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ʈɽʌɽʈɸʊ 

 

ɿʘʢʣʶʯʥʠʡ ʟʚʽʪ ʟ ʅɼʈ: 173 ʩ., 20 ʪʘʙʣ., 50 ʨʠʩ., 105 ʜʞʝʨʝʣ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʟʚʘʣʠʱ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʾʚ, ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

 ʄʝʪʘ ʨʦʙʦʪʠ ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʨʬʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʝʭʥʦʩʬʝʨʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʥʦʛʨʘʬʽʯʥʠʡ, ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ, ʩʪʘʥʜʘʨʪʥʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ  ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʩʫ ʪʘ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. 

ɺʠʢʦʥʘʥʦ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ: 

- ʧʨʦʚʝʜʝʥʦ ʪʘʢʩʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʛʨʠʙʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟʽ ʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ;  

- ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʧʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ; 

- ʜʦʩʣʽʜʞʝʥʦ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʤʽʩʴʢʦʛʦ ʟʚʘʣʠʱʘ 

ʤʽʩʪʘ ʂʠʻʚʘ ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʛʘʩʫ; 

- ʜʦʩʣʽʜʞʝʥʦ ʤʝʭʘʥʽʟʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʜʝʛʨʘʜʘʮʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʛʘʩʫ ʟʘ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ; 

- ʜʦʩʣʽʜʞʝʥʦ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʧʦʛʣʠʥʘʪʠ ʙʽʦʛʝʥʥʽ ʝʣʝʤʝʥʪʠ ʟʽ ʩʪʽʯʥʠʭ ʚʦʜ; 

- ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ  ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ 

ʤʽʩʴʢʦʛʦ ʟʚʘʣʠʱʘ ʤʽʩʪʘ ʂʠʻʚʘ, ʱʦʜʦ ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ ʪʚʝʨʜʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʚʽʜʭʦʜʽʚ. ʇʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ʘʥʘʣʽʪʠʯʥʫ ʟʘʧʠʩʢʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʪʚʝʨʜʠʭ ʦʨʛʘʥʽʯʥʠʭ (ʭʘʨʯʦʚʠʭ) ʚʽʜʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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- ʧʽʜʛʦʪʦʚʣʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʜʦʚʽʜʢʫ ʜʦ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʧʨʦ ʩʪʘʥ, 

ʟʘʢʦʥʦʜʘʚʯʫ ʪʘ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ, ʤʦʨʬʦʣʦʛʽʶ, ʩʠʩʪʝʤʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ ʫ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ;  

-  ʧʽʜʛʦʪʦʚʣʝʥʦ  ʘʥʘʣʽʪʠʯʥʫ  ʟʘʧʠʩʢʫ  ʜʦ  ʂʘʙʽʥʝʪʫ  ʄʽʥʽʩʪʨʽʚ  ʋʢʨʘʾʥʠ  çʆʮʽʥʢʘ  ʩʪʘʥʫ 

ʙʽʦʣʦʛʽʯʥʦʾ  ʙʝʟʧʝʢʠ  ʫ  ʪʨʘʥʩʧʦʨʪʥʽʡ  ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ  ʪʝʭʥʦʩʬʝʨʠ  ʪʘ  ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʤʝʪʦʶ ʟʥʝʰʢʦʜʞʝʥʥʷ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚè;  

- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʦʨʬʦʣʦʛʽʾ ʚʽʜʭʦʜʽʚ ʪʨʘʥʩʧʦʨʪʫ;  

- ʨʦʟʨʦʙʣʝʥʦ ʝʣʝʢʪʨʦʥʥʠʡ ʛʣʦʩʘʨʽʡ ʦʩʥʦʚʥʠʭ ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ;  

- ʨʦʟʨʦʙʣʝʥʦ ʝʣʝʢʪʨʦʥʥʫ ʦʩʚʽʪʥʴʦ-ʧʦʧʫʣʷʨʠʟʘʮʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʧʨʦ ʩʠʩʪʝʤʫ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʫ ʪʝʭʥʦʩʬʝʨʽ;   

-  ʨʦʟʨʦʙʣʝʥʦ  ʧʨʘʢʪʠʯʥʽ  ʨʝʢʦʤʝʥʜʘʮʽʾ  ʱʦʜʦ  ʢʦʤʧʣʝʢʩʫ  ʟʘʭʦʜʽʚ  ʟ  ʤʝʪʦʶ  ʫʪʠʣʽʟʘʮʽʾ 

ʚʽʜʭʦʜʽʚ  ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ  ʤʘʪʝʨʽʘʣʽʚ  (ʇʄʄ)  (ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ  ʤʦʪʦʨʥʦʾ  ʦʣʠʚʠ,  

ʛʫʩʪʠʭ ʦʩʘʜʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ, ʛʘʩʫ) ʪʘ ʪʚʝʨʜʠʭ ʦʨʛʘʥʽʯʥʠʭ (ʭʘʨʯʦʚʠʭ) ʚʽʜʭʦʜʽʚ ʚ 

ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ;  

-  ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪ  ɼʉʊʋ  çɽʢʦʣʦʛʽʩʪʠʢʘ,  ʫʪʠʣʽʟʘʮʽʷ  ʪʘ  ʨʝʮʠʢʣʽʥʛ.  ʊʝʭʥʦʩʬʝʨʘ.  

ʊʨʘʥʩʧʦʨʪ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘè;  

-  ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪ  ɼʉʊʋ  çɺʠʟʥʘʯʝʥʥʷ  ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ  ʫʨʘʞʝʥʥʷ  

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠè;   

-  ʨʦʟʨʦʙʣʝʥʦ  ʧʨʦʻʢʪ  ʪʝʭʥʦʣʦʛʽʯʥʦʾ  ʩʭʝʤʠ  ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ  ʇʄʄ  

(ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʛʫʩʪʠʭ ʦʩʘʜʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ, ʛʘʩʫ) ʪʘ ʪʚʝʨʜʠʭ 

ʦʨʛʘʥʽʯʥʠʭ (ʭʘʨʯʦʚʠʭ) ʚʽʜʭʦʜʽʚ;  

-  ʨʦʟʨʦʙʣʝʥʦ  ʧʨʦʻʢʪ  ʪʝʭʥʦʣʦʛʽʯʥʦʾ  ʩʭʝʤʠ  ʦʯʠʱʝʥʥʷ  ʩʪʽʯʥʠʭ  ʚʦʜ  ʚʽʜ  ʙʽʦʛʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ;  

-  ʧʽʜʛʦʪʦʚʣʝʥʦ ʤʦʥʦʛʨʘʬʽʶ  çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʝ  ʦʙˇʨʫʥʪʫʚʘʥʥʷ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʪʦʨʥʠʭ ʽ ʨʘʢʝʪʥʠʭ ʧʘʣʠʚè;  

-  ʧʽʜʛʦʪʦʚʣʝʥʦ  ʝʣʝʢʪʨʦʥʥʠʡ  ʧʽʜʨʫʯʥʠʢ  çʊʝʭʥʦʣʦʛʽʾ  ʟʘʭʠʩʪʫ  ʣʶʜʠʥʠ  ʫ  ʪʝʭʥʦʩʬʝʨʽ. 

ɽʢʦʣʦʛʽʩʪʠʢʘ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽè ʪʘ ʡʦʛʦ ʚʠʜʘʥʥʷ. 

 

ɿɺɸʃʀʑɸ, ʂʆʄʇʃɽʂʉ ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ, ɼɽʉʊʈʋʂʊʆʈʀ, ɼʀɿɽʃʔʅɽ 

ʇɸʃʀɺʆ, ɻɸʉ, ʊɽʍʅʆʉʌɽʈɸ, ʊʈɸʅʉʇʆʈʊʅɸ ɯʅʌʈɸʉʊʈʋʂʊʋʈɸ, ɺɯɼʍʆɼʀ. 
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ABSTRACT 

Industrial education from NDR: 173 p., 20 tab., 50 fig., 105 lit. sourses.  

The subject of advancement is the building of microorganisms, isolated and 

transport infrastructure in Kiev, to biodestructive fire-mastic materials and food inputs. 

Purpose - the detailed classification of morphology, technology and 

communication systems with the entrances of the transport infrastructure of the 

technosphere.  

Methods of advancement: monographic, analytical methods, standard microbial 

and advanced physical, chemical and operational powers of gas firing and diesel firing. 

Reached main project 1-st stage vikonannya project: 

- taxonomic analysis of fungi isolated from landfills of transport infrastructure of 

Kyiv was carried out; 

- the comparative characteristic of influence of physical and chemical properties 

of fuels and lubricants on vital activity of microorganisms-destructors is carried out; 

- the ability of a complex of microorganisms isolated from the city landfill of the 

city of Kyiv to destruction / degradation of diesel fuel and kerosene was studied; 

- the mechanism of intensification of degradation of diesel fuel and kerosene at 

different temperatures is investigated; 

- the ability of microalgae to absorb nutrients from wastewater was studied; 

- assessment of the biotechnological potential of microorganisms isolated from 

the city landfill of Kyiv for the disposal of petroleum products and solid organic waste. 

An appropriate analytical note has been prepared; 

- an algorithm and method for isolating the complex and pure cultures of 

microorganisms capable of destruction / degradation of hydrocarbons, petroleum 

products (diesel fuel, kerosene) and food has been developed; 

- a method of utilization of waste fuels and lubricants and solid organic (food) 

waste using isolated from samples taken at landfills of transport infrastructure has been 

developed; 

- an analytical report to the Cabinet of Ministers of Ukraine on the state, 

legislative and regulatory framework, morphology, waste management system of the 

transport sector of the economy in the world and in Ukraine has been prepared; 
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- an analytical note to the Cabinet of Ministers of Ukraine "Assessment of the 

state of biological safety in the transport infrastructure of the technosphere and the 

biotechnological potential of microorganisms to neutralize liquid and solid organic 

waste" has been prepared; 

- classification of morphology of transport wastes is offered; 

- an electronic glossary of basic terms and concepts has been developed; 

- an electronic educational and promotional platform on the waste management 

system in the technosphere has been developed; 

- practical recommendations for a set of measures to dispose of waste fuels and 

lubricants (fuel) (spent engine oil, thick sediments of diesel fuel, kerosene) and solid 

organic (food) waste at different temperatures has been developed; 

- the project of DSTU ñEcology, utilization and recycling. Technosphere. 

Transport. Infrastructure" has been developed; 

- the project DSTU "Determination of microbiological damage of operational 

materials of aviation equipment" has been developed; 

- the project of the technological scheme of utilization of waste of fuel and 

lubricants (the fulfilled motor oil, thick deposits of diesel fuel, kerosene) and solid 

organic (food) wastes has been developed. 

- the project of the technological scheme of sewage treatment from nutrients by 

means of microalgae has been developed; 

- a monograph "Experimental and analytical justification for microbiological 

stability of motor and rocket fuels" has been prepared; 

- prepared an electronic textbook "Technologies for human protection in the 

technosphere. Ecology in transport infrastructure "and its publication. 

LANDFILLS, MICROORGANISMS COMPLEX, DESTRUKTOR, DIESEL 

FUEL, JET FUEL, TECHNOSPHERE, INFRASTRUCTURE OF TRANSPORT, 

WASTE 
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ɿʄɯʉʊ 

 

ʇʝʨʝʣʽʢ ʩʢʦʨʦʯʝʥʴ, ʫʤʦʚʥʠʭ ʧʦʟʥʘʢ, ʦʜʠʥʠʮʴ ʽ ʪʝʨʤʽʥʽʚéééééééééééé. 96 

ɺʩʪʫʧééééééééééééééééééééééééééé.é............................ 10 

1. ʈʦʟʜʽʣ. ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʤʽʪʪʻʟʚʘʣʠʱ ʚ ʋʢʨʘʾʥʽééééééééééééé 11 
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ʇʝʨʝʣʽʢ ʩʢʦʨʦʯʝʥʴ,  ʫʤʦʚʥʠʭ  ʧʦʟʥʘʯʝʥʴ,  ʦʜʠʥʠʮʴ  ʽ ʪʝʨʤʽʥʽʚ  

 

 

ʊʇɺ ï ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ; 

ɺʆɿ ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʟʜʦʨʦʚôʷ;  

ɻɼʂ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ;  

ɻɼɺ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʠʢʠʜ;  

ɿʈ ï ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ;  

ʅʇʉ ï ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ;  

ʅʉ ï ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ;  

ʇʄʄ ï ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; 

ʈʂ ï ʨʘʢʝʪʥʽ ʧʘʣʠʚʘ 

ʆɹʈɺ ï ʦʨʽʻʥʪʦʚʥʦ ʙʝʟʧʝʯʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ;  

ɺʄ ï ʚʘʞʢʽ ʤʝʪʘʣʠ. 
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ɺʩʪʫʧ 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʢʘʣʝʥʜʘʨʥʠʤ ʧʣʘʥʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ                              

ʽ ʨʦʟʨʦʙʦʢ ʟʘ ʧʨʦʻʢʪʦʤ ˉ 2020.01/0242. 

ʇʨʦʙʣʝʤʘ ʽʟ ʚʽʜʭʦʜʘʤʠ ʩʪʦʾʪʴ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʟ ʪʦʛʦ ʩʘʤʦʛʦ ʯʘʩʫ, ʷʢ ʚʦʥʦ 

ʟôʷʚʠʣʦʩʷ ʥʘ ʟʝʤʣʽ, ʽ ʟ ʯʘʩʦʤ ʚʦʥʘ ʩʪʘʻ ʚʩʝ ʩʝʨʡʦʟʥʽʰʦʶ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʧʨʦʙʣʝʤʘ ʩʤʽʪʪʻʟʚʘʣʠʱ ī ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ                               

ʽ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʩʝʨʝʜ ʧʨʦʙʣʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.                          

ʎʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʋ ʢʦʞʥʦʤʫ ʣʶʜʩʴʢʦʤʫ ʧʦʤʝʰʢʘʥʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʧʦʪʨʽʙʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʪʘʨʠʭ ʛʘʟʝʪ ʪʘ ʞʫʨʥʘʣʽʚ, ʧʦʨʦʞʥʽʭ 

ʢʦʥʩʝʨʚʥʠʭ ʙʘʥʦʢ, ʧʣʷʰʦʢ, ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʦʙʛʦʨʪʦʢ ʪʘ ʫʧʘʢʦʚʦʢ, ʟʘʢʽʥʯʫʶʯʠ 

ʙʠʪʠʤ ʧʦʩʫʜʦʤ, ʟʥʦʰʝʥʠʤ ʦʜʷʛʦʤ ʪʘ ʧʦʣʘʤʘʥʦʶ ʧʦʙʫʪʦʚʦʶ ʯʠ ʦʬʽʩʥʦʶ ʪʝʭʥʽʢʦʶ. 

ʂʦʞʥʦʛʦ ʜʥʷ ʤʠ ʟʤʫʰʝʥʽ ʩʪʠʢʘʪʠʩʷ ʟ ʚʽʜʭʦʜʘʤʠ: ʚʜʦʤʘ, ʥʘ ʚʫʣʠʮʽ. ɺʩʶʜʠ ʥʘʩ 

ʦʪʦʯʫʶʪʴ ʧʘʧʽʨʮʽ, ʦʙʛʦʨʪʢʠ ʟ ʧʣʘʩʪʠʢʘ, ʩʢʣʦ, ʧʦʣʽʝʪʠʣʝʥʦʚʝ ʧʘʢʫʚʘʥʥʷ, ʇɽʊ-

ʧʣʷʰʢʠ ʪʘ ʽʥ. 

ɯʟ ʨʦʟʨʦʩʪʘʥʥʷʤ ʤʽʩʪ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ. ʇʨʦʤʠʩʣʦʚʽ ʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ ʩʪʚʦʨʶʶʪʴ ʙʝʟʣʽʯ 

ʧʨʦʙʣʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʣʽʢʚʽʜʘʮʽʾ. 

ʉʤʽʪʪʷ ʫʪʚʦʨʶʻʪʴʩʷ ʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ,                       

ʘ ʪʘʢʦʞ ʫ ʦʬʽʩʘʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʩʧʦʨʫʜʘʭ, ʨʦʟʚʘʞʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʤʘʛʘʟʠʥʘʭ,  

ʜʠʪʷʯʠʭ ʩʘʜʢʘʭ, ʰʢʦʣʘʭ, ʽʥʩʪʠʪʫʪʘʭ, ʧʦʣʽʢʣʽʥʽʢʘʭ ʪʘ ʣʽʢʘʨʥʷʭ, ʛʦʪʝʣʷʭ, ʥʘ 

ʚʦʢʟʘʣʘʭ, ʨʠʥʢʘʭ ʯʠ ʧʨʦʩʪʦ ʥʘ ʚʫʣʠʮʷʭ. 

ʊʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ ʟʜʽʡʩʥʶʻ ʚʝʣʠʢʝ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʉʧʝʮʠʬʽʢʘ ʨʦʙʦʪʠ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʽʟ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʪʨʘʥʩʧʦʨʪʫ ʘʙʦ ʤʘʶʪʴ ʥʘ ʙʘʣʘʥʩʽ ʯʠ ʝʢʩʧʣʫʘʪʫʶʪʴ ʪʨʘʥʩʧʦʨʪ, 

ʧʝʨʝʜʙʘʯʘʻ ʫʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʩʤʽʪʪʷ ʧʦʨʫʰʫ ̒ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʢʦʥʽʚ, ʘ ʩʘʤʝ 

ʩʪʘʣʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʽ. ɸʜʞʝ, ʚʠʣʫʯʘʶʯʠ ʟ ʧʨʠʨʦʜʠ ʯʠʤʘʣʦ 
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ʨʝʯʦʚʠʥ, ʣʶʜʠʥʘ ʟʤʽʥʶʻ ʾʭ ʜʦ ʥʝʚʧʽʟʥʘʥʥʦʩʪʽ ʪʘ ʧʦʚʝʨʪʘʻ ʜʦ ʧʨʠʨʦʜʠ ʫ ʚʠʛʣʷʜʽ 

ʩʤʽʪʪʷ, ʷʢʝ ʥʝ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʠʭʽʜʥʽ ʨʝʯʦʚʠʥʠ ʧʨʠʨʦʜʥʽʤ ʰʣʷʭʦʤ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʋʢʨʘʾʥʘ ʥʝ ʚʽʜʩʪʘʻ ʚʽʜ 

ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʑʦʨʦʢʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 10 ʤʣʥ ʪʦʥʥ 

ʩʤʽʪʪʷ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʷʢ ʟʘʢʦʨʜʦʥʥʠʭ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʽʚʮʽʚ, ʝʢʦʣʦʛʽʯʥʘ 

ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ, ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʦʾ, ʘʜʞʝ ʧʝʨʝʨʦʙʢʦʶ ʚʽʜʭʦʜʽʚ ʫ ʥʘʩ 

ʟʘʡʤʘʶʪʴʩʷ ʥʘ ʜʫʞʝ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. ʆʬʽʮʽʡʥʽ ʜʘʥʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ 

ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ï 5,5 ʪʠʩʷʯ ʦʬʽʮʽʡʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ ʧʣʦʱʝʶ 8500 ʛʘ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʮʽʡ ʩʬʝʨʽ ʩʪʚʦʨʶʻ 

ʥʝʙʝʟʧʝʢʫ ʨʦʟʨʦʩʪʘʥʥʷ ʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʪʘ ʩʪʠʭʽʡʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʪʦʱʦ. 

 

 ʈʦʟʜʽʣ 1. ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʤʽʪʪʻʟʚʘʣʠʱ ʚ ʋʢʨʘʾʥʽ 

 

ɿʚʘʣʠʱʝ ī ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʝ ʤʽʩʮʝ ʜʣʷ ʧʦʭʦʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ                                   

ʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ [1]. 

ʉʤʽʪʪʻʚʠʡ ʧʦʣʽʛʦʥ, ʦʙʣʘʜʥʘʥʠʡ ʟʘ ʚʩʽʤʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʽʥ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʦʣʽʛʦʥʠ 

ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʚʥʠʭ ʚʠʤʦʛ, ʥʦʨʤ ʽ 

ʩʪʘʥʜʘʨʪʽʚ. ʆʪʞʝ, ʧʦʣʽʛʦʥ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʛʣʠʙʣʝʥʥʷ ʚ ˇʨʫʥʪʽ, ʜʥʦ ʽ ʩʪʽʥʠ ʷʢʦʛʦ 

ʧʦʢʨʠʪʽ ʩʧʝʮʽʘʣʴʥʦʶ ʦʩʥʦʚʦʶ. ʗʢ ʦʩʥʦʚʘ ʤʦʞʝ ʩʣʫʞʠʪʠ ʤʽʮʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʘ 

ʧʣʽʚʢʘ, ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥ. ʇʦʚʝʨʭ ʦʩʥʦʚʠ ʚʠʩʠʧʘʻʪʴʩʷ ʰʘʨ ʧʦʜʨʽʙʥʝʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʚʠʨʽʚʥʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʢʘʪʢʦʤ, ʧʨʝʩʫʻʪʴʩʷ, ʟʘʩʠʧʘʻʪʴʩʷ ʟʝʤʣʝʶ ʘʙʦ ʧʽʩʢʦʤ ʽ 

ʟʥʦʚʫ ʟʘʢʨʠʚʘʻʪʴʩʷ ʰʘʨʦʤ ʧʣʽʚʢʠ ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ [1]. ʇʽʜ ʥʠʞʥʽʤ 

ʰʘʨʦʤ ʦʩʥʦʚʠ ʟʥʘʭʦʜʠʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ, ʚ ʷʢʦʤʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʨʽʜʠʥʘ, 

ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʽʣʴʪʨʘʮʽʾ. ʋ ʤʽʨʫ ʟʘʧʦʚʥʝʥʥʷ ʨʝʟʝʨʚʫʘʨʘ, ʨʽʜʠʥʘ 

ʚʠʚʦʟʠʪʴʩʷ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. ʇʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʣʽʛʦʥʫ, ʧʦʚʝʨʭ 

ʦʩʪʘʥʥʴʦʛʦ ʰʘʨʫ ʧʣʽʚʢʠ ʥʘʩʠʧʘʻʪʴʩʷ ʧʽʩʦʢ ʘʙʦ ʛʣʠʥʘ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ˇʨʫʥʪʫ, ɦʦ ʟʛʦʜʦʤ ʟʘʩʽʚʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. ʇʝʨʝʜ ʚʽʜʧʨʘʚʢʦʶ ʥʘ ʧʦʣʽʛʦʥ ʩʤʽʪʪʷ 
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ʧʽʜʣʷʛʘʻ ʩʦʨʪʫʚʘʥʥʶ. ʋʧʦʨʷʜʢʦʚʘʥʦ ʚʦʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ (ʧʣʘʩʪʠʢ, ʩʢʣʦ, 

ʧʘʧʽʨ ʽ ʪ.ʜ.) [3]. 

ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ - ʢʘʪʘʩʪʨʦʬʘ. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ [1, 5], ʟʘ 

2019 ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʫʪʚʦʨʝʥʦ ʤʘʡʞʝ 54 ʤʣʥ ʤ2  ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʮʝ ï 

ʧʦʥʘʜ 9 ʤʣʥ ʪʦʥʥ. ʎʝ ʩʤʽʪʪʷ ʧʽʜʣʷʛʘʻ ʟʘʭʦʨʦʥʝʥʥʶ ʥʘ 5,5 ʪʠʩʷʯʘʭ ʟʚʘʣʠʱ ʽ 

ʧʦʣʽʛʦʥʽʚ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʷʢʠʭ ï ʜʦ 9 ʪʠʩ. ʛʘ. ɹʽʣʴʰʝ 160 ʪʠʩ. ʛʘ ʟʝʤʣʽ, ʱʦ ʤʦʞʥʘ 

ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ, ʧʝʨʝʜʘʥʽ ʧʽʜ ʧʦʣʽʛʦʥʠ 

ʜʣʷ ʩʤʽʪʪʷ.  

ɺ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 256 ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʧʦʣʽʛʦʥʽʚ, ʘ 1347 ʟʚʘʣʠʱ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ (ʨʠʩ 1.1). ʇʨʠ ʮʴʦʤʫ ʱʦʨʦʢʫ ʚ ʢʨʘʾʥʽ 

ʚʠʥʠʢʘʻ ʙʣʠʟʴʢʦ 12 ʪʠʩ. ʥʝʟʘʢʦʥʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ, ʪʘʢ ʷʢ ʽʩʥʫʶʯʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʧʦʣʽʛʦʥʽʚ ʥʝʜʦʩʪʘʪʥʴʦ [6]. 

 

 
 

 

ʈʠʩ. 1.1.  ʉʤʽʪʪʻʟʚʘʣʠʱʘ ʋʢʨʘʾʥʠ 

 

ɿʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʊʇɺ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ, ʧʦʣʽʛʦʥʠ ʧʨʠʡʤʘʶʪʴ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ ʟ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣ. ʎʝ ʩʤʽʪʪʷ ʞʠʪʣʦʚʦʛʦ ʩʝʢʪʦʨʫ, 

ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ, ʚʩʽʣʷʢʠʭ ʫʩʪʘʥʦʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘʛʘʣʦʤ, ʚʩʝ ʪʝ, ʱʦ ʥʝ ʧʽʜʣʷʛʘʻ 

https://www.vtorma.ua/wp-content/uploads/2019/03/2-9.jpg
https://www.vtorma.ua/wp-content/uploads/2019/03/3-9.jpg
https://www.vtorma.ua/wp-content/uploads/2019/03/1-9.jpg
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ʧʝʨʝʨʦʙʮʽ ʽ ʥʝ ʤʦʞʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʦʚʪʦʨʥʦ. ɸ ʮʝ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ī ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʚʩʽʭ ʚʽʜʭʦʜʽʚ. 

ʋ ʩʦʪʥʷʭ ʪʦʥʥ ʮʴʦʛʦ ʛʥʠʶʯʦʛʦ ʥʘ ʧʦʣʽʛʦʥʘʭ ʩʤʽʪʪʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʽʟʥʝ: 

ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʤʘʢʫʣʘʪʫʨʘ, ʜʝʨʝʚʠʥʘ, ʯʦʨʥʽ ʽ ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ, ʰʢʽʨʘ, ʽʥʰʽ 

ʦʨʛʘʥʽʯʥʽ ʟʘʣʠʰʢʠ, ʛʫʤʘ, ʪʝʢʩʪʠʣʴ, ʩʢʣʦ, ʚʩʽʣʷʢʽ ʚʠʜʠ ʧʣʘʩʪʤʘʩʠ, ʧʦʙʫʪʦʚʽ 

ʧʨʠʣʘʜʠ. ɸ ʪʘʢʦʞ ʪʝ, ʱʦ ʥʝʩʝ ʦʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ: ʨʪʫʪʥʽ ʩʦʣʽ ʟ ʙʘʪʘʨʝʡ ʽ 

ʛʨʘʜʫʩʥʠʢʽʚ, ʢʘʨʙʦʥʘʪʠ ʬʦʩʬʦʨʫ ʟ ʬʣʫʦʨʝʩʮʝʥʪʥʠʭ ʣʘʤʧ, ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʬʘʨʙʘʭ, ʣʘʢʘʭ, ʨʦʟʯʠʥʥʠʢʘʭ, ʘʝʨʦʟʦʣʷʭ, ʘʢʫʤʫʣʷʪʦʨʘʭ, ʧʨʦʜʫʢʪʘʭ 

ʬʘʨʤʘʮʝʚʪʠʢʠ. ɹʘʛʘʪʦʨʽʯʥʦʾ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʟʘʚʜʘʻ ʙʫʜʽʚʝʣʴʥʝ 

ʩʤʽʪʪʷ: ʮʝʤʝʥʪ, ʘʮʝʪʦʥ, ʧʦʢʨʠʪʪʷ, ʤʝʪʘʣʦʚʤʽʩʥʘ ʧʨʦʜʫʢʮʽʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ ʧʦʙʫʪʦʚʦʛʦ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʽʡ ʫʪʠʣʽʟʘʮʽʾ. ɿʥʠʱʝʥʥʷ ʧʦʚʠʥʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʦʣʽʛʦʥʘʭ. 

ʅʽ ʟʙʽʨ, ʥʽ ʟʙʝʨʽʛʘʥʥʷ ʊʇɺ ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʘʥʽʪʘʨʥʠʭ                      

ʽ ʟʘʢʦʥʦʜʘʚʯʠʭ ʥʦʨʤ, ʥʝ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʩʣʫʞʙʘʤʠ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʫʪʠʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʧʦʭʦʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ 

ʧʦʣʽʛʦʥʘʭ ʊʇɺ, ʪʦʙʪʦ ï ʥʘ ʟʚʘʣʠʱʘʭ.  

ʅʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʛʦʥʽʚ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʨʝʛʫʣʶʶʪʴ: 

¶  ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʋʢʨʘʾʥʠ (ɼɹʅ ɺ.2.4-2-2005); 

¶  ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè; 

¶  ʅʘʢʘʟ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʽʚ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚè. 

ɿʛʽʜʥʦ ʚʠʱʝʚʢʘʟʘʥʠʭ ʥʦʨʤʘʪʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʦʟʤʽʱʝʥʥʷ ʧʦʣʽʛʦʥʽʚ ʊʇɺ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʜʽʡʩʥʝʥʝ ʥʘ ʚʠʩʦʪʽ ʤʽʥʽʤʫʤ ʜʚʘ ʤʝʪʨʠ ʥʘʜ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ, ʥʘ 

ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ 50 ʤʝʪʨʽʚ ʚʽʜ ʤʝʞ ʣʽʩʽʚ ʽ ʣʽʩʦʩʤʫʛ. ʂʨʽʤ ʪʦʛʦ, ʟʘʙʦʨʦʥʝʥʦ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ ʤʝʥʰ, ʥʽʞ ʟʘ 200 ʤʝʪʨʽʚ ʚʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʟʘʛʘʣʴʥʠʭ ʤʝʨʝʞ ʽ ʜʦʨʽʛ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʣʽʟʥʠʯʥʠʭ 

ʢʦʣʽʡ). ɺʽʜ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʙʫʜʦʚ ʧʦʣʽʛʦʥʠ ʧʦʚʠʥʥʽ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ 

ʧʚ̔ʢʽʣʦʤʝʪʨʘ, ʚʽʜ ʤʝʞ ʤʽʩʪ ï 1000 ʤʝʪʨʽʚ, ʚʽʜ ʤʝʞ ʤʽʩʪ-ʢʫʨʦʨʪʥʠʢʽʚ, ʚʽʜʢʨʠʪʠʭ 

ʚʦʜʦʡʤ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʦʙôʻʢʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʢʫʣʴʪʫʨʥʦ-
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ʦʟʜʦʨʦʚʯʦʶ ʤʝʪʦʶ, ʟʘʧʦʚʽʜʥʠʢʽʚ, ʽ ʤʦʨʩʴʢʦʛʦ ʫʟʙʝʨʝʞʞʷ ï 3 ʢʤ. ɸ ʤʽʞ ʧʦʣʽʛʦʥʦʤ                               

ʽ ʘʝʨʦʧʦʨʪʦʤ ʤʘʻ ʙʫʪʠ 15 ʢʤ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʦʣʽʛʦʥʫ ʤʦʞʝ ʙʫʪʠ ʫ ʨʽʟʥʠʭ ʤʽʩʮʠʥʘʭ.  ʗʢ ʧʨʘʚʠʣʦ, ʚʽʥ 

ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʟʦʥʠ: ʩʝʢʪʦʨ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʩʤʽʪʪʷ ʽ ʟʦʥʫ ʡʦʛʦ ʩʢʣʘʜʫʚʘʥʥʷ. 

ʇʦʣʽʛʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʦʛʦʨʦʜʞʝʥʽ ʟʘʭʠʩʥʠʤʠ ʣʽʩʦʩʤʫʛʘʤʠ ʽ ʦʙʣʘʜʥʘʥʽ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʽʪʢʘʤʠ ʽ ʝʢʨʘʥʘʤʠ. ʆʩʪʘʥʥʽ ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʙʽʦʛʘʟʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʪʘʥʦʚʦʛʦ ʽ ʚʦʜʥʝʚʦʛʦ ʙʨʦʜʽʥʥʷ (ʨʠʩ.1.2). 

 
 

ʈʠʩ .1.2.  ʆʨʛʘʥʽʟʘʮʽʷ ʧʦʣʽʛʦʥʫ ʊʇɺ [5]. 

 

ʆʪʞʝ, ʧʦʣʽʛʦʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʪʘʢ, ʱʦʙ ʧʨʦʪʷʛʦʤ ʚʩʽʭ 20 ʨʦʢʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʥʴʦʤʫ ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʧʨʦʮʝʩʫ ʨʦʟʢʣʘʜʘʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ.  

ʇʦ ʚʩʽʡ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 6700 ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʣʽʛʦʥʽʚ. ʎʷ 

ʮʠʬʨʘ ʥʝʟʥʘʯʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʽʣʴʢʽʩʪʶ ʥʝʟʘʢʦʥʥʠʭ ʩʤʽʪʪʻʟʚʘʣʠʱ. ʅʘʡʙʽʣʴʰʽ 

ʧʦʣʽʛʦʥʠ ʟʭʘʭʦʜʷʪʴʩʷ: ʥʘ ʂʠʾʚʱʠʥʽ, ʍʘʨʢʦʚʽ, ʂʨʘʤʘʪʦʨʩʴʩʢʫ, ɼʥʽʧʨʽ, ɼʦʥʝʮʴʢʫ, 

ʄʠʢʦʣʘʾʚʽ, ʂʘʤ'ʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʫ, ʋʞʛʦʨʦʜʽ, ʊʝʨʥʦʧʦʣʽ, ʃʴʚʦʚʽ ʆʜʝʩʽ, ʩʝʣʦ 

ɻʣʠʙʦʢʝ, ʩʝʣʦ ʃʘʜʠʞʠʥʩʴʢʝ (ʨʠʩ.1.3). 

https://www.vtorma.ua/wp-content/uploads/2019/03/10-kopiya.png
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ʈʠʩ. 1.3. ʅʘʡʙʽʣʴʰʽ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʚ ʋʢʨʘʾʥʽ [7] 

 

ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʦʣʽʛʦʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʨʠʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ. 

ʇʦʚʥʽʩʪʶ ʙʝʟʧʝʯʥʠʭ ʧʦʣʽʛʦʥʽʚ ʚ ʋʢʨʘʾʥʽ ʤʘʡʞʝ ʥʝ ʽʩʥʫʻ. ʅʘʚʽʪʴ ʧʦʙʫʜʦʚʘʥʽ ʟʘ 

ʚʩʽʤʘ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʧʦʣʽʛʦʥʠ ʤʘʶʪʴ ʙʘʛʘʪʦ ʨʠʟʠʢʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʅʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʨʫʭ ˇʨʫʥʪʦʚʠʭ ʤʘʩ ʩʤʽʪʪʻʚʠʡ ʬʽʣʴʪʨʘʪ 

ʧʦʪʨʘʧʣʷʻ ʚ ˇʨʫʥʪ, ʧʠʪʥʫ ʚʦʜʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʧʦʣʽʛʦʥʘʭ ʯʘʩ ʚʽʜ 

ʯʘʩʫ ʩʪʘʶʪʴʩʷ ʧʦʞʝʞʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʘʭ ʜʽʻ 7ï8 

ʩʪʫʧʝʥʽʚ ʦʯʠʩʪʢʠ ʛʘʟʽʚ, ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʅʘ 

ʟʚʘʣʠʱʘʭ ʮʝ ʩʢʣʘʜʥʦ ʚʽʜʩʪʝʞʠʪʠ [8]. 

ɺ ʋʢʨʘʾʥʽ ʷʢ ʚʪʦʨʠʥʥ ̔ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʙʣʠʟʴʢʦ 5% ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ï ʨʝʰʪʘ ʚʠʚʦʟʠʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʚ ʐʚʝʮʽʾ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʤʘʡʞʝ 100% ʚʩʽʭ ʚʽʜʭʦʜʽʚ. ʋʩʽ ʚʽʜʭʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʧʦʙʫʪʦʚʽ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ; 

- ʧʨʦʤʠʩʣʦʚʽ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʪʫ ʘʙʦ ʚʠʢʦʥʘʥʥʽ 

ʨʦʙʽʪ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʚʦʥʠ ʚʪʨʘʪʠʣʠ ʩʚʦʾ ʩʧʦʞʠʚʥʽ ʷʢʦʩʪʽ; 

- ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ, ʱʦ ʫʪʚʦʨʝʥʽ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ; 
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- ʙʫʜʽʚʝʣʴʥʽ (ʚʽʜʭʦʜʠ ʚ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʦʨʫʜ, ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ); 

- ʨʘʜʽʦʘʢʪʠʚʥʽ (ʥʝʚʠʢʦʨʠʩʪʘʥʽ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʟʦʪʦʧʽʚ). 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʪʘ ʾʭ ʩʢʣʘʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ ʽ ʤʦʞʫʪʴ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʘʚʽʪʴ ʥʘ ʩʫʩʽʜʥʽʭ ʚʫʣʠʮʷʭ ʤʽʩʪʘ. ʉʪʨʫʢʪʫʨʘ ʚʽʜʭʦʜʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʩʧʝʮʠʬʽʢʦʶ ʽ ʨʦʟʤʽʱʝʥʥʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙ'ʻʢʪʽʚ ʪʦʱʦ. ʇʨʠʙʣʠʟʥʠʡ ʩʢʣʘʜ ʤʽʩʴʢʠʭ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʫ % 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.4. 

ɼʦ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ ʧʨʦʙʣʝʤ ʤʽʩʪ ʽ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ 

ʧʨʦʙʣʝʤʘ ʚʠʜʘʣʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ 

[7]. 

ʇʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʻ ʜʣʷ ʋʢʨʘʾʥʠ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʢʨʘʾʥʘ 

ʚʠʩʪʫʧʘʻ ʻʚʨʦʧʝʡʩʴʢʠʤ ʣʽʜʝʨʦʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʽʜʭʦʜʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʩʠʪʫʘʮʽʷ ʟ ʾʭ ʫʪʠʣʽʟʘʮʽʻʶ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʢʦʣʠʰʥʴʦʤʫ ʨʽʚʥʽ. ʋ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʩʢʣʘʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʽʜʭʦʜʽʚ ʫʩʝ ʙʽʣʴʰʝ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʟʘʭʽʜʥʦʛʦ 

(ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʘʣʶʤʽʥʽʻʚʽ ʙʘʥʢʠ ʜʣʷ ʥʘʧʦʾʚ, ʧʣʘʩʪʠʢʦʚʘ ʫʧʘʢʦʚʢʘ), ʢʽʣʴʢʽʩʪʴ 

ʾʭ ʤʘʻ ʩʪʘʣʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʱʦʨʽʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ. ʑʦ ʦʩʦʙʣʠʚʦ ʟʘʡʤʘʶʪʴ ʚʝʣʠʢʠʡ 

ʦʙʩʷʛ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʘʡʞʝ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʢʣʘʜʘʥʥʶ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʧʘʢʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ 

ʚʽʜʭʦʜʠ, ʫ ʩʤʽʪʪʷ. 

ʅʘ ʩʤʽʪʥʠʢʠ ʱʦʨʽʯʥʦ ʜʦʚʦʜʠʪʴʩʷ ʚʠʚʦʟʠʪʠ ʤʽʣʴʡʦʥʠ ʪʦʥʥ ʩʤʽʪʪʷ, ʽ ʚ ʜʝʷʢʠʭ 

ʨʘʡʦʥʘʭ ʤʽʩʪ ʚʞʝ ʥʝʤʘʻ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷ. ʇʦʟʙʫʪʠʩʷ ʚʽʜ ʪʚʝʨʜʦʛʦ ʩʤʽʪʪʷ ʤʦʞʥʘ 

ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʟʘʭʦʨʦʥʝʥʥʷ, ʩʧʘʣʶʚʘʪʠ ʯʠ ʫʪʠʣʽʟʫʚʘʪʠ. ʋ ʤʠʥʫʣʦʤʫ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʰʽ ʜʚʘ ʩʧʦʩʦʙʠ. ʆʜʥʘʢ ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ 

ʟʘʡʤʘʶʪʴ ʙʘʛʘʪʦ ʤʽʩʮʷ ʽ ʰʚʠʜʢʦ ʟʘʧʦʚʥʶʶʪʴʩʷ, ʘ ʩʧʘʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʻ ʧʦʚʽʪʨʷ. 
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ʈʠʩ. 1.4. ʄʦʨʬʦʣʦʛʽʷ ʤʽʩʴʢʠʭ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʽʩʪʴ ʩʤʽʪʪʷ ʩʧʘʣʶʚʘʥʠʭ ʟʘʚʦʜʽʚ ʧʦʣʽʧʰʫʻʪʴʩʷ. ʂʦʣʠʰʥʽ ī 

ʟʘʙʨʫʜʥʶʚʘʣʠ ʧʦʚʽʪʨʷ ʧʨʦʜʫʢʪʘʤʠ ʟʛʦʨʷʥʥʷ, ʥʦʚʽ ʧʨʘʮʶʶʪʴ ʥʘʙʘʛʘʪʦ ʯʠʩʪʽʰʝ. 

ʉʫʯʘʩʥʽ ʩʧʦʩʦʙʠ ʩʧʘʣʶʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʽ. ʇʨʦʪʝ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʟʤʝʥʰʫʻʪʴʩʷ ʦʙʩʷʛ, ʘʣʝ ʥʝ ʤʘʩʫ ʩʤʽʪʪʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʪʘʢ ʱʦ ʟʦʣʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʟʘʥʘʜʪʦ ʦʪʨʫʡʥʦʶ ʜʣʷ 

ʙʝʟʧʝʯʥʦʛʦ ʧʦʭʦʚʘʥʥʷ ʥʘ ʩʤʽʪʥʠʢʘʭ [8]. 

ʑʦʨʽʯʥʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʪʦʥʥʠ ʩʤʽʪʪʷ, ʱʦ ʤʦʞʥʘ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʢʦʰʪʦʚʥʠʡ ʨʝʩʫʨʩ. ʇʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʩʤʽʪʪʷ ï ʜʫʞʝ 

ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʟʚʠʯʥʝ 

ʧʦʚʦʜʞʝʥʥʷ ʣʶʜʝʡ, ʦʩʢʽʣʴʢʠ ʛʦʩʧʦʜʘʨʩʴʢʝ ʩʤʽʪʪʷ ʥʝʦʙʭʽʜʥʦ ʩʦʨʪʫʚʘʪʠ, ʟʙʠʨʘʶʯʠ 

ʦʢʨʝʤʦ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʤʝʪʘʣ, ʧʘʧʽʨ ʽ ʩʢʣʦ (ʪʘʢ, ʷʢ ʧʨʦʙʣʝʤʘ ʚʽʜʭʦʜʽʚ ʤʘʻ ʚʠʩʦʢʫ 

ʛʦʩʪʨʦʪʫ ʯʝʨʝʟ ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʾʭ ʨʦʟʢʣʘʜʘʥʥʷ. ʇʘʧʽʨ ʨʫʡʥʫʻʪʴʩʷ ʯʝʨʝʟ 2ï10 

ʨʦʢʽʚ, ʢʦʥʩʝʨʚʦʚʘʥʽ ʙʘʥʢʠ ʤʘʡʞʝ ʟʘ 100 ʨʦʢʽʚ, ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʤʘʪʝʨʽʘʣʠ ī ʟʘ 200 

ʨʦʢʽʚ, ʧʣʘʩʪʤʘʩʘ ī ʟʘ 500 ʨʦʢʽʚ, ʘ ʩʢʣʦ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʢʣʘʜʫ ʚʠʤʘʛʘʻ 1000 ʨʦʢʽʚ). 

ʅʝʙʝʟʧʝʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʽʜʭʦʜʽʚ ʻ ʚʘʞʢʽ ʤʝʪʘʣʠ ʽ ʩʪʽʡʢʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ. 
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ʂʨʽʤ ʪʦʛʦ, ʪʝʧʝʨ ʩʪʘʣʦ ʚʘʞʯʝ ʚʠʷʚʣʷʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʦʣʦʚʥʽ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ [9]. 

ʊʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʚʠʨʽʰʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʽ ʚʪʦʨʠʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʝ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ˇʨʫʥʪʽ. ɼʨʽʙʥʽ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ 

ʟʥʠʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʜʦ ʡʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɿʘʛʦʨʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʢʠʜʫ ʚ ʘʪʤʦʩʬʝʨʫ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɯʥʰʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʽʩʥʫʶʯʠʡ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʡ ʩʢʠʜ ʨʽʜʢʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʫ ʩʠʩʪʝʤʫ ʢʘʥʘʣʽʟʘʮʽʾ, ʱʦ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʾʾ ʨʦʙʦʪʫ ʽ ʷʢʽʩʪʴ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʥʘ ʩʪʘʥʮʽʷʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʥʝ ʤʦʞʝ ʥʝ 

ʚʜ̔ʦʙʨʘʟʠʪʠʩʷ ʥʘ ʷʢʦʩʪʽ ʤʦʨʩʴʢʦʾ ʚʦʜʠ [4]. 

ɿʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚʽʜʭʦʜʽʚ ʚʝʜʝʪʴʩʷ ʚ ʪʨʴʦʭ ʥʘʧʨʷʤʘʭ: 1) ʩʢʣʘʜʫʚʘʥʥʷ ʘʙʦ 

ʟʘʭʦʨʦʥʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʥʝ ʚʧʣʠʚʘʣʠ ʥʝʛʘʪʠʚʥʦ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; 2) ʟʥʠʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʾʭʥʴʦʛʦ ʩʧʘʣʶʚʘʥʥʷ; 3) ʦʯʠʩʪʢʘ ʚʽʜ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʘ) ʤʝʭʘʥʽʯʥʘ ʦʯʠʩʪʢʘ ʤʝʪʦʜʦʤ ʚʽʜʩʪʦʶ ʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʽʜʩʪʽʡʥʠʢʘʭ ʨʽʜʢʠʭ ʩʪʦʢʽʚ, ʬʽʣʴʪʨʫʚʘʥʥʷ; ʙ) ʭʽʤʽʯʥʘ ʦʯʠʩʪʢʘ, ʟʘ ʷʢʦ ʾʰʢʽʜʣʠʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʭʦʜʽʚ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʦʩʘʜ; ʚ) ʬʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʦʯʠʩʪʢʘ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʣʽʟʫ; ʛ) ʙʽʦʣʦʛʽʯʥʘ ʦʯʠʩʪʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʢʪʝʨʽʡ ʘʙʦ 

ʽʥʰʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʨʦʟʢʣʘʜʘʪʠ ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [2, 8]. 

ʅʝʙʝʟʧʝʢʘ ʟʚʘʣʠʱ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʷʢ ʥʘ ʩʪʠʭʽʡʥʽ ʟʚʘʣʠʱʘ ʧʨʠʚʦʟʠʪʴʩʷ ʚʩʝ, ʱʦ ʟʘʚʛʦʜʥʦ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ, ʫʪʚʦʨʶʻʪʴʩʷ ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʛʨʫʥʪ, ʚ ʛʨʫʥʪʦʚʽ ʚʦʜʠ, ʘ ʽʥʦʜʽ ʽ ʚ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ʂʨʽʤ ʪʦʛʦ, ʮʽ 

ʟʚʘʣʠʱʘ ʟʘʙʨʫʜʥʶʶʪʴ ʚʝʣʠʯʝʟʥʫ ʪʝʨʠʪʦʨʽʶ, ʟʘʙʠʨʘʶʯʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʨʦʜʶʯʽ ʟʝʤʣʽ. ɯ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘʢʽ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʽ ʮʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, 

ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʜʫʞʝ ʩʪʨʘʞʜʘʶʪʴ. ʅʘ ʞʘʣʴ ʜʫʞʝ ʯʘʩʪʦ ʣʶʜʠ, ʷʢʽ ʞʠʚʫʪʴ ʧʦʨʫʯ, 

ʟʤʝʥʰʫʶʪʴ ʾʭ ʦʙ'ʻʤ ʩʘʤʝ ʪʘʢʠʤ ʰʣʷʭʦʤ ʷʢ ʧʽʜʧʘʣ. ʇʦʞʝʞʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ 
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ʚʠʢʣʠʢʘʶʪʴ ʥʝ ʧʨʦʩʪʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʩʠʣʴʥʝ ʦʪʨʫʻʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [9]. 

ɼʫʞʝ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʦʶ ʟʚʘʣʠʱ ʻ ʦʪʨʫʻʥʥʷ ʥʠʤʠ ʚʦʜʥʠʭ ʜʞʝʨʝʣ. 

ʇʨʠʯʠʥʦʶ ʻ ʫʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ ʬʽʣʴʪʨʘʪʫ ï ʦʪʨʫʡʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʟ ʧʨʠʨʦʜʥʠʭ ʦʩʘʜʽʚ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʢʨʽʟʴ ʰʘʨʠ ʩʤʽʪʪʷ ʪʘ ʟʙʘʛʘʯʫʶʪʴʩʷ 

ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɻʦʣʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʫʪʚʦʨʝʥʥʷ 

ʦʪʨʫʡʥʦʛʦ ʬʽʣʴʪʨʘʪʫ ʩʪʘʶʪʴ ʚʠʢʠʥʫʪʽ ʙʘʪʘʨʝʡʢʠ ʪʘ ʘʢʫʤʫʣʷʪʦʨʠ, ʧʦʙʫʪʦʚʘ ʭʽʤʽʷ, 

ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ (ʟʘʣʠʰʢʠ ʬʘʨʙ, ʣʘʢʽʚ, ʢʣʝʾʚ), çʝʢʦʥʦʤʥʽè ʣʘʤʧʠ, ʱʦ ʚ ʩʦʙʽ 

ʤʽʩʪʷʪʴ ʨʪʫʪʴ[10]. 

ʅʝ ʤʝʥʰʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘ ʟʚʘʣʠʱʘʭ ʟʙʫʜʥʠʢʽʚ 

ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ. ʍʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ 25ï30% ʚʩʴʦʛʦ ʩʤʽʪʪʷ, ʻ 

ʧʦʞʠʚʦʶ ʜʣʷ ʢʦʤʘʭ, ʱʫʨʽʚ, ʩʦʙʘʢ ʪʘ ʨʷʜʫ ʧʪʘʭʽʚ (ʩʽʨʽ ʚʦʨʦʥʠ, ʛʨʘʢʠ, ʛʘʣʢʠ, ʩʠʟʽ 

ʛʦʣʫʙʠ, ʤʘʨʪʠʥʠ). ʋ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʫʤʦʚʘʭ ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ, ʘ ʪʦʜʽ ʟʽ ʟʚʘʣʠʱʘ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ, ʩʘʤʝ ʫ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʚʘʣʠʱʘ ʩʪʘʶʪʴ ʨʦʟʧʣʽʜʥʠʢʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʯʝʨʝʚʥʠʡ ʪʠʬ, ʜʠʟʝʥʪʝʨʽʶ, ʭʦʣʝʨʫ, ʣʝʧʪʦʩʧʽʨʦʟ, ʘ ʪʘʢʦʞ ʪʫʙʝʨʢʫʣʴʦʟʥʦʾ ʪʘ 

ʧʨʘʚʮʝʚʦʾ ʧʘʣʠʯʢʠ, ʙʘʢʪʝʨʽʡ ʛʘʟʦʚʦʾ ʛʘʥʛʨʝʥʠ ʪʘ ʩʠʙʽʨʩʴʢʦʾ ʚʠʨʘʟʢʠ ʪʦʱʦ [10]. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʠʪʫʘʮʽʶ ʥʘ ʧʦʣʽʛʦʥʘʭ ʯʠ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʥʝʩʝ 

ɼʝʨʞʘʚʥʘ ʝʢʦʣʦʛʽʯʥʘ ʽʥʩʧʝʢʮʽʷ. ɸʣʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝʡ ʢʦʥʪʨʦʣʴ ʚʽʜʩʫʪʥʽʡ ʽ 

ʩʘʤʽ ʧʦʣʽʛʦʥʠ ʜʘʚʥʦ ʚʠʯʝʨʧʘʣʠ ʩʚʽʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʥʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʚ 

ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʚ 1980-ʭ ʨʦʢʘʭ, ʪʦʤʫ ʱʦ ʟʘ ʦʩʪʘʥʥʽ 25ï30 ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʢʨʽʤ 

ʧʦʣʽʛʦʥʫ ʚ ʃʫʛʘʥʩʴʢʫ, ʱʦ ʟʘʨʘʟ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʢʫʧʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʥʝ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʞʦʜʥʦʛʦ ʥʦʚʦʛʦ. ɽʢʦʣʦʛʽʯʥʘ ʽʥʩʧʝʢʮʽʷ ʥʝ ʟʜʽʡʩʥʶʻ ʨʝʘʣʴʥʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʽ ʮʝ ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢʠʭ ʪʨʘʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʷʢ ʟʘʛʦʨʷʥʥʷ ʟʚʘʣʠʱ ʫ ʂʠʾʚʩʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ, ʃʴʚʽʚʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ. 

ɺ ʋʢʨʘʾʥʽ ʜʫʞʝ ʙʘʛʘʪʦ ʩʤʽʪʪʻʟʚʘʣʠʱ, ʱʦ ʚʞʝ ʧʦ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʤʘʣʠ ʙʠ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ, ʘʣʝ ʪʫʜʠ ʚʩʝ ʦʜʥʦ ʟ'ʾʞʜʞʘʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʽ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʩʤʽʪʪʷ, ʱʦ ʻ ʥʝʟʘʢʦʥʥʠʤ ʚʠʚʝʟʝʥʥʷʤ ʚʽʜʭʦʜʽʚ. 
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ʇʝʨʝʩʽʯʥʠʡ ʫʢʨʘʾʥʝʮʴ ʧʨʦʜʫʢʫʻ ʩʤʽʪʪʷ ʧʨʠʙʣʠʟʥʦ ʩʪʽʣʴʢʠ ʞ ʷʢ ʽ ʤʝʰʢʘʥʝʮʴ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ï ʚ ʩʝʨʝʜʥʴʦʤʫ 300 ʢʽʣʦʛʨʘʤ ʥʘ ʣʶʜʠʥʫ. ɸʣʝ ʚ ɭʚʨʦʧʽ ʜʫʞʝ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ, ʪʦʤʫ ʽʟ 300 ʢʽʣʦʛʨʘʤ ʫ ʇʦʣʴʱʽ, ʥʘʧʨʠʢʣʘʜ, 

ʫʪʠʣʽʟʫʶʪʴ ʥʘ ʧʦʣʽʛʦʥʘʭ ʜʝʩʴ 130 ʢʽʣʦʛʨʘʤ, ʘ ʫ ʧʨʦʛʨʝʩʠʚʥʽʡ ʐʚʝʮʽʾ ï ʣʠʰʝ                             

3 ʢʽʣʦʛʨʘʤʠ. ɺ ʋʢʨʘʾʥʽ ʩʠʪʫʘʮʽʷ ʦʙʝʨʥʝʥʘ ï ʟ 300 ʢʽʣʦʛʨʘʤ ʪʽʣʴʢʠ 18 ʥʝ ʧʦʪʨʘʧʣʷʻ 

ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘ. 

 

ʈʦʟʜʽʣ 2. ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʽʜʭʦʜʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

 

ʊʨʘʥʩʧʦʨʪ ī ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʪʘʢ ʷʢ ʻ 

ʤʘʪʝʨʽʘʣʴʥʠʤ ʥʦʩʽʻʤ ʤʽʞ ʜʝʨʞʘʚʘʤʠ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ. ʇʨʠ 

ʨʦʟʤʽʱʝʥʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʤʘʩʘ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʭ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʰʣʷʭʘʤʠ, ʾʭ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʽ ʪ.ʜ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʮʠʭ 

ʩʢʣʘʜʦʚʠʭ ʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪ ʤʘʻ ʽ ʫ 

ʚʠʨʽʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʽ ʜʘʻ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʝʬʝʢʪ. 

ʊʨʘʥʩʧʦʨʪ ī ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ ʛʘʣʫʟʴ. ʋʩʽ ʚʠʜʠ, ʚʠʢʦʥʫʶʯʠ ʛʦʣʦʚʥʫ 

ʬʫʥʢʮʽʶ ī ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʨʘʾʥʠ ʫ ʚʘʥʪʘʞʥʠʭ ʽ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʚʩʪʫʧʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʪʘ ʨʽʟʥʠʤʠ ʩʬʝʨʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʚʟʘʻʤʦʜʽʶ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʨʦʟʛʣʷʜʘʪʠ ʪʨʘʥʩʧʦʨʪ ʷʢ ʩʠʩʪʝʤʫ, ʘ 

ʚʝʩʴ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʾʾ ʫ ʥʝʨʦʟʨʠʚʥʽʡ ʻʜʥʦʩʪʽ ʟʽ ʚʩʽʻʶ ʝʢʦʥʦʤʽʢʦʶ 

ʢʨʘʾʥʠ [11]. 

ʆʙôʻʢʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʟʘʣʽʟʥʠʯʥʽ, 

ʪʨʘʤʚʘʡʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʚʦʜʥʽ ʰʣʷʭʠ, ʢʦʥʪʘʢʪʥʽ ʣʽʥʽʾ, ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, ʪʫʥʝʣʽ, 

ʝʩʪʘʢʘʜʠ, ʤʦʩʪʠ, ʚʦʢʟʘʣʠ, ʟʘʣʽʟʥʠʯʥʽ ʪʘ ʘʚʪʦʙʫʩʥʽ ʩʪʘʥʮʽʾ, ʤʝʪʨʦʧʦʣʽʪʝʥʠ, 

ʘʝʨʦʜʨʦʤʠ ʽ ʘʝʨʦʧʦʨʪʠ, ʦʙ'ʻʢʪʠ ʩʠʩʪʝʤ ʟʚ'ʷʟʢʫ, ʥʘʚʽʛʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ, ʧʨʠʩʪʨʦʾ ʡ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɼʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʚʽʪʨʷʥʽ ʩʫʜʥʘ, ʟʘʣʽʟʥʠʯʥʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʩʫʜʥʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʪʦʨʛʚ̔ʝʣʴʥʦʛʦ ʤʦʨʝʧʣʘʚʩʪʚʘ ʘʙʦ ʩʫʜʥʦʧʣʘʚʩʪʚʘ, 

ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʤʽʩʴʢʦʛʦ ʥʘʟʝʤʥʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [11]. 

ʇʨʦʪʝ ʪʝʨʤʽʥ çʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʚ 

ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ. ʆʩʢʽʣʴʢʠ ʪʨʘʥʩʧʦʨʪʥʘ ʩʬʝʨʘ ʟʘʚʞʜʠ ʧʦʚ'ʷʟʫʻʪʴʩʷ  ʟ 

ʟʘʛʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ, ʪʦ ʚʦʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ. ʋ ʮʴʦʤʫ 

ʟʥʘʯʝʥʥʽ ʧʦʥʷʪʪʷ çʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘè ʽ çʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè 

ʧʨʘʢʪʠʯʥʦ ʪʦʪʦʞʥʽ.  

 

2.1. ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʟʥʦʰʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

 

ʋ ʧʨʦʮʝʩʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘʜʭʦʜʷʪʴ 

ʧʨʦʜʫʢʪʠ ʟʥʦʰʫʚʘʥʥʷ, ʷʢʽ ʩʫʪʪʻʚʦ ʟʘʙʨʫʜʥʶʶʪʴ ʡʦʛʦ. ʋʪʚʦʨʶʶʪʴʩʷ ʮʽ ʧʨʦʜʫʢʪʠ 

ʚʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʜʝʪʘʣʝʡ ʤʽʞ ʩʦʙʦʶ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʪʘʢʦʛʦ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʥʷ: ʜʝʪʘʣʽ ʜʚʠʛʫʥʘ ʪʘ ʪʨʘʥʩʤʽʩʽʾ, 

ʛʘʣʴʤʦʚʽ ʢʦʣʦʜʢʠ, ʰʠʥʠ. 

ʊʨʘʜʠʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʟʘʚʞʜʠ ʙʫʚ 

ʘʟʙʝʩʪ. ʎʝ ʚʦʣʦʢʥʠʩʪʠʡ ʤʽʥʝʨʘʣ, ʱʦ ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʝʣʘʩʪʠʯʥʽʩʪʴ, ʷʢʠʭ ʥʝ ʤʘʶʪʴ ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʇʨʦʪʝ ʘʟʙʝʩʪʦʚʠʡ ʧʠʣ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʠʟʥʘʥʦ 

ʜʫʞʝ ʰʢʽʜʣʠʚʠʤ ʜʣʷ ʟʜʦʨʦʚô ̫ ʣʶʜʠʥʠ. ɺʽʥ ʧʦʪʨʘʧʣʷʻ ʚ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ  ̔ʥʝ 

ʚʠʚʦʜʠʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʽ ʩʧʨʠʯʠʥʷʻ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺ ʙʘʛʘʪʴʦʭ ʨʦʟ-

ʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʟʙʝʩʪʫ ʚ ʙʫʜʴ-ʷʢʠʭ ʛʘʣʫʟʷʭ ʟʘʙʦʨʦʥʝʥʦ 

ʟʘʢʦʥʦʜʘʚʯʦ. 

ʗʢ ʟʘʤʽʥʥʠʭ ʘʟʙʝʩʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ, ʚ ʷʢʠʭ ʨʦʣʴ 

ʘʟʙʝʩʪʫ ʚʠʢʦʥʫʶʪʴ ʩʪʘʣʝʚʽ ʚʦʣʦʢʥʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 
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ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʣʴʤʫʚʘʥʥʷ, 

ʟʘʜʦʚʽʣʴʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ ʽ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. 

ʈʘʟʦʤ ʟ ʮʠʤ, ʟʘʤʽʥʥʠʢʠ ʘʟʙʝʩʪʫ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʟʜʘʪʥʽ 

ʩʪʚʦʨʶʚʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʰʫʤ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʽʜʰʘʨʦʚʫʚʘʪʠʩʷ ʚʽʜ ʦʧʦʨʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʩʫʨʩ ʪʘʢʠʭ ʬʨʠʢʮʽʡʥʠʭ ʥʘʢʣʘʜʦʢ ʚ 1,2ï1,5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ 

ʨʝʩʫʨʩ ʩʝʨʽʡʥʠʭ ʥʘʢʣʘʜʦʢ ʥʘ ʦʩʥʦʚʽ ʘʟʙʝʩʪʫ.  

ʎʝ ʥʝ ʻʜʠʥʠʡ ʧʨʠʢʣʘʜ ʟʘʤʽʥʠ ʘʟʙʝʩʪʫ ʚ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ, ʽ ʨʦʙʦʪʠ                   

ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʷʪʴ ʨʽʟʥʽ ʬʽʨʤʠ. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʨʦʜʫʢʪʘʤʠ ʟʥʦʰʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠ ʟʥʦʰʫʚʘʥʥʷ ʰʠʥ. 

ʈʦʟʨʘʭʫʥʢʠ, ʚʠʢʦʥʘʥʽ ɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ, ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʞʥʠʡ ʣʝʛʢʦʚʠʡ ʘʚʪʦʤʦʙʽʣʴ ʜʦ ʧʦʚʥʦʛʦ 

ʟʥʦhʝʥʥʷ ʨʠʩʫʥʢʘ ʧʨʦʪʝʢʪʦʨʘ ʢʦʤʧʣʝʢʪʫ ʰʠʥ ʚʠʢʠʜʘʻ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʚ ʩʝʨʝʜʥʴʦʤʫ 14,2 ʢʛ ʛʫʤʦʚʦʛʦ ʧʠʣʫ, ʘ ʚʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʯʠ ʘʚʪʦʙʫʩ (ʟ 

ʢʦʣʽʩʥʦʶ ʬʦʨʤʫʣʦʶ 4x2) ī 92,2 ʢʛ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʘʥʥʷ 

ʛʫʤʦʚʦʛʦ ʧʠʣʫ ʚ ʘʚʪʦʤʦʙʽʣʽʚ ʽʟ ʰʠʥʘʤʠ, ʷʢʽ ʚʽʜʥʦʚʣʝʥʽ ʤʝʪʦʜʦʤ ʥʘʢʣʘʜʘʥʥʷ 

ʥʦʚʦʛʦ ʧʨʦʪʝʢʪʦʨʫ, ʫ 2 ʨʘʟʠ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʩʝʨʽʡʥʠʭ. ɿʘ ʦʨʽʻʥʪʦʚʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ 

ʚʠʢʠʜʘʶʪʴ ʫ ʘʪʤʦʩʬʝʨʫ ʙʣʠʟʴʢʦ 30 ʪʦʥʥ ʛʫʤʦʚʦʛʦ ʧʠʣʫ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ 

ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʦʰʠʨʶʶʪʴʩʷ ʫ ˇʨʫʥʪʽ ʡ ʘʪʤʦʩʬʝʨʽ. ʆʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʯʦʪʠʨʠ: ʢʘʫʯʫʢ, ʩʘʞʘ, ʩʤʦʣʠ ʽ ʤʘʩʪʠʣʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʙʣʠʟʥʦ 

10% ʮʴʦʛʦ ʧʠʣʫ (ʧʨʠʨʦʜʥʽʡ ʢʘʫʯʫʢ) ʨʦʟʧʘʜʘʻʪʴʩʷ ʽ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ, ʱʦ 

ʻ ʚ ˇʨʫʥʪʽ ʪʘ ʚʢʣʶʯʘʶʪʴʩʷ ʫ, ʢʨʫʛʦʦʙʽʛ ʚʫʛʣʝʮʶ. ʉʠʥʪʝʪʠʯʥʠʡ ʢʘʫʯʫʢ ʩʪʘʥʦʚʠʪʴ 38 

% ʤʘʩʠ ʰʠʥʠ, ʩʪʽʡʢʠʡ ʜʦ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʦʤʫ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʽʡ ʢʨʫʛʦʦʙʽʛ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʽʜ 

ʚʧʣʠʚʦʤ ʢʠʩʥʶ ʡ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʡʦʛʦ ʤʦʣʝʢʫʣʠ 

ʨʦʟʧʘʜʘʶʪʴʩʷ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞʫ ʢʦʤʧʘʢʪʥʦʤʫ ʛʫʤʦʚʦʤʫ 

ʚʠʨʦʙʽ. ʉʘʞʘ, ʷʢʘ ʟʘ ʤʘʩʦʶ ʩʪʘʥʦʚʠʪʴ 25ī30% ʧʨʦʜʫʢʪʽʚ ʟʥʦʰʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʶʻ 

ʘʪʤʦʩʬʝʨʫ, ʟʘʪʨʠʤʫʶʯʠʩʴ ʫ ʧʦʚʽʪʨʽ ʚʧʨʦʜʦʚʞ 8 ʜʽʙ, ʧʦʛʽʨʰʫʶʯʠ, ʪʠʤ ʩʘʤʠʤ, 

ʚʠʜʠʤʽʩʪʴ ʥʘ ʜʦʨʦʛʘʭ ʪʘ ʚʧʣʠʚʘʶʯʠ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʣʶʜʝʡ, ʷʢ ʙʫʜʴ-ʷʢʠʡ ʧʠʣ. 
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ɿʘ ʩʚʦʾʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʩʘʞʘ ʤʘʻ ʨʦʟʢʣʘʜʘʪʠʩʷ, ʘʣʝ ʢʦʥʢʨʝʪʥʠʭ ʜʘʥʠʭ ʧʨʦ ʮʽ 

ʧʨʦʮʝʩʠ ʧʦʢʠ ʥʝʤʘʻ. ʏʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʧʠʣʫ ʧʽʩʣʷ ʜʦʱʫ ʜʦʨʦʛʠ ʩʪʘʶʪʴ ʜʫʞʝ 

ʩʣʠʟʴʢʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ [11]. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʥʘ ɸʊʇ ʫʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʟʘ 

ʧʝʚʥʠʭ ʫʤʦʚ ʯʠʥʷʪʴ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ. ʅʘ ʨʠʩ. 2.1 ʥʘʚʝʜʝʥʦ 

ʫʟʘʛʘʣʴʥʝʥʫ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ. 

 

ʈʠʩ 2.1. ʋʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [12] 

 

ɼʦ ʩʢʣʘʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚʭʦʜʷʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʤʦʪʦʨʥʽ 

ʦʣʠʚʠ, ʪʨʘʥʩʤʽʩʽʡʥʽ ʦʣʠʚʠ, ʢʦʥʩʠʩʪʝʥʪʥʽ ʤʘʩʪʠʣʘ, ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʤʘʩʪʠʣʘ, ʘ ʪʘʢʦʞ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʷʢʠʤʠ ʤʠʶʪʴ ʘʛʨʝʛʘʪʠ ʡ ʚʫʟʣʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʙôʻʤ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʦʣʠʚ ʽ ʤʘʩʪʠʣ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʦʜʠʬʽʢʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ, ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʫʤʦʚ ʨʦʙʦʪʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʤʘʶʪʴ 

ʨʽʟʥʠʡ ʩʢʣʘʜ ʽ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 13 ʜʦ 33% ʚʠʪʨʘʪʠ ʩʚʽʞʠʭ. 

ʈʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 

ɸʊʇ ʩʧʨʘʮʴʦʚʘʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʤʘʻ ʚʝʣʠʢʝ ʝʢʦʣʦʛʽʯʥʝ ʡ ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. 
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ɺʦʥʘ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʣʠʰʝ ʟʘʧʦʙʽʛʘʪʠ ʟʘʙʨʫʜʥʝʥʥʶ ʜʦʚʢʽʣʣʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ï ʥʘʬʪʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʛʨʫʧʠ ʟʙʠʨʘʥʥʷ ʩʧʨʘʮʴʦʚʘʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ: 

1. ʆʣʠʚʠ ʤʦʪʦʨʥʽ ʩʧʨʘʮʴʦʚʘʥʽ ī ʩʶʜʠ ʚʭʦʜʷʪʴ ʽ ʤʦʪʦʨʥʽ ʦʣʠʚʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʨʘʥʩʤʽʩʽʷʭ ʚ ʩʫʤʽʰʽ ʟ ʽʥʜʫʩʪʨʽʘʣʴʥʠʤʠ ʤʘʩʪʠʣʘʤʠ. 

2. ʄʘʩʪʠʣʘ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʩʧʨʘʮʴʦʚʘʥʽ ī ʨʘʟʦʤ ʟ ʚʠʜʽʣʝʥʠʤʠ ʽʟ ʩʧʨʘʮʴʦʚʘʥʠʭ 

ʝʤʫʣʴʩʽʡ ʩʫʤʽʰʽ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʤʘʩʪʠʣ, ʪʫʨʙʽʥʥʠʭ, ʢʦʤʧʨʝʩʦʨʥʠʭ ʽ ʪ. ʽ. 

3. ʉʫʤʽʰ̔ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʩʧʨʘʮʴʦʚʘʥʽ ī ʤʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʪʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʤʠʶʯʽ ʨʽʜʠʥʠ: ʙʝʥʟʠʥ, ʢʝʨʦʩʠʥ, ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʪʨʘʥʩʤʽʩʽʡʥʽ 

ʦʣʠʚʠ ʪʦʱʦ. 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ ʾʭ ʟʘʤʽʥʠ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ: ʧʝʨʝʩʫʚʥʽ ʻʤʥʦʩʪʽ, ʚʦʟʠʢʠ, ʜʝʢʠ ʪʦʱʦ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʻ ʩʪʘʮʽʦʥʘʨʥʽ ʧʦʩʪʠ ʜʣʷ ʟʘʤʽʥʠ ʦʣʠʚ ʽ ʧʨʦʤʠʚʘʥʥʷ 

ʜʚʠʛʫʥʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʤʝʭʘʥʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʟʣʠʚʘʥʥʷ ʩʧʨʘʮʴʦʚʘʥʠʭ ʦʣʠʚ ʽ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʟʙʠʨʘʥʥʷ ʩʧʨʘʮʴʦʚʘʥʠʭ ʦʣʠʚ ʽ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʥʘ ɸʊʇ ʤʘʶʪʴ ʙʫʪʠ 

ʦʙʣʘʜʥʘʥʽ ʧʫʥʢʪʠ ʟʙʦʨʫ. ʈʦʟʤʽʱʫʶʪʴ ʾʭ ʧʨʠ ʩʢʣʘʜʘʭ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʥʘ ʧʦʩʪʘʭ ʟʘʤʽʥʠ ʤʘʩʪʠʣ ʽ ʧʨʦʤʠʚʢʠ ʜʚʠʛʫʥʽʚ. 

ɿʽʙʨʘʥʽ ʟʘ ʛʨʫʧʘʤʠ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʤʘʶʪʴ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʟʙʠʨʘʥʥʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʧʦʜʘʣʴʰʽʡ ʧʝʨʝʨʦʙʮʽ. ɸʣʝ 

ʜʫʞʝ ʯʘʩʪʦ, ʾʭ ʧʨʦʩʪʦ ʟʙʝʨʽʛʘʶʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʯʠ ʚʠʚʦʟʷʪʴ ʥʘ 

ʟʚʘʣʠʱʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ɼʦ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜʥʦʩʷʪʴ ʚʦʜʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʨʫʜʥʶʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʎʝ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʤʠʶʯʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʠʪʪʷ ʘʚʪʦʤʦʙʽʣʽʚ  ̔ʾʭ ʦʢʨʝʤʠʭ ʘʛʨʝʛʘʪʽʚ, ʥʘ ʬʘʨʙʫʚʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ,     

ʘ ʪʘʢʦʞ ʜʦʱʦʚʽ ʚʦʜʠ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟ ʪʝʨʠʪʦʨʽʾ 

ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʦʤʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʽʯʥʽ ʚʦʜʠ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʘʶʪʴ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʟʘʣʠʰʢʠ ʬʘʨʙʠ ʽ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʽʩʦʢ, ʛʣʠʥʫ ʪʘ ʽʥʰʽ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ. ʇʨʠʨʦʜʥʦ, ʱʦ ʙʝʟ 
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ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʽ ʚʦʜʠ ʥʝ ʤʦʞʫʪʴ ʥʘʧʨʘʚʣʷʪʠʩʴ ʫ ʚʦʜʦʡʤʠ ʯʠ 

ʢʘʥʘʣʽʟʘʮʽʶ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʦʙʦʨʦʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ. ʊʘʢʽ ʚʦʜʠ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʧʝʚʥʠʤ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ [11]: 

- ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ (ɻɼʂ) ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʤʘʻ ʩʪʘʥʦʚʠʪʠ                 

25 ʤʛ/ʣ; 

- ʙʽʦʭʽʤʽʯʥʘ ʧʦʪʨʝʙʘ ʚ ʢʠʩʥʽ (ɹʇʂ), ʪʦʙʪʦ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʘʝʨʦʙʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20Áʉ, ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 50 ʤʛ/ʣ; 

- ʭʽʤʽʯʥʘ ʧʦʪʨʝʙʘ ʚ ʢʠʩʥʽ (ʍʇʂ), ʪʦʙʪʦ ʤʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʚʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ, ʥʝ ʧʦʚʠʥʥʘ ʧʝ ʨʝʚʠʱʫʚʘʪʠ ɹʇʂ 

ʙʽʣʴʰ ʷʢ ʫ 1,5 ʨʘʟʠ; 

- ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʣʫʞʥʦʩʪʽ ʨʅ ʤʘʻ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ 

6,6-8,5; 

- ʟʘʛʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ                     

10 ʛ/ʣ; 

- ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʠʥʪʝʪʠʯʥʠʭ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ï 20 ʤʛ/ʣ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʠʭ ʚʠʤʦʛ ʩʪʽʯʥʽ ʚʦʜʠ ʧʽʜʜʘʶʪʴ ʦʯʠʱʝʥʥʶ ʚ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜʘʭ. ʆʩʥʦʚʥʠʤ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ 

ʤʠʡʢʠ ʘʚʪʦʤʦʙʽʣʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʚʢʣʶʯʘʻ ʝʪʘʧʠ ʦʯʠʱʝʥʥʷ ʚʦʜʠ 

ʚʽʜ ʧʽʩʢʫ, ʛʣʠʥʠ ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ 

ʫʪʠʣʽʟʘʮʽʶ ʚʠʜʘʣʝʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʈʦʟʨʦʙʣʝʥʽ ʪʠʧʦʚʽ ʧʨʦʝʢʪʠ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ                             

ʽ ʫʩʪʘʥʦʚʦʢ. ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʢʨʘʱʝʥʥʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʤʠʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʙʽʦʭʽʤʽʯʥʝ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ 

ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʚʧʨʦʚʘʜʞʝʥʠʡ ʚ ɾʤʝʨʠʥʩʴʢʦʤʫ ɸʊʇ. ʉʫʪʴ 

ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ, ʷʢʝ 

ʟʜʽʡʩʥʶʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʻ ʫ ʚʦʜʽ ʪʘ ˇʨʫʥʪʽ [12]. ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʦʾ ʚʦʜʠ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʚ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʾʾ ʧʦʜʘʣʴʰʝ 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʙʽʦʭʽʤʽʯʥʝ ʦʯʠʱʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʘʢʪʠʚʥʠʤ ʤʫʣʦʤ ï 
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ʙʘʢʪʝʨʽʷʤʠ. ɿʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʥʘʟʚʘʥʦʤʫ ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʽ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟʤʝʥʰʫʶʪʴ ʟ 10,8ï16,4 ʤʛ/ʣ ʜʦ 1,2ï1,5 ʠʛ/ʣ, ʙʽʦʭʽʤʽʯʥʫ ʧʦʪʨʝʙʫ ʚ 

ʢʠʩʥʽ ï ʟ 88ï244 ʤʛ/ʣ ʜʦ 4,2ï7,5 ʤʛ/ʣ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʣʽʪ ʽ ʩʚʠʥʮʝʚʠʡ ʰʣʘʤ. ʅʘ ɸʊʇ ʫ ʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ 

ʟʙʝʨʽʛʘʶʪʴ ʩʽʨʯʘʥʫ ʢʠʩʣʦʪʫ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʣʽʪʫ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ. 

ʋ ʧʨʦʮʝʩʽ ʾʭ ʨʝʤʦʥʪʫ ʫʪʚʦʨʶʶʪʴʩʷ ʦʧʨʘʮʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʣʽʪ ī ʰʢʽʜʣʠʚʘ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʨʝʯʦʚʠʥʘ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʥʝʡʪʨʘʣʽʟʘʮʽʾ. 

ʇʽʜʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ ʫ ʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʩʚʠʥʮʝʚʠʡ 

ʰʣʘʤ, ʷʢʠʡ ʚʠʧʘʜʘʻ ʟ ʘʥʦʜʥʠʭ ʧʣʘʩʪʠʥ ʘʢʪʠʚʥʦʾ ʤʘʩʠ. ʅʘ ʜʥʦ ʘʢʫʤʫʣʷʪʦʨʥʠʭ 

ʙʘʪʘʨʝʡ ʧʦʧʘʜʘʶʪʴ ʪʘʢʦʞ ʩʚʠʥʮʝʚʠʡ ʧʠʣ ʽ ʰʤʘʪʦʯʢʠ ʢʨʠʭʢʠʭ ʩʚʠʥʮʝʚʠʭ ʧʣʘʩʪʠʥ. 

ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʰʣʘʤʫ ʚ ʩʧʨʘʮʴʦʚʘʥʽʡ ʘʢʫʤʫʣʷʪʦʨʥʽʡ ʙʘʪʘʨʝʾ ʩʪʘʥʦʚʠʪʴ ʚʽʜ                   

15 ʜʦ 25% ʾʾ ʤʘʩʠ. ɼʦ ʩʢʣʘʜʫ ʩʫʭʦʛʦ ʰʣʘʤʫ ʚʭʦʜʠʪʴ: ʩʚʠʥʮʶ 70%, ʩʫʨʤʠ 1%, 

ʚʽʩʤʫʪʫ 0,1% ʽ ʤʽʜʽ 0,2%. ʊʦʤʫ ʤʠʡʢʘ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʥʦʢ ʚ ʤʽʩʮʷʭ, ʜʝ ʤʦʞʣʠʚʝ 

ʧʦʧʘʜʘʥʥʷ ʫ ʩʪʽʯʥʽ ʚʦʜʠ ʘʙʦ ˇʨʫʥʪ ʟʘʣʠʰʢʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʣʽʪʫ                                    

ʪʘ ʩʚʠʥʮʝʚʦʛʦ ʰʣʘʤʫ, ʥʝʜʦʧʫʩʪʠʤʘ. ʃʦʤ ʘʢʫʤʫʣʷʪʦʨʥʦʛʦ ʩʚʠʥʮʶ (ʷʢ ʮʽʥʥʦʛʦ 

ʤʝʪʘʣʫ) ʥʝʦʙʭʽʜʥʦ ʟʙʠʨʘʪʠ. 

ɼʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʢʠʩʣʦʪ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʣʽʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʫʜʴ- ʢ̫ʠʡ ʣʫʞʥʠʡ ʨʝʘʛʝʥʪ. ʅʘʡʯʘʩʪʽʰʝ ī ʚʘʧʥʦ, ʚʫʛʣʝʢʠʩʣʠʡ ʢʘʣʴʮʽʡ ʽ ʤʘʛʥʽʡ. 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʩʚʠʥʮʝʚʦʛʦ ʰʣʘʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʤʠʪʪʷ 

ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʥʦʢ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʟʘʙʨʫʜʥʝʥʥʶ ʜʦʚʢʽʣʣʷ ʫ ʧʨʦʮʝʩʽ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʟʘʣʠʚʘʥʥʷ ʚ ʘʢʫʤʫʣʷʪʦʨʥʽ ʙʘʪʘʨʝʾ ʝʣʝʢʪʨʦʣʽʪʫ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ. 

ɺʽʜʭʦʜʠ ʘʮʝʪʠʣʝʥʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ. ʅʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʮʝʪʠʣʝʥʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʽ ʨʽʟʘʥʥʷ 

ʤʝʪʘʣʫ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʭʦʜʠ ʢʘʨʙʽʜʫ ʢʘʣʴʮʽʶ. ʇʦʛʘʥʦ ʦʨʛʘʥʽʟʦʚʘʥʝ ʟʙʠʨʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʡ ʫʪʠʣʽʟʘʮʽʷ ʮʠʭ ʚʽʜʭʦʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʪʘ ʩʪʽʯʥʠʭ 

ʚʦʜ. 

ɿʙʝʨʽʛʘʪʠ ʚʽʜʭʦʜʠ ʘʮʝʪʠʣʝʥʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚ ʤʝʪʘʣʝʚʠʭ ʷʱʠʢʘʭ, 

ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʚʘʥʪʘʞʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʙʝʟ ʚʪʨʘʪ. 
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ɺʽʜʭʦʜʠ ʘʮʝʪʠʣʝʥʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʰʪʫʢʘʪʫʨʥʠʭ ʨʦʙʽʪ ʽ ʙʽʣʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʚʽʜʭʦʜʽʚ ʥʝ 

ʜʘʻ ʚʝʣʠʢʦʾ ʝʢʦʥʦʤʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʩʧʨʠʷʻ ʨʘʮʽʦʥʘʣʴʥʽʡ ʫʪʠʣʽʟʘʮʽʾ, 

ʱʦ ʟʘʧʦʙʽʛʘʻ ʧʦʧʘʜʘʥʥʶ ʮʽʻʾ ʰʢʽʜʣʠʚʦʾ ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪ ʽ ʚʦʜʦʡʤʠ ʚ ʨʘʟʽ 

ʚʠʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʚʽʜʚʘʣʠ. 

ɼʣʷ ʧʦʚʥʦʾ ʣʽʢʚʽʜʘʮʽʾ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʽʜʭʦʜʽʚ ʘʮʝʪʠʣʝʥʦʚʠʭ 

ʛʝʥʝʨʘʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʮʝʪʠʣʝʥʦʤ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʛʘʣʴʤʽʚʥʘ ʨʽʜʠʥʘ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ 

ʨʽʜʠʥʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʦʙʭʽʜʥʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʢʘʯʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʩʚʽʞʦʶ ʛʘʣʴʤʽʚʥʦʶ ʨʽʜʠʥʦʶ ʩʧʝʮʽʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ. 

ɿʣʠʪʫ ʧʨʠ ʮʴʦʤʫ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʛʘʣʴʤʽʚʥʫ ʨʽʜʠʥʫ ʚʽʜʩʪʦʶʶʪʴ ʽ ʦʯʠʱʝʥʫ 

ʯʘʩʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʪʦʨʥʦ, ʘ ʟʘʙʨʫʜʥʝʥʫ ī ʫʪʠʣʽʟʫʶʪʴ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʘʥʪʠʬʨʠʟ ʽ ʚʦʜʘ ʟ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ. ʏʝʨʝʟ ʨʦʟʰʠʨʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʨʽʜʠʥ, ʱʦ 

ʟʘʤʝʨʟʘʶʪʴ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʘʥʪʠʬʨʠʟʽʚ), ʱʦ ʤʽʩʪʷʪʴ ʦʪʨʫʡʥʫ ʨʝʯʦʚʠʥʫ 

ʝʪʠʣʝʥʛʣʽʢʦʣʴ, ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʤ ˇʨʫʥʪʫ ʽ ʩʪʽʯʥʠʭ ʚʦʜ. ʊʦʤʫ ʥʘ 

ɸʊʇ ʤʘʻ ʙʫʪʠ ʥʘʣʘʛʦʜʞʝʥʦ ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʡ ʫʪʠʣʽʟʘʮʽʷ ʩʧʨʘʮʴʦʚʘʥʠʭ 

ʘʥʪʠʬʨʠʟʽʚ.  

ʈʝʮʠʢʣʽʥʛ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʈʽʰʝʥʥʷ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʟ ʦʛʣʷʜʫ ʝʢʦʣʦʛʽʾ 

ʟʘʜʘʯʽ ʤʦʞʣʠʚʝ, ʷʢʱʦ ʾʾ ʚʠʨʽʰʝʥʥʷ ʙʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʾʭ ʚʫʟʣʽʚ. ʊʘʢʠʡ ʧʨʠʥʮʠʧ 

ʧʨʠʡʥʷʪʠʡ ʧʨʦʚʽʜʥʠʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʬʽʨʤʘʤʠ ʩʚʽʪʫ. 

ʅʘʧʨʠʢʣʘʜ, 87% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʬʽʨʤʠ Scania, ɦ ʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟ 8 ʪʠʩ. ʜʝʪʘʣʝʡ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʤʦʞʝ 

ʥʘʜʭʦʜʠʪʠ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ 

ʘʚʪʦʤʦʙʽʣʴ ʤʘʨʢʠ R113H 4x2. ʁʦʛʦ ʤʘʩʘ ʙʣʠʟʴʢʦ 5,9 ʪ. ʄʘʪʝʨʽʘʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʪʘʢ: ʩʪʘʣʴ ï 2400 ʢʛ; ʯʘʚʫʥ ï 1300 ʢʛ; ʩʪʘʣʝʚʠʡ ʣʠʩʪ ï 1200 ʢʛ; ʛʫʤʘ ï 600 ʢʛ; 

ʘʣʶʤʽʥʽʡ ï 130 ʢʛ; ʧʣʘʩʪʤʘʩʠ ï 30 ʢʛ; ʩʚʠʥʝʮʴ ï 50 ʢʛ; ʤʽʜʴ ï 30 ʢʛ; ʣʘʢʠ ï 30 ʢʛ; 

ʮʠʥʢ ï 4 ʢʛ. ʇʽʩʣʷ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʽ ʡʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ʥʘ ʧʦʚʪʦʨʥʫ 
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ʧʝʨʝʨʦʙʢʫ ʥʘʜʭʦʜʷʪʴ ʯʦʨʥʽ ʤʝʪʘʣʠ, ʘʣʶʤʽʥʽʡ, ʩʚʠʥʝʮʴ ʽ ʤʽʜʴ. ʇʣʘʩʪʤʘʩʠ ʽ ʛʫʤʘ 

ʤʦʞʫʪʴ ʧʝʨʝʨʦʙʣʷʪʠʩʷ ʟ ʚʠʪʨʠʤʫʚʘʥʥʷʤ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʷʢʱʦ ʪʦʯʥʦ 

ʚʽʜʦʤʦ ʾʭ ʩʢʣʘʜ. ʌʽʨʤʘ Scania ʚʚʝʣʘ ʤʘʨʢʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʛʫʤʠ ʽ ʧʣʘʩʪʤʘʩ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʽʤʝʮʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ VDA260 ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʧʘʢʽʚ ʽ ʾʭ 

ʨʦʟʯʠʥʥʠʢʽʚ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʥʝʩʝʥʥʷ ʣʘʢʽʚ ʥʘʧʠʣʶʚʘʥʥʷʤ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʢʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʪʴ ʬʽʨʤʘ Volkswagen, ʟʦʢʨʝʤʘ ʥʘ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʷʭ Golf, ʚ ʷʢʠʭ ʫʩʽ ʧʣʘʩʪʤʘʩʦʚʽ ʜʝʪʘʣʽ ʪʘʢʦʞ ʤʘʶʪʴ ʤʘʨʢʫʚʘʥʥʷ, 60 % ʟ 

ʥʠʭ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʠʣʠ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʤʝʪʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʽ 

ʮʴʦʛʦ ʪʠʧʫ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʘʞʣʠʚʠʤ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʻ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʦʰʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʜʝʬʽʮʠʪʥʫ ʧʦʣʽʤʝʨʥʫ 

ʩʠʨʦʚʠʥʫ (ʢʘʫʯʫʢ), ʤʝʪʘʣ, ʪʝʭʥʽʯʥʠʡ ʚʫʛʣʝʮʴ ʪʘ ʽʥʰʽ ʥʘʧʦʚʥʶʚʘʯʽ. ʊʨʘʜʠʮʽʡʥʦ 

ʟʥʦʰʝʥʽ ʰʠʥʠ ʧʦʥʦʚʣʶʶʪʴ ʥʘʢʣʘʜʘʥʥʷʤ ʥʦʚʦʛʦ ʧʨʦʪʝʢʪʦʨʘ, ʪʽ ʰʠʥʠ, ʱʦ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ ʪʘʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ, ʧʦʜʨʽʙʥʶʶʪʴ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʟ 

ʢʨʠʰʢʠ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʜʦʙʘʚʢʦʶ ʾʾ ʚ ʜʦʨʦʞʥʽ ʧʦʢʨʠʪʪʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʦʰʝʥʽ ʰʠʥʠ ʮʽʣʠʤʠ ʫ ʩʧʦʨʫʜʘʭ ʜʣʷ ʟʘʭʠʩʪʫ ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʽ 

ʤʦʨʽʚ ʚʽʜ ʝʨʦʟʽʾ ʷʢ ʙʘʨ'ʻʨʠ ʪʘ ʦʛʦʨʦʞʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʙʣʦʢʽʚ ʜʣʷ ʩʪʽʥ 

ʛʘʨʘʞʽʚ, ʤʘʡʩʪʝʨʝʥʴ, ʩʢʣʘʜʽʚ. 

 

2.2. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʚʽʜʭʦʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɺʠʚʝʜʝʥʠʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʟʘʣʠʰʝʥʠʡ ʚ ʧʦʢʠʥʫʪʦʤʫ 

ʩʪʘʥʽ ʻ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʜʞʝʨʝʣʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʘʞʢʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʙʝʟ, ʥʘʧʨʠʢʣʘʜ, 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʯʠ ʘʚʽʘʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ: 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʧʦʣʽʧʰʫʻʪʴʩʷ ʜʠʟʘʡʥ, ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ 

ʙʝʟʧʝʢʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʽʩʪʴ, ʘ ʚʥʘʩʣʽʜʦʢ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 
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ʟʤʽʥʶʻʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʨʠʩ. 2.2): ʜʣʷ ʡʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʝ ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ. 

 

 

 

ʈʠʩ. 2.2. ʄʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ  

ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ 

 

ʋ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ, ʱʦ ʚʠʡʰʦʚ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ ʚʩʽ ʪʽ 

ʤʘʪʝʨʽʘʣʠ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ: ʯʦʨʥʽ ʽ ʢʦʣʴʦʨʦʚʽ 

ʤʝʪʘʣʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʘʩʪʠʣʴʥʽ ʪʘ ʦʭʦʣʦʜʞʫʶʯʽ ʨʽʜʠʥʠ, ʧʣʘʩʪʠʢʠ ʽ ʪʝʢʩʪʠʣʴ, 

ʛʫʤʦʪʝʭʥʽʯʥʽ ʚʠʨʦʙʠ, ʩʢʣʦ ʽ ʢʝʨʘʤʽʢʘ, ʢʘʨʪʦʥ, ʜʝʨʝʚʦ ʪʘ ʽʥ.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʚʠʡʰʣʠ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʧʨʦʮʝʩʽʚ ʽ ʤʝʪʦʜʽʚ ʾʭ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ʾʭ 

ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ. ʋʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʽ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʚʪʦʨʠʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʾ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʚʽʜʭʦʜʽʚ ʘʚʪʦʤʦʙʽʣʶ, ʱʦ ʚʠʡʰʦʚ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 2.3. 

ʃʽʪʘʢ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʪʝʭʥʽʯʥʠʡ ʦʙôʻʢʪ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʻ ʦʙôʻʢʪʦʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʪʝʭʥʽʯʥʫ ʩʠʩʪʝʤʫ ʟ ʨʦʟʚʠʥʝʥʦʶ ʽʻʨʘʨʭʽʯʥʦ 

ʩʪʨʫʢʪʫʨʦʶ. ʇʨʠ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ, ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʝʚʥʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʨʽʚʥʷ, ʚʠʤʘʛʘʻ ʧʦʙʫʜʦʚʠ ʫʩʽʻʾ ʽʻʨʘʨʭʽʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ 

ʩʠʩʪʝʤʠ ʽ ʧʽʜʩʠʩʪʝʤʠ ʣʽʪʘʢʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ ʽ ʾʾ ʧʽʜʩʠʩʪʝʤʫ ï ʘʚʽʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ (ɸʊʂ). ʋ 

ʩʚʦʶ ʯʝʨʛʫ ʣʽʪʘʢ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʭʽʜʥʘ (ʙʘʟʦʚʘ) ʧʽʜʩʠʩʪʝʤʘ, ʜʝ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʟʘ ʨʽʚʥʷʤʠ ʽʻʨʘʨʭʽʾ ʪʘʢʽ ʧʽʜʩʠʩʪʝʤʠ, ʷʢ ʧʣʘʥʝʨ, ʩʠʣʦʚʽ ʫʩʪʘʥʦʚʢʠ, ʩʧʦʨʷʜʞʝʥʥʷ, 
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ʦʙʣʘʜʥʘʥʥʷ, ʘʚʽʦʥʽʢʫ, ʩʠʩʪʝʤʫ ʰʘʩʽ ʽ ʪ.ʜ. ʂʦʞʥʘ ʟ ʮʠʭ ʧʽʜʩʠʩʪʝʤ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʧʽʜʜʘʻʪʴʩʷ ʜʝʢʦʤʧʦʟʠʮʽʾ, ʪʦʙʪʦ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʥʠʟʢʫ ʱʝ ʙʽʣʴʰʝ ʜʨʽʙʥʠʭ 

ʧʽʜʩʠʩʪʝʤ (ʩʢʣʘʜʦʚʠʭ), ʝʣʝʤʝʥʪʽʚ, ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ. ɻʨʘʬʽʯʥʦ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʣʽʪʘʢʘ ʧʦ ʫʢʨʫʧʥʝʥʠʤ ʘʛʨʝʛʘʪʘʤ ʤʦʞʥʘ, ʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬ-ʜʝʨʝʚʘ (ʨʠʩ. 2.4). 

ʃʽʪʘʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʣʴʡʦʥʽʚ ʢʦʤʧʦʥʝʥʪʽʚ (ʜʝʪʘʣʝʡ), ʱʦ ʧʽʩʣʷ ʩʧʠʩʘʥʥʷ 

ʤʘʰʠʥʠ ʧʦʚʠʥʥʽ ʧʽʜʣʷʛʘʪʠ ʧʦʜʘʣʴʰʽʡ ʧʝʨʝʨʦʙʮʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʣʽʪʘʢ ï ʮʝ 

ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʤʘʶʪʴ ʩʠʥʭʨʦʥʥʦ 

ʣʝʪʽʪʠ ʥʘ ʰʚʠʜʢʦʩʪʽ 900 ʢʤ/ʛʦʜ (0,85 ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ, ʮʝ ʪʠʧʦʚʘ ʰʚʠʜʢʽʩʪʴ 

Boeing 787 Dreamliner) ʥʘ ʚʠʩʦʪʽ 10 ʢʤ.  

ʊʦʙʪʦ ʧʘʨʘ-ʪʨʽʡʢʘ ʤʽʣʴʡʦʥʽʚ ʜʝʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽ ʟʙʠʨʘʻʪʴʩʷ ʚ ʦʜʠʥ                   

ʚʠʨʽʙ ï ʽ ʣʽʪʘʢ ʣʝʪʠʪʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪ ʧʘʩʘʞʠʨʘʤ ʽ ʧʨʠʙʫʪʦʢ ʚʣʘʩʥʠʢʘʤ. 

ɸʣʝ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʃɸ ʩʘʤ ʣʽʪʘʢ ʽ ʡʦʛʦ ʜʝʪʘʣʽ ʩʪʘʶʪʴ 

ʚʽʜʭʦʜʘʤʠ. ɼʝʷʢʽ ʡʦʛʦ ʤʘʪʝʨʽʘʣʠ ʫʪʠʣʽʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʜʝʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʫʯʥʦʾ ʧʨʘʮʽ. ʏʘʩʪʠʥʘ ʘʚʽʘʮʽʡʥʠʭ 

ʚʽʜʭʦʜʽʚ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʟʚʘʣʠʱʘ ʥʘʟʘʚʞʜʠ. ʗʢʘʩʴ ʯʘʩʪʢʘ ʚʽʜʭʦʜʽʚ ʪʠʤʯʘʩʦʚʦ 

ʩʢʣʘʜʫʻʪʴʩʷ ʚ ʦʯʽʢʫʚʘʥʥʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯ ʪʘʢʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʘʚʽʘʨʝʮʠʢʣʽʥʛ ʽ ʫʪʠʣʽʟʘʮʽʷ. 

ʆʧʠʩ ʪʝʭʥʦʣʦʛʽʾ ʫʪʠʣʽʟʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʘʝʨʦʧʦʨʪʫ ʩʪʦʷʥʢʠ ʘʙʦ ʥʘ ʙʘʟʽ 

ʟʙʝʨʽʛʘʥʥʷ ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ. ʊʫʪ ʣʽʪʘʢ ʻ ʯʘʩʪʠʥʦʶ (ʢʦʤʧʦʥʝʥʪʦʤ, ʝʣʝʤʝʥʪʦʤ) 

ʩʢʣʘʜʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʘʚʽʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʩʠʩʪʝʤ ʣʽʪʘʢʘ ʚʠʜʘʣʷʶʪʴ: 

- ʟʘʣʠʰʢʠ ʧʘʣʠʚʘ, ʱʦ ʥʝ ʚʜʘʣʦʩʷ ʧʦʚʥʽʩʪʶ ʟʣʠʪʠ ʟ ʤʘʰʠʥʠ; 

- ʪʝʭʥʽʯʥʽ ʨʽʜʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʘʛʨʝʛʘʪʽʚ; 

- ʚʠʙʫʭʦʚʽ ʧʨʠʩʪʨʦʾ ʢʘʪʘʧʫʣʴʪ; 

- ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʣʘʜʠ; 

- ʧʘʩʘʞʠʨʩʴʢʝ ʦʙʣʘʜʥʘʥʥʷ; 

- ʧʣʘʩʪʠʢʦʚʽ ʦʙʰʠʚʢʠ, ʥʘʢʣʘʜʢʠ ʽ ʪ. ʜ.; 

- ʜʦʧʦʤʽʞʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ï ʜʨʦʪʠ, ʩʠʣʦʚʽ ʪʘ ʧʝʨʝʜʘʚʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ ʧʨʠʚʦʜʽʚ ʰʘʩʽ, ʝʣʝʨʦʥʽʚ, ʟʘʢʨʠʣʢʽʚ, ʢʝʨʤʘ ʫʧʨʘʚʣʽʥʥʷ ï ʩʦʪʝʥʴ ʚʫʟʣʽʚ 
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(ʨʠʩ. 2.5). ʇʦʜʘʣʴʰʘ ʧʝʨʝʨʦʙʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʦʨʧʫʩʠ ʣʽʪʘʢʽʚ ʥʘʜʭʦʜʷʪʴ ʚ ʮʝʭʠ ʜʝ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʧʣʘʚʢʠ ʦʪʨʠʤʫʶʪʴ ʯʦʨʥʽ (25%) 

ʽ ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ (ʙʽʣʴʰʝ 70 %). ʇʨʠʣʘʜʠ, ʧʣʘʪʠ, ʨʘʜʽʦʝʣʝʤʝʥʪʠ ʥʘʜʭʦʜʷʪʴ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʥʘ ʽʥʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʄʝʪʦʶ ʧʝʨʝʨʦʙʢʠ ʻ ʦʪʨʠʤʘʥʥʷ ʤʽʜʽ, ʦʣʦʚʘ, ʩʨʽʙʣʘ, ʟʦʣʦʪʘ ʽ ʧʣʘʪʠʥʠ ʟ 

ʜʝʪʘʣʝʡ ʩʧʠʩʘʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ. 
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ɿʘʣʠʰʢʠ ʘʧʘʨʘʪʫʨʠ ʩʧʦʯʘʪʢʫ ʨʦʟʙʠʨʘʶʪʴʩʷ ʽ ʨʦʟʩʦʨʪʦʚʫʶʪʴʩʷ ʚʨʫʯʥʫ. ʅʘ ʜʨʫʛʦʤʫ 

ʝʪʘʧʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʭʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʨʘʥʩʧʦʨʪʥʘ 

ʘʚ̔ʘʮ̔ʡʥʘ ʩʠʩʪʝʤʘ

ʃ̔ʪʘʢ 

ɸʚ̔ʘʮ̔ʡʥʦ-ʪʝʭʥ̔ʯʥʠʡ 

ʢʦʤʧʣʝʢʩ

ʇʣʘʥʝʨ 

ʂʨʠʣʦ 

ʂʝʩʦʥʠ 

ɺʝʨʭʥ̫ 

ʧʘʥʝʣɹ

ʆʙh ʠʚʢʘ 

ʉʠʣʦʚʝ 

ʫʩʪʘʪʢʫʚʘʥʥ̫

ʌʁ ʟʝʣ̫ʞ 

ʅʦʩʦʚʘ 

ʯʘʩʪʠʥʘ

ʉʪ̔ʥʢʠ 

ʉʪʨʠʥʛʝʨʠ 

ʉʠʩʪʝʤʘ 

ʦʙʣʘʜʥʘʥʥ̫

ʉʠʩʪʝʤʘ 

ʘhʩ̔

ɼʝʪʘʣ̔ ʪʘ 

ʝʣʝʤʝʥʪʠ 

ʢʨ̔ʧʣʝʥʥ̫

ʅʝʨʚʁʨʠ 

ɼʝʪʘʣ̔ 

ʢʨ̔ʧʣʝʥʥ̫

ʈ̔
ʚ
ʥ̔
 ̔̒
ʨ
ʘʨ
ʭ̔ʾ

N-ʡ ʨ̔ʚʝʥɹ

I

II

III

IV

V

VI

VII

VIII

ɼʝʢʦʤʧʦ-

ʟʠʮ̫̔

ɺʠʧʣʠʚʘ̒ 

ʟ̔ ɯ ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ ɯɯ ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ ɯɯɯ ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ ɯV ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ V ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘʘ̒ 

ʟ̔ Vɯ ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ Vɯɯ ʨ̔ʚʥ̫

ɺʠʧʣʠʚʘ̒ 

ʟ̔ Vɯɯɯ ʨ̔ʚʥ̫  
 

ʈʠʩ. 2.4. ʌʨʘʛʤʝʥʪ ʛʨʘʬ-ʜʝʨʝʚʘ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʪʘʢʘ 
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ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʫʪʠʣʽʟʘʮʽʾ ʘʚʽʘʮʽʡʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʽʩʥʫʻ ʫ ʩʚʽʪʽ ʩʴʦʛʦʜʥʽ, ʚ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʜʣʷ ʾʾ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʪʨʽʙʥʽ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ: ʟʘʤʽʩʪʴ ʤʝʪʘʣʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʠʪʦʤʘ ʚʘʛʘ ʢʦʤʧʦʟʠʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʚ ʧʨʠʣʘʜʘʭ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʘʢʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦʨʦʛʦʮʽʥʥʽ ʤʝʪʘʣʠ. 

ʂʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʘʨʤʫʶʯʦʾ ʢʘʨʙʦʥʦʚʦʾ ʩʽʪʢʠ ʽ ʧʦʣʽʘʤʽʜʥʠʭ 

(ʧʦʣʽʩʪʠʨʦʣʴʥʠʭ) ʥʘʧʦʚʥʶʚʘʯʽʚ ʚ ʧʨʦʮʝʩʽ ʫʪʠʣʽʟʘʮʽʾ ʧʽʜʣʷʛʘʶʪʴ ʨʦʟʯʠʥʝʥʥʶ. 

ʅʘ ʜʫʤʢʫ ʧʝʨʝʨʦʙʥʠʢʽʚ ʚʽʜʭʦʜʽʚ, ʫʪʠʣʽʟʘʮʽʷ ʣʽʪʘʢʽʚ ʫ ʚʽʜʨʠʚʽ ʚʽʜ ʧʨʦʮʝʩʫ ʾʭ 

ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʘ. ɺʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʜʦʙʫʪʠʭ ʟ ʣʽʪʘʢʘ,                        

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʡʦʛʦ ʨʦʟʙʠʨʘʥʥʷ: ʜʦ ʧʦʢʠʥʫʪʦʛʦ ʥʘ 

ʜʘʣʝʢʦʤʫ ʘʝʨʦʜʨʦʤʽ ʣʽʪʘʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦʩʪʘʚʠʪʠ ʙʨʠʛʘʜʫ ʬʘʭʽʚʮʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ; 

ʜʝʤʦʥʪʘʞ ʦʩʥʘʱʝʥʥʷ ʣʘʡʥʝʨʘ ʥʝ ʪʽʣʴʢʠ ʪʨʫʜʦʤʽʩʪʢʠʡ, ʘʣʝ ʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʽʜʚʠʱʝʥʠʭ ʥʦʨʤ ʩʘʥʽʪʘʨʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʟʙʦʨʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʚʠʚʝʟʝʥʥʷ ʙʘʛʘʪʴʦʭ (ʯʘʩʪʦ ʪʦʢʩʠʯʥʠʭ) ʤʘʪʝʨʽʘʣʽʚ; ʧʦʜʘʣʴʰʝ 

ʩʦʨʪʫʚʘʥʥʷ, ʣʦʛʽʩʪʠʢʘ ʪʘ ʧʝʨʝʨʦʙʢʘ ï ʜʦʩʠʪʴ ʟʘʪʨʘʪʥʽ ʟʘʭʦʜʠ. 

ʆʜʥʘʢ, ʮʝ ʣʠʰʝ ʚʝʨʰʠʥʘ ʘʡʩʙʝʨʛʘ. ɿʘ ʦʮʽʥʢʘʤʠ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ 

ʘʚʽʘʢʦʨʧʦʨʘʮʽʡ, ʜʦ 2030 ʨ. ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʦʥʦʚʠʪʠ ʙʣʠʟʴʢʦ 35 ʪʠʩʷʯ ʣʘʡʥʝʨʽʚ. ʅʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʞʥʦʾ ʤʘʰʠʥʠ ʧʦʪʨʽʙʥʦ ʚʽʜ 50 ʪʦʥʥ ʤʝʪʘʣʫ, ʩʦʪʝʥʴ ʢʽʣʦʛʨʘʤ 

ʧʦʣ̔ʤʝʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚ ʛʘʣʫʟʽ ʩʧʠʩʫʻʪʴʩʷ ʱʦʨʽʯʥʦ ʙʽʣʴʰʝ 500 ʣʽʪʘʢʽʚ ï ʪʽ ʞ ʪʠʩʷʯʽ 

ʪʦʥʥ ʘʣʶʤʽʥʽʶ, ʥʽʢʝʣʶ, ʩʪʘʣʽ ʽ ʧʦʣʽʤʝʨʽʚ. ʇʝʨʝʜ ʘʚʽʘʙʫʜʽʚʥʠʢʘʤʠ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ: 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʨʫʛʦʦʙʽʛ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʪʚʦʨʠʚʰʠ ʩʬʝʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʬʣʦʪʫ ʚ ʟʘʤʢʥʫʪʠʡ ʮʠʢʣ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʨʽʯ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʽʘʨʝʮʠʢʣʽʥʛʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʟʘʧʯʘʩʪʠʥ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʪʘʢʘ. 

 

2.3. ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʟʚʘʣʠʱ ʤ. ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʤʽʩʪʷʪʴ 

ʚʽʜʭʦʜʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

 

ɸʥʘʣʽʟʦʤ ʜʘʥʠʭ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ 

ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ Maxar ʪʘ ʥʘʫʢʦʚʠʭ ʧʦhʫʢʽʚ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʟʚʘʣʠʱʘ, 
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ʱʦ ʤʽʩʪʷʪʴ ʚʽʜʭʦʜʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʥʩʧʦʨʪʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ: 

1. ʉʤʽʪʪʻʟʚʘʣʠʱʘ ʧʦʙʣʠʟʫ ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè 

(ʨʠʩ. 2.6ï2.7). ʆʢʨʽʤ ʦʬʽʮʽʡʥʦʛʦ ʟʚʘʣʠʱʘ ʊʆɺ çɽʢʦ-ʉʝʨʚʽʩè (ʙʽʦʛʘʟʦʚʘ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ) ʚʠʷʚʣʝʥʦ ʟʚʘʣʠʱʝ ʧʦʙʣʠʟʫ ʩʘʤʦʛʦ ʘʝʨʦʧʦʨʪʫ (ʨʠʩ. 2.7ʘ). 

2. ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʫ ʩ. ʇʨʦʣʽʩʢʠ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʨʠʩ. 2.8ï2.9). 

3. ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʧʦʨʫʯ ʽʟ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʤ ʟʘʚʦʜʦʤ çɽʥʝʨʛʽʷè ʇɸʊ 

çʂʠʾʚʝʥʝʨʛʦè, ʤ. ʂʠʾʚ, ʚʫʣ. ʂʦʣʝʢʪʦʨʥʘ, 44 (ʨʠʩ. 2.10). 

4. ʂʣʘʜʦʚʠʱʝ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ 

ʙʨʦʥʝʪʘʥʢʦʚʦʛʦ ʟʘʚʦʜʫ (ʨʠʩ. 2.11ï2.12).  

5. ʂʣʘʜʦʚʠʱʝ ʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ ʫ ɻʦʣʦʩʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ ʥʘ 

ʙʝʨʝʟʽ ɼʥʽʧʨʘ (ʨʠʩ. 2.13ï2.14). 

6. ʂʣʘʜʦʚʠʱʝ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ ʂʇ "ʂʠʾʚʧʘʩʪʨʘʥʩ" ʫ ɼʘʨʥʠʮʴʢʦʤʫ 

ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʩʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ, ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ, 15 (ʨʠʩ. 2.15ï

2.17). 

7. ʂʣʘʜʦʚʠʱʝ ʢʠʥʫʪʠʭ ʘʚʪʦ ʫ ɼʝʩʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ (ʊʨʦʻʱʠʥʘ, 

ʚʫʣ. ʄʠʣʦʩʣʘʚʩʴʢʘ) (ʨʠʩ. 2.18ï2.20). 

8. ʇʦʣʽʛʦʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ˉ5 ʇʨɸʊ çʂʠʾʚʩʧʝʮʪʨʘʥʩè,                           

ʩ. ʇʽʜʛʽʨʮʽ ʆʙʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 2.21ï2.22). 

ʅʘʤʫ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʟʘʛʘʣʴʥʫ ʢʘʨʪʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʘʦʯʥʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.23.  

ɼʣʷ ʚʩʽʭ ʟʚʘʣʠʱ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʪʘ ʩʢʣʘʜʝʥʦ ʢʘʨʪʫ. ɼʣʷ 

ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʪʘ ʙʘʟʦʚʫ ʢʘʨʪʫ OpenStreetMap 

(https://www.openstreetmap.org). ɼʣʷ ʥʦʚʠʭ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱ, ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʷʢʽ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʚ OpenStreetMap, ʘʚʪʦʨʠ ʜʦʜʘʣʠ ʛʝʦʤʝʪʨʽʶ ʧʦʣʽʛʦʥʽʚ ʟʚʘʣʠʱ 

ʜʦ ʙʘʟʠ ʜʘʥʠʭ OpenStreetMap. ʂʨʽʤ ʮʴʦʛʦ, ʚʢʘʟʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʨʘʡʦʥʠ ʥʘʚʢʦʣʦ ʟʚʘʣʠʱ (ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʜʦʨʦʛʠ), ʱʦ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʜʝʰʠʬʨʫʚʘʥʥʷʤ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʟ ʢʘʜʘʩʪʨʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʩʢʣʘʩʪʠ ʜʝʪʘʣʴʥʽ ʢʘʨʪʠ ʥʘʚʽʪʴ ʜʣʷ ʪʠʭ ʨʘʡʦʥʽʚ, ʧʨʦ ʷʢʽ ʙʫʣʦ ʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʙʘʟʽ 
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ʜʘʥʠʭ OpenStreetMap (ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʟʥʘʜʦʙʠʣʦʩʴ ʜʣʷ ʦʢʦʣʠʮʴ ʄʽʞʥʘʨʦʜʥʦʛʦ 

ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʪʘ ʜʣʷ ʤʽʩʪʘ ɹʦʨʠʩʧʽʣʴ). ʆʢʨʽʤ ʜʘʥʠʭ OpenStreetMap ʥʘ 

ʢʘʨʪʠ ʪʘʢʦʞ ʜʦʜʘʥʦ ʚʝʢʪʦʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʣʽʛʦʥʠ ʩʤʽʪʪʻʟʚʘʣʠʱ: ʚʦʥʠ 

ʧʦʟʥʘʯʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤ ʢʦʣʴʦʨʦʤ ʪʘ ʧʽʜʧʠʩʘʥʽ. ɺʢʘʟʘʥʽ 

ʧʦʣʽʛʦʥʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʘʢʪʫʘʣʴʥʠʤʠ ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ ʪʝʨʠʪʦʨʽʾ 

ʟʚʘʣʠʱ. 

 

ʈʠʩ. 2.6. ʉʤʽʪʪʻʟʚʘʣʠʱʘ ʧʦʙʣʠʟʫ ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè 
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https://www.google.com/maps/@50.3206444,30.9293939,4257m/data=!3m1!1e3  

 

 

  

a) ʉʪʠʭʽʡʥʝ ʟʚʘʣʠʱʝ  

(ʧʦʨʫʯ ʟ ʦʯʠʩʥʠʤʠ ʩʧʦʨʫʜʘʤʠ) 

ʙ) ʆʬʽʮʽʡʥʝ ʟʚʘʣʠʱʝ  

(ʙʽʦʛʘʟʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ) 

 

ʈʠʩ. 2.7. ʂʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʩʤʽʪʪʻʟʚʘʣʠʱ ʧʦʙʣʠʟʫ  

ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè 

 

https://www.google.com/maps/@50.3206444,30.9293939,4257m/data=!3m1!1e3
https://www.google.com/maps/@50.3206444,30.9293939,4257m/data=!3m1!1e3
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ʈʠʩ. 2.8. ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʫ ʩ. ʇʨʦʣʽʩʢʠ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ  

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 
https://www.google.com/maps/@50.3894123,30.8115008,632m/data=!3m1!1e3  

 

 

ʈʠʩ. 2.9. ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʫ ʩ. ʇʨʦʣʽʩʢʠ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

https://www.google.com/maps/@50.3894123,30.8115008,632m/data=!3m1!1e3
https://www.google.com/maps/@50.3894123,30.8115008,632m/data=!3m1!1e3
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ʈʠʩ. 2.10. ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʧʦʨʫʯ ʽʟ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʤ ʟʘʚʦʜʦʤ çɽʥʝʨʛʽʷè  

ʇɸʊ çʂʠʾʚʝʥʝʨʛʦè (ʤ. ʂʠʾʚ, ʚʫʣ. ʂʦʣʝʢʪʦʨʥʘ, 44). ʇʨʘʚʦʨʫʯ ï ʢʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ 

ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʟʚʘʣʠʱʘ, 

https://www.google.com/maps/@50.3870873,30.6580414,1503m/data=!3m1!1e3  

 

  

https://www.google.com/maps/@50.3870873,30.6580414,1503m/data=!3m1!1e3
https://www.google.com/maps/@50.3870873,30.6580414,1503m/data=!3m1!1e3
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ʈʠʩ. 2.11. ʂʣʘʜʦʚʠʱʝ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ ʙʨʦʥʝʪʘʥʢʦʚʦʛʦ 

ʟʘʚʦʜʫ (ʚʥʠʟʫ ï ʢʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ), 

https://www.google.com.ua/maps/@50.418515,30.696571,376m/data=!3m1!1e3  

https://www.google.com.ua/maps/@50.418515,30.696571,376m/data=!3m1!1e3
https://www.google.com.ua/maps/@50.418515,30.696571,376m/data=!3m1!1e3
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ʈʠʩ. 2.12. ʌʦʪʦʛʨʘʬʽʷ ʢʣʘʜʦʚʠʱʘ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ 

ʙʨʦʥʝʪʘʥʢʦʚʦʛʦ ʟʘʚʦʜʫ. 

 

 

ʈʠʩ. 2.13. ʂʣʘʜʦʚʠʱʝ ʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ (ʤ. ʂʠʾʚ). 
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ʈʠʩ. 2.14. ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʪʘ ʬʦʪʦʛʨʘʬʽʷ ʢʣʘʜʦʚʠʱʘ ʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ (ʤ. ʂʠʾʚ), 
https://www.google.com.ua/maps/@50.3794015,30.576161,316m/data=!3m1!1e3  

https://www.google.com.ua/maps/@50.3794015,30.576161,316m/data=!3m1!1e3
https://www.google.com.ua/maps/@50.3794015,30.576161,316m/data=!3m1!1e3
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ʈʠʩ. 2.15. ʂʣʘʜʦʚʠʱʝ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè  
(ʤ. ʂʠʾʚ, ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ, 15), 

https://www.google.com.ua/maps/@50.4272677,30.6862816,446m/data=!3m1!1e3  

 

 

ʈʠʩ. 2.16. ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʢʣʘʜʦʚʠʱʘ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ  
ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè  

https://www.google.com.ua/maps/@50.4272677,30.6862816,446m/data=!3m1!1e3
https://www.google.com.ua/maps/@50.4272677,30.6862816,446m/data=!3m1!1e3
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ʈʠʩ. 2.17. ʌʦʪʦʛʨʘʬʽʾ ʢʣʘʜʦʚʠʱʘ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ  
ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè 
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ʈʠʩ. 2.18.  ʂʣʘʜʦʚʠʱʝ ʢʠʥʫʪʠʭ ʘʚʪʦ ʥʘ ʊʨʦʻʱʠʥʽ (ʤ. ʂʠʽʚ, ʚʫʣ. ʄʠʣʦʩʣʘʚʩʴʢʘ), 

https://www.google.com.ua/maps/@50.5317431,30.6171911,111m/data=!3m1!1e3  

 

 

 

 

 

 

 

https://www.google.com.ua/maps/@50.5317431,30.6171911,111m/data=!3m1!1e3
https://www.google.com.ua/maps/@50.5317431,30.6171911,111m/data=!3m1!1e3
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ʈʠʩ. 2.19.  ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʢʣʘʜʦʚʠʱʘ ʢʠʥʫʪʠʭ ʘʚʪʦ ʥʘ ʊʨʦʻʱʠʥʽ. 
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ʈʠʩ. 2.20.  ʌʦʪʦʛʨʘʬʽʾ ʢʣʘʜʦʚʠʱʘ ʢʠʥʫʪʠʭ ʘʚʪʦ ʥʘ ʊʨʦʻʱʠʥʽ. 
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ʈʠʩ. 2.21. ʇʦʣʽʛʦʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ˉ5 ʇʨɸʊ çʂʠʾʚʩʧʝʮʪʨʘʥʩè  
(ʩ. ʇʽʜʛʽʨʮʽ ʆʙʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ), 

https://www.google.com/maps/@50.2369055,30.5228748,1305m/data=!3m1!1e3  

 

 

 

 

https://www.google.com/maps/@50.2369055,30.5228748,1305m/data=!3m1!1e3
https://www.google.com/maps/@50.2369055,30.5228748,1305m/data=!3m1!1e3
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ʈʠʩ. 2.22. ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʧʦʣʽʛʦʥʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ˉ5. 
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ʈʠʩ. 2.23. ɺʠʚʯʝʥʽ ʟʚʘʣʠʱʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ ʪʘ ʂʠʻʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ: 
 

1 ï ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʧʦʙʣʠʟʫ ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ñɹʦʨʠʩʧʽʣʴò (ʘ ï ʩʪʠʭʽʡʥʝ , ʙ ï ʦʬʽʮʽʡʥʝ); 

2 ï ʩʤʽʪʪʻʟʚʘʣʠʱʝ ʫ ʩ. ʇʨʦʣʽʩʢʠ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

3 ï ʩʪʠʭʽʡʥʝ ʩʤʽʪʪʻʟʚʘʣʠʱʝ ʧʦʨʫʯ ʽʟ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʤ ʟʘʚʦʜʦʤ çɽʥʝʨʛʽʷè; 

4 ï ʢʣʘʜʦʚʠʱʝ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ ʙʨʦʥʝʪʘʥʢʦʚʦʛʦ ʟʘʚʦʜʫ; 

5 ï ʢʣʘʜʦʚʠʱʝ ʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ ʫ ɻʦʣʦʩʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ ʥʘ ʙʝʨʝʟʽ ɼʥʽʧʨʘ; 

6 ï ʢʣʘʜʦʚʠʱʝ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ ʂʇ "ʂʠʾʚʧʘʩʪʨʘʥʩ" ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ; 

7 ï ʢʣʘʜʦʚʠʱʝ ʢʠʥʫʪʠʭ ʘʚʪʦ ʫ ɼʝʩʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ 

8 ï ʧʦʣʽʛʦʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ˉ5 , ʩ. ʇʽʜʛʽʨʮʽ ʆʙʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. 
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ʈʦʟʜʽʣ 3. ɸʥʘʣʽʟ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʟʚʘʣʠʱ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

 

3.1. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʨʦʻʢʪʫ ʫ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʫʯʘʩʥʽ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʚʠʜʽʣʝʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʠʭ).  

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: ʟʨʘʟʢʠ ʽʟ ʟʚʘʣʠʱ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʂʠʻʚʘ (ʨʠʩ. 3.1ï3.4) ʪʘ ʛʨʫʥʪ, ʟʘʙʨʫʜʥʝʥʠʡ 

ʘʚʽʘʮʽʡʥʠʤ ʧʘʣʠʚʦʤ ʊʉ-1.  

 

  

ʘ ʙ 

  

ʚ ɻ 

ʈʠʩ. 3.1. ɿʨʘʟʢʠ ʚʽʜʽʙʨʘʥʽ ʥʘ ʟʚʘʣʠʱʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʟʘʚʦʜʫ (ʩʤʽʪʪʻʟʚʘʣʠʱʝ ʫ ʩ. ʇʨʦʣʽʩʢʠ 

ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ  ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ): ʘ ï ʬʦʪʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʚʟʷʪʪʷ ʧʨʦʙ; ʙ ï ʬʦʪʦ 

ʚʟʷʪʪʷ ʟʨʘʟʢʘ ˉ1; ʚ - ʬʦʪʦ ʚʟʷʪʪʷ ʟʨʘʟʢʘ ˉ2; ʛ - ʬʦʪʦ ʚʟʷʪʪʷ ʟʨʘʟʢʘ ˉ3 

 

ɿʨʘʟʦʢ ˉ1 ï ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʫʱʽʣʴʥʶʚʘʯʽʚ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʰʣʘʥʛʽʚ. ɿʨʘʟʦʢ ˉ2 ï ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ 
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ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʛʫʤʦʚʠʭ ʪʘ ʧʣʘʩʪʠʢʦʚʠʭ ʜʝʪʘʣʝʡ. ɿʨʘʟʦʢ 

ˉ3 ï ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ ʊʇɺ. ɿʨʘʟʦʢ ˉ4 ï ʧʨʦʙʘ, 

ʬʨʘʛʤʝʥʪ ʛʫʤʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʢʦʚʨʠʢʘ. ɿʨʘʟʦʢ ˉ5 ï ʧʨʦʙʘ, ʬʨʘʛʤʝʥʪ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʢʘʤʝʨʠ ʢʦʣʝʩʘ. ɿʨʘʟʦʢ 6 ï ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʨʦʟʢʣʘʜʘʥʥʷ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɿʨʘʟʦʢ 7 ï ʧʨʦʙʘ ʰʣʘʤʫ, ʚʟʷʪʘ ʥʘ ʜʥʽ ʨʝʟʝʨʚʫʘʨʫ ʟ 

ʜʠʟʝʣʴʥʠʤ ʧʘʣʴʥʠʤ. 

 

 

ʈʠʩ. 3.2. ɿʨʘʟʢʠ ʚʽʜʽʙʨʘʥʽ ʥʘ ʟʚʘʣʠʱʽ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʨʦʟʙʽʨʢʠ, ʟʘ ʘʜʨʝʩʦʶ ʤ. ʂʠʾʚ, ʚʫʣ. ʄʝʜʦʚʘ 1ʙ 

 

ɿʨʘʟʦʢ ˉ1ʄ ï ʧʨʦʙʘ ʛʫʤʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ɿʨʘʟʦʢ ˉ2ʄ ï 

ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ  - ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ 

ʜʝʪʘʣʝʡ. ɿʨʘʟʦʢ ˉ3ʄ ï ʧʨʦʙʘ, ʬʨʘʛʤʝʥʪ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ ʢʦʣʝʩʘ. ɿʨʘʟʦʢ 

ˉ4ʄ ï ʧʨʦʙʘ, ʟʘʣʠʰʦʢ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ; ɿʨʘʟʦʢ ˉ5ʄ - ʛʨʫʥʪ 

ʥʘʩʠʯʝʥʠʡ ʤʦʪʦʨʥʦʶ ʦʣʠʚʦʶ. ɿʨʘʟʦʢ ˉ6ʄ ï ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ. 
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ɿʨʘʟʦʢ ˉ 1ʇɾ ɿʨʘʟʦʢ ˉ 2ʇɾ 

  

ɿʨʘʟʦʢ ˉ 3ʇɾ ɿʨʘʟʦʢ ˉ 4ʇɾ 

  

ɿʨʘʟʦʢ ˉ 5ʇɾ ɿʨʘʟʦʢ ˉ 6ʇɾ 

ʈʠʩ. 3.3. ɿʨʘʟʢʠ ʚʽʜʽʙʨʘʥʽ ʥʘ ʟʚʘʣʠʱʽ ʧʦʙʣʠʟʫ ɼʄɸ çʂʠʾʚè (ɾʫʣʷʥʠ) 

 

ɿʨʘʟʦʢ ˉ1ʇɾ - ʧʨʦʙʘ ʪʚʝʨʜʠʭ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɿʨʘʟʦʢ ˉ2ʇɾ - ʧʨʦʙʘ 

ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɿʨʘʟʦʢ ˉ3ʇɾ ï ʧʨʦʙʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʫʱʽʣʴʥʶʚʘʯʽʚ. ɿʨʘʟʦʢ ˉ4ʇɾ ï ʧʨʦʙʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ. ɿʨʘʟʦʢ ˉ5ʇɾ ï ʧʨʦʙʘ ʪʝʧʣʦ ʽʟʦʣʶʶʯʦʛʦ ʰʘʨʫ ʘʚʪʦ. ɿʨʘʟʦʢ ˉ6ʇɾ ï 

ʧʨʦʙʘ ʰʤʘʪʦʢ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʣʘʩʪʠʢʫ ʪʘ ʰʤʘʪʦʢ ʘʚʪʦʰʠʥʠ. 
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ɿʨʘʟʦʢ ˉ1ɺʈɿ 

  

ɿʨʘʟʦʢ ˉ2ɺʈɿ ɿʨʘʟʦʢ ˉ3ɺʈɿ 

 
 

ɿʨʘʟʦʢ ˉ4ɺʈɿ ɿʨʘʟʦʢ ˉ5ɺʈɿ 

ʈʠʩ. 3.4. ɿʨʘʟʢʠ ʚʽʜʽʙʨʘʥʽ ʥʘ ʟʚʘʣʠʱʽ ʚʘʛʦʥʥʦ-ʨʝʤʦʥʪʥʦʛʦ ʟʘʚʦʜʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʤ. ʂʠʾʚ, ʚʫʣ. ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 2 

 

ɿʨʘʟʦʢ ˉ1ɺʈɿ ï ʧʨʦʙʘ ʟʘʣʠʰʢʽʚ ʩʚʝʨʣʠʣʴʥʦ-ʪʦʢʘʨʥʠʭ ʨʦʙʽʪ.  ɿʨʘʟʦʢ 

ˉ2ɺʈɿ ï ʧʨʦʙʘ ʊʇɺ. ɿʨʘʟʦʢ ˉ3ɺʈɿ ï ʛʨʫʥʪ ʥʘʩʠʯʝʥʠʡ ʥʘʬʪʦʧʨʦʜʫʢʪʦʤ 
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(ʡʤʦʚʽʨʥʽʰʝ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ). ɿʨʘʟʦʢ ˉ4ɺʈɿ ï ʧʨʦʙʘ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ɿʨʘʟʦʢ ˉ5ɺʈɿ - ʧʨʦʙʘ , ʬʨʘʛʤʝʥʪ ʢʘʤʝʨʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʢʦʣʝʩʘ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʨʘʟʢʠ 

ʨʦʟʤʽʱʫʚʘʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʘʛʘʨʠʟʦʚʘʥʠʭ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ:  Malt extract agar, Malt 

agar (ʄɽɸ, ʄɸ ʚʠʨʦʙʥʠʮʪʚʘ Merck KGaA, ʅʽʤʝʯʯʠʥʘ), Nutrient Agar  (Nɸ, Sigma), 

ʪʨʠʧʪʠʢʘʟʦ-ʩʦʻʚʠʡ ʘʛʘʨ (ʊʉɸ), ʘʛʘʨ ʏʘʧʝʢʘ-ɼʦʢʩʘ, ʢʘʨʪʦʧʣʷʥʦ-ʛʣʶʢʦʟʥʠʡ ʘʛʘʨ 

(ʂɻɸ ʘʙʦ PDA ï Potato Dextrose Agar), ʘʛʘʨ ʉʘʙʫʨʦ (HiMedia Laboratories) [7]. 

ɺʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ ʢʫʣʴʪʫʨ 

ʟʜʽʡʩʥʶʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʘʛʘʨʠʟʦʚʘʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʄɽɸ, PDA, 

ʏʘʧʝʢʘ-ɼʦʢʩʘ).  

ɯʟʦʣʴʦʚʘʥʽ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʥʠʢʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ [7; 8; 9; 10; 11; 12]. 

ʊʘʢʩʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ IX-ʤ ʚʠʜʘʥʥʷʤ çʉʣʦʚʥʠʢʘ ʛʨʠʙʽʚè [13]. 

ʉʫʯʘʩʥʽ ʚʠʜʦʚʽ ʥʘʟʚʠ ʛʨʠʙʽʚ ʫʪʦʯʥʶʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʩʫʨʩʠ ɯʥʪʝʨʥʝʪ, 

ʟʦʢʨʝʤʘ ʜʘʥʽ ɯʥʜʝʢʩʫ ʛʨʠʙʽʚ [www.speciesfungorum].   

ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʯʠʩʪʠʭ 

ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʙʘʢʪʝʨʽʡ, ʜʨʽʞʜʞʽʚ) ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʫ çVitek-2è (çBio Merieuxè (ʌʨʘʥʮʽʷ) ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ID-ʢʘʨʪʦʢ ʜʣʷ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ, ʩʧʦʨʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ 

ʜʨʽʞʜʞʽʚ (GP-, GN-, BʉL ʪʘ YST-ʢʘʨʪʢʠ, ʚʽʜʧʦʚʽʜʥʦ). ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʽʟʦʣʴʦʚʘʥʠʭ ʙʘʢʪʝʨʽʡ ʟʘ ɻʨʘʤʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʙʽʨ ʙʘʨʚʥʠʢʽʚ ʟʘ ɻʨʘʤʦʤ 

(Merck KGaA, ʅʽʤʝʯʯʠʥʘ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʽʟʦʣʴʦʚʘʥʠʭ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʘʣʠʚʽ ʊʉ-1 ʩʫʩʧʝʥʟʽʶ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ 

ʚʥʦʩʠʣʠ ʚ ʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɻʆʉʊ 9.023-74) ʪʘ ʜʦʜʘʚʘʣʠ 

ʯʠʩʪʝ ʧʘʣʠʚʦ ʜʣʷ ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ (ʇʈɼ) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 (ʨʠʩ. 3.5).  
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ʈʠʩ. 3.5. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

 

 ʇʨʦʙʽʨʢʠ ʩʪʨʫʰʫʚʘʣʠ ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28̄°1Áʉ. 

ɺʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ ʨʦʩʪʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʟʥʘʢʘʤʠ: ʧʨʦʟʦʨʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʽʛʤʝʥʪʘʮʽʷ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʷʚʥʽʩʪʴ ʧʣʽʚʢʠ ʥʘ ʤʝʞʽ ʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ-ʧʘʣʠʚʦ, 

ʥʘʷʚʥʽʩʪʴ ʦʩʘʜʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʣʦʥʽʡ ʛʨʠʙʽʚ. 

 

3.2. ʂʦʤʧʣʝʢʩ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʭ 

ʢʫʣʴʪʫʨʘʭ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʙ (ʟʨʘʟʢʽʚ) ʥʘ ʘʛʘʨʠʟʦʚʘʥʠʭ 

ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʨʦʟʚʠʚʘʣʠʩʷ ʤʽʮʝʣʽʘʣʴʥʽ, ʜʨʽʞʜʞʝʧʦʜʽʙʥʽ ʛʨʠʙʠ ʪʘ 

ʙʘʢʪʝʨʽʾ (ʨʠʩ. 3.6 ʪʘ ʨʠʩ. 3.7).  

ʅʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʙʘʛʘʪʠʭ ʟʘ ʦʨʛʘʥʽʯʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ (ʄɽɸ, 

ʂɻɸ (=PDA), ʉʘʙʫʨʦ), ʩʧʦʩʪʝʨʽʛʘʣʠ ʽʥʪʝʥʩʠʚʥʝ ʪʘ ʰʚʠʜʢʝ ʦʙʨʦʩʪʘʥʥʷ ʟʨʘʟʢʽʚ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʛʨʠʙʘʤʠ ʚʽʜʜʽʣʫ Zygomycota ʧʦʨʷʜʢʫ Mucorales, ʱʦ  ʟʘʚʘʞʘʣʦ 

ʚʠʜʽʣʝʥʥʶ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ (ʨʠʩ 1.9). ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʚʠʩʽʚ ʟʨʘʟʢʽʚ (ʧʨʦʙ) ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʩʝʣʝʢʪʠʚʥʽ ʞʠʚʠʣʴʥʽ 

ʩʝʨʝʜʦʚʠʱʘ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʚʤʽʩʪʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 
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ʥʘʚʘʞʢʠ ʧʨʦʙ ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʠʛʦʪʫʚʘʥʥʷʤ ʩʫʩʧʝʥʟʽʡ ʚ ʩʪʝʨʠʣʴʥʽʡ ʚʦʜʽ ʘʙʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ (0,9% ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ).      

   

  

ʈʠʩ. 3.6. ʅʘʢʦʧʠʯʫʚʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ                                                     

ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

  

  

ʈʠʩ. 3.7 ʈʦʟʚʠʪʦʢ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʚʽʜʜʽʣʫ Zygomycota ʧʦʨʷʜʢʫ Mucorales ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ. ɿɹ ï ʟʚʦʨʦʪʥʽʡ ʙʽʢ ʯʘʰʦʢ ʇʝʪʨʽ 

ɿɹ 

 

ɿɹ 
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ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ʟʨʘʟʢʘʭ ʚʠʷʚʣʝʥʦ ʢʦʤʧʣʝʢʩ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʜʽʣʫ Zygomycota: ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Mucor (M. plumbeus), 

Rhizopus (Rh. stolonifer var. stolonifer), ʚʽʜʜʽʣʫ Ascomycota: ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ 

Chaetomium, Eurotium, Emericella nidulans, Microascus. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʣʝʥʠʭ ʛʨʠʙʽʚ  ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ Anamorphic fungi: ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ 

Acremonium, Alternaria, Aspergillus (Aspergillus flavus, Aspergillus fumigatus, A. 

niger var. niger, A. ochraceus, A. oryzae var. oryzae, A. sydowii, A. versicolor), 

Aureobasidium pullulans var. pullulans, Cladosporium (C. cladosporioides, C. 

herbarum, C. macrocarpum, C. shaerospermum),  Geotrichum candidum, Fusarium (F. 

poae), Paecilomyces, Penicilum (P. aurantiogriseum, P. brevicompactum, P. citrinum, 

P. funiculosum P. purpurogenum),  Phoma,  Scopulariopsis, Trichoderma (T. viride).  

ɯʟ ʟʨʘʟʢʽʚ ʛʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʘʣʠʚʦʤ ʊʉ-1, ʘ ʪʘʢʦʞ ʫ ʰʣʘʤʽ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ (ʟʨʘʟʦʢ ˉ 7) ʥʘʤʠ ʽʟʦʣʴʦʚʘʥʦ ʩʫʙʩʪʨʘʪʩʧʝʮʠʬʽʯʥʠʡ ˇʘʩʦʚʠʡ ʛʨʠʙ 

Hormoconis resinae (Cladosporium resinae) (ʨʠʩ. 3.8).  

ʉʝʨʝʜ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʙʫʣʦ ʢʦʥʩʪʘʪʦʚʘʥʦ ʥʘʷʚʥʽʩʪʴ ʷʢ ɻʨʘʤ-

ʧʦʟʠʪʠʚʥʠʭ (ɻ+), ɻʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ (ɻï) ʢʫʣʴʪʫʨʠ, ʪʘʢ ʽ ɻ-ʚʘʨʽʘʙʽʣʴʥʠʭ çʘʩʦʮʽʘʮʽʡè. 

ʆʩʪʘʥʥʽ ʩʢʣʘʜʘʣʠʩʴ ʘʙʦ ʚʠʢʣʶʯʥʦ ʽʟ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʫʣʴʪʫʨ (2ï4 ʚʠʜʠ), ʘʙʦ ʽʟ 

ʢʦʤʧʣʝʢʩʽʚ ʙʘʢʪʝʨʽʡ ʽʟ ʜʨʽʞʜʞʦʧʦʜʽʙʥʠʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʛʨʠʙʘʤʠ 

(ʜʨʽʞʜʞʘʤʠ). 

ʇʨʠ ʨʦʙʦʪʽ ʽʟ ʚʠʷʚʣʝʥʠʤʠ ʚ ʟʨʘʟʢʘʭ ʢʦʤʧʣʝʢʩʘʤʠ çʙʘʢʪʝʨʽʾ-ʜʨʽʞʜʞʽè, ç2-4 

ʚʠʜʠ ʙʘʢʪʝʨʽʾ-ʙʘʢʪʝʨʽʾè, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʤ ʥʝ ʚʜʘʣʦʩʷ ʨʦʟʜʽʣʠʪʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʦʪʨʠʤʘʪʠ ʦʢʨʝʤʦ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʙʘʢʪʝʨʽʡ ʪʘ ʜʨʽʞʜʞʽʚ. ʇʨʠ 

ʥʘʤʘʛʘʥʥʽ ʟʜʽʡʩʥʠʪʠ ʚʠʱʝʟʘʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʪʨʘʯʘʣʠ ʩʚʦʶ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 

ʉʝʨʝʜ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʽʡ ʧʝʨʝʚʘʞʘʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ 

Pseudomonas, ʩʝʨʝʜ ʩʧʦʨʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ï ʚʠʜʠ ʨʦʜʫ Bacillus. ɼʨʽʞʜʞʦʧʦʜʽʙʥʽ 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʘʤʠ Rhodotorula sp. (ʚʽʜʜʽʣ Basidiomycota) ʪʘ 

Candida spp. (ʚʽʜʜʽʣ Ascomycota) (ʨʠʩ. 3.9-3.10). 
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ʈʠʩ. 3.9  Hormoconis resinae ʚ ʥʘʢʦʧʠʯʫʚʘʣʴʥʽʡ ʢʫʣʴʪʫʨʽ: ɸ ï ʚ ʟʨʘʟʢʘʭ ʛʨʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʧʘʣʠʚʦʤ ʊʉ-1; ɹ ï ʫ ʰʣʘʤʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

 

  
  

  

ʈʠʩ. 3.10.  ʅʘʢʦʧʠʯʫʚʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʨʽʞʜʞʦʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʪʘ ʙʘʢʪʝʨʽʡ                        

ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ɺʽʜʦʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫʪʚʦʨʶʶʪʴ ʙʽʦʧʣʽʚʢʠ ï ʙʽʣʴʰʝ 99% 

ʚʩʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ɿʝʤʣʽ ʽʩʥʫʶʪʴ ʚ ʪʘʢʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ. ʋ ʥʠʭ ʩʧʽʚʽʩʥʫʶʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʨʽʟʥʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʨʽʟʥʠʤʠ ʘʜʘʧʪʠʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʦʱʦ. ʅʘʡʤʦʚʽʨʥʽʰʝ, ʱʦ ʫ ʚʠʷʚʣʝʥʠʭ ʥʘʤʠ ʢʦʤʧʣʝʢʩʘʭ, 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʩʧʽʣʴʥʦ ʪʽʣʴʢʠ ʫ ʩʢʣʘʜʽ ʙʽʦʧʣʽʚʦʢ.  

ʈʦʟʰʠʨʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʢʣʘʜ ʙʽʦʧʣʽʚʦʯʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʤʘʻ ʩʴʦʛʦʜʥʽ ʚʝʣʠʢʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ.   

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʙʽʦʧʦʰʢʦʜʞʝʥʥʷʤ / 

ʨʫʡʥʘʮʽʻʶ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʙʫʚʘʶʪʴ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʧʦʩʪʘʶʪʴ ʟ 

ʥʘʜʟʚʠʯʘʡʥʦʶ ʛʦʩʪʨʦʪʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʾ ʤʽʩʪ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʾʭ ʤʽʢʦʙʽʦʪʠ,  ʦʩʢʽʣʴʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʢʦʙʽʦʪʠ ʤʽʩʪʘ ʚʝʣʠʢʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʚʥʝʩʝʥʠʭ ʣʶʜʠʥʦʶ ʝʣʝʤʝʥʪʽʚ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʢʨʠʪʪʽʚ ʜʦʨʽʛ  ʽ ʪ. 
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ʽʥ., ʥʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʛʨʠʙʽʚ. ɺʽʜʦʤʦ, ʱʦ ʫ ʤʽʩʪʘʭ 

ʬʦʨʤʫʶʪʴʩʷ ʛʨʠʙʥʽ ʢʦʤʧʣʝʢʩʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʤʽʢʦʙʽʦʪʠ ʟʦʥʘʣʴʥʠʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʟʘ 

ʩʢʣʘʜʦʤ ʚʠʜʽʚ, ʚʠʜʦʚʽʡ ʩʪʨʫʢʪʫʨʽ, ʩʝʟʦʥʥʽʡ ʜʠʥʘʤʽʮʽ ʛʨʠʙʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʣʠʢʫ ʛʨʫʧʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʠʤ ʚʣʘʩʪʠʚʽ 

ʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʾʭ ʩʝʨʝʜ ʽʥʰʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 

ʦʩʚʦʶʚʘʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. ɺʦʥʠ ʟʜʘʪʥʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʤʽʮʝʣʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʤʫ; ʰʚʠʜʢʦʤʫ 

ʘʙʦ ʧʦʚʽʣʴʥʦʤʫ ʨʦʩʪʫ ʤʽʮʝʣʽʶ; ʧʦʪʫʞʥʦʤʫ ʪʘ ʣʘʙʽʣʴʥʦʤʫ ʬʝʨʤʝʥʪʥʦʤʫ ʘʧʘʨʘʪʫ; 

ʚʝʣʠʢʽʡ ʛʝʥʝʪʠʯʥʽʡ ʪʘ ʙʽʦʭʽʤʽʯʥʽʡ ʤʽʥʣʠʚʦʩʪʽ (ʧʣʘʩʪʠʯʥʽʩʪʽ); ʟʥʘʯʥʽʡ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʤʥʦʞʝʥʥʷ; ʟʜʘʪʥʦʩʪʽ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʽʶ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʝʨʝʭʦʜʦʤ ʜʦ ʘʥʘʙʽʦʟʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʙʫʚʘʪʠ ʚ ʮʴʦʤʫ 

ʩʪʘʥʽ ʙʝʟ ʚʪʨʘʪʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ʈʫʡʥʽʚʥʘ ʜʽʷ ʤʽʢʨʦʤʽʮʝʪʽʚ ʥʘ ʤʘʪʝʨʽʘʣʠ ʪʘ 

ʚʠʨʦʙʠ, ʦʙʫʤʦʚʣʝʥʘ, ʧʦ-ʧʝʨʰʝ, ʘʛʨʝʩʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʛʨʠʙʽʚ 

(ʦʛʨʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ, ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, 

ʧʽʛʤʝʥʪʽʚ). ʇʦ-ʜʨʫʛʝ, ʛʨʠʙʠ ʨʫʡʥʫʶʪʴ ʮʽ ʤʘʪʝʨʽʘʣʠ ʤʝʭʘʥʽʯʥʦ: ʧʨʦʥʠʢʘʶʯʠ ʚ ʧʦʨʠ 

ʪʘ ʤʽʢʨʦʪʨʽʱʠʥʠ, ʩʧʨʠʷʶʪʴ ʾʭ ʨʦʟʰʠʨʝʥʥʶ. ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʛʨʠʙʽʚ, ʱʦ 

ʩʧʨʠʯʠʥʶʶʪʴ ʜʝʛʨʘʜʘʮʽʶ/ʜʝʩʪʨʫʢʮʽʶ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ ʥʝʚʧʠʥʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʉʝʨʝʜ ʥʠʭ ʻ ʙʘʛʘʪʦ ʧʘʪʦʛʝʥʥʠʭ, ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ, ʪʦʢʩʠʯʥʠʭ ʚʠʜʽʚ, ʱʦ ʟʘʚʜʘʶʪʴ 

ʰʢʦʜʠ ʟʜʦʨʦʚôʶ ʣʶʜʠʥʠ. ʋ ʥʘʰ ʯʘʩ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 80ï100 ʪʠʩʷʯ ʚʠʜʽʚ 

ʛʨʠʙʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ, ʟʘ ʜʫʤʢʦʶ ʤʽʢʦʣʦʛʽʚ-ʪʘʢʩʦʥʦʤʽʩʪʽʚ, ʣʠʰʝ 4ï5 % ʚʽʜ ʚʩʽʭ 

ʚʠʜʽʚ, ʱʦ ʽʩʥʫʶʪʴ ʚ ʧʨʠʨʦʜʽ. ɿʘ ʨʽʟʥʠʤʠ ʜʘʥʠʤʠ ʦʧʠʩʘʥʦ ʚʽʜ 450 ʜʦ 800 ʚʠʜʽʚ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʪʘ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʶʜʠʥʠ 

ʪʘ ʪʚʘʨʠʥ ʽ ʮʝʡ ʩʧʠʩʦʢ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ. ʇʨʦ ʙʽʣʴʰʽʩʪʴ ʧʦʜʽʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʱʝ 20ï25 ʨʦʢʽʚ ʥʘʟʘʜ ʥʽʯʦʛʦ ʥʝ ʙʫʣʦ ʚʽʜʦʤʦ ʯʠ ʾʭ ʦʮʽʥʶʚʘʣʠ ʷʢ 

ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʚʠʜʠ. ɼʝʨʞʘʚʥʠʤʠ ʩʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ɼʉʇ 

9.9.5.035-99 ʚʠʟʥʘʯʝʥʦ ʇʝʨʝʣʽʢ ʧʘʪʦʛʝʥʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʥʠʟʢʫ ʛʨʠʙʽʚ ʚʽʜʥʝʩʝʥʦ ʜʦ ɯɯ-IV ʧʘʪʦʛʝʥʥʦʩʪʽ. 

ʉʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʩʢʣʘʜʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʚʠʜʽʚ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ, ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ (ʚʠʜʠ ʧʦʨʷʜʢʫ 

Mucorales,  Aspergillus flavus,  Aspergillus fumigatus, A. nigervar. niger, Geotrichum 
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candidum). ɿʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʠʷʚʣʝʥʽ ʥʘʤʠ ʯʠʩʝʣʴʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʜʨʽʞʜʞʽʚ  Candida spp. ʊʘ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Pseudomonas, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ  ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.    

ʉʴʦʛʦʜʥʽ ʜʘʥʽ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʽʥʰʠʭ ʢʨʘʾʥ, ʷʢʽ 

ʦʙʛʨʫʥʪʦʚʫʶʪʴ ʪʘ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʝʨʝʣʽʢ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʪʘ ʧʘʪʦʛʝʥʥʠʭ  ʚʠʜʽʚ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ, ʩʚʽʜʯʘʪʴ, ʱʦ ʾʭ ʧʝʨʝʣʽʢ  ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʡ, ʥʽʞ ʟʘʟʥʘʯʝʥʠʡ 

ʫ ɼʉʇ 9.9.5.035-99. ɼʘʥʽ ʤʝʜʠʯʥʦʾ ʤʽʢʦʣʦʛʽʾ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʛʨʠʙʽʚ ï 

ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ï ʚʝʩʴ ʯʘʩ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ. ɼʦ ʧʘʪʦʣʦʛʽʡ, ʱʦ 

ʩʧʨʠʯʠʥʶʶʪʴ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ, ʥʘʣʝʞʘʪʴ ʘʣʝʨʛʽʯʥʽ ʩʪʘʥʠ (ʤʽʢʦʘʣʝʨʛʦʟʠ), 

ʤʽʢʦʪʦʢʩʠʢʦʟʠ ʪʘ ʤʽʢʦʟʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʢʦʥʩʪʘʪʫʻʪʴʩʷ 

ʧʦʩʪʽʡʥʠʡ ʨʽʩʪ ʯʠʩʣʘ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʧʨʦʚʦʢʦʚʘʥʠʭ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ï ʛʨʠʙʥʠʤʠ ʘʣʝʨʛʝʥʘʤʠ. ɿ ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʤʽʢʦʛʝʥʥʦʾ ʘʣʝʨʛʽʾ ʧʦʚôʷʟʫʶʪʴ ʙʽʣʴʰʝ 80 ʚʠʜʽʚ ʛʨʠʙʽʚ. ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʪʘ ʢʣʽʥʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʢʫʩʦʚʘʥʽ ʥʘ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʷʢ Alternaria spp., Aspergillus 

spp., Cladosporium spp.  ̔Penicillium spp. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜ 50 ʜʦ 80% ʭʚʦʨʠʭ ʥʘ 

ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʶʪʴ ʥʘ ʧʨʦʙʠ ʟ ʘʥʪʠʛʝʥʘʤʠ ʧʣʽʩʝʥʝʚʠʭ ʛʨʠʙʽʚ. 

ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʨ ʧʣʽʩʝʥʝʚʠʭ ʛʨʠʙʽʚ 

ʥʘ ʨʦʟʚʠʪʦʢ ʘʣʝʨʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʤʽʢʦʛʝʥʥʠʭ ʘʣʝʨʛʝʥʽʚ. ɿʘ ʫʯʘʩʪʶ ʩʧʦʨ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʷʢ ʤʝʭʘʥʽʟʤʠ 

ʫʨʘʞʝʥʥʷ ʣʶʜʝʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʘʣʝʨʛʽʯʥʽ, ʪʦʢʩʠʯʥʽ ʝʬʝʢʪʠ.  

ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʫ ʂʠʻʚʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱ, ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʽʚ 

ʧʨʦʜʫʢʪʘʤʠ ʥʘʬʪʦʧʝʨʝʨʦʙʢʠ (ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʦʱʦ), ʨʦʟʚʠʪʦʢ 

ʚ ʪʘʢʠʭ ʦʩʝʨʝʜʢʘʭ ʢʦʤʧʣʝʢʩʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʾ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ.   
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ʈʦʟʜʽʣ 4. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,                            

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʟʚʘʣʠʱʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʂʠʻʚʘ                                 

ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

4.1. ɺʧʣʠʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ 

 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʚʧʣʠʚʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-

ʜʝʩʪʨʫʢʪʦʨʽʚ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʜʠʮʽʡʥʠʭ                      

ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʚ ʘʢʨʝʜʠʪʦʚʘʥʽʡ ɺʠʧʨʦʙʫʚʘʣʴʥʽʡ ʽʥʪʝʨʘʢʪʠʚʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ çɸʚʽʘʊɽʉʊè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 

4.1.) [21ï 25]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.2. 4.3, 4.4, ʷʩʢʨʘʚʦ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ. 

ʊʘʙʣʠʮʷ 4.1 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ  

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚ 

ˉ 

ʟ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ 
ʄʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ɺʠʤʽʨʶʚʘʣʴʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ  

ʪʘ ʧʨʠʣʘʜʜʷ 

1 ɻʫʩʪʠʥʘ ɼʉʊʋ ɻʆʉʊ 31072:2006  

ʅʘʬʪʘ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ. ʄʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ, ʚʽʜʥʦʩʥʦʾ ʛʫʩʪʠʥʠ 

ʪʘ ʛʫʩʪʠʥʠ ʚ ʛʨʘʜʫʩʘʭ ɸʈɯ ʘʨʝʦʤʝʪʨʦʤ 

ASTM D4052  

Standard Test Method for Density, Relative 

Density, and API Gravity of Liquids by 

Digital Density Meter 

ɸʨʝʦʤʝʪʨ 

2 ʂʽʥʝʤʘʪʠʯʥʘ 

ʚôʷʟʢʽʩʪʴ  

ɼʉʊʋ ɻʆʉʊ 33-2003 ʅʘʬʪʦʧʨʦʜʫʢʪʠ. 

ʇʨʦʟʦʨʽ ʽ ʥʝʧʨʦʟʦʨʽ ʨʽʜʠʥʠ. ɺʠʟʥʘʯʝʥʥʷ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʚ`ʷʟʢʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ 

ʜʠʥʘʤʽʯʥʦʾ ʚ`ʷʟʢʦʩʪʽ 

ASTM D445  

Standard Test Method for Kinematic 

Viscosity of Transparent and Opaque 

Liquids (and Calculation of Dynamic 

Viscosity) 

ʊʝʨʤʦʩʪʘʪ 

çɻʨʘʜʽʻʥʪè, 

ʚʽʩʢʦʟʠʤʝʪʨʠ 

3 ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʧʘʣʘʭʫ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʪʠʛʣʽ 

ɼʉʊʋ ɻʆʉʊ 4333:2018 ʅʘʬʪʦʧʨʦʜʫʢʪʠ. 

ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʩʧʘʣʘʭʫ 

ʪʘ ʟʘʡʤʘʥʥʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʪʠʛʣʽ 

ʇʨʠʣʘʜ  

ʊɺʆ-ʃɸɹ-01 
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4 ʂʠʩʣʦʪʥʽʩʪʴ ASTM D3242 Standard Test Method for 

Acidity in Aviation Turbine Fuel 

ʉʪʘʥʜʘʨʪʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʢʠʩʣʦʪʥʦʩʪʽ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ 

ɸʚʪʦʤʘʪʠʯʥʠʡ 

ʪʠʪʨʘʪʦʨ Metler 

Toledo SM Titrino702 

5 ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ 

ɻʆʉʊ 8489-85 

ʊʦʧʣʠʚʦ ʤʦʪʦʨʥʦʝ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʩʤʦʣ [ʧʦ ɹʫʜʘʨʦʚʫ] 

ʇʘʣʠʚʦ ʤʦʪʦʨʥʝ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ [ʧʦ ɹʫʜʘʨʦʚʫ] 

ʇʨʠʣʘʜ ʇʆʉ-77 

6 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ 

ɼʉʊʋ EN ISO 2160:2012 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʨʦʟʽʡʥʦʾ ʜʽʾ ʥʘ ʤʽʜʥʫ ʧʣʘʩʪʠʥʢʫ 

ʇʨʠʣʘʜ LOIP LB-200, 

ʝʪʘʣʦʥʥʘ ʰʢʘʣʘ 

7 ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʯʘʪʢʫ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ɻʆʉʊ 5066ï91 (ʀʉʆ 3013ï74) ʊʦʧʣʠʚʘ 

ʤʦʪʦʨʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʫʪʥʝʥʠʷ, ʥʘʯʘʣʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

(ʤʝʪʦʜ ɹ). ʇʘʣʠʚʘ ʤʦʪʦʨʥʽ. ʄʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝ-ʨʘʪʫʨʠ ʧʦʤʫʪʥʽʥʥʷ, 

ʧʦʯʘʪʢʫ ʢʨʠʩ-ʪʘʣʽʟʘʮʽʾ ʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

(ʤʝʪʦʜ ɹ)  

ʋʩʪʘʥʦʚʢʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 

ʋʊʌ-70  

 

8 ʊʝʨʤʦʦʢʠʩʥʶʚʘʣʴʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ 

ʩʪʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ɻʆʉʊ 11802-88  

ʊʦʧʣʠʚʦ ʜʣʷ ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ  

ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ  

ʇʘʣʠʚʦ ʜʣʷ ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ. ʄʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦʦʢʠʩʥʶʚʘʣʴʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʩʪʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʇʨʠʣʘʜ ʃʉɸʈʊ 

9 ʅʠʞʯʘ ʪʝʧʣʦʪʘ 

ʟʛʦʨʘʥʥʷ 

ɻʆʉʊ 21261-91 ʅʝʬʪʝʧʨʦʜʫʢʪʳ. ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʠ 

ʚʳʯʠʩʣʝʥʠʝ ʥʠʟʰʝʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʱʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ 

ʥʠʞʯʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʤʝʪʦʜ 

10 ɼʝʪʦʥʘʮʽʡʥʘ 

ʩʪʽʡʢʽʩʪʴ: ʦʢʪʘʥʦʚʝ 

ʯʠʩʣʦ ʟʘ ʜʦʩʣʽʜʥʠʤ 

ʤʝʪʦʜʦʤ 

ɼʉʊʋ 8737:2017 ʇʘʣʠʚʦ ʜʣʷ ʜʚʠʛʫʥʽʚ. 

ɼʦʩʣʽʜʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʢʪʘʥʦʚʦʛʦ 

ʯʠʩʣʘ 

 

ʋʩʪʘʥʦʚʢʘ ʋʀʊ-65 

 

ʊʦʯʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʙʽʞʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʘʤʠ 

ʥʘ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ, ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʘʭʫ, ʪʝʨʤʦʦʢʠʩʥʶʚʘʣʴʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʥʝ ʟʤʽʥʠʣʦʩʷ. 
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ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ ʧʦʢʘʟʘʣʦ ʧʽʜʚʠʱʝʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ 

ʫʨʘʞʝʥʠʭ ʟʨʘʟʢʽʚ ʧʦʥʘʜ ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. ɺʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʘʭʫ ʜʦ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ (ʪʘʙʣʠʮʷ 4.3).  

 

ʊʘʙʣʠʮʷ 4.2 

ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʚ ʧʘʣʠʚʘʭ ʜʣʷ ʇʈɼ 

 

 ̄ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʊʉ-1 ʈʊ Jet ɸ-1 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ  

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

1 ʂʠʩʣʦʪʥʽʩʪʴ, 

ʤʛ ʂʆʅ ʥʘ 100 ʩʤ3 
0,2 6,8 0,2 6,5 0,1 6,6 

2 ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ, ʤʛ/100 

ʩʤ3 
2,5 8,7 1,8 7,6 3,8 9,8 

3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ, ʙʘʣʠ 1 2ʘ 1 2ʘ 1 3ʘ 

4 ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ,  ÁC ʤʽʥʫʩ 

61 

ʤʽʥʫʩ 

58 

ʤʽʥʫʩ 

59 

ʤʽʥʫʩ 

50 

ʤʽʥʫʩ 

51 

ʤʽʥʫʩ 

44 

5 ɻʫʩʪʠʥʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 ÁC, ʢʛ/ʤ3 793 791 781 781 779 777 

6 ʂʽʥʝʤʘʪʠʯʥʘ ʚʷʟʢʽʩʪʴ  

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 Áʉ, ʤʤ2/ʩ 
1,35 1,4 1,38 1,41 1,36 1,42 

7 ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ, ʢɼʞ/ʢʛ 43313 43004 43254 42822 42911 42411 

8 ʊʝʤʧʝʨʘʪʫʨʘ ʩʧʣʘʭʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʪʠʛʣʽ, 
oC 

34 30 39 33 41 35 

9 ʊʝʨʤʦʦʢʠʩʥʶʚʘʣʴʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ  

ʫ ʩʪʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʢʽʣʴʢʽʩʪʴ ʦʩʘʜʫ,  

ʤʛ ʥʘ 100 ʩʤ3 

9 15 4 12 3 10 

 

ʊʘʙʣʠʮʷ 4.3 

ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʫ ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʇʈɼ ʤʘʨʢʠ ʊʉ-1 (ʟ ʜʦʜʘʚʘʥʥʷʤ ɽɽɾʂ) 

 ̄

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ 

ʊʉ-1 ʊʉ-1 + 10% 

ɽɽɾʂ 

ʊʉ-1 + 20% 

ɽɽɾʂ 

ʊʉ-1 + 30% 

ɽɽɾʂ 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ  

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

1 ʂʠʩʣʦʪʥʽʩʪʴ,  

ʤʛ ʂʆʅ ʥʘ 100 ʩʤ3 
0,2 6,8 0,2 8,1 0,18 10,6 0,15 15,3 

2 ʂʦʥʮʝʥʪʨʘʮʽʷ  

ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ, ʤʛ/100 

ʩʤ3 

2,5 8,7 2,5 9,2 2,8 11,8 3,4 14,5 

3 ɺʠʧʨʦʙʫʚʘʥʥʷ  

ʥʘ ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ, ʙʘʣʠ 
1 2ʘ 1 2ʩ 1 3ʙ 1 4ʘ 

4 ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʫ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ,  oC 

ʤʽʥʫʩ 

61 

ʤʽʥʫʩ 

58 

ʤʽʥʫʩ 

59 

ʤʽʥʫʩ 

55 

ʤʽʥʫʩ 

57 

ʤʽʥʫʩ 

54 

ʤʽʥʫʩ 

55 

ʤʽʥʫʩ 

51 
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5 ɻʫʩʪʠʥʘ  

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 oC, 

ʢʛ/ʤ3 

793 791 801 798 816 814 816 811 

6 ʂʽʥʝʤʘʪʠʯʥʘ ʚʷʟʢʽʩʪʴ  

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 Áʉ, 

ʤʤ2/ʩ 

1,3 1,35 1,58 1,64 1,82 2,1 2,25 2,32 

7 ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ, 

ʢɼʞ/ʢʛ 
43313 43004 43082 42657 42048 41292 41463 39354 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ 

(ʟʙʽʣʴʰʝʥʥʷ ʫ 1,5ï70,0 ʨʘʟʽʚ) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʦʢʨʽʤ ʘʚʽʘʮʽʡʥʦʛʦ ʙʝʥʟʠʥʘ 

AVGAS 100LL. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʧʘʣʠʚ 

ʜʣʷ ʇʈɼ ʩʭʦʞʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [65, 66]. 

ʊʘʙʣʠʮʷ 4.4 

ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʙʝʥʟʠʥʽ ʤʘʨʢʠ ɸ-92 ɭʚʨʦ  

ʪʘ ʘʚʽʘʮʽʡʥʦʤʫ ʙʝʥʟʠʥʽ Avgas 100 LL 

 

 ̄ ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʘ 

ɸ-92 
ɸ-92 

+10%ʙʽʦʝʪʘʥʦʣʫ 

ɸ-92 

+15%ʙʽʦʝʪʘʥʦʣʫ 

Avgas 100 

LL 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

ɼʦ 

ʫʨʘʞ. 

ʇʽʩʣʷ 

ʚʠʧʨ. 

1 ʂʠʩʣʦʪʥʽʩʪʴ, 

ʤʛ ʂʆʅ ʥʘ 100 ʩʤ3 
0,09 2,32 0,1 1,9 0,1 2,1 0,05 0,07 

2 ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ, 

ʤʛ/100 ʩʤ3 

5 11,8 1,6 3,8 1,8 5,5 1,2 1,4 

3 ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ, 

ʙʘʣʠ 

1 2ʘ 1 2ʘ 1 2ʘ 1 1 

4 ʆʢʪʘʥʦʚʝ ʯʠʩʣʦ: 

- ʜʦʩʣʽʜʥʠʡ ʤʝʪʦʜ 
92,5 90,8 92,7 92,0 93,0 92,0 99,6 99,6 

5 ɻʫʩʪʠʥʘ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ  

15 oC, ʢʛ/ʤ3 

735 737 735 737 736 738 738 738 

 

ʅʘʡʙʽʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʨʝʬʦʨʦʤʫʣʴʦʚʘʥʦʛʦ 

ʧʘʣʠʚʘ ʊʉ-1, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘʡʤʝʥʰʝ ï ʚ ʘʚʽʘʮʽʡʥʦʛʦ ʙʝʥʟʠʥʘ AVGAS 100LL, ʷʢʠʡ ʷʢ 

ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʢʠʩʣʦʪʥʽʩʪʴ ï ʮʝ ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʤʽʩʪ ʚ ʧʘʣʠʚʘʭ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʚʠʤʽʨʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʣʫʛʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ ʾʭ 



66 
 

ʥʝʡʪʨʘʣʽʟʘʮʽʶ [114]. ɿ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʧʦʢʨʘʱʫʶʪʴ ʧʨʦʪʠʟʥʦʩʥʽ 

ʪʘ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʣʠʚ, ʟ ʽʥʰʦʾ ״ ʟʜʽʡʩʥʶʶʪʴ ʚʧʣʠʚ ʥʘ ʢʦʨʦʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʘʣʠʚ, ʟʦʢʨʝʤʘ ʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʊʦʤʫ ʚ ʨʝʘʢʪʠʚʥʠʭ 

ʧʘʣʠʚʘʭ, ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʢʠʩʣʦʪʥʦʩʪʽ ʦʙʤʝʞʫʶʪʴ. ɿʨʦʩʪʘʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʷʚʦʶ ʚ ʧʘʣʠʚʽ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʙʦʣʽʟʤʫ (ʮʠʢʣʫ ʂʨʝʙʩʘ) 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ ״ ʦʮʪʦʚʦʾ, ʣʠʤʦʥʥʦʾ, ʮʠʩ-ʘʢʦʥʽʪʦʚʦʾ, 

ʬʫʤʘʨʦʚʦʾ, ʷʙʣʫʯʥʦʾ ʪʘ ʱʘʚʣʝʚʦʦʮʪʦʚʦʾ ʢʠʩʣʦʪ, ʷʢʽ ʥʝ ʫʩʽ ʚʩʪʠʛʘʶʪʴ ʧʽʜʜʘʪʠʩʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʘʣʠʚʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ (ʟʙʽʣʴʰʝʥʥʷ ʫ 2,6ï4,2 ʨʘʟʠ), ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʝʚʥʽ ʨʠʟʠʢʠ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʯʝʨʝʟ ʚʽʜʢʣʘʜʝʥʥʷ ʩʤʦʣʠʩʪʠʭ ʩʧʦʣʫʢ ʥʘ ʜʝʪʘʣʷʭ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʥʘ ʢʣʘʧʘʥʘʭ, ʫ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʘʨʪʝʨʽ ʜʚʠʛʫʥʘ. 

ʇʦʷʚʘ ʬʘʢʪʠʯʥʠʭ ʩʤʦʣ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʧʘʣʠʚ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʪʘ ʚʽʜʢʣʘʜʝʥʴ ʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʧʘʣʠʚ ʧʨʦʚʦʜʽʚ  

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ (ʙʽʣʴʰʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ) 

ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʧʘʣʠʚʘʭ ʜʣʷ ʇʈɼ ʈʊ, ʊʉ-1, Jet ɸ-1, ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ 

ʙʝʥʟʠʥʽ ɸ-92, ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʤʫ ʊʉ-1.  

ɺʘʨʪʦ, ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʙʽʦʝʪʘʥʦʣʫ ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʙʝʥʟʠʥʽ ɸ-92 

ʟʜʽʡʩʥʶʻ ʬʫʥʛʽʮʠʜʥʠʡ ʚʧʣʠʚ, ʪʦʤʫ ʤʝʪʘʙʦʣʽʟʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-

ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ. ʌʫʥʛʽʮʠʜʥʠʡ ʻʬʝʢʪ ʪʨʠʚʘʻ ʥʝʜʦʚʛʦ 

(ʣʘʛ-ʬʘʟʘ ʫ ʚʠʧʘʜʢʫ ʟʤʽʥʠ ʦʩʥʦʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ), ʘ ʧʦʪʽʤ ʙʝʥʟʠʥ ʧʽʜʣʷʛʘʻ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʜʝʩʪʨʫʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʝʪʘʥʦʣ ï ʧʨʦʤʽʞʥʠʡ ʧʨʦʜʫʢʪ ʘʝʨʦʙʥʦʛʦ ʪʘ 

ʘʥʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ. ʋ ʚʠʧʘʜʢʫ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʝʪʘʥʦʣ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʘʮʝʪʘʣʴʜʝʛʽʜ, ʧʦʪʽʤ ʚ ʘʮʝʪʘʪ, ʧʦʪʽʤ ɸʮʝʥʪʠʣ-ʂʦɸ, ʽ ʜʘʣʽ ï 

ʧʦʪʨʘʧʣʷʻ ʚ ʮʠʢʣ ʂʨʝʙʩʘ.  

ɿʤʝʥʰʝʥʥʷ ʥʠʞʯʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʧʣʠʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʧʦʢʘʟʥʠʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʘʣʠʚʘ ï ʪʝʧʣʦʪʫ ʟʛʦʨʘʥʥʷ. ʉʝʨʝʜ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʘʣʠʚ ʜʣʷ ʇʈɼ ʤʘʢʩʠʤʘʣʴʥʫ ʪʝʧʣʦʪʫ ʟʛʦʨʘʥʥʷ ʤʘʶʪʴ ʘʣʢʘʥʠ, ʧʦʪʽʤ 

ʮʠʢʣʘʥʠ, ʜʘʣʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʮʠʢʣʘʥʦʘʨʦʤʘʪʠʯʥʽ ʪʘ ʥʝʥʘʩʠʯʝʥʽ. ʊʦʙʪʦ, 
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ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʘʣʢʘʥʽʚ ʯʝʨʝʟ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʤʝʪʘʙʦʣʽʟʤʫ ʧʘʣʠʚʘ, ʟʥʠ-

ʞʫʻʪʴʩʷ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ ʥʘ 1ï5 %.    

ʌʽʣʴʪʨʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʷʢ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʷʚʠʱ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʥʠʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʦʾ ʥʽʞ 0 Áʉ ʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʗʢ ʙʘʯʠʤʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʪʘʙʣ. 4.3 ʪʘ 4.4 ʟʤʽʥʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʴ                  

ʫ ʤʝʞʘʭ 2ï15%. 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʢʣʘʜʝʥʴ ʫ ʧʘʣʠʚʥʽʡ ʩʠʩʪʝʤʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ 

ʪʝʨʤʦʦʢʠʩʥʶʚʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʘʢʪʠʚʥʠʭ ʧʘʣʠʚ. ʑʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʘʚʽʘʮʽʡʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʙʣ. 4.3 ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʥʝʛʘʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ 

ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ 1,3ï3,5 ʨʘʟʽʚ.  

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 2ï4 % ʟʥʘʯʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ ʧʽʩʣʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʧʘʣʠʚ (ʪʘʙʣ. 4.3, 4.4).  

ɺ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʢʠ ʥʘʡʯʘʩʪʽʰʝ ʧʽʜ ʚʧʣʠʚʦʤ ʧʘʣʠʚʘ ʟ ʧʽʜʚʠ-

ʱʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ ʧʽʜʜʘʶʪʴʩʷ ʢʦʨʦʟʽʾ ʜʝʪʘʣʽ ʘʛʨʝʛʘʪʽʚ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʤʽʥʫ ʢʠʩʣʦʪʥʦʩʪʽ (ʨʠʩ. 4.1) ʧʘʣʠʚ ʫ 1,5ï70,0 

ʨʘʟʽʚ (ʪʘʙʣ. 4.24.4״) ʧʽʩʣʷ ʙʽʦʫʨʘʞʝʥʥʷ. ʇʨʦʪʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʤʽʨʥʫ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʫ ʙʝʥʟʠʥʫ ʟ ʚʤʽʩʪʦʤ ʙʽʦʝʪʘʥʦʣʫ (ʪʘʙʣ. 4.4), 

ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʩʧʠʨʪʫ, ʱʦ ʤʘʻ ʧʝʚʥʽ 

ʘʥʪʠʩʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʨʠʛʥʽʯʫʻ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʬʣʦʨʠ ʫ ʧʘʣʠʚʽ. ɸ ʥʘʷʚʥʽʩʪʴ 

ʫ ʩʢʣʘʜʽ ʘʚʽʘʮʽʡʥʦʛʦ ʙʝʥʟʠʥʫ Avgas 100 LL ʪʦʢʩʠʯʥʦʛʦ ʊɽʉ ʧʝʨʝʰʢʦʜʞʘʻ 

ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ ʫ ʧʦʢʘʟʥʠʢʘ. 
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ʈʠʩ. 4.1. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʢʠʩʣʦʪʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ 

 

ɺʘʨʪʦ ʟʘʟʥʯʠʪʠ ʟʤʽʥʫ ʆʏ ʙʝʥʟʠʥʽʚ (ʥʘ 0,5ï1,7 ʦʜ.) (ʪʘʙʣ. 4.4). ɿʘʛʘʣʦʤ 

ʜʝʪʦʥʘʮʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʚʫʛʣʝʚʦʜʥʽʚ ʟʨʦʩʪʘʻ ʫ ʨʷʜʽ: ʥ-ʧʘʨʘʬʽʥʦʚʽ-ʥʘʬʪʝʥʦʚʽ-

ʥʝʥʘʩʠʯʝʥʽ-ʘʨʦʤʘʪʠʯʥʽ. ɸ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʪʘʢʠʤ ʯʠʥʦʤ ʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʆʏ. ʅʘʡʙʽʣʴʰ 

ʩʪʽʡʢʠʤ ʩʝʨʝʜ ʙʝʥʟʠʥʽʚ ʚʠʷʚʠʚʩʷ ʘʚʽʘʮʽʡʥʠʡ ʤʘʨʢʠ Avgas 100 LL. 

4.2. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ 

ʟʚʘʣʠʱʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʂʠʻʚʘ ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʛʘʩʫ ʪʘ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

 

ʋʩʽ ʦʙ'ʻʢʪʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ʧʨʦʤʠʩʣʦʚʽ ʤʘʪʝʨʽʘʣʠ ʧʽʜʣʷʛʘʶʪʴ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʫʨʘʞʝʥʥʶ (ʨʠʩ. 4.2) .  
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ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʙʘ

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʤʘʨʢʠ ʈʊ

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʤʘʨʢʠ Jet ɸ-1

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʤʘʨʢʠ ʊʉ-1

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʊʉ-1+10% ɽɽɾʂ

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʊʉ-1+20% ɽɽɾʂ

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ ʊʉ-1+30% ɽɽɾʂ

 - ʟʨʘʟʦʢ ʧʘʣʠʚʘ AVGAS 100 LL 
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ʈʠʩ. 4.2. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʦʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [26]. 

 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʩʚʽʜʯʠʪʴ, 

ʱʦ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ (ʇʄʄ) - ʮʝ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʥʝʩʪʽʡʢʠʭ ʜʦ 

ʙʽʦʫʨʘʞʝʥʴ ʧʨʦʜʫʢʮʽʷ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʜʝʩʪʨʫʢʮʽʾ ʧʽʜʣʷʛʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʫʩʽ 

ʚʠʜʠ ʇʄʄ: ʤʦʪʦʨʥʽ ʧʘʣʠʚʘ, ʦʣʠʚʠ, ʤʘʩʪʠʣʘ, ʤʘʩʪʠʣʴʥʦ-ʭʦʣʦʜʠʣʴʥʽ ʨʽʜʠʥʠ, 

ʙʽʪʫʤʠ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ״ ʮʝ ʩʧʝʮʠʬʽʯʥʘ ʬʦʨʤʘ ʽʩʥʫʚʘʥʥʷ ʞʠʚʦʾ ʤʘʪʝʨʽʾ. ɺʦʥʠ 

ʚʜ̔ʨʽʟʥʷʶʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʶ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ, ʰʠʨʦʢʦʶ 

ʩʬʝʨʦʶ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʤʘʩʰʪʘʙʥʽʩʪʶ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ [27, 28]. ʅʘ 

ʪʝʧʝʨʽʰʥʽʡ ʤʦʤʝʥʪ ʚʠʷʚʣʝʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʧʦʥʘʜ 150 ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʟʜʘʪʥʠʭ ʜʦ ʜʝʩʪʨʫʢʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ [29]. ʎʝ ʚʣʘʩʪʠʚʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ ʚʘʛʦʤʦʶ 

ʧʨʦʙʣʝʤʦʶ ʚ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ, ʥʘʬʪʦʧʝʨʝʨʦʙʮʽ, ʥʘʬʪʦʭʽʤʽʾ ʽ, ʦʩʦʙʣʠʚʦ, ʧʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʘʣʠʚʽ, ʥʘʩʪʽʣʴʢʠ ʚʩʶʜʠʩʫʱʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ, 

ʥʘʩʪʽʣʴʢʠ ʟʜʘʪʥʽ ʣʝʛʢʦ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʪʘ ʚʠʜʽʚ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʱʦ ʧʦʚʥʽʩʪʶ ʟʥʠʱʠʪʠ ʾʭ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʟʛʘʜʘʥʘ ʧʨʦʙʣʝʤʘ 

ʙʫʜʝ ʟʘʣʫʯʘʪʠ ʧʦʩʪʽʡʥʫ ʫʚʘʛʫ ʪʘ ʚʠʤʘʛʘʪʠ ʚʝʣʠʢʠʭ ʟʘʪʨʘʪ.  

ɹʘʢʪʝʨʽʾ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʷʢ ʧʨʦʢʘʨʽʦʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʫ ʩʚʦʾʡ ʙʫʜʦʚʽ ʤʘʶʪʴ 

ʮʠʪʦʧʣʘʟʤʫ, ʷʢʘ ʦʪʦʯʝʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʤʝʤʙʨʘʥʦʶ, ʢʣʽʪʠʥʥʫ ʩʪʽʥʢʫ, 

ʢʘʧʩʫʣʫ, ʜʞʛʫʪʠʢʠ, ʚʦʨʩʠʥʢʠ ʪʦʱʦ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʨʦʟʤʥʦʞʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʬʦʨʤʘ ʙʘʢʪʝʨʽʡ ʻ ʚʠʜʦʚʦʶ ʦʟʥʘʢʦʶ. ʃʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 

ʙʘʢʪʝʨʽʡ ʩʢʣʘʜʘʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 0,15ï3 ʤʢʤ [30]. 
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ɺʽʜʦʤʦ, ʱʦ ʛʨʠʙʠ ï ʨʽʟʥʦʨʽʜʥʘ ʛʨʫʧʘ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʷʜʨʦ ʟ ʷʜʨʦʚʦʶ ʦʙʦʣʦʥʢʦʶ, ʮʠʪʦʧʣʘʟʤʫ ʟ ʦʨʛʘʥʝʣʘʤʠ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ 

ʤʝʤʙʨʘʥʫ ʪʘ ʤʽʮʥʫ ʢʣʽʪʠʥʥʫ ʩʪʽʥʢʫ. ɻʨʠʙʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʦʚʛʠʭ ʪʦʥʢʠ 

ʥʠʪʝʧʦʜʽʙʥʠʭ ʚʦʣʦʢʦʥ (ʛʠʬ) ʟʘʚʚʪʦʚʰʠ 5 ʤʢʤ, ʱʦ ʩʧʣʽʪʘʶʪʴʩʷ ʚ ʤʽʮʝʣʽʡ [30, 31]. 

ɻʨʠʙʠ ï ʮʝ ʩʧʝʮʠʬʽʯʥʽ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʭʣʦʨʦʬʽʣʫ ʽ ʥʝ 

ʩʠʥʪʝʟʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ɻʨʠʙʘʤ ʧʦʪʨʙ̔ʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʛʦʪʦʚʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʨʽʞʜʞʽ ï ʮʝ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ ʛʨʠʙʠ, ʱʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʧʦʜʽʣʦʤ ʘʙʦ ʙʨʫʥʴʢʫʚʘʥʥʷʤ. ʊʦʙʪʦ ʪʝʨʤʽʥ çʜʨʽʞʜʞʽè ʥʝ ʤʘʻ 

ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʈʦʟʤʽʨʠ ʜʨʽʞʜʞʽʚ ʩʪʘʥʦʚʠʪʴ: ʜʽʘʤʝʪʨ ʫ ʥʘʡʜʨʽʙʥʽʰʠʭ ʫ 

ʤʝʞʘʭ 1,5ï2 ʤʢʤ,  ʜʽʘʤʝʪʨ  ʫ ʚʝʣʠʢʠʭ ʢʣʽʪʠʥ ʫ ʤʝʞʘʭ  8ï10 ʤʢʤ, ʜʦʚʞʠʥʘ ʜʝʷʢʠʭ 

ʚʠʜʽʚ ʤʦʞʝ ʩʷʛʘʪʠ 20ï25  ʤʢʤ [31]. 

ɿʜʽʡʩʥʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʨʦʩʪʫ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ, ʤʦʞʣʠʚʝ 

ʪʽʣʴʢʠ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʫʩʽʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʩʪʘʥʦʚʣʝʥʦʶ ʚʯʝʥʠʤʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʨʛʘʥʽʟʤʫ 

ʬʝʨʤʝʥʪʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʙʘʢʪʝʨʽʡ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʧʣʘʩʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʻ ʥʝʦʙʭʽʜʥʦʶ ʯʝʨʝʟ ʜʫʞʝ 

ʤʘʣʠʡ ʨʦʟʤʽʨ ʢʣʽʪʠʥʠ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʤʽʱʫʚʘʪʠ ʫʚʝʩʴ ʤʦʞʣʠʚʠʡ ʩʧʝʢʪʨ 

ʬʝʨʤʝʥʪʽʚ [31]. 

ɺʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʨʦʩʪʘʥʥʷ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʧʨʦʭʦʜʷʪʴ 5 ʬʘʟ  ʨʦʩʪʫ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ, 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 4.3). 
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ʈʠʩ. 4.3. ʌʘʟʠ ʟʨʦʩʪʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [32] 

 

ʇʝʨʰʘ ʬʘʟʘ ï ʣʘʛ-ʬʘʟʘ ï ʬʘʟʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʚ ʮʝʡ ʯʘʩ ʚ ʢʣʽʪʠʥʘʭ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʥʫʢʣʝʾʥʦʚʠʭ ʩʧʦʣʫʢ, ʱʦ ʻ ʩʚʽʜʯʝʥʥʷʤ ʘʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʦʜʘʣʴʰʦʤʫ ʘʢʪʠʚʥʦʤʫ ʨʦʟʤʥʦʞʝʥʥʶ. ɼʨʫʛʘ ʬʘʟʘ ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ï 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʨʦʟʤʥʦʞʝʥʥʷ ʢʣʽʪʠʥ ʽ ʦʙʤʝʞʫʶʯʠʤ 

ʯʠʥʥʠʢʦʤ ʷʢʦʾ ʻ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʉʪʘʮʽʦʥʘʨʥʘ ʬʘʟʘ (ʪʨʝʪʷ)  ֕ ʬʘʟʘ 

ʧʦʤʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʢʣʽʪʠʥ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʤʠʨʘʶʯʠʭ ʢʣʽʪʠʥ.  ʌʘʟʘ ʚʽʜʤʠʨʘʥʥʷ ï ʦʩʪʘʥʥʷ ï ʭʘʨʘʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʞʠʚʠʭ ʢʣʽʪʠʥ ʯʝʨʝʟ ʾʭ ʚʽʜʤʠʨʘʥʥʷ [31, 32]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʘʛʘʪʴʦʭ 

ʚʯʝʥʠʭ [27, 28, 33] ʦʩʥʦʚʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽ 

ʚʫʛʣʝʚʦʜʥʽʚ ʻ: 1) ʘʥʘʝʨʦʙʥʠʭ ʽ ʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ ï Achromobacter, Alcaligenes, 

Artrobacter, Bacillus, Bacterium, Brevibacterium, Citrobacter, Clostridium, 

Corynebacterium, Desulfovibrio, Enterobacter, Escherichia, Flavobacterium, 

Metanobacterium, Micrococcus, Micromonospora, Mycobacterium, Nicroʩʦʩʩus, 

Pseudomonas, Sarcina, Serratina, Spirillym, Vibrio, Thiobacillus; 2) ʛʨʠʙʽʚ (ʘʙʦ 

ʤʽʢʨʦʤʽʮʝʪʽʚ) ï ɸlternaria, ɸsʨʝrgillus niger, ɸsʨʝrgillus fumigatus, Hormoconis 

resinae, Monacus floridanus, Phialophora sp., Cephalosporium, ʈʝnicillum; 

3) ʜʨʽʞʜʞʽʚ ï Candida, Debaryomyces, Endomycopsis, Hansenula, Rhodotorula, 

Saccharomyces, Torula, Torulopsis, Trichoderma, Trichosporon. 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʚʽʪʨʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʘʝʨʦʙʥʽ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ, ʪʘ ʘʥʘʝʨʦʙʥʽ. ʱʦ ʟʜʘʪʥʽ 

ʨʦʟʚʠʚʘʪʠʩʷ ʙʝʟ ʜʦʩʪʫʧʘ ʧʦʚʽʪʨʷ. ʊʦʤʫ ʧʨʦʮʝʩ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʽ ʡʦʛʦ ʪʦʚʱʽ. 

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʤʽʮʝʣʽʘʣʴʥʽ ʛʨʠʙʠ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚʘʭ ʽ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤʘʭ ʡ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ. 

ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ [34], ʚʠʜ̔ʣʝʥʽ ʟ ʧʘʣʠʚʘ ʛʨʠʙʠ ʤʦʞʥʘ ʟʘ ʩʪʫʧʝʥʝʤ ʘʢʪʠʚʥʦʩʪʽ 

ʟʨʦʩʪʘʥʥʷ (ʨʠʩ. 4.4) ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: 

- ʘʢʪʠʚʥʽ ʜʝʩʪʨʫʢʪʦʨʠ; 
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- ʧʦʪʝʥʮʽʡʥʽ ʜʝʩʪʨʫʢʪʦʨʠ; 

- ʯʘʩʪʢʦʚʦ ʘʜʘʧʪʦʚʘʥʽ ʪʘ ʚʠʧʘʜʢʦʚʽ ʚʠʜʠ.  

ɸʢʪʠʚʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʛʨʠʙʽʚ, ʪʘʢ ʥʘʟʚʘʥʠʤ çʢʝʨʦʩʠʥʦʚʠʤè ʛʨʠʙʦʤ  ̒

Hormoconis resinae (ʨʠʩ. 4.5). ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʮʝʡ ʛʨʠʙ ʞʠʚʝ ʚ ʛʨʫʥʪʘʭ 

ʩʫʙʪʨʦʧʽʯʥʦʾ ʪʘ ʪʨʦʧʽʯʥʦʾ ʟʦʥʠ. çʂʝʨʦʩʠʥʦʚʠʡ ʛʨʠʙè  ֕  ʘʢʪʠʚʥʠʡ ʜʝʩʪʨʫʢʪʦʨ. 

ʅʘʩʴʦʛʦʜʥʽ ʥʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʡʦʛʦ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʟʨʘʟʢʘʭ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ 

ʟ ɸʚʩʪʨʘʣʽʾ, ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ï ɹʨʘʟʠʣʽʾ ʪʘ ʂʘʣʽʬʦʨʥʽʾ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ɼʘʥʽʾ, 

ɯʥʜʽʾ, ʉʠʨʽʾ, ʅʽʛʝʨʽʾ, ʗʧʦʥʽʾ, ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ [35, 36]. 

 

 

ʈʠʩ. 4.4. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ ʘʢʪʠʚʥʽʩʪʶ ʟʨʦʩʪʘʥʥʷ ʚ ʧʘʣʠʚʽ 

 

ɸʢʪʠʚʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʛʨʠʙʽʚ, ʪʘʢ ʥʘʟʚʘʥʠʤ çʢʝʨʦʩʠʥʦʚʠʤè ʛʨʠʙʦʤ  ̒

Hormoconis resinae (ʨʠʩ. 4.5).  

 

   

ʘ                                              ʙ 

ʄʽʢʨʦʤʽʮʝʪʠ 

  

ɸʢʪʠʚʥʽ ʜʝʩʪʨʫʢʪʦʨʠ  

 

 

ʇʦʪʝʥʮʽʡʥʽ ʜʝʩʪʨʫʢʪʦʨʠ 

Hormoconis resinae  

Monascus floridanus 

Altemaria altemata       

Aspergillus ustus 

Fusarium solani  

Geotrichum candidum 
 

 

ʏʘʩʪʢʦʚʦ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʠʧʘʜʢʦʚʽ ʚʠʜʠ 

Altemaria altemata 

Aspegillus chevalieri 

Aspegillus fumigatus 

Aspegillus niger 

Botryotrichum piluliferum 

A. sydowii 

Chromelosporium fulvum  

Cladosporium bruhnei  

ʉ. macrocarpum  

ʉ. cladosporioides  

Phoma eupyrena 

Penicillium adametzii 
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                         ʚ                                      ʛ  

ʈʠʩ. 4.5. ɺʠʛʣʷʜ Hormoconis resinae: ʘ ï ʚ ʧʘʣʠʚʽ ʊʉ-1 [37], ʙ ï ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ PDA 

[36],  ʚ ï ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ [36], ʛ - ʤʽʮʝʣʽʘʣʴʥʠʡ ʟʛʫʩʪʦʢ ʧʽʩʣʷ 1 ʤʽʩʷʮʷ ʟʨʦʩʪʘʥʥʷ ʚ ʧʨʦʙʽʨʮʽ                      

ʟ ʧʘʣʠʚʦʤ ʪʘ ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

 

ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʮʝʡ ʛʨʠʙ ʞʠʚʝ ʚ ʛʨʫʥʪʘʭ ʩʫʙʪʨʦʧʽʯʥʦʾ ʪʘ ʪʨʦʧʽʯʥʦʾ 

ʟʦʥʠ. çʂʝʨʦʩʠʥʦʚʠʡ ʛʨʠʙè  ֕  ʘʢʪʠʚʥʠʡ ʜʝʩʪʨʫʢʪʦʨ. ʅʘʩʴʦʛʦʜʥʽ ʥʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʡʦʛʦ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʟʨʘʟʢʘʭ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ ʟ ɸʚʩʪʨʘʣʽʾ, ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ï ɹʨʘʟʠʣʽʾ ʪʘ ʂʘʣʽʬʦʨʥʽʾ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ɼʘʥʽʾ, ɯʥʜʽʾ, ʉʠʨʽʾ, ʅʽʛʝʨʽʾ, ʗʧʦʥʽʾ, ʅʦʚʦʾ 

ɿʝʣʘʥʜʽʾ [35, 36]. ʆʯʝʚʠʜʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʘʚʽʘʮʽʾ ʪʘ ʛʝʦʛʨʘʬʽʾ ʧʦʣʴʦʪʽʚ ʩʧʨʠʷʻ 

ʧʦʰʠʨʝʥʥʶ ʛʨʠʙʘ ʚ ʽʥʰʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ. ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʥ ʚʽʜʦʤʠʡ 

ʧʽʜ ʽʥʰʠʤʠ ʥʘʟʚʘʤʠ: Hormodendrum resinae, Cladosporium resinae, ɸmorphotheca 

resinae [37]. 

ɺʯʝʥʠʤʠ ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʟ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʣʽʪʘʢʘ 

ʱʝ ʦʜʠʥ ʘʢʪʠʚʥʠʡ ʜʝʩʪʨʫʢʪʦʨ Monascus floridanus (ʨʠʩ. 4.6), ʱʦ ʪʝʞ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

çʢʝʨʦʩʠʥʦʚʠʤè ʛʨʠʙʦʤ. 

                          

                     ʘ                                                                  ʙ 

ʈʠʩ. 4.6. ɺʠʛʣʷʜ Monascus floridanus [38]: ʘ ï ʥʘ ʘʛʘʨʽ, ʙ ï ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ 
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ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ï ʮʝ ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʦʨʛʘʥʽʟʤʠ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʛʘʣʴʥʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʫ: ʯʠʤ ʤʝʥʰʠʡ 

ʨʦʟʤʽʨ ʦʨʛʘʥʽʟʤʫ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʠʡ ʚ ʥʴʦʛʦ ʦʙʤʽʥ ʨʝʯʦʚʠʥ. ʌʝʨʤʝʥʪʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʜʘʪʥʽ ʜʦ ʚʧʣʠʚʫ ʥʘ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʧʦʞʠʚʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʦʢʠʩʥʝʥʥʷ ʥʝʚʽʜʦʤʦʛʦ ʾʤ ʧʨʦʜʫʢʪʫ, ʟʜʘʪʥʽ ʚ ʧʨʦʮʝʩʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʥʦʚʦʛʦ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʚʠʨʦʙʣʷʪʠ ʘʜʘʧʪʠʚʥʽ ʬʝʨʤʝʥʪʠ [30]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʶʪʴ ʯʠʩʝʣʴʥʠʡ ʪʘ 

ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ. ɸ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ:  

 ʢʠʩʝʥʴ; 

 ʚʦʣʦʛʘ; 

 ʪʝʤʧʝʨʘʪʫʨʘ; 

 ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ; 

 ʨʅ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʘʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʦʪʨʽʙʥʘ ʚʽʣʴʥʘ ʚʦʜʘ, ʦʨʛʘʥʽʯʥʝ ʜʞʝʨʝʣʦ 

ʭʘʨʯʫʚʘʥʥʷ, ʥʝʦʨʛʘʥʽʯʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʚʽʜʧʦʚʽʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʅ ʜʣʷ ʨʦʟʚʠʪʢʫ. ɼʝʷʢʠʤ ʧʦʪʨʽʙʝʥ ʢʠʩʝʥʴ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʤʝʪʘʙʦʣʽʟʤʫ. ʋʩʽ ʮʽ ʯʠʥʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʫ ʟʘʩʦʙʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ.  

ʆʨʛʘʥʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʬʪʦʧʨʦʜʫʢʪʠ ʤʽʩʪʷʪʴ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʦʨʛʘʥʽʯʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʢʨʘʱʝ ʩʧʦʞʠʚʘʶʪʴ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ (ʜʦ ʉ18) 

ʘʣʽʬʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʟ ʧʨʷʤʠʤʠ ʣʘʥʮʶʛʘʤʠ. ɿʜʘʪʥʽʩʪʴ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʜʦ 

ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʚʤʽʩʪʫ 

ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʩʪʠʣʷʮʽʾ. ʊʦʙʪʦ, ʩʨʝʜʥʴʦʜʠʩʪʠʣʷʪʥʽ ʧʘʣʠʚʘ 

ʪʘ ʙʝʥʟʠʥʠ ʦʩʦʙʣʠʚʦ ʩʭʠʣʴʥʽ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʪʘ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ [29, 39]. 
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ʅʘʷʚʥʽʩʪʴ ʚʦʣʦʛʠ. ɺʦʜʘ ï ʮʝ ʢʨʠʪʠʯʥʠʡ ʯʠʥʥʠʢ ʨʦʟʚʠʪʢʫ ʪʘ ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚʘʭ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʨʛʘʥʽʟʤʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʜʠ, ʪʘʢ ʷʢ ʚʦʜʘ ʩʢʣʘʜʘʻ 75-90% 

ʤʘʩʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʢʣʽʪʠʥʠ [30]. 

ʋ ʥʘʬʪʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʚʦʜʠ [40]: 

1. ʚʽʣʴʥʘ ʚʦʜʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʥʥʦʾ ʚʦʜʠ ʪʘ ʚʦʜʠ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ 

ʙʽʦʧʣʽʚʢʘʭ (ʢʦʣʦʥʽʷʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʥʘ ʩʪʽʥʢʘʭ ʨʝʟʝʨʚʫʘʨʽʚ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 

2. ʝʤʫʣʴʛʦʚʘʥʘ ʚʦʜʘ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʨʘʧʣʠʥ ʚʩʝʨʝʜʠʥʽ ʧʘʣʠʚʘ, 

ʨʦʟʤʽʨ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 3,9ʭ10-5 ʜʶʡʤʘ  ʜʦ 2,5ʭ10-2 ʜʶʡʤʘ; 

3. ʨʦʟʯʠʥʝʥʘ ʚʦʜʘ, ʫʪʚʦʨʝʥʥʷ ʷʢʦʾ ʚ ʧʘʣʠʚʽ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ; 

ɺʽʣʴʥʘ ʚʦʜʘ ʧʦʪʨʘʧʣʷʻ ʜʦ ʧʘʣʠʚʘ ʟ ʜʦʱʝʤ (ʦʩʦʙʣʠʚʦ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʟ 

ʧʣʘʚʘʶʯʦʶ ʢʨʽʚʣʝʶ), ʟ ʙʘʣʘʩʪʥʦʾ ʚʦʜʠ  ʤʦʨʩʴʢʦʛʦ ʩʫʜʥʘ, ʢʨʽʟʴ ʧʨʦʪʽʢʘʶʯʠ 

ʜʝʬʝʢʪʥʽ ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʡʥʽ ʦʪʚʦʨʠ ʚ ʩʠʩʪʝʤʽ, ʟʘʣʠʰʢʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʩʣʷ ʟʘʯʠʱʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ. 

ɺʦʣʦʛʘ ʫ ʧʘʣʠʚʽ  ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʨʝʟ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ, ʟ 

ʢʦʥʜʝʥʩʘʪʫ. ʇʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʧʘʣʠʚʘ ʚʦʜʘ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʽ ʥʘ ʩʪʽʥʢʘʭ ʪʘ ʜʥʽ 

ʙʘʢʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʢʨʘʧʣʠʥʠ ʚʽʣʴʥʦʾ ʚʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʧʘʣʠʚʥʠʭ ʙʘʢʘʭ ʣʽʪʘʢʽʚ 

ʚʦʣʦʛʘ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʥʘ ʩʪʽʥʢʘʭ ʙʘʢʽʚ. 

ʇʘʣʠʚʘ ʜʣʷ ʧʦʚʽʪʨʷʥʦ-ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ (ʇʈɼ) ʛʽʛʨʦʩʢʦʧʽʯʥʽ. ʇʽʜ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ʧʘʣʠʚʦ ʟʜʘʪʥʝ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʛʠ, ʷʢʘ ʤʦʞʝ 

ʧʝʨʝʭʦʜʠʪʠ ʟ ʧʘʣʠʚʘ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʘʙʦ ʫʪʚʦʨʶʚʘʪʠ ʝʤʫʣʴʩʽʶ ʚʦʜʠ ʫ 

ʧʘʣʠʚʽ. ɿ ʯʘʩʦʤ  ʢʨʘʧʣʠʥʠ ʝʤʫʣʴʩʽʡʥʦʾ ʚʦʜʠ ʟʣʠʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʩʠʣ ʪʘ ʫʪʚʦʨʶʶʪʴ ʚʽʜʩʪʽʡʥʫ ʚʦʜʫ. ʈʦʟʯʠʥʥʽʩʪʴ ʚʦʜʠ ʫ ʧʘʣʠʚʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ  ʙʘʛʘʪʴʤʘ ʯʠʥʥʠʢʘʤʠ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ ï ʮʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʟ ʷʢʠʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʘʣʠʚʦ, ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʩʢʣʘʜ 

ʧʘʣʠʚʘ. 

ʂʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʦʾ ʚʦʜʠ ʧʦʚôʷʟʘʥʘ ʟ ʜʦʚʞʠʥʦʶ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʣʘʥʮʶʛʘ, 

ʥʘʷʚʥʽʩʪʶ ʘʨʦʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ. ʇʘʨʘʬʽʥʠ ʟ ʢʦʨʦʪʢʠʤ 
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ʣʘʥʮʶʛʦʤ ʨʦʟʯʠʥʷʶʪʴ ʙʽʣʴʰʝ ʚʦʜʠ ʥʽʞ ʧʘʨʘʬʽʥʠ ʟ ʜʦʚʰʠʤ ʣʘʥʮʶʛʦʤ. ʅʘ ʜʫʤʢʫ 

ʚʯʝʥʦʛʦ Park P. B., ʢʝʨʦʩʠʥ ʟʜʘʪʥʠʡ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ, 

ʯʝʨʝʟ ʚʣʘʩʪʠʚʽʩʪʴ ʧʦʛʣʠʥʘʪʠ ʚʦʜʫ [41]. 

ɺʦʜʘ, ʱʦ ʥʘʷʚʥʘ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʘʙʦ 

ʥʝʜʦʩʪʫʧʥʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ ʜʣʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʢʘʟʥʠʢʦʤ ʘʢʪʠʚʥʦʩʪʽ ʚʦʜʠ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʟʚ'ʷʟʘʥʦʩʪʽ ʾʾ 

ʤʦʣʝʢʫʣ. ɼʣʷ ʯʠʩʪʦʾ ʚʽʣʴʥʦʾ ʚʦʜʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʘ ʜʣʷ ʚʦʜʠ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ,  ʤʝʥʰʝ ʦʜʠʥʠʮʽ. ʆʪʞʝ, 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʦʞʫʪʴ ʟʨʦʩʪʘʪʠ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ  

ʚ ʤʝʞʘʭ 0,6ï0,9. 

ʇʽʩʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚ ʧʨʦʮʝʩʽ ʙʽʦʜʝʩʪʨʫʢʮʽʾ  ʚʫʛʣʝʚʦʜʥʽʚ 

ʧʘʣʠʚ ʧʦʯʠʥʘʶʪʴ ʚʠʜʽʣʷʪʠ ʚʦʜʫ ʷʢ ʦʜʠʥ ʟ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʩʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʯʝʥʠʭ, ʥʘʧʨʠʢʣʘʜ, Hormoconis resinae ʚ ʧʨʦʮʝʩʽ  

ʯʦʪʠʨʠʪʠʞʥʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʞʝ ʚʠʜʽʣʷʪʠ 0,94 ʛ ʚʦʜʠ ʥʘ 1 ʣ ʧʘʣʠʚʘ  [42]. 

ɼʝʷʢʽ ʙʘʢʪʝʨʽʾ ʪʘ ʩʧʦʨʠ ʛʨʠʙʽʚ ʟʜʘʪʥʽ ʚʠʞʠʚʘʪʠ ʚ ʟʥʝʚʦʜʥʝʥʦʤʫ ʧʘʣʠʚʽ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ (ʥʘʧʨʠʢʣʘʜ, Hormoconis resinae). ɺʠʢʦʥʽ 

ʚʯʝʥʠʤʠ [43] ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʞʠʚʘʥʥʷ Ps. aeruginosa ʪʘ ʩʧʦʨ ʛʨʠʙʘ 

Hormoconis resinae ʚ ʨʽʟʥʠʭ ʧʘʣʠʚʘʭ ʙʝʟ ʚʦʜʥʦʾ ʬʘʟʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 18ï20Áʉ,                               

28ï30Áʉ ʪʘ 37Áʉ ʧʦʢʘʟʘʣʠ, ʱʦ Ps. aeruginosa ʥʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʩʽʚʘʥʥʷ ʟ 

ʧʘʣʠʚ ʯʝʨʝʟ 12״ ʪʠʞʜʥʽ, ʘ ʩʧʦʨʠ Hormoconis resinae ʟʘʣʠʰʘʶʪʴʩʷ ʞʠʪʪʻʟʜʘʪʥʠʤʠ 

ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʣʠʚ ʪʨʠʚʘʣʠʡ ʯʘʩ (ʪʘʙʣ. 4.5).  

ʊʘʙʣʠʮʷ 4.5 

ɼʦʩʣʽʜʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʛʨʠʙʽʚ ʙʝʟ ʚʦʜʥʦʾ ʬʘʟʠ 

ʇʘʣʠʚʦ 
ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʤʽʩʷʮʽ 

18ï20Áʉ 28ï30Áʉ 37Áʉ 

ʊʉ-1 20 18 10 

ʊ-6 17 17 17 

ʈʊ 11 17 17 

ɼ-ʃ 20 20 20 

ɸ-93 10 6 6 

ɹ-70 1,5 5 3 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʪʨʠʚʘʣʽʩʪʴ ʩʧʦʨ ʛʨʠʙʘ Hormoconis 

resinae ʚ ʧʘʣʠʚʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʜʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʟʘʛʨʦʟʫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʫ 

ʚʠʧʘʜʢʫ ʧʦʪʨʘʧʣʷʥʥʷ ʚʦʣʦʛʠ ʜʦ ʧʘʣʠʚʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦʪʨʽʙʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʤʦʤʝʥʪ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ (70-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ) ʚ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʙʝʥʟʠʥʠ ʜʦʜʘʚʘʣʘʩʴ ʘʥʪʠʜʝʪʦʥʘʮʽʡʥʘ ʧʨʠʩʘʜʢʘ ï ʪʝʪʨʘʝʪʠʩʚʠʥʝʮʴ, 

ʷʢʘ ʯʝʨʝʟ ʩʚʦʶ ʪʦʢʩʠʯʥʽʩʪʴ ʧʝʨʝʰʢʦʜʞʘʣʘ ʟʙʝʨʝʞʝʥʥʶ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʩʧʦʨ 

ʜʘʥʦʛʦ ʛʨʠʙʘ. 

ʂʠʩʝʥʴ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʠʩʥʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʘʝʨʦʙʥʽ (ʟʜʘʪʥʽ ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʜʦʩʪʫʧʫ ʢʠʩʥʶ) ʪʘ ʘʥʘʝʨʦʙʥʽ (ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʠʩʥʶ) . 

ʊʘʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʷʢ Pseudomonas ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʠʩʝʥʴ ʜʣʷ ʘʝʨʦʙʥʦʛʦ 

ʜʠʭʘʥʥʷ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʽʪʨʘʪʠ ʜʣʷ ʘʥʘʝʨʦʙʥʦʛʦ ʜʠʭʘʥʥʷ. 

ʂʠʩʝʥʴ ʧʨʠʩʫʪʥʽʡ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚ. ʂʝʨʦʩʠʥ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʙʣ̔ʴʰʝ 300 ppm ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʥʘʧʨʠʢʣʘʜ ʩʫʣʴʬʘʪʚʽʜʥʦʚʣʶʶʯʽ ʙʘʢʪʝʨʽʾ  SRB, ʢʠʩʝʥʴ ʥʝ ʧʦʪʨʽʙʝʥ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʝʥʝʨʛʽʾ. ʉʠʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʝʨʦʙʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʥʘ ʜʥʠʱʽ ʨʝʟʝʨʚʫʘʨʫ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʦʤʘʩʠ ʟ ʘʥʘʝʨʦʙʥʠʤʠ ʫʤʦʚʘʤʠ ʧʽʜ ʥʝʶ. 

ʅʝʦʨʛʘʥʽʯʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. ɸʟʦʪ, ʩʽʨʢʘ, ʬʦʩʬʦʨ, ʢʘʣʽʡ, ʤʘʛʥʽʡ, ʢʘʣʴʮʽʡ, 

ʟʘʣʽʟʦ, ʩʝʣʝʥ, ʮʠʥʢ  ï ʮʝ ʦʩʥʦʚʥʽ ʥʝʦʨʛʘʥʽʯʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʦʙʭʽʜʥʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ [30]. ʍʣʦʨʠʜ ʥʘʪʨʽʷ, 

ʚʦʣʴʬʨʘʤ ʪʘ ʥʽʢʝʣʴ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʞ ʥʝʦʙʭʽʜʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ. ɺʦʜʘ, ʧʠʣ ʪʘ 

ʧʘʣʠʚʥʽ ʜʦʜʘʪʢʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ  ʪʘʢʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [44]. 

ɽʬʝʢʪ pH. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʜʝʩʪʨʫʢʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʧʘʣʠʚ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʤʫ ʨʅ. ɻʨʠʙʠ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʨʅ 4ï6, ʙʘʢʪʝʨʽʾ SRB ʥʘʡʢʨʘʱʝ ʫʩʴʦʛʦ ʟʨʦʩʪʘʶʪʴ ʟʘ ʨʅ 7,5 [45]. 

ʈʽʚʝʥʴ ʨʅ ʧ̔ ʜʪʦʚʘʨʥʦʾ ʚʦʜʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʻ ʙʝʟʧʝʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘʢ ʷʢ ʾʾ ʨʽʚʝʥʴ ʨʅ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 6ï9. 

ɺʽʜʦʤʦ, ʱʦ ʚʧʣʠʚ ʨʅ ʥʘ ʤʽʢʨʦʙʥʫ ʢʣʽʪʠʥʫ ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʠʤ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ. ʋ ʚʠʧʘʜʢʫ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʧʣʠʚʫ, ʨʅ ʟʜʽʡʩʥʶʻ ʚʧʣʠʚ ʥʘ 
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ʧʦʞʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʥʠʢʥʝʥʽʩʪʴ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʢʣʽʪʠʥʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. 

ʈʽʚʝʥʴ ʨʅ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʽʜ 

ʪʦʚʘʨʥʽʡ ʚʦʜʽ. ɺʯʝʥʽ ʈ. ʅʝʡʛʦʬ ʪʘ ʄ. ʄʝʡ [46] ʚʠʚʯʘʣʠ ʚʠʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʘʣʠʚʥʠʭ ʙʘʢʘʭ ʥʘ ʤʦʨʩʴʢʠʭ ʩʫʜʘʭ, ʜʝ ʤʦʨʩʴʢʘ ʚʦʜʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʙʘʣʘʩʪʥʽʡ ʩʠʩʪʝʤʽ ʩʫʜʝʥ ʪʘ ʥʘʢʦʧʠʯʫʚʘʣʘʩʴ ʥʘ ʜʥʠʱʽ 

ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ. ʨʅ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 8. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ Hormoconis resinae ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʙʘʢʘʭ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʨʽʞʜʞʽʚ 

Candida sp. Candida sp.ʧʨʦʜʫʢʫʻ ʢʠʩʣʽ ʤʝʪʘʙʦʣʽʪʠ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʨʽʚʝʥʴ ʨʅ. ʎʷ 

ʟʜʘʪʥʽʩʪʴ ʜʨʽʞʜʞʽʚ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ Hormoconis resinae, ̫ ʢʽ ʧʦʛʘʥʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʧʨʠ ʣʫʞʥʦʤʫ ʨʅ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʨʅ ʧʨʠʛʥʽʯʫʻ ʨʦʟʚʠʪʦʢ ʙʘʢʪʝʨʽʡ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ, ʘ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʨʅ ʧʨʠʛʥʽʯʫʻ ʨʦʟʚʠʪʦʢ ʛʨʠʙʽʚ (ʪʘʙʣ. 4.6).  

ɿʦʢʨʝʤʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʠ ʟʜʘʪʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʨʦʙʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ  ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʨʅ, ʪʠʤ ʩʘʤʠʤ ʜʘʶʯʽ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʽʥʰʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʘʤ [45]. 

ʊʘʙʣʠʮʷ 4.6 

ɺʧʣʠʚ ʨʅ ʥʘ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ 

ʨʅ 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʅʝʘʢʪʠʚʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʄʽʢʨʦʦʨʛʘʥʠʟʤʠ ʟ 

ʧʨʠʛʥʽʯʝʥʠʤ 

ʨʦʟʚʠʪʢʦʤ 

<4 ɻʨʠʙʠ ʪʘ ʜʨʽʞʜʞʽ ʅʝʪʠʧʦʚʽ ʙʘʢʪʝʨʽʾ ɹʘʢʪʝʨʽʾ, ʟʦʢʨʝʤʘ 

SRB 

 - ɻʨʠʙʠ ʪʘ ʜʨʽʞʜʞʽ ɹʘʢʪʝʨʽʾ, SRB 8״4

> 8 ɹʘʢʪʝʨʽʾ SRB ɻʨʠʙʠ ɻʨʠʙʠ ʪʘ ʜʨʽʞʜʞʽ 

ʂʣʽʤʘʪ. ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʢʣʽʤʘʪʫ, ʟʦʢʨʝʤʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. ɺʯʝʥʠʡ 

F. Passman [39] ʨʦʟʨʦʙʠʚ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʘʜʽʚ: ʥʠʟʴʢʠʡ (ʩʝʨʝʜʥʴʦʨʽʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 64 ʩʤ), ʩʝʨʝʜʥʽʡ ʨʠʟʠʢ (ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ï ʚʽʜ 64 ʩʤ ʜʦ 190 ʩʤ), ʚʠʩʦʢʠʡ ʨʠʟʠʢ (ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ï ʙʽʣʴʰʝ 190 

ʩʤ) ʪʘ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ, ʢʦʣʠ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ (ʥʠʟʴʢʠʡ ʨʠʟʠʢ ï ʤʝʥʰʝ 100 ʜʥʽʚ ʥʘ 
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ʨʽʢ, ʩʝʨʝʜʥʽʡ ʨʠʟʠʢ ï ʚʽʜ 100 ʜʦ 200 ʜʥʽʚ ʥʘ ʨʽʢ, ʚʠʩʦʢʠʡ ʨʠʟʠʢ ï ʙʽʣʴʰʝ 200 ʜʥʽʚ 

ʥʘ ʨʽʢ). 

 ɹʽʦʧʣʽʚʢʘ. ɺʽʜʦʤʦ, ʱʦ ʙʽʦʧʣʽʚʢʘ ï ʮʝ  ʩʫʢʫʧʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʦʜʫʢʪʽʚ 

ʾʭ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ʤʝʞʽ ʧʦʜʽʣʫ ʬʘʟ. ʇʦʷʚʘ ʙʽʦʧʣʽʚʦʢ ״ ʚʘʞʣʠʚʝ ʷʚʠʱʝ, ʪʦʤʫ ʱʦ ʥʘ   

1 ʩʤ2 ʧʣʽʚʢʠ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ 200 ʨʘʟʽʚ ʙʽʣʴʰʘ, ʥʽʞ ʚ 1 ʩʤ3 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʨʽʜʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [32]. ʎʝʡ ʢʦʥʛʣʦʤʝʨʘʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʯʽʪʢʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʧʦʚʝʨʭʥʝʶ, ʷʢʫ ʚʦʥʠ ʚʢʨʠʚʘʶʪʴ.  

ɺʽʜʦʤʦ, ʱʦ ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʨʦʩʪʦʨʽ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʠʬʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ (ʙʽʦʧʣʽʚʦʢ). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʙʽʦʧʣʽʚʮʽ 

ʩʢʣʘʜʘʻ 535%״, ʽʥʰʘ ʯʘʩʪʠʥʘ ï ʮʝ ʤʽʞʢʣʽʪʠʥʥʠʡ ʤʘʪʨʽʢʩ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʦʧʣʽʚʢʠ ʻ ʩʧʽʣʴʥʦʪʘʤʠ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʚ ʨʽʟʥʠʭ ʧʨʦʮʝʩʘʭ, ʟʦʢʨʝʤʘ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʨʦʩʪʘʥʥʷʭ. ʂʣʽʪʠʥʠ ʙʽʦʧʣʽʚʢʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʽʜʨʘʪʦʚʘʥʦʤʫ ʩʠʥʪʝʟʦʚʘʥʦʤʫ ʩʘʤʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʤʘʪʨʠʢʩʽ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʤʘʪʨʠʢʩʘ ʨʽʟʥʦʤʘʥʽʪʥʝ: ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʞʦʨʩʪʢʦʩʪʽ                        

ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʟʘʭʠʩʪʫ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 

ʘʜʩʦʨʙʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ.  ɸʚʪʦʨʠ ʪʘʢʦʞ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʷʢʽʩʥʠʡ ʪʘ ʢʽʣʴʢʽʩʥʠʡ 

ʩʢʣʘʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʙʽʦʧʣʽʚʢʫ, ʪʘ ʚʽʜ ʫʤʦʚ, ʚ ʷʢʠʭ 

ʬʦʨʤʫʻʪʴʩʷ ʙʽʦʧʣʽʚʢʘ. ɺʦʜʘ ʻ ʥʘʡʙʽʣʴʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʪʨʠʢʩʫ ʙʽʦʧʣʽʚʢʠ. 

ʄʘʪʨʠʢʩ  ʩʪʚʦʨʶʻ ʜʫʞʝ ʛʽʜʨʘʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʜʘʪʥʝ ʟʥʘʯʥʦ ʜʦʚʰʝ ʫʪʨʠʤʫʚʘʪʠ 

ʚʦʣʦʛʫ, ʥʽʞ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʠʤ ʩʘʤʠʤ, ʦʙʝʨʽʛʘʶʯʠ ʙʽʦʧʣʽʚʢʠ ʚʽʜ ʟʤʽʥ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. ɿʘ ʚʠʩʥʦʚʢʦʤ ʚʯʝʥʠʭ, ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʩʢʣʘʜ  

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʶʶʯʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʞʚʠʜʦʚʠʡ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ  [47]. 

ʉʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʙʽʦʧʣʽʚʢʘ ʪʦʚʱʠʥʦʶ ʚ 1 ʤʤ ʥʘ ʩʪʽʥʢʘʭ ʨʝʟʝʨʚʫʘʨʘ 

ʤʦʞʝ ʟʜʘʪʠʩʷ ʥʝʟʥʘʯʥʦʶ, ʧʨʦʪʝ ʚʦʥʘ ʚ 100 ʨʘʟʽʚ ʙʽʣʴʰʝ ʪʦʚʱʠʥʠ ʙʘʛʘʪʴʦʭ ʛʨʠʙʽʚ,                     

ʽ ʚʽʜ 500 ʜʦ 1000 ʨʘʟʽʚ ʙʽʣʴʰʝ ʰʘʨʫ ʙʘʛʘʪʴʦʭ ʙʘʢʪʝʨʽʡ. ʋ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʽ 

ʙʽʦʧʣʽʚʢʠ, ʫʤʦʚʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʭ, ʱʦ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

 ʆʪʞʝ, ʤʦʞʥʘ ʫʪʦʯʥʠʪʠ ʧʦʧʝʨʝʜʥʻ ʚʠʟʥʘʯʝʥʥʷ: ʙʽʦʧʣʽʚʢʘ ï ʮʝ ʩʢʣʘʜʥʘ ʪʘ 

ʱʽʣʴʥʘ ʬʦʨʤʘ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
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ʩʧʨʦʩʪʠʪʠ ʤʝʪʘʙʦʣʽʟʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʟʘʭʠʱʘʻ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ ʪʘ ʟʘʟʥʘʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʫʛʨʫʧʦʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʤʝʞʽ ʧʦʜʽʣʫ ʧʘʣʠʚʦ-ʚʦʜʘ ʻ 

ʙʽʦʧʣʽʚʢʦʶ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʦʤʫ ʙʽʦʧʣʽʚʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ 

ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʇʄʄ, 

ʚʨʘʭʦʚʫʶʯʽ ʾʭ ʨʦʟʤʽʨ, ʤʽʮʥʽʩʪʴ ʪʘ ʱʽʣʴʥʽʩʪʴ. 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʢʣʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʡʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʆʜʥʘʢ, 

ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʘʟʘʥʽ ʚʠʱʝ, ʜʦʟʚʦʣʷʶʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʢʣʘʩʠ 

ʚʫʛʣʝʚʦʜʥʽʚ ʟʘ ʾʭ ʟʜʘʪʥ̔ʩʪʶ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ (ʪʘʙʣ. 4.7) [48].  

ʊʘʙʣʠʮʷ 4.7 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʜʘʪʥʦʩʪʽ ʚʫʛʣʝʚʦʜʥʽʚ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ 

ɻʨʫʧʘ 
ɺʽʜʥʦʰʝʥʥʷ ʜʦ ʚʧʣʠʚʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʉʪʫʧʽʥʴ ʙʽʦʜʝʩʪʨʫʢʮʽʾ, % 

ʜʦ ʚʭʽʜʥʦʤʫ ʚʤʽʩʪʫ 
ɺʫʛʣʝʚʦʜʥʽ 

ɯ ɺʠʩʦʢʦʯʫʪʣʠʚʽ 80-100 ʅ-ʘʣʢʘʥʠ, ʽʟʦ-ʘʣʢʘʥʠ 

ɯɯ ʏʫʪʣʠʚʽ 60-80 ʎʠʢʣʘʥʠ ʟ 6, 1, 5, 2 ʢʽʣʴʮʷʤ,                    

S-ʘʨʦʤʘʪʠʢʘ, ʤʦʥʦʘʨʦʤʘʪʠʢʘ 

ɯɯɯ ʇʦʤʽʨʥʦʯʫʪʣʠʚʽ 45-60 ʎʠʢʣʦʘʣʢʘʥʠ ʟ 3 ʪʘ 4 

ʢʽʣʴʮʷʤʠ, ʪʨʠʘʨʦʤʘʪʠʯʥʽ 

ɯV ʉʪʽʡʢʽ 30-45 ʊʝʪʨʘʘʨʦʤʘʪʠʯʥʽ, ʩʪʝʨʘʥʠ, 

ʪʨʠʪʝʨʧʘʥʠ, 

ʥʘʬʪʝʥʦʘʨʦʤʘʪʠʯʥʽ 

V ɺʠʩʦʢʦʩʪʽʡʢʽ 0-30 ʇʝʥʪʘʘʨʦʤʘʪʠʯʥʽ, ʘʩʬʘʣʴʪʝʥʠ, 

ʩʤʦʣʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʽʘʮʽʡʥʽ ʧʘʣʠʚʘ ʩʢʣʘʜʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ ʪʘ 

ʯʫʪʣʠʚʠʭ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ.               

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʟʨʘʟʢʠ: 

   ʧʘʣʠʚʦ   ʜʣʷ   ʨʝʘʢʪʠʚʥʠʭ   ʜʚʠʛʫʥʽʚ   ʤʘʨʢʠ   ʈʊ   (ʚʠʨʦʙʥʠʮʪʚʘ ʇɸʊ ״

çʋʢʨʪʘʪʥʘʬʪʘè,   ʤ.   ʂʨʝʤʝʥʯʫʢ),   ʱʦ   ʚʽʜʧʦʚʽʜʘʻ   ʚʠʤʦʛʘʤ ɻʉʊʋ 

320.00149943.007-97; 
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 ʧʘʣʠʚʦ   ʜʣʷ   ʨʝʘʢʪʠʚʥʠʭ   ʜʚʠʛʫʥʽʚ   ʤʘʨʢʠ   ʊʉ-1   (ʚʠʨʦʙʥʠʮʪʚʘ ɿɸʊ ״

çʃʀʅʀʂè), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ  ɻʉʊʋ 320.00149943.001-99. 

 ,ʧʘʣʠʚʦ   ʜʠʟʝʣʴʥʝ   (ʚʠʨʦʙʥʠʮʪʚʘ   ʇɸʊ   çʋʢʨʪʘʪʥʘʬʪʘè, ʤ. ʂʨʝʤʝʥʯʫʢ) ״

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʊʋ 7688:2015. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʘʢʨʝʜʠʪʦʚʘʥʽʡ ɺʠʧʨʦʙʫʚʘʣʴʥʽʡ 

ʽʥʪʝʨʘʢʪʠʚʥʽʡʣʘʙʦʨʘʪʦʨʽʾ   çɸʚʽʘʊɽʉʊè   ʅʘʮʽʦʥʘʣʴʥʦʛʦ   ʘʚʽʘʮʽʡʥʦʛʦ   

ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ   ʜʦʪʨʠʤʘʥʥʷʤ   ʫʩʽʭ   ʥʦʨʤʘʪʠʚʥʠʭ   ʚʠʤʦʛ   ʜʦ   ʚʠʢʦʥʘʥʥʷ   

ʝʢʩʧʝʨʠʤʝʥʪʽʚ   ʪʘ ʦʮ̔ʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɹʽʦʜʝʩʪʨʫʢʮʽʷ   ʚʫʛʣʝʚʦʜʥʽʚ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦ   ʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ   ʟʘ   ʨʘʭʫʥʦʢ   ʩʧʝʮʠʬʽʯʥʠʭ   ʦʢʠʩʣʶʚʘʣʴʥʠʭ   ʬʝʨʤʝʥʪʽʚ   ʢʣʘʩʫ 

ʦʢʩʠʛʝʥʘʟ. ʆʢʩʠʛʝʥʘʟʠ ʢʘʪʘʣʽʟʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʘʪʦʤʘ ʢʠʩʥʶ ʟ ʡʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʦʾ   ʬʦʨʤʠ   ʚ   ʢʽʥʮʝʚʽʡ   ʤʝʪʠʣʴʥʠʡ   ʛʨʫʧʽ   ʚʫʛʣʝʚʦʜʥʶ,   

ʪʦʙʪʦʚʽʜʙʫʚʘʻʪʴʩʷ   ʟʘʤʽʥʘ   ʟʚ'ʷʟʢʽʚ   ʟʽ   ʩʣʘʙʢʦʶ   ʝʥʝʨʛʽʻʶ   ʨʦʟʨʠʚʫ   (ʉ״ʉ,   ʉ״

ʅ) ʟʚ'ʷʟʢʘʤʠ ʟ ʩʠʣʴʥʦʶ ʝʥʝʨʛʽʻʶ ʨʦʟʨʠʚʫ (ʉ״ʆ, ʅ״ʆ). ʊʘʢʠʡ ʩʧʦʩʽʙ ʦʢʠʩʥʝʥʥʷ 

ʚʽʜʤʽʯʝʥʠʡ ʜʣʷ ʘʣʽʬʘʪʠʯʥʠʭ, ʘʮʠʢʣʽʯʥʠʭ ʽ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ [30, 49]. 

ʋ   ʨʝʟʫʣʴʪʘʪʽ   ʧʨʦʮʝʩʫ   ʙʽʦʜʝʩʪʨʫʢʮʽʾ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʨʫʡʥʫʚʘʥʥʷ, 

ʜʝʪʦʢʩʠʢʘʮʽʷ, ʫʪʠʣʽʟʘʮʽʷ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ 

ʘʚʽʘʮʽʡʥʠʭ   ʧʘʣʠʚ.   ʆʩʢʽʣʴʢʠ   ʜʦ   ʩʢʣʘʜʫ   ʘʚʽʘʮʽʡʥʠʭ   ʧʘʣʠʚ   ʚʭʦʜʷʪʴ   ʙʘʛʘʪʦ 

ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʭ   ʢʦʤʧʦʥʝʥʪʽʚ,   ʫ   ʧʨʦʮʝʩʽ   ʙʽʦʜʝʛʨʘʜʘʮʽʾ   ʧʘʣʠʚʦ   ʚʠʩʪʫʧʘʻ 

ʧʦʞʠʚʥʠʤ   ʩʫʙʩʪʨʘʪʦʤ   (ʜʞʝʨʝʣʦʤ   ʚʫʛʣʝʮʶ   ʪʘ   ʝʥʝʨʛʽʾ)   ʜʣʷ   ʮʽʣʦʛʦ   ʨʷʜʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɼʘʥʽ   ʨʽʟʥʦʤʘʥʽʪʥʠʭ   ʜʦʩʣʽʜʞʝʥʴ   ʱʦʜʦ   ʧʦʪʨʘʧʣʷʥʥʷ   ʚ   ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,   ʣʦʢʘʣʽʟʘʮʽʷ   ʚʫʛʣʝʚʦʜʥʝʚʦʦʢʠʩʣʶʶʯʠʭ   ʬʝʨʤʝʥʪʽʚ   ʩʚʽʜʯʘʪʴ 

ʧʨʦ   ʧʨʦʮʝʩ   ʦʢʠʩʥʝʥʥʷ   ʚʫʛʣʝʚʦʜʥʽʚ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʚʩʝʨʝʜʠʥʽ   ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʆʙʤʝʞʝʥʥʷ ʱʦʜʦ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ-

ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʘʤʠ   ʧʦʚôʷʟʘʥʽ   ʟ   ʨʦʟʯʠʥʥʽʩʪʶ   ʚʫʛʣʝʚʦʜʥʽʚ   ʫ   ʚʦʜʽ. 

ʇʦʪʨʘʧʣʷʥʥʷ   ʧʦʞʠʚʥʦʛʦ   ʩʫʙʩʪʨʘʪʫ   ʚʩʝʨʝʜʠʥʫ   ʢʣʽʪʠʥʠ   ʤʦʞʣʠʚʝ   ʟ   

ʩʪʘʥʫ ʽʩʪʠʥʥʦʛʦ ʨʦʟʯʠʥʫ ʘʙʦ ʧʽʜ ʯʘʩ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʥʠʤ. ɺʽʜ   

ʬʽʟʽʦʣʦʛʽʯʥʠʭ   ʦʩʦʙʣʠʚʦʩʪʝʡ   ʢʦʞʥʦʛʦ   ʨʦʜʫ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘʣʝʞʠʪʴ 

ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʧʨʦʮʝʩʫ ʜʝʩʪʨʫʢʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʾʭ ʩʫʤʽʰʝʡ,   ʷʢʽ   
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ʤʘʶʪʴ   ʨʽʟʥʠʡ   ʩʪʫʧʽʥʴ   ʩʪʽʡʢʦʩʪʽ   ʜʦ   ʦʢʠʩʥʝʥʥʷ.  ʊʨʫʜʥʦʱʽ   ʚ ʧʦʛʣʠʥʘʥʥʽ 

ʚʫʛʣʝʚʦʜʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʧʦʚôʷʟʘʥʽ  ʟ ʾʭ ʥʝʨʦʟʯʠʥʥʽʩʪʶ ʫ ʚʦʜʽ.  ɼʣʷ   

ʘʢʪʠʚʘʮʽʾ   ʜʝʩʪʨʫʢʪʠʚʥʠʭ   ʬʝʨʤʝʥʪʽʚ   ʥʝʦʙʭʽʜʥʘ   ʷʢʦʤʦʛʘ   ʙʽʣʴʰʘ ʧʦʚʝʨʭʥʷ 

ʧʦʜʽʣʫ ʬʘʟ ʚʫʛʣʝʚʦʜʝʥʴ-ʚʦʜʘ.  

ɺʫʛʣʝʚʦʜʥʽ ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠʩʷ ʤʢ̔ʨʦʦʨʛʘʥʽʟʤʘʤʠ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʘ 

ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʚʽʣʴʥʦ ï ʟʘ ʘʥʘʝʨʦʙʥʠʭ.  

ʇʦʞʠʚʥʽ   ʨʝʯʦʚʠʥʠ   ʧʦʪʨʘʧʣʷʶʪʴ   ʜʦ   ʢʣʽʪʠʥ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-

ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ   ʯʝʨʝʟ   ʧʦʚʝʨʭʥʶ   ʥʘʧʽʚʧʨʦʥʠʢʥʦʾ   ʢʣʽʪʠʥʥʦʾ   ʩʪʽʥʢʠ   ʪʘ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. ʈʦʟʨʽʟʥʷʶʪʴ   ʥʘʩʪʫʧʥʽ   ʚʠʜʠ   ʪʨʘʥʩʧʦʨʪʫ   

ʚʫʛʣʝʚʦʜʥʽʚ   ʚ   ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [43, 50]: 

 :ʧʘʩʠʚʥʠʡ ʪʨʘʥʩʧʦʨʪ  ״

ʘ) ʧʘʩʠʚʥʘ ʜʠʬʫʟʽʷ ï ʥʝʩʧʝʮʠʬʽʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥ ʫ ʢʣʽʪʠʥʫ, ʧʨʠ 

ʷʢʦʤʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʣʫʢʠ ʧʨʦʥʠʢʘʶʪʴ ʫ ʢʣʽʪʠʥʫ, ʥʝ ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʷʢʠʤ-ʥʝʙʫʜʴ 

ʧʝʨʝʥʦʩʥʠʢʦʤ, ʘ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʛʨʘʜʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ   

ʧʦʞʠʚʥʦʾ   ʨʝʯʦʚʠʥʠ,   ʪʦʙʪʦ   ʨʽʟʥʠʮʷ   ʤʽʞ   ʾʭ   ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʪʘ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʉʧʦʞʠʚʘʥʥʷ ʢʣʽʪʠʥʦʶ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘ ʤʝʤʙʨʘʥʦʶ ʢʣʽʪʠʥʠ ʪʘ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʦʙʪʦ ʟʘ ʟʘʢʦʥʘʤʠ   ʦʩʤʦʩʫ.   

ʇʘʩʠʚʥʘ   ʜʠʬʫʟʽʷ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʙʝʟ   ʚʠʪʨʘʪʠ   ʝʥʝʨʛʽʾ,   ʾʾ ʰʚʠʜʢʽʩʪʴ ʥʝʚʝʣʠʢʘ. 

ɺʦʜʘ ï ʮʝ ʦʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʜʦ ʢʣʽʪʠʥʠ ʪʘ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟ ʥʝʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʩʠʚʥʦʾ ʜʠʬʫʟʽʾ 

ʙ)   ʧʦʣʝʛʰʝʥʘ   ʜʠʬʫʟʽʷ   ״   ʩʧʝʮʠʬʽʯʥʠʡ   ʧʨʦʮʝʩ,   ʧʨʠ   ʷʢʦʤʫ   ʧʦʞʠʚʥʘ 

ʨʝʯʦʚʠʥʘ   ʧʝʨʝʥʦʩʠʪʴʩʷ   ʜʦ   ʢʣʽʪʠʥʠ   ʪʽʣʴʢʠ   ʟʘ   ʫʯʘʩʪʽ   ʙʽʣʢʘ-ʧʝʨʝʥʦʩʥʠʢʘ 

(ʧʝʨʤʝʘʟʠ)   ʪʘ   ʟʘʣʝʞʠʪʴ   ʚʽʜ   ʛʨʘʜʽʻʥʪʘ   ʢʦʥʮʝʥʪʨʘʮʽʾ   ʧʦʞʠʚʥʠʭ   ʨʝʯʦʚʠʥ. 

ʇʝʨʤʝʘʟʠ   ʤʘʶʪʴ   ʩʫʙʩʪʨʘʪʥʫ   ʩʧʝʮʠʬʽʯʥʽʩʪʴ,   ʪʦʙʪʦ   ʧʝʨʝʥʦʩʷʪʴ   

ʢʦʥʢʨʝʪʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʮʴʦʤʫ 

ʰʚʠʜʢʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʆʙʤʽʥ   

ʧʨʦʜʫʢʪʘʤʠ   ʤʝʪʘʙʦʣʽʟʤʫ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ. 
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 ʘʢʪʠʚʥʠʡ ʪʨʘʥʩʧʦʨʪ ï ʨʝʯʦʚʠʥʘ ʥʘʜʭʦʜʠʪʴ ʚ ʢʣʽʪʠʥʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ״

ʛʨʘʜʽʻʥʪʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʩʝʨʝʜʦʚʠʱʽ; ʧʨʦʮʝʩ ʧʦʪʨʝʙʫʻ ʟʘʪʨʘʪ   

ʝʥʝʨʛʽʾ   (ɸʊʌ  (C10H16N5O13P3)  ״  ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪ   ʘʙʦ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʦʨʥʘ   

ʢʠʩʣʦʪʘ   ״   ʫʥʽʚʝʨʩʘʣʴʥʝ   ʜʞʝʨʝʣʦ   ʝʥʝʨʛʽʾ   ʜʣʷ ʙʽʦʭʽʤʽʯʥʠʭ   ʧʨʦʮʝʩʽʚ)   ʽ   

ʚʽʜʙʫʚʘʻʪʴʩʷ   ʟ   ʜʦʧʦʤʦʛʦʶ   ʩʧʝʮʠʬʽʯʥʠʭ   ʙʽʣʢʽʚ-ʧʝʨʝʥʦʩʥʠʢʽʚ (ʧʝʨʤʝʘʟ) [51]. 

ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʰʚʠʜʢʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʨʝʯʦʚʠʥ   ʜʦ   ʢʣʽʪʠʥʠ   ʤʦʞʝ   ʙʫʪʠ   

ʤʘʢʩʠʤʘʣʴʥʦʶ   ʟʘ   ʤʘʣʠʭ   ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ɼʣʷ   ʙʽʣʴʰʦʩʪʽ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ   ʚʣʘʩʪʠʚʠʡ   ʧʨʦʮʝʩ 

ʘʢʪʠʚʥʦʛʦ   ʪʨʘʥʩʧʦʨʪʫ,     ʚʠʭʽʜ   ʧʨʦʜʫʢʪʽʚ   ʤʝʪʘʙʦʣʽʟʤʫ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʣʝʛʰʝʥʦʾ ʜʠʬʫʟʽʾ. ɺʩʽ   ʨʝʘʢʮʽʾ   ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ   ʧʝʨʝʪʚʦʨʝʥʥʷ   

ʚʫʛʣʝʚʦʜʥʽʚ   ʻ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ.   ɻʨʘʥʠʯʥʘ   ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ   

ʮʠʭ   ʨʝʯʦʚʠʥ ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʾʭ ʦʢʠʩʥʝʥʥʷ ʧʨʠʩʫʪʥʽʩʪʴ ʢʠʩʥʶ.  

ɻʽʜʨʦʬʦʙʥʽʩʪʴ ʤʦʣʝʢʫʣʠ ʚʫʛʣʝʚʦʜʥʶ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʭʽʤʽʟʤʫ ʾʭ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʪʘ ʾʭ ʪʨʘʥʩʧʦʨʪʫ ʚ ʢʣʽʪʠʥʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘ-

ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʘ. ɻʽʜʨʦʬʦʙʥʠʡ ʭʘʨʘʢʪʝʨ ʤʦʣʝʢʫʣʠ ʻ ʧʨʠʯʠʥʦʶ ʪʦʛʦ, ʱʦ ʧʨʦʮʝʩʠ 

ʦʢʠʩʥʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʢʩʠʛʝʥʘʟʘʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʢʠʩʥʝʥʥʷ ʙʽʣʴʰ 

ʛʽʜʨʦʬʽʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʜʝʛʽʜʨʦʛʝʥʘʟ. 

ɻʽʜʨʦʬʦʙʥʽʩʪʴ   ʚʫʛʣʝʚʦʜʥʝʚʠʭ   ʩʫʙʩʪʨʘʪʽʚ   ʪʘ   ʾʭ   ʧʦʛʘʥʘ   ʨʦʟʯʠʥʥʽʩʪʴ   ʚ   

ʚʦʜʽ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʠ ʧʦʪʨʘʧʣʷʥʥʷ ʨʝʯʦʚʠʥ ʚ ʢʣʽʪʠʥʫ. 

ɺʘʨʪʦ   ʟʘʟʥʘʯʠʪʠ,   ʱʦ   ʭʘʨʘʢʪʝʨʥʦʶ   ʦʩʦʙʣʠʚʽʩʪʶ   ʧʨʦʮʝʩʫ   ʘʩʠʤʽʣʷʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ ʷʢ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ ʻ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʅʘ   ʙʽʦʜʝʩʪʨʫʢʮʽʶ   ʘʣʽʬʘʪʠʯʥʠʭ   ʚʫʛʣʝʚʦʜʥʽʚ   ʚʧʣʠʚʘʶʪʴ   ʥʝ   ʪʽʣʴʢʠ   ʾʭ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ   ʚʣʘʩʪʠʚʦʩʪʽ   ״   ʪʘʢʽ   ʷʢ   ʨʦʟʯʠʥʥʽʩʪʴ   ʫ   ʚʦʜʽ,   ʟʜʘʪʥʽʩʪʴ   ʜʦ 

ʝʤʫʣʴʛʫʚʘʥʥʷ ʽ ʚʝʣʠʯʠʥʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʘʣʝ ʡ ʙʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ״

ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʝʘʢʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ. 

ʆʢʠʩʥʝʥʥʷ   ʧʘʨʘʬʽʥʽʚ.  ɸʚʽʘʮʽʡʥʽ  ʪʘ ʜʠʟʝʣʴʥʽ ʧʘʣʠʚʘ   ï   ʮʝ   ʩʝʨʝʜʥʴʦ 

ʜʠʩʪʠʣʷʪʥʽ ʥʘʬʪʦʚʽ  ʬʨʘʢʮʽʾ.  ɺʦʥʠ   ʤʽʩʪʷʪʴ   ʚʫʛʣʝʚʦʜʥʽ   ʨʽʟʥʠʭ   ʢʣʘʩʽʚ,  ʛʝʪʝʨʦ   

ʘʪʦʤʥʽ ʩʧʦʣʫʢʠ   ʪʘ   ʥʝʦʨʛʘʥʽʯʥʽ   ʜʦʤʽʰʢʠ.   ɺʫʛʣʝʚʦʜʥʝʚʠʡ   ʩʢʣʘʜ   ʧʘʣʠʚ   ʜʣʷ 
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ʨʝʘʢʪʠʚʥʦʾ ʘʚʽʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ [40], ʩʝʨʝʜ 

ʷʢʠʭʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʧʘʨʘʬʽʥʠ.  

ɿʘ   ʨʝʟʫʣʴʪʘʪʘʤʠ   ʙʘʛʘʪʴʦʭ   ʜʦʩʣʽʜʞʝʥʴ,   ʧʘʨʘʬʽʥʠ   ʻ   ʥʘʡʙʽʣʴʰ 

ʥʝʩʪʽʡʢʠʤ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʢʣʘʩʦʤ ʚʫʛʣʝʚʦʜʥʽʚ, ʦʩʦʙʣʠʚʦ ʧʘʨʘʬʽʥʠ 

ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ. 

ʅʘ   ʜʫʤʢʫ   ʚʯʝʥʠʭ,   ʧʨʦʮʝʩʫ   ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ   ʦʢʠʩʥʝʥʥʷ   ʧʽʜʣʷʛʘʶʪʴ 

ʚʫʛʣʝʚʦʜʥʽ ʟ ʩʝʨʝʜʥʴʦʶ ʜʦʚʞʠʥʦʶ ʣʘʥʮʶʛʘ (ʉ5 ״ ʉ15), ʚ ʩʚʦʶ ʯʝʨʛʫ ʣʝʛʢʽ ʥ-ʘʣʢʘʥʠ 

ʟʜʘʪʥʽ ʧʦʛʣʠʥʘʪʠ ʣʠʰʝ ʜʝʷʢʽ ʚʠʜʠ ʙʘʢʪʝʨʽʡ (ʥʘʧʨʠʢʣʘʜ, Pseudomonas), ʪʘʢ   ʷʢ   

ʚʦʥʠ   ʨʦʟʯʠʥʷʶʪʴ   ʣʽʧʽʜʠ   ʙʘʢʪʝʨʽʘʣʴʥʠʭ   ʢʣʽʪʠʥ   ʽ   ʚʠʢʣʠʢʘʶʪʴ ʨʦʟʯʠʥʝʥʥʷ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. 

ʋ ʧʝʨʝʚʘʞʘʶʯʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʚʠʥʥʦʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʪʘʢʠ 

ʤʦʣʝʢʫʣʠ  ʥ-ʧʘʨʘʬʽʥʘ   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʦʢʠʩʥʝʥʥʷ   ʪʝʨʤʽʥʘʣʴʥʦʛʦ   ʘʪʦʤʘ 

ʚʫʛʣʝʚʦʜʥʶ. ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʝʘʢʮʽʡ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʥ-

ʧʘʨʘʬʽʥʽʚ ʪʘʢʠʤ ʯʠʥʦʤ [52]: 

R-CH2-CH3+[O2]ŸR-CH2-CH2OH-2HŸR-CH2-CHO-2H+HOHŸR-CH2- 

COOH. 

ʇʝʨʰʠʤʠ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʦʢʠʩʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʻ ʧʝʨʚʠʥʥʽ 

ʩʧʠʨʪʠ. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʩʢʣʘʜʘʶʪʴ  ʟʚʠʯʘʡʥʽ ʙʽʦʣʦʛʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʧʠʨʪʫ ʚ 

ʘʣɹʜʝʛʽʜ ʽ ʘʣʴʜʝʛʽʜʫ ʚ ʢʠʩʣʦʪʫ. 

ʅʘʡʙʽʣʴʰ   ʧʦʰʠʨʝʥʠʡ   ʪʘ   ʦʧʠʩʘʥʠʡ    ʰʣʷʭ   ʦʢʠʩʥʝʥʥʷ  ʥ-ʘʣʢʘʥʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʪʘʧʠ: 

1. ʧʝʨʚʠʥʥʝ ʦʢʠʩʥʝʥʥʷ  ʥ-ʘʣʢʘʥʫ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʧʠʨʪʫ, ʘʣʴʜʝʛʽʜʫ ʽ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʞʠʨʥʦʛʦ ʨʷʜʫ; 

2. ʙʝʪʘ-ʦʢʠʩʥʝʥʥʷ   ʮʠʭ   ʢʠʩʣʦʪ   ʟ   ʫʪʚʦʨʝʥʥʷʤ   ʚ   ʷʢʦʩʪʽ   ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʤʽʞʥʦʛʦ ʧʨʦʜʫʢʪʫ ʘʮʝʪʠʣ-ʂʦɸ; 

4. ʦʢʠʩʥʝʥʥʷ ʘʮʝʪʘʪʫ ʚ ʮʠʢʣʽ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

ʇʽʜ   ʯʘʩ   ʙʽʦʜʝʩʪʨʫʢʮʽʾ  ʥ-ʘʣʢʘʥʽʚ  ʪʝʨʤʽʥʘʣʴʥʠʤ   ʰʣʷʭʦʤ,   ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʢʠʩʥʝʥʥʷ   ʢʽʥʮʝʚʦʾ   ʤʝʪʠʣʴʥʦʾ   ʛʨʫʧʠ   ʟ   ʫʪʚʦʨʝʥʥʷʤ   ʧʝʨʚʠʥʥʦʛʦ   ʩʧʠʨʪʫ. 

ʇʝʨʚʠʥʥʠʡ ʩʧʠʨʪ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʘʣʴʜʝʛʽʜ, ʘ ʧʦʪʽʤ ʧʽʜ ʜʽʻʶ ʅɸɼ-

ʟʘʣʝʞʥʠʭ ʜʝʛʽʜʨʦʛʝʥʘʟ ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʚ 



85 
 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʰʣʷʭʦʤ ɓ-ʦʢʠʩʥʝʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʣʽʪʠʥʦʶ 

ʚ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʇʽʜ   ʯʘʩ   ʧʝʨʝʪʚʦʨʝʥʥʷ   ʢʘʨʙʦʥʦʚʠʭ   ʢʠʩʣʦʪ   ʎʊʂ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ-

ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʠ   ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ   ʢʦʬʝʨʤʝʥʪ   ʌɸɼ   ï

ʬʣʘʚʽʥʘʜʝʥʽʥʜʠʥʫʢʣʝʦʪʠʜ   (C27H33P2N9O15)   ï   ʢʦʬʝʨʤʝʥʪ,   ʱʦ   ʙʝʨʝ   ʫʯʘʩʪʴ   ʚ 

ʙʘʛʘʪʴʦʭ ʦʢʠʩʥʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ʌɸɼ ʤʦʞʝ 

ʽʩʥʫʚʘʪʠ   ʚ   ʦʢʠʩʥʝʥʽʡ   ʬʦʨʤʽ   ʌɸɼ+   ʪʘ   ʚʽʜʥʦʚʣʝʥʽʡ   ï   ʌɸɼʅ.  ʆʜʥʽʻʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʌɸɼ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʅɸɼ, ʻ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʝʣʝʢʪʨʦʥʽʚ, 

ʜʠʬʫʥʜʫʶʯʠ  ʚʽʜ   ʦʜʥʦʛʦ   ʬʝʨʤʝʥʪʫ   ʜʦ   ʽʥʰʦʛʦ.   ʌɸɼ   ʧʝʨʝʚʘʞʥʦ   ʤʽʮʥʦ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʙʽʣʢʘ ʽ ʥʘʜʘʻ ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʝʣʝʢʪʨʦʥʠ ʧʽʜ ʯʘʩʾʭ 

ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʜ ʜʦʥʦʨʘ ʜʦ ʘʢʮʝʧʪʦʨʘ [50]. 

ʈʝʟʫʣʴʪʘʪ   ʮʠʢʣʫ   ʂʨʝʙʩʘ   ʧʦʣʷʛʘʻ   ʚ   ʩʠʥʪʝʟʽ   ʥʝʚʝʣʠʢʦʾ   ʢʽʣʴʢʦʩʪʽ 

ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ (ɸʊʌ) ʪʘ ʅɸɼʅ. ɸʊʌ ï ʮʝ ʥʫʢʣʝʦʪʠʜ, ʷʢʠʡ ʙʝʨʝ 

ʫʯʘʩʪʴ  ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʦʙʤʽʥʽ ʫ ʚʩʽʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʫ ʧʨʦʮʝʩʘʭ ʟʨʦʩʪʘʥʥʷ, 

ʨʫʭʫ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ. 

ɼʝʷʢʽ ʚʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʣʠ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʨʘʟʦʤ ʟ ʢʣʘʩʠʯʥʠʤ ɓ-ʦʢʠʩʥʝʥʥʷʤ   ʞʠʨʥʠʭ   ʢʠʩʣʦʪ, 

ʫʪʚʦʨʝʥʠʭ ʧʽʩʣʷ ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥ-ʘʣʢʘʥʽʚ, ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʽʥʰʽ ʰʣʷʭʠ 

ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ [43, 53]: 

1. ɤ-ʛʽʜʨʦʢʩʠʣʠʨʫʚʘʥʥʷ,   ʱʦ   ʧʨʠʟʚʦʜʠʪʴ   ʩʧʦʯʘʪʢʫ   ʜʦ   ɤ-

ʦʢʩʠʢʘʨʙʦʥʦʚʠʭ   ʢʠʩʣʦʪ,   ʧʦʪʽʤ   ʜʠʢʘʨʙʦʥʦʚʠʭ   ʢʠʩʣʦʪ   ʟ   ʧʦʜʘʣʴʰʦʶ   ʾʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ; 

2. Ŭ-ʦʢʠʩʥʝʥʥʷ, ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ, ʢʦʪʨʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʩʫʙʪʝʨʤʽʥʘʣʴʥʠʡ ʘʪʦʤ ʚʫʛʣʝʮʶ ʤʘʻ ʢʝʪʦʛʨʫʧʧʫ ʘʙʦ ʛʽʜʨʦʢʩʠʣ; 

3. ʜʝʛʽʜʨʦʛʝʥʽʟʘʮʽʷ   ʞʠʨʥʠʭ   ʢʠʩʣʦʪ   ʟ   ʥʘʩʪʫʧʥʠʤ   ʦʢʠʩʣʶʚʘʣʴʥʠʤ 

ʨʦʟʱʝʧʣʝʥʥʷʤ ʧʦʜʚʽʡʥʦʛʦ ʟʚôʷʟʢʫ.  

ɯʟʦʘʣʢʘʥʠ ʙʽʣʴʰ ʩʪʽʡʢʽ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ, ʥʽʞ ʥ-ʘʣʢʘʥʠ. ʇʨʦʪʝ   

ʚʯʝʥʠʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʤʦʥʦʤʝʪʠʣʘʣʢʘʥʠ ʰʚʠʜʰʝ ʧʽʜʜʘʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ   

ʫʨʘʞʝʥʥʶ ʥʽʞ ʚʽʜʧʦʚʽʜʥʽ ʘʣʢʘʥʠ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ. 
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ʉʪʽʡʢʽʩʪʴ ʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʜʣʷ ʽʟʦʘʣʢʘʥʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʷʜʽ: 

ʤʦʥʦʤʝʪʠʣʘʣʢʘʥʠ-ʧʦʣʽʤʝʪʠʣʘʣʢʘʥʠ-ʽʟʦʘʣʢʘʥʠ ʟ ʝʪʠʣʴʥʠʤ ʘʙʦ ʙʽʣʴʰ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʤ ʟʘʤʽʩʥʠʢʦʤ [54]. 

ʆʢʠʩʥʝʥʥʷ ʦʣʝʬʽʥʽʚ. ʆʣʝʬʽʥʠ ʧʽʜʜʽʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʫʨʘʞʝʥʥʶ 

ʜʦʩʪʘʪʥʴʦ   ʣʝʛʢʦ.   ʆʧʠʩʘʥʦ   ʜʦʩʪʘʪʥʶ   ʢʽʣʴʢʽʩʪʴ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,   ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʣʝʬʽʥʠ ʷʢ ʩʫʙʩʪʨʘʪ ʜʣʷ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ [27, 52]. ʄʝʭʘʥʽʟʤ 

ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʦʣʝʬʽʥʽʚ ʚʠʚʯʝʥʠʡ ʤʝʥʰʝ, ʥʽʞ ʫ ʧʘʨʘʬʽʥʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ   

ʙʘʛʘʪʴʦʭ   ʜʦʩʣʽʜʞʝʥʴ   ʚʩʪʘʥʦʚʣʝʥʦ,   ʱʦ   ʬʝʨʤʝʥʪʥʽ   ʩʠʩʪʝʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ   

ʧʽʜ   ʯʘʩ   ʦʢʠʩʥʝʥʥʷ   ʦʣʝʬʽʥʽʚ   ʫʪʚʦʨʶʶʪʴ   ʥʘʩʠʯʝʥʽ   ʢʠʩʥʝʤ ʩʧʦʣʫʢʠ   ʟ   

ʧʦʜʚʽʡʥʠʤ   ʟʚôʷʟʢʦʤ   [52].   ʆʩʢʽʣʴʢʠ   ʧʨʦʜʫʢʪʦʤ   ʨʦʟʢʣʘʜʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʻ 

ʪʝʪʨʘʜʝʮʝʥʦʚʘ ʢʠʩʣʦʪʘ, ʪʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʦʢʠʩʥʝʥʥʷ ʦʣʝʬʽʥʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʤʝʪʘʣʴʥʦʾ ʛʨʫʧʠ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʦʢʠʩʥʝʥʥʷ ʦʣʝʬʽʥʽʚ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʨʝʘʢʮʽʾ [43]:  

ʘ) ʦʢʠʩʥʝʥʥʷ ʤʝʪʘʣʴʥʦʾ ʛʨʫʧʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ;  

ʙ) ʫʪʚʦʨʝʥʥʷ ʝʧʦʢʩʠʜʽʚ ʧʦ ʧʦʜʚʽʡʥʦʤʫ ʟʚôʷʟʢʫ;  

ʚ) ʫʪʚʦʨʝʥʥʷ ʜʽʦʣʽʚ. 

ʎʽ   ʥʝʥʘʩʠʯʝʥʽ   ʚʫʛʣʝʚʦʜʥʽ   ʤʦʞʫʪʴ   ʦʢʠʩʥʶʚʘʪʠʩʴ   ʦʜʥʦʯʘʩʥʦ   ʽ   ʧʦ 

ʤʝʪʘʣʴʥʽʡ ʛʨʫʧʽ ʽ ʧʦ ʧʦʜʚʽʡʥʦʤʫ ʟʚôʟʢʫ ʤʦʣʝʢʫʣʠ. ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʦʢʠʩʣʝʥʥʶ ʦʣʝʬʽʥʽʚ ʜʨʽʞʜʞʘʤʠ ʽ ʛʨʠʙʘʤʠ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʪʝʨʤʽʥʘʣʴʥʦʛʦ ʽ ʩʫʙʪʝʨʤʽʥʘʣʴʥʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ   ʯʦʛʦ   ʫʪʚʦʨʶʶʪʴʩʷ   

ʚʽʜʧʦʚʽʜʥʽ  ɩ-ʥʝʥʘʩʠʯʝʥʽ   ʢʠʩʣʦʪʠ,   ʥʘʩʠʯʝʥʽʢʠʩʣʦʪʠ, ɩ-ʥʝʥʘʩʠʯʝʥʽ ʩʧʠʨʪʠ, 

ʝʧʦʢʩʠʜʠ , ʜʽʦʣʠ. 

ʆʢʠʩʥʝʥʥʷ ʮʠʢʣʦʘʣʢʘʥʽʚ.  ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʣʢʘʥʘʤʠ ʮʠʢʣʦʘʣʢʘʥʠ ʚʘʞʯʝ 

ʧʽʜʜʘʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʫʨʘʞʝʥʥʶ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʮʠʢʣʫ, ʷʢʠʡ ʚʘʞʯʝ 

ʦʢʠʩʥʶʻʪʴʩʷ. ɼʦ ʰʪʘʤʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʮʠʢʣʽʯʥʠʭ ʘʣʢʘʥʽʚ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʙʘʢʪʝʨʽʾ   ʨʦʜʽʚ  Cordonia,   Xanthobacter  ʪʘ   ʽʥ.   ʐʪʘʤʠ,   ʷʢʽ   ʟʜʘʪʥʽ   

ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʮʠʢʣʦʘʣʢʘʥʽʚ, ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʜʣʷ ʦʢʠʩʥʝʥʥʷ ʥʝʮʠʢʣʽʯʥʠʭ ʘʣʢʘʥʽʚ. ɹʘʢʪʝʨʽʷ ʄʽʩobacterium vaccae, ʱʦ ʟʜʘʪʝʥ 
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ʟʘʩʚʦʶʚʘʪʠ, ʟʦʢʨʝʤʘ ʽʟʦʘʣʢʘʥʠ, ʟʦʢʨʝʤʘ 2-ʤʝʪʠʣʙʫʪʘʥ, ʦʢʠʩʥʶʻ ʮʠʢʣʽʯʥʽ ʘʣʢʘʥʠ 

ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʝʪʦʥʽʚ (ʨʠʩ. 4.7, 4.8) 

 

 

ʈʠʩ. 4.7. ʉʭʝʤʘ ʨʝʘʢʮʽʡ ʦʢʠʩʥʝʥʥʷ ʮʠʢʣʦʧʨʦʧʘʥʫ 

 

  

ʈʠʩ. 4.8. ʉʭʝʤʘ   ʨʝʘʢʮʽʡ   ʦʢʠʩʥʝʥʥʷ  ʥ-ʙʫʪʠʣʮʠʢʣʦʛʝʢʩʘʥʫ,   ʝʪʠʣ 

ʮʠʢʣʦʛʝʢʩʘʥʫ ʽ ʤʝʪʠʣ ʮʠʢʣʦʧʝʥʪʘʥʫ 

 

ʄʝʭʘʥʽʟʤ ʦʢʠʩʥʝʥʥʷ ʮʠʢʣʦʛʝʢʩʘʥʫ ʟʘ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩ. 4.9. 
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ʈʠʩ. 4.9. ʄʝʭʘʥʽʟʤ ʤʽʢʨʦʙʽʦʣʦʛʯʽʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʮʠʢʣʦʛʝʢʩʘʥʫ 

 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʘ ʫʯʘʩʪʽ ʬʝʨʤʝʥʪʽʚ ʛʨʫʧʠ ʦʢʩʠʛʝʥʘʟ ʮʠʢʣʦʘʣʢʘʥʦʚʝ 

ʢʽʣʴʮʝ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʩʧʠʨʪ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜ ʜʽʻʶ 

ʛʽʜʨʦʛʝʥʘʟʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʝʪʦʥ. ʇʦʜʘʣʴʰʝ ʦʢʠʩʥʝʥʥʷ ʢʘʪʘʣʽʟʫʻ ʽʥʰʘ 

ʤʦʥʦʦʢʩʠʛʝʥʘʟʥʘ  ʩʠʩʪʝʤʘ  ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʚʢʣʶʯʝʥʥʷ ʘʪʦʤʘ  ʢʠʩʥʶ  ʚ ʷʜʨʦ. 

ʆʪʨʠʤʘʥʘ  ʩʪʨʫʢʪʫʨʘ  ʣʘʢʪʦʥʘ ʜʝʛʨʘʜʫʻ ʧʽʜ ʚʧʣʠʚʦʤ ʣʘʢʪʦʥʛʽʜʨʦʣʘʟʠ. 

ʂʽʥʮʝʚʽ ʨʝʯʦʚʠʥʠ   ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ   ʚ   ʙʽʣʴʰ   ʧʨʦʩʪʽ   ʩʧʦʣʫʢʠ   ʽ   ʟʘʩʚʦʶʶʪʴʩʷ 

ʤ̔ ʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʢʣʫ ʂʨʝʙʩʘ [43]. 

 ɿʘʤʽʱʝʥʽ ʮʠʢʣʦʘʣʢʘʥʠ ʣʝʛʰʝ ʧʽʜʜʘʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʽʡ ʜʝʩʪʨʫʢʮʽʾ, ʥʽʞ 

ʥʝʟʘʤʽʱʝʥʽ,   ʦʩʦʙʣʠʚʦ,   ʷʢʱʦ   ʟʘʤʽʱʘʶʯʦʶ   ʛʨʫʧʦʶ   ʻ  ʥ-ʘʣʢʘʥ   ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʦʚʞʠʥʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʘʪʘʮʽ ʧʽʜʜʘʻʪʴʩʷ 

ʟʘʤʽʱʘʶʯʘ ʛʨʫʧʘ, ʧʦʪʽʤ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʦʤʽʞʥʠʡ ʧʨʦʜʫʢʪ ʮʠʢʣʦʛʝʢʩʘʥʦʚʦʾ 

ʢʘʨʙʦʥʦʚʦʾ   ʢʠʩʣʦʪʠ   ʘʙʦ   ʙʣʠʟʴʢʠʭ   ʩʧʦʣʫʢ.   ɺ   ʩʚʦʶ   ʯʝʨʛʫ,   ʙʽʦʜʝʛʨʘʜʘʮʽʷ 

ʦʪʨʠʤʘʥʦʾ   ʮʠʢʣʦʛʝʢʩʘʥʦʚʦʛʦ   ʢʘʨʙʦʥʦʚʦʾ   ʢʠʩʣʦʪʠ   ʧʝʨʝʜʙʘʯʘʻ   ʫʪʚʦʨʝʥʥʷ 

ʘʨʦʤʘʪʠʯʥʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʱʝʧʣʝʥʥʷʘʨʦʤʘʪʠʯʥʦʾ ʢʽʣʴʮʝʚʦʾ ʩʪʨʫʢʪʫʨʠ [43]. 

ʆʢʠʩʥʝʥʥʷ   ʘʨʦʤʘʪʠʯʥʠʭ   ʚʫʛʣʝʚʦʜʥʽʚ.   ɸʨʦʤʘʪʠʯʥʽ   ʚʫʛʣʝʚʦʜʥʽ   ʙʽʣʴʰ 

ʩʪʽʡʢʽʰʽ   ʜʦ   ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ   ʜʝʩʪʨʫʢʮʽʾ,   ʥʽʞ   ʧʘʨʘʬʽʥʠ   ʪʘ   ʦʣʝʬʽʥʠ. 

ɹʽʣʴʰʽʩʪʴ   ʘʨʦʤʘʪʠʯʥʠʭ   ʚʫʛʣʝʚʦʜʥʽʚ   ʻ   ʬʫʥʛʽʮʠʜʘʤʠ   ʧʦ   ʚʽʜʥʦʰʝʥʥʶ   ʜʦ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,   ʚʦʥʠ   ʧʦʨʫʰʫʶʪʴ   ʧʨʦʧʫʩʢʥʫ   ʟʜʘʪʥʽʩʪʴ   ʤʝʤʙʨʘʥ   ʢʣʽʪʠʥ 

ʤʽʢʨʦʨʦʦʨʛʘʥʽʟʤʽʚ, ʽʥʛʽʙʫʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʘ ʪʘ ʭʽʪʠʥʫ [55]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ 
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ʪʦʢʩʠʯʥʽʩʪʴ ʜʘʥʦʾ ʛʨʫʧʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʚʩʝ ʞ ʽʩʥʫʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʜʘʪʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʩʧʦʣʫʢʠ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ɹʽʦʜʝʛʨʘʜʘʮʽʷ   ʘʨʦʤʘʪʠʯʥʠʭ   ʩʧʦʣʫʢ     ʚʽʜʙʫʚʘʻʪʴʩʷ   ʟʘ   ʜʦʧʦʤʦʛʦʶ 

ʦʢʩʽʛʝʥʘʟʥʠʭ   ʨʝʘʢʮʽʡ,   ʚ   ʨʝʟʫʣʴʪʘʪʽ   ʷʢʠʭ   ʫʪʚʦʨʶʶʪʴʩʷ   ʦʢʩʠʘʨʦʤʘʪʠʯʥʽ 

ʩʧʦʣʫʢʠ: ʧʽʨʦʢʘʪʝʭʠʥ (ʢʘʪʝʭʦʣ), ʧʨʦʪʦʢʘʪʝʭʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʽʥ. ʊʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦ 

ʧʽʨʦʢʘʪʝʭʽʥʘ ʧʽʜʣʷʛʘʶʪʴ ʩʧʦʣʫʢʠ, ʫ ʷʢʠʭ ʚ ʢʽʣʴʮʽ ʻ ʦʜʠʥ ʘʙʦ ʜʚʘ ʟʘʤʽʩʥʠʢʠ ʚ 

ʧʦʣʦʞʝʥʥʷʭ 1 ʽ 2. ɸʨʝʥʠ ʟ ʜʚʦʤʘ ʟʘʤʽʩʥʠʢʘʤʠ ʚ ʧʦʣʦʞʝʥʥʷʭ 1,3 ʘʙʦ 1,4, ʘ ʪʘʢʦʞ   ʟ   

ʚʝʣʠʢʠʤ   ʯʠʩʣʦʤ   ʟʘʤʽʱʫʶʯʠʭ   ʛʨʫʧ   ʨʦʟʢʣʘʜʘʶʪʴʩʷ   ʟ   ʫʪʚʦʨʝʥʥʷʤ 

ʧʨʦʪʦʢʘʪʝʭʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʚ ʢʽʣʴʮʝ ʚʚʦʜʷʪʴʩʷ ʛʽʜʨʦʢʩʠʛʨʫʧʠ. 

ɸʪʦʤʠ   ʢʠʩʥʶ   ʜʣʷ   ʛʽʜʨʦʢʩʠʛʨʫʧ   ʜʦʩʪʘʚʣʷʻ   ʤʦʣʝʢʫʣʷʨʥʠʡ   ʢʠʩʝʥʴ.   ʋ   

ʨʘʟʽ ʥʝʬʝʥʦʣʴʥʠʭ   ʘʨʦʤʘʪʠʯʥʠʭ   ʨʝʯʦʚʠʥ   ʥʝʦʙʭʽʜʥʘ   ʜʣʷ   ʨʦʟʨʠʚʫ   ʢʽʣʴʮʷ   1,2- 

ʜʽʛʽʜʨʦʢʩʽʙʝʥʟʦʣʴʥʘʷ   ʩʪʨʫʢʪʫʨʘ   ʩʪʚʦʨʶʻʪʴʩʷ   ʰʣʷʭʦʤ   ʧʦʜʚʽʡʥʦʛʦ 

ʛʽʜʨʦʢʩʠʣʠʨʫʚʘʥʥʷ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʠ ï ʮʝ ʩʧʝʮʠʬʽʯʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ,   ʷʢʽ  

ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʷʢʽʩʪʴ ʩʘʤʦʛʦ ʥʘʬʪʦʧʨʦʜʫʢʪʫ 

(ʘʚʽʘʮʽʡʥʦʛʦ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ) ʪʘ   ʟʘʩʦʙʠ   ʡʦʛʦ   ʚʠʢʦʨʠʩʪʘʥʥʷ.   ɻʦʣʦʚʥʠʤʠ   

ʯʠʥʥʠʢʘʤʠ   ʻ   ʟʜʘʪʥʽʩʪʴ   ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ   ʪʘ   ʨʦʟʤʥʦʞʝʥʥʷ,   ʘ   ʪʘʢʦʞ   

ʧʨʠʩʪʦʩʦʚʫʚʘʥʽʩʪʴ   ʜʦ   ʨʽʟʥʠʭ   ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʘʥʝ ʧʠʪʘʥʥʷ ʥʘʙʫʚʘʻ ʚ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʽʟʘʮʽʷ 

ʨʠʥʢʫ   ʥʘʬʪʦʧʨʦʜʫʢʪʦʧʦʩʪʘʯʘʥʥʷ   ʪʘ   ʘʚʽʘʮʽʡʥʦʛʦ   ʩʧʦʣʫʯʝʥʥʷ.   ʈʦʟʫʤʽʥʥʷ 

ʚʠʜʦʚʦʛʦ   ʩʢʣʘʜʫ   ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ   ʟʘʙʨʫʜʥʝʥʥʷ   ʪʘ   ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ   ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʘʩʪʴ ʟʤʦʛʫ ʦʙʨʘʪʠ ʝʬʝʢʪʠʚʥʽ ʰʣʷʭʠ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʙʦ 

ʣʽʢʚʽʜʘʮʽʾ ʾʭ ʧʦʷʚʠ ʚ ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚʘʭ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʰʠʨʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʧʨʠʨʦʜʽ ʦʙʫʤʦʚʣʝʥʝ ʾʭ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ [31, 32, 56]:  

 ʰʚʠʜʢʽʩʪʶ ʨʦʟʤʥʦʞʝʥʥʷ: ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʢʣʽʪʠʥʠ ʙʘʛʘʪʴʦʭ ״

ʙʘʢʪʝʨʽʡ ʜʽʣʷʪʴʩʷ ʯʝʨʝʟ ʢʦʞʥʽ 2030״ ʭʚ.; 

 ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ״ 

ʬʘʢʪʦʨʽʚ - ʚʠʩʦʢʦʾ ʽ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʽʾ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, 

ʚʠʩʫʰʫʚʘʥʥʷ, ʚʠʩʦʢʦʤʫ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʪʦʱʦ; 
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 ʚʠʢʣʶʯʥʦ   ʣʝʛʢʦʾ   ʧʨʠʩʪʦʩʦʚʫʚʘʥʽʩʪʶ   ʜʦ   ʫʤʦʚ   ʥʘʚʢʦʣʠʰʥʴʦʛʦ   ״  

ʩʝʨʝʜʦʚʠʱʘ; 

 ,ʥʘʜʟʚʠʯʘʡʥʦ   ʚʝʣʠʢʠʤ   ʨʽʟʥʦʤʘʥʽʪʪʷʤ   ʬʽʟʽʦʣʦʛʽʯʥʠʭ   ʚʣʘʩʪʠʚʦʩʪʝʡ   ״  

ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʘʙʦ ʦʪʨʠʤʘʥʥʷ 

ʝʥʝʨʛʽʾ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʠʨʦʜʥʽ ʩʧʦʣʫʢʠ, ʞʠʪʠ ʽ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʪʘʤ, ʜʝ ʽʥʰʽ ʞʠʚʽ 

ʽʩʪʦʪʠ ʞʠʪʠ ʥʝ ʤʦʞʫʪʴ.  

ɺʩʪʘʥʦʚʣʝʥʦ,   ʱʦ   ʚʦʜʘ   ï   ʦʩʥʦʚʥʠʡ   ʯʠʥʥʠʢ   ʟʜʽʡʩʥʝʥʥʷ   ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ 

ʽʩʥʫʚʘʥʥʷ   ʚʦʥʠ   ʪʘʢʦʞ   ʧʦʚʠʥʥʽ   ʦʪʨʠʤʫʚʘʪʠ   ʟ   ʧʦʞʠʚʥʦʛʦ   ʩʝʨʝʜʦʚʠʱʘ   ʚ 

ʥʝʦʙʭʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫʩʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʾʭ ʢʣʽʪʠʥʘʭ. ɯ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʦʛʦ, ʷʢʽ ʝʣʝʤʝʥʪʠ ʥʘʜʭʦʜʷʪʴ ʚ ʢʣʽʪʠʥʫ ʟ ʨʝʯʦʚʠʥ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʪʘʥʥʽ 

ʥʘʟʠʚʘʶʪʴ ʜʞʝʨʝʣʘʤʠ ʚʫʛʣʝʮʶ, ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʩʽʨʢʠ ʪʦʱʦ. 

ʆʪʞʝ,   ʜʣʷ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ   ʥʘʬʪʦʚʽ   ʚʫʛʣʝʚʦʜʥʽ   ï   

ʮʝ,   ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ. ʊʘʢʦʞ   ʧʦʪʨʽʙʥʦ   ʟʚʝʨʥʫʪʠ   ʫʚʘʛʫ   ʥʘ   

ʩʢʣʘʜʦʚʽ   ʙʫʜʦʚʠ   ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.   ɺʽʜʦʤʦ,   ʱʦ   ʢʦʤʧʦʥʝʥʪʘʤʠ   

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ   ʻ,   ʷʢ   ʚʠʱʝ ʟʘʟʥʘʯʝʥʦ, ʚʦʜʘ (7590%״ ʤʘʩʠ ʚʝʛʝʪʘʪʠʚʥʦʾ 

ʢʣʽʪʠʥʠ), ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ï ʙʽʣʢʠ, ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, 

ʚʫʛʣʝʚʦʜʠ ʪʘ ʣʽʧʠʜʠ. ɹʽʣʢʠ ʩʢʣʘʜʘʶʪʴ   4080%״   ʤʘʩʠ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ   ʪʘ   

ʩʢʣʘʜʘʶʪʴʩʷ   ʟ   ʪʠʭ   ʩʘʤʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʚʣʘʩʪʠʚʽ ʨʦʩʣʠʥʘʤ ʪʘ ʪʚʘʨʠʥʘʤ [31, 

32]. ɿʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʥʘ ʙʽʣʢʠ ʧʦʷʩʥʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʷʢʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʨʘ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʥʘʬʪʦʜʝʩʪʨʫʢʪʦʨʽʚ. 

ɿʜʘʪʥʽʩʪʴ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʧʘʣʠʚʽ ʜʣʷ ʨʝʘʢʪʠʚʥʠʭ 

ʜʚʠʛʫʥʽʚ. ɺ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʤʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʛʨʠʙʽʚ, ʽʟʦʣʴʦʚʘʥʽ ʽʟ ʨ̌ʫʥʪʫ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʘʣʠʚʦʤ ʊʉ-1, ʧʨʦʷʚʠʣʠ ʨʽʟʥʫ ʟʜʘʪʥʽʩʪʴ 

ʱʦʜʦ ʨʦʩʪʫ ʚ ʯʠʩʪʦʤʫ ʧʘʣʠʚʽ ʜʣʷ ʇʈɼ (ʊʉ-1) (ʪʘʙʣ. 4.8).  

ɹʽʣʴʰʽʩʪʴ ʟ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ ʨʦʟʚʠʚʘʣʠʩʷ ʷʢ ʚ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʪʘʢ ʽ ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ çʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʧʘʣʠʚʦè, ʬʦʨʤʫʚʘʣʠ ʥʘ ʚʢʘʟʘʥʦʤʫ 

ʨʦʟʜʽʣʽ ʬʘʟ ʧʣʽʚʢʫ, ʫʪʚʦʨʶʚʘʣʠ ʦʢʨʝʤʽ ʢʦʣʦʥʽʾ ʘʙʦ ʩʫʮʽʣʴʥʝ ʱʽʣʴʥʝ ʤʽʮʝʣʽʘʣʴʥʝ 

ʢʽʣʴʮʝ (ʨʠʩ. 4.10).  
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ʊʘʙʣʠʮʷ 4.8 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʪʝʩʪïʢʫʣʴʪʫʨ ʛʨʠʙʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

 

ɯʟʦʣʷʪʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʛʨʠʙʽʚ, ˉ ʽʟʦʣʷʪʫ 
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ʅ
ʘ
ʷ
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ʪ
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ʦ
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Alternaria sp. ʂ3 ï ï + + + +**  + 

Aspergillus niger ʂ4 ï ï + + + ï + 

Aspergillus sp. ʂ8  + ï ï + ï +**  + 

Cladosporium sp. ʂ1 ï + + + + + + 

Cladosporium sp. ʂ4 ï ï + + + + + 

Cladosporium sp. ʂ6 + ï ï + + ï + 

Hormoconis resinae ʂ1  ï ï + + + +**  + 

Penicillium sp.ʂ3  + ï ï + ï +**  + 

Penicillium  sp. ʂ2  + ï + + ï +**  + 

Trichoderma sp. ʂ5 ï +  + + ï + 

ʇʨʠʤʽʪʢʘ: * ï ʤʝʞʘ ʤʽʞ ʬʘʟʘʤʠ çʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝè ʪʘ çʧʘʣʴʥʝè;  

** ï ʦʙʨʦʩʪʘʥʥʷ ʤʽʮʝʣʽʻʤ ʛʨʠʙʽʚ ʩʪʽʥʦʢ ʧʨʦʙʽʨʦʢ ʫ ʬʘʟʽ çʧʘʣʠʚʦè 
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ʈʠʩ. 4.10. ʈʦʟʚʠʪʦʢ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ: 1ï ʬʘʟʘ 

çʧʘʣʠʚʦè, 2 ï ʬʘʟʘ çʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝè, 3 ï ʤʝʞʘ ʨʦʟʜʽʣʫ ʬʘʟ çʧʘʣʠʚʦ ïʤʽʥʝʨʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝè, 4 ï ʱʽʣʴʥʘ ʧʣʽʚʢʘ ʽʟ ʢʦʣʦʥʽʡ ʛʨʠʙʽʚ ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ çʧʘʣʠʚʦ ïʤʽʥʝʨʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝè ʪʘ ʫ ʧʘʣʠʚʽ; ɼ ï ʜʦʩʣʽʜʥʽ ʚʘʨʽʘʥʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʂ ï ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʨʽʘʥʪ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ 

 

ʈʦʟʚʠʪʦʢ ʯʘʩʪʠʥʠ ʪʝʩʪïʢʫʣʴʪʫʨ ʛʨʠʙʽʚ ʚ ʫʤʦʚʘʭ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʫʪʚʦʨʝʥʥʷʤ ʢʦʣʦʥʽʡ ʛʨʠʙʽʚ ʫ ʤʽʥʝʨʘʣʴʥʽʡ ʬʘʟʽ ʫ ʚʠʛʣʷʜʽ ʱʽʣʴʥʠʭ 

ʟʛʫʩʪʢʽʚ (ʧʝʣʣʝʪ). ʂʽʣʴʢʘ ʪʝʩʪïʢʫʣʴʪʫʨ ʤʽʢʨʦʤʽʮʝʪʽʚ ʦʢʨʽʤ ʧʣʽʚʢʠ ʪʘ ʛʨʠʙʥʠʭ 

ʢʦʣʦʥʽʡ ʥʘ ʨʦʟʜʽʣʽ ʬʘʟ ʬʦʨʤʫʚʘʣʠ ʪʘʢʦʞ ʚʽʟʫʘʣʴʥʦ ʜʦʙʨʝ ʧʦʤʽʪʥʠʡ ʥʝʧʨʦʟʦʨʠʡ 

ʤʽʮʝʣʽʘʣʴʥʠʡ ʥʘʣʴʦʪ ʥʘ ʩʪʽʥʢʘʭ ʧʨʦʙʽʨʦʢ ʫ ʬʘʟʽ çʧʘʣʠʚʦè. 

ʋʪʚʦʨʝʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʧʣʽʚʢʠ ʥʘ ʤʝʞʽ ʬʘʟ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʚʩʽʭ ʢʫʣʴʪʫʨ 

(ʨʠʩ 4.11). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʥʘ ʘʚʽʘʮʽʡʥʦʤʫ ʧʘʣʠʚʽ.   

 

 

ʈʠʩ. 4.11. ʋʪʚʦʨʝʥʥʷ ʱʽʣʴʥʦʾ ʤʽʮʝʣʽʘʣʴʥʦʾ ʧʣʽʚʢʠ ʥʘ ʤʝʞʽ ʬʘʟ ʧʘʣʠʚʦ-ʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʛʨʠʙʦʤ Hormoconis resinae 496/ɹ1 

ɿʤʽʥʫ ʢʦʣʴʦʨʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ  

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ Trichoderma ʂ5, Cladosporium ʂ1 ʪʘ Cladosporium ʂ6 (ʨʠʩ. 

4.12).  
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ʈʠʩ. 4.12. ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʛʨʠʙʽʚ: ɸ 

- Cladosporium ʂ6, ɹ - Trichoderma ʂ5, ɺ - Cladosporium ʂ1 

 

ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ. ɹʽʦʣʦʛʽʯʥʫ   

ʩʪʘʙʽʣʴʥʽʩʪʴ   ʤʦʪʦʨʥʠʭ   ʚʠʢʦʥʫʚʘʣʘʩʴ   ʟʛʽʜʥʦ   ʚʠʤʦʛ ɻʆʉʊ 9.023 [57] ʪʘ 

ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ ʄɽʂ-1954. 

ʉʫʪʥʽʩʪʴ   ʤʝʪʦʜʠʢʠ   ʧʦʣʷʛʘʻ   ʚ   ʽʥʢʫʙʘʮʽʾ   ʧʘʣʠʚʘ   ʟ   ʧʦʞʠʚʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ,   ʫʨʘʞʝʥʦʛʦ   ʩʫʤʽʰʰʶ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,   ʧʨʦʪʷʛʦʤ   28   ʜʥʽʚ   ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 2832״ Áʉ. ʗʢ ʛʨʠʙʥʽ ʢʫʣʴʪʫʨʠ ʚʠʢʦʨʠʩʪʘʥʦ ʛʨʠʙʠ:  

1. Aspergillus niger. 

2. Aspergillus amstelodami. 

3. Hormoconis resinae. 

4. Aspergillus fumigatos. 

5. Penicillium citrinum. 

6. Chaetomium globosum.  

7. Paecylomyces varioti. 

8. Monaskus floridanus. 

ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʫʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʦʤʫ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʤʽʰ ʛʨʠʙʽʚ.   

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʙʽʦʫʨʘʞʝʥʥʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʝʨʤʽʥʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʙʘʣʘʭ (ʪʘʙʣ. 4.9) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʣʦʱʽ ʙʽʦʫʨʘʞʝʥʥʷ. ʂʨʠʪʝʨʽʻʤ 

ʙʽʦʩʪʽʡʢʦʩʪʽ ʙʫʣʠ ʧʨʦʟʦʨʽʩʪʴ ʟʨʘʟʢʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʛʤʝʥʪʘʮʽʾ, ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ï

 s  x  ʕ
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ç0è, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʪʠʤ ʤʝʥʰ ʙʽʦʩʪʽʡʢʠʡ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʟʨʘʟʦʢ. 

ʊʘʙʣʠʮʷ 4.9 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʙʽʦʩʪʽʡʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʟʨʘʟʢʘ ɹʘʣʠ 

ʇʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʥʘ ʟʨʘʟʢʫ 0 

ʃʝʜʴ ʧʦʤʽʪʥʝ ʟʨʦʩʪʘʥʥʷ, ʦʢʨʝʤʽ ʦʩʝʨʝʜʢʠ 1 

ʉʣʘʙʢʝ ʟʨʦʩʪʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 2 

ʇʦʤʽʨʥʝ ʟʨʦʩʪʘʥʥʷ, ʧʦʯʘʪʦʢ ʩʧʦʨʦʥʦʰʝʥʥʷ 3 

ʇʦʚʝʨʭʥʷ ʟʨʘʟʢʘ ʚʦʥʽʩʪʶ ʫʨʘʞʝʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʨʷʩʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ 4 

ʇʦʚʥʝ ʫʨʘʞʝʥʥʷ ʟʨʘʟʢʘ, ʟʤʽʥʘ ʢʦʣʴʦʨʫ 5 

 

ɼʦʩʣʽʜʞʝʥʥʷ   ʚʠʢʦʥʘʥʦ   ʚ   ʯʘʰʢʘʭ   ʇʝʪʨʽ   ʟʘ   ʪʝʤʧʝʨʘʪʫʨʠ   30   Áʉ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ  ʢʦʥʪʨʦʣʴʥʽ (ʥʝʟʘʨʘʞʝʥʽ) ʟʨʘʟʢʠ ʪʘ ʟʘʨʘʞʝʥʽ ʛʨʠʙʘʤʠ ʟʨʘʟʢʠ 

ʘʚʽʘʮʽʡʥʠʭ ʧʘʣʠʚ ʪʘ ʜʠʟʝʣʷ.   ɼʦʩʣʽʜʞʝʥʥʷ   ʚʠʢʦʥʘʥʽ   8   ʨʘʟʽʚ   ʜʣʷ   ʥʝʦʙʭʽʜʥʦʾ   

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ.   ʂʦʥʪʨʦʣʴʥʽ   ʟʨʘʟʢʠ   ʟʘʣʠʰʠʣʠʩʷ   ʯʠʩʪʠʤʠ   ʽ   

ʧʨʦʟʦʨʠʤʠ,   ʱʦ ʩʚʽʜʯʠʪʴ   ʧʨʦ  ʧʨʘʚʠʣʴʥʽʩʪʴ  ʚʠʢʦʥʘʥʥʷ   ʜʦʩʣʽʜʞʝʥʥʷ.  ʜʣʷ   

ʫʨʘʞʝʥʠʭ  ʟʨʘʟʢʽʚ ʤʦʪʦʨʥʠʭ   ʧʘʣʠʚ,   ʦʢʨʽʤ   ʘʚʽʘʮʽʡʥʦʛʦ   ʙʝʥʟʠʥʫ,   ʜʦʩʣʽʜʞʝʥʥʷ   

ʟʘʚʝʨʰʠʣʠʩʷ   ʚ ʟʥʘʯʥʦ ʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ ï ʜʦ 20 ʜʽʙ (ʨʠʩ. 4.13).  

ʈʝʟʫʣʴʪʘʪʠ   ʜʦʩʣʽʜʞʝʥʥʷ   ʩʚʽʜʯʘʪʴ   ʧʨʦ   ʥʠʟʴʢʠʡ   ʨʽʚʝʥʴ   ʩʪʽʡʢʦʩʪʽ   ʜʦ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ   ʫʨʘʞʝʥʥʷ   ʤʦʪʦʨʥʠʭ   ʧʘʣʠʚ,   ʦʢʨʽʤ   ʘʚʽʘʮʽʡʥʦʛʦ   ʙʝʥʟʠʥʫ 

AVGAS  100  LL.   ʆʪʨʠʤʘʥʽ   ʨʝʟʫʣʴʪʘʪʠ   ʧʦʢʘʟʘʣʠ,   ʱʦ   ʥʘ   ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʙʝʥʟʠʥʦʤ ʥʘʡʰʚʠʜʰʝ ʚʽʜʙʫʣʦʩʷ ʨʦʟʨʦʩʪʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʘʣʠʚʘ ʜʣʷ ʇʈɼ ʪʘ ʜʠʟʝʣʴʥʝʧʘʣʠʚʦ ʥʝ ʩʪʽʡʢʽ ʜʦ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ, ʜʦ 18-ʦʾ ʜʦʙʠ ʫʩʷ ʧʦʚʝʨʭʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʯʘʰʦʢ ʇʝʪʨʽ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʧʘʣʠʚ ʙʫʣʘ ʫʨʘʞʝʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ   

ʚʽʜʙʫʣʘʩʷ ʟʤʥ̔ʘ ʾʭ ʢʦʣʴʦʨʫ (ʪʘʙʣ. 4.10). 
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ʈʠʩ.  4.13.   ʇʦʨʽʚʥʷʣʴʥʘ   ʦʮʽʥʢʘ   ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ   ʟʨʘʟʢʽʚ 

ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ 

 

 ɸʚʽʘʮʽʡʥʠʡ ʙʝʥʟʠʥ AVGAS 100LL ʚʠʷʚʠʚʩʷ ʩʘʤʠʤ ʩʪʽʡʢʽʰʠʤ ʜʦ ʫʨʘʞʝʥʥʷ, 

ʥʘ   ʧʦʚʝʨʭʥʽ   ʧʦʞʠʚʥʦʛʦ   ʩʝʨʝʜʦʚʠʱʘ   ʟ   ʘʚʽʘʮʽʡʥʠʤ   ʙʝʥʟʠʥʦʤ   ʥʝ   ʚʽʜʙʫʣʦʩʷ 

ʘʢʪʠʚʥʦʛʦ   ʨʦʟʨʦʩʪʘʥʥʷ   ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ,   ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ   ʣʝʜʴ   ʧʦʤʽʪʥʝ 

ʟʨʦʩʪʘʥʥʷ   ʫ   ʚʠʛʣʷʜʽ   ʦʢʨʝʤʦʛʦ   ʦʩʝʨʝʜʢʫ   ʧʽʩʣʷ   ʚʩʪʘʥʦʚʣʝʥʦʛʦ   ʪʝʨʤʽʥʫ 

ʜʦʩʣʽʜʞʝʥʥʷ (28 ʜʥʽʚ). 

ʊʘʙʣʠʮʷ 4.10 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʙʽʦʫʨʘʞʝʥʥʷ ʤʦʪʦʨʠʭ ʧʘʣʠʚ 

ʄʘʨʢʘ ʧʘʣʠʚʘ ɹʘʣʠ 

ɸʚʪʦʤʦʙʽʣʴʠʥʡ ʙʝʥʟʠʥ ɸ-92 5 

ɸʚʽʘʮʽʡʥʝ ʧʘʣʠʚʦ ʤʘʨʢʠ ʈʊ 4 

ɸʚʽʘʮʽʡʥʝ ʧʘʣʠʚʦ ʤʘʨʢʠ Jet A-1 3 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ 2 

ɸʚʽʘʮʽʡʥʠʡ ʙʝʥʟʠʥ AVGAS 100LL 1 

 

ɿʘ ʰʚʠʜʢʽʩʪʶ ʧʦʰʠʨʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʙʽʦʫʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʤʦʞʥʘ 

ʧʨʦʨʘʥʞʦʚʘʪʠ (ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ  ʨʽʚʥʷ ʩʪʽʡʢʦʩʪʽ) ʫ ʪʘʢʠʡ ʨʷʜ: ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʙʝʥʟʠʥ ״ ʧʘʣʠʚʦ ʜʣʷ ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ ״ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ״ ʘʚʽʘʮʽʡʥʠʡ ʙʝʥʟʠʥ. 
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ʅʘ   ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ   ʪʘ   ʜʦʩʣʽʜʥʠʢʽʚ,   ʚʠʢʦʨʠʩʪʘʥʥʷ   ʙʽʦʧʘʣʠʚ   ï   

ʪʨʝʥʜʩʫʯʘʩʥʦʛʦ ʧʘʣʠʚʦʟʘʙʝʟʧʝʯʝʥʥʷ [5860״]. ɸʚʽʘʮʽʡʥʽ ʙʽʦʧʘʣʠʚʘ ʘʙʦ ʘʚʽʘʮʽʡʥʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʘʣʠʚʘ ״ ʮʝ ʩʫʤʽʰ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʧʦʚʽʪʨʷʥʦ-

ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʽʚ (ʇʈɼ) ʪʘ ʙʽʦʢʦʤʧʦʥʝʥʪʫ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ ʝʪʠʣʦʚʽ 

ʝʩʪʝʨʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ɽɽɾʂ) ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ. ʆʜʠʥ ʟ ʝʪʘʧʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʧʫʩʢʫ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʝʡ ʚʠʜ ʘʚʽʘʮʽʡʥʦʛʦ ʧʘʣʠʚʘ ʧʦʚʠʥʝʥ 

ʧʨʦʡʪʠ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʩʪʽʡʢʦʩʪʽ ״ ʦʙʦʚ̫ʟʢʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʣʠʚʘ ʊʉ-1 ʟ ʚʤʽʩʪʦʤ ɽɽɾʂ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10%, 20%, 30% 

(ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʛʦ) ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʦʢʦʤʧʦʥʝʥʪʫ ɽɽɾʂ ʥʘʤʠ ʚʠʢʦʥʘʥʦ ʟʘ 

ʚʠʱʝ ʦʧʠʩʘʥʦʶ ʤʝʪʦʜʠʢʦʶ.  

ʈʝʟʫʣʴʪʘʪʠ   ʜʦʩʣʽʜʞʝʥʴ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.14. ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ,   

ʱʦ   ʙʽʦʢʦʤʧʦʥʝʥʪ   ï   ʫʨʘʟʣʠʚʘ   ʜʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ   ʨʝʯʦʚʠʥʘ.   ɺʤʽʩʪ   

ʙʽʦʢʦʤʧʦʥʝʥʪʫ   (10%,   20%,   30%) ʧʨʠʰʚʠʜʰʫʻ   ʨʦʟʚʠʪʦʢ   ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ   

ʬʘʟʠ.   ʋ   ʧʦʨʽʚʥʷʥʥʽ   ʟ   ʥʘʬʪʦʚʠʤ ʧʘʣʠʚʦʤ   ʊʉ-1   ʧʦʰʠʨʝʥʥʷ   ʨʦʟʚʠʪʢʫ   

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ   ʜʣʷ   1020%״ ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʛʦ   ʊʉ-1   ʚʽʜʙʫʚʘʻʪʴʩʷ   ʰʚʠʜʰʝ   

ʥʘ   12%,   ʜʣʷ   30% ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʛʦ   ʊʉ-1   ï   ʥʘ   23%.   ɹʽʦʢʦʤʧʦʥʝʪ   ɽɽɾʂ   

ʧʽʜʜʘʻʪʴʩʷ ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʥʘ 45% ʰʚʠʜʰʝ ʟʚʠʯʘʡʥʦʛʦ ʊʉ-1. 

 

 

ʈʠʩ.   4.14.   ʇʦʨʽʚʥʷʣʴʥʘ   ʦʮʽʥʢʘ   ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ 

ʪʨʘʜʠʮʽʡʥʦʛʦ   ʧʘʣʠʚʘ   ʤʘʨʢʠ   ʊʉ-1   ʽ   ʨʝʬʦʨʤʫʣʴʦʚʘʥʦʛʦ    

(ʩʫʤʽʰʝʚʦʛʦ  ʊʉ-1 ʽʟ ʚʤʽʩʪʦʤ ɽɽɾʂ) 
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ɿʜʘʪʥʽʩʪʴ   ʙʽʦʢʦʤʧʦʥʝʥʪʫ   ʜʦ   ʙʽʦʜʝʛʨʘʜʘʮʽʾ   ʚʠʢʦʥʘʥʦʛʦ   ʥʘʤʠ 

ʦʜʩʣʽʜʞʝʥʥʷ   ʚʽʜʧʦʚʽʜʘʻ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʚʯʝʥʠʭ [61, 62].  

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʤʠ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʧʘʣʠʚʽ ʜʣʷ 

ʇʈɼ, ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʘ ʘʚʽʘʮʽʡʥʠʭ ʙʝʥʟʠʥʘʭ, ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ.  ʉʝʨʝʜ 

ʤʽʢʨʦʤʽʮʝʪʽʚ, ʱʦ ʽʟʦʣʴʦʚʘʥʽ ʽʟ ʟʘʙʨʫʜʥʝʥʦʛʦ ʘʚʽʘʮʽʡʥʠʤ ʧʘʣʠʚʦʤ ˇʨʫʥʪʫ, ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʧʨʦʷʚʠʣʠ ʟʜʘʪʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʦʩʪʠ ʫ ʧʘʣʠʚʥʽʡ 

ʬʘʟʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʮʠʭ ʛʨʠʙʽʚ ʜʦ ʽʩʥʫʚʘʥʥʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʪʘʢʦʛʦ 

ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ, ʷʢ ʩʢʣʘʜʥʽ ʚʫʛʣʝʚʦʜʥʽ.    

 

 

4.3. ɸʣʛʦʨʠʪʤ ʪʘ ʤʝʪʦʜʠʢʘ ʚʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

 

ɹʽʦʜʝʛʨʘʜʘʮʽʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʷʜʫ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʮʝʩ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʤʘʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʨʘʭʦʚʫʶʯʠ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽʩʪʴ ʩʢʣʘʜʫ ʟʚʘʣʠʱ ʦʙôʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. 

ʂʠʻʚʘ ʪʘ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜʠʢʫ ʚʽʜʙʠʨʘʥʥʷ ʟʨʘʟʢʽʚ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʨʷʜʦʢ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʣʛʦʨʠʪʤ 

ʚʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ (ʨʠʩ.  4.15). 

ɼʣʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʠʩʪʝʤʽ, ʪʘ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʝʨʝʜʦʚʠʱʝʤ ʻ ʛʨʫʥʪ, ʢʦʤʧʦʩʪʫʶʯʽ ʩʠʩʪʝʤʠ, ʚʦʜʦʤʽʩʥʽ ʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ 
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ʢʨʽʤ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʤʽʩʪʷʪʴʩʷ ʨʽʟʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʥʘʧʨʠʢʣʘʜ, ʛʨʫʥʪʦʚʽ ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ ʪʘ ʽʥ.). 

ɺʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʪʨʴʦʭ ʝʪʘʧʽʚ (ʨʠʩ. 4.16.):  

1) ʦʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ;  

2) ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ;  

3) ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʪʦʪʠ ʚʠʜʽʣʝʥʦʾ ʢʫʣʴʪʫʨʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.15. ɸʣʛʦʨʠʪʤ ʚʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ 

 

ɺʠʙʽʨ ʟʚʘʣʠʱ ʦʙô̒ ʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ 

ʆʮʽʥʢʘ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʚʘʣʠʱʘ (ʟʘʛʘʣʴʥʠʭ 

ï ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʪʘ ʚʦʣʦʛʽʩʪʴ, ʣʦʢʘʣʴʥʠʭ ï ʥʘʷʚʥʽʩʪʴ 

ʚʦʜʦʡʤ ʪʘ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʦʙʣʠʟʫ) 

ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ 

ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ, ʦʮʽʥʢʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʣʝʢʩʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

(ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ɺʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ͘  ʢʦʤʧʣʝʢʩʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

(ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ, ʛʘʩʫ ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʷʢ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʯʠʩʪʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ  ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʢʦʤʧʣʝʢʩʦʤ 



99 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.16. ɸʣʛʦʨʠʪʤ ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ 

 

ɺ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʇʨʦʪʝ, ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʘʥʠʭ ʱʦʜʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʚʟʘʻʤʠʥʘʭ ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʚʯʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ. ʊʦʤʫ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʜʽʣʝʥʥʷ 

ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʽʩʥʫʶʪʴ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʏʠʩʪʦʾ ʢʫʣʴʪʫʨʦʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘʟʠʚʘʶʪʴ 

ʧʦʧʫʣʷʮʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʦʜʥʦʛʦ ʚʠʜʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʪʦʤʩʪʚʦ ʦʜʥʽʻʾ 

ʢʣʽʪʠʥʠ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʨʘʟʢʠ, ʚʽʜʽʙʨʘʥʽ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙ 

ʪʘ ʦʧʠʩ ʤʽʩʪʘ ʚʽʜʙʦʨʫ ʥʘʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 4.11. 

 

ʆʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʇʦʩʽʚ ʥʘ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ɺʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ 

ʈʦʟʩʽʚʘʥʥʷ  

ʜʦ ʽʟʦʣʴʦʚʘʥʠʭ 

ʢʦʣʦʥʽʡ 

ʄʽʢʨʦʩʢʦʧʽʯʥʠʡ 

ʘʥʘʣʽʟ ʆʢʨʝʤʠʡ ʧʦʩʽʚ 

ʆʮʽʥʢʘ ʙʽʦʣʦʛʽʯʥʠʭ, ʬʽʟʠʦʣʦʛʽʯʥʠʭ  

ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
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ʊʘʙʣʠʮʷ 4.11 

ʄʽʩʮʝ ʚʽʜʙʦʨʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ 

ˉ 

ʧʨʦʙʠ 

ʐʠʬʨ 

ʧʨʦʙʠ 
ʄʽʩʮʝ ʚʽʜʙʦʨʫ ʧʨʦʙ ʆʧʠʩ ʧʨʦʙʠ 

1 2 3 4 

1 2ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ 

2 5ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ʪʝʧʣʦ ʽʟʦʣʶʶʯʦʛʦ 

ʰʘʨʫ ʘʚʪʦ 

3 1ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ʪʚʝʨʜʠʭ ʭʘʨʯʦʚʠʭ 

ʚʽʜʭʦʜʽʚ 

4 3ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʫʱʽʣʴʥʶʚʘʯʽʚ 

5 4ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ 

6 2ɺʈɿ ɿʚʘʣʠʱʝ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʄ. ʂʠʾʚ, ʚʫʣ.ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 2 

ʧʨʦʙʘ ʊʇɺ 

7 1ɺʈɿ ɿʚʘʣʠʱʝ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʄ. ʂʠʾʚ, ʚʫʣ.ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 3 

ʧʨʦʙʘ ʟʘʣʠʰʢʽʚ 

ʩʚʝʨʣʠʣʴʥʦ-ʪʦʢʘʨʥʠʭʨʦʙʽʪ 

8 5ɺʈɿ ɿʚʘʣʠʱʝ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʄ. ʂʠʾʚ, ʚʫʣ.ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 4 

ʧʨʦʙʘ, ʬʨʘʛʤʝʥʪ ʢʘʤʝʨʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʢʦʣʝʩʘ 

9 4ɺʈɿ ɿʚʘʣʠʱʝ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʄ. ʂʠʾʚ, ʚʫʣ.ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 5 

ʧʨʦʙʘ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ 

10 3ɺʈɿ ɿʚʘʣʠʱʝ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ. ʄ. ʂʠʾʚ, ʚʫʣ.ʉʪʘʨʦʚʦʢʟʘʣʴʥʘ 6 

ʛʨʫʥʪ ʥʘʩʠʯʝʥʠʡ 

ʥʘʬʪʦʧʨʦʜʫʢʪʦʤ 

(ʡʤʦʚʽʨʥʽʰʝ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʠʚʦʤ) 

11 6ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ 

12 1ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʧʨʦʙʘ ʛʫʤʦʚʦʛʦ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ 

13 3ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʧʨʦʙʘ, ʬʨʘʛʤʝʥʪ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ ʢʦʣʝʩʘ 

14 4ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʧʨʦʙʘ, ʟʘʣʠʰʦʢ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʤʦʪʦʨʥʦʾ 

ʦʣʠʚʠ 

15 5ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʛʨʫʥʪ ʥʘʩʠʯʝʥʠʡ ʤʦʪʦʨʥʦʶ 

ʦʣʠʚʦʶ 

16 6ʇʊ ʉʤʽʪʪʻʟʚʘʣʠʱʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 

ʧʨʦʙʘ ʰʤʘʪʦʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʣʘʩʪʠʢʫ ʪʘ 

ʰʤʘʪʦʢ ʘʚʪʦʰʠʥʠ 

17 2ɹ ɿʚʘʣʠʱʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ ʧʨʦʙʘ ˇʨʫʥʪʫ ʚʟʷʪʘ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʣʘʜʘʥʥʷ  - 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ 

ʜʝʪʘʣʝʡ 



101 
 

ɺʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ 

ʂʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʙ ʚʠʜʽʣʷʣʠ  ʤʝʪʦʜʦʤ 

ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʪʘ ʛʨʫʥʪʦʚʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ [85]. ɺʠʜʽʣʝʥʥʷ ʚʫʛʣʝʚʦʜʥʝʦʢʠʩʥʶʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʛ/ʣ: Ca(NO3)2Å4H2O 1,0; KNO3 0,25; 

MgSO4Å7H2O 0,25; FeSO4Å7H2O 0,005; ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ 1000,0; ʨʅ ï 7,0; 

ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ ʧʨʠ 121Áʉ 15 ʭʚ. 

ɿ ʤʝʪʦʶ ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʜʘʯ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʚʘʣʠ: 

¶ 2% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (v/v) ï ʟ ʤʝʪʦʶ ʥʘʢʦʧʠʯʝʥʥʷ ʙʘʢʪʝʨʽʡ-

ʜʝʩʪʨʫʢʪʦʨʽʚ ʚʫʛʣʝʚʦʜʥʽʚ; 

¶ 10% ʩʪʦʢʦʚʠʡ ʨʦʟʯʠʥ ʧʝʢʪʠʥʫ ʜʦ 1% ʨʦʙʦʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ï ʟ ʤʝʪʦʶ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʠʭ ʜʦ ʘʩʠʤʽʣʷʮʽʾ ʧʝʢʪʠʥʫ; 

¶ 10% ʩʪʦʢʦʚʠʡ ʨʦʟʯʠʥ ʮʝʣʶʣʦʟʠ ʜʦ 0,1% ʨʦʙʦʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ï ʟ 

ʤʝʪʦʶ ʥʘʢʦʧʠʯʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʠʭ ʜʦ ʘʩʠʤʽʣʷʮʽʾ ʮʝʣʶʣʦʟʠ; 

¶ ʚʦʚʥʫ; 

¶ ʰʤʘʪʦʯʢʠ ʛʨʠʙʥʦʾ ʧʣʘʩʪʠʥʢʠ, ʢʦʨʝʥʝʧʣʦʜʽʚ ʤʦʨʢʚʠ, ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ, 

0,5ʏ1,0 ʩʤ ï ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʠʭ ʜʦ ʤʘʮʝʨʘʮʽʾ ʚʢʘʟʘʥʠʭ ʪʢʘʥʠʥ. 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʛʨʠʙʥʫ ʪʢʘʥʠʥʫ, ʚʦʚʥʫ, 10% ʨʦʟʯʠʥʠ ʧʝʢʪʠʥʫ ʪʘ ʮʝʣʶʣʦʟʠ 

ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ ʧʨʠ 112Áʉ 15 ʭʚ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦ 100 ʤʣ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʤʽʩʪʠʣʦ ʚʽʜʧʦʚʽʜʥʠʡ ʚʫʛʣʝʚʦʜ ʘʙʦ ʪʢʘʥʠʥʫ, ʚʥʦʩʠʣʠ 1 ʛ ʜʦʩʣʽʜʞʫʚʘʥʦʦʛʦ ʟʨʘʟʢʘ. 

ʂʫʣʴʪʠʚʫʚʘʣʠ ʜʦ 20 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28ϲʉ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 100 ʦʙ/ʭʚ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʰʝʡʢʝʨʽ ʃɸɹ-ʇʋ-01 (ʈʦʩʽʷ). ʇʽʩʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, 1 ï 2% ʽʥʦʢʫʣʶʤʫ (v/v) ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʧʦʨʮʽʶ ʩʚʽʞʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʜʦ 

7 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28ȏʉ. ɺ ʭʦʜʽ ʩʝʣʝʢʮʽʾ ʧʨʦʚʝʣʠ 5 ʧʘʩʘʞʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʽʜʽʙʨʘʥʠʭ ʤʽʢʨʦʙʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʫʛʣʝʚʦʜʘʤʠ. 

ʇ̔ ʩʣʷ ʧôʷʪʦʛʦ ʧʝʨʝʩʽʚʫ ʽʟ ʧʨʦʙ, ʚ ʷʢʠʭ ʚʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘʨʦʩʪʘʥʥʷ 
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ʙʽʦʤʘʩʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʙʠʣʠ ʚʠʩʽʚ ʫ ʯʘʰʢʠ ʇʝʪʨʽ ʥʘ ʩʝʨʝʜʦʚʠʱʝ R2A 

(Scharlau, ʧʨʦʪʝʦʟʥʠʡ ʧʝʧʪʦʥ 0,5; ʛʽʜʨʦʣʽʟʘʪ ʢʘʟʝʾʥʫ 0,5; ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 0,5; 

D(+) ʛʣʶʢʦʟʘ 0,5; ʢʨʦʭʤʘʣʴ 0,5; ʧʽʨʫʚʘʪ ʥʘʪʨʽʶ 0,3; ʜʽʬʦʩʬʘʪ ʢʘʣʽʶ 0,3; ʤʘʛʥʽʶ 

ʩʫʣʴʬʘʪ 0,024; ʘʛʘʨ-ʘʛʘʨ 15,0) ʪʘ ʘʛʘʨʠʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʊʘʫʩʦʥʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʟʘ ʤʝʪʦʜʦʤ ɼʨʠʛʘʣʴʩʴʢʦʛʦ. 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʚ ʦʙôʻʤʽ 100  ʤʢʣ ʨʦʟʪʠʨʘʣʠ ʩʪʝʨʠʣʴʥʠʤ ʰʧʘʪʝʣʝʤ ʧʦ ʚʩʽʡ 

ʧʣʦʱʽ ʩʝʨʝʜʦʚʠʱʘ ʊʘʫʩʦʥʘ. ʋ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʚ ʦʙôʻʤʽ 

1 ʤʣ ʥʘʥʦʩʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʠʡ ʮʝʣʶʣʦʟʥʠʡ ʬʽʣʴʪʨ, ʷʢʠʤ ʥʘʢʨʠʚʘʣʠ ʟʘʩʽʷʥʝ ʛʘʟʦʥʦʤ 

ʩʝʨʝʜʦʚʠʱʝ ʊʘʫʩʦʥʘ [86]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʤʽʢʨʦʙʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʜʦ ʤʘʮʝʨʘʮʽʾ ʛʨʠʙʥʦʾ ʪʘ 

ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʨʠʣʴʥʽ ʰʤʘʪʦʯʢʠ ʛʨʠʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʪʘ 

ʜʠʩʢʠ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ ʜʽʘʤʝʪʨʦʤ ʽ ʪʦʚʱʠʥʦʶ 10 ʤʤ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʚ ʯʘʰʢʠ 

ʇʝʪʨʽ ʥʘ ʟʚʦʣʦʞʝʥʽ ʬʽʣʴʪʨʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʠʩʢʽʚ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ ʪʘ 

ʢʦʨʝʥʝʧʣʦʜʠ ʤʦʨʢʚʠ ʧʨʦʤʠʚʘʣʠ ʚ ʧʨʦʪʦʯʥʽʡ ʪʘ ʩʪʝʨʠʣʴʥʽʡ ʚʦʜʽ, ʚʠʩʫʰʫʚʘʣʠ. 

ʇʦʪʽʤ ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʧʦʚʝʨʭʥʶ 96% ʝʪʘʥʦʣʦʤ ʽ ʩʪʝʨʠʣʴʥʠʤ ʧʨʦʙʢʦʚʠʡ ʩʚʝʨʜʣʦʤ 

ʥʘʨʽʟʘʣʠ ʜʠʩʢʠ ʜʽʘʤʝʪʨʦʤ 1 ʩʤ ʽ ʪʦʚʱʠʥʦʶ 5 ï 7  ʤʤ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ 

ʥʘ ʟʚʦʣʦʞʝʥʽ ʬʽʣʴʪʨʠ. ʅʘ ʢʦʞʝʥ ʜʠʩʢ ʥʘʥʦʩʠʣʠ ʧʦ 10 ʤʢʣ ʩʫʩʧʝʥʟʽʡ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʢʠ, ʥʘ ʷʢʽ 

ʥʘʥʦʩʠʣʠ ʧʦ 10 ʤʢʣ ʩʪʝʨʠʣʴʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʏʘʰʢʠ ʧʦʤʽʱʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28ȏʉ ʥʘ 3 ï 4 ʜʦʙʠ. ʅʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʮʝʨʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ [87]. ɿʘ ʥʘʷʚʥʦʩʪʽ ʦʟʥʘʢ ʤʘʮʝʨʘʮʽʾ, 

ʩʫʩʧʝʥʟʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʩʦʨʮʽʫʤʫ ʚʠʩʽʚʘʣʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʊʘʫʩʦʥʘ ʟ 1% ʧʝʢʪʠʥʫ ʘʙʦ 0,1% ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ ʚ ʷʢʦʩʪʽ 

ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ. 

ɼʘʣʽ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʦʟʩʽʚʘʣʠ ʦʢʨʝʤʽ ʢʦʣʦʥʽʾ 

ʤʝʪʦʜʦʤ çʚʠʩʥʘʞʝʥʦʛʦ ʰʪʨʠʭʘè ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ ʥʘ ʩʝʨʝʜʦʚʠʱʝ 

R2A. 

ʆʪʨʠʤʘʥʽ ʤʽʢʨʦʙʥʽ ʽʟʦʣʷʪʠ ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʩʚʦʻʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʫʛʣʝʚʦʜʫ ʚ ʤʦʥʦʢʫʣʴʪʫʨʽ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʽʯʥʽ ʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʨʦʩʣʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ LB (Sigma, ʛ/ʣ: 
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ʧʝʧʪʦʥ 10,0; ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ 5,0; NaCl 10,0; ʘʛʘʨ-ʘʛʘʨ 15,0). ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʝʥʩʠʪʦʤʝʪʨʘ Densilameter 2 (ʏʝʭʽʷ) ʥʘ ʩʪʝʨʠʣʴʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ 

ʛʦʪʫʚʘʣʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʩʫʩʧʝʥʟʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʱʽʣʴʥʽʩʪʶ ʢʣʽʪʠʥ 0,5 MF. 

ʇʽʩʣʷ ʯʦʛʦ 200 ʤʢʣ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʩʫʩʧʝʥʟʽʾ ʧʝʨʝʥʦʩʠʣʠ ʫ 2 ʤʣ ʩʝʨʝʜʦʚʠʱʘ 

ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʣʦ ʚʽʜʧʦʚʽʜʥʠʡ ʚʫʛʣʝʚʦʜ (2% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, 1% ʧʝʢʪʠʥʫ 

ʘʙʦ 0,1% ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ). ʂʫʣʴʪʠʚʫʚʘʣʠ 4 ï 5 ʜʽʙ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28ϲʉ 

ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ 220 ʦʙ/ʭʚ. ʥʘ ʦʨʙʽʪʘʣʴʥʦʤʫ ʰʝʡʢʝʨʽ-ʽʥʢʫʙʘʪʦʨʽ 

BioSan ES ï 20 (ʃʘʪʚʽʷ). ʅʘʨʦʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʢʦʥʪʨʦʣʶʚʘʣʠ ʰʣʷʭʦʤ ʚʠʩʽʚʫ 

ʤʽʢʨʦʙʥʠʭ ʩʫʩʧʝʥʟʽʡ ʥʘ ʩʝʨʝʜʦʚʠʱʝ R2A ʟʘ ʤʝʪʦʜʦʤ ɻʦʫʣʜʘ. ɼʣʷ ʮʴʦʛʦ ʦʜʥʫ 

ʧʦʚʥʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ ʧʝʪʣʶ ʜʽʘʤʝʪʨʦʤ 3 ʤʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧôʷʪʠʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʝʨʝʥʦʩʠʣʠ ʫ ʩʝʢʪʦʨ ɸ ʯʘʰʢʠ ʇʝʪʨʽ, ʜʝ ʨʦʙʠʣʠ ʜʦ 40 

ʰʪʨʠʭʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʧʘʣʶʚʘʣʠ ʧʝʪʣʶ ʽ ʧʨʦʚʦʜʠʣʠ ʧʦ 4 ʰʪʨʠʭʠ ʚ ʩʝʢʪʦʨʘʭ 1, 

2, 3. ʄʽʞ ʩʝʢʪʦʨʘʤʠ ʧʝʪʣʶ ʥʝ ʧʨʦʧʘʣʶʚʘʣʠ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʥʽʻʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ), ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʘʙʣʠʮʝʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʂʋʆ ʟʘ ʤʝʪʦʜʦʤ ʩʝʢʪʦʨʘʣʴʥʠʭ ʚʠʩʽʚʽʚ [88]. 

ɺʠʜʽʣʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʠʭ ʜʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʣʽʟʘ ʪʘ ʡʦʛʦ ʩʧʦʣʫʢ, 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʂʘʣʠʥʝʥʢʘ (ʛ/ʣ: FeC6H5O7 1,0; KH2PO4 0,05; ʧʝʧʪʦʥ 5,0; 

ʚʦʜʦʛʽʥʥʘ ʚʦʜʘ 1000,0; ʨʅ 7,0; ʩʪʝʨʠʣʽʟʫʚʘʣʠ ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ ʧʨʠ 121Áʉ 15 ʭʚ). 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʙʽʦʦʙʨʦʩʪʘʥʥʷ 

ʟʥʽʤʘʣʠ ʩʪʝʨʠʣʴʥʦʶ ʧʝʪʣʝʶ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʚʽʞʫ ʧʦʨʮʽʶ ʩʝʨʝʜʦʚʠʱʘ ʂʘʣʠʥʝʥʢʘ 

ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 5 ʜʽʙ. ʆʧʝʨʘʮʽʶ ʧʦ ʩʝʣʝʢʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʚʠʢʦʥʫʚʘʣʠ ʫ 10 ʧʦʚʪʦʨʘʭ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 3 ï 5 ʜʽʙ. ɺʠʷʚʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʟʜʘʪʥʠʭ ʫʪʚʦʨʶʚʘʪʠ ʛʽʜʨʘʪ ʦʢʠʩʫ ʟʘʣʽʟʘ, ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʮʝʩʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʦʙʨʦʙʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʟʘʙʘʨʚʠʪʠ 

ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ ʾʭ ʯʦʭʣʠ, ʥʘʩʠʯʝʥʽ ʛʽʜʨʘʪʦʤ ʦʢʠʩʫ ʟʘʣʽʟʘ. ɼʣʷ ʮʴʦʛʦ ʥʘ 

ʬʽʢʩʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ 2 ʭʚ. ʥʘʥʦʩʠʣʠ 2 ʢʨʘʧʣʽ 2% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʞʦʚʪʦʾ 

ʢʨʦʚôʷʥʦʾ ʩʦʣʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʘ 2 ï 3 ʭʚʠʣʠʥʠ ʥʘʥʦʩʠʣʠ ʨʦʟʯʠʥ 5% ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. 

ʇʨʝʧʘʨʘʪ ʧʨʦʤʠʚʘʣʠ ʚʦʜʦʶ ʪʘ ʜʦʬʘʨʙʦʚʫʚʘʣʠ 3% ʢʘʨʙʦʣʦʚʠʤ ʨʦʟʯʠʥʦʤ 

ʝʨʠʪʨʦʟʠʥʘ ʚʧʨʦʜʦʚʞ 3 ʭʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʚʠʱʝʦʧʠʩʘʥʦʶ 

ʤʝʪʦʜʠʢʦʶ, ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʬʘʨʙʫʚʘʣʠʩʷ ʚ ʨʦʞʝʚʠʡ ʢʦʣʽʨ, ʘ ʾʭ ʯʦʭʣʠ, 
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ʟʘʧʦʚʥʝʥʽ ʛʽʜʨʘʪʦʤ ʦʢʠʩʫ ʟʘʣʽʟʘ, ʥʘʙʫʚʘʣʠ ʷʩʢʨʘʚʦ-ʩʠʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɯʟ ʧʨʦʙ, ʚ 

ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʩʪʽʡʢʠʡ ʨʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʫʪʚʦʨʶʚʘʪʠ ʛʽʜʨʘʪ ʦʢʠʩʫ 

ʟʘʣʽʟʘ, ʨʦʙʠʣʠ ʚʠʩʽʚ ʫ ʯʘʰʢʠ ʇʝʪʨʽ ʥʘ ʩʝʨʝʜʦʚʠʱʝ R2A ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʾ 

ʢʫʣʴʪʫʨʠ [89]. ʆʪʨʠʤʘʥʽ ʽʟʦʣʷʪʠ ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʣʽʟʘ ʫ 

ʤʦʥʦʢʫʣʴʪʫʨʽ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʽʯʥʽ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʨʦʩʣʠ ʫ 

ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ LB ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʰʫʚʘʥʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ 200 ʦʙ/ʭʚ. ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʽ 28ϲʉ ʥʘ ʦʨʙʽʪʘʣʴʥʦʤʫ ʰʝʡʢʝʨʽ-ʽʥʢʫʙʘʪʦʨʽ, 200 ʤʢʣ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ 

ʤʽʢʨʦʙʥʦʾ ʩʫʩʧʝʥʟʽʾ ʱʽʣʴʥʽʩʪʶ 0,5 MF ʧʝʨʝʥʦʩʠʣʠ ʫ 2 ʤʣ ʩʝʨʝʜʦʚʠʱʘ ʂʘʣʠʥʝʥʢʘ, 

ʢʫʣʴʪʠʚʫʚʘʣʠ 5 ï 10 ʜʽʙ ʪʘ ʧʨʦʚʦʜʠʣʠ ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʽʟʦʣʷʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ ʛʫʤʠ ʪʘ ʧʽʥʦʧʣʘʩʪʫ, ʨʝʟʠʥʦʚʽ ʘʙʦ 

ʧʽʥʦʧʣʘʩʪʦʚʽ ʬʨʘʛʤʝʥʪʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʜʝ ʤʘʪʝʨʽʘʣ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ. ʇʽʩʣʷ 10 ʜʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, 

ʬʨʘʛʤʝʥʪʠ ʚʽʜʤʠʚʘʣʠ ʚ 6-ʪʠ ʧʦʨʮʽʷʭ ʩʪʝʨʠʣʴʥʦʾ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʪʘ 

ʧʝʨʝʥʦʩʠʣʠ ʫ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʘʛʘʨʠʟʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʊʘʫʩʦʥʘ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 

ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ. ɯʟʦʣʶʚʘʣʘʩʷ ʤʽʢʨʦʬʣʦʨʘ, ʱʦ ʥʘʨʦʩʪʘʣʘ ʥʘʚʢʦʣʦ ʬʨʘʛʤʝʥʪʽʚ [89]. 

ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʪʠʥʢʪʦʨʽʘʣʴʥʠʭ ʦʟʥʘʢ 

ʊʠʥʢʪʦʨʽʘʣʴʥʽ ʦʟʥʘʢʠ ʽʟʦʣʴʦʚʘʥʠʭ ʙʘʢʪʝʨʽʡ ʚʠʚʯʘʣʠ ʤʝʪʦʜʦʤ ʬʘʨʙʫʚʘʥʥʷ ʟʘ 

ɻʨʘʤʦʤ. ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʣʽʪʠʥ ʙʘʢʪʝʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʙʽʨ ʬʘʨʙ 

Color Gram 2. ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʘʨʙʥʠʢ 

ʤʝʪʠʣʝʥʦʚʠʡ ʩʠʥʽʡ ʟʘ ʃʝʬʬʣʝʨʦʤ . ʄʘʟʢʠ ʛʦʪʫʚʘʣʠ ʟ 48-ʛʦʜʠʥʥʦʾ ʢʫʣʴʪʫʨʠ, ʱʦ 

ʚʠʨʦʩʣʘ ʥʘ ʱʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ LB. 

ʄʽʢʨʦʩʢʦʧʽʷ ʪʘ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʷ 

ʄʽʢʨʦʩʢʦʧʽʶ ʬʽʢʩʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʚʽʪʣʦʧʦʣʴʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ Granum R40 ʟ ʽʤʝʨʩʽʡʥʠʤ ʦʙ'ʻʢʪʠʚʦʤ 100 ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʫ 1600 ʨʘʟʽʚ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʤʽʢʨʦʙʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʘʙʦ ʤʦʥʦʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʨʦʟʚʠʚʘʣʠʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʘʙʦ ʽʥʰʦʛʦ 

ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ, ʚʠʚʯʘʣʠ ʫ ʧʨʝʧʘʨʘʪʽ çʨʦʟʜʘʚʣʝʥʘ ʢʨʘʧʣʷè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʄɹʀ ï 15ʋ42. 
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ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ USB ʢʘʤʝʨʫ-ʦʢʫʣʷʨ 

MicroMed 3,0 ʄʧ. 

 

4.4. ɺʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ 

ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, 

ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʽʟ ʧʨʦʙ ʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ                        

ʤ. ʂʠʻʚʘ 

 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʜʦ ʚʠʜʽʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʘ 

ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʜʝʩʪʨʫʢʮʽʾ/ʜʝʛʨʘʜʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʛʘʩʫ) ʪʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʽʟ ʧʨʦʙ ʟʚʘʣʠʱ  

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.12. 

ʊʘʙʣʠʮʷ 4.12 

ʅʘʢʦʧʠʯʫʚʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʧʨʦʙ, ʚʽʜʽʙʨʘʥʠʭ 

ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤ. ʂʠʻʚʘ ʪʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 
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1 2 3 4 5 6 7 8 9 

1 2ʇʊ +/+/ 48 ʛʦʜ +/ + + - - + + 

2 5ʇʊ +/+ /5-7 ʜʽʙ +/+ - - - 
+ 

ʚʦʜʦʨʦʩʪʽ 
- 

3 1ʇʊ - +/- + - + - + 

4 3ʇʊ +/+ /5-7 ʜʽʙ +/+ + + + - - 
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5 4ʇʊ +/+ /5-7 ʜʽʙ +/- 
+ 

ʛʨʠʙ 

+ 

ʚʦʜʦʨʦʩʪʽ 

+ 

ʚʦʜʦʨʦʩʪʽ 
+ + 

6 2ɺʈɿ +/-*  +/+ + - + - - 

7 1ɺʈɿ - +/+ + + + - - 

1 2 3 4 5 6 7 8 9 

8 5ɺʈɿ +/-*  +/- + - - - - 

9 4ɺʈɿ +/-**  +/+ + - - + - 

10 3ɺʈɿ 
+/ -***/  

ʤʽʢʨʦʙʥʠʡ ʤʘʪ 
+/- 

+/ 

ʛʨʠʙ 
- + - - 

11 6ɹ +/-*  - 
+ 

ʛʨʠʙ 
- + - - 

12 1ɹ +/ -***  - 
+ 

ʛʨʠʙ 
- - + - 

13 3ɹ - - - - + - + 

14 4ɹ 
+/-*/  

ʤʽʢʨʦʙʥʠʡ ʤʘʪ 
+/- + + - - + 

15 5ɹ 
+/ -***/ 

ʤʽʢʨʦʙʥʠʡ ʤʘʪ 
- - - + - - 

16 6ʇʊ - - + - + + - 

17 2ɹ +/-*  +/- 
+ 

ʛʨʠʙ 
- + - - 

ʇʨʠʤʽʪʢʘ:  * - ʨʽʩʪ ʧʨʠʧʠʥʷʚʩʷ ʧʽʩʣʷ 2ʛʦ ʧʝʨʝʩʽʚʫ; ** - ʨʽʩʪ ʧʨʠʧʠʥʷʚʩʷ ʧʽʩʣʷ 1ʛʦ 

ʧʝʨʝʩʽʚʫ; *** -  ʨʽʩʪ ʧʨʠʧʠʥʷʚʩʷ ʧʽʩʣʷ 3ʛʦ ʧʝʨʝʩʽʚʫ  

 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʣʦ 2% ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʚ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ (ʨʠʩ. 4.17). 

 

ʈʠʩ. 4.17. ʉʪʘʙʽʣʴʥʽ ʢʦʥʩʦʨʮʽʫʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʨʦʩʪʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʱʦ ʚʠʷʚʣʝʥʽ ʫ ʧʨʦʙʘʭ ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 4.12, 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʚʠʷʚʣʝʥʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ. ʇʨʦʪʝ, ʩʪʘʙʽʣʴʥʽ ʢʦʥʩʦʨʮʽʫʤʠ, ʤʢ̔ʨʦʦʨʛʘʥʽʟʤʠ ʷʢʠʭ 

ʙʫʣʠ ʟʜʘʪʥʽ ʜʦ ʥʘʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʚʧʨʦʜʦʚʞ ʧôʷʪʠ ʧʝʨʝʩʽʚʽʚ, ʚʠʷʚʣʝʥʽ ʫ ʧʨʦʙʘʭ, 

ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣ.ɹ 

 

ʈʠʩ 4.17. ɺʟʘʻʤʦʜʽʷ ʢʣʽʪʠʥ ʢʦʥʩʦʨʮʽʫʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʷʚʣʝʥʠʭ ʚ ʧʨʦʙʘʭ 2ʇʊ (ʘ), 3ʇʊ (ʙ), 

4ʇʊ (ʚ) ʪʘ 5ʇʊ (ʛ) ʟ ʢʨʘʧʣʷʤʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʧʽʩʣʷ 10 ʜʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ 

ʊʘʫʩʦʥʘ ʟ 2% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʚʫʛʣʠʮʶ. ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, 

ʟʙʽʣʴʰʝʥʥʷ 1600. 

ɺ ʽʥʰʠʭ ʧʨʦʙʘʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʪʨʘʯʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ 

ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʧʽʩʣʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʧʝʨʝʩʽʚʽʚ. ɺ ʧʨʦʙʘʭ 1ʇʊ, 6ʇʊ, 1ɺʈɿ ʪʘ 

3ɹ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʜʘʥʦʾ ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʽ (ʪʘʙʣ. 4.12). 

ʂʦʥʩʦʨʮʽʫʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʙʠ 2ʇʊ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʙʽʣʴʥʦ 

ʫʪʚʦʨʶʚʘʚ ʙʽʦʧʣʽʚʢʫ ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟʘ 48 ʛʦʜʠʥ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʨʦʙ 

3ʇʊ ʪʘ 5ʇʊ ʬʦʨʤʫʚʘʣʠ ʙʽʦʧʣʽʚʢʠ ʩʽʨʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʚʧʨʦʜʦʚʞ 5 ʜʽʙ, ʘ ʧʨʦʙʠ 

4ʇʊ ï 7 ʜʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺ ʫʩʽʭ ʧʨʦʙʘʭ ʙʽʦʧʣʽʚʢʠ ʤʘʣʠ ʧʣʘʩʪʽʚʮʝʚʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ, ʱʦ ʣʝʛʢʦ ʨʦʟʧʘʜʘʣʠʩʴ ʧʨʠ ʩʪʨʫʰʫʚʘʥʥʽ. ʊʦʚʱʠʥʘ ʙʽʦʧʣʽʚʢʠ ʥʘ 
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10 ʜʝʥʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʢʣʘʜʘʣʘ 0,5 ʩʤ ʜʣʷ ʧʨʦʙ 2ʇʊ ʪʘ 4ʇʊ ʪʘ 0,3 ʩʤ ʜʣʷ ʜʚʦʭ 

ʽʥʰʠʭ ʧʨʦʙ (ʨʠʩ. 4.16). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʦʥʩʦʨʮʽʫʤʠ 

ʫʪʚʦʨʶʚʘʣʠʩʷ ʥʝʨʫʭʣʠʚʠʤʠ ʪʘ ʨʫʭʣʠʚʠʤʠ ʧʘʣʠʯʢʦʧʦʜʽʙʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. 

ʅʝʨʫʭʣʠʚʽ ʬʦʨʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʚ ʩʝʨʝʜʠʥʽ ʢʨʘʧʣʠʥʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʨʫʭʣʠʚʽ ʬʦʨʤʠ ʘʙʦ ʘʜʛʝʟʫʚʘʣʠʩʴ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ ʤʝʤʙʨʘʥʠ, ʘʙʦ 

ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʘʣʠʩʷ ʫ ʨʽʜʠʥʽ ʤʽʞ ʢʨʘʧʣʠʥʘʤʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (ʨʠʩ. 4.17). 

ɺʽʜʦʤʦ, ʱʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʛʝʟʽʾ ʥʘ ʥʘʬʪʦʧʨʦʜʫʢʪʘʭ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʾʭ 

ʫʪʠʣʽʟʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʦʩʢʽʣʴʢʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʘʢʪ ʢʣʽʪʠʥ ʪʘ 

ʛʽʜʨʦʬʦʙʥʦʛʦ ʫʤʦʞʣʠʚʣʶʻ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʦʩʪʘʥʥʴʦʛʦ [90]. 

ʄʦʞʝʤʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʧʨʦʙʽ 2ʇʊ ʧʨʠʩʫʪʥʽ ʧʣʝʦʤʦʨʬʥʽ ʙʘʢʪʝʨʽʾ, ʘ ʫ 

ʧʨʦʙʘʭ 3ʇʊ, 4ʇʊ, 5ʇʊ ï ʢʘʧʩʫʣʦʫʪʚʦʨʶʶʯʽ ʥʝʩʧʦʨʦʫʪʚʦʨʶʶʯʽ ʧʘʣʠʯʢʠ, ʱʦ 

ʟʜʘʪʥʽ ʜʦ ʦʢʠʩʥʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ.  

ɺ ʧʨʦʙʘʭ 3ɺʈɿ, 4ɹ ʪʘ 5ɹ ʥʘ 30ï40 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʫʪʚʦʨʠʣʠʩʴ ʫʱʽʣʴʥʝʥʽ ʙʽʦʧʣʽʚʢʠ, ʱʦ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʥʘʛʘʜʫʶʪʴ 

ʤʽʢʨʦʙʥʠʡ ʤʘʪ (ʨʠʩ. 4.18). ʄʽʢʨʦʙʥʽ ʤʘʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʩʦʢʦʽʥʪʝʛʨʦʚʘʥʽ 

ʤʽʢʨʦʙʥʽ ʝʢʦʩʠʩʪʝʤʠ ʟ ʽʩʪʦʪʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʛʨʘʜʽʻʥʪʘʤʠ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [91]. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʩʪʘʥʥʽʭ 

ʨʦʢʽʚ, ʜʦ ʩʢʣʘʜʫ ʤʽʢʨʦʙʥʠʭ ʤʘʪʽʚ ʚʭʦʜʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʩʦʨʮʽʫʤʠ ʘʝʨʦʙʥʠʭ ʪʘ 

ʘʥʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ, ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʘʨʭʝʡ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʛʝʦʙʽʦʭʽʤʽʯʥʠʭ ʮʠʢʣʘʭ. 

 

 
ʈʠʩ. 4.18. ʈʦʟʚʠʪʦʢ ʙʽʦʧʣʽʚʢʠ ʫ ʚʠʛʣʷʜʽ ʤʽʢʨʦʙʥʦʛʦ ʤʘʪʫ ʫ ʧʨʦʙʘʭ ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʟʚʘʣʠʱʽ 

ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ (ʘ, ʙ) ʪʘ ʟʚʘʣʠʱʽ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʚʦʢʟʘʣʫ ʤ. ʂʠʻʚʘ 
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ʅʘ ʧʨʘʢʪʠʮʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʙʽʦʨʝʤʝʜʽʘʮʽʽ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʚʦʜʥʶ [92; 93; 94]. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʨʦʙʦʪʠ ʤʽʢʨʦʙʥʽ ʤʘʪʠ ʧʝʨʝʩʽʷʥʽ ʚ ʩʚʽʞʫ ʧʦʨʮʽʶ ʩʝʨʝʜʦʚʠʱʘ ʊʘʫʩʦʥʘ ʟ 

2% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 28Áʉ ʚ ʨʝʞʠʤʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʊʘʫʩʦʥʘ ʪʘ R2A. 

ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʢʦʥʩʦʨʮʽʫʤʽʚ ʙʘʢʪʝʨʽʡ ʧʨʦʙ 2ʇʊ, 3ʇʊ, 4ʇʊ ʪʘ 5ʇʊ ʥʘ 

ʪʚʝʨʜʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʣʦ 100 ʤʢʣ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʯʝʨʝʟ 

24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ 28ȏʉ ʩʧʦʩʪʝʨʽʛʘʣʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʛʘʟʦʥʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʘʭ (ʨʠʩ. 4.19, ʘ ï ʚ). ʇʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ 

ʙʘʢʪʝʨʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʣʴʪʨʫ, ʥʘʩʠʯʝʥʦʛʦ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʨʽʩʪ ʙʘʢʪʝʨʽʡ ʪʽʣʴʢʠ ʚ ʧʨʦʙʽ 2ʇʊ ʥʘ 4 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʨʠʩ. 4.19, ʛ). 

 

 

ʈʠʩ. 4.19. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʙʘʢʪʝʨʽʡ ʢʦʥʩʦʨʮʽʫʤʽʚ 2 ï 4ʇʊ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ 

ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʈʠʩ. 4.20. ɺʟʘʻʤʦʜʽʷ ʤʦʥʦʢʫʣʴʪʫʨ ʢʦʥʩʦʨʮʽʫʤʫ ʙʘʢʪʝʨʽʡ ʧʨʦʙʠ 2ʇʊ ʽʟ ʢʨʘʧʣʷʤʠ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʥʘ 4 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28Áʉ. ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, 

ʟʙʽʣʴʰʝʥʥʷ ʏ1600 
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ɯʟ ʢʦʥʩʦʨʮʽʫʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʙʠ 2ʇʊ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 10 ʽʟʦʣʷʪʽʚ 

ʙʘʢʪʝʨʽʡ ʪʘ ʧʝʨʝʚʽʨʝʥʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʩʠʤʽʣʷʮʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ 

ʤʦʥʦʢʫʣʴʪʫʨʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 5 ʟ ʥʠʭ ʤʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʣʦ 2ï4% ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʜʘʥʠʤʠ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ (ʨʠʩ. 4.20) 

ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʩʽʚʫ ʟʘ ʤʝʪʦʜʦʤ ɻʦʫʣʜʘ ʥʘ ʩʝʨʝʜʦʚʠʱʝ R2A (ʨʠʩ. 4.21). 

 

 
ʈʠʩ. 4.21. ɺʠʩʽʚ ʟʘ ʤʝʪʦʜʦʤ ɻʦʫʣʜʘ ʤʦʥʦʢʫʣʴʪʫʨ ʙʘʢʪʝʨʽʡ ʢʦʥʩʦʨʮʽʫʤʫ 2ʇʊ ʥʘ 5 ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʣʦ 3% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ʉʝʨʝʜʦʚʠʱʝ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ R2A, 48 ʛʦʜ., 28Áʉ 

 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.20 ʙʘʢʪʝʨʽʾ ʰʪʘʤʫ 1-2 ʟʥʘʭʦʜʠʣʠʩʴ ʚʩʝʨʝʜʠʥʽ, ʘ 

ʙʘʢʪʝʨʽʾ ʽʥʰʠʭ ʰʪʘʤʽʚ ʫʪʚʦʨʶʚʘʣʠ ʩʢʫʧʯʝʥʥʷ ʟ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʤʝʤʙʨʘʥʠ 

ʢʨʘʧʣʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. 

ɹʘʢʪʝʨʽʾ ʰʪʘʤʽʚ 1-1, 1-5 ʪʘ 1-7 ʯʝʨʝʟ 48 ʛʦʜ. ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

28Áʉ ʥʘ ʩʝʨʝʜʦʚʠʱʽ R2A ʫʪʚʦʨʶʚʘʣʠ ʜʨʽʙʥʽ, ʙʣʠʩʢʫʯʽ, ʛʣʘʜʝʥʴʢʽ, ʧʨʦʟʦʨʽ, ʩʣʠʟʦʚʽ 

ʢʦʣʦʥʽʾ ʟ ʨʚʘʥʠʤ ʢʨʘʻʤ ʪʘ ʧʽʜʥʷʪʠʤ ʮʝʥʪʨʦʤ, ʜʽʘʤʝʪʨʦʤ 2ï3 ʤʤ; ʙʘʢʪʝʨʽʾ ʰʪʘʤʫ 1-

2 ï ʜʨʽʙʥʽ, ʦʧʫʢʣʽ, ʧʘʩʪʦʧʦʜʽʙʥʽ ʢʦʣʦʥʽʾ ʟ ʨʽʚʥʠʤ ʢʨʘʻʤ, ʤô̫ ʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, 

ʧʦʤʘʨʘʥʯʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʜʽʘʤʝʪʨʦʤ 2 ʤʤ; ʙʘʢʪʝʨʽʾ ʰʪʘʤʫ 1-3 ï ʙʣʠʩʢʫʯʽ, ʧʨʦʟʦʨʽ, 

ʩʣʠʟʦʚʽ, ʪʝʢʫʯʽ ʢʦʣʦʥʽʾ ʟ ʭʚʠʣʷʩʪʠʤ ʢʨʘʻʤ, ʜʽʘʤʝʪʨʦʤ 1ï1,5 ʩʤ (ʨʠʩ. 4.21). 

ɿʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʪʠʥʢʪʦʨʽʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʙʘʢʪʝʨʽʾ ʰʪʘʤʫ 1-2 ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʛʨʫʧʠ ʢʦʨʠʥʦʤʦʨʬʥʠʭ ʙʘʢʪʝʨʽʡ, ʙʘʢʪʝʨʽʾ ʽʥʰʠʭ ʰʪʘʤʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʧʘʣʠʯʢʘʤʠ (ʨʠʩ. 4.22). 
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ʈʠʩ. 4.22. ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʪʠʥʢʪʦʨʽʘʣʴʥʽ ʦʟʥʘʢʠ ʤʦʥʦʢʫʣʴʪʫʨ ʙʘʢʪʝʨʽʡ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʧʨʦʙʠ 

2ʇʊ. ʉʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ R2A, 48 ʛʦʜ, 28ȏʉ. ʌʘʨʙʫʚʘʥʥʷ ʟʘ ɻʨʘʤʦʤ, ʩʚʽʪʣʦʚʘ 

ʤʽʢʨʦʩʢʦʧʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʏ1600. 

 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʽʟʦʣʷʮʽʾ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʽʡ, 

ʟʜʘʪʥʠʭ ʜʦ ʘʩʠʤʽʣʷʮʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʽʟ ʢʦʥʩʦʨʮʽʫʤʽʚ ʚ ʧʨʦʙʘʭ 3 ï 5ʇʊ. 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʤʘʮʝʨʘʮʽʾ ʨʦʩʣʠʥʥʦʾ ʪʘ ʛʨʠʙʥʦʾ ʪʢʘʥʠʥ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʤʽʢʨʦʙʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʜʦ ʤʘʮʝʨʘʮʽʾ ʛʨʠʙʥʦʾ 

ʪʘ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʩʪʘʙʽʣʴʥʽ ʢʦʥʩʦʨʮʽʫʤʠ ʙʘʢʪʝʨʽʡ ʚʠʷʚʣʝʥʽ ʫ ʟʨʘʟʢʘʭ, 

ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ 

ɹʦʨʠʩʧʽʣʴ ʪʘ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ (ʪʘʙ. 4.12). 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.23, ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ 10 ʤʢʣ ʩʫʩʧʝʥʟʽʾ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ 

ʢʫʣʴʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʘ ʛʨʠʙʥʦʾ ʪʢʘʥʠʥ ʚ ʧʨʦʙʘʭ 1ʇʊ, 

2ʇʊ, 4ʇʊ, 3ɹ ʪʘ 4ɹ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʽʟʦʣʷʮʽʾ ʯʠʩʪʠʭ 

ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʢʘʟʘʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʊʘʫʩʦʥʘ, ʱʦ ʤʽʩʪʠʪʴ 1% ʧʝʢʪʠʥʫ ʘʙʦ 0,1% ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ ʚ ʷʢʦʩʪʽ 

ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʮʠʢʣʫ ʟʘʣʽʟʘ 

ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 4.12, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʮʠʢʣʽ 

ʟʘʣʽʟʘ, ʚʠʷʚʣʝʥʦ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʦʙ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ 

ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ ʪʘ ʟʚʘʣʠʱʘ ɺʈɿ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʚʦʢʟʘʣʫ ʫ 

ʤ. ʂʠʻʚʽ (ʨʠʩ. 4.24). 
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ʈʠʩ. 4.23. ʄʘʮʝʨʘʮʽʷ ʨʦʩʣʠʥʥʦʾ ʪʘ ʛʨʠʙʥʦʾ ʪʢʘʥʠʥʠ ʢʦʥʩʦʨʮʽʫʤʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʽ 

ʩʤʽʪʪʻʟʚʘʣʠʱ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʙʣʠʟʫ ʘʝʨʦʧʦʨʪʫ ɹʦʨʠʩʧʽʣʴ ʪʘ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ 

ʘʚʪʦʟʘʚʦʜʫ 

 

 

ʈʠʩ. 4.24. ʈʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʮʠʢʣʫ ʟʘʣʽʟʘ ʚ ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʂʘʣʠʥʝʥʢʘ 

 

ɺ ʧʨʦʙʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʟʚʘʣʠʱʽ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʘʚʪʦʟʘʚʦʜʫ, 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʧʨʦʙʘʭ 2ɹ ʪʘ 4ɹ, ʧʨʦʪʝ ʚʞʝ ʧʽʩʣʷ 

1 ʧʘʩʘʞʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʮʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʚʪʨʘʯʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ 

ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʧʨʦʙ 2ʇʊ, 3ʇʊ, 5ʇʊ ʙʫʣʦ ʽʟʦʣʴʦʚʘʥʦ 

9 ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʰʪʘʤʠ 56, 57, 58, 60, 61, 65, 66, 67, 68). ɿʽ ʟʚʘʣʠʱʘ ɺʈɿ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʚʦʢʟʘʣʫ, ʧʨʦʙʠ 1ɺʈɿ, 2ɺʈɿ ʪʘ 4ɺʈɿ, ʽʟʦʣʴʦʚʘʥʦ 3 

ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʰʪʘʤʠ 62, 63, 64). 
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ɺ ʤʦʥʦʢʫʣʴʪʫʨʽ ʽʟʦʣʴʦʚʘʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʥʝ ʚʪʨʘʯʘʣʠ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʛʽʜʨʦʦʢʠʩʫ ʟʘʣʽʟʘ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ 

ʜʘʥʠʤʠ ʤʽʢʨʦʩʢʦʧʽʾ (ʨʠʩ. 4.25). 

 

 

ʈʠʩ. 4.25. ʌʘʨʙʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʨʫʢʪʫʨ ʙʘʢʪʝʨʽʡ, ʱʦ ʟʘʧʦʚʥʝʥʽ ʛʽʜʨʘʪʦʤ ʦʢʠʩʫ ʟʘʣʽʟʘ. 

ʉʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʟʙʽʣʴʰʝʥʥʷ ʏ1600. 

 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʰʪʘʤʽʚ 64 ʪʘ 65 ʥʘ ʩʝʨʝʜʦʚʠʱʽ R2A ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ 28Áʉ ʯʝʨʝʟ 72 ʛʦʜ. ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫʪʚʦʨʶʚʘʣʠ ʜʨʽʙʥʽ, ʦʧʫʢʣʽ, 

ʧʘʩʪʦʧʦʜʽʙʥʽ ʢʦʣʦʥʽʾ ʟ ʨʽʚʥʠʤ ʢʨʘʻʤ, ʤô̫ ʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʨʦʞʝʚʦʛʦ ʪʘ ʙʽʣʦʛʦ 

ʢʦʣʴʦʨʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʈʦʟʤʽʨ ʢʦʣʦʥʽʡ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 1 ʜʦ 3 ʤʤ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ 


