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Il'yasov Aydar Galievich 

Abstra ct. Research of genetically determined polymorphism systems of proteins, enzymes and blood groups Bashkir 
breed horses, as well as the formation of the genetic determinants of high milk production and use of genetic monitoring in 
the management selection process is relevant and is of fundamental importance in increasing production and reducing the 
cost of mare's milk and kumys. 

Keywords : polymorphisms, proteins, enzymes, horses, productivity 
ȬəəɚɞɌɢɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɏɑəɑɞɔɣɑɝɖɔ ɚɍɟɝɗɚɎɗɑəəɚɏɚ ɛɚɗɔɘɚɜɠɔɓɘɌ ɝɔɝɞɑɘ ɍɑɗɖɚɎ, ɠɑɜɘɑəɞɚɎ ɔ ɏɜɟɛɛ 

ɖɜɚɎɔ ɗɚɤɌɐɑɕ ɍɌɤɖɔɜɝɖɚɕ ɛɚɜɚɐɧ, Ɍ ɞɌɖɒɑ ɏɑəɑɞɔɣɑɝɖɔɡ ɐɑɞɑɜɘɔəɌəɞ ɠɚɜɘɔɜɚɎɌəɔɫ Ɏɧɝɚɖɚɕ ɘɚɗɚɣəɚɕ 
ɛɜɚɐɟɖɞɔɎəɚɝɞɔ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɑəɑɞɔɣɑɝɖɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɛɜɔ ɟɛɜɌɎɗɑəɔɔ ɝɑɗɑɖɢɔɚəəɧɘ ɛɜɚɢɑɝɝɚɘ ɫɎɗɫɑɞɝɫ 
ɌɖɞɟɌɗɨəɧɘ ɔ ɔɘɑɑɞ ɚɝəɚɎɚɛɚɗɌɏɌɪɥɑɑ ɓəɌɣɑəɔɑ Ɏ ɟɎɑɗɔɣɑəɔɔ ɔ ɟɐɑɤɑɎɗɑəɔɔ ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɍɧɗɨɑɏɚ ɘɚɗɚɖɌ ɔ 
ɖɟɘɧɝɌ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɗɔɘɚɜɠɔɓɘ, ɍɑɗɖɔ, ɠɑɜɘɑəɞɧ, ɗɚɤɌɐɔ, ɛɜɚɐɟɖɞɔɎəɚɝɞɨ 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
8 

 

Φ

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
9 

 

Φ

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
10 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
11 

 

1.  

2.  

3.  

4.  

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
12 

 

Piletskaya Anastasia Sergeevna

Smirnova Anastasia Igorevna

Abstract . This article presents an economic analysis of the use of two types of leaf litter-based sorbents: native and 
physically modified (ultrasonic treatment, corona discharge). Based on experimental data on the sorption capacity for iron (II, 
III) ions, the specific costs of extracting 1 g of metal for each sorbent type are calculated. The additional capital and operating 
costs associated with modification are estimated. It is established that, despite the higher cost of modified samples, their use 
reduces specific treatment costs by increasing sorption capacity and reducing process time. The economic feasibility of 
modification for technology scaling is demonstrated. 

Keywords: leaf litter, sorbent modification, ultrasonic treatment, corona discharge, economic efficiency, heavy metals, 
specific costs. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑə ɩɖɚəɚɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɔɘɑəɑəɔɫ ɐɎɟɡ ɎɔɐɚɎ ɝɚɜɍɑəɞɚɎ əɌ ɚɝəɚɎɑ 
ɗɔɝɞɚɎɚɏɚ ɚɛɌɐɌ ð əɌɞɔɎəɚɏɚ ɔ ɛɚɐɎɑɜɏəɟɞɚɏɚ ɠɔɓɔɣɑɝɖɚɕ ɘɚɐɔɠɔɖɌɢɔɔ (ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɍɜɌɍɚɞɖɌ, ɖɚɜɚəəɧɕ 
ɜɌɓɜɫɐ). ȹɌ ɚɝəɚɎɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɐɌəəɧɡ ɚ ɝɚɜɍɢɔɚəəɚɕ ɑɘɖɚɝɞɔ ɛɚ ɔɚəɌɘ ɒɑɗɑɓɌ (II, III) ɜɌɝɝɣɔɞɌəɧ ɟɐɑɗɨəɧɑ 
ɓɌɞɜɌɞɧ əɌ ɔɓɎɗɑɣɑəɔɑ 1 ɏ ɘɑɞɌɗɗɌ ɐɗɫ ɖɌɒɐɚɏɚ ɞɔɛɌ ɝɚɜɍɑəɞɌ. Ⱥɢɑəɑəɧ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɖɌɛɔɞɌɗɨəɧɑ ɔ 
ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɑ ɜɌɝɡɚɐɧ, ɝɎɫɓɌəəɧɑ ɝ ɘɚɐɔɠɔɖɌɢɔɑɕ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ, əɑɝɘɚɞɜɫ əɌ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ 
ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɘɚɐɔɠɔɢɔɜɚɎɌəəɧɡ ɚɍɜɌɓɢɚɎ, ɔɡ ɛɜɔɘɑəɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɟɐɑɗɨəɧɑ ɓɌɞɜɌɞɧ əɌ ɚɣɔɝɞɖɟ ɓɌ 
ɝɣɑɞ ɛɚɎɧɤɑəɔɫ ɝɚɜɍɢɔɚəəɚɕ ɑɘɖɚɝɞɔ ɔ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɛɜɚɢɑɝɝɌ. ȻɚɖɌɓɌəɌ ɩɖɚəɚɘɔɣɑɝɖɌɫ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ 
ɘɚɐɔɠɔɖɌɢɔɔ ɛɜɔ ɘɌɝɤɞɌɍɔɜɚɎɌəɔɔ ɞɑɡəɚɗɚɏɔɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɔɝɞɚɎɚɕ ɚɛɌɐ, ɘɚɐɔɠɔɖɌɢɔɫ ɝɚɜɍɑəɞɚɎ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɍɜɌɍɚɞɖɌ, ɖɚɜɚəəɧɕ ɜɌɓɜɫɐ, 
ɩɖɚəɚɘɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ, ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɟɐɑɗɨəɧɑ ɓɌɞɜɌɞɧ. 
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Piletskaya A.S., 

 
 

Abstract . The article discusses the physical methods of modification of natural sorbents using the example of leaf litter 
of tree species. The mechanisms of the effect of ultrasonic treatment based on the effects of cavitation and electromagnetic 
radiation (corona discharge) on the structure and surface properties of plant material are analyzed in detail. It is shown that 
ultrasonic treatment helps to clean the surface, open micropores, increase the interfacial surface and intensify diffusion 
processes, which leads to accelerated sorption and increased sorbent capacity. Treatment in the corona discharge field causes 
surface polarization and an increase in the number of available active centers, without changing the fundamental sorption 
mechanism. A comparative analysis of the advantages and limitations of each method is carried out. The prospects of using 
both approaches to modify the leaf litter of various tree species and the need for further research, taking into account differences 
in their chemical composition, are substantiated. 

Keywords:  leaf litter, natural sorbent, modification, ultrasonic treatment, cavitation, electromagnetic radiation, 
corona discharge, ion exchange properties, heavy metals. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɠɔɓɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɘɚɐɔɠɔɖɌɢɔɔ ɛɜɔɜɚɐəɧɡ ɝɚɜɍɑəɞɚɎ əɌ 
ɛɜɔɘɑɜɑ ɗɔɝɞɚɎɚɏɚ ɚɛɌɐɌ ɐɜɑɎɑɝəɧɡ ɛɚɜɚɐ. Ȼɚɐɜɚɍəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɘɑɡɌəɔɓɘɧ ɎɚɓɐɑɕɝɞɎɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 
ɚɍɜɌɍɚɞɖɔ, ɚɝəɚɎɌəəɚɕ əɌ ɩɠɠɑɖɞɌɡ ɖɌɎɔɞɌɢɔɔ, ɔ ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɏɚ ɔɓɗɟɣɑəɔɫ (ɖɚɜɚəəɚɏɚ ɜɌɓɜɫɐɌ) əɌ 
ɝɞɜɟɖɞɟɜɟ ɔ ɛɚɎɑɜɡəɚɝɞəɧɑ ɝɎɚɕɝɞɎɌ ɜɌɝɞɔɞɑɗɨəɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɍɜɌɍɚɞɖɌ 
ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɣɔɝɞɖɑ ɛɚɎɑɜɡəɚɝɞɔ, ɜɌɝɖɜɧɞɔɪ ɘɔɖɜɚɛɚɜ, ɟɎɑɗɔɣɑəɔɪ ɘɑɒɠɌɓəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɔ 
ɔəɞɑəɝɔɠɔɖɌɢɔɔ ɐɔɠɠɟɓɔɚəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɟɝɖɚɜɑəɔɪ ɝɚɜɍɢɔɔ ɔ ɛɚɎɧɤɑəɔɪ ɑɘɖɚɝɞɔ ɝɚɜɍɑəɞɌ. 
ȺɍɜɌɍɚɞɖɌ Ɏ ɛɚɗɑ ɖɚɜɚəəɚɏɚ ɜɌɓɜɫɐɌ ɎɧɓɧɎɌɑɞ ɛɚɗɫɜɔɓɌɢɔɪ ɛɚɎɑɜɡəɚɝɞɔ ɔ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɐɚɝɞɟɛəɧɡ ɌɖɞɔɎəɧɡ 
ɢɑəɞɜɚɎ, əɑ ɔɓɘɑəɫɫ ɛɜɔəɢɔɛɔɌɗɨəɚɏɚ ɘɑɡɌəɔɓɘɌ ɝɚɜɍɢɔɔ. ȻɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɜɑɔɘɟɥɑɝɞɎ ɔ 
ɚɏɜɌəɔɣɑəɔɕ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ. ȺɍɚɝəɚɎɌəɌ ɛɑɜɝɛɑɖɞɔɎəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɚɍɚɔɡ ɛɚɐɡɚɐɚɎ ɐɗɫ ɘɚɐɔɠɔɖɌɢɔɔ 
ɗɔɝɞɚɎɚɏɚ ɚɛɌɐɌ ɜɌɓɗɔɣəɧɡ ɐɜɑɎɑɝəɧɡ ɛɚɜɚɐ ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɑɞɚɘ ɜɌɓɗɔɣɔɕ Ɏ ɔɡ 
ɡɔɘɔɣɑɝɖɚɘ ɝɚɝɞɌɎɑ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɔɝɞɚɎɚɕ ɚɛɌɐ, ɛɜɔɜɚɐəɧɕ ɝɚɜɍɑəɞ, ɘɚɐɔɠɔɖɌɢɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɚɍɜɌɍɚɞɖɌ, ɖɌɎɔɞɌɢɔɫ, 
ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɑ ɔɓɗɟɣɑəɔɑ, ɖɚɜɚəəɧɕ ɜɌɓɜɫɐ, ɔɚəɚɚɍɘɑəəɧɑ ɝɎɚɕɝɞɎɌ, ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ. 
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Piletskaya A.S., 

 
 

Abstract.  The article presents the results of thermodynamic studies of the sorption of heavy metal ions by leaf litter 
of five tree species (hanging birch, aspen, holly maple, petiolate oak, small-leaved linden). Based on experimental data obtained 
in the temperature range of 293-333 K, the values of the Gibbs energy, enthalpy, and entropy of the process are calculated. It 
was found that sorption is spontaneous (ǤG < 0) for all the studied systems, with the most negative values of ǤG typical for 
oak leaf litter. It is shown that the process is exothermic (ǤH < 0), and the enthalpy values indicate the predominance of the 
physico-chemical mechanism of sorption with elements of ion exchange and complexation. The thermodynamic parameters 
obtained make it possible to predict the efficiency of purification under various temperature conditions and justify the choice 
of a sorbent for specific technological tasks. 

Keywords:  leaf litter, thermodynamics of sorption, Gibbs energy, enthalpy, entropy, heavy metals, wood species. 
ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɜɍɢɔɔ ɔɚəɚɎ 

ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɗɔɝɞɚɎɧɘ ɚɛɌɐɚɘ ɛɫɞɔ ɐɜɑɎɑɝəɧɡ ɛɚɜɚɐ (ɍɑɜɑɓɌ ɛɚɎɔɝɗɌɫ, ɚɝɔəɌ ɚɍɧɖəɚɎɑəəɌɫ, ɖɗɑə 
ɚɝɞɜɚɗɔɝɞəɧɕ, ɐɟɍ ɣɑɜɑɤɣɌɞɧɕ, ɗɔɛɌ ɘɑɗɖɚɗɔɝɞəɌɫ). ȹɌ ɚɝəɚɎɑ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ Ɏ 
ɞɑɘɛɑɜɌɞɟɜəɚɘ ɐɔɌɛɌɓɚəɑ 293ð333 ȶ, ɜɌɝɝɣɔɞɌəɧ ɓəɌɣɑəɔɫ ɔɓɘɑəɑəɔɫ ɩəɑɜɏɔɔ ȯɔɍɍɝɌ, ɩəɞɌɗɨɛɔɔ ɔ ɩəɞɜɚɛɔɔ 
ɛɜɚɢɑɝɝɌ. ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɚɜɍɢɔɫ əɚɝɔɞ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɧɕ ɡɌɜɌɖɞɑɜ (ǤG < 0) ɐɗɫ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəəɧɡ ɝɔɝɞɑɘ, 
ɛɜɔɣɑɘ əɌɔɍɚɗɑɑ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɓəɌɣɑəɔɫ ǤG ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɚɛɌɐɌ ɐɟɍɌ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɛɜɚɢɑɝɝ ɫɎɗɫɑɞɝɫ 
ɩɖɓɚɞɑɜɘɔɣɑɝɖɔɘ (ǤH < 0), Ɍ ɓəɌɣɑəɔɫ ɩəɞɌɗɨɛɔɔ ɟɖɌɓɧɎɌɪɞ əɌ ɛɜɑɚɍɗɌɐɌəɔɑ ɠɔɓɔɖɚ-ɡɔɘɔɣɑɝɖɚɏɚ ɘɑɡɌəɔɓɘɌ 
ɝɚɜɍɢɔɔ ɝ ɩɗɑɘɑəɞɌɘɔ ɔɚəəɚɏɚ ɚɍɘɑəɌ ɔ ɖɚɘɛɗɑɖɝɚɚɍɜɌɓɚɎɌəɔɫ. Ȼɚɗɟɣɑəəɧɑ ɞɑɜɘɚɐɔəɌɘɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ 
ɛɚɓɎɚɗɫɪɞ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɣɔɝɞɖɔ Ɏ ɜɌɓɗɔɣəɧɡ ɞɑɘɛɑɜɌɞɟɜəɧɡ ɟɝɗɚɎɔɫɡ ɔ ɚɍɚɝəɚɎɌɞɨ Ɏɧɍɚɜ 
ɝɚɜɍɑəɞɌ ɐɗɫ ɖɚəɖɜɑɞəɧɡ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɓɌɐɌɣ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɔɝɞɚɎɚɕ ɚɛɌɐ, ɞɑɜɘɚɐɔəɌɘɔɖɌ ɝɚɜɍɢɔɔ, ɩəɑɜɏɔɫ ȯɔɍɍɝɌ, ɩəɞɌɗɨɛɔɫ, ɩəɞɜɚɛɔɫ, ɞɫɒɑɗɧɑ 
ɘɑɞɌɗɗɧ, ɐɜɑɎɑɝəɧɑ ɛɚɜɚɐɧ. 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
26 

 

чя шя чя чя

ȹ ȹ ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ ȹ

ȹ

ȹ

ȹ

ȹ

ȹ ȹ

ȹ ȹ

ȹ

ȹ

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
27 

 

ȹ ȹ

ȹ

шя

ȹ ȹ ȹ

шя

шя

ȹ ȹ ȹ

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
28 

 

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
29 

 

ȹ ȹ ȹ

чя

шя

чя

чя

ȹ

чя чя

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ ȹ

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
30 

 

ȹ

ȹ

ȹ

ȹ

ȹ

ȹ

чя чя чя

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
31 

 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
32 

 

Kozlov Valery Vyacheslavovich,  

Lipatov Maxim Sergeevich,  

Abstract.   The article analyzes the potential of utilization of low-potential waste water heat to improve the energy 
efficiency of heat supply systems for industrial and civil facilities. The principles of operation of heat pump installations, types 
of heat exchange equipment and their influence on the hydraulic regime of sewer networks are considered. Based on foreign 
experience and Russian realities, the technical and economic indicators of the introduction of recovery technologies are 
evaluated. Key barriers to the mass dissemination of the technology have been identified, including the risks of lowering 
wastewater temperatures for wastewater treatment plants, and ways to minimize them have been proposed. 

Keywords: heat recovery, waste water, heat pump, energy efficiency, energy recovery, low-temperature heat, heat 
supply systems, environmental safety. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɌəɌɗɔɓɔɜɟɑɞɝɫ ɛɚɞɑəɢɔɌɗ ɟɞɔɗɔɓɌɢɔɔ əɔɓɖɚɛɚɞɑəɢɔɌɗɨəɚɏɚ ɞɑɛɗɌ ɝɞɚɣəɧɡ Ɏɚɐ 
ɐɗɫ ɛɚɎɧɤɑəɔɫ ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɔɝɞɑɘ ɞɑɛɗɚɝəɌɍɒɑəɔɫ ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɏɜɌɒɐɌəɝɖɔɡ ɚɍɦɑɖɞɚɎ. 
ȼɌɝɝɘɚɞɜɑəɧ ɛɜɔəɢɔɛɧ ɜɌɍɚɞɧ ɞɑɛɗɚəɌɝɚɝəɧɡ ɟɝɞɌəɚɎɚɖ, ɞɔɛɧ ɞɑɛɗɚɚɍɘɑəəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɔɡ Ɏɗɔɫəɔɑ əɌ 
ɏɔɐɜɌɎɗɔɣɑɝɖɔɕ ɜɑɒɔɘ ɖɌəɌɗɔɓɌɢɔɚəəɧɡ ɝɑɞɑɕ. ȹɌ ɚɝəɚɎɑ ɓɌɜɟɍɑɒəɚɏɚ ɚɛɧɞɌ ɔ ɜɚɝɝɔɕɝɖɔɡ ɜɑɌɗɔɕ ɚɢɑəɑəɧ ɞɑɡəɔɖɚ-
ɩɖɚəɚɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ Ɏəɑɐɜɑəɔɫ ɞɑɡəɚɗɚɏɔɕ ɜɑɖɟɛɑɜɌɢɔɔ. ȮɧɫɎɗɑəɧ ɖɗɪɣɑɎɧɑ ɍɌɜɨɑɜɧ ɘɌɝɝɚɎɚɏɚ 
ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɞɑɡəɚɗɚɏɔɔ, ɎɖɗɪɣɌɫ ɜɔɝɖɔ ɝəɔɒɑəɔɫ ɞɑɘɛɑɜɌɞɟɜɧ ɝɞɚɖɚɎ ɐɗɫ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ, ɔ 
ɛɜɑɐɗɚɒɑəɧ ɛɟɞɔ ɔɡ ɘɔəɔɘɔɓɌɢɔɔ.  

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɞɔɗɔɓɌɢɔɫ ɞɑɛɗɌ, ɝɞɚɣəɧɑ Ɏɚɐɧ, ɞɑɛɗɚɎɚɕ əɌɝɚɝ, ɩəɑɜɏɚɩɠɠɑɖɞɔɎəɚɝɞɨ, ɜɑɖɟɛɑɜɌɢɔɫ 
ɩəɑɜɏɔɔ, əɔɓɖɚɞɑɘɛɑɜɌɞɟɜəɚɑ ɞɑɛɗɚ, ɝɔɝɞɑɘɧ ɞɑɛɗɚɝəɌɍɒɑəɔɫ, ɩɖɚɗɚɏɔɣɑɝɖɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ. 
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Ȭɝɚɫə ȽɌɔɐ ȾɑɘɟɜɚɎɔɣ 

ȳɫɞɔɖɚɎ ȴɗɨɫ ȰɘɔɞɜɔɑɎɔɣ

Abstract. This article analyzes the economic impact of implementing digital twins (DTs) in the electric power 
industry as a tool for optimizing the management of enterprises and industry complexes. Given rising energy consumption 
(IEA forecast: +2.5% annually until 2030) and the challenges of digitalization, traditional management models do not provide 
the required efficiency. 

The objective of the study is to assess the impact of DTs on key economic indicators: reduced operating costs, 
minimized downtime, and increased ROI. Methods include econometric analysis, case studies (Rosseti, Inter RAO), and NPV 
calculation using the formula 

NPV= ꞈ

n

t=1

CFt

(1+r)t
-I0. 

Results show that implementing a digital twin reduces costs by 20-30%, with a payback period of 2-3 years (based 
on Siemens Energy data for 2025-2026). A novel feature is the adaptation of models for Russian energy complexes, taking 
into account Rosseti pilot projects (March 2026). 

Recommendations: phased implementation of digital twins to improve industry competitiveness. This work is 
intended for energy company managers and economists. 

Keywords: digital twins, electric power industry, economic efficiency, enterprise management, digitalization, NPV, 
ROI. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɌəɌɗɔɓɔɜɟɪɞɝɫ ɩɖɚəɚɘɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ Ɏəɑɐɜɑəɔɫ ɢɔɠɜɚɎɧɡ ɐɎɚɕəɔɖɚɎ (ɂȰ) Ɏ 
ɩɗɑɖɞɜɚɩəɑɜɏɑɞɔɖɑ ɖɌɖ ɔəɝɞɜɟɘɑəɞɌ ɚɛɞɔɘɔɓɌɢɔɔ ɟɛɜɌɎɗɑəɔɫ ɛɜɑɐɛɜɔɫɞɔɫɘɔ ɔ ɚɞɜɌɝɗɑɎɧɘɔ ɖɚɘɛɗɑɖɝɌɘɔ. Ȯ 
ɟɝɗɚɎɔɫɡ ɜɚɝɞɌ ɩəɑɜɏɚɛɚɞɜɑɍɗɑəɔɫ (ɛɜɚɏəɚɓ ȸɉȬ: +2,5% ɑɒɑɏɚɐəɚ ɐɚ 2030 ɏ.) ɔ ɎɧɓɚɎɚɎ ɢɔɠɜɚɎɔɓɌɢɔɔ 
ɞɜɌɐɔɢɔɚəəɧɑ ɘɚɐɑɗɔ ɟɛɜɌɎɗɑəɔɫ əɑ ɚɍɑɝɛɑɣɔɎɌɪɞ ɞɜɑɍɟɑɘɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ. 
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ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ ñ ɚɢɑəɔɞɨ Ɏɗɔɫəɔɑ ɂȰ əɌ ɖɗɪɣɑɎɧɑ ɩɖɚəɚɘɔɣɑɝɖɔɑ ɛɚɖɌɓɌɞɑɗɔ: ɝəɔɒɑəɔɑ ɚɛɑɜɌɢɔɚəəɧɡ 
ɓɌɞɜɌɞ, ɘɔəɔɘɔɓɌɢɔɪ ɛɜɚɝɞɚɑɎ ɔ ɜɚɝɞ ROI. ȸɑɞɚɐɧ ɎɖɗɪɣɌɪɞ ɩɖɚəɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ, case-study ("ȼɚɝɝɑɞɔ", 
"ȴəɞɑɜ ȼȬȺ") ɔ ɜɌɝɣɬɞ NPV ɛɚ ɠɚɜɘɟɗɑ 

NPV= ꞈ

n

t=1

CFt

(1+r)t
-I0. 

ȼɑɓɟɗɨɞɌɞɧ ɛɚɖɌɓɧɎɌɪɞ: Ɏəɑɐɜɑəɔɑ ɂȰ ɝɚɖɜɌɥɌɑɞ ɓɌɞɜɌɞɧ əɌ 20ð30%, ɚɖɟɛɌɑɘɚɝɞɨ ñ 2ð3 ɏɚɐɌ (əɌ ɚɝəɚɎɑ 
ɐɌəəɧɡ Siemens Energy 2025ð2026 ɏɏ.). ȹɚɎɔɓəɌ ñ ɌɐɌɛɞɌɢɔɫ ɘɚɐɑɗɑɕ ɐɗɫ ɜɚɝɝɔɕɝɖɔɡ ɩəɑɜɏɚɖɚɘɛɗɑɖɝɚɎ ɝ ɟɣɬɞɚɘ 
ɛɔɗɚɞəɧɡ ɛɜɚɑɖɞɚɎ "ȼɚɝɝɑɞɑɕ" (ɘɌɜɞ 2026 ɏ.). 

ȼɑɖɚɘɑəɐɌɢɔɔ: ɛɚɩɞɌɛəɚɑ Ɏəɑɐɜɑəɔɑ ɂȰ ɐɗɫ ɛɚɎɧɤɑəɔɫ ɖɚəɖɟɜɑəɞɚɝɛɚɝɚɍəɚɝɞɔ ɚɞɜɌɝɗɑɕ. ȼɌɍɚɞɌ 
ɌɐɜɑɝɚɎɌəɌ ɘɑəɑɐɒɑɜɌɘ ɩəɑɜɏɚɛɜɑɐɛɜɔɫɞɔɕ ɔ ɩɖɚəɚɘɔɝɞɌɘ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɢɔɠɜɚɎɧɑ ɐɎɚɕəɔɖɔ, ɩɗɑɖɞɜɚɩəɑɜɏɑɞɔɖɌ, ɩɖɚəɚɘɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ, ɟɛɜɌɎɗɑəɔɑ 
ɛɜɑɐɛɜɔɫɞɔɫɘɔ, ɢɔɠɜɚɎɔɓɌɢɔɫ, NPV, ROI. 
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Piletskaya A.S., 

 
 

Abstract.  The article discusses the problem of leaf litter management in urban environments. The traditional methods 
of recycling (landfill disposal, incineration) and their negative environmental consequences are critically analyzed. The key 
biogeochemical role of leaf litter in natural ecosystems is shown as a link between vegetation and soil, ensuring the circulation 
of elements and the functioning of soil biota. The necessity of a transition from the "wasteñdisposal" paradigm to the 
"resourceñuse" paradigm within the framework of the concepts of circular economy and green chemistry is substantiated. 
Based on the analysis of the chemical composition and sorption properties of the litter of various tree species, its potential as 
a renewable raw material for the production of natural sorbents of heavy metals is demonstrated. It is concluded that the use 
of leaf litter as a sorption material makes it possible to simultaneously solve the problem of urban waste disposal and obtain 
an economically affordable product for cleaning polluted environments. 

Keywords:  leaf litter, circular economy, green chemistry, waste management, biogeochemical cycle, natural sorbents, 
heavy metals, urban ecosystems. 

ȬəəɚɞɌɢɔɫ. Ȯ ɝɞɌɞɨɑ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɛɜɚɍɗɑɘɌ ɚɍɜɌɥɑəɔɫ ɝ ɗɔɝɞɚɎɧɘ ɚɛɌɐɚɘ Ɏ ɏɚɜɚɐɝɖɔɡ ɟɝɗɚɎɔɫɡ. 
ȶɜɔɞɔɣɑɝɖɔ ɌəɌɗɔɓɔɜɟɪɞɝɫ ɞɜɌɐɔɢɔɚəəɧɑ ɘɑɞɚɐɧ ɟɞɔɗɔɓɌɢɔɔ (ɓɌɡɚɜɚəɑəɔɑ əɌ ɛɚɗɔɏɚəɌɡ, ɝɒɔɏɌəɔɑ) ɔ ɔɡ 
əɑɏɌɞɔɎəɧɑ ɩɖɚɗɚɏɔɣɑɝɖɔɑ ɛɚɝɗɑɐɝɞɎɔɫ. ȻɚɖɌɓɌəɌ ɖɗɪɣɑɎɌɫ ɍɔɚɏɑɚɡɔɘɔɣɑɝɖɌɫ ɜɚɗɨ ɗɔɝɞɚɎɚɏɚ ɚɛɌɐɌ Ɏ ɛɜɔɜɚɐəɧɡ 
ɩɖɚɝɔɝɞɑɘɌɡ ɖɌɖ ɝɎɫɓɟɪɥɑɏɚ ɓɎɑəɌ ɘɑɒɐɟ ɜɌɝɞɔɞɑɗɨəɚɝɞɨɪ ɔ ɛɚɣɎɚɕ, ɚɍɑɝɛɑɣɔɎɌɪɥɑɏɚ ɖɜɟɏɚɎɚɜɚɞ ɩɗɑɘɑəɞɚɎ ɔ 
ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɛɚɣɎɑəəɚɕ ɍɔɚɞɧ. ȺɍɚɝəɚɎɧɎɌɑɞɝɫ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɑɜɑɡɚɐɌ ɚɞ ɛɌɜɌɐɔɏɘɧ çɚɞɡɚɐ ñ ɟɐɌɗɑəɔɑè 
ɖ ɛɌɜɌɐɔɏɘɑ çɜɑɝɟɜɝ ñ ɔɝɛɚɗɨɓɚɎɌəɔɑè Ɏ ɜɌɘɖɌɡ ɖɚəɢɑɛɢɔɕ ɢɔɜɖɟɗɫɜəɚɕ ɩɖɚəɚɘɔɖɔ ɔ ɓɑɗɑəɚɕ ɡɔɘɔɔ. ȹɌ ɚɝəɚɎɑ 
ɌəɌɗɔɓɌ ɡɔɘɔɣɑɝɖɚɏɚ ɝɚɝɞɌɎɌ ɔ ɝɚɜɍɢɔɚəəɧɡ ɝɎɚɕɝɞɎ ɚɛɌɐɌ ɜɌɓɗɔɣəɧɡ ɐɜɑɎɑɝəɧɡ ɛɚɜɚɐ ɐɑɘɚəɝɞɜɔɜɟɑɞɝɫ ɑɏɚ 
ɛɚɞɑəɢɔɌɗ ɖɌɖ ɎɚɓɚɍəɚɎɗɫɑɘɚɏɚ ɝɧɜɨɫ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɜɔɜɚɐəɧɡ ɝɚɜɍɑəɞɚɎ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ. ȽɐɑɗɌə ɎɧɎɚɐ ɚ ɞɚɘ, 
ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɗɔɝɞɚɎɚɏɚ ɚɛɌɐɌ Ɏ ɖɌɣɑɝɞɎɑ ɝɚɜɍɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɛɚɓɎɚɗɫɑɞ ɚɐəɚɎɜɑɘɑəəɚ ɜɑɤɔɞɨ ɛɜɚɍɗɑɘɟ 
ɟɞɔɗɔɓɌɢɔɔ ɏɚɜɚɐɝɖɔɡ ɚɞɡɚɐɚɎ ɔ ɛɚɗɟɣɔɞɨ ɩɖɚəɚɘɔɣɑɝɖɔ ɐɚɝɞɟɛəɧɕ ɛɜɚɐɟɖɞ ɐɗɫ ɚɣɔɝɞɖɔ ɓɌɏɜɫɓəɑəəɧɡ ɝɜɑɐ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɔɝɞɚɎɚɕ ɚɛɌɐ, ɢɔɜɖɟɗɫɜəɌɫ ɩɖɚəɚɘɔɖɌ, ɓɑɗɑəɌɫ ɡɔɘɔɫ, ɟɞɔɗɔɓɌɢɔɫ ɚɞɡɚɐɚɎ, 
ɍɔɚɏɑɚɡɔɘɔɣɑɝɖɔɕ ɖɜɟɏɚɎɚɜɚɞ, ɛɜɔɜɚɐəɧɑ ɝɚɜɍɑəɞɧ, ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɏɚɜɚɐɝɖɔɑ ɩɖɚɝɔɝɞɑɘɧ. 
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Dgebuadze David Dzhustanievich

Chibisova Elena Ivanovna

Abstract.  The interaction between the state and private partners within the framework of publicñprivate 
partnerships (PPPs) has evolved in response to economic challenges and societal needs. However, this form of cooperation 
maintains systemic contradictions between public goalsñensuring service accessibility and social justiceñand private 
interests focused on profit maximization. Additionally, difficulties in risk allocation, legislative barriers, corruption risks, and 
conflicts between stakeholders remain significant concerns. The research aim  is to analyze the aforementioned contradictions 
within the Russian context and develop nonñcompromise resolution mechanisms using the TRIZ (Theory of Inventive 
Problem Solving) methodology. The study employs the following methodological approaches: functional analysis and the 
identification of contradictions. The results are presented as specific solutions, including: hybrid contracts with a direct 
correlation between the private partner's profit and the achievement of social KPIs; a digital platform for preliminary risk 
analysis with automatic risk reallocation; dynamic modular contracts with automatic renewal based on KPIs; a blockchain 
platform for transparent monitoring and preliminary auditing; and techniques for applying the TRIZ methodology. The 
findings  indicate that the application of the TRIZ methodology provides a systemic elimination of barriers, reduces 
transaction costs, and enhances the investment attractiveness, trust, and social legitimacy of PPP projects. It also justifies 
the necessity of regulatory reform for the sustainable development of publicñprivate partnerships in Russia. 

Keywords : PublicñPrivate Partnership (PPP), TRIZ, systemic contradictions, risk allocation, legislative barriers, 
stakeholder conflicts, innovative solutions. 

ȬəəɚɞɌɢɔɫ. ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ɏɚɝɟɐɌɜɝɞɎɌ ɝ ɣɌɝɞəɧɘɔ ɛɌɜɞəɑɜɌɘɔ Ɏ ɜɌɘɖɌɡ ɏɚɝɟɐɌɜɝɞɎɑəəɚñɣɌɝɞəɚɏɚ 
ɛɌɜɞəɑɜɝɞɎɌ (ȯɃȻ) ɛɜɑɞɑɜɛɑɗɚ ɩɎɚɗɪɢɔɪ Ɏ ɚɞɎɑɞ əɌ ɩɖɚəɚɘɔɣɑɝɖɔɑ ɎɧɓɚɎɧ ɔ ɝɚɢɔɌɗɨəɧɑ ɛɚɞɜɑɍəɚɝɞɔ ɚɍɥɑɝɞɎɌ. 
ȺɐəɌɖɚ ɐɌəəɌɫ ɠɚɜɘɌ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝɚɡɜɌəɫɑɞ ɝɔɝɞɑɘəɧɑ ɛɜɚɞɔɎɚɜɑɣɔɫ ɘɑɒɐɟ ɛɟɍɗɔɣəɧɘɔ ɢɑɗɫɘɔ ɚɍɑɝɛɑɣɑəɔɫ 
ɐɚɝɞɟɛəɚɝɞɔ ɟɝɗɟɏ ɔ ɝɚɢɔɌɗɨəɚɕ ɝɛɜɌɎɑɐɗɔɎɚɝɞɔ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɔ ɣɌɝɞəɧɘɔ ɔəɞɑɜɑɝɌɘɔ ɛɚ ɘɌɖɝɔɘɔɓɌɢɔɔ 
ɛɜɔɍɧɗɔ ñ ɝ ɐɜɟɏɚɕ. ȾɌɖɒɑ ɚɞɘɑɣɌɪɞɝɫ ɝɗɚɒəɚɝɞɔ Ɏ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɜɔɝɖɚɎ, əɌɗɔɣɔɑ ɓɌɖɚəɚɐɌɞɑɗɨəɧɡ ɍɌɜɨɑɜɚɎ, 
ɖɚɜɜɟɛɢɔɚəəɧɑ ɜɔɝɖɔ ɔ ɖɚəɠɗɔɖɞɧ ɘɑɒɐɟ ɝɞɑɕɖɡɚɗɐɑɜɌɘɔ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɚɔɞ Ɏ ɌəɌɗɔɓɑ ɟɖɌɓɌəəɧɡ 
ɛɜɚɞɔɎɚɜɑɣɔɕ Ɏ ɜɚɝɝɔɕɝɖɚɘ ɖɚəɞɑɖɝɞɑ ɔ ɜɌɓɜɌɍɚɞɖɑ ɘɑɡɌəɔɓɘɚɎ ɔɡ ɜɌɓɜɑɤɑəɔɫ ɍɑɓ ɖɚɘɛɜɚɘɔɝɝɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ 
ɘɑɞɚɐɚɗɚɏɔɔ Ⱦȼȴȳ. Ȯ ɜɌɘɖɌɡ ɜɌɍɚɞɧ ɔɝɛɚɗɨɓɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɘɑɞɚɐɚɗɚɏɔɣɑɝɖɔɑ ɛɚɐɡɚɐɧ: ɠɟəɖɢɔɚəɌɗɨəɧɕ 
ɌəɌɗɔɓ; ɎɧɫɎɗɑəɔɑ ɛɜɚɞɔɎɚɜɑɣɔɕ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ ɖɚəɖɜɑɞəɧɑ ɜɑɤɑəɔɫ, ɎɖɗɪɣɌɫ: ɏɔɍɜɔɐəɧɑ 
ɖɚəɞɜɌɖɞɧ ɝ ɛɜɫɘɚɕ ɖɚɜɜɑɗɫɢɔɑɕ ɛɜɔɍɧɗɔ ɣɌɝɞəɚɏɚ ɛɌɜɞəɑɜɌ ɔ ɐɚɝɞɔɒɑəɔɑɘ ɝɚɢɔɌɗɨəɧɡ KPI; ɢɔɠɜɚɎɟɪ 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

International journal of Professional Science  
50 

 

ɛɗɌɞɠɚɜɘɟ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɜɔɝɖñɌəɌɗɔɓɌ ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɜɔɝɖɚɎ; ɐɔəɌɘɔɣɑɝɖɔɑ 
ɘɚɐɟɗɨəɧɑ ɖɚəɞɜɌɖɞɧ ɝ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ ɛɜɚɐɗɑəɔɑɘ ɛɚ KPI; ɍɗɚɖɣɑɕəñɛɗɌɞɠɚɜɘɟ ɛɜɚɓɜɌɣəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɔ 
ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɌɟɐɔɞɌ; ɛɜɔɑɘɧ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɗɚɏɔɔ TRIZ. ȮɧɎɚɐɧ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ 
ɘɑɞɚɐɚɗɚɏɔɔ Ⱦȼȴȳ ɚɍɑɝɛɑɣɔɎɌɑɞ ɝɔɝɞɑɘəɚɑ ɟɝɞɜɌəɑəɔɑ ɍɌɜɨɑɜɚɎ, ɝəɔɒɌɑɞ ɞɜɌəɓɌɖɢɔɚəəɧɑ ɔɓɐɑɜɒɖɔ, ɛɚɎɧɤɌɑɞ 
ɔəɎɑɝɞɔɢɔɚəəɟɪ ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɨ, ɐɚɎɑɜɔɑ ɔ ɝɚɢɔɌɗɨəɟɪ ɗɑɏɔɞɔɘəɚɝɞɨ ȯɃȻñɛɜɚɑɖɞɚɎ, Ɍ ɞɌɖɒɑ ɚɍɚɝəɚɎɧɎɌɑɞ 
əɑɚɍɡɚɐɔɘɚɝɞɨ əɚɜɘɌɞɔɎəɚɏɚ ɜɑɠɚɜɘɔɜɚɎɌəɔɫ ɐɗɫ ɟɝɞɚɕɣɔɎɚɏɚ ɜɌɓɎɔɞɔɫ ɏɚɝɟɐɌɜɝɞɎɑəəɚñɣɌɝɞəɧɡ ɛɌɜɞəɑɜɝɞɎ 
Ɏ ȼɚɝɝɔɔ. 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɚɝɟɐɌɜɝɞɎɑəəɚñɣɌɝɞəɚɑ ɛɌɜɞəɑɜɝɞɎɚ, Ⱦȼȴȳ, ɝɔɝɞɑɘəɧɑ ɛɜɚɞɔɎɚɜɑɣɔɫ, ɜɌɝɛɜɑɐɑɗɑəɔɑ 
ɜɔɝɖɚɎ, ɓɌɖɚəɚɐɌɞɑɗɨəɧɑ ɍɌɜɨɑɜɧ, ɖɚəɠɗɔɖɞɧ ɝɞɑɕɖɡɚɗɐɑɜɚɎ, ɔəəɚɎɌɢɔɚəəɧɑ ɜɑɤɑəɔɫ. 
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