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POST-CONSTRUCTION REDESIGN OF BUILDINGS TOWARDS THE 

PRINCIPLES OF SUSTAINABILITY  
 

In the face of global climate change and the rapid depletion of natural resources, the construction industry is 

confronted with a critical need for transformation. Traditional architectural approaches are increasingly giving 

way to the concept of sustainable development, which seeks a harmonious balance between building functionality, 

economic efficiency, and environmental responsibility.  

The principles of sustainable design extend far beyond simple energy efficiency. They encompass the entire 

life cycle of a building - from the selection of renewable materials and waste minimization to ensuring a healthy 

and productive indoor microclimate for its occupants. The implementation of these principles is no longer a mere 

trend but a vital strategy for reducing the carbon footprint and fostering resilient urban environments for the future. 

This paper examines the core aspects of sustainable design and evaluates their impact on contemporary 

architectural practice. 

Redesigning existing buildings for sustainability is critical, as buildings account for nearly 40 % of global 

carbon emissions. The analysis of available solutions demonstrates that the key perspective directions for such 

work include the following: 

1. Energy Retrofitting and "Deep Renovation" involves upgrading building envelope by thermal insulation, 

installing smart automation able to optimize resources consumption depending on occupancy and system 

electrification to reduce the use of fossil-fuels use and related GHG emissions. This is the most popular type of 

redesigning.  

2. Adaptive Reuse is the change of a buildingôs function (e.g., turning an old factory into offices) to preserve 

the "embodied carbon" of the existing structure. This approach combines structural preservation and cultural 

continuity: it aims to reuse existing foundations and frames, as well as preserve architectural identity by embedding 

modern comfort standards. 

3. Circular Economy Integration works on waste minimization, their tracking and re-use in the future. In 

particular, material passports contain digital records of all materials in a building to facilitate their easy tracking 

and reuse in the future. An important component of these direction is application of bio-based of responsible 

produced materials, such as certified timber, recycled metals, or carbon-sequestering materials (like hempcrete) 

which have a much lower manufacturing impact. 

4. Climate Resilience is another major concern for existing buildings, which is addressed via water supply 

optimization and reuse (e.g., rainwater harvesting and graywater recycling) and nature-based solutions, like green 

roofs and walls, which mitigate the "urban heat island" effect, provide extra insulation, and manage stormwater 

runoff. 

5. Digitalization  of resources control and distribution has been around for a while, but recently it received a 

new boost due to AI deployment, which improved modelling and data processing capacity and offers digital twins 

- precise 3D replicas of old structures, allowing for accurate energy modeling and intervention planning. 

Despite a wide variety of options there are still many obstacles for their implementation: financial limitations, 

inadequate reaction of citizens, operational and architectural limitations. 

The other issue is that redesigning residential and industrial buildings follows significantly different strategies, 

due to their construction, scale, and intended use. Thus, residential buildings reconstruction focuses primarily on 

comfort, health, and social aspects, like reduction of utility costs, or addressing "energy poverty" for low-income 

residents. The limitations are very serious and include fragmented ownership of such buildings (it is often difficult 

to get legal consent from all homeowners in a multi-unit building), decaying infrastructure (pipes, wiring) and 

longer return on investment compared to commercial projects. 

The dominant trend for industrial buildings is adaptive reuse, which promises spatial flexibility, renewable 

power generation potential and considerable reduction of carbon emissions. However, if the change of the purpose 

of such building is not considered, the possibilities shrink to improved insulation, energy efficiency and green 

roofs implementation. These call for new research actiona aimed at developing additional opportunities of 

industrial buildings, which ae still in use but their owners opt for SDGs. This work will also mean a major 

replanning of the landuse in the area, since old industrial zones often lack social infrastructure (transit, parks, 

shops), meaning the project requires neighborhood-wide revitalization rather than just a single building redesign. 
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ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʆʎɯʅʖɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʀʍ ʈʀɿʀʂɯɺ ʊɸ ʄʆʅɯʊʆʈʀʅɻ ʊɽʈʀʊʆʈɯʁ 

ʇɯʉʃʗ ʇʈʆɺɽɼɽʅʅʗ ʈʆɹɯʊ ɿ ʈʆɿʄɯʅʋɺɸʅʅʗ 

 

ʇʦʚʥʦʤʘʩʰʪʘʙʥʽ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʟʦʢʨʝʤʘ 

ʚʥʘʩʣʽʜʦʢ ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʫʭʦʚʠʭ ʙʦʻʧʨʠʧʘʩʽʚ [1-4, 6]. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ 

ʨʦʟʤʽʥʫʚʘʥʥʷ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ, ʦʩʢʽʣʴʢʠ ʤʝʭʘʥʽʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ 

ʬʽʟʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. 

ʄʦʥʽʪʦʨʠʥʛ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʩʣʷ 

ʚʠʙʫʭʦʚʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ, ʟʤʽʥʠ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʥʘʢʦʧʠʯʝʥʥʷ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ɺ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ ʚʽʜ 06.12.2018 ˉ 2642-VIII çʇʨʦ ʧʨʦʪʠʤʽʥʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽè ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʛʫʤʘʥʽʪʘʨʥʝ ʨʦʟʤʽʥʫʚʘʥʥʷ - ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʧʨʦʪʠʤʽʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʝʪʦʶ 

ʣʽʢʚʽʜʘʮʽʾ ʥʝʙʝʟʧʝʢ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʝʪʝʭʥʽʯʥʝ ʪʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʩʢʣʘʜʝʥʥʷ ʢʘʨʪ, ʚʠʷʚʣʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ (ʘʙʦ) ʟʥʠʱʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʤʘʨʢʫʚʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʽʩʣʷ ʨʦʟʤʽʥʫʚʘʥʥʷ, ʥʘʜʘʥʥʷ ʛʨʦʤʘʜʘʤ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʧʨʦʪʠʤʽʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʝʨʝʜʘʯʫ ʦʯʠʱʝʥʦʾ ʪʝʨʠʪʦʨʽʾ [5].  

ʈʦʟʤʽʥʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʜʦʚʢʽʣʣʷ. ɺʧʣʠʚ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʨʫʡʥʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, ʟʥʠʞʝʥʥʽ 

ʚʤʽʩʪʫ ʛʫʤʫʩʫ, ʟʘʙʨʫʜʥʝʥʥʽ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʜʝʪʦʥʘʮʽʾ. ʇʦʨʫʰʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʨʦʜʶʯʦʩʪʽ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʤʠʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ, 

ʧʦʪʨʘʧʣʷʥʥʷ ʟʘʣʠʰʢʽʚ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʟʤʽʥʫ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʪʦʢʽʚ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ. ʈʦʟʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʱʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ. ɽʢʦʩʠʩʪʝʤʠ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ ʧʽʩʣʷ ʨʦʟʤʽʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʢʣʶʯʘʻ: 

- ̔ ʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: ʚʽʜʙʽʨ ʧʨʦʙ ˇʨʫʥʪʽʚ ʽ ʚʦʜʠ; ʣʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ (pH, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ); ʚʠʟʥʘʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ; 

- ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (GIS): ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ; ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʟʤʽʥ; 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ; 

- ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ): ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ; ʦʮʽʥʢʘ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ; 

ʘʥʘʣʽʟ ʜʝʛʨʘʜʘʮʽʾ ʪʝʨʠʪʦʨʽʡ; 

- ʙʽʦʽʥʜʠʢʘʮʽʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʽ ʦʨʛʘʥʽʟʤʽʚ ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ; ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ 

ʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɺ ʫʤʦʚʘʭ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʤʦʥʽʪʦʨʠʥʛ ʪʝʨʠʪʦʨʽʡ ʧʽʩʣʷ ʨʦʟʤʽʥʫʚʘʥʥʷ ʥʘʙʫʚʘʻ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʨʠʪʦʨʽʡ ʧʽʩʣʷ ʨʦʟʤʽʥʫʚʘʥʥʷ 

 

ɺʽʜʦʤʦ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʘʤʽʥʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ. ɽʢʦʣʦʛʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʘʛʨʘʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʣʷʭʦʤ:  

- ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ;  

- ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ;  

- ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. 

ɺʽʜʥʦʚʣʝʥʥʷ 

ʘʛʨʘʨʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ

ɿʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ

ʇʽʩʣʷʚʦʻʥʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ

ɯʥʪʝʛʨʘʮʽʷ ʟ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʧʽʜʭʦʜʘʤʠ
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ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʧʦʨʷʜ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʘʛʨʘʨʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ʄʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʻ: 

- ʚʠʷʚʣʷʪʠ ʟʘʣʠʰʢʦʚʽ ʟʘʙʨʫʜʥʝʥʥʷ; 

- ʟʘʧʦʙʽʛʘʪʠ ʚʪʦʨʠʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ; 

- ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʄʦʥʽʪʦʨʠʥʛ ʟʦʢʨʝʤʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʰʣʷʭʦʤ: 

- ʧʣʘʥʫʚʘʥʥʷ ʚʽʜʙʫʜʦʚʠ; 

- ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ; 

- ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɺʽʥ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʫ ʩʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʘʞʣʠʚʠʤ ʻ ʡ ʽʥʪʝʛʨʘʮʽʷ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʋʢʨʘʾʥʘ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ 

ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ: 

- ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 

- ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ; 

- ʮʠʬʨʦʚʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʜʦʚʢʽʣʣʷʤ. 

ɿʘʟʥʘʯʝʥʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʫ ɭʉ, ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʝʢʦʥʦʤʽʢʠ. 

ʉʝʨʝʜ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ: 

- ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʩʪʢʦʥʬʣʽʢʪʥʠʭ ʪʝʨʠʪʦʨʽʡ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ GIS + AI + Big Data; 

- ʽʥʪʝʛʨʘʮʽʶ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

ɺʠʱʝ ʥʘʚʝʜʝʥʝ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ ʩʫʯʘʩʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ. 

ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʧʦʻʜʥʫʻ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʙʽʦʽʥʜʠʢʘʮʽʶ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ 

ʤʦʜʫʣʽ ʘʥʘʣʽʟʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ. ɿʘʟʥʘʯʝʥʝ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʫ ʢʦʥʪʝʢʩʪʽ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. 
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ʋɼʂ 504.064.4:7.05 

ɹʘʨʙʘʪ ʄʘʨʽʷ, ʩʪʫʜʝʥʪʢʘ 3-ʛʦ ʢʫʨʩʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʦʣʦʜʦʚʘ ʅ.ʆ., ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 
ʍʘʨʢʽʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɺʀʈʆɹʀ ɯɿ ɺʊʆʈʀʅʅʆɰ ʉʀʈʆɺʀʅʀ ʗʂ ɺʀʊɺʆʈʀ ʄʀʉʊɽʎʊɺɸ 
 

ʇʨʦʙʣʝʤʘ ʟ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʠʤʘʛʘʻ ʟʤʽʥ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʤʠʩʣʝʥʥʽ. ʇʝʨʝʨʦʙʢʘ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ī ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʚʧʦʨʘʪʠʩʷ ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʜʭʦʜʽʚ, ʚʠʨʽʰʠʪʠ ʦʜʥʫ ʽʟ ʩʫʯʘʩʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ [4]. 

ɺʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ - ʮʝ ʨʝʯʽ, ʷʢʽ ʧʽʩʣʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʥʘ ʧʝʨʝʨʦʙʠʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʦ. 

ɺʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ ʙʫʚʘʻ: ʤʝʪʘʣʝʚʘ, ʧʘʧʝʨʦʚʘ, ʩʢʣʷʥʘ, ʧʣʘʩʪʠʢʦʚʘ ʪʘ ʽʥʰʽ. 

ɹʽʣʴʰʽʩʪʶ ʟ ʥʠʭ ʤʠ ʢʦʨʠʩʪʫʻʤʦʩʷ ʱʦʜʥʷ. ʏʘʩʪʦ ʥʘʚʽʪʴ ʥʝ ʧʽʜʦʟʨʶʻʤʦ, ʱʦ ʮʽ ʧʨʝʜʤʝʪʠ ʨʦʙʣʷʪʴ ʽʟ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʭʦʜʷʪʴ: 

V 95% ʚʠʨʦʙʽʚ ʽʟ ʤʝʪʘʣʽʚ (ʘʣʶʤʽʥʽʡ, ʩʪʘʣʴ, ʯʘʚʫʥ, ʣʘʪʫʥʴ, ʤʽʜʴ, ʙʨʦʥʟʘ, ʮʠʥʢ, ʟʘʤʦʢ, ʩʚʠʥʝʮʴ) ī ʙʘʥʢʠ, 
ʦʪʨʠʤʘʥʽ ʧʝʨʝʧʣʘʚʢʦʶ, ʤʝʪʘʣʦʙʨʫʭʪ, ʜʨʽʪ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʦʙʤʝʞʝʥʴ, ʱʦʨʘʟʫ 

ʦʪʨʠʤʫʶʯʠ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ; 

V 100% ʚʠʨʦʙʽʚ ʟʽ ʩʢʣʘ ī ʷʢ ʮʽʣʘ ʪʘʨʘ, ʪʘʢ ʽ ʩʢʣʦʙʽʡ ī ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
ʥʘ ʥʦʚʠʡ ʧʨʦʜʫʢʪ ʙʝʟ ʚʪʨʘʪʠ ʩʚʦʾʭ ʧʝʨʚʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; 

V ʤʘʢʫʣʘʪʫʨʘ: ʢʘʨʪʦʥ, ʧʘʧʽʨ, ʙʣʦʢʥʦʪʠ, ʣʠʩʪʽʚʢʠ, ʛʘʟʝʪʠ, ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ, ʧʣʘʢʘʪʠ ʪʘ ʧʘʧʝʨʦʚʝ 

ʚʧʘʢʫʚʘʥʥʷ ʜʣʷ ʩʫʭʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʝʨʝʨʦʙʢʘ ʪʦʥʠ ʤʘʢʫʣʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ 17 ʜʝʨʝʚ, ʤʘʡʞʝ 1500 

ʣʽʪʨʽʚ ʦʣʽʾ ʪʘ 26 ʪʠʩ. ʣʽʪʨʽʚ ʚʦʜʠ, ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʪʘ ʩʪʽʯʥʠʭ ʚʦʜ; 

V ʧʣʘʩʪʤʘʩʠ: ʇɽʊ-ʧʣʷʰʢʠ, ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʘ ʪʘ ʧʦʣʽʢʘʨʙʦʥʘʪʥʘ ʪʘʨʘ, ʧʣʽʚʢʠ, ʦʜʥʦʨʘʟʦʚʽ ʧʣʘʩʪʠʢʦʚʽ 

ʧʘʢʝʪʠ-ʤʠʡʢʠ, ʘʚʪʦʟʘʧʯʘʩʪʠʥʠ ʪʘ ʽʥ. ʑʦʨʦʢʫ ʢʦʞʥʘ ʣʶʜʠʥʘ ʩʪʚʦʨʶʻ 1,5 ʤʽʣʴʡʦʥʘ ʪʦʥʥ ʧʣʘʩʪʠʢʦʚʠʭ 

ʚʽʜʭʦʜʽʚ. ʃʠʰʝ ʜʚʽ ʪʨʝʪʠʥʠ ʟ ʥʠʭ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ. ʈʝʰʪʘ ʦʩʽʜʘʻ ʥʘ ʟʚʘʣʠʱʘʭ ʘʙʦ, ʱʦ ʱʝ ʛʽʨʰʝ, ʫ ʣʽʩʘʭ ʪʘ 

ʚʦʜʦʡʤʘʭ. ʎʝ ʧʨʦʙʣʝʤʘ ʥʝ ʪʽʣʴʢʠ ʝʩʪʝʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘʜʞʝ ʧʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʧʣʘʩʪʠʢʫ ʚʠʜʽʣʷʶʪʴʩʷ 

ʰʢʽʜʣʠʚʽ ʜʣʷ ʜʦʚʢʽʣʣʷ ʨʝʯʦʚʠʥʠ. ɿʙʽʣʴʰʝʥʥʷ ʟʜʘʯʽ ʚ ʧʝʨʝʨʦʙʢʫ ʯʘʩʪʢʠ ʩʤʽʪʪʷ, ʪʘʢʦʛʦ ʷʢ ʇɽʊ-ʧʣʷʰʢʠ, 

ʫʧʘʢʦʚʢʘ ʜʣʷ ʭʘʨʯʦʚʠʭ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʨʦʜʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʴ ʩʠʨʦʚʠʥʫ ʜʣʷ ʩʠʥʪʝʪʠʯʥʠʭ ʪʢʘʥʠʥ ʘʙʦ ʤʘʟʫʪʫ [4]. ʋʪʠʣʽʟʘʮʽʷ ʦʜʷʛʫ ī ʚʘʞʣʠʚʠʡ 

ʟʘʭʽʜ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʪʘʨʠʡ ʦʜʷʛ ʩʪʘʥʦʚʠʪʴ 1/3 ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʚʩʷ 

ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʘ. ɼʝʷʢʽ ʪʢʘʥʠʥʠ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ ʫ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ. ʄʘʪʝʨʽʘʣʠ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʾ ʪʢʘʥʠʥʠ, ʘ ʥʠʟʴʢʦʛʦ ī ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ 

[3]. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʥʦʰʝʥʦʛʦ ʦʜʷʛʫ ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʤʽʪʥʠʢ, ʽ ʣʠʰʝ 15% ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ. ʃʶʜʠ ʚʠʢʠʜʘʶʪʴ 

ʩʪʘʨʠʡ ʦʜʷʛ, ʥʘʚʽʪʴ ʥʝ ʟʥʘʶʯʠ, ʱʦ ʡʦʛʦ ʤʦʞʥʘ ʧʝʨʝʨʦʙʠʪʠ, ʘ ʚôʷʟʘʥʽ ʨʝʯʽ ʧʝʨʝʚôʷʟʘʪʠ ʥʘ ʢʠʣʠʤʠ, ʘʚʦʩʴʢʠ, 

ʢʦʪʷʯʽ ʣʽʞʝʯʢʘ ʪʦʱʦ [1]. ɿʘʨʘʟ ʯʠʤʘʣʦ ʣʶʜʝʡ ʩʧʨʠʡʤʘʶʪʴ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʷʢ ʧʨʝʜʤʝʪ ʩʚʦʻʾ ʪʚʦʨʯʦʩʪʽ. 

ɯʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʦʞʥʘ ʨʦʙʠʪʠ ʢʘʨʪʠʥʠ, ʚʘʟʠ, ʢʘʰʧʦ, ʛʦʜʠʥʥʠʢʠ ʽ ʥʘʚʽʪʴ ʩʪʘʪʫʾ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʟʘʭʦʧʣʝʥʥʷʤ, ʭʦʙʽ, ʧʨʦʷʚʦʤ ʩʚʦʾʭ ʪʚʦʨʯʠʭ ʪʘʣʘʥʪʽʚ. ɯʩʥʫʻ 

ʮʽʢʘʚʘ ʪʝʭʥʽʢʘ ʘʤʽʛʫʨʫʤʽ. ʎʝ ʫʥʽʚʝʨʩʘʣʴʥʝ ʨʝʤʝʩʣʦ, ʢʦʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʯʢʘ ʫʪʚʦʨʶʶʪʴ ʤʽʥʽʘʪʶʨʥʽ 

ʽʛʨʘʰʢʠ, ʦʭʦʧʣʶʶʯʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʜʠʟʘʡʥʫ ī ʚʽʜ ʪʚʘʨʠʥ ʪʘ ʽʩʪʦʪ ʜʦ ʚʠʛʘʜʘʥʠʭ ʧʝʨʩʦʥʘʞʽʚ 

ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɺôʷʟʘʪʠ ʪʘʢʦʞ ʤʦʞʥʘ ʛʽʨʣʷʥʜʠ, ʧʘʥʥʦ, ʧʦʜʫʰʢʠ, ʢʦʚʜʨʠ ʪʦʱʦ. ɺʩʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʬʘʥʪʘʟʽʡ. ɯ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚʩʝ ʮʝ ʚʠʛʣʷʜʘʻ ʫʥʽʢʘʣʴʥʦ ʪʘ ʝʢʩʢʣʶʟʠʚʥʦ. ʄʘʡʩʪʨʠ ʯʘʩʪʦ 

ʜʦʜʘʶʪʴ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʚʽʟʝʨʫʥʢʽʚ ʩʚʦʾ ʦʩʦʙʠʩʪʽ ʚʘʨʽʘʮʽʾ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʪʢʠ ʚʪʦʨʠʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʽ ʩʪʘʨʠʭ ʚôʷʟʘʥʠʭ ʨʝʯʝʡ (ʩʪʘʨʽ ʰʘʨʬʠ, ʩʚʝʪʨʠ, ʢʘʨʜʠʛʘʥʠ 

ʪʦʱʦ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʧʦʙʫʪʽ ʮʝ ʥʝ ʪʽʣʴʢʠ ʢʨʘʩʠʚʦ ʘʣʝ ʽ ʘʢʪʫʘʣʴʥʦ. ʇʝʨʝʨʦʙʢʘ 

ʩʠʨʦʚʠʥʠ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʟʙʝʨʝʛʪʠ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʡ ʧʨʠʢʨʘʩʠʪʠ 

ʡʦʛʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʧʦʙʫʪʽ ʤʘʻ ʧʝʨʝʚʘʛʠ: ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʝʢʦʥʦʤʽʷ, 

ʢʨʝʘʪʠʚʥʽʩʪʴ ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʴ. ɿʘʨʘʟ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʽ ʚʠʩʪʘʚʢʠ ʪʘ ʢʦʥʢʫʨʩʠ ʪʘʢʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʚʠʛʣʷʜʘʶʪʴ 

ʚʦʥʠ ʥʝʡʤʦʚʽʨʥʦ.ʂʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʧʠʪʘʥʥʽ ʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʤʽʥʽʤʽʟʘʮʽʻʶ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʫʩʫʥʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʤʦʞʝ ʙʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʘʨʪ-ʦʙôʻʢʪʠ, ʷʢʽ ʟ ʣʝʛʢʽʩʪʶ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʚ ʤʘʩʠ. 

ʉʫʯʘʩʥʝ ʤʠʩʪʝʮʪʚʦ, ʷʢ ʩʦʮʽʘʣʴʥʝ ʷʚʠʱʝ, ʛʣʦʙʘʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʝʢʦʣʦʛʽʻʶ [2]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʆʞʠʚʠʪʠ ʚʣʘʩʥʠʡ ʛʘʨʜʝʨʦʙ: ʧʝʨʝʰʠʚʘʪʠ, ʘ ʥʝ ʢʫʧʫʚʘʪʠ. URL: https://rubryka.com/article/household-

upcycling/ 

2. ʉʪʝʬʫʨʠʰʠʥʘ ʖ.ʈ., ɹʽʣʠʢ ɸ.ɸ. ɺʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ ʪʘ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʪʚʦʨʯʦʩʪʽ ʩʫʯʘʩʥʠʭ 
ʭʫʜʦʞʥʠʢʽʚ ʽ ʜʠʟʘʡʥʝʨʽʚ. URL: https://molodyivchenyi.ua/index.php/journal/article/view/3135/3104 

3. ʋʪʠʣʽʟʘʮʽʷ ʦʜʷʛʫ. URL: https://xn--80ancaco1ch7azg.xn--j1amh/uk/utilizatsiya-othodov/utilizatsiya-

odezhdy/ 

4. ʑʦ ʪʘʢʝ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ? URL: https://greentalk.com.ua/ua/sho-take-vtorinna-sirovina 
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ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɹʘʭʘʨʠʥʩʴʢʠʡ ɺ.ʖ., 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʤʘʛʽʩʪʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɺʘʣʝʨʢʦ ʈ.ɸ., ʜ.ʩ.-ʛ.ʥ., ʜʦʮ.,  

ʧʨʦʬ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʉʋʊʅɯʉʊʔ ʊɸ ʇʈʀʅʎʀʇʀ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ ʋ ɹʋɼɯɺʅʀʎʊɺɯ 
 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʩʫʯʘʩʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʛʘʨʤʦʥʽʡʥʝ 

ʧʦʻʜʥʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʭʦʜʽʚ 

ʆʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʨʦʟʚʠʪʦʢ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ 

ʥʠʥʽʰʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʚʦʾ ʧʦʪʨʝʙʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʚʽʜʦʙʨʘʞʝʥʘ ʫ ʎʽʣʷʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (SDGs), ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʪʘ ʙʦʨʦʪʴʙʠ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ [1]. 

ɹʫʜʽʚʝʣʴʥʠʡ ʩʝʢʪʦʨ ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʜʦʩʷʛʥʝʥʥʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰʠʭ ʩʧʦʞʠʚʘʯʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʞʝʨʝʣʦʤ ʟʥʘʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʫʜʽʚʣʽ ʬʦʨʤʫʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʛʣʦʙʘʣʴʥʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ, 

ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ [2, 3]. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʥʷʪʪʷ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [4]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ 

ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʫʜʽʚʣʽ - ʚʽʜ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʫʪʠʣʽʟʘʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʙʫʜʽʚʝʣʴ, ʘʣʝ ʡ ʩʫʪʪʻʚʦ 

ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ [5, 6]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʙʫʜʽʚʝʣʴ. ɼʦ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʣʝʞʘʪʴ ʩʠʩʪʝʤʠ ʪʝʧʣʦʽʟʦʣʷʮʽʾ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ smart-ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʷʤʠ [7, 8]. 

ɿʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʽ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʝʣʝʥʽ ʜʘʭʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ 

ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ ʟʥʠʞʝʥʥʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʝʣʴ [9, 10]. 

ʇʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʢʣʶʯʘʶʪʴ 

ʧʨʠʥʮʠʧ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ, 

ʩʦʮʽʘʣʴʥʦʾ ʦʨʽʻʥʪʦʚʘʥʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ (ʨʠʩ. 1). 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʢʦʥʮʝʧʮʽʷ ʙʫʜʽʚʝʣʴ ʽʟ ʤʘʡʞʝ ʥʫʣʴʦʚʠʤ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ (NZEB), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [11]. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʝʣʴ. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʚʠʪʦʢ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʨʦʮʝʩʘʤʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʥʮʝʧʮʽʡ çʨʦʟʫʤʥʠʭ ʤʽʩʪè (smart cities), ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ [7]. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʤʝʥʰʠʪʠ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʈʠʩ. 1. ʆʩʥʦʚʠ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʱʦ ʧʦʻʜʥʫʻ ʝʢʦʣʦʛʽʯʥʽ, 

ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʝʨʝʭʦʜʫ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʾ ʤʦʜʝʣʽ ʨʦʟʚʠʪʢʫ, ʱʦ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ 

ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 
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ɹʝʨʝʟʝʥʩʴʢʘ ʉ.ɺ.,  

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʦʩʚʽʪʽʤ ʩʪʫʧʝʥʝʤ çʙʘʢʘʣʘʚʨè, 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 101 çɽʢʦʣʦʛʽʷè 

ʄʝʣʴʥʠʢ-ʐʘʤʨʘʡ ɺ.ɺ., ʢ.ʩ.-ʛ.ʥ., ʜʦʮ., 

ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɸɺʊʆɿɸʇʈɸɺʅʀʍ ʂʆʄʇʃɽʂʉɯɺ  

ʅɸ ʂʆʄʇʆʅɽʅʊʀ ɼʆɺʂɯʃʃʗ ɺ ʋʄʆɺɸʍ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ  
 

ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʫʨʙʘʥʽʟʘʮʽʾ ʘʚʪʦʟʘʧʨʘʚʥʽ ʢʦʤʧʣʝʢʩʠ (ɸɿʂ) 

ʚʠʩʪʫʧʘʶʪʴ ʥʝʚʽʜôʻʤʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʦʜʥʦʯʘʩ ʟʘʣʠʰʘʶʯʠʩʴ ʜʞʝʨʝʣʘʤʠ ʟʥʘʯʥʦʛʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʻʜʥʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ɸɿʂ 

ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʾʭ ʚʧʣʠʚʫ ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ - ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ˇʨʫʥʪʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʧʣʠʚʫ ʘʚʪʦʟʘʧʨʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ  

ʪʘ ʤʦʞʣʠʚʽ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ 

ʂʦʤʧʦʥʝʥʪ 

ʜʦʚʢʽʣʣʷ 
ɼʞʝʨʝʣʘ ʚʧʣʠʚʫ ʆʩʥʦʚʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʅʘʩʣʽʜʢʠ 

ɸʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ 

ʈʝʟʝʨʚʫʘʨʠ, ʢʦʣʦʥʢʠ, 

ʪʨʘʥʩʧʦʨʪ 

ʃʆʉ, ʙʝʥʟʦʣ, NO , CO, 

CO , ʧʠʣ 

ʇʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, 

ʰʢʦʜʘ ʟʜʦʨʦʚôʶ 

ɺʦʜʥʽ ʨʝʩʫʨʩʠ 
ʉʪʽʢ, ʚʠʪʦʢʠ ʧʘʣʴʥʦʛʦ ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʇɸʈ 

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʰʢʦʜʘ 

ʝʢʦʩʠʩʪʝʤʘʤ 

ˆʨʫʥʪʠ 
ɺʠʪʦʢʠ, ʨʦʟʣʠʚʠ 

ɺʫʛʣʝʚʦʜʥʽ, 

ʥʘʬʪʦʰʣʘʤ 
ɼʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ 

ɹʽʦʪʘ ʂʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʊʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ ɿʥʠʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʃʘʥʜʰʘʬʪ ɹʫʜʽʚʥʠʮʪʚʦ ɸɿʂ ʇʦʨʫʰʝʥʥʷ ʧʦʢʨʠʚʫ ɿʤʽʥʘ ʣʘʥʜʰʘʬʪʫ 

ɺʽʜʭʦʜʠ ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʅʘʬʪʦʰʣʘʤ, ʬʽʣʴʪʨʠ ɺʪʦʨʠʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʤʽʥʫʶʯʠʤ ʥʘʧʨʷʤʦʤ ʚʧʣʠʚʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʥʘ ʷʢʝ ʧʨʠʧʘʜʘʻ 

ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʚʠʢʠʜʽʚ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʻ ʨʝʟʝʨʚʫʘʨʥʠʡ ʧʘʨʢ ʪʘ ʧʘʣʠʚʦʨʦʟʜʘʚʘʣʴʥʽ ʢʦʣʦʥʢʠ, ʱʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʝʤʽʩʽʶ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʙʝʥʟʦʣʫ, ʦʢʩʠʜʽʚ ʥʽʪʨʦʛʝʥʫ ʪʘ ʽʥʰʠʭ ʧʦʣʶʪʘʥʪʽʚ ʫ 

ʧʨʦʮʝʩʘʭ ʟʙʝʨʽʛʘʥʥʷ ʽ ʚʽʜʧʫʩʢʫ ʧʘʣʴʥʦʛʦ. ɺʧʣʠʚ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʟʘʣʠʰʢʠ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʦʯʠʱʝʥʥʷ ʮʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɺʦʜʥʦʯʘʩ ʨʠʟʠʢʠ ʜʣʷ ˇʨʫʥʪʽʚ 

ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡʥʠʭ ʨʦʟʣʠʚʽʚ ʘʙʦ ʚʠʪʦʢʽʚ ʧʘʣʴʥʦʛʦ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʽ 

ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʝʢʦʣʦʛʽʟʘʮʽʷ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʦʙôʻʢʪʽʚ. ɼʦ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ɸɿʂ ʥʘʣʝʞʘʪʴ: 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʨʝʢʫʧʝʨʘʮʽʾ ʧʘʨʽʚ ʧʘʣʠʚʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʣʝʪʢʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʽʥʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʽʟ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʛʝʨʤʝʪʠʯʥʦʩʪʽ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʥʪʨʦʣʶ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ɸɿʂ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʝʘʣʽʟʘʮʽʷ 

ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʤʦʥʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʨʦʞʥʴʦʛʦ ʩʝʨʚʽʩʫ. 

  



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɹʣʠʱʠʢ ɸ.ʖ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʙʘʢʘʣʘʚʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè,  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʤʯʫʢ ʃ.ɯ., ʢ.ʧʝʜ.ʥ., ʜʦʮ. 

ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʃɯʅɯɰ ɿ ʇɽʈɺʀʅʅʆɰ 

ʆɹʈʆɹʂʀ ɿɽʈʅʆɺʀʍ (ʅɸ ʇʈʀʂʃɸɼɯ ʊʆɺ çʉɯɻʅɽʊ-ʎɽʅʊʈè 

ɾʀʊʆʄʀʈʉʔʂʆɰ ʆɹʃɸʉʊɯ) 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʰʫʢʫ ʙʘʣʘʥʩʫ ʤʽʞ ʝʢʦʥʦʤʽʯʥʦʶ ʚʠʛʦʜʦʶ ʪʘ 
ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʘʩʧʽʨʘʮʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʫʰʘʨʦʢ ʜʦʟʚʦʣʷʻ 
ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (ʧʠʣʫ) ʪʘ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ 
ʚʠʤʘʛʘʻ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʝ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʦʙʦʚôʷʟʢʦʚʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
ʤʽʥʽʤʽʟʘʮʽʻʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɼʣʷ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʦʪʫʞʥʽ ʝʣʝʚʘʪʦʨʥʽ 
ʢʦʤʧʣʝʢʩʠ ʥʘ ʢʰʪʘʣʪ ʊʆɺ çʉʽʛʥʝʪ-ʎʝʥʪʨè, ʧʨʦʙʣʝʤʘ ʟʘʧʠʣʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ 
ʛʦʩʪʨʦʶ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʡ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʠʪʠ 
ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʘ ʡ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʝʢʦʣʦʛʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʠʤʦʛ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 
ɿʝʨʥʦʚʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʥʦʤʽʢʠ ʪʘ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ ʷʢ ʢʨʘʾʥʠ, ʪʘʢ ʽ ʩʚʽʪʫ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʚʠʨʦʱʫʚʘʥʥʷ, ʧʝʨʝʨʦʙʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʝʢʩʧʦʨʪ ʟʝʨʥʦʚʠʭ, 
ʟʝʨʥʦʙʦʙʦʚʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʦʶ ʢʫʣʴʪʫʨʦʶ ʪʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʻʪʴʩʷ ʧʰʝʥʠʮʷ, ʭʦʯʘ 
ʢʫʢʫʨʫʜʟʘ ʪʘʢʦʞ ʟʘʡʤʘʻ ʟʥʘʯʥʽ ʧʦʟʠʮʽʾ. ʇʦʧʨʠ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʚʪʦʨʛʥʝʥʥʷʤ ʨʦʩʽʾ, ʋʢʨʘʾʥʘ 
ʧʨʦʜʦʚʞʫʻ ʟʙʠʨʘʪʠ ʟʥʘʯʥʽ ʚʨʦʞʘʾ. ʇʨʦʛʥʦʟʠ ʥʘ 2026 ʨʽʢ ʦʯʽʢʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʙʣʠʟʴʢʦ 56 ʤʣʥ ʪʦʥʥ ʟʝʨʥʦʚʠʭ ʪʘ 
21 ʤʣʥ ʪʦʥʥ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. 
ʇʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʝʨʥʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʙʘʛʘʪʴʤʘ ʚʯʝʥʠʤʠ. ʊʘʢ, ɺ. ɻ. 

ʎʶʧʘ ʪʘ ʆ. ʉ. ɺʦʣʦʰʠʥ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʩʧʽʨʘʮʽʡʥʠʭ ʤʝʨʝʞ ʷʢ ʛʦʣʦʚʥʦʛʦ 
ʯʠʥʥʠʢʘ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʠʣʫ. ʊʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʝʨʥʦʩʫʰʘʨʦʢ ʪʘ ʾʭʥʴʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 
ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʘʭ ʄ.ʉ. ʇʘʱʝʥʢʘ, ʷʢʠʡ ʟʘʟʥʘʯʘʻ, ʱʦ ʟʘʤʽʥʘ ʧʘʣʠʚʥʠʭ ʧʘʣʴʥʠʢʽʚ ʤʦʞʝ ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ 
NO2 ʥʘ 15-20%. ɺʦʜʥʦʯʘʩ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʆ.ʄ. ɸʜʘʤʝʥʢʘ, ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ ʚʠʤʘʛʘʻ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʦʮʽʥʢʫ ʥʝ ʣʠʰʝ ʧʦʚʽʪʨʷ, ʘ ʡ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʦʯʠʱʝʥʥʷ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ, J. Smith et al.) ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʢʣʦʥʥʠʭ 
ʩʝʧʘʨʘʪʦʨʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʨʠʤʠ ʤʦʜʝʣʷʤʠ ɹʎʐ. 
ʊʆɺ çʉʽʛʥʝʪ-ʎʝʥʪʨè ʻ ʩʫʯʘʩʥʠʤ ʝʣʝʚʘʪʦʨʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʧʨʦʪʝ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʠʡʤʘʥʥʷ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʾ ʚʠʤʘʛʘʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʣʽʥʽʾ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ. ɻʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʝʪʘʧʠ 
ʩʝʧʘʨʫʚʘʥʥʷ ʪʘ ʩʫʰʽʥʥʷ, ʜʝ ʫʪʚʦʨʶʻʪʴʩʷ ʟʝʨʥʦʚʠʡ ʧʠʣ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ 
ʚʠʢʠʜʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʨʠʧʘʜʘʻ ʥʘ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʟʘ ʩʢʣʘʜʦʤ ʧʠʣ. 
ʇʨʠ ʽʩʥʫʶʯʽʡ ʩʠʩʪʝʤʽ ʦʯʠʩʪʢʠ (ʮʠʢʣʦʥʠ ʩʝʨʽʾ ʎɿ) ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 85%, ʱʦ ʚ ʧʝʨʽʦʜʠ ʧʽʢʦʚʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʙʣʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ɻɼʂ ʥʘ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʾ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʨʫʢʘʚʥʠʭ ʬʽʣʴʪʨʽʚ ʥʘ ʪʦʯʢʘʭ ʧʝʨʝʩʠʧʘʥʥʷ ʪʘ ʟʘʤʽʥʠ 
ʩʝʧʘʨʘʪʦʨʽʚ ʥʘ ʟʘʢʨʠʪʽ ʤʦʜʝʣʽ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʧʦʚʽʪʨʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʣʦʢʘʣʽʟʫʚʘʪʠ ʜʞʝʨʝʣʘ 
ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʦʙʣʘʜʥʘʥʥʽ. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʠʜʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ 1. 

ʊʘʙʣʠʮʷ 1 
ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʠʜʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ  

ʈʝʯʦʚʠʥʘ ɼʦ ʤʦʜʝʨʥʽʟʘʮʽʾ (ʪ/ʨʽʢ) ʇʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ (ʪ/ʨʽʢ) ɽʬʝʢʪ (%) 

ɿʝʨʥʦʚʠʡ ʧʠʣ 12.4 1.8 -85.5% 

ʆʢʩʠʜʠ ʘʟʦʪʫ (ʚʽʜ ʩʫʰʘʨʦʢ) 3.5 2.9 -17.1% 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 1.2 0.9 -25.0% 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʩʫʰʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʴʥʠʢʽʚ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʠʢʠʜʽʚ NOx 
ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʛʘʟʫ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 
ʟʥʠʞʝʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʇʠʪʘʥʥʷ ʰʫʤʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʫʩʪʠʯʥʠʭ ʝʢʨʘʥʽʚ ʥʘʚʢʦʣʦ ʧʦʪʫʞʥʠʭ 

ʚʝʥʪʠʣʷʪʦʨʽʚ. ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʨʽʚʝʥʴ ʰʫʤʫ ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʟ 85 ʜɹɸ ʜʦ 60 ʜɹɸ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ ʜʣʷ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʾ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʟʙʦʨʫ ʪʘ ʧʨʝʩʫʚʘʥʥʷ 
ʚʽʜʭʦʜʽʚ ʦʯʠʱʝʥʥʷ (ʣʫʰʧʠʥʥʷ, ʙʠʪʝ ʟʝʨʥʦ). ɿʘʤʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʩʪʦ ʥʝʙʘ, ʮʽ ʚʽʜʭʦʜʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʢʦʪʝʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ 
ʚʽʜʦʙʨʘʞʝʥʘ ʫ ʟʤʝʥʰʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʣʘʪʝʞʽʚ (ʪʘʙʣ. 2). ʂʨʽʤ ʧʨʷʤʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʚʠʛʦʜʠ, ʊʆɺ çʉʽʛʥʝʪ-ʎʝʥʪʨè 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʦʪʨʠʤʫʻ ʩʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ - ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʘʨʛ ʚʽʜ ʤʝʰʢʘʥʮʽʚ 
ʥʘʚʢʦʣʠʰʥʽʭ ʩʽʣ (ʟʦʢʨʝʤʘ ʩ. ɸʥʜʨʫʰʢʠ). 

ʊʘʙʣʠʮʷ 2 
ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ 

ʇʦʢʘʟʥʠʢ ɹʘʟʦʚʠʡ ʩʪʘʥ (ʛʨʥ/ʨʽʢ) ʇʨʦʝʢʪʥʠʡ ʩʪʘʥ (ʛʨʥ/ʨʽʢ) ʈʽʟʥʠʮʷ (ʝʢʦʥʦʤʽʷ) 

ʇʦʜʘʪʦʢ ʟʘ ʚʠʢʠʜʠ ʧʠʣʫ 15400 2250 13150 

ʇʦʜʘʪʦʢ ʟʘ CO2 98000 82500 15500 

ʈʘʟʦʤ 113400 84750 28650 

 
ɿʘʙʨʫʜʥʝʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ - ʮʝ ʢʨʠʪʠʯʥʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʢʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢ çʉʽʛʥʝʪ-ʎʝʥʪʨè. ɼʣʷ ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʢʦʥʪʨʦʣʴ ʯʠʩʪʦʪʠ ʟʝʨʥʘ 
ʧʦʯʠʥʘʻʪʴʩʷ ʱʝ ʚ ʧʦʣʽ ʡ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ ʝʣʝʚʘʪʦʨʽ. 
ʋʢʨʘʾʥʩʴʢʝ ʟʝʨʥʦ ʧʨʦʭʦʜʠʪʴ ʩʫʚʦʨʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʢʦʨʜʦʥʽ. ʅʘʷʚʥʽʩʪʴ ʢʘʨʘʥʪʠʥʥʠʭ ʙʫʨôʷʥʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʘʤʙʨʦʟʽʾ) ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʠ ʤʽʢʦʪʦʢʩʠʥʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʝʨʥʝʥʥʷ ʚʩʽʻʾ ʧʘʨʪʽʾ ʪʘ ʚʝʣʠʯʝʟʥʠʭ ʰʪʨʘʬʽʚ. 
ɿʝʨʥʦ ʥʘ ʝʣʝʚʘʪʦʨʘʭ ʊʆɺ çʉʽʛʥʝʪ-ʎʝʥʪʨè ʦʮʽʥʶʶʪʴ ʟʛʽʜʥʦ ʟ ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ɼʉʊʋ). ɼʣʷ ʢʦʞʥʦʾ 
ʢʫʣʴʪʫʨʠ ʽʩʥʫʶʪʴ ʩʚʦʾ ʢʨʠʪʝʨʽʾ, ʘʣʝ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʜʽʣʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ (ʤʘʻ 
ʙʫʪʠ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʦʪʝʤʥʽʥʥʷ ʘʙʦ ʟʥʝʙʘʨʚʣʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʘʤʦʟʽʛʨʽʚʘʥʥʷ ʘʙʦ ʫʨʘʞʝʥʥʷ 
ʛʨʠʙʢʦʤ ʪʘʢʦʞ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʧʘʭ ʧʣʽʩʥʷʚʠ, ʩʦʣʦʜʫ (ʦʟʥʘʢʘ ʧʨʦʨʦʩʪʘʥʥʷ), ʟʘʪʭʣʦʩʪʽ ʘʙʦ ʩʪʦʨʦʥʥʽʭ ʨʝʯʦʚʠʥ (ʛʘʩ, 
ʭʽʤʽʢʘʪʠ), ʟʝʨʥʦ ʤʘʻ ʙʫʪʠ ʟʜʦʨʦʚʠʤ, ʥʝ ʛʨʽʪʠʩʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʪʝʨʤʦʰʪʘʥʛʦʶ) ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ. 
ʊʷʞʢʽ ʤʝʪʘʣʠ ʦʭʦʧʣʶʶʪʴ ʥʠʟʢʫ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʪʘʢʠʭ ʷʢ ʢʘʜʤʽʡ, ʮʠʥʢ, ʤʽʜʴ, ʨʪʫʪʴ, ʤʠʰ'ʷʢ, ʩʚʠʥʝʮʴ) (ʨʠʩ.1.), 

ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʟʜʘʪʥʘ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʥʘ ʦʨʛʘʥʽʟʤ ʫ ʮʽʣʦʤʫ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ 
ʢʘʪʝʛʦʨʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʦʪʨʘʧʣʷʶʪʴ ʪʘʢʦʞ ʮʠʥʢ ʪʘ ʤʽʜʴ, ʷʢʽ, ʙʫʜʫʯʠ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʤʽʥʫ 
ʨʝʯʦʚʠʥ, ʧʨʦʪʝ ʩʪʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʦʪʨʫʡʥʠʤʠ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʽ. 

 
ʈʠʩ. 1. ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʟʝʨʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ (ʤʛ/ʢʛ) 
ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʽʥʽʾ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʦʚʠʭ ʥʘ ʊʆɺ çʉʽʛʥʝʪ-

ʎʝʥʪʨè ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. ɿʘʤʽʥʘ ʟʘʩʪʘʨʽʣʠʭ ʮʠʢʣʦʥʽʚ ʥʘ 
ʨʫʢʘʚʥʽ ʬʽʣʴʪʨʠ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʘʣʴʥʠʢʽʚ ʩʫʰʠʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʧʠʣʫ ʥʘ 85%, ʘ 
ʦʢʩʠʜʽʚ ʘʟʦʪʫ - ʥʘ 17%. ʎʝ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʫʻ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʡ ʧʨʠʚʦʜʠʪʴ 
ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʞʦʨʩʪʢʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʦʯʠʱʝʥʥʷ ʫ ʚʣʘʩʥʫ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʩʪʚʦʨʶʻ ʟʘʤʢʥʝʥʠʡ ʮʠʢʣ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʻ ʧʨʠʢʣʘʜʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 
ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 
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ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 
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ʋʇʈɸɺʃɯʅʅʗ ʃɯʉʆɺʀʄʀ ɽʂʆʉʀʉʊɽʄɸʄʀ 
 

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɿʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʦʚʢʽʣʣʷ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ ʽ ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʘʢʪʫʘʣʽʟʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʩʪʫʧʦʚʦ 

ʫʪʚʝʨʜʞʫʻʪʴʩʷ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʝʢʦʣʦʛʽʯʥʦʾ, ʷʢ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʚ ʤʝʞʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʜʝ ʚʦʥʘ ʟʘʢʨʽʧʣʝʥʘ ʫ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʪʘ ʧʦʣʽʪʠʢʘʭ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʘ ʪʘʢʦʞ ʫ ʢʦʥʪʝʢʩʪʽ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʢʫʨʩʫ ʋʢʨʘʾʥʠ, ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʧʨʠʥʮʠʧʽʚ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ 

ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʟʙʝʨʝʞʝʥʥʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʝʨʞʘʚʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫʧʨʘʚʣʽʥʥʷ. ʇʦʧʨʠ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ 

ʣʽʩʠʩʪʦʩʪʽ - ʚʩʴʦʛʦ 15,9 ʚʽʜʩʦʪʢʘ ʪʝʨʠʪʦʨʽʾ [1] - ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʋʢʨʘʾʥʽ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ 

ʚ ʜʝʨʞʘʚʽ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʾ ʪʘ ʚʧʣʠʚʫ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʪʘʢ ʽ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ. ʃʽʩʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʾʭʥʽʡ ʩʪʘʥ, ʩʪʽʡʢʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ 

ɻʨʫʧʘ ʬʘʢʪʨʽʚ ʇʨʠʢʣʘʜʠ ʚʧʣʠʚʫ ʅʘʩʣʽʜʢʠ 

ʂʣʽʤʘʪʠʯʥʽ ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʩʫʭʠ, 

ʟʤʽʥʘ ʨʝʞʠʤʫ ʦʧʘʜʽʚ 

ʆʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ɹʽʦʪʠʯʥʽ ʐʢʽʜʥʠʢʠ, ʭʚʦʨʦʙʠ, ʽʥʚʘʟʽʡʥʽ ʚʠʜʠ ʇʦʨʫʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ɸʥʪʨʦʧʦʛʝʥʥʽ ɺʠʨʫʙʢʠ, ʫʨʙʘʥʽʟʘʮʽʷ, ʟʘʙʨʫʜʥʝʥʥʷ ɼʝʛʨʘʜʘʮʽʷ ʝʢʦʩʠʩʪʝʤ 

ɺʽʡʩʴʢʦʚʽ ʇʦʞʝʞʽ, ʚʠʙʫʭʠ, ʧʝʨʝʩʫʚʘʥʥʷ 

ʪʝʭʥʽʢʠ 

ʈʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʬʨʘʛʤʝʥʪʘʮʽʷ 

ʣʽʩʽʚ 

 

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʣʽʩʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʩʪʘʣʠ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʠʣʝʥʦʛʦ ʜʦʛʣʷʜʫ. 

ʉʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʛʨʫʧ ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʪʘʢ ʽ ʟʨʦʩʪʘʶʯʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ, 

ʟʦʢʨʝʤʘ ʚʽʡʩʴʢʦʚʠʡ, ʪʠʩʢ. ʉʘʤʝ ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʽʚ ʢʨʘʾʥʠ. 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʽʥʪʝʛʨʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʢ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. ʊʘʢ, ʥʘ 7-̔ ʡ ʂʦʥʬʝʨʝʥʮʽʾ ʩʪʦʨʽʥ 

ʂʦʥʚʝʥʮʽʾ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (GOP-7) ʫ 2004 ʨʦʮʽ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ ʻ 

ʧʨʠʢʣʘʜʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʮʴʦʛʦ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʡʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ [2, 3]. ɺ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ [4]. ɿʛʽʜʥʦ ʟ 

ʦʬʽʮʽʡʥʠʤ ʪʣʫʤʘʯʝʥʥʷʤ, ʧʨʠʡʥʷʪʠʤ ʥʘ 5-ʡ ʂʦʥʬʝʨʝʥʮʽʾ ʉʪʦʨʽʥ ʂʦʥʚʝʥʮʽʷ ʧʨʦ ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

(COP-5) ʫ 2000 ʨʦʮʽ, ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ - ʮʝ ʩʪʨʘʪʝʛʽʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ, ʚʦʜʥʠʤʠ ʪʘ 

ʞʠʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʾʭ ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʩʪʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʘ ʟʘʩʘʜʘʭ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ [5]; ʚ 

ʪʦʡ ʞʝ ʯʘʩ ʚ ʰʠʨʰʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʝ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʝʦʨʽʾ ʩʠʩʪʝʤ [7]. ɺ ʦʩʥʦʚʽ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʣʝʞʠʪʴ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʩʠʩʪʝʤ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʁʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʩʪʘʥʦʚʣʷʪʴ ʫʟʘʛʘʣʴʥʝʥʽ ʧʨʠʥʮʠʧʠ, ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ (ʪʘʙʣ. 2) [6].  

 

 

 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

371 

ʊʘʙʣʠʮʷ 2 

ʇʨʠʥʮʠʧʠ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

ʇʨʠʥʮʠʧ ʉʫʪʥʽʩʪʴ 

ʎʽʣʽʩʥʽʩʪʴ ʈʦʟʛʣʷʜ ʝʢʦʩʠʩʪʝʤʠ ʷʢ ʻʜʠʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ɺʽʜʢʨʠʪʽʩʪʴ ɺʟʘʻʤʦʜʽʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʅʝʣʽʥʽʡʥʽʩʪʴ ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʜʠʥʘʤʽʢʠ ʟʤʽʥ 

ɸʜʘʧʪʠʚʥʽʩʪʴ ɿʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʂʦʝʚʦʣʶʮʽʡʥʽʩʪʴ ɺʟʘʻʤʦʟʘʣʝʞʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʊʝʤʧʦʨʘʣʴʥʽʩʪʴ ʋʨʘʭʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ 
 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʽ ʾʭʥʽʭ ʧʦʩʣʫʛ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ 

ʪʘʢʦʞ ʢʨʽʟʴ ʧʨʠʟʤʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɿ ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 

ʇʦʨʽʚʥʷʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ 

ʂʨʠʪʝʨʽʡ ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ɽʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ 

ʆʙô̒ ʢʪ 

ʫʧʨʘʚʣʽʥʥʷ 

ʆʢʨʝʤʽ ʨʝʩʫʨʩʠ 

(ʜʝʨʝʚʠʥʘ) 

ɽʢʦʩʠʩʪʝʤʘ ʚ ʮʽʣʦʤʫ ʂʨʘʾʥʠ ɭʉ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʜʰʘʬʪʘʤʠ 

ʆʩʥʦʚʥʘ 

ʤʝʪʘ 

ɽʢʦʥʦʤʽʯʥʘ ʚʠʛʦʜʘ ɹʘʣʘʥʩ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ 

ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 

(ʩʪʨʘʪʝʛʽʾ ɭʉ) 

ʏʘʩʦʚʠʡ 

ʛʦʨʠʟʦʥʪ 

ʂʦʨʦʪʢʦ- ʪʘ 

ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ 

ɼʦʚʛʦʩʪʨʦʢʦʚʠʡ ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʧʨʦʛʨʘʤʠ (ʜʦ 2030-

2050 ʨʨ.) 

ɺʨʘʭʫʚʘʥʥʷ 

ʬʘʢʪʦʨʽʚ 

ʆʙʤʝʞʝʥʝ ʂʦʤʧʣʝʢʩʥʝ ɺʢʣʶʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʈʝʘʢʮʽʷ ʥʘ 

ʟʤʽʥʠ 

ʈʝʘʢʪʠʚʥʘ ɸʜʘʧʪʠʚʥʘ ɸʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ (adaptive 

management) 

ʈʦʣʴ ʣʶʜʠʥʠ ʂʦʨʠʩʪʫʚʘʯ ʨʝʩʫʨʩʽʚ ʏʘʩʪʠʥʘ ʝʢʦʩʠʩʪʝʤʠ ʇʽʜʭʽʜ çnature-based solutionsè 
 

ʋ ʨʦʙʦʪʽ ʫʟʘʛʘʣʴʥʝʥʦ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʟʨʦʩʪʘʶʯʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʘ ʚʽʡʩʴʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʢʣʽʤʘʪʠʯʥʽ, ʙʽʦʪʠʯʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ 

ʚʦʻʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʢʦʤʧʣʝʢʩʥʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʽʡ ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʩʪʽʡʢʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʅʘ 

ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʨʠʨʦʜʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʣʶʜʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʬʝʢʪʠʚʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʁʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʨʠʷʻ ʛʘʨʤʦʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ 

ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ, ʘ ʪʘʢʦʞ ʫʟʛʦʜʞʝʥʥʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʟ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ɹʫʜʦʚʩʴʢʠʡ ʂ.ʆ., ʩʪʫʜʝʥʪ, 2 ʢʫʨʩ, ɸʃ-42, ʅʅ ɯɸʊ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʨʝʙʝʥʶʢ ʊ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɺʇʃʀɺ ʈɸʂɽʊʅʆɻʆ ʇɸʃʀɺɸ ʅɸ ʆʉʅʆɺɯ ʅɼʄɻ ʊɸ ɸʊ ʅɸ ʅɸɺʂʆʃʀʐʅɭ 

ʉɽʈɽɼʆɺʀʑɽ 
 

ʈʦʟʚʠʪʢʦʢ ʨʘʢʝʪʥʦʾ ʪʝʭʥʽʢʠ ʧʦʩʪʽʡʥʦ ʚʠʤʘʛʘʚ ʧʦʰʫʢʫ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʧʘʣʠʚ (ʧʘʨʠ ʧʘʣʠʚʦ + ʦʢʠʩʥʠʢ) 

ʟ ʷʢʫʤʦʛʘ ʚʠʱʠʤ ʧʠʪʦʤʠʤ ʽʤʧʫʣʴʩʦʤ. ɺʦʜʥʦʯʘʩ ʜʦ ʧʘʣʠʚʘ ʚʠʩʫʚʘʣʠʩʴ ʽ ʽʥʰʽ ʚʠʤʦʛʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʩʦʢʘ 

ʝʥʝʛʝʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʙʘʢʘʭ. ʎʽ ʚʠʤʦʛʠ ʟʫʤʦʚʠʣʠ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʜʷʥʩʴʢʦʤʫ ʩʦʶʟʽ, ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʫ (ʅɼʄɻ, 

ʛʝʧʪʠʣ) ʫ ʷʢʦʩʪʽ ʧʣʠʚʘ ʪʘ ʘʟʦʪʥʦʛʦ ʪʝʪʨʘʦʢʩʠʜʫ (ɸʊ, ʘʤʽʪ) ʫ ʷʢʦʩʪʽ ʦʢʠʩʥʠʢʘ. ʊʘʢʘ ʧʘʨʘ ʟʘʙʘʟʧʝʯʫʚʘʣʘ 

ʚʠʱʠʡ ʧʠʪʦʤʠʡ ʽʤʧʫʣʴʩ ʥʽʞ ʧʘʨʘ ʚʠʩʦʢʦʦʯʠʱʝʥʠʡ ʢʝʨʩʦʥ + LOX, ʧʣʶʩ ʪʘʢʽ ʩʠʩʪʝʤʠ ʥʝ ʧʦʪʨʝʙʫʚʘʣʠ 

ʢʨʽʦʛʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʷʢ ʧʘʨʘ LOH + LOX, ʽ ʤʦʛʣʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠʩʴ ʚʩʝʨʝʣʠʥʽ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʙʫʣʘ ʾʾ ʪʦʢʩʠʯʥʽʩʪʴ.  

ʅɼʄɻ - ʮʝ ʙʝʟʢʦʣʽʨʥʘ ʧʨʦʟʦʨʘ ʨʽʜʠʥʘ ʟ ʨʽʟʢʠʤ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ, ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʘʤʽʦʥʽʚ. ɼʘʥʘ 

ʩʧʦʣʫʢʘ ʤʘʻ ʭʽʤʽʯʥʫ ʬʦʨʤʫʣ (CH3)2NNH2. ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʅɼʄɻ ʩʪʘʥʦʚʠʪʴ +63,1 ÁC, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ī57,78 ÁC, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʡʦʛʦ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ ʟʘ ʢʽʤʥʘʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʅɼʄɻ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʢʘʥʮʝʨʦʛʝʥʥʦʶ ʪʘ 

ʤʫʪʘʮʽʡʥʦʶ ʜʽʻʶ. ʋ ʣʶʜʠʥʠ ʚʽʥ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʜʨʘʟʥʝʥʥʷ ʩʣʠʟʪʠʭ ʦʙʦʣʦʥʦʢ ʦʯʝʡ, ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʪʘ ʣʝʛʝʥʴ, ʟʙʫʜʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʣʘʜʠ ʢʠʰʢʽʚʥʠʢʘ. ʗʢ ʛʝʧʘʪʦʪʦʢʩʠʯʥʘ ʦʪʨʫʪʘ, ʚʽʥ 

ʩʧʨʠʯʠʥʷʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʧʘʨʝʥʭʽʤʠ ʧʝʯʽʥʢʠ ʪʘ ʧʦʨʫʰʝʥʥʷ ʾʾ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ.  

ɿʘ ʢʦʜʠʬʽʢʘʮʽʻʶ NFPA 704 ʛʝʪʠʣ ʤʘʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ - 4, ʱʦ ʛʦʚʦʨʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʥʘʚʽʪʴ ʜʫʞʝ ʢʦʨʦʪʢʦʯʘʩʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʤʝʨʪʴ ʘʙʦ ʟʥʘʯʥʽ ʟʘʣʠʰʢʦʚʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ. 

ʅʝ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʤ ʚ ʮʽʡ ʧʘʨʽ ʻ ʦʢʠʩʥʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʟʦʪʥʠʤ ʪʝʪʨʘʦʢʠʜʦʤ.  ɼʘʥʘ ʩʧʦʣʫʢʘ ʤʘʻ 

ʬʦʨʤʫʣʫ N2O4. ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ɸʊ ʩʪʘʥʦʚʠʪʴ +21,15 ÁC, ʘ ʢʨʠʩʪʘʣʟ̔ʘʮʽʾ ī11 ÁC.  

ɸʟʦʪʥʠʡ ʪʝʪʨʘʦʢʩʠʜ ʪʝʞ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʥʘʜʟʚʠʯʘʡʥʦ 

ʪʦʢʩʠʯʥʠʡ ʘʛʨʝʩʠʚʥʠʡ ʦʢʠʩʥʠʢ. ɺ ʥʝʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʜʨʘʟʥʝʥʥʷ ʣʝʛʝʥʴ, ʧʨʠ 

ʚʝʣʠʢʠʭ ʜʦʟʫʚʘʥʥʷʭ - ʥʘʙʨʷʢ. ɿʘ ʢʦʜʠʬʽʢʘʮʽʻʶ NFPA 704 ɸʊ ʤʘʻ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ 3. 

ʇʨʠ ʧʦʻʥʘʥʥʽ ʧʘʣʠʚʘ ʪʘ ʦʢʠʩʥʠʢʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʩʫʤʽʰ ʟʘʧʘʣʶʻʪʴʩʷ ʩʘʤʦʯʠʥʥʦ, ʱʦ ʻ ʱʝʦʜʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʧʘʨʠ. ɺ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʘʢʮʽʷ (1) 

 

(CH3)2NH2+2N2O4 = 3N2+4H2O+2CO2 (1) 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʢʮʽʾ ʻ ʧʨʠʨʦʜʥʽ ʜʣʷ ʘʪʤʦʩʬʝʨʠ ʘʟʦʪ, ʚʦʜʘ ʪʘ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ʆʜʥʘʢ ʧʘʣʠʚʦ, ʦʩʦʙʣʠʚʦ 

ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʦʣʴʦʪʫ, ʟʛʦʨʘʻ ʥʝ ʧʦʚʥʽʩʪʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʠʜʫ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʷʢ 

ʧʘʣʠʚʘ, ʪʘʢ ʽ ʦʢʠʩʥʠʢʘ. ʇʨʦ ʮʝ ʩʠʛʥʘʣʽʟʫʻ ʙʫʨʦ-ʧʦʤʘʨʘʥʯʝʚʡ ʚʽʜʪʽʥʦʢ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʨʠʩ. 1).  

 
ʈʠʩ. 1 

ʂʦʣʠ ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥ (ʅɼʄɻ) ʧʦʪʨʘʧʣʷʻ ʫ ˇʨʫʥʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʽʥ ʯʘʩʪʢʦʚʦ 

ʘʜʩʦʨʙʫʻʪʴʩʷ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ ˇʨʫʥʪʫ, ʪʦʜʽ ʷʢ ʨʝʰʪʘ ʟ ʯʘʩʦʤ ʟʘʟʥʘʻ ʜʝʛʨʘʜʘʮʽʾ, ʦʢʠʩʣʝʥʥʷ, ʨʦʟʢʣʘʜʫ 

ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ. ʍʦʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʘʤʦʛʦ ʅɼʄɻ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʚʞʝ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ ʪʨʴʦʭ ʨʦʢʽʚ, ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ 

ʜʠʤʝʪʠʣʛʽʜʨʘʟʦʥʫ ʬʦʨʤʘʣʴʜʝʛʽʜʫ (FDMH) ʪʘ ʪʝʪʨʘʤʝʪʠʣʪʝʪʨʘʟʝʥʫ (TMT), ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ 

ʧʦʭʽʜʥʠʭ ʩʧʦʣʫʢ.  

ʅɼʄɻ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʜʣʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʯʝʨʝʟ ʩʚʦʶ ʥʝʦʙʤʝʞʝʥʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ ʪʘ 

ʚʠʩʦʢʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. ʇʦʪʨʘʧʣʷʶʯʠ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ, ʚʽʥ ʰʚʠʜʢʦ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʟʥʘʯʥʽ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʪʨʠʤʫʶʯʠʩʴ ʤʝʭʘʥʽʯʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ˇʨʫʥʪʫ. ʋ ʚʦʜʥʦʤʫ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʩʝʨʝʜʦʚʠʱʽ ʩʧʦʣʫʢʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʨʦʢʘʤʠ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʢʠʩʥʶ. ʇʨʦʮʝʩʠ ʡʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʫ ʚʦʜʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʢʨʘʡ 

ʧʦʚʽʣʴʥʦ, ʘ ʧʨʠ ʦʢʠʩʣʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʱʝ ʙʽʣʴʰ ʩʪʽʡʢʽ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʢʘʥʮʝʨʦʛʝʥʠ, ʪʘʢʽ ʷʢ ʅɼʄɸ 

(ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥ), ʱʦ ʨʦʙʠʪʴ ʚʦʜʫ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʤʽʟʝʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʢʦʩʤʦʜʨʦʤʫ çɹʘʡʢʦʥʫʨè ʪʘ ʨʘʡʦʥʽʚ ʧʘʜʽʥʥʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʩʪʫʧʝʥʽʚ ʨʘʢʝʪ-ʥʦʩʽʾʚ, ʚʢʘʟʫʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʦʩʝʨʝʜʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʦʤ (ʅɼʄɻ) ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʡʦʛʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʦʧʨʠ 

ʚʠʩʦʢʫ ʣʝʪʢʽʩʪʴ ʪʘ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʩʧʦʣʫʢʠ, ʾʾ ʜʝʛʨʘʜʘʮʽʷ ʚ ʘʨʠʜʥʠʭ ʫʤʦʚʘʭ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʩʧʨʠʯʠʥʷʻ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦ ʩʪʽʡʢʽʰʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʽʰʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʯʝʨʝʟ 15-20 ʨʦʢʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ 

ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚ ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʘʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʤʘʨʢʝʨʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʘʢʽ ʷʢ ʤʝʪʠʣ, 

ʪʨʽʘʟʦʣ, ʧʽʨʘʟʠʥʠ ʪʘ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʡ ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥ (ʅɼʄɸ), ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʠʭ ʫ çʛʘʨʷʯʠʭ ʪʦʯʢʘʭè 

ʨʦʟʣʠʚʽʚ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʘʟʦʪʥʦʛʦ ʪʝʪʨʘʦʢʩʠʜʫ (AT) ʥʘ ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʚ ʨʘʡʦʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʘʢʝʪʥʦ-

ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʮʝʩʘʤʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʢʠʩʣʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʧʦʣʫʢʠ 

ʫ ʤʽʥʝʨʘʣʴʥʽ ʬʦʨʤʠ ʘʟʦʪʫ. ʇʨʠ ʢʦʥʪʘʢʪʽ ʟ ˇʨʫʥʪʦʚʦʶ ʚʦʣʦʛʦʶ AT ʜʝʛʨʘʜʫʻ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʟʦʪʥʦʾ ʪʘ 

ʘʟʦʪʠʩʪʦʾ ʢʠʩʣʦʪ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʜʝʩʪʨʫʢʮʽʶ ʤʽʥʝʨʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʩʫʙʩʪʨʘʪʫ. ʅʘʩʪʫʧʥʘ ʥʽʪʨʠʬʽʢʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʥʦʤʘʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʽ 

ʥʽʪʨʠʪʽʚ, ʷʢʽ ʯʝʨʝʟ ʚʠʩʦʢʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʩʪʘʥʦʚʣʷʪʴ ʧʨʷʤʫ ʟʘʛʨʦʟʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʠʪʴ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʩʧʽʣʴʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʟʘʣʠʰʢʽʚ ʦʢʠʩʣʶʚʘʯʘ (ɸʊ) ʪʘ 

ʧʘʣʠʚʘ (ʅɼʄɻ), ʱʦ ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥʫ, ʧʽʜʚʠʱʫʶʯʠ ʩʫʤʘʨʥʫ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ 

ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʫʨʘʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ. 

ʆʢʨʽʤ ʚʧʣʠʚʫ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ 

ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʫ (ʅɼʄɻ) ʪʘ ʘʟʦʪʥʦʛʦ ʪʝʪʨʘʦʢʩʠʜʫ (ɸʊ) ʧʽʜ ʯʘʩ ʰʪʘʪʥʦʛʦ ʧʘʜʽʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʩʪʫʧʝʥʽʚ ʘʙʦ ʘʚʘʨʽʡ ʧʦʪʨʘʧʣʷʻ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʠʢʠʜʠ ɸʊ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʛʘʟʦʧʦʜʽʙʥʠʡ 

ʜʽʦʢʩʠʜ ʘʟʦʪʫ, ʫʪʚʦʨʶʶʯʠ ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ çʙʫʨʽ ʭʤʘʨʠè. ʇʽʜ ʜʽʻʶ ʚʽʪʨʫ ʚʦʥʠ ʟʜʘʪʥʽ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʥʘ 

ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʝʧʽʮʝʥʪʨʫ, ʩʧʨʠʯʠʥʷʶʯʠ ʚʠʧʘʜʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʢʠʩʣʦʪʥʠʭ ʦʧʘʜʽʚ, ʛʦʩʪʨʽ ʭʽʤʽʯʥʽ ʦʧʽʢʠ 

(ʥʝʢʨʦʟʠ) ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ ʪʘ ʪʦʢʩʠʯʥʝ ʫʨʘʞʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʩʮʝʚʦʾ 

ʬʘʫʥʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʧʘʨʠ ʪʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʘʝʨʦʟʦʣʽ ʅɼʄɻ ʦʩʽʜʘʶʪʴ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʽ ʧʨʦʥʠʢʘʶʪʴ ʫ 

ʪʢʘʥʠʥʠ ʯʝʨʝʟ ʧʨʦʜʠʭʠ, ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʯʠ ʘʨʝʘʣ ʭʽʤʽʯʥʦʛʦ ʩʪʨʝʩʫ. 

ʅʘ ʧʨʠʢʣʘʜ, ʘʚʘʨʽʷ ʨʘʢʝʪʠ-ʥʦʩʽʷ çʇʨʦʪʦʥ-ʄè ʫ 2013 ʨʦʮʽ ʧʨʠʟʚʝʣʘ ʜʦ ʪʷʞʢʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, 

ʩʧʨʠʯʠʥʠʚʰʠ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ ʤʘʩʰʪʘʙʥʝ 

ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʤʽʩʮʽ ʧʘʜʽʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʢʨʠʪʠʯʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʛʝʧʪʠʣʫ (ʅɼʄɻ), ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ ʚʽʜ 1,4 ʜʦ 

5200 ʨʘʟʽʚ ʥʘ ʧʣʦʱʽ 3600 ʤ2, ʪʦʜʽ ʷʢ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʦʢʠʩʣʶʚʘʯʘ (ɸʊ) ʦʭʦʧʠʣʠ ʪʝʨʠʪʦʨʽʶ ʫ 8314 ʤ2.  

ʆʩʦʙʣʠʚʘ ʥʝʙʝʟʧʝʢʘ ʽʥʮʠʜʝʥʪʫ ʧʦʣʷʛʘʣʘ ʚ ʧʦʜʘʣʴʰʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʅɼʄɻ ʫ ʱʝ ʙʽʣʴʰ ʪʦʢʩʠʯʥʫ ʪʘ 

ʢʘʥʮʝʨʦʛʝʥʥʫ ʩʧʦʣʫʢʫ - N-ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥ (ʅɼʄɸ), ʷʢʘ ʚʠʷʚʣʷʣʘʩʷ ʚ ˇʨʫʥʪʘʭ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʯʦʪʠʨʴʦʭ ʝʪʘʧʽʚ ʜʝʪʦʢʩʠʢʘʮʽʾ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʢʘʣʽʶ. 

ɺʠʩʥʦʚʦʢ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦʾ ʧʘʨʠ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ ʜʠʤʝʪʠʣʛʽʜʨʘʟʠʥʫ ʪʘ ʘʟʦʪʥʦʛʦ ʪʝʪʨʘʦʢʩʠʜʫ, 

ʧʦʧʨʠ ʾʾ ʚʠʩʦʢʫ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʛʘʣʫʟʽ, 

ʟʫʤʦʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʪʘ ʙʘʛʘʪʦʚʝʢʪʦʨʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʰʚʠʜʢʘ ʧʝʨʚʠʥʥʘ ʜʝʛʨʘʜʘʮʽʷ ʅɼʄɻ ʫ ˇʨʫʥʪʽ ʥʝ ʦʟʥʘʯʘʻ ʜʝʪʦʢʩʠʢʘʮʽʶ, ʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʽ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥʫ, ʷʢʠʡ ʯʝʨʝʟ 

ʥʝʦʙʤʝʞʝʥʫ ʨʦʟʯʠʥʥʽʩʪʴ ʪʘ ʥʠʟʴʢʫ ʩʦʨʙʘʮʽʶ ʟʜʘʪʥʠʡ ʚʽʣʴʥʦ ʤʽʛʨʫʚʘʪʠ ʫ ʛʣʠʙʦʢʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʎʝʡ 

ʧʨʦʮʝʩ ʧʦʩʠʣʶʻʪʴʩʷ ʘʛʨʝʩʠʚʥʠʤ ʚʧʣʠʚʦʤ ʘʟʦʪʥʦʛʦ ʪʝʪʨʘʦʢʩʠʜʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʪʽʡʢʝ ʟʘʢʠʩʣʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ, ʜʝʩʪʨʫʢʮʽʶ ʤʽʥʝʨʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ˇʨʫʥʪʫ ʪʘ ʤʦʙʽʣʽʟʘʮʽʶ ʪʦʢʩʠʯʥʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ 

ʙʽʦʜʦʩʪʫʧʥʽ ʬʦʨʤʠ. ʉʠʥʝʨʛʝʪʠʯʥʘ ʚʟʘʻʤʦʜʽʷ ʟʘʣʠʰʢʽʚ ʧʘʣʠʚʘ ʪʘ ʦʢʠʩʣʶʚʘʯʘ ʚ ʘʨʠʜʥʠʭ ʫʤʦʚʘʭ ʩʪʝʧʦʚʦʾ 

ʟʦʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʦʩʝʨʝʜʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ çʧʨʠʭʦʚʘʥʠʭè ʭʽʤʽʯʥʠʭ 

ʘʥʦʤʘʣʽʡ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʣʦʢʘʣʴʥʽ ʙʽʦʮʝʥʦʟʠ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ ʽ ʧʦʪʨʝʙʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʨʘʪʝʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʝʨʠʪʦʨʽʡ. 
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ɺʘʣʝʨʢʦ ɯ.ʉ., 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʤʘʛʽʩʪʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʝʨʘʩʠʤʯʫʢ ʃ.ʆ., 

ʢ.ʩ.-ʛ.ʥ., ʜʦʮ., ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ ʃɯʉʆɺʆʄʋ 

ɻʆʉʇʆɼɸʈʉʊɺɯ ʊɸ ʄʆʅɯʊʆʈʀʅɻʋ ɹɯʆʈɯɿʅʆʄɸʅɯʊʊɯ 
 

ʃʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, 

ʟʙʝʨʝʞʝʥʥʽ ʢʣʽʤʘʪʠʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʦʜʥʦʯʘʩ ʩʫʯʘʩʥʽ ʚʠʢʣʠʢʠ, 

ʟʦʢʨʝʤʘ ʥʝʟʘʢʦʥʥʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʦʪʨʝʙʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ [1, 2]. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʮʽʥʢʘʭ, ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʦʙʤʝʞʝʥʠʤ ʧʨʦʩʪʦʨʦʚʠʤ 

ʦʭʦʧʣʝʥʥʷʤ ʽ ʥʠʟʴʢʦʶ ʦʧʝʨʘʪʠʚʥʽʩʪʶ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ [1]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʻ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʣʽʩʽʚ. 

ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ ʽ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʣʦʱ ʣʽʩʽʚ, ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʨʦʩʣʠʥʥʦʤʫ 

ʧʦʢʨʠʚʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʜʝʛʨʘʜʘʮʽʾ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʥʝʟʘʢʦʥʥʽ ʚʠʨʫʙʢʠ, 

ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʩʽʚ ʪʘ ʽʥʰʽ ʥʝʛʘʪʠʚʥʽ ʧʨʦʮʝʩʠ [1]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʄʦʜʝʣʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʘʥʘʣʽʟʫʶʪʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʥʥʻ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ 

ʧʦʜʽʡ [1] (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ʅʘʧʨʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʐɯ 

ɺʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ɼʞʝʨʝʣʘ ʜʘʥʠʭ ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʣʽʩʽʚ ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʢʦʤʧôʶʪʝʨʥʠʡ ʟʽʨ 

ʉʫʧʫʪʥʠʢʦʚʽ 

ʟʥʽʤʢʠ, ɼɿɿ 

ɺʠʷʚʣʝʥʥʷ ʟʤʽʥ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ 

ɺʠʷʚʣʝʥʥʷ ʥʝʟʘʢʦʥʥʠʭ 

ʚʠʨʫʙʦʢ 

ʂʣʘʩʠʬʽʢʘʮʽʷ, ʘʥʘʣʽʟ 

ʟʦʙʨʘʞʝʥʴ 

ʉʫʧʫʪʥʠʢʠ, ʜʨʦʥʠ ʂʦʥʪʨʦʣʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʇʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʄʝʪʝʦʜʘʥʽ, ʩʪʘʥ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʈʘʥʥʻ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʦʞʝʞ 

ʄʦʥʽʪʦʨʠʥʛ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

ɻʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ ʌʦʪʦʧʘʩʪʢʠ, ʚʽʜʝʦ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʪʚʘʨʠʥ 

ɸʥʘʣʽʟ ʝʢʦʩʠʩʪʝʤ AI + ɻɯʉ ʇʨʦʩʪʦʨʦʚʽ 

ʝʢʦʣʦʛʽʯʥʽ ʜʘʥʽ 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ 

ʋʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʂʦʤʧʣʝʢʩʥʽ ʜʘʥʽ ʆʧʪʠʤʽʟʘʮʽʷ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɿʦʢʨʝʤʘ, ʘʣʛʦʨʠʪʤʠ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʽʟ ʬʦʪʦʧʘʩʪʦʢ ʽ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʠʜʠ ʪʚʘʨʠʥ, ʦʮʽʥʶʚʘʪʠ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʫ 

ʧʦʧʫʣʷʮʽʷʭ [3]. ɿʘʟʥʘʯʝʥʝ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʟʙʦʨʫ ʜʘʥʠʭ ʽ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʝʢʦʩʠʩʪʝʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʾʭ ʩʪʘʥ ʽ ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɯʥʪʝʛʨʘʮʽʷ ʐɯ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʪ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [1]. 

ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʧʨʘʚʦʚʠʭ 

ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ [2]. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ ʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʩʢʣʘʜʥʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ 

ʧʠʪʘʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʦʜʝʣʝʡ [1, 3]. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʣʽʩʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʩʧʨʠʷʪʠ ʩʪʘʣʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ɻʣʽʙʢʦ ɺ.ʈ., ʩʪʫʜʝʥʪ 1 ʢʫʨʩʫ, 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʙʘʢʘʣʘʚʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʅ4 çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè,  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʤʯʫʢ ʃ.ɯ., ʢ.ʧʝʜ.ʥ., ʜʦʮ. 

ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʄʆʅɯʊʆʈʀʅɻ ʊɸ ʋʇʈɸɺʃɯʅʅʗ ʃɯʉʆɺʀʄʀ ʈɽʉʋʈʉɸʄʀ 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʪʝʤʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʪʘʢʠʭ ʷʢ ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʢʦʥʩʪʘʪʫʚʘʪʠ ʬʘʢʪʠ ʟʤʽʥ 
ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʭʦʨʦʥʫ ʣʽʩʽʚ ʪʘ 
ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 
ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʘʣʫʟʽ. 
ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʨʦʩʪʘʶʯʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʪʠʩʢʦʤ ʪʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ 

ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ. ʃʽʩʠ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʚʫʛʣʝʮʝʚʦʛʦ ʮʠʢʣʫ, ʟʙʝʨʝʞʝʥʥʽ 
ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʝʨʠʪʦʨʽʡ. ʇʨʦʪʝ ʽʥʪʝʥʩʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʝʩʫʨʩʽʚ, ʥʝʟʘʢʦʥʥʽ 
ʚʠʨʫʙʢʠ ʪʘ ʧʦʯʘʩʪʽʰʘʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʛʣʷʜʫ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʧʝʨʘʪʠʚʥʠʭ ʽ ʪʦʯʥʠʭ ʜʘʥʠʭ. 
ʇʠʪʘʥʥʷ ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʽ ʫ ʧʨʘʮʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ 

ʚʯʝʥʠʭ. ʗʢ ʟʘʟʥʘʯʘʻ ɯ. ʄ. ʇʘʩʪʝʨʥʘʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ. ɸʚʪʦʨ 
ʥʘʛʦʣʦʰʫʻ, ʱʦ ʧʝʨʝʭʽʜ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʢʦʨʫʧʮʽʡʥʠʭ 
ʨʠʟʠʢʽʚ ʫ ʛʘʣʫʟʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʨʠʥʢʫ ʜʝʨʝʚʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʉ. ɸ. ɻʘʚʨʠʣʶʢʘ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʚʠʩʦʢʦʾ ʨʦʟʨʽʟʥʝʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʝʨʝʜʢʠ ʰʢʽʜʥʠʢʽʚ 
ʪʘ ʭʚʦʨʦʙ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʢʪʨʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ (ʟʦʢʨʝʤʘ NDVI) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʜʠʥʘʤʽʢʫ ʧʨʠʨʦʩʪʫ 
ʙʽʦʤʘʩʠ ʟ ʧʦʭʠʙʢʦʶ ʥʝ ʙʽʣʴʰʝ 5-7%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. ɺʦʜʥʦʯʘʩ 
ʟʘʭʽʜʥʽ ʬʘʭʽʚʮʽ, ʟʦʢʨʝʤʘ ʂ. ʉʤʽʪ, ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʤʝʞʘʭ 
ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʡʦʛʦ ʧʨʘʮʷʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʢʦʥʪʨʦʣʶ, ʘ ʡ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʘʜʘʧʪʠʚʥʦʛʦ ʣʽʩʦʫʧʨʘʚʣʽʥʥʷ. ɯʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ 
ʜʦʟʚʦʣʷʻ ʟʙʘʣʘʥʩʫʚʘʪʠ ʽʥʪʝʨʝʩʠ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʚʠʤʦʛʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʟʘʧʦʚʽʜʥʠʭ ʟʦʥ. 
ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʩʴʦʛʦʜʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʠʨʽʚʥʝʚʽʡ ʩʪʨʫʢʪʫʨʽ: ʢʦʩʤʽʯʥʝ ʟʦʥʜʫʚʘʥʥʷ, 

ʘʝʨʦʬʦʪʦʟʡʦʤʢʘ (ʚʢʣʶʯʘʶʯʠ ʜʨʦʥʠ) ʪʘ ʥʘʟʝʤʥʽ ʪʘʢʩʘʮʽʡʥʽ ʦʙʩʪʝʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʮʠʭ 
ʤʝʪʦʜʽʚ, ʜʝ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʩʰʪʘʙʥʽʩʪʴ ʧʦʢʨʠʪʪʷ, ʘ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ) - 
ʜʝʪʘʣʴʥʫ ʚʝʨʠʬʽʢʘʮʽʶ ʩʢʣʘʜʥʠʭ ʜʽʣʷʥʦʢ (ʪʘʙʣ 1.). ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʮʠʬʨʦʚʽ ʢʘʨʪʠ ʣʽʩʽʚ ʟ ʚʠʩʦʢʠʤ 
ʩʪʫʧʝʥʝʤ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʽʟʫ ʚ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʻ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ (ɻɯʉ). ɺʦʥʠ ʽʥʪʝʛʨʫʶʪʴ ʫ ʩʦʙʽ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʧʨʦ ʨʝʣʴʻʬ, ʩʢʣʘʜ ʥʘʩʘʜʞʝʥʴ, ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ ʪʘ ʤʝʞʽ 
ʣʽʩʥʠʮʪʚ. ɿʘʚʜʷʢʠ ɻɯʉ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 
ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʘʣʠʚʘ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʩʣʫʞʙ ɼʉʅʉ. 

ʊʘʙʣʠʮʷ 1 
ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ 

ʄʝʪʦʜ ʤʦʥʽʪʦʨʠʥʛʫ ʇʝʨʝʚʘʛʠ ʆʙʤʝʞʝʥʥʷ 
ʆʧʪʠʤʘʣʴʥʘ ʩʬʝʨʘ 
ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʉʫʧʫʪʥʠʢʦʚʠʡ (ɼɿɿ) ʆʭʦʧʣʝʥʥʷ ʚʝʣʠʢʠʭ 
ʪʝʨʠʪʦʨʽʡ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʭʤʘʨʥʦʩʪʽ, 
ʥʠʟʴʢʘ ʜʝʪʘʣʽʟʘʮʽʷ 
ʦʢʨʝʤʠʭ ʜʝʨʝʚ. 

ʆʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ, 
ʢʦʥʪʨʦʣʴ ʚʠʨʫʙʦʢ. 

ɸʝʨʦʤʦʥʽʪʦʨʠʥʛ (ɹʇʃɸ) ɺʠʩʦʢʘ ʨʦʟʜʽʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ 

ʚʠʣʴʦʪʫ. 

ʆʙʤʝʞʝʥʠʡ ʨʘʜʽʫʩ ʜʽʾ, 
ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ. 

ʆʮʽʥʢʘ ʟʜʦʨʦʚôʷ ʢʨʦʥʠ, 
ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ 
ʨʦʟʩʘʜʥʠʢʽʚ. 

ʅʘʟʝʤʥʘ ʪʘʢʩʘʮʽʷ ʅʘʡʚʠʱʘ ʪʦʯʥʽʩʪʴ 
ʚʠʤʽʨʶʚʘʥʴ ʩʪʦʚʙʫʨʽʚ. 

ɺʝʣʠʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, 
ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. 

ʌʽʥʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ 
ʜʝʨʝʚʠʥʠ ʧʝʨʝʜ 
ʟʘʛʦʪʽʚʣʝʶ. 

 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʦʭʦʨʦʥʫ, ʘ ʡ ʨʘʮʽʦʥʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʣʽʩʦʩʽʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʨʽʯʥʦʾ ʣʽʩʦʩʽʢʠ, ʷʢʠʡ ʥʝ 
ʚʠʩʥʘʞʫʻ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʩʫ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʽʢʫ 
ʜʝʨʝʚʠʥʠ (ɽʆɼ), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʨʢʫʚʘʥʥʷ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʫʥʽʢʘʣʴʥʠʤ ʰʪʨʠʭ-ʢʦʜʦʤ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʚʠʨʫʙʢʠ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ 
ʚʠʪʨʘʪ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʧʨʦʢʣʘʜʘʥʥʶ ʤʘʨʰʨʫʪʽʚ ʚʠʚʝʟʝʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʣʽʩʦʚʦʾ 
ʪʝʭʥʽʢʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʜʦ 15%. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʚʽʪʽʚ ʟʤʝʥʰʫʻ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʧʝʨʩʦʥʘʣ ʪʘ ʚʠʢʣʶʯʘʻ ʧʦʤʠʣʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʊʘʙʣʠʮʷ 2 
ʈʠʟʠʢʠ ʪʘ ʤʝʪʦʜʠ ʾʭ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʈʠʟʠʢ  ʊʝʭʥʦʣʦʛʽʷ ʤʦʥʽʪʦʨʠʥʛʫ ʄʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ (ʈʽʰʝʥʥʷ) 

ʅʝʟʘʢʦʥʥʘ ʨʫʙʢʘ ɸʢʫʩʪʠʯʥʽ ʩʝʥʩʦʨʠ (ʜʝʪʝʢʪʦʨʠ ʟʚʫʢʫ 
ʙʝʥʟʦʧʠʣ) 

ʆʧʝʨʘʪʠʚʥʠʡ ʚʠʾʟʜ ʧʘʪʨʫʣʴʥʦʾ ʛʨʫʧʠ. 

ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʊʝʧʣʦʚʽʟʽʡʥʽ ʢʘʤʝʨʠ ʥʘ ʚʝʞʘʭ + ʐɯ ɸʚʪʦʤʘʪʠʯʥʝ ʩʧʦʚʽʱʝʥʥʷ ɼʉʅʉ ʧʨʠ 
ʚʠʷʚʣʝʥʥʽ ʜʠʤʫ. 

ʐʢʽʜʥʠʢʠ (ʢʦʤʘʭʠ) ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘ ʟʡʦʤʢʘ ʟ ʜʨʦʥʽʚ ʃʦʢʘʣʴʥʘ ʦʙʨʦʙʢʘ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʣʠʰʝ 
ʫʨʘʞʝʥʠʭ ʟʦʥ. 

ɺʩʠʭʘʥʥʷ ʣʽʩʽʚ ɸʥʘʣʽʟ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʝʨʽʡ ɿʤʽʥʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʠ 
ʧʝʨʝʬʦʨʤʫʚʘʥʥʽ ʣʽʩʽʚ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ FSC-ʩʝʨʪʠʬʽʢʘʮʽʾ. ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ ʣʽʩʦʢʦʨʠʩʪʫʚʘʯʽʚ 
ʜʦʪʨʠʤʘʥʥʷ ʞʦʨʩʪʢʠʭ ʥʦʨʤ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʜʞʝʨʝʣ ʚʦʜʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 
ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʥʝʟʘʣʝʞʥʦʛʦ 
ʘʫʜʠʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʦʞʠʚʘʯʘʤ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤʠ ʫ ʣʝʛʘʣʴʥʦʤʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʧʦʭʦʜʞʝʥʥʽ ʢʫʧʣʝʥʦʾ 
ʧʨʦʜʫʢʮʽʾ. ɿʘʛʘʣʦʤ, ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʜʝ ʜʦ ʩʪʚʦʨʝʥʥʷ çʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘè ʣʽʩʫ. ʎʝ 
ʚʽʨʪʫʘʣʴʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʟʤʽʥʠ ʚ ʝʢʦʩʠʩʪʝʤʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ 
ʨʝʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʚʠʧʨʘʚʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ) ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ (ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʠʟʠʢʽʚ), ʱʦ ʻ ʛʦʣʦʚʥʠʤ 
ʪʨʝʥʜʦʤ ʩʫʯʘʩʥʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 
ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʝʤʦʞʣʠʚʽ ʙʝʟ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʪʝʛʨʘʮʽʷ 
ʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ, ɹʇʃɸ ʪʘ ʥʘʟʝʤʥʠʭ ʦʙʩʪʝʞʝʥʴ ʫ ʤʝʞʘʭ ʻʜʠʥʦʾ ɻɯʉ-ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 
ʢʦʥʪʨʦʣʶ ʪʘ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʟʘʛʨʦʟʠ, ʪʘʢʽ ʷʢ ʥʝʟʘʢʦʥʥʽ ʚʠʨʫʙʢʠ ʪʘ ʩʪʠʭʽʡʥʽ ʣʠʭʘ. ʎʝ ʩʪʚʦʨʶʻ 
ʥʘʜʽʡʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʤʦʜʝʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ ʧʦʣʷʛʘʶʪʴ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʝʰʠʬʨʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ 
ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʣʘʥʩ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ 
ʛʘʣʫʟʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ, ʱʦ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ 
ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʜʝʨʞʘʚʠ. 
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ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɻʦʨʰʢʘʣʴʦʚʘ ɺ.ʇ., ʟʜʦʙʫʚʘʯʢʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, 4 ʢʫʨʩ, ʛʨʫʧʠ ɽʆ-42  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʽʨʝʡʮʝʚʘ ɻ.ɺ., ʜ.ʪ.ʥ., ʜʦʮ. 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅʀʁ ʂɺɽʉʊ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʌʆʈʄʋɺɸʅʅʗ 

ʇʈʆɽʂʆʃʆɻɯʏʅʆɰ ʇʆɺɽɼɯʅʂʀ ʄʆʃʆɼɯ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʨʽʤʢʦʶ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʚʠʩʥʘʞʝʥʥʷʤ 
ʨʝʩʫʨʩʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʽʜʭʦʜʽʚ, ʚʠʤʘʛʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʧʦʰʫʢʫ 
ʥʦʚʠʭ, ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʩʚʽʪʠ. ʊʨʘʜʠʮʽʡʥʽ ʪʨʘʥʩʣʷʮʽʡʥʽ ʤʝʪʦʜʠ ʦʩʚʽʪʠ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 
ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʨʦʟʨʠʚʫ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʤʦʣʦʜʽ ʪʘ ʾʭʥʴʦʶ ʨʝʘʣʴʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʶ 
ʧʦʚʝʜʽʥʢʦʶ (ʪʘʢ ʟʚʘʥʠʡ KNOW-DO gap). ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ, ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʻ 
ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʾ ʪʘ ʧʝʜʘʛʦʛʽʢʠ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʥʠʢʠ ʚʞʝ ʘʧʨʦʙʫʶʪʴ ʥʦʚʽ 
ʤʝʜʽʡʥʽ ʬʦʨʤʘʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʧʦʜʢʘʩʪʠ, ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʤʦʣʦʜʽ [1]. 
ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʝʡʤʽʬʽʢʦʚʘʥʠʭ ʬʦʨʤʘʪʽʚ (ʟʦʢʨʝʤʘ, ʝʢʦʣʦʛʽʯʥʠʭ ʢʚʝʩʪʽʚ) ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʧʨʦʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʥʘ ʙʘʟʽ 
ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. 
ʈʝʟʫʣʴʪʘʪʠ ʜʚʦʝʪʘʧʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʝʢʦʢʚʝʩʪʫ ʷʩʢʨʘʚʦ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʟʩʫʚ ʫ ʩʚʽʜʦʤʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʷʚʣʝʥʥʷ ʥʝʦʯʝʚʠʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ. ɸʚʪʦʨʩʴʢʠʡ 
ʝʢʦʢʚʝʩʪ ʚʢʣʶʯʘʚ 9 ʪʝʤʘʪʠʯʥʠʭ ʩʪʘʥʮʽʡ: Waste Sorting (ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ), Decomposition Timeline (ʯʘʩ 
ʨʦʟʢʣʘʜʘʥʥʷ ʨʝʯʝʡ), Upcycling Station (ʜʨʫʛʝ ʞʠʪʪʷ ʨʝʯʝʡ), Green Patrol, Eco-Message (ʩʪʚʦʨʝʥʥʷ ʝʢʦ-ʢʦʥʪʝʥʪʫ), 
Energy Detective (ʧʦʰʫʢ ʚʪʨʘʪ ʝʥʝʨʛʽʾ), Water Footprint (ʚʦʜʷʥʠʡ ʩʣʽʜ), ʪʘ Eco-Crossing (ʪʦʢʩʠʯʥʝ ʙʦʣʦʪʦ). ʂʦʞʥʘ 
ʩʪʘʥʮʽʷ ʧʦʻʜʥʫʚʘʣʘ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʟ ʤʠʪʪʻʚʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʟʘʥʫʨʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʫ 
ʨʝʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʝʢʩʪ. 
ɺʭʽʜʥʝ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʚʞʝ ʧʨʘʢʪʠʢʫʚʘʣʠ ʦʢʨʝʤʽ ʧʨʦʝʢʦʣʦʛʽʯʥʽ ʟʚʠʯʢʠ: 

ʭʦʜʠʣʠ ʟ ʚʣʘʩʥʦʶ ʪʦʨʙʠʥʢʦʶ (87%), ʚʠʤʠʢʘʣʠ ʚʦʜʫ ʧʽʜ ʯʘʩ ʯʠʱʝʥʥʷ ʟʫʙʽʚ (85%), ʚʠʪʷʛʫʚʘʣʠ ʟʘʨʷʜʢʠ ʟ ʨʦʟʝʪʦʢ 
(72%), ʩʦʨʪʫʚʘʣʠ ʭʦʯʘ ʙ ʦʜʥʫ ʢʘʪʝʛʦʨʽʶ ʚʽʜʭʦʜʽʚ (55%). ɺʦʜʥʦʯʘʩ ʩʘʤʦʦʮʽʥʢʘ ʨʽʚʥʷ çʝʢʦ-ʧʨʦʩʫʥʫʪʦʩʪʽè ʙʫʣʘ 
ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʴʦʶ: ʦʮʽʥʢʠ 3 ʽ 4 ʦʙʨʘʣʠ ʧʦʥʘʜ 67% ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʙʘʟʦʚʦʾ 
ʝʢʦʩʚʽʜʦʤʦʩʪʽ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʶ ʩʠʩʪʝʤʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ. 
ɿʦʢʨʝʤʘ, ʫ ʨʫʙʨʠʮʽ çʥʘʡʙʽʣʴʰʠʡ ʰʦʢ ʯʠ ʟʜʠʚʫʚʘʥʥʷè ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʢʘʟʘʣʠ ʥʘ ʚʽʜʢʨʠʪʪʷ ʨʝʘʣʴʥʠʭ 

ʤʘʩʰʪʘʙʽʚ ʚʦʜʷʥʦʛʦ ʩʣʽʜʫ (ʚʠʪʨʘʪʠ ʙʣʠʟʴʢʦ 8 000 ʣʽʪʨʽʚ ʚʦʜʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʥʽʻʾ ʧʘʨʠ ʜʞʠʥʩʽʚ), ʘ ʪʘʢʦʞ ʥʘ 
ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʠʭʦʚʘʥʦʛʦ ʚʦʜʷʥʦʛʦ ʩʣʽʜʫ ʦʜʥʦʛʦ ʙʫʨʛʝʨʘ (ʜʦ 15 000 ʣʽʪʨʽʚ). ʊʘʢʠʡ ʧʦʪʫʞʥʠʡ ʢʦʛʥʽʪʠʚʥʠʡ ʽʥʩʘʡʪ 
ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʠʥʮʠʧʘʤʠ ʜʦʩʚʽʜʥʦʛʦ ʥʘʚʯʘʥʥʷ (experiential learning). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ, 
ʷʢʝ ʦʧʝʨʫʻ ʘʙʩʪʨʘʢʪʥʦʶ ʛʣʦʙʘʣʴʥʦʶ ʩʪʘʪʠʩʪʠʢʦʶ, ʢʚʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʚʽʟʫʘʣʽʟʫʶʪʴ ʪʘ ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʥʝʚʠʜʠʤʽ 
ʥʘʩʣʽʜʢʠ ʩʧʦʞʠʚʘʥʥʷ, ʩʪʚʦʨʶʶʯʠ ʧʨʦʜʫʢʪʠʚʥʠʡ ʢʦʛʥʽʪʠʚʥʠʡ ʜʠʩʦʥʘʥʩ. ʇʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʩʪʘʥʮʽʾ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʟʘʩʚʦʻʥʥʷ ʩʢʣʘʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʥʷʪʴ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʘʙʩʪʨʘʢʪʥʫ ʪʝʦʨʽʶ ʥʘ 
ʦʩʦʙʠʩʪʽʩʥʦ ʟʥʘʯʫʱʠʡ ʜʦʩʚʽʜ. 
ʂʣʶʯʦʚʠʤ ʤʘʨʢʝʨʦʤ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʟʘʭʦʜʫ ʻ ʟʤʽʥʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʣʦʜʽ. ɼʘʥʽ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʠ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʦʙʽʟʥʘʥʦʩʪʽ: ʷʢʱʦ ʜʦ ʢʚʝʩʪʫ ʣʠʰʝ 58% ʫʯʘʩʥʠʢʽʚ 
ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʠʣʠ ʦʙʩʷʛ ʚʦʜʷʥʦʛʦ ʩʣʽʜʫ ʜʞʠʥʩʽʚ (~8 000 ʣʽʪʨʽʚ), ʪʦ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʘʥʮʽʾ Water Footprint 
ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʥʫʚ 100%. ʈʝʰʪʘ ʜʦ ʢʚʝʩʪʫ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʤʽʞ ʚʘʨʽʘʥʪʘʤʠ ~500 ʣʽʪʨʽʚ (32%) ʪʘ ~50 ʣʽʪʨʽʚ (10%), 
ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʩʪʝʤʥʫ ʥʝʜʦʦʮʽʥʢʫ ʨʝʘʣʴʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʚʘʨʽʚ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʞʠʪʢʫ. 
ɸʥʘʣʦʛʽʯʥʫ ʜʠʥʘʤʽʢʫ ʟʘʬʽʢʩʦʚʘʥʦ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ ʚʽʜ ʢʘʚʠ: ʯʘʩʪʢʘ 
ʢʦʨʝʢʪʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʟʨʦʩʣʘ ʟ 63% ʜʦ 93%. 
ʆʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʪʘʥʮʽʡ ʫʯʘʩʥʠʢʘʤʠ ʚʠʷʚʠʣʦ, ʱʦ ʥʘʡʚʠʱʽ ʙʘʣʠ ʦʪʨʠʤʘʣʠ Decomposition Timeline, Eco-

Message ʪʘ Upcycling Station, ʪʦʜʽ ʷʢ ʩʪʘʥʮʽʷ Water Footprint, ʧʦʧʨʠ ʥʘʡʙʽʣʴʰʠʡ ʢʦʛʥʽʪʠʚʥʠʡ ʝʬʝʢʪ, ʦʪʨʠʤʘʣʘ ʜʝʱʦ 
ʥʠʞʯʽ ʦʮʽʥʢʠ ʟʘʣʫʯʝʥʦʩʪʽ - ʽʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʘʙʩʪʨʘʢʪʥʠʭ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ 
ʚʽʟʫʘʣʽʟʘʮʽʾ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʥʘʦʯʥʦʩʪʽ ʩʘʤʝ ʥʘ ʩʪʘʥʮʽʷʭ ʟ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʽʥʽʰʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʚʩʽ ʨʝʩʧʦʥʜʝʥʪʠ ʦʙʨʘʣʠ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʫ ʢʦʥʢʨʝʪʥʫ ʧʨʦʝʢʦʣʦʛʽʯʥʫ 

ʟʚʠʯʢʫ (ʨʠʩ. 1). ɼʦʤʽʥʫʶʯʠʤʠ ʥʘʤʽʨʘʤʠ ʩʪʘʣʠ: ʚʠʡʥʷʪʠ ʧʦʨʦʞʥʽ ʟʘʨʷʜʢʠ ʟ ʨʦʟʝʪʦʢ (97%), ʨʦʟʧʦʯʘʪʠ ʩʦʨʪʫʚʘʥʥʷ 
ʩʤʽʪʪʷ (90%), ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʟʘʡʚʠʭ ʧʦʢʫʧʦʢ (83%), ʟʘʚʞʜʠ ʥʦʩʠʪʠ ʝʢʦ-ʪʦʨʙʠʥʢʫ (77%) ʪʘ ʧʦʰʠʨʶʚʘʪʠ ʝʢʦ-
ʢʦʥʪʝʥʪ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ (71%). ʇʦʢʘʟʦʚʦ, ʱʦ ʥʘʤʽʨ ʧʦʰʠʨʶʚʘʪʠ ʝʢʦ-ʢʦʥʪʝʥʪ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʦʙʨʘʣʠ 
71% ʫʯʘʩʥʠʢʽʚ - ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʘ ʡ ʩʦʮʽʘʣʴʥʦ-ʪʨʘʥʩʣʷʮʽʡʥʦʾ ʤʦʪʠʚʘʮʽʾ, ʢʦʣʠ 
ʫʯʘʩʥʠʢ ʫʩʚʽʜʦʤʣʶʻ ʩʝʙʝ ʘʛʝʥʪʦʤ ʟʤʽʥ ʫ ʩʚʦʻʤʫ ʦʪʦʯʝʥʥʽ. 
. ʎʝʡ ʫʩʧʽʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʢ ʛʝʡʤʽʬʽʢʘʮʽʾ. ɿʛʽʜʥʦ ʟ ʤʦʜʝʣʣʶ ʧʦʚʝʜʽʥʢʠ 

ʌʦʛʛʘ (Fogg Behavior Model) ʪʘ ʬʨʝʡʤʚʦʨʢʦʤ ʤʦʪʠʚʘʮʽʾ Octalysis, ʛʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʯʘʩʪʦ 
ʚʠʢʣʠʢʘʶʪʴ ʫ ʤʦʣʦʜʽ ʚʽʜʯʫʪʪʷ ʙʝʟʩʠʣʣʷ. ʅʘʪʦʤʽʩʪʴ ʢʚʝʩʪ ʜʝʢʦʤʧʦʟʫʻ ʾʭ ʥʘ ʧʦʩʠʣʴʥʽ, ʜʦʩʷʞʥʽ ʤʽʢʨʦ-ʟʘʚʜʘʥʥʷ, 
ʬʦʨʤʫʶʯʠ ʚʽʜʯʫʪʪʷ ʚʣʘʩʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ (self-efficacy). ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʉ. ɹʦʥʢʫ (S. Boncu) ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʫ ʩʚʦʻʤʫ 
ʩʠʩʪʝʤʥʦʤʫ ʦʛʣʷʜʽ [2], ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʝʡʤʽʬʽʢʘʮʽʾ [3], ʽʥʪʝʛʨʘʮʽʷ ʽʛʨʦʚʠʭ 
ʝʣʝʤʝʥʪʽʚ (ʥʘʛʦʨʦʜ, ʩʶʞʝʪʫ, ʤʠʪʪʻʚʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ) ʩʧʨʠʷʻ ʽʥʪʝʨʽʦʨʠʟʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʩʦʮʽʘʣʴʥʠʭ ʥʦʨʤ ʫ 
ʚʥʫʪʨʽʰʥʽ ʩʪʽʡʢʽ ʧʘʪʝʨʥʠ ʧʦʚʝʜʽʥʢʠ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

379 

 
ʈʠʩ. 1. ɽʢʦ-ʦʙʽʮʷʥʢʠ ʫʯʘʩʥʠʢʽʚ ʢʚʝʩʪʫ (ʧʽʩʣʷ ʢʚʝʩʪʫ), % 

 
ʆʮʽʥʶʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʘʪʫ, ʫʯʘʩʥʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʥʦʩʪʘʡʥʦ ʧʽʜʪʚʝʨʜʠʣʠ ʧʝʨʝʚʘʛʫ ʧʨʘʢʪʠʯʥʠʭ 

ʢʚʝʩʪʽʚ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʣʝʢʮʽʷʤʠ, ʘʨʛʫʤʝʥʪʫʶʯʠ ʮʝ ʪʠʤ, ʱʦ çʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ ʟʘʚʞʜʠ ʙʽʣʴʰʝ ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴʩʷè 
ʪʘ ʜʦʟʚʦʣʷʶʪʴ çʘʥʘʣʽʟʫʚʘʪʠ ʝʢʦ-ʧʦʤʠʣʢʠ ʥʘ ʧʨʘʢʪʠʮʽè. ɺʠʩʦʢʘ ʦʮʽʥʢʘ ʢʨʝʘʪʠʚʥʠʭ ʩʪʘʥʮʽʡ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ 
ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʤʦʜʝʣʽ CARE-KNOW-DO. ʎʷ ʤʦʜʝʣʴ ʧʦʩʪʫʣʶʻ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 
ʜʦʮʽʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʘʢʪʠʚʘʮʽʾ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (CARE), ʷʢʠʡ ʩʣʫʛʫʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ 
ʤʝʜʽʘʪʦʨʦʤ ʤʽʞ ʟʥʘʥʥʷʤ (KNOW) ʪʘ ʜʽʻʶ (DO). ʗʢ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 
ʩʚʽʜʦʤʦʩʪʽ [4], ʝʤʦʮʽʡʥʦ-ʯʫʪʪʻʚʠʡ ʜʦʩʚʽʜ ʽ ʤʦʞʣʠʚʽʩʪʴ ʪʚʦʨʯʦʛʦ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʛʣʠʙʦʢʝ ʮʽʥʥʽʩʥʝ 
ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʦʚʢʽʣʣʷ. ʊʨʘʜʠʮʽʡʥʘ ʪʨʘʥʩʣʷʮʽʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚʧʣʠʚʘʻ ʣʠʰʝ ʥʘ ʢʦʛʥʽʪʠʚʥʫ ʩʬʝʨʫ, ʪʦʜʽ ʷʢ ʝʢʦʢʚʝʩʪ 
ʟʘʚʜʷʢʠ ʨʦʣʴʦʚʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʢʪʠʚʽʟʫʻ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ, ʧʝʨʝʚʦʜʷʯʠ ʝʢʦʬʽʣʽʶ ʥʘ ʨʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʠʭ 
ʩʤʠʩʣʽʚ. 
ʂʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʚʦʨʯʠʭ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʟʘʚʜʘʥʴ. ʉʪʘʥʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʘʧʩʘʡʢʣʽʥʛʦʤ (ʥʘʜʘʥʥʷʤ ʜʨʫʛʦʛʦ ʞʠʪʪʷ ʨʝʯʘʤ) ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʤʝʩʝʜʞʽʚ 
ʜʣʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʦʪʨʠʤʘʣʠ ʥʘʡʚʠʱʽ ʦʮʽʥʢʠ ʟʘʣʫʯʝʥʦʩʪʽ ʩʝʨʝʜ ʫʯʘʩʥʠʢʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ 
ʢʨʝʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʫʚʘʪʠ ʤʦʣʦʜʴ, ʘ ʡ ʬʦʨʤʫʚʘʪʠ ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʝʢʦ-ʘʤʙʘʩʘʜʦʨʽʚ, 
ʟʜʘʪʥʠʭ ʧʦʰʠʨʶʚʘʪʠ ʩʪʘʣʽ ʮʽʥʥʦʩʪʽ ʫ ʩʚʦʻʤʫ ʮʠʬʨʦʚʦʤʫ ʪʘ ʨʝʘʣʴʥʦʤʫ ʦʪʦʯʝʥʥʽ. 
ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʘʧʨʦʙʘʮʽʾ ʘʚʪʦʨʩʴʢʦʛʦ ʝʢʦʢʚʝʩʪʫ ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɾʠʪʦʤʠʨʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè ʜʦʚʦʜʷʪʴ, ʱʦ ʛʝʡʤʽʬʽʢʘʮʽʷ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʩʚʽʪʠ ʩʪʫʜʝʥʪʩʴʢʦʾ 
ʤʦʣʦʜʽ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʨʠ ʢʣʶʯʦʚʽ ʚʠʩʥʦʚʢʠ. 
ʇʦ-ʧʝʨʰʝ, ʝʢʦʢʚʝʩʪ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʽʨʶʚʘʥʠʡ ʢʦʛʥʽʪʠʚʥʠʡ ʝʬʝʢʪ. ʈʽʚʝʥʴ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʱʦʜʦ 

ʚʦʜʷʥʦʛʦ ʩʣʽʜʫ ʜʞʠʥʩʽʚ ʟʨʽʩ ʽʟ 58 ʜʦ 100%, ʘ ʱʦʜʦ ʢʦʨʝʢʪʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʘʧʝʨʦʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ - ʟ 63% ʜʦ 93%. 
ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʬʦʨʤʘʪ ʩʫʪʪʻʚʦ ʧʝʨʝʚʘʞʘʻ ʪʨʘʜʠʮʽʡʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʫ ʟʘʩʚʦʻʥʥʽ 
ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ. 
ʇʦ-ʜʨʫʛʝ, ʢʚʝʩʪ ʝʬʝʢʪʠʚʥʦ ʪʨʘʥʩʬʦʨʤʫʻ ʟʥʘʥʥʷ ʫ ʧʦʚʝʜʽʥʢʦʚʽ ʥʘʤʽʨʠ, ʜʦʣʘʶʯʠ KNOW-DO gap. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʽʥʽʰʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ 100% ʫʯʘʩʥʠʢʽʚ ʩʬʦʨʤʫʣʶʚʘʣʠ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʫ ʢʦʥʢʨʝʪʥʫ 
ʧʨʦʝʢʦʣʦʛʽʯʥʫ ʟʚʠʯʢʫ, ʷʢʫ ʧʣʘʥʫʶʪʴ ʚʧʨʦʚʘʜʠʪʠ ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. ʆʩʦʙʣʠʚʦ ʧʦʢʘʟʦʚʠʤ ʻ ʪʝ, ʱʦ 71% 
ʚʠʩʣʦʚʠʣʠ ʥʘʤʽʨ ʧʦʰʠʨʶʚʘʪʠ ʝʢʦ-ʢʦʥʪʝʥʪ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ 
ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ - ʫʯʘʩʥʠʢʠ ʩʪʘʶʪʴ ʧʦʪʝʥʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʩʚʦʻʤʫ ʦʪʦʯʝʥʥʽ. 
ʇʦ-ʪʨʝʪʻ, ʬʦʨʤʘʪ ʢʚʝʩʪʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪʫ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʘ ʪʚʦʨʯʝ ʟʘʣʫʯʝʥʥʷ. ʋʯʘʩʥʠʢʠ 

ʦʜʥʦʩʪʘʡʥʦ ʧʽʜʪʚʝʨʜʠʣʠ ʧʝʨʝʚʘʛʫ ʧʨʘʢʪʠʯʥʠʭ ʢʚʝʩʪʽʚ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʣʝʢʮʽʷʤʠ, ʘ ʥʘʡʚʠʱʽ ʦʮʽʥʢʠ ʟʘʣʫʯʝʥʦʩʪʽ 
ʦʪʨʠʤʘʣʠ ʩʪʘʥʮʽʾ, ʱʦ ʧʦʻʜʥʫʚʘʣʠ ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ ʽʟ ʩʦʮʽʘʣʴʥʠʤ ʚʠʤʽʨʦʤ - ʘʧʩʘʡʢʣʽʥʛ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʢʦ-ʤʝʩʝʜʞʽʚ. 
ɿʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʘʤ ʢʦʛʥʽʪʠʚʥʦʛʦ ʜʠʩʦʥʘʥʩʫ, ʝʤʦʮʽʡʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʪʘ ʜʝʢʦʤʧʦʟʠʮʽʾ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʥʘ 
ʜʦʩʷʞʥʽ ʤʽʢʨʦ-ʟʘʚʜʘʥʥʷ, ʝʢʦʢʚʝʩʪ ʘʢʪʠʚʽʟʫʻ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ ʪʘ ʧʝʨʝʚʦʜʠʪʴ ʝʢʦʣʦʛʽʯʥʽ ʮʽʥʥʦʩʪʽ ʥʘ ʨʽʚʝʥʴ 
ʦʩʦʙʠʩʪʽʩʥʠʭ ʩʤʠʩʣʽʚ. 
ʆʪʞʝ, ʝʢʦʢʚʝʩʪ ʚʠʩʪʫʧʘʻ ʥʝ ʧʨʦʩʪʦ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʛʨʦʶ, ʘ ʧʦʪʫʞʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʢʘʪʘʣʽʟʘʪʦʨʦʤ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻ ʘʙʩʪʨʘʢʪʥʫ ʝʢʦʣʦʛʽʯʥʫ ʪʝʦʨʽʶ ʥʘ ʩʪʽʡʢʽ ʧʦʚʩʷʢʜʝʥʥʽ ʝʢʦ-ʟʚʠʯʢʠ ʪʘ ʬʦʨʤʫʻ ʩʪʘʣʫ ʧʨʦʝʢʦʣʦʛʽʯʥʫ 
ʩʚʽʜʦʤʽʩʪʴ ʤʦʣʦʜʽ. 
ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʣʦʥʛʽʪʶʜʥʦʛʦ ʘʥʘʣʽʟʫ (ʯʝʨʝʟ 3-6 ʤʽʩʷʮʽʚ) ʜʣʷ 

ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʩʬʦʨʤʦʚʘʥʠʭ ʧʨʦʝʢʦʣʦʛʽʯʥʠʭ ʟʚʠʯʦʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ 
ʘʥʘʣʽʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʘʣʦʛʦʚʠʭ ʪʘ ʧʦʚʥʽʩʪʶ ʦʮʠʬʨʦʚʘʥʠʭ (ʤʦʙʽʣʴʥʠʭ) ʬʦʨʤʘʪʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʢʚʝʩʪʽʚ. 
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ɻʨʝʯʘʥʶʢ ɭ.ɺ., ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ,  
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɯʱʝʥʢʦ ɺ.ɸ., ʜ.ʪ.ʥ., ʜʦʮ.,  
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ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅɸʋʂʆɺʆ-ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ɿɹʆʈʋ ʊɸ 

ʋʇʈɸɺʃɯʅʅʗ ʇʆʃɯʄɽʈʅʀʄʀ ʂʆʄʇʆʅɽʅʊɸʄʀ ɺɯɼʍʆɼɯɺ 

ɽʃɽʂʊʈʀʏʅʆɻʆ ʊɸ ɽʃɽʂʊʈʆʅʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɺ ʋʄʆɺɸʍ 

ɼɽʎɽʅʊʈɸʃɯɿʆɺɸʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʋʂʈɸɰʅʀ 
 

ɺʩʪʫʧ. ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ. ɿʘ ʦʮʽʥʢʘʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʦʙʩʷʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ ʧʝʨʝʚʠʱʫʻ ʜʝʩʷʪʢʠ ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʥʘ ʨʽʢ, ʧʨʠʯʦʤʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ [1]. ɺʦʜʥʦʯʘʩ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʚʽʜʭʦʜʽʚ, ʩʘʤʝ ɺɽɽʆ ʬʦʨʤʫʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʪʦʢʩʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ [1]. 

ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʨʪʫʪʴ, ʥʽʢʝʣʴ, ʘ ʪʘʢʦʞ ʙʨʦʤʦʚʘʥʽ ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ [1, 2]. ʋ ʧʨʦʮʝʩʽ ʜʝʩʪʨʫʢʮʽʾ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʚʪʦʨʠʥʥʽ ʪʦʢʩʠʯʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ 

ʟʜʘʪʥʽ ʤʽʛʨʫʚʘʪʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚʦʜʥʽ ʦʙôʻʢʪʠ ʪʘ ˇʨʫʥʪʠ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ɺɽɽʆ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʙʦʨʫ. 

ɯʩʥʫʶʯʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʢʨʝʤʠʤʠ ʧʫʥʢʪʘʤʠ ʧʨʠʡʦʤʫ, ʧʨʠʚʘʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ 

ʛʨʦʤʘʜʩʴʢʠʤʠ ʽʥʽʮʽʘʪʠʚʘʤʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦ [2-4]. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʦʨʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɸʥʘʣʽʟ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʘ ʤʘʻ ʚʠʨʘʞʝʥʠʡ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʙʘʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʜʽʷʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʽʥʽʮʽʘʪʠʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʊʘʢʘ 

ʬʨʘʛʤʝʥʪʦʚʘʥʽʩʪʴ ʦʙʫʤʦʚʣʶʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʢʦʦʨʜʠʥʘʮʽʾ ʧʦʪʦʢʽʚ ʚʽʜʭʦʜʽʚ. ɿʦʢʨʝʤʘ, ʫ ʤʽʩʪʽ ʂʠʻʚʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʩʪʘʮʽʦʥʘʨʥʽ ʪʘ ʤʦʙʽʣʴʥʽ ʧʫʥʢʪʠ 

ʧʨʠʡʦʤʫ, ʘ ʪʘʢʦʞ ʩʝʨʚʽʩʠ ʚʠʚʦʟʫ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

[2]. ɺʦʜʥʦʯʘʩ ʧʦʜʽʙʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʦʟʚʠʥʝʥʘ ʧʝʨʝʚʘʞʥʦ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʪʦʜʽ ʷʢ ʫ ʤʘʣʠʭ ʛʨʦʤʘʜʘʭ 

ʜʦʩʪʫʧ ʜʦ ʧʦʩʣʫʛ ʫʪʠʣʽʟʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʠʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʬʦʨʤʦʶ ʟʙʦʨʫ ʻ ʜʽʷʣʴʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʮʝʥʪʨʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʠʡ ʮʠʢʣ ʧʝʨʚʠʥʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʾʭ ʧʨʠʡʦʤ, ʩʦʨʪʫʚʘʥʥʷ, 

ʯʘʩʪʢʦʚʫ ʦʙʨʦʙʢʫ ʪʘ ʧʝʨʝʜʘʯʫ ʥʘ ʧʦʜʘʣʴʰʫ ʧʝʨʝʨʦʙʢʫ ʘʙʦ ʟʥʝʰʢʦʜʞʝʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʮʝʥʪʨʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʷʢ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʙʽʟʥʝʩʫ [2]. ʊʘʢʽ ʮʝʥʪʨʠ 

ʚʠʢʦʥʫʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʪʦʢʽʚ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʦʜʥʘʢ ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʯʘʩʪʦ 

ʦʙʤʝʞʫʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɿʦʢʨʝʤʘ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʦʩʣʫʛ ʻ ʧʣʘʪʥʦʶ, ʱʦ ʟʥʠʞʫʻ ʤʦʪʠʚʘʮʽʶ 

ʥʘʩʝʣʝʥʥʷ ʜʦ ʟʜʘʯʽ ʚʽʜʭʦʜʽʚ, ʘʙʦ ʞ ʽʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʧʨʠʡʦʤʫ ʦʢʨʝʤʠʭ ʢʘʪʝʛʦʨʽʡ ɺɽɽʆ, 

ʥʘʩʘʤʧʝʨʝʜ ʪʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʩʢʣʘʜʥʽ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʽʷʣʴʥʽʩʪʴ ʛʨʦʤʘʜʩʴʢʠʭ ʽʥʽʮʽʘʪʠʚ, ʟʦʢʨʝʤʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʫʭʽʚ ʪʘ ʧʨʦʻʢʪʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʽʥʽʮʽʘʪʠʚʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʟʤʽʥʽ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʥʘʩʝʣʝʥʥʷ [3, 4]. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ, ʦʨʛʘʥʽʟʦʚʫʶʪʴ 

ʪʠʤʯʘʩʦʚʽ ʘʢʮʽʾ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʣʦʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʦʨʪʫʚʘʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ, ʾʭ 

ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʝʧʽʟʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʯʠ ʚʦʣʦʥʪʝʨʩʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘʢʠʭ ʧʨʘʢʪʠʢ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʰʫʢʫ ʧʫʥʢʪʽʚ 

ʧʨʠʡʦʤʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɿʦʢʨʝʤʘ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʘʨʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʡʙʣʠʞʯʽ ʧʫʥʢʪʠ ʟʙʦʨʫ, ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʫʤʦʚ ʧʨʠʡʦʤʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ 

ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʦʛʽʩʪʠʢʫ ʾʭ ʧʝʨʝʜʘʯʽ [5]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʜʦʩʪʫʧʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʛʨʦʤʘʜʷʥ ʜʦ ʧʨʦʮʝʩʽʚ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ. ɺʦʜʥʦʯʘʩ 

ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ ʧʣʘʪʬʦʨʤ ʫ ʜʝʨʞʘʚʥʫ ʘʙʦ ʤʫʥʽʮʠʧʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʦʙʤʝʞʫʻ 

ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʢʽʚ ɺɽɽʆ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʫ ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʜʭʦʜʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʪʘʢʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʝʟʥʘʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢ ʟʘʨʷʜʥʽ ʧʨʠʩʪʨʦʾ, ʢʘʙʝʣʽ ʘʙʦ 

ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ, ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʢʣʶʯʘʶʯʠ ʚʘʞʢʽ ʤʝʪʘʣʠ (ʩʚʠʥʝʮʴ, 
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ʢʘʜʤʽʡ, ʨʪʫʪʴ), ʘ ʪʘʢʦʞ ʩʪʽʡʢʽ ʦʨʛʘʥʽʯʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʟʦʢʨʝʤʘ ʙʨʦʤʦʚʘʥʽ ʘʥʪʠʧʽʨʝʥʠ [1]. ʋ ʧʨʦʮʝʩʽ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʤʽʩʽʾ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ, ʚʠʤʠʚʘʥʥʷ ʫ ˇʨʫʥʪʠ ʪʘ ʚʦʜʥʽ 

ʦʙôʻʢʪʠ, ʘ ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʙʽʦʪʽ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʦʙʦʚôʷʟʢʦʚʦʾ ʫʪʠʣʽʟʘʮʽʾ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʫʤʦʚʘʭ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɼʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʧʦʪʦʢʽʚ ɺɽɽʆ ʻ ʥʝʦʜʥʦʨʽʜʥʦʶ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʟʙʦʨʫ ʻ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ 

ʤʝʪʘʣʽʚ, ʪʦʜʽ ʷʢ ʜʨʽʙʥʘ ʝʣʝʢʪʨʦʥʽʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʝʚʘʞʥʦ ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʭʦʧʣʝʥʦʶ ʩʠʩʪʝʤʦʶ ʟʙʦʨʫ. ʎʝ ʩʪʚʦʨʶʻ ʜʠʩʙʘʣʘʥʩ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʩʘʤʝ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʦʢʩʠʢʦʣʦʛʽʾ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʟʙʦʨʫ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɺɽɽʆ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʽʩʥʫʶʯʠʭ ʧʫʥʢʪʽʚ ʧʨʠʡʦʤʫ ʫ ʻʜʠʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʦʛʽʩʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʨʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʙʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʭʦʜʽʚ, ʱʦ ʚʨʘʭʦʚʫʻ ʾʭ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʢʣʘʜ, ʨʽʚʝʥʴ 

ʥʝʙʝʟʧʝʢʠ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʝʨʦʙʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʧʨʠʥʮʠʧʘʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʢʦʥʮʝʧʮʽʾ 

ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʪʘ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ɺɽɽʆ ʥʘ ʜʦʚʢʽʣʣʷ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʙʦʨʫ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʪʦʢʘʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʚʽʜʭʦʜʘʤʠ [6]. 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʦʶ ʪʘ ʤʘʻ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʘ 

ʥʝʚʠʛʽʜʥʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [2, 4]. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʣʽʤʝʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ɺɽɽʆ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʫ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʜʨʽʙʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʷʢʘ ʥʘʡʯʘʩʪʽʰʝ ʧʦʪʨʘʧʣʷʻ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜʭʦʜʽʚ [1]. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʦʨʫ ɺɽɽʆ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʽʩʥʫʶʯʠʭ ʽʥʽʮʽʘʪʠʚ, ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [5, 6]. 
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ɻʨʠʙʽʥʯʫʢ ɺ.ɸ., ʩʪʫʜʝʥʪ, 4 ʢʫʨʩ, ʛʨʫʧʘ ʅɿ-3,  
ʬʘʢʫʣʴʪʝʪ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ, 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʝʚʯʫʢ ʃ.ʄ., ʜ.ʙ.ʥ., ʧʨʦʬ. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɺʇʃʀɺ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ʇʈʆʉʊʆʈʆɺʋ 

ɼʀʌɽʈɽʅʎɯɸʎɯʖ ʉʊʆʂʋ ʈ. ʋɾ ʋ ʄɽɾɸʍ ʂʆʈʆʉʊɽʅʉʔʂʆɰ ɻʈʆʄɸɼʀ 
 

ʇʨʦʩʪʦʨʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʪʦʢʫ ʨ. ʋʞ ʫ ʤʝʞʘʭ ʂʦʨʦʩʪʝʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 
ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʫʤʦʚʣʝʥʘ ʥʝ ʣʠʰʝ ʧʨʠʨʦʜʥʠʤʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʘ ʡ ʩʫʪʪʻʚʦ 
ʚʽʜʤʽʥʥʠʤ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʦʟʙʦʨʠ ʦʢʨʝʤʠʭ ʩʫʙʙʘʩʝʡʥʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 
ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʩʠʩʪʝʤʽ SWAT+ ʜʣʷ ʧ'ʷʪʠ ʩʫʙʙʘʩʝʡʥʽʚ ʨ. ʋʞ: 1007 
(ʬʨʘʛʤʝʥʪ 3), 3448 (ʬʨʘʛʤʝʥʪ 4), 3437 (ʬʨʘʛʤʝʥʪ 5), 980 (ʬʨʘʛʤʝʥʪ 6) ʪʘ 3441 (ʬʨʘʛʤʝʥʪ 7), ʱʦ ʦʭʦʧʣʶʶʪʴ 
ʧʦʚʥʠʡ ʚʽʜʨʽʟʦʢ ʨʽʯʢʠ ʚʽʜ ʚʭʦʜʫ ʚ ʤʝʞʽ ʛʨʦʤʘʜʠ ʜʦ ʾʾ ʚʠʭʦʜʫ ʟʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʤʝʞʫ [1]. 
ɿʘ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʠʧʠ ʩʫʙʙʘʩʝʡʥʽʚ. ʇʝʨʰʠʡ ʪʠʧ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʙʙʘʩʝʡʥʦʤ 1007, ʚʦʜʦʟʙʽʨ ʷʢʦʛʦ ʦʭʦʧʣʶʻ ʧʨʠʤʽʩʴʢʫ ʟʦʥʫ ʤ. ʂʦʨʦʩʪʝʥʴ ʪʘ ʫʛʽʜʜʷ 
ʍʦʣʦʩʥʝʥʩʴʢʦʛʦ ʽ ʍʦʪʠʥʽʚʩʴʢʦʛʦ ʩʪʘʨʦʩʪʠʥʩʴʢʠʭ ʦʢʨʫʛʽʚ [2]. ʇʦʻʜʥʘʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ, 
ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʫʱʽʣʴʥʝʥʠʭ ˇʨʫʥʪʽʚ ʟʫʤʦʚʣʶʻ ʥʘʡʚʠʱʠʡ ʩʝʨʝʜ ʫʩʽʭ ʩʫʙʙʘʩʝʡʥʽʚ ʥʦʤʝʨ 
ʢʨʠʚʦʾ ʩʪʦʢʫ CN = 81 ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ 55 ʤʤ/ʨʽʢ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʧʨʦʩʦʯʫʚʘʥʥʽ ʫ 
ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 171 ʤʤ/ʨʽʢ ʽ ʥʘʡʥʠʞʯʦʤʫ ʧʽʜʟʝʤʥʦʤʫ ʞʠʚʣʝʥʥʽ ʨʽʯʢʠ 59 ʤʤ/ʨʽʢ [1]. 
ɼʨʫʛʠʡ ʪʠʧ (ʩʫʙʙʘʩʝʡʥʠ 3448 ʽ 980) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʠʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ: ʯʘʩʪʢʘ ʨʽʣʣʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ~15 % ʽ ~25 %, ʱʦ ʧʽʜʪʨʠʤʫʻ ʟʥʘʯʝʥʥʷ CN ʥʘ ʨʽʚʥʽ 78-
80 ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ 13-27 ʤʤ/ʨʽʢ. ʎʽ ʩʫʙʙʘʩʝʡʥʠ ʻ ʟʦʥʦʶ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʣʽʤʘʪʠʯʥʠʤ 
 ̔ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʯʠʥʥʠʢʘʤʠ: ʩʢʦʨʦʯʝʥʥʷ ʩʥʽʛʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫʥʘʩʣʽʜʦʢ ʧʦʪʝʧʣʽʥʥʷ ʥʝ ʢʦʤʧʝʥʩʫʻʪʴʩʷ 
ʜʦʩʪʘʪʥʽʤ ʧʽʜʟʝʤʥʠʤ ʞʠʚʣʝʥʥʷʤ (86-133 ʤʤ/ʨʽʢ), ʘ ʟʙʝʨʝʞʝʥʥʷ ʦʨʥʠʭ ʧʣʦʱ ʧʝʨʝʰʢʦʜʞʘʻ 
ʢʦʤʧʝʥʩʘʪʦʨʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʽʥʬʽʣʴʪʨʘʮʽʾ [1]. 
ʊʨʝʪʽʡ ʪʠʧ (ʩʫʙʙʘʩʝʡʥʠ 3437 ʽ 3441) ʤʘʻ ʥʘʡʥʠʞʯʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʯʘʩʪʢʘ ʨʽʣʣʽ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 0-3 %, ʘ ʣʽʩʦʚʦ-ʣʫʛʦʚʠʡ ʧʦʢʨʠʚ ʟʘʡʤʘʻ ʧʦʥʘʜ 55-75 % ʚʦʜʦʟʙʦʨʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʝ 
ʟʥʘʯʝʥʥʷ CN (75-80), ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ (240-274 ʤʤ/ʨʽʢ) ʽ ʥʘʡʩʪʘʙʽʣʴʥʽʰʝ ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ 
ʨʽʯʢʠ (125-133 ʤʤ/ʨʽʢ), ʷʢʝ ʻ ʛʦʣʦʚʥʠʤ ʩʪʘʙʽʣʽʟʘʪʦʨʦʤ ʙʘʟʦʚʦʛʦ ʩʪʦʢʫ ʚ ʤʝʞʝʥʥʠʡ ʧʝʨʽʦʜ. ɺʦʜʥʦʯʘʩ ʩʘʤʝ 
ʮʽ ʩʫʙʙʘʩʝʡʥʠ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʥʝʟʘʢʦʥʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʙʫʨʰʪʠʥʫ: ʧʦʨʫʰʝʥʥʷ ˇʨʫʥʪʦʚʦ-
ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʣʽʩʦʚʠʭ ʚʦʜʦʟʙʦʨʽʚ ʟʜʘʪʥʝ ʥʝʟʚʦʨʦʪʥʦ ʟʥʠʟʠʪʠ ʾʭ ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʧʝʨʝʚʝʩʪʠ 
ʩʫʙʙʘʩʝʡʥʠ ʜʦ ʙʽʣʴʰ ʚʨʘʟʣʠʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʠʧʫ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ [1, 2]. 
ʇʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (681-698 ʤʤ/ʨʽʢ) 

ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʤʽʞ ʩʫʙʙʘʩʝʡʥʘʤʠ ʨʽʟʥʠʪʴʩʷ ʫ 9,2 ʨʘʟʘ (ʚʽʜ 6 ʤʤ/ʨʽʢ ʫ ʩʫʙʙʘʩʝʡʥʽ 3437 ʜʦ 55 ʤʤ/ʨʽʢ ʫ 
ʩʫʙʙʘʩʝʡʥʽ 1007), ʘ ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ - ʫ 2,3 ʨʘʟʘ (ʚʽʜ 59 ʜʦ 133 ʤʤ/ʨʽʢ). ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʝʨʝʢʦʥʣʠʚʦ 
ʩʚʽʜʯʠʪʴ, ʱʦ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʝ ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʟʥʘʯʝʥʥʽ CN, ʻ 
ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʧʨʦʩʪʦʨʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʪʦʢʫ ʚ ʤʝʞʘʭ ʻʜʠʥʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ. ɺʠʟʥʘʯʝʥʽ 
ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʫʙʙʘʩʝʡʥʘʤʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʪʘʙʽʣʴʥʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 30-ʨʽʯʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʫ (1990-
2020 ʨʨ.) [1, 2]. 
ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʽ ʢʣʽʤʘʪʠʯʥʠʡ ʯʠʥʥʠʢʠ ʜʽʶʪʴ ʷʢ ʚʟʘʻʤʦʧʦʩʠʣʶʶʯʽ: ʧʦʪʝʧʣʽʥʥʷ ʩʢʦʨʦʯʫʻ ʩʥʽʛʦʟʘʧʘʩʠ, 

ʘ ʚʠʩʦʢʘ ʯʘʩʪʢʘ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʝ ʜʦʟʚʦʣʷʻ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʪʨʘʪʫ ʩʥʽʛʦʚʦʛʦ ʨʝʩʫʨʩʫ ʯʝʨʝʟ 
ʧʽʜʟʝʤʥʝ ʥʘʢʦʧʠʯʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤ ʻ ʩʫʙʙʘʩʝʡʥ 1007, ʜʝ ʧʦʻʜʥʘʥʥʷ CN = 81, ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ 
59 ʤʤ/ʨʽʢ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʩʥʽʛʦʟʘʧʘʩʽʚ ~43 ʤʤ H O ʬʦʨʤʫʻ ʥʘʡʚʠʱʠʡ ʨʠʟʠʢ ʧʦʛʣʠʙʣʝʥʥʷ ʤʝʞʝʥʥʦʛʦ ʩʪʦʢʫ. 
ɿʘ ʫʤʦʚʠ ʧʨʦʜʦʚʞʝʥʥʷ ʪʨʝʥʜʫ ʧʦʪʝʧʣʽʥʥʷ (+1,1 ÁC/ʜʝʩʷʪʠʣʽʪʪʷ) ʩʘʤʝ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ 
ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʦʢʫ ʩʫʙʙʘʩʝʡʥʫ 1007, ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʟʦʥʫ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʨʠʟʠʢʫ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ [1]. 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʂʦʨʦʩʪʝʥʩʴʢʦʾ ʛʨʦʤʘʜʠ: ʧʦʩʠʣʝʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ ʫ ʣʽʩʦʚʠʭ ʚʦʜʦʟʙʦʨʘʭ ʪʨʝʪʴʦʛʦ 
ʪʠʧʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʩʫʙʙʘʩʝʡʥʘʭ ʜʨʫʛʦʛʦ ʪʠʧʫ ʪʘ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʫʙʙʘʩʝʡʥʽ 1007 ʷʢ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʽʡ ʚʭʽʜʥʽʡ ʜʽʣʷʥʮʽ ʨʽʯʢʠ ʚ ʤʝʞʘʭ ʛʨʦʤʘʜʠ [1, 2]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
1. ʆʩʠʧʦʚ ɺ. ɺ., ʄʘʪʚʽʻʥʢʦ ɭ. ɸ., ɹʦʥʯʢʦʚʩʴʢʠʡ ɸ. ʆ., ʆʩʘʜʯʘ ʅ. ʄ., ʄʦʩʫʨ ɻ. ɯ., ɸʛʘʬʦʥʦʚ ʖ. ʆ. Land 

& Water: ʘʛʨʦ-ʛʽʜʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʂʠʾʚ : ʋʢʨɻʄɯ ɼʉʅʉ 
ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ, 2023. URL: https://landwater.uhmi.org.ua (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.04.2026). 

2. ʂʦʨʦʩʪʝʥʩʴʢʘ ʤʽʩʴʢʘ ʨʘʜʘ. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʩʧʦʨʪ ʂʦʨʦʩʪʝʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ 
ʩʪʘʥʦʤ ʥʘ 01.01.2023 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʂʦʨʦʩʪʝʥʴ, 2023. URL: https://korosten-rada.gov.ua/wp-
content/uploads/2023/09/ekologichnyj-pasport-gromady-2023-rik-.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.04.2026). 
  



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɻʫʤʝʥʥʘ ʄ., ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʫ, ʛʨʫʧʘ ɻʊ-51, ʬʘʢʫʣʴʪʝʪ ʛʝʦʽʥʞʝʥʝʨʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʨʝʙʝʥʶʢ ʊ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʛʝʦʽʥʞʝʥʝʨʽʾ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè 

 

ɻɽʆʍɯʄɯʏʅɸ ʂʃɸʉʀʌɯʂɸʎɯʗ ɽʃɽʄɽʅʊɯɺ ɿɸ ɺ. ʄ. ɻʆʃʔɼʐʄɯɼʊʆʄ 

ʊɸ ɰɰ ɽʂʆʃʆɻɯʏʅɽ ɿʅɸʏɽʅʅʗ 
 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʜʦʚʢʽʣʣʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʫʤʽʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʛʨʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ 

ʛʝʦʭʽʤʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ɺ.ʄ. ɻʦʣʴʜʰʤʽʜʪʘ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʙʽʦʩʬʝʨʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ. ɻʝʦʭʽʤʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʮʽ ʧʨʦʮʝʩʠ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɻʦʣʴʜʰʤʽʜʪʘ, ʚʩʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʣʽʪʦʬʽʣʠ, ʭʘʣʴʢʦʬʽʣʠ, ʩʠʜʝʨʦʬʽʣʠ ʪʘ ʘʪʤʦʬʽʣʠ. ʃʽʪʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʢʠʩʥʶ 

ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʩʠʣʽʢʘʪʥʠʭ ʧʦʨʦʜʘʭ, ʬʦʨʤʫʶʯʠ ʦʩʥʦʚʥʫ ʤʘʩʫ ʟʝʤʥʦʾ ʢʦʨʠ. ʍʘʣʴʢʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, 

ʥʘʚʧʘʢʠ, ʪʷʞʽʶʪʴ ʜʦ ʩʽʨʢʠ ʪʘ ʫʪʚʦʨʶʶʪʴ ʩʫʣʴʬʽʜʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʭʥʶ ʚʠʩʦʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʟʥʘʯʥʫ 

ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʉʠʜʝʨʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ ʤʝʪʘʣʝʚʦʤʫ ʷʜʨʽ 

ɿʝʤʣʽ ʪʘ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʩʧʣʘʚʠ ʟ ʟʘʣʽʟʦʤ, ʪʦʜʽ ʷʢ ʘʪʤʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʬʦʨʤʫʶʪʴ ʣʝʪʢʽ ʩʧʦʣʫʢʠ ʪʘ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʣʦʙʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʘʭ. ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʭʘʣʴʢʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʯʘʩʪʦ 
ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʜʦʚʢʽʣʣʷ ʫ ʚʠʛʣʷʜʽ ʧʠʣʫ ʘʙʦ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ 

ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʦʪʨʘʧʣʷʶʯʠ ʫ ʚʽʜʥʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚʦʥʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʩʪʽʡʢʽ ʩʫʣʴʬʽʜʠ, 

ʬʦʨʤʫʶʯʠ ʣʦʢʘʣʴʥʽ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʩʥʦʚʦʶ ʪʘʢʦʛʦ ʧʦʜʽʣʫ ʻ ʟʜʘʪʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʝʚʥʠʤʠ 
ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ ʤʽʞ ʛʝʦʩʬʝʨʘʤʠ ɿʝʤʣʽ - ʷʜʨʦʤ, ʤʘʥʪʽʻʶ, ʢʦʨʦʶ, ʛʽʜʨʦʩʬʝʨʦʶ ʪʘ 

ʘʪʤʦʩʬʝʨʦʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʠʪʠ ʥʝ ʣʠʰʝ ʾʭ ʧʨʠʨʦʜʥʝ ʧʦʰʠʨʝʥʥʷ, ʘ ʡ ʧʦʚʝʜʽʥʢʫ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 

ɿ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʜʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ 

ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘʧʨʠʢʣʘʜ, ʣʽʪʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʘʢʨʽʧʣʶʚʘʪʠʩʷ ʫ ˇʨʫʥʪʘʭ, ʪʦʜʽ 

ʷʢ ʘʪʤʦʬʽʣʴʥʽ ʤʦʞʫʪʴ ʧʝʨʝʥʦʩʠʪʠʩʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʩʧʨʠʯʠʥʷʶʯʠ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʭʘʣʴʢʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʟʦʢʨʝʤʘ ʚʘʞʢʽ ʤʝʪʘʣʠ (Pb, Cd, Hg), ʷʢʽ ʟʜʘʪʥʽ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʽ ʯʠʥʠʪʠ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

ɺʘʞʣʠʚʠʤ ʷʚʠʱʝʤ ʻ ʛʝʦʭʽʤʽʯʥʘ ʤʽʤʽʢʨʽʷ, ʟʘ ʷʢʦʾ ʪʦʢʩʠʯʥʽ ʝʣʝʤʝʥʪʠ ʽʤʽʪʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʞʠʪʪʻʚʦ 

ʥʝʦʙʭʽʜʥʠʭ ʙʽʦʬʽʣʽʚ. ɿʦʢʨʝʤʘ, ʢʘʜʤʽʡ ʤʦʞʝ ʟʘʤʽʱʫʚʘʪʠ ʮʠʥʢ, ʘ ʩʚʠʥʝʮʴ - ʢʘʣʴʮʽʡ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʘʭ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʟʫʤʦʚʣʶʻ ʝʬʝʢʪ 

ʙʽʦʘʢʫʤʫʣʷʮʽʾ ʪʘ ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʪʨʦʬʽʯʥʠʭ ʣʘʥʮʶʛʘʭ. 

ʆʪʞʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ. ʊʘʢ, ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ ʙʽʣʷ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʥʘʢʦʧʠʯʝʥʥʷ Pb ʪʘ Cd; ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʩʧʨʠʷʻ ʦʯʠʱʝʥʥʶ ʚʦʜʠ ʚʽʜ Hg; ʤʽʞʥʘʨʦʜʥʽ 

ʫʛʦʜʠ, ʷʢ-ʦʪ CLRTAP, ʨʝʛʫʣʶʶʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʧʦʰʠʨʝʥʥʷ ʘʪʤʦʬʽʣʴʥʠʭ ʩʧʦʣʫʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʬʽʪʦʨʝʤʝʜʽʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʚʠʣʫʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʭʘʣʴʢʦʬʽʣʽʚ ʽʟ ˇʨʫʥʪʽʚ, ʟʤʝʥʰʫʶʯʠ ʨʠʟʠʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ  

 ʆʪʞʝ, ʛʝʦʭʽʤʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʟʘ ɺ. ʄ. ɻʦʣʴʜʰʤʽʜʪʦʤ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʘʥʘʣʽʟʫ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʜʦʚʢʽʣʣʽ ʪʘ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʶ ʭʽʤʽʯʥʫ ʧʨʠʨʦʜʫ ʪʘ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʨʝʤʝʜʽʘʮʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Geochemical classification of elements [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://dspmuranchi.ac.in/pdf/Blog/Geochemical%20classification%20of%20elements.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

22.04.2026). 

2. ʈʫʜʠʰʠʥ, ɯ. ɻʝʦʭʽʤʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɯ. ʈʫʜʠʰʠʥ. - ɺʽʥʥʠʮʷ : 

ɺʅʊʋ, 2023. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://pdf.lib.vntu.edu.ua/books/2024/Rudyshyn_2023_320.pdf (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 22.04.2026). 

3.  United Nations Economic Commission for Europe. Air Pollution [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / UNECE. - 

ɾʝʥʝʚʘ : UNECE, 2026. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://unece.org/environmental-policy-1/air (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

30.04.2026). 

  

https://unece.org/environmental-policy-1/air


ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɼʽʜʥʷʢ ɸ.ɺ., ʩʪʫʜʝʥʪʢʘ ʯʝʪʚʝʨʪʦʛʦ ʢʫʨʩʫ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ ʇʆ 4/1, 

ʽʥʞʝʥʝʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʫʨʝʧʽʥ ɺ.ʄ., ʢ.ʝ.ʥ., ʜʦʮ. 
ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɽʂʆʃʆɻɯʏʅʆ ʆʈɯɭʅʊʆɺɸʅɽ ɺʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ  

ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʄɯʉʊɸ ʄʀʂʆʃɸɰɺ 
 

ɼʣʷ ʤʽʩʪʘ ʄʠʢʦʣʘʾʚ ʚʘʞʣʠʚʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɿʦʥʘ ʧʽʜʚʠʱʝʥʦʛʦ ʚʦʜʥʦʛʦ ʨʠʟʠʢʫ, ʫ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʝ ʤʽʩʪʦ ʧʦʻʜʥʫʻ ʧʨʠʨʦʜʥʫ ʦʙʤʝʞʝʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʪʘ 

ʟʥʘʯʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʛʨʷʟʥʝʥʥʷ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʤʝʥʰʝʥʥʷ ʩʪʦʢʫ 

ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʠʣʠ ʩʪʘʙʽʣʴʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪʘ. ɯʟ ʟʘ ʮʴʦʛʦ ʪʨʘʜʠʮʽʡʥʘ ʤʦʜʝʣʴ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʩʪʘʣʘ ʥʝʝʬʝʢʪʠʚʥʦʶ ʪʘ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʤʽʩʴʢʦʾ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʝʢʦʥʦʤʽʢʠ. 

ɽʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ ʨʘʮʽʦʥʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ [1, ʩ. 174]. ʋ ʄʠʢʦʣʘʻʚʽ, ʜʝ ʧʝʨʽʦʜʠʯʥʦ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʙʦʾ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ, 

ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ, ʩʠʩʪʝʤ ʟʙʠʨʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʦʾ ʚʦʜʠ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ 

ʚʞʝ ʚʠʢʦʨʠʩʪʘʥʦʾ ʧʨʠʨʦʜʥʴʦʾ ʚʦʜʠ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʄʠʢʦʣʘʻʚʘ. 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʤʽʩʪʘ ʻ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʤʽʩʮʝʚʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ʊʘʢʽ ʧʨʦʮʝʩʠ ʩʢʦʨʦʯʫʶʪʴ ʦʙʩʷʛʠ ʩʢʠʜʽʚ ʚʦʜʠ ʫ ʨʽʯʢʠ ʪʘ ʟʤʝʥʰʫʶʪʴ ʦʙʩʷʛʠ ʟʘʙʠʨʘʥʥʷ 

ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ. ʎʝ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʫ ʤʽʩʪʽ [2, ʩ. 102]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʦʾ ʚʦʜʠ ʚ ʧʨʠʚʘʪʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʪʘ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʦʾ ʚʦʜʠ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪʘ. ɼʦʜʘʪʢʦʚʦ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʤʽʩʪʘ ʚʽʜʢʨʠʚʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʜʣʷ ʟʨʦʰʝʥʥʷ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʟʦʥ ʪʦʱʦ. 

ʋʤʦʚʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʘʣʠ - ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʚʨʘʟʣʠʚʠʤ ʬʘʢʪʦʨʦʤ. 

ɼʠʚʝʨʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʪʘ ʥʝʦʙʭʽʜʥʘ ʪʘ ʚʢʨʘʡ 

ʚʘʞʣʠʚʘ ʜʣʷ ʄʠʢʦʣʘʻʚʘ. ɽʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʟʘʚʜʷʢʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʜʞʝʨʝʣʘʤ, ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʦʜʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚʦʜʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʽ ʧʽʜʭʦʜʠ ʤʘʶʪʴ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ: ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʤʝʥʰʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ [3, ʩ. 596], ʘ ʤʽʩʪʦ - ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʪʨʠʤʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʉʪʨʘʪʝʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʢʨʘʱʫʻ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ ʪʘ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɺʽʥ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʜʣʷ ʩʪʘʣʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʪʘ ʚ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ,  ʟʦʢʨʝʤʘ 

ʤʽʩʪʽ ʄʠʢʦʣʘʾʚ ʤʘʻ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʤʽʩʪʘ, ʥʘʞʘʣʴ, ʻ 

ʦʙʤʝʞʝʥʠʤʠ ʪʘ ʫʨʘʟʣʠʚʠʤʠ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʽʩʥʫʚʘʥʥʷ ʙʽʟʥʝʩʫ. 

ʉʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʟʘʙʦʨʫ ʚʦʜʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʢʠʜʽʚ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʤʽʩʪʘ 

ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ. ʎʝ ʤʘʻ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʟʘʛʘʣʽ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʦʢʨʝʤʦ [4, ʩ. 345]. ɼʣʷ ʤʽʩʪʘ ʄʠʢʦʣʘʾʚ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚ'ʷʟʘʥʝ 

ʟ ʨʽʯʢʘʤʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʪʘ ɯʥʛʫʣ, ʪʦʤʫ ʚʘʞʣʠʚʦ, ʥʘ ʧʨʘʢʪʠʮʽ, ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʤʢʥʝʥʽ 

ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʽʩʪʦʪʥʦ ʟʤʝʥʰʘʪʴ ʧʦʪʨʝʙʫ ʚ ʟʘʙʦʨʽ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ. 

ɼʝʷʢʽ ʧʨʦʤʠʩʣʦʚʽ ʦʙ'ʻʢʪʠ ʄʠʢʦʣʘʻʚʘ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʨʦʜʥʫ ʚʦʜʫ. ʉʢʦʨʦʪʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʚ ʨʘʟʠ ʪʘʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʜʦʧʦʤʦʞʝ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʦʯʠʱʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʜʞʝʨʝʣ ʚ ʨʘʟʠ. ɹʘʛʘʪʦʨʘʟʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʜʦʟʚʦʣʷʻ ʤʝʥʰʝ ʚʦʜʠ ʧʦʚʝʨʪʘʪʠ ʫ ʨʽʯʢʠ ʫ ʚʠʛʣʷʜʽ ʩʪʦʢʽʚ, ʱʦ ʟʥʠʞʫʻ 

ʨʠʟʠʢ ʪʝʨʤʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʥʷ. ɸʥʘʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʭʘʨʯʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʽʩʪʘ, ʜʝ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʴʢʽ 

ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʪʘ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʧʽʜʧʨʠʻʤʩʪʚ ʄʠʢʦʣʘʻʚʘ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ 

ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʜʦʚʢʽʣʣʷ. ʎʷ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʚʘʞʣʠʚʘ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ [5, ʩ. 11]. ʅʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʟʘʛʨʷʟʥʝʥʥʷ 

ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ. ɺʧʨʦʚʘʜʞʫʶʯʠ ʣʦʢʘʣʴʥʽ ʦʯʠʩʥʽ 

ʩʪʘʥʮʽʾ ʽʟ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʦʯʠʱʝʥʥʷ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʽʯʥʠʭ ʚʦʜ ʝʢʦʣʦʛʽʯʥʠʤ 

ʥʦʨʤ, ʟʥʠʞʫʶʪʴ ʨʠʟʠʢʠ ʰʪʨʘʬʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ. 

ʑʦʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʣʽʢʚʽʜʘʮʽʻʶ ʥʘʩʣʽʜʢʽʚ 

ʟʘʛʨʷʟʥʝʥʥʷ; ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʚʦʜʠ ʪʘ ʾʾ ʚʽʜʚʝʜʝʥʥʷ. ɯʥʚʝʩʪʠʮʽʾ ʚ ʝʢʦʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ 
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ʦʢʫʧʦʚʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʠʞʝʥʥʷʤ ʨʝʩʫʨʩʥʠʭ ʚʠʪʨʘʪ. ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʩʥʦʚʽ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʄʠʢʦʣʘʻʚʘ, ʷʢʽ ʥʘʣʘʰʪʦʚʘʥʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʩʝʨʡʦʟʥʠʭ ʧʝʨʝʰʢʦʜ. ʉʝʨʝʜ ʥʠʭ ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʠʤʠ ʻ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ, 

ʦʙʤʝʞʝʥʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʩʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʘʩʧʝʢʪʠ [6, ʩ. 89]. 

ɯʥʰʘ ʧʨʦʙʣʝʤʘ - ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʤʽʩʪʽ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʱʝ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʍʍ ʩʪʦʣʽʪʪʷ, ʟʨʦʟʫʤʽʣʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ, ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʦʯʠʱʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. ɿʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʧʦʪʨʝʙʫʻ, ʥʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʝʤʙʨʘʥʥʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʟʘʤʢʥʝʥʠʭ ʮʠʢʣʽʚ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʎʝ ʩʢʣʘʜʥʝ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʚʦʜʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʤʫʰʝʥʽ ʚʽʜʢʣʘʜʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʻʢʪʠ ʥʘ ʢʦʨʠʩʪʴ ʙʽʣʴʰ ʥʘʛʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʨʝʙ. ʎʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ. ɼʦʩʪʫʧ ʜʦ ʜʝʰʝʚʠʭ ʢʨʝʜʠʪʽʚ ʘʙʦ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫ 

ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʤʝʞʝʥʠʡ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻ ʨʝʘʣʽʟʘʮʽʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʜʘʞʝ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʦʥʠ ʧʦʪʨʽʙʥʽ ʪʝʨʤʽʥʦʚʦ. ɼʦʜʘʪʢʦʚʦ 

ʩʠʪʫʘʮʽʶ ʫʩʢʣʘʜʥʶʻ ʜʦʚʛʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ, ʮʝ ʟʥʠʞʫʻ ʾʭʥʶ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʣʷ 

ʽʥʚʝʩʪʦʨʽʚ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʪʘʢʦʞ ʩʪʘʶʪʴ ʧʝʨʝʰʢʦʜʘʤʠ, ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʥʝʜʦʩʪʘʪʥʶ ʢʦʦʨʜʠʥʘʮʽʶ ʤʽʞ 

ʨʽʟʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ [7, ʩ. 427], ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʪʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ. 

ʆʪʞʝ, ʫʤʦʚʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʤʽʩʪʘ ʄʠʢʦʣʘʾʚ - 

ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʚʠʛʦʜʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ɼʦʚʛʘʥʴ ʂ.ɯ., ʩʪʫʜʝʥʪ IV ʢʫʨʩʫ, ʛʨʫʧʠ ɿʅɿ-22, 

ʬʘʢʫʣʴʪʝʪ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʐʝʚʯʫʢ ʃ.ʄ., ʜ-ʨ ʙʽʦʣ. ʥʘʫʢ, ʧʨʦʬ. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɺʇʃʀɺ ʋʈɹɸʅɯɿʆɺɸʅʀʍ ʊɽʈʀʊʆʈɯʁ ʅɸ ʇʆɺɽʈʍʅɽɺʀʁ ʉʊɯʂ ɹɸʉɽʁʅʋ 

ʈɯʏʂʀ ʊɽʊɽʈɯɺ 
 

ʋʨʙʘʥʽʟʘʮʽʷ ʻ ʦʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ 
ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ [2]. ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʧʦʢʨʠʪʪʽʚ (ʘʩʬʘʣʴʪʦʚʠʭ ʽ ʙʝʪʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ, 
ʧʦʢʨʽʚʝʣʴ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʩʧʨʠʯʠʥʷʻ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, 
ʩʢʦʨʦʯʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʚʦʜʦʪʦʢʘʭ. ɼʣʷ 
ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʊʝʪʝʨʽʚ (ʧʨʘʚʘ ʧʨʠʪʦʢʘ ɼʥʽʧʨʘ, ʧʣʦʱʘ ʚʦʜʦʟʙʦʨʫ å 15 300 ʢʤĮ, ʜʦʚʞʠʥʘ 365 ʢʤ), ʜʝ 
ʨʦʟʪʘʰʦʚʘʥʦ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ɾʠʪʦʤʠʨ (ʙʣʠʟʴʢʦ 270 ʪʠʩ. ʤʝʰʢʘʥʮʽʚ) ʪʘ ʥʠʟʢʫ ʧʨʦʤʠʩʣʦʚʦ-ʘʛʨʘʨʥʠʭ 
ʮʝʥʪʨʽʚ (ʂʦʨʦʩʪʠʰʽʚ, ʈʘʜʦʤʠʰʣʴ), ʮʷ ʧʨʦʙʣʝʤʘ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ 
ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʽʜʪʦʧʣʝʥʴ [5]. 
ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʊʝʪʝʨʽʚ, ʘʥʘʣʽʟ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʟʦʥʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʫʤʦʚʘʭ 
ʟʨʦʩʪʘʶʯʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 
ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʧʽʜʭʦʜʽ. ʇʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʣʦʱ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-2 (ESA Copernicus) [4] ʪʘ 
5-ʢʘʪʝʛʦʨʽʡʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʫʨʙʘʥʽʟʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, 
ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʚʽʜʢʨʠʪʽ ˇʨʫʥʪʠ ʪʘ ʣʫʢʠ, ʚʦʜʥʽ ʦʙôʻʢʪʠ ʡ ʙʦʣʦʪʘ). ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ 
ʩʧʦʩʪʝʨʝʞʝʥʴ (1990-2020 ʨʨ.) ʧʦ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʘʭ ɾʠʪʦʤʠʨ ʽ ʈʘʜʦʤʠʰʣʴ [1]; ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜ 
ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʤʦʥʽʪʦʨʠʥʛʫ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ (2018-2024 ʨʨ.). 
ʂʽʣʴʢʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʦʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ [2]. 
ɻɯʉ-ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʯʘʩʪʢʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʙʘʩʝʡʥʽ ʊʝʪʝʨʝʚʘ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

7,2 %, ʧʨʦʪʝ ʚ ʨʘʡʦʥʽ ɾʠʪʦʤʠʨʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ ʜʦ 23 %. ʋ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʢʚʘʨʪʘʣʘʭ 
ʤʽʩʪʘ ʯʘʩʪʢʘ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʧʦʢʨʠʪʪʽʚ ʩʷʛʘʻ 65-70 %, ʪʦʜʽ ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ ʧʝʨʝʜʤʽʩʪʷʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 
25 %. ɻɯʉ-ʤʦʜʝʣʴ ʚʠʜʽʣʠʣʘ ʪʨʠ ʟʦʥʠ ʚʧʣʠʚʫ: ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ (ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ʽ ʧʨʦʤʠʩʣʦʚʽ 
ʢʣʘʩʪʝʨʠ), ʧʦʤʽʨʥʦʛʦ ʨʽʚʥʷ (ʧʝʨʝʜʤʽʩʴʢʽ ʟʦʥʠ ʟʽ ʟʤʽʰʘʥʦʶ ʟʘʙʫʜʦʚʦʶ) ʪʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 
(ʩ̔ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʫʛʽʜʜʷ). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫʨʙʘʥʽʟʦʚʘʥʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ 
ʣʠʰʝ 7 % ʚʦʜʦʟʙʦʨʫ, ʚʦʥʠ ʬʦʨʤʫʶʪʴ 25-30 % ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ [1]. 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ ʏʘʩʪʢʘ ʫ ʙʘʩʝʡʥʽ, % ʂʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ Ɋ 
ʋʨʙʘʥʽʟʦʚʘʥʽ (ʱʽʣʴʥʘ ʟʘʙʫʜʦʚʘ) 7,2 0,70-0,90 
ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ 55,0 0,35-0,45 

ʃʽʩʦʚʽ ʤʘʩʠʚʠ 35,0 0,15-0,25 
ɹʦʣʦʪʘ ʪʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ 2,8 0,10-0,15 

ɿʚʝʜʝʥʠʡ ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ ʜʣʷ ʚʩʴʦʛʦ ʙʘʩʝʡʥʫ ʩʪʘʥʦʚʠʪʴ å 0,38, ʪʦʜʽ ʷʢ ʜʣʷ ʚʣʘʩʥʝ 
ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʚʽʥ ʫ 2-3 ʨʘʟʠ ʚʠʱʠʡ. ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʨʷʜʽʚ ʫʩʪʘʥʦʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ 
ʟʥʘʯʫʱʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʯʘʩʪʢʦʶ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʾ ʧʦʚʝʨʭʥʽ ʍ (%) ʪʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʪʦʢʫ [2]: 

ɰ  πȟρω  πȟππψ 8ϛ 2ό  πȟψσ ȟ (1) 
ʪʦʙʪʦ ʢʦʞʥʽ ʜʦʜʘʪʢʦʚʽ 10 % ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʧʣʦʱʽ ʧʽʜʚʠʱʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ ʙʘʩʝʡʥʫ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 0,08. ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʽʢʦʚʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʚ ʊʝʪʝʨʝʚʽ ʧʽʜ ʯʘʩ ʟʣʠʚʦʚʠʭ 
ʝʧʽʟʦʜʽʚ ʟʨʦʩʣʠ ʟʘ 1990-2020 ʨʨ. ʥʘ 15-20 % ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ ʚʠʪʨʘʪ ʫ ʤʝʞʝʥʴ. ʈʽʯʥʘ ʢʽʣʴʢʽʩʪʴ 
ʦʧʘʜʽʚ ʫ ʙʘʩʝʡʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 600-700 ʤʤ; ʚʝʩʥʷʥʝ ʩʥʽʛʦʪʘʥʝʥʥʷ ʬʦʨʤʫʻ 45-50 % ʨʽʯʥʦʛʦ ʩʪʦʢʫ, ʘ 
ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʚʠʪʨʘʪʘ ʧʦʙʣʠʟʫ ɾʠʪʦʤʠʨʘ ʩʪʘʥʦʚʠʪʴ 25-30 ʤį/ʩ (ʤʽʥʽʤʘʣʴʥʘ ʚ ʤʝʞʝʥʴ: 3-4 ʤį/ʩ) [1]. 
ʗʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʩʠʩʪʝʤʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ɻɼʂ ʫ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʨʽʯʢʠ: ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ɹʉʂ  ʫ 1,3-1,7 ʨʘʟʘ, ʟʘ ʬʦʩʬʘʪʘʤʠ ʫ 1,5-2,0 ʨʘʟʘ. ɿʘ 2014-2024 ʨʨ. ʟʘʛʘʣʴʥʝ ʩʦʣʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʦʪʽʢ 
ʟʨʦʩʣʦ ʥʘ å 20 %. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʟʤʠʚ ʽʟ ʜʦʨʦʞʥʽʭ 
ʧʦʢʨʠʪʪʽʚ (ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ Zn, Pb, Cu, Fe), ʥʝʝʬʝʢʪʠʚʥʽ ʟʣʠʚʦʚʽ ʢʦʣʝʢʪʦʨʠ ʟʽ ʟʥʘʯʥʠʤ ʟʥʦʩʦʤ 
ʪʘ ʧʦʙʫʪʦʚʽ ʩʢʠʜʠ. ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʫʨʙʘʥʽʟʘʮʽʾ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʧʨʠʩʢʦʨʝʥʠʡ ʩʪʽʢ ʩʢʦʨʦʯʫʻ 
ʯʘʩ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʝʧʣʦʚʽ ʘʥʦʤʘʣʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʝʬʝʢʪ çʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘè) 
ʧʽʜʚʠʱʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʤʝʞʝʥʴ [2]. 
ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʠʤ ʩʪʦʢʦʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

Low Impact Development (LID), ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʫ ʇʦʣʴʱʽ, ʏʝʭʽʾ ʪʘ ʅʽʜʝʨʣʘʥʜʘʭ [3]. ɿʦʢʨʝʤʘ, ʫ 
ɺʨʦʮʣʘʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʱʦʚʠʭ ʩʘʜʽʚ ʽ ʧʨʦʥʠʢʥʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ 12 % ʤʽʩʴʢʦʾ ʧʣʦʱʽ ʟʥʠʟʠʣʦ ʧʽʢʦʚʽ 
ʚʠʪʨʘʪʠ ʤʘʣʠʭ ʚʦʜʦʪʦʢʽʚ ʥʘ 35 % ʪʘ ʧʦʢʨʘʱʠʣʦ ʷʢʽʩʪʴ ʚʦʜ ʟʘ ʬʦʩʬʘʪʘʤʠ ʥʘ 28 % [3]. ɼʣʷ ɾʠʪʦʤʠʨʘ, ʜʝ 
ʨʽʚʝʥʴ ʟʥʦʩʫ ʟʣʠʚʦʚʦʾ ʢʘʥʘʣʽʟʘʮʽʾ ʧʝʨʝʚʠʱʫʻ 60 %, ʘ ʥʦʚʽ ʟʘʙʫʜʦʚʘʥʽ ʧʣʦʱʽ ʟʘ 2010-2023 ʨʨ. ʟʨʦʩʣʠ ʥʘ 8,4 % 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʘʜʘʧʪʘʮʽʷ ʧʨʠʥʮʠʧʽʚ LID ʻ ʥʘʫʢʦʚʦ 
ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʥʘʧʨʷʤʦʤ. 
ʇʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʙʘʟʦʚʦʶ ʬʦʨʤʫʣʦʶ Q = ɊĿPĿF ʧʦʢʘʟʘʣʦ: ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʦʯʥʦʛʦ 

ʪʝʤʧʫ ʟʨʦʩʪʘʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʣʦʱ (0,4-0,5 % ʥʘ ʨʽʢ) ʜʦ 2040 ʨ. ʩʝʨʝʜʥʽʡ ʦʙʩʷʛ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʤʦʞʝ 
ʟʙʽʣʴʰʠʪʠʩʷ ʥʘ 10-12 %, ʧʽʢʦʚʽ ʚʠʪʨʘʪʠ ʧʽʜ ʯʘʩ ʟʣʠʚ ʥʘ 20-25 %, ʘ ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ ʨʽʯʢʠ ʩʢʦʨʦʪʠʪʴʩʷ ʥʘ 
7-10 %. ʎʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʴ ʨʠʟʠʢ ʧʽʜʪʦʧʣʝʥʴ ʥʠʟʠʥʥʠʭ ʜʽʣʷʥʦʢ ɾʠʪʦʤʠʨʘ ʽ ʈʘʜʦʤʠʰʣʷ, ʧʦʩʠʣʠʪʴ 
ʝʚʪʨʦʬʽʢʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʧʝʨʝʜ ʂʠʾʚʩʴʢʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ ʪʘ ʟʙʽʣʴʰʠʪʴ ʩʫʢʫʧʥʽ 
ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʚʽʜ ʧʘʚʦʜʢʽʚ ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ ʘʛʣʦʤʝʨʘʮʽʾ [1]. 
ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ ʪʘ ʤʘʩʰʪʘʙʦʤ ʚʪʨʫʯʘʥʥʷ. ʋ ʩʬʝʨʽ ʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʜʦʱʦʚʠʭ ʩʘʜʽʚ ʽ ʙʽʦʨʝʪʝʥʮʽʡʥʠʭ ʜʽʣʷʥʦʢ, ʟʝʣʝʥʠʭ ʜʘʭʽʚ ʪʘ ʧʝʨʬʦʨʦʚʘʥʠʭ ʙʨʫʢʽʚʦʢ, ʘ ʪʘʢʦʞ 
ʙʽʦʬʽʣʴʪʨʘʮʽʡʥʠʭ ʢʘʥʘʚ (swales), ʧʨʠʨʦʜʥʠʭ ʣʦʪʢʽʚ ʽʟ ʨʦʩʣʠʥʥʽʩʪʶ, ʱʦ ʟʘʪʨʠʤʫʶʪʴ ʽ ʧʦʩʪʫʧʦʚʦ ʚʽʜʚʦʜʷʪʴ 
ʜʦʱʦʚʽ ʧʦʪʦʢʠ [3]. ʉʫʢʫʧʥʦ ʮʽ ʟʘʭʦʜʠ ʟʜʘʪʥʽ ʟʥʠʟʠʪʠ ʣʦʢʘʣʴʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʥʘ 30-50 %, ʧʽʜʚʠʱʠʪʠ 
ʯʘʩʪʢʫ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʩʢʦʨʦʪʠʪʠ ʧʽʢʦʚʠʡ ʩʢʠʜ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʦʢʽʚ ʫ ʨʽʯʢʦʚʫ 
ʩʠʩʪʝʤʫ ʚ ʜʦʱʦʚʠʡ ʩʝʟʦʥ ʥʘ 20-40 %. ɰʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʠʨʝʢʪʠʚʠ ɭʉ 2007/60/ɭʉ ʱʦʜʦ 
ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʝʥʝʚʠʤʠ ʨʠʟʠʢʘʤʠ. 
ɺ ʽʥʞʝʥʝʨʥʦ-ʛʽʜʨʦʪʝʭʥʽʯʥʽʡ ʩʬʝʨʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʟʣʠʚʦʚʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟ ʫʩʪʘʥʦʚʢʦʶ 

ʧʽʩʢʦʣʦʚʦʢ ʽ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʽʜʩʪʽʡʥʠʢʽʚ ʜʣʷ ʚʣʦʚʣʝʥʥʷ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ; ʙʫʜʽʚʥʠʮʪʚʦ 
ʘʢʫʤʫʣʶʚʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʧʽʢʽʚ ʜʦʱʦʚʠʭ ʩʪʦʢʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʧʦʩʪʫʧʦʚʠʤ 
ʚʠʧʫʩʢʦʤ ʫ ʚʦʜʦʪʦʢʠ; ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʙʝʨʝʞʥʠʭ ʙʫʬʝʨʥʠʭ ʩʤʫʛ ʰʠʨʠʥʦʶ ʥʝ ʤʝʥʰʝ 50 ʤ ʽ ʟʘʧʣʘʚʥʦʾ 
ʨʦʩʣʠʥʥʦʩʪʽ ʤʘʣʠʭ ʧʨʠʪʦʢ ʷʢ ʧʨʠʨʦʜʥʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʩʪʦʢʫ. ʆʢʨʝʤʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʨʝʛʝʥʝʨʘʮʽʾ ʤʘʣʠʭ ʤʽʩʴʢʠʭ ʚʦʜʦʪʦʢʽʚ ʯʝʨʝʟ ʨʦʟʯʠʱʝʥʥʷ ʟʘʭʘʨʘʱʝʥʠʭ ʨʫʩʝʣ ʽ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʶ ʩʧʨʷʤʣʝʥʠʭ 
ʜʽʣʷʥʦʢ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʚʦʜʦʟʙʦʨʽ ʊʝʪʝʨʝʚʘ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʧʽʢʦʚʽ ʚʠʪʨʘʪʠ ʧʘʚʦʜʢʽʚ 
25-50 -ʨʽʯʥʦʾ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʥʘ 15-20 % ʪʘ ʟʤʝʥʰʠʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʫ ʨʽʯʢʫ ʥʘ 30-35 %. 
ɼʣʷ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʥʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʯʘʩʪʢʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʥʦʚʠʭ ʟʘʙʫʜʦʚʘʭ (ʥʝ ʙʽʣʴʰʝ 40 % ʧʣʦʱʽ ʜʽʣʷʥʢʠ) ʪʘ ʦʙʦʚôʷʟʢʦʚʦʛʦ 
ʦʙʣʘʰʪʫʚʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʽ ʟʣʠʚʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʙôʻʢʪʽʚ ʧʣʦʱʝʶ 
ʧʦʥʘʜ 0,5 ʛʘ [5]. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʽʥʪʝʛʨʦʚʘʥʫ ɻɯʉ-
ʤʦʥʽʪʦʨʠʥʛʦʚʫ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʧʦʻʜʥʫʻ ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (Sentinel-2, Sentinel-1 SAR) [4], 
ʩʪʘʮʽʦʥʘʨʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʜʘʪʯʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
ʅʘʢʦʧʠʯʝʥʽ ʜʘʥʽ ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʥʦʚʣʝʥʥʷ ʢʘʨʪ ʧʘʚʦʜʢʦʚʦʛʦ ʨʠʟʠʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ɼʠʨʝʢʪʠʚʠ 2007/60/ɭʉ ʪʘ ʩʣʫʛʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʇʣʘʥʫ ʫʧʨʘʚʣʽʥʥʷ ʨʽʯʢʦʚʠʤ 
ʙʘʩʝʡʥʦʤ ɼʥʽʧʨʘ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʧʨʦʚʽʜʥʠʤ ʯʠʥʥʠʢʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʙʘʩʝʡʥʫ ʊʝʪʝʨʝʚʘ: 

ʧʦʧʨʠ ʪʝ, ʱʦ ʫʨʙʘʥʽʟʦʚʘʥʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʣʠʰʝ 7,2 % ʚʦʜʦʟʙʦʨʫ, ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʯʚʝʨʪʴ ʟʘʛʘʣʴʥʦʛʦ ʩʪʦʢʫ 
ʡ ʟʫʤʦʚʣʶʶʪʴ ʩʠʩʪʝʤʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ɺʩʪʘʥʦʚʣʝʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʟʚôʷʟʦʢ 
(RĮ = 0,83) ʤʽʞ ʯʘʩʪʢʦʶ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʪʦʢʫ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ 
ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʥʦʨʤʘʪʠʚʠ ʟʘʙʫʜʦʚʠ ʜʣʷ ʥʦʚʠʭ ʢʚʘʨʪʘʣʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ (ʟʝʣʝʥʘ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʽʥʞʝʥʝʨʥʦ-ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʽ ʤʝʭʘʥʽʟʤʠ) ʩʪʘʥʦʚʠʪʴ 
ʥʘʫʢʦʚʫ ʦʩʥʦʚʫ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʨʦʪʠʧʘʚʦʜʢʦʚʦʛʦ ʟʘʭʠʩʪʫ 
ɾʠʪʦʤʠʨʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʚʦʜ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʊʝʪʝʨʝʚʘ. 
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ʂʨʘʚʯʫʢ-ʆʙʦʜʟʽʥʩʴʢʘ ʊ.ɺ., PhD,  

ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ɼɽɻʈɸɼɸʎɯɰ ˆʈʋʅʊɯɺ ʋʅɸʉʃɯɼʆʂ ɯʅʊɽʅʉʀɺʅʆɻʆ 

ɿɽʄʃɽʈʆɹʉʊɺɸ 
 

ɯʥʪʝʥʩʠʚʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʡʦʛʦ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ ʩʪʠʤʫʣʶʻ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʛʣʠʙʦʢʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʥʦʢʫʣʴʪʫʨ [1]. ʆʜʥʘʢ ʜʘʥʽ ʧʨʘʢʪʠʢʠ ʯʘʩʪʦ ʚʠʢʣʠʢʘʶʪʴ 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʽʚʥʦʚʘʛʠ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. 

ɼʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʢʦʤʧʣʝʢʩʽ ʧʨʦʮʝʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʝʨʦʟʽʷ, 

ʟʙʽʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʫʱʽʣʴʥʝʥʥʷ, ʟʘʩʦʣʝʥʥʷ, ʟʘʢʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʝ ʭʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. ɽʨʦʟʽʡʥʽ 

ʧʨʦʮʝʩʠ, ʦʩʦʙʣʠʚʦ ʚʦʜʥʘ ʪʘ ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ, ʚʠʢʣʠʢʘʶʪʴ ʚʪʨʘʪʫ ʨʦʜʶʯʦʛʦ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [1]. ɿʙʽʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʯʝʨʝʟ ʽʥʪʝʥʩʠʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʪʘ 

ʥʝʜʦʩʪʘʪʥʻ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ - ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʨʦʜʶʯʦʩʪʽ. ʋʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ, ʱʦ ʚʠʢʣʠʢʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʞʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, 

ʧʦʨʫʰʫʻ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʟʥʠʞʫʻ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʘʝʨʘʮʽʶ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʾʭʥʴʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʤʝʪʦʜʽʚ, ʱʦ ʦʭʦʧʣʶʻ ʘʛʨʦʭʽʤʽʯʥʽ, ʬʽʟʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ [2]. ɸʛʨʦʭʽʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚʤʽʩʪ ʛʫʤʫʩʫ, ʨʽʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʽ (pH), ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʚʘʞʢʽ ʤʝʪʘʣʠ ʯʠ ʟʘʣʠʰʢʠ 

ʧʝʩʪʠʮʠʜʽʚ.  

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽʟ ʮʠʬʨʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ 

ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʷʚʣʷʪʠ ʾʭ ʧʦʰʠʨʝʥʥʷ ʪʘ ʜʠʥʘʤʽʢʫ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ 

ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ [2]. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʦʢʨʝʤʘ 

ʽʥʜʝʢʩ ʷʢʦʩʪʽ ˇʨʫʥʪʫ, ʷʢʠʡ ʫʟʘʛʘʣʴʥʶʻ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ 

ʪʝʨʠʪʦʨʽʡ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʜʝʛʨʘʜʘʮʽʾ, ʩʧʨʠʷʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʟʤʽʥ ʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʡʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʩʣʽʜʢʠ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʥʝ ʣʠʰʝ ʝʢʦʣʦʛʽʯʥʠʡ, ʘʣʝ 

ʡ ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʥʘʯʥʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʨʦʜʶʯʦʩʪʽ. ɼʦ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʥʘʣʝʞʘʪʴ ʤʽʥʽʤʽʟʘʮʽʷ ʘʙʦ ʥʫʣʴʦʚʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʽʚʦʟʤʽʥ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʢʫʣʴʪʫʨ, ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ 

ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. 

ʉʘʤʝ ʪʦʤʫ, ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʫ ˇʨʫʥʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʟʤʝʥʰʝʥʥʷ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʣʠʭ ʧʨʘʢʪʠʢ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʨʦʜʶʯʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ɺʩʽ ʮʽ ʟʘʭʦʜʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʫ ʢʦʥʪʝʢʩʪʽ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. 
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ɼʨʝʚʥʷʢ ɺ.ɭ., ʩʪʫʜʝʥʪ IV  ʢʫʨʩʫ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʙʘʢʘʣʘʚʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè,  

ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɼʝʤʯʫʢ ʃ.ɯ., ʢ.ʧʝʜ.ʥ., ʜʦʮ. 

ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ʅɽɹɽɿʇɽʏʅʀʍ ɺɯɼʍʆɼɯɺ ʊɺɸʈʀʅʅʀʎʊɺɸ ɺ 

ʄ. ʌɸʈʉʔʆ (ɼɸʅɯʗ) 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʩʠʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʩʷʛʥʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ ʜʦ 2050 
ʨʦʢʫ, ʟʛʽʜʥʦ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʟʝʣʝʥʠʤ ʢʫʨʩʦʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 
ʪʚʘʨʠʥʥʠʮʪʚʘ ʫ ʌʘʨʩʴʦ, ʟʦʢʨʝʤʘ ʪʝʨʤʽʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʚʽʜʭʦʜʠ ʥʝ ʷʢ 
ʪʷʛʘʨ, ʘ ʷʢ ʮʽʥʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʪʘ ʜʦʙʨʠʚʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʟʤʝʥʰʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 
ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʚʘʨʠʥʥʠʮʴʢʦʛʦ ʩʝʢʪʦʨʫ ʚ ɼʘʥʽʾ, ʱʦ ʻ ʦʜʥʠʤ ʟʽ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ʟ ʝʢʩʧʦʨʪʫ ʩʚʠʥʠʥʠ ʪʘ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʨʘʮʽʾ ʢʦʣʦʩʘʣʴʥʠʭ ʦʙʩʷʛʽʚ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʦʙʽʯʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʄʽʩʪʦ ʌʘʨʩʴʦ, ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʨʝʛʽʦʥʽ ʇʽʚʥʽʯʥʘ ʖʪʣʘʥʜʽʷ, ʻ ʝʧʽʮʝʥʪʨʦʤ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʇʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʮʠʭ 
ʚʽʜʭʦʜʽʚ ʻ ʢʨʠʪʠʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʝʧʨʘʚʠʣʴʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ ʟʘʛʨʦʞʫʻ ʟʘʙʨʫʜʥʝʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 
ʥʽʪʨʘʪʘʤʠ ʪʘ ʝʤʽʩʽʻʶ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʤʝʪʘʥʫ ʪʘ ʟʘʢʠʩʫ ʘʟʦʪʫ). 
ɼʣʷ ɼʘʥʽʾ, ʜʝ ʜʽʻ ʩʫʚʦʨʝ ʝʢʦʣʦʛʽʯʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʩʪʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʥʦʶ ʜʦ ʡʦʛʦ 

ʧʝʨʝʨʦʙʢʠ ʥʘ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ɼʦʩʚʽʜ ʌʘʨʩʴʦ ʜʝʤʦʥʩʪʨʫʻ ʫʩʧʽʰʥʫ 
ʩʠʥʝʨʛʽʶ ʤʽʞ ʬʝʨʤʝʨʩʴʢʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ 
ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʙʘʟʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʠʭ ʨʝʛʽʦʥʽʚ ʥʝ ʣʠʰʝ ʚ ʉʢʘʥʜʠʥʘʚʽʾ, ʘ ʡ ʚ ʋʢʨʘʾʥʽ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʙʦʪʘʭ H.J. Al Seadi ʪʘ V.G. Blanes, ʷʢʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʶʪʴ 

ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ɼʘʥʽʾ. ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʤʠʚʘʥʥʷ 
ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʘʭ ʖʪʣʘʥʜʽʾ ʚʠʩʚʽʪʣʝʥʽ ʫ ʟʚʽʪʘʭ Danish Environmental Protection Agency (EPA). 
ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʪʚʘʨʠʥʥʠʮʪʚʘ ʥʘ ʙʽʦʧʘʣʠʚʦ ʨʦʟʨʦʙʣʝʥʽ ʫ ʧʨʘʮʷʭ S.O. Petersen [1], 
ʜʝ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʨʦʣʴ ʘʥʘʝʨʦʙʥʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʫ ʩʢʦʨʦʯʝʥʥʽ ʚʠʢʠʜʽʚ CH4. ɺʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ 
ʨʦʟʫʤʽʥʥʷ ʣʦʛʽʩʪʠʢʠ ʚʽʜʭʦʜʽʚ ʫ ʤʘʣʠʭ ʤʽʩʪʘʭ, ʪʘʢʠʭ ʷʢ ʌʘʨʩʴʦ, ʟʨʦʙʠʣʠ ʜʦʩʣʽʜʥʠʢʠ Aarhus University [2], 
ʘʥʘʣʽʟʫʶʯʠ ʙʘʣʘʥʩ ʤʽʞ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʩʠʨʦʚʠʥʠ ʪʘ ʦʪʨʠʤʘʥʦʶ ʝʥʝʨʛʽʻʶ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ 
ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (LCA) ʩʠʩʪʝʤ ʫʪʠʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʨʦʙʦʪʘʭ T. Fruergaard [3]. 
ʉʠʩʪʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʫ ʌʘʨʩʴʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ, ʜʝ ʧʝʨʚʠʥʥʦʶ ʣʘʥʢʦʶ 

ʻ ʟʙʽʨ ʛʥʦʶ ʪʘ ʧʦʩʣʽʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʬʝʨʤʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʢʨʠʪʠʭ ʩʠʩʪʝʤ. ʎʝ ʤʽʥʽʤʽʟʫʻ ʧʝʨʚʠʥʥʫ 
ʝʤʽʩʽʶ ʘʤʽʘʢʫ (NH3) ʱʝ ʥʘ ʝʪʘʧʽ ʥʘʢʦʧʠʯʝʥʥʷ ʩʠʨʦʚʠʥʠ. ʂʣʶʯʦʚʠʤ ʦʙ'ʻʢʪʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʤʽʩʮʝʚʘ 
ʙʽʦʛʘʟʦʚʘ ʩʪʘʥʮʽʷ (Farsß Biogas), ʷʢʘ ʧʨʠʡʤʘʻ ʩʠʨʦʚʠʥʫ ʚʽʜ ʜʝʩʷʪʢʽʚ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʊʘʢʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʞʦʨʩʪʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʨʽʚʥʽ 
ʦʢʨʝʤʠʭ ʜʨʽʙʥʠʭ ʬʝʨʤ. 
ɸʥʘʝʨʦʙʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʫʪʠʣʽʟʘʮʽʾ (ʪʘʙʣ1.). ʋ ʨʝʘʢʪʦʨʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʨʤʦʬʽʣʴʥʦʛʦ ʨʝʞʠʤʫ (50-55 ÁC) ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 
ʛʝʥʝʨʫʚʘʪʠ ʙʽʦʤʝʪʘʥ, ʘ ʡ ʧʨʦʚʦʜʠʪʠ ʛʽʛʽʻʥʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ, ʟʥʠʱʫʶʯʠ ʧʘʪʦʛʝʥʥʫ ʤʽʢʨʦʬʣʦʨʫ ʪʘ ʥʘʩʽʥʥʷ 
ʙʫʨôʷʥʽʚ. ɽʢʦʣʦʛʽʯʥʘ ʧʝʨʝʚʘʛʘ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʟʘʤʽʥʽ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʯʠʩʪʫ ʝʥʝʨʛʽʶ ʜʣʷ 
ʦʧʘʣʝʥʥʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʤʽʩʪʘ ʌʘʨʩʴʦ. 

ʊʘʙʣʠʮʷ 1.  

ʇʦʢʘʟʥʠʢ ʇʨʷʤʝ ʚʥʝʩʝʥʥʷ 
(ʪʨʘʜʠʮʽʡʥʝ) 

ɸʥʘʝʨʦʙʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ 
(ʩʫʯʘʩʥʝ) 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 
(ʩʧʘʣʶʚʘʥʥʷ) 

ɺʠʢʠʜʠ CH4 ɺʠʩʦʢʽ ʄʽʥʽʤʘʣʴʥʽ (ʚʣʦʚʣʶʶʪʴʩʷ) ɺʽʜʩʫʪʥʽ 

ʈʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ɺʠʩʦʢʠʡ ʉʝʨʝʜʥʽʡ (ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ) ʅʠʟʴʢʠʡ 

ɽʥʝʨʛʝʪʠʯʥʘ ʚʠʛʦʜʘ ɺʽʜʩʫʪʥʷ ɺʠʩʦʢʘ (ʙʽʦʛʘʟ) ʉʝʨʝʜʥʷ (ʪʝʧʣʦ) 

ʉʪʘʥ ʧʘʪʦʛʝʥʽʚ ɿʙʝʨʽʛʘʶʪʴʩʷ ɿʥʠʱʫʶʪʴʩʷ (ʪʝʨʤʦʬʽʣʴʥʠʡ 
ʨʝʞʠʤ) 

ʉʪʝʨʠʣʽʟʘʮʽʷ 

 
ʆʮʽʥʢʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʧʣʠʚʫ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʚʜʷʢʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʫʩʪʘʥʦʚʦʢ ʚʠʢʠʜʠ ʟʘʧʘʭʽʚ, ʷʢʽ ʨʘʥʽʰʝ 

ʙʫʣʠ ʦʩʥʦʚʥʦʶ ʩʢʘʨʛʦʶ ʤʝʰʢʘʥʮʽʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʽʚ, ʟʥʠʟʠʣʠʩʷ ʥʘ 70-80%. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʬʽʣʴʪʨʽʚ ʥʘ 
ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʩʪʘʥʮʽʡ ʫʪʠʣʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʟʘʣʠʰʢʽʚ ʩʽʨʢʦʚʦʜʥʶ ʪʘ 
ʤʝʨʢʘʧʪʘʥʽʚ. 
ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʧʝʨʝʨʦʙʢʘ ʜʠʛʝʩʪʘʪʫ - ʟʘʣʠʰʢʫ ʧʽʩʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ. ʋ ʌʘʨʩʴʦ ʜʠʛʝʩʪʘʪ 

ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʨʽʜʢʫ ʪʘ ʪʚʝʨʜʫ ʬʨʘʢʮʽʾ. ʈʽʜʢʘ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʠʩʦʢʦʷʢʽʩʥʝ ʜʦʙʨʠʚʦ ʟ 
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ʧʨʦʛʥʦʟʦʚʘʥʠʤ ʚʤʽʩʪʦʤ ʘʟʦʪʫ, ʘ ʪʚʝʨʜʘ - ʯʘʩʪʦ ʧʽʜʜʘʻʪʴʩʷ ʧʦʜʘʣʴʰʽʡ ʧʝʨʝʨʦʙʮʽ ʘʙʦ ʩʧʘʣʶʚʘʥʥʶ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʎʝ ʩʪʚʦʨʶʻ ʟʘʤʢʥʝʥʠʡ ʮʠʢʣ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ (N, P, K). ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ 
ˇʨʫʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʯʝʨʝʟ ʩʫʚʦʨʝ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ʋ ɼʘʥʽʾ ʜʽʻ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʠʭ 
ʟʚʽʪʽʚ, ʜʝ ʢʦʞʝʥ ʬʝʨʤʝʨ ʫ ʌʘʨʩʴʦ ʟʦʙʦʚôʷʟʘʥʠʡ ʜʝʢʣʘʨʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʥʝʩʝʥʦʛʦ ʘʟʦʪʫ. 
ʆʢʨʝʤʫ ʢʘʪʝʛʦʨʽʶ ʩʢʣʘʜʘʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʪʚʘʨʠʥʥʠʮʪʚʘ - ʪʨʫʧʠ ʪʚʘʨʠʥ ʪʘ ʩʧʝʮʠʬʽʯʥʽ 

ʩʫʙʧʨʦʜʫʢʪʠ. ʋ ɼʘʥʽʾ ʮʠʤ ʟʘʡʤʘʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʢʦʤʧʘʥʽʷ çDaka Denmarkè, ʷʢʘ ʤʘʻ ʣʦʛʽʩʪʠʯʥʽ ʚʫʟʣʠ 
ʚ ʇʽʚʥʽʯʥʽʡ ʖʪʣʘʥʜʽʾ. ʎʽ ʚʽʜʭʦʜʠ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʟʚʠʯʘʡʥʽ ʙʽʦʛʘʟʦʚʽ ʨʝʘʢʪʦʨʠ, ʘ ʧʽʜʜʘʶʪʴʩʷ 
ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ ʦʙʨʦʙʮʽ (ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʽʜ ʪʠʩʢʦʤ), ʱʦ ʚʠʢʣʶʯʘʻ ʨʠʟʠʢ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘʢʠʭ 
ʭʚʦʨʦʙ, ʷʢ ʘʬʨʠʢʘʥʩʴʢʘ ʯʫʤʘ ʩʚʠʥʝʡ ʘʙʦ ʧʪʘʰʠʥʠʡ ʛʨʠʧ. 
ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʘʡʦʥʽ ʌʘʨʩʴʦ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʬʽʢʩʫʻ ʩʪʘʙʽʣʽʟʘʮʽʶ ʪʘ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ. ʎʝ ʧʨʷʤʠʡ ʨʝʟʫʣʴʪʘʪ ʚʽʜʤʦʚʠ ʚʽʜ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʨʦʟʣʠʚʫ 
ʛʥʦʶ ʥʘ ʧʦʣʷʭ ʥʘ ʢʦʨʠʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʜʠʛʝʩʪʘʪʫ ʟ ʯʽʪʢʦ ʨʦʟʨʘʭʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ 
ʧʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʘʤʠ. 
ɽʢʦʥʦʤʽʯʥʘ ʩʢʣʘʜʦʚʘ ʝʢʦʣʦʛʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʪʘʢʦʞ ʻ ʚʘʛʦʤʦʶ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ "ʟʝʣʝʥʠʭ" ʩʝʨʪʠʬʽʢʘʪʽʚ ʪʘ 

ʩʫʙʩʠʜʽʡ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʽʶ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʫʪʠʣʽʟʘʮʽʾ ʫ ʌʘʨʩʴʦ ʻ ʨʝʥʪʘʙʝʣʴʥʠʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʧʘʨʢ - ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʘʥʪʘʞʽʚʢʠ ʥʘ ʙʽʦʤʝʪʘʥʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ, 
ʱʦ ʱʝ ʙʽʣʴʰʝ ʟʤʝʥʰʫʻ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʋʟʘʛʘʣʴʥʶʶʯʠ ʜʘʥʽ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʦʜʝʣʴ ʤ. ʌʘʨʩʴʦ ʙʘʟʫʻʪʴʩʷ ʥʘ "ʧʨʠʥʮʠʧʽ ʟʘʧʦʙʽʛʘʥʥʷ". 

ɿʘʤʽʩʪʴ ʙʦʨʦʪʴʙʠ ʟ ʥʘʩʣʽʜʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʘʪʩʴʢʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʚʽʜʭʦʜʠ ʪʚʘʨʠʥʥʠʮʪʚʘ 
ʤʠʪʪʻʚʦ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʝʥʝʨʛʦʥʦʩʽʡ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 
ʮʠʬʨʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʙʠʪʴ ʮʶ ʩʠʩʪʝʤʫ ʦʜʥʽʻʶ ʟ ʥʘʡʙʝʟʧʝʯʥʽʰʠʭ ʫ ʩʚʽʪʽ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 
ɺʧʣʠʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʛʽʦʥʫ (ʫʤʦʚʥʽ ʦʜʠʥʠʮʽ) 

ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʉʪʘʥ ʜʦ 
ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʇʦʪʦʯʥʠʡ ʩʪʘʥ (ʧʽʩʣʷ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʛʘʟʫ) 

ɼʠʥʘʤʽʢʘ 
(%) 

ɺʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (CO2-ʝʢʚ) 1200 350 -71% 

ɯʥʜʝʢʩ ʟʘʧʘʭʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 8,5 1,2 -86% 

ʈʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (NO3) 45 ʤʛ/ʣ 18 ʤʛ/ʣ -60% 

 
ɺʠʩʥʦʚʦʢ. ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʠʩʪʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʫ ʤ. ʌʘʨʩʴʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʘʪʩʴʢʦʾ ʤʦʜʝʣʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʚʘʨʠʥʥʠʮʪʚʘ. ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʙʽʦʛʘʟʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʫʚʦʨʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʥʘʛʣʷʜʫ, ʚʜʘʣʦʩʷ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʝ ʜʞʝʨʝʣʦ ʝʢʦʣʦʛʽʯʥʦʾ 
ʢʘʪʘʩʪʨʦʬʠ ʚ ʨʝʩʫʨʩ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʬʽʣʴʥʦʛʦ 
ʘʥʘʝʨʦʙʥʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʝʥʝʨʛʝʪʠʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʨʝʛʽʦʥʫ, ʪʘʢ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
ɼʣʷ ʋʢʨʘʾʥʠ ʜʦʩʚʽʜ ʌʘʨʩʴʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʣʦʢʘʣʴʥʠʭ ʢʣʘʩʪʝʨʽʚ ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ 
ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʧʽʜʟʝʤʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʽʣʴʩʴʢʽ ʛʨʦʤʘʜʠ ʜʝʰʝʚʦʶ 
ʪʝʧʣʦʚʦʶ ʪʘ ʝʣʝʢʪʨʠʯʥʦʶ ʝʥʝʨʛʽʻʶ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʘʻ ʩʪʘʪʠ ʘʜʘʧʪʘʮʽʷ 
ʜʘʪʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʦ ʩʧʝʮʠʬʽʢʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʩʪʨʫʢʪʫʨʠ ʪʚʘʨʠʥʥʠʮʴʢʠʭ 
ʛʦʩʧʦʜʘʨʩʪʚ. 
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ɼʫʤʘ ɸ.ɺ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨʫʧʠ ʊɿʅʉ-42 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʘʛʫʢʽʥʘ ɸ.ʄ., ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ,  

ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ʊɸ 

ʐʃʗʍʀ ʁʆɻʆ ɿʅʀɾɽʅʅʗ (ʅɸ ʇʈʀʂʃɸɼɯ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ) 
 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ 

ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʥʥʷʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʧʣʠʚʦʤ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ʽ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. ɯʥʪʝʥʩʠʚʥʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʽʜʯʫʪʥʦ ʚ ʨʝʛʽʦʥʘʭ ʽʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʧʦʢʘʟʦʚʠʤ 

ʧʨʠʢʣʘʜʦʤ ʪʝʨʠʪʦʨʽʾ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʟʥʘʻ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʩʪʨʽʤʢʫ 

ʫʨʙʘʥʽʟʘʮʽʶ ʪʘ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʙôʻʢʪʽʚ. ʉʪʘʥʦʤ ʥʘ 2021 ʨʽʢ ʩʫʤʘʨʥʠʡ 

ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦʩʷʛʘʚ 197,2 ʪʠʩ. ʪʦʥʥ, ʧʨʠʯʦʤʫ ʙʣʠʟʴʢʦ 70 % ʽʟ ʥʠʭ ʧʨʠʧʘʜʘʣʦ 

ʥʘ ʧʝʨʝʩʫʚʥʽ ʜʞʝʨʝʣʘ. ʉʝʨʝʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʦʩʥʦʚʥʠʤ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʚʠʩʪʫʧʘʻ ʝʥʝʨʛʝʪʠʯʥʘ ʛʘʣʫʟʴ, 

ʟʦʢʨʝʤʘ ʊʨʠʧʽʣʴʩʴʢʘ ʊɽʉ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʥʘʜ 70 % ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʆʙʫʭʽʚʩʴʢʦʤʫ 

ʨʘʡʦʥʽ [1]. ʉʠʪʫʘʮʽʷ ʢʨʠʪʠʯʥʦ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ. ʅʘʚʝʩʥʽ 2020 ʨʦʢʫ ʤʘʩʰʪʘʙʥʽ 

ʧʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʩʧʨʠʯʠʥʠʣʠ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ PM2.5 

ʫ ʧʦʚʽʪʨʽ ʩʪʦʣʠʮʽ - ʜʦ 220 ʤʢʛ/ʤį. ɼʘʥʽ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʩʪʘʙʽʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 

ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ [2]. ɿʦʢʨʝʤʘ, ʫ ʩʝʨʧʥʽ 2024 ʨʦʢʫ ʚ ɹʽʣʽʡ ʎʝʨʢʚʽ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ ʫ 2,9 ʨʘʟʘ, ʚ ʋʢʨʘʾʥʮʽ - ʫ 2,3 ʨʘʟʘ, ʘ ʚ ɹʨʦʚʘʨʘʭ - ʫ 2,2 ʨʘʟʘ. ɼʘʥʽ ʟʘ ʩʽʯʝʥʴ 2025 ʨʦʢʫ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʪʘʣʽʩʪʴ ʪʝʥʜʝʥʮʽʾ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʚ ʤʝʞʘʭ ʚʽʜ 1,6 ʜʦ 2,2 ʨʘʟʘ. ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʽʥʰʠʭ 

ʜʦʤʽʰʦʢ ʧʝʨʝʚʘʞʥʦ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʘʤ, ʩʘʤʝ NO  ʚʠʩʪʫʧʘʻ ʛʦʣʦʚʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʽ ʩʫʧʫʪʥʠʢʦʚʠʡ ʘʥʘʣʽʟ Sentinel-5P/TROPOMI, ʷʢʠʡ ʬʽʢʩʫʻ ʧʦʩʪʽʡʥʠʡ ʦʩʝʨʝʜʦʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʜ ʂʠʾʚʩʴʢʦʶ ʘʛʣʦʤʝʨʘʮʽʻʶ [3]. ɽʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʤʘʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʠʡ, ʭʨʦʥʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ. ɺʧʣʠʚ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ PM2.5 ʽ PM10, ʘ ʪʘʢʦʞ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ ʩʧʨʠʯʠʥʷʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʭʚʦʨʦʙʠ ʜʠʭʘʣʴʥʦʾ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʜʽʪʝʡ, ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʦʩʽʙ ʽʟ ʭʨʦʥʽʯʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ [4]. ʆʢʨʽʤ ʟʘʛʨʦʟʠ ʟʜʦʨʦʚôʶ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʛʥʽʯʫʻ ʝʢʦʩʠʩʪʝʤʠ ʯʝʨʝʟ ʟʘʧʠʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ, ʧʽʜʢʠʩʣʝʥʥʷ ʦʧʘʜʽʚ ʪʘ ʘʢʫʤʫʣʷʮʽʶ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ 

ʫ ˇʨʫʥʪʘʭ. ɺʠʭʽʜ ʽʟ ʢʨʠʟʠ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ. ʅʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣʘʭ ʥʝʦʙʭʽʜʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʠʩʪʝʤʠ ʧʠʣʦʚʣʦʚʣʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʩʝʣʝʢʪʠʚʥʦʛʦ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʦʢʩʠʜʽʚ ʘʟʦʪʫ 

ʪʘ ʤʦʢʨʦʾ ʜʝʩʫʣʴʬʫʨʠʟʘʮʽʾ [5]. ʇʘʨʘʣʝʣʴʥʦ ʚʘʨʪʦ ʦʥʦʚʣʶʚʘʪʠ ʘʚʪʦʧʘʨʢ ʽ ʨʦʟʚʠʚʘʪʠ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʥʝʩʢʫ ʤʦʙʽʣʴʥʠʭ ʜʞʝʨʝʣ. ʅʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʨʝʛʽʦʥʘʣʴʥʠʡ ʧʣʘʥ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ ʪʘ ʥʘʣʘʛʦʜʠʪʠ ʤʽʞʚʽʜʦʤʯʫ ʢʦʦʨʜʠʥʘʮʽʶ. ʂʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʻ ʨʦʟʙʫʜʦʚʘ 

ʛʽʙʨʠʜʥʦʾ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ ʨʝʬʝʨʝʥʪʥʠʭ ʩʪʘʥʮʽʡ ʽ ʩʝʥʩʦʨʽʚ, ʱʦ ʨʝʛʫʣʷʨʥʦ ʢʘʣʽʙʨʫʶʪʴʩʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʩʧʨʠʷʪʠʤʝ ʧʦʩʪʫʧʦʚʦʤʫ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʚʽʜʢʨʠʪʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ.  
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ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ʊɸ ʈʆɿʈʆɹʂɸ ʊɽʍʅʆʃʆɻɯɰ ʇɽʈɽʈʆɹʂʀ 

ɺɯɼʍʆɼɯɺ ʈʋʁʅɸʎɯɰ ɼʃʗ ʇʆɺʊʆʈʅʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ ʋ ɹʋɼɯɺʅʀʎʊɺɯ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʨʫʡʥʘʮʽʾ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʣʘ 
ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʽʚ, ʩʪʘʚʰʠ ʦʜʥʠʤ ʽʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʚʠʢʣʠʢʽʚ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 
ʪʝʨʠʪʦʨʽʡ. ʉʪʨʽʤʢʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʨʝʥʦʚʘʮʽʷ ʟʘʩʪʘʨʽʣʦʛʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʠʟʚʦʜʷʪʴ 
ʜʦ ʱʦʨʽʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʤʽʣʴʷʨʜʽʚ ʪʦʥʥ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʫ ʩʚʽʪʽ. ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʚʝʟʝʥʥʽ 
ʮʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʠ ʪʘ ʩʪʠʭʽʡʥʽ ʟʚʘʣʠʱʘ, ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʞʠʪʪʻʟʜʘʪʥʠʤ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ɺʽʥ ʥʝ 
ʣʠʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʝʟʧʦʚʦʨʦʪʥʦʛʦ ʚʽʜʯʫʞʝʥʥʷ ʢʦʣʦʩʘʣʴʥʠʭ ʧʣʦʱ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʩʧʨʠʯʠʥʷʻ ʩʝʨʡʦʟʥʝ 
ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʦʢʩʠʯʥʠʤʠ ʬʽʣʴʪʨʘʪʘʤʠ ʽ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤ ʧʠʣʦʤ. 
ɺʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʭʽʜ ʚʽʜ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ çʚʠʜʦʙʫʪʦʢ - ʚʠʢʦʨʠʩʪʘʥʥʷ - ʫʪʠʣʽʟʘʮʽʷè ʜʦ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ 
ʝʢʦʥʦʤʽʢʠ ʻ ʥʝ ʧʨʦʩʪʦ ʝʢʦʣʦʛʽʯʥʠʤ ʪʨʝʥʜʦʤ, ʘ ʞʠʪʪʻʚʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ.  
ɼʣʷ ʋʢʨʘʾʥʠ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ ʥʘʙʫʣʦ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʾ ʛʦʩʪʨʦʪʠ ʪʘ ʩʧʝʮʠʬʽʢʠ ʚʥʘʩʣʽʜʦʢ ʤʘʩʰʪʘʙʥʠʭ ʨʫʡʥʫʚʘʥʴ ʮʠʚʽʣʴʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ. ʄʽʣʴʡʦʥʠ ʪʦʥʥ ʙʝʪʦʥʫ, ʮʝʛʣʠ, ʤʝʪʘʣʫ ʪʘ ʩʢʣʘ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ 
ʚʥʘʩʣʽʜʦʢ ʟʥʠʱʝʥʥʷ ʤʽʩʪ, ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʦʤʙʫ ʩʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾ. ɿʘʣʠʰʝʥʥʷ ʮʠʭ ʟʘʣʠʰʢʽʚ ʫ ʚʠʛʣʷʜʽ 
ʩʪʠʭʽʡʥʠʭ ʟʚʘʣʠʱ ʟʘʛʨʦʞʫʻ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽʡ ʩʠʪʫʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ. ɺʦʜʥʦʯʘʩ ʤʘʩʰʪʘʙʠ ʤʘʡʙʫʪʥʴʦʾ 
ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ ʚʠʤʘʛʘʪʠʤʫʪʴ ʢʦʣʦʩʘʣʴʥʠʭ ʦʙʩʷʛʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʜʦʚʦʣʴʥʠʪʠ ʮʶ ʧʦʪʨʝʙʫ 
ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʜʦʙʫʪʢʫ ʥʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʧʽʩʢʫ, ʱʝʙʝʥʶ, ʛʣʠʥʠ) ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʚʜʘʥʥʷ 
ʥʠʱʽʚʥʦʛʦ ʫʜʘʨʫ ʧʦ ʝʢʦʩʠʩʪʝʤʘʭ ʢʨʘʾʥʠ. ʊʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ ʥʘ ʮʽʥʥʫ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʻ 
ʢʣʶʯʦʚʠʤ ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʜʝʨʞʘʚʠ. ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ 
ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʦʜʨʘʟʫ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ: ʝʢʦʣʦʛʽʯʥʫ, ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʨʝʩʫʨʩʥʫ. ʇʦʚʪʦʨʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʱʝʙʝʥʶ, ʧʽʩʢʫ ʪʘ ʘʨʤʘʪʫʨʠ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʤʝʥʰʫʶʯʠ 
ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʜʦʙʫʪʢʦʤ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʧʝʨʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʨʽʤ ʪʦʛʦ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʮʠʢʣʽʥʛʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʜʘʪʥʝ ʩʫʪʪʻʚʦ ʟʜʝʰʝʚʠʪʠ ʚʘʨʪʽʩʪʴ ʟʚʝʜʝʥʥʷ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 
ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ.  
ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʝʨʝʨʦʙʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʴ ʷʢ ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ. ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ 
ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʜʦʩʚʽʜ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʨʫʡʥʘʮʽʾ ʜʝʪʘʣʴʥʦ ʨʦʟʢʨʠʪʽ 
ʫ ʨʦʙʦʪʘʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [1,2], ʷʢʽ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʞʦʨʩʪʢʦʛʦ ʞʠʪʪʻʚʦʛʦ 
ʮʠʢʣʫ ʤʘʪʝʨʽʘʣʽʚ. ɺʽʪʯʠʟʥʷʥʽ ʘʚʪʦʨʠ, ʟʦʢʨʝʤʘ ʆ. ʂʦʚʘʣʝʥʢʦ ʪʘ ɺ. ɹʦʡʢʦ [3], ʟʦʩʝʨʝʜʞʫʶʪʴ ʫʚʘʛʫ ʥʘ 
ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʩʢʣʘʜʽ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʝʤʦʥʪʘʞʫ ʪʠʧʦʚʠʭ ʧʘʥʝʣʴʥʠʭ ʪʘ ʮʝʛʣʷʥʠʭ ʙʫʜʽʚʝʣʴ, 
ʧʽʜʢʨʝʩʣʶʶʯʠ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʾʭ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʜʨʦʙʣʝʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ 
ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʙʨʫʭʪʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʚʽʜʢʘʭ ʄ. ʐʝʚʯʝʥʢʘ [4], ʜʝ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 
ʤʦʙʽʣʴʥʠʭ ʪʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʠʪʘʥʥʷ ʚʧʣʠʚʫ ʚʪʦʨʠʥʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʥʘ ʬʽʟʠʢʦ-
ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʦʛʦ ʙʝʪʦʥʫ ʻ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʡ ʫ ʤʘʪʝʨʽʘʣʦʟʥʘʚʯʠʭ ʧʫʙʣʽʢʘʮʽʷʭ [5], ʜʝ ʜʦʚʦʜʠʪʴʩʷ, ʱʦ 
ʟʘ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦʾ ʬʨʘʢʮʽʦʥʽʟʘʮʽʾ ʪʘ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʚʪʦʨʠʥʥʠʡ ʱʝʙʽʥʴ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʜʦ 30-50% ʧʨʠʨʦʜʥʦʛʦ 
ʙʝʟ ʚʪʨʘʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʤʽʮʥʦʩʪʽ.  
ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʝʪʘʧʦʤ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʻ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ. ɹʫʜʽʚʝʣʴʥʝ ʩʤʽʪʪʷ ʥʝ ʻ ʦʜʥʦʨʽʜʥʠʤ; ʮʝ ʩʢʣʘʜʥʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ 
ʩʫʤʽʰ. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʶʪʴ ʤʽʥʝʨʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: ʫʣʘʤʢʠ ʙʝʪʦʥʫ, ʟʘʣʽʟʦʙʝʪʦʥʫ, ʩʠʣʽʢʘʪʥʦʾ ʪʘ 
ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ, ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. ʆʢʨʽʤ ʥʠʭ, ʫ ʤʘʩʽ ʧʨʠʩʫʪʥʽ ʜʝʨʝʚʠʥʘ, ʧʣʘʩʪʠʢ (ʝʣʝʤʝʥʪʠ ʚʽʢʦʥ, ʪʨʫʙ), 
ʩʢʣʦ, ʯʦʨʥʽ ʪʘ ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ, ʘ ʪʘʢʦʞ ʟʘʣʠʰʢʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʽʥʝʨʘʣʴʥʘ ʚʘʪʘ, ʧʽʥʦʧʦʣʽʩʪʠʨʦʣ). 
ʈʦʟʫʤʽʥʥʷ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ʻ ʢʨʠʪʠʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʜʦʤʽʰʦʢ, ʪʘʢʠʭ ʷʢ ʛʽʧʩ ʘʙʦ ʦʨʛʘʥʽʢʘ, ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ 
ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʝʪʘʧʽʚ ʩʝʧʘʨʘʮʽʾ. 

ʊʘʙʣʠʮʷ 1 
ʋʩʝʨʝʜʥʝʥʠʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ 

ʂʦʤʧʦʥʝʥʪ ʚʽʜʭʦʜʽʚ ʏʘʩʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ (%) ʇʦʪʝʥʮʽʘʣ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɹʝʪʦʥ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥ 45 - 55 ɺʠʩʦʢʠʡ (ʚʪʦʨʠʥʥʠʡ ʱʝʙʽʥʴ, ʧʽʩʦʢ) 

ʎʝʛʣʘ ʪʘ ʢʝʨʘʤʽʢʘ 25 - 35 ʉʝʨʝʜʥʽʡ (ʧʽʜʩʠʧʢʘ ʜʦʨʽʛ, ʣʘʥʜʰʘʬʪ) 

ɼʝʨʝʚʠʥʘ 5 - 8 ɺʠʩʦʢʠʡ (ʧʘʣʠʚʥʽ ʙʨʠʢʝʪʠ, ɼʉʇ) 

ʄʝʪʘʣʠ (ʘʨʤʘʪʫʨʘ, ʪʨʫʙʠ) 4 - 6 ɼʫʞʝ ʚʠʩʦʢʠʡ (ʧʝʨʝʧʣʘʚʢʘ) 

ʇʣʘʩʪʠʢ, ʩʢʣʦ, ʛʽʧʩ, ʽʟʦʣʷʮʽʷ 5 - 10 ʉʢʣʘʜʥʠʡ (ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʦʛʦ ʩʦʨʪʫʚʘʥʥʷ) 
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ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʜʝʤʦʥʩʪʨʫʻ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 
ʜʦʚʢʽʣʣʷ. ʇʦʣʽʛʦʥʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʻ ʧʦʪʫʞʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʤʽʩʽʾ ʧʠʣʫ (PM10 ʪʘ PM2.5), ʷʢʠʡ ʨʦʟʥʦʩʠʪʴʩʷ 
ʚʽʪʨʦʤ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʟ ʤʘʩʠʚʫ 
ʚʽʜʭʦʜʽʚ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʟʘʣʠʰʢʠ ʣʘʢʦʬʘʨʙʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʟʙʝʩʪʫ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʫʪʚʦʨʶʻʪʴʩʷ 
ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʡ ʬʽʣʴʪʨʘʪ. ʎʝʡ ʬʽʣʴʪʨʘʪ ʟʜʘʪʝʥ ʧʨʦʥʠʢʘʪʠ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ, ʨʦʙʣʷʯʠ ʧʽʜʟʝʤʥʽ ʚʦʜʠ 
ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʥʽʚʝʣʶʻ ʮʽ ʨʠʟʠʢʠ, ʧʝʨʝʚʦʜʷʯʠ ʚʽʜʭʦʜʠ ʟʽ 
ʩʪʘʪʫʩʫ çʟʘʙʨʫʜʥʶʚʘʯʘè ʫ ʩʪʘʪʫʩ çʨʝʩʫʨʩʫè. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʢʽʣʴʢʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ: ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ, ʧʝʨʚʠʥʥʦʛʦ ʜʨʦʙʣʝʥʥʷ, ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ, ʚʪʦʨʠʥʥʦʛʦ 
ʜʨʦʙʣʝʥʥʷ ʪʘ ʬʨʘʢʮʽʡʥʦʛʦ ʛʨʦʭʦʯʝʥʥʷ. ʅʘ ʝʪʘʧʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʚʠʣʫʯʘʶʪʴʩʷ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ 
ʥʝʤʽʥʝʨʘʣʴʥʽ ʝʣʝʤʝʥʪʠ: ʙʘʣʢʠ, ʚʝʣʠʢʽ ʰʤʘʪʢʠ ʧʣʘʩʪʠʢʫ, ʜʝʨʝʚʠʥʘ. ɼʘʣʽ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʫ ʱʦʢʦʚʫ ʘʙʦ ʨʦʪʦʨʥʫ 
ʜʨʦʙʘʨʢʫ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʜʦ ʧʨʠʡʥʷʪʥʠʭ ʨʦʟʤʽʨʽʚ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʤʘʛʥʽʪʥʘ 
ʩʝʧʘʨʘʮʽʷ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʧʦʪʫʞʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʚʠʣʫʯʘʶʪʴ ʟ ʧʦʪʦʢʫ ʨʦʟʜʨʦʙʣʝʥʦʛʦ ʙʝʪʦʥʫ ʩʪʘʣʝʚʫ ʘʨʤʘʪʫʨʫ.  
ɻʦʣʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ ʻ ʚʪʦʨʠʥʥʠʡ ʱʝʙʽʥʴ ʪʘ ʧʽʱʘʥʦ-ʱʝʙʝʥʝʚʘ ʩʫʤʽʰ. ʇʝʨʝʨʦʙʢʘ ʙʝʪʦʥʫ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʟʘʧʦʚʥʶʚʘʯ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʜʥʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʱʝʙʝʥʶ. 
ɺʪʦʨʠʥʥʠʡ ʱʝʙʽʥʴ ʤʘʻ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʟʘʣʠʰʢʠ ʩʪʘʨʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ, ʱʦ ʟʫʤʦʚʣʶʻ ʡʦʛʦ ʚʠʱʫ 
ʧʦʨʠʩʪʽʩʪʴ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʝ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ʎʝ ʚʠʤʘʛʘʻ ʢʦʨʠʛʫʚʘʥʥʷ ʨʝʮʝʧʪʫʨ ʥʦʚʠʭ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, 
ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʝʨʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʾ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ 
ʟʙʽʣʴʰʝʥʥʷ ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. ʇʝʨʝʨʦʙʢʘ ʮʝʛʣʷʥʦʛʦ ʙʦʶ ʚʠʤʘʛʘʻ ʦʢʨʝʤʦʛʦ ʧʽʜʭʦʜʫ. ʏʝʨʝʟ ʟʥʘʯʥʦ 
ʥʠʞʯʫ ʤʽʮʥʽʩʪʴ ʪʘ ʚʠʩʦʢʝ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʢʝʨʘʤʽʢʠ, ʚʪʦʨʠʥʥʠʡ ʮʝʛʣʷʥʠʡ ʱʝʙʽʥʴ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʥʝʩʫʯʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʜʥʘʢ ʚʽʥ ʻ ʽʜʝʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 
ʚʣʘʰʪʫʚʘʥʥʷ ʦʩʥʦʚ ʧʽʜ ʬʫʥʜʘʤʝʥʪʠ ʤʘʣʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʩʪʚʦʨʝʥʥʷ ʜʨʝʥʘʞʥʠʭ ʰʘʨʽʚ, ʧʽʜʩʠʧʢʠ ˇʨʫʥʪʦʚʠʭ 
ʜʦʨʽʛ ʪʘ ʪʨʦʪʫʘʨʽʚ, ʘ ʪʘʢʦʞ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʾ ʮʝʛʣʠ ʫ ʪʘʢʠʭ ʮʽʣʷʭ ʧʦʚʥʽʩʪʶ 
ʚʠʧʨʘʚʜʦʚʫʻ ʚʠʪʨʘʪʠ ʥʘ ʾʾ ʧʝʨʝʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʻ ʷʢʽʩʥʠʡ ʧʨʠʨʦʜʥʠʡ ʢʘʤʽʥʴ ʜʣʷ ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʭ ʧʨʦʻʢʪʽʚ. 
ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʽʩʥʦ ʧʝʨʝʧʣʝʪʝʥʘ ʟ ʝʢʦʣʦʛʽʯʥʦʶ. ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 
1 ʪʦʥʥʠ ʚʪʦʨʠʥʥʦʛʦ ʱʝʙʝʥʶ ʥʘ ʤʽʩʮʽ ʨʫʡʥʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ 30-40% ʥʠʞʯʘ ʟʘ ʚʘʨʪʽʩʪʴ ʟʘʢʫʧʽʚʣʽ ʪʘ ʜʦʩʪʘʚʢʠ 
ʘʥʘʣʦʛʽʯʥʦʛʦ ʦʙʩʷʛʫ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʘʨ'ʻʨʫ. ɽʢʦʥʦʤʽʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʧʣʘʪʠ ʟʘ 
ʫʪʠʣʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʘʭ (ʷʢʘ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ), ʥʫʣʴʦʚʠʭ ʚʠʪʨʘʪ ʥʘ 
ʚʠʜʦʙʫʪʦʢ ʢʦʨʠʩʥʦʾ ʢʦʧʘʣʠʥʠ ʪʘ ʨʘʜʠʢʘʣʴʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʝʯʘ. ʎʝ ʩʪʚʦʨʶʻ ʧʦʪʫʞʥʽ ʬʽʥʘʥʩʦʚʽ 
ʩʪʠʤʫʣʠ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʨʝʮʠʢʣʽʥʛ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʝʤʦʥʩʪʨʫʻ 
ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ. ɿʘʤʽʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʚʪʦʨʠʥʥʠʤʠ ʟʤʝʥʰʫʻ 
ʚʠʢʠʜʠ CO  ʥʘ 15-25 ʢʛ ʥʘ ʢʦʞʥʫ ʪʦʥʥʫ ʤʘʪʝʨʽʘʣʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʜʦʙʫʪʦʢ ʢʘʤʝʥʶ ʚ ʢʘʨ'ʻʨʘʭ ʻ ʚʢʨʘʡ 
ʝʥʝʨʛʦʻʤʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʝʨʝʨʦʙʢʘ ʞ ʫʞʝ ʬʨʘʛʤʝʥʪʦʚʘʥʠʭ ʫʣʘʤʢʽʚ ʙʫʜʽʚʝʣʴ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦ ʤʝʥʰʠʭ 
ʝʥʝʨʛʦʚʠʪʨʘʪ. 
ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʨʫʡʥʘʮʽʾ ʧʝʨʝʢʦʥʣʠʚʦ 

ʜʦʚʦʜʷʪʴ, ʱʦ ʨʝʮʠʢʣʽʥʛ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʤʽʪʪʷ ʻ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ 
ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ. ɺʽʜʤʦʚʘ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʘʭ ʥʘ ʢʦʨʠʩʪʴ ʾʭ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ 
ʜʦʟʚʦʣʷʻ ʨʘʜʠʢʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʟʘʧʦʙʽʛʪʠ ʟʘʙʨʫʜʥʝʥʥʶ ˇʨʫʥʪʽʚ ʽ ʚʦʜ, ʪʘ 
ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 
ʜʨʦʙʠʣʴʥʦ-ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʣʦʛʽʩʪʠʯʥʫ 
ʝʬʝʢʪʠʚʥʽʩʪʴ.  
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ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʂʃɯʄɸʊʀʏʅɯ ɺʀʂʃʀʂʀ ɼʃʗ ɸɻʈɸʈʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ ʋʂʈɸɰʅʀ ʊɸ 

ɰʍ ɽʂʆʃʆɻɯʏʅɯ ʅɸʉʃɯɼʂʀ 
 

ʉʫʯʘʩʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʋʢʨʘʾʥʘ, ʷʢ ʜʝʨʞʘʚʘ ʟ ʧʦʪʫʞʥʠʤ ʘʛʨʘʨʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʨʘʟʣʠʚʦʶ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʨʝʞʠʤʫ ʦʧʘʜʽʚ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ. 

ɿʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʷʢ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ, ʯʘʩʪʦʪʽ ʧʦʩʫʭʠ, ʟʣʠʚʠ ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʷʚʠʱʘ. ʊʘʢʽ 

ʪʝʥʜʝʥʮʽʾ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʘʛʨʦʝʢʦʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʩʪʘʥ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [1]. ɺʠʥʠʢʥʝʥʥʷ ʧʦʩʫʭʠ ʩʧʨʠʷʻ ʧʦʜʦʚʞʝʥʥʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʪʘ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ, ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʜʝʥʥʠʭ ʽ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʩʣʽʜʢʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʻ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ, ʷʢʘ ʥʘʙʫʚʘʻ ʤʘʩʰʪʘʙʥʽʰʦʛʦ 

ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʦʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʦʩʠʣʝʥʥʽ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʥʠʞʝʥʥʽ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ 

ˇʨʫʥʪʽ, ʧʦʨʫʰʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʟʘʛʘʣʴʥʦʤʫ ʟʥʠʞʝʥʽ ʨʦʜʶʯʦʩʪʽ.  

ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʛʨʘʜʘʮʽ ʾˇʨʫʥʪʽʚ. ɯʥʪʝʥʩʠʚʥʽ ʢʦʨʦʪʢʦʯʘʩʥʽ ʟʣʠʚʠ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʷʢʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʠʚʫ ʚʝʨʭʥʴʦʛʦ, ʥʘʡʙʽʣʴʰ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʧʦʞʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʦʛʽʨʰʝʥʥʷʤ ʘʛʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ [2].  

ʉʫʢʫʧʥʠʡ ʚʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʝʣʴ. ʇʦʛʽʨʰʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʜʜʷ ʢʫʣʴʪʫʨ, ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʧʦʛʽʨʰʫʻ ʚʦʜʥʠʡ ʨʝʞʠʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ, ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ 

ɿʝʤʣʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʧʨʦʛʥʦʟʠ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ [3].  

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʘʛʨʦʩʠʩʪʝʤ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʢʫʣʴʪʫʨ, ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʤʽʥʽʤʽʟʘʮʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ 

ʟʨʦʰʝʥʥʷ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ, ʩʪʚʦʨʶʶʯʠ 

ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʚʧʣʠʚʽʚ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʟʘʭʦʜʽʚ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 
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ɯʚʘʥʶʢ ʈ.ʆ., ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʤ ʩʪʫʧʝʥʝʤ  

çʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾè ʩʧʝʮʽʘʣʴʥʽʩʪʴ 101 çɽʢʦʣʦʛʽʷè 

ʄʝʣʴʥʠʢ-ʐʘʤʨʘʡ ɺ.ɺ., ʢ.ʩ.-ʛ.ʥ., ʜʦʮ., 

ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʈʆʃʔ ʐʂɯɼʅʀʂɯɺ ɯ ʍɺʆʈʆɹ ʋ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɽʂʆʉʀʉʊɽʄʅʀʍ 

ʇʆʉʃʋɻ ʃɯʉʆɺʀʍ ɽʂʆʉʀʉʊɽʄ 

 

ʃʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʷʢʽ 

ʤʘʶʪʴ ʷʢ ʝʢʦʣʦʛʽʯʥʝ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ ʨʝʛʫʣʶʚʘʣʴʥʽ 

ʬʫʥʢʮʽʾ, ʩʧʨʠʷʶʯʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʣʽʤʘʪʫ ʯʝʨʝʟ ʧʦʛʣʠʥʘʥʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʧʽʜʪʨʠʤʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʡʥʠʤ ʧʨʦʮʝʩʘʤ. ʆʜʥʦʯʘʩʥʦ ʣʽʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʽʜʪʨʠʤʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʩʪʫʧʘʶʯʠ ʩʝʨʝʜʦʚʠʱʝʤ ʽʩʥʫʚʘʥʥʷ ʜʣʷ ʯʠʩʣʝʥʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʽ ʬʘʫʥʠ ʪʘ 

ʧʽʜʪʨʠʤʫʶʯʠ ʧʨʠʨʦʜʥʽ ʙʽʦʛʝʦʭʽʤʽʯʥʽ ʮʠʢʣʠ. ɺʘʞʣʠʚʠʤ ʻ ʽ ʾʭʥʽʡ ʚʥʝʩʦʢ ʫ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʧʦʩʪʘʯʘʥʥʷ ʜʝʨʝʚʠʥʠ, ʥʝʜʝʨʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʛʨʠʙʠ, ʷʛʦʜʠ, ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ), ʙʽʦʤʘʩʠ ʪʘ ʽʥʰʠʭ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʤʘʶʪʴ ʟʥʘʯʥʫ ʢʫʣʴʪʫʨʥʦ-ʨʝʢʨʝʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʪʫʨʠʟʤʫ, ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ ʜʫʭʦʚʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʣʶʜʠʥʠ. ʋʩʽ ʮʽ ʬʫʥʢʮʽʾ ʫ 

ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʚʥʝʩʦʢ ʣʽʩʽʚ ʫ ʜʦʙʨʦʙʫʪ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʻ ʦʩʥʦʚʦʶ ʩʪʘʣʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [1-3].  

ʃʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʢʦʤʧʣʝʢʩʫ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʶ 

ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ [4]. ɼʦ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʷʢ ʘʙʽʦʪʠʯʥʽ (ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ, ˇʨʫʥʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʦʜʥʠʡ ʨʝʞʠʤ), ʪʘʢ ʽ ʙʽʦʪʠʯʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʢʣʘʜʥʽ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʦʨʛʘʥʽʟʤʘʤʠ ʫ ʤʝʞʘʭ ʝʢʦʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ ʩʘʤʝ ʙʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʯʘʩʪʦ ʚʠʩʪʫʧʘʶʪʴ 

ʢʣʶʯʦʚʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʩʪʘʥʫ ʣʽʩʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʪʘ ʜʠʥʘʤʽʢʫ ʾʭ ʨʦʟʚʠʪʢʫ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʥʠʭ ʟʘʡʤʘʶʪʴ ʰʢʽʜʥʠʢʠ ʪʘ ʟʙʫʜʥʠʢʠ 

ʭʚʦʨʦʙ [5], ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʤʘʩʦʚʽ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚ, ʧʦʨʫʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʽ ʥʘʚʽʪʴ ʾʭ ʟʘʛʠʙʝʣʴ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʣʴ ʮʠʭ ʬʘʢʪʦʨʽʚ ʟʨʦʩʪʘʻ, ʱʦ ʧʽʜʩʠʣʶʻ ʨʠʟʠʢʠ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʟʥʠʞʝʥʥʷ 

ʾʭ ʟʜʘʪʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ [4]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʾʭ ʫʧʨʘʚʣʽʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʜʦʮʽʣʴʥʠʤ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʣʽʩʫ ʪʘ ʦʮʽʥʢʘ 

ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʽ ʪʠʧʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʾʭʥʶ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʰʢʽʜʥʠʢʠ ʪʘ ʭʚʦʨʦʙʠ ʣʽʩʽʚ ʋʢʨʘʾʥʠ 

ɻʨʫʧʘ ɺʠʜ (ʧʨʠʢʣʘʜ) 
ʆʩʥʦʚʥʽ ʧʦʨʦʜʠ-

ʨʝʮʠʧʽʻʥʪʠ 

ʍʘʨʘʢʪʝʨ 

ʫʰʢʦʜʞʝʥʥʷ 

ʅʘʩʣʽʜʢʠ ʜʣʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ 

ʂʦʤʘʭʠ-h ʢʽʜʥʠʢʠ 

ʂʦʨʦʾʜ-ʪʠʧʦʛʨʘʬ  

(Ips typographus) ʗʣʠʥʘ 

ʈʫʡʥʫʚʘʥʥʷ 

ʢʘʤʙʽʶ, ʚʩʠʭʘʥʥʷ 

ʜʝʨʝʚ 

ɿʥʠʞʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʢʣʽʤʘʪʫ, ʚʪʨʘʪʠ ʙʽʦʤʘʩʠ 

ʐʦʚʢʦʧʨʷʜ ʥʝʧʘʨʥʠʡ 

(Lymantria dispar) ɼʫʙ, ʛʨʘʙ ʆʙôʾ ʜʘʥʥʷ ʣʠʩʪʷ 

ʆʩʣʘʙʣʝʥʥʷ 

ʬʦʪʦʩʠʥʪʟʫ, 

ʨʝʢʨʝʘʮʽʡʥʽ ʚʪʨʘʪʠ 

ʉʦʩʥʦʚʠʡ ʧʠʣʴʱʠʢ 

(Diprion pini) 
ʉʦʩʥʘ ɼʝʬʦʣʽʘʮʽʷ 

ʇʘʜʽʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʍʚʦʨʦʙʠ 

ʛʨʠʙʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ 

ʂʦʨʝʥʝʚʘ ʛʫʙʢʘ 

(Heterobasidion annosum) 
ʍʚʦʡʥʽ ɻʥʠʣʴ ʢʦʨʝʥʽʚ 

ɿʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ, 

ʚʛʣʝʮʝʚʽ ʚʪʨʘʪʠ 

ʊʨʫʪʦʚʠʢʠ 

(Fomes fomentarius) 
ʃʠʩʪʷʥʽ 

ʈʫʡʥʫʚʘʥʥʷ 

ʜʝʨʝʚʥʠ 

ɿʤʝʥʰʝʥʥʷ ʜʝʨʝʚʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ɯʥʚʘʟʽʡʥʽ  

ʦʨʛʘʥʽʟʤʠ 

ʗʩʝʥʝʚʠʡ ʩʤʘʨʘʛʜʦʚʠʡ 

ʚʫʟʴʢʦʪʽʣʠʡ ʟʣʘʪʢʘ 

(Agrilus planipennis 

Fairmaire) 

ʗʩʝʥ ʄʘʩʦʚʝ ʚʩʠʭʘʥʥʷ ɺʪʨʘʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 

 

ʅʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʜʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭ ʟʜʘʪʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʢʦʩʠʩʪʝʤʥʽ 

ʧʦʩʣʫʛʠ ʩʪʘʥʦʚʣʷʪʴ ʢʦʤʘʭʠ-ʢʩʠʣʦʬʘʛʠ ʪʘ ʛʨʠʙʥʽ ʧʘʪʦʛʝʥʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʩʠʭʘʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʦʨʫʰʝʥʥʷ ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤʠ ʻ 

ʤʦʥʦʢʫʣʴʪʫʨʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʜʝ ʯʝʨʝʟ ʥʠʟʴʢʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴʩʷ ʽ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʥʘʙʫʚʘʶʪʴ ʤʘʩʰʪʘʙʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʦʜʥʦʯʘʩ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʟʫʤʦʚʣʝʥʝ ʩʢʣʘʜʥʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʢʣʽʤʘʪʠʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʩʠʥʝʨʛʽʯʥʠʡ ʚʧʣʠʚ ʷʢʠʭ ʧʽʜʚʠʱʫʻ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ ʙʽʦʪʠʯʥʠʭ ʟʘʛʨʦʟ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʧʦʰʠʨʝʥʥʷ ʙʽʦʪʠʯʥʠʭ ʟʘʛʨʦʟ 
ɻʨʫʧʘ 

ʬʘʢʪʦʨʽʚ 
ʂʦʥʢʨʝʪʥʠʡ ʯʠʥʥʠʢ ʄʝʭʘʥʽʟʤ ʚʧʣʠʚʫ ɽʢʦʩʠʩʪʝʤʥʽ ʥʘʩʣʽʜʢʠ 

ʂʣʽʤʘʪʠʯʥʽ 
ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʉʢʦʨʦʯʝʥʥʷ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ 

ʰʢʽʜʥʠʢʽʚ 

ɿʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ  

ʧʦʧʫʣʷʮʽʡ 

ʇʦʩʫʭʠ ʆʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚ ʇʽʜʚʠʱʝʥʘ ʩʤʝʨʪʥʽʩʪʴ 

ɸʥʪʨʦʧʦʛʝʥʥʽ 
ʉʫʮʽʣʴʥʽ ʨʫʙʢʠ ʌʨʘʛʤʝʥʪʘʮʽʷ ʣʽʩʽʚ 

ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʧʦʩʣʫʛ 

ʇʝʨʝʤʽʱʝʥʥʷ ʜʝʨʝʚʠʥʠ ɯʥʪʨʦʜʫʢʮʽʷ ʽʥʚʘʟʽʡ ʅʦʚʽ ʦʩʝʨʝʜʢʠ ʟʘʨʘʞʝʥʥʷ 

ɹʽʦʝʢʦʣʦʛʽʯʥʽ ʆʜʥʦʚʽʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʅʠʟʴʢʘ ʩʪʽʡʢʽʩʪʴ 
ʄʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ  

ʰʢʽʜʥʠʢʽʚ 

 

ɸʢʪʠʚʽʟʘʮʽʷ ʙʽʦʪʠʯʥʠʭ ʟʘʛʨʦʟ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʻʜʥʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʚʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʩʧʨʦʱʝʥʥʷ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʴ, 

ʽʥʪʝʥʩʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʦʩʣʘʙʣʝʥʥʶ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʤʘʩʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʰʢʽʜʥʠʢʽʚ ʪʘ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʫʻʪʴʩʷ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ 

ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩʠ ʜʝʛʨʘʜʘʮʽʾ. ʉʫʯʘʩʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ [6] ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʫʨʘʞʝʥʥʷ ʣʽʩʽʚ 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ. 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʪʘ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ 

 

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʣʦʱʽ ʦʩʝʨʝʜʢʽʚ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʨʽʟʢʦ ʟʨʦʩʣʠ ʫ 2017-2018 ʨʦʢʘʭ 

(ʧʦʥʘʜ 22 ʪʠʩ. ʛʘ), ʧʽʩʣʷ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʜʦ 2023 ʨʦʢʫ. ɺʦʜʥʦʯʘʩ ʦʙʩʷʛʠ ʟʘʭʦʜʽʚ 

ʙʦʨʦʪʴʙʠ ʪʘ ʣʽʩʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʟʨʦʩʣʠ ʫ 2018-2020 ʨʦʢʘʭ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʩʧʨʠʷʣʦ ʧʦʜʘʣʴʰʦʤʫ 

ʩʢʦʨʦʯʝʥʥʶ ʫʨʘʞʝʥʠʭ ʧʣʦʱ. ʋ 2022-2023 ʨʦʢʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʷʢ ʧʣʦʱ ʦʩʝʨʝʜʢʽʚ, ʪʘʢ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʷʢ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʪʘʢ ʽ ʧʨʦ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ 

ʣʽʩʦʟʘʭʠʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʫʙʣʽʯʥʦʛʦ ʟʚʽʪʫ ɻʦʣʦʚʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟʘ 2025 ʨʽʢ [7], 

ʱʦʨʽʯʥʦ ʦʧʨʠʣʶʜʥʶʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ 

ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʚʩʠʭʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʦʙʩʷʛʠ ʾʭ ʣʽʢʚʽʜʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʟʘʣʠʰʢʦʚʽ ʧʣʦʱʽ ʫʨʘʞʝʥʴ ʽʟ ʨʦʟʧʦʜʽʣʦʤ ʟʘ ʦʩʥʦʚʥʠʤʠ ʣʽʩʦʫʪʚʦʨʶʶʯʠʤʠ ʧʦʨʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʩʦʩʥʦʶ, ʜʫʙʦʤ 

ʽ ʷʣʠʥʦʶ. ɿʘ ʦʧʝʨʘʪʠʚʥʠʤʠ ʜʘʥʠʤʠ [6] ʟʘ ʧʝʨʰʝ ʧʽʚʨʽʯʯʷ 2025 ʨʦʢʫ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ 

ʩʪʘʥʦʚʠʣʘ 235,6 ʪʠʩ. ʛʘ, ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ - 94,8 ʪʠʩ. ʛʘ, ʜʫʙʦʚʽ - 

83,2 ʪʠʩ. ʛʘ, ʷʣʠʥʦʚʽ - 7,6 ʪʠʩ. ʛʘ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʧʦʨʦʜʠ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 50 ʪʠʩ. ʛʘ. ʂʨʽʤ ʪʦʛʦ, ʫ ʟʚʽʪʘʭ 

ʥʘʚʦʜʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʣʦʱʽ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʩʘʥʽʪʘʨʥʦ-ʦʟʜʦʨʦʚʯʽ ʟʘʭʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʦʙʩʷʛʠ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

397 

ʟʘʛʦʪʦʚʣʝʥʦʾ ʜʝʨʝʚʠʥʠ, ʦʪʨʠʤʘʥʦʾ ʚ ʧʨʦʮʝʩʽ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ ʣʽʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙʠ ʙʽʦʪʠʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʩʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ. 

ɽʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʻ ʦʩʥʦʚʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʣʽʩʽʚ. ɺ ʋʢʨʘʾʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩ ʧʽʜʭʦʜʽʚ ʜʦ ʦʙʣʽʢʫ ʫʰʢʦʜʞʝʥʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʻ ʷʢ ʪʨʘʜʠʮʽʡʥʽ ʥʘʟʝʤʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʘʢ ʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ɺʦʜʥʦʯʘʩ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʘʶʪʴ ʥʠʟʢʫ ʦʙʤʝʞʝʥʴ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫʰʢʦʜʞʝʥʴ ʣʽʩʽʚ, ʾʭʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3 

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫʰʢʦʜʞʝʥʴ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ 
ʄʝʪʦʜ ʤʦʥʽʪʦʨʠʥʛʫ ʉʫʪʥʽʩʪʴ ʇʝʨʝʚʘʛʠ ʆʙʤʝʞʝʥʥʷ 

ʅʘʟʝʤʥʽ 

ʦʙʩʪʝʞʝʥʥʷ 

ʇʦʣʴʦʚʘ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʥʘʩʘʜʞʝʥʴ 
ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʜʝʪʘʣʽʟʘʮʽʷ 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʦʙʤʝʞʝʥʝ 

ʦʭʦʧʣʝʥʥʷ 

ʌʽʪʦʩʘʥʽʪʘʨʥʘ 

ʟʚʽʪʥʽʩʪʴ 

ʈʝʛʣʘʤʝʥʪʦʚʘʥʠʡ 

ʦʙʣʽʢ ʩʪʘʥʫ ʣʽʩʽʚ 

ʉʠʩʪʝʤʘʪʠʯʥʽʩʪʴ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ 
ɿʘʧʽʟʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ɼʠʩʪʘʥʮʽʡʥʝ 

ʟʦʥʜʫʚʘʥʥʷ 

ɸʥʘʣʽʟ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ 

ʆʭʦʧʣʝʥʥʷ ʚʝʣʠʢʠʭ ʧʣʦʱ, 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ 
ʆʙʤʝʞʝʥʘ ʪʦʯʥʽʩʪʴ 

GIS-ʘʥʘʣʽʟ 
ʇʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʽʥʪʝʛʨʘʮʽʷ 

ʜʘʥʠʭ 
ʇʦʪʨʝʙʘ ʫ ʷʢʽʩʥʠʭ ʜʘʥʠʭ 

ɼʨʦʥʠ ʪʘ ʩʝʥʩʦʨʠ 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ 

ʜʘʥʠʭ 

ʆʧʝʨʘʪʠʚʥʽʩʪʴ, ʚʠʩʦʢʘ 

ʜʝʪʘʣʽʟʘʮʽʷ 
ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 

 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʧʽʜʭʦʜʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʞʦʜʝʥ ʽʟ ʤʝʪʦʜʽʚ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ, ʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ. ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʋʢʨʘʾʥʽ ʤʘʻ 

ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʈʦʟʚʠʪʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʦʣʴʦʚʽ ʦʙʩʪʝʞʝʥʥʷ, ʘʥʘʣʽʪʠʢʫ ʟʚʽʪʥʠʭ 

ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʙʽʦʪʠʯʥʠʭ ʟʘʛʨʦʟ, 

ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʄʦʥʽʪʦʨʠʥʛ ʙʽʦʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʻ ʢʣʶʯʦʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʣʽʩʽʚ, 

ʟʦʢʨʝʤʘ ʨʝʛʫʣʶʚʘʣʴʥʠʭ, ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʽ ʨʝʢʨʝʘʮʽʡʥʠʭ. ʇʦʩʠʣʝʥʥʷ ʚʧʣʠʚʫ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, 

ʟʫʤʦʚʣʝʥʝ ʢʣʽʤʘʪʠʯʥʠʤʠ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, 

ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʽ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʙʣʽʢʫ 

ʫʩʢʣʘʜʥʶʻ ʩʚʦʻʯʘʩʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʮʽ ʟʘʛʨʦʟʠ. ʊʦʤʫ ʽʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. 
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ʂʘʣʽʥʽʥ ɼ.ʖ., ʩʪʫʜʝʥʪ ɯV ʢʫʨʩʫ ʛʨʫʧʠ ɽʆ-42, ʬʘʢʫʣʴʪʝʪʫ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ, 
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 ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ʊɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʉʀʉʊɽʄʀ 

ʈʆɿɼɯʃʔʅʆɻʆ ɿɹʀʈɸʅʅʗ ʊʇɺ ʋ ʄɯʉʔʂʀʍ ɻʈʆʄɸɼɸʍ 
 

ʇʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ (ʊʇɺ) ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ. ɰʾ ʟʘʛʦʩʪʨʝʥʥʷ ʟʫʤʦʚʣʝʥʝ ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ, ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦʣʽʛʦʥʽʚ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ - ˇʨʫʥʪʠ, ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɼʣʷ ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ 

ʫʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʠʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɺ ʫʤʦʚʘʭ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ ɭʉ ʧʨʦ ʚʽʜʭʦʜʠ ʪʘ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ʢʣʶʯʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʫ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʤʽʩʴʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʛʨʦʤʘʜʽ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʾʾ ʨʦʟʚʠʪʢʫ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ʉʪʘʥ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʫ ɾʠʪʦʤʠʨʽ 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ ʛʨʦʤʘʜʽ ʩʬʦʨʤʦʚʘʥʦ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʜʦ ʩʫʯʘʩʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. ɿʦʢʨʝʤʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʛʨʦʤʘʜʠ: 

¶ ʚʩʪʘʥʦʚʣʝʥʦ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʦʢʨʝʤʠʭ ʬʨʘʢʮʽʡ ʚʽʜʭʦʜʽʚ (ʧʣʘʩʪʠʢ, ʩʢʣʦ, ʧʘʧʽʨ);  

¶ ʬʫʥʢʮʽʦʥʫʶʪʴ ʢʦʤʫʥʘʣʴʥʽ ʪʘ ʧʨʠʚʘʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʚʠʚʝʟʝʥʥʷ ʊʇɺ;  

¶ ʜʽʶʪʴ ʧʫʥʢʪʠ ʧʨʠʡʦʤʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ;  

¶ ʨʝʘʣʽʟʫʶʪʴʩʷ ʦʢʨʝʤʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʽ ʽʥʽʮʽʘʪʠʚʠ.  

ɺʦʜʥʦʯʘʩ ʩʠʩʪʝʤʘ ʤʘʻ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʥʝ ʦʭʦʧʣʶʻ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʛʨʦʤʘʜʠ. ʇʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ 

ʧʦʢʘʟʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʪʘ ʦʙʤʝʞʝʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ 

ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ, ʱʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ. 

2. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

¶ ʨʽʚʝʥʴ ʦʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʨʦʟʜʽʣʴʥʠʤ ʟʙʠʨʘʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ;  

¶ ʯʘʩʪʢʘ ʚʽʜʩʦʨʪʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʥʦʚʠʪʴ ʦʨʽʻʥʪʦʚʥʦ 10-15%, ʱʦ ʟʥʘʯʥʦ ʥʠʞʯʝ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʩʪʘʥʜʘʨʪʽʚ;  

¶ ʙʽʣʴʰʽʩʪʴ ʚʽʜʭʦʜʽʚ ʧʨʦʜʦʚʞʫʻ ʥʘʜʭʦʜʠʪʠ ʥʘ ʧʦʣʽʛʦʥʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ;  

¶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʘʥʮʶʛʽʚ, ʟʦʢʨʝʤʘ ʟʤʽʰʫʚʘʥʥʷ ʚʽʜʩʦʨʪʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ;  

¶ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦ ʧʨʦʮʝʩʽʚ ʩʦʨʪʫʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʠʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʦʙʤʝʞʝʥʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʦʪʝʥʮʽʘʣ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

3. ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʟʫʤʦʚʣʝʥʘ 

ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʙʣʝʤʠ: 

¶ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʝʡʥʝʨʽʚ ʪʘ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʤʽʱʝʥʥʷ;  

¶ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʫʚʘʣʴʥʠʭ ʪʘ ʧʝʨʝʨʦʙʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ;  

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʣʠʙʦʢʦʛʦ ʩʦʨʪʫʚʘʥʥʷ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʙʣʝʤʠ: 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʥʘ ʨʽʚʥʽ ʛʨʦʤʘʜʠ;  

¶ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʟʙʦʨʫ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ;  

¶ ʥʝʜʦʩʪʘʪʥʷ ʢʦʦʨʜʠʥʘʮʽʷ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ.  

ɽʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ: 
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¶ ʦʙʤʝʞʝʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʙʽʟʥʝʩʫ;  

¶ ʥʠʟʴʢʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʽʟ ʚʪʦʨʠʥʥʦʶ ʩʠʨʦʚʠʥʦʶ.  

ʉʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ: 

¶ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘʩʝʣʝʥʥʷ;  

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʦʩʚʽʪʥʴʦʾ ʨʦʙʦʪʠ;  

¶ ʩʣʘʙʢʘ ʤʦʪʠʚʘʮʽʷ ʜʦ ʫʯʘʩʪʽ ʫ ʨʦʟʜʽʣʴʥʦʤʫ ʟʙʠʨʘʥʥʽ.  

ɯʥʩʪʠʪʫʮʽʡʥʽ ʧʨʦʙʣʝʤʠ: 

¶ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ;  

¶ ʥʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ.  

ʅʘʧʨʷʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ ʛʨʦʤʘʜʽ ʜʦʮʽʣʴʥʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ: 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ: ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʢʦʥʪʝʡʥʝʨʽʚ, ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʦʨʪʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʨʦʟʚʠʪʦʢ 

ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ;  

ʝʢʦʥʦʤʽʯʥʽ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʪʘʨʠʬʽʚ (çʧʣʘʪʠ ʟʘ ʪʝ, ʱʦ ʚʠʢʠʜʘʻʰè), ʜʝʧʦʟʠʪʥʦ-ʟʘʩʪʘʚʥʠʭ 

ʩʠʩʪʝʤ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʙʽʟʥʝʩʫ;  

ʦʨʛʘʥʽʟʘʮʽʡʥʽ: ʦʧʪʠʤʽʟʘʮʽʷ ʣʦʛʽʩʪʠʢʠ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GIS-ʪʝʭʥʦʣʦʛʽʡ, ʮʠʬʨʦʚʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʧʦʪʦʢʽʚ ʚʽʜʭʦʜʽʚ;  

ʩʦʮʽʘʣʴʥʽ: ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʤʧʘʥʽʾ, 

ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ;  

ʽʥʩʪʠʪʫʮʽʡʥʽ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʽʩʮʝʚʠʭ ʧʨʦʛʨʘʤ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ 

ʚʠʢʦʥʘʥʥʷʤ.  

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʽʥʪʝʛʨʘʮʽʷ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ʋ ɾʠʪʦʤʠʨʩʴʢʽʡ ʛʨʦʤʘʜʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʢʦʤʫʥʘʣʴʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʂʇ 

çɸʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 0628è ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʟʙʠʨʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʪʘ ʯʘʩʪʢʦʚʦ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. ʆʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʟʘʭʦʨʦʥʝʥʥʷ ʊʇɺ ʻ ɾʠʪʦʤʠʨʩʴʢʠʡ ʤʽʩʴʢʠʡ ʧʦʣʽʛʦʥ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʙʣʠʟʫ ʤʽʩʪʘ, ʷʢʠʡ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʪʘ ʤʘʻ 

ʦʙʤʝʞʝʥʠʡ ʨʝʩʫʨʩ. 

ɿʘ ʥʘʷʚʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ ʛʨʦʤʘʜʽ ʱʦʨʽʯʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʙʣʠʟʴʢʦ 90-110 ʪʠʩ. ʪʦʥʥ ʊʇɺ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʧʦʢʘʟʥʠʢʫ 0,9-1,1 ʢʛ ʚʽʜʭʦʜʽʚ ʥʘ ʦʩʦʙʫ ʥʘ ʜʦʙʫ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʚʽʜʭʦʜʽʚ 

(ʧʦʥʘʜ 85-90%) ʧʽʜʣʷʛʘʻ ʟʘʭʦʨʦʥʝʥʥʶ ʥʘ ʧʦʣʽʛʦʥʽ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʾ. 

ɺ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʪʘ ʧʝʨʝʭʦʜʫ ʜʦ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʢʣʶʯʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʦʢ 

ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʷʢ ʙʘʟʦʚʦʛʦ ʝʣʝʤʝʥʪʫ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ ʤʽʩʴʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʛʨʦʤʘʜʽ ʧʝʨʝʙʫʚʘʻ 

ʥʘ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʩʥʦʚʥʠʤʠ ʙʘʨôʻʨʘʤʠ ʻ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʙʤʝʞʝʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʩʪʠʤʫʣʽʚ ʪʘ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʥʘʩʝʣʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʧʦʻʜʥʫʻ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʮʠʬʨʦʚʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ, ʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʥʘʩʝʣʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛʠ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʾʭ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ. 
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ʂʽʨôʷʥ ɼ.ɺ., ʩʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʫ1 

ɻʨʠʙʦʚʩʴʢʘ ʂ.ʃ., ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ2 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʝʨʘʩʠʤʯʫʢ ʃ.ʆ., ʢ.ʩ.-ʛ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
1ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 
 

SWOT-ɸʅɸʃɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ʈɽʉʋʈʉɯɺ ʈɽɻɯʆʅʋ  

ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʉʊɸʃʆɻʆ ʈʆɿɺʀʊʂʋ 

 

ʉʫʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʧʦʩʠʣʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɻʣʦʙʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʪʠʩʢʫ ʟʫʤʦʚʣʶʶʪʴ ʩʢʦʨʦʯʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ ʽ ʬʨʘʛʤʝʥʪʘʮʽʶ ʣʘʥʜʰʘʬʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦ ʫʧʨʘʚʣʽʥʥʷ [1-6]. ɼʣʷ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʮʷ ʧʨʦʙʣʝʤʘ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚ 

ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʪʘ ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʜʽʡ [7]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʯʝʨʝʟ 

ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ, ʥʝʨʘʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʥʥʦʚʘʮʽʡ. ɼʦʜʘʪʢʦʚʠʤ 

ʚʠʢʣʠʢʦʤ ʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʦʜʥʽ 

ʨʝʩʫʨʩʠ ʪʘ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦ [8-10], ʽ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʅʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʘʥʘʣʽʟʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʽ ʩʪʨʘʪʝʛʽʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʝʨʩʧʝʢʪʠʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʦʩʥʦʚʽ SWOT-ʘʥʘʣʽʟʫ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʪʘ ʥʦʚʽʪʥʽʭ ʚʠʢʣʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ 

ʽʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʽ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ. ʈʝʛʽʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʽ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʡʦʛʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʦʤʽʥʫʶʯʠʤʠ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ, ʧʨʦʪʝ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʠʤ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʣʣʝʶ, ʣʫʢʘʤʠ, ʧʘʩʦʚʠʱʘʤʠ ʪʘ ʣʽʩʘʤʠ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʽ ʧʨʦʙʣʝʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʻ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ. ɿʨʦʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʧʘʜʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʝʢʦʩʠʩʪʝʤ, ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʝʨʦʟʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʪʝʨʠʪʦʨʽʡ, ʩʧʨʠʯʠʥʷʶʯʠ ʷʢ 

ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʣʦʢʘʣʴʥʽ ʧʽʜʪʦʧʣʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʠʡ SWOT-ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʨʝʛʽʦʥʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ 

ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʨʦʟʚʠʪʢʫ. 

ɼʦ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ (S - Strengths) ʥʘʣʝʞʘʪʴ: ʧʦʪʫʞʥʠʡ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ; ʩʧʨʠʷʪʣʠʚʝ 

ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ; ʨʦʟʚʠʥʝʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ; ʚʠʩʦʢʠʡ ʣʽʩʦʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ; ʥʘʷʚʥʽʩʪʴ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʪʘ ʙʘʟʦʚʠʭ ʩʠʩʪʝʤ ʦʙʣʽʢʫ; ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʉʝʨʝʜ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ (W - Weaknesses) ʚʠʦʢʨʝʤʣʝʥʽ: ʜʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʥʝʨʘʮʽʦʥʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ; ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ; ʬʨʘʛʤʝʥʪʘʮʽʷ ʟʝʤʝʣʴ ʪʘ ʧʨʦʙʣʝʤʠ 

ʟ ʫʧʨʘʚʣʽʥʥʷʤ; ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʽʥʚʝʩʪʠʮʽʾ; ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ; ʢʘʜʨʦʚʽ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʧʨʦʙʣʝʤʠ. 

ʄʦʞʣʠʚʦʩʪʷʤʠ (O - Opportunities) ʻ: ʧʽʩʣʷʚʦʻʥʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ; ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʪʘ ʩʪʘʣʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ; ̔ ʥʪʝʛʨʘʮʽʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʘʤʠ; ʨʦʟʚʠʪʦʢ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ; ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ; 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ. 

ɿʘʛʨʦʟʘʤʠ (T - Threats) ʻ: ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ; ʚʽʡʩʴʢʦʚʽ ʨʠʟʠʢʠ; ʧʦʜʘʣʴʰʘ ʜʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ; ʝʢʦʥʦʤʽʯʥʘ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ (ʢʦʣʠʚʘʥʥʷ ʮʽʥ ʥʘ ʘʛʨʘʨʥʫ ʧʨʦʜʫʢʮʽʶ, ʟʥʠʞʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ); ʽʥʩʪʠʪʫʮʽʡʥʽ 

ʨʠʟʠʢʠ; ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʩʦʮʽʘʣʴʥʽ ʨʠʟʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ SWOT-ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʣʶʯʦʚʽ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ, ʤʦʞʣʠʚʦʩʪʽ ʡ ʟʘʛʨʦʟʠ, ʘʣʝ ʡ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

401 

ʩʬʦʨʤʫʚʘʪʠ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʉʘʤ ʧʦ ʩʦʙʽ SWOT-ʘʥʘʣʽʟ ʤʘʻ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʡʦʛʦ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʦʤʙʽʥʘʮʽʡ. ʉʪʨʘʪʝʛʽʯʥʽ ʢʦʤʙʽʥʘʮʽʾ SWOT (TOWS-ʤʘʪʨʠʮʷ) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽʥʪʝʛʨʘʮʽʾ 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʩʪʝʤʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ 

ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ. ɺʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ ʽʟ 

ʤʦʞʣʠʚʦʩʪʷʤʠ (SO-ʩʪʨʘʪʝʛʽʾ), ʧʦʜʦʣʘʥʥʽ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ (WO-ʩʪʨʘʪʝʛʽʾ), 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ (ST-ʩʪʨʘʪʝʛʽʾ) ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʽʟ ʤʝʪʦʶ 

ʫʥʠʢʥʝʥʥʷ ʟʘʛʨʦʟ (WT-ʩʪʨʘʪʝʛʽʾ). 

SO-ʩʪʨʘʪʝʛʽʾ ʚʢʣʶʯʘʶʪʴ: ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʽ ʢʘʨʙʦʥʦʚʠʭ ʧʨʦʻʢʪʽʚ; ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʯʝʨʝʟ ʚʠʛʽʜʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ. 

ɼʦ WO-ʩʪʨʘʪʝʛʽʡ ʥʘʣʝʞʘʪʴ: ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; ʟʘʣʫʯʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ; ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ (ʦʩʚʽʪʥʽ ʪʘ 

ʛʨʘʥʪʦʚʽ ʧʨʦʛʨʘʤʠ. ʉʝʨʝʜ ST-ʩʪʨʘʪʝʛʽʡ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʽʥ; ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʜʝʛʨʘʜʘʮʽʾ; ʧʽʜʪʨʠʤʢʘ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʷʢ ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʘʢʪʦʨʘ. WT-ʩʪʨʘʪʝʛʽʾ ʦʭʦʧʣʶʶʪʴ: ʧʦʩʠʣʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴ; ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʪʘ ʢʦʥʩʝʨʚʘʮʽʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ; ʨʦʟʨʦʙʢʘ ʘʥʪʠʢʨʠʟʦʚʠʭ 

ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʅʘʚʝʜʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʢʝ 

ʧʝʨʝʜʙʘʯʘʻ ʫʟʛʦʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʨʝʛʽʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʩʪʨʘʪʝʛʽʯʥʠʡ ʘʥʘʣʽʟ, 

ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ 

ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʦʣʽʪʠʢʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʂʣʶʯʝʚʠʯ ʄ.ʄ., ʜ.ʩ.-ʛ.ʥ., ʧʨʦʬ.,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʜʦʨʦʚô̫  ʧʨʠʨʦʜʠ 

ʪʘ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ɺʠʛʝʨʘ ʉ.ʄ., ʢ.ʩ.-ʛ.ʥ., ʜʦʮ. 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɺʝʥʛʝʨ ʆ.ɺ., ʢ.ʩ.-ʛ.ʥ., 

ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 
ɯʉɻ ʇʦʣʽʩʩʷ ʅɸɸʅ 

 

ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɯ ɸʉʇɽʂʊʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈɽʎʀɿɯʁʅʀʍ 

ʌɯʊʆʊɽʍʅʆʃʆɻɯʁ ɺ ɸɻʈʆʅʆʄɯɰ 
 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʘʣʠʭ ʝʢʦʩʠʩʪʝʤ ʬʽʪʦʮʝʥʦʟʽʚ ʚ ʋʢʨʘʾʥʽ. 

ʈʦʩʣʠʥʥʠʡ ʩʚʽʪ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʠʤ ʧʨʦʜʫʮʝʥʪʦʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʙʽʛ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʬʦʨʤʫʻ ʢʠʩʥʝʚʠʡ ʙʘʣʘʥʩ ʘʪʤʦʩʬʝʨʠ ʪʘ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʉʘʤʝ ʪʦʤʫ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʤʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʧʨʦʜʦʚʦʣʴʯʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʚʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ, ʜʝʛʨʘʜʘʮʽʷ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [1, 2].  

ʇʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʧʦʪʨʝʙʫʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʥʘ ʟʘʩʘʜʘʭ ʢʣʘʩʠʯʥʦʾ 

ʬʽʪʦʧʨʦʜʫʮʝʥʪʦʣʦʛʽʾ, ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʾ ʪʘ ʮʠʬʨʦʚʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ɺʘʞʣʠʚʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʨʽʰʝʥʴ. ʅʝ ʤʝʥʰ ʩʫʪʪʻʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʫ ʧʨʦʮʝʩʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʛʘʨʤʦʥʽʟʘʮʽʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ 

ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ [3-5].  

ɹʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʩʴʦʛʦʜʥʽ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʘʣʘʥʩʦʚʘʥʠʡ 

ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʩʪʘʣʠ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʘʛʨʦʝʢʦʩʠʩʪʝʤ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ 

ʰʣʷʭʽʚ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʩʬʝʨʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ.  

ɿʛʽʜʥʦ ʽʟ ʩʫʯʘʩʥʠʤ ʥʘʫʢʦʚʠʤ ʙʘʯʝʥʥʷʤ ʫʩʽ ʬʽʪʦʮʝʥʦʟʠ ʜʦʮʽʣʴʥʦ ʧʦʜʽʣʷʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

- ʧʨʠʨʦʜʥʽ (ʥʘʪʫʨʘʣʴʥʽ) ʬʽʪʦʮʝʥʦʟʠ; 

- ʭʦʤʦʥʘʪʫʨʘʣʴʥʽ (ʢʫʣʴʪʫʨʥʦ-ʥʘʪʫʨʘʣʴʥʽ ʪʘ ʫʨʙʦʣʘʥʜʰʘʬʪʥʽ) ʬʽʪʦʮʝʥʦʟʠ; 

- ʢʫʣʴʪʫʨʥʽ ʬʽʪʦʮʝʥʦʟʠ (ʘʛʨʦʬʽʪʦʮʝʥʦʟʠ). 

ʂʦʞʥʘ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧ ʤʘʻ ʚʣʘʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʪʨʝʙʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʫʧʨʘʚʣʽʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ, ʜʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʧʦʪʨʝʙʫ ʚ ʢʦʥʪʨʦʣʽ 

ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʪʝʨʠʪʦʨʽʡ, ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʽʚ, ʬʽʪʦʩʘʥʽʪʘʨʥʦʶ ʩʠʪʫʘʮʽʻʶ ʪʘ ʨʽʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʽ.  

ɺ ʫʤʦʚʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʭ, ʭʦʤʦʥʘʪʫʨʘʣʴʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʚ ʤʝʞʘʭ 

ʩʽʣʴʩʴʢʠʭ, ʤʽʩʴʢʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʩʪʘʻ ʥʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʩʣʠʥʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʝʢʦʣʦʛʽʯʥʽ, ʪʘʢ ʽ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʜʘʪʥʽ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʥʝ ʣʠʰʝ ʟʘ ʬʽʪʦʮʝʥʦʟʘʤʠ ʟʘʛʘʣʦʤ, ʘ ʡ ʟʘ ʦʢʨʝʤʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʩʪʘʥʦʤ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ.  

ʉʘʤʝ ʪʦʤʫ ʧʦʨʷʜ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʥʦʚʘʮʽʡʥʠʡ ʤʝʪʦʜ ʪʝʭʥʽʯʥʦʛʦ 

ʟʦʨʫ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ ʩʫʧʫʪʥʽʭ ʦʨʛʘʥʽʟʤʽʚ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʷʢ 

ʝʢʦʥʦʤʽʯʥʦ ʰʢʽʜʣʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʪʘʢ ʽ ʢʦʨʠʩʥʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʪʠ, ʱʦ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʘʛʨʦʮʝʥʦʟʽʚ [3-6].  

ʅʘ ʟʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʘʪʝʥʪ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʥʘʫʢʦʚʫ 

ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ʆʩʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʾ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 

ʧʨʠʡʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ: ʢʦʣʴʦʨʦʚʘ ʮʠʬʨʦʚʘ ʚʽʜʝʦʢʘʤʝʨʘ, ʢʦʤʧôʶʪʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʞʝʨʝʣʦ 

ʩʧʘʣʘʭʦʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʝʢʨʘʥ ʽʟ ʩʚʽʪʣʦʚʽʜʙʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʬʦʥʽ ʪʘʢʦʛʦ ʝʢʨʘʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʬʽʢʩʘʮʽʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʝʚʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ ʩʧʨʠʷʪʠʤʝ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʠʷʚʣʝʥʥʶ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ ʬʽʪʦʮʝʥʦʟʽʚ, 

ʨʘʥʥʴʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʧʦʰʢʦʜʞʝʥʴ ʨʦʩʣʠʥ, ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʘ ʩʢʘʥʫʻ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʥʘʢʦʧʠʯʫʻ ʚʽʟʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʬʦʨʤʫʻ ʮʠʬʨʦʚʫ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʽ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʜʘʻ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙôʻʢʪʠ, ʦʮʽʥʶʚʘʪʠ ʾʭ ʩʪʘʥ, 

ʧʦʨʽʚʥʶʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʪʫʘʮʽʾ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʟʘʤʽʩʪʴ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʚʽʜʝʦʢʘʤʝʨ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʬʦʪʦʘʧʘʨʘʪʠ, ʩʤʘʨʪʬʦʥʠ, ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʪʘ ʽʥʰʽ ʮʠʬʨʦʚʽ ʧʨʠʩʪʨʦʾ, 

ʱʦ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʩʬʝʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʩʪʘʥʫ 

ʬʽʪʦʮʝʥʦʟʽʚ, ʩʪʨʫʢʪʫʨʠ ʙʽʦʪʠ ʪʘ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʇʨʠʡʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʟ 

ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʰʚʠʜʢʦʜʽʻʶ ʬʦʨʤʫʚʘʪʠ ʢʦʣʴʦʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʽʟ ʨʦʩʣʠʥʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʞʠʚʦʾ ʧʨʠʨʦʜʠ. ʎʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

ʫ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʧʨʠʣʘʜʠ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘʟʝʤʥʠʤ 

ʩʧʦʩʦʙʦʤ, ʘʣʝ ʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʽʪʨʷʥʠʭ ʧʣʘʪʬʦʨʤ. ʆʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʣʦʪʦʚʘʥʠʭ ʪʘ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʦʙʩʪʝʞʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʝ ʥʘʙʫʚʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʘ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʢʨʝʤʠʭ 

ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ ʘʙʦ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʠʭ ʨʠʟʠʢʽʚ.  

ɺ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʨʦʟʚʠʪʢʦʤ ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ, ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʥʘʚʽʛʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʅʦʚʽʪʥʽ ʪʨʘʢʪʦʨʠ, ʢʦʤʙʘʡʥʠ, ʩʘʤʦʭʽʜʥʽ ʘʛʨʝʛʘʪʠ ʪʘ ʙʝʟʧʽʣʦʪʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʦʩʥʘʱʫʚʘʪʠʩʴ ʜʦʜʘʪʢʦʚʠʤʠ 

ʩʝʥʩʦʨʘʤʠ, ʢʘʤʝʨʘʤʠ ʡ ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʮʠʟʽʡʥʠʭ ʬʽʪʦʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʽʛʘʮʽʶ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ, ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʝʭʥʦʣʦʛʽʾ ʨʝʻʩʪʨʘʮʽʾ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʯʘʩʥʠʭ ʩʝʥʩʦʨʽʚ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʘʪʠ ʚʦʣʦʛʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, ʢʠʩʣʦʪʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ, ʘʛʨʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʨʦʜʶʯʦʩʪʽ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʩʽʚʽʚ ʬʦʨʤʫʻ ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʽʟʘʮʽʶ ʥʦʨʤ ʚʠʩʽʚʫ, ʫʜʦʙʨʝʥʥʷ, 

ʟʨʦʰʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ ʪʘʢʦʞ ʩʧʨʠʷʻ ʦʙʣʽʢʫ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, 

ʦʮʽʥʮʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʦʩʽʚʽʚ ʽ ʚʠʟʥʘʯʝʥʥʶ ʟʦʥ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚ ʤʝʞʘʭ ʧʦʣʷ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʜʨʝʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʘʜʤʽʨʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʝʮʠʟʽʡʥʽ ʬʽʪʦʪʝʭʥʦʣʦʛʽʾ ʚʠʩʪʫʧʘʶʪʴ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʩʪʨʘʪʝʛʽʾ ʩʫʯʘʩʥʦʛʦ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ.  

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʮʠʟʽʡʥʠʭ ʬʽʪʦʪʝʭʥʦʣʦʛʽʡ ʚ ʘʛʨʦʥʦʤʽʾ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʽʚ 

ʧʦʻʜʥʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ. ɯʥʪʝʛʨʘʮʽʷ ʪʝʭʥʽʯʥʦʛʦ ʟʦʨʫ, 

ʮʠʬʨʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʙʝʟʧʽʣʦʪʥʠʭ ʩʠʩʪʝʤ ʽ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ  ̔ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 
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ʂʣʶʯʝʚʠʯ ʄ.ʄ., ʜ.ʩ.-ʛ.ʥ., ʧʨʦʬ.,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʜʦʨʦʚô̫  ʧʨʠʨʦʜʠ 

ʪʘ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ɻʦʨʝʮʴʢʠʡ ʄ.ɸ., ʩʪʫʜʝʥʪ 1-ʛʦ ʢʫʨʩʫ,  

ʛʨʫʧʠ ɸɻʈ-2, ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʅ1 çɸʛʨʦʥʦʤʽʷè 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʇʈʀʈʆɼʆʆʍʆʈʆʅʅʀʁ ʇʆʊɽʅʎɯɸʃ ʉʇɽʃʔʊʀ (TRITICUM SPELTA  L.)  

ʋ ʉʋʏɸʉʅʆʄʋ ɿɽʄʃɽʈʆɹʉʊɺɯ  
 

ʉʫʯʘʩʥʘ ʘʛʨʘʨʥʘ ʥʘʫʢʘ ʜʝʜʘʣʽ ʘʢʪʠʚʥʽʰʝ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʨʦʙʣʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʘʛʨʦʝʢʦʩʠʩʪʝʤ. ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʚʠʩʥʘʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʽ ʩʢʦʨʦʯʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʦʰʫʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʟʜʘʪʥʠʭ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʚʘʪʠʩʴ ʽʟ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʢʫʣʴʪʫʨ ʚʘʛʦʤʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʩʧʝʣʴʪʘ (Triticum spelta L.) - ʜʘʚʥʽʡ ʚʠʜ ʧʰʝʥʠʮʽ, ʱʦ ʚʧʝʚʥʝʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʜʦ ʥʘʫʢʦʚʦʛʦ ʡ ʧʨʘʢʪʠʯʥʦʛʦ ʦʙʽʛʫ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [1]. 

ʉʧʝʣʴʪʘ ̒  ʛʝʢʩʘʧʣʦʾʜʥʠʤ ʚʠʜʦʤ ʧʰʝʥʠʮʽ (2n = 42), ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ ʚʥʘʩʣʽʜʦʢ 

ʧʨʠʨʦʜʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ Triticum dicoccum ʪʘ Aegilops tauschii ʫ ʨʝʛʽʦʥʽ ʈʦʜʶʯʦʛʦ ʇʽʚʤʽʩʷʮʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʚʦʥʘ ʚʽʜʦʤʘ ʟ ʯʘʩʽʚ ʊʨʠʧʽʣʴʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʠʨʦʱʫʚʘʣʘʩʴ ʫ ʂʘʨʧʘʪʘʭ ʧʽʜ ʥʘʟʚʦʶ 

çʦʨʢʠʰè. ɹʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ ʟʫʤʦʚʣʶʶʪʴ ʟʥʠʞʝʥʫ ʧʦʪʨʝʙʫ ʚ ʘʟʦʪʥʦʤʫ ʞʠʚʣʝʥʥʽ (ʥʘ 20-40 % 

ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʩʦʨʪʘʤʠ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ), ʱʦ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ ʥʽʪʨʘʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʣʽʚʯʘʩʪʘ ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʘ ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʟʙʫʜʥʠʢʽʚ ʬʫʟʘʨʽʦʟʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʦʙʤʝʞʠʪʠ ʘʙʦ ʚʠʢʣʶʯʠʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. ʎʝ ʨʦʙʠʪʴ ʩʧʝʣʴʪʫ 

ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʠʩʪʝʤ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʱʦ ʧʦʷʩʥʶʻ ʚʽʜʥʦʚʣʝʥʥʷ 

ʾʾ ʧʦʰʠʨʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ [2-4]. 

ʂʣʶʯʦʚʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʩʧʝʣʴʪʠ ʻ ʾʾ ʤʦʨʬʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ - ʱʽʣʴʥʽ ʧʣʽʚʢʠ, ʷʢʽ ʧʨʠʣʷʛʘʶʪʴ 

ʜʦ ʟʝʨʥʽʚʢʠ ʪʘ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʨʠʨʦʜʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʦʥʠ ʝʬʝʢʪʠʚʥʦ ʦʙʝʨʽʛʘʶʪʴ ʟʘʨʦʜʦʢ ʽ ʤʦʣʦʜʽ 

ʨʦʩʣʠʥʠ ʚʽʜ ʧʘʪʦʛʝʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʙʫʨôʷʥʘʤʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʫʯʘʩʥʦʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʩʧʝʣʴʪʘ ʤʘʻ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ; ʟʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ Purahong et al. (2021), ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʬʫʟʘʨʽʦʟʫ ʢʦʣʦʩʘ. ʊʘʢʽ ʧʨʠʨʦʜʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʜʘʶʪʴ ʟʤʦʛʫ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʪʠ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʬʫʥʛʽʮʠʜʽʚ. ɼʦʜʘʪʢʦʚʦ ʢʫʣʴʪʫʨʘ ʟʜʘʪʥʘ ʝʬʝʢʪʠʚʥʦ 

ʟʘʩʚʦʶʚʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʥʘʚʽʪʴ ʥʘ ʤʘʣʦʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ, ʧʨʠ ʮʴʦʤʫ ʾʾ ʧʦʪʨʝʙʘ ʚ ʘʟʦʪʽ ʥʘ 20-40 % 

ʥʠʞʯʘ, ʥʽʞ ʫ ʽʥʪʝʥʩʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ, ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʥʽʪʨʘʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ. ʊʘʢʦʞ ʩʧʝʣʴʪʘ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʤʝʥʰʦʶ ʟʜʘʪʥʽʩʪʶ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʟʦʢʨʝʤʘ ʢʘʜʤʽʡ ʽ ʩʚʠʥʝʮʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʾ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʯʥʽʩʪʴ. 

ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʩʧʝʣʴʪʠ ʻ ʾʾ ʚʠʩʦʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ, ʱʦ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. ʂʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʥʦʩʠʪʠ ʢʦʨʦʪʢʦʯʘʩʥʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʤʝʥʰʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʾ. ɿʘʚʜʷʢʠ ʧʦʪʫʞʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʨʦʩʣʠʥʠ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʧʘʩʠ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʛʣʠʙʰʠʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʥʘʚʽʪʴ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ, ʩʭʠʣʴʥʠʭ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ ʯʠ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʧʝʣʴʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʝʛʽʦʥʘʭ ʨʠʟʠʢʦʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʪʘ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʧʨʦʜʦʚʦʣʴʯʠʡ ʽ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʧʦʰʠʨʝʥʥʷ ʩʧʝʣʴʪʠ. ɿʝʨʥʦ ʢʫʣʴʪʫʨʠ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʫʤʽʩʪʦʤ ʙʽʣʢʘ, ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʢʣʽʪʢʦʚʠʥʠ, ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ B, ʤʘʛʥʽʶ, 

ʮʠʥʢʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʣʴʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʨʫʧ, ʙʦʨʦʰʥʘ, ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʪʘ ʜʽʻʪʠʯʥʠʭ ʚʠʨʦʙʽʚ 

ʩʧʨʠʷʻ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʡ ʨʦʟʰʠʨʝʥʥʶ ʩʝʛʤʝʥʪʘ ʥʽʰʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ 

ʚʘʨʪʽʩʪʶ. ɼʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʤʦʞʝ ʩʪʘʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ, ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʣʦʢʘʣʴʥʽ ʧʝʨʝʨʦʙʥʽ ʣʘʥʮʶʛʠ ʪʘ ʝʢʩʧʦʨʪ ʦʨʛʘʥʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʆʪʞʝ, ʩʧʝʣʴʪʘ ʧʦʻʜʥʫʻ ʝʢʦʣʦʛʽʯʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʭʘʨʯʦʚʽ ʧʝʨʝʚʘʛʠ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʩʪʘʣʦʛʦ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʨʦʱʫʚʘʥʥʷ ʩʧʝʣʴʪʠ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʘʤʠ ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ ʪʘ ʦʨʛʘʥʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ, ʟʦʢʨʝʤʘ ʚ ʩʽʚʦʟʤʽʥʘʭ ʧʽʩʣʷ ʙʦʙʦʚʠʭ ʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦ 

ʬʽʢʩʦʚʘʥʠʡ ʘʟʦʪ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʇʦʻʜʥʘʥʥʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʘʙʦ ʥʫʣʴʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʚʪʨʘʪ ʥʘ 50-90 % ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʦʨʘʥʢʦʶ. ʈʦʟʚʠʥʝʥʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, ʡʦʛʦ ʘʝʨʘʮʽʾ ʪʘ 

ʚʦʣʦʛʦʫʪʨʠʤʘʥʥʷ, ʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʩʪʠʤʫʣʶʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʮʝʩʠ 

ʛʫʤʽʬʽʢʘʮʽʾ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʥʝʩʦʢ ʩʧʝʣʴʪʠ ʫ ʩʝʢʚʝʩʪʨʘʮʽʶ ʚʫʛʣʝʮʶ: ʟʘ ʜʘʥʠʤʠ ʤʽʞʥʘʨʦʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (Poeplau & Don, 2015), ʘʛʨʦˇʨʫʥʪʠ ʟʜʘʪʥʽ ʜʝʧʦʥʫʚʘʪʠ 0,90-1,85 ʇʛ ʉ/ʨʽʢ, ʪʦʜʽ ʷʢ ʦʨʛʘʥʽʯʥʽ 

ʩʠʩʪʝʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ ʤʦʞʫʪʴ ʘʢʫʤʫʣʶʚʘʪʠ 200-400 ʢʛ ʚʫʛʣʝʮʶ ʥʘ ʛʝʢʪʘʨ ʱʦʨʽʯʥʦ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ 

ʢʣʽʤʘʪʠʯʥʠʭ ʽʥʽʮʽʘʪʠʚ. ɼʦʜʘʪʢʦʚʦ ʩʧʝʣʴʪʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʨʦʜʫ Triticum ʽ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʫʤʦʚ ʚʽʜʤʦʚʠ ʚʽʜ ʩʫʮʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ʇʝʨʝʭʽʜ ʜʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʧʝʣʴʪʠ ʤʘʻ ʯʽʪʢʝ ʝʢʦʥʦʤʽʯʥʝ ʡ ʝʥʝʨʛʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ: ʚʽʜʤʦʚʘ ʚʽʜ ʝʥʝʨʛʦʻʤʥʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʩʫʢʫʧʥʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 15-30 % ʥʘ ʛʝʢʪʘʨ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʟʝʨʥʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʢʦʨʦʯʫʻ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʧʨʦʜʫʢʮʽʾ. ʍʦʯʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʩʧʝʣʴʪʠ ʟʘʟʚʠʯʘʡ ʥʠʞʯʠʡ, 

ʥʽʞ ʫ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʾʾ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʟʘʚʜʷʢʠ ʧʨʝʤʽʘʣʴʥʽʡ ʚʘʨʪʦʩʪʽ 

ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ɭʉ (ʟʘ ʜʘʥʠʤʠ Eurostat) ʪʘ ʽʩʪʦʪʥʦʤʫ ʟʤʝʥʰʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʥʘ 

ʧʘʣʠʚʦ ʽ ʘʛʨʦʭʽʤʽʢʘʪʠ. 

ʊʘʙʣʠʮʷ 1 

ɽʥʝʨʛʝʪʠʯʥʘ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʩʧʝʣʴʪʠ ʚ ʩʠʩʪʝʤʽ ʩʪʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʂʨʠʪʝʨʽʡ ʦʮʽʥʢʠ 

ʇʰʝʥʠʮʷ 

(ʽʥʪʝʥʩʠʚʥʘ 

ʪʝʭʥʦʣʦʛʽʷ) 

ʉʧʝʣʴʪʘ 

(ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ/ʦʨʛʘʥʽʯʥʘ 

ʪʝʭʥʦʣʦʛʽʷ) 

ɺʧʣʠʚ ʥʘ ʩʪʘʣʽʩʪʴ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ 

ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ 

1 ʛʘ 

ɺʠʩʦʢʽ (100%) ɿʥʠʞʝʥʽ ʥʘ 15-30% ɿʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʚʠʢʦʧʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ 

ɺʠʪʨʘʪʠ ʥʘ 

ʘʛʨʦʭʽʤʽʢʘʪʠ 

ɺʠʩʦʢʽ (ʜʦʙʨʠʚʘ, 

ɿɿʈ) 

ʄʽʥʽʤʘʣʴʥʽ / ɺʽʜʩʫʪʥʽ ɿʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ, 

ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʾ ˇʨʫʥʪʫ 

ʋʨʦʞʘʡʥʽʩʪʴ ɺʠʩʦʢʘ (6-8 ʪ/ʛʘ) ʉʝʨʝʜʥʷ (3-5 ʪ/ʛʘ) ʂʦʤʧʝʥʩʫʻʪʴʩʷ ʚʠʱʦʶ ʮʽʥʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʥʠʞʯʠʤʠ 

ʚʠʪʨʘʪʘʤʠ 

ʈʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ 

ɹʘʟʦʚʘ ʨʠʥʢʦʚʘ 

ʮʽʥʘ 

ʇʨʝʤʽʘʣʴʥʘ (ʦʨʛʘʥʽʯʥʠʡ 

ʨʠʥʦʢ) 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʜʦʭʦʜʫ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ 

ʂʣʽʤʘʪʠʯʥʘ 

ʩʪʽʡʢʽʩʪʴ (ʨʠʟʠʢʠ) 

ɺʠʩʦʢʽ ʨʠʟʠʢʠ 

ʧʨʠ ʧʦʩʫʭʘʭ 

ʅʠʟʴʢʽ ʨʠʟʠʢʠ (ʚʠʩʦʢʘ 

ʧʣʘʩʪʠʯʥʽʩʪʴ) 

ɻʘʨʘʥʪʫʚʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ ʚ ʥʝʩʪʘʙʽʣʴʥʽ ʨʦʢʠ 

 

ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʧʝʣʴʪʠ ʬʦʨʤʫʻ ʟʙʘʣʘʥʩʦʚʘʥʫ 

ʤʦʜʝʣʴ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ, ʫ ʷʢʽʡ ʧʦʻʜʥʫʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɿʤʝʥʰʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʧʽʜʪʨʠʤʢʘ ʘʛʨʦʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ - 

ʟʦʢʨʝʤʘ ʬʣʦʨʠ ʪʘ ʢʦʨʠʩʥʦʾ ʝʥʪʦʤʦʬʘʫʥʠ - ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʛʝʥʦʬʦʥʜʫ ʨʦʜʫ Triticum ʽ ʧʽʜʚʠʱʫʶʪʴ 

ʩʪʽʡʢʽʩʪʴ ʘʛʨʦʩʠʩʪʝʤ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɺʦʜʥʦʯʘʩ ʚʠʩʦʢʘ ʝʥʝʨʛʝʪʠʯʥʘ ʚʽʜʜʘʯʘ ʢʫʣʴʪʫʨʠ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. ɯʥʪʝʛʨʘʮʽʷ ʩʧʝʣʴʪʠ ʚ ʦʨʛʘʥʽʯʥʽ ʪʘ ˇʨʫʥʪʦʟʘʭʠʩʥʽ ʩʽʚʦʟʤʽʥʠ 

ʚʽʜʧʦʚʽʜʘʻ ʛʣʦʙʘʣʴʥʠʤ ʮʽʣʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʎʉʈ 2, 13, 15) ʽ ʚʠʟʥʘʯʘʻ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ 

ʝʢʦʣʦʛʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʤʝʞʘʭ ʇʦʣʽʩʩʷ, ʇʦʜʽʣʣʷ ʪʘ ʂʘʨʧʘʪ, ʜʝ ʮʷ ʢʫʣʴʪʫʨʘ ʤʘʻ 

ʧʨʠʨʦʜʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. 
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ʂʣʶʯʝʚʠʯ ʄ.ʄ., ʜ.ʩ.-ʛ.ʥ., ʧʨʦʬ.,  

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʜʦʨʦʚô̫  ʧʨʠʨʦʜʠ 

ʪʘ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʊʢʘʯ ɹ.ɺ., ʩʪʫʜʝʥʪ 1-ʛʦ ʢʫʨʩʫ,  

ʛʨʫʧʠ ɸɻʈ-2, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 

ʅ1 çɸʛʨʦʥʦʤʽʷè 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʇʈʆʊʀɽʈʆɿɯʁʅʀʁ ɿɸʍʀʉʊ ˆʈʋʅʊɯɺ ʗʂ ʉʂʃɸɼʆɺɸ ʉʊɸʃʆɻʆ 

ɸɻʈʆɺʀʈʆɹʅʀʎʊɺɸ 
 

ɺ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 60,3 ʤʣʥ ʛʘ ʟʝʤʝʣʴ, ʟ ʷʢʠʭ 42,7 ʤʣʥ ʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠ 

ʮʴʦʤʫ ʡʜʝʪʴʩʷ ʧʨʦ ʨʦʜʶʯʽ ˇʨʫʥʪʠ ʘʜʞʝ ʧʨʠʙʣʠʟʥʦ 40 % ʟ ʥʠʭ ʚ ʋʢʨʘʾʥʽ - ʮʝ ʯʦʨʥʦʟʝʤʠ. ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ 

ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʟʘ ʨʦʟʦʨʘʥʽʩʪʶ ˇʨʫʥʪʽʚ, ʙʣʠʟʴʢʦ 56 % ʟʝʤʝʣʴ ʥʘʰʦʾ ʢʨʘʾʥʠ - ʮʝ ʨʽʣʣʷ. ʇʨʠ ʚʩʴʦʤʫ 

ʮʴʦʤʫ ʚ ʋʢʨʘʾʥʽ ʤʘʡʞʝ 16 ʤʣʥ ʛʘ ʟʝʤʝʣʴ ʝʨʦʜʦʚʘʥʽ, ʘ ʮʝ, ʟʘ ʨʽʟʥʠʤʠ ʜʘʥʥʠʤʠ, ʥʘʙʣʠʞʝʥʦ 20-27 % ʚʩʽʭ 

ʟʝʤʝʣʴ ʢʨʘʾʥʠ ʡ ʝʨʦʟʽʷ ʧʨʦʜʦʚʞʫʻ ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʢʦʞʥʠʡ ʧ'ʷʪʠʡ ʛʝʢʪʘʨ, ʱʦ ʥʝ ʟʘʟʘʥʘʚ ʝʨʦʟʽʾ. ɺʪʨʘʪʠ 

ʛʫʤʫʩʫ ʥʘ ʮʠʭ ʟʝʤʣʷʭ ʩʷʛʘʶʪʴ ʚʽʜ 30 ʜʦ 70 %, ʘʣʝ ʡ ʮʝ ʥʝ ʚʩʝ, ʟ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ 

ʧʣʦʱʘ ʟʝʤʝʣʴ, ʱʦ ʜʝʛʨʘʜʫʚʘʣʠ, ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 13 %. ʗʢʱʦ ʥʝ ʚʞʠʚʘʪʠ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʦ ˇʨʫʥʪʠ 

ʟʜʘʪʥʽ ʚʠʩʥʘʞʠʪʠʩʷ ʟʘ 20-30 ʨʦʢʽʚ. ʊʦʤʫ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʘʚʜʘʥʥʷ ʷʢ ʜʝʨʞʘʚʠ, ʪʘʢ ʽ ʬʝʨʤʝʨʽʚ - ʚʧʨʦʚʘʜʞʝʥʥʷ 

ˇʨʫʥʪʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʝʤʝʣʴ ʋʢʨʘʾʥʠ [1-4].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʪʠʜʽʾ ʝʨʦʟʽʡʥʠʤ ʧʨʦʮʝʩʘʤ ʪʘ ʦʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ (ʧʦʻʜʥʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ) ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʜʝʛʨʘʜʦʚʘʥʠʭ ˇʨʫʥʪʽʚ. ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʽ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʫʯʘʩʥʠʭ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʤʝʪʦʜʠ ʷʢ: ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʟʚʽʪʽʚ ʧʨʦʬʽʣʴʥʠʭ ʫʩʪʘʥʦʚ; ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʨʦʪʠ 

ʩʠʩʪʝʤ No-till ʪʘ Strip-till; ʫʟʘʛʘʣʴʥʝʥʥʷ ʢʝʡʩʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʝʨʦʟʽʡʥʠʭ ʨʠʟʠʢʽʚ; ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʩʠʜʝʨʘʮʽʾ ʪʘ 

ʤʽʢʨʦʙʥʦʾ ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ [5]. 

ɽʨʦʟʽʷ ˇʨʫʥʪʫ, ʱʦ ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ ʦʟʥʘʯʘʻ çʨʦʟôʾʜʘʥʥʷè, ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ʟʝʤʣʽ ʪʘ ʚʪʨʘʪʠ ʾʾ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʅʝʧʨʘʚʠʣʴʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘ ʷʢʦʛʦ ˇʨʫʥʪ ʧʦʟʙʘʚʣʝʥʠʡ ʧʝʨʽʦʜʽʚ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʤʠʣʢʠ ʚ ʽʨʠʛʘʮʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʽʟʠʯʥʦʾ ʚʪʦʤʠ 

ʟʝʤʣʽ. ʆʩʦʙʣʠʚʦʾ ʰʢʦʜʠ ʟʘʚʜʘʻ ʪʨʘʜʠʮʽʡʥʘ ʛʣʠʙʦʢʘ ʦʨʘʥʢʘ, ʷʢʘ ʩʪʚʦʨʶʻ ʽʜʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦʾ ʚ ʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ, ʜʝ ʥʘʚʽʪʴ ʧʦʤʽʨʥʽ ʧʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ ʟʜʘʪʥʽ 

ʚʠʜʫʚʘʪʠ ʚʝʨʭʥʽʡ ʰʘʨ ʨʘʟʦʤ ʽʟ ʧʦʩʽʷʥʠʤ ʥʘʩʽʥʥʷʤ. ɺʦʜʥʦʯʘʩ ʚʦʜʥʘ ʝʨʦʟʽʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ 

ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ ʘʙʦ ʣʽʥʽʡʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʷʨʽʚ, ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʩʢʦʨʦʯʫʻ ʧʣʦʱʽ ʦʨʥʠʭ ʟʝʤʝʣʴ ʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʘʤʫʣʶʚʘʥʥʷ ʚʦʜʦʡʤ. 

ɽʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʦʤʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʝʨʦʟʽʾ ʻ ʪʝʭʥʦʣʦʛʽʾ ñMini -tillò, ñNo-tillò, ñStrip-tillò. ʉʠʩʪʝʤʘ 

ñMini -tillò ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʨʝʩʫ ʯʝʨʝʟ ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ ʥʘ ʛʣʠʙʠʥʫ 6-8 ʩʤ ʪʘ 

ʜʠʩʢʫʚʘʥʥʷ ʥʘ 12-15 ʩʤ, ʱʦ ʜʦʧʦʚʥʶʻʪʴʩʷ ʛʣʠʙʦʢʠʤ ʨʦʟʧʫʰʫʚʘʥʥʷʤ (35-40 ʩʤ) ʣʠʰʝ ʨʘʟ ʥʘ ʪʨʠ ʨʦʢʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʤʧʘʢʮʽʾ. ʎʝ ʩʪʠʤʫʣʶʻ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʢʠ, ʧʦʢʨʘʱʫʶʯʠ ʨʦʜʶʯʽʩʪʴ ʜʦ 45 %. 

ɹʽʣʴʰ ʨʘʜʠʢʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ñNo-tillò ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʫ ʚʽʜʤʦʚʫ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ: 

ʧʦʩʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʫʣʴʯʫ, ʷʢʘ ʜʽʻ ʷʢ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ, ʟʥʠʞʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʽ ʥʘ 

5-10 ÁC ʪʘ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʶʯʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ. ɺʦʜʥʦʯʘʩ ñStrip-tillò ʚʠʩʪʫʧʘʻ ʷʢ 

ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʤʧʨʦʤʽʩ, ʜʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʣʠʰʝ ʩʤʫʛʘ ʰʠʨʠʥʦʶ 20-25 ʩʤ ʜʣʷ ʢʦʥʪʘʢʪʫ ʥʘʩʽʥʥʷ ʟ ˇʨʫʥʪʦʤ, 

ʪʦʜʽ ʷʢ ʤʽʞʨʷʜʜʷ ʟʘʣʠʰʘʶʪʴʩʷ ʟʘʭʠʱʝʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʧʦʩʽʚ 

ʽʟ ʧʦʟʘʢʦʨʝʥʝʚʠʤ ʞʠʚʣʝʥʥʷʤ, ʘʜʘʧʪʫʶʯʠ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʜʦ ʧʦʪʨʝʙ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ.  

ʅʝ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʩʠʜʝʨʘʮʽʷ - ʩʪʨʘʪʝʛʽʷ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʤʫʰʝʥʘ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʪʨʘʜʠʮʽʡʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʟʦʢʨʝʤʘ ʛʥʦʶ, ʚʥʝʩʝʥʥʷ ʷʢʦʛʦ 

ʩʢʦʨʦʪʠʣʦʩʷ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ 0,7 ʪ/ʛʘ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʩʠʜʝʨʘʮʽʷ, ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʠʭ ʜʦʙʨʠʚ, ʩʪʘʻ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʙʽʦʣʦʛʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʟʜʘʪʥʠʤ ʟʘʙʝʟʧʝʯʠʪʠ ˇʨʫʥʪ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʛʫʤʫʩʫ ʪʘ ʘʟʦʪʫ ʙʝʟ ʟʥʘʯʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʚʠʪʨʘʪ. ɿʘʦʨʶʚʘʥʥʷ 35-40 ʪ/ʛʘ ʩʚʽʞʦʾ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʝ 

ʚʥʝʩʝʥʥʶ ʘʥʘʣʦʛʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʥʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʭʦʜʞʝʥʥʷ 150-200 ʢʛ ʙʽʦʣʦʛʽʯʥʦʛʦ ʘʟʦʪʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʚ ʧʝʨʰʠʡ ʨʽʢ ʫʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʛʘʥʽʢʠ. 

ʆʩʢʽʣʴʢʠ ʩʠʜʝʨʘʪʠ ʤʘʶʪʴ ʚʫʟʴʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʫʛʣʝʮʶ ʜʦ ʘʟʦʪʫ, ʚʦʥʠ ʰʚʠʜʢʦ ʤʽʥʝʨʘʣʽʟʫʶʪʴʩʷ, 

ʘʢʪʠʚʽʟʫʶʯʠ ʩʘʧʨʦʬʽʪʥʫ ʤʽʢʨʦʬʣʦʨʫ, ʷʢʘ ʧʨʠʛʥʽʯʫʻ ʧʘʪʦʛʝʥʠ ʪʘ ʧʦʢʨʘʱʫʻ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʘʛʨʦʮʝʥʦʟʫ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

407 

ʇʨʠ ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ: ʚ ʇʦʣʽʩʩʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʶʧʠʥ ʪʘ ʨʽʧʘʢ ʦʟʠʤʠʡ ʫ ʬʦʨʤʽ ʧʽʜʩʽʚʥʠʭ ʯʠ ʧʦʞʥʠʚʥʠʭ ʢʫʣʴʪʫʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʶʰʠʥʠ ʷʢ ʧʦʧʝʨʝʜʥʠʢʘ ʟ ʧʨʠʦʨʶʚʘʥʥʷʤ ʜʨʫʛʦʛʦ 

ʫʢʦʩʫ ʚ ɿʘʭʽʜʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʟʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʥʝʩʝʥʥʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʜʦʟʽ N90 

ʈ90 ʂ90, ʱʦ ʜʦʟʚʦʣʷʻ ʚʜʚʽʯʽ ʩʢʦʨʦʪʠʪʠ ʭʽʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʛʨʦʝʢʦʩʠʩʪʝʤʫ. ʆʜʥʦʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʦʣʦʤʠ ʨʘʟʦʤ ʽʟ ʩʠʜʝʨʘʪʘʤʠ ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʧʽʜʚʠʱʫʶʯʠ ʢʘʧʽʣʷʨʥʫ 

ʚʦʣʦʛʦʻʤʥʽʩʪʴ ʪʘ ʻʤʥʽʩʪʴ ʢʘʪʽʦʥʥʦʛʦ ʦʙʤʽʥʫ.  

ʑʝ ʦʜʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʽʚ ʦʩʦʙʣʠʚʦ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʚʽʜ ʚʽʡʥʠ ʪʝʨʠʪʦʨʽʷʭ ʻ 

ʙʦ̔ʨʝʤʝʜʽʘʮʽʷ, ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʥʦʚʘʮʽʡʥʫ ʩʪʨʘʪʝʛʽʶ ʚʽʜʥʦʚʣʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʙʽʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ - ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʛʨʠʙʽʚ ʽ ʨʦʩʣʠʥ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʯʠʱʝʥʥʷ ʝʢʦʩʠʩʪʝʤ. ʎʝʡ ʤʝʪʦʜ ʚʠʟʥʘʥʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʧʦʚʥʫ ʨʝʛʝʥʝʨʘʮʽʶ ʧʨʠʨʦʜʥʠʭ ʬʫʥʢʮʽʡ ˇʨʫʥʪʫ ʯʝʨʝʟ ʥʠʟʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ. ʉʝʨʝʜ ʥʠʭ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʬʽʪʦʨʝʤʝʜʽʘʮʽʷ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʬʽʪʦʝʢʩʪʨʘʢʮʽʶ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ: ʮʠʥʢʫ, ʩʚʠʥʮʶ ʪʘ ʢʘʜʤʽʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥ-ʛʽʧʝʨʘʢʫʤʫʣʷʪʦʨʽʚ (ʛʽʨʯʠʮʽ, ʘʤʘʨʘʥʪʫ, ʙʫʨʷʯʢʘ 

ʩʪʽʥʥʦʛʦ), ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʬʽʪʦʩʘʥʘʮʽʶ ʪʦʢʩʠʢʘʥʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʥʷʰʥʠʢʫ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʣʶʮʝʨʥʠ.  

ʇʘʨʘʣʝʣʴʥʦ ʟ ʮʠʤ ʙʽʦʜʝʛʨʘʜʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʟʦʢʨʝʤʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʧʝʩʪʠʮʠʜʽʚ ʽ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Pseudomonas, ʪʦʜʽ ʷʢ 

ʤʽʢʦʨʝʤʝʜʽʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ ʛʨʠʙʽʚ ʜʣʷ ʨʦʟʱʝʧʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. 

ɼʦʜʘʪʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʠʩʪʫʧʘʻ ʙʽʦʩʦʨʙʮʽʷ, ʷʢʘ ʟʥʠʞʫʻ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʰʣʷʭʦʤ 

ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʘʜʩʦʨʙʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʪʦʨʬ, ʛʥʽʡ ʘʙʦ ʩʘʧʨʦʧʝʣʴ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʦʩʠʣʝʥʘ ʯʝʨʝʟ ʩʪʠʤʫʣʴʦʚʘʥʫ ʨʝʤʝʜʽʘʮʽʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʘʝʨʘʮʽʾ, ʚʦʣʦʛʦʩʪʽ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʙʦʨʠʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʘʙʦ ʚʥʝʩʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʥʝʟʥʘʯʥʠʤ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠʨʦʜʥʘ 

ʘʪʝʥʫʘʮʽʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʙʽʦʨʝʤʝʜʽʘʮʽʷ ʥʘʙʫʚʘʻ ʷʢ ʧʨʽʦʨʠʪʝʪʥʠʡ ʤʝʪʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʠ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ 

ʜʽʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʛʣʠʙʦʢʫ ʜʝʪʦʢʩʠʢʘʮʽʶ ʦʙ'ʻʢʪʽʚ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʦʙʣʝʤʘ ʝʨʦʟʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʣʘ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʥʘʩʣʽʜʢʽʚ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʽʪʢʫ ʚʞʝ ʥʝ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʝʞʝʥʥʷ ʛʫʤʫʩʦʚʦʛʦ ʰʘʨʫ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ 

ʟʘʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, 

ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʧʝʨʝʭʽʜ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ˇʨʫʥʪʦʟʘʭʠʩʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʽʪʢʫ, ʪʘʢʠʭ ʷʢ ñNo-tillò, ñStrip-tillò ʪʘ ñMini-tillò, ʜʦʟʚʦʣʷʻ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʟʙʝʨʝʛʪʠ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʫ 

ʚʦʣʦʛʫ. ɺʦʜʥʦʯʘʩ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʮʽʾ ʚʠʩʪʫʧʘʻ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ʧʦʧʦʚʥʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʪʨʘʜʠʮʽʡʥʠʭ ʜʦʙʨʠʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ˇʨʫʥʪ ʜʦʩʪʫʧʥʠʤ 

ʘʟʦʪʦʤ ʽ ʧʨʠʛʥʽʯʫʶʯʠ ʧʘʪʦʛʝʥʥʫ ʤʽʢʨʦʬʣʦʨʫ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʤʝʪʦʜʘʤ 

ʙʽʦʨʝʤʝʜʽʘʮʽʾ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʝʪʦʢʩʠʢʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʚʠʙʫʭʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʨʦʩʣʠʥ-ʬʽʪʦʨʝʤʝʜʽʘʥʪʽʚ ʜʦʟʚʦʣʷʻ ʨʝʛʝʥʝʨʫʚʘʪʠ ʝʢʦʩʠʩʪʝʤʠ 

ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 
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ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʇʈʆɹʃɽʄʀ ɿɸɹʈʋɼʅɽʅʅʗ ɺʆɼʅʀʍ ʈɽʉʋʈʉɯɺ ʋʂʈɸɰʅʀ ʊɸ ʐʃʗʍʀ ɰʍ 

ɺʀʈɯʐɽʅʅʗ ɺ ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʏɸʉʋ 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
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ʨʽʚʥʦʚʘʛʠ. ɺ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʟʥʘʯʥʦ ʧʦʩʠʣʠʣʦʩʷ ʚʥʘʩʣʽʜʦʢ 

ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʙʫʚʘʻ ʢʨʠʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʈʫʡʥʫʚʘʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʪʘ ʤʘʩʦʚʝ ʧʦʪʨʘʧʣʷʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʽ ʩʠʩʪʝʤʠ ʩʧʨʠʯʠʥʷʶʪʴ ʜʝʛʨʘʜʘʮʽʶ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʽ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʻ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʟ ʥʘʩʣʽʜʢʘʤʠ ʚʦʻʥʥʠʭ 

ʜʽʡ, ʱʦ ʬʦʨʤʫʻ ʥʦʚʠʡ ʪʠʧ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ, ʷʢʽ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ, ʤʘʩʰʪʘʙʥʠʡ ʪʘ ʯʘʩʪʦ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʦʯʠʱʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʬʦʨʤʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʚʦʜʥʽ 

ʦʙôʻʢʪʠ, ʷʢʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

1. ʄʝʭʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʄʝʭʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʷʚʽʚ ʜʝʛʨʘʜʘʮʽʾ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʦʥʦ 

ʧʦʚôʷʟʘʥʝ ʟ ʧʦʪʨʘʧʣʷʥʥʷʤ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʫʣʘʤʢʽʚ ʙʫʜʽʚʝʣʴ, ʪʝʭʥʽʢʠ, ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʜʝʨʝʚʠʥʠ ʪʘ 

ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ: 

ʟʤʽʥʶʻʪʴʩʷ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨʽʯʦʢ;  

ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʪʦʨʠ ʪʘ ʰʪʫʯʥʽ ʧʝʨʝʰʢʦʜʠ;  

ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ;  

ʚʠʥʠʢʘʶʪʴ ʚʪʦʨʠʥʥʽ ʧʨʦʮʝʩʠ ʟʘʙʨʫʜʥʝʥʥʷ.  

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʘʥʪʨʦʧʦ-ʧʨʠʨʦʜʥʠʭ ʥʘʢʦʧʠʯʝʥʴè, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʦʨʛʘʥʽʯʥʽ ʪʘ ʥʝʦʨʛʘʥʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʥʝʙʘʞʘʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

2. ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

¶ ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʦʙʫʤʦʚʣʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʫ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʩʝʨʝʜ ʷʢʠʭ: ʚʘʞʢʽ ʤʝʪʘʣʠ (Cu, Fe, Cr, Al);  

¶ ʥʘʬʪʦʧʨʦʜʫʢʪʠ;  

¶ ʘʛʨʦʭʽʤʽʢʘʪʠ ʪʘ ʜʦʙʨʠʚʘ;  

¶ ʧʨʦʜʫʢʪʠ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʽʪʨʘʪʽʚ, ʘʤʦʥʽʶ ʪʘ ʬʦʩʬʘʪʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʽ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ. 

3. ɿʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

ɺʥʘʩʣʽʜʦʢ ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʝ 

ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʎʝ ʻ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

4. ʇʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʤʽʨʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʠʞʫʻ ʟʜʘʪʥʽʩʪʴ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ: 

¶ ʟʥʠʞʝʥʥʽ ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ;  

¶ ʧʦʨʫʰʝʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ;  

¶ ʜʝʛʨʘʜʘʮʽʾ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ.  

ɺʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

409 

ʇʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʤʘʻ ʧʨʷʤʠʡ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ 

ʜʝʨʞʘʚʠ. ʆʩʥʦʚʥʽ ʥʘʩʣʽʜʢʠ ʚʢʣʶʯʘʶʪʴ: 

¶ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ;  

¶ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ;  

¶ ʚʪʨʘʪʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ;  

¶ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʦʜʦʧʽʜʛʦʪʦʚʢʫ.  

ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʣʠʭʘ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʙʝʟʧʝʯʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʐʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʽʥʞʝʥʝʨʥʽ, ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ. 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʚʦʜʠ 

ɽʬʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʢʣʶʯʘʶʪʴ: 

¶ ʤʝʭʘʥʽʯʥʝ ʦʯʠʱʝʥʥʷ (ʚʠʜʘʣʝʥʥʷ ʪʚʝʨʜʠʭ ʜʦʤʽʰʦʢ);  

¶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ;  

¶ ʙʽʦʣʦʛʽʯʥʝ ʪʘ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʝ ʜʦʦʯʠʱʝʥʥʷ.  

ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʽ ʪʠʧʠ ʟʘʙʨʫʜʥʝʥʴ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʷʢ ʩʦʨʙʝʥʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʣʠʥʠ ʟʜʘʪʥʽ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ 

ʤʽʜʽ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʠʩʪʝʤʘʭ ʜʦʦʯʠʱʝʥʥʷ . 

3. ɺʽʜʥʦʚʣʝʥʥʷ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʅʝʦʙʭʽʜʥʠʤ ʻ: 

¶ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ;  

¶ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʯʠʩʥʠʭ ʩʠʩʪʝʤ;  

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ.  

ʎʽ ʟʘʭʦʜʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʚʠʢʣʠʢʠ. 

4. ʇʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʈʝʛʫʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦʟʚʦʣʷʻ: 

¶ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʟʘʙʨʫʜʥʝʥʥʷ;  

¶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ;  

¶ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ.  

5. ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ (NbS) 

ɼʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʽʜʭʦʜʽʚ: 

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʙʝʨʝʞʥʠʭ ʟʦʥ;  

¶ ʩʪʚʦʨʝʥʥʷ ʙʫʬʝʨʥʠʭ ʪʝʨʠʪʦʨʽʡ;  

¶ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ.  

6. ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʻ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʱʦ ʧʦʻʜʥʫʻ ʤʝʭʘʥʽʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʽʟ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ, ʟʥʠʟʠʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè  

 

ɺɸɾʃʀɺɯʉʊʔ ʂʆʄʇʃɽʂʉʅʆɰ ɽʂʆʃʆɻɯʏʅʆɰ ʆʎɯʅʂʀ ɺʆɼʅʀʍ ʆɹôɭʂʊɯɺ 

(ʅɸ ʇʈʀʂʃɸɼɯ ʈɯʏʂʀ ʉɽʁʄ) 

 
ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʮʽʥʥʽʰʠʭ ʽ ʚʦʜʥʦʯʘʩ ʥʘʡʫʨʘʟʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʠʪʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ, ʨʝʢʨʝʘʮʽʡʥʽ, ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʽʜʪʨʠʤʫʶʪʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʽ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ 

ʨʠʟʠʢʽʚ ʧʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʨʽʯʢʦʚʠʭ ʚʦʜ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ. ʉʘʤʝ ʪʦʤʫ ʢʦʤʧʣʝʢʩʥʘ 

ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ. 

ɺʦʜʥʽ ʦʙôʻʢʪʠ ʚʠʢʦʥʫʶʪʴ ʥʠʟʢʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ: ʨʝʛʫʣʶʶʪʴ ʚʦʜʥʠʡ ʩʪʽʢ, 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʨʫʛʦʦʙʽʛʫ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʣʫʛʫʶʪʴ ʩʝʨʝʜʦʚʠʱʝʤ ʽʩʥʫʚʘʥʥʷ ʜʣʷ ʛʽʜʨʦʙʽʦʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ. ʆʜʥʘʢ ʧʽʜ ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ - ʩʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʢʦʤʫʥʘʣʴʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ - ʧʨʠʨʦʜʥʘ ʟʜʘʪʥʽʩʪʴ ʨʽʯʦʢ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʚʠʩʥʘʞʫʻʪʴʩʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʚʪʨʦʬʽʢʘʮʽʾ, ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʽ ʙʽʦʪʽ, ʜʝʛʨʘʜʘʮʽʾ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʆʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʠʤʠ ʻ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʨʽʯʢʠ, ʩʪʘʥ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʧʦʣʽʪʠʢʠ, ʘ ʡ ʚʽʜ ʜʽʡ ʩʫʤʽʞʥʠʭ ʜʝʨʞʘʚ. 

ʈʽʯʢʘ ʉʝʡʤ - ʣʽʚʘ ʧʨʠʪʦʢʘ ɼʝʩʥʠ, ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʚʦʜʦʪʦʢʽʚ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ. 

ɺʦʥʘ ʤʘʻ ʚʘʞʣʠʚʝ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʝ, ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʝ, ʨʝʢʨʝʘʮʽʡʥʝ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʟʥʘʯʝʥʥʷ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʉʝʡʤʫ ʧʦʛʽʨʰʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʩʦʢʝ ʦʨʛʘʥʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʥʘʜʭʦʜʞʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʽ ʢʦʤʫʥʘʣʴʥʽ ʪʘ 

ʧʨʦʤʠʩʣʦʚʽ ʩʪʦʢʠ, ʘ ʪʘʢʦʞ ʘʚʘʨʽʡʥʽ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʩʢʠʜʠ. ʅʘʡʨʝʟʦʥʘʥʩʥʽʰʠʤ ʩʪʘʚ ʝʢʦʣʦʛʽʯʥʠʡ ʽʥʮʠʜʝʥʪ 

2024 ʨʦʢʫ, ʢʦʣʠ ʚ ʙʘʩʝʡʥʽ ʉʝʡʤʫ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʨʽʟʢʝ ʧʦʛʽʨʰʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʝʬʽʮʠʪ 

ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʪʘ ʤʘʩʦʚʫ ʟʘʛʠʙʝʣʴ ʨʠʙʠ ʚʥʘʩʣʽʜʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʩʪʦʢʽʚ ʟ ʪʝʨʠʪʦʨʽʾ ʩʫʩʽʜʥʴʦʾ ʜʝʨʞʘʚʠ. 

ʂʦʤʧʣʝʢʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ɹʉʂ , ʍʉʂ, ʘʟʦʪʥʽ ʪʘ ʬʦʩʬʦʨʥʽ ʩʧʦʣʫʢʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ), ʘ ʡ ʘʥʘʣʽʟ 

ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʜʞʝʨʝʣ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʨʝʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʝʛʨʘʜʘʮʽʾ ʝʢʦʩʠʩʪʝʤʠ, 

ʦʮʽʥʠʪʠ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʭʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ. ɼʣʷ ʨʽʯʢʠ ʉʝʡʤ, 

ʟʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʪʽʡʢʝ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʟʘ ʘʤʦʥʽʡʥʠʤ ʘʟʦʪʦʤ (ʫ 1,4-2,7 ʨʘʟʘ), ʟʘʛʘʣʴʥʠʤ ʟʘʣʽʟʦʤ 

(ʜʦ 7,9 ʨʘʟʘ), ʧʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ɹʉʂ  (7,3-7,4 ʤʛʆ /ʜʤį) ʪʘ ʍʉʂ (58-60 ʤʛʆ /ʜʤį), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ 

ʦʨʛʘʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʫ ʪʢʘʥʠʥʘʭ ʨʠʙ ʚʠʷʚʣʝʥʦ ʟʘʣʠʰʢʦʚʽ ʢʽʣʴʢʦʩʪʽ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 

ʧʝʩʪʠʮʠʜʽʚ (ɼɼʊ, ɻʍʎɻ, ʛʝʧʪʘʭʣʦʨ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʨʠʚʘʣʫ ʙʽʦʘʢʫʤʫʣʷʮʽʶ ʩʪʽʡʢʠʭ ʪʦʢʩʠʢʘʥʪʽʚ. 

ɺʘʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʟʦʢʨʝʤʘ ʉʝʡʤ, ʟʫʤʦʚʣʝʥʘ ʾʭ ʨʦʣʣʶ ʷʢ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʥʫ ʚʩʴʦʛʦ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ. ɻʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʯʢʠ ʘʢʫʤʫʣʶʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, 

ʧʨʦʤʠʩʣʦʚʽ ʟʦʥʠ ʪʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʽʩʪʴ ʚʦʜʠ ʚʽʜʦʙʨʘʞʘʻ ʩʫʤʘʨʥʠʡ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʘʩʝʡʥ ʫ ʮʽʣʦʤʫ. 

ʇʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʨʽʯʢʦʚʠʭ ʩʠʩʪʝʤʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʩʪʝʤʥʽ ʧʨʦʙʣʝʤʠ ʚʦʜʦʦʭʦʨʦʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʘʙʦ ʟʥʦʰʝʥʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʘ 

ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɺʽʜʩʫʪʥʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫʩʢʣʘʜʥʶʻ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʢʨʠʟʦʚʠʭ ʷʚʠʱ, ʚʢʣʶʯʘʶʯʠ ʝʚʪʨʦʬʽʢʘʮʽʶ, ʟʥʠʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʟʘʛʠʙʝʣʴ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʮʝ ʤʘʻ ʧʨʷʤʽ ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʷʢʦʩʪʽ ʚʦʜʠ 

ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʾʾ ʦʯʠʱʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʽʯʢʠ ʉʝʡʤ, ʷʢʠʡ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʦʨʜʠʥʘʮʽʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʤʽʞ ʢʨʘʾʥʘʤʠ. ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤ ʚʦʜʥʠʤ ʦʙôʻʢʪʦʤ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʧʦʪʨʝʙʫʻ ʛʘʨʤʦʥʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʧʽʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʃʠʰʝ ʟʘ ʫʤʦʚ ʤʽʞʜʝʨʞʘʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʤʦʞʣʠʚʝ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʾʾ 

ʝʢʦʩʠʩʪʝʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʶʪʴ ʚʘʛʦʤʝ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʘʥʽ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʙʘʩʝʡʥʦʚʠʤʠ ʚʦʜʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʮʽʷʤʠ 

ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ʊʘʢʽ ʦʮʽʥʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʫʢʦʚʫ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ɺʦʥʠ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʜʽʣʷʥʢʠ ʚʪʨʫʯʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʦ ʢʣʶʯʦʚʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʣʝʞʘʪʴ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʙʝʨʝʞʥʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʘʚʘʨʽʡʥʽ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʷ ʟʘʧʣʘʚʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʧʦʩʠʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʩʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʦʛʦ ɺʦʜʥʘ ʨʘʤʢʦʚʘ ʜʠʨʝʢʪʠʚʘ ɭʉ. ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ. ɺʦʜʥʦʯʘʩ ʘʢʪʫʘʣʴʥʠʤ ʻ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʟʦʢʨʝʤʘ ʢʦʤʧʣʝʢʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʨʽʯʢʠ ʉʝʡʤ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ. ɺʦʥʦ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʢʦʥʩʪʘʪʫʚʘʪʠ ʬʘʢʪ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʡ ʚʠʷʚʠʪʠ ʡʦʛʦ ʧʨʠʯʠʥʠ, ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʽʻʚʽ ʤʝʭʘʥʽʟʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʽʚʥʦʚʘʛʠ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʨʦʟʚʠʪʦʢ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʙʘʩʝʡʥʘʭ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. 
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ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʙʘʢʘʣʘʚʨè 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè, 
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ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʂʆʃʆɻɯʏʅɸ ʆʎɯʅʂɸ ɿɸʊʆʇʃɽʅʅʗ ʐɸʍʊ ʊɸ ʈʀɿʀʂ 

ʈɸɼɯʆɸʂʊʀɺʅʆɻʆ ɿɸʈɸɾɽʅʅʗ ʈɯʏʂʀ ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ 
 

ɽʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ɼʦʥʝʮʴʢʦʤʫ ʚʫʛʽʣʴʥʦʤʫ ʙʘʩʝʡʥʽ, ʥʘʙʫʣʘ ʦʟʥʘʢ 
ʤʘʩʰʪʘʙʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʯʝʨʝʟ ʤʘʩʦʚʝ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʟʘʪʦʧʣʝʥʥʷ ʰʘʭʪ. ʎʝʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʥʘʯʥʦ 
ʧʨʠʩʢʦʨʠʚʩʷ ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʦʢʫʧʘʮʽʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʡ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 
ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʮʽʣʦʛʦ ʨʝʛʽʦʥʫ. ɺʠʪʽʩʥʝʥʥʷ ʰʘʭʪʥʠʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘʛʨʦʞʫʻ ʥʝ ʣʠʰʝ 
ʧʽʜʪʦʧʣʝʥʥʷʤ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʘʣʝ ʡ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ˇʨʫʥʪʽʚ ʪʘ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 
ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʽ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʨʦʟʯʠʥʘʤʠ. 
ʅʘʡʛʦʩʪʨʽʰʦʶ ʪʘ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʨʠʟʠʢ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʪʦʧʣʝʥʥʷʤ ʰʘʭʪʠ çʖʥʢʦʤè (ʖʥʠʡ ʂʦʤʫʥʘʨ), ʜʝ ʫ 1979 ʨʦʮʽ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʽʜʟʝʤʥʠʡ 
ʷʜʝʨʥʠʡ ʚʠʙʫʭ - ʦʙ'ʻʢʪ çʂʣʽʚʘʞè. ɿ 2018 ʨʦʢʫ ʦʢʫʧʘʮʽʡʥʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʠʣʠ ʚʽʜʢʘʯʫʚʘʥʥʷ 
ʚʦʜʠ ʟ ʮʽʻʾ ʰʘʭʪʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʾʾ ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʥʝʤʠʥʫʯʦʛʦ ʢʦʥʪʘʢʪʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽʟ ʨʘʜʽʦʘʢʪʠʚʥʦʶ 
ʢʘʧʩʫʣʦʶ. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʮʴʦʛʦ ʦʙ'ʻʢʪʘ ʧʝʨʝʪʚʦʨʶʻ ʣʦʢʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʥʘ ʟʘʛʨʦʟʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 
ʤʘʩʰʪʘʙʫ. 

ʊʘʙʣʠʮʷ 1 
ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʧʨʠ ʟʘʪʦʧʣʝʥʥʽ ʰʘʭʪ 

ʌʘʟʘ ʟʘʪʦʧʣʝʥʥʷ ʇʨʦʮʝʩʠ ʚ ʛʽʨʥʠʯʠʭ 
ʚʠʨʦʙʢʘʭ 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 
ʜʦʚʢʽʣʣʷ 

ʉʪʫʧʽʥʴ ʟʘʛʨʦʟʠ 

I. ʇʦʯʘʪʢʦʚʘ  
(1-3 ʨʦʢʠ) 

ɿʫʧʠʥʢʘ ʧʦʤʧ; ʧʦʩʪʫʧʦʚʝ 
ʟʘʧʦʚʥʝʥʥʷ ʧʽʜʟʝʤʥʠʤʠ 
ʚʦʜʘʤʠ; ʚʠʪʽʩʥʝʥʥʷ ʛʘʟʫ. 

ɺʠʭʽʜ ʤʝʪʘʥʫ ʪʘ ʨʘʜʦʥʫ ʥʘ 
ʧʦʚʝʨʭʥʶ; ʣʦʢʘʣʴʥʝ 
ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ; 
ʟʘʛʘʟʦʚʘʥʽʩʪʴ  

ʃʦʢʘʣʴʥʘ 
(ʩʝʨʝʜʥʷ) 

II. ɸʢʪʠʚʥʘ ʭʽʤʽʯʥʘ (3-7 
ʨʦʢʽʚ) 

ɺʦʜʘ ʢʦʥʪʘʢʪʫʻ ʟ ʚʫʛʽʣʴʥʠʤʠ 
ʧʣʘʩʪʘʤʠ ʪʘ ʧʦʨʦʜʘʤʠ; 
ʨʦʟʯʠʥʝʥʥʷ ʩʦʣʝʡ, ʫʪʚʦʨʝʥʥʷ 
ʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ. 

ʌʦʨʤʫʚʘʥʥʷ 
ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʪʘ 
ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ; 
ʟʥʠʱʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ. 

ʈʝʛʽʦʥʘʣʴʥʘ 
(ʚʠʩʦʢʘ) 

III. ʈʘʜʽʘʮʽʡʥʠʡ ʢʦʥʪʘʢʪ 
(5-10 ʨʦʢʽʚ) 

ʈʽʚʝʥʴ ʚʦʜʠ ʜʦʩʷʛʘʻ 
ʢʨʠʪʠʯʥʠʭ ʧʦʟʥʘʯʦʢ 
(ʟʦʢʨʝʤʘ, ʦʙ'ʻʢʪʘ çʂʣʽʚʘʞè); 
ʚʠʤʠʚʘʥʥʷ ʽʟʦʪʦʧʽʚ ʟʽ 
ʩʢʣʦʧʦʜʽʙʥʦʾ ʤʘʩʠ. 

ʇʝʨʝʭʽʜ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 
ʚʦʜʦʨʦʟʯʠʥʥʽ ʬʦʨʤʠ; 
ʟʘʨʘʞʝʥʥʷ ʻʜʠʥʦʛʦ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 
ʛʦʨʠʟʦʥʪʫ. 

ʂʨʠʪʠʯʥʘ 

IV. ʇʦʚʝʨʭʥʝʚʠʡ ʚʠʣʠʚ 
(ʚʽʜ 10 ʨʦʢʽʚ) 

ʇʝʨʝʧʦʚʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ 
ʨʝʟʝʨʚʫʘʨʽʚ; ʛʽʜʨʘʚʣʽʯʥʝ 
ʧʝʨʝʪʽʢʘʥʥʷ; ʚʠʭʽʜ ʰʘʭʪʥʠʭ 
ʚʦʜ ʫ ʨʽʯʢʠ ɹʫʣʘʚʠʥʢʘ, 
ʂʨʠʚʠʡ ʊʦʨʝʮʴ. 

ʇʦʪʨʘʧʣʷʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 
ʪʘ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 
ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ; 
ʦʪʨʫʻʥʥʷ ʧʠʪʥʠʭ 
ʚʦʜʦʟʘʙʦʨʽʚ; ʟʘʩʦʣʝʥʥʷ 
ˇʨʫʥʪʽʚ. 

ʊʨʘʥʩʢʦʨʜʦʥʥʘ 
(ʢʘʪʘʩʪʨʦʬʽʯʥʘ) 

 
ɻʦʣʦʚʥʠʤ ʨʝʮʠʧʽʻʥʪʦʤ ʫʩʽʭ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʻ ʨʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ - ʢʣʶʯʦʚʘ ʚʦʜʥʘ ʘʨʪʝʨʽʷ ʩʭʦʜʫ ʋʢʨʘʾʥʠ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʘ ʪʘʢʦʞ ʨʝʩʫʨʩʘʤʠ ʜʣʷ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʽʣʴʡʦʥʠ ʤʝʰʢʘʥʮʽʚ ɼʦʥʝʮʴʢʦʾ, ʃʫʛʘʥʩʴʢʦʾ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ 
ʦʙʣʘʩʪʝʡ. ʇʦʪʨʘʧʣʷʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʙʘʩʝʡʥ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʦʟʥʘʯʘʪʠʤʝ ʥʝʟʚʦʨʦʪʥʝ ʨʘʜʽʦʘʢʪʠʚʥʝ 
ʟʘʨʘʞʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʫʥʝʤʦʞʣʠʚʠʪʴ ʙʝʟʧʝʯʥʝ ʧʨʦʞʠʚʘʥʥʷ ʥʘ ʚʝʣʠʯʝʟʥʠʭ 
ʪʝʨʠʪʦʨʽʷʭ. 
ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʢʦʤʧʣʝʢʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ ʟʘʪʦʧʣʝʥʥʷ ʰʘʭʪ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʜʦ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ 
ʟʘʚʜʘʥʥʷʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʢʣʘʜʥʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʝʟ ʚʽʡʥʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʩʰʪʘʙʠ ʣʠʭʘ ʪʘ 
ʨʦʟʨʦʙʠʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʣʠʢʘʥʝ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʣʴʥʦʪʠ ʜʦ 
ʧʨʠʭʦʚʘʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʟʘʛʨʦʟʠ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʥʘʜʨʘʭ ɼʦʥʙʘʩʫ. 
ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ɼʦʥʝʮʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ʽʩʪʦʨʠʯʥʦ ʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʤʘʩʰʪʘʙʥʦʛʦ ʚʽʜʢʘʯʫʚʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʫʪʨʠʤʫʚʘʣʦ ʜʝʧʨʝʩʽʡʥʽ ʣʽʡʢʠ ʥʘʚʢʦʣʦ ʰʘʭʪ. ɿ ʤʘʩʦʚʠʤ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʟʘʢʨʠʪʪʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʨʠʧʠʥʝʥʥʷʤ ʨʦʙʦʪʠ ʚʦʜʦʚʽʜʣʠʚʽʚ ʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 
ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘʣʝ ʚʞʝ ʫ ʟʤʽʥʝʥʦʤʫ, ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʦʜʘ ʟʘʧʦʚʥʶʻ ʛʽʨʥʠʯʽ ʚʠʨʦʙʢʠ, 
ʨʦʟʯʠʥʷʶʯʠ ʥʘ ʩʚʦʻʤʫ ʰʣʷʭʫ ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ ʪʘ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 
ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ, ʘʛʨʝʩʠʚʥʠʭ ʨʦʟʯʠʥʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʨʫʰʫʻ ʛʽʜʨʘʚʣʽʯʥʫ ʽʟʦʣʷʮʽʶ ʤʽʞ ʨʽʟʥʠʤʠ 
ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. 
ʆʩʦʙʣʠʚʫ ʟʘʛʨʦʟʫ ʚ ʮʴʦʤʫ ʣʘʥʮʶʟʽ ʩʪʘʥʦʚʠʪʴ ʰʘʭʪʘ çʖʥʢʦʤè, ʜʝ ʥʘ ʛʣʠʙʠʥʽ 903 ʤʝʪʨʠ ʟʥʘʭʦʜʠʪʴʩʷ 

ʦʙ'ʻʢʪ çʂʣʽʚʘʞè - ʢʘʤʝʨʘ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ ʧʽʩʣʷ ʷʜʝʨʥʦʛʦ ʚʠʙʫʭʫ ʧʦʪʫʞʥʽʩʪʶ 0,3 ʢʽʣʦʪʦʥʥʠ. ʋ ʮʽʡ ʢʘʤʝʨʽ ʪʘ 
ʥʘʚʢʦʣʠʰʥʽʭ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ ʟʦʩʝʨʝʜʞʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʽʟʦʪʦʧʽʚ: ʩʪʨʦʥʮʽʡ-90, 
ʮʝʟʽʡ-137, ʧʣʫʪʦʥʽʡ-239 ʪʘ ʘʤʝʨʠʮʽʡ-241 (ʪʘʙʣ. 2). ʉʧʦʯʘʪʢʫ ʨʘʜʽʦʘʢʪʠʚʥʠʡ ʨʦʟʧʣʘʚ ʧʝʨʝʙʫʚʘʚ ʫ ʩʫʭʦʤʫ 
ʩʪʘʥʽ, ʽ ʪʘʢ ʟʚʘʥʘ çʤʦʢʨʘ ʢʦʥʩʝʨʚʘʮʽʷè (ʧʦʚʥʝ ʟʘʪʦʧʣʝʥʥʷ) ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʣʘʩʷ ʥʘʫʢʦʚʮʷʤʠ ʯʝʨʝʟ 
ʚʠʩʦʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʊʘʙʣʠʮʷ 2 
ɿʘʙʨʫʜʥʶʚʘʯʽ 

ʇʦʢʘʟʥʠʢ / 
ɿʘʙʨʫʜʥʶʚʘʯ 

ɼʞʝʨʝʣʦ 
ʧʦʭʦʜʞʝʥʥʷ 

ɺʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʪʘ ʟʜʦʨʦʚ'ʷ 
ʈʽʚʝʥʴ ʟʘʛʨʦʟʠ (ʚ 
ʫʤʦʚʘʭ ʟʘʪʦʧʣʝʥʥʷ) 

ʉʪʨʦʥʮʽʡ-90 
ʎʝʟʽʡ-137 

çʂʣʽʚʘʞè (ʰ. 
ʖʥʢʦʤè) 

ɸʢʫʤʫʣʷʮʽʷ ʚ ʢʽʩʪʢʦʚʠʭ ʪʘ ʤ'ʷʟʦʚʠʭ 
ʪʢʘʥʠʥʘʭ, ʨʘʜʽʘʮʽʡʥʝ ʫʨʘʞʝʥʥʷ 

ʂʨʠʪʠʯʥʠʡ 
(ʜʦʚʛʦʩʪʨʦʢʦʚʘ 
ʤʽʛʨʘʮʽʷ) 

ʉʫʣʴʬʘʪʠ, 
ʍʣʦʨʠʜʠ 

ɺʠʤʠʚʘʥʥʷ ʟ 
ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ 

ɿʘʩʦʣʝʥʥʷ ʧʨʽʩʥʠʭ ʚʦʜ, ʟʥʠʱʝʥʥʷ 
ʧʨʽʩʥʦʚʦʜʥʦʾ ʬʣʦʨʠ ʽ ʬʘʫʥʠ 

ɺʠʩʦʢʠʡ 

ɺʘʞʢʽ ʤʝʪʘʣʠ (Pb, 
Cd, Hg) 

ʆʢʠʩʣʝʥʥʷ ʨʫʜʥʠʭ 
ʤʽʥʝʨʘʣʽʚ ʰʘʭʪ 

ʊʦʢʩʠʯʥʝ ʦʪʨʫʻʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʚ 
ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ 

ɺʠʩʦʢʠʡ 

ʐʘʭʪʥʠʡ ʤʝʪʘʥ 
ɺʠʪʽʩʥʝʥʥʷ ʟ 

ʧʽʜʟʝʤʥʠʭ ʧʦʨʦʞʥʠʥ 
ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʨʠʟʠʢ 
ʚʠʙʫʭʽʚ ʫ ʧʽʜʚʘʣʘʭ ʙʫʜʽʚʝʣʴ 

ʉʝʨʝʜʥʽʡ 

 
ʇʽʩʣʷ ʨʽʰʝʥʥʷ ʦʢʫʧʘʮʽʡʥʦʾ ʚʣʘʜʠ ʫ 2018 ʨʦʮʽ ʧʨʦ ʧʨʠʧʠʥʝʥʥʷ ʚʽʜʢʘʯʫʚʘʥʥʷ ʚʦʜʠ ʨʽʚʝʥʴ ʟʘʪʦʧʣʝʥʥʷ 

ʰʘʭʪʠ çʖʥʢʦʤè ʧʦʯʘʚ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʪʠ, ʜʦʩʷʛʥʫʚʰʠ ʢʨʠʪʠʯʥʠʭ ʧʦʟʥʘʯʦʢ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ 
ʟ ʨʘʜʽʦʘʢʪʠʚʥʦʶ ʢʘʧʩʫʣʦʶ, ʟʘʧʫʩʢʘʶʪʴ ʤʝʭʘʥʽʟʤ ʚʠʤʠʚʘʥʥʷ ʽʟʦʪʦʧʽʚ ʟ ʚʽʪʨʠʬʽʢʦʚʘʥʦʛʦ ʨʦʟʧʣʘʚʫ. ʆʩʢʽʣʴʢʠ 
ʚʦʜʘ ʚ ʰʘʭʪʘʭ ɼʦʥʙʘʩʫ ʻ ʭʽʤʽʯʥʦ ʘʛʨʝʩʠʚʥʦʶ, ʰʚʠʜʢʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʦʧʦʜʽʙʥʦʾ ʤʘʩʠ, ʱʦ ʩʪʨʠʤʫʻ 
ʨʘʜʽʘʮʽʶ, ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʨʦʩʪʘʻ, ʧʝʨʝʚʦʜʷʯʠ ʥʫʢʣʽʜʠ ʫ ʚʦʜʦʨʦʟʯʠʥʥʽ ʪʘ ʨʫʭʦʤʽ ʬʦʨʤʠ. 
ʐʣʷʭʠ ʤʽʛʨʘʮʽʾ ʟʘʨʘʞʝʥʠʭ ʚʦʜ ʧʨʦʣʷʛʘʶʪʴ ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ ʧʽʜʟʝʤʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʰʘʭʪʥʠʤʠ ʧʦʣʷʤʠ (çʏʝʨʚʦʥʠʡ ɾʦʚʪʝʥʴè, çʆʣʴʭʦʚʘʪʩʴʢʘè ʪʘ ʽʥʰʽ). ɿ ʧʝʨʝʧʦʚʥʝʥʠʭ ʧʽʜʟʝʤʥʠʭ 
ʨʝʟʝʨʚʫʘʨʽʚ ʟʘʙʨʫʜʥʝʥʘ ʚʦʜʘ ʥʝʤʠʥʫʯʝ ʚʠʭʦʜʠʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ, ʧʦʪʨʘʧʣʷʶʯʠ ʜʦ ʤʘʣʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ, 
ʪʘʢʠʭ ʷʢ ɹʫʣʘʚʠʥʢʘ. ʎʷ ʨʽʯʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʩʝ ʩʚʦʾ ʚʦʜʠ ʜʦ ʂʨʠʚʦʛʦ ʊʦʨʮʷ, ʜʘʣʽ - ʜʦ ʂʘʟʝʥʥʦʛʦ ʊʦʨʮʷ, 
ʷʢʠʡ ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʪʦʢʦʶ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. 
ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, 

ʟʦʢʨʝʤʘ ʩʝʟʦʥʥʠʭ ʢʦʣʠʚʘʥʴ ʨʽʚʥʷ ʦʧʘʜʽʚ ʪʘ ʩʪʫʧʝʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ 
ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʧʝʨʰʽ ʦʟʥʘʢʠ ʧʦʷʚʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʧʦʚʝʨʭʥʝʚʠʭ 
ʚʦʜʘʭ ʙʘʩʝʡʥʫ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʤʦʞʫʪʴ ʬʽʢʩʫʚʘʪʠʩʷ ʚʞʝ ʯʝʨʝʟ 5-7 ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ʦʙ'ʻʢʪʘ 
çʂʣʽʚʘʞè. ʎʝ ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʙʦʤʙʠ ʫʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ ʚʩʴʦʛʦ ʩʭʦʜʫ ʋʢʨʘʾʥʠ. 
ɺʠʩʥʦʚʦʢ. ɿʘʪʦʧʣʝʥʥʷ ʰʘʭʪ ɼʦʥʙʘʩʫ, ʽ ʟʦʢʨʝʤʘ ʰʘʭʪʠ çʖʥʢʦʤè, ʻ ʝʢʦʣʦʛʽʯʥʦʶ ʢʘʪʘʩʪʨʦʬʦʶ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʤʘʩʰʪʘʙʫ. ʇʨʠʧʠʥʝʥʥʷ ʚʦʜʦʚʽʜʣʠʚʫ ʥʘ ʦʙ'ʻʢʪʽ çʂʣʽʚʘʞè ʟʘʧʫʩʪʠʣʦ 
ʥʝʟʚʦʨʦʪʥʠʡ ʧʨʦʮʝʩ ʚʠʤʠʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʫ 
ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʤʝʨʝʞʫ, ʧʦʪʨʘʧʣʷʥʥʷ ʮʠʭ ʽʟʦʪʦʧʽʚ ʨʘʟʦʤ ʽʟ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʪʘ ʪʦʢʩʠʯʥʠʤʠ 
ʰʘʭʪʥʠʤʠ ʚʦʜʘʤʠ ʜʦ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʻ ʣʠʰʝ ʧʠʪʘʥʥʷʤ ʯʘʩʫ. ʎʝ ʩʪʚʦʨʶʻ ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ 
ʨʠʟʠʢʠ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʟʜʦʨʦʚ'ʷ ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʮʽʣʠʭ ʝʢʦʩʠʩʪʝʤ. ɿ 
ʦʛʣʷʜʫ ʥʘ ʫʩʢʣʘʜʥʝʥʠʡ ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙ'ʻʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʧʨʽʦʨʠʪʝʪʥʠʤ 
ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʩʠʣʝʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʠ ʥʘ 
ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʩʪʠʪʫʮʽʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʮʽʻʾ 
ʢʘʪʘʩʪʨʦʬʠ. 
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ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè  

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɺʇʃʀɺ ʄɯʂʈʆʇʃɸʉʊʀʂʋ ʅɸ ʈɯɺɽʅʔ ʌɸɻʆʎʀʊɸʈʅʆɰ ʊɸ 

ɸʅʊʀʆʂʉʀɼɸʅʊʅʆɰ ɸʂʊʀɺʅʆʉʊɯ 
 

ɻʣʦʙʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʠʥʪʝʪʠʯʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ 

ʟʘʛʨʦʟʫ ʜʣʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ. ʋ ʢʦʥʪʝʢʩʪʽ ʧʦʰʫʢʫ ʩʪʘʣʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʮʠʨʢʫʣʷʨʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʯʦʨʥʘ ʣʝʚʠʥʢʘ (Hermetia illucens). ʃʠʯʠʥʢʠ ʮʴʦʛʦ ʚʠʜʫ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʘʛʝʥʪʠ ʙʽʦʢʦʥʚʝʨʩʽʾ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʆʜʥʘʢ ʟʜʘʪʥʽʩʪʴ 

ʣʠʯʠʥʦʢ ʫʪʠʣʽʟʫʚʘʪʠ ʥʝʚʽʜʩʦʨʪʦʚʘʥʽ ʤʫʥʽʮʠʧʘʣʴʥʽ ʪʘ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʛʦ 

ʭʨʦʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʤʽʢʨʦʧʣʘʩʪʠʢʦʤ (ʄʇ). ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʢʨʠʪʠʯʥʠʡ ʙʨʘʢ ʜʘʥʠʭ ʱʦʜʦ ʪʦʛʦ, ʷʢ 

ʤʽʢʨʦʧʣʘʩʪʠʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʽʤʫʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʪʘʪʫʩ ʮʠʭ ʢʦʤʘʭ, ʱʦ 

ʤʦʞʝ ʩʪʘʚʠʪʠ ʧʽʜ ʟʘʛʨʦʟʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʢʦʥʚʝʨʩʽʾ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʽʥʠʪʠ ʽʤʫʥʦʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ 

ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ (ʇʄʄɸ, 10-100 ʤʢʤ) ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ ʧʦʢʘʟʥʠʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʣʠʯʠʥʦʢ H. illucens. 

ʄʦʜʝʣʶʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʩʪʨʝʩʫ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ, ʧʦʯʠʥʘʶʯʠ ʟ 7-ʛʦ ʜʥʷ 

ʚʠʣʫʧʣʝʥʥʷ. ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʯʦʪʠʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʫʧʠ ʟ ʨʽʟʥʦʶ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʇʄʄɸ ʫ 

ʩʫʙʩʪʨʘʪʽ: ʂʦʥʪʨʦʣʴ (0%), ɼ1 (1%), ɼ2 (3%) ʪʘ ɼ3 (5%). ʑʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 1000 ʦʩʦʙʠʥ 

ʥʘ ʢʦʥʪʝʡʥʝʨ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʢʦʥʪʘʤʽʥʘʮʽʾ ʙʽʦʧʨʦʙ ʥʝʧʝʨʝʪʨʘʚʣʝʥʠʤ ʤʽʢʨʦʧʣʘʩʪʠʢʦʤ ʟ ʧʨʦʩʚʽʪʫ 

ʢʠʰʢʽʚʥʠʢʘ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʦʧʪʠʤʽʟʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʤʘʥʫʘʣʴʥʦʾ ʝʚʽʩʮʝʨʘʮʽʾ ʟ ʧʦʜʘʣʴʰʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʛʦʤʦʛʝʥʽʟʘʮʽʻʶ ʞʠʨʦʚʦʛʦ ʪʽʣʘ ʪʘ ʢʫʪʠʢʫʣʠ ʫ ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʦʤʫ ʙʫʬʝʨʽ (1:4). ʆʮʽʥʢʫ ʙʽʦʭʽʤʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʽʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʥʘ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʣʽʥʽʡʥʫ ʜʠʥʘʤʽʢʫ ʙʽʦʤʘʩʠ: ʧʨʠ 1% ʇʄʄɸ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʨʠʨʽʩʪ 

(ʝʬʝʢʪ ʛʦʨʤʝʟʠʩʫ), ʪʦʜʽ ʷʢ ʧʨʠ 3-5% - ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʯʝʨʝʟ ʤʝʭʘʥʽʯʥʝ ʟʘʙʠʚʘʥʥʷ ʢʠʰʢʽʚʥʠʢʘ. ɹʽʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʨʦʟʚʠʪʦʢ ʪʨʠʬʘʟʥʦʾ ʘʜʘʧʪʘʮʽʡʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʉʪʘʜʽʷ çʪʨʠʚʦʛʠè (1% ʇʄʄɸ) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʦʢʩʠʜʘʪʠʚʥʠʤ ʚʠʙʫʭʦʤ (ʟʨʦʩʪʘʥʥʷ ʊɹʂ ʫ 2,3 ʨʘʟʘ) ʪʘ ʝʢʩʪʨʝʥʦʶ ʤʦʙʽʣʽʟʘʮʽʻʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ: ʘʢʪʠʚʥʽʩʪʴ ʉʆɼ ʟʨʦʩʣʘ ʫ 3,2 ʨʘʟʘ, ʢʘʪʘʣʘʟʠ - ʫ 2,5 ʨʘʟʘ, ʘ GST ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʚʠʙʫʭʦʚʝ 

ʟʨʦʩʪʘʥʥʷ ʫ 42 ʨʘʟʠ (ʜʦ 77,23 ʥʤʦʣʴ/ʭʚʤʛ). ʅʘ ʩʪʘʜʽʾ çʨʝʟʠʩʪʝʥʪʥʦʩʪʽè (3% ʇʄʄɸ) ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ 

ʬʝʨʤʝʥʪʽʚ ʟʙʝʨʽʛʘʣʘʩʴ, ʧʨʦʪʝ ʧʫʣ GST ʧʦʯʘʚ ʚʠʩʥʘʞʫʚʘʪʠʩʴ. ɽʢʩʧʦʟʠʮʽʷ ʜʦ 5% ʇʄʄɸ ʧʨʠʟʚʝʣʘ ʜʦ ʩʪʘʜʽʾ 

çʚʠʩʥʘʞʝʥʥʷè: ʟʘʬʽʢʩʦʚʘʥʦ ʢʦʣʘʧʩ ʘʢʪʠʚʥʦʩʪʽ GST (ʜʦ 5,397 ʥʤʦʣʴ/ʭʚʤʛ) ʪʘ ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ (ʜʦ 1,27 ʫ.ʦ./ʤʛ). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʚʦʜʷʪʴ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʜʽʶ ʤʽʢʨʦʧʣʘʩʪʠʢʫ ʚ ʩʫʙʩʪʨʘʪʽ. ʇʦʧʨʠ ʩʪʽʡʢʽʩʪʴ H. 

illucens ʜʦ ʣʝʪʘʣʴʥʦʩʪʽ, ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʢʩʝʥʦʙʽʦʪʠʢʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʎʝ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʢʦʥʚʝʨʩʽʾ, ʦʩʢʽʣʴʢʠ ʤʝʪʘʙʦʣʽʯʥʝ ʚʠʩʥʘʞʝʥʥʷ ʟʥʠʞʫʻ ʩʪʽʡʢʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʜʦ ʽʥʬʝʢʮʽʡ ʪʘ 

ʧʦʛʽʨʰʫʻ ʧʦʞʠʚʥʫ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʙʽʦʤʘʩʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Kistner, M., et al. Exploring the Intersection of Microplastics and Black Soldier Fly Larvae: A 

Comprehensive Review. Insects, 2025. 

2. Lievens, S., et al. Ingestion and excretion dynamics of microplastics by black soldier fly larvae and 

correlation with mouth opening size. Environmental Pollution, 2023. 
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ʂʨʘʚʯʝʥʢʦ ʅ.ɺ., ʜ.ʩ.-ʛ.ʥ., ʧʨʦʬ. 

ʂʦʟʘʨ ʄ., ʩʪʫʜʝʥʪ 1-ʛʦ ʢʫʨʩʫ, ʛʨʫʧʠ ɸɻʈ-2 

ʊʢʘʯʝʥʢʦ ɼ., ʩʪʫʜʝʥʪ 1-ʛʦ ʢʫʨʩʫ, ʛʨʫʧʠ ɸɻʈ-2 

ʍʘʙʘ ɺ., ʩʪʫʜʝʥʪ 1-ʛʦ ʢʫʨʩʫ, ʛʨʫʧʠ ɸɻʈ-2 
ʌʘʢʫʣʴʪʝʪ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè  

 

ɸɻʈʆɺʆʃʔʊɸɰʂɸ ʗʂ ɯʅʅʆɺɸʎɯʁʅɸ ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɸ ʊɽʍʅʆʃʆɻɯʗ ɺ 

ʋʄʆɺɸʍ ʂʃɯʄɸʊʀʏʅʀʍ ɿʄɯʅ 
 

ʉʫʯʘʩʥʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʬʫʥʢʮʽʦʥʫʻ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʠʟʠʢʫ, 

ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ɿʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ ʽ ʯʘʩʪʽ ʧʦʩʫʭʠ ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʽ ʚ ʟʦʥʽ ʇʦʣʽʩʩʷ, ʜʝ ʪʨʘʜʠʮʽʡʥʦ 

ʧʝʨʝʚʘʞʘʶʪʴ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ ʟ ʥʠʟʴʢʦʶ ʚʦʜʦʫʪʨʠʤʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʯʘʩʥʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʘʛʨʦʝʢʦʩʠʩʪʝʤ [2]. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʨʽʰʝʥʴ ʻ ʘʛʨʦʚʦʣʴʪʘʾʢʘ - ʩʠʩʪʝʤʘ ʧʦʜʚʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, ʱʦ ʧʦʻʜʥʫʻ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ [4, 7].  

ʉʚʽʪʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʘʛʨʦʚʦʣʴʪʘʾʯʥʽ ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʥʘ 30-70 % (ʟʘ ʧʦʢʘʟʥʠʢʦʤ LER - land equivalent ratio). ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʯʘʩʪʢʦʚʝ ʟʘʪʽʥʝʥʥʷ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʪʨʘʥʩʧʽʨʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ 

ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʢʨʘʾʥʘʭ ɭʉ (ʅʽʤʝʯʯʠʥʘ, ʌʨʘʥʮʽʷ, ɯʪʘʣʽʷ) ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʘʛʨʦʚʦʣʴʪʘʾʢʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ [5,9]. 

 ɺ ʋʢʨʘʾʥʽ ʮʝʡ ʥʘʧʨʷʤ ʣʠʰʝ ʬʦʨʤʫʻʪʴʩʷ, ʘʣʝ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʟʦʢʨʝʤʘ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʛʨʦʚʦʣʴʪʘʾʢʠ, ʷʢ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʘʛʨʦʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ. ɸʛʨʦʚʦʣʴʪʘʾʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ 

ʩʠʥʝʨʛʽʾ ʤʽʞ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ ʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ 

[1,3]. ʈʦʟʤʽʱʝʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʥʘʜ, ʘʙʦ ʤʽʞ ʨʷʜʢʘʤʠ ʢʫʣʴʪʫʨ ʩʪʚʦʨʶʻ ʩʧʝʮʠʬʽʯʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʥʘ 2-5 ÁC; ʟʤʝʥʰʝʥʥʷʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʥʘ 15-30 

%; ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʯʘʩʪʢʦʚʝ ʟʘʪʽʥʝʥʥʷ); ʧʦʢʨʘʱʝʥʥʷʤ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʝʟʦʬʽʪʥʠʭ ʢʫʣʴʪʫʨ. ɺʦʜʥʦʯʘʩ ʧʘʥʝʣʽ ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʜʝʥʥʠʡ ʧʝʨʽʦʜ (ʥʘ 2-4 ÁC), ʟʤʝʥʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʷʤʦʛʦ 

ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ [6,8]. ʊʘʢʽ ʟʤʽʥʠ ʤʽʢʨʦʢʣʽʤʘʪʫ 

ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥ. ɿʦʢʨʝʤʘ, ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʫ ʩʧʨʠʷʻ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʟʤʝʥʰʝʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʢʫʣʴʪʫʨ ʽʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʠʭ 

ʷʢ ʢʘʨʪʦʧʣʷ (Solanum tuberosum L.), ʷʢʘ ʰʠʨʦʢʦ ʚʠʨʦʱʫʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. 

ʋʤʦʚʠ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʻ ʦʩʦʙʣʠʚʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ, ʟʘʚʜʷʢʠ 

ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʶ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʧʦʤʽʨʥʦʤʫ ʩʦʥʷʯʥʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʻ: ʩʘʣʘʪʥʽ ʢʫʣʴʪʫʨʠ (Lactuca sativa L.); ʰʧʠʥʘʪ (Spinacia oleracea L.); ʩʫʥʠʮʷ ʩʘʜʦʚʘ (Fragaria 

Ĭ ananassa); ʢʦʨʤʦʚʽ ʪʨʘʚʠ (Trifolium pratense, Lolium perenne).  

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʘʛʨʦʚʦʣʴʪʘʾʢʠ ʻ ʟʥʠʞʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʭʠʩʪ ˇʨʫʥʪʫ ʚʽʜ ʜʝʛʨʘʜʘʮʽʾ. 

ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʬʽʟʠʯʥʦʛʦ ʙʘʨôʻʨʫ, ʱʦ ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ ʽ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ ʩʧʨʠʷʻ: 

V ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʜʦʭʦʜʽʚ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ;  

V ʟʤʝʥʰʝʥʥʶ ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ;  

V ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʝʪʠʯʥʦʾ ʘʚʪʦʥʦʤʥʦʩʪʽ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ.  

ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʦʻʜʥʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʜʦ 120-160 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɸʛʨʦʚʦʣʴʪʘʾʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʢʽʣʴʢʠ:ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ; ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ; ʟʤʝʥʰʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʨʠʷʻ 

ʘʜʘʧʪʘʮʽʾ ʘʛʨʦʩʠʩʪʝʤ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʨʝʛʽʦʥʘʭ 

ʽʟ ʨʠʟʠʢʦʤ ʧʦʩʫʭʠ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ. ɸʛʨʦʚʦʣʴʪʘʾʢʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʥʦʚʘʮʽʡʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɰʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʟʤʝʥʰʝʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ ʜʦ ʫʤʦʚ ʘʛʨʦʚʦʣʴʪʘʾʢʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʢʫʣʴʪʫʨʠ ʪʢʘʥʠʥ (in vitro), ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʢʣʽʪʠʥʥʦʾ ʩʝʣʝʢʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʛʝʥʝʪʠʯʥʦ ʦʜʥʦʨʽʜʥʠʡ, ʙʝʟʚʽʨʫʩʥʠʡ ʧʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʽʟ ʟʘʜʘʥʠʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ 

ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʦʪʠʧʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʟʥʠʞʝʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʟʤʽʥʝʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ ʩʚʽʪʣʘ. ʊʘʢʽ ʛʝʥʦʪʠʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʪʽʥʴʦʩʪʽʡʢʽʩʪʶ, ʝʬʝʢʪʠʚʥʽʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʚ ʫʤʦʚʘʭ ʯʘʩʪʢʦʚʦʛʦ ʟʘʪʽʥʝʥʥʷ. 

ʇ̔ ʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʠʟʦʩʬʝʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʈʠʟʦʙʘʢʪʝʨʽʾ ʪʘ ʤʽʢʦʨʠʟʥʽ ʛʨʠʙʠ ʧʦʢʨʘʱʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ, ʧʽʜʚʠʱʫʶʪʴ 

ʡʦʛʦ ʚʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʎʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʘʛʨʦʝʢʦʩʠʩʪʝʤ, ʟʜʘʪʥʠʭ ʧʨʦʪʠʩʪʦʷʪʠ ʩʪʨʝʩʦʚʠʤ 

ʫʤʦʚʘʤ ʜʦʚʢʽʣʣʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ ʽʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʥʩʦʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʪʝʤʧʝʨʘʪʫʨʠ, 

ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ - ʘʢʪʠʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʘʜʘʧʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʦʢʨʝʤʘ, ʤʦʞʣʠʚʝ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ 

ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʪʦʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ 

ʟʨʦʰʝʥʥʷ ʪʘ ʞʠʚʣʝʥʥʷ. 

ɽʥʝʨʛʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʘʛʨʦʚʦʣʴʪʘʾʢʠ ʤʘʻ ʚʘʞʣʠʚʝ ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɻʝʥʝʨʦʚʘʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʢʣʶʯʘʶʯʠ ʟʨʦʰʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʧʣʠʮʴ ʽ ʧʝʨʝʨʦʙʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʝʥʝʨʛʦʨʝʩʫʨʩʠ (ʜʦ 30-40 %) ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʽʩʪʴ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɿ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʘʛʨʦʚʦʣʴʪʘʾʢʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ, ʟʘʭʠʱʘʻ ʾʭ ʚʽʜ ʧʝʨʝʛʨʽʚʫ 

ʪʘ ʝʨʦʟʽʾ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʫʻ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ. ʏʘʩʪʢʦʚʝ ʟʘʪʽʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʤʝʥʰʫʻ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʢʨʽʤ ʪʦʛʦ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʥʘʜʤʽʨʥʦʤʫ ʟʨʦʰʝʥʥʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʫ ʨʝʛʽʦʥʘʭ ʽʟ ʜʝʬʽʮʠʪʦʤ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ʆʪʞʝ, ʘʛʨʦʚʦʣʴʪʘʾʢʘ ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʧʦʻʜʥʫʻ ʝʢʦʣʦʛʽʯʥʽ, 

ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʝʨʝʚʘʛʠ. ɰʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʢʦʥʪʝʢʩʪʽ ʘʜʘʧʪʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʇʦʻʜʥʘʥʥʷ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷʤʠ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʘʛʨʦʝʢʦʩʠʩʪʝʤ 

ʤʘʡʙʫʪʥʴʦʛʦ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʜʘʧʪʘʮʽʶ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʽʜʙʦʨʫ ʢʫʣʴʪʫʨ ʜʣʷ ʘʛʨʦʚʦʣʴʪʘʾʯʥʠʭ ʩʠʩʪʝʤ. 
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ʜʦʨʦʞʥʴʦ-ʙʫʜʽʚʝʣʴʥʠʡ ʬʘʢʫʣʴʪʝʪ 
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ɽʂʆʃʆɻɯʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʈɽɻɽʅɽʈɸʎɯɰ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ 

ʄʀʁʅʀʍ ɿɸʉʆɹɯɺ ɸʊʇ 
 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ (ɸʊʇ), ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʤʠʡʥʽ ʨʦʟʯʠʥʠ ʤʽʩʪʷʪʴ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʇɸʈ), ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʽʥʰʽ ʪʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʩʪʘʥʦʚʣʷʪʴ ʟʘʛʨʦʟʫ ʜʣʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʚʦʜʦʡʤ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʇɸʈ ʟʜʘʪʥʽ ʜʦ ʙʽʦʘʢʫʤʫʣʷʮʽʾ, ʟʥʠʞʫʶʪʴ ʨʦʟʯʠʥʥʽʩʪʴ 

ʢʠʩʥʶ ʫ ʚʦʜʽ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʠʡʥʠʭ ʨʦʟʯʠʥʽʚ [1]. 

ʅʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʠʡʥʠʭ ʨʦʟʯʠʥʽʚ ʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʧʨʦʮʝʩʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʤʠʪʪʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘʢʠʭ ʩʪʦʢʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʟʘʚʠʩʣʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʩʠʥʪʝʪʠʯʥʠʤʠ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʦʯʠʱʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ, ʢʦʘʛʫʣʷʮʽʾ ʪʘ ʬʣʦʪʘʮʽʾ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʟʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʝʥʴ, 

ʦʜʥʘʢ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʇɸʈ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [2]. ʂʨʽʤ ʪʦʛʦ, ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʥʠʟʴʢʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʢʣʘʜʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʻ ʪʠʧʦʚʠʤ ʜʣʷ ɸʊʇ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʧʦʰʫʢ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʝ ʣʠʰʝ ʥʘ ʦʯʠʱʝʥʥʷ, ʘ ʡ ʥʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʠʡʥʠʭ ʨʦʟʯʠʥʽʚ ʰʣʷʭʦʤ ʾʭ ʨʝʛʝʥʝʨʘʮʽʾ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʝʛʝʥʝʨʘʮʽʾ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʠʡʥʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʾʭ ʦʯʠʱʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʮʠʢʣʽ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ 

ʤʝʤʙʨʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ, ʥʘʥʦʬʽʣʴʪʨʘʮʽʷ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʘʣʝʥʥʷ ʷʢ ʟʘʚʠʩʣʠʭ 

ʨʝʯʦʚʠʥ, ʪʘʢ ʽ ʨʦʟʯʠʥʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʇɸʈ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʥʠʟʠʪʠ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛʠ ʩʢʠʜʽʚ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ [3]. 

ɽʢʦʣʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ɸʊʇ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʥʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʟʥʠʞʝʥʥʽ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ 

ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʯʠʱʝʥʠʭ ʨʦʟʯʠʥʽʚ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ 

ʥʦʨʤʘʪʠʚʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʝʛʝʥʝʨʘʮʽʾ ʻ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 
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ʂʫʢʩʝʥʢʦ ʖ.ɺ., 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʦʩʚʽʪʽʤ ʩʪʫʧʝʥʝʤ çʙʘʢʘʣʘʚʨè, 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

ʄʝʣʴʥʠʢ-ʐʘʤʨʘʡ ɺ.ɺ., ʢ.ʩ.-ʛ.ʥ., ʜʦʮ., 

ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʆʎɯʅʂɸ ʋʇʈɸɺʃɯʅʅʗ ʄɽɼʀʏʅʀʄʀ ɺɯɼʍʆɼɸʄʀ ʊɸ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɽʂʆʃʆɻɯʏʅʆɰ ɹɽɿʇɽʂʀ ʇɯɼ ʏɸʉ ɰʍ ʋʊɺʆʈɽʅʅʗ, 

 ɿɹʀʈɸʅʅʗ ɯ ʋʊʀʃɯɿɸʎɯɰ 
 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʘʥʽʪʘʨʥʦ-

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ. ɿʘʢʣʘʜʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʻ ʜʞʝʨʝʣʦʤ ʫʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ 

ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʫ ʨʘʟʽ ʥʝʥʘʣʝʞʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʥʠʤʠ. ɿʘ ʜʘʥʠʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʟʦʢʨʝʤʘ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ [1], ʫ ʢʨʘʾʥʘʭ 

ʽʟ ʨʦʟʚʠʥʝʥʦʶ ʩʠʩʪʝʤʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʩʪʘʥʦʚʣʷʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

2-3 ʢʛ ʥʘ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ʥʘ ʜʦʙʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʢʦʶ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʉʐɸ 

(ʙʣʠʟʴʢʦ 2,5 ʢʛ/ʧʘʮʽʻʥʪʘ/ʜʦʙʫ). ɺʦʜʥʦʯʘʩ ʫ ʢʨʘʾʥʘʭ ʽʟ ʤʝʥʰ ʨʦʟʚʠʥʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʠʪʴ ʽ ʋʢʨʘʾʥʘ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʥʠʞʯʠʤ ʽ ʩʪʘʥʦʚʠʪʴ ʦʨʽʻʥʪʦʚʥʦ 0,5-1 ʢʛ/ʧʘʮʽʻʥʪʘ/ʜʦʙʫ. ʇʨʦʪʝ ʤʝʥʰʽ 

ʦʙʩʷʛʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʝ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʅʘʚʧʘʢʠ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʥʘʣʝʞʥʦʾ ʩʠʩʪʝʤʠ ʩʦʨʪʫʚʘʥʥʷ, ʟʙʠʨʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʢʽʣʴʢʦʩʪʽ ʤʝʜʠʯʥʠʭ 

ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʙʤʝʞʝʥʠʤ ʬʽʥʘʥʩʫʚʘʥʥʷʤ ʽ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʧʨʘʢʪʠʯʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝ 

ʩʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʦʶ, ʩʢʽʣʴʢʠ ʷʢʽʩʥʦʶ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʟʦʢʨʝʤʘ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʚʽʜ 31.10.2024 ˉ 1827 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ 

çʇʦʨʷʜʦʢ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ...èè [2], ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʚʩʽ ʝʪʘʧʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʇʦʧʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦ ʾʭ ʙʝʟʧʝʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʪʘ ʧʦʜʝʢʫʜʠ 

ʢʨʠʪʠʯʥʦʶ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʷʢ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʪʘʢ ʽ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʱʝ ʚ ʧʝʨʽʦʜ ʜʽʾ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ - ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 08.06.2015 ˉ 325, ʷʢʠʡ ʥʠʥʽ ʚʪʨʘʪʠʚ ʯʠʥʥʽʩʪʴ [3]. 

ɼʣʷ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʜʦʮʽʣʴʥʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʾʭ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʘʩʧʝʢʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʇʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ 

ʇʨʦʙʣʝʤʘ ʇʨʠʯʠʥʠ ʅʘʩʣʽʜʢʠ 

ʅʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʰʪʽʚ ʫ ʙʶʜʞʝʪʘʭ ɿʆɿ ʅʝʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ 

ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʅʝʤʘʻ ʟʘʚʦʜʽʚ ʫʪʠʣʽʟʘʮʽʾ/ʧʝʨʝʨʦʙʢʠ ʅʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ɼʘʣʝʢʘ ʣʦʛʽʩʪʠʢʘ (ʆʜʝʩʘ), ʜʦʨʦʛʝ 

ʧʘʣʴʥʝ 

ʌʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʇʦʨʫʰʝʥʥʷ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ɺʽʜʩʫʪʥʽʩʪʴ ʦʙʣʘʜʥʘʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ʅʝʜʦʩʪʘʪʥʷ ʧʝʨʝʨʦʙʢʘ ɺʽʜʩʫʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ɺʪʨʘʪʘ ʨʝʩʫʨʩʽʚ 

 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʽ 

ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʦʭʦʧʣʶʶʪʴ ʬʽʥʘʥʩʦʚʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʘʩʧʝʢʪʠ. ɺʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʨʠʯʠʥ ʽ ʥʘʩʣʽʜʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝʥʘʣʝʞʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʧʦʪʨʝʙʫʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʤʘʻ ʚʠʨʘʞʝʥʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ ʩʠʩʪʝʤʥʠʭ ʥʝʜʦʣʽʢʽʚ. ɿʛʽʜʥʦ ʟ 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

419 

ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʤʝʜʠʯʥʽ ʚʽʜʭʦʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʚʽʜʭʦʜʽʚ ɯ-ɯɯɯ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ, ʦʜʥʘʢ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ [4]. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ʦʙʣʘʩʪʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ 

ʨʦʟʚʠʪʢʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɿʦʢʨʝʤʘ, ʬʽʢʩʫʶʪʴʩʷ ʚʠʧʘʜʢʠ ʧʦʨʫʰʝʥʥʷ 

ʧʨʘʚʠʣ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʾʭ ʩʢʣʘʜʫʚʘʥʥʷ ʧʦʙʣʠʟʫ 

ʧʦʣʽʛʦʥʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʜʝ ʩʝʨʝʜ ʩʤʽʪʪʷ ʚʠʷʚʣʷʣʠʩʷ ʤʝʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ (ʰʧʨʠʮʠ, 

ʢʨʘʧʝʣʴʥʠʮʽ ʪʦʱʦ) [5]. ʊʘʢʽ ʩʠʪʫʘʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʽʷʣʴʥʽʩʪʶ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɼʦʜʘʪʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʝʢʦʥʦʤʽʯʥʽ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʙʤʝʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. ɿʦʢʨʝʤʘ, ʥʘʚʽʪʴ ʥʘʷʚʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʦʧʠʥʷʶʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʫʧʠʥʢʠ ʯʝʨʝʟ ʥʝʚʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʪʘʨʠʬʥʦʾ 

ʧʦʣʽʪʠʢʠ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʨʝʛʽʦʥʽ [6]. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʤʝʜʠʯʥʽ ʚʽʜʭʦʜʠ ʤʦʞʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʘʙʦ ʧʦʪʨʘʧʣʷʪʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜʭʦʜʽʚ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʫʯʘʩʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʭʦʜʽʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʅʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʅʘʧʨʷʤ ʉʫʪʥʽʩʪʴ ʟʘʭʦʜʫ ʆʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʈʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʉʪʚʦʨʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʫʪʠʣʽʟʘʮʽʾ/ʩʧʘʣʶʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ɿʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 

ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʩʦʨʪʫʚʘʥʥʷ 

ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ ʤʝʜʠʯʥʠʭ 

ʚʽʜʭʦʜʽʚ ʫ ɿʆɿ 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʠʣʽʟʘʮʽʾ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʙʢʠ 

ʈʦʟʚʠʪʦʢ 

ʧʝʨʝʨʦʙʢʠ 

ʉʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʩʢʣʘ, ʧʣʘʩʪʠʢʫ, ʧʘʧʝʨʫ 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʌʽʥʘʥʩʦʚʘ 

ʧʽʜʪʨʠʤʢʘ 

ʇʝʨʝʜʙʘʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʫ 

ʙʶʜʞʝʪʘʭ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ 

ʆʧʪʠʤʽʟʘʮʽʷ 

ʣʦʛʽʩʪʠʢʠ 

ʉʢʦʨʦʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʣʦʢʘʣʽʟʘʮʽʷ ʦʙʨʦʙʢʠ 

ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʯʘʩʫ 

ʇʦʩʠʣʝʥʥʷ 

ʢʦʥʪʨʦʣʶ 

ʄʦʥʽʪʦʨʠʥʛ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ɿʤʝʥʰʝʥʥʷ ʧʦʨʫʰʝʥʴ 

ʆʩʚʽʪʥʽ ʟʘʭʦʜʠ ʇʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ɿʆɿ ʇʦʢʨʘʱʝʥʥʷ ʧʨʘʢʪʠʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ 

ɿʘʣʫʯʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ 

ʉʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʜʝʨʞʘʚʥʦ-ʧʨʠʚʘʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ 

ʈʦʟʚʠʪʦʢ ʛʘʣʫʟʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʫʥʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ, ʧʨʠʪʘʤʘʥʥʠʭ ʨʝʛʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. ɰʭ ʨʝʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʡ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʠʪʠ ʬʽʥʘʥʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʘʢʣʘʜʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʪʘ ʥʘʙʣʠʟʠʪʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ, ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. URL: https://surl.li/bxehda (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.04.2026 ʨ.). 

2. çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ çʇʦʨʷʜʦʢ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ 
ʚʽʜʭʦʜʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʤʦʛʠ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ, ʟʙʠʨʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚèè. URL: https://ips.ligazakon.net/document/MN029197 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 15.04.2026 ʨ.). 

3. ʅʘʢʘʟ ʚʽʜ 08.06.2015 ˉ 325 ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ ʧʨʘʚʠʣ ʽ 

ʥʦʨʤ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʝʜʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. URL: https://online.budstandart.com/ua/catalog/doc-

page?id_doc=92797 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 15.04.2026 ʨ.). 

4. ʈʝʛʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦ 2030 ʨʦʢʫ. URL: 

https://surl.li/lnfzye (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 08.04.2026 ʨ.). 

5. ʋ ɾʠʪʦʤʠʨʽ ʧʦʣʽʮʽʶ ʪʘ ʝʢʦʣʦʛʽʚ ʚʠʢʣʠʢʘʣʠ ʥʘ ʤʽʩʮʝ ʩʢʠʜʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ ʤʽʩʴʢʦʛʦ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘ. URL: https://surl.li/aoscau (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 08.04.2026 ʨ.). 

6. ʉʤʽʪʪʻʚʠʡ ʢʦʣʘʧʩ ʫ ɾʠʪʦʤʠʨʽ: ʧʝʨʰʠʡ ʚ ʋʢʨʘʾʥʽ ʟʘʚʦʜ ʽʟ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʤʦʞʝ ʟʘʢʨʠʪʠʩʷ ʯʝʨʝʟ 
ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʤʽʩʴʢʨʘʜʠ. URL: https://surl.li/wdbrqs (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 08.04.2026 ʨ.).  

https://ips.ligazakon.net/document/MN029197


ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 

 

420 

ʋɼʂ 628.3:628.4 

ʃʦʪʘʨʻʚʘ ɼ.ɺ., ʩʪʫʜʝʥʪʢʘ ʯʝʪʚʝʨʪʦʛʦ ʢʫʨʩʫ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ ʇʆ 4/1, 

ʽʥʞʝʥʝʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʂʫʨʝʧʽʥ ɺ.ʄ., ʢ.ʝ.ʥ., ʜʦʮ. 
ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʇʊʀʄɯɿɸʎɯʗ ɺʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʇɯɺɼɽʅʅʆɻʆ 

ʈɽɻɯʆʅʋ ʋʂʈɸɰʅʀ ʐʃʗʍʆʄ ɺʇʈʆɺɸɼɾɽʅʅʗ ɿɸʄʂʅɽʅʀʍ ʎʀʂʃɯɺ 
 

ɼʝʬʽʮʠʪ ʧʨʽʩʥʦʾ ʚʦʜʠ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʥʘʧʨʷʤʫ ʧʦʚ'ʷʟʘʥʠʡ ʷʢ ʽʟ ʧʨʠʨʦʜʥʠʤʠ, ʪʘʢ ʽ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʊʘʢʽ ʨʝʛʽʦʥʠ, ʷʢ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ʪʘ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʶʪʴ ʚʽʜʯʫʪʥʫ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʧʨʽʩʥʦʾ ʚʦʜʠ. ɿʥʘʯʥʦ ʧʽʜʩʠʣʶʻ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʫ ʨʝʛʽʦʥʽ ʭʘʨʘʢʪʝʨʥʠʡ 

ʧʦʩʫʰʣʠʚʠʡ ʢʣʽʤʘʪ ʽʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʽ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʣʽʪʢʫ. 

ʆʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ ʩʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ: ʧʝʨʽʦʜʠ ʧʦʩʫʭ ʩʪʘʶʪʴ ʜʦʚʰʠʤʠ, ʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʝʨʽʚʥʦʤʽʨʥʘ ʪʘ ʯʘʩʪʦ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʽʜʩʠʣʶʻ ʥʝʛʘʪʠʚʥʠʡ 

ʬʘʢʪʦʨ - ʟʤʝʥʰʝʥʥʷ ʩʪʦʢʫ ʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʟʦʢʨʝʤʘ ɼʥʽʧʨʦ, ʇʽʚʜʝʥʥʠʡ ɹʫʛ, ɯʥʛʫʣ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʦʜʦʶ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ. 

ɼʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʜʘʻ ʽʥʪʝʥʩʠʚʥʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ [1, ʩ. 147]. ɺ ʫʤʦʚʘʭ 

ʜʝʬʽʮʠʪʫ ʟʘʙʽʨ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʦʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʷʢ ʧʦʚʝʨʭʥʝʚʠʭ, ʪʘʢ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ. 

ɺ ʦʙʣʘʩʪʷʭ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʩʢʦʨʦʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʨʦʰʝʥʥʷ ʘʛʨʘʨʽʾ 

ʟʤʫʰʝʥʽ ʙʫʨʠʪʠ ʜʦʜʘʪʢʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʧʦʛʽʨʰʫʻ ʾʭ ʷʢʽʩʪʴ 

ʯʝʨʝʟ ʟʘʩʦʣʝʥʥʷ. ʋ ʤʽʩʪʽ ʄʠʢʦʣʘʻʚʽ, ʧʨʦʙʣʝʤʠ ʟ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʙʦʾʚ ʯʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʚʦʜʠ [2, ʩ. 238], ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʚʨʘʟʣʠʚʽʩʪʴ ʽʩʥʫʶʯʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʦʪʨʝʙʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ. ʎʝ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʥʘʣʘʜʠʪʠ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʜʦ ʨʽʚʥʷ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʯʠ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʘʭ. ʋ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʦʯʠʱʝʥʘ çʩʽʨʘè ʚʦʜʘ ʙʫʣʘ ʙʠ ʧʨʠʜʘʪʥʘ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ - ʧʦʣʠʚ ʟʝʣʝʥʠʭ 

ʟʦʥ, ʤʠʪʪʷ ʜʦʨʽʛ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟ. ɿʥʘʯʥʦ ʟʝʢʦʥʦʤʠʪʠ 

ʨʝʩʫʨʩʠ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʨʘʟʦʤ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ. ʅʘ ʜʦʜʘʪʦʢ ʮʝ ʱʝ ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ [3, ʩ. 133]. 

ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʝ ʚʦʜʘ ʧʽʩʣʷ 

ʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʮʠʢʣʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʻ ʧʨʘʢʪʠʯʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʅʘ ʧʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʄʠʢʦʣʘʾʚ ʪʘ ʆʜʝʩʽ, ʚʦʜʘ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʠʪʪʷ 

ʩʠʨʦʚʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʘʨʠ. ɿʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʦʯʠʩʥʠʭ ʩʪʘʥʮʽʡ ʟ ʙʽʦʣʦʛʽʯʥʦʶ ʪʘ 

ʤʝʤʙʨʘʥʥʦʶ ʦʯʠʩʪʢʦʶ ʚʦʜʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ -ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ.  

ʅʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʄʠʢʦʣʘʻʚʘ ʪʘ ʆʜʝʩʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘʤʢʥʝʥʽ ʩʠʩʪʝʤʠ ʦʙʦʨʦʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʛʨʘʜʠʨʥʷʤʠ, ʜʝ ʚʦʜʘ ʮʠʨʢʫʣʶʻ ʧʦ ʢʦʣʫ, ʧʨʦʭʦʜʠʪʴ ʦʯʠʱʝʥʥʷ ʚʽʜ ʜʦʤʽʰʦʢ ʽ ʟʥʦʚʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʦʜʠ, ʚʠʤʢʥʫʚʰʠ 

ʧʦʩʪʽʡʥʠʡ ʟʘʙʽʨ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ [4, ʩ. 82]. 

ʋ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʝ ʚʦʜʘ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ ʜʣʷ ʟʨʦʰʝʥʥʷ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʠʩʪʝʤʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʝʥʘʞʥʠʭ ʚʦʜ. ɺʦʜʘ, ʱʦ ʩʪʽʢʘʻ ʟ ʧʦʣʽʚ ʧʽʩʣʷ 

ʧʦʣʠʚʫ, ʟʙʠʨʘʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʽ ʨʝʟʝʨʚʫʘʨʠ, ʧʦʪʽʤ ʧʨʦʭʦʜʠʪʴ ʧʨʠʨʦʜʥʝ ʦʯʠʱʝʥʥʷ ʽ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʘʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ. ɺʠʥʦʛʨʘʜʘʨʽ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʪʘʢʦʞ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʟʘʤʢʥʝʥʠʭ ʚʦʜʥʠʭ ʮʠʢʣʽʚ. ɺʦʜʘ, ʷʢʫ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʠʪʪʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʙʨʦʜʠʣʴʥʠʭ ʻʤʥʦʩʪʝʡ, 

ʧʨʦʭʦʜʠʪʴ ʦʯʠʱʝʥʥʷ, ʪʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʘʙʦ ʟʨʦʰʝʥʥʷ ʚʠʥʦʛʨʘʜʥʠʢʽʚ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʝʨʝʭʽʜ ʥʘ ʦʙʦʨʦʪʥʽ 

ʩʠʩʪʝʤʠ ʥʘ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʆʜʝʱʠʥʽ ʪʘ ʄʠʢʦʣʘʾʚʱʠʥʽ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʷʢ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʪʘʢ ʽ 

ʪʝʧʣʦʚʝ ʟʘʛʨʷʟʥʝʥʥʷ ʚʦʜʦʡʤ. ɺʦʜʘ ʥʝ ʩʢʠʜʘʻʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʟʘʜ ʫ ʨʽʯʢʠ ʯʠ ʣʠʤʘʥʽ, ʚʦʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʟʘʟʥʘʯʝʥʠʭ ʚʠʨʦʙʥʠʮʪʚ [5, ʩ. 198]. ʆʢʨʝʤʫ ʧʝʨʩʧʝʢʪʠʚʫ ʤʘʻ ʟʙʽʨ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʦʚʦʾ ʚʦʜʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʧʦʪʨʝʙ ʫ ʧʨʠʚʘʪʥʦʤʫ 

ʩʝʢʪʦʨʽ ʪʘ ʤʽʩʴʢʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʜʝʬʽʮʠʪʫ ʧʨʽʩʥʦʾ ʚʦʜʠ ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʠ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʝʨʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʜʠ ʫ ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʦʙʽʛ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ [6, ʩ. 100]. ʋ ʤʽʩʴʢʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ, ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ -ʭʘʨʯʦʚʽʡ, 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʷʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʡ ʤʝʪʦʜ ʦʯʠʱʝʥʥʷ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʤʝʭʘʥʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʜʘʣʝʥʥʷ ʚʝʣʠʢʠʭ ʪʘ ʥʝʨʦʟʯʠʥʥʠʭ ʜʦʤʽʰʦʢ. 

ɺʦʜʘ ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʨʝʰʽʪʢʠ, ʩʠʪʘ ʪʘ ʬʽʣʴʪʨʠ, ʦʯʠʱʫʻʪʴʩʷ ʚʽʜ ʯʘʩʪʠʥʦʢ ʤʫʩʦʨʫ, ʧʽʩʢʫ ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ 

ʚʢʣʶʯʝʥʴ. ʇʦʪʽʤ ʧʽʜ ʯʘʩ ʚʽʜʩʪʦʶʚʘʥʥʷ ʚʘʞʢʽ ʯʘʩʪʠʥʢʠ ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʽʥʥʷ. 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ, ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʝʪʘʧʫ. ʆʨʛʘʥʽʯʥʝ ʟʘʛʨʷʟʥʝʥʥʷ ʚʦʜʠ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ (ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ), ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʟʘʛʨʷʟʥʝʥʥʷ ʫ ʙʝʟʧʝʯʥʽʰʽ 

ʩʧʦʣʫʢʠ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʙʽʦʬʽʣʴʪʨʘʭ, ʜʝ ʩʪʚʦʨʶʶʪʴʩʷ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʑʝ ʦʜʠʥ ʤʝʪʦʜ - ʭʽʤʽʯʥʝ ʦʯʠʱʝʥʥʷ. ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʪʘ ʨʦʟʯʠʥʝʥʠʭ 

ʨʝʯʦʚʠʥ ʧʽʩʣʷ ʪʦʛʦ ʢʦʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʤʝʭʘʥʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʥʝ ʥʘʜʘʣʠ ʥʝʦʙʭʽʜʥʦʛʦ ʝʬʝʢʪʫ. 

ʉʧʝʮʽʘʣʴʥʽ ʨʝʘʛʝʥʪʠ, ʷʢʽ ʫ ʧʨʦʮʝʩʽ ʢʦʘʛʫʣʷʮʽʾ ʜʦʜʘʶʪʴʩʷ ʜʦ ʚʦʜʠ, ʩʧʨʠʷʶʪʴ ʟʣʠʧʘʥʥʶ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ ʫ 

ʙʽʣʴʰʽ ʘʛʨʝʛʘʪʠ, ʷʢʽ ʧʦʪʽʤ ʣʝʛʢʦ ʚʠʜʘʣʷʶʪʴʩʷ. ɿʥʝʟʘʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʠʩʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ - ʭʣʦʨʫ), 

ʜʦʟʚʦʣʷʻ ʟʥʠʱʠʪʠ ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʧʽʜʚʠʱʫʶʪʴ ʩʫʯʘʩʥʽ ʤʝʤʙʨʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʧʨʠʢʣʘʜ, ʟʚʦʨʦʪʥʠʡ ʦʩʤʦʩ, 

ʰʣʷʭʦʤ ʧʨʦʧʫʩʢʘʥʥʷ ʚʦʜʠ ʯʝʨʝʟ ʥʘʧʽʚʧʨʦʥʠʢʥʫ ʤʝʤʙʨʘʥʫ ʧʽʜ ʪʠʩʢʦʤ, ʜʦʟʚʦʣʷʻ ʫʜʘʣʠʪʠ ʥʘʡʜʨʽʙʥʽʰʽ 

ʨʦʟʯʠʥʝʥʽ ʨʝʯʦʚʠʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʦʣʽ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʋ ʩʚʦʶ ʯʝʨʛʫ, ʫʣʴʪʨʘʬʽʣʴʪʨʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʟʥʠʱʝʥʥʷ ʙʘʢʪʝʨʽʡ ʽ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ. ʊʝʭʥʦʣʦʛʽʾ ʪʘʢʦʛʦ ʧʣʘʥʫ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [7, ʩ. 89], ʪʘʢ ʡ ʫ ʩʠʩʪʝʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʜʝ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ ʦʯʠʱʝʥʥʷ. 

ʉʫʯʘʩʥʠʤ ʪʘ ʙʝʟʧʝʯʥʠʤ ʤʝʪʦʜʦʤ ʜʝʟʽʥʬʝʢʮʽʾ ʻ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʟʥʝʟʘʨʘʞʝʥʥʷ. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʫʡʥʫʻ ɼʅʂ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʾʭ ʧʦʜʘʣʴʰʝ ʨʦʟʤʥʦʞʝʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʮʝʡ ʧʽʜʭʽʜ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʚʘʥʥʷ ʨʝʘʛʝʥʪʽʚ. ɺʽʥ ʥʝ ʟʤʽʥʶʻ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ, ʪʦʤʫ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʩʦʙʣʠʚʦ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʦʯʠʱʝʥʥʷ. 

ʆʪʞʝ, ʜʝʬʽʮʠʪ ʧʨʽʩʥʦʾ ʚʦʜʠ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʩʪʘʻ 

ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʦʙʤʝʞʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ, ʘ ʡ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʨʝʛʽʦʥʫ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʢʣʠʢʽʚ. 
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ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ʄʠʢʦʣʘʾʚ: ʄʅɸʋ, 2025. ʉ. 

88-90. DOI: https://doi.org/10.31521/978-617-7149-86-5-27. 
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ʃʫʛʦʰ ɯ.ɯ., ʘʩʧʽʨʘʥʪ 3 ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʠ,  

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʭʽʤʽʾ ʪʘ ʝʢʦʣʦʛʽʾ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʭʘʨʝʚ ʉ.ʄ., ʜ.ʭ.ʥ., ʧʨʦʬ. 
ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ɽʂʆʃʆɻɯʏʅɯ ʇʈʆɹʃɽʄʀ ɺʆɼ ʆɿɽʈɸ ʉʀʅɽɺʀʈ 
 

ʆʟʝʨʦ ʉʠʥʝʚʠʨ (ʄʦʨʩʴʢʝ ʆʢʦ) ʻ ʥʘʡʙʽʣʴʰʠʤ ʦʟʝʨʦʤ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʻ ʥʘʡʙʽʣʴʰ ʚʽʜʚʽʜʫʚʘʥʠʤ 

ʦʙô̒ ʢʪʦʤ ʅʇʇ çʉʠʥʝʚʠʨè. ʆʟʝʨʦ ʻ ʛʽʨʩʴʢʠʤ, ʡʦʛʦ ʚʦʜʘ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʝʪʘʣʦʥʽʚ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜ. 

ʆʟʝʨʦ ʉʠʥʝʚʠʨ ʞʠʚʠʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 4 ʧʦʪʽʯʢʽʚ (ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʨʝʥʫʚʘʥʥʷ 1,96 ʢʤ2; 85,3%), ʟ ʦʟʝʨʦ ʙʝʨʝ 

ʚʠʪʦʢ 1 ʩʪʨʫʤʦʢ. ʆʟʝʨʦ ʉʠʥʝʚʠʨ ʻ ʛʽʨʩʴʢʠʤ ʽ ʤʘʻ ʚʠʨʘʞʝʥʫ ʤʽʣʢʦʚʦʜʥʫ ʪʘ ʛʣʠʙʦʢʦʚʦʜʥʫ ʜʽʣʷʥʢʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ, ʪʫʨʠʩʪʠʯʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʦʟʝʨʘ ʉʠʥʝʚʠʨ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʴʦʛʦ. ɿʘ ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʅʇʇ çʉʠʥʝʚʠʨè 

(ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʪʫʨʠʩʪʠ ʚʽʜʚʽʜʫʶʪʴ ʦʟʝʨʦ ʉʠʥʝʚʠʨ) ʫ 2024 ʨʦʮʽ - 149,6 ʪʠʩ. ʦʩʽʙ, ʫ 2025 ʨʦʮʽ - 142,8 ʪʠʩ. 

ʦʩʽʙ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʦʟʝʨʘ ʩʪʘʥʦʚʠʪʴ 0,045 ʢʤ2, ʪʦʤʫ ʨʦʟʨʘʭʦʚʘʥʘ ʨʝʢʨʝʘʮʽʡʥʘ ʤʽʩʪʢʽʩʪʴ ʨʝʛʫʣʴʦʚʘʥʦʾ ʟʦʥʠ 

ʨʝʢʨʝʘʮʽʾ ʩʪʘʥʦʚʠʪʴ: ʣʽʪʥʽʡ ʧʝʨʽʦʜ - 613 ʦʩʽʙ, ʮʽʣʦʨʽʯʥʠʡ ʧʝʨʽʦʜ - 2136 ʦʩʽʙ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʘʻ ʤʽʩʮʝ ʟʥʘʯʥʝ 

ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʟʝʨʦ ʉʠʥʝʚʠʨ, ʷʢʝ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʝ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʫ ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ çʮʚʽʪʽʥʥʷè 

(ʝʚʪʨʦʬʽʢʘʮʽʷ) ʚʦʜʠ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʦʟʝʨʘ, ʪʦʤʫ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ 

ʚʦʜʠ ʦʟʝʨʘ ʉʠʥʝʚʠʨ. 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨʘ ʉʠʥʝʚʠʨ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʦʢʨʝʤʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʦʭʦʧʣʝʥʦ ʚʩʽ ʩʝʟʦʥʠ), ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʦʜʠʥ ʨʘʟ ʥʘ 

ʪʨʠ ʤʽʩʷʮʽ. ɼʽʣʷʥʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʦʭʦʧʣʶʚʘʣʠ ʪʦʯʢʠ ʚʧʘʜʘʥʥʷ ʧʦʪʽʯʢʽʚ (ʧʦʚʝʨʭʥʷ ʦʟʝʨʘ), ʚʠʪʦʢʫ ʩʪʨʫʤʢʘ 

(ʧʦʚʝʨʭʥʷ ʦʟʝʨʘ) ʪʘ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʦʚʦʜʥʫ ʜʽʣʷʥʢʫ ʦʟʝʨʘ (ʜʦ ʛʣʠʙʠʥʠ 20,5 ʤ). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ: 

- ʚʝʣʠʯʠʥʘ ʨʅ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʦʟʝʨʘ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 7,4·7,7, ʧʨʦʪʝ ʟ ʛʣʠʙʠʥʦʶ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ 

ʜʦ 6,7 (20,5 ʤ); 

- ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʦʟʝʨʘ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ ʻ ʫ ʤʝʞʘʭ 107·189 ʤʛ/ʣ, ʥʘ 

ʛʣʠʙʦʢʦʚʦʜʥʽʡ ʜʽʣʷʥʮʽ ʦʟʝʨʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 181·185 ʤʛ/ʣ; 

- ʘʥʽʦʥʥʦ-ʢʘʪʽʦʥʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʦʟʝʨʘ ʪʨʘʜʠʮʽʡʥʠʡ ʜʣʷ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʛʽʜʨʦʛʝʥʢʘʨʙʦʥʘʪʥʦ-

ʥʘʪʨʽʻʚʠʡ: ʅʉʆ3
- - 43·68 ʤʛ/ʣ; Na+ - 12·39 ʤʛ/ʣ), ʘʣʝ ʟ ʚʽʜʥʦʩʥʦ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʫʣʴʬʘʪʽʚ 

(18·62 ʤʛ/ʣ), ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʣʴʬʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʛʣʠʙʦʢʦʚʦʜʽ; 

- ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʫ ʚʦʜʽ ʦʟʝʨʘ ʻ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, ʭʦʯʘ ʚ ʦʢʨʝʤʠʭ ʟʨʘʟʢʘʭ ʚʦʜʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʽʟʘ 

ʜʦʩʷʛʘʣʘ 01,15 ʤʛ/ʣ; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʻ ʫ ʤʝʞʘʭ ʥʦʨʤʠ, ʧʨʦʪʝ ʚʦʥʘ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʚʦʜ ʟ 

ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ ʪʘ ʛʣʠʙʠʥʠ; 

- ʚʤʽʩʪ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʝ ʚʠʷʚʣʝʥʠʡ, ʚʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʅʽʪʨʦʛʝʥʫ (NH4+, NO2-, NO3-) ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʜʽʣʷʥʦʢ ʚʧʘʜʘʥʥʷ ʧʦʪʽʯʢʽʚ ʥʝ ʚʠʷʚʣʝʥʦ, ʧʨʦʪʝ ʥʘ ʛʣʠʙʦʢʦʚʦʜʥʽʡ ʜʽʣʷʥʮʽ (ʚʽʜ ʧʦʚʝʨʭʥʽ - 

ʜʦ ʛʣʠʙʠʥʠ 20,5 ʤ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ (ʜʦ 26,3 ʤʛ/ʣ) ʪʘ ʘʤʦʥʽʶ (ʜʦ 1,2 ʤʛ/ʣ) ʫ 

ʣʽʪʥʽʡ ʧʝʨʽʦʜ; 

- ʚʝʣʠʯʠʥʘ ɹʉʂ5 ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʛʣʠʙʦʢʦʚʦʜʥʦʾ ʜʽʣʷʥʢʠ ʦʟʝʨʘ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 4,3 ʤʛʆ2/ʣ; 

- ʩʝʨʝʜ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ ʥʝ ʚʠʷʚʣʝʥʦ, ʟʘʬʽʢʩʦʚʘʥʽ 

ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ ʨʦʩʪʫ (ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʪʘ ʦʜʠʥʠʯʥʽ ʚʠʷʚʣʝʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ 

ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ) ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʝʥʥʷ ɯɿɺ 

ʜʣʷ ʨʽʟʥʠʭ ʩʝʟʦʥʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 0,43·0,74 (ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʚʦʜʠ ʦʙʠʨʘʣʠʩʴ ʜʣʷ ʚʦʜʦʡʤ 

ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʦʟʝʨʘ ʉʠʥʝʚʠʨ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʜʘ ʤʘʻ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ, ʧʨʦʪʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ - ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʪʘ ʘʤʦʥʽʶ; 

ʚʝʣʠʯʠʥʘ ɹʉʂ5, ʘ ʪʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʚʠʧʘʜʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʟʝʨʦ ʉʠʥʝʚʠʨ ʟʘ ʨʘʭʫʥʦʢ ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ 

ʪ.ʯ. ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʣʷ ʦʟʝʨʘ ʩʫʙô̒ ʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢʘ ʚʽʜʪʠʩʥʫʪʘ ʟ ʥʘʤʫʣʫ ʤʽʣʢʦʚʦʜʥʦʾ ʯʘʩʪʠʥʠ ʦʟʝʨʘ, ʧʦʢʘʟʫʻ ʟʨʦʩʪʘʥʥʷ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʜʦ 700·800 ʤʛ/ʣ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʛʝʥʢʘʨʙʦʥʘʪʽʚ (ʜʦ 500 ʤʛ/ʣ) ʪʘ 

ʢʘʪʽʦʥʽʚ Na+ (ʜʦ 75·80 ʤʛ/ʣ) ʽ Ca2+ (ʜʦ 90·110 ʤʛ/ʣ). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

(ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢ ʅʽʪʨʦʛʝʥʫ) ʫ ʚʦʜʽ ʥʝ ʚʠʷʚʣʝʥʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʚʦʜʽ ʦʟʝʨʘ ʉʠʥʝʚʠʨ 

ʦʢʨʝʤʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʫʤʦʚʣʝʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʊʦʤʫ, ʥʘʞʘʣʴ, ʚʦʜʫ ʦʟʝʨʘ ʉʠʥʝʚʠʨ ʚʞʝ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʪʘʣʦʥʦʤ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜ, ʯʦʤʫ ʩʧʨʠʷʻ 

ʘʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ.  



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʄʘʛʜʽʡ ɸ.ʆ., ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʫ, ʛʨʫʧʘ ʊɿ-24-1,  

ʬʘʢʫʣʴʪʝʪ ʅʘʬʪʦʛʘʟʦʚʦʾ ʽʥʞʝʥʝʨʽʾ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʌʦʤʽʯʦʚʘ ʆ.ɺ., ʢ.ʭ.ʥ., ʜʦʮ. 
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ 

 

ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɯ ʊɽʍʅʆʃʆɻɯɰ ʆʏʀʑɽʅʅʗ ʉʊɯʏʅʀʍ ɺʆɼ 

ʇʆʃɯʄɽʈʅʀʄʀ ʉʆʈɹɽʅʊɸʄʀ 
 

ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʦʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ ʩʤʦʣ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ - ʦʣʽʛʦʤʝʨʥʽ 

ʯʘʩʪʠʥʢʠ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʨʦʟʚʠʥʝʥʦʶ ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ. ʊʘʢʽ ʯʘʩʪʠʥʢʠ ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ 

ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟʜʘʪʥʽ ʝʬʝʢʪʠʚʥʦ ʘʜʩʦʨʙʫʚʘʪʠ ʥʘʬʪʦʚʽ ʪʘ ʤʘʩʣʷʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʆʜʥʘʢ ʧʽʩʣʷ ʘʜʩʦʨʙʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ 

ʥʘʩʠʯʝʥʦʛʦ ʩʦʨʙʝʥʪʫ. ʊʨʘʜʠʮʽʡʥʠʤ, ʘʣʝ ʝʢʦʣʦʛʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʙʫʣʦ ʡʦʛʦ ʩʧʘʣʶʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʮʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʪʞʝ, 

ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʝʢʦʣʦʛʽʯʥʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʨʙʝʥʪʽʚ, ʥʘʩʠʯʝʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ. ʅʘʬʪʦʚʽ ʪʘ ʤʘʩʣʷʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʧʦʰʠʨʝʥʠʤʠ ʪʝʭʥʦʛʝʥʥʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. ɺʦʜʥʦʯʘʩ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʘʩʬʘʣʴʪʦʚʠʭ ʧʦʢʨʠʪʪʽʚ, ʷʢʽ ʧʽʩʣʷ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ ʨʫʡʥʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʦʣʦʛʠ, 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ ʽ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʜʥʦʯʘʩʥʦ ʫʪʠʣʽʟʫʚʘʪʠ ʩʦʨʙʝʥʪʠ ʟ ʥʘʬʪʦʩʫʤʽʰʘʤʠ, ʘʜʩʦʨʙʦʚʘʥʠʤʠ ʟ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʘʧʩʘʡʢʣʽʥʛʫ 

ʤʘʪʝʨʽʘʣʽʚ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʦʨʙʝʥʪʽʚ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʚʦʜʥʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʧʦʢʘʟʘʚ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ [1].  ʆʢʨʝʤʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʙʘʤʽʜʦʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ 

ʦʣʽʛʦʤʝʨʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʷʢʦʩʪʽ ʩʦʨʙʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [2]. ɼʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ ʽʩʥʫʶʯʽ 

ʤʝʪʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʥʘʬʪʦʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʫʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʦʨʙʮʽʡʥʦʛʦ ʚʠʣʫʯʝʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʤʝʨʥʠʭ ʩʦʨʙʝʥʪʽʚ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʩʦʨʙʮʽʡʥʦʾ ʻʤʥʦʩʪʽ, 

ʢʽʥʝʪʠʢʠ ʩʦʨʙʮʽʾ ʪʘ ʩʪʫʧʝʥʷ ʥʘʩʠʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʦʯʠʱʝʥʥʷ.  ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, ʟʦʢʨʝʤʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ, ʟ ʤʝʪʦʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. 

ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʙ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʟʨʘʟʢʽʚ (ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʙʨʫʩʢʦʚʠʭ) ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʘʜʛʝʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʦʜʦʩʪʽʡʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ. 

ɸʜʛʝʟʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʽʜʜʽʣʝʥʥʷ ʙʽʪʫʤʫ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚ 

ʫʤʦʚʘʭ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ʢʠʧʣʷʯʦʾ ʚʦʜʠ ASTM D3625, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ 

ʨʦʟʪʷʛʫʚʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʦʣʦʛʠ ʟʘ ASTM D4867).  

ɺʦʜʦʩʪʽʡʢʽʩʪʴ ʧʦʢʨʠʪʪʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʤʽʥʦʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ 

ʚʦʜʦʶ ʪʘ ʮʠʢʣʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ. ʄʽʮʥʽʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʠʩʢʫ ʪʘ ʨʦʟʪʷʛʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ (ɼʉʊʋ ɹ ɺ.2.7-319:2016). ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʚʠʤʦʛʘʤʠ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ɼʉʊʋ 8959:2019, ɼʉʊʋ 9281:2024, 

ɼɹʅ ɺ.2.3-4:2015), ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʽ ʩʫʤʽʰʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʢʨʘʱʝʥʽ 

ʘʜʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʫ ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʘʥʘʣʦʛʘʤʠ. ɺʦʜʥʦʯʘʩ 

ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʢʨʽʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʦʢʨʝʤʘ, ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʪʠʧʫ ʙʽʪʫʤʫ, ʤʦʜʠʬʽʢʫʶʯʠʭ ʜʦʙʘʚʦʢ ʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʟʘʧʦʚʥʶʚʘʯʘ ʥʘ ʘʜʛʝʟʽʶ, ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʧʦʢʨʠʪʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʪʘ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʩʦʨʙʝʥʪʽʚ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʣʶʯʦʚʽ ʩʦʨʙʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʭ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 
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ʩʪ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɯʅʅʆɺɸʎɯʁʅʀʁ ʈʆɿɺʀʊʆʂ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ɺ 

ʂʆʅʊɽʂʉʊɯ ɺʀʈʆɹʅʀʎʊɺɸ ɹɽɿʇɽʏʅʆɰ ʇʈʆɼʋʂʎɯɰ 
 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦ ʾʧʨʦʜʫʢʮʽʾ. ʋ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʽ ʟʨʦʩʪʘʶʯʠʭ ʚʠʤʦʛ ʜʦ 

ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʠʪʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʙʩʷʛʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ [1]. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʽʰʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʮʠʬʨʦʚʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʦʨʛʘʥʽʯʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʤʝʪʦʜʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. ʊʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʜʦʟʚʦʣʷʶʪʴ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ GPS-

ʥʘʚʽʛʘʮʽʾ, ʩʝʥʩʦʨʽʚ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʣʘʪʬʦʨʤ.  

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʽʥʥʦʚʘʮʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʙʽʦʜʦʙʨʠʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɹʽʦʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ 

ʢʫʣʴʪʫʨ ʜʦ ʭʚʦʨʦʙ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ [1]. ʆʨʛʘʥʽʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʪʘʢʦʞ ʚʠʩʪʫʧʘʻ 

ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʤʦʚʫ ʚʽʜ 

ʩʠʥʪʝʪʠʯʥʠʭ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʫʶʯʠ 

ʚʤʽʩʪ ʟʘʣʠʰʢʦʚʠʭ ʧʝʩʪʠʮʠʜʽʚ, ʥʽʪʨʘʪʽʚ ʪʘ ʽʥʰʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʶ 

ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦʤ. ʎʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʫʢʨʘʾʥʩʴʢʦʾ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʦʮʽʥʶʻʪʴʩʷ ʨʽʚʝʥʴ ʟʥʠʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʟʤʽʥʠ ʫ ʩʪʘʥʽ ˇʨʫʥʪʽʚ, 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʨʘʭʫʚʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʪʘ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʛʦ 

ʤʘʩʰʪʘʙʫ [2]. 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʋʢʨʘʾʥʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʚʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʽʥʚʝʩʪʠʮʽʡ, ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʦʶ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ. ʎʝ ʚʠʤʘʛʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, 

ʚʢʣʶʯʘʶʯʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ. ɰʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʜʦʚʢʽʣʣʷ, ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʠʢʣʠʢʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʈʦʤʘʥʯʫʢ ʃ.ɼ., ɻʦʣʫʙ ɺ.ʆ., ʂʨʘʚʯʫʢ-ʆʙʦʜʟʽʥʩʴʢʘ ʊ.ɺ. ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ (ʥʘ ʧʨʠʢʣʘʜʽ ʟʣʘʢʦʚʠʭ 

ʢʫʣʴʪʫʨ). ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʞʫʨʥʘʣ. 2025. ɺʠʧʫʩʢ 5(62). ʊʦʤ 2. ʉ. 179-183. 
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2. ɸʣʧʘʪʦʚʘ ʆ.ʄ., ʂʨʘʚʯʫʢ-ʆʙʦʜʟʽʥʩʴʢʘ ʊ.ɺ., ʉʽʢʘʯ ʊ.ɯ. ɺʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʨʠʢʣʘʜʽ ʥʽʰʝʚʠʭ ʢʫʣʴʪʫʨ. ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ 
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ʄʘʣʦʛʦʣʦʚʝʮʴ ɯ.ɺ., ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʝʨʘʩʠʤʯʫʢ ʃ.ʆ., ʢ.ʩ.-ʛ.ʥ.,  

ʜʦʮ. ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʈʆɿɺʀʊʆʂ ɽʂʆ-ɯʅɼʋʉʊʈɯɸʃʔʅʀʍ ʇɸʈʂɯɺ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ʉʊɸʃʆɻʆ 

ʇʈʆʄʀʉʃʆɺʆɻʆ ʈʆɿɺʀʊʂʋ ʊɸ ɼɽʂɸʈɹʆʅɯɿɸʎɯɰ ɽʂʆʅʆʄɯʂʀ 

 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʛʦʩʪʨʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʟʨʦʩʪʘʥʥʷʤ 

ʨʝʩʫʨʩʥʠʭ ʦʙʤʝʞʝʥʴ ʽ ʧʦʩʠʣʝʥʥʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʭʦʜʫ ʜʦ ʤʦʜʝʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦ-ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʘʨʢʽʚ (ɽɯʇ). ɽɯʇ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʽʥʪʝʛʨʦʚʘʥʽ ʚʠʨʦʙʥʠʯʽ ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʟʘʻʤʦʜʽʶʪʴ ʰʣʷʭʦʤ ʦʙʤʽʥʫ 

ʨʝʩʫʨʩʘʤʠ, ʝʥʝʨʛʽʻʶ ʪʘ ʚʽʜʭʦʜʘʤʠ, ʬʦʨʤʫʶʯʠ ʟʘʤʢʥʝʥʽ ʮʠʢʣʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʝʢʦʣʦʛʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʦʥʮʝʧʮʽʷ ɽɯʇ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʦʤʠʩʣʦʚʦʾ ʝʢʦʣʦʛʽʾ, ʷʢʘ ʨʦʟʛʣʷʜʘʻ ʚʠʨʦʙʥʠʯʽ 

ʩʠʩʪʝʤʠ ʷʢ ʘʥʘʣʦʛ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. ɿʘʟʥʘʯʝʥʝ ʧʝʨʝʜʙʘʯʘʻ ʮʠʨʢʫʣʷʮʽʶ ʨʝʩʫʨʩʽʚ, ʤʽʥʽʤʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ 

ʽ ʽʥʪʝʛʨʘʮʽʶ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [1-13]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʦʻʜʥʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʦʛʽʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʤʦʜʝʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [6]. 

ʇʨʦʤʠʩʣʦʚʠʡ ʩʠʤʙʽʦʟ ʻ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɽɯʇ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʦʙʤʽʥ 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʪʦʢʘʤʠ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ: ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʨʝʩʫʨʩʠ; ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ; ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ [7]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʩʪʨʫʢʪʫʨʽ ʤʝʨʝʞ ʚʟʘʻʤʦʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʦʢʨʝʤʘ, 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʢʣʘʜʝʥʦʩʪʽ (nestedness) ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ [2, 12]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ɽɯʇ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʝʩʫʨʩʥʠʭ ʧʦʪʦʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ: ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʚʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ; ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʙʤʽʥ ʚʦʜʦʶ ʪʘ ʝʥʝʨʛʽʻʶ; ʧʽʜʚʠʱʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ [1]. ʆʩʦʙʣʠʚʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʻ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ɽɯʇ [8]. 

ɽɯʇ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ, ʘʜʞʝ 

ʚʦʥʠ ʩʧʨʠʷʶʪʴ: ʩʢʦʨʦʯʝʥʥʶ ʚʠʢʠʜʽʚ CO ; ʧʽʜʚʠʱʝʥʥʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ; ʧʝʨʝʭʦʜʫ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [5]. ʄʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ɽɯʇ ʧʦʢʘʟʫʻ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʧʽʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʢʠʜʽʚ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ [9, 13]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ɽɯʇ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʬʘʢʪʦʨʽʚ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʌʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ɽɯʇ  

 

ɼʦ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ: 

- ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ; 

- ʝʬʝʢʪʠʚʥʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ; 

- ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ. 

ɽʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ: 

- ʽʥʚʝʩʪʠʮʽʡʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ; 

- ʜʦʩʪʫʧ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

- ʬʽʥʘʥʩʦʚʽ ʩʪʠʤʫʣʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʚʢʣʶʯʘʶʪʴ: 

- ʮʠʬʨʦʚʽʟʘʮʽ;ʁ 

- ʽʥʥʦʚʘʮʽʾ; 

- ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ. 

ɼʦ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ: 

- ʢʦʦʧʝʨʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ; 

- ʜʦʚʽʨʘ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ; 

- ʫʯʘʩʪʴ ʛʨʦʤʘʜ. 

ʇʨʦʪʝ ʥʘ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ɽɯʇ ʽʩʥʫʻ ʨʷʜ ʧʨʦʙʣʝʤ ʪʘ ʦʙʤʝʞʝʥ ɹʨʦʟʚʠʪʢʫ.  

˱͙ͤͫͭͭͯͼ͚ͤ͜͜˩ͦͤͦͣ͟͜;͔ͤ́͜ ͻ͎ͤͦͦ͜͡;ͤ͜˿ͦͼ͊͜͡Έͤ͜
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ʆʩʥʦʚʥʽ ʙʘʨôʻʨʠ ʥʘ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ɽɯʇ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʽ ʙʘʨôʻʨʠ ʥʘ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʦʻʢʪʽʚ ɽɯʇ ʥʝ ʜʦʩʷʛʘʻ ʦʯʽʢʫʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʙʣʝʤʠ [1-13]. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ɽɯʇ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʝʛʨʘʮʽʻʶ: 

- ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ; 

- ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ESG-ʧʽʜʭʦʜʽʚ; 

- ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʉʠʥʝʨʛʽʷ ʤʽʞ ʮʠʨʢʫʣʷʨʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤ ʩʠʤʙʽʦʟʦʤ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

ɺ ʮʽʣʦʤʫ ɽɯʇ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʥʘʧʨʷʤʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʨʢʫʣʷʨʥʦʾ 

ʝʢʦʥʦʤʽʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʛʨʘʮʽʾ ʽʥʩʪʠʪʫʮʽʡʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ʫʧʨʘʚʣʽʥʥʷ ɽɯʇ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʬʘʢʫʣʴʪʝʪ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʢʠʙʘ ɻ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ.,  

ʜʦʮ. ʢʘʬʝʜʨʠ ʩʪʘʣʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʛʽʜʨʦʝʢʦʣʦʛʽʾ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹɯʆʃʆɻɯʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ɼɽʈʅʆɺʆ-

ʇɯɼɿʆʃʀʉʊʀʍ ʊɸ ʇɯʑɸʅʀʍ ˆʈʋʅʊɯɺ ɿɸ ʋʄʆɺ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ 

ʅɸɺɸʅʊɸɾɽʅʅʗ ʇʋʃʔʇʆʖ 

 
ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʧʫʣʴʧʘ - ʥʝʦʜʥʦʨʽʜʥʘ ʩʫʩʧʝʥʟʽʷ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʨʽʜʢʽʡ ʬʘʟʽ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʙʘʛʘʯʝʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʦʙʨʦʙʢʠ ʢʘʤʝʥʶ. ʇʦʪʨʘʧʣʷʥʥʷ ʧʫʣʴʧʠ ʫ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ 

ʩʧʨʠʯʠʥʷʻ ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟʤʽʥʫ ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ 

ʨʦʩʣʠʥ [1]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʫʣʴʧʠ ʥʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ˇʨʫʥʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ ʪʘ 

ʧʽʱʘʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ) ʟʘ ʫʤʦʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʫʣʴʧʦʶ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 5 %, 10 %, 20 % ʪʘ 

50 % ʚʽʜ ʤʘʩʠ ʩʫʙʩʪʨʘʪʫ. ɹʽʦʽʥʜʠʢʘʪʦʨʦʤ ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʘʥʦ ʦʚʝʩ ʧʦʩʽʚʥʠʡ (Avena sativa). 

ʆʮʽʥʶʚʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ; ʣʘʙʦʨʘʪʦʨʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ; ʜʦʚʞʠʥʘ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʧʨʦʨʦʩʪʢʽʚ. 

ʈʝʘʢʮʽʷ ʪʝʩʪ-ʨʦʩʣʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʪʠʧʫ ʩʫʙʩʪʨʘʪʫ. ʋ ʢʦʥʪʨʦʣʴʥʠʭ ʚʘʨʽʘʥʪʘʭ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʡ ˇʨʫʥʪ ʟʘʙʝʟʧʝʯʫʚʘʚ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʩʢʦʤ ʟʘʚʜʷʢʠ ʢʨʘʱʽʡ 

ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ ʪʘ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 % ʫ ˇʨʫʥʪʽ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ, ʪʦʜʽ ʷʢ ʫ ʧʽʩʢʫ ʚʞʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 %: 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʩʠʣʠʚʩʷ. ʋ ʧʽʱʘʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʜʦʚʞʠʥʘ ʢʦʨʝʥʽʚ ʩʢʦʨʦʪʠʣʘʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ, ʪʦʜʽ ʷʢ ʫ 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʤʫ ˇʨʫʥʪʽ ʟʤʽʥʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ. ʂʦʥʮʝʥʪʨʘʮʽʾ 50 %: ʧʨʠʟʚʝʣʘ ʜʦ ʨʽʟʢʦʛʦ 

ʧʨʠʛʥʽʯʝʥʥʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ, ʧʨʦʪʝ ˇʨʫʥʪ ʟʙʝʨʽʛ ʚʽʜʥʦʩʥʦ ʚʠʱʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʧʨʦʨʦʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʩʢʦʤ. 

ʊʠʧ ʩʝʨʝʜʦʚʠʱʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʫʤʦʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʫʣʴʧʦʶ. ɼʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʡ ˇʨʫʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʟʘʚʜʷʢʠ ʙʫʬʝʨʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

ɹʫʬʝʨʥʽʩʪʴ ˇʨʫʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʚʘʧʥʫʚʘʥʥʽ ʪʘ ʛʽʧʩʫʚʘʥʥʽ. 

ɹʫʬʝʨʥʘ ʟʜʘʪʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʝʣʝʤʝʥʪʽʚ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɺʠʱʘ ʝʢʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ ʟʫʤʦʚʣʝʥʘ ʡʦʛʦ ʙʫʬʝʨʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʤʽʩʪʫ ʛʫʤʫʩʫ. ɹʫʬʝʨʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʥʽʚʝʣʶʚʘʪʠ ʪʦʢʩʠʯʥʫ ʜʽʶ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʦʜʶʯʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ ʜʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ [2].  

ɺʠʩʥʦʚʢʠ: 

1. ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʫʙʩʪʨʘʪʽʚ ʟʘ ʫʤʦʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʫʣʴʧʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʪʠʧʫ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʢʘʥʪʘ. 

2. ɼʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ˇʨʫʥʪ ʻ ʟʥʘʯʥʦ ʩʪʽʡʢʽʰʠʤ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʱʘʥʠʤ ʩʫʙʩʪʨʘʪʦʤ 

ʟʘʚʜʷʢʠ ʚʠʱʠʤ ʙʫʬʝʨʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. 

3. ʂʨʠʪʠʯʥʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʦʙʦʭ ʪʠʧʽʚ ʩʫʙʩʪʨʘʪʽʚ ʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʫʣʴʧʠ ʧʦʥʘʜ 20 %, ʪʦʜʽ 

ʷʢ ʚʤʽʩʪ ʜʦ 10 % ʻ ʚʽʜʥʦʩʥʦ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʦʥʪʦʛʝʥʝʟʫ ʚʽʚʩʘ ʧʦʩʽʚʥʦʛʦ. 

4. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ ʪʘ ʨʦʟʨʦʙʢʠ ʧʣʘʥʽʚ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ. 
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ʋɼʂ 502.15(477) 

ʄʘʩʣʶʢ ʆ.ɯ., ʩʪʫʜʝʥʪʢʘ 1-ʛʦ ʢʫʨʩʫ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʦʣʦʜʦʚʘ ʅ.ʆ., ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ 
ʍʘʨʢʽʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʉʊɯʁʂɯʉʊʔ ʊɸ ɺɯɼʅʆɺʃɽʅʅʗ ʃɯʉʆɺʀʍ ɽʂʆʉʀʉʊɽʄ ʋʂʈɸɰʅʀ  
 

ɺ ʽʻʨʘʨʭʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʝʢʦʩʠʩʪʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʚʫʟʦʣ. 

ʉʘʤʝ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʙʽʦʛʝʥʝʟʫ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʽʾ ʪʘ ʮʠʨʢʫʣʷʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʞʠʚʦʾ ʧʨʠʨʦʜʠ. 

ɿʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʙʝʨʽʛʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ ʧʽʜ ʪʠʩʢʦʤ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ 

ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ. ɿʘʚʜʷʢʠ ʚʥʫʪʨʽʰʥʽʡ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʘʙʦ ʥʽʚʝʣʶʚʘʪʠ ʜʝʩʪʨʫʢʪʠʚʥʠʡ 

ʚʧʣʠʚ, ʘʙʦ ʦʧʝʨʘʪʠʚʥʦ ʨʝʛʝʥʝʨʫʚʘʪʠ ʧʽʩʣʷ ʪʠʤʯʘʩʦʚʦʾ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ. ɺ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ 

ʧʨʠʥʮʠʧ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʯʝʥʦʛʦ ɸ. ʃʝ ʐʘʪʝʣʴʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʙʫʜʴ-ʷʢʽ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ, ʱʦ ʚʠʚʦʜʷʪʴ 

ʩʠʩʪʝʤʫ ʟʽ ʩʪʘʥʫ ʨʽʚʥʦʚʘʛʠ, ʚʠʢʣʠʢʘʶʪʴ ʫ ʮʽʡ ʩʠʩʪʝʤʽ ʧʨʦʮʝʩʠ, ʱʦ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʩʣʘʙʠʪʠ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ 

ʽ ʧʦʚʝʨʥʫʪʠ ʩʠʩʪʝʤʫ ʚ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ. ʇʨʦʪʝ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʧʨʝʩʠʥʛ ʪʘ ʛʣʦʙʘʣʴʥʽ ʢʘʪʘʢʣʽʟʤʠ ʤʦʞʫʪʴ 

ʚʠʩʥʘʞʠʪʠ ʮʝʡ ʨʝʩʫʨʩ, ʚʝʜʫʯʠ ʜʦ ʥʝʟʚʦʨʦʪʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [2]. 

ɽʚʦʣʶʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʨʦʜʥʫ ʨʦʪʘʮʽʶ ʚʠʜʽʚ: ʤʝʥʰ ʘʜʘʧʪʦʚʘʥʽ ʬʦʨʤʠ ʧʦʩʪʫʧʘʶʪʴʩʷ 

ʤʽʩʮʝʤ ʙʽʣʴʰ ʧʨʠʩʪʦʩʦʚʘʥʠʤ, ʱʦ ʽʩʪʦʨʠʯʥʦ ʩʧʨʠʷʣʦ ʥʘʨʦʱʝʥʥʶ ʙʽʦʩʬʝʨʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. ʆʜʥʘʢ ʨʽʟʢʝ 

ʨʫʡʥʫʚʘʥʥʷ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ ʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦʨʫʰʫʻ ʮʝʡ ʙʘʣʘʥʩ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʪʝʤʧʠ ʚʪʨʘʪʠ ʙʽʦʪʠ ʧʝʨʝʚʠʱʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʾʾ ʨʝʛʝʥʝʨʘʮʽʾ, ʱʦ ʟʘʛʨʦʞʫʻ ʩʠʩʪʝʤʥʠʤ ʢʦʣʘʧʩʦʤ 

ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʦʩʪʘʪʦʯʥʦʶ ʚʪʨʘʪʦʶ ʾʾ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʈʫʡʥʫʚʘʥʥʷ ʟʘʚôʷʟʢʽʚ ʫ ʩʝʨʝʜʠʥʽ ʝʢʦʩʠʩʪʝʤʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʻ ʚʪʨʫʯʘʥʥʷ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʝʤʦʞʣʠʚʠʤ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʥʝ ʟ ʨʦʟʚʠʪʢʦʤ, ʘ ʟ ʜʝʩʪʨʫʢʮʽʻʶ, ʷʢʘ ʟʘʣʠʰʘʻ ʧʽʩʣʷ ʩʝʙʝ 

ʚʠʩʥʘʞʝʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʥʝʩʧʨʦʤʦʞʥʽ ʪʝʨʠʪʦʨʽʾ. 

ɼʝʩʪʨʫʢʪʠʚʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʧʨʝʩʠʥʛ ʪʘ ʩʪʠʭʽʡʥʽ ʣʠʭʘ ʧʨʦʚʦʢʫʶʪʴ ʢʨʠʪʠʯʥʝ ʩʧʨʦʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʝʢʦʩʠʩʪʝʤ. ʂʦʣʠ ʧʦʨʽʛ ʩʪʽʡʢʦʩʪʽ ʧʝʨʝʡʜʝʥʦ, ʩʠʩʪʝʤʘ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʾʾ ʧʦʚʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʟʙʽʜʥʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ - ʮʝ ʧʝʨʝʜʫʩʽʤ ʰʣʷʭ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʷʢʠʡ ʟʘʟʥʘʚ 

ʨʫʡʥʫʚʘʥʴ. ʇʨʠʨʦʜʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʪʘ ʧʦʚʝʨʪʘʪʠ ʚʪʨʘʯʝʥʽ ʚʠʜʠ, ʘʣʝ 

ʮʝʡ ʨʝʩʫʨʩ ʥʝ ʻ ʙʝʟʤʝʞʥʠʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʠʤ ʟʘʧʘʩʦʤ ʤʽʮʥʦʩʪʽ (ʩʪʽʡʢʦʩʪʽ) 

ʩʠʩʪʝʤʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʾʡ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʨʽʚʥʦʚʘʛʠ ʧʽʩʣʷ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ 

ʃʽʩ ʻ ʦʜʥʽʻʶ ʟ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʝʢʦʩʠʩʪʝʤ, ʷʢʘ ʤʘʻ ʩʢʣʘʜʥʫ, ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʫ ʥʘʟʝʤʥʫ ʩʠʩʪʝʤʫ, ʜʝ ʜʝʨʝʚʥʽ 

ʨʦʩʣʠʥʠ ʻ ʦʩʥʦʚʦʶ, ʘ ʚʩʽ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ (ʙʽʦʪʘ) ʧʦʚôʷʟʘʥʽ ʟ ʥʝʞʠʚʦʶ ʧʨʠʨʦʜʦʶ, ʭʘʨʯʦʚʠʤʠ ʣʘʥʮʶʛʘʤʠ ʪʘ 

ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʶ [3]. 

ʋʢʨʘʾʥʘ ʻ ʤʘʣʦʣʽʩʥʦʶ ʢʨʘʾʥʦʶ, ʧʨʦʪʝ ʣʽʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ʋ ʢʨʘʾʥʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʩʦʩʥʦʚʽ (ʙʦʨ), ʜʫʙʦʚʽ, ʙʫʢʦʚʽ ʪʘ ʷʣʠʥʦʚʽ ʣʽʩʠ. ʅʘʡʙʽʣʴʰ ʣʽʩʠʩʪʠʤʠ ʨʝʛʽʦʥʘʤʠ ʻ ʋʢʨʘʾʥʩʴʢʽ 

ʂʘʨʧʘʪʠ ʪʘ ʇʦʣʽʩʩʷ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ 2020 ʨʽʢ ʣʽʩʠʩʪʽʩʪʴ ʋʢʨʘʾʥʠ ʟʘʡʤʘʣʘ 

ʧʨʠʙʣʠʟʥʦ 9,5-10 ʤʣʥ ʛʝʢʪʘʨʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ, ʱʦ ʩʪʘʥʦʚʠʣʘ 16,7%. ʆʜʥʘʢ ʩʪʘʥʦʤ 

ʥʘ 2026 ʨʽʢ ʚʽʜʩʦʪʦʢ ʣʽʩʠʩʪʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʞʝ ʙʣʠʟʴʢʦ 15,9%. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʪʘʥ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʻ 

ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤ ʟʘ ʧʣʦʱʝʶ, ʘʣʝ ʚʦʥʠ ʟʘʟʥʘʶʪʴ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ [1]. 

ɿʙʝʨʝʞʝʥʥʷ ʧʣʦʱʽ ʥʝ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʙʣʝʤ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʦʙʩʪʘʚʠʥʠ ʟʤʝʥʰʝʥʥʷ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʢʣʶʯʘʶʪʴ: ʚʧʣʠʚ ʚʦʻʥʥʠʭ ʜʽʡ (ʧʦʞʝʞʽ ʚʽʜ ʦʙʩʪʨʽʣʽʚ, ʤʽʥʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ ʫʣʘʤʢʘʤʠ ʪʦʱʦ); ʥʝʟʘʢʦʥʥʽ ʨʫʙʢʠ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʦʶ 

ʜʣʷ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʇʦʣʽʩʩʷ; ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ (ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʯʝʨʝʟ ʟʤʽʥʫ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ). 

ʊʘʢ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʫʨʘʞʝʥʦ 12-15% ʣʽʩʽʚ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʝʛʘʪʠʚʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʦʭʦʧʣʝʥʦ 5-7% ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ. ɯʟ-ʟʚ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʚʪʨʘʯʝʥʦ ʙʣʠʟʴʢʦ 30% 

ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʩʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 3 ʤʣʥ ʛʝʢʪʘʨʽʚ ʚʽʜ ʫʩʽʭ ʣʽʩʽʚ ʋʢʨʘʾʥʠ. ɿʥʠʱʝʥʦ ʙʣʠʟʴʢʦ 20% 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ [1]. 

ʇʽʜ ʝʢʦʩʠʩʪʝʤʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʧʦʚʝʨʥʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʜʦ ʾʭʥʴʦʛʦ 

ʧʝʨʚʠʥʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʧʦʪʫʞʥʠʤ ʚʘʞʝʣʝʤ ʜʣʷ ʧʦʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, 

ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʧʨʠʨʦʜʠ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʩʫʨʩʠ, ʱʦ ʙʫʣʠ ʚʪʨʘʯʝʥʽ 

ʚʥʘʩʣʽʜʦʢ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʚʝʨʥʝʥʥʷ ʜʦ ʧʨʠʨʦʜʥʦʾ ʥʦʨʤʠ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʝʨʝʛʪʠ ʛʝʥʦʬʦʥʜ ʙʽʦʩʬʝʨʠ, ʘ ʡ ʚʽʜʥʦʚʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʾ ʧʦʜʘʣʴʰʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 



ʉʝʢʮʽʷ 8. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɽʢʦʣʦʛʽʷ 
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ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʻ ʾʭ ʚʠʩʘʜʢʘ. ɺ ʋʢʨʘʾʥʽ ʧʦʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

ʯʘʩʪʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʘʨʽʣʠʭ ʧʽʜʭʦʜʘʭ. ɿʤʽʥʠ ʢʣʽʤʘʪʫ, ʚʦʻʥʥʽ ʥʘʩʣʽʜʢʠ ʧʦʪʨʝʙʫʶʪʴ ʟʤʽʥ ʫ ʚʽʜʥʦʚʣʝʥʥʽ, 

ʩʘʤʝ ʪʦʤʫ ʩʪʘʨʽ ʧʽʜʭʦʜʠ ʥʝ ʧʨʘʮʶʶʪʴ. 

WWF-ʋʢʨʘʾʥʘ ʚʚʘʞʘʻ, ʱʦ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʧʨʽʦʨʠʪʝʪʠ - ʩʘʤʝ ʷʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʻ ʩʪʘʪʠ ʥʦʚʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʜʝʨʞʘʚʠ.  

ɺʽʜʦʤʘ ʫʢʨʘʾʥʩʴʢʘ ʝʢʩʧʝʨʪʢʘ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʾ ɻʘʥʥʘ ʃʦʙʯʝʥʢʦ ʩʪʚʝʨʜʞʫʻ: çʗʢʱʦ ʤʠ ʩʴʦʛʦʜʥʽ ʙʫʜʝʤʦ 

ʧʦʚʪʦʨʶʚʘʪʠ ʪʫ ʩʘʤʫ ʩʭʝʤʫ, ʷʢʫ ʚʪʽʣʶʚʘʣʠ 50 ʨʦʢʽʚ ʪʦʤʫ - ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʨʦʩʣʠʥʘʤʠ, ʧʽʜʙʦʨʦʤ ʚʠʜʽʚ - 

ʤʠ ʤʘʻʤʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʽ ʜʝʨʝʚʘ ʤʘʶʪʴ ʚʠʨʦʩʪʠ ʯʝʨʝʟ ʩʪʦ ʨʦʢʽʚ. ʇʦʤʠʣʢʫ ʤʠ ʧʦʙʘʯʠʤʦ ʥʝ ʟʘʚʪʨʘ, ʘ ʯʝʨʝʟ 

ʜʝʩʷʪʠʨʽʯʯʷè [1]. 

ʋ ʯʝʨʚʥʽ 2023 ʨʦʢʫ ʧʽʜʨʠʚ ʨʦʩʽʷʥʘʤʠ ʜʘʤʙʠ ʂʘʭʦʚʩʴʢʦʾ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʨʠʚʝʣʦ ʜʦ ʟʥʘʯʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʚʥʘʩʣʽʜʦʢ ʟʘʪʦʧʣʝʥʥʷ ʙʫʣʦ ʫʨʘʞʝʥʦ ʙʣʠʟʴʢʦ 50-55 ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ ʣʽʩʽʚ 

ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʽʢʘʚʠʡ ʧʨʠʢʣʘʜ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʥʘ ʤʽʩʮʽ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. 

ʅʘʩʣʽʜʦʢ ʢʘʪʘʢʣʽʟʤʫ ʚʦʜʥʦʯʘʩ ʟʘʧʫʩʪʠʚʩʷ ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʮʝʩ ʝʢʦʣʦʛʽʯʥʦʾ ʨʝʮʝʩʽʾ. ʅʘ ʜʥʽ ʢʦʣʠʰʥʴʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ (ʧʦʥʘʜ 150 ʪʠʩ. ʛʘ) ʚʠʨʦʩʣʦ ʚʝʨʙʦʚʝ çʤʦʨʝè, ʷʢʝ ʩʪʨʽʤʢʦ ʩʪʘʣʦ ʟʘʨʦʩʪʘʪʠ ʙʽʣʦʶ ʚʝʨʙʦʶ ʪʘ 

ʽʥʰʠʤʠ ʟʘʧʣʘʚʥʠʤʠ ʚʠʜʘʤʠ. ʄʦʣʦʜʠʡ ʣʽʩ ʜʝʤʦʥʩʪʨʫʻ ʥʘʜʟʚʠʯʘʡʥʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ, ʱʦ ʩʧʨʠʷʻ ʫʪʨʠʤʘʥʥʶ 

ˇʨʫʥʪʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʶ ʧʠʣʦʚʠʤ ʙʫʨʷʤ. ʎʷ ʤʦʜʝʣʴ ʧʦʢʘʟʫʻ ʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʠ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʙʝʟ 

ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. 

ʉʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʾʾ ʙʽʦʣʦʛʽʯʥʽʡ ʩʢʣʘʜʥʦʩʪʽ. ʋ ʧʨʘʢʪʠʮʽ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ 

ʮʝ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʚʠʩʘʜʢʠ ʦʜʥʦʨʽʜʥʠʭ ʤʘʩʠʚʽʚ ʥʘ ʢʦʨʠʩʪʴ ʟʤʽʰʘʥʠʭ ʣʽʩʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʬʦʨʤʫʻ çʽʤʫʥʥʫ ʩʠʩʪʝʤʫè ʣʘʥʜʰʘʬʪʫ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʤʝʥʰ ʚʨʘʟʣʠʚʠʤ ʜʦ ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʯʠ ʢʣʽʤʘʪʠʯʥʠʭ 

ʘʥʦʤʘʣʽʡ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ, ʧʝʨʰ ʟʘ ʚʩʝ, - ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ: ʥʘʜʘʥʥʷ 

ʧʨʽʦʨʠʪʝʪʫ ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʫ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. ʊʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʥʘʩʽʥʥʻʚʠʭ ʮʝʥʪʨʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ɼʝʨʞʘʚʥʘ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʛʨʘʤʘ çɿʝʣʝʥʘ ʢʨʘʾʥʘè, ʽʥʽʮʽʡʦʚʘʥʘ ʇʨʝʟʠʜʝʥʪʦʤ ʫ 2021 ʨʦʮʽ, ʩʪʘʚʠʣʘ ʟʘ ʤʝʪʫ 

ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʣʽʩʽʚ ʥʘ 1 ʤʣʥ ʛʝʢʪʘʨʽʚ ʟʘ 10 ʨʦʢʽʚ ʪʘ ʚʠʩʘʜʠʪʠ 1 ʤʽʣʴʷʨʜ ʥʦʚʠʭ ʜʝʨʝʚ ʟʘ 3 ʨʦʢʠ. ʎʝʡ 

ʧʨʦʻʢʪ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ, ʙʦʨʦʪʴʙʫ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʇʦʧʨʠ ʚʽʡʥʫ, ʣʽʩʦʚʘ ʛʘʣʫʟʴ ʧʨʦʜʦʚʞʫʻ ʨʦʙʦʪʫ, ʘ ʧʨʦʛʨʘʤʘ çɿʝʣʝʥʘ ʢʨʘʾʥʘè ʩʪʘʣʘ ʚʘʞʣʠʚʦʶ ʽʥʽʮʽʘʪʠʚʦʶ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤ [1]. 

ʃʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʥʘʨʘʟʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʢʨʠʪʠʯʥʠʤ ʪʠʩʢʦʤ, ʟʫʤʦʚʣʝʥʠʤ ʷʢ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʪʘʢ ʽ ʤʘʩʰʪʘʙʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʚʦʻʥʥʠʭ ʜʽʡ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʚʪʨʘʪʠ ʙʣʠʟʴʢʦ 30% ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʣʽʩʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʡʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʏʠʤ ʩʢʣʘʜʥʽʰʘ 

ʩʪʨʫʢʪʫʨʘ ʝʢʦʩʠʩʪʝʤʠ, ʪʠʤ ʚʠʱʘ ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʪʘ ʘʜʘʧʪʘʮʽʾ. ɿʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ 

ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʧʦʞʠʚʯʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦ ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ.  

ɺʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʧʦʪʨʝʙʫʻ ʽʥʥʦʚʘʮʽʡ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʧʦʚʝʨʥʫʪʠ ʾʭ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ, 

ʨʦʟʚʠʚʘʶʯʠ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʧʦʨʫʰʝʥʴ. ɸʙʠ ʟʤʝʥʰʠʪʠ ʚʽʜʩʦʪʢʠ ʫʨʘʞʝʥʥʷ ʣʽʩʽʚ ʚʘʨʪʦ 

ʪʨʠʤʘʪʠ ʪʘʢʽ ʝʢʦʩʠʩʪʝʤʠ ʧʽʜ ʦʭʦʨʦʥʦʶ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʾʭ ʦʯʠʱʝʥʥʷ.  
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