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Klyueva Nadezhda Nikolaevna, 

Dakak Mario Mahdievich

Drachuk Sergey Vladimirovich

Abstract . This article presents an analytical review of current data on the biochemical mechanisms of fetal 
adaptation to intrauterine hypoxia. The study included an analysis of recent literature on HIF signaling, microRNA-210 
regulation, mitochondrial remodeling, and placental metabolic reprogramming. The study results demonstrated that fetal 
adaptation is not limited to circulatory centralization and anaerobic glycolysis. The role of HIF-1Ȁ and HIF-2Ȁ, as well as the 
effects of microRNA-210, which can lead to energy collapse during prolonged hypoxia, were identified. HIF-dependent 
suppression of oxidative phosphorylation is demonstrated in the placenta. The evolutionary mechanisms of adaptation are 
discussed using Tibetan women as an example, as well as the prospects for pharmacological modulation of these pathways. It 
is concluded that understanding the molecular basis of hypoxic adaptation is essential for developing strategies for the 
prevention and treatment of perinatal complications. 

Keywords:  hypoxia, fetus, placenta, HIF, microRNA-210, mitochondria, oxygen. 
ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɞɔɣɑɝɖɔɕ ɚɍɓɚɜ ɝɚɎɜɑɘɑəəɧɡ ɐɌəəɧɡ ɚ ɍɔɚɡɔɘɔɣɑɝɖɔɡ 

ɘɑɡɌəɔɓɘɌɡ ɌɐɌɛɞɌɢɔɔ ɛɗɚɐɌ ɖ Ɏəɟɞɜɔɟɞɜɚɍəɚɕ ɏɔɛɚɖɝɔɔ. Ȼɜɚɢɑɝɝ ɜɌɍɚɞɧ ɎɖɗɪɣɌɗ ɌəɌɗɔɓ ɗɔɞɑɜɌɞɟɜəɧɡ 
ɔɝɞɚɣəɔɖɚɎ ɓɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ, ɛɚɝɎɫɥɬəəɧɡ HIF-ɝɔɏəɌɗɔəɏɟ, ɜɑɏɟɗɫɢɔɔ ɘɔɖɜɚȼȹȶ-210, ɘɔɞɚɡɚəɐɜɔɌɗɨəɚɘɟ 
ɜɑɘɚɐɑɗɔɜɚɎɌəɔɪ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɘɟ ɛɑɜɑɛɜɚɏɜɌɘɘɔɜɚɎɌəɔɪ ɛɗɌɢɑəɞɧ. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ 
ɌɐɌɛɞɌɢɔɫ ɛɗɚɐɌ əɑ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɢɑəɞɜɌɗɔɓɌɢɔɑɕ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɌəɌɩɜɚɍəɧɘ ɏɗɔɖɚɗɔɓɚɘ: ɎɧɫɎɗɑəɌ ɜɚɗɨ HIF-
1Ȁ ɔ HIF-2Ȁ , ɩɠɠɑɖɞɧ ɘɔɖɜɚȼȹȶ-210, ɖɚɞɚɜɌɫ ɛɜɔ ɐɗɔɞɑɗɨəɚɕ ɏɔɛɚɖɝɔɔ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɩəɑɜɏɑɞɔɣɑɝɖɚɘɟ 
ɖɚɗɗɌɛɝɟ. ȻɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɛɗɌɢɑəɞɑ ɜɑɌɗɔɓɟɑɞɝɫ HIF-ɓɌɎɔɝɔɘɚɑ ɛɚɐɌɎɗɑəɔɑ ɚɖɔɝɗɔɞɑɗɨəɚɏɚ ɠɚɝɠɚɜɔɗɔɜɚɎɌəɔɫ. 
ȺɍɝɟɒɐɌɪɞɝɫ ɩɎɚɗɪɢɔɚəəɧɑ ɘɑɡɌəɔɓɘɧ ɌɐɌɛɞɌɢɔɔ əɌ ɛɜɔɘɑɜɑ ɞɔɍɑɞɝɖɔɡ ɒɑəɥɔə, ɛɑɜɝɛɑɖɞɔɎɧ 
ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɕ ɘɚɐɟɗɫɢɔɔ ɩɞɔɡ ɛɟɞɑɕ. ȳɌɖɗɪɣɌɑɞɝɫ, ɣɞɚ ɛɚəɔɘɌəɔɑ ɘɚɗɑɖɟɗɫɜəɧɡ ɚɝəɚɎ ɏɔɛɚɖɝɔɣɑɝɖɚɕ 
ɌɐɌɛɞɌɢɔɔ əɑɚɍɡɚɐɔɘɚ ɐɗɫ ɜɌɓɜɌɍɚɞɖɔ ɝɞɜɌɞɑɏɔɕ ɛɜɚɠɔɗɌɖɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɛɑɜɔəɌɞɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɔɛɚɖɝɔɫ, ɛɗɚɐ, ɛɗɌɢɑəɞɌ, HIF, ɘɔɖɜɚȼȹȶ-210, ɘɔɞɚɡɚəɐɜɔɔ, ɖɔɝɗɚɜɚɐ. 
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Kornukova Ekaterina Andreevna

Grechushkin Andrey Nikolaevich

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɜɌɝɝɘɚɞɜɑəɧ ɚɝəɚɎəɧɑ ɛɚɐɡɚɐɧ ɖ ɚɛɔɝɌəɔɪ ɛɜɚɢɑɝɝɚɎ ɔɚəəɚɏɚ ɚɍɘɑəɌ, Ɍ 
ɞɌɖɒɑ ɘɑɞɚɐɔɖɔ ɜɌɝɣɑɞɌ ɚɝəɚɎəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɜɑɏɑəɑɜɌɢɔɔ ɖɌɞɔɚəɔɞɌ Ɏ əɌɞɜɔɑɎɚɕ ɠɚɜɘɑ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 
ɛɜɔ ɛɜɚɑɖɞɔɜɚɎɌəɔɔ ɟɝɞɌəɚɎɚɖ ɛɚ ɚɍɑɝɝɚɗɔɎɌəɔɪ ɔ ɟɘɫɏɣɑəɔɪ Ɏɚɐɧ ɔɝɛɚɗɨɓɟɪɞ ɩɘɛɔɜɔɣɑɝɖɔɑ ɓɌɎɔɝɔɘɚɝɞɔ ɔ 
ɖɚɩɠɠɔɢɔɑəɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɌɗɌɐɖɔ ɔ ɐɗɔɞɑɗɨəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ ɛɜɚɘɧɤɗɑəəɧɡ ɚɍɦɑɖɞɚɎ. ȹɌ 
ɚɝəɚɎɌəɔɔ ɎɧɫɎɗɑəəɧɡ əɑɐɚɝɞɌɞɖɚɎ ɝɟɥɑɝɞɎɟɪɥɔɡ ɘɑɞɚɐɔɖ ɜɌɝɣɑɞɌ ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɓɘɑəɔɞɨ ɛɚɐɡɚɐ ɖ ɚɛɔɝɌəɔɪ 
ɛɜɚɢɑɝɝɌ ɔɚəəɚɏɚ ɚɍɘɑəɌ ɔ ɛɜɑɐɝɞɌɎɔɞɨ ɑɏɚ ɖɌɖ ɝɗɟɣɌɕəɧɕ ɘɌɜɖɚɎɝɖɔɕ ɛɜɚɢɑɝɝ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɑɜɑɕɞɔ ɖ 
ɜɌɝɝɘɚɞɜɑəɔɪ Ɏɑɜɚɫɞəɚɝɞəɚ-ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɐɔɠɠɟɓɔɚəəɚɏɚ ɞɔɛɌ.   

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɚəəɧɕ ɚɍɘɑə, ɜɑɏɑəɑɜɌɢɔɫ, ɖɌɞɔɚəɔɞ Ɏ əɌɞɜɔɑɎɚɕ ɠɚɜɘɑ, ɘɑɞɚɐɔɖɌ ɜɌɝɣɑɞɌ, 
ɛɜɚɐɚɗɨəɌɫ ɐɔɠɠɟɓɔɫ ɔɚəɚɎ. 

Abstract. This article examines the main approaches to describing ion exchange processes, as well as methods for 
calculating the key parameters for sodium cation exchange resin regeneration. Currently, when designing water desalination 
and softening plants, empirical relationships and coefficients obtained from commissioning and long-term operation of 
industrial facilities are used. Based on the identified disadvantages of existing calculation methods, it is proposed to change 
the approach to describing the ion exchange process and present it as a random Markov process, in particular, to move to the 
consideration of probabilistic-statistical models of the diffusion type. 

Keywords: ion exchange, regeneration, sodium cation exchange resin, calculation method, longitudinal diffusion of 
ions. 
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Kornukova Ekaterina Andreevna

Grechushkin A.N., 

 

Abstract. This article presents a diffusion-based probabilistic-statistical model for describing the parallel-flow 
regeneration process of a cation exchange filter. To study ion exchange processes with a vertical fixed resin bed, an 
experimental setup was constructed, and an experimental methodology was developed to determine the key parameters of 
cation exchange resin regeneration with a sodium chloride solution. When comparing experimental and calculated data, the 
discrepancy does not exceed 15%. 

Keywords: ion exchange, regeneration front, probabilistic-statistical model, distribution density, Fokker-Planck-
Kolmogorov equation. 

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏɑɜɚɫɞəɚɝɞəɚ-ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɘɚɐɑɗɨ ɐɔɠɠɟɓɔɚəəɚɏɚ ɞɔɛɌ 
ɐɗɫ ɚɛɔɝɌəɔɫ ɛɜɚɢɑɝɝɌ ɛɌɜɌɗɗɑɗɨəɚɞɚɣəɚɕ ɜɑɏɑəɑɜɌɢɔɔ ɖɌɞɔɚəɚɚɍɘɑəəɚɏɚ ɠɔɗɨɞɜɌ. Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 
ɔɚəɚɚɍɘɑəəɧɡ ɛɜɚɢɑɝɝɚɎ ɝ ɎɑɜɞɔɖɌɗɨəɧɘ əɑɛɚɐɎɔɒəɧɘ ɝɗɚɑɘ ɝɘɚɗɧ ɝɚɓɐɌə ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɕ ɝɞɑəɐ ɔ 
ɜɌɓɜɌɍɚɞɌəɌ ɘɑɞɚɐɔɖɌ ɛɜɚɎɑɐɑəɔɫ ɩɖɝɛɑɜɔɘɑəɞɌ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɚɝəɚɎəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɜɑɏɑəɑɜɌɢɔɔ ɖɌɞɔɚəɔɞɌ 
ɜɌɝɞɎɚɜɚɘ ɛɚɎɌɜɑəəɚɕ ɝɚɗɔ. Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔ ɜɌɝɣɑɞəɧɡ ɐɌəəɧɡ ɜɌɝɡɚɒɐɑəɔɑ əɑ 
ɛɜɑɎɧɤɌɑɞ 15%. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɔɚəəɧɕ ɚɍɘɑə, ɠɜɚəɞ ɜɑɏɑəɑɜɌɢɔɔ, Ɏɑɜɚɫɞəɚɝɞəɚ-ɝɞɌɞɔɝɞɔɣɑɝɖɌɫ ɘɚɐɑɗɨ, ɛɗɚɞəɚɝɞɨ 
ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɟɜɌɎəɑəɔɑ ɀɚɖɖɑɜɌ-ȻɗɌəɖɌ-ȶɚɗɘɚɏɚɜɚɎɌ. 
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Andreev Igor Removich,   

Votyakova Marina Alexandrjvna,   

Zhuravleva Maria Andreevna  

 

 

 

Abstract. The study explores epidemic modeling via ODE systems, including the SIR model (Kermack, McKendrick, 
1927), for outbreak analysis and prediction. 

Keywords : SIR, SEIR, epidemic, incubation period, mathematical modeling. 
ȬəəɚɞɌɢɔɫ. ȴɝɝɗɑɐɟɑɞɝɫ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɩɛɔɐɑɘɔɕ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘ ȺȰȿ, ɎɖɗɪɣɌɫ ɘɚɐɑɗɨ SIR (Kermack, 

McKendrick, 1927), ɐɗɫ ɌəɌɗɔɓɌ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ Ɏɝɛɧɤɑɖ. 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: SIR, SEIR, ɩɛɔɐɑɘɔɫ, ɔəɖɟɍɌɢɔɚəəɧɕ ɛɑɜɔɚɐ, ɘɌɞɑɘɌɞɔɣɑɝɖɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ. 
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Berezkina Elena Dmitrievna

Ezhova Serafima Viktorovna,  

Makova Elena Viktorovna

Abstract. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have become key drugs in the treatment strategy for 
type 2 diabetes (T2DM), which is focused not only on glycemic control, but also on improving cardiometabolic outcomes. 
Semaglutide, which has a prolonged half-life, demonstrates the most pronounced effects in controlling glycemia and body 
weight. The purpose of this analytical review is to provide a comprehensive assessment of the clinical efficacy, risks, and 
prospects of semaglutide based on the latest randomized clinical trials (RCTs) and meta-analyses. This systematic review 
confirms the superiority of semaglutide over other GLP-1 receptor agonists and standard treatment regimens in achieving 
target glycated hemoglobin (HbA1c) levels and reducing body weight (by an average of -1.5% and -5-8 kg, respectively, 
depending on the dose). Significant cardiovascular benefits of the drug have been established, including a reduction in the 
risk of major adverse cardiovascular events. 

Keywords:  semaglutide, GLP-1 receptor agonists, type 2 diabetes, cardiovascular outcomes, weight loss, safety of 
therapy, metabolic syndrome. 

ȬəəɚɞɌɢɔɫ. Ȭɏɚəɔɝɞɧ ɜɑɢɑɛɞɚɜɚɎ ɏɗɪɖɌɏɚəɚɛɚɐɚɍəɚɏɚ ɛɑɛɞɔɐɌ-1 (ɌɜȯȻȻ-1) ɝɞɌɗɔ ɖɗɪɣɑɎɧɘɔ 
ɛɜɑɛɌɜɌɞɌɘɔ Ɏ ɝɞɜɌɞɑɏɔɔ ɗɑɣɑəɔɫ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ 2 ɞɔɛɌ (ȽȰ2), ɚɜɔɑəɞɔɜɚɎɌəəɚɕ əɑ ɞɚɗɨɖɚ əɌ ɏɗɔɖɑɘɔɣɑɝɖɔɕ 
ɖɚəɞɜɚɗɨ, əɚ ɔ əɌ ɟɗɟɣɤɑəɔɑ ɖɌɜɐɔɚɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɔɝɡɚɐɚɎ. ȽɑɘɌɏɗɟɞɔɐ, ɚɍɗɌɐɌɪɥɔɕ ɛɜɚɐɗɬəəɧɘ ɛɑɜɔɚɐɚɘ 
ɛɚɗɟɎɧɎɑɐɑəɔɫ, ɐɑɘɚəɝɞɜɔɜɟɑɞ əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɩɠɠɑɖɞɧ Ɏ ɖɚəɞɜɚɗɑ ɏɗɔɖɑɘɔɔ ɔ ɘɌɝɝɧ ɞɑɗɌ. ɂɑɗɨɪ ɐɌəəɚɏɚ 
ɌəɌɗɔɞɔɣɑɝɖɚɏɚ ɚɍɓɚɜɌ ɫɎɗɫɑɞɝɫ ɖɚɘɛɗɑɖɝəɌɫ ɚɢɑəɖɌ ɖɗɔəɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ, ɜɔɝɖɚɎ ɔ ɛɑɜɝɛɑɖɞɔɎ 
ɝɑɘɌɏɗɟɞɔɐɌ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɛɚɝɗɑɐəɔɡ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ (ȼȶȴ) ɔ ɘɑɞɌ-ɌəɌɗɔɓɚɎ. 
ȻɜɚɎɑɐɬəəɧɕ ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɐɞɎɑɜɒɐɌɑɞ ɛɜɑɎɚɝɡɚɐɝɞɎɚ ɝɑɘɌɏɗɟɞɔɐɌ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɌɜȯȻȻ-1 ɔ 
ɝɞɌəɐɌɜɞəɧɘɔ ɝɡɑɘɌɘɔ ɗɑɣɑəɔɫ Ɏ ɐɚɝɞɔɒɑəɔɔ ɢɑɗɑɎɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɏɗɔɖɔɜɚɎɌəəɚɏɚ ɏɑɘɚɏɗɚɍɔəɌ (HbA1c) ɔ 
ɝəɔɒɑəɔɔ ɘɌɝɝɧ ɞɑɗɌ (Ɏ ɝɜɑɐəɑɘ əɌ -1,5% ɔ -5-8 ɖɏ ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɚɓɧ). ȿɝɞɌəɚɎɗɑəɧ ɓəɌɣɔɘɧɑ 
ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɜɑɛɌɜɌɞɌ, ɎɖɗɪɣɌɪɥɔɑ ɝəɔɒɑəɔɑ ɜɔɝɖɌ ɚɝəɚɎəɧɡ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɑɜɐɑɣəɚ-
ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ (MACE) əɌ 26% (SUSTAIN-6) ɔ 20% (SELECT) ɟ ɛɌɢɔɑəɞɚɎ ɝ ȽȰ2 ɔ ɍɑɓ əɑɏɚ, əɚ ɝ 
ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɚɕ ɛɌɞɚɗɚɏɔɑɕ. Ȼɜɚɠɔɗɨ ɍɑɓɚɛɌɝəɚɝɞɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɐɚɓɚɓɌɎɔɝɔɘɧɡ ɔ 
ɞɜɌəɓɔɞɚɜəɧɡ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɡ əɑɒɑɗɌɞɑɗɨəɧɡ ɫɎɗɑəɔɕ (ɞɚɤəɚɞɌ ð 15-20%, ɐɔɌɜɑɫ). ȮɧɫɎɗɑəɧ 
ɛɚɞɑəɢɔɌɗɨəɧɑ ɜɔɝɖɔ, ɞɜɑɍɟɪɥɔɑ ɘɚəɔɞɚɜɔəɏɌ: ɜɑɐɖɔɑ ɝɗɟɣɌɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɜɑɞɔəɚɛɌɞɔɔ (ɣɌɥɑ əɌ ɠɚəɑ 
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ɍɧɝɞɜɚɏɚ ɝəɔɒɑəɔɫ ɏɗɔɖɑɘɔɔ), ɡɚɗɑɢɔɝɞɔɞɌ ɔ ɛɌəɖɜɑɌɞɔɞɌ. ȻɑɜɝɛɑɖɞɔɎɧ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɝɑɘɌɏɗɟɞɔɐɌ 
ɜɌɝɤɔɜɫɪɞɝɫ ɓɌ ɝɣɬɞ ɔɓɟɣɑəɔɫ ɑɏɚ ɩɠɠɑɖɞɚɎ ɛɜɔ əɑɌɗɖɚɏɚɗɨəɚɕ ɒɔɜɚɎɚɕ ɍɚɗɑɓəɔ ɛɑɣɑəɔ (ȹȬȲȭȻ), ɚɒɔɜɑəɔɔ ɍɑɓ 
ȽȰ2, əɑɕɜɚɐɑɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ ɔ ɜɌɓɜɌɍɚɞɖɔ ɛɑɜɚɜɌɗɨəɚɕ ɠɚɜɘɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɑɘɌɏɗɟɞɔɐ 
ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɧɕ Ɍɏɑəɞ ɝ ɐɚɖɌɓɌəəɧɘɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘɔ ɔ ɖɌɜɐɔɚɛɜɚɞɑɖɞɔɎəɧɘɔ 
ɝɎɚɕɝɞɎɌɘɔ, ɚɐəɌɖɚ ɑɏɚ əɌɓəɌɣɑəɔɑ ɞɜɑɍɟɑɞ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɚɢɑəɖɔ ɜɔɝɖɚɎ ɔ ɔəɠɚɜɘɔɜɚɎɌəəɚɏɚ ɎɧɍɚɜɌ ɛɌɢɔɑəɞɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɑɘɌɏɗɟɞɔɐ, Ɍɏɚəɔɝɞɧ ɜɑɢɑɛɞɚɜɚɎ ȯȻȻ-1, ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ 2 ɞɔɛɌ, ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɧɑ 
ɔɝɡɚɐɧ, ɝəɔɒɑəɔɑ ɘɌɝɝɧ ɞɑɗɌ, ɍɑɓɚɛɌɝəɚɝɞɨ ɞɑɜɌɛɔɔ, ɘɑɞɌɍɚɗɔɣɑɝɖɔɕ ɝɔəɐɜɚɘ. 
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Fazletdinov Amir Fuadovich

Mukhtarov German Ravilevich

Danilovtseva Anastasia Vitalevna

Abstract . The article discusses severe acute posthemorrhagic anemia caused by massive blood loss during trauma, 
surgery, gastrointestinal and obstetric bleeding. Current data on tissue hypoxia, coagulopathy, endothelial dysfunction and 
impaired erythropoiesis are analyzed. Modern approaches to intensive care, including damage control resuscitation, 
restrictive transfusion strategies, correction of coagulopathy and patient blood management are reviewed. The study 
demonstrates that effective treatment requires a combination of hemostatic, transfusion and rehabilitation-oriented strategies. 

Keywords : posthemorrhagic anemia, massive blood loss, hemorrhagic shock, coagulopathy, erythropoiesis, 
transfusion, hepcidin, patient blood management. 

ȬəəɚɞɌɢɔɫ. Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɛɜɚɍɗɑɘɌ ɞɫɒɑɗɚɕ ɚɝɞɜɚɕ ɛɚɝɞɏɑɘɚɜɜɌɏɔɣɑɝɖɚɕ Ɍəɑɘɔɔ, 
ɎɚɓəɔɖɌɪɥɑɕ ɎɝɗɑɐɝɞɎɔɑ ɘɌɝɝɔɎəɚɕ ɖɜɚɎɚɛɚɞɑɜɔ ɛɜɔ ɞɜɌɎɘɌɡ, ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌɡ, ɒɑɗɟɐɚɣəɚ-
ɖɔɤɑɣəɧɡ ɔ Ɍɖɟɤɑɜɝɖɔɡ ɖɜɚɎɚɞɑɣɑəɔɫɡ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɝɚɎɜɑɘɑəəɧɑ ɐɌəəɧɑ ɚ ɘɑɡɌəɔɓɘɌɡ ɞɖɌəɑɎɚɕ ɏɔɛɚɖɝɔɔ, 
ɖɚɌɏɟɗɚɛɌɞɔɔ, ɩəɐɚɞɑɗɔɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ ɔ əɌɜɟɤɑəɔɔ ɩɜɔɞɜɚɛɚɩɓɌ. ȼɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɝɚɎɜɑɘɑəəɧɑ ɛɚɐɡɚɐɧ ɖ 
ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ, ɎɖɗɪɣɌɪɥɔɑ damage control resuscitation, ɜɑɝɞɜɔɖɞɔɎəɟɪ ɞɜɌəɝɠɟɓɔɚəəɟɪ ɞɌɖɞɔɖɟ, 
ɖɚɜɜɑɖɢɔɪ ɖɚɌɏɟɗɚɛɌɞɔɔ ɔ ɖɚəɢɑɛɢɔɪ patient blood management. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɟɝɛɑɤəɚɑ ɗɑɣɑəɔɑ 
ɛɌɢɔɑəɞɚɎ ɞɜɑɍɟɑɞ ɖɚɘɛɗɑɖɝəɚɏɚ ɝɚɣɑɞɌəɔɫ ɏɑɘɚɝɞɌɞɔɣɑɝɖɚɕ, ɞɜɌəɝɠɟɓɔɚəəɚɕ ɔ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɕ ɞɑɜɌɛɔɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɝɞɏɑɘɚɜɜɌɏɔɣɑɝɖɌɫ Ɍəɑɘɔɫ, ɘɌɝɝɔɎəɌɫ ɖɜɚɎɚɛɚɞɑɜɫ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɤɚɖ, 
ɖɚɌɏɟɗɚɛɌɞɔɫ, ɩɜɔɞɜɚɛɚɩɓ, ɏɑɘɚɞɜɌəɝɠɟɓɔɫ, ɏɑɛɝɔɐɔə, patient blood management. 
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Ivanov Nikolai Aleksandrovich

Avdeeva Olga Vasilyevna

 
Abstract.  The aim of the study is to theoretically substantiate the possibilities of using physiotherapy and therapeutic 

physical culture in the system of rehabilitation of participants of a special military operation based on the sanatorium-resort 
complex of Sochi. The research methods were the analysis and synthesis of scientific literature, systematic and comparative 
analysis, generalization of domestic and foreign experience in the rehabilitation of persons with combat trauma. As a result 
of the study, the author systematized the main physiotherapy methods and physical therapy facilities used for various 
nosological forms of combat injuries, identified the natural, climatic and infrastructural advantages of Sochi as a rehabilitation 
base. The author concludes that there is a high potential for integrating physical treatment methods into multidisciplinary 
recovery programs for SVR participants, taking into account the unique resort resources of the Black Sea coast. 

Keywords:  physiotherapy, therapeutic physical culture, rehabilitation of participants of SVO, combat trauma, 
sanatorium treatment, Sochi (resort), multidisciplinary rehabilitation, climate therapy, PTSD, kinesotherapy. 

ȬəəɚɞɌɢɔɫ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɞɑɚɜɑɞɔɣɑɝɖɔ ɚɍɚɝəɚɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɝɜɑɐɝɞɎ 
ɠɔɓɔɚɞɑɜɌɛɔɔ ɔ ɗɑɣɑɍəɚɕ ɠɔɓɔɣɑɝɖɚɕ ɖɟɗɨɞɟɜɧ Ɏ ɝɔɝɞɑɘɑ ɜɑɌɍɔɗɔɞɌɢɔɔ ɟɣɌɝɞəɔɖɚɎ ɝɛɑɢɔɌɗɨəɚɕ Ɏɚɑəəɚɕ 
ɚɛɑɜɌɢɔɔ əɌ ɍɌɓɑ ɝɌəɌɞɚɜəɚ-ɖɟɜɚɜɞəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɏɚɜɚɐɌ Ƚɚɣɔ. ȸɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɝɗɟɒɔɗɔ ɌəɌɗɔɓ ɔ ɝɔəɞɑɓ 
əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɧ, ɝɔɝɞɑɘəɧɕ ɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ, ɚɍɚɍɥɑəɔɑ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɔ ɓɌɜɟɍɑɒəɚɏɚ ɚɛɧɞɌ 
ɜɑɌɍɔɗɔɞɌɢɔɔ ɗɔɢ ɝ ɍɚɑɎɚɕ ɞɜɌɎɘɚɕ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɌɎɞɚɜɚɘ ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌəɧ ɚɝəɚɎəɧɑ 
ɠɔɓɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɔ ɝɜɑɐɝɞɎɌ ȷɀȶ, ɛɜɔɘɑəɫɑɘɧɑ ɛɜɔ ɜɌɓɗɔɣəɧɡ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘɌɡ ɍɚɑɎɧɡ 
ɛɚɎɜɑɒɐɑəɔɕ, ɎɧɫɎɗɑəɧ ɛɜɔɜɚɐəɚ-ɖɗɔɘɌɞɔɣɑɝɖɔɑ ɔ ɔəɠɜɌɝɞɜɟɖɞɟɜəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ Ƚɚɣɔ ɖɌɖ 
ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɕ ɍɌɓɧ. ȬɎɞɚɜɚɘ ɝɐɑɗɌə ɎɧɎɚɐ ɚ Ɏɧɝɚɖɚɘ ɛɚɞɑəɢɔɌɗɑ ɔəɞɑɏɜɌɢɔɔ ɠɔɓɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ Ɏ 
ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɧɑ ɛɜɚɏɜɌɘɘɧ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɟɣɌɝɞəɔɖɚɎ ȽȮȺ ɝ ɟɣɬɞɚɘ ɟəɔɖɌɗɨəɧɡ ɖɟɜɚɜɞəɧɡ ɜɑɝɟɜɝɚɎ 
ɣɑɜəɚɘɚɜɝɖɚɏɚ ɛɚɍɑɜɑɒɨɫ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɠɔɓɔɚɞɑɜɌɛɔɫ, ɗɑɣɑɍəɌɫ ɠɔɓɔɣɑɝɖɌɫ ɖɟɗɨɞɟɜɌ, ɜɑɌɍɔɗɔɞɌɢɔɫ ɟɣɌɝɞəɔɖɚɎ ȽȮȺ, ɍɚɑɎɌɫ 
ɞɜɌɎɘɌ, ɝɌəɌɞɚɜəɚ-ɖɟɜɚɜɞəɚɑ ɗɑɣɑəɔɑ, ɏɚɜɚɐ Ƚɚɣɔ (ɖɟɜɚɜɞ), ɘɟɗɨɞɔɐɔɝɢɔɛɗɔəɌɜəɌɫ ɜɑɌɍɔɗɔɞɌɢɔɫ, 
ɖɗɔɘɌɞɚɞɑɜɌɛɔɫ, ȻȾȽȼ, ɖɔəɑɓɚɞɑɜɌɛɔɫ. 
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