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ʋɼʂ 502.4 
 

ɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (Bacillariophyta) ʪʝʨʤʘʣʴʥʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ  

ʊ. ʇ. ʅʠʷʪʙʝʢʦʚ1, ʉ. ʉ. ɹʘʨʠʥʦʚʘ2*  
1ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʫʣ. ʂʘʨʘʤʦʚ, 27, ɼʫʰʘʥʙʝ, 734017, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 

e-mail:  tohir-73@mail.ru 
2 ʀʥʩʪʠʪʫʪ ʵʚʦʣʶʮʠʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʍʘʡʬʳ, 3498838, ʀʟʨʘʠʣʴ 

e-mail:  sophia@evo.haifa.ac.il  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (Bacillariophyta) ʪʝʨʤʘʣʴʥʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ; ʚʳʷʚʣʝʥʦ 138 ʚʠʜʦʚ (163 ʩ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʠ ʬʦʨʤʘʤʠ), ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ 51 ʨʦʜʫ, 28 ʩʝʤʝʡʩʪʚʘʤ, 15 ʧʦʨʷʜʢʘʤ ʠ 3 ʢʣʘʩʩʘʤ, ʠʟ ʢʦʪʦʨʳʭ 22 ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʠʟʫʯʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʆʪʤʝʯʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚ Naviculaceae ʠ 

Cymbellaceae ʧʦ 18 ʚʠʜʦʚ) ʠ ʨʦʜʦʚ Navicula, Cymbella ʠ Nitzschia ʚ ʦʙʱʝʤ ʩʦʩʪʘʚʝ Bacillariophyta. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʣʴʛʦʬʣʦʨʳ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʰʦʚʥʳʭ ʜʠʘʪʦʤʦʚʳʭ. ʄʝʪʦʜʘʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʬʣʦʨʠʩʪʠʢʠ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨ ʠʩʩʣʝʜʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Bacillariophyta, ɼʞʝʣʘʥʜʳ, ɸʚʜʞ, ɻʘʨʤ-ʏʘʰʤʘ, ʉʘʩʩʳʢʙʫʣʘʢ, ʉʠʩʪ, 

ɹʘʨʰʦʨ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ.   

 

ɺʚʝʜʝʥʠʝ. ʇʘʤʠʨ ʦʯʝʥʴ ʙʦʛʘʪ ʪʝʨʤʘʣʴʥʳʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʦʜʘʤʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ 

ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʦʪ 10 Üʉ ʜʦ 86 Üʉ ʠ ʨʘʟʣʠʯʥʳʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʥʘʩʳʱʝʥʠʝʤ ʫʛʣʝʢʠʩʣʳʤ ʠ ʘʟʦʪʥʳʤʠ ʛʘʟʘʤʠ.  

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʥʳʝ ʛʨʫʧʧʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʦʪ ʩʝʨʦʚʦʜʦʨʦʜʥʦ-

ʢʨʝʤʥʠʩʪʳʭ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʢʘʣɹʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʭ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴ-

ʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʭ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʳʭ ʜʦ ʩʣʘʙʦʨʘ-

ʜʦʥʦʚʳʭ-ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʭ (ʊʘʙʣ. 1). ɺ ʵʪʠʭ ʚʦʜʘʭ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ 

ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ ʠ ʨʘʟʚʠʚʘʣʦʩʴ ʦʩʦʙʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚʦʜʦʨʦʩʣʝʡ ʩ ʦʧʨʝʜʝʣʥyʥʳʤ 

ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʦʚ ʢ ʩʚʦʝʦʙʨʘʟʥʦ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1].  

ʀʩʪʦʯʥʠʢʠ ɼʞʝʣʘʥʜʳ, ɸʚʜʞ, ɻʘʨʤ-ʏʘʰʤʘ, ʉʘʩʩʳʢʙʫʣʘʢ, ʉʠʩʪ ʠ ɹʘʨʰʦʨ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ (ʆʆʇʊ), ʢʘʢ ʧʨʠʨʦʜʥʳʝ 

ʢʫʨʦʨʪʥʳʝ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ. ʀʩʪʦʯʥʠʢ 

ʉʘʩʩʳʢʙʫʣʘʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʩʢʦʛʦ 

                                                 
* ɸʚʪʦʨʳ: ʅʠʷʪʙʝʢʦʚ ʊʦʠʨʙʝʢ ʇʦʪʰʦʝʚʠʯ ð ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʟʘʚ. ʦʪʜʝʣʦʤ ʌʣʦʨʳ ʠ ʩʠʩʪʝʤʘʪʠʢʠ 

ʨʘʩʪʝʥʠʡ, ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ; e-

mail: tohir-73@mail.ru;  

ɹʘʨʠʥʦʚʘ ʉʦʬʠʷ ʉʪʝʧʘʥʦʚʥʘ ð ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʟʘʚ. ʣʘʙ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʣʦʛʠʠ 

ʚʦʜʦʨʦʩʣʝʡ, ʀʥʩʪʠʪʫʪ ʵʚʦʣʶʮʠʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʍʘʡʬʳ, ʀʟʨʘʠʣʴ; ʝ-mail: sophia@evo.haifa.ac.il .  
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ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʦʚʘʥ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ˉ 267 ʦʪ 20 ʠʶʣʷ 1992 ʛ. ʠ ʩ 2012 ʛ. ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ 

ʚʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ (ʈʠʩ. 1).  

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ [1] 

Table 1. The main characteristics of the chemical composition of the thermal  

and mineral sources of Pamir [1] 

ɺʳʩʦʪʘ  

ʤ* 

ʅʘʟʚʘʥʠʝ  

ʠʩʪʦʯʥʠʢʘ 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ 

ʊʝʤʧʝʨʘʪʫʨʘ  

Üʉ 

ʂʠʩʣʦʪʥʦʩʪʴ 

ʨʅ 

ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ 

3600 ɼʞʝʣʘʥʜʳ 
ʋʛʣʝʢʠʩʣʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʘʷ ʠ 

ʢʨʝʤʥʠʩʪʘʷ 
21ï86 7,8 

3800 ʉʘʩʩʳʢʙʫʣʘʢ 
ʉʣʘʙʦʨʘʜʦʥʦʚʘʷ-ʭʣʦʨʠʜʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʘʷ 
22 7,4 

ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ 

2410 ɸʚʜʞ 
ʋʛʣʝʢʠʩʣʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʘʷ 
35 7,1 

2800 ɻʘʨʤ-ʏʘʰʤʘ ʉʝʨʦʚʦʜʦʨʦʜʥʦ-ʫʛʣʝʢʠʩʣʳʝ 40ï62 7,1 

2400 ɹʘʨʰʦʨ 
ʋʛʣʝʢʠʩʣʘʷ ʭʣʦʨʠʜʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ 
10ï15 6,4 

2360 ʉʠʩʪ 
ʉʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʘʷ 
10ï12 5,8 

* ð ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ ʤʝʪʨʘʭ. 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʠʘʪʦʤʦʚʳʭ 

(Bacillariophyta) ʚʦʜʦʨʦʩʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʇʘʤʠʨʘ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʬʣʦʨʫ ʆʆʇʊ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʈʠʩ. 1). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɸʣʴʛʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʥʘʤʠ ʩʦʙʨʘʥ ʚ ʠʶʣʝï

ʘʚʛʫʩʪʝ 2000ï2015 ʛʛ. ʚ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ: ɼʞʝʣʘʥʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʙʘʩ-

ʩʝʡʥʝ ʨʝʢʠ ɻʫʥʪ (ʈʠʩ. 1ʇʨʠʣ., ʈʠʩ. 2ʇʨʠʣ.); ɸʚʜʞ, ɻʘʨʤ-ʏʘʰʤʘ, ʉʠʩʪ ʠ ɹʘʨʰʦʨ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʇʷʥʜʞ; ʉʘʩʩʳʢʙʫʣʘʢ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʦʟʝʨʘ ʗʰʠʣʴʢʫʣʴ, ʥʘ ʚʳʩʦʪʝ ʦʪ 2360 ʤ ʜʦ 3800 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ɺʩʝʛʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʛʨʠʬʦʥʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʦʪ  

10 Üʉ ʜʦ 86 Üʉ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ ʙʦʣʝʝ 150 ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ. 

ʆʩʚʦʙʦʞʜʝʥʠʝ ʩʪʚʦʨʦʢ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʩʞʠʛʘʥʠʷ [2]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧ ʉʄ (Nikon Eclipse E 600, Japan, ʭ 450ï1000) ʠ 

ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ ʉʕʄ (JEOL JSM-25S, Japan, ʭ 1000ï24000). 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʜʠʘʪʦʤʝʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʀʥʩʪʠʪʫʪʝ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ 

ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʚ ʀʥʩʪʠʪʫʪʝ ʵʚʦʣʶʮʠʠ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʍʘʡʬʳ, ʀʟʨʘʠʣʴ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʠʪʝʣʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩ-

ʢʠʭ ʩʚʦʜʦʢ, ʤʦʥʦʛʨʘʬʠʡ, ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʝʡ ʠ ʚʝʙ ʩʘʡʪʦʚ [3ï7].  
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ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ:  

1 ï ɼʞʝʣʘʥʜʳ, 2 ï ɸʚʜʞ, 3 ï ɻʘʨʤ-ʏʘʰʤʘ, 4 ï ʉʘʩʩʳʢʙʫʣʘʢ, 5 ï ʉʠʩʪ, 6 ï ɹʘʨʰʦʨ. 

Fig. 1. Location of the investigated sources of mineral and thermal waters of the Pamirs:  

1 ï Jelandy, 2 ï Avdzh, 3 ï Garm-Chashma, 4 Sassikbulak, 5 ï Sist, 6 ï Barshor 

 

ʈʝʟʫʣʴʪʘʪʳ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ. ɺʩʝʛʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [1] ʜʣʷ 

ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ ʜʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʢʘʟʘʥʦ 114 ʚʠʜʦʚ (157 ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʦʚ) ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʱʘʪʝʣʴʥʘʷ ʨʝʚʠʟʠʷ ʜʦʧʦʣʥʠʣʠ ʧʨʝʜʳʜʫʱʠʝ ʜʘʥʥʳʝ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ 138 ʚʠʜʦʚ (163 ʚʤʝʩʪʝ ʩ ʚʥʫʪʨʠʚʠʜʦʚʳʤʠ 

ʪʘʢʩʦʥʘʤʠ) ʜʠʘʪʦʤʝʡ (ʊʘʙʣʠʮʘ 2), ʠʟ ʢʦʪʦʨʳʭ 22 ʪʘʢʩʦʥʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ. ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʧʝʥʥʘʪʥʳʝ ʚʠʜʳ: 

Ellerbeckia arenaria, Achnanthidium minutissimum, A. thermalʝ, Rossithidium 

anastasiae, Cymbella compacta, C. falaisensis, ʉ. laevis, Cymbopleura naviculiformis, 

Encyonema alpinum, E. elginense, E. pergracile, E. leibleinii, Eunotia faba, Fragilaria 

vaucheriae, F. tenera, Hannaea arcus, Ulnaria oxyrhynchus, Achnanthes exigua, 

Pinnularia elegans, P. gibbiformis, Odontidium anceps ʠ Meridion constrictum. 

 

ʊʘʙʣʠʮʘ 2. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʠʘʪʦʤʦʚʳʭ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ 

Table 2. Species composition of diatoms in thermal and mineral sources of Pamir 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 

  ʚʪ ð ʚʠʜʦʚʳʝ, ʚʚʪ ð ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥ  r

 

ʈʦʜ 1. Denticula  

K¿tzing, 1844 
1 1 1 1 

    
1 1 

  

1 
Denticula elegans 

K¿tzing, 1844   
1 1 

        

2 
D. thermalis  

K¿tzing, 1844 
1 1 

      
1 1 

  

 

ʈʦʜ 2. Nitzschia  

Hassall, 1845 
6 8 2 2 1 1 1 1 1 1 

 
1 

3 
Nitzschia amphibia  

Grunow, 1862 
1 1 

          

 

N. amphibia var. thermalis 

Grunow, 1862  
1 

          

4 
N. dissipata (K¿tzing) 

Rabenhorst, 1860 
1 1 

          

5 
N. dubia 

W. Smith, 1853 
1 1 

          

6 

N.  fasciculata  

(Grunow) Grunow in Van  

Heurck, 1881 
      

1 1 
    

7 N. gracilis Hantzsch, 1860 1 1 
          

8 N. gradifera Hustedt, 1922 
        

1 1 
  

9 N. linearis W.Smith, 1853 1 1 
          

 

N. linearis var. tenuis  

(W.Smith) Grunow in Cleve  

et Grunow, 1880 
           

1 

10 N. sublinearis Hustedt, 1930 
  

1 1 
        

 11 
N. subtilis (K¿tzing) Grunow  

in Cleve et Grunow, 1880   
1 1 

        

12 

N. thermalis (Ehrenberg) 

Auerswald in Rabenhorst,  

1861 

1 1 
          

 

N. thermalis var. minor Hilse, 

1862  
1 

          

13 
N. vermicularis (K¿tzing) 

Hantzsch in Rabenhorst, 1860     
1 1 

      

 

ʈʦʜ 3. Achnanthidium  

K¿tzing, 1844 
3 3 

          

14 
Achnanthidium exiguum  

(Grunow) Czarnecki, 1994 
1 1           

15 
A. minutissimum (K¿tzing) 

Czarnecki, 1994 
1 1 

          

16 A. thermale Rabenhorst, 1864 1 1 
          

 

ʈʦʜ 4. Eucocconeis Cleve ex 

Meister, 1912 
1 1 

          

17 
Eucocconeis  flexella  

 (K¿tzing) Meister, 1912 
1 1 

          



 ɹʀʆʊɸ ʠ ʉʈɽɼɸ                                                                                                                                                                                       2018, ˉ 2 

9 

 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 
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ʈʦʜ 5. Planothidium Round  

 et Bukhtiyarova, 1996         
1 1 

  

18 

Planothidium lanceolatum 

(Br®bisson ex K¿tzing) Lange-

Bertalot, 1999 

  
      

1 1 
  

 

ʈʦʜ 6. Rossithidium 

Bukhtiyarova  et Round,  

1996 
        

1 1 
  

19 
Rossithidium anastasiae  

(Kaczm.) Potapova, 2012         
1 1 

  

 

ʈʦʜ 7. Cocconeis Ehrenberg, 

1837 
1 2 3 3 

        

20 
Cocconeis pediculus  

Ehrenberg, 1838   
1 1 

        

21 
C. placentula  

Ehrenberg, 1838 
1 1 1 1 

        

 

C. placentula var. rouxii 

(H®ribaud-Joseph et Brun)  

Cleve, 1895 
 

1 
          

22 
C. scutellum  

Ehrenberg, 1838   
1 1 

        

 

ʈʦʜ 8. Cymbella Agardh,  

1830 
9 9 4 5 1 1 4 4 2 2 2 2 

23 
Cymbella affinis K¿tzing,  

1844 
1 1 

    
1 1 

    

24 
C. aspera (Ehrenberg) 

 Cleve, 1894 
1 1 

          

25 
C. cistula (Ehrenberg)  

O.Kirchner, 1878   
1 1 

        

26 C. compacta Ïstrup, 1910 1 1 
  

1 1 1 1 
    

27 
C. cymbiformis  

C. Agardh, 1830 
1 1 

        
1 1 

28 

C. falaisensis (Grunow)  

Krammer et Lange-Bertalot  

1985 
        

1 1 
  

29 C. helvetica K¿tzing 1844 
  

1 1 
        

 

C. helvetica var. curta Cleve  

1894    
1 

        

30 C. hustedtii Krasske, 1923 1 1 
          

31 
ʉ. laevis Nªgeli in Rabenhorst, 

1863 
1 1 

    
1 1 

    

32 
C. lanceolata (C.Agardh) 

C.Agardh, 1830 
1 1 

        
1 1 

33 
C. stuxbergii (Cleve) Cleve,  

1894 
1 1 

          

34 C. tartuensis Molder 
  

1 1 
    

1 1 
  

35 
C. tumida (Br®bisson) van  

Heurck, 1880   
1 1 

  
1 1 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 
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36 C. ventricosa K¿tzing, 1844 1 1 
          

 

ʈʦʜ 9. Cymbopleura  

(Krammer) Krammer , 1997 
2 2 

    
1 1 

    

37 

Cymbopleura 

naviculiformis (Auerswald ex 

Heiberg) Krammer, 2003 

1 1 
    

1 1 
    

38 
C. reinhardtii (Grunow) 

K.Krammer, 2003 
1 1 

          

 

ʈʦʜ 10. Didymosphenia M. 

Schmidt 1899 
1 1 

  
1 1 

      

39 
Didymosphenia geminata 

(Lyngbye) M. Schmidt, 1899 
1 1 

  
1 1 

      

 

ʈʦʜ 11. Kurtkrammeria 

L.Bahls,  2015 
1 1 

          

40 

Kurtkrammeria 

aequalis (W.Smith) L.Bahls, 

2015 

1 1 
          

 

ʈʦʜ 12. Encyonema K¿tzing, 

1833   
4 4 2 2 

    
1 1 

41 

Encyonema alpinum (Grunow) 

D.G. Mann in Round, 

R.M.Crawford et D.G.Mann, 

1990 

  
1 1 

        

42 

E. elginense (Krammer) 

D.G.Mann in Round, Crawford 

et Mann, 1990 
  

1 1 1 1 
      

43 

Encyonema leibleinii (C.Agardh) 

W.J.Silva, R.Jahn, T.A.Veiga 

Ludwig et M.Menezes, 2013 

  1 1         

44 E. pergracile Krammer, 1997 
  

1 1 1 1 
    

1 1 

 

ʈʦʜ 13. Gomphonema 

Ehrenberg, 1832 
3 3 3 4 

    
1 1 1 1 

45 
Gomphonema angustatum 

(K¿tzing) Rabenhorst, 1864   
1 1 

        

46 G.  gracile Ehrenberg, 1838 1 1 
        

1 1 

47 G. longiceps Ehrenberg, 1854 
  

1 1 
    

1 1 
  

 

G. longiceps  var. 

subclavatum Grunow in 

Schneider, 1878 
   

1 
        

48 
G. olivaceum (Hornemann) 

Br®bisson, 1838 
1 1           

49 

G. productum (Grunow) Lange-

Bertalot et Reichardt in Lange-

Bertalot, 1993 

1 1 
          

50 G. ventricosum Gregory, 1856 
  

1 1 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 
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ʈʦʜ 14. Placoneis 

Mereschkowsky, 1903 
2 2 

        
1 1 

51 
Placoneis amphibola (Cleve) 

E.J.Cox, 2003           
1 1 

52 
P. exigua (Gregory) 

Mereschkovsky, 1903 
1 1 

          

53 P. placentula Heinzerling, 1908 1 1 
          

 
ʈʦʜ 15.  Actinella Lewis 1864 1 1 

          

54 
Actinella   punctata F.W. Lewis, 

1864 
1 1 

          

 

ʈʦʜ 16. Eunotia Ehrenberg, 

1837 
1 1 

    
1 1 

    

55 Eunotia diodon Ehrenberg, 1837 1 1 
          

56 E.  faba Ehrenberg, 1837 
      

1 1 
    

 

ʈʦʜ 17. Fragilaria  Lyngbye, 

1819 
1 1 2 2 

        

57 
Fragilaria rumpens (K¿tzing) 

G.W.F.Carlson, 1913 
  1 1         

58 
F. tenera (W.Smith) Lange-

Bertalot, 1980 
1 1 

          

59 
F. vaucheriae (K¿tzing) 

J.B.Petersen, 1938 
  1 1         

 

ʈʦʜ 18. Fragilariforma  

Williams  et Round, 1988 
1 1 

          

60 
Fragilariforma virescens (Ralfs) 

D.M.Williams et Round, 1988 
1 1 

          

 
ʈʦʜ 19. Odontidium K¿tzing, 

1844 
2 2   1 1 1 1     

61 
Odontidium anceps (Ehrenberg) 

Ralfs in Pritchard, 1861 
1 1     1 1     

62 
Odontidium mesodon (K¿tzing) 

K¿tzing, 1849 
1 1   1 1       

 
ʈʦʜ 20. Synedra Ehrenberg, 

1830 
  2 2         

63 
Synedra goulardii Br®bisson ex 

Cleve  et Grunow, 1880 
  1 1         

64 
S. montana Krasske ex Hustedt, 

1932 
  1 1         

 

ʈʦʜ 21. Staurosira Ehrenberg, 

1843   
1 1 

      
1 1 

65 
Staurosira 

construens Ehrenberg, 1843   
1 1 

      
1 1 

 

ʈʦʜ 22. Hannaea Patrick in 

Patrick et Reimer, 1966 
1 1 1 1 1 1 

      

66 
Hannaea arcus (Ehrenberg) 

R.M.Patrick, 1966 
1 1 1 1 1 1 

      

https://westerndiatoms.colorado.edu/taxa/genus/Synedra
https://westerndiatoms.colorado.edu/taxa/genus/Synedra
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Poʜ 23. Tabularia (K¿tzing) 

Williams et Round, 1986 
1 1           

67 

Tabularia fasciculata 

(C.Agardh) D.M.Williams et 

Round, 1986 

1 1           

 
Poʜ 24. Ulnaria Comp¯re, 2001 1 1 

          

68 

Ulnaria oxyrhynchus (K¿tzing) 

Aboal in Aboal, Alvarez 

Cobelas, Cambra et Ector, 2003 

1 1 
          

 
ʈʦʜ 25. Achnanthes Bory, 1822 1 2 

  
1 1 1 1 

    

69 
Achnanthes gibberula Grunow 

in Cleve et Grunow, 1880 
1 1 

  
1 1 1 1 

    

 

A. gibberula var. interrupta 

V.S.Poretzky et Anisimova, 

1933 
 

1 
          

 

ʈʦʜ 26. Aneumastus Mann  et 

Stickle in Round, Crawford  et 

Mann, 1990 

1 1 
    

1 1 
    

70 
Aneumastus minor Lange-

Bertalot, 1993 
1 1 

        
1 1 

71 
A. rostratus (Hustedt) Lange-

Bertalot, 2001       
1 1 

  
  

 

ʈʦʜ 27. Mastogloia Thwaites in 

W. Smith, 1856 
1 1 

          

72 
Mastogloia smithii  Thwaites, 

1856 
1 1 

          

 

ʈʦʜ 28. Halamphora (Cleve) 

Levkov, 2009 
1 1 1 1 1 1 

  
1 1 

  

73 
Halamphora acutiuscula 

(K¿tzing) Levkov, 2009   
1 1 

        

74 
H. coffeiformis (C.Agardh) 

Levkov, 2009         
1 1 

  

75 
H. subcapitata (Kisselew) 

Levkov, 2009     
1 1 

      

76 
H. veneta (K¿tzing) Levkov, 

2009 
1 1 

          

 ʈʦʜ 29. Parlibellus Cox, 1988 1 1 
          

77 

Parlibellus crucicula (W.Smith) 

Witkowski, Lange-Bertalot et  

Metzeltin, 2000 

1 1 
          

 

ʈʦʜ 30. Brachysira K¿tzing, 

1836 
1 1 

          

78 
Brachysira serians (Br®bisson) 

Round et D.G.Mann, 1981 
1 1 

          

 
ʈʦʜ 31. Cosmioneis D.G.Mann 

et Stickle, 1990 
  1 1         
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79 

Cosmioneis brasiliana (Cleve) 

C.E.Wetzel et Ector in Wetzel et 

al., 2017 

  1 1         

 

ʈʦʜ 32. Humidophila Lowe et 

al., 2014 
1 1 

          

80 

Humidophila 

perpusilla (Grunow) Lowe at al., 

2014 

1 1 
          

 

ʈʦʜ 33. Diploneis (Ehrenberg) 

Cleve, 1894 
2 2 

  
1 1 

      

81 
Diploneis oblongella (Nªgeli ex 

K¿tzing) Cleve-Euler, 1922 
1 1   1 1       

82 D. ovalis (Hilse) Cleve, 1891 1 1 
          

 
ʈʦʜ 34. Caloneis Cleve, 1894 2 3 

        
1 1 

83 
Caloneis bacillum (Grunow) 

Cleve, 1894 
1 1 

        
1 1 

84 
C. silicula (Ehrenberg) Cleve, 

1894 
1 1 

          

 

C. silicula var. 

kjellmaniana Cleve, 1894  
1 

          

 

ʈʦʜ 35. Navicula Bory de 

Saint-Vincent 1822 
4 6 4 4 1 1 3 3 1 1 2 3 

85 
Navicula cincta (Ehrenberg) 

Ralfs, 1861 
1 1 

          

86 N. cryptocephala K¿tzing, 1844 1 1 
          

 

N. cryptocephala 

var. lata Poretzky et Anisimova, 

1933 
 

1 
          

87 N. dicephala Ehrenberg, 1838 1 1 
          

88 
N. digitoradiatʘ (Gregory) Ralfs 

in Prichard, 1861       
1 1 

    

89 
N. gottlandica Grunow in Van 

Heurck, 1880 
1 1 

          

 
N. lacustris var. paulseniana 

(J.B.Petersen) Zabelina, 1951            
1 

90 
N. lanceolata (Agardh) 

Ehrenberg, 1838   
1 1 

        

91 N. lucidula Grunow, 1880 

          
1 1 

92 
N. peregrina (Ehrenberg) 

K¿tzing, 1844       
1 1 

    

93 
N. rhynchocephala K¿tzing, 

1844   
1 1 

        

94 N. rostellata K¿tzing, 1844 
          

1 1 

95 
N. rotaeana (Rabenhorst) 

Grunow, 1880   
1 1 

        

http://algaebase.org/search/species/detail/?species_id=Ucd999a9af3c84658
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 

  ʚʪ ð ʚʠʜʦʚʳʝ, ʚʚʪ ð ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥ  r

96 N. scutum Schumann 1862 
        

1 1 
  

97 
N. tenella Br®bisson ex K¿tzing 

1849 
      1 1     

98 
N. tripunctata (O.F.M¿ller) Bory 

in Bory de Saint-Vincent 1822   
1 1 

        

 

Navicula tuscula f. intermedia 

Kisseleva [Kisselev], 1932  
1 

          

99 
N. viridula (K¿tzing) Ehrenberg, 

1836     
1 1 

      

 

ʈʦʜ 36. Neidiomorpha Lange-

Bertalot  et Cantonati, 2010 
1 1 

          

100 

Neidiomorpha 

binodis (Ehrenberg) 

M.Cantonati, Lange-Bertalot et 

N.Angeli, 2010 

1 1 
          

 
ʈʦʜ 37. Neidium Pfitzer, 1871 

  
2 3 

        

101 
Neidium affine (Ehrenberg) 

Pfizer, 1871   
1 1 

        

 

Neidium affine var. undulatum 

(Grunow) Cleve, 1894    
1 

        

102 
N. productum (W.Smith) Cleve, 

1894   
1 1 

        

 

ʈʦʜ 38. Pinnularia Ehrenberg, 

1843 
5 5 1 1 

      
1 1 

103 

Pinnularia 

appendiculata (C.Agardh) 

Schaarschmidt, 1881 

1 1 
          

104 
P. elegans (W.Smith) 

K.Krammer, 1992 
1 1 

          

105 P. fonticola Hustedt, 1922 1 1 
          

106 P. gibbiformis K.Krammer, 1992 1 1 
          

107 
P. lata (Br®bisson) W.Smith, 

1853 
1 1 

          

108 
P. microstauron (Ehrenberg) 

Cleve, 1891   
1 1 

        

109 
P. viridis (Nitzsch) Ehrenberg, 

1843           
1 1 

 

Poʜ 39. Sellaphora 

Mereschkowsky, 1902   
1 1 

        

110 
Sellaphora pupula (K¿tzing) 

Mereschkowsky, 1902   
1 1 

        

 
ʈʦʜ 40. Craticula Grunow 1867 1 1 1 1 

        

111 
Craticula cuspidata (K¿tzing) 

Mann, 1990 
1 1 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 

  ʚʪ ð ʚʠʜʦʚʳʝ, ʚʚʪ ð ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥ  r

112 

C. halophila (Grunow) 

D.G.Mann in Round, Crawford 

et Mann, 1990 
  

1 1 
        

 

ʈʦʜ 41. Stauroneis Ehrenberg, 

1842     
2 2 

    
1 1 

113 
Stauroneis acuta W. Smith, 

1853     
1 1 

      

114 S. anceps Ehrenberg, 1843 
    

1 1 
    

1 1 

 

ʈʦʜ 42. Epithemia Br®bisson 

ex. K¿tzing, 1844 
2 5 2 2 1 3 

    
1 2 

115 
Epithemia adnata (K¿tzing) 

Br®bisson, 1838 
1 1 1 1 

        

 

E. 

adnata var. porcellus (K¿tzing) 

R.Ross, 1950 
 

1 
          

 

E. 

adnata var. saxonica (K¿tzing) 

R.M.Patrick in Patrick et 

Reimer, 1975 

     
1 

      

116 
E. argus (Ehrenberg) K¿tzing, 

1844 
1 1 

          

 

E. argus var. angustata 

Tarnavschi, 1940      
1 

      

 

E. argus var. 

longicornis (Ehrenberg) 

Grunow, 1862 
 

1 
          

117 E. sorex K¿tzing, 1844 
  

1 1 
      

1 1 

118 
E. turgida (Ehrenberg) K¿tzing, 

1844     
1 1 

      

 

E. turgida var. capitata Fricke in 

A.W.F.Schimidt, 1904  
1 

          

 

E. turgida  var. 

granulata (Ehrenberg) Brun, 

1880 
           

1 

 

ʈʦʜ 43. Rhopalodia Otto 

M¿ller, 1895 
3 5 

 
2 

        

119 
Rhopalodia gibba (Ehrenberg) 

Otto M¿ller, 1895 
1 1 

          

 

Rh. gibba var. mongolica 

(Ïstrup) Proschkina-Lavrenko, 

1950 
   

1 
        

 

Rh. gibba var. ventricosa 

(K¿tzing) Mayer, 1913  
1 

          

              

120 
Rh. gibberula (Ehrenberg) O. 

M¿ller, 1895 
1 1 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 

  ʚʪ ð ʚʠʜʦʚʳʝ, ʚʚʪ ð ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥ  r

 

Rh. gibberula var. 

producta (Grunow) Otto M¿ller, 

1900 
   

1 
        

121 
Rh. musculus (K¿tzing) O. 

M¿ller, 1900 
1 1 

          

 

Rh. musculus var. mirabilis 

Fricke in A.W.F.Schimidt, 1905  
1 

          

 ʈʦʜ 44. Iconella Jurilj, 1949 1 1 1 1         

122 
Iconella helvetica (Brun) Ruck 

et Nakov in Ruck et al., 2016 
  1 1         

123 

Iconella linearis (W.Smith) 

Ruck et Nakov in Ruck et al., 

2016 

1 1           

 
ʈʦʜ 45. Surirella Turpin, 1828 2 3 1 1 

      
1 1 

124 Surirella angusta K¿tzing, 1844 
  

1 1 
      

1 1 

 

S. angusta var. constricta  

Skvortzov, 1929  
1 

          

125 
S. brebissonii Krammer  et 

Lange-Bertalot, 1987 
1 1 

          

126 
Surirella minuta Br®bisson ex 

K¿tzing, 1849 
1 1 

          

 
ʈʦʜ 46. Diatoma Bory, 1824 1 3 

  
    

    

127 Diatoma vulgaris Bory, 1824 1 1 
          

 

D. vulgaris var. brevis Grunow, 

1862  
1 

          

 

D. vulgaris var. linearis Grunow 

in Van Heurck, 1881  
1 

          

 
ʈʦʜ 47. Meridion Agardh, 1824 3 3 1 1 

  
1 1 

    

128 
Meridion circulare (Greville) 

Agardh, 1831 
1 1 

          

129 
Meridion constrictum Ralfs, 

1843 
1 1 

          

130 M. lineare Williams, 1985 1 1 1 1 
  

1 1 
    

 
ʈʦʜ 48. Tetracyclus Ralfs, 1843 1 1 

          

131 
Tetracyclus rupestris (K¿tzing) 

Grunow in Van  Heurck, 1881 
1 1 

          

 

ʈʦʜ 49. Amphora Ehrenberg, 

1844 
1 1 2 2 1 1 

      

132 
Amphora libyca Ehrenberg, 

1841   
1 1 

        

133 
Amphora ovalis (K¿tzing) 

K¿tzing, 1844 
1 1 

  
1 1 

      

134 

Amphora pediculus (K¿tzing) 

Grunow in A.Schmidt et al., 

1875 
  

1 1 
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 ʅʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʊʘʢʩʦʥ 
ɼʞʝʣʘʥʜʳ ɸʚʜʞ 

ɻʘʨʤ-

ʏʘʰʤʘ 

ʉʘʩʩʳʢ-

ʙʫʣʘʢ 
ʉʠʩʪ ɹʘʨʰʦʨ 

ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ ʚ ʚʚʪ 

  ʚʪ ð ʚʠʜʦʚʳʝ, ʚʚʪ ð ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥ  r

 

ʈʦʜ 50. Aulacoseira Thwaites, 

1848 
1 1 1 1 

        

135 
Aulacoseira italica (Ehrenberg) 

Simonsen, 1979 
1 1 1 1 

        

 

ʈʦʜ 51. Ellerbeckia Crawford , 

1988   
1 1 

        

136 
Ellerbeckia arenaria (Moore ex 

Ralfs) Crawford, 1988   
1 1 

        

 

ʈʦʜ 52. Stephanodiscus 

Ehrenberg, 1845     
1 1 

    
1 1 

137 

Stephanodiscus astraea  

(Ehrenberg) Grunow in Cleve et 

Grunow, 1880 
    

1 1 
    

1 1 

 

ʈʦʜ 53. Lacustriella Lange-

Bertalot, Kulikovskiy et 

Metzeltin, 2012 

1 1           

138 

Lacustriella lacustris 

(W.Gregory) Lange-Bertalot et 

M.S.Kulikovskiy in Kulikovskiy 

et al., 2012 

1 1           

 

ʀʪʦʛʦ: 138 ʚʠʜoʚ (163 ʩ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʠ 

ʬʦʨʤʘʤʠ) 

77 92 43 48 16 18 14 14 9 9 14 17 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʙʳʣʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʠʟʫʯʝʥ-

ʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʘʤʘʷ ʙʦʛʘʪʘʷ ʬʣʦʨʘ ʙʳʣʘ ʥʘʡʜʝʥʘ ʚ ʠʩʪʦʯʥʠʢʝ 

ɼʞʝʣʘʥʜʳ ʠ ʚʢʣʶʯʘʣʘ 77 ʚʠʜʦʚ (92 ʩ ʚʥʫʪʨʠʚʠʜʦʚʳʤʠ ʪʘʢʩʦʥʘʤʠ). ɿʘ ʥʠʤ ʧʦ 

ʯʠʩʣʫ ʚʠʜʦʚ ʩʣʝʜʦʚʘʣ ʠʩʪʦʯʥʠʢ ɸʚʜʞ ʩ 43 ʚʠʜʘʤʠ, ʘ ʠʩʪʦʯʥʠʢʠ ɻʘʨʤ-ʏʘʰʤʘ, 

ʉʘʩʩʳʢʙʫʣʘʢ ʠ ɹʘʨʰʦʨ ʩʦʜʝʨʞʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʦʪ 14 ʜʦ 16. 

ɺ ʠʩʪʦʯʥʠʢʝ ʉʠʩʪ ʙʳʣʦ ʥʘʡʜʝʥʦ ʚʩʝʛʦ 9 ʚʠʜʦʚ. ʊʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʧʦ 

ʯʠʩʣʫ ʚʠʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝʡ, ʢʘʢ ʚ ʤʠʥʝʨʘʣʴʥʦʤ 

ʩʦʩʪʘʚʝ ʚʦʜʳ, ʪʘʢ ʠ ʦʙʲʝʤʝ ʝʝ ʩʪʦʢʘ, ʜʝʙʝʪ ʠʩʪʦʯʥʠʢʦʚ ʚʝʩʴʤʘ ʚʘʨʴʠʨʫʝʪ.  

ʆʜʥʘʢʦ, ʦʙʱʝʝ ʩʚʦʡʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʬʣʦʨ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ ð ʵʪʦ ʚʳʩʦʢʦʝ 

ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʘʢ ʤʳ ʫʞʝ ʦʪʤʝʯʘʣʠ ʨʘʥʝʝ [8]. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʣʦʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʬʣʦʨʳ ð ʚʘʞʥʘʷ ʯʘʩʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʘʢʩʦʥʳ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʘʣʴʛʦʬʣʦʨʳ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ.  

ʅʘʡʜʝʥʥʳʝ ʜʠʘʪʦʤʝʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: Bacillariophyceae, 

Coscinodiscophyceae ʠ Mediophyceae (ʊʘʙʣʠʮʘ 3).  
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ʊʘʙʣʠʮʘ 3. ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʦʜ ʇʘʤʠʨʘ 

Table 3. Systematic structure of diatom flora of thermal and mineral waters of Pamir 

ʅʘʟʚʘʥʠʝ ʪʘʢʩʦʥʦʚ 

ʏʠʩʣʦ, ʝʜ. % ʦʪ 

ʦʙʱʝʛʦ 

ʯʠʩʣʘ 

ʚʚʪ 
ʨʦʜʦʚ ʚʠʜʦʚ ʚʚʪ* 

ʆʪʜʝʣ Bacillariophyta 53 138 163 100,00 

ʂʣʘʩʩ 1.  Bacillariophyceae 49 134 159 97,54 

     ʇʦʨʷʜʦʢ 1. Bacillariales 2 13 16 9,84 

ʉʝʤʝʡʩʪʚʦ 1. Bacillariaceae  Ehrenberg, 1831 2 13 16 9,84 

     ʇʦʨʷʜʦʢ 2. Cocconeidales 5 9 10 6,13 

ʉʝʤʝʡʩʪʚʦ 2. Achnanthidiaceae D.G.Mann in F.E. 

Round, R.M. Crawford et D.G. Mann, 1990 
4 6 6 3,68 

ʉʝʤʝʡʩʪʚʦ 3. Cocconeidaceae K¿tzing, 1844 1 3 4 2,45 

     ʇʦʨʷʜʦʢ 3.  Cymbellales 7 31 33 20,25 

ʉʝʤʝʡʩʪʚʦ 4. Cymbellaceae  K¿tzing, 1844  4 18 19 11,66 

ʉʝʤʝʡʩʪʚʦ 5. Gomphonemataceae K¿tzing, 1844  3 13 14 8,58 

     ʇʦʨʷʜʦʢ 4. Eunotiales  2 3 3 1,84 

ʉʝʤʝʡʩʪʚʦ 6. Eunotiaceae K¿tzing, 1844 2 3 3 1,84 

     ʇʦʨʷʜʦʢ 5. Fragilariales  5 9 9 5,52 

ʉʝʤʝʡʩʪʚʦ 7. Fragilariaceae  K¿tzing, 1844 4 8 8 4,90 

ʉʝʤʝʡʩʪʚʦ 8. Staurosiraceae Medlin, 2016 1 1 1 0,61 

     ʇʦʨʷʜʦʢ 6. Licmophorales 3 3 3 1,84 

ʉʝʤʝʡʩʪʚʦ 9. Ulnariaceae E.J.Cox, 2015  3 3 3 1,84 

     ʇʦʨʷʜʦʢ 7. Mastogloiales 3 4 5 3,06 

ʉʝʤʝʡʩʪʚʦ 10. Achnanthaceae K¿tzing, 1844 1 1 2 1,22 

ʉʝʤʝʡʩʪʚʦ 11. Mastogloiaceae Mereschkowsky, 1903 2 3 3 1,84 

     ʇʦʨʷʜʦʢ 8. Naviculales  14 42 47 28,83 

ʉʝʤʝʡʩʪʚʦ 12. Amphipleuraceae  Grunow, 1862  1 4 4 2,45 

ʉʝʤʝʡʩʪʚʦ 13. Berkeleyaceae D.G.Mann 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 14. Brachysiraceae D.G.Mann 1990 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 15.  Cosmioneidaceae D.G.Mann 1990 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 16. Diadesmidaceae D.G.Mann1990 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 17. Diploneidaceae  D.G.Mann 1990 1 2 2 1,22 

ʉʝʤʝʡʩʪʚʦ 18. Naviculaʩeae K¿tzing, 1844 3 18 22 13,53 

ʉʝʤʝʡʩʪʚʦ 19. Neidiaceae Mereschkowsky, 1903 1 2 3 1,84 

ʉʝʤʝʡʩʪʚʦ 20. Pinnulariaceae D.G.Mann 1990 1 7 7 4,29 

ʉʝʤʝʡʩʪʚʦ 21. Sellaphoraceae Mereschkowsky, 1902  1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 22. Stauroneidaceae D.G.Mann 1990 2 4 4 2,45 

     ʇʦʨʷʜʦʢ 9.  Rhopalodiales 2 7 17 10,45 
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ʉʝʤʝʡʩʪʚʦ 23. Rhopalodiaceae (Karsten) Topachevs'kyj 

et Oksiyuk, 1960 
2 7 17 10,45 

     ʇʦʨʷʜʦʢ 10. Surirellales 2 5 6 3,68 

ʉʝʤʝʡʩʪʚʦ 24. Surirellaceae K¿tzing, 1844 2 5 6 3,68 

     ʇʦʨʷʜʦʢ 11. Tabellariales 3 5 7 4,29 

ʉʝʤʝʡʩʪʚʦ 25. Tabellareaceae K¿tzing, 1844 3 5 7 4,29 

     ʇʦʨʷʜʦʢ 12. Thalassiophysales 1 3 3 1,84 

ʉʝʤʝʡʩʪʚʦ 26. Catenulaceae Mereschkowsky, 1902 1 3 3 1,84 

ʂʣʘʩʩ 2. Coscinodiscophyceae 2 2 2 1,22 

     ʇʦʨʷʜʦʢ 13. Aulacoseirales 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 27. Aulacoseiraceae R.M.Crawford 1990 1 1 1 0,61 

     ʇʦʨʷʜʦʢ 14. Melosirales 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 28. Paraliaceae R.M.Crawford in F.E. 

Round, R.M. Crawford et D.G. Mann 1990 
1 1 1 0,61 

ʂʣʘʩʩ 3.  Mediophyceae 1 1 1 0,61 

     ʇʦʨʷʜʦʢ 15. Stephanodiscales  1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 29. Stephanodiscaceae I.V.Makarova in 

Z.I.Glezer et I.V.Makarova, 1986 
1 1 1 0,61 

ʂʣʘʩʩ 4. Bacillariophyta classis incertae sedis 1 1 1 0,61 

     ʇʦʨʷʜʦʢ 16. Bacillariophyta ordo incertae sedis 1 1 1 0,61 

ʉʝʤʝʡʩʪʚʦ 30. Bacillariophyta familia incertae sedis 1 1 1 0,61 

 

ʂʣʘʩʩ Bacillariophyceae ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʦʪʥʦʰʝʥʠʶ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʚʢʣʶʯʘʝʪ 12 ʧʦʨʷʜʢʦʚ, 26 ʩʝʤʝʡʩʪʚ,  

49 ʨʦʜʦʚ ʠ 134 ʚʠʜʦʚ (159 ʩ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʠ ʬʦʨʤʘʤʠ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 97,54% 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ.  

ʅʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ ʩʨʝʜʠ ʵʪʠʭ ʧʦʨʷʜʢʦʚ ʚʳʜʝʣʷʪʁʩʷ 

Naviculales ð 28,83%, Cymbellales ð 20,25%, Rhopalodiales ð 10,43% ʠ 

Bacillariales ð 9,82%, ʦʙʲʝʜʠʥʷʶʱʠʝ 113 ʪʘʢʩʦʥʦʚ ʠʟ 15 ʩʝʤʝʡʩʪʚ.  

ʉʘʤʳʤ ʙʦʛʘʪʳʤ ʦʢʘʟʘʣʦʩʴ ʩʝʤʝʡʩʪʚʦ Naviculaceae ð 18 ʚʠʜʦʚ (22 ʚʚʪ),  

ʟʘ ʥʠʤ ʩʣʝʜʫʶʪ Cymbellaceae ð 18 (19), Rhopalodiaceae ð 7 (17) ʠ Bacillariaceae 

ð 13 (16). ʇʦ ʙʦʛʘʪʩʪʚʫ ʪʘʢʩʦʥʦʚ ʚʳʜʝʣʷʶʪʩʷ ʨʦʜʳ Navicula ð 17 ʚʠʜʦʚ (18 ʚʚʪ), 

Cymbella ð 14 (15), Nitzschia ð 11(14), Pinnularia ð 7 (7), Epithemia ð 4 (10) ʠ 

Gomphonema ð 6 (7).  

ʂ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʇʘʤʠʨʘ ʜʠʘʪʦʤʦʚʳʤ ʦʪʥʦʩʷʪʩʷ Aulacoseira italica, Fragilaria vaucheriae, Hannaea 

arcus, Ulnaria oxyrhynchus, Diatoma vulgaris, Brachysira serians, Cocconeis 

placentula, Cymbella hustedtii , Encyonema pergracile, Rhopalodia gibba, Nitzschia 

amphibia ʠ Surirella angusta.  

ɼʠʘʪʦʤʦʚʳʝ ʢʣʘʩʩʦʚ Coscinodiscophyceae ʠ Mediophyceae ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦ 

ʬʣʦʨʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʦʚ ʧʦʨʷʜʢʘʤʠ Aulacoseirales, Melosirales ʠ 
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Stephanodiscales: Ellerbeckia arenaria, Stephanodiscus astraea ʠ Aulacoseira italica.   

ʉʨʘʚʥʠʪʝʣʴʥʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʀʟ ʰʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʇʘʤʠʨʘ (ɼʞʝʣʘʥʜʳ, ɸʚʜʞ, ɻʘʨʤ-ʏʘʰʤʘ, ʉʘʩʩʳʢʙʫʣʘʢ, ʉʠʩʪ ʠ ɹʘʨʰʦʨ) ʪʝʨʤʘʣʴ-

ʥʳʝ ʠʩʪʦʯʥʠʢʠ ɼʞʝʣʘʥʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ 

ʜʠʘʪʦʤʝʡ ʜʦʤʠʥʠʨʫʶʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʢʣʘʜ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʵʪʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ ʚ ʛʦʣʦʚʥʫʶ ʯʘʩʪʴ ʬʣʦʨʳ ʠʟʫʯʝʥʥʳʭ ʰʝʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʠʤ. 

ɸʥʘʣʠʟ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ ʧʦʢʘʟʘʣ, ʯʪʦ 10 ʚʝʜʫʱʠʭ ʨʦʜʦʚ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ ʚʢʣʶʯʘʶʪ 96 ʚʠʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 58% ʩʧʠʩʢʘ.  

ʕʪʦ ʨʦʜʳ, ʠʤʝʶʱʠʝ ʦʪ 18 (Navicula) ʜʦ 3-4 ʚʠʜʦʚ (Diatoma, Cocconeis, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʘʥʝʝ ʤʳ ʧʦʜʙʠʨʘʣʠ ʤʝʪʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ 

ʘʣʴʛʦʬʣʦʨ [9] ʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ 50% ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠ 

ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʨʦʜʦʚ. ʊʘʢ, ʜʣʷ ʠʟʫʯʝʥʥʦʡ ʘʣʴʛʦʬʣʦʨʳ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʣʦʚʠʥʫ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʢʣʶʯʘʶʪ ʚʩʝʛʦ 8 ʨʦʜʦʚ: Navicula, 

Cymbella, Nitzschia, Epithemia, Surirella, Rhopalodia, Pinnularia. ʕʪʦ ʚʩʝ ʦʙʠʪʘʪʝʣʠ 

ʜʥʘ ʠʣʠ ʧʝʨʠʬʠʪʦʥʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʛʣʫʙʦʢʠʭ ʚʦʜʦʝʤʦʚ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʦʙʨʘʩʪʘʥʠʡ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʬʣʦʨʘʤʠ ʜʠʘʪʦʤʦʚʳʭ ʖʞʥʦ-

ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ [10] ʠ ʂʘʚʢʘʟʘ [11], ʜʠʘʪʦʤʦʚʳʝ ʠʟʫʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʇʘʤʠʨʘ ʚʳʛʣʷʜʷʪ ʚ ʮʝʣʦʤ ʤʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʆʜʥʘʢʦ ʩʨʘʚʥʝʥʠʝ ʬʣʦʨ ʤʝʞʜʫ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʷʚʠʣʦ ʚʳʩʦʢʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʦʙʱʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʢʨʫʛ 

ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʬʣʦʨ ʠʩʪʦʯʥʠʢʘ ɸʚʜʞ ʠ ʠʩʪʦʯʥʠʢʘ ɼʞʝʣʘʥʜʳ. ʇʨʠ ʵʪʦʤ ʤʝʨʘ 

ʚʢʣʶʯʝʥʠʷ ʬʣʦʨ ʥʝ ʧʨʝʚʳʰʘʝʪ 16% (ɹʘʨʰʦʨ-ɻʘʨʤ-ʏʘʰʤʘ), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʥʠʭ.  

 

 

ʈʠʩ. 2. ɼʝʥʜʨʦʛʨʘʤʤʘ 

ʩʭʦʜʩʪʚʘ ʬʣʦʨ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ 

ʧʨʦʛʨʘʤʤʝ ɻʈɸʌʉ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ 3 ʧʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʩʭʦʜʩʪʚʘ 

ʉʝʨʝʥʩʝʥʘ-ʏʝʢʘʥʦʚʩʢʦʛʦ. 

Fig. 2. Dendrogram of 

similarity for diatom 

communities that constructed 

on the base of Table 3 by the 

Serensen-Cheknovsky indices 

with GRAPHS Program. 

 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʜʠʘʪʦʤʝʠ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʇʘʤʠʨʘ 

ʦʢʘʟʘʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 134 ʚʠʜʘʤʠ, ʚʢʣʶʯʘʷ ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥʳ ð 166. 
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ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ 

ʚʦʜʦʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ɺʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʰʦʚʥʳʭ ʬʦʨʤ ʢʣʘʩʩʘ 

Bacillariophyceae, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʙʠʪʘʥʠʶ ʥʘ ʩʫʙʩʪʨʘʪʝ. ɺʩʝʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

22 ʥʦʚʳʭ ʜʣʷ ʇʘʤʠʨʘ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʥʘʤʠ ʫʞʝ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʦʙʦʟʥʘʯʝʥʳ [12], ʥʦ ʝʩʪʴ 

ʝʱy ʤʥʦʛʠʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʦʧʠʩʘʪʴ ʚ ʦʪʜʝʣʴʥʦʡ ʨʘʙʦʪʝ. ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨ ʠʟʫʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʣʥʳʡ ʩʧʠʩʦʢ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʠʪʘʪʝʣʝʡ, ʥʘʩʝʣʷʶʱʠʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʇʘʤʠʨʘ.  
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Abstract 
The diatoms of the thermal and mineral waters of the Pamir were represented by 138 species, and 

163 infraspecific taxa as a result of our research of six mineral and thermal springs and analysis of 

references data. The vast majority of them are common species that live in different types of water bodies. 

The prevalence of sutural forms of the class Bacillariophyceae, preferred to habitation on the substrate, 

was revealed. The predominance of representatives of the families Naviculaceae (18 species), 

Cymbellaceae (18 species), the genera Navicula, Cymbella, and Nitzschia was revealed in the total 

composition of diatoms of the studied springs of Pamir. In total, 22 new species were found for the Pamir 

Mountains. The high individuality of the species composition of the floras of the studied sources is 

revealed. The complete list presented in this study will serve as a basis for characterizing the inhabitants 

represented the specially protected natural territories of the Pamir. 

Key words: Bacillariophyta, Dzhelandy, Avdzh, Garm-Chashma, Sassykbulak, Sist, Barshor, 

Republic of Tajikistan. 
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ʇʨʠʣʦʞʝʥʠʝ. ʈʝʢʘ ɻʫʥʪ. ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ. 

Attachment. Gunt River. Republic of Tajikistan.  

 

  
ʈʠʩ. 1ʇʨʠʣ. ɼʦʣʠʥʘ ʨʝʢʠ ɻʫʥʪ. Fig. 1At . The valley of the Gunt River 

 

 
ʈʠʩ. 2ʇʨʠʣ. ɻʦʨʘ ʍʦʨʦʛ ʠ ʨʝʢʘ ɻʫʥʪ. Fig. 2At . Khorog Mountain and Gunt River.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʝʚʠʟʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ɽʚʨʝʡʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ (ɽɸʆ), ʚʭʦʜʷʱʠʭ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ. ʀʟʣʦʞʝʥʘ ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʷ 

ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʷʚʣʝʥʠʝʤ ʚ ɽɸʆ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ. ʅʘ ʦʩʥʦʚʝ 

ʥʘʰʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽɸʆ (2006) ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 12 ʚʠʜʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʧʫʣʷʮʠʠ ʫʤʝʥʴʰʠʣʦʩʴ, ʚʠʜʳ  

ʩ ʢʘʪʝʛʦʨʠʝʡ 0 (ʚʦʟʤʦʞʥʦ ʠʩʯʝʟʥʫʚʰʠʝ), ʥʝ ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʩʪʘ 

ʣʝʪ, ʘ ʪʘʢʞʝ ʚʠʜʳ ʩ ʠʟʤʝʥʠʚʰʠʤʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʪʨʝʙʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʜʝʩʷʪʠ ʚʠʜʦʚ ʠʟʤʝʥʝʥʳ ʢʘʪʝʛʦʨʠʠ ʩʪʘʪʫʩʦʚ ʦʭʨʘʥʳ. ʉʧʠʩʦʢ ʚʠʜʦʚ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʩʦʙʦʡ ʦʭʨʘʥʝ, ʜʦʧʦʣʥʝʥ ʯʝʪʳʨʴʤʷ ʚʠʜʘʤʠ: Liparis makinoana Schlechter  

ï  ʛʣʷʥʮʝʣʠʩʪʥʠʢ ʄʘʢʠʥʦ; Euryale ferox Salisb. ʵʚʨʠʘʣʘ ʫʩʪʨʘʰʘʶʱʘʷ; Potentilla ancistrifolia Bunge 

s. Str. ï ʣʘʧʯʘʪʢʘ ʢʨʶʯʢʦʚʘʪʦʣʠʩʪʥʘʷ; Gentiana macrophylla Pall. ïʛʦʨʝʯʘʚʢʘ ʢʨʫʧʥʦʣʠʩʪʥʘʷ.  

ɼʘʥ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽɸʆ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʢʘʪʝʛʦʨʠʡ 

ʨʝʜʢʦʩʪʠ, ʫʪʚʝʨʞʜʸʥʥʳʡ ʚ 2017 ʛ. ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɽɸʆ, ʦʥ ʚʢʣʶʯʘʝʪ 132 ʚʠʜʘ (9,15% ʦʪ ʚʩʝʡ 

ʬʣʦʨʳ ʦʙʣʘʩʪʠ), ʠʟ ʥʠʭ 28 ʚʠʜʦʚ ʥʘʭʦʜʷʪʩʷ ʠ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʜʢʠʝ ʚʠʜʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʦʙʣʘʩʪʠ, ʨʝʚʠʟʠʷ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ. 

 

 ʈʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ 

ʠ ʛʨʠʙʦʚ ð ʩʘʤʘʷ ʭʨʫʧʢʘʷ, ʥʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʯʘʩʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʮʝʣʦʩʪʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ (ʠʟ "ʉʪʨʘʪʝʛʠʷ 

ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, 

ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ". ʇʨʠʢʘʟ ʤʠʥʠʩʪʨʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʦʪ 06.04.2004). 

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʣʠ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʩʚʷʟʘʥʘ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʨʘʩʧʘʰʢʦʡ ʟʝʤʝʣʴ, ʚʳʧʘʩʦʤ 

ʩʢʦʪʘ, ʦʩʫʰʝʥʠʝʤ ʙʦʣʦʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʥʝʬʪʝ  ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ. 

ʇʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʷʪʳʭ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ 

ʧʦʩʪʝʧʝʥʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʫʛʥʝʪʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʜʘʞʝ ʠʩʯʝʟʘʶʪ.  

ʂ ʠʩʯʝʟʥʦʚʝʥʠʶ ʨʷʜʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚʝʜʫʪ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ 

ʛʠʜʨʦʩʬʝʨʳ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʠʩʯʝʟʥʦʚʝʥʠʷ ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

                                                 
*
ɸʚʪʦʨ: ʈʫʙʮʦʚʘ ʊʘʤʘʨʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʣʘʙ., ʀʥʩʪʠʪʫʪ 
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ʷʚʣʷʶʪʩʷ ʤʘʩʩʦʚʳʝ ʩʙʦʨʳ. ʊʘʢ ʚ ɽɸʆ ʞʝʣʪʦʮʚʝʪ ʘʤʫʨʩʢʠʡ Chrysoceathus  

amurensis, ʙʘʰʤʘʯʦʢ ʥʘʩʪʦʷʱʠʡ Cypripedium calceolus ʝʱy 30 ʣʝʪ ʥʘʟʘʜ 

ʧʨʦʠʟʨʘʩʪʘʣʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠʣʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʫʞʜʘʶʪʩʷ ʚ 

ʦʩʦʙʦʡ ʦʭʨʘʥʝ.  

ɼʨʫʛʘʷ ʧʨʠʯʠʥʘ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʘʩʪʝʥʠʡ ð ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, 

ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ, ʩʠʣʴʥʳʝ ʟʘʩʫʭʠ, 

ʣʝʩʥʳʝ ʠ ʩʪʝʧʥʳʝ ʧʦʞʘʨʳ ʥʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠʯʠʥʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʥʠʞʝʥʥʳʤʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʤʦʛʫʪ ʩʪʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʵʥʜʝʤʠʢʘʤ, ʟʘʥʠʤʘʶʱʠʤ 

ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ.  

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʩʪʘʣʠ "ʠʥʩʪʨʫʤʝʥʪʦʤ" ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʨʝʜʢʠʭ ʠ 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ, ʥʘʫʯʥʳʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ 

ʬʫʥʜʘʤʝʥʪʦʤ ʠʭ ʦʭʨʘʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʘʢ ʥʘ ʨʦʩʩʠʡʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʇʝʨʝʯʝʥʴ ʨʝʜʢʠʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʚʧʝʨʚʳʝ ʦʬʠʮʠʘʣʴʥʦ ʙʳʣ ʫʪʚʝʨʞʜʸʥ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʛʣʘʚʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɽɸʆ ʦʪ 17.05.1994 ʛ. ʠ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 

ʢʥʠʛʝ çʌʣʦʨʘ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠè [1]. ɺ ʥʝʛʦ ʚʦʰʣʠ 175 ʚʠʜʦʚ 

(ʘʚʪʦʨʳ ʪʘʢʩʦʥʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʅʘʟʚʘʥʠʷ ʪʘʢʩʦʥʦʚ ʧʨʠʥʷʪʳ ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʚʦʜʢʝ çʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʩʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘè, ʩ 

ʫʯʸʪʦʤ ʧʦʩʣʝʜʥʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ ʄ. ɺ. ʂʨʶʢʦʚʦʡ [2] ʠ ɺ. ʄ. ʉʪʘʨ-

ʯʝʥʢʦ [3]). ɺ 1997 ʛ. ʚʳʰʣʘ "ʂʨʘʩʥʘʷ ʢʥʠʛʘ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

(ʨʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ)" 

[4]. ʆʥʘ ʚʢʣʶʯʘʣʘ ʩʚʝʜʝʥʠʷ ʦ 178 ʚʠʜʘʭ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʣʩʷ (ʚ 1998, 2000, 2002, 2003 

ʛʦʜʳ). ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʳʤ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʥʘʯʘʣʘ ʥʘ ʄʘʣʦʤ ʍʠʥʛʘʥʝ, ʘ ʧʦʪʦʤ ʠ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ɽɸʆ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 150 ʥʦʚʳʭ ʜʣʷ ʦʙʣʘʩʪʠ ʠ ʉʨʝʜʥʝʛʦ 

ʇʨʠʘʤʫʨʴʷ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʠʟʫʯʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ "ʢʨʘʩʥʦʢʥʠʞʥʳʭ" ʚʠʜʦʚ ʚ ʧʨʠʨʦʜʝ [5ï13]. ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʚʠʟʠʝʡ ʩʧʠʩʢʘ ʨʘʩʪʝʥʠʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

2005 ʛ. ʯʣʝʥʘʤʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʫʪʚʝʨʞʜʸʥʥʦʡ ʂʦʤʠʩʩʠʝʡ ʧʦ ʨʝʜʢʠʤ, 

ʠʩʯʝʟʘʶʱʠʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʛʨʠʙʦʚ ɽɸʆ. ɿʘ 10 ʣʝʪ ʠʟ ʩʧʠʩʢʘ ʙʳʣʦ 

ʠʩʢʣʶʯʝʥʦ 83 ʚʠʜʘ, ʘ 48 ʚʠʜʦʚ ʝʛʦ ʜʦʧʦʣʥʠʣʠ. ɺ ʩʧʠʩʢʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ, ʫʪʚʝʨʞʜʸʥʥʦʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɽɸʆ ʦʪ 

30.06.2005 ʛ., ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ 140 ʚʠʜʦʚ (10% ʦʪ ʬʣʦʨʳ ɽɸʆ).  

ʉ 1994 ʧʦ 2016 ʛʛ. ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣʦ ʠʟʫʯʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʭʨʘʥʷʝʤʳʭ ʚ ɽɸʆ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʦʙʣʘʩʪʠ, 

ʪʘʢ ʠ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʆʆʇʊ) ʨʝʛʠʦʥʘ. ɿʘ ʵʪʦʪ 
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ʧʝʨʠʦʜ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 800 ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʳ ʪʦʯʝʯʥʳʝ 

ʢʘʨʪʳ ʠʟʚʝʩʪʥʳʭ, ʠʟʫʯʝʥʳ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ ʚʠʜʦʚ 

[11ï13]. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʝʯʥʷ ʪʘʢʩʦʥʦʚ ʜʣʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʫʯʠʪʳʚʘʣʩʷ 

ʦʧʳʪ ʢʦʣʣʝʛ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ [2, 14, 15]. ʉʧʠʩʦʢ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʢ ʠʩʢʣʶʯʝʥʠʶ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

[16], ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʚʠʟʠʠ ʩʦʩʪʦʷʥʠʷ ʨʝʜʢʠʭ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʝʜʢʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʨʦʜʝ ʩʦʩʪʘʚʠʪʴ ʘʢʪʫʘʣʴʥʳʡ 

ʩʧʠʩʦʢ ʚʠʜʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʚ ɽɸʆ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʙʱʝʥʠʷ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʚʝʜʝʥʠʡ ʩʧʠʩʦʢ ʚʠʜʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʦʩʦʙʦʡ ʦʭʨʘʥʝ, ʜʦʧʦʣʥʝʥ ʯʝʪʳʨʴʤʷ ʪʘʢʩʦʥʘʤʠ.  

1) Liparis makinoana ï ʛʣʷʥʮʝʣʠʩʪʥʠʢ ʄʘʢʠʥʦ (ʨʝʜʢʠʡ, ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ, 

ʚʢʣʶʯʸʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ [17]. ɺ ɽɸʆ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ. 

ɺ ʦʙʣʘʩʪʠ ʧʨʦʭʦʜʠʪ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʛʣʷʥʮʝʣʠʩʪʥʠʢʘ ʄʘʢʠʥʦ (ʈʠʩ. 1).  

 

 

 

ʈʠʩ. 1. ɻʣʷʥʮʝʣʠʩʪʥʠʢ  ʄʘʢʠʥʦ Liparis makinoana ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚʠʜʘ ʚ ɽɸʆ. 

Fig. 1. Liparis makinoana Schlechter and the location of the species in the Jewish AR (JAR). 
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2) Euryale ferox ï ʵʚʨʠʘʣʘ ʫʩʪʨʘʰʘʶʱʘʷ. ʆʯʝʥʴ ʨʝʜʢʠʡ, ʨʝʣʠʢʪʦʚʳʡ ʚʠʜ ʚʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʸʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ʘʚʪʦʥʦʤʠʠ ʥʘ 

ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ, ʦʪʤʝʯʝʥ ʣʠʰʴ ʚ ʜʚʫʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ (ʈʠʩ. 2). 

 

  
ʈʠʩ. 2. ʕʚʨʠʘʣʘ ʫʩʪʨʘʰʘʶʱʘʷ Euryale ferox ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚʠʜʘ  ʚ ɽɸʆ. 

Fig. 2.  Euryale ferox Salisb. and the location of the species in the Jewish Autonomous Region  

 
 

 

3) Potentilla ancistrifolia ï ʣʘʧʯʘʪʢʘ ʢʨʶʯʢʦʚʘʪʦʣʠʩʪʥʘʷ. ʅʦʚʳʡ ʜʣʷ ʈʦʩʩʠʠ ʚʠʜ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʠʟʚʝʩʪʥʦʝ ʚ ʈʌ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʛ. ʌʠʣʠʧʧʦʚʘ ʚ 

ɽɸʆ [18]. ɺʠʜ ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʠʟʲʶʥʢʪʠʚʥʦ ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ (ʈʠʩ. 3). 

 

 

 

ʈʠʩ. 3. ʃʘʧʯʘʪʢʘ ʢʨʶʯʢʦʚʘʪʦʣʠʩʪʥʘʷ Potentilla ancistrifolia ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʚ ɽɸʆ. 

Fig. 3. Potentilla ancistrifolia Bunge s. str. and the location of the species in the Jewish Autonomous 

Region.  

 

 

4). Gentiana macrophylla ï ʛʦʨʝʯʘʚʢʘ ʢʨʫʧʥʦʣʠʩʪʥʘʷ. ʈʝʜʢʠʡ, ʜʝʢʦʨʘʪʠʚʥʳʡ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʚʠʜ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ɽɸʆ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ. 

ɺ ʘʚʪʦʥʦʤʠʠ ʚʳʷʚʣʝʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ (ʈʠʩ. 4). 
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ʈʠʩ. 4. ɻʦʨʝʯʘʚʢʘ ʢʨʫʧʥʦʣʠʩʪʥʘʷ Gentiana macrophylla ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ ʚ ɽɸʆ. 

Fig. 4. Gentiana macrophylla Pall. and the location of the species in the Jewish Autonomous Region. 
 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʠʜʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽɸʆ ʠʟʤʝʥʝʥʳ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ ʜʣʷ ʜʝʩʷʪʠ 

ʚʠʜʦʚ (ʊʘʙʣ. 1). 

 

 
ʊʘʙʣʠʮʘ 1. ʉʧʠʩʦʢ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩ ʠʟʤʝʥʸʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʨʝʜʢʦʩʪʠ ʚ ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

Table 1. List of protected species of vascular plants of the Jewish Autonomous Region 

 

ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʠ ʣʘʪʠʥʩʢʦʝ 

ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ 

ʂʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ ʚ 

ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ɽɸʆ 

(2006) 

ʈʝʢʦʤʝʥ-

ʜʫʝʤʘʷ 

ʢʘʪʝʛʦ-

ʨʠʷ 

ʨʝʜʢʦʩʪʠ 

ʂʨʘʪʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ 

ʚʠʜʦʚ 

1  ɹʨʘʟʝʥʠʷ ʐʨʝʙʝʨʘ  

Brasenia schreberi  

1 3ʙ ɺʳʷʚʣʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʚʠʜʘ ʚ ʉʤʠʜʦʚʠʯʩʢʦʤ ʨʘʡʦʥʝ ɽɸʆ. 

ʃʦʢʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʚʦʜʦʝʤʘʭ ʚʳʩʦʢʦʝ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʦʩʦʙʠ, ʢʘʢ ʩ ʚʝʛʝʪʘʪʠʚʥʳʤʠ, ʪʘʢ ʠ ʩ 

ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ. 

2  ɺʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ 

ʧʷʪʥʠʩʪʳʡ  

Cypripedium guttatum  

2ʙ 3ʙ ɺʠʜ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ 

ʩʦʩʪʦʷʥʠʠ, ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ 

ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʦ ʤʥʦʛʦ ʥʦʚʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ. ɺʠʜ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʦʢʨʘʱʘʶʱʠʤʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ. 

3  ɺʠʥʦʛʨʘʜʦʚʥʠʢ 

ʷʧʦʥʩʢʠʡ Ampelopsis 

japonica  

1 3ʜ ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʘ 

ʥʦʚʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʚʠʜʘ  ʥʘ  

ʛ. ʆʩʪʨʷʢ. ɺʠʜ ʚ ʨʝʛʠʦʥʝ ʥʘʭʦʜʠʪʩʷ 

ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʥʝ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʠʤʝʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʥʦʩʷʱʠʭ 
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʠ ʣʘʪʠʥʩʢʦʝ 

ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ 

ʂʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ ʚ 

ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ɽɸʆ 

(2006) 

ʈʝʢʦʤʝʥ-

ʜʫʝʤʘʷ 

ʢʘʪʝʛʦ-

ʨʠʷ 

ʨʝʜʢʦʩʪʠ 

ʂʨʘʪʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ 

ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ.  

4  ɼʨʝʚʦʛʫʙʝʮ 

ʧʣʝʪʝʦʙʨʘʟʥʳʡ Celastrus 

flagellaris  

2ʘ 3ʜ ɺʠʜ ʥʘʭʦʜʠʪʩʷ ʚ ʙʣʘʛʦʧʦʣʫʯʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɺʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʚʠʜʘ ʚ 

ʜʦʣʠʥʝ ʨʝʢʠ ɸʤʫʨ. ʈʘʩʪʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʞʠʟʥʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʠʤʝʶʪʩʷ ʧʣʦʜʦʥʦʩʷʱʠʝ 

ʦʩʦʙʠ. 

5  ɼʫʨʥʦʣʠʩʪʥʠʢ ʗʪʘʙʝ 

Dysophylla jatabeana  

2ʘ 1 ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʩʪʝʥʠʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝ ʚʳʷʚʣʝʥʳ, ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ ʜʦ 1 

(ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ). 

6  ɾʠʤʦʣʦʩʪʴ ʄʘʘʢʘ  

Lonicera maackii  

2ʘ 3ʜ ɺʠʜ ʥʝ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚ ʨʝʛʠʦʥʝ, ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚ ʜʦʣʠʥʝ ʨʝʢʠ 

ɸʤʫʨ. ʂʫʩʪʘʨʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʤʝʶʪʩʷ 

ʮʚʝʪʫʱʠʝ ʠ ʧʣʦʜʦʥʦʩʷʱʠʝ  

ʨʘʩʪʝʥʠʷ. 

7  ʂʠʨʢʘʟʦʥ ʩʢʨʫʯʝʥʥʳʡ 

Aristolochia contorta  

2ʘ 1 ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ 

ʦʜʥʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʜʘʥʥʦʛʦ 

ʚʠʜʘ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʜʨʫʛʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚʠʜʘ ʥʝ 

ʚʳʷʚʣʝʥʳ. ʄʝʩʪʦʦʙʠʪʘʥʠʝ ʚʠʜʘ 

(ʣʝʚʳʡ ʙʝʨʝʛ ʟʘʣʠʚʘ ʨʝʢʠ 

ɺʝʨʪʦʧʨʘʰʠʭʘ) ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʚʷʟʠ ʩʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦʤ ʤʦʩʪʘ ʯʝʨʝʟ ʨ. ɸʤʫʨ. 

8  ʃʦʪʦʩ ʂʦʤʘʨʦʚʘ  

Nelumbo komarovii  

1 2ʘ ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʘ 

ʧʦʢʘʟʘʣʠ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʘ ʚ ʨʷʜʝ 

ʚʦʜʦʝʤʦʚ ʦʙʣʘʩʪʠ ʩʦʢʨʘʱʘʝʪʩʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʠʪʴ ʢʘʪʝʛʦʨʠʶ 

ʨʝʜʢʦʩʪʠ ʥʘ 2ʘ. 

9  ʇʠʦʥ ʤʦʣʦʯʥʦʮʚʝʪʢʦʚʳʡ 

Paeonia lactiflora  

 

2ʙ 

 

3ʙ 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ 

ʜʝʩʷʪʠ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʡ 
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʠ ʣʘʪʠʥʩʢʦʝ 

ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ 

ʂʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ ʚ 

ʂʨʘʩʥʦʡ 

ʢʥʠʛʝ ɽɸʆ 

(2006) 

ʈʝʢʦʤʝʥ-

ʜʫʝʤʘʷ 

ʢʘʪʝʛʦ-

ʨʠʷ 

ʨʝʜʢʦʩʪʠ 

ʂʨʘʪʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ 

ʚʠʜʦʚ 

ʚʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

ʩʫʭʠʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, 

ʩʧʦʩʦʙʝʥ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʧʠʨʦʛʝʥʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ. ʂʘʪʝʛʦʨʠʷ 

çʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚʠʜʳè (2ʙ) ʜʘʥʥʦʤʫ ʚʠʜʫ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ. 

10   ʉʚʝʨʮʠʷ ʯʝʤʝʨʠʮʝʚʘʷ 

Swertia veratroides  

1 3ʜ ɺʳʷʚʣʝʥʳ  ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʚʠʜʘ ʥʘ ʭʨ. ɼʘʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʠʪʴ ʢʘʪʝʛʦʨʠʶ 

ʨʝʜʢʦʩʪʠ ʚʠʜʘ. ɺʠʜ ʥʝ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. 

 
ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

çʢʨʘʩʥʦʢʥʠʞʥʳʭè ʚʠʜʦʚ. ʇʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʢʣʶʯʠʪʴ  

12 ʚʠʜʦʚ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽɸʆ [16]:  

1) ʚʠʜ,r ʨʘʩʰʠʨʷʶʱʠʝ ʩʚʦʡ ʘʨʝʘʣ ʚ ɽɸʆ, ʣʦʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʥʘʭʦʜʪ̫ʩʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʪʩʫʪʩʪʚʫʶʪ 

ʘʛʨʝʩʩʠʚʥʳʝ ʫʛʨʦʞʘʶʱʠʝ ʬʘʢʪʦʨʳ: ʟʦʨʴʢʘ (ʣʠʭʥʠʩ) ʩʚʝʨʢʘʶʱʘʷ Lychnis fulgens, 

ʣʠʣʠʷ ʧʝʥʩʠʣʴʚʘʥʩʢʘʷ (ʜʘʫʨʩʢʘʷ) Lilium pensylvanicum, ʦʨʝʭ ʤʘʥʴʯʞʫʨʩʢʠʡ 

Juglans mandshurica, ʨʦʜʦʜʝʥʜʨʦʥ ʜʘʫʨʩʢʠʡ Rhododendron dauricum;  

2) ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʶʱʝʛʦʩʷ ʨʦʜʘ, ʩʣʦʞʥʦ ʠʜʝʥʪʠ-

ʬʠʮʠʨʫʝʤʳʡ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ: ʨʦʛʫʣʴʥʠʢ (ʚʦʜʷʥʦʡ ʦʨʝʭ) ʤʘʥʴʯʞʫʨʩʢʠʡ Trapa 

manshurica; 

3) ʚʠʜʳ ʩ ʠʟʤʝʥʠʚʰʠʤʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ: ʣʦʤʦʥʦʩ ʢʦʢʦʨʳ-

ʰʝʣʠʩʪʥʳʡ Clematis aethusifolia; 

4) ʚʠʜʳ, ʪʨʝʙʫʶʱʠʝ ʫʪʦʯʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ: ʣʶʙʢʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ 

Platanthera extremiorientalis; 

5) ʚʠʜʳ ʩ ʢʘʪʝʛʦʨʠʝʡ ʨʝʜʢʦʩʪʠ 0 (çʚʝʨʦʷʪʥʦ ʠʩʯʝʟʥʫʚʰʠʝ ʚʠʜʳè), ʥʝ 

ʦʪʤʝʯʘʚʰʠʝʩʷ ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽɸʆ: ʥʝʜʦʪʨʦʛʘ ʄʘʘʢʘ Impatiens 

maackii, ʩʘʩʩʘʧʘʨʠʣʴ ʄʘʢʩʠʤʦʚʠʯʘ Smilax maximowiczii, ʩʧʘʨʞʘ ʤʘʣʦʚʝʪʚʠʩʪʘʷ 

Asparagus oligoclonos, ʪʨʝʭʢʦʩʪʦʯʥʠʢ ʚʳʷʤʯʘʪʳʡ Triosteum sinuatum, ʭʦʩʪʘ 

ʣʘʥʮʝʪʦʣʠʩʪʥʘʷ Hosta lancifolia. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʥʳʡ ʩʧʠʩʦʢ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ɽɸʆ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʚʢʣʶʯʘʝʪ 132 ʚʠʜʘ (9,15% ʦʪ ʚʩʝʡ ʬʣʦʨʳ ʦʙʣʘʩʪʠ) (ʊʘʙʣ. 2). 

ʀʟ ʵʪʦʛʦ ʯʠʩʣʘ 28 ʚʠʜʦʚ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [17].  
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ʊʘʙʣʠʮʘ 2. ʉʧʠʩʦʢ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

Table 2. Ratio of the main systematic groups of vascular plants of the EAO flora 

and the Red Book of the Jewish Autonomous Region (2017) 

 

ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

1  ɸʜʣʫʤʠʷ ʘʟʠʘʪʩʢʘʷ Adlumia asiatica Ohwi 3ʜ 2ʘ 

2  
ɸʣʝʚʨʠʪʦʧʪʝʨʠʩ ʩʝʨʝʙʨʠʩʪʳʡ Aleuritopteris argentea 

(S.G. Gmel.) Fee 

3ʚ  ï  

3  ɸʣʴʜʨʦʚʘʥʜʘ ʧʫʟʳʨʯʘʪʘʷ Aldrovanda vesiculosa L. 2ʘ 3ʚ 

4  
ɸʭʫʜʝʤʠʷ ʷʧʦʥʩʢʘʷ Achudemia japonica 

Maxim. 

3ʚ  ï  

5  
ɹʦʨʦʜʘʪʢʘ ʷʧʦʥʩʢʘʷ Pogonia japonica 

Reichenb. fil. 

2ʘ 3ʛ 

6  
ɹʦʷʨʳʰʥʠʢ 

ʧʝʨʠʩʪʦʥʘʜʨʝʟʘʥʥʳʡ 

Crataegus pinnatiflda 

Bunge 

3ʛ  ï  

7  
ɹʨʘʟʝʥʠʷ ʐʨʝʙʝʨʘ Brasenia schreberi J.F. 

Gmel. 

3ʙ 1 

8  
ɹʨʦʚʥʠʢ ʦʜʥʦʢʣʫʙʥʝʚʳʡ Herminium monorchis 

(L.) R. Br. 

2ʘ  ï  

9  
ɺʘʩʠʣʠʩʪʥʠʢ 

ʣʦʞʥʦʣʝʧʝʩʪʢʦʚʳʡ 

Thalictrum petaloideum 

L. 

3ʚ  ï  

10  
ɺʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ 

ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ 

Cypripedium macranthon 

Sw. 

2ʙ 3ʙ 

11  
ɺʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ ʥʘʩʪʦʷʱʠʡ Cypripedium calceolus 

L. 

2ʙ 3ʙ 

12  
ɺʝʥʝʨʠʥ ʙʘʰʤʘʯʦʢ ʧʷʪʥʠʩʪʳʡ Cypripedium guttatum 

Sw. 

3ʙ  ï  

13  ɺʝʩʝʥʥʠʢ ʟʚʸʟʜʯʘʪʳʡ Eranthis stellata Maxim. 3ʛ  ï  

14  

ɺʠʥʦʛʨʘʜʦʚʥʠʢ 

ʢʦʨʦʪʢʦʥʦʞʢʦʚʳʡ 

Ampelopsis 

brevipedunculata 

(Maxim.) Trautv. 

3ʛ  ï  

15  
ɺʠʥʦʛʨʘʜʦʚʥʠʢ ʷʧʦʥʩʢʠʡ Ampelopsis japonica 

(Thunb.) Makino 

3ʜ 1 

16  
ɺʣʘʛʘʣʠʱʝʮʚʝʪʥʠʢ ʪʦʥʢʠʡ Coleanthus subtilis 

(Tratt.) Seidel 

2ʘ 1 

17  ɺʦʜʦʩʙʦʨ ʟʝʣʝʥʦʮʚʝʪʢʦʚʳʡ Aquilegia viridiflora Pall. 2ʘ  ï  

18  

ɺʦʨʦʙʝʡʥʠʢ ʢʨʘʩʥʦʢʦʨʥʝʚʦʡ Lithospermum 

erythrorhizon Siebold et 

Zucc. 

3ʛ  ï  

19  

ɻʘʣʝʘʨʠʩ (ʷʪʨʳʰʥʠʢ) 

ʢʨʫʛʣʦʛʫʙʳʡ 

Galearis (Orchis) 

cyclochila (Franch. et 

Savat.) Soo 

2ʘ  ï  

20  
ɻʣʷʥʮʝʣʠʩʪʥʠʢ (ʣʠʧʘʨʠʩ) 

ʷʧʦʥʩʢʠʡ 

Liparis japonica (Miq.) 

Maxim. 

3ʜ 3ʚ 
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

21  
ɻʣʷʥʮʝʣʠʩʪʥʠʢ ʄʘʢʠʥʦ Liparis makinoana 

Schlechter   

3ʜ 3ʜ 

22  ɻʥʝʟʜʦʚʢʘ ʘʟʠʘʪʩʢʘʷ Neottia asiatica Ohwi 2ʘ  ï  

23  
ɻʥʝʟʜʦʚʢʘ ʩʦʩʦʯʢʦʥʦʩʥʘʷ Neottia papilligera 

Schlechter 

3ʛ  ï  

24  
ɻʥʝʟʜʦʮʚʝʪʢʘ ʢʣʦʙʫʯʢʦʚʘʷ Neottianthe cucullata 

(L.) Schlechter 

3ʙ 3ʙ 

25  
ɻʦʨʝʯʘʚʢʘ ʢʨʫʧʥʦʣʠʩʪʥʘʷ Gentiana macrophylla 

Pall. 

3ʜ  ï  

26  
ɻʦʨʥʦʷʪʨʳʰʥʠʢ (ʦʨʝʦʨʭʠʩ) 

ʨʘʩʢʠʜʠʩʪʳʡ 

Oreorchis patens (Lindl.) 

Lindl. 

1  ï  

27  
ɻʨʫʰʘ ʫʩʩʫʨʠʡʩʢʘʷ Pyrus ussuriensis 

Maxim. 

3ʛ  ï  

28  ɻʫʙʘʩʪʠʢ ʪʦʥʝʥʴʢʠʡ Mimulus tenellus Bunge 3ʛ  ï  

29  
ɻʫʩʠʥʳʡ ʣʫʢ ʤʘʣʦʮʚʝʪʢʦʚʳʡ Gagea pauciflora Turcz. 

ex Ledeb. 

1  ï  

30  
ɻʶʣʴʜʝʥʰʪʝʜʪʠʷ ʚʝʩʝʥʥʷʷ Gueldenstaedtia verna 

(Georgi) Boriss. 

3ʚ  ï  

31  ɼʝʡʮʠʷ ʛʣʘʜʢʘʷ Deutzia glabrata Kom. 1 2ʘ 

32  
ɼʝʥʥʰʪʝʜʪʠʷ ɺʠʣʴʬʦʨʜʘ Dennstaedtia wilfordii 

(Moore) Christ 

3ʜ  ï  

33  
ɼʝʥʥʰʪʝʜʪʠʷ ʚʦʣʦʩʠʩʪʘʷ Dennstaedtia hirsuta 

(Sw.) Mett. 

2ʘ  ï  

34  
ɼʠʦʩʢʦʨʝʷ ʥʠʧʧʦʥʩʢʘʷ Dioscorea nipponica 

Makino 

3ʜ 2ʙ 

35  
ɼʨʝʚʦʛʫʙʝʮ ʧʣʝʪʝʦʙʨʘʟʥʳʡ Celastrus flageliaris 

Rupr. 

3ʜ  ï  

36  
ɼʨʝʤʣʠʢ ʩʦʩʦʯʢʦʚʳʡ Epipactis papillosa 

Franch. et Savat. 

2ʘ  ï  

37  
ɼʨʝʤʣʠʢ ʊʫʥʙʝʨʛʘ Epipactis thunbergii A. 

Gray 

2ʘ  ï  

38  
ɼʫʨʥʦʣʠʩʪʥʠʢ  ʗʪʘʙʝ Dysophylla jatabeana 

Makino 

1  ï  

39  

ɾʝʣʪʦʮʚʝʪ ʘʤʫʨʩʢʠʡ 

(ɻʦʨʠʮʚʝʪ ʘʤʫʨʩʢʠʡ) 

Chrysocyathus  

amurensis (Regel et 

Radde) Holub  

(Adonis amurensis Regel 

et Radde) 

2ʙ  ï  

40  
ɾʝʥʴʰʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ Panax ginseng ʉ.ɸ. 

ʄʝʫ. 

0 1 

41  
ɾʠʚʦʢʦʩʪʴ ʢʨʫʧʥʦʮʚʝʪʢʦʚʘʷ Delphinium grandiflorum 

L. 

3ʚ  ï  

42  
ɾʠʚʦʢʦʩʪʴ ʄʘʘʢʘ Delphinium maackianum 

Regel 

3ʛ  ï  
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

43  
ɾʠʤʦʣʦʩʪʴ ʄʘʘʢʘ Lonicera maackii (Rupr.) 

Herd. 

3ʜ  ï  

44  ɿʚʝʟʜʯʘʪʢʘ ʚʠʣʴʯʘʪʘʷ Stellaria dichotoma L. 3ʛ  ï  

45  ʀʩʪʦʜ ʷʧʦʥʩʢʠʡ Polygala japonica Houtt. 3ʛ  ï  

46  
ʂʘʣʠʧʩʦ ʣʫʢʦʚʠʯʥʘʷ Calypso bulbosa (L.) 

Oakes 

1 3ʙ 

47  
ʂʘʣʴʜʝʟʠʷ ʧʦʯʢʦʚʠʜʥʘʷ Caldesia reniformis (D. 

Don) Makino 

2ʘ 1 

48  
ʂʘʤʳʰ ʥʠʧʧʦʥʩʢʠʡ Scirpus nipponicus 

Makino 

3ʛ  ï  

49  
ʂʘʨʘʛʘʥʘ ʤʘʥʴʯʞʫʨʩʢʘʷ Caragana manshurica 

(Kom.) Kom. 

3ʛ  ï  

50  ʂʘʩʘʪʠʢ ʤʝʯʝʚʠʜʥʳʡ Iris ensata Thunb. 3ʜ 3ʛ 

51  ʂʘʩʘʪʠʢ ʥʠʟʢʠʡ Iris humilis Georgi 2ʘ  ï  

52  
ʂʝʜʨ ʢʦʨʝʡʩʢʠʡ (ʉʦʩʥʘ 

ʢʦʨʝʡʩʢʘʷ) 

Pinus koraiensis Siebold 

et Zucc. 

3ʛ  ï  

53  
ʂʠʨʢʘʟʦʥ ʩʢʨʫʯʝʥʥʳʡ Aristolochia contorta 

Bunge 

1  ï  

54  
ʂʠʩʣʠʮʘ ʦʙʨʘʪʥʦʪʨʝʫʛʦʣʴʥʘʷ Oxalis obtriangulata 

Maxim. 

2ʘ  ï  

55  ʂʦʚʳʣʴ ʙʘʡʢʘʣʴʩʢʠʡ Stipa baicalensis Roshev. 1  ï  

56  
ʂʦʢʫʰʥʠʢ ʢʦʤʘʨʥʠʢʦʚʳʡ Gymnadenia conopsea 

(L.) R. Br. 

2ʘ  ï  

57  
ʂʦʣʦʢʦʣʴʥʠʢ ʤʝʣʢʦʚʦʣʦʩʠʩʪʳʡ Codonopsis pilosula 

(Franch.) Nannf. 

3ʛ  ï  

58  ʂʦʧʝʝʯʥʠʢ ʘʣʴʧʠʡʩʢʠʡ Hedysarum alpinum L. 2ʘ  ï  

59  
ʂʦʩʪʝʥʝʮ ʩʪʝʥʥʦʡ Asplenium ruta-muraria 

L. 

2ʘ  ï  

60  
ʂʨʠʚʦʢʫʯʥʠʢ ʩʠʙʠʨʩʢʠʡ Camptosorus sibiricus 

Rupr. 

3ʙ  ï  

61  
ʂʨʳʣʘʪʦʯʘʰʝʯʥʠʢ ʚʴʶʱʠʡʩʷ Pterigocalyx volubilis 

Maxim. 

3ʛ  ï  

62  
ʂʫʙʳʰʢʘ ʤʘʣʘʷ Nuphar pumila (Timm) 

DC. 

2ʘ  ï  

63  

ʂʫʧʝʥʘ ʦʙʝʨʪʢʦʚʘʷ Polygonatum 

involucratum (Franch. et 

Savat.) Maxim. 

3ʙ  ï  

64  
ʃʘʧʯʘʪʢʘ ʢʨʶʯʢʦʚʘʪʦʣʠʩʪʥʘʷ Potentilla ancistrifolia 

Bunge s. str. 

3ʜ  ï  

65  
ʃʘʩʪʦʚʝʥʴ ʟʘʦʩʪʨʸʥʥʳʡ Vincetoxicum 

acuminatum Decne. 

3ʛ  ï  

66  
ʃʘʩʪʦʚʝʥʴ ʥʝʧʨʠʷʪʥʳʡ Vincetoxicum 

inamoenum Maxim. 

3ʛ  ï  
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

67  

ʃʘʩʪʦʚʝʥʴ ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʡ Vincetoxicum 

amplexicaule Siebold et 

Zucc. 

3ʛ  ï  

68  ʃʠʣʠʷ ɹʫʰʘ Lilium buschianum Lodd. 2ʙ  ï  

69  ʃʠʣʠʷ ʜʚʫʨʷʜʥʘʷ Lilium distichum Nakai 2ʙ  ï  

70  
ʃʠʣʠʷ ʤʦʟʦʣʠʩʪʘʷ Lilium callosum Siebold 

et Zucc. 

2ʙ 3ʛ 

71  ʃʠʣʠʷ ʥʠʟʢʘʷ Lilium pumilum Delile 2ʙ  ï  

72  
ʃʠʤʦʥʥʠʢ ʢʠʪʘʡʩʢʠʡ Schisandra chinensis 

(Turcz.) Baill. 

2ʙ  ï  

73  
ʃʣʦʡʜʠʷ ʪʨʸʭʮʚʝʪʢʦʚʘʷ Lloydia triflora (Ledeb.) 

Baker 

2ʘ  ï  

74  
ʃʦʤʦʥʦʩ ʧʠʣʴʯʘʪʦʣʠʩʪʥʳʡ Clematis serratifolia 

Rehder 

3ʛ  ï  

75  
ʃʦʤʦʥʦʩ ʰʠʨʦʢʦʨʘʩʩʝʯʸʥʥʳʡ Clematis latisecta 

(Maxim.) Prantl 

2ʘ  ï  

76  
ʃʦʪʦʩ ʂʦʤʘʨʦʚʘ Nelumbo komarovii 

Grossh. 

2ʘ 3ʛ 

77  
ʃʫʥʦʢʫʯʥʠʢ ʛʫʩʪʦʩʦʨʫʩʦʚʳʡ Lunathyrium pycnosorum 

(Christ) Koidz. 

3ʛ  ï  

78  
ʃʶʙʢʘ ʢʦʤʘʨʥʠʢʦʚʘʷ Platanthera tipuloides 

(L. f.) Lindl. 

3ʜ  ï  

79  
ʃʶʙʢʘ ʌʨʝʡʥʘ  

 

Platanthera freynii 

Kraenzl.  

3ʜ  ï  

80  

ʄʘʪʦʯʥʠʢ ɿʠʙʦʣʴʜʘ 

(ɼʫʜʥʠʢ ʄʠʢʝʣʷ) 

Ostericum sieboldii  

(Mig.) Nakai (Angelica 

miqueliana Maxim.) 

2ʘ  ï  

81  

ʄʥʦʛʦʨʷʜʥʠʢ ʫʢʦʨʝʥʷʶʱʠʡʩʷ Polystichum 

craspedosorum (Maxim.) 

Diels 

3ʛ  ï  

82  
ʄʷʢʦʪʥʠʮʘ ʦʜʥʦʣʠʩʪʥʘʷ Malaxis monophyllos 

(L.) Sw. 

3ʙ  ï  

83  
ʅʘʜʙʦʨʦʜʥʠʢ ʙʝʟʣʠʩʪʥʳʡ Epipogium aphyllum 

(F.W. Schmidt) Sw. 

1 2ʘ 

84  
ʅʠʪʝʣʠʩʪʥʠʢ ʩʠʙʠʨʩʢʠʡ Filifolium sibiricum (L.) 

Kitam. 

3ʚ  ï  

85  
ʅʦʚʦʤʦʣʠʥʠʷ ʤʘʥʴʯʞʫʨʩʢʘʷ Neomolinia mandshurica 

(Maxim.) Honda 

3ʜ  ï  

86  
ʅʦʨʠʯʥʠʢ ʘʤʛʫʥʩʢʠʡ Scrophularia amgunensis 

Fr. Schmidt 

2ʘ  ï  

87  ʆʤʝʞʥʠʢ ʷʚʘʥʩʢʠʡ Oenanthe javanica DC. 3ʛ  ï  

88  ʇʠʦʥ ʤʦʣʦʯʥʦʮʚʝʪʢʦʚʳʡ Paeonia lactiflora Pall. 3ʙ 2ʙ 

89  ʇʠʦʥ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ Paeonia obovata Maxim. 2ʙ 3ʙ 
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

90  
ʇʠʨʨʦʟʠʷ ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʘʷ Pyrrosia petiolosa 

(Christ et Baroni) Ching 

3ʛ 3ʛ 

91  

ʇʣʘʫʥʦʢ ʪʘʤʘʨʠʩʢʦʚʳʡ Lycopodioides 

tamariscina (P. Beauv.) 

Tzvel. (Selaginella 

tamariscina (Beauv.) 

Spring) 

3ʙ  ï  

92  
ʇʦʜʣʝʩʥʠʢ ʢʨʘʩʥʦʮʚʝʪʢʦʚʳʡ Sanicula rubriflora Fr. 

Schmidt ex Maxim. 

3ʙ  ï  

93  
ʇʦʜʤʘʨʝʥʥʠʢ ʫʜʠʚʠʪʝʣʴʥʳʡ Galium paradoxum 

Maxim. 

3ʛ  ï  

94  
ʇʦʣʦʣʝʧʝʩʪʥʠʢ ʟʝʣʸʥʳʡ Coeloglossum viride (L.) 

C. Hartm. 

3ʙ  ï  

95  
ʇʦʥʝʨʦʨʭʠʩ ʤʘʣʦʮʚʝʪʢʦʚʳʡ Ponerorchis pauciflora 

(Lindl.) Ohwi 

3ʜ 2ʘ 

96  
ʇʨʦʩʪʨʝʣ ʢʠʪʘʡʩʢʠʡ Pulsatilla chinensis 

(Bunge) Regel 

3ʛ  ï  

97  

ʇʨʦʪʦʚʫʜʩʠʷ ʤʘʥʴʯʞʫʨʩʢʘʷ Protowoodsia 

manchuriensis (Hook.) 

Ching 

3ʛ  ï  

98  
ʇʫʟʳʨʝʧʣʦʜʥʠʢ ʘʤʫʨʩʢʠʡ Physocarpus amurensis 

(Maxim.) Maxim. 

3ʛ  ï  

99  
ʇʫʩʪʳʨʥʠʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ Leonurus macranthus 

Maxim. 

3ʛ  ï  

100  
ʇʫʯʢʦʮʚʝʪ ʪʨʫʙʢʦʮʚʝʪʢʦʚʳʡ Phacellanthus tubiflorus 

Siebold et Zucc. 

2ʘ  ï  

101  
ʇʷʪʠʣʠʩʪʦʯʥʠʢ ʢʫʩʪʘʨʥʠʢʦʚʳʡ Pentaphylloides fruticosa 

(L.) O. Schwarz 

3ʙ  ï  

102  

ʈʘʧʦʥʪʠʢʫʤ ʦʜʥʦʮʚʝʪʢʦʚʳʡ 

(ʙʦʣʴʰʝʛʦʣʦʚʥʠʢ 

ʦʜʥʦʮʚʝʪʢʦʚʳʡ) 

Rhaponticum uniflorum 

DC. 

(Stemmacantha uniflora 

(L.)) 

3ʚ  ï  

103  
ʈʷʙʯʠʢ ʄʘʢʩʠʤʦʚʠʯʘ Fritillaria maximowiczii 

Freyn 

3ʜ  ï  

104  
ʉʚʝʨʮʠʷ ʯʝʤʝʨʠʮʝʚʘʷ Swertia veratroides 

Maxim. ex Kom. 

3ʜ  ï  

105  

ʉʚʦʙʦʜʥʦʷʛʦʜʥʠʢ 

(ʘʢʘʥʪʦʧʘʥʘʢʩ) 

ʩʠʜʷʯʝʮʚʝʪʢʦʚʳʡ 

Eleutherococcus 

sessiliflorus (Rupr. et 

Maxim.) S.Y. Hu 

3ʜ  ï  

106  
ʉʝʢʫʨʠʥʝʛʘ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʘʷ Securinega suffruticosa 

(Pall.) Rehd. 

3ʚ  ï  

107  
ʉʢʨʫʯʝʥʥʠʢ ʢʠʪʘʡʩʢʠʡ Spiranthes sinensis 

(Pers.) Ames 

3ʙ  ï  

108  ʉʤʦʨʦʜʠʥʘ ʣʝʞʘʯʘʷ Ribes procumbens Pall. 3ʙ  ï  
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

109  
ʉʦʩʩʶʨʝʷ ʙʣʝʩʪʷʱʘʷ Saussurea splendida 

Kom. 

3ʘ  ï  

110  
ʉʦʩʩʶʨʝʷ ʢʨʫʧʥʦʣʠʩʪʥʘʷ Saussurea grandifolia 

Maxim. 

3ʜ  ï  

111  
ʉʦʩʩʶʨʝʷ ʫʩʩʫʨʠʡʩʢʘʷ Saussurea ussurienis 

Maxim. 

3ʛ  ï  

112  
ʉʪʝʚʝʥʠʷ ʣʝʚʢʦʡʥʘʷ Stevenia cheiranthoides 

DC. 

2ʘ  ï  

113  

ʊʘʡʥʠʢ ʩʦʩʥʦʚʳʡ 

(ʊʘʡʥʠʢ ʉʘʚʘʪʴʝ) 

Listera pinetorum Lindl. 

(Listera savatieri Maxim. 

ex Kom.) 

3ʜ  ï  

114  ʊʨʘʧʝʣʣʘ ʢʠʪʘʡʩʢʘʷ Trapella sinensis Olivier 3ʜ 3ʛ 

115  
ʊʨʸʭʙʦʨʦʜʥʠʢ ʢʠʪʘʡʩʢʠʡ Tripogon chinensis 

(Franch.) Hack. 

3ʛ 2ʘ 

116  
ʊʨʦʤʩʜʦʨʬʠʷ ʨʝʩʥʠʪʯʘʪʘʷ Trommsdorffia ciliata 

(Thunb.) Sojak 

3ʙ  ï  

117  
ʌʠʘʣʢʘ ʂʫʟʥʝʮʦʚʘ Viola kusnezowiana W. 

Beck. 

3ʛ  ï  

118  ʌʠʘʣʢʘ ʄʶʣʴʜʦʨʬʘ Viola muehldorfii Kiss 2ʘ  ï  

119  ʌʠʘʣʢʘ ʦʜʥʦʮʚʝʪʢʦʚʘʷ Viola uniflora L. 2ʘ  ï  

120  
ʌʠʘʣʢʘ ʨʝʩʥʠʪʯʘʪʦ ï 

ʯʘʰʝʣʠʩʪʥʠʢʦʚʘʷ 

Viola trichosepala (W. 

Beck.) Juz. 

2ʘ  ï  

121  

ʍʨʠʟʘʥʪʝʤʘ ɿʘʚʘʜʩʢʦʛʦ 

(ɼʝʥʜʨʘʥʪʝʤʘ ɿʘʚʘʜʩʢʦʛʦ) 

Chrysanthemum 

zawadskii Herbich 

(Dendranthema 

zawadskii (Herbich) 

Tzvel.) 

3ʙ  ï  

122  

ʍʨʠʟʘʥʪʝʤʘ ʥʘʢʪʦʥʛʝʥʩʢʘʷ 

(ɼʝʥʜʨʘʥʪʝʤʘ ʥʘʢʪʦʥʛʝʥʩʢʘʷ) 

Chrysanthemum 

naktongense Nakai 

(Dendranthema 

naktongense (Nakai) 

Tzvel.) 

3ʛ  ï  

123  
ʏʠʡ ʩʠʙʠʨʩʢʠʡ Achnatherum sibiricum 

(L.) Keng ex Tzvel. 

3ʛ  ï  

124  
ʐʝʨʩʪʝʩʪʝʙʝʣʴʥʠʢ ʂʦʤʘʨʦʚʘ Eriocaulon komarovii 

Tzvel. 

2ʘ 1 

125  ʐʠʧʦʚʥʠʢ ʢʦʨʝʡʩʢʠʡ Rosa koreana Kom. 3ʚ  ï  

126  
ʐʠʨʦʢʦʢʦʣʦʢʦʣʴʯʠʢ 

ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ 

Platycodon grandiflorus 

(Jacq.) A. DC. 

3ʜ  ï  

127  
ʐʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ Scutellaria baicalensis 

Georgi 

2ʘ  ï  

128  
ʑʠʪʦʚʥʠʢ ɻʝʨʠʥʛʘ Dryopteris goeringiana 

(G. Kunze) Koidz. 

3ʛ  ï  
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ˉ 

ʧ/ʧ 

ʈʫʩʩʢʦʝ ʥʘʟʚʘʥʠʝ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ɽɸʆ  

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʌ 

(ʢʘʪʝʛʦʨʠʷ 

ʨʝʜʢʦʩʪʠ) 

129  
ʑʠʪʦʯʝʰʫʡʥʠʢ ʫʩʩʫʨʠʡʩʢʠʡ Pleopeltis ussuriensis 

Regel et Maack 

3ʛ  ï  

130  ʕʚʨʠʘʣʘ ʫʩʪʨʘʰʘʶʱʘʷ Euryale ferox Salisb. 1 1 

131  

ʕʜʝʣʴʚʝʡʩ ʩʢʫʯʝʥʥʳʡ Leontopodium 

conglobatum (Turcz.) 

Hand.-Mazz. 

2ʘ  ï  

132  

ʖʥʛʠʷ ʪʦʥʢʦʣʠʩʪʥʘʷ Youngia tenuifolia 

(Willd.) Babʩ. et 

Stebbins 

3ʚ  ï  

* ʀʩʧʦʣʴʟʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʪʝʛʦʨʠʡ ʨʝʜʢʦʩʪʠ ʚʠʜʦʚ, ʧʨʠʥʷʪʘʷ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2008) ʠ ʚ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ (2006) 

 

ɼʘʥʥʳʡ ʩʧʠʩʦʢ ʫʪʚʝʨʞʜʸʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɽʚʨʝʡʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ˉ 49-ʧʧ ʦʪ 17.02.2017 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʝ 

2 ʢ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʦʪ 30.06.2005  

 ̄156-ʧʧ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʝʡ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ, 

ʚʢʣʶʯʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠè. 

 

ɺʠʜʳ ʦʙʥʦʚʣʸʥʥʦʛʦ ʩʧʠʩʢʘ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ɽɸʆ, ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʂʨʘʩʥʦʡ ʢʥʠʛʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2008) [17].  

ʂʘʪʝʛʦʨʠʷ 0 (ʚʝʨʦʷʪʥʦ ʠʩʯʝʟʥʫʚʰʠʝ ʚʠʜʳ); ʢ ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʸʥ 1 ʚʠʜ ð 

ʞʝʥʴʰʝʥʴ ʥʘʩʪʦʷʱʠʡ ï Panax ginseng. ʇʦʩʣʝʜʥʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚʠʜʘ 

ʚ ʨʝʛʠʦʥʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʝʚʷʥʦʩʪʳʝ ʛʦʜʳ XX ʚʝʢʘ [1; 2].  

ʂʘʪʝʛʦʨʠʷ 1 (ʚʠʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ); ʢ ʢʘʪʝʛʦʨʠʠ 

ʦʪʥʝʩʸʥʦ 9 ʚʠʜʦʚ: ʢʘʣʠʧʩʦ ʣʫʢʦʚʠʯʥʘʷ  Calypso bulbosa, ʙʨʘʟʝʥʠʷ ʐʨʝʙʝʨʘ 

Brasenia schreberi, ʚʠʥʦʛʨʘʜʦʚʥʠʢ ʷʧʦʥʩʢʠʡ  Ampelopsis japonica ʠ ʜʨʫʛʠʝ.  

ʂʘʪʝʛʦʨʠʷ 2 (ʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚʠʜʳ) ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʧʦʜʢʘʪʝʛʦʨʠʠ:  

 ï 2ʘ (ʪʘʢʩʦʥʳ, ʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ 

ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ); ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽɸʆ ʢ ʧʦʜʢʘʪʝʛʦʨʠʠ 2ʘ ʦʪʥʝʩʝʥʳ  

30 ʚʠʜʦʚ: ʙʦʨʦʜʘʪʢʘ ʷʧʦʥʩʢʘʷ Pogonia japonica, ʚʣʘʛʘʣʠʱʝʮʚʝʪʥʠʢ ʪʦʥʢʠʡ 

Coleanthus subtilis, ʢʫʙʳʰʢʘ ʤʘʣʘʷ Nuphar pumila ʠ ʜʨ.  

 ï 2ʙ (ʪʘʢʩʦʥʳ, ʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ); ʢ ʧʦʜʢʘʪʝʛʦʨʠʠ 2ʘ ʦʪʥʝʩʝʥʳ 9 ʚʠʜʦʚ: ʞʝʣʪʦʮʚʝʪ 

ʘʤʫʨʩʢʠʡ Chrysoceathus amurensis, ʣʠʤʦʥʥʠʢ ʢʠʪʘʡʩʢʠʡ Schisandra chinensis ʠ ʜʨ.  

ʂʘʪʝʛʦʨʠʷ 3 (ʨʝʜʢʠʝ ʚʠʜʳ) ʨʘʟʙʠʪʘ ʥʘ ʧʦʜʢʘʪʝʛʦʨʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʢʨʠʪʝʨʠʷʤ: 

 ï 3ʘ (1 ʚʠʜ) ð ʫʟʢʦʘʨʝʘʣʴʥʳʝ ʵʥʜʝʤʠʢʠ (ʩʦʩʩʶʨʝʷ ʙʣʝʩʪʷʱʘʷ Saussurea 

splendida);  
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 ï 3ʙ (15 ʚʠʜʦʚ) ð ʨʝʜʢʠʡ ʚʠʜ, ʠʤʝʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʨʝʘʣ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʩ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ 

(ɻʥʝʟʜʦʮʚʝʪʢʘ ʢʣʦʙʫʯʢʦʚʘʷ Neottianthe cucullata, ʩʢʨʫʯʝʥʥʠʢ ʢʠʪʘʡʩʢʠʡ Spiranthes 

sinensis ʠ ʜʨ.);  

 ï 3ʚ (10 ʚʠʜʦʚ) ð ʨʝʜʢʠʡ ʚʠʜ, ʠʤʝʶʱʠʡ ʫʟʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ (ʥʠʪʝʣʠʩʪʥʠʢ ʩʠʙʠʨʩʢʠʡ Filifolium sibiricum, ʘʣʝʚʨʠʪʦʧʪʝʨʠʩ 

ʩʝʨʝʙʨʠʩʪʳʡ Aleuritopteris argentea ʠ ʜʨ.);  

 ï 3ʛ (35 ʚʠʜʦʚ) ð ʚʠʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ (ʚʠʥʦʛʨʘʜʦʚʥʠʢ 

ʢʦʨʦʪʢʦʥʦʞʢʦʚʳʡ Ampelopsis brevipedunculata, ʢʦʣʦʢʦʣʴʥʠʢ ʤʝʣʢʦʚʦʣʦʩʠʩʪʳʡ 

Codonopsis pilosula, ʧʫʩʪʳʨʥʠʢ ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ Leonurus macranthus, 

ʚʦʨʦʙʝʡʥʠʢ ʢʨʘʩʥʦʢʦʨʥʝʚʦʡ Lithospermum erythrorhizon ʠ ʜʨ.); 

 ï 3ʜ (22 ʚʠʜʘ) ð ʨʝʜʢʠʡ ʚʠʜ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʘʨʝʘʣʦʤ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʣʶʙʢʘ ʌʨʝʡʥʘ Platanthera freynii, ʪʨʘʧʝʣʣʘ 

ʢʠʪʘʡʩʢʘʷ Trapella sinensis, ʨʷʙʯʠʢ ʄʘʢʩʠʤʦʚʠʯʘ Fritillaria maximowiczii ʠ ʜʨ.).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʩʦʙʦʡ ʦʭʨʘʥʝ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʠʟʤʝʥʝʥʳ ʢʘʪʝʛʦʨʠʠ ʨʝʜʢʦʩʪʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ, ʨʝʢʦʤʝʥ-

ʜʦʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ ʨʷʜʘ ʚʠʜʦʚ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽɸʆ (ʚ ʨʝʜʘʢʮʠʠ 2006 ʛ.).  

ɺʢʣʶʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʝʜʝʥʠʝ ʂʨʘʩʥʳʭ ʢʥʠʛ, ð ʵʪʦ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʯʘʩʪʠ ʙʠʦʪʳ ð ʨʝʜʢʠʭ ʚʠʜʦʚ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ 

ʪʘʢ ʞʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ.  

çʂʨʘʩʥʦʢʥʠʞʥʳʝè ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʨʘʩʪʫʱʠʝ ʥʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʥʘʭʦʜʷʪʩʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʧʦʜ ʜʚʦʡʥʦʡ ʟʘʱʠʪʦʡ. ɺ ɽɸʆ 109 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɽɸʆ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ. 
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Abstract 
The article presents the results of the revision of rare species of vascular plants of the Jewish Autonomous 

Region (JAR) included in the regional Red Data Book. A short history of the issue related to the 

identification of species of plants in need of protection in the JAR is presented. Based on our 

recommendations, 12 species have been excluded from the Red Data Book of the JAR (2006), the number 

of which has recovered, anthropogenic impact on the population has decreased, species with category 0 

(possibly extinct), not marked in this area for more than a hundred years, changed the systematic position 

and require additional definition. For ten types, the categories of guard status have been changed. The list 

of species that need special protection is supplemented by four types: Liparis makinoana Schlechter; 

Euryale ferox Salisb.; Potentilla ancistrifolia Bunge s. str.; Gentiana macrophylla Pall. The modern list 

of vascular plants of the Red Book of the JAR, indicating their rarity categories, approved in 2017 by the 

JAR government, includes 132 species (9.15% of the entire flora of the region), of which 28 species are 

found in the Red Data Book of the Russian Federation.  

Key words: rare species of vascular plants, Red Book of the Jewish Autonomous Region, 

revision of protected species. 
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ʋɼʂ  528.282 (571.62) 

ʅʦʚʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʥʘʭʦʜʢʠ ʜʠʩʢʦʤʠʮʝʪʦʚ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ  

ɹʦʛʘʯʝʚʘ ɸ. ɺ.* 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠè ɼɺʆ ʈɸʅ 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 690022, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

e-mail: bogacheva@biosoil.ru 
 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠʷ ʤʠʢʦʙʠʦʪʳ ʟʘʧʦʚʝʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

çʊʫʤʥʠʥʩʢʠʡè ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʪʯʠʥʩʢʠʡè. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʭ, ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʠ 

ʧʦʡʤʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 2017 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ 

ʩʧʠʩʦʢ ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʝ ʦ 37 ʚʠʜʘʭ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ. ɼʣʷ ʤʠʢʦʙʠʦʪʳ ʈʦʩʩʠʠ ʫʢʘʟʘʥʦ 3 ʥʦʚʳʭ 

ʚʠʜʘ - Cistella fugiens, Pseudombrophila porcina ʠ Scutellinia kerguelensis. ɺ ʩʦʩʪʘʚʝ ʤʠʢʦʙʠʦʪʳ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ Dibeloniella citronella ʠ Mollisia cinerella. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʦʪʤʝʯʝʥʦ 28 ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʨʝʛʠʦʥʫ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ, ʥʦ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʧʝʨʚʳʝ ð  Ascocoryne sarcoides, Bisporella 

subpallida, Cheilymenia fimicola, Ch. granulata, Ch. theleboloides, Chlorencoelia versiformis, 

Chlorociboria aeruginascens, Cudonia circinans, Helvella elastica, H. lacunosa, Hymenoscyphus 

salicellus, Ionomidotis irregularis, Orbilia luteorubella, O. xanthostigma, Peziza apiculata, Pezizella 

alniella, Rhytisma salicinum.  ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʦʙʥʘʨʫʞʝʥʦ 115 ʚʠʜʦʚ 

ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ, ʚ ʟʘʢʘʟʥʠʢʝ 36. ʇʦʩʣʝ ʨʷʜʘ ʧʨʝʜʧʨʠʥʷʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚ 

ʤʠʢʦʙʠʦʪʝ ʦʙʝʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ 133 ʚʠʜʘ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʙʠʦʪʘ, ʜʠʩʢʦʤʠʮʝʪʳ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʊʫʤʥʠʥʩʢʠʡ ʟʘʢʘʟʥʠʢ, 

ɹʦʪʯʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʣʶʙʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʛʨʠʙʳ. ʀʟʫʯʝʥʠʝ çʛʨʠʙʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳè ʥʝ ʪʦʣʴʢʦ ʜʘʸʪ ʩʚʝʜʝʥʠʷ ʢ ʧʦʟʥʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʪʴ ʝʸ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʩʫʤʯʘʪʳʝ ʛʨʠʙʳ, ʦʙʨʘʟʫʶʱʠʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʧʦ ʪʠʧʫ 

ʘʧʦʪʝʮʠʷ ð ʜʠʩʢʦʤʠʮʝʪʳ. ʆʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʠʩʧʦʣʴʟʫʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʟʘʥʠʤʘʷ 

ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʤʠʢʦʙʠʦʪʘ ʜʠʩʢʦʤʠʮʝʪʦʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʘ. ʆʜʥʘʢʦ, ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʷʜʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠʭ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ð 

ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʠʩʢʦʤʠʮʝʪʦʚ ɹʦʪʯʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʝʛʦ ʬʠʣʠʘʣʝ ð ʟʘʢʘʟʥʠʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

çʊʫʤʥʠʥʩʢʠʡè. 

                                                 
* ɸʚʪʦʨ: ɹʦʛʘʯʝʚʘ ɸʥʥʘ ɺʝʥʠʘʤʠʥʦʚʥʘ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʩʥʩ, ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʌʅʎɹ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ); ʝ-mail: 

bogacheva@biosoil.ru 
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ʋʥʠʢʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʧʨʦʭʦʜʠʪ 

ʛʨʘʥʠʮʘ ʶʞʥʳʭ ʢʝʜʨʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʩʝʚʝʨʥʦʡ ʦʭʦʪʩʢʦʡ ʪʘʡʛʠ ʩʦ 

ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʚʠʜʦʚʳʤʠ ʩʦʩʪʘʚʘʤʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʟʘʧʦʚʝʜʥʠʢ 

ʠ ʟʘʢʘʟʥʠʢ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʦʩʪʦʯʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʉʠʭʦʪʵ-ɸʣʠʥʴ ʚ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʛʦʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ [1]. 

ʆʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʣʷ ʦʭʨʘʥʳ ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ ʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʩʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʚʦ ʚʩʝʤ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʠ. ʂʣʠʤʘʪ ʟʜʝʩʴ ʪʠʧʠʯʥʳʡ ʜʣʷ 

ʇʨʠʘʤʫʨʴʷ ʠ ʇʨʠʤʦʨʴʷ, ʩ ʧʨʦʭʣʘʜʥʳʤ ʜʦʞʜʣʠʚʳʤ ʣʝʪʦʤ ʠ ʤʦʨʦʟʥʦʡ ʚʝʪʨʝʥʦʡ 

ʟʠʤʦʡ. ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʞʘʱʠʤʠ ʶʞʥʝʝ ʨʘʡʦʥʘʤʠ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʟʜʝʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʝ ʩʢʘʟʳʚʘʝʪʩʷ ʦʭʣʘʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʤʦʨʷ, ʘ ʟʠʤʦʡ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʩʥʝʛʘ [2]. ʉʤʝʰʝʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʬʣʦʨʳ ʩʬʦʨʤʠʨʦʚʘʣʦ ʦʩʦʙʦʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʉʨʝʜʠ ʢʦʨʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʪʝʤʥʦʭʚʦʡʥʳʝ ʣʝʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʝʣʴʥʠʢʘʤʠ. ɺ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ɹʦʪʯʠ 

ʧʨʝʦʙʣʘʜʘʝʪ ʝʣʴ ʘʷʥʩʢʘʷ (Picea ajanensis). ɹʦʣʴʰʠʥʩʪʚʦ ʜʦʣʠʥ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ 

ʟʘʧʦʚʝʜʥʠʢʘ ʟʘʥʷʪʳ ʪʝʤʥʦʭʚʦʡʥʳʤʠ (ʧʠʭʪʦʚʦ-ʝʣʦʚʳʤʠ) ʣʝʩʘʤʠ. ʇʦ ʤʝʨʝ 

ʧʦʜʥʷʪʠʷ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʫ ʦʥʠ ʟʘʤʝʱʘʶʪʩʷ ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ ʩ ʫʯʘʩʪʠʝʤ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʚʥʦʚʴ ʟʘʤʝʥʷʶʪʩʷ 

ʪʝʤʥʦʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ. ʌʣʦʨʘ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʠʯʥʳʤʠ 

ʙʦʨʝʘʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ 

ʚʪʦʨʠʯʥʳʝ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʳʨʘʞʝʥʦ ʩʣʘʙʦ [1]. 

ɿʘʢʘʟʥʠʢ ʟʘʥʠʤʘʝʪ ʇʨʠʤʦʨʩʢʠʡ ʭʨʝʙʝʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʦʜʦʨʘʟʜʝʣʦʤ 

ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʨʝʢʠ ʊʫʤʥʠʥ. ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʣʝʥʦʤʦʰʥʳʝ ʝʣʦʚʦ-

ʧʠʭʪʦʚʳʝ ʣʝʩʘ ʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ. ɺ ʧʦʜʣʝʩʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʸʥ, ʠʚʘ, ʰʠʧʦʚʥʠʢ, 

ʤʝʩʪʘʤʠ ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʚʩʪʨʝʯʘʶʪʩʷ ʜʫʙʥʷʢʠ. ʅʘ ʧʦʩʣʝʧʦʞʘʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʟ 

ʙʫʟʠʥʳ, ʪʘʚʦʣʛʠ, ʤʘʣʠʥʳ ʠ ʙʨʫʩʥʠʢʠ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʦʥ ʥʝ ʦʭʨʘʥʷʣʩʷ, ʧʦʜʚʝʨʛʘʣʩʷ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʤʫ ʩʙʦʨʫ ʜʠʢʦʨʦʩʦʚ ʠ ʚʳʨʫʙʢʘʤ.  

ʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʠʩʢʦʤʠʮʝʪʦʚ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ  

2009 ʛ. [3]. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʚ 

ʵʪʦʡ ʯʘʩʪʠ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʚʧʣʦʪʴ ʜʦ 2017 ʛ. [4]. ɺ ʤʠʢʦʣʦʛʠ-

ʯʝʩʢʦʤ ʧʣʘʥʝ ʵʪʘ ʯʘʩʪʴ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚʩʝ ʝʱʸ ʷʚʣʷʝʪʩʷ çʙʝʣʳʤ ʧʷʪʥʦʤè ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʩʨʝʜʠʥʥʳʤʠ ʠ ʶʞʥʳʤʠ ʦʪʨʦʛʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʘʤ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʩʪʘʮʠʦʥʘʨʘ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʠ ʟʘʢʘʟʥʠʢʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʦʩʪʦʷʥʥʳʤ ʦʙʲʝʢʪʦʤ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 1960 ʛ., 

ʤʠʢʦʙʠʦʪʘ ʩʫʤʯʘʪʳʭ ʩʨʝʜʥʝʛʦ ʠ ʶʞʥʦʛʦ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʜʝʩʴ çʦʙʠʪʘʶʪè 439 ʚʠʜʦʚ ʛʨʠʙʦʚ [5ï10; 12].  

ɼʣʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʚʦʩʪʦʯʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʠʙʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʦʩʥʦʚʫ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʤʘʪʝʨʠʘʣ, 

ʩʦʙʨʘʥʥʳʡ ʥʘʤʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2017 ʛ. ʚ ɹʦʪʯʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ 

ʊʫʤʥʠʥʩʢʦʤ ʟʘʢʘʟʥʠʢʝ. ɿʘʧʦʚʝʜʥʠʢ ʩʦʟʜʘʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʚ 1994 ʛ., ʥʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʬʣʦʨʳ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʤʠʢʦʙʠʦʪʳ ʠʜʫʪ 

ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦ [1ï4; 11, 13]. ɿʘʢʘʟʥʠʢ, ʥʘʧʨʦʪʠʚ, ʙʳʣ ʫʯʨʝʞʜʸʥ ʝʱʸ ʚ 

1987 ʛ. [14], ʥʦ ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʥʘʯʘʣʠʩʴ ʪʦʣʴʢʦ  

ʚ 2016 ʛ. ʠ ʙʳʣʠ ʥʘʤʠ ʧʨʦʜʦʣʞʝʥʳ ʚ 2017 ʛ. [19]. 

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʟʘʨʘʩʪʘʶʱʠʝ 

ʚʳʨʫʙʢʠ ʠ ʧʦʩʣʝʧʦʞʘʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 200 

ʦʙʨʘʟʮʦʚ. ʄʝʣʢʠʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʜʠʩʢʦʤʠʮʝʪʦʚ ʤʘʣʦʟʘʤʝʪʥʳ, ʠ ʙʨʦʩʘʶʪʩʷ ʚ 

ʛʣʘʟʘ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʚʠʜʳ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ʚʝʜʸʪ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʩʢʨʳʪʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʚ ʩʣʦʝ ʣʝʩʥʦʛʦ ʦʧʘʜʘ ʠʣʠ ʧʦʜ ʧʦʢʨʦʚʦʤ ʟʘʨʦʩʣʝʡ 

çʢʨʫʧʥʦʪʨʘʚʴʷè. ʇʦʵʪʦʤʫ ʥʘʤʠ ʪʱʘʪʝʣʴʥʦ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ ʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ: ʣʠʩʪʦʚʦʡ ʦʧʘʜ, ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ 

(ʙʨʝʚʥʘ, ʩʪʘʨʳʝ ʧʥʠ, ʪʨʫʭʣʷʚʳʝ ʚʝʪʢʠ, ʦʪʤʝʨʰʘʷ ʢʦʨʘ, ʩʫʭʦʩʪʦʡ), ʢʦʨʘ ʞʠʚʳʭ 

ʜʝʨʝʚʴʝʚ ʠ ʢʨʫʧʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʚʣʘʞʥʳʝ ʧʦʜʫʰʢʠ ʧʝʯʸʥʦʯʥʳʭ ʠ 

ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʤʭʦʚ ʥʘ ʩʢʘʣʘʭ ʠ ʚʘʣʝʞʝ, ʚʳʚʝʪʨʠʚʰʠʡʩʷ ʧʦʤʝʪ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʣʠʩʴ 4-ʭ ʠ 7-ʢʨʘʪʥʳʤʠ 

ʣʫʧʘʤʠ, ʯʪʦʙʳ ʟʘʤʝʪʠʪʴ ʛʨʠʙʳ ʩ ʩʘʤʳʤʠ ʤʘʣʝʥʴʢʠʤʠ ʧʣʦʜʦʚʳʤʠ ʪʝʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ ʜʠʩʢʦʤʠʮʝʪʦʚ ʜʦʩʪʠʛʘʶʪ ʥʝ ʙʦʣʝʝ 0,3 ʤʤ  

ʚ ʜʠʘʤʝʪʨʝ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʚʳʩʫʰʝʥ ʢʘʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ, ʪʘʢ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʫʰʠʣʦʢ; ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʜʠʮʠʠ ʦʙʨʘʟʮʳ ʩʫʰʠʣʠ ʫ ʢʦʩʪʨʘ.  

ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ [15] ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʅʠʟʰʠʭ ʨʘʩʪʝʥʠʡ  

ʌʅʎ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʦ ʙʦʪʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [16, 17]. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʦʙʨʘʟʮʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 10-ʧʨʦʮʝʥʪʥʦʤ ʨʘʩʪʚʦʨʝ ʝʜʢʦʛʦ ʢʘʣʠʷ (ʂʆʅ), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦʢʨʘʰʝʥʥʳʭ ʚ ʨʘʩʪʚʦʨʝ Cotton blue, ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʦʚ Nikon Eclipse E200 ʠ 

ʄɹʀ-10 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 80-400, ʚʳʩʦʪʘ ʦʨʥʘʤʝʥʪʘʮʠʠ ð ʧʨʠ 1600. ɼʣʷ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʦʩʣʝ KOH ʚ ʧʨʝʧʘʨʘʪ ʜʦʙʘʚʣʷʣʠ  

8% ʛʣʠʮʝʨʠʥ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʚʝʣʠʯʠʥʘ ʩʧʦʨ ʠʟʤʝʨʝʥʘ ʚ 25-ʪʠ ʧʦʚʪʦʨʥʦʩʪʷʭ 

ʚ ʨʘʩʪʚʦʨʝ Cotton blue. ʉʨʝʟʳ ʦʙʨʘʟʮʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ 10% ʂʆʅ, ʢʦʥʛʦ 

ʢʨʘʩʥʦʤ (CR). ɸʤʠʣʦʠʜʥʦʩʪʴ ʩʫʤʦʢ ʧʨʦʚʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʪʠʚʘ ʄʝʣʴʮʝʨʘ 

(MLZ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʣʠ ʜʦʨʘʱʠʚʘʥʠʷ ʘʩʢʦʤ ʢʦʧʨʦʪʨʦʬʥʳʭ ʜʠʩʢʦʤʠʮʝʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʠʭ ʩʙʦʨ ʚ ʧʨʠʨʦʜʝ, ʪʘʢ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʢʫʣʴʪʫʨʝ ʤʝʪʦʜʦʤ 

ʚʣʘʞʥʦʡ ʢʘʤʝʨʳ.  

ʆʙʨʘʟʮʳ ʦʪʤʝʯʝʥʥʳʭ ʛʨʠʙʦʚ ʭʨʘʥʷʪʩʷ ʚ ʬʦʥʜʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʛʝʨʙʘʨʠʷ (VLA ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2017 ʛ. ʷʚʣʷʝʪʩʷ ʫʤʝʨʝʥʥʦʝ 

ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʘʣʝʞʘ ʠ ʧʦʜʩʪʠʣʢʠ ʥʘ ʬʦʥʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʨʝʜʳʜʫʱʠʡ ʛʦʜ ʪʘʢʞʝ 

ʷʚʣʷʣʩʷ ʩʪʨʝʩʩʦʚʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʠʙʥʠʮ ʠʟ-ʟʘ ʠʟʙʳʪʦʯʥʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ 

ʩʫʙʩʪʨʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʠʧʠʯʥʳʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚʠʜʳ ʙʳʣʠ 
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ʫʛʥʝʪʝʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʯʘʪʴ ʨʘʟʚʠʪʠʝ ʠ ʧʣʦʜʦʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʜʢʠʤ, 

ʚʝʨʦʷʪʥʦ, ʤʝʥʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚʠʜʘʤ.  

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʥʘʤ ʫʜʘʣʦʩʴ ʨʘʩʰʠʨʠʪʴ 

ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʤʠʢʦʙʠʦʪʳ ʜʠʩʢʦʤʠʮʝʪʦʚ ɹʦʪʯʠʥʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʊʫʤʥʠʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ, ʘ ʪʘʢʞʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʈʦʩʩʠʠ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ 

ʜʦʧʦʣʥʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ. ʊʘʢʩʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ Index 

Fungorum [18]. ɺʠʜʳ, ʫʢʘʟʘʥʥʳʝ ʜʣʷ ʤʠʢʦʙʠʦʪʳ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʚʧʝʨʚʳʝ, 

ʦʪʤʝʯʝʥʳ ʟʚʸʟʜʦʯʢʦʡ (*), ʥʦʚʳʝ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ð ʜʚʫʤʷ (**), 

ʈʦʩʩʠʠ ð ʪʨʝʤʷ (***). ʉʧʠʩʦʢ ʘʥʥʦʪʠʨʦʚʘʥ ʜʘʥʥʳʤʠ ʦ ʩʫʙʩʪʨʘʪʥʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ ʠ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ ʩʙʦʨʘ. ɺ ʘʥʥʦʪʘʮʠʷʭ ʢ ʚʠʜʘʤ ʧʨʠʚʦʜʷʪʩʷ 

ʩʦʢʨʘʱʝʥʠʷ: ʦʢʨʝʩʪʥʦʩʪʠ ð ʦʢʨ., ʢʦʨʜʦʥ ð ʢʦʨʜ., ʨʝʢʘ ð ʨ., ʨʫʯʝʡ ð ʨʫʯ. 

 

ʎʘʨʩʪʚʦ FUNGI  

ʇʦʜʮʘʨʩʪʚʦ ASCOMYCOTA  

ʂʣʘʩʩ LEOTIOMYCETES 

ʇʦʜʢʣʘʩʩ LEOTIOMYCETIDAE 

ʇʦʨʷʜʦʢ HELOTIALES 

ʉʝʤʝʡʩʪʚʦ Chlorociboriaceae 

Chlorociboria aeruginascens (Nyl.) Kanouse ex C.S. Ramamurthi, Korf et L.R. Batra, ʥʘ 

ʜʨʝʚʝʩʠʥʝ Betula sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ, ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Dermateaceae 

** Dibeloniella citronella (Rehm) E. M¿ll . et D®fago, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʨʝʯʥʳʝ ʟʘʚʘʣʳ ʚ 

ʟʦʥʝ ʟʘʧʣʝʩʢʘ, ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. 

** Mollisia cinerella (Sacc.) Sacc., ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʚ ʟʦʥʝ ʟʘʧʣʝʩʢʘ, ʨʝʯʥʳʝ ʟʘʚʘʣʳ,  

ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Helotiaceae 

Ascocoryne sarcoides (Jacq.) J.W. Groves et D.E. Wilson, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʧʦʡʤʝʥʥʳʡ 

ʣʝʩ, ʦʢʨ. ʢʦʨʜ. ɸʙʫʘ, ʨ. ʊʫʤʥʠʥ, ʟʘʢʘʟʥʠʢ. 

Bisporella subpallida (Rehm) Dennis, ʥʘ ʜʨʝʚʝʩʠʥʝ Abies sp., ʧʠʭʪʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʡ ʣʝʩ, 

ʧʦʡʤʘ ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʢʦʨʜ. ʊʝʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Hymenoscyphus caudatus (P. Karst.) Dennis, ʥʘ ʣʠʩʪʴʷʭ Betula sp., ʧʦʜʩʪʠʣʢʘ, ʧʦʡʤʝʥʥʳʡ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʩ ʙʝʨʸʟʦʡ, ʙʝʨʝʛ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʢʘʟʥʠʢʘ [19].  

Hymenoscyphus herbarum (Pers.) Dennis, ʥʘ ʩʪʝʙʣʷʭ Artemisia sp., ʧʦʡʤʝʥʥʳʡ ʠʚʥʷʢ, ʙʝʨʝʛ  

ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ 

[19]. 

Hymenoscyphus repandus (W. Phillips) Dennis, ʥʘ ʩʪʝʙʣʷʭ Urtica sp., ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʩ ʙʝʨʸʟʦʡ 

ʠ ʦʣʴʭʦʡ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ [19]. 

Hymenoscyphus salicellus (Fr.) Dennis, ʥʘ ʚʝʪʚʷʭ Salix sp., ʧʦʡʤʝʥʥʳʡ ʠʚʥʷʢ, ʙʝʨʝʛ  

ʨ. ʄʫʣʴʧʘ; ʥʘ ʚʝʪʚʷʭ Alnus sp., ʠʚʥʷʢ ʩ ʦʣʴʭʦʡ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Hymenoscyphus  scutula (Pers.) W. Phillips, ʥʘ ʮʚʝʪʢʦʚʳʭ, ʠʚʥʷʢ ʩ ʦʣʴʭʦʡ ʠ ʩʧʠʨʝʝʡ, ʧʦʡʤʘ  

ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ; ʥʘ ʩʪʝʙʣʷʭ Sorbaria sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ  

ʨ. ʊʫʤʥʠʥ, ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ. ɺʠʜ ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʤʠʢʦʙʠʦʪʳ ʟʘʧʦʚʝʜʥʠʢʘ ʚʧʝʨʚʳʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʨʘʥʝʝ ʦʥ ʙʳʣ ʩʦʙʨʘʥ ʥʘ ʜʨʫʛʦʤ ʩʫʙʩʪʨʘʪʝ [19]. 
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Ionomidotis irregularis (Schwein.) E.J. Durand, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ 

ʨ. ʊʫʤʥʠʥ, ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Hemiphacidiaceae 

Chlorencoelia versiformis (Pers.) J.R. Dixon, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ  

ʨ. ʊʫʤʥʠʥ, ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Hyaloscyphaceae 

*** Cistella fugiens (W. Phillips) Matheis, ʥʘ ʣʠʩʪʴʷʭ Spirʘea sp., ʧʦʜʩʪʠʣʢʘ, ʠʚʥʷʢ, ʙʝʨʝʛ  

ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Hamatocanthoscypha melanobasis (Arendh. et R. Sharma) Huhtinen, ʥʘ ʩʪʝʙʣʷʭ Rubus sp., 

ʠʚʥʷʢ ʩ ʦʣʴʭʦʡ, ʙʝʨʝʛ ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ [19]. 

*Pezizella alniella (Nyl.) Dennis, ʥʘ ʰʠʰʝʯʢʘʭ Alnus sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ, 

ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ. 

ʇʦʨʷʜʦʢ RHYTISMATALES 

ʉʝʤʝʡʩʪʚʦ Cudoniaceae 

Cudonia circinans (Pers.) Fr., ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ, ʧʦʜʩʪʠʣʢʘ, ʧʠʭʪʘʨʥʠʢ, ʦʢʨ. ʢʦʨʜ. ʊʸʧʣʳʡ, 

ʧʦʡʤʘ ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Rhytismataceae 

Rhytisma salicinum (Pers.) Fr., ʥʘ ʣʠʩʪʴʷʭ Salix sp., ʧʦʡʤʝʥʥʳʡ ʠʚʥʷʢ, ʙʝʨʝʛ ʨ. ʄʫʣʴʧʘ, 

ʟʘʧʦʚʝʜʥʠʢ.                                                                

ʂʣʘʩʩ ORBILIOMYCETES  

ʇʦʜʢʣʘʩʩ ORBILIOMYCETIDAE 

ʇʦʨʷʜʦʢ ORBILIALES  

ʉʝʤʝʡʩʪʚʦ Orbiliaceae 

Hyalorbilia inflatula (P. Karst.) Baral et G. Marson, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, 

ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ; ʥʘ ʜʨʝʚʝʩʠʥʝ Padus sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ, ʟʘʢʘʟʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ 

ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [11]. 

Orbilia auricolor (A. Bloxam ex Berk.) Sacc., ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʨʝʯʥʳʝ ʟʘʚʘʣʳ, ʧʦʡʤʘ  

ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. ɺʠʜ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ [19]. 

*Orbilia luteorubella (Nyl.) P. Karst., ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʨʝʯʥʳʝ ʟʘʚʘʣʳ, ʧʦʡʤʘ  

ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ.  

*Orbilia xanthostigma (Fr.) Fr., ʥʘ ʜʨʝʚʝʩʠʥʝ Betula sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ, 

ʢʦʨʜ. ɸʙʫʘ, ʟʘʢʘʟʥʠʢ; ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʨʝʯʥʳʝ ʟʘʚʘʣʳ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ.  

ʇʦʜʮʘʨʩʪʚʦ PEZIZOMYCOTIN ɸ 

ʂʣʘʩʩ PEZIZOMYCETES 

ʇʦʜʢʣʘʩʩ PEZIZOMYCETIDAE 

ʇʦʨʷʜʦʢ PEZIZALES 

ʉʝʤʝʡʩʪʚʦ Helvellaceae 

Helvella elasticʘ Bull., ʥʘ ʜʨʝʚʝʩʠʥʝ Abies sp., ʧʠʭʪʘʨʥʠʢ ʦʩʦʢʦʚʦ-ʧʘʧʦʨʦʪʥʠʢʦʚʳʡ,  

ʦʢʨ. ʢʦʨʜ. ʊʸʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Helvella lacunosa Afzel., ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ, ʧʦʜʩʪʠʣʢʘ, ʧʠʭʪʘʨʥʠʢ ʩ ʝʣʴʶ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʡ, 

ʦʢʨ. ʢʦʨʜ. ʊʝʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Helvella macropus (Pers.) P. Karst., ʥʘ ʧʦʯʚʝ, ʙʝʨʝʟʥʷʢ ʩ ʦʣʴʭʦʡ ʠ ʣʠʩʪʚʝʥʥʠʮʝʡ, ʧʦʡʤʘ  

ʨ. ʄʫʣʴʧʘ; ʥʘ ʧʦʯʚʝ, ʧʠʭʪʘʨʥʠʢ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʡ, ʧʦʡʤʘ ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʦʢʨ. ʢʦʨʜ. ʊʸʧʣʳʡ, 

ʟʘʧʦʚʝʜʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ Pezizaceae 

*Peziza apiculata Cooke, ʥʘ ʧʦʯʚʝ ʧʦʜ Betula sp., ʧʦʡʤʝʥʥʳʡ ʣʝʩ, ʙʝʨʝʛ ʨ. ʊʫʤʥʠʥ, ʦʢʨ. ʢʦʨʜ. 

ɸʙʫʘ, ʟʘʢʘʟʥʠʢ 



BIOTA and ENVIRONMENT                                                                                                                               2018, ˉ 2 

46 

Peziza badia Pers., ʥʘ ʧʦʯʚʝ, ʜʦʨʦʛʘ ʢ ʤʦʩʪʫ ɻʦʨʙʘʪʳʡ, ʧʦʡʤʘ  

ʨ. ʄʫʣʴʧʘ, ʣʠʩʪʚʝʥʥʠʯʥʠʢ ʙʘʛʫʣʴʥʠʢʦʚʳʡ, ʟʘʧʦʚʝʜʥʠʢ. ʈʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚʠʜ ʙʳʣ 

ʩʦʙʨʘʥ ʥʘ ʜʨʝʚʝʩʠʥʝ [11]. 

ʉʝʤʝʡʩʪʚʦ Pyronemataceae 

*Cheilymenia fimicola (Bagl.) Dennis, ʥʘ ʧʦʤʸʪʝ ʤʝʜʚʝʜʷ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʦʢʨ. ʢʦʨʜ. 

ʊʸʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

*Cheilymenia granulata (Bull.) J. Moravec, ʥʘ ʧʦʤʸʪʝ ʙʫʨʫʥʜʫʢʘ, ʧʠʭʪʘʨʥʠʢ, ʧʦʡʤʘ  

ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʢʦʨʜ. ʊʝʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

*Cheilymenia theleboloides (Alb. et Schwein.) Boud., ʥʘ ʧʦʤʸʪʝ ʢʘʙʘʨʛʠ, ʧʠʭʪʘʨʥʠʢ 

ʟʝʣʝʥʦʤʦʰʥʳʡ, ʧʦʡʤʘ ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʦʢʨ. ʢʦʨʜ. ʊʸʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

Miladina lecithina (Cooke) Svrļek, ʥʘ ʜʨʝʚʝʩʠʥʝ Padus sp., ʥʘ ʨʝʯʥʳʭ ʟʘʚʘʣʘʭ ʚ ʟʦʥʝ ʟʘʧʣʝʩʢʘ, 

ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ; ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp., ʥʘ ʨʝʯʥʳʭ ʟʘʚʘʣʘʭ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. ʈʘʥʝʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚʠʜ ʙʳʣ ʩʦʙʨʘʥ ʥʘ ʜʨʝʚʝʩʠʥʝ Salix sp. [11]. 

*Otidea leporina (Batsch) Fuckel, ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ, ʧʦʜʩʪʠʣʢʘ, ʧʠʭʪʘʨʥʠʢ ʩ ʝʣʴʶ 

ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʡ, ʦʢʨ. ʢʦʨʜ. ʊʝʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

*** Pseudombrophila porcina (Svrļek et Kubiļka) Brumm., ʥʘ ʧʦʤʸʪʝ ʢʘʙʘʨʛʠ, ʧʠʭʪʘʨʥʠʢ 

ʟʝʣʝʥʦʤʦʰʥʳʡ, ʧʦʡʤʘ ʨʫʯʴʷ ʉʦʣʦʥʯʘʢʦʚʳʡ, ʦʢʨ. ʢʦʨʜ. ʊʝʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

*Scutellinia hirta (Schumach.) Cooke, ʥʘ ʜʨʝʚʝʩʠʥʝ Alnus sp. ʚ ʟʦʥʝ ʟʘʧʣʝʩʢʘ, ʨʝʯʥʳʝ ʟʘʚʘʣʳ, 

ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ.  

*** Scutellinia kerguelensis (Berk.) Kuntze, ʥʘ ʧʦʢʨʳʪʦʡ ʤʭʦʤ ʠ ʠʣʦʤ ʜʨʝʚʝʩʠʥʝ Betula sp., 

ʨʝʯʥʳʝ ʟʘʚʘʣʳ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ.  

Scutellinia pennsylvanica (Seaver) Denison, ʥʘ ʜʦʨʦʛʝ (ʧʦʯʚʘ, ʦʩʪʘʪʢʠ ʜʨʝʚʝʩʠʥʳ), ʦʢʨ. ʤʦʩʪʘ 

ɻʦʨʙʘʪʳʡ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, ʟʘʧʦʚʝʜʥʠʢ. ʈʘʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʚʠʜ ʙʳʣ ʩʦʙʨʘʥ ʥʘ 

ʜʨʝʚʝʩʠʥʝ Alnus sp. [11]. 

Scutellinia subhirtella Svrļek, ʥʘ ʜʨʝʚʝʩʠʥʝ Abies sp., ʨʝʯʥʳʝ ʟʘʚʘʣʳ, ʧʦʡʤʘ ʨ. ʄʫʣʴʧʘ, 

ʟʘʧʦʚʝʜʥʠʢ. 

*Scutellinia umbrorum (Fr.) Lambotte, ʥʘ ʜʨʝʚʝʩʠʥʝ Betula sp., ʧʦʡʤʘ ʟʘʙʦʣʦʯʝʥʥʦʛʦ  

ʨʫʯ. ʚʦʟʣʝ ʤʦʩʪʘ ɻʦʨʙʘʪʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

ʇʦʨʷʜʦʢ THELEBOLALES  

ʉʝʤʝʡʩʪʚʦ Thelebolaceae 

*Coprotus leucopocillum Kimbr., Luck-Allen et Cain, ʥʘ ʧʦʤʸʪʝ ʙʫʨʫʥʜʫʢʘ, ʧʠʭʪʘʨʥʠʢ, ʧʦʡʤʘ 

ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʢʦʨʜ. ʊʸʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

*Coprotus luteus Kimbr., ʥʘ ʧʦʤʸʪʝ ʠʟʶʙʨʷ, ʧʠʭʪʘʨʥʠʢ, ʧʦʡʤʘ ʨʫʯ. ʉʦʣʦʥʯʘʢʦʚʳʡ, ʢʦʨʜ. 

ʊʸʧʣʳʡ, ʟʘʧʦʚʝʜʥʠʢ. 

 

ʆʙʩʫʞʜʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʪʯʠʥʩʢʠʡè, ʫʤʝʩʪʥʦ ʫʢʘʟʘʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʜʠʩʢʦʤʠʮʝʪʦʚ ʥʘ ʦʙʦʠʭ ʦʭʨʘʥʷʝʤʳʭ 

ʫʯʘʩʪʢʘʭ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʦʙʥʘʨʫʞʝʥʦ 115 ʚʠʜʦʚ 

ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ, ʚ ʟʘʢʘʟʥʠʢʝ 36. ʇʦʩʣʝ ʨʷʜʘ ʧʨʝʜʧʨʠʥʷʪʳʭ ʩ 2009 ʛ. ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚ ʤʠʢʦʙʠʦʪʝ ʦʙʝʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ  

133 ʚʠʜʘ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʤʠʢʦʙʠʦʪʳ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʉʠʭʦʪʵ-ɸʣʠʥʴ [7; 9ï12; 20; 21], ʠ ʚ ʮʝʣʦʤ ʦʪʤʝʯʝʥʥʫʶ 

ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʤʠʢʦʙʠʦʪʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ð ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ 

ʪʘʢʩʦʥʦʚ ʨʦʜʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʩʧʝʢʪʨ ʠʭ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (ʊʘʙʣʠʮʘ).  
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ʊʘʙʣʠʮʘ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʦʙʠʦʪʳ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ɹʦʪʯʠʥʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʊʫʤʥʠʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ 

Table. Taxonomic structure of Ascomycota from Botchinsky and Tumninsky reserves 

ʢʣʘʩʩ ʧʦʨʷʜʦʢ ʩʝʤʝʡʩʪʚʦ ʨʦʜ 
ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ 

Lecanoromycetes Ostropales Stictidaceae Stictis 1 

Leotiomycetes Helotiales Chlorociboriaceae Chlorociboria 1 

 Dermateaceae Belonium 2 

Dibeloniella 1 

Mollisia 11 

Pezicula 2 

Pyrenopeziza 3 

Tapesia 1 

Helotiaceae Ascocoryne 2 

Ascotremella 1 

Bispʦrella 2 

Crocicreas 3 

Godronia 2 

Hymenoscyphus 7 

Ionomidotis 1 

Phaeohelotium 1 

Hemiphacidiaceae Chlorencoelia 1 

Hyaloscyphaceae Arachnopeziza 1 

Calycellina 1 

Cistella 2 

Hamatocanthoscypha 1 

Incrucipulum 1 

Lachnellula 6 

Perrotia 1 

Pezizella 3 

Lachnaceae Dasyscyphus 1 

Lachnum 13 

Neobulgaria 2 

Neodasyscypha 1 

Trichobelonium 1 

Leotiaceae Leotia 1 

Tympanidaceae Tympanis 4 

Vibrisseaceae Vibrissea 1 

Rhytismatales Cudoniaceae Cudonia 1 

Spathularia 2 

Rhytismataceae Discocainia 1 

Rhytisma 1 
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ʢʣʘʩʩ ʧʦʨʷʜʦʢ ʩʝʤʝʡʩʪʚʦ ʨʦʜ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ 

Eurotiomycetes Eurot iales Elaphomycetaceae Elaphomyces 1 

Neolectomycetes Neolectales Neolectaceae Neolecta 1 

Orbiliomycetes Orbiliales Orbiliaceae Hyalorbilia 1 

Orbilia 6 

Pezizomycetes Pezizales Ascodesmidaceae Lasiobolus 1 

Helvellaceae Helvella 3 

Pezizaceae Adelphella  1 

Pachyella 1 

Peziza 7 

Pyronemataceae Cheilymenia 3 

Humaria 1 

Miladina 1 

Otidea 2 

Pseudombrophila 1 

Scutellinia 8 

Trichophaea 1 

Thelebolales Thelebolaceae Coprotus 3 

Sordariomycetes Hypocreales Cordycipitaceae Cordyceps 1 

Nectriaceae Nectria 1 

Ophiocordycipitac

eae 

Elaphocordyceps 2 

ɺʩʝʛʦ: 7  9 23 57 133 

 

ʅʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ 

ʛʨʠʙʦʚ ʥʘ ʦʙʝʠʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢ, ʥʘ ʧʦʜʩʪʠʣʢʝ ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʭ 

ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʨʷʜʫ ʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ɽʚʨʘʟʠʠ 

ʚʠʜʘʤʠ: ʉudonia circinans (Pers.) Fr., Helvella elastica Bull., H. lacunosa Afzel., 

H. macropus (Pers.) P. Karst., Humaria hemisphaerica (F.H. Wigg.) Fuckel, Otidea 

leporina (Batsch) Fuckel, Spathularia flavida Pers. ʠ S. rufa Swartz, ʦʪʤʝʯʝʥ ʨʝʜʢʠʡ 

ʚʠʜ. ɺ ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʤ ʧʠʭʪʘʨʥʠʢʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʨʝʣʠʢʪʦʚʳʡ ʛʨʠʙ, 

ʩʦʭʨʘʥʠʚʰʠʡʩʷ ʩ ʜʦʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ ð Neolecta vitellina (Bres.) Korf et 

J. K. Rogers. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʥʝʦʣʝʢʪʳ ʷʚʣʷʶʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤʠ 

ʧʨʘʨʦʜʠʪʝʣʷʤʠ ʚʩʝʭ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ [22]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʥʘʤ ʦʙʥʘʨʫʞʠʪʴ ʥʝ 

ʫʜʘʣʦʩʴ. ʉʨʝʜʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ɽʚʨʘʟʠʠ ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʢʘʟʥʠʢʘ ʙʳʣ ʥʘʡʜʝʥ ʪʨʶʬʝʣʴ ï Elaphomyces granulatus Fr. ʚ ʧʦʯʚʝ ʧʦʜ ʙʝʨʸʟʦʡ 

ʢʘʤʝʥʥʦʡ. ʇʦʩʣʝʜʥʠʡ, ʭʦʪʴ ʠ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʝʚʨʦʧʝʡʩʢʠʤ ʚʠʜʦʤ, ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʚʩʪʨʝʯʝʥ ʚʧʝʨʚʳʝ. ʅʝʦʙʳʯʘʡʥʳʤ ʫʩʧʝʭʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʝʨʚʦʝ ʚ 

ʨʝʛʠʦʥʝ ʦʙʥʘʨʫʞʝʥʠʝ ʨʷʜʘ ʚʠʜʦʚ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʥʘ ʪʨʶʬʝʣʝ ð Cordyceps 

canadensis Ellis et Everh., Elaphocordyceps ophioglossoides (J.F. Gmel.) G.H. Sung, 

J.M. Sung et Spatafora ʠ E. capitata (Holmsk.) G.H. Sung, J.M. Sung et Spatafora. 

ʉʨʝʜʠ ʥʦʚʠʥʦʢ, ʩʦʙʨʘʥʥʳʭ ʚ ʵʪʦʤ ʪʠʧʝ ʣʝʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʠ ʛʨʠʙ Otidea 

platyspora Nannf., ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʥʘ ʧʦʜʩʪʠʣʢʝ ʠʟ ʦʧʘʚʰʝʡ ʭʚʦʠ ʠ ʤʭʘ. ʅʘ 
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ʟʘʨʘʩʪʘʶʱʠʭ ʚʳʨʫʙʢʘʭ ʠ ʦʙʦʯʠʥʘʭ ʣʝʩʦʚʦʟʥʦʡ ʜʦʨʦʛʠ ʥʘ ʚʝʪʚʷʭ Pinus pumila ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚ ʨʝʛʠʦʥʝ ʚʠʜ 

Dasyscyphus pini (Brunch.) G. G. Hahn et Ayers, ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʡ ʧʦʢʘ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʠʙʦʚ ʩʣʦʞʠʣʦʩʴ ʚ 

ʧʦʡʤʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʥʘ ʦʙʝʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʠʚʘʤʠ, ʦʣʴʭʦʡ, ʙʫʟʠʥʦʡ, ʙʝʨʸʟʦʡ, ʣʠʩʪʚʝʥʥʠʮʝʡ ʠ ʯʝʨʸʤʫʭʦʡ. ʅʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʵʢʦʪʦʧʘ ʛʨʠʙʘʤʠ ð Pezicula ocellata (Pers.) Seaver  

(ʚ ʧʨʦʨʳʚʘʭ ʢʦʨʳ ʩʪʚʦʣʦʚ Prunus sp.), Hymenoscyphus caudatus (P. Karst.) Dennis 

(ʥʘ ʯʝʨʝʰʢʘʭ ʣʠʩʪʴʝʚ Alnus sp.), H. herbarum (Pers.) Dennis ʠ H. repandus  

(W. Phillips) Dennis (ʥʘ ʩʪʝʙʣʷʭ Artemisia sp.), H. robustior (P. Karst.) Dennis ʠ  

H. scutula (Pers.) W. Phillips (ʥʘ ʩʪʝʙʣʷʭ ʟʣʘʢʦʚʳʭ), ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ 

ʥʘʭʦʜʢʠ ʛʨʠʙʦʚ Crocicreas hysterioides (Rehm) S. E. Carp., ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʥʘ 

ʦʩʪʘʪʢʘʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ Miladina lecithina (Cooke) Svrļek ʩʨʝʜʠ ʨʝʯʥʳʭ 

ʟʘʚʘʣʦʚ ʚ ʟʦʥʝ ʟʘʧʣʝʩʢʘ ʥʘ ʦʣʴʭʝ, ʠʚʝ ʠ ʯʝʨʸʤʫʭʝ. ʅʘ ʨʝʯʥʳʭ ʟʘʚʘʣʘʭ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʦʚʳʝ ʜʣʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʣʠʛʥʦʬʠʣʴʥʳʝ 

ʛʨʠʙʳ ð Dibeloniella citronella ʠ Mollisia cinerella, ʬʠʣʣʦʬʠʣʴʥʳʡ ʛʨʠʙ Cistella 

fugiens, ʦʪʤʝʯʝʥʥʳʡ ʨʘʥʝʝ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʩʪʨʘʥ [23].  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2017 ʛ. ʚʳʟʚʘʣʠ 

ʫʩʠʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʧʨʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ. ʕʪʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʛʨʠʙʦʚ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ ʠ ʫʭʦʜʘ ʦʪ ʢʦʥʢʫʨʝʥʮʠʠ 

ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʩʘʧʨʦʪʨʦʬʦʚ. ʉʧʝʮʠʬʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʂʦʧʨʦʬʠʣʳ 

ʩʦʩʪʘʚʣʷʶʪ ʯʘʩʪʴ ʛʝʪʝʨʦʪʨʦʬʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʣʝʩʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʦʤʪyʝ 

ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʠ [24]. ʉʧʝʮʠʬʠʢʦʡ ʠʟʫʯʝʥʠʷ ʠʭ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʙʦʨʘ ʘʩʢʦʤ ʚ ʧʨʠʨʦʜʝ, ʪʘʢ ʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʵʢʩʢʨʝʤʝʥʪʦʚ ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ. 

ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʧʦʣʥʝʝ ʠʭ ʚʠʜʦʚʫʶ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ. ɺ ʤʠʢʦʙʠʦʪʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ 54 ʚʠʜʘ ʪʘʢʠʭ ʛʨʠʙʦʚ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ çɹʦʪʯʠʥʩʢʠʡè ʚʧʝʨʚʳʝ 

ʦʪʤʝʯʝʥʦ 6 ʚʠʜʦʚ ʢʦʧʨʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ, ʩʨʝʜʠ ʥʠʭ ʦʜʠʥ ð ʥʦʚʳʡ ʜʣʷ ʈʦʩʩʠʠ, 

ʦʩʪʘʣʴʥʳʝ ð ʥʦʚʳʝ ʜʣʷ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. ʉ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʮʝʥʦʟʘʤʠ 

ʢʦʧʨʦʬʠʣʳ ʩʚʷʟʘʥʳ ʦʧʦʩʨʝʜʦʚʘʥʥʦ. ɻʨʘʥʠʮʳ ʤʠʢʦʮʝʥʦʟʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʛʨʘʥʠʮʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʤʘʩʩʦʚʦʝ ʨʘʩʩʝʣʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. ɺʦʟʤʦʞʥʦ, ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʦʣʥʷʪ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʧʨʦʬʠʣʴʥʳʭ ʜʠʩʢʦʤʠʮʝʪʘʭ. ʀʩʢʣʶʯʝʥʠʝʤ ʤʦʛʫʪ ʙʳʪʴ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʚʠʜʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʵʢʩʢʨʝʤʝʥʪʘʭ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʤʝʜʚʝʜʷ ʠʣʠ ʪʠʛʨʘ. ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʝʩʘʭ ʵʪʠ ʞʠʚʦʪʥʳʝ ʠ 



BIOTA and ENVIRONMENT                                                                                                                               2018, ˉ 2 

50 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʦʧʨʦʬʠʣʴʥʳʝ ʛʨʠʙʳ ʙʫʜʫʪ ʚʳʪʝʩʥʝʥʳ ʚ ʣʦʢʘʣʴʥʳʝ 

ʟʘʧʦʚʝʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ ʤʠʢʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ eʣʦʚʦ-ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʧʨʦʷʚʣʷʝʪ 

ʦʪʤʝʯʝʥʥʫʶ ʨʘʥʝʝ ʩʪʨʫʢʪʫʨʫ ʤʠʢʦʙʠʦʪʳ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ð ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʪʘʢʩʦʥʦʚ ʨʦʜʦʚʦʛʦ 

ʫʨʦʚʥʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʩʧʝʢʪʨ ʠʭ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ [19]. ɺʳʩʦʢʘʷ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʜʘʞʝ ʝʸ ʥʝʢʦʪʦʨʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʦʙʫʩʣʦʚʠʣʠ ʫʯʘʩʪʠʝ ʚ 

ʤʠʢʦʙʠʦʪʝ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʜʢʠʭ ʜʣʷ ʨʝʛʠʦʥʘ 

ʚʠʜʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʳʷʚʣʝʥʥʳʡ ʩʦʩʪʘʚ ʩʣʘʛʘʶʪ ʚʠʜʳ, ʠʤʝʶʱʠʝ 

ʦʯʝʥʴ ʰʠʨʦʢʠʝ ʘʨʝʘʣʳ (ʩʦʩʪʘʚʣʷʶʪ 85.6% ʚʠʜʦʚ), ʠ ʦʪʥʦʩʷʱʠʝʩʷ  

ʢ ʧʘʥʛʦʣʘʨʢʪʠʯʝʩʢʠʤ ʠʣʠ ʢʦʩʤʦʧʦʣʠʪʥʳʤ (ʵʚʨʠʨʝʛʠʦʥʘʣʴʥʳʤ) ʚʠʜʘʤ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʮʝʥʦʟʳ ʩʦʜʝʨʞʘʪ ʦʙʱʠʝ ʵʣʝʤʝʥʪʳ ʤʠʢʦʙʠʦʪʳ ʩ ʝʚʨʦʧʝʡʩʢʠʤ, 

ʩʝʚʝʨʦ- ʠ ʶʞʥʦ-ʘʤʝʨʠʢʘʥʩʢʠʤ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʤ ʨʝʛʠʦʥʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʤʦʱʥʦʤ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʝʩʦʚ [25], ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʭ 

ʛʦʨʠʤʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʣʝʩʦʟʘʛʦʪʦʚʢʠ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠʥʩʧʝʢʪʦʨʫ ʊʫʤʥʠʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ɸʥʜʨʝʶ 

ʃʝʦʥʠʜʦʚʠʯʫ ɹʫʰʠʥʫ ʠ ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ʀʨʠʥʝ ɺʠʢʪʦʨʦʚʥʝ ʂʦʩʪʦʤʘʨʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 17-04-01486 ʠ 

ʇʨʝʟʠʜʠʫʤʘ ɼɺʆ ʈɸʅ ˉ 15-I-6-007. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʐʣʦʪʛʘʫʵʨ ʉ.ɼ., ʂʨʶʢʦʚʘ ʄ.ɺ. ʌʣʦʨʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʙʝʨʝʞʴʷ ʨʦʩʩʠʡʩʢʦʛʦ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ: ɹʦʪʯʠʥʩʢʠʡ, ɼʞʫʛʜʞʫʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢʠ, ʐʘʥʪʘʨʩʢʠʡ ʟʘʢʘʟʥʠʢ / ʆʪʚ. ʨʝʜ. 

ɺ.ʖ. ɹʘʨʢʘʣʦʚ. ï ʄ.: ʅʘʫʢʘ, 2005. 264 ʩ.  ISBN 5-02-033676-9 

2. ɺʦʨʦʥʦʚ ɹ.ɸ. ɹʦʪʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ // ɺʝʩʪʥʠʢ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈɸʅ. ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 1997. ˉ3. ʉ. 66ï71.  

3. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʠʩʢʦʤʠʮʝʪʘʭ ɹʦʪʯʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ) // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ. 2012. ʊ. 46, ʚʳʧ. 3. ʉ. 172ï174.  

4. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʠʩʢʦʤʠʮʝʪʘʭ ɹʦʪʯʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ) // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ. 2017. ʊ. 51.  ̄1. 

ʉ. 19ï25. 

5. ɺʘʩʠʣʴʝʚʘ ʃ.ʅ. ʂ ʬʣʦʨʝ ʜʠʩʢʦʤʠʮʝʪʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ // ʉʦʦʙʱ. ɼɺʌ ʉʆ ɸʅ ʉʉʉʈ. 1960. 

ɺʳʧ. 12. ʉ. 155ï160.  

6. ʂʫʣʣʤʘʥ ɹ.ɹ. ʂʨʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʨʦʜʘ Scutellinia (Pezizales) ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. ï ʊʘʣʣʠʥ: 

ɺʘʣʛʫʩ, 1982. 158 ʩ.  

7. ɸʟʙʫʢʠʥʘ ɿ.ʄ., ɹʘʨʜʫʥʦʚ ʃ.ɺ., ɹʘʨʠʥʦʚʘ ʉ.ʉ., ɹʝʟʜʝʣʝʚʘ ʊ.ɸ., ɹʫʣʘʭ ɽ.ʄ., ɹʫʥʢʠʥʘ ʀ.ɸ., ɹʫʯ 

ʊ.ɻ., ɻʘʤʙʘʨʷʥ ʉ.ʂ., ɽʛʦʨʦʚʘ ʃ.ʅ., ʂʥʷʞʝʚʘ ʃ.ɸ., ʂʫʭʘʨʝʥʢʦ ʃ.ɸ., ʄʝʜʚʝʜʝʚʘ ʃ.ɸ., ʆʢʩʝʥʶʢ 

ɻ.ʀ., ʇʘʨʤʘʩʪʦ ʕ.ʍ., ʍʘʚʢʠʥʘ ʆ.ʂ., ʍʘʨʢʝʚʠʯ ʉ.ʉ., ʏʝʨʜʘʥʮʝʚʘ ɺ.ʗ. ʌʣʦʨʘ 

https://elibrary.ru/contents.asp?issueid=1820736
https://elibrary.ru/contents.asp?issueid=1820736&selid=28912915


 ɹʀʆʊɸ ʠ ʉʈɽɼɸ                                                                                                                                                                                       2018, ˉ 2 

51 

ɺʝʨʭʥʝʫʩʩʫʨʠʡʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ (ʖʞʥʳʡ ʉʠʭʦʪʵ-ɸʣʠʥʴ). ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʅʎ ɸʅ ʉʉʉʈ, 

1984. 132 ʩ.  

8. ʈʘʡʪʚʠʡʨ ɸ.ɻ. ʇʦʨʷʜʦʢ Helotiales Nannf. // ʅʠʟʰʠʝ ʨʘʩʪʝʥʠʷ, ʛʨʠʙʳ ʠ ʤʦʭʦʦʙʨʘʟʥʳʝ 

ʉʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ï ʉʇʙ., 1991. ʊ. 2. ʉ. 254ï363. ISBN 5-02-026645-0 

9. ɹʦʛʘʯʝʚʘ ɸ.ɺ. Discomycetes // ʌʣʦʨʘ, ʤʠʢʦʙʠʦʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʃʘʟʦʚʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ / 

ʆʪʚ. ʨʝʜ. ʃ.ʅ. ɽʛʦʨʦʚʘ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ʈʫʩʩʢʠʡ ʆʩʪʨʦʚ, 2002. ʉ. 132ï140. ISBN 5-93577-021-0 

10. ɸʟʙʫʢʠʥʘ ɿ.ʄ., ɹʦʛʘʯʝʚʘ ɸ.ɺ., ɹʫʣʘʭ ɽ.ʄ., ɺʘʩʠʣʴʝʚʘ ʃ.ʅ., ɻʦʚʦʨʦʚʘ ʆ.ʂ., ɽʛʦʨʦʚʘ ʃ.ʅ. ɻʨʠʙʳ 

// ʌʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʤʠʢʦʙʠʦʪʘ ʟʘʧʦʚʝʜʥʠʢʘ çʋʩʩʫʨʠʡʩʢʠʡè / ʆʪʚ. ʨʝʜ. ʃʘʨ.ʅ. 

ɺʘʩʠʣʴʝʚʘ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2006. ʉ. 135ï235. ISBN 5-8044-0735-X 

11. ɹʦʛʘʯʝʚʘ ɸ.ɺ., ɹʫʣʘʭ ɽ.ʄ., ɹʫʭʘʨʦʚʘ ʅ.ɺ., ɽʛʦʨʦʚʘ ʃ.ʅ. ɻʨʠʙʳ // ʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, 

ʚʦʜʦʨʦʩʣʠ ʠ ʛʨʠʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʪʯʠʥʩʢʠʡè / ʂʦʣʣ. ʘʚʪʦʨʦʚ / 

ʆʪʚ. ʨʝʜ. ʉ.ɼ. ʐʣʦʪʛʘʫʵʨ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2015. ʉ. 90ï116. ISBN 978-5-8044-1528-1 

12. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ɼʠʩʢʦʤʠʮʝʪʳ // ʈʘʩʪʝʥʠʷ, ʛʨʠʙʳ ʠ ʣʠʰʘʡʥʠʢʠ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ / 

ʂʦʣʣ. ʘʚʪʦʨʦʚ / ʆʪʚ. ʨʝʜ. ɽ.ɸ. ʇʠʤʝʥʦʚʘ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2016. C. 374ï393. ISBN 

978-5-8044-1578-6 

13. ɹʫʣʘʭ ɽ.ʄ., ɺʘʩʠʣʴʝʚʘ ʅ.ɺ. ɹʘʟʠʜʠʦʤʠʮʝʪʳ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʪʯʠʥʩʢʠʡè, ɸʬʠʣʣʦʬʦʨʦʠʜʥʳʝ ʛʨʠʙʳ // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ. 2011. ʊ. 

45, ʚʳʧ. 2. ʉ. 119ï124. 

14. ʇʦʪʘʧʦʚʘ ʅ.ɸ., ʅʘʟʳʨʦʚʘ ʈ.ʀ., ɿʘʙʝʣʠʥʘ ʅ.ʄ., ʀʩʘʝʚʘ-ʇʝʪʨʦʚʘ ʃ.ʉ., ʂʦʨʦʪʢʦʚ ɺ.ʅ., ʆʯʘʛʦʚ 

ɼ.ʄ. ʉʚʦʜʥʳʡ ʩʧʠʩʦʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʩʧʨʘʚʦʯʥʠʢ). ï ʄ.: ɺʅʀʀʧʨʠʨʦʜʳ, 2006. ʏ. II. 364 ʩ.  

15. Hawksworth D. L. Mycologistôs Handbook. ï Surrey: CAB International, 1974. 231 p.  

16. ʈʦʩʢʠʥ ɻ.ʀ., ʃʝʚʠʥʩʦʥ ʃ.ɹ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ. ï ʄ.: ʉʦʚʝʪʩʢʘʷ ʅʘʫʢʘ, 1957. 467 ʩ.  

17. ɹʘʨʳʢʠʥʘ ʈ.ʇ., ɺʝʩʝʣʦʚʘ ʊ.ɼ., ɼʝʚʷʪʦʚ ɸ.ɻ., ɼʞʘʣʠʣʦʚʘ ʍ.ʍ., ʀʣʴʠʥʘ ɻ.ʄ., ʏʫʙʘʪʦʚʘ ʅ.ɺ. 

ʆʩʥʦʚʳ ʤʠʢʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʦʪʘʥʠʢʝ. ʉʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ï ʄ.: ʀʟʜ-ʚʦ 

ʄɻʋ, 2000. 127 ʩ.  

18. Index Fungorum http://www.indexfungorum.org/names/Names.asp. Accessed September 2017. 

19. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʘʟʥʠʢʘ ʊʫʤʥʠʥʩʢʠʡ // XII 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʟʘʧʦʚʝʜʥʦʤʫ ʜʝʣʫ 10ï13 ʦʢʪʷʙʨʷ 2017 ʛ. / ʆʪʚ. ʨʝʜ. ɽ.ʗ. 

ʌʨʠʩʤʘʥ. ɹʠʨʦʙʠʜʞʘʥ: ʀʂɸʈʇ ɼɺʆ ʈɸʅ, 2017.  ʉ. 26ï28. ISBN 978-5-904121-27-3 

20. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ɼʠʩʢʦʤʠʮʝʪʳ (Fungi, Discomycetes) ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ-ʠʥʩʪʠʪʫʪʘ ɼɺʆ ʈɸʅ  // 

ʊʨʫʜʳ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ɼɺ ʈʦʩʩʠʠ. ʊ.1. ɺʣʘʜʠʚʦʩʪʦʢ, 1999.  ʉ. 38ï43. ISBN 5-7442-1151-9 

21. ɸʟʙʫʢʠʥʘ ɿ.ʄ., ɹʦʛʘʯʝʚʘ ɸ.ɺ., ɹʫʣʘʭ ɽ.ʄ., ɺʘʩʠʣʴʝʚʘ ʃ.ʅ., ɻʘʤʙʘʨʷʥ ʉ.ʂ., ɻʦʚʦʨʦʚʘ ʆ.ʂ., 

ɽʛʦʨʦʚʘ ʃ.ʅ., ʂʥʷʞʝʚʘ ʃ.ɸ., ʂʦʨʢʠʰʢʦ ʈ.ʀ., ʄʝʜʚʝʜʝʚʘ ʃ.ɸ., ʅʘʟʘʨʦʚʘ ʄ.ʄ., ʉʢʠʨʠʥʘ ʀ.ʌ., 

ʏʘʙʘʥʝʥʢʦ ʉ.ʀ., ʏʝʨʜʘʥʮʝʚʘ ɺ.ʗ. ʂʘʜʘʩʪʨ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ ʟʘʧʦʚʝʜʥʠʢʘ çʂʝʜʨʦʚʘʷ ʇʘʜʴè: 

ʉʧʠʩʢʠ ʚʠʜʦʚ. ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2002. 157 ʩ. ISBN 5-8044-0185-8 

22. Landvik S., Eriksson O.E., Berbee M.L. Neolecta ï a fungal dinosaur? Evidence from ɓ-tubulin 

amino acid sequences // Mycologia.  2001. Vol. 93 (6). P. 1151ï1163.  DOI:10.2307/3761675  

23. Raitviir A.G. Revised synopsis of the Hyaloscyphaceae. ï Tartu, 2004. 133 p. ISBN 9985-9293-3-0 

24. ʇʨʦʭʦʨʦʚ ɺ. ʇ. ʕʢʦʣʦʛʠʷ ʢʦʧʨʦʪʨʦʬʥʳʭ ʜʠʩʢʦʤʠʮʝʪʦʚ // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʷ. 1990. ʊ. 

24, ʚʳʧ. 1. ʉ. 27ï29. 

25. ɹʦʛʘʯʝʚʘ ɸ.ɺ. ʈʦʣʴ ʜʠʩʢʦʤʠʮʝʪʦʚ ʚ ʙʠʦʛʝʦʮʝʥʦʟʘʭ // ʃʝʩʘ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ: 150 

ʣʝʪ ʠʟʫʯʝʥʠʷ: ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, 

ʧʦʩʚʷʱʝʥʥʦʡ 100 ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈɸʅ ʂʦʣʝʩʥʠʢʦʚʘ ɹʦʨʠʩʘ 

ʇʘʚʣʦʚʠʯʘ / ʆʪʚ. ʨʝʜ. ʖ.ʀ. ʄʘʥʴʢʦ. ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʘʫʢʘ, 2009. ʉ. 310ï314. ISBN978-5-

8044-0970-9 

http://jstor.org/stable/3761675
http://jstor.org/stable/3761675
https://ru.wikipedia.org/wiki/Mycologia
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B0
https://dx.doi.org/10.2307%2F3761675


BIOTA and ENVIRONMENT                                                                                                                               2018, ˉ 2 

52 

New and interesting finds of discomycetes in the territory of 

Khabarovsk region 

Bogacheva A. V. 
Federal Scientific Center of the East Asia Terrestrial Biodiversity,  

Far Eastern Branch of the Russian Academy of Sciences,  

Vladivostok, 690022, Russian Federation  

e-mail: bogacheva@ibss.dvo.ru 

 

Abstract 
In continuation of the mycobiota study of the Far East protected territories, mycological 

researches were carried out on the territory of Tumninsky and Botchinsky Nature Reserves. Fungal 

diversity of spruce-fir, larch forests, oak forests and riparian vegetation communities were examined by 

us. We managed to find 28 widespread Ascomycota species that had not yet been recorded in this 

territory or developed on other substrates ð Ascocoryne sarcoides, Bisporella subpallida, Cheilymenia 

fimicola, Ch. granulata, Ch. theleboloides, Chlorencoelia versiformis, Chlorociboria aeruginascens, 

Cudonia circinans, Helvella elastica, H. lacunosa, Hymenoscyphus salicellus, Ionomidotis irregularis, 

Orbilia luteorubella, O. xanthostigma, Peziza apiculata, Pezizella alniella, Rhytisma salicinum. For the 

mycobiota of Russia, we indicated 3 new species ð Cistella fugiens, Pseudombrophila porcina and 

Scutellinia kerguelensis. Two species of fungi Dibeloniella citronella and Mollisia cinerella was 

discovered by us in the mycobiota of the Far East region for the first time. The article contains data on 37 

species from several classes of fungi (Lecanoromycetes, Leotiomycetes, Eurotiomycetes, 

Neolectomycetes, Orbiliomycetes, Pezizomycetes and Sordariomycetes), which were collected by us in 

2017. As a result of our research, it became known that Botchinsky Reserve has 115 species of fungi, 

Tumninsky Reserve  ï  36. After a series of mycological studies, it was possible to identify 133 species of 

Ascomycetes in the mycobiota of both protected areas. 

Key words: mycobiota, discomycetes, species diversity, Tumninsky, Botchinsky Reserve 
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ɸʥʥʦʪʘʮʠʷ 
ʇʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʠʟ 49 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʠ 1 ʣʠʭʝʥʦʬʠʣʴʥʦʛʦ ʛʨʠʙʘ. ʉʨʝʜʠ ʥʠʭ 

ʥʦʚʳʤʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè (ɽʚʨʝʡʩʢʘʷ ɸʆ) ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ: Arthonia 

spadicea Leight., Caloplaca trassii I. A. Galanina et S. Y. Kondr., Parmotrema arnoldii (Du Rietz) Hale, 

Pertusaria sommerpheltii (Flºrke ex Sommerf.) Fr., Rinodina sibirica H. Magn. ɺ ʩʧʠʩʦʢ ʪʘʢ ʞʝ 

ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ ʥʘʭʦʜʢʘʭ ʣʠʰʘʡʥʠʢʦʚ ʠ ʣʠʭʝʥʦʬʠʣʴʥʦʛʦ ʛʨʠʙʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʥʝʝ ʚ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, ʠ ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʩʚʦʜʢʠ ʧʦ ʟʘʧʦʚʝʜʥʠʢʫ. ʃʠʰʘʡʥʠʢʠ Usnea dasaea Stirt. 

ʠ U. praetervisa (Asahina) P. Clerc ʦʧʠʩʘʥʳ ʢʘʢ ʥʦʚʳʝ ʚʠʜʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʠ ʈʦʩʩʠʠ, ʘ ʣʠʭʝʥʦʬʠʣʴʥʳʡ ʛʨʠʙ Dactylospora anziae, ʢʘʢ ʥʦʚʳʡ ʚʠʜ ʜʣʷ ʥʘʫʢʠ. ɼʣʷ 41 ʣʠʰʘʡʥʠʢʘ 

ʧʨʠʚʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʩʫʙʩʪʨʘʪʥʦ-ʮʝʥʦʪʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè ʚʢʣʶʯʘʝʪ 511 ʚʠʜʦʚ ʠʟ 23 

ʧʦʨʷʜʢʦʚ, 55 ʩʝʤʝʡʩʪʚ, 129 ʨʦʜʦʚ. ɺ ʘʥʥʦʪʘʮʠʷʭ ʢ ʚʠʜʘʤ ʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʫʢʘʟʳʚʘʶʪʩʷ ʪʠʧʳ ʬʠʪʦʮʝʥʦʟʦʚ, ʛʜʝ ʙʳʣ ʩʦʙʨʘʥ ʣʠʰʘʡʥʠʢ, 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʩʫʙʩʪʨʘʪʘʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʦʠʟʨʘʩʪʘʝʪ 19 ʨʝʜʢʠʭ 

ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 14 ʚʠʜʦʚ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ ʠ 5 ʚʠʜʦʚ 

ð ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʰʘʡʥʠʢʠ, ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ, ʩʫʙʩʪʨʘʪʥʦ-ʮʝʥʦʪʠʯʝʩʢʘʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ, ʟʘʧʦʚʝʜʥʠʢ çɹʘʩʪʘʢè, ɽʚʨʝʡʩʢʘʷ ɸʆ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʈʦʩʩʠʠ. 

 

ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʣʠʰʘʡʥʠʢʦʚ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʠʭʝʥʦʬʣʦʨʳ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʝʸ ʩʚʦʝʦʙʨʘʟʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʷʩʥʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʰʘʡ-

ʥʠʢʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʣʠʭʝʥʦʬʣʦʨʳ ʠ ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð 

ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʣʠʭʝʥʦʬʣʦʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ [1]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʘʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʙʨʘʥʥʦʛʦ ʘʚʪʦʨʦʤ ʚ 2003 ʛ. ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ 

ɹʘʩʪʘʢ ʠ ɹʦʣʴʰʦʡ ʉʦʨʝʥʥʘʢ (ʩʝʚʝʨʥʘʷ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʟʘʧʦʚʝʜʥʠʢʘ) ʠ ʚ 

2005 ʛ. ʚ ʚʝʨʭʦʚʴʝ ʨʝʢʠ ʂʠʨʛʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʟʘʧʦʚʝʜʥʠʢʘ). ʃʠʰʘʡʥʠʢʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʜʦ ʫʨʦʚʥʷ ʚʠʜʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ [2]. 

ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ ʦʪʨʦʛʘʤ ʍʠʥʛʘʥʦ-

ɹʫʨʝʠʥʩʢʦʡ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʤʝʝʪ ʭʦʣʤʠʩʪʳʝ ʯʝʨʪʳ ʩ ʥʝʯʸʪʢʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʚʦʜʦʨʘʟʜʝʣʘʤʠ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ, 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ ʠʟ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ (Quercus mongolica 

                                                 
* ɸʚʪʦʨ: ʉʢʠʨʠʥʘ ʀʨʠʥʘ ʌʸʜʦʨʦʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʥʩ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʛʝʦʛʨʘʬʠʠ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 690022, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ; ʝ-mail: sskirin@yandex 
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Fisch. ex Ledeb.), ʙʝʨʝʟʳ ʞʸʣʪʦʡ (Betula costata Trautv.), ʣʠʧʳ ʘʤʫʨʩʢʦʡ (Tilia 

amurensis Rupr.), ʩ ʤʘʣʳʤ ʫʯʘʩʪʠʝʤ ʢʝʜʨʘ ʢʦʨʝʡʩʢʦʛʦ (Pinus koraiensis Siebold et 

Zucc), ʝʣʠ ʘʷʥʩʢʦʡ (Picea ajanensis (Lindl. et Gord.) Fisch. ex Carr.), ʧʠʭʪʳ 

ʙʝʣʦʢʦʨʦʡ (Abies nephrolepis (Trautv.) Maxim.), ʘ ʪʘʢ ʞʝ ʧʠʭʪʦʚʦ-ʝʣʦʚʳʤʠ ʣʝʩʘʤʠ 

ʠʟ ʝʣʠ ʘʷʥʩʢʦʡ ʠ ʧʠʭʪʳ ʙʝʣʦʢʦʨʦʡ, ʙʝʣʦʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ ʠʟ ʙʝʨʝʟʳ 

ʧʣʦʩʢʦʣʠʩʪʥʦʡ (Betula platyphylla Sukacz.) ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʳʤʠ 

ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ ʣʝʩʘʤʠ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ (Larix cajanderi Mayr). 

ʉʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè ʜʦʧʦʣʥʝʥ 

ʥʦʚʳʤʠ ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ ʚʠʜʘʤʠ: Arthonia spadicea Leight., Caloplaca trassii 

I. A. Galanina et S. Y. Kondr., Parmotrema arnoldii (Du Rietz) Hale, Pertusaria 

sommerpheltii (Flºrke ex Sommerf.) Fr., Rinodina sibirica H. Magn. ɺ ʩʧʠʩʢʝ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʥʘʭʦʜʢʘʭ ʣʠʰʘʡʥʠʢʦʚ ʠ ʣʠʭʝʥʦʬʠʣʴʥʦʛʦ ʛʨʠʙʘ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʥʝʝ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, ʠ ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʩʚʦʜʢʠ ʧʦ 

ʟʘʧʦʚʝʜʥʠʢʫ. ʊʘʢ, Usnea dasaea Stirt. ʠ U. praetervisa (Asahina) P. Clerc ʙʳʣʠ ʨʘʥʝʝ 

ʦʧʠʩʘʥʳ ʢʘʢ ʥʦʚʳʝ ʚʠʜʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʈʦʩʩʠʠ [3],  

ʘ ʣʠʭʝʥʦʬʠʣʴʥʳʡ ʛʨʠʙ Dactylospora anziae Zhurb., Ezhkin, Skirina et Y. Ohmura, 

ʙʳʣ ʨʘʥʝʝ ʦʧʠʩʘʥ ʩ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʢʘʢ ʥʦʚʳʡ ʜʣʷ ʥʘʫʢʠ ʚʠʜ [4].  

ɼʣʷ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʧʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʜʦʧʦʣʥʷʶʪ ʫʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ 

[5ï7]. ɼʣʷ ʨʷʜʘ ʚʠʜʦʚ ʫʢʘʟʳʚʘʶʪʩʷ ʥʦʚʳʝ ʪʠʧʳ ʬʠʪʦʮʝʥʦʟʦʚ (+), ʛʜʝ ʙʳʣ ʩʦʙʨʘʥ 

ʣʠhʘʡʥʠʢ, ʦʪʤʝʯʘʶʪʩʷ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʩʫʙʩʪʨʘʪʘʤ (~).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè 

ʚʢʣʶʯʘʝʪ 511 ʚʠʜʦʚ ʠʟ 23 ʧʦʨʷʜʢʦʚ, 55 ʩʝʤʝʡʩʪʚ, 129 ʨʦʜʦʚ. ʅʘ ʟʘʧʦʚʝʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 19 ʨʝʜʢʠʭ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

14 ʚʠʜʦʚ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ (*) [8] ʠ 5 ʚʠʜʦʚ ð ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ 

ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ (**) [9]. ɺʠʜ Parmotrema arnoldii, ʦʭʨʘʥʷʝʤʳʡ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʚʠʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʜʘʥʘ ʩ ʫʯʸʪʦʤ ʦʙʥʦʚʣʷʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ CABI 

Bioscience Databases [10] ʠ ʨʘʙʦʪ: çThe 2016 classification of lichenized fungi in the 

Ascomycota and Basidiomycota ï Approaching one thousand generaè [11],  

çA cumulative checklist for the lichen-forming, Lichenocolous and allied fungi of the 

continental United States and Canadaè [12], çChecklist of Fennoscandia Lichen-

forming and Lichenocolous Fungiè [13]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʩʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʥʘʟʚʘʥʠʷ ʚʠʜʘ ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʩʠʥʦʥʠʤʳ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʚʠʜ ʧʨʠʚʦʜʠʣʩʷ 

ʨʘʥʝʝ ʜʣʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʚʠʜʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʚʝʨʭʦʚʴʝ 

ʨʝʢʠ ʂʠʨʛʘ, ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʚʠʜʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ɹʘʩʪʘʢ ʠ ɹʦʣʴʰʦʡ ʉʦʨʝʥʥʘʢ.  

ɼʣʷ ʪʘʢʩʦʥʦʚ, ʠʟʚʝʩʪʥʳʭ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʥʝ ʠʤʝʶʱʠʭ ʧʦʣʥʳʭ 

ʜʘʥʥʳʭ ʦʙ ʵʢʦʣʦʛʠʠ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ, ʜʘʸʪʩʷ ʩʩʳʣʢʘ ʥʘ ʧʝʨʚʦʠʩʪʦʯʥʠʢ. ɺ 

ʩʧʠʩʢʝ ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ ʩʦ ʟʥʘʢʦʤ (?) ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ. ʆʙʨʘʟʮʳ 

ʣʠʰʘʡʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʭʨʘʥʷʪʩʷ ʚ ʬʦʥʜʘʭ ʛʝʨʙʘʨʠʷ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ɼɺʆ ʈɸʅ (VGEO). 
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1.   ~Anzia opuntiella M¿ll . Arg. ð ɸʥʮʠʷ ʦʧʫʥʮʠʝʚʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ 

ʣʝʩʫ. 

2.   Arthonia spadicea Leight. ð ɸʨʪʦʥʠʷ ʢʘʰʪʘʥʦʚʘʷ ð ʥʘ ʦʙʥʘʞʸʥʥʦʡ ʜʨʝʚʝʩʠʥʝ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

3   ~Bacidia friesiana (Hepp) Kºrb. ð ɹʘʮʠʜʠʷ ʌʨʠʝʟʘ ð ʥʘ ʣʠʧʝ ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʦʤ ʣʝʩʫ. 

4.   ~B. incompta (Borrer ex Hook.) Anzi ð ɹʘʮʠʜʠʷ ʣʦʭʤʘʪʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʦʤ ʣʝʩʫ. 

5.   ~B. subincompta (Nyl.) Arnold ð ɹʘʮʠʜʠʷ ʨʘʟʣʦʭʤʘʯʝʥʥʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʦʤ ʣʝʩʫ. 

6.   ~Biatora helvola Kºrb ex Hellb. ð ɹʠʘʪʦʨʘ ʙʣʝʜʥʦ-ʨʦʟʦʚʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʦʤ ʣʝʩʫ. 

7.   ~B. subduplex (Nyl.) Printzen ð ɹʠʘʪʦʨʘ ʜʚʦʡʩʪʚʝʥʥʘʷ ð ʥʘ ʙʝʨʸʟʝ ʨʝʙʨʠʩʪʦʡ, ʙʘʛʫʣʴʥʠʢʝ 

ʙʦʣʦʪʥʦʤ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

8.   ~Buellia erubescens Arnold ð ɹʫʝʣʣʠʷ ʢʨʘʩʥʝʶʱʘʷ ð ʥʘ ʦʩʠʥʝ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

9.   Caloplaca trassii Galanina et S. Y. Kondr. ð ʂʘʣʦʧʣʘʢʘ ʊʨʘʩʩʘ ð ʥʘ ʦʩʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

10.  ~Cladonia balfourii Cromb. ð ʂʣʘʜʦʥʠʷ ɹʘʣʴʬʫʨʘ ð ʥʘ ʢʦʤʣʝ ʦʣʴʭʠ ʚʦʣʦʩʠʩʪʦʡ, ʙʝʨʸʟʳ 

ʨʝʙʨʠʩʪʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

11.  ~ʉ. cornuta (L.) Hoffm. ð ʂʣʘʜʦʥʠʷ ʨʦʛʘʪʘʷ ð ʥʘ ʢʦʤʣʝ ʙʝʨʸʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

12.  ~C. gracilis (L.) Willd . ð ʂʣʘʜʦʥʠʷ ʛʨʘʮʠʦʟʥʘʷ ð ʥʘ ʢʦʤʣʝ ʙʝʨʸʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

13.  C. pleurota (Flºrke) Schaer. ð ʂʣʘʜʦʥʠʷ ʙʦʢʦʧʣʦʜʥʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

14.  ~Collema conglomeratum Hoffm. ð ʂʦʣʣʝʤʘ ʢʣʫʙʦʯʢʦʦʙʨʘʟʥʘʷ ð ʥʘ ʣʠʧʝ ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

15.  Dactylospora anziae Zhurb., Ezhkin, Skirina et Ohmura ð ɼʘʢʪʠʣʦʩʧʦʨʘ ʘʥʮʠʝʚʘʷ ð ʥʘ ʪʘʣʣʦʤʝ 

ʣʠʰʘʡʥʠʢʘ Anzia colpodes ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ [5]. 

16.  Heterodermia japonica (Sat¹) Swinscow et Krog ð ɻʝʪʝʨʦʜʝʨʤʠʷ ʷʧʦʥʩʢʘʷ ð ʥʘ ʙʝʨʸʟʝ ʨʝʙʨʠ-

ʩʪʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

17.  ?~Hypogymnia subduplicata (Rass.) Rass. ð ɻʠʧʦʛʠʤʥʠʷ ʩʜʚʦʝʥʥʦʚʠʜʥʘʷ ð ʥʘ ʙʝʨʸʟʝ 

ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

18.  ~Lecanora carpinea (L.) Vain. ð ʃʝʢʘʥʦʨʘ ʛʨʘʙʦʚʘʷ ð ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ ʚ ʧʠʭʪʦʚʦ-

ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

19.  L. symmicta (Ach.) Ach. ð ʃʝʢʘʥʦʨʘ ʩʶʤʤʠʢʪʦʚʘʷ ð ʥʘ ʦʩʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

20.  ~Lepraria neglecta (Nyl.) Erichsen [=L. alpina (B. De Lesd.) Tretiach et Baruffo] ð ʃʝʧʨʘʨʠʷ 

ʘʣʴʧʠʡʩʢʘʷ ð ʥʘ ʧʠʭʪʝ ʙʝʣʦʢʦʨʦʡ, ʝʣʠ ʘʷʥʩʢʦʡ, ʣʠʧʝ ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ 

ʣʝʩʫ. 

21.  +~Leptogium cochleatum (Dicks.) P. M. Jßrg. Et P. James ð ʃʝʧʪʦʛʠʫʤ ʩʧʠʨʘʣʴʥʳʡ ð ʥʘ ʨʦʜʦ-

ʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

22.  ~L. ʩyanescens (Rabenh.) Kºrb. ð ʃʝʧʪʦʛʠʫʤ ʩʠʥʝʚʘʪʳʡ ð ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ  

ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

23.  ~L. saturninum (Dicks.) Nyl. ð ʃʝʧʪʦʛʠʫʤ ʥʘʩʳʱʝʥʥʳʡ ð ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ  

ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

24.  * ,**+ Lobaria retigera (Bory) Trevis. ð ʃʦʙʘʨʠʷ ʩʝʪʯʘʪʘʷ ð ʥʘ ʙʝʨʸʟʝ ʨʝʙʨʠʩʪʦʡ ʚ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

25.  Melanohalea olivacea (L.) O. Blanco et al. ð ʄʝʣʘʥʦʭʘʣʝʷ ʦʣʠʚʢʦʚʘʷ ð ʥʘ ʙʝʨʸʟʝ ʧʣʦʩʢʦ-

ʣʠʩʪʥʦʡ ʚ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

26.  ~Menegazzia subsimilis (H. Magn.) R. Sant. ð ʄʝʥʝʛʘʮʮʠʷ ʥʝʩʢʦʣʴʢʦ ʧʦʭʦʞʘʷ ð ʥʘ ʣʠʩʪʚʝʥ-

ʥʠʮʝ ʂʘʷʥʜʝʨʘ, ʙʝʨʸʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ, ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ ʚ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

27.  ~Myelochroa subaurulenta (Nyl.) Elix et Hale ð ʄʠʝʣʦʭʨʦʘ ʟʦʣʦʪʠʩʪʦʚʘʷ ð ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ 

ʜʘʫʨʩʢʦʤ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 
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28.  Nephroma helveticum Ach. ð ʅʝʬʨʦʤʘ ʰʚʝʡʮʘʨʩʢʘʷ ð ʥʘ ʙʝʨʝʟʝ ʨʝʙʨʠʩʪʦʡ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

29.  * **~ Nephromopsis ornata (M¿ll . Arg.) Hue ð ʅʝʬʨʦʤʦʧʩʠʩ ʫʢʨʘʰʝʥʥʳʡ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦ-

ʣʠʩʪʥʦʡ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

30.  +~Oxneria fallax (Hepp ex Arnold) S. Y. Kondr. et Kªrnefelt ð ʆʢʩʥʝʨʠʷ ʦʙʤʘʥʯʠʚʘʷ ð ʥʘ ʣʠʧʝ 

ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

31.  * ** Parmotrema arnoldii (Du Rietz) Hale ð ʇʘʨʤʦʪʨʝʤʘ ɸʨʥʦʣʴʜʘ ð ʥʘ ʦʣʴʭʝ ʚʦʣʦʩʠʩʪʦʡ  

ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

32.  +~Peltigera lepidophora (Nyl. ex Vain.) Bitter ð ʇʝʣʴʪʠʛʝʨʘ ʯʝʰʫʝʥʦʩʥʘʷ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦ-

ʣʠʩʪʥʦʡ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

33.  ~P. polydactylon (Neck.) Hoffm. ð ʇʝʣʴʪʠʛʝʨʘ ʤʥʦʛʦʧʘʣʘʷ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʚ 

ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

34.   ~Pertusaria alpina Hepp ex H. E. Ahles ð ʇʝʨʪʫʟʘʨʠʷ ʘʣʴʧʠʡʩʢʘʷ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ  

ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

35.  +~P. servitiana Erichsen ð ʇʝʨʪʫʟʘʨʠʷ ʉʝʨʚʠʪʦʚʘ ð ʥʘ ʦʙʥʘʞʸʥʥʦʡ ʜʨʝʚʝʩʠʥʝ ʚ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

36.  P. sommerpheltii (Sommerf.) Flºrke ð ʇʝʨʪʫʟʘʨʠʷ ɿʦʤʤʝʨʬʝʣʴʪʘ ð ʥʘ ʦʩʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

37.  P. submultipuncta Nyl. ð ʇʝʨʪʫʟʘʨʠʷ ʤʥʦʛʦʪʦʯʝʯʥʦʚʘʪʘʷ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ ʚ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

38.  +~Phaeophyscia rubropulchra (Degel.) Essl. ð ʌʝʦʬʠʩʮʠʷ ʢʨʘʩʥʦʢʨʘʩʠʚʘʷ ð ʥʘ ʚʘʣʝʞʝ ʚ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

39.  +~Physcia alnophila (Vain.) Loht. et al. ð ʌʠʩʮʠʷ ʦʣʴʭʦʣʶʙʠʚʘʷ ð ʥʘ ʠʣʴʤʝ ʷʧʦʥʩʢʦʤ ʚ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

40.  ~ Physciella melanchra (Hue) Essl. ð ʌʠʩʮʠʝʣʣʘ ʤʝʣʘʥʭʨʦʚʘʷ ð ʥʘ ʣʠʧʝ ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

41.  ~Platismatia interrupta W. L. Culb. et F. C. Culb. ð ʇʣʘʪʠʟʤʘʪʠʷ ʧʨʝʨʳʚʠʩʪʘʷ ð ʥʘ 

ʣʠʩʪʚʝʥʥʠʮʝ ʂʘʷʥʜʝʨʘ, ʙʝʨʸʟʘʭ ʨʝʙʨʠʩʪʦʡ, ʧʣʦʩʢʦʣʠʩʪʥʦʡ, ʙʘʛʫʣʴʥʠʢʝ ʙʦʣʦʪʥʦʤ, ʚʘʣʝʞʝ ʚ 

ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

42.  Polychidium muscicola (Sw.) Gray ð ʇʦʣʠʭʠʜʠʫʤ ʥʘʤʦʭʦʚʳʡ ð ʧʦʚʝʨʭ ʤʭʘ ʥʘ ʙʝʨʝʟʝ ʨʝʙʨʠʩ-

ʪʦʡ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʘʭ. 

43.  ~Ramalina roesleri (Hochst. ex Schaer.) Hue ð ʈʘʤʘʣʠʥʘ ʈʦʩʣʝʨʘ ð ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ 

ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

44.  ?+~Rinodina olivaceobrunnea C. W. Dodge et G. E. Baker ð ʈʠʥʦʜʠʥʘ ʦʣʠʚʢʦʚʦ-ʢʦʨʠʯʥʝʚʘʷ ð

 ʥʘ ʚʘʣʝʞʝ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ ʣʝʩʫ. 

45.  +~R. septentrionalis Malme ð ʈʠʥʦʜʠʥʘ ʩʝʚʝʨʥʘʷ ð ʥʘ ʙʝʨʝʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ, ʦʣʴʭʝ ʚʦʣʦʩʠʩ-

ʪʦʡ, ʦʩʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʦʨʝʭʝ ʤʘʥʴʯʞʫʨʩʢʦʤ, ʚʘʣʝʞʝ ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʦʤ ʣʝʩʘʭ ʠ ʙʘʛʫʣʴʥʠʢʦ-ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

46.  R. sibirica H. Magn. ð ʈʠʥʦʜʠʥʘ ʩʠʙʠʨʩʢʘʷ ð ʥʘ ʚʝʪʦʯʢʘʭ ʧʠʭʪʳ ʙʝʣʦʢʦʨʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

47.  +~Scoliciosporum chlorococcum (Graewe ex Stenh.) Vǝzda ð ʉʢʦʣʠʮʠʦʩʧʦʨʫʤ ʟʝʣʝʥʦʢʦʩʪʦʯ-

ʢʦʚʳʡ ð ʥʘ ʦʩʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

48.  Tuckermannopsis americana (Spreng.) Hale ð ʊʫʢʝʨʤʘʥʥʦʧʩʠʩ ʘʤʝʨʠʢʘʥʩʢʠʡ ð ʥʘ 

ʣʠʩʪʚʝʥʥʠʮʝ ʂʘʷʥʜʝʨʘ, ʙʝʨʝʟʝ ʧʣʦʩʢʦʣʠʩʪʥʦʡ, ʦʙʥʘʞʸʥʥʦʡ ʜʨʝʚʝʩʠʥʝ ʚ ʙʘʛʫʣʴʥʠʢʦ-

ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ. 

49.  Usnea dasaea Stirt. ð ʋʩʥʝʷ ʜʘʟʝʷ ð ʥʘ ʢʝʜʨʝ ʢʦʨʝʡʩʢʦʤ, ʝʣʠ ʘʷʥʩʢʦʡ, ʧʠʭʪʝ ʙʝʣʦʢʦʨʦʡ  

ʚ ʧʠʭʪʦʚʦ-ʝʣʦʚʦʤ, ʢʝʜʨʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʣʝʩʘʭ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʂʠʨʛʘ; ʥʘ ʜʫʙʝ 

ʤʦʥʛʦʣʴʩʢʦʤ ʚ ʜʫʙʦʚʦʤ ʣʝʩʫ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɹʘʩʪʘʢ; ʥʘ ʨʦʜʦʜʝʥʜʨʦʥʝ ʜʘʫʨʩʢʦʤ ʚ ʙʘʛʫʣʴʥʠʢʦ-

ʩʬʘʛʥʦʚʦʤ ʣʠʩʪʚʝʥʥʠʯʥʠʢʝ ʚ ʜʦʣʠʥʘ ʨʝʢʠ ɹʦʣʴʰʦʡ ʉʦʨʝʥʥʘʢ. 

50.  U. praetervisa (Asahina) P. Clerc ð ʋʩʥʝʷ ʧʨʝʪʝʨʚʠʟʦʚʘʷ ð ʥʘ ʣʠʧʝ ʘʤʫʨʩʢʦʡ ʚ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʦ-ʭʚʦʡʥʦʤ ʣʝʩʫ. 

 

ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʸʥʥʳʝ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʧʦʟʚʦʣʠʣʠ 

ʧʦʧʦʣʥʠʪʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʡ ʩʧʠʩʦʢ ʣʠʰʘʡʥʠʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ʥʦʚʳʤʠ ʚʠʜʘʤʠ, 

ʜʦʧʦʣʥʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʠʰʘʡʥʠʢʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
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ʦʪʤʝʪʠʪʴ ʥʦʚʳʝ ʩʫʙʩʪʨʘʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʫʢʘʟʘʥʥʳʝ ʚʠʜʳ, ʜʦʧʦʣʥʠʪʴ 

ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʠʭ ʚ ʜʨʫʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʠ ʢʘʤʝʥʠʩʪʳʭ ʵʢʦʪʦʧʦʚ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʨʘʩʰʠʨʠʪ ʟʥʘʥʠʷ ʦ ʣʠʭʝʥʦʬʣʦʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʘʩʪʘʢè ʂʘʣʠʥʠʥʫ ɸʣʝʢʩʘʥʜʨʫ ʖʨʴʝʚʠʯʫ ʠ ʚʩʝʤʫ ʢʦʣʣʝʢʪʠʚʫ 

ʟʘʧʦʚʝʜʥʠʢʘ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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Abstract 
The list of 49 lichen species and 1 lichenicolous fungus is given in the paper. Arthonia spadicea Leight., 

Caloplaca trassii Galanina et S. Y. Kondr., Parmotrema arnoldii (Du Rietz) Hale, Pertusaria 

sommerpheltii (Sommerf.) Flºrke, Rinodina sibirica H. Magn. are new to the Nature Reserve ñBastakò 

(Jewish Autonomous oblast). The list contains records of lichens and lichenicolous fungus which were 

published in taxonomic papers, but were not included in the reserve reports. Usnea dasaea Stirt. and 

U. praetervisa (Asahina) P. Clerc. were published as new to the south of the Russian Far East and Russia. 

Lichenicilous fungus ï Dactylospora anziae was published as new to science. Additional data on 

substrate and community distribution are given for 41 species. The lichen list of the Nature Reserve 

ñBastakò consists of 511 species belonging to 23 orders, 55 families and 129 genera. Species descriptions 

have lichen distribution and substrate data within study area, as well vegetation type where the specimens 

were collected. A total of 19 "red-listed" species are growing in the Reserve. Fourteen lichens are inclu-

ded in the Red Data Book of Russia and five ones in the Red Data Book of Jewish Autonomous Region. 

Key words: substrate-community distribution, ñBastakò Nature Reserve, Russian Far East. 
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ɸʥʥʦʪʘʮʠʷ 

ɿʘʢʘʟʥʠʢ çʊʫʤʥʠʥʩʢʠʡè ʫʯʨʝʞʜʥy ʚ 1987 ʛʦʜʫ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʮʝʥʥʳʭ, ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ. 

ʈʘʩʧʦʣʦʞʝʥ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʫʤʥʠʥ, ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ, ʦʪ ʫʩʪʴʷ ʨʝʢʠ ɸʙʫʘ ʥʘ ʩʝʚʝʨʝ ʜʦ ʫʩʪʴʷ ʨʝʢʠ 

ʍʦʥʦʣʠʢʘ ʥʘ ʶʛʝ. ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ð ʧʦʙʝʨʝʞʴʝ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʦʪ ʤʳʩʘ ɸʫʢʘʥ ʥʘ ʩʝʚʝʨʝ 

ʜʦ ʫʩʪʴʷ ʨʝʢʠ ʏʫʤʢʘ ʥʘ ʶʛʝ. ʈʝʣʴʝʬ ʟʘʢʘʟʥʠʢʘ ʛʦʨʠʩʪʳʡ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʣʝʛʘʝʪ 

ʭʨʝʙʝʪ ʇʨʠʤʦʨʩʢʠʡ. ʅʘʠʚʳʩʰʘʷ ʦʪʤʝʪʢʘ ð ʛʦʨʘ ɹʝʢʘʷ (899 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʂʣʠʤʘʪ 

ʤʫʩʩʦʥʥʳʡ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʊʫʤʥʠʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ. ʇʠʭʪʦʚʦ-ʝʣʦʚʳʝ ʣʝʩʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʨʫʯʴʝʚ, ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ 

ʨʝʢʠ ʊʫʤʥʠʥ ʠ ʤʝʞʛʦʨʥʳʤ ʨʘʩʧʘʜʢʘʤ. ɺʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʤʘʣʦ 

ʠʟʫʯʝʥʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʛʝʨʙʘʨʥʳʝ ʩʙʦʨʳ. ʆʩʥʦʚʫ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʭʦʪʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʬʘʫʥʳ. ʌʦʥʦʚʳʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʣʦʩʴ, ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʩʦʙʦʣʴ, 

ʙʝʣʢʘ, ʟʘʷʮ-ʙʝʣʷʢ ʠ ʜʨ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʫʤʥʠʥʩʢʠʡ ʟʘʢʘʟʥʠʢ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çʊʫʤʥʠʥʩʢʠʡè ʫʯʨʝʞʜʸʥ ʧʨʠʢʘʟʦʤ ɻʣʘʚʦʭʦʪʳ 

ʈʉʌʉʈ ˉ 267 ʦʪ 14 ʠʶʣʷ 1987 ʛ., ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʘʥʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ (ʨʠʩʫʥʦʢ) ʠ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 143 100 ʛʘ.  

 
ʈʠʩʫʥʦʢ. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʢʘʟʥʠʢʘ çʊʫʤʥʠʥʩʢʠʡè. 

Figure. The map-schema of the Tumninsky Reserve location. 

 

                                                 
* ɸʚʪʦʨ: ʂʦʩʪʦʤʘʨʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʟʘʧʦʚʝʜʥʠʢʘ 

çɹʦʪʯʠʥʩʢʠʡè, e-mail: aska-iv@yandex.ru 
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ɿʘʢʘʟʥʠʢ çʊʫʤʥʠʥʩʢʠʡè ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  

ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ, ʥʘʫʯʥʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ,  

ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʩʨʝʜʳ 

ʠʭ ʦʙʠʪʘʥʠʷ, ʠʩʯʝʟʘʶʱʠʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʤʝʩʪ ʠʭ ʧʨʦʠʟʨʘ-

ʩʪʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʦʭʨʘʥʳ ð ʣʦʩʴ, ʧʫʪʠ ʝʛʦ ʤʠʛʨʘʮʠʠ, ʦʙʠʪʘʥʠʷ ʠ 

ʢʦʨʤʸʞʢʠ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ, ʧʨʦʤʳʩʣʦʚʳʝ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ 

ʧʪʠʮ, ʦʩʝʪʨʦʚʳʝ ʠ ʣʦʩʦʩʝʚʳʝ ʨʳʙʳ; ʣʝʩʘ ʉʠʭʦʪʵ-ɸʣʠʥʷ; ʨʝʢʘ ʊʫʤʥʠʥ, ʦʟʝʨʦ ɹʳʢʠ 

(ʈʠʩ. 1ʇʨʠʣ. ï ʈʠʩ. 5ʇʨʠʣ.). 

ʈʝʣʴʝʬ ʟʘʢʘʟʥʠʢʘ ʛʦʨʠʩʪʳʡ, ʦʙʨʘʟʦʚʘʥ ʭʨʝʙʪʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʚʦʩʪʦʯʥʳʤʠ 

ʦʪʨʦʛʘʤʠ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʉʠʭʦʪʵ-ɸʣʠʥʴ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ 

ʧʨʦʣʝʛʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʟ ʝʛʦ ʭʨʝʙʪʦʚ ð ʇʨʠʤʦʨʩʢʠʡ, ʚʦʩʪʦʯʥʳʡ 

ʤʘʢʨʦʩʢʣʦʥ ʢʦʪʦʨʦʛʦ ʦʙʨʘʱʝʥ ʢ ʊʘʪʘʨʩʢʦʤʫ ʧʨʦʣʠʚʫ, ʟʘʧʘʜʥʳʡ ð ʢ ʨʝʢʝ ʊʫʤʥʠʥ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʵʪʦʛʦ ʭʨʝʙʪʘ ð ʛʦʨʘ ɹʝʢʘʷ ð ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʟʘʢʘʟʥʠʢʘ ʥʘ ʚʳʩʦʪʝ 899 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʄʝʟʦʨʝʣʴʝʬ ʦʪʣʠʯʘʝʪʩʷ ʩʠʣʴʥʦʡ 

ʧʝʨʝʩʝʯʝʥʥʦʩʪʴʶ, ʢʨʫʪʦʩʢʣʦʥʥʦʩʪʴʶ. ʄʠʢʨʦʨʝʣʴʝʬ ʠʟʦʙʠʣʫʝʪ ʚʳʭʦʜʘʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʩʢʘʣ, ʢʘʤʥʝʡ ʠ ʚʘʣʫʥʦʚ. ʂʨʫʧʥʳʭ ʜʦʣʠʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʥʝʪ. ʅʝʙʦʣʴʰʘʷ ʜʝʧʨʝʩʩʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ 

ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʝʢʠ ɻʫʜʶʤʫ. ʐʠʨʠʥʘ ʝʸ ʧʨʝʚʳʰʘʝʪ 3 ʢʤ. 

ʂʣʠʤʘʪ ʟʘʢʘʟʥʠʢʘ ʤʫʩʩʦʥʥʳʡ. ʃʝʪʦ ʢʦʨʦʪʢʦʝ, ʪʫʤʘʥʥʦʝ ʠ ʚʣʘʞʥʦʝ. ʉʥʝʛ 

ʚʳʧʘʜʘʝʪ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ. ʆʩʥʦʚʥʳʝ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʉʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ: ʚ ʷʥʚʘʨʝ ï24,6Áʉ, ʠʶʣʝ +16,7Áʉ [1ï2].  

ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʧʨʦʪʝʢʘʶʪ ʢʣʶʯʠ ʠ ʥʝʙʦʣʴʰʠʝ ʤʝʣʢʦʚʦʜʥʳʝ ʨʝʢʠ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʘʩʩʝʡʥʘʤ ʨ. ʊʫʤʥʠʥ ʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʛʦʨʥʳʡ 

ʭʘʨʘʢʪʝʨ ï ʢʘʤʝʥʠʩʪʦʝ ʨʫʩʣʦ ʩ ʯʘʩʪʳʤʠ ʧʝʨʝʢʘʪʘʤʠ ʠ ʙʳʩʪʨʳʤ ʪʝʯʝʥʠʝʤ [3].  

ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʇʨʝʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʦʚ, ʧʠʭʪʦʚʦ-ʝʣʦʚʳʝ ʣʝʩʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʨʫʯʴʝʚ, ʥʘʜʧʦʡʤʝʥʥʳʤ 

ʪʝʨʨʘʩʘʤ ʨʝʢʠ ʊʫʤʥʠʥ, ʤʝʞʛʦʨʥʳʤ ʨʘʩʧʘʜʢʘʤ. ʇʦʡʤʘ ʨʝʢʠ ʊʫʤʥʠʥ ʟʘʥʷʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʦʟʝʥʥʠʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʠʚʥʷʢʘʤʠ. ʅʘ ʩʢʣʦʥʘʭ 

ʩʦʧʦʢ, ʚʳʭʦʜʷʱʠʭ ʢ ʨʝʢʝ, ʨʘʩʪʫʪ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ, ʩʤʝʰʘʥʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʦ-

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʘ ʧʦ ʩʢʣʦʥʘʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʞʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʜʫʙʘ. 

ʅʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʪʠʧʘʤʠ ʣʝʩʦʚ ʷʚʣʷʶʪʩʷ 

ʢʘʤʝʥʥʦʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʠ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ. ɽʣʦʚʦ-ʧʠʭʪʦʚʳʝ ʣʝʩʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʣʫʙʦʢʠʤ ʨʘʩʧʘʜʢʘʤ ʠ ʫʩʪʴʷʤ ʨʝʢ.  

ɾʠʚʦʪʥʳʡ ʤʠʨ. ʆʩʥʦʚʫ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʭʦʪʩʢʦ-

ʢʘʤʯʘʪʩʢʦʡ ʬʘʫʥʳ. ʌʦʥʦʚʳʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʣʦʩʴ (Alces alces 

Linnaeus, 1758), ʙʫʨʳʡ ʤʝʜʚʝʜʴ (Ursus arctos Linnaeus, 1758), ʩʦʙʦʣʴ (Martes 

zibellina Linnaeus, 1758), ʙʝʣʢʘ (Sciurus vulgaris Linnaeus, 1758), ʟʘʷʮ-ʙʝʣʷʢ (Lepus 

timidus Linnaeus,1758). ʊʘʢʞʝ ʦʙʠʪʘʶʪ ʢʦʣʦʥʦʢ (Mustela sibirica Pallas, 1773), 

ʛʦʨʥʦʩʪʘʡ (Mustela erminea Linnaeus, 1758), ʥʦʨʢʘ ʘʤʝʨʠʢʘʥʩʢʘʷ (Neovison vison 

Schreber, 1777), ʚʳʜʨʘ (Lutra lutra Linnaeus, 1758), ʙʘʨʩʫʢ (Meles meles amurensis 
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Schrenk, 1859), ʨʦʩʦʤʘʭʘ (Gulo gulo Linnaeus, 1758), ʦʥʜʘʪʨʘ (Ondatra zibethicus 

Linnaeus, 1766), ʣʠʩʠʮʘ (Vulpes vulpes Linnaeus, 1758,) ʨʳʩʴ (Lynx lynx Linnaeus, 

1758), ʚʦʣʢ (Canis lupus Linnaeus, 1758), ʠʟʶʙʨʴ (Cervus elaphus Linnaeus,1758), 

ʢʦʩʫʣʷ (Capreolus pygargus Pallas, 1771), ʢʘʙʘʨʛʘ (Moschus moschiferus Linnaeus, 

1758), ʢʘʙʘʥ (Sus scrofa Linnaeus, 1758), ʚ 1982 ʠ ʚ 1986 ʛʛ. ʦʪʤʝʯʘʣʠʩʴ ʟʘʭʦʜʳ 

ʘʤʫʨʩʢʦʛʦ ʪʠʛʨʘ (Panthera tigris altaica Temminck, 1844) [1]. ʆʨʥʠʪʦʬʘʫʥʘ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʧʪʠʮ. ʅʘ ʥʝʨʝʩʪ ʚ ʨʝʢʠ ʟʘʢʘʟʥʠʢʘ ʟʘʭʦʜʷʪ ʮʝʥʥʳʝ 

ʚʠʜʳ ʨʳʙ: ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʸʪʨ (Acipenser mikadoi), ʢʝʪʘ (Oncorhynchus keta 

Walbaum, 1792), ʩʠʤʘ (Oncorhynchus masou Brevoort, 1856), ʢʫʥʜʞʘ (Salvelinus 

leucomaenis Pallas, 1814. 

ʀʟ ʨʝʜʢʠʭ ʚʠʜʦʚ ʟʜʝʩʴ ʦʙʠʪʘʶʪ: ʦʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ (Haliaeetus albicilla 

Linnaeus, 1758), ʙʝʣʦʧʣʝʯʠʡ ʦʨʣʘʥ (Haliaeetus pelagicus Pallas, 1811), ʙʝʨʢʫʪ 

(Aquila chrysaetos Linnaeus, 1758), ʪʝʪʝʨʝʚʷʪʥʠʢ (Accipiter gentilis Linnaeus, 1758), 

ʢʘʥʶʢ (Buteo buteo Linnaeus, 1758), ʩʘʧʩʘʥ (Falco peregrinus Tunstall, 1771), 

ʨʳʙʥʳʡ ʬʠʣʠʥ (Ketupa blakistoni Seebohm, 1884), ʬʠʣʠʥ (Bubo bubo Linnaeus, 

1758), ʩʢʦʧʘ (Pandion haliaetus Linnaeus, 1758), ʯʝʨʥʳʡ ʞʫʨʘʚʣʴ (Grus monacha 

Temminck, 1835), ʜʠʢʫʰʘ (Falcipennis falcipennis Hartlaub, 1855), ʫʪʢʘ ʤʘʥʜʘʨʠʥʢʘ 

(Aix galericuata Linnaeus, 1758), ʩʠʤʘ (Oncorhynchus masou Brevoort, 1856),  

ʦʩʸʪʨ ʩʘʭʘʣʠʥʩʢʠʡ (Acipenser medirostris Ayres, 1854) ʠ ʪʘʡʤʝʥʴ ʩʘʭʘʣʠʥʩʢʠʡ 

(Parahucho perryi Brevoort,1856) ) (ʈʠʩ. 6ʇʨʠʣ. ï ʈʠʩ. 9ʇʨʠʣ.) [1ï2]. 

ɹʦʣʝʝ 10 ʣʝʪ ʪʝʨʨʠʪʦʨʠʷ ʊʫʤʥʠʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ʙʳʣʘ ʙʝʩʢʦʥʪʨʦʣʴʥʘ, 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʦʭʨʘʥʘ, ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 2014 ʛ. ʧʨʠʢʘʟʦʤ 

ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʘʟʥʠʢ çʊʫʤʥʠʥʩʢʠʡè ʙʳʣ ʧʝʨʝʜʘʥ ʚ ʚʝʜʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çɹʦʪʯʠʥʩʢʠʡè. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ  

ʚ ʟʘʢʘʟʥʠʢʝ ʧʣʘʥʦʤʝʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ɹʦʪʯʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʪʘʢ ʠ ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ  

ʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʤʦʥʠʪʦʨʠʥʛʦʤ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ, 

ʠʟʫʯʝʥʠʝʤ ʠʭ ʦʙʠʣʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. 
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Nature Reserve Zakaznik çTumninskyè (Short Essay) 
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Abstract 
The Tumninsky reserve was established in 1987 with the aim of preserving and restoring valuable, 

rare and endangered species of animals and their habitats. It is located in the Tumnin River basin along its 

left bank, from the mouth of the Abua River in the north, to the mouth of the Honolik River in the south. 

The eastern border is along the coast of the Tatar Strait from Cape Aukan in the north, to the mouth of the 

Chumka River in the south. Relief of the reserve is mountainous. From the north to the south the 

Primorsky Range lies. The highest point is Mount Bekaya (899 m above sea level). The climate is 

monsoon. Various associations of larch forests predominate in the vegetation cover of the reserve, fir 

forests are confined to the stream valleys, the Tumnin River over-flooded terraces, intermountain 

depressions. The territory of the reserve has been little studied in floristic respect, there are no herbarium 

collections. The basis of the animal world is made up of representatives of the Okhotsk-Kamchatka fauna. 

Key words: Tumninsky Nature Reserve, Zakaznik, protected areas. 
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Attachment. Nature Reserve Zakaznik çTumninskyè: landscapes, flora, fauna. 

 
ʈʠʩ. 1ʇʨʠʣ. ʈʝʢʘ ʊʫʤʥʠʥ. ʌʦʪʦ ʀ. ɺ. ʂʦʩʪʦʤʘʨʦʚʦʡ. 

Fig. 1Att. The Tumnin River. Photo by I. Kostomarova. 
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ʈʠʩ. 2ʇʨʠʣ. ʄʦʨʩʢʘʷ ʛʨʘʥʠʮʘ ʟʘʢʘʟʥʠʢʘ, ʚʦʜʦʧʘʜ. ʌʦʪʦ ʀ. ʃʳʩʝʥʢʦ. 

Fig. 2At t. Marine border of the Reserve, waterfall . Photo by I. Lysenko. 

 

 

 
ʈʠʩ. 3ʇʨʠʣ. ʊʫʤʥʠʥʩʢʠʡ ʟʘʢʘʟʥʠʢ. ʌʦʪʦ ʀ. ɺ. ʂʦʩʪʦʤʘʨʦʚʦʡ. 

Fig. 3Att.  The Tumninsky Reserve. Photo by I. Kostomarova. 
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ʈʠʩ. 4ʇʨʠʣ. ʉʢʘʣʘ ʉʘʥʛʘʯ.  

ʌʦʪʦ ʀ. ʃʳʩʝʥʢʦ. 

Fig. 4Att.  The Sangach Rock.  

Photo by I. Lysenko. 

ʈʠʩ. 5ʇʨʠʣ. ʇʠʦʥ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ.  

ʌʦʪʦ ʀ. ɺ. ʂʦʩʪʦʤʘʨʦʚʦʡ. 

Fig. 5Att.  Paeonia obovata.  

Photo by I. Kostomarova. 
  

  
ʈʠʩ. 6ʇʨʠʣ. ɻʦʨʙʫʰʘ ʠʜʸʪ ʥʘ ʥʝʨʝʩʪ.  

ʌʦʪʦ ʂʦʩʪʦʤʘʨʦʚʦʡ ʀ.ɺ. 

Fig. 6Att.  The Pink salmon goes to spawn.  

Photo by I. Kostomarova. 

ʈʠʩ. 7ʇʨʠʣ. ʆʨʣʘʥ ʙʝʣʦʧʣʝʯʠʡ.  

ʌʦʪʦ ʀ. ʃʳʩʝʥʢʦ. 

Fig. 7Att.  Steller's sea eagle Haliaeetus 

pelagicus. Photo by I. Lysenko. 
  

  
ʈʠʩ. 8ʇʨʠʣ. ɼʠʢʫʰʘ ʘʟʠʘʪʩʢʘʷ. ʌʦʪʦ 

ï ʀ. ʂʦʩʪʦʤʘʨʦʚʦʡ. 

Fig. 8Att.  Siberian Grouse Falcipennis 

falcipennis. Photo by I. Kostomarova. 

ʈʠʩ. 9ʇʨʠʣ. ʃʦʩʴ.  

ʌʦʪʦ ʂʦʩʪʦʤʘʨʦʚʦʡ ʀ.ɺ. 

Fig. 9Att.  Elk Alces alces.  

ʈhoto by I. Kostomarova. 
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ʋɼʂ 502.4 +82-43 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʨʠʵʣʴʙʨʫʩʴʝè:  

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ, ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷ  

ɽ. ɺ. ʂʶʣʴ*  
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ɸʥʥʦʪʘʮʠʷ 

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʨʠʵʣʴʙʨʫʩʴʝè ʫʯʨʝʞʜʸʥ 22 ʩʝʥʪʷʙʨʷ 1986 ʛ. ʇʘʨʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʚʳʩʦʪʝ ʦʪ 2000 ʤ ʜʦ 5000 ʤ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʘʨʢʦʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʳ. ʉ ʟʘʧʘʜʘ ʧʘʨʢ ʛʨʘʥʠʯʠʪ ʩ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʦʡ, ʩ ʶʛʘ ð ʩ ɻʨʫʟʠʝʡ. ʇʘʨʢ ʟʦʥʠʨʦʚʘʥ, ʚ ʥʸʤ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʟʘʧʦʚʝʜʥʘʷ ʟʦʥʘ (33,7 ʪʳʩ. ʛʘ), ʚ ʢʦʪʦʨʦʡ ʟʘʧʨʝʱʝʥʳ ʚʩʝ ʚʠʜʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʨʦʤʝ ʛʦʨʥʦʛʦ ʧʝʰʝʭʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʘʣʴʧʠʥʠʟʤʘ ʧʦ ʩʪʨʦʛʦ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ; ʟʦʥʘ ʟʘʢʘʟʥʠʢʘ (39,7 ʪʳʩ. ʛʘ), ʚ ʢʦʪʦʨʦʡ ʜʦʧʫʩʢʘʝʪʩʷ ʩʪʨʦʛʦ 

ʨʝʛʫʣʠʨʫʝʤʦʝ ʧʦʩʝʱʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ; ʟʦʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ (5,5 ʪʳʩ. ʛʘ); ʟʦʥʘ 

ʨʝʢʨʝʘʮʠʠ (1,0 ʪʳʩ. ʛʘ) ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɹʘʢʩʘʥ ʠ ʥʘ ʛʦʨʥʦʣʳʞʥʦʤ ʢʫʨʦʨʪʝ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ 

çʇʨʠʵʣʴʙʨʫʩʴʝè; ʟʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (21,3 ʪʳʩ. ʛʘ). ʂʦʨʝʥʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚʳʜʝʣʝʥʳ 

ʟʦʥʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʘʨʢ ʩʦʟʜʘʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠ ̫ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠ ̫ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʪʫʨʠʟʤʘ, ʘʣʴʧʠʥʠʟʤʘ ʠ ʦʪʜʳʭʘ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʩʪʘʪʴʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʧʘʨʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ- ʢɻʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. 

 

 ɺʚʝʜʝʥʠʝ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʨʦʜʦʠ ʯʝʣʦʚʝʢʘ, ʩ ʯʝʤ ʩʚʷʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝ y

ʦʭʨʘʥʳ. ʆʜʥʘ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʵʪʦ 

ʩʦʟʜʘʥʠʝ ʦʩʦʙʦʡ ʬʦʨʤʳ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ð ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʨʠ ʠʭ ʦʧʪʠʤʘʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ ʧʦʤʠʤʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʨʝʰʝʥʳ ʠ ʜʨʫʛʠʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘ. ʄʠʨʦʚʘʷ 

ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʩʪʘ ʣʝʪ [1]. ɺ ʈʦʩʩʠʠ 

ʞʝ ʧʝʨʚʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ (çʉʦʯʠʥʩʢʠʡè) ʙʳʣ ʫʯʨʝʞʜʝʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʚ 1983 ʛ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʩʦʟʜʘʥʦ 35 ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 7 ʤʣʥ. ʛʘ [2; 3]. 

ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 33 ʩʫʙʲʝʢʪʘʭ ʈʌ, ʥʦ ʦʩʥʦʚʥʘʷ ʠʭ ʜʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ɽʚʨʦʧʝʡʩʢʦ-ʋʨʘʣʴʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ. ɺ ʉʠʙʠʨʠ ð ʣʠʰʴ 6 ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, 

                                                 
*ɸʚʪʦʨ: ʂʶʣʴ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʛʝʦʛʨʘʬ. ʥʘʫʢ, ʩʥʩ, ʎʝʥʪʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ; ʫʣ. ɹʘʣʢʘʨʦʚʘ, 2. ʛ. ʅʘʣʴʯʠʢ, 360002, ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ; E-mail: elenakyul@mail.ru; ʪʝʣ.: 8-960-430-87-36 
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ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ð 8 [4; 5], ʠʟ ʥʠʭ 4 ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ [5]. ɺʩʝ ʥʘʮʠʦʥʘʣʴ-

ʥʳʝ ʧʘʨʢʠ ʚʭʦʜʷʪ ʚ ʩʠʩʪʝʤʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʉʂʌʆ) ʥʘʭʦʜʷʪʩʷ 2 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʘ: çʇʨʠʵʣʴʙʨʫʩʴʝè ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʂɹʈ) 

ʠ çɸʣʘʥʠʷè ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ ð ɸʣʘʥʠʷ. 

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ (ʜʘʣʝʝ ʅʇ) çʇʨʠʵʣʴʙʨʫʩʴʝè ʦʙʨʘʟʦʚʘʥ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʉʌʉʈ ʦʪ 22 ʩʝʥʪʷʙʨʷ 1986 ʛ. N 407 [6; 7]. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʨʢʘ 101,2 ʪʳʩ. ʛʘ. ɺ ʩʦʩʪʘʚ ʧʘʨʢʘ ʚʦʰʣʘ ʭʦʨʦʰʦ ʦʩʚʦʝʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʩʪʘʨʝʡʰʝʛʦ ʮʝʥʪʨʘ ʘʣʴʧʠʥʠʟʤʘ ʠ ʪʫʨʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ʙʳʚʰʝʛʦ ʉʦʶʟʘ 

ʉʉʈ ð ʖʞʥʦʝ ʇʨʠʵʣʴʙʫʩʴʝ (ʚʝʨʭʦʚʴʷ ʨ. ɹʘʢʩʘʥ, ʕʣʴʙʨʫʩʩʢʦʝ ʠ ɺʝʨʭʥʝ-ɹʘʢʩʘʥ-

ʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʘ), ʘ ʪʘʢʞʝ ʤʘʣʦʦʩʚʦʝʥʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ð ʚʝʨʭʦʚʴʷ ʨ. ʄʘʣʢʘ, 

ɺʝʨʭʥʝ-ʄʘʣʢʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ ð ɿʘʧʘʜʥʦʝ ʇʨʠʵʣʴʙʨʫʩʴʝ. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʵʪʦ ʪʝʨʨʠʪʦʨʠʠ ɿʦʣʴʩʢʦʛʦ ʠ ʕʣʴʙʨʫʩʩʢʦʛʦ ʨʘʡʦʥʦʚ ʂɹʈ. 

 ɺ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʅʇ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (ʎʝʥʪʨʘʣʴʥʳʡ ʂʘʚʢʘʟ). ʕʪʦ ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʘʨʢʦʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʳ (ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ 

2000ï5000 ʤ ʠ ʙʦʣʝʝ). ʉ ʟʘʧʘʜʘ ʧʘʨʢ ʛʨʘʥʠʯʠʪ ʩ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʦʡ, ʩ ʶʛʘ ð ʩ ɻʨʫʟʠʝʡ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʧʘʨʢʘ ʧʨʦʭʦʜʠʪ ʧʦ ʶʞʥʦʤʫ 

ʩʢʣʦʥʫ ʇʝʨʝʜʦʚʦʛʦ ʭʨʝʙʪʘ (ʛʦʨʠʟʦʥʪʘʣʴ 2000 ʤ), ʚʦʩʪʦʯʥʘʷ ð ʧʦ ʚʦʜʦʨʘʟʜʝʣʫ 

ʤʝʞʜʫ ʨʝʢʘʤʠ ɹʘʢʩʘʥ ʠ ʏʝʛʝʤ, ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɹʘʢʩʘʥ (ʈʠʩ. 1). 

 

 
ʈʠʩ. 1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʨʠʵʣʴʙʨʫʩʴʝè (ʠʟ ʨʝʩʫʨʩʘ bielefdt.de) 

Fig. 1. Location of the National Park çPrielbrusyeè (taken from the resource bielefdt.de) 
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  ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 

ʚʳʜʝʣʝʥʦ 6 ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ (ʈʠʩ. 2) [6; 7]. 

 
ʈʠʩ.3. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʨʠʵʣʴʙʨʫʩʴʝè.  

Fig.3. Functional zoning of the National Park çPrielbrusyeè.  

 

 1. ɿʘʧʦʚʝʜʥʘʷ ʟʦʥʘ (33,7 ʪʳʩ. ʛʘ). ɿʘʧʨʝʱʝʥʳ ʚʩʝ ʚʠʜʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʨʦʤʝ ʛʦʨʥʦʛʦ ʧʝʰʝʭʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʘʣʴʧʠʥʠʟʤʘ 

ʧʦ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. ɺʢʣʶʯʘʝʪ ʚʩʝ ʪʠʧʳ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ: ʥʠʚʘʣʴʥʦ-ʛʣʷʮʠʘʣʴʥʳʡ, ʛʦʨʥʦ-ʣʫʛʦʚʦʡ, 

ʛʦʨʥʦ-ʣʝʩʥʦʡ, ʛʦʨʥʦ-ʩʪʝʧʥʦʡ (ʈʠʩ. 1ʇʨʠʣ.1 ï ʈʠʩ.3ʇʨʠʣ.1). 
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 2. ɿʦʥʘ ʟʘʢʘʟʥʠʢʘ (39,7 ʪʳʩ. ʛʘ). ɼʦʧʫʩʢʘʝʪʩʷ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʝ 

ʧʦʩʝʱʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ, ʨʘʟʨʝʰʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ,  

ʥʝ ʥʘʨʫʰʘʶʱʝʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʣʠʢʘ ʫʯʘʩʪʢʘ. 

 3. ɿʦʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ (5,5 ʪʳʩ. ʛʘ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʦʢʘʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʚʜʦʣʴ ʧʣʘʥʠʨʫʝʤʳʭ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʧʦ 

ʫʱʝʣʴʷʤ ɸʜʳʣ-ʉʫ, ʖʩʝʥʛʠ, ɸʜʳʨ-ʉʫ; ʧʨʦʭʦʜʠʪ ʧʦ ɹʘʢʩʘʥʩʢʦʤʫ ʫʱʝʣʴʶ  

ʚ ʧʨʝʜʝʣʘʭ ʇʦʣʷʥʘ ɸʟʘʫ ð ʩʝʣʦ ʕʣʴʙʨʫʩ, ʩʢʣʦʥʳ ʠ ʜʦʣʠʥʳ ʨʝʢ ɻʘʨʘ-ɹʘʰʠ ʠ 

ʊʝʨʩʢʦʣ, ʩʢʣʦʥʳ ʛʦʨ ʏʝʛʝʪ ʠ ʕʣʴʙʨʫʩ, ʧʣʘʪʦ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʄʘʣʢʘ (ʨʘʡʦʥ 

ʠʩʪʦʯʥʠʢʘ ɼʞʠʣʳ-ʉʫ), ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚ ʫʩʪʴʷʭ ʨʝʢ ʉʘʙʘʣʳʢ-ʉʫ, ʏʝʣʤʘʩ, 

ʂʫʨʤʳʯʠ). ɿʜʝʩʴ ʨʘʟʨʝʰʝʥʘ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ  

ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʤ ʦʪʜʳʭʝ  

(ʈʠʩ. 1ʇʨʠʣ.1 ï ʈʠʩ.7ʇʨʠʣ.1). 

 4. ɿʦʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (1,0 ʪʳʩ. ʛʘ). ʆʩʥʦʚʥʦʡ ʦʩʴʶ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʦʣʠʥʘ ʨʝʢʠ ɹʘʢʩʘʥ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ (ʊʝʨʩʢʦʣ, ʊʝʛʝʥʝʢʣʠ, ɹʘʡʜʘʝʚʢʘ)  

ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʨʘʟʥʳʭ ʚʝʜʦʤʩʪʚ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʟʜʝʩʴ 

ʛʦʨʥʦʣʳʞʥʳʡ ʢʫʨʦʨʪ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ çʇʨʠʵʣʴʙʨʫʩʴʝè ʩ ʩʝʪʴʶ ʢʨʝʩʝʣʴʥʳʭ  

(ʥʘ ʛ. ʏʝʛʝʪ) ʠ ʛʦʥʜʦʣʴʥʳʭ (ʥʘ ʛ. ʕʣʴʙʨʫʩ) ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ (ʈʠʩ. 10ʇʨʠʣ.1 ï 

ʈʠʩ. 11ʇʨʠʣ.1). ɿʜʝʩʴ ʨʘʟʨʝʰʝʥʳ ʪʝ ʞʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʠ ʚ ʟʦʥʝ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

 5. ɿʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (21,3 ʪʳʩ. ʛʘ) ʚʢʣʶʯʘʝʪ ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʠʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʠʟʲʷʪʠʷ ʠʭ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʛʘʨʘʞʥʳʝ ʭʦʟʷʡʩʪʚʘ. 

ɿʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ ɹʘʢʩʘʥʩʢʦʤʫ ʫʱʝʣʴʶ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʄʘʣʢʘ, ʧʦ ʨʝʢʘʤ ʂʳʨʪʳʢ ʠ ʉʫ-ɹʘʰʠ. 

 ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè ʚ ʨʘʡʦʥʝ ʧʨʦʞʠʚʘʥʠʷ 

ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʧʦʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʚʳʜʝʣʝʥʳ ʟʦʥr ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ ʨʘʟʨʫʰʘʶʱʝʛʦ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʥʝ 

ʠʩʪʦʱʘʶʱʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʫʩʪʘʥʦʚʣʝʥ 

ʫʩʠʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʛʨʘʥʠʯʥʦʛʦ ʨʝʞʠʤʘ. 

 ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè. ʀʩʭʦʜʷ ʠʟ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʢʨʦʤʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʟʘʜʘʯ ʠ 

ʬʫʥʢʮʠʡ (ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʥʠʢʘʣʴʥʳʭ ʠ ʵʪʘʣʦʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʪʫʨʠʟʤʘ, 

ʘʣʴʧʠʥʠʟʤʘ ʠ ʦʪʜʳʭʘ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ) ʚʳʜʝʣʷʝʪʩʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʤʘʣʦʛʦ (ʙʘʣʢʘʨʩʢʦʛʦ) 

ʵʪʥʦʩʘ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʛʨʘʥʠʮʘʭ ʅʇ (ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ 
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ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ, ʤʘʛʘʟʠʥʦʚ, ʢʠʦʩʢʦʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ.) [6; 7]. 

 ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʠʤʝʝʪ ʙʦʛʘʪʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʘʢʠʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʢʘʢ ʩʧʦʨʪʠʚʥʳʡ ð

 ʘʣʴʧʠʥʠʟʤ, ʛʦʨʥʦʣʳʞʥʳʡ ʠ ʢʦʥʥʳʡ ʪʫʨʠʟʤ ʠ ʜʨ., ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ð 

ʠʟʫʯʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʙʦʛʘʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʘ 

ʪʘʢʞʝ ʧʦʩʝʱʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʅʇʇ. ʅʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʥʦʚʳʝ ʬʦʨʤʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ 

ʬʦʨʤʳ ʪʫʨʠʟʤʘ, ʢʘʢ ʵʢʦ- ʠ ʘʛʨʦʪʫʨʠʟʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ, ʥʦ ʚʩʢʦʨʝ ʩʪʘʥʫʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʙʣʘʛʦʜʘʨʷ ʙʦʛʘʪʦʡ ʢʫʣʴʪʫʨʝ, 

ʫʥʠʢʘʣʴʥʳʤ ʨʝʤʸʩʣʘʤ ʠ ʤʥʦʛʦʚʝʢʦʚʳʤ ʪʨʘʜʠʮʠʷʤ ʛʦʪʝʧʨʠʠʤʩʪʚʘ ʤʝʩʪʥʳʭ 

ʞʠʪʝʣʝʡ. ɹʫʜʝʪ ʪʘʢʞʝ ʨʘʟʚʠʚʘʪʴʩ ̫ ʠ ʣʝʯʝʙʥʳʡ (ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʡ) ʪʫʨʠʟʤ, 

ʙʘʟʠʨʫʡʱʠʡʩʷ ʥʘ ʚʘʞʥʝʡʰʝʤ ʧʨʠʨʦʜʥʦʤ ʣʝʯʝʙʥʦʤ ʨʝʩʫʨʩʝ ð ʫʛʣʝʢʠʩʣʳʤ 

ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʜʘʤ (ʥʘʨʟʘʥʘʤ) ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʘʡʦʥʝ ʣʝʜʥʠʢʘ ʀʨʠʢ, ʫʱʝʣʠʡ ɸʜʳʣ-ʉʫ, ɸʟʘʫ, ʚ ʩʸʣʘʭ ʕʣʴʙʨʫʩ ʠ ɹʘʡʜʘʝʚʢʘ ð 

ʟʥʘʤʝʥʠʪʘʷ çʇʦʣʷʥʘ ʅʘʨʟʘʥʦʚè, ʫ ʛʦʨʳ ɼʦʥʛʫʟ-ʆʨʫʥ-ɻʠʪʯʝ-ʏʘʪ-ɹʘʰʠ (3367 ʤ) ð

 ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʘʢʩʘʥ-ɹʘʰʠ-ʋʣʣʫ-ɻʘʨʘ ð 9 ʠʩʪʦʯʥʠʢʦʚ. ʆʙʱʠʡ ʜʝʙʠʪ ʥʘʨʟʘʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 5 ʤʣʥ ʣ/ʩʫʪ. (ʈʠʩ. 4ʇʨʠʣ.1 ï ʈʠʩ.7ʇʨʠʣ.1). 

 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè ʚʝʜʸʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʰʪʘʪʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʠ ʣʘʙʦʨʘʪʦʨʠʡ ʧʘʨʢʘ, ʥʦ ʠ 

ʫʯʸʥʳʤʠ ʠʟ ʜʨʫʛʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʘʥʠʮʘʭ ʧʘʨʢʘ, ʠʟ ʋʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʙʘʟ ʄʦʩʢʦʚʩʢʦʛʦ ʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʟ 

ʆʙʩʝʨʚʘʪʦʨʠʠ çʊʝʨʩʢʦʣè, ʄʝʪʝʦʩʪʘʥʮʠʡ ʈʦʩʛʠʜʨʦʤʝʪʘ çʇʠʢ ʊʝʨʩʢʦʣè ʠ çʊʝʨʩ-

ʢʦʣè, ʠʟ ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʠ ʅʝʡʪʨʠʥʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʈɸʅ  

(ʈʠʩ. 8ʇʨʠʣ.1 ï ʈʠʩ.9ʇʨʠʣ.1) [6; 7]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè [7]. 

 

ʊʘʙʣʠʮʘ1. ʆʩʥʦʚʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʤʘʨʰʨʫʪʳ 

Table 1. The main recreational routes 

 ̄ ʅʘʟʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ɺʠʜ/ʩʪʘʪʫʩ ʉʧʦʩʦʙ ʧʝʨʝʜʚʠʞʝʥʠʷ 

I. ʄʘʣʢʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ (ʙʘʩʩʝʡʥ ʨ. ʄʘʣʢʘ) 

1 ʋʨʦʯʠʱʝ ɼʞʠʣʳ-ʉʫ:  

 ï ʛ. ʕʣʴʙʨʫʩ ʩ ʢʦʤʧʣʝʢʩʦʤ ʣʝʜʥʠʢʦʚ; 

 ï ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ; 

 ï çʂʘʤʝʥʥʳʝ ʛʨʠʙʳè ʠ çʇʝʩʯʘʥʳʝ ʟʘʤʢʠè; 

 ï ʚʦʜʦʧʘʜʳ çʉʫʣʪʘʥè ʠ çʂʳʟʳʣ-ʂʦʣè 

 ï ʤʝʥʛʠʨʳ (ʈʠʩ. 7ʇʨʠʣ.1); 

 ï ʨʦʜʦʥʦʚʳʝ ʧʝʩʢʠ 

ʉʧʦʨʪʠʚʥʦ-ʙʘʣʴ-

ʥʝʦʣʦʛʠʯʝʩʢʠʡ. 

ʂʦʤʧʣʝʢʩʥʳʡ 

ʧʘʤʷʪʥʠʢ 

ʧʨʠʨʦʜʳ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʜʦ 

ʫʨʦʯʠʱʘ ɼʞʠʣʳ-ʉʫ, 

ʜʘʣʝʝ ʩ ʇʦʣʷʥʳ  

ɼʞʠʣʳ-ʉʫ ʨʘʜʠʘʣʴʥʳʝ 

ʧʝʰʠʝ ʤʘʨʰʨʫʪʳ. 

II.ɺʝʨʭʥʝ-ɹʘʢʩʘʥʩʢʦʝ (ʙʘʩʩʝʡʥ ʨ. ɸʜʳʨ-ʉʫ, ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɹʘʢʩʘʥ)  

1 ɸʜʳʨ-ʉʫ ï ʧʝʨʝʚʘʣ ʄʝʩʪʠʘ: 

 ï ʧʦʜʲʸʤʥʠʢ; 

 ï ʩʝʣʝʚʘʷ ʜʦʣʠʥʘ ʨ. ʉʫʣʣʫ-ʂʦʣ-ʉʫ; 

ʉʧʦʨʪʠʚʥʳʡ ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʜʦ ʘ/ʣ 

çʋʣʣʫ-ʊʘʫè, ʜʘʣʝʝ 
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 ï ʘʣʴʧʣʘʛʝʨʴ çɼʞʘʡʣʳʢè ʋʣʣʫ-ʊʘʫè; 

 ï ɻʨʘʥʘʪʦʚʘʷ ʙʘʣʢʘ; 

 ï ʛ. ʋʣʣʫ-ʊʘʫ; 

 ï  ʙʠʚʫʘʢ çʄʝʩʪʠʡʩʢʠʝ ʥʦʯʸʚʢʠè 

ʨʘʜʠʘʣʴʥʳʝ ʧʝʰʠʝ 

ʤʘʨʰʨʫʪʳ.  

2 ʉʝʣʦ ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ (ʙrʚʰʝʝ ʋʨʫʩʙʠʝʚʦ): 

 ï ʫʩʘʜʴʙʘ ʢʥʷʟʝʡ ʋʨʫʩʙʠʝʚʳʭ (ʈʠʩ. ʇʨʠʣ.2); 

 ï ʨʘʟʚʘʣʠʥʳ ʩʪʘʨʦʡ ʤʝʣʴʥʠʮʳ; 

 ï ʜʨʝʚʥʠʝ ʢʦʰʠ (ʚʝʨʭʦʚʴʷ ʨ. ʂʳʨʪʳʢ); 

 ï ʦ. ʉʳʣʪʨʘʥ-ʂʸʣʴ, ʚʝʨʭʦʚʴʷ ʨ. ʉʳʣʪʨʘʥ-ʉʫ, 

   ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʂʳʨʪʳʢ (ʈʠʩ. 1ʇʨʠʣ.1) 

ʀʩʪʦʨʠʢʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ. 

ʀʩʪʦʨʠʢʦ-

ʘʨʭʠʪʝʢʪʫʨʥʳʡ 

ʢʦʤʧʣʝʢʩ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʜʦ  

ʩ. ɺʝʨʭʛʥʠʡ ɹʘʢʩʘʥ, 

ʜʘʣʝʝ ʨʘʜʠʘʣʴʥʳʝ 

ʧʝʰʠʝ ʠ ʢʦʥʥʳʝ 

ʤʘʨʰʨʫʪʳ.  

III. ʕʣʴʙʨʫʩʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ (ʚʝʨʭʦʚʴʷ ʨ. ɹʘʢʩʘʥ)  

1 ʅʝʡʪʨʠʥʥʘʷ ʧʦʜʟʝʤʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʅʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ  

2 ʋʱʝʣʴʝ ɸʜʳʣ-ʉʫ ʩ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ  

         ʨ. ʐʭʝʣʴʜʘ: 

 ï ʘʣʴʧʣʘʛʝʨʴ çɸʜʳʣ-ʉʫè ʠ ʂʣʘʜʙʠʱʝ 

      ʘʣʴʧʠʥʠʩʪʦʚ; 

 ï ʘʣʴʧʣʘʛʝʨʴ çʐʭʝʣʴʜʘè (ʣʝʜʥʠʢ ʐʭʝʣʴʜʘ;  

     ʛʦʨʳ ʐʭʝʣʴʜʘ, ʋʰʙʘ, ʇʠʢʠ ʑʫʨʦʚʩʢʦʛʦ ʠ  

     ʂʘʚʢʘʟ); 

 ï ʥʘʨʟʘʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʫʩʪʴʝ ʨ. ʐʭʝʣʴʜʘ; 

 ï ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ çʕʣʴʙʨʫʩè; 

 ï ʣʝʜʥʠʢ ʂʘʰʢʘʪʘʰ ʠ ʊʫʨʴʠ ʦʟʸʨʘ; 

 ï ʘʣʴʧʣʘʛʝʨʴ çɼʞʘʡʣʳʢè; 

 ï ʤʦʨʝʥʥʳʝ ɹʘʰʢʘʨʠʥʩʢʠʝ ʦʟʸʨʘ; 

 ï ʙʠʚʫʘʢ çɿʝʣʸʥʘʷ ʛʦʩʪʠʥʠʮʘè; 

 ï ʣʝʜʥʠʢʠ ɼʞʘʥʢʫʘʪ ʠ ɹʘʰʢʘʨʘ; 

 ï ʛʦʨʳ ɺʠʘ-ʊʘʫ, ɻʫʤʘʯʠ, ɹʘʰʢʘʨʘ, ʧʠʢ 

    ɼʞʘʥʢʫʘʪ 

ʉʧʦʨʪʠʚʥʳʡ ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʜʦ 

ʘ/ʣ çɼʞʘʡʣʳʢè, 

ʜʘʣʝʝ ʨʘʜʠʘʣʴʥʳʝ 

ʧʝʰʠʝ ʤʘʨʰʨʫʪʳ. 

3 ʈ/ʢ çʇʦʣʷʥʘ ʥʘʨʟʘʥʦʚè (ʈʠʩ. 4ʇʨʠʣ.1). ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʡ  

 ʈ/ʢ çʇʦʣʷʥʘ ʏʝʛʝʪè ʩ ʢʦʤʧʣʝʢʩʦʤ ʢʘʥʘʪʥʳʭ 

ʜʦʨʦʛ (ʈʠʩ. 10ʇʨʠʣ.1ïʈʠʩ.-11ʇʨʠʣ.1): 

 ï ʟʘʨʦʩʣʠ ʨʦʜʦʜʝʥʜʨʦʥʘ (ʈʠʩ. 2ʇʨʠʣ.1); 

 ï ʦʟ. ɼʦʥʛʫʟ-ʆʨʫʥ-ʂʸʣʴ; 

 ï ʣʝʜʥʠʢ ʄʝʜʚʝʞʠʡ; 

 ï ʤʝʪʝʦʩʪʘʥʮʠʷ çʇʠʢ ʊʝʨʩʢʦʣè 

ʉʧʦʨʪʠʚʥʳʡ ʠ 

ʥʘʫʯʥʦ ïʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʡ  

ɸʚʪʦʤʦʙʠʣʴʥʳʡ. 

4 ʋʰʝʣʴʷ ɻʘʨʘʙʘʰʠ ʠ ʊʝʨʩʢʦʣ:  

 ï ʚʦʜʦʧʘʜʳ ʊʝʨʩʢʦʣ ʠ ɼʝʚʠʯʴʠ ʂʦʩʳ  

     (ʈʠʩ. 5ʇʨʠʣ.1); 

 ï ʣʝʜʥʠʢʠ ʊʝʨʩʢʦʣ ʠ ɻʘʨʘ-ɹʘʰʠ; 

 ï ʦʙʩʝʨʚʘʪʦʨʠʷ  çʇʠʢ ʊʝʨʩʢʦʣè 

ʉʧʦʨʪʠʚʥʳʡ ʠ 

ʥʘʫʯʥʦ ïʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʡ 

ʇʝʰʝʭʦʜʥʳʡ. 

5 ʈ/ʢ "ʇʦʣʷʥʘ ɸʟʘʫ" 

 ï ʛ. ʕʣʴʙʨʫʩ ʩ ʢʦʤʧʣʝʢʩʦʤ ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ; 

 ï ʣʝʜʥʠʢʠ ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ɸʟʘʫ;  

 ï ʚʦʜʦʧʘʜ ɸʟʘʫ; 

 ï ʦʟʝʨʦ ʄʘʣʳʡ ɸʟʘʫ; 

 ï  ʚʳʭʦʜʳ ʣʘʚ; 

  ï  ʧʘʤʷʪʥʠʢ ʟʘʱʠʪʥʠʢʘʤ ʦʪʝʯʝʩʪʚʘ  

ʉʧʦʨʪʠʚʥʳʡ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʜʦ 

ʨ/ʢ "ʇʦʣʷʥʘ ɸʟʘʫ", 

ʜʘʣʝʝ ʨʘʜʠʘʣʴʥʳʝ 

ʧʝʰʠʝ ʤʘʨʰʨʫʪ rʩ 

"ʇʦʣʷʥʳ ɸʟʘʫ". 

ʇʨʠʤʝʯʘʥʠʝ: ʘ/ʣ ï ʘʣʴʧʠʥʠʩʪʩʢʠʡ ʣʘʛʝʨʴ; ʨ/ʢ ï ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ. 
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 ʃʘʥʜʰʘʬʪʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʨʠʵʣʴʙʨʫʩʴʝè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 

ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ (ʈʠʩ. 3) [7].  

 

 
ʈʠʩ. 3. ʃʘʥʜʰʘʬʪʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʨʠʵʣʴʙʨʫʩʴʝè [ʧʦ 7].  

Fig. 3. The landscapes of the National Park çPrielbrusyeè. 

 

ʅʝʦʙʳʢʥʦʚʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ, ʫʚʣʘʞʥʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʨʝʣʴʝʬʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʦʷʩʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ʢʣʠʤʘʪʘ.  

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʧʦʷʩʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʨʢʘ ʇʨʠʵʣʴʙʨʫʩʴʝ ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: ʛʦʨʥʦ-ʩʪʝʧʥʦʡ, ʛʦʨʥʦ-ʣʝʩʥʦʡ, ʘʣʴʧʠʡʩʢʠʡ, ʩʫʙʘʣʴʧʠʡʩʢʠʡ, 

ʩʫʙʥʠʚʘʣʴʥʳʡ, ʥʠʚʘʣʴʥʳʡ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ï ʵʪʦ ʣʫʛʘ 

ʉʣʦʞʥʦ-ʨʘʩʯʣʝʥʸʥʥʳʡ ʨʝʣʴʝʬ (ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ) 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ ʨʝʣʠʢʪʦʚʳʭ 

ʚʠʜʦʚ.  
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 ʇʨʠʨʦʜʘ ʅʇ "ʇʨʠʵʣʴʙʨʫʩʴʝ" ʦʪʣʠʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʠ 

ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ. 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘʥʜʰʘʬʪʦʚ. ʃʘʥʜʰʘʬʪʳ ʨʝʯʥʳʭ ʜʦʣʠʥ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʚʳʩʦʪʝ 1400ï1800 ʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʜʥʠʱʘ ʦʪʨʦʛʦʚʳʭ ʠ 

ʢʦʨʳʪʦʦʙʨʘʟʥʳʭ ʜʦʣʠʥ, ʟʘʧʦʣʥʝʥʥʳʭ ʤʦʨʝʥʥʳʤʠ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ, 

ʩʝʣʝʚʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʜ ʛʦʨʥʦ-ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ, ʛʦʨʥʥʘʦ-

ʩʪʝʧʥʦʡ, ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʠ ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʳʤʠ, ʯʘʩʪʦ ʢʨʠʚʦʣʝʩʥʳʤʠ ʣʝʩʘʤʠ 

(ʙʝʨʸʟʦʚʦʝ ʢʨʠʚʦʣʝʩʴʝ) ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʧʘʩʪʙʠʱʘʤʠ ʠ 

ʩʝʥʦʢʦʩʘʤʠ (  ̄11ï13, ʥʦʤʝʨʘ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʨʘʟʜʝʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʨʠʩʫʥʢʝ 3). 

 ʃʘʥʜʰʘʬʪʳ ʚʳʩʦʢʦʛʦʨʥʳʭ ʜʝʥʫʜʘʮʠʦʥʥʳʭ, ʛʣʳʙʦʚʳʭ ʠ ʛʣʳʙʦʚʦ-

ʩʢʣʘʜʯʘʪʳʭ ʭʨʝʙʪʦʚ (ʇʝʨʝʜʦʚʦʡ, ɹʦʢʦʚʦʡ ʠ ɻʣʘʚʥʳʡ) ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ, 

ʩʣʦʞʝʥʥʳʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ, ʠʥʪʨʫʟʠʚʥʳʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʉʥʠʟʫ ʚʚʝʨʭ ʧʨʝʜʩʪʘʚʣʝʥʳ: 1) ʢʨʫʪʳʝ ʧʨʠʜʦʣʠʥʥʳʝ 

ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ ʩ ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ ʩ ʣʘʚʠʥʥʳʤʠ ʣʦʛʘʤʠ, ʠ ʩ ʚʪʦʨʠʯʥʳʤʠ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʢʨʠʚʦʣʝʩʥʳʤʠ ʣʝʩʘʤʠ ("ʙʝʨʸʟʦʚʦʝ ʢʨʠʚʦʣʝʩʴʝ"), ʠ ʩ 

ʧʘʩʪʙʠʱʘʤʠ ʥʘ ʤʝʩʪʝ ʣʝʩʦʚ (  ̄9ï10, ʚʳʩʦʪʳ 1800ï2200 ʤ); 2ï3) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ ʩ ʛʦʨʥʦ-ʣʫʛʦʚʦʡ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʚʳʩʦʢʦʪʨʘʚʥʦʡ ʟʣʘʢʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦʡ ʩ ʟʘʨʦʩʣʷʤʠ ʨʦʜʦʜʝʥʜʨʦʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ï ʩʦ 

ʩʪʝʧʥʦʡ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (  ̄7, ˉ 8, ʚʳʩʦʪʳ 2200ï2400 ʤ) ʠ ʩ 

ʘʣʴʧʠʡʩʢʦʡ ʥʠʟʢʦʪʨʘʚʥʦʡ ʤʝʣʢʦʟʣʘʢʦʚʦ-ʦʩʦʢʦʚʦʡ ʨʘʟʥʦʪʨʘʚʥʦʡ (ˉ 6, ʚʳʩʦʪ r

2400ï2600 ʤ); 4) ʘʣʴʧʠʥʦʪʠʧʥʳʝ ʩʢʘʣʠʩʪʳʝ ʛʨʝʙʥʠ ʠ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ 

ʩʫʙʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʩʦ ʩʢʘʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ ʠ ʢʘʤʝʥʠʩʪʳʤʠ ʦʩʳʧʷʤʠ ʩ 

ʦʜʠʥʦʯʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʣʠʰʘʡʥʠʢʦʚ ʠ ʛʦʨʥʦ-ʣʫʛʦʚʦʡ, ʤʝʩʪʘʤʠ ʚ ʤʝʩʪʘʭ 

ʦʯʘʛʦʚʦʡ ʤʝʨʟʣʦʪʳ ï ʣʫʛʦʚʦ-ʪʫʥʜʨʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ˉ 4ï5, 2600ï3000 ʤ);  

5) ʘʣʴʧʠʥʦʪʠʧʥʳʝ ʩʢʘʣʠʩʪʳʝ ʛʨʝʙʥʠ, ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʩʝʜʣʦʚʠʥʳ ʭʨʝʙʪʦʚ  

ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʢʦʥʫʩʳ, ʧʦʢʨʳʪʳʝ ʣʝʜʥʠʢʘʤʠ ʠ ʩʥʝʞʥʠʢʘʤʠ, ʩʦ ʩʢʘʣʴʥʳʤʠ 

ʚʳʭʦʜʘʤʠ, ʢʘʤʝʥʠʩʪʳʤʠ ʦʩʳʧʷʤʠ, ʣʠʰʸʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ð ʥʠʚʘʣʴʥʳʡ ʧʦʷʩ 

(ˉ 1ï3, ʚʳʩʦʪʳ ʙʦʣʝʝ 3000 ʤ). 

 ʈʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʌʣʦʨʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʠ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʘʨʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3000 ʚʠʜʘʤʠ (50% 

ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʂʘʚʢʘʟʝ). ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʩʫʙʘʣʴʧʠʡʩʢʠʝ 

ʣʫʛʘ ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ʪʨʘʚʦʩʪʦʷ ʦʪ 40 ʜʦ 80 ʩʤ ʠ ʘʣʴʧʠʡʩʢʠʝ ð 8ï15 ʩʤ. ʉʨʝʜʠ 

ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʜʝʤʠʢʦʚ ʂʘʚʢʘʟʘ: 

ʢʦʣʦʢʦʣʴʯʠʢ ʜʦʣʦʤʠʪʦʚʳʡ Campanula dolomitica E. Bush., ʣʘʧʯʘʪʢʘ ʫʜʠʚʠʪʝʣʴʥʘʷ 

Potentilla divina Albov, ʢʘʤʥʝʣʦʤʢʘ ɼʠʥʥʠʢʘ Saxifgara columneris Schmalh., ʣʠʣʠʷ 

ʦʜʥʦʙʨʘʪʩʪʚʝʥʥʘʷ Lilium monadelphum Bieb. ʠ ʜʨʫʛʠʝ. ʈʦʜʦʜʝʥʜʨʦʥ ʢʘʚʢʘʟʩʢʠʡ 

Rhododendron caucasicus Pall., ʢʫʩʪʘʨʥʠʢ ʠʟ ʩʝʤʝʡʩʪʚʘ ʚʝʨʝʩʢʦʚʳʭ ð ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʡ ʚʠʜ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʛʦʨʥʦ-ʣʫʛʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ [7]. ɺ ʪʘʙʣʠʮʝ 2 
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ʧʨʠʚʝʜʝʥʳ ʨʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʦʩʩʠʠ ʠ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʌ ʠ ʂɹʈ 

Table 2. Rare plant species of the National Park ç Prielbrusyeè National Park, listed in the Red 

Books of the Russian Federation and the Kabardino-Balkarian Republic 

ˉ n/n ʅʘʟʚʘʥʠʝ ʚʠʜʘ (ʨʫʩʩʢʦʝ/ʣʘʪʠʥʩʢʦʝ) ʇʨʠʤʝʯʘʥʠʝ 

1ï21 ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ: 

ɹʝʨʝʟʘ ʈʘʜʜʝ ï Betula raddeana  

 

2 ɺʦʣʯʥʠʢ (ʚʦʣʯʝʷʛʦʜʥʠʢ) ʙʘʢʩʘʥʩʢʠʡ ï Daphne baksanica ʕʥʜʝʤʠʢ 

3 ʂʘʤʥʝʣʦʤʢʘ ʢʦʣʦʥʯʘʪʘʷ ï Saxifraga columnaris  

4 ï 5 ʂʦʣʦʢʦʣʴʯʠʢʠ ʜʦʣʦʤʠʪʦʚʳʡ ʠ ʂʠʨʧʠʯʥʠʢʦʚʘ ï Campanula 

dolomitica, C.kirpicznikvii. 

ʕʥʜʝʤʠʢ.  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

6 ʈʷʙʯʠʢ ʢʘʚʢʘʟʩʢʠʡ ï Fritillaria caucasica  

7ï 8 ʅʫʪ ʤʘʣʝʥʴʢʠʡ ʠ ʙʘʣʢʘʨʩʢʠʡ ï Cicer minutum, C. balcaricum  ʕʥʜʝʤʠʢ.  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

9 ʃʘʧʯʘʪʢʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ï Potentilla divina ʕʥʜʝʤʠʢ.  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

10 ʂʘʤʥʝʣʦʤʢʘ ʢʦʣʦʥʯʘʪʘʷ ï Saxifgara columneris  ʊʦ ʞʝ 

11 ʃʠʣʠʷ ʦʜʥʦʙʨʘʪʩʪʚʝʥʥʘʷ ï Lilium monadelphum  ʊʦ ʞʝ 

12 ʈʦʜʦʜʝʥʜʨʦʥ ʢʘʚʢʘʟʩʢʠʡ ï Rhododendron caucasicus  ʊʦ ʞʝ 

13ï17 ʗʪʨʳʰʥʠʢʠ ʢʣʦʧʦʥʦʩʥʳʡ, ʤʫʞʩʢʦʡ, ʧʫʨʧʫʨʥʳʡ, 

ʰʣʝʤʦʥʦʩʥʳʡ, ʦʙʦʞʞʸʥʳʡ ï Orchis coriophora, O. mascula., 

O. purpurea, O. militaris, O.ustulata 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

18 ʄʦʣʦʯʘʡ ʙʘʢʩʘʥʩʢʠʡ ï Eupchorbia baxcanica ʕʥʜʝʤʠʢ.  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

19 ʂʣʝʚʝʨ ʤʥʦʛʦʣʠʩʪʥʳʡ ï Trifolium polyphyllum ʊʦ ʞʝ. ʈʝʣʠʢʪ 

20 ɺʘʚʠʣʦʚʠʷ ʢʨʘʩʠʚʘʷ ï Vavilovia Formosa ʕʥʜʝʤʠʢ.  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

21 ɻʥʝʟʜʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ï Neottia nidus-avis ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

22 ʇʘʧʦʨʦʪʥʠʢʦʚʠʜʥʳʝ:  

ʄʥʦʛʦʨʷʜʥʠʢ ʢʦʧʴʝʚʠʜʥʳʡ ï Polistichum lonchites 

 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ  

  

 ʌʘʫʥʘ ʧʘʨʢʘ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʛʘʪʩʪʚʦʤ: ʦʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 6 ʚʠʜʦʚ ʨʳʙ,  

8 ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ, 11 ʚʠʜʦʚ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, 111 ʚʠʜʦʚ ʧʪʠʮ, 63 ʚʠʜʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 

ʦʙʠʪʘʶʪ ʞʠʚʦʪʥʳʝ ʝʚʨʦʧʝʡʩʢʠʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ: ʣʝʩʥʘʷ ʢʫʥʠʮʘ Martes 

martes, ʝʚʨʦʧʝʡʩʢʘʷ ʣʝʩʥʘʷ ʢʦʰʢʘ ï Felis silvestris Schreber., ʙʫʨʳʡ ʤʝʜʚʝʜʴ ï 

Ursus arctos, ʢʦʩʫʣʷ Capreolus, ʤʥʦʛʠʝ ʧʪʠʮʳ, ʪʘʢ ʠ ʩʪʝʧʥʦʡ ʟʦʥʳ ɽʚʨʦʧʳ.  

ʕʪʦ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʣʝʧʳʰ Spalax microphthalmus, ʦʙʳʢʥʦʚʝʥʥʳʡ ʭʦʤʷʢ ï 

Cricetus cricetus, ʩʪʝʧʥʦʡ ʭʦʨʸʢ Mustela eversmanni, ʩʝʨʘʷ ʢʫʨʦʧʘʪʢʘ Perdix perdix 

ʠ ʜʨ. ʉʨʝʜʠ ʵʥʜʝʤʠʢʦʚ ʂʘʚʢʘʟʘ ʵʪʦ ʟʘʧʘʜʥʦʢʘʚʢʘʟʩʢʠʡ ʪʫʨ Capra caucasica ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʢʦʪʦʨʛʦ ʠ ʩʦʟʜʘʚʘʣʩʷ ʧʘʨʢ, ʢʘʚʢʘʟʩʢʠʡ ʫʣʘʨ Tetraogallus 

caucasicus, ʢʘʚʢʘʟʩʢʠʡ ʪʝʪʝʨʝʚ Lyrurus mlokosiewiczi, ʢʘʚʢʘʟʩʢʘʷ ʚʳʜʨʘ Lutra lutra 

meridionalis ʠ ʜʨ. [8; 9]. ʇʦ ʜʘʥʥʳʤ ʫʯʝʪʘ 1995 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʥʘʩʯʠʪʳ-

ʚʘʝʪʩʷ ʜʦ 4600 ʦʩʦʙʝʡ ʢʘʚʢʘʟʩʢʦʛʦ ʪʫʨʘ [9]. ʉʨʝʜʠ ʠʥʪʝʨʝʩʥʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʝʨʥʫ Rupicapra 

https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B5%D0%B7%D0%B0_%D0%A0%D0%B0%D0%B4%D0%B4%D0%B5
https://ru.wikipedia.org/wiki/Betula_raddeana
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BE%D0%BB%D1%87%D0%BD%D0%B8%D0%BA_(%D0%92%D0%BE%D0%BB%D1%87%D0%B5%D1%8F%D0%B3%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA)_%D0%B1%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Daphne_baksanica&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%BC%D0%BD%D0%B5%D0%BB%D0%BE%D0%BC%D0%BA%D0%B0_%D0%BA%D0%BE%D0%BB%D0%BE%D0%BD%D1%87%D0%B0%D1%82%D0%B0%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Saxifraga_columnaris&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D0%BA%D0%BE%D0%BB%D1%8C%D1%87%D0%B8%D0%BA_%D0%B4%D0%BE%D0%BB%D0%BE%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D1%8B%D0%B9
https://ru.wikipedia.org/wiki/Campanula_dolomitica
https://ru.wikipedia.org/wiki/Campanula_dolomitica
https://ru.wikipedia.org/w/index.php?title=%D0%A0%D1%8F%D0%B1%D1%87%D0%B8%D0%BA_%D0%BA%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Fritillaria_caucasica&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D1%83%D1%82_%D0%BC%D0%B0%D0%BB%D0%B5%D0%BD%D1%8C%D0%BA%D0%B8%D0%B9&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Cicer_minutum&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D1%83%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BB%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D1%8B%D0%B9_%D0%BC%D0%B5%D0%B4%D0%B2%D0%B5%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%83%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%81%D0%BB%D0%B5%D0%BF%D1%8B%D1%88
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%85%D0%BE%D0%BC%D1%8F%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BF%D0%BD%D0%BE%D0%B9_%D1%85%D0%BE%D1%80%D1%91%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B0%D1%8F_%D0%BA%D1%83%D1%80%D0%BE%D0%BF%D0%B0%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%BE%D0%BA%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BB%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%82%D0%B5%D1%80%D0%B5%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%BD%D0%B0
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rupicapra; ʠʟ ʨʳʙ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʨʫʯʴʝʚʘ ̫ ʬʦʨʝʣʴ Salmo trutta morpha fario. 

ʉʨʝʜʠ ʥʘʩʝʢʦʤʳʭ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʵʥʜʝʤʠʯʥʳʭ ʬʦʨʤ, ʪʘʢ, ʠʟ 63 ʚʠʜʦʚ ʜʥʝʚʥʳʭ 

ʙʘʙʦʯʝʢ 20 ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʇʨʠʵʣʴʙʨʫʩʴʝ [8]. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ 

ʨʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʌ ʠ ʂɹʈ. 

 

ʊʘʙʣʠʮʘ 3. ʈʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʌ ʠ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 

Table 3. Rare species of animals of the National Park "Elbrus", listed in the Red Books of the 

Russian Federation and the Kabardino-Balkarian Republic 

 ̄

n/n 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ (ʨʫʩʩʢʦʝ/ʣʘʪʠʥʩʢʦʝ) ʇʨʠʤʝʯʘʥʠʝ 

1  ʅʘʩʝʢʦʤʳʝ:  ï  

2  ʄʥʝʤʦʟʠʥʘ ï Parnassius mnemosyne  ï  

3  ɸʧʦʣʣʦʥ ï Parnassius apollo  ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

4  ɾʝʣʪʫʰʢʘ ɸʚʨʦʨʠʥʘ, ʊʠʟʦ ï Colias aurorina, C. thisoa ʊʦ ʞʝ 

5  ʈ ʙrr : ʌʦʨʝʣʴ ʨʫʯʴʝʚʘʷ ï Salmo trutta morpha  ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

6  ɸʤʬʠʙʠʠ: ʂʘʚʢʘʟʩʢʘʷ ʢʨʝʩʪʦʚʢʘ ï Pelodytes caucasicus ʊʦ ʞʝ. ʕʥʜʝʤʠʢ 

7  ʇʪʠʮʳ: ɹʝʣʦʛʦʣʦʚʳʡ ʩʠʧ ï Gyps fulvus   ï  

8  ɹʝʨʢʫʪ ï Aquila chrysaetos  ï  

9  ɹʦʨʦʜʘʯ ï Gypaetus barbatus  ï  

10  ɹʘʣʦʙʘʥ ï Falco cherrug  ï  

11  ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ ï Haliaeetus albicilla  ï  

12  ʉʘʧʩʘʥ ï Falco peregrinus  ï  

13  ʉʪʝʨʚʷʪʥʠʢ ï Neophron percnopterus  

14  ʏʝʨʥʳʡ ʛʨʠʬ ï Aegypius  monachus  ï  

15  ʄʦʛʠʣʴʥʠʢ ï Aquila heliaca  ï  

16  ʂʘʚʢʘʟʩʢʠʡ ʪʝʪʝʨʝʚ ï Lyrurus mlokosiewiczi ʕʥʜʝʤʠʢ 

17  ɽʚʨʦʧʝʡʩʢʠʡ ʪʶʚʠʢ ï Accipiter brevipes  ï  

18  ʏʝʨʥʦʛʦʣʦʚʳʡ ʧʦʧʦʣʟʝʥʴ ï Sitta canadensis ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

19  ɺʦʨʦʙʝʡ ʢʘʤʝʥʥʳʡ, ʩʥʝʞʥʳʡ ï Petronia petronia, 

Montifringilla nivalis 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

20  ʄʣʝʢʦʧʠʪʘʶʱʠʝ:   

21  ɻʠʛʘʥʪʩʢʘʷ ʚʝʯʝʨʥʠʮʘ ï Nyctalus lasiopterus ï 

22  ʇʦʜʢʦʚʦʥʦʩ ʙʦʣʴʰʦʡ, ʤʘʣʳʡ ï Rhinolophus ferrumequinum, 

R. Hipposideros 

 ï  

23  ʅʦʯʥʠʮʘ ʦʩʪʨʦʫʭʘʷ, ʪʨʸʭʮʚʝʪʥʘʷ ï Myotis blythi, M. 

Emarginatus 

 ï  

24  ʄʘʣʘʷ ʙʫʨʦʟʫʙʢʘ, ʙʫʨʦʟʫʙʢʘ ʈʘʜʜʝ ï Sorex volnuchini, S. 

Raddei  

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ. ʕʥʜʝʤʠʢ 

25  ʂʘʚʢʘʟʩʢʘʷ ʣʝʩʥʘʷ ʢʦʰʢʘ ï Felis silvestris ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂɹʈ 

26  ʂʘʚʢʘʟʩʢʠʡ ʙʫʨʳʡ ʤʝʜʚʝʜʴ ï Ursus arctos meridionelis ʊʦ ʞʝ.ʕʥʜʝʤʠʢ 

27  ʉʝʨʥʘ ʢʘʚʢʘʟʩʢʘʷ ï Rupicarpa rupicarpa caucasica ʊʦ ʞʝ.ʕʥʜʝʤʠʢ 

28  ʃʝʦʧʘʨʜ ʧʝʨʝʜʥʝʘʟʠʪʘʪʩʢʠʡ ï Panthera pardus ciscaucasica ʕʥʜʝʤʠʢ 

29  ʂʘʚʢʘʟʩʢʘʷ ʚʳʜʨʘ ï Lutra lutra ʕʥʜʝʤʠʢ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%B5%D0%BC%D0%BE%D0%B7%D0%B8%D0%BD%D0%B0_(%D0%B1%D0%B0%D0%B1%D0%BE%D1%87%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/Parnassius_mnemosyne
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BB%D0%BE%D0%B1%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/Falco_cherrug
https://ru.wikipedia.org/wiki/Neophron_percnopterus
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B3%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA_(%D0%BF%D1%82%D0%B8%D1%86%D0%B0)
https://ru.wikipedia.org/wiki/Aquila_heliaca
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D1%8E%D0%B2%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/Accipiter_brevipes
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ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè.  

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ð ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʩʭʦʜʘ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ 

ð ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʦʭʨʘʥʝ ʠ ʟʘʱʠʪʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩ ʫʯʸʪʦʤ 

ʪʨʘʜʠʮʠʦʥʦʛʦ ʟʝʤʧʣʝʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʉʝʣʝʚʳʝ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʳ ʧʦʚʩʝʤʝʩʪʥʦ (ʈʠʩ. 12ʇʨʠʣ.1 ï ʈʠʩ. 13ʇʨʠʣ.1). ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʜʦʨʦʛʘʭ, ʠʜʸʪ ʘʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʝʚʳʭ ʠ 

ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʤʦʨʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʦʟʸʨʘ), ʦʧʦʣʟʥʝʚʳʭ ʠ ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʤʘʩʩʠʚʦʚ (ʧʦʜʧʠʪʢʘ ʩʝʣʝʡ) 

ʧʨʠʚʦʜʠʪ ʢ ʩʭʦʜʫ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʩʝʣʝʡ (ʈʠʩ. 14ʇʨʠʣ.1).  

 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʘʨʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʢʨʝʘʥʪʦʚ ʦʪ ʩʭʦʜʘ ʣʘʚʠʥ; ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʦʪ ʥʠʭ; 2) ʨʘʟʚʠʚʘʪʴ ʚʠʜʳ ʪʫʨʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʘʥʷʪʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; 3) ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʨʝʘʥʪʦʚ ʩ 

ʫʪʦʯʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʠʤʝʥʥʦ: ʘ) ʚʳʜʝʣʝʥʠʷ 

ʦʧʘʩʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʝʟʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʧʨʝʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʤʝʩʪʘʭ ʩ ʦʧʘʩʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ð ʣʘʚʠʥʘʤʠ, ʩʝʣʷʤʠ, ʦʧʦʣʟʥʷʤʠ ʠ 

ʦʙʚʘʣʘʤʠ; ʙ) ʚʳʜʝʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʜ ʪʨʘʜʠʮʠʦʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ð ʩʝʥʦ-

ʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ ðʠ ʨʘʟʚʠʪʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʤʸʩʝʣ [10; 11]. 

 ɺʳʚʦʜʳ. ʅʇ çʇʨʠʵʣʴʙʨʫʩʴʝè ʦʨʠʝʥʪʠʨʦʚʘʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʘʟʚʠʪʠʝ ʩʧʦʨʪʠʚʥʦʛʦ ʪʫʨʠʟʤʘ, 

ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʤr ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦʪʦʢ ʨʝʢʨʝʘʥʪʦʚ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʘʨʢʘ (ʨʘʡʦʥ ʩ. ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ ʠ ʦʟ. ɸʣʘʤʘʪ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ ʠʩʪʦʨʠʢʦ-

ʵʪʥʦʛʨʘʬʠʯʝʩʢʫʶ ʟʦʥʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʧʘʨʢʘ (ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ çʇʦʣʷʥʘ ʏʝʛʝʪè ʠ çʇʦʣʷʥʘ 

ɸʟʘʫè), ʨʘʟʚʠʪ ɹʥʦʚʝr ʚʠʜr ʪʫʨʠʟʤʘ (ʘʛʨʦ- ʠ ʵʪʥʦʪʫʨʠʟʤ), ʩʦʟʜʘʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ 

ʜʣʷ ʯʘʩʪʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ɻ ʪʠʤ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʦʝ 

ʥʘʩʝʣʝʥʠʝ ʢʘʢ ʵʪʥʦʩ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʝʢʨʝʘʥʪʳ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʛʦʩʪʠʥʠʮʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

çʇʨʠʵʣʴʙʨʫʩʴʝè, ʥʝʦʙʭʦʜʠʤʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʞʝʩʪʦʯʠʪʴ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ ʟʘ 

ʥʘʨʫʰʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʩʠʣʠʪʴ 

ʨʘʙʦʪʫ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ ʠ ʚʦʩʧʠʪʘʥʠʶ ʨʝʢʨʝʘʥʪʦʚ.  

ʇʨʠ ʪʘʢʦʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʧʦʜʭʦʜʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʩʷ.  
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɺʳʨʘʞʘʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʫ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʨʠʵʣʴʙʨʫʩʴʝè ɼ. ʈ. ɼʞʘʧʧʫʝʚʫ,  

ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʫ ɺʳʩʦʢʦʛʦʨʥʦʛʦ ʛʝʦʬʠʟʠʯʝʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɹʦʨʠʩʦʚʦʡ ʅ. ɸ. ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʬʦʪʦʤʘʪʝʨʠʘʣʳ. 
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Abstract 

 Characteristics of Prielbrusye national Park are given in the article. The Park is located on the 

territory of Kabardino-Balkar Republic in the mountainous part (Northern slope of the Greater Caucasus, 

Central part). It was created to preserve the unique nature of high-altitude landscapes and the 

development of the small Balkar ethnos within the boundaries of the oldest international center of 

mountaineering and tourism "Prielbrusye". Recreational activities are a priority for the Park. At the same 

time, sports tourism is mainly developed. New types of tourism (agro-tourism, ethno-tourism, scientific-
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educational tourism) is also developing in recent time. Geoecological problems exist in the Park. The 

widespread development of dangerous natural processes in the Park leads to the fact that some areas can 

not be used for economic activities. Part of the territory needs to be protected from dangerous natural 

processes. A number of specific tasks of the Park are also associated with its location in the border zone. 

The presence of local indigenous populations also requires the solution of several problems. It is 

employment of local population by national crafts and increase of their ecological culture. 

 Keywords: Kabardino-Balkar Republic, specially protected natural territories, functional zoning, 

physical-geographical and socio-economic conditions, dangerous natural processes 
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ʇʨʠʣʦʞʝʥʠʝ 1. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʨʠʵʣʴʙʨʫʩʴʝè: ʃʘʥʜʰʘʬʪʳ, ʜʦʩʪʦʧʨʠ-

ʤʝʯʘʪʝʣʴʥʦʩʪʠ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.   

Attachment 1. National Park çPriel'brus'yeè: Landscapes, attractions, recreational 

objects, infrastructure.   
 

 

ʈʠʩ. 1ʇʨʠʣ.1. ʆʟʝʨʦ ʉʳʣʪʨʘʥ-ʂʸʣʴ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʉʳʣʪʨʘʥ-ʉʫ (from risk.ru). 

Fig. 1Att.1. Lake Syltran-Kel' in the upper reaches of the river Syltran-Su. 

 
 

 

ʈʠʩ. 2ʇʨʠʣ.1.  ɻʦʨʘ ʏʝʛʝʪ. ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ. ɿʘʨʦʩʣʠ ʨʦʜʦʜʝʥʜʨʦʥʘ ʢʘʚʢʘʟʩʢʦʛʦ 

Rhodod®ndron cauc§sicum. ʌʦʪʦ ɼ. ʈ. ɼʞʘʧʧʫʝʚʘ  

Fig. 2Att.1. Mount Cheget. Main Caucasus range Rhodod®ndron cauc§sicum. Photo D. R. Dzhappuev.  
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ʈʠʩ. 3ʇʨʠʣ.1.  ɻʦʨʘ ʋʰʙʘ, ɻʣʘʚʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ. ʌʦʪʦ ɺ. ʊʫʨʢʠʥʘ. 2016. 

Fig. 3Att .1. Mount of Ushba of the Glavnyy Kavkazskiy ridge. Photo V. Turkina. 2016. 

ʋh ʙʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʐʭʝʣʴʜʠʥʩʢʦʛʦ ʫʱʝʣʴʷ, ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʧʨʦʚʠʥʮʠʠ ɻʨʫʟʠʠð 

ʉʚʘʥʝʪʠʠ ʚ 1,5 ʢʤ ʶʞʥʝʝ ʛʨʘʥʠʮʳ ʩ ʈʦʩʩʠʝʡ (ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ). ʋʰʙʘ ð ʩʦ ʩʚʘʥʩʢʦʛʦ ʫ  hð 

ʙʝʜʘ, ʥʝʩʯʘʩʪʴʝ; ʙʘð ʛʦʨʘ. çɻʦʨʘ, ʧʨʠʥʦʩʷʱʘʷ ʥʝʩʯʘʩʪʴʝè. ʉ ʢʘʨʘʯʘʝʚʦ-ʙʘʣʢʘʨʩʢʦʛʦ ʷʟʳʢʘ ʶʯ ð 

ʪʨʠ; ʙʘ hð ʚʝʨʰʠʥʘ, ʚʝʨʭ, ʛʦʣʦʚʘ ð çɻʦʨʘ ʩ ʪʨʝʤʷ ʚʝʨʰʠʥʘʤʠè. ʕʪʦʪ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʂʘʚʢʘʟʘ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʨʰʠʥ ð ʉʝʚʝʨʥʦʡ (4690 ʤ) ʠ ʖʞʥʦʡ (4710 ʤ). ʀʭ ʩʦʝʜʠʥʷʝʪ ʋʰʙʠʥʩʢʘʷ 

ʧʝʨʝʤʳʯʢʘ ʠʣʠ çʪʨʫʙʘè. ʉʝʚʝʨʥʘʷ ʚʝʨʰʠʥʘ ʙʳʣʘ ʧʦʢʦʨʝʥʘ ʚ 1888 ʛ. John Garford Cokklin ʠ Ulrich 
Almer, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʚʦʝ ʚʦʩʭʦʞʜʝʥʠʝ ʥʘ ʶʞʥʫʶ ʚʝʨʰʠʥʫ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʚ 1903 ʛ. ʥʝʤʝʮʢʦ-

ʰʚʝʡʮʘʨʩʢʦ-ʘʚʩʪʨʠʡʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ B. Rickmer-Rickmers. 

 
ʈʠʩ. 4ʇʨʠʣ.1.  ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʇʦʣʷʥʘ ʥʘʨʟʘʥʦʚè. ʌʦʪʦ ɼ. ʈ. ɼʞʘʧʧʫʝʚʘ. 2016. 

Fig. 4Att .1. Recreational complex ç Polyana Narzanovè. Photo D. R. Dzhappuev. 2016. 
 

ʇʦʣʷʥʘ ʅʘʨʟʘʥʦʚ. ʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʝʙʠʪ ʠʩʪʦʯʥʠʢʦʚ ɹʘʢʩʘʥ-ɹʘʰʠ-

ʋʣʣʫ-ɻʘʨʘ (ʚ 100 ʢʤ ʦʪ ʘʚʪʦʩʪʨʘʜʳ M 29 ʇʷʪʠʛʦʨʩʢ ð ɹʘʢʩʘʥ ð ʅʘʣʴʯʠʢ) ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ  

1,5 ʤʣʥ. ʣ/ʩʫʪʢʠ. ɺʦʜʳ ʫʛʣʝʢʠʩʣʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʝ. 
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ʈʠʩ. 5ʇʨʠʣ.1.  ʋʱʝʣʴʝ ɻʘʨʘ-ɹʘʰʠ. ɺʦʜʦʧʘʜ çɼʝʚʠʯʴʠ ʢʦʩʳè. ʌʦʪʦ ʂʶʣʴ ɽ. ɺ. 2014 ʛ. 

Fig. 5Att. 1. Gara-Bashi gorge. Waterfall çDevich'i kosyè (Girl's braids). Photo Kyul E. V. 2014. 

 

  

ʈʠʩ. 6ʇʨʠʣ.1.  ʋʨʦʯʠʱʝ çɼʞʠʣʳ-ʉʫè (ʚʠʜ 

ʥʘ ʛʦʨʫ ʕʣʴʙʨʫʩ). ʌʦʪʦ ɼʞʘʧʧʫʝʚʘ ɼ. ʈ. 2015.  

Fig. 6Att.1. The tract  of ç Dzhily-Suè (view of 

Elbrus Mount). Photo Dzhappuev D. R. 2015. 

ʈʠʩ. 7ʇʨʠʣ.1.  ʇʘʤʷʪʥʠʢʠ ʠʩʪʦʨʠʠ ð ʢʘʤʝʥʥʳʝ 

ʤʝʥʛʠʨʳ. ʌʦʪʦ ɼʞʘʧʧʫʝʚʘ ɼ. ʈ. 2017. 

Fig. 7Att.1. Monuments of history ð The stone 

Mengirs. Photo Dzhappuev D. R. 2017. 
 

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʋʨʦʯʠʱʝ çɼʞʳʣʳ-ʉʫè ð ʧʘʤʷʪʥʠʢ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ð 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 2300 ʤ ʚ ʚʝʨʭʦʚʴʝ ʨ. ʄʘʣʢʘ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʕʣʴʙʨʫʩʘ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ 

ʧʦʷʩʝ. çʋʨʦʯʠʱʝ çɼʞʳʣʳ-ʉʫè (ʚ ʧʝʨʝʚʦʜʝ ʩ ʢʘʨʘʯʘʝʚʩʢʦʛʦ-ʙʘʣʢʘʨʩʢʦʛʦ ð ʪyʧʣʘʷ ʚʦʜʘ) ð ʵʪʦ 

ʢʫʨʦʨʪʥʘʷ ʤʝʩʪʥʦʩʪʴ ʥʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʕʣʴʙʨʫʩʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʚʦʜʦʧʘʜʦʚ ʠ ʧʨʠʯʫʜʣʠʚʳʭ ʬʦʨʤ ʚʳʚʝʪʨʠʚʘʥʠʷ ð çʇʝʩʯʘʥʳʝ ʟʘʤʢʠè, çʂʘʤʝʥʥʳʝ ʛʨʠʙʳè, ʤʝʥʛʠʨʳ. 
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ʈʠʩ. 8ʇʨʠʣ.1.  ʆʙʩʝʨʚʘʪʦʨʠʷ çʇʠʢ ʊʝʨʩʢʦʣè. 
ʌʦʪʦ ɼʞʘʧʧʫʝʚʘ ɼ. ʈ. 2016. 

Fig. 8Att .1. Observatory çPeak Terskolè. 

 Photo Dzhappuev D. R. 2016. 

ʈʠʩ. 9ʇʨʠʣ.1.  ʅʝʡʪʨʠʥʥʳʡ ʪʝʣʝʩʢʦʧ. 
ʌʦʪʦ ʂʶʣʴ ɽ. ɺ. 2012.  

Fig. 9Att .1. Neutrino telescope.  
Photo Kyul E. W. 2012. 

 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ çʇʠʢ ʊʝʨʩʢʦʣè ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʦʩʪʨʦʡʢʘʤʠ 

ʦʙʨʘʟʫʝʪ ʥʘʫʯʥʫʶ ʩʪʘʥʮʠʶ çʅʦʚʳʡ ʢʨʫʛʦʟʦʨè. ʉʪʘʥʮʠʷ ʦʩʥʦʚʘʥʘ ʚ 1980 ʛ. ʫʯʸʥʳʤʠ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʋʢʨʘʠʥʩʢʦʡ ʉʉʈ; ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 3150 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʳʰʝ ʠ ʩʝʚʝʨʥʝʝ ʩʝʣʘ 

ʊʝʨʩʢʦʣ (ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ); ʩ 1 ʷʥʚʘʨʷ 2005 ʛ. ʦʙʩʝʨʚʘʪʦʨʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʅʘʮʠ-

ʦʥʘʣʴʥʦʡ ɸʅ ʋʢʨʘʠʥʳ, ʊʝʨʩʢʦʣʴʩʢʠʤ ʬʠʣʠʘʣʦʤ ʀʥʩʪʠʪʫʪʘ ʘʩʪʨʦʥʦʤʠʠ ʈɸʅ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʎʝʥʪʨʦʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹʘʢʩʘʥʩʢʘʷ ʥʝʡʪʨʠʥʥʘʷ ʦʙʩʝʨʚʘʪʦʨʠʷ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ɹʘʢʩʘʥʩʢʦʤ ʫʱʝʣʴʝ, ʚ ʖʞʥʦʤ ʇʨʠʵʣʴʙʨʫʩʴʝ. ʇʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʦʙʩʝʨʚʘʪʦʨʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʚʫʭ ʪʦʥʥʝʣʷʭ ʜʣʠʥʦʡ 3670 ʤ ʧʦʜ ʛʦʨʦʡ ɸʥʜʳʨʯʠ, ʪʫʥʥʝʣʠ ʚʝʜʫʪ ʚ 

ʩʪʦʨʦʥʫ ʚʝʨʰʠʥ ɸʥʜʳʨ-ʊʘʫ (3937 ʤ) ʠ ʂʫʨʤʫ-ʊʘʫ (4045 ʤ). ʇʦ https://ru.wikipedia.org/wiki/.  

 
  

ʈʠʩ. 10ʇʨʠʣ.1.  ɸʜʳʣ-ʉʫ. ʇʦʜʴʸʤʥʠʢ.  
ʌʦʪʦ ɹʦʨʠʩʦʚʦʡ ʅ. ɸ. 2015. 

Fig. 10Att .1. The Gorge Adyl-Su. Lift.  
Photo by Borisova N. A. 2015. 

ʈʠʩ. 11ʇʨʠʣ.1.  ʂʦʤʧʣʝʢʩ ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ ʥʘ 

ʛʦʨʝ ʕʣʴʙʨʫʩ (ʚʝʨʭʥʷʷ ʩʪʘʥʮʠʷ).  
ʌʦʪʦ ʂʶʣʴ ɽ. ɺ. 2017. 

Fig. 11Att.1. The complex of cable cars on 

Elbrus Mount (upper station).  
Photo by Kyul E. W. 2017. 

 

27 ʜʝʢʘʙʨʷ 2017 ʛ. ʚʚʝʜʝʥʘ ʚ ʩʪʨʦʡ ʢʘʥʘʪʥʘʷ ʜʦʨʦʛʘ ɻʘʨʘ-ɹʘʰʠ, ʚʝʨʭʥʷʷ ʩʪʘʥʮʠʷ ʢʦʪʦʨʦʡ  

çɻʘʨʘ-ɹʘʰʠè ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʨʝ 3847 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ð ʵʪʦ ʩʘʤʘʷ ʚʳʩʦʢʦʛʦʨʥʘʷ ʩʪʘʥʮʠʷ ʚ 

ɽʚʨʦʧʝ. ɻʦʨʥʦʣʳʞʥʘʷ ʪʨʘʩʩʘ çʄʠʨ ð ɻʘʨʘ-ɹʘʰʠè ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʚʝʨʭʥʝʡ ʩʪʘʥʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʫ ʧʦʣʷʥʳ ɸʟʘʫ, ʚ ʢʦʥʮʝ ɹʘʢʩʘʥʩʢʦʛʦ ʫʱʝʣʴʷ ʥʘ ʚʳʩʦʪʝ 2350 ʤ.  

(https://www.rutraveller.ru/place/ 62032). 
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ʈʠʩ. 12ʇʨʠʣ.1.  ʉʢʣʦʥ ʨʝʢʠ ɹʘʢʩʘʥ ʩ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʣʘʚʠʥʘʤʠ. ʌʦʪʦ ʂʶʣʴ ɽ. ɺ., 2016. 

Fig. 12Att.1. The slope of the Baksan River, with catastrophic avalanches.  Photo Kyul E. W., 2016. 
 

 
ʈʠʩ. 13-ʇʨʠʣ.1.  ʇʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʌʦʪʦ ʂʶʣʴ ɽ. ɺ., 2017. 

Fig. 13-Att.1. Anti -avalanche structures. Photo Kyul E. V., 2017. 
 

 
ʈʠʩ. 14-ʇʨʠʣ.1.  ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʩʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʜʳʣ-ʉʫ. ʇʦʜʪʦʧʣʝʥʠʝ ʧ. ʕʣʴʙʨʫʩ.  

ʉʝʥʪʷʙʨʴ 2017 ʛ. ʌʦʪʦ ɼʞʘʧʧʫʝʚʘ ɼ. ʈ. 

Fig. 14-Att.1. The catastrophic mud stream in the basin of the river Adyl-Su .Flooding of Elbrus.  

Photo Dzhappuev D. R.  
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ʇʨʠʣʦʞʝʥʠʝ 2. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʨʠʵʣʴʙʨʫʩʴʝè. ʀʩʪʦʨʠʷ ʩʝʣʘ ʋʨʫʩʙʠʝʚʦ 

(ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ).   

Attachment 2. National Park çPriel'brus'yeè. History of the village of Urusbievo 

(Verkhny Baksan).  
 

 

 
ʈʠʩ. ʇʨʠʣ.2. ʉʝʣʦ ʋʨʫʩʙʠʝʚʦ (ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ), 1844 (from pyatigorsk.online) 

Fig. Att.1. Urusbievo the village (Verkhniy  Baksan)  

 

ʉʝʣʦ ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ ʨʘʥʝʝ ʥʘʟʳʚʘʣʦʩʴ ʋʨʫʩʙʠʝʚʦ ʠ ʙʳʣʦ ʚʦʪʯʠʥʦʡ 

ʪʘʫʙʠʝʚ ð ʛʦʨʩʢʠʭ ʢʥʷʟʝʡ ð ʋʨʫʩʙʠʝʚʳʭ. ʈʘʩʧʦʣʦʞʝʥʦ ʚ ʫʩʪʴʝ ʨ. ʂʳʨʪʳʢ ʩ 

ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʉʳʣʪʨʘʥ-ʉʫ. ɼʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʷʚʣʷʣʦʩʴ 

ʮʝʥʪʨʦʤ ʋʨʫʩʙʠʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʙʘʣʢʘʨʮʝʚ. ɺ XIX ʚ. ʠ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. 

ʩʝʣʦ ʷʚʣʷʣʦʩʴ ʧʝʨʝʚʘʣʦʯʥʳʤ ʧʫʥʢʪʦʤ ʜʣʷ ʧʦʢʦʨʠʪʝʣʝʡ ʛʦʨʳ ʕʣʴʙʨʫʩ. ɺʦ ʚʨʝʤʷ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʧʦʩʝʣʝʥʠʝ ʙʳʣʦ ʟʘʭʚʘʯʝʥʦ ʬʘʰʠʩʪʩʢʠʤʠ 

ʚʦʡʩʢʘʤʠ, ʦʩʚʦʙʦʞʜʝʥʦ ʚ ʥʘʯʘʣʝ 1943 ʛ. ɺ ʤʘʨʪʝ 1944 ʛ. ʙʘʣʢʘʨʮʳ ʙʳʣʠ 

ʜʝʧʦʨʪʠʨʦʚʘʥʳ ʚ ʉʨʝʜʥʶʶ ɸʟʠʶ, ʠ ʩʝʣʦ ʚ ʪʝʯʝʥʠʝ 13 ʣʝʪ ʙʳʣʦ ʟʘʙʨʦʰʝʥʦ.  

ɺ 1957 ʛ. ʙʘʣʢʘʨʮʘʤ ʙʳʣʦ ʨʘʟʨʝʰʝʥʦ ʚʝʨʥʫʪʩʷ ʥʘ ʩʚʦʠ ʧʨʝʞʥʠʝ ʤʝʩʪʘ ʧʨʦʞʠʚʘ-

ʥʠʷ, ʠ ʚ 1958 ʛ. ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ ʩʝʣʦ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʚ ʩʦʩʪʘʚ ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ 

ʛʦʨʦʜʘ ʊʳʨʥʳʘʫʟ. ɺ 1995 ʛ. ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʕʣʴʙʨʫʩʩʢʠʡ ʨʘʡʦʥ ʂɹʈ, ʠ ʩʝʣʦ 

ɺʝʨʭʥʠʡ ɹʘʢʩʘʥ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ ʩʦʩʪʘʚʘ ʛʦʨʩʦʚʝʪʘ ʊʳʨʥʳʘʫʟ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ.  
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ʋɼʂ 573 

ʈʝʧʣʠʢʘʪʦʨʥʦ-ʵʪʦʣʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

ʦʪ ʛʝʥʘ ʢ ʥ®ʤʫ 

ɸ. ʉ. ɹʫʨʫʥʜʫʢʦʚ1, ɸ. ʃ. ɼʨʦʟʜʦʚ1,2 * 
1ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʫʣ. ʉʫʭʘʥʦʚʘ, 8, ɺʣʘʜʠʚʦʩʪʦʢ 690050, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

e-mail: aleksandr.burundukov2012@mail.ru 
2ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ 

ʫʣ. ʇʘʣʴʯʝʚʩʢʦʛʦ, 17, ɺʣʘʜʠʚʦʩʪʦʢ 690041, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

e-mail: anatoliyld@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚ ʈɽʇʃʀʂɸʊʆʈʅʆ-ʕʊʆʃʆɻʀʏɽʉʂʆʁ ʊɽʆʈʀʀ 

ʉɽʄɸʅʊʀʏɽʉʂʆʁ ʀʅʌʆʈʄɸʎʀʀ (ʈʕʊʉʀ), ʦʪʢʨʳʚʘʶʱʝʡ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʤʝʩʪʠʤʦʡ ʩ ʢʦʥʮʝʧʮʠʝʡ ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ (ɻʕ), ʩʧʦʩʦʙʥʦʡ 

ʦʭʚʘʪʠʪʴ ʨʘʟʣʠʯʥʳʝ  ʘʩʧʝʢʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʷʩʥʠʪʴ 

ʤʝʭʘʥʠʟʤʳ ʧʦʷʚʣʝʥʠʷ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʨʦʜʠʚʰʠʭ ʢʫʣʴʪʫʨʫ, ʷʟʳʢ, ʤʠʬʦʣʦʛʠʶ ʠ ʨʝʣʠʛʠʶ, ʬʠʣʦʩʦʬʠʶ ʠ 

ʥʘʫʢʫ. ɺ ʈʕʊʉʀ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʮʝʧʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

(ʌʉ), ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʠ ʠʜʝʷ 

ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ. ʉʦʛʣʘʩʥʦ ʈʕʊʉʀ, ʠʥʬʦʨʤʘʮʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ: 1) ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʪʘʢ ʢʘʢ  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʤʠʨʝ;  

2) ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚʝʣʠʯʠʥʦʡ, ʪ. ʝ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ;  

3) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʝʚʦʡ ʬʝʥʦʤʝʥ, ʧʨʦʷʚʣʷʶʱʠʡ ʩʝʙʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ: ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʤ (ʠʥʪʝʨʘʢʪʦʤ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʠ ʛʦʨʤʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ), ʥʝʡʨʦ-ʵʪʦʣʦʛʠʯʝʩʢʦʤ ʠ ʩʝʤʠʦʪʠʯʝʩʢʦʤ; 4) ʧʦʣʠʤʦʜʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʥʘ ʢʘʞʜʦʤ 

ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʥʦʩʠʪʝʣʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʦʨʤʳ ʢʦʜʠʨʦʚʘʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 5) ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʙʣʘʛʦʜʘʨʷ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʧʦʩʦʙʥʘ ʧʦʨʦʞʜʘʪʴ ʩʣʦʞʥʳʝ ʬʦʨʤʳ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʵʫʩʦʮʠʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʈʕʊʉʀ ʠʩʭʦʜʠʪ ʠʟ ʪʨʠʝʜʠʥʩʪʚʘ 

ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: çʨʝʧʣʠʢʘʪʦʨ-ʨʘʟʜʨʘʞʠʤʦʩʪʴ-ʨʝʘʢʮʠʷè. ʈʝʧʣʠʢʘʪʦʨ ð ʵʪʦ 

ʧʨʦʛʨʘʤʤʘ ʩʘʤʦʩʙʦʨʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʌʉ), ʩʧʦʩʦʙʥʦʡ 1) ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʶ 

ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ) ʥʘ ʚʨʝʤʷ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ 2) ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʢʦʧʠʠ ʧʦʨʦʞʜʘʶʱʝʛʦ ʩʠʩʪʝʤʫ ʨʝʧʣʠʢʘʪʦʨʘ, ʠʣʠ ʥʦʚʳʝ ʨʝʧʣʠʢʘʪʦʨʳ 

ʥʘ ʦʩʥʦʚʝ ʤʫʪʘʮʠʡ ʠʣʠ ʢʦʤʙʠʥʘʮʠʡ ʩʪʘʨʳʭ. ʇʝʨʚʳʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʧʣʠʢʘʪʦʨʦʤ, ʩʪʘʣ ʛʝʥ 

 ð ʙʘʟʦʚʳʡ ʵʣʝʤʝʥʪ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʘ ʧʝʨʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʟʜʝʣʠʚʰʘʷ ʤʠʨ ʥʘ 

ʚʥʝʰʥʶʶ ʠ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ ð ʦʨʛʘʥʠʟʤ. ɻʝʥ-ʨʝʧʣʠʢʘʪʦʨ ʠ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ çʨʘʟʜʨʘʞʝʥʠʝè ʠ çʨʝʘʢʮʠʷè ʨʘʟʥʝʩʝʥʳ ʧʦ ʨʘʟʥʳʤ ʠʝʨʘʨʭʠʯʝʩʢʠʤ 

ʫʨʦʚʥʷʤ: ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʘʥʘ ʥʘ ʤʦʣʝʢʫʣʘʭ ɼʅʂ, ʪ. ʝ. ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʫʨʦʚʝʥʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʥʩʦʨʥʘʷ (ʧʝʨʮʝʧʪʠʚʥʘʷ) ʠ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʤ, ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʣʝʪʢʝ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʭʠʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʝʥʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʠ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʪʘʢʦʡ 

ʬʦʨʤʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʢʚʦʨʫʤ (QS). 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʣʦʞʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʤʙʠʦʛʝʥʝʟʝ  

ʠ ʥʝʠʟʙʝʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʚʫʭ ʪʠʧʦʚ ʦʰʠʙʦʢ. ʅʘ ʫʨʦʚʥʝ ʨʝʧʣʠʢʘʪʦʨʘ ʵʪʦ ʦʰʠʙʢʠ ʧʨʠ 

                                                 
* ɸʚʪʦʨʳ: ɼʨʦʟʜʦʚ ɸʥʘʪʦʣʠʡ ʃʝʦʥʠʜʦʚʠʯ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ. ʛʥʩ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʠ ɼɺʆ ʈɸʅ, ʧʨʦʬ., ɼɺʌʋ; e-mail: anatoliyld@mail.ru;  

ɹʫʨʫʥʜʫʢʦʚ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, e-mail: aleksandr.burundukov2012@mail.ru.  
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ʢʦʧʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʜʫʧʣʠʢʘʮʠʷ ʠ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ), ʘ ʥʘ ʫʨʦʚʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʌʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʨʝʧʝʨʪʫʘʨʦʤ (ʵʢʟʘʧʪʘʮʠʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʤʙʠʦʛʝʥʝʟʘ ʧʦʷʚʠʣʠʩʴ ʵʫʢʘʨʠʦʪʳ, ʦʪʢʨʳʚʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʵʚʦʣʶʮʠʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʠ ʵʪʦʤ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʫ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ, ʩʪʘʥʦʚʷʪʩʷ ʬʠʪʦʛʦʨʤʦʥʘʤʠ ð ʩʠʛʥʘʣʴʥʳʤʠ 

ʤʦʣʝʢʫʣʘʤʠ ʚ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʚʘʞʥʝʡʰʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ  

ʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʅʘ ʥʝʡʨʦ-ʵʪʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʝʪʦʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʞʠʚʦʪʥʳʝ ʚʳʭʦʜʷʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʬʫʥʢʮʠʝʡ ʥʝʡʨʦʥʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʙʳʩʪʨʘʷ ʧʝʨʝʜʘʯʘ ʚʦʟʙʫʞʜʝʥʠʷ ʦʪ ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʬʬʝʢʪʦʨʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʞʠʚʦʪʥʳʤ ʧʝʨʝʡʪʠ  

ʢ ʣʦʢʦʤʦʮʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʅʉ) ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ  

ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ʇʨʦʮʝʩʩ ʮʝʬʘʣʠʟʘʮʠʠ ʧʨʠʚʝʣ ʢ ʫʩʣʦʞʥʝʥʠʶ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʨʝʧʝʨʪʫʘʨʘ ʞʠʚʦʪʥʳʭ, ʥʦ ʝʩʣʠ ʚʥʘʯʘʣʝ ʧʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘʙʦʨʦʤ ʩʧʠʥʘʣʴʥʳʭ ʙʝʟʫʩʣʦʚʥʳʭ 

ʨʝʬʣʝʢʩʦʚ ʩ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʝʡ, ʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʟʦʥ ʠ ʥʝʦʢʦʨʪʝʢʩʘ ʫ 

ʚʳʩʰʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ, ʩʜʝʣʘʣʦ ʠʭ ʧʦʚʝʜʝʥʠʝ ʥʘʩʪʦʣʴʢʦ 

ʩʣʦʞʥʳʤ, ʯʪʦ ʦʥʦ ʚʳʰʣʦ ʠʟ ʧʦʜ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʦʪʨʝʙʦʚʘʣʩʷ ʥʦʚʳʡ, ʚʥʝʛʝʥʝʪʠʯʝʩʢʠʡ 

ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʙʘʟʝ ʧʦʜʨʘʞʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʪʨʘʥʩʣʷʮʠʠ ʩʪʘʣʠ ʟʝʨʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʫ ʧʨʠʤʘʪʦʚ ʠ 

ʥʝʢʦʪʦʨʳʭ ʧʪʠʮ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚʪʦʨʦʡ, ʵʪʦʣʦʛʠʯʝʩʢʠʡ ʨʝʧʣʠʢʘʪʦʨ ð ʤʝʤ, 

ʟʘʣʦʞʠʚʰʠʡ ʬʫʥʜʘʤʝʥʪ ʢʫʣʴʪʫʨʳ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʠ. ʇʦʩʣʝ ʤʫʪʘʮʠʠ 

ʛʝʥʘ FOXP2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥ-ʤʝʤʥʦʡ ʢʦʵʚʦʣʶʮʠʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʦʥ ɹʨʦʢʘ ʠ ɺʝʨʥʠʢʝ ʠ ʷʟʳʢʘ, 

ʦʟʥʘʯʘʶʱʠʭ ʧʝʨʝʭʦʜ ʦʪ ʦʙʨʘʟʥʦʛʦ ʢ ʩʣʦʚʝʩʥʦ-ʣʦʛʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʠ ʧʨʝʚʨʘʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʠʛʥʘʣʘ ʚ ʩʦʦʙʱʝʥʠʝ, ʚʝʨʙʘʣʠʟʘʮʠʠ ʩʦʟʥʘʥʠʷ, ʚʳʟʚʘʚʰʝʡ ʥʘʨʫʰʝʥʠʝ 

ʘʤʬʠʜʝʢʩʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚʳʭʦʜʠʪ ʥʘ ʠʥʪʝʨʩʫʙʲʝʢʪʠʚʥʳʡ 

ʩʝʤʠʦʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ ʬʝʥʦʤʝʥʦʤ, ʥʘʜʝʣʝʥʥʳʤ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʩʫʛʛʝʩʪʠʚʥʦʩʪʠ (ʚʝʨʘ, 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʙʣʶʜʝʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ). ʊʨʝʪʴʠʤ, ʮʠʬʨʦʚʳʤ ʨʝʧʣʠʢʘʪʦʨʦʤ, ʘʩʩʦʮʠʠʨʫʶʱʠʤʩʷ  

ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʤ (ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʬʘʤʠʣʠʠ ɼʞ. ʬʦʥ ʅʝʡʤʘʥʘ)  

 ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʘʤʦʨʘʟʤʥʦʞʘʶʱʠʡʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ 3D-ʧʨʠʥʪʝʨʘ ʘʚʪʦʤʘʪ.  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʵʚʦʣʶʮʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʣʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʚʝʜʝʥʳ ʜʚʝ ʙʣʦʢ-ʩʭʝʤʳ ʵʪʦʣʦʛʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʣʦʛʠʢʠ 

ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʚʝʨʭʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʢʦʥʪʝʢʩʪʝ ɻʕ, ʦʙʩʫʞʜʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʚ ʧʨʝʜʩʪʦʷʱʝʤ 

ʩʠʥʪʝʟʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʨʝʧʣʠʢʘʪʦʨ, ʛʣʦʙʘʣʴʥʳʡ ʵʚʦʣʶʮʠʦʥʠʟʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʝʦʨʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʵʪʦʣʦʛʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. 

 

ɼʘʞʝ ʤʠʤʦʣʝʪʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʍʍ ʚ. ʫʙʝʞʜʘʝʪ  

ʚ ʥʝʠʟʙʝʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʝʝ ʦʪ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʚ ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʫʶ ʩʪʘʜʠʶ. 

ɿʘʜʦʣʛʦ ʜʦ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʨʫʙʝʞʘ ð ʩʝʨʝʜʠʥʳ 70-ʭ ʛʛ.ð ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʜʠʩʮʠʧʣʠʥ, ʟʘʣʦʞʠʚʰʠʡ ʦʩʥʦʚʘʥʠʷ ʧʦʩʪʥʝʢʣʘʩʩʠʢʠ. ʃʠʥʝʡʥʘʷ ʥʝʨʘʚʥʦʚʝʩʥʘʷ 

ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʃ. ʆʥʟʘʛʝʨʘ (Lars Onsager) [1], ʪʝʦʨʠʷ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ 

ʀ. ʇʨʠʛʦʞʠʥʘ (Ilya Prigogine) [2] ʠ ʩʠʥʝʨʛʝʪʠʢʘ ɻ. ʍʘʢʝʥʘ (Hermann Haken) ʩʥʷʣʠ ʩ 

ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ ʚʝʢʦʚʦʝ ʟʘʢʣʷʪʠʝ ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ʇʨʦʙʣʝʤʘ 

ʚʟʣʦʤʘ ʥʝʤʝʮʢʠʭ ʩʠʩʪʝʤ ʧʦʪʦʢʦʚʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʩʰʠʬʨʦʚʢʠ 

ʩʦʦʙʱʝʥʠʡ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʧʝʨʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ Colossus 

(1943) ʠ Colossus Mark II  (1944), ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʐʝʥʥʦʥʘ-ʋʠʚʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʳʪʦʢ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʙʦʪʳ ʟʝʥʠʪʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʠ ʨʘʜʠʦʣʦʢʘʪʦʨʘ ʨʦʜʠʣʘʩʴ ʢʠʙʝʨʥʝʪʠʢʘ. ʈʘʟʚʠʚʘʝʤʘʷ ʩ 30-ʭ ʛʛ. ʦʙʱʘʷ ʪʝʦʨʠʷ 

ʩʠʩʪʝʤ ʃ. ɹʝʨʪʘʣʘʥʬʠ (Ludwig von Bertalanffy), ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʤʙʦʤʝʪʘʥʠʷ ʠ 
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ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʦʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʩʠʩʪʝʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, 

ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ɼʞ. ʌʦʨʨʝʩʪʝʨʘ (Jay Wright Forrester) ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ð ʩʠʩʪʝʤʦʣʦʛʠʠ, ʠʣʠ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʠ ʩʚʝʨʭʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʥʘʫʢʠ ʩʪʘʥʦʚʷʪʩʷ ʤʘʪʝʤʘʪʠʟʘʮʠʷ 

ʢʦʤʧʣʝʢʩʘ ʙʠʦʩʦʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʚʝʱʘʶʱʠʭ 

ʥʘʩʪʫʧʣʝʥʠʝ çʟʦʣʦʪʦʛʦ ʚʝʢʘè ʙʠʦʣʦʛʠʠ, ʢʦʛʥʠʪʠʚʠʩʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 

ʦʙʲʝʜʠʥʝʥʠʝ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ. 

 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʚʦʣʶʮʠʠ: ʩʦʟʥʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ, ʧʦʚʝʜʝʥʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʣʦʞʥʦʩʪʴ 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʪʘʚʰʠʝ ʘʢʪʫʘʣʴʥʳʤʠ ʥʘ 

ʧʦʩʪʥʝʢʣʘʩʩʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʘ ʥʘʰʘ ʨʘʙʦʪʘ. 

1. ʇʨʦʙʣʝʤʘ ʩʦʟʥʘʥʠʷ. ɺʧʝʨʚʳʝ ʟʘ ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ ʪʳʩʷʯʠ ʣʝʪ ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʙʣʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʦʙʣʝʤʘ ʩʦʟʥʘʥʠʷ ʠʟ ʥʝʨʘʟʨʝʰʠʤʦʡ ʧʨʠ 

ʧʦʤʦʱʠ ʣʦʛʠʢʠ ʬʠʣʦʩʦʬʩʢʦʡ ʛʦʣʦʚʦʣʦʤʢʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʟʣʦʙʦʜʥʝʚʥʫʶ 

ʙʠʦʢʠʙʝʨʥʝʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʦʪ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʥʘʫʯʥʳʡ ʩʪʘʪʫʩ 

ʧʩʠʭʦʣʦʛʠʠ, ʙʫʜʫʱʝʝ ʧʨʦʙʣʝʤʳ ʩʚʦʙʦʜʳ ʚʦʣʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ 

ʵʪʠʯʝʩʢʦʡ ʠ ʶʨʠʜʠʯʝʩʢʦʡ ʢʘʟʫʠʩʪʠʢʠ (ʢʨʶʯʢʦʪʚʦʨʩʪʚʘ), ʚʳʙʦʨ ʜʘʣʴʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʢʦʛʥʠʪʠʚʠʩʪʠʢʠ, 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ (ʀʀ), ʘ ʪʘʢʞʝ, ʯʪʦ 

ʥʝʤʘʣʦʚʘʞʥʦ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ.  

2. ʇʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʨʜʠʥʘʣʴʥʳʤ ʟʘʪʨʫʜʥʝʥʠʝʤ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʩʦʟʜʘʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ ʵʪʦʣʦʛʠʠ, ʩʠʥʪʝʟʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʙʠʦʢʠʙʝʨʥʝʪʠʢʠ ʩ ʙʠʦʩʝʤʠʦʪʠʢʦʡ1, ʠ 

ʰʠʨʝ ð ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʧʨʦʚʘʣʘ ʚʩʝʭ ʧʦʧʳʪʦʢ ʵʧʠʩʪʝʤʠʯʝʩʢʦʡ2 

ʠʥʪʝʨʚʝʥʮʠʠ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʐʝʥʥʦʥʘ-ʋʠʚʝʨʘ, ʜʦʢʘʟʘʚʰʝʡ ʩʚʦʶ 

ʧʣʦʜʦʪʚʦʨʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʪʝʭʥʦʠʥʬʦʨʤʘʪʠʢʝ, ʥʘ ʙʠʦʣʦʛʠʶ ʠ 

ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ ʦʯʝʚʠʜʥʘ: ʪʝʦʨʠʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ ð ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʚʷʟʠ. ɸ ʪʘʢ ʢʘʢ ʩʝʤʘʥʪʠʢʘ3 ʧʝʨʝʜʘʥʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʥʝ ʚʭʦʜʠʪ ʚ ʩʬʝʨʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʪʝʦʨʠʠ ʩʚʷʟʠ, ʪʦ ʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, 

ʥʠ ʢʦʤʙʠʥʘʪʦʨʥʘʷ ʪʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʠʥʮʠʧʝ ʥʝʩʧʦʩʦʙʥʳ ʜʘʪʴ ʘʜʝʢʚʘʪʥʫʶ 

                                                 
1ɹʠʦʩʝʤʠʦʪʠʢʘ (ʦʪ ʜʨ.-ʛʨʝʯ. ɓɑɞɠ ï ʞʠʟʥʴ ʠ ůɖɛŮ ɞɜ ï ʟʥʘʢ, ʧʨʠʟʥʘʢ) ï ʥʘʫʢʘ, ʠʩʩʣʝʜʫʶʱʘʷ ʩʚʦʡʩʪʚʘ 

ʟʥʘʢʦʚ ʠ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʞʠʚʳʭ ʢʣʝʪʢʘʭ, ʦʨʛʘʥʠʟʤʘʭ ʠ ʩʦʦʙʱʝʩʪʚʘʭ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
2ʕʧʠʩʪʝʤʦʣʦʛʠʷ (ʦʪ ʜʨ.-ʛʨʝʯ. ˊɘůŰɐɛɖ ï ʥʘʫʢʘ, ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ, ʜʦʩʪʦʚʝʨʥʦʝ ʟʥʘʥʠʝ ʠ ɚɧɔɞɠ ï 

ʩʣʦʚʦ) ï ʪʝʨʤʠʥ, ʫʧʦʪʨʝʙʣʷʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ. ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ 

ʵʧʠʩʪʝʤʠʯʝʩʢʘʷ ʠʥʪʝʨʚʝʥʮʠʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʮʝʧʮʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʦʜʥʦʡ ʥʘʫʢʠ 

ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʨʫʛʦʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʦʮʠʦʣʦʛ ɺ. ɺʘʭʰʪʘʡʥ ʚ ʩʚʦʝʡ ʣʝʢʮʠʠ 

çʕʧʠʩʪʝʤʠʯʝʩʢʠʝ ʠʥʪʝʨʚʝʥʮʠʠ: ʩʪʦʣʢʥʦʚʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡè ʦʪ 04.11.2012: 

http//postnauka.ru/lectures/19605 
3 ʉʝʤʘʥʪʠʢʘ (ʦʪ ʜʨ.-ʛʨʝʯ. ůɖɛŬɜŰɘəɧɠ ï ʦʙʦʟʥʘʯʘʶʱʠʡ) ï ʨʘʟʜʝʣ ʣʠʥʛʚʠʩʪʠʢʠ, ʠʟʫʯʘʶʱʠʡ 

ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʢʘʟʳʚʘʥʠʡ. 
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ʵʢʩʧʣʠʢʘʮʠʶ4 ʪʘʢʠʤ ʪʝʨʤʠʥʘʤ ʢʘʢ çʩʤʳʩʣè, çʮʝʣʴè, çʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠè ʠ 

ʧʨ., ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʥʠ ʙʠʦʣʦʛʠʠ, 

ʥʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɼʘʞʝ ʚʦʩʭʚʘʣʷʝʤʦʝ ɼ. ʉ. ʏʝʨʥʘʚʩʢʠʤ [3] ʠ ʯʘʱʝ 

ʜʨʫʛʠʭ ʮʠʪʠʨʫʝʤʦʝ ʢʘʩʪʣʝʨʦʚʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ çʀʥʬʦʨʤʘʮʠʷ ʝʩʪʴ ʩʣʫʯʘʡʥʳʡ ʠ 

ʟʘʧʦʤʥʝʥʥʳʡ ʚʳʙʦʨ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʤʦʞʥʳʭ ʠ ʨʘʚʥʦʧʨʘʚʥʳʭè 

[4], ʙʦʣʝʝ ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʯʝʤ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʥʝ ʩʧʦʩʦʙʥʦ ʦʭʚʘʪʠʪʴ ʚʩʝʭ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʠʦʣʦʛʠʠ, 

ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʣʠʰʴ ʥʘ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʧʘʤʷʪʴʶ. 

ɿʘ ʨʘʤʢʘʤʠ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ,  

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʘʭ ʦʜʥʦʢʣʝʪʦʯʥʳʭ, ʨʘʩʪʝʥʠʡ, ʛʨʠʙʦʚ ʠ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʥʠʟʰʠʭ ʞʠʚʦʪʥʳʭ. ɹʝʩʧʦʣʝʟʥʳʤ ʢʘʢ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ, ʪʘʢ 

ʠ ʪʝʦʨʝʪʠʢʦʚ, ʦʢʘʟʘʣʦʩʴ ʠ ʵʢʣʝʢʪʠʯʥʦ-ʬʠʣʦʩʦʬʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʌʝʥʦʤʝʥ 

ʠʥʬʦʨʤʘʮʠʠ ʝʩʪʴ ʤʥʦʛʦʩʪʘʜʠʡʥʳʡ, ʥʝʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʚ ʦʪʢʨʳʪʦʡ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʩʠʩʪʝʤʝ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩʦ ʩʣʫʯʘʡʥʦʛʦ ʟʘʧʦʤʠʥʘʝʤʦʛʦ 

ʚʳʙʦʨʘ, ʢʦʪʦʨʳʡ ʵʪʘ ʩʠʩʪʝʤʘ ʜʝʣʘʝʪ, ʧʝʨʝʭʦʜʷ ʦʪ ʭʘʦʩʘ ʢ ʧʦʨʷʜʢʫ, ʠ 

ʟʘʚʝʨʰʘʶʱʠʡʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʘʤ ʠʣʠ 

ʧʨʦʛʨʘʤʤʘʤ, ʦʪʚʝʯʘʶʱʠʤ ʩʝʤʘʥʪʠʢʝ ʚʳʙʦʨʘè [5]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʪʴʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʨʝʧʣʠʢʘʪʦʨʥʦ- ʪɻʦʣʦʛʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʈʕʊʉʀ), ʩʧʦʩʦʙʥʦʛʦ ʦʭʚʘʪʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʢʦʥʮʝʧʮʠʝʡ ʛʣʦʙʘʣʴʥʦʛʦ 

ʵʚʦʣʶʮʠʦʥʠʟʤʘ (ɻʕ), ʠ ʦʪʢʨʳʚʘʶʱʝʛʦ ʧʝʨʩʧʝʢʪʠʚʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʪʝʦʨʠʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

3. ʃʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʉʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʩʢʦʨʝʥʝʥʠʝ ʧʝʨʝʞʠʪʢʦʚ ʘʥʪʨʦʧʦʤʦʨʬʠʟʤʘ, ʢʦʛʜʘ ʩʣʦʞʥʳʝ 

ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʳʪʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ, ʧʨʠʧʠʩʳʚʘʷ ʞʠʚʦʪʥʦʤʫ ʯʠʩʪʦ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʘʬʬʝʢʪʳ, ʞʝʣʘʥʠʷ, ʤʳʩʣʠ, ʩʦʟʥʘʥʠʝ ʠ ʣʦʛʠʢʫ ʧʦʚʝʜʝʥʠʷ.  

ʅʦ ʢʘʢ ʦʙʲʷʩʥʠʪʴ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʜʘʞʝ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʝ ʚʧʘʜʘʷ 

ʧʨʠ ʵʪʦʤ ʚ ʘʥʪʨʦʧʦʤʦʨʬʠʟʤ? 

4. ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʣʦʞʥʦʩʪʴ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 

ɺʩʝʣʝʥʥʦʡ, ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɽʱʸ ʦʜʥʦʡ ʠʥʪʨʠʛʫʶʱʝʡ 

ʧʨʦʙʣʝʤʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʢʨʳʪʠʝ ʧʨʠʯʠʥ ʥʝʦʙʨʘʪʠʤʦʩʪʠ 

ʚʨʝʤʝʥʠ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʨʘʩʪʘʥʠʝ ʩʣʦʞʥʦʩʪʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʤʠʨʦʟʜʘʥʠʷ, ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ. 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʈʕʊʉʀ ʢʦʥʮʝʧʮʠʠ 

1. ʇʘʨʘʜʠʛʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ. ɺ 90-ʭ ʛʛ. ʍʍ-ʛʦ ʚʝʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʪʝʦʨʠʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ɺʩʝʣʝʥʥʦʡ, ʪʝʦʨʠʠ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʀ. ʇʨʠʛʦ-

ʞʠʥʘ ʠ ʩʠʥʝʨʛʝʪʠʢʠ ɻ. ʍʘʢʝʥʘ, ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʧʠʩʪʝʤʦʣʦʛʠʠ ʂʵʤʧʙʝʣʣʘ-ʇʦʧʧʝʨʘ 

[6] ʠ ʫʥʠʬʠʮʠʨʫʶʱʝʡ ʧʘʨʘʜʠʛʤʳ ʕ. ʗʥʯʘ [7] ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ɻʕ 

(ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʩʪʦʨʠʠ, ʄʝʛʘʠʩʪʦʨʠʠ, Big History ʠ ʧʨ.), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

                                                 
4 ʕʢʩʧʣʠʢʘʮʠʷ (ʦʪ ʣʘʪ. explicatio ï ʦʙʲʷʩʥʝʥʠʝ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ) ï ʟʘʤʝʱʝʥʠʝ ʥʝʪʦʯʥʦʛʦ ʧʦʥʷʪʠʷ 

ʙʦʣʝʝ ʪʦʯʥʳʤ. 
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ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʬʦʥʦʤ, ʚʥʝʰʥʠʤ ʤʝʪʘʪʝʦʨʝʪʠʯʝʩʢʠʤ5 ʢʨʠʪʝʨʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʜʦʧʦʣʥʷʪʴ ʚʥʫʪʨʝʥʥʶʶ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʪʝʦʨʠʶ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʂʦʥʮʝʧʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʌʉ). ɺʳʜʘʶʱʠʡʩʷ ʩʦʚʝʪʩʢʠʡ 

ʬʠʟʠʦʣʦʛ ʇ. ʂ. ɸʥʦʭʠʥ 1) ʠʩʩʣʝʜʦʚʘʣ ʬʫʥʢʮʠʠ ʣʦʙʥʳʭ ʜʦʣʝʡ ʤʦʟʛʘ ʚ ʧʨʦʮʝʩʩʘʭ 

ʘʬʬʝʨʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ, 2) ʫʩʪʘʥʦʚʠʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʦʙʨʘʪʥʦʡ ʘʬʬʝʨʝʥʪʘʮʠʠ (ʧʝʨʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʵʬʬʝʢʪ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ), 3) ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪ-

ʚʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ, 4) ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʪʨʘ-

ʞʝʥʠʷ [8]. ʊʝʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ɸʥʦʭʠʥʘ ʚʳʷʚʠʣʘ ʧʦʣʥʫʶ ʥʝʩʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʴ ʙʠʭʝʚʠʦʨʠʩʪʩʢʠʭ ʠ ʥʝʦʙʠʭʝʚʠʦʨʠʩʪʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, ʘ ʪʘʢʞʝ ʢʘʨʜʠʥʘʣʴ-

ʥʦʝ ʦʪʣʠʯʠʝ ʧʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʦʪ ʜʝʡʩʪʚʠʡ ʩʘʤʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ. 

3. ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ) ʠ ʀʀ. 

ʂʦʥʮʝʧʮʠʶ ʌʉ ʦʨʛʘʥʠʯʥʦ ʜʦʧʦʣʥʷʶʪ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʝʡ ʪʝʦʨʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

(ʀʅʉ), ʨʝʘʣʠʟʫʶʱʠʝ ʢʦʥʥʝʢʪʠʚʠʩʪʩʢʫʶ ʧʘʨʘʜʠʛʤʫ ʀʀ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ 

ʪʝʦʨʠʠ ʀʅʉ ʦʪ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʝʡ ʢ  

1) ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʠ ʦʙʫʯʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ (ʧʝʨʩʝʧʪʨʦʥ ʈʫʤʝʣʴʭʘʨʪʘ); 2) ʩʘʤʦʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

(ʩʘʤʦʦʙʫʯʘʶʱʘʷʩʷ ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ), ʷʚʣʷʶʱʝʤʫʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʘʥʘʣʦʛʦʤ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ; 3) ʦʙʦʙʱʝʥʠʶ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʩʝʪʠ ʂʦʭʦʥʝʥʘ) 

ʠ ʢʦʤʧʨʝʩʩʠʠ ʜʘʥʥʳʭ [ʨʝʢʫʨʨʝʥʪʥʳʝ ʩʝʪʠ (RNN), ʤʘʰʠʥʘ ɹʦʣʴʮʤʘʥʘ], ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʙʩʪʨʘʢʪʥʳʭ ʧʦʥʷʪʠʡ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ (ʩʝʪʴ ʍʦʧʬʠʣʜʘ, RAAM) ʠ 

ʛʝʪʝʨʦʘʩʩʦʮʠʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʩʝʪʴ ʂʦʩʢʦ); 4) ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʥʝʡʨʦʫʧʨʘʚʣʝʥʠʶ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʩʝʪʴ ʕʣʤʘʥʘ) ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ [ʩʝʪʠ ʨʘʜʠʘʣʴʥʦ-

ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ (RBF), ʘʜʘʧʪʠʚʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ART3), ʩ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʦʡ 

(Fuzzy ART), ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʥʝʝ, ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ʀʅʉ ð ʠʤʧʫʣʴʩʥʳʝ, ʠʣʠ 

ʩʧʘʡʢʦʚʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʤʅʉ, PNN ð Pulsed neural networks, SNN ð Spiking 

neural network)], ʦʪʢʨʳʚʘʶʱʝʤʫ ʧʝʨʩʧʝʢʪʠʚʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʧʣʦʱʝʥʠʷ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʢʮʝʧʪʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʡʩʪʚʠʡ ʇ.ʂ. ɸʥʦʭʠʥʘ ʠ ʨʘʟʚʠʪʠʷ 

ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʫ ʥʝʡʨʦʥʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʦʛʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʪʫʠʮʠʠ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ. 

4. ʀʜʝʷ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ. ʊʝʦʨʠʷ ʌʉ 

ʧʦʩʪʨʦʝʥʘ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʧʪʠʮ, ʥʦ ʟʘ ʛʨʘʥʠʮʘʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʢʦʥʮʝʧʮʠʠ ʦʢʘʟʘʣʘʩʴ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʞʝ ʩʘʤ Homo 

sapiens, ʪ. ʢ. ʚ ʢʦʥʮʝʧʮʠʠ ʇ. ʂ. ɸʥʦʭʠʥʘ ʥʝ ʫʯʪʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʬʦʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʝʪʣʠ ʦʙʨʘʙʦʪʢʠ ʚʝʨʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʩʭʝʤʦʡ 

ɺ. ʀ. ʂʦʨʦʛʦʜʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʨʘʟʣʠʯʘʪʴ: 1) ʛʝʥʝʪʠʯʝʩʢʫʶ, 2) ʧʦʚʝʜʝʥʯʝʩ-

ʢʫʶ ʠ 3) ʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [9], ʫʪʦʯʥʠʚ, ʜʦʧʦʣʥʠʚ ʠ ʨʘʩʰʠʨʠʚ ʵʪʫ ʩʭʝʤʫ.  

                                                 
5ʄʝʪʘʪʝʦʨʠʷ (ʦʪ ʜʨ.-ʛʨʝʯ. ɛŮŰɎ ï ʤʝʞʜʫ, ʧʦʩʣʝ, ʯʝʨʝʟ) ï ʣʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʘʥʘʣʠʟʠʨʫʶʱʘʷ 

ʤʝʪʦʜʳ, ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʜʨʫʛʦʡ ʪʝʦʨʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʠʣʠ ʦʙʲʝʢʪʥʦʡ. 
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ʇʨʝʜʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

1. ʆʧʧʦʟʠʮʠʷ çʤʘʪʝʨʠʷ-ʩʦʟʥʘʥʠʝè. ʀʟʣʦʞʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʈʕʊʉʀ 

ʥʘʯʥʸʤ ʩ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʨʝʰʝʥʠʷ ʜʨʝʚʥʝʡʰʝʡ ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ 

ʩʦʟʥʘʥʠʷ, ʨʘʩʢʦʣʦʚʰʝʡ çʣʶʙʦʤʫʜʨʦʚè ʘʥʪʠʯʥʦʩʪʠ ʥʘ ʜʚʘ ʥʝʧʨʠʤʠʨʠʤʳʭ ʣʘʛʝʨʷ 

ð ʤʘʪʝʨʠʘʣʠʩʪʦʚ ʠ ʠʜʝʘʣʠʩʪʦʚ. ɺ ʩʚʦʠʭ ʚʟʛʣʷʜʘʭ ʥʘ ʧʨʠʨʦʜʫ ʩʦʟʥʘʥʠʷ ʦʙʝ 

ʩʪʦʨʦʥʳ ʞʸʩʪʢʦ ʦʪʩʪʘʠʚʘʣʠ ʤʦʥʠʟʤ6, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʙʝʛʠ ʧʣʶʨʘʣʠʟʤʘ ʫʞʝ 

ʧʦʷʚʠʣʠʩʴ ʥʘ ʚʦʟʜʝʣʘʥʥʦʤ ʠʤʠ ʧʦʣʝ ʥʘʪʫʨʬʠʣʦʩʦʬʠʠ. ʕʪʘ ʥʝʧʨʠʤʠʨʠʤʦʩʪʴ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʢʦʨʝʥʠʣʘʩʴ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʨʦʜʦʚʦʡ ʘʨʠʩʪʦʢʨʘʪʠʠ  

ʠ ʥʦʚʦʛʦ ʪʦʨʛʦʚʦ-ʨʝʤʝʩʣʝʥʥʦʛʦ ʩʦʩʣʦʚʠʷ. ʃʠʰʴ ʧʦʯʪʠ ʯʝʨʝʟ ʜʚʝ ʪʳʩʷʯʠ ʣʝʪ 

ʈ. ɼʝʢʘʨʪ ʧʦʧʳʪʘʣʩʷ ʨʘʟʨʝʰʠʪʴ ʵʪʫ ʤʝʥʪʘʣʴʥʫʶ ʢʦʣʣʠʟʠʶ, ʩʬʦʨʤʫʣʠʨʦʚʘʚ 

ʢʦʥʮʝʧʮʠʶ ʜʫʘʣʠʟʤʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʣʘʜʰʠʤ ʩʦʚʨʝʤʝʥʥʠʢʦʤ ɼʝʢʘʨʪʘ 

ɹ. ʉʧʠʥʦʟʦʡ ʜʚʫʭʘʩʧʝʢʪʥʘʷ ʪʝʦʨʠʷ ʩʦʟʥʘʥʠʷ, ʷʚʣʷʚʰʘʷʩʷ, ʧʦ ʩʫʪʠ, ʧʦʧʳʪʢʦʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʦʥʠʟʤʘ ʥʘ ʥʦʚʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʠʩʭʦʜʠʣʘ ʠʟ ʠʜʝʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʥʝʢʦʡ ʧʝʨʚʠʯʥʦʡ ʩʫʙʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʥʠ ʬʠʟʠʯʝʩʢʦʡ, ʥʠ 

ʧʩʠʭʠʯʝʩʢʦʡ, ʥʦ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʣʠʙʦ ʢʘʢ ʤʘʪʝʨʠʷ, ʣʠʙʦ ʢʘʢ ʩʦʟʥʘʥʠʝ. ɺ XIX  ʚʝʢʝ 

ʘʚʪʦʨʠʪʝʪʥʝʡʰʠʤ ʘʜʝʧʪʦʤ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʙʳʣ ʋ. ɼʞʝʡʤʩ (ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʥʘʧʠʩʘʥʠʝ ð ɼʞʝʤʩ). ʋʯʝʥʠʝ ʉʧʠʥʦʟʳ ʙʳʣʦ ʨʘʟʚʠʪʦ ɹ. ʈʘʩʩʝʣʦʤ ʠ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʤʦʥʠʟʤʘ, ʦʜʥʘʢʦ ʦʥʦ ʥʝ ʧʨʠʦʙʨʝʣʦ ʧʨʠʟʥʘʥʠʷ ʥʠ  

ʚ ʥʘʫʯʥʳʭ, ʥʠ ʬʠʣʦʩʦʬʩʢʠʭ ʢʨʫʛʘʭ ʚ ʩʠʣʫ ʧʦʣʥʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʵʪʦʡ 

ʧʝʨʚʠʯʥʦʡ ʩʫʙʩʪʘʥʮʠʠ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʨʘʜʠʢʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʠʟʤʦʤ, ʤʦʥʠʟʤ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥ ʧʫʪʸʤ ʚʢʣʶʯʝʥʠʷ 

ʚ ʤʝʪʘʬʠʟʠʯʝʩʢʫʶ ʦʧʧʦʟʠʮʠʶ çʤʘʪʝʨʠʷ-ʩʦʟʥʘʥʠʝè ʪʨʝʪʴʝʛʦ ʫʯʘʩʪʥʠʢʘ ð 

çʜʝʡʩʪʚʠʝè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʭʝʤʫ, ʠʟʦʙʨʘʞʸʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʠʤʚʦʣ ʪʨʦʠʮʳ ð ʪʨʠ ʣʝʧʝʩʪʢʘ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʘʚʠʘʮʠʦʥʥʳʡ ʧʨʦʧʝʣʣʝʨ, 

ʛʨʘʬʠʯʝʩʢʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʤʘʪʝʨʠʷ ʧʝʨʚʠʯʥʘ, ʘ ʩʦʟʥʘʥʠʝ ð 

ʨʝʟʫʣʴʪʘʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʥʘʯʘʚʰʝʡʩʷ ʩ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʡ ʢʣʝʪʢʠ ð 

ʚʪʦʨʠʯʥʦ, ʧʨʦʠʟʚʦʜʥʦ. ʂʦʣʴʮʘ, ʩʦʝʜʠʥʷʶʱʠʝ ʪʨʠʘʜʫ çʤʘʪʝʨʠʷ-ʩʦʟʥʘʥʠʝ-

ʜʝʡʩʪʚʠʝè, ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ  

ʠ ʩʦʮʠʘʣʴʥʦʡ ʤʘʪʝʨʠʠ. ʃʠʥʠʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ʦʟʥʘʯʘʶʪ ʮʠʢʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ: 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ð ʦʩʦʟʥʘʚʘʝʤʳʝ, ʧʦ ð ʥʝʪ. ɼʣʷ ʢʣʝʪʢʠ ʵʪʦ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ (ʚʥʫʪʨʝʥʥʷʷ) ʠ ʢʣʝʪʦʯʥʳʡ (ʚʥʝʰʥʷʷ ʦʢʨʫʞʥʦʩʪʴ) ʮʠʢʣʳ.  

ɼʣʷ ʦʨʛʘʥʠʟʤʘ ð ʧʝʨʮʝʧʪʠʚʥʳʡ7 ʠ ʢʦʛʥʠʪʠʚʥʳʡ8 ʮʠʢʣʳ. ʉʦʛʣʘʩʥʦ ʋ. ʅʘʡʩʩʝʨʫ, 

ʧʝʨʮʝʧʪʠʚʥʳʡ ʮʠʢʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ 

ʞʠʚʦʪʥʦʛʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʝʛʦ ʩʦʟʥʘʥʠʠ ʩʭʝʤʳ ʘʢʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʷʝʪ ʧʝʨʮʝʧʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʜʝʡʩʪʚʠʷ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʞʠʚʦʪʥʦʝ ʚʳʙʠʨʘʝʪ ʫʩʪʨʘʠʚʘʶʱʝʝ ʝʛʦ ʘʢʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ. ɼʘʣʝʝ ʥʘʜ 

ʧʝʨʮʝʧʪʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʥʘʜʩʪʨʘʠʚʘʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʡ ʮʠʢʣ. ʇʦʪʝʥʮʠʘʣʴʥʦ 

ʜʦʩʪʫʧʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʬʦʨʤʠʨʫʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʢʘʨʪʫ ʤʠʨʘ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʭʝʤ ʘʢʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

                                                 
6
ʄʦʥʠʟʤ (ʦʪ ʜʨ.-ʛʨʝʯ. ɛɧɜɞɠ ï ʦʜʠʥ, ʝʜʠʥʩʪʚʝʥʥʳʡ) ï ʩʚʝʜʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʷʚʣʝʥʠʡ ʤʠʨʘ ʢ 

ʦʜʥʦʤʫ ʥʘʯʘʣʫ, ʝʜʠʥʦʡ ʧʝʨʚʦʦʩʥʦʚʝ ʚʩʝʛʦ ʩʫʱʝʛʦ.  ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʤʦʥʠʟʤʘ ï ʜʫʘʣʠʟʤ, 

ʧʨʠʟʥʘʶʱʠʡ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʯʘʣʘ, ʠ ʧʣʶʨʘʣʠʟʤ, ʠʩʭʦʜʷʱʠʡ ʠʟ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʥʘʯʘʣ. 
7ʇʝʨʮʝʧʮʠʷ (ʦʪ ʣʘʪ. perceptio ï ʚʦʩʧʨʠʷʪʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ) ï ʯʫʚʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʝʜʤʝʪʦʚ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʇʝʨʮʝʧʪʠʚʥʳʡ ï ʠʤʝʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʢ ʯʫʚʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ.  
8ʂʦʛʥʠʪʠʚʥʳʡ ï ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʟʥʘʥʠʝʤ, ʠʣʠ ʢʦʛʥʠʮʠʝʡ (ʦʪ ʣʘʪ. cognition ï ʧʦʟʥʘʥʠʝ, ʫʟʥʘʚʘʥʠʝ). 



ʅɸʋʏʅʓɽ ʊɽʆʈʀʀ ʠ ɻʀʇʆʊɽɿʓ                                                                                   2018, ˉ 2 

91 

ʂʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ ʥʘʧʨʘʚʣʷʝʪ ʣʦʢʦʤʦʮʠʠ ʠ ʜʝʡʩʪʚʠʷ, ʩʣʫʞʘʱʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʚʦʪʥʦʛʦ [10]. ʀʟ ʤʥʦʞʝʩʪʚʘ ʙʠʦʩʬʝʨʥʳʭ ʮʠʢʣʦʚ 

ʫʧʦʤʷʥʝʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʚʦʣʶʮʠʦʥʥʳʡ. ɽʱʸ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʳʚʘʝʪ ʘʥʪʨʦʧʦʩʬʝʨʫ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʤʥʦʞʝʩʪʚʦ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ; ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʘʞʸʥʥʳʝ ʮʠʢʣʳ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʮʠʢʣʘʤ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʄʝʪʘʬʠʟʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʤʘʪʝʨʠʷ-

ʜʝʡʩʪʚʠʝ-ʩʦʟʥʘʥʠʝ. 

Fig. 1.  The metaphysical (ontological) triad of 

matter-consciousness-action. 

 

 

2. ʇʨʠʥʮʠʧʳ ʈʕʊʉʀ. ʆʩʪʘʚʠʚ ʤʝʪʘʬʠʟʠʯʝʩʢʠʝ ʵʤʧʠʨʝʠ 

ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʳʤ ʩʧʝʢʫʣʷʮʠʷʤ ʬʠʣʦʩʦʬʦʚ, ʦʧʫʩʪʠʤʩʷ ʥʘ ʥʠʞʥʠʝ ʫʨʦʚʥʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʧʨʠʭʚʘʪʠʚ ʩ ʩʦʙʦʡ ʠʜʝʶ ʪʨʠʘʜʠʯʥʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʪʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʦʣʥʠʪʴ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʈʕʊʉʀ, ʜʣʷ ʵʪʦʛʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʪʝʨʤʠʥ çʩʦʟʥʘʥʠʝè ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʪʝʨʤʠʥʦʤ çʨʘʟʜʨʘʞʝʥʠʝè, ʘ çʜʝʡʩʪʚʠʝè ʩʤʝʥʠʪʴ ʥʘ çʨʝʘʢʮʠʶè. ʅʦ ʪʘʢ ʢʘʢ 

çʠʥʬʦʨʤʘʮʠʷ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʥʝ ʤʘʪʝʨʠʷ ʠ ʥʝ ʵʥʝʨʛʠʷè [11], ʥʘʤ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʈʕʊʉʀ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʣʝʧʝʩʪʢʘ çʤʘʪʝʨʠʷè, ʧʦʜʳʩʢʘʚ 

ʥʝʦʙʭʦʜʠʤʫʶ ʟʘʤʝʥʫ ʵʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʘʬʠʟʠʯʝʩʢʦʛʦ ʪʝʨʤʠʥʘ ʩʪʦʣʴ ʞʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʙʠʦʣʦʛʠʠ ʪʘʢʠʤ ʪʝʨʤʠʥʦʤ 

ʷʚʣʷʝʪʩʷ çʛʝʥè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʨʠʘʜʫ ʚ 

ʙʠʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʨʘʟʜʝʣʴʥʦʝ ʠ ʥʝʩʣʠʷʥʥʦʝ ʪʨʠʝʜʠʥʩʪʚʦ çʛʝʥ-

ʨʘʟʜʨʘʞʠʤʦʩʪʴ-ʨʝʘʢʮʠʷè. ɺ ʧʦʩʣʝʜʥʝʡ ʛʣʘʚʝ ʢʥʠʛʠ çʕʛʦʠʩʪʠʯʥʳʡ ʛʝʥè ʈ. ɼʦʢʠʥʟ 

ʚʚʸʣ ʧʦʥʷʪʠʝ çʤʝʤè, ʷʚʣʷʶʱʠʡʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʚʥʝʛʝʥʝʪʠʯʝʩʢʠ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ʧʦʜʨʘʞʘʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [12]. ʆʙʱʠʤ ʪʝʨʤʠʥʦʤ, 

ʦʙʲʝʜʠʥʷʶʱʠʤ ʠ çʛʝʥè ʠ çʤʝʤè ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ çʨʝʧʣʠʢʘʪʦʨè, ʢʦʪʦʨʳʤ ʤʳ 

ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʣʝʝ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʨʝʧʣʠʢʘʪʦʨ-ʛʝʥ ʠ ʪʘʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ çʨʘʟʜʨʘʞʝʥʠʝè ʠ çʨʝʘʢʮʠʷè ʨʘʟʥʝʩʝʥʳ ʧʦ ʨʘʟʥʳʤ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ: ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʘʥʘ ʥʘ ʤʦʣʝʢʫʣʘʭ ɼʅʂ, 

ʪ. ʝ. ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʣʝʢʫʣʷʨʥʳʡ ʫʨʦʚʝʥʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʥʩʦʨʥʘʷ 

(ʧʝʨʮʝʧʪʠʚʥʘʷ) ʠ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ 

ʩʫʧʨʘʤʦʣʝʢʧʫʣʷʨʥʦʤ, ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʣʝʪʢʝ. ʇʨʝʜʝʣʴʥʦ ʫʧʨʦʱʸʥʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʚʦʡ 

ʢʣʝʪʢʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

 

ʈʠʩ. 2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʨʠʘʜʘ ʨʝʧʣʠʢʘʪʦʨ-

ʨʘʟʜʨʘʞʠʤʦʩʪʴ-ʨʝʘʢʮʠʷ. 

Fig. 2. The information  triad of replicator -

irritability -reaction. 

ʉʠʤʚʦʣʦʤ ʉ ʦʙʦʟʥʘʯʝʥʳ ʩʠʛʥʘʣʳ, Si ð ʩʪʠʤʫʣʳ, 

ʈi ð ʨʝʮʝʧʪʦʨʥʳʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʝ ʙʝʣʢʠ, ʕi ð 

ʵʬʬʝʢʪʦʨʳ, R ð ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʨʝʧʣʠʢʘʪʦʨ 

(ʛʝʥ), ʊʌ ð ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʊ&ʊ ð 

ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ. ʀʥʜʝʢʩ 1 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʨʫʞʥʦʡ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ,  

2 ð ʢ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʙʝʣʢʘʤ ʠ ʦʨʛʘʥʝʣʣʘʤ. 

 

 

ʀʪʘʢ, ʨʝʧʣʠʢʘʪʦʨ ð ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʩʘʤʦʩʙʦʨʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

(ʌʉ), ʩʧʦʩʦʙʥʦʡ 1) ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʶ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ  

ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ) ʥʘ ʚʨʝʤʷ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ  

2) ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʢʦʧʠʠ ʧʦʨʦʞʜʘʶʱʝʛʦ ʩʠʩʪʝʤʫ ʨʝʧʣʠʢʘʪʦʨʘ, ʠʣʠ ʥʦʚʳʝ 

ʨʝʧʣʠʢʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʤʫʪʘʮʠʡ ʠʣʠ ʢʦʤʙʠʥʘʮʠʡ ʩʪʘʨʳʭ. ʇʝʨʚʳʤ, ʭʠʤʠʯʝʩʢʠʤ 

ʨʝʧʣʠʢʘʪʦʨʦʤ, ʩʪʘʣ ʛʝʥ ð ʙʘʟʦʚʳʡ ʵʣʝʤʝʥʪ ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʘ ʧʝʨʚʦʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʨʘʟʜʝʣʠʚʰʝʡ ʤʠʨ ʥʘ ʚʥʝʰʥʶʶ ʠ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ (milieu 

ext®riour et int®rior) ð ʦʨʛʘʥʠʟʤ. ʀʩʢʣʶʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʥʝʦʨʛʘʥʠʟʤʝʥʥʳʝ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ: ʚʠʨʫʩʳ (Viruses) ð ɼʅʂ- ʠ ʈʅʂ-ʨʝʧʣʠʢʘʪʦʨʳ, ʚʠʨʦʠʜʳ 

(Viroids) ð ʈʅʂ-ʨʝʧʣʠʢʘʪʦʨʳ ʠ ʧʨʠʦʥʳ (Prions) ð ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʝʣʢʦʚʳʝ 

ʨʝʧʣʠʢʘʪʦʨʳ. ʅʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʩʫʧʨʘʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʝ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʌʉ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ, ʪʦʞʜʝʩʪ-

ʚʝʥʥʦʛʦ ʫʩʣʦʚʠʶ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʪʦʢʘ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʌʉ, ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʘʟʜʨʘʞʠʤʦʩʪʠ ð ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʬʦʨʤ ʠʥʬʦʨʤʘʮʠʠ: 1) ʨʘʟʜʨʘʞʝʥʠʷ ð ʚʦʟʙʫʞʜʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʥʘʟʳʚʘʝʤʫʶ ʩʝʥʩʦʵʬʬʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʬʦʨʤʳ ʠʥʬʦʨʤʘʮʠʠ ð ʨʝʟʫʣʴʪʘʪ ʝʸ ʦʙʨʘʙʦʪʢʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ), ʚʳʟʳʚʘʶʱʝʡ 2) ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʢʘʢ ʮʝʣʦʛʦ ʦʙʲʝʢʪʘ ð ʦʩʥʦʚʫ 

ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʆʩʪʘʪʦʯʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʩʪʘʥʦʚʠʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʘʤʷʪʠ. ʈʘʟʜʨʘʞʠʪʝʣʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʝʘʢʮʠʠ 

ʣʦʢʦʤʦʮʠʠ, ʫʩʠʣʠʚʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ), ʥʘʟʳʚʘʝʪʩʷ ʘʪʪʨʘʢʪʘʥʪʦʤ. ʈʘʟʜʨʘʞʠʪʝʣʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʨʝʘʢʮʠʠ 

ʠʟʙʝʛʘʥʠʷ, ʩʥʠʤʘʶʱʝʡ ʚʦʟʙʫʞʜʝʥʠʝ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ), ʥʘʟʳʚʘʝʪʩʷ 

ʨʝʧʝʣʣʝʥʪʦʤ. ɸʪʪʨʘʢʪʘʥʪ ʠ ʨʝʧʝʣʣʝʥʪ ʦʙʨʘʟʫʶʪ ʧʨʦʩʪʝʡʰʝʝ ʦʜʥʦʤʝʨʥʦʝ 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʙʠʥʘʨʥʫʶ ʩʝʤʘʥʪʠʢʫ), ʧʨʝʚʨʘʱʘʶʱʝʝ ʣʶʙʦʡ ʞʠʚʦʡ 

ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ ʩʠʩʪʝʤʫ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ ʠʥʬʦʨʤʘʮʠʷ: 1) ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʪʘʢ ʢʘʢ  

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʤʠʨʝ; 2) ʥʝ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚʝʣʠʯʠʥʦʡ, 

ʪ. ʝ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 3) ʧʦʣʠʤʦʜʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʥʘ 
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ʢʘʞʜʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʥʦʩʠʪʝʣʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 4) ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚʧʣʦʪʴ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʚʪʦʨʦʛʦ ʨʝʧʣʠʢʘʪʦʨʘ.  

3. ʃʦʛʠʢʘ ʧʦʚʝʜʝʥʠʷ ʠ ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʝʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʧʨʠʤʝʨʘ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʣʦʛʠʯʥʦʩʪʴ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ. 

1. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʳʙʦʨʘ ʜʝʩʷʪʠʥʦʛʠʤ ʧʨʝʩʥʦʚʦʜʥʳʤ ʨʘʢʦʤ 

Procambarus clarkii ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʟʘʱʠʪʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʪʝʥʠ [13].  

ʄʦʣʦʜʦʡ ʛʦʣʦʜʥʳʡ ʨʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʧʨʠʚʳʢʘʥʠʷ) ʧʦʤʝʱʘʣʩʷ ʚ ʘʢʚʘʨʠʫʤ ʩ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ, ʥʝʩʫʱʝʡ ʟʘʧʘʭ ʧʠʱʠ 

(ʈʠʩ. 3).  

 

  
ʈʠʩ. 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʳʙʦʨʘ ʨʘʢʦʤ Procambarus clarkii  ʦʜʥʦʡ 

ʠʟ ʜʚʫʭ ʟʘʱʠʪʥʳʭ ʩʪʨʘʪʝʛʠʡ (ʩʣʝʚʘ) ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʩʧʨʘʚʘ) ʧʦ ʋ. ʃʠʜʝʥʫ [13]. 

ʅʘ ʛʨʘʬʠʢʝ ʪʸʤʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʨʝʘʢʮʠʷ ʦʪʩʢʦʢʘ, ʩʚʝʪʣʳʤ ð ʟʘʤʠʨʘʥʠʷ. 

Fig.3. The experimental arrangement for investigation of Procambarus clarkia crawfishôs choice 

either or two protective strategies (left) and the results of the experiments by W.H. Liden (right). 

On the plot dark-grey color corresponds to jump backwards reactions, and light-grey ð to dying 

down reactions [13]. 

 

ɺʦʟʙʫʞʜʝʥʠʝ ʜʚʫʭ ʛʠʛʘʥʪʩʢʠʭ ʥʝʡʨʦʥʦʚ (MG, medial giant interneurons) 

ʨʘʢʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʜʚʫʤʷ ʵʣʝʢʪʨʦʜʘʤʠ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʨʘʢʘ ʫʜʘʨʠʪʴ 

ʭʚʦʩʪʦʤ ʠ ʦʪʧʨʳʛʥʫʪʴ ʥʘʟʘʜ ʦʪ ʚʦʞʜʝʣʝʥʥʦʡ ʧʠʱʠ ʠʣʠ ʟʘʤʝʨʝʪʴ ʟʘʚʠʩʠʪ  

ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʥʠ: ʧʨʠ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʦʥ ʦʪʧʨʳʛʠʚʘʣ, ʧʨʠ ʚʳʩʦʢʦʡ 

ð ʟʘʤʠʨʘʣ. ʈʘʮʠʦʥʘʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʯʝʚʠʜʥʘ ð ʙʳʩʪʨʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʥʠ ʥʝ ʜʘʸʪ ʰʘʥʩʦʚ ʩʧʘʩʪʠʩʴ ʙʝʛʩʪʚʦʤ. 

ʅʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʢ ʧʨʠʭʦʜʠʪ ʢ ʵʪʦʤʫ ʚʳʚʦʜʫ? ʇʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ 

ʧʦʩʪʨʦʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʲʶʥʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʈʠʩ. 4). 
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ʈʠʩ. 4. ɹʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʠʟʲʶʥʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʣʦʛʠʢʝ ʧʦʚʝʜʝʥʠʷ 

ʨʘʢʦʦʙʨʘʟʥʦʛʦ  Procambarus clarkii . 

Fig.4. The block diagram of ethological  disjunctive 

algorithm in  Procambarus clarkii behavior logic. 

 

 

2.  ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ9 ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ 

ʘʢʚʘʨʠʫʤʥʦʡ ʨʳʙʢʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʘʬʨʠʢʘʥʩʢʠʭ ʮʠʭʣʠʜ Astatotilapia burtoni [14]. 

ʀʩʧʳʪʫʝʤʦʡ ʨʳʙʢʝ-çʟʨʠʪʝʣʶè ʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʯʝʪʳʨʝ ʧʦʧʘʨʥʳʝ ʩʭʚʘʪʢʠ 

ʩʘʤʮʦʚ ʘi ʩ ʘi+1 (i =  1, 2, 3, 4, 5), ʧʨʠʯʸʤ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʙʦʝʮ ʙʳʣ ʩʣʘʙʝʝ 

ʧʨʝʜʳʜʫʱʝʛʦ. ʇʦʩʣʝ ʵʪʦʛʦ çʟʨʠʪʝʣʷè ʘ ʧʦʤʝʱʘʣʠ ʚ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʨʘʟʜʝʣʸʥʥʦʛʦ 

ʩʪʝʢʣʦʤ ʥʘ ʪʨʠ ʩʝʢʮʠʠ ʘʢʚʘʨʠʫʤʘ, ʘ ʚ ʜʚʝ ʜʨʫʛʠʝ ʧʦʜʩʘʞʠʚʘʣʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ  

ʘ ʜʨʘʯʫʥʦʚ ʘi ʠ ʘj ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʝʜʘ, ʘ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ ʦʪʥʦʰʝʥʠʷ 

çʩʠʣʴʥʝʝè ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʪʦ ʠʟ ʜʚʫʭ ʧʦʜʩʘʜʥʳʭ ʨʳʙʦʢ ʷʚʣʷʝʪʩʷ ʩʣʘʙʝʡʰʝʡ,  

ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʦʙʚʝʜʸʥʥʦʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ. ʅʘ ʨʠʩʫʥʢʝ 5 

ʵʣʣʠʧʩʦʤ ʦʙʚʝʜʝʥʦ ʫʩʣʦʚʠʝ i<j, ʠʟʚʝʩʪʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤ, ʥʦ ʥʝʠʟʚʝʩʪʥʦʝ 

ʩʘʤʮʫ ʮʠʭʣʠʜʳ A. burtoni, ʥʘʜ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ.  

ʆʩʦʙʝʥʥʦ ʫʙʝʜʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʣʦʛʠʢʠ 

ʮʠʭʣʠʜ Astatotilapia burtoni ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʮʦʚ ʘ2 ʠ 

ʘ4, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʨʘʚʥʦʝ ʯʠʩʣʦ ʧʦʙʝʜ ʠ ʧʦʨʘʞʝʥʠʡ.  ʏʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʪʦʣʴ 

ʣʦʛʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝ ʟʥʘʢʦʤʳʭ ʩ ʣʦʛʠʢʦʡ ʨʳʙʸʰʝʢ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ, ʩ 

ʢʦʪʦʨʦʡ ʜʘʞʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʜʝʪʠ ʥʘʯʠʥʘʶʪ ʩʧʨʘʚʣʷʪʴʩʷ ʣʠʰʴ ʩ 4-5 ʣʝʪ? 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʟʘʥʠʤʘʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ, ʙʳʣʠ ʙʳ ʪʦʣʴʢʦ ʥʘ ʵʪʦ ʛʨʘʥʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʡʜʸʪ 

ʚ ʢʘʯʝʩʪʚʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʳ ʩʤʦʞʝʤ, ʥʘʢʦʥʝʮ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʤʝʥʷʪʴ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʠʥʪʝʨʝʩʘʭ 

                                                 
9 ʊʨʘʥʟʠʪʠʚʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ. ʆʪʥʦʰʝʥʠʝ 

ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʳʤ ʥʘ ʤʥʦʞʝʩʪʚʝ ʍ, ʝʩʣʠ ʜʣʷ ʣʶʙʳʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ a, b, c 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʥʦʰʝʥʠʡ aRb ʠ bRc ʚʣʝʯʝʪ ʚʳʧʦʣʥʝʥʠʝ aRc, ʪ. ʝ. ʦʪʥʦʰʝʥʠʝ R ʪʨʘʥʟʠʪʠʚʥʦ, ʝʩʣʠ 

"a, b, c ÍX, aRb & bRc Ý aRc. 
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ʣʶʜʝʡ. ʅʦ ʢʘʢ ʞʝ ʦʙʲʷʩʥʠʪʴ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ 

ʘʥʪʨʦʧʦʤʦʨʬʠʟʤʫ?  
 

 

 
ʈʠʩ. 5. ɹʣʦʢ-ʩʭʝʤʘ ʵʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ ʣʦʛʠʢʠ 

ʧʦʚʝʜʝʥʠʷ ʨʳʙʢʠ Astatotilapia burtoni ʠʟ ʩʝʤʝʡʩʪʚʘ ʎʠʭʣʦʚʳʭ. ʇʦʩʪʨʦʝʥʘ ʥʘʤʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ [14]. 

Fig. 5. The ethological algorithm block diagram, which demonstrates a logic transitivity of  

Astatotilapia burtoni behavior [after 14]. 

 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʤ. 

ɿʘ ʤʠʣʣʠʘʨʜʳ ʣʝʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʣʦʛʠʢ ʧʝʨʚʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ 

ʦʨʛʘʥʠʟʤʳ ʫʞʝ ʦʙʣʘʜʘʣʠ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʝʪʷʤʠ. ʀʥʬʦʨʤʘʮʠʷ ð ʩʝʪʝʚʦʡ 

ʬʝʥʦʤʝʥ ð ʠ ʩʪʠʤʫʣ, ʚʥʝʰʥʠʡ ʠʣʠ ʚʥʫʪʨʝʥʥʠʡ, ʢʦʜʠʨʫʝʪʩʷ ʨʝʮʝʧʪʦʨʥʳʤʠ 

ʙʝʣʢʘʤʠ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʝʪʷʤʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʪʚʝʪʥʦʡ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʅʝʘʜʝʢʚʘʪʥʘʷ 

ʨʝʘʢʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʡ, ʦʨʛʘʥʠʟʤ ʛʠʙʥʝʪ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠʩʯʝʟʘʶʪ ʠ 

çʥʝʣʦʛʠʯʥʳʝè ʬʦʨʤʳ ʨʝʘʢʮʠʠ. ʇʦʷʚʣʝʥʠʝ ʥʝʡʨʦʥʦʚ ʫ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʦʚʝʜʝʥʠʝ ʩʪʘʣʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ, ʥʦ ʧʨʠʥʮʠʧ ʵʣʠʤʠʥʘʮʠʠ ʥʝʘʜʘʧʪʠʚʥʳʭ ʬʦʨʤ ʨʝʘʢʮʠʠ ʦʩʪʘʣʩʷ 

ʥʝʠʟʤʝʥʥʳʤ. ʊʘʢ ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʚʦʧʨʝʢʠ ɻ. ʂʘʩʪʣʝʨʫ [4], ʥʝ çʟʘʧʦʤʥʝʥʥʳʡ 

ʚʳʙʦʨè, ʘ ʘʜʘʧʪʠʚʥʘʷ ʨʝʘʢʮʠʷ. 
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ʊʦʧʦʣʦʛʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʝʥʩʦʵʬʬʝʢʪʦʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʬʦʨʤʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʣʦʛʠʢ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʷʭ. ʇʨʠʚʣʝʯʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʌʉ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʢʪʠʚʥʦʡ ʧʘʨʘʜʠʛʤʳ (ʥʝʦ)ʙʠʭʝʚʠʦʨʠʟʤʘ ʢ ʧʘʨʘʜʠʛʤʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

4. ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʣʦʞʥʦʩʪʴ. ʅʘʰʝ ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʰʝʡ ɺʩʝʣʝʥʥʦʡ ʜʦʚʦʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦ. 

ʅʘʨʫʰʝʥʠʝ ʉʈ-ʩʠʤʤʝʪʨʠʠ10 ʩʣʘʙʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʨʠʚʝʣʦ ʢ ʬʝʥʦʤʝʥʫ 

ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʚʨʝʤʝʥʠ, ʧʨʦʷʚʣʷʶʱʝʤʫʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʤʦʥʦʪʦʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʳʯʥʦ 

ʚʳʜʝʣʷʶʪ ʪʨʠ çʩʪʨʝʣʳ ʚʨʝʤʝʥʠè: ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ɺʩʝʣʝʥʥʦʡ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ, ʘʩʩʦʮʠʠʨʫʝʤʫʶ ʩ ʨʦʩʪʦʤ ʵʥʪʨʦʧʠʠ ʚ ʟʘʤʢʥʫʪʳʭ 

ʩʠʩʪʝʤʘʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʫʶ ʦʪʥʦʰʝʥʠʷ çʨʘʥʴʰʝ-ʧʦʟʞʝè ʚ 

ʥʘʰʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʦ ʧʨʦʰʝʜʰʠʭ ʩʦʙʳʪʠʷʭ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʚʝʜʝʥʠʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʝʣʳ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʘʚʜʘʥʥʳʤ, ʘ ʚʤʝʩʪʦ ʥʝʸ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʣ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ð ʵʚʦʣʶʮʠʦʥʥʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʦʙʨʘʪʠʤʦʩʪʴʶ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʫʪʘʮʠʡ, ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʚʦʧʣʦʱʸʥʥʦʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʜʦʛʤʝ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ ʠ ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ɼʅʂ ʢ 

ʙʝʣʢʘʤ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ, ʦʙʷʟʘʥʥʦʡ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʦʪ ʵʤʙʨʠʦʛʝʥʝʟʘ ʢ ʝʛʦ ʩʤʝʨʪʠ  

ʠ ʪ. ʜ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʈʕʊʉʀ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʝʣʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʘʤʷʪʠ ʧʨʠ 

ʵʚʦʣʶʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨ ʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʤʠʨʝ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʨʦʞʜʝʥʠʝʤ ʤʦʱʥʳʭ ʵʤʠʩʩʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ð ʟʚʸʟʜ, ʢʚʘʟʘʨʦʚ ʠ ʪ. ʜ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʮʝʩʩʳ ʠʟʫʯʘʶʪʩʷ ʪʝʦʨʠʝʡ 

ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʀ. ʇʨʠʛʦʞʠʥʘ ʠ ʩʠʥʝʨʛʝʪʠʢʦʡ ɻ. ʍʘʢʝʥʘ, ʘ ʩʘʤʠ 

ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘʟʳʚʘʶʪ ʜʠʩʩʠʧʘʪʠʚʥʳʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʦʟʤʦʞʥʳʝ ʠ ʧʨʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʠʣʠ ʚʙʣʠʟʠ ʥʝʛʦ, ʪʘʢʫʶ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʥʘʟʳʚʘʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ 

ʧʨʝʜʩʪʘʚʠʣʘʩʴ ʧʦʩʣʝ ʬʦʨʤʫʣʠʨʦʚʢʠ S-ʪʝʦʨʝʤʳ, ʜʦʢʘʟʘʥʥʦʡ ʖ. ʃ. ʂʣʠʤʦʥʪʦʚʠʯʝʤ 

ʚ 1983-84 ʛʛ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 

ʩʠʩʪʝʤ ʚʜʘʣʠ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʵʥʪʨʦʧʠʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʨʘʚʥʦʚʝʩʥʳʭ ʫʩʣʦʚʠʷʭ ʵʥʪʨʦʧʠʷ ʦʩʪʘʸʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʦʪʦʢʦʚ ʚʙʣʠʟʠ ʨʘʚʥʦʚʝʩʠʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ 

                                                 
10 ʉ ï ʟʘʨʷʜʦʚʦʝ ʩʦʧʨʷʞʝʥʠʝ, ʈ ï ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ. 
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ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʪʨʦʧʠʠ.  

S-ʪʝʦʨʝʤʘ ʂʣʠʤʦʥʪʦʚʠʯʘ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʘʚʪʦʢʘʪʘʣʠʟ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʤʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ (ʇɸʋ) ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʘʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʠʧʝʨʮʠʢʣʦʚ ʕʡʛʝʥʘ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʩʘʤʦʧʨʠʩʧʦʩʘʙʣʠʚʘʶʱʠʭʩʷ, ʟʘʪʝʤ ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʠʭʩʷ, ʜʘʣʝʝ ð ʩʘʤʦʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʠ, ʥʘʢʦʥʝʮ ð ʩʘʤʦʨʝʧʣʠʮʠʨʫʶʱʠʭʩʷ ʘʜʘʧʪʠʚʥʳʭ ʈʅʂ-ʩʠʩʪʝʤ. ʇʝʨʝʭʦʜ ʦʪ 

ʈʅʂ- ʢ ɼʅʂ-ʤʠʨʫ ʠ ʩʪʘʣ ʨʦʞʜʝʥʠʝʤ ʞʠʟʥʠ ʚ ʬʦʨʤʝ ʙʘʢʪʝʨʠʡ ʠ ʘʨʭʝʡ,  

ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʤʢʥʫʪʳʭ ʮʠʢʣʦʚ ʦʙʤʝʥʘ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (C, O, H, Ca, N, 

K, P, Mg, S, Cl, Na, Fe) ʤʝʞʜʫ ʧʨʦʜʫʮʝʥʪʘʤʠ (ʘʚʪʦʪʨʦʬʳ) ʠ ʢʦʥʩʫʤʝʥʪʘʤʠ ʩ 

ʨʝʜʫʮʝʥʪʘʤʠ (ʛʝʪʝʨʦʪʨʦʬʳ) ð ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʙʠʦʩʬʝʨʳ. 

ʇʝʨʝʡʜʸʤ ʢ ʚʦʧʨʦʩʫ ʦ ʧʦʩʪʦʷʥʥʦʤ ʨʦʩʪʝ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʠ ʬʦʨʤ ʠʭ 

ʧʦʚʝʜʝʥʠʷ. ʀʟʚʝʩʪʥʦ ʰʝʩʪʴ ʩʧʦʩʦʙʦʚ ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ: 1) ʤʫʪʘʮʠʠ ʚ ʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʛʝʥʦʚ, 2) ʤʫʪʘʮʠʠ ʚ ʨʝʛʫʣʷ-

ʪʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʛʝʥʦʚ, 3) ʘʤʧʣʠʬʠʢʘʮʠʷ (ʜʫʧʣʠʢʘʮʠʷ, ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ), 

4) ʧʝʨʝʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ ʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ ʟʘ ʩʯʸʪ ʤʦʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

5) ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʝʥʦʚ, 6) ʩʠʤʙʠʦʛʝʥʝʟ [15]. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʥʝʩʠʥʦʥʠʤʠʯʥʳʝ ʤʫʪʘʮʠʠ ʚ ʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʛʝʥʦʤʘ ʥʝ ʩʧʦʩʦʙʥʳ 

ʥʘʧʨʷʤʫʶ ʫʚʝʣʠʯʠʪʴ ʩʣʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ, ʪ. ʢ. ʧʨʠʚʦʜʷʪ ʧʨʦʩʪʦ ʢ ʟʘʤʝʥʘʤ 

ʦʜʥʦʛʦ ʙʝʣʢʘ ʛʦʤʦʣʦʛʠʯʥʳʤ. ɿʥʘʯʠʤʦʩʪʴ ʠ ʚʣʠʷʥʠʝ ʧʷʪʠ ʦʩʪʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ ʨʝʧʣʠʢʘʪʦʨʘ ʥʘ ʫʩʣʦʞʥʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ 

ʤʝʥʷʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʝʥʦʚ (ɻʇɻ, HTG ʠʣʠ LGT) ʜʦʤʠʥʠʨʦʚʘʣ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʵʚʦʣʶʮʠʠ ʧʨʦʢʘʨʠʦʪ 3,5 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ ʠ, ʚʝʨʦʷʪʥʦ, ʦʢʘʟʘʣ 

ʥʝʢʦʪʦʨʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʵʫʢʘʨʠʦʪ. ʇʝʨʝʥʦʩʯʠʢʘʤʠ 

ʢʩʝʥʦʣʦʛʠʯʥʦʡ ɼʅʂ ʚ ʧʨʦʮʝʩʩʘʭ ɻʇɻ ʫ ʧʨʦʢʘʨʠʦʪ ʤʦʛʣʠ ʷʚʣʷʪʴʩʷ ʚʠʨʫʩʳ-

ʙʘʢʪʝʨʠʦʬʘʛʠ ʧʨʠ ʪʨʘʥʩʜʫʢʮʠʠ, ʧʣʘʟʤʠʜʳ ʧʨʠ ʢʦʥʲʶʛʘʮʠʠ, ʩʚʦʙʦʜʥʳʝ ɼʅʂ ʧʨʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ð ʧʦʛʣʦʱʝʥʠʠ ʢʣʝʪʢʦʡ ʩʚʦʙʦʜʥʦʡ ʤʦʣʝʢʫʣʳ ɼʅʂ ʠ ʚʩʪʨʘʠʚʘʥʠʷ 

ʝʸ ʚ ʛʝʥʦʤ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʤʦʙʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

(ʄɻʕ, MGE), ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʩʘʤʳʡ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ, 

ʫʩʣʦʞʥʷʷʩʴ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ, ʠ, ʦʩʚʦʙʦʜʠʚʰʠʩʴ ʠʟ ʨʦʜʠʪʝʣʴʩʢʦʡ ʢʣʝʪʢʠ, 

ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʚʠʨʫʩʳ, ʩʧʦʩʦʙʥʳʝ ʠʥʚʘʟʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ, ʫʚʝʣʠʯʠʚʘʷ ʚ ʠʭ ʛʝʥʦʤʝ ʯʠʩʣʦ ʄɻʕ. ʉʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʧʨʦʢʘʨʠʦʪʦʚ ʩ 

ʚʠʨʫʩʘʤʠ ʩʪʘʣʘ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. ʄʦʙʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ 

ʢʘʢ ʪʨʘʥʩʧʦʟʦʥʳ (ʠʥʩʝʢʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ, ɼʅʂ-ʪʨʘʥʩʧʦʟʦʥʳ, ʨʝʪʨʦʪʨʘʥʩ-

ʧʦʟʦʥʳ), ʧʣʘʟʤʠʜʳ, ʙʘʢʪʝʨʠʦʬʘʛʠ ʠ ʠʥʪʨʦʥʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʩʯʠʪʘʣʠʩʴ çʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʘʨʘʟʠʪʘʤʠè, ʧʦʥʠʞʘʶʱʠʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʦʚ, ʧʦʢʘ ʥʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʨʠʜʘʶʪ ʛʝʥʦʤʫ ʪʘʢʦʝ ʚʘʞʥʦʝ 

ʵʚʦʣʶʮʠʦʥʥʦ ʩʚʦʡʩʪʚʦ ʢʘʢ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʜʨʝʚʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʜʘʞʝ 

çʧʨʠʨʫʯʠʣʠè  ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥ Sushi-ichi, ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʜʠʥ ʠʟ ʝʛʦ ʛʝʥʦʚ  

Peg10 ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʨʘʟʚʠʪʠʷ ʧʣʘʮʝʥʪʳ. ɺʢʣʘʜ ɻʇɻ ʚ ʵʚʦʣʶʮʠʶ 

ʙʠʦʩʬʝʨʳ ʥʝʫʢʣʦʥʥʦ ʫʤʝʥʴʰʘʣʩʷ, ʥʦ ʯʝʨʝʟ 1,2 ʤʣʨʜ. ʣʝʪ ʧʦʩʣʝ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʘʤ ʩʦʙʦʡ ʟʘʭʣʦʧʥʫʚʰʠʡʩʷ ʷʱʠʢ ʇʘʥʜʦʨʳ 

ʙʳʣ ʨʘʩʧʝʯʘʪʘʥ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝʨʝʥʦʩ ʛʝʥʦʚ ʩʪʘʣ ʤʦʱʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʘʨʩʝʥʘʣʝ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ɻʄʆ). 

ʆʛʨʦʤʥʳʡ ʩʢʘʯʦʢ ʚ ʫʩʣʦʞʥʝʥʠʠ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʦʰʸʣ 1,2 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ, 

ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʤʙʠʦʛʝʥʝʟʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʵʫʢʘʨʠʦʪʳ. 

ʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ ʛʠʧʦʪʝʟ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʷʜʨʘ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʦʪ ʘʨʭʝʦʧʦʜʦʙʥʳʭ ʧʨʝʜʢʦʚ ʥʫʢʣʝʦʮʠʪʦ-

ʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʫʢʘʨʠʦʪ ʢ ʵʫʙʘʢʪʝʨʠʷʤ. ɼʨʫʛʘʷ ʛʠʧʦʪʝʟʘ ʦʙʲʷʩʥʷʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʷʜʨʘ ʚʥʝʜʨʝʥʠʝʤ ʤʝʪʘʥʦʛʝʥʥʦʡ ʘʨʭʝʙʘʢʪʝʨʠʠ ʚ ʢʣʝʪʢʫ 

ʤʠʢʩʦʙʘʢʪʝʨʠʠ, ʚ ʧʦʣʴʟʫ ʯʝʛʦ ʛʦʚʦʨʠʪ ʩʭʦʞʝʩʪʴ ʛʠʩʪʦʥʦʚ ʵʫʢʘʨʠʦʪ ʠ ʥʝʢʦʪʦʨʳʭ 

ʘʨʭʝʡ. ʉ ʥʘʯʘʣʘ XXI  ʚ. ʦʙʩʫʞʜʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʚʠʨʫʩʥʦʛʦ ʵʫʢʘʨʠʦʛʝʥʝʟʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʭʦʜʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʵʫʢʘʨʠʦʪ ʠ ʚʠʨʫʩʦʚ, ʘ ʠʤʝʥʥʦ 

ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʝ ɼʅʂ ʠ ʝʸ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʙʝʣʢʘʤʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʫʞʝ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʤʠʪʦʭʦʥʜʨʠʠ ð ʧʦʪʦʤʢʠ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʨʦʜʩʪʚʝʥʥʳʭ ʨʠʢʢʝʪʩʠʷʤ, ʘ ʞʛʫʪʠʢʠ ʠ ʨʝʩʥʠʯʢʠ ʧʨʦʠʟʦʰʣʠ ʦʪ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʩʧʠʨʦʭʝʪ. ʌʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʧʦʩʝʣʠʚʰʠʝʩʷ ʚ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʢʣʝʪʢʘʭ 

ʧʨʦʪʠʩʪʦʚ, ʩʪʘʣʠ ʭʣʦʨʧʣʘʩʪʘʤʠ, ʧʨʝʚʨʘʪʠʚ ʢʣʝʪʢʫ-ʭʦʟʷʠʥʘ ʚ ʘʚʪʦʪʨʦʬʥʫʶ 

ʦʜʥʦʢʣʝʪʦʯʥʫʶ ʚʦʜʦʨʦʩʣʴ. ɺʘʞʥʝʡʰʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʩʪʘʣʘ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ 

ð ʨʘʟʜʝʣʝʥʠʝ ʮʠʪʦʟʦʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʤʙʨʘʥ ʥʘ ʢʦʤʧʘʨʪʤʝʥʪʳ-ʦʨʛʘʥʝʣʣʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʢʣʝʪʢʝ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ). ʅʦ, ʚʝʨʦʷʪʥʦ, ʦʩʥʦʚʥʳʤ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʩʠʤʙʠʦʛʝʥʝʟʘ, ʦʙʫʩʣʦʚʠʚʰʠʤ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʵʫʢʘʨʠʦʪ ʩʪʘʣʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʄɻʕ ʠʥʪʨʦʥʦʚ. ʄɻʕ ʧʨʦʢʘʨʠʦʪ ʙʳʣʠ çʩʘʤʦʩʧʣʘʡʩʠʨʫʶʱʠʤʠè 

ʵʣʝʤʝʥʪʘʤʠ, ʪ. ʝ. ʤʦʛʣʠ ʩʘʤʠ ʚʳʨʝʟʘʪʴ ʩʝʙʷ ʠʟ ʤʈʅʂ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʚʣʠʷʪʴ ʥʘ 

ʪʨʘʥʩʣʷʮʠʶ ʙʝʣʢʘ. ʋ ʵʫʢʘʨʠʦʪ ʬʫʥʢʮʠʶ ʩʧʣʘʡʩʠʥʛʘ ʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʰʠʥʳ ð ʩʧʣʘʩʦʩʦʤʳ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʧʦʟʜʥʠʭ 

ʠʥʪʨʦʥʦʚ, ʦʥʠ ʚʦʟʥʠʢʣʠ ʠ ʙʳʣʠ ʠʥʩʝʨʪʠʨʦʚʘʥʳ ʚ ʛʝʥʦʤ ʫʞʝ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ 

ʧʨʦ- ʠ ʵʫʢʘʨʠʦʪ. ɺ ʧʦʣʴʟʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʬʘʢʪ ʦʪʩʫʪʩʪʚʠʷ 

ʩʧʣʘʡʩʦʩʦʤʥʳʭ ʠʥʪʨʦʥʦʚ ʫ ʧʨʦʢʘʨʠʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʵʫʢʘʨʠʦʪ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʧʨʦʮʝʩʩ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ, ʩʪʘʚʰʠʡ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʨʘʥʜʠʦʟʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʨʛʘʥʠʟʤʦʚ ʵʪʦʛʦ ʜʦʤʝʥʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʦʡ ʧʨʝʘʜʘʧʪʘʮʠʠ, ʦ ʢʦʪʦʨʦʡ ʨʝʯʴ ʧʦʡʜʸʪ ʥʠʞʝ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʵʫʢʘʨʠʦʪ ʩʪʘʣʦ ʫʩʣʦʞʥʝʥʠʝ ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʟʘʚʝʨʰʠʚʰʝʝʩʷ ʧʦʷʚʣʝʥʠʝʤ ʛʦʤʝʦʟʠʩʥʳʭ ʛʝʥʦʚ ʠ ʤʠʢʨʦ ʈʅʂ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ. 

ɻʦʤʝʦʟʠʩʥʳʝ ʛʝʥʳ ʞʠʚʦʪʥʳʭ ʧʨʠʥʘʜʣʝʞʘʪ ʩʝʤʝʡʩʪʚʫ Hox-ʛʝʥʦʚ. ʂʦʣʠʯʝʩʪʚʦ  

Hox-ʛʝʥʦʚ ʨʘʩʪʸʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʫ ʛʨʝʙʥʝʚʠʢʦʚ  

ʠ ʢʠʰʝʯʥʦʧʦʣʦʩʪʥʳʭ ʠʭ ʚʩʝʛʦ 4, ʫ ʧʨʝʜʢʘ ʙʠʣʘʪʝʨʠʝʚ 8, ʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʫʞʝ 

48. ɺ ʩʦʩʪʘʚ ʛʦʤʝʦʟʠʩʥʳʭ ʛʝʥʦʚ ʚʭʦʜʠʪ ʛʦʤʝʦʙʦʢʩ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 180 
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ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ, ʢʦʪʦʨʳʤ ʧʨʠ ʪʨʘʥʩʣʷʮʠʠ ʚ ʙʝʣʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʤʝʥ ʠʟ 60 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʘʟʳʚʘʝʤʘʷ ʛʦʤʝʦʜʦʤʝʥʦʤ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ ʚ 

ʛʦʤʝʦʙʦʢʩʝ ʥʘʩʪʦʣʴʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘ, ʯʪʦ ʧʨʠ ʟʘʤʝʥʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʛʝʥʦʚ 

ʜʨʦʟʦʬʠʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʤʝʦʟʠʩʥʳʤʠ ʛʝʥʘʤʠ ʢʫʨʠʮʳ ʦʥʪʦʛʝʥʝʟ ʤʫʭʠ 

ʧʨʦʪʝʢʘʝʪ ʚʧʦʣʥʝ ʥʦʨʤʘʣʴʥʦ. ʊʨʘʥʩʣʷʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʨʦʞʜʘʝʪ 

ʢʘʩʢʘʜ ʧʝʨʝʢʣʶʯʝʥʠʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦ ʮʝʧʦʯʢʝ: ʛʝʥʳ ʤʘʪʝ-

ʨʠʥʩʢʦʛʦ ʵʬʬʝʢʪʘ ­ ʛʝʥʳ gap ʠ pair-rule ­ ʛʦʤʝʦʟʠʩʥʳʝ ʛʝʥʳ ­ ʨʝʘʣʠʟʘʪʦʨʥʳʝ 

ʛʝʥʳ (ʟʜʝʩʴ ʩʪʨʝʣʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʚʢʣʶʯʝʥʠʷ ʛʝʥʦʚ). ʈʝʘʣʠʟʘʪʦʨʥʳʤʠ ʛʝʥʘʤʠ 

ʥʘʟʳʚʘʶʪʩʷ ʛʝʥʳ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʙʝʣʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʛʦʤʝʦʙʦʢʩ. 

ʆʪʢʨʳʪʠʝ ʛʦʤʝʦʟʠʩʥʳʭ ʛʝʥʦʚ ʧʨʠʚʝʣʦ ʢ ʨʘʜʠʢʘʣʴʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʟʥʘʯʝʥʠʷ 

ʛʦʤʦʣʦʛʠʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʚ ʵʚʦʣʶʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ.  

ɼʦ 1994 ʛ. ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʛʣʘʟʘ ʥʝʟʘʚʠʩʠʤʦ ʚʦʟʥʠʢʣʠ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʥʝ ʤʝʥʝʝ 

40 ʨʘʟ, ʪʘʢ ʢʘʢ ʘʥʘʪʦʤʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʣʘʟ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ. ʇʦʵʪʦʤʫ ʧʦʣʥʦʡ 

ʥʝʦʞʠʜʘʥʥʦʩʪʴʶ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʋ. ɻʝʨʠʥʛʘ, ʫʩʪʘʥʦʚʠʚʰʝʛʦ, ʯʪʦ ʦʜʠʥ ʪʦʪ ʞʝ ʛʝʥ 

pax-6 ʦʪʚʝʯʘʝʪ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʘʟʘ ʜʨʦʟʦʬʠʣ, ʤʳʰʝʡ ʠ ʣʶʜʝʡ.  

ʆʪʢʨʳʪʠʝ ʛʦʤʝʦʟʠʩʥʳʭ ʛʝʥʦʚ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʦʡ 

ʚʘʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ʦʙʲʷʩʥʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʢʨʳʪʴ 

ʛʣʘʚʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ ʩʣʦʞʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʦʚ ʧʦ ʭʦʜʫ ʵʚʦʣʶʮʠʠ ʙʠʦʩʬʝʨʳ ʫʜʘʣʦʩʴ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʛʝʥʝʪʠʢʫ  

ʠ ʵʚʦʣʶʮʠʦʥʥʦʤʫ ʙʠʦʣʦʛʫ ʷʧʦʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʉ. ʆʥʦ. ɺ 1970 ʛ.  

ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʯʠʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʥʘʟʚʘʣ 

ʧʨʦʮʝʩʩ ʜʫʧʣʠʢʘʮʠʠ ʛʝʥʦʚ [16]. ɼʫʧʣʠʢʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʭʨʦʤʦʩʦʤʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʘʩʪʦʢ ʭʨʦʤʦʩʦʤʳ ʦʢʘʟʳʚʘʝʪʩʷ 

ʫʜʚʦʝʥʥʳʤ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʨʘʚʥʳʡ ʢʨʦʩʩʠʥʛʦʚʝʨ, 

ʦʰʠʙʢʠ ʧʨʠ ʛʦʤʦʣʦʛʠʯʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʨʝʪʨʦʪʨʘʥʩʧʦʟʠʮʠʠ ʠ ʧʨ. ʋʜʚʦʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʜʥʘ ʠʟ ʢʦʧʠʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʫʣʴʪʨʘʢʦʥʩʝʨʚʘʪʠʚʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫʩʢʦʨʝʥʥʦ ʤʫʪʠʨʫʶʱʘʷ ʨʝʟʝʨʚʥʘʷ ʢʦʧʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʙʝʣʢʦʚ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʬʫʥʢʮʠʡ 

(ʥʝʦʬʫʥʢʮʠʦʥʘʣʠʟʤ). ɺ ʧʦʣʴʟʫ ʪʝʦʨʠʠ ʆʥʦ ʛʦʚʦʨʠʪ ʙʣʠʟʦʩʪʴ ʨʷʜʘ ʛʝʥʦʚ ʧʦ 

ʥʫʢʣʝʦʪʠʜʥʦʤʫ ʩʦʩʪʘʚʫ, ʢʦʜʠʨʫʶʱʠʭ ʨʘʟʥʳʝ ʙʝʣʢʠ, ʪʘʢʠʝ ʢʘʢ ʪʨʠʧʩʠʥ  

ʠ ʭʠʤʦʪʨʠʧʩʠʥ, ʛʝʤʦʛʣʦʙʠʥ ʠ ʤʠʦʛʣʦʙʠʥ ʠ ʨʷʜ ʜʨʫʛʠʭ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʫʙʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ, ʪ. ʝ. ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʤʝʞʜʫ çʩʪʘʨʳʤʠè ʠ çʥʦʚʳʤʠè 

ʙʝʣʢʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʫʧʣʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʷʪʴ ʘʜʘʧʪʠʚʥʳʡ ʢʦʥʬʣʠʢʪ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʛʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʬʫʥʢʮʠʠ. ʅʘʨʷʜʫ ʩ 

ʜʫʧʣʠʢʘʮʠʝʡ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʭʨʦʤʦʩʦʤʳ ʚʦʟʤʦʞʥʘ ʠ ʧʦʣʥʦʛʝʥʦʤʥʘʷ 

ʜʫʧʣʠʢʘʮʠʷ ð ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʠʟ-ʟʘ ʥʝʨʘʩʭʦʞʜʝʥʠʷ ʭʨʦʤʦʩʦʤ 

ʧʨʠ ʤʝʡʦʟʝ. ɺ ʵʚʦʣʶʮʠʠ ʭʦʨʜʦʚʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʚʝ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ 

ʛʝʥʦʤʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʘʷ ʧʦʣʥʦʛʝʥʦʤʥʘʷ ʜʫʧʣʠʢʘʮʠʷ ʧʨʦʠʟʦʰʣʘ ʥʝʟʘʜʦʣʛʦ 

ʜʦ, ʘ ʚʪʦʨʘʷ ʩʨʘʟʫ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʙʝʩʯʝʣʶʩʪʥʳʭ ʠ ʯʝʣʶʩʪʥʦʨʦʪʳʭ, ʢʦʪʦʨʦʝ 

ʧʨʦʠʟʦʰʣʦ ʧʨʠʤʝʨʥʦ 530 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. 
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ʅʘ ʫʨʦʚʥʝ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚʦʟʥʠʢʘʝʪ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ 

ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ, ʥʘʟʚʘʥʥʳʡ 

ɸ. ɼʦʨʥʦʤ (Felix Anton Dohrn) ʧʨʠʥʮʠʧʦʤ ʩʤʝʥʳ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʵʚʦʣʶʮʠʠ ʠ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʃ. ʂʝʥʦ (Lucien  Cuenot) ʚ ʧʨʝʘʜʘʧʪʘʮʠʶ. ʇʦ ʤʥʝʥʠʶ 

ʉ. ɻʫʣʜʘ (Stephen Jay  Gould), ʪʝʨʤʠʥ çʧʨʝʘʜʘʧʪʘʮʠʷè ʠʤʝʝʪ ʯʝʨʝʩʯʫʨ ʪʝʣʝʦʣʦ-

ʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʦʥʠ, ʥʠʯʝʛʦ ʥʝ ʤʝʥʷʷ ʚ ʢʦʥʮʝʧʮʠʠ ɼʦʨʥʘ, ʚʚʝʣʠ ʝʱʸ 

ʦʜʠʥ ʩʠʥʦʥʠʤʠʯʥʳʡ ʪʝʨʤʠʥ ð ʵʢʟʘʧʪʘʮʠʷ. ʅʦ, ʢʘʢ ʙʳ ʝʸ ʥʠ ʥʘʟʳʚʘʪʴ, ʪʝʦʨʠʷ 

ɼʦʨʥʘ ʧʨʝʜʣʦʞʠʣʘ ʤʝʭʘʥʠʟʤ ʩʤʝʥʳ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʠ 

ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʝʰʠʪʴ ʧʘʨʘʜʦʢʩ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʦʚ, ʢʦʥʝʯʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʳʭ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝ ʠʤʝʣʘ ʥʠʢʘʢʦʡ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ. ʆʪʢʨʳʪʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ, ʠʥʪʨʦʥʦʚ ʠ ʵʢʟʦʥʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʨʝʘʜʘʧʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʩʧʣʘʡʩʠʥʛ ʧʦʟʚʦʣʷʝʪ ʧʫʪʸʤ ʨʝʢʦʤʙʠʥʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʠʥʪʝʟʫ ʥʦʚʳʭ ʙʝʣʢʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ  

ɼʅʂ-ʢʦʜʘ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʙʦʣʝʝ 90% ɼʅʂ ʣʶʜʝʡ ʥʝ ʷʚʣʷʶʪʩʷ ʙʝʣʦʢʢʦʜʠ-

ʨʫʶʱʠʤʠ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʢʘʢʦʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥʦ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʧʫʪʸʤ ʥʝʙʦʣʴʰʠʭ 

ʠʟʤʝʥʝʥʠʡ ɼʅʂ ʚ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʦʡ ʦʙʣʘʩʪʠ.  

ʗʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʵʢʟʘʧʪʘʮʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦʣʝʢʫʣʷʨ-

ʥʳʝ ʤʘʰʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʞʛʫʪʠʢ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʪʨʘʥʩʣʦʢʘʟ-

ʥʳʝ ʢʦʤʧʣʝʢʩʳ (TOM-TIM-ʢʦʤʧʣʝʢʩʳ), ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʨʢʠ 

(ʩʘʤʦʩʙʦʨʢʠ?) ʥʝʩʢʦʣʴʢʠʭ ʙʝʣʢʦʚ, ʜʦ ʵʪʦʛʦ ʚʳʧʦʣʥʷʚʰʠʭ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʣʝʪʦʢ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʡʨʦʥʦʚ, ʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ [17]. ʇʘʤʷʪʴ ʧʨʝʚʨʘʪʠʣʘ ʦʱʫʱʝʥʠʷ ʚ 

ʚʦʩʧʨʠʷʪʠʝ, ʘ ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʨʠʪʝʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʟʘʧʪʘʮʠʠ ʧʦʨʦʜʠʣʘ ʤʳʰʣʝʥʠʝ [18], ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ 

ʞʠʚʦʪʥʳʤ ʧʝʨʝʡʪʠ ʦʪ ʙʝʟʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢ ʫʩʣʦʚʥʦʤʫ. 

ʇʦʷʚʣʝʥʠʝ ʟʝʨʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʛʨʦʚʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʧʝʨʝʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʧʳʪʘ ʧʦʪʦʤʩʪʚʫ ʠ ʯʣʝʥʘʤ ʟʦʦʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚʥʝʛʝʥʝ-

ʪʠʯʝʩʢʠʤ ʧʫʪʸʤ ð ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʨʘʞʘʥʠʷ (ʤʝʤʦʚ), ʩʪʘʚʰʝʛʦ ʦʩʥʦʚʘʥʠʝʤ 

ʢʫʣʴʪʫʨʳ. ʄʫʪʘʮʠʷ ʛʝʥʘ FOXP2 ʚ ʧʨʦʮʝʩʩʝ ʛʝʥ-ʢʫʣʴʪʫʨʥʦʡ ʢʦʵʚʦʣʶʮʠʠ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʦʥ ɹʨʦʢʘ ʠ ɺʝʨʥʠʢʝ ʠ ʨʘʟʚʠʪʠʝ ʘʨʪʠʢʫʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʪʦʨʦʡ ʩʠʛʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʦʙʱʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʣʦʞʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʦʩʥʦʚʘʥʘ ʥʘ ʥʝʠʟʙʝʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʚʫʭ ʪʠʧʦʚ ʦʰʠʙʦʢ. ʅʘ ʫʨʦʚʥʝ 

ʨʝʧʣʠʢʘʪʦʨʘ ʵʪʦ ʦʰʠʙʢʠ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʜʫʧʣʠʢʘʮʠʷ), ʘ ʥʘ ʫʨʦʚʥʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ð ʦʰʠʙʦʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʌʉ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʝʧʝʨʪʫʘʨʦʤ (ʵʢʟʘʧʪʘʮʠʷ). 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʫʩʣʦʞʥʝʥʠʝ ʩʪʨʫʢʪʫʨ ʠ 

ʬʫʥʢʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ.  

ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ɺ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʮʠʠ ɻʕ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʦʧʦʣʥʠʪʴ 

ʪʨʸʭʯʣʝʥʥʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ ɺ. ʀ. ʂʦʨʦʛʦ-

ʜʠʥʘ ʝʱʸ ʦʜʥʠʤ ʫʨʦʚʥʝʤ ð ʜʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ (ʥʫʣʝʚʳʤ, ʧʨʝʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ), ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʧʦʜʫʨʦʚʥʷ ð ʵʥʪʨʦʧʠʡʥʳʡ ʠ ʥʝʛʵʥʪʨʦʧʠʡʥʳʡ. 

ʕʥʪʨʦʧʠʡʥʳʡ (ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ) ʧʦʜʫʨʦʚʝʥʴ ʚʘʞʝʥ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʩʢʘʜʘ ʩʧʦʥʪʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʠʤʤʝʪʨʠʡ (ʚʩʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʘʥʥʦʝ ɻ. ʂʘʩʪʣʝʨʦʤ), ʧʦʨʦʜʠʚʰʠʭ ʥʘʰ ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ,  

ʘ ʥʝʛʵʥʪʨʦʧʠʡʥʳʡ ʧʦʜʫʨʦʚʝʥʴ ʥʫʞʝʥ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʝʥʠʝ 

ʥʝʨʘʚʥʦʚʝʩʥʳʭ (ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʣʦʚʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʪʪʦʢʘ ʵʥʪʨʦʧʠʠ ʠʟ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ 

(ʵʥʪʨʦʧʠʡʥʳʡ ʥʘʩʦʩ) ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʣʦʚʠʷ, ʢʦʪʦʨʦʝ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʄʳ ʥʝ ʦʪʦʞʜʝʩʪʚʣʷʝʤ 

ʥʝʛʵʥʪʨʦʧʠʶ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʝʸ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʂʦʨʦʛʦʜʠʥʘ  

ʤʳ ʥʘʟʦʚʸʤ ʛʝʥʥʦ-ʨʝʛʫʣʷʪʦʨʥʳʤ ʠ ʨʘʟʜʝʣʠʤ ʥʘ ʜʚʘ ʧʦʜʫʨʦʚʥʷ ð ʢʣʝʪʦʯʥʳʡ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʡ. ɻʦʨʤʦʥʘʣʴʥʳʡ ʧʦʜʫʨʦʚʝʥʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʝʩʪʴ 

ʥʦʚʳʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʢʣʝʪʦʯʥʳʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʡʨʦʥʥʳʤ 

ʫʨʦʚʥʝʤ, ʪʠʧ ʭʠʤʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ ʵʪʦ 

ʬʠʪʦʛʦʨʤʦʥʳ), ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʤʥʦʛʦʢʣʝʪʦʯʥʳʡ ʦʨʛʘʥʠʟʤ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʙʝʟ ʥʘʣʠʯʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ɸ. ʀ. ʂʘʨʘʤʷʥʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʷʪʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʤʦʟʛʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ ʵʚʦʣʶʮʠʠ ʧʦʟʚʦʥʦʯʥʳʭ [19], 

ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʥʘʟʚʘʪʴ ʫʨʦʚʝʥʴ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʂʦʨʦʛʦʜʠʥʘ ʥʝʡʨʦʵʪʦ-

ʣʦʛʠʯʝʩʢʠʤ ʠ ʨʘʟʜʝʣʠʪʴ ʝʛʦ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ: 

ʜʠʬʬʫʟʥʫʶ, ʩʝʪʯʘʪʫʶ, ʨʘʜʠʘʣʴʥʫʶ ʠ ʙʠʣʘʪʝʨʘʣʴʥʫʶ. ɹʠʣʘʪʝʨʘʣʴʥʫʶ ʞʝ 

ʢʘʪʝʛʦʨʠʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʝʚʷʪʴ ʬʨʘʢʮʠʡ 

(ʧʦʜʫʨʦʚʥʝʡ) ʧʦ ʪʠʧʫ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʮʝʥʪʨʘ ʠ ʫʨʦʚʥʷʤ ʠʥʪʝʛʨʘʮʠʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ: ʩʪʚʦʣʦʚʫʶ (ʦʨʪʦʛʦʥ), ʫʟʣʦʚʫʶ (ʠʣʠ ʩʣʦʞʥʫʶ ʛʘʥʛʣʠʦʥʘʨʥʫʶ), 

ʪʨʫʙʯʘʪʫʶ (ʩʧʠʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʠ), ʙʫʣʴʙʦʤʝʟʵʥʮʝʬʘʣʠʯʝʩʢʫʶ, 

ʤʝʟʵʥʮʝʬʘʣʦʮʝʨʝʙʝʣʣʷʨʥʫʶ, ʜʠʵʥʮʝʬʘʣʦʪʝʣʵʥʮʝʬʘʣʴʥʫʶ, ʩʪʨʠʘʨʥʫʶ, ʩʪʨʠʦʢʦʨ-

ʪʠʢʘʣʴʥʫʶ ʠ ʥʝʦʢʦʨʪʠʢʘʣʴʥʫʶ. ʊʘʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʫʨʦʚʥʷ 

ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʂʦʨʦʛʦʜʠʥʘ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʦʙʨʘʟʠʪʴ 

çʣʝʩʪʥʠʮʫ ʨʝʬʣʝʢʩʦʚè, ʦʪʨʘʞʘʶʱʫʶ ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ ʚ 

ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʦʪ ʧʝʨʚʠʯʥʦʨʦʪʳʭ ʢ ʧʨʠʤʘʪʘʤ ʠ ʯʝʣʦʚʝʢʫ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʩʜʝʣʘʪʴ, ʝʩʣʠ ʩʯʠʪʘʪʴ ʵʪʦʪ ʫʨʦʚʝʥʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ. ʄʳ ʥʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʩʦʮʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʚʩʣʝʜ ʟʘ ʂʦʨʦʛʦʜʠʥʳʤ ʣʦʛʠʯʝʩʢʠʤ, ʘ ʧʨʝʜʧʦʯʪʸʤ 

ʠʤʝʥʦʚʘʪʴ ʝʛʦ ʩʝʤʠʦʪʠʯʝʩʢʠʤ ʧʦ ʪʦʡ ʧʨʦʩʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʣʦʛʠʯʝʩʢʠʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʧʝʨʪʫʘʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʵʪʦʛʦ ʫʨʦʚʥʷ. ʅʘ ʩʝʤʠʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʳ ʚʳʜʝʣʠʤ ʪʨʠ ʧʦʜʫʨʦʚʥʷ 
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 ð ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ, ʨʘʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʩʰʠʨʷʷ ʠʜʝʶ ʂʦʨʦʛʦʜʠʥʘ ʦʙ ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʠ ʛʝʪʝʨʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʘʭ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʤʠʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ  

ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʝʥʝʨʘʮʠʶ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʩʘʤʦʨʝʧʣʠʢʘʮʠʶ 

ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝ-ʪʘʢʠ ʥʝ ʪʝʭʥʠʢʫ, ʘ ʢʫʣʴʪʫʨʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʯʥʦ 

ʚʢʣʶʯʠʪʴ ʚ ʥʘʰʫ ʩʭʝʤʫ ʢʦʥʮʝʧʮʠʶ ʈ. ɼʦʢʠʥʟʘ ʦ ʚʪʦʨʦʤ ʨʝʧʣʠʢʘʪʦʨʝ ð ʤʝʤʝ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʟʝʨʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʘʝʤ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 6.  

 

 
ʈʠʩ. 6. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʫʨʦʚʥʝʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

Fig.6. The hierarchical structure of information processing levels. 


