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ɸʥʥʦʪʘʮʠʷ. ɸʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʘʷ ʧʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʤʠʦʛʣʦʙʠʥʫʨʠʷ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʧʠʱʝʚʳʤ ʦʪʨʘʚʣʝʥʠʝʤ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʨʳʙʳ ʤʘʣʦʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ. ʇʨʠ ʨʘʩʩʣʝ-

ʜʦʚʘʥʠʠ ʛʨʫʧʧʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019-2021 

ʛʛ., ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʳʙʳ ʦʙʫʩʣʦʚʣʝʥʳ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʥ-

ʪʘʤʠʥʘʮʠʝʡ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ. ʎʝʣɹʁ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʦʡ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʤʠʦʛʣʦʙʠʥʫʨʠʠ ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 29 ʧʨʦʙ ʚʦʜʳ ʦʟʝʨ: ɸʥʜʨʝʝʚʩʢʦʝ, ʀʰ-

ʤʝʥʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ, ʕʡʭʣʳʢʫʣʴ; ʨʝʟʫʣʴʪʘʪʳ 23 ʩʝʨʠʡ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʢʘʨʘʩʷ. ɼʣʷ ʦʙ-

ʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ StatTech. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɹʠʦ-

ʧʨʦʙʳ ʥʘ ʤʳʰʘʭ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʨʳʙʳ ʚ 2019-2023 ʛʛ. ʠ ʚ ʤʘʨʪʝ 2025 ʛ., ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʦʢʩʠʯʥʦʩʪʴ ʨʳʙʳ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ ʠ ʕʡʭʣʳʢʫʣʴ ʫʩʠʣʠʣʘʩʴ; ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʨʳʙʳ ʦʟʝʨʘ ʀʰʤʝʥʝʚʩʢʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠ-

ʪʠʷ ɸʊʇʄ ʚ ʊʦʙʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʚʳʷʚʠʣʘ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʦʟʝʨ 

ʧʨʝʚʳʰʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʦʤ ʚ 1,5-5 ʨʘʟ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʤʘʨʛʘʥʮʘ ʚ 1,5 ʠ ʙʦʣʝʝ ʨʘʟ, 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʦʢʩʠʯʥʦʩʪʠ ʨʳʙʳ (ʩʨʝʜʥʠʤ ʚʨʝʤʝʥʝʤ ʛʠʙʝʣʠ ʤʳʰʝʡ, ʚ ʩʫʪʢʘʭ) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ (r = -0,864), ʯʪʦ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢʘʢ ʚʝʨʦʷʪʥʫʶ ʧʨʠʯʠʥʫ ʪʦʢʩʠʯ-

ʥʦʩʪʠ ʨʳʙʳ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɿʘʢʣʶʯʝʥʠʝ. ɻʠ-

ʛʠʝʥʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʦʡ ʧʘ-

ʨʦʢʩʠʟʤʘʣʴʥʦʡ ʤʠʦʛʣʦʙʠʥʫʨʠʠ (ʘʣʴʛʦʣʠʟʘʮʠʷ ʚʦʜʦʝʤʦʚ, ʚʟʤʫʯʠʚʘʥʠʝ, ʩʙʦʨ ʚʦʜʦʨʦʩʣʝʡ ʢʦʤʙʘʡʥʦʤ, ʩʢʘ-

ʰʠʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʦ ʥʘʯʘʣʘ ʝʝ ʮʚʝʪʝʥʠʷ ʥʘ ʧʦʙʝʨʝʞʴʝ; ʧʝʨʝʨʘʙʦʪʢʘ ʪʦʢʩʠʯʥʦʡ ʨʳʙʳ ʥʘ ʨʳʙʥʫʶ 

ʤʫʢʫ, ʠ ʜʨ.) ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝ-

ʛʦ ʤʘʨʛʘʥʮʘ ʚ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʦʢʩʠʯʥʦʩʪʴʶ ʨʳʙʳ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʫʢʘ-

ʟʳʚʘʶʱʠʝ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʘʷ ʧʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʤʠʦʛʣʦʙʠʥʫʨʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ. 
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Abstract. Alimentary-toxic paroxysmal myoglobinuria is a specific foodborne intoxication associated 

with the consumption of fish from low-flow water bodies. During the investigation of a cluster of cases in the 

Tobolsk District of the Tyumen Region in 2019ï2021, the hypothesis was proposed that the toxic properties of 

the fish were associated with organic contamination of lake ecosystems, highlighting the need for a hygienic 

rationale and the development of environmental preventive measures. The objective of the study was to provide 
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a hygienic rationale for environmental measures aimed at the prevention of alimentary-toxic paroxysmal 

myoglobinuria based on the results of a hygienic assessment of the water quality of lakes in the Tobolsk District. 

Materials and methods. Data from the hygienic assessment of 29 water samples collected from Lakes 

Andreyevskoye, Ishmenevskoye, Izemetskoye, and Eykhlykul, as well as the results of 23 series of crucian carp 

toxicity bioassays, were analyzed. Statistical analysis was performed using the StatTech software package. Re-

sults and discussion. Comparison of mouse bioassays conducted to assess fish toxicity in 2019ï2023 and in 

March 2025 demonstrated increased toxicity of fish from Lakes Andreyevskoye, Izemetskoye, and Eykhlykul, 

whereas the toxicity of fish from Lake Ishmenevskoye remained essentially unchanged. The hygienic assessment 

of factors associated with the development of alimentary-toxic paroxysmal myoglobinuria in the Tobolsk District 

showed that the chemical oxygen demand of lake water exceeded the regulatory limits by 1.5ï5-fold, while total 

manganese concentrations exceeded the permissible level by at least 1.5-fold. A strong inverse correlation was 

identified between fish toxicity (expressed as the mean survival time of mice, in days) and the chemical oxygen 

demand of the water (r = ī0.864), supporting the hypothesis that organic contamination of lake ecosystems is a 

probable cause of fish toxicity and justifying the priority implementation of environmental preventive measures. 

Conclusion. The hygienic rationale for environmental measures aimed at preventing alimentary-toxic paroxys-

mal myoglobinuria (including algal removal from water bodies, sediment agitation, mechanical harvesting of 

algae, mowing of shoreline vegetation before flowering, processing of toxic fish into fish meal, and other 

measures) is supported by the identified elevations in chemical oxygen demand and total manganese concentra-

tions in lake water, as well as by the correlation between fish toxicity and water quality indicators, which indi-

cates organic contamination of aquatic ecosystems. 

Keywords: alimentary-toxic paroxysmal myoglobinuria, environmental measures, prevention, hygienic 

assessment, bioassay. 

 

ɺʚʝʜʝʥʠʝ. ɸʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʘʷ ʧʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʤʠʦʛʣʦʙʠʥʫʨʠʷ (ɸʊʇʄ) ï ʧʠʱʝʚʦʝ ʦʪʨʘʚ-

ʣʝʥʠʝ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ [6].  

ɺ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʦʚʳʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɸʊʇʄ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʦʪ-

ʨʝʙʣʝʥʠʝʤ ʚ ʧʠʱʫ ʢʘʨʘʩʝʡ: ʧʝʨʚʘʷ ï ʚ ʊʶʤʝʥʩʢʦʤ ʨʘʡʦʥʝ ʚ 2000 ʛ. (ʦʟʝʨʘ ʊʘʨʤʘʥʩʢʦʡ ʛʨʫʧʧʳ) [2]; ʚʪʦ-

ʨʘʷ ʚ ʊʦʙʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʚ 2019-2021 ʛʛ. (ʦʟʝʨʘ ɸʥʜʨʝʝʚʩʢʦʝ ʠ ʀʰʤʝʥʝʚʩʢʦʝ) [11, 12, 3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʟʘʧʨʝʪ ʥʘ ʚʳʣʦʚ ʨʳʙʳ ʠʟ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ ʠ ʀʰʤʝʥʝʚʩʢʦʝ [12], 

ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʨʳʙʳ ʥʘ ʤʳʰʘʭ ʚ ʧʝʨʝʯʝʥʴ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ 

ɸʊʇʄ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʚʢʣʶʯʝʥʳ ʦʟʝʨʘ ʀʟʝʤʝʪʩʢʦʝ ʠ ʕʡʭʣʳʢʫʣʴ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʠʥʪʝʨʝʩ ʢ ɸʊʇʄ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʨʘʟʥʳʭ ʩʬʝʨ 

ʥʘʫʢʠ: ʛʠʛʠʝʥʳ [11, 12], ʵʢʦʣʦʛʠʠ [2, 8], ʚʝʪʝʨʠʥʘʨʠʠ [4, 5], ʙʠʦʭʠʤʠʠ [7] ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʧʨʠʯʠʥʘʭ 

ʧʦʷʚʣʝʥʠʷ ɸʊʇʄ ʠʤʝʶʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʵʪʠʦʣʦʛʠʠ ʠ ʩʪʨʫʢʪʫʨʳ 

ʪʦʢʩʠʥʘ, ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʛʨʫʧʧʦʚʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɸʊʇʄ ʚ ʊʦʙʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤ 

ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ɸʊʇʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

[11] ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ, ʤʝʜʠʢʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ɸʊʇʄ.  

ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʫʯʘʝʚ ɸʊʇʄ ʩ ʬʝʚʨʘʣʷ 2021 ʛ. ʆʜʥʘʢʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ 

ʨʳʙʳ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ɸʊʇʄ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʤʘʨʪʝ 2025ʛ. ʘʢʪʠʚʠʟʠʨʫʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢ-

ʪʠʢʝ ɸʊʇʄ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʘʣʠʤʝʥʪʘʨʥʦ-ʪʦʢʩʠʯʝʩʢʦʡ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʤʠʦʛʣʦʙʠʥʫʨʠʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʛʠʝʥʠʯʝ-

ʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʵʪʘʧʘ: ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤ 

ʵʪʘʧʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ 29 ʧʨʦʙ ʚʦʜʳ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ, ʀʰʤʝʥʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ, ʕʡʭʣʳʢʫʣʴ, 

ʨ. ɸʣʳʤʢʘ (ʠʩʪʦʢ ʠʟ ʦʟ. ɸʥʜʨʝʝʚʩʢʦʝ); 23 ʩʝʨʠʡ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʢʘʨʘʩʷ ʥʘ 270 ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʞʠʚʦʪʥʳʭ (140 ʤʳʰʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, 130 ʚ ʢʦʥʪʨʦʣʝ); ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʵʪʘʧʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ StatTech: ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʩ ʣʠʥʠ-

ʝʡ ʪʨʝʥʜʘ; ʜʘʥʦ ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ɸʊʇʄ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɻʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ɸʊʇʄ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʚʢʣʶʯʘʣʘ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʨʳʙʳ, ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʦ ɸʊʇʄ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʧʨʦʙ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2019-2023 ʛʛ. ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʨʳʙʳ 

ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʛʠʙʝʣʠ ʤʳʰʝʡ (ʊL50, ʩʫʪʢʠ). ʇʨʠ ʙʠʦʪʝʩ-

ʪʠʨʦʚʘʥʠʠ ʨʳʙʳ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ, ʀʰʤʝʥʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ, ʕʡʭʣʳʢʫʣʴ (ʨʠʩ. 1), ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʠ-
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ʙʦʣʴʰʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʨʳʙʳ ʦʟʝʨʘ ʀʰʤʝʥʝʚʩʢʦʝ (ʊL50 =10,55 ʩʫʪʦʢ). ɺʚʝʜʝʥʥʳʡ ʟʘʧʨʝʪ ʥʘ ʚʳʣʦʚ ʨʳʙʳ ʠʟ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʦʟʝʨ [11] ʧʦʟʚʦʣʠʣ ʧʨʝʜʫʧʨʝʜʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɸʊʇʄ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʙʦʣʝʚʰʠʭ ɸʊʇʄ ʩ ʬʝʚʨʘʣʷ 2021 ʛ. 

ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʟʝʨ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦ, ʪʝʧʣʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʦʡ 2024 ʛ. ʟʘ-

ʪʨʫʜʥʠʣʠ ʧʦʜʲʝʟʜ ʧʦ ʟʠʤʥʠʢʫ ʢ ʦʟʝʨʘʤ, ʦʪʣʦʚ ʨʳʙʳ ʜʣʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʥʘ 2025 ʛʦʜ. ʅʘ 

ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʨʳʙʳ ʦʟʝʨ ʊʦ-

ʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ɸʊʇʄ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2019-2023 ʛʛ. ʠ ʚ ʤʘʨʪʝ 2025 ʛ. 

 

 
 

ʈʠʩ. 1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ (TL50, ʩʫʪʢʠ) ʨʳʙʳ ʦʟʝʨ  

ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2019-2023 ʛʛ. ʠ ʚ ʤʘʨʪʝ 2025 ʛ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ [3] ʫʢʘʟʳʚʘʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʠʩʘʥʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦ-

ʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʚʩʧʳʰʝʢ ɸʊʇʄ ʪʦʢʩʠʯʥʦʩʪʴ ʨʳʙʳ ʚ ʚʦʜʦʝʤʘʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ, ʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ ʚ ʤʘʨʪʝ 2025 ʛ., ʪʦʢʩʠʯʥʦʩʪʴ ʨʳʙʳ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ ʠ ʕʡʭʣʳʢʫʣʴ ʫʚʝ-

ʣʠʯʠʣʘʩʴ (ʊL50 ʩʦʢʨʘʪʠʣʦʩʴ ʩ 16,7-19,2 ʩʫʪʦʢ ʚ 2019-2023 ʛʛ. ʜʦ 10,0-10,2 ʩʫʪʦʢ ʚ ʤʘʨʪʝ 2025 ʛ.); ʪʦʢʩʠʯ-

ʥʦʩʪʴ ʨʳʙʳ ʦʟʝʨʘ ʀʰʤʝʥʝʚʩʢʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ (ʊL50 =10,55 ʩʫʪʦʢ ʚ 2019-2023 ʛʛ., 11 ʩʫʪʦʢ ʚ 

ʤʘʨʪʝ 2025 ʛ.). ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠ ʪʦʢʩʠʯʥʦʩʪʴ 

ʨʳʙʳ ʠʟ ʚʩʝʭ 4 ʦʟʝʨ, ʚʳʣʦʚʣʝʥʥʦʡ ʚ ʤʘʨʪʝ 2025 ʛ.  

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ) ʚ ʚʦʜʝ ʦʟʝʨ ɸʥʜʨʝʝʚʩʢʦʝ, ʀʰʤʝ-

ʥʝʚʩʢʦʝ, ʀʟʝʤʝʪʩʢʦʝ ʠ ʕʡʭʣʳʢʫʣʴ ʟʘ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 2019-2025 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʍʇʂ (ʤʛʆ2/ʜʤ
3
) ʚ ʚʦʜʝ ʦʟʝʨ ʊʦʙʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ (2019-2025 ʛʛ.) 

 

ʇɼʂ ʥʝ ʙʦʣʝʝ 

30 ʤʛʆ2/ʜʤ
3 


