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ʈɽʐɽʅʀɽ ʇʈʆɹʃɽʄʓ ʉʅʀɾɽʅʀʗ ʇʈʀɽʄʀʉʊʆʉʊʀ  

ɺʆɼʆʅɸɻʅɽʊɸʊɽʃʔʅʓʍ ʉʂɺɸɾʀʅ ʇʋʊɽʄ ʇʈʀʄɽʅɽʅʀʗ  

ʕʅɿʀʄʅʆʁ ʂʀʉʃʆʊʅʆʁ ʆɹʈɸɹʆʊʂʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ  

ʉʆʉʊɸɺɸ ñSMARTFLOWò ɼʃʗ ʇʆɼɼɽʈɾɸʅʀʗ ʇʃɸʉʊʆɺʆɻʆ ɼɸɺʃɽʅʀʗ  

ʇʈʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ʉʂɺɸɾʀʅ ʅɸ ʄɽʉʊʆʈʆɾɼɽʅʀʀ ʠʤ. ɺ. ʌʀʃɸʅʆɺʉʂʆɻʆâ 

 

ʂʘʨʪʦʝʚ ʄʘʛʦʤʝʜ-ɸʤʠʥ ʄʠʢʘʠʣʦʚʠʯ1*, ɸʙʫʪʘʣʠʝʚʘ ʀʣʴʤʠʨʘ ʈʘʩʪʷʤʦʚʥʘ2, ʉʝʨʝʙʨʷʢʦʚ 

ɸʥʜʨʝʡ ʆʣʝʛʦʚʠʯ3 
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ɸʥʥʦʪʘʮʠʷ. ʕʪʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʩʥʠʞʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʚʦʜʦʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʤʝʥʠ ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ. ʕʪʦ ʚʳʟʚʘʥʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ, ʚʢʣʶʯʘʷ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦ-

ʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ. ʊʘʢʞʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʥʟʠʤʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʘ 

ñSmartFlowò, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʣʘʩʪʝ ʯʝʨʝʟ ʫʧʨʘʚʣʷʝʤʫʶ ʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ. ʕʪʦʪ 

ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʤʥʦʞʝʩʪʚʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʘʯʢʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʦʥʥʦʡ ʞʠʜʢʦʩʪʠ 

ʚʛʣʫʙʴ ʧʣʘʩʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʦʟʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʛʠʙʢʦʩʪʴ ʚ ʚʳʙʦʨʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʠʩʣʦʪ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʠʤʝʥʠ ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʚ ʩʭʦʞʠʭ ʩʠʪʫʘʮʠʷʭ ʚ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʚʦʜʥʝʥʠʝ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠʝʤʠʩʪʦʩʪʴ, ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ ʧʣʘʩʪʘ, ʩʦʣʷʥʦ-

ʢʠʩʣʦʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʂʘʨʪʦʝʚ ʄ.-ɸ. ʄ., ɸʙʫʪʘʣʠʝʚʘ ʀ. ʈ., ʉʝʨʝʙʨʷʢʦʚ ɸ. ʆ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝ-

ʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʚʦʜʦʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʵʥʟʠʤʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʘ ñSmartflowò ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʥʘ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʠ ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ // ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 2024.  ̄ 1 (92). ʉ. 8ï13. 

https://doi.org/10.54398/20776322_2024_1_8. 

 

SOLVING  THE PROBLEM  OF REDUCING THE INJECTIVITY   

OF WATER  INJECTION  WELLS  BY USING ENZYMATIC  ACID  TREATMENT   

USING THE "SMARTFLOW"  COMPOSITION  TO MAINTAIN  RESERVOIR PRESSURE 

DURING THE OPERATION  OF WELLS  AT THE V. FILANOVSKY  FIELD  
 

Magomed-Amin M. Kartoev1*, Ilmira R. Abutalieva2, Andrey O. Serebryakov3 
1,2Astrakhan State Technical University, Astrakhan, Russia 
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Abstract. This article is devoted to the problem of reduced injectivity of water injection wells at the 

Filanovsky field. This is caused by contamination of the bottomhole formation zone, including mechanical 

impurities and oil products, which cannot be completely eliminated. This article analyzes various causes of reduced 

injectivity, including high paraffin content in oil, which reduces the filtration properties of the porous medium. 

                                                           
â ʂʘʨʪʦʝʚ ʄ.-ɸ. ʄ., ɸʙʫʪʘʣʠʝʚʘ ʀ. ʈ., ʉʝʨʝʙʨʷʢʦʚ ɸ. ʆ., 2024. 
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The influence of carbonate components and terrigenous reservoirs on the efficiency of acid treatment of the 

bottomhole zone is also investigated. To solve this problem, enzymatic acid treatment using ñSmartFlowò, which 

is formed directly in the formation through a controlled chemical reaction, is proposed. This method has many 

advantages, including the ability to pump the stimulation fluid deep into the formation, no corrosion of equipment 

and flexibility  in selecting the concentration of acid to be formed. This approach represents a promising solution 

for increasing oil production at the Filanovsky field and can be applied in similar situations in the oil industry. 

Keywords: waterflooding, reservoir pressure, injectivity, bottomhole formation zone, hydrochloric acid 

treatment 

For citation: Kartoev M.-A. M., Abutalieva I. R., Serebryakov A. O. Solving the problem of reducing 

the injectivity of water injection wells by using enzymatic acid treatment using the ñSmart-flowò composition 
to maintain reservoir pressure during the operation of wells at the V. Filanovsky field. Geology, Geography 

and Global Energy. 2024;1(92):8ï13. https://doi.org/10.54398/20776322_2024_1_8 (In Russ.). 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʟʘʚʦʜʥʝʥʠʷ. ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʚʳʪʝʩʥʷʶʱʠʤ, ʟʘʤʝʱʘʶʱʠʤ ʥʝʬʪʴ ʘʛʝʥʪʦʤ. 

ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʘʚʦʜʥʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʘʛʥʝʪʘʥʠʝ ʚʦʜʳ ʚ ʧʣʘʩʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʤʧʳ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠ-

ʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʦʪʜʘʯʠ ï 50ī60 % ʦʪ ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ. 

ʇʣʘʩʪʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞ-

ʥʳʤ ʚʳʪʝʩʥʝʥʠʝ ʥʝʬʪʠ ʠʟ ʫʯʘʩʪʢʦʚ ʩ ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʧʫʪʴ ʜʣʷ ʟʘʢʘʯʠʚʘʝ-

ʤʦʡ ʚʦʜʳ ʙʣʦʢʠʨʫʶʪ ʟʘʩʦʨʝʥʥʳʝ ʯʘʩʪʠʮʘʤʠ ʟʦʥʳ ʧʣʘʩʪʘ. ʅʘʣʠʯʠʝ ʟʘʛʨʷʟʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʚʝʨʜʳʝ 

ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ (ʊɺʏ) ʠ ʥʝʬʪʴ, ʚ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʧʣʘʩʪ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʚʢʣʶʯʘʷ ʟʘʩʦʨʝʥʠʝ ʟʦʥʳ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠ ʟʘʢʫʧʦʨʢʫ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʤ. ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠ-

ʞʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʝʦʢʦʤʩʢʦʡ ʟʘʣʝʞʠ ʚʚʠʜʫ ʥʝʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʟʘʢʘʯʢʝ ʚʦʜʳ 

ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʚʦʜʦʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʧʦʚʳʰʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʚʦʜʦʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʜʠʩʧʝʨ-

ʛʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʧʨʠʤʝʩʝʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ. 

ʅʝʢʦʪʦʨʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʜʝʨʞʘʪ ʥʝʬʪʴ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ, ʢʦʪʦʨʳʡ 

ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʙʣʠʟʢʦʡ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ (60ï70Á C) [7]. ʇʨʠ ʟʘʢʘʯʢʝ 

ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʧʦʜ ʪʘʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʘʨʘʬʠʥ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʚ ʥʝʬʪʴ, ʯʪʦ ʧʨʠ-

ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʢʚʘʞʠʥ [1]. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʨʘʚʥʦʚʝʩʠʝ ʚ ʪʘʢʠʭ ʤʥʦ-

ʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʘʢ ʥʝʬʪʴ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ ʧʨʠ ʚʥʫʪʨʠ-

ʢʦʥʪʫʨʥʦʤ ʟʘʚʦʜʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʘʯʠʚʘʪʴ çʛʦʨʷʯʫʶ ʚʦʜʫè. 

ʆʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʩʥʠʞʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʚʦʜʦʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʟʘʢʘʯʢʠ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ. ɸ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ 

ʩʣʫʞʠʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʢʣʶʯʠʪʴ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʚʦʜʝ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʚ ʧʣʘʩʪ, ʚ ʚʠʜʝ ʊɺʏ ʠ ʥʝʬʪʠ, ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʷʚʣʷʝʪʩʷ ʟʘʩʦʨʝʥʠʝ ʧʨʠʟʘ-

ʙʦʡʥʦʡ ʟʦʥʳ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʟʘʢʫʧʦʨʢʝ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʦʜʘ ʧʨʦʥʠʢʘʝʪ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ. ɿʘ-

ʛʨʷʟʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʧʣʘʩʪʘʭ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘ-

ʞʠʥ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʧʦʪʝʨʝ ʜʦʙʳʯʠ ʥʝʬʪʠ. ʇʨʠ ʟʘʢʘʯʢʝ ʚ ʧʣʘʩʪ ʚʦʜʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʪʚʝʨʜʳʭ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʢʘʢ ʧʝʨʬʦʨʘʮʠ-

ʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʪʘʢ ʠ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ ʧʣʘʩʪʘ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʜʣʷ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ ʵʪʫ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ ʚ ʘʧʧʘʨʘʪʘʭ ʫʩʪʘʥʦʚʢʠ ʧʦʜʛʦʪʦʚʢʠ 

ʥʝʬʪʠ (ʋʇʅ) ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʩʣʦʷ (ʨʠʩ. 1). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʩʣʦʷʤʠ, ʥʝ ʨʝʰʝʥʳ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʩʣʦʡ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʝʬʪʠ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʠ ʜʦʙʳʯʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ. ʅʘʢʦʧʣʝʥʠʝ ʠʭ 

ʚ ʝʤʢʦʩʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʯʨʝʚʘʪʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʤʫʣʴʩʠʠ ʥʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʘʟʨʫʰʝʥʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ (ʪʨʝʙʫʶʪ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʠ ʦʪʩʪʘʠʚʘʥʠʷ, ʦʙ-

ʨʘʙʦʪʢʠ ʚʳʩʦʢʠʤʠ ʜʦʟʘʤʠ ʜʝʵʤʫʣʴʛʘʪʦʨʘ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠ,̫ ʬʠʣʴʪʨʘʮʠʠ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ, ʠʭ ʫʪʠʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ. 

ɿʘʜʘʯʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ ʤʦʞʝʪ ʩʚʝʩʪʠʩʴ ʢ ʪʨʝʤ ʧʨʠʯʠʥʘʤ: ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʦʨʦʜʳ; ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʥʘ ʬʣʶʠʜʳ ʚ ʇɿʇ; ʫʜʘʣʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ. ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʧʫʪʝʤ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ ʢʠʩʣʦʪʘʤʠ, ʘ ʚʪʦʨʘʷ ï ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʪʨʝʪʴʷ ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʝʨʚʳʭ ʜʚʫʭ. ʄʦʛʫʪ ʙʳʪʴ ʧʨʠ ʵʪʦʤ ʚʳʙʨʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʝʨʚʦʡ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, çʨʘʩʪʚʦʨʠʪʝʣʴ ï ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘè, çʨʘʩʪʚʦʨʠʪʝʣʴ ï ʇɸɺ ï ʩʦʣʷʥʘʷ ʢʠʩ-

ʣʦʪʘè. ɺ ɻ ʪʦʤ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪʢʘ ʇɿʇ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʦʯʠʱʘʝʪ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʪʘʢʪ-

ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜʳ, ʟʘʥʷʪʦʡ ɸʉʇʆ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʢʠʩʣʦʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ. ʇʨʝ-

ʠʤʫʱʝʩʪʚʘʤʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ̫ ʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ h ʠʨʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪʥʦʩʠʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʩ ʧʦʨʦʜʦʡ ʧʨʠ ʧʣʘʩʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʠʩʣʦʪʝ ʧʨʦʥʠʢʥʫʪʴ ʛʣʫʙʦʢʦ ʚ ʧʣʘʩʪ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ, ʧʨʠ-

ʚʦʜʷʱʘʷ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʧʣʘʩʪʦ-

ʚʳʤʠ ʬʣʶʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʚʪʦʨʠʯʥʦʝ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝ ʩ ʠʦʥʘʤʠ ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʠ ʚʳʩʦ-

ʢʦʝ ʤʝʞʬʘʟʥʦʝ ʥʘʪʷʞʝʥʠʝ ʢʠʩʣʦʪʥʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʛʨʘʥʠʮʝ ʩ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʬʘʟʦʡ. 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ ʢʘʨʙʦʥʘʪʥʦʡ ʧʦʨʦʜʦʡ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʦʚʳ-

ʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʘʢʮʠʠ. 

ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʝ ʚʩʪʫʧʘʷ ʚ ʨʝ-

ʘʢʮʠʶ ʩ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ʧʦʨʦʜʳ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ʊʝʨʨʠʛʝʥʥʳʡ ʢʦʣʣʝʢʪʦʨ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʝʪ ʩ ʧʣʘʚʠʢʦʚʦʡ ʠ ʛʨʷʟʝʚʦʡ ʢʠʩʣʦʪʘʤʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʧʣʘʩʪ ʟʘʢʘʯʠʚʘʝʪʩʷ ʛʦʪʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʨʠ ʵʥʟʠʤʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ çSmartFlowè: ʚ ʧʣʘʩʪ ʥʝ ʟʘʢʘʯʠʚʘʝʪʩʷ ʢʠʩʣʦʪʘ, ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʣʘʩʪʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʘʚʣʷʝʤʦʡ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʇɿʇ ï ʨʝʘʛʝʥʪ ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚ ʢʣʶʯʝʚʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

SmartFlow ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʢʘʢ ʢʘʨʙʦʥʘʪʥʳʭ, ʪʘʢ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. 

ʇʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʦʙʨʘʙʦʪʢʠ ʇɿʇ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʢʘʯʢʦʡ ʛʦʪʦʚʠʪʩʷ ʩʦʩʪʘʚ 

ʠʟ ʩʣʦʞʥʦʛʦ ʵʬʠʨʘ ʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ï ʵʥʟʠʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʩʣʦʪʘ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠʮʝʣʴʥʦ ï 

ʨʝʘʛʝʥʪ ʚʩʪʫʧʘʝʪ ʚ ʘʢʪʠʚʥʫʶ ʬʘʟʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʦʯʝʯʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʮʝ-

ʣʝʚʦʝ ʤʝʩʪʦ (ʨʠʩ. 2). çʉʪʘʨʪè ʘʢʪʠʚʥʦʡ ʬʘʟʳ (ʦʙʨʘʟʦʚʘʥʠʝ ʤʫʨʘʚʴʠʥʦʡ ʠ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪ) 

ʦʙʫʩʣʦʚʣʝʥ ʠʩʭʦʜʥʦʡ ʧʨʦʧʦʨʮʠʝʡ ʨʝʘʛʝʥʪʘ. 
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ʈʠʩʫʥʦʢ 2 ï ɸʢʪʠʚʥʘʷ ʬʘʟʘ ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ Smart-flow 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ɻ ʥʟʠʤʥʳʡ ʩʦʩʪʘʚ ʤʦʞʥʦ ʟʘʢʘʯʘʪʴ ʚʛʣʫʙʴ ʧʣʘʩʪʘ ʜʦ 200 ʤ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʤʘʣʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʜʨʫʛʠʭ ʢʠʩʣʦʪʥʳʭ ʩʦʩʪʘʚʦʚ ʠʟ-ʟʘ ʤʛʥʦʚʝʥʥʦʛʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʨʝʘʢʮʠʶ 

ʩ ʧʦʨʦʜʦʡ. ɸ ʵʪʦ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʨʨʠʛʝʥʥʳʭ ʧʣʘʩʪʦʚ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʪʝʩʥʝʥʠʝ ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʡ ʢʠʩʣʦʪʳ ʚʛʣʫʙʴ ʧʣʘʩʪʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦ-

ʜʫʢʪʳ ʨʝʘʢʮʠʠ ʙʳʣʠ ʫʜʘʣʝʥʳ ʢʘʢ ʤʦʞʥʦ ʜʘʣʴʰʝ ʦʪ ʇɿʇ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ 

ʢʦʣʴʤʘʪʘʮʠʠ ʧʨʠ ʵʥʟʠʤʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʥʠʞʝʥʘ ʜʦ 75 %. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʇɿʇ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʤ. ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʩʝʣʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʇɿʇ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʅɽʌʈɸʉ-ʄ ʠ ʢʠʩʣʦʪʥʳʤ ʩʦ-

ʩʪʘʚʦʤ çSmartFlowè ʚ ʠʥʪʝʨʚʘʣʝ ʫʩʪʘʥʦʚʢʠ ʬʠʣʴʪʨʦʚ. 

ɼʝʡʩʪʚʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚ ʧʣʘʩʪʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʟʚʝʩʠ ʠʟ ʜʠʩʧʝʨʛʠʨʫʝʤʦʡ 

ʢʦʣʤʘʪʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʪʨʝʙʫʝʪ ʦʪʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʜʘʚʢʠ ʨʘʩʪʚʦʨʘ ʧʦʜʪʦʚʘʨʥʦʡ ʚʦʜʦʡ, ʩ ʚʳʜʝʨʞʢʦʡ ʥʘ ʨʝʘʢʮʠʶ. ʊʨʝʙʫʝʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʦʪʨʘʙʦʪʢʫ ʩʢʚʘʞʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʜʝʧʨʝʩʩʠʝʡ 

(ʜʣʷ ɻ ʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʤʦʥʪʠʨʦʚʘʪʴ ʜʚʝ 2ᾴ ʣʠʥʠʠ ʜʦ ʤʘʥʠʬʦʣʴʜʘ ʦʩʚʦʝʥʠʷ, ʦʜʥʘ ï ʩ ʧʨʦʤʳʚʦʯ-

ʥʦʡ, ʚʪʦʨʘʷ ʣʠʥʠʷ ï ʩ ʙʫʬʝʨʘ ʩʢʚʘʞʠʥʳ) ʥʘ ʧʣʘʩʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʥʦʩʘ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ 

ʦʩʘʜʢʘ ʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ. ʆʪʨʘʙʦʪʢʫ (ʦʯʠʩʪʢʫ) ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ ʟʘʢʘʯʢʠ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦ ʚʳʭʦʜʘ ʯʠʩʪʦʚʦʛʦ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ. ʀʩʭʦʜʷ ʠʟ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ɺ. ʌʠʣʘʥʦʚʩʢʦʛʦ, ʥʫʞʥʦ ʝʱʝ ʠ ʫʯʠʪʳʚʘʪʴ ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʤ ʩʫʜʦʚ/ʪʘʥʢʝʨʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʝʤʘ ʞʠʜʢʦʩʪʠ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʇɿʇ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶ-

ʱʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ: 

ï ʮʝʤʝʥʪʠʨʦʚʦʯʥʳʡ ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

ï ʢʨʘʥ ʜʣʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ; 

ï ʪʨʫʙʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʫʩʣʦʚʥʳʤ ʜʠʘʤʝʪʨʦʤ 60 ʤʤ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 5 ʤʤ, ʩ ʙʳʩʪ-

ʨʦʨʘʟʲʝʤʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ (ɹʈʉ) ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ; 

ï ʦʪʚʝʪʥʳʝ ʬʣʘʥʮʳ ʥʘ ʬʦʥʪʘʥʥʫʶ ʘʨʤʘʪʫʨʫ, ʤʘʥʠʬʦʣʴʜʳ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʣʠʥʠʠ; 

ï ʝʤʢʦʩʪʴ ʦʩʚʦʝʥʠʷ ʜʣʷ ʧʨʠʝʤʘ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ; 

ï ʝʤʢʦʩʪʠ ʟʘʪʚʦʨʝʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʨʦʜʘʚʢʠ; 

ï ʝʤʢʦʩʪʠ ʢʠʩʣʦʪʦʩʪʦʡʢʠʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʘʩʪʚʦʨʠʪʝʣʷ; 

ï ʦʧʨʝʩʥʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʜʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʩʪʘʚʦʚ ʦʙʨʘʙʦʪʦʢ; 

ï ʧʦʜʪʦʚʘʨʥʘʷ ʚʦʜʘ ʜʣʷ ʧʨʦʜʘʚʢʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʣʘʩʪ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʛʥʝʪʘʣʴʥʳʭ 

ʪʝʩʪʦʚ; 

ï ʥʘʩʦʩ ʜʣʷ ʧʦʜʘʯʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ; 

ï ʜʦʟʠʨʦʚʦʯʥʳʡ ʥʘʩʦʩ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʜʘʯʠ ʚ ʝʤʢʦʩʪʠ ʧʨʠ-

ʛʦʪʦʚʣʝʥʠʷ; 

ï ʤʘʥʠʬʦʣʴʜ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

ï ʢʦʤʧʣʝʢʪ ʰʣʘʥʛʦʚ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʦʙʚʷʟʢʠ; 

ï ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʢʠ; 

ï ʢʠʩʣʦʪʦʩʪʦʡʢʠʝ ʉʀɿ; 
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ï ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʢʠʩʣʦʪʳ (ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʘʷ ʩʦʜʘ). 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʉʂʆ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʇɿʇ ʵʥʟʠʤʥʦʡ ʢʠʩʣʦʪʦʡ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ ʢʠʩʣʦʩʪʦʡʢʘʷ ʪʝʭʥʠʢʘ ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʂʠʩʣʦʩʪʦʡʢʠʝ 

ʝʤʢʦʩʪʠ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʥʫʞʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ SmartFlow ʩʤʝʰʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʢʚʘʞʠʥʝ ʧʝʨʝʜ ʧʨʦʚʝ-

ʜʝʥʠʝʤ ʨʘʙʦʪ ʠ ʟʘʢʘʯʠʚʘʶʪʩʷ ʚ ʩʢʚʘʞʠʥʫ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʣ-

ʣʝʢʪʦʨʘ ʠʥʠʮʠʠʨʫʝʪʩʷ ʨʝʘʢʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʨʦʪʨʘʚʢʫ ʧʦʨʦʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʟʘʢʘʯʠʚʘʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʨʨʦʟʠʦʥ-

ʥʳʤʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʘʯʢʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʦʥʥʦʡ ʞʠʜʢʦʩʪʠ ʚʛʣʫʙʴ ʧʣʘʩʪʘ; 

- ʜʣ ̫ʨʘʙʦʪʳ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʩʧʝʮʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʫʩʪʴʝʚʦʛʦ ʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʩʥʠʞʘʝʪʩʷ ʨʠʩʢ ʚʳʧʘʜʝʥʠʷ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʦʩʘʜʢʦʚ ʠ ʢʦʣʴʤʘʪʘʮʠʠ ʧʣʘʩʪʘ; 

ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʩʠʩʪʝʤʳ ʧʦʜ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʪʠʧ ʢʦʣʣʝʢʪʦʨʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʨʝʘʢʮʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʠʩʣʦʪ; 

- ʠhʨʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪ 40 ʜʦ 100 ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʙʨʘʙʦʪʢʝ ʇɿʇ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʨʨʦʟʠʷ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʘʢʫʧʝ ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ɺʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʢʠʩʣʦʪʳ ʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʣʘʩʪ ʧʦʚʳʰʘ-

ʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʆʇɿʇ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʯʘʩʪʦʤ ʝʝ ʧʨʦʚʝʜʝʥʠʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʣʫʱʝʥʢʦ ɺ. ʅ., ʉʠʣʠʥ ʄ. ɸ. ʂʠʩʣʦʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʢʚʘʞʠʥ. ʄʦʩʢʚʘ: ʀʥʪʝʨʢʦʥʪʘʢʪ ʅʘʫʢʘ, 2010. 

684 ʩ. 
2. ʊʦʢʫʥʦʚ ɺ. ʀ., ʉʘʫʰʠʥ ɸ. ɿ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ ʠ ʩʦʩʪʘʚʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. ʄʦʩʢʚʘ: ʆʆʆ çʅʝʜʨʘ-ɹʠʟʥʝʩʮʝʥʪʨè, 2004. 711 ʩ. 

3. ʍʘʢʠʤʦʚ ɸ. ɸ., ʉʘʪʪʘʨʦʚ ʈ. ʀ., ʂʘʯʫʨʠʥ ɸ. ɺ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʦʢ 
ʩʢʚʘʞʠʥ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ // ʅʝʬʪʷʥʦʝ ʍʦʟʷʡʩʪʚʦ. 2011.  ̄11. ʉ. 106ï107. 

4. ʍʘʨʠʩʦʚ ʈ. ʗ., ʐʘʨʠʬʫʣʣʠʥ ɸ. ʈ., ʊʝʣʠʥ ɸ. ɻ., ɿʘʛʫʨʝʥʢʦ ɸ. ɻ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʠʩʣʦʪʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʢʚʘʞʠʥ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ // ʅʘʫʯʥʦ ʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ ʆɸʆ 

çʅʂ çʈʦʩʥʝʬʪʴè. 2007.  ̄1. ʉ. 18ï24. 

5. Daccord G., Toubouli E. and Lenormand R. Carbonate Acidizing: Toward a Quantitative Model  

of the Wormholing Phenomenon // SPE production engineering. 1989. P. 63ï68. 
6. Erasmus Nnanna, Michael Osuagwu. Important Considerations in Matrix Sti-mulation Candidate Selec-

tion in Niger Delta // Paper SPE 128604. 2009. 

7. ʆʩʪʨʦʫʭʦʚ ʉ. ɹ. ʉʪʨʦʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤ. ɺ. ʌʠʣʘ-
ʥʦʚʩʢʦʛʦ / ʉ. ɹ. ʆʩʪʨʦʫʭʦʚ, ɺ. ɸ. ɹʦʯʢʘʨʝʚ // ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʦ. 2010. ˉ 2. ʉ. 8ï16. 

8. ʉʠʣʠʥ ʄ. ɸ., ʄʘʛʘʜʦʚʘ ʃ. ɸ., ʄʘʨʠʥʝʥʢʦ ɺ. ʅ., ʇʘʭʦʤʦʚ ʄ. ɼ., ɼʘʚʣʝʪʰʠʥʘ ʃ. ʌ., ɽʬʘʥʦʚʘ ʆ. ʖ., 
ʄʠʰʢʠʥ ɸ. ɻ. ʇʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʜʦʙʳʚʘʶʱʠʭ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ // ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʦ. 2009.  ̄2. ï ʉ. 26ï30. 

 

References 

1. Glushchenko V. N., Silin M. A. Acid treatment of wells. Moscow: Intercontact Science; 2010:684. (In Russ.) 

2. Tokunov V. I., Saushin A. Z. Technological fluids and compositions for increasing productivity of oil 
and gas wells. Moscow: Nedra-Business Center; 2004:711 (In Russ.) 

3. Khakimov A. A. Sattarov R. I., Kachurin A. V. Increasing the efficiency of acid treatments of wells 

by chemical methods. Oil Inndustry. 2011; 11:106ï107 (In Russ.) 
4. Kharisov R. Ya., Sharifullin A. R., Telin A. G., Zagurenko A. G. Factors influencing the efficiency 

of acid stimulation of wells in carbonate reservoirs. Scientific and Technical Bulletin of OAO NK Rosneft. 2007; 

1:18ï24 (In Russ.) 
5. Daccord G., Toubouli E. and Lenormand R. Carbonate Acidizing: Toward a Quantitative Model of the 

Wormholing Phenomenon. SPE production engineering; 1989:63ï68. 

6. Erasmus Nnanna, Michael Osuagwu. Important Considerations in Matrix Stimulation Candidate 
Selection in Niger Delta. Paper SPE 128604:2009. 

7. Ostroukhov S. B., Bochkarev V. A. Structure and formation of hydrocarbon deposits of the Filanovsky 

field. V. Filanovsky. Oilfield business. 2010; 2:8ï16 (In Russ.) 
8. Silin M. A., Magadova L. A., Marinenko V. N., Pakhomov M. D., Davletshina L. F., Efanova O. Y., 

Mishkin A. G. Problems arising at acid treatments of producing and injection wells. Technological fluids for solving 

these problems. Oilfield business. 2009; 2:26ï30 (In Russ.). 
  



ʆʙʱʘʷ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʝʦʣʦʛʠʷ (ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ) 

General and Regional Geology (Geological and Mineralogical Sciences) 

13 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ 
ʂʘʨʪʦʝʚ ʄ.-ɸ. ʄ. ï ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʈʘʟʨʘʙʦʪʢʘ ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè; 

ɸʙʫʪʘʣʠʝʚʘ ʀ. ʈ. ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʈʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡè; 
ʉʝʨʝʙʨʷʢʦʚ ɸ. ʆ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʛʨʘʬʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʛʝʦʣʦʛʠʠ. 

 

Information about the authors  
Kartoev M.-A. M. ï student of the department ñDevelopment and operation of oil and gas fieldsò; 

Abutalieva I. R. ï ʉandidate of Sciences (Geological and Mineralogical), Associate Professor of the Depart-

ment ñDevelopment and Operation of Oil and Gas Fieldsò; 
Serebryakov A. O. ï Associate Professor of the Department of Geography, Cartography and Geology. 

 

ɺʢʣʘʜ ʘʚʪʦʨʦʚ: ʚʩʝ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʚʢʣʘʜ ʚ ʧʦʜʛʦʪʦʚʢʫ ʧʫʙʣʠʢʘʮʠʠ. 
ɸʚʪʦʨʳ ʟʘʷʚʣʷʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ. 

 

Contribution of the authors: the authors contributed equally to this article. 
The authors declare no conflicts of interests. 

 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 05.12.2023; ʦʜʦʙʨʝʥʘ ʧʦʩʣʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ 26.12.2023; ʧʨʠʥʷʪʘ  

ʢ ʧʫʙʣʠʢʘʮʠʠ 12.01.2024. 

The article was submitted 05.12.2023; approved after reviewing 26.12.2023; accepted for publication 

12.01.2024. 

  



 

14 

ʌʀɿʀʏɽʉʂɸʗ ɻɽʆɻʈɸʌʀʗ ʀ ɹʀʆɻɽʆɻʈɸʌʀʗ,  

ɻɽʆɻʈɸʌʀʗ ʇʆʏɺ ʀ ɻɽʆʍʀʄʀʗ ʃɸʅɼʐɸʌʊʆɺ 

(ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ) 

 

ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 2024. ˉ 1 (92). ʉ. 14ï31. 

Geology, Geography and Global Energy. 2024;1(92):14ï31 (In Russ.). 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 574.9 

https://doi.org/10.54398/20776322_2024_1_14 

 

ʆʈʅʀʊʆʌɸʋʅɸ ʅɽʆʍʆʊʅʀʏʔʀʍ ɺʀɼʆɺ ɸʉʊʈɸʍɸʅʉʂʆʁ ʆɹʃɸʉʊʀ:  

ɸʅʅʆʊʀʈʆɺɸʅʅʓʁ ʉʇʀʉʆʂâ 

 

ɺʘʣʦʚ ʄʠʭʘʠʣ ɺʠʢʪʦʨʦʚʠʯ1*, ɹʘʨʤʠʥ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ2, ʂʦʣʯʠʥ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥ-

ʜʨʦʚʠʯ3, ɹʝʣʷʝʚ ɼʘʥʠʠʣ ʖʨʴʝʚʠʯ4 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʅ. ʊʘʪʠʱʝʚʘ, ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ 
1m.v.valov@mail.ru* 
2abarmin60@mail.ru 
3eakol4in@rambler.ru 
4belaevdaniil2013@mail.ru 
 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʥʠʪʦʬʘʫʥʳ 

ʥʝʦʭʦʪʥʠʯʴʠʭ ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʠ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ; ʦʧʨʝʜʝʣʝʥʳ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʦʭʦʪʥʠʯʴʠʭ 

ʚʠʜʦʚ ʧʪʠʮ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ; ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʚʝ-
ʜʝʥʠʡ ʠ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʩʝʟʦʥʘ 2023 ʛ. ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʣʠʤʠʪʠ-

ʨʫʶʱʠʭ ʬʘʢʪʦʨʘʭ ʦʙʠʪʘʥʠʷ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʩʪʘʪʫʩʝ ʧʪʠʮ. ʆʨʥʠʪʦʬʘʫʥʘ ʨʝʛʠʦʥʘ, ʥʝ ʦʪʥʝʩʥyʥʘʷ ʢ ʦʭʦʪ-

ʥʠʯʴʠʤ ʨʝʩʫʨʩʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ: ʫʯʪʝʥ 251 ʚʠʜ ʧʪʠʮ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ 158 ʨʦʜʘʤ, 52 ʩʝʤʝʡʩʪʚʘʤ, 16 ʦʪʨʷʜʘʤ. ʀʟ ʥʠʭ 35 ʚʠʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 65 ʚʠʜʦʚ ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʥʠʪʦʬʘʫʥʘ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʤʦʥʠʪʦʨʠʥʛ, ʥʝʦʭʦʪʥʠʯʴʠ ʚʠʜʳ 
ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ɺʘʣʦʚ ʄ. ɺ., ɹʘʨʤʠʥ ɸ. ʅ., ʂʦʣʯʠʥ ɽ. ɸ., ɹʝʣʷʝʚ ɼ. ʖ. ʆʨʥʠʪʦʬʘʫʥʘ ʥʝʦʭʦʪʥʠ-

ʯʴʠʭ ʚʠʜʦʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ // ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 
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Abstract. The article presents the results of field and office research of the avifauna of non-game species 

in the Astrakhan region. Analysis and desk processing of the results of field research of past years were carried out; 
the species composition and number of non-game bird species living in the Astrakhan region were determined; 

inventory and analysis of literature and field data from the 2023 season on the distribution and distribution, 

population density, limiting habitat factors and conservation status of birds. The avifauna of the region, which is not 

classified as a hunting resource, is currently characterized by exceptional diversity: 251 species of birds belonging 

to 158 genera, 52 families, 16 orders have been recorded. Of these, 35 species are listed in the Red Book of the 

Russian Federation, 65 species are listed in the Red Book of the Astrakhan Region. 
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ɺʚʝʜʝʥʠʝ 

ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʠʦʥ ʩ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠ ʙʦʛʘʪʝʡʰʝʡ ʬʣʦʨʦʡ 

ʠ ʬʘʫʥʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʦʛʨʦʤʥʳʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ɺ ʮʝʣʦʤ ʪʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚ ʬʘʫʥʦʛʝʥʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʦʜʥʘʢʦ ʚ ʩʠʣʫ ʨʘʟʣʠʯʠʡ ʚ ʦʨʦ-

ʛʨʘʬʠʠ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʦʚ ʠ ʢʣʠʤʘʪʘ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʯʘʩʪʠ 

ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ [1, 2, 9, 18]. 

ʉʦʛʣʘʩʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʷ 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʭʦʜʠʪ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʫʶ ʧʦʜʦʙʣʘʩʪʴ ɻʦʣʘʨʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠ ʪʝʩʥʦʤ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʠ ʠ ʚʣʠʷʥʠʠ ʩ ʎʠʨʢʫʤʙʦʨʝʘʣʴʥʦʡ ʧʦʜʦʙʣʘʩʪʴʶ ʠ ʎʝʥʪʨʘʣʴʥʦ-

ʘʟʠʘʪʩʢʦʡ ʧʦʜʦʙʣʘʩʪʴʶ [7, 11, 13, 14]. 

ʅʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ï ʨʝʯʥʳʭ ʜʦʣʠʥ, ʦʟʝʨ, ʜʝʣʴʪʳ, ʤʦʨʩʢʦʛʦ ʧʦʙʝ-

ʨʝʞʴʷ, ʚ ʦʢʨʫʞʝʥʠʠ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʧʫʩʪʳʥʴ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʘʤʳʭ ʨʘʟ-

ʣʠʯʥʳʭ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʠʧʦʚ ʬʘʫʥ. ɺ ʦʨʥʠʪʦʬʘʫʥʝ ʨʘʡʦʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʝʚʨʦ-

ʧʝʡʩʢʦʛʦ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ, ʤʦʥʛʦʣʴʩʢʦʛʦ ʠ ʢʠʪʘʡʩʢʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʪʠʧʦʚ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʲʝʢʪʳ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ï ʵʪʦ ʨʝʩʫʨʩʳ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʦʥʠ ʧʦʜʣʝʞʘʪ ʫʯʝʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 14 ɿʘʢʦʥʘ çʆ ʞʠʚʦʪʥʦʤ ʤʠʨʝè [35]. ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦ-

ʨʠʥʛ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʨʝʛʫʣʷʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʯʠʩʣʝʥʥʦʩʪʴʶ, ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ 

ʤʠʨʘ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʟʘ ʩʪʨʫʢʪʫʨʦʡ, ʢʘʯʝʩʪʚʦʤ ʠ ʧʣʦʱʘʜʴʶ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚʝʜʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʥʝ ʦʪʥʝʩʝʥʥʳʭ ʢ ʦʭʦʪʥʠʯʴʠʤ ʨʝʩʫʨʩʘʤ ʠʣʠ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ. 

ɺ 2023 ʛ. ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ çʇʨʦʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ, ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʥʝʩʝʥʥʳʭ ʢ ʦʙʲʝʢʪʘʤ ʦʭʦʪʳ, 

ʘ ʪʘʢʞʝ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ) ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ 

ʜʘʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷè ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʨʘʙʦʪ ï ʉʣʫʞʙʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥ-

ʪʨʘʢʪʘ ˉ 13/2023-ʤ ʦʪ 17.03.2023 ʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɿʘʜʘʯʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʧʪʠʮ ʩʦʩʪʦʷʣʘ ʚ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʚ ʧʦʣʫʯʝʥʠʠ ʜʘʥʥʳʭ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʥʠʪʦʬʘʫʥʳ ʥʝʦʭʦʪʥʠʯʴʠʭ ʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʧʨʠʤʝʥʝʥʘ ʩʠʩʪʝʤʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪ ʩʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʣʘʥʠʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ï ʦʭʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚʢʣʶʯʘʷ ʤʝʩʪʥʦʩʪʠ, ʫʯʝʪ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʦʪʜʘʣʝʥʥʦʝ ʚʨʝʤʷ; 

ï ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʠʜʦʚ ʧʪʠʮ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2020) [17]; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ; 

ï ʚʳʷʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʫʯʘ-

ʝʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʨʝʛʠʦʥʝ. 

ʂʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʤʝʩʪʥʦʩʪʝʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʵʢʩʧʝʜʠʮʠ-

ʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ: 

ï ʧʨʠʝʤʣʝʤʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʤ ʵʢʩʧʝʜʠʮʠʷʤ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʜʣʷ ʚʩʝʛʦ ʘʨʝʘʣʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʦʨʥʠʪʦʬʘʫʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ; 

ï ʥʘʣʠʯʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʧʪʠʮ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʫ (ʚʢʣʶʯʘʷ 

ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ); 

ï ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʚʥʝ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʠ ʧʨʦʯʠʭ ʩʭʦʞʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʭʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 
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ʆʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʩʣʝʜʫʶ-

ʱʠʭ ʧʨʝʜʧʦʩʳʣʢʘʭ: 
ï ʩʣʝʜʦʚʘʥʠʝ ʠʟ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʚ ʶʞʥʳʝ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ 

ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʤʝʥʦʡ ʪʠʧʦʚ ʣʘʥʜʰʘʬʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʣʦʩʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʨʦʜʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʚʥʫʪʨʠ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʠ ʥʘ ʠʭ ʛʨʘʥʠʮʘʭ; 

ï ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʘʢ ʫʯʘʩʪʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ, (ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʭʩʷ ʤʝʟʦʬʠʣʴʥʦʡ ʬʣʦʨʦʡ ʠ ʬʘʫʥʦʡ), ʪʘʢ ʠ ʫʜʘʣʝʥʥʳʭ ʦʪ ʥʝʝ ʚ ʟʘʧʘʜʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʷʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʟʥʘʯʠʤʫʶ ʜʦʣʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʪʘʚʣʷʶʪ ʢʩʝʨʦʬʠʣʴ-
ʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ; 

ï ʧʨʦʢʣʘʜʢʘ ʤʘʨʰʨʫʪʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ) ʚ ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʭ 
ʜʨʫʛʠʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʧʪʠʮ, ʟʘʥʝʩʝʥʥʳʭ 
ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʣʠ ʚ ʜʨʫʛʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ, ʥʦ ʥʝ ʦʪʤʝʯʝʥʥʳʭ ʬʘʢ-
ʪʠʯʝʩʢʠ, ʤʝʩʪʘʭ ʠʭ ʦʙʠʪʘʥʠʷ; 

ï ʨʘʚʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʣʦʱʘʜʴ ʠ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ 
ʦʙʣʘʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʫʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦʩʪʘʚʫ, ʙʠʦʪʦʧʠʯʝ-
ʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ (ʥʘ ʤʘʨʰʨʫʪʝ ʩʣʝʜʦʚʘʥʠʷ) ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ ʦʨʥʠʪʦʬʘʫʥʳ. 

ʉʭʝʤʘ ʤʝʩʪ ʩʙʦʨʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʧʪʠʮ ʧʨʦʚʦʜʠʣʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ. ʇʨʠ ʜʚʠ-

ʞʝʥʠʠ ʧʦ ʤʘʨʰʨʫʪʫ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʧʦʣʦʩʝ ʫʯʝʪʘ ʧʪʠʮʳ ʧʦ ʛʦʣʦʩʫ ʠʣʠ ʚʥʝʰ-
ʥʦʩʪʠ. ʋʯʝʪʥʳʝ ʤʘʨʰʨʫʪʳ ʧʨʦʢʣʘʜʳʚʘʣʠʩʴ ʧʦ ʪʨʦʧʘʤ ʠʣʠ ʫʟʢʠʤ ʜʦʨʦʛʘʤ. ʋʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʨʘʥ-
ʥʠʤ ʫʪʨʦʤ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ï ʚʝʯʝʨʦʤ. ʇʨʠ ʢʦʥʪʨʦʣʷ ʧʪʠʮ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʫʯʝʪ ʚʝʣʩʷ 
ʧʦ ʛʦʣʦʩʘʤ. ʋʩʣʦʚʥʦ ʧʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʢʘʞʜʳʡ ʧʦʶʱʠʡ ʩʘʤʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʘʨʫ ʧʪʠʮ. ɺ ʛʥʝʟʜʦʚʳʡ 
ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʧʪʠʮ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚ 1 ʛʘ (100 ʭ 100 ʤ) ʠʣʠ ʪʠ-
ʧʠʯʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʛʨʘʥʠʮʘʤʠ-ʟʘʩʝʢʘʤʠ [24]. 

ʋʯʠʪʳʚʘʝʤʳʝ ʚʠʜʳ ʦʪʥʦʩʠʣʠ ʢ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ ʧʦ ʧʨʠʟʥʘʢʫ 
çʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʠ ʪʝʨʨʠʪʦʨʠʷʤ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠè. 

ɻʥʝʟʜʷʱʠʝʩʷ (ɻʅ) ï ʚʠʜʳ ʩ ʜʦʢʘʟʘʥʥʳʤ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʛʥʝʟʜʦʚʘʥʠʝʤ (ʝʩʣʠ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʥʝʟʜ ʠʣʠ ʦʙʥʘʨʫʞʝʥʦ ʞʠʣʦʝ, ʥʝʞʠʣʦʝ ʛʥʝʟʜʦ, ʠʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʪʘʪʢʠ ʧʪʝʥ-
ʮʦʚ, ʠʣʠ ʦʪʤʝʯʝʥ ʤʦʣʦʜʦʡ ʚʳʚʦʜʦʢ, ʪʦʣʴʢʦ ʧʦʢʠʥʫʚʰʠʡ ʛʥʝʟʜʦ ʠ ʜʦʢʘʨʤʣʠʚʘʝʤʳʡ ʨʦʜʠʪʝʣʷʤʠ). 
ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʩʤʦʪʨʘ ʛʥʝʟʜ ʚʳʚʦʜ ʦ ʛʥʝʟʜʦʚʘʥʠʠ ʜʝʣʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ɿʠʤʫʶʱʠʝ (ɿʄ) ï ʥʝ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʨʝʛʫʣʷʨʥʦʩʪʠ 
ʧʝʨʝʞʠʚʘʶʱʠʝ ʟʠʤʫ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʃʝʪʫʶʱʠʝ (ʃʊ) ï ʥʝ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʨʝʛʫʣʷʨʥʦʩʪʠ 
ʧʝʨʝʞʠʚʘʶʱʠʝ ʣʝʪʦ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʦʣʝʪʥʳʝ (ʇʈ) ï ʥʝ ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʨʝʛʫʣʷʨʥʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 
ʠ ʙʦʣʝʝ ʣʝʪ ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʧʨʦʣʝʪʘ ʩʪʘ-
ʷʤʠ ʠʣʠ ʧʦʦʜʠʥʦʯʢʝ, ʘ ʪʘʢʞʝ ʟʘʜʝʨʞʠʚʘʶʱʠʝʩʷ ʚ ʦʙʣʘʩʪʠ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ 
ʜʥʝʡ ʜʦ ʤʝʩʷʮʘ), ʫʜʦʚʣʝʪʚʦʨʷʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʱʝ ʠ ʦʪʜʳʭʝ. 

ʇʝʨʝʣʝʪʥʳʝ (ʇʈʃ) ï ʛʥʝʟʜʷʱʠʝʩʷ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʝʞʝʛʦʜʥʦ ʧʦʜʘʚʣʷʶʱʠʤ ʯʠʩʣʦʤ ʦʩʦʙʝʡ 
ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ (ʤʝʩʷʮʳ) ʤʠʛʨʠʨʫʶʱʠʝ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ ʚ ʩʚʷʟʠ ʩ ʩʝʟʦʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠ-
ʤʘʪʘ ʠʣʠ (ʠ) ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 

ɿʘʣʝʪʥʳʝ (ɿʃ) ï ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʩʚʦʝʛʦ ʚʠʜʘ, ʥʝʨʝʛʫʣʷʨʥʦ ʠ ʦʯʝʥʴ ʨʝʜʢʦ ʦʪʤʝʯʘʶʱʠʝʩʷ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʆʩʝʜʣʳʝ (ʆʉ) ï ʛʥʝʟʜʷʱʠʝʩʷ ʚ ʨʝʛʠʦʥʝ, ʥʝ ʧʦʢʠʜʘʶʱʠʝ ʝʛʦ ʪʝʨʨʠʪʦʨʠʶ. 
ʂʦʯʫʶʱʠʝ (ʂʏ) ï ʦʩʝʜʣʳʝ ʚʠʜʳ, ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʤʦʛʫʱʠʝ ʩʦʚʝʨʰʘʪʴ ʤʠʛʨʘʮʠʦʥʥʳʝ 

ʧʝʨʝʣʝʪʳ, ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʧʨʝʚʳʰʘʶʱʠʝ ʪʠʧʠʯʥʳʝ ʩʫʪʦʯʥʳʝ ʤʠʛʨʘʮʠʠ: ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ, ʤʝʩʪ 
ʛʥʝʟʜʦʚʘʥʠʷ ʠ ʪ. ʧ. 

ɺʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ ʨʝʛʠʦʥʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴ-
ʥʦʛʦ ʠ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʠʥʦʛʜʘ ʥʝ ʫʢʣʘʜʳʚʘʶʱʠʭʝʩʷ ʚ ʩʪʨʦʛʦ ʦʙʦʟʥʘʯʝʥʥʳʝ ʨʘʤʢʠ 
ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʢʘʪʝʛʦʨʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʯʝʪʘʥʠʷ: 
çʇʈʃ, ɿʄè (ʤʘʣʘʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʠʟ ʦʪʢʦʯʝʚʳʚʘʶʱʝʡ ʧʦʧʫʣʷʮʠʠ ʦʩʪʘʝʪʩʷ ʥʘ ʟʠʤʦʚʢʫ ʚ ʨʝʛʠʦʥʝ); 
çʇʈ, ɻʅ (ʨʝʜʢʦ)è (ʦʪʤʝʯʝʥʦ ʛʥʝʟʜʦʚʘʥʠʝ ʫ ʦʯʝʥʴ ʤʘʣʦʡ ʯʘʩʪʠ ʦʩʦʙʝʡ ʧʨʦʣʝʪʥʳʭ ʧʪʠʮ); çɿʃ, ɻʅè 
(ʦʪʤʝʯʝʥʦ ʛʥʝʟʜʦʚʘʥʠʝ ʚ ʨʝʛʠʦʥʝ ʫ ʟʘʣʝʪʥʳʭ ʚʠʜʦʚ); çʇʈ, ɻʅ, ɿʄè (ʦʯʝʥʴ ʤʘʣʘʷ ʯʘʩʪʴ ʧʨʦʣʝʪ-
ʥʳʭ ʧʪʠʮ ʦʪʤʝʯʝʥʘ ʥʘ ʛʥʝʟʜʦʚʘʥʠʠ ʠ ʟʠʤʦʚʢʝ ʚ ʨʝʛʠʦʥʝ); çɻʅè (ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʜʘ ʪʨʝʙʫʶʪʩʷ 
ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʨʫʧʧʘʤ, 
ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʘ-
ʚʠʣʩʷ ʟʥʘʢ ç?è [3, 19, 24]. 
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ʂʘʪʝʛʦʨʠʶ ʨʝʜʢʦʩʪʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʦʙʦʟʥʘʯʘʣʠ ʧʦ ʠʤʝʶʱʠʤʩʷ ʩʪʘʥʜʘʨʪʘʤ (ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 2020 [17]; ʂʨʘʩʥʘʷ ʢʥʠʛʘ ɸʩʪʨʘʭʘʥʩʢʦʡ ʆʙʣʘʩʪʠ, 2014 [16]). 

ɸʙʩʦʣʶʪʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʦʟʥʘʯʘʣʠ ʩ ʧʦʤʦʱʴ ʁʰʢʘʣʳ, ʧʨʠʤʝʥʝʥʥʦʡ ʨʘʥʝʝ (I ï çʜʝ-

ʩʷʪʢʠè, II  ï çʩʦʪʥʠè, III  ï çʪʳʩʷʯʠè ʠ ʪ. ʜ.) ʠ ʦʪʨʘʞʘʶʱʝʡ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʯʝʤ çʪʦʯʥʳʝè ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʢʘʟʘʥʥʳʭ ʜʦʩʪʦʚʝʨʥʳʭ ʪʦʯ-

ʥʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʘʙʩʦʣʶʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʭ ʫʢʘʟʳʚʘʣʠ ʦʪʜʝʣʴʥʦ. 

ʌʦʥʜʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʜʦʧʦʣʥʠʚʰʠʤʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʫʞʠʣʠ ʥʘʫʯʥʳʝ 

ʪʨʫʜʳ ʧʦʩʣʝʜʥʠʭ ʠ ʧʨʝʜʳʜʫʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʦʭʨʘʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʧʪʠʮ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝ ʦʪʥʝʩʝʥʥʳʭ 

ʢ ʦʙʲʝʢʪʘʤ ʦʭʦʪʳ [3, 8, 15, 18, 25ï30, 32, 36ï40].  

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʘ ʫʪʦʯʥʷʶ-

ʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʘʨʝʘʣʦʚ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʠʶ ʥʦʚʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʫʥʳ, ʚʣʠʷʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ɻ ʢʦʩʠʩʪʝʤʳ [4, 5, 

19, 20ï23, 31, 33]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 257000 ʛʘ (2570 ʢʤ2) ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʟʫʯʝʥʠʝʤ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʡ ʟʘʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚ ʤʘʩʰʪʘʙʝ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆʨʥʠʪʦʬʘʫʥʘ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʥʝ ʦʪʥʝʩʝʥʥʘʷ ʢ ʦʭʦʪʥʠʯʴʠʤ ʨʝʩʫʨʩʘʤ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ: ʫʯʪʝʥ 251 ʚʠʜ ʧʪʠʮ, ʦʪʥʦʩʷʱʠʡʩ ̫ʢ 158 

ʨʦʜʘʤ, 52 ʩʝʤʝʡʩʪʚʘʤ, 16 ʦʪʨʷʜʘʤ. ʀʟ ʥʠʭ 35 ʚʠʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ (2020) [17], 65 ʚʠʜʦʚ ï ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (2014) [16]. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʫʯʪʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜʦʚ ʧʪʠʮ, ʥʝ ʦʪ-

ʥʝʩʝʥʥʳʭ ʢ ʦʭʦʪʥʠʯʴʠʤ ʨʝʩʫʨʩʘʤ ʨʝʛʠʦʥʘ (ʩʦ ʩʚʝʜʝʥʠʷʤʠ ï ʧʨʠ ʥʘʣʠʯʠʠ ï ʦ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ, 

ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʜʘʪ ʠ ʤʝʩʪ ʚʩʪʨʝʯ ʠ ʜʨ.). 

ʆʪʨʷʜ ɻʫʩʝʦʙʨʘʟʥʳʝ Anseriformes 

ʉʝʤʝʡʩʪʚʦ ʋʪʠʥʳʝ Anatidae 

1. ʏʠʨʦʢ ʤʨʘʤʦʨʥʳʡ Anas angustirostris (Menetries, 1832): ɻʅ; 1911, 1928, 1953 ʛʛ. ï 

ʜʝʣʴʪʘ ɺʦʣʛʠ, çʧʦʜ ɸʩʪʨʘʭʘʥʴʶè; 1990-ʝ ʛʛ. ï ʃʠʤʘʥʩʢʠʡ ʨʘʡʦʥ, ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ; ʝʜʠʥʠʯ-

ʥʳʝ ʚʩʪʨʝʯʠ. 

2. ʇʠʩʢʫʣʴʢʘ Anser erythropus (Linnaeus, 1758): ʇʈ; ʚʝʩʝʥʥʠʝ ʧʨʦʣʝʪʳ; ʟʘʧʘʜʥʳʡ ʠʣɹ-

ʤʝʥʥʦ-ʙʫʛʨʦʚʳʡ ʨʘʡʦʥ: ʚ 1963ï1964 ʛʛ. ʦʪʤʝʯʝʥ ʧʨʦʣʝʪ ʦʢʦʣʦ 95000 ʦʩʦʙʝʡ. 

3. ʏʝʨʥʝʪʴ ʙʝʣʦʛʣʘʟʘʷ (ʥʳʨʦʢ ʙʝʣʦʛʣʘʟʳʡ) Aythya nyroca (Guldenstedt, 1770): ʨʝʜʦʢ; 

ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʫʛʦʜʴʷ, ʤʘʩʩʠʚʳ ʪʨʦʩʪʥʠʢʦʚʦ-ʨʦʛʦʟʦʚʳʭ ʟʘʨʦʩʣʝʡ. 

4. ʃʝʙʝʜʴ ʤʘʣʳʡ (ʪʫʥʜʨʦʚʳʡ) Cygnus bewickii (Yarrell, 1830): ʨʝʜʦʢ; ʇʈ, ɿʄ; ʟʘʧʘʜʥʳʝ 

ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ. 

5. ʉʠʥʴʛʘ Melanitta nigra (Linnaeus, 1758): ɿʃ. 

6. ʉʘʚʢʘ Oxyura leucocephala (Scopoli, 1769): ʦʯʝʥʴ ʨʝʜʦʢ; ʇʈʃ; ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʚʝʜʝ-

ʥʠʡ ʥʝʪ; 1968 ʛ. ï ʦ. ʏʠʩʪʘʷ ɹʘʥʢʘ; ʚʳʚʦʜʦʢ ʚ ɸʭʪʫʙʠʥʩʢʦʤ ʨʘʡʦʥʝ. 

7. ʂʘʟʘʨʢʘ ʢʨʘʩʥʦʟʦʙʘʷ Rufibrenta ruficollis (Pallas, 1769): ʨʝʜʦʢ; ʇʈ; ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʨʦʣʝʪ, ʜʝʣʴʪʘ ɺʦʣʛʠ. ʕʥʜʝʤʠʢ ʈʦʩʩʠʠ. 

ʉʝʤʝʡʩʪʚʦ ʂʫʣʠʢʠ-ʩʦʨʦʢʠ Haematopodidae 

8. ʂʫʣʠʢ-ʩʦʨʦʢʘ Haematopus ostralegus longipes (Buturlin, 1910): ʤʘʪʝʨʠʢʦʚʳʡ ʧʦʜʚʠʜ: 

ɻʅ; ʚ 1960ï1980 ʛʛ. ʥʘʭʦʜʠʣʠ ʥʘ ʧʨʠʢʘʥʘʣʦʚʳʭ ʦʩʪʨʦʚʢʘʭ (ʙʨʦʚʢʘʭ), ʥʘ ʦ. ʄʘʣʳʡ ɾʝʤʯʫʞʥʳʡ. 

ʉʝʡʯʘʩ ʫʩʣʦʚʠʷ ʛʥʝʟʜʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʠʣʠʩʴ. ʃʝʪʦʤ ï ʥʘ ʧʝʩʯʘʥʳʭ ʢʦʩʘʭ. 

ʉʝʤʝʡʩʪʚʦ ʊʠʨʢʫʰʢʦʚʳʝ Glareolidae 

9. ɹʝʛʫʥʦʢ Cursorius cursor (Latham, 1787): ɿʃ. 

10. ʊʠʨʢʫʰʢʘ ʩʪʝʧʥʘʷ Glareola nordmanni (Nordmann, 1842): ʜʦʚʦʣʴʥʦ ʨʝʜʦʢ; ɻʅ; ʩʳʨʳʝ 

ʣʫʛʘ ʚʦʟʣʝ ʚʦʜʦʝʤʦʚ, ʢʦʣʦʥʠʷʤʠ. ʆʪʤʝʯʝʥ ʫ ʩ. ʂʫʨʯʝʥʢʦ (1996 ʛ.; 30 ʧʘʨ), ʩʝʣ ʅʦʚʦʫʨʫʩʦʚʢʘ, 

ʊʫʟʫʢʣʝʡ, ʄʠʭʘʡʣʦʚʢʘ, ɹʦʨʢʠʥʦ, ʄʘʣʳʡ ʅʠʮʘʥ, ɿʘʨʝʯʥʦʝ, ʗʥʛʦ-ɸʩʢʝʨ, ʚ ʨʘʡʦʥʝ ʟʘʧʘʜʥʳʭ ʧʦʜ-

ʩʪʝʧʥʳʭ ʠʣʴʤʝʥʝʡ. 

11. ʊʠʨʢʫʰʢʘ ʣʫʛʦʚʘʷ Glareola pratincola (Linnaeus, 1766): ʇʈʃ; ʩʪʝʧʠ ʩ ʨʝʜʢʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴʶ, ʚʳʩʦʭʰʠʝ ʙʦʣʦʪʘ ʚʙʣʠʟʠ ʚʦʜʦʝʤʦʚ; ʦʭʦʪʠʪʩʷ ʥʘ ʥʘʩʝʢʦʤʳʭ ʙʣʠʟ ʩʪʘʜ ʜʦʤʘʰʥʝʛʦ 

ʩʢʦʪʘ. 

ʉʝʤʝʡʩʪʚʦ Laridae ʏʘʡʢʦʚʳʝ 

12. ɹʝʣʦʱʸʢʘʷ ʙʦʣʦʪʥʘʷ ʢʨʘʯʢʘ Chlidonias hybrida (Pallas, 1811); ɻʅ; ʢʫʣʪʫʯʥʘʷ ʟʦʥʘ 

ʠ ʘʚʘʥʜʝʣʴʪʘ ɺʦʣʛʠ; ʢʦʣʦʥʠʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ 100 ʧʘʨ. 

13. ɹʝʣʦʢʨʳʣʘʷ ʙʦʣʦʪʥʘʷ ʢʨʘʯʢʘ Chlidonias leucopterus (Temminck, 1815); ɻʅ; ʢʫʣʪʫʯ-

ʥʘʷ ʟʦʥʘ ʠ ʘʚʘʥʜʝʣʴʪʘ ɺʦʣʛʠ, ʢʦʣʦʥʠʠ ʧʦ 20ï50 ʧʘʨ; ʧʨʝʩʥʳʝ ʚʦʜʦʝʤʳ ʩ ʙʦʛʘʪʦʡ ʧʨʠʙʨʝʞʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; ʛʥʝʟʜʘ ï ʥʘ ʪʨʦʩʪʥʠʢʘʭ, ʧʣʘʚʘʶʱʠʭ ʣʠʩʪʴʷ ʣʦʪʦʩʘ, ʩʧʣʘʚʠʥʘʭ ʚʦʜʦʨʦʩʣʝʡ. 
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14. ʏʸʨʥʘʷ ʙʦʣʦʪʥʘʷ ʢʨʘʯʢʘ Chlidonias niger (Linnaeus, 1758); ɻʅ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ʟʘʨʦʩ-

ʰʠʝ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʦʜʦʝʤʳ ʦʪ ʣʝʩʦʚ ʜʦ ʧʫʩʪʳʥʴ; ʢʦʣʦʥʠʠ; ʛʥʝʟʜʘ ʥʘ ʩʧʣʘʚʠʥʝ, ʧʣʘʚʘʶʱʠʭ ʨʘʩ-

ʪʝʥʠʷʭ, ʥʘʥʦʩʘʭ ʪʨʦʩʪʥʠʢʘ. 

15. ʏʘʡʢʦʥʦʩʘʷ ʢʨʘʯʢʘ Gelochelidon nilotica (Gmelin, 1789); ʇʈʃ; ʟʘʧʘʜʥʳʡ ʠʣʴʤʝʥʥʦ-

ʙʫʛʨʦʚʳʡ ʨʘʡʦʥ ï ʩʦʣʦʥʦʚʘʪʳʝ ʠʣʴʤʝʥʠ (ʚ ʪ. ʯ. ʀʣʴʙʘʰʠ, 1995 ʛ., ʢʦʣʦʥʠʷ 200 ʛʥʝʟʜ), ʟʘʪʦʧʣʝʥ-

ʥʳʝ ʧʦʣʦʚʦʜʴʝʤ ʩʦʣʦʥʯʘʢʠ; ʠʟʨʝʜʢʘ ʩʝʚʝʨʥʝʝ ʠ ʟʘʧʘʜʥʝʝ, ʚ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚʜʘʣʠ 

ʦʪ ʚʦʜʦʝʤʦʚ (ʧʦʠʩʢ ʥʘʩʝʢʦʤʳʭ); ʧʨʠʤʦʨʩʢʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ɺʦʣʛʠ: ʢʦʩʳ ʢʫʣʪʫʯʥʦʡ ʟʦʥʳ. 

16. ʏʝʛʨʘʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Hydroprogne caspia (Pallas, 1770): ʨʝʜʦʢ; ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, 

ʦ. ʄʘʣʳʡ ɾʝʤʯʫʞʥʳʡ (1ï6 ʪʳʩ. ʧʘʨ). 

17. ʍʦʭʦʪʫʥʴʷ Larus cachinnans (Pallas, 1811); ɻʅ; ʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ, ʦʩʪʨʦʚʘ, ʚʥʫʪʨʝʥ-

ʥʠʝ ʩʪʝʧʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʚʦʜʦʝʤʳ, ʦʩʪʨʦʚʥʘʷ ʟʦʥʘ ʘʚʘʥʜʝʣʴʪʳ ɺʦʣʛʠ, ʦ. ʄʘʣʳʡ ɾʝʤʯʫʞ-

ʥʳʡ (ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʛʥʝʟʜʦʚʘʥʠʷ, ʜʦ 1000 ʧʘʨ); ʢʦʣʦʥʠʠ ʠʣʠ ʧʘʨʳ. 

18. ʏʘʡʢʘ ʩʠʟʘʷ Larus canus (Linnaeus, 1758); ʇʈ; ʜʝʣʴʪʘ ɺʦʣʛʠ. ʇʨʦʣʝʪ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ. 

19. ʂʣʫʰʘ Larus fuscus (Linnaeus, 1758): ʨʝʜʦʢ; ɿʄ. 

20. ʍʦʭʦʪʫʥ ʯʝʨʥʦʛʦʣʦʚʳʡ Larus ichthyaetus (Pallas, 1773); ʇʈʃ; ʢʦʣʦʥʠʠ; ʦʙʳʯʝʥ ʚ ʚʦ-

ʜʦʝʤʘʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʠʦʜʳ ʤʠʛʨʘʮʠʡ ʠ ʢʦʯʝʚʦʢ; ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʛʥʝʟʦʚʴʝ ï ʦ. ʄʘʣʳʡ 

ɾʝʤʯʫʞʥʳʡ (1975ï1980 ʛʛ.: 2,5ï10 ʪʳʩ. ʧʘʨ; 1987: 42 ʪʳʩ. ʧʘʨ; 1991ï2000: 6ï15 ʪʳʩ. ʧʘʨ); ʚʩʷ ʘʢ-

ʚʘʪʦʨʠʷ ʧʨʝʜʫʩʪʴʝʚʦʛʦ ʚʟʤʦʨʴʷ. 

21. ɻʦʣʫʙʦʢ ʤʦʨʩʢʦʡ Larus genei (Brʝme, 1840); ʇʈʃ, ɻʅ (ʥʝʨʝʛʫʣʷʨʥʦ). ʇʨʝʢʨʘʪʠʚʰʠʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʣʦʥʠʠ ï ʥʘ ʙʨʦʚʢʘʭ ʨʳʙʦʭʦʜʥʳʭ ʢʘʥʘʣʦʚ (ʧʨʝʜʫʩʪʴʝʚʦʝ ʚʟʤʦʨʴʝ), ʆʙʞʦʨʦʚ-

ʩʢʠʡ ʢʘʥʘʣ (1970-ʝ ʛʛ.); ʦ. ʄʦʨʩʢʦʡ ʆʯʠʨʢʠʥ (2000 ʧʪʠʮ). 

22. ʏʘʡʢʘ ʙʦʣʴʰʘʷ ʧʦʣʷʨʥʘʷ Larus hyperboreus (Gunnerus, 1767); ɿʃ. 

23. ʏʘʡʢʘ ʙʦʣʴʰʘʷ ʤʦʨʩʢʘʷ Larus marinus (Linnaeus, 1758); ɿʃ. 

24. ʏʘʡʢʘ ʤʘʣʘʷ Larus minutus (Pallas, 1776); ʇʈ; ʠʟʨʝʜʢʘ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ; 1991ï1995 ʛʛ.: 

ʚ ɸʩʪʨʘʭʘʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 5 ʚʩʪʨʝʯ ʧʦ 2ï12 ʧʪʠʮ. ʉʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʯʘʡʢʘ ʤʠʨʦʚʦʡ ʬʘʫʥʳ. 

25. ʏʘʡʢʘ ʦʟʝʨʥʘʷ (ʦʙʳʢʥʦʚʝʥʥʘʷ) Larus ridibundus (Linnaeus, 1766); ʇʈʃ, ɿʄ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ ï ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ ʚʦʜʦʝʤʘʭ, ʥʘʥʦʩʘʭ ʪʨʦʩʪʥʠʢʘ, ʢʦʯʢʘʭ, 

ʧʝʩʯʘʥʳʭ ʦʩʪʨʦʚʘʭ. ɿʠʤʫʝʪ ʚ ʨʘʟʚʦʜʴʷʭ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʢʘʥʘʣʘ. 

26. ʂʨʘʯʢʘ ʧʝʩʪʨʦʥʦʩʘʷ Thalasseus sandvicensis (Latham, 1787); ʇʈʃ; ʢʦʣʦʥʠʷ ʥʘ ʦ. ʄʘ-

ʣʳʡ ɾʝʤʯʫʞʥʳʡ. 

27. ʂʨʘʯʢʘ ʤʘʣʘʷ Sterna albifrons (Pallas, 1764); ʇʈʃ. ɹʳʣʠ ʨʝʜʢʠ ʧʦʜ ɸʩʪʨʘʭʘʥʴʶ, ʥʦ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳ ʚ ʧʨʠʤʦʨʩʢʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʠ ʥʘ ʦʩʪʨʦʚʘʭ (1911); ɸʩʪʨʘʭʘʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ (1953 ʛ.); 

ʦ. ʆʯʠʨʢʠʥ, ʦ. ʏʠʩʪʘʷ ɹʘʥʢʘ, ʆʙʞʦʨʦʚʩʢʠʡ ʢʘʥʘʣ (1953-1972 ʛʛ.); ʦ. ʄʘʣʳʡ ɾʝʤʯʫʞʥʳʡ (1984ï

1985 ʛʛ.); ʟʘʧʘʜʥʳʡ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʳʡ ʨʘʡʦʥ (1990-ʝ ʛʛ.; ʢʦʣʦʥʠʠ ʙʣʠʟ ɸʩʪʨʘʭʘʥʠ, ʦʢʨʝʩʪʥʦʩʪʠ 

ʩ. ʗʥʛʦ-ɸʩʢʝʨ, ʶʞʥʝʝ ʩ. ʂʫʯʝʨʝʥʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʜʩʪʝʧʥʦʛʦ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ). 

28. ʂʨʘʯʢʘ ʨʝʯʥʘʷ Sterna hirundo (Linnaeus, 1758); ʇʈʃ; ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ. 

ʉʝʤʝʡʩʪʚʦ ʇʦʤʦʨʥʠʢʦʚʳʝ Stercorariidae 

29. ʇʦʤʦʨʥʠʢ ʢʦʨʦʪʢʦʭʚʦʩʪʳʡ Stercorarius parasiticus (Linnaeus, 1758); ɿʃ. 

ʉʝʤʝʡʩʪʚʦ ɸʚʜʦʪʢʦʚʳʝ Burhinidae 

30. ɸʚʜʦʪʢʘ Burhinus oedicnemus (Linnaeus, 1758): ʚʝʩʴʤʘ ʨʝʜʦʢ; ɻʅ. ɺ ʧʦʣʫʧʫʩʪʳʥʷʭ, 

ʥʘ ʭʦʣʤʠʩʪʳʭ ʫʯʘʩʪʢʘʭ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʝʡ, ʚ ʧʝʩʯʘʥʳʭ ʙʘʨʭʘʥʘʭ; ʩʪʝʧʠ ï ʚ ʟʘʨʦʩʣʷʭ 

ʧʦʣʳʥʠ, ʙʫʨʴʷʥʘ, ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʟʘʨʦʩʣʷʭ ʪʘʤʘʨʠʢʩʘ ʧʦ ʩʦʣʦʥʯʘʢʘʤ, ʧʦ ʛʣʠʥʠʩʪʳʤ ʙʫʛʨʘʤ ɹʵʨʘ. 

ʉʝʤʝʡʩʪʚʦ ʈʞʘʥʢʦʚʳʝ Charadriidae 

31. ɿʫʝʢ ʤʦʨʩʢʦʡ Charadrius alexandrinus (Linnaeus, 1758): ʦʯʝʥʴ ʨʝʜʦʢ; ɻʅ; ʩʦʣʝʥʳʝ 

ʦʟʝʨʘ, ʤʦʨʩʢʠʝ ʦʩʪʨʦʚʘ; ʚ 1990-ʝ ʛʛ. ï ʫ ʩ. ʂʫʯʝʨʝʥʢʦ (ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ), ʢʦʩʳ 

ʚ ʢʫʣʪʫʯʥʦʡ ʟʦʥʝ ɼʘʤʯʠʢʩʢʦʛʦ ʫʯʘʩʪʢʘ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

32. ɿʫʝʢ ʢʘʩʧʠʡʩʢʠʡ Charadrius asiaticus (Pallas, 1773): ʨʝʜʦʢ; ʇʈʃ; ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʣʘʥʜ-

ʰʘʬʪʳ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, ʣʝʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ. 

33. ɿʫʝʢ ʤʘʣʳʡ (ʛʘʣʩʪʫʯʥʠʢ ʤʘʣʳʡ) Charadrius dubius (Scopoli, 1786); ʇʈ; ʚʦʟʤʦʞʥʦ 

ʛʥʝʟʜʠʪʩʷ; ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʥʘ ʙʝʨʝʛʫ ʦʟ. ɹʘʩʢʫʥʯʘʢ, ʨʝʢʠ ɻʦʨʴʢʘʷ. 

34. ɻʘʣʩʪʫʯʥʠʢ Charadrius hiaticula (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 

35. ʂʨʝʯʝʪʢʘ Chettusia gregaria (Pallas, 1771): ʦʯʝʥʴ ʨʝʜʦʢ; ɻʅ; ʩʫʭʠʝ ʩʪʝʧʠ, ʩʦʣʦʥʯʘʢʠ, ʟʘ-

ʨʦʩʣʠ ʧʦʣʳʥʠ, ʢʦʚʳʣʷ; ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʢʩʘʨʘʡʩʢʘ. 

36. ʈʞʘʥʢʘ ʟʦʣʦʪʠʩʪʘʷ ʁ ʞʥʘʷ Pluvialis apricaria apricaria (Linnaeus, 1758): ʦʯʝʥʴ ʨʝʜʦʢ; ʇʈ. 

37. ʊʫʣʝʩ Pluvialis squatarola (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʨʦʣʝʪʳ ï 

ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣ ʂʫʨʯʝʥʢʦ, ʈʘʩʩʚʝʪ. 
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38. ʇʠʛʘʣʠʮʘ ʙʝʣʦʭʚʦʩʪʘʷ Vanellochettusia leucura (Lichtenstein, 1823): ʨʝʜʦʢ; ʇʈʃ; ʝʜʠ-

ʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ï 1931 ʛ., 1994 ʛ. (ʦʢʨʝʩʪʥʦʩʪʠ ʩ. ʗʥʛʦ-ɸʩʢʝʨ, ʙʝʨʝʛ ʠʣʴʤʝʥʷ), ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣ 

ʇʦʣʜʥʝʚʥʦʝ (ʥʘ ʧʦʣʦʷʭ), ʊʨʫʩʦʚʦ, ʢʫʣʪʫʯʥʘʷ ʟʦʥʘ ɼʘʤʯʠʢʩʢʦʛʦ ʫʯʘʩʪʢʘ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʟʘʧʦʚʝʜ-

ʥʠʢʘ (1 ʧʪʠʮʘ), ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩ. ʅʘʨʠʤʘʥʦʚʘ (ʤʘʣʳʡ ʩʪʝʧʥʦʡ ʚʦʜʦʝʤ). 

ʉʝʤʝʡʩʪʚʦ ʐʠʣʦʢʣʶʚʢʦʚʳʝ Recurvirostridae 

39. ʍʦʜʫʣʦʯʥʠʢ Himantopus himantopus (Linnaeus, 1758) ɻʅ; ʩʦʣʦʥʯʘʢʠ, ʩʳʨʳʝ ʣʫʛʘ, ʨʠ-

ʩʦʚʳʝ ʯʝʢʠ, ʧʦʣʦʠ, ʙʣʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʠʣʴʤʝʥʝʡ, ʥʘ ʢʦʩʘʭ ʠ ʦʪʤʝʣʷʭ ʚ ʢʫʣʪʫʯʥʦʡ ʟʦʥʝ, 

ʙʣʠʟ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʦʚ; ʧʦʩʝʣʝʥʠʷ ʦʪ 3ï5 ʜʦ ʜʝʩʷʪʢʦʚ ʛʥʝʟʜ. 

40. ʐʠʣʦʢʣʶʚʢʘ Recurvirostra avasetta (Linnaeus, 1758): ʨʝʜʦʢ; ɻʅ; ʩʦʣʦʥʦʚʘʪʳʝ ʚʦʜʦ-

ʝʤʳ, ʨʘʢʫʰʝʯʥʳʝ ʠ ʧʝʩʯʘʥʳʝ ʢʦʩʳ, ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ (ʦʢʨʝʩʪʥʦʩʪʠ ʩʝʣ ɹʘʩʳ,  

ɿʘʨʝʯʥʦʝ, ʂʘʨʘʚʘʥʥʦʝ, ʂʫʨʯʝʥʢʦ, ʄʠʭʘʡʣʦʚʢʘ). 

ʉʝʤʝʡʩʪʚʦ ɹʝʢʘʩʦʚʳʝ Scolopacidae 

41. ʇʝʨʝʚʦʟʯʠʢ Actitis hypoleucos (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʦʪʤʝʯʝʥ ʫ ʧʨʝʩʥʳʭ ʚʦʜʦʝ-

ʤʦʚ ï ʂʦʨʜʦʥʥʳʝ ʧʨʫʜʳ, ʦʟ. ʂʘʨʘʩʫʥ. 

42. ʇʝʩʯʘʥʢʘ Calidris alba (Pallas, 1764); ʇʈ. 

43. ʏʝʨʥʦʟʦʙʠʢ Calidris alpine (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʦʪʤʝʯʝʥ 02.09.2010 ʫ ʨʝʯʢʠ 

ɻʦʨʴʢʘʷ (3 ʦʩʦʙʠ). 

44. ʂʨʘʩʥʦʟʦʙʠʢ Calidris ferruginea (Pontoppidan, 1763): ʨʝʜʦʢ; ʇʈ. 

45. ʂʫʣʠʢ-ʚʦʨʦʙʝʡ Calidris minuta (Leisler, 1912): ʨʝʜʦʢ; ʇʈ; ʦʟ. ʂʘʨʘʩʫʥ (ʦʢʦʣʦ 14 ʦʩʦ-

ʙʝʡ), ʨʝʯʢʘ ɻʦʨʴʢʘʷ (24 ʦʩʦʙʠ). 

46. ʇʝʩʦʯʥʠʢ ʙʝʣʦʭʚʦʩʪʳʡ Calidris temminckii (Leisler, 1812): ʨʝʜʦʢ; ʇʈ. 

47. ɼʫʧʝʣʴ Gallinago media (Latham, 1787): ʨʝʜʦʢ; ʇʈ; ʚ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʝ ï ʚʦʟʣʝ 

ʩʪʘʨʠʮ ʧʦ ʣʫʛʘʤ ʠ ʢʦʯʢʘʨʥʠʢʘʤ; ʦʩʝʥʥʠʡ ʧʨʦʣʝʪ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ. 

48. ɻʨʷʟʦʚʠʢ Limicola falcinellus (Pontoppidan, 1763): ʨʝʜʦʢ; ʇʈ. 

49. ɺʝʨʝʪʝʥʥʠʢ ʤʘʣʳʡ Limosa lapponica (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ɸʩʪʨʘʭʘʥʩʢʠʡ ʟʘʧʦ-

ʚʝʜʥʠʢ (ʢʫʣʪʫʯʥʘʷ ʟʦʥʘ), ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 

50. ʂʨʦʥʰʥʝʧ ʙʦʣʴʰʦʡ Numenius arquata (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʢʫʣʪʫʯʥʘʷ ʟʦʥʘ 

ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

51. ʂʨʦʥʰʥʝʧ ʶʞʥʳʡ ʩʨʝʜʥʠʡ Numenius phaeopus alboaxillaris (Love, 1921): ʨʝʜʦʢ; ʇʈ; 

ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ï ʆʙʞʦʨʦʚʩʢʠʡ ʫʯʘʩʪʦʢ (1936 ʛ.), ɼʘʤʯʠʢʩʢʠʡ ʠ ʊʨʝʭʠʟʙʠʥʩʢʠʡ ʫʯʘʩʪʦʢ 

(1990-ʝ ʛʛ.). 

52. ʂʨʦʥʰʥʝʧ ʪʦʥʢʦʢʣʶʚʳʡ Numenius tenuirostris (Vieillot, 1817): ʨʝʜʦʢ; ʇʈ; ʵʥʜʝʤʠʢ 

ʈʦʩʩʠʠ; ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

53. ʇʣʘʚʫʥʯʠʢ ʢʨʫʛʣʦʥʦʩʳʡ Phalaropus lobatus (Linnaeus, 1758); ʇʈ; ʦʟ. ʂʘʨʘʩʫʥ, ɻʦʨʴ-

ʢʘʷ ʨʝʯʢʘ. 

54. ʑʝʛʦʣʴ Tringa erythropus (Pallas, 1764): ʨʝʜʦʢ; ʇʈ; ʚʝʩʝʥʥʠʡ ʧʨʦʣʝʪ, ʣʝʪʥʠʝ ʢʦʯʝʚʢʠ 

(ʩʪʘʡʢʠ ʜʦ 30 ʦʩʦʙʝʡ, ʤʘʣʝʥʴʢʠʝ ʛʨʫʧʧʳ, ʚ ʦʜʠʥʦʯʢʫ); ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʢʦʩʳ ʠ ʦʪ-

ʤʝʣʠ ʢʫʣʪʫʯʥʦʡ ʟʦʥʳ ʜʝʣʴʪʳ ɺʦʣʛʠ; ʢʦʩʳ ʫʩʪʴʝʚ ʧʨʦʪʦʢʦʚ; ʙʝʨʝʛ ɻʦʨʴʢʦʡ ʨʝʯʢʠ (4 ʦʩʦʙʠ). 

55. ʇʦʨʫʯʝʡʥʠʢ Tringa stagnatilis (Bechstein, 1803): ʨʝʜʦʢ; ʇʈ; ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʧʨʦ-

ʣʝʪʳ, ʣʝʪʥʠʝ ʢʦʯʝʚʢʠ; ʨʠʩʦʚʳʝ ʯʝʢʠ, ʨʳʙʦʚʦʜʥʳʝ ʧʨʫʜʳ, ʢʦʩʳ ʚ ʫʩʪʴʷʭ ʧʨʦʪʦʢʦʚ ʚ ʥʠʟʦʚʴʷʭ 

ʜʝʣʴʪʳ ɺʦʣʛʠ, ʟʘʧʘʜʥʳʝ ʧʦʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʀʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʡ ʟʘʢʘʟʥʠʢ. 

56. ʄʦʨʦʜʫʥʢʘ Xenus cinereus (Guldenstedt, 1775): ʨʝʜʦʢ; ʇʈ; ʢʦʩʳ ʫ ʫʩʪʴʝʚ ʧʨʦʪʦʢʦʚ, ʟʘ-

ʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʙʣʠʟ ʩʝʣ ʃʠʥʝʡʥʦʝ (ʚ ʧʦʣʝ), ʂʫʨʯʝʥʢʦ, ɿʝʥʟʝʣʠ, ɸʩʪʨʘʭʘʥʩʢʠʡ ʟʘ-

ʧʦʚʝʜʥʠʢ (ʝʜʠʥʠʯʥʦ). ɺʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʧʨʦʣʝʪʳ, ʣʝʪʥʠʝ ʢʦʯʝʚʢʠ. 

ʆʪʨʷʜ ɸʠʩʪʦʦʙʨʘʟʥʳʝ Ciconiiformes 

ʉʝʤʝʡʩʪʚʦ ɸʠʩʪʦʚʳʝ Ciconiidae 

57. ɸʠʩʪ ʯʝʨʥʳʡ Ciconia nigra (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ; ɸʩʪʨʘʭʘʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, 

ʚʝʨʭʥʷʷ ʜʝʣʴʪʘ ɺʦʣʛʠ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩʝʣʘ ɺʝʨʭʥʠʡ ɹʫʟʘʥ). ɽʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ. 

ʉʝʤʝʡʩʪʚʦ ʎʘʧʣʝʚʳʝ Ardeidae 

58. ɺʳʧʴ ʙʦʣʴʰʘʷ Botaurus stellaris (Linnaeus, 1758); ɻʅ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ʟʘʧʘʜʥʳʝ ʧʦʜ-

ʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ; ʧʦʨʦʩʰʠʝʪʨʦʩʪʥʠʢʦʤ ʠ ʨʦʛʦʟʦʤ ʚʦʜʦʝʤʳ. 

59. ɺʳʧʴ ʤʘʣʘʷ Ixobrychus minutus (Linnaeus, 1766); ɻʅ; ʜʝʣʴʪʘ ɺʦʣʛʠ; ʧʦʨʦʩʰʠʝ ʪʨʦʩʪ-

ʥʠʢʦʤ ʚʦʜʦʝʤʳ. 

ʉʝʤʝʡʩʪʚʦ ʀʙʠʩʦʚʳʝ Threskiornithidae 

60. ʂʦʣʧʠʮʘ Platalea leucorodia (Linnaeus, 1758); ʇʈʃ; ʧʨʠʤʦʨʩʢʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ɺʦʣʛʠ, 

ʟʘʧʘʜʥʳʡ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʡ ʨʘʡʦʥ (ʚ ʪ.ʯ. ʠʣʴʤʝʥʴ ɹʶʨʠ-ɹʘʟʝ); ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ. 

61. ʂʘʨʘʚʘʡʢʘ Plegadis falcinellus (Linnaeus, 1766); ɻʅ; ʜʝʣʴʪʘ ɺʦʣʛʠ (ʜʝʨʝʚʴʷ, ʟʘʣʦʤʳ 

ʪʨʦʩʪʥʠʢʘ; 1200ï1800 ʧʘʨ). 
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ʆʪʨʷʜ ʈʘʢʰʝʦʙʨʘʟʥʳʝ Coraciiformes 

ʉʝʤʝʡʩʪʚʦ ʑʫʨʢʦʚʳʝ Meropidae 
62. ʑʫʨʢʘ ʟʦʣʦʪʠʩʪʘʷ Merops apiaster (Linnaeus, 1758); ʩʪʝʧʠ, ʧʦʣʫʧʫʩʪʳʥʠ; ʛʥʝʟʜʘ ï 

ʚ ʦʙʨʳʚʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ; ʥʠʟʦʚʴʷ ɺʦʣʛʠ (ʧʨʦʣʝʪ). ɹʘʣʢʠ: ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ, ʦʟ. ʂʘʨʘʩʫʥ, ɿʝ-
ʣʝʥʳʡ ʩʘʜ ʠ ʜʨ. ʇʦ ʚʩʝʤʫ ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʦʤʫ ʟʘʧʦʚʝʜʥʠʢʫ. ʉʪʘʠ ʯʘʩʪʳ ʥʘ ʜʝʨʝʚʴʷʭ, ʧʨʦ-
ʚʦʜʘʭ. ɺʨʝʜʠʪ ʧʯʝʣʦʚʦʜʩʪʚʫ. 

63. ʑʫʨʢʘ ʙʦʣʴʰʘʷ ʟʝʣʝʥʘʷ Merops superciliosus (Linnaeus, 1766); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ʟʘʧʘʜ-
ʥʳʡ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʡ ʨʘʡʦʥ (ʟʘʧʘʜʥʝʝ ʧʦʩʝʣʢʦʚ ʇʨʠʢʘʩʧʠʡʩʢʠʡ, ɹʘʩʳ, ɿʝʥʟʝʣʠ); ʚ 100 ʢʤ ʦʪ ɸʩʪ-
ʨʘʭʘʥʠ (ʫ ʜʦʨʦʛʠ ʥʘ ʕʣʠʩʪʫ); ʩʢʣʦʥʳ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. 

ʉʝʤʝʡʩʪʚʦ ʉʠʟʦʚʦʨʦʥʢʦʚʳʝ Coraciidae 
64. ʉʠʟʦʚʦʨʦʥʢʘ (ʨʘʢʰʘ) Coracias garrulous (Linnaeus, 1758); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ; ʟʘʧʘʜ-

ʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʧʦʡʤʝʥʥʳʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʙʝʟʣʝʩʳʝ ʩʪʝʧʠ. ɻʥʝʟʜʠʪʩʷ ʚ ʥʦ-
ʨʘʭ ʠʣʠ ʜʫʧʣʘʭ. 

ʉʝʤʝʡʩʪʚʦ ɿʠʤʦʨʦʜʢʦʚʳʝ Alcedinidae 
65. ɿʠʤʦʨʦʜʦʢ ʦʙʳʢʥʦʚʝʥʥʳʡ Alcedo atthis (Linnaeus, 1758); ʟʠʤʦʨʦʜʦʢ ʇʈʃ, ɿʄ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ; ʧʝʩʯʘʥʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʦʙʨʳʚʠʩʪʳʝ ʙʝʨʝʛʘ ʨʝʢ, ʦʟʝʨ, ʩʪʘʨʠʮ; ʛʥʝʟʜʠʪʩʷ ʚ ʥʦʨʝ, ʢʦʪʦʨʫʶ 
ʩʘʤ ʚʳʢʘʧʳʚʘʝʪ. 

ʆʪʨʷʜ ʉʦʢʦʣʦʦʙʨʘʟʥʳʝ Falconiformes 

ʉʝʤʝʡʩʪʚʦ ʉʢʦʧʠʥʳʝ Pandionidae 
66. ʉʢʦʧʘ Pandion haliaetus (Linnaeus, 1758); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ 

ʧʦʡʤʘ. ʀʟʚʝʩʪʥʳ ʤʝʥʝʝ 20 ʧʘʨ. 

ʉʝʤʝʡʩʪʚʦ ʗʩʪʨʝʙʠʥʳʝ Accipitridae 
67. ɻʨʠʬ ʯʝʨʥʳʡ Aegypius monachus (Linnaeus, 1766): ʦʯʝʥʴ ʨʝʜʦʢ; ɿʃ; ʝʜʠʥʠʯʥʳʝ 

ʚʩʪʨʝʯʠ ï ʉʪʝʧʥʦʡ ʟʘʢʘʟʥʠʢ, ʟʘʧʘʜʥʝʝ ʩ. ʈʝʯʥʦʝ. ʉʦʧʨʦʚʦʞʜʘʝʪ ʩʪʘʜʘ ʩʘʡʛʘʢʘ. 
68. ʊʶʚʠʢ ʝʚʨʦʧʝʡʩʢʠʡ Accipiter brevipes (Severtzov, 1850): ʨʝʜʦʢ; ʆʉ; ʣʝʩʘ ɺʦʣʛʦ-ɸʭʪʫ-

ʙʠʥʩʢʦʡ ʧʦʡʤʳ. 
69. ʊʝʪʝʨʝʚʷʪʥʠʢ (ʷʩʪʨʝʙ ʙʦʣʴʰʦʡ) Accipiter gentiles (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ, ɿʄ. 
70. ʇʝʨʝʧʝʣʷʪʥʠʢ (ʷʩʪʨʝʙ ʤʘʣʳʡ) Accipiter nisus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ, ɿʄ. 
71. ɹʝʨʢʫʪ Aquila chrysaetos (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ, ɻʅ; ʩʪʝʧʠ. 
72. ʇʦʜʦʨʣʠʢ ʙʦʣʴʰʦʡ (ʦʨʝʣ-ʢʨʠʢʫʥ) Aquila clanga (Pallas, 1811): ʨʝʜʦʢ; ʇʈ, ɻʅ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ?, ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ. 
73. ʄʦʛʠʣʴʥʠʢ Aquila geliaca (Savegny, 1809): ʨʝʜʦʢ; ʇʈʃ; ʣʝʩʘ ʦʩʪʨʦʚʥʳʝ ʠ ʣʝʥʪʦʯʥʦʛʦ 

ʪʠʧʘ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 
74. ʇʦʜʦʨʣʠʢ ʤʘʣʳʡ Aquila pomarina (Brehm, 1831); ɿʃ. 
75. ʆʨʝʣ ʩʪʝʧʥʦʡ Aquila rapax (Temminsk, 1828): ʨʝʜʦʢ; ʇʈʃ, ɿʄ; ʩʪʝʧʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥ-

ʥʳʝ ʫʯʘʩʪʢʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʠ ʣʝʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ. 
76. ʂʘʥʶʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (ʩʘʨʳʯ) Buteo buteo (Linnaeus, 1758); ʇʈ; ʦʟ. ʂʘʨʘʩʫʥ, ɻʦʨʴʢʘʷ 

ʨʝʯʢʘ, ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ. 
77. ɿʠʤʥʷʢ (ʢʘʥʶʢ ʤʦʭʥʦʥʦʛʠʡ) Buteo lagopus (Pontoppidan, 1763): ʨʝʜʦʢ; ʇʈ, ɿʄ; ʣʫʛʘ 

ʜʝʣʴʪʳ ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ. 
78. ʂʫʨʛʘʥʥʠʢ (ʩʘʨʳʯ ʩʪʝʧʥʦʡ) Buteo rufinus (Cretzschmar, 1827); ʇʈʃ; ʩʪʝʧʥʳʝ ʠ ʧʦʣʫ-

ʧʫʩʪʳʥʥʳʝ ʨʡʦʥʳ ʧʨʘʚʦʙʝʨʝʞʴʷ ʠ ʣʝʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ. 
79. ɿʤʝʝʷʜ Circaetus gallicus (Gmelin, 1788): ʨʝʜʦʢ; ʇʈ, ɻʅ. 
80. ʃʫʥʴ ʙʦʣʦʪʥʳʡ (ʢʘʤʳʰʦʚʳʡ) Circus aeruginosus (Linnaeus, 1758); ʇʈʃ, ɿʄ (ʠʥʦʛʜʘ); 

ʜʝʣʴʪʘ ɺʦʣʛʠ; ʚʦʜʦʪʦʢʠ, ʠʣʴʤʝʥʠ (ʟʘʨʦʩʣʠ ʨʦʛʦʟʘ, ʪʨʦʩʪʥʠʢʘ), ʦʩʪʨʦʚʥʘʷ ʟʦʥʘ ʠ ʢʫʣʪʫʢʠ (ʢʫʨ-
ʪʠʥʥʦ-ʢʫʣʠʩʥʳʝ ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ). ɿʝʣʝʥʳʡ ʩʘʜ, ʚʝʨʭʦʚʴʷ ʙʘʣʢʠ ʂʦʨʜʦʥʥʘʷ. 

81. ʃʫʥʴ ʙʦʣʦʪʥʳʡ (ʢʘʤʳʰʦʚʳʡ) Circus cyaneus (Linnaeus, 1766): ʨʝʜʦʢ; ɻʅ. 
82. ʃʫʥʴ ʩʪʝʧʥʦʡ Circus macrourus (Gmelin, 1771): ʨʝʜʦʢ; ɿʄ (ʨʝʜʢʦ); ʇʈʃ; ʩʪʝʧʠ ʧʨʘʚʦ-

ʙʝʨʝʞʴʷ, ʣʝʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ ʠ ʜʝʣʴʪʘ ɺʦʣʛʠ (ʨʝʜʢʦ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥ-

ʥʳʭ ʤʠʛʨʘʮʠʡ ʠ ʟʠʤʦʡ); ʙʣʠʟ ɻʦʨʴʢʦʡ ʨʝʯʢʠ. 
83. ʃʫʥʴ ʣʫʛʦʚʦʡ Circus pygargus (Linnaeus, 1758): ʨʝʜʦʢ; ɻʅ; ʙʣʠʟ ʦʟ. ʂʘʨʘʩʫʥ, ɿʝʣʝʥʳʡ ʩʘʜ. 
84. ʆʨʣʘʥ-ʙʝʣʦʭʚʦʩʪ Haliaeetus albicilla (Linnaeus, 1758); ʂʏ; ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ ʚʙʣʠʟʠ 

ʚʦʜʦʝʤʦʚ; ʛʥʝʟʜʠʪʩʷ ʚ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ, ʥʘ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʜʝʨʝʚʴʷʭ, ʦʧʦʨʘʭ ʃʕʇ. 
85. ʉʠʧ ʙʝʣʦʛʦʣʦʚʳʡ Gyps fulvus (Hablizl, 1783): ʨʝʜʦʢ; ɿʃ. 
86. ʆʨʣʘʥ-ʜʦʣʛʦʭʚʦʩʪ Haliaeetus leucoryphus (Pallas, 1771): ʨʝʜʦʢ; ɿʃ. 
87. ʆʨʝʣ-ʢʘʨʣʠʢ Hieraaetus pennatus (Gmelin, 1788): ʨʝʜʦʢ; ɿʃ. 
88. ʂʦʨʰʫʥ ʯʝʨʥʳʡ Milvus migrans (Boddaert, 1783): ʨʝʜʦʢ; ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ɺʦʣʛʦ-

ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ; ʛʥʝʟʜʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷʭ, ʥʝʨʝʜʢʦ ʛʨʫʧʧʘʤʠ. 
89. ʆʩʦʝʜ ʦʙʳʢʥʦʚʝʥʥʳʡ Pernis apivorus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 
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ʉʝʤʝʡʩʪʚʦ ʉʦʢʦʣʠʥʳʝ Falconidae 

90. ɹʘʣʦʙʘʥ Falco cherrug (Gray, 1834): ʨʝʜʦʢ; ʇʈʃ; ʜʦʣʠʥʘ ɺʦʣʛʠ, ʩʪʝʧʠ ʧʦ ʦʙʦʠ ʩʪʦʨʦʥʳ 

ɺʦʣʛʠ, ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ ï ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. 

91. ɼʝʨʙʥʠʢ Falco columbarius (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ, ɿʄ (ʨʝʜʢʦ). 

92. ʇʫʩʪʝʣʴʛʘ ʩʪʝʧʥʘʷ Falco naumanni (Fleischer, 1818): ʨʝʜʦʢ; ʇʈʃ; ʧʦʣʫʧʫʩʪʳʥʥʳʝ, 

ʩʪʝʧʥʳʝ, ʣʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ; ʛʥʝʟʜʠʪʩʷ ʧʘʨʘʤʠ ʠʣʠ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʨʘʟʚʘʣʠʥʘʭ, 

ʜʫʧʣʘʭ, ʥʦʨʘʭ, ʧʦʜ ʢʨʳʰʘʤʠ. 

93. ʉʘʧʩʘʥ Falco peregrinus (Tunstall, 1771): ʨʝʜʦʢ; ʇʈ, ɿʄ; ʦʪʤʝʯʝʥ ʥʘ ʟʠʤʦʚʢʝ ʚ ʛ. ɸʩʪ-

ʨʘʭʘʥʠ (ʋʩʧʝʥʩʢʠʡ ʩʦʙʦʨ, ʢʦʣʦʢʦʣʴʥʷ ʂʨʝʤʣʷ, ʪʝʣʝʚʳʰʢʘ, ʧʦʜ ʤʦʩʪʘʤʠ ʯʝʨʝʟ ɺʦʣʛʫ, ʪʨʫʙʳ ʊʕʎ 

ʠ ʪ. ʧ.), ɸʩʪʨʘʭʘʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʢʫʣʪʫʢʠ, ʧʨʦʪʦʢʠ, ʘʚʘʥʜʝʣʴʪʘ), ʦʟ. ʂʘʨʘʩʫʥ. 

94. ʏʝʛʣʦʢ Falco subbuteo (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʥʘʜʚʦʜʥʘʷ ʜʝʣʴʪʘ ɺʦʣʛʠ, ɺʦʣʛʦ-

ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʡ ʨʘʡʦʥ. 

95. ʇʫʩʪʝʣʴʛʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Falco tinnunculus (Linnaeus, 1758); ʇʈʃ; ʦʟ. ʂʘʨʘʩʫʥ, ɿʝʣʝ-

ʥʳʡ ʩʘʜ, ʉʫʨʠʢʦʚʩʢʘʷ ʠ ʂʦʨʜʦʥʥʘʷ ʙʘʣʢʘ. 

96. ʂʦʙʯʠʢ Falco vespertinus (Linnaeus, 1766); ʇʈʃ; ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘ ̫ʧʦʡʤʘ, ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ʧʫʩʪʳʥʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʫʯʘʩʪʢʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʠ ʣʝʚʦʙʝʨʝʞʴʷ. 

ʆʪʨʷʜ ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ Gruiformes 

ʉʝʤʝʡʩʪʚʦ ɾʫʨʘʚʣʠʥʳʝ Gruidae 

97. ʂʨʘʩʘʚʢʘ Anthropoides virgo (Linnaeus, 1758); ʇʈʃ; ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʠ ʧʫʩʪʳʥʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʠʣʴʤʝʥʠ, ʦʟʝʨʘ ʫ ʘʨʪʝʟʠʘʥʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʣʠʟ ʩʝʣʴʭʦʟʫʛʦʜʠʡ; ʇʨʠʚʦʣʞʩʢʠʡ, ʀʢ-

ʨʷʥʠʥʩʢʠʡ ʨʘʡʦʥʳ, ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 

98. ɾʫʨʘʚʣʴ ʩʝʨʳʡ Grus grus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʥʠʟʦʚʴʷ ʜʝʣʴʪʳ ɺʦʣʛʠ, ʧʦʩ. ɿʝʣʝʥʳʡ. 

99. ɾʫʨʘʚʣʴ ʙʝʣʳʡ (ʩʪʝʨʭ) Grus leucogeranus (Pallas, 1773): ʨʝʜʦʢ; ʇʈ. 

ʉʝʤʝʡʩʪʚʦ ɼʨʦʬʠʥʳʝ Otididae 

100. ɼʨʦʬʘ Otis tarda (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ, ɿʄ (ʨʝʜʢʦ); ʜʝʣʴʪʘ ɺʦʣʛʠ, ʟʘʧʘʜʥʳʡ 

ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʳʡ ʨʘʡʦʥ, ɸʩʪʨʘʭʘʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 

101. ʉʪʨʝʧʝʪ Tetrax tetrax (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ, ɿʄ (ʨʝʜʢʦ); ʩʪʝʧʠ, ʧʦʣʫʧʫʩʪʳʥʠ; 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ (ʍʘʨʘʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʦʩʪʝʧʥʝʥʥʳʝ ʦʩʪʨʦʚʘ), ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ, ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ (ʙʣʠʟ ʩ. ɿʝʥʟʝʣʠ), ɿʘʧʘʜʥʳʡ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʡ ʟʘʢʘʟʥʠʢ. 

ʉʝʤʝʡʩʪʚʦ ʇʘʩʪʫʰʢʦʚʳʝ Rallidae 

102. ʂʦʨʦʩʪʝʣʴ Crex crex (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ?, ɻʅ; ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, 

ʣʠʤʘʥ ʚ ʫʨʦʯʠʱʝ ʐʘʨʘʙʫʣʘʢ; ʩʳʨʳʝ ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʣʫʛʘ, ʫʯʘʩʪʢʠ ʩ ʛʫʩʪʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʢʫ-

ʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

103. ʉʫʣʪʘʥʢʘ Porphyrio porphyrio (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ; ɻʅ?; ʜʝʣʴʪʘ ɺʦʣʛʠ. 

104. ʇʦʛʦʥʳʰ ʤʘʣʳʡ Porzana parva (Scopoli, 1769): ʨʝʜʦʢ; ʇʈʃ; ʘʚʘʥʜʝʣʴʪʘ ɺʦʣʛʠ; 

ʩʧʣʦʰʥʳʝ ʪʨʦʩʪʥʠʢʦʚʦ-ʨʦʛʦʟʦʚʳʝ ʟʘʨʦʩʣʠ. 

105. ʇʦʛʦʥʳʰ-ʢʨʦʰʢʘ Porzana pusilla (Pallas, 1776): ʨʝʜʦʢ; ʇʈ; ɻʅ?; ʜʝʣʴʪʘ ɺʦʣʛʠ. 

ʆʪʨʷʜ ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ Passeriformes 

ʉʝʤʝʡʩʪʚʦ ʃʘʩʪʦʯʢʦʚʳʝ Hirundinidae 

106. ɺʦʨʦʥʦʢ (ʣʘʩʪʦʯʢʘ ʛʦʨʦʜʩʢʘʷ) Delichon urbica (Linnaeus, 1758); ʇʈʃ; ʛʦʨʦʜʘ ʠ ʤʝʣ-

ʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ (ʛʥʝʟʜʘ ʧʦʜ ʢʨʳʰʘʤʠ, ʢʘʨʥʠʟʘʤʠ, ʣʝʧʥʠʥʘʤʠ, ʜʘʞʝ ʥʘ ʧʘʨʦʤʘʭ), ʧʨʦʯʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ. 

107. ʃʘʩʪʦʯʢʘ ʜʝʨʝʚʝʥʩʢʘʷ Hirundo rustica (Linnaeus, 1758); ʇʈʃ; ʩʠʥʘʥʪʨʦʧʥʳʡ ʚʠʜ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ, ʛʥʝʟʜʠʪʩʷ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʦʩʪʨʦʡʢʘʭ, ʥʘ ʧʨʠʯʘʣʘʭ, ʧʦʜ ʥʘʚʠʩʘ-

ʶʱʝʡ ʯʘʩʪʴʶ ʩʢʘʣʳ, ʚ ʢʘʤʝʥʥʳʭ ʧʝʱʝʨʘʭ ʠ ʪ.ʜ. 

108. ʃʘʩʪʦʯʢʘ ʙʝʨʝʛʦʚʘʷ Riparia riparia (Linnaeus, 1758); ʇʈʃ; ʛʥʝʟʜʠʪʩʷ ʚ ʦʙʨʳʚʠʩʪʳʭ 

ʙʝʨʝʛʘʭ, ʩʢʣʦʥʘʭ ʢʘʨʴʝʨʦʚ, ʦʚʨʘʛʘʭ, ʦʙʨʳʚʘʭ, ʩʪʝʥʢʘʭ ʢʦʣʦʜʮʝʚ ʠ ʪ.ʜ. 

ʉʝʤʝʡʩʪʚʦ ɾʘʚʦʨʦʥʢʦʚʳʝ Alaudidae 

109. ɾʘʚʦʨʦʥʦʢ ʧʦʣʝʚʦʡ Alauda arvensis (Linnaeus, 1758); ʇʈʃ. 

110. ɾʘʚʦʨʦʥʦʢ ʤʘʣʳʡ Calandrella cinerea (Gmelin, 1789); ʇʈʃ. 

111. ɾʘʚʦʨʦʥʦʢ ʭʦʭʣʘʪʳʡ Galerida cristata (Linnaeus, 1758); ʇʈʃ; ɿʄ (ʨʝʜʢʦ); ʩʪʝʧʠ, ʩʫ-

ʭʠʝ ʦʪʢʨʳʪʳʝ ʣʫʛʘ, ʦʢʨʘʠʥʳ ʧʦʣʝʡ ʠ ʜʦʨʦʛ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʡʦʥʳ, ʛʦʨʦʜʘ. 

112. ɾʘʚʦʨʦʥʦʢ ʩʝʨʳʡ Calandrella rufescens (Vieillot,  1820); ʇʈʃ. 

113. ɾʘʚʦʨʦʥʦʢ ʨʦʛʘʪʳʡ Eremophila alpestris (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ, ɿʄ (ʨʝʜʢʦ). 

ʅʘʙʣʶʜʘʣʩʷ ʤʝʞʜʫ ʂʦʨʜʦʥʦʤ ʠ ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ. 

114. ɾʘʚʦʨʦʥʦʢ ʣʝʩʥʦʡ (ʶʣʘ) Lullula arborea (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 

115. ɾʘʚʦʨʦʥʦʢ ʩʪʝʧʥʦʡ Melanocorypha calandra (Linnaeus, 1766); ʇʈʃ, ɿʄ (ʯʘʩʪʠʯʥʦ); 

ʢʦʚʳʣʴʥʳʝ ʠ ʟʣʘʢʦʚʦ-ʧʦʣʳʥʥʳʝ ʩʪʝʧʠ, ʧʦʣʷ, ʩʫʭʦʜʦʣʴʥʳʝ ʣʫʛʘ; ʯʘʱʝ ʣʝʚʦʙʝʨʝʞʴʝ ɺʦʣʛʠ. 

116. ɾʘʚʦʨʦʥʦʢ ʙʝʣʦʢʨʳʣʳʡ Melanocorypha leucoptera (Pallas, 1811); ʇʈʃ, ɿʄ; ʧʦʣʳʥ-

ʥʳʝ ʠ ʪʠʧʯʘʢʦʚʳʝ ʩʪʝʧʠ, ʩʦʣʦʥʯʘʢʠ. 
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117. ɾʘʚʦʨʦʥʦʢ ʯʝʨʥʳʡ Melanocorypha yeltoniensis (Forster, 1768): ʨʝʜʦʢ; ʇʈʃ; ʧʦʣʳʥ-

ʥʳʝ, ʧʦʣʳʥʥʦ-ʟʣʘʢʦʚʳʝ ʩʪʝʧʠ. 

ʉʝʤʝʡʩʪʚʦ ʊʨʷʩʦʛʫʟʢʦʚʳʝ Motacillidae 

118. ʂʦʥʝʢ ʧʦʣʝʚʦʡ Anthus campestris (Linnaeus, 1758); ʇʈʃ; ʦʪʢʨʳʪʳʝ, ʪʝʧʣʳʝ ʣʘʥʜ-

ʰʘʬʪʳ: ʢʦʚʳʣʴʥʳʝ, ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʝ, ʭʦʣʤʠʩʪʳʝ ʩʪʝʧʠ, ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʨʘʚʥʠʥʳ. 

119. ʂʦʥʝʢ ʢʨʘʩʥʦʟʦʙʳʡ Anthus cervinus (Pallas, 1811): ʨʝʜʦʢ; ʇʈ; ʩʪʝʧʠ, ʣʫʛʘ. 

120. ʂʦʥʝʢ ʣʫʛʦʚʦʡ Anthus pratensis (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 

121. ʂʦʥʝʢ ʣʝʩʥʦʡ Anthus trivialis (Linnaeus, 1758); ʇʈʃ; ʧʦʡʤʝʥʥʳʝ ʩʪʝʧʥʳʝ ʣʝʩʘ, ʣʝʩʦ-

ʩʪʝʧʥʳʝ ʢʦʣʢʠ, ʦʢʨʘʠʥʳ ʙʦʣʦʪ, ʚʳʨʫʙʢʠ, ʧʦʣʷʥʳ, ʦʧʫʰʢʠ, ʨʝʜʢʦʣʝʩʴʷ. 

122. ʊʨʷʩʦʛʫʟʢʘ ʙʝʣʘʷ Motacilla alba (Linnaeus, 1758); ʇʈʃ; ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʛʥʝʟʜʦʚʘʷ 

ʩʪʘʮʠʷ ï ʙʝʨʝʛʘ ʨʝʢ ʠ ʚʦʜʦʝʤʦʚ; ʩʝʡʯʘʩ ï ʪʠʧʠʯʥʦ ʩʠʥʘʥʪʨʦʧʥʳʡ ʚʠʜ, ʦʩʚʦʠʚʰʠʡ ʩʘʤʳʝ ʨʘʟʥʳʝ 

ʵʣʝʤʝʥʪʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

123. ʊʨʷʩʦʛʫʟʢʘ ʛʦʨʥʘʷ Motacilla cinerea (Tunstall, 1771): ʨʝʜʦʢ; ʇʈ. 

124. ʊʨʷʩʦʛʫʟʢʘ ʞʝʣʪʦʛʦʣʦʚʘʷ Motacilla citreola (Pallas, 1776): ʨʝʜʦʢ; ʪʨʷʩʦʛʫʟʢʘ ʞʝʣʪʦ-

ʛʦʣʦʚʘʷ: ʨʝʜʦʢ, ʇʈ. 

125. ʊʨʷʩʦʛʫʟʢʘ ʞʝʣʪʘʷ Motacilla flava (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʦʪʤʝʯʝʥ ʫ ʦʟ. ʂʘʨʘʩʫʥ. 

126. ʊʨʷʩʦʛʫʟʢʘ ʯʝʨʥʦʛʦʣʦʚʘʷ Motacilla feldegg (Michahelles, 1830): ʨʝʜʦʢ; ʪʨʷʩʦʛʫʟʢʘ 

ʯʝʨʥʦʛʦʣʦʚʘʷ: ʨʝʜʦʢ; ʇʈʃ; ʦʢʦʣʦ ʨʦʜʥʠʢʦʚ ʚ ʧʫʩʪʳʥʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳ ʨʘʡʦʥʘʭ, ʧʦ ʙʝʨʝʛʘʤ 

ʣʠʤʘʥʦʚ, ʦʟʝʨ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦʥʠʞʝʥʠʡ ʩ ʪʘʣʦʡ ʚʦʜʦʡ, ʥʘ ʟʘʣʠʚʥʳʭ ʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ; ʚʦʜʦʝʤʳ ï 

ʧʨʝʩʥʳʝ ʠ ʩʦʣʦʥʦʚʘʪʳʝ, ʦʙʷʟʘʪʝʣʴʥʦ ʩ ʫʯʘʩʪʢʘʤʠ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʨʦʩʪʥʠʢʘ, ʥʝʙʦʣʴ-

ʰʠʭ ʢʫʩʪʦʚ. 

127. ʊʨʷʩʦʛʫʟʢʘ ʞʝʣʪʦʣʦʙʘʷ (ʞʝʣʪʦʩʧʠʥʥʘʷ) Motacilla lutea (Gmelin, 1774): ʨʝʜʦʢ; ʇʈʃ; 

ʟʘʣʠʚʥʳʝ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʫʛʘ ʩ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʦʟʝʨʢʘʤʠ, ʠʥʦʛʜʘ ʥʘ ʩʫʭʦʜʦʣʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʴ-

ʭʦʟʧʦʣʷʭ. 

ʉʝʤʝʡʩʪʚʦ ʉʦʨʦʢʦʧʫʪʦʚʳʝ Laniidae 

128. ɾʫʣʘʥ ʦʙʳʢʥʦʚʝʥʥʳʡ Lanius collurio (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʥʘʩʝʣʷʝʪ ʨʘʟ-

ʣʠʯʥʳʝ ʙʠʦʪʦʧʳ ʩ ʥʘʣʠʯʠʝʤ ʜʨʝʚʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʩʦʩʝʜʩʪʚʫ ʩ ʦʪʢʨʳʪʳʤʠ 

ʫʯʘʩʪʢʘʤʠ. 

129. ʉʦʨʦʢʦʧʫʪ ʩʝʨʳʡ Lanius excubitor (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʘ, 

ʣʝʥʪʦʯʥʳʝ ʣʝʩʘ, ʣʝʩʦʧʦʣʦʩʳ, ʩʘʜʳ ï ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

130. ʉʦʨʦʢʦʧʫʪ ʯʝʨʥʦʣʦʙʳʡ Lanius minor (Gmelin, 1788); ʇʈʃ; ʟʘʩʝʣʷʝʪ ʤʦʟʘʠʯʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʚ ʢʦʪʦʨʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʤʝʞʘʝʪʩʷ ʩ ʦʪʢʨʳʪʳʤʠ, ʧʦ-

ʨʦʩʰʠʤʠ ʪʨʘʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʠʣʠ ʙʝʟ ʪʘʢʦʚʦʡ; ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʩʦʧʦʣʦʩʳ. 

ʉʝʤʝʡʩʪʚʦ ʀʚʦʣʛʦʚʳʝ Oriolidae 

131. ʀʚʦʣʛʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Oriolus oriolus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʠʚʦʚʳʝ ʨʦʱʠ, ʣʝʩʦʧʦʣʦʩʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʜʦʣʴ ʜʦʨʦʛ), ʠʥʦʛʜʘ ï ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʝʨʝʚʴʷ ʚ ʩʪʝʧʠ, 

ʩʘʜʳ, ʧʘʨʢʠ. 

ʉʝʤʝʡʩʪʚʦ ʉʢʚʦʨʮʦʚʳʝ Sturnidae 

132. ʉʢʚʦʨʝʮ ʨʦʟʦʚʳʡ Sturnus roseus (Linnaeus, 1758); ʇʈʃ; ʢʩʝʨʦʬʠʪʥʳʝ ʣʘʥʜʰʘʬʪʳ; 

ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠʷ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʩʘʨʘʥʯʦʚʳʭ; ʛʥʝʟʜʠʪʩʷ ʚ ʢʨʳʰʘʭ 

ʠ ʩʪʝʥʘʭ ʢʦʰʘʨ, ʨʘʩʰʠʨʝʥʥʳʭ ʛʥʝʟʜʘʭ ʣʘʩʪʦʯʢʠ ʙʝʨʝʛʦʚʦʡ ʠ ʪ. ʧ. 

133. ʉʢʚʦʨʝʮ ʦʙʳʢʥʦʚʝʥʥʳʡ Sturnus vulgaris (Linnaeus, 1755); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʟʘʧʘʜʥʳʝ ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ, ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ ʧʨʘʚʦʙʝʨʝʞʴʷ ʠ ʣʝ-

ʚʦʙʝʨʝʞʴʷ ɺʦʣʛʠ; ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʣʫʛʘ, ʧʦʣʷ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ʉʝʤʝʡʩʪʚʦ ɺʨʘʥʦʚʳʝ Corvidae 

134. ɺʦʨʦʥ Corvus corax (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ; ʧʦʚʩʝʤʝʩʪʝʥ. 

135. ɻʘʣʢʘ Corvus monedula (Linnaeus, 1758); ʇʈʃ. ʇʦʚʩʝʤʝʩʪʝʥ. 

136. ʉʦʡʢʘ Garrulus glandarius (Linnaeus, 1758); ʇʈʃ; ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʩʪʨʝʯ ʚ ʜʫʙʨʘʚʘʭ 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ; ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ ï ʨʝʜʢʠʡ ʟʘʣʝʪʥʳʡ ʚʠʜ. 

137. ʂʝʜʨʦʚʢʘ Nucifraga caryocatactes (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ. ɹʠʦʪʦʧʠʯʝʩʢʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʉʝʤʝʡʩʪʚʦ ʉʚʠʨʠʩʪʝʣʝʚʳʝ Bombycillidae 

138. ʉʚʠʨʠʩʪʝʣʴ Bombycilla garrulous (Linnaeus, 1758); ɿʄ; ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʨ-

ʤʦʚʦʡ ʙʘʟʳ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ; ʢʦʨʤʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷʭ ʠ ʢʫʩʪʘʨʥʠʢʘʭ ʷʛʦʜʥʳʭ ʧʦʨʦʜ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. 
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ʉʝʤʝʡʩʪʚʦ ʂʨʘʧʠʚʥʠʢʦʚʳʝ Trogloditidae 

139. ʂʨʘʧʠʚʥʠʢ Troglodytes troglodytes (Linnaeus, 1758): ʨʝʜʦʢ; ɿʄ, ɻʅ; ʝʜʠʥʠʯʥʳʝ 

ʚʩʪʨʝʯʠ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ; ʚ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʟʦʬʠʪʥʳʝ ʣʘʥʜ-

ʰʘʬʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ. 

ʉʝʤʝʡʩʪʚʦ ɿʘʚʠʨʫʰʢʦʚʳʝ Prunellidae 

140. ɿʘʚʠʨʫʰʢʘ ʣʝʩʥʘʷ Prunella modularis (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 

ʉʝʤʝʡʩʪʚʦ ʉʣʘʚʢʦʚʳʝ Sylviidae 

141. ʂʘʤʳʰʝʚʢʘ ʠʥʜʠʡʩʢʘʷ Acrocephalus agricola (Jerdon, 1845); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

142. ʂʘʤʳʰʝʚʢʘ ʜʨʦʟʜʦʚʠʜʥʘʷ Acrocephalus arundinaceus (Linnaeus, 1758); ʇʈʃ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

143. ʂʘʤʳʰʝʚʢʘ ʩʘʜʦʚʘʷ Acrocephalus dumetorum (Blyth, 1849): ʨʝʜʦʢ; ʇʈ; ʚʩʪʨʝʯʠ 

ʥʘ ʪʨʦʩʪʥʠʢʘʭ ʫ ɻʦʨʴʢʦʡ ʨʝʯʢʠ. 

144. ʂʘʤʳʰʝʚʢʘ ʙʦʣʦʪʥʘʷ Acrocephalus palustris (Bechstein, 1798); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

145. ʂʘʤʳʰʝʚʢʘ-ʙʘʨʩʫʯʝʢ Acrocephalus schoenobaenus (Linnaeus, 1758); ʇʈʃ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

146. ʂʘʤʳʰʝʚʢʘ ʪʨʦʩʪʥʠʢʦʚʘʷ Acrocephalus scirpaceus (Hermann, 1804); ʇʈʃ; ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

147. ʂʘʤʳʰʝʚʢʘ ʰʠʨʦʢʦʭʚʦʩʪʘʷ Cettia cetti (Temminck, 1820); ʇʈʃ; ʜʝʣʴʪʘ ɺʦʣʛʠ, 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠ ʨʦʛʦʟʘ. 

148. ɹʦʨʤʦʪʫʰʢʘ ʩʝʚʝʨʥʘʷ Hippolais caligata (Lichtenstein, 1823); ʇʈʃ; ʣʫʛʘ ʩ ʢʫʩʪʘʨʥʠ-

ʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʤʝʣʢʦʣʝʩʴʷ, ʦʧʫʰʢʠ, ʟʘʨʦʩʣʠ ʠʚʥʷʢʘ. 

149. ʇʝʨʝʩʤʝʰʢʘ ʟʝʣʝʥʘʷ Hippolais icterina (Vieillot, 1817); ʇʈ. 

150. ɹʦʨʤʦʪʫʰʢʘ ʶʞʥʘʷ Hippolais rama (Sykes, 1832); ʇʈʃ. 

151. ʉʚʝʨʯʦʢ ʨʝʯʥʦʡ Locustella fluviatilis (Wolf, 1810); ʇʈʃ; ʧʨʝʜʧʦʯʠʪʘʝʪ ʚʣʘʞʥʳʝ ʩʪʘ-

ʮʠʠ - ʟʘʙʦʣʦʯʝʥʥʫʶ ʧʦʡʤʫ, ʣʫʛʘ ʩ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʩʳʨʳʝ ʣʝʩʘ ʩ ʛʫʩʪʳʤ ʧʦʜʣʝʩʢʦʤ ʠ ʪʨʘʚʦʩʪʦʝʤ. 

152. ʉʚʝʨʯʦʢ ʩʦʣʦʚʴʠʥʳʡ Locustella luscinioides (Savi, 1824); ʇʈʃ; ʤʘʣʦʜʦʩʪʫʧʥʳʝ ʩʳʨʳʝ, 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʠʣʠ ʟʘʣʠʪʳʝ ʚʦʜʦʡ ʙʠʦʪʦʧʳ, ʟʘʨʦʩʰʠʝ ʥʝʚʳʩʦʢʠʤ ʠʚʥʷʢʦʤ, ʪʨʦʩʪʥʠʢʦʤ, ʦʩʦʢʦʡ. 

153. ʉʚʝʨʯʦʢ ʦʙʳʢʥʦʚʝʥʥʳʡ Locustella naevia (Boddaert, 1783); ʇʈʃ; ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʚʣʘʞʥʳʝ ʙʠʦʪʦʧʳ. 

154. ʂʘʤʳʰʝʚʢʘ ʪʦʥʢʦʢʣʶʚʘʷ Lusciniola melanopogon (Temminck, 1823); ʇʈʃ; ʚʩʝʚʦʟ-

ʤʦʞʥʳʝ ʚʣʘʞʥʳʝ ʙʠʦʪʦʧʳ. 

155. ʇʝʥʦʯʢʘ-ʪʝʥʴʢʦʚʢʘ (ʧʝʥʦʯʢʘ-ʢʫʟʥʝʯʠʢ) Phylloscopus collybita (Vieillot, 1817):  

ʨʝʜʦʢ; ʇʈ. 

156. ʇʝʥʦʯʢʘ-ʟʘʨʥʠʯʢʘ Phylloscopus inornatus (Blyth, 1842): ʨʝʜʦʢ; ɿʃ. 

157. ʇʝʥʦʯʢʘ-ʪʨʝʱʝʪʢʘ Phylloscopus sibilatrix (Bechstein, 1793): ʨʝʜʦʢ; ʇʈ; ʝʜʠʥʠʯʥʳʝ 

ʚʩʪʨʝʯʠ ʚ ʂʦʨʜʦʥʥʦʡ ʙʘʣʢʝ. 

158. ʇʝʥʦʯʢʘ ʟʝʣʝʥʘʷ Phylloscopus trochiloides (Sundevall, 1837): ʨʝʜʦʢ; ʇʈ. 

159. ʇʝʥʦʯʢʘ-ʚʝʩʥʠʯʢʘ Phylloscopus trochilus (Linnaeus, 1758); ʇʈʃ; ʙʘʣʢʠ, ʚʦʜʦʝʤʳ 

ʩ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

160. ʉʣʘʚʢʘ ʯʝʨʥʦʛʦʣʦʚʘʷ Sylvia atricapilla (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 

161. ʉʣʘʚʢʘ ʩʘʜʦʚʘʷ Sylvia borin (Boddaert, 1783): ʨʝʜʦʢ; ʇʈ; ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ  

ʥʘ ʦʟ. ʂʘʨʘʩʫʥ (ʂʦʨʜʦʥʥʘʷ, ʉʫʨʠʢʦʚʩʢʘʷ ʙʘʣʢʘ), ʦʟ. ʂʨʘʩʥʦʝ.  

162. ʉʣʘʚʢʘ ʩʝʨʘʷ Sylvia communis (Latham, 1787); ʇʈʃ; ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʫʭʠʭ ʙʠʦʪʦʧʘʭ; ʂʦʨʜʦʥʥʘʷ, ʉʫʨʠʢʦʚʩʢʘʷ ʙʘʣʢʘ. 

163. ʉʣʘʚʢʘ-ʟʘʚʠʨʫʰʢʘ Sylvia curruca (Linnaeus, 1758); ʇʈʃ; ʣʝʩʥʳʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʤʘʩʩʠʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

164. ʉʣʘʚʢʘ ʧʫʩʪʳʥʥʘʷ Sylvia nana (Hemprich et Ehrenberg, 1833); ʇʈʃ; ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʢʩʝʨʦʬʠʪʥʳʝ ʩʪʘʮʠʠ ʩʪʝʧʝʡ ʠ ʧʦʣʫʧʫʩʪʳʥʴ. 

165. ʉʣʘʚʢʘ ʷʩʪʨʝʙʠʥʘʷ Sylvia nisoria (Bechstein, 1795); ʇʈʃ; ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ 

ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʘʭ. 

166. ʉʣʘʚʢʘ ʙʝʣʦʫʩʘʷ Sylvia mystacea (Menetries, 1832); ʇʈʃ; ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʤʘʩʩʠʚʳ ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

ʉʝʤʝʡʩʪʚʦ ʂʦʨʦʣʴʢʦʚʳʝ Regulidae 

167. ʂʦʨʦʣʝʢ ʞʝʣʪʦʛʦʣʦʚʳʡ Regulus regulus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ, ɿʄ (ʨʝʜʢʦ); 

ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʥʘ ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ, ʚ ɿʝʣʝʥʦʤ ʩʘʜʫ. 
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ʉʝʤʝʡʩʪʚʦ ʄʫʭʦʣʦʚʢʦʚʳʝ Muscicapidae  
168. ɿʘʨʷʥʢʘ Erithacus rubecula (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʚ ʣʝʩʦ-

ʧʦʣʦʩʘʭ ɿʝʣʝʥʦʛʦ ʩʘʜʘ. 
169. ʄʫʭʦʣʦʚʢʘ-ʧʝʩʪʨʫʰʢʘ Ficedula hypoleuca (Pallas, 1764); ʇʈ; ʙʠʦʪʦʧʳ ʩ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. 
170. ʄʫʭʦʣʦʚʢʘ ʤʘʣʘʷ Ficedula parva (Bechstein, 1794): ʨʝʜʦʢ; ʇʈ. 
171. ʉʦʣʦʚʝʡ ʦʙʳʢʥʦʚʝʥʥʳʡ Luscinia luscinia (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʦʪʤʝʯʝʥ 

ʚ ʂʦʨʜʦʥʝ ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 
172. ʉʦʣʦʚʝʡ ʁ ʞʥʳʡ Luscinia megarhynchos (Brehm, 1831); ɻʅ; ʣʝʩʘ ʩ ʛʫʩʪʳʤ ʧʦʜʣʝʩʢʦʤ, 

ʠʥʦʛʜʘ ʩʘʜʳ. 
173. ɺʘʨʘʢʫʰʢʘ Luscinia svecica (Linnaeus, 1758); ʇʈʃ; ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʧʦʨʦʩʣʴ, ʦʙʳʯʥʦ 

ʥʝʜʘʣʝʢʦ ʦʪ ʚʦʜʳ, ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 
174. ɼʨʦʟʜ ʢʘʤʝʥʥʳʡ ʧʝʩʪʨʳʡ Monticola saxatilis (Linnaeus, 1776): ʨʝʜʦʢ; ɿʃ. 
175. ɼʨʦʟʜ ʢʘʤʝʥʥʳʡ ʩʠʥʠʡ Monticola solitarius (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ. 
176. ʄʫʭʦʣʦʚʢʘ ʩʝʨʘʷ Muscicapa striata (Pallas, 1764); ʇʈʃ; ʣʝʩʘ, ʣʝʩʦʧʦʣʦʩʳ, ʨʦʱʠ, 

ʧʘʨʢʠ, ʩʘʜʳ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 
177. ʂʘʤʝʥʢʘ-ʧʣʷʩʫʥʴʷ Oenanthe isabellina (Temminck, 1829); ʇʈʃ; ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʪ-

ʢʨʳʪʳʝ ʩʫʭʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 
178. ʂʘʤʝʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Oenanthe oenanthe (Linnaeus, 1758); ʇʈʃ; ʩʫʭʠʝ ʦʪʢʨʳʪʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʤʝʥʠʩʪʳʝ ʨʦʩʩʳʧʠ ʠ ʩʢʣʦʥʳ, ʢʘʨʴʝʨʳ, ʚʳʨʫʙʢʠ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʪ. ʧ. ʆʪ-
ʤʝʯʝʥ ʚ ɿʝʣʝʥʦʤ ʩʘʜʫ ʠ ʥʘ ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ. 

179. ʂʘʤʝʥʢʘ-ʧʣʝʰʘʥʢʘ Oenanthe pleschanka (Lepechin, 1770); ʇʈʃ; ʩʝʣʠʪʩʷ ʚʝʟʜʝ, 
ʛʜʝ ʝʩʪʴ ʩʢʘʣʴʥʳʝ ʦʙʥʘʞʝʥʠʷ ʠ ʢʘʤʝʥʠʩʪʳʝ ʨʦʩʩʳʧʠ. 

180. ɻʦʨʠʭʚʦʩʪʢʘ-ʯʝʨʥʫʰʢʘ Phoenicurus ochruros (Gmelin, 1774): ʨʝʜʦʢ; ɿʃ. 
181. ɻʦʨʠʭʚʦʩʪʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Phoenicurus phoenicurus (Linnaeus, 1758); ʇʈ; ʦʪʤʝʯʝʥ 

ʚ ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʫʨʦʯʠʱʝ ʂʦʨʜʦʥ, ʉʝʨʝʙʨʠʩʪʳʝ ʪʦʧʦʣʷ). 
182. ʏʝʢʘʥ ʣʫʛʦʚʦʡ Saxicola rubetra (Linnaeus, 1758); ʇʈʃ; ʦʪʢʨʳʪʳʝ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠ-

ʢʦʚʳʝ ʙʦʣʦʪʘ ʠ ʣʫʛʦʚʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʢʫʩʪʘʨʥʠʢʦʤ, ʘʛʨʦʣʘʥʣʰʘʬʪʳ, ʩʚʝʞʠʝ 
ʚʳʨʫʙʢʠ, ʛʘʨʠ. 

183. ʏʝʢʘʥ ʯʝʨʥʦʛʦʣʦʚʳʡ Saxicola torquata (Linnaeus, 1766); ʇʈʃ; ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘʭ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʠʣʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ï ʚ ʪ. ʯ. ʧʫʩʪʦʰʠ, ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ. 

184. ɹʝʣʦʙʨʦʚʠʢ Turdus iliacus (Linnaeus, 1766): ʨʝʜʦʢ; ʇʈ; ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʚ ʂʦʨʜʦʥ-
ʥʦʡ ʙʘʣʢʝ. 

185. ɼʨʦʟʜ ʯʝʨʥʳʡ Turdus merula (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 
186. ʈʷʙʠʥʥʠʢ Turdus pilaris (Linnaeus, 1758); ʇʈ. 
187. ɼʨʦʟʜ ʧʝʚʯʠʡ Turdus philomelos (Brehm, 1831); ʇʈ. 
188. ɼʝʨʷʙʘ Turdus viscivorus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ. 
ʉʝʤʝʡʩʪʚʦ ʉʫʪʦʨʦʚʳʝ Paradoxornithidae 
189. ʉʠʥʠʮʘ ʫʩʘʪʘʷ Panurus biarmicus (Linnaeus, 1758); ʇʈʃ, ɿʄ; ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝ-

ʥʝʥ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ, ʨʘʡʦʥʝ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʝʡ, ʤʝʥʝʝ ʦʙʠʣʝʥ ʚ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ 
ʧʦʡʤʝ; ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʦʚ ʠ ʨʦʛʦʟʦʚ. 

ʉʝʤʝʡʩʪʚʦ ʉʠʥʠʮʳ ʜʣʠʥʥʦʭʚʦʩʪʳʝ Aegithalidae 
190. ʉʠʥʠʮʘ ʜʣʠʥʥʦʭʚʦʩʪʘʷ Aegithalos caudatus (Linnaeus, 1758); ʆʉ; ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ 

ʜʝʣʴʪʳ ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ. 
ʉʝʤʝʡʩʪʚʦ ʉʠʥʠʮʝʚʳʝ Paridae 
191. ʄʦʩʢʦʚʢʘ Parus ater (Linnaeus, 1758); ʆʉ; ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʣʘʥʜʰʘʬʪʘʭ; ʵʧʠʟʦʜʠʯʝʩʢʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʯʝʨʪʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʩʘʜʘʭ,  
ʣʝʩʦʧʦʣʦʩʘʭ. 

192. ʃʘʟʦʨʝʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Parus caeruleus (Linnaeus, 1758); ʆʉ; ʣʝʩʘ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ, 
ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʝ, ʨʘʡʦʥʝ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʝʡ; ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʩʠʥʘʥ-
ʪʨʦʧ. 

193. ʉʠʥʠʮʘ ʙʦʣʴʰʘʷ Parus major (Linnaeus, 1758); ʆʉ, ʂʏ; ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʚʜʦʣʴ ʪʝʯʝ-
ʥʠʷ ʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ɺʦʣʛʠ; ʩʘʘʤʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

194. ɻʘʠʯʢʘ ʙʫʨʦʛʦʣʦʚʘʷ Parus montanus (Baldenstein, 1827): ʨʝʜʦʢ; ɿʃ. 
195. ʈʝʤʝʟ ʦʙʳʢʥʦʚʝʥʥʳʡ Remiz pendulinus (Linnaeus, 1758); ʇʈʃ, ɿʄ (ʯʘʩʪʠʯʥʦ); ʜʝʣʴʪʘ 

ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʨʘʡʦʥ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʝʡ; ʚ ʟʘʨʦʩʣʷʭ ʪʨʦʩʪʥʠʢʘ, 
ʥʘ ʜʝʨʝʚʴʷʭ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ. 

ʉʝʤʝʡʩʪʚʦ ʇʦʧʦʣʟʥʝʚʳʝ Sittidae 
196. ʇʦʧʦʣʟʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ Sitta europaea (Linnaeus, 1758): ʨʝʜʦʢ; ɿʄ. 
ʉʝʤʝʡʩʪʚʦ ʇʠʱʫʭʦʚʳʝ Certhiidae 
197. ʇʠʱʫʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Certhia familiaris (Linnaeus, 1758); ʇʈ, ɿʄ.  



ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 2024.  ̄1 (92) 

Geology, Geography and Global Energy. 2024. No. 1 (92) 

26 

ʉʝʤʝʡʩʪʚʦ ɺʦʨʦʙʴʠʥʳʝ Passeridae 

198. ɺʦʨʦʙʝʡ ʜʦʤʦʚʳʡ Passer domesticus (Linnaeus, 1758); ʆʉ; ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʧʨʠ-

ʣʝʞʘʱʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

199. ɺʦʨʦʙʝʡ ʧʦʣʝʚʦʡ Passer montanus (Linnaeus, 1758); ʆʉ; ʣʝʩʘ, ʣʝʩʦʩʪʝʧʠ, ʣʝʩʦʧʦ-

ʩʘʜʢʠ, ʙʝʨʝʛʦʚʳʝ ʦʙʨʳʚʳ, ʦʚʨʘʛʠ, ʜʘʯʠ, ʧʘʨʢʠ, ʩʝʣʘ. ʉʠʣʴʥʦ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʞʠʣʴʶ ʯʝʣʦʚʝʢʘ. 

200. ɺʦʨʦʙʝʡ ʧʦʣʝʚʦʡ Petronia petronia (Linnaeus, 1766); ɿʃ; ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ 

ɺʦʣʛʠ. 

ʉʝʤʝʡʩʪʚʦ ɺʴʶʨʢʦʚʳʝ Fringillidae 

201. ʂʦʥʦʧʣʷʥʢʘ: ʨʝʜʦʢ Acanthis cannabina (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ); 

ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʚ ɿʝʣʝʥʦʤ ʩʘʜʫ, ʂʦʨʜʦʥʥʦʡ ʙʘʣʢʝ. 

202. ʏʝʯʝʪʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Acanthis flammea (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ). 

203. ʏʝʯʝʪʢʘ ʛʦʨʥʘʷ Acanthis flavirostris (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ). 

204. ʑʝʛʦʣ ʯʝʨʥʦʛʦʣʦʚʳʡ Carduelis carduelis (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ); 

ʥʘʠʙʦʣʝʝ ʦʙʳʯʝʥ ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ɺʦʣʛʠ, ʨʘʡʦʥʝ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝ-

ʥʝʡ; ʣʝʩʘ, ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʥʝʙʦʣʴʰʠʝ ʨʦʱʠ ʠ ʧʝʨʝʣʝʩʢʠ ʩ ʪʨʘʚʷʥʳʤʠ ʟʘʨʦʩʣʷʤʠ. 

205. ʏʝʯʝʚʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Carpodacus erythrinus (Pallas, 1770); ʇʈ; ʚʣʘʞʥʳʝ ʣʫʛʘ, 

ʣʝʩʘ (ʦʧʫʰʢʠ, ʚʳʨʫʙʢʠ), ʩʘʜʳ, ʧʘʨʢʠ. 

206. ɿʝʣʝʥʫʰʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Chloris chloris (Linnaeus, 1758); ʇʈʃ; ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ 

ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʧʘʨʢʠ, ʩʘʜʳ. 

207. ɼʫʙʦʥʦʩ ʦʙʳʢʥʦʚʝʥʥʳʡ Coccothraustes coccothraustes (Linnaeus, 1758); ʇʈʃ, ɿʄ 

(ʯʘʩʪʠʯʥʦ); ʥʘʠʙʦʣʝʝ ʯʘʩʪ ʚ ʣʝʩʘʭ ʜʝʣʴʪʳ ɺʦʣʛʠ ʠ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ. 

208. ɿʷʙʣʠʢ Fringilla  coelebs (Linnaeus, 1758); ʇʈʃ, ɿʄ; ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʚʝʨ-

ʭʦʚʴʷ ʠ ʩʨʝʜʠʥʥʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ɺʦʣʛʠ, ʨʝʞʝ ʥʠʟʦʚʴʷ ʧʦʩʣʝʜʥʝʡ (ʦʩʚʘʠʚʘʝʪʩʷ); ʣʝʩʘ, ʧʘʨʢʠ, ʩʘʜʳ. 

209. ɺʴʶʨʦʢ Fringilla  montifringilla (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ); ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ 

ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

210. ʂʣʝʩʪ ʦʙʳʢʥʦʚʝʥʥʳʡ Loxia curvirostra (Linnaeus, 1758); ɿʃ. 

211. ʑʫʨ Pinicola enucleator (Linnaeus, 1758); ɿʃ. 

212. ʉʥʝʛʠʨʴ ʦʙʳʢʥʦʚʝʥʥʳʡ Pyrrhula pyrrhula (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ); ʧʦʡ-

ʤʝʥʥʳʝ ʣʝʩʘ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

213. ʏʠʞ Spinus spinus (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ); ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ, ʘʛʨʦʣʘʥʜ-

ʰʘʬʪʳ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ʉʝʤʝʡʩʪʚʦ ʆʚʩʷʥʢʦʚʳʝ Emberizidae 

214. ʇʦʜʦʨʦʞʥʠʢ Calcarius lapponicus (Linnaeus, 1758); ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ). 

215. ɼʫʙʨʦʚʠʢ Emberiza aureola (Pallas, 1773): ʨʝʜʦʢ; ɿʃ. 

216. ʆʚʩʷʥʢʘ ʞʝʣʯʥʘʷ Emberiza bruniceps (Brandt, 1841): ʨʝʜʦʢ; ʇʈʃ; ʩʪʝʧʥʳʝ, ʧʦʣʫʧʫ-

ʩʪʳʥʥʳʝ ʠ ʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʛʥʝʟʜʘ ʜʝʣʘʝʪ ʚ ʪʨʘʚʝ, 

ʥʘ ʚʝʪʢʘʭ). 

217. ʇʨʦʩʷʥʢʘ Emberiza calandra (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ, ɿʄ (ʯʘʩʪʠʯʥʦ). 

218. ʆʚʩʷʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Emberiza citronella (Linnaeus, 1758); ʇʈ, ɿʄ (ʨʝʜʢʦ). 

219. ʆʚʩʷʥʢʘ ʩʘʜʦʚʘʷ Emberiza hortulana (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈʃ; ʩʪʝʧʠ, ʧʦʨʦʩʰʠʝ 

ʢʫʩʪʘʨʥʠʢʦʤ, ʣʝʩʦʧʦʣʦʩʳ, ʚʳʨʫʙʢʠ, ʦʧʫʰʢʠ ʣʝʩʘ; ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

220. ʆʚʩʷʥʢʘ ʙʝʣʦʰʘʧʦʯʥʘʷ Emberiza leucocephala (Gmelin, 1771): ʨʝʜʦʢ; ɿʃ. 

221. ʆʚʩʷʥʢʘ ʯʝʨʥʦʛʦʣʦʚʘʷ Emberiza melanocephala (Scopoli, 1769): ʨʝʜʦʢ; ʇʈ; ʚʦʟ-

ʤʦʞʥʦ ʛʥʝʟʜʠʪʩʷ; ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ï ʙʘʣʢʠ, ʧʦʨʦʩʰʠʝ ʢʫʩʪʘʨʥʠʢʦʤ, ʢʫʧʳ ʜʝʨʝʚʴʝʚ, 

ʢʫʨʪʠʥʳ ʚʳʩʦʢʦʪʨʘʚʴʷ, ʘʛʨʦʣʘʥʜʰʘʬʪʳ. 

222. ʆʚʩʷʥʢʘ-ʨʝʤʝʟ Emberiza rustica (Pallas, 1776): ʨʝʜʦʢ; ɿʃ. 

223. ʆʚʩʷʥʢʘ ʪʨʦʩʪʥʠʢʦʚʘʷ Emberiza schoeniclus (Linnaeus, 1758); ʇʈʃ; ʨʷʜʦʤ ʩ ʚʦʜʦʝ-

ʤʘʤʠ ʠ ʤʦʢʨʳʤʠ ʣʫʛʘʤʠ ʚ ʙʝʨʝʛʦʚʳʭ ʟʘʨʦʩʣʷʭ. 

224. ʇʫʥʦʯʢʘ Plectrophenax nivalis (Linnaeus, 1758); ʇʈʃ; ʢʘʤʝʥʠʩʪʳʝ ʫʯʘʩʪʢʠ, ʦʙʨʳʚʠ-

ʩʪʳʝ ʙʝʨʝʛʘ, ʙʣʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɻʥʝʟʜʦʚʘʥʠʝ ʚ ʨʝʛʠʦʥʝ ʪʨʝʙʫʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʆʪʨʷʜ ʇʝʣʠʢʘʥʦʦʙʨʘʟʥʳʝ Pelecaniformes 

ʉʝʤʝʡʩʪʚʦ ʇʝʣʠʢʘʥʦʚʳʝ Pelecanidae 

225. ʇʝʣʠʢʘʥ ʢʫʜʨʷʚʳʡ Pelecanus crispus (Bruch, 1832); ʇʈʃ; ʚ ʦʩʥʦʚʥʦʤ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ 

(ʦʪ 25 ʜʦ 242 ʛʥʝʟʜʷʱʠʭʩʷ ʧʘʨ ʩ 1974 ʧʦ 2006 ʛ.), ʨʝʞʝ ï ʚ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʝ ʠ ʚʦʜʦʝʤʘʭ 

ʟʘʧʘʜʥʦʛʦ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʛʦ ʨʘʡʦʥʘ. 

226. ʇʝʣʠʢʘʥ ʨʦʟʦʚʳʡ Pelecanus onocrotalus (Linnaeus, 1758): ʨʝʜʦʢ; ʇʈ; ʧʦʩʣʝʜʥʝʝ ʩʦʦʙ-

ʱʝʥʠʝ ʦ ʛʥʝʟʜʦʚʘʥʠʠ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ ʜʘʪʠʨʫʝʪʩʷ ʣʠʰʴ 1980-ʤ ʛʦʜʦʤ (2 ʧʘʨʳ), ʜʦ ʵʪʦʛʦ ï 1963-ʤ 

(7 ʧʘʨ). ɺʝʨʦʷʪʥʦ, ʚ ʨʝʛʠʦʥʝ ʤʝʩʪʘ ʛʥʝʟʜʦʚʠʡ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ ʧʨʦʣʝʪʝ ʚʦʟʤʦʞʥʳ ʝʜʠʥʠʯʥʳʝ 

ʚʩʪʨʝʯʠ ʧʦ ʨʘʟʥʳʤ ʚʦʜʦʝʤʘʤ ʦʙʣʘʩʪʠ ʚ ʟʘʧʘʜʥʦʤ ʠʣʴʤʝʥʥʦ-ʙʫʛʨʦʚʦʤ ʨʘʡʦʥʝ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥ-

ʩʢʦʡ ʧʦʡʤʝ, ʜʝʣʴʪʝ ɺʦʣʛʠ. 



ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʛʝʦʛʨʘʬʠʷ, ʛʝʦʛʨʘʬʠʷ ʧʦʯʚ ʠ ʛʝʦʭʠʤʠʷ ʣʘʥʜʰʘʬʪʦʚ  

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
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ʉʝʤʝʡʩʪʚʦ ɹʘʢʣʘʥʦʚʳʝ Phalacrocoracidae 

227. ɹʘʢʣʘʥ ʤʘʣʳʡ Phalacrocorax pygmaeus (Pallas, 1773); ʇʈʃ; ʧʨʠʤʦʨʩʢʘʷ ʯʘʩʪʴ 

ʜʝʣʴʪʳ ɺʦʣʛʠ; ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ: ʦʪ 200 ʜʦ 1650 ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʝʪʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ; ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʦʩʚʦʝʥʠʷ ʜʝʣʴʪʳ ɺʦʣʛʠ. 

ʆʪʨʷʜ ʌʣʘʤʠʥʛʦʦʙʨʘʟʥʳʝ Phoenicopteriformes 

ʉʝʤʝʡʩʪʚʦ ʌʣʘʤʠʥʛʦʚʳʝ Phoenicopteridae 

228. ʌʣʘʤʠʥʛʦ ʦʙʳʢʥʦʚʝʥʥʳʡ Phoenicopterus roseus (Pallas, 1811): ʨʝʜʦʢ; ɿʃ; ʠʟʨʝʜʢʘ 

ʚ ʜʝʣʴʪʫ ɺʦʣʛʠ ʟʘʣʝʪʘʶʪ ʩʪʘʠ ʦʪ 19 ʜʦ 300 ʧʪʠʮ, ʨʝʞʝ ʟʘʣʝʪʘʶʪ ʦʜʠʥʦʯʥʳʝ ʦʩʦʙʠ; ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʩʪʨʝʯ ʙʦʣʴʰʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ, ʥʝʞʝʣʠ ʚ ʟʘʧʘʜʥʦʡ. 

ʆʪʨʷʜ ʉʦʚʦʦʙʨʘʟʥʳʝ Strigiformes 

ʉʝʤʝʡʩʪʚʦ ʉʦʚʳ ʥʘʩʪʦʷʱʠʝ Strigidae 

229. ʉʳʯ ʤʦʭʥʦʥʦʛʠʡ Aegolius funereus (Linnaeus, 1758): ʨʝʜʦʢ; ɿʄ; ʠʟʙʝʛʘʝʪ ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ. 

230. ʉʦʚʘ ʙʦʣʦʪʥʘʷ Asio flammeus (Pontoppidan, 1763): ʨʝʜʦʢ; ɻʅ; ʚ ʦʪʢʨʳʪʳʭ ʩʪʘʮʠʷʭ: 

ʚʣʘʞʥʳʝ ʣʫʛʘ, ʙʦʣʦʪʘ. 

231. ʉʦʚʘ ʫʰʘʩʪʘʷ Asio otus (Linnaeus, 1758); ɻʅ, ɿʄ; ʣʝʩʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʣʝʩʦʧʦʣʦʩʳ; 

ʦʪʤʝʯʝʥ ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ. 

232. ʉʳʯ ʜʦʤʦʚʳʡ Athene noctua (Scopoli, 1769); ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʪʢʨʳʪʫʶ ʤʝʩʪʥʦʩʪʴ ï 

ʧʦʣʷ, ʦʧʫʰʢʠ, ʚʳʭʦʜʳ ʩʢʘʣ, ʦʙʨʳʚʳ; ʥʝʨʝʜʦʢ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ï ʤʦʞʝʪ ʛʥʝʟʜʠʪʩʷ 

ʚ ʨʘʟʚʘʣʠʥʘʭ, ʪʨʝʱʠʥʘʭ ʩʪʝʥ, ʥʘ ʯʝʨʜʘʢʘʭ ʠ ʪ. ʧ. 

233. ʌʠʣʠʥ Bubo bubo (Linnaeus, 1758); ɻʅ; ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʜʝʣʴʪʳ ɺʦʣʛʠ, ʧʦʜʩʪʝʧʥʳʝ ʠʣʴʤʝʥʠ; ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʠʥʦʛʜʘ ʛʥʝʟʜʷʩʴ ʥʘ ʯʝʨʜʘʢʘʭ. 

234. ʉʦʚʘ ʙʝʣʘʷ Nyctea scandiaca (Linnaeus, 1758); ɿʄ; 

235. ʉʧʣʶʰʢʘ (ʟʦʨʴʢʘ) Otus scops (Linnaeus, 1758): ʨʝʜʦʢ; ɻʅ; ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʩʘʜʳ, 

ʧʘʨʢʠ. 

236. ʅʝʷʩʳʪʴ ʩʝʨʘʷ Strix aluco (Linnaeus, 1758); ʆʉ; ʣʝʩʦʧʦʣʦʩʳ, ʣʝʩʘ, ʧʘʨʢʠ. 

237. ʅʝʷʩʳʪʴ ʜʣʠʥʥʦʭʚʦʩʪʘʷ Strix uralensis (Pallas, 1771); ɿʄ; ʣʝʩʘ, ʦʧʫʰʢʠ, ʧʦʣʷʥʳ. 

ʆʪʨʷʜ ʈʷʙʢʦʦʙʨʘʟʥʳʝ Pteroclidiformes 

ʉʝʤʝʡʩʪʚʦ ʈʷʙʢʦʚʳʝ Pteroclididae 

238. ʈʷʙʦʢ ʙʝʣʦʙʨʶʭʠʡ Pterocles alchata (Linnaeus, 1776); ɿʃ. 

239. ʈʷʙʦʢ ʯʝʨʥʦʙʨʶʭʠʡ Pterocles orientalis (Linnaeus, 1758); ʇʈʃ. 

240. ʉʘʜʞʘ Syrrhaptes paradoxus (Pallas, 1773); ʇʈ, ɻʅ (ʥʝʨʝʛʫʣʷʨʥʦ); ʧʫʩʪʳʥʥʳʝ ʠ ʧʦʣʫ-

ʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʧʣʦʪʥʳʤʠ ʧʦʯʚʘʤʠ ʠ ʧʦʣʳʥʥʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʆʪʨ̫ʜ ʂʫʢʫʰʢʦʦʙʨʘʟʥʳʝ Cuculiformes 

ʉʝʤʝʡʩʪʚʦ ʂʫʢʫʰʢʦʚʳʝ Cuculidae 
241. ʂʫʢʫʰʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ Cuculus canorus (Linnaeus, 1758); ʇʈʃ; ʥʠʟʦʚʴʷ ʥʘʜʚʦʜʥʦʡ 

ʯʘʩʪʠ ʜʝʣʴʪʳ ɺʦʣʛʠ, ʫʛʦʜʴʷ ʧʨʝʜʫʩʪʴʝʚʦʛʦ ʚʟʤʦʨʴʷ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ, ʧʦʜʩʪʝʧʥʳʝ ʠʣʴ-

ʤʝʥʠ; ʯʘʩʪʦ ʧʦʜʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʚ ʛʥʝʟʜʘ ʢʘʤʳʰʝʚʦʢ ï ʜʨʦʟʜʦʚʠʜʥʦʡ ʠ ʰʠʨʦʢʦʭʚʦʩʪʦʡ. 

ʆʪʨʷʜ ʂʦʟʦʜʦʝʦʙʨʘʟʥʳʝ Caprimulgiformes 

ʉʝʤʝʡʩʪʚʦ ʂʦʟʦʜʦʝʚʳʝ Caprimulgidae 

242. ʂʦʟʦʜʦʡ ʦʙʳʢʥʦʚʝʥʥʳʡ Caprimulgus europaeus (Linnaeus, 1758); ʇʈʃ; ʣʝʩʘ, ʣʝʩʦ-

ʩʪʝʧʴ, ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; ʚ ʥʠʟʦʚʴʷʭ ʜʝʣʴʪʳ ɺʦʣʛʠ 

ʯʘʱʝ ʧʨʦʣʝʪʥʳʡ. 

ʆʪʨʷʜ ʉʪʨʠʞʝʦʙʨʘʟʥʳʝ Apodiformes 

ʉʝʤʝʡʩʪʚʦ ʉʪʨʠʞʠʥʳʝ Apodidae 

243. ʉʪʨʠʞ ʯʝʨʥʳʡ Apus apus (Linnaeus, 1758); ʇʈʃ; ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʯʝʥ ʚ ʦʢʨʝʩʪʥʦ-

ʩʪʷʭ ʛ. ɹʦʣʴʰʦʝ ɹʦʛʜʦ, ʦʟ. ʂʘʨʘʩʫʥ; ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʫʧʣʘʭ, ʪʨʝʱʠʥʘʭ ʩʢʘʣ, ʥʦʨʘʤ 

ʧʦʜ ʦʙʨʳʚʘʤʠ. 

ʆʪʨʷʜ ʋʜʦʜʦʦʙʨʘʟʥʳʝ Upupiformes 

ʉʝʤʝʡʩʪʚʦ ʋʜʦʜʦʚʳʝ Upupidae 

244. ʋʜʦʜ Upupa epops (Linnaeus, 1758); ʇʈʃ; ʥʘʩʝʣʷʝʪ ʜʝʣʴʪʫ ɺʦʣʛʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʝʝ ʧʨʠʤʦʨʩʢʦʡ ʯʘʩʪʠ; ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʨʝʜʢʠʤʠ ʨʦʱʘʤʠ, ʣʝʩʘʤʠ; ʯʘʩʪʴ ʦʩʦʙʝʡ ʜʝʨʞʠʪʩʷ 

ʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
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ʆʪʨʷʜ ɼʷʪʣʦʦʙʨʘʟʥʳʝ Piciformes 

ʉʝʤʝʡʩʪʚʦ ɼʷʪʣʦʚʳʝ Picidae 

245. ɼʷʪʝʣ ʙʝʣʦʩʧʠʥʥʳʡ Dendrocopos leucotos (Bechstein, 1803): ʨʝʜʦʢ: ɿʃ (ʟʘʧʘʜʥʘʷ 

ʯʘʩʪʴ ʜʝʣʴʪʳ ɺʦʣʛʠ); ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʡʤʝʥʥʳʝ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʧʦʛʠʙ-

ʰʠʭ ʜʝʨʝʚʴʝʚ; ʧʨʝʜʧʦʯʠʪʘʝʪ ʙʫʨʝʣʦʤʥʳʝ ʤʝʩʪʘ; ʧʦʡʤʳ ʨʝʢ ʠ ʦʟʝʨ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʠ ʟʘʣʠʚʘʝʤʳʝ 

ʧʘʚʦʜʢʦʤ ʫʯʘʩʪʢʠ ʣʝʩʘ. 

246. ɼʷʪʝʣ ʧʝʩʪʨʳʡ Dendrocopos major (Linnaeus, 1758); ʆʉ; ʨʘʟʣʠʯʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, 

ʨʦʱʠ, ʛʦʨʦʜʩʢʠʝ ʣʝʩʘ, ʣʝʩʦʧʦʣʦʩʳ. ʄʦʞʝʪ ʩʦʚʝʨʰʘʪʴ ʤʝʩʪʥʳʝ ʢʦʯʝʚʢʠ ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ. ʏʘʩʪʦ 

ʦʪʤʝʯʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ, ʚ ʧʘʨʢʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ. ʉʘʤʢʠ ʠ ʩʘʤʮʳ 

ʦʙʳʯʥʦ ʢʦʨʤʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʣʠ ʜʘʞʝ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ. 

247. ɼʷʪʝʣ ʧʝʩʪʨʳʡ ʤʘʣʳʡ Dendrocopos minor (Linnaeus, 1758); ɿʄ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ, ʨʝʞʝ ï ʜʝʣʴʪʘ ɺʦʣʛʠ); ʨʘʟʣʠʯʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ; ʥʝʨʝʜʦʢ ʫ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

248. ɼʷʪʝʣ ʯʝʨʥʳʡ Dryocopus martius (Linnaeus, 1758); ɿʄ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ɺʦʣʛʦ-ɸʭʪʫ-

ʙʠʥʩʢʦʡ ʧʦʡʤʳ, ʨʝʞʝ ï ʜʝʣʴʪʘ ɺʦʣʛʠ); ʨʘʟʣʠʯʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ. 

249. ɺʝʨʪʠʰʝʡʢʘ Jynx torquilla (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ; ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʙʠʪʘʪʴ ʚʥʝ ʩʧʣʦʰʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ: ʥʘ ʦʧʫʰʢʘʭ, ʧʦʣʷʥʘʭ, ʚʳʨʫʙʢʘʭ, ʛʘʨʷʭ, 

ʪʘʢʞʝ ï ʩʘʜʳ, ʧʘʨʢʠ. ʆʯʝʥʴ ʘʛʨʝʩʩʠʚʥʘ, ʦʩʤʘʪʨʠʚʘʷ ʜʨʫʛʠʝ ʜʫʧʣʘ ʠ ʜʫʧʣʷʥʢʠ: ʧʨʦʛʦʥʷʶʪ ʜʨʫʛʠʭ 

ʧʪʠʮ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ, ʚʳʙʨʘʩʳʚʘʶʪ ʠʭ ʷʡʮʘ ʠ ʧʪʝʥʮʦʚ. 

250. ɼʷʪʝʣ ʩʝʜʦʡ Picus canus (Gmelin, 1788); ʆʉ; ʜʝʣʴʪʘ ɺʦʣʛʠ, ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʘʷ ʧʦʡʤʘ; 

ʣʝʩʘ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʩʚʝʪʣʝʥʥʳʤ; ʠʥʦʛʜʘ ʚ ʣʝʩʦʧʦʩʘʜʢʘʭ, ʣʝʩʦʧʦʣʦʩʘʭ. 

251. ɼʷʪʝʣ ʟʝʣʝʥʳʡ Picus viridis (Linnaeus, 1758): ʨʝʜʦʢ; ɿʃ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʜʝʣʴʪʳ ɺʦʣ-

ʛʠ); ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʦʩʦʙʝʥʥʦ ʜʫʙʨʘʚ), 

ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʤʦʟʘʠʯʥʳ, ʩ ʧʦʣʷʥʘʤʠ ʠ ʦʧʫʰʢʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɻ ʢʦʣʦʛʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ ʦʨʥʠʪʦʬʘʫʥʳ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʧʣʘʥʝ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʘʙʩʦ-

ʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʜʝʪʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠ-

ʜʦʚ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʤʧʣʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʭʨʘʥʥʳʭ ʤʝʨ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʨʝʛʠʦʥʘ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ 

ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʚʠʜʦʚ ʧʦʢʘʟʘʪʝʣʴ çʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴè ʚʩʣʝʜʩʪʚʠʝ ʦʪ-

ʩʫʪʩʪʚʠʷ ʝʛʦ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʥʦʩʪʠ ʦʨʥʠʪʦʬʘʫʥʳ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ʇʦʩʣʝʜʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ 

ʩ ʙʦʣʴʰʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʤʦʛʫʪ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʜʠʥʘʤʠʢʫ. 

ɺ ʮʝʣʦʤ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʫʥʠʢʘʣʝʥ ʠ ʤʥʦʛʦʯʠʩʣʝʥʝʥ 

ʧʦ ʩʚʦʝʤʫ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʛʦʚʝʢʦʚʦʡ ʠʩʪʦʨʠʝʡ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʠ ʤʝʥʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʚʦʣʶʮʠʝʡ ʙʘʩʩʝʡʥʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ), ʘ ʪʘʢʞʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
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Abstract. The fractionation characteristics of stable isotopes 13C/12C; 18O/16O; 2H/1H directly depend  

on the geographical location of the plant raw material source region and the atmospheric carbon assimilation 
methods of the process. The article analyses dependencies between geoclimatic characteristics of the region 

(longitude, latitude, altitude above sea level, amount of precipitation, average annual temperature) photosynthetic 

processes and the value of relative deviation of stable isotopes for premium vegetable oils. The article conducts 
assessment of influence of various physical and chemical factors underlying fractionation of stable isotopes 

in vegetable oils. The role of mass spectroscopy of stable light isotopes (IRMS) in order to establish numerical 

characteristics of fractionation has been analyzed. The article shows the possibility of using data on isotopic fractionation 
in order to detect falsification of geographical origin of premium vegetable oils on the basis of construction 

of discriminatory mathematical models using chemometric methods. It has been established that the validity 

of geographical location discrimination depends directly on the amount of primary data used and their relevance. 
Keywords: geographical identification, isotopic fractionation, vegetable oils, IRMS methods, isotopic 

exchange reactions, thermodynamic fractioning, kinetic fractioning, acid metabolism of Tolstoyans, Hatch-Slack 

cycle, Belemnite fossils 
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ʋʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ ʠ ʚʦʜʦʨʦʜ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʠʦʩʬʝʨʳ. ɺ ʧʨʠʨʦʜʝ ʫʛʣʝʨʦʜ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʫʛʦʣʴ) ʠ ʦʢʠʩʣʝʥʥʦʡ ʬʦʨʤʘʭ (ʢʘʨʙʦʥʘʪʥʳʝ 

ʤʠʥʝʨʘʣʳ ʠ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ). ʋʛʣʝʨʦʜ ʠʤʝʝʪ ʜʚʘ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʘ: 12C = 98,89 % ʠ 13C = 1,11 %. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ɿʝʤʣʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ 14ʉ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʘʪ-

ʤʦʩʬʝʨʳ ʧʨʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ ʥʘ ʩʪʘʙʠʣʴʥʦʤ ʠʟʦʪʦʧʝ 14N. ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʨʦʜʘ ʚʳʨʘʞʘʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʚʝʣʠʯʠʥʳ ŭ13ʉ [3]. ʀʟʦʪʦʧʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦ ʩʨʝʜʩʪʚʘʤ ʨʷʜʘ ʨʝʘʢʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʣʸʛʢʦʛʦ ʠ ʪʷʞʝʣʦʛʦ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ. 

ɺʝʣʠʯʠʥʘ ʢʦʣʝʙʘʥʠʡ ʜʦʩʪʠʛʘʝʪ 10 % ʧʦ ʩʦʜʝʨʞʘʥʠʶ ŭ13ʉ. ʌʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʦ-

ʪʦʧʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʚ ʠʭ ʤʘʩʩʝ ʠ ʵʥʝʨʛʠʠ ʤʝʞʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʥʘʷ 

ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʦ 

ʩʦʧʦʩʪʘʚʣʷʪʴ ʵʪʠ ʨʘʟʣʠʯʠʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʯʘʩʪʦʪ [6]. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʦ-

ʧʫʱʝʥʠʠ, ʯʪʦ ʤʦʣʝʢʫʣʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʦʩʮʠʣʣʷʪʦʨ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʦʧʨʘʚʜʘʥʦ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʡ ʠʟʦʪʦʧʥʦʛʦ ʦʙʤʝʥʘ ʚʣʠʷʝʪ ʮʝʣʳʡ ʨʷʜ ʬʘʢ-

ʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʫʩʣʦʚʥʦ ʜʝʣʠʪʴ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʠʥʝʪʠʯʝʩʢʠʝ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪʨʘʞʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʩʪʘʥʪʘʭ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʠʟʦʪʦʧʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʠʥʝʪʠʯʝ-

ʩʢʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪʨʘʞʘʝʪ ʨʘʟʣʠʯʠʷ ʚ ʢʦʥʩʪʘʥʪʘʭ ʩʢʦʨʦʩʪʠ ʜʣʷ ʠʟʦʪʦʧʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʠʥʝʪʠ-

ʯʝʩʢʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ ʙʦʣʴʰʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ. ʇʨʠ ʵʪʦʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʬʨʘʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʘʜʜʠʪʠʚʥʦ, ʢʠʥʝʪʠʯʝʩʢʦʝ ï ʥʝʪ [22]. ɺʢʣʘʜ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠ ̫ʟʘ ʩʯʝʪ ʨʘʩʪʚʦʨʝʥʠʷ ʉʆ2 

ʚ ʚʦʜʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ï 1,1 ă; ʜʠʬʬʫʟʠʠ ʉʆ2 ʚ ʚʦʟʜʫʭʝ ï 4,4 ă; ʜʠʬʬʫʟʠʠ ʉʆ2 ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ï 

0,7ă, ʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʝ ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʧʨʠ ʫʯʘʩʪʠʠ ʈʠʙʫʣʦʟʦ-1,5-ʙʠʩʬʦʩʬʘʪʢʘʨʙʦʢʩʠʣʘʟʳ / ʦʢʩʠ-

ʛʝʥʘʟʳ (RuBisCO) ï 29,0 ă [12, 23, 24, 28]. ʂʠʩʣʦʨʦʜ ʠʤʝʝʪ ʪʨʠ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʘ ï 16ʆ ʩʘʤʳʡ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʳʡ, ʝʛʦ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 99,757 %, 17ʆ 0,038 % ʠ 18ʆ 0,205 %, ʥʘ ʜʦʣʶ ʠʟʦʪʦʧʘ ʚʦʜʦʨʦʜʘ 1ʅ 

(ʧʨʦʪʠʷ) ʧʨʠʭʦʜʠʪʩʷ 0,99984 % 2ʅ (ʜʝʡʪʝʨʠʷ) 0,00016 %. 

ʄʦʣʝʢʫʣʘ ʫʛʣʝʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʱʘʷ ʉ13 ʠʟʦʪʦʧ, ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʣʝʪʫʯʝʩʪʴʶ ʠ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʴʶ ʚ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʦʙʦʛʘʱʘʝʪ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. ʄʦʣʝʢʫʣʳ ʚʦʜʳ, ʦʙʦʛʘʱʸʥʥʳʝ ʪʷʞʸ-

ʣʳʤʠ ʠʟʦʪʦʧʘʤʠ 18ʆ ʠ 2ʅ, ʦʙʣʘʜʘʶʪ ʤʝʥɹhʠʤ ʜʘʚʣʝʥʠʝʤ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʠ ʧʦʵʪʦʤʫ ʠʤʝʶʪ 

ʤʝʥʴʰʫ  ʁʣʝʪʫʯʝʩʪʴ ʠ ʣʝʛʯʝ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ. ʇʦʵʪʦʤʫ ʪʷʞʸʣʳʤʠ ʠʟʦʪʦʧʘʤʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝ-

ʧʝʥʠ ʦʙʦʛʘʱʝʥʳ ʚʦʜʳ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʇʨʠ ʠʩʧʘʨʝʥʠʠ ʚʦʜʳ ʚ ʘʪʤʦʩʬʝʨʥʫʶ ʚʣʘʛʫ ʧʝʨʝʭʦʜʷʪ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʸʛʢʠʝ ʠʟʦʪʦʧʳ 16ʆ ʠ 1ʅ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟʦʪʦ-

ʧʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʩʤʝʱʘʝʪʩʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ. ʇʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʡ 

ʚʣʘʛʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʦʪʠʚ, ʙʫʜʫʪ ʢʦʥʜʝʥʩʠʨʦʚʘʪʴʩʷ 18ʆ 

ʠ 2ʅ ʠʟʦʪʦʧʳ. ʇʦʵʪʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʯʝʤ ʜʘʣʴʰʝ ʨʝʛʠʦʥ ʥʘʭʦʜʠʪʩʷ ʦʪ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʪʝʤ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʦʙʝʜʥʸʥ ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ ʪʷʞʸʣʳʤʠ ʠʟʦʪʦʧʘʤʠ. 

ʇʦʤʠʤʦ ɻ ʪʦʛʦ, ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ (ʜʦʣʛʦʪʳ, h ʠʨʦʪʳ, ʨʦʟʳ ʚʝʪʨʦʚ, ʢʣʠʤʘʪʘ, 

ʪʝʯʝʥʠʡ, ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʪ. ʜ.) ʟʘʚʠʩʠʪ ʢʨʘʪʥʦʩʪʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ ʠʩʧʘʨʝʥʠʝï ʢʦʥʜʝʥʩʘʮʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʘʨʘʢʪʝʨ ʠʟʦʪʦʧʥʦʛʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 
2H/1H, 18O/16O, 13C/12C. ʇʦʜʦʙʥʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʠʟʦ-

ʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ, ʧʦʯʚ, ʘʪʤʦʩʬʝʨʳ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʠʱʝʚʳʭ ʠ ʥʝʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʦʚʘʨʘ [2]. 

ɽʩʣʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʟʦʪʦʧʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʩʚʷʟʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʛʦ-

ʚʦʨʦʪʦʤ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ, ʪʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʩʪʝʥʠʷʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʘʩʩʠʤʠʣʠʨʫʶʪ ʘʪʤʦʩʬʝʨʥʳʡ ʫʛʣʝʨʦʜ ʯʝʨʝʟ 

ʮʠʢʣ ʂʝʣʴʚʠʥʘ (ʉ3-ʧʫʪʴ) ʚ ʪʨʸʭʫʛʣʝʨʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʎʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ ʢʫ-

ʢʫʨʫʟʫ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʩʦʨʛʦ, ʬʠʢʩʠʨʫʶʪ ʫʛʣʝʢʠʩʣʦʪʫ ʯʝʨʝʟ ʮʠʢʣ ʍʵʪʯʘ ï ʉʣʵʢʘ ʩ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʯʝʪʳʨʸʭʫʛʣʝʨʦʜʥʳʭ ʜʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ (ʉ4-ʧʫʪʴ). ʊʨʝʪʠʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 

ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʧʫʪʴ CAM çʢʠʩʣʦʪʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʪʦʣʩʪʷʥʢʦʚʳʭè, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ 

ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʠ ʩʫʢʢʫʣʝʥʪʦʚ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʨʝʘʢʮʠʡ ʚ ʮʠʢʣʝ ʂʝʣʴʚʠʥʘ ʷʚʣʷʝʪʩʷ ʢʘʨ-

ʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʨʠʙʫʣʦʟʦ-1,5-ʜʠʬʦʩʬʘʪʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭ ʤʦʣʝʢʫʣ 3-ʬʦʩʬʦʛʣʠʮʝʨʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ (3-ʌɻʂ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʨʠʙʫʣʦʟʦʜʠʬʦʩʬʘʪʢʘʨʙʦʢʩʠʣʘʟʳ (ʂʌ 4.1.1.39). ʆʪ-

ʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʩʢʨʠʤʠʥʠʨʦʚʘʪʴ ʫʛ-

ʣʝʨʦʜ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʷ ʙʦʣʝʝ ʣʸʛʢʠʡ 12ʉ. ʈʘʩʪʝʥʠʷ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʝ ʉ3-ʧʫʪʴ ʘʩʩʠʤʠʣʷʮʠʠ, ʙʦʣʝʝ ʠʩʪʦʱʝʥʳ ʧʦ ʠʟʦʪʦʧʫ 13ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉ4-ʨʘʩʪʝʥʠʷʤʠ, 

ʘ CAM ʧʫʪʴ ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʸʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʢʠ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʧʦʣʫʯʠʣʠ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʣʸʛʢʠʭ ʩʪʘʙʠʣʴʥʳʭ ɻ ʣʝʤʝʥ-
ʪʦʚ (IRMS). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʚʚʦʜʘ ʦʙʨʘʟʮʘ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ, ʤʝʭʘʥʠʟʤʘ ʨʘʟʜʝʣʝʥʠʷ 
ʢʦʤʧʦʥʝʥʪʦʚ IRMS ʤʝʪʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: TC/EA-IRMS (ʧʨʦʙʘ ʚʚʦʜʠʪʩʷ ʯʝʨʝʟ ɻ ʣʝʤʝʥʪʥʳʡ 
ʘʥʘʣʠʟʘʪʦʨ), GC-C-IRMS (ʧʨʦʙʘ ʚʚʦʜʠʪʩʷ ʯʝʨʝʟ ʛʘʟʦʚʳʡ ʭʨʦʤʘʪʦʛʨʘʬ), HPLC-co-IRMS (ʧʨʦʙʘ 
ʚʚʦʜʠʪʩʷ ʯʝʨʝʟ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬ) ʠ ʨʷʜ ʜʨʫʛʠʭ ʢʦʤʙʠʥʘʮʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʦʪʦʧʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝʫʜʦʙʥʦ, ʠ ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ŭ (ʜʝʣʴʪʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ. ɿʥʘʯʝʥʠʷ ŭ 
(ʜʝʣʴʪʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʢʣʦʥʝʥʠʷ (ʢʘʢ ʧʨʦʚʝʣʦ ʚ ʪʳʩʷʯʥʳʭ ʜʦʣʷʭ (ʧʨʦʤʠʣʝ ă) ʦʪ ʫʩʣʦʚ-
ʥʦʛʦ ʩʪʘʥʜʘʨʪʘ [1]. ɺ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʫʛʣʝʨʦʜʘ ʚʳʙʨʘʥʳ ʠʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ 
ʙʝʣʝʤʥʠʪʦʚ, ʘ ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ï ʦʢʝʘʥʠʯʝʩʢʘʷ ʚʦʜʘ [10]. 

 
ʊʘʙʣʠʮʘ 1 ï ʉʪʘʥʜʘʨʪʳ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʨʦʜʘ ʢʠʩʣʦʨʦʜʘ ʚʦʜʦʨʦʜʘ ʄɸɻɸʊʕ 

ʅʘʟʚʘʥʠʝ ʀʟʦʪʦʧʳ 
ʀʟʦʪʦʧʥʦʝ 

ʦʪʥʦʰʝʥʠʝ 

ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 
(Ŭ = 0,95) 

ɸʪʦʤʥʳʡ 

ʩʦʩʪʘʚ 

Vienna Standard 
MeanOceanWater (VSMOW) 

2H/1H 0,00015576 Ñ0,00000010 0,000155736 

Vienna Standard 
MeanOceanWater (VSMOW) 

18O/16O 0,00200520 Ñ0,00000043 0,002000443 

Pee DeeBelemnite 

(PDB) 
13C/12C 0,0112372 Ñ0,0000090 0,011112329 

 

ʆʪʢʣʦʥʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʘ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʯʠʩʣʷʪʁʩʷ ʧʦ ʬʦʨʤʫʣʝ (1): 

‬Ὁ Ͻρπππȟϸȟ                                                            (1) 

ʛʜʝ  ÖE ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʦʪʦʧʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ; 
R1 ï ʤʦʣʷʨʥʦʝ ʦʪʥʦʰʝʥʠʝ ʪʷʞʝʣʳʭ ʠ ʣʝʛʢʠʭ ʠʟʦʪʦʧʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ; 
R2 ï ʤʦʣʷʨʥʦʝ ʦʪʥʦʰʝʥʠʝ ʪʷʞʝʣʳʭ ʠ ʣʝʛʢʠʭ ʠʟʦʪʦʧʦʚ ʚ ʩʪʘʥʜʘʨʪʝ; 
ă ï ʧʨʦʤʠʣʣʝ. 
ʇʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʬʦʨʤʫʣʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʩʣʠ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝ ʪʷʞʸʣʳʭ 

ʠʟʦʪʦʧʦʚ ʵʣʝʤʝʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʫ, ʪʦ ʟʥʘʯʝʥʠʷ ŭ ʫʭʦʜʪ̫ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ, 
ʝʩʣʠ ʥʘʦʙʦʨʦʪ, ʪʦ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ IRMS ʦʙʫʩʣʦʚʠʣʘ ʠʭ h ʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʚ ʧʨʘʢʪʠʢʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʤʸʜʘ, ʩʦʢʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [5, 8, 18, 19, 21, 26]. IRMS-
ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʪʁ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʭʨʘʥʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (Protecteddesignation of origin ï PDO) ʠ ʦʭʨʘ-
ʥʷʝʤʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʫʢʘʟʘʥʠʝ (Protected geographical indication ï PGI). ʇʝʨʚʦʝ ʧʦʥʷʪʠʝ ʙʦʣʝʝ 
ʩʪʨʦʛʦʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʘ ʠʟ ʩʪʨʦʛʦ ʦʛʦʚʦʨʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ ʤʝʩʪʝ ʨʝʛʠʦʥʘ, ʚʪʦʨʦʝ ʜʦʧʫʩʢʘʝʪ, ʯʪʦʙʳ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʧʨʦʮʝʩʩʦʚ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʥʘʟʚʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʀʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʘʷ ʜʠʩʢʨʝʜʠʪʘ-
ʮʠʷ ʦʪʥʦʩʠʣʘʩʴ ʢ ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ ʧʦʵʪʦʤʫ ʤʝʪʦʜ IRMS ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ɻ ʪʠʭ 
ʮʝʣʷʭ ʝʱʸ ʚ ʩʝʨʝʜʠʥʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʈʦʩʩʠʠ 
ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ IRMS (EA ʠ GS) ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʢʘʯʝʩʪʚʦ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʄʘʩʰʪʘʙʳ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʫʪʠʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʘʙʣʠʮʘ 2. 

ʋʩʧʝʭʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ ʚ ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʧʨʠʚʝʣʠ ʢ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʮʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʛʠʦʥʘ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 
ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʘʫʪʝʥʪʠʯʝʩʢʠ ʧʠʱʝʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 
ʤʝʪʦʜʦʤ IRMS, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ ʢʘʢ ʧʨʷʤʦʛʦ ʦʪ-
ʞʠʤʘ ʪʘʢ ʵʢʩʪʨʘʢʮʠʦʥʥʦʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʦʪʥʝʩʝʥʠʝʤ ʢ ʧʨʦʜʫʢʪʘʤ ʧʨʝʤʠʫʤ-ʩʝʛʤʝʥʪʘ. 
ʇʨʠ ɻ ʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝ ʧʦʰʣʠ ʧʦ ʧʫʪʠ ʨʘʥʥʠʭ ʨʘʙʦʪ ʧʦ IRMS ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʥʘʯʘʣʠ 
ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʧʦ ʚʘʨʠʘʮʠʷʤ ʩʦʦʪʥʦʰʝʥʠʡ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ; 
18ʆ/16ʆ; 2H/1H. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʚʝʜʝʥʥʦʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ ʚ 
ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɻʨʝʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʘʤʠ ʭʝ-
ʤʦʤʝʪʨʠʢʠ, ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 
ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʝʛʠʦʥʘ, ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʤʘʩʣʘ, ʩʦʩʪʘʚʦʤ ʚʦʜʳ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʠ ʠʟʦʪʦʧʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ [17]. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ ʨʝʛʠʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʰʠʨʠʣʩʷ 
ʠ ʦʭʚʘʪʠʣ ʚʩʝ ʪʨʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʩʪʨʘʥʳ: ʌʨʘʥʮʠ,ʁ ʀʪʘʣʠ ʁʠ ʊʫʨʮʠ.ʁ 
  



ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʛʝʦʛʨʘʬʠʷ, ʛʝʦʛʨʘʬʠʷ ʧʦʯʚ ʠ ʛʝʦʭʠʤʠʷ ʣʘʥʜʰʘʬʪʦʚ  
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ʊʘʙʣʠʮʘ 2 ï ʅʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ IRMS-ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʝʪʦʜʘ ʅɼ 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ ʵʪʘʥʦʣʘ ʚ ʬʨʫʢʪʦʚʳʭ ʚʠʥʘʭ ʠ ʩʠʜ-
ʨʘʭ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2016.24753 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʵʪʘ-
ʥʦʣʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʧʠʨʪʘ ʚ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʠʭ ʧʠʱʝʚʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʘʭ ʤʝʪʦʜʦʤ ʠʟʦ-
ʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2017.28360 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʵʪʘʥʦʣʘ ʚ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪ-
ʢʘʭ ʚʠʥʦʛʨʘʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2014.1727 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʵʪʘʥʦʣʘ ʚ ʧʠʚʝ ʠ ʧʠʚʥʳʭ 
ʥʘʧʠʪʢʘʭ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2012.13424 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ ʢʠʩʣʦʨʦʜʘ 18ʆ/16ʆ ʵʢʟʦʛʝʥʥʦʡ ʠ ʵʥ-
ʜʦʛʝʥʥʦʡ ʚʦʜʳ ʚ ʚʠʥʘʭ ʠ ʩʫʩʣʘʭ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ  

ʌʈ.1.31.2013.15529 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʩʧʠʨʪʦʚ ʠ ʩʘʭʘ-
ʨʦʚ ʚ ʚʠʥʦʛʨʘʜʥʳʭ ʩʫʩʣʘʭ ʠ ʚʠʥʘʭ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2010.07856 

ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʜʠʦʢʩʠʜʘ ʫʛʣʝ-
ʨʦʜʘ ʚ ʠʛʨʠʩʪʳʭ ʚʠʥʘʭ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2011.09779 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʩʧʠʨʪʦʚ ʚ ʚʠʥʘʭ ʤʝʪʦʜʦʤ 
ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2013.14592 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ ʢʠʩʣʦʨʦʜʘ 18ʆ/16ʆ ʚʦʜʥʦʡ ʢʦʤʧʦ-
ʥʝʥʪʳ ʩʠʜʨʦʚ ʠ ʧʫʘʨʝ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2018.31997 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʷ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʵʪʘ-
ʥʦʣʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʧʠʨʪʘ ʚ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʘʭ 
ʚʠʥʦʛʨʘʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧ-
ʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2020.37049 

ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʰʝʥʠʡ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʵʪʘ-
ʥʦʣʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʤʝʣʘʩʩʥʦʛʦ ʩʧʠʨʪʘ ʚ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʘʭ ʚʠ-
ʥʦʛʨʘʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʦʜʦʤ ʠʟʦʪʦʧʥʦʡ 
ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʌʈ.1.31.2021.38807 

 

ɺ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ ʬʦʨʤʫʣʘʭ ʫʯʠʪʳʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʨʝʛʠʦʥʘ: ʜʦʣʛʦʪʘ, ʰʠʨʦʪʘ, ʫʜʘʣʸʥʥʦʩʪʴ ʦʪ ʦʢʝʘʥʘ ʩ ʠʟʦʪʦʧʥʳʤ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 13ʉ/12ʉ; 
18ʆ/16ʆ; 2H/1H [14ï16]. 

 
ʛʜʝ  N ï ʩʝʚʝʨʥʘʷ ʰʠʨʦʪʘ; 

W ï ʚʦʩʪʦʯʥʘʷ ʜʦʣʛʦʪʘ; 
ʆ ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ, ʤʤ; 
ʊÁ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ; 
S0 ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʢʝʘʥʘ, ʢʤ; 
ʅ ï ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 
ʌʦʨʤʫʣʳ 2ï7 ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ: ʜʦʣʛʦʪʳ, 

ʰʠʨʦʪʳ, ʫʜʘʣʸʥʥʦʩʪʠ ʦʪ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ: ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʥʘ ʠʟʦʪʦʧʥʦʝ ʬʨʘʢʮʠʦ-
ʥʠʨʦʚʘʥʠʝ 13ʉ/12ʉ; 18ʆ/16ʆ; 2H/1H. ɼʘʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ̫ ʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ 
ʝʞʝʛʦʜʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʠʭ ʢʦʣʝʙʘʥʠʡ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʵʪʦʤʫ ʨʘʙʦʪʘ ʚ ʜʘʥ-
ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʄʝʞʜʫʥʘʨʦʜ-
ʥʘʷ ʢʦʦʧʝʨʘʮʠʷ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʠ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʧʦʟ-
ʚʦʣʠʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʪʴ ʦʭʨʘʥʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʜʝ-
ʣʘʥʦ ʜʣʷ ʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 
ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʳʨʴʷ ̫ ʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ IRMS 13ʉ/12ʉ, 
18ʆ/16ʆ, 2ʅ/1ʅ ʩ ʵʣʝʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ ʧʦ ʤʘʨʢʝʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʠʭ ʩʦʦʪʥʝʩʝʥʠʝ ʩ ʤʠʥʝʨʘʣʦ-
ʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʜʘʣ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜ-
ʣʠʥʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ ʪʫʨʝʮʢʦʛʦ ʤʘʩʣʘ ʦʣʠʚʳ. ɽʜʠʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩ-
ʥʦʚʘʥʥʘʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʦʪʦʧʥʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 539 ʦʙʨʘʟʦʚ ʦʣʠʚʢʦʚʦʛʦ 



ɻʝʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. 2024.  ̄1 (92) 

Geology, Geography and Global Energy. 2024. No. 1 (92) 

36 

ʤʘʩʣʘ, ʧʦʟʚʦʣʠʣʘ ʪʦʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 26 ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [5, 10, 20]. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ ʪʘʢʞʝ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ. ʋʛʣʝʚʦʜʳ, ̫ ʚ-

ʣʷʷʩʴ ʧʝʨʚʠʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʬʦʪʦʩʠʥʪʝʟʘ, ʤʝʥʝʝ ʦʙʝʜʥʝʥʳ 13ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʧʠʜʥʦʡ ʬʨʘʢʮʠʝʡ. 

ɹʝʣʢʦʚʘʷ ʯʘʩʪʴ ʥʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʘ ʪʷʞʸʣʳʤʠ ʠʟʦʪʦʧʘʤʠ, ʧʨʠ ʵʪʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʥʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧʘʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʞʠʨʳ ʪʘʢʞʝ ʥʝ ʦʜʥʦʨʦʜʥʳ ʧʦ ʩʚʦʝʤʫ 

ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʪʨʠʛʣʠʮʝʨʠʜʘʭ ʥʘʠʙʦʣʝʝ ʦʙʝʜʥʸʥ ʪʷʞʸʣʳʤʠ ʠʟʦʪʦʧʘʤʠ ʫʛʣʝʨʦʜʘ ʛʣʠʮʝʨʠʥ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʩʦʜʝʨʞʘʪ ʠʭ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʢʠ-

ʪʘʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʨʘʟʮʳ ʨʘʟʣʠʯʥʳʭ ʤʘʩʝʣ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʨʳʥʢʘʭ 

ɻʫʘʥʯʞʦʫ. ɺ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʡ ʠʩʩʣʝʞʠʚʘʣʩʷ ʩʦʩʪʘʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚ ʥʠʭ ʩʦʦʪʥʦʰʝʥʠʷ 13ʉ/12ʉ. ʇʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʤʘʩʝʣ ʢʘʤʝʣʠʠ, ʤʘʠʩʘ, ʦʣʠʚʳ, ʘʨʘʭʠʩʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʥʘʠʤʝʥʝʝ ʦʙʝʜʥʝʥʳ ʠʟʦʪʦʧʦʤ 13ʉ ʦʢʘʟʘʣʠʩʴ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʢʫʢʫʨʫʟʳ, 

ʧʨʠ ʵʪʦʤ ʯʸʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʪʨʦʝʥʠʝʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʠʟʦʪʦʧʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙ-

ʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ [11]. ʉʭʦʜʥʳʝ ʚʳʚʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʨʘʥʝʝ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʩʷʪʢʦʚ ʦʙʨʘʟʮʦʚ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩʦ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ [27]. 

ʄʝʪʦʜʳ ʠʟʦʪʦʧʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʘʥʘʣʠʟʝ ʜʨʫʛʠʭ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʤʘʩʝʣ. ɺ ʦʜʥʦʡ ʠʟ ʨʘʥʥʠʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʦʪʦʧʥʦʤʫ ʘʥʘʣʠʟʫ ʤʘʩʝʣ, ʧʨʠʚʦʜʪ̫ʩʷ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ʕʪʠ ʜʘʥ-

ʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 3 [20]. 

 
ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ 13ʉ/12ʉ ʜʣʷ ʤʘʩʝʣ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʩʳʨʴʷ 

ʄʘʩʣʝʥʠʯʥʦʝ ʩʳʨʴʸ 
ŭ13C 

(ă, versus PDB) 
ʄʘʩʣʝʥʠʯʥʦʝ ʩʳʨʴʸ 

ŭ13C 

(ă, versus PDB) 
ʂʘʢʘʦ-ʤʘʩʣʦ ï28,3 ɸʨʘʭʠʩ 27,8 

ʂʫʢʫʨʫʟʘ (ʤʘʠʩ) ï15,0 ʉʝʤʝʥʘ ʨʘʧʩʘ ï28,6 

ʍʣʦʧʢʦʚʦʝ ʩʝʤʷ ï27,8 ʂʫʥʞʫʪ ï27,9 

ʃʴʥʷʥʦʝ ʩʝʤʷ 26,2 ʉʦʝʚʳʝ ʙʦʙʳ ï30,1 

ʆʣʠʚʘ ï28,7 ʇʦʜʩʦʣʥʫʭ ï26,0 

ʇʘʣʴʤʘ ï29,6 ɿʘʨʦʜʳʰ ʧʰʝʥʠʮʳ ï26,0 

 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʨʠʩʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʜʣʷ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʙʦʣʴ-

ʰʦʝ ʮʝʥʦʚʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʨʜʠʥʘʨʥʳʤʠ ʠ ʧʨʝʤʠʘʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʚ ʩʪʨʘʥʘʭ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʦʙʨʘʟʮʦʚ ʨʠʩʘ ʠ ʨʠʩʦʚʦʛʦ 

ʤʘʩʣʘ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦ-

ʪʦʧʦʚ 13ʉ/12ʉ;18ʆ/16ʆ;2H/1H ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʦʙʨʘʟʮʦʚ ʨʠʩʘ ʠ ʨʠʩʦʚʦʛʦ ʤʘʩʣʘ, ʧʨʦʠʟʚʝʜʥyʥʳʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʖʞʥʦʡ ʂʦʨʝʠ ʠ ʗʧʦʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2016ï2018 ʛʦʜʦʚ, ʧʦʟʚʦʣʠʣ 

ʫʩʧʝʰʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʟʦʥʫ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʳʨʴʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʠʟʦʪʦʧʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʨʝʛʠʦʥʝ (ʬʦʨʤʫʣʳ 8, 9 ʜʣʷ ʖʞ-

ʥʦʡ ʂʦʨʝʠ ʠ ʗʧʦʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [4, 20]: 

˛ρ‏                         πȢππυϽ̏ ̒́̅̋̉ άά ςυȢτ Ὑ πȢφυȟὴ πȢπππρȟ (8) 

˛ρ‏                          πȢππρϽ̏ ̒́̅̋̉ άά ςυȢς Ὑ πȢφυȟὴ πȢπππρȢ (9) 

ɺʳʚʦʜʳ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ 13ʉ/12ʉ; 18ʆ/16ʆ; 2H/1H 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʠ ʩʧʦʩʦʙʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ, ʧʨʦʠʟʚʦ-

ʜʷʱʠʭ ʧʨʝʤʠʘʣʴʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ, ʧʨʦʚʦʜʷʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ IRMS-ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʈʦʩʩʠʷ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʝʥʥʳʭ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ: ʢʝʜʨʦʚʦʤʫ, ʦʙʣʝʧʠʭʦʚʦʤʫ, ʘʤʘʨʘʥʪʦʚʦʤʫ, ʪʳʢʚʝʥʥʦʤʫ, ʘʨʙʫʟʥʦʤʫ ʚʠʥʦʛʨʘʜʥʦʡ 

ʢʦʩʪʦʯʢʠ ʠ ʮʝʣʦʤʫ ʨʷʜʫ ʜʨʫʛʠʭ. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʠʟʦʪʦʧʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʣʷʪ ɹʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʧʦʜʜʝʣʢʠ, ʯʪʦ ʩʦʟʜʘʩʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʝʛʦ ʦʪʪʦʢ ʠʟ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʦʡʥʫʶ 

ʢʦʥʢʫʨʝʥʮʠʠ ʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. 
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ɸʥʥʦʪʘʮʠʷ. ʊʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʚ ʧʦʡʤʘʭ ʨʝʢ, ʧʦ ʙʝʨʝʛʘʤ ʧʨʫ-

ʜʦʚ ʠ ʦʟʝʨ, ʥʘ ʧʦʙʝʨʝʞʴʝ ʤʦʨʩʢʠʭ ʣʠʤʘʥʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʙʝʨʝʛʘʤ ʟʘʛʨʷʟʥʥyʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ ʚʦʜʦʝ-
ʤʦʚ, ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ, ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʩʧʦʩʦʙʥʳ ʚʳʞʠʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ ʨʘʩ-
ʪʚʦʨʝʥʥʳʝ ʚ ʚʦʜʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʪʝʤ ʩʘʤʳʤ ʦʯʠʱʘʪʴ ʧʦʯʚʝʥʥʦ-ʚʦʜʥʫʶ ʩʨʝʜʫ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦ ʘʢʢʫʤʫʣʷʮʠʠ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʚʦʜʥʦʡ ʩʨʝʜʳ ʨʘʟʣʠʯʥʳʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʯʘʩʪʷʤʠ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢ-
ʥʦʚʝʥʥʦʛʦ. ʅʘʡʜʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʷʭ Phragmites australis L.  ʚʘʨʴʠ-
ʨʫʝʪʩʷ ʦʪ 0,013 ʜʦ 25456 ʤʛ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʠʣʦʛʨʘʤʤ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ Zn ʠʟʤʝʥʷʝʪʩʷ 
ʚ ʧʨʝʜʝʣʘʭ 23,3ï25456 ʤʛ/ʢʛ, Cu 0,643ï1,989 ʤʛ/ʢʛ, Fe 42,432ï354,615, Pb 0,035ï1,957 ʤʛ/ʢʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ Cd 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʨʦʩʪʥʠʢʘ ʦʪ 0 ʜʦ 0,165 ʤʛ/ʢʛ, ʘ Mn ï ʦʪ 0,612 ʜʦ 1,842 ʤʛ/ʢʛ. ʇʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʨʷʜʘ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ 
ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ʆʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʩʚʠʥʮʘ ʚ ʢʦʨʥʷʭ 
ʠ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʩʪʝʙʣʷ. ʆʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʦʮʚʝʪʠʷʭ ʠ ʣʠʩʪʴʷʭ. ɺ ʩʪʘ-
ʨʳʭ ʣʠʩʪʴʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʙʣʷ ʪʨʦʩʪʥʠʢʘ, ʟʘʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʧʦʯʪʠ 
ʚ 3 ʨʘʟʘ, ʘ ʩʚʠʥʮʘ ï ʚ 6ï7 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʳʤʠ, ʘʢʪʠʚʥʦ ʘʩʩʠʤʠʣʠʨʫʶʱʠʤʠ ʣʠʩʪʴʷʤʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʤʝʜʠ ʥʘʦʙʦʨʦʪ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 1,5ï3 ʨʘʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝ yʘʢʪʠʚʥʦʤ ʦʪʪʦʢʝ ʚ ʜʨʫʛʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ. 
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Abstract. Common reed grows in large tracts in floodplains of rivers, along the banks of ponds and lakes, 

on the coast of sea estuaries, as well as along the banks of reservoirs polluted by industrial wastewater, settling 
ponds, and filtration fields. These plants are able to survive in conditions of intense industrial pollution and  
at the same time have a unique ability to accumulate chemicals dissolved in water in their tissues and thereby cleanse 
the soil and water environment. Research has been carried out on the accumulation of heavy metals from the aquatic 
environment by various vegetative parts of common reed. It was found that the content of heavy metals  
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in the vegetative parts of Phragmites australis L. varies from 0.013 to 25456 mg per kilogram of air-dried raw 
materials. The concentration of Zn varies within the range of 23.3ï25456 mg/kg, Cu 0.643ï1.989 mg/kg, Fe 42.432ï
354.615, Pb 0.035ï1.957 mg/kg. The concentration of Cd in different parts of the reed ranges from 0 to 0.165 mg/kg, 
and Mn from 0.612 to 1.842 mg/kg. It was shown that there are significant differences in the accumulation  
of a number of heavy metals in various vegetative parts of the common reed plant. A significant accumulation  
of zinc, iron, and lead was discovered in the roots and underwater part of the stem. A reduced content of heavy 
metals in inflorescences and leaves was noted. In old leaves located in the lower part of the reed stem, an increase 
in zinc content by almost 3 times, and lead by 6ï7 times was observed compared to young, actively assimilating 
leaves. On the contrary, the concentration of copper decreased by 1.5ï3 times, which indicates its active outflow  
to other parts of the plant. The vegetative part of common reed that is most contaminated with heavy metals  
is the roots, which is further evidenced by the increased ash content of this part of the growing plant. 

Keywords: common reed, ash content, heavy metals, accumulation, water, bottom sediments, quantitative 
analysis, atomic absorption spectroscopy, Kutum River, Astrakhan region 
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ɿʘʛʨʷʟʥʝʥʠʝ ʪʷʞyʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʧʨʦʙʣʝʤʦʡ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʫʩʣʦʚʠʷʭ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʦʤy  rʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʜʝʨʞʘʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʛʠʜʨʦʬʠʪʘʤʠ ʠ ʛʠʜʘ-

ʪʦʬʠʪʘʤʠ. ʕʪʠ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʦʚ, ʚ ʙʠʦʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʠ, ʢʦʥʝʯʥʦ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʚ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʤyʦʚ [1, 2]. ʉʦʦʙʱʝʩʪʚʘ ʛʠʜʨʦ- ʠ ʛʠʜʘʪʦ-

ʬʠʪʦʚ ʘʜʩʦʨʙʠʨʫʶʪ ʪʷʞyʣʳʝ ʤʝʪʘʣʣʳ, ʩʦʭʨʘʥʷʶʪ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ 

ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʢʘ-

ʯʝʩʪʚʘ ʚʦʜʳ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʘʭ [3]. 

ʄʝʪʘʣʣʳ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤʳ ʦʙʠʪʘʪʝʣʝʡ ʚʦʜʦʝʤʦʚ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩ ʫʯʘʩʪʠʝʤ ʛʠʜʨʦʬʠʪʦʚ ʠ ʛʠʜʘʪʦʬʠʪʦʚ [4, 5]. ʆʥʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʦʣʝʢʫʣʘʤʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʫʰʘʪʴ ʚʳʧʦʣʥʷʝʤʳʝ ʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʠʦʥʳ ʪʘʢʠʭ 

ʤʝʪʘʣʣʦʚ, ʢʘʢ Pb, Sn, Hg, ʩʧʦʩʦʙʥʳ ʧʨʦʯʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ SH-ʛʨʫʧʧʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʙʣʦʢʠʨʦʚʢʫ SH-ʩʦʜʝʨʞʘʱʠʭ ʙʝʣʢʦʚ. ʀʦʥʳ Pb, ʢʨʦʤʝ ʪʦʛʦ, ʦʙʨʘ-

ʟʫʶʪ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʢʘʨʙʦʢʩʠʣʴʥʳʤʠ ʠ ʬʦʩʬʘʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʨʠʨʦʜʥʳʭ ʧʦ-

ʣʠʤʝʨʦʚ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʪ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʝʜʠʥʝʥʠʡ Pb [6ï8]. 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʪʷʞyʣʳʝ ʤʝʪʘʣʣʳ, ʦʩʦʙʝʥʥʦ ʪʦʢʩʠʯʥʳ ʜʣʷ ʤʦʣʦʜʠ ʨʳʙ. 

ʅʘʧʨʠʤʝʨ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Cu, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʤʝʨʪʥʦʩʪʴ 

ʤʘʣʴʢʦʚ ʬʦʨʝʣʠ, ʨʘʚʥʘ 0,010ï0,017 ʤʛ/ʣ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Pb, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦ-

ʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ çʜʝʬʦʨʤʘʮʠʷè ʤʘʣʴʢʦʚ ʬʦʨʝʣʠ ʨʘʚʥʘ 0,058ï0,12 ʤʛ/ʣ [9]. 

ʇʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʚ ʧʦʡ-

ʤʘʭ ʨʝʢ, ʧʦ ʙʝʨʝʛʘʤ ʧʨʫʜʦʚ ʠ ʦʟʝʨ, ʥʘ ʧʦʙʝʨʝʞʴʝ ʤʦʨʩʢʠʭ ʣʠʤʘʥʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʙʝʨʝʛʘʤ ʟʘʛʨʷʟ-

ʥʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ ʚʦʜʦʝʤʦʚ, ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ, ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ ʦʙʣʘʜʘʶʪ 

ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʚʦʜʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝ-

ʱʝʩʪʚʘ ʠ ʪʝʤ ʩʘʤʳʤ ʦʯʠʱʘʪʴ ʧʦʯʚʝʥʥʦ-ʚʦʜʥʫʶ ʩʨʝʜʫ [10]. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Phragmites australis L. ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʫ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʝʱy 

ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʭ ʤʦʯʢʦʚʠʜʥʳʭ ʢʦʨʥʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʥʠʞʥʠʭ ʫʟʣʘʭ ʧʦʙʝʛʘ. ʆʩʤʦ-

ʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ ʢʦʨʥʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʫʶ ʨʘʩʪʝʥʠʷʤʠ. ʕʪʠ 

ʢʦʨʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʬʠʣʴʪʨʘ, ʫʣʘʚʣʠʚʘʶʱʝʛʦ ʤʠʢʨʦʯʘʩʪʠʮʳ, ʥʝʦʨʛʘʥʠʯʝ-

ʩʢʠʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʟʚʝʩʠ, ʣʠʧʠʜʥʳʝ ʠ ʥʝʬʪʷʥʳʝ ʵʤʫʣʴʩʠʠ, ʜʝʣʘʷ ʧʨʠ ʵʪʦʤ ʚʦʜʫ ʯʠʱʝ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʣʠ ʠʭ ʫʣʘʚʣʠʚʘʥʠʷ ʠʟ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʪ. ʝ. ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ. ʇʦ-

ʩʣʝʜʥʠʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʬʠʪʦʵʢʩʪʨʘʢʮʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ 

ʥʘʢʘʧʣʠʚʘʪʴ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ [11]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʣʠʩʴ ʦʙʨʘʟʮʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʥʘ ʨʝʢʝ ʂʫʪʫʤ, ʨʘʡʦʥ ʉʂ çɿʚʝʟʜʥʳʡè. ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʬʠʪʦʮʝʥʦʟʘ ʚʦʜʦʝʤʘ ʠ ʦʪʙʦʨ ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩ-

ʪʝʥʠʡ (ʚ ʠʶʣʝ). ʇʨʦʙʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. 

ɿʦʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦ-

ʜʠʢʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ. ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʢʘʣʸʥʥʳʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500 Áʉ ʠ ʦʭʣʘʞʜʸʥ-

ʥʳʡ ʪʠʛʝʣʴ ʚʟʚʝʰʠʚʘʣʠ 5ï25 ʛ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,0001 ʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 
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ʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʟʦʣʝʥʠʝ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 450 Áʉ, ʥʝ ʜʦʧʫʩʢʘʷ ʚʦʩʧʣʘʤʝʥʝ-

ʥʠʷ. ʇʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʪʠʛʝʣʴ ʦʭʣʘʞʜʘʣʠ ʚ ʵʢʩʠʢʘʪʦʨʝ ʥʘʜ ʦʩʫʰʠʪʝʣʝʤ ʠ ʚʟʚʝʰʠʚʘʣʠ ʩ ʪʦʯ-

ʥʦʩʪʴʶ ʜʦ 0,0001 ʛ. ʇʨʦʮʝʩʩ ʦʟʦʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʟʦʣʳ. 

 

ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʟʦʣʳ (ʉʟ, %) ʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʷʭ ʪʨʦʩʪʥʠʢʘ ʥʘʭʦʜʠʣʠ 

ʧʦ ʬʦʨʤʫʣʝ: 

ὅ
ά ά

ά ά
Ͻρππȟ 

ʛʜʝ  m1 ï ʤʘʩʩʘ ʪʠʛʣʷ ʩ ʟʦʣʦʡ, ʛ; 

m2 ï ʤʘʩʩʘ ʪʠʛʣʷ ʩ ʥʘʚʝʩʢʦʡ ʜʦ ʩʞʠʛʘʥʠʷ, ʛ; 

m0 ï ʤʘʩʩʘ ʪʠʛʣʷ, ʛ; 

100 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʸʪʘ, %. 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ  

Shimadzu AA-7000 ʧʦʩʣʝ çʤʦʢʨʦʡè ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ çʤʦʢʨʦʡè ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʢʦʣʦ 1,0 ʛ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦʤʝʱʘʣʠ ʚʦ ʬʪʦʨʦʧʣʘʩʪʦʚʳʡ ʩʪʘʢʘʥ ʘʚʪʦʢʣʘʚʘ, ʜʦʙʘʚʣʷʣʠ 10 ʤʣ ʩʤʝʩʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʅʉl ʠ HNO3 (1:1). ʉʪʘʢʘʥ, ʟʘʢʨʳʪʳʡ ʬʪʦʨʦʧʣʘʩʪʦʚʦʡ ʢʨʳʰʢʦʡ, ʧʦʤʝʱʘʣʠ 

ʚ ʘʚʪʦʢʣʘʚ, ʢʦʪʦʨʳʡ ʥʘʛʨʝʚʘʣʠ ʧʨʠ 200 Áʉ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʚ ʪʝʯʝʥʠʝ 2 ʯ. ɼʘʣʝʝ ʘʚʪʦʢʣʘʚ 

ʚʳʥʠʤʘʣʠ, ʦʭʣʘʞʜʘʣʠ ʠ ʩʦʜʝʨʞʠʤʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 

50 ʤʣ, ʬʠʣʴʪʨʫʷ ʩʦʜʝʨʞʠʤʦʝ ʯʝʨʝʟ ʙʝʟʟʦʣʴʥʳʡ ʬʠʣʴʪʨ, ʧʨʦʤʳʪʳʡ 0,1 ʄ ʨʘʩʪʚʦʨʦʤ HCl, ʜʦʚʦ-

ʜʠʣʠ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʜʦ ʤʝʪʢʠ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Pb, Mn, Zn, Fe, Cu, Cd) ʦʧʨʝʜʝʣʷʣʠ ʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʦʙʘʭ ʠ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ ʢʛ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʣʴʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʚ ʪʨʦʩʪʥʠʢʝ ʚ ʤʛ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʢʠʣʦʛʨʘʤʤ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʤʘʩʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 
ʊʘʙʣʠʮʘ ï ɿʦʣʴʥʦʩʪʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ* ʚ Phragmites australis ʚ ʤʛ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʠʣʦʛʨʘʤʤ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʤʘʩʩʳ 

ɺʝʛʝʪʘʪʠʚʥʘʷ ʯʘʩʪʴ ɿʦʣʴʥʦʩʪʴ, % Pb Mn Zn Fe Cu Cd 

ʉʦʮʚʝʪʠʷ 19,2 0,182 0,632 26,671 35,561 0,658 ï 

ʄʦʣʦʜʳʝ ʣʠʩʪʴʷ 10,5 0,035 0,612 23,312 32,432 0,643 0,013 

ɿʨʝʣʳʝ ʣʠʩʪʴʷ 23,6 0,352 0,634 64,542 52,485 0,659 0,024 

ʉʪʝʙʝʣʴ (ʥʘʜʚʦʜʥʘʷ ʯʘʩʪʴ) 7,8 0,449 1,723 30,576 43,321 1,667 0,046 

ʉʪʝʙʝʣʴ (ʧʦʜʚʦʜʥʘʷ ʯʘʩʪʴ) 18,2 0,543 1,842 25456,0 300,732 1,989 0,165 

ʂʦʨʥʠ 48,8 1,957 1,813 24846,2 354,615 1,887 0,154 

*ʇʨʠʚʝʜʝʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʨʝʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ Phragmites australis ʚʘʨʴʠ-

ʨʫʝʪ ʦʪ 0,013 ʜʦ 25456 ʤʛ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʩʣʫʯʘʝ Zn, Cu, Fe ʠ Pb ʠʥʪʝʨʚʘʣʳ ʟʥʘʯʝʥʠʡ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 23,3ï25456 ʤʛ/ʢʛ, 0,643ï1,989 ʤʛ/ʢʛ, 42,432ï354,615, 0,035ï1,957 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʥʮʝʥʪʨʘʮʠʷ Cd ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 0,165 ʤʛ/ʢʛ, ʘ Mn ï ʦʪ 0,612 

ʜʦ 1,842 ʤʛ/ʢʛ. 

ɺ ʦʙʱʝʤ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ ʬʦʥʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʷʭ [12]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝ-

ʥʠʷ ʪʨʦʩʪʥʠʢʘ ʦʪʤʝʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʚ ʩʦʪʥʠ ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʝ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʪʨʦʩʪʥʠʢʦʤ, ʨʘʩʪʫʱʠʤ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʘʭ [13]. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʥʢʘ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ 

ʩʪʝʙʣʷ ʠ ʢʦʨʥʝʡ ʪʨʦʩʪʥʠʢʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʪʨʘʥʩʧʦʨʪʫ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʥʘʜʚʦʜʥʫʶ ʯʘʩʪʴ [14]. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʟʘʭʚʘʪʘ ʨʘʩʪʝʥʠʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʦʙʦʛʘʱʝʥʥʦʡ ʠʤʠ ʩʨʝʜʳ ï ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʫ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʩʦʮʚʝʪʠʡ ʠ ʣʠʩʪʴʝʚ. ɺ ʵʪʠʭ ʞʝ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʜʤʠʷ 

ʠʣʠ ʝʛʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʛʣʦʱʝʥʠʝʤ ʢʘʜʤʠʷ ʢʦʨʥʝʚʦʡ ʩʠ-

ʩʪʝʤʦʡ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʘʜʟʝʤʥʳʤʠ ʦʨʛʘʥʘʤʠ [14]. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʳʡ ʬʘʢʪ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ [15]. 

ʄʘʢʨʦʬʠʪ Phragmites australis ï ʩʫʙʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʠʡ ʚʠʜ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ, ʢʦ-

ʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ ʥʘ ʤʝʣʢʦʚʦʜʴʝ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ  

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ Phragmites australis ʩʧʦʩʦʙʝʥ ʥʘʢʘʧʣʠʚʘʪʴ ʪʷʞyʣʳʝ ʤʝʪʘʣʣʳ [16ï20]. 

 

 



ʌʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ ʠ ʙʠʦʛʝʦʛʨʘʬʠʷ, ʛʝʦʛʨʘʬʠʷ ʧʦʯʚ ʠ ʛʝʦʭʠʤʠʷ ʣʘʥʜʰʘʬʪʦʚ  

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ) 

Physical Geography and Biogeography, Geography of Soils and Geochemistry of Landscapes  

(Geographical Sciences) 

43 

 

ɺ ʩʪʘʨʳʭ ʣʠʩʪʴʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʙʣʷ ʪʨʦʩʪʥʠʢʘ, ʟʘʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ, ʘ ʩʚʠʥʮʘ ʚ 6ï7 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʳʤʠ ʣʠʩʪʴʷʤʠ, ʫʯʘʩʪ-

ʚʫʶʱʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʠʣʘʩʴ ʚ 1,5ï3 ʨʘʟʘ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝ yʘʢʪʠʚʥʦʤ ʦʪʪʦʢʝ ʚ ʜʨʫʛʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʨʷʜʘ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʠ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢ-

ʥʦʚʝʥʥʦʛʦ. ʆʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʮʠʥʢʘ, ʘ ʪʘʢʞʝ ʩʚʠʥʮʘ ʚ ʢʦʨʥʷʭ ʠ ʧʦʜʚʦʜʥʦʡ 

ʯʘʩʪʠ ʩʪʝʙʣʷ. ʆʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞyʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʦʮʚʝʪʠʷʭ ʠ ʣʠʩʪʴʷʭ. 

ɿʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠʛʨʘʶʪ ʨʦʣʴ ʦʙʲʝʢʪʘ ʠʥʜʠʢʘʮʠʠ ʚʦʜʥʦʡ ʩʨʝʜʳ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʝ ʨʝʢʠ ʂʫʪʫʤ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʬʠʪʦʨʝ-

ʤʝʜʠʘʮʠʠ ʚʦʜʥʳʭ ʩʠʩʪʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʈʦʩʩʠʠ ʚʳʧʘʜʝʥʠʝ ʛʨʘʜʘ ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʛʜʝ ʚʦʟ-

ʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʘʢʪʠʚʥʳʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʨʘʜʦʦʧʘʩʥʳʭ ʦʙʣʘʢʦʚ ʟʘʨʦʞʜʘʝʪʩʷ 

ʚ ʛʦʨʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʨʦʛʨʘʬʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʚʳʭʦʜʦʤ ʥʘ ʨʘʚʥʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʳʜʝʣʷʝʪʩʷ 3 ʟʦʥʳ ʟʘʨʦʞʜʝʥʠʷ 

ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʪʦʨʘ, ʄʈʃ-5 ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʦʣʠ-

ʛʦʥʝ çʂʳʟʙʫʨʫʥè ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2023 ʛʦʜʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 87 ʛʨʘʜʦʚʳʭ ʷʯʝʝʢ, ʠʟ ʢʦʪʦʨʳʭ 
ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʧʘʜʝʥʠʝ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʚʳʩʦʪʳ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʟʘ-

ʨʦʞʜʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʦ ʚʨʝʤʷ ʞʠʟʥʠ ʦʙʣʘʢʦʚ, ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʠ ʢʘʪʝʛʦʨʠʠ ʨʘʟʚʠʪʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ. 

ʇʨʠʚʦʜʠʪʩʷ ʨʝʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʨʘʜʦʚʳʡ ʧʨʦʮʝʩʩ 28 ʠʶʣʷ 2023 ʛʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ʜʦ-
ʩʪʠʛʥʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʦʪʠʚʦʛʨʘʜʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 7 ʤʣʥ ʨʫʙʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʜ, ʚʨʝʤʷ ʞʠʟʥʠ ʦʙʣʘʢʘ, ʛʨʘʜʦʚʳʝ ̫ ʯʝʡʢʠ, ʛʨʘʜʦʦʧʘʩʥʦʩʪʴ, ʪʨʘʝʢʪʦʨʠʠ ʛʨʘʜʦʚʳʭ ̫ ʯʝʝʢ, 

ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʨʘʜʠʦʣʦʢʘʪʦʨ ʄʈʃ-5, ʫʱʝʨʙ, ʧʨʦʪʠʚʦʛʨʘʜʦʚʳʝ ʠʟʜʝʣʠʷ, ʦʩʘʜʢʠ 
ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʃʠʝʚ ʂ. ɹ., ʂʫʱʝʚ ʉ. ɸ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʪʠʚʦʛʨʘʜʦʚʦʡ ʟʘʱʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥ-
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Abstract. In Russia, hail events are observed across most of the country wherever active convective processes 

are possible. The majority of hail-prone clouds originate in mountainous and foothill areas, and the orography 

contributes to the development of convective cells, which later move towards the flatlands. In the Kabardino-Balkar 
Republic, three zones for hail cloud formation have been identified. Using the MRL-5 radar located at the Kyzburun 

research range during the spring-summer period of 2023, 87 hail cells were analyzed, with observed solid 

precipitation. The heights of the underlying surfaces at the points of origin, cloud lifetimes, distances traveled, and 
categories of hail cloud development were examined. Real interventions in the hail process on July 28, 2023, resulted 

in an economic impact of 7 million rubles from anti-hail measures. 

Keywords: hail, cloud lifetime, hail cells, hail hazard, hail-cell trajectories, active influence, meteorological 
radio-locator MRL-5, damage, anti-hail products, precipitation 
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ɺʚʝʜʝʥʠʝ 

ɺ ʈʦʩʩʠʠ ʚʳʧʘʜʝʥʠʝ ʛʨʘʜʘ ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʛʜʝ ʚʦʟ-

ʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʘʢʪʠʚʥʳʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʨʝʛʠʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʩʘʤʳʭ ʛʨʘʜʦʦʧʘʩʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʣʦʞʥʦʩʪʴ ʦʨʦʛʨʘʬʠʠ, ʚʳ-

ʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩ, ʧʨʠʭʦʜʷʱʠʭ ʩ ʙʘʩʩʝʡʥʘ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʛʨʘʜʦʚʳʭ 

                                                           
â ʃʠʝʚ ʂ. ɹ., ʂʫʱʝʚ ʉ. ɸ., 2024. 
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ʧʨʦʮʝʩʩʦʚ [5]. ɺ ʨʝʛʠʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʦʠʩʭʦʜʷʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʛʨʘʜʦʙʠʪʠʷ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʫʨʦʞʘʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ 

ʜʣʷ ʬʝʨʤʝʨʦʚ ʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʥʘʩʝʣʝʥʠʶ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʛʨʘʜʦʦʧʘʩʥʳʭ ʦʙʣʘʢʦʚ (ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʨʘʜʘ) 

ʟʘʨʦʞʜʘʝʪʩʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʪʘʤ ʦʙʣʘʢʘ ʥʘʙʠʨʘʶʪ ʩʠʣʫ ʠ ʚʳʭʦʜʷʪ ʢ ʨʘʚʥʠʥʥʳʤ ʪʝʨʨʠʪʦ-

ʨʠʷʤ, ʠʤʝʷ ʧʦʚʳʰʝʥʥʫʶ ʛʨʘʜʦʦʧʘʩʥʦʩʪʴ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʩ-

ʥʦʚʥʘʷ ʟʦʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘʜ ʉʢʘʣʠʩʪʳʤ ʭʨʝʙʪʦʤ [6ï7], ʝʱʝ ʦʜʥʘ 

ʟʦʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʩ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʚ ʨʘʡʦʥʝ ʧʣʘʪʦ 

ɹʝʨʤʘʤʳʪ ʠ ʧʣʘʪʦ ʐʘʜʞʘʪʤʘʟ. ʉ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʦʥʚʝʢʪʠʚʥʳʝ ʦʙʣʘʢʘ ʩʤʝʱʘʶʪʩʷ ʥʘ ʂʘ-

ʙʘʨʜʠʥʩʢʫʶ ʨʘʚʥʠʥʫ ʠ ʧʨʠʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ. ɺ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʳ-

ʜʝʣʷʝʪʩʷ 3 ʟʦʥʳ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ ʩ 2003 ʧʦ 2015 ʛ. 

 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʛʨʘʜʘ ʚ 1964 ʛ. ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʂʘʚʢʘʟʩʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦ-

ʪʠʚʦʛʨʘʜʦʚʘʷ ʵʢʩʧʝʜʠʮʠʷ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʤʝʪʦʜʘ ʙʦʨʴʙʳ ʩ ʛʨʘʜʦʤ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʠ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [4]. ʅʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʧʣʦʱʘʜʠ 350 ʪʳʩʷʯ ʛʘ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʂʫʙʘ-ʊʘʙʠʥʩʢʠʡ ʛʦʣʦʚʥʦʡ ʧʨʦʪʠʚʦ-

ʛʨʘʜʦʚʳʡ ʦʪʨʷʜ, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʝʡʩʪʚʫʝʪ 36 ʧʫʥʢʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʜ ʠʭ ʟʘʱʠʪʦʡ 

481,4 ʪʳʩ. ʛʘ, ʦʥʠ ʤʠʥʠʤʠʟʠʨʫʶʪ ʫʱʝʨʙ ʦʪ ʛʨʘʜʘ ʚ ʧʨʝʜʛʦʨʥʦʡ ʠ ʨʘʚʥʠʥʦʡ ʟʦʥʝ. 

ʉʣʦʞʥʳʡ ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʦʪ 50 ʜʦ 5000 ʤ, ʨʘʟʣʠʯ- 

ʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʩʠʣʴʥʳʡ ʧʨʦʛʨʝʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʟʜʘʶʪ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʜʦʚʳʭ ʷʯʝʝʢ [3, 8]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɿʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2023 ʛʦʜʘ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʪʦʨʘ, ʄʈʃ-5 ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʦʣʠʛʦʥʝ çʂʳʟʙʫʨʫʥè, ʚʳʷʚʣʝʥʦ 87 ʛʨʘʜʦʚʳʭ ʷʯʝʝʢ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʧʘʜʝʥʠʝ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. ɺʩʝ ʷʯʝʡʢʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ çʄʝʪʝʦʍè, ʥʝʢʦʪʦʨʳʝ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʦʙʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 
ʊʘʙʣʠʮʘ ï ɻʨʘʜʦʚʳʝ ʷʯʝʡʢʠ, ʟʘʨʦʜʠʚʰʠʝʩʷ ʚ 2023 ʛʦʜʫ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ 

ɼʘʪʘ 
ʅʦʤʝʨ 

ʷʯʝʡʢʠ 
ʂʘʪʝʛʦʨʠʷ 

ʈʘʩʩʪʦʷʥʠʝ, 

ʢʤ 

ɺʨʝʤʷ ʞʠʟʥʠ 

ʤʠʥ 

ɺʳʩʦʪʘ  

ʟʘʨʦʞʜʝʥʠʷ ʤ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ 

27.05.2023 1 2 24,1 85 1459 129 

27.05.2023 2 2 13,3 116 2394 143 

27.05.2023 3 3 34,0 149 1982 79 

27.05.2023 4 3 23,0 81 655 73 

27.05.2023 5 2 16,7 54 1219 109 

27.05.2023 6 2 25,7 61 867 107 

28.05.2023 7 3 10,0 95 1774 71 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

28.05.2023 8 2 9,5 47 1427 332 

28.05.2023 9 3 21,3 100 999 1 

28.05.2023 10 3 32,4 151 2250 25 

28.05.2023 11 3 56,2 222 1953 29 

31.05.2023 12 3 101,6 247 1997 39 

31.05.2023 13 3 36,8 123 2003 49 

31.05.2023 14 3 19,6 129 285 352 

31.05.2023 15 2 6,8 79 1774 11 

01.06.2023 16 3 20,8 102 750 68 

01.06.2023 17 2 14,3 34 402 66 

01.06.2023 18 3 60,3 163 379 124 

01.06.2023 19 2 13,0 87 1209 100 

01.06.2023 20 2 58,1 168 847 102 

01.06.2023 21 2 31,9 101 285 106 

02.06.2023 22 3 31,2 110 542 84 

02.06.2023 23 3 48,7 109 1239 85 

02.06.2023 24 3 38,6 137 990 66 

04.06.2023 25 3 9,9 64 183 262 

04.06.2023 26 2 23,9 118 290 44 

04.06.2023 27 3 26,3 134 164 347 

11.06.2023 28 3 13,6 171 223 4 

12.06.2023 29 2 11,7 67 494 351 

12.06.2023 30 2 16,0 54 229 299 

13.06.2023 31 2 14,0 102 1922 34 

13.06.2023 32 3 11,4 68 1590 10 

14.06.2023 33 3 5,2 40 1564 327 

14.06.2023 34 3 15,6 100 924 113 

14.06.2023 35 2 15,0 73 616 49 

14.06.2023 36 3 14,5 104 219 300 

14.06.2023 37 3 25,6 68 224 306 

15.06.2023 38 2 1,5 64 1427 348 

15.06.2023 39 3 37,4 84 223 127 

15.06.2023 40 3 10,8 71 315 356 

17.06.2023 41 2 30,6 61 629 86 

17.06.2023 42 2 33,1 70 638 87 

18.06.2023 43 2 5,7 57 468 211 

18.06.2023 44 3 8,0 51 620 154 

18.06.2023 45 3 22,3 60 238 149 

18.06.2023 46 3 40,0 100 210 134 

18.06.2023 47 2 33,4 94 267 162 

19.06.2023 48 3 23,5 70 259 287 

19.06.2023 49 2 12,5 60 629 302 

26.06.2023 50 3 37,9 82 1931 47 

26.06.2023 51 3 29,4 89 1708 74 

26.06.2023 52 2 24,4 72 1343 80 

26.06.2023 53 2 11,5 40 396 328 

26.06.2023 54 3 8,8 97 246 340 

26.06.2023 55 2 17,6 46 299 18 

26.06.2023 56 2 9,9 61 228 295 

26.06.2023 57 3 42,9 93 243 352 

26.06.2023 58 3 8,9 93 403 34 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

26.06.2023 59 3 19,0 47 424 352 

27.06.2023 60 2 18,4 61 264 75 

27.06.2023 61 2 21,5 47 246 69 

27.06.2023 62 2 44,3 65 244 61 

27.06.2023 63 2 41,4 69 333 61 

27.06.2023 64 2 29,9 73 667 108 

30.06.2023 65 2 28,3 54 424 60 

04.07.2023 66 3 18,2 71 1150 268 

09.07.2023 67 3 64,9 141 1028 343 

09.07.2023 68 2 46,3 80 391 347 

09.07.2023 69 2 20,7 93 1827 50 

10.07.2023 70 3 27,2 61 394 90 

17.07.2023 71 2 13,3 19 394 133 

17.07.2023 72 3 32,3 57 329 128 

17.07.2023 73 2 34,6 57 357 133 

17.07.2023 74 2 32,2 47 592 113 

17.07.2023 75 2 49,9 73 451 120 

23.07.2023 76 3 25,8 61 440 80 

23.07.2023 77 2 24,1 45 348 76 

28.07.2023 78 3 41,6 63 999 51 

02.08.2023 79 3 26,5 57 1198 15 

02.08.2023 80 3 33,8 98 1520 72 

02.08.2023 81 3 22,3 99 1219 81 

03.08.2023 82 3 30,2 118 1931 37 

03.08.2023 83 3 30,7 83 2131 45 

03.08.2023 84 3 3,6 118 236 19 

09.08.2023 85 3 61,6 103 1606 34 

09.08.2023 86 4 24,2 58 1239 33 

09.08.2023 87 4 94,3 203 1270 77 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʢʚʘʜʨʘʪʳ 10Ț10 ʢʤ, ʠ ʜʣʷ ʥʠʭ ʙʳʣʘ ʚʳʩʯʠʪʘʥʘ 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʩʦʪʫ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʜʦʚʳʭ ʷʯʝʝʢ, ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ (68 %) ʠʭ ʟʘʨʦʜʠʣʘʩʴ 

ʥʘ ʚʳʩʦʪʘʭ ʜʦ 1000 ʤ (ʨʠʩ. 2). 
 

 
ʈʠʩʫʥʦʢ 2 ï ɺʳʩʦʪʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʜ ʢʦʪʦʨʦʤ ʟʘʨʦʜʠ-
ʣʠʩʴ ʛʨʘʜʦʚʳʝ ʦʙʣʘʢʘ, ʩʦʩʪʘʚʠʣʘ 637 ʤ, ʘ ʤʝʜʠʘʥʘ ï 856 ʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʩʠʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʨʘʟ-
ʚʠʪʠʝ ʛʨʘʜʦʚʳʭ ʷʯʝʝʢ ʦʨʦʛʨʘʬʠʠ ʤʝʩʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ. ɽʩʣʠ ʦʙʨʘʪʠʪʩʷ ʢ ʨʠ-
ʩʫʥʢʫ 1, ʪʦ ʠʟ ʥʝʛʦ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 
ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʦ ʵʪʦ ʧʦ ʜʘʥʥʳʤ 2003ï2015 ʛʛ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 2023 ʛʦʜ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, 
ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ ʟʘʨʦʜʠʣʘʩʴ ʚ ʧʨʝʜʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʪʦ ʞʝ ʩʘʤʦʝ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʤʝʱʝʥʠʠ ʟʦʥʳ ʟʘʨʦʞʜʝʥʠʷ ʚ ʧʨʝʜʛʦʨʥʫʶ ʯʘʩʪʴ. ɺ ʜʘʣʴ-
ʥʝʡʰʝʤ ʥʘʤʠ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʫʯʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʵʪʦ ʪʝʥʜʝʥʮʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ. 

ʆʙʣʘʢʘ, ʟʘʨʦʜʠʚʰʠʝʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ 4 ʥʘʧʨʘʚʣʝ-
ʥʠʷʤ (ʩʝʚʝʨʥʦʝ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʚʦʩʪʦʯʥʦʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ) ʚ ʩʪʦʨʦʥʫ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦ-
ʨʠʡ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʚ ʩʪʦʨʦʥʫ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (ʨʠʩ. 3). 
ɺʦ ʚʩʝʭ ʪʨʝʭ ʨʝʛʠʦʥʘʭ ʠʤʝʶʪʩʷ ʚʦʝʥʠʟʠʨʦʚʘʥʥʳʝ ʩʣʫʞʙʳ ʧʦ ʘʢʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʤʝʪʝʦ-
ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʫʱʝʨʙʘ. ɸʢʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʜʦʚʳʝ 
ʷʯʝʡʢʠ ʧʨʦʚʦʜʷʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʘʪʝʛʦʨʠʡ ʛʨʘʜʦʦʧʘʩʥʦʩʪʠ ʦʙʣʘʢʘ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ 
ʜʣʷ ʟʘʱʠʱʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʅʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʘʜʦʚʳʭ ʦʙʣʘʢʦʚ 

 

ʅʠʞʝ ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʝʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʨʘʜʦʚʳʡ ʧʨʦʮʝʩʩ 28 ʠʶʣʷ 2023 ʛʦʜʘ, 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʦʪʠʚʦʛʨʘʜʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʚ 7 ʤʣʥ ʨʫʙʣʝʡ. 

ʇʝʨʚʘʷ ʷʯʝʡʢʘ ʟʘʨʦʜʠʣʘʩʴ ʚ ʨʘʡʦʥʝ ʩ. ɹʘʙʫʛʝʥʪ (999 ʤ. ʥ.ʫ.ʤ.) ʠ ʜʠʩʩʠʧʠʨʦʚʘʣʘ ʚ ʨʘʡʦʥʝ 
ʩʪ. ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ (326 ʤ. ʥ.ʫ.ʤ.) (ʨʠʩ. 4). ʗʯʝʡʢʘ ʧʝʨʝʤʝʱʘʣʘʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 39 ʢʤ/ʯ. ɺʨʝʤʷ 
ʞʠʟʥʠ ʦʙʣʘʢʘ ʩʦʩʪʘʚʠʣʦ 63 ʤʠʥʫʪʳ, ʟʘ ʪɻʦʪ ʧʝʨʠʦʜ ʦʙʣʘʢʦ ʧʨʦʰʣʦ 42 ʢʤ. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʣʘʢʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂɹʈ 

˾Ύ͒м; ͫ ; 
17 ˾Ύ͒м; ͫ ;͍ 

20

˾Ύ͒м; ͍ ; 
24

˾Ύ͒м; 
Ό ;͍ 13

˾Ύ͒м; Ό; 
1

˾Ύ͒м; 
Ό ;͘ 1

˾Ύ͒м; ͘ ; 
3

˾Ύ͒м; ͫ ;͘ 
8

˹͍͔͙͊ͨͪ͊ͤ͡Ύ 
͔͔͔ͨͪͣ΅͔͙ͤΎ ͎͍ͪ͊͒ͦ·ͻ 

͍ͦ͋͊ͦ͟͡


