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ʋʯʨʝʜʠʪʝʣʴ ï ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʀʟʜʘʪʝʣʴ ï ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɺʝʩʪʥʠʢ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʉʝʨʠ ̫  ̄2. ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ : ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨ-
ʥʘʣ / ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ : ɺ.ɻ. ʂʦʟʣʦʚ; ʨʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʝʛʠʷ ʚʳʧʫʩʢʘ : ɼ.ɸ. ʇʦʣʝʞʘʝʚ (ʦʪ-
ʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ), ɸ.ɽ. ʉʝʣʠʚʘʥʦʚ (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ) ; ʫʯʨʝʜʠʪʝʣʴ ʠ ʠʟʜʘ-
ʪʝʣʴ : ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʇʝʨʤʴ, 
2024. ï ɺʳʧ. 1.  ï ISSN 2308-7188. ï  URL: http://www.vestnik2.pspu.ru. ï ʊʝʢʩʪ (ʚʠʟʫ-
ʘʣʥɹʳʡ): ʵʣʝʢʪʨʦʥʥʳʡ. 

ɺʳʧʫʩʢ çɺʝʩʪʥʠʢʘ ʇɻɻʇʋè 2024 ʛʦʜʘ (ʩʝʨʠʷ ˉ 2 çʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʫʢʠè) ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʝʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʠ ʙʠʦʣʦʛʠʠ. ʉʪʘʪʴʠ, ʚʦʰʝʜʰʠʝ ʚ ʥʦʤʝʨ, ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʦʙʣʘʩʪʷʤ: ʛʠʜʨʦ-

ʜʠʥʘʤʠʢʘ, ʟʦʦʣʦʛʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʦʭʦʪʦʚʝʜʝʥʠʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦʩʠʩʪʝʤ ʋʨʘ-

ʣʘ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ, ʬʠʟʠʦʣʦʛʠʷ ʞʠʚʦʪʥʳʭ, ʪʝʨʤʦʙʠʦʣʦʛʠʷ ʨʝʧʪʠʣʠʡ, ʛʠʛʠʝʥʘ. 

ʀʟʜʘʥʠʝ ʘʜʨʝʩʦʚʘʥʦ ʫʯʝʥʳʤ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʩʧʠʨʘʥʪʘʤ, ʩʪʫʜʝʥʪʘʤ ʠ ʚʩʝʤ ʪʝʤ, 

ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʬʠʟʠʢʦʡ, ʙʠʦʣʦʛʠʝʡ ʠ ʧʨʠʨʦʜʥʦʡ ʨʦʜʥʦʛʦ ʢʨʘʷ. 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ ɺɽʉʊʅʀʂɸ:  

ɺ.ɻ. ʂʆɿʃʆɺ ï ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ. ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʇɻɻʇʋ 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ ʉɽʈʀʀ: 
ɸ.ɸ. ɺʗʊʂʀʅ ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʝʢʘʥ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ɼ.ɸ. ʇʆʃɽɾɸɽɺ ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 
ʉ.ɺ. ʉʋɹɹʆʊʀʅ ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʡr ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʚʠʙʨʘʮʠʦʥʥʦʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠ 
ɸ.ɽ. ʉɽʃʀɺɸʅʆɺ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʇɻɻʇʋ  
ɸ.ʖ. ʃɸɺʈʉʂʀʁ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ 
ʀ.ɸ. ʃɽɹɽɼʀʅʉʂʀʁ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ 
ʅ.ɸ. ʏɽʊɸʅʆɺ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ ɺʓʇʋʉʂɸ: 
ɼ.ɸ. ʇʆʃɽɾɸɽɺ ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʝʢʘʥ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇɻɻʇʋ (ʦʪʚ. ʨʝʜʘʢʪʦʨ) 
ɸ.ɽ. ʉɽʃʀɺɸʅʆɺ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ ʇɻɻʇʋ (ʦʪʚ. ʩʝʢʨʝʪʘʨʴ) 

 
ʕʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ,  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ.  
ʈʝʝʩʪʨʦʚʘʷ ʟʘʧʠʩʴ ʈʦʩʢʦʤʥʘʜʟʦʨʘ ʩʝʨʠʠ ʕʃ ˉ ʌʉ77-78184 ʦʪ 27.03.2020. 

ɾʫʨʥʘʣ ʨʘʟʤʝʱʝʥ ʚ ʅʕɹ eLibrary, ʜʦʛʦʚʦʨ ˉ 270-04/2014 ʦʪ 28.04.2014. 

ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʘʢ ʩʝʨʠʘʣʴʥʦʝ ʩʝʪʝʚʦʝ ʠʟʜʘʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʤ ʢʘʪʘʣʦʛʝ  

(ISSN International Centre), ʝʤʫ ʧʨʠʩʚʦʝʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʩʝʨʠʘʣʴʥʳʡ ʥʦʤʝʨ ISSN 2308-7188. 
ʉʘʡʪ ʞʫʨʥʘʣʘ ɺʝʩʪʥʠʢ ʇɻɻʇʋ. ʉʝʨʠʷ ˉ 2 çʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè:  

URL: http://www.vestnik2.pspu.ru 
ʇʨʝʬʠʢʩ DOI: 10.24412/2308-7188 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʞʫʨʥʘʣʘ: vestnikPSPU@yandex.ru ï ʉʝʣʠʚʘʥʦʚʫ ɸʣʝʢʩʝʶ ɽʚʛʝʥʴʝʚʠʯʫ 
ʊʝʣʝʬʦʥ: 89026390300 

ʀʟʜʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ ʇɻɻʇʋ 

É ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2024 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ɻʈɸʅʀʎʓ ʈɸɿɼɽʃɸ  
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ɹʝʟʛʦʜʦʚ ɸ.ɻ., ʉʝʣʠʚʘʥʦʚ ɸ.ɽ., ʇʝʯʝʥʢʠʥʘ ʂ.ʆ. ɼʆʇʆʃʅɽʅʀʗ  
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ɻʦʨʙʫʥʦʚʘ ɺ.ɺ., ʆʪʘʚʠʥʘ ʄ.ʃ., ɻʘʚʨʠʣʦʚʘ ʀ.ʅ., ʆʛʘʨʳʰʝʚʘ ʅ.ɺ.  
ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɾʀɿʅʀ ʉʊʋɼɽʅʊʆɺ ɺʋɿʆɺ ɻ. ʇɽʈʄʀ .................... 34 
 
ɿʠʤʠʥ ʉ.ɺ. ʄɸʈʂʀʈʆɺʆʏʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɹʋʈʓʍ ʄɽɼɺɽɼɽʁ  
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ʂʥʷʟʝʚʘ ɽ.ɺ., ʏʝʪʘʥʦʚ ʅ.ɸ. ɺʈɽʄʗ ʅɸʏɸʃɸ ɸʂʊʀɺʅʆʉʊʀ  
ʆɹʓʂʅʆɺɽʅʅʆʁ ʄɽɼʗʅʂʀ CORONELLA AUSTRIACA LAURENTI,  
1768 ɺ ʂɸʄʉʂʆʄ ʇʈɽɼʋʈɸʃʔɽ ʀ ʉʈɽɼʅɽʄ ʇʆɺʆʃɾʔɽ ......................... 46 
 
ʃʘʚʨʩʢʠʡ ɸ.ʖ., ʃʘʚʨʩʢʘʷ ɽ.ɸ., ʃʝʙʝʜʠʥʩʢʠʡ ʀ.ɸ. ʅɽʂʆʊʆʈʓɽ  
ʉʇɽʂʊʈɸʃʔʅʓɽ ʀ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ  
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Abstract. This paper investigates the dynamics of the interface a ówater-salt 

solution ï airô in a vertical annular gap in a gravity field under vertical vibrations. 

The influence of vibration parameters (the amplitude and frequency of the vibrations) 

and the physicochemical properties of liquids (density, viscosity, surface tension co-

efficient) on the forms and dynamics of the interface relief is studied. 

Key words: interface, solution, gap, instability, vibration mechanics. 

 

ɺʚʝʜʝʥʠʝ 

 

ɻʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʜʚʫʭ ʥʝʩʤʝʰʠʚʘʶʱʠʭʩʷ ʤʘʣʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʭʚʘʪʳʚʘʶʱʫʶ ʥʘʫʯʥʫʶ ʦʙʣʘʩʪʴ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʘʢ ʭʠʤʠʷ, ʬʠʟʠʢʘ, 

ʙʠʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʥʦʝ ʜʝʣʦ [4; 10; 11; 12; 15]. ʇʦʥʠʤʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ, ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʘʟʜʝʣʝʥʠʷ 

ʚʝʱʝʩʪʚ [3]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʞʠʜʢʦʩʪʝʡ 

ʩ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ çʚʦʜʘ ï 

ʤʘʩʣʦè, çʚʦʜʘ ï ʙʝʥʟʦʣè, çʚʦʜʘ ï ʪʨʠʭʣʦʨʵʪʠʣʝʥè ï ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʫʝʪʩʷ ʯʝʪ-

ʢʦ ʚʳʨʘʞʝʥʥʘʷ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ [6]. ʅʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʤʝʞʬʘʟʥʳʝ ʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʩʤʘʯʠʚʘʥʠʝ 

ʠ ʘʜʩʦʨʙʮʠʷ.  

ʀʟʫʯʝʥʠʝ ʤʝʞʬʘʟʥʳʭ ʛʨʘʥʠʮ ʨʘʟʜʝʣʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʙʘʟʦ-

ʚʳʝ ʜʘʥʥʳʝ ʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʵʪʦʡ ʛʨʘʥʠʮʳ. ʅʘʧʨʠʤʝʨ, ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʜʝ-

ʪʘʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʥʝʬʪʴʶ ʠ ʚʦʜʦʡ ʢʨʠʪʠ-

ʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [9]. ɸʥʘʣʦʛʠʯʥʦ, ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʟʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-

ʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʵʢʩʪʨʘʢʮʠʠ, ʘʙʩʦʨʙʮʠʠ ʠ ʨʝʢʪʠʬʠʢʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʬʦʨʤʫ, ʜʠʥʘʤʠʢʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʘʥʠʮ ʨʘʟ-

ʜʝʣʘ ʤʘʣʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʞʠʜʢʦʩʪʝʡ ʠ ʧʦʚʝʜʝʥʠʝʤ 

ʠʭ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ. 

ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʜʚʫʭ ʥʝʩʤʝʰʠʚʘʶʱʠʭ-

ʩʷ ʞʠʜʢʦʩʪʝʡ ʧʨʠʥʘʜʣʝʞʘʪ ɼ. ʈʵʣʝʶ ʠ ɻ. ʊʝʡʣʦʨʫ. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʈʵʣʝʷ ï 

ʊʝʡʣʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʜʚʫʭ ʞʠʜʢʦʩʪʝʡ 

ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʙʦʣʝʝ ʣʝʛʢʘʷ ʞʠʜʢʦʩʪʴ ʪʦʣʢʘʝʪ 

ʙʦʣʝʝ ʪʷʞʝʣʫʶ ʞʠʜʢʦʩʪʴ [1; 14]. çʇʘʣʴʯʠʢʦʚʳʝè ʩʪʨʫʢʪʫʨʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʚ ʬʘʟʝ ʚʳʪʝʩʥʝʥʠʷ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ ʢ ʤʦʤʝʥʪʫ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʤʝʞʬʘʟʥʦʡ ʛʨʘʥʠʮʳ ʚ ʩʪʦʨʦʥʫ ʤʘʣʦʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ. ʆʜ-
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ʥʘʢʦ ʨʝʰʝʥʠʝ ʊʝʡʣʦʨʘ ʠ ʝʛʦ ʢʦʣʣʝʛ ʥʝ ʧʦʟʚʦʣʷʣʦ ʠʤ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʚʷʟʢʦʛʦ 

ʧʘʣʴʮʘ ʠ ʨʘʩʩʯʠʪʘʪʴ ʪʝʤʧ ʝʛʦ ʨʦʩʪʘ [7]. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʩʮʠʣʣʠʨʫʶʱʝʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʜʚʫʭ ʥʝʩʤʝʰʠʚʘʶʱʠʭʩʷ 

ʤʘʣʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʣʦʩʢʦʤ ʱʝʣʝʚʦʤ ʢʘ-

ʥʘʣʝ ʧʨʠ ʛʘʨʤʦʥʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʨʘʩʭʦʜʘ ʧʨʦʢʘʯʠʚʘʝʤʦʡ ʯʝʨʝʟ ʢʘʥʘʣ ʞʠʜʢʦ-

ʩʪʠ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʢʶʚʝʪʘ ʩʦ ʱʝʣʝʚʳʤ ʟʘʟʦʨʦʤ, ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʘʩʴ ʚ ʩʪʘʪʴʝ [2]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʦʣʦʩʪʠ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ï ʚʦʟʤʦʞʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʭʦʣʤʦʚ ʠ ʩʪʦʷʯʠʭ ʚʦʣʥ, ʷʚʣʷ-

ʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʧʝʨʧʦʟʠʮʠʠ ʙʝʛʫʱʝʡ ʚʦʣʥʳ ʠ ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʦʡ 

ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʩʣʦʷ. 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʣʠʷʥʠʷ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʜʝʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʣʦʩʢʠʡ ʩʣʦʡ ʢʨʫʛʦʚʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʦʣʴʮʝʚʦʡ ʛʝʦʤʝʪʨʠʠ. ʆʩʦ-

ʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʟʫʯʘʝʪʩʷ ʥʝ ʜʚʫʭʞʠʜʢʦʩʪʥʘʷ ʩʠʩʪʝ-

ʤʘ, ʘ ʩʠʩʪʝʤʘ çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʈʵʣʝʷ ï ʊʝʡʣʦʨʘ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩ-

ʩʣʝʜʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʚʦʟʜʫʭʘ 

ʧʨʠ ʚʠʙʨʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʟʘʟʦʨʝ ʢʦʣʴ-

ʮʝʚʦʡ ʬʦʨʤʳ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ. ʀʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʜʢʦʩʪʠ (ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ) ʥʘ ʬʦʨʤʫ ʠ ʜʠʥʘʤʠʢʫ ʨʝʣʴʝʬʘ ʛʨʘʥʠ-

ʮ  rʨʘʟʜʝʣʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʫʶ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʫʶ ʢʶʚʝʪʫ 1 (ʨʠʩ. 1), ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʦʨʛʩʪʝʢʣʷʥʥʦʡ ʪʨʫʙʳ, ʩ ʜʚʫʤʷ ʧʨʦ-

ʟʨʘʯʥʳʤʠ ʪʦʨʮʝʚʳʤʠ ʢʨʳʰʢʘʤʠ 2, 3. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʶʚʝʪʳ ʠʤʝʝʪʩʷ 

ʩʢʚʦʟʥʦʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʦʩʚʝʱʘʪʴ 

ʩʣʦʡ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

 
 

ʈʠʩ. 1. ʌʦʪʦʛʨʘʬʠʷ ʢʶʚʝʪʳ 
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ʈʘʙʦʯʠʤ ʩʣʦʝʤ ʢʶʚʝʪʳ (ʨʠʩ. 2) ʷʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʟʘʟʦʨ ʢʦʣʴʮʝʚʦʡ ʬʦʨʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʜʚʫʤʷ ʩʦʦʩʥʳʤʠ ʦʨʛʩʪʝʢʣʷʥʥʳʤʠ ʮʠ-

ʣʠʥʜʨʘʤʠ. ʊʦʣʱʠʥʘ ʨʘʙʦʯʝʛʦ ʩʣʦʷ d ʩʦʩʪʘʚʣʷʝʪ 2 ʤʤ. ɺʦ ʚʥʝʰʥʝʤ ʙʦʣʴʰʦʤ ʮʠ-

ʣʠʥʜʨʝ ʢʶʚʝʪʳ ʜʠʘʤʝʪʨʦʤ 19 ʩʤ ʩʜʝʣʘʥʦ ʩʢʚʦʟʥʦʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ 

ʜʠʘʤʝʪʨʦʤ 9,9 ʩʤ, ʩʦʦʩʥʦ ʢʦʪʦʨʦʤʫ ʩ ʧʦʤʦʱʴʶ ʧʘʟʦʚ ʚ ʢʨʳʰʢʘʭ-ʪʦʨʮʘʭ ʚʥʫʪʨʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʘʣʳʡ ʮʠʣʠʥʜʨ ʜʠʘʤʝʪʨʦʤ 9,5 ʩʤ. ɼʣʠʥʘ ʧʦʣʦʩʪʠ ʚ ʩʦʙʨʘʥʥʦʤ 

ʚʠʜʝ ʩʦʩʪʘʚʣʷʝʪ 30 ʩʤ. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʢʶʚʝʪʳ ʚ ʨʘʟʨʝʟʝ 

 

ʅʘ ʪʦʨʮʘʭ ʢʶʚʝʪʳ ʠʤʝʶʪʩʷ ʧʦʜʚʦʜʥʳʝ ʰʪʫʮʝʨʳ 4, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚ ʩʠ-

ʩʪʝʤʫ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘʛʥʝʪʘʝʪʩʷ ʞʠʜʢʦʩʪʴ. ʇʝʨʝʜ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʢʶʚʝʪʘ ʟʘ-

ʧʦʣʥʷʝʪʩʷ ʥʘʧʦʣʦʚʠʥʫ ʩʦʣʝʚʳʤ ʨʘʩʪʚʦʨʦʤ 5 (ʨʠʩ. 1), ʚ ʝʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʪʘʝʪ-

ʩʷ ʚʦʟʜʫʭ 6. ɿʘʧʦʣʥʝʥʥʘʷ ʢʶʚʝʪʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʢʦʥʪʫʨʫ, ʨʘ-

ʙʦʪʘ ʢʦʪʦʨʦʛʦ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʤʙʨʘʥʥʦʛʦ ʥʘʩʦʩʘ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʥʘ ʩʪʦʣʠʢʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʠʙʨʘʪʦʨʘ ɺʕɼ-200 [8]. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʠʩʪʦʯʥʠʢʝ [13]. ʂʦʣʝʙʘʥʠʷ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ ʚʥʫʪʨʠ ʢʶʚʝʪʳ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʤʙʨʘʥʥʦʛʦ ʥʘʩʦʩʘ, ʟʘʢʨʝʧ-

ʣʝʥʥʦʛʦ ʥʘ ʩʪʦʣʠʢʝ ʚʠʙʨʘʪʦʨʘ. ʅʘʩʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʨʘʙʦʪʘʶʱʫʶ 

ʧʦ ʧʨʠʥʮʠʧʫ çʪʷʥʠ-ʪʦʣʢʘʡè ï ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʦʛʜʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʩʦʟʜʘʝʪʩʷ ʥʘʛʥʝʪʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʪʦ ʚ ʥʠʞʥʝʡ, ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘ-

ʝʪʩʷ ʨʘʟʨʷʞʝʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʛʜʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʦʟʜʘʝʪʩʷ ʥʘʛʥʝʪʘʥʠʝ 

ʜʘʚʣʝʥʠʷ, ʪʦ ʚ ʚʝʨʭʥʝʡ, ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʷʞʝʥʠʝ. ʇʦʜʦʙʥʳʝ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʢʦʥʪʫʨʝ, ʘ ʟʥʘʯʠʪ ʠ ʚ ʢʶʚʝʪʝ, ʧʨʦʠʩʭʦʜʷʪ ʩ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʡ 

ʩʪʦʣʠʢʘ ʚʠʙʨʘʪʦʨʘ. 

ʊʦʣʱʠʥʘ ʩʣʦʷ ʠ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚ ʥʝʤ ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ-

ʙʳ ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʙʳʣʦ ʚ ʚʦʟʤʦʞʥʦ ʙʦʣʴ-

ʰʦʤ ʜʠʘʧʘʟʦʥʝ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b ʚʘʨʴʠ-
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ʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,01 ʜʦ 8 ʤʤ. ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ f ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0,1 

ʜʦ 10 ɻʮ. ʏʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʟʘʜʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʛʦ ʛʝ-

ʥʝʨʘʪʦʨʘ ZETLab, ʫʧʨʘʚʣʷʝʤʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʦʤʧʴʶʪʝʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʣʝʚʳʝ ʨʘʩʪʚʦʨʳ NaCl 

ʠ NaI ʠ ʩʠʣʠʢʦʥʦʚʦʝ ʤʘʩʣʦ ʇʄʉ-0,65, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ʇʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ ʠʟʤʝʨʷʝʪʩʷ ʘʨʝʦʤʝʪʨʦʤ ʩ ʪʦʯʥʦ-

ʩʪʴʶ ʜʦ 0,01 ʛ/ʩʤ3, ʚʷʟʢʦʩʪʴ ï ʢʘʧʠʣʣʷʨʥʳʤ ʚʠʩʢʦʟʠʤʝʪʨʦʤ ɺʇɾ-2 ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ 0,01 ʩʉʪ. 

 

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ 

 
ʈʘʩʪʚʦʨʳ ɜ, ʩʉʪ ɟ, ʛ/ʩʤ3 

NaCI+ʚʦʜʘ 1,56 1,21 

NaI+ʚʦʜʘ 1,23 1,74 

ʇʄʉ-0,65 0,65 0,96 

 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ ʠʟʤʝʨʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʠ-

ʩʷʱʝʡ ʢʘʧʣʠ [5]. ʂʘʧʣʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʩʦʩʘ ʣʠʥʝʡʥʦʡ 

ʧʦʜʘʯʠ SPLab02. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ů ʜʣʷ 

ʚʩʝʭ ʧʘʨ çʞʠʜʢʦʩʪʴ ï ʞʠʜʢʦʩʪʴè ʠ çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʚʦʜʥʦ-ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʦʚ 

 

ɻʨʘʥʠʮʘ ʨʘʟʜʝʣʘ 
ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ  

ʥʘʪʷʞʝʥʠʷ, ů, ʤʅ/ʤ 

ɺʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ NaCl ï ʇʄʉ-0,65 24,7Ñ1,9 

ɺʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ NaI ï ʇʄʉ-0,65 21,4Ñ2,9 

ɺʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ NaCl ï ʚʦʟʜʫʭ 82,5Ñ11,1 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʢʶʚʝʪʘ ʥʘʧʦʣʦʚʠʥʫ ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʜʥʦ-ʩʦʣʝʚʳʤ ʨʘʩʪʚʦ-

ʨʦʤ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʢʦʥʪʫʨʫ, ʫʧʨʘʚʣʷʝʤʦʤʫ ʤʝʤʙʨʘʥʥʳʤ 

ʥʘʩʦʩʦʤ. ʉʚʝʨʭʫ ʥʘʜ ʩʦʣʝʚʳʤ ʨʘʩʪʚʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʣʠʙʦ ʚʦʟʜʫʭ, ʣʠʙʦ ʩʠʣʠʢʦ-

ʥʦʚʦʝ ʤʘʩʣʦ ʇʄʉ-0,65. ʇʣʦʪʥʦʩʪʴ ʚʝʨʭʥʝʡ ʬʘʟʳ (ʚʦʟʜʫʭʘ ʣʠʙʦ ʤʘʩʣʘ) ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ ʥʠʞʥʝʡ ʬʘʟʳ ï ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ. ɺ ʩʦʩʪʦʷʥʠʠ ʧʦ-

ʢʦʷ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʩʠʣʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʳ. ʆʜʥʘʢʦ ʝʩ-

ʣʠ ʥʘʯʘʪʴ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʠʩʪʝʤʫ ʚʥʝʰʥʠʤʠ ʚʠʙʨʘʮʠʷʤʠ, ʢʘʨʪʠʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʠʟʤʝʥʠʪʩʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʜʚʫʭ ʥʝ-

ʩʤʝʰʠʚʘʶʱʠʭʩʷ ʤʘʣʦʚʷʟʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ ʩʠʣʠʢʦʥʦʚʦʛʦ ʤʘʩʣʘ ʇʄʉ-

0,65 ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ NaI ʠʣʠ NaCl. ʆʜʥʘʢʦ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ 
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ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʘʤʧʣʠʪʫʜ ʠ ʯʘʩʪʦʪ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʞʠʜʘʝ-

ʤʦʛʦ ʵʬʬʝʢʪʘ ʚʦʟʙʫʞʜʝʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʠʣʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʛʨʘ-

ʥʠʮʳ ʨʘʟʜʝʣʘ ʞʠʜʢʦʩʪʝʡ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʦʤʫ, ʯʪʦ ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʝ [2], ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ʆʩʥʦʚʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

çʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ NaCl ʠ ʚʦʟʜʫʭè.  

ʉ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʦʡ f ʚʠʙʨʘʮʠʡ ʧʨʠ ʧʣʘʚʥʦʤ ʧʦʚʳʰʝʥʠʠ ʘʤʧʣʠʪʫ-

ʜʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ b ʦʙʨʘʟʫʝʪʩʷ ʨʝʣʴʝʬ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʭʦʣʤʳ ʠ ʚʧʘʜʠʥʳ. ʉʥʘʯʘʣʘ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʨʦʚʥʘʷ, ʦʥʘ ʩʦʚʝʨ-

ʰʘʝʪ ʤʝʥʠʩʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ (ʨʠʩ. 3ʘ). ɿʘʪʝʤ ʧʦʷʚʣʷʝʪʩʷ ʨʝʣʴʝʬ (ʨʠʩ. 3ʙ). ɺʳʩʦ-

ʪʘ ʭʦʣʤʘ ʚʦʟʨʘʩʪʘʝʪ ʤʦʥʦʪʦʥʥʦ ʩ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝ-

ʣʘ ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʠʩ. 3ʚ). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʘʤʧʣʠʪʫʜʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʪʘ ʭʦʣʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʭʦʣʤʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ, ʤʝʥʷʝʪʩʷ ʩ ʘʤʧʣʠʪʫʜʦʡ 

ʠ ʯʘʩʪʦʪʦʡ ʚʠʙʨʘʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤ ʤʝʥʷʝʪʩʷ ʠ ʜʣʠʥʘ ʚʦʣʥʳ (ʨʠʩ. 3ʛ).  

 

  
ʘ ʙ 

  
ʚ ʛ 

 
ʈʠʩ. 3. ʌʦʪʦʛʨʘʬʠʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ; 

f = 5,0 ɻʮ, b = 0,2 ʤʤ (ʘ), 0,4 ʤʤ (ʙ) ʠ 0,8 ʤʤ (ʚ) ï ʧʨʷʤʦʡ ʭʦʜ (ʧʨʠ ʧʦʚʳʰʝʥʠʠ b) 

ʠ b = 0,6 ʤʤ (ʛ) (ʧʨʠ ʧʦʥʠʞʝʥʠʠ b) 

 

ɼʣʷ ʢʘʞʜʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘ-

ʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʦʛ ʧʦʷʚʣʝʥʠʷ ʨʝʣʴʝʬʘ ʥʘ ʛʨʘ-

ʥʠʮʝ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʞʠʜʢʦʩʪʴè, çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè ʠ ʧʦʨʦʛ ʝʛʦ ʠʩʯʝʟ-

ʥʦʚʝʥʠʷ ʧʨʠ ʦʙʨʘʪʥʦʤ ʭʦʜʝ ʧʦ ʘʤʧʣʠʪʫʜʝ (ʝʝ ʧʦʥʠʞʝʥʠʠ).  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʦʣʤʦʚ ʠ ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ ʚʠʙʨʘʮʠʡ ʧʦʰʘʛʦʚʦ, ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʣʳʝ 

ʠʥʪʝʨʚʘʣʳ, ʧʦʚʳʰʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ (ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦʰʘʛʦʚʦ ʧʦʥʠʞʘʝʪʩʷ). ʅʘ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʘʤʧʣʠʪʫʜʳ 

ʚʳʞʠʜʘʝʪʩʷ ʚʨʝʤʷ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʭʦʣʤʘ ʚʥʫʪʨʠ 

ʢʶʚʝʪʳ, ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ ʬʦʪʦ- ʠ ʚʠʜʝʦʨʝʛʠʩʪʨʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ 

ʢʘʤʝʨʳ FUJI X-E4. ʉʢʦʨʦʩʪʴ ʚʠʜʝʦʨʝʛʠʩʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 120 ʢʘʜʨʦʚ 

ʚ ʩʝʢʫʥʜʫ ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ 1920 1080³  ʧʠʢʩʝʣʝʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʪʨʘʩʪʥʳʭ 

ʢʘʜʨʦʚ ʢʶʚʝʪʘ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʚʝʱʘʝʪʩʷ ʤʦʱʥʳʤ ʩʚʝʪʦʜʠʦʜʥʳʤ ʦʩʚʝʪʠ-
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ʪʝʣʝʤ FlatLight 600 LED Bi-color. ʇʨʠ ʵʪʦʤ ʬʦʪʦʢʘʤʝʨʘ ʥʝʧʦʜʚʠʞʥʘ 

ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʦʙʲʝʢʪʠʚ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʛʨʘ-

ʥʠʮʝ ʨʘʟʜʝʣʘ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʢʘʜʨʘʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʤʝʨʝʥʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʭʦʣʤʘ ʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ. 

ʏʪʦʙʳ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʭʦʣʤʘ hy , ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʜʙʦʨʢʘ ʧʘʨʳ ʢʘʜʨʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʥʳʤ ʬʘʟʘʤ ʢʦʣʝʙʘʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ. ʇʝʨʚʘʷ ʬʦʪʦʛʨʘ-

ʬʠʷ ʧʘʨʳ ï ʵʪʦ ʚʝʨʭʥʷʷ ʪʦʯʢʘ ʭʦʣʤʘ: ʩʪʘʚʠʤ ʢʫʨʩʠʚ ʥʘ ʚʝʨʰʠʥʫ ʠ ʠʟʤʝʨʷʝʤ ʝʝ 

ʢʦʦʨʜʠʥʘʪʫ (ʨʠʩ. 4ʘ). ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʠʞʥʝʡ ʢʦʦʨʜʠʥʘʪʳ ʭʦʣʤʘ ʙʝʨʝʤ ʚʪʦʨʫʶ 

ʬʦʪʦʛʨʘʬʠʶ ʠʟ ʧʘʨʳ ʠ ʚʥʦʚʴ ʠʟʤʝʨʷʝʤ ʢʦʦʨʜʠʥʘʪʫ ʭʦʣʤʘ (ʨʠʩ. 4ʙ).  

 

  
ʘ ʙ 

 
ʈʠʩ. 4. ʌʦʪʦʛʨʘʬʠʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʬʘʟʘʭ:  

ʚ ʚʝʨʭʥʝʡ (ʘ) ʠ ʥʠʞʥʝʡ (ʙ) ʬʘʟʝ ʢʦʣʝʙʘʥʠʡ ʩʣʦʷ; f = 7,0 ɻʮ 
 

ʏʪʦʙʳ ʥʘʡʪʠ ʚʳʩʦʪʫ ʭʦʣʤʘ h, ʚʳʙʠʨʘʝʪʩʷ ʢʘʜʨ, ʛʜʝ ʭʦʣʤ ʦʪʯʝʪʣʠʚʦ ʚʠʜʝʥ, 

ʠ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çdistanceè ʠʟʤʝʨʷʝʪʩʷ ʝʛʦ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ 

(ʨʠʩ. 5). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ 

ʠʟʤʝʨʷʶʪʩʷ ʚʝʨʭʥʷʷ yw2 ʠ ʥʠʞʥʷʷ yw1 ʢʦʦʨʜʠʥʘʪʳ ʫʟʣʘ ʚʦʣʥʳ, ʘ ʧʦʪʦʤ ʥʘʭʦʜʠʪ-

ʩʷ ʠʭ ʨʘʟʥʠʮʘ: 2 1 2w wb y y= - . 

 

 
 

ʈʠʩ. 5. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʭʦʣʤʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ɚ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʟʘʟʦʨʝ ʚ ʧʨʦ-
ʮʝʩʩʝ ʢʦʣʝʙʘʥʠʡ, ʚʠʟʫʘʣʴʥʦ ʠʟʤʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʭʦʣʤʦʚ N 

(ʧʫʯʥʦʩʪʝʡ), ʘ ʟʘʪʝʤ ʜʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʩʣʦʷ ʜʝʣʠʪʩʷ ʥʘ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʪʠʭ ʭʦʣʤʦʚ: ɚ 2Ŕ N= . 

 



          ɺɽʉʊʅʀʂ ʇɻɻʇʋ                                                                 ʉʝʨʠʷ ˉ 2. ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
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ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 
ʀʟʫʯʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʞʠʜʢʦʩʪʴè ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʥʦ-

ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʩʠʣʠʢʦʥʦʚʦʛʦ ʤʘʩʣʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʥʘʤʠʢʠ ʛʨʘʥʠʮʳ 
ʨʘʟʜʝʣʘ ʜʚʫʭ ʥʝʩʤʝʰʠʚʘʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ ʚʘʞʥʳʤ 
ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʘʤʠʭ ʞʠʜʢʦʩʪʝʡ. ɺ ʭʦʜʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮʳ 
ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʥʝʩʤʝʰʠʚʘʶʱʠʤʠʩʷ ʞʠʜʢʦʩʪʷʤʠ, ʥʦ ʧʨʠ 
ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʜʚʝ ʧʘʨʳ ʞʠʜʢʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ çʚʦʜʥʦ-ʩʦʣʝʚʦʡ 
ʨʘʩʪʚʦʨ NaCl ï ʩʠʣʠʢʦʥʦʚʦʝ ʤʘʩʣʦ ʇʄʉ-0,65è ʠ çʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʨʘʩʪʚʦʨ NaI ï 
ʩʠʣʠʢʦʥʦʚʦʝ ʤʘʩʣʦ ʇʄʉ-0,65è. ʇʘʨʘʤʝʪʨʳ ʫʢʘʟʘʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠʚʝʜʝʥʳ 
ʚ ʪʘʙʣ. 1, 2. ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ h ʦʪ ʘʤʧʣʠʪʫʜʳ 
ʢʦʣʝʙʘʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ b ʧʨʠ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʩʣʦʷ ʞʠʜʢʦʩʪʠ 
( 3,0f =  ɻʮ).  

  
ʘ                  ʙ 

 
ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ ʦʪ ʘʤʧʣʠʪʫʜʳ 

ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ; f = 3,0 ɻʮ 
 
ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʚʳʩʦʪʘ 

ʭʦʣʤʘ ʩʥʘʯʘʣʘ ʤʦʥʦʪʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʩʪʘʝʪ ʤʝ-
ʥʷʪʴʩʷ ʠ ʚʳʭʦʜʠʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʘʩʠʤʧʪʦʪʠʢʫ. ɺ ʦʧʳʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 
ʥʘ ʨʠʩ. 6ʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʘʨʳ ʞʠʜʢʦʩʪʝʡ çʨʘʩʪʚʦʨ NaCl ï 
ʇʄʉ-0,65è ʥʘʭʦʜʠʣʠʩʴ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ, ʯʝʤ ʜʣʷ ʧʘʨʳ 
ʞʠʜʢʦʩʪʝʡ çʨʘʩʪʚʦʨ NaI ï ʇʄʉ-0,65è (ʨʠʩ. 6ʙ). ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨʥʳʝ ʤʘʢʩʠ-
ʤʘʣʴʥʳʝ ʚʳʩʦʪʳ ʭʦʣʤʦʚ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ( 4 5hº -ʤʤ). 

ʀʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʚʦʣʥʳ l (ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʭʦʣ-
ʤʘʤʠ) ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ ʢʦʣʝ-
ʙʘʥʠʡ ʞʠʜʢʦʩʪʠ (ʨʠʩ. 7). ɼʣʷ ʦʙʝʠʭ ʧʘʨ ʞʠʜʢʦʩʪʝʡ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʣʠʥʘ ʚʦʟ-
ʥʠʢʘʶʱʝʡ ʚʥʫʪʨʠ ʩʣʦʷ ʚʦʣʥʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ï 
ʛʨʘʬʠʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ. ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨʥʳʝ 
ʟʥʘʯʝʥʠʷ ʜʣʠʥ ʚʦʣʥ ʜʣʷ ʧʘʨʳ ʞʠʜʢʦʩʪʝʡ çNaCl ï ʇʄʉ-0,65è ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ (ɚ å 30 ʤʤ; ʨʠʩ. 7ʘ), ʯʝʤ ʜʣʷ ʧʘʨʳ ʞʠʜʢʦʩʪʝʡ çNaI ï 
ʇʄʉ-0,65è (ɚ 15 ʤʤº ; ʨʠʩ. 7ʙ).  
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ʘ ʙ 

  
ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʚʦʣʥʳ l ʦʪ ʘʤʧʣʠʪʫʜʳ 

ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b; f = 3,0 ɻʮ 
 
ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʥʝ ʥʦʩʷʪ ʩʪʨʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʞʠʜʘʝʤʳʤ ʵʬ-
ʬʝʢʪʦʤ ʚʦʟʙʫʞʜʝʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ, ʦʧʠʩʘʥʥʳʤ ʚ ʨʘʙʦʪʝ [2]. 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʨʘʥʝʝ ʨʘʙʦʪʘʤʠ ʧʦ ʜʘʥ-
ʥʦʡ ʪʝʤʘʪʠʢʝ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʙʳʣ ʩʚʷʟʘʥ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʥʦ-
ʩʪʴʶ ʧʣʦʪʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝ-
ʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʜʨʫʛʦʡ ʧʦʩʪʘʥʦʚʢʝ: ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʙʳʣʘ 
ʚʳʙʨʘʥʘ ʧʘʨʘ çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʝ-
ʨʝʧʘʜʫ ʚ ʧʣʦʪʥʦʩʪʷʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ. 

ʀʟʫʯʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʥʦ-
ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ NaCl. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʚʦʟ-
ʜʫʭè ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ 
ʭʦʣʤʦʚ h ʦʪ ʘʤʧʣʠʪʫʜʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ b ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʥʥʳʭ 
ʯʘʩʪʦʪʘʭ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ f. ɸʤʧʣʠʪʫʜʘ ʚʠʙʨʘʮʠʡ ʚ ʦʧʳʪʘʭ ʚʘʨʴʠʨʦʚʘʣʘʩʴ 
ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 8 ʤʤ. ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʚʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʯʘ-
ʩʪʦʪʝ f = 5,0 ɻʮ.  

 
 
 

ʈʠʩ. 8. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ h ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʞʠʜʢʦʩʪʠ b; f = 5,0 ɻʮ 
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ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʚʠʙʨʘʮʠʡ b ʭʘʨʘʢʪʝʨʥʘʷ 
ʚʳʩʦʪʘ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ h ʩʥʘʯʘʣʘ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩ-
ʪʘʝʪ, ʘ ʟʘʪʝʤ ʚʳʭʦʜʠʪ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ 
f = 6,0 ɻʮ (ʨʠʩ. 9) ʠ ʧʨʠ ʯʘʩʪʦʪʝ f = 7,0 ɻʮ (ʨʠʩ. 10). ʍʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʷʣʩʷ. ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʥʘʙʣʶʜʘʣʩʷ ʩʥʘʯʘʣʘ ʤʦʥʦʪʦʥʥʳʡ ʨʦʩʪ 
ʚʳʩʦʪʳ ʭʦʣʤʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʜʘʣʴʥʝʡ-
ʰʝʤ ʧʦʚʳʰʝʥʠʠ b ʚʳʩʦʪʘ ʭʦʣʤʘ h ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ. ʂʨʠʚʘʷ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʘʷ ʯʘʩʪʦʪʝ f = 6,0 ɻʮ (ʩʤ. ʨʠʩ. 9), ʠʤʝʣʘ ʥʝʤʥʦʛʦ ʜʨʫʛʦʡ ʚʠʜ ʟʘʚʠʩʠʤʦ-
ʩʪʠ. ʆʜʥʘʢʦ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʚʳʩʦʪʳ ʭʦʣʤʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘ-
ʥʠʡ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ. 

 

  
  

ʈʠʩ. 9. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ h 

ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b;  

f = 6,0 ɻʮ 

ʈʠʩ. 10. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ h 

ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b;  

f = 7,0 ɻʮ 
 
ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ 

b, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʙʫʞʜʝʥʠʶ ʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʨʝʣʴʝʬʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 
çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʥʥʳʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ. 
ʂʨʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʨʦʛʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 11.  

 

 
 

ʈʠʩ. 11. ʇʦʨʦʛʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʝʣʴʝʬʘ 
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ʊʝʤʥʳʝ ʪʦʯʢʠ ʥʘ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʨʦʛʘʤ ʧʦʷʚʣʝʥʠʷ ʨʝʣʴʝʬʘ ʥʘ 

ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʧʨʠ ʧʣʘʚʥʦʤ ʧʦʚʳʰʝʥʠʠ b, ʘ ʩʚʝʪʣʳʝ ï ʧʦʨʦʛʘʤ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʨʝʣʴʝʬʘ ʧʨʠ ʧʦʥʠʞʝʥʠʠ b. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʤʦʥʦʪʦʥʥʦ ʧʦʥʠʞʘʝʪʩʷ. 

ɺ ʧʝʨʝʭʦʜʘʭ ʦʙʥʘʨʫʞʝʥ ʛʠʩʪʝʨʝʟʠʩ (ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʥʘ ʛʨʘʬʠʢʝ). 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʠʥ ʚʦʣʥ ɚ, ʚʦʟʥʠ-

ʢʘʶʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ, ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ b ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 12. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʭʦʣʤʦʚ N, 

ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʘ, ʘ ʟʘʪʝʤ ʢʦʩʚʝʥʥʦ ʠʟʤʝʨʷ-

ʣʘʩʴ ɚ 2Ŕ N=  (ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ ʚ ʤʝʪʦʜʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ). 

 

 
 

ʈʠʩ. 12. ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʚʦʣʥʳ ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ; f = 7,0 ɻʮ 

 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ʭʦʣʤʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʭʦʣʤʘʤʠ ʠ ʭʘ-

ʨʘʢʪʝʨʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ɚ ʫʤʝʥʴʰʘʶʪʩʷ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʳʩʦʪ ʭʦʣʤʦʚ ʦʪ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘ-

ʥʠʡ ʞʠʜʢʦʩʪʠ ʢʨʠʚʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 8ï10, ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʥʘ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ b, f (ʨʠʩ. 13). ʅʘ ʛʨʘʬʠʢʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʩʝʨʠʠ ʦʧʠ-

ʩʘʥʥʳʭ ʚʳʰʝ ʦʧʳʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʘʩʪʦʪʝ f = 5,0 ɻʮ (çʚʳʢʦʣʦʪʳʝè 

ʢʨʫʞʦʯʢʠ ʥʘ ʛʨʘʬʠʢʝ) ʠ f = 7,0 ɻʮ (çʚʳʢʦʣʦʪʳʝè ʨʦʤʙʠʢʠ ʥʘ ʛʨʘʬʠʢʝ).  

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʝ ʚʳʩʦʪʳ ʭʦʣʤʦʚ ʜʣʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘ-

ʩʪʦʪʳ ʦʢʘʟʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʙɧʣʴʰʠʭ ʟʥʘʯʝʥʠʡ h. ɼʣʷ f = 5,0 ɻʮ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʳʩʦʪʘ ʚʦʟʥʠʢʘʶʱʝʛʦ ʭʦʣʤʘ ʙʳʣʘ 10hº  ʤʤ, ʘ ʜʣʷ f = 7,0 ɻʮ ï 6hº  ʤʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʝ ʚʳʩʦʪʳ ʭʦʣʤʦʚ ʦʙʨʘʪʥʦ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʳ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ. 



          ɺɽʉʊʅʀʂ ʇɻɻʇʋ                                                                 ʉʝʨʠʷ ˉ 2. ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
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ʈʠʩ. 13. ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʭʦʣʤʘ h ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʞʠʜʢʦʩʪʠ b; f = 5,0 ɻʮ (çʢʨʫʞʦʯʢʠè) ʠ f = 7,0 ɻʮ (çʨʦʤʙʠʢʠè) 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʠʥ ʚʦʣʥ ʦʪ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠ-

ʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠ ʜʨʫ-

ʛʠʭ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪ, ʦʪʣʠʯʥʳʭ ʦʪ ʪʦʡ, ʯʪʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 12. ʆʧʳ-

ʪ rʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ: f =  

= 5,0 ɻʮ ʠ f = 6,0 ɻʮ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʨʠʚʳʝ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʳʡ ʚʠʜ ʟʘʚʠ-

ʩʠʤʦʩʪʠ (ʨʠʩ. 14).  

 

 
 

ʈʠʩ. 14. ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʠʥʳ ʚʦʣʥʳ ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ; 

f = 5,0, 6,0 ʠ 7,0 ɻʮ 

 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʜʣʠʥʳ ʚʦʣʥ ʩʤʝʱʘʶʪʩʷ ʚ ʦʙʣʘʩʪʴ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ɚ. ʂʨʠʚʘʷ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʘʷ ʯʘʩʪʦʪʝ f = 7,0 ɻʮ (ʟʝʣʝʥʳʝ çʚʳʢʦʣʦʪʳʝè ʨʦʤʙʠʢʠ ʥʘ ʛʨʘʬʠʢʝ), ʣʝʞʠʪ 

ʥʘ ʧʣʦʩʢʦʩʪʠ ʛʨʘʬʠʢʘ ʣʝʚʝʝ ʠ ʥʠʞʝ, ʯʝʤ ʢʨʠʚʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ f = 6,0 ɻʮ 

(ʢʨʘʩʥʳʝ çʚʳʢʦʣʦʪʳʝè ʪʨʝʫʛʦʣʴʥʠʢʠ ʥʘ ʛʨʘʬʠʢʝ) ʠ f = 5,0 ɻʮ (ʩʠʥʠʝ çʚʳʢʦʣʦ-

ʪʳʝè ʢʨʫʞʦʯʢʠ ʥʘ ʛʨʘʬʠʢʝ). 
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ɿʘʢʣʶʯʝʥʠʝ 
 
ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʩʠʣʠʢʦʥʦʚʦʛʦ ʤʘʩʣʘ, ʘ ʪʘʢʞʝ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ 
ʨʘʩʪʚʦʨʘ ʠ ʚʦʟʜʫʭʘ ʧʨʠ ʚʠʙʨʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʮʠʣʠʥʜʨʠ-
ʯʝʩʢʦʤ ʟʘʟʦʨʝ ʢʦʣʴʮʝʚʦʡ ʬʦʨʤʳ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʡ. 
ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʞʠʜʢʦʩʪʠ ʥʘ ʬʦʨʤʫ ʠ ʜʠʥʘʤʠʢʫ ʨʝʣʴʝʬʘ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʵʬʬʝʢ-
ʪʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʦʚ çʞʠʜʢʦʩʪʴ ï ʞʠʜʢʦʩʪʴè ʠ çʞʠʜ-
ʢʦʩʪʴ ï ʚʦʟʜʫʭè ʧʨʠ ʚʠʙʨʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠ-
ʨʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠʡ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ ʛʨʘʥʠʮ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʞʠʜʢʦʩʪʷʤʠ ʠ ʤʝʞʜʫ ʞʠʜʢʦʩʪʴʶ ʠ ʚʦʟʜʫʭʦʤ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ï ʦʙʥʘʨʫʞʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʨʦʛʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʝ-

ʣʴʝʬʘ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ (ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ 
ʯʘʩʪʦʪ ʠ ʘʤʧʣʠʪʫʜ ʚʠʙʨʘʮʠʡ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ); 

ï ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʞʠʜ-
ʢʦʩʪʴè, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʥʝ ʥʦʩʷʪ 
ʩʪʨʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʞʠʜʘʝʤʳʤ ʵʬʬʝʢʪʦʤ ʚʦʟʙʫʞ-
ʜʝʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ; 

ï ʜʣʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʞʠʜʢʦʩʪʴ ï ʚʦʟʜʫʭè ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳ-
ʩʦʪʳ ʭʦʣʤʦʚ ʦʪ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʳʩʦʪʘ ʭʦʣ-
ʤʘ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. ʍʘʨʘʢʪʝʨʥʘʷ ʚʳʩʦʪʘ ʭʦʣʤʦʚ 
ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʠʙ-
ʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

ï ʠʟʫʯʝʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʞʠʜʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝ-
ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʭʦʣʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 
ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʭʦʣʤʘʤʠ (ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ); ʦʙʥʘʨʫ-
ʞʝʥʦ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʯʘʩʪʦʪʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʠʜʢʦʩʪʴ 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʠʥʳ ʚʦʟʨʘʩʪʘʶʪ. 
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ADDITIONS TO THE FLORA OF NATURE STATE  
RESERVE óVISHERSKYô (PERM TERRITORY ) 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʥʦʚʳʭ ʥʘʭʦʜʦʢ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʮʚʝʪʢʦʚʳʭ 

ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè, ʚ ʪʦʤ ʯʠʩʣʝ 17 ʚʠʜʦʚ, ʥʝ ʫʢʘʟʳʚʘʚʰʠʭʩʷ ʨʘʥʝʝ 
ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ. Bryum amblyodon, Distichium inclinatum, Tayloria tenuis ʚʧʝʨ-
ʚʳʝ ʥʘʡʜʝʥʳ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʤʦʭʦʦʙʨʘʟʥʳʝ, ʮʚʝʪʢʦʚʳʝ, ʇʝʨʤʩʢʠʡ ʢʨʘʡ. 

                                                           
É ɹʝʟʛʦʜʦʚ ɸ.ɻ., ʉʝʣʠʚʘʥʦʚ ɸ.ɽ., ʇʝʯʝʥʢʠʥʘ ʂ.ʆ., 2024 
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Abstract. The list of new finds of bryophytes and angiosperms from State Re-

serve óVisherskyô is provided, including 17 species never indicated for the Reserve. 

Bryum amblyodon, Distichium inclinatum, Tayloria tenuis were found for the first 

time in the Perm Territory. 

Key words: flora, bryophytes, angiosperms, Perm Territory. 

 

ʇʦʩʣʝ ʮʠʪʘʪʳ ʵʪʠʢʝʪʢʠ ʧʨʠʚʝʜʝʥʳ ʫʢʘʟʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʩʧʦʨʦʬʠʪʦʚ (S+) 

ʠ ʘʢʨʦʥʠʤʳ ʛʝʨʙʘʨʠʝʚ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʦʙʨʘʟʝʮ. ɿʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ, ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ ç~è. 

 

1. ɺʧʝʨʚʳʝ ʫʢʘʟʳʚʘʝʤʳʝ ʚʠʜʳ 

 

1.1. ʄʦʭʦʦʙʨʘʟʥʳʝ 

 

Amblystegium serpens (Hedw.) Bruch et al. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~0,2 ʢʤ ʥʠ-

ʞʝ ʫʩʪʴʷ ʨ. ʄʫʨʘʚʝʡ (61Á20'44" ʩ. ʰ. ï 58Á55'08" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʚʳʩʦʢʦ-

ʪʨʘʚʥʳʡ ʠʚʥʷʢ: ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʩʪʘʨʦʡ Salyx dasyclados, ˉ 42, 30.07.2024, 

ɹʝʟʛʦʜʦʚ. S+. MHA, PPU. 

Brachythecium erythrorrhizon Bruch et al. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʚʳʰʝ 

ʫʩʪʴʷ ʨ. ʄʦʡʚʘ (61Á19'51" ʩ. ʰ. ï 58Á52'24" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ 

ʩʣʘʥʮʝʚ: ʥʘ ʩʪʝʥʘʭ, ʥʠʞʝ ʫʨʦʚʥʷ ʧʘʚʦʜʢʦʚ, ˉ 195, 15.08.2023, ɹʝʟʛʦʜʦʚ. MHA, 

PPU. 

Bryum amblyodon M¿ll. Hal. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~4 ʢʤ ʥʠʞʝ ʫʩʪʴʷ 

ʨ. ʃʦʧʴʷ (61Á22'57" ʩ. ʰ. ï 58Á56'25" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷ-

ʢʦʚ ʧʦ ʙʝʨʝʛʫ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ: ʥʘ ʩʪʝʥʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫʢʣʦʥʦʤ, ʧʦ ʪʨʝʱʠʥʘʤ 

ʠ ʤʝʣʢʠʤ ʫʩʪʫʧʘʤ, ʚʳʰʝ ʫʨʦʚʥʷ ʧʘʚʦʜʢʦʚ, ˉ 38, 29.07.2024, ɹʝʟʛʦʜʦʚ. S+. 

MHA. ʇʝʨʚʘʷ ʥʘʭʦʜʢʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 

Bryum intermedium Blandow ï ʅʘ ʱʝʙʥʠʩʪʦʤ ʦʙʨʳʚʝ ʢ ʨ. ʄʦʡʚʘ (61Á04' 

ʩ. ʰ. ï 59Á00' ʚ. ʜ., 500 ʤ ʥ. ʫʨ. ʤ.), ʫ ʨʫʯʝʡʢʘ, ˉ 642, 31.07.1994, ɹʝʟʛʦʜʦʚ, det. 

ɺ.ʀ. ɿʦʣʦʪʦʚ, 2000. MW9024075 [8]. ʅʘ ʵʪʦʤ ʦʙʨʘʟʮʝ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʩʥʦ-

ʚʘʥʳ ʫʢʘʟʘʥʠʷ ɺ.ʀ. ɿʦʣʦʪʦʚʘ ʥʘ ʥʘʣʠʯʠʝ ʚʠʜʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ [3; 4]. ɺ ʩʧʠʩʢʝ 

ʤʭʦʚ ʟʘʧʦʚʝʜʥʠʢʘ [7] ʧʨʦʧʫʱʝʥ ʧʦ ʦʰʠʙʢʝ.  

Campylophyllopsis calcarea (Crundw. et Nyholm) Ochyra ï ɼʦʣʠʥʘ 

ʨ. ɺʠʰʝʨʘ, ʚʦʩʪʦʯʥʝʝ ʦ. ɿʘʫʛʦʣʦʢ (61Á09'23" ʩ. ʰ. ï 58Á46'06" ʚ. ʜ., 260 ʤ 

ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʥʘʢʣʦʥʥʦʡ, ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʦʡ ʩʪʝʥʝ, 

ˉ 138, 30.07.2023, ɹʝʟʛʦʜʦʚ. S+. PPU. ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʘʧʨʦʪʠʚ 

ʦ. ɿʘʫʛʦʣʦʢ (61Á09'22" ʩ. ʰ. ï 58Á45'53" ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪ-

ʥʷʢʦʚ: ʚʦʟʣʝ ʪʝʥʠʩʪʦʡ ʩʝʚʝʨʥʦʡ ʩʪʝʥʳ, ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʝʣʠ, ˉ 149, 30.07.2023, 

ɹʝʟʛʦʜʦʚ. PPU. 

Discelium nudum (Dicks.) Brid. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~1,3 ʢʤ ʥʠʞʝ ʫʩʪʴʷ 

ʨ. ʄʫʨʘʚʝʡ (61Á20'13" ʩ. ʰ. ï 58Á54'35" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʩʳʨʦʡ ʛʣʠʥʠʩʪʳʡ 

ʙʝʨʝʛʦʚʦʡ ʦʙʨʳʚ: ʥʘ ʦʙʥʘʞʝʥʥʦʡ ʧʦʯʚʝ, ˉ 47, 30.07.2024, ɹʝʟʛʦʜʦʚ. S+. MHA, PPU. 

Distichium inclinatum (Hedw.) Bruch et al. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~8 ʢʤ 

ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á12'26" ʩ. ʰ. ï 58Á50'19" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), ʫʭʦʜʷʱʠʝ 

ʚ ʚʦʜʫ ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʩʳʨʦʡ, ʧʦʯʪʠ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, 
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ʧʦ ʟʘʧʦʣʥʝʥʥʳʤ ʧʝʨʝʛʥʦʝʤ ʠʣʠ ʤʝʣʢʦʟʝʤʦʤ ʨʘʩʱʝʣʠʥʘʤ, ˉ 159, 31.07.2023, 

ɹʝʟʛʦʜʦʚ. S+. MHA, PPU. ʇʝʨʚʘʷ ʥʘʭʦʜʢʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 
Entodon concinnus (De Not.) Paris ï ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʘʧʨʦʪʠʚ 

ʦ. ɿʘʫʛʦʣʦʢ (61Á09'22" ʩ. ʰ. ï 58Á45'53" ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪ-
ʥʷʢʦʚ: ʥʘ ʩʝʚʝʨʥʦʡ ʩʪʝʥʝ, ʧʦ ʧʦʢʨʳʪʳʤ ʧʝʨʝʛʥʦʝʤ ʢʘʨʥʠʟʘʤ, ˉ 146, 30.07.2023, 
ɹʝʟʛʦʜʦʚ. MHA, PPU. 

Fontinalis antipyretica var. minor Brid. ï ʈ. ʃʳʧʴʷ (61Á11'18" ʩ. ʰ. ï 
58Á50'32" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʚ ʨʫʩʣʝ, ʥʘ ʢʘʤʥʷʭ, ˉ 78, 03.08.2024, ɹʝʟʛʦʜʦʚ. 
MHA, PPU. 

Neckera pennata Hedw. ï ʆʢʦʣʦ 0,3 ʢʤ ʩʝʚʝʨʥʝʝ ʢʦʨʜʦʥʘ ʃʳʧʴʷ 
(~61Á10'07" ʩ. ʰ. ï ~58Á45'29" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʝʣʦʚʦ-ʙʝʨʝʟʦʚʳʡ ʩ ʦʩʠʥʦʡ 
ʤʝʣʢʦʧʘʧʦʨʦʪʥʠʢʦʚʳʡ ʣʝʩ: ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ, ˉ 76, 02.08.2024, ɹʝʟʛʦʜʦʚ. MHA, 
PPU. ʇʨʠʚʦʜʠʣʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [5; 6], ʦʜʥʘʢʦ ʧʦʟʜ-
ʥʝʝ [7] ʚʩʝ ʙʦʣʝʝ ʨʘʥʥʠʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ N. oligocarpa Bruch. 

Orthotrichum sibiricum (Grºnvall) Warnst. ï ɼʦʣʠʥʘ ʨ. ʃʳʧʴʷ, ʚ ʧʦʡʤʝ ʨʫ-
ʯʴʷ (61Á11'18" ʩ. ʰ. ï 58Á45'19" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), ʥʘ ʩʪʚʦʣʘʭ ʠ ʥʠʞʥʠʭ ʚʝʪ-
ʚʷʭ Salix hastata, ˉ 26, 26.07.2024, ɹʝʟʛʦʜʦʚ. S+. MHA, PPU.  

Palustriella falcata (Brid.) Hedenªs ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~4 ʢʤ ʥʠʞʝ ʫʩʪʴʷ 
ʨ. ʃʦʧʴʷ (61Á22'57" ʩ. ʰ. ï 58Á56'25" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷ-
ʢʦʚ ʧʦ ʙʝʨʝʛʫ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ: ʥʘ ʢʘʤʥʷʭ ʚ ʨʫʩʣʝ ʚʳʭʦʜʷʱʝʛʦ ʠʟ-ʧʦʜ ʩʢʘʣ ʭʦ-
ʣʦʜʥʦʛʦ ʨʫʯʴʷ, ˉ 34, 29.07.2024, ɹʝʟʛʦʜʦʚ. MHA, PPU. ʂ ʵʪʦʤʫ ʚʠʜʫ ʦʪʥʝʩʝʥʳ 
ʪʘʢʞʝ ʰʝʩʪʴ ʠʟ ʩʝʤʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʚʦʜʠʚʰʠʭʩʷ ʨʘʥʝʝ [7] ʢʘʢ P. commutata 
(Hedw.) Ochyra s. l. ʆʜʠʥ ʦʙʨʘʟʝʮ ʩ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʏʫʚʘʣʘ (ˉ 407, 
30.07.2017, PPU10637), ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥ P. commutata 
s. str. 

Pseudoleskeella nervosa (Brid.) Nyholm (Leskeella nervosa (Brid.) Loeske) ï 
ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~0,2 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʄʫʨʘʚʝʡ (61Á20'44" ʩ. .h ï 58Á55'08" 
ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʚʳʩʦʢʦʪʨʘʚʥʳʡ ʠʚʥʷʢ: ʥʘ ʩʪʚʦʣʝ ʩʪʘʨʦʡ Salyx dasyclados, 
ˉ 43, 30.07.2024, ɹʝʟʛʦʜʦʚ. MHA, PPU. ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~0,7 ʢʤ ʥʠʞʝ ʫʩʪʴʷ 
ʨ. ʄʫʨʘʚʝʡ (61Á20'30" ʩ. ʰ. ï 58Á54'35" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʙʝʨʝʛʦʚʦʡ ʦʙʨʳʚ, 
ʥʘ ʧʦʢʨʳʪʦʤ ʥʘʠʣʢʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ Salyx dasyclados, ˉ 46, 
30.07.2024, ɹʝʟʛʦʜʦʚ. MHA, PPU. ʋʢʘʟʳʚʘʣʩʷ [5; 6] ʜʣʷ ʟʘʧʦʚʝʜʥʠʢʘ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ, ʧʦʟʜʥʝʝ [7] ʦʪʥʝʩʝʥʥʳʭ ʢ P. rupestris (Berggr.) Hedenªs 
et L. Sºderstr. 

Seligeria tristichoides Kindb. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~8 ʢʤ ʚʳʰʝ ʫʩʪʴʷ 
ʨ. ʃʳʧʴʷ (61Á12'26" ʩ. ʰ. ï 58Á50'19" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), ʫʭʦʜʷʱʠʝ ʚ ʚʦʜʫ ʦʙ-
ʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʥʘ ʩʪʝʥʝ, ʧʦʜ ʥʘʚʠʩʘʶʱʠʤ ʥʘʜ ʚʦʜʦʡ ʰʠʨʦʢʠʤ ʢʘʨʥʠʟʦʤ: 
ʚ ʟʘʧʦʣʥʝʥʥʳʭ ʥʘʠʣʢʦʤ ʨʘʩʱʝʣʠʥʘʭ, ˉ 157, 31.07.2023, ɹʝʟʛʦʜʦʚ. S+. PPU. 
ʉʢʘʣʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʠʰʝʨʘ, 590 ʤ ʥʠʞʝ ʢʦʨʜʦʥʘ ɺʦʨʦʥʦʡ (61,20753Á 
ʩ. ʰ. ï 58,83787Á ʚ. ʜ., 289 ʤ ʥ. ʫʨ. ʤ.), ʩʢʘʣʘ ʩ ʦʯʠʪʢʦʤ, ʚʝʨʦʥʠʢʦʡ, ʧʦʜʤʘʨʝʥ-
ʥʠʢʦʤ ʠ ʟʣʘʢʘʤʠ ʥʘ ʧʦʣʦʯʢʘʭ, 2 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ, ʫʢʣʦʥ 135Á, ʵʢʩʧʦʟʠʮʠʷ ʩʝʚʝ-
ʨʦ-ʚʦʩʪʦʢ, ˉ 05.2019.06, 19.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ. PPU. ʇʫʥʢʪʳ ʩʙʦ-
ʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʛʨʷʜʳ ʩʢʘʣ. 

Tayloria tenuis (Dicks. ex With.) Schimp. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~0,6 ʢʤ 
ʢ Cʉɺ ʦʪ ʫʩʪʴʷ ʨ. ʃʦʧʴʷ (~61Á24'23" ʩ. ʰ. ï ~58Á57'25" ʚ. ʜ., 310 ʤ ʥ. ʫʨ. ʤ.), 
ʤʝʣʢʦʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʣʫʛ ʚ ʪʘʡʛʝ: ʚʦʟʣʝ ʪʨʦʧʳ, ˉ 179, 14.08.2023, ɹʝʟʛʦ-
ʜʦʚ. S+. MHA, PPU. ʇʝʨʚʘʷ ʥʘʭʦʜʢʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 
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1.2. ʎʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ  

 
Chenopodium suecicum Murr ï ʂʦʨʜʦʥ ʃʳʧʴʷ (61Á09'56" ʩ. ʰ. ï 58Á45'34" 

ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʥʘ ʦʛʦʨʦʜʝ ʠ ʚʦʟʣʝ ʩʪʨʦʝʥʠʡ, ˉ 208, 17.08.2023, ɹʝʟʛʦʜʦʚ. 
PPU. ʂ ʵʪʦʤʫ ʚʠʜʫ ʦʪʥʝʩʝʥʳ ʪʘʢʞʝ ʪʨʠ ʦʙʨʘʟʮʘ Ch. album L. ʠʟ ʛʝʨʙʘʨʠʷ ʟʘʧʦ-
ʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè, ʩʦʙʨʘʥʥʳʝ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʨʘʥʝʝ. ʇʦʩʣʝʜʥʠʡ ʚʠʜ 
ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʦʜʥʘʢʦ, ʠʟ ʩʧʠʩʢʘ ʬʣʦʨʳ ʟʘʧʦʚʝʜʥʠʢʘ, ʪʘʢ ʢʘʢ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 
ʥʘ ʢʦʨʜʦʥʝ ʂʨʫʛʣʘʷ ʗʤʢʘ (ˉ 89, 07.08.2024, ɹʝʟʛʦʜʦʚ. PPU). 

Lapsana communis L. ï ʆʢʦʣʦ 0,3 ʢʤ ʩʝʚʝʨʥʝʝ ʢʦʨʜʦʥʘ ʃʳʧʴʷ (~61Á10'08" 

ʩ. ʰ. ï ~58Á45'38" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʥʘ ʪʨʦʧʝ ʚ ʣʝʩʫ, ˉ 80, 03.08.2024, ɹʝʟʛʦ-

ʜʦʚ. PPU. 

Ranunculus reptans L. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~1,5 ʢʤ ʢ ʉɺ ʦʪ ʫʩʪʴʷ ʨ. ʃʦʧʴʷ 

(61Á24'44" ʩ. ʰ. ï 58Á58'10" ʚ. ʜ., 310 ʤ ʥ. ʫʨ. ʤ. ): ʧʦ ʙʝʨʝʛʘʤ ʩʪʘʨʠʮʳ, ˉ 174, 

14.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ʈʘʥʝʝ ʩʦʙʠʨʘʣʩʷ ʚ ʜʦʣʠʥʝ ɺʠʰʝʨʳ, ʚʙʣʠʟʠ ʫʩʪʴʷ 

ʨ. ʃʳʧʴʷ. ɺ ʩʧʠʩʢʝ 2015 ʛ. [2] ʧʨʦʧʫʱʝʥ, ʚʝʨʦʷʪʥʦ, ʧʦ ʦʰʠʙʢʝ. 

 

2. ʅʘʭʦʜʢʠ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ 

 

2.1. ʄʦʭʦʦʙʨʘʟʥʳʝ 

 

Amphidium lapponicum (Hedw.) Schimp. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʠʞʝ 

ʫʩʪʴʷ ʨ. ʄʦʡʚʘ (~61Á19'13" ʩ. ʰ. ï ~58Á52'21" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ 

ʩʣʘʥʮʝʚ: ʥʘ ʟʘʪʝʥʝʥʥʦʡ ʣʝʩʦʤ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, ˉ 201, 16.08.2023, ɹʝʟʛʦʜʦʚ. S+. 

PPU. ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʩʢʘʣʘʭ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] ʥʘʡʜʝʥ ʚʧʝʨʚʳʝ. 

Andreaea rupestris Hedw. ï ʉʢʘʣʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɺʠʰʝʨʘ, 600 ʤ 

ʥʠʞʝ ʫʩʪʴʷ ʨ. ʄʦʡʚʘ (61,32015Á ʩ. ʰ. ï 58,87440Á ʚ. ʜ., 313 ʤ ʥ. ʫʨ. ʤ.), ʩʢʘʣʘ 

ʩ ʢʦʩʪʝʥʮʦʤ ʠ ʢʦʨʪʫʟʦʡ ʥʘ ʧʦʣʦʯʢʘʭ, ʧʨʦʨʦʩʪʢʘʤʠ ʤʘʣʠʥʳ ʠ ʞʠʤʦʣʦʩʪʠ, ʫʢʣʦʥ 

45Á, ʵʢʩʧʦʟʠʮʠʷ ʶʛʦ-ʚʦʩʪʦʢ, ˉ 04.20190.05, 19.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ. 

S+. PPU. ʊʘʤ ʞʝ, ʦʙʥʘʞʝʥʠʷ ʩʣʘʥʮʝʚ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʘ: 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʝʨʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʪʦʥʢʠʤ ʩʣʦʝʤ ʤʝʣʢʦʟʝʤʘ, ˉ 199, 

16.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ 

(61Á11'37" ʩ. ʰ. ï 58Á50'56" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʜʠʘʙʘʟʦʚ, ʟʘʨʦʩʰʘʷ 

ʢʣʘʜʦʥʠʷʤʠ ʢʨʫʧʥʦʛʣʳʙʦʚʘʷ ʦʩʳʧʴ: ʥʘ ʧʦʣʦʛʦʡ ʧʣʠʪʝ, ˉ 51, 01.08.2024, ɹʝʟʛʦ-

ʜʦʚ. S+. PPU. ʊʘʤ ʞʝ: ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʝ (61Á11'37" ʩ. ʰ. ï 58Á50'56" ʚ. ʜ.), 

ʚʜʦʣʴ ʩʳʨʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʱʝʣʠʥʳ, ˉ 59, 01.08.2024, ɹʝʟʛʦʜʦʚ. S+. PPU. 

ʆʙʳʯʝʥ ʥʘ ʩʢʘʣʘʭ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʦʤ ʨʘʡʦʥʝ [7] ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Aquilonium plicatulum (Lindb.) Hedenªs, Schlesak et D. Quandt ï ʇʨʘʚʳʡ 

ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á11'38" ʩ. ʰ. ï 58Á50'51" ʚ. ʜ., 

280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʜʠʘʙʘʟʦʚ: ʥʘ ʧʦʣʦʛʦʡ ʪʝʥʠʩʪʦʡ ʟʘʧʘʜʥʦʡ ʩʪʝʥʝ, 

ˉ 70, 01.08.2024, ɹʝʟʛʦʜʦʚ. MHA, PPU. ʀʟʚʝʩʪʝʥ ʧʦ ʥʝʤʥʦʛʠʤ ʥʘʭʦʜʢʘʤ 

ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ. 
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Bartramia pomiformis Hedw. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~4 ʢʤ ʥʠʞʝ ʫʩʪʴʷ 

ʨ. ʃʦʧʴ̫ (61Á22'57" ʩ. ʰ. ï 58Á56'25" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷ-

ʢʦʚ ʧʦ ʙʝʨʝʛʫ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ: ʥʘ ʩʪʝʥʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫʢʣʦʥʦʤ, ʧʦ ʪʨʝʱʠʥʘʤ 

ʠ ʤʝʣʢʠʤ ʫʩʪʫʧʘʤ, ʚʳʰʝ ʫʨʦʚʥʷ ʧʘʚʦʜʢʦʚ, ˉ 39, 29.07.2024, ɹʝʟʛʦʜʦʚ. S+. PPU. 

ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~5,5 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ, ʦʙʥʘʞʝʥʠʷ ʢʘʨʙʦʥʘʪ-

ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚʳʰʝ ʧʦʨʦʛʘ ɼʫʨʥʦʡ (61Á10'54" ʩ. ʰ. ï 58Á50'32" ʚ. ʜ., 280 ʤ 

ʥ. ʫʨ. ʤ.), ˉ 75, 85, 06.08.2024, ɹʝʟʛʦʜʦʚ. S+. PPU. ʈʘʥʝʝ ʩʦʙʠʨʘʣʩʷ ʪʦʣʴʢʦ 

ʥʘ ʩʣʘʥʮʝʚʳʭ ʩʢʘʣʘʭ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ. 

Brachythecium capillaceum (F. Weber et D. Mohr) Giacom. ï ɼʦʣʠʥʘ 

ʨ. ɺʠʰʝʨʘ, ~0,2 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʄʫʨʘʚʝʡ (61Á20'44" ʩ. ʰ. ï 58Á55'08" ʚ. ʜ., 

300 ʤ ʥ. ʫʨ. ʤ.), ʚʳʩʦʢʦʪʨʘʚʥʳʡ ʠʚʥʷʢ: ʥʘ ʩʪʚʦʣʝ ʩʪʘʨʦʡ Salyx dasyclados, ˉ 43, 

30.07.2024, ɹʝʟʛʦʜʦʚ. S+. MHA, PPU. ɹʳʣ ʠʟʚʝʩʪʝʥ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘʭʦʜʢʝ 

ʚ ʜʦʣʠʥʝ ʨ. ʃʳʧʴʷ (ˉ 423, 01.07.1995, ɹʝʟʛʦʜʦʚ, ʉʝʣʠʚʘʥʦʚ. MW, PPU). 

Brachythecium glareosum (Bruch ex Spruce) Bruch et al. ï ʈʘʥʝʝ ʩʦʙʠʨʘʣʩʷ 

ʪʦʣʴʢʦ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʚ ʛʦʨʘʭ: ʭʨ. ʏʫʚʘʣ (ˉ 475, 487, 02.08.2017, ɹʝʟ-

ʛʦʜʦʚ. MHA, PPU) ʠ ʭʨ. ʃʠʩʪʚʝʥʥʠʯʥʳʡ (ˉ 197, 28.07.2018, ɹʝʟʛʦʜʦʚ. MHA, 

PPU), ʥʘ ʚʳʩʦʪʘʭ 740ï820 ʤ ʥ. ʫʨ. ʤ. ɺ 2023ï2024 ʛʛ. ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʩʪʨʝʯʝʥ 

ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ: ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʜʦʣʠʥʘʭ ʃʳ-

ʧʴʠ (ˉ 114, 27.07.2023, ɹʝʟʛʦʜʦʚ. MHA, PPU; ˉ 122, 125, 29.07.2023, ɹʝʟʛʦʜʦʚ. 

PPU) ʠ ɺʠʰʝʨʳ (ˉ 143, 30.07.2023, ɹʝʟʛʦʜʦʚ. MHA, PPU; ˉ 163, 31.07.2023, 

ɹʝʟʛʦʜʦʚ. PPU; ˉ 88, 06.08.2024, ɹʝʟʛʦʜʦʚ. PPU). 

Bryum bimum (Schreb.) Turner ï ʉʢʘʣʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʠʰʝʨʘ, 590 ʤ 

ʥʠʞʝ ʢʦʨʜʦʥʘ ɺʦʨʦʥʦʡ (61,20753Á ʩ. ʰ. ï 58,3787Á ʚ. ʜ., 289 ʤ ʥ. ʫʨ. ʤ.), ʩʢʘʣʘ   

ʩ ʦʯʠʪʢʦʤ, ʚʝʨʦʥʠʢʦʡ, ʧʦʜʤʘʨʝʥʥʠʢʦʤ ʠ ʟʣʘʢʘʤʠ ʥʘ ʧʦʣʦʯʢʘʭ, 1 ʤ ʦʪ ʫʨʝʟʘ ʚʦ-

ʜʳ, ʫʢʣʦʥ 60Á, ʵʢʩʧʦʟʠʮʠʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ˉ 05.2019.01, 19.08.2019, ʉʝʣʠʚʘʥʦʚ, 

ʇʝʯʝʥʢʠʥʘ. S+. PPU. ɼʦʣʠʥʘ ʨ. ʃʳʧʴʷ (61Á10'32" ʩ. ʰ. ï 58Á46'03" ʚ. ʜ., 270 ʤ 

ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʩʳʨʦʡ ʧʦʣʦʛʦʡ ʧʣʠʪʝ, ˉ 115, 27.07.2023, 

ɹʝʟʛʦʜʦʚ. S+. PPU. ɹʳʣ ʠʟʚʝʩʪʝʥ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘʭʦʜʢʝ ʥʘ ʭʨ. ʆʰʝ-ʅʴʝʨ 

(ˉ 435, 12.07.2009, ɹʝʟʛʦʜʦʚ. MHA, PPU). 

Bryum creberrimum Taylor ï ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʘʧʨʦʪʠʚ ʦ. ɿʘʫʛʦʣʦʢ 

(61Á09'22" ʩ. ʰ. ï 58Á45'53" ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: 

ʥʘ ʩʝʚʝʨʥʦʡ ʩʪʝʥʝ, ʧʦ ʧʦʢʨʳʪʳʤ ʧʝʨʝʛʥʦʝʤ ʢʘʨʥʠʟʘʤ, ˉ 145, 30.07.2023, ɹʝʟʛʦ-

ʜʦʚ. S+. PPU. ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ~4 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʃʦʧʴʷ (61Á22'57" ʩ. ʰ. ï 

58Á56'25" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦ ʙʝʨʝʛʫ ʣʝʚʦʛʦ ʧʨʠʪʦ-

ʢʘ: ʥʘ ʩʪʝʥʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫʢʣʦʥʦʤ, ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʤʝʣʢʠʤ ʫʩʪʫʧʘʤ, ʚʳʰʝ 

ʫʨʦʚʥʷ ʧʘʚʦʜʢʦʚ, ˉ 36, 29.07.2024, ɹʝʟʛʦʜʦʚ. S+. PPU. ʅʝʩʢʦʣʴʢʦ ʨʘʟ ʩʦʙʨʘʥ 

ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] ʥʘʡʜʝʥ 

ʚʧʝʨʚʳʝ. 

Bucklandiella microcarpa (Hedw.) Bedn.-Ochyra et Ochyra (Racomitrium mi-

crocarpon (Hedw.) Brid.) ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʠʞʝ ʫʩʪʴʷ ʨ. ʄʦʡʚʘ 

(~61Á19'13" ʩ. ʰ. ï ~58Á52'21" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʩʣʘʥʮʝʚ 

ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʘ: ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʝʨʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʪʦʥʢʠʤ 

ʩʣʦʝʤ ʤʝʣʢʦʟʝʤʘ, ˉ 198, 16.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, 

~7 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á11'37" ʩ. ʰ. ï 58Á50'56" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙ-

ʥʘʞʝʥʠʷ ʜʠʘʙʘʟʦʚ, ʟʘʨʦʩʰʘʷ ʢʣʘʜʦʥʠʷʤʠ ʢʨʫʧʥʦʛʣʳʙʦʚʘʷ ʦʩʳʧʴ: ʥʘ ʧʦʣʦʛʦʡ 
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ʧʣʠʪʝ, ˉ 51, 01.08.2024, ɹʝʟʛʦʜʦʚ. PPU. ʆʙʳʯʝʥ ʥʘ ʩʢʘʣʘʭ ʠ ʢʫʨʫʤʥʠʢʘʭ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] 

ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Cynodontium tenellum (Bruch et al.) Limpr. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʠʞʝ 

ʫʩʪʴʷ ʨ. ʄʦʡʚʘ (~61Á19'13" ʩ. ʰ. ï ~58Á52'21" ʚ. ʜ., 300 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ 

ʩʣʘʥʮʝʚ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʘ: ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʝʨʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʩ ʪʦʥʢʠʤ ʩʣʦʝʤ ʤʝʣʢʦʟʝʤʘ, ˉ 198, 16.08.2023, ɹʝʟʛʦʜʦʚ. S+. PPU. ʄʥʦʛʦʯʠʩʣʝʥ 

ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʜʠʘʙʘʟʦʚ ʠ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚ ʨʘʡʦʥʝ ʧʦʨʦʛʦʚ 

(ˉ 06.2019.04 20.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ; ˉ 51, 61, 75, 01.08.2024, ɹʝʟ-

ʛʦʜʦʚ). ʆʙʳʯʝʥ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ 

ʨʘʡʦʥʝ [7] ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Didymodon validus Limpr. s. l. ï ɼʦʣʠʥʘ ʨ. ʃʳʧʴʷ (61Á11'13" ʩ. ʰ. ï 

58Á45'20" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʩʪʝʥʢʘʭ ʪʝʥʠʩʪʦʡ 

ʥʠʰʠ, ˉ 121, 29.07.2023, ɹʝʟʛʦʜʦʚ. PPU. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~8 ʢʤ ʚʳʰʝ 

ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á12'26" ʩ. ʰ. ï 58Á50'19" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), ʫʭʦʜʷʱʠʝ ʚ ʚʦ-

ʜʫ ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʩʳʨʦʡ, ʧʦʯʪʠ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, ʧʦ ʟʘʧʦʣʥʝʥʥʳʤ 

ʧʝʨʝʛʥʦʝʤ ʠʣʠ ʤʝʣʢʦʟʝʤʦʤ ʨʘʩʱʝʣʠʥʘʤ, ˉ 159, 31.07.2023, ɹʝʟʛʦʜʦʚ. MHA, 

PPU. ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ʥʘʧʨʦʪʠʚ ʦ. ɿʘʫʛʦʣʦʢ (61Á09'22" ʩ. ʰ. ï 58Á45'53" 

ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʉɿ ʩʪʝʥʝ, ʯʫʪʴ ʚʳʰʝ ʫʨʦʚʥʷ 

ʧʘʚʦʜʢʦʚ, ˉ 12, 25.07.2024, ɹʝʟʛʦʜʦʚ. PPU. ʈʘʥʝʝ ʙʳʣ ʦʜʥʘʞʜʳ ʚʩʪʨʝʯʝʥ ʥʘ ʠʟ-

ʚʝʩʪʥʷʢʦʚʳʭ ʙʝʨʝʛʦʚʳʭ ʩʢʘʣʘʭ ʙʣʠʟ ʦ. ɿʘʫʛʦʣʦʢ (ˉ 298, 23.06.1995, ɹʝʟʛʦʜʦʚ, ʉʝ-

ʣʠʚʘʥʦʚ. MW, PPU). 

Encalypta affinis R. Hedw. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~5,5 ʢʤ ʚʳʰʝ ʫʩʪʴʷ 

ʨ. ʃʳʧʴʷ (61Á10'54" ʩ. ʰ. ï 58Á50'32" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʢʘʨʙʦʥʘʪ-

ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚʳʰʝ ʧʦʨʦʛʘ ɼʫʨʥʦʡ: ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʝ, ˉ 74, 01.08.2024, 

ɹʝʟʛʦʜʦʚ. S+. MHA, PPU. ʈʘʥʝʝ ʩʦʙʠʨʘʣʩʷ ʪʦʣʴʢʦ ʚ ʛʦʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʟʘʧʦ-

ʚʝʜʥʠʢʘ, ʥʘ ʚʳʩʦʪʘʭ 720ï760 ʤ ʥ. ʫʨ. ʤ.: ʄʫʥʠʥ-ʊʫʤʧ, ʃʦʧʴʠʥʩʢʠʡ ʂʘʤʝʥʴ, 

ɺʠʰʝʨʩʢʠʡ ʂʘʤʝʥʴ. 

Encalypta brevicolla (Bruch et al.) ¡ngstr. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ 

ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á11'37" ʩ. ʰ. ï 58Á50'53" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝ-

ʥʠʷ ʜʠʘʙʘʟʦʚ: ʥʘ ʦʪʚʝʩʥʦʡ ʩʚʝʪʣʦʡ ʉɺ ʩʪʝʥʝ, ˉ 66, 01.08.2024, ɹʝʟʛʦʜʦʚ. S+. 

MHA, PPU. ɺ ʧʨʦʰʣʦʤ ʙʳʣ ʪʨʠʞʜʳ ʩʦʙʨʘʥ ʥʘ ʩʢʘʣʘʭ ʚ ʛʦʨʘʭ, ʥʘ ʚʳʩʦʪʘʭ 800ï

840 ʤ ʥ. ʫʨ. ʤ.: ʭʨʝʙʪʳ ʏʫʚʘʣ ʠ ɺʠʰʝʨʩʢʠʡ ʂʘʤʝʥʴ. 

Grimmia longirostris Hook. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ ʚʳʰʝ ʫʩʪʴʷ 

ʨ. ʃʳʧʴʷ (61Á11'37" ʩ. ʰ. ï 58Á50'56" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʜʠʘʙʘʟʦʚ: 

ʥʘ ʩʳʨʦʡ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, ˉ 53, 01.08.2024, ɹʝʟʛʦʜʦʚ, S+. MHA, PPU. ʊʘʤ ʞʝ: 

ʥʘ ʩʳʨʦʡ ʦʪʚʝʩʥʦʡ ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʝ, ˉ 62, 01.08.2024, ɹʝʟʛʦʜʦʚ. PPU. ʇʨʘʚʳʡ 

ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~5,5 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á10'54" ʩ. ʰ. ï 58Á50'32" ʚ. ʜ., 

280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚʳʰʝ ʧʦʨʦʛʘ ɼʫʨʥʦʡ: 

ʥʘ ʩʪʝʥʘʭ, ˉ 82, 06.08.2024, ɹʝʟʛʦʜʦʚ. PPU. ʆʙʳʯʝʥ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] 

ʥʝ ʦʪʤʝʯʘʣʩʷ. 
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Hymenostylium recurvirostrum (Hedw.) Dixon ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, 

~8 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á12'23" ʩ. ʰ. ï 58Á50'20" ʚ. ʜ., 270 ʤ ʥ. ʫʨ. ʤ.), 

ʫʭʦʜʷʱʠʝ ʚ ʚʦʜʫ ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: ʥʘ ʩʳʨʦʡ, ʧʦʯʪʠ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, 

ʧʦ ʟʘʧʦʣʥʝʥʥʳʤ ʧʝʨʝʛʥʦʝʤ ʠʣʠ ʤʝʣʢʦʟʝʤʦʤ ʨʘʩʱʝʣʠʥʘʤ, ˉ 160, 31.07.2023, 

ɹʝʟʛʦʜʦʚ. MHA, PPU. ɹʳʣ ʠʟʚʝʩʪʝʥ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘʭʦʜʢʝ ʥʘ ʭʨʝʙʪʝ ʃʠʩʪ-

ʚʝʥʥʠʯʥʳʡ ʂʘʤʝʥʴ (ˉ 243, 31.07.2018, ɹʝʟʛʦʜʦʚ. MHA, LE, PPU). 

Orthothecium intricatum (Hartm.) Bruch et al. ï ʅʘ ʦʙʥʘʞʝʥʠʷʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʚ ʜʦʣʠʥʘʭ ʨ. ʃʳʧʴʷ (ˉ 127, 29.07.2023, ɹʝʟʛʦʜʦʚ. PPU) ʠ ʨ. ɺʠʰʝʨʘ (ˉ 132, 

133, 140, 30.07.2023, ɹʝʟʛʦʜʦʚ. PPU). ʅʝʨʝʜʦʢ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʨʘʡʦʥʝ [7] ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Pohlia bulbifera (Warnst.) Warnst. ï ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~0,2 ʢʤ ʚʳʰʝ 

ʫʩʪʴʷ ʨ. ʃʦʧʴʷ (61Á24'05" ʩ. ʰ. ï 58Á57'13" ʚ. ʜ., 310 ʤ ʥ. ʫʨ. ʤ.), ʚ ʯʘʩʪʦ ʟʘʣʠʚʘ-

ʝʤʦʤ ʧʦʜʥʦʞʠʠ ʥʝʚʳʩʦʢʦʛʦ ʦʙʨʳʚʘ, ˉ 185, 14.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ɹʳʣ ʠʟ-

ʚʝʩʪʝʥ ʪʦʣʴʢʦ ʠʟ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ [7]: ʜʦʣʠʥʘ ʨ. ʄʦʡʚʘ 

(ˉ 522a, 22.07.1994, ɹʝʟʛʦʜʦʚ. PPU) ʠ ʭʨ. ʊʫʣʳʤʩʢʠʡ ʂʘʤʝʥʴ (ˉ 317, 320, 

05.08.2018, ɹʝʟʛʦʜʦʚ. MHA, PPU). 

Pseudoleskeella papillosa (Lindb.) Kindb. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ 

ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á11'37" ʩ. ʰ. ï 58Á50'53" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝ-

ʥʠʷ ʜʠʘʙʘʟʦʚ: ʥʘ ʩʪʝʥʘʭ, ʧʦ ʫʩʪʫʧʘʤ, ʚ ʢʦʚʨʠʢʝ Hypnum cupressiforme, ˉ 57, 

01.08.2024, ɹʝʟʛʦʜʦʚ. PPU. ɹʳʣ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʦʤ ʨʘʡʦʥʝ [7]: ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʙʣʠʟ ʫʩʪʴʷ ʨ. ʆʣʴʭʦʚʢʘ (ˉ 303, 

30.06.1994, ɹʝʟʛʦʜʦʚ. MW, LE, PPU) ʠ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʭʨ. ʂʫʨʳʢʩʘʨ 

(ˉ 355, 24.06.1995, ɹʝʟʛʦʜʦʚ, ʉʝʣʠʚʘʥʦʚ. MW, PPU). 

Pterigynandrum filiforme Hedw. ï ʅʝʨʝʜʦʢ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʜʠʘʙʘʟʦʚ 

ʠ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ, ʚ ʨʘʡʦʥʝ ʧʦʨʦʛʦʚ (~61Á11' 

ʩ. ʰ. ï ~58Á50' ʚ. ʜ., ~280 ʤ ʥ. ʫʨ. ʤ.): ˉ 06.2019.04, 06.2019.10, 07.2019.02, 

20.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ; ˉ 57, 75, 01.08.2024, ɹʝʟʛʦʜʦʚ. ɺʩʝ ʚ PPU. 

ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʚ ʛʦʨʘʭ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʦʤ ʨʘʡʦʥʝ [7] ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Sphenolobus saxicola (Schrad.) Steph. ï ʅʘ ʦʙʥʘʞʝʥʠʷʭ ʜʠʘʙʘʟʦʚ 

ʠ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʳʭ ʩʣʘʥʮʝʚ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ, ʚ ʨʘʡʦʥʝ ʧʦʨʦʛʦʚ (~61Á11' 

ʩ. ʰ. ï ~58Á50' ʚ. ʜ., ~280 ʤ ʥ. ʫʨ. ʤ.): ˉ 06.2019.06, 06.2019.08, 06.2019.10, 

07.2019.06, 20.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ; ˉ 54, 58, 01.08.2024, ɹʝʟʛʦʜʦʚ. 

ɺʩʝ ʚ PPU. ʆʙʳʯʝʥ ʥʘ ʩʢʘʣʘʭ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Splachnum luteum Hedw. ï ʀʩʪʦʢʠ ʨʝʢʠ ɺʸʣʩ (61,12920Á ʩ. ʰ. ï 59,28832Á 

ʚ. ʜ., 583 ʤ ʥ. ʫʨ. ʤ.), ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ ʙʦʣʦʪʦ, ˉ 30.07.22.01, 30.07.2022, ʉʝ-

ʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ. PPU12386. ʈʘʥʝʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʫʢʘʟʘʥʠʝ 

ʇ.ʅ. ʂʨʳʣʦʚʘ: çʅʘ ʙʝʨʝʛʫ ɺʠʰʝʨʳ (ʙʣʠʟ ʏʫʚʘʣʴʩʢʦʛʦ ʂʘʤʥʷ), ʥʘ ʣʫʛʘʭ ʦʢʦ-

ʣʦ ʣʝʩʘè [9, ʩ. 12]. 

Streblotrichum convolutum (Hedw.) P. Beauv. ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, 

~9 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʄʦʡʚʘ (~61Á15'18" ʩ. ʰ. ï ~58Á50'52" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), 
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ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ˉ 203, 16.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ʈʘʥʝʝ ʙʳʣ ʜʚʘʞʜʳ 

ʩʦʙʨʘʥ ʚ ʜʦʣʠʥʝ ʨ. ʃʳʧʴʷ (ˉ 211, 212, 20.06.1995, ɹʝʟʛʦʜʦʚ, ʉʝʣʠʚʘʥʦʚ. MW, PPU). 

Tetralophozia setiformis (Ehrh.) Schljakov ï ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʰʝʨʘ, ~7 ʢʤ 

ʚʳʰʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61Á11'37" ʩ. ʰ. ï 58Á50'53" ʚ. ʜ., 280 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝ-

ʥʠʷ ʜʠʘʙʘʟʦʚ: ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʝ, ʚʜʦʣʴ ʩʳʨʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʱʝʣʠʥʳ, ˉ 58, 

01.08.2024, ɹʝʟʛʦʜʦʚ. PPU. ʊʘʤ ʞʝ (61,19461Á ʩ. ʰ. ï 58,84831Á ʚ. ʜ.), ʩʢʘʣʘ ʚ ʣʝ-

ʩʫ, ʫʢʣʦʥ 90Á, ʵʢʩʧʦʟʠʮʠʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ˉ 06.2019.05, 20.08.2019, ʉʝʣʠʚʘʥʦʚ, 

ʇʝʯʝʥʢʠʥʘ. PPU. ʆʙʳʯʝʥ ʥʘ ʩʢʘʣʘʭ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʚ ɿʘʧʘʜʥʦʤ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ [7] ʥʝ ʦʪʤʝʯʘʣʩʷ. 

Thuidium assimile (Mitt .) A. Jaeger ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ʚʦʩʪʦʯʥʝʝ 

ʦ. ɿʘʫʛʦʣʦʢ (61Á09'29" ʩ. ʰ. ï 58Á46'30" ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪ-

ʥʷʢʦʚ: ʥʘ ʦʪʚʝʩʥʦʡ ʩʳʨʦʡ, ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʦʡ ʩʪʝʥʝ, ˉ 132, 137, 30.07.2023, 

ɹʝʟʛʦʜʦʚ. PPU. ʈʘʥʝʝ ʙʳʣ ʩʦʙʨʘʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟ ʥʘ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʩʢʘʣʘʭ 

ʚ ʜʦʣʠʥʝ ʨ. ʃʳʧʴʷ (ˉ 454, 01.07.1995, ɹʝʟʛʦʜʦʚ, ʉʝʣʠʚʘʥʦʚ. MW, PPU). 

Tritomaria scitula (Taylor) Jșrg. ï ɼʦʣʠʥʘ ʨ. ɺʠʰʝʨʘ, ʚʦʩʪʦʯʥʝʝ ʦ. ɿʘʫʛʦʣʦʢ 

(61Á09'29" ʩ. ʰ. ï 58Á46'30" ʚ. ʜ., 260 ʤ ʥ. ʫʨ. ʤ.), ʦʙʥʘʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ: 

ʥʘ ʦʪʚʝʩʥʦʡ ʩʳʨʦʡ, ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʦʡ ʩʪʝʥʝ, ˉ 132, 30.07.2023, ɹʝʟʛʦʜʦʚ. 

PPU. ʊʘʤ ʞʝ: ʥʘ ʥʘʢʣʦʥʥʦʡ, ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʦʡ ʩʪʝʥʝ, ˉ 138, 30.07.2023, ɹʝʟ-

ʛʦʜʦʚ. PPU. ɹʳʣ ʠʟʚʝʩʪʝʥ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʮʫ ʩ ʦʙʥʘʞʝʥʠʡ ʩʣʘʥʮʝʚ 

ʥʘ ʭʨʝʙʪʝ ɺʠʰʝʨʩʢʠʡ ʂʘʤʝʥʴ ( ̄106, 28.06.2009, ɹʝʟʛʦʜʦʚ. KPABG). 

Ulota curvifolia (Wahlenb.) Sw. ï ʉʢʘʣʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʠʰʝʨʘ, 5,7 ʢʤ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʫʩʪʴʷ ʨ. ʃʳʧʴʷ (61,19461Á ʩ. ʰ. ï 58,84831Á ʚ. ʜ., 266 ʤ 

ʥ. ʫʨ. ʤ.),  ̄ 06.2019.01, 06.2019.01, 20.08.2019, ʉʝʣʠʚʘʥʦʚ, ʇʝʯʝʥʢʠʥʘ. PPU. 

ʊʘʤ ʞʝ, ʦʙʥʘʞʝʥʠʷ ʜʠʘʙʘʟʦʚ: ʥʘ ʩʳʨʦʡ ʦʪʚʝʩʥʦʡ ʩʪʝʥʝ, ˉ 54, 01.08.2024, ɹʝʟʛʦ-

ʜʦʚ. PPU. ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʦʙʥʘʞʝʥʠʷʭ ʩʣʘʥʮʝʚ ʚ ʛʦʨʥʦʡ ʯʘ-

ʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʦ ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ [7] ʙʳʣʦ ʠʟʚʝʩʪʥʦ 

ʪʦʣʴʢʦ ʩʦʦʙʱʝʥʠʝ ʇ.ʅ. ʂʨʳʣʦʚʘ: çʅʘ ʢʘʤʥʷʭ ʇʦʨʦʞʥʦʤ ʠ ɺʦʨʦʥʦʤ (ʥʘ ɺʠʰʝʨʝ)è 

[9, ʩ. 15]. ʕʪʠ ʥʘʟʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʢʦʩʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘʰʠ ʦʙʨʘʟʮʳ ʩʦʙʨʘʥʳ ʚ 

ʵʪʦʤ ʞʝ ʧʫʥʢʪʝ.  

 

2.2. ʎʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ 

 

Centaurea phrygia L. ï ʇʦʡʤʘ ʨ. ɺʠʰʝʨʘ, ʚʦʟʣʝ ʢʦʨʜʦʥʘ ʍʘʣʴʩʦʨʠʷ 

(61Á30'08" ʩ. ʰ. ï 59Á14'13" ʚ. ʜ., 400 ʤ ʥ. ʫʨ. ʤ.), ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʣʫʛ, 

ʚʙʣʠʟʠ ʣʝʪʥʝʡ ʩʪʦʷʥʢʠ, ˉ 168, 06.08.2023, ɹʝʟʛʦʜʦʚ. PPU. ʋʢʘʟʳʚʘʣʩʷ 

ʜʣʷ ʭʨʝʙʪʘ ʏʫʚʘʣʴʩʢʠʡ ʂʘʤʝʥʴ [1]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʚʠʜʦʚ ʤʭʦʚ ʚʳ-

ʨʦʩʣʦ ʜʦ ʪʨʝʭʩʦʪ ʧʷʪʠʜʝʩʷʪʠ ʜʝʚʷʪʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 77 % ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʠʜʦʚ, ʠʟʚʝʩʪʥʳʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (~465). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʣʩʷ ʩʧʠʩʦʢ ʙʨʠʦʬʣʦʨʳ ɿʘʧʘʜʥʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ: ʜʦ 245 ʚʠ-

ʜʦʚ ʤʭʦʚ ʠ 52 ʚʠʜʦʚ ʧʝʯʝʥʦʯʥʠʢʦʚ. 
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ʄʳ ʙʣʘʛʦʜʘʨʠʤ ʛʝʦʣʦʛʘ ɸ.ʗ. ʈʳʙʘʣʴʯʝʥʢʦ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ɽ.ɸ. ʉʘʚʠʯʝʚʘ ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʦʙʨʘʟʮʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʤʘʨʰ-

ʨʫʪʦʚ.  
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IN THE KAMA CIS -URALS 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʤʝʯʝʥʠʷ ʨʝʧʪʠʣʠʡ. 

ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘ-
ʜʠʦʯʘʩʪʦʪʥʳʭ ʤʠʢʨʦʯʠʧʦʚ (RFID-ʤʝʪʦʢ) ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʚʦʜʷʥʦʛʦ ʫʞʘ 
Natrix tessellata ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ, ʚ ʂʘʤʩʢʦʤ ʇʨʝʜʫʨʘʣʴʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʯʝʥʠʝ ʨʝʧʪʠʣʠʡ, RFID-ʤʝʪʢʠ, ʚʦʜʷʥʦʡ ʫʞ, Natrix 
tessellata, ʂʘʤʩʢʦʝ ʇʨʝʜʫʨʘʣʴʝ. 

 
Abstract.  This paper analyzes various methods for tagging reptiles. In addi-

tion to traditional methods, the practice of using radio-frequency microchips (RFID 
tags) is described in detail, exemplified by the study of the dice snake Natrix tessella-
ta at the northern edge of its range in the Kama Cis-Urals. 

Key words: Reptile tagging, RFID tags, habitats, dice snake, Natrix tessellata, 
The Kama Cis-Urals. 

 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʩʪʦʚʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ. 
ʇʦʤʦʯʴ ʩ ʵʪʠʤ ʤʦʛʫʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʤʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ 
ʩ ʧʦʚʪʦʨʥʳʤ ʦʪʣʦʚʦʤ. ʆʥʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ, ʦʪ ʫʯʝʪʘ ʘʙʩʦʣʶʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʜʦ ʠʟʫʯʝʥʠʷ ʤʠʛʨʘʮʠʡ ʞʠʚʦʪʥʳʭ. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʞʠʟʥʝʥʥʳʭ ʤʝʪʦʢ 
ʤʦʞʝʪ ʠʛʨʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʣʦʜʳʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʜʝʣʴʥʳʭ ʦʩʦ-
ʙʝʡ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʥʠʭ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ. 

ʊʘʢ, ʩ 2019 ʛ. ʚ ʂʘʤʩʢʦʤ ʇʨʝʜʫʨʘʣʴʝ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦ-
ʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠʩʴ ʥʘʭʦʜʢʠ ʟʤʝʡ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʝʭʘʨʘʢʪʝʨ-
ʥʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʠʜʘ ï ʚʦʜʷʥʦʛʦ ʫʞʘ Natrix tessellata (Laurenti, 1768) [1]. 
ʇʦʜʦʙʥʳʝ ʚʩʪʨʝʯʠ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦʛʦ ʘʨʝʘʣʘ ʚʳʟʳʚʘ-
ʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʠʥʪʝʨʝʩ, ʠ ʩʢʝʧʩʠʩ. ʅʝʩʦʤʥʝʥʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʜ ʙʳʣ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ ʯʝʣʦʚʝʢʦʤ, ʧʦʩʢʦʣʴʢʫ ʙʣʠʞʘʡʰʘʷ 
ʦʧʠʩʘʥʥʘʷ ʟʠʤʦʚʢʘ ʚʦʜʷʥʦʛʦ ʫʞʘ [3] ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 650 ʢʤ ʦʪ ʧʦʩʝʣʢʘ 
ɽʨʛʘʯ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ʂʫʥʛʫʨʩʢʠʡ ʨʘʡʦʥ), ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʣʠʩʴ 
ʥʘʭʦʜʢʠ. ʆʜʥʘʢʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʤʝʠ ʚʩʪʨʝʯʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ, 
ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʘʷ ʫʩʪʦʡʯʠʚʘʷ ʛʨʫʧʧʘ 
ʦʩʦʙʝʡ, ʩʧʦʩʦʙʥʘʷ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʚʳʞʠʚʘʥʠʶ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ 
ʘʨʝʘʣʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʵʪʦʡ ʛʨʫʧʧʳ, ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ, ʧʦʣʦ-
ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠʞʠʟʥʝʥʥʦʝ ʤʝʯʝʥʠʝ ʢ ʢʘʢ ʤʦʞʥʦ 
ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʦʩʦʙʝʡ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ [5] ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʥʝ-
ʩʝʥʠʝ ʤʝʪʦʢ ʢʨʘʩʢʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʨʝʧʪʠʣʠʡ, ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʦʨʷʜʢʦʚʳʝ 
ʥʦʤʝʨʘ. ʇʦʜʦʙʥʳʝ ʤʝʪʢʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʠ ʨʘʟʣʠʯʠʤʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩ-
ʩʪʦʷʥʠʷ, ʦʜʥʘʢʦ ʥʘ ʵʪʦʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ. ʇʫʩʪʴ 
ʥʘʧʨʷʤʫʶ ʚʦʟʜʝʡʩʪʚʠʝ ʢʨʘʩʢʠ ʠ ʥʝ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ 
ʦʙʲʝʢʪʘ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʝʛʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ 
ʢʨʠʧʪʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦʩʪʘʥʦʚʢʠ ʧʦʜʦʙ-
ʥʳʭ ʤʝʪʦʢ, ʦʥʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʦʯʝʥʴ ʜʦʣʛʦʚʝʯʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʦʜʚʝʨʛʘ-
ʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʥʘʥʦʩʷʪʩʷ ʥʝʟʘʜʦʣʛʦ 
ʜʦ ʣʠʥʴʢʠ. ʀʩʧʨʘʚʠʪʴ ʵʪʦ ʤʦʞʥʦ ʚʚʝʜʝʥʠʝʤ ʢʨʘʩʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʣʦ, 
ʧʦʜʢʦʞʥʦ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʠʚʥʦʩʠʪ ʥʦʚʳʝ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʝʩʤʳʢʘʶʱʝʛʦʩʷ. 

ʋ ʟʤʝʡ ʤʝʪʢʠ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʧʫʪʝʤ ʧʦʜʨʝʟʘʥʠʷ ʙʨʶʰʥʳʭ ʱʠʪʢʦʚ 
ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʣʠʙʦ ʫʜʘʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʧʠʥʥʳʭ ʱʠʪʢʦʚ 
ʥʘ ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʣʘ, ʦʜʥʘʢʦ ʵʪʠ ʤʝʪʢʠ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʪʦʣʴ-
ʢʦ ʧʨʠ ʦʪʣʦʚʝ ʠ ʙʣʠʟʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 
ʱʠʪʢʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʘʚʤʘʭ ʠʣʠ ʛʨʠʙʢʦʚʳʭ ʧʦʨʘʞʝʥʠʷʭ. 
ɺʜʦʙʘʚʦʢ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʮʝʣʦʩʪʥʦʩʪʴ ʱʠʪʢʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ 
ʚʨʝʤʝʥʠ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʥʘʤʠ ʙʳʣ ʧʦʤʝʯʝʥ ʦʜʠʥ ʚʦʜʷʥʦʡ ʫʞ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʣʠʜʦʟʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʦʧʠʩʘʥʠʷ 
ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʱʠʪʢʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʝ ʚʨʝʤʷ ʠ ʧʦʵʪʦʤʫ ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʢʪ ʧʦʩʣʝ ʦʪʣʦʚʘ ʬʦʪʦʛʨʘʬʠʨʫʝʪʩʷ ʠʣʠ ʟʘʨʠʩʦʚʳʚʘʝʪʩʷ, ʘ ʦʙ-
ʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ.  

ʇʨʠ ʵʪʦʤ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʦʠʪ ʦʪʤʝʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʣʘ, ʩʦʭʨʘʥʷʶʱʠ-
ʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ, ʪʘʢʠʝ ʢʘʢ ʪʨʘʚʤʳ, ʧʦʚʨʝʞʜʝʥʠʷ, 
ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʨʘʩʢʠ ʠ ʜʨ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʩʪʘʣ ʜʦʩʪʫʧʥʳʤ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ ï ʵʣʝʢʪʨʦʥʥʦʝ ʤʝʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʤʠʢ-
ʨʦʯʠʧʦʚ [2]. ɼʘʥʥʘʷ ʪʝʭʥʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʢʦʞʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʧʘʩʩʠʚʥʦʛʦ ʯʠ-
ʧʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʩʪʘʥʜʘʨʪʫ ISO 11784/11785 ʠ ʩʦʜʝʨʞʘʱʝʛʦ ʫʥʠʢʘʣʴʥʳʡ 
15-ʟʥʘʯʥʳʡ ʮʠʬʨʦʚʦʡ ʢʦʜ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ ʘʢʪʠʚʠʨʫʝʪʩʷ 
ʪʦʣʴʢʦ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ-ʩʯʠʪʳʚʘʪʝʣʷ. ʇʦ-
ʜʦʙʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʫʯʝʪʘ ʜʦʤʘʰʥʠʭ, ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʠʣʠ ʙʨʦʜʷʯʠʭ ʞʠʚʦʪʥʳʭ, ʥʦ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 
ʥʝ ʧʦʟʚʦʣʷʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʛʝʨʧʝʪʦʬʘʫʥʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʝʛʦʜʥʷ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦ, ʥʦ ʠ ʚʧʦʣʥʝ 
ʦʧʨʘʚʜʘʥʥʦ. ʂʦʨʧʫʩ ʤʠʢʨʦʯʠʧʘ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʨʳʪ 
ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ ʤʝʩʪʦ ʚʚʝʜʝʥʠʷ. ʈʘʟʤʝʨʥʳʡ ʨʷʜ 
ʤʠʢʨʦʯʠʧʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ (1,25Ĭ7 ʤʤ, 1,4Ĭ8,5 ʤʤ, 2,12Ĭ8,5 ʤʤ, 2,12Ĭ12 
ʤʤ, 3Ĭ15 ʤʤ, 4Ĭ32 ʤʤ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʚʘʨʠʘʥʪ 
ʧʦʜ ʨʘʟʤʝʨʳ ʞʠʚʦʪʥʦʛʦ. 
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ʏʠʧ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʥʫʪʨʠ ʩʪʝʨʠʣʴʥʦʛʦ ʠʥʲʝʢʪʦʨʘ [4], ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 
ʧʦʤʝʱʘʝʪʩʷ ʧʦʜ ʢʦʞʫ ʨʝʧʪʠʣʠʠ (ʨʠʩ. 1), ʧʦʩʣʝ ʯʝʛʦ, ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʦʙ-
ʚʦʣʘʢʠʚʘʝʪʩʷ ʚʦʣʦʢʥʘʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʫʜʦʙʥʦ ʧʦʤʝʪʠʪʴ ʞʠʚʦʪʥʦʝ, 
ʥʝ ʧʨʠʯʠʥʷʷ ʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʦʛʦ ʚʨʝʜʘ. ʉʯʠʪʳʚʘʥʠʝ ʤʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ 
ʧʨʠ ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʦʛʦ ʩʢʘʥʝʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʯʘʩʪʦʪʝ 134,2 kHz, 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʚʩʪʫʧʘʪʴ 
ʚ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʦʙʲʝʢʪʦʤ, ʝʩʣʠ ʚ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʝʨ ʠʤʧʣʘʥʪʠʨʫʝʤʦʛʦ ʤʠʢʨʦʯʠʧʘ ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʤʝʪʠʪʴ ʥʝʙʦʣʴʰʠʝ ʨʝʧʪʠʣʠʠ, ʥʘʧʨʠʤʝʨ, ʞʠʚʦʨʦʜʷʱʫʶ ʷʱʝʨʠʮʫ Zootoca 
vivipara (Lichtenstein, 1823) ʠʣʠ ʤʦʣʦʜʴ ʟʤʝʡ. ɺ ʦʩʪʘʣʴʥʦʤ ʞʝ ʧʦʜʢʦʞʥʘʷ ʠʤ-
ʧʣʘʥʪʘʮʠʷ RFID-ʤʝʪʦʢ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ 
ʢ çʠʜʝʘʣʴʥʦʡ ʤʝʪʢʝè: ʥʝ ʧʨʠʯʠʥʷʝʪ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʦʙʲʝʢʪʘ, ʥʝ ʧʦʚʳʰʘʝʪ ʝʛʦ 
ʟʘʤʝʪʥʦʩʪʴ, ʥʝ ʩʢʦʚʳʚʘʝʪ ʜʚʠʞʝʥʠʡ, ʦʩʪʘʝʪʩʷ ʜʦʩʪʫʧʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 
ʝʛʦ ʞʠʟʥʠ ʠ ʨʘʩʧʦʟʥʘʝʪʩʷ ʧʫʩʪʴ ʠ ʩ ʥʝʙʦʣʴʰʦʛʦ, ʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 
ʂʣʶʯʝʚʳʤ ʞʝ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʦʱʫʪʠʤʘʷ ʩʪʦʠʤʦʩʪʴ ʥʘʙʦʨʦʚ ʠʥʲ-
ʝʢʪʦʨʘ ʩ ʤʠʢʨʦʯʠʧʦʤ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʠʭ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʤʝʯʝʥʠʷ ʚʦʜʷʥʦʛʦ ʫʞʘ Natrix 
tessellata (Laurenti, 1768), ʥʘʭʦʜʢʠ ʢʦʪʦʨʦʛʦ ʥʦʚʳ ʜʣʷ ʂʘʤʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ. 

ɺʩʝʛʦ ʩ 2019 ʛ. ʧʨʦʠʟʦʰʣʦ ʥʝ ʤʝʥʝʝ 51 ʦʪʣʦʚʘ ʦʩʦʙʝʡ ʚʦʜʷʥʦʛʦ ʫʞʘ. 
ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ, ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ 2023, 2024 ʛʛ., ʙʳʣʦ 
ʧʨʦʚʝʜʝʥʦ ʤʝʯʝʥʠʝ 25 ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʡ, ʜʝʩʷʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪ-
ʣʘʚʣʠʚʘʣʠʩʴ ʧʦʚʪʦʨʥʦ, ʘ ʧʷʪʴ ʠʟ ʥʠʭ ʜʘʞʝ ʥʝ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ 
ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦʛʦ 
ʘʨʝʘʣʘ ʚʠʜʘ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʤʝʯʝʥʥʳʭ ʠ ʧʦʚʪʦʨʥʦ ʦʪ-
ʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʧʦʟʚʦʣʠʪ ʚ ʵʪʦʤ ʫʙʝʜʠʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʤʝʪʢʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʜʘʪʘ ʠ ʚʨʝʤʷ, ʤʝʩʪʦ ʥʘʭʦʜʢʠ, ʢʦʦʨ-
ʜʠʥʘʪʳ, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʠʜ, ʧʦʣ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
(ʜʣʠʥʘ ʪʝʣʘ, ʜʣʠʥʘ ʭʚʦʩʪʘ, ʤʘʩʩʘ), ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʚ ʪʨʝʭ ʪʦʯʢʘʭ (ʩʧʠʥʘ, ʞʠ-
ʚʦʪ, ʧʠʱʝʚʦʜ), ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʝʤʧʝʨʘʪʫʨʘ ʩʫʙʩʪʨʘʪʘ 
ʠ ʧʨʠʟʝʤʥʦʛʦ ʚʦʟʜʫʭʘ, ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ), ʪʠʧ ʩʫʙʩʪʨʘʪʘ, ʧʦʟʘ 
ʠ ʠʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ (ʨʠʩ. 2). ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʬʦʪʦ-
ʩʲʝʤʢʘ ʬʦʣʠʜʦʟʘ ʛʦʣʦʚʳ ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ. 

ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟ-
ʚʦʣʷʪ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʤʦʨʬʦʣʦʛʠʶ, ʪʝʨʤʦʙʠʦʣʦʛʠʶ, ʧʦʚʝ-
ʜʝʥʠʝ, ʩʝʟʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʜʘ ʚ 
ʥʝʪʠʧʠʯʥʳʭ ʜʣʷ ʥʝʛʦ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ, ʥʦ ʠ ʜʝʪʘʣʴʥʝʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʷ-
ʟʠ ʤʝʞʜʫ ʥʠʤʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʚʷʟʢʝ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʩʦʙʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʤʝʯʝ-
ʥʠʷ ʨʝʧʪʠʣʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʜʢʦʞʥʫʶ ʠʤʧʣʘʥʪʘ-
ʮʠʶ RFID-ʤʝʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʫ ISO 11784/11785. ʊʘʢʦʡ ʩʧʦʩʦʙ 
ʤʝʯʝʥʠʷ ʫʞʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʥʘʠʙʦʣʝʝ ʩʝʚʝʨʥʦʡ ʜʦʩʪʦʚʝʨ-
ʥʦ ʠʟʚʝʩʪʥʦʡ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʚʦʜʷʥʦʛʦ ʫʞʘ, ʘ ʩ ʫʯʝʪʦʤ ʝʝ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʠʟʫʯʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʦʙʝʡ ʩʣʦʞʥʦ ʧʝʨʝ-
ʦʮʝʥʠʪʴ. 
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Perm State Humanitarian Pedagogical University 

24, Sibirskaja, 614990, Perm, Russia 

 

ASSESSMENT OF THE QUALITY OF LIFE OF UNIVERSITY  

STUDENTS IN THE CIT Y OF PERM 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʩʨʘʚʥʝʥʠʷ ʩʘʤʦʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥ-

ʪʘʤʠ ʚʫʟʦʚ ʛ. ʇʝʨʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʪʘʢ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʛʨʫʧʧʘʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʦʩʪʴ ʩʦʮʠʘʣʴʥʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʦʡ 

ʚʳʙʦʨʢʠ. ʆʪʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʰʢʘʣ ʦʧʨʦʩʥʠʢʘ ʧʦ-ʨʘʟʥʦʤʫ ʢʦʨʨʝʣʠʨʫʶʪ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʝ, ʦʧʨʦʩʥʠʢ SF-36, ʩʪʫʜʝʥʪ. 

 

Abstract. Using the example of comparing the self-assessment of the level 

of health of students of several faculties of higher education institutions in Perm, it is 

shown that both individual and average parameters in individual groups differ signifi-

cantly, despite the proximity of the social and age characteristics of the sample under 

study. Individual indicators of the questionnaire scales correlate differently 

in different groups. 

Key words: quality of life, health, SF-36 Survey, student. 

 

ʇʦʥʷʪʠʝ çʢʘʯʝʩʪʚʦ ʞʠʟʥʠè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩʦ ʟʜʦʨʦʚʴʝʤ 

ʢʘʢ ʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʘ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ. ɿʘʧʦʣʥʝʥʠʝ ʘʥ-

ʢʝʪʳ-ʦʧʨʦʩʥʠʢʘ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʠ ʘʥʘʣʠʟ ʵʪʠʭ ʘʥʢʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦ-

ʛʦ ʢʣʶʯʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ, ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʜʦʧʦʣʥʷʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥ-

ʢʫ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ: ʪʘʢʠʭ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʘʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʫʩʣʦʚʠʷ ʞʠʟʥʠ, ʤʘʪʝʨʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ [2; 3; 5; 7]. 

ʉʨʝʜʠ ʤʝʪʦʜʠʢ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʚʠʜʥʦʝ ʤʝ-

ʩʪʦ ʟʘʥʠʤʘʝʪ ʦʧʨʦʩʥʠʢ Short Form ï SF-36, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʱʠʡʩʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʧʦʧʫ-

ʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1; 4; 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʦʮʝʥʢʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʩʚʦʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʢ ʩʚʦʝʤʫ 

ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʧʩʠʭʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ; 

ï ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʰʢʘʣ ʦʧʨʦʩʥʠʢʘ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʩʪʫʜʝʥʪʦʚ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ SF-36 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ʄʇʆʂɾ). 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʚʫʟʦʚ ʇʝʨʤʠ ʚ ʷʥʚʘʨʝ-

ʬʝʚʨʘʣʝ 2021 ʛ. ɺʳʙʦʨʢʫ ʩʦʩʪʘʚʠʣʠ 64 ʩʪʫʜʝʥʪʘ ʦʪ 18 ʜʦ 25 ʣʝʪ: 34 ʩʪʫʜʝʥʪʘ 

ʬʘʢʫʣʴʪʝʪʘ ʧʩʠʭʦʣʦʛʠʠ, 30 ʩʪʫʜʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʬʘʢʫʣʴʪʝʪʦʚ 

ʨʘʟʥʳʭ ʚʫʟʦʚ ʛʦʨʦʜʘ ʇʝʨʤʠ. 

ʆʧʨʦʩʥʠʢ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʨʝʩʧʦʥʜʝʥʪʘ 

ʧʦ ʰʢʘʣʘʤ: ʬʠʟʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ï PF, ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ï RP, VT ʠ ʚʢʣʘʜ ʚ ʵʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ï BP, ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ï MH, 

RE, SF, ʘ ʪʘʢʞʝ ʦʙʱʫʶ ʦʮʝʥʢʫ ʨʝʩʧʦʥʜʝʥʪʦʤ ʨʦʣʠ ʩʦʩʪʦʷʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ï 

GH ʚ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʠʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠ-

ʯʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʊ-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦ ʇʠʨʩʦʥʫ. ʈʘʩʯʝʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʚ ʧʨʦʛʨʘʤʤʝ Statistika 10 for Windows. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʩʧʳʪʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʩʪʫʜʝʥʪʦʚ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʬʘ-

ʢʫʣʴʪʝʪ (ʛʨ. 1), ʩʙʦʨʥʘʷ ʛʨʫʧʧʘ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ (ʛʨ. 2)) ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪ-

ʨʘʤ, ʢʘʢ: 

ï ʞʠʟʥʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (VT) ï ʰʢʘʣʘ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʦʮʝʥʢʫ ʦʱʫ-

ʱʝʥʠʷ ʚ ʩʝʙʝ ʧʦʣʥʦʪʳ ʩʠʣ ʠ ʵʥʝʨʛʠʠ: ʯʝʤ ʚʳʰʝ ʙʘʣʣ, ʪʝʤ ʚʳʰʝ ʦʱʫʱʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ï ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ (MH) ï ʰʢʘʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʪʨʦʝʥʠʷ, ʪʨʝ-

ʚʦʞʥʦʩʪʠ, ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ; ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʜʝʧʨʝʩʩʠʚʥʳʭ, ʪʨʝʚʦʞʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʚʳʩʦʢʠʝ ï 

ʦ ʧʩʠʭʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ; 

ï ʨʦʣʝʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

(RE) ï ʰʢʘʣʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ, ʚʳʩʦʢʠʝ ï ʢʘʢ ʦʙʣʝʛʯʝʥʠʝ ʨʘʙʦʪʳ ʙʣʘʛʦʜʘ-

ʨʷ ʭʦʨʦʰʝʤʫ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1 ʠ ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙ-

ʣʠʮʳ, ʧʦ ʚʩʝʤ ʥʘʟʚʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʳʰʝ ʩʘʤʦʦʮʝʥʢʘ ʫ ʩʪʫʜʝʥʪʦʚ ʩʙʦʨʥʦʡ 

ʛʨʫʧʧʳ (ʛʨ. 2). 
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ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʩʘʤʦʦʮʝʥʢʠ ʧʦ ʰʢʘʣʘʤ ʦʧʨʦʩʥʠʢʘ 
SF-36 ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

p 1 2 

ʇʩʠʭʦʣʦʛʠ, n=34 ʉʙʦʨʥʘʷ, n=30 

PF 87,31 95,40 0,087 

RP 71,15 73,00 0,895 

VT 45,77 63,80 0,011 

MH 54,15 71,04 0,014 

RE 35,90 68,00 0,025 

SF 72,12 76,50 0,644 

BP 74,46 82,96 0,316 

GH 70,46 59,56 0,092 

ʇʨʠʤʝʯʘʥʠʝ: ʧʩʠʭʦʣʦʛʠ ï ʩʪʫʜʝʥʪʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ; ʩʙʦʨʥʘʷ ï ʩʪʫʜʝʥʪʳ 

ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ; ʨ ï ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ 1 ʠ 2. 

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʠ ʩʪʫʜʝʥʪʳ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʙʦʣʝʝ ʧʦʣʥʳʤʠ ʩʠʣ ʠ ʵʥʝʨʛʠʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʝʜʝʥʠʶ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʦʱʫʱʝʥʠʶ ʩʚʦʝʡ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘ-

ʞʘʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʫʯʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ɿʥʘʯʝʥʠʝ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (VT) ʚ ʵʪʦʡ ʛʨʫʧʧʝ ï 63,80, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ ʧʩʠʭʦʣʦ-

ʛʦʚ ï 45,77, ʪ. ʝ. ʧʦʯʪʠ ʥʘ 20 ʙʘʣʣʦʚ ʥʠʞʝ. 

 

 
 

ʈʠʩ. 1. ʉʘʤʦʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ (ʧʩʠʭʦʣʦʛʠ) ʠ ʩʪʫʜʝʥʪʘʤʠ ʜʨʫʛʠʭ ʬʘʢʫʣʴʪʝʪʦʚ (ʩʙʦʨʥʘʷ) 

 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʩʪʫʜʝʥʪʦʚ ʩʙʦʨʥʦʡ ʛʨʫʧʧʳ 

ʧʦ ʰʢʘʣʘʤ: MH ï ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ (71,04) ʠ RE ï ʨʦʣʝʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ (68,0), ï ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʚʥʝʤ ʧʦʣʦ-
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ʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝʤ ʥʘ ʪʝʢʫʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺʝʨʦʷʪʥʦ, ʪʨʝ-

ʚʦʞʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʥʝ ʦʤʨʘʯʘʶʪ ʧʩʠʭʠʯʝʩʢʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʩʪʫʜʝʥʪʦʚ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʢʨʠʪʠʯʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʫʜʝʥʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʢ ʚʢʣʘʜʫ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʛʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʙʱʠʡ ʫʨʦʚʝʥʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʳʭ 

ʰʢʘʣ ʦʧʨʦʩʥʠʢʘ ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ. ʝ. ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʝ 

ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʩʘʤʦʦʮʝʥʢʠ ʩʦʛʣʘʩʫʝʪʩʷ ʫ ʩʪʫʜʝʥʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʜʨʫʛʠʭ ʬʘʢʫʣʴʪʝʪʦʚ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ (ʨʠʩ. 2). 
 

 
ʈʠʩ. 2. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʰʢʘʣ ʦʧʨʦʩʥʠʢʘ 

ʫ ʩʪʫʜʝʥʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʠ ʩʙʦʨʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ 

 
ʋ ʧʩʠʭʦʣʦʛʦʚ ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ (GH) ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝ-

ʣʠʨʫʝʪ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ (MH) ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ (PF) ʩʦʩʪʦʷʥʠʡ, ʘ ʪʘʢ-
ʞʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (VT). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʩʚʦʝʤʫ ʫʨʦʚʥʶ 
ʟʜʦʨʦʚʴʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʩʦʩʪʘʚʘ. ʂ ʪʦʤʫ ʞʝ, ʝʩʣʠ ʫʯʝʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪ-
ʜʝʣʴʥʳʤʠ ʰʢʘʣʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʴ ʤʝʞʜʫ ʚʢʣʘʜʦʤ ʚ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʨʘʚʥʦ ʢʘʢ ʠ ʨʦʣʴ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 
ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (RP), ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʠ ʛʘʨʤʦʥʠʯʥʦʡ. 

ɺ ʩʙʦʨʥʦʡ ʛʨʫʧʧʝ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 
ʚʩʝʤʠ ʦʪʜʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: çʚʩʝ ʩʦ ʚʩʝʤ ʩʚʷʟʘʥʦè. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ 
ʥʠ ʥʘ ʦʜʠʥ ʠʟ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʚʣʠʷʝʪ ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʜʦʨʦ-
ʚʴʷ, ʪ. ʝ. ʥʝʪ ʥʠ ʦʜʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʦʙʦʙʱʝʥʥʳʤ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝ-
ʣʝʤ ʟʜʦʨʦʚʴʷ. ʊʘʢʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʞʝʩʪʢʠʝ ʩʚʷʟʠ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʤʝʥʴʰʠʡ 
ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ, ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ. 
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ɺʳʚʦʜ 

 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ï ʵʪʦ ʤʥʦʛʦʤʝʨʥʘʷ, ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʜʠʚʠʜʦʤ ʩʚʦʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʡ ʚ ʨʘʤʢʘʭ ʣʠʯʥʳʭ ʫʙʝʞʜʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʲ-

ʝʜʠʥʝʥʠʝ ʠʥʜʠʚʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʫʯʝʙʳ ʥʘ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʘʭ) ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʘʤʦʦʮʝʥʦʯʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʭ ʢʘʯʝʩʪʚʘ ʠʭ ʞʠʟʥʠ. 
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ARKING ACTIVITY OF BROWN BEARS  

IN THE VISHERSKY  NATURE RESERVE 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘʨʢʠʨʦʚʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʫʨʳʭ ʤʝʜʚʝʜʝʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢ-

ʪʦʤ ʠʟʫʯʝʥʠʷ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʥʘʢʦʧʣʝʥ ʙʦʛʘ-

ʪʳʡ ʦʧʳʪ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ [1; 2; 3; 4]. ɿʘʧʦʚʝʜʥʠʢ 

çɺʠʰʝʨʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʫʨʘʣʴʩʢʦʡ ʛʦʨʥʦ-ʪʘʝʞʥʦʡ ʟʦʥʝ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʘʨʢʠʨʦʚʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 2019 ʛ. ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ 

ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɼʣʷ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʚʳʙʨʘʥ ʶʛʦ-ʟʘʧʘʜʥʳʡ 

ʫʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 30000 ʛʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʦʧʳ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʤʘʨʢʠʨʦʚʦʯʥʳʝ ʜʝʨʝʚʴʷ, ʪʫʨʠʩʪʠʯʝ-

ʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʬʦʪʦʣʦʚʫʰʢʠ.  

 

Abstract. The marking activity of drown bears in the object of study by many 

researchers and currently a wealth of experience has already been accumulated in var-

ious geograpfical zones of Russia [1; 2; 3; 4]. The Vishersky Nature Reserve is locat-

ed in the North Ural mountain ï taiga zone of tht northeast of the Perm Territory. 

Field studies of marking activity in the Vishersky Nature reserve have been carried 

out since 2019 and continue to the present time. For regular observations, the south-

western section of the reserve with a total area of about 30000 hectares was chosen, 

on which trails with varying begrees of anthropogenic impact are located.  

Key words: brown bear, marking trees, tourist load, camera traps. 

                                                           
É ɿʠʤʠʥ ʉ.ɺ., 2024 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʶʛʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ [1]. 

ʇʦʠʩʢ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʘʨʰʨʫʪʥʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʥʦʩʠʣʘʩʴ ʩʣʝ-

ʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʥʦʤʝʨ ʤʝʪʢʠ, ʧʦʨʦʜʘ ʜʝʨʝʚʘ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʤʝʩʪʦʧʦʣʦ-

ʞʝʥʠʝ, ʚʳʩʦʪʘ ʠ ʩʚʝʞʝʩʪʴ ʤʝʪʦʢ. ʉ ʧʦʤʦʱʴʶ ʨʫʣʝʪʢʠ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ ʫʯʝʪʯʠʢʘ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʘʥʪʠʤʝʪʨʘ ʠʟʤʝʨʷʣʘʩʴ ʦʢʨʫʞʥʦʩʪʴ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ʠ ʩ ʧʦʤʦʱʴʶ 

ʜʝʣʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʥʘ ʯʠʩʣʦ çʧʠè (3,14) ʦʧʨʝʜʝʣʷʣʩʷ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ. ʀʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʬʦʪʦʣʦʚʫʰʢʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʨʝʞʠʤʘ çʬʦʪʦʚʠʜʝʦʬʠʢʩʘʮʠʷè ʜʣʠ-

ʪʝʣɹʥʦʩʪʴʶ ʦʪ 20 ʜʦ 30 ʩʝʢʫʥʜ ʠ ʚʨʝʤʝʥʝʤ ʩʨʘʙʘʪʳʚʘʥʠʷ 1ï2 ʩʝʢʫʥʜʳ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʝʪʦʢ ʥʘ ʤʝʩʪʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ 

çɺʠʰʝʨʩʢʠʡè ʦʙʥʘʨʫʞʝʥʦ 66 ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ, 

ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʨʦʧʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʜʴʤʠ 

ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʄʝʪʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʘʢ ʚ ʥʠʟʠʥʘʭ 

ʚ ʧʨʠʨʫʩʣʦʚʦʡ ʟʦʥʝ, ʪʘʢ ʠ ʥʘ ʧʨʝʜʛʦʨʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘ ʛʨʘʥʠʮʝ ʩ ʛʦʨʥʳʤ ʢʨʠʚʦ-

ʣʝʩʴʝʤ, ʛʜʝ ʤʝʪʢʠ ʫʞʝ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ.  

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʤʝʪʢʠ ʦʜʠ-

ʥʦʯʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʪʚʦʣʘʤʠ ʜʝʨʝʚʴʝʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʧʠʭʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 93,9 %, ʦʩʪʘʣʴʥʳʝ 6,1 % ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʝʣʠ 

(ʪʘʙʣ. 1). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʰʠ ʜʘʥʥʳʝ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ ʚ ʩʦ-

ʩʝʜʥʝʤ ʇʝʯʦʨʦ-ʀʣʳʯʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʛʜʝ ʜʦʣʷ ʧʠʭʪʳ ʩʦʩʪʘʚʣʷʝʪ 34,3 %, ʝʣʠ ï 

41 % [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʣʠʟʢʠ ʩ ʜʘʥʥʳʤʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦ-

ʢʘ, ʛʜʝ ʜʦʣʷ ʧʠʭʪʳ ʨʘʚʥʘ 81 % [1]. 
 

Tʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ  

ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè 

ʇʦʨʦʜʘ ʤʘʨʢʠʨʦʚʦʯʥʦʛʦ ʜʝʨʝʚʘ 
ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʰʪʫʢ % 

ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica) 62 93,9 

ɽʣʴ ʩʠʙʠʨʩʢʘʷ (Picea obovata) 4 6,1 

ɺʩʝʛʦ 66 100 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʜʝʨʝʚʴʷʭ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ ʤʝʪʢʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ. 

ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʩʪʚʦʣʦʚ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

ʧʠʭʪ (n = 62), ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ, ʩʦʩʪʘʚʠʣ 

23 ʩʤ. ɺ ʮʝʣʦʤ ʞʝ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʚʩʝʭ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʦʢʘʟʘʣʩʷ ʨʘ-

ʚʝʥ 22,5 ʩʤ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ 

ʠ ʥʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ (26 ʠ 27 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 2).  



          ɺɽʉʊʅʀʂ ʇɻɻʇʋ                                                                 ʉʝʨʠʷ ˉ 2. ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
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ʊʘʙʣʠʮʘ 2 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʦʚ ʤʘʨʢʠʨʦʚʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʙʫʨʦʛʦ 

ʤʝʜʚʝʜʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè 

ɼʨʝʚʝʩʥʘʷ ʧʦʨʦʜʘ 
ʂʦʣʠʯʝʩʪʚʦ,        

ʰʪ. 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʩʤ 

ʤʠʥ. ʤʘʢʩ. ʩʨʝʜʥ. 

ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica) 62 11 31 23 

ɽʣʴ ʩʠʙʠʨʩʢʘʷ (Picea obovata) 4 21 24 22,5 

 

ʇʘʨʘʤʝʪʨʳ ʧʦʚʨʝʞʜʘʶʱʠʭ ʤʝʪʦʢ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ. 100 % ʤʘʨʢʠʨʦʚʦʯ-

ʥʳʭ ʜʝʨʝʚʴʝʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè, ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʟʘʜʠ-

ʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʘʢʫʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 8 % ʩʣʫʯʘʝʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʦ-

ʪʠʚʦʨʝʯʘʪ ʤʥʝʥʠʶ ʅ.ʅ. ʈʫʢʦʚʩʢʦʛʦ [4], ʯʪʦ ʩʨʝʜʠ ʤʝʪʦʢ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʫʩʳ, ʘ ʚ ʘʟʠʘʪʩʢʦʡ ï ʟʘʜʠʨʳ. ʉʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʟʘʜʠʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 205 ʩʤ, ʯʪʦ ʧʨʝʚʳ-

ʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʢʫʨʠʣʴʩʢʦʡ (199 ʩʤ) ʠ ʩʠʭʦʪʵ-ʘʣʠʥʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (178 ʩʤ) 

[1]. ʈʘʟʥʠʮʘ ʚ ʜʘʥʥʦʤ ʧʘʨʘʤʝʪʨʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʩʚʷʟʘʥʘ ʩ ʬʠʟʠʯʝʩʢʠʤʠ 

ʨʘʟʤʝʨʘʤʠ ʞʠʚʦʪʥʳʭ, ʪ. ʢ. ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨ-

ʩʢʠʡè ʚ ʘʧʨʝʣʝ-ʤʘʝ, ʢʦʛʜʘ ʞʠʚʦʪʥʳʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʧʦ ʥʘʩʪʫ, ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 

ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 0,5ï1 ʤ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʦʜʥʦ ʜʝʨʝʚʦ ʩ ʟʘʧʘʭʦʚʳʤʠ ʤʝʪʢʘʤʠ (çʧʷʪʥʘ ʧʦʯʝʩʦʚè), ʧʨʠ 

ʵʪʦʤ ʥʘ ʂʫʨʠʣʘʭ çʧʷʪʥʦ ʧʦʯʝʩʦʚè ʠʤʝʶʪ 52 % ʜʝʨʝʚʴʝʚ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʉʠ-

ʭʦʪʵ-ɸʣʠʥʷ ï 65 % [1]. 

ʉʚʝʞʝʩʪʴ ʤʝʪʦʢ. ɺ ʠʶʥʝ 2024 ʛ. ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʦʜʠʥ ʩʚʝʞʠʡ 

ʟʘʜʠʨ ʠ ʦʜʠʥ ʩʚʝʞʠʡ ʧʦʢʫʩ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 3 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. ʉʦʛʣʘʩʥʦ ʚʳ-

ʚʦʜʫ ɸ.ʇ. ɹʝʨʟʘʥʘ, çʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʙʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʤʘʨʢʝʨʦʚ ʧʦʚʨʝ-

ʞʜʘʶʱʠʤʠ ʤʝʪʢʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʬʦʥʝ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷ-

ʮʠʠ, ʠʩʢʣʶʯʘʶʱʝʛʦ ʠʟʲʷʪʠʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʦʩʦʙʝʡè [1], ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʦ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʨʢʠʨʦʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʨʳʭ ʤʝʜʚʝʜʝʡ 

ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʤʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʪʨʦʧʘʭ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʜʴʤʠ. ʅʘ ʪʨʦʧʘʭ 

ʩ ʚʳʩʦʢʦʡ ʪʫʨʠʩʪʩʢʦʡ ʥʘʛʨʫʟʢʦʡ (300 ʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ) ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ 51 ʤʘʨʢʝʨ, ʠʣʠ 77,2 %. ʇʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2,68 ʤʝʪʢʠ 

ʥʘ 1 ʢʤ. ʅʘ ʪʨʦʧʘʭ ʩ ʥʠʟʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʩʦʪʨʫʜ-

ʥʠʢʘʤʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 15 ʤʘʨʢʝʨʦʚ, ʠʣʠ 22,7 % ʦʪ ʦʙʱʝʛʦ ʯʠʩ-

ʣʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʢʘʟʘʣʦʩʴ 0,5 ʤʘʨʢʝʨʘ ʥʘ 1 ʢʤ. ʊʦ ʝʩʪʴ ʥʘ ʪʨʦʧʘʭ 

ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʤʘʨʢʠʨʦʚʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ 

ʙʦʣʝʝ ʯʝʤ ʚ ʧʷʪʴ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʯʘʩʪʢʘʤʠ, ʛʜʝ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥ-

ʥʳʤʠ ʚ ʇʝʯʦʨʦ-ʀʣʳʯʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

8,4 [2]. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʙʫʨʳʤʠ ʤʝʜʚʝʜʷʤʠ ʫʢʘʟʘʪʝ-

ʣʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʝʥʜʦʚ ʥʘ ʪʫʨʠʩʪʩʢʠʭ ʪʨʦʧʘʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ çʤʘʨʢʠ-

ʨʦʚʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʘʤʮʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʨʘʶʪʩʷ ʧʦʜʘʚʠʪʴ ʠʥʳʝ ʤʝʪʢʠè [1] 

(ʨʠʩ. 1). 


