛʠʥʦʡ), ʘ ʚ ʜʨʫʛʠʭ ʚʳʥʦʩʠʣʩʷ ʟʘ ʧʨʝʜʝʣʳ ʜʝʧʨʝʩʩʠʠ (çʢʘʣʝʜʝʯʩʢʠʡè 

ʤʘʩʩʠʚ). 

ʉ. ʃ. ʂʫʝhʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ (1940), ʘ ʟʘʪʝʤ ʅ. ʇ. ʂʫʧʨʠʥʘ 

(1966) ʩʯʠʪʘʣʠ ʦʪʣʦʞʝʥʠʷ, ʚʩʢʨʳʚʘʶʱʠʝʩʷ ʚ ʷʨʝ ʂʘʣʝʜʝʯʝ, ʦʟʝʨʥʳʤʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʭ ʦʜʥʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʢʨʘʩʥʦʡ ʦʢʘʪʘʥʥʦʩʪʠ, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʠ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʟʘʥʜʨʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʆʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʤʠ 

ʬʦʨʤʘʮʠʷʤʠ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦ ʤʥʦʛʠʤ ʧʨʠʟʥʘʢʘʤ, ʦʧʠʩʘʥʥʳʤ ɻ. ʀ. 

ɻʦʨʝʮʢʠʤ (1958). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʡʤʝʥʥʳʭ ʠ ʩʪʘʨʠʯʥʳʭ ʬʘʮʠʡ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʦʣʥʠʩʪʘʷ ʩʣʦʠʩʪʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʫʤʝʥʴʰʝʥʠʝ ʠʭ 

ʤʦʱʥʦʩʪʠ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ, ʧʨʠʯʝʤ ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ ʦʪʣʦʞʝʥʠʡ 

ʫʤʝʥʴʰʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʪʤʝʪʢʠ ʫʨʝʟʘ ʚʦʜʳ. 

ʇʨʦʪʠʚ ʦʟʝʨʥʦʛʦ ʛʝʥʝʟʠʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʣʴʝʬ ʇʦʚʝʨʭʥʦʩʪʠ 

ʨʘʚʥʠʥʳ, ʠʤʝʶʱʝʡ ʚʠʜ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʝʥ 

ʢʦʤʧʣʝʢʩ ʜʠʘʪʦʤʦʚʳʭ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʡ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʥʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʚʨʝʤʝʥʥʳʭ ʧʨʦʪʦʢ ʨ. ʂʘʤʯʘʪʢʠ. 

ɼʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʅ. ɺ. ɸʥʠʩʠʤʦʚʦʡ (ʩʤ. ʂʫʰʝʚ 

ʠ ʃʠʚʝʨʦʚʩʢʠʡ, 1940, ʧʨʠʣʦʞʝʥʠʝ, ʦʙʨ. 25), ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʥʘʰʠʤ 

ʚʳʚʦʜʘʤ ʦ ʛʝʥʝʟʠʩʝ ʦʩʘʜʢʦʚ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʬʦʨʤʘʤʠ ʵʪʦʛʦ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʷʚʣʷʶʪʩʷ: Melosiraitalica 

subsp. subarctica ʆ. Mull ., M. varians Ag., Stephanodiscus sp. 

(ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʝʜʠʥʠʯʥʳʝ ʦʙʣʦʤʢʠ), Tabellaria fenestrata (Lyngb.) Kutz., 

T. flocculosa (Roth.) Ktitz., Meridion circulare Ag. var. circulare et var. 

constricta (Ralfs) V. H., Diatoma hiemale (Lyngb.) Heib. var. hiemale et var. 

mesodon (Ehr.) Grim., Ceratoneis arcus (Ehr.) Kutz,, Aehnantes lanceolata 

(Breb.) Grun., Navicula cryptocephala var. venata (Kutz.) Grun., N. gregaria 

Donk., N.viridula var. avenacea (Breb.) Grun., Cymbella perpusilla A. Cl., C. 

ventricosa Kutz., Nitzschia palea (Kutz.) W. Sm. ʅʘʣʠʯʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʠ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʪʦʣʴʢʦ ʦʟʝʨʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ɺ 14-ʤʝʪʨʦʚʳʭ ʦʙʨʳʚʘʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ II ʬʘʟʳ 
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ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʠʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ 5 ʢʤ ʥʠʞʝ ʂʦʟʳʨʝʚʩʢʘ ʥʘʤʠ ʙʳʣʘ 

ʦʧʠʩʘʥʘ ʦʯʝʥʴ ʦʜʥʦʨʦʜʥʘʷ ʪʦʣʱʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʦʨʝʜʥʝʟʝʨʥʠʩʪʳʭ 

ʧʝʩʢʦʚ ʩ ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʦʣʥʠʩʪʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʘʥʘʣʦʛʠʯʥʦʡ ʪʘʢʦʚʦʡ ʷʨʘ ʂʘʣʝʜʝʯʘ. ʇʨʝʢʨʘʩʥʘʷ ʦʢʘʪʘʥʥʦʩʪʴ 

ʟʝʨʝʥ ʧʝʩʢʘ ʷʨʘ ʂʘʣʝʜʝʯʘ ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʵʦʣʦʚʳʤ ʧʝʨʝʚʝʚʘʥʠʝʤ. 

 

ɺʳʚʦʜʳ 

 

ʀʟ ʚʩʝʛʦ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʨʘʟʜʝʣʘʭ ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʠ 

ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʜʝʧʨʝʩʩʠʡ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ 

ʜʚʘ ʢʦʤʧʣʝʢʩʘ ʣʝʜʥʠʢʦʚʳʭ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʠʭ ʨʘʟʣʠʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʘʟʥʳʭ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. 

ʂʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʪʠʚ ʫʩʪʴʝʚ ʧʦʯʪʠ ʚʩʝʭ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ 

ʩʘʤʠʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʠʭ ʧʦʜʥʦʞʠʡ. ʆʥʠ ʠʤʝʶʪ 

ʦʯʝʥʴ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ, ʧʨʝʢʨʘʩʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ 

ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ. ʆʪ ʥʠʭ ʥʘʯʠʥʘʶʪʩʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ - ʪʠʧʠʯʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʩʦ ʩʣʘʙʦʚʳʧʫʢʣʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʥʘʢʣʦʥʝʥʥʦʡ ʢ ʮʝʥʪʨʫ ʜʝʧʨʝʩʩʠʠ. 

ʌʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʷ ʙʦʣʝʝ ʜʨʝʚʥʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʩʦʙʝʥʥʦ 

ʣʝʜʥʠʢʦʚʳʝ, ʧʦʜʚʝʨʛʣʠʩʴ ʨʘʟʤʳʚʫ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ. 

ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ 

çʩʚʝʞʠʭè ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʛʨʷʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ 

ʣʝʜʥʠʢʘʤʠ ʟʘʚʝʜʦʤʦ ʥʝ ʧʦʢʨʳʚʘʣʘʩʴ. ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʪʨʫʜʦʤ 

ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʠʤʝʶʪ ʥʝʯʝʪʢʠʝ ʛʨʘʥʠʮʳ, ʩʠʣʴʥʦ 

ʨʘʟʤʳʪʳ ʠ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʬʦʥʝ 

ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ ʜʨʝʚʥʝʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʨʝ, ʯʝʤ ʩʦʙʩʪʚʝʥʥʦ 

ʣʝʜʥʠʢʦʚʳʝ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʠ ʪʘʢʠʭ ʨʘʚʥʠʥ ʩʦʭʨʘʥʠʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʦʩʝʚʦʛʦ ʧʦʜʥʷʪʠʷ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʉʫʜʷ ʧʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʥʘʭʦʜʢʘʤ ʅ. ʇ. ʂʫʧʨʠʥʦʡ (1966), ʚʦʟʨʘʩʪ 

ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʨʝʚʥʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʠʦʚʳʡ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʪʘʢʞʝ ʥʝ 

ʜʨʝʚʥʝʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʦʪʥʦʩʠʪʴ ʚʳʜʝʣʝʥʥʳʝ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʢ ʜʚʫʤ ʬʘʟʘʤ ʝʜʠʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʘ 

ʥʝ ʢ ʜʚʫʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ? ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ ʙʳ ʪʦ 

ʥʠ ʙʳʣʦ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, (ʨʘʟʜʝʣʷʶʱʠʭ ʵʪʠ ʢʦʤʧʣʝʢʩʳ, ʥʝ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʠʪʴ ʟʜʝʩʴ ʜʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ. 

ʅʝʪ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʠ ʥʠʢʘʢʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʦʪʥʦʩʠʪʴ ʢ ʤʝʞʣʝʜʥʠʢʦʚʴʶ. ʌʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ II ʬʘʟʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʦʞʝʥʳ ʚʦ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ, 

ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʠʭ ʪʦʣʴʢʦ ʯʝʪʢʠʤ ʫʩʪʫʧʦʤ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ, ʤʳ 

ʩʯʠʪʘʝʤ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʩʦʧʦʩʪʘʚʣʷʪʴ ʚʳʜʝʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʜʚʫʤʷ 
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ʬʘʟʘʤʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʫʶ ʣʝʜʥʠʢʦʚʫʶ ʵʧʦʭʫ, 

ʜʘʪʠʨʫʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ Q
2
3 ʠ Q

4
3 . ɺ ʤʝʞʬʘʟʦʚʳʡ ʧʨʦʤʝʞʫʪʦʢ (Q

3
3) 

ʧʨʦʜʦʣʞʘʣʦʩʴ ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ʧʝʨʚʦʡ ʬʘʟʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʫʩʪʫʧʘ, ʨʘʟʜʝʣʷʶʱʝʛʦ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʦʙʝʠʭ ʬʘʟ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʣʝʜʝʥʝʥʠʝ ʙʳʣʦ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʤ. ɺʦ ʚʨʝʤʷ I ʬʘʟʳ 

ʣʝʜʥʠʢʠ ʚʳʭʦʜʠʣʠ ʚ ʧʨʝʜʝʣʳ ʜʝʧʨʝʩʩʠʠ, ʦʙʨʘʟʫʷ ʣʝʜʥʠʢʠ ʧʦʜʥʦʞʠʡ ʪʠʧʘ 

ʄʘʣʷʩʧʠʥʘ ʠ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʢʦʥʮʦʤ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʝ ʫʯʘʩʪʢʠ ʜʝʧʨʝʩʩʠʠ (ɹʳʩʪʨʠʠʩʢʘʷ ʜʝʧʨʝʩʩʠʷ, ʶʞʥʘʷ 

ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ) ʮʝʣʠʢʦʤ ʟʘʧʦʣʥʷʣʠʩʴ ʣʴʜʦʤ. ɺ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʝʝ ʧʝʨʠʬʝʨʠʠ. 

ɺʦ II ʬʘʟʫ ʣʝʜʥʠʢʠ ʚ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʢʘʥʯʠʚʘʣʠʩʴ ʣʠʙʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ), ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʠʭ (ɺʘʣʘʛʠʥʩʢʠʡ ʭʨʝʙʝʪ). 

ʃʠʰʴ ʥʘ ʶʛʝ ʣʝʜʥʠʢʠ ʚʳʭʦʜʠʣʠ ʚ ɹʳʩʪʨʠʥʩʢʫʶ ʜʝʧʨʝʩʩʠʶ, ʦʙʨʘʟʫʷ ʟʜʝʩʴ 

ʨʘʩʰʠʨʝʥʥʳʝ ʢʦʥʮʳ ʠ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʷ ʝʝ ʮʝʥʪʨʘ. ʂʨʫʧʥʳʡ ʣʝʜʥʠʢ, 

ʦʧʫʩʢʘʚʰʠʡʩʷ ʧʦ ʜʦʣʠʥʝ ʆʟʝʨʥʦʡ ʂʘʤʯʘʪʢʠ, ʟʘʧʦʣʥʷʣ ʩʘʤʫʶ ʫʟʢʫʶ ʯʘʩʪʴ 

ʜʝʧʨʝʩʩʠʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ɹʳʩʪʨʦʡ ʠ ʂʘʤʯʘʪʢʠ. ʆʛʨʦʤʥʳʡ ʣʝʜʥʠʢ 

ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʫ ʧʦʜʥʦʞʠʷ 

ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. ʆʥ ʩʤʳʢʘʣʩʷ ʩ ʣʝʜʥʠʢʦʤ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʘ 

ʐʠʚʝʣʫʯ, ʧʝʨʝʛʦʨʘʞʠʚʘʷ ʜʦʣʠʥʫ ʨ. ʂʘʤʯʘʪʢʠ. 

ʂ ʶʛʫ ʦʪ ʙʝʨʝʛʘ ʋʢʠʥʩʢʦʡ ʛʫʙʳ ʩʣʠʚʰʠʝʩʷ ʣʝʜʥʠʢʠ ʧʦʜʥʦʞʠʡ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʣʠ ʩʝʚʝʨʥʦʝ ʦʢʦʥʯʘʥʠʝ 

ʜʝʧʨʝʩʩʠʠ ʂʨʘʷ ʣʝʜʥʠʢʦʚ ʫʧʠʨʘʣʠʩʴ ʚ ʥʠʟʢʦʛʦʨʥʳʝ ʤʘʩʩʠʚʳ, ʷʚʣʷʚʰʠʝʩʷ 

ʩʝʚʝʨʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʭʨʝʙʪʘ ʂʫʤʨʦʯ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʳʜʝʣʷʝʤʳʝ ʥʘʤʠ ʜʚʝ ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦ 

ʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʟʘʤ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. 

ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ (1940) ʥʝ ʪʦʣʴʢʦ ʧʦ ʚʦʟʨʘʩʪʫ, ʥʦ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ʆʥʠ 

ʚʳʜʝʣʷʣʠ ʜʚʝ ʬʘʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ, ʧʨʠʯʝʤ ʙʨʘʣʠʩʴ ʨʘʟʥʳʝ ʫʯʘʩʪʢʠ ʜʝʧʨʝʩʩʠʠ ʠ 

ʨʘʟʥʳʝ ʜʦʣʠʥʳ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʠʤʠ ʤʦʨʝʥʳ ʭʦʨʦʰʦ 

ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʧʦʣʦʞʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʠ 

ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢʦ II ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʦʢʦʥʯʘʥʠʷ ʣʝʜʥʠʢʦʚ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʝʣʴʝʬʘ ʠ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʩʪʥʦʩʪʠ ʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʠʷʤʠ 

ʤʦʱʥʦʩʪʝʡ ʣʝʜʥʠʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʞʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ 

ʦʙʣʘʩʪʷʭ ʧʠʪʘʥʠʷ, ʦʪ ʧʠʪʘʥʠʷ ʣʝʜʥʠʢʦʚ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʬʠʨʥʦʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʦʪ ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʝʩʴʤʘ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʘʞʝ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʫʯʘʩʪʢʘʭ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʤʦʨʝʥʥʦʡ ʛʨʷʜʳ ʩʝʚʝʨʥʦʛʦ ʷʟʳʢʘ 

ʣʝʜʥʠʢʘ, ʚʳʭʦʜʠʚʰʝʛʦ ʠʟ ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʳ ʨ. ʆʟʝʨʥʦʡ ʂʘʤʯʘʪʢʠ, ʨʘʚʥʳ 

420-480 ʤ, ʘ ʢʦʥʝʯʥʘʷ ʤʦʨʝʥʘ ʶʞʥʦʛʦ ʢʦʥʮʘ ʵʪʦʛʦ ʣʝʜʥʠʢʘ ʣʝʞʠʪ ʥʘ 

ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ ʦʢʦʣʦ 600-650 ʤ. ʆʜʠʥ ʠʟ ʷʟʳʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʣʝʜʥʠʢʘ ʣʝʞʘʣ ʚ ʧʦʥʠʞʝʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʣʘʪʦ 
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ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ʆʟʝʨʥʦʡ ʂʘʤʯʘʪʢʠ ʠ ʦʙʨʘʟʦʚʘʣ ʢʦʥʝʯʥʫʶ ʤʦʨʝʥʫ ʥʘ 

ʚʳʩʦʪʝ ʦʢʦʣʦ 800 ʤ. ɺ ʜʦʣʠʥʝ ʨ. ʃʝʚʳʡ ʂʠʨʛʘʥʠʢ ʢʦʥʝʯʥʦʤʦʨʝʥʥʘʷ ʛʨʷʜʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 440-470 ʤ, ʘ ʚ ʜʦʣʠʥʝ ʨʝʢ ɹʦʣʴʰʘʷ 

ʂʠʤʠʪʠʥʘ ʠ ʉʫʭʘʨʠʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʚʳʩʦʪʝ 300-340 ʠ 340-400 ʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʛʨʷʜ 

ʤʦʣʦʜʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʟʥʳʭ ʜʦʣʠʥʘʭ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ 300-350 ʤ, ʠʟʤʝʥʷʷʩʴ ʦʪ 300 ʜʦ 650 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʝʡ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʣʝʜʥʠʢʦʚ, ʫʢʣʦʥʦʚ ʠʭ ʣʦʞʘ ʠ 

ʜʨʫʛʠʭ ʧʨʠʯʠʥ. 

ʇʦʵʪʦʤʫ ʨʘʟʜʝʣʝʥʠʝ ʤʦʨʝʥ ʧʦ ʚʦʟʨʘʩʪʫ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ 

ʨʘʟʣʠʯʥʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʙʝʟ ʪʱʘʪʝʣʴʥʦʛʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʦʰʠʙʢʘʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʨʘʙʦʪʘʭ 

ʠ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʗʨʢʠʡ ʧʨʠʤʝʨ ʧʦʜʦʙʥʦʡ ʦʰʠʙʢʠ ʤʦʞʥʦ 

ʥʘʡʪʠ ʫ ɸ. ɺ. ʑʝʨʙʘʢʦʚʘ (1938), ʧʨʦʚʦʜʠʚʰʝʛʦ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʟʝʨʥʦʡ 

ʂʘʤʯʘʪʢʠ ʤʘʨʰʨʫʪʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʤ ʚʳʜʝʣʝʥʳ ʟʜʝʩʴ 

ʩʣʝʜʳ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʠ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʡ. ʂ 

ʧʝʨʚʦʤʫ ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʣʘʪʦ ʚʳʩʦʪʦʡ ʦʢʦʣʦ 800 ʤ, ʢʦ ʚʪʦʨʦʤʫ - ʢʦʥʝʯʥʳʝ 

ʤʦʨʝʥʳ ʚ ʜʦʣʠʥʝ ʨʝʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 500-600 

ʤ, ʭʦʪʷ ʠ ʪʝ ʠ ʜʨʫʛʠʝ ʦʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʣʝʜʥʠʢʦʤ, ʰʝʜʰʠʤ ʧʦ ʜʦʣʠʥʝ 

ʆʟʝʨʥʦʡ ʂʘʤʯʘʪʢʠ, ʠ ʷʚʣʷʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ. 

ʀʟ ʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦ-

ʚʭr ʦʩʘʜʢʦʚ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʠʟʥʘʢʦʚ - ʠʭ 

ʩʦʭʨʘʥʥʦʩʪʠ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ. 

 

ʇʆʉʃɽʃɽɼʅʀʂʆɺʓɽ ʈɸɺʅʀʅʓ ʅɸɿɽʄʅʓʍ ɼɽʃʔʊ (Q4). 

ʅɽʂʆʊʆʈʓɽ ʆɹʑʀɽ ɺʆʇʈʆʉʓ ʆɹʈɸɿʆɺɸʅʀʗ ʅɸɿɽʄʅʓʍ 

ɼɽʃʔʊ ʀ ʉʃɸɻɸʖʑʀʍ ʀʍ ʆʊʃʆɾɽʅʀʁ 

 

 ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʫʞʝ ʟʘʢʦʥʯʠʣʦʩʴ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ. ʉʚʦʙʦʜʥʳʝ ʜʝʣʴʪʳ; ʚʣʦʞʝʥʥʳʝ ʚʦ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ 

II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʠʤʝʶʪ ʛʦʣʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ. 

ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʝʤʠ ʧʨʠʪʦʢʘʤʠ ʨ. ʂʘʤʯʘʪʢʠ ʠ 

ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʥʠʟʢʠʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ ʧʦʩʣʝʜʥʝʡ. ʕʪʠ 

ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦ ʠʣʠ ʧʦʯʪʠ ʥʝ ʚʨʝʟʘʥʥʦʡ ʩʝʪʴʶ 

ʚʦʜʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʥʘʥʦʩʦʚ ʠʟ ʦʜʥʠʭ 

ʫʯʘʩʪʢʦʚ ʜʝʣʴʪʳ ʚ ʜʨʫʛʠʝ; ʚ ʠʪʦʛʝ ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʥʘ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʣʴʪʳ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʦʜʦʪʦʢʠ ʥʝ 

ʠʩʩʷʢʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ, ʘ ʜʦʥʦʩʷʪ ʩʚʦʠ ʚʦʜʳ ʜʦ ʨ. 

ʂʘʤʯʘʪʢʠ, ʯʘʩʪʦ ʩʦʙʠʨʘʷʩʴ ʧʝʨʝʜ ʚʧʘʜʝʥʠʝʤ ʚ ʥʝʝ ʚ ʦʜʥʦ ʨʫʩʣʦ. ɺ 

ʩʫʱʥʦʩʪʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʘ ʥʘʢʦʧʣʝʥʠʷ 

ʘʣʣʶʚʠʷ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʤʯʘʪʢʠ, ʢʦʛʜʘ ʧʦʩʣʝʜʥʷʷ, ʧʝʨʝʩʝʢʘʷ ʟʦʥʳ 
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ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦʛʠʙʘʥʠʡ, ʜʨʦʙʠʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʫʢʘʚʘ ʠ ʧʨʦʪʦʢʠ, 

ʙʣʫʞʜʘʶʱʠʝ ʧʦ ʧʦʡʤʝ, ʰʠʨʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ. ʆʪʣʦʞʝʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɻʘʣʴʢʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʨʝʜʥʷʷ ʠ ʤʝʣʢʘʷ, ʭʦʨʦʰʦ ʠ ʩʨʝʜʥʝʦʢʘʪʘʥʥʘʷ, 

ʧʝʩʦʢ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦ ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ, ʪʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ, ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʤʳʪʳʡ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʙʦʣʝʝ ʪʦʥʢʦʛʦ ʤʘʪʝʨʠʘʣʘ - ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ 

ʩʫʛʣʠʥʢʦʚ. ʆʪʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʨʝʞʝ ʢʦʩʦʩʣʦʠʩʪʳʝ. ʍʘʨʘʢʪʝʨ 

ʦʩʘʜʢʦʚ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʛʦʨ ʠʟʤʝʥʷʝʪʩʷ ʤʘʣʦ. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʯʘʩʪʷʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʚʩʢʨʳʚʘʶʪʩʷ ʪʝ ʞʝ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʛʘʣʴʢʠ, ʣʫʯʰʝʡ ʩʦʨʪʠʨ ʦʚʘʥʥʦʩʪʳʦ ʠ 

ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʠ. ʇʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ, ʵʪʠ 

ʦʪʣʦʞʝʥʠʷ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʣʣʶʚʠʘʣʴʥʳʭ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʳ 

ʥʘʟʳʚʘʝʤ ʩʚʦʙʦʜʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. ʆʪ 

ʦʙʳʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʨʝʯʥʳʭ ʪʝʨʨʘʩ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʣʠʰʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʞʝ ʪʠʧ ʩʣʘʛʘʶʱʠʭ ʠʭ 

ʦʩʘʜʢʦʚ ʚ ʩʫʱʥʦʩʪʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʥʠ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʜʝʧʨʝʩʩʠʠ, ʦʜʥʘʢʦ ʚ ʩʪʨʦʝʥʠʠ ʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʤʝʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʠʝ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ 

ʜʝʣʴʪ ʚ ʧʨʝʜʝʣʘʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʩʫʭʠʭè ʨʝʢ. çʉʫʭʠʤʠè ʵʪʠ ʨʝʢʠ ʥʘʟʳʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʵʧʠʟʦʜʠʯʥʦʩʪʠ ʠʭ ʩʪʦʢʘ. ɺʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʫʩʣʝ ʚ ʦʩʥʦʚʥʦʤ ʚʝʩʥʦʡ ʠ ʚ 

ʥʘʯʘʣʝ ʣʝʪʘ, ʘ ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜʳ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ çʩʫʭʠʭè ʨʝʢ ʩʚʷʟʘʥʳ ʥʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʜʝʩʴ ʤʦʞʝʪ ʜʘʞʝ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ), ʘ ʩ ʚʳʩʦʢʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʨʳʭʣʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ, ʩʣʘʛʘʶʱʠʭ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʝʢʠ ʠʤʝʶʪ 

ʧʦʩʪʦʷʥʥʳʡ ʚʦʜʦʪʦʢ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ, ʘ ʥʠʞʝ (ʚ ʧʝʨʠʦʜʳ ʧʦ-

ʥʠʞʝʥʥʦʡ ʠʭ ʚʦʜʥʦʩʪʠ) ʚʦʜʘ ʮʝʣʠʢʦʤ ʬʠʣʴʪʨʫʝʪʩʷ ʚ ʥʘʥʦʩʳ. ʆʪʣʦʞʝʥʠʷ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʪʘʢʠʭ çʩʫʭʠʭè ʨʝʢ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʊ. ʉ. ʂʨʘʝʚʦʡ 

(1964). ʆʪʤʝʯʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʘʷ ʩʤʝʥʘ ʬʘʮʠʡ ʦʪ ʠʩʪʦʢʦʚ ʨʝʢʠ ʢ ʥʠʟʦʚʴʷʤ. 

ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʵʪʦ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ, ʩ ʥʝʷʩʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʠ ʧʣʦʭʦʡ ʦʢʘʪʘʥʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʵʪʦ ʫʞʝ ʛʘʣʝʯʥʦ-ʛʨʘʚʠʡʥʦʧʝʩʯʘʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʣʠʥʟʦʚʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʦʥ ʩʤʝʥʷʝʪʩʷ 

ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʤʠ ʠ ʧʝʩʯʘʥʳʤʠ ʭʦʨʦʰʦ ʩʣʦʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ ʠ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʭ ʰʣʘʢʘʤʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ. ʕʪʠ ʨʘʚʥʠʥʳ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

çʩʫʭʠʭè ʨʝʢ ʤʳ ʥʘʟʳʚʘʝʤ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ. ɺ ʜʘʥʥʳʡ 

ʪʝʨʤʠʥ ʤʳ ʚʢʣʘʜʳʚʘʝʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʵʪʠʭ ʨʘʚʥʠʥ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʯʝʨʢʠʚʘʝʤ 

ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʣʘʛʘʶʱʝʛʦ ʠʭ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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 ʆʩʦʙʳʡ ʩʣʫʯʘʡ ʧʨʝʜʩʪʘʚʣʷʶʪ çʩʫʭʠʝè ʨʝʢʠ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ 

ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʨʝʢ ʧʦʚʳʰʝʥʠʝʤ 

ʚʦʜʥʦʩʪʠ ʜʥʝʤ (ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʚʩʣʝʜʩʪʚʠʝ ʪʘʷʥʠʷ ʣʴʜʘ. ɺ ʦʩʪʘʣʴʥʦʤ ʠʭ 

ʨʝʞʠʤ  ʘʥʘʣʦʛʠʯʝʥ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ. ɼʣʷ ʦʪʣʦʞʝʥʠʡ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʵʪʠʭ ʨʝʢ, ʦʩʦʙʝʥʥʦ ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ, ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣɹʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʦʛʦ ʠ ʧʳʣʝʚʘʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʘ 

çʣʝʜʥʠʢʦʚʘʷ ʤʫʪʴè ʪʦʥʯʘʡʰʠʤ ʩʣʦʝʤ ʧʦʢʨʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʡʤ 

çʩʫʭʠʭè ʨʝʢ (ʜʦʣʠʥʳ ʨʝʢ ʇʘʭʯʠ, ʉʪʫʜʝʥʦʡ ʠ ʜʨ.). 

ʇʦ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʫ ʵʪʠ ʦʩʘʜʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ, ʘ ʦʙʨʘʟʫʝʤʳʝ ʠʤʠ ʜʝʣʴʪʳ - ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʣʶ-

ʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦʞʝʥʳ 

ʨʘʟʥʳʤʠ ʧʦ ʛʝʥʝʟʠʩʫ ʦʩʘʜʢʘʤʠ - ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʚʫʣʢʘʥʦʪʝʥʥʦ-ʧʨʦʣʶʚʠʘ 

ʣʴʥʳʤʠ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ. 

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʢʦʤʧʣʝʢʩʘ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ɼʚʘ ʠʟ ʥʠʭ ʷʚʣʷʪʩʷ 

ʚ ʩʫʱʥʦʩʪʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ ʜʚʫʭ ʵʪʘʧʦʚ ʥʘʩʪʫʧʘʥʠʷ 

ʣʝʜʥʠʢʦʚ ʚʦ ʚʨʝʤʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʘ ʪʨʝʪʠʡ, ʙʦʣʝʝ 

ʤʦʣʦʜʦʡ, ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠʣʠ ʚʫʣʢʘʥʦʛʝʥʥʦ- 

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʵʪʠ 

ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʩʫʙʘʵʨʘʣʴʥʳʤʠ (ʩʫʭʠʤʠ, ʥʘʟʝʤʥʳʤʠ) 

ʜʝʣʴʪʘʤʠ ʘʨʠʜʥʳʭ ʠ ʩʝʤʷ ʘʨʠʜʥʳʭ ʦʙʣʘʩʪʝʡ, ʦʧʠʩʘʥʥʳʤʠ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʥʘ ʂʘʤʯʘʪʢʝ ʠ ʚ 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʘʨʷʜʫ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʩʭʦʜʩʪʚʦʤ, ʠʤʝʶʪ ʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʟʫʯʘʚʰʠʭ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʘʨʠʜʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʣʦ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ: 1) ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʨʤ ʨʝʣʴʝʬʘ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ; 2) ʫʩʣʦʚʠʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ; 3) ʩʣʘʛʘʶʱʠʝ 

ʠʭ ʦʪʣʦʞʝʥʠʷ. ʇʦʥʷʪʠʝ ʦ ʬʦʨʤʝ ʨʝʣʴʝʬʘ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ (ʜʝʣʴʪʦʚʠʜʥʘʷ 

ʬʦʨʤʘ, ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʛʠʙ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʨ.) ʥʝ 

ʚʳʟʳʚʘʝʪ ʨʘʟʥʦʛʣʘʩʠʡ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙ 

ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʬʘʢʪʦʨʘ: ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʢ ʤʝʞʛʦʨʥʳʤ ʠ 

ʧʨʝʜʛʦʨʥʳʤ ʜʝʧʨʝʩʩʠʷʤ ʥʝʩʦʤʥʝʥʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʚʷʟʳʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʣʴʪ ʩ ʧʦʩʪʦʷʥʥʦ ʪʝʨʷʶʱʠʤʩʷ ʚʦʜʦʪʦʢʦʤ ʠ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩ ʦʙʣʘʩʪʷʤʠ ʘʨʠʜʥʦʛʦ ʠ ʩʝʤʠʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. ɹʦʣʝʝ 

ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʦʦʙʱʝ ʦʪʨʠʮʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʚ ʛʫʤʠʜʥʳʭ ʦʙʣʘʩʪʷʭ (ʂʫʨʜʶʢʦʚ, 1957). ʉʣʘʛʘʶʱʠʝ 

ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʦʪʣʦʞʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ 

ʟʘʢʦʥʦʤʝʨʥʦʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʮʠʡ, ʚʳʜʝʣʷʝʤʦʝ ʠʤʠ ʢʘʢ 

ʝʜʠʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ - ʧʨʦʣʶʚʠʡ 

(ʅʠʢʦʣʘʝʚ, 1946; ʆʣʶʥʠʥ, 1961, 1963ʘ; ʐʘʥʮʝʨ, 1950), ʥʘʟʝʤʥʦ-ʜʝʣʴʪʦʚʳʝ 

(ʂʫʨʜʶʢʦʚ, 1957). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʣʶʚʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʩʠʥʦʥʠʤʠʯʥʳ ʠ ʚ ʧʨʝʜʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʩ ʩʫʭʠʤ ʢʣʠʤʘʪʦʤ ʟʘʤʝʱʘʶʪ ʘʣ-

ʣʶʚʠʡ. 
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ʇʨʦʪʠʚ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʝʨʤʠʥʘ çʧʨʦʣʶʚʠʡè, ʷʚʣʷʶʱʝʛʦʩʷ ʚ 

ʩʫʱʥʦʩʪʠ ʩʠʥʦʥʠʤʦʤ ʩʫʙʘʵʨʘʣʴʥʦʡ ʜʝʣʴʪʳ, ʚʦʟʨʘʞʘʝʪ ʅ. ʇ. 

ɺʘʩʠʣʴʢʦʚʩʢʠʡ (1951). ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʤʝʥʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʣʠ ʬʘʮʠʘʣʴʥʦ 

ʣʘʥʜʰʘʬʪʥʳʤ. ʆʧʠʨʘʷʩʴ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʨʘʟʜʝʣʝʥʠʝ 

ʪʝʢʫʯʠʭ ʚʦʜ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʘʨʝʥʳ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ), ʦʥ ʚʳʜʝʣʷʝʪ ʪʨʠ ʪʠʧʘ ʦʩʘʜʢʦʚ - ʜʝʣʶʚʠʡ 

(ʦʪʣʦʞʝʥʠʷ ʜʦʞʜʝʚʳʭ ʠ ʪʘʣʳʭ ʚʦʜ), ʧʨʦʣʶʚʠʡ (ʦʪʣʦʞʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʧʦʪʦʢʦʚ ʠ ʩʝʣʝʡ), ʘʣʣʶʚʠʡ (ʦʪʣʦʞʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ). ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ ʅ. ʇ. ɺʘʩʠʣʴʢʦʚʩʢʠʡ ʩʯʠʪʘʝʪ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʫʙʘʵʨʘʣʴʥʳʭ ʜʝʣʴʪ ʘʣʣʶʚʠʝʤ, ʘ ʣʸʩʩʦʚʠʜʥʳʡ ʤʝʣʢʦʟʝʤ ʠʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ - ʜʝʣʶʚʠʝʤ ʠ ʧʨʦʣʶʚʠʝʤ.  

 ʀʟʫʯʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦ ʬʦʨʤʝ ʨʝʣʴʝʬʘ 

ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʂʘʤʯʘʪʢʠ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʥʘʟʝʤʥʳʤʠ ʜʝʣʴʪʘʤʠ ʉʨʝʜʥʝʡ 

ɸʟʠʠ. ʋʩʣʦʚʠʷ ʞʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳ. ʊʝʢʪʦʥʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʠ ʟʜʝʩʴ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ. ʅʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʤʝʞʛʦʨʥʳʤ ʜʝʧʨʝʩʩʠʷʤ, ʛʜʝ ʨʝʢʠ ʘʢʢʫʤʫʣʠʨʫʶʪ ʧʨʠʥʦʩʠʤʫʶ ʠʤʠ ʩ ʛʦʨ 

ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʤʘʪʝʨʠʘʣʘ. ʆʜʥʘʢʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ çʛʦʨʳ -

ʨʘʚʥʠʥʘè. ʅʝʦʙʭʦʜʠʤʦ ʝʱʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʚ ʠʭ ʧʨʝʜʝʣʘʭ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ 

ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʜʝʧʨʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʦʧʫʩʢʘʥʠʝ. ɽʩʣʠ ʞʝ ʚʩʷ 

ʜʝʧʨʝʩʩʠʷ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʝʝ ʫʯʘʩʪʢʠ ʠʩʧʳʪʳʚʘʶʪ ʧʦʜʥʷʪʠʝ, ʭʦʪʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʙʳʩʪʨʦ ʧʦʜʥʠʤʘʶʱʘʷʩʷ ʛʦʨʥʘʷ ʩʪʨʘʥʘ, ʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 

ʦʙʨʘʟʫʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʫʟʢʠʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ. ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʤʦʤʝʥʪʦʤ 

ʩʚʷʟʘʥ ʬʘʢʪ ʤʠʛʨʘʮʠʠ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, ʚʝʨʰʠʥʳ ʢʦʪʦʨʳʭ ʚ ʩʣʫʯʘʝ 

ʚʪʷʛʠʚʘʥʠʷ ʚ ʧʦʜʥʷʪʠʝ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʛʦʨʘʤ ʫʯʘʩʪʢʦʚ ʜʝʧʨʝʩʩʠʠ 

ʩʤʝʱʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʛʦʨ (ʧʦʜʥʦʞʠʝ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ). 

ʇʨʝʢʨʘʩʥʳʡ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʚʥʠʥʘ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʷʩʥʦ ʚʳʨʘʞʝʥʥʦʡ ʩʠʩʪʝʤʳ çʛʦʨʳ (ʉʨʝʜʠʥʥʳʡ 

ʭʨʝʙʝʪ) - ʨʘʚʥʠʥʘ (ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ)è, ʟʜʝʩʴ ʥʘʟʝʤʥʳʝ 

ʜʝʣʴʪʳ ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ. ʈʝʢʠ ʚ ʧʨʝʜʝʣʘʭ ʥʠʟʤʝʥʥʦʩʪʠ ʦʙʨʘʟʫʶʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʝ ʜʦʣʠʥʳ ʩ ʩʝʨʠʝʡ ʪʝʨʨʘʩ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʠ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʩʦʪʦʡ ʜʦ 40-60 ʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʳʤʠ ʚʦʩʭʦʜʷʱʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʣʘ 

ʥʠʟʤʝʥʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ ʚʩʝʛʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʩʚʷʟʘʥ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʝʜʛʦʨʥʳʭ ʠ ʤʝʞʛʦʨʥʳʭ ʜʝʧʨʝʩʩʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʡ ʚ ʠʭ 

ʧʨʝʜʝʣʘʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʚ ʩʫʱʥʦʩʪʠ ʘʟʦʥʘʣʴʥʳʤ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʦʚ. 
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ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʧʨʝʞʜʝ çʩʝʛʦ ʥʘ ʭʘʨʘʢʪʝʨ 

ʦʪʣʦʞʝʥʠʡ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ɺ ʩʪʨʘʥʘʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʜʝʣʴʪʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʜʦʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʧʨʦʧʘʜʘʶʪ ʟʘ 

ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʥʘʥʦʩʳ ʠ ʠʩʧʘʨʝʥʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʨʝʢʠ ʧʝʨʝʥʦʩʠʪʴ 

ʤʘʪʝʨʠʘʣ ʙʳʩʪʨʦ ʧʘʜʘʝʪ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʯʝʪʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʛʦʨ. ɺ ʦʙʣʘʩʪʷʭ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʨʝʢʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ 

ʚʦʜʥʦʩʪʴ, ʧʘʜʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʪʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ, 

ʬʠʣʴʪʨʘʮʠʷ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʪʦʣʴʢʦ ʦʯʝʥʴ ʤʝʣʢʠʝ ʨʝʯʢʠ ʠ ʨʫʯʴʠ 

ʬʠʣʴʪʨʫʶʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷ ʩʚʦʠʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʚʩʝ ʞʝ ʢʨʫʧʥʳʝ ʨʝʢʠ 

ʜʦʥʦʩʷʪ ʩʚʦʠ ʚʦʜʳ ʜʦ ʂʘʤʯʘʪʢʠ. ʆʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʪʘʢʠʭ ʨʝʢ ʧʦ 

ʩʦʩʪʘʚʫ, ʦʢʘʪʘʥʥʦʩʪʠ, ʩʣʦʠʩʪʦʩʪʠ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʦʙʳʯʥʦʛʦ ʨʝʯʥʦʛʦ ʘʣʣʶʚʠʷ. ʀʟʤʝʥʝʥʠʝ ʢʨʫʧʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʛʦʨ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʮʝʣʦʤ ʜʝʣʴʪʳ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʩʣʦʞʝʥʳ ʛʘʣʝʯʥʠʢʘʤʠ ʠʣʠ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʤʠ ʦʩʘʜʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʛʘʣʴʢʠè 

ʣʫʯʰʝʡ ʦʢʘʪʘʥʥʦʩʪʴʶ ʠ ʩʦʨʪʠʨʦʚʢʦʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʩʪʦʷʥʥʳʤ ʙʣʫʞʜʘʶʱʠʤ ʚʦʜʦʪʦʢʦʤ ʚ ʧʨʝʜʝʣʘʭ ʜʝʣʴʪʳ ʚ ʩʫʱʥʦʩʪʠ 

ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʢʦʧʣʝʥʠʷ ʘʣʣʶʚʠʷ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʤʯʘʪʢʠ, 

ʇʦʩʣʝʜʥʷʷ ʚ ʟʦʥʝ ʥʦʚʝʡʰʠʭ ʧʨʦʛʠʙʘʥʠʡ ʜʨʦʙʠʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʨʫʢʘʚʘ ʠ ʧʨʦʪʦʢʠ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʧʦʡʤʝ ʰʠʨʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ 

ʢʠʣʦʤʝʪʨʦʚ. 

 ʆʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, ʩʠʥʭʨʦʥʥʳʝ ʧʦʩʣʝʜʥʝʡ ʬʘʟʝ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʬʣʶʚʠʦʛʣʷʱʠʘʣʴʥʳʝ ʠ ʠʤʝʶʪ ʚʩʝ 

ʪʠʧʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ (ʛʨʫʙʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʧʣʦʭʘʷ 

ʦʢʘʪʘʥʥʦʩʪʴ ʠ ʩʦʨʪʠʨʦʚʢʘ, ʥʝʷʩʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʧʨʠʤʝʩʴ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ 

ʚ ʟʘʧʦʣʥʠʪʝʣʝ), 

ɹʣʠʞʝ ʚʩʝʛʦ ʧʦ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʥʘʟʝʤʥʳʤ ʜʝʣʴʪʘʤ ʉʨʝʜʥʝʡ 

ɸʟʠʠ ʩʪʦʷʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʨʘʡʦʥʦʚ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʭʦʪʷ ʟʜʝʩʴ ʠʩʩʷʢʘʥʠʝ ʚʦʜʦʪʦʢʘ ʩʚʷʟʘʥʦ ʝʝ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʪʦʣʦʛʠʠ ʧʦʨʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ ʥʘʟʝʤʥʳʝ ʠʣʠ çʩʫʭʠʝè ʜʝʣʴʪʳ ʷʚʣʷʝʪʩʷ 

ʩʢʦʨʝʝ ʧʦʥʷʪʠʝʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʯʝʤ ʛʝʥʝʪʠʯʝʩʢʠʤ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚʳʟʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʘʟʦʥʘʣʴʥʳʤ. ɻʝʥʝʟʠʩ ʞʝ ʩʣʘʪʘʶʱʠʭ ʠʭ ʦʩʘʜʢʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ 

ʘʨʠʜʥʳʭ  ʠ ʩʝʤʠʘʨʠʜʥʳʭ ʦʙʣʘʩʪʷʭ ʦʪʣʦʞʝʥʠʷ ʪʘʢʠʭ ʜʝʣʴʪ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʣʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʩʣʝʜʫʷ ʅ. ʀ. ʅʠʢʦʣʘʝʚʫ (1946) ʠ ɽ. ɺ. ʐʘʥʜʝʨʫ (1948, 

1950) ʠ ʧʦʥʠʤʘʷ ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʛʝʥʝʪʠ ʯʝʩʢʦʝ 

ʩʦʯʝʪʘʥʠʝ ʬʘʮʠʡ. ɺ ʤʝʞʛʦʨʥʳʭ ʜʝʧʨʝʩʩʠʷʭ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘʟʝʤʥʳʝ 

ʜʝʣʴʪʳ ʩʣʦʞʝʥʳ ʦʙʳʯʥʳʤ ʘʣʣʶʚʠʝʤ, ʘ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʜʝʣʴʪʳ, ʩʠʥʭʨʦʥʥʳʝ 

ʦʣʝʜʝʥʝʥʠʶ, - ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʉʚʦʝʦʙʨʘʟʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦ 

ʣʶʚʠʘʣʴʥʳʡ ʪʠʧ ʦʪʣʦʞʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 
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ʤʦʛʫʪ ʙʳʪʴ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ. 

ʇʦʥʷʪʠʝ ʧʨʦʣʶʚʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ ʩʦʚʧʘʜʘʶʪ ʣʠʰʴ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

 

ʉʊʈʆɽʅʀɽ ɼʆʃʀʅʓ ʨ. ʂɸʄʏɸʊʂʀ 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʜʦʣʠʥʘ ʨ. ʂʘʤʯʘʪʢʠ ʟʘʥʠʤʘʝʪ ʫʟʢʫʶ ʧʦʣʦʩʫ ʚ ʦʩʝʚʦʡ 

ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ. ɼʘʥʥʳʝ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ (1940) ʦ 

ʨʘʟʚʠʪʠʠ ʚ ʝʝ ʜʦʣʠʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ ʦʪ 2 ʜʦ 90 

ʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʨʦʟʠʦʥʥʳʭ, ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʠʩʴ (ʄʝʣʝʢʝʩʮʝʚ, 1963; ʂʫʧʨʠʥʘ, 1966). ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ 

ʜʦʣʠʥʝ ʚʳʜʝʣʷʶʪʩʷ ʥʠʟʢʘʷ ʠ ʚʳʩʦʢʘʷ ʧʦʡʤʳ (Q4), ʢʦʤʧʣʝʢʩ ʥʠʟʢʠʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ (Q4) ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʮʦʢʦʣʴʥʳʝ 

ʪʝʨʨʘʩʳ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʠʟ ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ - ʛʦʣʦʮʝʥʦʚʘʷ, ʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ - ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ. 

ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʨʝʟʘʭ ʷʨʦʚ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʂʘʤʯʘʪʢʠ. ʕʪʠ ʪʝʨʨʘʩʦʚʳʝ 

ʫʨʦʚʥʠ ʧʦʛʨʝʙʝʥʳ ʤʦʱʥʳʤʠ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʚ ʨʝʣʴʝʬʝ ʥʝ 

ʚʳʨʘʞʝʥʳ. ʆʥʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚʳʰʝ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺʦʟʨʘʩʪ 

ʵʪʠʭ ʪʝʨʨʘʩ, ʨ. ʂʘʤʯʘʪʢʠ ʜʘʪʠʨʫʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʤʝʞʣʝʜʥʠʢʦʚʴʝʤ (Q
1
3). 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʷʷ ʚʳʨʘʞʝʥʥʘʷ ʚ ʨʝʣʴʝʬʝ ʪʝʨʨʘʩʘ ʨ. ʂʘʤʯʘʪʢʠ ʠʤʝʝʪ 

ʚʳʩʦʪʫ ʧʦʚʝʨʭʥʦʩʪʠ 20-,25 ʤ ʠ ʚʳʩʦʪʫ ʮʦʢʦʣʷ 15-16 ʤ. ɼʚʘ ʫʯʘʩʪʢʘ ʵʪʦʡ 

ʪʝʨʨʘʩʳ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ʷʨʝ ʅʝʜʦʩʪʫʧʥʦʤ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ .20 ʤ, ʚʳʩʦʪʘ 

ʮʦʢʦʣʷ 15 ʤ, ʨʠʩ. 28) ʠ ʫ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʷʨʘ ɹʦʣʴʰʦʛʦ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 20 

ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 15-16 ʤ, ʩʤ. ʨʠʩ. 24). ʆʪʣʦʞʝʥʠʷ ʠʭ ʠʜʝʥʪʠʯʥʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʫʩʣʦʚʦʡ (ʛʘʣʝʯʥʠʢʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 2,5 ʤ) ʠ ʧʦʡʤʝʥʥʦʡ 

(ʧʝʩʢʠ ʠ ʩʠʟʳʝ ʩʫʛʣʠʥʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 1-1,5 ʤ) ʬʘʮʠʷʤʠ. ɺʳʰʝ ʟʘʣʝʛʘʝʪ 

ʩʣʦʡ ʥʝʩʣʦʠʩʪʦʛʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʱʝʛʦ, ʚ 

ʧʦʢʨʦʚʥʳʝ ʩʫʧʝʩʠ. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝ ʜʝʣʶʚʠʘʣʴʥʳʝ. ʕʪʦ 

ʧʝʨʚʠʯʥʳʝ ʩʫʧʝʩʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʧʣʦʚ ʠ ʥʝʙʦʣʴʰʠʤʠ 

ʨʝʜʢʠʤʠ ʣʠʥʟʘʤʠ ʩʣʦʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚ. ɺ ʮʝʣʦʤ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ 

ʧʦʢʨʦʚʥʳʤ ʩʫʧʝʩʷʤ ʚʳʩʦʢʠʭ ʷʨʦʚ. 

ʊʝʨʨʘʩʳ ʩʣʝʜʫʶʱʝʛʦ, ʙʦʣʝʝ ʥʠʟʢʦʛʦ, ʢʦʤʧʣʝʢʩʘ ʨʘʟʚʠʪʳ ʚ ʜʦʣʠʥʝ 

ʂʘʤʯʘʪʢʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʦʩʪʘʥʮʦʚ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʩʝʨʠʠ ʙʣʠʟʢʠʭ ʧʦ 

ʚʳʩʦʪʝ ʫʨʦʚʥʝʡ ʩ ʚʳʩʦʪʘʤʠ ʦʪ 13 ʜʦ 16 ʤ ʠ ʚʳʩʦʪʦʡ ʮʦʢʦʣʷ 9-10 ʤ 
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(ʨʝʜʢʦ 12 ʤ). ʄʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʭ ʪʨʝʪʴʝʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʦʡ 

ʚʳʩʦʪʦʡ 13-16 ʤ. ʋʯʘʩʪʢʠ ʵʪʦʡ ʪʝʨʨʘʩʳ ʧʨʠʩʣʦʥʝʥʳ ʢ ʚʝʨʭʥʝʤʫ ʠ ʥʠʞ-

ʥʝʤʫ ʢʦʥʮʫ ʷʨʘ ɻʝʥʝʨʘʣʢʠ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 14-15 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 12 ʤ, 

ʩʤ. ʨʠʩ. 16), ʢ ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ ʢʦʥʮʫ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ (ʚʳʩʦʪʘ 

ʪʝʨʨʘʩʳ 16 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 10 ʤ, ʩʤ. ʨʠʩ. 28), ʢ ʚʝʨʭʥʝʤʫ ʢʦʥʮʫ 

ɼʣʠʥʥʦʛʦ ʗʨʘ (ɺʳʩʦʪʘ ʪʝʨʨʘʩʳ 13 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 9 ʤ, ʩʤ. ʨʠʩ. 26). 

ʈʘʟʨʝʟʘʤʠ ʪʝʨʨʘʩ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʣʫʞʘʪ ʷʨʳ ʄʘʣʝʥʴʢʠʡ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 16 

ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 9,5 ʤ), ʂʘʪʫʥ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 15 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 9 ʤ), 

ɼʠʘʪʦʤʠʪʦʚʳʡ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 15 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 10 ʤ, ʩʤ. ʨʠʩ. 28). 

ʎʦʢʦʣʴ ʪʝʨʨʘʩ ʩʣʦʞʝʥ ʨʘʟʥʳʤʠ ʪʦʣʱʘʤʠ - çʩʠʥʠʤʠ ʛʣʠʥʘʤʠè, 

ʜʠʘʪʦʤʠʪʘʤʠ ʠ çʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠè. ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʦʙʳʯʥʦ 3-6 

ʤ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ (ʪʝʨʨʘʩʘ ʫ ʷʨʦʚ ɻʝʥʝʨʘʣʢʠ, ɼʣʠʥʥʦʛʦ, ʂʘʪʫʥʘ) ʨʘʟʨʝʟ 

ʘʣʣʶʚʠʷ ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʛʘʣʝʯʥʠʢʘʤʠ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʤʦʱ-

ʥʦʩʪʴʶ, ʦʪ 3 ʜʦ 6 ʤ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ (ʷʨʳ ʄʘʣʝʥʴʢʠʡ, ɼʠʘʪʦʤʠʪʦʚʳʡ, 

ʪʝʨʨʘʩʘ ʫ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ), ʧʦʤʠʤʦ ʛʘʣʝʯʥʠʢʦʚ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʥʫʶ 

ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʠʤʝʝʪʩʷ ʠ ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʷ ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 2,5 ʤ. ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʳʯʥʦ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ, ʠʥʦʛʜʘ ʧʳʣʝʚʘʪʳʤʠ ʧʝ-

ʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʫʧʝʩʝʡ ʠ ʩʫʛʣʠʥʢʦʚ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʨʦ-

ʶʪʩʷ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʯʝʭʣʦʤ ʤʦʱʥʦʩʪʴʶ 1-2 ʤ. ʄʝʩʪʘʤʠ 

ʪʝʨʨʘʩʳ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʢʨʳʪʳ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʩʫʧʝʩʷʤʠ (ʷʨʳ ɻʝ-

ʥʝʨʘʣʢʘ, ʅʝʜʦʩʪʫʧʥʳʡ). 

ɺʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʝ 20-25 ʠ 13-16-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ 

ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʊʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʘʣʝʝ ʦʪ ʫʩʪʴʷ p. ʋʨʮ ʚʚʝʨʭ ʧʦ ʝʝ ʜʦʣʠʥʝ, ʛʜʝ ʠ ʩʣʠʚʘʝʪʩʷ 
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ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʟʝʤʥʦʡ ʜʝʣʴʪʳ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʵʪʦʡ ʪʝʨʨʘʩʳ ʠ 

ʬʣʶʚʠʦʪʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʧʦʩʣʝʜʥʝʡ ʬʘʟʳ ʩʭʦʜʥʳ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 13-16-ʤʝʪʨʦʚʫʶ ʪʝʨʨʘʩʫ ʩ ʚʨʝʤʝʥʝʤ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ II 

ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʜʘʪʠʨʦʚʘʪʴ ʝʝ ʢʘʢ 

ʧʦʟʜʥʝʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʫʶ (Q
4
3). 

ʊʝʨʨʘʩʘ ʚʳʩʦʪʦʡ 20-25 ʤ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ʪʝʨʨʘʩʘʤʠ, ʩʠʥʭʨʦʥʥʳʤʠ II ʬʘʟʝ (ʧʦʟʜʥʝ-ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ 

ʤʝʞʣʝʜʥʠʢʦʚʳʤʠ ʪʝʨʨʘʩʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʪʝʨʨʘʩʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 

ʤʝʞʬʘʟʦʚʳʡ ʧʨʦʤʝʞʫʪʦʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ 

ʨʘʚʥʠʥʘʤʠ I ʬʘʟʳ. ʇʦ ʚʳʩʦʪʝ ʦʥʘ ʙʣʠʟʢʘ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ I ʬʘʟʳ ʨ. ʑʘʧʠʥʦʡ (ʷʨ. 

ɼʣʠʥʥʳʡ). ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʅ. ʇ. ʂʫʧʨʠʥʘ (1966) ʩʯʠʪʘʣʘ ʠʭ 

ʩʠʥʭʨʦʥʥʳʤʠ, ʚʳʜʝʣʷʷ ʢʘʢ ʝʜʠʥʫʶ 25-ʤʝʪʨʦʚʫʶ ʪʝʨʨʘʩʫ ʜʦʣʠʥʳ ʨ. 

ʂʘʤʯʘʪʢʠ. ʆʜʥʘʢʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʮʦʢʦʣʷ 20-

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ I 

ʬʘʟʳ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7-10 ʠ 15-16 ʤ). ʂʨʦʤʝ ʪʦʛʦ, 20-ʤʝʪʨʦʚʘʷ ʪʝʨʨʘʩʘ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʘ ʧʦʢʨʦʚʥʳʤʠ 

ʩʫʧʝʩʷʤʠ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʜʨʝʚʥʦʩʪʠ ʵʪʦʡ ʪʝʨʨʘʩʳ, ʯʝʤ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ I ʬʘʟʳ. ɺʦʟʤʦʞʥʦ, ʵʪʘ ʪʝʨʨʘʩʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʯʘʩʪʠʯʥʦ ʩʠʥʭʨʦʥʥʦ I ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʀʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 20-25-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʫ ʷʨʦʚ 

ʅʝʜʦʩʪʫʧʥʦʛʦ ʠ ɹʦʣʴʰʦʛʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʠ ʦʧʦʨ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 8 ʦʙʨʘʟʮʦʚ (ʨʠʩ. 29). 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʘʭ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ (9-80, ʩʨ. 48%, ʦʩʦʙʝʥʥʦ ʚ ʷʨʝ ɹʦʣʴʰʦʤ) ʠ ʩʧʦʨ (16-88, ʩʨ. 

44%, ʦʩʦʙʝʥʥʦ ʚ ʷʨʝ ʅʝʜʦʩʪʫʧʥʦʤ) ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ (1-15, ʩʨ. 6%). ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʧʳʣʴʮʘ 

Gramineae (17-55, ʩʨ. 40%) ʠ ʉʫʨʝʛʘʩʝʘʝ (0-74, ʩʨ. 40%) ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʳʣʴʮʘ ʨʘʟʥʦʪʨʘʚʴʷ (9-43, ʩʨ. 20%) ʟʘʥʠʤʘʝʪ 

ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺʩʪʨʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Ericales, 

Artemisia. ʉʨʝʜʠ ʩʧʦʨ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʩʧʦʨʘʤ Bryales (25-63, 

ʩʨ. 44%) ʠ Selaginella sibirica (7-56; ʩʨ. 24%); ʚʩʪʨʝʯʝʥʳ ʪʘʢʞʝ ʩʧʦʨʳ 

Polypodiaceae (7-39, ʩʨ. 18%), Botrychium (0-48, ʩʨ. 12%), Sphagnales 

(ʝʜʠʥʠʯʥʦ). ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʛʨʫʧʧʝ ʩʧʦʨ Lycopodiaceae 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʦʣʴʢʦ ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʠ ʤʦʭʦʚʳʭ ʙʦʣʦʪ (Lycopodium 

pungens, L. appressum). ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʜʦʤʠʥʠʨʫʝʪ 

ʧʳʣʴʮʘ ʧʦʩʣʝʜʥʠʭ: Betula sect. Nanae (6-61, ʩʨ. 40%), Alnaster (5-25, ʩʨ. 

15%), Pinus subgen. Haploxylon (0-3, ʩʨ. 2%). ʇʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ Salix (0-66, ʩʨ. 19%). ʇʳʣʴʮʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ: Alnus 

(2-18, ʩʨ. 8%), Betula sect. Costatae (0-5, op. 4%), ɺ. sect. Albae (0-3, ʩʨ. 1%), 

La- rix (0-4, cp. 2%) ʚʩʪʨʝʯʝʥʘ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. 
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ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʝʢʪʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ ʨʘʡʦʥʝ ʚ ʤʦʤʝʥʪ, 

ʦʪʣʦʞʝʥʠʷ ʘʣʣʶʚʠʷ 20-25-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʣʫʛʦʚʳʤʠ ʠ ʙʦʣʦʪʥʳʤʠ (ʤʦʭʦʚʳʝ ʙʦʣʦʪʘ ʩ ʦʩʦʢʦʡ ʠ 

ʝʨʥʠʢʦʤ) ʘʩʩʦʮʠʘʮʠʷʤʠ. ʄʝʩʪʘʤʠ ʠʤʝʣʠʩʴ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ, ʙʝʨʝʟʥʷʢʠ, 

ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ - ʠʚʥ̫ʢʠ ʠ ʦʣʴʭʦʚʥʠʢʠ. ʅʘ ʦʢʨʫʞʘʶʱʠʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ 

ʟʘʨʦʩʣʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʫʩʪʫʧʘʣʠ ʤʝʩʪʦ 

ʦʙʰʠʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʥʘʛʦʨʥʳʭ ʪʫʥʜʨ. ʇʦʩʣʝʜʥʠʝ ʯʝʨʝʜʦʚʘʣʠʩʴ ʩ 

ʫʯʘʩʪʢʘʤʠ ʩʢʘʣ ʠ ʦʩʳʧʝʡ, ʛʜʝ ʚ ʦʙʠʣʠʠ ʨʦʩʣʘ Selaginella sibirica. 

ɻʦʩʧʦʜʩʪʚʦ ʚ ʩʧʝʢʪʨʘʭ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʦʧʦʨ, ʘ ʩʨʝʜʠ ʥʠʭ - 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʉʫʨʝʛʘʩʝʘʝ, Gramineae, 

Selaginella sibirica, ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤʠ ʘʩʩʦʮʠʘ-

ʮʠʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ Betula sect. Nanae, Alnaster, Salix, ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʠ ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ - ʚʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ ʵʪʦ ʚʨʝʤʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʝʤ 

ʩʦʚʨʝʤʝʥʥʳʝ. 

ɺ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʘʣʣʶʚʠʷ 20-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ɹʦʣʴʰʦʛʦ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʧʝʢʪʨʘʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ 

Picea (16-20%). ʅʦ ʪʘʢ ʢʘʢ ʧʨʦʮʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʳʣʴʮʳ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚʥʫʪʨʠ ʥʠʭ, ʘ ʪʘʢʞʝ ʦʙʱʠʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʟʨʝʟʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʨʘʟʚʠʪʠʝ ʚ ʨʘʡʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ (ʙʦʣʦʪ, ʪʫʥʜʨ ʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ), ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ 

ʛʦʚʦʨʠʪʴ ʦ ʩʤʷʛʯʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ 

ʛʦʨʠʟʦʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Picea. ɺʦʟʤʦʞʦ, ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʣʦʢʘʣʴʥʦʩʪʴʶ ʩʧʝʢʪʨʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚʙʣʠʟʠ ʨʝʬʫʰʫʤʘ ʝʣʠ. 

ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʠʟ ʦʪʣʦʞʝʥʠʡ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ 

ʜʚʫʭ ʧʫʥʢʪʘʭ: ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ ʠ ʅʝʜʦʩʪʫʧʥʦʛʦ (ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬʳ 

4, 5). ʍʘʨʘʢʪʝʨ ʦʙʥʘʨʫʞʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʦʚʳʭ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ ʚ 

ʦʙʦʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʙʣʠʟʢʠʤ. ʉʦʩʪʘʚ ʠʭ ʪʠʧʠʯʥʦ 

ʧʨʝʩʥʦʚʦʜʥʳʡ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ Coscinocliscus marginatus Ehr., 

Thalassiosira zabelinae Jouse, ʘ ʪʘʢʞʝ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʷʜʨʘ ʤʦʨʩʢʠʭ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʢʣʘʩʩʘ Centricae ʢ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʩʧʝʢʪʨʫ ʠʟʦʧʘʣʝʦʮʝʥʦʟʘ 

ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʶʪ, ʘʩʠʥʭʨʦʥʥʦʝ ʟʘʭʦʨʦʥʝʥʠʝ ʠʭ ʥʝʩʦʤʥʝʥʥʦ. 

ɽʜʠʥʠʯʥʳʝ ʦʙʣʦʤʢʠ ʢʨʫʧʥʦʪʘʥʮʠʨʥʦʛʦ Stephanodiscus astraea (Ehr.) Grim, 

forma - ʥʘʠʙʦʣʝʝ ʷʨʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʦʟʝʨʥʦʡ ʬʣʦʨʳ ʪʦʣʱʠ çʩʠʥʠʭ 

ʛʣʠʥè - ʪʘʢʞʝ ʧʝʨʝʦʪʣʦʞʝʥʳ. ʈʝʦʬʠʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʜʥʦʪʠʧʥʳʭ ʢʦʤʧʣʝʢʩʘʭ (ʩʪʘʨʠʯʥʦʛʦ ʠ ʧʦʡʤʝʥʥʦʛʦ ʪʠʧʘ) 20-ʤʝʪʨʦʚʳʭ 

ʪʝʨʨʘʩ ʫ ʷʨʦʚ ɹʦʣʴʰʦʡ ʠ ʅʝʜʦʩʪʫʧʥʳʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʥʘʣʦʛʠʯʥʳʤ ʨʷʜʦʤ 

ʬʦʨʤ: Melosira distans (Ehr.) Kutz., M. granulata (Ehr.) Ralfs, Cyclotella 

bodanica Eulenst., Meridion curculare Ag., Diatoma hiemale (Lyngb.) Heib., 

Ceratoneirs arcus (Ehr.) ,Kutz.; ʦʮʝʥʢʠ ʦʙʠʣʠʷ ʠʭ ʥʝ ʧʨʝʚʳʰʘʣʠ ʢʘʪʝʛʦʨʠʠ 

çʥʝʨʝʜʢʦè. ʂʨʦʤʝ ʵʪʠʭ ʬʦʨʤ, ʦʙʱʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʣʣʶʚʠʷ ʦʙʝʠʭ 

ʪʝʨʨʘʩ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʦʨʘʜʠʯʝʩʢʦʝ ʧʦʷʚʣʝʥʠʝ ʚ ʦʙʦʠʭ 
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ʨʘʟʨʝʟʘʭ ʝʜʠʥʠʯʥʳʭ ʧʘʥʮʠʨʝʡ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ Stephanodiscus astraea 

var. minutulus (Kutz.) Grun., ʝʜʠʥʠʯʥʳʭ ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ Campylodiscus  

noricus var. hibernicus Ehr. (?), ʘ ʪʘʢʞʝ Didymosphenia geminata (Lyngb.) ʄ. 

Schmidt ʚ ʨʘʟʨʝʟʝ 20-ʤʝʪʨʦʚʦʡ, ʪʝʨʨʘʩʳ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ ʠ Melosira scabrosa 

0str. ʚ ʨʘʟʨʝʟʝ ʪʝʨʨʘʩʳ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ ʫ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ. ʇʣʦʭʘʷ 

ʩʦʭʨʘʥʥʦʩʪʴ ʵʪʠʭ ʬʦʨʤ ʟʘʩʪʘʚʣʷʝʪ ʩʦʤʥʝʚʘʪʴʩʷ ʚ ʠʭ ʧʝʨʚʠʯʥʦʤ 

ʟʘʭʦʨʦʥʝʥʠʠ. 

ɺ ʦʩʥʦʚʫ ʧʨʠʚʦʜʠʤʦʛʦ ʥʠʞʝ ʢʨʘʪʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʦʩʪʘʚʘ 

ʜʠʘʪʦʤʦʚʳʭ ʘʣʣʶʚʠʷ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʚʟʷʪʳ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʨʠʥʥʦʛʦ ʪʠʧʘ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʝʥʪʠʯʝʩʢʠʭ 

ɻʨʫʧʧʠʨʦʚʦʢ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʚʢʣʶʯʘʷ ʯʘʩʪʠʯʥʦ ʬʦʨʤʳ 

ʦʙʨʘʩʪʘʥʠʡ) ʚ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʟʨʝʟʘʭ ʚ ʮʝʣʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʨʝʦʬʠʣʦʚ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʘʢʞʝ ʤʘʣʦ. ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʘ Navicula (4-7 ʬʦʨʤ), Pinnularia (7-8 ʬʦʨʤ), Cymbella (3-

5 ʬʦʨʤ). ʈʦʜʘ Tabellaria, Fragilaria, Synedra, Eunotia, Cocconels, Stauroneis, 

Neidium, Caloneis, Epithemia, Iiantzschia, Nitzschia, Cymatopleura, Surirella 

ʧʨʝʜʩʪʘʚʣʝʥʳ 1-2 ʬʦʨʤʘʤʠ; Diploneis, Amphora, Gomphonema, Rhopalodia 

ï 2-3 ʬʦʨʤʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʦʚʳʭ 

(ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʚʝʨʦʷʪʥʦ, ʣʦʢʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ) ʠʟ 

ʦʜʥʦʪʠʧʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʬʘʮʠʡ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ (ʩʤ. ʪʘʙʣ. 5) ʠ ʦʪʤʝʪʠʪʴ ʦʙʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʣʶʚʠʷ ʵʪʠʭ 

ʪʝʨʨʘʩ. 

ɺ ʩʦʩʪʘʚʝ ʘʣʣʶʚʠʘʣʴʥʦʡ ʬʣʦʨʳ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʢʘʯʝʩʪʚʝʥʥʦ 

ʧʨʝʦʙʣʘʜʘʶʪ ʵʚʨʠʪʝʨʤʥʳʝ ʚʠʜʳ, ʩʝʚʝʨʦ-ʘʣʴʥʠʡʩʢʠʝ ʠ ʚʠʜʳ ʩʝʚʝʨʦ-

ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ. ɸʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ ʠ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʝ ʬʦʨʤʳ 

ʦʪʤʝʯʘʣʘʩʴ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʠʟ ʘʣʣʶʚʠʷ 20-

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ. ʆʪʩʫʪʩʪʚʠʝ ʠʭ ʚ ʦʩʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʯʝʨʝʟ 20ð30 ʩʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʚʠʜʠʤʦ, ʦ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʚ 

ʮʝʣʦʤ. 

ʇʦʢʘʟʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʠʟ ʘʣʣʶʚʠʷ 20-ʤʝʪ-

ʨʦʚʳʭ ʪʝʨʨʘʩ ʷʚʣʷʝʪʩʷ ʙʝʜʥʦʩʪʴ ʝʝ ʚʠʜʦʚʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʦʩʣʝʜʥʷʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʥʘʨʷʜʫ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ ʠ ʭʦʣʦʜʥʳʭ ʙʳʩʪʨ ʦʪʝʢʫ ʯʠʭ ʚʦʜ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʣʝʦʮʝʥʦʟʦʚ ʪʘʣʳʭ 

ʚʦʜ ʙʝʜʥʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʦʣʷʤʠ. 

ɼʘʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʦʪʣʦʞʝʥʠʡ 13-15-ʤʝʪʨʦʚʳʭ 

ʪʝʨʨʘʩ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʝʩʴʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʡ ʪʝʨʨʘʩʳ 

ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 13-16-

ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʷʨʦʚ ɼʣʠʥʥʦʛʦ, ʅʝʜʦʩʪʫʧʥʦʛʦ, ɻʝʥʝʨʘʣʢʠ, ʄʘʣʝʥʴʢʦʛʦ 
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(ʨʠʩ. 30) ʠ ɼʠʘʪʦʤʠʪʦʚʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʧʦʨ 

(3-97, ,ʩʨ. 58%) ʠ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ (1-94, ʩʨ. 33%) ʷʨʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (0-35, ʩʨ. 8%). 

ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʜʦʤʠʥʠʨʫʝʪ Bryales (38-100, ʩʨ. 80%). ʉʧʦʨʳ 

Polypodiaceae (0-59, ʩʨ. 13%), Botrychium (0-5%, ʩʨ. 1%), Equisetum 

(ʝʜʠʥʠʯʥʦ), Lycopodiaceae (0-9, ʩʨ. 1%), Sphagnales (0-1%) ʥʘʭʦʜʷʪʩʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ Selaginella sibirica (ʆ-27, ʩʨ. 4%). ʉʨʝʜʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ Gramineae (20-96, ʩʨ. 65%), ʥʘ 

ʚʪʦʨʦʤ - ʧʳʣʴʮʘ ʨʘʟʥʦʪʨʘʚʴʷ (4-70, ʩʨ. 18%) ʠ ʉʫʨʝʛʘʩʝʘʝ (0-43, ʩʨ. 15%); 

ʚʩʪʨʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Artemisia, Ericales, Chenopodiaceae. 

ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʦʙʳʯʥʦ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ 

ʧʦʩʣʝʜʥʠʭ: Betula sect. Nanae (5-82, ʩʨ. 39%), Alnaster (0-25, ʩʨ. 16%), Pinus 

subgen. Haploxylon (0-29, ʩʨ. 8%). ʀʟ ʜʨʝʚʝʩʥʳʭ ʚʩʪʨʝʯʝʥʘ ʧʳʣʴʮʘ Betula 

sect. Costatae (0-35, ʩʨ. 16%), Alnus (0-25, ʩʨ. 10%), Salix (0-60, ʩʨ. 8%), 

Larix (0-4, ʩʨ. 2%), Picea. (0-9, ʩʨ. 3%). 

ʍʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʢʦʪʦʨʦʤ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ ʣʫʛʘ ʠ ʦʩʦʢʦʚʳʝ ʙʦʣʦʪʘ ʩ ʝʨʥʠʢʦʤ ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ (ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʢʘʤʝʥʥʳʭ ʙʝʨʝʟʥʷʢʦʚ, 

ʦʣʴʰʘʥʠʢʦʚ), ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʫʩʣʦʚʠʷʤʠ ʥʘʢʦʧʣʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʠ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʝʢʪʨʘʤʠ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

II ʬʘʟʳ (ʩʤ. ʨʠʩ. 25) ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, ʘ ʚʥʫʪʨʠ ʥʝʝ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ 

(ʦʩʦʙʝʥʥʦ Betula sect. Costatae). ʕʪʠ ʩʧʝʢʪʨʳ ʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʩʧʝʢʪʨʘʤ ʠʟ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ II ʬʘʟʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʩʣʦʚʠʷ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, 

ʩʘʤʦʝ ʥʘʯʘʣʦ ʧʝʨʝʭʦʜʘ ʢ ʛʦʣʦʮʝʥʫ. 

ɼʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ ʠʟ ʘʣʣʶʚʠʷ 13-16-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʥʘʤʠ ʠʟʫʯʘ-

ʣʘʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʘʭ: ʫ ʷʨʦʚ ɼʣʠʥʥʦʛʦ, ɻʝʥʝʨʘʣʢʠ ʠ ʚ ʷʨʘʭ ɼʠʘ- 

ʪʦʤʠʪʦʚʳʡ, ʂʘʪʫʥ, ʅʝʜʦʩʪʫʧʥʳʡ, ʄʘʣʝʥʴʢʠʡ. ɺ ʛʨʘʬʘʭ 6-11 ʧʨʠʣʦʞ. ʪʘʙʣ. 

3 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʠʥʪʝʨʚʘʣʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʣʫʙʠʥ ʠ ʧʦʣʥʳʡ ʩʦʩʪʘʚ 

ʜʠʘʪʦʤʦʚʳʭ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʪʦʯʢʘʭ ʩ ʜʠʘʧʘʟʦʥʦʤ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʮʝʥʦʢ ʠʭ ʦʙʠʣʠʷ. ʂʦʤʧʣʝʢʩʳ ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʪʝʨʨʘʩ ʷʨʦʚ ʅʝʜʦʩʪʫʧʥʦʛʦ, ɼʣʠʥʥʦʛʦ, ɼʠʘʪʦʤʠʪʦʚʦʛʦ ʠ ʄʘʣʝʥʴʢʦʛʦ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ ʩʪʘʨʠʥʥʦʛʦ ʪʠʧʘ. ʂʦʤʧʣʝʢʩ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʪʝʨʨʘʩʳ ʷʨʘ ɻʝʥʝʨʘʣʢʠ ʪʠʧʠʯʝʥ ʜʣʷ ʧʦʡʤʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ɿʘ ʥʝʠʤʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴʩʷ ʜʝʪʘʣʴʥʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʜʠʘʪʦʤʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʟ ʚʩʝʭ ʫʨʦʚʥʝʡ 13-16-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʤʳ 

ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʧʨʠʤʝʨʘ ʪʝʨʨʘʩʘʭ ʷʨʦʚ ʅʝʜʦʩʪʫʧʥʦʛʦ ʠ 

ʄʘʣʝʥʴʢʦʛʦ. ʉʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʚ ʪʝʨʨʘʩʘʭ ʦʩʪʘʣʴʥʳʭ ʷʨʦʚ ʧʨʠʚʝʜʝʥ ʚ 

ʪʘʙʣʠʮʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

109 
 

ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʢʘʟʘʣʩʷ ʩʦʩʪʘʚ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʘʣʣʶʚʠʘʣʴʥʦʡ ʧʘʯʢʠ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ (ʧʨʠʣʦʞ. ʪʘʙʣ. 3, 

ʛʨʘʬʘ 9). ɺ, ʧʷʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʝʥʦ 65 ʬʦʨʤ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ 25 ʨʦʜʘʤ. ʇʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʦʢʘʟʘʣʠʩʴ ʦʜʥʦʪʠʧʥʳʤʠ 

ʪʨʠ ʦʙʨʘʟʮʘ ʩʫʧʝʩʠ ʠʟ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʘʯʢʠ ʠ ʜʚʘ ʦʙʨʘʟʮʘ ʠʟ ʥʠʞʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢʦʨʠʯʥʝʚʳʭ ʩʫʛʣʠʥʢʦʚ. ʂʦʤʧʣʝʢʩ ʜʠʘʪʦʤʦʚʳʭ ʚʝʨʭʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ (15,0-16,0 ʤ ʥʘʜ ʫʨʝʟʦʤ) ʪʠʧʠʯʝʥ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʚʦʜʦʝʤʘ. 

ʈʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʜʦʥʥʳʝ ʨʝʯʥʳʝ ʠ ʦʟʝʨʥʳʝ 

ʚʠʜʳ, ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʨʝʦʬʠʣʳ ʠ ʝʜʠʥʠʯʥʳʝ ʙʦʣʦʪʥʳʝ, 

ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʵʜʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ - ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʩʪʘʨʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺʩʝʛʦ ʠʟ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʦʧʨʝʜʝʣʝʥʦ 60 

ʬʦʨʤ ʜʠʘʪʦʤʦʚʳʭ. ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ: Melosira 

distans (Ehr.) Kiitz., Cyclotella bodanica Eulenst., Meridion curculare Ag. var. 

circulate et var. constricta (Ralfs) V. H., Diatom a hiemale (Lyngb.) Iieib. var. 

hiemale et var. mesodon (Ehr.) Grun., Fragilaria leptostauron (Ehr.) Hust., 

Cocconeis placentula var. euglypta. (Ehr.) CL, Diploneis ovalis (Hilse) Cl., D. 

subovaliis Cl., Navicula amphi- bola CL, N. dicephala (Ehr.) W. Sm., N. mutica 

Kiitz., N. placenta Ehr., N. pseudosilicula Hust., N. semen Ehr., Pinnularia 

alpma W. Sm., P. borealis Ehr., P. isostauron Grun., Neidium bisulcatum 

(Lagerst.) CL, Amphora ovalis Kiitz., Cymbella ventri.co,sa Kiitz., 

Gompbonema acuminatum var. coronatum (Ehr.) W. Sm., Epithemia turgida 

(Ehr.) Kiitz., E. zebra (Ehr.) Kiitz., Rhopalodia gibba (Ehr.) O. Mull. var. gibba 

et var. ventricosa (Ehr.) Grun., Hantzschia amphioxys (Ehr.) Grun. 

ʉʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ (13,0-14,0 ʤ.ʥʘʜ ʫʨʝʟʦʤ) 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʝʜʥʝʝ (ʦʢʦʣʦ 30 ʬʦʨʤ). ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝʚ ʥʝʤ 

ʙʝʥʪʠʯʝʩʢʠʭ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʚʠʜʦʚ, ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʦʬʠʣʴʥʳʭ ʬʦʨʤ ʛʦʚʦʨʷʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʛʣʫʙʦʢʦʛʦ ʧʨʝʩʥʦʛʦ 

ʚʦʜʦʝʤʘ, ʩʦ ʩʣʘʙʦ ʧʨʦʪʦʯʥʳʤ ʨʝʞʠʤʦʤ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʙʳʣʦ ʥʝʙʦʣʴʰʦʡ 

ʛʣʫʙʠʥʳ ʩʣʘʙʦ ʟʘʙʦʣʦʯʝʥʥʦʝ ʦʟʝʨʦ, ʚʦʟʥʠʢʰʝʝ ʥʘ ʤʝʩʪʝ ʧʨʦʪʦʢʠ 

ʂʘʤʯʘʪʢʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʦʜʥʠʢʦʚʳʭ ʬʦʨʤ ʚʦʟʤʦʞʥʦ 

ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʍʘʨʘʢʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʦʡ ʥʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ʛʨʫʧʧʦʡ 

(ʚʠʜʦʚ. ʕʪʦ Melosira roeseana Rabenh., Tabellaria flocculosa (Roth.) Kiitz., 

Eunotia praerupta Ehr. var. praerupta et var. bidens (W. Sm.) Grun. et var. 

laticeps Grun., Navicula mutica Kiitz., Pinnularia borealis Ehr., P. isostauron 

Grun., P. viridis (Nitzsch) Ehr. var. viridis et var. intermedia CL, Amphora 

ovalis Kiitz., Cymbella aspera (Ehr.) CL, Gomphonema longiceps var. 

montanum f. suecicum Grun., Hantzchia amphiaxys (Ehr.) Grun. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ (65 ʬʦʨʤ) ʦʢʘʟʘʣʩʷ ʢʦʤʧʣʝʢʩ 

ʩʪʘʨʠʯʥʦʛʦ ʪʠʧʘ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʘʭ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ 

ʛʘʣʝʯʥʠʢʠ 13-16-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ʄʘʣʝʥʴʢʦʛʦ (ʧʨʠʣʦʞ. ʪʘʙʣ. 3, 

ʛʨʘʬʘ 10). ʅʦ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʙʝʜʥʦʩʪʴ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʙʣʠʞʘʝʪ ʢʦʤʧʣʝʢʩ ʩ ʜʨʫʛʠʤʠ ʦʜʥʦʪʠʧʥʳʤʠ ʩ ʥʠʤ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠʟ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ 13-l6-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ. 

ʃʠʰʴ ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʤʝʯʘʣʘʩʴ ʩ ʦʮʝʥʢʘʤʠ 
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ʦʙʠʣʠʷ çʥʝʨʝʜʢʦè ʠ çʯʘʩʪʦè: Navicula mutica Kiitz ., Pinnulariia alpina W. 

Sm., P. boealis Ehr., Neidium bisulcatum (Lagerst.) CL, Rhopalodia gibba var. 

ventricosa (Ehr.) Grun., R. musculus var. mirabilis Fricke, Hantzschia 

amphioxys (Ehr.) Grun. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʘʣʣʶʚʠ ̫ ʷʨʘ ʄʘʣʝʥʴʢʦʛʦ ʦʙʣʦʤʢʦʚ ʠ ʝʜʠʥʠʯʥʳʭ 

ʧʘʥʮʠʨʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʟʝʨʥʦʡ ʬʣʦʨʳ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè: Melosira 

granuiata (Ehr) Ralfs forma, Surirella turgida W. Sm. forma Cair.pylodiscus 

noricus var. hibernicus Ehr., Stephanodiscus astraea (Ehr.) Grun. forma, ʷʜʝʨ ʠ 

ʥʝʦʧʨʝʜʝʣʠʤʳʭ ʦʙʣʦʤʢʦʚ ʤʦʨʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ ʢʣʘʩʩʘ Centricae. ʅʘ 

ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʤʳ ʫʞʝ ʫʢʘʟʳʚʘʣʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʨʠʯʥʦʛʦ ʪʠʧʘ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠ̫ ʩʦʩʪʘʚʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʪʜʝʣʴʥʳʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʨʘʟʨʝʟʦʚ 13-16-

ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʷʜ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʥʠʭ ʬʦʨʤ (ʩʤ. ʪʘʙʣ. 4). 

ʉʨʘʚʥʠʚʘʷ ʠʩʩʣʝʜʦʚʘʥʥʫʶ ʜʠʘʪʦʤʦʚʫʶ ʬʣʦʨʫ ʠʟ ʪʝʨʨʘʩ 13-16-

ʤʝʪʨʦʚʦʛʦ ʫʨʦʚʥʷ ʩ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʘʣʣʶʚʠʘʣʴʥʦʡ ʬʣʦʨʦʡ 20-ʤʝʪʨʦ-

ʚʳʭ ʪʝʨʨʘʩè ʤʳ ʥʘʭʦʜʠʤ ʤʝʞʜʫ ʥʠʤʠ ʤʥʦʛʦ ʦʙʱʠʭ ʯʝʨʪ: 1) ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʪʠʧʠʯʥʦ ʧʨʝʩʥʦʚʦʜʥʳʡ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʣʠʛʦʛʘʣʦʙʦʚ; 2) ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʙʝʜʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʩʝʭ ʪʠʧʦʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʥʝ 

ʙʦʣʝʝ 65 ʬʦʨʤ). 1-2 ʬʦʨʤʘʤʠ (ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʘ Cyciotella, 

Stephanoiiscus, Diatoma, Synedra, Cocconeis, Achnanthes, Stauroneis, 

Caloneis. ʈʝʜʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Nitzschia, Cymatopleura, Surirella, 

Campylodiscus ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʦʙʣʦʤʢʦʚ. ʅʝʤʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ Neidium, Amphora, Epithemia (1-3 ʬʦʨʤʳ), 

Eunotia (3-:6 ʬʦʨʤ), Navicula (1-9 ʬʦʨʤ), Pinnularia (2-9 ʬʦʨʤ), Cymbella 

(1ð6 ʬʦʨʤ), Gomphonema (1-4), Rhophalodia (1-5 ʬʦʨʤ). ɺ ʦʪʣʦʞʝʥʠʷʭ 

ʘʣʣʶʚʠʷ 13-16-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʪʘʢ ʞʝ, ʢʘʢ ʠ 20-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ, ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ Opephora, Rhoicosphenia, rrustuiia, Anomoeoneis, Gyrosigma, 

Denticula; 3) ʥʝʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʦʙʠʣʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʜʘʞʝ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʨʠʥʥʦʛʦ ʠ ʧʦʡʤʝʥʥʦʛʦ ʪʠʧʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʘʣʝʦʮʝʥʦʟʦʚ.  
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ʅʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʙʝʜʥʦʩʪʴ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʬʣʦʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʠʭ ʪʝʨʘʩ ʤʦʛʣʠ ʦʢʘʟʘʪʴ ʪʘʣʳʝ ʣʝʜʥʠʢʦʚʳʝ 

ʚʦʜʳ, ʙʝʜʥʳʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʦʣʷʠ; 4) ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ 

ʬʣʦʨ ʭʦʣʦʜʦʣʶʙʠʚʳʡ. ɺ ʠʭ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠʨʫʶʪ (ʚ ʩʫʤʤʝ) ʩʝʚʝʨʦ-

ʙʦʨʝʘʣʴʥʳʝ ʠ ʩʝʚʝʨʦ-ʘʣʴʧʠʡʩʢʠʝ ʚʠʜʳ, ʵʚʨʠʪʚʨʤʥʳʝ ʟʘʥʠʤʘʶʪ 

ʩʫʙʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʥʘ ʜʦʣʶ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ 

ʧʨʠʭʦʜʠʪʩʷ 5-10% ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ) ʚ ʦʜʥʦʤ 
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ʦʙʨʘʟʮʝ ʠʟ 20-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ʅʝʜʦʩʪʫʧʥʦʛʦ ʠ ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ 13-

16-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʷʨʘ ʄʘʣʝʥʴʢʦʛʦ. ʅʘʟʚʘʥʥʳʝ ʬʘʢʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʴʳʩʦʢʠʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ. 

ʆʩʦʙʝʥʥʦ ʯʝʪʢʦ ʩʚʦʝʦʙʨʘʟʠʝ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʪʝʨʨʘʩ ʚʳʩʪʫʧʘʝʪ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʝʝ 

ʩ ʬʣʦʨʦʡ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʚ ʬʘʮʠʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʪʝʨʨʘʩ 

ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (5-9-ʤʝʪʨʦʚʳʭ), ʘ ʪʘʢʞʝ ʠʟ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʘʤʯʘʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʜʘʣʴʰʝ. 

ɻʦʣʦʮʝʥʦʚʳʝ ʪʝʨʨʘʩʳ ʨ. ʂʘʤʯʘʪʢʠ. ɺʩʝ ʪʝʨʨʘʩʳ, ʚʣʦʞʝʥʥʳʝ ʚ 13-16-

ʤʝʪʨʦʚʳʡ ʫʨʦʚʝʥʴ, ʩʠʥʭʨʦʥʥʳʡ II ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ, ʛʦʣʦʮʝʥʦʚʳʝ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʝʥ ʢʦʤʧʣʝʢʩ 

ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ 9-13 ʤ. ʄʳ ʥʘʟʦʚʝʤ ʝʛʦ 9-13-ʤʝʪʨʦʥʦʡ ʪʝʨ-

ʨʘʩʦʡ ʂʘʤʯʘʪʢʠ. ʅʘʤʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʨʘʟʨʝʟʳ ʪʨʝʭ ʫʯʘʩʪʢʦʚ ʵʪʦʡ ʪʝʨʨʘʩ r- 

ʚ 2,5 ʢʤ ʥʠʞʝ ʷʨʘ ʇʦʣʦʚʠʥʢʠ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 11,5 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 5,5 ʤ, 

ʨʠʩ. 31, ʪ. 55), ʚ ʥʠʞʥʝʤ ʢʦʥʮʝ ʷʨʘ ʂʨʫʪʦʛʦ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 13,5 ʤ, ʚʳʩʦʪʘ 

ʮʦʢʦʣʷ 6,5 ʤ, ʩʤ. ʨʠʩ. 31, ʪ. 56), ʚ ʚʝʨʭʥʝʤ ʢʦʥʮʝ ʷʨʘ ɹʦʣʴʰʦʛʦ (ʚʳʩʦʪʘ 

ʪʝʨʨʘʩʳ 9 ʤ, ʚʳʩʦʪʘ ʮʦʢʦʣʷ 5 ʤ, ʩʤ, ʨʠʩ. 24, 31, ʪ. 62). ʆʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ 

ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʚʳʩʦʪʳ ʮʦʢʦʣʝʡ ʵʪʦʡ ʪʝʨʨʘʩʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʩʦʪʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʨʘʟʥʠʪʴʩʷ ʥʘ 3-4 ʤ. ʎʦʢʦʣʴ ʩʣʦʞʝʥ ʣʠʙʦ çʩʠʥʠʤʠ 

ʛʣʠʥʘʤʠè, ʣʠʙʦ çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʝʡ. 

ʆʪʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʪʝʨʨʘʩʳ, (ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 2,5 ʢʤ ʥʠʞʝ ʷʨʘ. 

ʇʦʣʦʚʠʥʢʠ ʠ ʫ ʷʨʘ ʂʨʫʪʦʛʦ, ʩʭʦʜʥʳ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʛʘʣʝʯʥʠʢʘʤʠ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʤʦʱʥʦʩʪʴʶ 3-3,5 ʤ., ʘ ʚ ʚʝʨʭʥʝʡ - ʩʣʦʠʩʪʳʤʠ 

ʪʦʥʢʦ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʩʫʧʝʩʝʡ ʠ 

ʩʫʛʣʠʥʢʦʚ ʤʦʱʥʦʩʪʴʶ 2-3 ʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʠ, 1-1,5-

ʤʝʪʨʦʚʘʷ ʧʘʯʢʘ ʧʳʣʝʚʘʪʳʭ ʥʝʩʣʦʠʩʪʳʭ ʩʫʧʝʩʝʡ ʩ ʥʝʷʩʥʳʤʠ ʛʫʤʫ 

ʩʠʨʦʚʘʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, - ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ. ɺ ʦʙʦʠʭ, 

ʦʧʠʩʘʥʥʳʭ ʩʣʫʯʘʷʭ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʘʩʳ ʧʦʛʨʝʙʝʥʘ ʩʫʧʝʩʷʤʠ, ʢʦʪʦʨʳʝ 

ʩʠʣʴʥʦ ʟʘʚʳʰʘʶʪ ʚʳʩʦʪʳ ʝʝ ʙʨʦʚʢʠ (ʜʦ 20-24 ʤ). ʕʪʠ ʩʫʧʝʩʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ çʩʦʙʦʡ ʜʝʣʶʚʠʘʣʴʥʳʡ ʰʣʝʡʬ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩ, 

ʧʨʠʩʣʦʥʝʥʥʳʭ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʪʝʨʨʘʩʦʚʠʜʥrʤ ʩʪʫʧʝʥʷʤ, ʩʣʦʞʝʥʥʳʤ 

ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ. ɼʝʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ ʭʦʨʦʰʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʢʣʦʥʫ ʚ ʩʫʧʝʩʷʭ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʪʝʨʨʘʩʳ, ʘ 

ʪʘʢʞʝ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʰʣʝʡʬʘ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʫʩʪʫʧʘ (ʦʪ 25 ʜʦ 2 ʤ ʩʚʝʨʭʫ ʩʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʫ ʪʝʨʨʘʩʳ 

ʷʨʘ ʂʨʫʪʦʛʦ, ʩʤ. ʨʠʩ. 18). 

ʈʘʟʨʝʟ 9-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ, ʧʨʠʯʣʝʥʝʥʥʦʡ ʢ ʚʝʨʭʥʝʤʫ ʢʦʥʮʫ ʷʨʘ 

ɹʦʣʴʰʦʛʦ, ʠʤʝʝʪ ʠʥʦʝ ʩʪʨʦʝʥʠʝ (ʩʤ. ʨʠʩ. 31, ʪ. 62). ɿʜʝʩʴ, ʥʘ ʮʦʢʦʣʝ ʠʟ 

çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʚʳʩʦʪʦʡ 5 ʤ, ʟʘʣʝʛʘʶʪ ʩʥʠʟʫ 

ʚʚʝʨʭ: 
ʄʦʱʥʦʩʪʴ, ʤ 

1. ɻʘʣʝʯʥʠʢ ʩ ʧʝʩʯʘʥʦ-ʛʨʘʚʝʣʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ                                                                     0,6 

2. ʇʝʩʦʢ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ                                                                                             0,2 

3. ɻʣʠʥʘ ʩʠʟʘʷ ʚʷʟʢʘʷ                                                                                                                       0,8 
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4. ʊʦʨʬ ʩ ʯʝʪʢʦ ʯʠʪʘʶʱʠʤʠʩʷ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ  

ʧʝʧʣʦʚ ʥʘ ʚʳʩʦʪʝ 1,40, 2,00, 2,10 ʠ 2,35 ʤ ʥʘʜ ʧʦʜʦʰʚʦʡ ʩʣʦʷ                                       2,8 

 

ʊʝʨʨʘʩʘ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʩʫʧʝʩʷʤʠ ʥʝ ʧʦʛʨʝʙʝʥʘ. 

ɹʦʣʝʝ ʥʠʟʢʠʝ (5, 6, 6,5-7 ʠ 8-8,5 ʤ) ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ. ʕʪʠ ʫʨʦʚʥʠ ʨʘʟʜʝʣʝʥʳ ʥʝʚʳʩʦʢʠʤʠ, ʠʥʦʛʜʘ 

ʥʝʚʳʜʝʨʞʘʥʥʳʤʠ ʫʩʪʫʧʘʤʠ. 

ʉʪʨʦʝʥʠʝ 7- ʠ 8,5-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ, ʯʝʪʢʦ ʬʠʢʩʠʨʫʶʱʠʭʩʷ ʥʘ 

ʣʝʚʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ ʚ ʨʘʡʦʥʝ ʜʝʨ. ɼʦʣʠʥʦʚʢʠ, ʦʩʪʘʣʦʩʴ ʥʝʚʳʷʩʥʝʥʥʳʤ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʥʠʛʜʝ ʨʝʢʦʡ ʥʝ ʧʦʜʨʝʟʘʶʪʩʷ. 

ʈʘʟʨʝʟʳ 4-, 5- ʠ 6-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʙʳʣʠ ʩʧʠʩʘʥʳ ʥʘʤʠ ʥʘ ʫʯʘʩʪʢʝ 

ʤʝʞʜʫ ʷʨʘʤʠ ʂʨʫʪʳʤ ʠ ɼʝʚʠʯʴʠʤ ʠ ʫ ʧʦʩ. ʄʠʣʴʢʦʚʦ (ʩʤ. ʨʠʩ. 31). ʅʠʞʥʷʷ 

ʯʘʩʪʴ ʨʘʟʨʝʟʦʚ (
1
/2 ʠʣʠ 

2
/ʟ ʨʘʟʨʝʟʘ), ʩʣʦʞʝʥʘ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʧʝʩʯʘʥʦ-

ʛʨʘʚʝʣʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʚʝʨʭʥʷʷ - ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʝʡ - 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʫʧʝʩʝʡ, ʩʫʛʣʠʥʢʦʚ, ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ 

ʯʝʭʣʦʤ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5 ʜʦ 1,5 ʤ. 

ʅʠʟʢʘʷ (1,5-2 ʤ) ʠ ʚʳʩʦʢʘʷ (3-3,5 ʤ) ʧʦʡʤʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ 

ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʥʘ ʚʩʝʤ ʝʝ ʧʨʦʪʷʞʝʥʠʠ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʨʷʜʘ ʩʪʫʧʝʥʝʡ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʥʝʚʳʩʦʢʠʤʠ ʫʩʪʫʧʘʤʠ (ʚʳʩʦʪʦʡ ʜʦ 0,5 ʤ), ʥʝʚʳʜʝʨʞʘʥʥʳʤʠ 

ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ çʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʠ ʨʘʟʥʦʡ ʚʳʩʦʪʦʡ ʧʦʣʦʚʦʜʠʡ. 

 ʆʪʣʦʞʝʥʠʷ ʚʳʩʦʢʦʡ ʧʦʡʤʳ (3-3,5 ʤ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʝʶʪ 

ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʨʫʩʣʦʚʦʡ ʬʘʮʠʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʧʝʩʯʘʥʦ-ʛʨʘʚʝʣʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ʇʦʡ-

ʤʝʥʥʘʷ ʬʘʮʠʷ, ʩʣʘʛʘʶʱʘʷ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝ-

ʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘ-

ʤʠ, ʘ ʠʥʦʛʜʘ ʪʦʨʬʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʷʩʥʦ ʯʠʪʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʝʧʣʦʚ (ʷʨ. ʏʝʨʥʳʡ, ʨʠʩ. 31, ʪ. 78). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʨʫʩʣʦʚʘʷ ʠ ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʠ ʩʣʘʛʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ 

ʧʦʣʦʚʠʥʳ ʨʘʟʨʝʟʘ, ʦʜʥʘʢʦ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʙʨʳʚʳ, ʩʣʦʞʝʥʥʳʝ 

ʮʝʣʠʢʦʤ ʣʠʙʦ ʨʫʩʣʦʚʦʡ, ʣʠʙʦ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʝʡ ʘʣʣʶʚʠʷ. 

ʉʪʨʦʝʥʠʝ ʦʪʣʦʞʝʥʠʡ 1,5-2-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʦʜʥʦʪʠʧʥʦ ʧʦ ʚʩʝʡ 

ʜʦʣʠʥʝ. ʆʪʣʦʞʝʥʠʷ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʳʯʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʘʯʢʘʤʠ ʩʠʟʳʭ ʠ ʙʫʨʳʭ ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ, ʪʦʥʢʦ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ 

ʧʝʩʢʦʚ, ʘ ʠʥʦʛʜʘ ʪʦʨʬʘ (ʩʤ. ʨʠʩ. 31, ʪ. 61, 70). ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʠʧʠʯʥʫʶ ʧʦʡʤʝʥʥʫʶ ʬʘʮʠʶ ʘʣʣʶʚʠʷ, ʦʙʳʯʥʦ ʩʣʘʛʘʶʱʫʶ 

ʦʙʨʳʚ ʮʝʣʠʢʦʤ. ʃʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʝʨʝʢʘʪʘʤ, ʦʙʨʳʚ ʩʣʦʞʝʥ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʧʝʩʯʘʥʴʰ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ʄʝʪʦʜʦʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʛʦʣʦʮʝʥʦʚʳʭ 

ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ, ʘ ʩ ʜʨʫʛʦʡ - ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʛʦʣʦʮʝʥʘ 9-

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ. ɿʜʝʩʴ ʧʦʡʤʝʥʥʳʡ ʘʣʣʶʚʠʡ ʩʘʤʦʡ 

ʜʨʝʚʥʝʡ ʛʦʣʦʮʝʥʦʚʦʡ ʪʝʨʨʘʩʳ ʧʝʨʝʭʦʜʠʪ ʙʝʟ (ʚʠʜʠʤʦʛʦ ʧʝʨʝʨʳʚʘ ʚ 
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ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠ ʠ ʚ ʪʦʨʬʷʥʠʢ (ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 3 ʤ), ʢʦʪʦʨʳʡ 

ʧʨʦʜʦʣʞʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʪʝʧʝʨʴ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʵʪʦʛʦ 

ʪʦʨʬʷʥʠʢʘ. ʅʘ ʥʠʭ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʀʟ ʦʪʣʦʞʝʥʠʡ 9-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ (ʩʠʟʳʭ ʩʫʛʣʠʥʢʦʚ) ʠ 

ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʠʭ ʪʦʨʬʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʠ ʩʧʦʨ 

ʠʩʩʣʝʜʦʚʘʣʦʩʴ 29 ʦʙʨʘʟʮʦʚ (ʨʠʩ. 32). ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʭʢʨʘʪʥʫʶ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʦʙʨ. 433-431-ʚ) ʦʪʤʝʯʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ (32-68%) ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ (10-38%) ʠ ʩʧʦʨ (11-46%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʣʝʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʘʤʝʥʥʦʡ ʠ ʙʝʣʦʡ 

ʙʝʨʝʟʳ ʩ ʙʦʛʘʪʳʤ ʨʘʟʥʦʪʨʘʚʴʝʤ. ʆʣʴʭʦʚʥʠʢʠ ʠ ʠʚʥʷʢʠ ʟʘʥʠʤʘʣʠ 

ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʢʣʦʥʦʚʳʝ ʟʘʨʦʩʣʠ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. 

ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʦʪʤʝʯʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʉʫʨʝʛʘʩʝʘʝ ʠ ʩʧʦʨ Brvales, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʦʚʦʨʠʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʘʩʩʦʮʠʘʮʠʠ ʟʝʣʝʥʦʤʦʰʥʦ-ʦʩʦʢʦʚʦʛʦ ʙʦʣʦʪʘ, ʢʦʪʦʨʦʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ 

ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʥʘ 

ʙʣʠʟʣʝʞʘʱʠʭ ʫʯʘʩʪʢʘʭ ʜʥʠʱʘ ʜʦʣʠʥʳ, ʘ ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʧʦʡʤʳ ʚ ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʫ, ʠ ʜʘʣʦ ʥʘʯʘʣʦ ʪʦʨʬʷʥʠʢʫ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʦʙʨ. 4316-421-ʘ) ʜʦʤʠʥʠʨʫʶʪ ʩʧʦʨʳ (40- 

90%), ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʞʝʣʝʞʘʱʠʤʠ (ʛʦʨʠʟʦʥʪʘʤʠ (4-50%), ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ 

ʪʨʘʚʷʥʠʩʪʳʭ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʨʝʞʥʠʤ (4-22%). ʉʨʝʜʠ ʩʧʦʨ ʚʝʜʫʱʝʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʧʦʨʳ Polypodiaceae. ʉʧʦʨʳ Bryales ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʛʦʨʠʟʦʥʪʘ ʠʩʯʝʟʘʶʪ ʠʟ ʩʧʝʢʪʨʦʚ (ɺ ʵʪʠʭ ʞʝ ʛʦʨʠʟʦʥʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʧʳʣʴʮʳ ʉʫʨʝʛʘʩʝʘʝ), ʘ ʟʘʪʝʤ, ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʚʥʦʚʴ 

ʧʦʷʚʣʷʶʪʩʷ (ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʫʨʝʛʘʩʝʘʝ ʪʦʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ) ʥʦ 

ʚʩʝ-ʪʘʢʠ ʟʘʥʠʤʘʶʪ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʧʦʨʘʤʠ Polypodiaceae. ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ Betula sect. Costatae ʠ ʧʦʯʪʠ ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʧʳʣʴʮʳ Betula sect. Albae. ʈʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Alnus, 

Alnaster. ʇʦʷʚʣʷʝʪʩʷ ʧʳʣʴʮʘ Pinus subgen. Haploxylon ʠ Larix. ʉʨʝʜʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʨʘʟʥʦʪʨʘʚʴʷ, ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʚ ʵʪʦʡ ʪʨʫʧʧʝ ʨʘʩʪʝʥʠʡ ʟʘʥʠʤʘʝʪ ʧʳʣʴʮʘ Gramineae. 

 ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚʥʫʪʨʠ ʥʠʭ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʠʟʦʰʣʘ ʩʤʝʥʘ ʦʜʥʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʜʨʫʛʠʤʠ: ʣʝʩʘ ʠʟ ʙʝʣʦʡ ʠ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʫʩʪʫʧʠʣʠ ʤʝʩʪʦ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʤ ʠ ʦʣʴʭʦʚʥʠʢʘʤ ʩ ʙʦʛʘʪʳʤ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦʚʦʤ ʠʟ 

ʧʘʧʦʨʦʪʥʠʢʦʚ. ʅʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʶʪʩʷ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʦʣʴʭʦʚʳʤ 

ʩʪʣʘʥʠʢʦʤ, ʧʦʷʚʣʷʶʪʩʷ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʇʨʦʠʟʦʰʣʦ 

ʠʟʤʝʥʝʥʠʝ ʚ ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʙʦʣʦʪʘ, ʩʚʷʟʘʥʥʦʝ, ʚʝʨʦʷʪʥʦ, 
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ʩ ʥʝʢʦʪʦʨʳʤ ʦʩʫʰʝʥʠʝʤ ʝʛʦ - ʟʝʣʝʥʳʝ ʤʭʠ ʠ ʦʩʦʢʠ ʫʩʪʫʧʠʣʠ ʤʝʩʪʦ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʤʫ ʣʫʛʫ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ (ʦʙ ʨ. 426ʘ-423ʘ) ʧʦ ʧʨʦʮʝʥʪʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ ʘʥʘʣʦʛʠʯʥʘ ʥʠʞʥʝʡ. ʈʘʟʣʠʯʠʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʚʝʨʭʫ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝ (50-96%), ʘ ʪʘʢʞʝ ʧʦʯʪʠ ʚʩʶʜʫ ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʪʨʘʚʷʥʠʩʪʳʭ 

(2-42%) ʥʘʜ ʩʧʦʨʘʤʠ (2-22%) (ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʙʨʘʪʥʦʝ). ɺ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ ʨʘʟʨʝʟʘ ʧʳʣʴʮʳ Pinus subgen. Haploxylon ʠ 

Alnus. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Alnaster, Betula sect. Costatae, B. sect. Nanae 

ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʦ. 

ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦʤʠ-

ʥʠʨʫʝʪ ʧʳʣʴʮʘ ʉʫʨʝʛʘʩʝʘʝ, ʚ ʚʝʨʭʥʝʡ - ʧʳʣʴʮʘ Gramineae. ɺ ʛʨʫʧʧʝ ʩʧʦʨ 

ʛʦʩʧʦʜʩʪʚʫʶʪ ʩʧʦʨʳ Bryales ʠ Polypodiaceae ʪʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʩʧʦʨ Sphagnales. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʷʚʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʧʦʨ Lyeopodiaceae. 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʚ ʨʘʡʦʥʝ ʣʝʩʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʤʝʥʥʳʤʠ 

ʙʝʨʝʟʥʷʢʘʤʠ, ʦʣʴʭʦʚʥʠʢʘʤʠ, ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʤʠ ʠ ʯʘʩʪʠʯʥʦ ʝʣʴʥʠʢʘʤʠ. 

ʆʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪɻʠʭ ʮʝʥʦʟʦʚ ʪʨʫʜʥʦ ʠʟ-ʟʘ ʨʝʟʢʦʛʦ 

ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʵʪʠʭ ʧʦʨʦʜ ʦʪ ʦʙʨʘʟʮʘ ʢ ʦʙʨʘʟʮʫ. ʄʦʞʥʦ 

ʪʦʣʴʢʦ ʦʪʤʝʪʠʪʴ ʧʦʩʪʝʧʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʩʳʭʘʥʠʷ ʙʦʣʦʪʘ ʠ ʟʘʤʝʥʫ ʝʛʦ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤ ʣʫʛʦʤ (ʩʤ. ʭʦʜ ʢʨʠʚʳʭ ʉʫʨʝʛʘʩʝʘʝ ʠ Gramineae ʥʘ 

ʨʠʩ. 32). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʘʟʨʝʟʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʨʝʭʢʨʘʪʥʘʷ ʩʤʝʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, ʦʪʨʘʞʘʶʱʘʷ 

ʪʨʝʭʢʨʘʪʥʫʶ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: 1) ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʛʦʩʧʦʜʩʪʚʦ ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ, ʘ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʡʤʳ - ʦʩʦʢʦʚʦ-ʟʝʣʝʥʘʤʦʰʥʦʛʦ ʙʦʣʦʪʘ; 2) ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ 

ʩʠʥʭʨʦʥʥʘ ʚʨʝʤʝʥʠ ʰʠʨʦʢʦʛʦ (ʨʘʟʚʠʪʠʷ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʦʣʴʰʘʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʛʦ ʣʫʛʘ ʥʘ ʤʝʩʪʝ 

ʙʦʣʦʪʘ; 3) ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʦʪʨʘʞʝʥʳ ʩʧʝʢʪʨʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʦʩʦʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʙʦʣʦʪʘ, ʚʥʦʚʴ ʚʦʟʥʠʢʰʝʛʦ ʚ ʥʘʯʘʣʝ 

ʵʪʦʛʦ ʮʠʢʣʘ, ʚ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʣʫʛ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ 

ʘʥʘʣʠʟʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʠʞʥʝʛʦ ʠ (ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʦʚ ʪʦʨʬʷʥʠʢʘ 

ʩʭʦʜʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʯʝʥʴ 

ʙʣʠʟʢʠʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ, ʙʝʟʫʩʣʦʚʥʦ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʯʝʤ ʫʩʣʦʚʠʷ 

ʢʦʥʮʘ ʧʦʟʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʥʦʩʠʪʴ ʠʭ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʦʧʪʠʤʫʤʫ ʛʦʣʦʮʝʥʘ (ʩʨʝʜʥʠʡ ʛʦʣʦʮʝʥ). 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʚ ʩʧʝʢʪʨʘʭ ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʦʧʦʨ, ʩʦʢʨʘʱʝʥʠʝ ʚ ʥʠʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʝʢʪʨʘʤʠ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ Betula 
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sect. Costatae ʠ ɺ. sect. Albae, ʫʚʝʣʠʯʝʥʠʝ ʧʳʣʴʮʳ Alnaster ʠ Alnus, 

ʧʦʷʚʣʝʥʠʝ ʧʳʣʴʮʳ Larix ʠ Pinus subgen. Haploxylon - ʚʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʘ 

ʥʘʢʦʧʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʪʦʨʬʷʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ 

ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʦʚ. ʉʨʝʜʥʷʷ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʟʜʥʝʤʫ ʛʦʣʦʮʝʥʫ. 

 ʆʪʣʦʞʝʥʠʷ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ ʚ ʜʘʥʥʦʤ ʨʘʟʨʝʟʝ ʥʘʤʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʫʩʣʦʚʳʭ ʛʦʨʠʟʦʥʪʘʭ 

ʘʣʣʶʚʠʷ ʵʪʦʡ ʪʝʨʨʘʩʳ, ʢʦʪʦʨʳʝ ʥʘʤʠ ʥʝ ʦʧʨʦʙʦʚʘʣʠʩʴ. ʅʝʢʦʪʦʨʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʧʦʨʦʚʦʧʳʣʴʮʝʚʦʛʦ ʩʧʝʢʪʨʘ, ʘʥʘʣʦʛʠʯʥʦʝ ʠʟʤʝʥʝʥʠʶ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢ ʩʨʝʜʥʝʡ, ʥʘʤʝʯʘʝʪʩʷ ʚ ʩʘʤʦʤ ʥʠʞʥʝʤ - 

432-ʤ ʦʙʨʘʟʮʝ, ʛʜʝ ʚʠʜʥʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ 

Alnaster ʠ Betula sect. Nanae, ʫʤʝʥʴʰʝʥʠʝ ʧʳʣʴʮʳ Betula sect. Albae, 

ʨʘʟʥʦʪʨʘʚʴʷ, ʘ ʪʘʢʞʝ Cyperaceae ʠ ʩʧʦʨ Bryales ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʧʳʣʴʮʳ Gramineae ʠ ʩʧʦʨ Polypodiaceae. ɺʦʟʤʦʞʥʦ, ʵʪʦʪ 

ʦʙʨʘʟʝʮ ʬʠʢʩʠʨʫʝʪ ʧʝʨʝʭʦʜ ʦʪ ʟʘʚʝʨʰʘʶʱʝʛʦ ʵʪʘʧʘ (ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ ʢ 

ʩʨʝʜʥʝʤʫ. 

ɼʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʪʦʛʦ ʞʝ ʪʦʨʬʷʥʠʢʘ 9-ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʳ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ. ɿʜʝʩʴ ʠʟ 29 ʦʙʨʘʟʮʦʚ ʛʣʠʥ ʠ ʪʦʨʬʘ ʦʧʨʝʜʝʣʝʥʦ 138- 

ʬʦʨʤ ʠʟ 31 ʨʦʜʘ (ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬʘ 12). ʍʘʨʘʢʪʝʨ ʦʙʥʘʨʫʞʝʥʥʦʡ 

ʬʣʦʨʳ ʪʠʧʠʯʥʦ ʧʨʝʩʥʦʚʦʜʥʳʡ. ɺ ʝʝ ʩʦʩʪʘʚʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ 

ʦʣʠʛʦʛʘʣʦʙʳ (75%), ʧʨʝʩʥʦʚʦʜʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʪʫʧʘʶʪʠʤ (23,5%), ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ (1,5%). ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ 

ʜʠʘʪʦʤʦʚʳʭ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʦʚ ʜʚʫʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʯʝʪʳʨʝʤ 

ʛʦʨʠʟʦʥʪʘʤ (ʨʠʩ. 33). 

ʉʘʤʳʡ ʥʠʞʥʠʡ, I ʛʦʨʠʟʦʥʪ (5,10-6,40 ʤ ʥʘʜ ʫʨʝʟʦʤ), ʠʤʝʝʪ ʢʦʤʧʣʝʢʩ 

ʜʠʘʪʦʤʦʚʳʭ ʩʪʘʨʠʯʥʘʛʦ ʪʠʧʘ. ʀʟ ʨʝʦʬʠʣʴʥʳʭ ʠ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʤ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ Melosira diistans var. alpigena Grun., M. granulata 

(Ehr.) Ralfs, M. italica (Ehr.) Kiitz. var. italica et subsp. subarctica O. Mull, 

(çʝʜʠʥʠʯʥʦè), Stephanodiscus astraea var. intôermedius Fricke et var. 

minutulus (Kiitz.) Grun., Synedra ulna (Nitzsch) Ehr. ɺ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 

ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʞʝ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ Cyclotelia kisselevii 

Korotk., Meridion circulare Ag. var. circulare et var. constrictum (Ralfs) V. H., 

Diatoma hiemale (Lyngb.) Helb. var. hiemale et var. mesodon (Ehr.) Grun., 

Ceratoneis arcus (Ehr.) Kiitz. iB ʙʝʥʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ (ʚʢʣʶʯʘʷ ʬʦʨʤʳ 

ʦʙʨʘʩʪʘʥʠʡ) ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ Navicula, Pinnularia, 

Cymbella, Gomphonema ʠ Stauroneis. ɼʦʤʠʥʠʨʫʶʱʠʝ ʠ ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʝ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʠ ʧʨʝʩʥʦʚʦʜʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʥʘ 

ʨʠʩ. 33. 

ʅʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ I ʛʦʨʠʟʦʥʪʘ ʧʨʦʭʦʜʠʣʦ ʚ ʚʦʜʦʝʤʝ ʵʚʪʨʦʬʥʦ- 

ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʪʠʧʘ ʩ ʧʨʦʪʦʯʥʳʤ ʨʝʞʠʤʦʤ. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʤ ʚʦʜʦʝʤʦʤ 

ʤʦʛʣʦ ʙʳʪʴ ʦʟʝʨʦ-ʩʪʘʨʠʮʘ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʦʦʙʱʘʚʰʝʝʩʷ ʩ ʨʝʢʦʡ. ɹʝʨʝʛʘ 
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ʚʦʜʦʝʤʘ ʙʳʣʠ ʩʣʘʙʦ ʟʘʙʦʣʦʯʝʥʥʳʤʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Eunotia. 

ɻʦʨʠʟʦʥʪ II (6,40-7,40 ʤ ʥʘʜ ʫʨʝʟʦʤ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʝʜʥʳʤ, ʢʘ 

ʯʝʩʪʚʝʥʥʦ ʦʜʥʦʦʙʨʘʟʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʜʠʘʪʦʤʦʚʳʭ. ɿʜʝʩʴ ʜʦʤʠʥʠʨʫʶʪ 

ʧʦʯʚʝʥʥʳʝ ʬʦʨʤʳ Hantzschia amphioxys (Ehr.) Grun. var. amphioxys et var. 

major Grun., Pinnularia borealis Ehr., Navicula mutica Kiitz . ɺ ʮʝʣʦʤ 

ʢʦʤʧʣʝʢʩ II  ʛʦʨʠʟʦʥʪʘ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ (ʧʦʡʤʘ, ʧʦʡʤʝʥʥʳʡ 

ʣʫʛ). 

ʉʣʝʜʫʶʱʠʡ, III ʛʦʨʠʟʦʥʪ (7,40-8,47 ʤ ʥʘʜ ʫʨʝʟʦʤ) ʩʦʜʝʨʞʠʪ 

ʜʦʚʦʣʴʥʦ ʙʦʛʘʪʳʡ ʜʠʘʪʦʤʦʚʳʡ ʢʦʤʧʣʝʢʩ (ʦʢʦʣʦ 90 ʬʦʨʤ). ʆʮʝʥʢʠ ʦʙʠʣʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʦʩʪʠʛʘʶʪ ʢʘʪʝʛʦʨʠʠ çʯʘʩʪʦ - ʚ ʤʘʩʩʝè. ʉʦʩʪʘʚ 

ʜʠʘʪʦʤʦʚʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʘʨʠʯʥʦ-ʦʟʝʨʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ Navicula, Pinnularia, 

Gomphonema. ɼʦʤʠʥʠʨʫʶʱʠʝ ʠ ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 33. 

ʂʦʤʧʣʝʢʩ ʜʠʘʪʦʤʦʚʳʭ IV ʛʦʨʠʟʦʥʪʘ (8,55-8,70 ʤ ʥʘʜ ʫʨʝʟʦʤ), ʢʘʢ ʠ II 

ʛʦʨʠʟʦʥʪʘ, ʦʪʨʘʞʘʝʪ ʩʫʙʘʵʨʘʣʴʠʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʯʩʦʧʣʝʥʠʷ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʘʤʳʭ ʚʝʨʭʥʠʭ 

ʠʥʪʝʨʚʘʣʘʭ. 

 ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʜʠʘʪʦʤʦʚʳʡ ʢʦʤʧʣʝʢʩ I ʛʦʨʠʟʦʥʪʘ. ʅʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʚʨʠʪʝʨʤʥʳʭ ʚʠʜʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʚʝʨʦ- 

ʙʦʨʝʘʣʥʦʡ ʟʦʥʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦ ʚʩʝʤʫ ʛʦʨʠʟʦʥʪʫ 

ʦʪʤʝʯʘʣʠʩʴ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʣʶʙʠʚʳʝ ʚʠʜʳ Anomoeoneis sphaerophora 

(Kiitz .) Pfitz. (çʥʝʨʝʜʢʦ - ʦʯʝʥʴ ʯʘʩʪʦè); Navicula oblonga Kiitz . (çʦʯʝʥʴ 

ʯʘʩʪʦè); Cymbella cymbiformis (Ag.? Kiitz .) V. H. (çʥʝʨʝʜʢʦè ʠ ʚ ʚʠʜʝ 

ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ) ð Cymbella australica A. S. forma (ʝʜʠʥʠʯʥʳʝ 

ʵʢʟʝʤʧʣʷʨʳ); Stauroneis acuta W. Sm. (çʨʝʜʢʦè). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʬʦʨʤ 

ʘʨʞʪʦ-ʙʦʨʝʘʣʴʥʳʝ ʥʝ ʧʨʝʚʳʰʘʶʪ 5% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ, ʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʘʪʝʛʦʨʠʠ çʝʜʠʥʠʯʥʦè, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ Melosira distans var. alpigena Grim, (çʥʝʨʝʜʢʦè) ʠ Pinnularia 

borealis Ehr. (çʥʝʨʝʜʢʦè). ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ 

ʘʣʣʶʚʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʨʨʘʩʳ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʙʦʣʝʝ ʤʷʛʢʠʭ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʳʥʝ ʥʘ ʂʘʤʯʘʪʢʝ. 

ʂʦʤʧʣʝʢʩ III ʛʦʨʠʟʦʥʪʘ ʙʣʠʟʦʢ ʩ ʢʦʤʧʣʝʢʩʦʤ I ʛʦʨʠʟʦʥʪʘ: 58 ʦʙʱʠʭ 

ʬʦʨʤ ʠʟ ʨʷʜʘ ʭʘʨʘʢʪʝʨʥʳʭ, ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʭ. ʆʜʥʘʢʦ 

ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʦʪʩʫʪʩʪʚʫʶʪ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʚʦʜʥʳʝ Anomoeoneis sphae 

rophora (Kutz.) Pfitz., Cymbella ehrenbergii Kutz., C. cymbiformis (Ag.? 

Kutz.) V. H., Stauroneis acuta W. Sm., C. australica A. S. forma. ʊʦʣʴʢʦ ʦʜʠʥ 

ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ Navicula oblonga Kutz. ʦʪʤʝʯʘʣʩʷ ʩ ʚʳʩʦʢʠʤʠ 

ʦʮʝʥʢʘʤʠ ʦʙʠʣʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʪʝʧʣʦʣʶʙʠʚʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʦʷʚʣʝʥʠʝ ʨʷʜʘ 

ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʭ: Melosira i-talica var. valida (Grun.) Hust., Eunotia diodon 

Ehr., Navicula semen Ehr., Pinnularia isostauron Grun., Cymbella heteropleura 

var. minor Cl., ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʭʦʣʦʜʦʣʶʙʠʚʳʭ: Navicula 

amphibola CL, var. amphi;bola (çʯʘʩʪʦ - ʚ ʤʘʩʩʝè) et var. orientalis (J. Kiss.) 
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Zabel. (ʜʦ çʦʯʝʥʴ ʯʘʩʪʦè), Pinnularia alpina W. Sm. (ʜʦ çʥʝʨʝʜʢʦè) ʩʙʣʠʞʘʝʪ 

ʢʦʤʧʣʝʢʩ III ʛʦʨʠʟʦʥʪʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʠʨʝʯʥʦʡ ʟʦʥʳ 

ʂʘʤʯʘʪʢʠ. 

ɹʝʟʫʩʣʦʚʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʠ 

ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʜʨʫʛʠʭ 9-13-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ, 

ʘʣʣʶʚʠʡ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʞʥʝʡ ʯʘʩʪʴʶ 

ʦʪʣʦʞʝʥʠʡ (ʧʦʡʤʝʥʥʳʝ ʩʫʛʣʠʥʢʠ - ʥʠʟʳ ʪʦʨʬʷʥʠʢʘ) ʨʘʩʩʤʦʪʨʝʥʥʦʡ 

ʪʝʨʨʘʩʳ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ. ɺ ʦʪʣʦʞʝʥʠʷʭ 10-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ (2,5 ʢʤ ʥʠʞʝ 

ʷʨʘ ʇʦʣʦʚʠʥʢʠ) ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʬʠʢʩʠʨʫʶʪ ʜʚʫʭʢʨʘʪʥʫʶ 

ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 34). ʉʥʠʟʫ ʚʚʝʨʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ. ʇʳʣʴʮʘ ʜʨʝʚʝʩʥʳʭ, 

ʜʦʤʠʥʠʨʫʶʱʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʚʳʰʝ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʜʯʠʥʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʫʩʪʫʧʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʳʣʴʮʝ ʪʨʘʚʷʥʠʩʪʳʭ. ʆʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʧʳʣʴʮʳ Betula sect. Costatae, 

ɺ. sect. Albae, Pinus subgen. Haploxylon, Picea ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʳʣʴʮʳ Alnaster ʠ Betula sect. Nanae. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʪʤʝʯʘʝʪʩʷ 

ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʵʪʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʨʝʟʢʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ Betula sect. Costatae, ɺ. sect. Albae, Alnus, 

Pinus subgen, Haploxylon, Picea. 

ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʚʥʫʪʨʠ ʥʠʭ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʘʩʩʦʮʠʘʮʠʷʤʠ ʚ ʩʪʦʨʦʥʫ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʢʘʤʝʥʥʳʤʠ 

ʙʝʨʝʟʥʷʢʘʤʠ, ʝʣʴʥʠʢʘʤʠ, ʦʣʴʭʦʚʥʠʢʘʤʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʝʝ ʧʦʜ ʦʩʦʢʦʚʦ- 

ʝʨʠʠʯʥʳʤʠ ʠ ʦʩʦʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʤʠ ʙʦʣʦʪʘʤʠ. ʈʘʩʰʠʨʷʝʪʩʷ ʪʘʢʞʝ ʧʦʷʩ 

ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʛʦʚʦʨʠʪ ʦ ʩʤʝʥʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪ ʙʦʣʝʝ ʪʝʧʣʳʭ ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʢ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʤ ʚ ʚʝʨʭʥʠʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ, ʢʘʢ ʠ ʚ ʨʘʟʨʝʟʝ ʪʦʡ ʞʝ ʪʝʨʨʘʩʳ ʫ ʷʨʘ 

ɹʦʣʴʰʦʛʦ, ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʥʘʢʘʧʣʠʚʘʣʠʩʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʦ ʚʨʝʤʷ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ. ɺʝʨʭʥʠʝ ʞʝ ʛʦʨʠʟʦʥʪʳ ʘʣʣʶʚʠʷ ʪʷʛʦʪʝʶʪ, ʢ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʪʦʨʬʷʥʠʢʘ ʥʘ ʪʝʨʨʘʩʝ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ. 

 ʅe ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʘʣʣʶʚʠʷ 10-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ (ʥʘ 2,5 

ʢʤ ʥʠʞʝ ʷʨʘ ʇʦʣʦʚʠʥʢʠ) ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʦʨʬʷʥʠʢʘ ʫ ʷʨʘ 

ɹʦʣʴʰʦʛʦ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʮʦʢʦʣʷ (ʪʘ 0,5 ʤ) ʠ 

ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘ 2,5 ʤ) ʪʝʨʨʘʩʳ ʫ ʷʨʘ ʇʦʣʦʚʠʥʢʠ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʦʪʣʦʞʝʥʠʡ ʵʪʠʭ ʪʝʨʨʘʩ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʥʳʝ ʚ ʩʧʝʢʪʨʘʭ 

10-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʜʚʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʫʜʫʪ 

ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʦʧʪʠʤʫʤʫ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʨʬʷʥʠʢʘ ʠ 

ʬʠʢʩʠʨʫʶʪ ʩʤʝʥʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʜʨʝʚʥʝʤ (ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʘʣʣʶʚʠʷ) 

ʠ ʨʘʥʥʝʤ (ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʘʣʣʶʚʠʷ) ʛʦʣʦʮʝʥʝ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʦʪʣʦʞʝʥʠʡ ʪʝʨʨʘʩʳ ʫ ʷʨʘ ʇʦʣʦʚʠʥʢʠ ʠ ʪʦʨʬʷʥʠʢʘ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ. 

ɼʠʘʪʦʤʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʣʦʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʘʩʳ (ʚ 2,5 ʢʤ 

ʥʠʞʝ ʷʨʘ ʇʦʣʦʚʠʥʢʠ) ʦʯʝʥʴ ʙʝʜʥʳ. 
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ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʠʘʪʦʤʦʚʳʭ ʥʘʡʜʝʥʘ ʚ ʪʦʥʢʠʭ ʧʨʦʩʣʦʷʭ ʩʫʛʣʠʥʢʦʚ 

ʧʝʩʯʘʥʦʡ ʧʘʯʢʠ, ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʛʘʣʝʯʥʠʢʠ (ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬʘ 

14). ʉʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ ʢʦʤʧʣʝʢʩʘʤ ʜʠʘʪʦʤʦʚʳʭ ʠʟ 

ʦʪʣʦʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʣʢʠʭ ʧʨʦʪʦʢ ʂʘʤʯʘʪʢʠ. ʅʝʩʢʦʣʴʢʦ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (19%) ʘʨʢʪʦ-ʙʦʨʝʘʣʥʴʳʭ ʚʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠʟ ʪʝʨʨʘʩ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʝʪʩʷ ʬʘʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʥʝ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʯʝʤ 

ʩʦʚʨʝʤʝʥʥʳʝ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʦʪʣʦʞʝʥʠʡ 13-

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʫ ʷʨʘ ʂʨʫʪʦʛʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʚ ʧʝʨʠʦʜ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ. ʈʘʟʥʦʦʙʨʘʟʥʳʡ ʠ 

ʙʦʛʘʪʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʣʝʢʩ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʦʙʥʘʨʫʞʝʥ ʟʜʝʩʴ ʚ ʛʣʠʥʘʭ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʘʣʣʶʚʠʘʣʴʥʦʡ ʧʘʯʢʠ. ʉ 

ʚʳʩʦʢʠʤʠ ʦʮʝʥʢʘʤʠ ʦʙʠʣʠʷ ʦʪʤʝʯʘʣʠʩʴ ʜʦʥʥʳʝ ʚʠʜʳ ʥʝʛʣʫʙʦʢʠʭ ʧʨʝʩʥʳʭ 

ʚʦʜʦʝʤʦʚ ʠ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʨʝʦʬʠʣʳ (ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬʘ 13). 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʦʙʠʣʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʚʨʠʪʝʨʤʥʳʭ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʧʨʝʩʥʦʚʦʜʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʶʞʥʦ-ʙʦʨʝʘʣʳʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʟʚʦʣʷʶʪ 

ʩʦʧʦʩʪʘʚʠʪʴ ʝʛʦ ʩ ʢʦʤʧʣʝʢʩʦʤ ʜʠʘʪʦʤʦʚʳʭ I ʛʦʨʠʟʦʥʪʘ 9-ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʳ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ ʠ ʛʦʚʦʨʠʪʴ ʦ ʜʦʚʦʣʴʥʦ ʤʷʛʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʠʦʜ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʀʪʘʢ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 9-13-ʤʝʪʨʦʚʳʭ 

ʪʝʨʨʘʩ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ. ɺ 

ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʠʷ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʘʣʣʶʚʠʷ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ 

ʫʭʫʜʰʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʠ ʜʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ 6-8-ʤʝʪʨʦʚʳʭ 

ʪʝʨʨʘʩ ʥʘʤʠ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 
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ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ 5-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʂʘʤʯʘʪʢʠ (1 ʢʤ ʥʠʞʝ ʷʨʘ ʂʨʫʪʦʛʦ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ 

ʨʘʡʦʥʝ ʦʣʴʭʦʚʥʠʢʦʚ ʠ ʟʘʨʦʩʣʝʡ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʩ ʙʦʛʘʪʳʤ ʧʦʢʨʦʚʦʤ ʠʟ 

ʧʘʧʦʨʦʪʥʠʢʦʚ, ʧʝʨʝʤʝʞʘʚʰʠʭʩʷ ʩ ʣʫʛʘʤʠ ʠ ʙʦʣʦʪʘʤʠ (ʩʤ. ʨʠʩ. 34). 

ʆʪʣʦʞʝʥʠʷ 5-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʥʘʢʘʧʣʠʚʘʣʠʩʴ, ʚʝʨʦʷʪʥʦ, ʚ ʩʘʤʦʤ ʢʦʥʮʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʦʛʦ ʵʪʘʧʘ ʛʦʣʦʮʝʥʘ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʢʘʢ ʚ ʷʨʝ 

ɹʦʣʴʰʦʤ (ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ), ʪʘʢ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 10- 

ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ (ʚ 2,5 ʢʤ ʥʠʞʝ ʗʨʘ ʇʦʣʦʚʠʥʢʠ). 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʦʡ (ʨʠʩ. 35) ʠ 

ʥʠʟʢʦʡ (ʨʠʩ. 36) ʧʦʡʤ ʂʘʤʯʘʪʢʠ, ʘ ʪʘʢʞʝ ʨʫʩʣʦʚʳʝ ʧʨʦʙʳ ʠ ʦʙʨʘʟʮʳ 

ʜʝʨʥʠʥ, ʚʟʷʪʳʭ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦʤ, ʝʣʦʚʦʤ ʠ ʙʝʨʝʟʦʚʦʤ ʣʝʩʫ (ʩʤ. ʨʠʩ. 5), 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʪʘʢʞʝ ʚ ʩʧʝʢʪʨʘʭ ʚʝʨʭʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʪʦʨʬʷʥʠʢʘ ʫ ʷʨʘ ɹʦʣʴʰʦʛʦ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʥʘʤʠ ʨʘʟʜʝʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʦʡʤʳ ʠ ʥʠʞʥʠʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ ʧʦ ʜʘʥʥʳʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 7. 

 ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ ʛʦʣʦʮʝʥʘ ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʂʘʤʯʘʪʢʦʡ ʪʝʨʨʠʪʦʨʠʷʭ: ʥʘ ʉʘʭʘʣʠʥʝ 

(ʉʦʣʦʚʴʝʚ, ɿʜʘʥʩʢʘʷ, 1962), ʚ ʇʨʠʘʤʫʨʴʝ ʠ ʇʨʠʤʦʨʴʝ (ɻʘʥʝʰʠʥ, ʏʝʤʝʢʦʚ, 

1960; ɻʘʥʝʰʠʥ, 1960), ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʉʉʉʈ (ʂʘʨʪʘʰʦʚ, 1966; 

ʃʘʚʨʫʰʠʥ ʠ ʜʨ., 1963). ʈʘʟʣʠʯʠʷ ʚ ʧʦʣʫʯʝʥʥʳʭ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ 

ʉʧʝʢʪʨʘʭ ʩʚʷʟʘʥʳ ʩ ʧʨʦʚʠʥʮʠʘʣʴʥʳʤʠ ʠ ʟʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘ ʦʛʨʦʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʂʘʤʯʘʪʢʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ (ʦʤ. 

ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬ. 15-20) ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ 

ʧʦʡʤ ʂʘʤʯʘʪʢʠ, ʧʨʦʚʝʜʝʥʥʳʝ ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ ʠ ʯʘʩʪʠʯʥʦ ʅ. ɻ. ɿʘʞʠʥ ʦʡ 

(ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʟʜʥʝʛʦ 

ʣʦʮʝʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʦʚʳʭ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʴʰʝ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʦʣʴʰʦʤ ʠʭ ʩʭʦʜʩʪʚʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ ʩʪʘʨʠʥʥʦʛʦ ʪʠʧʘ, 

ʦʙʥʘʨʫʞʝʥʥʦʤ ʚ ʥʠʞʥʝʤ ʛʦʨʠʟʦʥʪʝ ʘʣʣʶʚʠʘʣʴʥʦʡ ʧʘʯʢʠ ʫʯʘʩʪʢʘ ʚʳʩʦʢʦʡ 

ʧʦʡʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 1 ʢʤ ʥʠʞʝ ɹʦʣʴʰʠʭ ʑʝʢ (ʪ. 77). ʀʟ ʪʨʝʭ 

ʦʙʨʘʟʮʦʚ ʩʠʟʳʭ ʩʫʛʣʠʥʢʦʚ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʘ ʙʦʛʘʪʘʷ (91 ʬʦʨʤʘ) ʠ ʦʙʠʣʴʥʘʷ 

ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ (ʩʤ. ʧʨʠʣʦʞ. ʪʘʙʣ. 3, ʛʨʘʬʘ 16) ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʥʥʳʝ ʬʦʨʤʳ ʛʨʫʥʪʦʚ ʠ ʦʙʨʘʩʪʘʥʠʡ. ʀʟ ʥʠʭ ʚ ʩʦʩʪʘʚ 

ʭʘʨʘʢʪʝʨʥʳʭ ʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʬʦʨʤ ʚʭʦʜʷʪ: Fragilaria construens var. 

binodis (Ehr.) Grim., F. leptostauron (Ehr.) Iiust., F. pinnata Ehr., Cocconeis 

placentula Ehr. var. placentula et var. euglypta (Ehr.) Cl., Rhoicosphenia 

curvata (Kiitz.) Grim., Diploneis elliptica (Kiitz.) Cl., Stauroneis anceps Ehr., S. 

phoenicenteron Ehr., Navicula menisculus Schum., N. reinhardtii (Grun.) CL, 

Pinnularia acrosphaeria Breb., P. microstauron (Ehr.) CL, P. viridis (Nitzsch) 

Ehr., Caloneis silicula (Ehr.) CL, Amphora ovalis Kiitz., Cymbella stuxbergii 

var. intermedia Meist., C. ventricosa Kiitz., Gomphone- maacuminatum var,.  
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coronatum (Ehr.) W. Sm., G. angustatum (Kiitz.) Ra- benh., G. ventricosum 

Greg., - Epithemia turgida (Ehr.) Kiitz., E. zebra (Ehr.) Kiitz., Rhopalodia gibba 

var. ventricosa (Ehr.) Grun., Hantzschia .amphioxys (Ehr.) Grun., Cymatopleura 

elliptica var. nobilis (Hantzsch) Must., C. solea (Bred) W. Sm., Surirella robusta 

Ehr. var. robusta et var. .splendida Ehr. 

 ʀʟ ʨʝʦʬʰʪʦʚ, ʧʣʘʥʢʪʦʥʥʳʭ ʠ ʧʦʣʫʧʣʘʠʢʪʦʥʥʳʭ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʢʘʟʘʣʠʩʴ: Melosira distans (Ehr.) Kiitz., M. gra 

nulata (Ehr.) Ralfs, M. italica subsp. subarctica. O. Mull., M. varians Ag., 

Cyclotella kuetzingiana Thw., Stephanodiscus astraea var. minutulus (Kiitz. 

Grun., Meridion circulare Ag. var. circulare et var, constrietum (Ralfs) V. H., 

Diatoma hiemale (Lyngb.) Heib. var. hiemale et var. mesodon (Ehr). Grun., 

Ceratoneis arcus (Ehr.) Kiitz., Synedra goulardii (Bred.) Hust. forma, S. ulna 

(Nitzsch) Ehr., Didymosphenia geminata (Lyngb.) M. Schmidt. 
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ʉʦʦʪʥʦʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʜʠʘʪʦʤʦʚʳʭ ʚ ʠʦʩʣʝʜʩʚʘʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʦʚʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩʪʘʨʠʥʥʦʛʦ 

ʪʠʧʘ: (ʇʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ 72% (ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ), ʧʨʝʩʥʦʚʦʜʥʦ-

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ - 20,8 %, ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ - 2,2 %, ʵʚʨʠʛʘʣʠʥʥʳʭ 

ʦʢʦʣʦ 3%; ʚʠʜʦʚ ʩ ʥʝʷʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ - 2%. 

ɺ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʪʘʢʞʝ ʩʭʦʜʥʘ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʠʜʦʚ ʰʠʨʦʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

(77% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ), ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 10%, ʩʝʚʝʨ 

ʦʘʣʴʧʠʡʩʢʠʝ - 5,8 %, ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ - 4 %, ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʝ - 3,2%. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʫʙʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʵʚʨʠʪʝʨʤʥʳʤ, ʙʦʨʝʘʣʴʥʳʤ ʠ ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʤr. 

ɺ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʜʠʘʪʦʤʦʚʳʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʭ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʶʞʥʦ-ʙʦʨʝʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʕʪʦʪ ʬʘʢʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦ 

ʦʙʲʷʩʥʠʪʴ; ʚʦʟʤʦʞʥʦ, ʧʨʠʯʠʥʘ ʝʛʦ ʢʨʦʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʴʛʦʬʣʦʨʳ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ 

ʜʠʘʪʦʤʦʚʳʭ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʧʦʡʤ ʂʘʤʯʘʪʢʠ ʧʦʟʚʦʣʠʣʦ 

ʦʪʤʝʪʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʦʡ ʜʠʘʪʦʤʦʚʦʡ 

ʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʨʷʜ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ (ʩʤ. ʪʘʙʣ. 4). 

 

ʉɺʆɼʅʓʁ ʈɸɿʈɽɿ ʏɽʊɺɽʈʊʀʏʅʓʍ ʆʊʃʆɾɽʅʀʁ ɼɽʇʈɽʉʉʀʀ 
 

ʇʦʩʣʝ ʧʦʜʨʦʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʦʪʣʦʞʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ ʨʘʟʥʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ ʜʝʧʨʝʩʩʠʠ, ʤʦʞʥʦ ʪʝʧʝʨʴ ʩʦʩʪʘʚʠʪʴ ʩʚʦʜʥʳʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ 

ʨʘʟʨʝʟ ʜʣʷ ʚʩʝʡ ʜʝʧʨʝʩʩʠʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ (ʨʠʩ. 37): 

1. ʊʦʣʱʘ ʦʟʝʨʥʳʭ çʩʠʥʠʭ ʛʣʠʥè - Q1
1
 - Q1

2
. 

2. ʊʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè - Q1
2
 - Q2

1
. 

3. ʄʦʨʝʥʦʧʦʜʦʙʥʘʷ ʪʦʣʱʘ - ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ - Q2
2
. 

4. ɸʣʣʶʚʠʘʣʴʥʳʝ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʛʨʝʙʝʥʥʳʭ 
ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ ï Q3

1
. 

5. ʃʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʜʚʫʭ ʬʘʟ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (Q3
2 

- Q3
4
), ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʮʦʢʦʣʴʥʳʭ 20-25-ʤʝʪʨʦʚʳʭ ʠ 13-16-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ 

ʂʘʤʯʘʪʢʠ (Q3
2 
- Q3

4
), ʧʦʢʨʦʚʥʳʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʩʫʧʝʩʠ (Q3

2
). 

6. ʇʦʩʣʝʣʝʜʥʠʢʦʚʳʝ (Q4) ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ- 

ʮʦʢʦʣʴʥʦʡ 9-13-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ, ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʥʘʜʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʘʩ (5-8 ʤ), ʚʳʩʦʢʦʡ (3-3,5 ʤ) ʠ ʥʠʟʢʦʡ (1,5-2 ʤ) ʧʦʡʤʳ. 

ɸʣʣʶʚʠʘʣʴʥʳʝ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʧʨʠʪʦʢʦʚ ʂʘʤʯʘʪʢʠ. 

ɻʦʣʦʮʝʥʦʚʳʝ ʪʦʨʬʷʥʠʢʠ. 
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ʇʦ ʜʘʥʥʳʤ ɺʕɿ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʂʘʤʯʘʪʩʢʠʤ ɻʝʦʣʦʛʠʯʝʩʢʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʦʯʝʥʴ 

ʠʟʤʝʥʯʠʚʘ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 40 ʜʦ 650 ʤ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ (ʶʞʥʝʝ ʄʠʣʳʢʦʚʦ) ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 100-200 ʤ, ʠʥʦʛʜʘ 

ʫʚʝʣʠʯʠʚʘʷʩʴ ʙʣʠʟ ʩʘʤʦʡ ʜʦʣʠʥʳ ʜʦ 350-370 ʤ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʤʦʱʥʦʩʪʴ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 20-50 ʤ 

ʧʦ ʝʝ ʧʝʨʠʬʝʨʠʠ ʜʦ 600 ʤ ʚ ʮʝʥʪʨʝ. ʆʙʣʘʩʪʴ ʨʝʟʢʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʤʦʱʥʦʩʪʝʡ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʯʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʣʠʥʦʡ 

ʂʘʤʯʘʪʢʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʄʠʣʶʢʦʚʘ ʜʦ ʂʠʨʛʘʠʠʢʘ. ʕʪʦ 

ʛʨʘʙʝʥʦʦʙʨʘʟʥʦʝ ʧʦʥʠʞʝʥʠʝ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 10 ʢʤ ʚʳʧʦʣʥʝʥʦ, ʧʦ ʜʘʥʥʳʤ 

ɺʕɿ, ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʉ ʤʘʪʝʨʠʘʣʘʤʠ ɺʕɿ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ 

ʥʘ 6-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʝ ʂʘʤʯʘʪʢʠ ʫ ʄʠʣʶʢʦʚʘ. ɺ ʩʢʚʘʞʠʥʝ ʜʦ ʛʣʫʙʠʥʳ 45 

ʤ ʚʩʢʨʳʚʘʝʪʩʷ ʧʨʘʚʠʡʥʦ çʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʨʘʟʥʦʡ 

ʢʨʫʧʥʦʩʪʠ. ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ ʦʪ 11,2 ʜʦ 21,0 ʤ ʚʩʪʨʝʯʝʥ ʤʦ ʥɦʳʡ 

ʧʨʦʩʣʦʡ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ. ʅʠʞʝ, ʜʦ ʛʣʫʙʠʥʳ 110 ʤ, ʚʩʢʨʳʪʳ 

ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. ʅʘ 

ʛʣʫʙʠʥʘʭ 70-72,5 ʤ ʦʪʤʝʯʝʥʳ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʚʘʣʫʥʳ, ʛʣʳʙʳ, ʛʘʣʴʢʘ ʠ 

ʛʨʘʚʠʡ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʤ ʟʘʧʦʣʥʠʪʝʣʝ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʩʢʚʘʞʠʥʝ ʚʩʢʨʳʚʘʶʪʩʷ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʜʦ 45 ʤ) ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʦʛʦ ɽ. 

ɻ. ʃʫʧʠʢʠʥʦʡ. 

ɹʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ, ʯʝʤ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʘʥʘʣʦʛʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷʤ ʚ (ʨʘʡʦʥʝ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʚ çʩʢʚʘʞʠʥʝ, ʧʦʚʠʜʠʤʦʤʫ, 

ʥʝ ʚʩʢʨʳʪʳ. ʄʳ ʥʝ ʤʦʞʝʤ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʃ. ʀ. ʃʘʧʰʠʥʳʤ, ʢʦʪʦʨʳʡ ʚ 1963 

ʛ. ʦʪʥʝʩ ʦʪʣʦʞʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ 0-11,2 ʤ ʢ ʛʦʣʦʮʝʥʫ, ʦʪʣʦʞʝʥʠʷ ʥʘ ʛʣʫʙʠʥʝ 

11,2-55 ʤ - ʢ ʧʦʟʜʥʝʤʫ ʠ ʩʨʝʜʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ, ʘ ʥʠʞʝ - ʢ 

ʜʨʝʚʥʝʯʝʪʚʝʨʪʠʯʥʳʤ. ɼʣʷ ʵʪʦʛʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʪ ʘʙʩʦʣʶʪʥʦ ʥʠʢʘʢʠʭ 

ʦʩʥʦʚʘʥʠʡ. 

ʉʚʦʜʥʳʡ ʨʘʝʛʨʝʟ ʜʝʧʨʝʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʉ. ʃ. ʂʫʰʘʚʘ ʠ ʖ. ɸ. 

ʃʠʚʝʨʦʚʩʢʦʛʦ, ʩʯʠʪʘʚʰʠʭ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ ʦʟʝʨʥʳʤʠ, 

ʤʳ ʦʪʥʦʩʠʤ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʢ ʩʘʤʳʤ ʨʘʟʥʳʤ ʬʘʮʠʷʤ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʊʠʧʠʯʥʦ ʦʟʝʨʥʳʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦʣʴʢʦ çʩʠʥʠʝ ʛʣʠʥʳè, 

ʦʩʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, 

ʣʝʜʥʠʢʦʚʳʤʠ, ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʧʨʦʯʠʤʠ ʬʘʮʠʷʤʠ. 

ɺʦ ʚʩʝʭ ʦʪʣʦʞʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠʤʝʝʪʩʷ 

ʧʨʠʤʝʩʴ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʪʦʣʱʝ çʩʠʥʠʭ ʰʠʥè - ʵʪʦ ʪʦʥʢʠʝ 

ʧʨʦʩʣʦʠ ʢʠʩʣʳʭ ʘʣʝʚʨʦʠʝʣʠʪʦʚʳʭ ʙʝʣʳʭ ʧʝʧʣʦʚ, ʚ ʪʦʣʱʝ çʢʦʩʦʝ ʣʦ ʠʩʪʳʭ 

ʧʝʩʢʦʚè ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʧʨʠʤʝʩʴ ʧʝʨʝʦʪʣ ʦʞʝʥʠʦʛʦ ʧʠʨʦʢʣʘʩʪʠ 

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʭ ʟʝʨʝʥ ʧʝʩʢʘ ʠ ʜʨʝʩʚʳ. ɺ ʤʦ-

ʨʝʥʦʧʦʜʦʙʥʦʡ ʪʦʣʱʝ ʠʭ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʚ ʚʠʜʝ ʧʳʣʝʚʘʪʳʭ ʩʫʧʝʩʝʡ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

128 
 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʣʠʥʟʘʭ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʈʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʯʠʩʣʘ ʠ ʤʦʱʥʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʧʣʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʘʩ. ʆʩʦʙʝʥʥʦ ʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʵʪʠʭ ʧʝʧʣʦʚ (ʜʦ 1 ʤ) ʩ 

ʤʝʣʢʠʤʠ ʦʙʣʦʤʢʘʤʠ ʧʝʤʟʳ ʦʧʠʩʘʥʳ ʚ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʘʩʘʭ ʷʨʦʚ 

ɻʝʥʝʨʘʣʢʠ ʠ ʂʨʫʪʦʛʦ. ʉʦʚʝʨʰʝʥʥʦ ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ - ʧʦʢʨʦʚʥʳʝ 

ʩʫʧʝʩʠ, ʦʜʝʚʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʕʪʦ 

ʤʦʱʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʨʝʚʥʝʛʦ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʯʝʭʣʘ ʩ 

ʜʝʩʷʪʢʘʤʠ ʧʨʦʩʣʦʝʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ. ʆʪʣʦʞʝʥʠʝ ʧʦʢʨʦʚʥʳʭ 

ʩʫʧʝʩʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʠʪʝʣʴʥʦʤʫ ʵʪʘʧʫ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʭʚʘʪʠʚʰʝʤʫ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ ʧʝʨʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʜʦ ʥʘʯʘʣʘ II ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʯʚʝʥʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʡʤʳ ʠ ʚʳʩʦʢʦʡ ʧʦʡʤʳ. ʄʦʱʥʦʩʪʴ ʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʜʝʧʨʝʩʩʠʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʦʪ 0,5 ʜʦ 2-3 ʤ (ʚ ʧʨʝʜʝʣʘʭ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ 

ʚʫʣʢʘʥʦʚ). 

ʊʘʠʰʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʜʝʧʨʝʩʩʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʥʝ ʧʨʝʢʨʘʱʘʚʰʝʡʩʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʩʣʫʞʠʚʰʝʡ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʩʪʫʧʘʚʰʝʛʦ ʷʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʦ ʧʣʦʪʥʳʭ ʙʝʣʝʩʦʚʘʪʳʭ ʛʣʠʥʘʭ 

ʤʦʱʥʦʩʪʴʶ 120 ʤ, ʚʩʢʨʳʪʳʭ ʧʨʠ ʙʫʨʝʥʠʠ ʚ 1959 ʛ. ʚ ʜʦʣʠʥʝ ɹʳʩʪʨʦʡ. ɻ. 

ʇ. ʂʘʟʘʢʦʚʘ, ʘʥʘʣʠʟʠʨʦʚʘʚʰʘʷ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ ʩ ʛʣʫʙʠʥ 40, 50, 60 ʠ 70 ʤ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʠ ʩʧʦʨ, ʦʪʤʝʯʘʝʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ Tsuga I, Picea sp. 10, Pinus 

s/g Haploxylon 3, Betula 20, Pinus s/g Diploxylon 1, Selaginella 3, 

Polypodiaceae 7, Lycopodiaceae 9. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ɻ. ʇ. ʂʘʟʘʢʦʚʦʡ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Picea sp., Pinus s/g Diploxylon ʚ ʩʦʯʝʪʘʥʠʠ ʩ Tsuga 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʝ ʦʩʘʜʢʦʚ ʥʝ ʤʦʣʦʞʝ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʤ ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ ʯʪʦ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦ ʚʦʟʨʘʩʪʝ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʩ ʪʦʣʱʘʤʠ ʠʟ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʚʚʠʜʫ ʤʘʣʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʧʳʣʴʮʳ ʠ ʩʧʦʨ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʵʪʠ 

ʦʪʣʦʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʜʥʦʡ ʠʟ ʪʝʧʣʳʭ ʵʧʦʭ. ʅʝʩʢʦʣʴʢʦ ʥʝʷʩʝʥ ʚʦʧʨʦʩ 

ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʳʣʴʮʳ Tsuga, ʠʙʦ ʝʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʥʝʪ. ʅʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʝʨʥʦ ʝʝ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʥʝʩʝʥʥʳʤ. 
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ʅɽʂʆʊʆʈʓɽ ɺʆʇʈʆʉʓ ʅɽʆʊɽʂʊʆʅʀʂʀ 

 

ʆʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʜʝʧʨʝʩʩʠʠ 

ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ ʥʘʯʘʣʝ ʤʦʥʦʛʨʘʬʠʠ. ʊʘʤ ʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ 

ʪʨʠ ʨʘʡʦʥʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʬʦʨʤ ʠ ʪʠʧʦʚ ʨʝʣʴʝʬʘ, ʨʘʟʚʠʪʳʭ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʘʤʦʛʦ ʶʞʥʦʛʦ (ɹʳʩʪʨʠʥʩʢʘʷ ʠ ʶʞʥʘʷ 

ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ) ʠ ʩʘʤʦʛʦ ʩʝʚʝʨʥʦʛʦ ʨʘʡʦʥʦʚ (ʦʪ ʧʦʩ. ʉʨʝʜ 

ʥʝʢʘʤʯʘʪʩʢ ʜʦ ʧʦʚʦʨʦʪʘ ʨ. ʂʘʤʯʘʪʢʠ ʥʘ ʚʦʩʪʦʢ) - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʠʭ 

ʧʨʝʜʝʣʘʭ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʡ - 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʠ ʛʦʣʦʮʝʥʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ, 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ, ʧʨʦʣʶʚʠʘʣʴʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʠ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʠ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ II ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɼʦʣʠʥʳ ʨʝʢ ɹʳʩʪʨʦʡ ʠ ʂʘʤʯʘʪʢʠ ʥʘ 

ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʠʤʝʶʪ ʪʦʣʴʢʦ ʥʠʟʢʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʠ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʪʝʨʨʘʩʳ. ʌʦʨʤ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʡ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ, ʯʝʤ ʩʠʥʭʨʦʥʥʳʝ II ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʟʜʝʩʴ ʥʝʪ. ʅʠʛʜʝ ʥʝ ʚʩʢʨʳʚʘʶʪʩʷ ʠ ʥʠʞʥʝ- ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ. 

ɼʣʷ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. ʕʪʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʪ ʨʘʟʤʳʚʘ ʮʦʢʦʣʴʥʳʝ 

ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ɼʦʣʠʥʘ ʂʘʤʯʘʪʢʠ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʝ ʪʝʨʨʘʩʳ, ʥʦ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ (ʜʦ 25 ʤ) ʮʦʢʦʣʴʥʳʝ 

ʪʝʨʨʘʩʳ ʣʦʟʜʥʘʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ (ʫʨʦʚʥʠ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ (Q3) ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʩʦʢʠʝ 

ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʝʨʝʢʨʳʪʳʝ ʧʦʢʨʦʚʥʳʤʠ ʩʫʧʝʩʷʤʠ. ɺ 

ʮʦʢʦʣʷʭ ʵʪʠʭ ʪʘʨʨʘʩ ʠ ʚʩʢʨʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ (ʥʠʞʥʝ-

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ) ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ. 

ʅʝʩʦʤʥʝʥʥʦ, ʦʪʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʧʨʝʩʩʠʠ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ 

ʠʭ ʧʨʝʜʝʣʘʭ. ʇʨʠʯʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʯʝʪʢʦ ʥʘʤʝʪʠʣʠʩʴ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ. 

ɺ ʨʘʥʥʝ- ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʚʨʝʤʷ ʜʝʧʨʝʩʩʠʷ ʚ ʮʝʣʦʤ ʙʳʣʘ ʦʙ-

ʣʘʩʪʴʶ ʧʨʦʛʠʙʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʦʟʝʨʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʩʘʜʢʠ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝ-

ʩʢʦʚè), ɺ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʜʚʠʞʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ. ʉʝʚʝʨʥʳʡ ʠ ʶʞʥʳʡ (ʚʢʣʶʯʘʷ ɹʴʠʩʪʨʠʥʩʢʫʶ ʜʝʧʨʝʩ-

ʩʠʶ) ʝʝ ʫʯʘʩʪʢʠ ʷʚʠʣʠʩʴ ʦʙʣʘʩʪʷʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʛʠʙʘʥʠʷ ʠ ʚʳʟʚʘʥʥʦʡ 

ʠʤ ʘʢʢʫʤʫʣʷʮʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʩʝ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ 

ʜʝʧʨʝʩʩʠʠ ʟʜʝʩʴ ʦʢʘʟʘʣʠʩʴ ʧʦʛʨʝʙʝʥʥʳʤʠ ʠ ʯʘʩʪʠʯʥʦ ʨʘʟʤʳʪʳʤʠ. ɺ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʚʳʨʘʞʝʥʳ ʣʠʰʴ ʩʘʤʳʝ ʤʦʣʦʜʳʝ (Q3
4
ðQ4) ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʩʣʘʛʘʶʱʠʝ ʠʭ ʦʪʣʦʞʝʥʠʷ. 
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B ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ ʤʝʩʪʥʦʝ ʧʦʜʥʷʪʠʝ. ʆʥʦ ʭʦʨʦʰʦ ʢʘʨʪʠʨʫʝʪʩʷ ʚ  

ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʧʨʠ ʦʢʦʥʪʫʨʠʚʘʥʠʠ ʚʩʝʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʜʨʝʚʥʠʭ (ʜʨʝʚʥʝʝ Q
4
3) ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʨʘʚʥʠʥ, ʠʤʝʶʱʠʭ ʮʦʢʦʣʴ ʠʟ ʥʠʞʥʝ- 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʀʤʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʚ 

ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʧʦʷʚʣʷʶʪʩʷ ʮʦʢʦʣʴʥʳʝ ʪʝʨʨʘʩʳ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ 

ʥʘʟʳʚʘʪʴ ʵʪʦ ʧʦʜʥʷʪʠʝ ʎʝʥʪʨʘʣʴʥʳʤ (ʨʠʩ. 38). ʆʜʥʘʢʦ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ 

ʚʳʜʝʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʙʦʣʝʝ ʜʨʝʚʥʝʝ ʷʜʨʦ - ɻʝʥʝʨʘʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ. 
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ʅʘʯʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ, ʯʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʦʣʠʥʳ ʩʝʨʠʠ ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʂʘʤʯʘʪʢʠ. ʇʦʩʣʝʜʥʠʝ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ (ʚʧʣʦʪʴ ʜʦ ʛʦʣʦʮʝʥʘ) ʥʘ ʬʦʥʝ 

ʧʨʦʜʦʣʞʘʚʰʠʭʩʷ ʫʩʪʦʡʯʠʚʳʭ ʧʦʜʥʷʪʠʡ ʨʘʩʪʫʱʝʡ ɻʝʥʝʨʘʣʴʩʢʦʡ 

ʚʦʟʚʳhʝʥʥʦʩʪʠ. ʇʨʠʤʳʢʘʶʱʠʝ ʩ ʩʝʚʝʨʘ ʠ ʩ ʶʛʘ ʢ ʵʪʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʫʯʘʩʪʢʠ ʚʦʚʣʝʢʘʣʠʩʴ ʚ ʧʦʜʥʷʪʠʝ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʫʞʝ ʧʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ I ʬʘʟʳ ʧʦʟʜ ʥ ʝʧʣ 

ʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʥʷʪʠʷ ʨʘʚʥʠʥʳ ʙʳʣʠ ʨʘʟʚʠʪʳ ʨʘʟʨʴʠʚʥʴʠʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʢʩʠʨʫʶʪʩʷ 

ʟʘʣʦʞʠʚʰʠʤʠʩʷ ʧʦ ʥʠʤ ʨʝʟʢʦ ʠʟʣʘʤʳʚʘʶʱʠʤʠʩʷ ʦʚʨʘʛʘʤʠ (ʚ ʧʝʩʢʘʭ ʣʝʚʦ-

ʙʝʨʝʞʥʳʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʨʘʚʥʠʥ) ʠ ʙʘʣʢʘʤʠ (ʚ ʩʫʧʝʩʷʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ 

ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʨʘʚʥʠʥ). ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩ ʶʛʦ-

ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʪ. ʝ. ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʥʦʞʠʶ ʦʢʘʡʤʣʷʶʱʠʭ 

ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʝʩʣʠ ʤʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤ ʦʙʣʘʩʪʠ 

ʥʦʚʝʡʰʠʭ ʧʦʜʥʷʪʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʝʚʥʠʭ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʪʦ ʟʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʩʚʦʝʛʦ ʨʦʜʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ɼʨʝʚʥʠʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ I ʬʘʟʳ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʨʘʟʤʳʚʘ ʠʤʝʥʥʦ ʥʘ 

ʪʝʭ ʫʯʘʩʪʢʘʭ ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʦʥʠ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚ ʧʦʜʥʷʪʠʝ. 

ʉ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʚʨʝʤʝʥʝʤ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʨʘʟʦʙʱʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʧʨʝʩʩʠʠ (ɹʳʩʪʨʠʥʩʢʦʡ ʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, 

ʨʘʡʦʥʘ ʨ. ɽʣʦʚʢʠ) ʠ ʦʙʱʝʝ ʚʦʟʜʳʤʘʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʛʦʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚʩʝ ʵʪʠ ʩʦʙʳʪʠʷ ʩʚʷʟʘʥʳ ʩ ʤʦʱʥʦʡ 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ. 

ʇʨʝʢʨʘʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʘʤʳʭ ʥʦʚʝʡʰʠʭ, ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ, 

ʜʚʠʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʩʣʫʞʠʪ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʠ ʜʝʣʴʪ, ʩʠʥʭʨʦʥʥʳʭ II ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ 

ʜʝʧʨʝʩʩʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ. ʍʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ 

ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʘ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ 

II ʬʘʟʳ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ 

ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʤʦʣʦʜʳʭ ʜʝʣʴʪ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʪʘʤ 

ʞʝ, ʛʜʝ ʠ ʚʝʨʰʠʥʳ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʜʝʣʴʪ. ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʷʚʣʷʶʪʩʷ, 

ʥʝʩʦʤʥʝʥʥʦ, ʦʙʣʘʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʠʙʘʥʠʷ, ʛʜʝ ʧʨʦʪʝʢʘʶʪ 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʴʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʟʜʝʩʴ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ, ʦʩʘʜʢʠ ʢʦʪʦʨʳʭ 

ʧʝʨʝʢʨʳʣʠ, ʘ ʯʘʩʪʠʯʥʦ ʠ ʟʘʤʝʥʠʣʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʚ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʶʞʥʝʝ ʩ. ɻʘʥʘʣʳ ʠ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ɹʳʩʪʨʦʡ ʠ ʚ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 
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ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʂʠʪʠʣʴʛʠʥʘ ʶʞʥʝʝ ʛʦʨʳ ʆʟʝʨʥʦʡ, ʚ ʨʘʡʦʥʝ ʩ. ʐʘʨʦʤʳ 

ʠ ʜʨ. 

ʋʯʘʩʪʢʠ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ 

ʨʘʚʥʠʥ, ʦʜʥʘʢʦ ʚʝʨʰʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʩʤʝʱʝʥʳ ʚ ʩʪʦʨʦʥʫ 

ʦʪ ʛʦʨ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʫ ʧʦʜʥʦʞʠʷ ɺʘʣʘʛʠʥʩʢʦʛʦ 

ʭʨʝʙʪʘ (ʦʪ ʩ. ʇʫʱʠʥʦ ʜʦ ʨ. ʏʠʰʝʮ - ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʂʠʪʠʣʴʛʠʥʘ). ʕʪʦ 

ʷʚʣʝʥʠʝ ʥʝʩʦʤʥʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʚʪʷʛʠʚʘʥʠʝʤ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʧʦʜʥʷʪʠʝ 

ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʝʨʝʜʦʚʦʤʫ ʬʘʩʫ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʈʝʢʠ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʧʦʜʥʠʤʘʶʱʝʛʦʩʷ ʫʯʘʩʪʢʘ ʥʝ ʦʙʨʘʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʝʣʴʪ, ʥʘʧʨʦʪʠʚ, ʟʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʫʟʢʠʝ ʜʦʣʠʥʳ ʩ ʩʝʨʠʝʡ ʮʦʢʦʣʴʥʳʭ 

ʪʝʨʨʘʩ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʝʚʳʩʦʢʠʤʠ ʫʩʪʫʧʘʤʠ. ɼʦʣʠʥʳ ʚʣʦʞʝʥʳ ʚ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ II ʬʘʟʳ, ʟʘʥʠʤʘʶʱʠʭ ʟʜʝʩʴ 

ʧʦʯʪʠ ʚʩʶ ʧʣʦʱʘʜʴ. ʊʝʨʨʘʩʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʪʷʥʫʪʦʛʦ ʚ ʧʦʜʥʷʪʠʝ ʫʯʘʩʪʢʘ 

ʩʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʨʝʢʠ ʦʙʨʘʟʫʶʪ ʦʙʳʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ. ɺ ʩʫʱʥʦʩʪʠ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʤʠʛʨʘʮʠʠ ʜʝʣʴʪ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʟʚʘʥʥʦʝ 

ʚʪʷʛʠʚʘʥʠʝʤ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʚ ʧʦʜʥʷʪʠʝ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. ʆʙ ʠʥʪʝʥʩʠʚʥʦʤ 

ʧʦʜʥʷʪʠʠ ʩʘʤʦʛʦ ʧʝʨʝʜʦʚʦʛʦ ʬʘʩʘ ɺʘʣʘʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʥʝʩʦʤʥʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʟʢʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʝʛʦ ʨʝʣʴʝʬʘ, ʢʘʥʴʦʥʦʦʙʨʘʟʥʳʡ 

ʭʘʨʘʢʪʝʨ ʜʦʣʠʥ ʨʝʢ ʠ ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʳʡ ʦʙʥʦʚʣʝʥʥʳʡ ʩʙʨʦʩʦʚʳʡ 

ʫʩʪʫʧ, ʦʪʜʝʣʷʶʱʠʡ ʭʨʝʙʝʪ ʦʪ ʜʝʧʨʝʩʩʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʩʘʤʦʡ ʜʝʧʨʝʩʩʠʠ, 

ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʧʝʨʝʜʦʚʦʤʫ ʬʘʩʫ ɺʘʣʘʛʠʥʝʢʦʛʦ ʭʨʝʙʪʘ, ʭʦʨʦʰʦ ʯʠʪʘʶʪʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʘʢ ʦʙʳʯʥʳʝ ʪʨʝʱʠʥʳ, 

ʪʘʢ ʠ ʩʙʨʦʩʳ ʩ ʘʤʧʣʠʪʫʜʦʡ ʩʤʝʱʝʥʠʷ ʜʦ 10ð1-5 ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 

4ð5 ʢʤ. ʄʝʩʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʤʠʢʨʦʛʦʨʩʪʳ ʠ ʤʠʢʨʦʛʨʘʙʝʥʳ. ɺʩʝ ʵʪʠ 

ʥʘʨʫʰʝʥʠʷ ʨʘʩʩʝʢʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʠ 

ʚʳʪʷʥʫʪʳ ʧʘʨʘʣʣʝʣʴʥʦ ʩʙʨʦʩʦʚʦʤʫ ʫʩʪʫʧʫ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʤʫ ʜʝʧʨʝʩʩʠʶ. 

ʅʘ ʫʯʘʩʪʢʘʭ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ʧʨʠʪʦʢʠ ʂʘʤʯʘʪʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʦʦʙʱʝ ʥʝ ʦʙʨʘʟʫʶʪ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʝ 

ʜʦʣʠʥʳ ʩ ʦʙʳʯʥʦʡ ʩʝʨʠʝʡ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ, 

ʚʣʦʞʝʥʥʳʭ ʚʦ ʬʣʶʚʠʦʪʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ (ʜʦʣʠʥʳ ʨʝʢ ʑʘʧʠʥʦʡ ʠ 

ʂʠʪʠʣʴʛʠʥʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʄʘʣʘʷ ʠ ɹʦʣʴʰʘʷ ʂʠʤʠʪʠʥʘ, ɹʝʣʘʷ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ). ʕʪʠ ʫʯʘʩʪʢʠ 

ʜʝʧʨʝʦʩʠʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʩʧʳʪʳʚʘʶʪ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʳʝ ʚʦʩʭʦʜʷʱʠʝ ʜʚʠʞʝʥʠʷ. 

ʅʘʢʦʥʝʮ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʜʝʧʨʝʩʩʠʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʭ, ʨʘʟʣʠʯʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʦʟʜʥʝʧʣʝʡʩʪʦʮʝʠʦʚʳʤʠ: ʪʝ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ ʧʦ 

ʧʣʦʱʘʜʠ. ʅʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʚ ʦʙʱʝʤ ʥʝʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʴʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʵʪʘʧʦʤ. ʆʜʥʘʢʦ ʚ ʦʙʱʝʤ ʦʥʠ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʳʪʚrʘʪʴ ʦʧʫʩʢʘʥʠʝ, ʢʘʢ ʠ ʚ ʧʦʟʜʥʝʤʧʣʝʡʩʪʦʮʝʥʝ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʘʢʢʫʤʫʣʷʮʠʶ ʦʩʘʜʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ 

ʜʝʣʴʪ ʠ ʠʟʫʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ ʠʟ 
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ʥʠʭ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʫʯʘʩʪʢʠ ʧʦʜʥʷʪʠʡ ʠ ʦʧʫʩʢʘʥʠʡ ʜʣʷ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʛʦ ʚʨʝʤʝʥʠ (ʛʦʣʦʮʝʥʘ). 

 

ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʂʆʃɽɹɸʅʀʗ 

 

ʀʟʫʯʝʥʠʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʠʟ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʥʠʭ 

ʟʘʧʝʯʘʪʣʝʥʳ ʩʣʝʜʳ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʨʝʭ ʵʧʦʭ ʧʦʭʦʣʦʜʘʥʠʷ ʢʣʠʤʘʪʘ ʚ 

ʧʣʝʡʩʪʦʮʝʥʝ, ʨʘʟʜʝʣʝʥʥʳʭ ʙʦʣʝʝ ʪʝʧʣʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ. 

ʉʚʦʜʥʳʡ ʨʘʟʨʝʟ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3 ʠ 4. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʪʘʙʣʠʮ, ʵʧʦʭʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè, ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ, 

ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʢʨʦʚʥʳʤʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʩʫʧʝʩʷʤʠ. ʕʧʦʭʠ 

ʧʦʭʦʣʦʜʘʥʠʷ ʢʣʠʤʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, 

çʤʦʨʝʥʦʧʦʜʦʙʥʦʡè ʪʦʣʱʠ ʠ ʜʚʫʤ ʣʝʜʥʠʢʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. 

ʊʝʧʣʳʝ ʠ ʭʦʣʦʜʥʳʝ ʵʧʦʭʠ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ. ɼʣʷ 

ʪʝʧʣʳʭ ʵʧʦʭ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʨʘʟʚʠʪʠʝ 

ʪʝʤʥʦ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʠʟ ʝʣʠ, ʠʥʦʛʜʘ ʩ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ ʠ ʩʦʩʥʳ. ɺʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʣʠ ʪʘʢʞʝ ʩʚʝʪʣʦʭʚʦʡʥʘʷ ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʪʘʡʛʘ ʠ ʙʝʨʝʟʥʷʢʠ ʠʟ 

ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʩ ʧʨʠʤʝʩʴʶ ʧʨʝʩʥʝʮʘ. ʇʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʣʠ 

ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʣʫʛʘʤʠ ʠ ʤʦʭʦʚʳʤʠ ʙʦʣʦʪʘʤʠ ʩ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʝʟʢʦʡ (ʩʤ. ʪʘʙʣ. 3). 

ɼʣʷ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʪʝʧʣʳʭ ʵʧʦʭ ʭʘʨʘʢʪʝʨʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʳʣʴʮʳ Picea (6-28%, ʧʨʠ ʩʨ. 1% 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʢʪʨʘʭ), ʠʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Abies, Pinus s/g 

Diploxylon ʠ ʧʦʩʪʦʷʥʥʦ Lafix. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Betula sect. Costatae ʠ 

ɺ. sect. Nanae ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʩʨʝʜʥʝʤ 10-11 ʠ 5-9%. ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʧʫʪʥʠʢʠ 

ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ - ʝʣʴʥʠʢʦʚ (Bryales) ʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ʠ ʙʝʨʝʟʥʷʢʦʚ 

(Polypodiaceae). ʍʘʨʘʢʪʝʨʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

Lycopodiaceae (ʩʨ. 7-12%), ʦʪʤʝʯʘʶʪʩʷ ʦʧʘʨʳ ʪʝʧʣʦʣʶʙʠʚʦʛʦ ʧʘʧʦʨʦʪʥʠʢʘ 

Osmunda. 

ʉʫʱʝʩʪʚʝʥ ʚʦʧʨʦʩ ʦʙ ʦʪʣʠʯʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʝʧʣʦʚʳʭ 

ʵʧʦʭ. ɺ ʮʝʣʦʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ ʚʩʝ ʞʝ ʩʫʱʝʩʪʚʫʶʪ. 

ɼʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʝʨʚʦʡ ʪʝʧʣʦʡ ʵʧʦʭʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʨʝʤʝʥʠ 

ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʜʝʧʨʝʩʩʠʠ, ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʵʢʟʦʪʠʯʝʩʢʠʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Ul 

mus, Carpinus, Corylus, Juglans, Diervilla ʠ ʩʧʦʨ Osmunda, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʣʠʤʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʝʧʣʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. 
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ʊʘʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʫʶʪ ʩʝʡʯʘʩ ʚ ʇʨʠʘʤʫʨʴʝ, ʛʜʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʘʨʝʘʣʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʩʦʚʧʘʜʘʶʪ ʩ ʷʥʚʘʨʩʢʠʤʠ 

ʠʟʦʪʝʨʤʘʤʠ -20 -26Á, ʠʶʣʴʩʢʠʤʠ 4-18 +22Á, ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ +2 -2Á. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 500-800 ʤʤ ʚ ʛʦʜ. 

ʆʙʨʘʱʘʝʪ ʪʘʢʞʝ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Pinus sp., ʥʘʠʚʳʩʰʝʝ 

ʥʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʵʧʦʭʘʤʠ ʧʦʪʝʧʣʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ 

Picea (ʩʨ. 28%) ʠ, ʥʘʧʨʦʪʠʚ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ Larix (ʤʝʥʝʝ 1 

%) (ʨʠʩ. 39, ʪʘʙʣ. 8). ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Ericales. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʜʝʧʨʝʩʩʠʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʣʠ ʢʘʢ ʯʠʩʪʳʝ ʝʣʦʚʳʝ ʣʝʩʘ ʩ ʥʘʟʝʤʥʳʤ ʧʦʢʨʦ-

ʚʦʤ ʠʟ ʟʝʣʝʥʳʭ ʤʭʦʚ ʠ ʙʘʛʫʣʴʥʠʢʘ, ʪʘʢ ʠ ʝʣʦʚʳʝ ʣʝʩʘ ʩ ʧʨʠʤʝʩʳʦ ʧʠʭʪʳ, 

ʩʦʩʥʳ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ, ʙʝʨʝʟʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ. 

ɼʣʷ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʦʪʣʦʞʝʥʠʡ II ʪʝʧʣʦʡ ʵʧʦʭʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʦʣʱʠ 

çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè, ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʵʢʟʦʪʠʯʝʩʢʠʭ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Larix. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Pinus s/g Diploxylon (ʜʦ 2-6%) ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ Pinus s/g Haploxylon (ʩʨ. 7%, ʤʘʢʩʠʤʫʤ 

ʜʦ 37%). 

ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝ 

ʪʦʣʴʢʦ ʧʳʣʴʮʳ Pinus pumiia, ʥʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʩʝʥ, ʯʪʦ ʪʨʫʜʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʠʭ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʧʘʜʘʝʪ ʩʦʜʝʨʞʘʥʠʝ Bryales ʠ ʚʦʟʨʘʩʪʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ Polypodiaceae. 

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʨʷʜʫ ʩ ʪʝʤʥʦʭʚʦʡʥʳʤʠ 

ʣʝʩʘʤʠ ʠʟ ʝʣʠ ʩ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ 

ʪʘʢʞʝ ʩʚʝʪʣʦʭʚʦʡʥʘʷ ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʪʘʡʛʘ, ʤʝʩʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʩʦʩʥʳ ʠ, 

ʚʦʟʤʦʞʥʦ ʢʝʜʨʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʪʘʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʪʸʧʣʳʤʠ; 

ʢʨʘʡʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʧʠʭʪʳ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ - ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ -2Á -4Á, ʠʶʣʴʩʢʘʷ +14Á +17Á, ʦʩʘʜʢʦʚ ʦʢʦʣʦ 500 ʤʤ ʚ ʛʦʜ. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʦʪʣʦʞʝʥʠʡ ʧʦʩʣʝʜʥʝʡ, III ʪʝʧʣʦʡ ʵʧʦʭʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʠʭ ʧʦʛʨʝʙʸʥʥʳʭ ʪʝʨʨʘʩ ʨ. 

ʂʘʤʯʘʪʢʠ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʧʝʢʪʨʦʚ I ʪʝʧʣʦʡ ʵʧʦʭʠ ʧʦʥʠʞʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ Picea ʠ ʧʦʚʳʰʝʥʥʳʤ Larix, ʘ ʦʪ II ʪʝʧʣʦʡ ʵʧʦʭʠ - 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʳʣʴʮʳ ʩʦʩʝʥ ʠ ʧʠʭʪʳ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʜʝʧʨʝʩʩʠʠ ʰʠʨʦʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʝʣʦʚʳʝ, ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ 

ʣʝʩʘ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ, ʚʠʜʠʤʦ, ʙʣʠʟʢʠ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ (ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ - 3Á, ʠʶʣʴʩʢʘʷ +13Á +14Á, 

ʦʩʘʜʢʦʚ ʤʝʥʝʝ 500 ʤʤ ʚ ʛʦʜ). ʆʜʥʘʢʦ ʦʥʠ ʦʩʪʘʚʘʣʠʩʴ ʚʩʝ ʞʝ ʙʦʣʝʝ ʪʝʧʣʳʤʠ 

ʠ ʚʣʘʞʥʳʤʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ. 
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ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʩʝʭ ʪʝʧʣʳʭ ʵʧʦʭ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʤʷʛʯʝ 

ʩʦʚʨʝʤʝʥʥʳʭ. ɼʣʷ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʪʝʧʣʳʭ ʵʧʦʭ ʦʥʠ ʧʦʭʦʞʠ ʠ ʭʦʣʦʜʥʝʝ, 

ʯʝʤ ʫʩʣʦʚʠʷ ʩʘʤʦʡ ʨʘʥʥʝʡ ʪʝʧʣʦʡ ʵʧʦʭʠ, ʥʦ ʦʩʪʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʝʧʣʝʝ ʩʦ-

ʚʨʝʤʝʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʱʝʤ ʧʨʦʛʨʝʩʩʠʚʥʦʤ ʧʦʭʦʣʦʜʘ-

ʥʠʠ ʢʣʠʤʘʪʘ ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʦʣʦʜʥʳʭ ʵʧʦʭ ʙʳʣʠ ʩʫʨʦʚʝʝ ʩʦʚʨʝʤʝʥʥʳʭ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʦʢʨʘʱʝʥʠʝʤ ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ, ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ ʠ ʪʫʥʜʨʦʚʳʤʠ 

ʪʨʘʚʷʥʠʩʪʦ- ʢʫʩʪʘʨʥʠʯʢʦʚʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ʇʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʣʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʠ ʙʝʨʝʟʥʷʢʠ. ʇʣʦʱʘʜʠ ʝʣʴʥʠʢʦʚ 

ʩʦʢʨʘʱʘʣʠʩʴ ʜʦ ʤʠʥʠʤʫʤʘ, ʩʦʭʨʘʥʷʷʩʴ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʬʫʛʠʫʤʘʭ. ɺ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʘʭ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

(ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ. ɺ 

ʛʨʫʧʧʝ ʜʨʝʚʝʩʥʳʭ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ Picea, Abies, 

Pinus s/g Diploxylon, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ: Betula sect. Nanae ʠ Ainaster. ɺ ʛʨʫʧʧʝ ʪʨʘʚʷʥʠʩʪʳʭ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ Gramineae. ɺ ʛʨʫʧʧʝ ʩʧʦʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʧʣʳʤʠ ʵʧʦʭʘʤʠ ʧʘʜʘʝʪ ʩʦʜʝʨʞʘʥʠʝ Lycopodiaceae ʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʷʚʣʷʶʪʩʷ ʩʧʦʨʳ Selaginella sibirica. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʧʨʦʩ ʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè 

ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. ʆʪʩʫʪʩʪʚʠʝ ʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ 

ʩʧʝʢʪʨʘʭ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʥʦ 

ʠ ʝʣʠ, ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʦʙʨʘʟʮʘʭ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ- 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Betula. sect. 

Nanae, ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʧʦʨ Sphagnales, Selaginella sibirica, 

ʧʳʣʴʮʳ Ericales ð ʚʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʙʦʣʝʝ ʩʫʨʦʚʳʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. ɺ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ -

ʦʧʦʨʦʚʦʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ (ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʩʤ. ʪʘʙʣ. 3) ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʪʘʭʦʚʴʛʤ 

ʜʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʩʣʝʜʥʝʛʦ ʠ 

ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʡ, ʭʦʪʷ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʜʝʩʴ ʥʝʪ. ʆʪ 

ʧʦʩʣʝʜʫʶʱʠʭ ʵʧʦʭ ʧʦʭʦʣʦʜʘʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʡ ʭʦʣʦʜʥʦʡ ʵʧʦʭʠ 

ʦʪʣʠʯʘʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʪʫʥʜʨʦʚʦ-ʙʦʣʦʪʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʧʨʝʜʩʪʘʚ 

ʣʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʟʝʣʝʥʦʤʦʰʥʳʤʠ, ʥʦ ʠ ʩʬʘʛʥʦʚʳʤʠ Sphagnales (ʩʨ. 8%) 

ʙʦʣʦʪʘʤʠ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʙʝʨʝʟʢʦʡ ʠ ʚʝʨʝʩʢʦʚʳʤʠ Ericales (ʩʨ. 23%). 

ɺ ʩʦʧʦʨʦʚʦ-ʣʳʣʴʮʝʚʳʭ ʰʝʢʪʨʘʭ ʦʪʣʦʞʝʥʠʡ II ʠ III ʭʦʣʦʜʥʳʭ ʵʧʦʭ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʢʫʩʪʘʨʥʠʢʦʚ 

(Betula sect. Nanae ʠ Alnaster) ʟʘ ʩʯʝʪ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ (ʪʘʢʦʡ 

ʢʦʥʪʨʘʢʪ ʜʣʷ I ʭʦʣʦʜʥʦʡ ʵʧʦʭʠ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʥʝ ʭʘʨʘʢʪʝʨʝʥ). ɼʣʷ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ III ʭʦʣʦʜʥʦʡ ʵʧʦʭʠ ʭʘʨʘʢʪʝʨʥʦ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʛʨʫʧʧʝ ʩʧʦʨ Bryales ʧʨʠ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʦʩʣʝʜʥʷʷ, ʭʦʣʦʜʥʘʷ ʵʧʦʭʘ ʠʤʝʝʪ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʧʦʭʦʣʦʜʘʥʠʡ, ʨʘʟ  

ʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʦʤ ʥʝʢʦʪʦʨʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʆʜʥʘʢʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
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ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʪʝʧʣʦʛʦ (ʧʝʨʠʦʜʘ ʚʩʝ ʞʝ ʦʩʪʘʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʭʦʣʦʜʥʝʝ 

ʩʦʚʨʝʤʝʥʥʳʭ. ɺ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, a ɺ ʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʳʣʴʮʳ Betula sect Costatae, ʩ ʢʦʪʦʨʦʡ ʭʦʨʦʰʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʦʧʦʨʳ 

Lycopodiaceae ʠ Polypodiaceae, ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʳʣʴʮʳ Betula sect. 

Nanae. Bice ʵʪʠ ʯʝʨʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʣʠʤʘʪ ʙʦʣʝʝ ʪʝʧʣʳʡ, ʯʝʤ ʚ ʵʧʦʭʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʥʠʯʪʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʝʣʠ ʠ 

ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ Alnaster ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʣʦʚʠʷʭ, ʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. 

ʕʧʦʭʠ ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʦʭʦʣʦʜʘʥʠʷ ʪʘʢʞʝ ʦʪʨʘʟʠʣʠʩʴ ʠ ʚ ʠʟʤʝʥʝʥʠʠ 

ʩʦʩʪʘʚʘ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ. ʕʧʦʭʠ ʧʦʪʝʧʣʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʪʝʧʣʦʣʶʙʠʚʳʭ ʬʦʨʤ ʠ ʚ ʫʤʝʥʴʰʝʥʠʠ ʭʦʣʦʜʦʣʶʙʠʚʳʭ. ɼʣʷ 

ʵʧʦʭ ʧʦʪʝʧʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʚʨʠʪʝʨʤʥʳʭ ʚʠʜʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ. 

ʕʧʦʭʠ ʧʦʭʦʣʦʜʘʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʦʙʱʝʡ ʩʢʫʜʥʦʩʪʴʶ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʦʚʳʭ, ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʶʞʥʦ-ʙʦʨʝʘʣʳʥʭr ʬʦʨʤ, 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʩʝʚʝʨʦ-ʘʣʴʧʠʡʩʢʠʭ, ʩʝʚʝʨʦ-ʙʦʨʝʘʣʴʥʭr, ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʘʨʢʪʦ-ʙopʝʘʣʴʥʳʭ. ɿʘʤʝʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

ʜʠʘʪʦʤʦʦʚʳʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʩʥʦ ʚʳʷʚʣʷʝʪʩʷ 

ʨʠʪʤʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʣʝʡʩʪʦʮʝʥʝ - ʏʝʨʝʜʦʚʘʥʠʝ 

ʪʝʧʣʳʭ ʠ ʭʦʣʦʜʥʳʭ ʵʧʦʭ. 

ʏʝʨʝʜʦʚʘʥʠʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʵʧʦʭ ʧʦʪʝʧʣʝʥʠʡ ʠ ʧʦʭʦʣʦʜʘʥʠʡ 

ʩʣʦʞʠʪ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʜʘʪʠʨʦʚʢʠ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʪʘʢ ʢʘʢ ʬʘʫʥʳ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʠ ʝʜʠʥʠʯʥʳʭ ʥʘʭʦʜʦʢ ʚ ʩʨʝʜʠ ʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ, 

ʥʝʪ. ʅʘʣʠʯʠʝ ʚ ʦʪʣʦʞʝʥʠʷʭ I ʪʝʧʣʦʡ ʵʧʦʭʠ ʭʦʪʷ ʙʳ ʝʜʠʥʠʯʥʦʡ ʧʳʣʴʮʳ 

ʥʝʢʦʪʦʨʳʭ ʵʢʟʦʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʣʠʦʮʝʥʘ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʴ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ çʩʠʥʠʭ ʛʣʠʥè ʢ ʩʘʤʦʤʫ ʥʘʯʘʣʫ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʤʳ ʦʪʥʦʩʠʤ 

ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ 

ʬʠʢʩʠʨʫʶʪ ʩʠʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ, ʧʨʠʚʝʜʰʝʝ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʣʥʦʤʫ 

ʚʳʤʠʨʘʥʠʶ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʷ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʝʣʴʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʳʭ ʠ ʚʣʘʞʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘʯʘʣʘ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʠʣʴʥʦʤʫ 

ʧʦʭʦʣʦʜʘʥʠʶ ʧʨʦʠʟʦʰʝʣ ʚʥʫʪʨʠ ʝʜʠʥʦʡ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè. ʆʩʘʜʢʠ 

ʩʣʝʜʫʶʱʠʭ ʪʝʧʣʳʭ ʵʧʦʭ ʤʳ ʦʪʥʦʩʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʥʘʯʘʣʫ ʩʨʝʜʥʝʛʦ ʠ 

ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ). 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʦʚʦʜʠʤʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʘʥʠʮʳ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʧʘʜʘʶʪ, ʚʥʫʪʨʴ 

ʚʳʜʝʣʷʝʤʳʭ ʥʘʤʠ ʪʦʣʱ ʦʪʣʦʞʝʥʠʡ. ʊʘʢ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʘʤʠ ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʣʝʞʠʪ ʚʥʫʪʨʠ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè, ʘ 

ʤʝʞʜʫ ʨʘʥʥʠʤ ʠ ʩʨʝʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ ð ʚʥʫʪʨʠ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ 
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ʧʝʩʢʦʚè. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʤʝʥʳ ʧʦʪʝʧʣʝʥʠʡ ʠ ʧʦʭʦʣʦʜʘʥʠʡ ʤʦʛʫʪ ʥʝ 

ʩʦʚʧʘʜʘʪʴ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ ʚ 

ʛʦʣʦʮʝʥʝ. ʀʟʫʯʝʥʠʝ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʜʝʧʨʝʩʩʠʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʠʪʴ ʚ ʥʠʭ ʪʨʠ ʛʦʨʠʟʦʥʪʘ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʨʝʤʝʥʠ 

ʥʘʢʦʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʙʣʠʟʢʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʪʝʧʣʝʝ, ʯʝʤ 

ʫʩʣʦʚʠʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʷʪʴ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʛʦʩʧʦʜʩʪʚʦ ʚ ʜʝʧʨʝʩʩʠʠ ʙʝʨʝʟʦʚʳʭ 

ʣʝʩʦʚ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʠ ʧʨʝʩʥʝʮʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ Betula sect. 

Costatae (ʩʨ. 36%) ʠ Betula sect. Albae (ʩʨ. 6%) ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʩʠʣʴʥʦ ʧʦʚʳʰʝʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʵʧʦʭʘʤʠ ʧʦʪʝʧʣʝʥʠʡ ʠ ʥʘʩʪʦʷʱʠʤ ʚʨʝʤʝʥʝʤ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʳʣʴʮʳ ɺʝtula sect. Albae ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʉ. ʃ. ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠ- ʚʝʨʦʚʢʞʦʛʦ (1940) ʦ ʩʚʷʟʠ 

ʙʝʨʝʟʦʚʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʥʠʟʘʭ ʪʦʨʬʷʥʠʢʦʚ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʣʥʳ 

ʙʝʣʦʡ ʙʝʨʝʟʳ (ʧʨʝʩʥʝʮʘ) ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʪʠʤʫʤʘ. 

ɼʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ II ʛʦʨʠʟʦʥʪʘ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʧʦʭʦʣʦʜʘʥʠʝ, ʬʠʢʩʠʨʫʶʱʝʝʩʷ ʧʦ çʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ. ʉʦ 

ʩʧʝʢʪʨʘʤʠ ʵʧʦʭ ʧʦʭʦʣʦʜʘʥʠʡ ʠʭ ʩʙʣʠʞʘʝʪ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʳʣʴʮʳ Betula sect. Nanae, Gramineae ʠ ʩʧʦʨ Selaginella sibirica. 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ III ʛʦʨʠʟʦʥʪʘ ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟʤʝʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʣʦʨʳ ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ ʨʘʟʨʝʟʝ 

ʜʝʧʨʝʩʩʠʠ. 

ʇʳʣʴʮʘ ʝʣʠ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʚʩʝʤ ʨʘʟʨʝʟʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ 

ʥʘʯʘʣʝ (ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (Q
1
) ʝʣʦʚʳʝ ʣʝʩʘ ʚ ʜʝʧʨʝʩʩʠʠ ʧʨʝʦʙʣʘʜʘʣʠ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ ʦʥʠ ʜʦʩʪʠʛʘʣʠ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʤʝʞʣʝʜʥʠʢʦʚʳʝ 

ʵʧʦʭʠ, ʦʜʥʘʢʦ IB ʮʝʣʦʤ ʥʘʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʨʦʣʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʧʦʢʨʦʚʝ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ. ɽʱʝ ʚʦ ʚʨʝʤʷ 

ʧʦʟʜʥʝʠʣʝʡʝʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʝʣʦʚʳʝ ʣʝʩʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʘ 

ʟʘʧʘʜʥʦʡ (ɻʝʧʪʥʝʨ, ʆʢʠʙʘ, ʃʫʰʠʢʠʥʘ, 1965) ʠ ʩʝʚʝʨʥʦʡ (ʄʘʣʘʝʚʘ, 

ɸʣʝʰʠʥʩʢʘʷ, ʇʝʪʨʦʚ, 1965) ʂʘʤʯʘʪʢʝ ʠ ʣʠʰʴ ʧʦʩʣʝ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʜʝʧʨʝʩʩʠʠ. 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʝʣʠ ʥʘ ʟʘʧʘʜʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʷʭ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ 

ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʣʝʜʥʠʢʦʚ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ 

ʵʪʠʭ ʨʘʡʦʥʘʭ. ʃʝʜʥʠʢʠ ʧʝʨʝʢʨʳʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʧʨʠʙʨʝʞʥʳʭ 

ʨʘʚʥʠʥ ʠ ʯʘʩʪʦ ʩʧʫʩʢʘʣʠʩʴ ʜʦ ʤʦʨʷ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʝʣʴ, ʚʠʜʠʤʦ, ʧʝʨʝʞʠʚʘʣʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʬʫʛʠʫʤʘʭ. ʇʦʩʣʝʜʥʠʝ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ɻʝʥʝʨʘʣʴʩʢʦʤʫ ʧʦʜʥʷʪʠʶ ʚ 

ʦʩʝʚʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ, ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʦʛʦ ʣʝʜʥʠʢʘʤʠ ʥʝ ʧʦʢʨʳʚʘʣʘʩʴ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʝʣʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʠʟ 
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ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʧʦʜʥʷʪʠʷ (ʧʦʢʨʦʚʥʳʝ 

ʩʫʧʝʩʠ, ʪʝʨʨʘʩʳ 20-ʠ 13-16-ʤʝʪʨʦʚʳʝ), ʜʣʷ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʦ ʦʙʱʝʤʫ ʭʘʨʘʢʪʝʨʫ ʩʧʝʢʪʨʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʝʩʴʤʘ ʩʫʨʦʚʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʙʲʷʩʥʷʝʪʩʷ ʙʣʠʟʦʩʪʴʶ ʨʝʬʫʛʠʫʤʦʚ ʝʣʠ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʨʘʟʨʝʟʝ ʜʝʧʨʝʩʩʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʥʦʡ. ɺ ʜʦʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʥʝʙʦʣʴʰʫʶ 

ʧʨʠʤʝʩʴ ʚ ʝʣʦʚʳʭ ʣʝʩʘʭ. ʅʦ ʫʞʝ ʚ ʧʝʨʚʫʶ ʭʦʣʦʜʥʫʶ ʵʧʦʭʫ ʣʠʩʪʚʝʥʥʠʮʘ 

ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʦʜʦʣʞʘʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʩʝ 

ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ. ʆʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʦʣʠ ʝʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ 

ʯʘʩʪʦ ʩʫʜʠʪʴ ʪʨʫʜʥʦ, ʪʘʢ ʢʘʢ ʧʳʣʴʮʘ ʣʠʩʪʚʝʥʥʠʮʳ ʧʣʦʭʦ ʟʘʭʦʨʦʥʷʝʪʩʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʇʠʭʪʘ ʩʦʩʪʘʚʣʷʣʘ ʥʝʙʦʣʴʰʫʶ ʧʨʠʤʝʩʴ ʚ ʝʣʦʚʳʭ ʣʝʩʘʭ ʚ ʪʝʧʣʳʝ 

ʵʧʦʭʠ. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʂʫʰʝʚ, ʃʠʚʝʨʦʚʩʢʠʡ, 1940; ʂʫʧʨʠʥʘ, 

ʉʢʠʙʘ, 1963) ʦʪʤʝʯʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʧʠʭʪʳ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʜʝʧʨʝʩʩʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʜʦ 17-23%). ʆʜʥʘʢʦ 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʧʳʣʴʮʦʡ ʢʘʤʯʘʪʩʢʦʡ ʝʣʠ (Picea yezoensis s. et z.) 

ʠ ʧʠʭʪʳ (Abies gracilis ʂʦʪ.) ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʘ 

ʧʳʣʴʮʫ ʧʠʭʪʳ ʧʨʠʥʠʤʘʣʠʩʴ ʢʨʫʧʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʦʜʥʦʡ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ Picea sect. Omorica. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʳʣʴʮʘ ʧʠʭʪʳ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʝ ʙʦʣʝʝ 1%, ʘ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʥʝ ʚʩʪʨʝʯʝʥʘ. ʅʝ 

ʦʙʥʘʨʫʞʝʥʘ ʧʳʣʴʮʘ ʧʠʭʪʳ ʚ ʚʝʨʭʠʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ɽ. ʄ. 

ʄʘʣʘʝʚʦʡ ʥʘ ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ. ʇʠʭʪʘ ʦʪʤʝʯʝʥʘ ʃ. ɸ. ʉʢʠʙʦʡ ʣʠʰʴ ʚ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʳʣʴʮʳ ʧʠʭʪʳ ʚ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʩʪʦʯ-

ʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʢʠ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʠʭʪʦʚʦʡ 

ʨʦʱʠ ʚ ʨʘʡʦʥʘʭ ʚʫʣʢʘʥʘ ʉʝʤʷʯʠʢ. ɺ. ɻ. ʊʫʨʢʦʚ ʠ ɺ. ɸ. ʐʘʤʰʠʥ (1963) 

ʩʯʠʪʘʶʪ ʧʠʭʪʫ ʨʝʣʠʢʪʦʚʳʤ ʨʘʩʪʝʥʠʝʤ, ʠʩʭʦʜʷ ʠʟ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʝʝ 

ʤʠʛʨʘʮʠʠ ʩ ʤʘʪʝʨʠʢʘ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ. ʆʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʣʝʜʥʠʢʦʚʫʶ ʵʧʦʭʫ ʧʠʭʪʘ ʩʦʭʨʘʥʠʣʘʩʴ 

ʚ ʚʠʜʝ ʩʤʝʰʘʥʥʦʛʦ ʩ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʦʡ ʨʝʜʢʦʣʝʩʴʷ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʝʷʩʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʧʠʭʪʳ ʚ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʅʝʧʦʥʷʪʥʦ ʪʘʢʞʝ, ʢʘʢ ʧʠʭʪʘ ʤʦʛʣʘ ʧʝʨʝʞʠʪʴ ʦʣʝʜʝʥʝʥʠʝ, ʝʩʣʠ ʝʣʴ ʠ ʜʘʞʝ 

ʣʠʩʪʚʝʥʥʠʮʘ ʙʳʣʠ ʚʳʪʝʩʥʝʥʳ ʩ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʠʡ ʠ 

ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʨʝʬʫʛʠʫʤʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ, ʚʦʟʤʦʞʥʦ, ʢʝʜʨʦʚʘʷ (Pinus s/g Haploxylon) 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʚ ʜʝʧʨʝʩʩʠʠ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʝʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʚʠʜʠʤʦ, ʩ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʘ, ʯʝʨʝʟ ʩʝʚʝʨʥʫʶ ʂʘʤʯʘʪʢʫ, ʛʜʝ ʦʥʘ ʧʨʠʥʠʤʘʣʘ (ʫʯʘʩʪʠʝ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ (ɹʘʩʢʦʚʠʯ, 1959; ʄʘʣʘʝʚʘ, 1965). 

ʃʝʩʘ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʜʝʧʨʝʩʩʠʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷ-

ʞʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʠʯʝʤ ʜʦ ʧʦʩʣʝʜʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ 

ʟʘʥʠʤʘʝʤʳʝ ʠʤʠ ʧʣʦʱʘʜʠ ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʠ ʚ ʪʝʧʣʳʝ ʠ 

ʚ ʭʦʣʦʜʥʳʝ ʵʧʦʭʠ. ʉʦ ʚʨʝʤʝʥʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʙʝʨʝʟʥʷʢʠ ʠʟ ʢʘʤʝʥʥʦʡ ʙʝʨʝʟʳ ʨʘʩʰʠʨʷʶʪ ʩʚʦʠ ʧʣʦʱʘʜʠ, ʜʦʩʪʠʛʘʷ 
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ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʡ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ. ɺ 

ʵʪʦ ʞʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʪ ʙʝʣʘʷ ʙʝʨʝʟʘ (Betula 

japoniʩʘ), ʢʦʪʦʨʘʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʵʧʦʭʠ ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʤʝʩʴ ʚ ʝʣʦʚʳʭ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʘʭ. 

ʆʣʴʭʦʚʳʡ ʩʪʣʘʥʠʢ ʟʘʥʠʤʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʥʘ ʩʢʣʦʥʘʭ 

ʦʢʨʫʞʘʶʱʠʭ ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʢ ʚ ʪʝʧʣʳʝ, ʪʘʢ ʠ ʭʦʣʦʜʥʳʝ 

ʵʧʦʭʠ, ʧʨʠʯʝʤ ʧʦʷʩ ʦʣʴʭʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʧʨʠʤʝʨʥʦ ʥʘ ʪʦʡ ʞʝ ʧʣʦʱʘʜʠ ʚ 

ʧʝʨʠʦʜʳ ʧʦʪʝʧʣʝʥʠʷ ʧʦʜʥʠʤʘʣʩʷ ʚʚʝʨʭ, ʚʳʪʝʩʥʷʷ ʥʘʧʦʨʥʳʝ ʪʫʥʜʨʳ, ʘ ʚ 

ʧʝʨʠʦʜʳ ʧʦʭʦʣʦʜʘʥʠʷ ʦʧʫʩʢʘʣʩʷ ʚʥʠʟ ʠ ʪʝʩʥʠʣ ʣʝʩʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ ʜʦ ʩʘʤʦʛʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘ ʂʘʤʯʘʪʢʝ ʥʝ ʙʳʣ ʰʠʨʦʢʦ ʨʘʟʚʠʪ. ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʠʤʘʝʤʳʭ ʠʤ 

ʧʣʦʱʘʜʝʡ ʦʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ 

ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ. 

ʐʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʙʳʣʠ ʚ ʜʝʧʨʝʩʩʠʠ ʪʦʣʴʢʦ ʚ 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʢʨʫʧʥʦʛʦ 

ʧʦʭʦʣʦʜʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʨʠʪʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʠʭ 

ʨʘʟʚʠʪʠʠ. ʆʪʤʝʯʘʶʪʩʷ ʜʚʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʬʣʦʨʳ ð ʥʠʩʭʦʜʷʱʘʷ ʠ 

ʚʦʩʭʦʜʷʱʘʷ. ʇʝʨʚʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʳʧʘʜʝʥʠʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʨʷʜʘ ʪʝʧʣʦʣʶʙʠʚʳʭ ʵʣʝʤʝʥʪʦʚ ð ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʧʠʭʪʳ, 

ʩʦʩʥʳ, ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʝʣʦʚʳʭ ʣʝʩʦʚ, ʚʳʪʝʩʥʷʝʤʳʭ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʤʠ ʠ ʙʝʨʝʟʥʷʢʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʤʝʯʘʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʠʤʘʝʤʳʭ ʙʝʨʝʟʦʡ ʠ ʢʝʜʨʦʚʳʤ ʩʪʣʘʥʠʢʦʤ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʥʘʤʝʪʠʣʦʩʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ʅʘʠʙʦʣʝʝ ʯʝʪʢʠʡ ʨʫʙʝʞ ʚ ʨʘʟʚʠʪʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʚʷʟʘʥ ʩ ʧʦʭʦʣʦʜʘʥʠʝʤ ʚ ʨʘʥʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ. 

ɺʳʟʚʘʥʥʦʝ ʠʤ ʠʩʯʝʟʥʦʚʝʥʠʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʂʘʤʯʘʪʢʠ 

ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʝʣʦʚʳʭ ʣʝʩʦʚ ʟʘ ʩʯʝʪ ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ð ʚʩʝ ʵʪʦ ʟʥʘʤʝʥʫʝʪ ʧʝʨʝʭʦʜ ʦʪ 

ʚʝʩʴʤʘ ʤʷʛʢʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ ʜʦʣʝʜʥʠʢʦʚʴʷ ʢ ʙʦʣʝʝ ʭʦʣʦʜʥʦʤʫ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʢʣʠʤʘʪʫ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ. 

 

 

 

ʆʉʅʆɺʅʓɽ ʄʆʄɽʅʊʓ ʀʉʊʆʈʀʀ ʈɸɿɺʀʊʀʗ ʈɽʃʔɽʌɸ 

 

ʆ ʪʦʯʥʦʤ ʚʨʝʤʝʥʠ ʟʘʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ ʠ ʦ ʚʳʧʦʣʥʷʶʱʠʭ ʝʝ 

ʦʪʣʦʞʝʥʠʷʭ, ʟʘʣʝʛʘʶʱʠʭ ʥʠʞʝ ʫʨʝʟʘ ʨʝʢ, ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʫʚʝʨʝʥʥʦ. ʆʜʥʘʢʦ ʚ ʥʘʯʘʣʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥʘ, ʥʝʩʦʤʥʝʥʥʦ, ʫʞʝ 

ʩʫʱʝʩʪʚʦʚʘʣʘ, ʪʘʢ ʢʘʢ ʩʘʤʳʝ ʥʠʟʳ ʚʠʜʠʤʦʛʦ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞ- 

ʥʝʧʣʝʡʩʪʦ ʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ɺ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʩʫʱʝʩʪʚʦʚʘʣ ʦʙʰʠʨʥʳʡ ʦʟʝʨʥʳʡ ʚʦʜʦʝʤ, ʦʩʘʜʢʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʪʦʣʱʘ çʩʠʥʠʭ ʛʣʠʥè. ʇʨʠʙʨʝʞʥʳʝ ʬʘʮʠʠ ʵʪʦʛʦ ʦʟʝʨʘ (ʇʨʝʜʩʪʘʚ-
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ʣʝʥʳ ʠʝʩʢʘʤʠ ʨʘʟʥʦʡ ʢʨʫʧʥʦʩʪʠ, ʨʝʞʝ ʛʘʣʝʯʥʠʢʘʤʠ, ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʝ 

ð ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʜʠʘʪʦʤʠʪʘʤʠ. ʐʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ ʨʘʟʚʠʪʠʝ 

ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ ʦʟʝʨʥʦʛʦ 

ʚʦʜʦʝʤʘ, ʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʝʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ çʩʠʥʠʭ ʛʣʠʥè ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʟʝʨʦ 

ʠʤʝʣʦ ʚ ʦʙʱʝʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ ʠ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʳʡ ʨʝʞʠʤ. 

ʆʜʥʘʢʦ ʛʣʫʙʠʥʘ ʠ ʨʘʟʤʝʨʳ ʙʘʩʩʝʡʥʘ, ʚʝʨʦʷʪʥʦ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʷʣʠʩʴ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦ 

ʧʣʘʥʢʪʦʥʥʳʭ, ʪʦ ʙʝʥʪʠʯʝʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ çʩʠʥʠʝ ʛʣʠʥʳè ʢʘʢ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʟʘ ʩʯʝʪ ʩʥʦʩʘ ʩ ʦʢʘʡʤʣʷʶʱʠʭ ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʪʦ ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʙʳʣʠ 

ʥʝʚʳʩʦʢʠ ʠ ʚʝʩʴʤʘ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʳ. ʆʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʠʭ ʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ, ʚʳʜʘʶʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʳ ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ, ʠ ʷʚʣʷʣʦʩʴ, ʚʠʜʠʤʦ, 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨ ʘʠʥʝʧʣ ʝʡ ʩʪʦʱʝʥʦʚ ʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʜʘʞʝ ʚ 

ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ. 

ɹʦʣɹh ʘʷ ʤʦʱʥʦʩʪʴ ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʛʠʙʘʥʠʠ 

ʜʝʧʨʝʩʩʠʠ ʚʦ ʚʨʝʤʷ ʠʭ ʥʘʢʦʧʣʝʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʨʘʥʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ ʭʘʨʘʢʪʝʨ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʝʩʢʦʣʴʢʦ ʤʝʥʷʝʪʩʷ. 

ʆʙʱʝʝ ʧʦʜʥʷʪʠʝ ʜʝʧʨʝʩʩʠʠ ʚʳʟʳʚʘʝʪ ʩʧʝʫʶʢ ʦʟʝʨʥʦʛʦ ʚʦʜʦʝʤʘ ʠ ʨʘʟʤʳʚ 

ʯʘʩʪʠ ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʨʝʢʨʘʩʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʨʘʟʨʝʟʘʭ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʢʦʥʪʘʢʪʘ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè. 

ʉʣʝʜʫʶʱʠʡ ʢʨʫʧʥʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ ð ʥʘʢʦʧʣʝʥʠʝ 

ʤʦʥɦʦʡ ʪʦʣʱʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʩʘʜʢʦʚ (çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè) ʥʘ ʬʦʥʝ ʝʝ 

ʦʙʱʝʛʦ ʦʧʫʩʢʘʥʠʷ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ ʦʪʣʘʛʘʣʠʩʴ, ʚʠʜʠʤʦ, ʢʘʢ ʨʝʢʦʡ 

ʇʨʘ-ʂʘʤʯʘʪʢʦʡ, ʪʘʢ ʠ ʝʝ ʧʨʠʪʦʢʘʤʠ, ʩʪʝʢʘʚʰʠʤʠ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ. ʂʦʩʦʩʣʦʠʩʪʳʝ ʠ ʜʠʘʛʦʠʘʣʴʠʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠ ʧʦ ʩʚʦʠʤ 

ʧʨʠʟʥʘʢʘʤ ð ʪʠʧʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ ʘʣʣʶʚʠʷ. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʣʠʥʟʳ ʠ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ 

ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʪʦʨʬʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʡʤʝʥʥʦʡ ʠʣʠ ʩʪʘʨʠʥʥʦʡ 

ʬʘʮʠʷʤ, ʟʘʥʠʤʘʶʱʠʤ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʦʪʣʦʞʝʥʠʷʭ çʩʠʥʠʭ ʛʣʠʥè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè (ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʚ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʨʠʤʝʩʠ ʧʝʨʝʦʪʣʦʞʝʥʥʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʘʣʣʶʚʠʠ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦ 

ʚʨʝʤʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʜʦʣʞʘʣʘʩʴ ʙʝʩʧʨʝʨʳʚʥʦ. ʆʜʥʘʢʦ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʦʥʢʦʩʪʴ ʧʠʨʦʢʣʘʩʪʠʯʝʦʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʜʝʧʨʝʩʩʠʠ ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʦʙʣʘʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ 

ʚʫʣʢʘʥʠʟʤʘ. 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʜʝʧʨʝʩʩʠʠ ʩʠʥʝ-ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ (ʩʤ. ʨʠʩ. 15) ʧʦʟʚʦʣʠʣʦ ɸ. ʈ. ɻʝʧʪʥʝʨʫ ʥʘʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʉʫʜʷ ʧʦ ʠʤʝʶʱʠʤʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʤ, ʩʠʥʝ-ʟʝʣʝʥʘʷ 

ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʦʨʦʜʘʭ ɻʘʥʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ, ʛʜʝ ʝʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʠʛʘʝʪ ʠʥʦʛʜʘ 70%. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʠʥʝ-ʟʝʣʝʥʦʡ 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʚ çʩʠʥʠʭ ʛʣʠʥʘʭè ʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʘʭè 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʦʛʜʘ, ʚʠʜʠʤʦ, ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʨʝʧʷʪʩʪʚʠʡ 

ʜʣʷ ʨʘʟʥʦʩʘ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʭʤʘʪʝʨʠʘʣʘ ʦʪ ɻʘʥʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ ʚʜʦʣʴ ʦʩʠ ʜʝʧʨʝʩʩʠʠ. ɹʳʩʪʨʠʥʩʢʘʷ ʠ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʝʜʠʥʫʶ ʚʧʘʜʠʥʫ, ʢʦʪʦʨʘʷ, ʩʫʜʷ ʧʦ ʜʘʥʥʳʤ ʅ. ʇ. ʂʫʧʨʠʥʦʡ 

(1966), ʧʨʦʜʦʣʞʘʣʘʩʴ ʥʘ ʩʝʚʝʨ ʯʝʨʝʟ ʜʦʣʠʥʫ ɽʣʦʚʢʠ ʠ ʚʳʭʦʜʠʣʘ ʢ ʦʢʝʘʥʫ. 

ʇʦʷʚʣʝʥʠʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʢʨʫʧʥʳʭ ʧʘʯʝʢ 

ʛʘʣʝʯʥʠʢʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘʯʘʚʰʝʛʦʩʷ 

ʚʦʟʜʳʤʘʠʠʷ ʦʢʨʫʞʘʶʱʠʭ ʜʝʧʨʝʦʩʠʶ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʕʪʦʪ ʵʪʘʧ 

ʩʦʚʧʘʣ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʦʚ ʧʝʨʚʦʛʦ, ʩʨʝʜʥʝ- 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ, ʦʣʝʜʝʥʝʥʠʷ. ʆ ʭʘʨʘʢʪʝʨʝ ʠ (ʨʘʟʤʝʨʘʭ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʩʚʦʜʠʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʪʨʫʜʥʦ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʥʥʳʝ ʠʤ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ ʫʥʠʯʪʦʞʝʥʳ, ʘ ʦʪʣʦʞʝʥʠʷ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ 

ʦʙʥʘʞʝʥʠʡ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʦʪʣʦʞʝʥʠʷ ʝʛʦ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʜʝʦʧʨʝʩʩʠʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʨʫʧʥʳʝ 

ʣʝʜʥʠʢʠ ʧʦʜʥʦʞʠʡ ʪʠʧʘ ʄʘʣʷʰʠʥʘ, ʟʘʧʦʣʥʷʚʰʠʝ ʧʦʯʪʠ ʚʩʶ ʜʝʧʨʝʩʩʠʶ. 

ɺʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ ʚ ʦʙʣʘʩʪʷʭ ʧʠʪʘʥʠʷ ʵʪʠʭ 

ʣʝʜʥʠʢʦʚ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. 

ʉʣʝʜʫʶʱʠʡ, ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ, ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʩʚʷʟʘʥ ʩ ʝʝ ʨʘʩʧʘʜʝʥʠʝʤ ʥʘ ʚʧʘʜʠʥʳ. ʆʙʦʩʦʙʠʣʠʩʴ 

ɹʳʩʪʨʠʥʩʢʘʷ ʠ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʝ-ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʘʜʘʝʪ ʜʦ 1,2 ð

2,2%, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʢʨʘʱʝʥʠʝʤ ʝʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʨʘʡʦʥʘ ɻʘʥʘʣʴʩʢʦʛʦ 

ʭʨʝʙʪʘ ʠ ʧʝʨʝʦʪʣʦʞʝʥʠʝʤ ʪʦʣʴʢʦ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʥʘʯʠʥʘʝʪ ʨʘʩʪʠ ɻʝʥʝʨʘʣʴʩʢʦʝ 

ʧʦʜʥʷʪʠʝ. ɿʘʣʦʞʝʥʠʝ ʝʛʦ ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʣʝʜʥʠ ʢʦʚʴʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʜʥʷʪʠʷ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʦʙʨʘʟʦʚʘʣʩʷ ʨʷʜ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʨ. ʂʘʤʯʘʪʢʠ. 

ʆʙʱʝʝ (ʚʦʟʜʳʤʘʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʘʟʦʙʱʝʥʠʝ ʝʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʦʩʪ ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ð ʚʩʝ 

ʵʪʠ ʩʦʙʳʪʠʷ ʟʥʘʤʝʥʫʶʪ ʵʪʘʧ ʤʦʱʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ 

ʂʘʤʯʘʪʢʠ, ʥʘʯʘʚʰʠʭʩʷ ʚ ʩʝʨʝʜʠʥʝ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʉ ʥʘʯʘʣʦʤ ʵʪʦʛʦ ʵʪʘʥʘ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʤʦʱʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ ʠ ʶʞʥʦʡ ʂʘʤʯʘʪʢʠ (ʄʝʣʝʢʝʩʮʝʚ, 1967). ɺ 

ʦʩʘʜʢʘʭ ʜʝʧʨʝʩʩʠʠ ʵʪʦʪ ʵʪʘʧ ʟʘʧʝʯʘʪʣʝʥ ʥʘʢʦʧʣʝʥʠʝʤ ʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ 

ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʤʝʞʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʷʭ. 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʦʟʥʘʤʝʥʦʚʘʣʘʩʴ ʜʚʫʭʬʘʟʥʳʤ 

ʛʦʨʥʦ-ʜʦʣʠʥʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʠ ʤʦʱʥʦʡ ʚʩʧʳʰʢʦʡ ʚʫʣʢʘʥʠʟʤʘ ʚ 

ʜʝʧʨʝʩʩʠʠ (ʂʣʶʯʝʚʩʢʘʷ ʛʨʫʧʧʘ ʚʫʣʢʘʥʦʚ) ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʆʣʝʜʝʥʝʥʠʝ ʨʘʟʚʠʚʘʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʛʦʨʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ, ʦʢʘʡʤʣʷʶʱʠʭ ʜʝʧʨʝʩʩʠʶ. ɺ I ʬʘʟʫ ʣʝʜʥʠʢʠ ʩʧʫʩʢʘʣʠʩʴ ʚ ʧʨʝʜʝʣʳ 
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ʩʘʤʦʡ ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʦʥʠ, ʚʠʜʠʤʦ, ʩʣʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʫʷ 

ʣʝʜʥʠʢʠ ʧʦʜʥʦʞʠʡ ʪʠʧʘ ʄʘʣʷʩʧʠʥʘ. ɹʳʩʪʨʠʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʠ ʶʞʥʘʷ 

ʯʘʩʪʴ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʮʝʣʠʢʦʤ ʟʘʧʦʣʥʷʣʠʩʴ ʣʴʜʦʤ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ. 

ʄʝʞʬʘʟʦʚʳʡ ʧʨʦʤʝʞʫʪʦʢ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʪʘʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ʠ 

ʥʘʢʦʧʣʝʥʠʝʤ ʤʦʱʥʦʡ ʪʦʣʱʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ð ʩʣʦʠʩʪʳʭ 

ʧʝʩʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʛʘʣʝʯʥʠʢʦʚ. ʉʣʦʠʩʪʳʝ ʧʝʩʢʠ, ʩʣʘʛʘʶʱʠʝ ʪʝʨʨʘʩʦʚʠʜʥʫʶ 

ʨʘʚʥʠʥʫ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʂʘʤʯʘʪʢʠ ʠ ʂʦʟʳʨʝʚʢʠ, ʠʤʝʶʪ ʦʙʣʠʢ ʪʠʧʠʯʥʳʭ 

ʟʘʥʜʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɹʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ (ʢʨʦʤʝ 

ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ) ʥʠʩʭʦʜʷʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ɺʦ II ʬʘʟʫ ʦʣʝʜʝʥʝʥʠʷ ʣʝʜʥʠʢʠ ʙʳʣʠ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʯʝʤ ʚ I 

ʬʘʟʫ. ʊʦʣʴʢʦ ʚ ɹʳʩʪʨʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʩʧʫʩʢʘʣʠʩʴ ʚ ʝʝ ʧʨʝʜʝʣr , 

ʦʙʨʘʟʫʷ ʨʘʩʰʠʨʝʥʥʳʝ ʢʦʥʮʳ. ɺʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ɹʳʩʪʨʦʡ ʠ ʂʘʤʯʘʪʢʦʡ 

ʙʳʣ ʟʘʥʷʪ ʣʝʜʥʠʢʦʤ, ʩʧʫʩʢʘʚʰʠʤʩʷ ʧʦ ʆʟʝʨʥʦʡ ʂʘʤʯʘʪʢʝ. ɺ ʧʨʝʜʝʣʳ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʥʝ ʟʘʭʦʜʠʣʠ, ʘ ʦʢʘʥʯʠʚʘʣʠʩʴ ʣʠʙʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʉʨʝʜʠʥ-

ʥʦʛʦ ʭʨʝʙʪʘ), ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʭʨʝʙʪʘ (ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ɺʘʣʘʛʠʥ 

ʩʢʦʛʦ ʭʨʝʙʪʘ). ʉʫʜʷ ʧʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʣʝʜʥʠʢʦʚʦʡ ʵʢʟʘʨʘʮʠʠ ʚ ʪʨʦʛʦʚʳʭ 

ʜʦʣʠʥʘʭ, ʤʦʱʥʦʩʪʴ ʣʝʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʙʳʯʥʦ 200ð300 ʤ, ʣʠʰʴ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʠʚʘʷʩʴ ʜʦ 500ð600 ʤ. ʃʝʜʥʠʢʠ ʩʧʫʩʢʘʣʠʩʴ ʜʦ 

ʨʘʟʥʳʭ ʚʳʩʦʪ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ʨʘʟʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʣʴʜʘ. ʅʘʣʠʯʠʝ ʚ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥʘʭ ʜʚʫʭ-ʪʨʝʭ 

ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʢʦʥʝʯʥʦʤʦʨʝʥʥʦʡ 

ʛʨʷʜʳ, ʬʠʢʩʠʨʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʣʝʜʥʠʢʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʧʨʝʨʳʚʠʩʪʦʤ ʩʦʢʨʘʱʝʥʠʠ. 

ɺʦ ʚʨʝʤʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʨʦʜʦʣʞʘʣʩʷ ʨʦʩʪ 

ɻʝʥʝʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʮʦʢʦʣʴʥʳʝ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 20ð25, 13ð16, 9ð13 ʤ. ʈʘʩʰʠʨʝʥʠʝ 

ʧʣʦʱʘʜʠ ʵʪʦʛʦ ʧʦʜʥʷʪʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʚʦʟʜʳʤʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʦʚ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ I ʬʘʟʳ 

ʦʣʝʜʝʥʝʥʠʷ, ʪʷʛʦʪʝʶʱʠʭ ʢ ʮʝʥʪʨʫ ʜʝʧʨʝʩʩʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʠ 

(ʶʞʥʳʡ ʠ ʩʝʚʝʨʥʳʡ ʫʯʘʩʪʢʠ) ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʣʘ 

ʦʧʫʩʢʘʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ ʦʢʘʟʘʣʠʩʴ 

ʧʦʛʨʝʙʝʥʥʳʤʠ, ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʚʠʪʳ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʝ 

ʦʪʣʦʞʝʥʠʷ (Q
4
3 ðQ4). 

ʂʦ ʚʨʝʤʝʥʠ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʤʝʞʬʘʟʦʚʦ 

ʤʫ ʠʥʪʝʨʚʘʣʫ ʧʨʠʫʨʦʯʝʥʘ ʤʦʱʥʘʷ ʚʩʧʳʰʢʘ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʜʝʧʨʝʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ. ʕʪʠ ʠʟʚʝʨʞʝʥʠʷ ʧʦʩʣʫʞʠʣʠ 

ʠʩʪʦʯʥʠʢʦʤ ʥʘʢʦʧʣʝʥʠʷ ʪʦʣʱʠ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ. ʇʦʩʪʫʧʣʝʥʠʝ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʢʨʫʧʥʳʤ ʵʪʘʧʦʤ ʢʠʩʣʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ ʂʘʤʯʘʪʢʠ 

(ʄʝʣʝʢʝʩʮʝʚ, 1967). ɺʦʟʤʦʞʥʦ, ʥʘʯʘʣʦ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʘʜʘʝʪ ʥʘ ʢʦʥʝʮ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
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ʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʵʪʠʭ ʧʝʧʣʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʪʝʨʨʘʩ 

ʂʘʤʯʘʪʢʠ. 

ɺ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ ʚ ʜʝʧʨʝʩʩʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʜʝʣʴʪ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ 

ʨʘʚʥʠʥʳ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. ɺ 

ʜʦʣʠʥʝ ʂʘʤʯʘʪʢʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ. 

ʂʦ ʚʨʝʤʝʥʠ ʥʝʢʦʪʦʨʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ, ʧʦʩʣʝʜʦʚʘʚʰʝʛʦ ʟʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʦʧʪʠʤʫʤʦʤ, ʧʨʠʫʨʦʯʝʥʦ, ʚʠʜʠʤʦ, ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ ʠ ʥʝʙʦʣʴʰʦʝ ʛʦʣʦʮʝʥʦʚʦʝ 

ʢʘʨʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ. 

ʀʟ ʚʩʝʛʦ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ, 

ʠʤʝʶʱʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: 

1 ɿʘʣʦʞʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʧʨʦʠʟʦʰʣʦ ʜʦ ʥʘʯʘʣʘ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʦʜʥʘʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʚ ʚʠʜʝ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʩʨʝʜʥʝʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘʯʘʣʦʩʴ ʪʦʣʴʢʦ ʩ ʩʝʨʝʜʠʥʳ 

ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. ʉ ʥʘʯʘʣʦʤ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʩʚʷʟʘʥʦ 

ʨʘʟʦʙʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʧʨʝʩʩʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʯʘʩʪʥʦʛʦ ʧʦʜʥʷʪʠʷ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

2 ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʯʝʪʚʝʨʪʠʯʥʦʡ ʠʩʪʦʨʠʠ ʜʝʧʨʝʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ 
ʥʝʩʢʦʣʴʢʦ ʵʧʦʭ ʧʦʪʝʧʣʝʥʠʡ ʠ ʧʦʭʦʣʦʜʘʥʠʡ ʢʣʠʤʘʪʘ. ɼʚʫʤ 

ʧʦʩʣʝʜʥʠʤ ʧʝʨʠʦʜʘʤ ʧʦʭʦʣʦʜʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʨʝʜʥʝ- ʠ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ. ʆʪʩʫʪʩʪʚʠʝ 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝ ʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʚʷʟʘʥʦ, ʚʠʜʠʤʦ, ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʚʳʩʦʪʘʤʠ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʦʢʨʫʞʘʚʰʠʭ ʜʝʧʨʝʩʩʠʶ ʚ ʵʪʦ ʚʨʝʤʷ. 

3 ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʜʝʧʨʝʩʩʠʠ ʤʦʞʝʪ 
ʢʘʢ ʩʦʚʧʘʜʘʪʴ, ʪʘʢ ʠ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʤʦʤʝʥʪʘʤʠ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʘʥʠʮʳ, 

ʧʨʦʚʦʜʠʤʳʝ ʧʦ ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʪʦʤʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʝ 

ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘʤʠ ʪʦʣʱ, ʚʳʜʝʣʷʝʤʳʭ ʧʦ ʣʠʪʦʣʦʛʦ-

ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. 

4 ʂʨʫʧʥʳʡ ʦʟʝʨʥʳʡ ʙʘʩʩʝʡʥ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʜʝʧʨʝʩʩʠʠ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 

ʨʘʥʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʦʪʣʦʞʝʥʠʷ ʜʨʫʛʦʛʦ ʛʝʥʝʟʠʩʘ. 

5 ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʦʩʣʝʜʥʷʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʚʩʧʳʰʢʘ ʚʫʣʢʘʥʠʟʤʘ ʧʨʦʠʟʦʰʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʡ ʟʦʥʳ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ, ʯʪʦ 

ʚʳʟʚʘʣʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʜʝʧʨʝʩʩʠʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. 
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ʏɽʊɺɽʈʊʀʏʅʓɽ ʆʃɽɼɽʅɽʅʀʗ ʂɸʄʏɸʊʂʀ 

 

ʀʉʊʆʈʀʗ ɺʆʇʈʆʉɸ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʣʫʦʩʪʨʦʚʘ ʠʥʪʝʨʝʩʦʚʘʣʦʩʴ 

ʚʦʧʨʦʩʘʤʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ, ʪʘʢ ʢʘʢ ʨʝʰʝʥʠʝ ʠʭ 

ʩʣʫʞʠʣʦ ʢʣʶʯʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʦʯʥʳʭ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʦʢʨʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʂʘʤʯʘʪʢʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦ (ʂʦʣʠʯʝʩʪʚʝ, ʭʘʨʘʢʪʝʨʝ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɹʦʣʝʝ 

ʪʦʛʦ, ʢʨʘʡʥʝ ʨʝʜʢʠ ʙʳʣʠ ʟʜʝʩʴ ʚʦʦʙʱʝ ʩʧʝʮʠʘʣʴʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʩʚʝʪʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ. 

ʉʚʝʜʝʥʠʷ ʦ ʯʝʪʚʝʨʪʠʯʥʦʤ ʦʣʝʜʝʥʝʥʠʠ ʂʘʤʯʘʪʢʠ ʩʦʙʠʨʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʧʫʪʥʦ ʛʘʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʪʦʤʫ ʯʘʩʪʦ ʙʳʣʠ 

ʙʝʛʣʳʤʠ ʠ ʦʪʨʳʚʦʯʥʳʤʠ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʧʨʦʩʪʳʤ 

ʫʧʦʤʠʥʘʥʠʝʤ ʦ ʩʣʝʜʘʭ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ, ʯʝʤ ʪʝʧʝʨʴ, ʜʨʝʚʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ɺʦʧʨʦʩʳ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʣʝʜʝʥʝʥʠʡ, ʠʭ ʚʦʟʨʘʩʪʝ ʠ ʭʘʨʘʢʪʝʨʝ 

ʟʘʪʨʘʛʠʚʘʣʠʩʴ ʥʝʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʫʢʘʟʘʣ ʥʘ ʥʘʣʠʯʠʝ ʩʣʝʜʦʚ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʦ-

ʣʫʦʩʪʨʦʚʘ ʂ. ʀ. ɹʦʛʜʘʥʦʚʠʯ (Bogdanowitsch, 1904). ʆʥ ʦʧʠʩʘʣ ʪʠʧʠʯʥʳʡ 

ʤʦʨʝʥʥʳʡ ʣʘʥʜʰʘʬʪ ʚ ʨʘʡʦʥʝ ʚʫʣʢʘʥʘ ɸʥʘʫʥ ʥʘ ʚʳʩʦʪʝ 637 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʠ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʊʠʛʠʣʴ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʣʝʜʘʭ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʥʘʯʘʣʝ XX ʚ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʵʢʩʧʝʜʠʮʠʠ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʥʘ ʩʨʝʜʩʪʚʘ ʌ. ʇ. ʈʷʙʫʰʠʥʩʢʦʛʦ. ɺ. ʃ. ʂʦʤʘʨʦʚ 

(1910, 1911) ʦʧʠʩʘʣ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʧʦʣʫʦʩʪʨʦʚʘ: ʤʦʨʝʥʥʳʡ ʣʘʥʜʰʘʬʪ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʂʘʤʯʘʪʢʠ ʠ ɹʳʩʪʨʦʡ, 

ʤʦʨʝʥʥʳʝ ʚʘʣʳ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʂʠʨʛʘʥʠʢʘ ʠ ʂʠʤʠʪʠʥʳ, ʪʠʧʠʯʥʳʝ 

ʩʢʫʣʴʧʪʫʨʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʦʣʠʥʝ ʨ. 

ʉʦʢʦʯ, ʂʦʨʷʢʩʢʦʡ ʠ ʜʨ. ʄʦʨʝʥʦʡ ɺ. ʃ. ʂʦʤʘʨʦʚ ʩʯʠʪʘʣ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ ʥʘ ʚʳʩʦʪʝ 50 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʦʩʣʝʜʫʶʱʝʝ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʀ. ɺ. 

ʄʝʣʝʢʝʩʮʝʚʳʤ ʠ ɺ. ʅ. ʆʣʶʥʠʥr ʤ ʚ 1961 ʛ. ʠ ɽ. ʌ. ʄʘʣʝʝʚʳʤ (1963) 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʫʣʢʘʥʦʛʝʥʥʦʤ, ʘ ʥʝ ʣʝʜʥʠʢʦʚʦʤ ʛʝʥʝʟʠʩʝ ʵʪʠʭ 

ʦʪʣʦʞʝʥʠʡ. 

ʉ. ɸ. ʂʦʥʨʘʜʠ (1911, 1925) ʦʪʤʝʯʘʣ ʩʣʝʜʳ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʰʣʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʚ ʨʘʡʦʥʝ ʩ. ʅʘʯʠʢʠ ʠ ʂʣʶʯʝʚʩʢʦʡ ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ. ʆʥ 

ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʩʯʠʪʘʣ ʤʦʨʝʥʦʡ ʛʨʫʙʦ ʦʙʣʦʤ ʦʯʥʳʝ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʜʦʣʠʥʝ ʉʫʭʦʡ ʍʘʧʠʮʳ ʫ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʘ 

ʂʘʤʝʥʴ. ʆʣʝʜʝʥʝʥʠʝ ʉ. ɸ. ʂʦʥʨʘʜʠ ʦʪʥʦʩʠʣ ʢʦ ʚʨʝʤʝʥʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ. 

ɺ. ɸ. ʆʙʨʫʯʝʚ (1931) ʚ ʩʚʦʜʢʝ ʦ ʜʨʝʚʥʝʤ ʦʣʝʜʝʥʝʥʠʠ ɸʟʠʠ ʧʨʠʚʝʣ 

ʩʚʝʜʝʥʠʷ ɺ. ʃ. ʂʦʤʘʨʦʚʘ, ʉ. ɸ. ʂʦʥʨʘʜʠ, ʂ ʀ. ɹʦʛʜʘʥʦʚʠʯʘ ʦ ʩʣʝʜʘʭ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ, ʥʦ ʚʳʚʦʜʦʚ ʦ ʢʦʣʠʯʝʩʪʚʝ ʣʝʜʥʠʢʦ-

ʚʳʭ ʵʧʦʭ ʠʣʠ ʚʨʝʤʝʥʠ ʦʣʝʜʝʥʝʥʠʷ ʥʝ ʩʜʝʣʘʣ. 
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ɺ 30ð40-ʝ ʛʦʜʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʯʝʪʚʝʨʪʠʯʥʦʤ 

ʦʣʝʜʝʥʝʥʠʠ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʧʫʪʥʦ ʧʨʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅʝʬʪʷʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʂʘʤʯʘʪʩʢʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʉʆʇʉ ʠ ʜʨ. ʋʢʘʟʘʥʠʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʣʝʜʥʠʢʦʚʳʭ ʩʢʫʣʴʧʪʫʨʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʛʦʨʥʳʭ, ʨʘʡʦʥʦʚ ʧʦʣʫʦʩʪʨʦʚʘ ʩʦʜʝʨʞʘʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ (ɼʚʘʣʠ, 1939; ʄʦʨʦʟʦʚ, 1940; ʇʠʡʧ, 1941, 1947; ʉʦʙʦʣʝʚ, 

1940; ʍʘʨʢʝʚʠʯ, 1940 ʠ ʜʨ.). ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʠ ʠ ʚʫʣʢʘʥʠʟʤʘ ʶʞʥʦʡ 

ʂʘʤʯʘʪʢʠ ʧʨʠʚʝʣʦ ɹ. ʀ. ʇʠʡʧʘ (1947) ʢ ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʳʤ ʠ ʚʝʩʴʤʘ 

ʠʥʪʝʨʝʩʥʳʤ ʚʳʚʦʜʘʤ. ʆʥ ʩʚʷʟʳʚʘʝʪ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʣʝʜʦʚ 

ʜʨʝʚʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʶʛʝ ʧʦʣʫʦʩʪʨʦʚʘ ʩ ʠʭ ʧʦʟʜʥʝʡʰʝʡ 

ʤʘʩʢʠʨʦʚʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʵʪʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʚ 

ʢʦʪʦʨʳʭ, ʧʦʤʠʤʦ ʧʨʦʩʪʦʛʦ (ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʣʝʜʘʭ ʦʣʝʜʝʥʝʥʠʷ, 

ʟʘʪʨʘʛʠʚʘʣʠʩʴ ʚʦʧʨʦʩʳ ʝʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʚʫʭʢʨʘʪʥʦʤ 

ʦʣʝʜʝʥʝʥʠʠ ʂʘʤʯʘʪʢʠ ɸ. ɺ. ʑʝʨʙʘʢʦʚ (1938, 1940, 1941). ʉ ʧʝʨʚʳʤ 

ʦʣʝʜʝʥʝʥʠʝʤ ʦʥ ʩʚʷʟʳʚʘʣ ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʫʩʪʫʧʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ (ʚʳʩʦʪʦʡ 

35ð40 ʤ) ʩ ʙʫʮʨʠʩʪʦ-ʟʘʥʘʜʠʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ 25ð30-ʤʝʪʨʦʚʳʝ ʬ ʣʶʚ ʡʦʛ 

ʣ ʷʮʠʘʣʴʥʳʝ ʪʝʨʨʘʩʳ. ʃʝʜʥʠʢʠ ʜʦʩʪʠʛʘʣʠ ʤʦʱʥʦʩʪʠ 400ð500 ʤ ʠ 

ʩʧʫʩʢʘʣʠʩʴ ʜʦ ʚʳʩʦʪ 300 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ. ɿʘʧʘʜʥʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʣʝʜʥʠʢʘʤʠ 

ʥʝ ʧʦʢʨʳʚʘʣʘʩʴ, ʥʦ ʥʘ ʚʦʩʪʦʢʝ ʦʥʠ ʜʦʭʦʜʠʣʠ ʜʦ ʦʢʝʘʥʘ. ʉo ʚʪʦʨʳʤ 

ʦʣʝʜʝʥʝʥʠʝʤ ɸ. ɺ. ʑʝʨʙʘʢʦʚ ʩʚʷʟʳʚʘʣ ʤʦʨʝʥʥʳʡ ʨʝʣʴʝʬ ʥʘ ʥʠʟʢʠʭ (10ð

12 ʤ) ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʩʪʫʧʝʥʷʭ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 10ð12-

ʤʝʪʨʦʚʦʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʪʝʨʨʘʩʳ. ʃʝʜʥʠʢʠ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʝ 

ʩʧʫʩʢʘʣʠʩʴ ʥʠʞʝ 500 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ ʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨ. Oʙa 

ʦʣʝʜʝʥʝʥʠʷ ʙʳʣʠ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʤʠ. 

ʅʝʩʦʤʥʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜʠʢʘ, ʧʨʠʤʝʥʝʥʥʘʷ ɸ. ɺ. 

ʑʝʨʙʘʢʦʚʳʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ 

ʧʨʝʜʳʜʫʱʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʥ ʦʙʦʩʥʦʚʳʚʘʣ ʬʘʢʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʣʝʜʝʥʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʥʝ 

ʩʢʫʣʴʧʪʫʨʥʳʭ, ʘ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʜʚʫʭ ʤʦʨʝʥʥʳʭ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʦ ʚʟʷʪʦ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʯʘʩʪʦ ʙʝʟ ʫʯʝʪʘ 

ʩʦʭʨʘʥʥʦʩʪʠ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ɸ. ɺ. 

ʑʝʨʙʘʢʦʚʳʤ ʢ ʨʘʟʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʤʦʨʝʥʳ ʩʘʤʦʡ ʧʦʩʣʝʜʥʝʡ ʵʧʦʭʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʣʝʜʥʠʢʦʚ. ʊʘʢ, ʤʝʩʪʘʤʠ ɸ. ɺ. ʑʝʨʙʘʢʦʚ ʩʯʠʪʘʣ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʦʩʥʦʚʥʫʶ ʠ 

ʢʦʥʝʯʥʫʶ ʤʦʨʝʥʫ, ʨʘʩʧʦʣʘʛʘʶʱʫʶʩʷ ʥʘ ʜʥʝ ʜʦʣʠʥʳ, ʘ ʙʦʣʝʝ ʜʨʝʚʥʝʡ ð 

ʙʝʨʝʛʦʚʳʝ ʚʘʣʳ ʪʦʛʦ ʞʝ ʣʝʜʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥʳ ʠʣʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ. ʆʥ ʧʝʨʝʦʮʝʥʠʚʘʣ ʠ ʬʘʢʪ ʨʘʟʥʦʛʦ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʢʘʢ ʜʦʩʪʘʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʠʭ 

ʨʘʟʥʦʚʦʟʨʘʦʪʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʠ ʨʘʟʣʠʯʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

149 
 

ʦʙʲʷʩʥʷʶʪʩʷ ʤʝʩʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ (1938, 1940), ʧʨʦʚʦʜʠʚʰʠʝ 

ʩʧʝʮʠʘʣʴʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʥʘʤʝʪʠʣʠ ʟʜʝʩʴ ʩʣʝʜʳ ʜʚʫʭ ʛʣʘʚʥʳʭ ʬʘʟ ʦʜʥʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. 

ʇʨʠ ʨʘʟʜʝʣʝʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʚʦʟʨʘʩʪʫ ʉ. ʃ. ʂʫʰʝʚ ʠ 

ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʠʡ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʯʠʪʘʣʠ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʯʝʪʢʦ ʦʪʛʨʘʥʠʯʠʚʘʷ ʦʪʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʩʧʫʩʢʘʚʰʠʭʩʷ ʚ 

ʜʝʧʨʝʩʩʠʶ, ʠ ʣʝʜʥʠʢʦʚ, ʥʝ ʚʳʭʦʜʠʚʰʠʭ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨ. 

ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʖ. ʌ. ʏʝʤʝʢʦʚ (1949, 1950) ʦʙʦʙʱʠʣʠ ʜʘʥʥʳʝ ʚʩʝʭ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʠʟʣʦʞʠʣʠ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʯʝʪʚʝʨʪʠʯʥʦʤ ʦʣʝʜʝʥʝʥʠʠ ʧʦʣʫʦʩʪʨʦʚʘ. ʆʥʠ ʚʳʜʝʣʠʣʠ ʜʚʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʣʝʜʝʥʝʥʠʷ. ʂ ʧʦʩʣʝʜʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʝ ʠʤʠ 

ʦʪʥʝʩʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʠʩʪʦʢʘʭ ʨʝʢ ʋʪʢʠ, 

ʍʦʤʫʪʠʥʦʡ, ʂʦʤʣʘʢʦʚʦʡ, ʚ ʂʦʨʷʢʩʢʦʤ ʭʨʝʙʪʝ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʩʢʣʦʥʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʚ ʭʨʝʙʪʘʭ ʇʳʣʛʠʥʩʢʦʤ ʠ ɻʦʚʝʥʩʢʦʤ. 

ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʥʘ ʩʝʚʝʨʝ ʂʘʤʯʘʪʢʠ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʇʦʵʪʦʤʫ ʚʦʟʨʘʩʪ ʝʛʦ ʘʚʪʦʨʳ 

ʩʯʠʪʘʶʪ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʇʘʨʘʧʦʣʩɹʢʦʛʦ ʜʦʣʘ ʙʳʣʘ ʩʚʦʙʦʜʥʘ ʦʪ 

ʣʴʜʘ, ʎʝʥʪʨʘʣʴʥʘʷ ʂʘʤʯʘʪʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʟʘʙʠʚʘʣʘʩʴ ʣʴʜʦʤ ʪʦʣʴʢʦ ʥʘ ʶʛʝ. 

ʅʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ ʠ ʥʘ ʶʛʝ ʂʘʤʯʘʪʢʠ ʣʝʜʥʠʢʠ 

ʜʦʭʦʜʠʣʠ ʜʦ ʤʦʨʷ. ɺʦʟʚʳʰʝʥʥʦʩʪʠ ʂʨʦʥʦʮʢʦʛʦ ʧʦʣʫʦʩʪʦʨʚʘ, ʦ-ʚʘ 

ʂʘʨʘʛʠʥʩʢʦʛʦ ʠ ʧ-ʚʘ ʂʘʤʯʘʪʩʢʦʛʦ ʄʳʩʘ ʙʳʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ʦʣʝʜʝʥʝʥʠʷ. 

ʉʣʝʜʦʚ ʙʦʣʝʝ ʜʨʝʚʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ ʤʘʣʦ. ʂ ʥʠʤ ʘʚʪʦʨʳ 

ʦʪʥʦʩʷʪ ʦʩʪʘʪʢʠ ʜʨʝʚʥʝʛʦ ʪʨʦʛʘ ʩ ʤʦʨʝʥʦʡ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ 

ʂʝʢʫʨʥʦʡ ʥʘ ʚʳʩʦʪʝ 800 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ ʠ ʤʦʨʝʥʫ ʚ ʆʣʶʪʦʨʩʢʦʤ ʨʘʡʦʥʝ, 

ʧʝʨʝʢʨʳʪʫʶ ʤʦʣʦʜʳʤʠ ʙʘʟʘʣʴʪʘʤʠ. ʆʙʣʦʤʢʠ ʧʦʩʣʝʜʥʠʭ ʩʦʩʪʘʚʣʷʶʪ 30ð

40% ʚ ʦʪʣʦʞʝʥʠʷʭ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʤʦʨʝʥʳ. ʕʪʦ ʦʣʝʜʝʥʝʥʠʝ ɻ. ʄ. ɺʣʘʩʦʚ ʠ 

ʖ. ʌ. ʏʝʤʝʢʘʚ ʩʚʷʟʳʚʘʶʪ ʩ ʥʠʞʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ, ʧʨʠʫʨʦʯʠʚʘʷ ʝʛʦ ʢ 

ʦʨʦʛʝʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʷʤ ʥʘ ʛʨʘʥʠʮʝ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʦʚ. ʄʦʨʩʢʠʝ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʩʘʜʢʠ ʩʣʘʛʘʶʪ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ 

ʨʝʞʝ ʩʢʫʣʴʧʪʫʨʥʳʝ ʤʦʨʩʢʠʝ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 7ð8, 10ð12, 16ð20, 30, 

40ð60 ʠ 230 ʤ. ɺ ʦʪʣʦʞʝʥʠʷʭ 50-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʙʳʣ ʥʘʡʜʝʥ ʧʦʟʚʦʥʦʢ 

ʢʠʪʘ. ʆʧʠʩʘʥʥʳʝ ʩʣʝʜʳ ʜʚʫʭ ʵʪʘʧʦʚ ʥʘʩʪʫʠʘʥʠʷ ʣʝʜʥʠʢʦʚ ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ 

ʥʝ ʢ ʜʚʫʤ ʬʘʟʘʤ, ʘ ʢ ʜʚʫʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʜʝʣʷʶʱʝʛʦ ʠʭ ʧʨʦʤʝʞʫʪʢʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʫʨʦʯʝʥʳ 

ʤʦʨʩʢʘʷ ʪʨʘʥʩʛʨʝʩʩʠʷ ʠ ʠʟʣʠʷʥʠʷ ʙʘʟʘʣʴʪʦʚ. 

ɼʘʥʥʳʝ ɻ. ʄ. ɺʣʘʩʦʚʘ ʠ ʖ. ʌ. ʏʝʤʘʢʦʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʨʘʟʥʳʝ ʵʧʦʭʠ ʦʣʝʜʝʥʝʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʨʝʥ, ʥʦ ʠ ʩ 

ʫʯʝʪʦʤ ʠʭ ʨʘʟʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʜʨʫʛʠʤʠ 
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ʦʪʣʦʞʝʥʠʷʤʠ. ʆʜʥʘʢʦ ʦʙʦʩʥʦʚʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʦʣʝʜʝʥʝʥʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʜʦʩʪʘʪʦʯʥʦ. ɸʚʪʦʨʳ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪ ʩʦʙʩʪ-

ʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʤʝʞʣʝʜʥʠʢʦʚʴʝ. ʆʥʠ 

ʩʩʳʣʘʶʪʩʷ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʘ ʉ. ʃ ʂʫʰʝʚʘ ʠ ʖ. ɸ. ʃʠʚʝʨʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʫʩʣʦʚʥʦ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʝʧʨʝʩʩʠʠ ʢ 

ʤʝʞʣʝʜʥʠʢʦʚʦʤʫ ʚʨʝʤʝʥʠ. ʍʦʣʦʜʦʣʶʙʠʚʳʡ ʦʙʣʠʢ ʬʣʦʨʳ ʤʝʞʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʖ. ʌ. 

ʏʝʤʝʢʦʚ ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʂʘʤʯʘʪʢʠ ʦʪ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ɺ ʠʟʫʯʝʥʥʳʭ ʘʚʪʦʨʘʤʠ 

ʨʘʡʦʥʘʭ ʥʝʪ ʜʘʥʥʳʭ ʦ (ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʤʦʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʜʚʫʭ ʣʝʜ-

ʥʠʢʦʚʳʭ ʵʧʦʭʘʭ ʠʣʠ ʬʘʟʘʭ ʦʜʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʨʩʢʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʠ. ʅʝʩʢʦʣʴʢʦ ʥʝʷʩʝʥ ʠ ʚʦʧʨʦʩ, ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʦʨʩʢʠʭ  

ʦʪʣʦʞʝʥʠʡ ʠ ʤʦʨʝʥ I ʦʣʝʜʝʥʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʦʞʝʥʠʝ ʤʦʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʤʝʞʜʫ ʣʝʜʥʠʢʦʚʳʤʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤ. 

ɻ. ʄ. ɺʣʘʩʦʚ ʨʘʟʚʠʚʘʝʪ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ (1958, 1959ʘ, ʙ) ʩʚʦʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʣʝʜʝʥʝʥʠʠ ʂʘʤʯʘʪʢʠ. ʆʥ ʚʳʩʢʘʟʳʚʘʝʪ ʤʳʩʣʴ ʦ 

ʧʦʣʫʧʦʢʨʦʚʥʦʤ ʭʘʨʘʢʪʝʨʝ I ʦʣʝʜʝʥʝʥʠʷ, ʩʣʝʜʘʤʠ ʢʦʪʦʨʦʛʦ ʩʣʫʞʘʪ 

ʥʝʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʝ ʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʨʝʚʥʠʝ ʪʨʦʛʠ, 

ʟʘʢʘʥʯʠʚʘʶʱʠʝʩʷ ʫ ʚʳʩʦʢʠʭ (200ð400 ʤ) ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ. ɼʨʝʚʥʠʝ ʪʨʦʛʠ 

ʥʘ ʶʞʥʦʡ ʂʘʤʯʘʪʢʝ ʠ ʦ-ʚʝ ʇʘʨʘʤʫʰʠʨʝ ʧʨʦʨʝʟʘʥʳ ʥʘ ʛʣʫʙʠʥʫ 200ð300 ʤ, 

ʠ ʵʪʠ ʵʨʦʟʠʦʥʥʳʝ ʜʦʣʠʥʳ ʦʙʨʘʙʦʪʘʥʳ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʣʝʜʥʠʢʘʤʠ. 

ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʪʦʨʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʬʘʮʠʘʣʴʥʦ ʟʘʤʝʱʝʥʳ ʦʩʘʜʢʘʤʠ 

20-ʤʝʪʨʦʚʦʡ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʤʦʨʩʢʠʭ ʠ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ɻ. ʄ. ɺʣʘʩʦʚ ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ 

ʩʠʥʭʨʦʥʥʦʩʪʠ I ʦʣʝʜʝʥʝʥʠʷ ʩ çʤʝʞʣʝʜʥʠʢʦʚʦʡè ʪʨʘʥʩʛʨʝʩʩʠʝʡ, ʘ II ð ʩ 

çʧʦʩʣʝʣʝʜʥʠʢʦʚʦʡè. ʆʣʝʜʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʪʠʨʫʶʪʩʷ ʠʤ ʢʘʢ 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʘʚʪʦʨʘ ʙʘʟʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʘʥʘʣʠʟʝ ʩʢʫʣʴʧʪʫʨʥʳʭ ʬʦʨʤ ʠ ʥʝ 

ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʜʝʪʘʣʴʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʃʘʙʦʨʘʪʦʨʠʠ (ʚʫʣʢʘʥʦʣʦʛʠʠ ɸʅ ʉʉʉʈ ʠ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʂʘʤʯʘʪʢʠ 

ʦʧʠʩʳʚʘʣʠʩʴ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʃʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʫʣʢʘʥʦʣʦʛʘʤʠ ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʨʘʩʯʣʝʥʝʥʠʷ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʵʬʬʫʟʠʚʦʚ ʠ ʜʘʪʠʨʦʚʢʠ ʚʦʟʨʘʩʪʘ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʦ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʫʣʢʘʥʦʚ ʧʦʩʪʘʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʢʘʟʳʚʘʣʦ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ 

ʩʢʫʣʴʧʪʫʨʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ, ʦʪʥʦʩʠʤʳʭ ʠʤʠ ʢ 

ʧʦʩʣʝʜʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʝ (ʄʝʥʷʡʣʦʚ, ʅʘʙʦʢʦ, 1948; ʉʚʷʪʣʦʚʩʢʠʡ, 1954, 

1956 ʘ, ʙ, 1957; ʠ ʜʨ.). ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʜʚʝ ʩʪʘʜʠʠ ʠʣʠ ʜʚʝ 

ʵʧʦʭʠ ʦʣʝʜʝʥʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʩʢʫʣʴʧʪʫʨʥʳʭ ʬʦʨʤ 
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ʠʣʠ ʨʘʟʥʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʨʝʥ (ʄʘʨʝʥʠʥʘ, 1956, 1959; 

ʄʘʨʝʥʠʥʘ ʠ ʜʨ., 1962; ʄʝʥʷʡʣʦʚ, 1955; ʇʠʡʧ, 1956; ʕʨʣʠʭ, 1960). 

ɺ. ʇ. ʄʦʢʨʦʫʩʦʶ ʠ ʅ. ɼ. ʉʘʜʦʚʩʢʠʡ (1961, 1964) ʧʦʜʳʪʦʞʠʣʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʜʝʥʠʡ ʦ ʩʣʝʜʘʭ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 50 

ð 60-ʭ ʛʦʜʦʚ. ʀʤʠ ʥʘ ʂʘʤʯʘʪʢʝ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʦʣʝʜʝʥʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʠʞʥʝʤʫ, ʩʨʝʜʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʦʪʜʝʣʘʤ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʝʨʚʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦ. ʂ ʝʛʦ ʩʣʝʜʘʤ ʦʥʠ 

ʦʪʥʦʩʷʪ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʝ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʧʣʘʪʦʵʬʬʫʟʠʚʘʤʠ ʚ ʜʦʣʠʥʝ ʋʢʠ. ɺʪʦʨʦʝ ʦʣʝʜʝʥʝʥʠʝ ʨʘʟʚʠʚʘʣʦʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʙʣʠʟʢʦʛʦ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ. 

ʉʣʝʜʘʤʠ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʘʚʪʦʨʳ ʩʯʠʪʘʣʠ ʪʨʦʛʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʤʦʨʝʥʳ ʠ ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʨʘʟʚʠʪʳʝ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ ʚʜʦʣʴ ʚʩʝʛʦ 

ʝʛʦ ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʠʷ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʘʚʪʦʨʦʚ, ʣʝʞʘʪ ʥʠʞʝ ʫʨʦʚʥʷ ʦʢʝʘʥʘ. ʂ ʚʝʨʭ 

ʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʦʪʜʝʣʫ ʵʪʠ ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ ʩʣʝʜʳ ʜʚʫʭ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ 

ʦʣʝʜʝʥʝʥʠʡ. ʉ ʧʝʨʚʳʤ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʠʟ 

ʢʨʫʧʥʳʭ ʮʠʨʢʦʚ ʠ ʢʘʨʦʚ. ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʦʣʠʥʘʭ ʙʣʠʟ ʫʩʪʴʝʚ ʪʨʦʪʦʚ. ʂʦ ʚʪʦʨʦʤʫ ʛʦʨʥʦ-

ʜʦʣʠʥʥʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʥʝʙʦʣʴʰʠʝ ʤʦʨʝʥʳ, ʣʝʞʘʱʠʝ ʚʳʰʝ 

ʤʦʨʝʥ ʧʨʝʜʳʜʫʱʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʥʦ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʫ ʧʦʜʥʦʞʠʷ 

ʚʫʣʢʘʥʘ ʀʯʠ ʥʝʢʦʛʦ, ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʂʣʶʯʝʚʩʢʦʛʦ ʚʫʣʢʘʥʘ, ʥʘ 

ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ʆʩʪʨʦʡ ʠ ʜʨ. 

ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ ʨʘʟʜʝʣʷʶʪʩʷ ʤʝʞʣʝʜ 

ʥʠʢʦʚʴʷʤʠ. ʉ ʜʦʣʝʜʥʠʢʦʚʳʤ ʚʨʝʤʝʥʝʤ (ʠʙʦ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ 

ʦʣʝʜʝʥʝʥʠʝ ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ) ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ 

ʤʘʣʦʤʦʱʥʳʝ ʛʘʣʝʯʥʠʢʠ 200-ʤʝʪʨʦʚʦʡ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ ʚ ʨʘʡʦʥʝ ʨ. ʋʢʠ ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʭʨʝʙʪʘ ʂʫʤʨʦʯ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʝ ʟʘʣʝʛʘʶʪ ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ, ʢ ʩʦʞʘʣʝʥʠʶ, ʘʚʪʦʨʳ ʥʠʢʘʢ ʥʝ 

ʦʙʦʩʥʦʚʳʚʘʶʪ. 

ʂ ʧʝʨʚʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʠʤʠ ʦʪʥʝʩʝʥʳ ʦʟʝʨʥʳʝ ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʉ. ʃ. ʂʫʰʝʚʳʤ ʠ ʖ. ɸ. 

ʃʠʚʝʨʦʚʩʢʠʤ (1940). 

ʄʦʨʩʢʠʝ ʪʝʨʨʘʩʳ, ʦʪʥʦʩʠʤʳʝ ɺ. ʇ. ʄʦʢʨʦʫʩʦʚʳʤ ʠ ʅ. ɼ. ʉʘʜʦʚʩʢʠʤ 

ʢ ʧʝʨʚʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ, ʠʤʝʶʪ ʚʳʩʦʪʳ 100ð120 ʤ ʠ ʨʝʞʝ 60ð80 ʤ. ɺ 

ʧʝʩʢʘʭ ʠ ʩʫʧʝʩʷʭ 100-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʂʨʦʥʶʮʢʦʛʦ ʟʘʣʠʚʘ ʅ. ʀ. 

ɻʦʣʦʚʝʥʢʠʥʦʡ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʠʣʴʥʘʷ ʜʠʘʪʦʤʦʚʘʷ ʬʣʦʨʘ (ʄʦʢʨʦʫʩʦʚ, 

ʉʘʜʦʚʩʢʠʡ, 1961). ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʠʟ ʰʫʨʬʘ ʩ ʛʣʫʙʠʥʳ 2,2ð2,5 ʤ 

ʧʦʢʘʟʘʣ, ʯʪʦ 90% ʜʠʘʪʦʤʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʨʩʢʠʤʠ ʠ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʤʠ ʬʦʨʤʘʤʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʬʦʨʤ, ʧʦ 

ʟʘʢʣʶʯʝʥʠʶ ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ, ʧʝʨʝʦʪʣʦʞʝʥʦ ʠʟ ʥʝʦʛʝʥʘ ʂʘʤʯʘʪʢʠ. 

ʂʦ ʚʪʦʨʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ 20ð50-ʤʝʪʨʦʚʳʝ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʤʦʨʩʢʠʝ ʪʝʨʨʘʩʳ ʥʘ ʧ-ʚʝ ʂʘʤʯʘʪʩʢʦʛʦ ʤʳʩʘ ʠ ʦ-ʚʝ 

ʂʘʨʘʛʠʥʩʢʦʤ. ɺ ʦʪʣʦʞʝʥʠʷʭ 40-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʧ-ʦʚʘ ʂʘʤʯʘʪʩʢʦʛʦ ʤʳʩʘ 
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ʆ. ɸ. ʉʢʘʨʣʘʪʪʦ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʬʘʫʥʘ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʡ ʥʝ ʥʠʞʝ 

ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ (ʄʦʢʨʦʫʩʦʚ, ʉʘʜʦʚʩʢʠʡ, 1961, 1964). ʅʘ ʦ-ʚʝ ʂʘʨʘʛʠʥ 

ʩʢʦʤ ʬʘʫʥʘ, ʙʣʠʟʢʘʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ, ʙʳʣʘ ʩʦʙʨʘʥʘ ʝʱʝ ɼ. ʉ. ʍʘʨʢʝʚʠʯʝʤ 

(1941). 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ ɺ. ʇ. ʄʦʢʨʦʫʩʦʚʘ ʠ ʅ. 

ɼ. ʉʘʜʦʚʩʢʦʛʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʘʚʪʦʨʳ ʥʝ ʧʨʠʚʦʜʷʪ 

ʜʘʥʥʳʭ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʚʳʜʝʣʝʥʥʳʭ ʠʤʠ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʢʘʢʦʤ-ʣʠʙʦ ʨʘʡʦʥʝ ʜʣʷ ʣʝʜʥʠʢʦʚ, ʩ ʦʜʥʠʤ ʮʝʥʪʨʦʤ ʧʠʪʘʥʠʷ. ʅʝʪ ʪʘʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʚ ʧʝʨʚʠʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʦʧʠʨʘʣʠʩʴ. ɺʳʜʝʣʝʥʠʝ 

ʞʝ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʥʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʚʨʷʜ ʣʠ ʥʘʜʝʞʥʦ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʦʪʥʝʩʝʥʠʝ ʢ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʜʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʨʝʣʴʝʬʝ ʠ ʨʘʟʥʳʝ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʯʠʥ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʘʚʪʦʨʳ ʥʝ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʭ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʩʘʤʠʭ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʭʦʣʤʠʩʪʦ-

ʢʦʪʣʦʚʠʥʥʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʚʦʧʨʦʩʝ ʦ ʚʳʜʝʣʝʥʠʠ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʤʦʨʩʢʠʭ 

ʪʝʨʨʘʩ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ð ʦʪʩʫʪʩʪʚʠʝ ʫʢʘʟʘʥʠʡ ʥʘ ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʣʝʜʥʠʢʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɼʦʣʝʜʥʠʢʦʚʳʡ ʚʦʟʨʘʩʪ 

200-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦ. ʇʨʠ ʦʪʥʝʩʝʥʠʠ 100-ʤʝʪʨʦʚʦʡ 

ʪʝʨʨʘʩʳ ʢ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʘʚʪʦʨʳ ʩʩʳʣʘʶʪʩʷ ʥʘ ɸ. ʀ. ʖʜʠʥʘ, ʘ ʚ ʩʣʫʯʘʝ 

ʦʟʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʝʧʨʝʩʩʠʠ ð ʥʘ ʉ. ʃ. ʂʫʰʝʚʘ (ʂʫʰʝʚ, ʃʠʚʝʨʦʚʩʢʠʡ, 

1940). ʆʪʥʝʩʝʥʠʝ 20ð50-ʤʝʪʨʦʚʳʭ ʪʝʨʨʘʩ ʢʦ ʚʪʦʨʦʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʥʝ 

ʩʦʚʩʝʤ ʷʩʥʦ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʠʚʦʜʠʪʩʷ ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʩ 

ʜʚʫʤʷ ʢʦʤʧʣʝʢʩʘʤʠ ʧʦʩʣʝʜʥʠʭ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʦʣʝʜʝʥʝʥʠʡ; ʥʝ 

ʠʩʢʣʶʯʝʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʤʠ. ʅʠ ʚ 

ʦʜʥʦʡ ʠʟ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʥʝ ʥʘʡʜʝʥʘ ʬʣʦʨʘ ʠʣʠ ʧʳʣʴʮʘ ʠ ʩʧʦʨʳ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʢʣʠʤʘʪʝ ʙʦʣʝʝ ʪʝʧʣʦʚʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʪʝʨʠʘʣʳ ʦ ʯʝʪʚʝʨʪʠʯʥʦʤ ʦʣʝʜʝʥʝʥʠʠ ʂʘʤʯʘʪʢʠ 

ʩʦʙʠʨʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʘʤʯʘʪʩʢʦʛʦ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʫʯʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʯʘʩʪʦ ʩʢʫʜʥʳ ʠ ʪʨʫʜʥʦ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪ ʥʘ ʂʘʤʯʘʪʢʝ ʩʣʝʜʳ ʦʜʥʦʛʦ ʛʦʨʥʦ-ʜʦʣʠʥʥʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʣʝʜʥʠʢʦʚʳʝ 

ʬʦʨʤʳ ʦʜʠʥʘʢʦʚʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʦʜʠʥ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʢ 

ʩʨʝʜʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʦʪʜʝʣʘʤ, ʜʨʫʛʠʝ ð ʢ ʩʨʝʜʥʝʤʫ ʦʪʜʝʣʫ, ʪʨʝʪʴʠ ð 

ʪʦʣʴʢʦ ʢ ʚʝʨʭʥʝʤʫ ʦʪʜʝʣʫ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʚʷʟʳʚʘʷ ʠʭ 

ʣʠʙʦ ʩʦ ʉʪʘʜʠʷʤʠ ʦʜʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʣʠʙʦ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ 

ʦʣʝʜʝʥʝʥʠʷʤʠ. ɺ. ʅ. ɹʦʥʜʘʨʝʥʢʦ ʠ ʖ. ʄ. ʗʩʪʨʝʤʩʢʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʠʞʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨʝʢ ɹʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʳ (ɸʧʘʯʠʥʩʢʘʷ ʜʝʧʨʝʩʩʠʷ) ʚʳʜʝʣʠʣʠ ʚ 

1961 ʛ. ʪʨʠ ʬʘʟʳ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʨʝʥʳ ʚ 

ʦʙʥʘʞʝʥʠʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʂʘʨʳʤʯʠʥʳ ʚ 50 ʢʤ ʦʪ ʫʩʪʴʷ. ɺ ʨʝʣʴʝʬʝ ʵʪʦʛʦ 

ʨʘʡʦʥʘ ʚʳʨʘʞʝʥʳ ʤʘʨʝʥʳ ʪʦʣʴʢʦ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʬʘʟ, ʦʪʣʦʞʝʥʠʷ ʠʭ 
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ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʮʚʝʪʫ: ʩʝʨʳʡ ð ʜʣʷ ʤʦʨʝʥ I ʬʘʟʳ ʠ ʙʫʨʳʡ ð ʜʣʷ II ʬʘʟʳ. 

ɸ. ʇ. ɻʨʷʟʥʦʚ ʠ ɺ. ɸ. ʉʘʤʦʡʣʦʚ ʦʧʠʩʘʣʠ ʚ 1963 ʛ. ʜʚʘ ʣʝʜʥʠʢʦʚʳʭ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ʀʯʠ ʠ ʆʟʝʨʥʦʡ, ʢʦʪʦʨʳʝ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ʩʚʟ̫ʘʥʳ ʩ ʜʚʫʤʷ ʩʪʘʜʠʷʤʠ ʝʜʠʥʦʛʦ ʛʦʨʥʦ-ʜʦʣʠʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʨʝʜʥʝ- 

ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʂ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠʤʠ ʦʪʥʝʩʝʥ ʩʠʣʴʥʦ 

ʨʘʟʤʳʪʳʡ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʡ ʚʘʣ ʩʦ ʩʛʣʘʞʝʥʥʳʤ ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʤ 

ʨʝʣʴʝʬʦʤ. ʉʦ ʚʪʦʨʦʡ ʩʪʘʜʠʝʡ ʩʚʷʟʘʥ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ ʚ ʨʝʣʴʝʬʝ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʡ ʚʘʣ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʭʦʨʦʰʦ 

ʯʠʪʘʶʪʩʷ ʭʦʣʤʳ ʠ ʛʣʫʙʦʢʠʝ ʢʦʪʣʦʚʠʥʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨʘʤʠ 

ʧʨʠʤʝʥʝʥ ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʣʝʜʥʠʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʜʥʦʤ ʨʘʡʦʥʝ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʫʯʠʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʦ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʩʘʤʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʦʨʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʚ ʠʭ 

ʧʨʝʜʝʣʘʭ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪ ɸ. ʅ. ʖʜʠʥʘ, 

ʧʨʦʚʦʜʠʚʰʝʛʦ ʚ 1954 ʛ. ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧ-ʚʝ ʂʘʤʯʘʪʩʢʦʛʦ 

ʄʳʩʘ. ɺ ʛʣʫʙʦʢʠʭ ʰʫʨʬʘʭ (ʜʦ 30 ʤ) ʚ ʜʦʣʠʥʝ ɹʝʣʦʡ ʠʤ ʙʳʣʠ ʚʩʢʨʳʪʳ ʜʚʘ 

ʛʦʨʠʟʦʥʪʘ ʤʦʨʝʥʳ, ʧʨʠʯʝʤ ʥʠʞʥʠʡ ʛʦʨʠʟʦʥʪ ʭʦʨʦʰʦ ʦʪʣʠʯʘʣʩʷ ʦʪ 

ʚʝʨʭʥʝʛʦ ʙʝʣʝʩʦʚʘʪʦʡ ʦʢʨʘʩʢʦʡ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʩʠ ʪʦʥʢʦʡ ʧʳʣʠ 

ʢʘʣʴʮʠʪʘ. ʄʦʨʝʥʳ ʨʘʟʜʝʣʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ ð ʣʠʙʦ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ, ʣʠʙʦ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʣʠʙʦ ʤʦʨʩʢʠʤʠ. ʄʦʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ 

ʛʘʣʝʯʥʠʢʘʤʠ, ʧʨʠʯʝʤ ʥʝ ʩʦʚʩʝʤ ʷʩʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʘʣʣʶʚʠʘʣʴʥʳʭ. ɺ ʦʜʥʦʤ ʠʟ ʦʙʨʘʟʮʦʚ ʤʝʞʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʧʳʣʴʮʘ ʩʦʩʥʳ, ʙʝʨʝʟʳ, ʧʦʣʳʥʠ, ʦʧʦʨʳ ʧʣʘʫʥʦʚ ʠ ʧʘʧʦʨʦʪʥʠʢʦʚ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʩʦʩʥʳ, ʧʦ ʤʥʝʥʠʶ ɸ. ʅ. ʖʜʠʥʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʙʦʣʝʝ ʩʫʭʦʤ ʠ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. ʆʜʥʘʢʦ ʵʪʦʪ ʚʳʚʦʜ 

ʢʘʞʝʪʩʷ ʥʘʤ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʧʳʣʴʮʘ ʩʦʩʥʳ ʤʦʛʣʘ ʙʳʪʴ 

ʧʝʨʝʧʫʪʘʥʘ ʩ ʧʳʣʴʮʦʡ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʞʝ ʧʦʩʣʝʜʥʝʡ 

ʥʠʯʫʪʴ ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʧʣʝʥʠʠ. ʅʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʰʠʙʢʠ 

ʫʢʘʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʘʣʣʶʚʠʠ 3ð5-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʘʚʪʦʨʘʤʠ 

ʦʙʥʘʨʫʞʝʥʘ ʪʘʢʞʝ ʧʳʣʴʮʘ Pinus subgen. Diploxylon ʠ ʥʝ ʩʜʝʣʘʥʦ ʥʠʢʘʢʦʡ 

ʦʛʦʚʦʨʢʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʠʣʠ ʟʘʥʦʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʘʥʥʘʷ ʜʨʝʚʝʩʥʘʷ ʧʦʨʦʜʘ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʠʛʜʝ ʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ. ʈʘʟʜʝʣʷʶʱʠʝ ʤʦʨʝʥʳ ʦʪʣʦʞʝʥʠʷ ʚʨʷʜ 

ʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʝʞʣʝʜʥʠʢʦʚʳʤʠ, ʩʢʦʨʝʝ ʠʭ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ 

ʤʝʞʩʪʘʜʠʘʣʴʥʳʤ. ʇʦʜ ʤʦʨʝʥʦʡ ʧʝʨʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʰʫʨʬʘʭ ʙʳʣʠ ʚʩʢʨ-r

ʪʳ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʧʳʣʴʮʘ ʝʣʠ, ʦʣʴʭʠ, ʙʝʨʝʟʳ, ʛʨʝʯʠʰʥʳʭ, ʩʣʦʞʥʦʮʚʝʪʥʳʭ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʝʣʠ, ʢʘʢ ʩʯʠʪʘʝʪ ɸ. ʅ. ʖʜʠʥ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʣʠʤʘʪ ʙʦʣʝʝ 

ʪʝʧʣʳʡ, ʏʝʤ ʩʦʚʨʝʤʝʥʥʳʡ. ʆʜʥʘʢʦ ʧʨʠ ʥʝʢʦʥʜʠʮʠʦʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʜ-

ʩʯʠʪʘʥʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʠ ʦʧʦʨ (ʚ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʠʭ ʥʘʩʯʠʪʘʥʦ ʚʩʝʛʦ 

47, ʘ ʚ ʜʨʫʛʦʤð14) ʦʯʝʥʴ ʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʝʨʝʦʪʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʦ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʤʠ ʚ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʳʣʴʮʝʚʳʭ 
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ʟʝʨʝʥ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʝʣʠ ʧʝʨʝʦʪʣʦʞʝʥʳ ʠʟ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ ʦʩʘʜʢʦʚ ʪʶʰʝʚʩʢʦʡ ʠʣʠ ʢʘʚʨʘʥʩʢʦʡ ʩʝʨʠʠ. 

ɿʜʝʩʴ ʞʝ, ʥʘ ʧ-ʦʚʝ ʂʘʤʯʘʪʩʢʦʛʦ ʄʳʩʘ, ɸ. ʅ. ʖʜʠʥʳʤ ʙʳʣʠ ʚʳʜʝʣʝ-

ʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʨʦʚʥʠ ʮʦʢʦʣʴʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ. 

ʊʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 1000ð1100, 800ð850, 600ð700, 400ð500 ʠ 200ð 250 

ʤ ʦʥ ʩʯʠʪʘʣ ʜʦʣʝʜʥʠʢʦʚʳʤʠ, ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 100, 60ð75 ʤ ʩʚʷʟʳʚʘʣ ʩ 

ʤʝʞʣʝʜʥʠʢʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ, ʪʝʨʨʘʩʳ 40ð45 ʤ ð ʩʦ ʚʪʦʨʳʤ 

ʦʣʝʜʝʥʝʥʠʝʤ, ʘ ʪʝʨʨʘʩʳ 20 ʤ ʠ ʥʠʞʝ ʦʪʥʦʩʠʣ ʢ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʝʜʠʥʦʜʫʰʥʦ ʦʪʤʝʯʘʶʪ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʳʩʦʢʠʭ ʜʦʛʦʣʦʮʝʥʦʚʳʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ. ɹ. ɺ. ʂʦʚʘʣʝʚ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʋʩʪʴ-ʂʘʤʯʘʪʩʢʘ ʜʦ ʫʩʪʴʷ 

ɹʦʣʴʰʦʡ ʏʘʞʤʳ ʦʪʤʝʯʘʝʪ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ ʦʪ 50 ʜʦ 200ð250 ʤ, ɸ. ʄ. 

ʉʘʜʨʝʝʚ ʥʘ ʂʨʦʥʦʮʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ð ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 60ð80, 100ð150 

ʠ 200ð300 ʤ, ɺ. ɻ. ʂʨʳʤʦʚ ʥʘ ʐʠʧʫʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ð ʪʝʨʨʘʩʳ 

ʚʳʩʦʪʦʡ 240 ʠ 300ð340 ʤ, ʃ. ʇ. ɻʨʷʟʥʦʚ ʥʘ ʧʦʙʝʨʝʞʴʝ ʙʫʭʪʳ ʆʣʴʛʠð 

ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 80ð100 ʤ. ʆʜʥʘʢʦ ʚ ʚʦʧʨʦʩʝ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʪʝʨʨʘʩ 

ʩ ʣʝʜʥʠʢʦʚʳʤʠ ʬʦʨʤʘʤʠ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ. ɸ. ʄ. 

ʉʘʜʨʝʝʚ ʩʯʠʪʘʝʪ ʚʩʝ ʪʝʨʨʘʩʳ ʂʨʦʥʦʮʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʨʝʚʥʝʝ ʧʦʩʣʝʜʥʝʛʦ, 

ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ, ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʝʢʨʳʪʠʷ ʤʦʨʝʥʘʤʠ 

ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 60ð80 ʤ ʚ ʙʘʩʩʝʡʥʝ 

ɺʳʜʨʦʚʦʡ. ɺ. ɻ. ʂʨʳʤʦʚ ʩʯʠʪʘʝʪ ʚʳʩʦʢʠʝ ʪʝʨʨʘʩʳ ʐʠʧʫʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʜʨʝʚʥʝʝ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʠʦ ʩʠʥʭʨʦʥʥʳʤʠ 

ʙʦʣʝʝ ʜʨʝʚʳʝʤʫ, ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʦʣʝʜʝʥʝʥʠʶ, ʭʦʪʷ ʦʧʠʩʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʧʦʩʣʝʜʥʝʛʦ ʠ ʠʭ ʩʚʷʟʠ ʩ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝ ʜʘʝʪʩʷ ɹ. ɺ. 

ʂʦʚʘʣʝʚ ʚʦʦʙʱʝ ʥʝ ʚʳʜʝʣʷʝʪ ʚ ʨʘʡʦʥʝ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʦʪʥʦʩʷ ʚʩʝ ʩʣʝʜʳ ʦʣʝʜʝʥʝʥʠʷ ʢ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʦʪʜʝʣʫ. ʅʠʢʘʢʠʭ 

ʦʙʦʩʥʦʚʘʥʠʡ ʜʣʷ ʪʘʢʦʡ ʜʘʪʠʨʦʚʢʠ ʦʪʣʦʞʝʥʠʡ ʛʦʨʥʦ-ʜʦʣʠʥʥʦʛʦ, 

ʦʣʝʜʝʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʘʭ ʚʩʝʤʠ ʩʯʠʪʘʝʪʩʷ 

ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤ, ʦʥ ʥʝ ʧʨʠʚʦʜʠʪ. ɺʳʩʦʢʠʝ ʤʦʨʩʢʠʝ ʪʝʨʨʘʩʳ ɹ. ɺ. 

ʂʦʚʘʣʝʚ ʩʯʠʪʘʝʪ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʠ ʦʪʥʦʩʠʪ ʢ ʚʝʨʭʥʝʤʫ ʦʪʜʝʣʫ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ (ʢ ʩʦʞʘʣʝʥʠʶ, ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʩ ʣʝʜʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʝ ʫʢʘʟʘʥʳ). 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʝ ʚʳʷʩʥʠʣʠ ʜʦʩʪʘʪʦʯʥʘ 

ʷʩʥʦ ʛʝʥʝʟʠʩ ʨʝʣʴʝʬʘ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʩʢʘʟʳʚʘʶʪ 

ʩʘʤʳʝ ʨʘʟʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ. ʇʦʜʨʦʙʥʦ ʥʘ ʵʪʠʭ, 

ʤʘʪʝʨʠʘʣʘʭ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʚ ʨʘʟʜʝʣʝ ʦ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʤ ʦʣʝʜʝʥʝʥʠʠ, 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʝʥʝʟʠʩʘ ʨʝʣʴʝʬʘ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

 ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦ ʚʨʝʤʝʥʠ ʧʦʩʪʘʥʦʚʢʠ ʥʘʰʠʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʯʝʪʚʝʨʪʠʯʥʦʤ ʦʣʝʜʝʥʝʥʠʠ 

ʂʘʤʯʘʪʢʠ ʚ ʦʙʱʝʤ ʩʚʦʜʠʣʠʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

1. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʨʝʣʴʝʬʘ ʂʘʤʯʘʪʢʠ ʥʠ ʫ ʢʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʚʳʟʳʚʘʣʦ ʩʦʤʥʝʥʠʡ. ɺʩʝ 

ʦʥʠ ʦʧʠʩʳʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʩʢʫʣʴʧʪʫʨʥʳʝ ʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʬʦʨʤʳ ʧʨʝʞʥʝʛʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʆʯʝʥʴ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʚʳʩʢʘʟʳʚʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 
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ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ, ʧʨʠʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʤʝʯʘʝʪ 

ʜʚʝ ʢʨʫʟʣʥʳʝ ʵʧʦʭʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ ʠʣʠ ʬʘʟ ʦʜʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʧʨʠʚʦʜʠʪʩʷ ʬʘʢʪ ʧʦʣʦʞʝʥʠʷ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʨʘʟʥʳʭ 

ʘʙʩʦʣʶʪʥʳʭ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʤʝʪʢʘʭ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ, ʚ ʨʘʟʥʳʭ ʜʦʣʠʥʘʭ ʩ ʨʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ 

ʧʠʪʘʥʠʷ, ʧʨʠʯʝʤ ʨʘʟʣʠʯʠʷ ʚ ʤʝʩʪʥʳʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪʩʷ. ɿʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʘʚʪʦʨʳ ʥʝ 

ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʭ ʦ ʨʘʟʣʠʯʠʠ ʚ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʝ ʨʝʣʴʝʬʘ 

ʚʳʜʝʣʝʥʥʳʭ ʠʤʠ ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʦ ʧʦʣʦʞʝʥʠʠ, 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʠ ʚʳʩʦʪʘʭ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʭ 

ʪʝʨʨʘʩ ʚ ʜʦʣʠʥʘʭ ʨʝʢ. ʀʥʦʛʜʘ ʧʨʠʚʦʜʷʪʩʷ ʬʘʢʪʳ ʨʘʟʣʠʯʠʷ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʚ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʬʘʢʪʳ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʝʪʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʧʦʣʦʞʝʥʠʷ 

ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ, ʭʦʪʷ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʧʠʪʘʥʠʷ ʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʤʦʨʝʥʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʡ ʩʦʩʪʘʚ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʳʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ ʪʦʣʴʢʦ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʣʦʞʝʥʥʳʭ ʢʘʨʦʚ ʠ ʪʨʦʛʦʚ, ʠʣʠ ʠʭ ʨʘʟʣʠʯʥʦʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʤʘʩʩʠʚʘʭ ʥʝʥʘʜʝʞʥʦ, ʝʩʣʠ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʘʥʘʣʠʟʦʤ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ. ʀʟ ʚʩʝʛʦ ʠʟʣʦʞʝʥʥʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʜʚʫʭ ʵʪʘʧʦʚ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘʠʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʦ ʫ ʪʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʣʠ ʢʦʤʧʣʝʢʩ ʧʨʠʟʥʘʢʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʧʨ. (ʑʝʨʙʘʢʦʚ 1938, 1940, 1941; ʇʠʡʧ, 

1947; ɺʣʘʩʦʚ, ʏʝʤʝʢʦʚ, 1949, 1.950 ʠ ʜʨ.) ɹʝʟʫʩʣʦʚʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʨʝʟʳ, ʦʧʠʩʘʥʥʳʝ ɸ. ʅ. ʖʜʠʥʳʤ ʠ ʖ. ʄ. ʗʩʪʨʝʤʩʢʠʤ, ʚ 

ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʦʨʠʟʦʥʪʦʚ ʤʦʨʝʥ. 

2. ɺʦʧʨʦʩ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʣʝʜʥʠʢʦʚʳʤ ʵʧʦʭʘʤ ʯʘʱʝ ʚʩʝʛʦ ʦʩʪʘʚʘʣʩʷ 

ʥʝʨʝʰʝʥʥʳʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʪʦʣʴʢʦ ʩʘʤʳʝ 

ʤʦʣʦʜʳʝ, ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʧʨʠʯʝʤ ʦʪʥʝʩʝʥʠʝ 

ʯʘʩʪʠ ʠʭ ʢ ʙʦʣʝʝ ʜʨʝʚʥʝʡ, ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ, ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʝ ʦʙʳʯʥʦ 

ʥʝ ʦʙʦʩʥʦʚʳʚʘʣʦʩʴ ʜʘʞʝ ʯʠʩʪʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ. ɺʳʜʝʣʝʥʠʝ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʫʩʣʦʚʥʦ, ʯʝʪʢʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠʭ ʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫ 

ʚʳʜʝʣʝʥʥʳʤʠ ʣʝʜʥʠʢʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʥʝ ʜʘʝʪʩʷ. ʊʘʢ, ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʫʩʧʝʭʦʤ ʤʦʨʩʢʠʝ ʪʝʨʨʘʩʳ, ʦʪʥʦʩʠʤʳʝ ʢ ʤʝʞʣʝʜʥʠʢʦʚʴʷʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢ 

ʣʝʜʥʠʢʦʚʳʤʠ ʠ ʧʦʩʣʝʣʝʜʥʠʢʦʚʳʤʠ. ʆʧʨʝʜʝʣʝʥʠʶ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ 

ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʠʣʴʥʦ ʤʝʰʘʝʪ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʬʘʫʥʳ. 

ʅʠʢʪʦ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʧʨʠʚʦʜʠʪ ʬʘʢʪʦʚ ʥʘʭʦʞʜʝʥʠʷ 

ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʪʝʧʣʦʣʶʙʠʚʦʡ ʬʣʦʨʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠ ʉʠʙʠʨʠ 

ʧʦʩʣʝʜʥʝʝ ʤʝʞʣʝʜʥʠʢʦʚʴʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʣʠʤʘʪʦʤ ʪʝʧʣʝʝ 
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ʩʦʚʨʝʤʝʷʥʦʛʦ. ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʖ. ʌ. ʏʝʤʝʢʦʚ ʦʙʲʷʩʥʷʣʠ ʭʦʣʦʜʦʣʶʙʠʚʳʡ 

ʭʘʨʘʢʪʝʨ ʬʣʦʨʳ ʠʟ ʦʪʥʦʩʠʤʳʭ ʠʤʠ ʢ ʤʸʞʣʝʜʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʡ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʂʘʤʯʘʪʢʠ ʦʪ ʤʘʪʝʨʠʢʘ ʚ ʪʦ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʵʪʦʪ ʚʦʧʨʦʩ 

ʦʩʪʘʚʘʣʩʷ ʩʧʦʨʥʳʤ ʠ ʪʨʝʙʦʚʘʣ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʷʩʥʝʥʠʷ. 

3. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʜʝʨʞʠʚʘʣʦʩʴ ʤʥʝʥʠʷ ʦ ʛʦʨʥʦ-ʜʦ 

ʣʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ. ɼʣʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ 

ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ 

ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ ʫ ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʚʦʚʩʝ ʥʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʢʨʦʚʥʦʤ ʭʘʨʘʢʪʝʨʝ ʦʣʝʜʝʥʝʥʠʷ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ, 

ʩʣʫʞʠʚʰʠʭ ʦʙʣʘʩʪʷʤʠ ʧʠʪʘʥʠʷ. 

4. ʆʩʥʦʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʦʣʝʜʝʥʝʥʠʷ ʷʚʣʷʣʠʩʴ ʛʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʧʦʣʫʦʩʪʨʦʚʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʣʦ, ʯʪʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʣʝʜʥʠʢʠ ʧʝʨʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʢʘʥʯʠʚʘʣʠʩʴ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ, ʘ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨ. ʅʘ 

ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ (ʧʦʣʫʦʩʪʨʦʚʘ ʐʠʧʫʥʩʢʠʡ, ʂʨʦ 

ʥʦʜʮʢʠʡ, ʂʘʤʯʘʪʩʢʦʛʦ ʄʳʩʘ, ʆʣʶʪʦʨʩʢʠʡ ʨʘʡʦʥ ʠ ʜʨ.) ʣʝʜʥʠʢʠ ʜʘʞʝ ʚʦ 

ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʧʫʩʢʘʣʠʩʴ ʚ ʦʢʝʘʥ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʥʠ ʦʢʘʥʯʠʚʘʣʠʩʴ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. 

ɺʦʧʨʦʩ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʣʝʜʝʥʝʥʠʡ, ʚʦʟʨʘʩʪʝ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʪʨʘʢʪʦʚʘʣʩʷ ʟʜʝʩʴ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦ-ʨʘʟʥʦʤʫ, ʩʚʝʜʝʥʠʷ ʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʥʠʤʠ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʜʦ ʩʠʭ ʧʦʨ ʦʯʝʥʴ ʨʘʟʥʦʨʝʯʠʚʳ. 

ɺʦʧʨʦʩ ʦ ʨʘʟʚʠʪʠʠ ʦʣʝʜʝʥʝʥʠʡ ʥʘ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ ʠ ʦ ʛʝʥʝʟʠʩʝ ʝʝ 

ʨʝʣʴʝʬʘ ʥʘʠʙʦʣʝʝ ʟʘʧʫʪʘʥʥʳʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʜʘʞʝ ʚ ʵʧʦʭʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʦʥʠ ʥʝ ʧʦʢʨʳʚʘʣʠ 

ʥʠʟʤʝʥʥʦʩʪʴ ʠ ʦʢʘʥʯʠʚʘʣʠʩʴ ʙʣʠʟ ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ʃʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʣʝʜʥʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʶʣʝʜʝʥʝʥʠʷ 

ʜʦʭʦʜʠʣʠ ʜʦ ʤʦʨʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʦʚʳʡ ʵʪʘʧ ʚ ʠʟʫʯʝʥʠʠ 

ʯʝʪʚʝʨʪʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʦʣʝʜʝʥʝʥʠʡ ʂʘʤʯʘʪʢʠ ʙʳʣ ʥʘʯʘʪ ʨʘʙʦʪʘʤʠ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ɸʅ ʉʉʉʈ (ɻʝʧʪʥʝʨ ʠ ʜʨ., 1965 1966  

ʂʫʧʨʠʥʘ, 1966) ʠ ʄʦʩʢʦʚʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ (ʄʘʣʘʝʚʘ, 

1965; ʄʘʣʘʝʚʘ ʠ ʜʨ., 1963). ɹʳʣ ʧʦʣʫʯʝʥ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʠ ʮʝʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʧʦʣʫʦʩʪʨʦʚʘ, 

ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʠ 

ʜʠʘʪʦʤʦʚʳʭ ʘʥʘʣʠʟʦʚ. 

ɸ. ʈ. ɻʝʧʪʥʝʨ (ɻʝʧʪʥʝʨ ʠ ʜʨ., 1965.) ʦʪʤʝʯʘʝʪ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʠʛʠʣʴ 

ʩʣʝʜʳ ʜʚʫʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʣʝʜʝʥʝʥʠʡ. ʂ ʧʝʨʚʦʤʫ, ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦ- 

ʤʫ, ʦʣʝʜʝʥʝʥʠʶ ʦʥ ʦʪʥʦʩʠʪ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʃʠʩʪ- 

ʚʘʛʦʚʦʡ. ʉʦ ʚʪʦʨʳʤ, ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ, ʦʣʝʜʝʥʝʥʠʝʤ ɸ. ʈ. ɻʝʧʪʥʝʨ 

ʩʚʷʟʳʚʘʝʪ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʛʨʷʜʳ ʩ ʧʨʝʢʨʘʩʥʦ ʚʳʨʘʞʝʥʥʳʤ ʭʦʣʤʠʩʪʦ- 

ʢʦʪʣʦʚʠʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʘʩʩʝʡʥʝ ʨ.. ʊʠʛʠʣʴ ʚ ʧʨʝʜ-

ʛʦʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʵʪʠʭ ʤʦʨʝʥ ʫʚʷʟʳʚʘʝʪʩʷ 

I ʪʝʨʨʘʩʘ ʨ. ʊʠʛʠʣʴ ʚʳʩʦʪʦʡ 10 ʤ. ʃʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʟʜʝʣʝʥʳ 

ʦʪʣʦʞʝʥʠʷʤʠ II ʪʝʨʨʘʩʳ ʨ. ʊʠʛʠʣʴ (25ðð30 ʤ). ʈʝʟʫʣʴʪʘʪʳ ʩʧʦʨʦʚʦ-
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ʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʦʚ, ʘ ʪʘʢʞʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʵʪʦʡ ʪʝʨʨʘʩʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ, ʠ 

ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʩʪʦʷʥʠʠ ʫʨʦʚʥʷ ʤʦʨʷ. ɸ. ʈ. ɻʝʧʪʥʝʨ 

ʦʪʥʦʩʠʪ ʠʭ ʢ ʧʦʩʣʝʜʥʝʤʫ ʤʝʞʣʝʜʥʠʢʦʚʴʶ ʠ ʜʘʪʠʨʫʝʪ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʦʡ 

ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ʆʯʝʥʴ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ ʚ 

ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ɽ. ʄ. ʄʘʣʘʝʚʦʡ (1965) ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʝʶ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʪʝʧʣʳʝ 

ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ, ʦʪʥʦʩʠʤʳʝ ʢ ʥʘʯʘʣʫ ʩʨʝʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. 

ʅʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʯʝʪʚʝʨʪʠʯʥʳʭ, ʦʣʝʜʝʥʝʥʠʷʭ ʂʘʤʯʘʪʢʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʜʨʫʛʠʭ ʦʪʨʷʜʦʚ ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʦʚ ʥʝʦʪʝʢʪʦʥʠʢʠ ʠ ʚʫʣʢʘʥʠʟʤʘ. ʅ. ʅ. ʂʦʞʝʤʷʢʘ (1966), 

ʧʨʦʚʦʜʠʚʰʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʚʳʜʝʣʠʣ 

ʜʚʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʤʧʣʝʢʩʘ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʥʦʩʠʤʳʝ ʠʤ ʢ 

ʜʚʫʤʬʘʟʘʤ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʄʦʨʝʥʳ ʵʪʠʭ ʣʝʜʥʠʢʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠʤʝʢʶʪ ʨʘʟʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʨʘʟʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʠ 

ʠʣʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʉ. ʀ. ʌʝʜʦʨʝʥʢʦ 

(1965) ʦʧʠʩʘʣ ʚʳʩʦʢʫʶ (200ð300 ʤ) ʤʦʨʩʢʫʶ ʪʝʨʨʘʩʫ ʥʘ ʧʦʙʝʨʝʞʴʝ 

ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ ʶʞʥʝʝ ʧʦʩ. ʋʩʪʴ-ʂʘʤʯʘʪʩʢ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʮʦʢʦʣʷ ʵʪʦʡ 

ʪʝʨʨʘʩʳ ʠʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʦʣʱʠ ʩʠʥʠʭ ʛʣʠʥ ʠ ʩʝʨʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 

ʦʪʥʦʩʠʤʳʝ ʢ ʣʝʜʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʙʦʣʝʝ ʜʨʝʚʥʠʤ, ʯʝʤ ʚʝʨʭʥʝ- 

ʯʝʪʚʝʨʪʠʯʥʳʝ. ʇʦʜʨʦʙʥʝʝ ʵʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʜʘʣʴʰʝ. 

ɺ. ʅ. ʆʣʶʥʠʥʳʤ (1965) ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ, ʛʜʝ ʠʟʣʘʛʘʶʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ, ʤʘʩʰʪʘʙʘʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʨʝʚʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ. ʊʘʤ ʞʝ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʭʝʤʘ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʂʘʤʯʘʪʢʠ ʠʟʫʯʘʣʠ ʇ. ɸ. ʀʚʘʥʴʢʦʚ (1958), 

ɺ. ʅ. ɺʠʥʦʛʨʘʜʦʚ (1965ʘ, ʙ), ɺ. ʅ. ʆʣʶʥʠʥ (1966) ʠ ʜʨ. ɺ. ʅ. ʆʣʶʥʠʥ, 

ʧʦʤʠʤʦ ʜʝʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʦʚ, 

ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ, ʫʢʘʟʘʣ ʥʘ ʥʘʣʠʯʠʝ ʤʦʨʝʥ çʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷè. ʕʪʦ ʦʣʝʜʝʥʝʥʠʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʢʨʫʧʥʝʡʰʠʭ ʚʫʣʢʘʥʘʭ 

ʜʦʣ ʠ ʠʥʳʤ ʠ ʣʝʜʥʠʢʘʤʠ, ʦʩʪʘʚʠʚʰʠʤʠ ʩʦʚʩʝʤ ʩʚʝʞʠʝ ʤʦʨʝʥʳ ʚ ʥʝʧʦʩʨʝʜ 

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʢʘʨʦʚʳʤʠ ʠ ʢʘʨʦʚʦ-

ʜʦʣʠʥʥʳʤʠ ʣʝʜʥʠʢʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʭʨʝʙʪʦʚ. 
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ʈɸʅʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɽ ʀ ʉʈɽɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɽ 

ʆʃɽɼɽʅɽʅʀʗ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʦʣʝʜʝʥʝʥʠʷʭ ʂʘʤʯʘʪʢʠ. ʀʤʝʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʠʭ ʦʣʝʜʝʥʝʥʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦ ʩʢʫʜʥʳ. ʉʣʝʜʳ 

ʠʭ ʚ ʨʝʣʴʝʬʥr ʝ ʚʳʨʘʞʝʥʳ. ɺ ʨʘʟʨʝʟʘʭ ʧʦʢʘ ʦʧʠʩʘʥʳ ʣʠʰʴ ʤʦʨʝʥʳ ʩʨʝʜʥʝ- 

ʧʣʝʡʩʪʦʜʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʦʪʣʦʞʝʥʠʷ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝ-

ʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦ ʩʠʭ ʧʦʨ ʠ ʚ ʧʦʛʨʝʙʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʩʝ ʵʪʦ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʦʠʭ ʦʣʝʜʝʥʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʚʳʚʦʜʳ ʥʘʩʪʦʷʱʝʛʦ ʨʘʟʜʝʣʘ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʨʦʙʣʝʤʝ ʩʨʝʜʥʝ- ʠ 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʥʦʚʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. 

 

ʈɸʅʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɽ ʆʃɽɼɽʅɽʅʀɽ 

 

ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʠ ʜʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟʳ ʦʪʣʦʞʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 

ʂʘʤʯʘʪʢʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ, 

ʟʘʢʣʶʯʘʚʰʠʝʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʪʝʧʣʳʭ ʠ ʭʦʣʦʜʥʳʭ ʵʧʦʭ 

(ʩʤ. ʨʘʟʜʝʣ çʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠè̫). ʍʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʢʨʫʧʥʳʝ ʵʧʦʭʠ ʧʦʭʦʣʦʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʨʘʥʥʝʤ, ʩʨʝʜʥʝʤ ʠ ʧʦʟʜʚʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʷʷ ʭʦʣʦʜʥʘʷ ʵʧʦʭʘ ʠʤʝʝʪ ʜʚʘ ʤʘʢʩʠʤʫʤʘ 

ʧʦʭʦʣʦʜʘʥʠʡ. ʆʜʥʘʢʦ ʠʟ ʵʪʠʭ ʪʨʝʭ ʢʨʫʧʥʳʭ ʵʧʦʭ ʧʦʭʦʣʦʜʘʥʠʡ ʪʦʣʴʢʦ ʜʚʝ 

ʧʦʩʣʝʜʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ ʦʣʝʜʝʥʝʥʠʡ. ʃʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʩʠʥʭʨʦʥʥʳʭ ʧʝʨʚʦʡ, ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡʭʦʣʦʜʥʦʡ ʵʧʦʭʝ ʚ 

ʨʘʟʨʝʟʝ ʜʝʧʨʝʩʩʠʠ ʥʝʪ. ʆʜʥʘʢʦ ʩʧʦʨʦʚʦ-ʧʳʣʮɹʝʚʳʝ ʩʧʝʢʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʪʦʣʱʠ çʩʠʥʠʭ ʛʣʠʥè ʠ ʥʠʞʥʷʷ 

ʯʘʩʪʴ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè), ʦʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦʤ ʧʦʭʦʣʦʜʘʥʠʠ, ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ ʫʩʣʦʚʠʷʤʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ. ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʆʣʝʜʝʥʝʥʠʷ ʚ 

ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʩʚʷʟʘʥʦ, ʚʠʜʠʤʦ, ʩ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ çʩʠʥʠʝ ʣʠʥʳè ʠ çʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠè 

ʢʘʢ ʢʦʨʨʝʣʷʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʟʘ ʩʯʝʪ ʩʥʦʩʘ ʩ 

ʦʢʘʡʤʣʷʶʱʠʭ ʜʝʧʨʝʩʩʠʶ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʙʳʣʠ ʥʝʚʳʩʦʢʠ ʠ ʚʝʩʴʤʘ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʳ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʠʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʚʳʜʘʚʘʚʰʠʭʩʷ ʟʘ ʧʨʝʜʝʣʳ ʩʥʝʛʦʚʦʡ 

ʣʠʥʠʠ, ʠ ʷʚʠʣʦʩʴ, ʚʠʜʠʤʦ, ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʧʦʭʦʣʦʜʘʥʠʷ. 

ʃʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʂʘʤʯʘʪʢʠ, ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ ʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚ ʵʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʣʩʷ 
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ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʨʝʣʴʝʬ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʱʠʪʦʚʳʤʠ, 

ʚʫʣʢʘʥʘʤʠ ʠ ʩʝʨʠʝʡ çʧʣʘʪʦʵʬʬʫʟʠʚʦʚè. ʅʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ 

ʥʘ ʢʨʫʧʥʝʡʰʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ ʚʦʟʥʠʢʘʣʠ ʥʝʙʦʣʴʰʠʝ 

ʣʝʜʥʠʢʠ, ʥʝ ʚʳʭʦʜʠʚʰʠʝ ʜʘʣʝʢʦ ʟʘ ʠʭ ʧʨʝʜʝʣʳ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʣʦʢʘʣʴʥʦʤ ʦʣʝʜʝʥʝʥʠʠ ʚʝʨʰʠʥ ʚʫʣʢʘʥʦʚ ʚ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʙʳʣʠ 

ʚʳʩʢʘʟʘʥʳ ʀ. ʂ. ɺʦʣʯʘʥʩʢʦʡ (1965). ʉ ʵʪʠʤ ʦʣʝʜʝʥʝʥʠʝʤ ʦʥʘ ʩʚʷʟʳʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʫʣʢʘʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʷʝʤʳʭ ʝʶ ʚ ʨʘʟʨʝʟʝ 

ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ ʦʪʥʦʩʠʪʩʷ ʀ. ʂ. 

ɺʦʣʯʘʥʩʢʦʡ ʢ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʩʧʦʨʦʚʦ-ʧr ʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ; ʟʜʝʩʴ ʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ). ɺʫʣʢʘʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʘʚʪʦʨʦʤ ʩ ʬʦʨʤʘʮʠʝʡ ʤʦʙʝʨʛ ʀʩʣʘʥʜʠʠ, ʥʘʢʘʧʣʠʚʘʚʰʝʡʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʜʣʝʜʥʳʭ ʠʟʣʠʷʥʠʡ. ʆʜʥʘʢʦ ʚʳʜʝʣʝʥʠʝ ʚʫʣʢʘʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʬʘʮʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʧʠʩʳʚʘʝʤʳʝ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʚʘʣʫʥʥʳʝ ʪʫʬʦʙʨʝʢʯʠʠ ʠ ʣʘʚʦʙʨʝʢʯʠʠ ʚʝʩʴʤʘ ʩʭʦʜʥʳ ʩ 

ʣʘʭʘʨʦʚʳʤʠ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʙʨʝʢʯʠʷʤʠ, ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʘʣʥʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʚʦ-ʚʪʦʨʳʭ, ʪʘʢʠʝ ʪʠʣʣʠʪʦʧʦʜʦʙʥʳʝ ʧʦʨʦʜʳ 

ʦʪʤʝʯʘʶʪʩʷ ʠ ʚ ʦʪʥʦʩʠʤʦʡ ʢ ʧʣʠʦʮʝʥʫ ʠ ʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʨʠ ʤʷʛʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʣʥʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʌʘʚʦʨʩʢʘʷ 

ʜʨ., 1965); ʚ-ʪʨʝʪʴʠʭ, ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦ ʰʠʨʦʢʦʤ ʧʣʦʱʘʜʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʚʫʣʢʘʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʣʦʢʘʣʴʥʦʤ ʦʣʝʜʝʥʝʥʠʠ ʪʦʣʴʢʦ ʚʝʨʰʠʥ ʚʫʣʢʘʥʦʚ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʧʠʩʘʥʥʳʝ ʀ. ʂ. ɺʦʣʯʘʥʩʢʦʡ ʚʫʣʢʘʥʦ-ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʘʣʠʝʡʩʢʦʡ ʩʝʨʠʠ ʚʩʝ ʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʥʘ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʣʘʭʘʨʦʚʳʭ ʬʘʮʠʡ, ʚʳʜʝʣʷʝʤʳʭ ʟʜʝʩʴ ɺ. ʂ. ʈʦʪʤʘʥʦʤ (1960

1963).  

ʂ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ɺ. ʇ. ʄʦʢʨʦʫʩʦʚ ʠ ʅ. ɼ. 

ʉʘʜʦʚʩʢʠʡ (1961) ʦʪʥʦʩʠʣʠ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʝ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜ 

ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʧʣʘʪʦʵʬʬʫʟʠʚʘʤʠ ʚ ʜʦʣʠʥʝ ʋʢʠ. ʆʜʥʘʢʦ ʩʘʤʠ 

ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʣʠ ʥʘ ʫʩʣʦʚʥʦʩʪʴ ʢʘʢ ʛʝʥʝʟʠʩʘ, ʪʘʢ ʠ ʚʦʟʨʘʩʪʘ ʵʪʠʭ ʦʩʘʜʢʦʚ. 

ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʖ. ʌ. ʏʝʤʝʢʦʚ (1949, 1950)ʉ. ʃ. ʂʫʰʝʚ ʠ ʖ. ɸ. 

ʃʠʚʝʨʦʚʩʢʠʡ (1940) ʩʚʷʟʳʚʘʣʠ ʩ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʙʦʣʝʝ 

ʜʨʝʚʥʠʡ ʠʟ ʜʚʫʭ ʚʳʜʝʣʝʥʥʳʭ ʠʤʠ ʢʦʤʧʣʝʢʩʦʚ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʆʜʥʘʢʦ ʥʠʢʘʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʠʭ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʦ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʧʝʨʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʢ ʦʨʦʛʝʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʷʤ ʥʘ ʛʨʘʥʠʮʝ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʦʚ, ʥʝ ʧʨʠʚʦʜʠʣʦʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʦʚʝʨʥʳʝ 

ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʂʘʤʯʘʪʢʝ ʥʝ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʠ ʥʘʤʠ, ʥʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʦ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʂʘʤʯʘʪʢʦʡ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʩʘʤʦʛʦ ʜʨʝʚʥʝʛʦ, 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ, ʦʣʝʜʝʥʝʥʠʷ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ, 

ʧʨʠʯʝʤ ʚʦʧʨʦʩ ʦʙ ʠʭ ʛʝʥʝʟʠʩʝ ʠ ʚʦʟʨʘʩʪʝ ʯʘʩʪʦ ʩʧʦʨʥʳʡ. ʉʣʝʜʳ 
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ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʜʣʷ ʨʘʡʦʥʦʚ ʇʨʠʤʦʨʴʷ 

(ʢʠʨʘʥʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ ʧʦ ʏʝʤʝʢʦʚʫ, 1959, 1961ʘ, ʙ), ʏʫʢʦʪʢʠ (ʣʝʜʥʠʢʦʚʦ-

ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʠʥʘʢʫʣʴʩʢʦʡ ʩʚʠʪʳ ʧʦ ʇʝʪʨʦʚʫ, 1963 1965), ʥʘ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʉʉʉʈ (ʪʦʙʳʯʘʥʩʢʦʝ ʧʦ ɺʘʩʴʢʦʚʩʢʦʤʫ, 1959, 1963ʘ, ʙ). 

ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʷʜʝ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ - ʥʘ ʉʘʭʘʣʠʥʝ 

(ʉʦʣʦʚʴʝʚ, 1964), ʥʘ ʂʦʨʷʢʩʢʦʤ ʥʘʛʦʨʴʝ (ɼʝʛʪʷʨʝʥʢʦ, 1961ʘ, ʙ). ʂʨʦʤʝ 

ʪʦʛʦ, ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʦʟʨʘʞʘʶʪ ʧʨʦʪʠʚ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ 

ʣʝʜʥʠʢʦʚʳʭ ʦʩʘʜʢʦʚ ʨʘʥʠʝʯʝʪʚʝʨʪʠʯʥʦʛʦ (ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ) ʚʦʟʨʘʩʪʘ 

ʜʣʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ (ʐʠʣʦ, 1961; ɹʘʨʘʥʦʚʘ, ɹʠʩʢʵ, 1964) ʠ ʏʫʢʦʪʢʠ 

(ɹʘʨʘʥʦʚʘ, ɹʠʩʢʵ, 1964). ɹʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʨʠʮʘʶʪ ʜʘʞʝ 

ʥʘʣʠʯʠʝ ʚ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ, ʩʯʠʪʘʷ, 

ʯʪʦ ʚʩʝ ʣʝʜʥʠʢʦʚʳʝ (ʜʦʨʠʩʩʢʠʝ) ʬʣʦʨʳ ʨʘʟʚʠʚʘʣʠʩʴ ʫʥʘʩʣʝʜʦʚʘʥʥʦ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʪʝʨʤʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʐʠʣʦ, 1.961; 

ʉʦʣʦʚʴʝʚ, .1964). 

ʅʘ ʂʘʤʯʘʪʢʝ ʩʣʝʜʦʚ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʝʪ, ʦʜʥʘʢʦ 

ʧʦʭʦʣʦʜʘʥʠʝ ʭʦʨʦʰʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʨʠʤʢʥʫʪʴ ʢ 

ʪʦʯʢʝ ʟʨʝʥʠʷ ʪʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʵʧʦʭʫ ʧʦʭʦʣʦʜʘʥʠʷ 

ʢʣʠʤʘʪʘ ʚ ʨʘʥʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ. ʊʘʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʫʯʝʥʠʷ ʜʦʡʥʳʭ ʦʩʘʜʢʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ (ʈʦʤʘʥʢʝʚʠʯ ʠ 

ʜʨ., 1964). ʆʜʥʘʢʦ ʧʦʭʦʣʦʜʘʥʠʝ ʤʦʛʣʦ ʚʳʟʚʘʪʴ ʨʘʟʚʠʪʠʝ ʦʣʝʜʝʥʝʥʠʷ ʣʠʰʴ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʳʤʠ ʚʳʩʦʪʘʤʠ). ɺʦʟʤʦʞʥʦ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʝʜʦʚ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʇʦʩʣʝʜʥʠʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʣʠʩʴ ʭʘʨʘʢʪʝʨʦʤ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ɺ ʧʨʦʪʠʚʦʚʝʩ ʤʥʦʛʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʧʨʠʫʨʦʯʠʚʘʶʱʠʤ 

ʦʨʦʛʝʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʂʘʤʯʘʪʢʝ ʢ ʥʘʯʘʣʫ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʨʘʥʥʝʯʝʪʚʝʨʰʯʥʦʝ ʚʨʝʤʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʤʠ (ɹʨʘʡʮʝʚʘʄʝʣʝʢʝʩʮʝʚ, 1966 ʘ). ɺ ʦʙʣʘʩʪʷʭ 

ʧʨʦʷʚʣʝʥʠʷ ʚʫʣʢʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʣʠ ʠʟʣʠʷʥʠʷ ʧʣʘʪʦʵʬʬʫʟʠʚʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʱʠʪʦʚʳʭ ʚʫʣʢʘʥʦʚ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʛʦʨʥʳʝ ʭʨʝʙʪʳ ʚ ʪʦ 

ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʝ ʷ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʝ 

ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʝ, ʝʩʣʠ ʠ ʚʦʟʥʠʢʘʣʦ, ʪʦ ʠʤʝʣʦ 

ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʫʨʦʯʠʚʘʣʦʩʴ ʢ ʚʝʨʰʠʥʘʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

 

ʉʈɽɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɽ ʆʃɽɼɽʅɽʅʀɽ 

 

ʅʘʯʘʣʦ ʚʦʟʜʳʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʂʘʤʯʘʪʢʠ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ, ʯʪʦ ʭʦʨʦʰʦ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʦʛʨʫʙʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ çʢʦʩʦʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚè ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʯʘʣʦʩʴ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

161 
 

ʚʦʟʜʳʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʭʨʝʙʪʦʚ ʉʨʝʜʠʥʥʦʛʦɺʘʣʘʛʠʥʩʢʦʛʦ, ʖʞʥʦ-

ɹʳʩʪʨʠʥʩʢʦʛʦʂʫʤʨʦʯʘ, ʊʫʤʨʦʢʘ ʠ ʜʨ. ɺ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʶʞʥʦʡ 

ʂʘʤʯʘʪʢʠ, ɺʦʩʪʦʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʝ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʣʘʚʦʚʳʝ ʧʦʢʨʦʚʳ ʙʳʣʠ 

ʨʘʟʙʠʪʳ ʩʙʨʦʩʘʤʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ, ʠʩʧʳʪʘʚh ʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʳ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʦʪʩʪʘʚʰʠʝ ʚ ʦʙʱʝʤ 

ʧʦʜʥʷʪʠʠ ʫʯʘʩʪʢʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʣʘʪʦ, ʘ ʥʘʠʙʦʣʝʝ 

ʣʨʠʧ-ʦʜʥʷʪʳʝ ʧʨʝʚʨʘʪʘʰʠʩʴ ʚ ʦʙʳʯʥʳʝ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ, ʚ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʩʣʘʛʘʶʱʠʝ ʧʦʨʦʜʳ 

ʛʦʚʦʨʷʪ ʦʙ ʠʭ ʧʝʨʚʠʯʥʦʤ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʛʝʥʝʟʠʩʝ. ⁸ 

ʉ ʵʪʠʤ ʚʦʟʜʳʤʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʛʘʨʝʣʴʝʬʘ ʂʘʤʯʘʪʢʠ ʠ 

ʩʦʚʧʘʣʦ ʧʝʨʚʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʧʦʣʫʦʩʪʨʦʚʘ. ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʨʘʟʨʝʟʘʭ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤʠ 

ʚʘʣʫʥʥʳʤʠ ʩʫʧʝʩʷʤʠ ʩ ʣʠʥʟʘʤʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʛʘʣʝʯʥʠʢʦʚ, ʧʝʩʢʦʚ ʠ 

ʩʫʧʝʩʝʡ, ʚʩʢʨʳʚʘʶʱʠʭʩʷ ʚ ʨʘʟʨʝʟʘʭ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ. ɺ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ, 

ʨʘʟʜʝʣʷʶʱʝʛʦ ʩʨʝʜʥʝ ʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʣʝʜʝʥʝʥʠʷ, ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʚʳʩʦʢʠʝ ʪʝʨʨʘʩʳ ʂʘʤʯʘʪʢʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʛʨʝʙʝʥʥʳʝ ʪʦʣʱʝʡ ʧʦʢʨʦʚʥʳʭ ʩʫʧʝʩʝʡ. ʕʪʠ ʪʝʨʨʘʩʳ ʭʦʨʦʰʦ 

ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʟʘʣʝʛʘʶʱʠʭ ʚ 

ʨʘʟʨʝʟʘʭ ʚʳʩʦʢʠʭ ʷʨʦʚ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʝʟʦʤ ʂʘʤʯʘʪʢʠ. ʉʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʩʘʤʦʡ ʚʳʩʦʢʦʡ 70-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʣʠʤʘʪʝ ʙʦʣʝʝ ʪʝʧʣʦʤ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʡ, 

ʪ.ʝ. ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʢ ʦʧʪʠʤʫʤʫ ʧʦʩʣʝʜʥʝʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʦʪʥʦʩʠʤʳʝ ʥʘʤʠ ʢ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ 

ʦʣʝʜʝʥʝʥʠʶ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ 

ʫʯʘʩʪʢʝ ʦʪ ʤʳʩʘ ʂʨʶʛʝʨʘ ʜʦ ʋʩʪʴ-ʂʘʤʯʘʪʩʢʘ. ʕʪʦʪ ʫʯʘʩʪʦʢ ʧʦʙʝʨʝʞʴʷ ʙʳʣ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟʫʯʝʥ ʉ. ʀ. ʌʝʜʦʨʝʥʢʦ (1965). ɿʜʝʩʴ ʠʤ ʙʳʣʘ ʦʧʠʩʘʥʘ 

ʤʦʨʩʢʘʷ ʪʝʨʨʘʩʘ ʩ ʚʳʩʦʪʘʤʠ 100200 ʤ ʫ ʙʨʦʚʢʠ ʠ 350ð400 ʤ ʫ ʪʳʣʦʚʦʛʦ 

ʰʚʘ. ʆʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʮʦʢʦʣʴ ʵʪʦʡ ʪʝʨʨʘʩʳ, ʧʦ ʉ. ʀ. ʌʝʜʦʨʝʥʢʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʙʦ ʧʦʨʦʜʘʤʠ ʪʶʰʝʚʩʢʦʡ ʩʝʨʠʠ (N
2
1),ʣʠʙʦ ʙʦʣʝʝ 

ʤʦʣʦʜʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʤʳʤʠ ʠʤ ʢ ʢʘʚʨʘʥʩʢʦʡ ʩʝʨʠʠ 

(N3
1
-N2). ʇʦʩʣʝʜʥʠʝ ʟʘʣʝʛʘʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʚʧʘʜʠʥʘʭ ʩ ʢʨʫʪʳʤʠ ʙʦʨʪʘʤʠ 

ʠʣʠ ʚ ʫʟʢʠʭ ʣʦʞʙʠʥʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʧʦʨʦʜʘʭ ʪʶʰʝʚʩʢʦʡ ʩʝʨʠʠ. ʉʨʝʜʠ 

ʟʘʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʪʣʦʞʝʥʠʡ ʮʦʢʦʣʝʡ ʪʝʨʨʘʩ ʉ. ʀ. ʌʝʜʦʨʝʥʢʦ 

ʚʳʜʝʣʷʝʪ ʙʫʨʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, 

ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʥʠʭ çʩʠʥʠʝ ʛʣʠʥʳè ʠ çʩʝʨʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳè, ʢʦʪʦʨʳʝ ʦʥ 

ʩʯʠʪʘʝʪ ʚʦʟʤʦʞʥʳʤ ʦʪʥʦʩʠʪʴ ʢ ʣʝʜʥʠʢʦʚʳʤ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤ 

ʦʙʨʘʟʦʚʘʥʠʷʤ. 

ʃʝʪʦʤ. 1964 ʛ. ʥʘʤ ʫʜʘʣʦʩʴ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʨʦʝʥʠʠ ʪʦʛʦ ʞʝ 

ʫʯʘʩʪʢʘ ʧʦʙʝʨʝʞʴʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʧʠʩʘʥ ʉ. ʀ. ʌʝʜʦʨʝʥʢʦ. ɺ ʮʝʣʦʤ ʥʘʰʠ 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

162 
 

ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʝʛʦ ʚʳʚʦʜʘʤʠ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ 

ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ.  

ʃʝʜʥʠʢʦʚʳʡ ʛʝʥʝʟʠʩ çʩʠʥʠʭ ʛʣʠʥè ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʚʝʩʴʤʘ 

ʩʧʦʨʥʳʤ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʟʜʝʩʴ ʩʨʘʚʥʠʪʝʣʥɹʦ ʪʦʥʢʠʭ ʭʦʨʦʰʦ ʩʣʦʠʩʪʳʭ 

ʨʘʟʥʦʩʪʝʡ ð ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ, ʛʣʠʥ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʠ ʛʨʘʚʠʡʥʠʢʦʚ 

ð ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʵʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʟʝʨʥʳʝ, ʣʘʛʫʥʥʳʝ ʠʣʠ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʍʦʨʦʰʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ 

ʷʚʣʷʝʪʩʷ ʥʘʰʘ ʥʘʭʦʜʢʘ ʚ ʥʠʭ ʧʝʣʝʮʠʧʦʜ ʚ 2 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʤʳʩʘ ʂʨʶʛʝʨʘ. 

ɹʦʣʝʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʨʦʩʣʦʠ ʚ ʪʦʣʱʝ çʩʠʥʠʭ ʛʣʠʥè, ʧʨʠʫʨʦʯʝʥʥʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ʝʝ ʥʠʞʥʝʡ ʯʘʩʪʠ, ʩʦʩʪʦʷʪ ʠʟ ʜʨʝʩʚʳ ʠʣʠ ʤʝʣʢʠʭ ʥʝʦʢʘʪʘʥʥʳʭ 

ʦʙʣʦʤʢʦʚ, ʥʘʮʝʣʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʨʦʜʘʤʠ ʪʶʰʝʚʩʢʦʡ ʩʝʨʠʠ. ʕʪʠ 

ʧʨʦʩʣʦʠ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʶʪ ʜʝʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ 

ʜʦʣʠʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʨʫʯʴʝʚ, ʧʨʦʨʝʟʘʶʱʠʭ ʪʶʰʝʚʩʢʠʝ ʧʦʨʦʜʳ. ʉʯʠʪʘʪʴ 

ʠʭ ʣʝʜʥʠʢʦʚʳʤʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ. 

ʉʝʨʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʧʦ ʩʚʦʝʤʫ ʦʙʣʠʢʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʩʭʦʜʥʳ 

ʩ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʥʠ ʟʘʣʝʛʘʶʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʮʦʢʦʣʝʡ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ, ʚʳʧʦʣʥʷʷ ʫʛʣʫʙʣʝʥʠʷ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʯʘʩʪʠʯʥʦ ʚ 

ʧʦʨʦʜʘʭ ʪʶʰʝʚʩʢʦʡ ʩʝʨʠʠ, ʯʘʩʪʠʯʥʦ ʚ çʩʠʥʠʭ ʛʣʠʥʘʭè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ 

ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʠʭ ʦʪʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʨʳʚ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʣ ʨʘʟʤʳʚ çʩʠʥʠʭ ʛʣʠʥè (ʨʠʩ. 40). ɺ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʩʨʝʜʥʷʷ ʠ ʢʨʫʧʥʘʷ ʛʘʣʴʢʘ ʵʬʬʫʟʠʚʦʚ, ʚʘʣʫʥʦʚ 

ʩʦʜʝʨʞʠʪʩʷ ʜʦ 10%. ʆʙʣʦʤʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʣʦʭʦ ʦʢʘʪʘʥʳ, ʦʛʣʘʞʝʥʳ ʠ 

ʦʙʠʪʳ, ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʣʫʞʠʪ ʜʨʝʩʚʷʥʠʩʪʘʷ ʩʫʧʝʩʴ ʠʣʠ ʩʠʣʴʥʦ, ʛʣʠʥʠʩʪʳʡ 

ʧʝʩʦʢ. ʏʘʩʪʦ ʦʪʣʦʞʝʥʠʷ ʥʝʩʣʦʠʩʪʳ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʳ ʠ ʥʘʧʦʤʠʥʘʶʪ 

ʤʦʨʝʥʥʳʝ ʨʘʟʥʦʩʪʠ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʫʢʣʘʜʢʘ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʝʷʩʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʧʨʠʙʣʠʞʘʶʱʘʷ ʵʪʠ 

ʨʘʟʥʦʩʪʠ ʢ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ.  
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ʆʧʠʩʳʚʘʝʤʳʝ ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʪʦʣʱʠ ʩʚʷʟʘʥʳ ʩ 

ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʦʣʝʜʝʥʝʥʠʝʤ, ʯʝʤ ʧʦʟʜʥʝʧʣʝʡʩʪʦʜʝʥʦʚʦʝ, ʪʘʢ ʢʘʢ 

ʦʪʣʦʞʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʝʨʝʢʨʳʚʘʶʪ ʦʩʘʜʢʠ ʚʳʩʦʢʠʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ 

(ɹʨʘʡʮʝʚʘ, ʠ ʜʨ. 1966) ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʤʠ ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʠʭ 

ʮʦʢʦʣʷʭ (ʨʠʩ. 41). ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ 

ʤʦʨʝʥʦʡ, ʚʩʢʨʳʚʘʶʱʝʡʩʷ ʚ ʨʘʟʨʝʟʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, 

ʠ ʩʚʷʟʳʚʘʪʴ ʩʦ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʦʣʝʜʝʥʝʥʠʝʤ. ʇʦʜʩʪʠʣʘʶʱʠʝ ʠʭ 

ʛʦʨʠʟʦʥʪʘʣʥɹʳʝ ʦʪʣʦʞʝʥʠʷ çʩʠʥʠʭ ʛʣʠʥè ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʩʫʛʣʠʥʠʩʪʳʤʠ 

ʦʩʘʜʢʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʮʦʢʦʣʷʭ ʪʝʭ ʞʝ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʨʘʡʦʥʘ, ʨ. ʉʪʦʨʦʞ 

ʠ ʧʦʙʝʨʝʞʴʷ ʙʫʭʪʳ ʆʣʴʛʠ. ʊʘʤ ʚʦʟʨʘʩʪ ʧʦʩʣʝʜʥʠʭ, ʧʦ ʜʘʥʥʳʤ 

ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʨʝʜʝʣʷʣʩʷ ɽ. ɻ. ʃʫʧʠʢʠʥʦʡ ʥʝ ʜʨʝʚʥʝʝ 

ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ (ɹʨʘʡʜʝʚʘ ʠ ʜʨ., 1966). ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʦʜʩʪʚʘ 
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ʜʠʘʪʦʤʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʤʝʪʠʣʘʩʴ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʧʦʩʪʘʚʣʷʪʴ 

ʦʪʣʦʞʝʥʠʷ ʮʦʢʦʣʝʡ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʩ ʦʩʘʜʢʘʤʠ çʩʠʥʠʭ ʛʣʠʥè ʜʝʧʨʝʩʩʠʠ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʠʭ ʢʦʨʨʝʣʷʮʠʷ ʩ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʝʡ ʦʩʪʘʶʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʝʡ ʤʝʨʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʭ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘ ʥʝʪ, ʘ ʜʘʥʥʳʝ ʜʠʘʪʦʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʠʤʝʶʪʩʷ ʚ 

ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ, ʚʩʢʨʳʚʘʶʱʠʝʩʷ ʚ 

ʮʦʢʦʣʷʭ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʠ ʙʦʣʝʝ 

ʜʨʝʚʥʠʤʠ. ɺʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʝ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. 

ɺ ʜʨʫʛʠʭ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʘʭ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʪʝʤ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʨʘʟʤʳʪʳʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ 

ʤʦʣʦʜʳʭ ʦʩʘʜʢʦʚ ʠʣʠ ʧʦʛʨʝʙʝʥʳ ʠʤʠ. ʉ ʵʪʠʤ ʦʣʝʜʝʥʝʥʠʝʤ, ʚʦʟʤʦʞʥʦ, 

ʩʣʝʜʫʝʪ ʩʚʷʟʳʚʘʪʴ ʝʜʠʥʠʯʥʳʝ ʚʘʣʫʥʳ ʠ ʛʘʣʴʢʫ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ, ʠ ʘ 

ʚʳʨʦʚʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʤʝʞʜʫʨʝʯʴʷ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʠ ʨ. ʂʣʶʯʝʚʢʘ 

(ʨʘʡʦʥ ʩ. ʅʘʯʠʢʠ), ʢʦʪʦʨʳʝ ʣʝʜʥʠʢʘʤʠ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʟʘʚʝʜʦʤʦ ʥʝ ʧʦʢʨʳʚʘʣʠʩʴ. 

ʆ ʭʘʨʘʢʪʝʨʝ ʠ ʨʘʟʤʝʨʘʭ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʫʜʠʪʴ 

ʪʨʫʜʥʦ, ʪʘʢ ʢʘʢ ʚ ʨʝʣʴʝʬʝ ʩʣʝʜʳ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʨʘʞʝʥʳ. ʆʜʥʘʢʦ 

ʩʯʠʪʘʪʴ ʝʛʦ ʧʦʢʨʦʚʥʳʤ ʫ ʥʘʩ ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ. 

ʆʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚʳʜʝʣʝʥʳ ʪʘʢʞʝ ɸ. 

ʈ. ɻʝʧʪʥʝʨʦʤ (ɻʝʧʪʥʝʨ ʠ ʜʨ., 196,5) ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʠʛʠʣʴ. ʄʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʧʦʣʦʛʦʭʦʣʤʠʩʪʳʤ ʨʝʣʴʝʬʦʤ ʦʧʠʩʘʥʳ ʠʤ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʃʠʩʪʚʘʛʦʚʦʡ. ʆʪ 

ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʛʦʨʠʡ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʦʥʠ ʦʪʜʝʣʝʥʳ II ʪʝʨʨʘʩʦʡ ʨ. ʊʠʛʠʣʴ (ʚʳʩʦʪʘ 2530 ʤ), ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʷʭ, 

ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ. ʆʜʥʘʢʦ ʤʳ ʥʝ ʩʦʛʣʘʩʥʳ ʩ ʦʪʥʝʩʝʥʠʝʤ ʥʘʙʣʶʜʘʝʤʦʡ ʚ 

ʙʘʩʩʝʡʥʝ ʨ. ʊʠʛʠʣʴ ʤʦʨʝʥʳ ʢ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ, 

ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʶ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʦʣʦʞʝ 

ʦʪʣʦʞʝʥʠʡ 2530-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ, ʧʦ ʜʘʥʥʳʤ ɸ. ʈ. 

ɻʝʧʪʥʝʨʘ, ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʦʧʠʩʘʥʥʳʝ ʙʣʠʟ ʫʩʪʴʷ ʨ. ʃʠʩʪʚʘʛʦʚʦʡ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʚ 

ʩʪʨʦʝʥʠʠ ʢʦʥʝʯʤʦʤʦʨʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʣ ʪʘʢʞʝ ʅ. ʅ. ʂʦʞʝʤʷʢʘ (1966). 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ɹ. ʀ. ʇʠʡʧ (1956), ɻ. ʄ. ɺʣʘʩʦʚ (1959ʘ, ʙ), ɺ.ʇ. 

ʄʦʢʨʦʫʩʦʚʅ. ɼ. ʉʘʜʦʚʩʢʠʡ (1961, 1964), ʃ. ʀ. ʃʘʧʰʠʥ (1963), ʠ ʜʨ., 

ʦʪʥʦʩʠʣʠ ʢ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ʙʦʣʝʝ ʤʦʣʦʜʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, 

ʫʧʦʤʷʥʫʪʳʝ ʘʚʪʦʨʳ ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʧʨʠʚʦʜʠʣʠ ʜʘʥʥʳʭ ʦ ʥʘʣʠʯʠʠ 

ʨʘʟʜʝʣʷʶʱʠʭ ʣʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʣʠʙʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʳʚʘʣʦʩʴ. 

ʅʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʧʨʠʚʦʜʠʣ ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʙʦʣʝʝ ʪʝʧʣʳʭ, ʯʝʤ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʘʚʜʘ, 
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ʙʦʣʴʰʠʥʩʪʚʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʩʣʝʜ ʟʘ ɻ. ʄ. ɺʣʘʩʦʚʳʤ ʠ ʖ. ʌ. 

ʏʝʤʝʢʦʚʳʤ (194-9) ʦʙʲʷʩʥʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʧʣʦʣʶʙʠʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʤʝʞʣʝʜʥʠʢʦʚʴʝ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴʶ ʂʘʤʯʘʪʢʠ ʚ ʵʪʦ ʚʨʝʤʷ 

ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʆʜʥʘʢʦ ʥʦʚʳʝ ʜʘʥʥʳʝ (ʂʫʧʨʠʥʘ, ʉʢʠʙʘ,  

1964; ɻʝʧʪʥʝʨ, ʠ ʜʨ., 1965; ʄʘʣʘʝʚʘ, 1965; ɹʨʘʡʮʝʚʘ, ʄʝʣʝʢʝʩʮʝʚ, 1966ʙ) 

ʦʧʨʦʚʝʨʛʘʶʪ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʧʦʢʘʟʳʚʘʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ ʠʟ ʝʣʠ ʠ ʦʪʯʘʩʪʠ ʧʠʭʪʳ ʢʘʢ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʪʘʢ ʠ ʥʘ ʟʘʧʘʜʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ 

ʧʦʙʝʨʝʞʴʷʭ ʂʘʤʯʘʪʢʠ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʝʜʝʥʠʷ ʦ ʥʘʭʦʞʜʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʨʝʥ ʚ ʨʘʟʨʝʟʘʭ. ʊʘʢʠʝ ʜʚʘ ʛʦʨʠʟʦʥʪʘ ʤʦʨʝʥ, 

ʦʪʥʝʩʝʥʥʳʝ ʢ ʜʚʫʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ, ʙʳʣʠ ʦʧʠʩʘʥʳ ɸ. ʅ. 

ʖʜʠʥʳʤ ʥʘ ʧ-ʚʝ ʂʘʤʯʘʪʩʢʦʪʦ ʄʳʩʘ. ʇʦʜʨʦʙʥʦ ʥʘ ʵʪʠʭ ʜʘʥʥʳʭ ʤʳ 

ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʩʪʦʨʠʠ ʚʦʧʨʦʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ɸ. ʅ. ʖʜʠʥ, ʥʝ ʜʘʶʪ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʷʪʴ ʟʜʝʩʴ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʣʝʜʝʥʝʥʠʷ. ɼʚʘ 

ʛʦʨʠʟʦʥʪʘ ʤʦʨʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʚʠʜʠʤʦ, ʜʚʫʤ ʬʘʟʘʤ ʠʣʠ ʩʪʘʜʠʷʤ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ɺ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʂʘʤʯʘʪʢʦʡ ʪʝʨʨʠʪʦʨʠʷʭ ʩʣʝʜʳ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦ, ʯʝʤ 

ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ. ʇʨʠʯʝʤ ʦʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʢ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ʣʠʰʴ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚ 

ʨʘʟʨʝʟʘʭ ʠ ʵʨʨʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ; ʜʨʫʛʠʝ ʞʝ ʝʱʝ ʠ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ, 

ʥʦ ʧʣʦʭʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʤʦʨʝʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʜʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦ: 

ʘʣʜʘʥʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʇʨʠʤʦʨʴʝ, ʧʦ ʖ. ʌ. ʏʝʤʝʢʦʚʫ (19616), ʣʝʜʥʠʢʦʚʦ-

ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʨʝʩʪʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʥʠʞʥʷʷ ʤʦʨʝʥʘ ʏʫʢʦʪʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʧʦ ʆ. ʄ. ʇʝʪʨʦʚʫ (1963, 1965), ʵʣʴʛʠʥʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ ʥʘ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʉʉʉʈ, ʦʣʝʜʝʥʝʥʠʝ ʠʣʣʠʥʦʡʩ ʚ ɸʤʝʨʠʢʝ, ʵʢʣʫʪʥʘ ʠ 

ʥʦʤʨʠʚʝʨ ʥʘ ɸʣʷʩʢʝ. ʃʠʰʴ ʥʘ ʂʦʨʷʢʩʢʦʤ ʥʘʛʦʨʴʝ ʜʦʩʪʦʚʝʨʥʳʝ ʩʣʝʜʳ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʜʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʝ ʦʪʤʝʯʝʥʳ (ɼʝʛʪʷʨʝʥʢʦ, 1961 ʘ, ʙ), 

ʭʦʪʷ ʖ. ʇ. ɹʘʨʘʥʦʚʘ ʠ ʉ. ʌ. ɹʠʩʢʵ (1964) ʩʯʠʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʚʩʝ ʞʝ 

ʦʪʥʦʩʠʪʴ ʢ ʥʝʤʫ ʵʨʨʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʩ ʦʪʤʝʪʢʘʤʠ 400-

700 ʤ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ ʠʤʝʶʪʩʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ. ʆʜʥʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʢ ʵʪʦʤʫ ʦʣʝʜʝʥʝʥʠʶ ʢʘʢ ʵʨʨʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ ʠʘ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʕʣʴʛʠ, ʊʦʙʳʯʘʠʘ, ʂʦʣʳʤʳ 

ʠ ʜʨ. (ɺʘʩʴʢʦʚʩʢʠʡ, 1959, 1963ʘ, ʙ), ʪʘʢ ʠ ʤʦʨʝʥʥʳʡ ʨʝʣʴʝʬ, 

ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ (ʐʠʣʦ, 1961; ʂʘʰʤʝʥʩʢʘʷ, ʍʚʦʨʦʩʪʦʚʘ, 

1964; ɹʘʨʘʥʦʚʘ, ɹʠʩʢʵ, 1964 ʠ ʜʦ.). ʇʦʜʦʙʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʚʳʟʳʚʘʝʪ 

ʚʦʟʨʘʞʝʥʠʷ ʀ. ʇ. ʂʘʨʪʘʰʦʚʘ (1966), ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪ ʚʩʝ ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʨʝʣʴʝʬʝ ʩʣʝʜʳ ʦʣʝʜʝʥʝʥʠʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ. ʉʣʝʜʳ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʦʣʝʜʝʥʝʥʠʡ ʩʣʝʜʫʝʪ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʠʩʢʘʪʴ ʚʦ ʚʧʘʜʠʥʘʭ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʯʝʤʫ ʩʣʫʞʘʪ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ. ɺ. ʃʦʞʢʠʥʘ (1963), 
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ʚʳʜʝʣʠʚʰʝʛʦ ʜʚʘ ʛʦʨʠʟʦʥʪʘ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʬʣʦʨʳ ʚ ʨʘʟʨʝʟʝ ʜʦʝʚʥʝʡ 

ʜʦʣʠʥʳ ʨʫʯʴʷ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʨʘʟʥʦʛʣʘʩʠʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʳʜʝʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʧʣʝʡʩʪʦʜʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʩʝ ʞʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʙʦʣʝʝ ʤʦʣʦʜʳʭ, ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʥʝʩʢʦʣʴʢʦ ʪʝʧʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʦʪʣʠʯʘʚʰʠʭʩʷ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʤʝʞʣʝʜʳʠʢʦʚʠʡ (ʤʝʞʩʪʘʜʠʘʣʦʚ), ʙʣʠʟʢʠʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʞʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʂʘʤʯʘʪʢʝ. 
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ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʦʙ ɸʣʷʩʢʝ. ɿʜʝʩʴ ʩʣʝʜʳ 

ʦʣʝʜʝʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʣʷʝʤʦʛʦ ʩ ʠʣʣʠʥʦʡʩʦʤ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʟʘʣʠʚʝ ʂʫʢʘ ʊ. ʂʘʨʣʩʪʨʦʤʦʤ (1965; Karlstrom, 1961, 

ʦʣʝʜʝʥʝʥʠʝ ʵʢʣʫʪʥʘ). ʅʘ ʧ-ʦʚʝ ʉʴʶʘʨʜ ɼ. ɻʦʧʢʠʠʩʦʤ (1965; Hopkins, a. ot., 

1965) ʥʘʣʦʛʠ ʠʣʣʠʥʦʡʩʘ ʚʳʜʝʣʝʥʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʦʣʝʜʝʥʝʥʠʷ ʥʦʤ-ʨʠʚʝʨ. 

ʕʪʦ ʦʣʝʜʝʥʝʥʠʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ, ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ, 

ʪʝʧʣʦʚʦʜʥʦʡ ʧʝʣʫʢʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥ ʫʨʘʥ-

ʪʦʨʠʝʚʳʤ ʤʝʪʦʜʦʤ ʢʘʢ 100 000Ñ8 000 ʣʝʪ ʠ ʫʨʘʥ-ʨʘʜʠʝʚʳʤ ʢʘʢ 78000Ñ 

Ñ5000 ʣʝʪ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ, ʵʧʦʭ 

ʚ ʧʨʝʜʝʣʘʭ ɸʣʷʩʢʠ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ ʫ ʩʘʤʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʊʘʢ, ʥʘ ʢʘʨʪʝ ʦʣʝʜʝʥʝʥʠʷ ɸʣʷʩʢʠ (ʤ-ʙ 1:2 500 000), 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ 1962 ʪ. ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ (ʅ. W. Coulter, D. ʄ. Hopkins, 

ʊ. N. V. Karlstrom, ʊ. L. Pewe, Clyde Wahrhaftig, I. R. Williams), ʚʳʜʝʣʝʥʳ 

ʰʝʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʣʠʯʥʦʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ. 

ʇʨʠ ʜʘʪʠʨʦʚʢʝ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʥʘʤʝʯʘʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ. ʊʘʢ, ʤʦʨʝʥʳ ʢʦʤʧʣʝʢʩʘ Q
3
g (ʯʝʪʢʠʝ ʤʦʨʝʥʳ, ʚ 

ʢʦʪʦʨʳʭ ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ ʩʠʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥ, ʟʘʧʘʜʠʥʳ 

ʟʘʧʦʣʥʝʥʳ ʪʦʨʬʦʤ ʠʣʠ ʦʟʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ ʨʘʩʯʣʝʥʝʥʳ 

ʦʚʨʘʛʘʤʠ, ʥʦ ʚ ʮʝʣʦʤ ʣʝʜʥʠʢʦʚʦ-ʵʨʦʟʠʦʥʥʳʡ ʨʝʣʴʝʬ ʭʦʨʦʰʦ, ʩʦʭʨʘʥʠʣʩʷ) 

ʜʘʪʠʨʫʶʪʩʷ ʚ ʟʘʣʠʚʝ ʂʫʢʘ ʩʨʝʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ (ʵʢʣʫʪʥʘ), ʘ ʥʘ ʧ-ʦʚʝ 

ʉʴʶʘʨʜ ʧʦʟʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ (ʩʘʣʤʦʥ-ʣʝʡʢ). ʆʙʨʘʟʦʚʘʥʠʷ ʙʦʣʝʝ 

ʜʨʝʚʥʝʛʦ ʢʦʤʧʣʝʢʩʘ Q
2
g (ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ, ʥʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʤʦʨʝʥʳ ʩ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʤʠ ʜʝʪʘʣʷʤʠ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ ʠ ʜʦʚʦʣʴʥʦ ʨʘʟʚʠʪʳʤ 

ʩʪʦʢʦʤ) ʜʘʪʠʨʫʶʪʩʷ ʨʘʥʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ ʚ ʟʘʣʠʚʝ ʂʫʢʘ (ʢʘʨʠʙʫ-ʭʠʣʣʩ) ʠ 

ʩʨʝʜʥʠʤ ʥʘ ʧ-ʦʚʝ ʉʴʶʘʨʜ (ʥʦʤ-ʨʠʚʝʨ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧ-ʦʚʝ ʉʴʶʘʨʜ ʥʘ ʧʦʨʷʜʦʢ ʤʦʣʦʞʝ. 

ʉʨʘʚʥʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʜʝʣʷʝʤʳʭ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ɸʣʷʩʢʝ ʠ ʚ ʧʨʝʜʝʣʘʭ 

ʉʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʠʣʴʥʦ ʟʘʥʠʞʘʶʪ ʚʦʟʨʘʩʪ 

ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʤʦʨʝʥ ʨʘʡʦʥʘ ʟʘʣʠʚʘ ʂʫʢʘ. ʊʘʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʥʳʝ ʤʦʨʝʥʥr ʝ ʛʨʷʜʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʧʣʦʪʴ ʜʦ ʨʘʥʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʤʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʟʜʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ; ʩʦ ʩʨʝʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥʳ 

ʵʨʨʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ, ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʚʳʩʦʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʚ 

ʨʘʟʨʝʟʘʭ ʚʧʘʜʠʥ. ʆʧʨʝʜʝʣʝʥʥr ʝ ʩʦʤʥʝʥʠʷ ʚʳʟʳʚʘʝʪ ʠ ʦʪʥʝʩʝʥʠʝ ʤʦʨʝʥʥʳʭ 

ʛʨʷʜ ʟʘʣʠʚʘ ʂʫʢʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ, ʠʙʦ ʤʝʞʣʝʜʥʠʢʦʚr ʝ 

ʦʪʣʦʞʝʥʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʨʦʥʮʦʚʩʢʠʭ ʩʣʦʝʚ) ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ 

ʦʧʠʩʘʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʡ ʪʨʘʢʪʦʚʢʘ ʚʦʟʨʘʩʪʘ 

ʦʣʝʜʝʥʝʥʠʡ ʜʣʷ ʧ-ʦʚʘ ʉʴʶʘʨʜ, ʛʜʝ ʦʥʠ ʨʘʟʜʝʣʝʥʳ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʩ ʬʘʫʥʦʡ. ɿʜʝʩʴ ʜʘʞʝ ʚʝʩʴʤʘ ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʤʦʨʝʥʳ ʜʘʪʠʨʫʶʪʩʷ ʢʘʢ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ (ʩʘʣʤʦʥ-ʣʝʡʢ). ʊʘ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʤʦʨʝʥ ʚʠʜʥʘ ʠ ʥʘ ʧʨʠʤʝʨʝ ʭʨʝʙʪʘ ɹʨʫʢʩʘ, ʛʜʝ 
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ʦʪʣʦʞʝʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʘʣʣʘʧʘʭ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʢʘʨʪʝ, ʦʪʥʝʩʝʥʳ ʢ ʧʦʟʜʥʝʤʫ 

ʧʣʝʡʩʪʦʮʝʥʫ, ʘ ʠʪʢʠʣʠʢ ð ʢ ʩʨʝʜʥʝʤʫ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʘʙʩʦʣʶʪʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʧʦ ʉ
14
) ʧʦʢʘʟʳʚʘʶʪ ʜʣʷ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2750Ñ70 ʠ 13 270Ñ 

160 ʣʝʪ (ɿʫʙʘʢʦʚ, 1965). 

ʉʦʧʦʩʪʘʚʣʝʥʠʷ ʩʨʝʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʂʘʤʯʘʪʢʠ ʩ 

ʦʣʝʜʝʥʝʥʠʷʤʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 9. 

ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʦʣʝʜʝʥʝʥʠʝ ʂʘʤʯʘʪʢʠ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʥʘʟʳʚʘʪʴ 

ʢʘʤʯʘʪʩʢʠʤ, ʪʘʢ ʢʘʢ ʜʦʩʪʦʚʝʨʥʳʝ ʩʣʝʜʳ ʝʛʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʜʦʣʠʥʝ 

ʂʘʤʯʘʪʢʠ. 

ʆʪʣʦʞʝʥʠʷ ʩʨʝʜʠʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʨʘʟʜʝʣʷʶʱʝʛʦ 

ʵʧʦʭʠ ʧʦʭʦʣʦʜʘʥʠʷ ʚ ʨʘʥʥʝ- ʠ ʩʦʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ, ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʪʦʣʱʘ çʢʦʩʦʩʣʦʠʩʪʳʭè ʧʝʩʢʦʚ) ʠ ʥʘ 

ʩʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʝ (ʥʠʞʥʷʷ ʯʘʩʪʴ ʪʝʨʨʠʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʧʦ 

ʄʘʣʘʝʚʦʡ, 1965). ɺ ʵʪʦ ʚʨʝʤʷ ʥʘ ʂʘʤʯʘʪʢʝ ʙʳʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʪʝʤʥʦʭʚʦʡʥʳʝ ʝʣʦʚʳʝ ʠ ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʧʠʭʪʳ ʠ 

ʩʦʩʥʳ. 
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ʇʆɿɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆɽ ʆʃɽɼɽʅɽʅʀɽ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʣʝʜʝʥʝʥʠʡ, ʩʣʝʜʳ ʧʦʟʜʥʝʧʣʝʡ 

ʩʪʦʮʝʥʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʂʘʤʯʘʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʂʘʢ 

ʩʢʫʣʴʧʪʫʨʥʳʝ, ʪʘʢ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʬʦʨʤʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʨʘʞʝʥʳ ʚ 

ʨʝʣʴʝʬʝ, ʭʦʨʦʰʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʬʦʨʤʘʤ II, ʙʦʣʝʝ ʤʦʣʦʜʦʡ, ʬʘʟʳ ʦʣʝʜʝʥʝʥʠʷ. 

ʌʦʨʤʳ ʞʝ I ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʙʳʯʥʦ 

ʩʠʣʴʥʦ ʨʘʟʤʳʪʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʚʠʜʥʳ. ɻʨʘʥʠʮʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʣʝʜʥʠʢʦʚ I ʬʘʟʳ ʯʘʩʪʠʯʥʦ ʚʳʜʝʣʝʥʳ ʥʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʤʝʨʘʣʴʥʳʭ 

ʨʘʙʦʪ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʧʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʩʣʝʜʦʚ ʦʣʝʜʝʥʝʥʠʷ ʫʜʘʣʦʩʴ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʧʨʦʩʪʦ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʜʥʠʢʦʚ II ʬʘʟʳ ʠ 

ʩʦʟʜʘʥʥʳʭ ʠʤʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ, ʫʩʪʘ- 

)ʰʚʠʪʴ ʪʠʧ ʦʣʝʜʝʥʝʥʠʷ. ʇʦʜʦʙʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʧʦʣʫʦʩʪʨʦʚʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʣʝʜʥʠʢʦʚʳʭ ʠ ʥʝʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

 

ɿɸʇɸɼʅɸʗ ʀ ʎɽʅʊʈɸʃʔʅɸʗ ʂɸʄʏɸʊʂɸ 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʢʠ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɸʚʘʯʠ, 

ʇʣʦʪʥʠʢʦʚʘ ʠ 3ʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʆʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ 

ʠʟʫʯʝʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʵʪʦʛʦ ʨʘʡʦʥʘ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ 

ʧʝʨʚʦʡ ʯʘʩʪʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, 

 

ɹʘʩʩʝʡʥ ʨ. ʇʣʦʪʥʠʢʦʚʘ 

 

ɹʘʩʩʝʡʥ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʣʝʜʦʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʩʚʦʝʛʦ ʨʦʜʘ ʵʪʘʣʦʥʥʳʡ ʨʘʡʦʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ 

ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʢʦʤʧʣʝʢʩʘ 

ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʜʚʫʤʷ ʵʪʘʧʘʤʠ 

(ʬʘʟʘʤʠ) ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʧʦʟʜʳʝʧʣʝʡʩʪʦʮʝʥʦʚʫʶ ʣʝʜʥʠʢʦʚʫʶ 

ʵʧʦʭʫ. ɺʳʜʝʣʝʥʠʝ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫ-

ʯʝʥʠʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʪʘʢ ʢʘʢ ʧʦʯʪʠ ʚʩʝ ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʨʝʣʴʝʬʝ ʩʢʫʣʴʧʪʫʨʥʳʝ ʬʦʨʤʳ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʦʣʦʜʦʤʫ ʣʝʜʥʠʢʦʚʦʤʫ ʢʦʤʧʣʝʢʩʫ II ʬʘʟʳ. ɹʦʣʝʝ ʜʨʝʚʥʠʝ ʩʢʫʣʴʧʪʫʨʥʳʝ 

ʬʦʨʤʳ i ʬʘʟʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʝ ʩʦʭʨʘʥʷʶʪʩʷ, ʠʙʦ ʦʥʠ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʥʦʚʣʝʥʳ ʚʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʫʣʴʧʪʫʨʥʳʭ ʬʦʨʤ 

ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʟʘʤʝʱʝʥʳ ʠʤʠ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʇʣʦʪʥʠʢʦʚʘ 

(ʨʘʡʦʥ ʩ. ʅʘʪʘʢʠ) ʫʞʝ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʆ. ɸ. ɹʨʘʡʜʝʚʦʡ (1965). 
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ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʦ ʨʘʡʦʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. 

ʇʣʦʪʥʠʢʦʚʘ (ɸʧʘʯʠʥʩʢʘʷ ʚʧʘʜʠʥʘ) ʠ ʨʘʡʦʥʝ ʫʩʪʴʷ ɹʦʣʴʰʦʡ (ʧʦʩ. ʋʩʪʴ-

ɹʦʣʴʰʝʨʝʮʢ, ʇʨʠʤʦʨʩʢʠʡ) ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʟʜʥʝ 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʦʣʝʜʝʥʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʚ ʮʝʣʦʤ ʘ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʛʝʥʝʟʠʩʘ ʨʝʣʴʝʬʘ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɸʢʢʫʤʫʣʷʪʠʚʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʱʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ðð

ʢʦʪʣʦʚʠʥʝ ʅʘʯʠʢʠʥʩʢʦʛʦ ʦʟʝʨʘ ʠ ʜʚʫʭ ʚʧʘʜʠʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ. ʆʜʥʘ ʠʟ ʵʪʠʭ ʚʧʘʜʠʥ, ʢʦʪʦʨʫʶ ʤʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʉʦʢʦʯʩʢʦʡ, ʠʤʝʶʱʘʷ ʰʠʨʠʥʫ ʦʢʦʣʦ 5 ʢʤ, 

ʪʷʥʝʪʩʷ ʚʜʦʣʴ ʜʦʣʠʥʳ ʨ. ʉʦʢʦʯ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. 

ʇʣʦʪʥʠʢʦʚʘ ʤʝʞʜʫ ʫʩʪʴʷʤʠ ʝʝ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʆʭʤʘʥʢʘ ʠ ʋʟʜʘʯʘ. ɺʪʦʨʘʷ 

ʚʧʘʜʠʥʘ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ɸʧʘʯʠʥʩʢʦʡ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 

ʦʪʨʦʛʘʤʠ ʭʨʝʙʪʦʚ ʉʨʝʜʠʥʥʦʛʦ, ʍʘʣʟʘʠʘ, ɹʘʣʘʛʘʥʯʠʢʘ ʠ ʤʘʩʩʠʚʦʤ ʛʦʨʳ 

ʀʧʝʣʴʢʠ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ɹʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʘ. ʅʘ ʟʘʧʘʜʝ ʦʥʘ 

ʩʤʳʢʘʝʪʩʷ ʩ ʨʘʚʥʠʥʦʡ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. ɺ ʉʦʢʦʯʩʢʦʡ ʠ 

ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʘʭ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʭʦʣʤʠʩʪʳʡ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʨʝʣʴʝʬ ʠ ʫʯʘʩʪʢʘʤʠ ð ʧʨʠʧʦʜʥʷʪʳʝ ʪʝʨʨʘʩʦʚʠʜʥʳʝ 

ʨʘʚʥʠʥʳ. ɺ ʠʭ ʧʨʝʜʝʣʘʭ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʤʳʚʘ 

ʣʝʜʥʠʢʦʚʳʝ ʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʤʠ ʜʝʪʘʣʴʥʦ 

ʠʟʫʯʘʣʠʩʴ. 

ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ I ʠ II ʬʘʟʘʤʠ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʥʘʷ ʩʦʭʨʘʥʥʦʩʪʴ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ (ʨʠʩ. 4.2). 

ʏʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʢʦʥʝʯʠʦʤʦʨʝʥʥʳʝ ʛʨʷʜʳ II ʬʘʟʳ (Q
4
3) 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʦʪʠʚ ʫʩʪʴʝʚ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʨ. 

ʇʣʦʪʥʠʢʦʚʘðɹʘʥʥʦʡ, ʂʘʨʳʤʯʠʥʘ (ʨʠʩ. 43  44) ʠ ʧʦʜʥʦʞʠʷ ɻʘʠʘʣʴʩʢʦʛʦ 

ʠ ʖʞʥʦ-ɹʳʩʪʨʠʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʕʪʠ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ, ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ, 

ʧʨʝʢʨʘʩʥʫʶ ʦʙʱʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʧʦʯʪʠ ʥʝ ʟʘʪʨʦʥʫʪʳ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʟʤʳʚʦʤ. ʂʦʪʣʦʚʠʥʳ ʠʤʝʶʪ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ 

(ʚʳʪʷʥʫʪʳʝ, ʦʢʨʫʛʣʳʝ, ʦʚʘʣʴʥʳʝ ʠ ʜʨ.), ʚ ʥʠʭ ʦʙʳʯʥʦ ʦʪʤʝʯʘʶʪʩʷ ʧʣʦʩʢʠʝ 

ʜʥʠʱʘ, ʠʥʦʛʜʘ ʟʘʙʦʣʦʯʝʥʥʳʝ ʠʣʠ ʟʘʥʷʪʳʝ ʦʟʝʨʘʤʠ. ʄʝʩʪʘʤʠ ʥʘ ʬʦʥʝ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʚʩʭʦʣʤʣʝʥʠʡ ʠʣʠ ʚ ʢʦʪʣʦʚʠʥʘʭ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʭʦʣʤʠʩʪʦ-ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʍʦʣʤʳ ʠ ʢʦʪʣʦʚʠʥʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʙʝʩʧʦʨʷʜʦʯʥʦ, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ (ʚ ʜʦʣʠʥʝ ʧʨʘʚʦʶ ʧʨʠʪʦʢʘ ʨ. ʇʣʦʪʥʠʢʦʚʘ, ʨ. 

ʉʦʢʦʯ, ʫ ʧʦʜʥʦʞʠʷ ʖʞʥʦ-ɹʳʩʪʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ) ʦʯʝʥʴ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʮʠʣʣʷʮʠʦʥʥʳʝ ʚʘʣʳ ʠ ʤʝʣʢʠʝ ʛʨʷʜʳ ʜʣʠʥʦʡ ʦʪ 

ʜʝʩʷʪʢʦʚ ʥʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʝʯʥʦʤʦʨʝʥʥʦʛʦ 
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ʢʦʤʧʣʝʢʩʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʣʠʚʰʠʤʠʩʷ ʣʝʜʥʠʢʘʤʠ ʦʨʠʝʥʪʠʨʦʚʢʘ ʪʘʢʠʭ ʚʘʣʦʚ 

ʠ ʛʨʷʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʪʢʦ ʦʛʨʘʥʠʯʠʪʴ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʣʝʜʥʠʢʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʭ ʦʯʝʨʪʘʥʠʷ. ʀʥʦʛʜʘ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʦ 

ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪʤʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʜʠʷʤ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ (ʯʝʪʳʨʝ ʛʨʷʜʳ ʚ ʜʦʣʠʥʝ ʨ. 

ʃʝʚʳʡ ʉʦʢʦʯ ʠ ʪʨʠ ʛʨʷʜʳ ʚ ʜʦʣʠʥʝ ʨ. ʇʨʘʚʳʡ ʉʦʢʦʯ). ʄʝʞʜʫ ʛʨʷʜʘʤʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫʯʘʩʪʢʠ ʦʟʝʨʥʳʭ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʦʜʧʨʫʞʠʚʘʥʠʝʤ ʪʘʣʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ ʢʦʥʝʯʥʦʤʦʨʝʥʥʦʡ ʛʨʷʜʦʡ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʣʝʜʥʠʢʘ.  

ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʪʣʦʞʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʠʜʝʥʪʠʯʥʳʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʡ 

ʠʣʠ ʢʦʨʠʯʢʝʚʘʪʦ-ʩʝʨʦʡ ʩʫʧʝʩʴʶ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʧʝʩʢʘ ʠ ʜʨʝʩ-

ʚʳ. ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʱʝʙʥʠʩʪʦ-ʛʣʳʙʦʚʳʡ ʤʘʪʝʨʠʘʣ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 

60% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʨʦʜʳ. ʇʨʝʦʙʣʘʜʘʶʪ ʦʛʣʘʞʝʥʥʳʡ ʠ ʦʙʠʪʳʡ 

ʱʝʙʝʥʴ ʠ ʛʣʳʙʳ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʜʦ 0,5ð0,7 ʤ), ʧʣʦʭʦʦʢʘʪʘʥʥʘʷ 

ʛʘʣʴʢʘ ʠ ʚʘʣʫʥʳ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʩʦʚʩʝʤ ʦʩʪʨʦʫʛʦʣʴʥʳʝ 

ʦʙʣʦʤʢʠ, ʪʘʢ ʠ ʩʨʝʜʥʝʦʢʘʪʘʥʥʘʷ ʛʘʣʴʢʘ. ʆʙʣʦʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʘʳʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ, ʨʝʞʝ ʪʫʬʦʧʝʩʯʘʳʠʢʘʤʠ ʠ ʩʣʘʥʮʘʤʠ. 

ʆʪ ʚʥʝʰʥʝʛʦ ʢʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʜʦʣʠʥʘʭ ʧʨʠʪʦʢʦʚ ʨ. ʇʣʦʪʥʠʢʦʚʘ ð ʨʝʢʘʭ ʉʦʢʦʯ, ʀʧʫʢʠʢ, ʋʟʜʘʯ, ʘ ʪʘʢʞʝ ʚ 

ʜʦʣʠʘʭ ʨ. ʐʠʢʦʚʘ, ʂʘʨʳʤʯʠʥʘ, ɹʘʥʥʘʷ ʠ ʜʨʫʛʠʭ ð ʥʘʯʠʥʘʶʪʩʷ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʥʘʜʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʘʩ ʵʪʠʭ ʨʝʢ. 

ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʉʦʢʦʯ, ʀʧʫʢʠʢ, ʋʟʜʘʯ ʠ ʧʨʠʪʦʢʘ ɸʚʘʯʠ ð ʨ. 

ʂʦʨʷʢʩʢʦʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʩʣʫʞʘʪ ʚʪʦʨʳʤʠ ʥʘʜʧʦʡʤʝʥʥʳʤʠ 

ʪʝʨʨʘʩʘʤʠ ʠ ʭʦʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʚʳʩʦʪʝ ʥʘʜ ʫʨʝʟʦʤ 

ʧʨʦʨʝʟʘʶʱʠʭ ʠʭ ʨʝʢ (9-11 ʤ ʚ ʜʦʣʠʥʝ ʨ. ʉʦʢʦʯ, 7,5-9 ʤ ʚ ʜʦʣʠʥʝ ʨ. ʀʧʫʢʠ 

ʢ, ʦʢʦʣʦ 10-12 ʤ ʚ ʜʦʣʠʥʝ ʨ. ʋʟʜʘʯ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʨʝʢ ʀʧʫʢʠʢ ʠ ʋʟʜʘʯ, ʚ ʧʨʝʜʝʣʘʭ ʉʦʢʦʯʩʢʦʡ ʚʧʘʜʠʥʳ ʧʦʜʨʝʟʘʶʪʩʷ 

ʨʝʢʦʡ ʇʣʦʪʥʠʢʦʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʪʦʞʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʝʝ ʚʪʦʨʦʛʦ 

ʥʘʜʧʦʡʤʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʝʛʦ ʚʳʩʦʪʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ (ʦʪ 4 ʜʦ 13 ʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʧʦʜʨʝʟʘʥʠʷ 

ʨʝʢʦʡ ʵʪʠʭ ʧʦʣʦʛʦʥʘʢʣʦʥʥʳʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʨʘʚʥʠʥ ʧʨʠʪʦʢʦʚ. 
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ɺ ʜʦʣʠʥʘʭ ʨʝʢ ɹʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʳ ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, 

ʩʚʷʟʘʥʥʳʝ  ʩ ʦʧʠʩʘʥʥʳʤʠ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʷʚʣʷʶʪʩʷ III 

ʥʘʜʧʦʡʤʝʥʥʳʤʠ ʪʝʨʨʘʩʘʤʠ ʚʳʩʦʪʦʡ 15ð18 ʤ (ʩʤ. ʨʠʩ. 44). ɺʩʝ 

ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʝ ʪʝʨʨʘʩʳ ʩʣʦʞʝʥʳ ʦʯʝʥʴ ʩʭʦʜʥʳʤʠ ʚʘʣʫʥʥʦ-

ʛʘʣʝʯʥʳʤʠ ʪʦʣʱʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʪʠʧʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʢʨʫʧʥʦ- ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʛʨʘʚʝʣʠʩʪʦʛʦ 

ʧʳʣʝʚʘʪʦʛʦ ʧʝʩʢʘ. ʇʨʝʦʙʣʘʜʘʶʪ ʢʨʫʧʥʘʷ ʛʘʣʴʢʘ ʠ ʚʘʣʫʥʳ ʩʨʝʜʥʝʡ ʠ 

ʧʣʦʭʦʡʨʝʞʝ ʭʦʨʦʰʝʡ, ʦʢʘʪʘʥʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʙʣʝʢʘʶʪʩʷ 

çʛʣʠʥʠʩʪʦʡ ʨʫʙʘʰʢʦʡè. ʊʦʣʱʘ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʥʝʷʩʥʦ ʚʳʨʘʞʝʥʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʣʦʠʩʪʦʩʪʴʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʧʨʦʩʣʦʝʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʨʘʟʤʝʨʘʤʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʄʝʩʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ ʠ ʧʨʦʩʣʦʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ 

ʠ ʛʨʘʚʠʷ ʩ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ.  

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ II ʬʘʟʳ ʠ 

ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʪ ʥʠʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʪʝʨʨʘʩʳ ʭʦʨʦʰʦ 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʢʨʘʩʥʦʡ ʠʭ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʧʦʣʦʞʝʥʠʷ ʧʨʦʪʠʚ ʫʩʪʴʝʚ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥ, ʯʝʪʢʦʩʪʠ ʛʨʘʥʠʮ, ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʭʦʣʤʠʩʪʦʢʦʪʣʦʚʠʥʥʦʛʦ ʨʝʣʴʝʬʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʪʝʭ ʞʝ ʉʦʢʦʯʩʢʦʡ ʠ ɸʣʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥ ʫ ʟʘʧʘʜʥʦʛʦ 

ʧʦʜʥʦʞʠʷ ʖʞʥʦ-ɹʳʩʪʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʜʦʣʠʥʳ ʨʝʢ ʊʘʭʢʦʣʦʯ, 

ʇʦʧʝʨʝʯʥʘʷ) ʠ ʚ ʨʘʡʦʥʝ ʅʘʯʠʢʠʥʩʢʦʛʦ ʦʟʝʨʘ ʟʘ ʛʨʘʥʠʮʘʤʠ ʯʝʪʢʦ 

ʟʘʤʳʢʘʶʱʠʭʩʷ ʢʦʥʝʯʥʦʤʦʨʝʢʥʳʭ ʢʦʤʧʣʝʢʩʦʚ II ʬʘʟʳ ʦʣʝʜʝʥʝʥʠʷ, ʥʠʞʝ 

ʧʦ ʪʝʯʝʥʠʶ ʚ ʜʦʣʠʥʘʭ ʪʝʭ ʞʝ ʨʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʜʰʝʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ ʥʝʯʝʪʢʠʤʠ 

ʛʨʘʥʠʮʘʤʠ. ʄʳ ʦʪʥʦʩʠʤ ʠʭ ʢ I ʬʘʟʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʜʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʄʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʧʦʣʝʚʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʚʝʨʛʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʤʳʚʫ ʪʘʣʳʤʠ 

ʣʝʜʥʠʢʦʚʳʤʠ ʚʦʜʘʤʠ II ʬʘʟʳ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ 

ʩʨʝʜʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ʍʦʣʤʠʩʪʦ-

ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʭʨʘʥʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʛʨʷʜ (ʉʦʢʦʯʩʢʘʷ ʚʧʘʜʠʥʘ). ʍʦʣʤʳ ʠ ʢʦʪʣʦʚʠʥʳ 

ʚʳʨʘʞʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ, ʦʜʥʘʢʦ ʨʝʣʴʝʬ ʦʪʣʠʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʴʰʝʡ ʩʛʣʘʞʝʥʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʣʴʝʬʦʤ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʍʦʣʤʳ ʙʦʣʝʝ ʨʘʩʧʣʳʚʯʘʪʳ, ʧʦʣʦʛʦʩʢʣʦʥʥʳ, ʨʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʟʝʨʘ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʜʥʠʱʘ, ʚʘʣʦʚ ʠ ʛʨʷʜ ʦʙʳʯʥʦ ʥʝʪ. ɺ 

ʦʙʣʘʩʪʷʭ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʦʡ ʤʦʨʝʥʳ (ɸʧʘʯʠʥʩʢʘʷ ʚʧʘʜʠʥʘ) ʨʝʣʴʝʬ 

ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʡ ʩ ʦʪʜʝʣʴʥʳʤʠ ʨʘʩʧʣʳʚʯʘʪʳʤʠ ʚʩʭʦʣʤʣʝʥʠʷʤʠ ʠ 

ʟʘʤʢʥʫʪʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ. 

ʆʪʣʦʞʝʥʠʷ ʚʝʟʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʣʦʠʩʪʳʤ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ 

ʩʫʛʣʠʥʢʦʤ ʠʣʠ ʩʫʧʝʩʴʶ ʩ ʦʙʠʪʳʤ, ʦʛʣʘʞʝʥʥʳʤ ʱʝʙʥʝʤ ʠ 

ʧʣʦʭʦʦʢʘʪʘʥʥʳʤʠ ʛʘʣʴʢʦʡ ʠ ʚʘʣʫʥʘʤʠ. ʆʙʳʯʥʦ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ 
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ʤʦʨʝʥʳ ʤʦʱʥʦʩʪʴʶ 0,5ð0,8 ʤ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʧʦ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʜʣʷ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʤʦʨʝʥ II ʬʘʟʳ ʵʪʦ ʷʚʣʝʥʠʝ ʥʝ ʭʘʨʘʢʪʝʨʥʦ). 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʣʦʤʦʯʥʛʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʪʘʢʦʚʦʛʦ ʜʣʷ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʠʟʤʝʥʥʦʩʪʠ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ. 

ʆʪ ʚʥʝʰʥʝʛʦ ʢʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ I ʬʘʟʳ ʥʘ 

ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʙʣʠʟ ʅʘʯʠʢʠʥʩʢʦʛʦ ʩʦʚʭʦʟʘ ʥʘʯʠʥʘʝʪʩʷ ʝʝ 

ʪʨʝʪʴʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʳʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ (ʚʳʩʦʪʘ 34ð35 ʤ). ʕʪʘ 

ʪʝʨʨʘʩʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʚʣʦʞʝʥʥʳʭ ʚ ʥʝʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ 

ʪʝʨʨʘʩ II ʬʘʟʳ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ. ʆʪʣʦʞʝʥʠʷ ʪʝʨʨʘʩʳ ʚʩʢʨʳʪʳ 

ʚ ʙʦʣʴʰʦʤ ʢʘʨʴʝʨʝ ʫ ʅʘʯʠʢʠʥʩʢʦʛʦ ʩʦʚʭʦʟʘ. ʕʪʦ ʪʠʧʠʯʥʳʝ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥ ʚʦʧʨʦʩ ʦ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʦʪʥʝʩʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʟʜʝʩʴ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ ʜʚʫʤ ʬʘʟʘʤ ʝʜʠʥʦʛʦ, ʧʦʟʜʥʝ 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʘ ʥʝ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʣʝʜʥʠʢʦʚʳʤ ʵʧʦʭʘʤ. 

ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠʣʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʜʝʣʷʪʴ ʜʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ. ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʘʧʘʤʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʙʳʣ, ʚʠʜʠʤʦ, 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʚʣʦʞʝʥʥʳʝ ʦʜʥʘ ʚ ʜʨʫʛʫʶ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʪʝʨʨʘʩʳ ʜʚʫʭ ʬʘʟ ʨʘʟʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʫʩʪʫʧʦʤ ʙʝʟ 

ʚʩʷʢʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʨʦʚʥʝʡ. ʋʯʠʪʘʚʘʷ ʚʩʝ ʠʟʣʦʞʝʥʥʦʝ, ʤʳ ʩʯʠʪʘʝʤ 

ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʩʦʧʦʩʪʘʚʣʷʪʴ ʚʳʜʝʣʝʥʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩ 

ʜʚʫʤʷ ʬʘʟʘʤʠ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʧʦʩʣʝʜʥʶʶ, ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʫʶ, 

ʣʝʜʥʠʢʦʚʫʶ ʵʧʦʭʫ. 

ʖ. ʄ. ʗʩʪʨʝʤʩʢʠʡ ʠ JI. ʀ. ʃʘʧʰʠʥ, ʧʨʦʚʦʜʠʚʰʠʝ ʚ 1961 ʛ. ʚ ʜʦʣʠʥʝ 

ʂʘʨʳʤʯʠʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʜʝʣʠʣʠ ʪʨʠ ʬʘʟʳ ʦʣʝʜʝʥʝʥʠʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʭ ʛʦʨʠʟʦʥʪʦʚ ʤʦʨʝʥʳ ʚ ʦʙʥʘʞʝʥʠʠ ʜʦʣʠʥʳ ʇʨʘʚʦʡ 

ʂʘʨʳʤʯʠʥʳ ʚ 55 ʢʤ ʦʪ ʫʩʪʴʷ. ʉʣʝʜʳ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʬʘʟ ʚʳʨʘʞʝʥʳ ʚ 

ʨʝʣʴʝʬʝ, ʦʪʣʦʞʝʥʠʷ ʠʭ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʡ ʦʢʨʘʩʢʦʡ - ʩʝʨʦʡ ʜʣʷ ʙʦʣʝʝ 

ʜʨʝʚʥʝʡ ʤʦʨʝʥʳ ʠ ʙʫʨʦʡ ʜʣʷ ʙʦʣʝʝ ʤʦʣʦʜʦʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ 

ʧʦʩʝʪʠʪʴ ʵʪʦ ʦʙʥʘʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʪʨʫʜʥʦ ʩʫʜʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʝ 

ʘʚʪʦʨʘʤʠ ʠ ʢʨʘʪʢʦ ʦʧʠʩʘʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʤʦʨʝʥ ʷʚʣʷʶʪʩʷ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʤʠ, ʘ ʥʝ ʬʘʜʠʘʣʴʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʦʜʥʦʚʦʟʨʘʩʪʥʦʡ ʤʦʨʝʥʳ. 

ʆʜʥʘʢʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʛʦʨʠʟʦʥʪʳ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʣʝʜʥʠʢʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʚʳʜʝʣʝʥʥʳʤ 

ʥʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʨʝʣʴʝʬʘ ʠ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ɸʧʘʯʠʥʩʢʦʡ 

ʚʧʘʜʠʥʳ. ʆʜʥʘʢʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʮʚʝʪ ʦʪʣʦʞʝʥʠʡ ʦʜʥʠʤ 

ʥʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠʭ ʧʦ ʚʦʟʨʘʩʪʫ. ɺʩʢʨʳʪʳʝ ʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʰʫʨʬʘʭ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʘʟʳ (ʢ 

ʦʜʥʦʡ ʬʘʟʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʤʠ, ʥʦ ʠ ʫʢʘʟʘʥʥʳʤʠ ʘʚʪʦʨʘʤʠ) 

ʠʤʝʣʠ ʦʢʨʘʩʢʫ ʦʪ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʜʦ ʩʝʨʦ-ʙʫʨʦʡ ʠ ʙʫʨʦʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ I ʬʘʟʳ ʚ ʧʨʝʜʝʣʘʭ ʉʦʢʦʯʩʢʦʡ 

ʚʧʘʜʠʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʫʩʢʘʚʰʠʝʩʷ ʚ ʥʝʝ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʉʦʢʦʯ, 
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ʀʧʫʢʠʢ ʠ ʋʟʜʘʯ ʣʝʜʥʠʢʠ ʩʣʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʫʷ ʝʜʠʥʳʡ ʣʝʜʥʠ-

ʢʦʚʳʡ ʧʦʢʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʜʝʣʠʪʴ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʣʝʜʥʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʛʦ ʤʦʨʝʥʥʦʛʦ ʧʦʣʷ ʚ ʜʦʣʠʥʝ ʨ. 

ʉʦʢʦʯ ʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʥʝʚʦʟʤʦʞʥʦ. 

ɺ ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʩʣʠʚʰʠʝʩʷ ʢʨʫʧʥʳʝ ʣʝʜʥʠʢʠ I ʬʘʟʳ ʜʦʣʠʥ 

ʨʝʢ ɹʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʳ ʦʪʣʦʞʠʣʠ ʜʦʥʥʫʶ ʠ ʦʩʥʦʚʥʫʶ ʤʦʨʝʥʳ. ʂʦʥʝʯ-

ʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʳ 

ʥʝʪ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʝʜʥʠʢ ʚ ʤʘʢʩʠʤʘʣʴʥʫʶ ʬʘʟʫ 

ʩʧʫʩʢʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʚ ʧʨʝʜʝʣʳ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʨʝʣʴʝʬʘ ʠ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʋʩʪʴ-ɹʦʣʴʰʝʨʝʮʢʘ, ʙʣʠʟ ʫʩʪʴʷ ʨ. ɹʦʣʴʰʦʡ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʣʝʪʦʤ 1963 ʛ. ɿʜʝʩʴ ʥʘ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʙʝʨʝʛʘʭ ʨ. 

ɹʦʣʴʰʦʡ ʨʘʟʚʠʪ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʳʡ ʨʝʣʴʝʬ. ʍʦʣʤʳ ʜʦʩʪʠʛʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʠʤʝʶʪ ʚʳʩʦʪʫ ʦʪ 30 ʜʦ 60 ʤ ʠ ʜʠʘʤʝʪʨ ʦʪ ʜʝʩʷʪʢʦʚ 

ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʕʪʦ ʧʣʦʩʢʦʚʝʨʭʠʝ ʠʣʠ ʦʢʨʫʛʣʦʚʝʨʭʠʝ, 

ʧʦʣʦʛʦʩʢʣʦʥʥʳʝ ʚʩʭʦʣʤʣʝʥʠʷ, ʯʝʪʢʦ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʥʘʜ ʦʢʨʫʞʘʶʱʝʡ 

ʨʘʚʥʠʥʦʡ. ʅʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʵʪʠʭ ʢʨʫʧʥʳʭ ʭʦʣʤʦʚ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ 

ʩʛʣʘʞʝʥʥʳʡ ʭʦʣʤʠʩʪʦʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ. ʍʦʣʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʜʦʚʦʣʴʥʦ ʙʝʩʧʦʨʷʜʦʯʥʦ, ʚ ʚʠʜʝ ʦʜʠʥʦʯʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ 

ʥʘ ʬʦʥʝ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʠʣʠ ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ. 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʭʦʣʤʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʢʨʫʧʥʳʝ 

ʜʫʛʦʦʙʨʘʟʥʳʝ ʛʨʷʜʳ, ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʦʙʨʘʱʝʥʥʳʝ ʢ ʆʭʦʪʩʢʦʤʫ ʤʦʨʶ 

(ʨʠʩ. 45). ʄʝʩʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʪʘʢʠʭ ʛʨʷʜ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʨʘʟʤʳʚʘ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷ ʭʦʨʦʰʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʙʱʠʝ ʦʯʝʨʪʘʥʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ. ʍʦʣʤʳ ʠ ʛʨʷʜʳ ʮʝʣʠʢʦʤ 

ʩʣʦʞʝʥʳ ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 

60ðð70 ʤ. ʌʘʮʠʘʣʴʥʳʝ ʨʘʟʥʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ʆʥʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ʨʷʜʝ ʦʙʥʘʞʝʥʠʡ ʫ ʧʦʩʝʣʢʦʚ ʋʩʪʴ-ɹʦʣʴʰʝʨʝʮʢ ʠ 

ʇʨʠʤʦʨʩʢʠʡ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʩʘʜʢʦʚ, 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʩʤʝʥʷʶʱʠʝ ʦʜʥʘ ʜʨʫʛʫʶ ʢʘʢ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʪʘʢ ʠ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ: 

1. ɻʨʘʚʝʣʠʩʪʳʝ ʩʫʛʣʠʥʢʠ, ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ ʩ ʧʨʠʤʝʩʴʶ ʛʘʣʝʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʦ 15ðð30%. ʆʪʣʦʞʝʥʠʷ ʥʝʩʣʦʠʩʪʳʝ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ, 

ʛʘʣʴʢʘ ʥʝ ʫʣʦʞʝʥʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʙʝʩʧʦʨʷʜʦʯʥʦ. ʇʨʝʦʙʣʘʜʘʝʪ ʤʝʣʢʘʷ ʠ 

ʩʨʝʜʥʷʷ ʛʘʣʴʢʘ, ʚʘʣʫʥʳ ʠ ʢʨʫʧʥʘʷ ʛʘʣʴʢʘ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 10% ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʛʣʳʙʳ ʠ ʚʘʣʫʥʳ ʜʠʘʤʝʪʨʦʤ ʜʦ 50ð60 ʩʤ̕ ʦʢʘʪʘʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚ 

ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʷʷ, ʥʦ ʤʥʦʛʦ ʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʠ, ʨʝʜʢʦ 

ʧʦʧʘʜʘʶʪʩʷ ʧʣʦʭʦ- ʦʢʘʪʘʥʥʳʝ ʠ ʦʛʣʘʞʝʥʥʳʝ ʦʙʣʦʤʢʠ; ʦʪʣʦʞʝʥʠʷ 

ʫʧʣʦʪʥʝʥʳ, ʜʘʶʪ ʚ ʦʙʥʘʞʝʥʠʷʭ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʝʥʢʠ - çʫʪʝʩèr; ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ ʠʭ 7ð10 ʤ. 

2. ʇʝʩʢʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʩʣʝʛʢʘ 

ʫʧʣʦʪʥʝʥʥʳʝ, ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʠ 
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ʛʨʘʚʠʷ; ʩʣʦʠʩʪʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷʠʥʦʛʜʘ ʚʦʣʥʠʩʪʘʷ; ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 

ʜʦ 5ð6 ʤ. 

3. ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʛʘʣʝʯʥʠʢʦʚ ʠ ʧʝʩʢʦʚ; ʛʘʣʝʯʥʠʢ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟ ʤʝʣʢʦʡ ʠ ʩʨʝʜʥʝʡ ʭʦʨʦʰʦ ʠ ʩʨʝʜʥʝʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʠ; ʧʝʩʢʠ ʦʪ ʤʝʣʢʦ- ʜʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʩ ʨʘʟʥʦʡ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʷ; ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʜʦ 8 ʤ. 

ɺ ʨʘʟʨʝʟʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ɼʣʷ ʚʩʝʭ 

ʨʘʟʥʦʩʪʝʡ, ʢʨʦʤʝ ʧʝʨʚʦʡ, ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʝʦʙʨʘʟʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʧʨʝʜʝʣʘʭ ʩʣʦʝʚ ʚ ʚʠʜʝ ʠʟʛʠʙʦʚ, ʘʥʪʠʢʣʠʥʘʣʝ- ʠʣʠ ʩʠʥʢʣʠʥʘʣʝʦʙʨʘʟʥʳʭ 

ʩʢʣʘʜʦʢ ʠ ʜʨ. ʆʜʥʘʢʦ ʵʪʦ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʠʤʝʶʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ, ʠʙʦ ʚʳʰʝ- ʠ ʥʠʞʝʣʝʞʘʱʠʝ ʩʣʦʠ ʥʝ ʜʝʬʦʨʤʠʨʫʶʪʩʷ. 

ʊʘʢʠʝ ʞʝ ʬʘʮʠʘʣʴʥʳʝ ʨʘʟʥʦʩʪʠ ʠ ʩʣʦʠʩʪʦʩʪʴ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʊ. ʉ. 

ʂʨʘʝʚʦʡ ʠ ɺ. ʅ. ʆʣʶʥʠʥʳʤ ʚ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ II ʬʘʟʳ 

ʣʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʠʷ ʂʣʶʯʝʚʩʢʦʡ 

ʛʨʫʧʧʳ ʚʫʣʢʘʥʦʚ ʥʘ ʨʝʢʘʭ ʇʘʭʯʝ ʠ ʉʪʫʜʝʥʦʡ. ɺ ʵʪʫ ʬʘʟʫ ʪʘʤ ʩʫʱʝʩʪʚʦʚʘʣ 

ʦʛʨʦʤʥʳʡ ʣʝʜʥʠʢ ʧʦʜʥʦʞʠʡ, ʧʨʠ ʪʘʷʥʠʠ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʩʠʚʳ ʤʝʨʪʚʦʛʦ ʣʴʜʘ. ʆʪʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨ. 

ɹʦʣʴʰʦʡ ʩʭʦʜʥʳ ʩ ʥʠʤʠ ʧʦ ʦʙʣʠʢʫ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ, ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʣʦʠʩʪʦʩʪʠ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʝʬʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʯʠʪʘʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚʳʤʠ, ʧʨʠʯʝʤ ʧʝʨʚʫʶ ʠʟ ʦʧʠʩʘʥʥʳʭ 

ʚʳʰʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʳ ʦʪʥʦʩʠʤ ʢ ʤʦʨʝʥʝ, ʘ ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ð ʢ 

ʢʘʤʦʚʳʤ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤ ʦʩʘʜʢʘʤ. ɼʣʷ ʦʙʣʘʩʪʝʡ ʨʘʟʚʠʪʠʷ 

çʤʝʨʪʚʦʛʦè ʣʴʜʘ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠ ʪʘʷʥʠʠ ʣʝʜʥʠʢʦʚ ʧʦʜʥʦʞʠʡ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝ ʚ ʨʘʟʨʝʟʘʭ ʚʦʜʦʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʳʡ ʨʝʣʴʝʬ ʠ ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʛʨʦʤʥʦʛʦ ʣʝʜʥʠʢʘ, ʩʧʫʩʢʘʚʰʝʛʦʩʷ ʧʦ ʜʦʣʠʥʘʤ 

ɹʘʥʥʦʡ, ʂʘʨʳʤʯʠʥʘ, ʘ ʥʠʞʝ ʠʭ ʩʣʠʷʥʠʷ ʧʦ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʠ ɹʦʣʴʰʦʡ ʜʦ 

ʙʝʨʝʛʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ: ɼʦʥʥʘʷ ʠ ʦʩʥʦʚʥʘʷ ʤʦʨʝʥʳ ʵʪʦʛʦ ʣʝʜʥʠʢʘ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʦʪʥʝʩʝʥʳ ʢ I ʬʘʟʝ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʵʪʦʛʦ ʣʝʜʥʠʢʘ ʙʣʠʟ ʫʩʪʴʷ ɹʦʣʴʰʦʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ. 

ʅʠʢʘʢʠʭ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʨʘʟʜʝʣʷʶʱʠʭ ʣʝʜʥʠʢʦʚʳʝ ʠʣʠ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʜʚʫʭ ʬʘʟ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝ-

ʥʠʷ, ʟʜʝʩʴ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʉʦʢʦʯʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʍʦʨʦʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚ ʨʝʣʴʝʬʝ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʣʝʜʥʠʢʦʚ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ ʨ. ʇʣʦʪʥʠʢʦʚʘ. ɺ ʮʝʣʦʤ ʚʦ ʚʨʝʤʷ II ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʣʝʜʥʠʢʠ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʥʝ ʚʳʭʦʜʠʣʠ. 

ʆʥʠ ʦʢʘʥʯʠʚʘʣʠʩʴ ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨ, ʣʠʙʦ ʩʨʘʟʫ ʞʝ ʧʨʠ ʚʳʭʦʜʝ 

ʪʨʦʛʦʚʳʭ ʣʦʣʠʥ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʨʘʚʥʠʥʳ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʣʝʜʥʠʢʠ, 

ʚʳʭʦʜʷ ɺ ʧʨʝʜʝʣʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʱʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʨʘʟʦʚʳʚʘʣʠ 

ʨʘʩʰʠʨʝʥʥʳʝ ʢʦʥʮʳ (ʉʦʢʦʯʩʢʘʷ ʚʧʘʜʠʥʘ, ʟʘʧʘʜʥʦʝ ʧʦʜʥʦʞʠʝ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ), ʤʝʩʪʘʤʠ ʪʘʢʠʝ ʣʝʜʥʠʢʠ ʩʣʠʚʘʣʠʩʴ ʤʝʞʜʫ, ʩʦʙʦʡ, ʜʘʚʘʷ ʣʝʜʥʠʢʠ 

ʧʦʜʥʦʞʠʡ (ʧʦʜʥʦʞʠʝ ʖʞʥʦ-ɹʳʩʪʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʜʨ.). 

 



 

 
̂˨˴ ррмΦтфҌррмΦонпόртмΦссύ 

182 
 

ʂʘʨʪʠʨʦʚʘʥʠʝ ʩʣʝʜʦʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ II ʬʘʟʫ ʜʦʣʠʥʳ ʚʩʝʭ ʢʨʫʧʥʳʭ ʨʝʢ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ 

ʇʣʦʪʥʠʢʦʚʘ, ʂʦʨʷʢʩʢʘʷ, ɹʘʥʥʘʷ, ʂʘʨʳʤʯʠʥʘ, ɹʦʣʴʰʘʷ ʠ ʜʨ. ʙʳʣʠ 

ʩʚʦʙʦʜʥʳ ʦʪ ʣʴʜʘ ʠ ʩʣʫʞʠʣʠ ʜʣʷ ʩʪʦʢʘ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ ʠ ʤʝʩʪʦʤ 

ʘʢʢʫʤʫʣʷʮʠʠ ʧʨʠʥʦʩʠʤʦʛʦ ʠʤʠ ʤʘʪʝʨʠʘʣʘ. 
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ɺ I ʬʘʟʫ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʣʝʜʥʠʢʠ ʟʘʥʠʤʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʱʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʣʫʯʘʣʠ ʣʝʜʥʠʢʦʚʳʝ ʧʦʢʨʦʚʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʣʝʜʥʠʢʦʚ ʧʦʜʥʦʞʠʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʣʝʜʥʠʢʠ 

ʩʧʫʩʢʘʣʠʩʴ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʉʦʢʦʯ, ʀʧʫʢʠʢ, ʋʟʜʘʯ ʚ ʧʨʝʜʝʣʳ ʉʦʢʦʯʩʢʦʡ 
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ʜʝʧʨʝʩʩʠʠ ʜʦ ʚʳʩʦʪʳ 300 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ɺ ʜʝʧʨʝʩʩʠʠ ʦʥʠ, ʩʣʠʚʘʷʩʴ, 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʧʣʦʰʥʦʝ ʣʝʜʷʥʦʝ ʧʦʣʝ ʤʦʱʥʦʩʪʴʶ 120ð140 ʤ, ʢʦʪʦʨʦʝ, 

ʚʦʟʤʦʞʥʦ, ʩʦʦʙʱʘʣʦʩʴ ʩ ʣʝʜʥʠʢʦʤ, ʩʧʫʩʢʘʚʰʠʤʩʷ ʧʦ ʜʦʣʠʥʝ ʚʝʨʭʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ʇʣʦʪʥʠʢʦʚʘ. ʇʦʩʣʝʜʥʠʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʠʚʘʣʩʷ ʩ ʣʝʜʥʠʢʦʤ 

ʪʠʧʘ ʄʘʣʷʩʧʠʥʘ ʫ ʧʦʜʥʦʞʠʷ ʖʞʥʦ-ɹʳʩʪʨʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʇʣʦʪʥʠʢʦʚʘ 

ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʧʦʢʨʦʚʦʤ ʣʴʜʘ (ʨʠʩ. 46). ʃʝʜʥʠʢʠ, ʩʧʫʩʢʘʚʰʠʝʩʷ ʧʦ 

ʜʦʣʠʥʘʤ ʨʝʢ ɹʘʥʥʦʡ, ʂʘʨʳʤʯʠʥʘ, ʐʠʢʦʚʘ, ʩʣʠʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ɸʧʘʯʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. ʆʥʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʝʜʠʥʳʡ ʣʝʜʥʠʢ ʧʦʜʥʦʞʠʡ, 

ʚʳʧʦʣʥʷʚʰʠʡ ʮʝʣʠʢʦʤ ɸʧʘʯʠʥʩʢʫʶ ʚʧʘʜʠʥʫ ʠ ʩʧʫʩʢʘʚʰʠʡʩʷ ʥʠʞʝ ʧʦ 

ʜʦʣʠʥʝ ʨ. ʇʣʦʪʥʠʢʦʚʘ ʠ ʟʘʪʝʤ ʨ. ɹʦʣʴʰʦʡ ʜʦ ʙʝʨʝʛʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (ʩʤ. 

ʨʠʩ. 45). ɼʣʠʥʘ ʵʪʦʛʦ ʣʝʜʥʠʢʘ, ʦʙʣʘʩʪʴ ʧʠʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ 

ʭʨʝʙʪʘʭ ɹʘʣʘʛʘʥʯʠʢ ʠ ʍʘʣʟʘʥ, ʩʦʩʪʘʚʣʷʣʘ 120ð130 ʢʤ, ʪ. ʝ. ʧʦʯʪʠ ʚ ʜʚʘ 

ʨʘʟʘ ʧʨʝʚʳʰʘʣʘ ʜʣʠʥʫ ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʟʜʝʩʴ ʣʝʜʥʠʢʦʚ II ʬʘʟʳ. 

ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ I ʠ II ʬʘʟ ʙʳʣʦ ʧʨʝʨʳʚʠʩʪʳʤ ʠ ʩʦʧʨʦʚʦʞ-

ʜʘʣʦʩʴ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʩʮʠʣʣʷʮʠʦʳʥʳʭ ʤʦʨʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʝʜʠʥʳʭ ʢʦʚʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʞʜʦʡ ʠʟ ʛʨʷʜ (ʜʦʣʠʥʘ ʨ. ʉʦʢʦʯ, 

ʢʦʛʣʦʚʢʥʘ ʅʘʯʠʢʠʥʩʢʦʛʦ ʦʟʝʨʘ, ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ʠ ʜʨ.). 

 

ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʘʷ ʨʘʚʥʠʥʘ 

 

ɺʦʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʨʝʣʴʝʬʘ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʨʘʚʥʠʥʳ ʠ 

ʨʦʣʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʠʟʦʚʴʷʭ ɹʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʘ ʠ ʳʘ ʶʞʥʦʤ ʫʯʘʩʪʢʝ 

ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʧʦʩʣʫʞʠʣʠ ʩʚʦʝʛʦ ʨʦʜʘ ʢʣʶʯʦʤ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʦʮʝʥʠʪʴ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ 

ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ 

ʨʘʚʥʠʥʳ, ʛʜʝ ʬʦʨʤʳ ʦʙʝʠʭ ʬʘʟ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ. ʇʨʝʢʨʘʩʥʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ, ʢʦʤʧʣʝʢʩʳ II  ʬʘʟʳ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʜʝʩʴ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʘʤʙʘʣʴʥʘʷ, ʆʟʝʨʥʘʷ, ʗʚʠʥʩʢʘʷ, 

ɻʦʣʳʛʠʥʘ, ʉʘʚʘʥʘ, ʆʧʘʣʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʇʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ, 

ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠ ʠʭ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ 

ʙʝʨʝʛʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ: ʚ ʜʦʣʠʥʝ ʆʧʘʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

240 ʤ ʠ 78ð80 ʢʤ ʦʪ ʙʝʨʝʛʘ, ʚ ʜʦʣʠʥʝ ʉʘʚʘʥ ð 200 ʤ ʠ 85 ʢʤ ʚ ʥʠʟʦʚʴʷʭ 

ʆʟʝʨʥʦʡ ʢʦʥʝʯʥʦʤʦʨʝʳʥʳʡ ʢʦʤʧʣʝʢʩ II ʬʘʟʳ ʧʦʜʨʝʟʘʝʪʩʷ ʤʦʨʝʤ, ʘ ʚ 

ʜʦʣʠʥʝ ʂʘʤʙʘʣʴʥʦʡ ʦʥ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʤʦʨʷ ʣʠʰʴ ʫʟʢʦʡ ʧʦʣʦʩʦʡ 

ʛʦʣʦʜʝʥʦʚʦʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʪʝʨʨʘʩʳ. 

ɺ ʜʦʣʠʥʘʭ ʪʝʭ ʞʝ ʨʝʢ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪʤʝʯʘʶʪʩʷ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʭʫʜʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʫʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʨʘʟʤʳʪʳʝ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʣʝʜʥʠʢʦʚ II ʬʘʟʳ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʨʝʢʘʤʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʦʨʝʥʥʳʭ ʭʦʣʤʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʛʨʷʜʦʦʙʨʘʟʥʳʭ ʤʘʩʩʠʚʦʚ, ʫʮʝʣʝʚʰʠʭ ʦʪ ʨʘʟʤʳʚʘ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʥʘʤʝʪʠʪʴ, ʟʜʝʩʴ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʢʨʫʧʥʳʝ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʜʫʛʠ, ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʦʙʨʘʱʝʥʥʳʝ ʚ ʩʪʦʨʦʥʫ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʜʫʛ ʤʝʩʪʘʤʠ 

ʥʘʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʦʨʝʥʥʳʭ ʛʨʷʜ, ʚʠʜʠʤʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʜʠʷʤ 

ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ. ʆʧʠʩʘʥʥʳʝ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ ʆʧʘʣʳ, ʋʜʦʯʢʠ, ʍʝʪʠʢʘ, ɻʦʣʳʛʠʥʘ ʧʦ ʧʦʣʦʞʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʫ 

ʨʝʣʴʝʬʘ ʧʨʝʢʨʘʩʥʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚ 

ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʥʘʤʠ ʢ I ʬʘʟʝ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ, ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ 

ʫʩʪʴʷʤʠ ʨʝʢ ʆʧʘʣʳ ʠ ɹʦʣʴʰʦʡ, ʦʪʤʝʯʘʣʠ ʤʥʦʛʠʝ ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ. ʇʝʨʚʳʤʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʳʭ ʦʪ-

ʣʦʞʝʥʠʡ ʚʙʣʠʟʠ ʙʝʨʝʛʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ʆʧʘʣʳ, 

ʍʝʪʠʢʘ, ʉʘʚʘʥʘ ʫʢʘʟʘʣʠ ʚ 1955 ʛ. ɺ. ʇ. ʄʦʢʨʦʫʩʦʚ ʠ ʆ. ʅ. ʊʦʣʩʪʠʭʠʥ. ʆ. ʅ. 

ʊʦʣʩʪʠʭʠʥ ʚʳʜʝʣʠʣ ʚ ʜʦʣʠʥʝ ʆʧʘʣʳ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʛʨʷʜ, 

ʢʦʪʦʨʳʝ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʣ ʢʘʢ ʩʪʘʜʠʠ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʝʜʠʥʦʛʦ ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʊʠʧʠʯʥʳʝ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ɺ. ʇ. ʄʦʢʨʦʫʩʦʚʳʤ ʥʘ ʤʦʨʝʥʥʦʡ ʛʨʷʜʝ ʫ ʩ. ɿʫʡʢʦʚʦ ʠ ʆ. ʅ. 

ʊʦʣʩʪʠʭʠʠʳʤ ʶʞʥʝʝ ʦʟ. ʐʝʩʪʥʘʜʮʘʪʦʛʦ. ʇʦʟʜʥʝʝ ʃ. ʀ. ʃʘʧʰʠʥ (1963) 

ʚʳʜʝʣʠʣ ʪʝ ʞʝ ʢʦʤʧʣʝʢʩʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ʋʪʢʠ, ɹʦʣʴʰʦʡ, ʆʧʘʣʳ ʠ 

ʦʪʥʝʩ ʠʭ ʫʩʣʦʚʥʦ ʢ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʦʣʝʜʝʥʝʥʠʶ. ɻ. ʇ. ʂʘʟʘʢʦʚʘ ʚ 

1963 ʛ. ʦʧʠʩʘʣʘ ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʫ ʧʦʩ. ʋʩʪʴ-ɹʦʣʴʰʝʨʝʜʢ,. ʇʨʠʤʦʨʩʢʠʡ 

ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʤʝʞʜʫ ʫʩʪʴʷʤʠ ʨʝʢ ʋʪʢʘ ʠ ɹʦʣʴʰʘʷ. ʕʪʠ 

ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʧʦʨʦʜʘʭ ʵʨʤʘʥʦʚʩʢʦʡ ʩʚʠʪʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʧʝʨʝʤʝʰʘʥʥʳʤ ʩ ʨʞʘʚʦ-ʙʫʨʦʡ ʛʣʠʥʦʡ ʠ ʜʨʝʩʚʦʡ. ɻʝʥʝʟʠʩ ʦʪʣʦʞʝʠʠʡ ɻ. ʇ. 

ʂʘʟʘʢʦʚʘ ʩʯʠʪʘʝʪ ʥʝʷʩʥʳʤ. ʀʟ ʥʠʭ ʝʶ ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʥʘ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ, ʧʦ ʝʝ ʤʥʝʥʠʶ, ʫʢʘʟʳʚʘʶʪ 

ʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʝʧʥʳʭ ʠʣʠ ʣʫʛʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʢʦʛʜʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʮʝʣʦʤ 

ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ. ɻ. ʇ. ʂʘʟʘʢʦʚʘ ʦʪʤʝʯʘʝʪ, ʦʜʥʘʢʦ, ʯʪʦ ʦʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʥʠʞʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʧʳʣʴʮʳ ʠ ʦʜʥʦʦʙʨʘʟʠʝʤ ʧʳʣʴʮʳ 

ʥʝʜʨʝʚʝʩʥʦʡ ʛʨʫʧʧʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʳʥʴʶ. ʉʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʥʘʣʠʟʳ ʦʙʨʘʟʮʦʚ ʠʟ ʟʘʚʝʜʦʤʦ ʣʝʜʥʠʢʦʚʳʭ ʠ 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʣʠʥʳ ɹʳʩʪʨʦʡ, ʧʨʦʚʝʜʝʥʥʳʝ ɻ. ʇ. 

ʂʘʟʘʢʦʚʦʡ, ʧʦʢʘʟʘʣʠ, ʧʦ ʝʝ ʟʘʢʣʶʯʝʥʠʶ, ʩʧʝʢʪʨʳ, ʚʝʩʴʤʘ ʙʣʠʟʢʠʝ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʋʩʪʴ-ɹʦʣʴʰʝʨʝʜʢʘ ʥʝ ʧʨʦʪʠ-

ʚʦʨʝʯʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙ ʠʭ ʣʝʜʥʠʢʦʚʦʤ ʛʝʥʝʟʠʩʝ. ɹʦʣʝʝ ʪʦʛʦ, ʙʦʣʴʰʝʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʧʨʦʙʘʤʠ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʥʝʜʨʝ-

ʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʨ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʪʝʤ ʩʘʤʳʤ ʥʘ ʥʝʢʦʪʦʨʦʝ ʫʭʫʜʰʝʥʠʝ ʢʣʠʤʘʪʘ. 

ʈʝʟʶʤʠʨʫʷ ʥʘʰʠ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʞ-

ʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʣʝʜʝʥʝʥʠʝ ʦʢʘ-
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ʟʘʣʦ ʩʘʤʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ɿʘʧʘʜ-

ʥʦʢʘʤʯʘʪʩʢʦʡ ʨʘʚʥʠʥʳ ʚ ʨʘʡʦʥʝ ʫʩʪʴʝʚ ʨʝʢ ʋʪʢʘ, ɹʦʣʴʰʘʷ, ʆʧʘʣʘ, 

ɻʦʣʳʛʠʥʘ. ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʚʦʡ, ʤʘʢʩʠʤʘʣʴʥʦʡ, ʬʘʟʳ ʧʦʟʜʥʝ-

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʝʨʝʢʨʳʚʘʣʠ ʟʜʝʩʴ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʧʘʜʥʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʦʢʝʘʥʘ ʠ ʦʙʫʩʣʦʚʠʣʠ ʝʝ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʳʡ 

ʨʝʣʴʝʬ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʤʳʪʳ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ ʚʦʜʘʤʠ II ʬʘʟʳ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʝʢʘʤʠ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʣʠʷʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʣʴʝʬʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚʦ ʚʟʛʣʷʜʘʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʚʦʦʙʱʝ ʥʝ ʩʚʷʟʳʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʝ ʨʝʣʴʝʬʘ ʩ ʣʝʜʥʠʢʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʂ. ʀ. ɹʦʛʜʘʥʦʚʠʯ (1906) ʠ ɹ. ʌ ɼʴʷʢʦʚ (1936) 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ 3ʘʧʘʜʥʦʢʘʤʯʘʪʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʢʘʢ ʪʠʧʠʯʥʳʡ ʧʝʥʝʧʣʝʥ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʩ ʤʦʤʝʥʪʘ ʦʪʩʪʫʧʘʥʠʷ ʧʦʩʪʧʣʠʦʮʝʥʦʚʦʛʦ ʤʦʨʷ. ʂ. ʇ. 

ɹʦʛʘʪʳʨʝʚ, ʠʟʫʯʘʚʰʠʡ ʥʠʟʤʝʥʥʦʩʪʴ ʚ 30-ʭ ʛʦʜʘʭ, ʩʯʠʪʘʣ ʝʝ ʪʠʧʠʯʥʦʡ 

ʤʦʨʩʢʦʡ ʨʘʚʥʠʥʦʡ, ʘ ɹ. ʀ. ʅʘʣʠʚʢʠʥ ʧʨʠʜʘʚʘʣ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʤʦʨʩʢʦʡ ʘʙʨʘʟʠʠ, ʥʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢ, ʟʘʧʦʣʥʷʚʰʠʭ ʘʣʣʶʚʠʘʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʜʥʦ ʧʝʨʚʠʯʥʦʛʦ ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɻ. ʄ. 

ɺʣʘʩʦʚ ʠ ɺ. ʄ. ʎʠʤʙʘʣ, ʧʨʦʚʦʜʠʚʰʠʝ ʚ 1940 ʛ. ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʦʣʴʰʦʡ, ʋʪʢʠ ʠ ʍʦʤʫʪʠʥʦʡ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʚʥʠʥʳ ʦʪʚʦʜʠʣʠ ʨʝʯʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʜʝʥʫʜʘʮʠʠ ʠ ʤʦʨʩʢʦʡ ʘʙʨʘʟʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʆʜʥʘʢʦ ɻ. ʄ. ɺʣʘ-

ʩʦʚ ʥʝ ʦʪʨʠʮʘʣ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʜʥʠʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʦʰʣʦʤ. 

ʆʥ ʚʳʜʝʣʷʝʪ ʩʣʝʜʳ ʜʚʫʭ ʵʪʘʧʦʚ ʥʘʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ. ʃʝʜʥʠʢʠ ʚʪʦʨʦʛʦ 

ʵʪʘʧʘ ʦʢʘʥʯʠʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʣʴʝʬʘ ʥʠʟʤʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ. ʉ ʙʦʣʝʝ 

ʜʨʝʚʥʠʤ ʦʣʝʜʝʥʝʥʠʝʤ ɻ. ʄ. ɺʣʘʩʦʚ ʩʚʷʟʳʚʘʝʪ ʵʨʨʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ ʚ 

ʜʦʣʠʥʝ ʋʪʢʠ ʚ 30ð40 ʢʤ ʦʪ ʤʦʨʷ. ʅʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʦʨʝʥʳ, ʩʦʜʝʨʞʘʱʝʡ 

ʚʘʣʫʥʳ ʩ ʪʠʧʠʯʥʦʡ ʣʝʜʥʠʢʦʚʦʡ ʰʪʨʠʭʦʚʢʦʡ ʜʠʘʤʝʪʨʦʤ ʜʦ 30ð50 ʩʤ, 

ʚʩʝʛʦ ʚ 10ð12 ʢʤ ʦʪ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʫʢʘʟʳʚʘʣ ʚ 1936 ʛ. ʂ. ʇ. 

ɹʦʛʘʪʳʨʝʚ. ʄʦʨʝʥʘ ʙʳʣʘ ʦʧʠʩʘʥʘ ʠʤ ʚ ʦʙʥʘʞʝʥʠʠ ʤʝʞʜʫ ʨʝʢʘʤʠ ʂʨʫʪʦʡ 

ʂʫʥʯʠʢ ʠ ʇʝʨʝʚʘʣʦʯʥʘʷ, ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʘ ʦʩʥʦʚʘʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʂ. ʇ. ɹʦʛʘʪʳʨʝʚʘ ʩʯʠʪʘʝʪ ʚʦʟʤʦʞʥʳʤ 

ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʝʝ ʜʨʝʚʥʝʤ ʦʣʝʜʝʥʝʥʠʠ, ʟʘʭʚʘʪʠʚʰʝʤ ʧʦʣʥʦʩʪʴʶ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʧʨʠʙʨʝʞʥʫʶ ʨʘʚʥʠʥʫ. ʆʜʥʘʢʦ ʦʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʣʝʜʳ ʵʪʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʧʦʯʪʠ ʥʘʮʝʣʦ, ʫʥʠʯʪʦʞʝʥʳ ʨʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʠ 

ʠʛʨʘʣʘ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ ʥʠʟʤʝʥʥʦʩʪʠ. ʍʦʣʤʳ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʚʥʠʥʳ ʦʥ ʩʯʠʪʘʝʪ ʵʨʦʟʠʦʥʥʳʤʠ ʦʩʪʘʥʮʘʤʠ ʜʨʝʚʥʠʭ ʨʝʯʥʳʭ 

ʪʝʨʨʘʩ, ʘ ʦʟʝʨʘ ʩʚʷʟʳʚʘʝʪ ʩ ʤʝʨʟʣʦʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʨʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɻ. ʇ. ɻʫʢʦʚ, ʖ. ʅ. ʂʘʨʧʦʚ, ʅ. ɽ. ʉʦʣʦʚʴʝʚ, ɸ. ɻ. ʊʠʤʦʬʝʝʚ, ʠ ʜʨ., 

ʧʨʦʚʦʜʠʚʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 50-ʭ ʛʦʜʘʭ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʝʣʴʝʬʘ ʶʞʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʝʡ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʨʘʚʥʠʥʳ ʦʪʚʦʜʠʣʠ, 

ʚʦʜʥʦʣʝʜʥʠʢʦʚʦʡ ʘʢʢʫʤʫʣʷʮʠʠ. ɼʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʚʩʷ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ 

ʩʣʦʞʝʥʘ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ - ʩ ʤʦʨʝʥʘʤʠ 
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ʝʜʠʥʦʛʦ ʧʦʟʜʥʝ-ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʨʘʩʧʦʣʦʞʸʥʥʳʤʠ ʫ 

ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ɺʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʘʚʪʦʨʳ ʜʝʣʷʪ 

ʢʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʠ ʩʦʙʩʪʚʝʥʥʦ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ. ʇʝʨʚʳʝ 

ʧʦʢʨʳʚʘʶʪ ʤʝʞʜʫʨʝʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 6 ʜʦ 30-40 ʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʧʳʣʝʚʘʪʳʤʠ ʥʝʩʣʦʠʩʪʳʤʠ ʩʫʧʝʩʷʤʠ ʠ 

ʩʫʛʣʠʥʢʘʤʠ ʩ ʚʘʣʫʥʘʤʠ, ʛʘʣʴʢʦʡ ʠ ʠʥʦʛʜʘ ʱʝʙʥʝʤ; ʧʝʩʢʠ ʠʤʝʶʪ ʷʚʥʦ 

ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʦʙʩʪʚʝʥʥʦ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʣʘʛʘʶʪ ʪʝʦʨʘʩʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʦ-

ʚʘʣʫʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʠ ʩʦʙʩʪʚʝʥʥʦ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʠ ʪʝʩʥʦ 

ʛʝʥʝʪʠʯʝʩʢʠʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʗʚʥʦ ʙʨʦʩʘʶʱʘʷʩʷ ʚ ʛʣʘʟʘ ʨʘʟʥʠʮʘ 

ʚ ʭʘʨʘʢʪʝʨʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ ʠ ʚ ʜʦʣʠʥʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʠʤʠ 

ʦʩʘʞʜʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʠʟ ʚʦʜ, ʠʤʝʚʰʠʭ ʨʘʟʥʫʶ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ. 

ʅʘ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʭ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ 

ʯʘʩʪʷʭ ʟʘʧʘʜʥʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʫʢʘʟʳʚʘʣʠ ʧʦʟʞʝ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʠ. ɺ. ʇ. ɺʜʦʚʝʥʢʦ ʠ ʃ. ʇ. ɻʨʷʟʥʦʚ, ʧʨʦʚʦʜʠʚʰʠʝ ʚ 1956 ʠ 1958 ʛʛ. 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʧʘʣʳ, ʩʯʠʪʘʶʪ, ʯʪʦ ʟʘʧʘʜʥʘʷ 

ʥʠʟʤʝʥʥʦʩʪʴ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʨʝʚʥʠʤʠ (Q1) ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦ-

ʞʝʥʠʷʤʠ. ʕʪʠ ʞʝ ʩʘʤʳʝ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʛʝʦʣʦʛʘʤʠ 5-ʛʦ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʨʘʩʭʦʞʜʝʥʠʷ ʪʦʣʴʢʦ ʚ ʚʦʧʨʦʩʝ ʦ ʛʝʥʝʟʠʩʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʖ. ʌ. 

ɼʘʥʠʣʝʩʢʦ, ɺ. ʀ. ʆʣʝʡʥʠʢʘ ʠ ʜʨ., ʧʨʦʚʦʜʠʚʰʠʭ ʚ 1964 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʀʯʠ, ʉʦʧʦʯʥʦʡ ʠ ʈʘʩʩʦʰʠʳʳ. ʆʥʠ ʚʳʜʝʣʠʣʠ ʟʜʝʩʴ ʜʚʘ 

ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʘ. ʂ ʙʦʣʝʝ ʤʦʣʦʜʦʤʫ ʠʤʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʤʦʨʝʥʳ ʫ 

ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ 

ʪʝʨʨʘʩʳ ʨʝʢ ʚʳʩʦʪʦʡ ʜʦ 40ð60 ʤ. ʉ ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʣʝʜʥʠʢʦʚʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʦʥʠ ʩʚʷʟʳʚʘʣʠ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ. 

ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʘʣʝʯʥʠʢʘʤʠ, ʚʘʣʫʥʥʳʤʠ ʛʣʠʥʘʤʠ, 

ʩʫʛʣʠʥʢʘʤʠ ʠ ʨʝʞʝ ʧʝʩʢʘʤʠ. ɺʘʣʫʥʳ ʦʢʨʫʛʣʦʡ, ʦʚʘʣʴʥʦʡ, ʫʪʶʛʦʦʙʨʘʟʥʦʡ 

ʠʣʠ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʵʦʦʘʪʠʯʝʩʢʠʝ ʚʘʣʫʥʳ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ. ʉʣʦʠʩʪʦʩʪʠ ʚ ʚʘʣʫʥʥʳʭ ʛʣʠʥʘʭ ʥʝʪ, ʩʦʜʝʨʞʘʥʠʝ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80 %. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʫʩʣʦʚʥʦ ʦʪʥʦʩʷʪʩʷ ʖ. ʌ. 

ɼʘʥʠʣʝʩʢʦ ʠ ʜʨʫʛʠʤʠ ʢ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʤʫ ʦʪʜʝʣʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ 

ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʨʘʟʛʨʘʥʠʯʠʣʠ ʚ ʚʦʟʨʘʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 

çʣʝʜʥʠʢʦʚʦ-ʦʟʝʨʥʳʝè ʠ çʩʦʙʩʪʚʝʥʥʦ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝè ʦʪʣʦʞʝʥʠʷ 

ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʳʜʝʣʷʚʰʝʛʦʩʷ ʛʝʦʣʦʛʘʤʠ 5-ʛʦ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉʝʚʝʨʥʫʶ ʯʘʩʪʴ ʥʠʟʤʝʥʥʦʩʪʠ (ʙʘʩʩʝʡʥ ʨʝʢ ʄʦʨʦʰʝʯʥʦʡ, 

ɹʝʣʦʛʦʣʦʚʦʡ, ʍʘʡʨʶʟʦʚʦʡ, ʊʠʛʠʣʷ) ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʪʠʧʠʯʥʫʶ ʫʚʘʣʠʩʪʫʶ ʠʣʠ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʫʶ 

ʩʪʨʫʢʪʫʨʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʨʘʚʥʠʥʫ ʥʘ ʪʨʝʪʠʯʥʳʭ ʧʦʨʦʜʘʭ. 

ɺʦʜʥʦʣʝʜʥʠʢʦʚʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʟʜʝʩʴ ʪʦʣʴʢʦ ʧʦ 

ʜʦʣʠʥʘʤ ʨʝʢ. 
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ɺʦʧʨʦʩ ʦ ʨʦʣʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʦʤʠʤʦ ʦʣʝʜʝʥʝʥʠʷ) ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ ʥʠʟʤʝʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ. ɻ. ʄ. ɺʣʘʩʦʚ ʠ ʖ. 

ʌ. ʏʝʤʝʢʦʚ (1950) ʨʘʩʩʤʘʪʨʠʚʘʣʠ ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʫʶ ʨʘʚʥʠʥʫ ʩ ʚʳʩʦʪʘʤʠ 

ʦʪ 6ð9 ʜʦ 150ð200 ʤ ʢʘʢ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʷʜ ʪʝʨʨʘʩ ʧʦʩʪʧʣʠʦʮʝ 

ʥʦʚʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʟʜʥʝʝ ʫʢʘʟʳʚʘʝʪ ʩʘʤ ʖ. 

ʌ. ʏʝʤʝʢʦʚ (1957), ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʨʘʙʦʪʝ ʥʝ 

ʧʨʠʚʦʜʷʪʩʷ. ɺ ʧʦʩʣʝʜʥʠʝ, ʛʦʜʳ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʜʦʣʞʘʶʪ 

ʦʪʚʦʜʠʪʴ ʧʦʩʪʧʣʠʦʮʝʥʦʚʦʡ ʘʙʨʘʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ ʥʠʟʤʝʥʥʦʩʪʠ. ʊʘʢ, ɺ. ʇ. 

ɺʜʦʚʝʥʢʦ ʠ ʂ. ʄ. ʉʝʚʦʩʪʴʷʥʦʚ, ʧʨʦʚʦʜʠʚʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 1955 ʠ 1963 

ʛʛ. ʚ ʙʘʩʩʝʡʥʝ ʨʝʢ ʊʠʛʠʣʴ ʠ ʅʘʧʘʥʘ, ʦʪʤʝʯʘʶʪ ʨʘʟʚʠʪʠʝ ʦʩʪʘʥʮʦʚ 100ð

110-ʤʝʪʨʦʚʦʡ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ ʩ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʤʦʱʥʦʩʪʴʶ 8ð10 ʤ. ʃ. ʇ. ɻʨʷʟʥʦʚ ʚ 1960 ʛ. ʦʧʠʩʘʣ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʨʝʢ ʋʪʢʠ, ʍʦʤʫʪʠʥʦʡ ʠ ʂʠʭʯʠʢ ʥʘ ʚʳʩʦʪʘʭ 300ð

350 ʤ, ʚ 40 ʢʤ ʦʪ ʙʝʨʝʛʘ ʤʦʨʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦ- ʠ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠʧʨʦʤʳʪʳʤʠ ʠ ʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʧʝʩʢʘʤʠ, ʛʨʘʚʠʝʤ ʠ 

ʛʘʣʝʯʥʠʢʘʤʠ ʩ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʦʡ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ 

ʧʦʨʦʜʘʭ ʪʨʝʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʝʩʪʘʤʠ ʥʘ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʵʬʬʫʟʠʚʘʭ 

ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚʦʜʥʦ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʄʦʨʩʢʠʝ ʛʘʣʝʯʥʦ-

ʚʘʣʫʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʤʝʯʝʥʳ ʃ.ʇ. ɻʨʷʟʥʦʚʳʤ ʚ 1963 ʛ. ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ɺʪʦʨʦʡ ʂʨʫʪʠʢʦʚʦʡ ʥʘ ʚʳʩʦʪʝ 500 ʤ, ʚ 55 ʢʤ ʦʪ ʙʝʨʝʛʘ ʤʦʨʷ. ʆʜʥʘʢʦ 

ʥʘʜʝʞʥʳʭ ʦʙʦʩʥʦʚʘʥʠʡ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʠʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʘʛʘʝʤʳʭ ʠʤʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʘʚʪʦʨʳ ʥʝ ʧʨʠʚʦʜʷʪ. 

ɺ. ʇ. ʄʦʢʨʦʫʩʦʚ ʠ ʅ. ɼ. ʉʘʜʦʚʩʢʠʡ (1964) ʫʢʘʟʳʚʘʶʪ ʥʘ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʤ, 

ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʧʦʨʦʜʘʭ ʥʝʦʛʝʥʘ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ 

ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʝʷʩʥʦ, ʯʪʦ ʘʚʪʦʨʳ ʠʤʝʶʪ ʚ ʚʠʜʫ, 

ʪʘʢ ʢʘʢ ʫʢʘʟʘʥʠʡ ʥʘ ʪʘʢʠʝ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʦʡ ʞʝ ʵʢʩʧʝʜʠʮʠʠ, ʧʨʦʚʦʜʠʚʰʠʭ ʨʘʙʦʪʳ ʥʘ ʵʪʦʡ 

ʪʝʦʦʠʪʦʨʠʠ, ʥʝʪ. 

ʈʝʟʶʤʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʥʠʟʤʝʥʥʦʩʪʠ ʦʪʚʦʜʷʪ ʜʝʥʫʜʘʮʠʠ, ʚ ʶʞʥʦʡ ð ʚʦʜʥʦʣʝʜʥʠʢʦʚʦʡ ʠ ʘʣʣʶ-

ʚʠʘʣʴʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʦʣʠ ʤʦʨʩʢʦʡ ʘʙʨʘʟʠʠ ʚ ʪʦʤ ʠ 

ʜʨʫʛʦʤ ʩʣʫʯʘʝ. 

ʆʩʦʙʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʚʟʛʣʷʜʳ ɻ. ɸ. ɼʷʛʠʣʝʚʘ, ʢʦʪʦʨʳʡ ʚ 1930 ʛ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʟʘʧʘʜʥʫʶ ʥʠʟʤʝʥʥʦʩʪʴ ʢʘʢ ʪʠʧʠʯʥʳʡ ʤʦʨʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, 

ʧʨʝʜʧʦʣʘʛʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʜʥʠʢʦʚ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʝʝ ʧʣʦʱʘʜʠ. 

ʕʣʝʤʝʥʪʘʤʠ ʤʦʨʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʦʟʝʨʘ, 

ʛʨʷʜʳ ʠ ʧʦʣʦʛʦʩʢʣʦʥʥʳʝ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʭʦʣʤʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʠʤ ʢʘʢ ʦʩʪʘʥʮʳ ʢʦʥʝʯʥʳʭ ʠ ʙʝʨʝʛʦʚʳʭ ʤʦʨʝʥ. ʇʝʩʯʘʥʦ-

ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʵʪʫ ʨʘʚʥʠʥʫ, ʦʥ ʦʪʥʦʩʠʣ ʢ ʟʘʥʜʨʦʚʳʤ. 

ʇʦʜʦʙʥʳʝ ʚʟʛʣʷʜʳ ɻ. ɸ. ɼʷʛʠʣʝʚʘ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ 
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ʟʘʧʘʜʥʦʡ ʨʘʚʥʠʥʳ ʦʪʚʦʜʠʣʠ ʣʠʙʦ ʜʝʥʫʜʘʮʠʠ, ʣʠʙʦ ʨʝʯʥʦʡ ʠ ʤʦʨʩʢʦʡ 

ʘʢʢʫʤʫʣʷʮʠʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʶʞʥʦʡ ʯʘʩʪʠ 

ɿʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʨʘʚʥʠʥʳ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʥʘ 

ʦʩʪʘʣʴʥʫʶ ʝʝ ʧʣʦʱʘʜʴ, ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʘʱʘʜʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʚʳʩʢʘʟʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʥʝʟʠʩʝ ʨʝʣʴʝʬʘ 3ʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ.. 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʝ ʨʝʣʴʝʬʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʜ 

ʙʦʣʴʰʠʤ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʩʝ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʩʣʝʜʳ ʣʝʜʥʠʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʪʥʦʩʷʪʩʷ ʥʘʤʠ ʢ I ʠ II  ʬʘʟʘʤ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʂʦʥʝʯʥʦʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ II ʬʘʟʳ ʦʣʝʜʝʥʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʧʨʦʪʠʚ 

ʫʩʪʴʝʚ ʪʨʦʛʦʚʳʭ. ʜʦʣʠʥ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʜʥʦʞʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʝʛʦ ʦʪʨʦʛʦʚ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʦʪ 120 ʜʦ 480ð500 ʤ. ʂʘʢ ʠ 

ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʵʪʠ ʢʦʤʧʣʝʢʩʳ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʢʨʘʩʥʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ 

ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʨʘʩʧʦʟʥʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʰʠʙʦʯʥʦ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʠʭ ʢʘʨʪʠʨʦʚʘʥʠʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʚʳʟʳʚʘʶʪ ʥʠʢʘʢʠʭ 

ʟʘʪʨʫʜʥʝʥʠʡ. ʆʪ ʥʠʭ ʥʘʯʠʥʘʶʪʩʷ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʪʝʨʨʘʩʘʤʠ ʨʘʟʥʦʡ ʚʳʩʦʪʳ. ʕʪʦ ð ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʳʜʝʣʝʥʥʳʝ ʛʝʦʣʦʛʘʤʠ 5-ʛʦ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦ-ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʜʦʣʠʥʘʤ ʨʝʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʲʝʜʠʥʷʣʦ ʠʭ ʩ ʦʙʳʯʥʳʤʠ 

ʨʝʯʥʳʤʠ ʪʝʨʨʘʩʘʤʠ ʠ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʦʚʝʨʰʝʥʥʦ ʧʨʘʚʠʣʴʥʦ 

ʚʳʜʝʣʷʣʠ ʠʭ ʢʘʢ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʷʟʠ ʩ 

ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɺʳʩʦʪʳ ʵʪʠʭ ʬʣʶʚʠʦʛʣʷʜʠʘʣʴʥʳʭ ʪʝʨ-

ʨʘʩ ʤʦʛʫʪ ʩʠʣʴʥʦ ʨʘʟʥʠʪʴʩʷ ʚ ʜʦʣʠʥʘʭ ʨʘʟʥʳʭ ʨʝʢ (ʦʪ 10ð15 ʜʦ 40ð 60 

ʤ), ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʥʠʟʤʝʥʥʦʩʪʠ. ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ ʪʝʨʨʘʩ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʚʥʠʟ ʧʦ 

ʪʝʯʝʥʠʶ ʨʝʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ð ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʙʣʠʞʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʝʯ-

ʥʦʤʦʨʝʥʥʳʭ ʛʨʷʜ. ʏʠʩʣʦ ʛʨʷʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʜʚʫʭ ʜʦ ʧʷʪʠ ʫ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ ʛʨʷʜ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ -

ʦʪʜʝʣʴʥʳʭ ʚʘʣʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʥʝʙʦʣʴʰʠʝ ʦʩʮʠʣʣʷʮʠʠ ʣʝʜʥʠʢʘ ʚ 

ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʤʳʭ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ 

ʧʦʥʠʞʝʥʠʷʭ ʤʝʞʜʫ ʛʨʷʜʘʤʠ ʠ ʚʘʣʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʣʢʠʭ ʦʟʝʨ ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʉ ʢʦʥʝʯʥʦʤʦʨʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ II ʬʘʟʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʚʷʟʘʥʳ 

ʣʝʜʥʠʢʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʟʘ ʠʭ ʛʨʘʥʠʮʘʤʠ ʠ ʦʪʥʦʩʠʤʳʝ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʚʦʜʥʦʣʝʜʥʠʢʦʚʳʤ ʠ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʤ 

ʦʪʣʦʞʝʥʠʷʤ. ʄʳ ʩʚʷʟʳʚʘʝʤ ʠʭ ʩ I, ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʘʟʦʡ ʧʦʟʜʥʝ- 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʇʨʠʚʦʜʠʤʳʝ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʥʠʟʤʝʥʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʤ, ʘ ʤʝʩʪʘʤʠ ʧʦʣʦʛʦʭʦʣʤʠʩʪʳʤ ʠʣʠ ʫʚʘʣʠʩʪʳʤ ʨʝʣʴʝʬʦʤ 




