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ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʢʝʨʥʘ, ʢʝʨʥʦʦʪʙʦʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ, ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ, ʛʨʫʧʧʳ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʢʝʨʥʘ, ʩʦʭʨʘʥʥʦʩʪʴ ʬʣʶʠʜʦʥʘʩʳʱʝʥʠʷ. 

 

ɸʥʥʦʪʘʮʠʷ: ʕʬʬʝʢʪʠʚʥʦʝ ʚʝʜʝʥʠʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʠʩʢʝ 

ʠ ʨʘʟʚʝʜʢʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ, ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʥʦʩʠʪʝʣʝʤ ʨʝʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʜʨʘʭ ʟʝʤʣʠ.  

ʆʙʲʝʤ ʙʫʨʝʥʠʷ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 4-5 % ʦʪ 

ʦʙʱʝʡ ʧʨʦʭʦʜʢʠ ʚ ʨʘʟʚʝʜʦʯʥʦʤ ʙʫʨʝʥʠʠ ʠ 0,5-1% ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʪʦʠʤʦʩʪʴ ʙʫʨʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʦʨʦʞʝ 

ʙʫʨʝʥʠʷ ʩʧʣʦʰʥʳʤ ʟʘʙʦʝʤ.   

ʂʝʨʥ - ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ ʠ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ. ʆʪʦʙʨʘʥʥʳʡ ʢʦʣʴʮʝʚʳʤ ʟʘʙʦʝʤ ʦʙʨʘʟʝʮ ʧʦʨʦʜʳ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʝʤʥʳʭ ʥʝʜʨ, ʪʦʣʴʢʦ ʧʦʣʥʦʮʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʢʝʨʥʘ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʩʪʘʚ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʚʦʟʨʘʩʪ ʧʦʨʦʜ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʩʦʩʪʘʚʠʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʠ ʨʘʟʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʦʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʧʨʠ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʦʪʙʦʨʝ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʢʚʘʞʠʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 

70-80 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʥʝʬʪʴ ʠ ʛʘʟ, ʩʦʟʜʘʚʘʷ ʦʩʥʦʚʥʫʶ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʩʣʦʚʫʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʜʨʘʭ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʷʤʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʢʝʨʥʘ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʥʪ ʝʛʦ 

ʚʳʥʦʩʘ, ʩʪʝʧʝʥʴ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʘʚʘ, ʬʣʶʠʜʦʚ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʝʥ ʧʨʦʮʝʥʪ ʚʳʥʦʩʘ ʢʝʨʥʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʢʝʨʥʦʦʪʙʦʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʫʨʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʪʙʦʨʘ ʢʝʨʥʘ ʷʚʣʷʝʪʩʷ ʦʪʙʦʨ 

ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʢʝʨʥʘ. 

Efficiency of application of isolated core sampling technology 

Airat R. Gafiatullin  

Almetyevsk State Oil Institute 

 

Key words: solated core, drilling, information content of isolated core, core-

collecting tool, long-term storage, rocks, rock groups, representativeness of the core, 

preservation of fluid saturation. 

Annotation: Effective geological exploration in the search and exploration of 

hydrocarbon deposits, subsequent development of deposits, is impossible without a 
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detailed and timely study of the core, which is the main carrier of real information about 

the bowels of the earth. The volume of core drilling in Russia is approximately 4-5% of the 

total penetration in exploratory drilling and 0.5-1% in operational drilling. At the same 

time, the cost of drilling the interval with core sampling is several times more expensive 

than drilling with a solid face. The core is the main source and carrier of information about 

the properties of the rock. The rock sample selected by the ring face makes it possible to 

visually and directly study them. Despite the great possibilities of geophysical methods of 

exploration of the Earth's interior, only full-fledged core samples can reliably determine 

the composition, physical and mechanical properties and age of rocks, reasonably confirm 

oil and gas reserves, draw up sound projects for drilling wells and development deposits in 

general. 

In this regard, the results of core studies with its high-quality selection and 

operational processing directly at the well can provide up to 70-80% of the total amount of 

necessary information for oil and gas exploration, creating basic geological and field 

information about the subsurface. It is known that the criteria for the usefulness of the core 

are the percentage of its removal, the degree of preservation of the structure, composition, 

fluids and other properties in relation to the natural conditions of occurrence of rocks. Of 

these, the most informative is the percentage of core removal, according to which the level 

of perfection of core tools and drilling technologies is estimated. 

One of the most effective methods of core selection is the selection of isolated 

core. 

ʆʪʙʦʨ ʢʝʨʥʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ, ʪʨʝʙʫʶʱʝʡ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ ʯʘʩʪʦ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʙʫʨʝʥʠʠ ʠ ʧʦʜʲʝʤʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʝʨʥ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʪʘʢʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʝʨʥʘ, ʢʘʢ ʦʩʪʘʪʦʯʥʘʷ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʦʜʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, çʟʘʛʨʷʟʥʝʥʠʝè ʢʝʨʥʘ 

ʪʚʝʨʜʦʡ ʬʘʟʦʡ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʠʟʛʦʪʦʚʣʝʥʳ ʢʝʨʥʦʦʪʙʦʨʥʳʝ 

ʩʥʘʨʷʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʙʠʨʘʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʢʝʨʥ, ʩ ʩʦʭʨʘʥʝʥʥʦʡ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴʶ. 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʦʪʙʠʨʘʝʤʦʛʦ ʢʝʨʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʢʨʠʪʝʨʠʷʤʠ:  

ʘ) ʧʦʣʥʦʪʦʡ ʚʳʥʦʩʘ ʢʝʨʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʦʪʥʦʰʝʥʠʝʤ ʜʣʠʥʳ ʚʳʥʝʩʝʥʥʦʛʦ 

ʢʝʨʥʘ ʢ ʜʣʠʥʝ ʧʨʦʭʦʜʢʠ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ (ʨʝʡʩʘ);  

ʙ) ʩʦʭʨʘʥʥʦʩʪʴʶ ʢʝʨʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʦʭʨʘʥʝʥʠʝʤ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚ ʠʣʠ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʝʢʩʪʫʨʳ ʠ ʩʪʨʫʢʪʫʨʳ;  

ʚ) ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴʶʢʝʨʥʘ ï ʦʪʩʫʪʩʪʚʠʝʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʳʥʦʩʘ 

ʦʪʜʝʣʴʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ;  

ʛ) ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʦʥʘʩʳʱʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʩʤʘʯʠʚʘʝʤʦʩʪʠ 

ʪʚʝʨʜʦʡ ʬʘʟʳ;  

ʜ) ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʣʘʩʪʦʚʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ;  

ʝ) ʩʦʭʨʘʥʥʦʩʪʴʶ ʠʣʠ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʢʝʨʥʘ. 

ʦʜʥʦʩʝʢʮʠʦʥʥʦʛʦ 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ, ʠʟʦʣʠʨʫʶʱʠʭ, ʪʝʭʥʦʣʦʛʠʡ ʦʪʙʦʨʘ ʢʝʨʥʘ ʩʨʝʜʥʠʡ 

ʚʳʥʦʩ ʝʛʦ ʠʟ ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʜʦʩʪʠʛ 90 ï 
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95 %, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 100 %. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʘʙʫʶ ʮʝʤʝʥʪʘʮʠʶ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ, ʠʟʦʣʠʨʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʛʘʨʘʥʪʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ (ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʡ ʚʳʥʦʩ ʢʝʨʥʘ), ʩʦʭʨʘʥʝʥʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʥʝʠʩʢʘʞʝʥʥʳʭ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʪʙʦʨʘ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʢʝʨʥʘ. 

 

 

 

ʈʠʩʫʥʦʢ 1 - ʘ) ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪʙʦʨʘ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʢʝʨʥʘ; ʙ) ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʙʦʨʘ 

 

 

 

ɻʨʘʬʠʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʚʨʝʤʝʥʠ ʧʦʣʫʮʠʢʣʘ ʟʘʢʘʯʢʠ 

 

ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʣʠʨʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʦʪʙʦʨʘ ʢʝʨʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʠʣʦ ʪʨʫʜʥʦʩʪʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴʶ ʢʝʨʥʘ 

ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ ʝʝ ʚʳʥʦʩʘ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʚ ʧʣʘʩʪʘʭ ʠʟʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʚʦʟʨʦʩʣʠ ʥʘ 2,5-5,0 % 

 

0,51

0,515

0,52

0,525

0,53

0,535

0 5 10 15 20 25 30 35 40 45 50

˴
ˮ
˹
Σ
 
͒
Φ
͔
͒

 

t  ͨ ͦͯ͡ͼ͙͊͟͡Σ ͫͯͭ 



ɻɽʆʃʆɻʀʗ ʀ ɻɽʆʌʀɿʀʂɸ  

13 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʙʨʘʤʩʦʥ, ʄ. ɻ. ʄʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʙʫʨʝʥʠʶ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ 

ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʈɼ 39-2-399-80 / ʄ. ɻ. ɸʙʨʘʤʩʦʥ, ʃ. ɼ. ɹʘʣʘʥʜʠʥʘ, ʀ. 

ʀ. ɹʘʨʘʙʘʰʢʠʥ ʠ ʜʨ. ï ʄʦʩʢʚʘ, 1982. ï ʉ. 115.  

2. ɸʚʯʘʥ, ɻ. ʄ. ɺʣʠʷʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʬʠʟʠʯʝʩʠʝ ʩʚʦʡʩʪʚʘ ʧʝʩʯʘʥʠʢʦʚ. / 

ɻ. ʄ. ɸʚʯʘʥ ʠ ʜʨ. // ʩʙʦʨʥʠʢ çʈʘʟʚʝʜʦʯʥʘʷ ʛʝʦʬʠʟʠʢʘè, ʚʳʧ. 55. ï ʄ.: ʠʟʜ-ʚʦ 

çʅʝʜʨʘè, 1969.  

3. ɸʚʯʷʥ, ɻ. ʄ. ɺʨʝʤʝʥʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ 

ʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʦʙʨʘʟʮʘʭ, ʢ ʧʣʘʩʪʦʚʳʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. / ɻ. ʄ. ɸʚʯʷʥ, 

ɺ. ʄ. ɼʦʙʨʳʥʠʥ, ɺ. ʅ. ʂʫʣʠʢʦʚ. ï ʄ.: ɺʅʀʀɻʝʦʬʠʟʠʢʘ, 1980.  

4. ɸʛʘʣʘʢʦʚ, ʉ. ɽ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʚʝʨʭʥʝʤʝʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʉʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. / ʉ. ɽ. ɸʛʘʣʘʢʦʚ, ɻ. ʃ. ʈʦʟʙʘʝʚʘ // ɻʝʦʣʦʛʠʷ, 

ʛʝʦʬʠʟʠʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ï 2016 ʛ. ï ˉ6. ï ʉ. 

35ï39. 

5. ɸʣʴʙʦʤ ʧʘʣʝʪʦʢ ʠ ʥʦʤʦʛʨʘʤʤ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ï ʄ: ʅʝʜʨʘ, 1984.  

6. ɸʤʠʢʩ, ɼʞ. ʌʠʟʠʢʘ ʥʝʬʪʷʥʦʛʦ ʧʣʘʩʪʘ / ɼʞ. ɸʤʠʢʩ, ɼ. ɹʘʩʩ, ʈ. ʋʘʡʪʠʥʛ. ï ʄ: 

ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ, 1962. ï 572 ʩ.  

 

 

ʋɼʂ 553.9 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʋʉʊɸʅʆɺʂɸ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʊʈɽʑʀʅʆʉʊʆʁʂʆʉʊʀ ʇʆʈʆɼ-ʂʆʃʃɽʂʊʆʈʆɺ 

ʀ.ɸ. ʇʘʚʣʦʚ
1
, ɺ.ɸ. ɺʠʥʥʠʢʦʚ

1
, ʂ.ɸ. ʇʘʚʣʦʚ

2
 

1
ʅʀʊʋ ʄʀʉʀʉ, 

2
ʈɻʋʅɻ ʠʤ. ɻʫʙʢʠʥʘ 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
3.14alekseevich@gmail.com, evgeny.vinnikov@gmail.com, pavlov.ka2003@mail.ru 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʧʨʠ ʪʨʝʭʪʦʯʝʯʥʦʡ ʩʭʝʤʝ ʥʘʛʨʫʞʝʥʠʷ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʠʩʧʳʪʘʪʝʣʴʥʫʶ 

ʤʘʰʠʥʫ LFM-50kH ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʠʟʛʠʙ. ʆʧʠʩʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ 

ʦʜʥʦʢʨʘʪʥʳʝ, ʪʘʢ ʠ ʤʥʦʛʦʢʨʘʪʥʳʝ ʥʘʛʨʫʞʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʧʨʝʨʳʚʘʪʴ ʠʩʧʳʪʘʥʠʷ, ʥʝ ʜʦʚʦʜʷ ʦʙʨʘʟʝʮ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʨʘʟʝʮ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ 

ʠʩʧʳʪʘʥʠʷ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʦʮʝʩʩ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
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ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʧʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʷʟʢʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, 

ʪʨʝʭʪʦʯʝʯʥʳʡ ʠʟʛʠʙ, ʪʨʝʱʠʥʘ ʥʦʨʤʘʣʴʥʦʛʦ ʦʪʨʳʚʘ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ. 

ɺɺɽɼɽʅʀɽ 

ɻʦʨʥʳʝ ʧʦʨʦʜʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʤʘʩʩʠʚ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʞʠʤʘʶʱʠʭ ʥʘʛʨʫʟʦʢ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʠʟʤʝʥʷʶʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʅɼʉ) ʤʘʩʩʠʚʘ [1], ʬʦʨʤʠʨʫʷ ʚ 

ʥʝʤ ʪʘʢʞʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʠ ʠʟʛʠʙʘʶʱʠʝ ʥʘʛʨʫʟʢʠ.  ʅʝʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʅɼʉ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʣʠ ʢ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʘʚʘʨʠʷʤ 

[2]. ʂʘʢʠʤʠ ʙʳ ʥʠ ʙʳʣʠ ʬʦʨʤʠʨʫʝʤʳʝ ʥʘʛʨʫʟʢʠ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣ ʪʝʨʷʝʪ ʩʚʦʶ ʩʧʣʦʰʥʦʩʪʴ. ʅʘʨʫʰʝʥʠʝ ʩʧʣʦʰʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʨʦʞʜʝʥʠʷ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʱʠʥ. ʆʮʝʥʢʘ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʣʘʩʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʧʣʘʩʪ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʣʝʞʠ [3]. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ (ɻʈʇ), ʧʦʚʳʰʘʶʱʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ, ʦʩʥʦʚʘʥʦ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʤʝʭʘʥʠʢʠ ʪʨʝʱʠʥ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʨʦʩʪʫ ʪʨʝʱʠʥ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʧʨʦʯʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʪʝʨʠʘʣʘ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʜʘʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ K IC [4].  

ɸʂʊʋɸʃʔʅʆʉʊʔ 

ʆʧʠʩʘʥʥʘʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʪʝʭʥʠʢʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʛʦʜʥʷ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʈʌ ʥʝʪ ʜʦʢʫʤʝʥʪʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ [5]. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʘʨʘʤʝʪʨ K IC ʚʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʝʨʚʠʩʥʳʝ ʧʘʢʝʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʧʠʩʳʚʘʝʤʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʢʦʩʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʩʩʣʝʜʦʚʘʪʴ ʜʨʫʛʠʝ 

ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

[6]. ʊʘʢ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʛʨʫʟʢʘʭ 

ʦʧʨʝʜʝʣʷʝʪ ʠʥʞʝʥʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʧʨʷʤʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʦʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʦʙʨʘʟʮʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʟʘʤʝʥʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘ ʥʝʧʨʷʤʦʝ ʨʘʩʪʷʞʝʥʠʝ, ʪʘʢʠʤʠ ʢʘʢ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʠʟʛʠʙ ʧʦ ʪʨʝʭʪʦʯʝʯʥʦʡ ʩʭʝʤʝ [7]. ʇʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʥʘʛʨʫʞʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ [8]. 

ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʳʭ ʠʩʧʳʪʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ-

ʢʦʣʣʝʢʪʦʨʦʚ. ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʩʣʝʜʥʠʭ ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʷʪ ʦʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʱʠʥ. ʈʘʩʯʝʪ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʨʝʟʝʨʚʫʘʨʘ, ʘ ʪʘʢʞʝ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʟʘʣʝʞʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [9]. 
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ʋʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʢʦʪʦʨʦʝ ʠʜʝʪ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ɸ ʠʤʝʥʥʦ, ʧʦʷʚʣʝʥʠʝ 

ʠ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʪʝʨʤʠʯʝʩʢʦʝ ʟʘʚʦʜʥʝʥʠʝ [3]. ʇʦʵʪʦʤʫ ʚʘʞʥʘ 

ʦʮʝʥʢʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʪʝʨʤʠʯʝʩʢʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ [10-13]. 

ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʚʷʟʘʥʦ ʩ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚ 

ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʩʪʬʘʢʪʫʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʤʦʡ 

ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʦʙʨʘʟʮʘ, ʧʦʜʚʝʨʛʘʶʱʝʤʫʩʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʪʝʧʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ʆʇʀʉɸʅʀɽ ʃɸɹʆʈɸʊʆʈʅʆʁ ʋʉʊɸʅʆɺʂʀ 

ʋʩʪʨʦʡʩʪʚʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ 

ʦʧʨʝʜʝʣʝʥʠʷ K IC, ʯʝʪʳʨʝ ʠʟ ʥʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʙʱʝʩʪʚʦʤ ʧʦ 

ʤʝʭʘʥʠʢʝ ʛʦʨʥʳʭ ʧʦʨʦʜ (ISRM), ʦʜʥʘʢʦ ʚ ʵʪʠʭ ʮʝʣʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ 

ʤʝʪʦʜʠʢʠ ʜʣʷ ʤʝʪʘʣʣʦʚ ʠ ʢʝʨʘʤʠʢʠ [14]. 

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ 

ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʩʝʨʠʠ LFM ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 50kH ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʧʘʥʠʠ Walter+Bai AG (ʐʚʝʡʮʘʨʠʷ). ʋ ʜʘʥʥʦʡ ʤʘʰʠʥʳ ʝʩʪʴ ʩʠʩʪʝʤʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʪʨʝʱʠʥ 

ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʊʘʢʞʝ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʥʘʛʨʫʞʝʥʠʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫʩʪʘʣʦʩʪʥʳʭ ʪʨʝʱʠʥ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ. ɼʘʥʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʦʣʝʟʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʤʠʢʨʦʜʝʬʝʢʪʦʚ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʟʮʘ, ʩʢʦʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʜʥʦʡ ʟʦʥʝ ʯʨʝʚʘʪʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʙʣʘʩʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʚʷʟʘʥʦ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʧʝʨʝʥʝʩʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʊʘʢʦʝ 

ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ çʵʬʬʝʢʪʦʤ ʧʘʤʷʪʠè [15]. ʇʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʨʝʭʪʦʯʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʫʩʪʘʥʦʚʢʘ ʢʨʝʧʠʪʩʷ ʢ ʪʨʘʚʝʨʩʘʤ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ. 

ʋʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʢʦʞʫʭ ʠ ʩʧʦʩʦʙʥʘ ʬʦʨʤʠʨʦʚʘʪʴ 

ʪʝʧʣʦʚʦʝ ʧʦʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʧʠʩʳʚʘʝʤʘʷ ʫʩʪʘʥʦʚʢʘ 

ʪʨʝʙʫʝʪ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʦʙʨʘʟʮʦʚ ʚ ʚʠʜʝ ʙʘʣʦʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʜʣʠʥʦʡ (L) 90 

ʤʤ, ʰʠʨʠʥʦʡ (b) 20 ʤʤ ʠ ʪʦʣʱʠʥʦʡ (t) 10 ʤʤ ʩ ʧʨʦʧʠʣʦʤ, ʠʤʠʪʠʨʫʶʱʠʤ ʢʨʘʝʚʫʶ 

ʪʨʝʱʠʥʫ ʚ ʩʝʨʝʜʠʥʝ ʦʙʨʘʟʮʘ ʛʣʫʙʠʥʦʡ (h) 7 ʤʤ, ʰʠʨʠʥʦʡ (e) ʥʝ ʙʦʣʝʝ 1.2 ʤʤ, ʯʝʨʪʝʞ 

ʦʙʨʘʟʮʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 
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ʈʠʩʫʥʦʢ 1 ï ʏʝʨʪʝʞ ʦʙʨʘʟʮʘ ʜʣʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʪʨʝʭʪʦʯʝʯʥʦʡ ʩʭʝʤʝ ʥʘʛʨʫʟʢʠ 

 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʪʨʝʭʪʦʯʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʥʘʛʨʝʚʦʤ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ-ʙʘʣʦʢ ʩ ʥʘʜʨʝʟʦʤ ʛʦʨʥʳʭ ʧʦʨʦʜ  
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ʆʙʨʘʟʝʮ 1 ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʦʧʦʨʘʤʠ 2 ʠ 3. ʆʧʦʨʳ 2 

ʚ̫ʣʷʶʪʩʷ ʩʪʘʪʠʯʥʳʤʠ ʠ ʢʨʝʧʷʪʩʷ ʢ ʥʠʞʥʝʡ ʪʨʘʚʝʨʩʝ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʥʘʛʨʫʟʢʘ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʦʧʦʨʫ 3 ʚʚʝʨʭ, 

ʢʦʪʦʨʘʷ ʢʨʝʧʠʪʩʷ ʢ ʚʝʨʭʥʝʡ ʪʨʘʚʝʨʩʝ, ʩʦʝʜʠʥʝʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʠ ʯʝʨʝʟ ʠʟʤʝʨʠʪʝʣʴ 

ʩʠʣʳ 4 ʩ ʙʣʦʢʦʤ ʥʘʛʨʫʞʝʥʠʷ 5 ʠ ʜʘʪʯʠʢʦʤ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʭʥʝʡ ʪʨʘʚʝʨʩʳ 6. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʚʳʭʦʜʳ ʜʘʪʯʠʢʦʚ 4 ʠ 6 ʩʦʝʜʠʥʝʥʳ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʚʭʦʜʘʤʠ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ 7, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʝʜʠʥʝʥ ʩ ʙʣʦʢʦʤ ʥʘʛʨʫʞʝʥʠʷ 5. ɹʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ 7 ʧʝʨʝʜʘʝʪ ʬʠʢʩʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ 

8, ʩ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʥʘʛʨʫʟʢʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘ ʢʦʤʧʴʶʪʝʨʝ 8 ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ 

ʜʘʪʯʠʢʦʚ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ, ʧʦʢʘʟʳʚʘʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ (ʚʝʣʠʯʠʥʳ 

ʩʤʝʱʝʥʠʷ ʚʝʨʭʥʝʡ ʪʨʘʚʝʨʩʳ) ʦʪ ʦʢʘʟʳʚʘʝʤʦʡ ʥʘʛʨʫʟʢʠ, ʠʟʤʝʨʷʝʤʦʡ ʩ ʪʦʯʥʦʩʪʴʶ 0,01 

ʢH. ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 9, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʢʝʨʘʤʠʢʠ ʠ ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʚʦʛʥʫʪʳʭ ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ 

ʦʪ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ. ʃʘʙʦʨʘʪʦʨʥʳʡ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ 10, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ 9, ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʘʚʘʝʤʦʛʦ ʪʦʢʘ, ʪʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʨʝʞʠʤʦʤ 

ʥʘʛʨʝʚʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʦʥʪʨʦʣʴ ʥʘʛʨʝʚʘ ʚʦʟʤʦʞʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʝʪʨʘ, 

ʚr ʚʝʜʝʥʥʦʛʦ ʟʘ ʧʨʝʜʝʣʳ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʢʦʞʫʭʘ, ʩ ʧʦʤʝʱʝʥʥʦʡ ʥʘ ʦʙʨʘʟʝʮ 

ʪʝʨʤʦʧʘʨʦʡ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʫʩʪʘʥʦʚʢʠ. ʇʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʩʪʦʚʳʝ 

ʦʙʨʘʟʮʳ, ʠʟʫʯʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʦʧʠʩʳʚʘʝʤʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɺ ʪʘʢʠʭ 

ʦʙʨʘʟʮʘʭ ʚʳʩʚʝʨʣʠʚʘʝʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʚ ʢʦʪʦʨʦʝ ʧʦʤʝʱʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʪʝʨʤʦʧʘʨʘ, ʜʨʫʛʘʷ ʪʝʨʤʦʧʘʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. ʉ ʧʦʤʦʱʴʶ 

ʪʘʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʧʨʦʛʨʝʚʘ ʦʙʨʘʟʮʘ ʜʦ 

ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʩʝʪʠ, ʘ 

ʪʘʢʞʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚ ʢʘʤʝʨʝ. ʏʝʨʪʝʞ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʢʦʞʫʭʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

3. 
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ʈʠʩʫʥʦʢ 3 ï ʏʝʨʪʝʞ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʢʦʞʫʭʘ 

 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʠʟʦʙʨʘʞʝʥ ʯʝʨʪʝʞ ʫʩʪʘʥʦʚʢʠ ʩ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʤ ʢʦʞʫʭʦʤ. 
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ʈʠʩʫʥʦʢ 4 ï ʏʝʨʪʝʞ ʫʩʪʘʥʦʚʢʠ ʩ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʤ ʢʦʞʫʭʦʤ 

 

ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ (ʇʆ) DION Pro ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʤʝʱʝʥʠʷ ʚʝʨʭʥʝʡ 

ʪʨʘʚʝʨʩʳ ʠ ʧʨʠʣʘʛʘʝʤʦʡ ʥʘʛʨʫʟʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʤʦʞʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʚ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ, ʯʪʦ ʟʘʤʝʪʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩʦ ʩʪʦʨʦʥʥʠʤ ʇʆ ʜʣʷ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʁ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʠʟʚʝʩʪʥʷʢʘ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʙʦʚʘʥʠʡ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ 

ʥʘʛʨʝʚʘ ʦʙʨʘʟʮʘ. 
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ʈʠʩʫʥʦʢ 5 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʚʝʩʪʥʷʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ) ʠ 

ʚʥʫʪʨʠ (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ) ʦʙʨʘʟʮʘ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʬʪʦʨʦʧʣʘʩʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 260C, ʘ ʪʘʢʞʝ ʦʧʘʩʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʩʥʠʞʘʶʱʝʛʦ ʧʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ [16]. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠʩʧʳʪʘʥʠʡ, ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [17]: 

 
1/2
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ʛʜʝ ὖ ï ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, ʅ; ὰ ï ʛʣʫʙʠʥʘ ʧʨʦʧʠʣʘ, ʤ; ὸ ï ʪʦʣʱʠʥʘ ʦʙʨʘʟʮʘ, ʤ; ὦ 

ï ʰʠʨʠʥʘ ʦʙʨʘʟʮʘ, ʤ. 

ɹʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ὣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʦʙʨʘʟʮʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
2 3 4

'

4 1.93 3.07 14.53 25.11 25.8
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Y
b b b b
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ç ÷ ç ÷ ç ÷ ç ÷
 (2) 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ 16 ʦʙʨʘʟʮʦʚ ʠʟʚʝʩʪʥʷʢʘ. ʅʘ ʨʠʩʫʥʢʝ 6 

ʠʟʦʙʨʘʞʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʠʟʚʝʩʪʥʷʢʘ ʧʨʠ 

ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥ ʪʨʝʥʜ ʠʭ ʠʟʤʝʥʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 6 ï ʊʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʠʟʚʝʩʪʥʷʢʘ ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 

ɿɸʂʃʖʏɽʅʀɽ 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥʳ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ɻʈʇ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʨʝʱʠʥ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʶ 

ʩʪʘʨʳʭ ʪʨʝʱʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴʶ ʛʦʨʥʦʡ ʧʦʨʦʜʳ. ʇʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ɻʈʇ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʘ ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʪʨʝʭʪʦʯʝʯʥʦʡ ʩʭʝʤʝ ʥʘʛʨʫʟʢʠ, ʮʝʣʴ ʢʦʪʦʨʳʭ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ. 

ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʪʘʨʠʨʦʚʢʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ 

ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥʘʭ ʪʝʤʧʝʨʘʪʫʨ ʦʙʨʘʟʮʘ. 

ɸʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʱʥʦʩʪʠ ʪʦʢʘ ʚ ʩʝʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʮʘ ʠ ʚʥʫʪʨʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ ʧʨʦʚʦʮʠʨʫʝʪʩʷ 

ʙʦʣʴʰʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ ʚ ʦʙʨʘʟʮʝ, ʯʪʦ ʚʣʝʯʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʠʣʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 6 

ʪʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʥʠʞʝʥʠʠ K IC ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʮʦʚ ʠʟʚʝʩʪʥʷʢʘ. ʇʦʤʠʤʦ 

ʛʣʘʚʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʩ ʦʙʨʘʟʮʘʤʠ ʠʟ ʧʦʨʦʜ-

ʢʦʣʣʝʢʪʦʨʦʚ, ʥʘʩʳʱʝʥʥʳʭ ʬʣʶʠʜʦʤ ʚ ʨʘʟʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʣʷʭ. 
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ʂʆʆʈɼʀʅɸʊ ʄɽʉʊʆʇʆʃʆɾɽʅʀʗ ʉʂɺɸɾʀʅ ɼʃʗ ɹʋʈɽʅʀʗ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʟʘʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʛʠʧʦʪʝʟ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʧʨʠʨʦʜʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʦʥʪʫʨʠʚʘʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʵʪʘʧʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ 

ʧʨʦʚʦʜʠʪʩʷ ʦʙʰʠʨʥʳʡ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʝʥʳ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʛʨʘʚʠʤʝʪʨʠʷ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʲʝʤʢʠ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ. ɺʩʝ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʪʘʧʘ, ʚʢʣʶʯʘʷ ʚʳʷʚʣʝʥʠʝ ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʘʩʧʝʢʪʳ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʨʘʙʦʪ, ʠ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ 

ʙʫʨʝʥʠʷ ʦʧʦʨʥʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʧʝʨʝʯʠʩʣʝʥʥʳʡ ʚʳʰʝ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʪʚʝʨʞʜʘʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

(ʅʇʉɿ), ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʙʳ ʙʦʣʝʝ ʪʦʯʥʦ ʟʘʜʘʚʘʪʴ 

ʢʦʦʨʜʠʥʘʪʳ ʦʧʦʨʥʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʫʯʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʘʥʦʤʘʣʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʩʠʛʥʘʣʘʭ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɸʥʦʤʘʣʠʠ ʚ ʩʧʝʢʪʨʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ 

ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʦʙʲʷʩʥʷʶʪ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʩʧʝʢʪʨʝ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʥʘʜ 

ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʟʘʣʝʞʘʤʠ. 

ɸʚʪʦʨʳ ʧʝʨʚʦʡ ʛʠʧʦʪʝʟʳ [3] ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʠ ʛʘʨʤʦʥʠʯʝʩʢʦʤ 

ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʥʝʬʪʝʛʘʟʦʚʘʷ ʟʘʣʝʞʴ (ʅɻɿ) ʤʦʞʝʪ 
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ʧʝʨʝʡʪʠ ʚ ʩʦʩʪʦʷʥʠʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʠʣʠ "ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʭʘʦʩʘ". ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʛʝʦʘʢʫʩʪʠʯʝʩʢʦʝ ʧʦʣʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

ʥʘʜ ʅɻɿ, ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʩʣʫʯʘʡʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʚ 

ʟʦʥʝ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʜʘʥʥʦʡ ʟʘʣʝʞʠ [1]. 

ɸʚʪʦʨʳ ʚʪʦʨʦʡ ʛʠʧʦʪʝʟʳ [2], ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʯʝʨʝʟ ʥʝʬʪʝʛʘʟʦʚʳʝ ʟʘʣʝʞʠ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʬʦʨʤʝ ʩʜʚʠʛʘ 

ʯʘʩʪʦʪʥʳʭ ʧʠʢʦʚ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʦʤʘʣʠʷ ʚ ʩʧʝʢʪʨʝ ʩʠʛʥʘʣʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 5 ɻʮ (ʨʠʩ. 1), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʛʠʧʦʪʝʟʳ. 

 

ʈʠʩʫʥʦʢ 1. ʉʧʝʢʪʨʳ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʟʘʣʝʞʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʦʤʦʛʘʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʜʦʙʳʯʠ ʥʝʬʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʩʦʯʝʪʘʪʴ ʩ ʜʨʫʛʠʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʘ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʜʦʙʳʯʠ. ɺʘʞʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʙʨʘʱʝʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, 

ʷʚʣʷʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 2D ʠ 3D ʬʦʨʤʘʪʘʭ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ. ɺ ʜʘʥʥʳʭ 

ʩʝʛʤʝʥʪʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʫʝʤʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʠ ʩʪʘʪʴʷ ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʫʪʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʉʘʤɻʊʋ ʚʥʝʜʨʷʶʪ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʂʦʤʧʘʥʠʠ ʇɸʆ ʅʂ çʈʦʩʥʝʬʪʴè ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ:  çʈʅ-ʉʠʛʤʘè, çʈʅ-

ʂʀʅè, çʈʅ-ʂʀʄè, çʈʅ-ɻʝʦʩʠʤè, çʈʅ-ɻʨʠʜè. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʛʘʟʦʚʘʷ ʩʬʝʨʘ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʙʫʨʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ. 

 

ʇʨʦʰʝʜʰʠʝ ʛʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʟʘʤʝʱʝʥʠʷ 

ʠʤʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ ʮʝʣʦʤ ʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʦʙʲʝʢʪʦʚ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʂʀʀ) ʚ 

ʯʘʩʪʥʦʩʪʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʈʦʩʩʠʷ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʚʚʦʟʠʪʴ ʙʦʣʴʰʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʚʳʰʘʷ ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ. ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʦʬʪʚʝʨʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʦʠʟʚʦʜʷʱʠʭ ʩʦʙʩʪʚʝʥʥʦʝ ʇʆ, ʙʳʣʦ ʚʳʜʝʣʝʥʦ, ʯʪʦ 

Microsoft, SAP ʠ Oracle ʷʚʣʷʣʠʩʴ ʤʦʥʦʧʦʣʠʩʪʘʤʠ ʚ ʧʦʩʪʘʚʢʘʭ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. 

SAP ʟʘʥʠʤʘʣʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʀʊ-ʨʝʰʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ Oracle ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ 

ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, Oracle ʧʨʝʜʦʩʪʘʚʣʷʣ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʠ 

ʧʨʝʜʣʘʛʘʣ ʘʨʝʥʜʫ ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɺ ʩʚʷʟʠ ʩ ʫʭʦʜʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ 30 ʤʘʨʪʘ 2022 ʛʦʜʘ 

ʙʳʣ ʧʦʜʧʠʩʘʥ ʫʢʘʟ ˉ 166 çʆ ʤʝʨʘʭ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, ʟʘʧʨʝʱʘʶʱʠʡ ʛʦʩʟʘʢʘʟʯʠʢʘʤ ʟʘʢʫʧʘʪʴ ʠʥʦʩʪʨʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʨʦʬʠʣʴʥʳʤ 

ʚʝʜʦʤʩʪʚʦʤ. ɺ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʵʢʩʧʦʨʪʥʦʤ 

ʩʝʢʪʦʨʝ. ʅʝʬʪʝʛʘʟʦʚʘʷ ʠʥʜʫʩʪʨʠʷ, ʘ ʪʘʢʞʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ 

ʮʝʣʦʤ, ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʬʝʨʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʈʦʩʩʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʠʥʦʩʪʨʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ Aspen Technology, Inc. (ʉʐɸ), Baker Hughes (ʉʐɸ), Halliburton (ʉʐɸ), 

Honeywell International, Inc. (ʉʐɸ),  Schlumberger (ʉʐɸ), Weatherford (ʉʐɸ), Aker 

Solutions (ʅʦʨʚʝʛʠʷ), Roxar (ʅʦʨʚʝʛʠʷ), TechnipFMC (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), Schneider 

Electric (ʌʨʘʥʮʠʷ), C.A.T. Oil (ɸʚʩʪʨʠʷ), Calfrac (ʂʘʥʘʜʘ) [1]. 

 

"ʈʦʩʥʝʬʪʴ" ʦʧʝʨʘʪʠʚʥʦ ʩʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʩʘʥʢʮʠʦʥʥʳʝ ʧʨʝʛʨʘʜʳ, ʢʦʪʦʨʳʝ 

ʦʛʨʘʥʠʯʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʠʚ ʧʝʨʚʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʠʤʫʣʷʪʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ çʈʅ-ɻʈʀɼè. 

ʆʩʥʦʚʥʳʤʠ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ECLIPSE/INTERSECT (Schlumberger, ʉʐɸ) ʠ Tempest MORE (Emerson/Roxar, 

ʉʐɸ/ʅʦʨʚʝʛʠʷ). 

 

ʉ ʮʝʣʴʶ ʫʢʨʝʧʣʝʥʠʷ ʧʦʣʠʪʠʢʠ ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʷ 

"ʈʦʩʥʝʬʪʴ" ʬʠʥʘʥʩʠʨʫʝʪ ʠʥʠʮʠʘʪʠʚʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʧʣʘʩʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ "ʈʦʩʥʝʬʪʴ" ʫʞʝ ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʣʥʦʡ 

ʣʠʥʝʡʢʦʡ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ. ʇʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʧʦʣʫʯʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʙʦʪʘʭ [2-3].  
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ʊʘʙʣʠʮʘ 1  

ʇʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
ˉ ʅʘʟʚʘʥʠʝ ʌʫʥʢʮʠʠ 

1 çʈʅ-ʉʀɻʄɸè ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʚʦʣʘ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥʳ. 

2 çʈʅ-ɻɽʆʉʀʄè ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ. 

3 çʈʅ-ʂʀʅè ʆʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

ɸʥʘʣʠʟ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠ 

ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ. ɺʳʛʨʫʟʢʘ ʙʦʣʝʝ ʯʝʤ ʧʦ 400 ʧʘʨʘʤʝʪʨʘʤ. 

4 çʈʅ-ʂʀʄè ʉʦʟʜʘʥʠʝ, ʨʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʪʨʝʭʤʝʨʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

ECLIPSE ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʧʦʚʝʜʝʥʠʷ ʧʣʘʩʪʦʚ, ʚʢʣʶʯʘʷ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʯʝʨʥʦʡ ʥʝʬʪʠ, ʩʫʭʦʛʦ 

ʛʘʟʘ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʦʚ ʩ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʪʷʞʝʣʦʡ ʥʝʬʪʠ. INTERSECT ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʮʝʥʥʳʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʩʠʤʫʣʷʪʦʨ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʨʠ ʦʮʝʥʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʦ ʩʣʦʞʥʦʡ 

ʛʝʦʣʦʛʠʝʡ ʠ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ. Tempest ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʳʤ ʥʘʙʦʨʦʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʊʘʢʞʝ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʬʝʨʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ Geoplat Pro-G ʦʪ ʢʦʤʧʘʥʠʠ "ɻʨʠʜ-ʇʦʠʥʪ ɼʘʡʥʘʤʠʢʩ" ʠ 

ʤʦʜʫʣʴ "ɼʠʟʘʡʥʝʨ ʛʝʦʣʦʛʠʠ" ʜʣʷ ʇʂ tNavigator ʦʪ "ʈʦʢ ʌʣʦʫ ɼʠʥʘʤʠʢʩ". ʈʦʩʩʠʡʩʢʘʷ 

ʢʦʤʧʘʥʠʷ "ɻʨʠʜ-ʇʦʠʥʪ ɼʘʡʥʘʤʠʢʩ" ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʧʨʦʛʨʘʤʤʥʫʶ 

ʧʣʘʪʬʦʨʤʫ Geoplat-Pro, ʚʢʣʶʯʘʶʱʫʶ, ʧʦʤʠʤʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʤʫʣʷʪʦʨʘ, ʪʘʢʞʝ 

ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʢʘʢ Geoplat Pro-S ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ Geoplat Pro-RS 

ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʘʥʠʷ ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè, ʚ ʯʘʩʪʥʦʩʪʠ, ʆʆʆ çʈʅ-

ɹʘʰʅʀʇʀʥʝʬʪʴè ʫʩʧʝʰʥʦ ʠʥʪʝʛʨʠʨʦʚʘʣʘ ʩʚʦʠ ʨʘʟʨʘʙʦʪʢʠ, ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ, 

ʪʘʢ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʝʦʜʦʣʝʚ ʩʝʨʴʝʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʠʜʝ 

ʩʘʥʢʮʠʡ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʤʢʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʟʙʠʨʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʮʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʙʫʨʠʣʴʥʳʝ ʪʨʫʙʳ, ʙʫʨʠʣʴʥʳʡ ʟʘʤʦʢ, ʨʝʟʴʙʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʢʚʘʞʠʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘʤʠʯʥʳʤ ʨʝʞʠʤʦʤ ʥʘʛʨʫʟʦʢ ʥʘ ʚʩʶ ʜʣʠʥʫ ʙʫʨʠʣʴʥʳʡ ʢʦʣʦʥʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʨʝʩʫʨʩ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʘʚʘʨʠʡ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʵʪʦ ʩʣʦʤ ʪʨʫʙ ʧʦ 

ʨʝʟʴʙʦʚʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʤʫʬʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʠ ʨʘʟʨʫʰʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʨʝʟʴʙʦʚʦʡ ʯʘʩʪʠ ʪʨʫʙʳ.  
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ɺ ʭʦʜʝ ʙʫʨʝʥʠʷ ʙʫʨʠʣʴʥʘʷ ʢʦʣʦʥʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʠʙʨʘʮʠʡ, ʯʪʦ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʧʘʩʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʜʝʬʝʢʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʠʙʨʘʮʠʷʤʠ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ 

ʵʣʝʤʝʥʪʦʚ ʢʦʣʦʥʥʳ. 

ɺʠʙʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʠʟʙʝʞʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ ʚʠʙʨʘʮʠʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʣʦʥʥʫ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʸ 

ʨʘʟʨʫʰʝʥʠʶ. 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʝʚʳʭ ʥʘʛʨʫʟʦʢ, ʢʘʢ ʨʘʩʪʷʞʝʥʠʷ, ʪʘʢ ʠ ʩʞʘʪʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʷʞʝʥʠʡ ʠʟʛʠʙʘ ʥʘ ʟʘʤʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʶʯʝʚʫʶ ʟʘʜʘʯʫ, ʢʘʩʘʶʱʫʶʩʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. ʆʩʝʚʳʝ 

ʨʘʩʪʷʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʜʦʣʴ ʙʫʨʠʣʴʥʦʡ 

ʪʨʫʙʳ ʠ ʧʨʠʚʦʜʷʱʝʡ ʢ ʝʝ ʫʜʣʠʥʝʥʠʶ ʠʣʠ ʩʞʘʪʠʶ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʳʚʫ ʟʘʤʢʦʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. ʅʘʧʨʷʞʝʥʠʷ ʠʟʛʠʙʘ ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʥʘ ʟʘʤʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʧʦʧʝʨʝʯʥʳʝ ʥʘʛʨʫʟʢʠ, ʚʳʟʳʚʘʶʱʠʝ ʠʟʛʠʙ ʙʫʨʠʣʴʥʦʡ ʪʨʫʙʳ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʥʘʢʣʦʥʝ ʠʣʠ ʢʨʠʚʠʟʥʝ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ. 

ʇʦʚʳʰʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠʟʛʠʙʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ 

ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. 

ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʦʙʲʝʢʪʘ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ 

ʦʙʲʝʢʪʘ ʩ ʟʘʜʘʥʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʪʘʢʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʫʩʪʘʥʦʚʢʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʄʂʕ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʠ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʄʂʕ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʫʨʦʚʝʥʴ ʜʝʬʦʨʤʘʮʠʡ ʠ ʦʨʠʝʥʪʘʮʠʶ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʘʚʠʘʮʠʦʥʥʘʷ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ, 

ʩʪʨʦʠʪʝʣʴʥʘʷ, ʥʝʬʪʝʛʘʟʦʚʘʷ ʠ ʜʨʫʛʠʝ. ɺ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʄʂʕ 

ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ 

ʚʳʷʚʣʝʥʠʷ ʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

ɺ ʭʦʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ 

ʩʦʦʪʥʦʰʝʥʠʷ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʟʘʤʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʦʢ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʝ ʜʣʷ ʝʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [4]. 

ʌʦʨʤʘ ʟʘʤʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʥʠʯʝʩʢʠʝ ʨʝʟʴʙʳ, ʪʘʢʠʝ ʢʘʢ American Petroleum Institute (API) ʠ 

ɻʆʉʊ 633-80 "ʈʝʟʴʙʳ ʢʦʥʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ. ɼʦʧʫʩʢʠ ʠ ʢʦʥʪʨʦʣʴ", ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ. 

ʄʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʫʨʠʣʴʥʳʭ 

ʪʨʫʙ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʜʘʶʱʝʡʩʷ ʧʨʦʯʥʦʩʪʴʶ ʠ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʢʦʨʨʦʟʠʠ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʳʙʦʨʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʩʧʣʘʚʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʫʛʣʝʨʦʜʝ ʠ 

ʭʨʦʤʝ, ʪʘʢʠʝ ʢʘʢ 40ʍ, 40ʍʅ, 38ʍʄʖɸ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ. 
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ʈʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʚʢʣʶʯʘʷ ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʥʘʛʨʫʟʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʠ ʩʯʠʪʘʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʥʘʛʨʫʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ ʢʘʢ ʨʘʜʠʘʣʴʥʳʝ, 

ʪʘʢ ʠ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʜʘʚʣʝʥʠʡ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʟʘʤʦʢ ʪʠʧʘ ɿʅ. 

 

ʈʠʩʫʥʦʢ 1 - ʏʝʨʪʸʞ ʥʠʧʧʝʣʷ ʟʘʤʢʦʚ ʪʠʧʦʚ ɿʅ, ɿʐ ʠ ɿʋ 

 

 

ʈʠʩʫʥʦʢ 2 - ʏʝʨʪʸʞ ʤʫʬʪʳ ʟʘʤʢʦʚ ʪʠʧʦʚ ɿʅ, ɿʐ ʠ ɿʋ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 3D-ʤʦʜʝʣʴ ʙʫʨʠʣʴʥʦʛʦ 

ʟʘʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SolidWorks. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʨʦʬʠʣʴ ʤʫʬʪʳ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʟʘʪʝʤ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ 3D-ʤʦʜʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ Extrude Boss/Base. 

ɸʥʘʣʦʛʠʯʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʧʦʚʪʦʨʝʥ ʜʣʷ ʥʠʧʧʝʣʷ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʝ ʜʝʪʘʣʠ 

ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Lofted Boss/Base. ɼʣʷ ʫʩʢʦʨʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ ʛʝʦʤʝʪʨʠʷ ʤʦʜʝʣʠ ʙʳʣʘ ʫʧʨʦʱʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʵʪʦ ʥʝ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 3 - ɿʘʤʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʠʧʘ ɿʅ ʚ ʨʘʟʨʝʟʝ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʚʳʙʨʘʥ ʩʧʣʘʚ 40ʍ. ʇʨʦʯʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʠ 

ʉʚʦʡʩʪʚʦ ɿʥʘʯʝʥʠʝ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 2,14ʝ+11 ʅ/ʤ
2
 

ʂʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,3  

ʄʦʜʫʣʴ ʩʜʚʠʛʘ 8,5*10
10

 ʅ/ʤ
2
 

ʄʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ 7820 ʢʛ/ʤ
3
 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ 
9,4*10

8
 ʅ/ʤ

2
 

ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 8*10
8
 ʅ/ʤ

2
 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʛʨʫʟʦʢ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʟʘʤʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʦʩʝʚʳʭ ʥʘʛʨʫʟʦʢ ʠ ʥʘʛʨʫʟʦʢ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ. 

 

ʈʠʩʫʥʦʢ 4 - ɺʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 
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ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʟʘʤʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʨʝʟʴʙʘ ʥʠʧʧʝʣʷ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʤʝʥʴʰʝʡ ʜʝʬʦʨʤʘʮʠʠ, ʯʝʤ ʪʝʣʦ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʨʝʟʴʙʳ ʥʠʧʧʝʣʷ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʨʝʟʴʙʫ 

ʥʠʧʧʝʣʷ ʧʨʠʭʦʜʷʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ, ʝʩʣʠ ʧʨʝʚʳʰʝʥ 

ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʦʯʥʦʩʪʴ ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, 

ʫʯʠʪʳʚʘʷ ʚʩʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ 

ʨʝʟʴʙʫ ʥʠʧʧʝʣʷ. 

 
 

 
 

 

 

ʈʠʩʫʥʦʢ 5 - ɺʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʥʠʧʧʝʣʷ 

ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʞʠʤʘʶʱʠʭ ʦʩʝʚʳʭ ʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʦʩʝʚʳʭ ʥʘʛʨʫʟʦʢ. 

 

ʈʠʩʫʥʦʢ 6 - ɺʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʞʘʪʠʠ ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɼʝʬʦʨʤʘʮʠʷ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʩʞʘʪʠʠ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ ʦʩʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʧʝʨʝʥʦʩʠʪ ʫʧʦʨʥʳʡ ʪʦʨʝʮ. 
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ʈʠʩʫʥʦʢ 7 - ɺʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʠ ʤʫʬʪʳ ʠ ʥʠʧʧʝʣʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʞʘʪʠʠ ʟʘʤʢʦʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʛʠʙʘʶʱʠʭ ʥʘʛʨʫʟʦʢ. 

 
ʈʠʩʫʥʦʢ 8 - ɼʠʘʛʨʘʤʤʘ ʩʤʝʱʝʥʠʝ ʟʘʤʢʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʟʛʠʙʘʶʱʠʭ ʥʘʛʨʫʟʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟʛʠʙʘʶʱʠʭ ʥʘʛʨʫʟʦʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʨʝʟʴʙʦʚʦʤ ʩʦʝʜʠʥʝʥʠʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʨʝʟʴʙʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʠʟʛʠʙʘʶʱʠʤ ʥʘʛʨʫʟʢʘʤ, ʯʝʤ ʜʨʫʛʠʝ 

ʫʯʘʩʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʩʯʝʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪʦʨ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ 

ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʠʟʛʠʙʘʶʱʠʭ ʥʘʛʨʫʟʢʘʭ. 
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ʈʠʩʫʥʦʢ 9 - ɺʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʠ ʥʠʧʧʝʣʷ ʠ ʤʫʬʪʳ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʟʛʠʙʘʶʱʠʭ 

ʥʘʛʨʫʟʢʘʭ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʠ 

ʥʘʧʨʷʞʝʥʠʷʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʷʚʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʚʘʨʠʡ ʠ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʄʳ ʦʧʨʝʜʝʣʠʣʠ ʟʘʜʘʯʫ, ʦʙʲʷʩʥʠʣʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʤʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ SolidWorks. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ. ɺ ʮʝʣʦʤ, ʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʥʘʩʢʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʠʭ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ (ML) ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʥʝʜʨʝʥʠʝʤ ʠ ʧʦʜʜʝʨʞʢʦʡ. ʈʘʙʦʪʘ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʠ ʝʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʙʫʨʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʦʧʪʠʤʠʟʘʮʠʷ, 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ML ʤʦʜʝʣʴ, ʜʘʥʥʳʝ. 

 

ɺʳʙʦʨ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ ʚ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʦʩʪʘʚʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʦʙʣʝʤʘʤ, ʪʘʢʠʤ ʢʘʢ ʩʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʚʦʣʘ 

ʩʢʚʘʞʠʥʳ, ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʟʜʝʨʞʝʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʨʘʟʨʘʙʦʪʢʘ ML ʤʦʜʝʣʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʥʘʫʯʥʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʫʨʝʥʠʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ML ʤʦʜʝʣʠ ʤʦʞʝʪ 

ʫʩʠʣʠʪʴ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʦʚʳʝ ʠʥʩʘʡʪʳ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʚʳʙʦʨʘ 

ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ.  

ML ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʦʙʫʯʘʝʤʳʝ ʤʦʜʝʣʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʮʝʣʝʡ. ʉʫʪʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ ʜʘʥʥʳʭ. ʄʝʪʦʜʦʤ ʥʘʩʪʨʦʡʢʠ 
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ʧʘʨʘʤʝʪʨʦʚ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʣʫʯʘʶʪ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʜʘʥʥʳʭ. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʘʝʪʩʷ ʥʘ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʫʯʝʥʠʷ ʥʘ ʠʤʝʶʱʠʭʩʷ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʜʘʥʥʳʭ 

ʩʣʝʜʫʶʱʠʭ ʥʘʙʣʶʜʝʥʠʡ [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚʳʙʦʨʘ ML ʤʦʜʝʣʠ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1) ʉʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʢʚʘʞʠʥʳ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ. 

2) ʀʥʞʝʥʝʨʠʷ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ. 

3) ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

4) ʆʙʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ. 

5) ɺʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʢʨʫʞʝʥʠʝ ʠ ʦʮʝʥʢʘ ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ML ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʜʘʥʥʳʭ. ʕʪʠ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʢʚʘʞʠʥʳ, ʪʠʧʝ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʚʣʘʞʥʦʩʪʠ, ʩʦʩʪʘʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ. ʂʘʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. 

 ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ML ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʜʘʥʥʳʭ. ʕʪʠ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʢʚʘʞʠʥʳ, ʪʠʧʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʚʣʘʞʥʦʩʪʠ, ʩʦʩʪʘʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ.  

ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʯʠʩʪʢʝ ʠ ʧʨʝʜʦʙʨʘʙʦʪʢʝ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʯʠʩʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. ʏʠʩʪʳʝ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʦʝ ʠ ʪʦʯʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ.  

ʀʥʞʝʥʝʨʠʷ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʠʟʥʘʢʠ ʦʪʨʘʞʘʶʱʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʣʠʪʦʛʝʥʝʟʘ, ʛʠʜʨʦʣʠʟʘ ʩʦ 

ʩʚʦʡʩʪʚʘʤʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ [2]. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ ʠ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʈʝʛʨʝʩʩʠʷ, ʩʣʫʯʘʡʥʳʡ ʣʝʩ, ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ - ʚʩʝ ʵʪʦ 

ʚʘʨʠʘʥʪʳ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ML ʤʦʜʝʣʠ ʜʣʷ ʚʳʙʦʨʘ ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʚʳʛʦʜʘʤ: 

1) ʉʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʙʫʨʝʥʠʝ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʪʚʦʨʘ. 

2) ʋʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ. 

3) ʄʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚʳʙʦʨʘ ML ʤʦʜʝʣʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ʉʙʦʨ, 

ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ML ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʪʴ ʠʥʩʪʨʫʤʝʥʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ [3], ʘ ʪʘʢʞʝ ʚ ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ: ɺʩʢʨʳʪʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʠʥʠʩʪʳʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʧʨʠʚʦʜʠʪ ʢ ʢʦʣʴʤʘʪʘʮʠʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ (ʇɿʉ) ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʠ 

ʬʠʣʴʪʨʘʪʦʤ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʘ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʧʦ ʦʩʚʦʝʥʠʶ ʩʢʚʘʞʠʥ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʥʝ ʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ ʧʨʦʤʳʰʣʝʥʥʦ ʟʥʘʯʠʤʦʛʦ ʧʨʠʪʦʢʘ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʢ 

ʩʢʚʘʞʠʥʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ  ʧʨʠ ʚʩʢʨʳʪʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʚʩʝ 

ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʩʪʘʚʳ ʧʨʦʤʳʚʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, ʘ ʪʘʢʞʝ ʙʝʟʛʣʠʥʠʩʪʳʝ ʦʯʠʩʪʥʳʝ ʘʛʝʥʪʳ ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʦʩʥʦʚʝ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʫʭʫʜʰʝʥʠʝ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʇɿʉ ʠ 
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Annotation: The opening of productive formations by traditional methods using 

water-based clay drilling fluids in many cases leads to colmatation of well bottom zone by 

the solid phase and the filtrate of the solution. This leads to a deterioration of reservoir 

properties of the reservoir and an increase in the time and cost of well development, and in 

some cases it is not possible to achieve an industrially significant inflow of reservoir fluids 

to the well. To solve this problem, when opening productive formations, special 

compositions of washing liquids with a low content of the dispersed phase, as well as clay-

free hydrocarbon-based cleaning agents are increasingly used, which reduce the 

deterioration of the reservoir properties of well bottom zone and increase the coefficient of 

restoration of the permeability of productive formations during well development. 

 

ɹʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʨʦʭʦʜʢʠ ʦʩʥʦʚʥʦʛʦ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ 

ʢʦʥʪʘʢʪʝ ʪʘʢʠʭ ʨʘʩʪʚʦʨʦʚ ʩ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤʠ ʧʣʘʩʪʦʚʳʤʠ ʬʣʶʠʜʘʤʠ ʠ ʩʦʜʝʨʞʘʱʝʡ 

ʠʭ ʧʦʨʠʩʪʦʡ ʩʨʝʜʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʙʨʘʪʠʤʦʝ ʩʥʠʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʫʤʝʥʴʰʝʥʠʝ, ʥʝʨʝʜʢʦ ʢʨʘʪʥʦʝ, ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʦʩʚʦʝʥʠʷ ʩʢʚʘʞʠʥ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʚʳʟʳʚʘʶʪ ʢʦʨʨʦʟʠʶ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʰʘʶʪ ʝʛʦ ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ ʠ ʨʘʟʚʠʚʘʶʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʊʨʝʙʦʚʘʥʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʩʢʨʳʪʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʣʘʩʪʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʨʘʩʪʚʦʨʳ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʦʩʥʦʚʝ (ʈʋʆ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʈʋʆ ʧʦʟʚʦʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʩʥʠʞʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ. ʅʝʩʫʱʝʡ ʩʨʝʜʦʡ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʘʷ, ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʦʜʩʪʚʝʥʥʘʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ 

ʬʣʶʠʜʫ, ʥʘʩʳʱʘʶʱʝʤʫ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʦʙʨʘʟʫʶʱʘʷ ʧʨʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʘʣʦʧʦʜʚʠʞʥʳʭ ʩʤʝʩʝʡ, ʙʣʦʢʠʨʫʶʱʠʭ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ. 

ʇʦʤʠʤʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʩʢʨʳʪʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʈʋʆ ʩ ʫʩʧʝʭʦʤ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʚʝʜʦʯʥʦʤ ʙʫʨʝʥʠʠ ʜʣʷ ʦʪʙʦʨʘ ʢʝʨʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʚ 

ʦʩʣʦʞʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʣʷ ʧʦʜʟʝʤʥʦʛʦ (ʢʘʧʠʪʘʣʴʥʦʛʦ) ʨʝʤʦʥʪʘ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. 

ɺʧʝʨʚʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʦʩʥʦʚʝ ʚ ʙʫʨʝʥʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʟʘ 

ʨʫʙʝʞʦʤ, ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʷ ʜʣʷ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ çɹʝʥʪʦʥ-
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34è, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʉʐɸ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʦʟʚʦʣʠʣʘ 

ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʙʫʨʝʥʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʈʋʆ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʘ (ʘʥʘʣʦʛʘ 

çɹʝʥʪʦʥʘ-34), ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʛʦ ʦʩʚʦʠʣʦ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çʂʆʅʉʀʊ-ɸè ʧʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷʶʱʝʛʦʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʈʋʆ, ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ 

ʨʘʩʪʚʦʨʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʈʋʆ ʠʤʝʶʪ ʤʘʣʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʩʪʦʠʤʦʩʪʴ, ʙʳʩʪʨʦ 

ʛʦʪʦʚʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙʫʨʦʚʦʡ, ʣʝʛʢʦ ʧʨʦʢʘʯʠʚʘʶʪʩʷ ʠ ʦʯʠʱʘʶʪʩʷ ʦʪ ʚʳʙʫʨʝʥʥʦʡ 

ʧʦʨʦʜʳ. ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʭ ʭʦʨʦʰʦ ʨʝʛʫʣʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʘ ʚ ʩʦʩʪʘʚʝ ʈʋʆ, ʢʨʦʤʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ 

ʩʚʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʪʚʦʨʫ ʥʝʦʙʭʦʜʠʤʫʶ ʚʷʟʢʦʩʪʴ, ʚʳʩʦʢʫʶ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʠ 

ʵʣʝʢʪʨʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʩʦʣʝʩʪʦʡʢʦʩʪʴ, ʙʦʣʴʰʫʶ ʛʣʠʥʦʝʤʢʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʉʆ2 ʠ H2S, ʧʦʣʥʫʶ ʢʦʨʨʦʟʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʪʷʞʝʣʝʥʠʷ ʨʘʩʪʚʦʨʘ, ʚʳʩʦʢʠʝ ʩʤʘʟʦʯʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʉʦʩʪʘʚ ʈʋʆ ʜʦʣʞʝʥ ʫʪʦʯʥʷʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʦʚʝʨʢʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺʷʟʢʦʩʪʴ ʈʋʆ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʬʘʟ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʘ. ʋʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ 

ʚʦʜʥʦʡ ʬʘʟʳ, ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ð ʜʦʙʘʚʣʝʥʠʝʤ ʜʠʟʪʦʧʣʠʚʘ. 

ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʘʣʠʯʠʝʤ 

ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʚʦʨʘ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʘ. ʕʣʝʢʪʨʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ ʈʋʆ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʠʣʴʪʨʘʮʠʠ (ʧʨʠʯʝʤ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʥʦʡ ʬʘʟʳ ʚ ʬʠʣʴʪʨʘʪʝ) 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʵʤʫʣʴʛʘʪʦʨʦʤ ʠ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʦʤ. 

ʉʦʣʝʩʪʦʡʢʦʩʪʴ ʈʋʆ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʧʦ ʣʶʙʳʤ ʩʦʣʷʤ ʠ ʠʭ 

ʩʤʝʩʷʤ. 

ɻʣʠʥʦʝʤʢʦʩʪʴ ʈʋʆ ʜʦʩʪʠʛʘʝʪ 20%, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ 

ʨʘʩʪʚʦʨʘ ʦʨʛʘʥʦʙʝʥʪʦʥʠʪʘ ʠ ʵʤʫʣʴʛʘʪʦʨʘ. 

ʉʤʘʟʦʯʥʳʝ ʩʚʦʡʩʪʚʘ ʈʋʆ ʦʯʝʥʴ ʚʳʩʦʢʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʦʥʝʥʪʥʳʤ 

ʩʦʩʪʘʚʦʤ ʨʘʩʪʚʦʨʘ. 

ʂʦʨʨʦʟʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʈʋʆ ʧʦʣʥʘʷ, ʚ ʪ. ʯ. ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʘʣʶʤʠʥʠʝʚʳʭ 

ʪʨʫʙ, ʯʪʦ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʦʥʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʈʋʆ. 

ɺʦʟʤʦʞʥʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈʋʆ ʧʨʠ ʫʩʣʦʚʠʠ ʝʛʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ. 

ʇʨʦʠʟʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘ ʢʦʪʦʨʳʡ 

ʚʣʠʷʝʪ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ. 

          ʅʘ ʨʠʩʫʥʢʘʭ 1,2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʨʝʥʠʝ ʢʘʚʝʨʥʦʤʝʪʨʠʠ ʩʪʚʦʣʘ 

ʩʢʚʘʞʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʀʩʭʦʜʷ ʠʟ 

ʟʘʤʝʨʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʙʫʨʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʈʋʆ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʭʚʘʪʳ. 
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ʈʠʩ.1 ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʪʚʦʨʘ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ 

 

ʈʠʩ.2 ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʪʚʦʨʘ ʈʋʆ 

 

ʅʘ ʨʠʩʫʥʢʝ 3,4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɼʦʩʪʠʛʥʫʪʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩ ʨʘʩʪʚʦʨʦʤ ʈʋʆ:  

1. ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

2. ʋʚʝʣʠʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

3. ʋʚʝʣʠʯʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

4. ʅʠʟʢʠʡ ʨʠʩʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʭʚʘʪʘ 

5. ʉʦʢʨʘʱʝʥʠʝ ʘʚʘʨʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ 

 

 

ʈʠʩ.3 ʉʨʘʚʥʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 
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ʈʠʩ.4 ʉʨʘʚʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʦʚ ʈʋʆ ʠ ʨʘʩʪʚʦʨʘ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʚʩʢʨʳʪʠʠ 

ʧʣʘʩʪʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʈʋʆ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʝʨʚʠʯʥʦʛʦ ʚʩʢʨʳʪʠʷ 

ʧʣʘʩʪʘ: 

1. ʀʟʦʣʷʮʠʷ ʧʣʘʩʪʘ ʢʦʣʴʤʘʪʘʥʪʦʤ 

2. ʅʠʟʢʘʷ ʬʠʣʴʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ 

3. ɺʳʩʦʢʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

 

 

ʈʠʩ.5 ʉʨʘʚʥʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʈʋʆ ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʙʫʨʝʥʠʠ ʢʘʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʨʘʟʚʝʜʦʯʥʳʭ 

ʩʢʚʘʞʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʥʘ  ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʠʭ 

ʧʝʨʝʪʦʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʠʥʘ, ʦʩʤʦʩ, ʛʠʜʨʘʪʘʮʠʷ, ʨʘʩʪʚʦʨ ʩʦʣʠ, ʭʠʤʠʯʝʩʢʠʡ 

ʨʝʘʛʝʥʪ. 

 

ɻʦʨʥʳʝ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʠ ʧʨʠ ʚʩʢʨʳʪʠʠ ʠʭ ʚ 

ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʞʠʜʢʦʡ ʩʨʝʜʳ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʬʠʣʴʪʨʘʪʘ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʮʝʩʩʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 
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ʷʚʣʝʥʠʷʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ - ʛʦʨʥʘʷ ʧʦʨʦʜʘ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʘʜʩʦʨʙʮʠʷ, ʩʤʘʯʠʚʘʥʠʝ, ʛʠʜʨʘʪʘʮʠʷ, ʦʩʤʦʩ, ʨʘʩʪʚʦʨʝʥʠʝ. 

ʇʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʦʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʛʨʫʧʧʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ ʠ 

ʚʝʨʤʠʢʫʣʠʪʘ ʠʤʝʶʪ ʦʯʝʥʴ ʩʣʘʙʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʛʣʦʱʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʪʦ ʝʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ 

ʨʝʰʝʪʢʘ ʫ ʪʘʢʠʭ ʛʣʠʥ ʥʘʙʫʭʘʶʱʘʷ. ʇʦʵʪʦʤʫ ʨʘʩʰʠʨʝʥʠʝ ʨʝʰʸʪʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʣʥʳʤ ʨʘʟʦʙʱʝʥʠʝʤ ʩʣʦʸʚ. ʇʦʛʣʦʱʝʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʟʘʧʦʣʥʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʧʦʨʳ ʧʦʨʦʜʳ, ʥʦ ʠ ʧʨʦʥʠʢʘʶʱʝʡ ʚʥʫʪʨʴ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʸʪʦʢ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʚʳʟʳʚʘʝʪ ʥʘʙʫʭʘʥʠʝ ʛʣʠʥ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʦʙʲʸʤʘ. 

 

ʇʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʦʩʳʧʘʥʠʝ, ʦʙʚʘʣʠʚʘʥʠʝ ʚ ʩʢʚʘʞʠʥʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʚʝʨʥ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ 

ʧʨʦʤʳʚʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʠʭ ʬʠʣʴʪʨʘʪʦʚ ʚ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʧʦ ʜʝʬʝʢʪʥʳʤ 

ʤʝʩʪʘʤ ʫʤʝʥʴʰʘʝʪ ʠʭ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʟʘ ʩʯʸʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʠ 

ʩʤʘʯʠʚʘʥʠʷ ʠ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ  ʧʨʦʥʠʢʘʶʱʝʡ ʞʠʜʢʦʩʪʠ. 

 

ʇʦʯʪʠ ʚʩʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʬʠʣʴʥʳʤʠ. ʇʨʠ ʩʤʘʯʠʚʘʥʠʠ ʠ ʧʨʦʧʠʪʢʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʦʜʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʧʨʦʯʥʦʩʪʠ. ɻʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʘʯʠʚʘʥʠʷ ʧʨʝʩʥʳʤ ʚʦʜʥʳʤ ʬʠʣʴʪʨʘʪʦʤ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦ 

ʥʘʙʫʭʘʶʪ. 

 

ʅʘʙʫʭʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʚʣʘʞʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʯʘʩʪʠʮ ʠ ʜʘʚʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ 

ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ. ɺ ʧʨʦʮʝʩʩʝ ʛʠʜʨʘʪʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʪ ʩʥʘʯʘʣʘ 

ʘʜʩʦʨʙʮʠʦʥʥʦʝ ʥʘʙʫʭʘʥʠʝ, ʟʘʪʝʤ ʦʩʤʦʪʠʯʝʩʢʦʝ ʥʘʙʫʭʘʥʠʝ. ɸʜʩʦʨʙʮʠʦʥʥʦʝ 

ʥʘʙʫʭʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʠʣ. 

ʆʩʤʦʪʠʯʝʩʢʦʝ ʥʘʙʫʭʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ 

ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʪ ʩʦʯʝʪʘʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʳʭ, ʦʩʤʦʪʠʯʝʩʢʠʭ ʠ 

ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʟʘʚʠʩʠʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʨʠ ʥʘʙʫʭʘʥʠʠ. 

ʆʜʥʘʢʦ, ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʥʝ 

ʥʘʙʫʭʘʶʱʠʝ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʘ ʦʩʳʧʘʶʱʠʝʩʷ. ʌʠʣʴʪʨʘʪ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, 

ʧʨʦʥʠʢʘʷ ʚ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʠʤʝʶʱʠʝ ʧʣʠʪʯʘʪʦʝ ʠʣʠ ʦʩʢʦʣʴʯʘʪʦʝ ʩʪʨʦʝʥʠʝ, 

ʩʥʠʞʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʫʨʠʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢʠʝ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʦʩʳʧʘʶʪʩʷ 

ʚ ʩʢʚʘʞʠʥʫ. ʗʚʣʝʥʠʝ ʦʩʤʦʩʘ ʚ ʩʢʚʘʞʠʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ, 

ʥʘʙʫʭʘʥʠʶ, ʦʩʳʧʘʥʠʶ ʠ ʦʙʚʘʣʠʚʘʥʠʶ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. 

 

ɺ  ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʚʠʜʝ 

ʧʦʣʟʫʯʝʩʪʠ. ʇʦʣʟʫʯʝʩʪʴ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ 

ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʩʣʫʯʘʝ ʥʘʧʨʷʞʸʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʙʣʠʟʢʦʛʦ ʢ ʧʨʝʜʝʣʫ 

ʪʝʢʫʯʝʩʪʠ ʧʦʨʦʜ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʝʢʘʥʠʝ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʚ ʩʢʚʘʞʠʥʫ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ ʠ ʨʘʟʨʫʰʝʥʠʝ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ. 

ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚʳʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʩʢʚʘʞʠʥʳ, ʘ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʩʳʧʷʤ ʠ ʦʙʚʘʣʘʤ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ. 

 

ʆʩʤʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʣʠʥ [1]. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ 

ʦʩʤʦʪʠʯʝʩʢʠʝ ʧʝʨʝʪʦʢʠ ʞʠʜʢʦʩʪʠ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʠʟ ʩʢʚʘʞʠʥʳ ʚ ʧʣʘʩʪ, ʪʘʢ ʠ 

ʠʟ ʧʣʘʩʪʘ ʚ ʩʢʚʘʞʠʥʫ. ʇʝʨʝʪʦʢ ʞʠʜʢʦʩʪʠ ʠʟ ʩʢʚʘʞʠʥʳ ʚ ʧʣʘʩʪ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʫʩʪʦʡʯʠʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. ʆʩʤʦʪʠʯʝʩʢʠʡ ʧʝʨʝʪʦʢ ʠʟ ʧʣʘʩʪʘ ʚ 

ʩʢʚʘʞʠʥʫ ʩʦʟʜʘʸʪ ʥʝʢʦʪʦʨʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʣʠʥ. 

 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʝʨʝʪʦʢʦʚ 

ʞʠʜʢʦʩʪʠ. ʅʘʠʙʦʣʴʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʛʣʠʥʳ ʥʝ ʙʦʣʝʝ 8 %, ʪʘʢ ʢʘʢ ʚ ʤʘʣʦʫʚʣʘʞʥʸʥʥʳʭ 

ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʛʠʜʨʘʪʘʮʠʷ ʠ ʢʘʧʠʣʣʷʨʥʘʷ ʧʨʦʧʠʪʢʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʣʘʙʦʫʚʣʘʞʥʸʥʥʦʡ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ [ 2 ]. 

 

ɻʠʜʨʘʪʘʮʠʷ ʛʣʠʥʠʩʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʸʤʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʨʫʰʝʥʠʝʤ. ɺʝʣʠʯʠʥʘ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʟʨʫʰʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʩ ʢʘʢʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʛʣʠʥʠʩʪʘʷ ʧʦʨʦʜʘ ʠ ʢʘʢʠʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ʅʘ ʩʪʝʧʝʥʴ ʛʠʜʨʘʪʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʩʪʨʦʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ, ʧʣʦʪʥʦʩʪʴ. ɺʝʣʠʯʠʥʘ 

ʥʘʙʫʭʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ. 

 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʝʩʩ-

ʬʦʨʤʳ ʦʙʨʘʟʮʘʭ ʛʣʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠʩʴ ʚ ʨʘʩʪʚʦʨʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʠ ʚʠʜʦʤ ʩʦʣʝʡ, ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ɺ ʦʙʨʘʟʮʘʭ ʛʣʠʥʳ ʪʦʞʝ ʠʟʤʝʥʷʣʩʷ ʩʦʩʪʘʚ 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʚʦʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʘ ʛʣʠʥʳ ʠ ʞʠʜʢʦʡ ʩʨʝʜʳ 

ʠʟʤʝʥʷʣʦʩʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʝʨʝʪʦʢʦʚ, ʚʝʩ ʦʙʨʘʟʮʘ ʛʣʠʥʳ ʚ ʨʘʩʪʚʦʨʝ, ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʮʘ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠʣʠ ʠʟʤʝʥʝʥʠʶ ʬʦʨʤʳ. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʝʨʝʪʦʢʘʭ ʠʟ ʞʠʜʢʦʡ ʩʨʝʜʳ ʚ ʦʙʨʘʟʝʮ / ʠʟ 

ʩʢʚʘʞʠʥʳ ʚ ʧʣʘʩʪ / ʧʦʣʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʪʝʨʷ ʚʝʩʘ ʦʙʨʘʟʮʘ ʛʣʠʥʳ. ʆʙʨʘʟʝʮ ʛʣʠʥʳ, ʩʦʜʝʨʞʘʱʠʡ 15 % ʚʦʜʳ ʠ 5 

%  ʩʦʣʠ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ, ʧʦʤʝʱʸʥʥʳʡ ʚ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 1 %  

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, 0,15 % ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʡ ʩʫʣʴʬʠʪ-ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʠ 0,2 

% ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ ʫʚʝʣʠʯʠʣʩʷ ʚ ʦʙʲʸʤʝ, ʥʦ ʥʝ ʨʘʟʨʫʰʠʣʩʷ  / ʨʠʩʫʥʦʢ, 

ʢʨʠʚʘʷ 1 /. ʕʪʦ ʦʙʲʩʥʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ 

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ . 
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ʂʨʠʚʳʝ ʚʝʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʣʠʥ 

 

ʆʜʥʘʢʦ, ʧʨʠ ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ ʦʙʨʘʟʮʘ ʛʣʠʥʳ, ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʣʩʷ ʚ ʚʦʜʥʫʶ 

ʩʨʝʜʫ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 0,1 % ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, 0,2 %  ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ 

ʩʦʜʳ ʠ 0,15 % ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʡ ʩʫʣʴʬʠʪ-ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ 

ʧʝʨʝʪʦʢʝ ʠʟ ʨʘʩʪʚʦʨʘ ʚ ʦʙʨʘʟʝʮ, ʦʙʨʘʟʝʮ ʛʣʠʥʳ ʨʘʟʨʫʰʠʣʩʷ / ʨʠʩʫʥʦʢ, ʢʨʠʚʘʷ 2 /. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ  ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʚʷʟʳʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʥʝ ʦʙʝʩʧʝʯʠʣʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʮʘ 

ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ. 

ʇʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʧʝʨʝʪʦʢʝ ʠʟ ʦʙʨʘʟʮʘ / ʠʟ ʧʣʘʩʪʘ ʚ ʩʢʚʘʞʠʥʫ / ʧʦʪʝʨʷ ʚʦʜʳ ʚ 

ʛʣʠʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʝʩʘ ʦʙʨʘʟʮʘ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ . ʆʙʨʘʟʝʮ ʛʣʠʥʳ, 

ʩʦʜʝʨʞʘʱʠʡ 15 % ʚʦʜʳ, 1 % ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ / 

ɻʂɾ - 10 /, ʚ ʚʦʜʥʦʤ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʨʘʩʪʚʦʨʝ 5 %-ʛʦ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ, ʧʨʠ 

ʦʩʤʦʪʠʯʝʩʢʦʤ ʧʝʨʝʪʦʢʝ ʠʟ ʦʙʨʘʟʮʘ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʠʣʩʷ / ʨʠʩʫʥʦʢ, ʢʨʠʚʘʷ 3 /. ʇʨʠ 

ʩʦʩʪʘʚʝ ʦʙʨʘʟʮʘ : ʛʣʠʥʘ  ʠ          15 % ʚʦʜʳ, ʧʦʤʝʱʸʥʥʳʡ ʚ ʨʘʩʪʚʦʨ, ʩʦʜʝʨʞʘʱʠʡ 0,1 

% ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, 0,15 % ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʡ ʩʫʣʴʬʠʪ-ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ, 

0,2 ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ, 2 % ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ, ʧʝʨʝʪʦʢ ʦʩʤʦʪʠʯʝʩʢʠʡ 

ʧʨʦʭʦʜʠʣ ʠʟ ʦʙʨʘʟʮʘ ʚ ʨʘʩʪʚʦʨ, ʦʙʨʘʟʝʮ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʥʝ ʨʘʟʨʫʰʠʣʩʷ /ʨʠʩʫʥʦʢ, 

ʢʨʠʚʘʷ 4 /. 

ɺʣʠʷʥʠʝ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʟʘʚʠʩʠʪ 

ʦʪ ʝʸ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʢʚʘʞʠʥʳ ʛʣʠʥʳ ʩ ʤʘʣʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʩʧʦʩʦʙʥʳ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʚʦʜʫ, ʛʠʜʨʘʪʠʨʦʚʘʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʜʳ ʚ ʦʙʨʘʟʮʝ ʛʣʠʥʳ ʜʦ 20-25 % ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʯʘʣʴʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʚʝʩʘ ʦʙʨʘʟʮʘ ʧʦʨʦʜʳ ʚ ʞʠʜʢʦʩʪʠ. ʇʨʦʮʝʩʩ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʧʠʪʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣ.  

ʆʩʤʦʪʠʯʝʩʢʠʡ ʧʝʨʝʪʦʢ ʞʠʜʢʦʩʪʠ ʚ ʦʙʨʘʟʝʮ ʛʣʠʥʳ ʚʳʟʚʘʣ ʪʦʣʴʢʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʦʙʨʘʟʮʘ ʧʦʨʦʜʳ, ʥʘʙʫʭʘʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. 

ʇʨʠ ʜʝʡʩʪʚʠʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʝʨʝʪʦʢʦʚ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʩʪʝʥʢʘʭ ʩʢʚʘʞʠʥʳ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 
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ʤʠʥʝʨʘʣʠʟʘʮʠʠ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʩʚʷʟʳʚʘʶʱʝʝ - ʢʨʝʧʷʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʦʤʳʚʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʩ ʫʯʸʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ  ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ  ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʩʨʦʢʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʩʪʚʦʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ 

ʥʘʨʫʰʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʦʢ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʨʝʤʝʥʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʟʫʯʝʥʠʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʘ ʠʤʝʥʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʧʣʦʪʥʦʩʪʴ, ʢʦʣʣʦʠʜʥʘ ̫ ʬʘʟʘ, ʢʝʨʥ, 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʇʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ çʅʆɼɸè ʩ ʮʝʣʴʶ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʘ ʉ2B ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ 

ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʩʪʚʦʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ 

ʥʘʨʫʰʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʦʢ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʳʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʨʝʤʝʥʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʠʪʴ ʧʨʦʮʝʩʩʫ ʧʝʨʚʠʯʥʦʛʦ ʚʩʢʨʳʪʠʷ ʧʣʘʩʪʘ ʉ2B ʠ ʚʳʙʦʨʫ ʠ ʧʨʦʤʳʚʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ.  
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ʀʥʪʝʨʚʘʣ ʙʫʨʝʥʠʷ ʧʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ 1650-2220ʤ ʧʨʠʫʨʦʯʝʥ ʢ 

ʄʦʩʢʦʚʩʢʦʤʫ, ɹʘʰʢʠʨʩʢʦʤʫ, ʉʝʨʧʫʭʦʚʩʢʦʤʫ, ɺʠʟʝʡʩʢʦʤʫ ʷʨʫʩʘʤ. ɼʘʥʥʳʡ ʠʥʪʝʨʚʘʣ 

ʙʫʨʠʪʩʷ ʯʝʨʝʟ ʠʟʚʝʩʪʥʷʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʛʣʠʥʠʩʪʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ, 

ʫʯʘʩʪʢʘʤʠ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ, ʧʦʨʠʩʪʳʝ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʢʘʚʝʨʥʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʩʳʧʠ ʠ ʦʙʚʘʣʳ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ, ʟʘʪʷʞʢʠ ʠ ʧʦʩʘʜʢʠ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʧʦʛʣʦʱʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʨʠʭʚʘʪʳ. ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʜʣʷ 

ʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʠ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʦʯʠʩʪʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʫʨʝʥʠʷ.  

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʦʙʭʦʜʠʤʦ  

ʧʨʠʤʝʥʷʪʴ ʇɸʎ ɺɺ, ʇɸʎ ʅɺ, ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʪʨʝʙʫʶʪʩʷ  ʙʠʦʧʦʣʠʤʝʨʥʘʷ ʜʦʙʘʚʢʘ ʥʘ ʦʩʥʦʚʝ ʢʩʘʥʪʘʥʦʚʦʡ ʩʤʦʣʳ XAN-

PLEX D. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʭʚʘʪʘ ʚ ʧʨʦʥʠʮʘʝʤʳʭ 

ʧʣʘʩʪʘʭ ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʟʘʢʫʧʦʨʠʚʘʥʠʷ ʚ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʦʜʠʪʴ ʩ ʧʦʜʦʙʨʘʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʬʨʘʢʮʠʡ ʂɸʈɹʆʅɸʊ 

ʂɸʃʔʎʀʗ, ʛʨʘʬʠʪ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʚʝʞʝʛʦ ʨʘʩʪʚʦʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʨʅ 

ʚʦʜʳ ʟʘʪʚʦʨʝʥʠʷ ʜʦ 10,5-11 ʩ ʧʦʤʦʱʴʶ ʢʘʫʩʪʠʯʝʩʢʦʡ ʩʦʜʳ ʠ ʦʢʩʠʜʘ ʤʘʛʥʠʷ, ʩʥʠʟʠʪʴ 

ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʜʦ <150 -200ʤʛ/ʣ ʩ ʧʦʤʦʱʴʶ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ.  

ɺ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʙʫʨʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʅ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʠʥʪʝʨʚʘʣʝ 8,5-10, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʠʥʛʠʙʠʪʦʨʦʚ (ʛʠʜʨʦʬʦʙʠʟʘʪʦʨʦʚ) ʥʘʙʫʭʘʥʠʷ ʛʣʠʥ ʚ ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ. 

ʇʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ 1650-2220ʤ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʦʨʤʘʣʴʥʦʝ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʂʘ=1,188 ʜʦ ʛʣʫʙʠʥʳ 2135ʤ) ʚʝʣʠʯʠʥʘ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʛʣʫʙʠʥʝ 2135ʤ ʩʦʩʪʘʚʣʷʝʪ 24,88ʄʇʘ, ʧʣʦʪʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʘ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʦʪʥʦʰʝʥʠʶ:   

ςτȟψψzρȟπυ

ωȟψρzςρσυzρπ
ρȟςυ ” 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʪʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 1,25 ʛ/ʩʤ
3
. ʋʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ  ʧʣʦʪʥʦʩʪʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʩ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ 

ʩʢʚʘʞʠʥʳ, ʧʨʠ ʙʫʨʝʥʠʠ ʧʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ ʚʳʙʠʨʘʝʤ ʧʣʦʪʥʦʩʪʴ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ: ʚ ʠʥʪʝʨʚʘʣʝ 1650-2220ʤ - 1,25/ʩʤ
3
.  

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʜʙʦʨʘ, ʤʥʦʶ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 4 ʪʠʧʘ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ : ʛʣʠʥʠʩʪʳʡ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʛʣʠʥʠʩʪʳʡ , ʧʦʣʠʤʝʨ ʛʣʠʥʠʩʪʳʡ, 

ʤʘʣʦʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʢʦʚʦ ʠʥʛʠʙʠʨʦʚʘʥʥʳʡ. ɼʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ çɹʅɻʉè. ʃʘʙʦʨʘʪʦʨʠʷ ʢʘʬʝʜʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʨʳʯʘʞʥʳʝ 

ʚʝʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʚʦʨʦʥʢʫ ʄʘʨʰʘ, ʤʝʰʘʣʢʫ 

ñɻʘʤʠʣʴʪʦʥ ɹʠʯò, ʪʨʘʥʩʬʦʨʤʘʪʦʨ 230/115ï12ʚ, ʥʘʛʨʝʚʘʪʝʣʴʥʫʶ ʯʘʰʫ ɸʉïɼʉ, 

ʨʦʪʘʮʠʦʥʥʳʡ ʚʠʩʢʦʟʠʤʝʪʨ ʌʕʅ, ʬʠʣʴʪʨ-ʧʨʝʩʩ, ʨʅ-ʤʝʪʨ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʚʦʡʩʪʚ 

ʨʘʩʪʚʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʧʨʠʙʦʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʢʦʤʧʣʝʢʪ ʣʘʙʦʨʘʥʪʘ 

ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʂʃʈï1. ʂʦʤʧʣʝʢʪ ʚʢʣʶʯʘʝʪ ʨʳʯʘʞʥʳʝ ʚʝʩʳ ɺʈʇï 1, 

ʚʠʩʢʦʟʠʤʝʪʨ ɺʈɹï1, ʬʠʣʴʪʨ-ʧʨʝʩʩ ʌʃʈï3, ʪʝʨʤʦʤʝʪʨ ʊʈï1, ʧʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʛʘʟʦ- ʩʦʜʝʨʞʘʥʠʷ ʇɻʈï1, ʩʝʢʫʥʜʦʤʝʨ, ʥʘʙʦʨ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ, ʦʪʩʪʦʡʥʠʢ ʆʄï2, 

ʥʘʙʦʨ ʨʝʘʢʪʠʚʦʚ ʠ ʧʦʩʫʜʳ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʉ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʥʘʙʦʨʘ ʭʠʤʨʝʘʢʪʠʚʦʚ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʦʩʫʜʳ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ ʠʦʥʦʚ ʢʘʣʠʷ ʠ ʢʘʣʴʮʠʷ, ʢʦʣʣʦʠʜʥʦʡ ʬʘʟʳ, ʧʝʩʢʘ, ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʡ↑ ʘʥʘʣʠʟ ʬʠʣʴʪʨʘʪʘ ʨʘʩʪʚʦʨʘ ʠ ʪ.ʜ.  

ɼʘʣʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʭ ʩʚʦʡʩʪʚ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1 ç 

ʇʘʨʘʤʝʪʨʳ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘè 

ʊʘʙʣ.1  

çʇʘʨʘʤʝʪʨʳ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚè 

 
 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʠʯʥʳʭ ʫʩʣʦʚʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʡ  ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʩʪʚʦʨ çʤʘʣʦʛʣʠʥʠʩʪʳʡ 

ʠʟʚʝʩʪʢʦʚʦ ʠʥʛʠʙʠʨʦʚʘʥʥʳʡè. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʝ ʞʠʜʢʦʩʪʠ 

ʥʘ ʧʣʘʩʪʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ  ʙʫʜʝʪ ʠʟʤʝʨʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ 

ʧʦʨʦʜʳ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʠ ʦʧʠʩʘʥʳ ʦʙʨʘʟʮʳ ʢʝʨʥʦʚ ʩ ʠʥʪʝʨʚʘʣʦʚ 1650-2220ʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʩʪʚʦʨʘ ʥʘ ʦʙʨʘʟʝʮ ʢʝʨʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ɓ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʬʠʣʴʪʨʘʪʘ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʢ ʠʩʭʦʜʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʨʘʟʮʘ. 
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ɺʦʟʨʘʩʪʘʶʱʘʷ ʤʠʨʦʚʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʩʢʦʨʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʦʚ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʠ ʨʝʥʪʘʙʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʥʘ 15-30% ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʧʦʚʝʜʝʥʠʷ 

ʂʅɹʂ ʠ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʂʅɹʂ ʥʘ ʟʘʙʦʝ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʤʫ ʠʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ 

ʨʠʩʢʦʚ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʟʘʙʦʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʪʝʣʝʤʝʪʨʠʠ, ʯʪʦ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʚʝʜʝʥʠʝ ʂʅɹʂ ʥʘ ʟʘʙʦʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʙʨʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʛʦʨʥʫʶ ʧʦʨʦʜʫ, ʩʣʘʛʘʶʱʫʶ 

ʟʘʙʦʡ ʩʢʚʘʞʠʥʳ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʨʦʜʝ, ʫʨʦʚʥʷʭ ʠ ʩʧʦʩʦʙʘʭ ʙʦʨʴʙʳ ʩ ʚʠʙʨʘʮʠʷʤʠ 

ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤ 

ʪʝʣʝʤʝʪʨʠʠ ʠ ʟʘʙʦʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʧʘʩʧʦʨʪʘʭ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʂʅɹʂ ʫʢʘʟʘʥʳ 

ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚ ʜʦʧʫʩʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʚʠʙʨʘʮʠʡ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʰʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʨʝʞʠʤʦʚ ʙʫʨʝʥʠʷ, ʧʨʠ ʠʭ 

ʥʘʩʪʫʧʣʝʥʠʠ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦ 

ʧʦʚʝʜʝʥʠʠ ʂʅɹʂ, ʧʦʣʫʯʝʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʝʨʘʪʠʚʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʥʘ ʟʘʙʦʝ, 

ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʢʚʘʞʠʥ ʩʦ ʩʣʦʞʥʳʤ ʧʨʦʝʢʪʥʳʭ ʧʨʦʬʠʣʝʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʙʨʘʮʠʷʤʠ ʂʅɹʂ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʙʫʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʢʚʘʞʠʥ. 

ɺ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʝʡ ʨʘʙʦʪʳ ʥʘʜ ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʤʠ ʙʳʣ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʙʦʡʥʳʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʠʤʝʥʥʦ, 

ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʦʩʝʚʳʭ, ʣʘʪʝʨʘʣʴʥʳʭ ʠ ʪʦʨʩʠʦʥʥʳʭ ʚʠʙʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʠʥʢʣʠʥʦʤʝʪʨʳ, ʚʦʣʥʦʚʳʝ ʨʝʟʠʩʪʠʚʠʤʝʪʨʳ, ʙʣʦʢʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʇʦʤʠʤʦ ʥʘʪʠʚʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ï ʢʦʥʪʨʦʣʷ ʧʨʝʚʳʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʩʠʣ, ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʤʦʯʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʝʥʠʷ, ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʚ 

ʨʝʘʣʴʥʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʂʅɹʂ, ʨʘʩʭʦʜʘ ʧʨʦʤʳʚʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʜʦʣʦʪʦ, ʤʠʥʠʤʠʟʠʨʫʷ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩʳ, ʥʝ 

ʚʣʠʷʶʱʠʝ ʥʘ ʫʛʣʫʙʣʝʥʠʝ ʩʪʚʦʣʘ ʙʫʨʠʤʦʡ ʩʢʚʘʞʠʥʳ.  

ʊʘʢʦʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʩʪʨʦʝʥʠʝ 

ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʚʟʘʠʤʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ: ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʫʩʪʘ, ʩʢʚʘʞʠʥʳ, ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʙʫʨʝʥʠʷ, ʠ ʜʘʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʅɹʂ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʘʞʜʦʤ 

ʦʪʜʝʣʴʥʦʤ ʨʝʡʩʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʙʳ ʢʨʘʡʥʝ ʥʠʟʢʦʡ, ʝʩʣʠ ʙʳ 

ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʣʠʷʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʭʦʜʠʣʦʩʴ ʙʳ ʜʦʙʳʚʘʪʴ ʜʣʷ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ ʙʫʨʝʥʠʷ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʪʘʢʠʭ ʠʟʳʩʢʘʥʠʡ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʩʘʤʦʡ ʩʢʚʘʞʠʥʳ, ʘ ʩʪʦʠʤʦʩʪʴ ʧʦʚʨʝʞʜʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ, ʧʨʝʚʳʩʠʣʘ 

ʙʳ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʧʨʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɸ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʩʭʦʞʝʩʪʠ ʫʩʣʦʚʠʡ ʠ ʢʦʧʠʨʦʚʘʥʠʠ ʧʨʦʰʣʳʭ ʫʩʧʝʭʦʚ ʥʝ ʤʦʞʝʪ ʥʘ 100% ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪ ʚ ʩʚʷʟʠ ʩ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʦʩʪʴʶ, ʜʠʩʢʨʝʪʥʦʩʪʴʶ, ʥʝʣʠʥʝʡʥʦʩʪʴʶ 

ʥʝʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ ʫʩʧʝʰʥʦʡ ʤʦʜʝʣʠ ʥʘ 

ʥʦʚʫʶ ʩʢʚʘʞʠʥʫ. 

 

ɺ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʳʙʨʘʥ ʛʝʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ, ʛʜʝ ʚ 

ʂʅɹʂ ʚʢʣʶʯʝʥʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ APS Technology ʩ ʥʘʙʦʨʦʤ ʜʘʪʯʠʢʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʪʩʣʝʞʠʚʘʪʴ, ʧʦʤʠʤʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, 

ʜʘʥʥʳʝ ʨʝʟʠʩʪʠʚʠʤʝʪʨʠʠ, ʛʘʤʤʘ-ʬʦʥʘ, ʩʦʙʩʪʚʝʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʚʢʣʶʯʘʷ ʦʩʝʚʳʝ, ʣʘʪʝʨʘʣʴʥʳʝ ʠ, ʨʘʩʯʝʪʥʦ, ʪʦʨʩʠʦʥʥʳʝ ʚʠʙʨʘʮʠʠ ʠ ʰʦʢʠ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʥʘʰʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʡ 

ʚʠʜʘ: 

ώ ὪὼȟὼȟȢȢȢȟὼ  

ɻʜʝ ʠʩʢʦʤʘʷ ʚʝʣʠʯʠʥʘ ï ʦʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʄʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʧʦʜ ʥʠʤʠ 

ʦʙʦʨʦʪʳ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʘʩʭʦʜ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʥʘʛʨʫʟʢʫ ʥʘ ʜʦʣʦʪʦ. ʇʦʜ 

ʧʝʨʝʤʝʥʥʳʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʚʷʟʘʥʳ ʧʦ ʚʨʝʤʝʥʠ ʠ ʟʘʙʦʶ ʢ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ, ʠ ʜʦʣʞʥʳ 

ʥʝ ʧʨʝʚʳʰʘʪʴ ʢʨʠʪʠʯʝʩʢʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʧʘʩʥʦʩʪʠ ʩʣʦʤʘ 

ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ὣ ὪώȟώȟȢȢȢȟώ  
ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʘ ʝʱʸ ʦʜʥʘ ʬʫʥʢʮʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʨʝʰʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ. 

 

 

ʈʠʩ. 1 ï ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ 

 

ʃʶʙʳʝ ʧʦʧʳʪʢʠ ʧʦʣʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʠʣʠ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1) 

ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʦʜʷʪ ʢ ʥʝʫʜʘʯʝ ʚ ʚʠʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ. 
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ɺ ʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʲʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʂʅɹʂ, ʪʘʢ ʢʘʢ ʤʳ ʚʩʸ 

ʞʝ ʙʦʨʝʤʩʷ ʟʘ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʤ ʥʝʦʙʭʦʜʠʤ ʨʷʜ 

ʜʦʧʫʱʝʥʠʡ, ʧʦʤʦʛʘʶʱʠʡ ʩʪʨʦʠʪʴ ʧʨʦʛʥʦʟ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʳʰʣʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʠʟ 

ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʣʠʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʰʴ 

ʚʳʙʨʘʪʴ ʤʝʪʦʜ, ʩʦʙʨʘʪʴ ʦʙʫʯʘʶʱʠʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʠ ʥʘʟʥʘʯʠʪʴ ʧʨʘʚʠʣʘ ʝʛʦ 

ʧʝʨʝʦʙʫʯʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʳʝ ʜʦʩʪʫʧʥʳʝ ʟʘʙʦʡʥʳʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʠʭ ʜʦʧʫʩʪʠʤʳʡ ʢʦʨʠʜʦʨ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʮʝʣʴ ï ʚʝʣʠʯʠʥʫ, ʢ ʢʦʪʦʨʦʡ 

ʤʳ ʩʪʨʝʤʠʤʩʷ ʚ ʨʝʰʝʥʠʠ. ʀ ʚʩʸ ʵʪʠ ʚʳʯʠʩʣʝʥʠʷ ʥʘʜʦ ʜʝʣʘʪʴ ʩ ʪʘʢʦʡ ʯʘʩʪʦʪʦʡ, ʩ 

ʢʦʪʦʨʦʡ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʷʟʢʘ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ 

ʜʠʩʢʨʝʪʥʳʭ ʚʝʣʠʯʠʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. 

 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʚ ʚʠʜʝ ʤʝʪʦʜʘ çʉʣʫʯʘʡʥʦʛʦ ʃʝʩʘè, 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʃʝʦ ɹʨʝʡʤʘʥʦʤ ʠ ɸʜʝʣʴ ʂʘʪʣʝʨ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʥʘʙʦʨ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ï ʨʝʰʘʶʱʠʭ 

ʜʝʨʝʚʴʝʚ. ʆʩʥʦʚʳ ʘʣʛʦʨʠʪʤʘ ï ʤʝʪʦʜ ʙʵʛʛʠʥʛʘ ɹʨʝʡʤʘʥʘ ʠ ʤʝʪʦʜ ʩʣʫʯʘʡʥʳʭ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ ʊʠʥ ʂʘʤ ʍʦ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʨʝʛʨʝʩʩʠʠ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ 

ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʧʨʷʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʚʷʟʠ. 

ʆʩʥʦʚʥʘʷ ʝʛʦ ʠʜʝʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʜʘʥʥʳʭ, ʛʜʝ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʩʩʠʚʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ 

ʥʝʡʨʦʩʝʪʴ ʬʦʨʤʠʨʫʝʪ ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʚʦʝʡ ʪʦʯʥʦʩʪʴʶ, ʧʦʚʳʰʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ. 

 

ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʙʫʨʝʥʠʷ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʘʩʩʠʚ ʩʦʙʳʪʠʡ ʫʞʝ ʧʨʦʙʫʨʝʥʥʦʡ ʩʢʚʘʞʠʥʳ. ʉʦʙʳʪʠʷ 

ʧʨʠʚʷʟʘʥʳ ʧʦ ʚʨʝʤʝʥʠ, ʟʘʙʦʶ ʠ ʚʝʨʪʠʢʘʣʠ, ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ ɻʊʀ, ʧʦʣʥʳʡ 

ʞʫʨʥʘʣ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʟʘʙʦʡʥʦʡ ʪʝʣʝʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʜʘʥʥʳʝ 

ʧʦʩʣʝʨʝʡʩʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʤʷʪʠ ʧʨʠʙʦʨʦʚ ʅʅɹ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʜʘʪʯʠʢʦʚ 

ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ, ʬʠʢʩʠʨʫʝʤʳʭ ʝʛʦ ʩʘʤʦʧʠʩʮʝʤ. ʀʟ ʵʪʠʭ ʜʘʥʥʳʭ ʚʳʙʠʨʘʝʤ ʫʯʘʩʪʢʠ 

ʙʫʨʝʥʠʷ ʚʨʘʱʝʥʠʝʤ ʠ ʚʳʛʨʫʞʘʝʤ ʚ ʩʦʟʜʘʥʥʫʶ ʩʨʝʜʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘ ʢʘʞʜʦʤ 

ʟʘʧʫʩʢʝ ʨʘʩʯʝʪʘ ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʥʘ 85% ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʠ ʪʝʩʪʠʨʫʝʪʩʷ ʥʘ 

ʦʩʪʘʚʰʠʭʩʷ 15% ʫʞʝ ʩʚʝʨʰʠʚʰʠʭʩʷ ʩʦʙʳʪʠʡ. 

 

ʆʧʨʝʜʝʣʠʤ ʜʠʩʧʝʨʩʠʶ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ, ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʞʝʤ ʫʧʨʘʚʣʷʪʴ: ʦʙʦʨʦʪʳ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʛʨʫʟʢʘ ʥʘ ʢʨʶʢ, ʨʘʩʭʦʜ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ (ʨʠʩ. 2). 
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ʈʠʩ. 2 ï ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ 

 

 

 

ʈʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ ʚ ʵʪʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʢʘʟʘʣʩʷ ʨʘʩʭʦʜ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʦʜʥʘʢʦ 50% ʜʠʩʧʝʨʩʠʠ 

ʮʝʣʝʚʦʡ ʚʝʣʠʯʠʥʳ (ROP) ʥʝ ʚʳʛʣʷʜʠʪ ʦʯʝʥʴ ʜʦʩʪʦʚʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʤʦʜʝʣʠ, ʘ ʧʨʠʚʝʜʝʥʥʳʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʜʦʢʘʟʳʚʘʶʪ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʨʠʚʳʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ.  

 

ʇʦʚʪʦʨʠʤ ʦʧʳʪ, ʠʩʧʦʣʴʟʫʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘʙʦʡʥʦʡ ʪʝʣʝʩʠʩʪʝʤʳ: 

ʦʩʝʚʳʝ, ʣʘʪʝʨʘʣʴʥʳʝ ʠ ʪʦʨʩʠʦʥʥʳʝ ʚʠʙʨʘʮʠʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3 ï ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʊʄʉ 

 

 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʩʦʩʪʘʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 0,69 ʥʘ 

ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʠ ʜʦ 0,64 ʥʘ ʪʝʩʪʦʚʳʭ. ʊʦ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʝʨʥʦ ï 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʙʫʨʝʥʠʷ, ʙʫʜʫʯʠ ʟʘʞʘʪʳ ʚ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʊʘʢ ʢʘʢ ʚʩʝ ʩʦʙʳʪʠʷ ʚʳʙʦʨʢʠ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʦʧʠʩʘʥʠʠ ʚʩʝ ʚʳʰʝʦʧʠʩʘʥʥʳʝ 

ʟʥʘʯʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ, ʦʙʲʝʜʠʥʠʤ ʠʭ ʥʘʰʝʡ ʤʦʜʝʣʠ (ʨʠʩ. 4): 
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ʈʠʩ. 4 ï ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʊʄʉ 

 

ʊʝʧʝʨʴ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʫʙʝʜʠʪʝʣʴʥʳʝ 72% ʠ 66% ʮʝʣʝʚʦʡ ʚʝʣʠʯʠʥʳ 

(ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ) ʥʘ ʦʙʫʯʘʶʱʠʡ ʠ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʚʣʠʷʶʪ 3 

ʧʘʨʘʤʝʪʨʘ: ʨʘʩʭʦʜ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ (q), ʥʘʛʨʫʟʢʘ ʥʘ ʜʦʣʦʪʦ (wob) ʠ 

ʪʦʨʩʠʦʥʥʳʝ ʚʠʙʨʘʮʠʠ (n). 

ʄʝʪʦʜ çʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘè ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʟʘʙʦʡʥʦʡ ʪʝʣʝʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʅɹʂ. 

ɺʳʩʦʢʘʷ ʜʠʩʢʨʝʪʥʦʩʪʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʩʦʙʳʪʠʡ ʫʭʫʜʰʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ï ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

ʠʥʪʝʨʚʘʣʘ ʙʫʨʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʩʦʙʳʪʠʡ ʙʫʨʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ ʷʚʣʷʶʪʩʷ ʪʦʨʩʠʦʥʥʳʝ ʚʠʙʨʘʮʠʠ. ʀʭ 

ʢʦʤʧʝʥʩʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʘʚʘʨʠʡ, ʫʚʝʣʠʯʠʪʴ ʨʝʩʫʨʩ ʵʣʝʤʝʥʪʦʚ ʂʅɹʂ ʠ 

ʜʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ï ʫʚʝʣʠʯʝʥʠʷ ʝʞʝʜʥʝʚʥʦʡ ʧʨʦʭʦʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʢʚʘʞʠʥʳ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʫʨʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʪʦʤ ʤʝʪʦʜʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʩ ʟʘʙʦʷ ʠ ʜʘʪʯʠʢʦʚ ʙʫʨʦʚʦʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʚʝʜʫʱʠʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʙʫʨʝʥʠʷ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʦʡ ʧʨʦʭʦʜʢʠ ʚ ʪʝʢʫʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 
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ʢʦʛʜʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʅɹʂ ʥʝ ʧʨʝʚʳʰʝʥʳ, ʘ 

ʨʠʩʢʠ ʦʪʚʦʨʦʪʘ ʠʣʠ ʩʣʦʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʤʠʥʠʤʘʣʴʥʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʪʝʭʥʦʣʦʛʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʥʦʢʘʚʠʪʠʨʫʶʱʝʛʦ ʙʫʨʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʟʤ ʠʤʧʫʣʴʩʥʦʡ ʠ ʢʘʚʠʪʠʨʫʶʱʝʡ ʩʪʨʫʠ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʠʤʧʫʣʴʩ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʟʤʝʥʷʝʪ ʧʦʣʝ ʧʦʪʦʢʘ ʥʘ ʟʘʙʦʝ 

ʩʢʚʘʞʠʥʳ ʠ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ, ʩʘʤʦʨʝʟʦʥʠʨʫʶʱʘʷ 

ʢʘʚʠʪʠʨʫʶʱʘʷ ʩʪʨʫʷ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜʳ. ʊʝʭʥʦʣʦʛʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ ʟʘ ʩʯʸʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʠʤʧʫʣʴʩʥʦʡ ʠ ʢʘʚʠʪʠʨʫʶʱʝʡ ʩʪʨʫʠ (ɻɻʀʂʉ), ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘʜ ʜʦʣʦʪʦʤ. ʊʝʭʥʦʣʦʛʠʷ ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦʜ ʙʫʨʝʥʠʝ ʨʦʪʦʨʦʤ, ʩʠʩʪʝʤʫ ʚʝʨʭʥʝʛʦ 

ʧʨʠʚʦʜʘ (ʉɺʇ), ʚʠʥʪʦʚʦʡ ʟʘʙʦʡʥʳʡ ʜʚʠʛʘʪʝʣʴ (ɺɿɼ) ʠ ʨʦʪʦʨʥʦ-ʫʧʨʘʚʣʷʝʤʫʶ 

ʩʠʩʪʝʤʫ (ʈʋʉ). ʅʘ ʩʢʚʘʞʠʥʘʭ ʩ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ʧʨʦʭʦʜʢʠ (ʄʉʇ) ʚʦʟʨʦʩʣʘ ʙʦʣʝʝ, ʯʝʤ ʥʘ 25 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ, ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʥʦʡ ʠ 

ʢʘʚʠʪʠʨʫʶʱʝʡ ʩʪʨʫʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʨʝʥʠʷ, ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʢʘʚʠʪʘʮʠʦʥʥʘʷ ʵʨʦʟʠʷ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʥʦ-ʢʘʚʠʪʠʨʫʶʱʝʡ ʩʪʨʫʠ (ɻɻʀʂʉ), 

ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʤʧʫʣʴʩʥʦʛʦ ʠ ʢʘʚʠʪʠʨʫʶʱʝʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʩʦʟʜʘʥ 

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ (ʄʉʇ) ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ 

ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʘ ʪʘʢ ʞʝ, ʩʦʢʨʘʱʝʥʠʷ ʮʠʢʣʘ ʙʫʨʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʠʤʧʫʣʴʩʥʦʡ ʩʪʨʫʝ, 

ʦʙʨʘʟʫʶʱʝʡʩʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʩʘʜʢʠ ʜʦʣʦʪʘ, ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʠ ʣʦʢʘʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʦʪ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ʙʫʨʝʥʠʷ. ʇʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ɻɻʀʂʉ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʂʠʪʘʝ ʚ ʩʢʚʘʞʠʥʘʭ ʥʘ 

ʩʫʰʝ ʠ ʚ ʤʦʨʝ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɻʀʂʉ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʄʉʇ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʠ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʙʫʨʝʥʠʝ [2]. ɺ ʈʦʩʩʠʠ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʳʪʳʚʘʣʦʩʴ ʠ ʘʥʘʣʦʛʦʚ ʥʝ 

ʠʤʝʝʪ. 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ɻɻʀʂʉ 

 

 ʅʘʧʨʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʚʘʞʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʢʣʦʥʥʳʡ ʧʨʦʪʦʯʥʳʡ ʢʘʥʘʣ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʠ ʩʢʦʨʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʪʘʢ ʞʝ 

ʩʦʟʜʘʚʘʪʴ ʪʘʥʛʝʥʮʠʘʣʴʥʫʶ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ 

ʥʝʧʨʝʨʳʚʥʦ ʚʨʘʱʘʪʴʩʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʤʧʫʣʴʩ ʜʘʚʣʝʥʠʷ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʙʣʦʢʦʤ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ (ʢʨʳʣʴʯʘʪʢʠ), 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʫʣʴʩʘʮʠʠ ʜʣʷ ʨʝʟʦʥʘʥʩʥʦʡ ʢʘʤʝʨʳ. ʂʘʤʝʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʩʦʟʜʘʥʠʷ ʨʝʟʦʥʘʥʩʘ ʞʠʜʢʦʩʪʠ. ʂʦʛʜʘ ʫʩʪʦʡʯʠʚʳʡ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʧʨʦʭʦʜʠʪ, ʯʝʨʝʟ 

ʩʫʞʝʥʥʦʝ ʩʝʯʝʥʠʝ ʨʝʟʦʥʠʨʫʶʱʝʡ ʢʘʤʝʨʳ, ʚʦʟʥʠʢʘʝʪ ʨʝʟʦʥʘʥʩʥʦʝ ʢʦʣʝʙʘʥʠʝ 

ʜʘʚʣʝʥʠʷ. 

ɿʘʪʝʤ ʦʥʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʢʘʤʝʨʫ. ʂʦʛʜʘ ʯʘʩʪʦʪʘ ʧʫʣʴʩʠʨʫʶʱʝʛʦ 

ʜʘʚʣʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʨʝʟʦʥʠʨʫʶʱʝʡ ʢʘʤʝʨʳ, ʚʦʟʥʠʢʘʝʪ 

ʘʢʫʩʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʞʠʜʢʦʩʪʠ ʠ ʢʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʦʥʠʨʫʶʱʝʡ ʢʘʤʝʨʝ 

ʫʩʠʣʠʚʘʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʚʳʭʦʜʝ ʦʙʨʘʟʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʧʫʣʴʩʠʨʫʶʱʠʝ 

ʪʫʨʙʫʣʝʥʪʥʳʝ ʚʠʭʨʝʚʳʝ ʢʦʣʴʮʘ, ʘ ʧʫʣʴʩʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʟʘʙʦʡ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ɻɻʀʂʉ [1,2]. 
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ʈʠʩʫʥʦʢ 1 - ʂʦʥʩʪʨʫʢʮʠʷ ɻɻʀʂʉ, 1 - ʚʝʨʭʥʷʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʤʫʬʪʘ; 2 - ʵʣʘʩʪʠʯʥʘʷ ʤʘʥʞʝʪʘ; 

3 - ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ (ʢʨʳʣʴʯʘʪʢʘ); 4 - ʦʪʢʣʦʥʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; 5 - ʚʘʣ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ; 

6 - ʦʧʦʨʘ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ; 7 - ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʘʷ ʥʘʩʘʜʢʘ; 8 - ʧʦʣʦʩʪʥʦʡ ʨʝʟʦʥʘʪʦʨ; 9 - 

ʥʠʞʥʷʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʤʫʬʪʘ; 10 - ʢʦʨʧʫʩ 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ɻɻʀʂʉ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

 

ʈʠʩʫʥʦʢ 2 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ɻɻʀʂʉ, 1 - ʜʦʣʦʪʦ; 2 - ɻɻʀʂʉ; 3 - 

ʦʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ; 4 - ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 5 - ʙʫʨʠʣʴʥʘʷ ʢʦʣʦʥʥ; 6 - ɺɹʊ; 7 - ʚʝʨʪʣʶʛ; 8 - 

ʙʫʨʦʚʦʡ ʨʫʢʘʚ; 9 - ʩʪʦʷʢ; 10 - ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ; 11 - ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʣʠʥʠʷ; 12 - ʩʠʩʪʝʤʘ ʩʙʦʨʘ 

ʜʘʥʥʳʭ; 13 - ʢʦʤʧʴʶʪʝʨ; 14 - ʙʫʨʦʚʦʡ ʥʘʩʦʩ; 15 - ʚʩʘʩʳʚʘʶʱʘʷ ʣʠʥʠʷ; 16 - ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ 

ʝʤʢʦʩʪʴ; 17 - ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ; 18 - ʫʩʪʴʝʚʦʡ ʞʝʣʦʙ 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɻɻʀʂʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ [2]. 
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ʊʘʙʣʠʮʘ 1 - ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɻɻʀʂʉ 

ʉʢʚʘʞʠʥʘ 
ʀʥʪʝʨʚʘ

ʣ, ʤ 
ʂʅɹʂ ʇʦʨʦʜʘ 

ʈʝʞʠʤ 

ʙʫʨʝʥʠʷ 

ʆʪʙʫʨʝʥʥ

ʳʡ ʤʝʪʨʘʞ 

ɺʨʝʤʷ 

ʙʫʨʝʥʠ

ʷ, ʯ 

ʄʉ

ʇ, 

ʤ/ʯ 

ʇʨʠʤʝʥʝʥ

ʠʝ ɻɻʀʂʉ 

ʕʬʬʝʢʪʠʚʥʦʩ

ʪʴ 

ʧʨʠʤʝʥʝʥʠʷ, 

% 

ʈʦʪʦʨ (ɺʉʇ)+ɻɻʀʂʉ 

LHV13-2-

1S1 

2008-

2033 

ū215 mm bit (roller 

bit)+ū178 mm 

Hydraulic pulsed and 

cavitating jet 

generator+ū158 mm 

DCĬ1+ū215 mm 

STB+ū158 mm 

F/V(RING)+ū158 mm 

DCĬ17+ū158 

mm(F/J+JAR)+X/O+ū

139 mm HWDPĬ11. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=5-15 ʪ; 

Nʨʦʪ=40-

60 

ʦʙ/ʤʠʥ; 

Q=25-27 

ʣ/ʩ; 

P=60-90 

ʘʪʤ. 

25 10 2,50 ɼʘ 
 

LHV13-2-

1S1 

2418-

2469 

ū215 mm bit (roller 

bit)+ū158 mm 

DCĬ1+ū215 mm 

STB+ū158 mm 

F/V(RING)+ū158 mm 

DCĬ17+ū158 

mm(F/J+JAR)+X/O+ū

139 mm HWDPĬ11. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=5-15 ʪ; 

Nʨʦʪ=40-

60 

ʦʙ/ʤʠʥ; 

Q=25-27 

ʣ/ʩ; 

P=60-90 

ʘʪʤ. 

51 33,8 1,51 ʅʝʪ 65,69 

LHV13-2-

1S1 

2469-

2508 

ū215 mm bit (roller 

bit)+ū158 mm 

DCĬ1+ū215 mm 

STB+ū158 mm 

F/V(RING)+ū158 mm 

DCĬ17+ū158 

mm(F/J+JAR)+X/O+ū

139 mm HWDPĬ11. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=5-15 ʪ; 

Nʨʦʪ=40-

60 

ʦʙ/ʤʠʥ; 

Q=25-27 

ʣ/ʩ; 

P=60-90 

ʘʪʤ. 

39 24,3 1,60 ʅʝʪ 55,77 

ʈʦʪʦʨ (ɺʉʇ)+ɻɻʀʂʉ+ɺɿɼ 

CFD18-1N-

1 

2600-

2899 

ū215.9 mm bit 

(PDC)+ū178 mm 

hydraulic pulsed and 

cavitating jet 

generator+X-

over+ū177 mm PDM 

(0.75Á)+ū215.9 mm 

STB+ū165 mm 

F/V+ū165 mm 

DCĬ8+ū165 mm 

(F/J+JAR)+ū127 mm 

HWDPĬ14+ū127 mm 

DP. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=2-5 ʪ; 

Nʨʦʪ=80-

95 

ʦʙ/ʤʠʥ; 

Q=25-32 

ʣ/ʩ; 

P=130-

160 ʘʪʤ. 

299 14,3 20,91 ɼʘ 
 

CFD18-1N-

1 

2900-

3006 

ū215.9 mm bit 

(PDC)+ū177 mm PDM 

(0.75Á)+ū215.9 mm 

STB+ū165 mm 

F/V+ū165 mm 

DCĬ8+ū165 mm 

(F/J+JAR)+ū127 mm 

HWDPĬ14+ū127 mm 

DP. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=2-5 ʪ; 

Nʨʦʪ=80-

95 

ʦʙ/ʤʠʥ; 

Q=25-32 

ʣ/ʩ; 

P=130-

160 ʘʪʤ. 

106 8 13,25 ʅʝʪ 57,80 

ʈʦʪʦʨ (ɺʉʇ)+ɻɻʀʂʉ+ʈʋʉ 

LHV13-2-

1S1 

2338-

2347 

ū215 mm Bit 

(PDC)+ū171 mm 

Power Driver+ū171 

mm MWD+ū158 mm 

NMDC+ū158 mm 

DCĬ9+ū158 mm 

(F/J+JAR)+X/O+ū139 

mm HWDP+ū139 mm 

DP. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=2-11 ʪ; 

Nʨʦʪ=10

0-125 

ʦʙ/ʤʠʥ; 

Q=25-30 

ʣ/ʩ; 

P=90-110 

ʘʪʤ. 

9 4,2 2,14 ʅʝʪ 32,22 

LHV13-2-

1S1 

2348-

2365 

ū215 mm Bit 

(PDC)+ū178 mm 

hydraulic pulsed and 

cavitating jet 

generator+X/O+ū171 

mm Power 

Driver+ū171 mm 

MWD+ū158 mm 

NMDC+ū158 mm 

DCĬ9+ū158 mm 

(F/J+JAR)+X/O+ū139 

mm HWDP+ū139 mm 

DP. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=5-12 ʪ; 

Nʨʦʪ=10

0-120 

ʦʙ/ʤʠʥ; 

Q=28-30 

ʣ/ʩ; 

P=90-110 

ʘʪʤ. 

17 6 2,83 ɼʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʳ 1 

LHV13-2-

1S1 

2366-

2418 

ū215 mm Bit 

(PDC)+ū171 mm 

Power Driver+ū171 

mm MWD+ū158 mm 

NMDC+ū158 mm 

DCĬ9+ū158 mm 

(F/J+JAR)+X/O+ū139 

mm HWDP+ū139 mm 

DP. 

ɻʣʠʥʠʩʪʳʡ 

ʠ 

ʧʝʩʯʘʥʳʡ 

ʢʦʥʛʣʦʤʝʨ

ʘʪ 

G=9-16 ʪ; 

Nʨʦʪ=50-

80 

ʦʙ/ʤʠʥ; 

Q=28-30 

ʣ/ʩ; 

P=90-110 

ʘʪʤ. 

52 40,8 1,27 ʅʝʪ 122,31 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʅʘ ʩʢʚʘʞʠʥʝ LHV13-2-1S1, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻɻʀʂʉ+ʈʦʪʦʨ (ʉɺʇ), ʧʦʟʚʦʣʠʣʦ 

ʜʦʩʪʠʯʴ ʠ ʧʨʝʚʳʩʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ (ʄʉʇ), ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩ 1,51 ʜʦ 2,5 ʤ/ʯ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʥʘ 65,69 %. 

ʅʘ ʩʢʚʘʞʠʥʝ CFD18-1N-1, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻɻʀʂʉ+ɺɿɼ+ʈʦʪʦʨ (ʉɺʇ), 

ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʠ ʧʨʝʚʳʩʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ 

(ʄʉʇ), ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩ 13,25 ʜʦ 20,91 ʤ/ʯ, 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʥʘ 57,80 %. 

ʅʘ ʩʢʚʘʞʠʥʝ LHV13-2-1S1, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻɻʀʂʉ+ʈʋʉ+ʈʦʪʦʨ (ʉɺʇ), ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩ 1,27 ʜʦ 2,83 ʤ/ʯ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʥʘ 122,31 %. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʞʠʤʘ ʙʫʨʝʥʠʷ, ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ɻɻʀʂʉ, 

ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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2. Huaizhong S., Gensheng L., Zhongwei H. Mechanism of hydraulic pulsed and 

cavitating jet improving rop and application in China offshore drilling // WJTA-IMCA. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʍɸʅʀɿʄʆɺ ʇʆɺʓʐɽʅʀʗ ʉʊɸɹʀʃʔʅʆʉʊʀ 

ʉʊɺʆʃɸ ʉʂɺɸɾʀʅʓ ʅɸ ʆɹʒɽʂʊɸʍ ʆʆʆ çʉʂ çʈʋʉɺʔɽʊʇɽʊʈʆè 

ɸ.ʉ. ɼʫʜʘʨʝʥʢʦ 

ɸʆ çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè, ʛ.ʉʘʤʘʨʘ, Aleksey.Dudarenko@Giprovostokneft.ru 

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʢʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʙʫʨʝʥʠʷ ʧʦʜ 

ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ ʥʘ ʦʙʲʝʢʪʘʭ ʆʆʆ çʉʂ çʈʋʉɺʔɽʊʇɽʊʈʆè, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʧʦʩʘʜʢʘʤʠ ʠ ʟʘʪʷʞʢʘʤʠ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʧʦʨʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ ʉʝʚʝʨʦ-ʍʦʩʝʜʘʶʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʩʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ ʧʦʨʦʜ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʨʝʮʝʧʪʫʨʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʠʩʩʣʝʜʦʚʘʥʘ ʠʥʛʠʙʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʥʦʚʣʝʥʥʳʭ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʩ 

ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʩʝʨʠʡ ʠʩʧʳʪʘʥʠʡ ʚʳʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʮʝʧʪʫʨʳ. 

ɺʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʩʧʫʩʢʦ-ʧʦʜʲʝʤʥʳʭ 

ʦʧʝʨʘʮʠʡ (ʉʇʆ).   

ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʩʢʚʘʞʠʥʝ ˉ1115 ʉʝʚʝʨʦ-

ʍʦʩʝʜʘʶʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʠ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʘ ʉʇʆ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ: 1 ʨʠʩʫʥʦʢ, 2 ʪʘʙʣʠʮʳ, ʫʢʘʟʘʥ ʩʧʠʩʦʢ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ 17 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. 
ʂʃʖʏɽɺʓɽ ʉʃʆɺɸ 

ɹʫʨʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʢʚʘʞʠʥ, ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʣʦʥʥʘ, ʩʧʫʩʢʦ-

ʧʦʜʲʝʤʥʳʝ ʦʧʝʨʘʮʠʠ, ʧʦʩʘʜʢʠ ʠ ʟʘʪʷʞʢʠ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʙʫʨʦʚʦʡ 

ʨʘʩʪʚʦʨ, ʥʘʙʫʭʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʠʥʛʠʙʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ. 

ɺɺɽɼɽʅʀɽ 

ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʩʪʝʥʢʠ 

ʩʢʚʘʞʠʥʳ, ʥʝʢʦʨʨʝʢʪʥʳʤ ʧʦʜʙʦʨʦʤ ʧʨʦʤʳʚʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ, ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ ʣʠʢʚʠʜʘʮʠʠ ʩʢʚʘʞʠʥʳ. 

ʇʨʠ ʙʫʨʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʧʦʜ ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ ʥʘ ʉʝʚʝʨʦ-

ʍʦʩʝʜʘʶʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʦʙʣʝʤʘ ʯʘʩʪʳʭ ʧʦʩʘʜʦʢ ʠ 

ʟʘʪʷʞʝʢ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʨʝʰʝʥʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ, ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʲʷʩʥʷʶʱʠʡ ʧʨʠʯʠʥʳ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʠʟʫʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 
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ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʘʩʰʪʘʙʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʥʠʞʝʥʠʝ ʉʇʆ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ 

ʨʝʮʝʧʪʫʨʳ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʥʪʨʦʣʴ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʥʛʠʙʠʪʦʨʦʚ ʚ 

ʙʫʨʦʚʦʤ ʨʘʩʪʚʦʨʝ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʧʦʩʘʜʦʢ ʠ ʟʘʪʷʞʝʢ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʙʫʨʝʥʠʠ ʚ ʠʥʪʝʨʚʘʣʘʭ ʧʦʜ 

ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ ʥʘ ʦʙʲʝʢʪʘʭ ʆʆʆ çʉʂ çʈʋʉɺʔɽʊʇɽʊʈʆè. 

ʅɸʋʏʅʆ - ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʣʠʪʝʨʘʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʯʠʥʳ ʧʦʪʝʨʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ 

ʟʘʯʘʩʪʫʶ ʩʚʷʟʳʚʘʶʪ ʩ ʩʫʞʝʥʠʝʤ ʩʪʚʦʣʘ ʠʣʠ ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ, 

ʩʣʘʛʘʝʤʳʭ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʧʦʨʦʜʘʤʠ.  

ʇʨʠ ʚʳʨʘʞʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʩʪʘʨʘʶʪʩʷ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʫʝʤʫʶ ʧʣʦʪʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ. ʂʦʥʪʨʦʣʠʨʫʶʪ 

ʬʠʣʴʪʨʘʮʠʶ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʤʘʯʠʚʘʥʠʷ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ. 

ʀ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʪʝʟʠʩʘ ʙʣʠʟʢʠ ʢ ʪʦʤʫ, ʯʪʦ ʤʳ ʧʨʝʜʣʘʛʘʝʤ, ʘ ʠʤʝʥʥʦ: 

ʞʝʩʪʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʥʛʠʙʠʪʦʨʘ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʯʝʪʘʥʠʷ 

ʠʥʛʠʙʠʪʦʨʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ. 

ɿɸɼɸʏʀ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ. 

1. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʥʘʙʫʭʘʥʠʷ ʧʦʨʦʜʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ.  

2. ʀʩʧʳʪʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʦʙʨʘʟʮʘʤʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʙʫʨʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʛʠʙʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʢʚʘʞʠʥʝ 

ˉ1115 ʉʝʚʝʨʦ-ʍʦʩʝʜʘʶʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʃɸɹʆʈɸʊʆʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʙʫʭʘʥʠʷ ʛʨʫʥʪʘ. 

ʀʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ 24143-80 ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʠʙʦʨʘ ʇʅɻ-1. ʀʟʤʝʣʴʯʝʥʥʳʡ ʦʙʨʘʟʝʮ ʫʢʣʘʜʳʚʘʣʠ ʚ ʢʦʣʴʮʦ ʧʨʠʙʦʨʘ ʠ 

ʫʪʨʘʤʙʦʚʳʚʘʣʠ, ʩʚʝʨʭʫ ʧʦʤʝʱʘʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʣʧʘʢ, ʥʘ ʢʦʪʦʨʳʡ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦʡ ʜʝʬʦʨʤʘʮʠʠ (ȹh, ʤʤ). ʅʘ ʈʠʩʫʥʦʢ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʘ ʛʣʠʥʳ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʥʘʙʫʭʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʛʣʠʥʳ ʦʪ ʚʨʝʤʝʥʠ 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʟʘ 17 ʯʘʩʦʚ ʧʨʦʠʟʦʰʣʦ ʥʘʙʫʭʘʥʠʝ ʦʙʨʘʟʮʘ 

ʧʦʨʦʜʳ ʥʘ 3,7 ʤʤ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʝʥʢʘ ʩʢʚʘʞʠʥʳ ʩʦʦʙʱʘʝʪʩʷ ʩ ʙʫʨʦʚʳʤ 

ʬʣʶʠʜʦʤ ʪʦʣʴʢʦ ʦʜʥʦʡ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʨʦʜʳ ʚ 

ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ ʠʩʧʳʪʘʥʠʠ, ʪʦ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ ȹh = 

1,85 ʤʤ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʥʪʘ (Ů) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

‐
Ў

, 

ʛʜʝ ȹh  ╖  ʟʥʘʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

         h  ╖  ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʠʩʧʳʪʘʥʥʦʛʦ ʛʨʫʥʪʘ ʩʦʩʪʘʚʠʣʘ Ů = 0,07, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʥʘʙʫʭʘʶʱʠʤ 

ʛʨʫʥʪʘʤ. 

ʊʘʙʣʠʮʘ 1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ  

ʈʘʟʥʦʚʠʜʥʦʩʪʴ  

ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ  

ʜʝʬʦʨʤʘʮʠʷ, Ů 

ʅʝʥʘʙʫʭʘʶʱʠʡ < 0,04 

ʉʣʘʙʦʥʘʙʫʭʘʶʱʠʡ 0,04 ï 0,08 

ʉʨʝʜʥʝʥʘʙʫʭʘʶʱʠʡ 0,08 ï 0,012 

ʉʠʣʴʥʦʥʘʙʫʭʘʶʱʠʡ > 0,12 

 ʊʘʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥʳ ʥʝ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʩʫʞʝʥʠʶ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʦʥʘ ʧʨʠʚʦʜʠʪ ʢ 
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ʨʳʭʣʦʤʫ ʧʨʦʛʠʜʨʘʪʠʨʦʚʘʚʰʝʤʫ ʩʣʦʶ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʣʦʭʦʛʦ 

ʭʦʞʜʝʥʠʷ ʂʅɹʂ. 

ʇʆɼɹʆʈ ʈɽʎɽʇʊʋʈʓ ɹʋʈʆɺʆɻʆ ʈɸʉʊɺʆʈɸ 

ɹʫʨʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʧʦʜ ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʆʆʆ 

çʉʂ çʈʋʉɺʔɽʊʇɽʊʈʆè, ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʙʫʨʦʚʦʤ 

ʨʘʩʪʚʦʨʝ. ʂ ʜʘʥʥʦʤʫ ʨʘʩʪʚʦʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʘʚʣʝʥʳ ʠʥʛʠʙʠʪʦʨʳ 

(ʤʝʪʘʩʠʣʠʢʘʪ ʥʘʪʨʠʷ ʄʉʅ, ʩʫʣʴʬʠʨʦʚʘʥʥʳʡ ʘʩʬʘʣʴʪ PetroAsf, ʭʣʦʨʠʜ ʢʘʣʠʷ 

KCl) ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʧʳʪʘʥʦ 8 

ʨʝʮʝʧʪʫʨ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ. ʇʨʠʤʝʥʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʛʠʙʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʙʨʘʥʳ ʣʫʯʰʠʝ 

ʨʝʮʝʧʪʫʨʳ  

- ʧʦ ʟʥʘʯʝʥʠʶ ʬʠʣʴʪʨʘʮʠʠ ʠ ʨʝʦʣʦʛʠʠ  

- ʧʦʪʝʥʮʠʘʣʫ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʛʣʠʥ ʩʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʜʘʥʥʳʤ. 

ɼʚʝ ʨʝʮʝʧʪʫʨʳ ʩ ʥʘʠʣʫʯʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘ 2 

ʊʘʙʣʠʮʘ 2 ʈʝʮʝʧʪʫʨʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʝʘʛʝʥʪʘ 
ʂʦʥʮʝʥʪʨʘʮʠʷ, ʢʛ/ʤ

3
 

ʈʘʩʪʚʦʨ 1 ʈʘʩʪʚʦʨ 2 

ʂʘʫʩʪʠʯʝʩʢʘʷ ʩʦʜʘ 1 1 

PAC LV 3 3 

PAC HV 3 3 

ʂʩʘʥʪʘʥʦʚʘʷ ʩʤʦʣʘ (ɹʠʦʧʦʣʠʤʝʨ) 1,0 1,0 

ɼʝʪʝʨʛʝʥʪ 2,0 2,0 

ʄʠʢʨʦʤʨʘʤʦʨ ʂʄ-10/60/100 80,0 80,0 

ʇʦʣʠʘʢʨʠʣʘʤʠʜ 3,0 3,0 

ʇʦʣʠʘʢʨʠʣʘʪ ʥʘʪʨʠʷ 5,0 5,0 

ɻʂɾ 2,0 2,0 

ɻʣʠʪʘʣ 3,0 3,0 

ʇʦʣʠʛʣʠʢʦʣʴ 10 10 

ʄʉʅ 3 3 

ɸʩʬʘʣʴʪʝʥʳ 12 12 

KCl - 25 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʛʠʙʠʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʚʣʠʷʝʪ ʥʘ 
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ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʣʠʥʘʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʮʝʧʪʫʨʘ ˉ1. 
 

 

ʆʇʓʊʅʆ - ʇʈʆʄʓʐʃɽʅʅʓɽ ʈɸɹʆʊʓ 

ʆʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʢʚʘʞʠʥʝ ˉ1115 

ʉʝʚʝʨʦ-ʍʦʩʝʜʘʶʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɹʫʨʝʥʠʝ ʧʦʜ ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ 

ʧʨʦʭʦʜʠʣʦ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ. ɺʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ ʚʝʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʛʠʙʠʪʦʨʦʚ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʪʚʦʨʘ ʚʳʧʦʣʥʷʣʘʩʴ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʝʮʝʧʪʫʨʳ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʥʪʝʨʚʘʣʘ ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʘ. 

ɼʦʩʪʠʛʥʫʪʳʡ ʵʬʬʝʢʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʆʇʈ - ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʪʝʨʚʘʣʘ ʠ ʝʛʦ ʢʨʝʧʣʝʥʠʷ ʥʘ 2,9 ʩʫʪʦʢ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠʥʪʝʨʚʘʣʘ ʠ ʝʛʦ ʢʨʝʧʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ï 13,27 ʩʫʪʦʢ ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 

ʘʥʘʣʦʛʠʯʥʳʭ ʩʢʚʘʞʠʥ ï 16,17 ʩʫʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʣʦʩʴ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʪʝʨʚʘʣʘ ʥʘ 18%. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʛʠʙʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʚ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

¶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ, ʥʠʟʢʘʷ 

ʥʘʨʘʙʦʪʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʣʣʦʠʜʥʦʡ ʬʘʟʦʡ; 

¶ ʦʪʩʫʪʩʪʚʠʠ ʟʘʪʷʞʝʢ ʠ ʧʦʩʘʜʦʢ ʧʨʠ ʉʇʆ, ʜʘʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʧʨʦʩʪʦʷʭ ʙʝʟ 
ʮʠʨʢʫʣʷʮʠʠ; 

¶ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ɹʈ. 

ɺʓɺʆɼʓ 

Å ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʦʨʦʜʳ ʩ ʧʨʦʙʣʝʤʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʢʚʘʞʠʥʳ ʩʢʚʘʞʠʥʳ 

ˉ1211 ʉʝʚʝʨʦ-ʍʦʩʝʜʘʶʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʨʦʜʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʣʘʙʦʥʘʙʫʭʘʶʱʠʤ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʨʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʜʨʘʪʘʮʠʷ ʩʪʝʥʢʠ 

ʩʢʚʘʞʠʥʳ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʝʝ ʜʠʘʤʝʪʨ ʠ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʩʘʜʦʢ 

ʠ ʟʘʪʷʞʝʢ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

Å ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠʥʛʠʙʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ 8 ʨʝʮʝʧʪʫʨ 

ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʦʨʦʜʳ. ɺʳʙʨʘʥʳ ʨʘʩʪʚʦʨʳ ʩ 

ʥʘʠʣʫʯʰʠʤʠ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

Å ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʩʠʩʪʝʤʘ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʜʣʷ ʙʫʨʝʥʠʷ ʧʦʜ ʪʝʭʥʠʯʝʩʢʫʶ ʢʦʣʦʥʥʫ ʥʘ ʉʝʚʝʨʦ-ʍʦʩʝʜʘʶʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

Å ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʩʦʢʨʘʱʝʥʳ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʪʝʨʚʘʣʘ. 
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ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ, 443100, ʫʣ. ʄʦʣʦʜʦʛʚʘʨʜʝʡʩʢʘʷ, 244 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʩʨʝʜʘ, ʧʨʷʤʘʷ ʵʤʫʣʴʩʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʵʤʫʣʴʛʘʪʦʨ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʚʦʜʦʦʪʜʘʯʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

ʇʨʠʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʘʢ ʥʘ ʚʦʜʥʦʡ, ʪʘʢ ʠ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ 

ʦʩʥʦʚʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʢʠʭ 

ʨʘʩʪʚʦʨʦʚ. ɹʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʠʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʪʚʦʨʳ ʥʘ ʚʦʜʥʦʡ 

ʦʩʥʦʚʝ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʠ ʩʤʘʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʪʠʧ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʵʤʫʣʴʩʠʝʡ 1ʛʦ ʨʦʜʘ ʪʠʧʘ çʤʘʩʣʦ ʚ ʚʦʜʝè (ʤ/ʚ). 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʈɺʆ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʋʆ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʭ ʚ ʫʩʣʦʚʠʷʭ ɸʅʇɼ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʝʧʨʝʩʩʠʠ ʥʘ ʧʣʘʩʪ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. 

ʆʜʥʘʢʦ, ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʠʤʠ 

ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʠʤʠ ʠ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʦʜʦʦʪʜʘʯʠ ʚ ʧʣʘʩʪ ʠ ʙʦʣʴʰʝʡ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʪʚʦʨʘʤʠ ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʦʩʥʦʚʝ. ʇʦʜʦʙʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʜʦʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ. ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʦʪʨʘʞʝʥ ʚ 

ʨʘʙʦʪʘʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʝʮʝʧʪʫʨʘ ʩʪʘʙʠʣʴʥʦʡ ʵʤʫʣʴʩʠʠ 1ʛʦ ʨʦʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʥʘʩʳʱʝʥʥʫʶ 

ʭʣʦʨʠʜʦʤ ʚʦʜʥʫʶ ʬʘʟʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʧʨʦʚʦʜʷʪʩʷ ʧʠʣʦʪʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ 

ʵʤʫʣʴʛʘʪʦʨʦʚ. 

ʆʙʟʦʨ  

 
ɹʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʵʤʫʣʴʩʠʠ 1ʛʦ ʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ, ʜʨʫʛʘʷ 
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ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʦʡ. ʆʜʥʘʢʦ, ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʵʤʫʣʴʩʠʡ 

(ʵʤʫʣʴʛʘʪʦʨʦʚ) ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʙʳʩʪʨʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʬʘʟʳ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʤʫʣʴʩʠʠ ʢ 1 (ʧʨʷʤʳʝ-ʤ/ʚ) ʠʣʠ 2 (ʦʙʨʘʪʥʳʝ-ʚ/ʤ) ʨʦʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʠ ʚʦʜʥʦʡ ʯʘʩʪʝʡ, ʥʦ ʠ ʪʠʧʦʤ 

ʵʤʫʣʴʛʘʪʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʵʤʫʣʴʩʠʦʥʥʳʡ ʨʘʩʪʚʦʨ, 

ʚʥʝʰʥʷʷ ʬʘʟʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʜʥʦʡ ʩʨʝʜʦʡ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ 

ʵʤʫʣʴʛʘʪʦʨʘ ʨʘʩʪʚʦʨ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʝʥ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʋ/ɺ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʪ 95/5 ʜʦ 50/50, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʘʩʪʚʦʨʘ. ɺʳʩʦʢʠʝ ʩʤʘʟʳʚʘʶʱʠʝ ʠ ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʙʫʨʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʵʤʫʣʴʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʝ ʙʫʜʝʪ 

ʨʘʟʨʫʰʘʪʴʩʷ ʠ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʬʘʟʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʆʪʩʫʪʩʪʚʠʝ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʤʫʣʴʩʠʡ ʚʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʨʫʰʘʶʱʠʭ 

ʩʪʨʫʢʪʫʨʫ - ʢʦʘʣʝʩʮʝʥʮʠʷ, ʬʣʦʢʫʣʷʮʠʷ, ʨʘʩʩʣʦʝʥʠʝ.   

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʚʝʞʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʷʤʦʡ ʵʤʫʣʴʩʠʠ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʣʠ ʠʭ ʢʦʤʧʣʝʢʩʦʤ. 

 ʇʝʨʚʠʯʥʳʡ ʪʝʩʪ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʨʘʩʩʣʦʝʥʠʶ) ï ʪʝʩʪ ʥʘ ʮʠʣʠʥʜʨʘʭ: ʩʠʩʪʝʤʘ ʟʘʣʠʚʘʝʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʠʡʩʷ 

ʮʠʣʠʥʜʨ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ. ɼʘʣʝʝ ʯʝʨʝʟ 

ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʵʤʫʣʴʩʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʘʷ ʬʘʟʘ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʠʣʠʥʜʨʘ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʩʪʚʦʨʘ, ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʵʤʫʣʴʩʠʠ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 

ʙʳʪʴ <5 ɺ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʙʨʘʪʥʳʭ ʵʤʫʣʴʩʠʠ ʩʪʘʙʠʣʴʥʦʡ ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʠ 

ʟʥʘʯʝʥʠʠ ʩʚʳʰʝ 500 ɺ.  

ʊʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʬʠʣʴʪʨʘʪʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ɺʊɺɼ. ɺʘʞʥʳʤ ʠ ʦʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʷʤʦʡ ʵʤʫʣʴʩʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʛʠʙʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʚ ʧʣʘʩʪ ʧʨʦʥʠʢʘʝʪ ʬʠʣʴʪʨʘʪ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʵʤʫʣʴʩʠʝʡ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʨʦʜʫ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 4 ʵʤʫʣʴʛʘʪʦʨʘ ʧʨʷʤʳʭ ʵʤʫʣʴʩʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʚʦʜʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʠʦʧʦʣʠʤʝʨʥʳʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ 

ʧʣʦʪʥʦʩʪʴʶ 1100 ʢʛ/ʤ
3
 ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜʥʦʡ ʬʘʟʳ 90 ʢʛ/ʤ3. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʚʝʨʭʥʝʧʨʠʚʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʤʝʰʘʣʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 700 ʜʦ 2000 ʦʙ/ʤʠʥ, ʚʚʦʜ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʬʘʟʳ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩʪʨʫʝʡ ʥʘ ʢʨʘʡ ʚʦʨʦʥʢʠ. 

ɿʘʜʘʯʝʡ ʙʳʣʦ ʦʮʝʥʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʤʫʣʴʩʠʡ ʩ ʋ/ɺ=20/80 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʵʤʫʣʴʛʘʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 ʠ 

ʊʘʙʣʠʮʝ 2. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʵʤʫʣʴʛʘʪʦʨʦʚ ʥʘ ʵʣʝʢʪʨʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʬʠʣʴʪʨʘʮʠʶ ɸʅʀ, ʬʠʣʴʪʨʘʮʠʶ ɺʊɺɼ 

ʋ/ɺ 

ʩʦʦʪʥʦʰʝʥʠʝ 
ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 3 ʆʙʨʘʟʝʮ 4 

ES, ɺ 1 5 3 3 

ʌʠʣʴʪʨʘʮʠ

ʷ ɸʅʀ, 

ʤʣ/30 ʤʠʥ 

2,8 5,4 8,6 8,3 

    

ʌʠʣʴʪʨʘʮʠ

ʷ ɺʊɺɼ, 

ʤʣ/30 ʤʠʥ 

10,2 9,6 14,2 13,0 

 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚʩʝ ʦʙʨʘʟʮʳ ʵʤʫʣʴʛʘʪʦʨʦʚ ʧʦʜʪʚʝʨʜʠʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʵʤʫʣʴʩʠʠ 1ʛʦ 

ʨʦʜʘ. 

ʆʩʥʦʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʧʨʷʤʳʭ ʵʤʫʣʴʩʠʡ 

ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʬʠʣʴʪʨʘʪʦʦʪʜʘʯʘ. ʕʤʫʣʴʛʘʪʦʨʳ ʆʙʨʘʟʮʳ 3 ʠ 4 

ʧʦʢʘʟʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʬʠʣʴʪʨʘʪʘ ʆʙʨʘʟʮʦʚ 1 ʠ 2. 

ʌʠʣʴʪʨʘʮʠʷ ɺʊɺɼ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 85ʉ ʠ 

ʜʘʚʣʝʥʠʠ 500 psi. ɼʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʩʣʦʝʥʠʝ 

ʬʠʣʴʪʨʘʪʘ ʥʘ ʜʚʝ ʬʘʟʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤ. 

ɼʘʣʝʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʤʝʪʦʜʦʤ ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʮʠʣʠʥʜʨʘʭ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʊʘʙʣʠʮʳ 2 ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʪʘʙʠʣʴʥʦʡ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ ʦʩʪʘʣʠʩʴ ʩʠʩʪʝʤʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ 

ʥʘ ʆʙʨʘʟʮʘʭ 1 ʠ 2, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 85ʉ ʩʪʘʙʠʣʴʥʳʤ ʚ ʪʝʯʝʥʠʝ 16 

ʯʘʩʦʚ ʦʩʪʘʣʩʷ ʪʦʣʴʢʦ ʆʙʨʘʟʝʮ 1. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʵʤʫʣʴʛʘʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ɺʨʝʤʷ ʆʙʨʘʟʝʮ 1 ʆʙʨʘʟʝʮ 2 ʆʙʨʘʟʝʮ 3 ʆʙʨʘʟʝʮ 4 

16 ʯʘʩʦʚ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 

    
ʆʪʩʣʦʝʥʠʝ - 

0% ʈʘʩʪʚʦʨ 

ʦʜʥʦʨʦʜʥʳʡ 

ʆʪʩʣʦʝʥʠʝ - 

0% 

ʉʣʘʙʦʝ 

çʈʘʟʨʳʭʣʝʥʠʝè 

ʨʘʩʪʚʦʨʘ 

ʆʪʩʣʦʝʥʠʝ - 

14% 

ʈʘʟʨʫʰʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʪʚʦʨʘ 

ʆʪʩʣʦʝʥʠʝ -14% 

ʇʣʦʪʥʳʡ 

ʦʩʘʜʦʢ ʚʦʜʥʦʡ 

ʬʘʟʳ 

16 ʯʘʩʦʚ ʧʨʠ 

85ʉ 

  

  

ʆʪʩʣʦʝʥʠʝ - 

0% 

ʆʪʩʣʦʝʥʠʝ - 

20% 

- - 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥ ʵʤʫʣʴʛʘʪʦʨ ʆʙʨʘʟʝʮ 1 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʵʤʫʣʴʛʘʪʦʨʘʤ ʵʤʫʣʴʩʠʡ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ. ʅʦ ʚ 

ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ ʦʪʤʝʯʘʝʤ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʠʣʴʪʨʘʪʘ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʚ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʠ.  

 

ɺʓɺʆɼʓ 

 

1. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʙʨʘʟʮʦʚ ʵʤʫʣʴʛʘʪʦʨʘ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ 

ʵʤʫʣʴʩʠʠ;  

2. ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʤʫʣʴʩʠʡ 1ʛʦ ʨʦʜʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ; 

3. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʵʤʫʣʴʩʠʠ 1ʛʦ ʨʦʜʘ; 

ɿɸʂʃʖʏɽʅʀɽ 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʪʦʜʦʚ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʵʤʫʣʴʩʠʝʡ 1ʛʦ ʨʦʜʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʩʪʝʧʝʥʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʥʦʡ ʬʘʟʳ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥʳ ʷʚʣʷʝʪʩʷ ʫʩʧʝʭʦʤ 

ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ. ɻʠʜʨʦʪʨʘʥʩʧʦʨʪ ʰʣʘʤʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ 2 ʚʘʞʥʳʭ ʵʪʘʧʘ: ʧʦʜʙʦʨ ʙʫʨʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʨʝʞʠʤ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʰʣʘʤʘ. ʇʦʵʪʦʤʫ ʦʯʠʩʪʢʫ ʩʪʚʦʣʘ ʦʪ ʰʣʘʤʘ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʣʠʙʦ 

ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ, ʣʠʙʦ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺʦʧʨʦʩ 

ʩʚʷʟʘʥʥʳʡ ʩ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʤ ʵʬʬʝʢʪʦʤ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʨʝʘʣʠʟʘʮʠʷ ʝʛʦ 

ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʙʫʨʦʚʳʭ ʥʘʩʦʩʦʚ, ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʚ ʥʘʩʘʜʢʘʭ ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʙʦʪʘʝʪ 

ʛʠʜʨʦʤʦʥʠʪʦʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʙʦʡʥʘʷ ʟʦʥʘ ʂʅɹʂ ʦʯʠʱʘʝʪʩʷ ʣʫʯʰʝ ʦʪ ʦʙʣʦʤʢʦʚ 

ʧʦʨʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʣʦʪʫ ʠ ʚʠʥʪʦʚʦʤʫ ʟʘʙʦʡʥʦʤʫ ʜʚʠʛʘʪʝʣʶ ʨʘʙʦʪʘʪʴ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʪʨʘʥʩʧʦʨʪ, ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ, ʛʠʜʨʦʤʦʥʠʪʦʨ, ʩʠʣʘ ʫʜʘʨʘ 

ʩʪʨʫʠ, ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ. ʋʩʧʝʰʥʘʷ, ʙʝʟʘʚʘʨʠʡʥʘʷ ʧʨʦʚʦʜʢʘ ʩʢʚʘʞʠʥ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʝʧʝʥʴʶ ʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʨʦʤʳʚʢʠ. ʊʦʣʴʢʦ 
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ʭʦʨʦʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʩʦʚʝʨʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʤʳʚʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʣʦʪʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʥʘʠʚʳʩʰʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʧʨʦʭʦʜʢʝ ʩʢʚʘʞʠʥ. ɺ 

ʧʨʘʢʪʠʢʝ ʙʫʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ɺʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ ʥʘ 25-50 % ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʤʳʚʢʠ. ʅʠʢʘʢʠʝ ʜʦʣʦʪʘ ʠ ʟʘʙʦʡʥʳʝ ʜʚʠʛʘʪʝʣʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʙʦʪʘʪʴ, ʝʩʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʩʪʘʣʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʪʦʛʦ ʤʦʱʥʦʛʦ ʨʝʟʝʨʚʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʙʫʨʝʥʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʦʙʦʙʱʝʥʠʝ 

ʣʫʯʰʝʛʦ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ [3]. 

 

ɻʠʜʨʦʪʨʘʥʩʧʦʨʪ 

 

ʆʯʠʩʪʢʘ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʦʪ ʰʣʘʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ɺʳʙʫʨʝʥʥʘʷ ʠ ʦʩʳʧʘʚʰʘʷʩʷ ʧʦʨʦʜʘ ʜʦʣʞʥʘ ʚʳʥʦʩʠʪʴʩʷ 

ʙʫʨʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʩʪʚʦʣʘ 

ʩʢʚʘʞʠʥʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ 

ʧʨʠʭʚʘʪʘʤ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʨʝʟʤʝʨʥʳʤ ʟʘʪʷʞʢʘʤ ʠ ʧʦʩʘʜʢʘʤ, ʩʘʣʴʥʠʢʦʦʙʨʘʟʦʚʘʥʠʶ, 

ʧʦʪʝʨʝ ʮʠʨʢʫʣʷʮʠʠ, ʯʨʝʟʤʝʨʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʉʅʉ ʨʘʩʪʚʦʨʘ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ 

ʢʘʯʝʩʪʚʫ ʢʨʝʧʣʝʥʠʷ ʩʢʚʘʞʠʥ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʢʠ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʰʣʘʤʘ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʪʚʦʣʘ 

ʩʢʚʘʞʠʥʳ [12]. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ 

 ʇʘʨʘʤʝʪʨ ʀʟʚʣʝʯʸʥʥʳʡ ʧʘʨʘʤʝʪʨ 

1 
ʇʨʦʬʠʣʴ ʠ ʛʝʦʤʝʪʨʠʷ 

ʩʢʚʘʞʠʥʳ 

Å ʋʛʦʣ ʥʘʢʣʦʥʘ (ʟʝʥʠʪʥʳʡ) ʠ ʪʦʯʢʠ ʢʨʠʚʣʝʥʠʷ 

Å ɼʠʘʤʝʪʨʳ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ, ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠ ɹʊ 

Å ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ 

2 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʘʤʘ ʠ 

ʰʣʘʤʦʚʳʭ ʜʶʥ 

Å ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

Å ʉʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʠ ʬʦʨʤʘ ʯʘʩʪʠʮ 

Å ʉʧʦʩʦʙʥʦʩʪʴ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʙʫʨʦʚʳʤ 

ʨʘʩʪʚʦʨʦʤ 

Å ʉʚʦʡʩʪʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

3 
ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Å ʉʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ 

Å ʇʨʦʬʠʣʴ ʩʢʦʨʦʩʪʠ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ 

Å ʈʝʞʠʤ ʪʝʯʝʥʠʷ 

4 ʉʚʦʡʩʪʚʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

Å ʇʣʦʪʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

Å ɺʷʟʢʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ 

Å ʉʅʉ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ 

Å ʀʥʛʠʙʠʨʦʚʘʥʥʦʩʪʴ 

5 ʈʝʞʠʤ ʙʫʨʝʥʠʷ 

Å ʊʠʧ ʜʦʣʦʪʘ 

Å ʉʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ 

Å ɼʝʧʨʝʩʩʠʷ / ʨʝʧʨʝʩʩʠʷ 

Å ɺʨʘʱʝʥʠʝ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ 

 

ɺ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʩʢʚʘʞʠʥʳ ʦʪ ʰʣʘʤʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʠʣ ʪʷʞʝʩʪʠ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʯʘʩʪʠʮʘʤ ʰʣʘʤʘ ʚ ʧʝʨʠʦʜʳ ʢʘʢ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʦʩʘʞʜʝʥʠʷ: ʩʚʦʙʦʜʥʦʝ, ʩʪʝʩʥʝʥʥʦʝ ʠ 

ʦʩʘʞʜʝʥʠʝ ʩ ʵʬʬʝʢʪʦʤ ɹʦʡʢʦʪʪʘ. ʇʝʨʚʳʝ ʜʚʘ ʩʣʫʯʘʷ ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʩʢʚʘʞʠʥʘʤ, ʘ ʚ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʩʝ ʪʨʠ. 

ʉʚʦʙʦʜʥʦʝ ʦʩʘʞʜʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʦʜʥʘ ʯʘʩʪʠʮʘ ʦʧʫʩʢʘʝʪʩʷ ʚ 

ʞʠʜʢʦʩʪʠ ʙʝʟ ʧʦʤʝʭ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʯʘʩʪʠʮ ʠʣʠ ʩʪʝʥʦʢ ʩʦʩʫʜʘ. 

ʉʪʝʩʥʝʥʥʦʝ ʦʩʘʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ ʨʝʞʠʤʦʤ ʦʩʘʞʜʝʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʫʯʘʩʪʢʘʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʩʢʚʘʞʠʥʘʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʫʨʦʚʦʛʦ 

ʰʣʘʤʘ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʨʦʭʦʜʢʠ. 

ʆʩʘʞʜʝʥʠʝ ʩ ʵʬʬʝʢʪʦʤ ɹʦʡʢʦʪʪʘ - ʵʪʦ ʨʝʞʠʤ ʫʩʢʦʨʝʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʥʘʢʣʦʥʥʳʭ ʩʪʚʦʣʘʭ ʠ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʜʦʢʪʦʨʘ ɸ.ɽ. 

ɹʦʡʢʦʪʪʘ, ʢʦʪʦʨʳʡ ʧʝʨʚʳʤ ʩʦʦʙʱʠʣ ʦ ʪʦʤ, ʯʪʦ ʦʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ ʚ ʥʘʢʣʦʥʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʙʠʨʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʚ 3-5 ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ [10,12]. 

ʕʬʬʝʢʪ ɹʦʡʢʦʪʪʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʙʳʩʪʨʦʛʦ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʥʘ ʫʯʘʩʪʢʘʭ, 

ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʩʪʝʥʢʘʤ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ. 

ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʦʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1, ʥʘ ʧʨʠʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ çZagè, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʨʠ ʧʨʦʟʨʘʯʥʳʭ ʪʨʫʙʳ, ʩʦʝʜʠʥʸʥʥʳʭ ʢʦʣʝʥʘʤʠ ʧʦʜ ʫʛʣʦʤ 135Á. ɾʠʜʢʦʩʪʴ ʚ ʪʨʫʙʝ 

çZagè - ʵʪʦ ʩʣʝʛʢʘ ʟʘʛʫʱʝʥʥʘʷ ʧʨʝʩʥʘʷ ʚʦʜʘ, ʘ ʚ ʨʦʣʠ ʯʘʩʪʠʮ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʶʤʠʥʠʝʚʳʝ ʭʣʦʧʴʷ (ʙʣʝʩʪʢʠ) [12]. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʦʩʘʞʜʝʥʠʷ 

 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʰʣʘʤʘ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʘʢʪʠʚʥʦ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 30-40 ʣʝʪ [14]. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʰʣʘʤʘ - ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʥʳʡ, ʥʦ ʧʨʠʚʝʜʸʥʥʳʝ ʥʠʞʝ 

ʧʦʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʦʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ: 

1) ʚʳʥʦʩ ʰʣʘʤʘ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠ ʧʨʦʤʳʚʢʝ ʚʦʜʦʡ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ 

ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 



ɹʋʈɽʅʀɽ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ ʉʂɺɸɾʀʅ  

76 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʰʣʘʤʘ ʞʠʜʢʦʩʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ; 

2) ʦʙʳʯʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʫ 

ʞʠʜʢʦʩʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʩʜʚʠʛʦʚʦʝ ʨʘʟʞʠʞʝʥʠʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʰʠʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ; 

3) ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ 

ʪʝʯʝʥʠʷ ʚʳʥʦʩ ʰʣʘʤʘ ʫʣʫʯʰʘʝʪʩʷ. ʆʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʨʝʞʠʤʝ ʙʦʣʝʝ ʧʣʦʩʢʠʡ, 

ʯʝʤ ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʨʝʞʠʤʝ ʪʝʯʝʥʠʷ ʠ ʯʘʩʪʠʮʳ ʧʦʨʦʜʳ ʧʦʜʥʠʤʘʶʪʩʷ ʚ ʚʠʜʝ 

ʩʢʦʧʣʝʥʠʷ ʯʘʩʪʠʮ. ʆʜʥʘʢʦ  ʚʩʣʝʜʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʨʘʟʤʳʚʘ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ 

ʩʪʘʨʘʶʪʩʷ ʠʟʙʝʞʘʪʴ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʢʦʣʴʮʝʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ; 

4) ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʜʚʠʛʦʚʦʤʫ ʨʘʟʞʠʞʝʥʠʶ ʨʘʩʪʚʦʨʳ ʧʦʣʠʤʝʨʦʚ 

ʜʘʞʝ ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʨʝʞʠʤʝ ʪʝʯʝʥʠʷ ʠʤʝʶʪ ʧʣʦʩʢʠʡ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʝʡ. ʏʝʤ 

ʩʠʣʴʥʝʝ ʧʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʨʘʩʪʚʦʨʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʚʝʜʝʥʠʷ ʥʴʶʪʦʥʦʚʩʢʠʭ 

ʞʠʜʢʦʩʪʝʡ, ʪʝʤ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʝʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ, ʦʜʥʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʢʦʣʴʮʝʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʢʚʘʞʠʥʳ, ʥʝ ʤʝʥʝʝ 0,75 ʤ/ʩ ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʠ 1 ʤ/ʩ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ [6], ʜʨʫʛʠʝ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʟʘʪʨʫʙʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʢʘʢ ʦʙʱʠʡ ʢʨʠʪʝʨʠʡ) ʥʝ ʤʝʥʝʝ 1,2 ʤ/ʩ [13]. ʇʨʠ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʝ 

ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʦʨʦʩʪʝʡ ʚʦʩʭʦʜʷʱʝʛʦ 

ʧʦʪʦʢʘ, ʧʨʘʢʪʠʢʘ ʙʫʨʝʥʠʷ ʟʘ ʨʫʙʝʞʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʢʚʘʞʠʥʳ ʦʯʠʱʘʶʪʩʷ ʦʪ ʰʣʘʤʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʦʩʭʦʜʷʱʝʛʦ 

ʧʦʪʦʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 0,3 ʤ/ʩ ʠ ʜʘʞʝ ʤʝʥʴʰʝ, ʝʩʣʠ ʨʝʞʠʤʳ ʪʝʯʝʥʠʷ ʨʘʩʪʚʦʨʘ ʠ 

ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʰʣʘʤʘ ʣʘʤʠʥʘʨʥʳʝ [3]. ʅʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

ʰʣʘʤʘ ʢ ʫʩʪʴʶ ʩʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʢʦʣʴʮʝʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʥʠʤʘʶʪ ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʙʫʨʝʥʠʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʩʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ 0,4-0,6 ʤ/ʩ. ʇʨʠ 

ʧʨʦʤʳʚʢʝ ʫʪʷʞʝʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʞʥʠʡ ʧʨʝʜʝʣ, ʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʥʝʫʪʷʞʝʣʸʥʥʳʭ ʤʘʣʦʚʷʟʢʠʭ ʨʘʩʪʚʦʨʦʚ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ. ɺ ʠʥʪʝʨʚʘʣʝ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʣʠʥ ʠʥʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʢʦʣʴʮʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 1,2 ʤ/ʩ. ɼʦʧʫʩʢʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʦ 0,2-0,3 ʤ/ʩ [3]. ʉ ʨʘʩʯʸʪʦʤ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʰʣʘʤʘ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʨʘʙʦʪʘʭ [2,3,4,9]. 

 

ɻʠʜʨʦʤʦʥʠʪʦʨʥʳʡ ʵʬʬʝʢʪ 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʚʢʠ ʨʘʟʤʳʚ ʟʘʙʦʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʧʦʪʦʢʦʤ ʙʫʜʝʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴʩʷ, ʘ ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ ʜʦʣʞʥʘ 

ʚʦʟʨʘʩʪʘʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʟʘʙʦʡ ʧʦʚʳʰʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʚ 

ʢʦʣʴʮʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʤʳʚʘ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ 

ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ, ʨʘʩʪʫʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʙʦʨʝ 

ʨʝʞʠʤʘ ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ 

ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʙʫʨʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʩʢʚʘʞʠʥʳ. 

ɿʘ ʨʫʙʝʞʦʤ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʨʝʞʠʤʘ 

ʧʨʦʤʳʚʢʠ ʩʢʚʘʞʠʥ: 
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1) ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʩʨʘʙʘʪʳʚʘʝʤʘʷ ʥʘ ʜʦʣʦʪʝ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʤʝʥʝʝ 65 %  ʤʦʱʥʦʩʪʠ ʙʫʨʦʚʳʭ ʥʘʩʦʩʦʚ; 

2) ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʟʘʙʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʟʢʠʤ; 

3) ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʥʘʩʦʩʦʚ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʢʘʢ ʤʦʞʥʦ 

ʧʦʣʥʝʝ; 

4) ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʨʘʩʪʚʦʨʘ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʩʦʢʦʡ.  

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʝʤʘʷ ʥʘ ʜʦʣʦʪʝ, ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʟʘʙʦʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʤʳʚʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ. 

ʈʝʘʣʠʟʘʮʠʷ ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʩʪʨʫʡ, ʚʳʭʦʜʷʱʠʭ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ ʩ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʙʫʨʝʥʠʷ ʠ ʧʨʦʭʦʜʢʫ ʥʘ ʜʦʣʦʪʦ ʚ 

ʤʷʛʢʠʭ ʧʦʨʦʜʘʭ ʚ 2-3 ʨʘʟʘ. ʆʯʝʚʠʜʥʦ, ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʩʪʨʫʡ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ 

ʨʘʙʦʪʘʝʪ ʛʠʜʨʦʤʦʥʠʪʦʨ. ɺ ʉʐɸ, ʂʘʥʘʜʝ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʠʟ 

ʥʘʩʘʜʦʢ ʜʦʚʦʜʷʪ ʜʦ 80-100 ʤ/ʩ, ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʠʥʪʝʨʚʘʣʘ ʤʷʛʢʠʭ ʠ 

ʩʨʝʜʥʠʭ ʛʣʠʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 2,5-3 ʨʘʟʘ. ɺ ʙʦʣʝʝ ʪʚʸʨʜʳʭ ʩʣʘʥʮʘʭ 

ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʭ ʜʦʣʦʪ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ. ɺʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʘʩʘʜʦʢ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʤ 

ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʡ ʵʬʬʝʢʪ, ʘ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʮʠʨʢʫʣʷʮʠʠ ʚ 

ʢʦʣʴʮʝʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʚʣʝʥʠʷ ʥʘ ʟʘʙʦʡ, ʫʤʝʥʴʰʝʥʠʶ ʵʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʚʦʣʘ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʯʠʩʪʢʠ 

ʩʢʚʘʞʠʥʳ ʦʪ ʰʣʘʤʘ.  

ʏʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʚʣʝʥʠʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʜʦʣʦʪʝ, ʪʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ 

ʩʪʨʫʠ, ʯʝʤ ʣʫʯʰʝ ʦʯʠʩʪʢʘ ʟʘʙʦʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʡ ʵʬʬʝʢʪ [3]. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʩʢʦʨʦʩʪʠ ʚ ʥʘʩʘʜʢʘʭ [2]. 

 

ʊʘʙʣʠʮʘ 2 

ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʩʢʦʨʦʩʪʠ ʚ ʥʘʩʘʜʢʘʭ 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜʳ ʉʢʦʨʦʩʪʴ ʚ ʥʘʩʘʜʢʘʭ ʤ/ʩ 

1 ʂʨʝʧʢʘʷ ʫʩʪʦʡʯʠʚʘʷ 116-137 

2 ʉʨʝʜʥʝʡ ʢʨʝʧʦʩʪʠ 104-116 

3 
ʊʨʝʱʠʥʦʚʘʪʘʷ, ʥʘʨʫʰʝʥʥʘʷ, ʟʘʣʝʛʘʶʱʘʷ 

ʥʘʢʣʦʥʥʦ ʠʣʠ ʚʘʣʫʥʦʧʦʜʦʙʥʘʷ 
95-104 

4 
ʄʷʛʢʘʷ, ʚʷʟʢʘʷ, ʣʠʧʢʘʷ 

(ʩʣʘʙʦʫʩʪʦʡʯʠʚʘʷ) 
98-122 

5 ʄʷʛʢʘʷ, ʥʘʣʠʧʘʶʱʘʷ, ʚʷʟʢʘʷ  88-98 

 

ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʠʩʭʦʜʷ ʠʟ ʨʝʟʝʨʚʘ ʜʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʝ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʘʩʘʜʦʢ 

ʜʦʣʦʪʘ ɜ Ó 80 ʤ/ʩ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʠʥʪʝʨʚʘʣ ʤʦʞʥʦ ʙʫʨʠʪʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʭ ʜʦʣʦʪ. ɽʩʣʠ ʜʣʷ ʜʘʥʥʦʛʦ ʜʦʣʦʪʘ ɜ < 80 ʤ/ʩ, ʪʦ 

ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ, ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʙʫʨʝʥʠʝ ʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʥʝʚʦʟʤʦʞʥʦ [9]. ɼʠʘʤʝʪʨ ʥʘʩʘʜʦʢ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʭ 

ʜʦʣʦʪ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʠʟ ʨʘʩʯʸʪʘ ʧʦʣʫʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʩʪʨʫʠ ʥʝ ʤʝʥʝʝ 

80 ʤ/ʩ ʜʣʷ ʚʩʝʭ ʩʧʦʩʦʙʦʚ ʙʫʨʝʥʠʷ [5]. ɼʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘʩʘʜʢʠ ʚ ʜʦʣʦʪʘʭ 

ʪʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʚʳʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʟʚʝʩʪʥʳʝ ʜʠʘʤʝʪʨʳ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ [7,8,11]. 
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ʊʘʙʣʠʮʘ 3 

ɼʠʘʤʝʪʨʳ ʥʘʩʘʜʦʢ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʅʘʩʘʜʢʘ 
 

ʅʘʩʘʜʢʘ 
 

ʅʘʩʘʜʢʘ 

ʤʤ in ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʤʤ in 
ʇʨʦʠʟʚʦʜʠʪʝ

ʣ ɹ
ʤʤ in 

Smith Bits Schlumberger 

Company 
5,6 7/32" 

ʆʆʆ ʅʇʇ 

çɹʋʈʀʅʊɽʍè 
5,6 7/32" 

ʆʆʆ çɺʘʨʝʣ 

ʅʊʉè 
7,1 9/32" 

 
6,4 8/32" 

 
6,4 8/32" 

 
7,9 

10/32

" 

 
7,1 9/32" 

 
7,1 9/32" 

 
8,7 

11/32

" 

 
7,9 10/32" 

 
7,9 10/32" 

 
9,5 

12/32

" 

 
8,7 11/32" 

 
9,5 12/32" 

 
10,3 

13/32
" 

 
9,5 12/32" 

 
11,1 14/32" 

 
11,1 

14/32

" 

 
10,3 13/32" 

 
12,7 16/32" 

 
11,9 

15/32
" 

 
11,1 14/32" 

 
14,3 18/32" 

 
12,7 

16/32

" 

 
11,9 15/32" 

 
15,9 20/32" 

 
13,5 

17/32

" 

 
12,7 16/32" 

 
17,5 22/32" 

 
14,3 

18/32

" 

 
13,5 17/32" 

 
19,1 24/32" 

 
15,1 

19/32

" 

 
14,3 18/32" 

    
15,9 

20/32
" 

 
15,1 19/32" 

    
16,7 

21/32

" 

 
15,9 20/32" 

    
17,5 

22/32
" 

 
16,7 21/32" 

      

 
17,5 22/32" 

      

 
18,3 23/32" 

      

 
19,1 24/32" 

      
 

ʆʧʪʠʤʠʟʘʮʠʷ ʛʠʜʨʘʚʣʠʢʠ ʙʫʨʝʥʠʷ ʪʨʝʙʫʝʪ ʫʯʸʪʘ ʯʝʪʳʨʝʭ ʬʘʢʪʦʨʦʚ: ʨʘʩʭʦʜ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ, ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʣʦʪʝ ʠ 

ʩʢʦʨʦʩʪʠ ʠʩʪʝʯʝʥʠʷ ʩʪʨʫʠ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ [1]. 

ʇʨʘʚʠʣʦ 1: ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʩʭʦʜ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,0447 ʜʦ 

0,0894 ʤ3/ʤʠʥ ʥʘ 0,01 ʤ ʜʠʘʤʝʪʨʘ ʜʦʣʦʪʘ. 

ʇʨʘʚʠʣʦ 2: ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,3875 ʜʦ 

0,775 ʣʦʰʘʜʠʥʳʭ ʩʠʣ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʩʘʥʪʠʤʝʪʨ ʜʠʘʤʝʪʨʘ ʜʦʣʦʪʘ (2,5-5 ʣʦʰʘʜʠʥʳʭ 

ʩʠʣ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʜʶʡʤ). 

ʇʨʘʚʠʣʦ 3: ʟʘʢʣʘʜʳʚʘʡʪʝ ʚ ʨʘʩʯʸʪ ʛʠʜʨʘʚʣʠʢʠ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʣʦʪʝ ʚ 

ʜʠʘʧʘʟʦʥʝ 50ï65 %. 

ʇʨʘʚʠʣʦ 4: ʧʦʜʜʝʨʞʠʚʘʡʪʝ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟ ʥʘʩʘʜʦʢ 

ʜʦʣʦʪʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 106,7 ʜʦ 137,2 ʤ/ʩ. 

ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʠ ʙʫʨʝʥʠʠ ʙʦʣʝʝ ʤʷʛʢʠʭ ʧʦʨʦʜ ʩ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʧʨʦʭʦʜʢʠ ʩʠʣʫ ʫʜʘʨʘ ʩʪʨʫʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʩʪʨʫʡ ʩʣʝʜʫʝʪ ʩʚʝʩʪʠ ʢ 

ʤʠʥʠʤʫʤʫ. ʅʦ ʝʩʣʠ ʧʦʨʦʜʳ ʪʚʝʨʜʳʝ, ʪʦ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ 

ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦ ʤʘʢʩʠʤʫʤʘ. ʆʙʰʠʨʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʠ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʝ 
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ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʣʦʪʘ 

ʜʦʩʪʠʛʘʶʪ, ʢʦʛʜʘ ʦʥʠ ʩʘʤʠ ʠ ʟʘʙʦʡ ʩʢʚʘʞʠʥʳ ʦʯʠʱʝʥʳ ʦʪ ʰʣʘʤʘ [1]. 

ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʥʘʩʘʜʢʘʭ ʜʦʣʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ 2 ʧʦʧʫʣʷʨʥʳʤʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʪʝʦʨʠʷʤʠ: 

1) ʪʝʦʨʠʷ ʫʜʘʨʥʳʡ ʩʠʣʳ; 

2) ʪʝʦʨʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʪʝʦʨʠʠ ʫʜʘʨʥʦʡ ʩʠʣʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʛʠʜʨʘʚʣʠʢʘ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ, ʢʦʛʜʘ ʧʦʪʝʨʠ ʥʘ ʜʦʣʦʪʝ ʩʦʩʪʘʚʣʷʶʪ 48 % 

ʦʙʱʝʛʦ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ. 

ɺ ʪʝʦʨʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʥʷʪʦ, ʯʪʦ ʦʧʪʠʤʫʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʘ ʜʦʣʦʪʝ ʪʝʨʷʝʪʩʷ 65 % ʦʙʱʝʛʦ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʚ ʩʠʩʪʝʤʝ. 

ɺ ʦʙʦʠʭ ʪʝʦʨʠʷʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʣʦʚʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ [2]. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʣʘ ʫʜʘʨʘ ʩʪʨʫʠ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ [1]. 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʠʣʘ ʫʜʘʨʘ ʩʪʨʫʠ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ 

 

ʉ ʨʘʩʯʸʪʦʤ ʛʠʜʨʘʚʣʠʢʠ ʜʦʣʦʪʘ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʨʘʙʦʪʘʭ [2,3,9]. 

 

ɿʘʢʣʶʯʝʥʠʝ 
 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʥʝ ʤʝʥʝʝ 1 ʤ/ʩ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ 

ʪʨʝʙʫʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʘʩʘʜʦʢ ʜʦʣʦʪʘ ʥʝ ʤʝʥʝʝ 80 ʤ/ʩ. ʏʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ 

ʚ ʥʘʩʘʜʢʘʭ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʙʦʪʘʝʪ ʛʠʜʨʦʤʦʥʠʪʦʨʥʳʡ ʵʬʬʝʢʪ. 
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ʦʙʫʯʝʥʠʷ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʜʝʣʝ. ɺʚʝʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʩʥʠʞʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʤʝʩʪʝ ʨʘʙʦʪʳ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘʥʘʣʠʟʠʨʫʝʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ ʠʭ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʜʭʦʜʳ ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʧʠʩʳʚʘʝʪ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʙʫʨʠʣʴʥʳʝ ʪʨʫʙʳ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʫʯʝʪ 

ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʥʝʨʛʠʝʡ ʠ ʩʳʨʴʝʤ ʤʥʦʞʝʩʪʚʦ ʦʪʨʘʩʣʝʡ ʠ 

ʨʝʛʠʦʥʦʚ. ʆʜʥʘʢʦ ʵʪʦ ʦʪʨʘʩʣʴ, ʢʦʪʦʨʘʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʚʳʟʦʚʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʮʝʥʘʤʠ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʨʘʩʪʫʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʩʪʦʷʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʦʧʝʨʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ [8]. ʆʜʥʠʤ ʠʟ ʢʨʠʪʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ, ʠ ʪʦʯʥʝʝ, 

ʨʘʙʦʪʘ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ. ʋʯʝʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ð ʵʪʦ ʢʣʶʯʝʚʦʡ 

ʵʣʝʤʝʥʪ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ. ʅʝʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʟʘ ʵʪʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʘʚʘʨʠʡ ʠ ʩʨʳʚʦʚ ʩʨʦʢʦʚ [3]. ʉ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʘʨʛʫʤʝʥʪʘʭ, ʮʝʣʴ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ - ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʨʝʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʚʝʜʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ 

ʩʣʦʞʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ 

ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ ʚʳʷʚʠʤ ʠʭ ʥʝʜʦʩʪʘʪʢʠ: 

1. ʈʫʯʥʦʡ ʫʯʝʪ: ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʛʜʝ ʦʧʝʨʘʪʦʨʳ 

ʚʨʫʯʥʫʶ ʟʘʧʠʩʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʜʚʝʨʞʝʥ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʙʫʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʠ 

ʨʝʩʫʨʩʦʚ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʫʨʥʘʣʦʚ: ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʞʫʨʥʘʣʳ, 

ʯʪʦʙʳ ʬʠʢʩʠʨʦʚʘʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ. ʕʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʥʝ ʣʠʰʝʥ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢ ʢʘʢ ʞʫʨʥʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʫʪʝʨʷʥʳ, ʟʘʧʠʩʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʯʝʪʢʠʤʠ, ʠ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ IoT-ʫʩʪʨʦʡʩʪʚ: ʥʝʜʘʚʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʟʚʦʣʠʣʠ ʚʥʝʜʨʠʪʴ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʜʣʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ 

ʪʨʫʙ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʠʤ ʚʦ ʚʥʝʜʨʝʥʠʠ ʠ ʪʨʝʙʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ GPS ʠ ʛʝʦʣʦʢʘʮʠʠ: ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʧʠʨʘʶʪʩʷ ʥʘ 

GPS ʠ ʛʝʦʣʦʢʘʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ 

ʪʨʫʙ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʥʦ ʦʥ ʦʛʨʘʥʠʯʝʥ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ 

ʜʦʩʪʫʧʝʥ ʩʠʛʥʘʣ GPS. 

5. ɸʥʘʣʠʟ ʚʠʙʨʘʮʠʡ ʠ ʜʘʚʣʝʥʠʷ: ʥʝʢʦʪʦʨʳʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʳ 

ʩʝʥʩʦʨʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʠʙʨʘʮʠʡ ʠ ʜʘʚʣʝʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʥʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʨʦʛʠʤʠ ʠ ʩʣʦʞʥʳʤʠ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ 

ʷʚʣʷʶʪʩʷ: 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʫʯʥʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʧʦʜʚʝʨʞʝʥʦ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʠ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʪʨʫʜʘ; 

¶ ʆʛʨʘʥʠʯʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʥʘʛʨʫʟʢʠ; 

¶ ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

¶ ʆʛʨʘʥʠʯʝʥʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ; 

¶ ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʙʫʨʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [2]: 

1. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʚʠʙʨʘʮʠʷʭ ʠ ʜʘʚʣʝʥʠʠ: ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʙʫʨʦʚʳʝ 

ʫʩʪʘʥʦʚʢʠ ʦʩʥʘʱʝʥʳ ʩʝʥʩʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚʠʙʨʘʮʠʠ ʠ ʜʘʚʣʝʥʠʝ ʧʨʠ 

ʙʫʨʝʥʠʠ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʘʥʥʳʭ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ. ɸʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʠʟʥʦʩʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ: ʢʘʤʝʨʳ ʠ ʚʠʜʝʦʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ 

ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʚʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʦʧʨʝʜʝʣʷʪʴ, ʢʦʛʜʘ ʙʫʨʠʣʴʥʳʝ ʪʨʫʙʳ ʚʩʪʘʚʣʝʥʳ, ʠʟʚʣʝʯʝʥʳ ʠʣʠ 

ʤʝʥʷʶʪʩʷ. 

3. ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʙʫʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʙʫʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʩʝʥʩʦʨʘʤʠ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʪʴ ʠʥʪʝʨʚʘʣʳ 

ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ GPS ʠ ʛʝʦʣʦʢʘʮʠʠ: ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʙʫʨʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ GPS. ʄʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʦʚ, ʢʦʛʜʘ 

ʙʫʨʠʣʴʥʳʝ ʪʨʫʙʳ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʩʢʚʘʞʠʥʳ ʠ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ. 

5. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ: ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ 
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ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʟʘʤʝʥʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ. 

6. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʥʘ ʙʫʨʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ: ʜʘʪʯʠʢʠ ʥʘ ʙʫʨʦʚʦʡ 

ʫʩʪʘʥʦʚʢʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ. 

ʕʪʠ ʧʦʜʭʦʜʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ 

ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʙʫʨʝʥʠʷ. ɺʳʙʦʨ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɺʳʙʦʨ ʧʦʜʭʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ 

ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʩʙʦʨʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʠʙʨʘʮʠʷʭ, ʜʘʚʣʝʥʠʠ, ʛʝʦʣʦʢʘʮʠʠ ʠ 

ʩʦʩʪʦʷʥʠʠ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʨʫʙ. 

ɼʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʝʜʦʙʨʘʙʦʪʢʝ, ʚʢʣʶʯʘʷ ʦʯʠʩʪʢʫ ʦʪ ʰʫʤʘ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʘʥʘʣʠʟʫ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ ʠ ʟʘʜʘʯʠ. 

ʄʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʠʟʫʯʘʷ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʠ ʚʨʝʤʝʥʝʤ ʨʘʙʦʪʳ ʪʨʫʙ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʴ ʦʮʝʥʠʚʘʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʝʝ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ʉʨʝʜʠ ʪʠʧʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʨʝʛʨʝʩʩʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ, ʠ ʩʣʫʯʘʡʥʳʡ ʣʝʩ, 

ʢʦʪʦʨʳʡ ʩʪʨʦʠʪ ʤʥʦʞʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʠ ʫʩʨʝʜʥʷʝʪ ʠʭ ʧʨʦʛʥʦʟʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʨʝʜʩʢʘʟʘʥʠʡ. ɻʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ ʪʘʢʞʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʘʥʩʘʤʙʣʴ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʨʨʝʢʪʠʨʫʷ ʦʰʠʙʢʠ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʝʡ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ, 

ʚʢʣʶʯʘʷ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʠ ʤʥʦʛʦʤʝʨʥʳʭ 

ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʩʠʛʥʘʣʳ ʩ ʜʘʪʯʠʢʦʚ ʠ ʜʘʥʥʳʝ ʦ ʚʠʙʨʘʮʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʚʣʝʢʘʪʴ ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ [5]. 

ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʜʘʯʠ ʠ ʜʦʩʪʫʧʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʝ ʤʝʪʦʜʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʫʯʝʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʵʪʘʧ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʮʝʩʩʦʚ ʙʫʨʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ʪʨʫʙ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʵʪʘʧ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ, ʚʢʣʶʯʘʷ ʜʘʪʫ, ʚʨʝʤʷ, ʧʘʨʘʤʝʪʨʳ 

ʙʫʨʝʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʩʚʝʜʝʥʠʷ. ʅʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʚʳʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʝ ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʣʫʯʘʡʥʳʡ ʣʝʩ, ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ ʠʣʠ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʄʦʜʝʣʠ ʦʙʫʯʘʶʪʩʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ 

ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʪʦʯʥʦʩʪʠ ʠ 
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ʥʘʜʝʞʥʦʩʪʠ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʘ ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʙʫʨʦʚʳʭ 

ʫʩʪʘʥʦʚʢʘʭ, ʠ ʧʝʨʩʦʥʘʣ ʦʙʫʯʘʝʪʩʷ ʨʘʙʦʪʝ ʩ ʥʝʡ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʙʫʨʝʥʠʷʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʈʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʙʦʠ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʙʫʨʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ 

ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʜʦʩʪʠʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʛʦʜʳ, ʚʢʣʶʯʘʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ, ʩʥʠʞʝʥʠʝ 

ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʩʥʠʞʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʕʪʦʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʠ ʧʦʪʝʥʮʠʘʣ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʨʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʫʨʠʣʴʥʳʭ ʪʨʫʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʢʨʘʱʘʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʧʦʚʳʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʤʝʩʪʝ ʨʘʙʦʪʳ, ʦʧʪʠʤʠʟʠʨʫʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, 

ʫʣʫʯʰʘʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. 
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ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ, ʧʦʨʦʡ ʝʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʭʦʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʤʢʠ ʫʩʪʴʝʚʦʛʦ ʠ 

ʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʩʝʤ 

ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. ʅʘ ʤʦʤʝʥʪ 2023 ʛʦʜʘ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʜʘʣʝʢʦ 

ʧʨʦʜʚʠʥʫʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʙʝʟʘʚʘʨʠʡʥʦʤʫ ʙʫʨʝʥʠʶ, 

ʦʜʥʘʢʦ, ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʝ ʫʜʘʝʪʩʷ ʠʟʙʝʞʘʪʴ ʧʦʣʥʦʩʪʴʶ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʘʪʨʘʪʘʤ. 

ʆʜʥʠʤ ʠʟ ʩʝʨʴʝʟʥʝʡʰʠʭ ʠ ʯʘʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ. ʈʘʟʨʫʰʝʥʠʝ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ 

ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ, ʥʝʚʝʨʥʦ ʧʦʜʦʙʨʘʥʥʳʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ɺʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ, ʛʜʝ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʠʟʙʝʞʘʪʴ ʥʘʨʫʰʝʥʠʷ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ, ʥʦ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʭ ʨʘʟʨʫʰʝʥʠʝ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʮʝʩʩʫ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜʚʝʨʞʝʥʳ ʩʘʤʳʝ ʤʷʛʢʠʝ, ʤʷʛʢʠʝ, ʧʣʘʩʪʠʯʥʳʝ 

ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠʣʠ ʧʦʨʦʜʳ ʢʦʪʦʨʳʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ, ʠʟʤʝʥʷʪʴ ʩʚʦʝ 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ ʙʫʨʝʥʠʠ. 

ʆʛʨʦʤʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʳʜʝʣʷʝʤʳʡ ʬʠʣʴʪʨʘʪ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʜʘʥʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ. ʌʠʣʴʪʨʘʪ ʨʘʟʤʷʛʯʘʝʪ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠʣʠ 

ʧʨʦʥʠʢʘʝʪ ʚ ʤʠʢʨʦʪʨʝʱʠʥʳ ʧʦʨʦʜ, ʧʨʦʚʦʮʠʨʫʷ ʠʭ ʦʙʨʫʰʝʥʠʝ.  

ʆʙʨʫʰʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʠʭʚʘʪʘʤ ʙʫʨʠʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʪʨʫʜʥʝʥʠʶ ʩʧʫʩʢʦʧʦʜʲʝʤʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʧʦʪʝʨʠ 

ʧʦʜʚʠʞʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʳʧʝʡ ʠ ʦʙʚʘʣʦʚ ʧʦʨʦʜ ʦʙʨʘʟʫʶʪʩʷ ʢʘʚʝʨʥʳ, 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʚʳʥʦʩ ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʘʶʪʩʷ ʩʢʦʨʦʩʪʴ 

ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʠ ʝʛʦ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ, ʚʦʟʨʘʩʪʘʝʪ ʘʚʘʨʠʡʥʦʩʪʴ ʩ ʙʫʨʠʣʴʥʳʤʠ 

ʪʨʫʙʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʦʪʦʨʥʦʤ ʙʫʨʝʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʟʦʥʝ ʢʘʚʝʨʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʩʪʨʝʣʘ ʧʨʦʛʠʙʘ ʠ ʥʘʧʨʷʞʝʥʠʝ ʠʟʛʠʙʘ. ʉʫʞʝʥʠʝ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠ ʦʙʚʘʣʠʚʘʥʠʝ 

ʧʦʨʦʜʳ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʜʘʚʣʝʥʠʷ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʥʘʩʦʩʦʚ ʧʨʠ ʧʨʦʤʳʚʢʝ, 

ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʘʭ ʩʫʞʝʥʠʡ. ɺʦ 

ʠʟʙʝʞʘʥʠʝ ʵʪʠʭ ʦʩʣʦʞʥʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʩ 

ʥʝʙʦʣʴʰʦʡ ʚʦʜʦʦʪʜʘʯʝʡ ʠ ʪʘʢʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦʙʳ ʠʭ ʬʠʣʴʪʨʘʪ ʥʝ ʚʳʟʳʚʘʣ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ.  

ʉʫʱʝʩʪʚʫʶʪ ʚʠʜʳ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʳ 

ʧʨʠ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʠ, ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ, ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʨʘʩʪʚʦʨʦʚ ʧʦʢʘ ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʠ ʪʨʝʙʫʝʪ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ɼʣʷ ʨʘʩʪʚʦʨʦʚ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ (ʢʦʣʴʤʘʪʘʥʪʳ, ʠʥʛʠʙʠʪʦʨʳ, ʠʥʢʘʧʩʫʣʷʪʦʨʳ ʠ ʪ.ʜ.), 

ʩʧʦʩʦʙʥʳʝ ʩʥʠʟʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ.  

ɺ ʪʝʢʫʱʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʩʪʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʦʪʨʘʩʣʴ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʩʣʦʞʥʦʩʪʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʮʝʥ ʥʘ ʨʷʜ ʨʝʘʛʝʥʪʦʚ, ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʜʦʣʞʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʥʘ ʨʳʥʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. ɺ ʩʠʣʫ 

ʜʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʨʘʱʠʚʘʪʴ 

ʤʦʱʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʚʦʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʨʘʟʣʠʯʥʳʭ 
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ʧʨʦʜʫʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ 

ʩʢʚʘʞʠʥʳ. 

ɺʝʩʦʤʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʥʠʟʢʦʤ ʜʘʚʣʝʥʠʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʣʘʜʘʶʪ 

ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ [1]. ɼʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ 

ʢʦʣʴʤʘʪʠʨʦʚʘʪʴ ʩʪʝʥʢʠ ʩʢʚʘʞʠʥ, ʚʥʝʜʨʷʷʩʴ ʚ ʧʦʨʳ ʠ ʤʠʢʨʦʪʨʝʱʠʥʳ, ʛʜʝ ʜʨʫʛʠʝ 

ʨʝʘʛʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʪʚʦʨʠʤʳʝ ʠʣʠ 

ʯʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ ʛʨʫʧʧʳ ʘʩʬʘʣʴʪʳ, ʘʩʬʘʣʴʪʝʥʳ. 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʜʘʥʥʳʭ ʨʝʘʛʝʥʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ï 

ʩʫʣʴʬʠʨʦʚʘʥʠʷ. ʉʪʝʧʝʥʴ ʩʫʣʴʬʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʯʝʪʢʦʛʦ ʦʪʚʝʪʘ, ʢʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʠʭ ʟʥʘʯʝʥʠʷ, ʜʘʥʥʳʭ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʠʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʢʚʘʞʠʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʷʚʣʷʝʪʩʷ ʣʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʨʘʩʪʚʦʨʠʤʳʝ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ. ʉʧʦʩʦʙʥʦʩʪʴ ʠʤʝʪʴ 

ʥʝʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʧʦʤʦʛʘʝʪ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʘʤ ʩʦʟʜʘʚʘʪʴ ʙʘʨʴʝʨ ʥʘ ʩʪʝʥʢʘʭ 

ʩʢʚʘʞʠʥ, ʚʨʝʤʝʥʥʦ ʫʢʨʝʧʣʷʪʴ ʠʭ ʠ ʥʝʜʦʧʫʩʢʘʪʴ ʦʙʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʊʘʢ ʞʝ ʵʪʦ 

ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ (ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ). ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʥʫʞʥʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ 

ʯʘʩʪʠʮ, ʘ ʪʘʢ ʞʝ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʚ 

ʩʚʦʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʪʦʚʘʨʥʦʤ ʚʠʜʝ. ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ ʛʨʫʧʧʳ ʘʩʬʘʣʴʪʝʥʳ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 40 ʤʢʤ ʩʦʩʪʘʚʣʷʶʪ 

ʙʦʣʝʝ 10-20% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʈʘʟʤʝʨ ʤʠʢʨʦʪʨʝʱʠʥ ʚ ʦʙʚʘʣʦʦʧʘʩʥʳʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜʘʭ ʤʝʥʴʰʝ (ʧʦ ʥʝʢʦʪʦʨʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʝʥʝʝ 10 ʤʢʤ) ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʛʣʝ ʚʩʢʨʳʪʠʷ. ʇʦʵʪʦʤʫ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ 

ʠʟʤʝʥʷʝʪ ʠʭ ʬʦʨʤʫ, ʨʘʟʤʝʨ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʣʴʤʘʪʠʨʦʚʘʪʴ ʢʘʢ ʧʨʦʥʠʮʘʝʤʳʝ, ʪʘʢ ʠ ʥʝʧʨʦʥʠʮʘʝʤʳʝ, ʥʦ 

ʪʨʝʱʠʥʦʚʘʪʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʘʨʛʠʣʣʠʪʳ ʠ ʪ.ʜ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʩʬʘʣʴʪʳ, ʘʩʬʘʣʴʪʝʥʳ ʠʤʝʶʪ ʥʘʠʣʫʯʰʠʝ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚ ʈɺʆ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʪʨʝʭ ʦʙʨʘʟʮʦʚ ʧʨʠ 22-23хʉ ʠ ʧʨʠ 60хʉ. ɼʣʷ ʵʪʦʛʦ ʚ 
ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʤ ʨʘʩʪʚʦʨʝʥʠʝ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʘ ʚ ʚʦʜʝ ʧʨʠ ʢʦʤʥʘʪʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʦʙʨʘʟʮʘ ʚ ʚʦʜʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 60хʉ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʷʥʫʶ 
ʙʘʥʶ ʠʣʠ ʪʝʨʤʦʩʪʘʢʘʥ. ʈʘʩʪʚʦʨʝʥʠʝ ʧʨʦʠʟʚʦʜʠʤ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ 

ʚʝʨʭʥʝʧʨʠʚʦʜʥʦʡ ʤʝʰʘʣʢʝ ʩ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 1000-1500 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʦʨʦʥʢʠ ʚ ʪʝʯʝʥʠʠ 60 ʤʠʥʫʪ. ɿʘʤʝʨ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤ ʩ ʧʦʤʦʱʴʶ 

ʬʠʣʴʪʨ-ʧʨʝʩʩʘ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 22-23хʉ ʠ 60хʉ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ 
ʬʠʣʴʪʨ ʤʘʨʢʠ "ʟʝʣʸʥʘʷ ʣʝʥʪʘ". ɺʳʩʯʠʪʳʚʘʝʤ ʟʥʘʯʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʦ ʦʩʪʘʪʢʫ ʥʘ 

ʙʫʤʘʞʥʦʤ ʬʠʣʴʪʨʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ ʧʨʠʛʦʪʘʚʣʠʚʘʝʤ 

ʛʣʠʥʠʩʪʫʶ ʩʫʩʧʝʥʟʠʶ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʤ 

ʤʝʪʦʜʦʤ ʧʨʦʚʝʨʢʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʛʣʠʥʠʩʪʦʡ ʩʫʩʧʝʥʟʠʠ ʥʘ ʬʠʣʴʪʨ-ʧʨʝʩʩʝ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʅʊʅɼ) ʠ ʬʠʣʴʪʨ-ʧʨʝʩʩʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ (ɺʊɺɼ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ Whatman # 50, S&S 

# 576. 
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ʈʠʩ. 1. - ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʚ ʪʠʧʘ ʘʩʬʘʣʴʪʝʥʳ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʅʘ ʨʠʩʫʥʢʝ 1 ʦʪʦʙʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʠ 22-23хʉ ʠ 
60хʉ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ ʅʊʅɼ ʠ ɺʊɺɼ ʙʘʟʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʨʘʩʪʚʦʨʦʚ ʩ 
ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʦʤ. ʇʦʜ ʙʘʟʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʛʣʠʥʠʩʪʘʷ ʩʫʩʧʝʥʟʠʷ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʘ. ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʫʚʝʣʠʯʠʣʘʩʴ. ʇʦʯʪʠ ʚʩʝ ʦʙʨʘʟʮʳ (ʢʨʦʤʝ 3(ɸ) ʧʨʠ ʅʊʅɼ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʬʠʣʴʪʨʘʮʠʠ 

ʫʚʝʣʠʯʠʣʦʩʴ) ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ. ʇʦʚʝʜʝʥʠʝ ʦʙʨʘʟʮʘ 3(ɸ) ʧʨʠ 

ʅʊʅɼ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʧʨʠ 22-23хʉ ʠ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ 
ʯʘʩʪʠʮ ʧʦ ʬʨʘʢʮʠʦʥʥʦʤʫ ʩʦʩʪʘʚʫ, ʯʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʨʢʠ. ʆʙʨʘʟʝʮ 2(ɸ) ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʢʘʞʜʦʤ ʠʟ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʫʥʢʪʦʚ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʙʦʣʴʰʠʤ 

ʦʪʣʠʯʠʝʤ ʚ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʘ, ʥʘʭʦʞʜʝʥʠʠ ʨʘʩʪʚʦʨʠʤʳʭ ʠ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʯʘʩʪʠʮ ʚ ʜʠʘʧʦʟʦʥʝ 40-55%, ʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʝʛʦ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɼʣʷ ʦʙʨʘʟʮʘ 1(ɸ) ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʢʘʟʘʣʦʩʴ 

ʥʝʛʘʪʠʚʥʦ. ɺ ʢʘʞʜʦʤ ʠʟ ʩʣʫʯʘʝʚ ʬʠʣʴʪʨʘʮʠʷ ʩʪʘʣʘ ʙʦʣʴʰʝ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʩʧʦʩʦʙʥʳʭ ʢ ʢʦʣʴʤʘʪʘʮʠʠ. ɼʘʥʥʳʡ 

ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪ ʥʝʣʴʟʷ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦ ʝʛʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʧʦ ʤʝʨʝ ʥʘʭʦʞʜʝʥʠʷ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʘ ʚ ʙʫʨʦʚʦʤ 

ʨʘʩʪʚʦʨʝ ʠ ʩʢʚʘʞʠʥʝ. ʆʙʨʘʟʝʮ 3(ɸ) ʫʣʫʯʰʠʣ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʬʠʣʴʪʨʘʮʠʠ 

ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ. ɼʘʥʥʳʡ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʢʚʘʞʠʥʘʭ. ʆʥ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠ ʜʦʩʪʠʯʴ ʧʠʢʘ 

ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
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ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ 22 ʉ, 1 % ʨʘʩʪʚʦʨ, % 
ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ 60 ʉ, 1 % ʨʘʩʪʚʦʨ, % 
ʌʠʣʴʪʨʘʮʠʷ ɺʊɺɼ  80Áʉ, ʦʙʨʘʟʝʮ 22 ʉ ʨ-ʪʴ, ʤʣ 
ʌʠʣʴʪʨʘʮʠʷ ɺʊɺɼ 80Áʉ, ʦʙʨʘʟʝʮ 60 ʉ ʨ-ʪʴ, ʤʣ 
ʌʠʣʴʪʨʘʮʠʷ API ʅʊʅɼ, ʦʙʨʘʟʝʮ 22 ʉ ʨ-ʪʴ, ʤʣ 
ʌʠʣʴʪʨʘʮʠʷ API ʅʊʅɼ, ʦʙʨʘʟʝʮ 60 ʉ ʨ-ʪʴ, ʤʣ 
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ɺʳʚʦʜʳ: 

1. ʏʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ 

ʣʫʯʰʝ ʨʘʩʪʚʦʨʷʪʴʩʷ. 

2. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʚʘʞʠʥʥʳʭ ʫʩʣʦʚʠʡ ʩʪʦʠʪ ʧʨʠʤʝʥʷʪʴ ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ 

ʩ ʧʨʦʚʝʨʢʦʡ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʩʨʝʜʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

3. ʅʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ 

ʤʠʢʨʦʢʦʣʴʤʘʪʘʥʪʳ ʚ ʩʣʫʯʘʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 40-60/60-40 

ʨʘʩʪʚʦʨʠʤʦʡ ʢ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʯʘʩʪʠ. 
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ʆʇʓʊ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʀ ʉʊʈʆʀʊɽʃʔʉʊɺɸ 

ɻʆʈʀɿʆʅʊɸʃʔʅʆʁ ʉʂɺɸɾʀʅʓ ʉ ʆʊʈʀʎɸʊɽʃʔʅʓʄ ʆʊʍʆɼʆʄ 

ʀ ʈɸɿɺʆʈʆʊʆʄ ʇʆ ɸɿʀʄʋʊʋ ʇʈʀ ɹʋʈɽʅʀʀ ʅɸ ʆɹʉɸɼʅʆʁ 

ʂʆʃʆʅʅɽ 

ʂ.ɸ. ʐʠʧʦʚʩʢʠʡ ʢ.ʪ.ʥ., ɺ.ɸ. ʂʘʧʠʪʦʥʦʚ ʢ.ʪ.ʥ.,  

ʄ.ɺ. ʇʝʪʨʦʚ, ɸ.ɺ. ɽʬʠʤʦʚ  

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ ˉ105 

(ʫʩʣʦʚʥʳʡ ʥʦʤʝʨ). ɹʫʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʦʙʩʘʜʥʦʡ 
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ʢʦʣʦʥʥʝ 178 ʤʤ ʩ ʠʟʚʣʝʢʘʝʤʦʡ ʢʦʤʧʦʥʦʚʢʦʡ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʘʩʯʸʪʘ ʧʨʦʝʢʪʥʦʡ 

ʩʢʚʘʞʠʥʳ ʩ J-ʦʙʨʘʟʥʳʤ ʧʨʦʬʠʣʝʤ ʠ ʝʸ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʙʫʨʝʥʥʦʡ ʩʢʚʘʞʠʥʦʡ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ ʩʦ 

ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ DDI. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ, ʠʥʜʝʢʩ ʩʣʦʞʥʦʩʪʠ ʙʫʨʝʥʠʷ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʭʦʜ, 

ʚʝʩ ʥʘ ʢʨʶʢʝ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʙʫʨʝʥʠʝ ʥʘ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʝ. 

ʇʨʦʙʣʝʤʳ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʠʪʴ J-ʦʙʨʘʟʥʳʡ ʧʨʦʬʠʣʴ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ. ʊʘʢʦʡ ʩʣʦʞʥʳʡ ʫʯʘʩʪʦʢ ʩʢʚʘʞʠʥʳ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʘʚʘʨʠʡʥʫʶ ʧʨʦʚʦʜʢʫ ʩʪʚʦʣʘ ʧʨʠ ʙʫʨʝʥʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʧʫʩʢʘ ʠ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ.  

 

  

ʈʠʩʫʥʦʢ  1 ï ɺʝʨʪʠʢʘʣʴʥʘʷ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʩʢʚʘʞʠʥʳ ˉ 105 ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʦʪʭʦʜʦʤ ʥʘ ʮʝʣʠ ʊ1, ʊ2, ʊ3 

 

ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ʠ ʪʨʘʝʢʪʦʨʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʚʳʧʦʣʥʝʥʦ ʥʘ 

ʦʩʥʦʚʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʊ1, ʊ2, ʊ3 ʩ ʫʯʝʪʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʚʘʞʠʥʳ, ʩʧʦʩʦʙʘ ʝʸ 

ʟʘʢʘʥʯʠʚʘʥʠʷ, ʟʦʥ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (çɹʫʨʩʦʬʪʧʨʦʝʢʪè). 
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ʊʘʙʣʠʮʘ 1 ï ʇʨʦʝʢʪʥʳʡ ʧʨʦʬʠʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ˉ105 ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ  
ɻ
ʣ
ʫ
ʙ
ʠ
ʥ
ʘ
 

 

ʧ
ʦ
 
ʩ
ʪ
ʚ
ʦ
ʣ
ʫ
,
 
ʤ

 

ɿ
ʝ
ʥ
ʠ
ʪ
ʥ
ʳ
ʡ
 
ʫ
ʛ
ʦ
ʣ
,
 
ʛ
ʨ
ʘ
ʜ

 

ɸ
ʟ
ʠ
ʤ
ʫ
ʪ

 

ʤ
ʘ
ʛ
ʥ
ʠ
ʪ
ʥ
ʳ
ʡ
,
 
ʛ
ʨ
ʘ
ʜ

 

ɻ
ʣ
ʫ
ʙ
ʠ
ʥ
ʘ
 

 

ʧ
ʦ
 
ʚ
ʝ
ʨ
ʪ
ʠ
ʢ
ʘ
ʣ
ʠ
,
 
ʤ

 

ɸ
ʙ
ʩ
ʦ
ʣ
ʶ
ʪ
ʥ
ʘ
ʷ

 

ʦ
ʪ
ʤ
ʝ
ʪ
ʢ
ʘ
,
 
ʤ

 

ʇ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʘ
ʷ
 

ʠ
ʥ
ʪ
ʝ
ʥ
ʩ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 

ʛ
ʨ
ʘ
ʜ
/
1
0
 
ʤ

 

ʆ
ʪ
ʭ
ʦ
ʜ
,
 
ʤ

 

ʀ
ʥ
ʪ
ʝ
ʥ
ʩ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʦ
 

ʟ
ʝ
ʥ
ʠ
ʪ
ʫ
,
 
ʛ
ʨ
ʘ
ʜ
/
1
0
 
ʤ

 

ʀ
ʥ
ʪ
ʝ
ʥ
ʩ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʦ
 

ʘ
ʟ
ʠ
ʤ
ʫ
ʪ
ʫ
,
 
ʛ
ʨ
ʘ
ʜ
/
1
0
 
ʤ

 

ʂ
ʦ
ʤ
ʤ
ʝ
ʥ
ʪ
ʘ
ʨ
ʠ
ʡ

 

0,0 0,0 0,0 0,0 -55,0 0,0 0,0 0,0 0,0 ʋʩʪʴʝ ʩʢʚʘʞʠʥʳ 

60,0 0,0 0,0 60,0 -5,0 0,0 0,0 0,0 0,0 530 ʤʤ 

170,0 0,0 0,0 170,0 -115,0 0,0 0,0 0,0 0,0 426 ʤʤ 

650,0 0,0 0,0 650,0 -595,0 0,0 0,0 0,0 0,0 324 ʤʤ 

1660,0 0,0 0,0 1660,0 -1605,0 0,0 0,0 0,0 0,0 ɺʝʨʪʠʢʘʣʴʥʳʡ ʫʯʘʩʪʦʢ  

1802,9 10,0 250,0 1802,0 -1747,0 0,7 12,44 0,7 0,0 ʋʯʘʩʪʦʢ ʥʘʙʦʨʘ ʫʛʣʘ 

2162,7 10,0 250,0 2156,0 -2101,0 0,0 31,56 0,0 0,0 ʅʘʯʘʣʦ ʧʦʣʢʠ ɻʅʆ 

2262,7 10,0 250,0 2255,0 -2200,0 0,0 25,6 0,0 0,0 ʆʢʦʥʯʘʥʠʝ ʧʦʣʢʠ ɻʅʆ 

2262,9 10,0 250,0 2255,2 -2200,2 0,0 92,4 0,0 0,0 
ʋʯʘʩʪʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʫʛʣʘ 

2435,0 23,4 146,6 2420,0 -2365,0 1,6 232,0 1,4 1,6 245 ʤʤ 

2845,0 88,0 127,0 2640,0 -2585,0 1,6 319,9 1,6 0,0 ʊ1-178 ʤʤ 

2862,4 88,0 127,0 2640,7 -2585,7 0,0 338,2 0,0 -0,238 
ʋʯʘʩʪʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʫʛʣʘ 

2874,7 89,2 127,0 2640,9 -2585,9 1,0 349,4 1,0 0,0 ʊ2 

3450,0 89,2 127,0 2649,0 -2594,0 0,0 910,0 0,0 0,0 ʊ3 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ J-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

Á ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʚʘʨʠʡ ʩ ʙʫʨʠʣʴʥʳʤʠ ʠ ʦʙʩʘʜʥʳʤʠ ʪʨʫʙʘʤʠ;  

Á ʩʥʠʞʝʥʠʝ ʮʠʢʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ;  

Á ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʙʫʨʠʣʴʥʫʶ ʢʦʣʦʥʥʫ (ʢʨʫʪʷʱʠʝ 

ʤʦʤʝʥʪʳ, ʚʝʩ ʥʘ ʢʨʶʢʝ);  

Á ʩʥʠʞʝʥʠʝ ʠʟʥʦʩʘ ʙʫʨʠʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ;  

Á ʜʦʩʪʠʞʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʣʠʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʝʢʮʠʠ ʩʢʚʘʞʠʥʳ [1]. 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ J-ʦʙʨʘʟʥʳʡ ʧʨʦʬʠʣʴ ʠʤʝʝʪ ʧʷʪʴ ʫʯʘʩʪʢʦʚ: 

ʚʝʨʪʠʢʘʣʴʥʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʥʘʙʦʨʘ ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ ʧʦ ʙʦʣʴʰʦʤʫ ʨʘʜʠʫʩʫ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʘʩʪʢʘʤʠ ʥʘʙʦʨʘ ʢʨʠʚʠʟʥʳ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʩʢʨʠʚʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ ʚ ʜʠʘʧʘʟʦʥʝ 0,9 ï 1,6 ʛʨʘʜ / 10 ʤ. ʀʥʜʝʢʩ 

ʩʣʦʞʥʦʩʪʠ ʙʫʨʝʥʠʷ ʩʨʝʜʥʠʡ ï 5,3 (DDI) [2]. 

J-ʦʙʨʘʟʥʳʡ ʧʨʦʬʠʣʴ ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʧʨʦʬʠʣʝʡ ʥʝ ʠʤʝʝʪ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʧʝʨʝʛʠʙʦʚ. ʕʪʦ ʫʣʫʯʰʘʝʪ ʧʨʦʭʦʜʠʤʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʫʤʝʥʴʰʘʝʪ ʦʙʲʸʤ ʨʘʙʦʪʳ ʦʪʢʣʦʥʷʶʱʝʡ ʢʦʤʧʦʥʦʚʢʠ, 

ʩʥʠʞʘʝʪ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʙʫʨʠʣʴʥʳʭ ʠ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ. ʂ 
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ʤʠʥʫʩʘʤ J-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʧʨʠ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʧʦ ʚʝʨʪʠʢʘʣʠ [3]. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ J-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʸʪʳ ʥʘ ʥʘʛʨʫʟʢʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʙʫʨʠʣʴʥʳʝ ʠ 

ʦʙʩʘʜʥʳʝ ʪʨʫʙʳ. ɼʘʥʥʳʝ ʨʘʩʯʝʪʳ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʳ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʇʂ 

çɹʫʨʩʦʬʪʧʨʦʝʢʪè. ʅʘʧʨʠʤʝʨ, ʨʘʩʯʸʪʳ ʚ ʤʦʜʫʣʝ çʇʨʦʚʝʨʢʘ ʙʫʨʠʣʴʥʳʭ ʢʦʣʦʥʥ ʥʘ 

ʧʨʦʯʥʦʩʪʴè ʠ çʇʨʦʚʝʨʢʘ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ ʥʘ ʧʨʦʯʥʦʩʪʴè (ʨʠʩʫʥʢʠ 2, 3). ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʸʪʦʚ ʧʦʢʘʟʳʚʘʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʫʨʝʥʠʷ J-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʢʚʘʞʠʥʳ ˉ105 ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ ʢʘʢ ʨʦʪʦʨʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʩʣʘʡʜʠʨʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʝʢʪʥʳʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʙʫʨʝʥʠʠ ʨʦʪʦʨʦʤ ʧʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ 

ʢʦʣʦʥʥʫ 178 ʤʤ 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʝʢʪʥʘʷ ʨʘʩʪʷʛʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʩʧʫʩʢʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʢʦʣʦʥʥʳ 178 ʤʤ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʸʪʳ ʚ ʇʂ çɹʫʨʩʦʬʪʧʨʦʝʢʪè ʧʦʢʘʟʳʚʘʶʪ 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ (ʙʘʢʣʠʥʛ-ʵʬʬʝʢʪ) ʧʨʠ ʙʫʨʝʥʠʠ ʠ ʩʧʫʩʢʝ 

ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ 178 ʤʤ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ 

(ʨʠʩʫʥʦʢ 4). 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʝʟʘʚʘʨʠʡʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ ï ʙʫʨʝʥʠʝ 

ʧʦʩʣʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʪʚʦʣʘ (2771-3035 ʤ) ʥʘ 

ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʝ 178 ʤʤ ʩ ʠʟʚʣʝʢʘʝʤʦʡ ʢʦʤʧʦʥʦʚʢʦʡ: ɼ152,4 + ʈʋʉ PD 475 + ʋɹʊ-

88,9 + ʂʃʉ149,2 + ʆʂɹ-143 + ʈʘʩʰʠʨʠʪʝʣʴ-120,7 + ʊ/ʉ + ʂʃʉ152,4 + ʅʋɹʊ-118 + 

ʅʋɹʊ-118 + ʌʠʣʴʪʨ + ɼ-146ʈʉʌ + ʂʃʉ152 + ɿʘʤʦʢ ʬʠʢʩʘʪʦʨ + ʆʂ-177,8 ʦʩʪʘʣʴʥʦʝ.   

 

 

ʈʠʩʫʥʦʢ 4 ï ʌʘʢʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ˉ105 ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ  

 

ʆʪʭʦʜ ʧʨʦʙʫʨʝʥʥʦʡ ʩʢʚʘʞʠʥʳ ˉ 105 ʦʪ ʫʩʪʴʷ ʜʦ ʪʦʯʢʠ ʊ3 ʩʦʩʪʘʚʠʣ ï 605 ʤ 

(ʧʨʦʝʢʪʥʳʡ ï 910 ʤ). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʙʦʨʘ ʢʨʠʚʠʟʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 

0,12 ʜʦ 1,91 ʛʨʘʜ/10 ʤ (ʧʨʦʝʢʪʥʘʷ ï 1,6 ʛʨʘʜ/10 ʤ). ʀʥʜʝʢʩ ʩʣʦʞʥʦʩʪʠ ʙʫʨʝʥʠʷ 

ʩʨʝʜʥʠʡ ï 5,9 (DDI). 

ʌʘʢʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʫʨʝʥʠʷ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʦʚ ï 22-24 ʣ/ʩ; 

ʥʘʛʨʫʟʢʘ ʥʘ ʜʦʣʦʪʦ ï 10-12 ʪʩ; ʦʙʦʨʦʪʳ ʨʦʪʦʨʘ ï 24-40 ʦʙ/ʤʠʥ; ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ  ï 
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24-28 ʢʅĀʤ; ʜʘʚʣʝʥʠʝ ʥʘ ʤʘʥʠʬʦʣʴʜʝ ï 20-22 ʄʇʘ; ʚʝʩ ʥʘ ʢʨʶʢʝ ï 70-120 ʪʩ (ʨʠʩʫʥʦʢ 

5). ɺ ʧʨʦʮʝʩʩ ʫʛʣʫʙʣʝʥʠʷ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʨʦʢʘʯʢʠ ʛʨʘʬʠʪʥʳʭ 

ʧʘʯʝʢ ʠ ʦʯʠʱʘʶʱʠʭ ɺʋʉ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʩʯʸʪʥʳʤ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʇʂ çɹʫʨʩʦʬʪʧʨʦʝʢʪè, ʯʪʦ 

ʦʙʝʩʧʝʯʠʣʦ ʙʝʟʘʚʘʨʠʡʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. 

 

 

ʈʠʩʫʥʦʢ 5 ï ɺʝʩ ʥʘ ʢʨʶʢʝ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʤʘʥʠʬʦʣʴʜʝ ʧʨʠ ʙʫʨʝʥʠʠ 

ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ 178 ʤʤ 

ɹʫʨʝʥʠʝ ʧʨʦʭʦʜʠʣʦ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʙʝʟ ʘʚʘʨʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʦʜʢʠ J-ʦʙʨʘʟʥʦʛʦ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʜʦ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʳ 3035 ʤ (ʧʦ ɻʊʅ). 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʂʅɹʂ ʠʟ ʦʙʩʘʜʥʳʭ ʪʨʫʙ 178 ʤʤ ʧʨʦʠʟʚʝʜʝʥʦ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. 

ʇʨʦʝʢʪʥʳʝ ʨʘʩʯʸʪʳ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ ˉ105 ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʨʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ (4,5 < ʀʉɹ (DDI) < 6,4), ʚ ʪʦʤ ʯʠʩʣʝ c 

ʪʝʭʥʦʣʦʛʠʝʡ ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʸʪʳ ʚ ʇʂ çɹʫʨʩʦʬʧʨʦʝʢʪè ʧʦʟʚʦʣʠʣʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʦʬʠʣʴ ʠ ʧʦʜʦʙʨʘʪʴ ʨʝʞʠʤʳ ʙʫʨʝʥʠʷ ʜʣʷ ʙʝʟʘʚʘʨʠʡʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ 

ʘʟʠʤʫʪʫ ʩ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʝ 178 ʤʤ. 

ɺʳʚʦʜʳ 

1. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɹʫʨʩʦʬʧʨʦʝʢʪè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʠʥʞʝʥʝʨʥʳʝ 

ʨʘʩʯʸʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ 

ʘʟʠʤʫʪʫ ʜʣʷ ʠʭ ʙʝʟʘʚʘʨʠʡʥʦʛʦ ʙʫʨʝʥʠʷ. 
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2. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ 
ʘʟʠʤʫʪʫ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʪʨʝʪʴʝʤʫ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ (DDI) ʩʦ ʩʨʝʜʥʠʤ 

ʨʠʩʢʦʤ ʠʭ ʙʫʨʝʥʠʷ. 

3. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʪʭʦʜʦʤ 
ʠ ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʘʟʠʤʫʪʫ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ ʥʘ ʦʙʩʘʜʥʦʡ 

ʢʦʣʦʥʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

 

ʀʉʇʆʃʔɿʆɺɸʅʅʓɽ ʀʉʊʆʏʅʀʂʀ 

1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ / ʄ. ɸ. ʈʚʘʣʦʚ, ʄ. ɺ. ʇʝʪʨʦʚ, ɺ. ɸ. ʂʘʧʠʪʦʥʦʚ, ɻ. ɻ. ɻʠʣʘʝʚ // 
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ʄ-0038, ɺʝʨʩʠʷ 1.00. ʄʦʩʢʚʘ, 2018, 86 ʩʪʨ. 

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʦʪʭʦʜʦʤ / ʄ.ɺ. ʇʝʪʨʦʚ, ʂ.ɸ. ʐʠʧʦʚʩʢʠʡ // ɸʰʠʨʦʚʩʢʠʝ ʯʪʝʥʠʷ. ï ʉʘʤʘʨʘ: ʉʘʤɻʊʋ, 

2023 ï ʉ. 47ï55. 
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ʆʇʈɽɼɽʃɽʅʀɽ ʈɸʉʏɽʊʅʓʍ ɿʅɸʏɽʅʀʁ  ʂʆʕʌʌʀʎʀɽʅʊʆɺ 

ɺʓʊɽʉʅɽʅʀʗ ʅɽʌʊʀ ɺʆɼʆʁ  ɼʃʗ ʆʎɽʅʂʀ ʅɽʌʊɽʆʊɼɸʏʀ 

ʇʃɸʉʊʆɺ ɼɽɺʆʅɸ ʉʆʃʆɻɸɽɺʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʖ.ɸ. ɻʦʣʦʚʠʥʘ 

ʉʘʤʘʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ  

ʉʘʤʘʨʘ, ʈʦʩʩʠʷ, golovina_ua@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ 
 ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʧʦʣʥʦʪʳ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ 

ʚʦʜʦʡ.  ʈʘʩʩʤʦʪʨʝʥʘ  ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜʳ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ  ʦʩʪʘʪʦʯʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ  ʜʣʷ ʧʦʨʦʜ ʧʣʘʩʪʦʚ ʜʝʚʦʥʘ ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ 

ʧʣʘʩʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʝʩʥʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʉʦʣʦʛʘʝʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ  ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʧʣʘʩʪ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ 

ʥʝʬʪʠ ʚʦʜʦʡ, ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʥʝʬʪʝʦʪʜʘʯʘ, ʢʝʨʥ, 

ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʆʆʆ çʉʘʤʘʨʘʅʀʇʀʥʝʬʪʴè 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʳʪʳ ʧʦ ʚʳʪʝʩʥʝʥʠʶ ʥʝʬʪʠ ʚʦʜʦʡ ʥʘ 14 ʦʙʨʘʟʮʘʭ 

ʢʝʨʥʘ ʧʣʘʩʪʦʚ ɼI ʠ ɼII ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 132 ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ 

ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʥʦʪʳ ʚʳʪʝʩʥʝʥʠʷ 

ʥʝʬʪʠ ʚʦʜʦʡ ʧʨʦʚʦʜʠʣʠʩʴ  ʥʘ 88 ʦʙʨʘʟʮʘʭ ʧʣʘʩʪʘ ɼI ʠ ʥʘ 40 ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʧʣʘʩʪʘ 

ɼII.  

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʫʨʘʚʥʝʥʠʶ:  

 

˗̃ ̜̓ ˗̎ ̎ ˗̏ Ⱦ̠̎̎ ,̎ 

 

ʛʜʝ: ʂʦʥ - ʦʧʨʝʜʝʣʸʥʥʘʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʪʦʯʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ 

ʧʣʘʩʪʘ, 

       ʂʥʥ - ʧʨʠʥʷʪʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʣʘʩʪʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜʳ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ 46 ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʢʚ. 4, 6, 10, 11, 12, 304 ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʢʫʧʦʣʘ ʠ 42 ʦʙʨʘʟʮʘʭ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʢʚ. 13, 40, 41, 43, 44 ʇʦʜʙʝʣʴʩʢʦʛʦ ʢʫʧʦʣʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʇʃɸʉʊ ɼ1 

ʊʘʙʣʠʮʘ 1- ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʜʣʷ 

ʧʦʨʦʜ ʧʣʘʩʪʘ ɼI 

ʉʢʚ. ˉ ʇʦʜʥʷʪʠʝ 
ʃʘʙʦʨʘʪʦʨʥʳʡ 

ˉ ʦʙʨʘʟʮʘ 

ʇʦʨʠʩʪʦʩʪʴ, 

% 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʤʢʤ
2
 

ʆʩʪʘʪʦʯʥʘʷ 

ʥʝʬʪʝʥʘʩʳ-

ʱʝʥʥʦʩʪʴ, 

ʜʦʣʠ ʝʜ. 

1 2 3 4 5 6 

4 ʉʦʣʦʛʘʝʚʩʢʦʝ 513-85 22,0 0,3352 0,369 

4 ʉʦʣʦʛʘʝʚʩʢʦʝ 518-85 21,0 0,2866 0,363 

6 ʉʦʣʦʛʘʝʚʩʢʦʝ 1408-85 19,8 0,2409 0,305 

6 ʉʦʣʦʛʘʝʚʩʢʦʝ 1416-85 22,6 0,9761 0,286 

6 ʉʦʣʦʛʘʝʚʩʢʦʝ 1426-85 22,2 0,1835 0,316 

6 ʉʦʣʦʛʘʝʚʩʢʦʝ 1431-85 18,9 0,1211 0,351 

10 ʉʦʣʦʛʘʝʚʩʢʦʝ 1620-87 17,6 0,1082 0,337 

10 ʉʦʣʦʛʘʝʚʩʢʦʝ 1621-87 16,4 0,1004 0,363 

10 ʉʦʣʦʛʘʝʚʩʢʦʝ 1624-87 17,5 0,0929 0,346 

11 ʉʦʣʦʛʘʝʚʩʢʦʝ 352-88 19,1 0,1763 0,345 

11 ʉʦʣʦʛʘʝʚʩʢʦʝ 353-88 20,2 0,3045 0,314 

11 ʉʦʣʦʛʘʝʚʩʢʦʝ 354-88 21,3 0,1079 0,332 

11 ʉʦʣʦʛʘʝʚʩʢʦʝ 355-88 20,6 0,2634 0,325 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 138-90 21,1 0,426 0,274 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 142-90 20,0 0,4954 0,305 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 145-90 20,3 0,1793 0,368 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 146-90 20,7 0,612 0,308 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1465-10 0,191 0,34777 0,291 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1488-10 0,186 0,21549 0,318 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1491-10 0,178 0,24149 0,315 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1495-10 0,176 0,17563 0,336 

304 ʉʦʣʦʛʘʝʚʩʢʠʡ 1499-10 0,167 0,12395 0,333 

13 ʇʦʜʙʝʣʴʩʢʦʝ 1095-88 15,5 0,1143 0,384 

13 ʇʦʜʙʝʣʴʩʢʦʝ 1106-88 14,8 0,0864 0,463 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1276-82 19,5 0,1329 0,349 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1280-82 19,5 0,2079 0,358 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1281-82 21,2 0,2854 0,339 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1282-82 20,3 0,1453 0,351 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1287-82 19,8 0,3086 0,362 

40 ʇʦʜʙʝʣʴʩʢʦʝ 1290-82 16,7 0,1099 0,412 

41 ʇʦʜʙʝʣʴʩʢʦʝ 1344-83 19,3 0,2695 0,371 

41 ʇʦʜʙʝʣʴʩʢʦʝ 1348-83 20,1 0,2304 0,327 

41 ʇʦʜʙʝʣʴʩʢʦʝ 1349-83 20,5 0,2989 0,325 

41 ʇʦʜʙʝʣʴʩʢʦʝ 1350-83 19,0 0,1868 0,35 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1062-86 16,0 0,123 0,445 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1068-86 16,2 0,1468 0,424 



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

99 

 ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1069-86 15,9 0,1238 0,384 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1070-86 17,8 0,1093 0,394 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1071-86 16,4 0,0976 0,456 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1072-86 16,1 0,1211 0,422 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1074-86 15,6 0,0911 0,468 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1075-86 16,8 0,1273 0,405 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1076-86 16,7 0,0935 0,447 

43 ʇʦʜʙʝʣʴʩʢʦʝ 1082-86 15,5 0,0905 0,473 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1130-88 19,6 0,5807 0,321 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1131-88 19,6 0,5732 0,353 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1132-88 20,0 0,6639 0,305 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1133-88 19,5 0,5517 0,313 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1134-88 19,0 0,4035 0,356 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1135-88 18,4 0,2198 0,334 

44 ʇʦʜʙʝʣʴʩʢʦʝ 1136-88 14,1 0,0927 0,459 

 
ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʧʣʘʩʪʘ ɼI 

ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʠʤʝʝʪ ʚʠʜ: 

˗̏ ̎ πȟςψτχπȟπφυτὰὫ̠̐  ̑

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʣʘʩʪʫ ɼI
/
, 

ʵʪʘ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʥʝʤʫ ʦʩʪʘʪʦʯʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ɻʨʘʬʠʯʝʩʢʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʨʦʜ ʧʣʘʩʪʘ ɼI ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 
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100 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ ʧʣʘʩʪʘ 

ɼI ʇʦʜʙʝʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

 

˗̏ ̎ πȟςφωχπȟρυρψ ὰὫ̠̐  ̑

 

ɻʨʘʬʠʢ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʠʩʫʥʦʢ 2 - ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ 

ʧʣʘʩʪʘ ɼI ʇʦʜʙʝʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ 

 

ʇʣʘʩʪ ɼII  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʚʦʜʦʡ ʜʣʷ ʧʦʨʦʜ ʧʣʘʩʪʘ ɼII ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ 39 

ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʢʚ. 6, 12, 14, 304 ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʢʫʧʦʣʘ ʠ ʦʜʥʦʤ ʦʙʨʘʟʮʝ ʠʟ 

ʩʢʚ. 13 ʇʦʜʙʝʣʴʩʢʦʛʦ ʢʫʧʦʣʘ (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ 

ʧʣʘʩʪʫ ɼII  

ʉʢʚ. 

 ̄
ʇʦʜʥʷʪʠʝ 

ʃʘʙʦʨʘʪʦʨʥʳʡ 

ˉ ʦʙʨʘʟʮʘ 

ʇʦʨʠʩʪʦʩʪʴ, 

% 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʤʢʤ
2
 

ʆʩʪʘʪʦʯʥʘʷ 

ʥʝʬʪʝʥʘʩʳ-

ʱʝʥʥʦʩʪʴ, 

ʜʦʣʠ ʝʜ. 

6 ʉʦʣʦʛʘʝʚʩʢʦʝ 1433-85 19,4 0,194 0,334 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 147-90 20,7 0,474 0,268 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 149-90 19,7 0,4828 0,268 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 150-90 21,0 0,3926 0,291 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 151-90 20,8 0,5214 0,258 
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 ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 152-90 18,7 0,2312 0,362 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 154-90 20,5 0,7609 0,25 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 155-90 21,3 0,3675 0,27 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 159-90 20,0 0,3466 0,289 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 160-90 19,8 0,2163 0,353 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 161-90 19,5 0,3278 0,316 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 163-90 20,7 0,489 0,266 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 164--90 19,8 0,3207 0,278 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 165-90 21,4 0,5261 0,255 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 167-90 20,8 0,4562 0,275 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 168-90 21,3 0,4472 0,261 

12 ʉʦʣʦʛʘʝʚʩʢʦʝ 169-90 19,9 0,2959 0,365 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 827-89 16,5 0,1036 0,411 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 829-89 16,9 0,1292 0,385 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 834-89 14,9 0,0989 0,498 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 835-89 16,9 0,1872 0,380 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 836-89 15,9 0,1204 0,425 

14 ʉʦʣʦʛʘʝʚʩʢʦʝ 837-89 13,2 0,1353 0,374 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1513-10 0,197 0,4660 0,228 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1517-10 0,175 0,1948 0,320 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1529-10 0,163 0,325 0,229 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1531-10 0,102 0,03 0,294 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1533-10 0,145 0,017 0,278 

304 ʉʦʣʦʛʘʝʚʩʢʦʝ 1535-10 0,135 0,282 0,275 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ: 

˗̏ ̎ πȟςτψτz̠̐ ̑
ȟ

 

ɻʨʘʬʠʢ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3. 
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102 

 

ʈʠʩʫʥʦʢ 3- ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʦʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʨʦʜ ʧʣʘʩʪʘ ɼII  ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʫʨʘʚʥʝʥʠʷʤ, ʩ ʫʯʝʪʦʤ ʧʨʠʥʷʪʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʳʪʝʩʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʧʣʘʩʪʦʚ. 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʝʩʥʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ 

ʥʝʬʪʝʦʪʜʘʯʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʉʦʣʦʛʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 - ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʨʘʩʯʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʝʩʥʝʥʠʷ 

ʇʣʘʩʪ 
ʋʯʘʩʪʦʢ, ʨʘʡʦʥ 

ʩʢʚ. 

ʂʧ, 

ʜ.ʝʜ. 
ʂʧʨ, ʤʢʤ

2
 ʂʥʥ, ʜ.ʝʜ. ʂʦʥ, ʜ.ʝʜ. ʂʚʳʪ, ʜ.ʝʜ. 

1 2 3 4 5 6 7 

ʉʦʣʦʛʘʝʚʩʢʦʝ ʧʦʜʥʷʪʠʝ 

ɼI' 

ʨʘʡʦʥ ʩʢʚ. 129-

130 
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         ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʭʧʨʠʤʝʩʝʡ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʠ ʠ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʥʝʬʪʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʩʪʘʣʘ ʝʜʚʘ ʣʠ ʥʝ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʩʣʦʞʥʷʶʱʠʤ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʜʦʙʳʯʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ ʚ ʥʝʬʪʷʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʠʘʤʝʪʨʦʤ ʜʦ 1000 ʤʤ [1]. ɺ ʥʝʬʪʷʥʦʤ ʧʦʪʦʢʝ 

ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʪʚʝʨʜʳʝ ʚʢʣʶʯʝʥʠʷ (ʯʘʩʪʠʮʳ ʧʝʩʢʘ, ʛʣʠʥʳ, ʧʘʨʘʬʠʥʘ). 
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ʆʧʝʨʘʪʠʚʥʦʝ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʛʦʪʦʚʢʠ (ʦʯʠʩʪʢʠ) ʥʝʬʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʠʮ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʠ 

ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 30 ʤʤ. 

        ʀʟʤʝʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʞʠʜʢʦʩʪʷʭ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  ɺʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʝʩʢʘ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʦʙʳʯʫ ʥʝʬʪʠ, ʧʦʚʨʝʜʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʚʳʟʚʘʪʴ ʧʦʪʝʨʶ ʩʢʚʘʞʠʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʠ ʥʘʥʝʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʅʘ 

ʘʙʨʘʟʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚʣʠʷʝʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ.  

        ʂ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪʥʦʩʠʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ 

ʨʘʟʤʝʨʫ, ʧʣʦʪʥʦʩʪʠ, ʩʬʝʨʠʯʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ, ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʦʤʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʢʚʘʨʮʘ, ʛʨʘʬʠʪʘ, ʧʝʩʢʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʥʝʬʪʠ. ɿʘ ʨʫʙʝʞʦʤ ʚ ʢʘʯʝʩʪʚʝ ʘʙʨʘʟʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʠʮ 

ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʨʘʟʠʚʥʦʩʪʠ, ʥʦ ʤʥʦʛʠʝ ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ [2],. 

        ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʚ ʚʦʜʝ, ʚ ʥʝʬʪʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʧʨʠʙʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʢʠ ʠ  ʫʣʴʪʨʘʟʚʫʢʝ. 

       ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʦʥʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʚ 

ʥʝʬʪʠ, ʣʠʙʦ ʧʦ ʪʦʯʥʦʩʪʠ, ʣʠʙʦ ʧʦ ʨʘʙʦʯʝʤʫ ʜʠʘʧʘʟʦʥʫ, ʣʠʙʦ ʧʦ ʦʧʝʨʘʪʠʚʥʦʩʪʠ, ʣʠʙʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ  

ʫʣʫʯʰʠʪʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʠ ʧʦʟʚʦʣʠʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʷ ʂɺʏ  ʚ ʞʠʜʢʦʩʪʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ  ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʩʦʩʪʘʚʝ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ 

ʥʘʯʘʣʴʥʳʝ ʰʘʛʠ ʜʣʷ ʩʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʚ ʜʘʥʥʫʶ ʫʩʪʘʥʦʚʢʫ 

ʚʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʴʝʟʦʵʣʝʤʝʥʪʳ, ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʤʦʜʫʣʴ, ʦʪʨʝʟʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

 ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʇʕʇ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ 

ʞʠʜʢʦʩʪʷʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ, ʠʭ ʧʨʠʝʤʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. ʇʴʝʟʦʵʣʝʤʝʥʪʳ ʜʠʘʤʝʪʨʦʤ 30ʤʤ, ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʘ fa= 

1900õ2110ʢɻʮ. ʇʴʝʟʦʵʣʝʤʝʥʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʧʦʢʨʘʰʝʥʳ ʣʘʢʦʤ ʩ ʮʝʣʴʶ 

ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ.  

ʆʙʱʠʡ ʚʠʜ ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

105 

 

ʈʠʩ. 1 ʂʦʥʩʪʨʫʢʮʠʷ ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʞʝʩʪʢʦʛʦ ʢʨʝʧʣʝʥʠʷ 

ʧʴʝʟʦʵʣʝʤʝʥʪʦʚ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.2 . 

 

 

ʈʠʩ.2 ʕʩʢʠʟ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ 

 

ʅʘ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʚʤʦʥʪʠʨʦʚʘʥ  ʚ ʢʘʪʫʰʢʫ  ʪʨʫʙʦʧʨʦʚʦʜʘ. 
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ʈʠʩ.3 ʕʩʢʠʟ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚ ʢʘʪʫʰʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 

 

ʅʘ ʨʠʩ.4 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚ ʢʘʪʫʰʢʝ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʜʚʘ ʦʪʨʝʟʢʘ ʪʨʫʙ,r ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʝʜʠʥʝʥʳ  ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʧʨʦʚʝʜʝʥʠʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

 

 

ʈʠʩ.4 ɺʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
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ʇʦʩʣʝ ʩʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ: ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʦʩʝʜʘʥʠʷ ʂɺʏ ʚ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʟʘʪʫʭʘʥʠʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ, ʘʥʘʣʠʟ ʟʘʪʫʭʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʝʡ (ʧʨʦʧʧʘʥʪ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʧʝʩʦʢ, ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ.  
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʫʪʠʣʠʟʘʮʠʠ ʧʣʘʩʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ɻʨʘʞʜʘʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

ʆʧʨʝʜʝʣʝʥ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ  ʦʪʚʝʯʘʝʪ ʚʩʝʤ 

ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʟʘʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʦʙʲʝʤʳ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʧʦʛʣʦʱʝʥʠʷ.  

ʇʨʠʚʝʜʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʠ  

ʩʠʪʫʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ. 

 

 ʂʣʯʁʝʚʳʝ  ʩʣʦʚʘ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʧʣʘʩʪ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, 

ʧʦʛʣʦʱʘʶʱʠʝ ʩʢʚʘʞʠʥʳ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ, ʫʪʠʣʠʟʘʮʠʷ ʚʦʜʳ, ʚʦʜʦʫʧʦʨ, 

ʦʙʚʦʜʥʝʥʥʦʩʪʴ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʨʘʞʜʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʙʫʩʪʨʦʝʥʦ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʘʭ ɺ3, ɼʣ.  

ʀʟʙʳʪʦʢ ʧʣʘʩʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʥʘ ɻʨʘʞʜʘʥʩʢʦʡ ʋʇʉɺ, 

ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʚ ʧʦʛʣʦʱʘʶʱʠʝ ʩʢʚʘʞʠʥʳ ʧʣʘʩʪʘ ʆ2 ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 
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ʌʦʥʜ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ 

ʩʦʩʪʘʚʣʷʝʪ 3 ʰʪʫʢʠ. ʇʨʠ ʵʪʦʤ ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ˉ 204 ʨʘʙʦʪʘʝʪ ʥʘ ʜʚʘ 

ʧʣʘʩʪʘ ɺ3 ʠ ɼʣ, ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ˉ 157, 161 ʨʘʙʦʪʘʶʪ ʥʘ ʧʣʘʩʪ ɺ3. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʟʘʚʦʜʥʝʥʠʷ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥ ˉˉ 157, 204 ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʯʠʱʝʥʥʳʝ 

ʧʣʘʩʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʩʙʨʦʰʝʥʥʳʝ ʥʘ ʋʇʉɺ çɻʨʘʞʜʘʥʩʢʘʷè. 

ʅʘ ɻʨʘʞʜʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠʟʙʳʪʦʢ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, ʩʙʨʘʩʳʚʘʝʤʦʡ ʩ 

ʋʇʉɺ, ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦʛʣʦʱʝʥʠʷ. ʋʪʠʣʠʟʘʮʠʷ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʦʢʩʢʠʡ ʥʘʜʛʦʨʠʟʦʥʪ ʯʝʨʝʟ ʩʢʚʘʞʠʥʫ ˉ 163. ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʥʝʧʨʝʨʳʚʥʳʡ. 

ʇʦʜʘʯʘ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʦʜʦʚʦʜʫ ʜʠʘʤʝʪʨʦʤ ʜʠʘʤʝʪʨʦʤ 73 ʤʤ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 650 ʤ. 

ʋʪʠʣʠʟʘʮʠʷ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʙʳʣʘ ʥʘʯʘʪʘ ʚ 2008 ʛʦʜʫ. 

ʀʥʪʝʨʚʘʣ ʟʘʣʝʛʘʥʠʷ ʦʢʩʢʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ 1442-1622 ʤ. 

ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʦʢʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ 199,8 ʤ. ʕʬʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ 

ʧʨʦʥʠʮʘʝʤʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 49,3 ʤ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ʦʢʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 12,85%. 

ʆʩʥʦʚʥʳʤ ʚʦʜʦʫʧʦʨʦʤ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ʷʚʣʷʝʪʩʷ ʟʘʣʝʛʘʶʱʠʡ ʚʳʰʝ ï ʚʝʨʝʡʩʢʠʡ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʡ ʢʦʤʧʣʝʢʩ, ʝʛʦ  

ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 87-93 ʤ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘ ɻʨʘʞʜʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʢʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʣʘʩʪʘ-

ʢʦʣʣʝʢʪʦʨʘ ʜʣʷ ʟʘʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʊʝʢʫʱʝʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʚ ʟʦʥʝ ʧʦʛʣʦʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 16,7 ʄʇʘ. 

ɼʘʚʣʝʥʠʝ ʟʘʢʘʯʢʠ ʚ ʧʦʛʣʦʱʘʶʱʫʶ ʩʢʚʘʞʠʥʫ ˉ 163 ʩʦʩʪʘʚʣʷʝʪ 4,8 ʄʇʘ ʧʨʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʧʨʠʝʤʠʩʪʦʩʪʠ 780 ʤ
3
. 

ɻʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ɻʨʘʞʜʘʥʩʢʦʛʦ 

ʧʦʣʠʛʦʥʘ ʩʙʨʦʩʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1- ɻʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʩʙʨʦʩʘ 

ʇʦʢʘʟʘʪʝʣʠ ʆʢʩʢʠʡ ʥʘʜʛʦʨʠʟʦʥʪ 

1. ɻʣʫʙʠʥʘ ʛʦʨʠʟʦʥʪʘ ʩʙʨʦʩʘ, (ʘʙʩʦʣ. ʆʪʤ.), ʤ -1442-1622 

2. ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ, ʤ 49,3 

3. ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʨʠʩʪʦʩʪʴ, % 12,85 

4. ʊʠʧ ʢʦʣʣʝʢʪʦʨʘ ʢʘʨʙʦʥʘʪʥʳʡ 

5. ʅʘʣʠʯʠʝ ʚʦʜʦʫʧʦʨʘ ʥʘʜ ʧʦʛʣʦʱʘʶʱʠʤ ʛʦʨʠʟʦʥʪʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ 

6. ʆʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʦʪʩʫʪʩʪʚʫʝʪ 

 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʦʙʳʯʠ ʧʦʧʫʪʥʦ-ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ ʥʘ 

ɻʨʘʜʘʞʜʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʩʙʨʦʩ ʚʦʜʳ ʥʘ ɻʨʘʞʜʘʥʩʢʦʡ ʋʇʉɺ, ʢʫʜʘ ʧʨʠʭʦʜʠʪ 

ʧʨʦʜʫʢʮʠʷ ʩʢʚʘʞʠʥ ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦ 50% 

ʦʩʪʘʪʦʯʥʦʛʦ ʚʦʜʦʩʦʜʝʨʞʘʥʠʷ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ, ʘ ʟʥʘʯʠʪ ʠ ʦʙʲʝʤ ʧʦʩʪʫʧʘʶʱʠʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ɻʨʘʞʜʘʥʩʢʫʶ ʋʇʉɺ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ.  
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ɺ ʩʚʷʟʠ ʩ ʯʝʤ,  ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʣʦʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

ˉ156, ʢʦʪʦʨʫʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʚʝʩʪʠ ʠʟ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʬʦʥʜʘ. ʂ 

ʧʦʛʣʦʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ 100 ʤʤ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 100 ʤ. 

ʋʪʠʣʠʟʘʮʠʷ ʚʦʜʳ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʢʩʢʠʡ ʥʘʜʛʦʨʠʟʦʥʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʪʫ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ ʩʢʚʘʞʠʥʘ ˉ156 ʧʦʜ 

ʧʦʛʣʦʱʝʥʠʝ ʫʞʝ ʦʩʚʦʝʥʘ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʤʳ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʧʦʛʣʦʱʝʥʠʷ ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2-  ʆʙʲʝʤʳ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʚ 

ʩʠʩʪʝʤʝ ʧʦʛʣʦʱʝʥʠʷ ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɻʦʜʳ 

ɼʦʙrʯʘ 

ʚʦʜʳ, 

ʤ
3
/ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, 

ʩʙʨʦʰʝʥʥʦʡ ʩ 

ɻʨʘʞʜʘʥʩʢʦʡ 

ʋʇʉɺ ʚ ʩʠʩʪʝʤʫ 

ʧʦʛʣʦʱʝʥʠʷ, 

ʤ
3
/ʩʫʪʢʠ 

ɿʘʢʘʯʢʘ 

ʧʣʘʩʪʦʚʦʡ 

ʚʦʜʦʡ, 

ʩʙʨʦʰʝʥʥʦʡ ʩ 

ʋʇʉɺ, ʤ
3
/ʩʫʪ 

ɺʦʜʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ 

ʇʦʢʨʦʚʩʢʫʶ ʋʇʅ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʠʩʪʝʤʘʭ ʇʇɼ ʠ 

ʧʦʛʣʦʱʝʥʠʷ, ʤ
3
/ʩʫʪʢʠ 

1 2 3 4 5 

2023 1749 1494 239 16 

2024 1770 1515 240 15 

2025 1686 1433 240 13 

2026 1528 1274 241 13 

2027 1545 1292 240 13 

2028 1562 1309 240 13 

2029 1569 1318 240 11 

2030 1580 1329 240 11 

2031 1590 1339 241 10 

2032 1422 1171 242 9 

2033 1426 1176 241 9 

2034 1434 1185 241 8 

2035 1441 1192 242 7 

2036 1452 1202 243 7 

2037 1454 1205 242 7 

2038 1460 1212 243 5 

2039 1465 1218 243 4 

2040 1119 1066 50 3 

2041 1114 1061 49 4 

2042 1116 1063 49 4 

2043 1115 1063 49 3 

2044 1117 1065 49 3 

2045 484 432 48 4 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʛʥʦʟʥʳʡ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʪʠʣʠʟʘʮʠʶ ʠʟʙʳʪʦʯʥʦʡ ʩʪʦʯʥʦʡ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, 
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ʩʙʨʘʩʳʚʘʝʤʫʶ ʥʘ ʋʇʉɺ ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʨʘʟʛʘʟʠʨʦʚʘʥʥʘʷ ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʚ ʥʘʧʦʨʥʦʤ 

ʦʪʩʪʦʡʥʠʢʝ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʜʦ ʪʨʝʙʫʝʤʦʡ ʢʦʥʜʠʮʠʠ, ʧʦʜʘʝʪʩʷ ʥʘ ʧʨʠʝʤ ʥʘʩʦʩʦʚ 

ʙʣʦʯʥʦʡ ʢʫʩʪʦʚʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʘʢʞʝ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʚ 

ʩʠʩʪʝʤʫ ʟʘʚʦʜʥʝʥʠʷ. ɼʘʣʝʝ ʚʦʜʘ ʧʦ ʩʠʩʪʝʤʝ ʥʠʟʢʦʥʘʧʦʨʥʳʭ ʠ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ 

ʚʦʜʦʚʦʜʦʚ ʯʝʨʝʟ ʚʦʜʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʧʫʥʢʪ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦʛʣʦʱʝʥʠʷ 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ ʩ ʋʇʉɺ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 10% ʤʘʩʩ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʠʪʫʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 . 

 

 

 

 

 

 

 

 

 

 

 
ʋʉʃʆɺʅʓɽ ʆɹʆɿʅɸʏɽʅʀʗ: 

 

 

 

 

 

 
ʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧ 

 

ʈʠʩʫʥʦʢ  1- ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʋ

ʇʉɺ 

63 

56 

ʋʩʪʘʥʦʚʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʦʛʣʦʱʘʶʱʘʷ ʩʢʚʘʞʠʥʘ 

ʇʴʝʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ, ʚʚʦʜʠʤʘʷ ʧʦʜ ʧʦʛʣʦʱʝʥʠʝ 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʚʦʜʦʚʦʜ 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʚʦʜʦʚʦʜ 
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 ʈʠʩʫʥʦʢ 2 - ʉʠʪʫʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʛʣʦʱʝʥʠʷ  

 
ɼʣʷ ʟʘʚʦʜʥʝʥʠʷ ʩ ʮʝʣʴʶ ʇʇɼ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ ɺ3 ʫʧʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʠ ɼʣ ʟʘʚʦʣʞʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʧʫʪʥʳʝ ʚʦʜʳ 

ɻʨʘʞʜʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʩʪʘʚʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʣʘʩʪʘ ɹ2 ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʀʟʙʳʪʦʢ 

ʧʦʧʫʪʥʳʭ ʚʦʜ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʢʘʯʠʚʘʪʴ ʚ ʧʦʛʣʦʱʘʶʱʠʝ ʧʣʘʩʪʳ ʦʢʩʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʇʇɼ ʠ ʧʦʛʣʦʱʝʥʠʷ  ʥʝ ʠʟʤʝʥʷʝʪʩʷ , ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺʩʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʭʦʜʝ ʟʘʚʦʜʥʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɺ3 ʠ ɼʣ, ʘ ʪʘʢʞʝ ʚʦʜʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ (ʦʢʩʢʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ) ʧʨʠʥʷʪʳ ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʧʘʜʝʥʠʷ 

ʢʘʨʙʦʥʘʪʦʚ;  

2. ɿʘʢʘʯʠʚʘʝʤʳʝ ʚʦʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʧʦʛʣʦʱʝʥʠʝ ʚ ʦʢʩʢʠʡ 

ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ) ʩʪʘʙʠʣʴʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʧʘʜʝʥʠʷ ʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ, ʚʦʜʳ 

ʟʘʚʦʜʥʷʝʤʳʭ  ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ɺ3 ʠ ɼʣ ʩʪʘʙʠʣʴʥʳ ʧʦ ʩʫʣʴʬʘʪʘʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20ÁC ʠ ʚʳʰʝ; ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 10 ʜʦ 20ÁC ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 
ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʠ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 10ÁC ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ. 
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3. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʘʢ ʧʨʠ ʟʘʚʦʜʥʝʥʠʠ ʩ ʮʝʣʴʶ ʇʇɼ, ʪʘʢ ʠ ʧʨʠ ʟʘʢʘʯʢʝ ʚ 

ʧʦʛʣʦʱʘʶʱʠʡ ʦʢʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʣʘʩʪʦʚʦʡ 

ʠ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜ ʧʦ ʢʘʨʙʦʥʘʪʘʤ ʠ ʩʫʣʴʬʘʪʘʤ.  

4. ɿʘʚʦʜʥʷʝʤʳʝ ʟʘʣʝʞʠ ʧʣʘʩʪʦʚ ɺ3 ʠ ɼʣ  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʯʪʠ 100 % ʦʪʥʝʩʝʥʳ 

ʢ 3-ʡ ʛʨʫʧʧʝ ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʩ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʳʤ ʪʠʧʦʤ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠ ʥʦʨʤʘʭ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʝ ʥʝʬʪʠ ʠ ʤʝʭʧʨʠʤʝʩʝʡ ï ʜʦ 40 ʤʛ/ʣ ʧʦ ʢʘʞʜʦʤʫ 

ʢʦʤʧʦʥʝʥʪʫ.  
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ʅʝʬʪʴ ʜʦʙʳʚʘʝʪʩʷ ʠʟ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ ʧʦʨʠʩʪʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, 

ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ. ʅʝʬʪʷʥʦʡ ʧʨʦʤʳʩʝʣ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ, 

ʜʨʝʥʠʨʫʶʱʠʭ ʧʦʜʟʝʤʥʦʝ ʩʢʦʧʣʝʥʠʝ ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʷʥʫʶ ʟʘʣʝʞʴ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʱʘʜʠ. ɺ ʥʝʬʪʷʥʦʤ ʨʝʟʝʨʚʫʘʨʝ ʩʢʘʧʣʠʚʘʝʪʩʷ ʥʝʬʪʴ ʠ ʦʪʪʫʜʘ 

ʠʟʚʣʝʢʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ: 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ [1].  

ʇʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʥʝʬʪʠ ʨʘʟʣʠʯʘʶʪ ʣʝʛʢʦʧʦʜʚʠʞʥʳʝ, ʧʦʜʚʠʞʥʳʝ, ʚʷʟʢʠʝ, 

ʟʘʩʪʳʚʘʶʱʠʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʯʪʠ ʥʝ ʪʝʢʫʯʠʝ. ʋ ʥʝʬʪʠ ʠʤʝʝʪʩʷ ʨʝʟʢʠʡ 

ʩʧʝʮʠʬʠʯʥʳʡ ʟʘʧʘʭ ʠ ʤʘʩʣʷʥʠʩʪʦʩʪʴ ʥʘ ʦʱʫʧʴ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʮʚʝʪ ʥʝʬʪʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʢʦʨʠʯʥʝʚʳʤ, ʚʠʰʥʝʚʳʤ, 

ʟʝʣʝʥʳʤ, ʦʪ ʙʝʣʦʛʦ ʙʝʩʮʚʝʪʥʦʛʦ ʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʞʝʣʪʳʤ ʠ ʜʘʞʝ ʧʨʦʟʨʘʯʥʳʤ, 

ʜʦ ʪʝʤʥʦ-ʙʫʨʦʛʦ, ʧʦʯʪʠ ʯʝʨʥʦʛʦ ʨʠʩ.1. 

 

 

ʈʠʩ. 1 ʆʙʨʘʟʮʳ ʥʝʬʪʠ 

ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ - ʮʚʝʪ ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ ʥʝʬʪʠ ʟʘʚʠʩʷʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʘʩʬʘʣʴʪʝʥʦʚ.  

ɸʩʬʘʣʴʪʝʥʳ - ʪʚʝʨʜʳʝ, ʭʨʫʧʢʠʝ, ʥʝʧʣʘʚʢʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ ɺʥʝʰʥʠʡ ʚʠʜ ʘʩʬʘʣʴʪʝʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ  ʨʠʩ. 2.  

 

 

ʈʠʩ. 2 ɺʥʝʰʥʠʡ ʚʠʜ ʘʩʬʘʣʴʪʝʥʦʚ 



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

114 

ʅʝʬʪʴ ʩʦʜʝʨʞʠʪ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʦʜʫ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʥʝʡ 

ʩʦʣʠ ʠ ʛʘʟʳ, ʢʦʛʜʘ ʚʳʭʦʜʠʪ ʠʟ ʥʝʬʪʷʥʦʛʦ ʧʣʘʩʪʘ.  

ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ ð ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʦʩʣʦʞʥʷʶʱʠʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫʶ ʜʦʙʳʯʫ ʬʘʢʪʦʨʦʚ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ 

ʚʳʟʳʚʘʝʪ ʨʷʜ ʦʩʣʦʞʥʝʥʠʡ,         ʩʚʷʟʘʥʥʳʭ ʢʘʢ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪ rʥʘʩʦʩʦʚ ʠ ʚʳʭʦʜʘ ʠʭ 

ʠʟ ʩʪʨʦʷ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʙʦʪʝ ʩʢʚʘʞʠʥʳ ï ʟʘʩʦʨʝʥʠʝ ʟʘʙʦʷ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʩʯʘʥʳʭ ʧʨʦʙʦʢ ʠ ʪ.ʜ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʜʫʢʪʳ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʩʢʚʘʞʠʥʥʦʡ ʟʦʥʳ 

ʧʣʘʩʪʘ) ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʭʦʡ ʦʯʠʩʪʢʠ ʪʨʫʙ, ʪʘʢʞʝ 

ʟʘʥʦʩʠʤʳʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ ʧʨʠ ʨʝʤʦʥʪʘʭ, ʧʨʦʧʧʘʥʪ, ʧʨʦʜʫʢʪʳ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ).  

ʆʙʳʯʥʦ ʧʨʦʧʧʘʥʪ ʚʳʛʣʷʜʷʪ ʢʘʢ ʧʝʩʯʠʥʢʠ ʬʨʘʢʮʠʝʡ ʦʪ 0,5 ʜʦ 1,2 ʤʠʣʣʠʤʝʪʨʦʚ, 

ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʧʧʘʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.3. 

 

  

ʈʠʩ.3 ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʦʧʧʘʥʪʘ 

 

ɽʱʝ ʢ ʦʜʥʦʡ ʧʨʠʯʠʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ - 

ʢʦʨʨʦʟʠʶ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʠʩ. 4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʨʝʜ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʦʚʦʜʦʨʦʜ, ʢʠʩʣʦʪʳ ʧʨʠ ʦʙʨʘʙʦʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ʤʝʪʘʣʣʘ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʢʦʨʨʦʟʠʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʫʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʘ ʠ ʜʨʫʛʠʝ 

ʧʨʦʜʫʢʪʳ ʢʦʨʨʦʟʠʠ ʩʦ ʩʪʝʥʦʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠ ʟʘʯʘʩʪʫʶ ʧʦʧʘʜʘʶʪ ʥʘ 

ʧʨʠʝʤ ʥʘʩʦʩʘ. 
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ʈʠʩ. 4 ʂʦʨʨʦʟʠʷ ʤʝʪʘʣʣʘ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʥʦʩʪʠ ʧʨʠʤʝʩʝʡ [2]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ 

ʷʚʣʷʶʪʩʷ ʩʠʪʦʚʦʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʪʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʶʪ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ 

ʯʘʩʪʠʮ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʦʣʫʯʘʶʪ ʛʠʩʪʦʛʨʘʤʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ [3]. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ 0,3ð100 ʤʢʤ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʯʨʝʟʚʳʯʘʡʥʘʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ. ɼʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʟʘʤʝʨʘʭ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʝʥ ʯʘʩʪʠʮ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʦʥʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʪʦʯʥʦʩʪʠ, ʧʦ ʨʘʙʦʯʝʤʫ 

ʜʠʘʧʘʟʦʥʫ, ʧʦ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʣʠʙʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʟʘʜʘʯʫ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʊʨʦʥʦʚ, ɺ.ʇ. ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʙʦʨʴʙʘ ʩ 

ʥʠʤʠ / ɺ.ʇ.ʊʨʦʥʦʚ ï ʄ.: ʅʝʜʨʘ, 1970. ï 192 ʩ. 

2. ʂʦʫʟʦʚ, ʇ.ɸ. ʆʩʥʦʚʳ ʘʥʘʣʠʟʘ ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʳʣʝʡ ʠ 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ / ʇ.ɸ. ʂʦʫʟʦʚ. ï 3-ʝ ʠʟʜ. ï ʃ.: ʍʠʤʠʷ, 1987.ï 264 ʩ. 

3. ɻʆʉʊ 6370-83. ʅʝʬʪʴ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʧʨʠʩʘʜʢʠ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2007. ï 7 ʩ. 
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ʀ ʀʅʊɽʅʉʀʌʀʂɸʎʀʀ  ɼʆɹʓʏʀ ʅɽʌʊʀ, ʇʈʀʄɽʅʗɺʐʀʍʉʗ ʅɸ 
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ʖ.ɸ. ɻʦʣʦʚʠʥʘ, ʖ.ɸ. ɼʫʙʦʚʠʮʢʘʷ 

ʉʘʤʘʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

golovina_ua@mail.ru, firsova_yuliya@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ 
ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ, 

ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʥʘ  ʗʢʫʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʜʦʙʳʚʘʶʱʠʭ ʠ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʝʣʝʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ 

ʚʦʜʦʧʨʠʪʦʢʘ ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʦʪʜʘʯʘ, ʜʦʙʳʯʘ ʥʝʬʪʠ, ɻʊʄ, ʥʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʩʢʚʘʞʠʥʘ, ʟʘʢʘʯʢʘ ʚʦʜʳ, ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ ʧʣʘʩʪʘ, ʢʠʩʣʦʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ. 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

 ɿʘ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2023 ʛʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 120 ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ (ʨʠʩʫʥʦʢ 1), ʠʟ ʥʠʭ: ɻʈʇ ï 2; ʀɼʅ ï 3;  ɺʳʚʦʜʳ ʠʟ ʙʝʟʜʝʡʩʪʚʠʷ ï 20; 

ʉʦʣʷʥʦ-ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ï 51; ʇʝʨʝʚʦʜʳ ï 9; ʈʀʈ ï 1; ʇʦʚʪʦʨʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ï 

17; ʈʝʤʦʥʪʳ ï 15. 

ʈʠʩʫʥʦʢ 1 ï ɺʳʧʦʣʥʝʥʥʳʝ  ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ 

ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɺʝʣʠʯʠʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ)  ʟʘ ʩʯʝʪ ɻʊʄ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʨʘʩʯʝʪʥʳʤʠ 

ʫʨʦʚʥʷʤʠ ʦʪʙʦʨʦʚ. ʈʘʩʯʝʪʥʘʷ ʜʦʙʳʯʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʙʘʟʦʚʦʡ ʜʠʥʘʤʠʢʝ ʤʝʩʷʯʥʦʡ 

mailto:golovina_ua@mail.ru
mailto:firsova_yuliya@mail.ru
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ʜʦʙʳʯʠ ʥʝʬʪʠ (ʙʝʟ ɻʊʄ), ʢʦʪʦʨʘʷ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʘʩʴ ʬʫʥʢʮʠʷʤʠ ʚʠʜʘ  
tBeAtq Ö-Ö=)( , 

ʛʜʝ ɸ ʠ ɺ ï ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, t ï ʚʨʝʤʷ (ʤʝʩʷʮ). 

ʇʝʨʝʯʝʥʴ ʚʳʧʦʣʥʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɻʊʄ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 . 

ʉʫʤʤʘʨʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ɻʊʄ,  ʩʦʩʪʘʚʠʣʘ 101,9 ʪʳʩ.ʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4,9 % ʦʪ ʜʦʙʳʯʠ ʟʘ ʧʝʨʠʦʜ 

ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʚ ʮʝʣʦʤ (2089 ʪʳʩ.ʪ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʩʢʚʘʞʠʥʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 2). 

 

ʊʘʙʣʠʮʘ 1- ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʗʢʫʰʢʠʥʩʢʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ  ʟʘ ʧʝʨʠʦʜ 2018-2023 ʛʛ. 

ʄʝʨʦʧʨʠʷʪʠʝ 
ʂʦʣʠʯʝʩʪʚʦ 

ʤʝʨʦʧʨʠʷʪʠʡ 

ʋʩʧʝʰʥʦʩʪʴ 

ʤʝʨʦʧʨʠʷʪʠʡ, % 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ 

ʥʝʬʪʠ, ʪʳʩ.ʪ 

ɻʈʇ 2 100 4.5 

ɼʦʧ.ʧʝʨʬ 17 100 12.2 

ʀɼʅ 3 100 4 

ʀʟ ɹɼ 20 90 22.1 

ʂʈʉ, ʇʇʈ 15 60 12.4 

ʆʇɿ 51 96 35.2 

ʇɺʃɻ 9 100 11 

ʈʀʈ 1 100 0.5 

 

ɺ ʮʝʣʦʤ, ʵʬʬʝʢʪ ʦʪ ʠʟʤʝʥʝʥʠʡ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʝʨʥʳʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʋʩʧʝʰʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90 %. 

 

ʈʠʩʫʥʦʢ 2 ï ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ  ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ 
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 ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ  

ʜʦʙʳʯʠ ʥʝʬʪʠ, ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʥʘ ʗʢʫʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʆʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʩ ʮʝʣʴʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʫʪʝʤ ʟʘʢʘʯʢʠ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ.  

ʉ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʇʇɼ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʫʞʜ ʟʘʚʦʜʥʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʟʘ ʩʯʝʪ ʧʨʝʩʥʳʭ ʚʦʜ ɻʦʣʫʙʦʛʦ ʦʟʝʨʘ. ɿʘʢʘʯʢʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʧʦʚʣʝʢʣʦ 

ʟʘ ʩʦʙʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ,  ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʣʦʞʝʥʠʝʤ ʛʠʧʩʘ. ʈʝʰʝʥʠʝʤ  

ʧʨʦʙʣʝʤʳ ʩʪʘʣ ʧʝʨʝʚʦʜ ʩʠʩʪʝʤʳ ʟʘʚʦʜʥʝʥʠʷ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ 

ʧʣʘʩʪʦʚʫʶ ʩʪʦʯʥʫʶ ʚʦʜʫ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ, ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʫʶ ʧʨʠʝʤʠʩʪʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʟʘʢʘʯʢʠ, ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦʣʞʥʘ 

ʩʦʜʝʨʞʘʪʴ: ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʤʝʥʝʝ 50 ʤʛ/ʣ; ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʘʢʞʝ ʤʝʥʝʝ 50 

ʤʛ/ʣ.  

ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʥʩʪʠʪʫʪʘ ʆɸʆ 

çɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴè, ʧʣʘʩʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʩʙʨʘʩʳʚʘʝʤʳʝ ʩ ʋʇʅ 

çʗʢʫʰʢʠʥʩʢʘʷè, ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʣʘʩʪʦʚʦʡ ʚʦʜʦʡ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

- ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʦʙʳʚʘʶʱʠʭ ʠ 

ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʦʢ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʧʣʘʩʪʘ (ʇɿʇ), ʷʚʣʷʶʪʩʷ: 

ï ʦʪʣʦʞʝʥʠʝ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʇɿʇ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ 

ʚʝʱʝʩʪʚ (ɸʉʇʆ) 

ï ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʩʦʢʦʚʷʟʢʠʭ ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ 

(ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʫʰʝʥʠʷ ʩʢʚʘʞʠʥ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ) 

ï ʟʘʢʫʧʦʨʢʘ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ ʇɿʇ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ ʤʝʭʧʨʠʤʝʩʝʡ, 

ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʘʛʥʝʪʘʝʤʳʭ ʠ ʨʝʤʦʥʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ; 

ï ʚʳʧʘʜʝʥʠʝ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ  ʇɿʇ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ (ʦʢʠʩʣʳ ʠ 

ʟʘʢʠʩʴ ʞʝʣʝʟʘ) ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʫʣʴʬʠʜʘ ʞʝʣʝʟʘ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠʟ ʥʘʛʥʝʪʘʝʤʳʭ ʚ ʧʣʘʩʪ ʩʪʦʯʥʳʭ ʚʦʜ; 

ï ʦʪʣʦʞʝʥʠʝ ʚ ʧʦʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ (ʢʘʨʙʦʥʘʪ 

ʢʘʣʴʮʠʷ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʥʝʪʘʥʠʷ ʚʦʜ, ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʩ ʧʣʘʩʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʠʣʠ ʧʨʠ 

ʩʤʝʰʝʥʠʠ ʚʦʜ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʙʦʨ ʩʢʚʘʞʠʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʦʜʦʠʟʦʣʷʮʠʦʥʥʳʭ ʨʘʙʦʪ (ɺʀʈ) ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʚʦʜʦʧʨʠʪʦʢʘ ʠ ʦʙʨʘʙʦʪʦʢ 

ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ (ʆʇɿ) ʧʣʘʩʪʘ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʚʠʜʦʚ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ, ʥʝ 

ʩʦʚʩʝʤ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢ ʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ 

ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ʩʘʤʦʡ ʩʢʚʘʞʠʥʳ ʙʝʟ ʚʟʘʠʤʦʩʚʷʟʠ ʝʝ ʨʘʙʦʪʳ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʩʢʚʘʞʠʥʘʤʠ; 

- ʥʝ ʫʯʸʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʩʢʦʨʦʩʪʷʤ ʬʠʣʴʪʨʘʮʠʠ 

ʞʠʜʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʜʨʝʥʘʞʘ ʩʢʚʘʞʠʥʳ; 
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- ʥʝʟʥʘʥʠʝ ʚʝʣʠʯʠʥʳ ʪʝʢʫʱʠʭ (ʦʩʪʘʪʦʯʥʳʭ) ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ 

ʦʙʣʘʩʪʠ, ʜʨʝʥʠʨʫʝʤʦʡ ʩʢʚʘʞʠʥʦʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ  ʧʨʦʚʝʜʝʥʠʷ ɺʀʈ ʠ ʆʇɿ ʧʣʘʩʪʦʚ ʨʘʟʨʘʙʦʪʘʥ 

ʥʦʚrʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚʳʙʦʨʘ ʩʢʚʘʞʠʥ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʟʘʚʦʜʥʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ, ʥʦ ʠ ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʜʨʝʥʘʞʘ ʩʢʚʘʞʠʥʳ.  

- ɸʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ 

ʜʦʙʳʚʘʶʱʠʭ  ʩʢʚʘʞʠʥ ʥʘ ʗʢʫʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʗʢʫʰʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ ʇʇɼ, 

ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʩʧʳʪʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʆʇɿ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʭʠʤʠʯʝʩʢʠʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ.  

ʅʘ ʟʘʣʝʞʘʭ ʥʝʬʪʠ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʩʢʚʘʞʠʥʥʳʭ 

ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʦʢ (ʉʂʆ): 

- ʨʘʩʪʚʦʨʝʥʠʝ ʧʦʨʦʜ ʢʠʩʣʦʪʦʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ; 

- ʧʦʠʥʪʝʨʚʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʢʠʩʣʦʪʦʡ 

(ʥʘʧʨʘʚʣʝʥʥʳʝ ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ); 

- ʉʂʆ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʢʘʯʢʦʡ ʨʘʩʪʚʦʨʠʪʝʣʷ; 

-  ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʩ ʜʦʙʘʚʣʝʥʠʝ ʇɸɺ. 

- ɸʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʇʇɼ, ʪʝʭʥʦʣʦʛʠʠ ʆʇɿ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʠʝʤʠʩʪʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʨʘʡʦʥʝ ʟʘʚʦʜʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʉʂʆ ʠ ʚʦʟʨʘʩʪʘʶʱʫʶ ʨʦʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪʳ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ, ʧʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ  ʧʣʘʩʪʘ, ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʚ ʩʣʘʙʦ ʜʨʝʥʠʨʫʝʤʳʝ ʦʙʣʘʩʪʠ 

ʢʦʣʣʝʢʪʦʨʘ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʣʷʥʦ-

ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ,  ʠʭ ʩʦʯʝʪʘʥʠʝ ʩ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʄʃ-80, ʘ ʪʘʢʞʝ ʛʣʠʥʦ-

ʢʠʩʣʦʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ʩ ʢʠʩʣʳʤ ʬʪʦʨʠʩʪʳʤ ʘʤʤʦʥʠʝʤ (ʟʘʤʝʥʠʪʝʣʠ ʧʣʘʚʠʢʦʚʦʡ 

ʢʠʩʣʦʪʳ). ɺ ʪʨʝʭ ʩʢʚʘʞʠʥʘʭ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʱʝʣʦʯʥʳʤ ʩʪʦʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʧʨʦʣʘʢʪʘʥʘ. 

C ʮʝʣʴʶ ʦʛʨʘʥʠʯʝʥʠʷ ʚʦʜʦʧʨʠʪʦʢʘ, ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʗʢʫʰʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʟʘʢʘʯʢʘ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ. ɼʘʥʥʳʡ ʚʠʜ ʦʙʨʘʙʦʪʦʢ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʠʤʝʥʷʶʪ ʩ ʘʚʛʫʩʪʘ 1994 ʛʦʜʘ. ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʙʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʦ 113,4 ʪʳʩ.ʪʦʥʥ ʥʝʬʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʜʘʥʥʳʡ ʚʠʜ ʨʘʙʦʪ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʚʦʜʦʠʟʦʣʷʮʠʠ ʥʘ 

ʗʢʫʰʢʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ.  



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

120 

- ʆʇɿ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʧʣʘʩʪʦʚ. 

 ɿʘ  ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ  ʧʨʦʚʝʜʝʥʳ  83  

ʢʠʩʣʦʪʥʳʝ  ʦʙʨʘʙʦʪʢʠ, ʟʘ  ʩʯʸʪ  ʯʝʛʦ  ʠʟ ʨʝʘʛʠʨʫʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ  ʧʦʣʫʯʝʥʦ  126,794 ʪʳʩ.ʪʦʥʥ  ʥʝʬʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ 

ʚʩʝ ʦʙʨʘʙʦʪʢʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠʥʝʩʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʦ ʧʣʘʩʪʫ ɸ4 ʧʨʦʚʝʜʝʥʦ 36 ʩʦʣʷʥʦ-ʢʠʩʣʦʪʥʳʭ ʦʙʨʘʙʦʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʥʘ ʦʜʥʫ ʩʢʚʘʞʠʥʫ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 52,5 ʪʳʩ. ʪʦʥʥ, 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ 15 ʤʝʩʷʮʝʚ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʧʦ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʤ ʩʢʚʘʞʠʥʘʤ ï ʦʢʦʣʦ 53 ʤ
3
/ʩʫʪ.  ɺ ʨʝʟʫʣʴʪʘʪʝ  ʦʙʨʘʙʦʪʢʠ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʦʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʄʃ-80 ʩʨʝʜʥʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ 

ʥʝʬʪʠ ʥʘ ʦʜʥʫ ʜʦʙʳʚʘʶʱʫʶ ʩʢʚʘʞʠʥʫ ʩʦʩʪʘʚʠʣʘ 64,4 ʪʦʥʥ ʚ ʤʝʩʷʮ ʧʨʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʬʬʝʢʪʘ 17 ʤʝʩʷʮʝʚ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ 17 ʉʂʆ ʧʣʘʩʪʘ ɸ3 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʘ  ʪʘʢʞʝ 

ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʄʃ-80, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʥʘ ʦʜʥʫ ʩʢʚʘʞʠʥʫ 

ʩʦʩʪʘʚʠʣʘ 52 ʪʦʥʥʳ ʚ ʤʝʩʷʮ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʬʬʝʢʪʘ 12 ʤʝʩʷʮʝʚ. ʉʦʚʤʝʩʪʥʦ 

ʧʣʘʩʪʳ ɸ3+ɸ4 ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 28 ʩʦʣʷʥʦ-ʢʠʩʣʦʪʥʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ. ʕʬʬʝʢʪ ʧʨʠ 

ʵʪʦʤ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 36,3 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʳʪʳʭ ʪʦʥʥ ʚ ʤʝʩʷʮ ʧʦ ʩʢʚʘʞʠʥʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 12 ʤʝʩʷʮʝʚ. ʇʨʠʝʤʠʩʪʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʩʨʝʜʥʝʤ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 34 ʤ
3
/ʩʫʪ. 

ʇʦ ʧʣʘʩʪʫ ɺ1 ʜʚʘʞʜʳ ʧʦʜʚʝʨʛʘʣʘʩʴ ʦʙʨʘʙʦʪʢʝ ʩʢʚʘʞʠʥʘ ˉ 1077. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʚʦʡ ʟʘʢʘʯʢʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʣʘʚʠʢʦʚʦʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ 

ʥʝʬʪʠ ʩʦʩʪʘʚʠʣʘ  9 ʪʦʥʥ ʚ ʤʝʩʷʮ ʧʦ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʥʘ 6 %. ʇʨʠʝʤʠʩʪʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8 ʤ
3 
/ʩʫʪ. ɺʪʦʨʘʷ ʟʘʢʘʯʢʘ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʦʢʘʟʘʣʘʩʴ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʆʇɿ (159 ʩʢʚʘʞʠʥʥʦ-

ʦʧʝʨʘʮʠʡ) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

- ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʘʛʝʥʪʦʚ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪ ʠ ʧʨʠʟʘʙʦʡʥʫʶ 

ʟʦʥʫ ʧʣʘʩʪʘ 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʚ 

ʫʩʣʦʚʠʷʭ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʦʯʥʘʷ 

ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ, ʩʙʨʘʩʳʚʘʝʤʘʷ ʩ ʋʇʅ çʗʢʫʰʢʠʥʩʢʘʷè, ʘ ʪʘʢʞʝ ʚʦʜʘ ʩʝʨʧʫʭʦʚʩʢʦʛʦ 

ʷʨʫʩʘ ʠ ʚʝʨʭʥʝʬʨʘʥʢʦʚʩʢʦ-ʬʘʤʝʥʩʢʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ɼʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 

ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʚʷʱʠʭʩʷ ʟʘʜʘʯ ʠ ʧʨʠʯʠʥ ʦʩʣʦʞʥʝʥʠʡ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ. ʉ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ (ʝʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ 

ʯʘʩʪʠ), ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʆʇɿ ʠ ɺʀʈ. 

- ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʝʣʝʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʚʦʜʦʧʨʠʪʦʢʘ ʚ 

ʜʦʙʳʚʘʶʱʠʭ   ʩʢʚʘʞʠʥʘʭ ʥʘ ʦʩʥʦʚʝ ʠʥʚʝʨʪʥʦʡ ʜʠʩʧʝʨʩʠʠ ɼʠʩʠʥ 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʢʚʘʞʠʥ 

ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ. ʉʫʱʥʦʩʪʴ 
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ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ ʩʢʚʘʞʠʥʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʦʰʝʣ ʧʨʦʨʳʚ ʚʦʜʳ ʧʦ ʪʨʝʱʠʥʘʤ, ʢʘʚʝʨʥʘʤ ʠ ʢʨʫʧʥʳʤ ʧʦʨʘʤ, ʟʘʢʘʯʠʚʘʝʪʩʷ 

ʠʥʚʝʨʪʥʘʷ ʜʠʩʧʝʨʩʠʷ ɼʠʩʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʟʘʙʦʡʥʘʷ ʟʦʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʥʝʬʪʷʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʳʜʝʨʞʢʦʡ ʥʘ ʨʝʘʢʮʠʶ. 

ʇʨʠʟʥʘʢʦʤ ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ ʪʨʝʱʠʥʘʤ, ʢʘʚʝʨʥʘʤ ʠ ʢʨʫʧʥʳʤ ʧʦʨʘʤ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʦʙʚʦʜʥʝʥʠʝ ʜʦʙʳʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʜʦ 80-99 % ʚ ʪʝʯʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʠʟʚʣʝʢʘʝʤʳʭ 

ʟʘʧʘʩʦʚ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʳ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʘʢʠʭ ʩʢʚʘʞʠʥ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʬʠʣʴ ʧʨʠʪʦʢʘ ʤʝʪʦʜʦʤ ʈɻɼ ʠʣʠ ʜʨʫʛʠʤʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʛʝʦʣʦʛʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʨʦʩʪʫ ʜʝʙʠʪʘ, ʩʥʠʞʝʥʠʶ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʧʦ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʪʝʩʥʝʥʠʷ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠʣʠ ʦʯʝʨʝʜʥʦʛʦ ʪʝʢʫʱʝʛʦ 

ʨʝʤʦʥʪʘ, ʩʢʚʘʞʠʥʫ ʠʩʩʣʝʜʫʶʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʦʚʪʦʨʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

- ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʦʩʣʦʞʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʝʡ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ 

ʉʥʠʞʝʥʠʝ ʠʣʠ ʜʘʞʝ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʝʤʠʩʪʦʩʪʠ ʫ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʠ 

ʧʨʠʪʦʢʘ ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʦ 

ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʨʦʚʳʭ ʢʘʥʘʣʦʚ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ (ʇɿʇ)  ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʟʚʝʰʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʧʣʘʩʪ 

ʚʦʜʝ, ʧʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʠʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʩ ʧʦʨʦʜʦʡ ʧʣʘʩʪʘ 

ʠ ʩ ʧʣʘʩʪʦʚʦʡ ʚʦʜʦʡ, ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʇɿʇ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ.  

ɼʣʷ ʦʯʠʩʪʢʠ ʧʨʠʟʘʙʦʡʥʳʭ ʟʦʥ ʩʢʚʘʞʠʥ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʝʤʠʩʪʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, 

ʪʝʧʣʦʚʳʝ ʠ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  

- ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʠʟʦʣʷʮʠʠ ʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʟʦʣʷʮʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʚʦʜʦʧʨʠʪʦʢʘ. 

ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʯʝʥʴ ʚʳʩʦʢʘ; ʚ 

ʩʨʝʜʥʝʤ ʚ ʤʠʨʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ ʠ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1:3. 

ʇʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʨʳʚ ʚʦʜʳ ʯʝʨʝʟ ʫʯʘʩʪʢʠ ʧʣʘʩʪʘ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʪʨʝʱʠʥʘʤ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ (ʟʘʢʦʣʦʥʥʳʝ ʧʝʨʝʪʦʢʠ, ʪʝʯʠ ʚ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʝ ʠ ʜʨ.)  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʦʜʦʧʨʠʪʦʢʦʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʩʦʩʪʘʚʳ ʠ ʛʝʣʠ (ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ ʠ ʙʠʦʧʦʣʠʤʝʨʦʚ 

(ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ, ʢʩʘʥʪʘʥʘ) ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʭʣʦʨʠʜʘ ʘʣʶʤʠʥʠʷ, 

ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ)).  

ɼʣʷ ʪʨʝʱʠʥʦʚʘʪʦ-ʧʦʨʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʗʢʫʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʨʘʩʰʠʨʝʥʥʳʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʣʫʯʰʠʭ 
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ʚʘʨʠʘʥʪʦʚ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʨʝʘʛʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

- ʇʨʦʯʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ, 

ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʦʢ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ 

(ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ) +ʇɸɺ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ (ʢʦʤʧʦʟʠʮʠʷ: 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ + ʜʝʵʤʫʣʴʛʘʪʦʨ) + ʇɸɺ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ 

(ʢʦʤʧʦʟʠʮʠʷ: ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ + ʇɸɺ) - ʨʘʩʪʚʦʨ ʠʥʛʠʙʠʨʦʚʘʥʥʦʡ 

ʢʠʩʣʦʪʳ. 
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ɸʥʥʦʪʘʮʠʷ 
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ʧʨʦʠʟʦʰʣʦ 6 ʦʪʢʘʟʦʚ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʧʦ 

ʩʢʚʘʞʠʥʘʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʋʕʎʅ, ʩʦʩʪʘʚʠʣʘ 185 ʩʫʪʦʢ.  ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʦʪʢʘʟʦʚ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʷʚʣʷʶʪʩʷ: ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʥʘʩʦʩʘ  (3 ʦʪʢʘʟʘ).  ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ  ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ 

ʦʪʢʘʟʦʚ ʋʕʎʅ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʚʘʞʠʥʘ, ʋʕʎʅ, ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ, ʤʝʞʨʝʤʦʥʪʥʳʡ 

ʧʝʨʠʦʜ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʘ, ʜʝʙʠʪ ʞʠʜʢʦʩʪʠ, ʧʨʦʪʝʢʪʦʨ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 

ʢʘʙʝʣʴ. 

 

ʆʩʥʦʚʥʳʤʠ  ʢʨʠʪʝʨʠʷʤʠ ʨʘʙʦʪʳ ʋʕʎʅ ʷʚʣʷʝʪʩʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʠ 

ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ. ɺʩʝ ʧʨʠʯʠʥʳ ʚʳʭʦʜʳ ʠʟ ʩʪʨʦʷ ʫʩʪʘʥʦʚʦʢ ʋʕʎʅ ʜʝʣʷʪʩʷ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ:  

 - ʧʨʠʯʠʥʳ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

 - ʧʨʠʯʠʥʳ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ. 
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 ʅʘ ʧʣʘʩʪ ɹ2 ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ ʉʝʚʝʨʦ-ʂʘʤʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʧʨʦʙʫʨʝʥʦ 58 ʩʢʚʘʞʠʥ, ʠʟ ʢʦʪʦʨʳʭ 38 ʥʘʭʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʜʦʙʳʚʘʶʱʝʤ 

ʬʦʥʜʝ, 7 ʩʢʚʘʞʠʥ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʘʢʘʯʢʦʡ, 2 ʩʢʚʘʞʠʥʳ ʧʝʨʝʚʝʜʝʥʳ ʚ ʧʦʛʣʦʱʝʥʠʝ ʥʘ 

ʜʨʫʛʦʡ ʛʦʨʠʟʦʥʪ, 5 ʩʢʚʘʞʠʥ ʥʘʭʦʜʷʪʩʷ ʚ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʤ ʬʦʥʜʝ, 6 ʩʢʚʘʞʠʥ 

ʣʠʢʚʠʜʠʨʦʚʘʥʦ [ 1]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ  ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʧʣʘʩʪ ɹ2 ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ ʉʝʚʝʨʦ-

ʂʘʤʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʅʘ ʨʠʩʫʥʢʝ 2  ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʧʦ 

ʪʠʧʦʨʘʟʤʝʨʫ ʥʘʩʦʩʘ. 

ʅʘ ʎʝʥʪʨʘʣʴʥʦʤ ʢʫʧʦʣʝ ʚ ʩʢʚʘʞʠʥʘʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʟʘ  ʪʝʢʫʱʠʡ ʛʦʜ 

ʧʨʦʠʟʦʰʣʦ 6 ʦʪʢʘʟʦʚ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʧʦ 

ʩʢʚʘʞʠʥʘʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʋʕʎʅ, ʩʦʩʪʘʚʠʣʘ 185 ʩʫʪʦʢ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ 

ʦʪʢʘʟʘʤʠ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʯʠʪʘʶʪʩʷ ʦʪʢʘʟʳ ʩ ʥʘʨʘʙʦʪʢʦʡ ʜʦ 180-ʪʠ ʩʫʪʦʢ. 

ʊʘʢʠʭ ʦʪʢʘʟʦʚ ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ ʙʳʣʦ 4. ʇʨʠʯʠʥʘʤʠ ʦʪʢʘʟʦʚ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʋʕʎʅ, ʷʚʣʷʶʪʩʷ: ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ  ʥʘʩʦʩʘ  (3 ʦʪʢʘʟʘ), R=0 (3 ʦʪʢʘʟʘ). 

 

 

ʈʠʩʫʥʦʢ 1- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʧʣʘʩʪʘ ɹ2 ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ 

 

38ʩʢʚ.

7ʩʢʚ.

5ʩʢʚ.

6ʩʢʚ.
2ʩʢʚ.

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʧʣʘʩʪʘ ɹ2 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ

ɼʝʡʩʪʚʫʶʱʠʝ ʜʦʙʳʚʘʶʱʠʝɼʝʡʩʪʚʫʶʱʠʝ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ

ʇʴʝʟʦʤʝʪʨʠʯʝʩʢʠʝʃʠʢʚʠʜʠʨʦʚʘʥʥʳʝ

ʇʝʨʝʚʝʜʝʥʳ ʧʦʜ ʧʦʛʣʦʱʝʥʠʝ
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ʈʠʩʫʥʦʢ 2- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʧʦ ʪʠʧʦʨʘʟʤʝʨʫ ʥʘʩʦʩʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʢʘʟʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ 

ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʘʤ 

ɺ ʮʝʣʦʤ ʦʪʢʣʦʥʝʥʠʡ ʚ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʦʢ ʕʎʅ ʥʝʪ, ʥʦ ʦʢʦʣʦ 50% ʬʦʥʜʘ 

ʩʢʚʘʞʠʥ ʨʘʙʦʪʘʶʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʧʦʜʘʯʠ ʥʘʩʦʩʦʚ, ʚ ʪʘʢʠʭ 

ʩʢʚʘʞʠʥʘʭ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʧʨʦʚʝʩʪʠ ʨʝʚʠʟʠʶ ʥʘʩʦʩʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ. 
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ʅʦʤʠʥʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤ3/ʩʫʪ

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʧʦ 

ʪʠʧʦʨʘʟʤʝʨʫ ʥʘʩʦʩʘ

ʉʥʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩ

ʪʠ ʥʘʩʦʩʘ - 43%

ʉʥʠʞʝʥʠʝ 

ʠʟʦʜʷʮʠʠ ʜʦ 0 

(R=0)- 43%

ɹʨʘʢ 

ʦʙʦʨʫʜʦʚʘʥʠʷ -

14%

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʘʤ
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ɼʝʙʠʪʳ ʞʠʜʢʦʩʪʠ ʵʪʠʭ ʩʢʚʘʞʠʥ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʦʤ ʛʨʘʥʠʮʳ ʨʘʙʦʯʝʡ 

ʦʙʣʘʩʪʠ ʧʦʜʘʯʠ ʥʘʩʦʩʦʚ, ʪ. ʝ. ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ çQ-Hè ʜʣʷ ʜʘʥʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʥʘʩʦʩʦʚ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʨʘʙʦʪʘʶʪ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

 ʉʤʝʥʘ ʪʠʧʦʨʘʟʤʝʨʦʚ ʜʘʥʥʳʭ ʥʘʩʦʩʦʚ ʧʦʟʚʦʣʠʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʫ 

ʕʎʅ ʚ çʨʘʙʦʯʝʡ ʯʘʩʪʠè. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ ʂʇɼ ʥʘʩʦʩʘ ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʤʝʥʝʝ 20%. 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʫʚʝʣʠʯʠʪʴ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʝʤʦʥʪʦʚ ʩʢʚʘʞʠʥ ʧʦʩʣʫʞʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʧʨʠʯʠʥʳ ʠ ʦʪʢʘʟʳ ʧʦ ʫʟʣʘʤ ʋʕʎʅ. ʈʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʯʠʥʳ ʨʝʤʦʥʪʦʚ ʩʢʚʘʞʠʥ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʅʘʩʦʩ:- ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘʩʦʩʘ - 14;- ʧʨʦʚʦʨʦʪ ʰʣʠʮʝʚʦʡ ʤʫʬʪʳ ï 1; 

2. ʇʕɼ:- ʵʣʝʢʪʨʦʧʨʦʙʦʡ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʇʕɼ ï 12; 

3. ɻʠʜʨʦʟʘʱʠʪʘ:- ʧʨʦʧʫʩʢʠ ʪʦʨʮʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ - 5; ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ʛʠʜʨʦʟʘʱʠʪʳ - 1;- ʩʣʦʤ ʚʘʣʘ ʧʨʦʪʝʢʪʦʨʘ ï 1; 

4. ʂʘʙʝʣʴ:- ʵʣʝʢʪʨʦʧʨʦʙʦʡ ʢʘʙʝʣʷ ï 7; 

5. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʠʯʠʥʳ:- ʟʘʩʦʨʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘʩʦʩʘ ʚʷʟʢʦʡ 

ʥʝʬʪʴʶ - 4; - ʟʘʩʦʨʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘʩʦʩʘ - 3;- ʥʝ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʅʂʊ - 3.  

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ, 

ʦʩʣʦʞʥʷʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʢʚʘʞʠʥ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1- ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʢʚʘʞʠʥ 

 ̄

ʧʧ 
ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʆʙʲʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

1 

ʇʨʦʤʳʚʢʘ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʩʢʚʘʞʠʥ ʠ ʛʣʫʙʠʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 0,1-0,3 % ʚʦʜʥʳʤ 

ʨʘʩʪʚʦʨʦʤ  ʄʃ-80 ʠʣʠ ʦʙʨʘʙʦʪʢʘ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ɸʉʇʆ. 

ʊʨʫʜʥʦʦʩʚʘʠʚʘʝʤʳʝ 

ʩʢʚʘʞʠʥʳ ʠ ʩʢʚʘʞʠʥʳ 

ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʦʪʣʦʞʝʥʠʝʤ ʧʘʨʘʬʠʥʘ 

ʇʨʠ ʧʦʜʟʝʤʥʦʤ 

ʨʝʤʦʥʪʝ, 

ʦʙʨʘʙʦʪʢʘ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 

ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ   

ʨʘʟʘ ʚ ʧʦʣʛʦʜʘ. 

2 

ɺʚʦʜ ʚ ʩʢʚʘʞʠʥʳ ʠʥʛʠʙʠʪʦʨʘ 

ʢʦʨʨʦʟʠʠ ʯʝʨʝʟ ʜʦʟʠʨʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʫʩʪʴʝ 

ʉʢʚʘʞʠʥʳ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ 

ʢʦʨʨʦʟʠʝʡ ʧʦʜʟʝʤʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʦʩʪʦʷʥʥʦ 

3 

ɺʚʦʜ ʚ ʩʢʚʘʞʠʥʳ ʠʥʛʠʙʠʪʦʨʘ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦ 

(ʯʝʨʝʟ ʜʦʟʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʫʩʪʴʝ) ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ. 

ʉʢʚʘʞʠʥʳ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ 

ʦʪʣʦʞʝʥʠʝʤ ʧʘʨʘʬʠʥʘ 

ʅʝ ʨʝʞʝ ʦʜʥʦʛʦ 

ʨʘʟʘ ʚ ʪʨʠ 

ʤʝʩʷʮʘ 
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 ̄

ʧʧ 
ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʆʙʲʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

4 ɺʚʦʜ ʠʥʛʠʙʠʪʦʨʘ ʩʦʣʝʦʪʣʦʞʝʥʠʷ 
ʇʨʠ ʥʘʣʠʯʠʠ 

ʦʪʣʦʞʝʥʠʷ ʩʦʣʝʡ 

ʅʝ ʨʝʞʝ ʦʜʥʦʛʦ 

ʨʘʟʘ ʚ ʜʚʘ ʤʝʩʷʮʘ 

 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʠʟʢʦʛʦ 

ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩʢʚʘʞʠʥ ʷʚʣʷʶʪʩʷ: ʠʟʥʦʩ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘʩʦʩʘ  ʠ 

ʟʘʩʦʨʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʥʘʩʦʩʘ ʚʷʟʢʦʡ ʥʝʬʪʴʶ. 

ʇʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʩʢʚʘʞʠʥʳ ʨʘʙʦʪʘʶʪ ʩ ʟʘʥʠʞʝʥʥʳʤʠ 

ʧʦʜʘʯʘʤʠ. 

ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʥʘʨʫʰʘʝʪʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʨʘʙʦʪʳ, ʣʠʙʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʜʝʙʠʪʘ. ʇʨʠʯʠʥʳ ʧʨʝʢʨʘʱʝʥʠʷ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʠʣʠ ʩʥʠʞʝʥʠʷ ʝʸ 

ʜʝʙʠʪʘ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʭʦʜʦʤ ʠʟ ʩʪʨʦʷ ʧʦʜʟʝʤʥʦʛʦ 

ʠʣʠ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʟ-ʟʘ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʟ-ʟʘ ʧʨʝʢʨʘʱʝʥʠʷ 

ʦʪʢʘʯʢʠ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ   ʞʠʜʢʦʩʪʠ ʠ ʪ. ʜ. 

ʋʩʪʘʥʦʚʢʘ ʕʎʅ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʟʘʱʠʪ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ. 

ʅʘʜ ʥʘʩʦʩʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʠ ʩʣʠʚʥʦʡ ʢʣʘʧʘʥʳ. ʆʙʨʘʪʥʳʡ ʢʣʘʧʘʥ 

ʪʘʨʝʣʴʯʘʪʦʛʦ ʪʠʧʘ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʰʪʦʢʦʤ, ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦʛʦ 

ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʘ ʧʨʠ ʝʛʦ ʦʩʪʘʥʦʚʢʝ ʠ ʟʘʱʠʪʳ ʇʕɼ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʠ ʧʨʦʚʦʨʦʪʘ ʚʘʣʘ 

ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʟʘʧʫʩʢʝ ʫʩʪʘʥʦʚʢʠ.   

ɼʣʷ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʦʪ ʧʦʧʘʜʘʥʠʷ ʚ ʥʝʛʦ ʞʠʜʢʦʩʪʠ ʠʟ ʩʢʚʘʞʠʥʳ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʪʝʢʪʦʨ. 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʥʘʩʦʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʦʪʢʣʶʯʝʥʠʝ  ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʧʨʠ ʪʦʢʘʭ  ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ 

ʩʠʣʦʚʦʡ ʮʝʧʠ; 

- ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʧʦ ʪʦʢʫ ʙʦʣʝʝ ʯʝʤ ʥʘ 15-20% 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ ʜʦ 20 ʩ.; 

-ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ 1,5 ʩ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʪʦʢʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 40-70% ʥʦʤʠʥʘʣʴʥʦʛʦ; 

- ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʥʘʛʨʫʟʢʠ ʧʦ ʪʦʢʫ ʙʦʣʝʝ ʯʝʤ ʥʘ 

15% ʦʪ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʘʙʦʯʝʛʦ ʟʥʘʯʝʥʠʷ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ ʜʦ 20 ʩ.; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʩʠʣʦʡ ʪʦʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʩʝʪʠ.  

ɺʩʝ ʟʘʱʠʪʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ ʫʩʪʘʥʦʚʢʠ, ʥʠʢʘʢ ʥʝ ʟʘʱʠʱʘʶʪ 

ʝʝ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ - ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ, 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ, ʛʘʟʦʩʦʜʝʨʞʘʥʠʷ, ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʜʨ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʨʝʤʦʥʪʦʚ ʩʢʚʘʞʠʥ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʋʕʎʅ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ ʜʦʙʳʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʥʘʩʦʩʘ. ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ 
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ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʥʘʧʦʨʘ, ʧʦʜʘʯʠ ʠ ʂʇɼ ʥʘʩʦʩʘ. ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʪʥʦʩʪʠ - ʚʦʟʨʘʩʪʘʝʪ.  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʄʈʇ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʥʫ ʅʂʊ ʚ 40-50% ʩʢʚʘʞʠʥʘʭ; 

2. ʇʨʦʠʟʚʝʩʪʠ ɻʊʄ ʧʦ ʩʤʝʥʝ ʛʣʫʙʠʥʳ ʩʧʫʩʢʘ ʠ ʪʠʧʦʨʘʟʤʝʨʘ ʥʘʩʦʩʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʩʣʦʞʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ; 

3. ʋʩʠʣʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʠ ʨʝʤʦʥʪʦʤ ʩʢʚʘʞʠʥ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʦʣʦʛʦʚ 

ʠ ʛʝʦʣʦʛʦʚ; 

4. ʇʝʨʠʦʜʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʤʳʚʢʫ ʠ ʦʯʠʩʪʢʫ ʟʘʙʦʝʚ ʥʝʬʪʷʥʳʭ 

ʩʢʚʘʞʠʥ; 

5. ɺʳʧʦʣʥʷʪʴ ɻʊʄ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʬʦʥʜʘ ʯʘʩʪʦ ʨʝʤʦʥʪʠʨʫʝʤʳʭ ʩʢʚʘʞʠʥ; 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʦʪʢʘʟʦʚ ʋʕʎʅ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʇʝʨʝʩʤʦʪʨʝʪʴ ʦʪʙʦʨʳ ʞʠʜʢʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʢʚʘʞʠʥʘʤ, ʩʦʟʜʘʚ 

çʱʘʜʷʱʠʡè ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʕʎʅ; 

2. ʋʩʠʣʠʪʴ ʢʦʥʪʨʦʣʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʤʦʥʪʘʞʦʤ ʕʎʅ, ʟʘ ʩʢʦʨʦʩʪʴʶ 

ʩʧʫʩʢʘ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘ ʙʝʨʝʞʥʳʤ ʦʙʨʘʱʝʥʠʝʤ ʩ ʢʘʙʝʣʝʤ ʚʦ ʚʨʝʤʷ ʉʇʆ; 

3. ʇʨʠ ʟʘʩʦʨʝʥʠʠ ʧʨʠʸʤʥʦʡ ʩʝʪʢʠ ʥʘʩʦʩʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʪʘʞ ʥʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʧʨʦʤʳʚʢʠ ʟʘʙʦʷ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ɼʦʧʦʣʥʝʥʠʝ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʫ ʨʘʟʨʘʙʦʪʢʠ ʉʝʚʝʨʦ-ʂʘʤʝʥʩʢʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʆʆʆ "ʉʘʤʘʨʘʅʀʇʀʥʝʬʪʴè , 2021. 

 

 

ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʄɽʊʆɼʓ ʆʇʈɽɼɽʃɽʅʀʗ ʇʈʀʏʀʅ 

ʀɿɹʓʊʆʏʅʆʁ ʆɹɺʆɼʅɽʅʅʆʉʊʀ ɼʆɹʓɺɸʖʑɽɻʆ ʌʆʅɼɸ 

ʉʂɺɸɾʀʅ 

ʖ.ɸ. ɻʦʣʦʚʠʥʘ, ɽ.ʀ. ʉʦʙʦʣʝʚʘ 

 

ʉʘʤʘʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

golovina_ua@mail.ru, soboleva.ei@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ . 

ʇʨʠʚʝʜʝʥʳ ʧʨʠʯʠʥʳ  ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥ.  ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʠʯʠʥ 

ʠʟʙʳʪʦʯʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʦʡ 

ʦʪ ʚʨʝʤʝʥʠ. ɺʳʜʝʣʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʙʦʪʳ ʬʦʥʜʘ ʩʢʚʘʞʠʥ. 
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 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʚʘʞʠʥʘ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʛʨʘʬʠʢ, 

ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʚʦʜʦʥʝʬʪʷʥʦʡ 

ʬʘʢʪʦʨ. 

 

ʇʨʦʙʣʝʤʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ 

ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʢʘʢ-ʪʦ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʲʝʤ 

ʚʦʜʳ, ʥʘ ʩʝʧʘʨʘʮʠʶ, ʥʘ ʟʘʱʠʪʫ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʦʪʣʦʞʝʥʠʷ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʜʦʙʳʯʫ ʥʝʬʪʠ [1]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʚʳʩʦʢʦʡ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥ, ʨʘʟʙʠʪʳʝ ʧʦ ʢʘʪʝʛʦʨʠʷʤ. 

 

ʊʘʙʣʠʮʘ 1- ʇʨʠʯʠʥʳ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥ 

ʂʘʪʝʛʦʨʠʷ ɸ: ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. 

1. ʅʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʪʦʢʘ. 

2. ʅʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʦʢʘ. 

3. ʉʢʚʘʞʠʥʳ ʙʝʟ ɻʈʇ (ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʠ ʜʦʙʳʚʘʶʱʠʝ) ʙʝʟ ʧʝʨʝʪʦʢʦʚ. 

ʂʘʪʝʛʦʨʠʷ ɹ: ɻʝʣʠʝʚʘʷ ʦʙʨʘʙʦʪʢʘ. 

4. ʅʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʪʦʢʘ. 

5. ʅʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʪʦʢʘ. 

6. ɼʚʫʭʤʝʨʥʳʡ ʢʦʥʫʩ ʦʙʚʦʜʥʝʥʠʷ (ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʪʨʝʱʠʥʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʦʜʦʥʦʩʥʳʤ 

ʛʦʨʠʟʦʥʪʦʤ) 

7. ʉʠʩʪʝʤʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʝʱʠʥ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. 

ʂʘʪʝʛʦʨʠʷ ɺ: ʆʙʨʘʙʦʪʢʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʛʝʣʷʤʠ. 

8. ʊʨʝʱʠʥʳ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʥʘʢʣʦʥʥʫʶ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʢʚʘʞʠʥʳ. 

9. ʊʨʝʱʠʥʘ, ʦʙʨʘʟʫʶʱʘʷ ʢʘʥʘʣ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ. 

10. ʉʠʩʪʝʤʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʢʚʘʞʠʥ, ʦʙʨʘʟʫʶʱʘʷ ʢʘʥʘʣ ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ. 

ʂʘʪʝʛʦʨʠʷ ɻ: ʅʘʠʙʦʣʝʝ ʪʨʫʜʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʛʝʣʠʝʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

11. ʊʨʝʭʤʝʨʥʳʡ ʢʦʥʫʩ ʦʙʚʦʜʥʝʥʠʷ. 

12. ʆʙʨʘʟʦʚʘʥʠʝ ʷʟʳʢʦʚ ʦʙʚʦʜʥʝʥʠʷ. 

13. ʄʝʞʧʣʘʩʪʦʚʳʝ ʧʝʨʝʪʦʢʠ. 

 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʯʠʥʘʭ ʨʦʩʪʘ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʷʚʣʷʝʪʩʷ, ʢʦʥʝʯʥʦ, ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʙʳʚʘʝʪ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʝʩʫʶʱʝʡ ʩʢʚʘʞʠʥʝ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʯʠʥ ʠʟʙʳʪʦʯʥʦʡ 
ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ. ʉʨʝʜʠ ʪʘʢʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʥʘʣʠʟ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚʦʜʦʥʝʬʪʷʥʦʛʦ 

ʬʘʢʪʦʨʘ (ɺʅʌ) ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʚʨʝʤʝʥʠ (ɺʅʌô); 
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ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʠʟʙʳʪʦʯʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʚʨʝʤʝʥʠ [2]. 

ʄʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʫʪʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʯʠʩʣʦʚʳʭ ʤʦʜʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʩʢʚʘʞʠʥʳ ʚʦ ʚʨʝʤʷ ʜʦʙʳʯʠ. ɺʳʜʝʣʷʝʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʘ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʙʦʪʳ ʬʦʥʜʘ: 

Å ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ, ʜʚʠʞʝʥʠʝʤ ɺʅʂ (ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 

ʧʦʜʦʰʚʝʥʥʳʭ ʚʦʜ), ʣʠʙʦ ʧʨʦʨʳʚʦʤ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʧʨʦʧʣʘʩʪʢʫ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ ʜʨʫʛʠʤ ʛʦʨʠʟʦʥʪʘʤ ʚ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʝ (ʨʠʩʫʥʦʢ 1); 

Å ʦʙʚʦʜʥʝʥʠʝ ʩʢʚʘʞʠʥʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤ ʧʨʦʧʣʘʩʪʢʘʤ, ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦ ʚ ʩʣʫʯʘʝ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʣʘʩʪʦʚ ʠʣʠ ʧʣʘʩʪʦʚ ʩ 

ʚʳʩʦʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ; 

Å ʧʨʦʙʣʝʤʳ ʚ ʧʨʠʩʢʚʘʞʠʥʥʦʡ ʟʦʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝ ʛʝʨʤʝʪʠʯʥʦʩʪʴʶ ʦʙʩʘʜʥʦʡ 

ʢʦʣʦʥʥʳ ʠʣʠ ʧʘʢʝʨʘ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʮʝʤʝʥʪʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʝʨʝʪʦʢʘʤ ʠʟ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ɿʂʎ); 

 

 
ʈʠʩʫʥʦʢ 1 - ʀʟʤʝʥʝʥʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʣʘʩʪʘ ʚ ʤʦʤʝʥʪ 

ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʧʨʦʧʣʘʩʪʢʫ 

 

ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʙʠʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ 

ʬʦʨʤʫ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʷʭ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʪʴ ʧʨʠʯʠʥʳ 

ʨʦʩʪʘ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʠ ʠʟʙʳʪʦʯʥʦʡ ʜʦʙʳʯʠ ʚʦʜʳ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʙʳʣʘ ʦʧʨʦʙʦʚʘʥʘ ʥʘ 

ʩʢʚʘʞʠʥʘʭ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʦʮʝʥʢʘ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʯʝʥʠʷ 

ʜʝʙʠʪʘ ʚʦʜʳ ʠ ʥʝʬʪʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʩʝ-ʪʘʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ɻɼʀʉ ʠ ʇɻʀ [1]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʠʩʪʦʨʠʠ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

Å ʜʘʥʥʳʝ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʥʘʯʘʣʘ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʩ ʥʘʯʘʣʘ 

ʟʘʚʦʜʥʝʥʠʷ (ʧʦ ʥʝʬʪʠ ʠ ʚʦʜʝ); 

Å ʚʦʜʦʥʝʬʪʷʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ ʚʨʝʤʝʥʠ; 

Å ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ; 

Å  ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʘ ʥʝʬʪʠ. 
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ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʢʘʨʪʠʥʫ ʠʩʪʦʨʠʠ ʠ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʮʝʥʠʪʴ ʦʩʪʘʪʦʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʢʚʘʞʠʥ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʩʢʚʘʞʠʥ-ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ɻʊʄ [3]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʯʠʥ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʬʘʢʪʦʨʘ (ʘ ʥʝ ʦʙʚʦʜʥʝʥʥʦʩʪʠ) ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʚʨʝʤʝʥʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʨʘʟʣʠʯʠʷ ʚ ʬʦʨʤʝ ʢʨʠʚʳʭ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ: 
ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʨʳʚ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʢʘʥʘʣʫ [1]. 

 

 

ʈʠʩʫʥʦʢ 2- ʉʨʘʚʥʝʥʠʝ ʢʨʠʚʳʭ ɺʅʌ ʜʣʷ ʩʣʫʯʘʝʚ ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʨʳʚʘ ʧʦ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʢʘʥʘʣʫ 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʘ ʨʦʩʪʘ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʢʨʠʚʘʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʦʩʪʘʸʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʦʡ ʠ ʦʪʨʘʞʘʝʪ ʦʞʠʜʘʝʤʫʶ ʥʘʯʘʣʴʥʫʶ 

ʜʦʙʳʯʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʚʦʜʦʥʘʩʳʱʩʥʥʦʩʪʴʶ, ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ 

ʢʦʣʣʝʢʪʦʨʫ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʬʘʟʦʚʳʤʠ ʧʨʦʥʠʮʘʝʤʦʩʪʷʤʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʘ, ʘʢʪʠʚʥʦʩʪʠ ʟʘʢʦʥʪʫʨʥʦʡ ʦʙʣʘʩʪʠ, 

ʝʛʦ ʦʢʦʥʯʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ [3]. 

ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ɺʅʌ ʨʘʩʪʸʪ ʚʦ ʚʨʝʤʝʥʠ. ʊʝʤʧʳ ʨʦʩʪʘ ʠ ʬʦʨʤʘ 

ʢʨʠʚʦʡ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʤʝʭʘʥʠʟʤ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʧʣʘʩʪʝ, ʪʘʢ, ʥʘ ʨʠʩʫʥʢʝ  2 

ʚʠʜʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ. 

ɺ ʩʣʫʯʘʝ ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʢʘʥʘʣʫ ʜʦʙʳʯʘ ʚʦʜʳ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʦʩʪʦʤ ɺʅʌ. 

ʅʘʢʣʦʥ ʢʨʠʚʦʡ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʥʘʩʳʱʘʶʱʠʭ ʧʦʨʦʜʫ ʬʣʶʠʜʦʚ 

ʠ ʥʘʯʘʣʴʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ɺ ʢʦʥʮʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʪʝʤʧʳ ʨʦʩʪʘ ʤʦʛʫʪ 

ʩʥʠʞʘʪʴʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʩʪʦʱʝʥʠʠ ʧʝʨʚʦʛʦ ʦʙʚʦʜʥʠʚʰʝʛʦʩʷ ʧʨʦʧʣʘʩʪʢʘ. 

ɿʘʪʝʤ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʧʦʚʪʦʨʠʪʩɹʷ (ʦʧʷʪʴ ʨʝʟʢʠʡ ʨʦʩʪ, ʟʘʪʝʤ ʟʘʤʝʜʣʝʥʠʝ) ʚ ʩʣʫʯʘʝ 

ʧʨʦʨʳʚʘ ʧʦ ʚʪʦʨʦʤʫ ʧʨʦʧʣʘʩʪʢʫ. ʇʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʧʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʨʝʤʷ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʦʙʲʝʢʪʦʚ, ʜʨʝʥʠʨʫʝʤʳʭ ʩʢʚʘʞʠʥʦʡ. ʏʝʤ ʚʳʰʝ 
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ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʪʝʤ ʟʘʤʝʪʥʝʝ ʙʫʜʝʪ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʦ ʜʨʫʛʠʤ ʟʘʣʝʞʘʤ, ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʥʠʞʝ 4-ʭ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʥʝ ʙʫʜʝʪ ʟʘʤʝʪʝʥ, ʧʨʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʠʩʢʨʝʪʥʦʩʪʠ ʜʘʥʥʳʭ (ʨʝʛʫʣʷʨʥʦʩʪʴ ʟʘʤʝʨʦʚ - ʢʘʞʜʳʝ 30 ʜʥʝʡ). 

ɺ ʩʣʫʯʘʝ ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ɺʅʌ ʨʘʩʪʸʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʳʤʠ ʪʝʤʧʘʤʠ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚ ʢʦʥʮʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʢʦʥʫʩ ʚʦʜʳ ʨʘʩʪʸʪ ʥʝ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʥʦ ʠ ʚ ʨʘʜʠʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʫʩʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ [2]. 

ʇʦʩʢʦʣʴʢʫ ʬʘʟʦʚʳʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʚʳʰʝ ʧʨʠ ʨʦʩʪʝ ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʦ ʥʝʩʫʱʝʡ ʬʘʟʝ, ʪʦ ʚʦ ʚʨʝʤʷ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʚ ʩʣʫʯʘʝ ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ɺʅʌ 

ʥʘʯʠʥʘʝʪ ʥʘʨʘʩʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʫʩ ʠʛʨʘʝʪ ʨʦʣʴ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʢʘʥʘʣʘ, ʠ ʚʦʜʘ ʙʳʩʪʨʦ ʧʨʦʨʳʚʘʝʪʩʷ ʢ ʧʝʨʬʦʨʘʮʠʦʥʥʳʤ 

ʦʪʚʝʨʩʪʠʷʤ. 

ʇʨʠ ʧʨʦʨʳʚʝ ʚʦʜʳ, ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ɺʅʌ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʪʝʤʠ ʞʝ ʪʝʤʧʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʨʘʬʠʢʦʚ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʥʦʡ ɺʅʌ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʪʨʝʪʠʡ ʵʪʘʧ ʠ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʩʭʦʞʠʡ ʚʠʜ, ʘ ʜʘʥʥʳʝ ʧʦ ʧʝʨʚʦʤʫ, ʘ 

ʟʘʯʘʩʪʫʶ ʠ ʚʪʦʨʦʤʫ ʧʨʦʤʝʞʫʪʢʫ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʳ, ʠʣʠ ʠʤʝʪʴ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʜʠʩʢʨʝʪʠʟʘʮʠʶ (ʜʘʥʥʳʝ ʦ ʜʦʙʳʯʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʠʤʝʶʪʩʷ ʣʠʰʴ ʧʦ ʛʦʜʘʤ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʨʘʢʪʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʡ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʢʘʥʘʣʫ, 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʥʘʷ ɺʅʌ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʚʝʨʝʥʥʳʡ 

ʨʦʩʪ, ʪ.ʝ. ʠʤʝʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʚʦ 
ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʦʚ. 

 

 
ʈʠʩʫʥʦʢ 3- ɿʘʚʠʩʠʤʦʩʪʴ ɺʅʌ ʠ ɺʅʌ` ʦʪ ʩʣʫʯʘʝʚ ʧʨʦʨʳʚʘ ʚʦʜʳ ʧʦ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤʫ ʧʨʦʧʣʘʩʪʢʫ 

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩʫʥʢʝ 4. 

ʂʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʷʶʱʠʤʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʢʣʦʥʦʤ ʚ 
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ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʥʦʡ ɺʅʌ (ʢʦʥʫʩ ʨʘʙʦʪʘʝʪ ʢʘʢ ʢʘʥʘʣ). 

 
ʈʠʩʫʥʦʢ  4-  ɿʘʚʠʩʠʤʦʩʪʴ ɺʅʌ ʠ ɺʅʌ` ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʩʣʫʯʘʝʚ ʢʦʥʫʩʦʦʙʨʘʟʦʚʘʥʠʷ 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʨʫʰʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ, ʟʘʚʠʩʠʤʦʩʪʴ ʚʦʜʦʥʝʬʪʷʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʘʟʙʨʦʩʦʤ ʟʥʘʯʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʝ 

ʜʘʥʥʳʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʙʳ, ʦʪʙʠʨʘʝʤʳʝ ʝʞʝʜʥʝʚʥʦ, ʜʦʧʫʩʢʘʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʝʩʷʯʥʳʭ ʟʘʤʝʨʦʚ. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʅɽʉʊɸʎʀʆʅɸʈʅʆɻʆ 

ɿɸɺʆɼʅɽʅʀʗ ʅɽʌʊʗʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ɸ.ʀ. ɻʘʜʠʝʚʘ 

ɸʣʴʤʝʪʴʝʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʅʝʬʪʷʥʦʡ ʀʥʩʪʠʪʫʪ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʟʜʥʷʷ ʩʪʘʜʠʷ ʨʘʟʨʘʙʦʪʢʠ, ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ, 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ, ʧʨʦʧʣʘʩʪʢʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʟʘʙʦʡʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʚʷʟʴ, ʧʝʨʠʦʜ ʟʘʢʘʯʢʠ 

ɸʥʥʦʪʘʮʠʷ: ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʚʦʜʥʷʶʪʩʷ 

ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʟʦʥʘʣʴʥʦʡ ʠ ʧʦʩʣʦʡʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ. ɺʦʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʨʳʚʘʝʪʩʷ ʧʦ 

ʥʘʠʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʤ ʩʣʦʷʤ ʢ ʜʦʙʳʚʘʶʱʠʤ ʩʢʚʘʞʠʥʘʤ, ʦʩʪʘʚʣʷʷ çʮʝʣʠʢʠè ʥʝʬʪʠ 

ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʫ ʟʘʣʝʞʝʡ, ʦʙʚʦʜʥʷʷ ʜʦʙʳʚʘʶʱʠʝ ʩʢʚʘʞʠʥʳ. ʆʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʠʟʚʣʝʢʘʝʤʦʡ ʚʦʜʳ ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʧʦ ʠʟʙʨʘʥʥʳʤ ʢʘʥʘʣʘʤ, ʢʘʢ ʧʦ ʩʦʦʙʱʘʶʱʠʤʩʷ ʩʦʩʫʜʘʤ, ʥʝ 

ʩʦʚʝʨʰʘʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʪʝʩʥʝʥʠʶ ʥʝʬʪʠ, ʧʦʩʪʫʧʘʝʪ ʠʟ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ 

ʩʢʚʘʞʠʥʳ ʚ ʜʦʙʳʚʘʶʱʫʶ; ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʝʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʪʨʫʜʦʝʤʢʠʭ ʠ ʵʥʝʨʛʦʝʤʢʠʭ ʨʘʙʦʪ ʧʦ ʝʝ ʧʦʜʛʦʪʦʚʢʝ ʩʥʦʚʘ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʧʣʘʩʪ ʠ ʪʘʢ 

ʜʘʣʝʝ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʚʦʜʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʜʥʦʨʦʜʥʳʭ, ʩʣʦʠʩʪʳʭ ʠ ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʦʝ 

ʟʘʚʦʜʥʝʥʠʝ ʟʘʣʝʞʠ. 

The effectiveness of the application of non-stationary flooding of oil fields 

Aliya I. Gadieva 

Almetyevsk State Oil Institute 

 

Key words: late stage of development, unsteady flooding, filtration flows, 

pressure drop, interlayers, oil recovery coefficient, field development, reservoir pressure, 

bottom-hole pressure, hydrodynamic coupling, injection period. 

 

Annotation: Most oil fields are watered by the injected water unevenly, due to the 

high zonal and layered heterogeneity of oil formations. First of all, water breaks through 

the most permeable layers to the producing wells, leaving "whole" oil in the area and 

section of deposits, flooding the producing wells. Huge volumes of extracted water 

complicate the process of oil extraction and preparation. Most of the injected water 

through selected channels, as through communicating vessels, without performing useful 

work to displace oil, comes from the injection well into the producing one; after extracting 

it to the surface and carrying out labor-intensive and energy-intensive work on its 

preparation, it is pumped back into the reservoir and so on. One of the most effective 

methods of regulating flooding in conditions of heterogeneous, layered and fractured 

reservoirs is cyclic flooding of the deposit. 
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ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʮʠʢʣʠʯʝʩʢʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ çʫʚʝʣʠʯʝʥʠʝʤ 

ʫʧʨʫʛʦʛʦ ʟʘʧʘʩʘ ʧʣʘʩʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʚʦʜʳè, ʯʪʦ ʩʦʟʜʘʝʪ ʚʥʫʪʨʠ ʧʣʘʩʪʘ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ ʠ 

ʧʝʨʝʪʦʢʠ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʧʨʦʧʣʘʩʪʢʘʤʠ ʨʘʟʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪʝ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ. ʅʘʠʙʦʣʴʰʠʡ 

ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʧʣʘʩʪʢʘʭ ʨʘʟʣʠʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʚ ʫʯʘʩʪʢʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʥʝʦʭʚʘʯʝʥʥʳʝ 

ʦʙʳʯʥʦʡ ʟʘʢʘʯʢʦʡ, ʪʦ ʝʩʪʴ ʚ ʟʘʩʪʦʡʥʳʝ ʥʝʬʪʷʥʳʝ ʟʦʥʳ. 

 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʨʘʜʠʝʥʪʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ 

ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʣʦʷʤʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʝʨʝʪʦʢʦʚ 

ʞʠʜʢʦʩʪʠ ʠʟ ʦʜʥʠʭ ʧʨʦʧʣʘʩʪʢʦʚ ʚ ʜʨʫʛʠʝ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚʦʜʳ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʛʨʘʥʠʮ ʚʳʪʝʩʥʝʥʠʷ ʧʦ 

ʪʦʣʱʠʥʝ ʠ ʧʨʦʩʪʠʨʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʚʣʝʢʘʶʪʩʷ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʟʘʧʘʩʳ ʥʝʬʪʠ ʠʟ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʩʣʦʝʚ, ʟʦʥ ʠ 

ʙʣʦʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʩʞʠʤʘʝʤʦʩʪʴ ʧʣʘʩʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʪʝʤ ʙʦʣʴʰʝ ʧʦ 

ʚʝʣʠʯʠʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʛʨʘʜʠʝʥʪʳ ʜʘʚʣʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʝʝ 

ʧʝʨʝʪʦʢʠ ʞʠʜʢʦʩʪʠ ʤʝʞʜʫ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʧʦ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʣʦʷʤʠ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ. ʅʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʝʨʝʪʦʢʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʢʘʧʠʣʣʷʨʥʳʝ ʩʠʣʳ. ʆʙʘ ʵʪʠ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ 

ʜʨʫʛʘ. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʮʠʢʣʠʯʝʩʢʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʪʝʧʝʥʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʨʝʞʠʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʨʫʛʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʦʪ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. ʅʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʠʟ-ʟʘ ʷʚʣʝʥʠʷ ʚʷʟʢʦʩʪʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʩʭʦʜʷʪ ʦʧʝʨʝʞʘʶʱʠʝ, 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʧʨʦʨʳʚʳ ʚʦʜʳ ʢ ʟʘʙʦʷʤ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. ʇʨʠ ʵʪʦʤ 

ʦʩʪʘʶʪʩʷ (ʩʦʟʜʘʶʪʩʷ) ʙʦʣʴʰʠʝ ʥʝʚʳʨʘʙʦʪʘʥʥʳʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʟʦʥʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʮʠʢʣʠʯʝʩʢʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʘʝʪ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ. 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ ʦʪ 

ʧʦʣʫʮʠʢʣʘ ʟʘʢʘʯʢʠ, ʠ ʩʨʘʚʥʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ (ɻʨʘʬʠʢ 1). 
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ɻʨʘʬʠʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʂʀʅ ʦʪ ʚʨʝʤʝʥʠ ʧʦʣʫʮʠʢʣʘ ʟʘʢʘʯʢʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ 

ʧʨʝʚʳʰʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʦʙʳʯʥʦʛʦ ʟʘʚʦʜʥʝʥʠʷ ð ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʦʙʲʝʤʘʭ ʟʘʢʘʯʘʥʥʦʡ 

ʚʦʜʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʟʘʚʦʜʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʟʘʚʦʜʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʥʝʬʪʝʦʪʜʘʯʠ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʣʘʩʪʘʭ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʛʦ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʦ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʦʧʣʘʩʪʢʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʂʀʅ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʣʫʮʠʢʣʝ ʟʘʢʘʯʢʠ 30 ʩʫʪ ð ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʚʨʝʤʝʥʠ ʧʦʣʫʮʠʢʣʘ ʜʦ 

30 ʩʫʪʦʢ ʂʀʅ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʥʦ ʧʨʠ ʧʦʣʫʮʠʢʣʝ ʟʘʢʘʯʢʠ 45 ʩʫʪʦʢ, ʧʣʘʩʪ ʥʘʯʠʥʘʝʪ 

ʙʩrʪʨʝʝ ʦʙʚʦʜʥʷʪʴʩʷ, ʯʪʦ ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ Qʥ ʠ ʂʀʅ. 
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ʇʦʜʜʝʨʞʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʧʨʠ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʜʦʙʳʯʝ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʣʠʪʝʣʴʥʳʡ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʢʚʘʞʠʥʳ ʩ ʪʨʝʙʫʝʤʳʤ ʜʝʙʠʪʦʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʥʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʩʥʘʱʝʥʥʳʝ ʯʘʩʪʦʪʥʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʟʘʤʢʥʫʪʳʝ 

ʧʦ ʜʘʪʯʠʢʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʠʟʤʝʨʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʵʭʦʣʦʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ 

ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ [1, 2]. ʅʦ ʚ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʰʣʠ 

ʪʝʨʤʦʤʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʧʨʠʝʤʝ ʥʘʩʦʩʘ [3]. ɺ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ 

ʥʘʩʦʩʦʤ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʠʤʝʶʱʠʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʦʩʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ 

ʩʢʚʘʞʠʥʝ, ʥʘʧʨʠʤʝʨ, ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʶ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ. [4, 5]. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʚ ʝʝ ʩʦʩʪʘʚʝ ʦʩʥʘʱʝʥʳ 

ʜʘʪʯʠʢʘʤʠ ʪʦʢʘ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʮʝʥʪʨʦʙʝʞʥʳʤ ʥʘʩʦʩʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʚʳʚʦʜ ʥʝʬʪʷʥʦʡ 

ʩʢʚʘʞʠʥʳ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʠ ʩʪʘʙʠʣʠʟʘʮʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

ʧʦ ʩʠʛʥʘʣʘʤ ʜʘʪʯʠʢʦʚ ʪʦʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, 

ʩʚʷʟʳʚʘʶʱʫʶ ʪʦʢ ʩʫI  ʥʘ ʚʳʭʦʜʝ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʥʘʩʦʩʦʤ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʳʰʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦʛʨʫʞʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʠ ʩʢʚʘʞʠʥʳ, ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ [1 ï 6] 
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ʛʜʝ .ʭʭʊʄʇʅI  ʠ ʊʄʇʅk  ï ʪʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʦʚʳʰʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 1ʥʦʤI  ï ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʩʪʘʪʦʨʘ; 0I  ï ʪʦʢ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʦʛʨʫʞʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; ʥʦʤM  ʠ 0M ï ʥʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʠ 

ʤʦʤʝʥʪ ʪʨʦʛʘʥʠʷ (ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ) ʜʚʠʛʘʪʝʣʷ; ʥʘʩH , ʥʘʩQ , w ʠ ʥʘʩh  ï ʥʘʧʦʨ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ; ʥʘʩN  ï ʤʦʱʥʦʩʪʴ, ʧʦʜʚʦʜʠʤʘʷ ʢ ʚʭʦʜʥʦʤʫ ʚʘʣʫ ʥʘʩʦʩʘ; ʜʠʥH  ï 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ; ʪʨH  ï ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʩʠʣ ʪʨʝʥʠʷ ʚ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙʘʭ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ; ʙʫʬP  ï 

ʙʫʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ; r ï ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʷʥʦʡ ʩʤʝʩʠ; g  ï 

ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; ʛH  ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʧʦʨ, ʚʳʟʚʘʥʥʳʡ ʨʘʙʦʪʦʡ 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʠʟ ʞʠʜʢʦʩʪʠ ʛʘʟʘ; Qk  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. 

ʈʝʰʘʷ ʩʠʩʪʝʤʫ (1) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʥH , ʧʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ 
2
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,       

(2)  

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ 86400 ʚʚʝʜʝʥ ʜʣʷ ʫʯʝʪʘ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʛʨʫʞʥʳʭ 

ʥʘʩʦʩʦʚ ʜʣʷ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʘʭ ʚ ʩʫʪʢʠ. 
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ʌʦʨʤʫʣʘ (2) ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʙʣʶʜʘʪʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʤʝʨʝʥʠʠ ʪʦʢʘ ʩʫI  ʥʘ ʚʳʭʦʜʝ ʩʪʘʥʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʥʘʩʦʩʦʤ. 

ʀʩʧʦʣʴʟʫʷ ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʩʠʩʪʝʤʫ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ, 

ʦʩʥʘʱʝʥʥʦʡ ʧʦʛʨʫʞʥʳʤ ʮʝʥʪʨʦʙʝʞʥʳʤ ʥʘʩʦʩʦʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ 

ʩʢʚʘʞʠʥʝ, ʦʩʥʘʱʝʥʥʦʡ ʧʦʛʨʫʞʥʳʤ ʮʝʥʪʨʦʙʝʞʥʳʤ ʥʘʩʦʩʦʤ 

 

 

ʆʥʘ ʩʦʜʝʨʞʠʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʡ (ʇʀ) ʨʝʛʫʣʷʪʦʨ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʇʏ, ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʊʄʇʅ, ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

(ʇʕɼ), ʧʦʛʨʫʞʥʦʡ ʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ (ʇʎʅ), ʩʢʚʘʞʠʥʫ ʠ ʥʘʙʣʶʜʘʪʝʣʴ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʨʝʘʣʠʟʫʶʱʠʡ ʨʘʩʯʝʪ ʧʦ ʬʦʨʤʫʣʝ (2). ɺ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢ ʪʦʢʘ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʥʘʩʦʩʦʤ 

ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʝʝ ʨʘʩʯʝʪʥʘʷ 

ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ Matlab Simulink (ʨʠʩ.2). 
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ʈʠʩ. 2. ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ 

ʆʥʘ ʩʦʜʝʨʞʠʪ ʧʦʜʩʠʩʪʝʤʳ (ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ) ʇʀ-ʨʝʛʫʣʷʪʦʨʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʯʘʩʪʦʪʳ (ʨʠʩ. 3), ʇʕɼ (ʨʠʩ. 4) ʠ ʥʘʙʣʶʜʘʪʝʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʨʠʩ. 5). 
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ʈʠʩ. 3. ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʨʝʛʫʣʷʪʦʨʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ 

 

 

ʈʠʩ. 4. ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

 

ʈʠʩ. 5. ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʥʘʙʣʶʜʘʪʝʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 
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ʚ ʩʢʚʘʞʠʥʝ 

 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 

ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʝ, ʦʩʥʘʱʝʥʥʦʡ ʮʝʥʪʨʦʙʝʞʥʳʤ ʥʘʩʦʩʦʤ ʕʎʅ5-125-1450, 

ʧʦʛʨʫʞʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʕɼʊ45-103ʄ1. ʉʢʚʘʞʠʥʘ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʟʘʪʨʫʙʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 0,0083ʟS =  ʤ
2
, ʧʣʦʪʥʦʩʪʴ ʜʦʙʳʚʘʝʤʦʡ ʥʝʬʪʷʥʦʡ ʩʤʝʩʠ 

1,041r=  ʢʛ/ʤ
3
, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʬʪʷʥʦʛʦ ʧʣʘʩʪʘ 

69,118 10ʧʨk -= Ö  ʤ
3
/ʩʫʪ., ʩʪʘʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ 

180ʩʪH =  ʤ. ʅʘʩʦʩ, ʠʤʝʶʱʠʡ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʦʜʝ ʥʦʤʠʥʘʣʴʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ . 125ʥʦʤʚQ =  ʤ
3
/ʩʫʪ., ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

63,75 10Qk -= Ö  ʤ
3
/ʨʘʜ ʠ 0,493ʥʘʩh = . ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʇʕɼ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 1 27,5ʥʦʤI =  ɸ, 0 13I =  ɸ, 151,6ʥʦʤM =  ʅʤ ʠ 

0 8,2M =  ʅʤ. ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʯʘʩʪʦʪʳ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʇʕɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʚʳʰʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʊʄʇʅɻ100/3 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 3,65ʊʄʇʅk =  ʠ ʪʦʢʦʤ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ . 5,5ʭʭʊʄʇʅI =  ɸ. ʇʨʠʚʝʜʝʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʥʘ ʚʳʭʦʜʝ ʇʏ ʥʘ ʫʨʦʚʥʝ 1max 52f =  ɻʮ ʠ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʪʨʝʙʫʝʤʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʨʘʚʝʥ . 1147ʜʠʥʪʨH =  ʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʙʠʪʫ ʩʢʚʘʞʠʥʳ 90Q=  ʤ
3
/ʩʫʪ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʦʡ, ʪʦ ʩʠʥʪʝʟ 

ʧʘʨʘʤʝʪʨʦʚ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ ʚ ʧʨʦʮʝʩʩʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʚʦʜʘ ʩʢʚʘʞʠʥʳ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʭʦʜʠʪ ʢ 

ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʝ ʚ 1147 ʤ (ʨʠʩ. 6). 
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ʜʠʥH , ʤ 

t, ʩ 

ʈʠʩ. 6. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʚʦʜʘ ʩʢʚʘʞʠʥʳ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

 

 

 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʥʘ 

ʨʘʩʯʝʪʥʦʤ ʫʨʦʚʥʝ 90Q=  ʤ
3
/ʩʫʪ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʙʣʶʜʘʪʝʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʯʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʪʦʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤ ʥʘʩʦʩʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʢʣʘʩʩʝ ʪʦʯʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʪʦʢʘ 0,5 ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʚʝʣʠʯʠʥʳ 30 ʤ. 
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Q, ʤ3/ʩʫʪ. 

t, ʩ 

 

ʈʠʩ. 7. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʚʦʜʘ 

ʩʢʚʘʞʠʥʳ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ, ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ.  ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʘ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦ 

ʩʠʛʥʘʣʘʤ ʜʘʪʯʠʢʘ ʪʦʢʘ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʞʠʜʢʦʩʪʠ ʚ ʩʢʚʘʞʠʥʝ. 
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ɸʥʥʦʪʘʮʠʷ: ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥ ʪʝʭʥʠʢʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʩʪʨʦʡʩʪʚʘ 

ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʉʆʋ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʮʠʦʥʘʨʥʦʝ ʦʪʩʝʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʪʨʫʙʦʧʨʦʚʦʜ, ʫʟʝʣ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʌ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʜʦʙʳʯʝ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ [1], ʯʪʦ ʪʨʝʙʫʝʪ ʫʩʢʦʨʝʥʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʫʟʣʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʘʧʧʘʨʘʪʦʚ ʚ 

ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ [2], ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʰʠʪʴ ʢʦʪʦʨʫʶ ʥʘ ʤʝʩʪʘʭ ʫʜʘʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ.  

ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʥʦʚʦʛʦ ʦʪʩʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʠʤʝʥʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʘʤʳʤʠ 

ʩʫʨʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʉʪʘʮʠʦʥʘʨʥʦʝ ʦʪʩʝʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʉʆʋ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʪʩʝʯʝʥʠʷ (ʛʝʨʤʝʪʠʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ) ʧʘʪʨʫʙʢʦʚ ʩʦʩʫʜʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪ ʤʘʛʠʩʪʨʘʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʫʪʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʦʧʨʝʩʦʚʦʢ ʠʣʠ ʠʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʙʲʝʢʪʝ ʚ ʊʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ʥʝ ʜʘʣʝʢʦ ʦʪ 

ʧʦʙʝʨʝʞʴʷ ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʩ ʩʫʨʦʚʳʤ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʪ ʤʠʥʫʩ 10,6 ʜʦ ʤʠʥʫʩ 9,4
0
 ʉ. 

ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʘʝʪ ʤʠʥʫʩ 57 
0
ʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʳʭ ʤʦʨʦʟʦʚ ʧʨʝʚʳʰʘʝʪ 240 ʜʥʝʡ. ɼʣʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʚʦʡʩʪʚʝʥʥʳ ʩʠʣʴʥʳʝ 

ʚʝʪʨʘ, ʦʙʠʣʴʥʳʝ ʩʥʝʛʦʧʘʜʳ ʠ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʠʩʧʝʱʝʨʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʝʢʘʤʠ, ʦʟʝʨʘʤʠ ʠ ʙʦʣʦʪʘʤʠ. 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʦʩʫʰʝʥʠʶ 

ʧʦʯʚʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʢʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʙʫʨʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 
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ʉʆʋ (ʨʠʩ.1 ʠ 2) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ: 

- ʬʣʘʥʮʘ ʧʨʘʚʦʛʦ 1 ʥʝʧʦʜʚʠʞʥʦʛʦ; 

- ʬʣʘʥʮʘ ʣʝʚʦʛʦ 2 ʧʦʜʚʠʞʥʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʪʨʝʙʫʝʤʳʡ ʟʘʟʦʨ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 

- ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 3, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʝʨʝʚʦʜʘ ʉʆʋ ʠʟ ʧʦʣʦʞʝʥʠʷ 

çʦʪʢʨʳʪʦè ʚ ʧʦʣʦʞʝʥʠʝ çʟʘʢʨʳʪʦè. ʈʘʙʦʯʠʡ ʦʨʛʘʥ 3 ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʘʣʫ ʫʟʣʘ 5. 

ʇʝʨʝʤʝʱʝʥʠʝ ʝʛʦ ʚʜʦʣʴ ʚʘʣʘ 22 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʪʫʣʢʦʡ 24; 

- ʫʟʣʦʚ 5, 6, 7, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʬʣʘʥʮʝʚ ʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ; 

- ʫʧʣʦʪʥʝʥʠʡ ʤʝʪʘʣʣʦʛʨʘʬʠʪʦʚʳʭ 4, ʩʣʫʞʘʱʠʭ ʜʣʷ ʫʧʣʦʪʥʝʥʠʷ ʩʪʳʢʦʚ ʤʝʞʜʫ 

ʬʣʘʥʮʘʤʠ 1, 2 ʠ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 3; 

- ʫʟʣʘ ʩʘʣʴʥʠʢʦʚʦʛʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʫʧʣʦʪʥʝʥʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ 

ʧʘʪʨʫʙʢʦʤ 8 ʠ ʬʣʘʥʮʝʤ ʧʦʜʚʠʞʥʳʤ 2. ʋʟʝʣ ʩʘʣʴʥʠʢʦʚʳʡ ʩʦʩʪʦʠʪ ʠʟ ʬʣʘʥʮʘ 

ʩʘʣʴʥʠʢʦʚʦʛʦ 9, ʬʣʘʥʮʘ ʧʦʜʞʠʤʥʦʛʦ 10, ʥʘʙʠʚʢʠ ʩʘʣʴʥʠʢʦʚʦʡ 17, ʙʦʣʪʘ 14; 

- ʰʧʠʣʝʢ 11 ʠ ʛʘʝʢ 12, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʠʣʠʝ ʦʙʞʘʪʠʷ ʩʪʳʢʘ 

ʤʝʞʜʫ ʬʣʘʥʮʘʤʠ 1, 2 ʠ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 3. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʉʆʋ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʉʆʋ ʠʟ ʧʦʣʦʞʝʥʠʷ çʦʪʢʨʳʪʦè ʚ ʧʦʣʦʞʝʥʠʝ çʟʘʢʨʳʪʦè ʠʣʠ 

ʥʘʦʙʦʨʦʪ ʥʝʦʙʭʦʜʠʤʦ: 

- ʩʥʷʪʴ ʜʘʚʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʝ; 

- ʦʩʣʘʙʠʪʴ ʙʦʣʪʳ ʩʘʣʴʥʠʢʦʛʦ ʫʟʣʘ 14; 

- ʦʪʚʠʥʪʠʪʴ ʛʘʡʢʠ 12 ʠ ʚʳʥʫʪʴ ʰʧʠʣʴʢʠ 11; 

- ʦʩʣʘʙʠʪʴ ʢʦʥʪʨʛʘʡʢʠ 16, ʚʳʚʝʨʥʫʪʴ ʙʦʣʪʳ 15 ʦʩʚʦʙʦʜʠʚ ʬʣʘʥʝʮ ʧʦʜʚʠʞʥʦʡ 

10; 

- ʨʘʚʥʦʤʝʨʥʦ ʚʨʘʱʘʷ: ʚʘʣ 22, ʫʜʝʨʞʠʚʘʷ ʚʪʫʣʢʫ 23 ʫʟʣʘ 5, ʚʘʣ 27, ʫʜʝʨʞʠʚʘʷ 

ʚʪʫʣʢʫ 23 ʫʟʣʘ 7 ʠ ʚʨʘʱʘʷ ʚʪʫʣʢʫ 23 ʫʟʣʘ 6, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʝʩʪʠ ʬʣʘʥʮʳ 1 ʠ 2 ʥʘ 

ʚʝʣʠʯʠʥʫ ʨʘʟʜʚʠʞʢʠ ȹ=30 ï 50 ʤʤ. ʌʣʘʥʝʮ 2, ʧʝʨʝʤʝʱʘʷʩʴ ʩʜʚʠʛʘʝʪ ʬʣʘʥʮʳ 9 ʠ 10. 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʧʝʨʝʚʝʨʥʫʪʴ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʧʨʦʜʝʣʘʪʴ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʨʦʮʝʜʫʨʳ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʉʆʋ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʨʘʟʛʦʥʢʠ ʬʣʘʥʮʝʚ. 

ɺ ʤʦʤʝʥʪ ʧʝʨʝʚʦʜʘ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʧʦʣʦʞʝʥʠʝ çʟʘʢʨʳʪʦ/ʦʪʢʨʳʪʦè 

ʨʘʟʚʝʜʝʥʠʝ ʬʣʘʥʮʝʚ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ 

ʧʦʜʚʠʞʥʳʡ ʬʣʘʥʝʮ ʩʘʤ ʩʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʪʨʫʙʳ. 

ɺʦ ʚʨʝʤʷ ʤʦʥʪʘʞʘ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʪʦʨʮʘʤʠ ʪʨʫʙ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʉʆʋ ʠ ʠʭ ʩʦʦʩʥʦʩʪʴ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʚʦʟʤʦʞʥʳ ʧʝʨʝʢʦʩʳ ʬʣʘʥʮʝʚ 1 ʠ 2, ʟʘʢʫʩʳʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʫʨʦʚʥʷ ʠ ʟʘʢʣʠʥʠʚʘʥʠʷ 

ʚʘʣʦʚ 23 ʚ ʫʟʣʘʭ 5,6 ʠ 7. 



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

146 

 
 

ʈʠʩ.1. ʆʙʱʠʡ ʚʠʜ ʉʆʋ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ 2021-2022 ʛʦʜʫ ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʦʚʦʡ  ʧʨʘʢʪʠʢʝ ʙʳʣʠ  ʚʳʧʦʣʥʝʥʳ 

ʨʘʙʦʪʳ ʧʦ ʩʪʝʥʜʦʚʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʞʠʜʢʦʩʪʠ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʤʝʪʦʜʦʤ ʠʤʠʪʘʮʠʠ ʧʦʨʪʘ ɻʈʇ  ʜʣʷ ʦʮʝʥʢʠ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ. 

Annotation 

In 2021-2022, for the first time in Russia and world practice, work was carried out 

on bench testing of technologies for tracing fluid flows in horizontal wells by simulating a 

hydraulic fracturing port to assess the metrological accuracy of the technology. 
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ʄʥʦʛʦʩʪʘʜʠʡʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ (ʄɻʈʇ) ʚ ʩʢʚʘʞʠʥʘʭ ʜʣʷ 

ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ  ʩ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ.  ʕʪʦ ʦʜʥʘ ʠʟ 

ʥʝʤʥʦʛʠʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ,  ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʦʡ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʈʀɿ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʪʚʦʣʦʚ ʠ ʦʮʝʥʢʘ 

ʛʝʦʤʝʪʨʠʠ ʪʨʝʱʠʥ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʪʝʭʥʦʣʦʛʠʠ ʄɻʈʇ.  

ʅʝʩʢʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ  ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʧʦ 

ʪʨʘʩʩʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʪʨʘʩʩʝʨʥʳʤ 

ʤʦʥʠʪʦʨʠʥʛʦʤ, ʤʘʨʢʝʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠʣʠ ʤʦʥʠʪʦʨʠʥʛʦʤ ʧʨʦʬʠʣʷ ʧʨʠʪʦʢʘ 

ʪʨʘʩʩʠʨʫʶʱʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ. 

ʊʨʘʩʩʝʨʥʳʡ ʤʝʪʦʜ  ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʤʝʪʦʜʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʘʩʩʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʟʤʝʱʝʥʦ ʧʣʘʩʪʝ ʠʣʠ ʥʘ ʩʪʝʥʢʝ ʩʢʚʘʞʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ  

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʛʝʦʤʝʪʨʠʠ ʩʢʚʘʞʠʥ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʥʳʝ 

ʨʘʩʭʦʜʦʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

 

ʈʠʩ. 1. ɺʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʨʘʩʩʝʨʘ ʚ ʤʥʦʛʦʩʪʚʦʣʴʥʦʡ ʩʢʚʘʞʠʥʝ  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʤʝʩʪʠʪʴ ʪʨʘʩʩʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʚ ʩʢʚʘʞʠʥʝ ʠʣʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ 

(ʇɿʉ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠʟ ʩʢʚʘʞʠʥʳ ʚʳʥʦʩʠʣ ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʨʘʩʩʝʨʘʤʠ ʧʦʪʦʢʠ  ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ ʠ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʩʦʩʪʘʚʝ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʪʨʘʩʩʝʨʦʚ ʚ ʇɿʉ ʩʢʚʘʞʠʥʳ: 

- ʇʦʜʘʯʘ ʪʨʘʩʩʝʨʘ ʚ ʛʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ɻʈʇ; 

- ʅʘʥʝʩʝʥʠʝ ʪʨʘʩʩʝʨʘ ʥʘ ʧʨʦʧʘʥʪ; 

- ʋʩʪʘʥʦʚʢʘ ʚ ʢʦʤʧʦʥʦʚʢʝ ʭʚʦʩʪʦʚʠʢʘ ʢʦʥʪʝʡʥʝʨʘ ʩ ʪʨʘʩʩʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ. 
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ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʚʳʥʝʩʝʥʥʦʛʦ ʪʨʘʩʩʝʨʘ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʝʙʠʪʦʚ  ʫʯʘʩʪʢʦʚ ɻʉ. 

 

 

ʈʠʩ. 2.  ɻʨʘʬʠʢ ʜʝʙʠʪʘ ʥʝʬʪʠ ʠ ʚʦʜʳ ʧʦ ʢʘʞʜʦʤʫ ʧʦʨʪʫ ʠ ʩʫʤʤʘʨʥʦ ʜʣʷ ʩʢʚʘʞʠʥʳ ʩ ʄɻʈʇ 

 

ʊʨʘʩʩʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ ʠ ʪʝʭʥʦʣʦʛʠʷ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʅʇʆ ʉʧʝʢʪʨè (www.npospectr.com), ʜʦʯʝʨʥʝʛʦ 

ʦʙʱʝʩʪʚʘ ʆʆʆ çʇʅʇ-ʉʝʨʚʠʩè, ʙʳʣʠ ʩʦʟʜʘʥʳ ʨʘʩʪʚʦʨʠʤʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʦʩʥʦʚʳ 

(ʤʘʪʨʠʮʳ) ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʩʪʚʦʨʝʥʠʷ. ʈʘʩʪʚʦʨʠʤʘʷ ʦʩʥʦʚʘ ʧʦʟʚʦʣʷʝʪ  

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʨʘʩʩʝʨʘ ʚ ʩʢʚʘʞʠʥʝ ʩʦ ʩʨʦʢʦʤ ʞʠʟʥʠ ʙʦʣʝʝ 5 ʣʝʪ.   

ɺ ʢʘʯʝʩʪʚʝ ʪʨʘʩʩʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʛʨʘʥʫʣʳ ʧʣʘʩʪʠʢʘ (ʨʘʟʤʝʨʦʤ 1-5 

ʤʢʤ) ʦʢʨʘʰʝʥʥʳʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤʠ ʮʚʝʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʪʪʝʥʢʦʚ. ɼʘʥʥʳʝ 

ʤʠʢʨʦʛʨʘʥʫʣʳ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʨʘʩʪʚʦʨʠʤʦʡ ʦʩʥʦʚʦʡ.  ʇʦʤʝʱʝʥʥʳʝ ʚ ʨʘʩʪʚʦʨʠʤʳʝ 

ʤʘʪʨʠʮʳ ʤʠʢʨʦʛʨʘʥʫʣʳ ʪʨʘʩʩʝʨʘ ʧʦʩʪʫʧʘʶʪ ʚ ʦʤʳʚʘʶʱʠʡ ʪʨʘʩʩʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ 

ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʫʜʝʨʞʠʚʘʶʱʝʡ ʠʭ 

ʤʘʪʨʠʮʳ.  

 

http://www.npospectr.com/
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ʈʠʩ. 3. ʌʠʣʴʪʨʘʮʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʜʙʦʨʘ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʥʦʚʳ 

ʪʨʘʩʩʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 

ɽʩʣʠ ʦʪʦʙʨʘʪʴ ʧʨʦʙʫ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʢʦʥʪʘʢʪ ʩ ʪʨʘʩʩʠʨʫʶʱʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʪʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʨʘʩʩʝʨʘ ʠ ʝʛʦ ʮʚʝʪʫ (ʦʪʪʝʥʢʫ ʠʣʠ ʩʠʛʥʘʪʫʨʝ) ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʢʘʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʙʳʣ ʢʦʥʪʘʢʪ ʠ ʢʘʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢ ʦʤʳʚʘʣ 

ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ.  

ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʞʠʜʢʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʩ ʋʌ-

ʧʦʜʩʚʝʪʢʦʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ JMicrovision. ɺ ʧʨʦʛʨʘʤʤʝ ʥʘʩʪʨʘʠʚʘʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ çʩʚʝʯʝʥʠʷè ʯʘʩʪʠʮ ʪʨʘʩʩʝʨʘ ʢʘʞʜʦʛʦ ʦʪʪʝʥʢʘ (ʩʠʛʥʘʪʫʨʳ) ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʪʨʘʩʩʝʨʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʤʠʢʨʦʩʢʦʧʘ ʠ ʠʭ 

çʨʘʩʧʦʟʥʘʚʘʥʠʝè, ʪ.ʝ. ʦʪʥʝʩʝʥʠʝ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʛʥʘʪʫʨʝ. ʇʦʜʩʯʠʪʳʚʘʝʪʩʷ ʯʠʩʣʦ 

ʯʘʩʪʠʮ ʢʘʞʜʦʡ ʩʠʛʥʘʪʫʨʳ. 
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ʈʠʩ. 4. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʪʨʘʩʩʝʨʘ ʧʨʦʛʨʘʤʤʥʳʤ ʤʝʪʦʜʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʜʣʷ ʮʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʤʘʨʢʝʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʪʨʘʩʩʝʨʘ. ʊʨʘʩʩʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʦʠʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʤʦʛʫʪ ʨʘʟʣʫʯʘʪʴʩʷ ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʥʦ ʚʩʝʛʜʘ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ, 

ʫʛʣʝʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʦʪʜʘʚʘʪʴ ʚ ʧʦʪʦʢ ʦʤʳʚʘʶʱʝʛʦ ʬʣʶʠʜʘ 

ʤʠʢʨʦʯʘʩʪʠʮʳ ʪʨʘʩʩʝʨʘ.  

 

ʈʠʩ. 5. ʆʙʨʘʟʝʮ ʪʨʘʩʩʝʨʘ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʪʨʫʙʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʦʤʳʚʘʶʱʝʛʦ ʧʦʪʦʢʘ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʝʥʜʝ 

ʇʦ ʧʨʝʜʣʦʞʝʥʠʶ ʢʦʤʧʘʥʠʠ ʆʆʆ çɻʘʟʧʨʦʤʥʝʬʪʴ ʅʊʎè ʩ 03.10.22 ʧʦ 

17.10.22 ʥʘ ʩʪʝʥʜʝ çʋʄʌʀè ʆʆʆ çʅɻʀʊè ʚ ʛ. ʑʝʣʢʦʚʦ ʚʳʧʦʣʥʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʪʨʘʩʩʝʨʦʚ ʢʦʤʧʘʥʠʠ ʆʆʆ çʇʅʇ-ʉʝʨʚʠʩè ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʪʝʨʚʘʣʦʚ 

ʜʨʝʥʠʨʦʚʘʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʤʥʦʛʦʩʪʘʜʠʡʥʳʤ ɻʈʇ. 

ʄʫʣʴʪʠʬʘʟʥʳʡ ʩʪʝʥʜ çʋʄʌʀè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʬʘʟ (ʤʘʩʣʦ+ʚʦʜʘ+ʛʘʟ) ʥʝʟʘʚʠʩʠʤʦ ʥʘ 

ʜʚʝ ʣʠʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʳʝ ʦ ʨʘʩʭʦʜʝ, ʦʙʚʦʜʥʝʥʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʝ ʬʣʶʠʜʘ 
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ʬʠʢʩʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʥʝʧʨʝʨʳʚʥʦ ʚ ʩʠʩʪʝʤʝ ɸʈʄ ʩʪʝʥʜʘ ʥʝʟʘʚʠʩʠʤʦ ʧʦ 

ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʣʠʥʠʠ.  

 

 

ʈʠʩ. 6.  ʄʫʣʴʪʠʬʘʟʥʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʪʝʥʜ  

ʇʨʝʜʩʪʘʚʠʪʝʣʝʤ ʆʆʆ çʇʅʇ-ʉʝʨʚʠʩè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ 8 ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʩʪʘʚʦʢ, ʩʥʘʨʷʞʝʥʥʳʭ ʢʘʩʩʝʪʘʤʠ ʩ ʪʨʘʩʩʝʨʥʳʤʠ  

ʩʠʩʪʝʤʘʤʠ (ʪʨʘʩʩʝʨ+ʢʦʤʧʦʟʠʪʥʳʡ ʢʦʥʪʝʡʥʝʨ). ɺʩʪʘʚʢʠ ʩʦʜʝʨʞʘʣʠ ʤʘʪʨʠʮʳ ʩ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʘ ʚʦʜʫ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʛʘʟ. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ʚʳʭʦʜʝ ʩʪʝʥʜʘ 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʬʣʶʠʜʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʇʅʇ-

ʉʝʨʚʠʩè. 

 

ʈʠʩ. 7.  ʋʩʪʘʥʦʚʢʘ ʪʨʘʩʩʝʨʥʦʡ ʩʠʩʪʝʤʳ (ʥʝʬʪʴ+ʚʦʜʘ+ʛʘʟ) ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʩʪʘʚʢʠ ʩʪʝʥʜʘ 

 

I ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ (ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʦʜʦ- ʠ ʫʛʨʝʚʦʜʦʨʦʜʦʨʝʘʛʠʨʫʶʱʠʭ 

ʪʨʘʩʩʝʨʦʚ) 

ʇʝʨʚʳʡ ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʦʷʣ ʠʟ 5-ʪʠ ʮʠʢʣʦʚ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʳʭ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʣʠʥʠʠ ʧʦʜʘʚʘʣʠʩʴ ʩʤʝʩʠ ʠʟ ʚʦʜʳ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ 

ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʩ ʜʚʫʢʨʘʪʥʳʤ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʚʳʭʦʜʝ ʩʪʝʥʜʘ (ʯʝʨʝʟ 4 ʯʘʩʘ ʠ 
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ʯʝʨʝʟ 2 ʯʘʩʘ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʤʳʚʢʠ ʩʤʝʩʴʶ ʚʦʜʳ ʠ ʤʘʩʣʘ. ɼʘʥʥʳʝ ʦʙ ʦʙʱʝʤ 

ʨʘʩʭʦʜʝ ʩʤʝʩʠ ʯʝʨʝʟ ʩʪʝʥʜ ʠ ʦʙʱʝʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʤʝʩʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʤʝʩʝʡ 1-ʛʦ ʵʪʘʧʘ. 

ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨ I ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ 

1 ʅʦʤʝʨ ʤʠʥʠ-ʮʠʢʣʘ 1 2 3 4 5 

2 ɼʘʪʘ 03.10.22 04.10.22 05.10.22 06.10.22 07.10.22 

3 

ʉʨʝʜʥʷʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ 

ʩʤʝʩʠ, % 66,75 79,39 79,55 29,81 29,76 

4 

ʉʨʝʜʥʠʡ ʦʙʲʝʤʥʳʡ 

ʨʘʩʭʦʜ ʩʤʝʩʠ, ʤ3/ʯ 0,1507 0,2020 0,2013 0,2019 0,2007 

 

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 10 ʧʨʦʙ.  

ɸʥʘʣʠʟ ʧʨʦʙ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʘʩʩʝʨʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ 

(ʚʦʜʘ/ʤʘʩʣʦ) ʞʠʜʢʦʩʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʢʘʞʜʫʶ ʣʠʥʠʶ ʩʪʝʥʜʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʢʘʞʜʦʤ ʤʠʥʠʮʠʢʣʝ ʚʩʪʘʚʢʘʭ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʧʨʠʪʦʢʘ ʧʦ ʢʘʞʜʦʡ ʚʩʪʘʚʢʝ (ʪʘʙʣʠʮʘ 3): 

ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 1-ʛʦ ʵʪʘʧʘ ʠʩʧʳʪʘʥʠʡ (ʮʠʢʣ 3). 

 

ʈʠʩ. 8.  ʈʘʩʭʦʜ ʞʠʜʢʦʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʥʠʡ ʩʪʝʥʜʘ 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʞʠʜʢʦʩʪʠ ʧʨʦʢʘʯʘʥʥʦʡ ʯʝʨʝʟ 

ʪʨʘʩʩʠʨʫʶʱʠʡ ʚʩʪʘʚʢʠ ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʩ ʧʦʢʘʟʘʥʠʝʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ 

ʩʪʝʥʜʘ ʠ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʦʛʨʝʰʥʦʩʪʠ.  

 

 

ʈʠʩ.9.  ɸʥʘʣʠʟ ʧʦʛʨʝʰʥʦʩʪʠ 

 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʨʘʩʯʝʪʫ ʦʙʚʦʜʝʥʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ (ʮʠʢʣ 3): ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʩʩʝʨʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʢʘʟʘʥʠʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ: 
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ʈʠʩ. 10. ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʞʠʜʢʦʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʦʢʘʟʘʥʠʡ ʩʪʝʥʜʘ 

ʈʘʩʩʯʠʪʘʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʧʨʠʙʦʨʥʳʤè ʤʝʪʦʜʦʤ 

ʠʟʤʝʨʝʥʠʷ: 

 

ʈʠʩ. 11.  ʆʙʚʦʜʥʝʥʥʦʩʪʴ. ɸʥʘʣʠʟ ʧʦʛʨʝʰʥʦʩʪʠ 
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ɺʳʩʦʢʘʷ, ʚ 100%, ʧʦʛʨʝʰʥʦʩʪʴ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʚ ʤʠʥʠʮʠʢʣʝ ˉ4 (ʮʠʢʣ 3) ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʘʷ  ʦʰʠʙʢʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʦʜʳ ʤʝʞʜʫ ʚʩʪʘʚʢʘʤʠ. ɺʤʝʩʪʦ 0 ʧʦʢʘʟʘʥʘ 

ʦʙʚʦʜʥʝʥʥʦʩʪʴ 10%, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʘ ʦ 100% ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ. ʊʘʢʞʝ ʚ ʤʠʥʠʮʠʢʣʝ 2 (ʮʠʢʣ 3) ʚʤʝʩʪʦ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʚ 5% ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʚ 10%, ʯʪʦ ʪʦʞʝ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʨʘʚʠʣʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʘ ʦ 100% 

ʧʦʛʨʝʰʥʦʩʪʠ.  

  

ʆʩʦʙʝʥʥʦʩʪʴ ʠʩʯʠʩʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʠʩʪʠʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʙʣʠʟʢʠʭ ʢ  0 ʪʘʢʦʚʘ, ʯʪʦ ʜʘʝʪ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʜʝʩʷʪʢʠ ʧʨʦʮʝʥʪʦʚ ʜʘʞʝ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʘʙʩʦʣʶʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ, ʘ ʧʨʠ ʥʫʣʝʚʦʤ ʠʩʪʠʥʥʦʤ ʟʥʘʯʝʥʠʠ ʣʶʙʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 100%. ʅʘʧʨʠʤʝʨ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ 4 ʤʠʥʠʮʠʢʣʝ, ʝʩʣʠ ʙʳ 

ʚʦ ʚʩʪʘʚʢʫ ʧʦʜʘʚʘʣʩʷ ʭʦʪʷ ʙʳ ʥʠʯʪʦʞʥʳʡ ʤʠʣʣʠʣʠʪʨ ʤʘʩʣʘ, ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʥʠʪʩʷ ʩʦ 100% ʥʘ 9,9999%, ʪ.ʝ. ʫʤʝʥʴʰʠʪʩʷ ʬʘʢʪʠʯʝʩʢʠ  ʚ 10 ʨʘʟ. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ  ʦʙʚʦʜʥʝʥʥʦʩʪʠ, ʣʶʙʦʝ, ʜʘʞʝ ʩʘʤʦʝ ʥʠʯʪʦʞʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ 0 ʧʨʠʚʦʜʠʪ ʢ 100% ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ.   

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʙʳʣʘ 

ʧʨʠʥʷʪʘ  - ʧʨʠʚʝʜʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʦʨʤʠʨʫʝʪʩʷ ʢ ʜʠʘʧʘʟʦʥʫ ʰʢʘʣʳ (ʘʙʩʦʣʶʪʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ/ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ) ʠ ʧʦʢʘʟʳʚʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ 

ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʠ ʧʦʵʪʦʤʫ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʙʳʣʘ ʜʘʥʘ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ. 

 

II ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ (ʪʝʩʪʠʨʦʚʘʥʠʝ ʛʘʟʦʨʝʘʛʠʨʫʶʱʠʭ ʪʨʘʩʩʝʨʦʚ) 

ɺʪʦʨʦʡ ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʦʷʣ ʪʘʢʞʝ ʠʟ 5-ʪʠ ʤʠʥʠʮʠʢʣʦʚ, ʚ ʪʝʯʝʥʠʠ 

ʢʦʪʦʨʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4 ʯʘʩʦʚ ʚ ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʣʠʥʠʠ ʧʦʜʘʚʘʣʘʩʴ ʚʦʜʘ. ɿʘʪʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʪʝʯʝʥʠʠ 2-ʭ ʯʘʩʦʚ ʚ ʦʜʥʫ ʠʟ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʠʥʠʡ ʧʦʜʘʚʘʣʩʷ 

ʚʦʟʜʫʭ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʩʭʦʜʦʤ. ɼʘʥʥʳʝ ʦʙ ʦʙʱʝʤ ʨʘʩʭʦʜʝ ʩʤʝʩʠ ʠ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʩʪʝʥʜ ʠ ʦʙʱʝʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʤʝʩʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 2. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʤʝʩʝʡ 2-ʛʦ ʵʪʘʧʘ. 

ˉ ʧ/ʧ ʇʘʨʘʤʝʪʨ II ʵʪʘʧ ʠʩʧʳʪʘʥʠʡ 

1 ʅʦʤʝʨ ʤʠʥʠ-ʮʠʢʣʘ 1 2 3 4 5 

2 ɼʘʪʘ 11.10.22 12.10.22 13.10.22 14.10.22 17.10.22 

3 ʉʨʝʜʥʷʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʩʤʝʩʠ, % 100,00 100,00 100,00 100,00 100,00 

 4 

ʉʨʝʜʥʠʡ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ 

ʩʤʝʩʠ, ʤ3/ʯ (4 ʯʘʩʘ) 0,1904 0,1913 0,1755 0,2005 0,1900 

 

ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 10 ʧʨʦʙ.  
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ɸʥʘʣʠʟ ʧʨʦʙ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʘʩʩʝʨʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ 

(ʚʦʜʘ /ʛʘʟ) ʞʠʜʢʦʩʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʢʘʞʜʫʶ ʣʠʥʠʶ ʩʪʝʥʜʘ. 

   

 

ʈʠʩ.12.  ʈʘʩʭʦʜ ʞʠʜʢʦʩʪʠ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʥʠʡ ʩʪʝʥʜʘ 

 

 

ʈʠʩ.13.  ʈʘʩʭʦʜ ʞʠʜʢʦʩʪʠ. ɸʥʘʣʠʟ ʧʦʛʨʝʰʥʦʩʪʠ 
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ʊʘʙʣʠʮʘ 3. ʈʘʩʭʦʜ ʛʘʟʘ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʦʢʘʟʘʥʠʡ ʩʪʝʥʜʘ 

ʄʠʥʠʮʠʢʣ ʅʦʤʝʨ ʧʦ ʧʦʨʷʜʢʫ 

ʅʦʤʝʨ ʚʩʪʘʚʢʠ ʚ 

ʠʩʧʪrʘʪʝʣʴʥʦʡ 

ʣʠʥʠʠ ʩ ʛʘʟʦʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʛʘʟʦʚʦʛʦ ʪʨʘʩʩʝʨʘ, 

ʝʜ 

ʆʙʲʝʤ ʛʘʟʘ ʚ ʉʋ 

ʧʦ ʜʘʥʥʳʤ ʩʪʝʥʜʘ, 

ʤ3/ʯʘʩ 

1 
1 3 6 2,28 

2   0 0 

2 
3 3 1 2,0186 

4   0 0 

3 
5 2 18 4,963 

6   0 0 

4 
7 7 33 11,9958 

8   0 0 

5 
9 1 600 25,1103 

10   0 0 

 

 

 

ʈʠʩ.14.  ʈʘʩʭʦʜ ʛʘʟʘ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʘʩʩʝʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʥʠʡ ʩʪʝʥʜʘ 

ʆʪʜʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ 2-ʤ ʤʠʥʠʮʠʢʣʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʚʩʪʘʚʢʠ ˉ3 ʠ ˉ5, ʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ 
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ʧʨʠʪʦʢʘ ʚʦ 2-ʤ ʤʠʥʠʮʠʢʣʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʦʙ 

ʩʪʦʨʦʥʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʩʦʟʜʘʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʤʝʭʠ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 

ʤʘʨʢʝʨʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ  

1. ɺ 2021-2022 ʛʦʜʫ ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʦʚʦʡ  ʧʨʘʢʪʠʢʝ ʙʳʣʠ  

ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʪʝʥʜʦʚʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ 

ʞʠʜʢʦʩʪʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʤʝʪʦʜʦʤ ʠʤʠʪʘʮʠʠ ʧʦʨʪʘ ɻʈʇ  ʜʣʷ ʦʮʝʥʢʠ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ;  

2. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʘʥʠʠ çʇʅʇ-ʉʝʨʚʠʩè ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʞʠʜʢʦʩʪʝʡ ʪʨʘʩʩʝʨʥʳʤ ʤʝʪʦʜʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʚ ʩʢʚʘʞʠʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩ ʪʦʯʥʦʩʪʴʶ ʩʦʠʟʤʝʨʠʤʦʡ ʩ ʧʦʣʫʯʘʝʤʦʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʤʦʱʴʶ ʨʘʩʭʦʜʦʤʝʨʦʚ ʠ ʤʘʩʩʦʤʝʨʦʚ. 

 

 

ʋɼʂ 622.276 

 

ɸʅɸʃʀɿ ʉʇʆʉʆɹʆɺ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ 

ɻʀɼʈɸʊʆʆɹʈɸɿʆɺɸʅʀʗ ʉ ʇʆʄʆʑʔʖ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ASPEN HYSYS ʅɸ ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ, 

ʈɸʉʇʆʃʆɾɽʅʅʓʍ ɺ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

ʊ.ɺ. ʄʘʨʪʳʥʦʚʘ 

ɻʠʧʨʦʚʦʩʪʦʢʥʝʬʪʴ 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Aspen HYSYS ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʠʜʨʘʪʳ, ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʦʜʙʦʨ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ 

 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʩʣʦʞʥʷʶʱʠʭ ʠʭ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ʂ ʦʩʥʦʚʥʳʤ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʝʦʛʨʘʬʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʩʫʨʦʚʦʤ ʢʣʠʤʘʪʝ, ʥʘʣʠʯʠʝ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʢʣʘʜʳʚʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʠ ʣʝʜʷʥʳʭ ʧʨʦʙʦʢ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʝʚʝʨʘ.  
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ɻʠʜʨʘʪʳ 

ɻʠʜʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʣʝʢʫʣʳ ʛʘʟʘ 

ʚʢʣʶʯʘʶʪʩʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʚʦʜʳ, ʦʙʨʘʟʫʷ ʪʚʝʨʜʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʧʦʭʦʞʠʝ ʥʘ ʣʝʜ. 

ʂ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʦʪʥʦʩʷʪʩʷ:  

1. ɺʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʠʜʨʘʪʦʦʙʨʘʟʫʶʱʠʝ ʚʝʱʝʩʪʚʘ (ʛʘʟʳ) ʤʦʛʫʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʚʦʜʳ.  

2. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

2. ʅʘʣʠʯʠʝ ʛʠʜʨʘʪʦʦʙʨʘʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ï ʤʝʪʘʥʘ, ʵʪʘʥʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʜʨ. 

3. ʅʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ 

ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʘʪʦʚ ʚʦʟʤʦʞʥʦ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʠ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥ, 

ʰʣʝʡʬʘʭ ʠ ʢʦʣʣʝʢʪʦʨʘʭ, ʫʩʪʘʥʦʚʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ, ʛʦʣʦʚʥʳʭ ʫʯʘʩʪʢʘʭ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ, 

ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʳʭ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘʭ, ʫʩʪʘʥʦʚʢʘʭ ʟʘʚʦʜʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʛʘʟʘ.  

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʜʦʙʳʯʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʢ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ï ʧʨʠʤʝʥʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ 

ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ ʠ ʛʘʟʘ, ʜʝʣʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʘʪʦʚ ʤʝʥʝʝ ʚʝʨʦʷʪʥʳʤ; 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ï ʧʦʜʜʝʨʞʘʥʠʝ ʙʝʟʛʠʜʨʘʪʥʳʭ ʨʝʞʠʤʦʚ ï ʵʪʦ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ;  ʠ 

ʬʠʟʠʯʝʩʢʠʝ (ʙʝʟʠʥʛʠʙʠʪʦʨʥʳʝ) ï ʪʝʧʣʦʚʳʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ (ʘʢʫʩʪʠʯʝʩʢʠʝ).   

ʂ ʤʝʭʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʢʨʝʙʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʛʠʜʨʘʪʦʚ ʠʟ ʩʠʩʪʝʤʳ. 

ʋʜʘʣʝʥʠʝ ʚʦʜʳ ʠʟ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʦʪʩʪʦʡʥʠʢʦʚ ʠ ʩʝʧʘʨʘʪʦʨʦʚ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ.  

ɺʳʙʦʨ ʤʝʪʦʜʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ Aspen Hysys ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʛʠʙʠʪʦʨʘ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ï 

ʤʝʪʦʜ ʧʦʜʦʛʨʝʚʘ ʠ ʤʝʪʦʜ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
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ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ.  

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ X, 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʟʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ.  

ʇʦ ʫʩʣʦʚʠʷʤ ʢʦʤʬʦʨʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ.  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʇʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʝʬʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʦʯʝʥʴ ʪʷʞʝʣʳʤ 

(ʙʠʪʫʤʠʥʦʟʥʳʤ), ʚʷʟʢʠʤ, ʤʘʣʦʩʝʨʥʠʩʪʳʤ, ʤʘʣʦʧʘʨʘʬʠʥʠʩʪʳʤ, ʩʤʦʣʠʩʪʳʤ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʝʪʣʳʭ ʬʨʘʢʮʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʩʪʳʚʘʥʠʷ ʤʠʥʫʩ 21 
0
ʉ.  

ɼʦʙʳʚʘʝʤʘʷ ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʝʡ ʙʦʣʴʰʝʤʫ ʧʨʦʮʝʩʩʫ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ. 

ʄʦʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʠ ʛʘʟʦʚ, ʚʳʜʝʣʠʚʰʠʭʩʷ ʠʟ ʥʝʬʪʠ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ ʨʘʟʛʘʟʠʨʦʚʘʥʠʠ: ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï 0,23 %, ʘʟʦʪʘ+ʨʝʜʢʠʝ ï 0,56 %, 

ʤʝʪʘʥʘ ï 89,87 %, ʵʪʘʥʘ ï 4,02 %, ʧʨʦʧʘʥʘ ï 0,85 %, ʙʫʪʘʥʦʚ ï 0,51 %, ʧʝʥʪʘʥʦʚ ï 

0,12 %, ʚʳʩʰʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʉ6 + ʚʳʩʰʠʝ) ï 3,84 %. 

ɻʘʟ ʷʚʣʷʝʪʩʷ ʣʝʛʢʠʤ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 17,147 ʢʛ/ʢʤʦʣʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʝʪʘʥʦʚʦʛʦ ʩʦʩʪʘʚʘ.  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʪ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʜʦ ʋʇʅɻ 

ʅʝʬʪʝʛʘʟʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ ʦʪ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʧʦʩʪʫʧʘʝʪ ʥʘ ʋʇʅɻ ʧʦ 

ʜʚʫʭʪʨʫʙʥʦʡ ʩʠʩʪʝʤʝ. ʆʜʠʥ ʢʦʣʣʝʢʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʩʦ 

ʩʢʚʘʞʠʥ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʜʦʙʳʯʠ. ɺʪʦʨʦʡ ʢʦʣʣʝʢʪʦʨ ï ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʘ ʚʦʜʦʥʝʬʪʝʛʘʟʦʚʦʡ ʵʤʫʣʴʩʠʠ ʧʨʠ ʬʦʥʪʘʥʥʦʤ ʩʧʦʩʦʙʝ ʜʦʙʳʯʠ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 

ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʙʦʨʘ ʧʨʦʜʫʢʮʠʠ ʩ ʢʫʩʪʦʚ ˉˉ1, 2, 3 ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍ 

 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Aspen Hysys 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʨʘʩʯʝʪʥʳʭ ʧʘʢʝʪʘ: ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ 
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ʪʨʘʥʩʧʦʨʪʘ ï Peng-Robinson, ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ï CPA, 

ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʧʘʢʝʪ ʫʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʛʠʙʠʪʦʨʘ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʩʨʝʜʳ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʦʤʧʦʥʝʥʪʥʳʝ ʩʦʩʪʘʚʳ 

ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʨʦʚʥʠ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʚʦʜʳ, ʫʩʪʴʝʚʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ), ʧʨʦʬʠʣʠ ʪʨʘʩʩ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʜʠʘʤʝʪʨʳ ʠ ʜʣʠʥʳ 

ʚʳʢʠʜʥʳʭ ʠ ʩʙʦʨʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʤʘʪʝʨʠʘʣ ʠ ʪʦʣʱʠʥʫ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʩʧʦʩʦʙ 

ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʚʦʟʜʫʭʘ ʠʣʠ ʛʨʫʥʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʦʢʣʘʜʢʠ, ʪʠʧ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʛʨʫʥʪʘ, ʜʘʚʣʝʥʠʝ ʚ 

ʢʦʥʮʝ ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ (ʥʘ ʚʭʦʜʝ ʋʇʅɻ).  

 

ɸʥʘʣʠʟ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Aspen Hysys 

ʇʨʠ ʜʘʚʣʝʥʠʠ ʥʘ ʚʭʦʜʝ ʋʇʅɻ 5,493 ʄʇʘ (ʠʟʙ.), ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʝʛʘʟʦʚʦʜʥʦʡ 

ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʣʶʩ 8,36 
0
ʉ (ʩʤ. ʨʠʩ. 2). 

 

 

 

ʈʠʩ. 3. ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘ ʋʇʅɻ 

 

Aspen Hysys ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʣʶʩ 10,99 
0
ʉ (ʩʤ. ʨʠʩ. 3), ʪʝʤʧʝʨʘʪʫʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʪʦʢʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɻʘʨʘʥʪʠʝʡ 

ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʪʦʢʘ ʠ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 1-2 
0
ʉ.   

 



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

 

163 

 

ʈʠʩ. 4. ʇʘʨʘʤʝʪʨʳ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʋʇʅɻ 

 

ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ (100 %-ʦʛʦ ʤʝʪʘʥʦʣʘ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʛʠʜʨʘʪʳ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 8316,8 ʢʛ/ʯ 100 % -ʦʛʦ ʤʝʪʘʥʦʣʘ 

(ʩʤ. ʨʠʩ. 4). 

 

 

ʈʠʩ. 5. ʅʝʦʙʭʦʜʠʤʳʡ ʨʘʩʭʦʜ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ 

 

ʇʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ 95 %-ʳʡ ʤʝʪʘʥʦʣ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʠʩʪʝʤʫ 9000 ʢʛ/ʯ 95 %-ʦʛʦ ʤʝʪʘʥʦʣʘ (ʥʘ ʢʘʞʜʳʡ ʢʫʩʪ ʧʦ 3000 

ʢʛ/ʯ), ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʩʦʩʪʘʚʠʣʘ ʧʣʶʩ 10,3 
0
ʉ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʣʶʩ 8,3 
0
ʉ. ʅʝʦʙʭʦʜʠʤʘʷ ʨʘʟʥʠʮʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʪʦʢʘ ʠ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 1-2 
0
ʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʮʝʩʩʦʚ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʦ ʚʩʝʡ ʩʭʝʤʝ ʩʙʦʨʘ ʦʪ 

ʢʫʩʪʦʚ ˉ1,2,3 (ʩʤ. ʨʠʩ. 5). 
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ʈʠʩ. 6. ʇʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ 

 

ʄʝʪʦʜ ʧʦʜʦʛʨʝʚʘ ʠ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʛʠʜʨʘʪʳ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʧʦ ʚʩʝʡ ʪʨʘʩʩʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʤʝʥʴʰʠʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʜʦ 2,694 ʄʇʘ (ʠʟʙ.), ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʪʦʢʘ ʧʨʠ 

ʵʪʦʤ ʙʫʜʝʪ ʨʘʚʥʘ 8,340 
0
ʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ï 4,656 

0
ʉ, ʨʘʟʥʠʮʘ ʚ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 2 
0
ʉ, ʛʠʜʨʘʪʳ ʥʝ ʦʙʨʘʟʫʶʪʩʷ (ʩʤ. ʨʠʩ. 6).  

ʅʦ ʧʨʠ ʵʪʦʤ ʥʝ ʭʚʘʪʘʝʪ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʋʇʅɻ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ 

ʤʫʣʴʪʠʬʘʟʥʦʛʦ ʥʘʩʦʩʘ (ʄʌʅ). ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Aspen Hysys ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʦʣʴʢʦ ʦʜʥʦʬʘʟʥʦʛʦ ʥʘʩʦʩʘ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʩʯʝʪʝ 

ʙʫʜʝʪ ʥʝ ʢʦʨʨʝʢʪʥʳʤ, ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʘʪʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 
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ʥʘʩʦʩʘ ʙʫʜʝʪ ʥʝʜʦʩʪʦʚʝʨʥʦʡ.  

 

ʈʠʩ. 7. ʇʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʘʚʣʝʥʠʷ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʛʠʜʨʘʪʳ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʩʦʩʪʘʚʣʷʣʘ ʧʣʶʩ 12,6 
0
ʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʳʭʦʜʝ ʩ ʢʫʩʪʦʚʳʭ 

ʧʣʦʱʘʜʦʢ 1 ʠ 2 ï ʧʣʶʩ 17 
0
ʉ, ʥʘ ʚʳʭʦʜʝ ʩ ʢʫʩʪʦʚʦʡ ʧʣʦʱʘʜʢʠ 3 ï ʧʣʶʩ 13 

0
ʉ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʧʦʪʦʢʝ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʩʦʩʪʘʚʠʪ ʧʣʶʩ 10,997 
0
ʉ. ʈʘʟʥʠʮʘ ʚ ʪʝʤʧʝʨʘʪʫʨʘʭ - 1,593 

0
ʉ, 

ʛʠʜʨʘʪʳ ʥʝ ʦʙʨʘʟʫʶʪʩʷ (ʩʤ. ʨʠʩ. 7). 
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ʈʠʩ. 8. ʇʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʋʇʅɻ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʨʝʙʫʶʪʩʷ ʤʠʥʠʤʫʤ 3 ʧʝʯʠ (ʧʦ ʦʜʥʦʡ ʥʘ 

ʢʘʞʜʳʡ ʢʫʩʪ) ʠ ʪʦʧʣʠʚʦ ʜʣʷ ʥʠʭ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʠʟ ʩʚʦʝʡ ʞʝ 

ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʠʪʦʛʠ 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Aspen Hysys ʧʦʟʚʦʣʷʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʩʙʦʨʘ 

ʠ ʪʨʘʥʩʧʦʨʪʘ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʠ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ, ʨʠʩʢʠ ʚʳʭʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ 

ʟʘʢʫʧʦʨʠʚʘʥʠʷ ʛʠʜʨʘʪʘʤʠ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʛʠʙʠʪʦʨʳ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʪʘʥʦʣ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʥʛʠʙʠʪʦʨʘʤʠ, ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʤʝʨʟʘʥʠʷ ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ.   

ɺʩʝ ʪʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘ ʧʦ ʙʦʨʴʙʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʘʪʦʚ ʜʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʥʦ ʚʳʙʦʨ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ.  
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ʂɸʂ ʀʅʉʊʈʋʄɽʅʊɸ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʕʂʉʇʃʋɸʊɸʎʀʀ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ɸ.ɸ. ʄʘʨʯʝʥʢʦ, ʄ.ɸ. ʐʝʡʢʠʥʘ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʘʤʘʨʘ, ʈʦʩʩʠʷ, wmsheikinam@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ 

ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ 

ʧʦʩʪʫʧʣʝʥʠʷ ʙʘʣʣʘʩʪʥʦʡ ʚʦʜʳ ʥʘ ʢʦʥʮʝʚʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʱʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʚʦʜʥʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ, ʨʘʥʥʠʡ ʩʙʨʦʩ ʚʦʜʳ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ, 

ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ.  

 

ʇʨʦʙʣʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʥʝʬʪʝʜʦʙʳʯʠ ʥʘ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʪʘʨʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʘʝʪ 

ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʨʘʙʦʪʫ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʪʨʝʙʫʶʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʰʝʥʠʡ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʩʦʜʝʨʞʘʥʠʷ ʙʘʣʣʘʩʪʥʦʡ ʚʦʜʳ ʚ ʞʠʜʢʦʩʪʠ, ʧʦʩʪʫʧʘʶʱʝʡ 

ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 3-4 ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ ʠ ʜʦʞʠʤʥʳʝ ʥʘʩʦʩʥʳʝ 

ʩʪʘʥʮʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʚʳʰʝʥʠʶ ʧʨʦʝʢʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ 

ʟʘʪʨʫʜʥʝʥʠʷ:  

- ʦʩʪʘʥʦʚʢʘ ʬʦʥʜʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʩʙʨʦʩʘ ʚʦʜʳ (ʋʇʉɺ); 

- ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʨʝʘʛʝʥʪʘ.  

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ. 

 ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ 

ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ, ʚʝʨʥʳʤ ʨʝʰʝʥʠʝʤ 

ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʨʦʩ ʙʘʣʣʘʩʪʥʦʡ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʤʢʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʜʣʷ ʵʪʦʛʦ ʚʳʩʪʫʧʘʶʪ 

ʫʩʪʘʥʦʚʢʠ ʨʘʥʥʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ (ʋʈʇʉɺ) ʠ ʪʨʫʙʥʳʝ 
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ʚʦʜʦʦʪʜʝʣʠʪʝʣʠ (ʊɺʆ). ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʘʨʠʘʥʪʦʚ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ.  

 ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʋʈʇʉɺ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ɹʘʨʩʫʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʦʤʧʘʥʠʝʡ ʆʆʆ çʈʅ-ʇʫʨʥʝʬʪʝʛʘʟè [1], 

ʛʜʝ ʙʳʣ ʚʳʜʝʣʝʥ ʨʷʜ ʫʯʘʩʪʢʦʚ ʩ ʧʝʨʝʛʨʫʞʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʧʨʦʙʣʝʤʦʡ 

ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦ ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ. ʅʘ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʙʳʣʘ ʨʘʟʤʝʱʝʥʘ 

ʫʩʪʘʥʦʚʢʘ ʨʘʥʥʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ (ʋʈʇʉɺ-5000) [2]. ʈʘʩʯʸʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʝʛʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ, ʘ ʧʨʦʚʝʜʝʥʥʳʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʚʝʨʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʈʇʉɺ ʠ ʊɺʆ ʦʩʣʦʞʥʷʝʪʩʷ ʚʳʩʦʢʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ 

ʚʣʦʞʝʥʠʷʤʠ ʠ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ 2020-ʤ ʛʦʜʫ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʦʙʠʣʴʥʦʝ 

ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʄʋʇʉɺ, ʋʈʇʉɺ-ʄ). ɼʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʜʚʫʢʨʘʪʥʦ ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ.  

 ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʧʦʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʝʨʚʦʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʄʋʇʉɺ ʥʘ ʅʫʨʢʝʝʚʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ 2022-ʤ ʛʦʜʫ [3]. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʥʷʣʘ 9 ʤʝʩʷʮʝʚ ʚ 

ʨʘʤʢʘʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʘ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʦʟʦʙʥʦʚʠʪʴ 

ʜʦʙʳʯʫ ʥʝʬʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʦʙʲʝʤʝ ʙʦʣʝʝ 100 ʪʦʥʥ ʚ ʩʫʪʢʠ. ɹʳʣʠ ʩʥʷʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ, ʠ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

 ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʩʙʦʨʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʯʘʣʝ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʙʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʥʥʝʛʦ ʩʙʨʦʩʘ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʂʦʤʧʘʥʠʠ ʪʘʢʞʝ ʥʘʯʠʥʘʶʪ ʚʥʝʜʨʷʪʴ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʤʦʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʢʨʘʱʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ 

ʙʘʣʣʘʩʪʥʦʡ ʚʦʜʳ, ʩʥʠʞʘʪʴ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʫʩʢʦʨʷʪʴ ʧʨʦʮʝʩʩʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʥʮʝʚʳʝ 

ʦʙʲʝʢʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʦʩʪʘʥʦʚʢʠ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ.  
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ʆɹʆʉʅʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɻʀɼʈɸɺʃʀʏɽʉʂʆɻʆ ʈɸɿʈʓɺɸ 

ʇʃɸʉʊɸ ɼʃʗ ɺʓʉʆʂʆʇʈʆʅʀʎɸɽʄʓʍ ʂʆʃʃɽʂʊʆʈʆɺ 

ɼ.ɸ. ɼʘʥʠʣʦʚʘ  

ɸʣʴʤʝʪʴʝʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʅʝʬʪʷʥʦʡ ʀʥʩʪʠʪʫʪ 

ʛ. ɸʣʴʤʝʪʴʝʚʩʢ, ʈʦʩʩʠʷ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʦʙʨʘʙʦʪʢʘ ʧʨʠʟʘʙʦʡʥʦʡ 

ʟʦʥʳ, ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʢʦʣʣʝʢʪʦʨ,  ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ, ʞʠʜʢʦʩʪʴ 

ʨʘʟʨʳʚʘ. 

 

ɸʥʥʦʪʘʮʠʷ: ʅʝʬʪʴ ʠ ʛʘʟ ʜʦʙʳʚʘʶʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʝʟʝʨʚʫʘʨʦʚ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ ʧʦʨʠʩʪʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʟʘʧʘʩʦʚ - ʜʦʩʪʠʞʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ (ʂʀʅ) 

ʧʣʘʩʪʘ. 

ʇʨʠʪʦʢ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥ ʩ 

ʧʦʤʦʱʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻʈʇ ʚ ʩʢʚʘʞʠʥʫ 

ʟʘʢʘʯʠʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʨʘʟʨʳʚʘ ʧʦʨʦʜʳ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʟʘʢʘʯʢʝ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪ ʩʦʟʜʘʝʪʩʷ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʘʷ ʪʨʝʱʠʥʘ. ɺ 

ʧʝʩʯʘʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʘ ʠʥʦʛʜʘ ʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ, ʩʦʟʜʘʥʥʘʷ ʪʨʝʱʠʥʘ 

ʨʘʩʢʣʠʥʠʚʘʝʪʩʷ ʧʨʦʧʧʘʥʪʦʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻʈʇ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʧʦʨʦʜʳ ʚʜʦʣʴ ʪʨʝʱʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʠʩʣʦʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʨʝʱʠʥʳ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʚʳʪʨʘʚʣʝʥʥʳʭ ʢʘʥʘʣʦʚ, 

ʦʩʪʘʶʱʠʭʩʷ ʦʪʢʨʳʪʳʤʠ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʪʨʝʱʠʥʳ. 
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Annotation: Oil and gas are extracted from various types of reservoirs. During 

geological time and under the influence of tectonic forces, hydrocarbons are retained in 

sedimentary rocks of different types of porosity located in different parts of the globe. One 

of the main tasks of the development and operation of oil fields is the effective extraction 

of reserves - achieving maximum productivity of wells and the oil recovery coefficient 

(KIN) of the formation. The inflow of the producing well can be significantly increased by 

hydraulic fracturing. During hydraulic fracturing, liquid is pumped into the well at a 

pressure higher than the rock rupture pressure. With further injection of liquid into the 

formation, a highly permeable crack is created. In sand reservoirs, and sometimes in 

carbonate reservoirs, the created crack is wedged by a proppant. When conducting 
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hydraulic fracturing in reservoirs, acid can be used to dissolve the rock along the crack. 

The use of acid increases the permeability of the crack by creating etched channels that 

remain open after the crack is closed. 

ɽʱʝ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʛʠʜʨʦʨʘʟʨʳʚ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʣʩʷ 

ʜʣʷ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ 

ʫʪʝʯʢʘ ʞʠʜʢʦʩʪʠ ʠ ʥʝʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʧʝʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʤʠ 

ʧʣʘʩʪʘʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʟʘʨʦʞʜʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʜʥʦʡ ʧʣʦʩʢʦʡ ʪʨʝʱʠʥʳ, 

ʠʤʝʶʱʝʡ ʜʦʩʪʘʪʦʯʥʫʶ ʰʠʨʠʥʫ, ʯʪʦʙʳ ʚʤʝʩʪʠʪʴ ʬʠʟʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʦʙʲʝʤ 

ʧʨʦʧʧʘʥʪʘ. ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ʪʨʝʱʠʥʳ, ʜʘʞʝ ʙʫʜʫʯʠ ʫʩʧʝʰʥʦ ʩʦʟʜʘʥʘ ʠ 

ʨʘʩʢʣʠʥʝʥʘ, ʙʳʣʘ ʙʳ ʥʝʩʦʚʤʝʩʪʠʤʘ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʜʣʷ ʢʦʣʣʝʢʪʦʨʦʚ 

ʩʦ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʪʦ ʝʩʪʴ, ʚʳʩʦʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ (ʰʠʨʠʥʦʡ). 

ʈʦʣʴ ʛʠʜʨʦʨʘʟʨʳʚʘ ʨʘʩʰʠʨʠʣʘʩʴ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥ ʩʪʘʣ ʦʭʚʘʪʳʚʘʪʴ 

ʩʢʚʘʞʠʥʳ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʚʳʰʝ 50 ʤɼ ʜʣʷ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʠ ʚʳʰʝ 5 ʤɼ ʜʣʷ 

ʛʘʟʦʚʳʭ (ʪʘʙʣ. 2). ʊʘʢʠʝ ʩʢʚʘʞʠʥʳ ʷʚʥʦ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʮʝʚʦʛʦ 

ʵʢʨʘʥʠʨʦʚʘʥʠʷ. ʕʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ 

ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʦʩʚʦʝʥʠʠ ʦʩʥʦʚʥʦʡ ʜʦʣʠ ʩʢʚʘʞʠʥ, ʠ ʦʯʝʚʠʜʝʥ ʜʘʣʴʥʝʡʰʠʡ ʝʝ 

ʧʨʠʨʦʩʪ, ʢʦʪʦʨʳʡ ʩʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʵʬʬʝʢʪʘʤʠ ʤʘʩʰʪʘʙʘ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʪʨʘʥʘʭ.  

ʊʘʙʣʠʮʘ 2 - ʈʘʩʰʠʨʠʚʰʘʷʩʷ ʨʦʣʴ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ɻʘʟ ʅʝʬʪʴ 

ʅʠʟʢʘʷ k < 0.5 ʤɼ k < 5 ʤɼ 

ʉʨʝʜʥʷʷ 0.5 < k < 5 ʤɼ 5 < k < 50 ʤɼ 

ɺʳʩʦʢʘʷ k > 5 ʤɼ k > 50 ʤɼ 

 

ʕʬʬʝʢʪ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʳʯʝʢ ʠ ʧʦʚʳʰʝʥʥʦʡ ʫʧʘʢʦʚʢʠ ʧʨʦʧʧʘʥʪʘ ʚ ʢʦʥʮʝ 

ʪʨʝʱʠʥʳ ʩʯʠʪʘʣʩʷ ʦʜʥʠʤ ʠʟ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻʈʇ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʧʨʦʧʧʘʥʪʘ ʠ ʦʩʪʘʥʦʚʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥ, ʥʦ ʟʘʢʘʯʢʘ ʤʦʛʣʘ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʝʱʝ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. ʀʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ ʩʦʩʪʦʷʣʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʨʝʱʠʥ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ 

ʨʘʩʢʨʳʪʠʷ. ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʳʯʝʢ ʠ ʧʦʚʳʰʝʥʥʦʡ ʫʧʘʢʦʚʢʠ ʧʨʦʧʧʘʥʪʘ ʚ 

ʢʦʥʮʝ ʪʨʝʱʠʥʳ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʨʦʪʢʠʭ ʠ ʰʠʨʦʢʠʭ 

ʪʨʝʱʠʥ ʚ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʘʭ-ʢʦʣʣʝʢʪʦʨʘʭ. ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʢʨʳʪʠʷ 

ʟʘʢʨʝʧʣʝʥʥʦʡ ʪʨʝʱʠʥʳ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʝ ʧʨʦʚʦʜʠʤʦʩʪʠ. ɿʥʘʯʝʥʠʝ 

ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ ɻʈʇ ʤʝʪʦʜʦʤ ʧʦʜʩʪʘʥʦʚʢʠ ʚ ʬʦʨʤʫʣʫ ɼʶʧʶʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʜʠʫʩʘ ʩʢʚʘʞʠʥʳ ʚʤʝʩʪʦ ʬʘʢʪʠʯʝʩʢʦʛʦ. ʕʬʬʝʢʪʠʚʥʳʡ ʨʘʜʠʫʩ 

ʩʢʚʘʞʠʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʜʣʠʥʝ ʪʨʝʱʠʥʳ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʬʫʥʢʮʠʶ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʨʝʱʠʥʳ.  
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ ʥʘ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤ ʢʦʣʣʝʢʪʦʨʝ (2006 ʛʦʜ), ʠʟ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʨʦʩʪ ʜʦʙʳʯʠ 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 100% ʦʪ ʜʦʙʳʯʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ. 
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1 
ʌɻɹʆʋ ɺʆ ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

2 
ʆʆʆ çʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ 

ʥʝʬʪʝʜʦʙʳʯʠ  

ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ɻʂʆ ʥʘ ʧʨʠʤʝʨʝ ʩʢʚʘʞʠʥ 

ʆʟʝʨʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ɻʂʆ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʨʝʤʝʥʠ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʚ ʩʢʚʘʞʠʥʝ ʠ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ ʠʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ, ʛʣʫʙʠʥʘ ʟʘʢʘʯʢʠ, ʨʘʩʪʚʦʨ, ʧʦʨʦʜʘ, 

ʩʢʚʘʞʠʥʘ, ɻʂʆ. 

 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʸʥ ʧʦ ʦʩʥʦʚʥʦʤʫ ʦʙʲʝʢʪʫ ʨʘʟʨʘʙʦʪʢʠ ʆʟʝʨʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï ʧʣʘʩʪʫ ɹ-0 ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ, ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ï ʩ 2013 ʛ. ʧʦ 

01.01.2023 ʛ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʙʳʯʘ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʝʩʪʠ ʚʳʩʦʢʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʤʦʥʪʘ ʩʢʚʘʞʠʥ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʫʤʝʥʴʰʘʷ ʧʦʪʦʢ ʜʦʙʳʯʠ ʩʢʚʘʞʠʥ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʦʪʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʯʪʦʙʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ 

ʧʣʘʩʪʘ. 

ɻʣʠʥʦ-ʢʠʩʣʦʪʥʳʡ ʨʘʩʪʚʦʨ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ 

ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʘʶʱʠʭ ʪʨʝʱʠʥʦʚʘʪʳʝ, ʪʨʝʱʠʥʦʚʘʪʦ-ʧʦʨʦʚʳʝ ʠ ʧʦʨʦʚʳʝ 

ʢʦʣʣʝʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʘʣʠʯʠʝʤ ʩʠʣʠʢʘʪʥʳʭ, ʢʚʘʨʮʝʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ. 

ʆʙʲʝʢʪ ɹ-0 ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʨʨʠʛʝʥʥʳʤ ʪʠʧʦʤ ʢʦʣʣʝʢʪʦʨʘ, 

ʟʘʣʝʞʴ ʧʣʘʩʪʦʚʘʷ. ʉʨʝʜʥʷʷ ʵʬʬʝʢʪʠʚʥʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 3,4 

ʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʩʯʘʥʠʩʪʦʩʪʠ - 1,0, ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ - 1,1, ʧʣʦʱʘʜʴ ʟʘʣʝʞʠ - 1,1 x 

1,1 ʢʤ, ʚʳʩʦʪʘ ʟʘʣʝʞʠ 19,0 ʤ. ɿʘʣʝʞʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, 



ʈɸɿʈɸɹʆʊʂɸ ʀ ʕʂʉʇʃʋɸʊɸʎʀʗ ʅɽʌʊʗʅʓʍ ʀ ɻɸɿʆɺʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 
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ʥʘʢʦʧʣʝʥʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʩʦʩʪʘʚʣʷʝʪ 93 ʪʳʩ.ʪ. (48,7 % ʦʪ ʅʀɿ), ʞʠʜʢʦʩʪʠ ï 180 

ʪʳʩ.ʪ, ʪʝʢʫʱʠʡ ʂʀʅ ʨʘʚʝʥ 0,268 ʧʨʠ ʫʪʚʝʨʞʜʝʥʥʦʤ 0,435. 

ʅʘ ʟʘʣʝʞʠ ʧʨʠʤʝʥʷʣʠʩʴ ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʦʜʦ-ʠʟʦʣʷʮʠʦʥʥʳʝ ʠ ʨʝʤʦʥʪʥʦ-

ʠʟʦʣʷʮʠʦʥʥʳʝ ʨʘʙʦʪʳ, ʥʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʛʣʠʥʦ-

ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2023 ʛ. ʧʦʩʣʝ 10 ɻʂʆ ʩʢʚʘʞʠʥʳ 

ʟʘʧʫʱʝʥʥʳ ʚ ʨʘʙʦʪʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʩʦʩʪʘʚʠʣʘ 39,5 ʪʳʩ.ʪ., ʚʝʩʴ 

ʦʙʲʝʤ ʧʨʦʚʝʜʝʥʥʳʭ ɻʂʆ ʚʳʧʦʣʥʝʥ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʬʦʥʜʝ ʩʢʚʘʞʠʥ. 

 

ɺʳʚʦʜʳ 

 

ɻʣʠʥʦ-ʢʠʩʣʦʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʣʘʩʪʘ ɹ-0 ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʫʧʦʣʘ ʆʟʝʨʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ. ʐʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ɻʂʆ ʥʘ ʦʙʲʝʢʪʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʶ 

ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ, ʩʦʢʨʘʱʝʥʠʶ 

ʧʝʨʠʦʜʘ ʬʦʥʪʘʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʥʠʞʝʥʠʶ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ɻʂʆ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʨʝʤʝʥʠ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʚ ʩʢʚʘʞʠʥʝ ʠ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ ʠʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʟʘʢʘʯʢʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʡ ʟʘʢʘʯʢʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʧʦʨʦʜʦʡ ʠ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʥʝʤ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʠʜ ʦʙʨʘʙʦʪʢʠ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʚ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥʘʭ, ʜʦʙʳʚʘʶʱʠʭ 

ʚʳʩʦʢʦʚʷʟʢʫʶ ʥʝʬʪʴ. ʉʧʦʩʦʙ ʚʢʣʶʯʘʝʪ ʟʘʢʘʯʢʫ ʩʥʘʯʘʣʘ 3-15% ʨʘʩʪʚʦʨʘ 

ʪʨʠʧʦʣʠʬʦʩʬʘʪʘ ʥʘʪʨʠʷ (ʊʇʌʅ), ʟʘʪʝʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦ-ʱʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ 30-40% ʨʘʩʪʚʦʨ ʛʠʜʨʦʦʢʠʩʠ ʱʝʣʦʯʥʦʛʦ ʤʝʪʘʣʣʘ - 11-15 ʤʘʩ.%, ʥʝʦʥʦʣ - 

1,5-2,5 ʤʘʩ.%, ʤʝʪʘʥʦʣ 1-2 ʤʘʩ.%, ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ - ʦʩʪʘʣʴʥʦʝ, ʧʦʩʣʝ 

ʯʝʛʦ ʟʘʢʘʯʠʚʘʶʪ 0,5-1% ʨʘʩʪʚʦʨ ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ (ʇɸɸ). ʈʘʩʪʚʦʨ ʊʇʌʅ ʧʝʨʝʜ 

ʟʘʢʘʯʢʦʡ ʚ ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʩʢʚʘʞʠʥʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 16 - 

32 ʯ. ʇʦʩʣʝ ʟʘʢʘʯʢʠ ʨʘʩʪʚʦʨʘ ʇɸɸ ʚ ʩʢʚʘʞʠʥʝ ʧʦʚʳʰʘʶʪ ʜʘʚʣʝʥʠʝ ʠ ʩʦʟʜʘʶʪ 

ʨʝʧʨʝʩʩʠʶ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ 0,5 - 2 ʄʇʘ. ʈʘʩʪʚʦʨʳ ʊʇʌʅ, ʫʛʣʝʚʦʜʦʨʦʜʥʦ-

ʱʝʣʦʯʥʦʡ ʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʘ ʟʘʢʘʯʠʚʘʶʪ 3-6 ʤ
3
. ʈʘʩʪʚʦʨ ʇɸɸ ʧʨʦʜʘʚʣʠʚʘʶʪ ʚ 

ʧʨʠʟʘʙʦʡʥʫʶ ʟʦʥʫ ʧʣʘʩʪʦʚʦʡ ʚʦʜʦʡ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ: ʩʥʠʞʝʥʠʝ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ, ʫʚʝʣʠʯʝʥʠʝ 

ʛʣʫʙʠʥʳ ʟʘʢʘʯʢʠ ʠ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʡ ʟʘʢʘʯʢʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. çɼʦʧʦʣʥʝʥʠʝ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʫ ʨʘʟʨʘʙʦʪʢʠ ʆʟʝʨʢʠʥʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠè, 2021 ʛ. 

2. ʊʘʙʣʠʮʘ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʢʪʘ ɹ-0 ʆʟʝʨʢʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

3. ʆʪʯʝʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʧʣʘʩʪʝ ɹ-0 

ʆʟʝʨʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2013-2022 ʛʛ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʊʈʋɹʆʇʈʆɺʆɼʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ  ɺ ʋʉʃʆɺʀʗʍ ʂʈɸʁʅɽɻʆ ʉɽɺɽʈɸ 

ʇ.ɺ. ʂʫʟʴʤʝʥʢʦ 
1
, ɽ.ɺ. ɸʣʝʢʠʥʘ 

2 

ʆʆʆ çʉʘʤʘʨʘʅʀʇʀʥʝʬʪʴè
1
, ʌɻɹʆʋ ɺʆ çʉʘʤɻʊʋè2

 

ʛʦʨʦʜ ʉʘʤʘʨʘ, ʈʦʩʩʠʷ  

E-mail: Kuzmenkop@list.ru 
 

ɸʥʥʦʪʘʮʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʦʢʦʣʦ 70%) 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ [1]. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 80% ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʦʢʦʣʦ 70% 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. 

ʅʘʨʷʜʫ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʝ ʤʝʥʝʝ 

ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʜʦʙʳʪʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ ʠʭ 

ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʠʨʦʜʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʂʨʘʡʥʠʡ ʉʝʚʝʨ, 

ʥʝʬʪʝʛʘʟʦʚʘʷ ʧʨʦʜʫʢʮʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʢʦʨʨʦʟʠʠ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. 

 ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʟʝʤʥʳʡ ʩʧʦʩʦʙ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʥʘʩʳʧʠ, 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʧʨʦʪʘʠʚʘʥʠʝ ʛʨʫʥʪʘ ʧʦʜ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 

(ʨʠʩ. 1) [2] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʫʙ (ʂʄʊ) [3]. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʦʪʪʘʠʚʘʥʠʝ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʘ ʪʘʢ ʞʝ ʩʥʠʟʠʪʴ 

ʘʚʘʨʠʡʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣʣʘ, ʚʳʟʚʘʥʥʦʛʦ 

ʢʦʨʨʦʟʠʝʡ. 

mailto:Kuzmenkop@list.ru
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʡ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʩ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʦʜʟʝʤʥʳʡ ʩʧʦʩʦʙ ʚ ʟʘʱʠʪʥʳʭ 

ʬʫʪʣʷʨʘʭ (ʨʠʩ 2) [4]. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ https://ru.wikipedia.org/wiki/ʂʨʘʡʥʠʡ_ʉʝʚʝʨ; 

2.  ʉʪʘʪʴʷ çʆ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʨʘʡʦʥʘʭ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳè, ʊʨʘʥʩʧʦʨʪ ʠ ʭʨʘʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ˉ1 2013, ʩʪʨ. 13; 

3. ʉʪʘʪʴʷ ʚ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ çʊʈʋɹʆʇʈʆɺʆɼʅʓʁ 

ʊʈɸʅʉʇʆʈʊ ʋɻʃɽɺʆɼʆʈʆɼʆɺè ʆʤʩʢ, 30 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ, ʩʪʨ 138-

146; 

4. ɻʆʉʊ ʈ 55990-2014. 
 

https://ru.wikipedia.org/wiki/Крайний_Север
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ʈɸɿʈɸɹʆʊʂɸ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆɺʓʐɽʅʀʗ ʋʈʆɺʅʗ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʂɸʇʀʊɸʃʔʅʆɻʆ ʈɽʄʆʅʊɸ 

ʉʂɺɸɾʀʅ ʅɸ ʇʈʀʄɽʈɽ ʖʈʋɹʏɽʅʆ-ʊɸʍʆʄʉʂʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ɺ.ʉ. ʇʦʧʝʥʢʦ, ɼ.ɸ. ʄʝʣʴʥʠʢʦʚʘ  

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

vowa.popenko@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʧʦ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ, ʦʧʠʩʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ ʙʫʨʠʣʴʱʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʙʫʨʝʥʠʷ. ʊʘʢʞʝ 

ʧʨʦʠʟʚʝʜʝʥʳ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʧʦ ʩʨʝʜʩʪʚʘʤ 

ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʂʇ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʠʣʴʱʠʢ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ, ʉʀɿ, ɹʫʨʠʣʴʱʠʢ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ: ʧʨʠʤʝʥʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʡ ʢʦʞʫʭ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ  

(ʥʦʨʤʘʪʠʚʥʳʝ) ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʙʫʨʠʣʴʱʠʢʘ ʚ ʆʆʆ çʈʅ-ɹʫʨʝʥʠʝè. 

ʅʘ ʙʫʨʠʣʴʱʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʝʡʩʪʚʫʶʪ ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʪʷʞʝʣʦʤ 

ʪʝʯʝʥʠʠ ʦʙʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʩʦʢʨʘʱʝʥʠʠ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʦʚʳʰʝʥʥʳʭ ʫʨʦʚʥʷʭ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʙʦʪʥʠʢ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʚʨʝʜʥʳʤʠ ʠ ʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʚʚʦʜ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʩʦʤʥʝʥʥʦ ʧʦʚʳʰʘʶʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʘ ʪʘʢ ʞʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʢ ʚʨʝʜʥʳʭ, ʪʘʢ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʨʘʚʤ. 

ʆʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʫʩʣʦʚʠʡ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʈʌ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʝʣ ʚ ʚʦʧʨʦʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʞʝʛʦʜʥʦ ʦʪ ʪʨʘʚʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʛʠʙʘʝʪ, 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʬʠʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʦʪ 2 ʜʦ 3 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʧʦ ʦʮʝʥʢʝ 

ʵʢʩʧʝʨʪʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ï ʦʪ 5 ʜʦ 7 ʪʳʩʷʯ, ʦʬʠʮʠʘʣʴʥʦ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 8 ï 10 ʪʳʩʷʯ ʩʣʫʯʘʝʚ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʣʝʝ 14 ʪʳʩʷʯ ʯʝʣʦʚʝʢ 

ʩʪʘʥʦʚʷʪʩʷ ʠʥʚʘʣʠʜʘʤʠ ʚʩʣʝʜʩʪʚʠʝ ʪʨʫʜʦʚʦʛʦ ʫʚʝʯʴʷ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ. ɽʱʝ ʚ 2007 
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ʛ. ɼ.ɸ. ʄʝʜʚʝʜʝʚʳʤ ʥʘ ʚʩʪʨʝʯʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʠʟʥʝʩʘ ʙʳʣʦ ʦʟʚʫʯʝʥʦ, ʯʪʦ ʚ 

ʈʦʩʩʠʠ ʚ ʛʦʜ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʫʤʠʨʘʝʪ 180 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺʧʝʨʚʳʝ ʧʫʙʣʠʯʥʦ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʥʘ ʩʪʦʣʴ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʛʫʙʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʧʨʦʬʝʩʩʠʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʟʜʦʨʦʚʳʭ ʣʠʮ, ʠʟʥʘʯʘʣʴʥʦ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʟʜʦʨʦʚʴʷ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʆʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʧʨʠʨʦʜʝ 

ʜʝʡʩʪʚʠʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ. 

ʅʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʚʨʝʜʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʙʫʨʠʣʴʱʠʢʘ, 

ʷʚʣʷʶʪʩʷ: ʘ) ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: - ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ; 

- ʧʦʚrh ʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ; - ʦʙʱʘʷ ʚʠʙʨʘʮʠʷ; - ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ 

(ʝʩʪʝʩʪʚʝʥʥʦʝ - ʚʩʣʝʜʩʪʚʠʝ ʟʘʪʝʥʝʥʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

- ʚʩʣʝʜʩʪʚʠʝ ʧʣʦʭʦʡ ʨʘʙʦʪʳ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ); ʙ) ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʦʪʩʫʪʩʪʚʫʶʪ; ʚ) ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: - ʧʨʝʜʝʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ; ʛ) 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ: - ʪʷʞʝʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʬʠʟʠʯʝʩʢʘʷ ʩʪʘʪʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ); - ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʤʦʥʦʪʦʥʥʦʩʪʴ ʥʘʛʨʫʟʦʢ, ʩʤʝʥʥʦʩʪʴ ʨʘʙʦʪʳ). ʜ) 

ʪʨʘʚʤʦʦʧʘʩʥʳʝ: - ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ; - ʜʚʠʞʫʱʠʝʩʷ ʯʘʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤʳ; - ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ʂ ʛʨʫʧʧʝ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʧʦʜʚʠʞʥʳʝ ʯʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʚʠʞʫʱʠʝʩʷ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ, ʧʘʨʘʤʝʪʨʳ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʫʨʦʚʥʠ ʰʫʤʘ, ʚʠʙʨʘʮʠʠ, ʦʩʚʝʱʝʥʥʦʩʪʴ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʠ ʪ.ʜ. ʍʠʤʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʚʨʝʜʥʳʝ ʠ ʦʧʘʩʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʚʝʱʝʩʪʚʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ï ʪʦʢʩʠʯʝʩʢʦʝ, ʨʘʟʜʨʘʞʘʶʱʝʝ, 

ʢʘʥʮʝʨʦʛʝʥʥʦʝ ʠ ʪ.ʜ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʙʦʪʘʶʱʝʛʦ, ʚʠʨʫʩʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

- ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ï ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, ʤʦʥʦʪʦʥʥʦʩʪʴ ʪʨʫʜʘ, ʫʤʩʪʚʝʥʥʦʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ. 

- ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʨʘʚʤʝ ʠʣʠ ʥʝʩʯʘʩʪʥʦʤʫ ʩʣʫʯʘʶ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʪʨʘʚʤʘ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦʪʥʠʢʘ ʨʘʟʣʠʯʥʳʭ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

- ʅʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ï ʵʪʦ ʩʣʫʯʘʡ, ʧʨʦʠʩʰʝʜʰʠʡ ʩ ʨʘʙʦʪʥʠʢʦʤ, ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ. ɿʘʱʠʪʘ ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʚʨʝʜʥʳʭ 

ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʠʩʪʦʯʥʠʢʝ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʝʨ. 

ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʠʷ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 
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(ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ), ʧʨʠʩʫʱʠʭ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʮʝʩʩʫ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʠʦʨʠʪʝʪʘ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʝ ʜʦʩʪʠʞʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ 

ʪʨʫʜʘ ʩ ʯʝʪʢʠʤ ʧʨʘʚʦʚʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ ʚʩʝʭ ʟʚʝʥʴʝʚ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʨʝʞʜʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʚʦʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ (ʉʋʆʊ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʂʦʣʣʝʢʪʠʚʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ï ʵʪʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʦʚ ʚʨʝʜʥʳʭ ʠ (ʠʣʠ) ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʟʘʱʠʪʠʪʴ ʠʭ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ (ʯ. 7 ʩʪ. 209 ʊʂ ʈʌ). ʅʝʤʘʣʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʛʨʘʝʪ ï ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʨʠʩʢʘʤʠ.  

ɺ ʨʝʰʝʥʠʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʜʘʥʥʦʡ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ: 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ; ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ.   

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʫ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ; ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʩʨʝʜʩʪʚʘʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. ʆʪʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʙʝʟʦʧʘʩʥʳʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʙʫʨʠʣʴʱʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ 

ʙʫʨʝʥʠʷ.  

 ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʫʩʪʨʘʥʠʤʳʝ 

ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʨʘʙʦʪʥʠʢʘʤ, ʟʘʥʷʪʳʤ ʥʘ ʪʷʞʝʣʳʭ ʨʘʙʦʪʘʭ, ʨʘʙʦʪʘʭ ʩ ʚʨʝʜʥʳʤʠ ʠ 

(ʠʣʠ) ʦʧʘʩʥʳʤʠ ʠ ʠʥʳʤʠ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʨʫʜʦʚʳʤ 

ʂʦʜʝʢʩʦʤ ʈʌ ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʴʛʦʪʳ ʠ ʢʦʤʧʝʥʩʘʮʠʠ: 

- ʦʧʣʘʪʘ ʪʨʫʜʘ ʚ ʧʦʚʳʰʝʥʥʦʤ ʨʘʟʤʝʨʝ ʨʘʙʦʪʥʠʢʘʤ, ʥʝ ʤʝʥʝʝ 4%. 

- ʩʦʢʨʘʱʝʥʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʦʣʝʝ 36 ʯʘʩʦʚ ʚ 

ʥʝʜʝʣʶ; 

- ʝʞʝʛʦʜʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʧʣʘʯʠʚʘʝʤʳʡ ʦʪʧʫʩʢ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʚ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ɻʈʇ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʡ ʟʘʣʝʞʠ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʛʠʜʨʦʨʘʟʨʳʚ ʧʣʘʩʪʘ, ʧʨʠʟʘʙʦʡʥʘʷ 

ʟʦʥʘ. 

 

ɿʘʧʘʩʳ ʥʝʬʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦ ʠʟʚʣʝʢʘʝʤʳʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʘʙʦ 

ʜʨʝʥʠʨʫʝʤʳʤ, ʩ ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʥʝʦʜʥʦʨʦʜʥʳʤ ʠ ʨʘʩʯʣʝʥʝʥʥʳʤ 

ʢʦʣʣʝʢʪʦʨʘʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʯʘʱʝ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʟʘʤʝʪʥʦ ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʙʳʯʠ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ 

ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʦʤʠ.  

ʀʟ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʦʙʳʯʫ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

 ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʘʠʚʘʶʪ, ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʙʳʯʫ ʥʝʬʪʠ;  

 ʙʦʣʴʰʘʷ ʚʳʨʘʙʦʪʘʥʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ;  

 ʜʦʣʷ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ;  

 ʜʦʣʷ ʟʘʣʝʞʝʡ ʛʜʝ ʜʦʙʳʚʘʶʪ ʚʳʩʦʢʦʚʷʟʢʫʶ ʥʝʬʪʴ ʚʦʟʨʘʩʪʘʝʪ;  

 ʜʝʙʠʪ ʩʢʚʘʞʠʥ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʥʝʬʪʠ ʫʤʝʥʴʰʘʝʪʩʷ;  

 ʚʦʟʨʘʩʪʘʝʪ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʫ ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʚʘʞʠʥ, ʚʦʟʜʝʡʩʪʚʠʝ ɻʈʇ ʚʩʢʨʳʚʘʝʪ ʧʣʦʭʦ 

ʧʨʦʥʠʮʘʝʤʳʝ ʧʣʘʩʪʳ, ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʤʧʳ ʦʪʙʦʨʘ ʥʝʬʪʠ ʠʟ ʥʠʭ.  

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ɻʈʇ ʢʨʘʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʜʝʙʠʪ ʜʦʙʳʚʘʶʱʠʭ ʠʣʠ 

ʧʨʠʝʤʠʩʪʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʠ ʫʚʝʣʠʯʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʢʚʘʞʠʥʳ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʬʪʝʦʪʜʘʯʘ ʞʠʜʢʦʩʪʠ ʟʘ ʩʯʝʪ ʧʨʠʦʙʱʝʥʠʷ ʢ 

ʚʳʨʘʙʦʪʢʝ ʩʣʘʙʦ ʜʨʝʥʠʨʫʝʤʳʭ ʟʦʥ ʠ ʧʨʦʧʣʘʩʪʢʦʚ. 
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ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ ʥʘ ʩʢʚʘʞʠʥʘʭ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʡ 

ʟʘʣʝʞʠ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʋʩʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʚ 30 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʛ. ʋʩʠʥʩʢʘ [1]. 

ʆʩʥʦʚʥʘʷ ʟʘʣʝʞʴ ʥʝʬʪʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʧʣʘʩʪʦʚʘʷ, ʩʚʦʜʦʚʘʷ, 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠ-ʵʢʨʘʥʠʨʦʚʘʥʥʘʷ. ʅʘ ʶʛʦ-ʟʘʧʘʜʝ ʦʩʥʦʚʥʘʷ ʟʘʣʝʞʴ 

ʦʛʨʘʥʠʯʝʥʘ ʛʨʘʥʠʮʝʡ ʨʘʟʤʳʚʘ ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɿʘʣʝʞʴ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʧʣʘʩʪʦʚʦʡ, ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʦ ʨʘʟʨʝʟʫ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʧʫʱʝʥʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʦʚ ʞʠʜʢʦʩʪʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʢʚʘʞʠʥʳ ʫʞʝ ʨʘʙʦʪʘʣʠ ʨʘʥʴʰʝ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.   

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʚʷʟʘʥʦ ʩ ʦʙʲʝʤʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʠʟʦʣʷʮʠʶ ʦʙʚʦʜʥʠʚʰʠʭʩʷ ʧʨʦʩʣʦʝʚ, ʧʨʦʚʝʜʝʥʠʝ ʧʦ ʨʷʜʫ ʩʢʚʘʞʠʥ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʨʘʟʨʳʚʦʚ ʧʣʘʩʪʦʚ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʘʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʤʝʥʝʝ ʧʨʦʥʠʮʘʝʤʳʭ ʧʨʦʩʣʦʝʚ 

ʩ ʚʳʩʦʢʦʡ ʦʩʪʘʪʦʯʥʦʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴʶ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ ʥʘ ʩʢʚʘʞʠʥʘʭ 

ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʡ ʟʘʣʝʞʠ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʉʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʩʯʠʪʘʝʪʩʷ ʦʙʲʸʤ 

ʧʨʦʜʘʚʣʝʥʥʦʛʦ ʚ ʧʣʘʩʪ ʧʨʦʧʧʘʥʪʘ. ʇʦʜʙʦʨ ʩʢʚʘʞʠʥʳ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ ʠ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʝʩʣʠ ʙʳʣ ʩʜʝʣʘʥ 

ʢʦʨʨʝʢʪʥʦ, ʪʦ ʠ ʧʨʦʚʝʜʝʥʠʝ ɻʈʇ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʤ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʳʚʘ: ʜʦʩʪʠʛʥʫʪʳʝ 

ʜʘʚʣʝʥʠʷ, ʦʙʲʸʤ ʧʨʦʜʘʚʣʝʥʥʦʛʦ ʚ ʧʣʘʩʪ ʟʘʢʨʝʧʣʷʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʧʧʘʥʪʘ), 

ʧʨʠʤʝʥʷʝʤʳʝ ʞʠʜʢʦʩʪʠ ʨʘʟʨʳʚʘ, ʩʢʦʨʦʩʪʴ ʟʘʢʘʯʢʠ ʞʠʜʢʦʩʪʠ ʨʘʟʨʳʚʘ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʥʦʩʘ ʧʨʦʧʧʘʥʪʘ ʠʟ ʪʨʝʱʠʥʳ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ PropNET [2], ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʢʘʯʢʫ ʚ ʧʣʘʩʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʧʧʘʥʪʦʤ ʩʪʝʢʣʦʚʦʣʦʢʥʦ, ʢʦʪʦʨʦʝ, ʚʤʝʩʪʝ ʩ ʧʨʦʧʧʘʥʪʦʤ, 

ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʠʙʦʣʴʰʫʶ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʧʧʘʥʪʥʦʡ ʧʘʯʢʠ.  

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʝʧʝʥʠ ʦʩʪʘʪʦʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʝʱʠʥʳ ʚʥʝʜʨʝʥʳ 

ʥʠʟʢʦʧʦʣʠʤʝʨʥʳʝ ʞʠʜʢʦʩʪʠ ʨʘʟʨʳʚʘ LowGuar ʠ ʩʠʩʪʝʤʘ ʜʦʙʘʚʦʢ ʚ ʜʝʩʪʨʫʢʪʦʨʫ  

CleanFLOW. ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʟʘʛʨʷʟʥʷʶʱʘʷ ʧʣʘʩʪ ʞʠʜʢʦʩʪʴ ɻʈʇ ClearFrac, ʥʝ 

ʪʨʝʙʫʶʱʘʷ ʜʝʩʪʨʫʢʪʦʨʘ. 

ʆʜʥʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʨʘʟʨʳʚʘ ï ʵʪʦ ʩʙʦʨ ʜʘʥʥʳʭ 

ʦ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ.  

ʉʦʟʜʘʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʛʨʘʤʤʘ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʳʚʘ, 

ʟʘʢʘʯʢʠ, ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʩʢʚʘʞʠʥʳ, ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʅʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʈʅ-ɻʈʀɼ [3], ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʛʠʜʨʦʨʘʟʨʳʚʘ 

ʧʣʘʩʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʝ ʩʢʚʘʞʠʥʝ 128 (ʨʠʩ.1, 2,3). 
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ʈʠʩ.3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

 

 

 

 

 

ʅʘ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʡ ʟʘʣʝʞʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 7 

ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ, 4 ʠʟ ʢʦʪʦʨʳʭ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʘ 3 ʩ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʵʬʬʝʢʪʦʤ (ʪʘʙʣ. 1). ʉʫʪʦʯʥʳʡ ʜʝʙʠʪ ʥʝʬʪʠ ʧʦ ʩʢʚʘʞʠʥʘʤ ʜʦ ʠ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ɻʈʇ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.4.  

 

 






















































































































































