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Ɋɟɡɸɦɟ: ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɚɥɶɝɨɮɥɨɪɵ 
ɩɥɚɧɤɬɨɧɚ ɪɟɤɢ ɋɨɥɨɧɤɢ (Ɋɟɫɩɭɛɥɢɤɚ Ɍɚɬɚɪɫɬɚɧ). ɉɪɢɜɨɞɢɬɫɹ ɫɩɢɫɨɤ 95 ɬɚɤɫɨɧɨɜ ɪɚɧɝɨɦ 
ɧɢɠɟ ɪɨɞɚ ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɜɫɬɪɟɱɚɟɦɨɫɬɢ. ɉɪɨɜɟɞɟɧ 
ɚɧɚɥɢɡ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ, ɨɰɟɧɤɚ ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. Ɉɫɧɨɜɚ ɬɚɤɫɨɧɨɦɢɱɟ-
ɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɫɦɨɩɨɥɢɬɚɦɢ, ɬɢɩɢɱɧɨ ɩɥɚɧɤɬɨɧɧɵɦɢ, ɩɪɟɫɧɨɜɨɞɧɵɦɢ ɮɨɪ-
ɦɚɦɢ, ɢɧɞɢɮɮɟɪɟɧɬɚɦɢ ɢ ɚɥɤɚɥɢɮɢɥɚɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɤɬɢɜɧɨɣ ɪɟɚɤɰɢɢ ɜɨɞɵ, ȕ-
ɦɟɡɨɫɚɩɪɨɛɚɦɢ. Ɏɥɨɪɚ ɫɮɨɪɦɢɪɨɜɚɧɚ 67 ɪɨɞɚɦɢ, 42 ɫɟɦɟɣɫɬɜɚɦɢ, 28 ɩɨɪɹɞɤɚɦɢ, 11 ɤɥɚɫɫɚɦɢ 
ɢ 8 ɨɬɞɟɥɚɦɢ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɭɸ ɪɨɥɶ ɜ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɧɨɨɛɪɚɡɢɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ 
ɫɪɟɞɢ ɩɨɪɹɞɤɨɜ ɢ ɫɟɦɟɣɫɬɜ ɜɵɩɨɥɧɹɸɬ ɷɜɝɥɟɧɨɜɵɟ, ɡɟɥɟɧɵɟ, ɰɢɚɧɨɩɪɨɤɚɪɢɨɬɵ ɢ ɞɢɚɬɨɦɨɜɵɟ 
ɜɨɞɨɪɨɫɥɢ. ɋɪɚɜɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɬɚɤɫɨɧɚɦ ɜ ɪɚɧɝɟ ɨɬ-
ɞɟɥɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɦ ɮɥɨɪɢɫɬɢɱɟɫɤɢɦ ɛɨɝɚɬɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ Euglenophyta 
ɫ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɪɨɞɨɜ Trachelomonas ɢ Phacus, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ ɧɚ ɫɪɟɞɧɟɦ ɭɱɚɫɬɤɟ ɪɟɤɢ. 
ɉɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɩɩɚɦ W1 ɢ W2, ɤɚɤ ɨɛɢɬɚɬɟɥɢ ɦɟɥ-
ɤɨɜɨɞɧɵɯ ɷɜɬɪɨɮɧɵɯ ɜɨɞɨɟɦɨɜ. ȼɵɫɨɤɢɣ ɪɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɜɝɥɟɧɨɜɵɯ ɨɛɭɫɥɨɜɥɟɧ ɛɥɚ-
ɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɚɤɜɚɬɨɪɢɢ ɪɟɤɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ. Ʉɨɥɢɱɟ-
ɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɚɤɫɨɧɨɜ (ɜɢɞɨɜ, ɪɨɞɨɜ, ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ) ɜ ɮɢɬɨɩɥɚɧɤɬɨɧɟ 
ɜɞɨɥɶ ɪɟɤɢ ɢɦɟɟɬ ɞɢɫɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɪɟɤɢ, 
ɜɛɥɢɡɢ ɨɬ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ, ɪɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɟɤɚ ɋɨɥɨɧɤɚ, ɮɢɬɨɩɥɚɧɤɬɨɧ. 
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ɪɟɤɢ ɋɨɥɨɧɤɢ (ɝ. Ʉɚɡɚɧɶ, Ɋɟɫɩɭɛɥɢɤɚ Ɍɚɬɚɪɫɬɚɧ). Ȼɨɬɚɧɢɱɟɫɤɢɣ ɜɟɫɬɧɢɤ ɋɟɜɟɪɧɨɝɨ Ʉɚɜɤɚɡɚ, 
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Abstract: The results of studies of the taxonomic composition of the algoflora of the plankton of 
the Solonka River (Republic of Tatarstan) are presented. A list of 95 taxa ranked below the genus is 
provided, indicating their ecological and geographical characteristics and occurrence. The analysis 
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of the taxonomic structure and the assessment of the generic coefficient are carried out. The basis of 
the taxonomic composition is represented by cosmopolitans, typically planktonic, freshwater forms, 
indifferent and alkaliphiles in relation to the active reaction of water, ȕ-mesosaprobes. The flora is 
formed by 67 genera, 42 families, 28 orders, 11 classes and 8 departments. The most significant role 
in the taxonomic diversity of phytoplankton among the orders and families is played by euglenic, 
green, cyanoprokaryotes and diatoms. A comparison of the values of the generic coefficient for in-
dividual taxa in the rank of departments showed that Euglenophyta with representatives of the gene-
ra Trachelomonas and Phacus, concentrated on the middle section of the river, is characterized by 
the greatest floral richness. According to the functional classification, they belong to groups W1 and 
W2, as inhabitants of shallow eutrophic reservoirs. The high generic coefficient of euglena is due to 
favorable conditions in the river area for the development of closely related species. The quantita-
tive distribution of taxa (species, genera, generic coefficient) in phytoplankton along the river has a 
discrete character with the highest indicators in the middle part of the river, near the locations of 
settlements. 

Keywords: species composition, generic coefficient, Solonka River, phytoplankton. 

For citation: Abramova K. I., Tokinova R. P. Taxonomic composition of algoflora of the 
Solonka River (Kazan, Republic of Tatarstan). Botanical Journal of the North Caucasus, 2024, 1: 
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ȼɜɟɞɟɧɢɟ 

ɂɡɭɱɟɧɢɟ ɢ ɨɯɪɚɧɚ ɦɚɥɵɯ ɪɟɤ ɹɜɥɹɟɬɫɹ 
ɧɟɨɬɴɟɦɥɟɦɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢ-
ɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
ȼɚɠɧɟɣɲɟɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɷɤɨɥɨɝɢɱɟɫɤɨ-
ɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ 
ɦɨɧɢɬɨɪɢɧɝ ɝɢɞɪɨɛɢɨɧɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɮɢ-
ɬɨɩɥɚɧɤɬɨɧɚ. ɂɡɭɱɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɬɨɬɪɨɮɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɩɨɡɜɨɥɹɟɬ ɜɧɟɫɬɢ ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɜɤɥɚɞ ɜ ɩɨɧɢɦɚɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɨɨɛɳɟɫɬɜɚ ɢ 
ɜɨɞɨɟɦɚ ɜ ɰɟɥɨɦ.  

Ɍɟɪɪɢɬɨɪɢɹ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ ɪɚɫ-
ɩɨɥɚɝɚɟɬ ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɫɟɬɶɸ ɪɟɤ. Ɋɟɤɚ ɋɨ-
ɥɨɧɤɚ (ɢɥɢ ɋɨɥɨɧɢɰɚ) ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɬɟɪ-
ɪɢɬɨɪɢɢ ɥɟɫɧɨɝɨ ɦɚɫɫɢɜɚ ɜ ȼɵɫɨɤɨɝɨɪɫɤɨɦ 
ɪɚɣɨɧɟ ɪɟɫɩɭɛɥɢɤɢ, ɩɪɨɬɟɤɚɟɬ ɜ Ⱥɜɢɚɫɬɪɨɢ-
ɬɟɥɶɧɨɦ ɪɚɣɨɧɟ ɝ. Ʉɚɡɚɧɢ ɢ ɜɩɚɞɚɟɬ ɜ ɪ. Ʉɚ-
ɡɚɧɤɭ (ɛɚɫɫɟɣɧ Ʉɭɣɛɵɲɟɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢ-
ɥɢɳɚ, ɋɪɟɞɧɟɟ ɉɨɜɨɥɠɶɟ) ɜɛɥɢɡɢ ɫ. Ʉɚɞɵ-
ɲɟɜɨ. Ⱦɨɥɢɧɚ ɪɟɤɢ ɢɡɜɢɥɢɫɬɚɹ. Ɋɭɫɥɨ ɭɡɤɨɟ. 
ɉɢɬɚɧɢɟ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɩɨɞɡɟɦɧɨɟ, ɜ ɪɟɤɭ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɝɪɭɡɤɚ ɩɨɞɡɟɦɧɵɯ ɫɭɥɶ-
ɮɚɬɧɵɯ ɜɵɫɨɤɨɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɜɨɞ ɫ 
ȼɹɬɫɤɨɝɨ ɍɜɚɥɚ (Ekologiya…, 2005). ɋɨɥɨɧ-
ɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɩɪɟɫɫɨɦ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ, ɩɪɨɬɟɤɚɹ ɱɟɪɟɡ ɦɚɥɵɟ ɧɚɫɟɥɟɧɧɵɟ 
ɩɭɧɤɬɵ (ɫ. ɋɟɦɢɨɡɺɪɤɚ, ɫ. Ɇɚɤɚɪɨɜɤɚ ɢ ɞɪ.) ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɟɦɥɢ. Ɋɟɤɚ ɋɨɥɨɧɤɚ, 

ɤɚɤ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɦɚɥɵɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ ɪ. 
Ʉɚɡɚɧɤɢ, ɫɥɚɛɨ ɢɡɭɱɟɧɚ ɜ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟ-
ɫɤɨɦ ɨɬɧɨɲɟɧɢɢ. ɋɜɟɞɟɧɢɹ ɨ ɬɚɤɫɨɧɨɦɢɱɟ-
ɫɤɨɦ ɫɨɫɬɚɜɟ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɇɚɫɬɨɹɳɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɞɨɥɠɚɟɬ ɰɢɤɥ 
ɪɚɛɨɬ, ɩɨɫɜɹɳɟɧɧɵɣ ɢɡɭɱɟɧɢɸ ɪ. Ʉɚɡɚɧɤɢ ɢ 
ɟɟ ɩɪɢɬɨɤɨɜ (Abramova, Tokinova, 2020; 
Abramova, Tokinova, 2022). ɐɟɥɶ ɞɚɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɬɚɤɫɨɧɨ-
ɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɚɥɶɝɨɮɥɨɪɵ ɩɥɚɧɤɬɨɧɚ ɪ. 
ɋɨɥɨɧɤɢ. 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɢɤɚ 

ɉɪɨɛɵ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɨɬɨɛɪɚɧɵ ɫ 18 
ɢɸɧɹ ɩɨ 11 ɢɸɥɹ 2019 ɝ. ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɫɥɨɹ ɜɨɞɵ ɧɚ 7 ɫɬɜɨɪɚɯ: 6 ɫɬɜɨɪɨɜ ɪɚɫɩɨɥɨ-
ɠɟɧɵ ɧɚ ɪ. ɋɨɥɨɧɤɚ (I–VI), 1 ɫɬɜɨɪ – ɧɚ ɨɞ-
ɧɨɦ ɢɡ ɟɟ ɩɪɢɬɨɤɨɜ (IIIa) (ɪɢɫ. 1). ɋɛɨɪ ɢ ɨɛ-
ɪɚɛɨɬɤɚ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɩɪɨɜɟɞɟɧɵ ɩɨ ɨɛɳɟ-
ɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ (Metodika…, 1975). 
ɉɪɨɛɵ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɨɦ Ʌɸɝɨ-
ɥɹ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɵ ɩɪɹɦɨɣ ɮɢɥɶɬɪɚɰɢɟɣ 
ɱɟɪɟɡ ɦɟɦɛɪɚɧɧɵɟ ɮɢɥɶɬɪɵ «ȼɥɚɞɢɩɨɪ» ʋ9 
(ɞɢɚɦɟɬɪ ɩɨɪ 0,4 ɦɤɦ) ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɚɤɭ-
ɭɦɧɨɝɨ ɧɚɫɨɫɚ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɜɢɞɨɜɨɝɨ ɫɨ-
ɫɬɚɜɚ ɜɨɞɨɪɨɫɥɟɣ, ɩɨɞɫɱɟɬ ɢɯ ɱɢɫɥɟɧɧɨɫɬɢ ɢ 
ɢɡɦɟɪɟɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɤɥɟɬɨɤ ɩɪɨ-
ɜɟɞɟɧɵ ɜ ɤɚɦɟɪɟ Ƚɨɪɹɟɜɚ ɩɨɞ ɦɢɤɪɨɫɤɨɩɚɦɢ 
ɆɂɄɊɈɆȿȾ-2 ɢ ɆȻɂ-11 ɫ ɮɚɡɨɜɵɦ ɤɨɧ-
ɬɪɚɫɬɨɦ ɄɎ-4 ɜ ɬɪɟɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. Ȼɢɨɦɚɫ-
ɫɚ ɨɩɪɟɞɟɥɟɧɚ ɫɱɟɬɧɨ-ɨɛɴɟɦɧɵɦ ɦɟɬɨɞɨɦ. 
Ɍɚɤɫɨɧɨɦɢɱɟɫɤɭɸ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɞɢɚɬɨ-
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ɦɨɜɵɯ ɭɬɨɱɧɹɥɢ ɩɨɞ ɫɜɟɬɨɜɵɦ ɦɢɤɪɨɫɤɨɩɨɦ 
ɜ ɩɨɫɬɨɹɧɧɵɯ ɩɪɟɩɚɪɚɬɚɯ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɦɨɥɵ Naphrax, ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɦɚɫɥɹɧɨɣ ɢɦɦɟɪɫɢɢ. ɉɨɞɝɨɬɨɜɤɭ ɞɢɚ-
ɬɨɦɨɜɵɯ ɜɨɞɨɪɨɫɥɟɣ ɞɥɹ ɫɜɟɬɨɜɨɣ ɦɢɤɪɨ-
ɫɤɨɩɢɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɦɟɬɨɞɨɦ ɯɨɥɨɞɧɨɝɨ 
ɫɠɢɝɚɧɢɹ (Metodika…, 1975). 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɫɬɜɨɪɨɜ ɧɚ ɪ. ɋɨɥɨɧɤɟ. 
Fig. 1. The layout of hydrobiological gates on the 

Solonka River. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɨ-
ɪɨɫɥɟɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɢ ɡɚɪɭ-
ɛɟɠɧɵɟ ɪɭɤɨɜɨɞɫɬɜɚ (Opredelitel`…, 1951; 
Opredelitel`…, 1953; Opredelitel`…, 1954; 
Opredelitel`…, 1955; Opredelitel`…, 1982; 
Czarenko, 1990; Komárek, Anagnostidis, 1998; 
Komárek, Anagnostidis, 2005; Komárek, 2013; 
Kulikovskij et al., 2016). ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 
ɫɩɢɫɤɚ ɜɢɞɨɜ ɭɱɬɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɧɨɦɟɧ-
ɤɥɚɬɭɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (AlgaeBase, 

2024). Ⱦɥɹ ɷɤɨɥɨɝɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɜɢɞɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɚɧɧɵɟ ɋ.ɋ. 
Ȼɚɪɢɧɨɜɨɣ ɫ ɫɨɚɜɬɨɪɚɦɢ (Barinova et al., 
2006). ɗɤɨɥɨɝɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɜɨɞɨɪɨɫɥɟɣ 
ɩɪɨɜɨɞɢɥɢ ɞɥɹ ɬɚɤɫɨɧɨɜ, ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ-
ɧɵɯ ɞɨ ɜɢɞɚ. ɋɯɨɞɫɬɜɨ ɫɬɜɨɪɨɜ ɩɨ ɬɚɤɫɨɧɨ-
ɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɨɰɟɧɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ 
ɢɧɞɟɤɫɚ ɋɟɪɟɧɫɟɧɚ. ɉɪɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɞɚɧ-
ɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞ ȼɚɪɞɚ, ɜ ɤɚɱɟɫɬɜɟ 
ɦɟɬɪɢɤɢ – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɷɜɤɥɢɞɨɜɨ ɪɚɫɫɬɨ-
ɹɧɢɟ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ (Shitikov et 
al., 2003). Ɋɚɫɱɟɬ ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɪɨɜɨɞɢɥɢ ɩɨ ɮɨɪɦɭɥɟ:  

(Rosenberg, 2012). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ȼ ɫɨɫɬɚɜɟ ɚɥɶɝɨɮɥɨɪɵ ɪɟɤɢ ɋɨɥɨɧɤɢ ɨɛ-
ɧɚɪɭɠɟɧɨ 95 ɬɚɤɫɨɧɨɜ ɪɚɧɝɨɦ ɧɢɠɟ ɪɨɞɚ ɢɡ 8 
ɨɬɞɟɥɨɜ. ɇɚɢɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡɧɵ ɜɨɞɨɪɨɫɥɢ 
ɢɡ ɨɬɞɟɥɨɜ: Chlorophyta (26 ɜɢɞɨɜ), Bacillari-
ophyta (23) ɢ Euglenophyta (20) (ɬɚɛɥ. 1). 
Ⱥɥɶɝɨɮɥɨɪɭ ɦɨɠɧɨ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ ɡɟ-
ɥɟɧɨ-ɞɢɚɬɨɦɨɜɨ-ɷɜɝɥɟɧɨɜɭɸ. Ɏɥɨɪɚ ɫɮɨɪ-
ɦɢɪɨɜɚɧɚ 67 ɪɨɞɚɦɢ, 42 ɫɟɦɟɣɫɬɜɚɦɢ, 28 ɩɨ-
ɪɹɞɤɚɦɢ ɢ 11 ɤɥɚɫɫɚɦɢ ɜɨɞɨɪɨɫɥɟɣ. 

ɇɚɢɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɨɪɹɞɤɨɜ 
ɜɵɞɟɥɹɟɬɫɹ ɨɬɞɟɥ Bacillariophyta. ɂɡ 28 ɩɨ-
ɪɹɞɤɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɜɨɫɟɦɶ (ɬɚɛɥ. 2), ɢɝ-
ɪɚɸɳɢɟ ɡɧɚɱɢɦɭɸ ɪɨɥɶ ɜ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦ 
ɪɚɡɧɨɨɛɪɚɡɢɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ (ɛɨɥɟɟ 4 ɜɢɞɨɜ 
ɜ ɤɚɠɞɨɦ), ɨɛɴɟɞɢɧɹɸɳɢɟ ɜ ɫɜɨɟɦ ɫɭɦɦɚɪ-
ɧɨɦ ɫɨɫɬɚɜɟ 67% ɨɛɳɟɝɨ ɱɢɫɥɚ ɜɢɞɨɜ. 
Ɉɫɬɚɥɶɧɵɟ ɩɨɪɹɞɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 1–2 ɜɢɞɚɦɢ. 

Ɍɚɛɥɢɰɚ 1 / Table 1 
Ɍɚɤɫɨɧɨɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɚɥɶɝɨɮɥɨɪɵ ɪ. ɋɨɥɨɧɤɢ 
Taxonomic structure of algoflora of the Solonka River 

Ɉɬɞɟɥ / Phylum ɑɢɫɥɨ / Number of Ɋɨɞɨɜɨɣ ɤɨɷɮ-
ɮɢɰɢɟɧɬ / Ge-
neric coefficient 

ɤɥɚɫɫɨɜ / 
classis 

ɩɨɪɹɞɤɨɜ / 
ordos 

ɫɟɦɟɣɫɬɜ / 
families 

ɪɨɞɨɜ /  
generas 

ɜɢɞɨɜ /  
species 

Cyanoprokaryota 1 3 4 7 9 1,3 
Chrysophyta 1 2 2 3 3 1,0 
Cryptophyta 1 2 2 3 4 1,3 
Euglenophyta 1 1 2 7 20 2,9 
Bacillariophyta 3 12 15 19 23 1,2 
Chlorophyta 2 4 12 19 26 1,4 
Charophyta 1 1 2 5 6 1,2 
Dinophyta 1 3 3 4 4 1,0 
ɂɬɨɝɨ 11 28 42 67 95 1,4 

Ɍɚɤɫɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɪɚɡɧɨɨɛɪɚɡɧɵ 
ɩɨɪɹɞɤɢ Sphaeropleales ɢɡ ɨɬɞɟɥɚ Chlorophyta 
(5 ɫɟɦɟɣɫɬɜ, 11 ɪɨɞɨɜ ɢ 18 ɜɢɞɨɜ) ɢ 
Euglenales ɢɡ Euglenophyta (2, 7 ɢ 20). ɂɡ 42 

ɫɟɦɟɣɫɬɜ ɜ ɫɩɟɤɬɪɟ ɜɟɞɭɳɢɯ ɫɥɟɞɭɟɬ ɜɵɞɟ-
ɥɢɬɶ ɫɟɦɟɣɫɬɜɨ Euglenaceae ɢ Phacaceae (ɢɡ 
ɨɬɞɟɥɚ Euglenophyta) ɢ Scenedesmaceae 
(Chlorophyta) (ɬɚɛɥ. 2). 
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Ɍɚɛɥɢɰɚ 2 / Table 2 
ɋɨɫɬɚɜ ɩɨɪɹɞɤɨɜ ɢ ɫɟɦɟɣɫɬɜ ɚɥɶɝɨɮɥɨɪɵ ɪ. ɋɨɥɨɧɤɢ,  

ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ 4 ɢ ɛɨɥɟɟ ɜɢɞɨɜɵɯ ɢ ɜɧɭɬɪɢɜɢɞɨɜɵɯ ɬɚɤɫɨɧɨɜ 
The composition of the orders and families of algoflora of the Solonka River,  

including 4 or more species and intraspecific taxa 

ɉɨɪɹɞɤɢ / Ordo Ɉɬɞɟɥɵ / Phylum ɑɢɫɥɨ ɬɚɤɫɨɧɨɜ / 
Number of taxa 

% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɬɚɤɫɨɧɨɜ /  
% from the total number of species 

Euglenales Euglenophyta 20 21 
Sphaeropleales Chlorophyta 18 19 
Desmidiales Charophyta 6 6 
Chlamydomonadales Chlorophyta 5 5 
Oscillatoriales Cyanoprokaryota 4 4 
Nostocales Cyanoprokaryota 4 4 
Naviculales Bacillariophyta 4 4 
Bacillariales Bacillariophyta 4 4 

ɋɟɦɟɣɫɬɜɚ / Family    
Euglenaceae Euglenophyta 11 12 
Scenedesmaceae Chlorophyta 10 11 
Phacaceae Euglenophyta 9 9 
Desmidiaceae Charophyta 5 5 
Bacillariaceae Bacillariophyta 4 4 
Aphanizomenonaceae Cyanoprokaryota 4 4 
Hydrodictyaceae Chlorophyta 4 4 

ɋɪɚɜɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɬɚɤɫɨɧɚɦ ɜ ɪɚɧɝɟ ɨɬ-
ɞɟɥɨɜ ɩɨɤɚɡɚɥɨ (ɬɚɛɥ. 1), ɱɬɨ ɧɚɢɛɨɥɶɲɢɦ 
ɮɥɨɪɢɫɬɢɱɟɫɤɢɦ ɛɨɝɚɬɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɬɫɹ Euglenophyta (2,9). Ɂɧɚɱɟɧɢɟ ɪɨɞɨɜɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɭ ɞɪɭɝɢɯ ɨɬɞɟɥɨɜ ɧɟ ɩɪɟɜɵ-
ɲɚɥɨ 1,4. ȼɵɫɨɤɢɣ ɪɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɷɜɝɥɟɧɨɜɵɯ ɨɛɭɫɥɨɜɥɟɧ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ ɧɚ ɚɤɜɚɬɨɪɢɢ ɪɟɤɢ ɞɥɹ ɪɚɡɜɢɬɢɹ 
ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ, ɱɬɨ ɦɨɠɟɬ ɫɥɭ-
ɠɢɬɶ ɤɨɫɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɧɢɡɤɨɣ ɤɨɧ-
ɤɭɪɟɧɰɢɢ ɦɟɠɞɭ ɧɢɦɢ ɜ ɫɨɨɛɳɟɫɬɜɟ ɮɢɬɨ-
ɩɥɚɧɤɬɨɧɚ. ɇɚɢɛɨɥɟɟ ɮɥɨɪɢɫɬɢɱɟɫɤɢɦ ɛɨ-
ɝɚɬɫɬɜɨɦ ɜɵɞɟɥɹɸɬɫɹ ɪɨɞɵ Trachelomonas 
ɢ Phacus (Euglenophyta), ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɤɨ-
ɬɨɪɵɯ, ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
C.S. Reynolds (Reynolds et al., 2002) ɨɬɧɨ-
ɫɹɬɫɹ ɤ ɝɪɭɩɩɚɦ W1 ɢ W2, ɤɚɤ ɨɛɢɬɚɬɟɥɢ 
ɦɟɥɤɨɜɨɞɧɵɯ ɷɜɬɪɨɮɧɵɯ ɜɨɞɨɟɦɨɜ. ɋɪɟɞɢ 
ɫɟɦɢ ɢɫɫɥɟɞɭɟɦɵɯ ɫɬɜɨɪɨɜ ɧɚɢɛɨɥɶɲɟɟ ɜɢ-
ɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɷɜɝɥɟɧɨɜɵɯ ɨɬɦɟɱɚɟɬɫɹ 
ɜ ɫɪɟɞɧɟɦ ɪɭɫɥɟ ɪɟɤɢ (III, IV ɢ V) ɜ ɪɚɣɨɧɟ 
ɫ. ɋɟɦɢɨɡɺɪɤɚ ɢ ɫ. Ɇɚɤɚɪɨɜɤɚ. 

ɂɫɫɥɟɞɭɟɦɵɟ ɚɤɜɚɬɨɪɢɢ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɜɫɬɪɟɱɟɧɧɵɯ ɜɢɞɨɜ, ɪɨɞɨɜɨɦɭ 
ɤɨɷɮɮɢɰɢɟɧɬɭ (ɪɢɫ. 2). ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ 
ɩɨɤɚɡɚɬɟɥɶ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ (64 ɜɢ-
ɞɨɜ) ɨɬɦɟɱɟɧ ɜ ɪɚɣɨɧɟ ɫ. ɋɟɦɢɨɡɺɪɤɚ, ɧɚ 
ɫɬɜɨɪɟ III. Ɂɞɟɫɶ ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟ-
ɥɢ ɜɫɟɯ ɜɨɫɶɦɢ ɨɬɞɟɥɨɜ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɦ 

ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɰɢɚɧɨɩɪɨɤɚɪɢɨɬ ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɞɪɭɝɢɦɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɚɤɜɚɬɨɪɢɹɦɢ 
(ɬɚɛɥ. 3). Ɉɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɣ ɪɨɞɨɜɨɣ 
ɤɨɷɮɮɢɰɢɟɧɬ (1,5) ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɫɬɜɨɪɟ V, 
ɜ ɪɚɣɨɧɟ ɫ. Ɇɚɤɚɪɨɜɤɚ. Ɂɞɟɫɶ ɧɚɢɛɨɥɶɲɢɦ 
ɱɢɫɥɨɦ ɜɢɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɪɨɞ 
Trachelomonas (T. intermedia, T. hispida, T. 
planctonica, T. planctonica f. oblonga, T. ver-
rucosa, T. volvocina, Trachelomonas sp.). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɜɢɞɨɜ, ɪɨɞɨɜ, ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜ 
ɮɢɬɨɩɥɚɧɤɬɨɧɟ ɜɞɨɥɶ ɪɟɤɢ ɢɦɟɟɬ ɞɢɫɤɪɟɬ-
ɧɵɣ ɯɚɪɚɤɬɟɪ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɪɟɤɢ, ɜ ɪɚɣɨɧɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ. 
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Ɋɢɫ. 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɢɞɨɜ, ɪɨ-

ɞɨɜ, ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜ ɚɥɶɝɨɮɥɨɪɟ ɪ. ɋɨɥɨɧɤɢ 
ɩɨ ɫɬɜɨɪɚɦ (I–VI). 

Fig. 2. Distribution of the number of species, 
genera, and generic coefficient in algoflora along the 

branches (I–VI) of the Solonka River. 
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ɉɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ 
(ɬɚɛɥ. 3) ɛɨɥɶɲɢɧɫɬɜɨ ɜɨɞɨɪɨɫɥɟɣ ɨɬɧɨɫɹɬ-
ɫɹ ɤ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɚɦ, 
ɤɨɫɦɨɩɨɥɢɬɚɦ (87% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɢɞɟɧ-
ɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɜɢɞɨɜ). Ⱦɨɥɹ ɛɨɪɟɚɥɶɧɵɯ 
ɜɢɞɨɜ ɧɟɜɵɫɨɤɚ (ɦɟɧɟɟ 5%). ɉɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɫɨɥɟɧɨɫɬɢ ɜɨɞɵ ɩɪɟɨɛɥɚɞɚɸɬ ɜɢɞɵ-
ɢɧɞɢɮɮɟɪɟɧɬɵ (82%). Ⱦɨɥɹ ɝɚɥɨɮɢɥɨɜ ɫɨ-
ɫɬɚɜɢɥɚ 7%, ɝɚɥɥɨɮɨɛɨɜ ɢ ɨɥɢɝɨɝɚɥɨɛɨɜ – 
ɦɟɧɟɟ 5%. ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ pH ɜɨɞɵ ɜ ɮɢ-
ɬɨɩɥɚɧɤɬɨɧɟ ɩɪɟɨɛɥɚɞɚɸɬ ɢɧɞɢɮɮɟɪɟɧɬɵ 
(60%), ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɹɜ-
ɥɹɸɬɫɹ ɚɥɤɚɥɢɮɢɥɚɦɢ (32%). ɇɟɛɨɥɶɲɭɸ 
ɝɪɭɩɩɭ ɜɢɞɨɜ ɨɛɪɚɡɭɸɬ ɚɰɢɞɨɮɢɥɵ (8%). 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɪɟɱɧɨɝɨ ɮɢɬɨ-
ɩɥɚɧɤɬɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɥɚɧɤɬɨɧɧɵɦɢ ɮɨɪɦɚɦɢ (64%). Ⱦɨɥɹ ɥɢɬɨ-
ɪɚɥɶɧɵɯ ɫɨɫɬɚɜɢɥɚ 24%, ɛɟɧɬɨɫɧɵɯ ɢ ɨɛɢ-
ɬɚɬɟɥɟɣ ɨɛɪɚɫɬɚɧɢɣ – ɩɨ 6%. Ⱦɨɦɢɧɢɪɭɸ-
ɳɢɣ ɤɨɦɩɥɟɤɫ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɤɨɫɦɨɩɨɥɢɬɚɦɢ, ɩɥɚɧɤɬɨɧ-
ɧɵɦɢ ɮɨɪɦɚɦɢ (Abramova, Tokinova, 

2022). ɉɪɟɨɛɥɚɞɚɸɬ ɢɧɞɢɮɮɟɪɟɧɬɵ ɩɨ ɨɬ-
ɧɨɲɟɧɢɸ ɤ ɫɨɥɟɧɨɫɬɢ ɢ pH ɜɨɞɵ. ɇɚ ɫɬɜɨ-
ɪɚɯ III ɢ IV ɜ ɫɨɫɬɚɜ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɤɨɦ-
ɩɥɟɤɫɚ ɜɯɨɞɹɬ ɜɢɞɵ-ɝɚɥɨɮɢɥɵ 
(Cryptomonas erosa ɢ Trachelomonas 
volvocina). Ⱦɨɥɹ ɜɢɞɨɜ-ɢɧɞɢɤɚɬɨɪɨɜ ɫɚɩɪɨ-
ɛɧɨɫɬɢ ɫɨɫɬɚɜɢɥɚ 63% (60 ɜɢɞɨɜ) ɨɬ ɨɛɳɟ-
ɝɨ ɱɢɫɥɚ ɜɫɬɪɟɱɟɧɧɵɯ ɜɢɞɨɜ. ɋɪɟɞɢ ɧɢɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ȕ-ɦɟɡɨɫɚɩɪɨɛɧɵɯ ɭɫɥɨɜɢɣ – 
42 ɜɢɞɚ, Ƞ-ȕ ɢ Į-ȕ-ɦɟɡɨɫɚɩɪɨɛɧɵɯ – ɩɨ 8, Ƞ-
Į-ɦɟɡɨɫɚɩɪɨɛɧɵɯ – 4. ȼ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟ-
ɫɬɜɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ Ƞ, Į, ȡ-Į, 
ȕ-ȡ-ɫɚɩɪɨɛɧɵɯ ɭɫɥɨɜɢɣ.  

ɋɨɝɥɚɫɧɨ ɤɥɚɫɬɟɪɧɨɦɭ ɚɧɚɥɢɡɭ 
ɧɚɢɛɨɥɶɲɢɦ ɫɯɨɞɫɬɜɨɦ (ɛɨɥɟɟ 50%) ɩɨ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɜɵɞɟɥɹɸɬɫɹ 
ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɬɜɨɪɵ – III, IIIa, 
IV ɢ V. Ɂɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ 
ɢɫɫɥɟɞɭɟɦɵɯ ɚɤɜɚɬɨɪɢɣ ɢɫɬɨɤ ɪɟɤɢ (I) 
(ɫɯɨɞɫɬɜɨ ɦɟɧɟɟ 10%). ɉɨɥɧɵɣ ɬɚɤɫɨɧɨɦɢ-
ɱɟɫɤɢɣ ɫɩɢɫɨɤ ɚɥɶɝɨɮɥɨɪɵ ɪɟɤɢ ɩɪɟɞɫɬɚɜ-
ɥɟɧ ɜ ɬɚɛɥ. 3. 

Ɍɚɛɥɢɰɚ 3 / Table 3 
Ɍɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɢ ɜɫɬɪɟɱɚɟɦɨɫɬɶ ɜɢɞɨɜ ɜɨɞɨɪɨɫɥɟɣ,  

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɜ ɩɥɚɧɤɬɨɧɟ ɪ. ɋɨɥɨɧɤɢ 
Taxonomic list and occurrence of algae species identified in the plankton of the  

Solonka River 

ɋɬɜɨɪɵ I II III IIIa IV V VI 
CYANOPROKARYOTA 

Oscillatoriales 
Oscillatoria limosa Agardh ex Gomont Ʌ, ɤ, Ƚɥ, Ⱥɥ, Į (3,1) - - + - + + - 
Oscillatoria sp. - + - - - - - 
Phormidium irriguum (Kützing ex Gomont) Anagnostidis & 
Komárek  - + + + + + - 

Planktothrix agardhii (Gomont) Anagnostidis & Komárek ɉ, ɤ, 
ɂ, ȕ (2,0) 

- + + + - + - 

Nostocales 
Anabaena sphaerica Bornet & Flahault ɉ, ɤ, ɂ - - + + + - - 
Anabaena sp. - - + - - - - 
Aphanizomenon flos-aquae Ralfs ex Bornet & Flahault ɉ, ɤ, ɂ, 
ȕ (2,2) 

- - + - + - - 

Dolichospermum flos-aquae (Bornet & Flahault) Wacklin, 
Hoffmann & Komárek ɉ, ɤ, ɂ, ȕ (2,0) 

- - + - - - - 

Pseudanabaenales 
Pseudanabaena limnetica (Lemmermann) Komárek  ɉ, ɤ, ɂ, Į-
ȕ (1,6) 

- - + + + - - 

CHRYSOPHYTA 
Synurales 
Synura cf. uvella Ehrenberg ɉ, ɤ, ɂ, Ⱥɰ, Ƞ-Į (1,9) - + + + + + + 
Mallomonas sp. - - - + - - - 
Chromulinales 
Dinobryon divergens Imhof ɉ, ɤ, ɂ, ɂɧɞ, Ƞ-Į (1,8) - - + + + - - 

CRYPTOPHYTA 
Cryptomonadales 
Cryptomonas erosa Ehrenberg Ʌ, ɤ, Ƚɥ, ɂɧɞ, ȕ (2,3) - - + + + + + 
Cryptomonas ovata Ehrenberg Ȼ-ɉ, ɤ, ɂ, ɂɧɞ, ȕ-Į (2,4) - - - + + + - 
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Pyrenomonadales 
Chroomonas breviciliata Nygaard  - - - + - - - 
Komma caudata (Geitler) Hill ɉ, ɤ, ɂ, ȕ (2,3) - - + + + + + 

EUGLENOPHYTA 
Euglenales 
Euglenaria caudata (Hübner) Karnkowska-Ishikawa & Linton 
Ʌ-ɉ, ɤ, ɂ, ɂɧɞ, ȡ-Į (3,1) 

- - + + + + + 

Euglenaformis proxima (Dangeard) Bennett & Triemer ɉ, ɤ, ɂ, 
Ⱥɰ, ȡ-Į (3,3) 

- - - - - - + 

Euglena vermicularis Proskina-Lavrenko - - + - - - - 
Euglena sp. - + - - + + - 
Trachelomonas intermedia Dangeard ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - - + - - + - 
Trachelomonas hispida (Perty) Stein ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - - + - + + - 
Trachelomonas planctonica Svirenko ɉ, ɤ, ɂ, Ⱥɥ, Ƞ- ȕ (1,9) - - + - + + - 
Trachelomonas planctonica f. oblonga (Drezepolski) Popova ɉ, 
ɤ, ɂ, Ƞ-ȕ (1,9) 

- - - - - + - 

Trachelomonas verrucosa Stokes Ʌ, ɤ, ɂ, ɂɧɞ, Ƞ-Į (1,8) - - - - - + - 
Trachelomonas volvocina (Ehrenberg) Ehrenberg ɉ, ɤ, Ƚɥ, 
ɂɧɞ, ȕ (2,0) 

- + + - + + - 

Trachelomonas sp. - - + - - + - 
Flexiglena variabilis (Klebs) ZakryĞ & Łukomska Ʌ, ɤ, ɂ, ɂɧɞ, 
ȕ-Į (2,4) 

- - + - + - - 

Lepocinclis acus (Müller) Marin & Melkonian Ʌ, ɤ, ɂ, ɂɧɞ, ȕ - - + + + - - 
Lepocinclis tripteris (Dujardin) Marin & Melkonian Ʌ, ɤ, ɂ, 
ɂɧɞ, ȕ 

- - + - - - - 

Phacus caudatus Hübner Ʌ, ɤ, ɂ, ɂɧɞ, ȕ (2,2) - - + - + + - 
Phacus curvicauda Svirenko Ʌ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - - + - - - - 
Phacus pleuronectes Nitzsch ex Dujardin Ʌ, ɤ, ɂ, ȕ-Į (2,4) - - - - - + - 
Phacus tenuis Svirenko Ʌ, ɤ, ɂ, ɂɧɞ, ȕ  - - - - - + - 
Phacus skujae Skvortsov Ʌ, ɤ, ɂ, ɂɧɞ, Ƞ-ȕ (1,5) - - - - + - - 
Phacus sp. - - - - + + - 

BACILLARIOPHYTA 
Thalassiophysales 
Amphora ovalis (Kützing) Kützing Ȼ, ɤ, Ɉɝ, Ⱥɥ, ȕ-Ƞ (1,7) - - + - + - - 
Naviculales 
Caloneis amphisbaena (Bory) Cleve Ȼ, ɤ, ɂ, Ⱥɥ, Ƞ (1,2) - - + - - - - 
Gyrosigma acuminatum (Kützing) Rabenhorst Ɉ-Ȼ, ɛ, ɂ, Ⱥɥ, ȕ 
(2,2) 

- - + - + - - 

Navicula sp. + + + + + + + 
Pinnularia sp. - + + + - + + 
Achnanthales 
Cocconeis placentula Ehrenberg Ɉ, ɛ, ɂ, Ⱥɥ, Ƞ (1,4) - + + + + - - 
Achnanthes sp. - + - + + + + 
Surirellales 
Cymatopleura apiculata Smith Ʌ, ɤ, ɂ, Ⱥɥ, ȕ-Į (2,5) - - - - + - - 
Surirella sp. - - + + + + - 
Fragilariales 
Fragilaria sp. - - - + - - - 
Rhabdonematales 
Diatoma sp. - - - + + - - 
Meridion circulare (Greville) Agardh Ʌ, ɤ, Ƚɛ, Ⱥɥ, Ƞ (1,5) - - - - - - + 
Cymbellales 
Gomphonema sp. - - - + + - - 
Rhoicosphenia abbreviata (C. Agardh) Lange-Bertalot Ɉ, ɤ, Ƚɥ, 
Ⱥɥ, ȕ (2,0) 

- - - - + - - 

Bacillariales 
Nitzschia acicularis (Kützing) W. Smith ɉ, ɤ, ɂ, Ⱥɥ, ȕ-Į (2,4) - + + + + - - 
Nitzschia palea (Kützing) Smith Ʌ, ɤ, ɂ, Ⱥɥ, Į-ȕ (2,7) - + + - + + - 
Nitzschia vermicularis (Kützing) Hantzsch ɉ, ɤ, ɂ, Ⱥɥ, ȕ (2,0) - - + + + + + 
Nitzschia sp. + + + + + + + 
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Rhopalodiales 
Epithemia gibba (Ehrenberg) Kützing Ɉ, ɤ, ɂ, Ƞ-ȕ (1,4) - - + - - - - 
Epithemia sp. - - + - - - - 
Licmophorales 
Ulnaria ulna (Nitzsch) Compère Ʌ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - + + + + + - 
Aulacoseirales 
Aulacoseira italica (Ehrenberg) Simonsen ɉ, ɤ, ɂ, Ⱥɥ, ȕ (1,9) - - + - - - - 
Stephanodiscales 
Stephanodiscus sp. -  + + + - - 

CHLOROPHYTA 
Chlorellales 
Actinastrum hantzschii Lagerheim ɉ, ɤ, ɂ, ȕ (2,3) - - - + - - - 
Willea rectangularis (Braun) John, Wynne & Tsarenko ɉ, ɤ, ɂ, 
ȕ-Į (2,4) 

- - - - + - - 

Trebouxiophyceae ordo incertae sedis 
Lemmermannia tetrapedia (Kirchner) Lemmermann ɉ, ɤ, ɂ, 
ɂɧɞ, ȕ (1,9) 

- - + + - - - 

Chlamydomonadales 
Carteria globosa Schiller ɉ, ɤ, ɂ - - - - - + - 
Chlamydomonas sp. - + - + + - + 
Colemanosphaera charkowiensis (Korshikov) Nozaki, Yamada, 
Takahashi, Matsuzaki & Nakada ɉ, ɤ, ɂ, ȕ (2,0) 

- - + + + + - 

Pandorina morum (Müller) Bory ɉ, ɤ, ɂ, ȕ (2,1) - - + - + + + 
Gonium pectorale Müller ɉ, ɤ, ɂ, ȕ-ȡ (2,8) - - + - + - - 
Sphaeropleales 
Ankistrodesmus arcuatus Korshikov ɉ, ɤ, ɂ, ȕ - - - + - - - 
Coelastrum astroideum De Notaris ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - - + - - - - 
Coelastrum microporum Nägeli ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,1) - - + - + - - 
Comasiella arcuata (Lemmermann) Hegewald, Wolf, Keller, 
Friedl & Krienitz 

- - + - + - - 

Desmodesmus communis (Hegewald) Hegewald ɉ, ɤ, Ɉɝ, ɂɧɞ, 
ȕ (2,1) 

- + + + + + + 

Desmodesmus denticulatus (Lagerheim) An, Friedl & Hegewald 
ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,1) 

- - - - - + - 

Tetradesmus lagerheimii Wynne & Guiry ɉ, ɤ, ɂ, ɂɧ, ȕ (2,2) - - + - + - - 
Scenedesmus apiculatus Corda ɉ, ɤ, ɂ - - - - - - + 
Scenedesmus ellipticus Corda ɉ, ɤ, ɂɧɞ, Ƞ-ȕ - - + - + + - 
Scenedesmus obtusus Meyen ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,0) - - + - - + - 
Scenedesmus sp. - - + - - - - 
Coenococcus planctonicus Korshikov ɉ, ɤ, ɂ, ɂɧɞ - - + - - - - 
Monoraphidium contortum (Thuret) Komárková-Legnerová ɉ, 
ɤ, ɂ, ȕ (2,2) 

- - + + + + - 

Monoraphidium irregulare (Smith) Komárková-Legnerová ɉ, 
ɤ, ɂ, ɂɧɞ 

- + + + - - - 

Pediastrum duplex Meyen ɉ, ɤ, ɂ, ɂɧɞ, ȕ (2,2) - - + + - - - 
Stauridium tetras (Ehrenberg) E. Hegewald ɉ, ɤ, ɂ, Ƞ-Į (1,8) - - + - - - - 
Tetraëdron minimum (A. Braun) Hansgirg ɉ, ɤ, ɂ, ȕ (2,1) - - + - + - - 
Tetraëdron triangulare Korshikov ɉ, ɤ, ɂ, ȕ (2,0) - - + - + - - 

CHAROPHYTA 
Desmidiales 
Cosmarium subprotumidum Nordstedt ɉ-Ȼ, ɤ, Ⱥɰ - - + - - - - 
Cosmarium crenulatum Nägeli Ʌ, ɤ, ɂ, Ⱥɰ - - - - + - - 
Desmidium sp. - - + - - - - 
Staurastrum sp. - - - - - + - 
Staurodesmus sp. - - - + - - - 
Closterium sp. - - - + + - - 

DINOPHYTA 
Gonyaulacales 
Ceratium hirundinella (Müller) Dujardin ɉ, ɤ, ɂ, Ƞ-ȕ (1,5) - - + - - - - 
Peridiniales 
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Glenodinium sp. - - + + - + - 
Peridinium sp. - - - - - + + 
Thoracosphaerales 
Apocalathium aciculiferum (Lemmermann) Craveiro, Daug-
bjerg, Moestrup & Calado ɉ, ɤ, Ƞ-ȕ (1,5) 

- - + + + + - 

ɉɪɢɦɟɱɚɧɢɟ. Ɇɟɫɬɨɨɛɢɬɚɧɢɟ: ɉ – ɩɥɚɧɤɬɨɧɧɵɣ, Ɉ – ɨɛɢɬɚɬɟɥɶ ɨɛɪɚɫɬɚɧɢɣ, Ȼ – ɛɟɧɬɨɫɧɵɣ, Ʌ – ɥɢɬɨ-
ɪɚɥɶɧɵɣ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ: ɤ – ɤɨɫɦɨɩɨɥɢɬ, ɛ – ɛɨɪɟɚɥɶɧɵɣ. Ƚɚɥɨɛɧɨɫɬɶ: Ɉɝ – ɨɥɢɝɨɝɚɥɨɛ, ɂ – ɢɧɞɢɮɮɟɪɟɧɬ, Ƚɥ 
– ɝɚɥɨɮɢɥ, Ƚɛ – ɝɚɥɥɨɮɨɛ. Ɉɬɧɨɲɟɧɢɟ ɤ ɪɇ: Ⱥɥ – ɚɥɤɚɥɢɮɢɥ, ɂɧɞ – ɢɧɞɢɮɮɟɪɟɧɬ, Ⱥɰ – ɚɰɢɞɨɮɢɥ. ɋɚɩɪɨɛɧɨɫɬɶ: 
Ƞ – ɨɥɢɝɨɫɚɩɪɨɛ, Ƞ-ȕ – ɨɥɢɝɨ-ɛɟɬɚɦɟɡɨɫɚɩɪɨɛ, ȕ-Ƞ – ɛɟɬɚ-ɨɥɢɝɨɫɚɩɪɨɛ, Ƞ-Į – ɨɥɢɝɨ-ɚɥɶɮɚɦɟɡɨɫɚɩɪɨɛ, ȕ – ɛɟɬɚɦɟ-
ɡɨɫɚɩɪɨɛ, ȕ-Į – ɛɟɬɚ-ɚɥɶɮɚɦɟɡɨɫɚɩɪɨɛ, Į-ȕ – ɚɥɶɮɚ-ɛɟɬɚɦɟɡɨɫɚɩɪɨɛ, Į – ɚɥɶɮɚɦɟɡɨɫɚɩɪɨɛ, ȕ-ȡ – ɛɟɬɚ-
ɩɨɥɢɦɟɡɨɫɚɩɪɨɛ, ȡ-Į – ɩɨɥɢɚɥɶɮɚɫɚɩɪɨɛ. Ɂɧɚɤɨɦ «+» ɨɬɦɟɱɟɧɨ ɩɪɢɫɭɬɫɬɜɢɟ ɜɢɞɚ, «-» – ɨɬɫɭɬɫɬɜɢɟ ɜɢɞɚ. ȼ 
ɫɤɨɛɤɚɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɚɩɪɨɛɧɨɫɬɢ. 

Note. Habitat: ɉ – planktonic, O – inhabitant of fouling, Ȼ – benthic, Ʌ – littoral. Distribution: ɤ – cosmopoli-
tan, ɛ – boreal. Halobicity: Ɉɝ – oligogalob, ɂ – indifferent, Ƚɥ – halophile, Ƚɛ – gallophobe. pH ratio: Ⱥɥ – alkalifil, 
ɂɧɞ – indifferent, Ⱥɰ – acidophilus. Saprobity: Ƞ – oligosaprob, Ƞ-ȕ – oligo-betamezosaprob, ȕ-Ƞ – beta-oligosaprob, Ƞ-
Į – oligo-alfamezosaprob, ȕ – betamezosaprob, ȕ-Į – beta-alphamezosaprob, Į-ȕ – alpha-betamezosaprob, Į – alfame-
zosaprob, ȕ-ȡ – beta-polymesosaprob, ȡ-Į – polyalphasaprob. The "+" sign indicates the presence of a species, "-" – the 
absence of a species. The saprobity coefficient is in parentheses. 
 

ȼɵɜɨɞɵ 

ȼ ɫɨɫɬɚɜɟ ɚɥɶɝɨɮɥɨɪɵ ɩɥɚɧɤɬɨɧɚ ɪ. ɋɨ-
ɥɨɧɤɢ ɨɛɧɚɪɭɠɟɧɨ 95 ɬɚɤɫɨɧɨɜ ɪɚɧɝɨɦ ɧɢɠɟ 
ɪɨɞɚ ɢɡ 8 ɨɬɞɟɥɨɜ: Cyanoprokaryota (9), 
Chrysophyta (3), Cryptophyta (4), Eugleno-
phyta (20), Bacillariophyta (23), Chlorophyta 
(26), Charophyta (6) ɢ Dinophyta (4) ɫ ɜɟɞɭ-
ɳɟɣ ɪɨɥɶɸ ɡɟɥɟɧɵɯ, ɞɢɚɬɨɦɨɜɵɯ ɢ ɷɜɝɥɟɧɨ-
ɜɵɯ. Ɉɫɧɨɜɚ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɫɦɨɩɨɥɢɬɚɦɢ, ɬɢɩɢɱɧɨ 
ɩɥɚɧɤɬɨɧɧɵɦɢ, ɩɪɟɫɧɨɜɨɞɧɵɦɢ ɮɨɪɦɚɦɢ, 
ɢɧɞɢɮɮɟɪɟɧɬɚɦɢ ɢ ɚɥɤɚɥɢɮɢɥɚɦɢ ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɚɤɬɢɜɧɨɣ ɪɟɚɤɰɢɢ ɜɨɞɵ, ȕ-
ɦɟɡɨɫɚɩɪɨɛɚɦɢ. Ɏɥɨɪɚ ɫɮɨɪɦɢɪɨɜɚɧɚ 67 ɪɨ-
ɞɚɦɢ, 42 ɫɟɦɟɣɫɬɜɚɦɢ, 28 ɩɨɪɹɞɤɚɦɢ ɢ 11 
ɤɥɚɫɫɚɦɢ ɜɨɞɨɪɨɫɥɟɣ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɭɸ 
ɪɨɥɶ ɜ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɧɨɨɛɪɚɡɢɢ ɮɢ-
ɬɨɩɥɚɧɤɬɨɧɚ ɫɪɟɞɢ ɩɨɪɹɞɤɨɜ ɢ ɫɟɦɟɣɫɬɜ ɜɵ-
ɩɨɥɧɹɸɬ ɷɜɝɥɟɧɨɜɵɟ, ɡɟɥɟɧɵɟ, ɰɢɚɧɨɩɪɨɤɚ-
ɪɢɨɬɵ ɢ ɞɢɚɬɨɦɨɜɵɟ ɜɨɞɨɪɨɫɥɢ. 

ɋɨɝɥɚɫɧɨ ɚɧɚɥɢɡɭ ɪɨɞɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧ-
ɬɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɬɚɤɫɨɧɚɦ ɧɚɢɛɨɥɶɲɢɦ ɮɥɨ-
ɪɢɫɬɢɱɟɫɤɢɦ ɛɨɝɚɬɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

Euglenophyta ɫ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɪɨɞɨɜ 
Trachelomonas ɢ Phacus, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ 
ɧɚ ɫɪɟɞɧɟɦ ɭɱɚɫɬɤɟ ɪɟɤɢ (ɫɬɜɨɪɵ III, IV, V). 
ɂɫɫɥɟɞɭɟɦɵɟ ɚɤɜɚɬɨɪɢɢ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɤɨ-
ɥɢɱɟɫɬɜɭ ɜɫɬɪɟɱɟɧɧɵɯ ɜɢɞɨɜ. ɇɚɢɛɨɥɟɟ ɜɵ-
ɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɨɬ-
ɦɟɱɟɧ ɜ ɪɚɣɨɧɟ ɫ. ɋɟɦɢɨɡɺɪɤɢ (III). Ɂɞɟɫɶ 
ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɫɟɯ ɜɨɫɶɦɢ ɨɬ-
ɞɟɥɨɜ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨ-
ɤɢɦ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɰɢɚ-
ɧɨɩɪɨɤɚɪɢɨɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɢɫɫɥɟ-
ɞɭɟɦɵɦɢ ɚɤɜɚɬɨɪɢɹɦɢ. Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɬɚɤɫɨɧɨɜ (ɜɢɞɨɜ, ɪɨɞɨɜ, ɪɨɞɨɜɨ-
ɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ) ɜ ɮɢɬɨɩɥɚɧɤɬɨɧɟ ɜɞɨɥɶ 
ɪɟɤɢ ɢɦɟɟɬ ɞɢɫɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɫ ɧɚɢɛɨɥɶ-
ɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɪɟɤɢ. 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚ-
ɡɢɟ ɫɨɨɛɳɟɫɬɜɚ ɡɞɟɫɶ ɨɛɭɫɥɨɜɥɟɧɨ ɛɥɢɡɨ-
ɫɬɶɸ ɤ ɦɟɫɬɚɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ (ɫ. ɋɟɦɢɨɡɺɪɤɚ) ɢ ɜɨɡɦɨɠɧɵɦ ɩɨ-
ɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɰɟɥɨɦ ɨɥɢ-
ɝɨɬɪɨɮɧɵɯ ɭɫɥɨɜɢɣ ɜɨɞɨɬɨɤɚ (Abramova, 
Tokinova, 2022) ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ. 
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