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ɸʅʆʊɸʎɯʗ 

ɼʽʜʫʨ ɺ.ɺ. ʄʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.05.11 çʄʘʰʠʥʠ ʽ ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘè (13 ï ʤʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷ). ï ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ, ʄʝʣʽʪʦʧʦʣʴ, 2021. 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟʘ ʦʩʥʦʚʫ 

ʙʫʣʠ ʚʟʷʪʽ ʪʨʠ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʠ, ʘ ʩʘʤʝ: ʧʨʦʮʝʩ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ; 

ʧʨʦʮʝʩ ʚʽʜʞʠʤʫ ʦʣʽʾ ʽʟ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʪʘ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʦʣʽʾ.  

ʆʩʦʙʣʠʚʦʩʪʶ ʧʨʦʮʝʩʫ ʚʽʜʞʠʤʫ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʻ 

ʙʝʟʧʝʨʝʨʚʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʟʥʠʞʝʥʥʷ ʾʾ ʚʪʨʘʪ ʫ ʤʘʢʫʩʽ 

ʢʽʥʮʝʚʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʜʦʩʷʛʘʣʦʩʷ ʰʣʷʭʦʤ ʨʘʮʽʦʥʘʣʴʥʦʾ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʟʚôʷʟʢʫ ʦʣʽʾ ʟ ʛʝʣʝʚʦʶ ʯʘʩʪʠʥʦʶ ʽ ʧʽʜʛʦʪʦʚʢʠ 

ʨʘʮʽʦʥʘʣɹʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʧʨʫʞʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʽ ʥʘʩʪʫʧʥʠʭ 

ʨʝʞʠʤʽʚ ʢʦʥʩʦʣʜ̔ʘʮʽʾ ʤʝʟʛʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʚʠʪʢʠ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʚ 

ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ. 

ʇʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʧʨʝʩʦʚʦʾ ʦʣʽʾ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ ʬʦʩʬʦʣʽʧʽʜʽʚ 

ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʧʨʦʮʝʩ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦ ʛʽʜʨʘʪʦʚʘʥʦʾ ʦʣʽʾ. 

ʈʦʙʦʯʽ ʛʽʧʦʪʝʟʠ ʥʘʚʝʜʝʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʣʷʛʘʣʠ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚʦʜʷʥʽ ʙʫʣʴʙʘʰʢʠ 

ʚʦʜʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʦʙôʻʤʽ ʦʣʽʾ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʧʦʯʠʥʘʶʪʴ ʨʫʭʘʪʠʩʷ 

ʚ ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʠ ʮʴʦʤʫ ʾʭ ʪʝʤʧʝʨʘʪʫʨʘ ʟʨʦʩʪʘʻ. ʂʨʘʧʣʷ ʚʦʜʠ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʛʘʟʦʚʫ ʙʫʣʴʙʘʰʢʫ ʽ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ, ʘʜʩʦʨʙʫʶʯʠ 

ʥʘ ʩʝʙʝ ʬʦʩʬʦʣʽʧʽʜʠ ʪʘ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ. 

ɺʠʩʫʥʫʪʽ ʛʽʧʦʪʝʟʠ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠʩʴ ʰʣʷʭʦʤ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʠʭʽʜ ʦʣʽʾ ʪʘ ʾʾ 
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ʷʢʽʩʪʴ. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʩʫʥʫʪʠʭ ʛʽʧʦʪʝʟ ʧʝʨʝʚʽʨʷʣʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣ̫ʭʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ ʽ ʨʦʟʨʦʙʣʝʥʦ çʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪè 

ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ, ʽ ʦʢʨʝʤʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 30 ʪ/ʜʦʙʫ ʧʦ ʧʦʯʘʪʢʦʚʽʡ ʩʠʨʦʚʠʥʽ ʚ ʨʽʢ 

ʧʝʨʝʨʦʙʣʷʪʠʤʫʪʴ 9000 ʪ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʽ ʙʫʜʫʪʴ ʚʠʧʫʩʢʘʪʠ 4624 ʪ ʪʝʭʥʽʯʥʦʾ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, 2626 ʪ ʨʠʮʠʥʦʚʦʾ ʢʦʨʤʦʚʦʾ ʚʠʩʦʢʦʧʨʦʪʝʾʥʦʚʦʾ ʤʘʢʫʭʠ ʽ 700 ʪ 

ʣʫʰʧʠʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʷʢ ʩʫʭʝ ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʘʨʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʏʠʩʪʠʡ ʨʽʯʥʠʡ ʧʨʠʙʫʪʦʢ ʪʘʢʦʛʦ ʟʘʚʦʜʫ ʩʢʣʘʜʝ 

ʙʣʠʟʴʢʦ 22,6 ʤʣʥ.ʛʨʥ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʣʦʪʦʥʥʘʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʤôʷʪʢʘ ʤʝʟʛʠ, ʚʦʣʦʛʦ- 

ʪʝʧʣʦʚʘ ʦʙʨʦʙʢʘ, ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩ, ʢʦʥʚʝʢʪʠʚʥʠʡ ʥʘʛʨʽʚ, ʢʦʥʜʫʢʪʠʚʥʠʡ 

ʥʘʛʨʽʚ, ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ, ʢʦʥʩʦʣʽʜʘʮʽʷ, ʬʽʣʴʪʨʘʮʽʷ, ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʷ, ʪʝʧʣʦʚʠʡ 

ʙʘʣʘʥʩ, ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ, ʛʚʠʥʪʦʚʠʡ ʧʨʝʩ, ʝʢʩʧʝʣʝʨʥʠʡ ʧʨʝʩ. 
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During the study of technological processes of castor seed processing, three main 

processes were taken as a basis, namely: the process of wet-heat treatment of gritted 

seeds; the process of oil extraction from the pulp in screw presses and the process of 

cleaning of pressed oil. 
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Among the factors that previously were not taken into account when studying the 

process of wet-heat treatment of gritted seeds, the most significant are: the energy of 

binding the moisture to the skeleton of gritted seeds and the influence of hydrodynamics 

of the movement of gritted seeds in the roaster under the influence of a vane turbine 

located at the bottom of each vat. 

Distinctive features of the process of pressing vegetable oils in a screw press, 

which distinguishes it from the phenomena that are considered in the classical theories of 

filtration and migration, is a continuous decrease in the porosity of the material. 

When studying the process of extracting oil by pressing in screw presses, the 

following hypothesis is accepted: the process of extracting oil in screw presses can be 

described by general processes of movement of the pulp, like the movement of 

polymer in the channels of worm machines, the movement of oil using the theory of 

filtering currents in soils taking into account special features of the pulp, oil and 

conditions in the pressing cage chamber of the screw press. 

The process of cleaning press oil from mechanical particles and phospholipids is 

presented as the process of electroflotation of prematurely hydrated oil. The working 

hypotheses of the above processes are as follows: the water bubbles which are present in the 

volume of oil under the action of an electric field begin to move in between the electrical 

space while their temperature increases. In this case, a drop of water turns into a gas bubble 

and moves to the surface, adsorbing phospholipids and mechanical impurities on it. 

These hypotheses were confirmed by numerous studies of mathematical 

models and experimental studies of the patterns of influence of technological regimes 

and design parameters of equipment on the oil yield and its quality. Confirmation of 

the hypotheses put forward was tested experimentally with the help of specially 

designed and manufactured equipment. 

For experimental studies of the process of cleaning the pressed oil, a laboratory 

complex including a hydrator and an electric flotation unit has been developed. With 

the help of this complex, the adequacy of the mathematical model of the dynamics of 

the movement of vapor-air particles under the action of an electric field was tested 

and a method was developed for calculating the technological regimes and design 
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parameters of the installation for cleaning pressed oil. 

Thus, as a result of the implementation of theoretical and experimental studies, 

initial requirements have been obtained and a ñTechnological regulationò has been 

developed for the design of a technological line, and separate equipment for 

castor processing in the light-tonnage enterprise. 

Enterprises with the capacity of 30 tons per day of feedstock per year will 

process 9000 tons of castor seeds and will produce 4624 tons of technical castor oil, 

2626 tons of castor fodder high protein meal and 700 tons of husk, which will be used 

as dry nature-friendly fuel for the production of high-pressure process steam. The net 

annual profit of such an enterprise will be about 22.6 million UAH. 

 

Key words: low-tonnage enterprise, gritted seeds, pulp, wet-heat treatment, heat 

and mass transfer, convective, conductive heating, binding energy, consolidation, 

filtration, electrical flotation, heat balance, material balance, screw press, expeller press. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʈʠʮʠʥʘ ï ʦʜʥʘ ʟ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʜʣʷ ʷʢʦʾ ʻ ʜʫʞʝ 

ʩʧʨʠʷʪʣʠʚʦʶ ʛʨʫʥʪʦ-ʢʣʽʤʘʪʠʯʥʘ ʟʦʥʘ ʇʽʚʜʥʷ ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʻ ʨʠʮʠʥʦʚʘ ʦʣʽʷ, ʷʢʘ ʩʢʣʘʜʘʻ 50-55% ʟʘʛʘʣʴʥʦʛʦ 

ʦʙôʻʤʫ ʥʘʩʽʥʥʷ, ʱʦ ʻ ʥʘʡʚʠʱʠʤ ʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜ ʦʣʽʡʥʥʠʭ ʢʫʣʴʪʫʨ.  

ʈʠʮʠʥʦʚʘ ʦʣʽʷ ʟʘʚʜʷʢʠ ʚʣʘʩʥʠʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʻ 

ʚʘʞʣʠʚʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. ɺ ʥʽʡ ʤʽʩʪʠʪʴʩʷ 81-96% 

ʛʣʽʮʝʨʠʜʽʚ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʘ ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʦʩʪʽʡʥʘ ʩʢʣʘʜʘʻ 4,0-4,5%, ʚ 

ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʽʥʰʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 3,0-3,2%. ʇʨʦʜʫʢʪʠ 

ʧʝʨʝʨʦʙʢʠ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʻ ʙʝʟ ʚʠʥʷʪʢʫ ʧʨʝʜʤʝʪʦʤ ʽʤʧʦʨʪʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʘ ʥʘʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʘ ʧʨʦʙʣʝʤʘ ʜʝʨʞʘʚʥʦʛʦ 

ʨʽʚʥʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʽʤʧʦʨʪʦʟʘʤʽʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʛʣʠʙʦʢʦʾ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʠʚʯʝʥʦ ʜʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ 

ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ï ʽʪʘʣʽʡʩʴʢʦʾ ʬʽʨʤʠ çAlimentaè, ʥʽʤʝʮʴʢʦʛʦ ʢʦʥʮʝʨʥʫ çʂrupè 

ʪʘ ʽʥʰʠʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʥʝ 

ʟʘʙʝʟʧʝʯʫʁ ʪʴ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰ ʜʦʮʣ̔ʴʥʠʤ ʻ ʙʫʜʽʚʥʠʮʪʚʦ ʩʽʪʢʠ ʤʘʣʦʪʦʥʥʘʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ 

ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦʪʫʞʥʽʩʪʶ 15, 30 ʽ 45ʪ ʟʘ ʜʦʙʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʽʜʭʦʜʠ ʪʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʟʦʢʨʝʤʘ, ʜʣʷ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ: ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤôʷʪʢʠ, ʚʽʜʞʠʤʫ ʦʣʽʾ ʚ 

ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʽ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʦʣʽʾ. ɺʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʧʦʣ̫ʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥ ̔ ʥʘʟʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʾʭ ʘʜʘʧʪʘʮʽʾ  ʜʦ ʫʤʦʚ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʧʨʦʙʣʝʤʠ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥ ̫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʪʘ ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʢʦʥʮʝʧʮʽʻʶ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʷʢʘ 

ʫʭʚʘʣʝʥʘ ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ  ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ276-ʨ ʚʽʜ 12 ʣʶʪʦʛʦ 

2009ʨ. ʟʛʽʜʥʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘè, ˉ1391-XIV ʚʽʜ 

14.01.2000ʨ. ʪʘ çɽʥʝʨʛʝʪʠʯʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè, ʷʢʘ 

ʩʭʚʘʣʝʥʘ ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ1071 ʚʽʜ 24.07.2013ʨ., 

ʅʘʢʘʟʦʤ ʄʽʥʬʽʥʘ ʋʢʨʘʾʥʠ ˉ631 ʚʽʜ 04.07.2006ʨ. çʇʨʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷè, ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ˉ1774 ʚʽʜ 22.12.2006ʨ. çʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʙʽʦʧʘʣʠʚʘè. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʟʘ ʢʦʤʧʣʝʢʩʥʦʶ ʧʨʦʛʨʘʤʦʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅɼɯ ʤʝʭʘʥʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʅʊʇ çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ, ʩʠʩʪʝʤ, 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ 

ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ 2007é2010ʨʨ.è ʧʽʜʧʨʦʛʨʘʤʘ 

çɺʠʨʦʙʥʠʮʪʚʦ ʙʽʦʩʠʨʦʚʠʥʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ˉ ʜʝʨʞʨʝʩ̒ʪʨʘʮʽʾ 0107U008952), ʅʊʇ çʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ, 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ 

ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ ʙʽʦʩʠʨʦʚʠʥʫ ʪʘ ʨʘʮʦ̔ʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʾʾ ʢʦʥʚʝʨʩʽʾ 

(ˉ ʜʝʨʞʨʝʩ̒ʪʨʘʮʽʾ 0111U001950), ʅʊʇ çʋʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʩʢʣʘʜʘʣʴʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʟʘʩʦʙʽʚ ʚ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ 2010é2015ʨʨ.è (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0111U002560), ʅʊʇ çʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʪʘ ʟʨʦʰʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʢʦʤʧʣʝʢʩʽʚ ɸʇʂ, ʨʦʟʜʽʣ çʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʧʘʨʘʪʽʚ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʙʦʯʠʭ ʪʘ ʤʘʩʪʠʣʴʥʠʭ ʨʽʜʠʥ ʥʘ ʧʝʨʽʦʜ 

2016-2020ʨʨ. (ˉ ʜʝʨʞʨʝʩ̒ʪʨʘʮʽʾ 0116U002743). 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʽʜʝʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ  

ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 
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ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ  ʢʦʥʩʪʨʫʢʪʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʩʪʦʩʦʚʘʥʦʛʦ ʜʣʷ 

ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ - ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʣʠʙʦʢʦʾ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʭʦʜʦʤ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʣʠʰʢʦʚʫ 

ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʫ ʥʝ ʙʽʣʴʰʝ 8%, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟ 

ʧʦʧʝʨʝʜʥʴʦ ʁʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʩʠʨʦʚʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʜ̔ʞʝʥʴ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʜʦ 

ʚʽʜʞʠʤʫ, ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʽ ʦʯʠʱʝʥʥʷ ʚʠʣʫʯʝʥʦʾ ʦʣʽʾ ʚʽʜ 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʬʦʩʬʘʪʠʜʽʚ. 

2. ɿʜʽʡʩʥʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʦʙʨʦʙʢʠ ʤ'ʷʪʢʠ ʨʠʮʠʥʠ ʧʝʨʝʜ ʾʾ ʧʨʝʩʫʚʘʥʥʷʤ ʪʘ ʦʯʠʱʝʥʥʷ ʧʨʝʩʦʚʦʾ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʬʦʩʬʘʪʠʜʽʚ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

3. ɼʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ  ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʦʚʦ ʾʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ. 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ. 

5. ʋʜʦʩʢʦʥʘʣʠʪʠ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ 

ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʜʣʷ ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

6. ʇʨʦʚʝʩʪʠ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʜʚʦʭʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʣʷ ʫʤʦʚ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 15 ʪ/ʜʦʙʫ ʧʦ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʫʤʦʚ  ʤʘʣʦʪʦʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʪʘ ʾʾ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʨʦʙʦʪʽ, 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʪʝʨʤʦʜʠʥʘʤʽʢʠ, ʛʽʜʨʦʜʠʥʘʤʽʢʠ, ʪʝʥʟʦʨʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ 

ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ. 

ɺʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤôʷʪʢʠ ʙʘʟʫʚʘʣʦʩʷ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʽʡ ʪʝʦʨʽʾ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ, ʱʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ  ʄ.ɯ. ʅʽʢʽʪʝʥʢʦ ʽ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʜʠʥʘʤʽʯʥʽ ʽ ʢʽʥʝʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʯʦʚʠʥʠ. ʇʨʠʡʤʘʣʠ, ʱʦ ʧʨʦʮʝʩʠ ʜʠʬʫʟʽʾ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʨʽʜʠʥʠ ʻ ʘʢʪʠʚʘʮʽʡʥʠʤʠ ʽ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʐʘʨ 

ʤôʷʪʢʠ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʢʦʣʦʾʜʥʘ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʘ ʜʠʩʧʝʨʩʥʘ 

ʩʠʩʪʝʤʘ, ʱʦ ʚʢʣʯʁʘʻ ʚ ʩʝʙʝ çʩʢʝʣʝʪè, ʨʽʜʢʫ ʬʘʟʫ ʫ ʚʠʛʣʷʜʽ ʚʦʜʠ ʽ ʦʣʽʾ ʪʘ 

ʧʦʨʦʛʘʟʦʚʫ ʩʫʤʽʰ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʫʭʽʚ ʤôʷʪʢʠ ʚ ʯʘʥʘʭ ʞʘʨʦʚʥʽ ʟʘʩʪʘʩʦʚʘʥʽ 

ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʫʭʫ ʪʫʨʙʽʥʥʠʭ ʤʽʰʘʣʦʢ. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʥʘʨʷʜʫ ʟ ʦʩʥʦʚʥʠʤ ʨʫʭʦʤ ʚʠʟʥʘʯʝʥʦ ʧʦʪʽʢ 

ʚʪʦʨʠʥʥʦʾ ʮʠʨʢʫʣʷʮʽʾ. 

ʇʨʦʮʝʩ ʚʽʜʞʠʤʫ ʦʣʽʾ ʽʟ ʤʝʟʛʠ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʜʚʦʬʘʟʥʫ ʩʠʩʪʝʤʫ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ, ʦʜʥʦʯʘʩʥʦ ʧʨʦʪʽʢʘʶʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʟʘʻʤʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʦʭ 

ʬʘʟ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ çʩʢʝʣʝʪʘè ʤʝʟʛʠ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʚʠʥʪʦʚʦʛʦ ʧʣʠʥʫ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʽʚ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ  

ʯʝʨʚôʷʢʘ ʝʢʩʪʨʫʜʝʨʘ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʫʭʫ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ 

ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʫ, ʟʘʚʜʷʢʠ ʩʧʽʣʴʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ: ʦʙʠʜʚʘ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ, ʨʫʭʘʶʪʴʩʷ ʧʦ ʛʚʠʥʪʦʚʽʡ ʧʦʚʝʨʭʥʽ ʧʽʜ ʪʠʩʢʦʤ, ʧʨʠ ʚʠʩʦʢʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ  ʚʝʣʠʢʽʡ ʚôʷʟʢʦʩʪʽ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʴʶʪʦʥʽʚʩʴʢʽ ʨʽʜʠʥʠ. ʅʘ 

ʧʨʦʮʝʩ ʨʫʭʫ ʦʙʦʭ ʤʘʪʝʨʽʘʣʽʚ ʚʧʣʠʚʘʻ  ʷʢ ʮʠʨʢʫʣʷʮʽʡʥʘ ʪʘʢ ʽ ʧʦʩʪʫʧʘʣʴʥʘ ʪʝʯʽʷ, ʘ 

ʪʘʢʦʞ ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚôʷʟʢʦʤʫ ʪʝʨʪʶ ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠɦ ʝʤ. 
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ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʤʝʟʛʠ ʚ ʨʦʙʦʯʦʤʫ ʢʘʥʘʣʽ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʟʚʦʨʦʪʥʴʦʛʦ ʨʫʭʫ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ  ʧʨʝʜʩʪʘʚʠʪʠ 

ʛʚʠʥʪʦʧʦʜʽʙʥʠʡ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʫ ʚʠʛʣʷʜ ̔ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ, ʷʢʠʡ ʙʫʚ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʱʦ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ. 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʫ ʫʩʪʘʥʦʚʢʫ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʦʯʠʱʘʪʠ ʚʽʜʞʘʪʫ  ʨʠʮʠʥʦʚʫ 

ʦʣʽʶ ʟʘ ʤʝʪʦʜʦʤ, ʟʘʭʠʱʝʥʠʤ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 118672. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʨʦʟʚôʷʟʘʥʥʽ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ 

ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʧʝʨʰʝ: 

- ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦ ʾ ʤʘʪʝʤʘʪʠʯʥʦ ʾ ʤʦʜʝʣ ̔ ʦʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʽʥʝʪʠʢʠ ʪʘ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʧʨʠ ʞʘʨʽʥʥʽ ʤôʷʪʢʠ ʨʠʮʠʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ ʤʝʟʛʠ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʦʜʫ 

ʦʣʽʾ ʨʠʮʠʥʠ ʚʽʜ ʨʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʝʟʛʠ ʾʾ ʥʘʩʽʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ 

ʟʘʩʘʜʠ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʚʠʥʪʦʚʦʛʦ 

ʧʨʝʩʘ  ʜʣʷ ʤʘʣʦʪʦʪʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

- ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʚʽʜ ʬʦʩʬʘʪʠʜʽʚ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ 

ʩʧʦʩʦʙʽʚ ʙʽʣʴʰ ʥʠʟʴʢʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ. 

ʅʘʙʫʣʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʤʝʪʦʜʦʣʦʛʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ, ʪʝʧʣʦ-ʬʽʟʠʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ ʽʾ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʜʠʬʝʨʝʥʮʽʡʥʠʭ 
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ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʚ 

ʜʠʩʧʝʨʩʥʠʭ ʧʦʨʠʩʪʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʝʟʛʠ ʜʦ ʚʽʜʞʠʤʫ ʦʣʽʾ; 

- ʯʠʩʣʦʚʠʡ ʤʝʪʦʜ ʩʫʤʽʩʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʠʬʫʟʽʡʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʥʦʩʫ 

(ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ 

ʞʘʨʦʚʥʽ), ʷʢʠʡ ʙʘʟʫ̒ ʪʴʩʷ ʥʘ ʪʨʠʰʘʨʦʚʽʡ ʧʝʨʝʨʘʭʫʥʢʦʚʽʡ ʨʽʟʥʠʮʝʚʽʡ ʩʭʝʤʽ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

- ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʰʥʝʢʘ  ʜʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥɹʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʭʫ ʤʝʟʛʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ, ʦʧʦʨʫ ʩʠʣʘʤ 

ʩʪʠʩʥʝʥʥʷ ʛʝʣʝʚʦʾ ʯʘʩʪʠʥʠ ʤʝʟʛʠ, ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟ 

ʧʨʝʩʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʧʝʨʰʝ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʥʘ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚ ʮʽʣʦʤʫ ʚʠʟʥʘʯʠʪʠ ʾʭ 

ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ; 

- ʪʝʭʥʦʣʦʛʽʶ ʛʣʠʙʦʢʦʾ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʪʠʤ, 

ʦɦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʦʧʪʠʤʽʟʦʚʘʥʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʚʠʟʥʘʯʝʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʪʝʧʣʦ-ʬʽʟʠʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʽʟ 

ʪʝʭʥʦʣʦʛʯ̔ʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʫ ʚʠʛʣʷʜʽ ʤôʷʪʢʠ ʽ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʽ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ; 

- ʯʠʩʣʦʚʝ ʨʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ 

ʫʩʪʘʥʦʚʢʠ; 

- ʚʠʟʥʘʯʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʨʠʮʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʧʽʜʚʠɦ ʠʪʠ ʩʪʫʧʽʥʴ ʚʠʜʞʠʤʫ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ; 
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- ʦʪʨʠʤʘʥʽ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ, ʧʦʙʫʜʦʚʘʥʦ ʘʣʛʦʨʠʪʤʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ ʽ ʢʽʥʝʪʠʢʠ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ 

ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʙʫʜʴ-ʷʢʦʾ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ 

ʞʘʨʦʚʥʷʭ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʜʦʚʽʣʴʥʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤʠ; 

- ʦʙʛʨʫʥʪʦʚʘʥʦ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ 

ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʜʣʷ ʚʽʜʞʠʤʫ ʦʣʽʾ ʽʟ ʨʠʮʠʥʦʚʦʾ ʤʝʟʛʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʽ ʟʤʝʥʰʠʪʠ ʚʽʜʩʦʪʦʢ ʦʣʽʾ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʚ 

ʤʘʢʫʩʽ, ʽʟ 8% ʜʦ 3%.  

- ʨʦʟʨʦʙʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ127279). ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʫ 

ʜʦʢʫʤʝʥʪʘʮʽʶ ʧʝʨʝʜʘʥʦ ʇʨɸʊ çʋʤʘʥʴʬʝʨʤʤʘʰè (ɸʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʚʽʜ 

10.09.2018ʨ.); 

- ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʥʘʩʽʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʦʣʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

(ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ114607, ˉ 115325, ˉ118672; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʜʣʷ ʫʤʦʚ 

ʤʘʣʦʪʦʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʫʟʛʦʜʞʝʥʦ ʡʦʛʦ ʽʟ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ 

ʪʝʭʥʦʣʦʛʯ̔ʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʊʆɺ 

çʋʤʘʥʴʬʝʨʤʘʰè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʫʪʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ, 

ʘʥʘʣʽʟ ʽ ʪʨʘʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʦ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ  ʥʘʧʠʩʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ʧʦʣʷʛʘʻ ʫ: 

- ʦʪʨʠʤʘʥʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ, ʪʝʧʣʦ-ʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ [8,14,23];  
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- ʨʦʟʨʦʙʮʽ ʽ ʜʦʩʣʽʜʞʝʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʤôʷʪʢʠ, ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʧʦʨʠʩʪʫ ʧʝʨʝʛʦʨʦʜʢʫ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʽʟ 

ʧʝʨʝʤʽʥʥʦʶ ʧʦʨʠʩʪʽʩʪʶ ʫ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʦʢ 

ʧʽʜ ʜʽ̒  ʁʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ [4,6,10,17];   

- ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ[2,13,28,29,30];   

- ʫʜʦʩʢʦʥʘʣʝʥʽ ʙʝʟʝʢʩʪʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʟ 

ʜʚʦʨʘʟʦʚʠʤ ʧʨʝʩʫʚʘʥʥʷʤ, ʧʨʠʩʪʦʩʦʚʘʥʦʾ ʜʦ ʤʦʥʦʪʦʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

[7,22,26,32];   

- ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽʡ ʦʮʽʥʮʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʪʦʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ127279, 

ˉ118672). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ (ʄʝʣʽʪʦʧʦʣʴ, ʊɼɸʊʋ, 2008 ï 

2017ʨʨ.); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʭʥʽʯʥʠʡ ʩʝʨʚʽʩ ʚ 

ɸʇʂè (ʤ.ʍʘʨʢʽʚ, ʍʅʊʋʉɻ, 2008ʨ.), ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʄʝʭʘʥʽʟʘʮʽʷ, ʝʢʦʣʦʛʽʟʘʮʽʷ ʪʘ ʢʦʥʚʝʨʪʘʮʽʷ ʙʽʦʩʠʨʦʚʠʥʠ ʫ 

ʪʚʘʨʠʥʥʠʮʪʚʽè (ʤ.ɿʘʧʦʨʽʞʞʷ ɯʄɻ ʅɸɸʅʋ, 2010ʨ.), ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠè ʧʘʤôʷʪʽ 

ʘʢʘʜʝʤʽʢʘ ʇ.ʄ.ɺʘʩʠʣʝʥʢʘ (ʤ. ʃʫʛʘʥʩʴʢ ʃɼɸʋ, 2012ʨ.); ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʨʝʛʠʦʥʦʚ (ʛ. ʂʠh ʠʥʝʚ (ʄʦʣʜʦʚʘ), 2012 ʛ.); LXIX  ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʦʬʝʩʦʨʩʴʢʦ-

ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʘʩʧʽʨʘʥʪʽ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ, 

2013ʨ.); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʣʘʥʝʪʳ ɿʝʤʣʷ (ʛ. ʇʝʢʠʥ, ʂʠʪʘʡ), 2015 ʛ.; ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝè (ʛ.ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, 2013 ʛ.); VI ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-
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ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ ʧʘʤôʷʪʽ ʘʢʘʜʝʤʽʢʘ ɯ.ɯ. ʄʘʨʪʠʥʝʥʢʘ 

çɽʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʋʢʨʘʾʥʠè ï ʤ. ʄʝʣʽʪʦʧʦʣʴ, 2015ʨ.,  ʍVIɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠè, ʧʨʠʩʚʷʯʝʥʽʡ 116-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ,  ʤ. ʉʫʤʠ, 2016ʨ.; ʍɯɯɯ ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʪʝʭʥʽʮʽè Tech Energy 

2017 ʧʨʠʩʚʷʯʝʥʽʡ 116-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʄʦʤʦʪʝʥʢʘ ʄ.ʇ. ï ʤ. ʂʠʾʚ, 

2017ʨ.; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ çɯʤʧʦʨʪʦʟʘʤʽʥʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚ ʨʦʩʣʠʥʥʠʮʪʚʽ ʽ ʩʘʜʽʚʥʠʮʪʚʽè (ʤ. ʋʤʘʥʴ, 2015ï2018ʨʨ.), ʍɯ ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠè,  ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2017ʨ.; 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʬʦʨʫʤʽ ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʰʣʷʭʫ ʜʦ ʻʚʨʦʽʥʪʝʛʨʘʮʽ (21ï22 ʯʝʨʚʥʷ 2019ʨ., ʤ. ʄʝʣʽʪʦʧʦʣʴ, ʊɼɸʊʋ). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 32 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. ɿʦʢʨʝʤʘ, 15 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 6 

ʩʪʘʪʝʡ ʫ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ ʪʘ ʫ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʚʢʣʶʯʝʥʠʭ  ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʦ 7 ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 285 

ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ ʬʦʨʤʘʪʫ ɸ4 ʽ ʚʢʣʶʯʘʻ ʚʩʪʫʧ, 5 ʨʦʟʜʽʣʽʚ 

ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ, ʟʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʟ 261 ʥʘʡʤʝʥʫʚʘʥʥʷ. 

ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 38 ʪʘʙʣʠʮʴ, 92 ʨʠʩʫʥʢʠ ʪʘ 6 ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1  

 

ʉʊɸʅ ʇʀʊɸʅʅʗ ʊɸ ɿɸɺɼɸʅʅʗ ɼʆʉʃɯɼɾɽʅʅʗ 

 

1.1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʤʷʪʢʠ ʨʠʮʠʥʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʞʠʤʫ ʦʣʽʾ 

 

1.1.1. ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  

ɺʦʣʦʛʦ-ʪʝʧʣʦʚʘ ʦʙʨʦʙʢʘ ʤôʷʪʢʠ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ 

ʩʪʨʫʢʪʫʨʥʽ ʾʾ ʟʤʽʥʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʡʢʨʘʱʦʤʫ ʝʬʝʢʪʫ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʦʣʽʾ. ʎʝʡ 

ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʞʘʨʽʥʥʷʤ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʙʘʛʘʪʦʯʘʥʥʠʭ ʞʘʨʦʚʥʷʭ.   

ɺ ʨʦʙʦʪʽ [102] ʚʧʝʨʰʝ ʟʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʧʨʝʜʩʪʘʚʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ ʧʘʨʦʚʠʭ ʞʘʨʦʚʥʷʭ ʷʢ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʧʝʨʝʥʦʩʫ ʤʘʩʠ ʽ ʝʥʝʨʛʽʾ. 

ʉʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʧʦʚʠʥʥʘ ʟʘʤʠʢʘʪʠʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʩʠ, ʱʦ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʽ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʘʛʝʥʪʘ ʩʫʰʽʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʧʦ ʧʨʦʮʝʩʘʤ ʪʝʧʣʦ 

ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʥʘʡʙʣʠʞʯʠʡ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʫʰʽʥʥʷ 

ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ ʪʦʚʩʪʦʤʫ ʥʝʨʫʭʦʤʦʤʫ ʰʘʨʽ [103], ʧʝʨʰ ʟʘ ʚʩʝ, ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʫ. ʉʢʣʘʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʘ ʘʥʘʣʦʛʽʾ ʪʘʢʦʞ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʣʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 

ɺ ʨʦʙʦʪʽ [104] ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʙʝʟʚʽʜʭʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʟʘ ʩʭʝʤʦʶ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʚʽʜʞʠʤʫ ʽ ʭʽʤʽʯʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʨʠʮʠʥʦʚʦʾ 

ʤʘʢʫʭʠ. ɺʽʜʤʦʚʘ ʚʽʜ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʾ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚ 

ʤʘʣʦʪʦʥʘʞʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʚʽʜʜʽʣʝʥʥʷ ʣʫʰʧʠʥʥʷ, ʭʽʤʽʯʥʘ ʜʝʪʦʢʩʠʢʘʮʽʷ 

ʤʘʢʫʭʠ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʥʝ ʪʽʣʴʢʠ ʷʢʽʩʥʫ ʦʣʽʶ, ʘʣʝ ʽ ʚʠʩʦʢʦʙʽʣʢʦʚʽ 

ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ. ɺʽʜʦʢʨʝʤʣʶʚʘʥʝ ʣʫʰʧʠʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʉʫʰ̔ʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ. ʇʝʨʰʠʡ ʝʪʘʧ ï ʟʚʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʥʘʛʨʽʚʘʥʥʷ ʽ ʟʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ ʚʦʜʦʶ ʘʙʦ ʛʦʩʪʨʦʶ ʧʘʨʦʶ 

ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ. ɼʨʫʛʠʡ ʝʪʘʧ ï 

ʚʠʩʫʰʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʟʤʽʥʶʶʪʴʩʷ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʦʣʽʾ (ʟʤʝʥʰʫʻʪʴʩʷ ʚôʷʟʢʽʩʪʴ, ʛʫʩʪʠʥʘ ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ) ʪʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʟʛʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʝʩʫʚʘʥʥʷ.  

ʄôʷʪʢʘ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʚʠʩʫʰʫʚʘʥʥʶ, ʤʘʻ ʩʢʣʘʜʥʠʡ ʬʝʨʤʝʥʪʥʠʡ ʩʢʣʘʜ, 

ʧʨʠʯʦʤʫ ʥʝ ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʆʧʪʠʤʘʣʴʥʠʡ 

ʧʝʨʝʙʽʛ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʝʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʛʦʚʤʽʩʪʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʽ ʚʦʥʘ ʧʦʚʠʥʥʘ 

ʜʦʩʷʛʘʪʠ ʧʨʠ ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ. 

ɺʽʜʦʤʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʟ 80 ʜʦ 90 Üʉ ʧʨʫʞʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʟʛʠ ʨʦʩʪʫʪʴ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʟ 90 ʜʦ 100 Üʉ 

ʨʦʩʪʫʪʴ ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʄʝʟʛʘ, ʱʦ ʥʘʛʨʽʚʘʣʘʩʴ ʜʦ 90 Üʉ ʤʘʻ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʫ ʜʝʥʘʪʫʨʘʮʽʶ ʙʽʣʢʽʚ ʙʝʟ ʨʦʟʧʣʘʚʣʝʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ ʙʽʣʢʽʚ. ɿʘ ʽʥʰʠʭ 

ʨʽʚʥʠʭ ʫʤʦʚ ʪʠʩʢ ʚ ʧʨʝʩʽ ʚʠʱʝ. ʎʝ ʩʧʨʠʷʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ ʟʥʽʤʘʥʥʶ ʨʦʩʣʠʥʥʦʾ 

ʦʣʽʾ. ʆʜʥʘʢ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʚʠʜʽʣʝʥʥʷ ʟ ʧʨʝʩʦʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʢʘʩʪʦʨʦʚʦʾ ʦʣʽʾ, ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʾʾ  ʚ'ʷʟʢʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʟʛʠ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʨʝʩ,  ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ 110 ï 115 Üʉ [102]. 

ʈʝʞʠʤʠ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʪ̫ʢʠ (ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ) ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʤʘʩʦ- (ʚʦʣʦʛʦ) ʽ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʚ ʧʦʨʠʩʪʠʭ ʩʠʩʪʝʤʘʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʥʘʚʽʪʴ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (ʢʽʥʝʪʠʢʠ) ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʚʦʣʦʛʦʚʤʽʩʪʫ ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʾʾ ʚʠʩʫʰʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ 

ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʫ ʟʘʜʘʯʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦʯʘʥʥʘ 

ʞʘʨʦʚʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʘʧʘʨʘʪ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. ʂʨʽʤ ʪʦʛʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʩʪʦʪʥʦ ʚʠʪʨʘʪʥʠʤʠ.  

ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʷʢ ʢʽʥʝʪʠʢʠ, ʪʘʢ ʽ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʧʦʨʠʩʪʦʤʫ ʰʘʨʽ 

ʤôʷʪʢʠ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ.  
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ɼʦʩʣʽʜʞʝʥʥʷ [105, 106, 107] ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʫ, 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʝʥʝʨʛʦʝʢʦʥʦʤʽʶ, ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚ ʘʧʘʨʘʪʘʭ ʟ ʟʘʢʨʫʯʝʥʠʤʠ ʧʦʪʦʢʘʤʠ 

ʪʝʧʣʦʥʦʩʽʷ. ʏʘʩʪʠʥʢʠ ʧʦʩʪʽʡʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʥʘ ʟ ʦʜʥʦʶ ʽ ʟʽ ʩʪʽʥʢʦʶ ʩʫʰʘʨʢʠ, 

ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʚʟʘʻʤʦʜʽʶʯʠʭ ʬʘʟ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʚʝʨʜʦʾ ʬʘʟʠ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʘʧʘʨʘʪʽ ʪʝʞ 

ʟʙʽʣʴʰʫʻʪʴʩʷ [105, 108, 109, 110, 111]. ʁʜʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦ- 

ʤʘʩʦʦʙʤʽʥʫ, ʪʘʢ ʷʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʬʘʟ ʫ ʧʦʪʦʮʽ ʤʘʡʞʝ ʚ ʯʦʪʠʨʠ 

ʨʘʟʠ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ. ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʰʽʥʥʷ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʢʽʥʝʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʧʠʩʘʪʠ ʧʨʦʮʝʩ 

ʩʫʰʽʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʤʝʪʦʜʘʭ ʧʽʜʚʝʜʝʥʥʷ ʝʥʝʨʛʽʾ [112, 113, 

114, 115, 116]. ʆʜʥʘʢ ʞʦʜʥʘ ʟ ʮʠʭ ʨʦʙʽʪ ʥʝ ʚʨʘʭʦʚʫʻ ʪʝʧʣʦʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʞʘʨʦʚʥʷʭ.  

 

1.1.2. ɺʧʣʠʚ ʚʦʜʠ ʥʘ ʧʨʦʮʝʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʝʟʛʠ 

ʂʦʥʢʨʝʪʥʽ ʨʝʞʠʤʠ ʚʠʩʫʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʩʪʨʫʢʪʫʨʠ 

ʤʝʟʛʠ, ʘʣʝ ʚʦʥʠ ʚʩʽ ʟʚʦʜʷʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʠʭ ʨʽʟʥʠʭ ʟʤʽʥ ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʨʽʟʥʦʤʫ ʪʝʤʧʽ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʯʘʩʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʚʩʽʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʞʠʤʘʭ ʚʠʩʫʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʥʝ ʧʦʻʜʥʘʥʥʷ 

ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʚʦʣʦʛʦʶ ʽ ʪʝʧʣʦʤ ʚ ʫʤʦʚʘʭ ʥʝʚʝʣʠʢʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʤʝʟʛʠ ʚ ʞʘʨʦʚʥʽ. 

ʉʫʪʥʽʩʪʴ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤôʷʪʮʽ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʤʝʟʛʠ, 

ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʪʨʠʤʘʥʥʷ ʦʣʽʡ ʙʫʣʘ 

ʘʙʩʦʣʶʪʥʦ ʥʝʚʠʚʯʝʥʦʶ. ʎʝ ʥʝ ʜʘʚʘʣʦ ʤʦʞʣʠʚʦʩʪʽ ʩʚʽʜʦʤʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʙʦʨʫ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʝʞʠʤʫ ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʉʪʚʦʨʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʥʘʣʝʞʠʪʴ ʚʽʜʦʤʦʤʫ ʚʯʝʥʦʤʫ ɸ.ʄ. 

ɻʦʣʜʦʚʩʴʢʦʤʫ [117]. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʩʪʘʥ ʦʣʽʾ ʚ ʤôʷʪʮʽ ʽ ʟʤʽʥʽ ʾʾ 

ʣʦʢʘʣʽʟʘʮʽʾ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ, ɸ.ʄ. ɻʦʣʜʦʚʩʴʢʠʡ ʚʩʪʘʥʦʚʠʚ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʚʽʚ, ʱʦ ʜʽʷ ʚʦʜʠ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʤʝʟʛʠ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʪʝʨʽʘʣʫ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ 

ʧʦʚʥʦʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʦʣʽʾ. 

ʇʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤôʷʪʢʠ ʫ ʚʩʽʡ ʾʾ ʤʘʩʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʷʜ ʽʩʪʦʪʥʠʭ ʟʤʽʥ, ʘ 

ʩʘʤʝ: ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʤôʷʪʢʠ, ʥʘʙʫʭʘʥʥʷ ʾʾ ʛʝʣʝʚʦʾ 

ʯʘʩʪʠʥʠ ʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ʇʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʽ ʥʘʙʫʭʘʥʥʷ ʤôʷʪʢʠ ʻ ʦʩʥʦʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʨʦʪʽʢʘʻ 

ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤôʷʪʢʠ ʽ ʦʙʫʤʦʚʣʶʻ ʨʷʜ ʥʘʩʪʫʧʥʠʭ ʾʾ ʟʤʽʥ. 

ɺʽʜʦʤʦ, ʱʦ ʟ ʜʚʦʭ ʨʽʜʠʥ ʢʨʘʱʝ ʟʤʦʯʫʻ ʪʚʝʨʜʫ ʧʦʚʝʨʭʥʶ ʪʘ, ʫ ʷʢʦʾ 

ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʥʘ ʤʝʞʽ ʟ ʮʽʻʶ ʩʪʽʥʢʦʶ ʤʝʥʰʝ, ʪʦʙʪʦ ʤʝʥʰʝ ʚʽʜʤʽʥʥʽʩʪʴ ʚ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʣʘʭ, ʱʦ ʜʽʶʪʴ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʽ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ 

ʨʽʜʠʥʠ. 

ɼʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ Ů ʧʦʢʘʟʫʻ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʩʠʣʘ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʝʥʰʘ, ʥʽʞ ʫ ʚʘʢʫʫʤʽ. ɺʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ 

ʜʽʝʣʝʢʪʨʠʯʥʽʡ ʧʨʦʥʠʢʥʦʩʪʽ ʤʽʞ ʚʦʜʦʶ ʽ ʦʣʽʻʶ ʙʫʜʝ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʚʽʜʜʽʣʝʥʥʽ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʽʜ ʤʝʟʛʠ. ɼʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʾʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʽʥʶʻʪʴʩʷ ʽʩʪʦʪʥʦ. 

ɺʦʜʘ, ʷʢ ʨʽʜʠʥʘ ʚʠʩʦʢʦʧʦʣʷʨʥʘ (Ů=81), ʜʫʞʝ ʜʦʙʨʝ ʟʤʦʯʫʻ ʛʽʜʨʦʬʽʣʴʥʫ 

ʧʦʚʝʨʭʥʶ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ.  

ʆʣʽʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʦʣʷʨʥʦʩʪʽ (Ů = 3,0-3,2) ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʦʜʠ ʽ 

ʚʽʜ ʛʽʜʨʦʬʽʣʴʥʠʭ ʛʝʣʽʚ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ. ɿʤʦʯʫʶʯʠ ʛʽʜʨʦʬʽʣʴʥʫ ʧʦʚʝʨʭʥʶ 

ʯʘʩʪʠʥʢʠ, ʦʣʽʷ ʪʘʢʦʞ ʚ ʷʢʽʡʩʴ ʤʽʨʽ ʟʚ'ʷʟʫʻʪʴʩʷ ʩʠʣʦʚʠʤ ʤʦʣʝʢʫʣʷʨʥʠʤ ʧʦʣʝʤ ʟ 

ʧʦʚʝʨʭʥʝʶ ʯʘʩʪʠʥʦʢ, ʧʨʦʪʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʨʽʟʥʦʧʦʣʷʨʥʽʩʪʴ ʜʦʪʠʯʥʠʭ ʬʘʟ, 

ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʥʘ ʤʝʞʽ çʦʣʽʷ - ʧʦʚʝʨʭʥʷ ʯʘʩʪʠʥʢʠè ʜʫʞʝ ʚʝʣʠʢʠʡ. 

ɺ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʤʫ ʩʪʘʥʽ ʤôʷʪʢʠ ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʩʠʣʦʚʦʛʦ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʷ ʧʦʚ'ʷʟʫʻ ʥʘʚʢʦʣʦ ʧʦʣʷʨʥʠʭ ʛʨʫʧ ʾʾ ʤʦʣʝʢʫʣʠ ʫ ʚʠʛʣʷʜʽ 

ʛʽʜʨʘʪʥʠʭ ʦʙʦʣʦʥʦʢ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ʮʴʦʛʦ ʧʦʣʷ ʫʪʨʠʤʫʻ ʤʦʣʝʢʫʣʠ ʦʣʽʾ. ʇʨʠ 

ʜʦʜʘʚʘʥʥʽ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʾʾ ʤʦʣʝʢʫʣ ʩʠʣʦʚʠʤ ʤʦʣʝʢʫʣʷʨʥʠʤ 
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ʧʦʣʝʤ ʟ ʚʠʚʽʣʴʥʝʥʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʦʣʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʢʘʭ. ɺʽʜʙʫʚʘʻʪʴʩʷ 

ʛʽʜʨʘʪʘʮʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ. 

ʇʨʠ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʘʭ ʚʽʜʞʠʤʫ ʦʣʽʾ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʦʙʨʦʙʢʠ ʤôʷʪʢʠ, ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʽ ʧʦʛʣʠʥʘʻʪʴʩʷ, ʟʥʘʯʥʦ ʤʝʥʰʘ ʪʽʻʾ 

ʢʽʣʴʢʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʧʦʛʣʠʥʘʪʠʩʷ ʤôʷʪʢʦʶ ʧʨʠ ʧʦʚʥʦʤʫ ʾʾ ʥʘʙʫʭʘʥʥʽ. 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʦʣʦʛʦʚʤʽʩʪ ʩʦʥʷʰʥʠʢʦʚʦʾ ʤôʷʪʢʠ, ʟʘ ʜʘʥʠʤʠ 

ɻʦʣʜʦʚʩʴʢʦʛʦ, ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʙʣʠʟʥʦ 35% ʚʤʽʩʪʫ ʚʦʜʠ, ʪʦʜʽ ʷʢ ʚʠʭʽʜʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʞʘʨʽʥʥʷ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʾʾ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ ʚʠʜʦʙʫʚʘʥʥʷ 

ʦʣʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 3 ï 12%. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʚʦʣʦʞʝʥʥʷʤ, ʥʘʜʣʠʰʢʫ ʚʦʜʠ ʥʝʤʘʻ, ʤʘʢʩʠʤʫʤ ʥʘʙʫʭʘʥʥʷ ʥʝ 

ʜʦʩʷʛʘʻʪʴʩʷ ʽ ʚʩʷ ʚʦʜʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʚ ʤôʷʪʢʫ, ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʻʪʴʩʷ ʽ ʟʚ'ʷʟʫʻʪʴʩʷ, 

ʫʪʚʦʨʶʶʯʠ ʦʙʦʣʦʥʢʠ ʛʽʜʨʘʪʽʚ ʧʦʣʷʨʥʠʭ ʛʨʫʧ ʢʦʣʦʾʜʥʠʭ ʤʽʮʝʣ ʛʝʣʝʚʦʾ ʯʘʩʪʠʥʠ 

ʤôʷʪʢʠ. ʐʚʠʜʢʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʥʘʜʣʠʰʢʫ ʚʦʜʠ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʽ ʧʦʩʪʽʡʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʤʽʨʫ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʘʢʩʠʤʫʤʫ 

ʥʘʙʫʭʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʞʝ ʟʚʠʯʘʡʥʠʭ ʚʝʣʠʯʠʥ ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ, ʟʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ 

ʧʦʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʚʦʜʦʶ, ʚ ʷʢʦʤʫ ʚʦʜʦʧʦʛʣʠʥʘʶʯʘ ʩʠʣʘ ʽ ʰʚʠʜʢʽʩʪʴ ʥʘʙʫʭʘʥʥʷ 

ʜʫʞʝ ʚʝʣʠʢʽ. 

ʉʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʤôʷʪʢʠ ʜʚʦʭ ʪʠʧʽʚ: 1 ï ʟʚʠʯʘʡʥʘ ʤôʷʪʢʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʷʜʨʘ ʥʘʩʽʥʥʷ ʟ ʜʝʷʢʠʤ ʚʤʽʩʪʦʤ ʦʙʦʣʦʥʦʢ; 2 ï ʤôʷʪʢʘ, ʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʬʦʨʧʨʝʩʦʚʦʾ ʤʘʢʫʭʠ.  

ʄôʷʪʢʘ ʷʢ ʧʝʨʰʦʛʦ, ʪʘʢ ʽ ʜʨʫʛʦʛʦ ʚʠʜʫ, ʷʚʣʷʻ ʩʦʙʦʶ ʜʠʩʧʝʨʩʥʫ ʩʠʩʪʝʤʫ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʛʝʣʝʚʦʾ ʛʽʜʨʦʬʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ï ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ 

ʛʝʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, ʩʢʣʘʜʥʦʛʦ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʱʦ ʤʘ̒ ʛʽʜʨʦʬʽʣʴʥ ̔

ʚʣʘʩʪʠʚʦʩʪ,̔ ʪʘ ʨʽʜʢʦʾ ʛʽʜʨʦʬʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ï ʦʣʽʾ ʟ ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʽʡ 

ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 

ʧʦʚʝʨʭʥʷʭ ʯʘʩʪʠʥʦʢ, ʧʦʚ'ʷʟʘʥʠʭ ʩʠʣʦʚʠʤ ʤʦʣʝʢʫʣʷʨʥʠʤ ʧʦʣʝʤ ʮʠʭ ʧʦʚʝʨʭʦʥʴ, 

ʱʦ ʚʦʣʦʜʽʻ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʤʠ ʛʽʜʨʦʬʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [117]. ʐʚʠʜʢʽʩʪʴ 

ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʤôʷʪʢʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ; ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ 

ʧʝʨʝʤʽʰʫʚʘʪʠ ʾʾ ʚ ʤʦʤʝʥʪ ʟʚʦʣʦʞʝʥʥʷ. ʏʠʤ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʦʣʽʾ ʚ ʤôʷʪʮʽ, ʪʠʤ 
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ʧʦʚʽʣʴʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʦʜʠ. ʇʨʠʯʠʥʫ ʘʛʨʝʛʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʨʦʜʫ 

ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʦʜʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʘʪʥʦʾ ʦʙʦʣʦʥʢʠ, ʧʨʠʪʷʛʫ̒ ʪʴʩʷ ʚʝʣʠʢʠʤʠ ʩʠʣʘʤʠ 

ʜʦ ʧʦʚʝʨʭʥʽ, ʧʨʠʯʦʤʫ ʧʝʨʰʠʡ ʰʘʨ ʤʦʣʝʢʫʣ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʥʝʨʫʭʦʤʦʩʪʽ ʩʠʣʦʚʠʤ 

ʤʦʣʝʢʫʣʷʨʥʠʤ ʧʦʣʝʤ ʧʦʚʝʨʭʦʥʴ ʯʘʩʪʠʥʦʢ. ʇʝʨʰʠʡ ʨʫʭʣʠʚʠʡ ʰʘʨ ʫʪʨʠʤʫʻ ʜʨʫʛʠʡ 

ʰʘʨ ʤʦʣʝʢʫʣ ʽ ʪ ʜ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤʦʞʝ ʙʫʪʠ: ʤôʷʪʢʘ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʙʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʨʝʩʫʚʘʥʥʷ; ʧʦʜʨʽʙʥʝʥʘ ʬʦʨʧʨʝʩʦʚʘ ʤʘʢʫʭʘ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ. 

ɺʦʣʦʛʝ ʞʘʨʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʟʚʦʣʦʞʝʥʥʷ ʽ ʥʘʛʨʽʚʘʥʥʷ ʤôʷʪʢʠ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ, ʘ ʧʦʪʽʤ ʧʨʦʧʘʨʶʚʘʥʥʷ 

ʽ ʜʦʚʝʜʝʥʥʷ ʪʘʢʠʤ ʰʣʷʭʦʤ ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʣʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤôʷʪʢʠ, ʦʪʨʠʤʘʥʦʾ ʟ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʥʘʩʽʥʥʷ. ʗʢʱʦ ʚʠʭʽʜʥʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ 

ʜʦʨʽʚʥʶʻ ʦʧʪʠʤʘʣʴʥʽʡ ʧʦʯʘʪʢʦʚʽʡ ʚʦʣʦʛʦʩʪʽ, ʪʦ ʧʝʨʰʠʡ ʝʪʘʧ ʧʦʣʷʛʘʪʠʤʝ ʪʽʣʴʢʠ 

ʚ ʰʚʠʜʢʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʤʦʞʣʠʚʦ ʙʽʣʴʰ ʩʫʭʦʾ ʧʘʨʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʨʫʛʠʡ ʝʪʘʧ - ʚʠʩʫʰʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʟ ʜʦʚʝʜʝʥʥʷʤ ʾʾ ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʚʝʣʠʯʠʥ, ʦʧʪʠʤʘʣʴʥʠʭ 

ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʛʦʪʦʚʦʾ ʤʝʟʛʠ. 

ɼʦʚʝʜʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʦʙʨʦʙʢʠ ʜʦ ʧʝʚʥʠʭ ʚʝʣʠʯʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʤôʷʪʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʘʢʦʚʝ ʧʨʦʪʽʢʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʤʽʥ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʜʨʫʛʦʤʫ ʝʪʘʧʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʫʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʡʦʛʦ ʧʨʝʩʫʚʘʥʥʷ. 

 

1.2. ʌʽʟʠʢʘ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʽʚ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʽ ʟʤʽʥʽ ʨʝʞʠʤʽʚ 

ʚʽʜʞʠʤʫ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ, ʥʘʨʽʚʥʽ ʟ ʪʝʦʨʽʻʶ ʧʝʨʝʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʤʝʪʦʜʠ ʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ. 
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ʄʝʟʛʫ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʙʘʛʘʪʦʬʘʟʦʚʦʾ ʩʠʩʪʝʤʠ: 

çʩʢʝʣʝʪè (ʛʝʣʝʚʘ ʯʘʩʪʠʥʘ) ʤʝʟʛʠ - ʧʦʨʦʚʘ ʨʽʜʠʥʘ - ʨʦʩʣʠʥʥʘ ʦʣʽʷ ʽ ʚʦʜʘ, ʘ ʪʘʢʦʞ 

ʧʘʨʦʛʘʟʦʚʘ ʩʢʣʘʜʦʚʘ. ʋ ʤʝʭʘʥʽʮʽ ʛʨʫʥʪʽʚ ʨʦʟʨʦʙʣʝʥʘ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʝʦʨʽʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʛʨʫʥʪʽʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʟʫʯʦʩʪʽ [2,3,5]. 

ʊʝʨʤʽʥ çʧʦʚʟʫʯʽʩʪʴè, ʷʢ ʚʽʥ ʟʘʨʘʟ ʨʦʟʫʤʽʻʪʴʩʷ ʚ ʤʝʭʘʥʽʮʽ ʩʫʮʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʥʝ ʦʭʦʧʣʶʻ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʢʨʘʱʠʤ ʻ ʪʝʨʤʽʥ çʢʦʥʩʦʣʽʜʘʮʽʷè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʩʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʩʪʫʧʦʚʦʛʦ ʚʠʯʘʚʣʶʚʘʥʥʷ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʦʯʘʩʥʦʛʦ 

ʧʨʦʪʽʢʘʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ çʩʢʝʣʝʪʽè ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʮʝʩʫ ʚʽʜʞʠʤʫ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ, ʱʦ 

ʚʽʜʨʽʟʥʷʻ ʡʦʛʦ ʚʽʜ ʷʚʠʱ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʢʣʘʩʠʯʥʠʭ ʪʝʦʨʽʷʭ ʬʽʣʴʪʨʘʮʽʾ ʽ 

ʤʽʛʨʘʮʽʾ, ʧʦʣʷʛʘʻ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ʆʧʠʩ ʧʦʣʽʚ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʽ ʰʚʠʜʢʦʩʪʝʡ ʨʽʜʠʥʠ (ʦʣʽʾ), ʱʦ 

ʟʘʧʦʚʥʶʻ ʧʦʨʠ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʟʝʻʨʥʦʾ ʢʘʤʝʨʠ ʛʚʠʥʪʦʚʦʛʦ 

ʧʨʝʩʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʢʦʥʩʦʣʽʜʘʮʽʾ [2,5]. 

ʇʨʠ ʛʚʠʥʪʦʚʦʤʫ ʨʫʩʽ ʤʝʟʛʠ ʧʦ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʫ ʦʜʥʦʯʘʩʥʦ ʧʨʦʪʽʢʘʶʪʴ 

ʜʚʘ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʘ: ʧʨʝʩʫʚʘʥʥʷ ʧʦʨʠʩʪʦʛʦ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʷ ʦʣʽʾ 

ʯʝʨʝʟ ʰʘʨ ʮʴʦʛʦ çʩʢʝʣʝʪʘè ʽ ʟʝʻʨ ʢʦʨʧʫʩʫ ʧʨʝʩʘ. 

ʇʨʦʮʝʩ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʚ ʤʝʭʘʥʽʮʽ ʛʨʫʥʪʽʚ 

ʦʧʠʩʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ ɼʘʨʩʽ-ɻʝʨʩʝʚʘʥʦʚʘ [2,5]. 

 

1.2.1. ʈʫʭ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʛʚʠʥʪʦʚʠʤ ʪʨʘʻʢʪʦʨʽʷʤ 

ʇʝʨʝʙʽʛ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʤʦʞʥʘ ʫʧʦʜʽʙʥʠʪʠ ʧʨʦʮʝʩʫ ʛʚʠʥʪʦʚʦʾ 

ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʽʚ. ʇʝʨʝʙʽʛ ʨʦʟʧʣʘʚʫ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʜ̔̒ ʶ ʩʠʣ ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʯʝʨʚ'ʷʢʘ ʽ 

ʩʪʽʥʦʢ ʮʠʣʽʥʜʨʘ, ʧʦʜʽʙʥʦ ʪʝʯʽʾ ʨʽʜʠʥʠ ʚ ʛʚʠʥʪʦʚʠʭ ʥʘʩʦʩʘʭ - ʧʦ ʛʚʠʥʪʦʚʽʡ 
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ʪʨʘʻʢʪʦʨʽʾ [150]. ʇʨʠʡʥʷʪʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʮʶ ʪʝʯʽʶ ʷʢ ʩʫʤʫ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ 

ʨʫʭʽʚ [151, 152]: ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʚʟʜʦʚʞ ʦʩʽ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ, 

ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ (ʢʨʫʛʦʚʦʛʦ) ʨʫʭʫ ʚ ʧʣʦʱʠʥʽ ʭʦʫ ʥʦʨʤʘʣʴʥʦʛʦ ʜʦ ʦʩʽ ʛʚʠʥʪʦʚʦʛʦ 

ʢʘʥʘʣʫ. 

ʆʙ'ʻʤʥʘ ʚʠʪʨʘʪʘ ʧʦʩʪʫʧʘʣʴʥʦʾ ʪʝʯʽʾ ʚʠʟʥʘʯʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ. 

ʎʠʨʢʫʣʷʮʽʡʥʘ ʪʝʯʽʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʽʩʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʚ ʥʘʧʨʷʤʽ, ʱʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʦʩʽ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ, ʱʦ 

ʟʘʭʦʧʣʶʻ ʨʦʟʧʣʘʚ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʈʫʭʘʶʯʠʩʴ ʫʧʦʧʝʨʝʢ ʢʘʥʘʣʫ, ʧʦʪʽʢ ʟʫʩʪʨʽʯʘʻ ʩʪʽʥʢʫ, ʱʦ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʽ 

ʧʨʷʤʫʻ ʫʟʜʦʚʞ ʥʝʾ ʥʘ ʜʥʦ ʢʘʥʘʣʫ, ʘ ʧʦʪʽʤ ʫ ʟʚʦʨʦʪʥʠʡ ʙʽʢ. ʎʠʨʢʫʣʷʮʽʡʥʘ ʪʝʯʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʛʦʤʦʛʝʥʽʟʘʮʽʶ ʨʦʟʧʣʘʚʫ, ʚʠʨʽʚʥʶʻ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ ʽ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʩʪʨʫʟʽʶ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ. 

ʏʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʟʽ ʩʪʽʥʢʦʶ, ʱʦ ʥʝ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʥʘʟʘʜ, ʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ, ʷʢʠʡ ʽʩʥʫʻ ʤʽʞ ʛʨʝʙʝʥʝʤ ʩʪʽʥʢʠ 

ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʢʦʨʧʫʩʫ. ʎʝ ʧʦʪʽʢ ʚʠʪʦʢʫ. 

ʇʨʦʩʫʚʘʶʯʠʩʴ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ, ʧʦʣʽʤʝʨ ʧʨʦʜʦʚʞʫʻ ʥʘʛʨʽʚʘʪʠʩʷ ʷʢ ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʟʟʦʚʥʽ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʟʩʫʚʫ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʦʥʠ ʜʦʟʫʚʘʥʥʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʷʢʽ ʚʠʨʘʞʘʶʪʴ ʟʘʢʦʥʠ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ, ʝʥʝʨʛʽʾ ʽ ʢʽʣʴʢʦʩʪʽ 

ʨʫʭʫ ʧʨʠ ʣʘʤʽʥʘʨʥʦʤʫ ʧʣʠʥʽ, ʟ ʨʽʚʥʷʥʥʷʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʬʽʟʠʯʥʠʡ ʩʪʘʥ 

ʨ̔ʜʠʥʠ [153-161]. 

ʅʘʡʙʽʣʴʰ ʧʦʩʣʽʜʦʚʥʦ ʤʦʜʝʣʴ ʛʚʠʥʪʦʚʦʛʦ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʧʣʠʥʫ 

ʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʥʠʟʢʦʶ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʘʚʪʦʨʽʚ: ʂʘʨʣʝʦ, 

ʄʘʣʣʫʢʘ ʽ ʄʘʢ-ʂʝʣʴʚʽ [162-165], ʱʦ ʧʦʢʣʘʣʠ ʧʦʯʘʪʦʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʝʢʩʪʨʫʟʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʦʱʝʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʣʦ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʤʝʭʘʥʽʟʤʽ ʨʫʭʫ 

ʨʦʟʧʣʘʚʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʄʘʜʜʦʢʘ [166-168], ɽʢʝʨʘ [165] ʪʘ 

ʽʥʰʠʭ ʧʦʢʘʟʘʣʠ, ʱʦ ʷʢʽʩʥʘ ʢʘʨʪʠʥʘ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʫ. 

ʆʜʥʘʢ ʩʧʨʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʜʣʷ ʮʽʣʝʡ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 
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ʚʠʷʚʠʣʠʩʷ ʙʝʟʫʩʧʽʰʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʾʾ ʧʦʙʫʜʦʚʽ ʽʛʥʦʨʫʚʘʣʠʩʷ ʦʩʥʦʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʣʘʚʫ, ʪʘʢʽ ʷʢ ʘʥʦʤʘʣʽʷ ʚ'ʷʟʢʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʚ'ʷʟʢʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ. 

ɿʛʦʜʦʤ ʟʘʜʘʯʘ  ʧʨʠ ʛʚʠʥʪʦʚʦʤʫ ʨʫʩʽ ʘʥʦʤʘʣʴʥʦ-ʚ'ʷʟʢʦʾ ʨʽʜʠʥʠ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʨʦʟʛʣʷʜʘʣʘʩʷ ʚ ʨʷʜʽ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʨʦʙʽʪ. ʊʘʢ, 

ʽʟʦʪʝʨʤʽʯʥʘ ʪʝʯʽʷ çʩʪʫʧʝʥʝʚʦʾè ʨʽʜʠʥʠ ʨʦʟʛʣʷʜʘʣʘʩʷ ʚ ʨʦʙʦʪʘʭ ɹʘʣʘʰʦʚʘ [169], 

ʊʦʨʥʝʨʘ [170, 171, 172], ɹʦʩʪʘʥʜʞʽʷʥʘ [173], ʄʦʨʽ [174], ɻʣʘʡʜʘ [175], ʗʢʦʙʽ 

[176], ʂʨʶʛʝʨʘ [177], ʂʨʦʩʩʝʨ [178], ʄʘʢ-ʂʝʣʚʽ [179] ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ. 

ɻʚʠʥʪʦʚʫ ʪʝʯʽʶ ʙʽʥʛʘʤʦʚʦʾ ʨʜ̔ʠʥʠ ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʘʭ ʉʪʦʣʠʥʘ ʽ ɹʦʩʪʘʥʞʥʷʥʘ 

[180], ʊʷʙʽʥʘ [181], ɼʝ-ʍʦʚʝʥʘ [182] ʪʘ ʽʥʰʠʭ. ʈʦʙʠʣʠʩʷ ʪʘʢʦʞ ʩʧʨʦʙʠ ʧʦʙʫʜʦʚʠ 

ʤʦʜʝʣʝʡ ʪʝʯʽʾ ʝʣʘʩʪʠʯʥʠʭ ʨʽʜʠʥ [183]. ʆʜʥʘʢ ʮʽ ʨʦʙʦʪʠ ʥʝ ʜʦʟʚʦʣʠʣʠ 

ʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʥʝ ʚʨʘʭʦʚʫʚʘʣʦʩʷ ʽʩʥʫʚʘʥʥʷ 

ʪʝʧʣʦʦʙʤʽʥʫ. 

ɼʣʷ ʦʧʠʩʫ ʛʚʠʥʪʦʚʦʾ ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʟʚʝʨʥʝʥʦʛʦ ʨʫʭʫ [156-159]. ʑʦʙ ʟʘʜʦʚʽʣʴʥʦ ʦʧʠʩʘʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʫʟʽʾ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ ʚ ʤʝʞʘʭ ʟʦʥʠ ʜʦʟʫʚʘʥʥʷ ʧʦʚʠʥʥʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ: ʽʩʥʫʚʘʥʥʷ ʘʥʦʤʘʣʽʾ ʚ'ʷʟʢʦʩʪʽ; 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʽ ʧʦʩʪʫʧʘʣʴʥʦʾ ʪʝʯʽʡ; ʚʧʣʠʚ ʪʝʧʣʘ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ, ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʝʬʝʢʪʠʚʥʫ ʚ'ʷʟʢʽʩʪʴ ʨʦʟʧʣʘʚʫ. 

ʇʨʠʢʣʘʜ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʛʚʠʥʪʦʚʦʾ ʪʝʯʽʾ ʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ 

ʥʘʚʝʜʝʥʦ ʈ.ɺ. ʊʦʨʥʝʨʦʤ, ʷʢʠʡ ʪʝʯʽʶ ʚʚʘʞʘʚ ʩʪʘʣʦʶ ʘ ʤʘʩʦʚʠʤʠ ʩʠʣʘʤʠ ʽ ʩʠʣʘʤʠ 

ʽʥʝʨʮʽʾ ʟʥʝʭʪʫʚʘʚ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʧʨʠʧʫʱʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʽʚʥʷʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʚ ʥʘʧʨʫʛʘʭ ʟʚʝʜʫʪʴʩʷ ʜʦ ʚʠʜʫ [2,5,184] :  
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ʉʝʨʝʜʦʚʠʱʝ ʚʚʘʞʘʶʪʴ ʥʝʩʪʠʩʣʠʚʠʤ [2,5]: 
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ɺ ʷʢʦʩʪʽ ʨʝʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʟʘʛʘʣʴʥʝʥʠʡ 

ʩʪʫʧʝʥʝʚʠʡ ʟʘʢʦʥ[189] : 
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ʜʝ 0,nm -ʢʦʥʩʪʘʥʪʠ  ʤʘʪʝʨʽʘʣʫ; b- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ; 

2I -ʢʚʘʜʨʘʪʠʯʥʠʡ  ʽʥʚʘʨʽʘʥʪ ʪʝʥʟʦʨʫ ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʘʮʽʾ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʛʚʠʥʪʦʚʦʾ ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʽʚ ʚ ʟʦʥʽ ʜʦʟʫʚʘʥʥʷ 

ʯʝʨʚ'ʷʢʘ ʝʢʩʪʨʫʜʝʨʘ ʽ ʨʫʭʫ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʤʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʽ ʨʠʩʠ: ʦʙʠʜʚʘ ʧʝʨʝʨʦʙʣʷʻʤʠʭ ʤʘʪʝʨʽʘʣʘ ʨʫʭʘʶʪʴʩʷ ʧʦ 

ʛʚʠʥʪʦʚʽʡ ʣʽʥʽʾ ʧʽʜ ʪʠʩʢʦʤ, ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʚʦʥʠ ʚʠʩʦʢʦʚ'ʷʟʢʽ, 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʴʶʪʦʥʽʚʩʴʢʽ ʨʽʜʠʥʠ. ʅʘ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʦʭ ʤʘʪʝʨʽʘʣʽʚ 

ʨʦʙʣʷʪʴ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʮʠʨʢʫʣʷʮʽʡʥʘ ʽ ʧʦʩʪʫʧʘʣʴʥʘ ʪʝʯʽʾ, ʪʝʧʣʦ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʥʽʭʪʦ ʥʝ ʙʨʘʚ ʜʦ ʫʚʘʛʠ 

ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʤʝʟʛʠ ʽ ʾʾ ʧʨʠʨʽʩʪ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ, ʽ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʫ ʚ'ʷʟʢʽʩʪʴ ʤʝʟʛʠ. ʆʜʥʘʢ, ʤʝʟʛʫ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʧʣʘʚʫ ʧʦʣʽʤʝʨʽʚ, ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʚʦʬʘʟʥʫ 

ʩʠʩʪʝʤʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʽ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ ʫ ʚʠʛʣʷʜʽ 

ʚʠʩʦʢʦʚ'ʷʟʢʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ʇʨʠ ʛʚʠʥʪʦʚʦʤʫ ʨʫʩʽ ʤʝʟʛʠ ʧʦ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʫ 

ʦʜʥʦʯʘʩʥʦ ʧʨʦʪʽʢʘʶʪʴ ʜʚʘ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʠ: ʧʨʝʩʫʚʘʥʥʷ ʧʦʨʠʩʪʦʛʦ çʩʢʝʣʝʪʘè 
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ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʷ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʮʴʦʛʦ çʩʢʝʣʝʪʘè ʽ ʧʦʪʽʤ ʯʝʨʝʟ ʟʝʻʨ ʢʦʨʧʫʩʫ 

ʧʨʝʩʘ. 

 

1.2.2. ɺʠʜʠ ʪʠʩʢʫ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ 

ɺ ʨʦʙʦʪʽ [185] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʦʜʥʦʛʦ 

ʚʠʪʢʘ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ. ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʰʠʨʝʥʘ ʥʘ ʧʨʝʩʠ, ʱʦ 

ʤʘʶʪʴ ʚʘʣʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʚʠʪʢʘʤʠ, ʥʘ ʚʘʣʠ ʟʽ ʟʤʽʥʥʠʤ ʧʝʨʝʪʠʥʦʤ, ʘ ʪʘʢʦʞ ʥʘ 

ʧʨʠʡʤʘʣʴʥʠʡ ʚʠʪʦʢ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʙʠʪʠ ʚʩʶ ʧʨʝʩʫʶʯʫ ʯʘʩʪʠʥʫ 

ʤʘʰʠʥʠ ʥʘ ʜʽʣʷʥʢʠ ʤʽʞ ʚʠʪʢʘʤʠ ʰʥʝʢʘ ʽ ʨʦʟʛʣʷʜʘʪʠ ʷʚʠʱʝ ʥʘ ʢʦʞʥʽʡ ʜʽʣʴʥʠʮʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʦʾ ʥʠʞʯʝ ʤʝʪʦʜʠʢʠ. 

ʋ ʧʨʝʩʦʚʘʥʦʾ ʤʘʩʠ ʽʩʥʫʻ ʜʚʽ ʩʠʩʪʝʤʠ ʪʠʩʢʫ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʤʝʭʘʥʽʢʦʶ 

ʜʠʩʧʝʨʩʥʠʭ ʪʽʣ, ʧʝʨʰʫ ʩʠʩʪʝʤʫ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʡʪʨʘʣʴʥʠʤ ʪʠʩʢʦʤ, ʜʨʫʛʫ - 

ʝʬʝʢʪʠʚʥʠʤ, ʘ ʩʫʤʫ - ʧʦʚʥʠʤ ʪʠʩʢʦʤ. ʅʝʡʪʨʘʣʴʥʠʡ ʪʠʩʢ ʅ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʧʦʨʦʤ ʬʽʣʴʪʨʫʤ̒ʦʾ ʦʣʽʾ;  ʝʬʝʢʪʠʚʥʠʡ ʪʠʩʢ ʈ ʩʧʨʠʡʤʘʻʪʴʩʷ çʩʢʝʣʝʪʦʤè ʤʝʟʛʠ. 

ʋ ʤʽʨʫ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʧʦʚʥʠʡ ʪʠʩʢ ʟʨʦʩʪʘʻ ʚʥʘʩʣʽʜʦʢ ʦʧʦʨʫ ʬʽʣʴʪʨʘʮʽʾ 

(ʟʘʚʜʷʢʠ ʟʚʫʞʝʥʥʶ ʤʽʞʯʘʩʪʢʦʚʠʭ ʢʘʥʘʣʽʚ) ʽ ʟʨʦʩʪʘʥʥ ʁʦʧʦʨʫ ʤʝʟʛʠ ʩʪʠʩʢʫ ʧʨʠ 

ʟʙʣʠʞʝʥʥʽ ʾʾ ʯʘʩʪʠʥʦʢ. ʗʢ ʧʦʚʥʠʡ ʪʠʩʢ, ʪʘʢ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʽ - ʥʝʡʪʨʘʣʴʥʠʡ ʽ 

ʝʬʝʢʪʠʚʥʠʡ ʪʠʩʢ, ʻ ʬʫʥʢʮʽʷʤʠ ʧʦʨʦʟʥʦʩʪʽ ʤʝʟʛʠ. 

ʅʝʡʪʨʘʣʴʥʠʡ ʪʠʩʢ H  ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʦʨʦʤ, ʷʢʠʡ ʩʧʨʠʡʤʘʻ ʦʣʽʷ, ʱʦ 

ʬ̔ʣʴʪʨʫʻʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦ ʤʽʞʯʘʩʪʠʥʢʦʚʠʤ ʢʘʥʘʣʘʤ ʤʝʟʛʠ ʽ ʢʨʽʟʴ 

ʱʽʣʠʥʠ ʮʠʣʽʥʜʨʘ, ʽ ʪʦʤʫ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʩʫʤʘ ʜʚʦʭ ʥʘʧʦʨʽʚ: ʥʘʧʦʨʫ 

ʬʽʣʴʪʨʘʮʽʾ h  ʠ ʥʘʧʦʨʫ ʪʝʯʽʾ ʢʨʽʟʴ ʟʝʻʨʥʽ ʱʽʣʠʥʠ q [185]: 

 

( )rgqhH +=  ,                                            (1.4) 

 

ʜʝ r- ʱʽʣʴʥʽʩʪʴ ʨʽʜʠʥʠ ʚ ʢʛ/ʤ3 ; 

g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦ ʧʘʜʘʶʯʦʛʦ ʪʽʣʘ ʚ ʤ/ʩ2 . 

ʅʘʧʽʨ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʤ ɼʘʨʩʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʷʢʦʛʦ ʚʠʪʨʘʪʘ ʬʽʣʴʪʨʫʻʤʦʾ ʨʽʜʠʥʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʯʝʨʝʟ ʝʣʝʤʝʥʪʘʨʥʠʡ 



30 

ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʜʠʩʧʝʨʩʥʦʾ ʨʝʯʦʚʠʥʠ ʧʨʠ ʾʾ ʣʘʤʠʥʘʨʥʽʡ ʪʝʯʽʾ  ʜʦʨʽʚʥʶʻ 

[187]: 

 

 ,ʩʤ,kJv
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=

1

                                    
(1.5) 

ʜʝ 
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=

                                                

(1.6) 

 

J ï ʛʽʜʨʘʚʣʽʯʥʠʡ ʛʨʘʜʽʻʥʪ - ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ ʥʘʧʦʨʽʚ ʜʦ ʜʦʚʞʠʥʠ ʰʣʭ̫ʫ 

ʬʽʣʴʪʨʘʮʽʾ; 

k ï ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ; 

 

 
F

V
v=  ʤ/ʩ ,                                          (1.7) 

 

ʜʝ V ï ʚʠʪʨʘʪʘ ʨʽʜʠʥʠ, ʤ3/ʩ; 

F-ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʚ ʤ2 ; 

e-ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʦʟʦʨʦʩʪʽ; 

2h - ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘʧʽʨ ʦʣʽʾ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʬʽʣʴʪʨʘʮʽʾ; 

1h - ʪʠʩʢ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʪʽʢʘʥʥʷ. 

 

ʆʩʢʽʣʴʢʠ ʚʠʪʽʢʘʥʥʷ ʦʣʽʾ ʟ ʮʠʣʽʥʜʨʘ ʢʨʽʟʴ ʟʝʻʨʥʽ ʱʽʣʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ, ʪʦ 0h
1
= . ʊʦʜʽ ʟ ʨʽʚʥʷʥʴ (1.4) ʪʘ (1.6) ʩʣʽʜʫʻ  

 

( )e
e

+
==

1

1

2
k

vL
hh  ʤ,                                    (1.8) 

 

ʅʘʧʽʨ ʚʠʪʽʢʘʥʥʷ ʦʣʽʾ ʢʨʽʟʴ ʟʝʻʨʥʽ ʱʽʣʠʥʠ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʟʘʛʘʣʥɹʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʛʽʜʨʘʚʣʽʢʠ. ʈʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʪʠʩʢʫ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ [187]: 
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ɿ ʨʽʚʥʷʥʥʷ (1.9) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʐʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʦʨʫ ʬʽʣʴʪʨʘʮʽʾ ʽ ʻ ʬʫʥʢʮʽʻʶ 

ʧʦʨʦʟʥʦʩʪʽ ʨʝʯʦʚʠʥʠ. ʏʠʤ ʤʝʥʰʝ ʧʦʨʦʟʥʽʩʪʴ, ʪʠʤ ʚʠʱʝ ʦʧʽʨ ʬʽʣʴʪʨʘʮʽʾ, ʘ ʪʘʢ ʷʢ 

ʧʦʨʦʟʥʽʩʪʴ ʟʤʽʥʥʘ, ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʜʽʘʬʨʘʛʤʠ, ʪʦ ʽ ʰʚʠʜʢʽʩʪʴ 

ʚʠʪ̔ʢʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʫ ʧʘʜʘʻ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʜʽʘʬʨʘʛʤʠ. 

2. ʏʠʤ ʙʽʣʴʰʠʡ ʰʘʨ ʤʝʟʛʠ ʤʽʞ ʟʝʻʨʦʤ ʽ ʛʚʠʥʪʦʚʠʤ ʚʘʣʦʤ, ʪʠʤ ʙʽʣʴʰʠʡ ʰʣʷʭ 

ʬʽʣʴʪʨʘʮʽʾ 1L  ʪʘ ʪʠʤ ʥʠʞʯʝ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʦʣʽʾ ʧʨʠ ʪʦʤʫ ʩʘʤʦʤʫ ʥʘʧʦʨʽ. 

ɺʥʘʩʣʽʜʦʢ ʙʝʟʧʝʨʝʨʚʥʦʾ ʟʤʽʥʠ ʧʦʨʦʟʥʦʩʪʽ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʟʛʠ ʧʨʠ ʾʾ ʫʱʽʣʴʥʝʥʥʽ, ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʥʝʦʜʥʘʢʦʚʠʡ ʚ 

ʨʽʟʥʠʭ ʧʝʨʝʪʠʥʘʭ ʧʨʝʩʦʚʘʥʦʾ ʤʝʟʛʠ ʧʦ ʜʦʚʞʠʥʽ ʮʠʣʽʥʜʨʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ k  ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʡ ʛʨʘʜʽʻʥʪ J  ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ 

ʚʽʜ ʧʦʨʦʟʥʦʩʪʽ ʨʽʜʠʥʠ, ʘʣʝ ʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʽʜʛʦʪʦʚʢʠ ʤʝʟʛʠ ʜʦ ʧʨʝʩʫʚʘʥʥʷ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʷʜʦʤ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ 

ʪʦʱʦ. ɺʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ k  ʪʘ J  ʧʦʚʠʥʥʽ ʩʣʫʛʫʚʘʪʠ 

ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɽʬʝʢʪʠʚʥʠʡ ʪʠʩʢ .P  ʋʤʦʚʥʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʤʝʟʛʘ ʚ ʮʠʣʽʥʜʨʽ ʧʨʝʩʘ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʞʥʴʦʛʦ ʮʠʣʽʥʜʨʘ, ʧʽʜʩʪʘʚʘʤʠ ʜʣʷ ʮʴʦʛʦ ʩʣʫʞʘʪʴ 

ʧʝʨʝʜʥʷ ʧʦʚʝʨʭʥʷ ʚʠʪʢʘ ʰʥʝʢʘ ʽ ʜʽʘʬʨʘʛʤʘ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʦʚʝʨʭʥʽ - ʚʥʫʪʨʽʰʥʷ 

ʧʦʚʝʨʭʥʷ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʽ ʚʘʣ ʰʥʝʢʘ. ʆʩʢʽʣʴʢʠ ʰʥʝʢʦʚʠʡ ʚʘʣ ʦʙʝʨʪʘʻʪʴʩʷ, 

ʪʦ ʽ ʢʦʞʥʠʡ ʧʝʨʝʪʠʥ ʮʴʦʛʦ ʮʠʣʽʥʜʨʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʡʦʛʦ ʦʩʽ, ʙʫʜʝ 

ʧʨʘʛʥʫʪʠ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʜʚʦʭ ʨʫʭʘʭ: ʧʦʩʪʫʧʘʣʴʥʦʤʫ - ʫʟʜʦʚʞ ʦʩʽ ʧʨʝʩʘ, ʚʽʜ 

ʚʠʪʢʘ ʜʦ ʜʽʘʬʨʘʛʤʠ, ʽ ʦʙʝʨʪʘʣʴʥʦʤʫ ʥʘʚʢʦʣʦ ʦʩʽ. 

ʇʽʜ ʝʬʝʢʪʠʚʥʠʤ ʪʠʩʢʦʤ ʨʦʟʫʤʽʻʤʦ ʪʦʡ ʪʠʩʢ, ʷʢʠʡ ʜʽʻ ʚʽʜ ʚʠʪʢʘ ʰʥʝʢʘ ʫ 

ʥʘʧʨʷʤʢʫ ʡʦʛʦ ʦʩʽ ʽ ʟʘʙʝʟʧʝʯʫʻ ʫʱʽʣʴʥʝʥʥʷ çʩʢʝʣʝʪʘè ʤʝʟʛʠ. ʎʝʡ ʪʠʩʢ 

ʚʨʽʚʥʦʚʘʞʫʻʪʴʩʷ ʚ ʧʨʝʩʽ ʩʠʣʘʤʠ ʪʝʨʪʷ ʤʝʟʛʠ ʦʙ ʩʪʽʥʢʠ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʷʢʽ 

ʫʪʨʠʤʫʁ ʪʴ ʥʦʞʘʤʠ ʽ ʚʘʣʦʤ ʰʥʝʢʘ, ʘ ʪʘʢʦʞ ʦʧʦʨʦʤ ʜʽʘʬʨʘʛʤʠ. 

ɺ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʰʘʨʽ ʜʽʶʪʴ ʥʘʩʪʫʧʥʽ ʩʠʣʠ (ʨʠʩ. 1.1): 
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ʈʠʩ 1.1. ʉʭʝʤʘ ʦʩʴʦʚʠʭ ʩʠʣ ʽ ʩʠʣ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ ʜʽʶʪʴ ʚ ʛʚʠʥʪʦʚʦʤʫ 

ʧʨʝʩʽ [185] 

1. ʥʦʨʤʘʣʴʥʠʡ ʪʠʩʢ zP  ʠ ( )z zP dP+  ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʚʽʜʩʪʘʥʽ z ʪʘ ( )z dz+  ʚʽʜ 

ʚʠʪʢʘ ʰʥʝʢʫ; 

2. ʙʦʢʦʚʠʡ ʪʠʩʢ xzP - ʧʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʰʘʨʫ ʤʝʟʛʠ xzʥ,P  ʧʦ ʾʾ 

ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ xzʚ,P  ʧʦ ʧʦʚʝʨʭʥʽ ʥʦʞʽʚ xzʫ;P  

3. ʩʠʣʠ ʪʝʨʪʷ ʧʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʣʦʶ zʥT  (ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ 

ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ) ʽ ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʡʦʛʦ ʧʦʚʝʨʭʥʽ zʚT  (ʧʦ ʚʘʣʫ ʰʥʝʢʘ); 

4. ʩʠʣʠ ʪʝʨʪʷ ʧʨʦ ʫʪʨʠʤʫʶʯʽ ʥʦʞʠ zy.T  

ɼʣʷ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʨʫ ʧʨʠʡʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 

 

xzʚ ,xzʥ xzy xzP P P P= = =  

ʪʦʜʽ: 

 ʥ ʥ;z xz gT P f=  (1.10) 

 

 ʚ ʚ;z xz gT P f= , (1.11) 

 

 ,z y xz gyT P f=  (1.12) 

 

ʜʝ ʥgf - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʝʟʛʠ ʦ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʮʠʣʽʥʜʨʘ ʧʨʝʩʫ; 

ʚgf - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʝʟʛʠ ʦ ʚʘʣ ʰʥʝʢʘ; 
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gyf - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʝʟʛʠ ʱʦ ʫʪʨʠʤʫʶʪʴ ʥʦʞʽ. 

 

ɺ ʤʝʭʘʥʽʮʽ ʜʠʩʧʝʨʩʥʠʭ ʪʽʣ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʶʯʠ ʚ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʰʘʨʽ 

ʥʦʨʤʘʣʴʥʠʡ ʪʠʩʢ  zP  ʧʦʚôʷʟʘʥʠʡ ʟ ʚʝʣʠʯʠʥʦʶ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ xzP  ʥʘʩʪʫʧʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ: 

 

 ,xz

z

P

P
=x (1.13) 

 

ʜʝ x- ʢʦʝʬʽʮʽʻʥʪ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ. 

 

ʇʨʦʝʢʪʫʶʯʠ ʚʩʽ ʩʠʣʠ ʥʘ ʦʩʴ z  ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ (1.10), (1.11), 

(1.12), ʦʜʝʨʞʠʤʦ: 

 

 ( )ʥ ʥ ʚ ʚ ,z g xz g xz gy xz yF dP f P S dz f P S dz f P S dz=- + +  (1.14) 

 

ʜʝ ( )2 2

4
F D d
p
= - -ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʚʠʜʽʣʝʥʦʛʦ ʰʘʨʫ ʚ ʤ2 ; 

ʥS Dp= - ʧʝʨʠʤʝʪʨ ʰʘʨʫ ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʚ ʤ; 

ʚS dp= - ʧʝʨʠʤʝʪʨ ʰʘʨʫ ʧʦ ʚʘʣʫ ʰʥʝʢʘ ʚ ʤ; 

yS - ʧʝʨʠʤʝʪʨ ʫʪʨʠʤʫʚʘʣʴʥʠʭ ʥʦʞʝʡ ʚ ʤ; 

dz- ʜʦʚʞʠʥʘ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʨʫ ʚ ʤ; 

D- ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʫ ʚ ʤ; 

d-ʜʽʘʤʝʪʨ ʚʘʣʫ ʰʥʝʢʘ ʚ ʤ. 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʚ ʨʽʚʥʷʥʥʷ (1.14) ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʚ ʥʴʦʛʦ ʚʝʣʠʯʠʥ, ʦʜʝʨʞʠʤʦ: 

 

( )2 2

ʥ ʚ
4

y

z z g g gy

D d S
dP P f D f d f dz

p
p

p

- å õ
=-x + +æ ö

ç ÷
,                    (1.15) 
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ʥ ʚ

2 2

4
y

g g gy

z

z

S
f D f d f dz

dP

P D d

x
p

å õ
+ +æ ö

ç ÷=-
-

,                                (1.16) 

 

ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ 

ʽ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ ʥʝ ʻ ʧʦʩʪʽʡʥʠʤʠ ʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʫʧʝʥʷ 

ʫʱʽʣʥɹʝʥʥʷ ʤʝʟʛʠ, ʾʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʩʪʚʦʨʶʻ ʪʠʩʢ ʽ ʨʷʜ 

ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʥʘʯʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʨʽʟʥʠʭ 

ʧʣʦɦ ʠʥʘʭ ʧʦ ʜʦʚʞʠʥʽ ʮʠʣʽʥʜʨʘ. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʝʨʪʷ f  ʚ ʧʨʦʮʝʩʽ ʧʨʝʩʫʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ x, ʪʦ ʚ ʧʝʨʰʦʤʫ ʧʨʠʙʣʠʞʝʥʥʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ 

ʙʦʢʦʚʠʡ ʪʠʩʢ xP  ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʦ ʚʽʩʴʦʚʦʤʫ .zP  ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ  ʧʨʠ 

ʽʥʪʝʛʨʫʚʘʥʥʽ f  ʪʘ x ʧʨʠʡʤʘʻʤʦ ʧʦʩʪʽʡʥʠʤʠ. 

ɯʥʪʝʛʨʫʷ ʧʨʠʚʝʜʝʥʝ ʚʠʱʝ ʨʽʚʥʷʥʥʷ, ʦʜʝʨʞʠʤʦ: 

 

 

ʥ ʚ

12 2

4

.

y

g g gy

z

z

S
f D f d f

dP
dz c

P D d

x
p

å õ
+ +æ ö

ç ÷=- +
-ñ ñ , (1.17) 

 

ɺʚʦʜʠʤʦ ʧʦʟʥʘʯʝʥʥʷ 

 

 

ʥ ʚ

2 2

4
y

g g gy

S
f D f d f

c
D d

x
p

å õ
+ +æ ö

ç ÷=
-

, (1.18) 

 

ʇʨʦʚʦʜʷʯʠ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʦʜʝʨʞʠʤʦ 1ln ,zP cz c=- + ʧʨʠ 0 .zz P P= =  

ʊʦʜʽ 1 ln , ln ln ,zc P P cz P= =- +  ʟʚʽʜʢʠ: 
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ln ;zP
cz

P
=-,                                                  (1.19) 

 

 , ʥ/ʤcz
zP Pe-= 2

                                            (1.20) 

 

ʈʽʚʥʷʥʥʷ (1.20) ʻ ʨʽʚʥʷʥʥʷ ʨʦʟʧʦʜʽʣʫ ʧʨʝʩʫʶʯʠʭ ʪʠʩʢʽʚ ʥʘ ʨʦʟʛʣʷʥʫʪʽʡ ʜʽʣʷʥʮʽ 

ʧʦ ʜʦʚʞʠʥʽ ʟʝʝʨʥʦʛʦ ʮʠʣʽʥʜʨʘ. ʊʠʩʢ ʚʽʜ ʫʱʽʣʴʥʝʥʥʷ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʫ ʜʽʘʬʨʘʛʤʠ 

(ʪʦʙʪʦ ʫ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜʩʪʘʚʠʚʰʠ ʚ ʨʽʚʥʷʥʥʷ (1.20) ,z L=  ʜʝ 

L-ʜʦʚʞʠʥʘ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʫ (ʚ ʤ) ʚʽʜ ʚʠʪʢʘ ʰʥʝʢʫ ʜʦ ʜʽʘʬʨʘʛʤʠ: 

 

 2
ʜ , ʥ/ʤcL

z LP P Pe-= = = ,                                     (1.21) 

 

ɺʝʣʠʯʠʥʘ P, ʱʦ ʚʭʦʜʠʪʴ ʫ ʨʽʚʥʷʥʥʷ, ʪʘ ʻ ʥʝʦʙʭʽʜʥʠʤ ʥʘʤ ʝʬʝʢʪʠʚʥʠʤ 

ʪʠʩʢʦʤ, ʜʽʶʯʠ ʥʘ ʚʠʪʦʢ ʰʥʝʢʫ: 

 

2
ʜ , ʥ/ʤcLP P e= ,                                             (1.22) 

 

 
( ) 2

ʜ , ʥ/ʤ
c L z

zP P e
-

= ,                                           (1.23) 

 

ɿ ʨʽʚʥʷʥʥʷ (1.20) ʚʠʜʥʦ, ʱʦ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʧʨʝʩʫʶʯʠʭ ʪʠʩʢʽʚ ʧʦ 

ʜʦʚʞʠʥʽ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʚʠʨʘʞʘʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʪʠʩʢʽʚ ʧʦ ʨʽʚʥʷʥʥʷʭ (1.20) ï (1.23) ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʪʠʤ ʪʦʯʥʽʰʝ, ʯʠʤ 

ʙʣʠʞʯʝ ʙʫʜʫʪʴ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʜʦ 

ʫʩʝʨʝʜʥʝʥʠʭ ʾʭ ʟʥʘʯʝʥʴ ʧʦ ʜʦʚʞʠʥʽ ʮʠʣʽʥʜʨʘ. 

ɹʦʢʦʚʠʡ ʪʠʩʢ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ (1.15) ʽ (1.20), ʨʽʚʥʷʥʥʷ 

ʟʘʣʝʞʥʦʩʪʽ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ ʚʽʜ ʝʬʝʢʪʠʚʥʦʛʦ ʪʠʩʢʫ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʟʝʻʨʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʧʦ ʡʦʛʦ ʜʦʚʞʠʥʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ [185]: 

 

 2ʥ/ʤcz
xzP Pe-=x .                                               (1.24) 
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ʇʦʚʥʠʡ ʙʦʢʦʚʠʡ ʪʠʩʢ ʥʘ ʩʪʽʥʢʠ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ [185,187]: 

 

 2, ʥ/ʤxz xzQ P H= + ,                                         (1.25) 

 

 2, ʥ/ʤcz
xzQ Pe H-=x +  .                                    (1.26) 

 

ʇʦʚʥʠʡ ʧʠʪʦʤʠʡ ʪʠʩʢ ʧʨʝʩʫʚʘʥʥʷ. ʇʦʚʥʠʡ ʧʠʪʦʤʠʡ ʪʠʩʢ ʥʘ ʨʦʙʦʯʫ 

(ʧʨʝʩʫʶʯʫ) ʛʨʘʥʴ ʚʠʪʢʘ ʧʨʝʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ ʜʚʦʭ ʪʠʩʢʽʚ - ʥʝʡʪʨʘʣʴʥʦʛʦ ʽ 

ʝʬʝʢʪʠʚʥʦʛʦ [186,187]: 

 

.Q H P= +,                                                (1.27) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ ʟ ʨʽʚʥʷʥʥʷ (1.9) ʽ ʟ ʨʽʚʥʷʥʥʷ (1.22) ʚ ʨʽʚʥʷʥʥʷ 

(1.27), ʦʪʨʠʤʘʻʤʦ: [186,187] 

 

 
( )

21
ʜ , ʥ/ʤ

1

cLvL
Q g q P e

k

e
r

e

è ø
= + +é ù

+ê ú

                          (1.28) 

 

ɿ ʨʽʚʥʷʥʥʷ (1.28) ʚʠʧʣʠʚʘʻ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʙʽʣʴʰʝʥʥʷʤ ʦʧʦʨʫ 

ʜʽʘʬʨʘʛʤʠ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʨʦʟʢʨʠʪʪʷ ʱʽʣʠʥʠ ʜʣʷ ʚʠʭʦʜʫ ʤʘʢʫʭʠ, ʽ 

ʟʙ̔ʣʴʰʝʥʥʷʤ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʘ. ɿʘʟʥʘʯʝʥʝ ʧʦʣʦʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦʶ ʨʦʙʦʪʦʶ. 

ɺ.ɺ. ɹʻʣʦʙʦʨʦʜʦʚ, ʘʥʘʣʽʟʫʶʯʠ ʥʘʚʝʜʝʥʝ ʨʽʚʥʷʥʥʷ (1.28), ʚʚʽʚ ʥʘʩʪʫʧʥʝ 

ʜʦʧʦʚʥʝʥʥʷ. ʊʘʢ ʷʢ cz
zP Pe-=  ʪʘ cz

xzP Pex -=  (ʧʨʠ 0, zz P P= = ï ʜʠʚ. (1.20) ̔  

(1.14)), ʟ ʪʨʠʢʫʪʥʠʢʘ ʨʦʟʢʣʘʜʘʥʥʷ ʪʠʩʢʽʚ ʥʘ ʪʚʝʨʜʫ ʬʘʟʫ ʨʽʚʥʦʜʽʶʯʠʡ ʪP  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ [193]:  

 

 2 2 2
ʪ 1 .cz

z xzP P P Pe-= + = +x,                                    (1.29) 
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ɿʘʛʘʣʴʥʠʡ ʪʠʩʢ ʥʘ ʚʠʪʦʢ ʰʥʝʢʘ ʧʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ [193]: 

 

 
( )

21 1 .
1

czvL
Q g q Pe

k
r -
è øe

= + + +xé ù
+eê ú

,                         (1.30) 

 

ɺ ʨʦʙʦʪʽ [183]  ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚ ʧʨʝʩʦʚʘʥʽʡ ʤʝʟʛʽ ʤʘʻ ʤʽʩʮʝ ʜʚʽ ʩʠʩʪʝʤʠ 

ʪʠʩʢʫ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʤʝʭʘʥʽʢʦʶ ʜʠʩʧʝʨʩʥʠʭ ʪʽʣ ʪʠʩʢ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʨʦʚʫ 

ʨʽʜʠʥʫ (ʦʣʽʶ) ʥʘʟʠʚʘʶʪʴ ʥʝʡʪʨʘʣʴʥʠʤ ʪʠʩʢʦʤ. ʊʠʩʢ, ʩʧʨʠʡʤʘ̒ ʪʴʩʷ çʩʢʝʣʝʪʦʤè 

ʤʝʟʛʠ, ʥʘʟʠʚʘʶʪʴ ʝʬʝʢʪʠʚʥʠʤ ʪʠʩʢʦʤ. ʆʜʥʘʢ ʢʦʣʠ ʨʦʟʛʣʷʜʘʶʪʴ ʩʭʝʤʫ ʜʽʶʯʠʭ ʚ 

ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʰʘʨʽ ʤʝʟʛʠ ʩʠʣ, ʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ 

(ʥʝʡʪʨʘʣʴʥʠʡ) ʪʠʩʢ ʚ ʦʣʽʾ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʪʝʞ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʰʥʝʢʘ ʥʘ 

ʤʝʟʛʫ. ɺ ʪʝʦʨʽʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʛʨʫʥʪʽʚ [186 ï 188] ʪʘʢʦʞ ʧʨʠʡʤʘʶʪʴʩʷ ʜʚʽ ʩʠʩʪʝʤʠ 

ʪʠʩʢʫ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʜʽʶʪʴ ʥʘ ʪʽʣʦ, ʱʦ ʩʪʠʩʢʘʻʪʴʩʷ. ʈʦʟʨʦʙʢʘ ʪʝʦʨʽʾ ʧʨʦ 

ʨʦʟʧʦʜʽʣ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ ʪʠʩʢʫ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ ʻ ʦʩʥʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʪʝʦʨʽʾ ʢʦʥʩʦʣʽʜʘʮʽʾ. ʋ ʧʨʦʮʝʩʽ ʩʪʠʩʥʝʥʥʷ ʢʦʞʥʘ ʟʽ ʩʢʣʘʜʦʚʠʭ ʪʠʩʢʽʚ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ. ɺ ʪʝʦʨʽʾ ʢʦʥʩʦʣʽʜʘʮʽʾ, ʥʘ ʚʽʜʤʽʥʫ ʤʝʭʘʥʽʢʠ 

ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʧʽʨ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʘʢʦʥʦʤ ɼʘʨʩʽ. ʋ ʨʘʟʽ ʧʨʦʮʝʩʫ 

ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʟʛʠ ʧʦ ʧʦʚʝʨʭʥʽ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ çʩʢʝʣʝʪè ʤʝʟʛʠ ʜʝʬʦʨʤʫʻʪʴʩʷ ʽ, ʦʪʞʝ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʫʩʽ ʱʦʜʦ 

ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ. ʇʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ ʦʧʠʩʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ 

ɼʘʨʩʽ-ɻʝʨʩʝʚʘʥʦʚʘ.  

 

1.2.3. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ 

 ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ 

ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʦʙ'ʻʤʫ ʤʝʟʛʠ ʜʦ 

ʢʽʥʮʝʚʦʛʦ ʦʙ'ʻʤʫ, ʟʫʤʦʚʣʝʥʦʛʦ ʧʝʚʥʠʤ ʪʠʩʢʦʤ. ɺʽʜʦʤʦ, ʱʦ ʤʝʟʛʘ ʚ ʛʚʠʥʪʦʚʦʤʫ 

ʧʨʝʩʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʽ ʚʠʪʢʘ, ʷʢʠʡ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʯʠʤ 

ʽ ʩʪʚʦʨʶʻʪʴʩʷ ʪʠʩʢ ʥʘ ʤʝʟʛʫ. 
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ʉʪʦʩʦʚʥʦ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʫ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʥʴʦʤʫ ï ʮʝ 

ʚʽʜʥʦh ʝʥʥʷ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʪʢʘ ʜʦ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʥʘʩʪʫʧʥʦʛʦ. 

ɼʣʷ ʧʨʝʩʽʚ ʌʇ ʽ ʃʎ ʨʦʟʨʘʭʦʚʘʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ (ʪʘʙʣ. 1.1.).  

 

ʊʘʙʣʠʮʷ 1.1. 

ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʫ ʧʨʝʩʽʚ ʌʇ ʽ ʃʎ [189] 

ʊʠʧ 

ʧʨʝʩʫ 

ʅʦʤʝʨ ʚʠʪʢʘ ʂʽʥʮʝʚʘ 

ʚʪʫʣʢʘ 1 2 3 4 5 6 7 8 9 

ʌʇ 1 1,26 1,70 3,90 5,40 6,48 8,04 10,8 - 13 

ʃʎ 1 -1,26 -1,25 2,24 3,27 5,01 7,10 11,3 9,6 - 

 

ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʚʠʪʦʢʽʚ ʟʘ ʜʦʚʞʠʥʦʶ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʚʠʪʢʽʚ ʽ 

ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʘʣ ʟ ʷʢʽʩʥʦʾ ʩʪʦʨʦʥʠ. ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ 

ʤʝʟʛʠ, ʩʪʚʦʨʝʥʘ ʰʥʝʢʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʾ ʟ ʢʽʣʴʢʽʩʥʦʾ ʩʪʦʨʦʥʠ. 

ʗʢʱʦ ʜʣʷ ʧʨʝʩʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʽʩʪʘʚʠʪʠ ʟʤʽʥʠ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʚʘʣʘ, ʪʦ 

ʚʽʜʨʘʟʫ ʚʠʷʚʠʪʴʩʷ ʨʽʟʥʠʮʷ, ʷʢ ʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢ ʽ ʚ ʷʢʦʩʪʽ ʚʘʣʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʥʘʡʢʨʘʱʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʙʫʜʝ ʪʘ, ʫ ʷʢʽʡ ʟʤʽʥʘ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ 

ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʧʣʘʚʥʦʶ. 

ʄʝʟʛʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʞʯʘʩʪʢʦʚʠʭ ʧʫʩʪʦʪ, ʷʢʽ ʜʣʷ 

ʩʢʦʨʦʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʤʝʟʛʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʷʢʦʤʦʛʘ ʩʢʦʨʽʰʝ 

ʣʽʢʚʽʜʦʚʘʥʽ. ʊʦʤʫ ʦʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʭʦʯʘ ʙ ʥʝʚʝʣʠʢʦʛʦ ʪʠʩʢʫ ʥʘ ʤʝʟʛʫ 

ʚʽʣɹʥʠʡ ʦʙʩʷʛ ʚʠʪʢʘ ʧʦʚʠʥʝʥ ʨʽʟʢʦ ʟʤʝʥʰʠʪʠʩʷ. ʅʘ ʥʘʩʪʫʧʥʠʭ ʚʠʪʢʘʭ ʚʽʣʴʥʠʡ 

ʦʙôʻʤ ʧʦʚʠʥʝʥ ʟʤʽʥʶʚʘʪʠʩʷ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʦ, ʪʘʢ ʷʢ ʧʽʩʣʷ ʣʽʢʚʽʜʘʮʽʾ 

ʤʽʞʯʘʩʪʢʦʚʠʭ ʧʫʩʪʦʪ ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʪʠʩʥʝʥʥʷ 

ʢʘʧʽʣʷʨʽʚ ʛʝʣʝʚʦʶ ʯʘʩʪʠʥʠ, ʦʙ'ʻʤ ʷʢʦʾ ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ.  

ɺʠʱʝʚʢʘʟʘʥʠʤ ʤʽʨʢʫʚʘʥʥʷʤ ʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʘ ʚʽʣʴʥʦʛʦ 

ʦʙôʻʤʫ ʚʠʪʦʢʽʚ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʧʨʝʩʘ ʌʇ. 

ɿʤʽʥʘ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʚʠʪʦʢʽʚ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʜʝʷʢʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, 

ʪʦʤʫ ʤʽʞ ʚʽʣʴʥʠʤ ʦʙ'ʻʤʦʤ ʚʠʪʢʘ ʽ ʡʦʛʦ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʥʘ ʛʚʠʥʪʦʚʦʤʫ 

ʚʘʣʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʮʽʣʢʦʤ ʧʝʚʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʙʫʣʘ 
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ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʧʨʝʩʘ ʌʇ [189], ʷʢʠʡ ʚʦʣʦʜʽʻ ʥʘʡʢʨʘʱʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ: 

 

,
n

,
V

,

O

o.c 1451
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= ,                                                  (1.31) 

 

ʜʝ Vc.o ï ʚʽʣʴʥʠʡ ʦʙôʻʤ ʚʠʪʢʘ; 

on -ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚʠʪʢʘ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ. 

ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ, ʩʢʽʣʴʢʠ ʚʠʪʢʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʤʽʨʠ ʩʪʠʩʥʝʥʥʷ, ʘʙʦ ʞ ʟʥʘʡʪʠ ʦʙôʻʤ 

ʢʦʞʥʦʛʦ ʚʠʪʢʘ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ. 

ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʧʦʜʽʣʦʤ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ 

ʧʝʨh ʦʛʦ ʚʠʪʢʘ ʥʘ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʦʩʪʘʥʥʴʦʛʦ ʚʠʪʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʚ ʜʝʷʢʽʡ ʤʽʨʽ 

ʰʥʝʢʦʚʠʡ ʚʘʣ. ʆʜʥʘʢ ʮʷ ʩʪʫʧʽʥʴ ʥʝ ʻ ʩʪʫʧʝʥʝʤ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ. ʇʽʩʣʷ 

ʦʩʪʘʥʥʴʦʛʦ ʚʠʪʢʘ ʻ ʧʨʝʜʢʦʥʫʩʥʘ ʢʘʤʝʨʘ, ʜʝ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʪʘʢ ʩʘʤʦ 

ʟʤʝʥʰʫʻʪʩɹʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʧʨʝʜʢʦʥʫʩʥʦʾ ʢʘʤʝʨʠ ʻ ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ʪʽʻʾ ʯʠ ʽʥh ʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʧʨʦʪʠʪʠʩʢ, ʱʦ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ 

ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ. 

ʆʪʞʝ, ʪʝʦʨʝʪʠʯʥʫ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ 
ʪ
ʧʨe  ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ, ʩʪʚʦʨʶʚʘʥʫ ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ ʰ.ʚ.,e  ʧʦʤʥʦʞʝʥʫ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ ʌʇ ʦʪʨʠʤʘʥʦ 

ʢ̔ʥʮʝʚʝ ʨʽʚʥʷʥʥʷ [190]: 
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ʜʝ ʪʝʦʨʝʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ: 
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Ůh.ʚ. ï ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʩʪʚʦʨʝʥʘ ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ; 

d-h ʠʨʠʥʘ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ (ʤʤ), ʧʨʠ ʷʢʽʡ ʧʨʘʮʶʻ ʧʨʝʩ.  

 

ʈʦʟʧʦʜʽʣ ʪʠʩʢʫ ʚʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ  

ɿʤʽʥʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʫʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʨʘʥʽʰʝ. ʆʜʥʘʢ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ ʜʽʡʩʥʠʡ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʥʘ ʚʠʪʢʘʭ ʙʫʜʝ ʽʥʰʠʡ [191]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʦʛʦ 

ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʤʦʞʥʘ ʚʠʭʦʜʠʪʠ ʟ ʪʘʢʠʭ ʧʝʨʝʜʫʤʦʚ. 

ʊʝʦʨʝʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.33), ʘ ʧʨʘʢʪʠʯʥʘ ʟʘ ʝʤʧʽʨʠʯʥʦʶ ʬʦʨʤʫʣʦʶ (1.32). 

ʊʘʢ ʷʢ ʩʧʨʘʚʞʥʷ ʽ ʪʝʦʨʝʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʧʝʨʰʦʤʫ ʚʠʪʢʫ 

ʩʪʘʥʦʚʠʪʴ 1, ʪʦ ʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʢʦʥʫʩʽ ʧʨʝʩʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ: 
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,                                                (1.34) 

 

ʉʣʽʜ ʟʛʘʜʘʪʠ, ʱʦ ʪʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʽʡʩʥʦʶ ʽ ʪʝʦʨʝʪʠʯʥʦʶ 

ʩʪʫʧʝʥʷʤʠ ʩʪʠʩʥʝʥʥʷ ʙʫʜʝ ʽ ʥʘ ʧʨʝʩʫʶʯʠʭ ʚʠʪʢʘʭ. ʊʦʜʽ ʟ ʬʦʨʤʫʣʠ (1.34) 

ʦʪʨʠʤʘʻʤʦ:  
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ʜʝ  ʧʨʚe  ʪʘ ʪʚe - ʧʨʘʢʪʠʯʥʘ ʽ ʪʝʦʨʝʪʠʯʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʫ; 

v- ʚʽʜʥʦʰʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ 

 ʢʦʥʫʩʽ ʧʨʝʩʘ ʧʨʠ ʨʦʙʦʯʽʡ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ.  

 

ʋ ʬʦʨʧʨʝʩ ʦʣʽʷ ʚʽʜʞʠʤʘʻʪʩɹʷ ʧʨʠ ʪʠʩʢʫ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 5,0 ʄʇʘ, ʭʦʯʘ 

ʪʠʩʢ ʥʘ ʢʦʥʫʩʽ ʤʦʞʝ ʜʦʩʷʛʪʠ ʙʣ̔ʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 
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ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʚ ʚʠʪʢʘʭ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʧʨʝʩʘ ʌʇ ʧʦ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʫ ʚʠʪʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1 ʜʦ 10,8. ʇʨʘʢʪʠʯʥʘ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʧʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 6 ʤʤ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1,42 ʜʦ 8,9; ʧʨʠ ʰʠʨʠʥʽ ʱʽʣʠʥʠ 8 ʤʤ ʚʽʜ 1,21 ʜʦ 6,11 ʽ ʧʨʠ 

ʱʽʣʠʥʠ 12 ʤʤ ʚʽʜ 1 ʜʦ 5,29.  

ɿʘ ʬʦʨʤʫʣʦʶ (1.34) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʽʡʩʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʥʘ 

ʢʦʞʥʦʤʫ ʚʠʪʢʫ, ʽ, ʦʪʞʝ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʠʩʢ ʥʘ ʥʴʦʤʫ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʘ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. 

ʅʘ ʨʠʩ.1.2. ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ 

ʚʘʣʘ. ʊʫʪ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʤʝʟʛʠ ʟ ʚʠʪʢʘ ʥʘ ʚʠʪʦʢ ʪʠʩʢ ʧʦ ʜʦʚʞʠʥʽ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ, ʽ ʪʘʢ ʪʨʠʚʘʻ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʚʠʪʢʘ (ʜʦ 

ʧʨʝʜʢʦʥʫʩʥʦʾ ʢʘʤʝʨʠ). ʋ ʧʨʝʜʢʦʥʫʩʥʽʡ ʢʘʤʝʨʽ ʪʠʩʢ ʤʦʞʝ ʨʽʟʢʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ, 

ʱʦ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʰʠʨʠʥʠ ʚʭʽʜʥʦʾ ʱʽʣʠʥʠ (ʧʨʠ ʢʦʥʫʩʽ) ʪʠʩʢ ʚ ʢʦʥʫʩʽ ʩʠʣʴʥʦ 

ʟʨʦʩʪʘʻ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʪʠʩʢ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʚʠʪʢʫ ʟʨʦʩʪʘʻ ʥʝʟʥʘʯʥʦ. 

ʊʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʠʩʢʽʚ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ, ʪʘʢ ʷʢ ʚʝʣʠʢʠʡ ʪʠʩʢ, ʱʦ 

ʚʠʥʠʢʘʻ ʥʘ ʢʦʥʫʩʽ, ʤʘʻ ʥʘ ʦʩʪʘʥʥʽʡ ʚʠʪʦʢ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦ ʤʝʟʛʽ. ʆʜʥʘʢ ʤʝʟʛʘ ʻ 

ʧʣʘʩʪʠʯʥʠʤ ʪʽʣʦʤ, ʪʦʤʫ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʚ ʥʽʡ ʜʫʞʝ ʚʝʣʠʢʠʡ; ʦʪʞʝ, ʪʠʩʢ ʧʦ 

ʜʦʚʞʠʥʽ ʧʨʝʜʢʦʥʫʩʥʦʾ ʢʘʤʝʨʠ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʪʠʩʢʫ ʙʫʜʝ 

ʧʜ̔ʜʘʚʘʪʠʩʷ ʦʩʪʘʥʥʽʡ ʚʠʪʦʢ, ʪʦ ʚʦʥʦ ʙʫʜʝ ʩʧʨʠʡʤʘʪʠʩʷ ʧʝʨʝʜʥʴʦʶ ʧʣʦʱʠʥʦʶ 

ʥʠʪʢʠ ʚʠʪʢʘ, ʷʢʘ ʙʫʜʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ ʜʘʣʽ ʧʦ ʜʦʚʞʠʥʽ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. ɺʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʝ. 

 

 
ʈʠʩ. 1.2. ʉʭʝʤʘ ʟʤʽʥʠ ʪʠʩʢʫ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ [254] 
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1.2.4. ʉʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ ʰʥʝʢʘ 

ɺ ʨʦʙʦʪʽ [194] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʦʜʥʦʛʦ 

ʚʠʪʢʘ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʰʠʨʝʥʘ ʥʘ ʧʨʝʩʠ, ʱʦ 

ʤʘʶʪʴ ʚʘʣʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʚʠʪʢʘʤʠ, ʥʘ ʚʘʣʠ ʟʽ ʟʤʽʥʥʠʤ ʧʝʨʝʪʠʥʦʤ, ʘ ʪʘʢʦʞ ʥʘ 

ʧʨʠʡʤʘʣʴʥʠʡ ʚʠʪʦʢ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʙʠʪʠ ʚʩʶ ʧʨʝʩʫʶʯʫ ʯʘʩʪʠʥʫ 

ʤʘʰʠʥʠ ʥʘ ʜʽʣʷʥʢʠ ʤʽʞ ʚʠʪʢʘʤʠ ʰʥʝʢʘ ʽ ʨʦʟʛʣʷʜʘʪʠ ʷʚʠʱʝ ʥʘ ʢʦʞʥʽʡ ʜʽʣʴʥʠʮʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʦʾ ʥʠʞʯʝ ʤʝʪʦʜʠʢʠ. 

ʅʘ ʨʠʩ. 1.3. ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʟ ʜʚʦʟʘʭʦʜʥʠʤʠ 

ʚʠʪʢʘʤʠ. ʍʦʯʘ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʜʥʦʟʘʭʽʜʥʽ 

ʚʠʪʢʠ, ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʨʦʮʝʩ ʧʨʝʩʫʚʘʥʥʷ, ʚʠʚʦʜʷʪʴʩʷ ʚ ʩʘʤʽʡ ʟʘʛʘʣʴʥʽʡ 

ʬʦʨʤʽ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʰʥʝʢʽʚ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʯʠʩʣʽ ʟʘʭʦʜʽʚ [195,196]. 

ɼʣʷ ʦʧʠʩʫ ʨʫʭʫ ʤʝʟʛʠ ʚ ʨʦʙʦʯʦʤʫ ʢʘʥʘʣʽ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʤʝʪʦʜ ʟʚʝʨʥʝʥʦʛʦ ʨʫʭʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʨʦʙʦʪʠ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʙʘʡʜʫʞʝ, ʯʠ 

ʦʙʝʨʪʘʻʪʴʩʷ ʰʥʝʢʦʚʠʡ ʚʘʣ ʚʩʝʨʝʜʠʥʽ ʥʝʨʫʭʦʤʦʛʦ ʟʝʻʨʘ ʘʙʦ ʥʘʚʧʘʢʠ, ʟʝʻʨ 

ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʛʦ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. 

 
 

ʈʠʩ. 1.3. ʉʭʝʤʘ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ [254] 

 

ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʟʝʻʨ ʦʙʝʨʪʦʚʠʤ, ʘ 

ʰʥʝʢʦʚʠʡ ʚʘʣ ʥʝʨʫʭʦʤʠʤ [195,196]. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ 

ʥʝʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ x, y, z ʽ ʜʦʧʦʤʽʞʥʦʾ ʦʩʽ l  ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.1.4. ʚʩ̔ʴ z ʦʨʽʻʥʪʦʚʘʥʘ ʫʟʜʦʚʞ ʦʩʽ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʚʽʩʴ l  

ï ʫʟʜʦʚʞ ʦʩʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʧʫʩ ʙʫʜʝ ʟʦʙʨʘʞʫʚʘʪʠʩʷ 
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ʥʝʩʢʽʥʯʝʥʥʦʶ ʧʣʦʱʠʥʦʶ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʥʘʜ ʨʦʟʛʦʨʥʫʪʠʤʠ ʢʘʥʘʣʘʤʠ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦ ʦʩʽ l  ʥʘʧʨʷʤʫ. 

ʆʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʨʧʫʩʫ cV  ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʢʦʤʧʦʥʝʥʪʠ zV  ʪʘ xV , ʚʽʜʧʦʚʽʜʥʦ ʩʧʨʷʤʦʚʘʥʽ ʚʟʜʦʚʞ ʽ 

ʚʧʦʧʝʨʝʢ ʢʘʥʘʣʫ ʯʝʨʚ'ʷʢʘ. 

 

 

 

ʈʠʩ. 1.4. ʈʦʟʛʦʨʪʢʘ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʥʘ ʧʣʦʱʠʥʽ 

[196,254]: 1 ï ʩʪʽʥʢʘ ʢʘʥʘʣʫ; 2 ï ʨʦʟʛʦʨʪʢʘ ʚʠʪʢʘ; 3 ï ʧʦʚʝʨʭʥʷ ʢʦʨʧʫʩʫ; 4 ï 

ʢʘʥʘʣ 

 

ɸʥʘʣʦʛʽʯʥʦ, ʰʚʠʜʢʽʩʪʴ ʨʽʜʠʥʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʢʘʥʘʣʫ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪ vz ʪʘ vx. ɯʩʥʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʧʝʨʝʯʥʦʾ ʪʝʯʽʾ vx  ʽ ʦʜʥʦʯʘʩʥʝ 

ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚʠ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʪʝʯʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚ ʢʘʥʘʣʽ 

ʪʝʯʽʾ ʨʽʜʠʥʠ ʚ ʥʘʧʨʷʤʢʫ ʦʩʽ yʟʽ ʰʚʠʜʢʦʩʪʽ vy .  

ɺʝʣʠʯʠʥʘ ʮʽʻʾ ʰʚʠʜʢʦʩʪʽ ʦʩʦʙʣʠʚʦ ʟʥʘʯʥʘ ʫ ʧʝʨʝʜʥʽʡ ʽ ʟʘʜʥʽʡ ʩʪʽʥʢʘʭ 

ʢʘʥʘʣʫ, ʫ ʷʢʠʭ ʨʽʜʠʥʘ, ʱʦ ʪʝʯʝ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ ʪʝʯʽʾ. 

ʇʨʠ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʣʘʤʽʥʘʨʥʦʤʫ ʨʝʞʠʤʽ ʚ ʢʘʥʘʣʽ ʧʦʩʪʽʡʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʟʚʘʞʘʶʯʠ ʥʘ ʤʘʣʽʩʪʴ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ʛʣʠʙʠʥʠ ʢʘʥʘʣʫ h  ʜʦ ʡʦʛʦ ʰʠʨʠʥʠ 
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ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʚ ʥʘʧʨʷʤʢʫ ʢʘʥʘʣʫ vz ʻ ʬʫʥʢʮʽʻʶ ʢʦʦʨʜʠʥʘʪ x  

ʪʘ y. ɺ ʪʦʡ ʯʘʩ ʷʢ vx- ʬʫʥʢʮʽʷ ʪʽʣʴʢʠ ʢʦʦʨʜʠʥʘʪʠ y . 

ʅʘ ʨʠʩ. 1.5. ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʘʥʘʣʫ, ʜʝ ʛʨʘʥʠʯʥʽ 

ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʦʙʣʠʚʦ ʥʘʦʯʥʦ.  

 

 
 

ʈʠʩ. 1.5. ʉʭʝʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʘʥʘʣʫ [196] 

 

ʅʘ ʨʠʩ. 1.4. ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʛʦʨʥʫʪʠʡ ʢʘʥʘʣ ʟ ʥʘʧʨʷʤʢʦʤ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʚʠʪʢʠ ʰʥʝʢʘ. ʅʠʪʢʘ ʚʠʪʢʽʚ ʥʘʭʠʣʝʥʘ ʧʽʜ ʢʫʪʦʤ a ʜʦ ʪʦʨʮʷ ʚʠʪʢʘ. ʊʦʤʫ, ʧʠʪʦʤʠʡ 

ʪʠʩʢ ʧʨʠ ʩʪʠʩʥʝʥʥʽ ʤʝʟʛʠ, ʱʦ ʜʽʻ ʧʦ ʦʩʽ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ [5,196]: 

 

 

5.5

0.022

2.52
,

w

b
p

e

e
= ,                                            (1.36) 

  

ʇʨʠ ʩʪʠʩʥʝʥʥʽ ʪʽʣʘ ʚ ʟʘʤʢʥʫʪʦʤʫ ʧʨʦʩʪʦʨʽ ʩʠʣʦʶ, ʥʦʨʤʘʣʴʥʦ 

ʩʧʨʷʤʦʚʘʥʦʶ ʜʦ ʧʦʚʝʨʭʥʽ, ʪʽʣʘ ʱʦ ʩʪʠʩʢʘʻʪʴʩʷ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦ ʦʩʽ, ʙʫʜʝ 

ʩʪʚʦʨʶʚʘʪʠʩʷ ʪʘʢʦʞ ʨʘʜʽʘʣʴʥʠʡ ʪʠʩʢ [196]: 

 

 ʥrp kp= ,                                                (1.37) 



45 

ʇʠʪʦʤʠʡ ʪʠʩʢ ʧʦ ʦʩʽ x  ʟʽ ʩʪʦʨʦʥʠ ʤʝʟʛʠ ʥʘ ʙʦʢʦʚʫ ʧʦʚʝʨʭʥʶ 

ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ [5,196]: 

 

 0.428 cosxp p= b,                                            (1.38) 

 

ɼʣʷ ʤʝʟʛʠ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ ʱʦ 

ʜʦʨʽʚʥʶʻ 0,3, ʪʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ [5,196]: 

 

 0,3
0,428.

1 0,3
x= =

-
,                                       (1.39) 

 

ɿʛʽʜʥʦ ʨʠʩ. 1.5, ʚʝʢʪʦʨ ʪʠʩʢʫ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʧʦ ʦʩʽ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ 

ʜʦʨʽʚʥʶʻ ʩʫʤʘʨʥʦʤʫ ʚʝʢʪʦʨʫ ʪʠʩʢʽʚ, ʥʦʨʤʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʠʡ ʜʦ ʧʦʚʝʨʭʥʽ 

ʧʝʨʝʜʥʴʦʾ ʛʨʘʥʽ ʥʠʪʢʠ [5,196]: 

 

 cosp PS= b,                                            (1.40) 

 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʭʽʜʥʠʤ ʚʝʢʪʦʨʦʤ ʻ ʚʝʢʪʦʨ p, ʪʦʜʽ ʩʫʤʘʨʥʠʡ ʚʝʢʪʦʨ 

[5,196]:  

 .
cos

p
PS=

b
,                                                (1.41) 

 

ʈʘʜʽʘʣʴʥʠʡ ʪʠʩʢ, ʥʘʧʨʘʚʣʝʥʠʡ ʚʽʜ ʚʘʣʘ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ  ʧʦʚʝʨʭʥʽ ʟʝʻʨʥʦʛʦ 

ʙʘʨʘʙʘʥʘ [5,196]: 

 4 sin tgp P pS= b= Ö b.,                                  (1.42) 

 

ʆʪʞʝ, ʧʦʚʥʠʡ ʧʠʪʦʤʠʡ ʨʘʜʽʘʣʴʥʠʡ ʪʠʩʢ [5,196]:  

 

 ( )'
4 tg 0.428 .r rp p p p= + = b+ ,                          (1.43) 

 

ʈʦʟʛʣʷʥʫʪʦ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ ʚʠʪʢʘ. 
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1). ʉʠʣʘ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ [196]: 

 

 ( )( )ʩʞ ʩʝʯ

1
.

4
P p F p a b D d= Ö = + -,                               (1.44) 

 

ɺʠʟʥʘʯʝʥʦ ʜʦʚʞʠʥʫ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʥʝʢʘ 

D . ʇʨʠ ʧʦʚʥʦʤʫ ʢʨʦʮʽ ʚʠʪʢʘ t  ʜʦʚʞʠʥʘ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʜʦʨʽʚʥʶʻ 

ʛʽʧʦʪʝʥʫʟʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʟ ʢʘʪʝʪʘʤʠ ʨʽʚʥʠʤʠ ʧʦ ʜʦʚʞʠʥʽ ʢʦʣʘ Dp  

ʪʘ ʚʝʣʠʯʠʥʽ ʢʨʦʢʫ t [5,196]: 

 

 ( )
2 2

ʧʦʣ.L D tp= + ,                                        (1.45) 

 

ɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʢʨʦʢ ʥʠʪʢʠ ʚʠʪʢʘ ʙʽʣʴʰʝ ʡʦʛʦ ʜʦʚʞʠʥʠ: 

 

 ʥ.ʧʦʣ. ʧʦʣ./ ,L L l t= Ö,     .                                    (1.46) 

 

ʜʝ t-ʢʨʦʢ ʚʠʪʢʘ, l-ʜʦʚʞʠʥʘ ʚʠʪʢʘ, a  ʪʘ b- ʚʽʜʧʦʚʽʜʥʦ ʥʠʞʥʷ ʽ ʚʝʨʭʥʷ 

ʰʠʨʠʥʘ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʚʠʪʢʘ. 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʚʞʠʥʘ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʧʦ ʤʘʣʦʤʫ ʪʘ 

ʩʝʨʝʜʥʴʦʤʫ ʜʽʘʤʝʪʨʘʤʠ ʚʠʪʢʘ ʧʨʝʩʘ. 

2). ʈʘʜʽʘʣʴʥʘ ʩʠʣʘ, ʩʧʨʷʤʦʚʘʥʘ ʚʽʜ ʚʘʣʘ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʝʻʨʥʦʛʦ 

ʙʘʨʘʙʘʥʘ, ʧʨʠʪʠʩʢʘʻ ʤʝʟʛʫ ʜʦ ʮʽʻʾ ʧʦʚʝʨʭʥʽ [5,196]: 

 

 ( ). ʟ ʥ.ʧʦʣʥ.0.428r ʟ rP p F p tg a Lb= Ö = + Ö Ö  ..                 (1.47) 

 

ʜʝ a- ʰʠʨʠʥʘ ʨʦʙʦʯʦʾ (ʚʥʫʪʨʽʰʥʴʦʾ) ʯʘʩʪʠʥʠ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʚ 

ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ. 

 

3). ʈʘʜʽʘʣʴʥʘ ʩʠʣʘ ʟ ʙʦʢʫ ʤʝʟʛʠ ʥʘ ʜʥʠʱʝ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ [5,196] 

 ( ).ʜ. ʚ ʥ.ʧʦʣ0.428r rP p F p tg b l= = b+ Ö Ö,                           (1.48) 
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ʜʝ b- ʰʠʨʠʥʘ ʜʥʠʱʘ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ. 

 

 ( )
2 2

ʧʦʣl d tp= + ,                                           (4.49) 

 

 ( )
2 2

ʧʦʣl d tp= + ,                                           (1.50) 

 

 ʥ.ʧʦʣ. ʧʦʣ/ .l l l t= Ö,                                            (1.51) 

 

4). ʉʠʣʘ ʪʠʩʢʫ ʥʘ ʩʪʽʥʢʫ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʧʦ ʦʩʽ x [5,196]: 

 

 ;x x ʙP p F= ,                                                 (1.52) 

ʜʝ 

 ʙ ʥ.ʧʦʣ.ʩʨ. ʧʦʣ.ʩʨ./
2cos

D d
F c l l l t

b

-
= Ö = Ö ,                               (1.53) 

 

                   
cos 2cos

h D d
c

-
= =

b b
 ,                                          (1.54) 

 

 ( )
2 2

ʧʦʣ.ʩʨ. ʩʨl d tp= + ,                                       (1.55) 

 

ʜʝ ʙF -ʧʣʦʱʘ ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ; 

ʩ-ʚʠʩʦʪʘ ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ; 

ʧʦʣ.ʩʨ.l - ʧʦʚʥʘ ʜʦʚʞʠʥʘ ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʧʦ ʩʝʨʝʜʥʽʡ ʣʽʥʽʾ; 

ʧʦʣ.ʩʨ./l l tÖ - ʜʦʚʞʠʥʘ ʙʦʢʦʚʦʾ ʩʪʽʥʢʠ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʦʛʦ, ʱʦ ʢʨʦʢ ʥʠʪʢʠ ʙʽʣʴʰʝ ʜʦʚʞʠʥʠ ʚʠʪʢʘ. 

ʉʠʣʠ ʪʝʨʪʷ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʫʩʽ ʤʝʟʛʠ 

1) ʉʠʣʘ ʪʝʨʪʷ ʥʘ ʜʥʠʱʝ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ [5,196]: 
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 ( )ʜ. 1 .ʜ. 1 ʚ 1 ʥ.ʧʦʣ0.428r rT f P f p F f p tg b l= = = b+ Ö Ö
.
                (1.56) 

 

2) ʉʠʣʘ ʪʝʨʪʷ ʥʘ ʙʽʯʥʫ ʧʦʚʝʨʭʥʶ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ [196] 

 

 1 1 1 ʧʦʣ.ʩʨ.2 2 2 0.428 cos / .
2cos

x x ʙ

D d
T f P f p F f p l l t

b

-
= Ö = Ö = Ö bÖ Ö           (1.57) 

 

3) ʉʠʣʘ ʪʝʨʪʷ ʥʘ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʟʝʻʨʘ [196]: 

 

( ). 2 . 2 ʟ 2 ʥ.ʧʦʣʥ.0.428 .r ʟ r ʟ rT f P f p F f p tg a Lb= = Ö = + Ö Ö            (1.58) 

 

ʜʝ 1f - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʝʟʛʠ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ ʨʦʟʛʦʨʥʫʪʦʛʦ 

ʢʘʥʘʣʫ; 

2f - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʝʟʛʠ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ ʟʝʻʨʘ. 

 

ʉʢʣʘʜʝʥʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʤʝʟʛʠ ʧʦ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ 

ʪʝʨʪʷ, ʦʧʦʨʫ ʩʪʠʩʥʝʥʥʶ çʩʢʝʣʝʪʘè ʤʝʟʛʠ, ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ ʧʨʦʪʠʪʠʩʢʫ ʥʘ 

ʚʠʭʦʜʽ. 

ʉʧʨʦʝʢʪʫʚʘʚʰʠ ʚʩʽ ʩʠʣʠ ʥʘ ʚʽʩʴ z ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ ʚʩʽʭ ʚʠʪʢʽʚ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʽ ʧʨʠʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʫʶʯʫ ʩʫʤʫ ʜʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ ʛʦʣʽʚʮʽ 

(ʧʨʠʩʪʨʦʾ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʨʘʢʫʰʢʠ), ʦʪʨʠʤʘʥʦ [196]: 

 

( )ʩʞ ʜ ʙ ʛ

1

n

i i i r ʟiP T T T p+ + + =Dä  ,                            (1.59) 

 

ʜʝ n-ʯʠʩʣʦ ʚʠʪʢʽʚ; 

ʛpD - ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʛʦʣʦʚʮʽ (ʧʨʠʩʪʨʽʡ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʱʠʥʠ 

ʨʘʢʫʰʢʠ). 

ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʚʠʨʘʟ (1.59) ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʦʪʨʠʤʘʥʦ [196]: 
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( )ʜ ʙ ʛ

1

n

i i i r ʟipF p A pA pA p+ Ö + + =Dä  ,                       (1.60) 

ʜʝ 

 ( )ʜi. 1 ʥ.ʧʦʣ0.428 ;A f tg b l= b+ Ö Ö                            (1.61) 

 

 ʙ 1 ʧʦʣ.ʩʨ.0.428cos / .
2cos

i

D d
A f l l t

b

-
= bÖ Ö                  (1.62) 

 

( ). 2 ʥ.ʧʦʣʥ.0.428 .r ʟA f tg a Lb= + Ö Ö                         (1.63) 

 

ʇʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʛʦʣʽʚʮʽ ʧʨʠ ʚʽʜʦʤʠʭ ʟʥʘʯʝʥʥʷʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʢʦʝʬʽʮʽʻʥʪʽ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʢʠ K  ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ [197] 

 

 ʛ ,ʵ
Q

p
K

m
D =                                           (1.64) 

 

ʜʝ Q ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʤ3 /ʩ; 

ɛʝ ï ʝʬʝʢʪʠʚʥʘ ʚôʷʟʢʽʩʪʴ, ʢʛĿʩ/ʩʤ
2  

K- ʢʦʝʬʽʮʽʻʥʪ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʢʠ, ʩʤ3. 

 

ʌʦʨʤʫʣʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʧʨʦʱʝʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʝʪʦʜʽ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʘʥʘʣʽʚ ʥʘʡʧʨʦʩʪʽʰʠʭ ʬʦʨʤ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʦʯʥʽʩʪʶ [198,199]. 

ʂʽʣʴʮʝʚʠʡ ʢʘʥʘʣ: 
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è ø
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= - -é ù
é ù
é ùê ú

 ,                          (1.65) 

ʜʝ ʥR - ʟʦʚʥʽʰʥʽʡ ʨʘʜʽʫʩ ʢʽʣʴʮʝʚʦʛʦ ʢʘʥʘʣʫ, ʩʤ; 
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ʚR - ʚʥʫʪʨʽʰʥʽʡ ʨʘʜʽʫʩ ʢʽʣʴʮʝʚʦʛʦ ʢʘʥʘʣʫ, ʩʤ; 

L- ʜʦʚʞʠʥʘ ʢʽʣʴʮʝʚʦʛʦ ʢʘʥʘʣʫ, ʩʤ. 

 

ʂʦʥʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʢʘʥʘʣ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ [198,199]: 

 

( )2 1 1

6

oR R
K

Lm
d

p d d-
= ,                                     (1.66) 

 

ʜʝ m- ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 
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ʜʝ 1R -ʩʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʢʦʣʘ ʥʘ ʚʠʭʦʜʽ ʤʘʪʝʨʽʘʣʫ ʟ ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ, ʩʤ; 

oR - ʩʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʢʦʣʘ ʥʘ ʚʭʦʜʽ ʤʘʪʝʨʽʘʣʫ ʚ ʢʽʣʴʮʝʚʫ ʱʽʣʠʥʫ, ʩʤ; 

1d- ʚʠʩʦʪʘ ʱʽʣʠʥʠ ʥʘ ʚʭʦʜʽ ʤʘʪʝʨʽʘʣʫ ʚ ʢʽʣʴʮʝʚʫ ʱʽʣʠʥʫ, ʩʤ; 

2d- ʚʠʩʦʪʘ ʱʽʣʠʥʠ ʥʘ ʚʠʭʦʜʽ ʤʘʪʝʨʽʘʣʫ ʟ ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ, ʩʤ; 

L- ʜʦʚʞʠʥʘ ʢʦʥʽʯʥʦʛʦ ʢʽʣʴʮʝʚʦʛʦ ʢʘʥʘʣʫ ʟ ʢʦʥʽʯʥʦʶ ʱʽʣʠʥʦʶ, ʩʤ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʟʚʝʨʥʝʥʦʛʦ ʨʫʭʫ ʤʝʟʛʠ ʚ 

ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ ʦʢʨʝʤʦʛʦ ʰʥʝʢʘ, ʤʠ ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʩʪʠʪʠ 

ʛʽʜʨʦʜʠʥʘʤʽʢʫ ʨʫʭʫ ʤʝʟʛʠ ʚ ʧʨʝʩʫʶʯʽʡ ʯʘʩʪʠʥʽ ʰʥʝʢʘ ʟʘʤʽʥʠʚʰʠ ʾʭ ʦʢʨʝʤʠʤʠ 

ʜʽʣʷʥʢʘʤʠ. 

 

1.2.5. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʧʨʠ ʚʠʜʜ̔ ʣʝʥʥʽ ʦʣʽʾ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʽʾ ʪʨʠʚʠʤʽʨʥʦʾ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

çʩʢʝʣʝʪʘè ʤʝʟʛʠ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʚʟʫʯʽʩʪʴ çʩʢʝʣʝʪʘè ʤʝʟʛʠ ʽ 
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ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʨʫʭ ʦʣʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ 

ʟʘʢʦʥ ʢʦʥʩʦʣʽʜʘʮʽʾ ʚ ʢʦʞʥʦʤʫ ʰʥʝʯʢʫ ʽ ʢʽʣʴʢʽʩʪʴ ʰʥʝʯʢʽʚ ʥʘ ʚʘʣʫ ʧʨʝʩʘ ʽ ʚʠʤʦʛʠ 

ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʝʟʛʠ ʧʨʠ ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ ʤôʷʪʢʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʷʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʣʽʾ ʽ ʤʘʢʫʭʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷʤ ʧʦʻʜʥʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʦʙʨʦʙʣʶʚʘʻʤʦʾ ʩʠʨʦʚʠʥʠ[2,3,5]. 

ʅʘʙʣʠʞʝʥʠʡ ʧʽʜʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ɺ.ɸ. ʄʘʩʣʽʢʦʚʘ [201] ʚ Curve Fitting Toolbox (MATLAB) ʜʦʟʚʦʣʠʣʠ 

ʫʪʦʯʥʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʧʨʠ ʨʽʟʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʚʦʣʦʛʦʩʪʽ ʩʦʥʷʰʥʠʢʦʚʦʾ ʤʝʟʛʠ. ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʩʫʶʪʴʩʷ 

ʝʢʩʧʦʥʝʥʪʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʟ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 95% ʽ ʢʦʨʝʣʷʮʽʡʥʠʤʠ 

ʚʽʜʥʦʩʠʥʘʤʠ /y xh  = 0,999: 

 ( )( )( )21 v 1 1exp / .p a b ce= - -                              (1.68) 

 

ʇʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ 

ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1.2. 

ʊʘʙʣʠʮʷ 1.2 

ʇʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ 

 ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ [253] 

 

ʈʽʚʥʷʥʥʷʤ (1.68) ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ 

ʞʘʨʽʥʥʷ ʥʘ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʟʛʠ. ʊʘʢ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 4.0% ʽ ʩʪʫʧʝʥʽ 

ʩʪʠʩʥʝʥʥʷ 5,0 ʦʪʨʠʤʘʻʤʦ: ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʠ 800ʉ ʧʠʪʦʤʠʡ ʪʠʩʢ 114,5p= ʢʛ/ʩʤ2; 

ʜʣʷ 900ʉ 130p= ʢʛ/ʩʤ2; ʜʣʷ 1000ʉ 81p= ʢʛ/ʩʤ2. ɿʽ ʟʨʦʩʪʘʥʥʷʤ  ʪʝʤʧʝʨʘʪʫʨʠ 

ɺʦʣʦʛʽʩʪʴ 

ʤʝʟʛʠ, 

W, % 

ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʡ ɺʦʣʦʛʽʩʪʴ 

ʤʝʟʛʠ 

W, % 

ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʡ 

1a  1b  1c  1a  1b  1c  

6,55 137,00 6,010 0,371 0,945 137,00 3,590 0,258 

1,80 137,00 4,010 0,278 0,22 137,00 3,490 0,269 
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ʞʘʨʽʥʥʷ ʟ 800ʉ ʜʦ 900ʉ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʟʛʠ ʨʦʩʪʫʪʴ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʞʘʨʽʥʥʷ ʟ 900ʉ ʜʦ 1000ʉ ʨʦʩʪʫʪʴ ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʟʛʠ, ʚʠʞʘʨʝʥʦʾ ʧʨʠ 800ʉ, 

ʧʦʷʩʥʶʶʪʴʩʷ ʥʝʧʦʚʥʦʶ ʜʝʥʘʪʫʨʘʮʽʻʶ ʙʽʣʢʦʚʦʾ ʯʘʩʪʠʥʠ ʤʝʟʛʠ. ʇʽʜʚʠʱʝʥʘ ʞ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʝʟʛʠ, ʚʠʞʘʨʝʥʦʾ ʧʨʠ 1000ʉ, ʧʦʷʩʥʶʻʪʴʩʷ ʯʘʩʪʢʦʚʠʤ ʧʣʘʚʣʝʥʥʷʤ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʙʽʣʢʽʚ ʙʽʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʝʟʛʠ. ʄʝʟʛʘ ʞ, ʚʠʞʘʨʝʥʘ ʧʨʠ 900ʉ, 

ʤʘʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʫ ʜʝʥʘʪʫʨʘʮʽʶ ʙʽʣʢʽʚ ʙʝʟ ʧʣʘʚʣʝʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʦʥʷʰʥʠʢʦʚʫ ʤʝʟʛʫ, ʱʦ ʡʜʝ ʥʘ ʬʦʨʧʨʝʩʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʞʘʨʶʚʘʪʠ 

ʧʨʠ 900ʉ, ʪʦʜʽ ʧʨʠ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚʘʭ ʪʠʩʢ ʚ ʧʨʝʩʽ ʙʽʣʴʰʠʡ, ʘ ʮʝ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʤʫ ʟʥʽʤʘʥʥʶ ʦʣʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʘʢʪʠʢʦʶ ʨʦʙʦʪʠ ʧʨʝʩʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ. 

ʆʜʥʘʢ ʧʨʠ ʨʦʟʛʣʷʜʽ ʫʱʽʣʴʥʝʥʥʷ çʩʢʝʣʝʪʘè ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʥʘʨʦʩʪʘʥʥʷ ʧʦʚʟʫʯʠʭ ʜʝʬʦʨʤʘʮʽʡ ʜʦʮʽʣʴʥʦ ʦʧʠʩʘʪʠ ʟʘʣʝʞʥʽʩʪʶ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ [187] ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʧʦʨ ʜʦ ʦʙʩʷʛʫ 

ʪʚʝʨʜʦʾ ʬʘʟʠ çʩʢʝʣʝʪʘè ʤʘʪʝʨʽʘʣʫ (ʤʝʟʛʠ) [253] 

 

 
ʇ

ʪ

,
V

V
e=                                                (1.69) 

 

ʜʝ ʇ ʪ,V V - ʚʽʜʧʦʚʽʜʥʦ ʦʙôʻʤ ʧʦʨ ʽ ʦʙôʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ. 

 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ ʦʙôʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ ʤʝʟʛʠ ʪV  ʜʦʨʽʚʥʶʻ ʦʙôʻʤʫ ʤʝʟʛʠ 

ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʦʩʪʘʥʥʴʦʛʦ ʚʠʪʢʘ ʧʨʝʩʘ nV , ʪʦʙʪʦ ʪnV V= , ʪʦ ʦʙôʻʤ ʧʦʨ ʚ k -ʦʤʫ 

ʚʠʪʢʫ ʇ nkV V V= - . kV -ʦʙôʻʤ ʤʝʟʛʠ ʚ k -ʦʤʫ ʚʠʪʢʫ. ʆʙôʻʤ ʧʦʨ  ʇ ʤ ʚ= + ,V V V  ʜʝ ʚV - 

ʦʙʩʷʛ ʚʽʣʴʥʦʛʦ ʧʦʚʽʪʨʷ, ʩʧʦʣʫʯʝʥʦʛʦ ʟ ʘʪʤʦʩʬʝʨʦʶ, ʤʦʞʣʠʚʦ ʯʘʩʪʠʥʘ ʟ ʥʴʦʛʦ 

ʟʘʪʠʩʥʝʥʘ, ʪʦʙʪʦ ʱʦ ʥʝ ʧʦʚ'ʷʟʘʥʘ ʟ ʘʪʤʦʩʬʝʨʦʶ. ʤV - ʦʙôʻʤ, ʟʘʡʤʘʥʠʡ ʦʣʽʻʶ, ʱʦ 

ʟʘʧʦʚʥʶʻ ʧʦʨʠ çʩʢʝʣʝʪʘè. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʨʷʜ 

ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʠʩʪʦʩʪʽ ʤʝʟʛʠ. ʅʘ ʨʠʩ.1.6 ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 
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ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 137 ʢʛ/ʩʤ2 ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ ʪʘ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ 900ʉ ʪʘ ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ [253].  

 

 

ʈʠʩ 1.6. ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʢʛ/ʩʤ2 ʜʦ 137 ʢʛ/ʩʤ2 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ ʪʘ ʧʨʝʩʫʚʘʥʥʷ 

ʤʝʟʛʠ 900ʉ: 1 ï  ʚʦʣʦʛʽʩʪʴ 6,55%, 2 ï ʚʦʣʦʛʽʩʪʴ 1,8%, 3 ï ʚʦʣʦʛʽʩʪʴ 0,945%, 4 ï 

ʚʦʣʦʛʽʩʪʴ 0,22% 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.1.6 ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʨʠʩʪʦʩʪʽ ʚʝʣʠʢʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽ ʾʾ ʧʘʨʘʤʝʪʨʽʚ. 

ʊʦʤʫ ʨʦʟʛʣʷʥʫʪʠʡ ʜʽʘʧʘʟʦʥ ʨʦʟʙʠʣʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʧʠʪʦʤʠʤ ʪʠʩʢʦʤ ʜʦ 

13,75 ʢʛ/ʩʤ2 ʽ ʟ ʧʠʪʦʤʠʤ ʪʠʩʢʦʤ ʚʠʱʝ 13,75 ʢʛ/ʩʤ2. ʅʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʦʧʠʩʫʶʪʴʩʷ ʝʢʩʧʦʥʝʥʪʥʠʤʠ ʬʫʥʢʮʽʷʤʠ  

 

 ( ) ( )exp exp ,a b c de s s= Ö Ö + Ö Ö                           (1.70) 

ʜʝ e-ʢʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ; 

s-ʧʠʪʦʤʠʡ ʪʠʩʢ ʚ ʤʝʟʟʽ, ʢʛ/ʩʤ2; 

, , ,a b c d-ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ. 
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ʆʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʦʥʝʥʮʽʡʥʠʭ ʬʫʥʢʮʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʦʨʠʩʪʦʩʪʽ ʽ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ.1.3. 

ʊʘʙʣʠʮʷ 1.3 

ʇʘʨʘʤʝʪʨʠ ʝʢʩʧʦʥʝʥʮʽʡʥʠʭ ʬʫʥʢʮʽʡ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ [253] 

ʂʦʝʬʽʮʮʽʻʥʪʠ 

ʧʨʠ  

ʚʦʣʦʛʦʩʪʽ 

W% 

ʊʝʤʧʝʨʘʪʫʨʘ, ʛʨʘʜ.ʉ  

80 90 100 

0 ï 13,75 

ʢʛ/ʩʤ2 

13,75-137 

ʢʛ/ʩʤ2 

0 ï 13,75 

ʢʛ/ʩʤ2 

13,75-137 

ʢʛ/ʩʤ2 

0 ï 13,75 

ʢʛ/ʩʤ2 

13,75-137 

ʢʛ/ʩʤ2 

W 4,31 4,31 6,55 6,55 2,02 2,02 

ʘ 4,257 0,121 4.551 -9.88E-04 4,037 1,474 

b -3,05ɽ-01 -3,02ɽ-02 -3.90E-01 1,70E-02 -2,32ɽ-01 -1,48ɽ-01 

c 0,752 0,698 0.459 0.467 0,973 0,943 

d  -1,61ɽ-02 -1,43ɽ-02 -2.22E-02 2.06E-02 -6,77ɽ-03 -6,59ɽ-03 

W 1,88 1,88 1,8 1,8 1,6 1,6 

ʘ 3,891 1,266 3,953 0,748 3,892 0,603 

b -2,16ɽ-01 -1,88ɽ-02 -2,07E-01 -4,71E-02 -2,21ɽ-01 -4,69ɽ-02 

c 1,119 0,193 1.057 0.889 1,118 0,942 

d  -8,60ɽ-03 -4,55ɽ-03 -3.22E-03 -4.26E-03 -6,28ɽ-03 -5,15ɽ-03 

W 0,51 0,51 0,945 0,945 0,5 0,5 

ʘ 3,614 0,792 3,834 0.752 3,6 0,888 

b -2,04ɽ-01 -3,25ɽ-02 -1,98E-01 -3,81E-02 -1,96ɽ-01 -7,00ɽ-02 

c 1,397 1,031 1.178 1,089 1,411 1,280 

d  -5,87ɽ-03 -3,13ɽ-03 4.09E-03 -3,57E-03 -6,85ɽ-03 -5,74ɽ-03 

W 0,16 0,16 0,22 0,22 0,4 0,4 

ʘ 3,463 0,856 3,597 0,822 3,623 0,797 

b -1,84ɽ-01 -4,74ɽ-02 -1,87E-01 -4,59E-02 -1,93ɽ-01 -4,45ɽ-02 

c 1,547 1,269 1,415 1,282 1,388 1,158 

d  -8,05ɽ-03 -4,00ɽ-03 -1,58E-03 -4,31E-03 -5,46ɽ-03 -4,02ɽ-03 

 

ɿʘʢʦʥ ʩʪʠʩʥʝʥʥʷ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ (ʢʦʥʩʦʣʽʜʘʮʽʾ) ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ (ʨʠʩ. 1.7).  
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ʅʘ ʧʽʜʩʪʘʚʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʘʢʦʥʫ ʩʪʠʩʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʠʪʦʤʠʡ ʪʠʩʢ ʚ 

ʢʦʞʥʦʤʫ ʚʠʪʢʫ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʩʽ 

ʧʝʨʝʨʘʭʦʚʘʥʽ ʜʽʶʯʽ ʩʠʣʠ [253]. 

 

 

 

ʈʠʩ 1.7. ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʫ ʧʨʠ ʰʠʨʠʥʽ 

ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ: 1 ï 6 ʤʤ, 2 ï 8 ʤʤ, 3 ï 10 ʤʤ 

ʇʨʠ ʨʦʙʦʪʽ ʚʩʝʨʝʜʠʥʽ ʟʝʻʨʘ ʚʠʥʠʢʘʶʪʴ ʧ'ʷʪʴ ʪʝʯʽʡ: ʚʠʤʫʰʝʥʠʡ ʧʦʪʽʢ 

(ʧʨʷʤʘ ʪʝʯʽʷ), ʧʨʦʪʠʪʝʯʽʷ, ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʧʦʪʽʢ ʽ ʜʚʽ ʪʝʯʽʾ ʚʠʪʦʢʫ ʦʜʥʘ ʚ ʟʘʟʦʨʽ 

ʤʽʞ ʚʝʨʰʠʥʦʶ ʥʠʪʢʠ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʘ, ʜʨʫʛʠʡ ʚ ʢʫʪʫ ʨʦʟʨʠʚʫ 

ʥʠʪʢʠ ʚʠʪʢʘ. ɻʽʜʨʦʜʠʥʘʤʽʢʘ ʚʩʽʭ ʧ'ʷʪʠ ʪʝʯʽʡ, ʦʩʦʙʣʠʚʦ ʪʝʯʽʡ ʚʠʪʦʢʫ, ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʨʦʙʦʯʽʡ ʧʦʨʦʞʥʠʥʽ ʚʠʪʢʽʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ ʛʽʜʨʦʜʠʥʘʤʽʢʠ 

ʥʝʦʙʭʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʨʝʦʣʦʛʽʯʥʽ ʢʦʥʩʪʘʥʪʠ ʽʥʜʝʢʩʫ ʪʝʯʽʾ ʽ 

ʽʥʜʝʢʩʫ ʾʾ ʦʣʽʡʥʦʩʪʽ ʽ ʱʽʣʴʥʦʩʪʽ ʤʝʟʛʠ ʨʽʟʥʦʛʦ ʥʘʩʽʥʥʷ ʧʨʠ ʟʤʽʥʽ ʨʝʞʠʤʽʚ 

ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʆʜʥʘʢ ʚʠʪʦʢ ʣʝʛʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʚʝʨʥʝʥʥʷ. ʅʘ ʨʠʩ.4.9 ʥʘʚʝʜʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ 

ʧʨʠ ʨʽʟʥʽʡ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ. 
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ʅʘʜʘʣʽ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ ʚʚʘʞʘʪʠʤʝʤʦ ʾʾ 

ʥʝʩʪʠʩʥʝʥʦʶ. ʇʨʠʡʤʘʻʤʦ, ʱʦ ʧʦʨʦʚʘ ʨʽʜʠʥʘ ʥʝ ʧʽʜʢʦʨʷʻʪʴʩʷ ʟʩʫʚʥʠʤ 

ʜʝʬʦʨʤʘʮʽʷʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʥʽʡ ʚʠʥʠʢʘʻ ʣʠʰʝ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ p . 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʻʤʦ, ʱʦ ʪʠʩʢ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ ʥʝ 

ʚʠʢʣʠʢʘʻ ʚ çʩʢʝʣʝʪʫè ʤʝʟʛʠ ʜʦʜʘʪʢʦʚʫ ʜʝʬʦʨʤʘʮʽʶ. 

ʋ ʤʝʟʛʽ, ʧʦʚʥʽʩʪʶ ʥʘʩʠʯʝʥʽʡ ʦʣʽʻʶ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ, 

ʦʯʝʚʠʜʥʦ, ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʾʾ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʨʠʩʪʦʩʪʽ ʧ ʪ/V Ve= . ɺʽʣʴʥʝ 

ʥʝʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʘʪʤʦʩʬʝʨʦʶ, ʥʝ 

ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʚʝʣʠʢʦʛʦ ʪʠʩʢʫ ʧʨʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ. ɿ ʧʨʠʯʠʥʠ ʤʘʣʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʦʭ ʬʘʟ ʬʽʣʴʪʨʘʮʽʾ ʪʝʯʽʡ ʚʚʘʞʘʻʤʦ ʣʘʤʽʥʘʨʥʠʤ. 

ʈʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʤʝʟʛʠ ʚ ʮʽʣʦʤʫ [2,5,253]: 

 

 
vv v

0.
y yx xz z

uu u

x y z x y z

µ µå õ å õµ µµ µ
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µ µ µ µ µ µç ÷ ç ÷
              (1.71) 

 

ʋ ʨʘʟʽ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ, ʱʦ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ çʩʢʝʣʝʪè ʤʝʟʛʠ ʜʝʬʦʨʤʫʻʪʴʩʷ ʽ, 

ʦʪʞʝ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʫʩʽ ʱʦʜʦ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ. ʇʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʪʘʢʦʛʦ 

ʚʠʧʘʜʢʫ ʦʧʠʩʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ ɼʘʨʩʽ - ɻʝʨʩʝʚʘʥʦʚʘ [5,188,253] 
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ʜʝ k- ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ (ʟʥʘʢ ʤʽʥʫʩ ʚʢʘʟʫʻ, ʱʦ ʨʫʭ ʨʽʜʠʥʠ 

ʥʘʧʨʘʚʣʝʥʦ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʫʝʥʥʷ ʥʘʧʦʨʽʚ); 

H-ʥʘʧʽʨ; 

0i -ʥʘʯʘʣʴʥʠʡ ʛʨʘʜʽʻʥʪ ʥʘʧʦʨʫ. 
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ɼʠʬʝʨʝʥʮʶʶʯʠ ʨʽʚʥʷʥʥʷ ɼʘʨʩʽ-ɻʝʨʩʝʚʘʥʦʚʘ (1.72) ʜʣʷ ʥʘʧʨʷʤʢʽʚ, 

ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ (1.73) [2,5,253]:  
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                            (1.73) 

 

ʇʽʜʩʫʤʦʚʫʻʤʦ ʨʽʚʥʷʥʥʷ (1.73) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ 

ʨʽʜʢʦʾ ʬʘʟʠ, ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ 

ʧʨʝʩʽ ʚ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ [2,5,253]: 
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 (1.74) 

 

ʅʘʧʽʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʽʜʦʤʦʾ ʟʘʣʝʞʥʦʩʪʽ [2,253] 

 

 ,
p

H z
g
= +                                              (1.75) 

 

ʜʝ p- ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ; 

g- ʧʠʪʦʤʘ ʚʘʛʘ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ (ʦʣʽʾ); 

z- ʚʠʩʦʪʘ ʥʘʜ ʧʣʦʱʠʥʦʶ ʧʦʨʽʚʥʷʥʥʷ. 

 

ʇʨʠ ʧʦʩʪʽʡʥʠʭ ʚʝʣʠʯʠʥʘʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ, xk  ʪʘ yk ʧʦ ʦʩʷʤ 

ʚʽʜʧʦʚʽʜʥʦ x , y  ʠ zk  ʚ ʦʩʴʦʚʠʭ ʥʘʧʨʷʤʘʭ, ʥʝʩʪʠʩʥʝʥʦʾ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ [5,253]:  
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ʊʦʜʽ ʨʽʚʥʷʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʥʝʩʪʠʩʣʠʚʦʾ ʨʽʜʠʥʠ (ʦʣʽʾ) (1.74) ʚ 

ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʝʟʛʠ ʚ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʧʨʠʡʤʝ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ [5,253]: 
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   (1.77) 

 

ʋ ʧʨʝʩʦʚʘʥʽʡ ʤʘʩʽ ʤʘʻ ʤʽʩʮʝ ʜʚʽ ʩʠʩʪʝʤʠ ʪʠʩʢʫ: ʥʝʡʪʨʘʣʴʥʘ ʽ ʝʬʝʢʪʠʚʥʘ, ʘ 

ʾʭ ʩʫʤʘ ʩʪʘʥʦʚʠʪʴ ʧʦʚʥʠʡ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ. ʅʝʡʪʨʘʣʴʥʠʡ ʪʠʩʢ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʧʦʨʦʤ ʬʽʣʴʪʨʫʻʤʦʾ ʦʣʽʾ, ʝʬʝʢʪʠʚʥʠʡ ʪʠʩʢ ʩʧʨʠʡʤʘʻʪʴʩʷ çʩʢʝʣʝʪʦʤè ʤʝʟʛʠ. 

ʈʦʟʨʦʙʢʘ ʪʝʦʨʽʾ ʧʨʦ ʨʦʟʧʦʜʽʣ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ ʪʠʩʢʫ ʚ ʧʦʨʦʚʽʡ 

ʨʽʜʠʥʽ ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʪʝʦʨʽʾ ʢʦʥʩʦʣʽʜʘʮʽʾ. ʊʦʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʚʝʩʪʠ ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ, 

ʟʘ ʷʢʠʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝʡʪʨʘʣʴʥʠʡ ʪʠʩʢ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʝʩʘ. 

ʇʨʦʜʠʬʝʨʝʥʮʶʶʯʠ ʟʘʣʝʞʥʽʩʪʴ (1.73) ʧʦ ʜʝʢʘʨʪʦʚʠʤ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ: 
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ʜʝ , ,
x y z

s s sS S S-ʩʫʤʘʨʥʠʡ ʧʠʪʦʤʠʡ ʪʠʩʢ ʥʘ çʩʢʝʣʝʪè ʤʝʟʛʠ ʽ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʦʣʽʾ.  

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ (1.73) ʽ (1.77) ʚ ʨʽʚʥʷʥʥʷ (1.78) ʦʪʨʠʤʘʻʤʦ 

ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʚ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 
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ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʫʱʽʣʴʥʝʥʥʷ ʦʣʽʻʥʘʩʠʯʝʥʦʶ ʤʝʟʛʠ ʤʠʪʪʻʚʦ ʚʠʥʠʢʘʶʪʴ 

ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʙ'ʻʤʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʽ ʧʦʜʘʣʴʰʝ 

ʧʦʩʪʫʧʦʚʝ ʥʘʨʦʩʪʘʥʥʷ ʪʽʣʴʢʠ ʦʙ'ʻʤʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʧʨʫʞʝʥʴ, ʧʨʠ ʥʝʟʤʽʥʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʥʷʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʥʘʧʨʫʛʠ ʚ ʤʝʟʛʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʦʤʝʥʪʫ 

ʯʘʩʫ ʟʘʧʠʩʘʥʽ ʫ ʚʠʛʣʷʜʽ [253,255]: 
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ʜʝ ,r z ps s - ʥʘʧʨʫʛʠ ʚ çʩʢʝʣʝʪʽè ʤʝʟʛʠ ʪʘ ʧʦʨʦʚʦʛʦ ʪʠʩʢʫ ʚ ʦʣʽʾ.  
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ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʚʠʨʘʟ (1.81) ʟʥʘʯʝʥʥʷ (1.82), ʦʪʨʠʤʘʥʦ: 
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        (1.83) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʝʣʽʧʪʠʯʥʠʡ ʪʠʧ ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ ʚ 

ʧʨʠʚʘʪʥʠʭ ʧʦʭʽʜʥʠʭ. ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (1.83) ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʜʘʯʽ ɼʽʨʽʭʣʝ - 

ʅʝʡʤʘʥʘ. ʋ ʮʴʦʤʫ ʟʘʚʜʘʥʥʽ ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʥʘ ʯʘʩʪʠʥʠ ʧʦʚʝʨʭʥʽ ʟʘʜʘʶʪʴʩʷ 

ʬʫʥʢʮʽʻʶ, ʱʦ ʰʫʢʘʻʪʴʩʷ p-ʪʠʩʢʦʤ (ʟʘʜʘʯʘ ɼʽʨʽʭʣʝ), ʘ ʥʘ ʯʘʩʪʠʥʽ ʧʦʚʝʨʭʥʽ 

ʟʘʜʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʭʽʜʥʦʾ 
p

n

µ
-

µ
ʧʦʪʦʢʫ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ (ʟʘʚʜʘʥʥʷ ʅʝʡʤʘʥʘ). 

ʄʠ ʦʪʨʠʤʘʣʠ ʜʚʘ ʝʣʽʧʪʠʯʥʠʭ ʨʽʚʥʷʥʥʷ ʇʫʘʩʩʦʥʘ ʚ ʧʨʠʚʘʪʥʠʭ ʧʦʭʽʜʥʠʭ. 

ʋ ʚʠʧʘʜʢʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʥʠʞʥʷ, ʣʽʚʘ ʽ ʧʨʘʚʘ ʧʦʚʝʨʭʥʽ ʢʦʨʜʦʥʫ 

ʥʝʧʨʦʥʠʢʥʽ. ʅʦʨʤʘʣʴʥʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʥʝʧʨʦʥʠʢʥʠʭ ʢʦʨʜʦʥʽʚ ʤʘʶʪʴ 

ʚʠʛʣʷʜ [2,5,253]: 
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ʅʘ ʧʨʦʥʠʢʥʦʤʫ ʢʦʨʜʦʥʽ ʫʤʦʚʠ ʟʚʠʯʘʡʥʦ ʟʘʜʘʶʪʴʩʷ ʘʙʦ ʚ ʰʚʠʜʢʦʩʪʷʭ 

ʪʝʯʽʡ, ʘʙʦ ʚ ʪʠʩʢʘʭ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʥʠʢʥʦʶ ʤʝʞʝʶ ʻ ʮʠʣʽʥʜʨʠʯʥʘ 

ʧʦʚʝʨʭʥʷ ʟʝʻʨʘ. ɻʨʘʥʠʯʥʫ ʫʤʦʚʫ ʟʨʫʯʥʦ ʟʘʜʘʪʠ ʚ ʰʚʠʜʢʦʩʪʷʭ ʫ ʚʠʛʣʷʜʽ 

(ʟʘʚʜʘʥʥʷ ɼʠʨʠʭʣʝ) [2,5,253]: 
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ɿʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʽʜʦʤʝ ʜʣʷ ʚʩʽʭ 

ʪʦʯʦʢ ʢʦʨʜʦʥʫ ʽ ʜʣʷ ʚʩʴʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ: 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʜʥʦʯʘʩʥʦ ʧʨʦʪʽʢʘʶʯʽ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʧʨʦʮʝʩʠ ʚʽʜʞʠʤʫ ʤʝʟʛʠ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʠʪʢʽʚ 

ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ, ʜʦʩʣʽʜʞʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩʠ ʟʤʽʥʠ 

ʧʦʨʠʩʪʦʩʪʽ ʤʝʟʛʠ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʦʣʽʾ, ʱʦ ʟʘʧʦʚʥʶʻ ʧʦʨʠ çʩʢʝʣʝʪʘè 

ʤʝʟʛʠ. ɼʣʷ ʟʘʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʦʪʨʠʤʘʥʦ ʥʦʚʝ 

ʨʝʦʣʦʛʽʯʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ 

ʩʫʤʘʨʥʦʛʦ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʧʨʠ ʨʽʟʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʚʦʣʦʛʦʩʪʽ ʞʘʨʽʥʥʷ ʽ 

ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʜʘʪʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʥʘʩʪʫʧʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʟʛʠ: ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚ'ʷʟʢʽʩʪʶ ʤʘʩʠ ʽ 

ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʝʾ, - ʦʣʽʡʥʽʩʪʶ, ʪʝʤʧʝʨʘʪʫʨʦʶ, 

ʰʚʠʜʢʽʩʪʶ ʟʩʫʚʫ ʽ ʪʨʠʚʘʣʽʩʪʶ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ; ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʨʠʩʪʦʩʪʽ; ʦʙôʻʤ ʚʽʣʴʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʟʟʽ. 

 

1.3. ɸʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ ʘʧʘʨʘʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʟ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʦʣʽʾ 

 

ʇʨʦʙʣʝʤʘ ʦʯʠʱʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʻ ʩʢʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʦʯʠʱʝʥʥʷʤ ʨʽʜʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʽ ʚ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɿʦʢʨʝʤʘ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʦʙʣʝʤʘ ʧʦʚôʷʟʘʥʘ ʽʟ ʦʯʠʱʝʥʥʷʤ ʨʽʜʠʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ ʧʨʠ 

ʫʪʠʣʽʟʘʮʽʾ ʩʪʦʢʽʚ, ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʤʦʣʦʢʘ, ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ 

ʬʨʫʢʪʽʚ, ʷʛʽʜ, ʚʠʥʦʛʨʘʜʫ, ʙʫʨʷʢʫ, ʝʬʽʨʦʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʝʭʥʦʣʦʛʽʷʭ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ [41, 42, 43, 44]. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʽ 
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ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʤʝʭʘʥʽʯʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ, 

ʬʽʟʠʯʥʦʛʦ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʚʩʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʦʯʠʱʝʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ 

ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʥʘʣʝʞʘʪʴ ʛʽʜʨʘʚʣʽʯʥʽ 

ʬʽʣʴʪʨʠ: ʨʽʟʥʽ ʱʽʣʠʩʪʽ, ʩʽʪʯʘʩʪʽ, ʧʘʧʝʨʦʚʽ, ʢʘʨʪʦʥʥʽ, ʪʢʘʥʠʥʥʽ, ʬʝʪʨʦʚʽ, 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʽ, ʬʽʣʴʪʨʠ ʟ ʨʽʟʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʽ ʟʝʨʥʠʩʪʠʭ ʧʨʝʩʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ, ʘ ʪʘʢʦʞ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʬʽʣʴʪʨʠ. ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʟʘʩʦʙʽʚ 

ʥʘʣʝʞʘʪʴ ʧʦʣʷ: ʛʨʘʚʽʪʘʮʽʡʥʝ, ʚʽʜʮʝʥʪʨʦʚʝ, ʤʘʛʥʽʪʥʝ, ʝʣʝʢʪʨʠʯʥʝ ʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʝ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʦʯʠʱʝʥʥʷ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʟʘ ʩʧʦʩʦʙʦʤ ʚʧʣʠʚʫ ʥʘ ʜʠʩʧʝʨʩʥʫ ʩʠʩʪʝʤʫ (ʨʠʩ. 1.8). 
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1) ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ, ʱʦ ʫʪʨʠʤʫʶʪʴʩʷ ʘʙʦ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʨʽʜʠʥʠ ʫ 

ʩʧʚ̔ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʚʠʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ; 

2) ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ, ʱʦ ʨʦʟʜʽʣʷʶʪʴʩʷ ʪʘ ʫʪʨʠʤʫʶʪʴʩʷ ʘʙʦ ʚʠʣʫʯʘʶʪʴʩʷ ʟ 

ʨʽʜʠʥʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦ ʚʠʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ; 

3) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ - ʚʠʪʨʘʪʘ ʨʽʜʠʥʠ ʯʝʨʝʟ ʦʯʠʱʫʚʘʯ ʘʙʦ ʩʝʧʘʨʘʪʦʨ;  

4) ʪʦʥʢʽʩʪʴ ʦʯʠʱʝʥʥʷ ʘʙʦ ʩʝʧʘʨʘʮʽʾ - ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ, ʱʦ 

ʧʦʚʥʽʩʪʶ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʨʽʜʠʥʠ; 

5) ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ - ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʯʠʱʝʥʥʷ ʘʙʦ ʩʝʧʘʨʘʮʽʶ 

ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʨʽʜʠʥʠ. 

ʇʦʢʘʟʥʠʢʠ ʦʯʠʱʝʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ: 

ʬ̔ʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʦʣʽʡ ʪʘ ʨʽʜʠʥ, ʚʠʢʣʘʜʝʥʽ ʚ ʜʞʝʨʝʣʘʭ [41, 45, 42, 

46, 44, 47] ʨʷʜ ʽʟ ʥʠʭ, ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʪʘ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ ʦʣʽʡ ʽ ʨʽʜʠʥ ʻ ʚʽʜʩʪʦʶʚʘʥʥʷ. ɺ ʮʴʦʤʫ 

ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʠʣʘ. ʈʦʟʨʦʙʣʝʥʦ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ 

ʚʽʜʩʪʽʡʥʠʢʽʚ (ʚʝʨʪʠʢʘʣʴʥʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʨʘʜʽʘʣʴʥʽ, ʙʘʛʘʪʦʷʨʫʩʥʽ ʪʘ ʽʥʰʽ). ʊʘʢʽ 

ʘʧʘʨʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʨʽʜʠʥ, ʜʦ ʷʢʠʭ ʥʝ 

ʩʪʘʚʣʷʪʩɹʷ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʪʦʥʢʦʩʪʽ; ʩʪʽʯʥʠʭ ʚʦʜ, ʛʨʫʙʦʛʦ ʦʯʠʱʝʥʥʷ ʩʪʦʢʽʚ, 

ʚʠʥʦʤʘʪʝʨʘ̔ʣʽʚ, ʦʣʽʡ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʦʯʠʱʝʥʥʷ ʻ 

ʥʝʚʝʣʠʢʘ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʠ, ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʦʯʠʱʝʥʥʷ ʚʽʜ 

ʛʫʩʪʠʥʠ ʨʝʯʦʚʠʥʠ ʯʘʩʪʠʥʦʢ ʽ ʨʽʜʠʥʠ. 

ʇʨʠ ʦʯʠʱʝʥʥʽ ʚ ʛʽʜʨʦʮʠʢʣʦʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʮʝʥʪʨʦʚʫ ʩʠʣʫ, ʱʦ ʜʽʻ 

ʥʘ ʟʚʘʞʝʥʫ ʯʘʩʪʠʥʢʫ ʧʨʠ ʟʘʢʨʫʯʫʚʘʥʥʽ ʧʦʪʦʢʫ ʨʽʜʠʥʠ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʚʽʜʩʪʦʶʚʘʥʥʷʤ, ʚ ʛʽʜʨʦʮʠʢʣʦʥʘʭ ʦʪʨʠʤʫʶʪʴ ʤʝʭʘʥʽʯʥʽ ʩʠʣʠ ʥʘ ʧʦʨʷʜʦʢ, ʘ ʚ 

ʮʝʥʪʨʠʬʫʛʘʭ, ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʚʠʱʝ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʜʘʣʷʪʠ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʠʥʢʠ. ʎʝʥʪʨʠʬʫʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʪʝʭʥʦʣʦʛʽʷʭ 

ʦʯʠʱʝʥʥʷ ʩʦʢʽʚ, ʚʠʥʦʤʘʪʝʨʽʘʣʽʚ, ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʝʧʘʨʘʮʽʾ ʤʦʣʦʢʘ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ 

ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʢʨʫʛʦʚʦʛʦ ʨʫʭʫ ʨʽʜʠʥʠ ʨʘʟʦʤ ʟ ʨʦʪʦʨʦʤ 
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ʮʝʥʪʨʠʬʫʛʠ, ʥʘʷʚʥʽʩʪʴ ʨʫʭʦʤʠʭ ʚʫʟʣʽʚ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ.  

ʆʯʠʱʝʥʥʷ ʨʽʜʠʥ ʬʽʣʴʪʨʘʮʽʻʶ ʟʘʩʥʦʚʘʥʦ ʥʘ ʫʪʨʠʤʘʥʥʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ 

ʧʦʨʠʩʪʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʝʡ ʤʝʪʦʜ ʟʥʘʡʰʦʚ 

ʠhʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʘʣʠʚʥʠʭ ʪʘ ʤʘʩʪʠʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʜʚʠʛʫʥʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ, ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʢʽʚ, 

ʚʠʥʦʤʘʪʝʨʽʘʣʽʚ, ʦʣʽʡ, ʧʨʠ ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʧʽʜʛʦʪʦʚʮʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʽʥ. 

ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʤʝʪʦʜʫ ʻ: ʧʦʪʨʝʙʘ ʚ ʟʘʤʽʥʽ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʽ 

ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʟʤʽʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ; ʥʝʩʪʘʙʽʣʥɹʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʦʯʠʱʝʥʥʷ ʪʘ ʧʦʪʨʝʙʘ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʘ ʬʽʣʴʪʨʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʚôʷʟʢʠʭ ʨʽʜʠʥ. 

ʂʦʘʛʫʣʷʮʽʷ ʽ ʬʣʦʢʫʣʷʮʽʷ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʽʜʩʪʦʚʁʘʥʥʽ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ. ʄʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʩʦʢʽʚ, ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʽʥ. 

ʅʝʜʦʣʽʢʘʤʠ ʤʝʪʦʜʽʚ ʻ ʚʧʣʠʚ ʨʝʘʛʝʥʪʽʚ ʥʘ ʨʽʜʠʥʫ ʪʘ ʦʙʤʝʞʝʥʘ ʦʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʌʣʦʪʘʮʽʡʥʝ ʦʯʠʱʝʥʥʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʥʦʩʽ ʙʫʣʴʙʘʰʢʘʤʠ ʛʘʟʫ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʠʥʦʢ ʥʘ ʧʦʚʝʨʭʥʶ ʨʽʜʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʙʫʣʴʙʘʰʦʢ 

ʛʘʟʫ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʧʦʩʦʙʠ ʬʣʦʪʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ: 

- ʬʣʦʪʘʮʽʷ ʙʫʣʴʙʘʰʢʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʛʦ 

ʜʨʦʙʣʝʥʥʷ ʧʦʚʽʪʨʷ ʘʙʦ ʽʥʰʦʛʦ ʛʘʟʫ; 

- ʬʣʦʪʘʮʽʷ ʙʫʣʴʙʘʰʢʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʧʝʨʝʥʘʩʠʯʝʥʦʛʦ ʨʦʟʯʠʥʫ 

ʧʦʚʽʪʨʷ ʚ ʨʽʜʠʥʽ (ʚʘʢʫʫʤʥʘ ʘʙʦ ʥʘʧʽʨʥʘ); 

- ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʷ. 

ʌʣʦʪʘʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʢʽʚ, ʧʨʠ ʦʯʠʱʝʥʥʽ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʧʨʠ ʟʙʘʛʘʯʝʥʥʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɺʠʜʘʣʝʥʥʷ ʧʽʥʥʦʛʦ ʰʘʨʫ ʟ 

ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʘʧʘʨʘʪʠ 

ʦʯʠʱʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʙʫʣʴʙʘʰʢʘ-ʟʚʘʞʝʥʘ 

ʯʘʩʪʠʥʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʠʡ. 
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ʆʯʠʱʝʥʥʷ ʦʣʽʡ ʪʘ ʨʽʜʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʨʙʮʽʾ ʪʘ ʽʦʥʦʦʙʤʽʥʫ, ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ 

ʨʦʟʯʠʥʝʥʠʭ ʩʧʦʣʫʢ. ɼʣʷ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ ʚʽʜ ʨʦʟʯʠʥʝʥʠʭ ʩʧʦʣʫʢ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʝʢʩʪʨʘʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʪʨʘʛʝʥʪʘ, ʚ ʷʢʦʤʫ 

ʨʦʟʯʠʥʥʽʩʪʴ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ, ʙʽʣʴʰʘ, ʥʽʞ ʚ ʨʽʜʠʥʽ. ʎʽ ʤʝʪʦʜʠ ʥʝ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʣʫʯʘʪʠ ʟ ʨʽʜʠʥʠ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ. 

ʆʯʠʱʝʥʥʷ ʜʠʩʪʠʣʷʮʽʻʶ ʪʘ ʚʠʤʦʨʦʞʫʚʘʥʥʷʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʪʘ ʨʽʜʢʠʭ ʩʫʤʽʰʝʡ, ʚ ʷʢʠʭ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʨʽʟʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʘʙʦ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʎʽ ʤʝʪʦʜʠ ʝʥʝʨʛʦʻʤʥʽ (ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ, ʟʦʢʨʝʤʘ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʩʢʣʘʜʘʶʪʴ 2,72Ā106 ɼʞ/ʢʛ) ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʧʝʮʠʬʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʪʘ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʥʘʧʨʠʢʣʘʜ, 

ʦʪʨʠʤʘʥʥʷ ʩʧʠʨʪʽʚ, ʝʬʽʨʽʚ, ʚʠʜʘʣʝʥʥʷ ʚʦʩʢʫ ʟ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʧʘʨʘʬʽʥʫ ʟ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ.  

ʄʝʪʦʜ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʾ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʢʦʘʛʫʣʷʥʪʽʚ - ʛʽʜʨʦʢʩʠʜʽʚ 

ʤʝʪʘʣʽʚ ʧʨʠ ʾʭ ʘʥʦʜʥʦʤʫ ʨʦʟʯʠʥʝʥʥʽ. ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʢʦʣʦʾʜʥʠʭ ʪʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʜʦʤʽʰʦʢ. ʆʙʣʘʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʘ 

ʨʽʜʠʥʘʤʠ, ʚ ʷʢʠʭ ʧʨʦʮʝʩʠ ʝʣʝʢʪʨʦʣʽʟʫ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɽʣʝʢʪʨʦʜʽʘʣʽʟ ʪʘ ʤʝʤʙʨʘʥʥʠʡ ʝʣʝʢʪʨʦʣʽʟ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ 

ʦʧʨʽʩʥʝʥʥʷ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʝʤʙʨʘʥ. ʆʙʣʘʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʷʢ ʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʤʝʜʠʮʠʥʫ, ʪʘʢ ʽ ʥʘ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ: ʦʧʨʽʩʥʝʥʥʷ ʧʦʣʠʚʥʦʾ ʚʦʜʠ, ʚʠʜʘʣʝʥʥʷ ʩʦʣʽ ʟ ʩʠʨʦʚʘʪʢʠ ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ ʤʦʣʦʢʘ, ʚʠʜʘʣʝʥʥʷ ʟ ʚʦʜʠ ʥʽʪʨʘʪʽʚ, ʥʽʪʨʠʪʽʚ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ.  

ɺ ʝʣʝʢʪʨʦʣʽʟʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʜʝʢʽʣʴʢʦʭ ʥʘʩʪʫʧʥʠʭ ʧʨʦʮʝʩʽʚ: ʦʢʠʩʣʝʥʥʷ ʥʘ ʘʥʦʜʽ, ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʾ, 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʢʦʣʦʾʜʥʠʭ ʯʘʩʪʠʥʦʢ, ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʨʽʜʠʥʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ɼʌ. 

ʄʝʪʦʜʠ ʝʣʝʢʪʨʦʢʦʘʛʫʣʷʮʽʾ, ʝʣʝʢʪʨʦʜʽʘʣʽʟʫ ʪʘ ʝʣʝʢʪʨʦʣʽʟʫ ʦʙʤʝʞʝʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʦʜʠ. 

ʋʣʴʪʨʘ - ʪʘ ʛʽʧʝʨʬʽʣʴʪʨʘʮʽʷ ʥʘʣʝʞʘʪʴ ʜʦ ʤʝʤʙʨʘʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 
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ʧʦʣ̫ʛʘʶʪʴ ʚ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʦʟʜʽʣʝʥʥʽ ʨʦʟʯʠʥʽʚ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ʇʠʪʦʤʽ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʤʝʥʰʽ ʥʽʞ ʧʨʠ ʚʠʧʘʨʦʚʫʚʘʥʥʽ, ʘʣʝ ʪʝʞ 

ʟʘʣʠh ʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʽ ʩʢʣʘʜʘʶʪʴ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʫ 104 ɼʞ/ʢʛ, ʘ ʜʣʷ ʚôʷʟʢʠʭ 

ʨ̔ʜʠʥ - ʟʥʘʯʥʦ ʙʽʣʴʰʽ. 

ɼʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʟʦʢʨʝʤʘ ʩʪʽʯʥʦʾ, ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʪʘ ʜʝʷʢʽ ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʚ ʷʢʦʩʪʽ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 

ʭʘʨʯʫʚʘʥʥʷ. ɼʦ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʙʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʦʯʠʱʝʥʥʷ, 

ʥʘʣʝʞʘʪʴ ʙʽʦʣʦʛʽʯʥʽ ʚʽʜʩʪʽʡʥʠʢʠ, ʘʝʨʦʪʝʥʢʠ, ʙʽʦʬʽʣʴʪʨʠ ʪʘ ʦʢʠʩʣʶʚʘʣʴʥʽ ʢʘʥʘʣʠ. 

ɺ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʽ ʩʝʧʘʨʘʮʽʾ ʨʽʜʠʥ. ɺ ʮʠʭ 

ʧʨʠʩʪʨʦʷʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʣʦʚʘ ʜʽʷ ʧʦʣʽʚ: ʤʘʛʥʽʪʥʦʛʦ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ, 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ, ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʄʘʛʥʽʪʥʘ ʦʙʨʦʙʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʜʠʥ ʟ ʜʦʤʽʰʢʘʤʠ ʫ ʚʠʛʣʷʜʽ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʯʘʩʪʠʥʦʢ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʛʥʽʪʥʽ ʬʽʣʴʪʨʠ, 

ʚʽʜʩʪʽʡʥʠʢʠ ʪʘ ʛʽʜʨʦʮʠʢʣʦʥʠ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʚʠʙʽʨʢʦʚʽʩʪʴ ʜʽʾ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʯʘʩʪʠʥʢʠ ʟ ʧʝʚʥʦʶ ʤʘʛʥʽʪʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ, ʟ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ, ʧʦʚôʷʟʘʥʘ ʟʽ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʽʜʠʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʧʦʣʷ: ʢʘʚʽʪʘʮʽʻʶ, ʢʦʘʛʫʣʷʮʽʻʶ, ʘʢʫʩʪʠʯʥʠʤʠ ʪʝʯʽʷʤʠ ʪʘ ʽʥʰʠʤʠ. ʎʽ ʝʬʝʢʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩʠ: ʚʽʜʩʪʦʶʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʾ, ʢʦʘʛʫʣʷʮʽʾ, 

ʬʣʦʢʫʣʷʮʽʾ, ʬʣʦʪʘʮʽʾ [48, 49, 50, 51]. 

ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʩʢʣʘʜʥʽʩʪʴ, ʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʤʦʛʠ. ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʦʯʠʱʝʥʥʽ ʩʦʢʽʚ, ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʚʠʥʥʦʛʦ ʢʘʤʝʥʷ, ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ ʥʘʧʽʨʥʦʶ ʬʣʦʪʘʮʽʻʶ ʷʢ ʬʘʢʪʦʨ, ʱʦ 

ʽʥʪʝʥʩʠʬʢ̔ʫʻ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ [49, 50]. 

ʇʨʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽʡ ʦʙʨʦʙʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʠʣʦʚʫ ʜʽʶ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʟʚʘʞʝʥʽ ʯʘʩʪʠʥʢʠ, ʪʘʢ ʽ ʪʝʧʣʦʚʫ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʝʷʢʠʭ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ. ʄʝʪʦʜ ʥʝ ʟʥʘʡʰʦʚ ʰʠʨʦʢʦʛʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽ ʩʝʧʘʨʘʮʽʾ ʧʝʚʥʠʭ 

ʨʽʜʠʥ. 

ɯʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʬʘʢʪʦʨ, ʱʦ 

ʽʥʪʝʥʩʠʬʽʢʫʻ ʢʦʘʛʫʣʷʮʽʶ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ, ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ. 

ʄʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʩʘʜʞʝʥʥʽ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʧʽʜ ʜʽʻʶ ʩʠʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

ɹʝʟʧʦʩʝʨʝʜʥ ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʝ ʪʽʣʴʢʠ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ 

ʧʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥʠ ʧʨʠ ʚʠʩʦʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘʣʝ ʽ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʦʚʠʛʽʜʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʽʡ 

ʘʧʘʨʘʪʽʚ, ʜʦʟʚʦʣʷʻ ʤʝʭʘʥʽʟʫʚʘʪʠ ʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʾʭ ʨʦʙʦʪʫ [53, 54, 55, 56, 57, 

58, 59]. ʂʨʽʤ ʪʦʛʦ, ʝʣʝʢʪʨʠʯʥʘ ʦʙʨʦʙʢʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʤʘʩʦʦʙʤʽʥʫ, 

ʟʦʢʨʝʤʘ ʽʥʪʝʥʩʠʬʢ̔ʫʚʘʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʣʝʪʶʯʠʭ ʨʝʯʦʚʠʥ [60, 61, 62]. 

ʇʨʦʪʝ ʮʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʙʽʨʢʦʚʦ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʥʝ ʟʥʘʡʰʦʚ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʮʴʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʨʽʜʠʥ - ʝʣʝʢʪʨʦʣʽʪʠ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ ʪʘʢʠʭ 

ʨʽʜʠʥʘʭ ʚʠʥʠʢʘʶʪʴ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ, ʱʦ ʟʤʽʥʶʶʪʴ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʧʨʦʜʫʢʪʫ ʽ ʯʘʩʪʦ ʧʦʛʽʨʰʫʁ ʪʴ ʡʦʛʦ ʷʢʽʩʪʴ. 

ʇʦʣʷʨʠʟʘʮʽʡʥʽ ʷʚʠʱʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ 

ʝʣʝʢʪʨʦʣʽʪʘʭ, ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʘʚʘʪʠ ʚʝʣʠʢʫ ʥʘʧʨʫʛʫ ʥʘ ʝʣʝʢʪʨʦʜʠ ʽ ʪʠʤ ʩʘʤʠʤ 

ʦʙʤʝʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʗʢ ʧʨʘʚʠʣʦ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ  ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 104 ɺ/ʤ. ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʝʣʝʢʪʨʠʯʥʽ ʦʯʠʱʝʥʥʷ 

ʥʝʧʦʣʷʨʥʠʭ ʨʽʜʠʥ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ. ɰʭ ʜʽʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʜʘʚʘʪʠ ʚʠʩʦʢʫ ʥʘʧʨʫʛʫ ʥʘ ʝʣʝʢʪʨʦʜʠ ʽ ʥʝ ʧʦʙʦʶʚʘʪʠʩʷ ʭʽʤʽʯʥʠʭ ʟʤʽʥ, ʱʦ 

ʚʠʥʠʢʘʁ ʪʴ ʧʽʜ ʜʽʻʶ ʧʦʣʷ [63, 64]. ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʥʝʧʦʣʷʨʥʠʭ ʨʽʜʠʥʘʭ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʶʪʴʩʷ. ɺ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ 

ʩʽʣʴʩʢɹʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʪʘʢʠʭ ʨʽʜʠʥ ʥʘʣʝʞʘʪʴ ʨʦʩʣʠʥʥʽ ʦʣʽʾ, ʪʚʘʨʠʥʥʽ ʞʠʨʠ, 

ʾʭ ʨʦʟʯʠʥʠ, ʤʽʩʮʝʣʠ, ʩʠʥʪʝʪʠʯʥʽ ʽ ʥʘʪʫʨʘʣʴʥʽ ʨʽʜʢʽ ʟʘʧʘʰʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʽʥʰʽ 

ʧʨʦʜʫʢʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʝ ʽ ʜʣʷ ʝʬʽʨʥʠʭ 
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ʦʣʽʡ [65] ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ [66, 67, 68, 69, 70, 71]. 

ʆʯʠʱʝʥʥʷ ʨʽʜʠʥ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʧʦʚʠʥʥʽ ʜʘʪʠ ʟʥʘʯʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʽʟʥʠʭ ʨʽʜʠʥ ʽ ʦʣʽʡ ʟ ʽʩʥʫʶʯʠʭ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʛʨʘʚʽʪʘʮʽʡʥʝ ʚʽʜʩʪʦʶʚʘʥʥʷ, 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʤʝʪʦʜʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ.  

ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ [65,216], ʮʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ: ʚʝʣʠʢʫ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʜʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ; ʥʠʟʴʢʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ 

ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ; ʚʠʙʽʨʢʦʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʛʫʩʪʠʥʠ ʨʽʜʠʥʠ ʽ ʯʘʩʪʠʥʦʢ ʜʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ 

ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ ʪʘ ʜʦʤʽʰʦʢ ʜʣʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ; ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʪʽʣʴʢʠ ʟʘ 

ʦʟʥʘʢʦʶ ʛʫʩʪʠʥʠ ʪʘ ʨʦʟʤʽʨʫ ʜʣʷ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ, ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 

ʪʘ ʬʽʣʴʪʨʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʪʘ ʩʝʧʘʨʘʮʽʾ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ, ʽ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦ - ʪʘ ʨʝʩʫʨʩʦʚʠʪʨʘʪ: ʥʘ ʧʨʦʮʝʩ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʧʨʠ ʾʭ ʚʠʨʦʙʥʠʮʪʚʽ, ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ɼʽʝʣʝʢʪʨʦʬʦʨʝʟ ï ʚʠʥʠʢʥʝʥʥʷ ʩʠʣ ʥʘ ʯʘʩʪʠʥʢʘʭ, ʱʦ ʧʦʣʷʨʠʟʫʶʪʴʩʷ ʚ 

ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ (ʟʘʟʚʠʯʘʡ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ) 

[52]. ʉʠʣʠ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ, ʬʽʢʩʘʮʽʾ 

ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ, ʨʦʟʜʽʣʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʪʠʥʢʘʤʠ ʤʽʢʨʦ- ʽ ʥʘʥʦʨʦʟʤʽʨʽʚ. 

ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʦʨʪʫʚʘʥʥʷ, ʟʘʭʦʧʣʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʽ ʨʦʟʜʽʣʝʥʥʷ ʨʽʟʥʠʭ ʟʘ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʙôʻʢʪʽʚ, ʪʦʙʪʦ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʥʠʤʠ. ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ 

ʯʘʩʪʠʥʦʢ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʧʦʣʽ, ʘʣʝ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʣʘʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ (ɼʇ) ʽ ʧʠʪʦʤʘ ʝʣʝʢʪʨʦʧʨʦʥʠʢʥʽʩʪʴ (ʇɽ). 
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ɺʝʣʠʯʠʥʘ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʽʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʩʠʣ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʝʢʽʣʢɹʦʭ ʯʠʥʥʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʯʘʩʪʦʪʫ ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʇɽ ʽ ɼʇ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʛʨʘʜʽʻʥʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʆʩʪʘʥʥʽʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʝʣʝʢʪʨʦʜʽʚ. ɼʦ ʪʦʛʦ ʞ, ʝʣʝʢʪʨʠʯʥʽ 

ʧʦʣʷ ʚʝʣʠʢʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʽ, ʛʝʥʝʨʫʶʪʴ 

ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʨʘʜʽʻʥʪʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʛʨʘʜʽʻʥʪʽʚ ʇɽ ʽ ɼʇ. ʇʝʨʰʠʡ ʩʪʚʦʨʶʻ ʚʽʣʴʥʠʡ ʦʙ'ʻʤʥʠʡ ʟʘʨʷʜ ʽ ʩʠʣʫ ʂʫʣʦʥʘ, 

ʪʦʜʽ ʷʢ ʦʩʪʘʥʥʽʡ ʧʦʨʦʜʞʫʻ ʜʽʝʣʝʢʪʨʠʯʥʫ ʩʠʣʫ. ʎʽ ʜʚʽ ʩʠʣʠ ʧʨʠʤʫʰʫʶʪʴ 

ʩʝʨʝʜʦʚʠʱʝ ʪʝʢʪʠ. 

ɽʬʝʢʪ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ ʟ ʧʦʣʝʤ ʧʨʦʧʦʨʮʽʡʥʠʡ ʾʭ ʦʙ'ʻʤʫ ʽ ʥʘʙʘʛʘʪʦ 

ʩʠʣʴʥʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʨʦʟʜʽʣʝʥʥʽ ʢʨʫʧʥʠʭ ʯʘʩʪʠʥʦʢ. 

ʅʝʦʜʥʦʨʽʜʥʝ ʟʤʽʥʥʝ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚʠʢʣʠʢʘʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ 

ʧʦʣʷʨʠʟʦʚʘʥʦʾ ʯʘʩʪʠʥʢʠ. ʐʚʠʜʢʽʩʪʴ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʧʨʦʧʦʨʮʽʡʥʘ ʛʨʘʜʽʻʥʪʫ ʚʽʜ 

ʢʚʘʜʨʘʪʫ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ, ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʯʘʩʪʠʥʢʠ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʞʽ ʨʦʟʜʽʣʫ ʤʽʞ ʥʠʤʠ, ʤʦʞʝ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʘ ʫ ʙʽʢ 

ʩʠʣʴʥʽʰʦʛʦ ʘʙʦ ʩʣʘʙʢʽʰʦʛʦ ʧʦʣʷ [52]. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʣʝʢʪʨʦʬʦʨʝʟʦʤ ʜʽʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʝ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʯʘʩʪʠʥʢʘʤʠ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʣʴʥʽʰʠʭ ʧʦʣʽʚ, ʧʨʦʪʝ ʚʦʥʦ 

ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʫ ʨʘʟʽ ʫʧʨʘʚʣʽʥʥʷ ʦʢʨʝʤʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ. ʉʝʨʝʜ ʮʠʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ: 1) ʩʠʣʴʥʽʰʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʝʣʝʢʪʨʦʬʦʨʝʟʦʤ, ʧʨʦʩʪʦʨʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʫ, 

ʜʦʟʚʦʣʷʻ ʪʦʯʥʽʰʝ ʫʧʨʘʚʣʷʪʠ ʾʾ ʧʦʣʦʞʝʥʥʷʤ; 2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʽ ʟʤʽʥʥʦʛʦ ʧʦʣʷ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʩʪʦʨʫ ʙʽʣʷ 

ʝʣʝʢʪʨʦʜʽʚ ʧʨʦʜʫʢʪʘʤʠ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʙ ʧʨʠ 

ʧʨʦʪʽʢʘʥʥʽ ʧʦʩʪʽʡʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. 

ɼʽʝʣʝʢʪʨʦʬʦʨʝʟ ʚʠʚʯʘʻʪʴʩʷ ʟ 1951 ʨ. ʩʪʦʩʦʚʥʦ ʯʘʩʪʠʥʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʥʝʧʨʦʚʽʜʥʠʭ ʨʽʜʠʥʘʭ ʪʠʧʫ ʚʫʛʣʝʚʦʜʥʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ 

ʧʨʦʚʜ̔ʥʠʭ ʨʽʜʠʥʘʭ, ʥʘʧʨʠʢʣʘʜ, ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ, ʫʩʢʣʘʜʥʝʥʽ ʧʨʦʙʣʝʤʘʤʠ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʚ ʪʘʢʠʭ 
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ʩʝʨʝʜʦʚʠʱʘʭ. ʆʩʢʣ̔ʴʢʠ ʜʽʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʘ ʨʫʭʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʣʷ ʚ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ, ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʦʢ 

ʚʠʷʚʣʷʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ, ʱʦ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʻ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ. ʈʝʘʣʽʟʘʮʽʷ ʧʝʨʝʚʘʛ 

ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʽʞʝʣʝʢʪʨʦʜʥʠʭ ʦʙʣʘʩʪʝʡ, ʚ ʷʢʠʭ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʦʧʦʨʫ - 

ʙʽʣʴʰʝ 40 ʄʆʤ  ʽ ʽʥʪʝʥʩʠʚʥʦʤʫ ʚʽʜʚʝʜʝʥʥʶ ʪʝʧʣʘ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʧʦʣʷ 

ʥʘʧʨʫʞʝʥʽʩʪʶ ʙʣʠʟʴʢʦ ʜʝʩʷʪʢʽʚ ʢɺ/ʩʤ. ʊʘʢʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʚʠʷʚʣʷʶʪʴʩʷ 

ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʯʘʩʪʠʥʢʘʤʠ ʨʘʜʽʫʩʦʤ ʚʽʜ 10 ʥʤ 

[52]. 

ʂʚʘʜʨʘʪʠʯʥʘ ʧʦ ʧʦʣʶ ʧʦʚʥʘ ʩʠʣʘ, ʱʦ ʜʽʻ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʧʦʣʽ ʥʘ 

ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʘʩʪʠʥʢʠ ʨʘʟʦʤ ʟ ʾʾ ʜʝʙʘʻʚʩʴʢʦʶ 

ʘʪʤʦʩʬʝʨʦʶ - ʜʠʬʫʟʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʜʚʽʡʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʘʨʫ, ʦʧʠʩʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ [72, 73]: 
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Ð= ,                                              (1.86) 

 

ʜʝ F
C

 ï ʩʠʣʘ, ʱʦ ʜʽʻ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʧʦʣʽ ʥʘ ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʫ ʯʘʩʪʠʥʢʫ, ʅ; 

P
C
 ï ʧʦʚʥʠʡ ʽʥʜʫʢʦʚʘʥʠʡ ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʠ, ʂʣĀʤ. 

ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʨʦʟʯʠʥʽ 

ʝʣʝʢʪʨʦʣʽʪʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʝʣʝʢʪʨʠʯʥʘ ʩʠʣʘ, ʷʢʘ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʫ, ʜʦʨʽʚʥʶʻ ʧʦʚʥʽʡ 

ʩʠʣʽ. ʊʦʜʽ ʰʚʠʜʢʽʩʪʴ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʩʠʣʠ, ʱʦ ʜʽʻ 

ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʧʦʣʽ ʥʘ ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʯʘʩʪʠʥʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʰʚʠʜʢʽʩʪʴ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʩʬʝʨʠʯʥʦʾ ʯʘʩʪʠʥʢʠ ʨʘʜʽʫʩʫ ʘ ʜʦʨʽʚʥʶʻ [74] 
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ʜʝ de
v
C

 ï ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ, ʤ/ʩ; 

ʘ ï ʨʘʜʽʫʩ ʯʘʩʪʠʥʢʠ, ʤ. 
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ʇʨʦʪʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʯʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʨʦʟʯʠʥʽ ʝʣʝʢʪʨʦʣʽʪʫ, 

ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʧʦʚʥʦʾ ʩʠʣʠ ʧʨʠʢʣʘʜʝʥʘ ʜʦ ʯʘʩʪʠʥʢʠ, ʪʦʜʽ ʷʢ ʽʥʰʘ ʯʘʩʪʠʥʘ ʜʽʻ ʥʘ 

ʜʝʙʘʻʚʩʴʢʫ ʘʪʤʦʩʬʝʨʫ. 

ɺ ʨʦʙʦʪʽ [52] ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚʧʣʠʚ ʟʘʨʷʜʽʚ ʽʦʥʽʚ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʤʝʞʘʭ 

ʧʦʣʷʨʠʟʦʚʘʥʦʾ ʜʠʬʫʟʽʡʥʦʾ ʦʙʢʣʘʜʢʠ ʧʦʜʚʽʡʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʘʨʫ, ʽ 

ʨʦʟʨʘʭʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ 
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=                                          (1.88) 

 

ʜʝ 
eff
c  ï ʝʬʝʢʪʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʯʘʩʪʠʥʢʠ ʜʦ ʧʦʣʷʨʠʟʘʮʽʾ; 

 

() () ,
effeffeff

220 xccc Ö+=                                    (1.89) 

 

ʜʝ () () ,
effeffeff

220 xccc Ö+=  ï ʝʬʝʢʪʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʣʷʨʠʟʘʮʽʾ ʥʝʟʘʨʷʜʞʝʥʦʾ ʯʘʩʪʠʥʢʠ; 

() () ,
effeffeff

220 xccc Ö+=  ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʧʣʠʚ ʟʘʨʷʜʫ ʯʘʩʪʠʥʢʠ ʥʘ 

ʜʽʝʣʝʢʪʨʦʬʦʨʝʟ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʟʘʟʚʠʯʘʡ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʽʥʜʫʢʦʚʘʥʦʛʦ ʜʠʧʦʣʴʥʦʛʦ 

ʤʦʤʝʥʪʫ, ʘ ʩʘʤʝ ï ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʯʘʩʪʠʥʢʠ ʽ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʚʝʨʭʥʝʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ, ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ, 

ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʭ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʦʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʣʷʨʠʟʘʮʽʾ 

ʜʠʬʫʟʥʦʾ ʯʘʩʪʠʥʠ ʧʦʜʚʽʡʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʘʨʫ, ʨʫʭʣʠʚʦʩʪʽ ʽʦʥʽʚ ʚ ʰʘʨʽ 

ʐʪʝʨʥʘ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ [52]. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʽʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚʩʝ ʱʝ ʦʙʤʝʞʝʥʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʽ 

ʧʽʣʦʪʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɯʥʰʘ ʨʽʯ, ʢʦʣʠ ʯʘʩʪʠʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʚʽʪʨʽ ʘʙʦ ʚ 
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ʥʝʧʨʦʚʽʜʥʽʡ ʨʽʜʠʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʪʫʘʮʽʷ ʩʧʨʦʱʫʻʪʴʩʷ, ʽ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ 

ʯʘʩʪʠʥʢʫ ʫ ʬʦʨʤʽ ʢʫʣʽ, ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ [75] 
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                         (1.90) 

 

ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʩʠʣʠ ʧʨʘʮʶʶʪʴ ʧʨʠʩʪʨʦʾ ʝʣʝʢʪʨʦʩʝʧʘʨʘʮʽʾ ʚ ʧʦʚʽʪʨʷʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ - ʜʽʝʣʝʢʪʨʠʯʥʽ ʩʝʧʘʨʘʪʦʨʠ [76, 77, 78]. ɸʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʆʉ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʨʽʜʠʥ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʫʩʢʣʘʜʥʝʥʦ ʫ 

ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʚôʷʟʢʽʩʪʶ ʨʽʜʠʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʘʟʘʤʠ ʪʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʈʽʜʠʥʥʽ ʝʣʝʢʪʨʦʬʽʣʴʪʨʠ ʪʘ ʝʣʝʢʪʨʦʩʝʧʘʨʘʪʦʨʠ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʦʜʽʙʥʦʶ ʜʦ 

ʛʘʟʦʚʠʭ, ʥʝ ʟʥʘʡʰʣʠ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʂʨʽʤ ʮʴʦʛʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʽʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʯʠʱʝʥʥʷ 

ʨʽʜʠʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʘʙʦ ʩʪʨʫʤ ʧʨʦʤʠʩʣʦʚʦʾ ʯʘʩʪʦʪʠ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʥʝʭʪʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʯʘʩʪʠʥʢʠ. ɼʣʷ 

ʙʘʛʘʪʴʦʭ ʨʽʜʠʥ ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʻ ʧʨʠʡʥʷʪʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʦʥʷʰʥʠʢʦʚʦʾ 

ʦʣʽʾ ʟ ʧʠʪʦʤʦʶ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ 10-9 ʆʤ/ʤ ʚʞʝ ʧʨʠ ʯʘʩʪʦʪʽ 50 ɻʮ ʨʝʘʢʪʠʚʥʘ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʜʦʨʽʚʥʶʻ ʘʢʪʠʚʥʽʡ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʩʫʚʫ ʬʘʟ ʤʽʞ 

ʜʠʧʦʣʴʥʠʤ ʤʦʤʝʥʪʦʤ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʢʠ ʽ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ, ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʩʠʣʠ (1.5). 

ʄʝʪʦʜ ʤʘʻ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʧʝʨʰ ʟʘ ʚʩʝ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʪʘʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽ 

ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʫ ʚʽʜʚʝʜʝʥʽ ʟʦʥʠ ʪʘ ʾʭ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟ ʧʨʠʩʪʨʦʶ ʚ 

ʥʝʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʜʽʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟ 

ʨʽʟʥʠʤʠ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

Dʨʘʭʦʚʫʶʯʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʦʜʫ, ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʙʣʦʮʽ 

ɽʂʆʉʉʉ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝ̔ʣʝʢʪʨʦʬʦʨʝʪʠʯʥʫ ʚʟʘʻʤʦʜʽʶ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ ʟ ʯʘʩʪʠʥʢʘʤʠ ʩʫʩʧʝʥʟʽʾ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 
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ɸʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ  ʦʩʥʦʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ  ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʢʨʝʤʽ ʦʧʝʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ 

ʜʣʷ ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʝʜʦʩʢʦʥʘʣʠʤʠ ʽʟ-ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʛʣʠʙʦʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʠʭ ʦʧʝʨʘʮʽʡ. ʊʘʢʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʥʘʩʘʤʧʝʨʝʜ ʻ ʦʧʝʨʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʽʟ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʜʦ ʚʽʜʞʠʤʫ ʦʣʽʾ. ʅʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʽ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʨʠʮʠʥʠ ʚ ʦʩʥʦʚʽ 

ʷʢʠʭ ʣʝʞʠʪʴ ʪʝʦʨʽʷ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʩʧʨʠʷʻ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʘʧʘʨʘʪʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʊʘʢʠʤʠ 

ʘʧʘʨʘʪʘʤʠ ʥʘʩʘʤʧʝʨʝʜ ʻ ʧʘʨʦʚʽ ʞʘʨʦʚʥʽ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʦʩʥʦʚʥʠʭ ʨʝʞʠʤʥʠʭ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʦʣʽʾ ʥʘʡʢʨʘʱʦʾ ʷʢʦʩʪʽ. 

2. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʧʦ ʷʢʽʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʤʦʛʘʤ ɼʉʊʋ, ʘ ʩʘʤʝ ʧʦ ʾʾ ʧʨʦʟʦʨʦʩʪʽ, ʦʙʦʚôʷʟʢʦʚʦʶ ʦʧʝʨʘʮʽʻʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʦʯʠʱʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ. ɿ ʽʩʥʫʶʯʠʭ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʛʨʘʚʽʪʘʮʽʡʥʝ ʚʽʜʩʪʦʶʚʘʥʥʷ, 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʤʝʪʦʜʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʎʽ ʤʝʪʦʜʠ ʦʩʦʙʣʠʚʦ ʚʽʜʥʦʩʥʦ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟ ʾʾ 

ʫʥʽʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʤʘʁ ʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ: ʚʝʣʠʢʫ ʝʥʝʨʛʦʻʤʥʽʩʪʴ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ 

ʨʝʩʫʨʩʦʦʱʘʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʭʦʜʦʤ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟʘʜʘʥʦʾ 

ʷʢʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʣʠʰʢʦʚʫ ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʫ ʥʝ ʙʽʣʴʰʝ 8%, ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʦʶ ʩʠʨʦʚʠʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ:  
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1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʜʦ 

ʚʽʜʞʠʤʫ, ʧʨʝʩʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʽ ʦʯʠʱʝʥʥʷ ʚʠʣʫʯʝʥʦʾ ʦʣʽʾ ʚʽʜ 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʬʦʩʬʘʪʠʜʽʚ. 

2. ɿʜʽʡʩʥʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʦʙʨʦʙʢʠ ʤ'ʷʪʢʠ ʨʠʮʠʥʠ ʧʝʨʝʜ ʾʾ ʧʨʝʩʫʚʘʥʥʷʤ ʪʘ ʦʯʠʱʝʥʥʷ ʧʨʝʩʦʚʦʾ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʬʦʩʬʘʪʠʜʽʚ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. 

3. ɼʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ  ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʦʚʦʾ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ. 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ. 

5. ʋʜʦʩʢʦʥʘʣʠʪʠ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ 

ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʜʣʷ ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

6. ʇʨʦʚʝʩʪʠ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʣʷ ʫʤʦʚ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 15 ʪ/ʜʦʙʫ ʧʦ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. 
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ʊɽʆʈɽʊʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ 

ʧʨʦʮʝʩʫ ʪʝʧʣʦ-ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʜʦ ʚʽʜʞʠʤʫ ʦʣʽʾ 

ʚ ʙʘʛʘʪʦʯʘʥʥ̔ ʡ ʞʘʨʦʚʥʽ 

 

2.1.1 ʄʦʜʝʣʶʚʘʥʥʷ ʛ̔ ʜʨʦʜʠʥʘʤʽʢʠ ʤʝʟʛʠ ʚ ʙʘʛʘʪʦʯʘʥʥ̔ ʡ ʞʘʨʦʚʥʽ ʧʨʠ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ 

ʈʫʭ ʤʝʟʛʠ ʧʦ ʣʦʧʘʪʷʤ ʤʽʰʘʣʢʠ. ʋ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʢʣʘʜʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʤʝʪʘ ʷʢʦʛʦ ʚʠʢʣʠʢʘʪʠ ʧʝʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʟʤʽʥʠ ʤôʷʪʢʠ ʽ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʾʾ ʯʘʩʪʠʥ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʥʘʡʢʨʘʱʦʤʫ ʝʬʝʢʪʫ 

ʧʨʠ ʚʽʜʞʠʤʘʥʥʽ ʦʣʽʾ. ʇʨʠ ʚʠʩʫʰʫʚʘʽʥʥʽ ʥʘ ʛʘʨʷʯʽʡ ʧʦʚʝʨʭʥʽ ʜʥʠʱʘ ʯʘʥʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʨʫʭʣʠʚʠʡ ʢʦʥʪʘʢʪʥʠʡ ʰʘʨ. ʇʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ʙʫʜʴ-ʷʢʦʛʦ ʰʘʨʫ 

ʤôʷʪʢʠ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʢʦʥʪʘʢʪʥʦʛʦ ʰʘʨʫ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. ʈʦʟʧʦʜʽʣ 

ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʽ ʥʝʩʠʤʝʪʨʠʯʥʠʡ: ʚ 

ʢʦʥʪʘʢʪʥʦʤʫ ʰʘʨʽ, ʧʨʠʣʝʛʣʦʤʫ ʜʦ ʛʘʨʷʯʦʾ ʧʦʚʝʨʭʥʽ ʤʽʥʽʤʘʣʴʥʠʡ, ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʛʘʨʷʯʦʾ ʧʦʚʝʨʭʥʽ. ʇʝʨʝʧʘʜ ʚʦʣʦʛʦʚʤʽʩʪʫ ʚʩʝʨʝʜʠʥʽ ʢʦʥʪʘʢʪʥʦʛʦ 

ʰʘʨʫ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʘʨʦʫʪʚʦʨʝʥʥʷ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ ʰʘʨʫ. ʏʝʨʝʟ ʚʝʣʠʢʫ ʟʘʛʘʣʴʥʫ 

ʪʦʚʱʠʥʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʧʨʦʮʝʩ ʪʝʧʣʦ- ʽ ʤʘʩʦʦʙʤʽʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʦʣʦʛʘ, ʱʦ ʚʠʧʘʨʫʚʘʣʘʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʛʨʽʚʫ ʤôʷʪʢʠ 

ʢʦʥʪʘʢʪʥʠʤ ʩʧʦʩʦʙʦʤ, ʚʽʜʜʘʻ ʩʚʦʻ ʪʝʧʣʦ ʚʠʱʝʨʦʟʪʘʰʦʚʘʥʠʤ ʽ ʙʽʣʴʰ ʭʦʣʦʜʥʠʤ 

ʰʘʨʘʤ ʤôʷʪʢʠ, ʯʘʩʪʢʦʚʦ ʢʦʥʜʝʥʩʫʶʯʠʩʴ ʥʘ ʥʠʭ; ʮʝ  ɻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ 

ʤʦʤʝʥʪʽʚ ʤʝʭʘʥʽʟʤʫ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ ʞʘʨʦʚʥʷʭ 

(ʩʘʤʦʧʨʦʧʘʨʶʚʘʥʥʷ). 

ʇʨʠ ʟʘʢʣʶʯʥʠʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʚ ʤôʷʪʮʽ (ʤʝʟʛʽ) ʚʠʜʘʣʷʻʪʴʩʷ 

ʚʦʣʦʛʘ, ʱʦ ʚʦʣʦʜʽʻ ʪʽʻʶ ʘʙʦ ʽʥʰʦʶ ʬʦʨʤʦʶ ʟʚ'ʷʟʢʫ ʟ ʤʘʪʝʨʽʘʣʦʤ, ʘʣʝ ʥʝ ʚʽʣʴʥʘ. 

ʊʦʤʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʚʦʣʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʨʦʟʨʠʚʫ ʟʚ'ʷʟʘʥʦʾ ʚʦʣʦʛʠ ʟ ʤôʷʪʢʦʶ. 
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ʂʦʞʝʥ ʯʘʥ ʞʘʨʦʚʥʽ ʤʘʻ ʚʠʛʣʷʜ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ ʟ ʧʦʭʠʣʠʤʠ ʧʣʦʩʢʠʤʠ 

ʣʦʧʘʪʢʘʤʠ. ʊʫʨʙʽʥʥʘ ʤʽʰʘʣʢʘ ʟ ʧʨʷʤʠʤʠ ʣʦʧʘʪʢʘʤʠ ʩʪʚʦʨʶʻ ʧʦʪʽʢ ʨʽʜʠʥʠ, ʱʦ 

ʤʘʻ ʨʘʜʽʘʣʴʥʫ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʫ ʩʢʣʘʜʦʚʽ.ʅʘ ʩʪʽʥʮʽ ʘʧʘʨʘʪʫ ʮʝʡ ʧʦʪʽʢ ʛʘʣʴʤʫʻʪʴʩʷ, 

ʟʤʽʥʶʻ ʩʚʽʡ ʥʘʧʨʷʤʦʢ ʥʘ ʦʩʴʦʚʠʡ, ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ ʘʞ ʜʦ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʽ 

ʟʚʽʜʩʠ ʟʥʦʚʫ ʧʦʚʝʨʪʘʻ ʚ ʥʘʧʨʤ̫ʢʫ ʤʽʰʘʣʢʠ [119]. ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʜʥʠʱʽ ʚ ʯʘʥʽ ʞʘʨʦʚʥʽ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʨʘʻʢʪʦʨʽʶ ʽ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʟʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʽ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ 

ʞʘʨʦʚʥʽ ʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʽ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʨʝʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʦʮʽʥʶʶʪʴ ʨʫʭ ʤʘʪʝʨʽʘʣʫ 

ʽ ʪʝʧʣʦ- ʚʦʣʦʛʦʥʦʩʽʷ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʽ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚ 

ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ [120, 121, 122]. 

ɺ ʨʦʙʦʪʽ [120] ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚ 

ʙʘʛʘʪʦʯʘʥʥʽʡ ʧʘʨʦʚʽʡ ʞʘʨʦʚʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʨʦʟʤʽʨʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ, ʨʦʟʨʦʙʣʝʥʦʾ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʥʝʟʚʦʨʦʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ɸ.ɺ. ʃʠʢʦʚʠʤ. ɿʘʩʪʦʩʦʚʘʥʘ ʪʝʦʨʽʷ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʥʘ ʙʘʟʽ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʧʨʠ ʛʨʘʥʠʯʥʠʭ 

ʫʤʦʚʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʧʦʩʪʽʡʥʠʤ ʽ ʟʤʽʥʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʽ ʩʝʨʝʜʦʚʠʱʽ, ʟʤʽʥʥʽ ʧʦ 

ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤ ʟʘʢʦʥʘʤ. ʆʜʥʘʢ ʮʷ ʩʠʩʪʝʤʘ ʟ ʾʾ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʽ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ. 

ɼʣʷ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʘ ʜʠʩʢʨʝʪʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ 

ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚ ʪʦʚʩʪʦʤʫ ʰʘʨʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʘʨʥʠʭ ʰʘʨʽʚ, 

ʚ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʢʦʝʬʽʮʽʻʥʪʠ ʚʦʣʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʧʨʠʡʤʘʣʠʩʷ ʧʦʩʪʽʡʥʠʤʠ, 

ʘʣʝ ʟʤʽʥʶʚʘʣʠʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʰʘʨʫ ʚ ʰʘʨ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʧʦʪʽʢ ʧʘʨʫ, ʫʪʚʦʨʝʥʠʡ ʚ ʢʦʥʪʘʢʪʥʦʤʫ ʰʘʨʽ, ʚʽʜʜʘʻ ʩʚʦʻ ʪʝʧʣʦ 

ʚʠʱʝʨʦʟʪʘʰʦʚʘʥʠʤ, ʙʽʣʴʰ ʭʦʣʦʜʥʠʤ ʰʘʨʘʤ ʤôʷʪʢʠ, ʯʘʩʪʢʦʚʦ ʢʦʥʜʝʥʩʫʶʯʠʩʴ 

ʥʘ ʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʩʧʦʩʽʙ, ʧʦʙʫʜʦʚʠ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʦʮʽʥʶʶʪʴ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʽ ʪʝʧʣʦʥʦʩʽʷ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 
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ɺ ʨʦʙʦʪʽ [122] ʨʦʟʛʣʷʥʫʪʦ ʩʢʣʘʜʥʠʡ ʨʫʭ ʤôʷʪʢʠ ʚ ʯʘʥʽ ʞʘʨʦʚʥʽ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʪʫʨʙʽʥʥʫ ʤʽʰʘʣʢʫ ʟ ʧʦʭʠʣʠʤʠ ʣʦʧʘʪʢʘʤʠ. ɿʘʚʜʷʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʤʽʰʘʣʢʠ ʧʦʨʷʜ ʟ ʦʩʥʦʚʥʠʤ ʨʫʭʦʤ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʪʽʢ ʚʪʦʨʠʥʥʦʾ 

ʮʠʨʢʫʣʷʮʽʾ. ʆʙʠʜʚʘ ʪʠʧʠ ʨʫʭʫ ʧʦʢʘʟʘʥʽ ʩʭʝʤʘʪʠʯʥʦ ʥʘ ʨʠʩ. 2.1, ʨʠʩ. 2.2 ʽ ʨʠʩ. 

2.3. ʊʫʪ ʞʝ ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʨʦʟʢʣʘʜʘʥʥʷ ʩʫʤʘʨʥʦʾ ʰʚʠʜʢʦʩʪʽ ʤʝʟʛʠ ʚ ʯʘʥʽ 

ʞʘʨʦʚʥʽ ʟ ʤʽʰʘʣʢʦʶ ʥʘ ʾʾ ʩʢʣʘʜʦʚʽ. ɼʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʜ ʨʝʟʫʣʴʪʫʶʯʦʾ ʥʝʚʽʜʦʤʦʾ ʰʚʠʜʢʦʩʪʽ. 

ɻʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʨʽʜʠʥʠ ʚ ʘʧʘʨʘʪʽ, 

ʥʘʩʦʩʥʠʡ ʝʬʝʢʪ ʤʽʰʘʣʢʠ, ʯʘʩ ʮʠʨʢʫʣʷʮʽʾ ʽ ʯʘʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʤʦʞʫʪʴ 

ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʧʘʨʘʪʽʚ ʟ ʤʽʰʘʣʢʘʤʠ. 

ʅʘʷʚʥʽʩʪʴ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ ʚ ʞʘʨʦʚʥʽ ʧʨʠʥʮʠʧʦʚʦ ʟʤʽʥʶʻ ʬʽʟʠʢʫ 

ʧʨʦʮʝʩʫ ʪʝʧʣʦ-ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʟʛʠ ʧʦ ʛʘʨʷʯʽʡ ʧʦʚʝʨʭʥʽ ʯʘʥʽʚ ʚ ʪ.ʯ. ʧʦ 

ʣʦʧʘʩʪʷʤ ʪʫʨʙʽʥʠ ʤʽʰʘʣʦʢ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʦʙʦʪʠ [124] ʙʘʛʘʪʦʯʘʥʥʠʭ ʞʘʨʦʚʝʥʴ, ʧʦʢʘʟʘʥʦ ʩʢʣʘʜʥʠʡ ʨʫʭ 

ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʚ ʞʘʨʦʚʥʽ ʧʨʠ ʧʦʪʦʯʥʦʤʫ-ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʫʩʽ (ʨʠʩ.2.1). 

 

ʈʠʩ. 2.1. ʉʭʝʤʘ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʚ ʞʘʨʦʚʥʽ ʧʨʠ ʧʦʪʦʢʦʚʦʤʫ, 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʞʘʨʽʥʥʽ 

ʈʫʭ ʯʘʩʪʠʥʢʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ 

ʜʠʩʢʫ ʟ ʧʨʷʤʠʤʠ, ʚʝʨʪʠʢʘʣʴʥʦ ʫʢʨʽʧʣʝʥʠʤʠ ʜʦ ʥʴʦʛʦ ʣʦʧʘʪʢʘʤʠ ʨʦʟʛʣʷʥʫʪʦ ʚ 
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ʨʦʙʦʪʽ [125]. ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʮʽʻʾ ʯʘʩʪʢʠ 

ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʜʽʶ ʥʘʩʪʫʧʥʠʭ ʩʠʣ (ʨʠʩ. 2.2): 

 

 
 

ʈʠʩ. 2.2. ʉʭʝʤʘ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ ʥʘ ʯʘʩʪʢʫ ʤôʷʪʢʠ ʧʨʠ ʨʫʩʽ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʜʠʩʢʫ ʟ ʧʨʷʤʠʤʠ ʣʦʧʘʪʢʘʤʠ [94] 

 

1) ʩʠʣʠ ʚʘʛʠ mg- . ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʠʩʢʘ ʽ 

ʚʝʨʪʠʢʘʣʥɹʦʤʫ ʧʦʣʦʞʝʥʥʽ ʣʦʧʘʪʢʠ ʧʨʦʝʢʮʽʷ ʮʽʻʾ ʩʠʣʠ ʚ ʧʣʦʱʠʥʽ ʜʠʩʢʘ ʽ ʣʦʧʘʪʢʠ 

ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ; 

2) ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ 
2wmr- ;  

3) ʩʠʣʠ ʪʝʨʪʷ ʯʘʩʪʠʥʢʠ ʧʦ ʧʦʚʝʨʭʥʽ ʜʠʩʢʘ fmg- . ʊʘʢ ʷʢ ʯʘʩʪʠʥʢʘ 

ʧʝʨʝʤʽɦ ʘʻʪʴʩʷ ʚ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʚ ʧʣʦʱʠʥʽ ʣʦʧʘʪʢʠ, ʪʦ ʮʷ ʩʠʣʘ ʪʝʞ ʙʫʜʝ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ ʧʣʦʱʠʥʽ ʣʦʧʘʪʢʠ; 

4) ʩʠʣʠ ʂʦʨʽʦʣʽʩʘ. ɺʝʣʠʯʠʥʘ ʮʽʻʾ ʩʠʣʠ ʜʦʨʽʚʥʶʻ 
'2 ,mwx ʜʝ 

'x- ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ. ʅʘʧʨʷʤʦʢ ʮʽʻʾ ʩʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 
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ʥʘʧʨʷʤʢʫ ʚʽʜʥʦʩʥʦʾ ʰʚʠʜʢʦʩʪʽ 'x ʽ ʦʨʽʻʥʪʦʚʘʥʠʡ ʚ ʩʪʦʨʦʥʫ, ʟʚʦʨʦʪʥʠʡ ʥʘʧʨʷʤʢʫ 

ʦʙʝʨʪʘʥʥʷ; 

5) ʩʠʣʠ ʪʝʨʪʷ ʯʘʩʪʠʥʦʢ ʧʦ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʢʠ 
'2 .fmwx-  ʇʦʷʚʘ ʮʽʻʾ ʩʠʣʠ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʪʠʩʢʫ ʯʘʩʪʠʥʢʠ ʥʘ ʧʦʚʝʨʭʥʶ ʣʦʧʘʪʢʠ, ʱʦ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʩʠʣʠ ʂʦʨʽʦʣʽʩʘ. 

ʊʘʢ ʷʢ ʣʦʧʘʪʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʜʝʷʢʠʤ ʢʫʪʦʤ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦ 

ʚʽʜʮʝʥʪʨʦʚʫ ʩʠʣʫ 
2mrw  ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ: ʥʘ ʩʢʣʘʜʦʚʫ 

2 cosmrw y-  ʚ ʥʘʧʨʷʤʢʫ ʧʣʦʱʠʥʠ ʣʦʧʘʪʢʠ ʽ ʥʘ ʩʢʣʘʜʦʚʫ 2sin ,mrw y-  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʧʣʦʱʠʥʠ ʣʦʧʘʪʢʠ. ʆʩʪʘʥʥʷ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʫ ʩʠʣʫ ʪʝʨʪʷ 

ʚ ʧʣʦʱʠʥʽ ʪʦʨʢʘʥʥʷ ʯʘʩʪʠʥʢʠ ʟ ʧʦʚʝʨʭʥʝʶ ʣʦʧʘʪʢʠ (y-ʢʫʪ, ʫʢʣʘʜʝʥʠʡ ʤʽʞ 

ʨʘʜʽʘʣʥɹʠʤ ʥʘʧʨʷʤʢʦʤ ʽ ʥʘʧʨʷʤʢʦʤ ʣʦʧʘʪʢʠ. 

ʆʙʠʜʚʽ ʩʠʣʠ ʪʝʨʪʷ ʙʫʜʫʪʴ ʩʧʨʷʤʦʚʘʥʽ ʥʘʟʘʜ ʥʘʧʨʷʤʢʫ ʚʽʜʥʦʩʥʦʾ ʰʚʠʜʢʦʩʪʽ '.x   

ɼʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʚ ʥʘʧʨʷʤʢʫ ʣʦʧʘʪʢʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

 
" 2 2 'cos sin 2 .m mr fmg fmr fmx w y w y wx= - + -               (2.1) 

 

ɼʣʷ ʧʨʦʩʪʦʪʠ ʚʠʢʣʘʜʫ ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʯʘʩʪʠʥʢʠ ʜʦ 

ʧʦʚʝʨʭʥʽ ʜʠʩʢʘ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʢʠ ʦʜʥʘʢʦʚʠʤ. ɿ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʜʘʥʦʾ 

ʣʦʧʘʪʢʠ ʤʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ ʫʤʦʚʘ 

 

 0 0sin sin const,r ry y= =  (2.2) 

 

ʜʝ 0r - ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʯʘʩʪʢʠ ʜʦ ʮʝʥʪʨʫ ʜʠʩʢʘ; 

0y - ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ y. 

 

 0 0cos cos ..r ry x y= +  (2.3) 
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ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ (2.2) ʽ (2.3) ʚ ʨʽʚʥʷʥʥʷ (2.1), ʦʪʨʠʤʘʻʤʦ ʥʘ ʚʠʧʘʜʦʢ, 

ʢʦʣʠ ʣʦʧʘʪʢʘ ʙʫʜʝ ʥʘʭʠʣʝʥʘ ʥʘʟʘʜ 

 

 
( )" ' 2 2 0

0

cos
2 ,

cos
f r fg

y j
x wx w x w

j

-
+ - = - (2.4) 

 

ʜʝ j- ʢʫʪ ʪʝʨʪʷ. 

 

ʈʽʚʥʷʥʥʷ (2.4) ʻ ʥʝʦʜʥʦʨʽʜʥʠʤ ʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʉʪʨʫʢʪʫʨʘ ʟʘʛʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ 

ʪʝʦʨʝʤʦʶ: 

ɿʘʛʘʣʴʥʝ ʨʽʰʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʩʫʤʘ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʠʚʘʪʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ 
*x  ʽ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ x 

ʚʽʜʧʦʚʜ̔ʥʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ 

 

*x x x= + ,                                            (2.5) 

 

ɺʽʜʧʦʚʽʜʥʝ ʦʜʥʦʨʽʜʥʝ ʨʽʚʥʷʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

(2.4) ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

 

 
" ' 22 0.fx wx w x+ - =, (2.6) 

 

ɹʫʜʝʤʦ ʰʫʢʘʪʠ ʩʧʽʣʴʥʝ ʨʽʰʝʥʥʷ x ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.6) ʟ 

ʧʦʩʪʽʡʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ. ʇʨʠʚʘʪʥʽ ʨʽʰʝʥʥʷ ʰʫʢʘʻʤʦ ʫ ʚʠʛʣʷʜʽ 

 

 , ʛʜʝ const;telx l= = ,                                    (2.7) 

 

ʪʦʜʽ 
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' " 2, .t te el lx l x l= = ,                                     (2.8) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʦʪʨʠʤʘʥʽ ʚʠʨʘʟʠ ʧʦʭʽʜʥʠʭ ʚ ʨʽʚʥʷʥʥʷ (2.6), ʟʥʘʭʦʜʠʤʦ 

( )2 22 0.te fl l wl w+ - =,                                  (2.9) 

 

ʊʘʢ ʷʢ 0,tel¸  ʪʘʢʠʤ ʯʠʥʦʤ, 

 

 
2 22 0.fl wl w+ - =,                                      (2.10) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ l ʙʫʜʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʽʚʥʷʥʥʷ (2.10), ʪʦ 
tel ʙʫʜʝ 

ʨ̔h ʝʥʥʷʤ ʨʽʚʥʷʥʥʷ (2.6). ʈʽʚʥʷʥʥʷ (2.10) ʥʘʟʠʚʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ 

ʨʽʚʥʷʥʥʷʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʽʚʥʷʥʥʷ (2.6). 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ʻ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ, ʱʦ ʤʘʻ ʜʚʘ ʢʦʨʝʥʷ; 

ʧʦʟʥʘʯʠʤʦ ʾʭ ʯʝʨʝʟ 1l ʠ 2l. ʇʨʠ ʮʴʦʤʫ 

 

( )
2 2 2

2
1

2 4 4
1 ,

2

f f
f f

w w w
l w
- + +
= = + -                     (2.11) 

 

( )
2 2 2

2
2

2 4 4
1 .

2

f f
f f

w w w
l w
- - +
= = - + -                (2.12) 

 

ɿʘʛʘʣʴʥʠʡ ʽʥʪʝʛʨʘʣ ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.8) ʤʘʻ ʚʠʛʣʷʜ 

 

 1 2
1 2 .t tC e C el lx= +                                     (2.13) 

 

ʊʦʤʫ ʨʽʰʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.4) ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

 

 
( )

2

0

021
21

wj

jy
x ll fg

cos

cos
reCeC

tt
-

°
++=  ,                   (2.14) 

 



82 

ʜʝ 1C  ʪʘ 2C - ʜʦʚʽʣʴʥʽ ʧʦʩʪʽʡʥʽ. 

ʆʩʪʘʥʥʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ 

ʇʨʠ 
'0; 0.t x x= = = 

ɺʠʟʥʘʯʠʚʰʠ ʧʦʩʪʽʡʥʽ ʽ ʧʽʜʩʪʘʚʠʚʰʠ ʾʭ ʫ ʨʽʚʥʷʥʥʷ (2.14), ʦʪʨʠʤʘʻʤʦ: 

 

( )
( )1 2

2 12
2 1

cos 1
1 .

cos

t to
o

fg
r e el ly j

x l l
j l lw

è ø° è ø
= - - -é ùé ù

-ê úê ú

,      (2.15) 

 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʚ ʥʘʧʨʷʤʢʫ ʣʦʧʘʪʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ: 

 

( )
( )1 2' 1 2

2
2 1

cos
.

cos

t to
o

fg
v r e el l
x

y j ll
x

j l lw

å õ° è ø
= = - -æ öé ù

-ê úç ÷

,         (2.16) 

 

ʊʘʢ ʷʢ ʧʝʨʝʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʢʨʫʞʥʦʶ 

ʰʚʠʜʢʽʩʪʶ v ,e rw=  ʪʦ ʧʨʦʝʢʪʫʶʯʠ ʚʽʜʥʦʩʥʫ ʰʚʠʜʢʽʩʪʴ vx ʥʘ ʜʦʪʠʯʥʫ ʜʦ  

ʦʢʨʫʞʥʦʾ ʧʝʨʠʬʝʨʽʾ ʜʠʩʢʘ, ʟʥʘʡʜʝʤʦ ʰʚʠʜʢʽʩʪʴ ʨʦʟʩʽʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʚ 

ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʷʢ ʘʣʛʝʙʨʘʾʯʥʫ ʩʫʤʫ ʮʠʭ ʰʚʠʜʢʦʩʪʝʡ: 

 

 ( )
( )1 2

1

1 2
12

2 1

sin

cos
sin .

cos

e

t to
o

v v v r

fg
r e e

x

l l

y w

y j ll
y

j l lw

= ° = °

å õ° è ø
° - -æ öé ù

-ê úç ÷

 ,          (2.17) 

 

ʜʝ ɣ1 - ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ .y  

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʷʢʱʦ ʣʦʧʘʪʢʠ ʟʘʢʨʽʧʣʝʥʽ ʨʘʜʽʘʣʴʥʦ, ʪʦ 00; 0,ry= =  ʽ 

ʨʚ̔ʥʷʥʥʷ (2.17) ʧʨʠʡʤʘʻ ʚʠʛʣʜ̫ 

 

 ( )1 2

2 12
2 1

1
1 .t tfg

r e el lx l l
l lw

è ø
= = - -é ù

-ê ú
,                         (2.18) 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ ʚ ʥʘʧʨʷʤʢʫ ʧʦ ʜʦʪʠʯʥʽʡ ʙʫʜʝ 

ʜʦʨʽʚʥʚʁʘʪʠ ʧʝʨʝʥʦʩʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚ ʢʽʥʮʽ ʣʦʧʘʪʢʠ, ʪʦʙʪʦ 
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 wrvv
e
== ,                                           (2.19) 

 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʘʙʩʦʣʶʪʥʦʛʦ ʩʭʦʜʫ, ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʦʥʘ ʚʠʟʥʘʯʠʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ 
22

xvvva += . 

ʅʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʽ ʜʣʷ ʯʘʥʘ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʟ ʚʥʫʪʨʽʰʥʽʤ 

ʨʘʜʽʫʩʦʤ ʯʘʥe 0,5 ʤ. ɼʣʷ ʯʠʩʣʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʰʣʷʭʫ 

ʚʽʜ ʯʘʩʫ (2.6) ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʬʘʡʣ ʬʫʥʢʮʽʷ put 1 (a) ʟ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʮʝʩʫ a, 

ʜʝ ʘ - ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʯʘʥe ʞʘʨʦʚʥʽ. 

ʅʘ ʨʦʟʛʣʷʜ ʧʨʠʡʤʝʤʦ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʢʠ-

ʤʽʰʘʣʢʠ: 

 

                                                                                                ʊʘʙʣʠʮʷ 2.1 

ɺʘʨʽʘʥʪʠ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʥʦʞʘ ʤʽʰʘʣʢʠ ʩʝʤʽʯʘʥʥʦʾ ʞʘʨʦʚʥʽ 

ɺʘʨ 1 2 3 4 5 6 7 8 

n 21 28 35 40 50 60 70 100 

w 2,1991 2,9307 3,6652 4,1880 5,2360 6,2832 7,3304 10,4720 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʘʡʣ ʬʫʥʢʮʽʾ put1 (a) ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʪʨʠ ʛʨʘʬʽʢʘ ʨʫʭʫ 

ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʽ ʤʽʰʘʣʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʡʜʝʥʦʾ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʯʘʩʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʦʪʠ ʤʽʰʘʣʢʠ ʚʽʜ 21 ʜʦ 100 ʦʙ./ʭʚ.. (ʢʫʪʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚʽʜ 2,1991 ʜʦ 10,4720 ʨʘʜ./ʩ) ʧʨʦʪʷʛʦʤ 1 ʩ.  

ʅʘ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʚʩʽ ʢʨʠʚʽ ʟʤʘʣʴʦʚʫʶʪʴ ʧʨʠʩʢʦʨʝʥʠʡ ʨʫʭ. ʂʨʽʤ ʪʦʛʦ, 

ʢʨʠʚʘ ʰʣʷʭʫ ʧʨʠ ʯʘʩʪʦʪʽ 100 ʦʙ./ʭʚ.. ʨʽʟʢʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʠʚʦʶ 

ʧʨʠ 70 ʦʙ./ʭʚ. ʽ ʧʨʦʪʷʛʦʤ 1 ʩ. ʜʦʩʷʛʘʻ 1ʤ. ʇʨʠ ʨʘʜʽʫʩʽ ʣʦʧʘʪʽ ʤʽʰʘʣʢʠ 0,5 ʤ ʪʘʢʝ 

ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʜʦʮʽʣʴʥʦ. ʏʘʩʪʠʥʢʠ ʤôʷʪʢʠ ʥʝ ʚʩʪʠʛʘʪʠʤʫʪʴ 

ʥʘʛʨʽʚʘʪʠʩʷ. 

ʇʨʠ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʢʽʥʝʤʘʪʠʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ 

ʧʦ ʣʦʧʘʪʮʽ ʤʽʰʘʣʢʠ ʥʘ ʨʠʩ. 2.3. ʨʦʟʛʣʷʥʫʪʦ ʨʫʭ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʧʨʠ ʯʘʩʪʦʪʽ 

ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ ʚʽʜ 21 ʜʦ 70 ʦʙ./ʭʚ. ʧʨʦʪʷʛʦʤ 1 ʩʝʢʫʥʜʠ. 
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ʈʠʩ. 2.3. ɻʨʘʬʽʢ ʨʫʭʫ ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʤʽʰʘʣʢʠ 

 

ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ 21 ʦʙ./ʭʚ. ʯʘʩʪʢʠ ʤôʷʪʢʠ ʥʝ ʚʩʪʠʛʘʶʪʴ 

ʧʦʢʠʥʫʪʠ ʥʘʧʨʘʚʣʷʶʯʫ ʣʦʧʘʪʴ ʤʽʰʘʣʢʠ 0,5 ʤ, ʘ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ 70 ʦʙ./ʭʚ. 

ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ ʨʘʜʽʫʩʫ ʧʦʥʘʜ 2 ʤ. ʇʨʠʡʤʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ 

ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 28 ʜʦ 70 ʦʙ./ʭʚ. ʚ ʨʘʜʽʫʩʽ 

0,5 ʤ (ʨʠʩ. 2.4.) 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʢʨʠʚʽ ʧʨʦʡʜʝʥʦʛʦ ʰʣʷʭʫ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

(ʨʠʩ. 2.4), ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʦ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʯʘʩʪʢʠ ʤʷʪʢʽ ʢʽʥʮʷ 

ʣʦʧʘʪʽ ʨʘʜʽʫʩʦʤ 0,5 ʤ. ɼʣʷ ʯʠʩʣʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʢʠ ʤôʷʪʢʠ ʚʽʜ 

ʯʘʩʫ (2.7) ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʬʘʡʣ ʬʫʥʢʮʽʾ skor2 (a) ʟ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʦʮʝʩʫ a - 

ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʯʘʥʘ ʞʘʨʦʚʥʽ. 

ʊʘʙʣʠʮʷ 2.2 

ʊʨʠʚʘʣʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʤʽʰʘʣʢʠ ʨʘʜʽʫʩʦʤ 0.5 ʤ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, 

ʦʙ./ʭʚ. 
28 35 40 50 60 70 

ʊʨʠʚʘʣʽʩʪʴ ʨʫʭʫ, ʩ 1 0.9437 0.9000 0.8281 0.7781 0.7188 
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ʈʠʩ. 2.4. ɻʨʘʬʽʢ ʨʫʭʫ ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʤʽʰʘʣʢʠ 

 

 

ʈʠʩ. 2.5. ɻʨʘʬʽʢ ʨʫʭʫ ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʤʽʰʘʣʢʠ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʘʡʣ ʬʫʥʢʮʽʾ skor2 (a) ʙʫʚ ʩʢʣʘʜʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʥʦʞʫ ʣʦʧʘʪʢʠ ʚʽʜ ʯʘʩʪʦʪʠ ʤʽʰʘʣʢʠ. ʅʘ ʨʠʩ. 2.6. 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʪʦʯʢʠ ʤôʷʪʢʠ ʧʦ ʥʦʞʫ ʤʽʰʘʣʢʠ ʚʽʜ ʯʘʩʫ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʦʪʠ ʤʽʰʘʣʢʠ ʚʽʜ 21 ʜʦ 70 ʦʙ./ʭʚ. (ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜ 2,1991 
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ʜʦ 7,33304 ʨʘʜ./ʩ) ʧʨʦʪʷʛʦʤ 1 ʩ. ʅʘ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʚʩʽ ʢʨʠʚʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʨʠʩʢʦʨʝʥʠʡ ʨʫʭ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 0,3 ʩ ʚʩʽ ʢʨʠʚʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʟʣʠʚʘʶʪʴʩʷ ʽ ʙʣʠʟʴʢʽ ʧʨʷʤʽʡ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʩʠʣʠ ʦʧʦʨʫ ʙʣʠʟʴʢʽ 

ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʠ ʤôʷʪʢʠ. ɯ ʜʘʣʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʮʝʥʪʨʦʚʦʾ 

ʩʠʣʠ ʢʨʠʚʽ ʚʽʜʩʪʘʥʽ ʨʦʟʭʦʜʷʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʯʘʩʪʦʪʠ 40 ʦʙ./ʭʚ.  

 

 

ʈʠʩ. 2.6. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ ʤôʷʪʢʠ ʚʽʜ ʯʘʩʫ ʧʨʠ ʟʤʽʥʽ  

ʯʘʩʪʦʪʫ ʦʙʝʨʪʫ ʤʽʰʘʣʢʠ ʚʽʜ 21 ʜʦ 70 ʦʙ./ʭʚ. 

 

ʊʘʙʣʠʮʷ 2.3 

ʐʚʠʜʢʦʩʪʽ ʩʭʦʜʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʟ ʢʽʥʮʷ ʣʦʧʘʪʽ ʤʽʰʘʣʢʠ ʚʽʜ ʯʘʩʫ ʨʫʭʫ 

ʧʨʠ ʨʽʟʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, 

ʦʙ./ʭʚ 

28 35 40 50 60 70 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, 

ʨʘʜ./ʩ 

2.9307 3.6652 4.1880 5.2360 6.2832 7.3304 

ʊʨʠʚʘʣʽʩʪʴ ʨʫʭʫ, ʩ 1.0000 0.9437 0.9000 0.8281 0.7781 0.7188 

ʐʚʠʜʢʽʩʪʴ ʩʭʦʜʫ ʯʘʩʪʠʥʦʢ 

ʤôʷʪʢʠ ʟ ʢʽʥʮʷ ʣʦʧʘʪʢʠ, ʤ/ʩ 

4.5161 5.1613 5.6452 6.6129 8.0645 9.3548 
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʢʨʠʚʽ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʚʽʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʽ ʟʥʘʡʜʝʥʠʡ ʪʨʠʚʘʣʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʧʦ ʣʦʧʘʪʮʽ, ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ʚʠʟʥʘʯʝʥʘ ʰʚʠʜʢʽʩʪʴ ʩʭʦʜʫ ʯʘʩʪʠʥʦʢ ʟ ʣʦʧʘʪʢʠ ʨʘʜʽʫʩʦʤ 0,5 ʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ. 

 

ʈʠʩ. 2.7. ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʨʫʭʫ ʯʘʩʪʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʜʦʚʞʠʥʦʶ 0,5 ʤ 

ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ ʯʘʥʘ ʞʘʨʦʚʥʽ 

 

ʈʠʩ. 2.8. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʢʠ ʤôʷʪʢʠ ʧʨʠ ʩʭʦʜʞʝʥʥʽ ʟ ʣʦʧʘʪʢʠ 

ʟʘʚʜʦʚʞʢʠ 0,5 ʤ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ ʯʘʥʘ ʞʘʨʦʚʥʽ 
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ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʯʘʩʫ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ 

ʤʽʰʘʣʢʠ ʽ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʦʢ ʥʘ ʩʭʦʜʽ ʟ ʣʦʧʘʪʢʠ, ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ 

ʚʠʚʯʝʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʦʙôʻʤʽ ʯʘʥʽʚ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ ʽ ʚʠʟʥʘʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ (ʨʠʩ. 

2.7) ʽ (ʨʠʩ. 2.8).  

ʅʘ ʨʠʩ. 2.8 ʧʦʙʫʜʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʨʫʭʫ ʯʘʩʪʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ 

ʜʦʚʞʠʥʦʶ 0,5 ʤ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ ʯʘʥʘ ʞʘʨʦʚʥʽ. ɺʠʟʥʘʯʝʥʦ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʢʫʪʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚʽʜ 2 ʜʦ 8 ʨʘʜ./ʩ: 

 

0.0633 1.1738y x=- +                                  (2.20) 

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.991R = . 

ʅʘ ʨʠʩ.2.8 ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 2.3 ʟʘʣʝʞʥʽʩʪʴ ʣʽʥʽʡʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʤʝʟʛʠ ʧʨʠ ʩʭʦʜʞʝʥʥʽ ʟ ʣʦʧʘʪʢʠ ʜʦʚʞʠʥʦʶ 0,5 ʤ ʚʽʜ ʢʫʪʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ. ɺʠʟʥʘʯʝʥʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ ʮʽʻʾ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜ 2 ʜʦ 8 ʨʘʜ./ʩ: 

 

 1.1056 1.0985y x= +  (2.21) 

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.9919R = . 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʘʙʩʦʣʶʪʥʦʛʦ ʨʦʟʩʽʚʘʥʥʷ, ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʦʥʘ ʚʠʟʥʘʯʠʪʴʩʷ ʟ ʨʽʚʥʷʥʥʷ: 

 

 
22

xvvv
a

+=  (2.22) 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʰʚʠʜʢʦʩʪʽ ʩʭʦʜʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʟ ʢʽʥʮʷ 

ʣʦʧʘʪʢʠ ʯʘʥʘ ʨʘʜʽʫʩʦʤ 0,5 ʤ ʧʨʦʚʝʜʝʥʽ ʧʦʝʪʘʧʥʽ ʯʠʩʣʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ, 

ʩʢʣʘʜʦʚʠʭ ʟʘʣʝʞʥʦʩʪʽ (2.10), (2.12) ʽ (2.13), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ 2.3. 

 

2.1.2 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ  

ʧʝʨʝʪʚʦʨʝʥʴ ʧʨʠ ʩʫʰʽʥʥʽ ʤôʷʪʢʠ 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʫʰʽʥʥʷ ʽ ʧʨʦʧʘʨʶʚʘʥʥʷ ʚ 

ʜʠʩʧʝʨʩʥʦʤʫ ʧʦʨʠʩʪʦʤʫ ʰʘʨʽ ʤôʷʪʢʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʰʝʥʥʷʤ ʩʧʦʣʫʯʝʥʦʾ ʟʘʜʘʯʽ 

ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ  ʚ ʛʝʪʝʨʦʛʝʥʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʉʝʨʝʜ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʥʷ ʜʠʥʘʤʽʢʠ 

ʩʫʰʽʥʥʷ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʻ ʤʦʜʝʣʴ ɸ.ɺ. ʃʠʢʦʚʘ 

[134]. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʥʝʦʙʦʨʦʪʥʠʭ 

ʧʨʦʮʝʩʽʚ [135] ʪʘ ʤʽʩʪʠʪʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʜʚʦʭ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ï 

ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʪʘ ʤʘʩʦʧʝʨʝʥʦʩʫ ʨʽʜʢʦʾ ʬʘʟʠ ʜʣʷ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʾ ʜʠʬʫʟʽʡʥʦʛʦ 

ʤʝʭʘʥʟ̔ʤʫ ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ [134]. ʋ ʚʠʧʘʜʢʫ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ, ʚʩʝʨʝʜʠʥʽ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʚʠʥʠʢʘʻ ʛʨʘʜʽʻʥʪ ʟʘʛʘʣʴʥʦʛʦ 

ʪʠʩʢʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʤʦʣʷʨʥʠʡ ʧʝʨʝʥʦʩ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ (ʧʘʨʠ ʽ ʧʦʚʽʪʨʷ) ʧʦ ʪʠʧʫ 

ʬʽʣʴʪʨʘʮʽʾ ʯʝʨʝʟ ʧʦʨʠʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʩʠʩʪʝʤʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʥʠʤ 

ʨʽʚʥʷʥʥʷʤ ʬʽʣʴʪʨʘʮʽʾ [134]. ɸ.ɺ. ʃʠʢʦʚ ʟʘʩʪʦʩʫʚʘʚ ʜʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥʠ 

ʤʝʪʦʜʠ ʽ ʩʠʩʪʝʤʫ ʧʦʥʷʪʴ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʚʠʱʘʭ ʧʝʨʝʥʦʩʫ ʪʝʧʣʦʪʠ, ʽ ʪʠʤ 

ʩʘʤʠʤ ʟʘʢʣʘʚ ʦʩʥʦʚʠ ʟʘʛʘʣʴʥʦʾ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʧʝʨʝʥʦʩʫ, ʷʢʘ ʨʦʟʛʣʷʜʘʻ ʮʽ ʷʚʠʱʘ ʚ 

ʾʭ ʥʝʨʦʟʨʠʚʥʦʤʫ ʟʚ'ʷʟʢʫ, ʪʦʙʪʦ ʪʘʢ ʷʢ ʚʦʥʠ ʧʨʦʪʽʢʘʶʪʴ ʚ ʜʽʡʩʥʦʩʪʽ.  

ʆʜʥʘʢ ʚʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʤʦʜʝʣʝʡ ʻ ʪʝ, ʱʦ ʚʦʥʠ 

ʤʽʩʪʷʪʴ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ï ʪʝʨʤʦʛʨʘʜʽʻʥʪʥʠʡ, ʙʘʨʦʛʨʘʜʽʻʥʪʥʠʡ, 

ʚʦʣʦʛʦʧʨʦʚʽʜʥʦʩʪʽ, ʽʟʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ, ʢʨʠʪʝʨʽʶ ʬʘʟʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʜʘʥʽ ʧʨʦ ʷʢʽ ʦʪʨʠʤʘʥʽ ʜʣʷ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʦʛʦ ʢʣʘʩʫ ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʾʭ 

ʩʘʤʦʩʪʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʫ ʟʘʜʘʯʫ. ʊʘʢ ʢʨʠʪʝʨʽʡ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ eʬ (0<eʬ<1) [134], ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ ʚ ʧʦʨʘʭ ʪʽʣʘ, ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʟʤʽʥʠ 

ʚʦʣʦʛʦʚʤʽʩʪʫ ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ ʬʘʟʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʜʠʥʠ ʚ ʧʘʨʫ ʜʦ 
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ʟʘʛʘʣʴʥʦʾ ʟʤʽʥʠ ʡʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʫ ʚʦʣʦʛʠ ʽ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʆʜʥʘʢ, ʫ ʬʽʟʠʯʥʦʤʫ ʧʣʘʥʽ ʧʨʦʮʝʩʠ ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ ʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʜ̔ʠʥʠ ʤʦʞʫʪʴ ʧʨʦʪʽʢʘʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʽ ʪʘʢʠʡ 

ʧʨʠʡʦʤ ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʤʽʥʫ ʦʜʥʽʻʾ ʥʝʚʽʜʦʤʦʾ ʬʫʥʢʮʽʾ ʥʘ ʽʥʰʫ.  

ɺ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʩʫʰʽʥʥʷ ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʉ. ɺʽʪʘʢʢʝʨʘ [136], 

ʄ.ʄ. ɻʨʠʥʯʠʢʘ, ʇ.ʉ. ʂʫʮʘ, ʇ.ɺ. ɸʢʫʣʽʯʘ [137] ʩʧʦʩʦʙʠ ʟʥʘʭʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʻ ʪʘʢʦʞ ʜʦʚʦʣʽ ʥʘʙʣʠʞʝʥʠʤʠ.  

ɺ ʨʦʙʦʪʽ [130, 138, 139] ʚʠʢʣʘʜʝʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʨʘʜʽʘʮʽʡʥʘ ʪʝʦʨʽʷ 

ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ, ʱʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʄ.ɯ. ʅʽʢʽʪʝʥʢʦ, ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʬʝʥʦʤʝʥʦʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʜʠʥʘʤʽʯʥʽ ʽ ʢʽʥʝʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʯʦʚʠʥʠ. ɿʛʽʜʥʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʧʝʨʝʥʦʩ ʝʥʝʨʛʽʾ, ʷʢ ʽ ʤʘʩʠ ʨʝʯʦʚʠʥʠ 

ʘʙʦ ʧʦʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʥʦʩʽʷʤʠ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʘʙʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʯʘʩʪʠʥʢʘʤʠ ʨʝʯʦʚʠʥʠ. ʊʦʙʪʦ ʧʨʦʮʝʩʠ ʜʠʬʫʟʽʾ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ ʻ ʘʢʪʠʚʘʮʽʡʥʠʤʠ ʽ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ.  

ɺ ʨʘʤʢʘʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʨʘʜʽʘʮʽʡʥʦʾ ʪʝʦʨʽʾ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʥʠʤ 

ʦʪʨʠʤʘʥʦ ʬʦʨʤʫʣʠ: 

ï ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʬʫʟʽʾ ʨʽʜʢʦʾ ʬʘʟʠ [140], ʷʢʘ ʫ ʛʨʘʥʠʯʥʠʭ 

ʚʠʧʘʜʢʘʭ ʧʝʨʝʭʦʜʠʪʴ ʚ ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ ɸʨʨʝʥʽʫʩʘ ʜʣʷ ʪʚʝʨʜʠʭ ʪʽʣ ʽ ʫ 

ʬʦʨʤʫʣʫ ɽʡʥʰʪʝʡʥʘ ʜʣʷ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ: 
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ʜʝ Dg = const;  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ;  

Rʫ ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ;  

ɸD ï ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʤʦʣʝʢʫʣ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʜʠʬʫʟʽʡʥʠʡ ʧʝʨʝʥʦʩ; 

ï ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ [141], ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʨʝʟʫʣʴʪʫʶʯʠʡ ʧʦʪʽʢ ʤʦʣʝʢʫʣ ʨʽʜʠʥʠ ʱʦ ʚʠʧʘʨʦʚʫʶʪʴʩʷ (ʧʝʨʰʠʡ ʯʣʝʥ ʚ ʜʫʞʢʘʭ 
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ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ) ʽ ʤʦʣʝʢʫʣ ʧʘʨʠ ʱʦ ʢʦʥʜʝʥʩʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ (ʜʨʫʛʠʡ ʯʣʝʥ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ)       

                       

               ( )[ ]( ) ( )[ ]( ){ }1ʩ

1

0
11
--

=
---= cʪc RT/AexpTR/AexpI jjg

n
 ,            (2.24) 

 

ʜʝ ɔʩ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 4/*pc derg= ;  

e ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ;  

űʪ ï ʚʦʣʦʛʽʩʪʴ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʽʡ ʟʛʽʜʥʦ ʟ ʽʟʦʪʝʨʤʦʶ ʩʦʨʙʮʽʾ 

ʚʽʜʧʦʚʜ̔ʘʻ ʦʙ'ʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Uh ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ;  

n ï ʥʦʨʤʘʣʴ ʜʦ ʛʨʘʥʠʯʥʦʾ ʧʦʚʝʨʭʥʽ; 

ʊʩ ʽ űʩ ï ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʗʢʱʦ ʧʝʨʰʠʡ ʯʣʝʥ ʚ ʜʫʞʢʘʭ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʚʠʱʫʻ ʜʨʫʛʠʡ ï ʬʦʨʤʫʣʘ 

(2.24) ʚʠʨʘʞʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɺ ʟʚʦʨʦʪʥʴʦʤʫ ʚʠʧʘʜʢʫ ï 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʥʜʝʥʩʘʮʽʾ.   

ʄʦʣʝʢʫʣʷʨʥʦ-ʨʘʜʽʘʮʽʡʥʘ ʪʝʦʨʽʷ ʜʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʩʫʰʽʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʠʣʘ ʚʠʨʽʰʠʪʠ ʨʷʜ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ [142ï146].  

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʽʟʠʯʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʟʥʝʚʦʜʥʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦ 

ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ 

ʧʝʨʝʥʦʩʫ: ʝʥʝʨʛʽʾ, ʤʘʩʠ ʨʽʜʢʦʾ, ʧʘʨʦʚʦʾ ʽ ʧʦʚʽʪʨʷʥʦʾ ʬʘʟ [130].  

ɼʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʪʝʧʣʦʪʠ ʽ ʤʘʩʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʦʛʦ ʫ [142] ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʝʨʝʥʦʩʫ 

ʩʫʙʩʪʘʥʮʽʾ W (ʤʘʩʠ, ʝʥʝʨʛʽʾ, ʽʤʧʫʣʴʩʫ) ʜʣʷ ʪʽʣ, ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ: 
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ʊʫʪ JW  ï ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ ʩʫʙʩʪʘʥʮʽʾ W; 

ɯW  ï ʧʦʪʫʞʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣ ʩʫʙʩʪʘʥʮʽʾ; 

eV  ï ʚʽʜʥʦʩʥʘ ʦʙôʻʤʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʽʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʥʦʩʫ ʩʫʙʩʪʘʥʮʽʾ W. 

ɼʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʟʥʝʚʦʜʥʝʥʥʷ ʷʢʠʭ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʾʭ 

ʦʙʩʷʛʫ, ʚʝʣʠʯʠʥʘ eV = 0. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ (2.23) ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʽʜʦʤʝ ʨʽʚʥʷʥʥʷ 

ʋʤʦʚʘ.  

ɻʫʩʪʠʥʘ ʧʦʪʦʢʫ ʩʫʙʩʪʘʥʮʽʾ ʚʨʘʭʦʚʫʻ ʜʠʬʫʟʽʡʥʠʡ ʜ

WJ  ʽ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʬ

WJ  

ʤʝʭʘʥʽʟʤʠ ʧʝʨʝʥʦʩʫ: 
ʬʜ
WWW JJJ += .  

ɼʠʬʫʟʽʡʥʠʡ (ʤʦʣʝʢʫʣʷʨʥʠʡ) ʧʦʪʽʢ ʩʫʙʩʪʘʥʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʜʽʻʥʪʦʤ ʾʾ 

ʧʦʪʝʥʮʽʘʣʫ ʧʝʨʝʥʦʩʫ.  ʇʦʪʝʥʮʽʘʣʘʤʠ ʧʝʨʝʥʦʩʫ ʤʘʩʠ ʢʦʤʧʦʥʝʥʪʫ y ʟʚ'ʷʟʘʥʦʾ 

ʨʝʯʦʚʠʥʠ (ʨʽʜʠʥʠ y = ʞ, ʧʘʨʠ y = ʧ, ʧʦʚʽʪʨʷ y = ʚ) ʻ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Uy 

ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʊ: )(ʜ ʊUDJ TÐd+Ð-= yyyy
, ʜʝ Dy ï

ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʢʦʤʧʦʥʝʥʪʘ y, T

ydï ʚʽʜʥʦʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʤʦʜʠʬʫʟʽʾ 

ʢʦʤʧʦʥʝʥʪʘ y. ʄʦʣʝʢʫʣʷʨʥʠʡ ʧʝʨʝʥʦʩ ʝʥʝʨʛʽʾ ʫ ʚʦʣʦʛʦʤʫ ʤʘʪʝʨʽʘʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʦʪʠ ʽ ʟʘ ʨʘʭʫʥʦʢ ʤʘʩʦʧʝʨʝʥʦʩʫ: ä
y

yy+Ðl-= ʜʜ JhTJ , 

ʜʝ yh  ï ʧʠʪʦʤʘ ʝʥʪʘʣʴʧʽʷ ʢʦʤʧʦʥʝʥʪʘ y. 

ʂʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʨʽʜʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ (2.23) [6]. ʂʦʝʬʽʮʽʻʥʪ 

ʜʠʬʫʟʽʾ ʧʘʨʠ ʚ ʧʦʚʽʪʨʽ Dʧ  

                                             D=
m2

ʤʦʣ

2/3

Pd

KT
,                                               (2.26) 

ɼʝ Kï const;  

dʤʦʣ ï ʜʽʘʤʝʪʨ  ʤʦʣʝʢʫʣ, ʱʦ ʜʠʬʫʥʜʫʶʪʴ;  

ʈ ï ʪʠʩʢ ʛʘʟʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʧʘʨʠ ʚ ʧʦʚʽʪʨʽ ʧʨʠ ʊ = 273 ʂ ʽ ʈ = 

100 ʢʇʘ ʟʨʫʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

                   ʧD = ʚD  = 
ʛ

2/3

ʧ

P

Tg
,     ʜʝ   ʧg= 0,49Ŀ10

ï3 ʤ2/ʩ.                   (2.27) 
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ɻʫʩʪʠʥʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ (ʢʦʥʚʝʢʪʠʚʥʠʭ) ʧʦʪʦʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʟʚ'ʷʟʘʥʦʾ 

ʨʝʯʦʚʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: ʬ

p
J = Uʨwʨ , 

ʬ
ʧJ = Uʧwʛ , 

ʬ

ʧʦʚ.
J = Uʧʦʚ.wʛ,  

ʜʝ ʚʝʣʠʯʠʥʠ wʨ ʽ wʛ  ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʝʢʪʦʨʥʽ ʩʫʤʠ ʰʚʠʜʢʦʩʪʝʡ: ʣʽʥʽʡʥʦʾ 

ʰʚʠʜʢʦʩʪʽ wl ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʚʽʜʥʦʩʥʦ ʢʦʨʧʫʩʫ ʘʧʘʨʘʪʘ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʨʫʭʫ ʨʽʜʠʥʥʦʾ wʨ ʘʙʦ ʛʘʟʦʚʦʾ wʛ ʬʘʟ. ʐʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ 

ʨʫʭʫ ʢʦʤʧʦʥʝʥʪʽʚ ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ ɼʘʨʩʽ   

 

                         yw =
y

y

y

h
P

KK
o
Ð-  ,  y = ʨ, ʛ.                               (2.28)  

ʊʫʪ ʂʦ ï ʟʘʛʘʣʴʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ;  

ʂy ï ʚʽʜʥʦʩʥʘ ʧʨʦʥʠʢʥʽʩʪʴ,  

hy ï ʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚ'ʷʟʢʦʩʪʽ,  

yÐP ï ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʬʘʟʠ  y. 

 

ʈʫʭ ʯʘʩʪʠʥʦʢ ʚ ʘʧʘʨʘʪʽ ʻ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ 

ʚ ʯʘʩʽ ʷʢ ʧʦ ʚʝʣʠʯʠʥʽ, ʪʘʢ ʽ ʟʘ ʥʘʧʨʷʤʢʦʤ. ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ 

ʤʘʪʝʨʽʘʣʫ ʚ ʯʘʥʘʭ ʞʘʨʦʚʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ʤʽʰʘʣʢʠ ʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʾʾ ʦʙʝʨʪʘʥʥʷ, ʜʦʚʞʠʥʠ ʣʦʧʘʪʢʠ ʤʽʰʘʣʢʠ ʪʘ ʤʘʩʠ ʨʫʭʦʤʦʾ 

ʯʘʩʪʠʥʢʠ. ɺʨʘʭʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʰʚʠʜʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʥʦ ʢʦʨʧʫʩʫ ʯʘʥʽʚ ʚ 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʪʦʚʱʠʥʠ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʤʽʰʘʣʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʦʟʥʦʩʪʽ 

ʰʘʨʫ. ʑʦʙ ʩʢʦʨʠʩʪʘʪʠʩʴ ʬʦʨʤʫʣʦʶ (2.28) ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʟʥʘʯʝʥʥʷ ʪʠʩʢʽʚ 

ʨʽʜʠʥʠ Pʨ ʽ ʛʘʟʫ Pʛ ʚ ʧʦʨʘʭ ʪʽʣʘ. ʋ [142] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʠʡ ʧʽʜʭʽʜ 

ʚʠʟʥʘʯʝʥʥʷ Pʨ ʽ Pʛ. ʊʠʩʢ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʩʫʤʦʶ ʧʘʨʮʽʘʣʴʥʠʭ 

ʪʠʩʢʽʚ ʧʘʨʠ Pʧ ʽ ʧʦʚʽʪʨʷ Pʧʦʚ.: Pʛ=Pʧ+Pʧʦʚ.. ɿ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʚ 

ʧʦʧʝʨʝʜʥʽʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚʽʜʦʤʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ Uʨ,  Uʧ , Uʧʦʚ. ʽ T. ʆʙ'ʻʤʥʽ 

ʯʘʩʪʢʠ ʚʦʣʦʛʦʾ ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ ï çʩʢʝʣʝʪʘè Yʪ, ʨʽʜʢʦʾ Yʞ ʽ ʛʘʟʦʚʦʾ Yʛ ʬʘʟ ï 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚʠʨʘʟʘʤʠ: Yʪ = 1 ï ʇ, Yʨ = Uʨ/rʨ ʪʘ Yʛ = 1 ï Yʪ ï Yʨ. ʊʫʪ ʇ ï 

ʧʦʨʠʩʪʽʩʪʴ ʪʽʣʘ, rʨ ï ʛʫʩʪʠʥʘ ʨʽʜʢʦʾ ʬʘʟʠ. ɼʘʣʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʨʮʽʘʣʴʥʽ ʛʫʩʪʠʥʠ 
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ʧʘʨʠ rʧ=Uʧ/Yʛ ʽ ʧʦʚʽʪʨʷ rʧʦʚ.=Uʧʦʚ./Yʛ  ʚ ʪʽʣʽ, ʘ ʧʦʪʽʤ ʟ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʜʣʷ 

ʨʦʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ ʨʦʟʨʘʭʦʚʫʁ ʪʴʩʷ ʧʘʨʮʽʘʣʴʥʽ ʪʠʩʢʠ: Pʧ=rʧRʫT/mʧ ʽ 

Pʧʦʚ.=rʧʦʚ.RʫT/mʧʦʚ..  

ʊʠʩʢ ʨʽʜʢʦʾ ʬʘʟʠ ʚ ʢʘʧʽʣʷʨʘʭ ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʪʠʩʢʫ 

ʛʘʟʦʚʦʾ ʬʘʟʠ ʥʘ ʚʝʣʠʯʠʥʫ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʩʢʫ Pʢ, ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʩʠʣʘʤʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʨʽʜʠʥʠ: Pʨ=Pʛ+Pʢ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʩʢʫ ʚ 

ʨʦʙʦʪʽ [142] ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʬʦʨʤʫʣʘ, ʟʛʽʜʥʦ ʷʢʦʾ Pʢ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʽʡ 

ʢʘʧʽʣʷʨʥʠʡ ʪʠʩʢ ʨʽʜʠʥʠ ʚ ʧʦʨʘʭ ʦʜʠʥʠʯʥʦʛʦ ʦʙôʻʤʫ ʫ ʟʘʜʘʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʨʘʜʽʫʩʽʚ ʧʦʨ:  

 

   
*

)(2
)()(/)(

)(
)(2

max

min

max

min

ʢ
r

T
drrFrdrrF

r

r
TP

r

r

r

r

s
=q

q
s= ññ ,     rmin <r*< r max ,      (2.29) 

 

ʊʫʪ q(r) ï ʦʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʢʘʧʽʣʷʨʫ, ʷʢʫ ʟʘʡʤʘʻ ʨʽʜʠʥʘ; 

F(r) ï ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʧʦʨ ʧʦ ʨʦʟʤʽʨʘʭ; 

)(Ts ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ; 

r* ï ʭʘʨʘʢʪʝʨʥʠʡ ʧʘʨʘʤʝʪʨ ʜʠʩʧʝʨʩʥʦʩʪʽ ʨʦʟʤʽʨʫ ʧʦʨ;  

rmin  ʽ  rmax ï ʤʽʥʽʤʘʣʴʥʠʡ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʘʜʽʫʩʠ ʧʦʨ ʦʜʠʥʠʯʥʦʛʦ ʦʙ'ʻʤʫ 

ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ.  

 

ɼʠʬʝʨʝʥʮʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʧʦʨ ʧʦ ʨʦʟʤʽʨʘʭ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟ ʚʠʨʘʟʫ ʜʣʷ ʧʦʨʠʩʪʦʩʪʽ ñ=
max

min

)(ʇ

r

r

drrF . ɿ ʮʽʻʾ ʬʫʥʢʮʽʾ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨ r* . 

ʆʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʨʽʜʠʥʠ ),( trq  ʚ ʢʘʧʽʣʷʨʽ ʨʘʜʽʫʩʘ r  ʫ ʤʦʤʝʥʪ ʯʘʩʫ t  

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ ( )2/11),( rtr d--=q , ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ ʢʘʧʽʣʷʨʘ, ʟʘʡʥʷʪʦʛʦ ʨʽʜʠʥʦʶ, ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʡʦʛʦ ʧʝʨʝʪʠʥʫ 

[141]. ʊʦʚʱʠʥʘ ʰʘʨʫ ʢʦʥʜʝʥʩʘʪʫ ŭ ʥʘ ʩʪʽʥʢʘʭ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʠʭ ʢʘʧʽʣʷʨʽʚ 

ʚʠʟʥʘʯʘ̒ ʪʴʩʷ ʬʦʨʤʫʣʦʶ [141]: 
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                                             )(* jdd --= 11 .                                        (2.30) 

 

ʊʫʪ d*ï ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʘʢʪʠʚʽʟʦʚʘʥʦʾ ʯʘʩʪʢʠ ʚʩʝʨʝʜʠʥʽ 

ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʪʽʣʘ, d*=ɸ/(ɝ n), ɸ ï ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ, ɝ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ 

ʧʝʨʝʤʽʱʝʥʥʶ ʯʘʩʪʢʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʜʦ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, n  ï ʛʫʩʪʠʥʘ  

ʤʦʣʝʢʫʣ, ʱʦ ʚʠʧʘʨʦʚʫʶʪʴʩʷ, pAp
/NUn m= , NA ï ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ, ɛʨ ï ʤʦʣʷʨʥʘ ʤʘʩʘ ;  

ű ï ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʰʘʨʦʤ ʨʽʜʠʥʠ 

ʧʨʠ ʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ű=Pʧ/ʈʥ(ʊ). 

ɺ ʨʽʚʥʷʥʥʷ (2.25) ʚʭʦʜʠʪʴ ʯʣʝʥ ɯW, ʱʦ ʧʦʟʥʘʯʘʻ ʧʦʪʫʞʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ 

ʜʞʝʨʝʣ ʩʫʙʩʪʘʥʮʽʾ. ɺ ʧʨʦʮʝʩʘʭ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʬʘʟʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ ʽ ʝʥʝʨʛʽʾ, ʽ ʤʘʩʠ ʨʝʯʦʚʠʥʠ.   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʽʣʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʨʘʟ (2.24). ɺʝʣʠʯʠʥʘ űʪ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʴ ʧʦ ʨʽʚʥʷʥʥʶ 

ʽʟʦʪʝʨʤʠ ʜʝʩʦʨʙʮʽʾ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʙʦ ʧʦ ʬʦʨʤʫʣʽ (2.30), ʷʢʱʦ ʾʾ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: )11(** ʪj--d=dd=d , ʟʚʽʜʢʠ )2(ʪ d-d=j , ʜʝ d ï 

ʚʽʜʥʦʩʥʘ ʪʦʚʱʠʥʘ ʢʦʥʜʝʥʩʘʪʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ */dd=d  ʧʨʠ *0 d<d<  ʽ 1=d  ʧʨʠ 

*d>d . ɿ ʦʩʪʘʥʥʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʫ ʧʝʨʰʦʤʫ ʧʝʨʽʦʜʽ ʩʫʰʽʥʥʷ űʪ = 1. 

ʋ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ ʩʫʰʽʥʥʷ ʦʙ'ʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʽʜʠʥʠ ʥʘ ʛʨʘʥʠʯʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʧʨʘʛʥʝ ʜʦ ʥʫʣʷ ʽ ʚʩʷ ʨʽʜʠʥʘ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʦ ʧʦʚʝʨʭʥʽ 

ʚʠʧʘʨʦʚʫʻʪʴʩʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʫʟʜʦʚʞ 

ʢʦʦʨʜʠʥʘʪʠ ɜ ʟʨʫʯʥʦ ʟʥʘʭʦʜʠʪʠ ʟ ʨʽʚʥʷʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ 

ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙ'ʻʤʫ, ʱʦ ʧʨʠʤʠʢʘʻ ʜʦ ʛʨʘʥʠʯʥʦʾ ʧʦʚʝʨʭʥʽ  

 

                            
nhn

n
µ

µ
-

µ

µ
-=

=

)UP(KKU
DI

pp

p

pop

p

0

                                (2.31) 

 

ʇʠʪʦʤʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʢʘʧʽʣʷʨʘʭ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ [130], ʱʦ ʩʣʽʜʫʻ ʟ (2.24), ʷʢʱʦ ʟʘ ʫʤʦʚʠ ʣʦʢʘʣʴʥʦʾ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʟʛʽʜʥʦ ʜʦ ʷʢʦʾ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʽʭ ʢʦʥʪʘʢʪʫʶʯʠʭ 



96 

ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʦʜʥʘʢʦʚʘ, ʧʦʢʣʘʩʪʠ  

TtzyxTTT ===
=n

),,,(c0
: 

 

                                     ( )[ ] )(1/exp ʪ

1
j-j-g=

-
RTAI VV .                            (2.32) 

 

ʊʫʪ 4/pV erg =  ï ʦʙôʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʧʘʨʦʚʫʚʘʥʥʷ; 

ű ï ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ ʧʦʨʘʭ ʪʽʣʘ. 

 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘʩʠʯʝʥʥʷ Pʥ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʬʦʨʤʫʣʦʶ ʅʽʢʽʪʝʥʢʦ ʄ.ɯ. 

[130, 141]: 1
ʥ ]1)/[exp( --= RTATNP P , ʜʝ Nʈ = const, ʷʢʘ ʧʦʢʘʟʫʻ ʛʘʨʥʝ 

ʫʟʛʦʜʞʝʥʥʷ ʟ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ. ɺ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 0 Ò ʊ Ò 100 Üʉ, ʢʦʣʠ 

Nʈ = 0,4361Ŀ10
10ʢʛ/(ʤĿʩ2Ŀʂ0,5), ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʭʠʙʢʘ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʚʽʜ ʪʘʙʣʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ Pʥ ʩʢʣʘʜʘʻ 3,4%.  

ʆʩʪʘʥʥʽʡ ʯʣʝʥ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʩʫʙʩʪʘʥʮʽʾ (2.1) ʤʽʩʪʠʪʴ 

ʧʘʨʘʤʝʪʨ eV   ̔ ʚʨʘʭʦʚʫʻ ʫʩʘʜʢʫ ʢʦʣʦʾʜʥʦʛʦ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɺʽʜʥʦʩʥʘ ʦʙ'ʻʤʥʘ ʜʝʬʦʨʤʘʮʽʷ eV ʧʨʝʜʩʪʘʚʣʷʻ ʬʫʥʢʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʥʟʦʨʘ 

ʜʝʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʠ 1)1)(1)(1( 332211 -e+e+e+=eV . ʂʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʽʾ 

iie (ʽ = 1, 2, 3) ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʩʥʽ ʧʦʜʦʚʞʝʥʥʷ ʫʟʜʦʚʞ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢʪʦʨʘ ʟʤʽʱʝʥʥʷ iu : iiii xu µµ=e / . ɿʥʘʯʝʥʥʷ iu  ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ ʪʝʨʤʦʢʦʥʮʝʥʪʨʘʮʽʡʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʅʽʢʽʪʝʥʢʦ ʄ.ɯ. [130, 139] ʟʘ ʫʤʦʚʠ ʚʽʜʦʤʠʭ ʨʦʟʧʦʜʽʣʽʚ ʚ ʪʽʣʽ ʪʝʤʧʝʨʘʪʫʨʠ ʊ, 

ʦʙ'ʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʽʜʠʥʠ Up, ʧʘʨʦʚʦʾ ʬʘʟʠ Uʧ ̔  ʧʦʚʽʪʨʷ Uʧʦʚ, ʘ ʪʘʢʦʞ 

ʟʦʚʥʽʰʥʽʭ ʥʘʧʨʫʛ.  

ɼʣʷ ʚʠʧʘʜʢʫ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʤʘʩʦʚʠʭ ʩʠʣ ʽ ʜʠʥʘʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʜʝʬʦʨʤʘʮʽʾ, ʨʽʚʥʷʥʥʷ ʪʝʨʤʦʢʦʥʮʝʥʪʨʘʮʽʡʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ xi ( i = 1, 2, 3) ʤʘʻ ʚʠʜ 
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     (2.33) 

 

ʊʫʪ G, G1 ï ʢʦʝʬʽʮʽʻʥʪʠ ʃʷʤʝ, )]1(2/[ ʇʫ n+=EG , )]1)(21/[( ʇʇʇʫ1 n+n-n=EG ; 

ʇn  ï  ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʦʥʘ; ʫE ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ; N ï ʪʝʨʤʦʢʦʥʮʝʥʪʨʘʮʽʡʥʘ 

ʬʫʥʢʮʽʷ, ä
y

yyy w-wb+-b= )()( 00 llT TTN  [139], ʜʝ lTb  ï  ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ 

ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ xTxlT /)/( µµ=b ; ybl  ï ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʣʽʥʽʡʥʦʾ ʫʩʘʜʢʠ, 

xxl /)/( yy wµµ=b .  

ʌʫʥʢʮʽʷ N ʚʠʟʥʘʯʘʻ ʟʤʽʥʫ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʪʽʣʘ ʧʨʠ ʚʽʣʴʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ 

ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʜʠʬʫʟʽʾ, ʬʽʣʴʪʨʘʮʽʾ, ʬʘʟʦʚʦʛʦ ʪʘ 

ʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɼʣʷ ʪʽʣ ʥʘʡʧʨʦʩʪʽʰʦʾ ʛʝʦʤʝʪʨʽʾ (2.33) ʚʠʨʽʰʝʥʦ [130] 

ʘʥʘʣʽʪʠʯʥʦ. 

ʋʤʦʚʠ ʚʠʩʫʰʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʧʨʠ ʢʦʥʜʫʢʪʠʚʥʦʤʫ ʧʽʜʚʝʜʝʥʥʽ 

ʝʥʝʨʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʩʘʤʦʧʨʦʧʘʨʶʚʘʥʥʷ ʚ ʪʦʚʩʪʦʤʫ ʰʘʨʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʦʚʤʽʩʪ ʤôʷʪʢʠ ʟʤʽʥʶʶʪʴʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ ʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ 

ʚʽʟʫʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʮʽ ʟʤʽʥʠ ʤʘʡʞʝ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʩʘʜʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ, ʱʦ eV =0.  

ʈʦʟʨʘʭʫʥʢʦʚʦʶ ʦʙʣʘʩʪʶ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʚ 

ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ ʰʘʨʫ ʤôʷʪʢʠ ʚʠʩʦʪʦʶ ʅ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʞʘʨʦʚʥʽ ʨʘʜʽʫʩʘ R, ʱʦ 

ʤʘʻ ʦʜʥʫ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʥʫ, ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ʧʝʨʝʪʠʥ ʮʠʣʽʥʜʨʘ, 

ʚʝʨʭʥʴʦʶ ʛʨʘʥʠʮʝʶ ʷʢʦʛʦ ʙʫʜʝ ʧʦʚʝʨʭʥʷ  ʫ = ʅ, 0 Ò r Ò R ʢʦʥʪʘʢʪʫ ʟ 

ʧʘʨʦʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʯʘʥʫ, ʧʨʘʚʘ 0 Ò ʫ Ò ʅ, r =  R ʽ ʥʠʞʥʷ ʫ = 0, 0 Ò r Ò R 

ʛʨʘʥʠʮʽ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʛʨʽʶʯʦʶ ʧʦʚʝʨʭʥʝʶ, ʘ ʣʽʚʘ ʛʨʘʥʠʮʷ 0 Ò ʫ Ò ʅ, r =  0 ʻ 

ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʚʘʣʫ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ (ʨʠʩ. 2.9).  

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʫʤʦʚ ʬʽʟʠʯʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʚʠʩʫʰʫʚʘʥʥʷ 

ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʫ ʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʪʘ ʧʨʠʡʥʷʪʠʭ ʧʨʠʧʫʱʝʥʴ, ʨʽʚʥʷʥʥʷ 

ʧʝʨʝʥʦʩʫ ʩʫʙʩʪʘʥʮʽʾ (2.31) ʜʝʱʦ ʩʧʨʦʱʫʻʪʴʩʷ: ʯʣʝʥ, ʧʦʚôʷʟʘʥʠʡ ʟ ʫʩʘʜʢʦʶ 
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ʈʠʩʫʥʦʢ 2.9. ʈʦʟʨʘʭʫʥʢʦʚʘ ʦʙʣʘʩʪʴ. 

 

ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʦʧʫʩʪʠʪʠ; ʜʨʫʛʠʤ ʯʣʝʥʦʤ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʫ ʚʠʨʘʟʽ ʜʠʬʫʟʽʡʥʦʛʦ 

ʤʘʩʦʧʝʨʝʥʦʩʫ,  ʧʦʚôʷʟʘʥʠʤ ʟ ʪʝʨʤʦʜʠʬʫʟʽʻʶ, ʟʘʟʚʠʯʘʡ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ [130]; 

ʧʝʨʝʥʦʩ ʩʫʙʩʪʘʥʮʽʾ (ʪʝʧʣʦʪʠ ʽ ʤʘʩʠ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʚʠʩʦʪʽ ʪʘ ʫʟʜʦʚʞ ʨʘʜʽʫʩʘ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ.  

ʊʦʤʫ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʨʠ 

ʚʠʩʫʰʫʚʘʥʥʽ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

V

yr
LI

y

T

yr

T
r

rry

Tw

r

Tw

t

T
c -öö

÷

õ
ææ
ç

å

µ

µ
l

µ

µ
+ö
÷

õ
æ
ç

å

µ

µ
l

µ

µ
=ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+

µ

µ
+

µ

µ
eʬeʬ

 eʬ eʬ

eʬ

1)()(
,  (2.34) 

 

          V

yr I
y

U
D

yr

U
rD

rry

Uw

r

Uw

t

U
-öö
÷

õ
ææ
ç

å

µ

µ

µ

µ
+ö
÷

õ
æ
ç

å

µ

µ

µ

µ
=

µ

µ
+

µ

µ
+

µ

µ ʞ
ʞ

ʞ
ʞ

ʞʞ ʞʞ ʞ 1)()(
,   (2.35) 

 

             V

yr I
y

U
D

yr

U
rD

rry

Uw

r

Uw

t

U
+öö
÷

õ
ææ
ç

å

µ

µ

µ

µ
+ö
÷

õ
æ
ç

å

µ

µ

µ

µ
=

µ

µ
+

µ

µ
+

µ

µ ʧ
ʧ

ʧ
ʧ

ʧʛ ʧʛ ʧ 1)()(
,  (2.36) 



99 

                  öö
÷

õ
ææ
ç

å

µ

µ

µ

µ
+ö
÷

õ
æ
ç

å

µ

µ

µ

µ
=

µ

µ
+

µ

µ
+

µ

µ

y

U
D

yr

U
rD

rry

Uw

r

Uw

t

U yr ʚ
ʚ

ʚ
ʚ

ʚʛ ʚʛ ʚ 1)()(
.     (2.37) 

 

ʜʝ T  ï ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ; 

Uʞ , Uʧ , Uʚ ï ʦʙ'ʻʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʠʥʠ, ʧʘʨʠ ʽ ʧʦʚʽʪʨʷ ʚ ʰʘʨʽ; 

L  ï ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ;  

eʬc ï ʝʬʝʢʪʠʚʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʰʘʨʫ, ʚʚʧʧʞʞʪʪʪeʬ UcUcUccc +++Yr= ; 

ʝʬl ï ʝʬʝʢʪʠʚʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ,  

ʚʚʚʧʧʧʞʞʞʪʪʝʬ /// rl+rl+rl+Yl=l UUU ; 

 ʪYï ʦʙôʻʤʥʘ ʜʦʣʷ çʩʢʝʣʝʪʘè ʫ ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ, )1)(1( ʰʪ e-P-=Y ; 

Dy ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʢʦʤʧʦʥʝʥʪʘ y, y = ʞ, ʧ, ʚ; 

IV ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʘʩʦʦʙʤʽʥʫ ʤʽʞ ʬʘʟʘʤʠ ʚ ʜʠʩʧʝʨʩʥʦʤʫ  ʰʘʨʽ; 

 ʝʬkw ï ʝʬʝʢʪʠʚʥʘ ʰʚʠʜʢʽʩʪʴ ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʥʘʧʨʷʤʢʫ k (k = y, r), 

( )[ ] ʝʬʚʚʧʧ ʛʞʞ ʞ  ʝʬ / cUcUʩwUʩww kkk ++= . 

ɯʩʪʠʥʽ ʦʙôʻʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ Uʞ,̔ Uʧ,̔ Uʚ ̔ʢʦʤʧʦʥʝʥʪʽʚ ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ ʚ 

ʤʘʪʝʨʽʘʣʽ (ʤôʷʪʮʽ) ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʦʙôʻʤʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ ʜʠʩʧʝʨʩʥʦʤʫ 

ʰʘʨʽ ʥʘʩʪʫʧʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

 

)1( ʰʞʞi e-=UU , ʰʧʧʰʛʧʧi )( er+=e+Yr= UU , ʰʚʚʰʛʚʚi )( er+=e+Yr= UU .(2.38) 

 

ɺʦʣʦʛʦʚʤʽʩʪ ʤôʷʪʢʠ W ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʯʝʨʝʟ ʟʥʘʯʝʥʥʷ ʷʢ ʽʩʪʠʥʥʦʾ 

ʦʙôʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ ʚ ʤʘʪʝʨʽʘʣʽ ʞʽU , ʪʘʢ ʽ ʦʙôʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʽʜʠʥʠ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ ʞU : 
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ɼʣʷ ʩʠʩʪʝʤʠ (2.34) ï (2.37) ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʫʤʦʚʠ ʦʜʥʦʟʥʘʯʥʦʩʪʽ. 
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ʇʦʯʘʪʢʦʚʽ ʫʤʦʚʠ. ʇʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʦʮʝʩʫ ʚʠʩʫʰʫʚʘʥʥʷ ʫ 

ʜʨʫʛʦʤʫ ʯʘʥʽ ʞʘʨʦʚʥʽ ʙʫʜʫʪʴ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʙôʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, 

ʷʢʽ ʤôʷʪʢʘ ʥʘʙʫʚʘʻ ʧʽʩʣʷ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʫ ʧʝʨʰʦʤʫ ʯʘʥʽ. ʂʽʥʮʝʚʝ 

ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʯʘʥʫ ʙʫʜʫʪʴ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʪʨʝʪʴʦʤʫ ʯʘʥʽ ʽ ʪ.ʜ.  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʫ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ r, y 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 

 

ʊ(r,y,0) = ʊ0(r,y); Uʨ(r,y,0) = Uʨ0(r,y); Uʧ(r,y,0) = Uʧ0(r,y); Uʚ(r,y,0) = Uʚ0(r,y), (2.40) 

 

ʇʨʠ ʧʝʨʝʩʠʧʘʥʥʽ ʚʦʣʦʛʦʾ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʯʘʥʫ ʚ ʯʘʥ ʤʦʞʥʘ ʧʦʢʣʘʩʪʠ, 

ʱʦ ʚ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʚʠʩʫʰʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʚʠʨʽʚʥʶʶʪʴʩʷ ʽ ʜʦʨʽʚʥʶʶʪʴ 

ʩʝʨʝʜʥʽʤ ʦʙôʻʤʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʷʢʽ ʤôʷʪʢʘ ʜʦʩʷʛʣʘ ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʝʪʘʧʫ ʦʙʨʦʙʢʠ. ʊʠʩʢ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ ʧʦʨʘʭ ʰʘʨʫ ʜʦʨʽʚʥʶʻ ʪʠʩʢʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʈʩ. 

ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʟʘʜʘʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʛʨʘʥʠʮʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 2.9). ʅʘ ʧʦʚʝʨʭʥʽ ʫ = ʅ, 0 Ò r Ò R ʢʦʥʪʘʢʪʫ ʤôʷʪʢʠ ʟ 

ʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʯʘʥʫ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫʤʦʚʠ ʪʨʝʪʴʦʛʦ ʨʦʜʫ:  
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ɯ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.24), 

ʢʦʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʫ = ʅ ʚʝʣʠʯʠʥʘ ʦʙôʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʠʥʠ ʚʠʱʘ ʟʘ 

ʨʽʚʥʦʚʘʞʥʝ ʟʥʘʯʝʥʥʷ (ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʩʫʰʽʥʥʷ), ʽ ʟʘ ʚʠʨʘʟʦʤ (2.31), ʢʦʣʠ ʚʦʥʘ 

ʜʦʩʷʛʣʘ ʨʽʚʥʦʚʘʞʥʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʦʪʦʯʫʶʯʦʛʦ ʧʘʨʦʛʘʟʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʥʘʯʝʥʥʷ (ʜʨʫʛʠʡ ʧʝʨʽʦʜ ʩʫʰʽʥʥʷ). ʋʤʦʚʘ ʤʘʩʦʦʙʤʽʥʫ ʤʽʞ ʧʘʨʦʚʦʶ 

ʬʘʟʦʶ ʚʩʝʨʝʜʠʥʽ ʧʦʨʠʩʪʦʛʦ ʪʽʣʘ ʽ ʥʘʚʢʦʣʠʰʥʽʤ ʧʘʨʦʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (2.43) 

ʧʨʝʜʩʪʘʚʣʷʻ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʤʘʩʠ ʧʘʨʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʨʘʟ (2.43) ʟʘʜʦʚʽʣʴʥʷʻ ʫʤʦʚʘʤ ʚʭʦʜʞʝʥʥʷ ʧʦʨʠʩʪʦʛʦ ʰʘʨʫ ʚ 

ʩʪʘʥ ʨʽʚʥʦʚʘʛʠ: ʧʨʠ ¤­t , ʛʫʩʪʠʥʘ ʧʘʨʠ ʚ ʧʦʨʘʭ ʤʘʪʝʨʽʘʣʫ ʜʦʨʽʚʥʶʻ ʛʫʩʪʠʥʽ 

ʧʘʨʠ ʚ ʦʪʦʯʫʯʁʦʤʫ ʩʝʨʝʜʦʚʠʱʽ cʧ,ʧ r=r , ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʥʘ ʛʨʘʥʠʮʽ ʜʦʨʽʚʥʶʻ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʊT
Hy
=

=
 ʪʘ 0// =µµ=µµ yTyU . 

ʆʙ'ʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʚʽʪʨʷʥʦʾ ʬʘʟʠ ʥʘ ʛʨʘʥʠʮʽ ʫ = ʅ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʫʤʦʚʠ, ʱʦ ʪʠʩʢ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʫ ʪʦʯʢʘʭ ʪʽʣʘ ʙʽʣʷ ʮʽʻʾ ʧʦʚʝʨʭʥʽ ʜʦʨʽʚʥʶʻ 

ʪʠʩʢʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ:  ʚʩʧʩʩʚʧʛ PPPPʈP
HyHyHy

+==+=
===

.  

ʅʘ ʛʨʘʥʠʮʽ 0 Ò ʫ Ò ʅ, r =  0 ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 2.9) ʟʘʜʘʶʪʴʩʷ 

ʫʤʦʚʠ ʩʠʤʝʪʨʽʾ ʧʦʣʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʙ'ʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʰʚʠʜʢʦʩʪʝʡ ʬʘʟ  
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ʅʘ ʧʨʘʚʽʡ ʽ ʥʠʞʥʽʡ ʛʨʘʥʠʮʷʭ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ ʜʦ ʤôʷʪʢʠ ʧʽʜʚʦʜʠʪʴʩʷ 

ʢʦʥʜʫʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʝʧʣʦʦʙʤʽʥ, 

ʘ ʤʘʩʦʧʝʨʝʥʦʩ ʨʽʜʠʥʠ, ʧʘʨʠ ʽ ʧʦʚʽʪʨʷ ʚʽʜʩʫʪʥʽ. ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʧʦʚʝʨʭʥʽ 

0 Ò ʫ Ò ʅ, r =  R ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ 
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ʽ ʘʥʘʣʦʛʽʯʥʦ ʜʣʷ ʧʦʚʝʨʭʥʽ ʫ =0, 0 Ò r Ò R:  
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ʜʝ ɚʩʪ ï ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʝʪʘʣʫ ʩʪʽʥʢʠ; ŭʩʪ ï ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ; æʊ ï ʨʽʟʥʠʮʷ 

ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʩʪʽʥʢʦʶ ʽ ʤôʷʪʢʦʶ ʚʥʘʩʣʽʜʦʢ ʛʘʟʦʚʠʭ ʧʨʦʰʘʨʢʽʚ, ʱʦ 

ʫʪʚʦʨʶʁ ʪʴʩʷ ʧʨʠ ʨʫʩʽ ʚʦʣʦʛʦʛʦ ʰʘʨʫ,  ʧʨ

ʧʨʛ 

ʧʨ
qT µ

l

d
=D , ŭʧʨ ï ʪʦʚʱʠʥʘ ʧʨʦʰʘʨʢʫ,  

ɚʛ ʧʨ ï ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ ʧʨʦʰʘʨʢʫ; ʧʨq  ï ʛʫʩʪʠʥʘ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʯʝʨʝʟ ʧʨʦʰʘʨʦʢ. ʉʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ (2.34) ï (2.37) ʧʨʠ 

ʟʘʜʘʥʠʭ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚʘʭ (2.41) ï (2.47) ʻ ʽʩʪʦʪʥʦ ʥʝʣʽʥʽʡʥʦʶ, ʨʽʰʝʥʥʷ ʷʢʦʾ 

ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʠʤ ʰʣʷʭʦʤ ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʠʩʣʦʚʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ.  

 

2.1.3 ʈʦʟʨʦʙʢʘ ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʧʨʠ ʩʫʰʮʽ ʤôʷʪʢʠ 

ʈʽʚʥʷʥʥʷ (2.34) ï (2.37) ʤʽʩʪʷʪʴ ʜʠʬʫʟʽʡʥʽ ʽ ʢʦʥʚʝʢʪʠʚʥʽ ʯʣʝʥʠ. ɼʣʷ 

ʨ̔h ʝʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʨʽʚʥʷʥʴ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʷʚʥʽ ʨʽʟʥʠʮʝʚʽ 

ʩʭʝʤʠ [147-149]. ɯʭ ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʩʪʽʡʢʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʘʣʝ 

ʚʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʽʩʪʦʪʥʘ ʩʢʣʘʜʥʽʩʪʴ ʨʽʰʝʥʥʷ ʥʘʚʽʪʴ ʦʜʥʦʚʠʤʽʨʥʠʭ ʣʽʥʽʡʥʠʭ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ. ɺ [139], ʄ.ɯ. ʅʽʢʽʪʝʥʢʦʤ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʮʝʚʠʭ ʩʭʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʷʚʥʘ ʪʨʴʦʭʰʘʨʦʚʘ ʧʝʨʝʨʘʭʫʥʢʦʚʘ 

ʨʽʟʥʠʮʝʚʘ ʩʭʝʤʘ. ʄʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʢʦʤʙʽʥʫʚʘʥʥʽ ʷʚʥʠʭ ʽ ʥʝʷʚʥʠʭ ʩʭʝʤ, ʷʢʽ 

ʤʥʦʞʘʪʴʩʷ ʥʘ ʚʘʛʦʚʽ ʤʥʦʞʥʠʢʠ ʽ ʩʫʤʫʶʪʴʩʷ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʟ ʪʘʢʠʭ ʩʭʝʤ 

ʜʣʷ ʨʽʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʪʠʧʫ ʻ ʘʙʩʦʣʶʪʥʦ ʩʪʽʡʢʘ 

ʩʭʝʤʘ ʂʨʘʥʢʘ-ʅʽʢʦʣʩʦʥʘ. ʊʨʴʦʭʰʘʨʦʚʘ ʧʝʨʝʨʘʭʫʥʢʦʚʘ ʨʽʟʥʠʮʝʚʘ ʩʭʝʤʘ ʄ.ɯ. 
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ʅʽʢʽʪʝʥʢʦ ʨʦʟʨʦʙʣʝʥʘ ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʮʝʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʚ 

ʷʚʥʽʡ ʬʦʨʤʽ ʜʣʷ ʯʘʩʦʚʦʛʦ ʰʘʨʫ tn  ʪʘ ʥʝʷʚʥʦʾ ʩʭʝʤʠ ʜʣʷ ʰʘʨʽʚ tn-1 ʪʘ tn-2, ʽ 

ʧʨʦʮʝʜʫʨʠ ʨʦʟʱʝʧʣʝʥʥʷ [130, 139]. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʽʻʾ ʩʭʝʤʠ, ʘʧʨʦʢʩʠʤʘʮʽʷ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦ- ʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʚʦʤʘ ʨʽʟʥʠʮʝʚʠʤʠ ʨʽʚʥʷʥʥʷʤʠ 

 

                                              n

mx

n

m

n

m Tw
l

TT
d-=

-+1
,                                     (2.48) 

 

                            
111)1( ++-

t d+d-=qd-dq+ n

mxx

n

mx

n

m

n

mt TaTwTT ,   0>q ,          (2.49) 

ʜʝ ɗ ï ʚʘʛʦʚʠʡ ʧʘʨʘʤʝʪʨ, ɗ > 0.  

 

ʇʦʭʽʜʥʽ ʧʦ ʯʘʩʫ, ʪʘ ʧʝʨʰʘ ʽ ʜʨʫʛʘ ʧʦʭʽʜʥʽ ʧʦ ʢʦʦʨʜʠʥʘʪʽ ʚ ʨʽʟʥʠʮʝʚʦʤʫ 

ʚʠʛʣʷʜʠ ʨʦʟʧʠʩʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ  
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ʇʝʨʰʝ ʨʽʚʥʷʥʥʷ (2.48) ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʟʤʽʥʫ ʰʫʢʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 

ʯʘʩʦʚʦʤʫ ʰʘʨʽ tn+1 ʚʥʘʩʣʽʜʦʢ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʫ, ʘ ʜʨʫʛʝ (2.49) ï ʚ 

ʨʝʟʫʣʪɹʘʪʽ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʽ ʜʠʬʫʟʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ. ɿʥʘʯʝʥʥʷ 
1+n

mT  ʫ (2.49) ʩʪʘʻ 

ʚʽʜʦʤʠʤ ʟ (2.48), ʱʦ ʨʦʙʠʪʴ ʩʭʝʤʫ (2.49) ʷʚʥʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ ʧʝʨʝʥʦʩʫ ʧʦ ʷʚʥʽʡ ʪʨʴʦʭʰʘʨʦʚʽʡ 

ʧʝʨʝʨʘʭʫʥʢʦʚʽʡ ʨʽʟʥʠʮʝʚʽʡ ʩʭʝʤʽ (2.48), (2.49) ʻ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʤ, ʽ ʜʦʟʚʦʣʷʻ 

ʚʠʙʠʨʘʪʠ ʤʘʡʞʝ ʜʦʚʽʣʴʥʦ ʢʨʦʢʠ l i h ʨʽʟʥʠʮʝʚʦʾ ʩʽʪʢʠ ʷʢ ʜʣʷ ʥʝʷʚʥʦʾ ʩʭʝʤʠ, 

ʟʘʣʠʰʘʶʯʠ ʾʾ ʩʪʽʡʢʦʶ. 

ʈʽʟʥʠʮʝʚʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ (2.34) 

ï (2.37) ʧʨʠ ʟʘʜʘʥʠʭ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚʘʭ (2.41) ï (2.47) ʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʥʘ ʜʚʦʭʚʠʤʽʨʥʽʡ ʨʽʚʥʦʤʽʨʥʽʡ ʨʽʟʥʠʮʝʚʽʡ ʩʽʪʮʽ r i = ih, (i  = 0, 1,..., ɯ; h 
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= const), ʫm =mhy, (m = 0,1,..., ʄ;  hy= const),  tn = nl (n = 0,1,..., l > 0) ʟʛʽʜʥʦ 

ʚʠʙʨʘʥʦʾ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ:  

ʜʣʷ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʽʾ (2.34) 
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ʜʣʷ ʨʽʚʥʷʥʥʷ ʧʝʨʝʥʦʩʫ ʤʘʩʠ ʨʽʜʢʦʾ ʬʘʟʠ (2.35) 
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ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʟʘʧʠʩʫʶʪʴʩʷ ʨʽʟʥʠʮʝʚʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʝʨʝʥʦʩʫ ʤʘʩʠ 

ʧʘʨʠ (2.36) ʽ ʧʦʚʽʪʨʷ (2.37).  

ʋ  ʚʫʟʣʦʚʠʭ  ʪʦʯʢʘʭ  (,̔ 1)  ʥʘ  ʛʨʘʥʠʮʽ  ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ   ʫ = 0,    0 Ò 

r Ò R ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ (2.52) ʨʽʟʥʠʮʝʚʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʝʥʝʨʛʽʾ (2.34) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʰʘʨʢʫ ʪʦʚʱʠʥʦʶ ŭʧʨ  ʤʽʞ ʜʥʠʱʝʤ ʽ 

ʚʦʣʦʛʠʤ ʰʘʨʦʤ ʪʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ɚʛ ʧʨ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ 

ʥʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ 
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ʇʦʛʨʽʰʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʠʙʨʘʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʩʭʝʤ ʤʘʻ ʧʦʨʷʜʦʢ 

22

yhhl ++ .  

ʅʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ (2.53) ï (2.55): 
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ʜʝ ʧʘʨʘʤʝʪʨ ɜ ʜʣʷ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʽʾ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ eʬeʬ ʩl , ʜʣʷ ʨʽʚʥʷʥʴ 

ʧʝʨʝʥʦʩʫ ʤʘʩʠ ʨʽʜʠʥʠ, ʧʘʨʠ ʽ ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ pD , ʧD , ʧʦʚD . ʊʘʢʦʞ, ʚ 

ʨʽʚʥʷʥʥʷ ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʰʚʠʜʢʦʩʪʽ ʬʘʟ wʨk , wʛk ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ, ʘ ʚ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʽʾ ï ʝʬʝʢʪʠʚʥʫ 

ʰʚʠʜʢʽʩʪʴ ʨʝʯʦʚʠʥʠ wʝʬk  (k = r, y).  

ɺʘʛʦʚʠʡ ʧʘʨʘʤʝʪʨ ɗ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʨʦʢ ʟʘ ʯʘʩʦʤ. ʗʢ ʧʦʢʘʟʫʶʪʴ 

ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʠ, ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʽʰʝʥʥʷ, ɗ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ 

ʫ ʤʝʞʘʭ 1õ3.  

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʢʨʦʢ ʟʘ ʯʘʩʦʤ l ʜʣʷ ʩʫʤʽʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

(2.34) ï (2.37) ʯʠʩʣʦʚʠʤ ʤʝʪʦʜʦʤ ʚʠʙʠʨʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʦʢʫ lɣ ʧʦ 

(2.56) ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʨʽʚʥʷʥʴ ï ʧʝʨʝʥʦʩʫ ʝʥʝʨʛʽʾ (ɣ = ʊ), ʤʘʩʠ  ʨʽʜʠʥʠ (ɣ = ʨ),  

ʤʘʩʠ ʧʘʨʠ (ɣ =ʧ) ʪʘ ʤʘʩʠ ʧʦʚʽʪʨʷ (ɣ =ʧʦʚ) ï ʷʢ ʤʽʥʽʤʘʣʴʥʠʡ ʟ lɣ (ɣ = ʊ, ʨ, ʧ, 

ʧʦʚ). 

ʈʽʟʥʠʮʝʚʽ ʨʽʚʥʷʥʥʷ, ʱʦ ʘʧʨʦʢʩʠʤʫʶʪʴ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʠʬʫʟʽʡʥʦ-

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ (2.41) ï (2.44) ʜʣʷ ʛʨʘʥʠʯʥʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʘ 

ʣʝʞʠʪʴ ʫ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ x1 = 0, ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 
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ʋ ʧʨʦʮʝʩʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʧʨʠ ʞʘʨʽʥʥʽ ʤôʷʪʢʠ, 

ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚʝʢʪʦʨʘ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ w, ʘ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪʽʚ 

lʝʬ, Dʨ, Dʧ  ̔Dʧʦʚ  ʟʤʽʥʶʶʪʴʩʷ. ʊʦʤʫ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ (2.62) ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʝʨʝʜ 

ʢʦʞʥʠʤ ʯʘʩʦʚʠʤ ʢʨʦʢʦʤ. 

 

2.1.4 ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʅʘ ʙʘʟʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ 

ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʨʠ ʞʘʨʽʥʥʽ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ 

ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʽ ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ ʾʾ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʦʙôʻʜʥʫʻ ʧʽʜʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʫ 

ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʥʫ. ɺ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ  ʣʝʞʠʪʴ ʪʘʢʠʡ 

ʘʣʛʦʨʠʪʤ. 

ɸʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ. ʉʽʪʢʦʚʽ ʬʫʥʢʮʽʾ n
kmT , 

n

kmpU , n

km
Uʧ , 

n

kmʧʦʚU , ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʚʦʣʦʛʦʾ ʜʠʩʧʝʨʩʥʦʾ ʩʠʩʪʝʤʠ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʙʣʠʞʝʥʽ 

ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ (2.14) ï (2.17) ʧʨʠ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚʘʭ (2.21) ï (2.23) 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

1. ɿʘʜʘʶʪʴʩʷ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʨʠʨʦʜʫ ʚʦʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʦʨʠʩʪʽʩʪʴ), ʧʦʯʘʪʢʦʚʠʡ (
0

kmT , 
0

kmpU , 
0

ʧkm
U , 

0

kmʧʦʚU ) ʪʘ 

ʢʽʥʮʝʚʠʡ ʩʪʘʥʠ, ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʦʨʤʫ, ʨʦʟʤʽʨʠ ʪʘ ʧʦʨʦʟʥʽʩʪʴ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ), ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ ʪʘ ʜʠʬʫʟʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʧʘʨʘʤʝʪʨʠ 

ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʚʦʣʦʛʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʯʘʥʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ 

ʪʠʩʢ ʛʣʫʭʦʾ ʧʘʨʠ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʪʘ ʨʦʟʤʽʨʠ ʩʪʽʥʦʢ ʯʘʥʽʚ. 

2. ʆʙʯʠʩʣʶʶʪʴʩʷ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʨʘʭʫʥʢʫ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʟʤʽʥʥʠʤʠ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʽ ʪʝʧʣʦʬʽʟʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ (ɔʩ, ɔV, Ů,h W0 ʪʘ ʽʥ.). 
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3. ɺ ʧʘʤôʷʪʽ ʇɽʆʄ ʩʪʚʦʨʶʻʪʴʩʷ ʜʚʘ ʦʜʥʘʢʦʚʠʭ ʤʘʩʠʚʠ ʢʦʤʽʨʦʢ 
n

kmW  ʪʘ 1+n
kmW  

(W = T, W, Uʨ, Uʧ, Uʧʦʚ., ʈ, ʈʧ, ʈʧʦʚ., űʪ , ɟʧ, ɟʧʦʚ,) ʜʣʷ ʬʽʢʩʫʚʘʥʥʷ ʚ ʥʠʭ ʧʦʯʘʪʢʦʚʠʭ (n 

= 0) ʟʥʘʯʝʥʴ ʩʽʪʢʦʚʠʭ ʬʫʥʢʮʽʡ T0, W0, Uʨ0, Uʧ0, Uʧʦʚ0, ʈ0, ʈʧ0, ʈʧʦʚ0, ɟʧ0, ɟʧʦʚ0  ʽ 

ʧʦʪʦʯʥʠʭ (n > 0), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʯʘʩʦʚʦʤʫ ʢʨʦʮʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ ʧʽʩʣʷ ʟʘʚʜʘʥʥʷ ʢʨʦʢʽʚ ʨʽʟʥʠʮʝʚʦʾ 

ʩʽʪʢʠ.  

4. ʇʨʦʚʦʜʷʪʴʩʷ ʦʧʝʨʘʮʽʾ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʢʨʦʢʽʚ ʨʽʟʥʠʮʝʚʦʾ ʩʽʪʢʠ: 

ï ʟʘʜʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʨʦʟʤʽʨʠ;  

ï ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʟʥʠʮʝʚʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʚʠʨʘʟʫ (2.32) ʽ ʚʠʙʠʨʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʝ ʟ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʧʦ ʯʘʩʫ l0; 

ï ʩʪʚʦʨʶʻʪʴʩʷ ʮʠʢʣ ʧʦ ʧʨʦʩʪʦʨʦʚʠʤ ʢʦʦʨʜʠʥʘʪʘʤ i ʪʘ m ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʰʚʠʜʢʦʩʪʝʡ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʨʫʭʫ ʢʦʤʧʦʥʝʥʪʽʚ ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ; 

ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʯʘʩʦʚʦʛʦ ʢʨʦʢʫ lɣ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʨʫʛʦʛʦ 

ʚʠʨʘʟʫ (2.32) ʽ ʦʩʪʘʪʦʯʥʦ ʫʪʦʯʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ l ʢʨʦʢʫ ʷʢ ʤʽʥʽʤʘʣʴʥʠʡ ʟ lɣ (ɣ = 

ʊ, ʨ, ʧ, ʧʦʚ). 

5. ʆʙʯʠʩʣʶʻʪʴʩʷ ʯʘʩ tn+1 = tn + l = (n+1)l ʪʘ ʟʘʜʘʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʬʫʥʢʮʽʾ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʨʽʟʥʠʮʝʚʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʫʤʦʚ ʥʘ ʟʦʚʥʽʰʥʽʭ ʛʨʘʥʠʮʷʭ 

ʤʘʪʝʨʽʘʣʫ. 

6.  ʆʙʯʠʩʣʶʶʪʴʩʷ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʣʦʢʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʦʙôʻʤʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʤʧʦʥʝʥʪʽʚ ʟʚôʷʟʘʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʰʘʨʫ ʧʦʨʠʩʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʭʦʜʷʪʴ ʚ ʬʦʨʤʫʣʠ, ʷʢʽ ʟʘʤʠʢʘʶʪʴ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ 

(2.1), (2.2), (2.4)ï(2.10). 

7. ɿʥʘʯʝʥʥʷ 
1+n

imT , 
1+n

imʨ
U , 

1

ʧ

+n

im
U  ʪʘ 

1+n

imʧʦʚU  ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʦʢ ʰʘʨʫ 

ʦʙʨʘʭʦʚʫʶʪʴʩʷ ʧʦ ʷʚʥʠʤ ʨʽʟʥʠʮʝʚʠʤ ʨʽʚʥʷʥʥʷʤ ʚʠʜʫ (2.27), (2.29) ʫ ʧʝʨʰʦʤʫ 

ʥʘʙʣʠʞʝʥʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʥʦʩʫ ʢʦʞʥʦʾ 

ʩʫʙʩʪʘʥʮʽʾ. ɿʘ ʨʽʟʥʠʮʝʚʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʚʠʜʫ (2.28), (2.30) ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʾ 

1~ +n

imT , 
1+n

imʨ
U
~

, 
1

ʧ

~ +n

im
U  ʪʘ 

1+n

imʧʦʚU
~

 ʚ ʜʨʫʛʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, ʜʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʥʠʭ ʚʧʣʠʚ 

ʜʠʬʫʟʽʡʥʦʛʦ ʽ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʥʦʩʫ.  
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8. ʆʙʨʘʭʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʥʘ ʯʘʩʦʚʦʤʫ ʢʨʦʮʽ n+1 ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ T, 

Uʨ, Uʧ, Uʧʦʚ, ʜʣʷ ʢʦʞʥʦʾ ʛʨʘʥʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʦʢʨʝʤʦ ʩʪʚʦʨʝʥʠʭ ʮʠʢʣʘʭ.  

9. ɿʥʘʡʜʝʥʽ ʥʘ ʰʘʨʽ n+1 ʟʥʘʯʝʥʥʷ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ ʩʣʫʞʘʪʴ ʚʠʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʢʨʦʢʫ ʚʟʜʦʚʞ ʢʦʦʨʜʠʥʘʪʠ z. 

10. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 
1n

ʨU +
,  1

ʧ
+nU , 1n

ʧʦʚU +  ʽ 1+nT  ʦʙʯʠʩʣʶʶʪʴʩʷ ʯʝʨʝʟ ʟʥʘʡʜʝʥʽ ʟʘ 

ʨʽʚʥʷʥʥʷʤʠ ʚʠʜʫ (2.29) ï (2.32) ʟʥʘʯʝʥʥʷ ʩʽʪʢʦʚʠʭ ʬʫʥʢʮʽʡ  
1n

ʨkmU
+

,  1

ʧ

+n
kmU  ʽ  1+n

kmT  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʪʨʘʧʝʮʽʡ. ʎʽ ʚʝʣʠʯʠʥʠ ʚ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʫ ʜʘʥʦʤʫ ʯʘʥʽ ʻ ʚʠʭʽʜʥʠʤʠ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʦʙʨʦʙʢʠ. 

ʉʪʚʦʨʝʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʽ 

ʢʽʥʝʪʠʢʫ ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʚ ʯʘʥʥʽʡ ʞʘʨʦʚʥʽ, ʦʮʽʥʶʶʯʠ ʚʧʣʠʚ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

 

2.1.5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ ʟʥʝʚʦʜʥʝʥʥʷ ʽ 

ʧʨʦʧʘʨʶʚʘʥʥʷ ʤôʷʪʢʠ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ ʨʽʰʝʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʠʥʘʤʽʢʠ ʽ ʢʽʥʝʪʠʢʠ 

ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʚ ʜʦʩʣʽʜʥʽʡ ʩʝʤʠʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʟ ʚʥʫʪʨʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ 1ʤ. ɺʠʩʦʪʘ ʰʘʨʫ ʤôʷʪʢʠ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ ʫ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ ʩʢʣʘʜʘʣʘ 

h = 0,21 ʤ. ɿ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʤʝʟʛʠ ʚ ʯʘʥʥʽʡ 

ʞʘʨʦʚʥʽ ʧʨʠ ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ, ʚʽʜʩʪʘʥʴ ʷʢʫ 

ʧʨʦʭʦʜʠʪʴ ʯʘʩʪʠʥʢʘ ʤôʷʪʢʠ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ ʟ ʯʘʩʪʦʪʦʶ 50 

ʦʙ/ʭʚ ʜʦʨʽʚʥʶʻ 1ʤ (ʨʠʩ. 2.4). ʈʫʭʘʶʯʠʩʴ ʩʧʦʯʘʪʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʫʟʜʦʚʞ 

ʣʦʧʘʪʢʠ ʤʽʰʘʣʢʠ, ʘ ʧʦʪʽʤ ʚʽʜʨʠʚʘʁ ʯʠʩʴ ʚʽʜ ʥʝʾ ʚʝʨʪʠʢʘʣʴʥʦ, ʧʘʨʘʣʝʣʴʥʦ ʙʽʯʥʽʡ 

ʩʪʽʥʮʽ ʯʘʥʘ, ʯʘʩʪʠʥʢʠ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʧʽʜʥʽʤʘʶʪʴʩʷ ʥʘ ʚʠʩʦʪʫ 0,5 ʤ, 

ʩʪʚʦʨʶʶʯʠ ʨʘʟʦʤ ʰʘʨ ʟ ʟʘʟʥʘʯʝʥʦʶ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ H (ʨʠʩ. 2.9). ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʣʷʭʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʨʦʟʥʽʩʪʴ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ  

 

                                               
H

h
-=e 1ʰ .                                          (2.61) 
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ɼʣʷ ʪʦʚʱʠʥʠ H = 0,5 ʤ ʧʦʨʦʟʥʽʩʪʴ ʰʘʨʫ ʜʦʨʽʚʥʶʻ Ů h= 0,6. ʇʣʦʱʘ ʥʘʛʨʽʚʫ 

ʤôʷʪʢʠ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʠʞʥʴʦʾ ʽ ʙʽʯʥʦʾ ʧʦʚʝʨʭʦʥʴ, ʩʢʣʘʜʘʻ 

2,355 ʤ2.  

ʇʘʨʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ, ʚʠʜʘʣʷʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʚʽʜʥʫ 

ʪʨʫʙʫ, ʧʽʜʚʝʜʝʥʫ ʜʦ ʢʦʞʥʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ. ʊʦʙʪʦ ʤʦʞʥʘ ʧʦʢʣʘʩʪʠ, ʱʦ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʚʦʣʦʛʠʤ ʰʘʨʦʤ ʚ 

ʢʦʞʥʦʤʫ ʯʘʥʽ ʙʫʜʫʪʴ ʥʝʟʤʽʥʥʠʤʠ.   

ʅʘ ʦʩʥʦʚʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʨʦʟʨʘʭʦʚʘʥʦ ʧʠʪʦʤʫ 

ʪʝʧʣʦʻʤʥʽʩʪʴ ʾʾ ʩʫʭʦʾ ʞʠʨʥʦʾ ʨʝʯʦʚʠʥʠ ʩʪ =1,915 ʢɼʞ/(ʢʛÖʂ). ʈʝʰʪʘ ʬʽʟʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤôʷʪʢʠ ʚʠʟʥʘʯʘʣʠʩʴ ʟ [147, 148]: lʪ = 0,15 ɺʪ/(ʤÖʂ); rʤ = 1025 

ʢʛ/ʤ3; ʇ=0,385. ɼʘʥʽ ʧʦ ʨʽʚʥʦʚʘʞʥʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʫ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ Wp , ʱʦ 

ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʪʽʣʘ űʪ , ʷʢʘ ʚʭʦʜʠʪʴ ʫ ʬʦʨʤʫʣʠ ʜʣʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʽ ʚ ʧʦʨʘʭ ʤʘʪʝʨʽʘʣʫ ʜʦʩʠʪʴ 

ʜʦʙʨʝ ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ Wp = 20,3ű
3ï3,2 ű2 +3,03. 

ʇʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʽ ʢʦʥʪʘʢʪʫʶʯʦʛʦ ʛʘʟʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ: ʊ0 = 83 Üʉ; W0 = 13,5 %; U0ʞ =55,4 ʢʛ/ʤ
3 ( ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʧʝʨhʦʛʦ ʟ ʚʠʨʘʟʽʚ (2.18) ʪʘ (2.19) ʧʦʯʘʪʢʦʚʘ ʽʩʪʠʥʥʘ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʨʽʜʠʥʠ ʫ ʤôʷʪʮʽ U0ʞʽ = 138,5 ʢʛ/ʤ
3); ʊʩ = 75 Üʉ; ʈʩ = 0,1 ʄʇʘ; ʈʧʩ = 0,25 ʄʇʘ;  ɸ = 

ɸD = 0,4205Ö108  ɼʞ/ʢʤʦʣʴ. ʊʨʠʚʘʣʽʩʪʴ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ 

ʜʦʩʣʽʜʥʦʾ ʞʘʨʦʚʥʽ ʦʜʥʘʢʦʚʘ ʽ ʩʢʣʘʜʘʻ 514 ʩ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʦʙʨʦʙʢʠ 60 ʭʚ, ʚ 

ʷʢʦʤʫ ʞʘʨʽʥʥʶ ʚ ʰʝʩʪʠ ʯʘʥʘʭ ʚʽʜʚʝʜʝʥʦ 54 ʭʚ.  

ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʙʘʟʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2.14) ï (2.17) ʧʨʠ ʫʤʦʚʘʭ ʦʜʥʦʟʥʘʯʥʦʩʪʽ 

(2.20) ï (2.23) ʦʭʦʧʣʶʚʘʚ ʚʝʩʴ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʤôʷʪʢʠ ʚ ʰʝʩʪʠ ʯʘʥʘʭ ʞʘʨʦʚʥʽ (ʟ 

ʜʨʫʛʦʛʦ ʧʦ ʩʴʦʤʠʡ). ɺʝʨʠʬʽʢʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʚʦʜʠʣʘʩʴ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʽ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʥʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ. ʅʘ ʨʠʩ. 2.10 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʪʨʠʤʘʥʽ ʥʘ ʙʘʟʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʨʘʬʽʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʚʤʽʩʪʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤôʷʪʢʠ ʚ 

ʧʨʦʮʝʩʽ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʤôʷʪʢʠ ʧʽʩʣʷ 
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ʢʦʞʥʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʪʘ ʾʾ ʧʦʯʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʂʨʠʚʽ ʟʤʽʥʠ ʚʦʣʦʛʦʚʤʽʩʪʫ 

ʤʘʶʪʴ ʧʝʨʽʦʜʠ ʧʦʩʪʽʡʥʦʾ ʽ ʧʘʜʘʶʯʦʾ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʦʤʫ 

ʧʨʦʭʦʜʞʝʥʥʶ ʧʨʦʮʝʩʫ. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʜʦʩʠʪʴ 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʢʦʞʥʦʤʫ ʧʝʨʝʩʠʧʘʥʥʽ ʚ ʥʘʩʪʫʧʥʠʡ ʯʘʥ, ʱʦ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʦʢ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ, ʱʦ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʟʦʥʫ ʢʦʥʪʘʢʪʫ ʟ ʛʨʽʶʯʠʤʠ ʛʣʫʭʦʶ ʧʘʨʦʶ ʧʦʚʝʨʭʥʷʤʠ ʯʘʥʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʤôʷʪʢʠ ʧʨʦʪʷʛʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʯʘʥʘʭ ʩʧʦʯʘʪʢʫ 

ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʷ ʚʦʜʠ ʟ ʰʘʨʽʚ, ʱʦ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʛʨʽʶʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʘ ʧʦʪʽʤ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʯʘʩʪʢʦʚʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʘʨʠ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʧʦʚʝʨʭʦʥʴ ʪʝʧʣʦʦʙʤʽʥʫ ʯʘʩʪʠʥʢʘʭ 

ʩʠʨʦʚʠʥʠ. ɺ ʥʘʩʪʫʧʥʠʭ ʯʘʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʽʭ ʯʘʩʪʠʥʦʢ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʽ ʧʨʦʮʝʩʫ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʨʦʧʘʨʶʚʘʥʥʷ ʤôʷʪʢʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʥʦʩʦʤ ʧʘʨʦʚʦʾ ʬʘʟʠ 

ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʰʘʨʫ ʽ ʚʠʭʽʜ ʾʾ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʠ ʮʴʦʤʫ 

ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʚʦʣʦʞʫʻʤʦʾ ʩʠʨʦʚʠʥʠ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ ʞʘʨʦʚʥʽ ʤʦʥʦʪʦʥʥʦ 

ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ.  
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ʈʠʩʫʥʦʢ 2.10. ɿʤʽʥʘ ʚ ʯʘʩʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʚʤʽʩʪʫ 

ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʦʪʨʠʤʘʥʽ ʥʘ ʙʘʟʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʣʽʥʽʾ) ʪʘ ʰʣʷʭʦʤ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ (ʪʦʯʢʠ). 
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ɺ ʧʨʦʮʝʩʽ ʧʨʦʧʘʨʶʚʘʥʥʷ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ, ʘ ʪʘʢʦʞ ʚ 

ʨʝʟʫʣʪɹʘʪʽ ʧʨʷʤʦʛʦ ʚʠʭʦʜʫ ʧʘʨʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʟ ʞʘʨʦʚʥʽ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ɿʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʤôʷʪʢʠ ʚ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʚʠʩʫʰʫʚʘʥʥʷ ʧʨʠ ʚʠʙʨʘʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʯʠʩʣʦʚʠʭ ʪʘ 

ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʩʠʪʴ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʭʠʙʢʘ 

ʚʽʜʭʠʣʝʥʥʷ ʩʢʣʘʜʘʻ 7%. ʂʽʥʮʝʚʠʡ ʚʦʣʦʛʦʚʤʽʩʪ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʯʘʥʽ ʻ ʧʦʯʘʪʢʦʚʠʤʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʯʘʥʽ. ʇʦʣʷ ʣʦʢʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʛʠ ʧʦ ʦʙôʻʤʫ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʢʦʞʥʦʛʦ ʯʘʥʫ ʧʨʠ 

ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʬʽʟʠʯʥʠʭ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʫʤʦʚʘʭ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʩʪʦʪʥʦ ʥʝʨʽʚʥʦʤʽʨʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʪʝʧʣʦ- ʽ 

ʤʘʩʦʧʝʨʝʥʦʩʫ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ ʮʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ. 

ʅʘ ʨʠʩ. 2.11 ï 2.13 ʟʦʙʨʘʞʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʨʠʚʽ ʟʤʽʥʠ ʦʙôʻʤʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ Uʞ ʧʦ ʪʦʚʱʠʥʽ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʅ  (ʨʠʩ. 2.9) ʤôʷʪʢʠ ʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʪʠʥʘʭ ʫʟʜʦʚʞ ʨʘʜʽʘʣʴʥʦʾ ʢʦʦʨʜʠʥʘʪʠ r ʢʦʞʥʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ 8 ʭʚ. ʈʦʟʛʣʷʥʫʪʦ ʩʝʨʝʜʥʽʡ ʧʝʨʝʪʠʥ r =R/2 (ʨʠʩ. 2.11) ʽ ʛʨʘʥʠʯʥʽ 

ʚʠʧʘʜʢʠ ï ʙʽʣʷ ʛʘʨʷʯʦʾ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ r = R (ʨʠʩ. 2.12) ʪʘ ʙʽʣʷ ʧʦʚʝʨʭʥʽ r = 0 

ʚʘʣʫ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ (ʨʠʩ. 2.13). ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʯʠʩʣʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʧʨʦʩʪʦʨʦʚʘ ʩʽʪʢʘ ʧʦ ʪʦʚʱʠʥʽ ʅ ʙʫʜʫʚʘʣʘʩʴ ʥʘ 8 ʢʨʦʢʽʚ, ʪʦʙʪʦ ʢʨʦʢ ʧʦ ʪʦʚʱʠʥʽ hy 

=ʅ/8. ɺʫʟʣʦʚʘ ʪʦʯʢʘ 1 ʜʣʷ ʢʦʞʥʦʛʦ ʯʘʥʫ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʝʨʭʥʽ ʫ = 0 ʢʦʥʪʘʢʪʫ 

ʤôʷʪʢʠ ʟ ʜʥʠʱʝʤ, ʘ ʪʦʯʢʘ 9 ï ʧʦʚʝʨʭʥʽ ʫ = ʅ ʢʦʥʪʘʢʪʫ ʟ ʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ 

ʷʢʝ ʧʦʪʨʘʧʣʷʻ ʧʘʨʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʞʘʨʽʥʥʽ. 

ʄʦʤʝʥʪ ʯʘʩʫ 8 ʭʚ ʚʽʜʧʦʚʽʜʘʻ ʤʘʡʞʝ ʟʘʢʽʥʯʝʥʥʶ ʧʨʦʮʝʩʫ ʚʠʩʫʰʫʚʘʥʥʷ ʤʝʟʛʠ 

ʫ ʢʦʞʥʦʤʫ ʯʘʥʽ. ʋ ʧʝʨʽʦʜʽ ʧʘʜʘʶʯʦʾ ʰʚʠʜʢʦʩʪʽ ʩʫʰʽʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʽʜʢʦʾ ʬʘʟʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʟʦʚʥʽʰʥʽʤ ʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʦʨʽʚʥʶʻ 

ʨʽʚʥʦʚʘʞʥʦʤʫ ʟʥʘʯʝʥʥʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʽʜʠʥʠ Uʨ ʫ ʚʫʟʣʦʚʠʭ 

ʪʦʯʢʘʭ 9 ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʦʚʘʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʧʨʠ ʟʘʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʊʩ ʽ ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ jʩ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʥʘʭ. ʇʨʠ ʢʦʥʪʘʢʪʽ ʤôʷʪʢʠ ʟ ʛʘʨʷʯʠʤʠ 



113 

ʜʥʠʘɦʤʠ ʯʘʥʽʚ (ʪʦʯʢʘ 1) ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʽʥʪʝʥʩʠʚʥʝ ʟʥʝʚʦʜʥʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ 

ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Uʨ ʟʥʠʞʫʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʢʘʭ. 
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ʈʠʩʫʥʦʢ 2.11. ɿʤʽʥʘ ʦʙ'ʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ Uʨ ʧʨʠ 

ʚʠʩʫʰʫʚʘʥʥʽ ʤôʷʪʢʠ ʚ ʧʝʨʝʨʽʟʽ  r =R/2,  0 Ò ʫ Ò ʅ  ʫ ʢʦʞʥʦʤʫ ʯʘʥʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 

8 ʭʚ. 

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9

ɺʫʟʣʦʚʽ ʪʦʯʢʠ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʤ'ʷʪʢʠ

ʆ
ʙ
'
ʻ
ʤ
ʥ
ʘ
 
ʢ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʽ
ʷ
 
ʨ
ʽ
ʜ
ʠ
ʥ
ʠ
,
 
ʢ
ʛ
/
ʤ

3

2 ʯʘʥ 3 ʯʘʥ

4 ʯʘʥ 5 ʯʘʥ

6 ʯʘʥ 7 ʯʘʥ

 

 

ʈʠʩʫʥʦʢ 2.12. ɿʤʽʥʘ ʦʙ'ʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ Uʨ ʧʨʠ 

ʚʠʩʫʰʫʚʘʥʥʽ ʤôʷʪʢʠ ʚ ʧʝʨʝʨʽʟʽ r =R, 0 Ò ʫ Ò ʅ ʫ ʢʦʞʥʦʤʫ ʯʘʥʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 

ʭʚ. 
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ʈʠʩʫʥʦʢ 2.13. ɿʤʽʥʘ ʦʙ'ʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ Uʨ  ʧʨʠ 

ʚʠʩʫʰʫʚʘʥʥʽ ʤôʷʪʢʠ ʚ ʧʝʨʝʨʽʟʽ r =0,  0 Ò ʫ Ò ʅ ʫ ʢʦʞʥʦʤʫ ʯʘʥʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 

ʭʚ. 

 

ʇʘʨʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʜʥʠʱ ʰʘʨʘʭ, ʜʦʩʠʪʴ ʚʽʣʴʥʦ 

ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʜʠʩʧʝʨʩʥʠʡ ʰʘʨ, ʯʘʩʪʢʦʚʦ ʢʦʥʜʝʥʩʫʶʯʠʩʴ ʪʘ ʧʽʜʚʠʱʫʶʯʠ 

ʚʦʣʦʛʦʚʤʽʩʪ, ʽ ʚʽʜʧʦʚʽʜʥʦ Uʞ ʩʝʨʝʜʥʽʭ ʧʨʦʰʘʨʢʽʚ. 

ʎʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʩʫʰʫʚʘʥʥʷ ʤôʷʪʢʠ ï ʽ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʪʠʥʘʭ (ʨʠʩ. 2.11, 2.13) ʰʘʨʫ, ʽ  ʫ ʧʝʨʝʪʠʥʽ r = R ʙʽʣʷ ʙʽʯʥʦʾ 

ʩʪʽʥʢʠ ʯʘʥʽʚ (ʨʠʩ. 2.12), ʜʝ ʟʥʝʚʦʜʥʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ.  ɺ 

ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʯʘʥʽ ʧʦʯʘʪʢʦʚʘ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʽʜʠʥʠ ʚ ʤôʷʪʮʽ 

ʥʠʞʯʘ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ï ʧʨʦʮʝʩ ʚʠʩʫʰʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʠʤ ʟʥʝʚʦʜʥʝʥʥʷʤ ʩʠʨʦʚʠʥʠ. 

ʅʘ ʨʠʩ. 2.14 ï 2.16 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʨʠʚʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʪʦʚʱʠʥʽ ʅ 

ʰʘʨʫ ʤôʷʪʢʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʪʠʭ ʞʝ ʭʘʨʘʢʪʝʨʥʠʭ ʧʝʨʝʪʠʥʘʭ 

ʫʟʜʦʚʞ ʨʘʜʽʫʩʫ ʯʘʥʽʚ ʚ ʤʦʤʝʥʪ 8 ʭʚ.    

ʋ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʪʠʥʘʭ r = 0 (ʨʠʩ. 2.15) ʽ r = R/2 (ʨʠʩ. 2.16) ʭʘʨʘʢʪʝʨ 

ʟʤ̔ʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʛʘʻʪʴʩʷ ï ʥʘʡʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ  ʤôʷʪʢʘ ʜʦʩʷʛʘʻ ʫ ʚʫʟʣʦʚʠʭ 

ʪʦʯʢʘʭ ʙʽʣʷ ʜʥʠʱʘ ʯʘʥʽʚ (1), ʚ ʩʝʨʝʜʥʽʭ ʪʦʯʢʘʭ ʰʘʨʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʢʦʚʦʾ 
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ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʤʽʪʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʤʘʶʪʴ ʤʽʩʮʝ ʥʘ ʟʦʚʥʽʰʥʽʡ ʛʨʘʥʠʮʽ ʰʘʨʽʚ ʫ = ʅ (ʪʦʯʢʠ 9). 
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ʈʠʩʫʥʦʢ 2.14. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ʤôʷʪʢʠ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʫ ʧʝʨʝʨʽʟʽ r 

=R/2, 0 Ò ʫ Ò ʅ ʢʦʞʥʦʛʦ ʯʘʥʫ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 ʭʚ. 
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ʈʠʩʫʥʦʢ 2.15. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ʤôʷʪʢʠ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʫ ʧʝʨʝʨʽʟʽ r = 

0,  0 Ò ʫ Ò ʅ ʢʦʞʥʦʛʦ ʯʘʥʫ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 ʭʚ.  
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ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʦʙʣʘʩʪʷʭ ʾʾ 

ʢʦʥʪʘʢʪʫ ʟ ʙʽʯʥʠʤʠ ʛʨʽʶʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʯʘʥʽʚ (ʨʠʩ. 2.16). ɺʦʥʘ ʧʝʨʝʚʠʱʫʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʤôʷʪʢʠ ʙʽʣʷ ʜʥʠʱ ʯʘʥʽʚ, ʦʩʢʽʣʴʢʠ ʣʦʧʘʪʢʠ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ 

ʩʪʚʦʨʶʁ ʪʴ ʤʽʞ ʚʦʣʦʛʠʤ ʰʘʨʦʤ ʽ ʜʥʠʱʝʤ ʛʘʟʦʚʠʡ ʧʨʦʰʘʨʦʢ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʡʦʛʦ 

ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʫ ʟ ʛʘʨʷʯʦʶ ʧʦʚʝʨʭʥʝʶ.  

ʊʝʨʤʽʯʥʠʡ ʦʧʽʨ ʢʦʥʪʘʢʪʫ ʤôʷʪʢʠ ʟ ʙʽʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʯʘʥʽʚ ʙʫʜʝ 

ʤʝʥh ʠʤ, ʟʘ ʨʘʭʫʥʦʢ ʮʝʥʪʨʦʙʽʞʥʦʾ ʩʠʣʠ, ʱʦ ʩʪʚʦʨʶʻ ʪʫʨʙʽʥʘ, ʪʘ ʩʧʨʷʤʦʚʫʻ 

ʯʘʩʪʠʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʙʽʣʷ ʜʥʠʱʘ ʩʘʤʝ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʜʝ ʚʦʥʠ 

ʜʦʩʷʛʘʶʪʴ ʙʯ̔ʥʦʾ ʛʨʽʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʚʟʜʦʚʞ ʷʢʦʾ ʧʦʪʽʤ ʨʫʭʘʶʪʴʩʷ ʚʚʝʨʭ. ʆʙʣʘʩʪʴ 

ʙʽʣʷ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʯʘʥʽʚ ʻ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʪʢʠ. 
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ʈʠʩʫʥʦʢ 2.16. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ʤôʷʪʢʠ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʫ ʧʝʨʝʨʽʟʽ r 

=R,  0 Ò ʫ Ò ʅ ʢʦʞʥʦʛʦ ʯʘʥʫ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 ʭʚ. 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʟʤʽʥʶʻ ʝʬʝʢʪʠʚʥʫ ʪʦʚʱʠʥʫ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʤôʷʪʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʡʦʛʦ ʟʘʛʘʣʴʥʫ ʧʦʨʦʟʥʽʩʪʴ. ɼʣʷ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʽ ʟʥʝʚʦʜʥʝʥʥʷ ʤôʷʪʢʠ ʚ 
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ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ 

ʪʦʚʱʠʥʠ ʰʘʨʫ ʅ, ʷʢʽ ʟʛʽʜʥʦ (2.31) ʚʠʟʥʘʯʘʣʠ ʧʦʨʦʟʥʽʩʪʴ Ů hʰʘʨʫ.  

ʈʦʟʛʣʷʜʘʣʠʩʴ ʚʠʧʘʜʢʠ: ʅ = 0,4 ʤ, Ůh = 0,5 (ʢʨʠʚʽ 1); ʅ = 0,5 ʤ, Ů h= 0,6 

(ʢʨʠʚʽ 2); ʅ = 0,3 ʤ, Ů h= 0,33 (ʢʨʠʚʽ 3). ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʦʥʴ ʪʝʧʣʦʦʙʤʽʥʫ 

ʯʘʥʫ ʟʘʜʘʚʘʣʘʩʴ 150 ęʉ.   
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ʈʠʩʫʥʦʢ 2.17. ɻʨʘʬʽʢʠ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʚʤʽʩʪʫ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʪʨʝʪʴʦʤʫ ʯʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ  

ʪʦʚʱʠʥʠ ʽ ʧʦʨʦʟʥʦʩʪʽ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ:  ʅ = 0,4 ʤ, Ů h= 0,5 (ʢʨʠʚʽ 1); ʅ = 0,5 ʤ, 

Ůh = 0,6 (ʢʨʠʚʽ 2); ʅ = 0,3 ʤ, Ů h= 0,33 (ʢʨʠʚʽ 3). 

 

ʅʘ ʨʠʩ. 2.17 ʟʦʙʨʘʞʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʨʠʚʽ ʟʤʽʥʠ ʚ ʯʘʩʽ ʩʝʨʝʜʥʽʭ 

ʚʦʣʦʛʦʚʤʽʩʪʫ W ʽ ʪʝʤʧʝʨʘʪʫʨʠ T ʤôʷʪʢʠ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ ʫ ʪʨʝʪʴʦʤʫ ʯʘʥʽ 

ʞʘʨʦʚʥʽ ʜʣʷ ʚʢʘʟʘʥʠʭ ʟʥʘʯʝʥʴ ʅ ̔ Ůh. ʂʨʠʚʽ ʟ ʧʦʟʥʘʯʝʥʥʷʤ 2 ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ 

ʞʝ ʫʤʦʚʘʤ ʞʘʨʽʥʥʷ, ʱʦ ʽ ʨʝʟʫʣʴʪʘʪʠ ʢʽʥʝʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩ. 2.10 ï 2.16. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʪʦʚʱʠʥʠ ʚʦʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʢʨʠʚʽ 1 ʽ 3), ʡʦʛʦ 

ʧʨʦʛʨʽʚʘʥʥʷ ʩʪʘʻ ʰʚʠʜʰʠʤ. ʆʜʥʘʢ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʨ ʫ 

ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ ʩʧʨʠʷʻ ʫʩʢʣʘʜʥʝʥʥʶ ʧʘʨʦʘʚʽʜʚʝʜʝʥʥʷ ʪʘ ʩʧʦʚʽʣʴʥʶʻ 

ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ. ɺʧʣʠʚ 
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ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʅ ̔ Ůh ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʥʘ ʟʤʽʥʫ ʩʝʨʝʜʥʽʭ 

ʚʦʣʦʛʦʚʤʽʩʪʫ W ʽ ʪʝʤʧʝʨʘʪʫʨʠ T ʤôʷʪʢʠ ʚ ʽʥh ʠʭ ʯʘʥʘʭ ʞʘʨʦʚʥʽ ʤʘʻ ʘʥʘʣʦʛʽʯʥʫ 

ʢʘʨʪʠʥʫ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʩʰʪʘʙʽʚ ʦʣʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʧʘʨʘʪʠ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʦʧʪʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ  

ʰʣʷʭʦʤ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʯʘʥʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʮʝʩ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʘʧʘʨʘʪʘʭ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʫʜʴ-ʷʢʠʭ ʨʦʟʤʽʨʽʚ, ʟʘʜʘʶʯʠ ʾʭ ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʽʟʥʠʮʝʚʦʾ ʩʽʪʢʠ.  ʅʘ 

ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʩʫ ʚʠʩʫʰʫʚʘʥʥʷ  ʤôʷʪʢʠ 

ʨʠʮʠʥʠ ʚ ʘʧʘʨʘʪʽ, ʷʢʠʡ ʤʽʩʪʠʪʴ 7 ʯʘʥʽʚ ʜʽʘʤʝʪʨʦʤ 1,58 ʤ. ɺ ʧʝʨʰʦʤʫ ʯʘʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʦʣʦʞʝʥʥʷ ʤʝʟʛʠ, ʘ ʚ ʥʘʩʪʫʧʥʠʭ ʯʘʥʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʾ 

ʧʨʦʧʘʨʶʚʘʥʥʷ ʽ ʟʥʝʚʦʜʥʝʥʥʷ. ɺʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʤôʷʪʢʠ ʧʽʩʣʷ ʟʚʦʣʦʞʝʥʥʷ ʪʘ 

ʪʦʚʱʠʥʘ ʥʝʨʫʭʦʤʦʛʦ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʧʨʠʡʤʘʣʠʩʴ ʪʘʢʠʤʠ ʞ ʷʢ ʜʣʷ ʧʦʧʝʨʝʜʥʽʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. ɺʠʩʦʪʘ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʪʫʨʙʽʥʥʦʾ ʤʽʰʘʣʢʠ 

ʧʦʢʣʘʜʘʣʘʩʴ ʅ = 0,5 ʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʨʦʟʥʦʩʪʽ ʰʘʨʫ Ůh = 0,6. ʅʘ ʨʠʩʫʥʢʫ 2.18 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʚʦʣʦʛʦʚʤʽʩʪʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤôʷʪʢʠ 

ʚ ʧʨʦʮʝʩʽ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʟʥʝʚʦʜʥʝʥʥʷ ʚ 6 ʯʘʥʘʭ.  

ʏʘʩ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʢʦʞʥʦʤʫ ʯʘʥʽ ʧʨʠʡʤʘʚʩʷ ʦʜʥʘʢʦʚʠʤ ʽ ʚʠʟʥʘʯʘʚʩʷ ʯʘʩʦʤ 

ʜʦʩʷʛʥʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʤôʷʪʢʠ W = 11,76 % ʥʘʧʨʠʢʽʥʮʽ ʦʙʨʦʙʢʠ ʫ 

ʜʨʫʛʦʤʫ ʯʘʥʽ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʽ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

ʇʦʨʽʚʥʶʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʜʘʥʠʤʠ ʥʘ ʨʠʩʫʥʢʫ 2.2, ʱʦ 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʞʘʨʦʚʥʽ ʟ ʯʘʥʘʤʠ ʨʘʜʽʫʩʦʤ 1 ʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

ʊʨʠʚʘʣʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʫ ʜʨʫʛʦʤʫ ʯʘʥʽ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ 

ʚʦʣʦʛʦʚʤʽʩʪʫ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 40 %  ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʫ ʯʘʥʘ ʥʘ 60 % ʪʘ 

ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʽʥʰʠʭ ʫʤʦʚʘʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʙʽʣʴʰʠʡ ʦʙôʻʤ ʚʦʣʦʛʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʦʚʽʣʴʥʽʰʝ ʧʨʦʛʨʽʚʘʻʪʴʩʷ: ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤôʷʪʢʠ ʧʽʩʣʷ ʜʨʫʛʦʛʦ 

ʯʘʥʫ ʜʽʘʤʝʪʨʦʤ 1 ʤ ʩʢʣʘʜʘʣʘ 88 Üʉ, ʥʘʧʨʠʢʽʥʮʽ ʧʨʦʮʝʩʫ 103 Üʉ, ʘ ʚʽʜʧʦʚʽʜʥʽ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʩʷʛʘʚ ʤʘʪʝʨʽʘʣ ʫ ʞʘʨʦʚʥʽ ʟ ʯʘʥʘʤʠ ʜʽʘʤʝʪʨʦʤ 



119 

1,58 ʤ ʜʦʨʽʚʥʶʶʪʴ 85,6 Üʉ ʪʘ 97 Üʉ. ʇʨʠ ʮʴʦʤʫ ʢʽʥʮʝʚʠʡ ʚʦʣʦʛʦʚʤʽʩʪ, ʱʦ 

ʜʦʩʷʛʣʘ ʤôʷʪʢʘ ʚ ʢʦʞʥʦʤʫ ʘʧʘʨʘʪʽ ʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ. 
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ʈʠʩʫʥʦʢ 2.18 ɿʤʽʥʘ ʚ ʯʘʩʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʚʤʽʩʪʫ 

ʤôʷʪʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʜʣʷ ʩʝʤʠ ʯʘʥʽʚ 

 

ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ 

ʟʥʝʚʦʜʥʝʥʥʷ ʚʦʣʦʛʦʾ ʧʦʨʠʩʪʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ [134] ʪʝʧʣʦʥʦʩʽʷ ʘʙʦ 

ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ.  

ʆʜʥʘʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʟʘʭʦʜʫ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʩʫʰʫʚʘʥʥʷ 

ʦʣʡ̔ʥʦʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʥʝ ʻ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ, 

ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʛʘʨʷʯʦʶ ʙʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ʯʘʥʽʚ ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʪʝʤʧʝʨʘʪʫʨʫ 115 Üʉ.  

ʅʘ ʨʠʩʫʥʢʫ 2.19 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʪʦʚʱʠʥʽ ʅ ʰʘʨʫ ʤôʷʪʢʠ 

ʚ ʤʝʞʘʭ ʙʽʯʥʦʾ ʛʨʽʶʯʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʧʨʦʧʘʨʶʚʘʥʥʷ ʽ ʟʥʝʚʦʜʥʝʥʥʷ 

(2 ʯʘʥ) ʪʘ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ (7 ʯʘʥ) ʚʠʩʫʰʫʚʘʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 12 ʭʚ. ʗʢ ʽ ʜʣʷ 

ʘʧʘʨʘʪʫ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʥʽʚ 1 ʤ (ʨʠʩ. 2.16), ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʨʦʚʠʥʠ ʚ ʮʠʭ ʪʦʯʢʘʭ 

ʧʝʨʝʚʠɦ ʫʻ ʚʠʟʥʘʯʝʥʫ ʜʣʷ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʷʢʦʾ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʪʨʘʪʠ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʣʽʾ.  
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ʈʠʩʫʥʦʢ 2.19. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʊ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʧʦ ʪʦʚʱʠʥʽ ʰʘʨʫ ʚ 

ʧʝʨʝʨʽʟʽ  r =R, 0 Ò ʫ Ò ʅ ʫ ʜʨʫʛʦʤʫ ʽ ʩʴʦʤʦʤʫ ʯʘʥʘʭ ʞʘʨʦʚʥʽ (ʜʽʘʤʝʪʨʦʤ 1,58 ʤ)  

ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʤʦʤʝʥʪ ʯʘʩʫ 12 ʭʚ. 

 

ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʫʭ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʧʽʜ ʜʽʻʶ ʪʫʨʙʽʥʥʦʾ 

ʤʽʰʘʣʢʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʚʘʚʩʷ ʥʝ ʧʨʷʤʦ, ʘ ʯʝʨʝʟ 

ʟʙʽʣʴh ʝʥʥʷ ʪʦʚʱʠʥʠ ʽ ʧʦʨʦʟʥʦʩʪʽ ʰʘʨʫ. ɭ ʧʽʜʩʪʘʚʘ ʚʚʘʞʘʪʠ, ʱʦ ʯʘʩ ʢʦʥʪʘʢʪʫ 

ʯʘʩʪʠʥʦʢ ʟ ʛʨʽʶʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʙʫʜʝ ʪʘʢʠʤ, ʱʦ ʥʝ ʜʦʟʚʦʣʠʪʴ ʾʤ ʜʦʩʷʛʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʩʠʨʦʚʠʥʠ. 

ʈʦʟʨʦʙʢʘ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʘʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʫ ʩʭʝʤʫ: 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʽʚ, ʷʢʠʤʠ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ (ʬʽʟʠʯʥʝ 

ʘʙʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ); ʘʧʨʦʙʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ; 

ʫʪʦʯʥʝʥʥʷ ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʫʪʦʯʥʶʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʘʙʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ.  

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʤʠʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʫʤʦʚ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 625 ʢʛ/ʛʦʜ (15 ʪ/ʜʦʙʫ), ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 

5. 
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2.2. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʧʨʝʩʦʚʦʾ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

 

2.2.1. ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʩʧʦʩʦʙʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ɺ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʨʘʟ ʚʽʜʦʤʦ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʽ ʭʘʨʯʦʚʠʭ ʨʽʜʠʥ. ɺʽʜʦʤʦ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥ ʯʝʨʝʟ 

ʧʦʨʠʩʪʫ ʧʝʨʝʛʦʨʦʜʢʫ (ʬʽʣʴʪʨʘʮʽʷ) [214]; ʦʯʠʱʝʥʥʷ ʨʽʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʣʦʚʠʭ ʧʦʣʽʚ [213]; ʙʽʦʣʦʛʽʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ. 

ɼʣʷ ʦʯʠʱʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʣʴʪʨʘʮʽʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʨʠʩʪʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʘʣʝ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʽʜʫʪʴ ʧʦʰʫʢʠ ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ. ʉʝʨʝʜ ʪʘʢʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʤʦʞʝ 

ʙʫʪʠ ʪʦʡ, ʱʦ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ 127279) [210], ʩʫʪʴ ʷʢʦʛʦ 

ʨʦʟʢʨʠʪʘ ʥʘ ʨʠʩʫʥʢʫ 2.20. ʅʘ ʨʠʩʫʥʢʫ 2.20.ʘ ʥʘʚʝʜʝʥʦ ʝʢʩʧʦʟʠʮʽʶ ʧʨʝʩʦʚʦʾ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ; ʥʘ ʨʠʩ. 2.20.ʙ ï ʝʢʩʧʦʟʠʮʽʷ ʧʨʦʮʝʩʫ ʛʽʜʨʘʪʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚʦʜʠ 

1,5-2%. ʅʘ ʨʠʩ. 2.20.ʚ ï ʝʢʩʧʦʟʠʮʽʷ  ʧʦʯʘʪʢʫ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʧʨʠ ʧʦʜʘʯʽ ʥʘ 

ʝʣʝʢʪʨʦʜʠ  ʧʝʨʝʤʽʥʥʦʾ ʥʘʧʨʫʛʠ ʜʦ 5 ʢɺ. ʨʠʩ. 2.20., ʛ,ʜ ï ʝʢʩʧʦʟʠʮʽʷ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ 

ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʧʽʥʠ ʽʟ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʰʣʘʢʽʚ ʪʦʱʦ. 

 

 

        ʘ                      ʙ                    ʚ                       ʛ                       ʜ 

ʈʠʩ.2.20. ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʩʧʦʩʦʙʦʤ 

ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ: ʘ - ʚʽʜʞʘʪʘ ʨʠʮʠʥʦʚʘ ʦʣʽʷ; ʙ ï ʧʨʦʮʝʩ ʛʽʜʨʘʪʘʮʽʾ; ʚ ï ʧʨʦʮʝʩ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ; ʛ ï ʧʨʦʮʝʩ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ; ʜ ï ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ 
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ʇʽʩʣʷ ʚʽʜʞʠʤʫ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʦʥʘ ʚʤʽʱʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʬʦʩʬʘʪʠʜʠ, ʙʽʣʢʠ ʪʘ ʽʥʰʽ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ, ʷʢʽ ʨʦʙʣʷʪʴ ʾʾ ʥʝʧʨʦʟʦʨʦʶ. 

ʂʦʣʽʨ ʩʚʽʞʝ ʚʽʜʞʘʪʦʾ ʧʨʝʩʦʤ ʦʣʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.21.  

 

 

 

ʈʠʩ. 2.21. ɺʽʜʞʘʪʘ ʧʨʝʩʦʤ ʦʣʽʷ ʨʠʮʠʥʠ 

 

ʊʘʢʠʡ ʢʦʣʽʨ ʥʝ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʦʣʽʾ: ʚʠʤʦʛʠ ʩʪʘʥʜʘʨʪʽʚ 

ʧʦʪʨʝʙʫʶʪʴ ʱʦʙʠ ʢʦʣʽʨ ʙʫʚ ʧʨʦʟʦʨʠʤ [209].  

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʙʽʣʢʽʚ, ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʪʝʤʥʠʡ ʢʦʣʽʨ ʧʨʦʚʦʜʷʪʴ ʾʭ ʛʽʜʨʘʪʘʮʽʶ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʦʣʽʾ 1,5-2% ʚʦʜʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʬʦʩʬʘʪʠʜʽʚ ʟ ʚʦʜʦʶ ʚʠʥʠʢʘʶʪʴ ʘʛʨʝʛʘʪʠ ʛʽʜʨʘʪʦʚʘʥʠʭ 

ʬʦʩʬʘʪʠʜʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʟʚôʷʟʢʫ ʟ ʜʠʩʧʝʨʩʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʪʦʤʫ ʾʭ ʤʦʞʥʘ 

ʚʠʣʫʯʠʪʠ ʟ ʦʣʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʣʦʚʫ ʜʽʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʣʷʨʠʟʦʚʘʥʽ 

ʯʘʩʪʠʥʢʠ, ʪʘ ʬʣʦʪʘʮʽʶ ʜʦʤʽʰʦʢ ʧʘʨʦʛʘʟʦʚʠʤʠ ʙʫʣʴʙʘʰʢʘʤʠ. 

ʇʽʩʣʷ ʛʽʜʨʘʪʘʮʽʾ ʟʘʣʠʰʢʠ ʚʦʜʠ, ʷʢʽ ʥʝ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʽ ʫ ʛʽʜʨʘʪʘʮʽʾ, ʫ 

ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʢʨʘʧʝʣʴ ʨʦʟʤʽʨʦʤ ʜʦ 50 ʤʢʤ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʩʫʩʧʝʥʟʽʾ ʽ ʥʘʜʘʶʪʴ 

ʾʡ ʤʫʪʥʦʛʦ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ʎʽ ʢʨʘʧʣʽ ʪʘʢʦʞ ʧʽʜʣʷʛʘʶʪʴ ʚʠʣʫʯʝʥʥʶ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʨʠʮʠʥʦʚʘ ʦʣʽʷ ʤʘʻ ʚʠʩʦʢʫ ʚôʷʟʢʽʩʪʴ, ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʚʝʩʪʠ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ.ɺʦʜʦ-ʦʣʽʡʥʘ ʝʤʫʣʴʩʽʷ ʩʪʚʦʨʶʻʪʴʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʽʰʘʣʢʦʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 50-70Áʉ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʽʚ ʽ ʙʽʣʢʽʚ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʪʝʤʧʝʨʘʪʫʨʫ ʩʫʩʧʝʥʟʽʾ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ ʜʦ 85-95Áʉ. 

ɽʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʝʣʝʢʪʨʦʜʽʚ ʜʽʘʤʝʪʨʦʤ 1-2 ʤʤ. ʊʘʢʝ ʧʦʣʝ ʤʘʻ ʚʝʣʠʢʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʽ ʪʦʤʫ 

ʚʠʥʠʢʘʁ ʪʴ ʟʥʘʯʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʧʦʣʷʨʠʟʦʚʘʥʽ ʯʘʩʪʠʥʢʠ 

ʬʦʩʬʘʪʠʜʽʚ ʽ ʢʨʘʧʣʽ ʟʘʣʠʰʢʦʚʦʾ ʚʦʜʠ. ʎʽ ʩʠʣʠ ʥʘʧʨʘʚʣʝʥʽ ʚ ʙʽʢ ʥʘʡʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ  ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ (ʧʦ ʛʨʘʜʽʻʥʪʫ ʥʘʧʨʫʞʝʥʦʩʪʽ) ʪʦʙʪʦ ʜʦ 

ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʽʚ.  

ɺʝʣʠʯʠʥʘ ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʧʦʣʷʨʠʟʦʚʘʥʫ ʯʘʩʪʠʥʢʫ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʨʝʯʦʚʠʥʠ ʯʘʩʪʠʥʢʠ. 

ɺ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʚʝʣʠʯʠʥʫ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 

ʛ̔ʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʙʽʣʢʽʚ ʪʘʢʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʜʽʝʣʝʢʪʨʠʯʥʽʡ 

ʧʨʦʥʠʢʥʦʩʪʽ ʚʦʜʠ (72Ŀ10-11 ʌ/ʤ). ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʜʦ ʝʣʝʢʪʨʦʜʽʚ 

ʟʫʤʦʚʣʝʥʘ ʚʝʣʠʯʠʥʦʶ ʝʣʝʢʪʨʠʯʥʦʾ ʩʠʣʠ ʪʘ ʩʠʣʠ ʦʧʦʨʫ ʚôʷʟʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʝʣʝʢʪʨʦʜʫ ʛʽʜʨʘʪʦʚʘʥʽ ʬʦʩʬʘʪʠʜʠ ʽ ʢʨʘʧʣʽ ʚʦʜʠ ʧʦʧʘʜʘʶʪʴ 

ʚ ʧʦʣʝ ʟ ʥʘʡʙʽʣʴʰʦʶ ʥʘʧʨʫʞʝʥʽʩʪʶ ʪʘ ʛʨʘʜʽʻʥʪʦʤ ʥʘʧʨʫʞʝʥʦʩʪʽ. ʗʢ ʧʦʢʘʟʘʣʠ 

ʧʦʧʝʨʝʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʫ ʢʨʘʧʣʽ ʚʦʜʠ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʘ ʧʦʯʠʥʘʻʪʴʩʷ ʾʭ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʨʽʙʥʠʭ 

ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ, ʨʦʟʤʽʨ ʷʢʠʭ ʟʫʤʦʚʣʝʥʠʡ ʚʝʣʠʯʥʦʶ ʜʽʘʤʝʪʨʘ ʝʣʝʢʪʨʦʜʫ. 

ʊʘʢʽ ʜʨʽʙʥʽ ʙʫʣʴʙʘʰʢʠ ʟʜʘʪʥʽ ʚʠʥʦʩʠʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ʦʣʽʾ ʛʽʜʨʘʪʦʚʘʥʽ 

ʬʦʩʬʘʪʠʜʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʰʘʨʽ ʦʣʽʾ ʥʘʜ ʝʣʝʢʪʨʦʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʪʦʙʪʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʮʝʩ ʬʣʦʪʘʮʽʡʥʦʛʦ ʦʯʠɦ ʝʥʥʷ ʦʣʽʾ. 

ʏʘʩ ʦʯʠʱʝʥʥʷ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ, ʙʽʣʢʽʚ, ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ 

ʟʘʣʠʰʢʽʚ  ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʨʽʜʠʥʠ ʚ ʢʘʤʝʨʽ, ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʢʪʨʦʜʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ. ɺʝʣʠʯʠʥʫ ʥʘʧʨʫʛʠ 

ʜʦʮʽʣʴʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʘʣʝ ʤʝʥʰʦʤʫ ʥʽʞ ʥʘʧʨʫʛʘ 

ʧʨʦʙʦʶ ʨʽʜʠʥʠ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ. ʊʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʙʫʜʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʪʚʦʨʝʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʯʘʩʪʠʥʦʢ ʜʦʤʽʰʦʢ, ʷʢʫ ʤʦʞʣʠʚʦ 

ʜʦʩʣʽʜʠʪʠ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 
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2.2.2. ɻʽʜʨʦʜʠʥʘʤʽʢʘ ʯʘʩʪʠʥʢʠ ʜʦʤʽʰʦʢ ʚ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʧʽʜ ʜʽʻʶ  

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʅʘ ʧʽʜʩʪʘʚʽ ʜʨʫʛʦʛʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʩʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʢʫʣʽ ʚ 

ʨʽʜʠʥʽ: 
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h
                                  (2.62) 

 

ʜʝ r
C
 ï ʨʘʜʽʫʩ-ʚʝʢʪʦʨ, ʤ; 

 

ʈʦʟʛʣʷʥʝʤʦ ʨʫʭ ʢʨʘʧʣʽ ʚʟʜʦʚʞ ʣʽʥʽʾ, ʱʦ ʟôʻʜʥʫʻ ʦʩʽ ʝʣʝʢʪʨʦʜʽʚ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʤʽʞ ʜʚʦʤʘ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʮʠʣ̔ʥʜʨʘʤʠ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ [220]: 
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æ
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R

D
ln2

x

D-x
ln

UʭU 12                                             (2.63) 

 

ʜʝ U12  - ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ɺ; 

D ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ ʝʣʝʢʪʨʦʜʽʚ, ʤ; 

R ï ʨʘʜʽʫʩ ʝʣʝʢʪʨʦʜʽʚ, ʤ. (
2

d
R= ) 

 

ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ: 
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12 ,                              (2.64) 

ɻʨʘʜʽʻʥʪ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ: 
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ɺ ʩʪʚʦʨʝʥʦʤʫ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʥʘ ʢʨʘʧʣʽ ʚʦʜʠ ʪʘ 

ʛʽʜʨʘʪʦʚʘʥʽ ʬʦʩʬʘʪʠʜʠ ʜʽʻ ʩʠʣʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʨʫʭ ʜʦ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʽʚ [219]: 
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4 3 ,               (2.66) 

 

ʜʝ  - ɼʇ ʩʝʨʝʜʦʚʠʱʘ, ʌ/ʤ; (3Ā10-11 ʌ/ʤ); 

     - ɼʇ ʨʝʯʦʚʠʥʠ ʢʫʣʽ, ʌ/ʤ; (60Ā10-11 ʌ/ʤ) 

     - ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʫ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, ɺ/ʤ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (2.66) ʤʘʻʤʦ: 
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ɿ ʬʦʨʤʫʣ (2.67) ʪʘ (2.68) ʦʪʨʠʤʫʻʤʦ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʫ ʚôʷʟʢʽʡ ʨʽʜʠʥʽ: 
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ʎʝ ʨʽʚʥʷʥʥʷ ʥʝ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʘʥʘʣʽʪʠʯʥʦ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʦ ʯʠʩʣʦʚʝ 

ʨʦʟʚôʷʟʘʥʥʷ ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʠ MATCAD. 

ʆʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʢʦʦʨʜʠʥʘʪʠ ʨʫʭʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ ʚʽʜ ʯʘʩʫ, ʪʘ 

ʾʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ (ʨʠʩ. 2.22, ʨʠʩ. 2.23). ʎʽ 

ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʜʣʷ ʝʣʝʢʪʨʦʜʽʚ ʨʘʜʽʫʩʦʤ R=1 ʤʤ, ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʩʷʤʠ 

D=10 ʤʤ, ʥʘʧʨʫʟʽ ʥʘ ʝʣʝʢʪʨʦʜʘʭ U12=5 ʢɺ, ʜʣʷ ʯʘʩʪʠʥʢʠ ʨʘʜʽʫʩʦʤ a=50 ʤʢʤ ʟ 
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Ůʯ=6Ŀ10
-10ʌ/ʤ, ʧʨʠ ʚôʷʟʢʦʩʪʽ ʨʽʜʠʥʠ ɖ=0,05 ʇʘĿʩ (ʧʨʠ t=95Áʉ) ʪʘ Ůʩ=3Ŀ10

-11ʌ/ʤ ʽ 

ʧʦʯʘʪʢʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ x01=1 ʤʤ, x02=2 ʤʤ, x03=3 ʤʤ, x04=4 ʤʤ. 

 

 
 

ʈʠʩ. 2.22. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʩʪʘʥʽ ʚʽʜ ʯʘʩʫ ʧʨʠ  ʧʦʯʘʪʢʫ ʨʫʭʫ ʟ ʪʦʯʦʢ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ: 1 - 0,001 ʤ 2 - 0,002 ʤ; 3 - 0,003 ʤ; 4 - 0,004 ʤ. 

 

ʈʠʩ. 2.23. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʯʘʩʫ ʧʨʠ ʧʦʯʘʪʢʫ ʨʫʭʫ ʟ ʪʦʯʦʢ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ: 1 - 0,001 ʤ 1 - 0,002 ʤ; 1 - 0,003 ʤ; 1 - 0,004 ʤ. 

 

ɿ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ ʤʦʤʝʥʪ 

ʩʪʠʢʘʥʥʷ ʟ ʝʣʝʢʪʨʦʜʦʤ ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɸʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʝʡ 
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ʨʠʩ. 2.22 ʽ ʨʠʩ. 2.23 ʧʦʢʘʟʘʚ, ʱʦ ʮʷ ʰʚʠʜʢʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ 

ʢʦʦʨʜʠʥʘʪʠ ʨʫʭʫ ʽ ʜʣʷ ʚʢʘʟʘʥʠʭ ʫʤʦʚ ʩʢʣʘʜʘʻ 0,8 ʤʤ/ʩ. ɸʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʥʘʧʨʫʛ ʥʘ ʝʣʝʢʪʨʦʜʘʭ: 4,5 ʢɺ; 4ʢɺ; 3,5ʢɺ; 3ʢɺ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʥʘ ʝʣʝʢʪʨʦʜʠ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʥʘʧʨʫʛʠ (ʨʠʩ.2.24). 
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ʈʠʩ. 2.24. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ ʚ ʤʦʤʝʥʪ ʩʪʠʢʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʜʦʤ ʚʽʜ ʥʘʧʨʫʛʠ 

 

ʇʨʠ ʨʦʙʦʪʽ ʬʣʦʪʘʮʽʡʥʦʾ ʢʘʤʝʨʠ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ ʦʙôʻʤ ʚʦʜʠ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʜʦʨʽʚʥʶʻ: 

 

cʚ QNQ Ö= ,                                                (2.70) 

 

ʜʝ Qʚ ï ʚʠʪʨʘʪʠ ʚʦʜʠ, ʤ
3/ʩ; 

     N ï ʚʤʽʩʪ ʚʦʜʠ ʚ ʩʫʤʽʰʽ, ʚ.ʦ.; 

     Qc - ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ, ʤ
3/ʩ. 

 

ʆʙôʻʤ ʚʦʜʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʫ ʚʠʛʣʷʜʽ ʧʘʨʠ: 
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ldvNQʚ ÖÖÖÖ=p ,                                          (2.71) 

 

ʜʝ v ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʨʘʧʝʣʴ ʚʦʜʠ, ʤ/ʩ; 

     d ï ʜʽʘʤʝʪʨ ʝʣʝʢʪʨʦʜʫ, ʤ; 

     l - ʜʦʚʞʠʥʘ ʝʣʝʢʪʨʦʜʫ, ʤ. 

 

ɿ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʚʦʜʠ ʚ ʢʘʤʝʨʽ: 

 

ldvNQN c ÖÖÖÖ=Ö ¡ p ,                                       (2.72) 

 

ʦʪʨʠʤʫʻʤʦ ʚʠʨʘʟ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʝʣʝʢʪʨʦʜʽʚ: 

 

dv

Q
l c

ÖÖ
=
p

,                                               (2.73) 

 

ʇʨʠ ʨʦʙʦʪʽ ʬʣʦʪʘʮʽʡʥʦʾ ʢʘʤʝʨʠ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʨʝʞʠʤʽ ʟʤʝʥʰʝʥʥʷ 

ʦʙôʻʤʫ ʚʦʜʠ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʧʦʚʠʥʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʤʫ ʚʦʜʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʥʘ ʝʣʝʢʪʨʦʜʘʭ: 

ldvN
dt

dN
V ÖÖÖÖ=Ö p ,                                  (2.74) 

 

ʜʝ V ï ʦʙôʻʤ ʢʘʤʝʨʠ, ʤ3. 

ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʮʴʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʦʪʨʠʤʫʻʤʦ: 

 

V

ldv

eNN

ÖÖÖ
-

=

p

0 ,                                          (2.75) 

 

ʜʝ N0 ï ʧʦʯʘʪʢʦʚʠʡ ʚʤʽʩʪ ʚʦʜʠ ʚ ʩʫʤʽʰʽ, ʚ.ʦ. 

ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʠ ʚ ʦʣʽʾ ʟ ʯʘʩʦʤ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʧʨʠ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ ʪʘ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʠ ʜʘʥʠʤʠ. 
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ʂʨʽʤ ʮʴʦʛʦ ʟ ʨʽʚʥʷʥʥʷ (2.74) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʪʨʽʙʥʫ ʜʦʚʞʠʥʫ 

ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ: 

 

tdv

V
N

N
ln

l
ÖÖÖ

Ööö
÷

õ
ææ
ç

å

-=
p

0 ,                                               (2.75) 

 

 

ʈʠʩ. 2.25. ʊʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚʽʜ ʯʘʩʫ ʧʨʠ ʥʘʧʨʫʟʽ ʥʘ 

ʝʣʝʢʪʨʦʜʘʭ: 1- 5 ʢɺ; 2- 4,5 ʢɺ; 3- 4 ʢɺ; 4- 3,5 ʢɺ; 5- 3 ʢɺ. 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚ ʦʣʽʾ ʚʽʜ 

ʯʘʩʫ ʟʘ ʬʦʨʤʫʣʦʶ (2.74) ʧʨʠ ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ: 3 ʢɺ; 3,5 ʢɺ; 4 ʢɺ; 4,5 ʢɺ; 

5 ʢɺ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʚʠʜʢʦʩʪʷʤ ʦʩʘʜʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜʽ 0,3 ʤʤ/ʩ, 0,38 ʤʤ/ʩ, 

0,5 ʤʤ/ʩ, 0,63 ʤʤ/ʩ, 0,8 ʤʤ/ʩ ʚʽʜʧʦʚʽʜʥʦ ʛʨʘʬʽʢʫ ʨʠʩ. 2.23 ʪʘ  ʨʠʩ. 2.24, 

ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʩ. 

2.25 ʧʦʙʫʜʦʚʘʥʽ ʜʣʷ ʦʙôʻʤʫ ʨʽʜʠʥʠ 10-3 ʤ3, ʜʽʘʤʝʪʨʫ ʝʣʝʢʪʨʦʜʽʚ 10-3 ʤ, ʜʦʚʞʠʥʠ 

ʝʣʝʢʪʨʦʜʽʚ 1 ʤ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚʦʜʠ 2 %. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʨʠʩ. 2.25 ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ (ʜʠʚ. ʨʦʟʜʽʣ 6). 
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2.2.3. ɻʽʜʨʦʜʠʥʘʤʽʢʘ ʧʘʨʦʛʘʟʦʚʦʾ ʙʫʣʴʙʘʰʢʠ ʚ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʭʫ ʧʘʨʦʛʘʟʦʚʦʾ ʙʫʣʴʙʘʰʢʠ ʚ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʻ 

ʦʮʥ̔ʢʘ ʯʘʩʫ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ ʙʫʣʴʙʘʰʢʘʤʠ. 

ʇʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʪʘ ʧʽʜ ʜʽʻʶ ʩʠʣʠ 

ɸʨʭ̔ʤʝʜʘ ʨʫʭʘʶʪʴʩʷ ʜʦ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ (ʨʠʩ. 2.20). ɼʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʫʭʫ ʧʘʨʦʛʘʟʦʚʦʾ ʙʫʣʴʙʘʰʢʠ ʨʦʟʛʣʷʥʝʤʦ ʚôʷʟʢʫ ʨʽʜʠʥʫ, ʷʢʘ 

ʚʤʽʱʫʻ ʧʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ. ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ 

(2.20) ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

gc FF
dt

vd
m

CCC

+= ,                                       (2.76) 

 

ɼʣʷ ʧʘʨʦʛʘʟʦʚʦʾ ʙʫʣʴʙʘʰʢʠ ʫ ʚʠʛʣʷʜʽ ʢʫʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʫ ʦʧʦʨʫ 

ʚôʷʟʢʦʾ ʨʽʜʠʥʠ ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ: 

 

( )ncn gv
adt

vd
rrhr -+-=

C
C

22

9
,                           (2.77) 

 

ʜʝ g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ2. 

ɟʇ ï ʱʽʣʴʥʽʩʪʴ ʚʦʜʷʥʦʾ ʧʘʨʠ, ʢʛ/ʤ
3. 

ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʧʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ ʨʫʭʘʶʪʴʩʷ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʦ, 

ʪʦʤʫ ʤʦʞʝʤʦ ʧʝʨʝʡʪʠ ʚʽʜ ʚʝʢʪʦʨʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʦ ʩʢʘʣʷʨʥʦʛʦ: 
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,                             (2.78) 

 

ʜʝ y - ʚʝʨʪʠʢʘʣʴʥʘ ʢʦʦʨʜʠʥʘʪʘ, ʤ. 

ʈʽʚʥʷʥʥʷ (2.78) ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʥʽʡʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʟ ʧʦʩʪʽʡʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʘ ʧʨʘʚʦʶ ʯʘʩʪʠʥʦʶ. ʈʦʟʚôʷʟʘʥʥʷ ʪʘʢʦʛʦ 

ʨʚ̔ʥʷʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʝʟ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ ʪʘ ʦʢʨʝʤʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ [221]: 
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yyy += ,                                             (2.79) 

 

ʜʝ  ï ʟʘʛʘʣʴʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ; 

 ï ʦʢʨʝʤʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ (2.78) ʩʢʣʘʜʝʤʦ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʨʽʚʥʷʥʥʷ 
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+ ,                                                 (2.80) 
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-= , 02=g , ʪʦʤʫ ʟʘʛʘʣʴʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ ʙʝʟ 

ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʙʫʜʝ 
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g ,                                              (2.81) 

 

ʈʽʚʥʷʥʥʷ (2.78) ʤʘʻ ʦʢʨʝʤʝ ʨʦʟʚôʷʟʘʥʥʷ ʚʠʜʫ [221,222]: 

 

tCy 3= ,                                                  (2.82) 

 

ʽ ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʡʦʛʦ ʚ ʨʽʚʥʷʥʥʷ (2.78) ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ  
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C nc-= ,                                         (2.83) 

 

ɿʘʛʘʣʴʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ (2.78) ʙʫʜʝ 
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tCCeCy
t

321
1 ++=
g                                         (2.84) 

 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʢʨʝʤʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ 

ʫʤʦʚʘʭ 00 =t , () 00 yty = , () 00 Vt
dt

dy
=  ʟʥʘʡʜʝʤʦ ʧʦʭʽʜʥʫ 

311
1 CeC

dt

dy t
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gg ,                                           (2.85) 

 

ʇʽʜʩʪʘʚʠʚʰʠ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʫ ʨʽʚʥʷʥʥʷ (2.83), (2.84) ʦʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ: 

 

ý
ü
û

+=

+=

3110

210

CCV

CCy

g
,                                          (2.86) 

 

ɿ ʥʝʾ ʟʥʘʭʦʜʠʤʦ 
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ʐʫʢʘʥʝ ʦʢʨʝʤʝ ʨʦʟʚôʷʟʘʥʥʷ ʻ 
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( ) 330
1 CeCVv
t
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g ,                                     (2.89) 

 

ɼʣʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟ ɖ = 5Ŀ10-2 ʇʘĿʩ, ɟʇ=0,5 ʢʛ/ʤ3, ɟʩ=960 ʢʛ/ʤ3 ʟʘ 

ʦʪʨʠʤʘʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʯʘʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʜʣʷ ʙʫʣʴʙʘʰʦʢ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ, ʷʢʽ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.26, ʨʠʩ. 2.27. 
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ʈʠʩ. 2.26. ɿʘʣʝʞʥʦʩʪʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʯʘʩʫ ʩʧʣʠʚʘʥʥʷ ʙʫʣʴʙʘʰʦʢ ʨʘʜʽʫʩʦʤ: 1- 

50 ʤʢʤ; 2 - 100 ʤʢʤ; 3 - 200 ʤʢʤ; 3 - 300 ʤʢʤ. 

 

ʈʠʩ. 2.27. ɿʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʯʘʩʫ ʩʧʣʠʚʘʥʥʷ ʙʫʣʴʙʘʰʦʢ ʨʘʜʽʫʩʦʤ: 

1- 50 ʤʢʤ; 2 - 100 ʤʢʤ; 3 - 200 ʤʢʤ; 3 - 300 ʤʢʤ. 

 

ɸʥʘʣʽʟ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʩʪʘʙʽʣʽʟʘʮʽʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 10-6 ʩ, ʘ ʰʚʠʜʢʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʫ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 0,1 

ʤʤ/ʩ  ʜʦ 3,5 ʤʤ/ʩ. ʎʽ ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʮʝʩ ʬʣʦʪʘʮʽʾ ʥʝ ʻ ʣʽʤʽʪʫʶʯʠʤ ʟʘ 

ʯʘʩʦʤ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 
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2.2.4. ɻʽʜʨʦʜʠʥʘʤʽʢʘ ʢʨʘʧʝʣʴ ʚʦʜʠ ʚ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ 

ʇʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʨʘʧʣʽ ʚʦʜʠ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʦʙôʻʤʽ ʦʣʽʾ, 

ʧʦʯʠʥʘʶʪʴ ʨʫʭʘʪʠʩʴ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʽʥʥʷ. ɼʣʷ ʢʨʘʧʣʽ ʚʦʜʠ ʫ ʚʠʛʣʷʜʽ ʢʫʣʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʫ ʦʧʦʨʫ ʚôʷʟʢʦʾ ʨʽʜʠʥʠ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʦʪʨʠʤʫʻʤʦ ʨʽʚʥʷʥʥʷ 

ʜʠʥʘʤʽʢʠ: 

( )cʚʚ gv
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                              (2.90) 

 

ʜʝ ɟʚ - ʱʽʣɹʥʽʩʪʴ ʚʦʜʠ, ʢʛ/ʤ
3; 

     b - ʨʘʜʽʫʩ ʢʨʘʧʣʽ ʚʦʜʠ, ʤ. 

 

ʂʨʘʧʣʽ ʚʦʜʠ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʽʥʥʷ ʨʫʭʘʶʪʴʩʷ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʦ, ʪʦʤʫ 

ʤʦʞʝʤʦ ʧʝʨʝʡʪʠ ʚʽʜ ʚʝʢʪʦʨʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʦ ʩʢʘʣʷʨʥʦʛʦ: 
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ʈʽʚʥʷʥʥʷ (2.91) ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʥʽʡʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʟ ʧʦʩʪʽʡʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʘ ʧʨʘʚʦʶ ʯʘʩʪʠʥʦʶ. ʈʦʟʚôʷʟʘʥʥʷ ʪʘʢʦʛʦ 

ʨʚ̔ʥʷʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʝʟ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ ʪʘ ʦʢʨʝʤʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ (2.79) [221]. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ (2.91) ʩʢʣʘʜʝʤʦ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʨʽʚʥʷʥʥʷ 
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-= , 02=g , ʪʦʤʫ ʟʘʛʘʣʴʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ ʙʝʟ 

ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ ʙʫʜʝ  
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g ,                                            (2.93) 

 

ʈʽʚʥʷʥʥʷ (2.91) ʤʘʻ ʦʢʨʝʤʝ ʨʦʟʚôʷʟʘʥʥʷ ʚʠʜʫ [221, 222]: 

 

tCy 3= ,                                                 (2.94) 
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ʽ ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʡʦʛʦ ʚ ʨʽʚʥʷʥʥʷ (2.91) ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ  

 

( )
h

rr

9

2
3

2

ʩʚ bg
C

-
= ,                                         (2.95) 

 

ɿʘʛʘʣʴʥʝ ʪʘ ʦʢʨʝʤʝ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʘʤ 

(2.82)é(2.86).  

 

 

ʈʠʩ. 2.28. ɿʘʣʝʞʥʦʩʪʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʯʘʩʫ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʦʜʠ ʨʘʜʽʫʩʦʤ: 

1 - 50 ʤʢʤ; 2 - 100 ʤʢʤ; 3 - 200 ʤʢʤ; 3 - 300 ʤʢʤ. 

 

 
 

ʈʠʩ. 2.29. ɿʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʦʜʠ 

ʨʘʜʽʫʩʦʤ: 1 - 50 ʤʢʤ; 2 - 100 ʤʢʤ; 3 - 200 ʤʢʤ; 3 - 300 ʤʢʤ. 
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ɼʣʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟ ɖ = 5Ā10-2 ʇʘĀʩ, ɟʚ=1000 ʢʛ/ʤ
3, ɟʩ=960 ʢʛ/ʤ

3 ʟʘ 

ʦʪʨʠʤʘʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʯʘʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʜʣʷ ʢʨʘʧʝʣʴ ʚʦʜʠ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ, ʷʢʽ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.29, ʨʠʩ. 2.30.  

ɸʥʘʣʽʟ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʢʨʘʧʝʣʴ ʚʦʜʠ ʥʘ ʪʨʠ ʧʦʨʷʜʢʠ ʙʽʣʴʰʝ ʟʘ ʯʘʩ ʩʪʘʙʽʣʽʟʘʮʽʾ ʰʚʠʜʢʦʩʪʽ 

ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ, ʘ ʰʚʠʜʢʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʫ ʢʨʘʧʝʣʴ 

ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 0,01 ʤʤ/ʩ ʜʦ 0,16 ʤʤ/ʩ. ʎ̔  ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʮʝʩ 

ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʦʜʠ ʻ ʣʽʤʽʪʫʶʯʠʤ ʟʘ ʯʘʩʦʤ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ. 

 

2.2.5. ʂʽʥʝʪʠʢʘ ʬʣʦʪʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʯʘʩʪʠʥʢʘ - ʙʫʣʴʙʘʰʢʘ, ʱʦ ʧʨʦʪʽʢʘʻ ʥʘ ʤʝʞʽ 

ʨʦʟʜʽʣʫ ʪʨʴʦʭ ʬʘʟ (ʯʘʩʪʠʥʢʘ - ʧʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ - ʦʣʽʷ), ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʥʘʩʪʫʧʥʠʭ ʩʪʘʜʽʡ:  

1) ʟʙʣʠʞʝʥʥʷ ʯʘʩʪʠʥʢʠ ʟ ʧʘʨʦʛʘʟʦʚʦʶ ʙʫʣʴʙʘʰʢʦʶ (ʧʨʠ ʩʧʣʠʚʘʥʥʽ ʙʫʣʴʙʘʰʦʢ) 

2) ʢʦʥʪʘʢʪ ʯʘʩʪʠʥʢʠ ʟ ʙʫʣʴʙʘʰʢʦʶ; 

3) ʟʘʢʨʽʧʣʝʥʥʷ ʙʫʣʴʙʘʰʢʠ ʥʘ ʯʘʩʪʠʥʮʽ (ʧʨʠʣʠʧʘʥʥʷ).  

ʄʽʮʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʫʪʚʦʨʠʚʩʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ ʽ 

ʙʫʣɹʙʘʰʦʢ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʘʩʪʠʥʦʢ ʽ ʨʽʜʠʥʠ (ʛʽʜʨʦʬʦʙʥʽʩʪʴ 

ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ ʽ ʾʭ ʱʽʣʴʥʽʩʪʴ, ʧʦʚʝʨʭʥʝʚʝ ʥʘʪʷʛʥʝʥʥʷ ʪʘ ʽʥ.), ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ 

ʫʤʦʚ ʽ ʽʥ. 

ɼʣʷ  ʨʫʡʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʪʨʘʯʝʥʘ ʨʦʙʦʪʘ: 

 

( )qs osʩA .ʛ.ʦ -= 1                                               (2.96) 

 

ʜʝ  - ʧʦʚʝʨʭʥʝʚʝ ʥʘʪʷʛʥʝʥʥʷ ʦʣʽʾ ʥʘ ʤʝʞʽ ʟ ʧʘʨʦʤ, ʅĀʤ;  

      - ʢʨʘʡʦʚʠʡ ʢʫʪ ʟʤʦʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ. 

 

ɼʣʷ ʯʘʩʪʠʥʦʢ, ʜʦʙʨʝ ʟʤʦʯʫʚʘʥʠʭ ʦʣʽʻʶ (ůŸ0, ʩʦsɗŸ-1), ʤʽʮʥʽʩʪʴ 

ʧʨʠʣʠʧʘʥʥʷ ʤʽʥʽʤʘʣʴʥʘ, ʘ ʜʣʷ ʛʽʜʨʦʬʦʙʥʠʭ ʯʘʩʪʠʥʦʢ - ʤʘʢʩʠʤʘʣʴʥʘ. ʗʢʥʘʡʢʨʘʱʽ 
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ʫʤʦʚʠ ʧʨʠʣʠʧʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ ʽ ʙʫʣʴʙʘʰʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʩʪʽʡʢʽʩʪʴ ʧʽʥʥʦʛʦ ʰʘʨʫ. ʅʝʜʦʩʪʘʪʥʷ ʤʽʮʥʽʩʪʴ ʧʽʥʠ 

ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʚʦʻʯʘʩʥʦ ʚʠʜʘʣʠʪʠ ʧʽʥʥʠʡ ʧʨʦʜʫʢʪ ʟ ʧʦʚʝʨʭʥʽ ʦʣʽʾ. ʅʘʜʤʽʨʥʘ 

ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ ʟʘʪʨʫʜʥʷʻ ʾʾ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ. ʂʽʥʝʪʠʢʘ ʬʣʦʪʘʮʽʡʥʦʛʦ ʚʠʜʘʣʝʥʥʷ 

ʜʦʤʽʰʦʢ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʚʽʜʦʤʠʤ ʨʽʚʥʷʥʥʷʤ: 

 

-kt

.ʦʯ ʝʉ =-1                                           . (2.97) 

 

ʜʝ  - ʩʪʫʧʝʥʴ ʚʠʜʘʣʝʥʥʷ ʜʦʤʽʰʦʢ ʚ ʧʽʥʥʠʡ ʰʘʨ (ʩʪʫʧʝʥʴ  ʦʯʠʱʝʥʥʷ), ʚ.ʦ.; 

k - ʢʦʝʬʽʮʽʻʥʪ ʰʚʠʜʢʦʩʪʽ ʬʣʦʪʘʮʽʾ, 1/ʩ; 

t - ʯʘʩ, ʩ.  

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʬʣʦʪʘʮʽʻʶ ʧʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʙʫʣʴʙʘʰʦʢ ʥʘ 

ʯʘʩʪʠʥʢʘʭ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʟʽʪʢʥʝʥʴ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʧʦ ʨʽʚʥʷʥʥʷʤ [215]: 

 

( )a
a

ʅʧ

.ʦʯ ʝ
ʧʅ

ʉ --
ÖÖ

1
1

                               (2.98) 

 

ʜʝ H - ʚʠʩʦʪʘ ʰʘʨʫ ʦʣʽʾ ʚ ʘʧʘʨʘʪʽ ʬʣʦʪʘʮʽʾ, ʤ; 

n - ʣʽʥʽʡʥʘ ʱʽʣʴʥʽʩʪʴ ʙʫʣʴʙʘʰʦʢ, 1/ʤ;  

Ŭ - ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʙʫʣʴʙʘʰʢʠ ʥʘ ʯʘʩʪʠʥʮʽ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʧʝʨʝʜ ʚʽʜʞʠʤʦʤ ʦʣʽʾ ʪʘ ʫʩʪʘʥʦʚʣʝʥʽ  ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʨʝʞʠʤʠ ʨʫʭʫ ʤôʷʪʢʠ ʚ ʯʘʥʘʭ ʞʘʨʦʚʥʽ, ʘ ʩʘʤʝ: ʚʠʟʥʘʯʝʥʦ 

ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʨʫʭʫ ʯʘʩʪʠʥʢʠ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʩʭʦʜʞʝʥʥʷ ʾʾ ʟ 

ʣʦʧʘʪʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʰʘʣʢʠ; ʟʘʧʨʦʧʘʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ 
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ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʚ ʯʘʥʽ ʞʘʨʦʚʥʽ. ʎʝ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʥʦʚʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ ʬʘʟʦʚʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ ʟʚʦʣʦʞʝʥʦʾ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ ʫ 

ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʧʨʠ ʢʦʥʜʫʢʪʠʚʥʦʤʫ ʧʽʜʚʝʜʝʥʽ ʝʥʝʨʛʽʾ ʪʘ ʥʘʷʚʥʦʩʪʽ ʪʫʨʙʽʥʥʦʾ 

ʤʽʰʘʣʢʠ, ʷʢʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ 

ʷʢ ʢʥ̔ʝʪʠʢʫ, ʪʘʢ ʽ ʜʠʥʘʤʽʢʫ ʩʫʤʽʩʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʝʨʝʥʦʩʫ ʪʝʧʣʦʪʠ ʽ ʤʘʩʠ ʫ 

ʜʠʩʧʝʨʩʥʦʤʫ ʚʦʣʦʛʦʤʫ ʰʘʨʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 

ʄʦʜʝʣʴ ʤʽʩʪʠʪʴ ʜʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʡʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʝʨʝʥʦʩʫ ʝʥʝʨʛʽʾ 

ʚ ʜʠʩʧʝʨʩʥʦʤʫ ʰʘʨʽ ʢʦʣʦʽʜʥʦʛʦ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘ ʤʘʩʠ ʨʽʜʢʦʾ, 

ʧʦʨʦʚʦʾ ʽ ʧʦʚʽʪʨʷʥʦʾ ʬʘʟ ʚ ʡʦʛʦ ʧʦʨʘʭ. ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʯʠʩʣʦʚʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʷʚʥʽʡ ʪʨʠʰʘʨʦʚʽʡ  

ʧʝʨʝʨʘʭʫʥʢʦʚʽʡ ʨʽʟʥʠʮʝʚʽʡ ʩʭʝʤʽ ʄ.ɯ. ʅʽʢʽʪʝʥʢʦ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʰʠʨʦʢʦʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ ʜʦʟʚʦʣʷʻ ʩʫʤʽʩʥʦ ʚʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ 

ʥʝʣʽʥʽʡʥʠʭ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʠʬʫʟʽʡʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʪʝʧʣʦ- ʽ 

ʤʘʩʦʧʝʨʝʥʦʩʫ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. ʆʪʨʠʤʘʥʽ ʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ 

ʨʽʟʥʠʮʝʚʠʭ ʨʽʚʥʷʥʴ. ʇʦʙʫʜʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʽ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ ʽ ʢʽʥʝʪʠʢʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʽ 

ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʙʫʜʴ-ʷʢʦʾ ʦʣʽʡʥʦʾ 

ʩʠʨʦʚʠʥʠ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ ʞʘʨʦʚʥʷʭ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ 

ʜʦʚʽʣʴʥʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

3. ʇʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʤôʷʪʢʠ ʨʠʮʠʥʠ 

ʜʣʷ ʨʽʟʥʠʭ ʚʠʭʽʜʥʠʭ ʫʤʦʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʜʘʥʠʤʠ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʈʦʟʙʽʞʥʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 7 %, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽ ʪʦʯʥʽʩʪʴ ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ.   

4. ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʤʝʪʦʜ ʽ ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ  ʜʠʥʘʤʽʢʠ ʽ 

ʢʽʥʝʪʠʢʠ ʞʘʨʽʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʦʙôʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʙʫʜ-ɹʷʢʽʡ ʪʦʯʮʽ ʦʙôʻʤʫ ʟʚʦʣʦʞʝʥʦʛʦ 

ʜʠʩʧʝʨʩʥʦʛʦ ʰʘʨʫ ʚ ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʧʘʨʘʤʝʪʨʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʜʘʥʦʛʦ ʚʠʜʫ ʤôʷʪʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʘ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʛʦʪʦʚʣʷʻʤʦʾ ʦʣʽʾ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

5. ʆʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʢʨʘʧʝʣʴ ʚʦʜʠ ʽ 

ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʚ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ, ʷʢʝ ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʝʣʝʢʪʨʦʜʽʚ. ʈʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʥʘ ʝʣʝʢʪʨʦʜʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʦʩʘʜʞʝʥʥʷ ʟʘ 

ʧʝʚʥʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤʠ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ ʨʫʭʫ ʢʨʘʧʝʣʴ ʚ 

ʤʽʞ ʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʽ ʩʢʣʘʜʘʻ ʚʝʣʠʯʠʥʫ ʚ ʤʝʞʘʭ ʚʽʜ 0,3 ʤʤ/ʩ ʜʦ 0,8 ʤʤ/ʩ 

ʧʨʠ ʟʤʽʥʽ ʥʘʧʨʫʛʠ ʚʽʜ 3 ʜʦ 5 ʢɺ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʣʠ ʪʽʣʴʢʠ ʥʘ ʥʝʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʝʣʝʢʪʨʦʜʫ. 

6. ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʽʜ 

ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʯʘʩ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʽ 

ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʟ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʜʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʫʩʪʘʥʦʚʢʠ 0,07 ʣ/ʭʚ. ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʢʨʘʧʝʣʴ ʚʦʜʠ ʟ 2 % ʜʦ 0,2%. 

ɼʦʚʞʠʥʘ ʝʣʝʢʪʨʦʜʽʚ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ 1 ʤ, ʾʭ ʜʽʘʤʝʪʨ 2 ʤʤ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤʠ 1 ʩʤ ʪʘ ʥʘʧʨʫʟʽ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 5 ʢɺ. 

7. ʆʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʧʘʨʦʛʘʟʦʚʠʭ ʙʫʣʴʙʘʰʦʢ 

ʪʘ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʽ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʩʫʤʽʩʥʦ ʟ ʢʨʘʧʣʷʤʠ ʚʦʜʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʪʨʴʦʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʯʘʩ ʚʠʣʫʯʝʥʥʷ 

ʜʦʤh̔ʦʢ ʚ ʧʨʦʮʝʩʽ ʬʣʦʪʘʮʽʾ ʪʘ ʯʘʩ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʦʜʠ ʽ ʛʽʜʨʘʪʦʚʘʥʠʭ 

ʬʦʩʬʘʪʠʜʽʚ ʧʽʜ ʯʘʩ ʾʭ ʨʫʭʫ ʚ ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʥʘʜʘʣʦ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ ʦʯʠʱʝʥʥʷ, ʷʢʠʤ ʻ ʯʘʩ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʚʦʜʠ ʟ 

ʛʽʜʨʘʪʦʚʘʥʠʤʠ ʬʦʩʬʘʪʠʜʘʤʠ. ʇʨʠ ʤʽʥʽʤʘʣʴʥʦ ʚʠʩʦʢʦʤʫ ʰʘʨʽ ʦʣʽʾ ʫ 

ʬʣʦʪʘʮʽʡʥʽʡ ʢʘʤʝʨʽ ʣʽʤʽʪʫʶʯʠʤ ʯʘʩʦʤ ʩʪʘʻ ʪʨʠʚʘʣʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʚ ʤʽʞ 

ʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʽʥʞʝʥʝʨʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʣʦʪʘʮʽʡʥʦʾ ʢʘʤʝʨʠ. 



140 

ʈʆɿɼɯʃ 3 

 

ʇʈʆɻʈɸʄɸ ɯ ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʚʩʪʘʥʦʚʣʝʥʥʷ: 

- ʨʦʟʤʽʨʥʠʭ ʛʨʫʧ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ ʤʝʪʦʶ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʟʘʟʦʨʽʚ ʤʽʞ ʧʘʨʥʠʤʠ ʚʘʣʢʘʤʠ ʰʝʣʴʤʠ ʰʠʥʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙʨʫʰʝʥʥʷ; 

- ʚʧʣʠʚʫ ʚʦʣʦʛʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ ʜʦ ʚʽʜʞʠʤʫ ʟ ʥʝʾ ʦʣʽʾ; 

- ʚʧʣʠʚʫ ʧʦʨʠʩʪʦʩʪʽ ʤ'ʷʪʢʠ ʨʠʮʠʥʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʾʾ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʽʜʞʠʤʫ ʫ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ. 

- ʚʧʣʠʚʫ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤ'ʷʪʢʠ ʨʠʮʠʥʠ 

ʥʘ ʩʪʫʧʽʥʴ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ ʧʨʠ ʟʘʜʘʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ; 

- ʚʧʣʠʚʫ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʞʠʤʫ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʥʘ 

ʩʪʫʧʽʥʴ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ ʧʨʠ ʟʘʜʘʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

- ʚʧʣʠʚʫ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʪʫʧʽʥʴ 

ʦʯʠʱʝʥʥʷ ʦʣʽʾ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ   

ʨʦʟʨʦʙʣʝʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ.  

 

3.2. ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

3.2.1. ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʝʧʣʦ-

ʤʘʩʦʧʝʨʝʥʦʩʫ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʘʩʦʧʝʨʝʥʦʩʫ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦʣʷʛʘʣʦ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: ʙʨʘʣʠ ʥʘʚʽʩʢʫ ʤʘʪʝʨʽʘʣʫ ʝʪʘʣʦʥʘ, ʚʠʟʥʘʯʘʣʠ ʾʾ ʤʘʩʫ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ 
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ʚʘʛʘʭ ʽʟ ʮʽʥʦʶ ʰʢʘʣʠ 0,001 ʛʨ. ʅʘʚʽʩʢʘ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ (ʣʠʩʪʠ ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ 

ʙʫʤʘʛʠ), ʚʘʞʠʣʘ ʩʪʽʣʴʢʠ, ʱʦʙ ʙʫʣʦ ʜʦʩʪʘʪʥʴʦ ʟʘʧʦʚʥʠʪʠ ʧʦʣʦʚʠʥʫ ʤʝʪʘʣʝʚʦʛʦ 

ʮʠʣʽʥʜʨʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ (ʨʠʩ. 3.1). 

ʉʧʝʮʽʘʣʴʥʠʡ ʢʦʥʪʝʡʥʝʨ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʦʛʦʛʦ ʤʝʪʘʣʝʚʦʛʦ ʮʠʣʽʥʜʨʘ ʟ ʥʘʨʽʟʘʥʦʶ ʟ ʜʚʦʭ ʩʪʦʨʽʥ 

ʚʥʫʪʨʽʰʥʴʦʶ ʨʽʟʴʙʦʶ ʜʣʷ ʫʱʽʣʴʥʶʚʘʯʽʚ ʙʦʣʪʽʚ. ʇʨʦʪʷʛʦʤ ʚʩʽʭ ʜʦʩʣʽʜʽʚ ʤʘʩʘ 

ʝʪʘʣʦʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʠʰʘʣʘʩʷ ʙʝʟ ʟʤʽʥ. ʇʦʪʽʤ ʟʚʘʞʫʚʘʣʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʪʨʝʪʴʦʛʦ 

ʟʥʘʢʘ ʧʽʩʣʷ ʢʦʤʠ ʥʘʚʽʰʝʥʥʷ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʝʚʥʦʛʦ ʩʢʣʘʜʫ (ʧʦʜʨʽʙʥʝʥʝ ʷʜʨʦ, 

ʣʫʰʧʠʥʥʷ, ʨʫʰʘʥʢʘ). ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥʶʚʘʣʠ ʾʾ ʚʦʣʦʛʽʩʪʴ ʚʽʜ 6% ʜʦ 14%. 

ɿʚʦʣʦʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʨʦʟʧʠʣʝʥʥʷʤ ʚʦʜʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʤʘʩʘ ʥʘʚʽʩʢʠ ʜʦ ʽ ʧʽʩʣʷ ʟʚʦʣʦʞʝʥʥʷ. 

 

 

 

ʈʠʩ. 3.1. ʂʦʥʪʝʡʥʝʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʘʩʦʧʝʨʝʥʦʩʫ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʜʚʽ ʥʘʚʽʩʢʠ (ʝʪʘʣʦʥʥʝ ʪʽʣʦ ʽ ʤʘʪʝʨʽʘʣ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ), 

ʨʦʟʤʽʱʫʶʪʴ ʚ ʤʝʪʘʣʝʚʠʡ ʮʠʣʽʥʜʨ ʽ ʩʧʨʝʩʦʚʫʶʪʴ ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʛʚʠʥʪʘʤʠ. 

ʈʽʟʴʙʦʚʽ ʟ'ʻʜʥʘʥʥʷ ʤʝʪʘʣʝʚʦʛʦ ʮʠʣʽʥʜʨʘ ʫʱʽʣʴʥʶʚʘʣʠ ʩʘʥʪʝʭʥʽʯʥʦʾ ʩʪʨʽʯʢʦʶ. 

ʂʦʥʪʝʡʥʝʨʠ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʧʦʤʽʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 25Áʉ ʽ ʧʨʦʚʦʜʠʣʠ ʾʭ ʚʽʜʣʝʞʫʚʘʥʥʷ. ʇʽʩʣʷ, ʤʝʪʘʣʝʚʽ ʮʠʣʽʥʜʨʠ 

ʚʽʜʢʨʠʚʘʣʠ ʽ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ ʽ ʚʦʣʦʛʽʩʪʴ ʟʨʘʟʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽ ʝʪʘʣʦʥʥʦʛʦ 

ʪʽʣʘ. ɺʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʾʭ ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ 

ʤʘʩʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ [80]. 
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ʋ ʧʝʨʰʠʭ ʜʦʩʣʽʜʘʭ ʚʠʟʥʘʯʘʣʠ ʥʝʦʙʭʽʜʥʠʡ ʯʘʩ ʚʽʜʩʪʦʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ. ʇʝʨʝʚʽʨʷʣʠʩʷ ʚʘʨʽʘʥʪʠ ʚʠʪʨʠʤʢʠ ʟʨʘʟʢʽʚ ʚ ʢʦʥʪʝʡʥʝʨʽ  24, 48, 72 ʽ 96 

ʛʦʜʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʘʩʪʘʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʝ ʜʦʩʣʽʜʞʫʶʪʴʩʷ (ʧʨʠ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʽʡ ʨʽʚʥʦʚʘʟʽ ʧʦʪʝʥʮʽʘʣʠ ʧʝʨʝʥʦʩʫ ʚʦʣʦʛʠ ʦʜʥʘʢʦʚʽ) ʥʝ ʙʽʣʴʰʝ 96 

ʛʦʜʠʥ. ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʘʭ ʚʽʜʩʪʦʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 96 ʛʦʜʠʥ. ɺʩʽ 

ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʟ ʪʨʠʨʘʟʦʚʦʶ ʧʦʚʪʦʨʥʽʩʪʶ. ʆʩʥʦʚʥʠʤʠ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ) ʻ ʚʦʣʦʛʦʚʤʽʩʪ ʪʽʣʘ ʽ ʧʦʪʝʥʮʽʘʣ 

ʤʘʩʦʧʝʨʝʥʦʩʫ [81]. 

ʇʦʪʝʥʮʽʘʣ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ. ɺ 

ʷʢʦʩʪʽ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʙʠʨʘʻʪʴʩʷ ʮʝʣʶʣʦʟʘ ʚ ʬʦʨʤʽ ʣʠʩʪʽʚ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ [81]. ʆʪʞʝ, 

 

( )

ʵ

mʵ ʊ

u

c
q= ,                                                  (3.1) 

 

ʜʝ q- ʧʦʪʝʥʮʽʘʣ ʤʘʩʦʧʝʨʝʥʦʩʫ, Üʄ; 

u  ɻï ʚʦʣʦʛʦʚʤʽʩʪ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ, ʢʛ/ʢʛ; 

ʊmɻc )( - ʧʠʪʦʤʘ  ʽʟʦʪʝʨʤʽʯʥʘ ʤʘʩʦʻʤʥʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ. 

ʇʠʪʦʤʘ ʽʟʦʪʝʨʤʽʯʥʘ ʤʘʩʦʻʤʥʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ ʧʦ [81] ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ 

1/100 ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʨʙʮʽʡʥʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ: 

 

 
1

( )
100

mɻ ʊ cmc u= Ö , (3.2) 

 

ʜʝ ucmï ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʦʨʙʮʽʡʥʠʡ ʚʦʣʦʛʦʚʤʽʩʪ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ, ʢʛ / ʢʛ. 

ʊʦʙʪʦ, ʧʠʪʦʤʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʫ ʝʪʘʣʦʥʥʦʛʦ ʪʽʣʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʝʥʮʽʘʣ ʚ 100 

ʤʘʩʦʦʙʤʽʥʥʠʭ ʛʨʘʜʫʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʦʪʝʥʮʽʘʣ ʧʝʨʝʥʦʩʫ 

ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʷʢ: 
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 100
( )

ʵ

cm ʊ

u

u
q= Ö . (3.3) 

 

ɼʣʷ ʬʽʣʴʪʨʦʚʘʣʴʥʦʾ ʙʫʤʘʛʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 Üʉ, ucm=0,277ʢʛ/ʢʛ [81]. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʘʩʦʦʙʤʽʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʦʣʦʛʦʚʤʽʩʪ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʽʣʘ. ɼʣʷ ʮʴʦʛʦ, ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

- ʤʘʩʘ ʚʦʜʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ: 

 

 .ʚʦʣ ʩ ʨʝʯg g g= - , (3.4) 

 

ʜʝ g ïʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʦʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʛ; 

g ʩ.ʨʝʯ ï ʤʘʩʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢʛ; 

 

- ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ (%): 

 

 
.

*100ʚʦʣ

ʩ ʨʝʯ

g
w

g
= , (3.5) 

 

- ʤʘʩʘ ʚʦʜʠ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ  ʚʦʣʦʛʦʩʪʽ w1  ʜʦ 

ʚʦʣʦʛʦʩʪʽ w2: 

 

 2 1
1

1100
ʚʣ

w w
g g

w

-
D =

-
 (3.6) 

 

- ʷʢɦʦ ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʤʘʻ 

ʚʠʨʘʟ ʚ ʢʛ/ʢʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʪʦ ʦʜʝʨʞʠʤʦ ʚʦʣʦʛʦʚʤʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ: 

 

 
.

ʚʦʣ

ʩ ʨʝʯ

g
u

g
=  (3.7) 
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ʊʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʤʘʩʦʦʙʤʽʥʫ, ʷʢʠʡ ʧʦʚôʷʟʫʻ ʚʦʣʦʛʦʚʤʽʩʪ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʽʣʘ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʤʘʩʦʧʝʨʝʥʦʩʫ ʻ ʧʠʪʦʤʦʶ ʽʟʦʪʝʨʤʽʯʥʦʶ 

ʤʘʩʦʻʤʥʽʩʪʶ ʩm. ɼʣʷ ʧʦʙʫʜʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩm =f (u), ʧʠʪʦʤʘ ʽʟʦʪʝʨʤʽʯʥʘ 

ʤʘʩʦʻʤʥʽʩʪʴ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 m
ʊ

ʜu
ʩ

ʜq

å õ
=æ ö
ç ÷

 (3.8) 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʽʻʶ ʬʦʨʤʫʣʦʶ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʢʦʥʽʚ 

ʽʥʪʝʛʨʘʣʥɹʦʛʦ ʯʠʩʣʝʥʥʷ, ʧʠʪʦʤʘ ʤʘʩʦʻʤʥʽʩʪʴ ʙʫʜʝ ʯʠʩʣʦʚʦ ʜʦʨʽʚʥʶʚʘʪʠ 

ʪʘʥʛʝʥʩʫ ʢʫʪʘ ʥʘʭʠʣʫ ʜʦʪʠʯʥʦʾ ʜʦ ʢʨʠʚʦʾ u =f (ɗ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʣʦʛʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʧʦʪʝʥʮʽʘʣʫ ʧʝʨʝʥʦʩʫ u =f (ɗ) ʽ ʧʠʪʦʤʦʾ 

ʽʟʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩm =f (u). 

ɺʠʢʦʥʫʶʯʠ ʜʦʩʣʽʜʠ ʧʨʠ ʨʽʟʥʦʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʽ ʷʜʨʘ, 

ʣʫhʧʠʥʥʷ, ʨʫʰʘʥʢʠ ʨʠʮʠʥʠ ʽ ʧʨʠ 10% -ʤʫ ʚʤʽʩʪʽ ʣʫʰʧʠʥʥʷ ʚ ʷʜʨʽ ʨʠʮʠʥʠ, 

ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʦʣʦʛʦʚʤʽʩʪʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʧʦʪʝʥʮʽʘʣʦʤ ʤʘʩʦʧʝʨʝʥʦʩʫ u=f(ɗ) ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T=const.  

 

3.2.2. ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ 

ʚʦʣʦʛʠ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ɺʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦʣʷʛʘʻ 

ʚ ʥʘʩʪʫʧʥʦʤʫ: ʥʘ ʜʥʽ ʝʢʩʠʢʘʪʦʨʽʚ ʨʦʟʤʽʱʫʚʘʣʠ ʩʢʣʷʥʫ ʻʤʥʽʩʪʴ ʽʟ ʩʽʨʯʘʥʦʶ 

ʢʠʩʣʦʪʦʶ (ʙʽʣʷ 100 ʤʣ) ʚ ʥʘʩʪʫʧʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

ɺ ʧʝʨʰʦʤʫ ʝʢʩʠʢʘʪʦʨʽ ï 25%, ʫ ʜʨʫʛʦʤʫ ï 45%, ʚ ʪʨʝʪʴʦʤʫ ï 65%, ʽ ʚ 

ʯʝʪʚʝʨʪʦʤʫ ï 85%. ʉʽʨʯʘʥʘ ʢʠʩʣʦʪʘ ʟʘʜʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠ 

ʟʘʜʘʥʫ ʧʦʩʪʽʡʥʫ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ɿʚʝʨʭʫ ʥʘʜ ʻʤʥʽʩʪʶ ʽʟ 

ʩʽʨʯʘʥʦʶ ʢʠʩʣʦʪʦʶ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʥʘ ʬʘʨʬʦʨʦʚʠʡ ʧʽʜʜʦʥ ʙʶʢʩʠ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ ʧʫʩʪʦʾ ʙʶʢʩʠ 

ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʛʨ. ɺ ʧʝʨʰʽ ʯʦʪʠʨʠ ʙʶʢʩʠ ʨʦʟʤʽʱʫʚʘʣʠ ʷʜʨʦ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ, ʚ ʜʨʫʛʽ ʯʦʪʠʨʠ ʙʶʢʩʠ ʨʦʟʤʽʱʫʚʘʣʠ ʣʫʰʧʠʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ.  
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ʇʦʪʽʤ ʙʨʘʣʠ ʧʦ ʪʨʠ ʩʪʘʢʘʥʯʠʢʘ (ʦʜʠʥ - ʟ ʷʜʨʦʤ, ʜʨʫʛʠʡ - ʟ ʣʫʰʧʠʥʥʷʤ, 

ʪʨʝʪʽʡ - ʟ ʨʫʰʘʥʢʦʶ) ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʢʦʞʝʥ ʟ ʯʦʪʠʨʴʦʭ ʝʢʩʠʢʘʪʦʨʽʚ ʽ ʟʘʢʨʠʚʘʣʠ 

ʢʨʠʰʢʦʶ. ɽʢʩʠʢʘʪʦʨʠ ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʪʝʨʤʦʰʘʬʫ. ʇʨʦʪʷʛʦʤ ʚʩʽʭ ʜʦʩʣʽʜʽʚ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʨʤʦh ʘʬʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ (ʚ ʜʦʩʣʽʜʘʭ ʧʨʠʡʥʷʪʘ 20 

ʛʨʘʜʫʩʽʚ) 

ʏʘʩ ʚʽʜ ʯʘʩʫ ʙʶʢʩʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟʚʘʞʫʚʘʣʠ, ʧʦʢʠ ʥʝ 

ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʧʦʩʪʽʡʥʘ ʚʘʛʘ, ʱʦ ʩʚʽʜʯʠʣʘ ʧʨʦ ʥʘʩʪʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʚʦʜʷʥʦʶ 

ʧʘʨʦʶ ʽ ʚʦʣʦʛʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʝʢʩʠʢʘʪʦʨʽ ʚʠʟʥʘʯʘʣʠ ʧʦ [82] ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʠʪʦʤʦʾ ʚʘʛʠ (ʢʦʥʮʝʥʪʨʘʮʽʾ) ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ. 

ɺʦʣʦʛʦʚʤʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʣʠ ʧʦ (3.7) 

ʄʘʩʫ ʚʦʜʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʚʠʟʥʘʯʘʣʠ ʧʦ (3.4) 

ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ (%) ʚʠʟʥʘʯʘʣʠ ʧʦ 

(3.5). ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʛʽʜʥʦ ɻʆʉʊ 10856. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʥʘʩʪʫʧʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ: 

- ʯʦʪʠʨʠ ʝʢʩʠʢʘʪʦʨʘ; 

- ʪʝʨʤʦʰʘʬʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʚʘʛʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʪʨʝʪʴʦʛʦ ʟʥʘʢʫ ʧʽʩʣʷ ʢʦʤʠ; 

- ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ; 

- ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ (ʷʜʨʦ ʽ ʣʫʰʧʠʥʥʷ ʨʠʮʠʥʠ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʦʣʦʛʦʫ-

ʪʨʠʤʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ u=f(ű) (ʽʟʦʪʝʨʤʠ 

ʩʦʨʙʮʽʾ ʪʘ ʜʝʩʦʨʙʮʽʾ). 

ɽʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʤʘʪʝʨʽʘʣʦʤ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 lnE RT j=-                                                (3.9) 

 

ʜʝ R - ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʧʦʩʪʽʡʥʘ, R =848ʢʛĀʤ/ʤʦʣʴĀʛʨʘʜ; 

ʊ - ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 0 ʂ; 
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ű - ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʯʘʩʪʢʘʭ ʚʽʜ ʦʜʠʥʠʮʽ. 

 

3.2.3. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ 

ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ. 

ʋ ʪʝʦʨʽʾ ʩʫʰʽʥʥʷ ʚʦʣʦʛʽʩʪʴ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʤʘʩʠ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʱʦ ʤʘʻ 

ʚʝʣʠʢʽ ʥʝʟʨʫʯʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɿʘʛʘʣʴʥʘ ʤʘʩʘ ʚʦʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʛ 

 

.ʚʦʣ ʩ ʨʝʯg g g= -                                        (3.10) 

 

ʜʝ g ïʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʦʣʦʛʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʢʛ; 

g ʩ.ʨʝʯ ï ʤʘʩʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʢʛ; 

 

ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, %: 

 

               100
ʩ.ʨʝʯ.

ʚʦʣc

g

g
W =                                            (3.11) 

 

ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ, %: 

 

             100Ö=
g

g
W ʚʦʣ ,                                            (3.12) 

 

ʌʦʨʤʫʣʠ ʧʝʨʝʭʦʜʫ, % 

 

              100Ö=
W-100

W
Wc ,                                          (3.13) 
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              100Ö=
W-100

W
W

c

                                      (3.14) 

 

ʗʢʱʦ ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʢʛ/ʢʛ  ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʚʦʣʦʛʦʚʤʽʩʪ ʤʘʪʝʨʽʘʣʫ 

(ʧʠʪʦʤʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ). 

 

                                                 
ʩ.ʨʝʯ.

ʚʦʣ

g

g
u= ,                                              (3.15) 

 

ʂʽʣʴʢʽʩʪʴ ʚʦʜʠ ʘʙʦ ʧʘʨʠ, ʱʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ, ʢʛ 

 

 
2 1

1

.
100

W W
W g

W

-
=

-
,                                           (3.16) 

 

ʜʝ: g- ʢʽʣʴʢʽʩʪʴ ʤôʷʪʢʠ;  

      1W - ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ; 

      2W - ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ. 

 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ. 

ʇʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʨʠʮʠʥʠ ʤʘʶʪʴ ʩʣʫʞʠʪʠ 

ʢʽʣɹʢʽʩʪʴ (ʧʠʪʦʤʘ ʢʽʣʴʢʽʩʪʴ) ʦʪʨʠʤʘʥʦʾ ʦʣʽʾ ʪʘ ʾʾ ʷʢʽʩʪʴ.  

ʗʢʽʩʪʴ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɼʉʊʋ 6757-96 [209]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʙʽʨ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʧʨʠ 

ʚʽʜʞʠʤʘʥʥʽ ʦʣʽʾ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʢʫʧʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ: 

 

 0 ʤ 0 0,ʟʘʜmax; min;m h l l­ ­ ²    (3.17) 
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ʜʝ ɛ0 ï ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ; ʤh - ʚʽʜʥʦʩʥʘ ʦʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ; 

ɚ0 ï ʷʢʽʩʪʴ ʦʣʽʾ; ɚ0,ʟʘʜï ʟʘʜʘʥʘ ʷʢʽʩʪʴ. 

 

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ʚ
ʚ ,

n

m

m
m=                                                (3.18) 

 

ʜʝ ʚm - ʤʘʩʘ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʟ ʟʘʜʘʥʦʾ ʤʘʩʠ ʤôʷʪʢʠ ʨʠʮʠʥʠ, ʢʛ. 

mn ï ʟʘʜʘʥʘ ʤʘʩʘ ʯʘʩʪʢʠ ʟʥʝʞʠʨʝʥʦʾ, ʩʫʭʦʾ ʤôʷʪʢʠ ʨʠʮʠʥʠ, ʢʛ  

ɺʽʜʥʦʩʥʘ ʦʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ʄ

ʆ

ʄ
ʪ

ʪ
=h ,                                             (3.19) 

 

ʜʝ ʪʦ ï ʤʘʩʘ ʦʣʽʾ, ʱʦ ʟʘʣʠʰʠʣʘʩʴ ʚ ʤʘʢʫʩʽ, ʢʛ; 

     ʪʄ ï ʤʘʩʘ ʤʘʢʫʭʠ, ʢʛ. 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʧʨʦʛʨʘʤʦʶ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦ ʧ. 3.1, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʦʨʪ ʍʦʨʪʠʮʴʢʘ 7. ɼʦʩʣʽʜʞʫʚʘʥʘ 

ʩʠʨʦʚʠʥʘ, (ʨʫʰʘʥʢʘ) ʛʦʪʫʻʪʴʩʷ ʟ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʟ ʦʙʨʫʰʝʥʦʛʦ 

ʥʘʩʽʥʥʷ (ʙʝʟ ʣʫʰʧʠʥʥʷ) ʽ ʟ ʥʝʦʙʨʫʰʝʥʥʦʛʦ ʥʘʩʽʥʥʷ. 

ɼʣʷ ʦʙʨʫʰʝʥʥʷ ʥʘʩʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠʩʪʨʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.2. ʘ ʾʾ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʘ ʨʠʩ. 3.2. ʙ. ɺʽʜʜʽʣʝʥʥʷ 

ʣʫʰʧʠʥʥʷ ʟ ʦʙʨʫʰʝʥʦʛʦ ʥʘʩʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨʽ. 

ʇʦʜʨʽʙʥʝʥʥʷ ʨʠʮʠʥʠ ʚ ʨʫʰʘʥʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʦʜʥʦʧʘʨʥʦʤʫ ʚʘʣʴʮʝʚʦʤʫ ʚʝʨʩʪʘʪʽ. ʈʦʟʤʽʨ ʤʽʞ ʧʦʜʨʽʙʥʶʶʯʠʤʠ ʚʘʣʢʘʤʠ, 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʽʥʥʷ 

(ʜʦʚʞʠʥʠ, ʰʠʨʠʥʠ ʽ ʪʦʚʱʠʥʠ).  

ɺʠʟʥʘʯʝʥʥʷ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʟʛʽʜʥʦ [224]. 
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                            ʘ                                                                         ʙ 

ʈʠʩ. 3.2. ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʙʨʫʰʝʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ: ʘ  - ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʧʨʦʮʝʩʫ ʦʙʨʫʰʝʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ; ʙ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ  

 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʚʠʭʽʜʥʫ ʚʦʣʦʛʽʩʪʴ ʨʫʰʘʥʢʠ 

ʟʘ ɻʆʉʊ-10856. ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʚʠʢʦʥʫʚʘʣʦʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʫʩʪʘʥʦʚʮʽ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʭʝʤʠ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.3. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 3.4. 

 

 

ʈʠʩ. 3.3. ʊʝʭʥʦʣʦʛʽʯʥʘ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘ ʚʽʜʞʠʤʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ: 1 - ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 2 - 
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ʞʘʨʦʚʥʷ; 3 - ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ; 4 - ʤʽʰʘʣʢʘ; 5 - ʚʠʚʘʥʪʘʞʥʝ ʚʽʢʥʦ; 6 - 

ʪʨʫʙʘ ʜʣʷ ʚʽʜʚʦʜʫ ʧʘʨʽʚ; 7 - ʤʽʨʥʝ ʩʢʣʦ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ; 8 - ʜʦʜʘʪʢʦʚʘ ʻʤʥʽʩʪʴ 

ʜʣʷ ʚʦʜʠ; 9-15 - ʧʨʦʭʽʜʥʠʡ ʨʝʛʫʣʶʶʯʠʡ ʚʝʥʪʠʣʴ; 16 - ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ; 17 - 

ʤʘʥʦʤʝʪʨ; 18 - ʥʘʛʨʽʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ; 19-21 - ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ; 22 

- ʙʽʪʝʨ; 23 - ʧʨʝʩ; 24 - ʧʦʨʰʝʥʴ ʧʨʝʩʘ; 25-26 - ʚʩʪʘʚʢʠ ʢʘʥʘʣʫ; 27 - ʻʤʥʽʩʪʴ ʜʣʷ 

ʟʙʦʨʫ ʦʣʽʾ; 28 - ʻʤʥʽʩʪʴ ʜʣʷ ʟʙʦʨʫ ʤʘʢʫʭʠ; 29 - ʥʘʛʨʽʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 

 

 

 

 ʈʠʩ. 3.4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʽ ʚʽʜʞʠʤʫ ʦʣʽʾ ʟ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ɾʘʨʽʥʥʷ (ʟʚʦʣʦʞʝʥʥʷ ʽ ʩʫʰʽʥʥʷ) ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʞʘʨʦʚʥʽ 2. ɿʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʦʜʘ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ 1 ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʚʽʜʢʨʠʪʠʡ ʧʨʦʭʽʜʥʠʡ ʨʝʛʫʣʶʶʯʠʡ ʚʝʥʪʠʣʴ 9, ʜʦʜʘʪʢʦʚʫ ʻʤʥʽʩʪʴ ʜʣʷ ʚʦʜʠ 8 ʽ 

ʧʨʦʭʽʜʥʠʡ ʨʝʛʫʣʶʶʯʠʡ ʚʝʥʪʠʣʴ 10. ʂʦʥʪʨʦʣʴ ʨʽʚʥʷ ʚʦʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʨʥʦʛʦ ʩʢʣʘ 7. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ, ʚʦʜʠ ʚ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ 1, ʚʝʥʪʠʣʴ 9 ʽ  10 ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʪʨʴʦʭ ʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 18, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʘʢʫ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ. ʊʠʩʢ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ 1 ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʦʤʝʪʨʘ 

17. ɸʚʘʨʽʡʥʠʡ ʪʠʩʢ ʢʦʥʪʨʦʣʶ̒ ʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʦʙʽʞʥʦʛʦ ʢʣʘʧʘʥʘ 16. 

ʈʫʰʘʥʢʘ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦʜʘʻʪʴʩʷ ʚ ʞʘʨʦʚʥʶ 2 ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʙʫʥʢʝʨ 3. ʂʦʥʪʨʦʣʴ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʨʫʰʘʥʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʨʥʦʾ ʣʽʥʽʡʢʠ, ʷʢʘ ʚʩʪʘʚʣʷʻʪʴʩʷ ʚ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ. ʇʝʨʝʤʽʰʫʚʘʥʥʷ 

ʨʫʰʘʥʢʠ ʧʽʜ ʯʘʩ ʞʘʨʽʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʰʘʣʢʠ 4, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟ ʨʝʜʫʢʪʦʨʦʤ 19. ʇʘʨʘ ʧʨʠ ʞʘʨʽʥʥʽ ʚʽʜʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʪʨʫʙʫ ʜʣʷ ʚʽʜʚʦʜʫ ʧʘʨʠ 6. ɿʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʛʦʩʪʨʠʤ ʧʘʨʦʤ, 

ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʚ ʯʘʥ ʞʘʨʦʚʥʽ 2 ʯʝʨʝʟ ʚʽʜʢʨʠʪʠʡ ʚʝʥʪʠʣʴ 11 ʽ 12. ɺʝʥʪʠʣʴ 13 ʧʨʠ 

ʮʴʦʤʫ ʟʘʢʨʠʪʠʡ. ʇʨʠʯʦʤʫ, ʚʝʥʪʠʣʴ 12 ʚʽʜʢʨʠʪʠʡ ʧʦʚʥʽʩʪʶ, ʘ ʚʝʥʪʠʣʴ 11 - 

ʚʜ̔ʢʨʠʪʠʡ ʥʘ ʩʪʽʣʴʢʠ, ʱʦʙ ʪʠʩʢ ʧʘʨʠ, ʟʘʣʠʰʘʚʩʷ ʥʝʟʤʽʥʥʠʤ, ʷʢʠʡ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʤʘʥʦʤʝʪʨʦʤ 17. ʉʫʰʢʘ ʤôʷʪʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʛʦʩʪʨʦʶ ʧʘʨʦʶ, 

ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʞʘʨʦʚʥʽ ʯʝʨʝʟ ʚʝʥʪʠʣʽ 11, 13 ʽ 14. ʜʣʷ ʮʴʦʛʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʚʝʥʪʠʣʴ 12, ʱʦ ʧʦʜʘʻ ʛʦʩʪʨʫ ʧʘʨʫ, ʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʦʚʥʽʩʪʶ 

ʚʝʥʪʠʣʽ 13 ʽ 14. ʇʦʣʦʞʝʥʥʷ ʚʝʥʪʠʣʷ 11 - ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʪʠʩʢʫ.  

ɾʘʨʽʥʥʷ ʤôʷʪʢʠ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚʠʚʘʥʪʘʞʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʚʠʚʘʥʪʘʞʥʝ 

ʚʽʢʥʦ 5. ɺʝʥʪʠʣʴ 15 ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʣʠʚʫ ʚʦʜʠ ʟ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ. 

ɺʽʜʪʠʩʢ ʦʣʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʝʩʽ (ʨʠʩ. 3.2 - 3.4). ɼʣʷ ʮʴʦʛʦ, ʤôʷʪʢʘ ʯʝʨʝʟ 

ʚʠʚʘʥʪʘʞʥʝ ʚʽʢʥʦ ʧʦʜʘʻʪʴʩʷ ʚ ʙʽʪʝʨ 22, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟ ʨʝʜʫʢʪʦʨʦʤ 20. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʙʽʪʝʨ 22 ʦʙʝʨʪʘʶʯʠʩʴ 

ʟʘʰʪʦʚʭʫʻ ʤôʷʪʢʫ ʚ ʢʘʥʘʣ ʧʨʝʩʘ 23 ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ, ʧʦʨʰʝʥʴ 

24 ʚʽʜʚʝʜʝʥʦ ʚ ʢʨʘʡʥʻ ʣʽʚʝ ʧʦʣʦʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤôʷʪʢʠ ʧʽʩʣʷ ʾʾ ʞʘʨʽʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ 29, 

ʢʘʥʘʣ ʧʨʝʩʘ ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 85 ... 90 Á ʉ  

ʇʽʩʣʷ ʥʘʧʦʚʥʝʥʥʷ ʢʘʥʘʣʫ ʧʨʝʩʘ 23 ʟʘʢʨʠʚʘʻʪʴʩʷ ʚʩʪʘʚʢʘ ʢʘʥʘʣʫ 26 

ʚʢʣʶʯʘʻʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ 21, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴ ʧʦʨʰʝʥʴ 24 ʚ ʨʫʭ. 

ʇʦʨʰʝʥʴ 24, ʨʫʭʘʶʯʠʩʴ ʚʧʨʘʚʦ, ʟʜʘʚʣʶʻ ʤôʷʪʢʫ. ʆʣʽʷ ʚʽʜʞʠʤʘʻʪʴʩʷ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ ʯʝʨʝʟ ʟʝʻʨʥʽ ʧʣʘʩʪʠʥʠ (ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʨʝʩʫ), 
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ʧʦʪʨʘʧʣʷʻ ʚ ʻʤʥʽʩʪʴ ʜʣʷ ʟʙʦʨʫ ʦʣʽʾ 27. ɼʘʣʽ ʩʣʽʜ ʚʠʜʘʣʠʪʠ ʟ ʢʘʥʘʣʫ ʧʨʝʩʘ 23 

ʚʽʜʞʘʪʫ ʤʝʟʛʫ. ɿʥʽʤʘʶʪʴ ʚʩʪʘʚʢʫ 26, ʚʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ 21 

ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ 24. ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʤʝʟʛʘ ʚʠʯʘʚʣʶʻʪʴʩʷ ʧʦʨʰʥʝʤ ʽ 

ʚʠʭʦʜʠʪʴ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʙʽʪʝʨʘ 22, ʷʢʠʡ ʤʘʻ ʧʨʦʨʽʟ ʜʣʷ ʚʠʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʨʫʰʘʥʢʠ ʜʣʷ ʞʘʨʽʥʥʷ, ʚ ʞʘʨʦʚʥʽ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʻ: ʪʠʩʢ ʧʘʨʠ, ʨʛʨ, ʚʠʩʦʪʘ ʰʘʨʫ ʤôʷʪʢʠ ʅ, ʥʘʯʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ Wʥ, ʢʽʥʮʝʚʘ 

ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ʦʢʨʝʤʦ ʜʣʷ ʧʝʨʽʦʜʽʚ ʟʚʦʣʦʞʝʥʥʷ Wʢ.ʟ ʪʘ ʩʫʰʽʥʥʷ Wʢ.ʩ.. ɾʘʨʦʚʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʘʻ ʦʜʠʥ ʯʘʥ, ʯʠʩʣʦ ʦʙʦʨʦʪʽʚ ʤʽʰʘʣʢʠ ʞʘʨʦʚʥʽ 4 ʥʝ 

ʟʤʽʥʶʶʪʩɹʷ, ʪʘ ʩʢʣʘʜʘʻ 32,5 ʦʙ./ʭʚ.  ʋ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ ʣʽʪʝʨʘʪʫʨʠ, ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ 

ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʽ ʩʫʰʽʥʥʽ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʤʘʻ ʩʫʧʝʨʝʯʣʠʚʠʡ ʭʘʨʘʢʪʝʨ [225, 226]. ʊʦʤʫ, 

ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʽʜʞʠʤʫ ʦʣʽʾ ʚ ʧʨʝʩʽ - ʧʨʠʡʥʷʪʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. 

ʊʦʙʪʦ, ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ʜʣʷ ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʜʦ ʨʽʚʥʷ 

Wʢ.ʟ = 15%, ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ ʜʦ ʨʽʚʥʷ Wʢ.ʩ = 6%. 

ʊʠʩʢ ʧʘʨʠ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʥʷʪʦ ʨʛʨ=0,4 ʄʇʘ. ɺʠʩʦʪʘ ʰʘʨʫ 

ʨʫʰʘʥʢʠ ʚ ʞʘʨʦʚʥʽ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʅ=0 ʤʤ ʜʦ ʅ=240 ʤʤ. ʇʨʦʚʝʜʝʥʥʷ 

ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʨʫʘhʥʢʠ ʚ ʞʘʨʦʚʥʶ. ʊʘʢ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤôʷʪʢʠ, ʱʦ 

ʧʦʜʘ̒ ʪʴʩʷ ʜʦ ʧʨʝʩʫ ʜʣʷ ʚʽʜʞʠʤʫ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʜʦʩʪʘʪʥʷ ʚʠʩʦʪʘ ʰʘʨʫ 

ʨʫʰʘʥʢʠ ʚ ʞʘʨʦʚʥʽ ʩʪʘʥʦʚʠʪʴ 160 ʤʤ. 

ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʠ, ʥʝʦʙʭʽʜʥʝ ʛʨʘʜʫʶʚʘʥʥʷ 

ʧʨʦʭʽʜʥʦʛʦ ʨʝʛʫʣʶʶʯʦʛʦ ʚʝʥʪʠʣʷ 11 (ʨʠʩ. 3.3) ʥʘ ʨʽʟʥʠʡ ʪʠʩʢ. ɼʣʷ ʮʴʦʛʦ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨ ʟʘʧʦʚʥʶʶʪʴ ʚʦʜʦʶ, ʚʢʣʶʯʘʶʪʴ ʚʩʽ ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 18 ʽ 

ʩʪʚʦʨʶʶʪʴ ʪʠʩʢ ʧʘʨʠ ʨʛʨ = 0,4 ʄʇʘ. ɺʽʜʢʨʠʚʘʶʯʠ ʧʦʚʥʽʩʪʶ ʚʝʥʪʠʣʽ 13 ʽ 14. ɸ 

ʚʝʥʪʠʣʴ 11 - ʚʽʜʢʨʠʚʘʶʪʴ ʥʘ ʪʘʢʫ ʚʽʜʩʪʘʥʴ, ʱʦʙ ʪʠʩʢ ʧʘʨʠ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʤʘʥʦʤʝʪʨʦʤ 17 ʥʝ ʟʤʽʥʶʚʘʚʩʷ. ʂʦʣʠ ʮʝ ʧʦʣʦʞʝʥʥʷ ʚʝʥʪʠʣʷ ʟʘʬʽʢʩʦʚʘʥʦ, - 

ʨʦʙʠʪʴʩʷ ʧʦʟʥʘʯʢʘ. ɼʣʷ ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʥʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ (ʢʛ ʧʘʨʠ / ʩʝʢ). ɼʣʷ ʮʴʦʛʦ, ʙʨʘʣʠ ʻʤʥʽʩʪʴ ʟ 

ʚʦʜʦʶ, ʟʚʘʞʫʚʘʣʠ ʾʾ. ʐʣʘʥʛ ʧʽʩʣʷ ʚʝʥʪʠʣʷ 14 ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚ ʮʶ ʻʤʥʽʩʪʴ ʟ 

ʚʦʜʦʶ ʽ ʩʪʚʦʨʶʚʘʣʠ ʪʠʩʢ. ʋ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ ʩʪʚʦʨʶʚʘʣʠ ʪʠʩʢ ʧʘʨʠ ʨʛʨ=0,4 
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ʄʇʘ. ʇʦʚʥʽʩʪʶ ʚʽʜʢʨʠʚʘʣʠ ʚʝʥʪʠʣʴ 13 ʽ 14, ʘ ʚʝʥʪʠʣʴ 11 - ʚʽʜʢʨʠʚʘʣʠ ʥʘ 

ʥʝʦʙʭʽʜʥʫ ʤʪ̔ʢʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶʚʘʣʠ ʯʘʩ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 30 ʩʝʢ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ 30 ʩ ʚʝʥʪʠʣʽ 11, 13 ʽ 14 ʟʘʢʨʠʚʘʣʠ, ʘ ʻʤʥʽʩʪʴ ʟ ʚʦʜʦʶ ʟʥʦʚʫ 

ʟʚʘʞʫʚʘʣʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ʚʠʟʥʘʯʘʣʠ ʷʢ: 

 

t

ʪʪ
Q ʻʧʻ

ʧʛ

-
= ʢʛ/ʩ,                                   (3.20) 

 

ʜʝ m  ̒ï ʤʘʩʘ ʻʤʥʦʩʪʽ ʟ ʚʦʜʦʶ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʞʝʥʴ, ʢʛ.; 

m ʧ̒ ï ʤʘʩʘ ʻʤʥʦʩʪʽ ʟ ʚʦʜʦʶ ʽ ʧʘʨʦʶ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʢʛ.; 

t ï ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩ. 

 

ʊʘʢʽ ʞ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʟʥʘʯʝʥʴ ʪʠʩʢʫ ʨʛʨ=0.5 ʄʇʘ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʪʠ ʰʘʨʫ ʨʫʰʘʥʢʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʞʘʨʦʚʥʶ, 

ʥʝʦʙʭʽʜʥʝ ʛʨʘʜʫʶʚʘʥʥʷ ʯʘʥʘ ʞʘʨʦʚʥʽ. ɼʣʷ ʮʴʦʛʦ, ʤʽʨʥʦʶ ʣʽʥʽʡʢʦʶ ʯʝʨʝʟ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ 3 ʟʘʤʽʨʷʣʠ ʛʣʠʙʠʥʫ ʯʘʥʘ ʞʘʨʦʚʥʽ ʽ ʬʽʢʩʫʚʘʣʠ 

ʟʥʘʯʝʥʥʷ. ʇʦʪʽʤ ʟʘʩʠʧʘʣʠ ʨʫʰʘʥʢʫ ʚ ʯʘʥ ʞʘʨʦʚʥʽ. ʇʝʨʽʦʜʠʯʥʦ, ʚʢʣʶʯʘʣʠ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ 19 ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʨʫʰʘʥʢʫ ʤʽʰʘʣʢʦʶ 4. 

ʈʫʰʘʥʢʫ ʟʘʩʠʧʘʣʠ ʥʘ ʩʪʽʣʴʢʠ, ʱʦʙ ʚʠʤʽʨʷʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʣʽʥʽʡʮʽ ʟʤʝʥʰʠʣʘʩʷ 

ʥʘ 160 ʤʤ ʽ ʩʪʘʚʠʣʠ ʧʦʟʥʘʯʢʫ ʥʘ ʣʽʥʽʡʮʽ ʥʘ ʨʽʚʥʽ ʚʝʨʭʥʴʦʛʦ ʦʙʽʜʢʘ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʨʠ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʨʫʰʘʥʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʜʦ ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ (15%), ʥʝʦʙʭʽʜʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʨʫʰʘʥʢʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʚʠʩʦʪʠ ʰʘʨʫ. ɼʣʷ ʮʴʦʛʦ, ʟʚʘʞʝʥʫ ʨʫʰʘʥʢʫ ʟʘʩʠʧʘʣʠ ʚ ʞʘʨʦʚʥʶ. 

ʆʜʥʦʯʘʩʥʦ ʢʦʥʪʨʦʣʶʚʘʣʠ ʚʠʩʦʪʫ ʰʘʨʫ ʨʫʰʘʥʢʠ, ʱʦ ʟʘʩʠʧʘʻʪʴʩʷ. ɼʣʷ ʚʠʩʦʪʠ 

ʰʘʨʫ 160 ʤʤ ï ʬʽʢʩʫʚʘʣʠ ʾʾ ʤʘʩʫ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʨʠ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʨʫʰʘʥʢʠ ʜʦ ʢʽʥʮʝʚʦʾ 

ʚʦʣʦʛʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ (3.15) 
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ʈʽʟʥʠʮʶ ʚʦʣʦʛʦʩʪʽ, ʦʪʨʠʤʘʥʫ ʧʨʠ ʟʚʦʣʦʞʝʥʽ ʽ ʩʫʰʽʥʥʽ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 ʢʟ ʢʩW W WD = -  (3.21) 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ (ʨʠʩ. 3.1 -

3.4) ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘʩʪʫʧʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ: 

ï ʪʝʨʤʦʰʘʬʫ; 

ï ʚʘʛʠ ʟ ʮʽʥʦʶ ʧʦʜʽʣʫ ʰʢʘʣʠ ʜʦ 0,001 ʛ; 

ï ʘʣʶʤʽʥʽʻʚʽ ʙʶʢʩʠ ʜʣʷ ʥʘʚʽʩʦʢ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʩʪʫʧʥʠʡ: 

ɿʚʘʞʠʪʠ ʢʦʞʥʫ ʧʦʨʦʞʥʶ ʙʶʢʩʫ ʥʘ ʚʘʛʘʭ ʮʽʥʦʶ ʧʦʜʽʣʫ ʰʢʘʣʠ 0,001 ʛ 

ʉʪʚʦʨʠʪʠ ʪʠʩʢ ʧʘʨʘ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ 1 ʨʽʚʥʠʤ ʨʛʨ=3 ʢʛ/ʩʤ
2, ʷʢʠʡ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʤʘʥʦʤʝʪʨʦʤ 17. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʪʠʩʢʫ ʧʘʨʠ ʙʽʣʴʰʝ 

ʥʝʦʙʭʽʜʥʦʛʦ, ʡʦʛʦ ʩʪʨʘʚʣʶʶʪʴ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʢʨʠʚʘʶʪʴ ʚʝʥʪʠʣʽ 11, 13 ʽ 14 

(ʜʠʚ. ʨʠʩ. 3.3).  

ɿʘʩʠʧʘʪʠ ʟʚʘʞʝʥʫ ʨʫʰʘʥʢʫ ʚ ʞʘʨʦʚʥʶ 2 ʜʦ ʚʠʩʦʪʠ ʰʘʨʫ 160 ʤʤ. 

ɺʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.19) ʽ (3.21) ʢʽʣʴʢʽʩʪʴ ʧʘʨʠ ʽ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʟʚʦʣʦʞʝʥʥʷ ʨʫʰʘʥʢʠ ʜʦ ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ W2. 

ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ 19, ʱʦ ʦʙʝʨʪʘʻ ʤʽʰʘʣʢʫ 4 

ʞʘʨʦʚʥʽ 2. ɼʣʷ ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ ʚʝʥʪʠʣʴ 12 ʚʽʜʢʨʠʚʘʣʠ ʧʦʚʥʽʩʪʶ ʽ ʥʘ 

ʚʽʜʧʦʚʽʜʥʫ ʤʽʪʢʫ - ʚʝʥʪʠʣʴ 11 (ʚʝʥʪʠʣʴ 13 - ʟʘʢʨʠʪʠʡ).  

ʏʝʨʝʟ ʯʘʩ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ (3.18), ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ 

ʨʫʰʘʥʢʠ ʜʦ ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ W2, ʚʽʜʢʨʠʚʘʣʠ ʟʘʩʣʽʥʢʫ ʚʠʚʘʥʪʘʞʥʦʛʦ ʚʽʢʥʘ 5 

ʽ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʫ ʨʫʰʘʥʢʠ ʚ ʙʶʢʩʫ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʚʠʟʥʘʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɼʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ, ʚʽʜʢʨʠʚʘʣʠ ʧʦʚʥʽʩʪʶ ʚʝʥʪʠʣʴ 13, ʘ ʚʝʥʪʠʣʴ 12 - 

ʟʘʢʨʠʚʘʣʠ. ʇʦʣʦʞʝʥʥʷ ʚʝʥʪʠʣʷ 11 ʥʝ ʟʤʽʥʶʚʘʣʠ. ʏʘʩ ʩʫʰʽʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ. ʊʘʢ ʱʦʙ ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʧʽʩʣʷ 

ʩʫʰʽʥʥʷ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʚʽʜ 4% ʜʦ 10%.  
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʦ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʩʫʰʽʥʥʷ 25 ʭʚ. 

ɯʥʪʝʨʚʘʣ ʯʘʩʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʚ 15 ʭʚ. ʏʝʨʝʟ 

ʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ 25 ʭʚ) ʚʽʜʢʨʠʚʘʣʠ ʟʘʩʣʽʥʢʫ ʚʠʚʘʥʪʘʞʥʦʛʦ 

ʚʽʢʥʘ 5 ʽ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʫ ʨʫʰʘʥʢʠ ʚ ʙʶʢʩʫ. 

ʇʽʩʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʯʘʩʦʤ, ʚʢʣʶʯʘʚʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ 

ʨʝʜʫʢʪʦʨʦʤ 20 ʧʨʠʚʦʜʫ ʙʽʪʝʨʘ 22, ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʚʘʣʦʩʷ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʝ ʚʽʢʥʦ 

5 ʽ ʤôʷʪʢʘ ʧʦʜʘʚʘʣʘʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʽʛʨʽʪʦʤʫ ʜʦ 80-85Áʉ ʢʘʥʘʣʫ ʧʨʝʩʘ 23. 

ʇʨʠ ʧʦʚʥʦʤʫ ʟʘʧʦʚʥʝʥʽ ʢʘʥʘʣʫ ʧʨʝʩʘ 23 ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʨʝʜʫʢʪʦʨʦʤ 20 

ʧʨʠʚʦʜʫ ʙʽʪʝʨʘ 22 ʚʠʤʠʢʘʚʩʷ.  

ʂʘʥʘʣ ʟʘʢʨʠʚʘʚʩʷ ʟʘʩʣʽʥʢʦʶ 26 ʽ ʚʢʣʶʯʘʚʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ 

ʨʝʜʫʢʪʦʨʦʤ 21 ʧʨʠʚʦʜʫ ʧʦʨʰʥʷ 24 ʧʨʝʩʘ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʪʨʦʣʶʚʘʣʠ 

ʘʤʧʝʨʤʝʪʨʦʤ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʣʘʥʮʶʛ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 21. ʆʣʽʶ, ʷʢʘ 

ʧʦʪʨʘʧʠʣʘ ʚ ʻʤʥʽʩʪʴ 27 ʚʠʚʘʥʪʘʞʫʚʘʣʠ ʚ ʙʶʢʩʫ. ʂʦʞʥʫ ʙʶʢʩʫ ʟʚʘʞʫʚʘʣʠ. 

ɺʦʣʦʛʽʩʪʴ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʾʭ ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ 

ʤʘʩʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ɻʆʉʊ 10856 [227]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ 

ʟʜʽʡʩʥʚʁʘʣʠ ʥʝʟʘʣʝʞʥʝ ʚʘʨʽʶʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

ʘ) ʢʽʣʴʢʽʩʪʴ ʨʫʰʘʥʢʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʚ ʞʘʨʦʚʥʶ - ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʨʥʦʾ 

ʚʽʜʛʨʘʜʫʡʦʚʘʥʦʾ ʣʽʥʽʡʢʠ ʯʝʨʝʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʙʫʥʢʝʨ (ʧʦʟ. 2 ʽ 3, ʨʠʩ. 3.3); 

ʙ) ʧʦʜʘʯʫ ʧʘʨʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʨʫʰʘʥʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

- ʟʤʽʥʦʶ ʧʦʣʦʞʝʥʥʷ ʚʽʜʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʚʝʥʪʠʣʽʚ (ʧʦʟ.11 ʽ 12, ʨʠʩ. 3.3); 

ʚ) ʧʦʜʘʯʫ ʧʘʨʠ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʜʣʷ ʩʫʰʢʠ ʨʫʰʘʥʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ - 

ʟʤʽʥʦʶ ʧʦʣʦʞʝʥʥʷ ʚʽʜʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʚʝʥʪʠʣʽʚ (ʧʦʟ.11 ʽ 13, ʨʠʩ. 3.3); 

ʛ) ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʘʣʘ ʛʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ - ʟʤʽʥʦʶ ʟʽʨʦʯʦʢ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʚʘʣʫ (ʧʦʟ. 5 ʽ 13, ʨʠʩ. 3.5); 

ʜ) ʚʠʩʦʪʘ ʢʘʥʘʣʫ - ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʰʢʠ ʢʘʥʘʣʫ 

ʽ ʤʘʻ ʚʽʜʧʦʚʽʜʥʦ ʟʤʽʥʥʽ ʧʦ ʚʠʩʦʪʽ ʧʦʨʰʥʽ (ʧʦʟ. 2 ʽ 14, ʨʠʩ. 3.5); 

ʝ) ʟʘʟʦʨ ʽ ʢʫʪ ʥʘʭʠʣʫ ʛʨʘʥʽ ʟʝʻʨʥʦʾ ʧʣʘʥʢʠ - ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʤʽʥʦʶ 

ʟʝ̒ʨʥʦʾ ʧʣʘʥʢʠ (ʧʦʟ. 4, ʨʠʩ. 3.5). 
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ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠʣʘʜʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʪʘ ʬʽʢʩʘʮʽʾ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʧʨʝʩʽ 

23 (ʨʠʩ. 3.5) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʤʧʝʨʤʝʪʨ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʤʘʢʩʠʤʘʣʴʥʦ  ʁ

ʤʝʞʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ 0,5 ɸ, ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʷʢʦʛʦ ʩʢʣʘʜʘʚ 0,5 ʠ ʮʽʥʘ 

ʧʦʜʽʣʢʠ - 0,2 ɸ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʚʽʩʦʢ 

ʟʛʽʜʥʦ ɻʆʉʊ 10856, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʫʰʠʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʰʘʬʘ ʪʠʧʫ 2ɺ-

151 ʟ ʜʽʘʧʘʟʦʥʦʤ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 40 ʜʦ 200 Áʉ. ʄʝʞʘ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʰʘʬʠ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʨʝʞʠʤʽ ʩʢʣʘʜʘʻ Ñ 2 Á ʉ. 

 

 

 

ʈʠʩ. 3.5. - ʉʭʝʤʘ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʘʥʘʣʫ: 1 - ʩʪʘʥʠʥʘ; 2 - ʢʨʠʰʢʘ ʢʘʥʘʣʫ; 3 

- ʨʝʛʫʣʶʚʘʣʴʥʽ ʙʦʣʪʠ; 4 - ʟʝʻʨʥʘ ʧʣʘʥʢʘ; 5 - ʚʘʣ ʛʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ; 6 - 

ʦʧʦʨʘ ʚʘʣʫ; 7 - ʪʨʘʧʝʮʝʾʜʘʣʴʥʘ ʛʘʡʢʘ; 8 - ʟʤʽʥʥʘ ʚʩʪʘʚʢʘ ʢʘʥʘʣʫ; 9 - 
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ʝʢʩʮʝʥʪʨʠʢʦʚʠʡ ʙʽʪʝʨ; 10, 14 - ʢʘʥʘʣ; 11 - ʨʫʭʦʤʘ ʢʨʠʰʢʘ ʢʘʥʘʣʫ; 12 - ʟʤʽʥʥʘ 

ʚʩʪʘʚʢʘ ʢʘʥʘʣʫ; 13 - ʟʤʽʥʥʽ ʟʽʨʦʯʢʠ; 14 - ʟʤʽʥʥʠʡ ʧʦʨʰʝʥʴ. 

ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʪʠʩʢʫ ʚ ʞʘʨʦʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʠʩʪʝʤʘ 

ʧʘʨʦʚʠʭ ʢʨʘʥʽʚ ʪʠʧʫ DN15-50.  

ʇʘʨʦʚʠʡ ʢʨʘʥ (ʧʦʟʠʮʽʷ 12 ʥʘ ʨʠʩ. 3.3) ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʧʘʨʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʞʘʨʦʚʥʶ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʦʣʦʞʝʥʥʷ 

ʨʫʰʘʥʢʠ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʇʘʨʦʚʠʡ ʢʨʘʥ (ʧʦʟʠʮʽʷ 13 ʥʘ ʨʠʩ. 3.3) ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʧʘʨʠ ʜʦ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʞʘʨʦʚʥʽ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʰʽʥʥʷ ʨʫʰʘʥʢʠ 

ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʇʘʨʦʚʠʡ ʢʨʘʥ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʧʘʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʞʘʨʦʚʥʽ ʽ ʾʾ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ. ʏʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʨʫʰʘʥʢʠ 

ʟʘʤʽʨʷʣʠ ʩʝʢʫʥʜʦʤʽʨʦʤ ʉɯ-2ɸ, ʟ ʧʦʭʠʙʢʦʶ ʥʝ ʙʽʣʴʰʝ 0,25 ʩ. 

ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʨʫʰʘʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʫʯʥʽ 

ʚʘʣʢʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ ʨʽʟʥʠʤʠ ʨʦʟʤʽʨʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ,  ʨʫʯʥʽ ʚʘʣʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʙʦʯʦʛʦ 

ʟʘʟʦʨʫ ʤʽʞ ʥʠʤʠ. 

 

3.2.4. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʦʾ  ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ 

ʨʠʮʠʥʠ ʥʘ ʾʾ ʦʣʽʻʚʽʜʜʘʯʫ 

ɺ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʦʨʪʫ 

ʍʦʨʪʠʮʴʢʘ 7 ʦʣʽʡʥʽʩʪʶ 55% ʽ ʚʠʭʽʜʥʦʶ ʚʦʣʦʛʽʩʪʶ 7,2%, ʟ ʥʘʩʠʧʥʦʶ ʤʘʩʦʶ 

ʤôʷʪʢʠ 535 ʢʛ/ʤ3. ɺʠʭʦʜʷʯʠ ʟ ʤʦʞʣʠʚʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʨʠʡʤʘʻʤʦ 

ʚʠʩʦʪʫ ʰʘʨʫ ʤôʷʪʢʠ ʚ ʯʘʥʽ ʞʘʨʦʚʥʽ 160 ʤʤ.  

ʅʘ ʨʠʩ. 3.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʨʝʩʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʞʘʨʦʚʥʽ ʫ ʚʠʛʣʷʜʽ 

ʦʜʥʦʛʦ ʯʘʥʘ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʢʪʦʨ 

ʨʷʜʢʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʧ'ʷʪʴ ʥʘʰʠʭ ʚʘʨʽʘʥʪʽʚ ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʦʣʦʛʽʩʪʶ ʤôʷʪʢʠ, % 

(11,8; 9,6; 8,1; 7,1; 6,5). ʆʙʯʠʩʣʝʥʥʷ ʙʫʜʝʤʦ ʚʠʢʦʥʫʚʘʪʠ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ MATLAB. 
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ʈʠʩ. 3.6. ʈʦʙʦʯʝ ʢʨʝʩʣʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʞʘʨʦʚʥʽ: 1 - ʢʦʨʧʫʩ ʞʘʨʦʚʥʽ, 2 - ʥʽʞ-

ʤʽʰʘʣʢʘ, 3 - ʢʨʠʰʢʘ ʞʘʨʦʚʥʽ, 4 - ʚʝʨʭʥʽʡ ʢʦʨʧʫʩ ʧʽʜʰʠʧʥʠʢʘ, 5 - ʧʨʠʡʤʘʣʴʥʘ 

ʚʦʨʦʥʢʘ, 6 - ʚʠʪʷʞʥʘ ʪʨʫʙʘ, 7 - ʥʠʞʥʷ ʦʧʦʨʘ, 8 - ʢʦʨʧʫʩ ʧʽʜʰʠʧʥʠʢʘ, 9 - ʢʨʠʰʢʘ 

ʧʽʜʰʠʧʥʠʢʘ, 10 - ʛʣʫʭʘ ʢʨʠʰʢʘ ʧʽʜʰʠʧʥʠʢʘ, 11 - ʧʽʜʰʠʧʥʠʢ, 12 - ʟʚʦʣʦʞʫʚʘʣʴʥʘ 

ʪʨʫʙʘ, 13 - ʫʱʽʣʴʥʝʥʥʷ, 14 - ʧʽʜʰʠʧʥʠʢ, 15 - ʚʘʣ ʯʘʥʘ ʞʘʨʦʚʥʽ, 16 - ʦʧʦʨʥʘ ʚʪʫʣʢʘ, 

17 - ʪʨʫʙʢʘ ʜʣʷ ʩʭʦʜʫ ʢʦʥʜʝʥʩʘʪʫ, 18 - ʫʱʽʣʴʥʝʥʥʷ ʧʽʜʰʠʧʥʠʢʘ, 19 , 20, 21 ï ʤʝʪʠʟʠ 

 

ʇʨʠ ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ ʤôʷʪʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʞʘʨʦʚʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʟʘʦʙʦʣʦʥʢʦʚʘ ʧʘʨʘ ʪʠʩʢʦʤ 0,4 ʄʇʘ, ʯʘʩ ʞʘʨʽʥʥʷ ʚ ʢʦʞʥʦʤʫ 

ʜʦʩʣʽʜʽ ʪʨʠʚʘʚ 60 ʭʚ, ʥʝʦʙʭʽʜʥʝ ʟʚʦʣʦʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʯʘʥʽ 

ʯʝʨʝʟ ʟʚʦʣʦʞʫʚʘʣʴʥʫ ʪʨʫʙʫ 12 (ʨʠʩ. 3.7). 
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ʈʠʩ. 3.7. ʅʘʪʫʨʥʠʡ ʟʨʘʟʦʢ ʣʘʙʦʨʘʪʦʨʥʦʾ ʞʘʨʦʚʥʽ 

 

3.2.5. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷʥʴ ʩʪʘʥʫ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ  

ʄʝʪʦʶ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ ʩʪʠʩʥʝʥʥʷ 

ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʢʦʥʫ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʠʯʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʚʠʪʢʘ ʰʥʝʢʘ ʟʘ 

ʚʠʱʝʥʘʚʝʜʝʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʡʤʘʻʤʦ ʟʘ ʚʠʭʽʜʥʽ ʜʘʥʽ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʚ ʽ-ʦʤʫ ʚʠʪʢʫ 

ʧʨʝʩʘ ʚ ʟʝʻʨʥʦʤʫ ʮʠʣʽʥʜʨʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʩʫʚʘʪʠ 

ʧʦʨʰʝʥʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʚʞʠʥʫ ʩʪʠʩʥʫʪʦʾ ʤʝʟʛʠ: 

 

kk hh e1= ,                                                (3.22) 
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ʜʝ hk  ï ʜʦʚʞʠʥʘ ʩʪʠʩʥʫʪʦʾ ʤʝʟʛʠ ʜʣʷ ʦʙʫʤʦʚʣʝʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ; 

     h1 ï ʜʦʚʞʠʥʘ ʧʦʯʘʪʢʦʚʦʛʦ ʰʘʨʫ ʤʝʟʛʠ ʚ ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʝʩʫ; 

    Ůk ï ʟʘʜʘʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʜʣʷ k-ʛʦ ʜʦʩʣʽʜʫ ʘʙʦ k-ʛʦ ʚʠʪʢʘ. 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʩʪʠʩʥʫʪʦʾ ʤʝʟʛʠ ʧʨʦʚʦʜʠʪʴʩʷ ʣʽʥʽʡʢʦʶ. ʊʠʩʢ, ʱʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʨʰʥʝʤ ʚ ʤʝʟʛʽ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ, ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʤʧʝʨʤʝʪʨʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʂʦʞʝʥ ʜʦʩʣʽʜ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʪʨʠʨʘʟʦʚʦʶ 

ʧʦʚʪʦʨʥʽʩʪʶ. 

ʇʨʠ ʩʪʠʩʥʝʥʥʽ ʪʽʣʘ ʚ ʟʘʤʢʥʫʪʦʤʫ ʧʨʦʩʪʦʨʽ ʩʠʣʦʶ, ʥʦʨʤʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʦʾ ʜʦ 

ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʱʦ ʩʪʠʩʢʘʻʪʴʩʷ, ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʷ ʪʘʢʦʞ ʨʘʜʽʘʣʴʥʠʡ ʪʠʩʢ [5]:  

 

 r ʥP Px ,=   (3.23) 

 

ʜʝ  ʥʈ-ʥʦʨʤʘʣʴʥʠʡ ʪʠʩʢ, ʄʇʘ; 

x-ʢʦʝʬʽʮʽʻʥʪ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ [5]: 

 

 
ɛ

,x
1 m
=
-

  (3.24) 

 

ʜʝ: m-ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ; ʜʣʷ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

0,28 0,32.·m=  

 

ɼʣʷ ʤʝʟʛʠ ʧʨʠʡʥʷʣʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ  ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ, ʱʦ 

ʜʦʨʽʚʥʶʻ 0,3; ʪʦʜʽ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʙʦʢʦʚʦʛʦ ʪʠʩʢʫ [5]: 

 

 
0,3

0,428.
1 0,3

x= =
-

  (3.25) 

 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ   ʦʙʝʨʪʘʥʥʷ   ʛʚʠʥʪʦʚʦʛʦ   ʚʘʣʫ   ʧʨʝʩʘ,   ʘ   ʟʥʘʯʠʪʴ,  ʯʘʩ 
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ʩʪʠʩʥʝʥʥʷ (ʝʢʩʧʦʟʠʮʽʾ) ʤʝʟʛʠ ʚ ʢʦʞʥʦʤʫ ʰʥʝʯʢʫ ʽ ʬʽʣʴʪʨʘʮʽʷ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ 

ʤʝʟʛʠ ʤʦʜʝʣʶʻʪʴʩʷ ʯʘʩʦʤ ʚʠʪʨʠʤʢʠ ʧʦʨʰʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. ɼʣʷ 

ʤʦʜʝʣʚʁʘʥʥʷ ʯʘʩʫ ʚʠʪʨʠʤʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʤʘʻʤʦ ʜʽʘʧʘʟʦʥ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʧʨʝʩʘ ʚʽʜ 12 ʜʦ 24 ʦʙ / ʭʚ, ʟ ʢʨʦʢʦʤ 3 ʦʙ / ʭʚ. 

ʏʘʩ ʚʠʪʨʠʤʢʠ ʧʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ [4]: 

 

t 60 n/=       (3.26) 

 

ʜʝ 60 - ʢʽʣʴʢʽʩʪʴ ʩʝʢʫʥʜ ʚ ʭʚʠʣʠʥʽ, n ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʦʙ/ʭʚ; t - ʯʘʩ ʚʠʪʨʠʤʢʠ ʧʦʨʰʥʷ ʧʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ 

ʚ ʩʝʢʫʥʜʘʭ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʯʘʩ ʚʠʪʨʠʤʢʠ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1 [4]. 

ʊʘʙʣʠʮʷ 3.1 

ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʯʘʩ ʚʠʪʨʠʤʢʠ  

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ, ʦʙ./ʭʚ.. 12 15 18 21 24 

ʏʘʩ ʚʠʪʨʠʤʢʠ ʥʘ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ, ʩ 5 4 3,3 2,8 2,5 

 

ʊʘʢ, ʚ ʧʝʨʰʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 18 ʦʙ./ʭʚ. 

ʯʘʩ ʚʠʪʨʠʤʢʠ ʧʦʚʠʥʝʥ ʜʦʨʽʚʥʶʚʘʪʠ 3,3 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʫʶʪʴʩʷ ʛʨʘʬʽʢʠ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨʫʛʠ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʽ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʚʽʜ ʥʘʧʨʫʛʠ [4]: 

 

 
( )

()

1 v

v

f ;

.1

s e

e y s

=

=
  (3.27) 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ  ʚʠʟʥʘʯʝʥʥʷ  ʟʘʣʝʞʥʦʩʪʽ  ʢʦʝʬʽʮʽʻʥʪʽʚ  ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ 

ʥʘʧʨʫʛʠ ʧʨʠ ʨʽʟʥʠʭ ʝʢʩʧʦʟʠʮʽʷʭ, ʜʦʮʽʣʴʥʦ ʦʧʠʩʘʪʠ ʟʘʣʝʞʥʽʩʪʶ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ.  

ʂʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʫ ʧʦʨ ʜʦ ʦʙôʻʤʫ 

ʪʚʝʨʜʦʾ ʬʘʟʠ (çʩʢʝʣʝʪʫè) ʤʘʪʝʨʽʘʣʫ (ʤʝʟʛʠ) 
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 ʇ

ʪ

V
,

V
e=                                                 (3.28) 

 

ʜʝ ʇ ʪV , V - ʚʽʜʧʦʚʽʜʥʦ ʦʙôʻʤ ʧʦʨ ʽ ʦʙôʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ. 

 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ ʦʙôʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ ʤʝʟʛʠ ʪV  ʜʦʨʽʚʥʶʻ ʦʙôʻʤʫ ʤʝʟʛʠ 

ʧ̔ʩʣʷ ʚʠʭʦʜʫ ʟ ʦʩʪʘʥʥʴʦʛʦ ʚʠʪʢʘ ʧʨʝʩʘ nV , ʪ. ʯ. n ʪV = V , ʪʦ ʦʙôʻʤ ʧʦʨ 

ʇ 1 nV V V= - . ʇʨʠʯʦʤʫ ʦʙôʻʤ ʧʦʨ ʇ ʤ ʚV V + V ,=  ʜʝ ʚV - ʦʙôʻʤ ʚʽʣʴʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʩʧʦʣʫʯʝʥʦʛʦ ʟ ʘʪʤʦʩʬʝʨʦʶ, ʤʦʞʣʠʚʦ ʯʘʩʪʠʥʘ ʟ ʥʴʦʛʦ ʟʘʪʠʩʥʝʥʘ, ʪʦʙʪʦ ʥʝ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʘʪʤʦʩʬʝʨʦʶ.ʤV - ʦʙôʻʤ ʟʘʡʤʘʥʠʡ  ʦʣʽʻʶ, ʱʦ ʟʘʧʦʚʥʶʻ ʧʦʨʠ çʩʢʝʣʝʪʘè. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʢʦʥʫ 

ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ. ʂʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʚʠʨʘʟʫ (3.19).  

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʪʚʝʨʜʦʾ ʬʘʟʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʩʧʝʮʽʘʣʴʥʠʡ ʜʦʩʣʽʜ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʤʽʨʽ ʩʪʠʩʥʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʪʨʠʤʘʥʠʡ ʧʨʠ ʮʴʦʤʫ ʦʙôʻʤ ʚʽʜʞʘʪʦʾ ʤʝʟʛʠ 

ʧʨʠʡʤʘʻʤʦ ʟʘ ʦʙôʻʤ ʪʚʝʨʜʦʾ ʬʘʟʠ ʪV . ʊʦʜʽ ʦʙôʻʤ ʧʦʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʟʘʣʝʞʥʦʩʪʽ 

ʧ k ʪV V V= - .  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʜʫʶʪʴʩʷ ʛʨʘʬʽʢʠ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ: 

 

 
()

()

2

2

;

.

fs e

e y s

=

=
  (3.29) 

 

ɼʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʩʪʠʩʥʝʥʥʷ ʪʨʠʚʘʶʪʴ ʜʦʩʣʽʜʠ ʟ ʯʘʩʦʤ 

ʚʠʪʨʠʤʢʠ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʟʛʽʜʥʦ ʪʘʙʣ.3.1. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʤʽʨʷʻʪʴʩʷ ʥʘʧʨʫʛʘ ʽ ʨʦʙʠʪʴʩʷ ʚʽʜʙʽʨ ʦʣʽʾ ʧʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ 
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ʩʪʠʩʥʝʥʥʷ. ɿʘ ʚʽʜʽʙʨʘʥʠʤʠ ʥʘʚʽʩʢʘʤʠ ʦʣʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʨʘʟʫ (3.32) 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʜʘʯʽ ʦʣʽʾ ʤk  ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜʞʠʤʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʽʚ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ t [4]: 

 

 ( )v1s j e=   (3.30) 

 

 ( )ʤ vk 2j e=   (3.31) 

 

ɿʘ ʧʣʘʚʥʽʩʪʶ ʢʨʠʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʧʽʜʙʦʨʫ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʢʦʞʥʦʛʦ ʰʥʝʯʢʘ. ɿʘ ʩʫʤʘʨʥʠʤ ʚʠʭʦʜʦʤ ʦʣʽʾ 

ʚʠʙʠʨʘʻʪʩɹʷ ʥʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʯʘʩʫ ʚʠʪʨʠʤʢʠ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʜʘʯʽ ʦʣʽʾ ʤk  ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʧʨʠ 

ʧʦʚʥʦʤʫ ʩʪʠʩʥʝʥʥʽ ʧʨʝʩʫ ʜʦ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʭʽʜʥʽʡ ʤʘʢʫʩʽ [4]: 

 

ʧʨ
ʤ

ʤ

G
k ,

G
=                                                    (3.32) 

 

ʜʝ ʧʨG - ʢʽʣʴʢʽʩʪʴ ʚʽʜʞʘʪʦʾ ʦʣʽʾ; ʤG - ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʚʭʽʜʥʽʡ ʤʝʟʛʽ. 

 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʚʘʞʫʚʘʥʥʷʤ ʦʣʽʾ, ʚʽʜʞʘʪʦʾ ʥʘ ʢʦʞʥʽʡ 

ʟʘʧʣʘʥʦʚʘʥʽʡ ʩʪʫʧʝʥʽ. ʂʽʣʴʢʽʩʪʴ ʦʣʽʾ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʭʽʜʥʽʡ ʤʝʟʛʽ 

ʚʠʟʥʘʯʘ̒ ʪʴʩʷ ʟʘ ʤʘʩʦʶ ʚʠʭʽʜʥʦʾ ʤʝʟʛʠ ʪʘ ʾʾ ʦʣʽʡʥʦʩʪʽ. 

 

3.2.6. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ 

ʂʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʤʦʜʝʣʶʻ 

ʨʦʙʦʪʫ ʢʦʞʥʦʛʦ ʚʠʪʢʘ ʧʨʝʩʘ, ʽ ʯʘʩʫ ʚʠʪʨʠʤʢʠ, ʱʦ ʤʦʜʝʣʶʻ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ. ʇʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʚʽʜʙʠʨʘʻʤʦ ʚʽʜʞʘʪʫ ʦʣʽʶ, 

ʚʠʟʥʘʯʘʻʤʦ ʾʾ ʚʘʛʫ ʽ ʦʙôʻʤ ʚ ʩʤ3. ɿʘ ʦʙôʻʤʦʤ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ, ʯʘʩʦʤ 
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ʚʠʪʨʠʤʢʠ ʧʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʽ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʟʥʘʯʘʻʤʦ 

ʰʚʠʜʢʽʩʪʴ ʬʽʣʪɹʨʘʮʽʾ ʦʣʽʾ [4]: 

ʤV
u

tw
=                                                   (3.33) 

ʜʝ ʤV - ʦʙôʻʤ ʥʘʚʽʩʢʠ ʦʣʽʾ, ʩʤ3;  

t- ʯʘʩ ʚʠʪʨʠʤʢʠ ʧʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ (ʩ), ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ  (3.26); 

Dhw p= -ʧʣʦʱʘ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʤʝʟʛʫ ʚ ʟʝʻʨʥʽʡ ʢʘʤʝʨʽ, ʩʤ2; 

D-ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʟʝʻʨʘ, ʩʤ; 

h - ʚʠʩʦʪʘ ʟʞʘʪʦʾ ʤʝʟʛʠ (ʩʤ) ʚ ʟʝʻʨʥʦʤʫ ʮʠʣʽʥʜʨʽ ʧʨʠ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ, 

ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ; 

u-h ʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ (ʩʤ/ʩ) ʧʨʠ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ. 

ɿʘ ʟʘʢʦʥʦʤ ɼʘʨʩʽ ʰʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʟʘ ʨʘʜʽʫʩʦʤ 

ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [4]: 

 

 1 2p p
u k ;

rg
=

-
-   (3.34) 

 

ɿʚʽʜʩʠ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʜʦʨʽʚʥʶʻ [4]: 

 

 
1 2

u r
k ,

p p

g
=-

-
  (3.35) 

 

ʜʝ  g-ʧʠʪʦʤʘ ʚʘʛʘ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ (ʦʣʽʾ); 

1p -ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ ʧʦ ʚʽʩʽ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ; 

2p - ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ ʥʘ ʚʠʭʦʜʽ ʟ ʟʝʻʨʥʦʛʦ 

ʮʠʣʽʥʜʨʘ. ʇʨʠʡʤʘʻʤʦ ʪʠʩʢ 2p 0= . ɺʨʘʭʦʚʫʶʯʠ 1 2p p 1- =, ʟʥʘʭʦʜʠʤʦ, ʱʦ 

u k=-. ɿʚʽʜʩʠ ʙʘʯʠʤʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʯʠʩʣʦʚʦ ʜʦʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ 

ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠ ʛʨʘʜʽʻʥʪʽ ʥʘʧʦʨʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʂʦʝʬʽʮʽʻʥʪ 

ʬʽʣʴʪʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʽʜʠʥʠ, ʱʦ ʬʽʣʴʪʨʫʻʪʴʩʷ: 
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 0

g
k k ,

ɜ
=       (3.36) 

 

ʜʝ n-ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ ʨʽʜʠʥʠ; 

g-ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ;   

0k -ʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ (ʤʝʟʛʠ), ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʽʣʴʢʠ ʾʾ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʽʜʠʥʠ, ʱʦ 

ʬʽʣʴʪʨʫʻʪʴʩʷ. 

ʊʘʢ ʷʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʧʦʨʦʚʽʡ ʨʽʜʠʥʽ ʤʠ ʟʘʤʽʨʷʪʠ ʥʝ ʤʦʞʝʤʦ, 

ʧʨʠʡʤʘʻʤʦ 1 rp s=  [4].  

ʊʦʤʫ ʟʘʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʤʠ ʚʠʟʥʘʯʘʻʤʦ ʬʽʢʪʠʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʬʽʣʴʪʨʘʮʽʾ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʽʣʴʪʨʘʮʽʾ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʧʨʠ ʨʽʟʥʦʤʫ ʯʘʩʽ ʩʪʠʩʥʝʥʥʷ ʟʛʽʜʥʦ ʪʘʙʣ. 3.1. 

 

3.2.7. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ 

ʄʝʟʛʫ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʙʘʛʘʪʦʬʘʟʦʚʦʾ, ʘ ʪʦʯʥʽʰʝ 

ʜʚʦʬʘʟʦʚʠʭ ʩʠʩʪʝʤ. ʋ ʤʝʭʘʥʽʮʽ ʛʨʫʥʪʽʚ ʨʦʟʨʦʙʣʝʥʘ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʝʦʨʽʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʛʨʫʥʪʽʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʟʫʯʦʩʪʽ [2,5,29]. ʊʝʨʤʽʥ 

çʧʦʚʟʫʯʽʩʪʴè, ʷʢ ʚʽʥ ʟʘʨʘʟ ʨʦʟʫʤʽʻʪʴʩʷ ʚ ʤʝʭʘʥʽʮʽ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʥʝ 

ʦʭʦʧʣʶʻ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʟʥʠʭ ʛʨʫʥʪʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʙʽʣʴʰ ʢʨʘʱʠʡ ʪʝʨʤʽʥ çʢʦʥʩʦʣʽʜʘʮʽʷè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʩʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʪʫʧʦʚʦʛʦ 

ʚʠʯʘʚʣʶʚʘʥʥʷ ʧʦʨʦʚʦʡ ʨʽʜʠʥʠ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʦʯʘʩʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ 

ʨʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ çʩʢʝʣʝʪè ʛʨʫʥʪʫ [2,5,30]. çʉʢʝʣʝʪʦʤè ʤʝʟʛʠ ʻ ʛʝʣʝʚʘ 

ʬʘʟʘ [2,5,31] - ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʛʝʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, ʩʢʣʘʜʥʦʛʦ ʟʘ 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʱʦ ʚʦʣʦʜʽʻ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʈʽʜʢʦʶ ʽ 

ʛʽʜʨʦʬʽʣʴʥʦʶ ʬʘʟʦʶ ʚʦʣʦʜʽʻ ʨʦʩʣʠʥʥʘ ʦʣʽʷ ʟ ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʽʡ ʨʝʯʦʚʠʥʘʤʠ. 
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ʋ ʤʝʭʘʥʽʮʽ ˇʨʫʥʪʽʚ ʦʜʥʦʬʘʟʥʠʤʠ, ʘʙʦ ʢʚʘʟʽʦʜʥʦʬʘʟʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʪʘʢʽ 

ˇʨʫʥʪʠ, ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʥʝ 

ʟʤʽʥʶʻʪʩɹʷ ʘʙʦ ʾʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʽʜʥʝʩʝʥʥʽ 

ˇʨʫʥʪʫ ʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʻ ʜʦʮʽʣʴʥʽʩʪʴ ʦʙʣʽʢʫ ʟʤʽʥʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ˇʨʫʥʪʫ. ɿʤʽʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʚ ʯʘʩʽ ʚ ʜʚʦʬʘʟʥʠʭ ʩʠʩʪʝʤʘʭ ˇʨʫʥʪʽʚ ʧʦʚ'ʷʟʘʥʘ ʥʝ ʪʽʣʴʢʠ ʟ ʧʨʦʷʚʦʤ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ çʩʢʝʣʝʪʘè ʤʝʟʛʠ, ʘʣʝ ʽ ʟ ʬʽʣʴʪʨʘʮʽʻʶ ʧʦʨʦʚʦʾ ʨʽʜʠʥʠ ʚ 

ʩʪʦʨʦʥʫ ʜʨʝʥʘʞʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʛʨʫʥʪʽʚ ʧʦʜʽʙʥʽ ʜʦ ʧʨʦʮʝʩʽʚ, ʧʨʠ ʚʽʜʞʠʤʘʥʥʽ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ 

ʧʨʝʩʘʭ. ʊʝʦʨʽʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʨʦʟʨʦʙʣʝʥʘ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʭʘʥʽʮʽ 

ʛʨʫʥʪʽʚ [2,5,29, 32, 33]. 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʜʞʝʨʝʣ ʥʝ ʟʥʘʡʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʪʝʦʨʽʾ ʧʨʦʮʝʩʫ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʧʨʦʮʝʩʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʥʘʩʽʥʥʷ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʽ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ ʡʦʛʦ ʚʠʚʯʝʥʥʷ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ ʻ ʰʣʷʭʦʤ ʜʦ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʧʘʨʘʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ ʟ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ ʽʥʰʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. 

ʄʝʭʘʥʽʟʤ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ 

ʚʽʜʥʝʩʝʤʦ ʜʦ ʙʘʛʘʪʦʬʘʟʥʠʭ ʩʠʩʪʝʤ. ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʙʦʨʽ ʻ ʟʤʽʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʚ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʤʝʟʛʠ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦ ʨʦʙʦʯʦʤʫ ʢʘʥʘʣʫ 

ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʫ.  

ʋ ʙʘʛʘʪʦʬʘʟʥʽʡ ʤʝʟʛʽ ʟʤʽʥʘ ʚ ʯʘʩʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʚ'ʷʟʘʥʘ 

ʥʝ ʪʽʣʴʢʠ ʟ ʧʨʦʷʚʦʤ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ çʩʢʝʣʝʪʘè ʤʝʟʛʠ, ʘ ʡ ʟ ʬʽʣʴʪʨʘʮʽʻʶ 

ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʚ ʩʪʦʨʦʥʫ ʜʨʝʥʘʞʫ, ʟʞʘʪʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʽʥ. 

ʊʝʨʤʽʥ çʧʦʚʟʫʯʽʩʪʴè ʷʢ ʚʽʥ ʟʘʨʘʟ ʨʦʟʫʤʽʻʪʴʩʷ ʚ ʤʝʭʘʥʽʮʽ ʩʫʮʽʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʥʝ ʦʭʦʧʣʶʻ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʟʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʩʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʙʽʣʴʰ ʢʨʘʱʠʡ ʪʝʨʤʽʥ çʢʦʥʩʦʣʽʜʘʮʽʷè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʬʘʟʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʩʽ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʪʫʧʦʚʦʛʦ 
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ʚʠʯʘʚʣʶʚʘʥʥʷ ʦʣʽʾ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʦʯʘʩʥʦ ʧʨʦʪʽʢʘʶʯʠʭ ʨʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ çʩʢʝʣʝʪʽè ʤʝʟʛʠ [4]. 

ʄôʷʪʢʘ ʧʨʦʡʰʣʘ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʚ ʞʘʨʦʚʥʽ ʽ ʢʦʣʠ ʥʘʜʭʦʜʠʪʴ ʚ 

ʛʚʠʥʪʦʚʠʡ ʧʨʝʩ ʤʘʻ ʥʘʟʚʫ ʤʝʟʛʠ. 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʫʢʪʫʨʠ ʤôʷʪʢʠ ʽ ʤʝʟʛʠ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ʚ ʞʘʨʦʚʥʷʭ, ʱʦ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʦʙʨʦʙʮʽ ʤôʷʪʢʠ ʜʚʦʭ ʚʠʜʽʚ. I - ʟʚʠʯʘʡʥʘ 

ʤôʷʪʢʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʷʜʨʘ ʥʘʩʽʥʥʷ ʟ ʜʝʷʢʠʤ ʚʤʽʩʪʦʤ 

ʦʙʦʣʦʥʦʢ, ʘʙʦ ʧʦʜʨʽʙʥʝʥʝ ʥʘʩʽʥʥʷ. II - ʤôʷʪʢʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʩʣʷ ʞʘʨʽʥʥʷ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ. 

ʄʝʟʛʘ, ʦʪʨʠʤʘʥʘ ʷʢ ʟ ʧʝʨʰʦʛʦ, ʪʘʢ ʽ ʜʨʫʛʦʛʦ ʚʠʜʫ ʤôʷʪʦʢ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʜʠʩʧʝʨʩʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʬʘʟ. ɻʝʣʝʚʦʾ ʛʽʜʨʦʬʽʣʴʥʦʾ ʬʘʟʠ 

- ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʛʦ ʛʝʣʝʚʦʛʦ ʧʦʨʦʰʢʫ, ʩʢʣʘʜʥʦʛʦ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʱʦ 

ʚʦʣʦʜʽʻ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʨʽʜʢʦʾ ʛʽʜʨʦʬʽʣʴʥʦʾ ʬʘʟʠ - ʦʣʽʾ ʟ 

ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʽʡ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʽʡ 

ʚʥʫʪʨʽʰʥʽʡ ʽ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ. 

ʋ ʨʘʟʽ ʜʚʦʬʘʟʥʦʾ ʤʝʟʛʠ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʫʱʽʣʴʥʶʚʘʥʦʾ ʦʙʣʘʩʪʽ ʙʫʜʫʪʴ 

ʩ̔ʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʯʝʚʠʜʥʦ, ʱʦ 

ʧʨʦʮʝʩ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʽʢʘʻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʦʞʥʦʾ ʬʘʟʠ ʤʝʟʛʠ ʦʢʨʝʤʦ ʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʾʭ ʚʟʘʻʤʦʜʽʾ. 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʧʠʩʽ ʧʨʦʮʝʩʽʚ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʚʦʬʘʟʥʦʾ ʤʝʟʛʠ ʤʘʻ ʙʫʪʠ 

ʚ̔ʜʦʤʦ ʥʘʩʪʫʧʥʝ [4]: 

- ʨʝʦʣʦʛʽʯʥʽ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʢʦʞʥʦʾ ʬʘʟʠ ʤʝʟʛʠ; 

- ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʦʢʨʝʤʠʭ ʬʘʟ ʤʝʟʛʠ; 

- ʟʤʽʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʤʝʟʛʠ ʜʦ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʚ ʧʨʦʮʝʩʽ ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ɼʝʬʦʨʤʫʚʘʥʥʷ ʚ ʯʘʩʽ ʜʚʦʬʘʟʥʦʾ ʤʝʟʛʠ, ʱʦ ʚʢʣʶʯʘʻ ʜʚʘ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʦʜʥʦʯʘʩʥʦ.  

ʆʜʠʥ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʤʥʦʾ ʟʤʽʥʠ ʚ ʯʘʩʽ ʛʝʣʝʚʦʾ ʬʘʟʠ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ'ʷʟʢʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʤʝʟʛʠ.  

ɼʨʫʛʠʡ, ʱʦ ʧʨʦʪʽʢʘʻ ʧʘʨʘʣʝʣʴʥʦ, - ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʟ ʤʝʟʛʠ 

ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. 
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ʇʨʠʡʥʷʪʘ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʦʜʝʣʴ ʜʚʦʬʘʟʥʦʾ ʤʝʟʛʠ ʛʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ [2,4,5,29]: 

- ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʟʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʛʝʣʝʚʦʶ ʯʘʩʪʠʥʦʶ, 

ʘʣʝ ʽ ʥʘʷʚʥʽʩʪʶ ʦʣʽʾ, ʾʾ ʢʽʣʴʢʽʩʪʶ, ʩʪʫʧʝʥʝʤ ʚʽʜʦʢʨʝʤʣʝʥʦʩʪʽ;  

- ʤʘʩʘ ʤʝʟʛʠ ʧʨʦʩʫʚʘʻʪʴʩʷ ʧʝʨʝʜʥʽʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʠʪʢʽʚ ʚ ʧʨʦʩʪʦʨʽ 

ʢʽʣʴʮʝʧʦʜʽʙʥʦʛʦ ʧʝʨʝʪʠʥʫ, ʷʢʠʡ ʦʙʤʝʞʝʥʠʡ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʦʚʝʨʭʥʝʶ ʤʘʪʦʯʠʥʠ 

ʚʠʪʢʽʚ ʽ ʧʨʦʤʞ̔ʥʠʭ ʢʽʣʝʮʴ ʽ ʟ ʽʥʰʦʛʦ ʙʦʢʫ - ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʥʦʛʦ 

ʙʘʨʘʙʘʥʫ.  

- ʜʦʩʣʽʜʞʝʥʥʷ [34] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʣʽʾ (ʜʦ 98% ʚʽʜ 

ʚʠʪʷʛʥʫʪʦʾ) ʚʽʜʞʠʤʘʻʪʴʩʷ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʧʨʝʩʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ 

ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʦʣʽʡʥʦʩʪʽ ʤʘʢʫʭʠ ʧʦ ʜʦʚʞʠʥʽ ʚʘʣʫ: ʧʦʚʽʣʴʥʘ ʟʤʽʥʘ ʚ ʩʘʤʦʤʫ 

ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʚʘʣʘ ʽ ʟʥʘʯʥʘ ʜʦ ʩʝʨʝʜʠʥʠ ʚʘʣʫ.  

ʄʝʪʦʜʠ ʨʝʦʣʦʛʽʾ ʦʪʨʠʤʘʣʠ ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʘʤʠ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʨʦʙʽʪ ʐʚʝʜʦʚʘ (1890) ʽ ɹʽʥʛʘʤʘ (1919), ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ 

ʩʭʝʤʠ ʧʦʚʝʜʽʥʢʠ ʤʘʪʝʨʽʘʣʫ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʬʘʢʪʠ. 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, ʱʦ ʚʠʷʚʣʷʻ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʜʥʦʬʘʟʥʠʭ ˇʨʫʥʪʽʚ, ʻ ʩʪʠʩʢʘʥʥʷ ʟʨʘʟʢʘ ʧʦʨʦʜʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʪʦʨʮʽʚ 

ʧʦʩʪʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʽʣʴʥʦʛʦ ʙʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. 

ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʜʝʬʦʨʤʘʮʽʷ ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ ʤʠʪʪʻʚʦ, ʘ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʟ 

ʧʣʠʥʦʤ ʯʘʩʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʾʾ ʥʘʟʠʚʘʶʪʴ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʚʟʫʯʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ 

ʜʝʬʦʨʤʘʮʽʷ ʟʨʘʟʢʘ ʙʫʜʝ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʜʦʚʰʝ ʚʽʥ ʧʝʨʝʙʫʚʘʚ ʧʽʜ ʧʦʩʪʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʷʚʠʱ ʥʝʦʙʭʽʜʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ, ʥʘʧʨʫʞʝʥʥʷʤʠ, ʰʚʠʜʢʦʩʪʷʤʠ ʜʝʬʦʨʤʘʮʽʾ ʽ ʯʘʩʦʤ. ʊʘʢʠʡ ʟʚ'ʷʟʦʢ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʛʽʧʦʪʝʟʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʾ ʽ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʪʝʦʨʽʾ ʧʦʚʟʫʯʦʩʪʽ.  

ʋ ʨʦʙʦʪʘʭ [29, 30, 32, 33] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʝʦʨʽʷ ʛʨʫʥʪʫ, ʚ ʦʩʥʦʚʽ çʩʢʝʣʝʪʫè 

ʷʢʦʛʦ ʣʝʞʘʪʴ ʧʨʠʨʦʜʥʽ ʤʽʥʝʨʘʣʴʥʦ-ʜʠʩʧʝʨʩʥʽ ʫʪʚʦʨʝʥʥʷ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʘʧʨʘʮʴʦʚʘʥʫ ʪʝʦʨʽʶ ʛʨʫʥʪʫ, ʤʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʦʣʦʛʽʶ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʭʘʨʯʦʚʽ ʤʘʩʠ [35 - 37]. 
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ɺʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ ʩʢʣʘʜʥʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʊʦʤʫ ʩʣʽʜ ʚ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʠʨʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʥʘʡʙʽʣʴʰ 

ʩ̔ʪʦʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʚ ʨʦʟʛʣʷʥʫʪʽʡ ʟʘʜʘʯʽ. 

ʈʝʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ [35 ï 39]. ɯʜʝʘʣʴʥʽ ʪʽʣʘ. 

ɺʩʽ ʽʜʝʘʣʽʟʦʚʘʥʽ ʪʽʣʘ ʻ ʫʤʦʚʥʠʤʠ, ʥʝʽʩʥʫʶʯʠʤʠ ʚ ʧʨʠʨʦʜʽ, ʘʣʝ ʚʦʥʠ ʻ ʷʢʙʠ 

ʚʽʜʧʨʘʚʥʠʤ ʧʫʥʢʪʦʤ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʠ ʦʧʠʩʘʥʥʽ ʧʦʚʝʜʽʥʢʠ ʨʝʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɺʽʜʦʤʽ ʪʨʠ ʤʦʜʝʣʽ ʽʜʝʘʣʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʽʜʝʘʣʴʥʦ-ʧʨʫʞʥʝ ʪʽʣʦ, 

ʘʙʦ ɻʫʢʦʚʝ ʪʽʣʦ, ʽʜʝʘʣʴʥʦ-ʧʣʘʩʪʠʯʥʝ ʪʽʣʦ ʉʝʥ-ɺʝʥʘʥʘ ʽ ʽʜʝʘʣʴʥʦ ʚ'ʷʟʢʘ ʨʽʜʠʥʘ, 

ʘʙʦ ʥʴʶʪʦʥʽʚʩʴʢʘ ʨʽʜʠʥʘ. 

ʇʨʫʞʥʝ ʪʽʣʦ ʻ ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʩʠʩʪʝʤʦʶ, ʪʦʙʪʦ ʝʥʝʨʛʽʷ, ʚʠʪʨʘʯʝʥʘ ʥʘ 

ʜʝʬʦʨʤʘʮʽʶ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʪʽʣʽ ʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚʝʨʥʫʪʘ ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ. 

ɺ'ʟ̫ʢʘ ʨʽʜʠʥʘ ʽ ʧʣʘʩʪʠʯʥʝ ʪʽʣʦ ʻ ʜʠʩʩʠʧʘʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʤʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ, 

ʚʠʪʨʘʯʝʥʘ ʥʘ ʧʦʜʦʣʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ ʽ ʥʘ ʧʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʪʫ. 

ʋ ʧʨʫʞʥʦʤʫ ʪʽʣʽ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʤʠʪʪʻʚʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, 

ʚ'ʷʟʢʦʾ ʨʽʜʠʥʠ ʽ ʚ ʧʣʘʩʪʠʯʥʠʭ ʪʽʣʘʭ - ʟ ʤʠʪʪʻʚʠʤ ʩʪʘʥʦʤ ʪʝʯʽʾ. ʋ ʨʘʟʽ ʚ'ʷʟʢʦʾ ʪʝʯʽʾ 

ʤʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ, ʚ ʨʘʟʽ ʧʣʘʩʪʠʯʥʦʾ ʥʝ 

ʟʘʣʝʞʠʪʴ. 

ɯʜʝʘʣʴʥʦ-ʧʨʫʞʥʝ ʪʽʣʦ. ʇʨʫʞʥʝ ʪʽʣʦ, ʱʦ ʧʽʜʢʦʨʷʻʪʴʩʷ ʟʘʢʦʥʫ ɻʫʢʘ, ʤʦʞʝ 

ʙʫʪʠ ʦʧʠʩʘʥʦ ʨʽʚʥʷʥʥʷʤ 

                                           ,Es e=                                                (3.37) 

 

ʜʝ s-ʥʦʨʤʘʣʴʥʘ ʥʘʧʨʫʛʘ; 

E- ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ; 

e- ʣʽʥʽʡʥʘ ʜʝʬʦʨʤʘʮʽʷ. 

 

ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻʪʴʩʷ, ʱʦ ʜʝʬʦʨʤʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʨʘʢʪʠʯʥʦ 

ʤʠʪʪʻʚʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʫʣʴ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʤʦʜʫʣʝʤ 

ʤʠʪʪʻʚʦʾ ʜʝʬʦʨʤʘʮʽʾ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʜʝʬʦʨʤʘʮʽʶ ʧʨʠʟʤʠ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʧʽʜ 
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ʜʽʻʶ (ʜʦʪʠʯʥʦʾ) ʥʘʧʨʫʛʠ, ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʚʝʨʭʥʴʦʾ ʤʝʞʽ, ʪʦ ʟʘʢʦʥ ɻʫʢʘ ʤʘʻ 

ʚʠʛʣʷʜ 

,Gt g=                                                       (3.38) 

 

ʜʝ t- ʜʦʪʠʯʥʘ ʥʘʧʨʫʛʘ; 

     G- ʤʦʜʫʣʴ ʟʩʫʚʫ; 

g- ʢʫʪ ʟʜʚʠʛʫ ʘʙʦ ʛʨʘʜʽʻʥʪ ʟʤʽʱʝʥʥʷ ʟʩʫʚʫ ʘʙʦ ʛʨʘʜʽʻʥʪ ʟʩʫʚʫ. 

 

ʄʦʜʫʣʴ ʟʩʫʚʫ G  ʧʦʚôʷʟʘʥʠʡ ʟ ʤʦʜʫʣʝʤ ʨʦʟʪʷʛʫʚʘʥʥʷ E ʟʘʣʝʞʥʽʩʪʶ 

 

( )
,

2 1

E
G

m
=

+
                                                (3.39) 

 

ʜʝ m-ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʥʩʦʥʘ. 

ʗʢʱʦ ʨʝʘʣʴʥʝ ʪʚʝʨʜʝ ʪʽʣʦ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʧʨʫʛʠ ʧʽʩʣʷ ʟʥʷʪʪʷ 

ʥʘʧʨʫʞʝʥʴ ʤʠʪʪʻʚʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʩʚʦʻʾ ʧʝʨʚʽʩʥʦʾ ʬʦʨʤʠ, ʪʦ ʚʦʥʦ ʚʠʷʚʣʷʻ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽʜʝʘʣʴʥʦ-ʧʨʫʞʥʦʛʦ ʪʽʣʘ. 

ʄʦʜʝʣʣʶ ʽʜʝʘʣʴʥʦ-ʧʨʫʞʥʦʛʦ ʪʽʣʘ ʻ ʩʧʽʨʘʣʴʥʘ ʧʨʫʞʠʥʘ ɯʜʝʘʣʴʥʦ-ʧʣʘʩʪʠʯʥʝ 

ʪʽʣʦ. ɼʦ ʪʠʭ ʧʽʨ ʧʦʢʠ ʚʝʣʠʯʠʥʘ ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʪʽʣʘ ʥʘʧʨʫʛʠ ʣʝʞʠʪʴ ʥʠʞʯʝ ʜʝʷʢʦʛʦ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ
 ()ʪ ʪs t (ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ), ʤʘʪʝʨʽʘʣ ʟʘʣʠʰʘʻʪʴʩʷ ʞʦʨʩʪʢʠʤ: 

ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʥʘʧʨʫʛʘ ʜʦʩʷʛʘʻ ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ, ʧʦʯʠʥʘʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ, ʪʝʯʽʷ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ. 

ʄʦʜʝʣʴ ʽʜʝʘʣʴʥʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʪʽʣʘ ʉʝʥ-ɺʝʥʘʥʘ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʝʣʝʤʝʥʪʘ, ʱʦ ʣʝʞʠʪʴ ʥʘ ʧʣʦʱʠʥʽ ʟ ʧʦʩʪʽʡʥʠʤ ʧʦ ʚʝʣʠʯʠʥʽ ʪʝʨʪʷʤ, ʱʦ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ. ʉʪʘʪʠʯʥʠʡ ʽ ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ 

ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʚʥʠʤʠ. ʊʽʣʦ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʘʧʨʫʛʘ ʥʝ 

ʧʝʨʝʚʠɦ ʠʪʴ ʛʨʘʥʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪ ʤʦʞʝ ʨʫʭʘʪʠʩʷ ʟ 

ʙʫʜʴ-ʷʢʦʶ ʰʚʠʜʢʽʩʪʶ.  

ʄʦʜʝʣʴ ʚ'ʷʟʢʦʾ ʨʽʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʝʨʬʦʨʦʚʘʥʦʛʦ 

ʧʦʨʰʥʶ, ʱʦ ʧʝʨʝʤʽʱʫ̒ ʪʴʩʷ ʚ ʮʠʣʽʥʜʨʽ ʟ ʨʽʜʠʥʦʶ. ʄʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
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ʪʠʤ, ʱʦ ʚ ʥʽʡ ʥʘʧʨʫʛʘ ʧʨʦʧʦʨʮʽʡʥʘ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ 

ʜʣʷ ʪʘʢʦʾ ʨʽʜʠʥʠ ʙʫʜʝ ʟʘʧʠʩʫʚʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

 

,t hg=                                                     (3.40) 

 

ʜʝ h- ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ; 

g- h ʚʠʜʢʽʩʪʴ ʟʩʫʚʫ. 

 

ʪ.t t=                                                        (3.41) 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʪʽʣ, ʱʦ ʤʘʶʪʴ ʚʩʽ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʾʭ 

ʥʝ ʦʜʥʘʢʦʚʦʶ ʤʽʨʦʶ, ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʧʦʻʜʥʘʥʥʷʭ ʤʦʜʝʣʝʡ ʽʜʝʘʣʴʥʠʭ 

ʪʽʣ. ɯʥʦʜʽ ʩʧʨʦʙʘ ʚʽʜʙʠʪʠ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʘʣʴʥʠʭ ʪʽʣ ʚ ʾʭ ʩʫʢʫʧʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʣʴʤʠ ʩʢʣʘʜʥʠʭ ʽ ʪʦʤʫ ʥʝʧʨʠʡʥʷʪʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʨʝʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʟʘʜʦʚʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʘʣʴʥʠʭ ʪʽʣ 

ʪʽʣɹʢʠ ʚ ʧʝʚʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʪʠʩʢʫ ʪʘ ʽʥʰʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ɿʘ ʤʝʞʘʤʠ ʮʠʭ ʽʥʪʝʨʚʘʣʽʚ ʧʦʚʝʜʽʥʢʘ ʨʝʦʣʦʛʽʯʥʦʛʦ ʪʽʣʘ ʚʥʘʩʣʽʜʦʢ 

ʟʤʽʥʠ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʞʝ ʩʠʣʴʥʦ ʨʦʟʭʦʜʠʪʠʩʷ ʟ ʩʢʣʘʜʝʥʦʾ ʤʦʜʝʣʣʶ. 

ʄʦʜʝʣʽ ʽʜʝʘʣʴʥʠʭ ʪʽʣ ʤʦʞʫʪʴ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ ʧʘʨʘʣʝʣʴʥʦ, ʘʙʦ 

ʧʦʩʣʽʜʦʚʥʦ.  

ʇʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʧʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʽʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʰʚʠʜʢʽʩʪʴ ʧʦʜʦʚʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʦʜʥʘʢʦʚʘ.  

ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʧʦʚʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʜʦʚʞʝʥʥʷ ʜʦʨʽʚʥʶʻ ʩʫʤʽ 

ʰʚʠʜʢʦʩʪʝʡ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʢʦʞʝʥ ʟ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʘʻ ʧʦʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʄʦʜʝʣʴ ʤʘʢʩʚʝʣʣʽʚʩʴʢʦʛʦ ʪʽʣʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʝ ʟ'ʻʜʥʘʥʥʷ ʤʦʜʝʣʝʡ 

ʛʫʢʦʚʩʢʦʛʦ ʽ ʥʴʶʪʦʥʦʚʩʴʢʦʛʦ ʪʽʣ (ʨʠʩ.3.8, ʘ). 
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ɸ     

 

ʇʨʫʞʥʝ 

ʚôʷʟʢʝ 

ʨʝʣʘʥʩʫʶʯʝ 

ʪʽʣʦ 

ʄʘʢʩʚʝʣʣʘ 

 

  

 

ʙ 

 

ʊʽʣʦ 

ʂʝʣʴʚʽʥʘ ʘʙʦ 

ʌʦʡʛʪʘ, 

ʧʨʫʞʥʠʡ 

ʥʘʩʣʽʜʦʢ 

 

  

 

ʚ 

 

ʊʽʣʘ ɹʽʥʛʘʤʘ 

 

 

 

ʛ 

 

ʊʽʣʘ 

ʐʚʝʜʦʚʘ 

 

 

 

 

ʈʠʩ. 3.8. ʈʝʦʣʦʛʽʯʥʽ ʪʽʣʘ [14]   
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ɺʩʽ ʤʦʜʝʣʽ, ʱʦ ʧʦʢʘʟʘʥʽ ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʦʩʪʦʤʫ ʨʦʟʪʷʞʽʥʥʽ, ʘʣʝ ʚʦʥʠ 

ʤʦʞʫʪʴ ʦʧʠʩʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʜʦʚʞʝʥʥʷ, ʘʣʝ ʽ ʟʨʫʰʝʥʥʷ ʽ ʚʩʝʙʽʯʥʝ 

ʨʦʟʪʷʛʥʝʥʥʷ-ʩʪʠʩʥʝʥʥʷ. ʇʨʫʞʥʦʧʣʘʩʪʠʯʥʝ ʪʽʣʦ ʚʠʭʦʜʠʪʴ ʧʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʟ'ʻʜʥʘʥʥʽ ʧʨʫʞʥʦʛʦ ʽ ʧʣʘʩʪʠʯʥʦʛʦ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʪt t<  ʤʘʻ ʤʽʩʮʝ ʧʨʫʞʥʠʡ ʩʪʘʥ, 

ʧʨʠ ʷʢʦʤʫ Gt= g; ʧʨʠ 
ʪt=t ʥʘʩʪʘʻ ʩʪʘʥ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ. 

ɿʘ ʫʤʦʚʠ, ʱʦ ʩʫʤʘʨʥʘ ʜʝʬʦʨʤʘʮʽʷ g ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʝʬʦʨʤʘʮʽʡ ʧʨʫʞʥʦʛʦ 

ʽ ʚ'ʷʟʢʦʛʦ ʝʣʝʤʝʥʪʽʚ, ʦʪʨʠʤʘʥʦ: 

 

ʫ ʚg=g +g
,                                              

(3.42) 

 

ʜʝ ʧʨʫʞʥʘ ʩʢʣʘʜʦʚʘ ʟʘ ʟʘʢʦʥʦʤ ɻʫʢʘ 

 

G
y

t
g=

,                                                 
(3.43) 

 

ʘ ʜʣʷ ʚʫʟʴʢʦʛʦ ʝʣʝʤʝʥʪʘ 

 

h

t
g=ʚ

,                                                  

(3.44) 

 

ʜʠʬʝʨʝʥʮʽʶʶʯʠ ʧʦ tʚʠʨʘʟʠ (3.37) ʪʘ (3.38), ʦʪʨʠʤʘʥʦ: 

 

ʫ ʚ,g g g= +
                                              

(3.45) 

G
ʚ

t
g

#
#=

,                                                   
(3.46) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʚʠʨʘʟʠ (3.39) ʽ (3.41) ʚ ʨʽʚʥʷʥʥʷ (3.40), ʟʥʘʡʜʝʥʦ: 

 

.
G

t t
g= +

h,                                                

(3.47) 
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ʈʽʚʥʷʥʥʷ (3.42) ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʄʘʢʩʚʝʣʣʦʤ. ʎʝ ʨʽʚʥʷʥʥʷ ʻ  

ʣʽʥʽʡʥʠʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ ʚʽʜʥʦʩʥʦ t. ʁʦʛʦ ʨʽʰʝʥʥʷ ʙʫʜʝ  

 

0 ,

G G
t t

e G e dt
-
h h

å õè ø
æ öé ùt= t + g
æ öé ùç ÷ê ú

ñ
                                      

(3.48) 

 

ʜʝ 
0t - ʥʘʧʨʫʛʘ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ( )0t= . 

ʗʢʱʦ ʤʠʪʪʻʚʦ ʟʘʚʘʥʪʘʞʠʪʠ ʨʦʟʛʣʷʥʫʪʝ ʪʽʣʦ ʽ ʚʚʘʞʘʪʠ, ʱʦ ʚ ʤʦʤʝʥʪ 0t=  

ʜʦʢʣʘʜʝʥʘ ʥʘʧʨʫʛʘ 0t, ʪʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʽʣʘ ʚ'ʷʟʢʘ 

ʜʝʬʦʨʤʘʮʽʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʽ ʜʝʬʦʨʤʘʮʽʷ ʪʽʣʘ ʜʦʨʽʚʥʶʻ ʪʽʣʴʢʠ ʧʨʫʞʥʽʡ 

ʜʝʬʦʨʤʘʮʽʾ: 

 

            G

O

O

t
g =

,                                               
(3.49) 

 

ʗʢʱʦ ʧʽʩʣʷ ʮʴʦʛʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʫ ʯʘʩʽ ʮʽʻʾ ʜʝʬʦʨʤʘʮʽʾ, 

ʪʦʙʪʦ 0g=g, ʪʦ ʽ ʨʽʚʥʷʥʥʷ (3.42) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

 

0=+
h

tt

G

#

,                                               

(3.50) 

 

ʟʚʽʜʢʠ, ʽʥʪʝʛʨʫʶʯʠ, ʟʥʘʡʜʝʥʦ 

 

t
G

Oe htt
-

=
,                                              (3.51) 

 

ɺʝʣʠʯʠʥʘ 
ʨʝʣT

G

h
=  ʙʫʣʘ ʥʘʟʚʘʥʘ ʄʘʢʩʚʝʣʣʦʤ ʧʝʨʽʦʜʦʤ ʨʝʣʘʢʩʘʮʽʾ, ʧʨʠ 

00t= t=t, ʘ ʧʨʠ 
ʨʝʣ ,t T

G e

0h t
= = t=;

ʨʝʣ ,t T
G e

0h t
= = t=ʪʦʙʪʦ ʧʝʨʽʦʜ ʨʝʣʘʢʩʘʮʽʾ - ʮʝ ʪʦʡ ʯʘʩ, 



175 

ʧʨʦʪʛ̫ʦʤ ʷʢʦʛʦ ʥʘʧʨʫʛʘ ʧʘʜʘʻ ʚ e ʨʘʟ. ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ t  ʥʘʧʨʫʛʘt ʟʤʝʥʰʫʻʪʴʩʷ 

ʽ ʧʨʠ t­¤ ʪʽʣʦ ʧʨʠʭʦʜʠʪʴ ʚ ʥʝʥʘʧʨʫʞʝʥʠʭ ʩʪʘʥ.  

ʊʽʣʦ ʂʝʣʴʚʽʥʘ ʘʙʦ ʌʦʡʛʪʘ. ʄʦʜʝʣʴ ʂʝʣʴʚʽʥʘ ʚʠʭʦʜʠʪʴ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ 

ʟ'ʻʜʥʘʥʥʽ ʧʨʫʞʥʦʛʦ ʽ ʚ'ʷʟʢʦʛʦ ʝʣʝʤʝʥʪʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʫʤʘ ʥʘʧʨʫʛ ʜʦʨʽʚʥʶʻ 

ʩʫʤʽ ʥʘʧʨʫʛ ʫt ʪʘ ʚt ʧʨʫʞʥʦʛʦ ʽ ʚ'ʷʟʢʦʛʦ ʝʣʝʤʝʥʪʽʚ: 

 

ʫ ʚt=t +t                                                  (3.52) 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

 

ʚ ,ʫ Gt =g t =hg, ʚ ,ʫ Gt =g t =hg                                         (3.53) 

 

ʆʪʨʠʤʘʥʦ: 

 

            Gt=g +hg.                                             (3.54) 

 

ʈʽʚʥʷʥʥʷ (3.46) ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʥʽʡʥʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʱʦʜʦ g. 

ɯʥʪʝʛʨʫʶʯʠ ʡʦʛʦ, ʟʥʘʡʜʝʤʦ ʩʧʽʣʴʥʝ ʨʽʰʝʥʥʷ 

 

0

1
,

G G
t t

e e dt
- -
h h
è ø
é ùg= g + t

hé ùê ú
ñ

                                       

(3.55) 

 

ʜʝ 0g - ʜʝʬʦʨʤʘʮʽʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ( )0 ;t=  

 

0
0 .

G

t
g =                                                    (3.56) 

 

ʇʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʦ-ʨʽʜʢʠʭ ʪʽʣ, ʘʥʘʣʦʛʽʯʥʠʭ ʪʽʩʪʫ, ʜʣʷ 

ʙʽʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ ʽʥʦʜʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʝʭʘʥʽʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʱʦ 
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ʩʢʣʘʜʘʶʪʩɹʷ ʟ ʜʝʢʽʣʴʢʦʭ ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʽʚ - ʧʨʫʞʠʥ ʽ ʧʦʨʰʥʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ 

ʫ ʚ'ʷʟʢʽʡ ʨʽʜʠʥʽ [35].  

ʅʘ   ʨʠʩ . 3. 9 ʧʨʠʚʝʜʝʥʘ   ʩʭʝʤʘ   ʤʝʭʘʥʽʯʥʦʾ   ʤʦʜʝʣʽ,   ɦ ʦ   ʩʢʣʘʜʘʻʪʴʩʷ   ʟ  

ʯʦʪʠʨʴʦʭ ʝʣʝʤʝʥʪʽʚ: ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʪʽʣʘ ʄʘʢʩʚʝʣʣʘ ( )0 ʧ,E h  ʽ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ 

ʪʽʣʘ ʂʝʣʴʚʽʥʘ ( ), .ʵ ʵE h  ɰʾ ʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ. ɿʘʛʘʣʴʥʘ 

ʩʫʤʘʨʥʘ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʦ-ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʟʨʫʰʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʨʦʟʚʠʪʦʢ ʩʫʤʘʨʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʮʽʻʾ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʥʘʙʣʠʞʝʥʦ ʚʠʨʘʞʝʥʠʤʠ ʨʽʚʥʷʥʥʷʤ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʠʪʪʻʚʦ-ʧʨʫʞʥʫ, ʝʣʘʩʪʠʯʥʫ ʽ 

ʧʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʾ: 
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ʈʠʩ. 3.9. ʉʭʝʤʘ ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʩʫʚʫ ʪʽʩʪʘ 

ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʦʾ ʤʦʜʝʣʽ ʪʽʣʘ: ʘ - ʤʝʭʘʥʽʯʥʘ 

ʤʦʜʝʣʴ; ʙ - ʟʘʣʝʞʥʽʩʪʴ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʯʘʩʫ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ; ʚ - ʩʭʝʤʘ 

ʨʦʙʦʪʠ ʤʦʜʝʣʽ [17] 
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ɼʣʷ ʨʝʘʣʴʥʠʭ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʚʦʥʠ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤʠ, ʪʘʢ ʷʢ ʮʽ 

ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʤ ʨʷʜʦʤ ʯʘʩʪʠʥʦʢ, ʱʦ ʤʘʶʪʴ çʩʧʝʢʪʨè 

ʜʝʬʦʨʤʘʮʽʡ ʟʩʫʚʫ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʦʜʥʘʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. 

ʈʝʘʣʴʥʽ    ʚʝʣʠʯʠʥʠ    ʧʨʫʞʥʦ-ʝʣʘʩʪʠʯʥʠʭ     ̔  ʟʘʣʠʰʢʦʚʠʭ,    ʧʣʘʩʪʠʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʤʦʜʫʣʽʚ ʟʩʫʚʫ ʽ ʚ'ʷʟʢʦʩʪʽ ʪʽʩʪʘ, 

ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʧʨʠʣʘʜʽʚ - ʝʣʘʩʪʦʚʽʩʢʦʟʽʤʝʪʨʽʚ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʟʨʫʡʥʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʫʯʥʦʛʦ ʪʽʩʪʘ 

ʦʪʨʠʤʫʶʪʴ ʰʣʭ̫ʦʤ ʜʝʬʦʨʤʘʮʽʡ ʡʦʛʦ ʟʩʫʚʫ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ, ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʫʤʦʚʘʭ ʚʝʣʴʤʠ ʤʘʣʠʭ ʛʨʘʜʽʻʥʪʽʚ ʰʚʠʜʢʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʾ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʨʥʘ ʽ 

ʙʦʨʦʰʥʘ ʟ ʥʴʦʛʦ, ʦʮʽʥʠʪʠ ʧʨʦʮʝʩʠ ʜʝʬʦʨʤʘʮʽʡ ʚ ʫʤʦʚʘʭ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʪʽʩʪʘ ʧʨʠ ʙʨʦʜʽʥʥʽ ʽ ʚʠʧʽʯʮʽ [40]. 

ɿʥʘʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʽ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʟʤʽʥʠ ʤʦʞʝ ʚʢʘʟʘʪʠ ʥʦʚʽ ʰʣʷʭʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʧʦʣʝʛʰʠʪʠ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʘ 

ʪʘʢʦʞ ʚʽʜʰʫʢʘʪʠ ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʚʠʤ̔ʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

 

3.2.8. ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʧʨʠ ʚʠʜʜʽʣʝʥʥʽ ʦʣʽʾ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ   

ɼʦʩʣʽʜʞʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʢʦʥʩʦʣʽʜʘʮʽʾ  ʤʝʟʛʠ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ. ʆʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʪʴ 

ʦʪʨʠʤʘʪʠ ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ 

ʩʪʠʩʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤʝʟʛʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ. ʎʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʟʘʤʠʢʘʻʪʴʩʷ ʚʠʭʽʜʥʘ ʩʠʩʪʝʤʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʤʝʟʛʠ. ʂʦʨʠʩʪʫʯʁʠʩʴ ʥʘʚʝʜʝʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʦʪʨʠʤʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ 

ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʧʨʠ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʽ ʪʠʩʢʫ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʥʘ ʚʠʪʢʘʭ ʧʨʝʩʘ ʌʇ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʧʨʝʩʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʘʜʽʘʣʴʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ ʽ ʧʠʪʦʤʠʡ ʪʠʩʢ ʚ ʤʝʟʛʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʦʞʥʦʛʦ ʚʠʪʢʘ 

ʧʨʝʩʘ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ 

ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʜ̔ʘʮʽʾ ʤʝʟʛʠ. ɺʠʨʽʰʫʶʯʠ ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʤʝʪʦʜʦʤ 

ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʪʨʠʤʘʻʤʦ ʨʦʟʧʦʜʽʣ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʦʣʽʾ ʧʦ 

ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʽ ʧʦ ʨʘʜʽʫʩʫ ʟʝʻʨʘ. 

ɿʘ ʜʘʥʠʤʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʧʦʨʦʚʦʾ ʦʣʽʾ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ 

ʢʽʥʮʝʚʠʭ ʨʽʟʥʠʮʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʨʽʚʥʷʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ, ʦʪʨʠʤʘʻʤʦ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʮʝʩʫ ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʧʦ ʜʦʚʞʠʥʽ 

ʟʝʻʨʘ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ɺʠʟʥʘʯʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʟ ʚʠʭʽʜʥʦʾ ʤʝʟʛʠ, ʟʘʢʣʘʜʝʥʦʾ ʚ ʟʝʻʨʽ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʝʩʘ 

 

ʤʝʟʦ gMg Ö= ,                                                (3.58) 

 

ʜʝ ʤʝʟʦ g,g  ʚʽʜʧʦʚʽʜʥʦ ʚʠʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʽ ʤʝʟʛʠ ʚ ʟʝʻʨʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʝʩʘ; ʄ - ʦʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʚ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʝʩʽ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʟʘʢʦʥʫ ʩʪʠʩʥʝʥʥʷ ʧʨʝʩʘ ʌʇ. ʋ ʮʠʭ ʜʦʩʣʽʜʘʭ ʢʦʞʥʘ ʪʦʯʢʘ 

ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʚʠʪʢʘ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʧʨʠ ʦʙʨʘʥʽʡ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʧʨʝʩʘ. ɺʽʜʥʦʩʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʧʨʠ ʢʦʞʥʽʡ ʽʟ ʟʘʜʘʥʠʭ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ, ʪʦʙʪʦ ʧʨʠ ʢʦʞʥʦʤʫ 

ʚʠʪʢʫ ʰʥʝʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ: 
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ʜʝ fLn, gOn ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚ ʚʽʜʥʦʩʥʠʭ 

ʦʜʠʥʠʮʷʭ ʽ ʚ ʛʨʘʤʘʭ k -ʦʛʦ ʚʠʪʢʘ ʧʨʝʩʘ. 

 

ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʚʠʜʽʣʝʥʦʾ ʟ ʤʝʟʛʠ ʚ ʢʦʞʥʦʤʫ ʚʠʪʢʫ ʧʨʝʩʘ ʚʠʟʥʘʯʠʪʴʩʷ  

ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

Onn,OO,OO,O GfG...GfG,GfG Ö=Ö=Ö= 1211                 (3.60) 

 

ʜʝ GO,n  ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ, ʚʠʜʽʣʝʥʦʾ ʟ ʤʝʟʛʠ ʚ n-ʦʤʫ ʚʠʪʢʫ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ; 

 

 ʤʝʟM GMG Ö=                                             (3.61) 

 

ʜʝ  ʤʝʟM G,G ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʚ ʚʭʽʜʥʽʡ ʤʝʟʟʽ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʦʾ ʤʝʟʛʠ; 

 

ɿʘʣʝʞʥʽʩʪʴ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʟʘ ʜʦʚʞʠʥʦʶ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʚ k-ʦʤʫ  ʚʠʪʢʫ  
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1 ,                                            (3.62) 

 

ʜʝ iʄ - ʦʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʚ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʚ k-ʦʤʫ  ʚʠʪʢʫ ʧʨʝʩʘ. 

  

3.2.9. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʬʦʩʬʘʪʠʜʽʚ ʽ 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʫ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ 

ʬʦʩʬʘʪʠʜʽʚ ʫ ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʻ ʧʦ-ʧʝʨʰʝ: ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʩʧʦʩʦʙʫ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʡʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʦ-ʜʨʫʛʝ ʧʝʨʝʚʽʨʠʪʠ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʧʨʦʮʝʩʫ ʦʯʠɦ ʝʥʥʷ ʚʽʜʞʘʪʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 
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ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʦʚʦʛʦ ʩʧʦʩʦʙʫ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʙʫʣʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʽ ʚʠʛʦʪʦʚʣʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʘ 

ʫʩʪʘʥʦʚʢʘ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ, ʷʢʦʾ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.3.10, ʘ ʥʘ ʨʠʩ. 3.11 ʘ 

ʥʘʚʝʜʝʥʦ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʜʞʝʨʝʣ 

ʥʘʧʨʫʛʦʶ 270 ɺ ʽ ʜʞʝʨʝʣʘ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʜʦ 10ʢɺ ʪʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ 

ʤʽʰʘʣʢʠ.  

 ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʽʡ ʫʩʪʘʥʦʚʮʽ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʧʽʥʠ ʟ ʜʦʤʽʰʢʘʤʠ. ɼʦʜʘʪʢʦʚʦ ʟʚʝʨʭʫ ʻʤʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ 

ʚʩʪʘʥʦʚʣʝʥʘ ʻʤʥʽʩʪʴ ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʦʣʽʾ ʟ ʚʦʜʦʶ (ʛʽʜʨʦʪʘʮʽʷ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ʆʙʠʜʚʽ ʻʤʥʦʩʪʽ ʦʙʣʘʜʥʘʥʽ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ 

ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚ ʻʤʥʦʩʪʽ  ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ ʧʘʨʘʣʝʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʜʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ. ʋ ʚʩʪʘʥʦʚʣʝʥʽʡ ʻʤʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ ʪʘ ʧʜ̔ʽʛʨʽʚʫ ʦʣʽʾ ʟ ʚʦʜʦʶ ʜʦ ʩʪʘʥʫ ʝʤʫʣʴʩʽʾ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʙʣʠʟʴʢʦ 100Á ʉ. 

 

ʈʠʩ.  3.10 ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ: 1 ï 

ʻʤʥʽʩʪʴ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʪʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʣʽʾ; 2 ï ʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ; 3 ï 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟʤʽʰʫʚʘʯʘ; 4 ï ʚʠʧʫʩʢʥʠʡ ʢʨʘʥ (ʢʣʘʧʘʥ); 5 ï ʥʘʛʨʽʚʘʣʥɹʠʡ 

ʝʣʝʤʝʥʪ; 6 ï ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ; 7 ï ʩʢʨʝʙʦʢ ʜʣʷ ʟʙʦʨʫ ʧʽʥʠ; 8 ï ʦʪʚʽʨ ʜʣʷ 

ʚʠʚʦʜʫ ʧʽʥʠ; 9 ï ʥʘʛʨʽʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʬʣʦʪʘʮʽʡʥʦʾ ʻʤʥʦʩʪʽ.  
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ʅʘ ʨʠʩ. 3.11 ʙ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʘʪʫʨʥʦʛʦ ʟʨʘʟʢʘ 

ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ ʚ ʻʤʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ ʩʪʚʦʨʶʻ ʚ ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚʝʣʠʢʦʾ 

ʥʘʧʨʫʞʝʥʦʩʪʽ. ʅʘ ʝʣʝʢʪʨʦʜʘʭ ʚʠʥʠʢʘʶʪʴ ʧʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ, ʷʢʽ ʨʘʟʦʤ ʽʟ 

ʜʦʤʽʰʢʘʤʠ ʧʽʜʽʡʤʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʨʽʜʠʥʠ ʽ ʚʠʜʘʣʷʶʪʴʩʷ. ʏʝʨʝʟ ʢʦʞʥʽ 200 ʩ 

ʚʽʜʙʠʨʘʣʠʩʴ ʧʨʦʙʠ ʜʣʷ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʚʦʜʠ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ɺʤʽʩʪ ʚʦʜʠ ʚʠʟʥʘʯʘʚʩʷ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʧʽʩʣʷ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʚʤʽʩʪ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ï 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ. 

            

                          ʘ                                                                ʙ                    

ʈʠʩ. 3.11. ɽʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ (ʘ) ʪʘ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʘ 

ʫʩʪʘʥʦʚʢʘ (ʙ) ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ  

 

ɽʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʤʽʰʫʚʘʯʘ 

1; ʻʤʥʦʩʪʽ 2 ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʪʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʦʣʽʾ; ʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 3,6; 

ʻʤʥʦʩʪʽ 4 ʧʨʦʮʝʩʫ ʬʣʦʪʘʮʽʾ; ʩʢʨʝʙʦʢ 5 ʜʣʷ ʟʙʦʨʫ ʧʽʥʠ; ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʜʽʚ 7; 

ʚʠʧʫʩʢʥʦʛʦ ʢʨʘʥʘ 8, 11; ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 9,12. ɺʠʢʦʥʘʥʠʡ ʦʪʚʽʨ 10 ʜʣʷ 

ʚʠʚʦʜʫ ʧʽʥʠ.  

ʋʩʪʘʥʦʚʢʘ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: ʩʚʽʞʦʚʠʞʘʪʘ ʥʝʦʯʠʱʝʥʘ ʨʠʮʠʥʦʚʘ ʦʣʽʷ 

ʧʦʜʘʻʪʴʩʷ ʜʦ ʻʤʥʦʩʪʽ 2 ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʪʘ ʟʤʽʰʫʚʘʥʥʷ ʦʣʽʾ, ʢʫʜʠ ʜʦʜʘʻʪʴʩʷ 

1,5é2% ʚʦʜʠ. ʎʷ ʨʽʜʠʥʘ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʤʽʰʫʚʘʯʝʤ 1, ʪʘ 

ʧʽʜʽʛʨʽʚʘ̒ ʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʙʣʠʟʴʢʦ 100Á ʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʛʨʽʚʘʣʴʥʠʭ 
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ʝʣʝʤʝʥʪʽʚ 3. ʇʽʜʽʛʨʽʪʘ ʪʘ ʧʝʨʝʤʽʰʘʥʘ ʝʤʫʣʴʩʽʷ ʯʝʨʝʟ ʚʠʧʫʩʢʥʠʡ ʢʨʘʥ 11 

ʥʘʜʭʦʜʠʪʴ ʫ ʬʣʦʪʘʮʽʡʥʫ ʻʤʥʽʩʪʴ 4. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʬʣʦʪʘʮʽʡʥʽʡ ʻʤʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʛʨʽʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 6. ʇʨʦʮʝʩ 

ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʣʝʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʜʽʚ 

4 ʫ ʚʠʛʣʷʜʽ ʧʘʨʘʣʝʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʮʠʣʽʥʜʨʽʚ. ʅʘ ʝʣʝʢʪʨʦʜʠ 7 ʧʦʜʘʻʪʴʩʷ 

ʟʤʽʥʥʘ ʚʠʩʦʢʘ ʥʘʧʨʫʛʘ ʚʽʜ 3é5 ʢɺ ʟʽ ʩʪʨʫʤʦʤ ï 10 ʤɸ, ʱʦ ʩʪʚʦʨʶʻ ʚ 

ʤʽʞʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚʝʣʠʢʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ. ʇʨʠ 

ʮʴʦʤʫ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʚʠʥʠʢʘʶʪʴ ʧʘʨʦʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ, ʷʢʽ ʨʘʟʦʤ ʽʟ 

ʜʦʤʽʰʢʘʤʠ ʧʽʜʽʡʤʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʨʽʜʠʥʠ. ɿ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ ʜʦʤʽʰʢʠ 

ʚʠʜʘʣʷʶʪʴʩʷ ʩʢʨʝʙʢʦʤ 5 ʜʣʷ ʟʙʦʨʫ ʧʽʥʠ ʯʝʨʝʟ ʦʪʚʽʨ 10 ʜʣʷ ʚʠʚʦʜʫ ʧʽʥʠ. ɺʠʭʽʜ 

ʦʯʠʱʝʥʦʾ ʦʣʽʾ ʟʜʽʡʩʥʶʶʪʴʩʷ ʯʝʨʝʟ ʚʠʧʫʩʢʥʠʡ ʢʨʘʥ 8. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚ ʻʤʥʦʩʪʷʭ 2, 4 ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʘʪʯʠʢʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ 9 ʪʘ 12. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚ 

ʨʠʮʠʥʦʚʽʡ ʦʣʽʾ ʚʽʜ ʯʘʩʫ ʧʨʠ ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ: 3 ʢɺ; 3,5ʢɺ; 4 ʢɺ; 4,5ʢɺ; 

5 ʢɺ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʚʠʜʢʦʩʪʷʤ ʦʩʘʜʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 0,3 ʤʤ/ʩ; 

0,38ʤʤ/ʩ; 0,5 ʤʤ/ʩ; 0,63 ʤʤ/ʩ; 0,8 ʤʤ/ʩ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʨʘʬʽʢʫ (ʨʠʩ. 3.12), ʪʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ.  
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ʈʠʩʫʥʦʢ 3.12. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʽʚ ʪʘ 

ʤʝʭʘʥʯ̔ʥʠʭ ʜʦʤʽʰʦʢ ʚʽʜ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 
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ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʽ ʜʣʷ ʦʙôʻʤʫ ʨʽʜʠʥʠ 10-3 ʤ3, 

ʨʘʜʽʫʩʫ ʝʣʝʢʪʨʦʜʽʚ 10-3 ʤ, ʜʦʚʞʠʥʠ ʝʣʝʢʪʨʦʜʽʚ 1 ʤ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ 

ʚʦʜʠ 2%. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʛʨʽʚʘʯʘ ʦʣʽʻ-ʚʦʜʷʥʘ ʝʤʫʣʴʩʽʷ ʧʽʜʽʛʨʽʚʘʣʘʩʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ 95é100Á ʉ. ʧʽʩʣʷ ʧʽʜʽʛʨʽʚʫ ʥʘ ʝʣʝʢʪʨʦʜʠ ʧʦʜʘʚʘʣʘʩʴ ʚʠʩʦʢʘ 

ʥʘʧʨʫʛʘ. ʏʝʨʝʟ ʢʦʞʥʽ 20Áʉ ʚʽʜʙʠʨʘʣʠʩʷ ʧʨʦʙʠ ʜʣʷ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʚʦʜʠ ʪʘ 

ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʽ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ɺʤʽʩʪ ʚʦʜʠ ʚʠʟʥʘʯʘʚʩʷ 

ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʧʽʩʣʷ ʚʠʧʘʨʶʚʘʥʥʷ, ʘ ʚʤʽʩʪ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ 

ʜʦʤʽʰʦʢ ʚʠʟʥʘʯʘʚʩʷ ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʽ ʨʦʟʨʦʙʣʝʥʦ  

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ.  

2. ʈʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʠʣʦ ʚʧʝʨʰʝ ʚʠʢʦʥʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʝʧʣʦ-

ʤʘʩʦʧʝʨʝʥʦʩʫ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʚʠʟʥʘʯʠʪʠ ʝʥʝʨʛʽʶ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ, ʚʠʟʥʘʯʠʪʠ ʝʥʝʨʛʽʶ ʟʚʷʟʢʫ ʚʦʣʦʛʠ ʽʟ ʷʜʨʦʤ ʽ ʣʫʰʧʠʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʠʪʠ ʽ ʚʠʛʦʪʦʚʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʣʽʥʽʶ ʽʟ ʨʦʟʛʦʨʥʫʪʠʤ ʢʘʥʘʣʦʤ (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ  ), ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʠʭʽʜ ʪʘ ʷʢʽʩʪʴ ʦʣʽʾ. ʂʨʽʤ ʮʴʦʛʦ 

ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʠʡ ʢʦʧʣʝʢʩ, ʱʦ ʜʦʟʚʦʣʠʚ 

ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʥʦʚʦʛʦ ʩʧʦʩʦʙʫ ʦʯʠʱʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (ʇʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ). ʃʘʙʦʨʘʪʦʨʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ ʽ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ 

ʜʦʟʚʦʣʠʣʠ ʚʠʢʦʥʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʠ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 
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ʈʆɿɼɯʃ 4 

 

ʈɽɿʋʃʔʊɸʊʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

4.1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ 

 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʮʝ ʪʘʢʽ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢ ʩʦʨʪʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ, ʪʘʢ ʽ ʾʭ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʠʙʦʨʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ. ɯʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠ ʚʠʙʦʨʽ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.1.  

 

ʊʘʙʣʠʮʷ 4.1 

ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʨʫʭʫ ʝʣʝʤʝʥʪʽʚ ʨʠʮʠʥʠ 

ɽʣʝʤʝʥʪʠ ʨʦʩʣʠʥ 

ɺ
ʦ
ʣ
ʦ
ʛ
ʽ
ʩ
ʪ
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,
 
%

 ʇʦʚʝʨʭʥʽ ʪʝʨʪʷ 
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ʴ
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ʨ
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ʠ
ʩ
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ʫ
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ʘ

 

ʅʘʩʽʥʥʷ 7,0 0,23 0,22 0,38 0,84 

ʗʜʨʦ 6,8 0,37 0,34 0,35 0,85 

ʊʨʝʪʠʥʢʠ 8,5 0,34 0,36 0,47 0,96 

ʉʪʝʙʣʽ 75,0 0,55 0,61 0,61 0,95 

ʃʠʩʪʷ 72,0 0,61 0,64 0,59 0,88 

ʏʝʨʝʥʢʠ ʣʠʩʪʦʚʽ 85 0,77 0,70 0,68 1,05 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 4.1 ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʝ, ʱʦ ʣʠʩʪʦʚʘ ʛʫʤʘ ʚʠʢʣʠʢʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʨʦʩʣʠʥ ʪʦʤʫ ʮʝʡ ʤʘʪʝʨʽʘʣ ʻ ʥʝ 

ʙʘʞʘʥʠʤ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘʧʨʘʚʣʷʶʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʦ ʷʢʽʡ ʨʫʭʘʶʪʴʩʷ ʯʘʩʪʢʠ 

ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʙʠʨʘʥʥʽ. 

ɼʦ   ʦʩʥʦʚʥʠʭ   ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ   ʚʣʘʩʪʠʚʦʩʪʝ  ʡ ʥʘʩʽʥʥʷ   ʨʠʮʠʥʠ   ʽ   ʾʾ 
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 ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʚʘʞʣʠʚʠʭ ʧʨʠ ʧʽʜʛʦʪʦʚʯʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʨʦʙʢʠ, ʚʽʜʥʦʩʷʪʴ: 

ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ; ʣʫʟʞʠʩʪʽʩʪʴ; ʤʘʩʫ 1000 ʰʪʫʢ; ʩʠʧʢʽʩʪʴ 

ʤʘʩʠ, ʤʮ̔ʥʽʩʪʴ ʦʙʦʣʦʥʢʠ ʷʜʨʘ; ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ, ʣʫʰʧʠʥʥʷ ʽ 

ʧʦʜʨʽʙʥʝʥʦʛʦ ʷʜʨʘ. 

ʈʦʟʤʽʨʠ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʦʨʪʫ ʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʧʦ ʜʦʚʞʠʥʽ, ʰʠʨʠʥʽ ʽ ʪʦʚʱʠʥʽ ʥʘʚʝʜʝʥʽ ʥʘ (ʨʠʩ. 4.1, ʨʠʩ. 4.2, ʨʠʩ. 4.3). 

 

 

 

ʈʠʩ. 4.1. ʈʦʟʧʦʜʽʣ ʨʦʟʤʽʨʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʜʦʚʞʠʥʽ 

 

 

 

ʈʠʩ. 4.2. ʈʦʟʧʦʜʽʣ ʨʦʟʤʽʨʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʰʠʨʠʥʽ 
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ʈʠʩʫʥʦʢ 4.3. ʈʦʟʧʦʜʽʣ ʨʦʟʤʽʨʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʪʦʚʱʠʥʽ  

 

ʉʦʨʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʦʨʪʽʚ ʍʦʨʪʠʮʴʢʘ 1, ʍʦʨʪʠʮʴʢʘ 2 

ʽ ʍʦʨʪʠʮʴʢʘ 3 ʥʘʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2. 

ʉʦʨʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʉʦʨʪʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʍʦʨʪʠʮʴʢʘ 1 ʍʦʨʪʠʮʴʢʘ 3 ʍʦʨʪʠʮʴʢʘ 7 

ɿʘ ʜʦʚʞʠʥʦʶ 

ɺʠʙʽʨʢʦʚʘ ʩʝʨʝʜʥʷ 11,104 11,176 10,676 

ʉʝʨʝʜʥʻ-ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 
3,591 3,62 3,395 

ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ 79,25

)68,135x(

e11,0

-
-

=F  208,26

)02,138x(

e11,0

-
-

=F  05,23

)5,125(

12,0

-
-

=F

x

e  

ɿʘ ʰʠʨʠʥʦʶ 

ɺʠʙʽʨʢʦʚʘ ʩʝʨʝʜʥʷ 7,62 8,01 7,6 

ʉʝʨʝʜʥʻ-ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 
0,37 0,43 0,4 

ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ 27,0

)2,58(

07,1

-
-

=F

x

e  37,0

)4,64x(

e93,0

-
-

=F  32,0

)92,57x(

e

-
-

=F  

ɿʘ ʪʦʚʱʠʥʦʶ 

ɺʠʙʽʨʢʦʚʘ ʩʝʨʝʜʥʷ 5,82 5,88 5,4 

ʉʝʨʝʜʥʻ-ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 
0,32 0,18 0,054 

ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ 2,0

)97,33(

25,1

-
-

=F

x

e  065,0

)75,34x(

e22,2

-
-

=F  0058,0

)19,29x(

e39,7

-
-

=F  
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ɿʘ ʨʦʟʤʽʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʦʙôʻʤ, ʧʣʦʱʫ 

ʧʦʚʝʨʭʥʽ ʽ ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʨʽʘʮʽʡʥʽ ʢʨʠʚʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʫʥʽʚʝʨʩʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʤʽʰʽ ʥʘʩʽʥʥʷ ʧʦ ʾʭ 

ʨʦʟʤʽʨʘʤ, ʱʦ ʚʘʞʣʠʚʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʽʚ ʚʽʜʜʽʣʝʥʥʷ ʦʙʦʣʦʥʢʠ ʚʽʜ ʷʜʨʘ. 

ʅʘʩʽʥʥʷ ʩʦʨʪʫ ʍʦʨʪʠʮʴʢʘ 2 ʽ ʍʦʨʪʠʮʴʢʘ 3 ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʜ ʦʙʨʫʰʝʥʥʷʤ 

ʢʘʣʽʙʨʫʚʘʪʠ ʥʘʩʽʥʥʷ ʥʘ ʜʚʽ-ʪʨʠ ʬʨʘʢʮʽʾ, ʘ ʍʦʨʪʠʮʴʢʘ 1 ʥʘ ʪʨʠ - ʯʦʪʠʨʠ ʬʨʘʢʮʽʾ. 

ʇʽʜ ʯʘʩ ʦʯʠɦ ʝʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʥʘʩʪʫʧʥʠʡ ʥʘʙʽʨ ʨʝʰʽʪ: ɹ-ʌ8, ɹ20ʌ9, ʌ10 ɺ-ʌ5, ɻ-ʌ4,5 ʪʦʚʱʠʥʘ ʣʫʰʧʠʥʥʷ ʽ 

ʚʝʣʠʯʠʥʘ ʟʘʟʦʨʽʚ ʤʽʞ ʷʜʨʦʤ ʽ ʣʫʰʧʠʥʥʷʤ ʥʘʩʽʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 4.3. 

 

ʊʘʙʣʠʮʷ 4.3 

ʊʦʚʱʠʥʘ ʣʫʰʧʠʥʥʷ ʽ ʚʝʣʠʯʠʥʘ ʟʘʟʦʨʫ ʤʽʞ ʷʜʨʦʤ ʽ ʣʫʰʧʠʥʥʷʤ, ʤʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

 ʩʦʨʪʫ 

ʊʦʚʱʠʥʘ ʣʫʰʧʠʥʥʷ  ɿʘʟʦʨʠ ʤʽʞ ʷʜʨʦʤ ʽ  

ʣʫʰʧʠʥʥʷʤ 

ʟʘ ʪʦʚʱʠʥʦʶ ʟʘ ʰʠʨʠʥʦʶ ʟʘ ʪʦʚʱʠʥʦʶ ʟʘ ʰʠʨʠʥʦʶ 

ʂʫʙʘʥʩʴʢʘ 15 

ʍʦʨʪʠʮʴʢʘ 1 

ʍʦʨʪʠʮʴʢʘ  2 

ʍʦʨʪʠʮʴʢʘ 3 

0,210 

0,215 

0,218 

0,217 

0,211 

0,215 

0,220 

0,217 

0,365 

0,255 

0,227 

0,268 

0,309 

0,275 

0,284 

0,283 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 4.3, ʪʦʚʱʠʥʘ ʣʫʰʧʠʥʥʷ ʫ ʚʩʽʭ ʩʦʨʪʽʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ 

ʽ ʩʪʘʥʦʚʠʪʴ 0,210 - 0,218 ʤʤ. ɿʘʟʦʨʠ ʤʽʞ ʣʫʰʧʠʥʥʷʤ ʽ ʷʜʨʦʤ ʥʘʡʙʽʣʴʰʽ ʫ 

ʂʫʙʘʥʩʴʢʦʾ 15, ʧʨʠʯʦʤʫ ʧʦ ʪʦʚʱʠʥʽ ʥʘʩʽʥʥʷ ʚʦʥʠ ʫ ʮʴʦʛʦ ʩʦʨʪʫ ʪʨʦʭʠ ʚʠʱʝ. ʋ 

ʨʝʰʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ ʟʘʟʦʨʠ ʪʨʦʭʠ ʥʠʞʯʝ (ʦʩʦʙʣʠʚʦ ʫ ʍʦʨʪʠʮʴʢʽʡ 2), 

ʧʨʠʯʦʤʫ ʙʽʣʴʰʠʡ ʟʘʟʦʨ ʤʽʞ ʣʫʰʧʠʥʥʷʤ ʽ ʷʜʨʦʤ ʫ ʮʠʭ ʩʦʨʪʽʚ ʧʦ ʰʠʨʠʥʽ. 

ɿʥʘʯʠʪʴ ʥʘʩʽʥʥʷ ʂʫʙʘʥʩʴʢʦʾ 15 ʧʨʠ ʦʙʨʫʰʝʥʥʷ ʧʦʚʠʥʥʽ ʢʨʘʱʝ ʟʙʝʨʽʛʘʪʠ 

ʮʽʣʽʩʥʽʩʪʴ ʩʚʦʛʦ ʷʜʨʘ. 

ʇʦʨʽʚʥʷʥʦ ʪʦʚʩʪʘ ʽ ʱʽʣʴʥʘ ʥʘʩʽʥʥʻʚʘ ʦʙʦʣʦʥʢʘ ʨʠʮʠʥʠ ʽʟ ʩʫʮʽʣʴʥʦʶ 

ʧʦʚʽʪʨʷʥʦʾ ʧʦʨʦʞʥʠʥʦʶ ʚʠʩʪʫʧʘʻ ʷʢ ʦʙ'ʻʢʪ ʩʫʰʽʥʥʷ. ʅʘʩʽʥʥʻʚʘ ʦʙʦʣʦʥʢʘ 

ʩʢʣʘʜʘʻʪʩɹʷ ̔ʟ ʟʜʝʨʝʚ'ʷʥʽʣʠʭ ʢʣʽʪʠʥ ʽ ʩʪʘʥʦʚʠʪʴ 23 - 26% ʤʘʩʠ ʥʘʩʽʥʥʷ, ʘʣʝ ʚ ʥʽʡ 

ʤʽʩʪʠʪʴʩʷ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʩʽʻʾ ʚʦʣʦʛʠ ʥʘʩʽʥʥʷ. 



188 

ʆʩʥʦʚʥʽ ʚʘʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.4.4 

 

ʊʘʙʣʠʮʷ 4.4 

ʆʩʥʦʚʥʽ ʚʘʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʦʨʪʫ ʄʘʩʘ 1000 

ʥʘʩʽʥʠʥ, ʛ 

ʇʠʪʦʤʘ  

ʤʘʩʘ, ʛ/ʩʤ3  

ʆʙôʻʤʥʘ 

ʤʘʩʘ, ʢʛ/ʤ3  

ɺʦʣʦʛʽʩʪʴ, 

% 

ʂʫʙʘʥʩʴʢʘ 15 

ʍʦʨʪʠʮʴʢʘ 1 

ʍʦʨʪʠʮʴʢʘ  2 

ʍʦʨʪʠʮʴʢʘ 3 

284 

267 

259 

274 

0,810 

0,770 

0,790 

0,800 

514 

536 

510 

476 

5,8 

6,4 

5,8 

6,3 

 

ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʢʨʫʧʥʽʩʪʴ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʫ ʽ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɰʾ ʚʠʟʥʘʯʘʶʪʴ ʧʦ ɼʉʊʋ 12042-66 ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ. 

ɿ ʪʘʙʣ. 4.4 ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ ʫ ʩʦʨʪʫ ʂʫʙʘʥʩʴʢʘ 15 ʽ 

ʩʪʘʥʦʚʠʪʴ 284 ʛ; ʥʘʡʤʝʥʰʘ ʫ ʩʦʨʪʫ ʍʦʨʪʠʮʴʢʘ 2 ʩʪʘʥʦʚʠʪʴ 259 ʛ. ʇʠʪʦʤʘ ʤʘʩʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʥʘʷʚʥʦʩʪʽ ʚ ʥʘʩʽʥʥʽ ʧʦʚʽʪʨʷʥʠʭ ʧʦʨʦʞʥʠʥ, 

ʩʪʫʧʝʥʶ ʟʨʽʣʦʩʪʽ ʽ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ.  

ʊʘʙʣʠʮʷ 4.5 

ʃʫʰʧʠʥʥʽʩʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʉʦʨʪ ʍʦʨʪʠʮʴʢʘ 1 ʍʦʨʪʠʮʴʢʘ 3 ʍʦʨʪʠʮʴʢʘ 7 ʆʣʝʩʷ ʍʦʨʪʠʯʘʥʢʘ 

ʃʫʱʝʥʥʷ, % 23,9 22,1 23,89 23,5 23,0 

 

ʉʦʨʪʫʚʘʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʧʦʢʨʘʱʫʻ ʾʭ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʚʝʣʠʢʠʤ ʩʦʨʪʦʚʠʤ ʨʦʟʤʘʥʽʪʪʷʤ ʧʠʪʦʤʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

0,8077ʛ/ʩʤ3 ʜʦ 1,0 ʛ/ʩʤ3 ʫ ʩʦʨʪʫ ʂʫʙʘʥʩʴʢʘ 15 ʩʝʨʝʜʥʷ ʧʠʪʦʤʘ ʤʘʩʘ 0,810 

ʛ/ʩʤ3; ʍʦʨʪʠʮʴʢʘ 1 - 0,770 ʛ/ʩʤ3; ʍʦʨʪʠʮʴʢʘ 2 - 0,790 ʛ/ʩʤ3; ʍʦʨʪʠʮʴʢʘ 3 - 0,8 

ʛ/ʩʤ3. ʃʫʰʧʠʥʥʽʩʪʴ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʦʙʨʫʰʝʥʥʷ 

ʾʾ ʚʨʫʯʥʫ. ɺʽʜʦʢʨʝʤʣʝʥʫ ʚʽʜ ʷʜʨʘ ʧʣʦʜʦʚʫ ʦʙʦʣʦʥʢʫ (ʣʫʰʧʠʥʥʷ) ʟʚʘʞʫʶʪʴ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʛ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʣʫʰʧʠʥʥʦʩʪʽ ʚʠʨʘʞʘʶʪʴ ʫ 
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ʚʽʜʩʦʪʢʘʭ ʜʦ ʤʘʩʠ ʚʟʷʪʦʾ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘʚʽʰʫʚʘʥʥʷ. ʉʝʨʝʜʥʻ ʟ ʜʚʦʭ ʟʥʘʯʝʥʴ 

ʧʨʠʡʤʘʁ ʪʴ ʟʘ ʣʫʰʧʠʥʥʽʩʪʴ ʧʨʦʙʠ ʥʘʩʽʥʥʷ. 

ʃʫʰʧʠʥʥʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ ʽ ʤʘʩʘ 1000 ʰʪʫʢ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʦʙʫʤʦʚʣʝʥʘ 

ʩʦʨʪʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽ ʚʦʣʦʛʽʩʪʶ. ʄʘʩʘ 1000 ʰʪʫʢ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʢʦʣʠʚʘ̒ ʪʴʩʷ ʚʽʜ 280 ʜʦ 320 ʛʨʘʤʽʚ. ʅʘʪʫʨʘ ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 360 ʛ/ʣ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʪʝʨʪʷ: ʪʝʨʪʷ ʧʦʚʝʨʭʦʥʴ, 

ʚʥʫʪʨʽʰʥʻ ʪʝʨʪʷ ʤʘʩʠ ʩʠʧʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʥʫʪʨʽʰʥʻ ʪʝʨʪʷ ʛʘʟʽʚ ʽ ʨʽʜʠʥ. 

ɺʥʫʪʨʽʰʥʻ ʪʝʨʪʷ ʤʘʩʠ ʯʘʩʪʠʥʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ 

ʤʘʩʠ ʯʘʩʪʠʥʦʢ ʦʜʥʘ ʦʙ ʦʜʥʫ, ʘʙʦ ʢʫʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʫʭʠʣʫ. ɺʝʣʠʯʠʥʘ ʮʴʦʛʦ 

ʢʫʪʘ ʚʠʟʥʘʯʘʻ ʛʝʦʤʝʪʨʽʶ ʢʦʥʫʩʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʚʽʣʴʥʦʤʫ ʥʘʩʠʧʽ 

ʥʘʩʽʥʥʷ: ʢʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʭʠʣʫ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ ʥʘʩʠʧʫ ʢʦʥʫʩʘ. 

ɼʣʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʢʫʪ ʧʨʠʨʦʜʥʦʛʦ ʥʘʭʠʣʫ ʩʪʘʥʦʚʠʪʴ 24Á... 46Á, ʢʫʪ ʪʝʨʪʷ ʧʦ 

ʜʝʨʝʚʫ - 20Á... 25Á, ʧʦ ʩʪʘʣʽ - 15Á... 20Á.  

ʊʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʨʠ ʫʜʘʨʽ ʟ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʫʜʘʨʫ, ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʥʘʧʨʷʤʢʫ ʫʜʘʨʫ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʨʫʡʥʫʚʘʥʥʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʽʜʚʠʱʫʶʪʴʩʷ 

ʚʪʨʘʪʠ ʷʢ ʩʘʤʦʛʦ ʥʘʩʽʥʥʷ, ʪʘʢ ʽ ʦʣʽʡʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʘʟʦʤ ʟ ʣʫʰʧʠʥʥʷʤ. ʊʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʪʘʙʣ. 4.6. 

 

ʊʘʙʣʠʮʷ 4.6 

ɿʘʣʝʞʥʽʩʪʴ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʫʜʘʨʫ ʦʙ ʩʪʘʣʝʚʫ 

ʧʦʚʝʨʭʥʶ 

ʐʚʠʜʢʽʩʪʴ ʫʜʘʨʫ, ʤ/ʩ 4,6 7,9 9,6 11,5 12,7 14,8 

ʊʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, % 4,8 13,0 32,5 47,0 61,0 75,0 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʦʣʦʥʦʢ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʚʽʜʥʦʩʷʪʴ ʤʽʮʥʽʩʪʴ, ʧʨʫʞʥʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ. ʇʽʜ ʤʽʮʥʽʩʪʶ ʦʙʦʣʦʥʢʠ 

ʨʦʟʫʤʽʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʟʫʩʠʣʣʷ), ʧʨʠ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʫʡʥʫʚʘʥʥʷ ʦʙʦʣʦʥʢʠ.  
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ʇʨʠ ʨʫʡʥʫʚʘʥʥʽ ʦʙʦʣʦʥʦʢ ʥʘʩʽʥʥʷ ʟʦʚʥʽʰʥʷ ʩʠʣʘ ʤʦʞʝ ʜʽʷʪʠ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ. ʄʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʨʠʢʣʘʜʝʥʠʭ ʟʫʩʠʣʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.7. 

 

 

 

 

 

ʈʠʩ. 4.4. ɺʘʨʽʘʥʪʠ ʧʨʠʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʟʫʩʠʣʴ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ: 1 - ʧʦ ʜʦʚʞʠʥʽ, 2 - ʧʦ ʰʠʨʠʥʽ, 3 - ʧʦ ʪʦʚʱʠʥʽ. 

 

ʅʘʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʜʘʥʽ ʧʦ ʤʽʮʥʦʩʪʽ ʦʙʦʣʦʥʦʢ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʨʠ 

ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʷʤʢʫ ʜʽʾ ʨʫʡʥʽʚʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʜ̔ʦʙʨʘʞʝʥʦʛʦ ʚ ʪʘʙʣ. 4.7. 

ʊʘʙʣʠʮʷ 4.7 

ɿʫʩʠʣʣʷ ʧʦ ʨʫʡʥʫʚʘʥʥʶ ʦʙʦʣʦʥʢʠ ʷʜʨʘ 

ʅʘʧʨʘʚʣʝʥʥʷ ʜʽʡ 

ʟʫʩʠʣʴ 

ɿʥʘʯʝʥʥʷ, ʅ 

Min Max ʉʝʨʝʜʥʻ 

1 120,62 433,46 305,78 

2 109,31 343,00 247,02 

3 252,54 621,92 419,05 

 

 
 

ʈʠʩ. 4.5. ʈʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʚʠʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

1 2 3 
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ʋ ʮʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʩʽʥʥʷ ʟʜʘʚʣʶʚʘʣʘʩʴ ʜʦ ʧʦʷʚʠ ʱʽʣʠʥʠ ʽ ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʭʘʨʘʢʪʝʨʥʠʤ ʟʚʫʢʦʤ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʦʙʦʣʦʥʢʠ ʽ ʨʽʟʢʠʤ 

ʟʥʠʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʦʙʦʣʦʥʦʢ ʚʽʜ ʥʘʧʨʷʤʢʫ 

ʧʨʠʢʣʘʜʝʥʦʛʦ ʟʫʩʠʣʣʷ.  

ɺʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʦʙʫʤʦʚʣʝʥʦ 

ʨʦʟʭʦʜʞʝʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʾʾ ʩʦʨʪʽʚ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʟ 

ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜʜʽʣʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʠ 

ʛʣʠʙʦʢʽʡ ʧʝʨʝʨʦʙʮʽ ʨʠʮʠʥʠ. ɿ ʦʪʨʠʤʘʥʠʭ ʢʨʠʚʠʭ ʚʠʜʥʦ, ʱʦ ʛʝʦʤʝʪʨʠʯʥʽ 

ʨʦʟʤʽʨʠ ʥʘʩʽʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ: ʧʦ ʜʦʚʞʠʥʽ ʚʽʜ 

9,6 ʤʤ ʜʦ 15,2 ʤʤ, ʧʦ ʰʠʨʠʥʽ ʚʽʜ 6,6 ʤʤ ʜʦ 9,4 ʤʤ, ʧʦ ʪʦʚʱʠʥʽ ʚʽʜ 4,8 ʤʤ ʜʦ 

7 ʤʤ; ʘ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʥʘʩʽʥʥʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʦʨʪʦʚʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ɯʩʥʫʻ ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʟʫʩʠʣʴ ʟ ʨʫʡʥʫʚʘʥʥʷ ʦʙʦʣʦʥʢʠ ʷʜʨʘ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʜʽʾ.  

ʄʝʥʰʝ ʟʫʩʠʣʣʷ ʙʫʣʦ ʚʠʪʨʘʯʝʥʦ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʦ ʰʠʨʠʥʽ, ʘ ʥʘʡʙʽʣʴʰʝ 

ʧʨʠ ʥʘʧʨʘʚʣʝʥʥʽ ʜʽʾ ʩʠʣʠ ʧʦ ʪʦʚʱʠʥʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʫʰʝʥʥʷ. 

ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʠʪʘʥʥʷ ʦʙʨʫʰʝʥʦʛʦ ʷʜʨʘ ʽ 

ʣʫhʧʠʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʤʦʞʣʠʚʝ ʧʦʚʥʝ ʦʯʠʱʝʥʥʷ ʨʫʰʘʥʢʠ ʚʽʜ ʣʫʰʧʠʥʥʷ, ʟʘ ʫʤʦʚʠ ʥʝʟʥʘʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥ ̫ʦʙʨʫʰʝʥʦʛʦ ʷʜʨʘ. 

 

4.2. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʧʣʦ-ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ  

 

ɼʦ ʪʝʧʣʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʣʝʞʘʪʴ ʪʝʧʣʦ-

ʤʘʩʦʧʝʨʝʥʦʩ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 
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4.2.1. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʝʧʣʦ-

ʤʘʩʦʧʝʨʝʥʦʩʫ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʝʧʣʦ-

ʤʘʩʦʧʝʨʝʥʦʩʫ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.6.  
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ʈʠʩ. 4.6. ɿʘʣʝʞʥʦʩʪʽ ʧʦʪʝʥʮʽʘʣʫ ʤʘʩʦʧʝʨʝʥʦʩʫ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʚʽʜ ʾʭ ʚʦʣʦʛʦʚʤʽʩʪʫ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʪʝʥʮʽʘʣʫ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʽʜ 

ʚʦʣʦʛʦʚʤʽʩʪʫ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʥʘʚʝʜʝʥʽ ʥʘ ʛʨʘʬʽʢʘʭ ʨʠʩ. 4.6 ʤʘʶʪʴ ʚʠʛʣʷʜ: 

- ʜʣʷ ʷʜʨʘ 

ʷ ʷ486.36 ;uq=                                    (4.1) 

         - ʜʣʷ ʨʫʰʘʥʢʠ 

 411.19 ;ʨ ʨuq=  (4.2) 

- ʜʣʷ ʣʫʰʧʠʥʥʷ 

 265 .ʣ ʣuq=  (4.3) 

 

- ʜʣʷ 10% -ʥʦʛʦ ʚʤʽʩʪʫ ʣʫʰʧʠʥʥʷ ʚ ʷʜʨʽ ʨʠʮʠʥʠ 

-  

 % %454.38 .p puq  (4.4) 
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ɿʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʾ ʽʟʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʝʣʝʤʝʥʪʽʚ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.6. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʧʠʪʦʤʦʾ ʽʟʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ ʷʜʨʘ ʩm.,̫ ʨʫʰʘʥʢʠ ʩm.ʨ, 

ʣʫʰʧʠʥʥʷ ʩm.ʣ, 10%-ʤʫ ʚʤʽʩʪʫ ʣʫʰʧʠʥʥʷ ʚ ʷʜʨʽ ʩm.ʨ% ʚʽʜʧʦʚʽʜʥʦ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

- ʜʣʷ ʷʜʨʘ 

 1710 0.002,m̫ ʷc u-= +  (4.5) 

 

- ʜʣʷ ʨʫʰʘʥʢʠ 

 172 10 0.0024,p pʩ u-= Ö +  (4.6) 

 

- ʜʣʷ ʣʫʰʧʠʥʥʷ 

 172 10 0.0038,mʣ ʣc u-= Ö +  (4.7) 

 

- ʜʣʷ 10 %-ʥʦʛʦ ʚʤʽʩʪʫ ʣʫʰʧʠʥʥʷ  ʚ ʷʜʨʽ ʨʠʮʠʥʠ  

-  

 17
% %2 10 0.0021.p pʩ u-= Ö +                       (4.8)  

 

 

ʈʠʩ. 4.7. ɿʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʾ ʽʟʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʚʦʣʦʛʠ 

ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ  
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ɺʠʢʦʥʫʶʯʠ ʜʦʩʣʽʜʠ ʧʨʠ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ 

ʩʪʚʦʨʶʻ ʚʽʜʧʦʚʽʜʥʫ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ 

(ʨʠʩ. 4.8) ʤʽʞ ʚʦʣʦʛʦʚʤʽʩʪʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʷʜʨʦ ʽ ʣʫʰʧʠʥʥʷ) ʽ 

ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ u=f(ű) ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T=200ʉ. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʥʘʚʝʜʝʥʠʭ ʥʘ ʛʨʘʬʽʢʘʭ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ. 2.11) ʤʘʶʪʴ ʚʠʛʣʷʜ: 

- ʜʣʷ ʷʜʨʘ  

6 25 10 0.0009 ,ʣu j j-=- Ö +                       (4.9) 

 

- ʜʣʷ ʣʫʰʧʠʥʥʷ 

 6 24 10 0.0018 .ʣu j j-=- Ö +                        (4.10) 

 

 

ʈʠʩ. 4.8. ɯʟʦʪʝʨʤʠ ʩʦʨʙʮʽʾ ʪʘ ʜʝʩʦʨʙʮʽʾ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

 

ɸʥʘʣʽʟʦʤ ʟʘʣʝʞʥʦʩʪʝʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʦʣʦʛʠ ʷʜʨʘ ʽ ʣʫʰʧʠʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. ɸʣʝ ʧʨʠ ʦʜʥʘʢʦʚʽʡ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚʦʣʦʛʦʚʤʽʩʪ ʙʫʜʝ ʙʽʣʴʰʝ ʚ ʣʫʰʧʠʥʥʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʜʣʷ 

ʟʚʦʣʦʞʝʥʥʷ ʨʫʰʘʥʢʠ, ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʾʾ ʟʚʦʣʦʞʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʙʫʜʝ ʤʝʥʰʝ ʚ ʪʦʾ ʨʫʰʘʥʢʠ, ʜʝ ʣʫʰʧʠʥʥʷ ʙʫʜʝ 

ʙʽʣʴʰʝ. 
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4.2.2. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ 

ʚʦʣʦʛʠ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʆʪʨʠʤʫʻʤʦ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʝʥʝʨʛʽʻʶ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʽ ʚʦʣʦʛʦʚʤʽʩʪʦʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
()ufE= . 

ɺʠʢʦʥʫʶʯʠ ʜʦʩʣʽʜʠ ʧʨʠ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʚʠʟʥʘʯʝʥʦ 

ʝʥʝʨʛʽʶ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʽʜʨʠʚ ʦʜʥʦʛʦ ʤʦʣʷ ʚʦʜʠ ʜʣʷ ʜʘʥʦʛʦ ʚʤʽʩʪʫ ʚʦʣʦʛʠ 

ʷʜʨʘ, ʘʙʦ ʣʫʰʧʠʥʥʷ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ T = 20Áʉ (ʨʠʩ 4.9) 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʚʽʜ 

ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.6.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʚʽʜ 

ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ 4.9 ʤʘʶʪʴ ʚʠʛʣʷʜ: 

- ʜʣʷ ʷʜʨʘ 

 

25.71112.81 ,u
ʷE e-=                                    (4.11) 

 

- ʜʣʷ ʣʫʰʧʠʥʥʷ 

 

 92.949290.54 .u
ʣE e-=  (4.12) 

 

ɸʥʘʣʽʟʦʤ ʟʘʣʝʞʥʦʩʪʝʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʥʝʨʛʽʾ ʥʘ ʚʽʜʨʠʚ 1 ʤʦʣʷ ʚʦʜʠ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʤʝʥʰʝ ʚʦʣʦʛʦʚʤʽʩʪ ʚ ʷʜʨʽ ʽ ʣʫʰʧʠʥʥʽ ʨʠʮʠʥʠ. 

ʇʨʠʯʦʤʫ, ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʽ ʽ ʚ ʝʣʝʤʝʥʪʘʭ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʙʽʣʴʰʝ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʝʥʝʨʛʽʾ ʥʘ ʚʽʜʨʠʚ 1 ʤʦʣʷ ʚʦʜʠ ʚ ʣʫʰʧʠʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʤ 

ʙʽʣʴʰʝ ʚ ʨʫʰʘʥʮʽ ʨʠʮʠʥʠ ʙʫʜʝ ʧʨʠʩʫʪʥʻ ʣʫʰʧʠʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ ʥʝʦʙʭʽʜʥʦ 

ʝʥʝʨʛʽʾ ʥʘ ʚʽʜʨʠʚ 1 ʤʦʣʷ ʚʦʜʠ ʽ ʪʠʤ ʤʝʥʰʝ ʯʘʩʫ ʙʫʜʝ ʚʠʪʨʘʯʝʥʦ ʥʘ ʩʫʰʢʫ ʚ 

ʧʨʦʮʝʩʽ ʞʘʨʽʥʥʷ, ʪʘʢ ʷʢ ʧʨʠ ʚʠʪʨʘʪʽ ʝʥʝʨʛʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʧʣʦʪʘ, ʷʢʘ ʪʘʢʦʞ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʫʰʢʫ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ [8 ]. 



196 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦ ʝʥʝʨʛʽʶ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʷʜʨʦʤ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ, ʷʢʘ ʩʢʣʘʣʘ ʚʽʜ 5 ʜʦ 100 ʢʛĀʤ/ʤʦʣʴĀʛʨʘʜʫʩ ʧʨʠ ʟʤʽʥʽ ʚʦʣʦʛʦʚʤʽʩʪʫ ʷʜʨʘ 

ʚʽʜ 0,045 ʜʦ 0,015 ʢʛ/ʢʛ. 

 

ʈʠʩ. 4.9. ɿʘʣʝʞʥʽʩʪʴ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʚʽʜ ʾʭ ʚʦʣʦʛʦʚʤʽʩʪʫ 

 

ʋ ʩʝʤʠʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʪʽʣʴʢʠ ʚ ʩʴʦʤʦʤʫ ʯʘʥʽ ʚʦʣʦʛʦʚʤʽʩʪ ʩʪʘʥʦʚʠʪʴ 0,0491 

ʢʛ/ʢʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʝʤʽʯʘʥʥʦʾ 

ʞʘʨʦʚʥʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʩʫʤʽʰʽ ʽʟ ʷʜʨʘ ʪʘ 

ʣʫʰʧʠʥʥʷ. 

ɽʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʣʫʰʧʠʥʥʷʤ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 5 ʜʦ 

100 ʢʛĀʤ/ʤʦʣʴĀʛʨʘʜʫʩ ʧʨʠ ʟʤʽʥʽ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʣʫʰʧʠʥʥʷ ʚʽʜ 0,12 ʜʦ ʙʣʠʟʴʢʦ ʥʫʣʷ. 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. ʊʘʢ ʷʢ 

ʝʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʦʙʦʣʦʥʢʦʶ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʦʣʦʛʦʚʤʽʩʪʫ ʦʙʦʣʦʥʢʠ ʚʽʜ 0,12 ʢʛ/ʢʛ ʜʦ ʥʫʣʷ, ʘ ʝʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʷʜʨʦʤ ʧʨʠ 

ʡʦʛʦ ʚʦʣʛʦʚʤʽʩʪʽ ʪʽʣʴʢʠ ʚʽʜ 0,045 ʜʦ 0,015 ʢʛ/ʢʛ, ʪʦ ʞ ʩʫʤʽʰ ʷʜʨʘ ʽ ʦʙʦʣʦʥʢʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʟʘʢʦʥʫ ʘʜʠʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʥʝ ʚʜʘʩʪʴʩʷ. ʆʜʥʘʢ, ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʩʝʥʩ, ʦʩʢʽʣʴʢʠ ʜʦʚʦʜʷʪʴ ʨʽʟʢʫ ʚʽʜʤʽʥʫ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʽʜ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ. 
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4.3. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

 

4.3.1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ 

ʨʠʮʠʥʠ ʥʘ ʚʠʭʽʜ ʦʣʽʾ  

ɺʠʟʥʘʯʘʻʤʦ ʨʦʙʦʯʠʡ ʦʙ'ʻʤ ʚʠʭʦʜʷʯʠ ʟ ʚʠʩʦʪʠ ʰʘʨʫ 160 ʤʤ. 

 
2 2

p

ˊd ˊ 1.7
V = H = 1.6 = 3.6298

4 4

Ö
Ö  ʜʤ3,                                 (4.13) 

 

ʅʘʩʠʧʥʘ ʤʘʩʘ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʦʙôʻʤʫ ʩʢʣʘʜʝ: 

 

0.535 3.6298 1.9419p pm Vr= Ö = Ö = ʢʛ,                           (4.14) 

 

ʇʨʠʡʤʘʻʤʦ ʨʦʙʦʯʫ ʥʘʚʽʩʢʫ ʤʘʩʦʶ 2 ʢʛ. 

ʇʦʧʝʨʝʜʥʽʡ ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʫ ʧʦʪʨʝʙʫ ʚʦʣʦʛʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʜʦʩʣʽʜʫ: 

[0.4502, 06207, 0.9165, 1.0259, 1.1406]WD =  ʢʛ,                    (4.15) 

 

ʇʨʠ ʚʽʜʪʠʩʢʫ ʤʝʟʛʠ ʚ ʨʦʟʛʦʨʥʫʪʦʤʫ ʢʘʥʘʣʽ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʫ ʤʘʩʫ ʦʣʽʾ 

 

[ ]ʚ 0.8202, 0.8285 0.8603, 0.8461, 0.8369m =   ʢʛ,                        (4.16) 

 

ʦɦ ʩʢʣʘʣʦ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ 

 

[ ]0.982, 0.992, 1.032, 1.0013, 1.002m= ,                              (4.17) 

 

 ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ 

ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.10.  

ʊʦʜʽ ʦʣʽʷ, ʱʦ ʟʘʣʠʰʠʣʘʩʴ ʚ ʤʘʢʫʩʽ ʩʢʣʘʜʝ ʨʽʟʥʠʮʶ ʤʽʞ ʚʠʭʽʜʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʣʽʾ ʽ ʚʠʜʽʣʝʥʦʶ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ: 

 

[ ]0.2006, 0.1923, 0.1605, 0.1747, 0.1839 ʢʛ,                        (4.88) 
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ʄʘʢʫʭʘ, ʱʦ ʤʽʩʪʠʪʴ ʦʣʽʶ, ʱʦ ʟʘʣʠʰʠʣʘʩʴ ʧʣʶʩ ʟʥʝʞʠʨʝʥʫ ʯʘʩʪʠʥʫ 

ʤʝʟʛʠ:  

 

[ ]1.0358, 1.0275, 0.9957, 1.0099, 1.0191ʢʛ,                          (4.19) 

 

 

 

ʈʠʩʫʥʦʢ 4.10. ɿʘʣʝʞʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ 

ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ 

 

ʂʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ ʦʣʽʡʥʦʩʪʽ ʤʘʢʫʭʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ, ʱʦ ʟʘʣʠʰʠʣʘʩʴ ʚ ʤʘʢʫʩʽ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʢʫʭʠ: 

 

[ ]ʤ 0.1937, 0.1872, 0.1612, 0.1730, 0.1804 .h = ,                       (4.20) 

 

ʆʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ ʚ ʚʽʜʩʦʪʢʘʭʘʭ: 

 

[ ]19.3660, 18.7157, 16.1186, 17.2980, 18.0448 %,                        (4.21) 

 

ɿʘʣʝʞʥʽʩʪʴ    ʦʣʽʡʥʦʩʪʽ    ʤʘʢʫʭʠ    ʚʽʜ    ʧʦʯʘʪʢʦʚʦʾ    ʚʦʣʦʛʦʩʪʽ     ʤôʷʪʢʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.11. ɺʽʜʩʦʪʦʢ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʚ: 

 

  [ ]79.1852, 80.6326, 86.4015, 83.7806, 82.1215 %,                     (4.22)  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʟ ʧʨʦʚʝʜʝʥʦʾ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʘʨʽʘʥʪ 

ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʦʣʦʛʽʩʪʶ 13,5%.  

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʘ (ʨʠʩ. 6.15) ʢʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʨʽʟʢʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʧʘʜʢʽʚ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʚʦʣʦʛʦʩʪʽ 11 ʽ 12% ʟʣʽʚʘ ʽ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

14 ʽ 14,5% ʩʧʨʘʚʘ ʽ ʩʪʘʥʦʚʠʪʴ 1.032.  

ʂʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ ʦʣʽʡʥʦʩʪʽ ʪʝʞ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʽ 

ʩʪʘʥʦʚʠʪʴ 0,1612. ɿ ʛʨʘʬʽʢʘ (ʨʠʩ. 4.11) ʚʠʜʥʦ, ʱʦ ʦʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ ʚ ʮʴʦʤʫ 

ʚʘʨʽʘʥʪʽ ʟʥʘʯʥʦ ʥʠʞʯʝ ʽʥʰʠʭ ʚʘʨʘ̔ʥʪʽʚ ʽ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 16,1186 %, ʱʦ ʻ ʢʨʘʱʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟ ʚʽʜʦʤʠʭ ʥʘʤ ʜʘʥʠʭ.  

ʅʘ ʛʨʘʬʽʢʫ (ʨʠʩ. 4.12) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʚʠʜʭʠʣʝʥʥʷ ʜʘʥʠʭ ʚ 

ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʘʨʽʘʥʪʽ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʟ ʤʝʟʛʠ  ʧʦ ʚʽʜʩʦʪʢʫ ʚʽʜ ʚʠʭʽʜʥʦʛʦ, ʷʢʝ ʩʢʣʘʣʦ 

86,4015%. 

 

 

 

ʈʠʩ. 4.11. ɿʘʣʝʞʥʽʩʪʴ ʦʣʽʡʥʦʩʪʽ ʤʘʢʫʭʠ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ  
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʝʤʠʯʘʥʥʦʾ 

ʞʘʨʦʚʥʽ ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʚʘʨʽʘʥʪ ʟ ʜʦʚʝʜʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ ʚ ʧʝʨʰʦʤʫ ʯʘʥʽ ʜʦ 

13,5% ʽ ʧʦʜʘʣʴʰʠʤ ʩʫʰʽʥʥʷʤ ʚ ʥʘʩʪʫʧʥʠʭ ʰʝʩʪʠ ʯʘʥʘʭ ʧʨʠ ʪʠʩʢʫ ʟʘʨʫʙʘʰʝʯʥʦʾ 

ʧʘʨʠ 0,5ʄʇʘ ʟ ʯʘʩʦʤ ʚʠʩʫʰʫʚʘʥʥʷ 60 ʭʚ. 
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ʈʠʩʫʥʦʢ 4.12. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʩʦʪʢʘ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ 

 

ɼʣʷ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʜʦʩʪʘʪʥʽʤʠ, ʘʣʝ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʮʝ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʪʦʤʫ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʽ 

ʟʤ̔ʥʦʶ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ.  

 

4.3.2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘ ʚʠʭʽʜ ʦʣʽʾ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʽ ʬʫʟʠ ʚʽʜ ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʧʽʩʣʷ 

ʧʨʦʮʝʩʫ ʾʾ ʩʫʰʽʥʥʷ ɛʦ=f(Wʢ.ʩ.), ɖʬ=f(Wʢ.ʩ.) (ʨʠʩ. 4.13) ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤôʷʪʢʠ ʜʦ 

Wʢ.ʟ.=11% ʪʘ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,3ʄʇʘ, ʨʛʨ=0,4 ʄʇʘ ʪʘ  ʨʛʨ=0,5 ʄʇʘ.  
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ʈʠʩ. 4.13. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʽ ʬʫʟʠ ʚʽʜ ʢʽʥʮʝʚʦʾ 

ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʾʾ ʩʫʰʽʥʥʷ ʧʨʠ Wʢ.ʟ.=11% ;  ʨʛʨ=0,3 ʄʇʘ, ʨʛʨ =0,4 

ʄʇʘ ʪʘ  ʨʛʨ=0,5 ʄʇʘ. 

 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 4.13 ʤʘʶʪʴ ʚʠʛʣʷʜ: 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ɦ ʦ ʛʨʽʻ, 0,3 ʄʇʘ: 

 

2098,01202,00095,0 ..

2

..0 -Ö+Ö-= ʩʢʩʢ WWm  ʧʨʠ R2=0,9986, (4.23) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, 0,4 ʄʇʘ: 

 

5695,01835,00122,0 ..

2

..0 -Ö+Ö-= ʩʢʩʢ WWm  ʧʨʠ R2=0,9828, (4.24) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ,  ʱʦ ʛʨʽ, 0,5 ʄʇʘ: 

 

0081,00749,00087,0 ..

2

..0 -Ö+Ö-= ʩʢʩʢ WWm  ʧʨʠ R2=0,9919, (4.25) 
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- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, 0,3 ʄʇʘ: 

 

0573,0018,00005,0 ..

2

.. -Ö+Ö-= ʩʢʩʢʬ WWh  ʧʨʠ R2=0,9996, (4.26) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, 0,4 ʄʇʘ: 

 

8402,02544,00177,0 ..

2

.. -Ö+Ö-= ʩʢʩʢʬ WWh  ʧʨʠ R2=0,9851, (4.27) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, 0,5 ʄʇʘ: 

 

0974,00738,00078,0 ..

2

.. -Ö+Ö-= ʩʢʩʢʬ WWh  ʧʨʠ R2=0,9993, (4.28) 

 

ʗʢ ʚʠʜʥʦ (ʨʠʩ. 4.13), ʚʩʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ 

ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,3 ʄʇʘ, ʨʛʨ=0,4 ʄʇʘ ʪʘ ʨʛʨ=0,5 ʄʇʘ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʯʠʥʘʤ ʚʦʣʦʛʦʩʪʽ Wʢ.ʩ = 6,25%, Wʢ.ʩ = 7,5% ʪʘ Wʢ.ʩ = 

4,2%. ʇʨʠ ʟʥʠʞʝʥʥʽ ʘʙʦ ʟʙʽʣʴʰʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʚʽʜ ʮʠʭ ʟʥʘʯʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʚʩʽʭ ʪʠʩʢʘʭ. ʇʦʚ'ʷʟʘʥʦ ʮʝ ʟ 

ʪʠʤ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ, ʚʦʥʘ ʩʪʘʻ ʜʫʞʝ ʧʣʘʩʪʠʯʥʦʶ, ʽ ʪʦʤʫ, 

ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʯʘʩʪʠʥʘ ʤʝʟʛʠ,  ʧʨʦʭʦʜʠʪʴ ʨʘʟʦʤ ʟ ʦʣʽʻʶ ʯʝʨʝʟ ʟʝʻʨʥʽ ʧʣʘʩʪʠʥʠ 

ʧʨʝʩʘ, ʘ ʯʘʩʪʠʥʘ ʤʝʟʛʠ ʧʨʦʜʘʚʣʶʻʪʴʩʷ ʯʝʨʝʟ ʤʽʢʨʦʱʽʣʠʥʠ, ʱʦ ʽʩʥʫʶʪʴ ʤʽʞ 

ʧʦʨʰʥʝʤ ʽ ʢʘʥʘʣʦʤ ʚ ʽʥʰʫ ʡʦʛʦ ʯʘʩʪʠʥʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʭʦʜʫ 

ʯʠʩʪʦʾ ʦʣʽʾ. ɸʣʝ, ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʤʝʟʛʘ, ʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʧʦʯʠʥʘʻ ʨʦʟʩʠʧʘʪʠʩʷ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʪʘʢʦʞ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʦʣʽʾ ʽ ʧʽʜʚʠʱʝʥʦʾ ʾʾ ʦʣʽʡʥʦʩʪʽ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʽʡ ʢʽʥʮʝʚʽʡ 

ʚʦʣʦʛʦʩʪʽ, ʤʝʟʛʘ ʦʪʨʠʤʫʻ ʧʝʚʥʽ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʟʘʛʘʣʴʥʫ ʚʠʭʜ̔ʥʫ ʤʘʩʫ ʯʘʩʪʠʥʦʢ ʤʝʟʛʠ (ʬʫʟʠ) ʽ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʾʾ 

ʯʝʨʝʟ ʤʽʢʨʦʱʽʣʠʥʠ, ʱʦ ʽʩʥʫʶʪʴ ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʢʘʥʘʣʦʤ. 

ʇʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,3 ʄʇʘ, ʜʝ ʚʠʪʨʘʪʘ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ 

ʩʪʘʥʦʚʠʪʴ 0,194 ʢʛ / ʭʚ, ʦʪʨʠʤʘʥʦ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʽ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 
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ʬʫʟʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʩʪʘʥʦʚʠʪʴ ɛʦ = 0,17, ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ 

ʬʫʟʠ ï  ɖʬ=0,06. ʇʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,4 ʄʇʘ ʪʘ ʨʛʨ=0,5 ʄʇʘ (ʚʠʪʨʘʪʘ 

ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ ʩʢʣʘʜʘʻ Q=0,156 ʢʛ/ʭʚ ʠ Q=0,114 ʢʛ/ʭʚ), ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʦ 

ɛʦ=0,12 ʪʘ ɛʦ=0,15 (ʧʨʠ ʮʴʦʤʫ ɖʬ=0,07 ʪʘ ɖʬ=0,075). ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʠʩʢʫ ʧʘʨʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ. ʎʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʤʝʟʛʠ. ɸʣʝ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʡʜʝ ʽʥʪʝʥʩʠʚʥʘ ʜʝʥʘʪʫʨʘʮʽʷ ʙʽʣʢʽʚ. ʎʝ ʨʽʟʢʦ ʟʥʠʞʫʻ ʧʣʘʩʪʠʯʥʽʩʪʴ 

ʤʝʟʛʠ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʘ ʤʝʟʛʘ ʤʘʻ ʜʫʞʝ ʥʝʦʜʥʦʨʽʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʽ ʧʨʝʩʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=11% ʪʘ ʩʫʰʽʥʥʽ ʜʦ 

Wʢ.ʩ.=6,25%, ʚʠʪʨʘʪʘ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ Q=0,194 ʢʛ/ʭʚ, ʦʪʨʠʤʘʥʘ ʥʘʡʙʽʣʴʰʘ 

ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ɛʦ=0,17, ʧʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʬʫʟʠ ʤʘʻ 

ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʪʘ ʩʢʣʘʜʘʻ ɖʬ=0,06. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʟʚʦʣʦʞʝʥʥʷ ʤʝʟʛʠ ʥʘ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ (ɛʦ ʪʘ ɖʬ) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʨʠʩ. 4.13), ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ 

ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,3 ʄʇʘ ʪʘ ʟʘ ʨʽʟʥʦʾ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ Wʢ.ʟ.=9%, 11% 

ʪʘ 13% (ʨʠʩ. 4.14). 

 

ʈʠʩ. 4.14. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʽ ʬʫʟʠ ʚʽʜ ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ 

ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʾʾ ʩʫʰʽʥʥʷ ʧʨʠ Wʢ.ʟ.=9%; Wʢ.ʟ.=11%; Wʢ.ʟ.=13 % ʠ ʨʛʨ=0,3 ʄʇʘ. 
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ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ 

Wʢ.ʟ.=9% ʪʘ Wʢ.ʟ.=13%, ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʩʪʘʥʦʚʠʪʴ ɛʦ=0,162 

ʪʘ ɛʦ=0,114 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʪʘʢʽʡ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʬʫʟʠ 

ʩʪʘʥʦʚʠʪʴ ɖʬ=0,03 ʪʘ ɖʬ=0,05 ʚʽʜʧʦʚʽʜʥʦ.  

ʆʪʨʠʤʘʥʘ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=9% ʪʘ 

Wʢ.ʟ.=13% ʤʘʻ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ (ɛʦ = 0,17), ʦʪʨʠʤʘʥʦʾ ʧʨʠ 

ʟʚʦʣʦʞʝʥʥʽ ʤôʷʪʢʠ ʜʦ Wʢ.ʟ.=11%. ʎʝ ʻ ʧʝʨʝʚʘʞʘʶʯʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʙʦʨʽ 

ʥʝʦʙʭʽʜʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 4.14  ʤʘʶʪɹ ʚʠʛʣʷʜ: 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, ʧʨʠ ʨʛʨ=0,3 ʄʇʘ, 

ʪʘ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=11% ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʥʘʚʝʜʝʥʽ ʚ ʬʦʨʤʫʣʘʭ (4.23) ʪʘ 

(4.26); 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, ʧʨʠ ʨʛʨ=0,3 ʄʇʘ, ʪʘ 

ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=9%: 

 

3683,01601,00121,0 ..

2

.. -+-= ʩʢʩʢʦ WWm  ʧʨʠ R2=0,9629, (4.29) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʣʽʾ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, ʧʨʠ ʨʛʨ=0,3 ʄʇʘ, ʪʘ 

ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=13%: 

 

1431,00004,00004,0 ..

2

.. ++-= ʩʢʩʢʦ WWm  ʧʨʠ R2=0,9995, (4.30) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, ʧʨʠ ʨʛʨ=0,3 ʄʇʘ, 

ʪʘ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=9%: 

 

0904,0036,00027,0 ..

2

.. -Ö+Ö-= ʩʢʩʢʬ WWh  ʧʨʠ R2=0,7770, (4.31) 

 

- ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʟʠ ʧʨʠ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ, ʧʨʠ ʨʛʨ=0,3 ʄʇʘ, 
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ʪʘ ʟʚʦʣʦʞʝʥʥʽ ʤʝʟʛʠ ʜʦ Wʢ.ʟ.=13%: 

 

0944,00152,0001,0 ..

2

.. +Ö-Ö= ʩʢʩʢʬ WWh  ʧʨʠ R2=0,9920, (4.32) 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ (4.23) ï (4.32), ʚʢʘʟʫʶʪʴ, ʱʦ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.23) ï (4.32) ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʥʘʯʝʥʥʷ m0 ʽ hʬ, 

ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. ʇʝʨʝʚʽʨʢʦʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʟʥʘʯʠʤʽ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ a, ʦʢʨʽʤ 

a=5% ʜʣʷ ʬʦʨʤʫʣʠ (4.31).  

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʨʽʚʥʷʥɹ  ʨʝʛʨʝʩʽʾ (4.23) ï (4.32) ʟʥʘʯʠʤʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʨʝʞʠʤʠ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʧʝʨʝʜ ʾʾ ʧʨʝʩʫʚʘʥʥʷʤ: ʪʠʩʢ 

ʧʘʨʠ, ʱʦ ʛʨʽʻ ʩʪʘʥʦʚʠʪʴ ʨʛʨ=0,3 ʄʇʘ; ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʟʚʦʣʦʞʝʥʥʷ Wʢ.ʟ.=11%; ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʢʠ 

Wʢ.ʩ.=6,25%. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ: ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʩʪʘʥʦʚʠʪʴ ɛʦ=0,17, ʚʽʜʥʦʩʥʘ 

ʢʽʣʴʢʽʩʪʴ ʬʫʟʠ - ɖʬ=0,06. 

ʆʙʨʦʙʢʘ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʦʣʦʛʦʶ ʽ ʪʝʧʣʦʤ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʪʘ ʜʦʚʝʜʝʥʥʷʤ ʾʾ ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ 

ʚʝʣʠʯʠʥ ʥʘ ʧʨʦʪʷʟʽ ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ ʚʠʢʣʠʢʘʻ ʟʤʽʥʝʥʥʷ ʨʷʜʫ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʪʢʠ ʽ ʦʣʽʾ, ʷʢʘ ʚ ʥʽʡ ʤʽʩʪʠʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ 

ʥʘʡʢʨʘʱʦʤʫ ʝʬʝʢʪʫ ʚʽʜʞʠʤʫ ʦʣʽʾ.  

ɺʦʣʦʛʦ-ʪʝʧʣʦʚʘ ʦʙʨʦʙʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʜʦ ʚʽʜʞʠʤʫ ʦʣʽʾ ʧʨʝʩʫʚʘʥʥʷʤ ʪʘ 

ʥʘʜʘʻ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ: ʦʣʽʾ, ʤʘʢʫʭʠ 

ʯʠ ʰʨʦʪʫ. ɸʣʝ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʟ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 
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ʟʥʘʯʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʧʝʨʝʜ 

ʚʽʜʞʠʤʦʤ ʦʣʽʾ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʨʦʮʝʜʫʨʦʶ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʌʫʥʢʮʽʾ ɛʦ=f(Wʢ.ʩ.) (4.23) ï (4.25), (4.29) ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʝʢʩʪʨʝʤʫʤ ʟʘ 

ʫʤʦʚʠ ɛʦ­max ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʚ 

ʧʨʦʛʨʘʤʽ MATHCAD ʬʫʥʢʮʽʻʶ Maximize. ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ Wʢ.ʩ. ʟʘ ʫʤʦʚʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʦʣʽʾ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.8. 

 

ʊʘʙʣʠʮʷ 4.8 

ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ Wʢ.ʩ. ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʦʣʽʾ 

ʊʠʩʢ ʧʘʨʠ, 

ʢʇʘ 

ʆʧʪʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ Wʢ.ʩ., % 

ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ɛʦ=f(Wʢ.ʩ.), ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ Wʢ.ʩ. 

ʇʽʩʣʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʤ'ʷʪʢʠ ʧʨʠ Wʢ.ʟ.=11% 

3 6,326 0,17 

4 7,52 0,121 

5 4,305 0,153 

ʇʽʩʣʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʤ'ʷʪʢʠ ʧʨʠ Wʢ.ʟ.=9% 

3 6,616 0,161 

 

ʌʫʥʢʮʽʷ ɖʬ=f(Wʢ.ʩ.) (4.32) ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʥʘ ʝʢʩʪʨʝʤʫʤ ʟʘ ʫʤʦʚʠ ɖʬ 

­min ʤʝʪʦʜʦʤ ʜʠʭʦʪʦʤʽʾ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʚ ʧʨʦʛʨʘʤʽ MATHCAD, 

ʜʣʷ ʯʦʛʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʧʨʦʛʨʘʤʘ.  

ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Wʢ.ʩ. ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʬʫʟʫ 

Wʢ.ʟ.=13% ʽ ʨʛʨ=0,3 ʢʇʘ ʩʪʘʥʦʚʠʪʴ 7,6%, ʧʨʠ ʮʴʦʤʫ ɖʬ=0,037. 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ Wʢ.ʩ. ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ 

ʦʣʽʾ ʚʽʜ ʪʠʩʢʫ ʛʨʘʶʯʦʾ ʧʘʨʠ ʧʨʠ Wʢ.ʟ.=11% ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.15. 

ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ Wʢ.ʩ. ʦʧʪ ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʭʦʜʫ ʦʣʽʾ ʚʽʜ ʪʠʩʢʫ ʛʨʘʶʯʦʾ ʧʘʨʠ ʧʨʠ Wʢ.ʟ.=11% ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

7,236,162,2 2

.. -Ö+Ö-= ʛʨʛʨʦʧʪʩʢ ʨʨW  ʧʨʠ R2=1,0. (4.33) 
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ʈʠʩ. 4.15. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ Wʢ.ʩ ʦʧʪ. ʟʘ ʫʤʦʚʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʭʦʜʫ ʦʣʽʾ ʚʽʜ ʪʠʩʢʫ ʛʨʘʶʯʦʾ ʧʘʨʠ ʧʨʠ Wʢ.ʟ.=11% 

 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.33) ʚʢʘʟʫʻ, ʱʦ ʨʽʚʥʷʥʥʷ 

ʨʝʛʨʝʩʽʾ (4.33) ʧʦʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʻ ʟʥʘʯʝʥʥʷ Wʢ.ʩ. ʦʧʪ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 

ʇʝʨʝʚʽʨʢʦʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʟʥʘʯʠʤʠʡ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ a. ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.33) ʟʥʘʯʠʤʽ.  

 

4.3.3. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʤôʷʪʢʠ ʨʠʮʠʥʠ 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʟʥʘʭʦʜʞʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʥʦʤʘ 

(ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ) ʧʝʨʰʦʛʦ ʘʙʦ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. ɿʘʛʘʣʴʥʠʡ ʭʽʜ ʧʦʙʫʜʦʚʠ ʽ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʣʘʜʝʥʦ ʚ [237, 238] ʪʘ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

- ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʫ; 

- ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʚʧʣʠʚʦʚʦʩʪʽ ʯʠʥʥʠʢʽʚ; 

- ʧʦʙʫʜʦʚʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʦʮʽʥʢʠ ʾʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʽ 
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ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ 

ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʻ ʧʽʜʚʠʱʝʥʥʷ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʥʘ ʨʠʮʠʥʦʚʫ 

ʦʣʽʶ. 

ʂʨʠʪʝʨʽʻʤ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʧʘʨʘʤʝʪʨ, ʟʘ ʷʢʠʤ ʦʮʽʥʶʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʦʙ'ʻʢʪ ʽ ʷʢʠʡ ʟʚ'ʷʟʫʻ ʯʠʥʥʠʢʠ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʥʷʪʦ ʤʘʩʫ 

ʦʣʽʾ (m, ʛʨ), ʱʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʽʜʞʠʤʘʥʥʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ [236]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʨʦʮʝʩ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʨʦʟʨʦʙʣʝʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʚʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ: ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʟʚʦʣʦʞʝʥʥʷ (Wʢ.ʟ, %), ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ (Wʢ.ʩ,%),  ʪʘ 

ʪʠʩʢ ʧʘʨʠ, ʱʦ ʛʨʽʻ (ʨʛʨ, ʄʇʘ).  

ʇʨʠ ʢʦʜʫʚʘʥʥʽ ʬʘʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʥʘʩʪʫʧʥʘ ʬʦʨʤʫʣʘ: 

 

i

ii
i

XX
x

D

-
= 0 ,                                             (4.34) 

 

ʜʝ ixï ʢʦʜʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ; iX  ï ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʥʘ i- ʨʽʚʥʽ; 0iX  

ï ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʥʘ ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ; iD ï ʽʥʪʝʨʚʘʣ ʚʘʨʽʶʚʘʥʥʷ.  

 

ʂʦʞʥʠʡ ʬʘʢʪʦʨ ʚʘʨʽʶʻʪʴʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ (+) ʪʘ ʥʠʞʥʴʦʤʫ ( - ) ʨʽʚʥʷʭ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ 

ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʠʤʠ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʘʧʨʦʢʩʠʤʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʤʝʪʦʜʦʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʻ 

ʤʝʪʦʜ ʧʦʣʽʥʦʤʽʘʣʴʥʦʛʦ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʷʢʝ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʚʠʛʣʷʜ: 
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...2

10 +Ö+ÖÖ+Ö+= äää ¢¢= i
k

ji ijji
k

ji iji
k

i i xbxxbxbbY ,  (4.35) 

 

ʜʝ ib  - ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ -̔ʛʦ ʬʘʢʪʦʨʘ; k - ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, (ʪʘʙʣ. 

4.9) ʢʦʜʫʚʘʣʠ ʽ, ʟʛʽʜʥʦ ʟ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʟʥʘʭʦʜʠʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ i
b , 

ʷʢʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʢʨʠʪʝʨʽʡ y(m). 

ʇʝʨʝʚʽʨʢʫ ʽ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʨʴʦʤʘ ʢʨʠʪʝʨʽʷʤʠ:  

ʘ) ʂʨʠʪʝʨʽʡ ʂʦʭʨʝʥʘ (ʧʝʨʝʚʽʨʢʘ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʜʦʩʣʽʜʽʚ); 

ʙ) ʂʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ (ʧʝʨʝʚʽʨʢʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʟʥʘʯʠʤʽʩʪʴ); 

ʚ) ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (ʧʝʨʝʚʽʨʢʘ ʤʦʜʝʣʽ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ). 

ʊʘʙʣʠʮʷ 4.9 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ 

ʌʘʢʪʦʨ 

ʂ
ʦ
ʜ
ʦ
ʚ
ʘ
ʥ
ʝ
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ʥ
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ʷ
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ʣ
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ʽ
ʚʁ
ʘ
ʥ
ʥ
ʷ

 ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ 

ʅʘʪʫʨʘʣʴʥʽ ʂʦʜʦʚʘʥʽ 

ɺ
ʝʨ
ʭ
ʥ
ʽ

 

ʅ
ʫ
ʣʦɹ
ʚ
ʽ 

ʅ
ʠ
ʞ
ʥ
ʽ

 

ɺ
ʝʨ
ʭ
ʥ
ʽ

 

ʅ
ʫ
ʣʦɹ
ʚ
ʽ 

ʅ
ʠ
ʞ
ʥ
ʽ

 

Wʟʚ, % ʭ1 Ñ2 13 11 9 1 0 -1 

Wʩ, % ʭ2 Ñ2 9 7 5 1 0 -1 

ʨʛʨ, ʢʇʘ ʭ3 Ñ1 5 4 3 1 0 -1 

 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʜʦʩʣʽʜʽʚ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʧʦʨʷʜʢʦʚʠʭ ʜʠʩʧʝʨʩʽʡ ʚ ʤʘʪʨʠʮʷʭ ʧʣʘʥʫ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʜʠʩʧʝʨʩʽʾ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʂʦʭʨʝʥʘ Gp=607<Gʪ=0,734, ʱʦ ʚʢʘʟʫʻ ʥʘ ʛʘʨʥʫ  

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʜʦʩʣʽʜʽʚ.  

ɿʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʽʘʣʴʥʦʾ 

ʨʝʛʨʝʩʽʾ. ɼʣʷ ʢʦʞʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʛʨʝʩʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʜ̔ʭʠʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ [237, 238]. ʇʦʨʽʚʥʶʶʪʴʩʷ ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʪʘʙʣʠʯʥʝ 
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ʟʥʘʯʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ. ʅʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʢʦʝʬʽʮʽʻʥʪ b1 

ʥʝ ʟʥʘʯʠʤʠʡ, ʪʦʤʫ ʚ ʤʦʜʝʣʽ ʚʽʜʩʫʪʥʽʡ.   

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʥʦ ʤʦʜʝʣʴ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʤʘʩʠ ʦʣʽʾ ʧʨʠ ʚʽʜʞʠʤʘʥʥʽ ʟ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ:  

 

2
3

2
2

2
1

32312132

132,1233,2515,0

519,3285,2093,1069,3898,0502,41

xxx

xxxxxxxxy

++-

---+-+=
 (4.36) 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ, ʧʦʨʽʚʥʷʥʦ ʢʨʠʪʠʯʥʝ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ: 

 

2

0

2

S

S
F ʘʜ

p = ,                                             (4.37) 

 

ʜʝ 
2

0S - ʜʠʩʧʝʨʩʽʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ; 
2

ʘʜS  - ʜʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ. 

 

ʇʝʨʝʚʽʨʢʘ ʧʦʢʘʟʘʣʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ (4.38) 

475,2155,1 =<= mp FF . ʆʪʨʠʤʘʥʘ ʥʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʧʦʙʫʜʦʚʽ ʦʙʣʘʩʪʽ  ʦʧʪʠʤʫʤʫ. 

ʈʦʟʢʦʜʦʚʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ: 

 

22
.

2
...

....

132,1558,0129,0760,1143,1

273,0759,12334,3412,6027,12)(

ʛʨʩʢʟʢʛʨʩʢʛʨʟʢ

ʩʢʟʢʛʨʩʢʟʢ

ʨWWʨWʨW

WWʨWWmy

++---

-++-+=
,          (4.39) 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ʦʧʪʠʤʫʤʫ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ʜʠʬʝʨʝʥʮʽʶʻʤʦ, ʧʨʠʨʽʚʥʶʶʯʠ ʜʦ ʥʫʣʷ ʢʦʞʥʠʡ ʬʘʢʪʦʨ. 

ɼʚʦʤʽʨʥʠʡ  ʧʝʨʝʪʠʥ,   ʧʨʠ  ʬʽʢʩʦʚʘʥʦʤʫ   ʬʘʢʪʦʨʽ   ( 01=x ),   ʭʘʨʘʢʪʝʨʠʟʫʻ  
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ʛʨʩʢ ʨW ,. . ʂʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ: 

2
3

2
23232 1,132x+2,233x+x3,519x-3,069x-0,898x41,502+=y ,         (4.40) 

 

ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ çʩʽʜʣʦè, ʷʢʝ ʚʠʪʷʛʥʫʪʝ ʟʘ ʚʽʩʩʶ ʭ1 ï 

ʤʽʥʽʤʫʤ ( )ʢʇʘ,ʨ%;,W ʛʨʩ.ʢ 713725 == , ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʪʦʯʮʽ 

( )ʢʇʘʨW ʛʨʩʢ 21,3%;9. == .  

 

  

 

ʈʠʩ. 4.16. ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʽʚ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ (ʭ1=0)  

 

ɼʚʦʤʽʨʥʠʡ ʧʝʨʝʪʠʥ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʨʟʢ ʨW ,.  ʧʨʠ 

02=ʭ  ʪʘ ʨʽʚʥʷʥʥʽ:    

 

2
3

2
1313 1,132ʭ+0,515ʭ-ʭ2,285ʭ3,069ʭ41,502 --=y ,                (4.41) 

 

ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ çʛʨʝʙʽʥʴè, ʷʢʠʡ ʚʠʪʷʛʥʫʪʦ ʟʘ ʚʽʩʩʶ 

ʭ2 ï ʤʽʥʽʤʫʤ ( )ʢʇʘʨW ʛʨʟʢ 419,4%;144,9. == . 
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ʈʠʩ. 4.17. ʇʦʚʝʨʭʥʷ ʽ ʣʽʥʽʾ ʨʽʚʥʷ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ (ʭ2=0) 

ɼʚʦʤʽʨʥʠʡ ʧʝʨʝʪʠʥ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʢʟʢWW ..  ʧʨʠ 

03=ʭ  ʪʘ ʨʽʚʥʷʥʥʽ:    

 

2
2

2
1212 2,2330,5151,0930,89841,502 xxxxxyi +-++=            (4.42) 

 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.17. 

 

ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ çʩʽʜʣʦè, ʷʢʝ ʚʠʪʷʛʥʫʪʦ ʟʘ ʚʽʩʩʶ ʭ3 ï 

ʤʽʥʽʤʫʤ %)68,6%;662,10( .. == ʩʢʟʢ WW .  

       

 

ʈʠʩ. 4.18. ʇʦʚʝʨʭʥʷ ʪʘ ʣʽʥʽʾ ʨʽʚʥʽʚ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ (ʭ3=0) 
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ʘ) ʙ) ʚ) 

 

ʈʠʩ. 4.19.  ɿʘʣʝʞʥʦʩʪʽ ʤʘʩʠ ʦʣʽʾ m ʚʽʜ: ʘ) - ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʟʚʦʣʦʞʝʥʥʷ Wʢ.ʟ; ʙ) - ʢʽʥʮʝʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ Wʢ.ʩ; ʚ) - 

ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ,. 

   

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʝʡ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ (ʨʠʩ. 4.18). ʊʘʢ, ʧʨʠ ʢʽʥʮʝʚʽʡ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʟʚʦʣʦʞʝʥʥʷ Wʢ.ʟ=11,2% (ʨʠʩ. 4.18, ʘ) ʪʘ ʢʽʥʮʝʚʽʡ ʚʦʣʦʛʦʩʪʽ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʩʫʰʽʥʥʷ Wʢ.ʩ=6,4% (ʨʠʩ. 4.18, ʙ) ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ m=54,45 

ʛʨ. ʇʨʠ ʟʤʥ̔ʽ ʪʠʩʢʫ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʚʽʜ ʨʛʨ=0,5 ʄʇʘ ʜʦ ʨʛʨ=0,3 ʄʇʘ, ʤʘʩʘ 

ʦʪʨʠʤʘʥʦʾ ʦʣʽʾ ʟʙʽʣʴʰʫ̒ ʪʴʩʷ ʚʽʜ m=13,3 ʛʨ ʜʦ m=54,45 ʛʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʧʦʚʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʣʷ ʧʨʦʮʝʩʫ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʠʟʥʘʯʝʥʦ 

ʥʘʩʪʫʧʥʽ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ ʟ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ:   

- ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ Wʢ.ʟ= 9,144é10,662%; 

- ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ Wʢ.ʩ=5,72é6,68%; 

- ʪʠʩʢ ʧʘʨʠ, ʱʦ ʛʨʽʻ ʨʛʨ=0,371é0,442 ʄʇʘ.  

 

4.4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤôʷʪʢʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.19 ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ 

ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤôʷʪʢʠ.  
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ʈʠʩ. 4.20. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ ʽ ʧʨʝʩʫʚʘʥʥʷ 90Á ʉ ʽ ʚʦʣʦʛʦʩʪʽ 6.55% 

 

ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ ʽ ʧʨʝʩʫʚʘʥʥʷ 90Á ʉ ʽ ʚʦʣʦʛʦʩʪʽ 6.55% ʘʧʨʦʢʩʠʤʦʚʘʥʦ 

ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ: 

 

4 3 20.6256 4.7654 11.109 6.224 15167.y x x x x= - + - -                   (4.43) 

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.9967R = . 

 

ɿʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʪʦʙʪʦ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʚʽʜ ʧʠʪʦʤʦʛʦ 

ʪʠʩʢʫ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʚʠʨʘʞʝʥʘ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ ʰʦʩʪʦʛʦ ʧʦʨʷʜʢʫ: 

 
11 6 8 5 6 4 3 29 10 4 10 7 10 0.0006 0.024 0.4764 1.4206.y x x x x x x- -=- Ö + Ö - Ö + - + +   (4.44)  

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.9861R = . 

ʅʘ ʨʠʩ. 4.20 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʘ 
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ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤôʷʪʢʠ. ɺʠʟʥʘʯʝʥʦ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʯʝʪʚʝʨʪʦʛʦ ʩʪʫʧʝʥʷ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ: 

 

4 3 22059.9 4033.1 2998.6 1043.8 150.4y x x x x= - + - +                  (4.45) 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.998R = . 

 

ʈʠʩ.  4.21. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚ ʤôʷʪʮʽ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ ʽ ʧʨʝʩʫʚʘʥʥʷ 90Á ʉ ʽ ʚʦʣʦʛʦʩʪʽ 6,55% 

 

ɿʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʪʦʙʪʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤôʷʪʢʠ ʚʽʜ 

ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʚʠʨʘʞʝʥʘ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ ʰʦʩʪʦʛʦ ʩʪʫʧʝʥʷ 

 

12 6 9 5 7 4 5 3 29 10 4 10 7 10 6 10 0.0023 0.0486 0.6389.y x x x x x x- - - -= Ö - Ö + Ö - Ö + - +   (4.46) 

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ ʚʠʟʥʘʯʝʥʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ 
2 0.9827R = . 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʽ ʾʾ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ 90Á ʉ ʽ ʚʦʣʦʛʦʩʪʽ 6,55% 

ʜʦʟʚʦʣʠʣʠ ʦʧʠʩʘʪʠ ʦʙʠʜʚʘ ʧʨʦʮʝʩʠ ʧʦʣʽʥʦʤʘʤʠ ʯʝʪʚʝʨʪʦʛʦ ʩʪʫʧʝʥʷ. 

ʂʦʥʬʝʜʝʥʮʽʡʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽʥʪʝʨʧʦʣʴʦʚʘʥʠʭ ʧʦʣʽʥʦʤʽʚ ʩʢʣʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 

0,9967 ʽ 0,998. ʆʜʥʘʢ, ʟʚʦʨʦʪʥʽ ʟʘʣʝʞʥʦʩʪʽ ʙʫʣʠ ʚʠʨʘʞʝʥʥʽ ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ 
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ʦhʩʪʦʛʦ ʩʪʫʧʝʥʷ. ʂʚʘʜʨʘʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 0,9861 ʽ 

0,9827. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʫ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʤôʷʪʢʠ ʧʦ ʣʦʧʘʪʮʽ ʽ ʰʚʠʜʢʦʩʪʽ ʾʾ 

ʩʭʦʜʞʝʥʥʷ ʟ ʣʦʧʘʪʢʠ ʤʽʰʘʣʢʠ ʨʘʜʽʫʩʦʤ 0,5 ʤ ʦʪʨʠʤʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʨʽʚʥʷʥʥʷ 

ʨʝʛʨʝʩʽʾ ʪʨʝʪʴʦʛʦ ʽ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʩʢʣʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 

0,997 ʽ 0,99. 

 

4.5. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʬʽʣʴʪʨʘʮʽʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʚ 

ʧʨʝʩʽ 

 

ʇʨʠ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʚʽʜʙʠʨʘʣʘʩʷ ʚʽʜʞʘʪʘ ʦʣʽʷ, ʚʠʟʥʘʯʘʣʘʩʷ ʾʾ 

ʤʘʩʘ ʽ ʦʙôʻʤ ʚ ʩʤ3. ɿʘ ʦʙôʻʤʦʤ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ, ʯʘʩʫ ʚʠʪʨʠʤʢʠ ʧʨʠ ʢʦʞʥʦʤʫ 

ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʽ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʟʥʘʯʘʣʘʩʷ ʰʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ. ʅʘ 

ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ (ʨʠʩ. 4.21).  
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ʂ=1,145 ʂ=0,945

 

ʈʠʩ. 4.22. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ 

ʤʝʟʛʠ ʚʽʜ ʩʪʫʧʝʥʷ ʾʾ ʩʪʠʩʥʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʝʩʽ ʧʨʠ ʧʦʢʘʟʥʠʢʘʭ ʩʪʫʧʝʥʷ ʂ 

= 1.145 ʽ ʂ = 0.946 

ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʢʽʣʴʢʦʩʪʽ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʧʨʠ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʾʾ ʩʪʠʩʥʝʥʥʷ, ʧʨʠ ʚʽʜʦʤʽʡ ʧʣʦʱʽ ʬʽʣʴʪʨʘʮʽʾ 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʝʩʽ, ʧʦʙʫʜʦʚʘʥʽ ʢʨʠʚʽ ʟʘʣʝʞʥʦʩʪʝʡ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʚʽʜ 
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ʩʪʫʧʝʥʷ ʾʾ ʩʪʠʩʥʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ (ʨʠʩ. 

4.23). 

 

0

10

20

30

40

50

60

0 1 2 3 4 5 6 7

ʉʪʫʧ̔ʥ ɹʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ

ʆ
ʣ
ʽ
ʡ
ʥ
ʽ
ʩ
ʪ
ʴ
 
ʤ
ʝ
ʟ
ʛ
ʠ
,
 
%

K=1,145 ʂ=0,945  

ʈʠʩ. 4.23. ɺʧʣʠʚ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʥʘ ʦʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ 

ʨʝʯʦʚʠʥʫ ʧʨʠ ʨʽʟʥʦʤʫ ʟʘʢʦʥʽ ʩʪʠʩʥʝʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʥʘ ʚʠʪʢʘʭ ʧʨʝʩʘ ʌʇ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʽ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʝʩʽ ʨʘʜʽʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʽʣʴʪʨʘʮʽʾ, ʚʠʟʥʘʯʘʣʠʩʷ ʨʘʜʽʘʣʴʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘʮʽʾ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ (ʨʠʩ. 4.24). 
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ʰʠʨʠʥʘ 8 ʤʤ; ʰʠʨʠʥʘ 6 ʤʤ ʰʠʨʠʥʘ 10 ʤʤ  

ʈʠʩ. 4.24. ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʧʨʠ ʨʽʟʥʽʡ 

ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 
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ʅʘ ʨʠʩ. 4.25 ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝʊʝʦʨʝʪʠʯʝʩʢʠʝ

 

ʈʠʩ. 4.25. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ ʌʇ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ ʧʦ ʜʦʚʞʠʥʽ 

ʟʝʻʨʘ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ (ʨʠʩ. 4.26) ʚʠʟʥʘʯʠʣʠ ʥʘ ʦʩʥʦʚʽ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʜ̔ʞʝʥʴ ʟʘ ʨʦʟʨʦʙʣʝʥʦʾ ʽ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʝʪʦʜʠʢʠ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝʊʝʦʨʝʪʠʯʝʩʢʠʝ  

ʈʠʩ. 4.26. ʇʦʨʽʚʥʷʥʥ ̫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥʠ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʜʦʚʞʠʥʽ ʚʘʣʘ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ 

ʌʇ,% ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ 
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ʆʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʚʠʟʥʘʯʠʣʠ ʟʘ ʜʘʥʠʤʠ ʬʽʣʴʪʨʘʮʽʾ 

ʦʣʽʾ ʟʘ ʨʽʚʥʷʥʥʷʤ (4.25).  

ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʝʩʘ 2,5 ʪ / ʛʦʜ ʽ ʚʠʭʽʜʥʽʡ 

ʦʣʽʡʥʦʩʪʽ ʥʘʩʽʥʥʷ 55% ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 19,3%. 

ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʤʽʥʠ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʦ ʜʦʚʞʠʥʽ ʚʘʣʘ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʌʇ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.26. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 18,6%. 

 

4.6. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʚʽʜʞʠʤʫ ʽ 

ʬʽʣʴʪʨʘʮʽʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ ʽ 

ʤʝʪʦʜʠʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʽʚ ʚʽʜʞʠʤʫ ʽ ʬʽʣʴʪʨʘʮʽʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʯʝʨʝʟ ʰʘʨ ʤʝʟʛʠ ʚ ʧʨʝʩʽ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʯʠʩʣʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʬʦʨʧʨʝʩʽ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ, ʥʝʦʙʭʽʜʥʦ 

ʙʫʣʦ ʚʠʚʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʝʩʘ ʌʇ.  

ɺ.ɸ. ʄʘʩʣʠʢʦʚ [239] ʥʘʚʦʜʠʪʴ ʜʘʥʽ, ʱʦ ʟʘʢʦʥ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʚʘʣ ̔ʬʦʨʧʨʝʩʫ ʌʇ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʩʪʫʧʝʥʝʚʦʶ ʬʫʥʢʮʽʻʶ 

 

14511 ,

n

.ʚ.h ʧ
V

V
==e                                                   (4.47)  

 

ʋ ʪʘʙʣʠʮʽ 4.10 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ ʌʇ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʚʠʪʢʽʚ ʛʚʠʥʪʦʚʦʛʦ 

ʚʘʣʫ. 
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ʊʘʙʣʠʮʷ 4.10 

ʇʘʨʘʤʝʪʨʠ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʧʨʝʩʘ ʌʇ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʅʦʤʝʨʘ ʚʠʪʢʽʚ ʰʥʝʢʘ 

ʟD -ʜʽʘʤʝʪʨ ʟʝʻʨʘ, ʤʤ  ï 250 250 200 200 220 220 240 

ʰD - ʜʽʘʤʝʪʨ ʰʥʝʢʘ, ʤʤ 247 247 247 197 197 217 217 237 

ʚd - ʜʽʘʤʝʪʨ ʚʪʫʣʢʠ ʰʥʝʢʘ, ʤʤ 122 122 122 122 134 176 184 204 

S-ʢʨʦʢ ʰʥʝʢʘ, ʤʤ 290 235 155 130 115 110 100 84 

ʰl -ʜʦʚʞʠʥʘ ʰʥʝʢʘ, ʤʤ 230 180 140 115 95 100 100 70 

ʚl -ʜʦʚʞʠʥʘ ʚʪʫʣʢʠ ʧʨʦʤʽʞʥʦʾ, ʤʤ 30 30 30 30 45 35 35 30 

1d - ʚʭʽʜʥʠʡ ʜʽʘʤʝʪʨ ʚʪʫʣʢʠ, ʤʤ 122 122 122 122 134 176 184 204 

2d - ʚʠʭʽʜʥʠʡ ʜʽʘʤʝʪʨ ʚʪʫʣʢʠ, ʤʤ 122 122 122 134 176 184 204 207 

a- ʢʫʪ ʥʘʭʠʣʫ ʥʠʪʢʠ ʚʠʪʢʘ ʜʦ ʪʦʨʮʷ, ʨʘʜ 0.357 0,294 0,19 0,20 0,18 0,16 0,14 0,112 

b- ʢʫʪ ʥʘʭʠʣʫ ʧʝʨʝʜʥʴʦʾ ʛʨʘʥʽ ʚʠʪʢʘ, ʨʘʜ 0.079 0,079 0,063 0,106 0,095 0,097 0,120 0,120 

q-ʨʦʙʦʯʠʡ ʢʫʪ ʚʠʪʢʘ, ʨʘʜ; 
ʰ2 / .l Sq p=  4,980 4,810 5,67 5,55 5,18 5,70 6,28 5,233 

ʟ
ʟ ʰ

4

D
V l
p
= -ʦʙôʻʤ ʟʝʻʨʥʦʾ ʢʘʤʝʨʠ, ʜʤ

3 11,28 8,831 6,86 3,61 2,98 3,79 3,79 3,165 

ʚ
ʚ ʰ

4

d
V l
p
= -ʦʙôʻʤ ʚʪʫʣʢʠ ʚʘʣʘ, ʜʤ

3 2,687 2,103 1,63 1,34 1,33 2,43 2,65 2,286 

ʚ ʰ

2
cp

d D
D

+
= -ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʚʠʪʢʘ, 

ʤʤ 

184,5 184,5 184, 159, 165, 196, 200, 220,5 

cp cpl Dp= -ʜʦʚʞʠʥʘ ʢʦʣʘ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʜʽʘʤʝʪʨʽ  ʚʠʪʢʘ, ʤʤ 

579,3 579,3 579, 500, 519, 617, 629, 692,3 

2 2

cpl S l= + - ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʥʠʪʢʠ, ʤʤ 647,8 625,1 599,7 517, 532, 626, 635, 697,4 

/ 6,28L l q= Ö -ʜʽʶʯʘ ʜʦʚʞʠʥʘ ʥʠʪʢʠ, ʤʤ 513,8 478,8 541, 457, 439, 569, 635, 581,1 

( )/ 2F a b h= + - ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʥʠʪʢʠ, 

ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʷʢ ʪʨʘʧʝʮʽʷ, ʜʤ2 

0,168 0,156 0,12 0,06 0,05 0,03 0,02 0,028 

ʥV L F= Ö - ʦʙôʻʤ ʥʠʪʢʠ, ʜʤ3 0,867 0,748 0,66 0,30 0,23 0,19 0,17 0,163 

ʚʥ ʚ ʥV V V= + - ʦʙôʻʤ ʷʢʠʡ ʟʘʡʤʘʻ ʚʠʪʦʢ, ʜʤ3 3,554 2,851 2,29 1,65 1,57 2,63 2,83 2,449 

ʟ ʚʥnV V V= - -ʚʽʣʴʥʠʡ ʦʙôʻʤ, ʜʤ3 7,73 5,979 4,57 1,95 1,40 1,16 0,96 0,715 

1 /n nV Ve= -ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʛʚʠʥʪʦʚʦʛʦ 

ʚʘʣʫ 

1 1,292 1,69 3,94 5,48 6,61 8,02 10,80 

1 /k k kV Ve -= -ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ k -ʛʦ 

ʚʠʪʢʘ 

1 1,292 1,29 2,33 1,39 1,20 1,21 1,347 

ʟ ʚʥ/V Vy= -ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ 

ʟʝ̒ʨʥʦʾ ʢʘʤʝʨʠ 

0.315 0.322 0.33 0.45 0.52 0.69 0.74 0.774 
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ʋ ʪʘʙʣʠʮʽ 4.11 ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ ʩʪʠʩʥʝʥʥʷ ʧʨʝʩʘ ʌʇ. 

 

ʊʘʙʣʠʮʷ 4.11 

ʇʘʨʘʤʝʪʨʠ ʩʪʠʩʥʝʥʥʷ ʧʨʝʩʘ ʌʇ 

 

ʆʪʨʠʤʘʥʘ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣ ̔ (ʪʘʙʣʠʮʷ 4.12), 

ʜʦʟʚʦʣʠʣʘ ʧʝʨʝʚʽʨʠʪʠ ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʬʫʥʢʮʽʾ.  

ʅʘ ʨʠʩ. 4.26 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ ʌʇ, 

ʦʪʨʠʤʘʥʽ ʪʨʴʦʤʘ ʰʣʷʭʘʤʠ:  

1 - ʥʘ ʦʩʥʦʚʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʪʢʽʚ ʚʘʣʘ ʧʨʝʩʘ,  

2 - ʟʘ ʬʦʨʤʫʣʦʶ (4.42),  

3 - ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʾ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ.  

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʫ 

ʚʠʪʢʘʭ ʧʨʝʩʘ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʩʘ ʌʇ. ʊʘʢ, ʟʘ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ ʩʢʣʘʣʘ 10,80. 

ʆʜʥʘʢ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʦʙʩʪʘʚʠʥʠ. ʇʨʠ ʨʦʙʦʪʽ, ʚʩʝʨʝʜʠʥʽ ʟʝʻʨʘ 

ʚʠʥʠʢʘʶʪʴ ʜʚʘ ʧʦʪʦʢʠ: ʦʜʠʥ - ʚʠʤʫʰʝʥʠʡ ʧʦʪʽʢ, ʚʠʢʣʠʢʘʥʠʡ ʦʙʝʨʪʘʥʥʷʤ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʫʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ; ʜʨʫʛʠʡ - 

ʧʨʦʪʠʪʝʯʽʷ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʛʨʘʜʽʻʥʪʦʤ ʪʠʩʢʫ, ʱʦ ʟ'ʷʚʠʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʪʠʪʠʩʢʫ ʤʝʟʛʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ ʧʨʝʩʘ. 

d k  
ʪ
ʧʨe  

ʬ
ʧʨe  v  

6 2,224189 24,03592 8,9200424 2,908560186 

7 1,951043 21,08414 7,1820158 3,248801143 

8 1,741701 18,82187 6,1128139 3,485726324 

9 1,575774 17,02876 5,4986972 3,562978188 

10 1,440788 15,57002 5,2089194 3,461700882 

11 1,328668 14,35838 5,1588286 3,212053509 

12 1,233946 13,33476 5,2911172 2,874486859 
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ʈʠʩ. 4.27. ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ ʧʨʝʩʘ 

ʌʇ: 1 - ʦʪʨʠʤʘʥʘ ʥʘ ʦʩʥʦʚʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʪʢʽʚ ʚʘʣʘ; 2 - ʦʪʨʠʤʘʥʘ 

ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʣʝʞʥʦʩʪʽ, 3 - ʣʽʥʽʷ ʪʨʝʥʜʘ ʢʨʠʚʦʾ 1 

 

ɼʨʫʛʠʡ ʧʦʪʽʢ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʪʦʢʽʚ: ʧʨʦʪʠʪʝʯʽʷ 

ʚʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ; ʧʨʦʪʠʪʝʯʽʷ ʚ ʟʘʟʦʨʽ ʤʽʞ ʚʝʨʰʠʥʦʶ ʥʠʪʢʠ ʽ 

ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʘ; ʧʨʦʪʠʪʝʯʽʷ ʚ ʢʫʪʫ ʨʦʟʨʠʚʫ ʥʠʪʢʠ ʚʠʪʢʘ. ʊʦʤʫ 

ʜʽʡʩʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʧʨʠ ʨʦʙʦʪʽ ʧʨʝʩʘ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ, ʦʪʨʠʤʘʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. ʋ ʥʘʰʽʡ ʟʘʜʘʯʽ ʤʠ ʙʨʘʣʠ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʽʣʴʪʨʦʚʘʥʦʾ ʦʣʽʾ 

ʧʨʦʧʦʨʮʽʡʥʦ ʟʤʽʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤʝʟʛʠ ʥʘ ʢʦʞʥʦʤʫ ʚʠʪʢʫ ʧʨʝʩʘ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʢʦʞʥʦʤʫ ʚʠʪʢʫ ʧʨʝʩʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ, ʘ ʟʚʽʜʩʠ ʽ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʨʠʩʪʦʩʪʽ,  ̒ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʮʴʦʤʫ ʟʘʚʜʘʥʥʽ. 

ɺʠʟʥʘʯʘʻʤʦ ʪʝʦʨʝʪʠʯʥʠʡ ʪ
ʧʨe  
ʽ ʬʘʢʪʠʯʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʧʨʝʩʘ ʬ

ʧʨe  ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʪʠʚʦʪʦʢʘ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʬʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 4.12. ɼʝ d- ʰʠʨʠʥʘ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ (ʚ ʤʤ) ʧʨʠ ʷʢʽʡ ʧʨʘʮʶʻ ʧʨʝʩ; k- 
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ʜʝʷʢʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʧʨʝʩʘ; 

n- ʚʽʜʥʦʰʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ 

ʢʦʥʫʩʽ ʧʨʝʩʘ ʧʨʠ ʨʦʙʦʯʽʡ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʥʘ ʚʠʪʢʘʭ ʧʨʝʩʘ 

ʌʇ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʧʨʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 

4.12, ʜʝ ʰ.ʚ.e -
 
ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ.  

 

ʊʘʙʣʠʮʷ 4.12 

ʇʘʨʘʤʝʪʨʠ ʬʘʢʪʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʧʨʝʩʘ ʌʇ 

ˉ 

ʧʨʝʩʫʁ ʯ. 

ʚʠʪʢʘ 

ɼʦʚʞ. 

ʰʥʝʢʦʚ 

ʚʘʣʘ 
eȍ.Ƿ. 

d-h ʠʨʠʥʘ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ, ʤʤ 

6 7 8 9 10 11 12 

ʌʘʢʪʠʯʥʠʡ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʥʘ  

ʧʨʝʩʫʶʯʦʤʫ ʚʠʪʢʫ ʰʥʝʢʘ 

1 210 1 1,42 1,29 1,21 1,16 1,12 1,10 1,08 

2 350 1,2927 1,64 1,47 1,36 1,29 1,25 1,22 1,20 

3 495 1,6904 1,94 1,71 1,56 1,47 1,41 1,38 1,37 

4 590 3,9471 3,67 3,06 2,68 2,46 2,35 2,32 2,34 

5 735 5,4862 4,85 3,99 3,45 3,14 2,99 2,95 3,00 

6 870 6,6111 5,71 4,66 4,02 3,64 3,46 3,42 3,49 

7 975 8,0225 6,79 5,51 4,72 4,27 4,05 4,01 4,09 

8 1075 10,8066 8,92 7,18 6,11 5,50 5,21 5,16 5,29 

 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʚ ʚʠʪʢʘʭ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ 

ʌʇ ʧʦ ʚʽʣʴʥʦʤʫ ʦʙôʻʤʫ ʚʠʪʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1 ʜʦ 10,8 (ʪʘʙʣ. 4.12). ʌʘʢʪʠʯʥʘ 

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʘ ʚʠʪʢʘʭ ʧʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 6ʤʤ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

1,42 ʜʦ 8,9 (ʪʘʙʣ. 4.12); ʧʨʠ ʰʠʨʠʥʽ ʱʽʣʠʥʠ 8 ʤʤ ʚʽʜ 1,21 ʜʦ 6,11, ʘ ʧʨʠ ʰʠʨʠʥʽ 

ʱʽʣʠʥʠ 12 ʤʤ ʚʽʜ 1 ʜʦ 5,29. ɿʘ ʦʩʥʦʚʫ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʥʷʪʘ ʰʠʨʠʥʘ 

ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 8 ʤʤ, ʪʦʙʪʦ ʧʨʠ ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʥʝ ʚʠʱʝ 6.11. 

ʋ ʪʘʙʣʠʮʽ 4.13 ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʌʇ, 
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ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʦʛʦ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ. 

ɼʣʷ ʟʘʤʠʢʘʥʥʷ ʚʠʭʽʜʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʝʦʙʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʟʛʠ ʨʠʮʠʥʠ. 

 

ʊʘʙʣʠʮʷ 4.13 

ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʌʇ 

n D, ʩʤ L, ʩʤ w, ʩʤ2 r, ʩʤ 

2 24,7 21 1628,718 6,25 

3 24,7 14 1085,812 6,25 

4 19,7 14,5 896,941 3,75 

5 19,7 9,5 587,651 3,15 

6 21,7 14,5 988,001 2,05 

7 21,7 13,5 919,863 1,65 

8 23,7 10,5 781,389 1,65 

9 24 10 753,6 1,5 

10 21,6 5 339,12 1,05 

 

ɺʩʽ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʤʝʟʛʦʶ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʞʘʨʽʥʥʷ 90 Á ʉ ʽ ʧʦʜʘʣʴʰʦʤʫ ʧʨʝʩʫʚʘʥʥʽ ʽ 

ʚʦʣʦʛʽʩʪʶ 6,55%. 

 

4.7. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚ ʦʣʽʾ ʚʽʜ ʯʘʩʫ, 

ʧʨʠ ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ: 3ʢɺ, 3,5 ʢɺ, 4ʢɺ, 4,5 ʢɺ, 5 ʢɺ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 
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ʰʚʠʜʢʦʩʪʷʤ ʦʩʘʜʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜʽ 0,3 ʤʤ/ʩ , 0,38 ʤʤ/ʩ, 0,5 ʤʤ/ʩ, 0,63 ʤʤ/ʩ, 0,8 

ʤʤ/ʩ ʚʽʜʧʦʚʽʜʥʦ ʛʨʘʬʽʢʫ ʪʘ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ʇʦʙʫʜʦʚʘʥʽ ʜʣʷ ʦʙôʻʤʫ ʨʽʜʠʥʠ 10-3 ʤ3, ʨʘʜʽʫʩ ʝʣʝʢʪʨʦʜʽʚ 10-3 ʤ, ʜʦʚʞʠʥʠ 

ʝʣʝʢʪʨʦʜʽʚ 1 ʤ, ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚʦʜʠ 2%.  

ʅʘ ʨʠʩ. 4.27 ʪʘ ʨʠʩ. 4.28 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, 

ʘ ʥʘ ʨʠʩ. 6.34 ʧʦʢʘʟʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʨʦʟʦʨʦʩʪʽ ʦʣʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʚʠʪʨʠʤʢʠ ʾʾ ʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʽʡ ʢʘʤʝʨʽ.  

ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ 

ʤʝʭʘʥʯ̔ʥʠʭ ʜʦʤʽʰʦʢ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

( )

1

21

ʍ
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-
=                                                    (4.47) 

 

ʜʝ ʍ1 ï ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʯʘʩʪʠʥʦʢ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ ʚ ʩʫʩʧʝʥʟʽʾ ʜʦ ʦʯʠʱʝʥʥʷ, %; 

ʍ2 ï ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʯʘʩʪʠʥʦʢ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ ʚ ʩʫʩʧʝʥʟʽʾ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ, %. 
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ʈʠʩ. 4.28. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚʽʜ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ 

ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 
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ʈʠʩ. 4.29. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʯ̔ʥʠʭ 

ʜʦʤʽʰʦʢ ʚʽʜ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ ʥʘʧʨʫʛʘʭ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʧʽʥʴ 

ʦʯʠɦ ʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ 

ʟʘ ʯʘʩ 1000 ʩ ʧʨʠ ʥʘʧʨʫʟʽ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 5 ʢɺ ʥʘ ʨʽʚʥʽ 97%. 

 

 

 

ʈʠʩ. 4.30 ʇʨʦʟʦʨʽʩʪʴ ʦʯʠʱʝʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʚʠʪʨʠʤʢʠ 1 ï ʚʽʜʞʘʪʘ ʦʣʽʷ; 2 ï ʛʽʜʨʘʪʦʚʘʥʘ ʚʽʜʞʘʪʘ ʦʣʽʷ; 3,4,5 ï ʦʣʽʷ ʧʽʩʣʷ 

ʚʠʪʨʠʤʢʠ ʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʽʡ ʢʘʤʝʨʽ ʚʽʜʧʦʚʽʜʥʦ 300 ʩ, 600 ʩ ʪʘ 1000 ʩ 
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ʈʠʩ. 4.31. ʊʝʦʨʝʪʠʯʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʚʦʜʠ ʚʽʜ 

ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʟʘ ʯʘʩ 1000 ʩ 
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ʈʠʩ. 4.32 . ʊʝʦʨʝʪʠʯʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʽʚ 

ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʟʘ ʯʘʩ 1000 ʩ 

 

ʇʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘʚʝʜʝʥʠʭ 

ʥʘ ʨʠʩ. 4.31 ʪʘ 4.32 ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ 

ʤʽʞ ʝʣʝʢʪʨʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ 

ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʷʢʽ ʻ ʚʠʭʽʜʥʠʤʠ ʧʨʠ ʚʠʙʦʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʭʝʤʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ. ɺʠʟʥʘʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʪʝʥʮʽʘʣʫ ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ, 

ʧʠʪʦʤʦʾ ʚʦʣʦʛʦʪʝʨʤʽʯʥʦʾ ʤʘʩʦʻʤʥʦʩʪʽ ʷʜʨʘ, ʦʙʦʣʦʥʢʠ, ʨʫʰʘʥʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘ 

ʾʭ ʚʦʣʦʛʦʚʤʽʩʪʫ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʪʘ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ. ʆʪʨʠʤʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʯʠʩʣʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 

3. ɺʠʟʥʘʯʝʥʘ ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ: ʷʜʨʦʤ ʪʘ 

ʣʫʰʧʠʥʥʷʤ (ʦʙʦʣʦʥʢʦʶ). ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʚʤʽʩʪʫ ʷʜʨʘ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʩʢʣʘʜʘʻ ʚʽʜ 0,045 ʢʛ/ʢʛ ʜʦ 0,015 ʢʛ/ʢʛ, ʘ ʚʦʣʦʛʦʚʤʽʩʪ ʦʙʦʣʦʥʢʠ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,12 ʢʛ/ʢʛ ʜʦ ʥʫʣʷ, ʪʦ ʩʫʤʽʰ ʷʜʨʘ ʽ ʦʙʦʣʦʥʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʧʦ ʟʘʢʦʥʫ ʘʜʠʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʥʝʤʦʞʣʠʚʦ. ʎʽ ʦʙʩʪʘʚʠʥʠ ʥʘʢʣʘʜʶʩʪʴ 

ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʧʨʠ ʧʫʩʢʦ-ʥʘʣʘʛʦʜʞʝʥʠʭ ʨʦʙʦʪʘʭ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ ʧʦ ʦʮʽʥʮʽ 

ʝʥʝʨʛʽʾ ʟʚôʷʟʢʫ ʨʝʘʣʴʥʦʾ ʩʫʤʽʰʽ ʨʫʰʘʥʢʠ. 

4. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʧʦʚʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʮʝʩʘ 

ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʠʟʥʘʯʝʥʦ ʥʘʩʪʫʧʥʽ ʦʧʪʠʤʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ: 

- ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ Wʢʟ = 9,144% é 

10,662%. 

- ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ ʩʫʰʽʥʥʷ Wʢʩ = 5,72% é 6,68 %. 

ʊʠʩʢ ʧʘʨʠ ʈʛʨ = 0,371 é 0,4,42 ʄʇʘ. 

5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ ʘʜʝʢʚʘʪʥʘ ʦʧʠʩʫ  

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʪʘ ʨʝʞʠʤʥʠʭ  ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʞʘʪʦʾ ʦʣʽʾ. ʊʘʢ, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʝʩʘ 4500 ʪ/ʛʦʜ ʽ ʦʣʽʡʥʦʩʪʽ ʥʘʩʽʥʥʷ 55% ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ ʨʝʯʦʚʠʥʫ, ʥʝ 
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ʧʝʨʝʚʠʱʫʻ 1,93 %, ʘ ʟʤʽʥʘ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1,86 %. 

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʽʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʛʽʜʨʦʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʟʘ ʯʘʩ 1000ʩ 

ʧʨʠ ʥʘʧʨʫʟʽ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 5ʢɺ ʥʘ ʨʽʚʥʽ 97%, ʘ ʧʦʨʽʚʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ʄʘʢʩʠʤʘʣʴʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʚʝʣʠʯʠʥ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 7%. 

7. ɺʠʟʥʘʯʝʥʦ ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʦʣʦʛʽʩʪʶ 

ʤôʷʪʢʠ ʚʽʜ 11.8 ʜʦ 15.1% ʽ ʪʠʩʢʫ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ 0,4 ʄʇʘ ʢʨʠʪʝʨʽʡ ʚʽʜʥʦʩʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʘʩʣʘ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 0.982 ʜʦ 1.002. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʩʢʣʘʣʦ 1.032 ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʚʦʣʦʛʦʩʪʽ ʤôʷʪʢʠ 13,5%. ɺʠʭʽʜ ʤʘʩʣʘ ʩʢʣʘʚ 86,4% 

ʚʽʜ ʚʠʭʽʜʥʦʛʦ, ʦʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ 16,1%, ʱʦ ʻ ʢʨʘʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʟ ʚʽʜʦʤʠʭ ʥʘʤ 

ʜʘʥʠʭ. ʏʘʩ ʞʘʨʽʥʥʷ ʩʢʣʘʚ 60 ʭʚ. ʗʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʧʽʜʪʚʝʨʜʞʫʻ 

ʬʘʢʪ ʧʨʦ ʯʠʩʪʦʪʫ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ. 

8. ɺʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʚʽʜ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʽ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʚʽʜ 1 ʜʦ 6.2 ʽ 

ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ 0.56 ʜʦ 0.02 ʧʠʪʦʤʠʡ ʪʠʩʢ ʤʝʟʛʠ ʚ 

ʛʚʠʥʪʦʚʦʤʫ ʬʦʨʧʨʝʩʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʽʜ 0 ʜʦ 137 ʢʛ/ʩʤ2. 

9. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʦʢʘʟʥʠʢʫ ʩʪʫʧʝʥʷ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʚʠʪʢʘ 1,145 

ʧʨʝʩʘ ʟʽ ʟʤʽʥʦʶ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʤʝʟʛʠ ʟ 1 ʜʦ 6,2 ʦʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʟʥʠʞʫʻʪʴʩʷ ʟ 

55% ʜʦ 18.8%. ʇʨʠ ʧʦʢʘʟʥʠʢʫ ʩʪʫʧʝʥʷ ʚʽʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʚʠʪʢʘ 0,945 ʽ ʪʦʤʫ ʞ 

ʩʪʫʧʝʥʽ ʩʪʠʩʥʝʥʥʷ ʦʣʽʡʥʽʩʪʴ ʤʝʟʛʠ ʟʥʠʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟ 55 ʜʦ 22%. 

10. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ ʧʦ ʜʦʚʞʠʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ ʤʘʢʩʠʤʘʣʴʥʘ 

ʨʦʟʙʽʞʥʽʩʪʴ ʩʢʣʘʣʘ 1,86%, ʧʨʠ ʟʤʽʥʽ ʦʣʽʡʥʦʩʪʽ ʤʝʟʛʠ ʧʦ ʜʦʚʞʠʥʽ ʰʥʝʢʘ ʚʽʜ 

5,35% ʜʦ 17,4%. 
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ʈʆɿɼɯʃ 5  

 

ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅɽ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɻʃʀɹʆʂʆɰ 

ʇɽʈɽʈʆɹʂʀ ʈʀʎʀʅʀ ʅɸ ʄɸʃʆʊʆʅʅɸɾʅʆʄʋ ʇɯɼʇʈʀɭʄʉʊɺɯ 

 

5.1.  ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ  ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

 

ɼʣʷ ʫʤʦʚ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʽ ʢʨʘʾʥ ʧʨʠʯʦʨʥʦʤʦʨ'ʷ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ 

ʢʨʘʱʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʻ ʜʚʦʨʘʟʦʚʝ ʧʨʝʩʫʚʘʥʥʷ 

ʩʪʦʩʦʚʥʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 15-30 ʪ. ʥʘ ʜʦʙʫ ʧʦ 

ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʩʦʚʦʾ ʦʣʽʾ ʜʣʷ ʫʤʦʚ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5.1 [8]. 

 

 

 

ʈʠʩ. 5.1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʩʦʚʦʾ  ʦʣʽʾ 
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ʋʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʨʠʮʠʥʠ. 

ʆʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ ʜʦʤʽʰʦʢ ʚʠʨʦʙʣʷʶʪʴ ʥʘ ʦʯʠʩʥʠʭ ʤʘʰʠʥʘʭ - 

ʩʝʧʘʨʘʪʦʨʘʭ, ʘʩʧʽʨʘʪʦʨʘʭ, ʢʘʤʝʥʝʚʽʜʙʽʨʥʠʢʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʤʝʪʦʜʠ: 

- ʧʦʜʽʣ ʥʘʩʽʥʥʻʚʦʾ ʤʘʩʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʰʣʷʭʦʤ ʧʨʦʩʽʶʚʘʥʥʷ ʯʝʨʝʟ ʩʠʪʦ ʟ 

ʦʪʚʦʨʘʤʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ. ʇʨʠ ʧʨʦʩʽʶʚʘʥʥʽ ʦʪʨʠʤʫʶʪʴ ʜʚʽ ʬʨʘʢʮʽʾ: ʧʨʦʭʽʜ 

(ʯʘʩʪʠʥʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ) ʽ ʩʭʽʜ (ʯʘʩʪʠʥʘ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʩʠʪʽ); 

- ʧʦʜʽʣ ʥʘʩʽʥʥʻʚʦʾ ʤʘʩʠ ʧʦ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʰʣʷʭʦʤ 

ʧʨʦʜʫʚʢʠ ʰʘʨʫ ʥʘʩʽʥʥʷ ʧʦʚʽʪʨʷʤ; 

- ʧʦʜʽʣ ʤʝʪʘʣʦʜʦʤʽʰʦʢ ʽ ʥʘʩʽʥʥʷ ʧʦ ʬʝʨʦʤʘʛʥʽʪʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʩʫʰʽʥʥʷ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʫʰʘʨʢʘʭ ʰʘʭʪʥʦʛʦ, ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʽʚ ʽ ʩʫʰʘʨʢʠ ʟ ʢʠʧʣʷʯʠʤ 

ʰʘʨʦʤ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʚ ʩʭʦʚʠʱʘʭ, ʦʙʣʘʜʥʘʥʠʭ 

ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷ ʧʦ ʥʘʩʽʥʥʝʚʽʡ ʤʘʩʽ. ɿʙʝʨʽʛʘʥʥʷ 

ʥʘʩʽʥʥʷ ʧʝʨʝʩʣʜ̔ʫʻ ʤʝʪʫ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʚʽʜ ʧʩʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ ʧʨʦʜʫʢʪʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ, ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʜʣʷ ʾʭ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʧʝʨʝʨʦʙʢʠ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʽʥʥʷ ʜʦ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ. 

ʎʷ ʧʽʜʛʦʪʦʚʢʘ ʧʝʨʝʜʙʘʯʘʻ ʦʯʠʩʪʢʫ ʥʘʩʽʥʥʷ ʚʽʜ ʜʦʤʽʰʦʢ, ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʟʘ ʚʦʣʦʛʽʩʪʶ, ʘʥʘʣʦʛʽʯʥʽ 

ʚʽʜʧʦʚʽʜʥʠʤ ʦʧʝʨʘʮʽʷʤ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ ʥʘʩʽʥʥʷ ʥʘ ʟʙʝʨʽʛʘʥʥʷ; ʦʙʨʫʰʝʥʥʷ 

ʥʘʩʽʥʥʷ; ʧʦʜʽʣ ʨʫʰʘʥʢʠ ʥʘ ʬʨʘʢʮʽʾ; ʧʦʜʨʽʙʥʝʥʥʷ ʷʜʨʘ. 

ʆʙʨʫʰʝʥʥʷ (ʣʫʱʝʥʥʷ) - ʨʫʡʥʫʚʘʥʥʷ ʦʙʦʣʦʥʢʠ ʥʘʩʽʥʥʷ ʚʠʨʦʙʣʷʶʪʴ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʨʦʟʢʦʣʶʚʘʥʥʷʤ ʦʙʦʣʦʥʢʠ ʫʜʘʨʦʤ; ʩʪʠʩʥʝʥʥʷʤ ʦʙʦʣʦʥʢʠ; 

ʨʦʟʨʟ̔ʘʥʥʷʤ ʦʙʦʣʦʥʢʠ; ʦʙʜʠʨʘʥʥʷʤ ʦʙʦʣʦʥʢʠ. 

ʊʦʤʫ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʤʘʰʠʥ ʜʣʷ ʣʫʱʝʥʥʷ ʨʽʟʥʽ: 

- ʜʣʷ ʫʜʘʨʫ ʥʘʩʽʥʥʷ ʦʙ ʤʝʪʘʣʝʚʽ ʧʦʚʝʨʭʥʽ (ʜʣʷ ʦʯʠʩʪʢʠ ʽ ʚʽʜʮʝʥʪʨʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷʨʫʰʢʠ), ʥʘʧʨʠʢʣʘʜ ʥʘʩʽʥʥʷʨʫʰʢʘ ʙʠʯʝʚʦʛʦ ʪʠʧʫ ʄʈʅ, ʦʙʨʫʰʫʻʪʴʩʷ 

ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʢʦʣʦʩʥʠʢʠ ʟ ʭʚʠʣʷʩʪʦʶ ʧʦʚʝʨʭʥʝʶ - ʜʝʢʠ; 

- ʟ ʨʽʞʫʯʠʤʠ ʩʪʘʣʝʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ (ʜʠʩʢʦʚʽ ʪʠʧʫ ɸʉ-900, ʥʦʞʦʚʽ 

ʽ ʚʘʣʴʮʴʦʚʽ ʰʝʣʫʰʠʣʢʠ); 
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- ʟ ʛʣʘʜʢʠʤʠ ʘʙʦ ʨʠʬʣʝʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʜʣʷ ʨʦʟʜʘʚʣʶʚʘʥʥʷ. 

ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʻ ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʷʜʨʘ, ʧʦʷʚʘ ʩʽʯʢʠ ʡ 

ʦʣʽʡʥʦʛʦ ʧʠʣʫ. ɹʽʣʴʰ ʩʫʯʘʩʥʘ ʤʦʜʝʣʴ - ʚʽʜʮʝʥʪʨʦʚʘ ʦʙʨʫʰʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʈɿ-

ʄʆʉ, ʧʝʨʝʚʘʛʦʶ ʷʢʦʾ ʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʜʦʚʛʦʶ ʚʽʩʩʶ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʦʙ 

ʜʝʢʫ. ʇʨʠ ʪʘʢʦʤʫ ʫʜʘʨʽ ʚʩʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʡʤʘʻ ʣʫʰʧʠʥʥʷ, ʷʜʨʦ ʤʘʡʞʝ ʥʝ 

ʜʨʦʙʠʪʴʩʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʫʜʘʨʽ ʧʣʘʟʦʤ ʩʠʣʴʥʦ ʜʨʦʙʠʪʴʩʷ ʽ ʷʜʨʦ, ʚʪʨʘʪʠ ʦʣʽʾ ʟ 

ʣʫʰʧʠʥʥʷʤ ʟʙʽʣʴʰʫʶʪʴʩʷ. ɯʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʦʙʨʫʰʝʥʥʷ ʥʘʩʽʥʥʷ 

ʥʘʡʙʽʣʴh ʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

1) ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʩʽʥʥʷ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ 

ʘʧʘʨʘʪ, ʧʽʜʭʦʧʣʶʶʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ, ʷʢʝ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʩʦʧʣʦ, ʧʦʪʽʤ 

ʥʘʩʽʥʥʷ ʚʠʢʠʜʘʻʪʴʩʷ ʯʝʨʝʟ ʪʨʫʙʫ ʚ ʨʦʟʛʨʫʟʯʠʢ; ʦʙʨʫʰʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ: ʩʪʠʨʘʶʯʦʾ ʜʽʾ ʩʘʤʦʛʦ ʩʪʨʫʤʝʥʷ, ʩʠʣ ʽʥʝʨʮʽʾ, ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʚ ʩʘʤʦʤʫ ʥʘʩʽʥʥʽ; 

2) ʩʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʥʷ; ʤʝʪʦʜ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʩɹ̫  ʚ ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʘʭ: - ʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘʜʟʚʫʢʦʚʠʡ 

ʯʘʩʪʦʪʠ, ʧʽʜ ʜʽ̒ʶ ʷʢʦʛʦ ʚʦʣʦʛʘ ʟ ʷʜʨʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ, ʧʘʨʠ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʷʜʨʦʤ ʽ ʦʙʦʣʦʥʢʦʶ, ʪʠʩʢ ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʥʷ 

ʧʽʜʚʠʱʫʻʪʴʩʷ, ʦʙʦʣʦʥʢʘ ʨʫʡʥʫʻʪʴʩʷ; - ʙʘʛʘʪʦʨʘʟʦʚʦʶ ʟʤʽʥʦʶ ʪʠʩʢʫ (ʚ ʛʝʨʤʝʪʠʯʥʽʡ 

ʢʘʤʝʨʽ ʥʘʩʽʥʥʷ ʧʽʜʜʘʻʪʩɹʷ ʧʫʣʴʩʫʶʯʽʡ ʜʽʾ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚʪʦʤʥʽ ʷʚʠʱʘ ʚ ʥʘʩʽʥʥʽ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʫʡʥʫʚʘʥʥʷ ʦʙʦʣʦʥʢʠ); - 

ʦʜʥʦʨʘʟʦʚʠʤ ʩʢʠʜʘʥʥʷʤ ʪʠʩʢʫ (ʥʘʩʽʥʥʷ ʧʦʤʽʱʘʻʪʴʩʷ ʚ ʘʧʘʨʘʪ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʪʠʩʢʦʤ ʽ ʧʽʩʣʷ ʰʚʠʜʢʦʾ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʠʡʤʘʯ ʟ ʘʪʤʦʩʬʝʨʥʠʤ 

ʪʠʩʢʦʤ; ʟʘ ʨʘʭʫʥʦʢ ʤʠʪʪʻʚʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʽ ʟʦʚʥʽ ʥʘʩʽʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʦʙʦʣʦʥʢʠ). 

ɿʘʛʘʣʴʥʘ ʮʽʥʥʽʩʪʴ ʮʠʭ ʘʧʘʨʘʪʽʚ, ʨʦʙʦʪʘ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʪʘʢʠʭ ʤʝʪʦʜʘʭ, 

ʚ ʪʦʤʫ, ʱʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʷʜʨʘ, ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʽʯʢʠ 

ʡ ʦʣʽʡʥʦʛʦ ʧʠʣʫ. ʅʝʜʦʣʽʢʠ: ʜʦʨʦʛʝ ʪʝʭʥʽʯʥʝ ʚʪʽʣʝʥʥʷ ʽ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ʇʦʜʨʽʙʥʝʥʥʷ ʷʜʨʘ. ɼʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʷʜʨʘ ʽ ʥʘʩʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʜʥʦʧʘʨʥʽ, ʜʚʫʧʘʨʥʽ ʽ ʧôʷʪʠʚʘʣʢʦʚʽ ʚʝʨʩʪʘʪʠ ʟ ʨʠʬʣʝʥʠʤʠ ʽ ʛʣʘʜʢʠʤʠ 
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ʧʦʚʝʨʭʥʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʩʠʧʫʯʫ ʤʘʩʫ ʤʷʪʢʫ. ʇʨʠ ʧʝʣʶʩʪʢʦʚʦʤʫ 

ʧʦʤʦʣʽ ʥʘ ʜʚʦʧʘʨʥʦʤʫ ʧʣʶʱʠʣʴʥʦʤʫ ʚʘʣʴʮʶʚʘʥʥʽ ʽ ʜʚʫʧʘʨʥʦʤʫ ʧʣʶʱʠʣʴʥʦ-

ʚʘʣʴʮʴʦʚʦʤʫ ʚʝʨʩʪʘʪʽ ʌɺ-600 ʦʪʨʠʤʫʶʪʴ ʧʝʣʶʩʪʢʠ - ʧʣʘʩʪʠʥʢʠ ʩʧʣʶʱʝʥʥʦʾ 

ʤʘʢʫʭʠ ʪʦʚʱʠʥʦʶ ʤʝʥʰʝ 1 ʤʤ. 

ɺʠʣʫʯʝʥʥʷ ʦʣʽʾ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ  ʟ ʤôʷʪʢʠ ʧʨʦʚʦʜʷʪʴ 

ʚʣʘʛʦʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʽ ʨʝʪʝʣʴʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. ʋ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʧʨʦʮʝʩ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: 

- ʧʝʨʰʠʡ ʝʪʘʧ - ʟʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ ʽ ʧʽʜʽʛʨʽʚ ʚ ʘʧʘʨʘʪʘʭ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ - ʽʥʘʢʪʠʚʘʪʦʨʘʭ ʘʙʦ ʧʨʦʧʘʨʶʚʘʣʴʥʦ-

ʟʚʦʣʦʞʫʚʘʣʴʥʠʭ ʰʥʝʢʘʭ. ʄôʷʪʢʫ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 80 - 85 Á ʉ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʚʦʜʦʶ ʘʙʦ ʛʦʩʪʨʦʶ ʧʘʨʦʶ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʙʦʨʯʝ ʟʤʦʯʫʚʘʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʦʣʽʾ ʟ ʥʝʣʽʧʽʜʥʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʩʽʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤôʷʪʢʠ. 

- ʜʨʫʛʠʡ ʝʪʘʧ - ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʥʘʛʨʽʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʚ ʞʘʨʦʚʥʷʭ 

ʨʟ̔ʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʄʘʪʝʨʽʘʣ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʫʰʫʚʘʥʥʷ ʤʘʻ 

ʥʘʟʚʫ ʤʝʟʛʠ. ʇʦʧʝʨʝʜʥʻ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ ʤʘʻ ʥʘʟʚʫ ʬʦʨʧʨʝʩʫʚʘʥʥʷ. ɼʣʷ 

ʧʨʝʩʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʁ ʪʴ ʧʨʝʩʠ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʝʩʽʚ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 5.2. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʩʢʫ ʥʘ ʧʨʝʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʦʣʽʡʥʦʩʪʽ ʤʘʢʫʭʠ, ʱʦ 

ʚʠʭʦʜʠʪʴ, ʛʚʠʥʪʦʚʽ ʧʨʝʩʠ ʜʽʣʷʪʴ ʥʘ ʧʨʝʩʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʽʤʘʥʥʷ ʦʣʽʾ - ʬʦʨʧʨʝʩ 

ʽ ʧʨʝʩʠ ʦʩʪʘʪʦʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʦʣʽʾ - ʝʢʩʧʝʣʝʨ. ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʬʦʨʧʨʝʩ ɽʊʇ-20, ʌʈ, ɻ- 24. ʆʩʪʘʪʦʯʥʠʡ ʚʽʜʞʠʤ ʦʣʽʾ - ʝʢʩʧʝʣʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶ̒ ʪʴʩʷ ʚ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʤʽʩʪ ʦʣʽʾ ʚ ʤʘʢʫʩʽ 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ 4 - 7%. ʆʜʥʘʢ ʮʽ ʮʠʬʨʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʦʚʽʣʴʥʠʤʠ. ɼʣʷ ʾʭ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʨʽʙʥʝ ʽʩʪʦʪʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ ʦʩʥʦʚʥʠʭ ʘʧʘʨʘʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʘʪʝʥʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʡ ʢʦʨʤʦʚʫ ʤʘʢʫʭʫ 

ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʾ ʟ ʪʝʭʥʦʣʦʛʽʡ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʡ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 
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ʈʠʩ. 5.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʣʽʡʥʠʭ ʧʨʝʩʽʚ [12,43,82] 

 

ʋʩʽ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ 

ʤʝʪʦʜʠ ʚʠʪʷʛʫ ʦʣʽʾ ʟ ʥʘʩʽʥʥʷ: ʤʝʭʘʥʽʯʥʝ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ, ʥʘʟʚʘʥʝ ʤʝʪʦʜʦʤ 

ʧʨʝʩʫʚʘʥʥʷ, ʽ ʨʦʟʯʠʥʝʥʥʷ ʦʣʽʾ ʚ ʣʝʛʢʦʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ, ʘʙʦ ʤʝʪʦʜ 

ʝʢʩʪʨʘʢʮʽʾ. ʎʽ ʜʚʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʚ ʩʧʦʣʫʯʝʥʥʽ ʦʜʥʦʛʦ ʟ ʜʨʫʛʠʤ. 

ʉʫʯʘʩʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʟʘʚʦʜʠ ʧʦ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʧʨʘʮʶʁ ʪʴ ʟʘ ʩʭʝʤʦʶ: ʧʦʧʝʨʝʜʥʻ ʧʨʝʩʫʚʘʥʥʷ - ʝʢʩʪʨʘʢʮʽʷ ʡ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʘ 

ʜʝʪʦʢʩʠʢʘʮʽʷ ʨʠʮʠʥʦʚʦʾ ʤʘʢʫʭʠ. 

ɺʠʚʯʝʥʦ ʜʦʩʚʽʜ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʟʘ ʩʭʝʤʦʶ: 

ʧʦʧʝʨʝʜʥʻ ʧʨʝʩʫʚʘʥʥʷ - ʝʢʩʪʨʘʢʮʽʷ ʥʘ ʟʘʚʦʜʘʭ ʈ.ʄʦʣʜʦʚʠ (ɹʝʣʴʮʴʢʠʡ 
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ʤʘʩʣʦʞʠʨʦʚʠʡ ʢʦʤʙʽʥʘʪ, ɸʪʘʢʩʴʢʠʡ ʦʣʽʻʝʢʩʪʨʘʢʮʽʡʥʠʡ ʟʘʚʦʜ) ʽ ʈʦʩʽʾ 

(ɹʽʣʦʨʽʯʝʥʩʴʢʠʡ ʦʣʽʾʝʢʩʪʨʘʢʮʽʡʥʠʡ ʟʘʚʦʜ, ʂʨʘʩʥʦʜʘʨʩʴʢʠʡ ʤʘʩʣʦʟʘʚʦʜ ˉ2), ʘ 

ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʶ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʚʽʪʽ.  

ʊʘʢ ʟ 1968 ʨʦʢʫ ʚ ʄʦʣʜʘʚʽʾ ʙʫʣʘ ʦʩʚʦʻʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʟʘ ʩʭʝʤʦʶ ʬʦʨʧʨʝʩʫʚʘʥʥʷ - ʝʢʩʪʨʘʢʮʽʷ. ʗʢʱʦ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʧʨʝʩʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʦʣʽʾ ʩʢʣʘʣʠ 2,8 %, ʪʦ ʚʞʝ ʚ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʥʘ 

ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʩʧʦʩʽʙ ʚʦʥʠ ʟʥʠʟʠʣʠʩʷ ʜʦ 1,24 %. ʆʜʥʘʢ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʝʢʩʪʨʘʢʪʦʨʽʚ ʅɼ-1250, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʥʘ ʥʘʰʠʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʦʣʽʻʝʢʩʪʨʘʢʮʽʡʥʠʭ ʟʘʚʦʜʘʭ ʩʢʣʘʜʘʻ 500 ʪ ʥʘ ʜʦʙʫ ʧʦ ʧʝʨʝʨʦʙʮʽ 

ʬʦʨʧʨʝʩʦʚʦʛʦ ʧʝʣʶʩʪʢʘ ʚ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʽ ʜʣʷ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ. ʆʩʢʽʣʴʢʠ ʨʠʮʠʥʦʚʘ ʦʣʽʷ 

ʥʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʙʝʥʟʠʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20-25Áʉ, ʪʦ ʚ ʧʝʨʰʠʭ ʝʢʩʪʨʘʢʮʽʡʥʠʭ 

ʣʽʥʽʷʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʷʢ ʨʦʟʯʠʥʥʠʢ ʪʝʭʥʽʯʥʠʡ ʜʠʭʣʦʨʝʪʘʥ. ʅʘʜʘʣʽ ʟʘ ʪʠʧʦʚʦʶ 

ʩʭʝʤʦʶ ʥʘ ʣʽʥʽʾ ʅɼ-1250 ʷʢ ʨʦʟʯʠʥʥʠʢ ʟʘʩʪʦʩʫʚʘʣʠ ʙʝʥʟʠʥ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʽʛʨʽʪʠʡ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 60-65Á ʉ. ʇʨʠ ʝʢʩʪʨʘʢʮʽʾ ʦʣʽʾ ʟ ʧʝʣʶʩʪʢʘ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ 

ʝʢʩʪʨʘʛʫʶʪʴʩʷ ʨʝʯʦʚʠʥʠ, ʥʝʙʘʞʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʝʨʞʫʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʊʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʜʦʜʘʪʢʦʚʦʤʫ ʦʯʠʱʝʥʥʽ ʝʢʩʪʨʘʢʮʽʡʥʦʾ ʦʣʽʾ. ʎʝ 

ʽʩʪʦʪʥʦ ʫʩʢʣʘʜʥʶʻ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʨʤʘʤʠ ĂAlimenta" (ɯʪʘʣʽʷ) ʽ ʢʦʥʮʝʨʥʦʤ Ăʂruʨʨ" (ʅʽʤʝʯʯʠʥʘ) 

ʜʣʷ ʧʦʪʫʞʥʠʭ ʚʠʨʦʙʥʠʮʪʚ (32 ʪʠʩ. ʪʦʥʠ ʥʘ ʨʽʢ) ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʮʽʥʘ ʟʘʢʫʧʢʠ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʜʣʷ ʪʘʢʦʛʦ ʟʘʚʦʜʫ ʩʢʣʘʜʘʻ ʙʽʣʷ 10 ʤʣʥ. ʜʦʣʘʨʽʚ ʉʐɸ ʚ ʮʽʥʘʭ 1990 ʨʦʢʫ. ʅʘʰʝ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʣʷ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʰʣʷʭ ʧʦʩʪʫʧʦʚʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 

ʤʘʣʦʪʦʥʥʘʞʥʠʭ ʚʠʨʦʙʥʠʮʪʚ (ʤʽʥʽ-ʟʘʚʦʜʽʚ) ʟ ʜʦʙʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʧʨʠʙʣʠʟʥʦ 12 - 15 ʪ ʧʦ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. 

ʊʘʢʝ ʨʽʰʝʥʥʷ ʤʘʻ ʡ ʽʥʰʽ ʧʝʨʝʚʘʛʠ: ʣʝʛʰʝ ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʡ 

ʙʫʜʽʚʥʠʮʪʚʦ ʤʽʥʽ-ʟʘʚʦʜʫ, ʟʤʝʥʰʫʶʪʴʩʷ ʨʘʜʽʫʩʠ ʧʝʨʝʚʝʟʝʥʥʷ. ɿ ʥʘʨʦʱʫʚʘʥʥʷʤ 

ʦʙʩʷʛʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʝʨʝʞʫ ʤʽʥʽ-ʟʘʚʦʜʽʚ. 
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ɺʽʜʦʤʽ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʝʪʦʜʘʤʠ 

ʧʨʝʩʫʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʩʭʝʤʘʤʠ: ʬʦʨʯʘʥ-ʬʦʨʧʨʝʩ; ʦʜʥʦʢʨʘʪʥʝ ʧʨʝʩʫʚʘʥʥʷ; 

ʜʚʦʨʘʟʦʚʝ ʧʨʝʩʫʚʘʥʥʷ; ʬʦʨʧʨʝʩ-ʝʢʩʧʝʣʝʨʥʠʡ ʧʨʝʩ. 

ʋ ʧʝʨʰʽʡ ʩʭʝʤʽ ʚʠʢʦʨʠʩʪʘʶʪʴ ʤʝʪʦʜ ɸ.ɯ. ʉʢʠʧʠʥʘ (1935) - ʚʠʪʷʛ ʦʣʽʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʤ'ʷʪʢʠ [7, 8]. 

ʇʦʟʠʪʠʚʥʠʤʠ ʷʢʦʩʪʷʤʠ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʡʦʛʦ ʧʨʦʩʪʦʪʘ ʡ ʥʝʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ, 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʪʠ 60-70 % ʦʣʽʾ (ʚʽʜ ʾʾ ʧʦʯʘʪʢʦʚʦʛʦ ʚʤʽʩʪʫ) ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢ̔ʣʴʢʽʩʪʶ ʩʫʧʫʪʥʽʭ ʨʝʯʦʚʠʥ - ʬʦʩʬʘʪʠʜʽʚ, ʢʘʨʦʪʽʥʦʾʜʽʚ, ʪʦʱʦ. 

ʇʨʦʪʝ, ʬʦʨʯʘʥʥʽ ʦʣʽʾ ʤʝʥʰ ʩʪʽʡʢʽ ʜʦ ʦʢʠʩʣʶʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʬʦʨʧʨʝʩʦʚʦʶ ʽ ʝʢʩʧʝʣʝʨʥʦʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʘʣʠʤ ʫʤʽʩʪʦʤ ʫ ʥʠʭ 

ʥʘʪʫʨʘʣʴʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ.  

ɯʩʪʦʪʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʥʝʜʦʣʽʢʦʤ ʩʧʦʩʦʙʫ ʟʥʝʞʠʨʝʥʥʷ ʤʝʪʦʜʦʤ 

ʚʠʩʦʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʻ ʪʘʢʦʞ ʦʜʝʨʞʘʥʥʷ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʪʷʛʫ ʦʣʽʾ 

ʚʦʣʦʛʦʛʦ ʥʘʧʽʚʟʥʝʞʠʨʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 27-30 % ʦʣʽʡʥʦʩʪʽ. ʆʩʪʘʪʦʯʥʠʡ ʚʠʪʷʛ 

ʦʣʽʾ ʟ ʪʘʢʦʾ ʤʘʩʠ ʤʘʻ ʧʦʪʨʝʙʫ ʚ ʾʾ ʪʨʠʚʘʣʽʡ ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʙʽʣʢʦʚʦ-ʣʽʧʽʜʥʠʭ ʟ'ʻʜʥʘʥʴ. ɼʦ ʪʦʛʦ ʞ 

ʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʢʦʞʥʽ 10Áʉ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʦʢʠʩʣʶʚʘʥʥʷ ʣʽʧʽʜʽʚ ʚ 2-3 

ʨʘʟʠ [8]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʜʽʾ 

ʦʩʥʦʚʥʦʛʦ ʘʧʘʨʘʪʘ - ʬʦʨʯʘʥʘ. ʋ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʤʝʪʦʜʫ ʙʫʣʠ ʩʪʚʦʨʝʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʽʚ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʚʠʥʪʦʚʽ ʩʠʩʪʝʤʠ 

ʩʣʘʙʢʦʛʦ ʚʽʜʞʠʤʘʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ [9]. 

ʆʜʥʦʢʨʘʪʥʝ ʧʨʝʩʫʚʘʥʥʷ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʝ ʜʦʟʚʦʣʷʻ 

ʦʜʝʨʞʘʪʠ ʚʝʣʠʢʦʛʦ ʚʠʭʦʜʫ ʦʣʽʾ ʡ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʩʚʽʜʦʤ ʢʦʨʧʦʨʘʮʽʾ Ăʍʦʨʪʠʮʷ", ʷʢʘ ʩʧʨʦʙʫʚʘʣʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʤʽʥʽ-ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮʽ ʨʠʮʠʥʠ ʥʽʤʝʮʴʢʦʾ 

ʬʽʨʤʠ Ăɸʛʨʦ - ʌʝʙʝʨ".  

ʊʝʭʥʦʣʦʛʽʷ ʡ ʦʩʥʦʚʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʙʫʣʦ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʝ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʧʨʠʜʙʘʥʦʾ ʟʘ ʢʦʨʜʦʥʦʤ ʪʝʭʥʦʣʦʛʽʾ ʡ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʘʢʽ: 
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1. ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʦʙʨʫʰʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʚʽʜʜʽʣʝʥʥʷ ʚʽʜ ʧʣʦʜʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʦʣʽʾ ʧʝʨʝʜʙʘʯʝʥʦʶ ɻʆʉʊ 6757-73 

ʜʣʷ ʪʝʭʥʽʯʥʦʾ ʦʣʽʾ. 

2. ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʦʜʥʦʧʘʨʥʦʤʫ ʚʘʣʴʮʴʦʚʦʤʫ ʚʝʨʩʪʘʪʽ ʽʟ 

ʛʣʘʜʢʠʤʠ ʚʘʣʴʮʷʤʠ ʥʝʜʦʦʧʨʘʮʴʦʚʘʥʦ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʥʝ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ 

ʤ'ʷʪʢʫ ʜʦ ʤʽʩʮʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ʘʣʝ ʡ ʚʠʚʘʥʪʘʞʠʪʠ ʟ ʧʦʜʨʽʙʥʶʶʯʠʭ 

ʚʘʣɹʮʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʘʣʴʮʴʦʚʠʡ ʚʝʨʩʪʘʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʘʣʝʢʦ ʚʽʜ ʞʘʨʦʚʥʽ ʡ 

ʦʜʝʨʞʫʚʘʥʝ ʤʽʩʠʚʦ ʧʦʚʠʥʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʜʦ ʤʽʩʮʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ 

ʩʠʩʪʝʤʦʶ ʰʥʝʢʽʚ. 

3. ɹʘʛʘʪʦʯʘʥʥʘ ʞʘʨʦʚʥʷ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʧʦ ʧʣʦʱʽ ʦʙʽʛʨʽʚʫ ʛʣʫʭʦʶ 

ʧʘʨʦʶ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʧʝʨʝʨʦʙʢʫ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʡ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʩʫʰʽʥʥʷ 

ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ ʚʭʽʜʥʦʶ ʚʦʣʦʛʽʩʪʶ 12-13 %. 

4. ʇʝʨʝʜʙʘʯʝʥʝ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʝ ʧʨʝʩʫʚʘʥʥʷ ʟʥʠʞʫʻ ʚʠʭʽʜ ʦʣʽʾ ʥʝ ʤʝʥʰ, 

ʥʽʞ ʥʘ 8,3 %. 

5. ɺʽʜʩʫʪʥʽʩʪʴ ʜʝʪʦʢʩʠʢʘʮʽʾ ʨʠʮʠʥʦʚʦʾ ʤʘʢʫʭʠ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʥʝ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚʠʩʦʢʦʙʽʣʢʦʚʫ ʨʠʮʠʥʦʚʫ ʤʘʢʫʭʫ ʥʘ ʢʦʨʤ, ʘʣʝ ʡ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʫ 

ʾʾ ʫʪʠʣʽʟʘʮʽʾ. 

ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʨʘʥʽʰʝ ʦʧʝʨʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʚʽʜʜʽʣʝʥʥʷʤ ʣʫʰʧʠʥʥʷ ʡ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʣʫʰʧʠʥʥʷ ʨʠʩ. 5.3. 

 

 

ʈʠʩ. 5.3. ʆʧʝʨʘʮʽʡʥʽ ʩʭʝʤʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʧʨʝʩʫʚʘʥʥʷʤ 
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ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʤʘʣʦʪʦʥʥʘʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʨʦʙʢʠ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʚʠʚʯʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʽʤʽʯʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʤʘʢʫʭʠ ʨʠʮʠʥʠ ʽ ʡʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʨʦʛʘʪʽʡ ʭʫʜʦʙʽ, ʩʚʠʥʷʭ ʽ ʢʫʨʯʘʪʘʭ ʜʦʟʚʦʣʷʶʪʴ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʫʜʦʩʢʦʥʘʣʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʥʘ ʤʽʥʽ-ʟʘʚʦʜʘʭ. 

ʆʧʝʨʘʮʽʡʥʘ ʩʭʝʤʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5.4. 

 

 

 

ʈʠʩ. 5.4. ʆʧʝʨʘʮʽʡʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʜʚʦʨʘʟʦʚʠʤ ʧʨʝʩʫʚʘʥʥʷʤ 

 

ʇʨʠʚʝʜʝʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʤʘʻ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

- ̔ ʥʘʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ; 

- ʜʚʦʩʪʫʧʽʥʯʘʩʪʝ ʚʽʜʞʠʤʘʥʥʷ ʥʘ ʬʦʨʧʨʝʩʽ ʡ ʝʢʩʧʝʣʝʨʥʦʤʫ ʧʨʝʩʽ ʽʟ ʚʦʣʦʛʦ- 

ʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ ʧʘʨʦʚʠʭ ʞʘʨʦʚʥʷʭ ʙʝʟ ʧʦʜʘʣʴʰʦʾ ʝʢʩʪʨʘʢʮʽʾ; 
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- ʟʥʠʞʝʥʥʷ ʚʽʜʩʪʦʶ ʧʦ ʤʘʩʽ ʧʨʠ ʟʥʽʤʘʥʥʽ ʦʣʽʾ ʧʨʝʩʫʚʘʥʥʷʤ ʰʣʷʭʦʤ 

ʧʽʜʙʦʨʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʡ ʧʨʝʩʫʚʘʥʥʷ; 

- ʧʦʩʣʽʜʦʚʥʘ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʘ ʜʝʪʦʢʩʠʢʘʮʽʷ ʨʠʮʠʥʫ, ʨʠʮʠʥʠʥʫ ʚ ʪʦʩʪʝʨʽ, 

ʭ̔ʤʽʯʥʘ ʜʝʪʦʢʩʠʢʘʮʽʷ ʘʣʝʨʛʝʥʫ ʉɺ-1ɸ ʚ ʙʫʥʢʝʨʘʭ-ʽʥʘʢʪʠʚʘʪʦʨʘʭ; 

- ʩʧʘʣʶʚʘʥʥʷ ʣʫʰʧʠʥʥʷ ʪʘ ʯʘʩʪʢʦʚʦ ʤʘʢʫʭʠ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ-ʫʪʠʣʽʟʘʪʦʨʽ,  

ʟʘʙʝʟʧʝʯʫʻ ʧʘʨʦʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʨʦʙʦʪʫ ʰʥʝʢʘ- ʽʥʘʢʪʠʚʘʪʦʨʘ ʡ ʙʘʛʘʪʦʯʘʥʥʠʭ 

ʞʘʨʦʚʝʥʴ; 

- ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʧʽʚʟʘʤʢʥʫʪʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʮʠʢʣʫ ʚ ʰʝʣʴʤʘʰʠʥʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʘʰʽ ʟʘʚʦʜʠ (ʫ ʤʽʩʪʘʭ ʋʤʘʥʴ, ʉʤʽʣʘ, ɺʝʨʭʥʴʦʜʥʽʧʨʦʚʩʴʢ ʽ ʽʥ.) ʚʠʧʫʩʢʘʶʪʴ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʟ ʜʦʙʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 8- 

10 ʪ. ʆʜʥʘʢ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ ʡ ʚʽʜʧʦʚʽʜʥʦ 

ʪʝʭʥʦʣʦʛʽʷ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ.  

ʊʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʽʥʽ-ʟʘʚʦʜʽʚ ʧʦ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʟʘʚʦʜʘʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʘ ʱʦ 

ʧʝʨʝʡʥʷʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʪʦʙʪʦ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʦʣʽʾ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʮʽʣʝʡ, ʪʝʭʥʦʣʦʛʽʷ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʣʫʰʧʠʥʥʷ ʤʘʻ ʧʨʘʚʦ ʥʘ ʽʩʥʫʚʘʥʥʷ. ʆʜʥʘʢ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʧʦʪʨʝʙ 

ʤʝʜʠʮʠʥʠ ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ ʦʙʦʣʦʥʢʠ ʚʽʜ ʷʜʨʘ. 

 

5.2. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʘʜʘʧʪʦʚʘʥʦʾ 

ʜʦ ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

 

ʅʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʽʩʪʷʪʴ 52-57% ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʧʦ ʩʫʪʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʻ 

ʙʦʯʦʥʢʦʤ ʥʘʧʦʚʥʝʥʠʤ ʤʘʩʣʦʤ, ʷʢʝ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ 

ʨʦʩʣʠʥʥʠʭ ʤʘʩʝʣ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 85-90%. 
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ʆʣʽʷ ʨʠʮʠʥʠ ʚʦʣʦʜʽʻ ʫʥʽʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʚ'ʷʟʢʘ, ʩʣʘʙʦ 

ʨʦʟʯʠʥʷ̒ ʪʴʩʷ ʚ ʙʝʥʟʠʥʽ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ, ʷʢʘ ʥʝ ʟʘʩʪʠʛʘʻ ʧʨʠ 

ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʧʝʨʝʚʝʨʰʝʥʠʤ ʟʘ ʷʢʽʩʪʶ 

ʤʘʩʪʠʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤʦʪʦʨʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ.  

ʇʨʠ ʛʣʠʙʦʢʽʡ ʧʝʨʝʨʦʙʮʽ ʦʜʝʨʞʫʶʪʴ ʪʝʭʥʽʯʥʫ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʡ 

ʚʠʩʦʢʦʙʽʣʢʦʚʠʡ ʢʦʨʤ ʜʣʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʩʚʠʥʝʡ ʽ ʧʪʘʭʽʚ. ʈʠʮʠʥʦʚʘ 

ʦʣʽʷ, ʷʢ ʫʞʝ ʚʽʜʤʽʯʘʣʦʩʴ ʚʤʽʱʫʻ ʙʣʠʟʴʢʦ 90 % ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʟʘʚʜʷʢʠ 

ʯʦʤʫ ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʽ ʻ ʥʝʟʘʤʽʥʥʦʶ ʚ ʙʘʛʘʪʴʦʭ 

ʦʙʣʘʩʪʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʙʝʟʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ, ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʞʣʠʚʠʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʅʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʤʽʥ-̔

ʟʘʚʦʜʫ ʧʦ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘ ʪʝʭʥʽʯʥʫ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʽ ʢʦʨʤʦʚʠʡ 

ʞʤʠʭ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 15 ʪ/ʜʦʙʫ ʧʦ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ. 

ɺʠʚʯʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʡ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʽʤʽʯʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʤʘʢʫʭʠ ʨʠʮʠʥʠ ʽ ʾʾ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʨʦʛʘʪʽʡ ʭʫʜʦʙʽ (ɺʈʍ), ʩʚʠʥʷʭ ʽ ʢʫʨʯʘʪʘʭ ʜʦʟʚʦʣʠʣʠ 

ʨʦʟʨʦʙʠʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʥʘ ʤʽʥʽ ʟʘʚʦʜʘʭ.  

ʆʧʝʨʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʜʚʦʨʘʟʦʚʠʤ 

ʧʨʝʩʫʚʘʥʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.5.5.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ 

ʽʩʥʫʁ ʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ:  

- ʧʨʠʡʤʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʡ ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ʧʦ ʚʦʣʦʛʦʩʪʽ ʧʝʨʝʜ ʦʙʨʫʰʝʥʥʷʤ 

- ʧʦʣʽʧʰʝʥʥʷ ʚʽʜʜʽʣʝʥʥʷ ʥʘʩʽʥʥʦʾ ʡ ʧʣʦʜʦʚʦʾ ʦʙʦʣʦʥʢʠ (ʣʫʰʧʠʥʥʷ) ʥʘ 

ʰʝʣʴ- ʤʘʰʠʥʽ; 

- ʽʥʘʢʪʠʚʘʮʽʷ ʬʝʨʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ; 

- ʜʚʦʩʪʫʧʽʥʯʘʩʪʠʡ    ʚʽʜʞʠʤ    ʥʘ    ʬʦʨʧʨʝʩʩʽ    ʡ    ʝʢʩʧʝʣʣʝʨʥʦʤʫ    ʧʨʝʩʽ   ʟ  
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ʚʦʣʦʛʦʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ ʚ ʙʘʛʘʪʦʯʘʥʥʠʭ ʧʘʨʦʚʠʭ ʞʘʨʦʚʥʷʭ ʙʝʟ ʧʦʜʘʣʴʰʦʾ 

ʝʢʩʪʨʘʢʮʽʾ; 

 

 

 

ʈʠʩ. 5.5. ʆʧʝʨʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʜʚʦʨʘʟʦʚʠʤ ʧʨʝʩʫʚʘʥʥʷʤ 

 

- ʟʥʠʞʝʥʥʷ ʚʽʜʩʪʦʶ ʧʦ ʤʘʩʽ ʧʨʠ ʟʥʽʤʘʥʥʽ ʦʣʽʾ ʧʨʝʩʫʚʘʥʥʷʤ ʰʣʷʭʦʤ ʜʦʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʞʘʨʽʥʥʷ ʡ ʧʨʝʩʫʚʘʥʥʷ; 

- ʧʝʨʚʠʥʥʝ ʦʯʠʱʝʥʥʷ ʦʣʽʾ ʟ ʛʘʨʷʯʦʶ ʬʽʣʴʪʨʘʮʽʻʶ ʪʘ ʝʣʢʪʨʦʬʣʦʪʘʮʽʻʶ; 

- ʧʦʩʣʽʜʦʚʥʦ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʘ ʜʝʪʦʢʩʠʢʘʮʽʷ ʨʠʮʠʥʫ, ʨʠʮʠʥʠʥʘ ʚ ʪʦʩʪʝʨʽ, 

ʭʽʤʽʯʥʘ ʜʝʪʦʢʩʠʢʘʮʽʷ ʘʣʝʨʛʝʥʫ ʉɺ-1ɸ ʚ ʙʫʥʢʝʨʘʭ-ʽʥʘʢʪʠʚʘʪʦʨʘʭ; 

- ʩʧʘʣʶʚʘʥʥʷ ʣʫʰʧʠʥʥʷ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ-ʫʪʠʣʽʟʘʪʦʨʽ, ʱʦ ʧʨʘʮʶʻ ʥʘ 

ʣʫʰʧʠʥʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʘʨʦʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʨʦʙʦʪʫ ʰʥʝʢʘ-ʽʥʘʢʪʠʚʘʪʦʨʘ ʡ 

ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ; 

- ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʧʽʚʟʘʤʢʥʝʥʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʮʠʢʣʫ ʚ ʰʝʣʴʤʘʰʠʥʽ, ʜʚʦʭ-ʪʨʴʦʭ ʩʭʽʜʯʘʩʪʦʛʦ 

ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ; 



242 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʘʥʽʰʝ ʧʝʨʝʨʦʙʢʘ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʩʭʝʤʦʶ ʧʦʧʝʨʝʜʥʻ 

ʧʨʝʩʫʚʘʥʥʷ - ʝʢʩʪʨʘʢʮʽʷ ʟ ʚʽʜʜʽʣʝʥʥʷʤ ʣʫʰʧʠʥʥʷ ʥʘ ʰʝʣʫʰʠʣʴʥʽʡ ʤʘʰʠʥʽ ʽ 

ʟʥʝh ʢʦʜʞʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʤʘʢʫʭʠ [227]. 

 ʇʦʧʝʨʝʜʥʽʡ ʚʽʜʙʽʨ ʦʣʽʾ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚ ʘʧʘʨʘʪʘʭ ʉʢʽʧʽʥʘ ʽ ʧʦʜʘʣʴʰʝ 

ʚʽʜʞʠʤʘʥʥʷ ʥʘ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʘʭ. ɿʥʝʰʢʦʜʞʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʤʘʢʫʭʠ 

ʚʠʢʦʥʫʚʘʣʦʩʷ ʚ ʧôʷʪʠʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʧʘʨʶʚʘʥʥʷ ʛʦʩʪʨʦʶ 

ʥʘʩʠʯʝʥʦʶ ʧʘʨʦʶ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʚʝʜʝʥʥʷʤ ʛʘʨʷʯʦʾ ʚʦʜʠ ʜʦ ʚʦʣʦʛʦʩʪʽ 15-18% 

ʽ ʪʝʤʧʝʨʘʪʫʨʠ 105-110Áʉ ʚ ʚʝʨʭʥʴʦʤʫ ʯʘʥʽ. ʄʦʞʥʘ ʟʤʝʥʰʠʪʠ ʯʘʩ ʩʫʰʽʥʥʷ, 

ʷʢʱʦ ʧʨʦʧʘʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʛʣʫʭʠʤ ʧʘʨʦʤ ʟ ʜʦʚʝʜʝʥʥʷʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

130-135Áʉ ʽ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʜʦ 7,0-10,0%. ɿʥʝʰʢʦʜʞʝʥʘ ʤʘʢʫʭʘ, ʷʢʘ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʢʦʨʤʦʚʠʭ ʮʽʣʝʡ, ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʝʛʘʪʠʚʥʫ ʨʝʘʢʮʽʶ 

(ʘʛʣʶʪʠʥʘʮʽʾ ʝʨʠʪʨʦʮʠʪʽʚ) ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʨʠʮʠʥʫ. ɺʤʽʩʪ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʞʘʭ 

20-40 ʤʛ / ʢʛ ʽ ʣʫʰʧʠʥʥʷ ʥʝ ʙʽʣʴʰʝ 11,0%. 

ʋ 1968 ʨʦʮʽ ʚʚʦʜʠʪʴʩʷ ʪʠʤʯʘʩʦʚʘ ʽʥʩʪʨʫʢʮʽʷ ʧʦ ʧʝʨʝʨʦʙʮʽ 

ʥʝʦʙʨʫʰʝʥʥʦʛʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟʘ ʩʭʝʤʦʶ ʬʦʨʤʧʨʝʩʫʚʘʥʥʷ - ʝʢʩʪʨʘʢʮʽʷ 

[240]. ʇʦʧʝʨʝʜʥʻ ʟʥʽʤʘʥʥʷ ʦʣʽʾ ʚ ʘʧʘʨʘʪʽ ʉʢʽʧʽʥʘ ʙʫʣʦ ʟʥʷʪʦ ʟ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʜ̔ʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʦʙʨʫʰʝʥʥʷ 

ʥʘʩʽʥʥʷ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʰʝʣʫʰʠʣʴʥʦʾ ʤʘʰʠʥʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ 

ʥʘʩʽʥʥʷ ʜʦ ʦʙʨʫʰʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʣʦ, ʧʽʜʚʠʱʝʥʫ ʦʣʽʡʥʽʩʪʴ ʚʽʜʦʢʨʝʤʣʝʥʦʛʦ 

ʣʫʰʧʠʥʥʷ ʽ ʚʽʜʧʦʚ̔ʜʥʫ ʚʪʨʘʪʫ ʦʣʽʾ [224, 225]. 

ʈʠʮʠʥ ʽʥʘʢʪʠʚʫʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷʤ ʧʘʨʠ ʽ ʚʚʝʜʝʥʥʷʤ ʚʦʣʦʛʠ. ʆʜʥʘʢ, 

ʘʣʝʨʛʝʥ ʨʠʮʠʥʠ ʥʝ ʨʫʡʥʫʻʪʴʩʷ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʩʧʦʩʦʙʽ ʜʝʪʦʢʩʠʢʘʮʽʾ, ʽ ʣʶʜʠ, 

ʷʢʽ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʨʠʮʠʥʦʚʠʤ ʰʨʦʪʦʤ ʘʙʦ ʤʘʢʫʭʦʶ ʤʦʞʫʪʴ ʧʨʠʜʙʘʪʠ 

ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʴʦʛʦ ʽ ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ [226]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʜʝʪʦʢʩʠʢʘʮʽʾ ʘʣʝʨʛʝʥʫ ʨʠʮʠʥʠ ʧʨʦʚʦʜʠʪʴʩʷ ʭʽʤʽʯʥʠʤʠ 

ʨʝʘʛʝʥʪʘʤʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʘ ʮʽʣʘ ʤʝʨʝʞʘ ʤʘʣʦʪʦʥʥʘʞʥʠʭ ʮʝʭʽʚ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. ʋʩʪʘʪʢʫʚʘʥʥʷ ʮʠʭ ʮʝʭʽʚ ʤʘʻ ʨʷʜ ʽʩʪʦʪʥʠʭ 

ʥʝʜʦʣʽʢʽʚ.  



243 

ʅʘʡʙʽʣʴʰʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ 

ʚ ʚʦʛʥʝʥʥʠʭ ʞʘʨʦʚʥʷʭ ʧʨʠ ʢʦʥʪʘʢʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 400-700Áʉ, ʟ ʚʝʣʠʢʦʶ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ, ʚʽʜʩʫʪʥʽʩʪʶ 

ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʷʪʠ ʪʝʧʣʦʚʠʤʠ ʨʝʞʠʤʘʤʠ ʽ ʥʝʤʦʞʣʠʚʽʩʪʶ ʽʥʘʢʪʠʚʘʮʽʾ 

ʬʝʨʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ ʟʨʫʡʥʦʚʘʥʦʛʦ ʥʘʩʽʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ ʉʐɸ, ɸʥʛʣʽʾ [226] ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 115-135Áʉ ʚ ʨʦʩʣʠʥʥʠʭ ʦʣʽʷʭ ʽʥʪʝʥʩʠʚʥʦ 

ʧʨʦʪʢ̔ʘʶʪʴ ʦʢʠʩʣʶʚʘʣʴʥʽ ʽ ʛʽʜʨʦʣʽʟʥʽ ʧʨʦʮʝʩʠ. ʆʢʠʩʣʝʥʥʷ ʦʣʽʡ, ʱʦ ʧʦʯʘʣʠʩʷ ʚ 

ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ, ʪʨʠʚʘʻ ʚ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ, 

ʥʘʩʠʯʫʶʯʠ ʡʦʛʦ ʢʘʥʮʝʨʦʛʝʥʘʤʠ, ʤʫʪʘʛʝʥʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʦʢʠʩʣʝʥʥʷ. 

ɾʦʨʩʪʢʽ ʨʝʞʠʤʠ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʧʝʨʝʪʨʘʚʥʽʩʪʴ 

ʽ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʙʽʣʢʽʚ, ʚʠʢʣʠʢʘʶʯʠ ʛʽʜʨʦʣʽʟ ʥʝʟʘʤʽʥʥʠʭ ʜʝʬʽʮʠʪʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʧʝʨʰ ʟʘ ʚʩʝ ʣʽʟʠʥʫ [228]. ʈʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʤʘʢʫʭʠ, ʷʢ 

ʚʠʩʦʢʦʙʽʣʢʦʚʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. 

ɺ ʦʩʥʦʚʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ ʧʦʢʣʘʜʝʥʦ ʚʚʝʜʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʾ, ʱʦ 

ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʩ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʦʯʠʱʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʦʣʽʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʫ ʩʧʦʩʦʙʽ  ʦʪʨʠʤʘʥʥʷ 

ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʩʝʧʘʨʘʮʽʾ ʽ ʢʦʥʜʠʮʽʶʚʘʥʥʽ 

ʥʘʩʽʥʥʷ, ʡʦʛʦ ʦʙʨʫʰʝʥʥʽ ʽ ʽʥʘʢʪʠʚʘʮʽʾ ʚ ʰʥʝʢʫ-ʽʥʘʢʪʠʚʘʪʦʨʽ, ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ 

ʦʙʨʦʙʮʽ ʧʝʨʝʜ ʬʦʨʧʨʝʩʫʚʘʥʥʷʤ ʽ ʝʢʩʧʝʣʝʨʥʠʤ ʧʨʝʩʫʚʘʥʥʷʤ, ʟʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ, 

ʜʦʜʘʪʢʦʚʦ ʦʯʠʱʫʶʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ ʢʘʣʽʙʨʫʶʪʴ ʥʘʩʽʥʥʷ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʧʝʨʝʜ ʦʙʨʫʰʝʥʥʷʤ ʫ ʪʨʠʩʠʪʦʚʦʤʫ ʩʝʧʘʨʘʪʦʨʽ, ʧʦʪʽʤ 

ʘʝʨʦʩʝʧʘʨʫʶʪʴ ʨʫʰʘʥʢʫ, ʦʩʚʽʪʣʶʶʪʴ ʽ ʬʽʣʴʪʨʫʶʪʴ ʦʣʽʶ ʫ ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨʽ. 

ɺʚʝʜʝʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʦʧʪʠʤʽʟʫʻ ʩʘʤ 

ʧʨʦʮʝʩ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʥʠʞʫʻ ʚʪʨʘʪʠ ʦʣʽʾ ʽ 

ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʦʣʽʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʷ ʧʦʷʩʥʶʻʪʴʩʷ 

ʢʨʝʩʣʝʥʥʷʤ, ʜʝ ʟʦʙʨʘʞʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ, ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ 

ʩʧʦʩʦʙʫ ʨʠʩ. 5.6. 
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ʈʠʩ. 5.6. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘ 

ʤʘʣʦʪʦʥʥʘʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ: ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ 1, ʝʣʝʚʘʪʦʨ 2, ʙʫʥʢʝʨ 

ʰʝʣʴʤʘʰʠʥʠ 3, ʦʜʥʦʧʘʨʥʽ ʚʘʣʴʮʽ 4,8,15,21, ʧʦʚʽʪʨʷʥʠʡ ʩʝʧʘʨʘʪʦʨ 5, ʢʦʣʠʚʘʣʴʥʝ 

ʜʥʠʱʝ 6, ʧʥʝʚʤʦʩʝʧʘʨʫʶʯʠʡ ʢʘʥʘʣ 7, ʦʩʘʜʦʚʫ ʢʘʤʝʨʫ 9, ʚʘʢʫʫʤʥʠʡ ʟʘʪʚʦʨ 10, 

ʰʥʝʢ-ʽʥʘʢʪʠʚʘʪʦʨ 11, ʙʘʛʘʪʦʯʘʥʥʘ ʞʘʨʦʚʥʷ 12, ʬʦʨʧʨʝʩ 13, ʣʦʤʘʣʴʥʠʡ ʰʥʝʢ 

14,20, ʥʦʨʽʶ 16,22, ʧôʷʪʠʚʘʣʢʦʚʠʡ ʩʪʘʥʦʢ 17,23, ʝʢʩʧʝʣʝʨʥʠʡ ʧʨʝʩ 19, 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʢʦʣʦʥʢʘ 24, ʟʜʚʦʻʥʠʡ ʛʫʱʝʫʣʦʚʣʶʚʘʯ 25,30, ʥʘʩʦʩ 26,31, 

ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨ 27, 32, ʪʨʫʙʯʘʪʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 28,33, ʙʘʢ 29,34, 

ʨʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥ 35,40, ʚʽʜʮʝʥʪʨʦʚʠʡ ʚʝʥʪʠʣʷʪʦʨ 36,39,43, ʨʫʢʘʚʥʠʡ ʬʽʣʴʪʨ 

ʧʦʚʽʪʨʷ 37, ʮʠʢʣʦʥ 38, ʪʝʧʣʦʦʙʤʽʥʥʠʢ 41, ʘʜʩʦʨʙʝʨ 42, ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʙʫʥʢʝʨ 44. 

 

ɺʽʜʢʘʣʽʙʨʦʚʘʥʝ ʪʘ ʦʯʠʱʝʥʝ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʥʘ ʪʨʠʩʠʪʦʚʦʤʫ 

ʩʝʧʘʨʘʪʦʨʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʟ ʧʨʠʡʤʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ 1, ʝʣʝʚʘʪʦʨʦʤ 2 ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʢʦʚh ʘʤʠ ʧʦʜʘʻʪʴʩʷ ʚ ʙʫʥʢʝʨ ʰʝʣʴʤʘʰʠʥʠ 3. 

ʅʘʩʽʥʥʷ ʟ ʙʫʥʢʝʨʘ ʯʝʨʝʟ ʞʠʚʠʣʴʥʠʡ ʚʘʣʠʢ ʥʘʜʭʦʜʷʪʴ ʚ ʦʜʥʦʧʘʨʥʽ ʚʘʣʴʮʽ 4 ʜʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʡʦʛʦ ʦʙʨʫʰʝʥʥʷ. ʑʦʙ ʟʙʝʨʝʛʪʠ ʮʣ̔ʴʥʽʩʪʴ ʷʜʨʘ ʥʘʩʽʥʥʷ, ʧʨʦʤʽʞʦʢ ʤʽʞ 

ʚʘʣʢʘʤʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 0,5 - 1,2 ʤʤ ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. 

ʆʪʨʠʤʘʥʘ ʨʫʰʘʥʢʘ ʥʘʜʭʦʜʠʪʴ ʚ ʧʦʚʽʪʨʷʥʠʡ ʩʝʧʘʨʘʪʦʨ 5. ʗʜʨʦ ʽ ʚʝʣʠʢʘ ʦʙʦʣʦʥʢʘ 
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ʨʫʭʘʻʪʴʩʷ ʩʭʦʜʦʤ ʟ ʩʝʧʘʨʘʪʦʨʘ  ʽ ʧʦʪʨʘʧʣʷʻ ʚ ʧʥʝʚʤʦʩʝʧʘʨʫʶʯʠʡ  ʢʘʥʘʣ 7. ʗʜʨʦ, ʷʢ 

ʙʽʣʴʰ ʚʘʞʢʘ ʬʨʘʢʮʽʷ, ʧʘʜʘʻ ʚʥʠʟ ʥʘ ʦʜʥʦʧʘʨʥʽ ʚʘʣʴʮʽ 8. ʗʜʨʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʚʠʩʦʢʦʾ ʦʣʽʡʥʦʩʪʽ ʧʨʠ ʨʝʪʝʣʴʥʦʤʫ ʧʦʜʨʽʙʥʝʥʥʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʤʘʟʝʧʦʜʽʙʥʫ ʨʝʯʦʚʠʥʫ, ʤʘʡʞʝ ʥʝʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʠʡ ʧʨʦʜʫʢʪ, ʚ ʷʢʦʤʫ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʚʦʣʦʛʠ ʥʘ ʥʘʩʪʫʧʥʽʡ ʦʧʝʨʘʮʽʾ (ʚʦʣʦʛʦʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ) ʧʨʘʢʪʠʯʥʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻʪʴʩʷ. ʊʦʤʫ ʷʜʨʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʽʜʜʘʶʪʴ ʛʨʫʙʦʤʫ ʧʦʜʨʽʙʥʝʥʥʶ ʥʘ 

ʦʜʥʦʧʘʨʥʠʭ ʧʣʶʱʠʣʴʥʠʭ ʚʘʣʴʮʷʭ 8. ʇʨʦʤʽʞʦʢ ʤʽʞ ʚʘʣʮɹʷʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ 1,0-

2,0 ʤʤ ʤʝʥʰʝ ʥʽʞ ʪʦʚʱʠʥʘ ʩʝʨʝʜʥʴʦʾ ʬʨʘʢʮʽʾ ʷʜʨʘ. ɺʽʜʦʢʨʝʤʣʝʥʝ ʣʫʰʧʠʥʥʷ 

ʧʽʜʭʦʧʣʶʻʪʴʩʷ ʩʪʨʫʤʝʥʝʤ ʧʦʚʽʪʨʷ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 36  ʽ ʥʝʩʝʪʴʩʷ ʚ 

ʚʽʜʮʝʥʪʨʦʚʫ ʦʩʘʜʦʯʥʫ ʢʘʤʝʨʫ 9 ʰʝʣʴʤʘʰʠʥʠ 3, ʜʝ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙô̒ ʤʫ ʦʩʽʜʘʻ ʽ ʚʠʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʚʘʢʫʫʤ-ʟʘʪʚʦʨ 10 ʟʘ ʤʝʞʽ ʰʝʣʴʤʘʰʠʥʠ 

3. ʃʫʟʞʠʩʪʽʩʪʴ ʷʜʨʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 8,0 - 10,0%, ʚʠʥʦʩ ʷʜʨʘ ʚ ʦʙʦʣʦʥʢʫ 

0,3 - 0,4%, ʦʣʽʡʥʽʩʪʴ ʣʫʰʧʠʥʥʷ, ʱʦ ʚʽʜʭʦʜʠʪʴ ʥʝ ʙʽʣʴʰʝ 1,5 - 1,8%. 

ʃʫʰʧʠʥʥʷ ʟ ʦʩʘʜʦʯʥʦʾ ʢʘʤʝʨʠ 9 ʽ ʧʨʦʭʽʜ ʟ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʝʰʝʪʘ ʰʝʣʴʤʘʰʠʥʠ 

3 ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʦʤ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ 1 ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʧʘʨʦʶ. ʅʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʫ (ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʦʣʽʡʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ) ʣʽʧʘʟʫ, ʪʦʤʫ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʷʜʨʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʴ ʽʥʘʢʪʠʚʘʮʽʶ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʥʝʢ-ʽʥʘʢʪʠʚʘʪʦʨ 11. ɯʥʘʢʪʠʚʘʮʽʶ ʬʝʨʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʦʾ 

ʤôʷʪʢʠ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ  ʟʚʦʣʦʞʝʥʥʷʤ ʽ ʥʘʛʨʽʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 30 - 40 ʩ 

ʥʘʩʠʯʝʥʦʶ ʛʦʩʪʨʦʶ  ʧʘʨʦʶ  ʜʦ ʚʦʣʦʛʦʩʪʽ 9,0 - 10,0% ʽ ʪʝʤʧʝʨʘʪʫʨʠ 85 - 90Áʉ. ʇʨʠ 

ʮʴʦʤʫ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʧʨʝʩʦʚʘʥʦʾ ʦʣʽʾ  ʟʥʠʞʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 0,6-0,8 ʤʛ ʂʆʅ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʣʽʷʤʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʞʘʨʽʥʥʷ. 

ɿʽ ʰʥʝʢʘ-ʽʥʘʢʪʠʚʘʪʦʨʘ 11 ʤôʷʪʢʘ ʥʘʜʭʦʜʠʪʴ ʚ ʙʘʛʘʪʦʯʘʥʥʫ  ʞʘʨʦʚʥʶ 12. ʋ 

ʚʝʨʭʥʴʦʤʫ ʯʘʥʽ ʞʘʨʦʚʥʽ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ʜʦʚʦʜʷʪʴ ʜʦ 13,0 - 13,5%. ɿʚʦʣʦʞʝʥʫ 

ʤôʷʪʢʫ ʧʽʜʜʘʶʪʴ ʧʦʜʘʣʴʰʽʡ ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ ʚ ʩʘʤʦʧʨʦʧʘʨʫʶʱʠʭʩʷ ʰʘʨʘʭ ʟ 

ʜʦʚʝʜʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʧʨʠ ʚʭʦʜʽ ʚ ʧʨʝʩ ʜʦ 5,0 - 6,0% ʽ ʪʝʤʧʝʨʘʪʫʨʠ 100 - 105Áʉ. 

ʊʨʠʚʘʣʽʩʪʴ ʞʘʨʽʥʥʷ ʤʝʟʛʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʧʦʚʥʝʥʥʽ ʞʘʨʦʚʝʥʴ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ 

45 - 60 ʭʚ. ʊʠʩʢ ʟʘʨʫʙʘh ʝʯʥʦʾ ʧʘʨʠ ʚ ʞʘʨʦʚʥʽ ʧʦʚʠʥʝʥ ʙʫʪʠ 0,4 ʄʇʘ. ɺʽʜʚʝʜʝʥʥʷ 

ʚʦʣʦʛʠ ʟ ʞʘʨʦʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʦʾ ʘʩʧʽʨʘʮʽʾ ʯʝʨʝʟ ʚʠʪʷʞʥʽ 
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ʪʨʫʙʠ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚ ʯʘʥʠ ʞʘʨʦʚʥʽ. ɺʽʜ ʩʪʫʧʝʥʷ 

ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʨʝʞʠʤʽʚ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʽ 

ʧʦʪʝʥʮʽʡʥʠʡ ʚʠʭʽʜ ʦʣʽʾ ʧʽʩʣʷ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ ʚʽʜʞʠʤʘʥʥʷ ʚ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ. 

ʇʦʧʝʨʝʜʥʻ ʚʽʜʞʠʤʘʥʥʷ ʤʝʟʛʠ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʬʦʨʧʨʝʩʽ 13. ɺʝʣʠʯʠʥʘ 

ʟʘʟʦʨʫ ʤʽʞ ʟʝʻʨʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ: ʥʘ I ʩʪʫʧʝʥʽ - 1,5 ʤʤ, ʥʘ II 

- 1,0, ʥʘ III - 0,75 ʽ ʥʘ IV - 0,45 ʤʤ, ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

18 ʦʙ / ʭʚ. ʆʣʽʡʥʽʩʪʴ ʧʝʣʶʩʪʢʘ ʥʘ ʚʠʭʦʜʽ ʟ ʬʦʨʧʨʝʩʫ 17 - 20%, ʚʦʣʦʛʽʩʪʴ 

ʬʦʨʧʨʝʩʦʚʦʾ ʤʘʢʫʭʠ 6 - 6,5%. 

ʇʦʜʨʽʙʥʝʥʥʷ ʬʦʨʧʨʝʩʦʚʦʾ ʤʘʢʫʭʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʚ ʣʦʤʘʣʴʥʦʤʫ 

ʰʥʝʢʫ 14 ʜʣʷ ʤʘʢʫʭʠ, ʦʜʥʦʧʘʨʥʠʭ  ʚʘʣʴʮʘʭ 15 ʽ ʥʘ ʧôʷʪʠʚʘʣʢʦʚʦʤʫ ʚʝʨʩʪʘʪʽ 16. 

ʇʦʜʨʽʙʥʝʥʘ ʬʦʨʧʨʝʩʦʚʘ ʤʘʢʫʭʘ ʟʘ ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʦʨʽʜʥʦʶ  ʟʘ  ʚʤʽʩʪʦʤ ʧʨʦʭʦʜʫ ʯʝʨʝʟ ʦʜʥʦʤʽʣʽʤʝʪʨʦʚʝ ʩʠʪʦ ʥʝ 

ʤʝʥʰʝ 80%. ʇʦʜʘʯʫ ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʨʽʙʥʝʥʦʾ  ʬʦʨʧʨʝʩʦʚʦʾ ʤʘʢʫʭʠ ʟʜʽʡʩʥʶʶʪʴ 

ʥʦʨʽʻʶ 16. ʇôʷʪʠʚʘʣʢʦʚʠʡ ʚʝʨʩʪʘʪ 17 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʜ ʙʘʛʘʪʦʯʘʥʥʦʶ 

ʞʘʨʦʚʥʝʶ 18 ʝʢʩʧʝʣʝʨʥʦʛʦ ʧʨʝʩʘ 19. 

ʇʦʜʨʽʙʥʝʥʘ  ʬʦʨʧʨʝʩʦʚʘ ʤʘʢʫʭʘ ʧʦʜʘʻʪʴʩʷ ʚ ʚʝʨʭʥʽʡ ʯʘʥ ʝʢʩʧʝʣʝʨʥʦʾ 

ʞʘʨʦʚʥʽ 18. ʋ ʚʝʨʭʥʴʦʤʫ ʯʘʥʽ ʞʘʨʦʚʥʽ  ʤʝʟʛʘ ʧʽʜʜʘʻʪʴʩʷ ʧʦʚʪʦʨʥʦʤʫ ʟʚʦʣʦʞʝʥʥʶ 

ʜʦ 7 - 7,5% ʚʦʜʦʶ ʽ ʥʘʩʠʯʝʥʠʤ ʛʦʩʪʨʠʤ ʧʘʨʦʤ. ɿʚʦʣʦʞʝʥʘ ʤôʷʪʢʘ ʧʨʦʭʦʜʠʪʴ 

ʧʦʜʘʣʴʰʫ ʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʚ  ʰʘʨʘʭ, ʱʦ ʩʘʤʦʧʨʦʧʘʨʶʶʪʴʩʷ ʪʦʚʱʠʥʦʶ 250 - 350 

ʤʤ ʟ ʜʦʚʝʜʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʧʨʠ ʚʭʦʜʽ ʚ ʧʨʝʩ ʜʦ 3,7 - 4,2% ʽ ʪʝʤʧʝʨʘʪʫʨʠ 115 - 

120Áʉ.  

ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʫʰʫʚʘʥʥʷ ʤʝʟʛʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʧʦʚʥʝʥʥʽ ʞʘʨʦʚʝʥʴ 

ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 45 - 60 ʭʚ. ʊʠʩʢ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ  ʚ ʞʘʨʦʚʥʽ ʧʦʚʠʥʝʥ ʙʫʪʠ 0,4 

ʄʇʘ. ɺʽʜʚʝʜʝʥʥʷ ʟʘʡʚʦʾ ʚʦʣʦʛʠ ʟ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʯʘʥʽʚ ʨʝʛʫʣʶʶʪʴ ʟʘʩʣʦʥʢʘʤʠ 

ʚʠʪʷʞʥʠʭ ʚʽʢʦʥ ʙʝʟ ʧʨʠʤʫʩʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ʆʩʪʘʪʦʯʥʝ ʚʽʜʞʠʤʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʝʢʩʧʝʣʝʨʥʦʤʫ ʧʨʝʩʽ 19. ɿʘʟʦʨʠ ʤʽʞ 

ʟʝʻʨʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ (ʤʤ): I ʩʝʢʮʽʷ - 0,8 - 1,0; II ʩʝʢʮʽʷ - 0,5 - 0,7; III ʩʝʢʮʽʷ - 

0,25; IV ʩʝʢʮʽʷ - 0,15. ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 4,5 - 5,5 ʦʙ / 

ʭʚ. ʆʣʽʡʥʽʩʪʴ ʤʘʢʫʭʠ ʧʨʠ ʬʘʢʪʠʯʥʽʡ ʚʦʣʦʛʦʩʪʽ, ʥʝ ʚʠʱʝ 6,0%. 
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ʇʦʜʨʽʙʥʝʥʥʷ ʝʢʩʧʝʣʝʨʥʦʾ ʤʘʢʫʭʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʚ ʣʦʤʘʣʴʥʦʤʫ 

ʰʥʝʢʫ 20 ʜʣʷ ʤʘʢʫʭʠ, ʦʜʥʦʧʘʨʥʠʭ ʚʘʣʴʮʘʭ 21 ʽ ʥʘ ʧôʷʪʠʚʘʣʢʦʚʦʤʫ ʚʝʨʩʪʘʪʽ 23, 

ʧʦʜʘʯʘ ʚ ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʦʨʽʻʶ 22. ʇʦʜʨʽʙʥʝʥʘ ʝʢʩʧʝʣʝʨʥʘ ʤʘʢʫʭʘ ʟʘ ʩʪʫʧʝʥʝʤ 

ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʦʨʽʜʥʦʶ ʟʘ ʚʤʽʩʪʦʤ ʧʨʦʭʦʜʫ ʯʝʨʝʟ 

ʦʜʥʦʤʽʣʽʤʝʪʨʦʚʝ ʩʠʪʦ ʥʝ ʤʝʥʰʝ 80%. ʇʦʜʨʽʙʥʝʥʘ  ʝʢʩʧʝʣʝʨʥʘ ʤʘʢʫʭʘ ʜʘʣʽ 

ʥʘʜʭʦʜʠʪʴ ʚ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ ʢʦʣʦʥʢʫ 24 ʽ ʚ ʮʝʭ ʜʝʪʦʢʩʠʢʘʮʽʾ ʨʠʮʠʥʠ, ʨʠʮʠʥʽʥʘ ʽ 

ʘʣʝʨʛʝʥʽʚ. 

ʌʦʨʧʨʝʩʦʚʘ ʦʣʽʷ ʟ ʧʨʝʩʘ 13 ʥʘʜʭʦʜʠʪʴ ʚ ʟʜʚʦʻʥʫ ʛʫʱʝʣʦʚʫʰʢʫ 25, ʟ ʷʢʦʾ 

ʥʘʩʦʩʦʤ 26 ʧʦʜʘʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨ 27 ʽ ʜʘʣʽ ʚ ʪʨʫʙʯʘʩʪʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

28, ʙʘʢ 29 ʩʢʣʘʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  ɽʢʩʧʝʣʝʨʥʘ ʦʣʽʷ ʟ ʧʨʝʩʘ 19 ʥʘʜʭʦʜʠʪʴ ʚ 

ʟʜʚʦʻʥʫ ʛʫʱʝʣʦʚʫʰʢʫ 30, ʟ ʷʢʦʾ ʥʘʩʦʩʦʤ 31 ʧʦʜʘʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨ 32 ʽ 

ʜʘʣʽ ʚ ʪʨʫʙʯʘʩʪʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ 33, ʙʘʢ 34 ʩʢʣʘʜʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɼʣʷ ʫʣʦʚʣʶʚʘʥʥʷ ʧʠʣʫ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʝʨʝʜʙʘʯʝʥʘ ʥʘʧʽʚʟʘʤʢʥʫʪʘ 

ʩʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʰʝʣʴʤʘʰʠʥʽ 4-10. ɼʣʷ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʫ 

ʟʘʩʪʦʩʦʚʫʻʪʩɹʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥʥʠʡ ʘʧʘʨʘʪ ʈʎʈ 35 ʟ ʜʦʜʘʪʢʦʚʦ 

ʚʣʘʰʪʦʚʘʥʠʤ ʨʘʚʣʠʢʦʚʠʤ ʨʦʟʧʦʜʽʣʴʥʠʢʦʤ  ʧʦʪʦʢʫ. ɿʘʧʠʣʝʥʝ  ʧʦʚʽʪʨʷ  

ʘʩʧʽʨʫʻʪʴʩʷ ʟ ʚʽʜʮʝʥʪʨʦʚʦʾ ʦʩʘʜʦʚʦʾ ʢʘʤʝʨʠ  ʰʝʣʴʤʘʰʠʥʠ ʽ ʟʦʥʠ ʚʽʜʩʽʶʚʘʥʥʷ ʽ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʨʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥʥʠʡ ʘʧʘʨʘʪ.  

ʊʫʪ ʚʽʜʜʽʣʷʻʪʴʩʷ ʧʦʥʘʜ  90% ʧʠʣʫ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʧʦʪʦʢʫ ʥʘ ʜʚʽ 

ʯʘʩʪʠʥʠ. ʆʜʠʥ ʧʦʪʽʢ  ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʥʝʚʤʦʩʝʧʘʨʫʶʯʠʡ ʢʘʥʘʣ ʰʝʣʴʤʘʰʠʥʠ, ʘ 

ʽʥʰʠʡ ʧʦʪʽʢ ʧʦʜʘʻʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ 36 ʥʘ ʜʨʫʛʫ ʩʭʦʜʠʥʢʫ 

ʦʯʠʱʝʥʥʷ ï ʨʫʢʘʚʥʠʡ ʬʽʣʴʪʨ 37. 

ɺʽʜʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʨʝʰʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʤʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 39 ʟ ʜʚʦʩʪʫʧʝʥʝʚʦʶ 

ʩʠʩʪʝʤʦʶ ʦʯʠʱʝʥʥʷ  ʧʦʚʽʪʨʷ ʚ ʮʠʢʣʦʥʥʦʤʫ ʘʧʘʨʘʪʽ 38 ʽ ʨʫʢʘʚʥʦʤʫ ʬʽʣʴʪʨʽ 37. 

ɺʽʜʚʝʜʝʥʥʷ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʞʘʨʦʚʝʥʴ 12 ʽ 18 ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ 43 ʽ ʧʨʦʭʦʜʠʪʴ ʜʚʦʩʪʫʧʝʥʝʚʫ ʦʯʠʩʪʢʫ ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʘʨʽʚ ʚ 

ʪʨʫʙʯʘʩʪʦʤʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 41 ʽ ʚ ʘʜʩʦʨʙʝʨʽ 42 ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ. 

 ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ 

ʚʽʜʩʦʪʢʘ ʚʠʭʦʜʫ ʦʣʽʾ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘʩʽʥʥʷ 
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ʨʠʮʠʥʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʝʣʠʢʦʶ ʨʦʟʙʽʞʥʽʩʪʶ ʡʦʛʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʽʜ ʢʦʞʥʫ, ʦʪʨʠʤʘʥʫ ʧʽʩʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʨʦʟʤʽʨʥʫ ʛʨʫʧʫ ʥʘʩʽʥʥʷ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʟʘʟʦʨ ʦʜʥʦʧʘʨʥʠʭ ʚʘʣʴʮʽʚ ʰʝʣʴʤʘʰʠʥʠ ʜʣʷ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʦʙʨʫʰʝʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ ʷʜʨʘ, ʱʦ ʩʫʪʪʻʚʦ 

ʟʘʧʦʙʽʛʘʻ ʚʪʨʘʪʘʤ ʦʣʽʾ ʚ ʨʫʰʘʥʮʽ. ʊʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ  ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʘʝʨʦʩʝʧʘʨʘʮʽʾ ʣʫʰʧʽʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʦʣʽʾ 

ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨʘʤʠ.   

ʂʨʽʤ ʮʴʦʛʦ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʝʩʫʨʩ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʩʪʽ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʨʫʰʘʥʢʠ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ɼʣʷ 

ʫʣʦʚʣʶʚʘʥʥʷ ʧʠʣʫ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʧʝʨʝʜʙʘʯʝʥʘ ʥʘʧʽʚʟʘʤʢʥʫʪʘ ʩʠʩʪʝʤʘ 

ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʰʝʣʴʤʘʰʠʥʽ 4-10. ɼʣʷ ʧʦʜʽʣʫ ʧʦʪʦʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʨʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥʥʠʡ ʘʧʘʨʘʪ ʈʎʈ-35 ʟ ʜʦʜʘʪʢʦʚʦ ʚʣʘʰʪʦʚʘʥʠʤ ʨʘʚʣʠʢʦʚʠʤ 

ʨʦʟʜʽʣʴʥʠʢʦʤ ʧʦʪʦʢʫ. ɿʘʧʠʣʝʥʝ ʧʦʚʽʪʨʷ ʘʩʧʽʨʫʻʪʴʩʷ ʟ ʚʽʜʮʝʥʪʨʦʚʽʡ ʦʩʘʜʦʚʽʡ 

ʢʘʤʝʨʽ ʰʝʣʴʤʘʰʠʥʠ ʽ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʨʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥʥʠʡ ʘʧʘʨʘʪ. ʊʫʪ 

ʚʽʜʜʣ̔ʷʻʪʴʩʷ ʧʦʥʘʜ  91% ʧʠʣʫ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʽʣ ʧʦʪʦʢʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʆʜʠʥ 

ʧʦʪʽʢ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʡʥʠʡ ʢʘʥʘʣ ʰʝʣʴʤʘʰʠʥʠ, ʘ ʽʥʰʠʡ ʧʦʪʽʢ 

ʧʦʜʘʻʪʩɹʷ ʚʽʜʮʝʥʪʨʦʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ 36 ʥʘ ʜʨʫʛʫ ʩʭʦʜʠʥʢʫ ʦʯʠʱʝʥʥʷ - 

ʨʫʢʘʚʥʠʡ ʬʽʣʴʪʨ 37. ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʚ ʨʫʢʘʚʥʦʤʫ ʬʽʣʴʪʨʽ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 96%. 

ɺʽʜʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʨʝʰʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʤʝʭʘʥʽʯʥʽ 

ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 39 ʟ 

ʜʚʦʩʪʫʧʝʥʝʚʠʤ ʦʯʠʱʝʥʥʷʤ ʧʦʚʽʪʨʷ ʚ ʮʠʢʣʦʥʥʦʤʫ ʘʧʘʨʘʪʽ 38 ʽ ʨʫʢʘʚʥʦʤʫ 

ʬʽʣʴʪʨʽ 40. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʧʽʚʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʰʝʣʴʤʘʰʠʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʮʠʢʣʦʥʥʦʛʦ ʘʧʘʨʘʪʫ ʟ ʜʦʜʘʪʢʦʚʦ ʚʣʘʰʪʦʚʘʥʠʤ 

ʨʘʚʣʠʢʦʚʠʤ ʧʦʜʽʣʦʤ ʧʦʪʦʢʫ, ʜʚʦʩʪʫʧʝʥʝʚʘ ʦʯʠʩʪʢʘ ʧʦʚʽʪʨʷ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ 

ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ-ʮʠʢʣʦʥ ʽ ʤʘʪʝʨʯʘʪʠʡ ʬʽʣʴʪʨ, ʘ ʧʨʠ ʚʣʘʛʦʪʝʧʣʦʚʽʡ 

ʦʙʨʦʙʮʽ ʪʨʫʙʯʘʩʪʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʽ ʘʜʩʦʨʙʝʨ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ɺʽʜʚʝʜʝʥʥʷ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʞʘʨʦʚʝʥʴ 12 ʽ 18 ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ 43 ʽ ʧʨʦʭʦʜʠʪʴ ʜʚʦʩʪʫʧʝʥʝʚʝ ʦʯʠʱʝʥʥʷ ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʘʨʽʚ ʚ 

ʪʨʫʙʯʘʩʪʦʤʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ 41 ʽ ʘʜʩʦʨʙʝʨʽ 42 ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ. 

ɿʛʽʜʥʦ ʟ ʦʧʝʨʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʙʘʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʠʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ 

ʚʠʨʦʙʥʠʮʪʚʘ (ʪʘʙʣ. 5.1) 

 

ʊʘʙʣʠʮʷ 5.1 

ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʤʽʥʽ-ʟʘʚʦʜʫ 

 ̄

ʧʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ, 

ʦʜ. 

1 2 3 

1 ɹʫʥʢʝʨ ʧʨʠʡʦʤʥʠʡ 1 

2 ʅʦʨʽʷ 3 

3 ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ 1 

4 ʐʝʣʴʤʘʰʠʥʘ 1 

5 ʈʝʛʫʣʴʦʚʘʥʠʡ ʮʠʢʣʦʥ 2 

6 ɺʝʥʪʠʣʷʪʦʨ 2 

7 ʈʫʢʘʚʥʠʡ ʬʽʣʴʪʨ 2 

8 ʆʜʥʦʧʘʨʥʠʡ ʚʘʣʴʮʴʦʚʠʡ ʚʝʨʩʪʘʪ 3 

9 ʐʥʝʢ-ʽʥʘʢʪʠʚʘʪʦʨ 1 

10 ʉʝʤʽʯʘʥʥʘ ʧʘʨʦʚʘ ʞʘʨʦʚʥʷ 1 

11 ʇôʷʪʠʯʘʥʥʘ ʧʘʨʦʚʘ ʞʘʨʦʚʥʷ 1 

12 ʌʦʨʧʨʝʩ 1 

13 ɽʢʩʧʝʣʝʨʥʠʡ ʧʨʝʩ 1 

14 ʇôʷʪʠʚʘʣʴʮʦʚʠʡ ʚʝʨʩʪʘʪ 2 

15 ʄʦʣʦʪʢʦʚʠʡ ʧʦʜʨʽʙʥʶʚʘʯ 2 

16 ʊʦʩʪʝʨ 1 

18 ɿʤʽʰʫʚʘʯ 1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.1 

1 2 3 

19 ɹʫʥʢʝʨ-ʜʝʟʘʢʪʠʚʘʪʦʨ 8 

20 ʊʨʘʥʩʧʦʨʪʝʨ ʰʥʝʢʦʚʠʡ 2 

21 ʈʦʟʜʘʚʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʝʨ 1 

22 ʉʢʣʘʜʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʝʨ 1 

23 ʌʽʣʴʪʨ- ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨ 2 

24 ɹʘʢ ʜʣʷ ʦʣʽʾ 7 

25 ʅʘʩʦʩ 2 

26 ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʠʣʦ-ʛʘʟʦʦʯʠʱʝʥʥʷ 1 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʝʨʝʨʦʙʢʠ 

ʦʜʝʨʞʫʶʪʴ ʨʠʮʠʥʦʚʫ ʦʣʽ,ʁ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 

6757-73 ʘʙʦ ʌʘʨʤʘʩʪʘʪʪʽ ʌʉ-426-413-99 (ʪʘʙʣ. 5.2). 

 

ʊʘʙʣʠʮʷ 5.2 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʩʪʽ ʨʠʮʠʥʦʚʦʾ ʪʝʭʥʽʯʥʦʾ ʥʝʨʘʬʽʥʦʚʘʥʦʾ ʦʣʽʾ (ɻʆʉʊ 6757-73) 

 ̄

ʧ.ʧ. 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʣʽʾ 

1 2 3 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

1 ʇʨʦʟʦʨʽʩʪʴ ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʦʤʫʪʥʽʥʥʷ ʥʘʜ 

ʦʩʘʜʦʤ 

2 

ʈʦʟʯʠʥʥʽʩʪʴ ʫ ʨʽʚʥʦʤʫ ʦʙʩʷʟʽ  

96%-ʥʦʛʦ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ 
ʧʦʚʥʘ 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

3 ʁʦʜʥʝ ʯʠʩʣʦ ʤʛ ʡʦʜʫ, ʥʝ ʙʽʣʴʰ 70 

4 ʑʽʣʴʥʽʩʪʴ ʧʨʠ 20Áʉ, ʛ/ʩʤ 0,970 

5 ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ ʤʛ ʂʆʅ/ʛ, ʥʝ ʙʽʣʴʰ 5,0 

6 ɺʦʣʦʛʘ ʡ ʣʝʪʫʯʽ ʨʝʯʦʚʠʥʠ, %, ʥʝ ʙ̔ʣʴʰʝ 0,30 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.2 

1 2 3 

7 
ʅʝʞʠʨʦʚʽ ʜʦʤʽʰʢʠ (ʚʽʜʩʪʽʡ ʧʦ ʤʘʩʽ, %, 

ʥʝ ʙʽʣʴʰʝ 
0,2 

8 ʋʤʦʚʥʘ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ 20Áʉ,ʩʝʢ ʅʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

9 ʇʨʠ 50Áʉ, ʫʤʦʚʥʽ ʛʨʘʜʫʩʠ, ʥʝ ʤʝʥʰʝ ʅʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

10 ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʛʘʥʥʷ Áʉ, ʥʝ ʚʠʱʝ ʅʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

11 
ʊʝʤʧʝʨʘʪʫʨʘ ʩʧʘʣʘʭʫ ʧʨʝʩʦʚʦʾ ʦʣʽʾ ʚ 

ʟʘʢʨʠʪʦʤʫ ʪʠʛʣʽ, Áʉ, ʥʝ ʤʝʥʰ 
240 

12 ʄʠʣʦ ʅʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʣʠʙʠʥʘ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

 

5.2.1. ʈʦʟʨʘʭʫʥʦʢ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 625 ʢʛ / ʛʦʜ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.3 

 

ʊʘʙʣʠʮʷ 5.3 

ɺʠʭʽʜʥʽ ʜʘʥʽ 

ˉ/ʧʧ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʟʠʮʽʾ ʦʜ. ʚʠʤʽʨʫ. ɺʝʣ. 

1 2 3 4 

1 ɼʦʙʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʥʽʾ ʢʛ/ʜʦʙʫ 15000 

2 ɻʦʜʠʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʥʽʾ ʢʛ/ʛʦʜ 625 

3 ɺʠʭʽʜʥʘ ʚʦʣʦʛʽʩʪʴ ʤô̫ ʪʢʠ % 7 

4 ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʫʭʦʾ ʞʠʨʥʦʾ ʨʝʯʦʚʠʥʠ ʢʛ/ʛʦʜ 292.95 

5 ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʩʫʭʦʾ 

ʞʠʨʥʦʾʨʝʯʦʚʠʥʠ ʤô̫ ʪʢʠ 

ʢɼʞ/(ʢʛĿʂ) 1.9276 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.3 

1 2 3 4 

6 ʆʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʧʨʠ ʬʘʢʪʠʯʥʽʡ ʚʦʣʦʛʦʩʪʽ % 55 

7 ʏʘʩ ʞʘʨʽʥʥʷ ʤô̫ ʪʢʠ ʚ ʞʘʨʦʚʥʽ ʭʚ 60 

8 ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʞʘʨʦʚʥʽ ʢʛ/ʛʦʜ 625 

9 ʏʠʩʣʦ ʯʘʥʽʚ ʰʪ 7 

10 ʅʘʩʠʧʥʘ ʤʘʩʘ ʤô̫ ʪʢʠ ʢʛ/ʤ3 535 

11 ʆʙʲʸʤ ʤʘʩʩʳ ʤô̫ ʪʢʠ ʚ ʯʘʥʽ ʤ3 0.1460 

12 ɼʽʘʤʝʪʨ ʜʥʠʱʘ ʯʘʥʫ ʤ 2.2 

13  ʈʦʟʨʘʭʫʥʢʦʚʘ ʧʣʦʱʘ ʜʥʠʱʘ ʯʘʥʫ ʤ2 3.7994 

14 ʊʦʚʱʠʥʘ ʜʥʠʱʘ ʯʘʥʫ ʤ 0.01 

15 ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʥʠʱʘ ʯʘʥʘ ɺʪ/(ʤĿʂ) 46.52 

16 ʊʠʩʢ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ʚ ʯʘʥʽ ʞʘʨʦʚʥʽ ʄʇʘ 0.4 

17 ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ʦ ʉ 164.2 

18 ʇʠʪʦʤʘ ʝʥʪʘʣʴʧʽʷ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ʢɼʞ/ʢʛ 2769 

19 ʊʠʩʢ ʛʦʩʪʨʦʾ ʧʘʨʠ ʄʇʘ 0.2 

20 ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʩʪʨʦʾ ʧʘʨʠ ʦ ʉ 119.6 

21 ʇʠʪʦʤʘ ʝʥʪʘʣʴʧʽʷ ʛʦʩʪʨʦʾ ʧʘʨʠ ʢɼʞ/ʢʛ 2710 

22 ʇʠʪʦʤʘ ʝʥʪʘʣʴʧʽʷ ʢʦʥʜʝʥʩʘʪʫ ʛʣʫʭʦʾ ʧʘʨʠ ʢɼʞ/ʢʛ 694.3 

23 ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʚʦʜʷʥʦ ʾ

ʧʘʨʠ, ʱʦ ʢʦʥʜʝʥʩʫʻʪʴʩʷ, ʜʦ ʜʥʠʱʘ, 1a 
2

ɺʪ

ʤ ʂÖ
 

11630 

24 ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʜʥʠʱʘ ʯʘʥʫ 

ʜʦ ʤô̫ ʪʢʠ, 2a  
2

ɺʪ

ʤ ʂÖ
 

209.34 

25 ʊʝʨʤ̔ʯʥʠʡ ʦʧʽʨ ʜʥʠʱʘ ʞʘʨʦʚʥʽ  0.000215 

26 ɿʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ 

ʧʘʨʠ, ʱʦ ʢʦʥʜʝʥʩʫʻʪʴʩʷ, ʜʦ ʤô̫ ʪʢʠ 
2

ɺʪ

ʤ ʂÖ
 

196,547 

 ʂʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʧʨʠ ʚʠʭʦʜʽ ʟ ʞʘʨʦʚʥʽ % 5-6 

 ʂʥ̔ʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʚʠʭʦʜʽ ʟ ʞʘʨʦʚʥʽ Áʉ 90 
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ʊʝʧʣʦʻʤʥʽʩʪʴ ʩʫʭʦʾ ʞʠʨʥʦʾ ʨʝʯʦʚʠʥʠ ʤΩ̫ʪʢʠ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ ʟʘ 

ʟʘʢʦʥʦʤ ʘʜʠʪʠʚʥʦʩʪʽ: 

 

ʤ ʧ ʢ 2.095 57.1 2.095 20.7 1.3408 22.2
1.9276

100

ʩ ʄ ʩ ʇ ʩ ʂ
c

ʄ ʇ ʂ

Ö + + Ö + Ö + Ö
= = =

+ +
 ʢɼʞ/ʢʛ ʦ ʉ 

 

ʜʝ ʤʩ- ʪʝʧʣʦʻʤʥʽʩʪʴ ʦʣʽʾ 2,095 ʢɼʞ/ʢʛ ʦ ʉ; 

ʧʩ- ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʦʪʝʾʥʫ  2,095 ʢɼʞ/ʢʛ ʦ ʉ; 

ʢʩ- ʪʝʧʣʦʻʤʥʽʩʪʴ ʢʣʽʪʢʦʚʠʥʠ 1,3408 ʢɼʞ/ʢʛ ʦ ʉ; 

ʚʩ- ʪʝʧʣʦʻʤʥʽʩʪʴ ʚʦʜʠ 4,19 ʢɼʞ/ʢʛ ʦ ʉ. 

 

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʽʜʦʤʠʤ ʨʽʚʥʷʥʥʷʤ 

ʌʫʨ'ʻ 

 

 cpQ Fk t t= D ,                                                   (5.1) 

 

ʜʝ  Q-ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ, ɺʪ; 

cptD -ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ, ʂ 

t- ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ, ʩ. 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʢʦʥʜʝʥʩʫʶʯʦʾ ʧʘʨʠ ʜʦ ʤʝʟʛʠ ʯʝʨʝʟ ʩʪʽʥʢʫ 

 

 

21

11

1

al

d

a
++

=k ,                                                 (5.2) 

 

ʜʝ 1a- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʧʘʨʠ, ʱʦ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʜʦ ʩʪʽʥʢʠ, 

ɺʪ/(ʤ2  Ŀʂ); 

2a- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚʽʜ ʩʪʽʥʢʠ ʜʦ ʧʝʨʝʤʽʱʫʚʘʥʦʾ ʤʝʟʛʠ, ɺʪ/(ʤ2 Ŀʂ); 

d- ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ, ʤ; 
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l- ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʩʪʽʥʢʠ, ɺʪ/(ʤĿʂ). 

 

ʋ ʪʝʦʨʽʾ ʩʫʰʽʥʥʷ ʚʦʣʦʛʽʩʪʴ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʤʘʩʠ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʢʫ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ, % 

 

 100Ö=
g

g
W ʚʦʣ

                                                (5.3) 

 

ʌʦʨʤʫʣʠ ʧʝʨʝʭʦʜʫ, % 

 

   100
100

Ö
-

=
W

W
Wc

                                              (5.4) 

  100
100

Ö
-

=
W

W
W

c

                                              (5.5) 

 

ʗʢʱʦ ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚʠʩʣʦʚʠʪʠ 

ʚ ʢʛ/ʢʛ ʩ., ʪʦ ʦʪʨʠʤʘʻʤʦ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ (ʧʠʪʦʤʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ). 

 

 
ʨʝʯ.ʩ

ʚʦʣ

g

g
u=                                                      (5.6) 

 

ɺʦʣʦʛʦʚʤʽʩʪʢʽʩʪʴ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʚʩʴʦʛʦ ʦʙʩʷʛʫ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʚʦʣʦʛʽʩʪʴ ʚ ʰʘʨʽ ʘʙʦ ʚ ʪʦʯʮʽ. ʗʢʱʦ ʚʦʣʦʛʘ ʨʦʟʧʦʜʽʣʝʥʘ ʨʽʚʥʦʤʽʨʥʦ 

ʧʦ ʧʝʨʝʪʠʥʫ ʤʘʪʝʨʽʘʣʫ, ʪʦ uWc 100=  ʘʙʦ 
100

cW
u=  

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʽ 

ʝʥʝʨʛʽʾ ʟʚô̫ ʟʢʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʤʝʞʘʭ 20-90 % ʟ ʢʨʦʢʦʤ 10%, ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 5.4 
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ʊʘʙʣʠʮʷ 5.4 

ʈʽʚʥʦʚʘʞʥʠʡ ʧʠʪʦʤʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ()u   ̔  ʝʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ  ()E ʚʦʣʦʛʠ 

ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠʠ  

ʊʝʧʣʦʬʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʚʽʜʩʦʪʢʽʚ 

20 30 40 50 

u,ʢʛ/ʢʛ 0.0287 0.035 0.0413 0.049 

E,ʢɼʞ/ʤʦʣʴ 3975 2974.4 2264.1 1712,8 

ʊʝʧʣʦʬʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

60 70 80 90 

u, ʢʛ/ʢʛ 0.056 0.0606 0.0686 0.09 

E,ʢɼʞ/ʤʦʣʴ 1261,5 881.3 551.4 263 

 

ʄʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʢʦʞʥʦʛʦ ʯʘʥʫ ʙʘʛʘʪʦʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʧʦʢʘʞʝʤʦ ʥʘ 

ʧʨʠʢʣʘʜʽ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʫ d=1.0 ʤ, F = 0.78  ʢʚ. ʤ, ʯʠʩʣʦ ʯʘʥʽʚ 7. ɺ ʧʝʨʰʦʤʫ 

ʯʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʦʣʦʞʝʥʥʷ ʤô̫ ʪʢʠ ʜʦ 13, %, ʚ ʥʘʩʪʫʧʥʠʭ ʰʝʩʪʠ ʯʘʥʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʤô̫ ʪʢʠ ʜʦ 6,5% 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʰʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ: 

1. ɿʚʦʣʦʞʝʥʥʷ ʤôʷʪʢʠ ʟ 7 ʜʦ 13,5% 

2. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʤôʷʪʢʠ ʟ 53,57 ʜʦ 84.66 .oC   

3. ɺʠʪʨʘʪʘ ʟʘʦʙʦʣʦʥʢʦʚʦʾ ʧʘʨʠ 3,78 ʢʛ / ʛʦʜ. 

4. ʂʽʣʴʢʦʩʪʽ ʪʝʧʣʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʜʥʠʱʘ 7541 ʢɼʞ. 

ʈʦʟʨʘʭʫʥʦʢ ʜʨʫʛʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

 

ʊʘʙʣʠʮʘ 5.5 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʜʨʫʛʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʠʪʨʘʪʠ 

1 2 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʜʨʫʛʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1.ʄô̫ ʪʢʘ ʚʦʣʦʛʽʩʪʶ 13.5 % 1. ʄô̫ ʪʢʘ: ʚʚm, -6705338   
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.5 

1 2 

6705338
513100

10095292
,

,

,
=

-

Ö
ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ  

292,95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

 338.6705 ï 292.95 = 45.7205 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ: 

292.95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ: ʚʚm, -720545  

 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ ʧʘʨʠ D 

 3. ɺʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ mʚʠ 

ʈʘʟʦʤ:  338.6705+D 338.6705+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʜʨʫʛʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1.ʊʝʧʣʦ, ʷʢʝ ʚʥʦʩʠʪʴ ʤô̫ ʪʢʘ  

58686ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ: 

43820677927619529211 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2  ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

1486667719472054511 =ÖÖ== ,,,tcmQ ʚʚ  

 

1. ʊʝʧʣʦ, ʷʢʝ ʟʘʙʠʨʘʻ ʤô̫ ʪʢʘ: 

ʚʚm, Ö- 14432558686  

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ: 

86944154927619529221 =ÖÖ== ,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ: 

( )

ʚʚ

ʚʚ

ʚʚʚ

m,

m,,

,,mtcmQ

Ö-=

=-Ö=

=ÖÖ==

144032514866

720545144325

67719411

 

ʊʝʧʣʦ, ʷʢʝ ʚʥʦʩʠʪʴ ʛʦʩʪʨʘ ʧʘʨʘ: 

3 ʧ 2769Q i D D= = Ö 

ʊʝʧʣʦ, ʷʢʝʟʘʙʠʨʘʻ ʢʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ 

ʧʘʨʠ:  6 694.3Q D= Ö 

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʠʧʘʨʫʚʘʥʘ 

ʚʦʣʦʛʘ: ʚʚʚʚ m,miQ Ö=Ö= 126407  

ʜʝ ʽ = 2640.1 ʢɼʞ/ʢʛ ï ʪʝʧʣʦʚʤʽʩʪ 

ʧʘʨʠ ʧʨʠ t =77.6Á C  

 ʊʝʧʣʦʚʪʨʘʪʠ ʧʨʠʡʤʝʤʦ ʨ̔ ʚʥʠʤʠ 3% 

ʚʽʜ Q3: D,D,Q8 07832769030 =Ö=  

ʈʘʟʦʤ 58686+2769D D,mʚʚ 37777231558686 +Ö+  
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ʇʨʠʨ̔ʚʥʶʻʤʦ ʯʘʩʪʠʥʫ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ 

D,mD ʚʚ 37777231558686276958686 +Ö+=+  

 

ʇʝʨʝʥʦʩʠʤʦ ʚ ʦʜʠʥ ʙʽʢ ʯʣʝʥʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʘʨʠ, ʘ ʚ 

ʽʥʰʠʡ ï ʙʘʣʘʥʩ ʪʝʧʣʘ.  

( )D,mʚʚ 3777727692315 -=Ö  

 

ɺʠʟʥʘʯʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 

ʧʝʨʰʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ, ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ: 

 

ʢɼʞɼʞ,,,Q 388023880200060068654719679943 ==ÖÖÖ=  

 

ɿʘʤ̔ʥʶʻʤʦ ʚ ʙʘʣʘʥʩʦʚʦʤʫ ʨʽʚʥʷʥʥʽ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, 

ʚʠʟʥʘʯʝʥʫ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ:  

 

388022315 =ʚʚm  

 

ɺʠʟʥʘʯʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ  

 

761116
2315

38802
,mʚʚ == ʢʛ 

ʂ̔ ʣʴʢʽʩʪʴ ʤô̫ ʪʢʠ ʥʘ ʚʠʭʦʜʽ ʟ ʜʨʫʛʦʛʦ ʯʘʥʫ 

 

909432176111667053386705338 ,,,m, ʚʚ =-=- ʢʛ  

 

ʂ̔ ʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʷʢʫ ʤʽʩʪʠʪʴ ʤô̫ ʪʢʘ, ʥʘ ʚʠʭʦʜ̔ ʟ ʜʨʫʛʦʛʦ ʯʘʥʫ  

 

959428761116720545715390 ,,,m, ʚʚ =-=- ʢʛ 

 

ɺʦʣʦʛʽʩʪʴ ʤô̫ ʪʢʠ ʥʘ ʚʠʭʦʜ̔ ʟ ʜʨʫʛʦʛʦ ʯʘʥʫ 

 

%
,

,
W 9100

9094321

959428
ºÖ=  
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%,u 10
9100

9
2 º

-
=  

 

ʈʦʟʨʘʭʫʥʦʢ ʪʨʝʪʴʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ  

ʊʘʙʣʠʮʘ 5.6 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʪʨʝʪʴʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʠʪʨʘʪʠ 

1 2 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʪʨʝʪʴʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 9 %: 321,9094 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ  

292.95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 28,9594 ʢʛ 

 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 8.2% 

1176319100
28100

9595292
,

,

,
=Ö

-

Ö
ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ʪʢʠ 

292,95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

 319.1176 ï 292.95 = 26.1676 ʢʛ 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ ʧʘʨʠ D 

 3. ɺʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ 

28.9594 ï 26.1676 =2.7918 ʢʛ 

ʈʘʟʦʤ 321.9094+D 321.9094+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʪʨʝʪʴʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1.ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴ ʤô̫ ʪʢʘ  

53236 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ: 

43820677927619529211 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

 941667719495942812 =ÖÖ== ,,,tcmQ ʚʚ  

1. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʤô̫ ʪʢʘ:  

6037.3 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ: 

46926183927619529221 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

 3911118319416762625 ,,,,tcmQ ʚʚ =ÖÖ== ʢɼʞ  

2. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʛʦʩʪʨʦʶ ʧʘʨʦʶ: 

3 ʧ 2769Q i D D= = Ö 

2. ʊʝʧʣʦ, ʱʦ ʚʠʥʦʩʠʪʴʩʷ ʢʦʥʜʝʥʩʘʪʦʤ 

ʛʦʩʪʨʦʾ ʧʘʨʠ:  6 694.3Q D= Ö  

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʠʧʘʨʫʚʘʥʘ  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.6 

1 2 

 ʚʦʣʦʛʘ  

77397979182826497 ,,,miQ ʚʚ =Ö=Ö= ʢɼʞ 

ʜʝ i=2649.8 ʢɼʞ/ʢʛ ʧʠʪʦʤʠʡ 

ʪʝʧʣʦʚʤʽʩʪ ʧʘʨʠ ʧʨʠ t =83.1ÁC 

 4. ʊʝʧʣʦʚʪʨʘʪʠ ʧʨʠʡʤʝʤʦ ʨʽʚʥʠʤʠ 3% 

ʚʽʜ Q3: D,D,Q8 07832769030 =Ö=   

ʈʘʟʦʤ 53236+2769D  63435+777.37D  

 

ʇʨʠʨʽʚʥʶʻʤʦ ʯʘʩʪʠʥʫ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ 

53236+2769D =63435+777.37 D 

 

ʇʝʨʝʥʦʩʠʤʦ ʚ ʦʜʠʥ ʙʽʢ ʯʣʝʥʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʘʨʠ, ʘ ʚ 

ʽʥʰʠʡ ï ʙʘʣʘʥʩ ʪʝʧʣʘ 

 

63435-53236=(2769-777.37)D 

10199=(2769-777.37)D 

 

ʋʪʦʯʥʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 

ʜʨʫʛʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ. ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ: 

68667721641 ,,,t =-=D ÁC 

18118321642 ,,,t =-=D ÁC 

ʊʘʢ ʢ̫  2
181

686

2

1 <=
,

,

t

t

D

D
, ʪʦ ʤʦʞʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʠʪʠ 

ʟʘ ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ  

 

8583
2

183677
2164

2

21 ,
,,

,
tt

tt scp =
+

-=
+

-=D ÁC 



260 

ɿʛʽʜʥʦ ʨʽʚʥʷʥʥʶ ʌʫʨôʝ 

ʢɼʞɼʞ,,,tKFQ cp 37570375700006008583547196799431 ==ÖÖÖ=Ö= tD  

ʇʦʨʽʚʥʶʻʤʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ 

ʥʘʛʨʽʚʫ ʜʨʫʛʦʛʦ ʯʘʥʫ ʟ ʧʦʪʨʽʙʥʠʤ ʪʝʧʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʦʛʦ ʨʝʞʠʤʫ 

37547ï10199=27371 ʢɼʞ 

ʄʘʩʘ ʚʠʧʘʨʦʚʫʚʘʥʦʾ ʚʦʣʦʛʠ ʚ ʪʨʝʪʴʦʤʫ ʯʘʥʽ ʩʢʣʘʜʘʻ 2,7918 ʢʛ. ʎʷ ʤʘʩʘ 

ʩʢʣʘʜʝ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ ʤô̫ ʪʢʠ 2791.8:18=155.1 ʤʦʣʴ. ɿʥʘʯʠʪ ɹʧʨʠ ʧʠʪʦʤʦʤʫ 

ʚʦʣʦʛʦʚʤʽʩʪʽ ʤô̫ ʪʢʠ u3 =0.09 ʢʛ ̔ ʾʾ ʪʝʤʧʝʨʘʪʫʨ ̔83.1ʦ ʉ ʝʥʝʨʛʽ̫  ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʟ 

ʤô̫ ʪʢʦ ʁʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʢʣʘʜʝ 5176115527371 ,, º   ʢɼʞ/ʤʦʣʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

  

ʊʘʙʣʠʮʷ 5.7 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ, ʢʛ ɺʠʪʨʘʪʠ, ʢʛ 

1 2 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 9.6 %:  91.3061 ʢʛ 1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 8.1 % 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ  

83,7 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ  7.6061 ʢʛ  

91.3061 1.4903 89.8158- = ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ  

83,7 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

7.6061 1.4903 6.1158- =  ʢʛ 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ ʧʘʨʠ D 

 3. ɺʦʣʦʛʘ, ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ 

9.6 8.1
91.3061 1.4903

100 8.1

-
=

-
  ʢʛ 

ʈʘʟʦʤ:  91,3061+D 91,3061+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1.ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴ ʤôʷʪʢʘ  1. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʤô̫ ʪʢʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.7 

1 2 

17389 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 

1 1 83.7 1.9276 89.9 14504c cQ m c t= = Ö Ö = ʢɼʞ 

29653186 t, Ö  ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 

4 2 2 283.7 1.9276 161.3401c cQ m c t t t= = Ö Ö = ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

2 ʚ ʚ 17.6061 4.19 89.9 2865.1Q m c t= = Ö Ö =ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

5 ʚ ʚ 1 2 26.1158 4.19 25.6252Q m c t t t= = Ö Ö = ʢɼʞ 

2. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴ ʛʦʩʪʨʘ ʧʘʨʘ 

 
3 ʧ 2769Q i D D= = Ö 

2. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʢʦʥʜʝʥʩʘʪ  

ʛʦʩʪʨʦʾ ʧʘʨʠ   6 694.3Q D= Ö, ʢɼʞ 

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʦʣʦʛʘ, ʱʦ 

ʚʠʧʘʨʦʚʫʻʪʴʩʷ 

7 ʚʠ 2662.7 1.4903 3968.2Q i m= Ö = Ö =  ʢɼʞ 

ʜʝ 2662.7i=  ʢɼʞ/ʢʛ ʧʠʪʦʤʠʡ 

ʪʝʧʣʦʚʤʽʩʪ ʧʘʨʠ ʧʨʠ 
o92t C=  

 4. ʊʝʧʣʦʚʪʨʘʪʠ ʚʽʟʴʤʝʤʦ ʨʽʚʥʠʤʠ 3% 

ʚʽʜ 3Q : 
8 0.03 2769 83.07Q D D= Ö =  ʢɼʞ 

ʈʘʟʦʤ 17389+2769D ʢɼʞ 
2186.9653 3968.2 777.37t D+ +  ʢɼʞ 

 

ʇʨʠʨʽʚʥʷʻʤʦ ʣʽʚʽ ʽ ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ 

 

17389+2769D = 2186.9653 3968.2 777.37t DÖ + +  

 

ʇʝʨʝʥʝʩʝʤʦ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʯʣʝʥʠ ʟ ʚʤʽʩʪʦʤ, ʱʦ ʦʧʠʩʫʻ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʨʽʙʥʦ ʾʧʘʨʠ, ʘ ʚ ʜʨʫʛʫ ï ʙʘʣʘʥʩ ʪʝʧʣʘ 

 

( )2186.9653 13421 2769 777.37t DÖ - = -  

 

ʋʪʦʯʥʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 
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ʪʨʝʪʴʦʛʦ ʯʘʥʘʫ ʞʘʨʦʚʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨ'ʻ. ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ 

ʊʘʢ ʷʢ 1

2

2,
t

t

D
<

D
 ʪʦ ʤʦʞʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʠʪʠ ʟʘ 

ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ 

 

1 2 2 2
cp

89.9
164.2 119.25

2 2 2
s

t t t t
t t

+ +
D = - = - = - 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷʥʥʷ ʌʫʨ'ʻ 

 

                  

( )

2
ʬ

2

0.785 196.547 514 119.25
2

79305 119.25 ɼʞ= ʢɼʞ.
2

cp

2

t
Q F K t

t
t

t
å õ

= Ö D = Ö Ö Ö - =æ ö
ç ÷

å õ
= - 9457.1-39.6525Öæ ö

ç ÷

 

 

ʇʨʠʨʽʚʥʷʻʤʦ ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʯʝʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʽʣʴʥʦʾ 

ʚʦʣʦʛʠ ʽ ʨʦʟʨʠʚ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʤôʷʪʢʦʶ ʪʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʪʨʝʪʴʦʛʦ ʯʘʥʫ: 

 

                        2 2186.9653 13421 3968 9457.1 39.6525 ;t tÖ - + = - Ö 

 

ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʫʻʤʦ 

 

                                             2226.6178 18910;tÖ =  

 

ɿʚʽʜʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʚʦʣʦʞʝʥʦʾ ʤô̫ ʪʢʠ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʝʪʴʦʛʦ ʯʘʥʘ ʜʦʨʽʚʥʶʻ 

 

                                            2

18910
83.4

226.6178

ot C= º  
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ʈʦʟʨʘʭʫʥʦʢ ʧôʷʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʊʘʙʣʠʮʷ 5.8 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧôʷʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʠʪʨʘʪʠ 

1 2 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʧôʷʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 7.4 %   

316.3607 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ  

292.95 ʢʛ 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 6.6 % 

6510313100
66100

9595292
,

,

,
=Ö

-

Ö
 ʢʛ 

1.1ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 292,95ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 23.4107 

 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

313.6510ï292.95=20.7010 ʢʛ 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ ʧʘʨʠ D 

 3. ɺʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ  

23.4107ï20.7010=2.7097 ʢʛ 

ʈʘʟʦʤ:  316.3607+D 316.3607+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʧôʷʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴ ʤôʷʪʢʘ  

58722,8 ʢɼʞ 

ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 

1. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʤôʷʪʢʘ 

61299 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ  

50032688927619529221 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

53690 ʢɼʞ 

53137194927619529224 =ÖÖ== ,,,tcmQ cc  ʢɼʞ 

1.1 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

816219419470102015 =ÖÖ== ,,,tcmQ ʚʚ  ʢɼʞ 

2. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʛʦʩʪʨʦʶ ʧʘʨʦʶ 

3 ʧ 2769Q i D D= = Ö 

2. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʢʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ 

ʧʘʨʠ 6 694.3Q D= Ö 

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʦʣʦʛʘ, ʱʦ 

ʚʠʧʘʨʦʚʫʻʪʴʩʷ  

5723270942126407 ,,,miQ ʚʚ =Ö=Ö= ʢɼʞ   

ʜʝ i = 2659.4 ʢɼʞ/ʢʛ ʧʠʪʦʤʠʡ 

ʪʝʧʣʦʚʤʽʩʪ ʧʘʨʠ ʧʨʠ t = 94.1ÁC 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.8 

1 2 

 4. ʊʝʧʣʦʚʪʨʘʪʠ ʚʽʟʴʤʝʤʦ ʨʽʚʥʠʤʠ 3% 

ʚʽʜ 3Q : D,D,Q8 07832769030 =Ö=  

ʈʘʟʦʤ   58722.8+2769D  68531.5+777.37D  

ʇʨʠʨ̔ʚʥʁ̒ʤʦ ʣʽʚʫ ʪʘ ʧʨʘʚʫ ʯʘʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ 

 

D,,D, 37777568532769858722 +=+  

 

ʇʝʨʝʥʦʩʠʤʦ ʚ ʦʜʠʥ ʙʽʢ ʯʣʝʥʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʘʨʠ, ʘ ʚ 

ʽʥʰʠʡ ï ʙʘʣʘʥʩ ʪʝʧʣʘ.  

 

( )D,,, 37777276985872256853 -=Ö  

( )D,, 37777276929812 -=  

%,
W

W
u 070

9100

9

100
5 º

-
=

-
=  

 

ʋʪʦʯʥʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 

ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ. ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ: 

67568821641 ,,,t =-=D ÁC 

17019421642 ,,,t =-=D ÁC 

 

ʊʘʢ ʷʢ  2
170

675

2

1 <=
,

,

t

t

D

D
, ʪʦ ʤʦʞʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʠʪʠ ʟʘ 

ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ  

8572
2

194688
2164

2

21 ,
,,

,
tt

tt scp =
+

-=
+

-=D ÁC 

 

ɿʛʽʜʥʦ ʨʽʚʥʷʥʥʶ ʌʫʨôʝ 

 

ʢɼʞɼʞ,,,tKFQ cp 32484324840006008572547196799431 ==ÖÖÖ=Ö= tD  ʢɼʞ 
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ʇʦʨʽʚʥʶʻʤʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ 

ʥʘʛʨʽʚʫ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʟ ʧʦʪʨʽʙʥʠʤ ʪʝʧʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʦʛʦ ʨʝʞʠʤʫ 

 

32484-9812,2=22672 ʢɼʞ 

 

ʄʘʩʘ ʚʠʧʘʨʦʚʫʚʘʥʦʾ ʚʦʣʦʛʠ ʚ ʧô̫ ʪʦʤʫ ʯʘʥʽ ʩʢʣʘʜʘʻ 2,7097 ʢʛ. ʎʷ ʤʘʩʘ 

ʩʢʣʘʜʝ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ ʤô̫ ʪʢʠ 2709,7:18=150,5389 ʤʦʣʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʧʠʪʦʤʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʽ ʤô̫ ʪʢʠ u3 =0.007 ʢʛ ʽ ʾʾ ʪʝʤʧʝʨʘʪʫʨʽ 94.1ʦ ʉ, ʝʥʝʨʛʽʷ 

ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʟ ʤô̫ ʪʢʦʶ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʢʣʘʜʝ 615053891502672 ,, º   ʢɼʞ/ʤʦʣʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʰʦʩʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ  

ʊʘʙʣʠʮ ̫5.9 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʰʦʩʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ, ʢʛ ɺʠʪʨʘʪʠ, ʢʛ 

1 2 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʰʦʩʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 6,6 %   

313,6510 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ  

1. ʄôʷʪʢʘ ʚʦʣʦʛʽʩʪʶ 5,8 % 

9873310100
85100

9595292
,

,

,
=Ö

-

Ö
 ʢʛ 

1.1ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 292,95ʢʛ  

292.95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

313.6510-292.95 = 20.7010 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

310,9873-292,95=18,0373 ʢʛ 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ ʧʘʨʠ D 

 3. ɺʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ 

20.7010-18.0373=2.6637 ʢʛ 

ʈʘʟʦʤ:  313,6510+D 313,6510+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʰʦʩʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴ ʤôʷʪʢʘ  

61299ʢɼʞ 

ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 

1. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʤôʷʪʢʘ  

63770.4 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤôʷʪʢʠ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.9 

1 2 

53137194927619529221 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤôʷʪʢʠ 

816219419470102011 =ÖÖ== ,,,tcmQ ʚʚ ʢɼʞ 

56243699927619529224 =ÖÖ== ,,,tcmQ cc  ʢɼʞ 

1.2.ɺʦʣʦʛʘ ʤôʷʪʢʠ 

4752769919403731815 ,,,,tcmQ ʚʚ =ÖÖ==  ʢɼʞ 

2. ʊʝʧʣʦ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʛʦʩʪʨʦʶ 

ʧʘʨʦʶ 3 ʧ 2769Q i D D= = Ö 

2. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʢʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ 

ʧʘʨʠ 6 694.3Q D= Ö 

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʦʣʦʛʘ, ʱʦ 

ʚʠʧʘʨʦʚʫʻʪʴʩʷ  

37134883723626787 ,,,miQ ʚʚ =Ö=Ö= ʢɼʞ   

ʜʝ i = 2678.6 ʢɼʞ/ʢʛ ʧʠʪʦʤʠʡ ʪʝʧʣʦʚʤʽʩʪ 

ʧʘʨʠ ʧʨʠ t = 99.6ÁC 

 4. ʊʝʧʣʦʚʪʨʘʪʠ ʚʽʟʴʤʝʤʦ ʨʽʚʥʠʤʠ 3% ʚʽʜ 

3Q : D,D,Q8 07832769030 =Ö=  

ʈʘʟʦʤ   61299+2769D 70904.7+777.37D 

 

ʇʨʠʨ̔ʚʥʶʻʤʦ ʯʘʩʪʠʥʫ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ 

61299+2769D = 70904.7 +777.37D 

 

ʇʝʨʝʥʦʩʠʤʦ ʚ ʦʜʠʥ ʙʽʢ ʯʣʝʥʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʘʨʠ, ʘ ʚ 

ʽʥʰʠʡ ï ʙʘʣʘʥʩ ʪʝʧʣʘ  

71028ï61299=(2769-777.37)D 

9605.7=(2769ï777.37)D 

%,
,

,
u 060

85100

85
2 º

-
=  

 

ʋʪʦʯʥʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 

ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ. ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ: 

17019421641 ,,,t =-=D ÁC 
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66469921642 ,,,t =-=D ÁC 

 

ʊʘʢ ʷʢ  2
664

170

2

1 <=
,

,

t

t

D

D
, ʪʦ ʤʦʞʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʠʪʠ ʟʘ 

ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ  

3567
2

699194
2164

2

21 ,
,,

,
tt

tt scp =
+

-=
+

-=D ÁC 

 

ɿʛʽʜʥʦ ʨʽʚʥʷʥʥ ̫ʌʫʨôʝ 

 

ʢɼʞɼʞ,,,tKFQ cp 30177301770006003567547196799431 ==ÖÖÖ=Ö= tD  

 

ʇʦʨʽʚʥʶʻʤʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ 

ʥʘʛʨʽʚʫ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʟ ʧʦʪʨʽʙʥʠʤ ʪʝʧʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʦʛʦ ʨʝʞʠʤʫ 

30177ï9605,7=20571 ʢɼʞ 

ʄʘʩʘ ʚʠʧʘʨʦʚʫʚʘʥʦʾ ʚʦʣʦʛʠ ʚ ʧô̫ ʪʦʤʫ ʯʘʥʽ ʩʢʣʘʜʘʻ 2,6637 ʢʛ. ʎʷ ʤʘʩʘ 

ʩʢʣʘʜʝ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ ʤô̫ ʪʢʠ 2663,7:18=148 ʤʦʣʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʧʠʪʦʤʦʤʫ ʚʦʣʦʛʦʚʤʽʩʪʽ ʤô̫ ʪʢʠ u3 =0.006 ʢʛ ʽ ʾʾ ʪʝʤʧʝʨʘʪʫʨʽ 99,6ʦ ʉ ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ 

ʚʦʣʦʛʠ ʟ ʤô̫ ʪʢʦʶ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʢʣʘʜʝ 13914820571 º   ʢɼʞ/ʤʦʣʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʩʴʦʤʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʊʘʙʣʠʮʷ 5.10 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʩʴʦʤʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

ʅʘʜʭʦʜʞʝʥʥʷ ɺʠʪʨʘʪʠ 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ ʩʴʦʤʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

 1. ʄô̫ ʪʢʘ ʚʦʣʦʛʽʩʪʶ 5.8 % 

310.9873 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ 

292,95 ʢʛ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 18.0373 ʢʛ 

 1. ʄô̫ ʪʢʘ ʚʦʣʦʛʽʩʪʶ 5.0 % 

3684308100
5100

9595292
,

,
=Ö

-

Ö
 ʢʛ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ 

292,95 ʢʛ  

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

308.3684ï292.95=15,4184 ʢʛ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.10 

1 2 

2. ɻʦʩʪʨʘ ʧʘʨʘ D 2. ʂʦʥʜʝʥʩʘʪ ʛʣʫʭʦ ʾʧʘʨʠ D 

 3. ɺʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ mʚʠ 

18.0373ï15.4184=2.6189 ʢʛ 

ʈʘʟʦʤ:  310.9873+D 310.9873+D 

ʊʝʧʣʦʚʠʡ ʙʘʣʘʥʩ ʩʴʦʤʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ 

1. ʊʝʧʣʦ, ʷʢʝ ʚʥʦʩʠʪʴ ʤô̫ ʪʢʘ 

63770.4 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ 

56243699927619529211 =ÖÖ== ,,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

4752769919403731811 ,,,,tcmQ ʚʚ =ÖÖ== ʢɼʞ 

1. ʊʝʧʣʦ, ʷʢʝ ʟʘʙʠʨʘʻ ʤô̫ ʪʢʘ  

66075.3 ʢɼʞ 

1.1 ʉʫʭʘ ʦʣʽʡʥʘ ʨʝʯʦʚʠʥʘ ʤô̫ ʪʢʠ 

59292105927619529221 =ÖÖ== ,,tcmQ cc ʢɼʞ 

1.2 ɺʦʣʦʛʘ ʤô̫ ʪʢʠ 

3678310519441841511 ,,,tcmQ ʚʚ =ÖÖ== ʢɼʞ 

2. ʊʝʧʣʦ, ʷʢʝ ʚʥʦʩʠʪʴ ʛʦʩʪʨʘ ʧʘʨʘ: 

3 ʧ 2769Q i D D= = Ö 

2. ʊʝʧʣʦ, ʷʢʝ ʟʘʙʠʨʘʻ ʢʦʥʜʝʥʩʘʪ ʛʦʩʪʨʦʾ 

ʧʘʨʠ:  6 694.3Q D= Ö 

 3. ʊʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʠʧʘʨʫʚʘʥʘ 

ʚʦʣʦʛʘ 6189226787 ,miQ ʚʚ Ö=Ö=   ʢɼʞ 

ʜʝ i=2687 ʢɼʞ/ʢʛ ʧʠʪʦʤʠʡ ʪʝʧʣʦʚʤʽʩʪ 

ʧʘʨʠ ʧʨʠ t=105ÁC 

 4. ʊʝʧʣʦʚʪʨʘʪʠ ʧʨʠʡʤʝʤʦ ʨʽʚʥʠʤʠ 3% 

ʚʽʜ Q3: D,D,Q8 07832769030 =Ö=  

ʈʘʟʦʤ   63770+2769D 73112.3+777.37D  

 

ʇʨʠʨ̔ʚʥʶʻʤʦ ʯʘʩʪʠʥʫ ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ 

63770+2769D =731123+777.37 D 

 

ʇʝʨʝʥʦʩʠʤʦ ʚ ʦʜʠʥ ʙʽʢ ʯʣʝʥʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʘʨʠ, ʘ ʚ 

ʽʥʰʠʡ ï ʙʘʣʘʥʩ ʪʝʧʣʘ  

 

73112.3ï63770=(2769ï777.37) D 
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9342/3=(2769ï777.37)D 

%,u 050
5100

5
2 º

-
=  

 

ʋʪʦʯʥʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʥʘʛʨʽʚʫ ʜʥʠʱʘ 

ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʞʘʨʦʚʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ ʌʫʨôʝ. ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʮʝʩʫ: 

56469921641 ,,,t =-=D ÁC 

25910521642 ,,t =-=D ÁC 
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, ʪʦ ʤʦʞʥʘ ʩʝʨʝʜʥʶ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʠʪʠ 

ʟʘ ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ  

 

961
2

105699
2164

2
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5 ,
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tt
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-=D ÁC 

 

ɿʛʽʜʥʦ ʨʽʚʥʷʥʥ ̫ʌʫʨôʝ 

 

ʢɼʞɼʞ,,,tKFQ cp 2773527735000600961547196799431 ==ÖÖÖ=Ö= tD  

 

ʇʦʨʽʚʥʶʻʤʦ ʤʦʞʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ 

ʥʘʛʨʽʚʫ ʯʝʪʚʝʨʪʦʛʦ ʯʘʥʫ ʟ ʧʦʪʨʽʙʥʠʤ ʪʝʧʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʦʛʦ ʨʝʞʠʤʫ 

27735-9342=18393 ʢɼʞ 

ʄʘʩʘ ʚʠʧʘʨʦʚʫʚʘʥʦʾ ʚʦʣʦʛʠ ʚ ʧô̫ ʪʦʤʫ ʯʘʥʽ ʩʢʣʘʜʘʻ 2,6189 ʢʛ. ʎʷ ʤʘʩʘ 

ʩʢʣʘʜʝ ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ ʤô̫ ʪʢʠ 2618,9:18=145,5 ʤʦʣʴ. ɿʥʘʯʠʪʴ ʧʨʠ ʧʠʪʦʤʦʤʫ 

ʚʦʣʦʛʦʚʤʽʩʪʽ ʤô̫ ʪʢʠ u3 =0.007 ʢʛ ʽ ʾʾ ʪʝʤʧʝʨʘʪʫʨʽ 105ʦ ʉ ʝʥʝʨʛʽʷ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ ʟ 

ʤô̫ ʪʢʦʶ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʩʢʣʘʜʝ 4126514518393 ,, º   ʢɼʞ/ʤʦʣʴ. 

ʇʦʨʽʚʥʷʻʤʦ ʚʠʙʨʘʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʝʤʽʯʘʥʥʦʡ ʞʘʨʦʚʥʽ ʟ 

ʰʝʩʪʠʯʘʥʥʦʶ ʞʘʨʦʚʥʝʶ ʬʦʨʧʨʝʩʩʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʌʇ. ʐʝʩʪʠʯʘʥʥʘ ʞʘʨʦʚʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʯʘʥʽʚ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 2200 ʤʤ, ʚʠʩʦʪʦʶ 430 ʤʤ, ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʥʘʛʨʽʚʫ 22.4 ʤ2 ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʥʦʞʽʚ 
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ʤʽʰʘʣʢʠ 21 - 23 ʦʙ/ʭʚ. ɾʘʨʦʚʥʷ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʜʚʦʤʘ ʬʦʨʧʨʝʩʘʤʠ ʌʇ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 60 ʪ / ʜʦʙʫ ʢʦʞʝʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʩʝʤʠʯʘʥʥʘ ʞʘʨʦʚʥʷ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 1ʤ, 

ʧʣʦʱʝʶ ʥʘʛʨʽʚʫ ʦʜʥʦʛʦ ʯʘʥʫ 0,785 2ʤ , ʘʙʦ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʥʘʛʨʽʚʫ 5.495 2ʤ , 

ʪʦʙʪʦ ʚ 4 ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ ʚ ʞʘʨʦʚʥʽ ʧʨʝʩʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʌʇ. ʈʦʟʨʘʭʦʚʘʥʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 15 ʪ/ʜʦʙʫ, ʪʦʙʪʦ ʚ 120/15 = 8 ʨʘʟʽʚ ʤʝʥʰʝ ʥʽʞ ʘʛʨʝʛʘʪ ʌʇ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʠʪʦʤʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʞʘʨʦʚʥʽ ʚʠʱʝ ʧʠʪʦʤʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʝʛʘʪʫ ʌʇ. ʊʘʢʠʤ ʯʠʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʞʘʨʦʚʥʷ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʤôʷʪʢʠ 0,09 ʢʛ/ʢʛ ʽ ʥʠʞʯʝ ʧʦʚʠʥʥʘ ʢʨʘʱʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʦʟʨʠʚ ʚʦʣʦʛʠ ʟʽ ʩʢʝʣʝʪʦʤ ʤôʷʪʢʠ. 

ɺʠʟʥʘʯʠʤʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʦʟʨʠʚ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʚ ʤôʷʪʮʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʚ ʦʩʪʘʥʥʽʭ ʧ'ʷʪʠ ʯʘʥʘʭ ʩʝʤʽʯʘʥʥʦʾ ʞʘʨʦʚʥʽ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʃ.ʅ. ʅʽʢʽʪʽʥʦʾ: 

 

.* [32044, 22701, 47647, 40874, 43341]E M ES = =   ʢɼʞ 

 

ʅʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʻ ʧʨʦʤʽʞʥʠʤ ʝʪʘʧʦʤ ʯʠʩʝʣɹʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʦʣʦʛʦʪʝʧʣʦʚʦ ʾ ʦʙʨʦʙʢʠ ʤôʷʪʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʝʥʝʨʛʽʾ ʟʚ'ʷʟʢʫ ʚʦʣʦʛʠ ʟ ʦʙʨʦʙʣʶʚʘʥʦ ʁ ʤôʷʪʢʦ  ʁ ʚʽʜ 

ʧʠʪʦʤʦʛʦ ʚʦʣʦʛʦʚʤʽʩʪʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʚ ʢʦʞʥʦʤʫ 

ʯʘʥʽ ʙʘʛʘʪʦʯʘʥʥʦ ʾ ʞʘʨʦʚʥʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʠʣʘ ʧʦʛʣʠʙʠʪʠ 

ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʞʘʨʽʥʥʷ ʤôʷʪʢʠ ʚ ʙʘʛʘʪʦʯʘʥʥʡ̔ ʞʘʨʦʚʥʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʠʩʣʦ 

ʯʘʥʽʚ ʚ ʞʘʨʦʚʥʽ ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ. 

 

5.2.2. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʫ  

ʇʽʜ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʨʦʟʫʤʽʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʣʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʷʚʠʱ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʝʻʨʥʦʤʫ ʙʘʨʘʙʘʥʽ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ, ʽ ʥʝʜʦʩʪʘʪʥʴʦʶ ʾʭ 

ʚʠʚʯʝʥʦʩʪʶ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝʤʘʻ ʧʦʚʥʦʾ ʪʝʦʨʽʾ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʽʚ. ʆʜʥʘʢ 

ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʝʚʥʠʡ ʽʥʪʝʨʝʩ. 
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ʄʝʭʘʥʽʟʤ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ ʧʨʝʩʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʤʽʩʮʷ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʟʝʻʨʥʠʡ ʙʘʨʘʙʘʥ ʜʦ ʚʠʭʽʜʥʦʾ ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ ʨʦʟʧʦʜʽʣʝʥʠʡ 

[204,205]. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʨʫʰʽʡʥʘ ʧʦʚʝʨʭʥʷ ʚʠʪʢʽʚ, ʚʩʪʫʧʘʶʯʠ 

ʚ ʟʽʪʢʥʝʥʥʷ ʟ ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ, ʟʜʽʡʩʥʶʻ ʥʘ ʥʠʭ ʪʠʩʢ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ 

ʩʫʩʽʜʥʽʤ ʯʘʩʪʠʥʢʘʤ, ʱʦ ʥʝ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʟʽʪʢʥʝʥʥʽ ʟ ʚʠʪʢʘʤʠ. ʄʘʪʝʨʽʘʣ ʧʽʜ ʚʧʣʠʚʦʤ ʛʚʠʥʪʘ ʦʪʨʠʤʫʻ ʜʚʘ ʨʫʭʠ: 

ʧʦʩʪʫʧʘʣʴʥʠʡ ʫʟʜʦʚʞ ʦʩʽ ʛʚʠʥʪʘ ʽ ʦʙʝʨʪʘʣʴʥʠʡ ʥʘʚʢʦʣʦ ʦʩʽ ʛʚʠʥʪʘ (ʨʘʟʦʤ ʟ 

ʛʚʠʥʪʦʤ). ɼʦʜʘʚʘʥʥʷ ʮʠʭ ʨʫʭʽʚ ʤʦʛʣʦ ʙ ʜʘʪʠ ʨʫʭ ʧʦ ʩʧʽʨʘʣʽ, ʧʨʦʪʝ ʤʘʪʝʨʽʘʣ 

ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʦʙʝʨʪʘʥʥʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʩʠʣʘʤʠ ʪʝʨʪʷ ʯʘʩʪʠʥʦʢ ʧʦ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ ʽ ʦʧʦʨʦʤ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʧʨʷʤʥʠʭ ʥʦʞʽʚ, ʱʦ ʚʭʦʜʷʪʴ 

ʚ ʨʦʟʨʠʚ ʤʽʞ ʚʠʪʢʘʤʠ, ʘ ʪʘʢʦʞ ʦʧʦʨʦʤ ʚʠʩʪʫʧʘʶʯʠʭ ʢʫʪʽʚ ʟʝʻʨʥʠʭ ʢʦʣʦʩʥʠʢʽʚ 

ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ. ɺʩʝ ʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʷʢʝ 

ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦ ʢʦʣʫ, ʘʣʝ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʚʧʝʨʝʜ ʫʟʜʦʚʞ 

ʦʩʽ ʛʚʠʥʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ.  

ʋ ʤʽʩʮʷʭ ʨʦʟʨʠʚʽʚ ʤʽʞ ʚʠʪʢʘʤʠ ʧʦʨʫʰʫʻʪʴʩʷ ʰʣʷʭ ʧʨʦʩʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ 

ʤʝʟʛʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʜʦ ʨʦʟʨʠʚʽʚ ʛʚʠʥʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʩʫʮʽʣʴʥʠʭ ʚʠʪʢʽʚ. 

ʄʘʩʘ ʧʨʝʩʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʩʫʚʘʻʪʴʩʷ ʧʝʨʝʜʥʽʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʠʪʢʽʚ ʚ 

ʧʨʦʩʪʦʨʽ ʢʽʣʴʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ. ʎʝʡ ʧʝʨʝʪʠʥ ʦʙʤʝʞʝʥʠʡ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʦʚʝʨʭʥʝʶ 

ʤʘʪʦʯʠʥʠ ʚʠʪʢʽʚ ʽ ʧʨʦʤʽʞʥʠʭ ʢʽʣʝʮʴ ʽ ʟ ʽʥʰʦʛʦ ʙʦʢʫ - ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 

ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ. ʇʨʝʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʩʫʚʘʻʪʴʩʷ ʜʦ ʢʽʥʮʷ ʟʝʻʨʥʦʛʦ 

ʙʘʨʘʙʘʥʘ ʽ ʧʦʪʽʤ ʚʠʭʦʜʠʪʴ ʧʽʜ ʜʽʻʶ ʩʪʚʦʨʝʥʥʦʛʦ ʪʠʩʢʫ ʯʝʨʝʟ ʚʠʭʽʜʥʫ ʢʽʣʴʮʝʚʫ 

ʱʽʣʠʥʫ ʫ ʚʠʛʣʷʜʽ ʤʘʢʫʭʦʚʦʾ ʨʘʢʫʰʢʠ. ɺ ʭʦʜʽ ʧʨʦʩʫʚʘʥʥʷ ʤʦʞʣʠʚʠʡ ʽ ʜʝʷʢʠʡ 

ʟʚʦʨʦʪʥʠʡ ʨʫʭ ʯʘʩʪʠʥʠ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʷʚʥʽ ʥʝʟʥʘʯʥʽ ʟʘʟʦʨʠ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ 

ʢʨʦʤʢʦʶ ʚʠʪʢʽʚ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʱʦ ʛʘʣʴʤʫʻ 

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʦʨʷʜ ʟ 

ʧʨʦʰʪʦʚʭʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʚʧʝʨʝʜ, ʪʘʢ ʩʘʤʦ ʽ ʡʦʛʦ ʫʱʽʣʴʥʝʥʥʷ, ʱʦ ʟʨʦʩʪʘʻ ʚ 

ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʜʦ ʚʠʭʦʜʫ ʢʽʣʴʮʝʚʦʾ ʱʽʣʠʥʠ. ʉʧʦʯʘʪʢʫ ʫʱʽʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʡʜʝ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʧʨʦʤʽʞʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ, ʚʞʠʤʘʥʥʷ ʦʜʥʠʭ 

ʯʘʩʪʠʥʦʢ ʚ ʧʨʦʤʽʞʢʠ ʤʽʞ ʽʥʰʠʤʠ. ʇʨʠʯʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʣʦ ʽ ʧʦʚʝʨʭʥʷ 
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ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʩʘʤʠʭ ʯʘʩʪʠʥʦʢ, 

ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʣʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ (ʚʩʝʨʝʜʠʥʽ ʯʘʩʪʠʥʦʢ), 

ʟ'ʻʜʥʘʥʥʶ ʯʘʩʪʦʢ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʫʪʚʦʨʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʙʽʣʴʰ-ʤʝʥʰ 

ʣʘʤʢʦʛʦ ʙʨʠʢʝʪʫ ʤʘʢʫʭʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʱʽʣʴʥʝʥʥʷ ʧʨʝʩʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʦʣʽʾ ʯʝʨʝʟ ʧʦʟʜʦʚʞʥʽ 

ʱʽʣʠʥʠ ʤʽʞ ʢʦʣʦʩʥʠʢʘʤʠ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ ʥʝʦʜʥʘʢʦʚʘ ʧʦ ʜʦʚʞʠʥʽ ʟʝʻʨʘ. ʎʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʘ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʠʩʢʫ ʟʨʦʩʪʘʻ ʜʝʬʦʨʤʘʮʽʷ ʛʝʣʝʚʦʾ ʯʘʩʪʠʥʠ 

ʯʘʩʪʠʥʦʢ ʽ ʜʝʷʢʽ ʢʘʧʽʣʷʨʠ ʟʘʧʨʝʩʦʚʫʶʪʴʩʷ, ʟ ʯʘʩʪʢʦʚʦ ʦʣʽʻʶ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ. 

ʆʣʽʷ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʚ ʟʘʧʨʝʩʦʚʘʥʠʭ ʢʘʧʽʣʷʨʘʭ, ʽ ʦʣʽʷ, ʱʦ ʟʘʣʠʰʠʣʘʩʴ ʚ 

ʥʝʟʨʫʡʥʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ, ʚʠʟʥʘʯʘʻ ʟʘʣʠʰʢʦʚʠʡ ʫʤʽʩʪ ʦʣʽʾ ʚ ʤʘʢʫʩʽ. 

ɺʠʜʽʣʝʥʥʷ ʦʣʽʾ ʟ ʤʝʟʛʠ - ʮʝ ʧʨʦʮʝʩ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʯʘʩʽ: ʯʠʤ ʙʽʣʴʰʝ 

ʤʝʟʛʘ ʧʝʨʝʙʫʚʘʻ ʚ ʟʝʻʨʽ, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʝ ʯʘʩʫ ʙʫʜʝ ʜʽʷʪʠ ʥʘ ʥʝʾ ʪʠʩʢ, ʪʠʤ 

ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʦʣʽʷ ʙʫʜʝ ʩʪʽʢʘʪʠ, ʪʠʤ ʥʠʞʯʝ ʙʫʜʝ ʦʣʽʡʥʽʩʪʴ ʨʘʢʫʰʢʠ. ʎʝ 

ʧʦʣʦʞʝʥʥʷ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʧʨʘʢʪʠʢʦʶ ʨʦʙʦʪʠ ʧʨʝʩʽʚ: ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʟʤʝʥʰʫʻʪʴʩʷ ʦʣʽʡʥʽʩʪʴ ʨʘʢʫʰʢʠ. ʏʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʤʝʟʛʠ ʧʦ ʟʝʻʨʫ ʤʦʞʥʘ ʦʨʽʻʥʪʦʚʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ, ʜʦʚʞʠʥʠ ʢʦʞʥʦʛʦ ʚʠʪʢʘ ʽ ʜʦʚʞʠʥʠ 

ʥʘʩʪʘʥʦʚʥʠʭ ʚʪʫʣʦʢ. ʆʜʥʘʢ ʬʘʢʪʠʯʥʦ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥʷ ʤʝʟʛʠ ʚ ʟʝʻʨ ̔ʙʽʣʴʰʝ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ, ʪʘʢ ʷʢ ʯʘʩʪʠʥʘ ʤʝʟʛʠ ʥʙ̔ʠ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ ʧʽʜ ʜʽʻʶ 

ʧʨʦʪʠʪʠʩʢʫ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ. ɸ.ʄ. ɻʦʣʜʦʚʩʴʢʠʡ 

ʦʪʨʠʤʘʚ ʥʘʩʪʫʧʥʽ ʜʘʥʽ ʧʨʦ ʧʝʨʝʙʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʟʝʻʨʥʦʤʫ ʙʘʨʘʙʘʥʽ ʧʨʝʩʫ.   

 

ʊʘʙʣʠʮʷ 5.11 

ɿʘʣʝʞʥʽʩʪʴ ʦʣʽʡʥʦʩʪʽ ʧʝʣʶʩʪʢʠ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʫ ʛʚʠʥʪʦʚʦʛʦ 

ʚʘʣʘ, ʦʙ/ʭʚ 

ʆʣʽʡʥʽʩʪʴ ʧʝʣʶʩʪʢʠ ʥʘ ʘʙʩʦʣʶʪʥʦ  

ʩʫʭʫ ʨʝʯʦʚʠʥʫ, % 

27 17,6 

21 16,8 

13 12,7 
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ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ, ʧʦʪʨʽʙʥʦ ʟ'ʷʩʫʚʘʪʠ 

ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʤʝʟʛʠ ʚ ʟʝʻʨʽ. ɼʦʩʣʽʜʞʝʥʥʷ ɻ.ɺ. ɿʘʨʝʤʙʦ [207] ʧʽʜʪʚʝʨʜʠʣʠ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ɸ.ʄ. ɻʦʣʜʦʚʩʴʢʦʛʦ, ʱʦ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʟʛʠ ʚʩʝ ʞ 

ʧʨʦʚʝʨʪʘʻʪʴʩʷ ʟʽ ʰʥʝʢʦʚʠʤ ʚʘʣʦʤ. 

ɺ.ɸ. ʄʘʩʣʽʢʦʚ ʚʠʚʽʚ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʚʠʥʪʦʚʦʛʦ 

ʧʨʝʩʘ ʚ ʤʘʩʦʚʠʭ ʦʜʠʥʠʮʷʭ (ʢʛ/ʛʦʜ) ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ [190,191]: 

 

 ( )
2

3600 1 ,
4 60

ʟD n
Q L

p
y r= -                                    (5.7) 

 

ʜʝ Q-ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ, ʢʛ/ʛʦʜ; 

ʟD -ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʟʝʻʨʘ, ʤ; 

L-ʜʦʚʞʠʥʘ ʚʠʪʢʘ, ʤ; 

n-ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʫ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʦʙ/ʭʚʠʣ; 

r-ʦʙôʻʤʥʘ ʤʘʩʘ ʤʝʟʛʠ, ʢʛ/ʤ3; 

y-ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ:      

 

ʝʨʠʟʝʻʨʥʦʾʢʘʤʻʤ'ʦʙ

ʚʠʪʢʘʻʤ'ʦʙ
=y                                        (5.8) 

 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʤʘʻ ʨʽʟʥʫ ʚʝʣʠʯʠʥʫ ʜʣʷ ʧʨʝʩʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ 

ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʘ.  

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ɣ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʚʠʥʪʦʚʠʭ ʧʨʝʩʽʚ ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʚʥʠʤ 1 (ʪʦʙʪʦ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʚʠʪʢʘ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʠʡ). 

ʑʽʣʠʥʘ ʽ ʚʽʜʢʨʠʪʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʢʫʪ ʦʙʫʤʦʚʣʶʶʪʴ ʧʝʨʝʭʽʜ ʧʨʝʩʦʚʘʥʦʾ 

ʤʝʟʛʠ ʯʝʨʝʟ ʥʠʪʢʫ ʚʠʪʢʘ. ɼʣʷ ʦʙʣʽʢʫ ʮʠʭ ʷʚʠʱ ʚʚʝʜʝʤʦ ʚ ʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ .ɺK  ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʘʟʫʻ, ʷʢʘ ʯʘʩʪʠʥʘ ʤʝʟʛʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʪʝʯʽʾ 

ʧʝʨʝʭʦʜʠʪʴ ʯʝʨʝʟ ʥʠʪʢʫ ʚʠʪʢʘ. ʆʪʞʝ, ʨʽʚʥʷʥʥʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʚʠʥʪʦʚʦʛʦ 

ʧʨʝʩʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ [4,5]: 
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 ( )( )2
ʟ ʚ47.1 1 1 .Q D Ln Ky r= - -                              (5.9) 

 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʩʦʚʘʥʦʾ 

ʤʝʟʛʠ ʽ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʝʩʫʚʘʥʥʷ. ʊʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʥʝ 

ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ; ʚʽʥ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʽ ʟʤʽʥʦʶ ʷʢʦʩʪʽ 

ʤʝʟʛʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʨʝʩʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ [4,5]: 

 

 ( )ʚ1 ,Q A K= -                                            (5.10) 

 

ʜʝ ɸ- ʜʝʷʢʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʦʙ'ʻʤʥʦʾ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ. 

 

ʊʘʢ ʷʢ ʤʝʟʛʘ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʜʫʞʝ ʚ'ʷʟʢʘ 

ʨʽʜʠʥʘ, ʪʦ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʾʾ ʚʩʝʨʝʜʠʥʽ ʟʝʻʨʘ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʛʽʜʨʦʜʠʥʘʤʽʢʠ. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʬʦʨʤʫʣʠ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ, ʧʨʠ ʡʦʛʦ 

ʨʦʙʦʪʽ ʚʩʝʨʝʜʠʥʽ ʟʝʻʨʘ ʚʠʥʠʢʘʶʪʴ ʜʚʽ ʪʝʯʽʾ: ʦʜʠʥ - ʚʠʤʫʰʝʥʠʡ ʧʦʪʽʢ, 

ʚʠʢʣʠʢʘʥʠʡ ʦʙʝʨʪʘʥʥʷʤ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʫʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ 

ʢʘʥʘʣʫ ( )1 ;Q  ʜʨʫʛʠʡ - ʧʨʦʪʠʪʝʯʽʷ, ʚʠʢʣʠʢʘʥʠʡ, ʛʨʘʜʽʻʥʪʦʤ ʪʠʩʢʫ, ʱʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʪʠʪʠʩʢʫ ʽ ʚʠʭʦʜʠʪʴ ʟ ʧʨʝʩʘ ʨʘʢʫʰʢʠ. 

ɼʨʫʛʠʡ ʧʦʪʽʢ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʝʢʽʣʴʢʘ ʪʝʯʽʡ: ʧʨʦʪʠʪʝʯʽʷ ʚʟʜʦʚʞ 

ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ, ʚʠʢʣʠʢʘʥʠʡ ʛʨʘʜʽʻʥʪʦʤ ʪʠʩʢʫ ( )2 ;Q  ʧʨʦʪʠʪʝʯʽʷ ʚ ʟʘʟʦʨʽ ʤʽʞ 

ʚʝʨʰʠʥʦʶ ʥʠʪʢʠ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʘ ( )3 ;Q  ʧʨʦʪʠʪʝʯʽʷ ʚ ʢʫʪ ʨʦʟʨʠʚʫ 

ʥʠʪʢʠ ʚʠʪʢʘ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʪʘʢʦʞ ʛʨʘʜʽʻʥʪʦʤ ʪʠʩʢʫ ( )4 .Q   

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʚ 

ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ [4,5,254]: 

 

 1 2 3 4.Q Q Q Q Q= - - -                                     (5.11) 
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ʈʠʩ. 5.7. ɼʦ ʚʠʩʥʦʚʢʫ ʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ. 

 

ʊʘʢ ʷʢ ʰʚʠʜʢʦʩʪʽ ʚʠʤʫʰʝʥʦʛʦ ʪʝʯʽʾ ʽ ʧʨʦʪʠʪʝʯʽʾ ʩʧʨʷʤʦʚʘʥʽ ʫʟʜʦʚʞ 

ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ, ʪʦ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʨʽʰʝʥʥʷ ʜʣʷ ʩʫʤʘʨʥʦʾ ʦʜʥʦʚʠʤʽʨʥʦʾ ʪʝʯʽʾ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ ʮʽʻʾ ʪʝʯʽʾ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʨʽʚʥʷʥʥʷʤ 

ʅʘʚ'ʻ - ʉʪʦʢʫ ʽ ʟʘʩʪʦʩʫʻʤʦ ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʝʢʩʪʨʫʜʝʨʽʚ, ʪʦʙʪʦ ʟʚʝʨʥʝʥʠʡ ʨʫʭ ʛʚʠʥʪʘ ʽ ʟʝʻʨʘ. ʇʨʠ ʟʚʝʨʥʝʥʦʤʫ ʨʫʩʽ, ʪʦʙʪʦ, 

ʢʦʣʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝʨʫʭʦʤʠʡ ʨʦʟʛʦʨʥʫʪʠʡ ʚʠʪʦʢ ʽ ʨʫʭʘʻʪʴʩʷ ʥʘʜ ʥʠʤ ʟʝʻʨ, 

ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴʩʷ ʚʠʢʣʘʜʢʠ. 

 ʏʝʨʝʟ ʤʘʣʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʝʟʛʠ ʥʝʭʪʫʻʤʦ ʤʘʩʦʚʠʤʠ ʽ ʽʥʝʨʮʽʡʥʠʤʠ 

ʩʠʣʘʤʠ. ʊʦʤʫ ʨʽʚʥʷʥʥʷ ʅʘʚ'ʻ - ʉʪʦʢʩʘ ʩʧʨʦʩʪʠʪʴʩʷ, ʽ ʜʣʷ ʦʜʥʦʚʠʤʽʨʥʦʾ ʪʝʯʽʾ 

ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʦ ʫ ʚʠʛʣʷʜʽ [2,4,5,254,255]: 

 

2 2
1,2 1,2

2 2

v v
.

p

z x y
m
å õµ µµ

= +æ ö
æ öµ µ µç ÷

                                 (5.12) 

 

ʜʝ 1,2v - h ʚʠʜʢʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʦʾ ʪʝʯʽʾ ʫʟʜʦʚʞ ʢʘʥʘʣʫ ʚʠʪʢʘ, ʤ/ʩ; 

m- ʢʦʝʬʽʮʽʻʥʪ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʤʝʟʛʠ, ʇʘĿʩ; 

p-ʪʠʩʢ, ʇʘ; 

, ,x y z- ʧʦʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ. 
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ʇʨʠ ʧʝʨʝʙʽʛʫ ʤʝʟʛʠ ʚ ʢʘʥʘʣʽ ʰʚʠʜʢʽʩʪʴ 1,2v  ʚʜʦʚʞ ʦʩʽ x  ʟʤʽʥʶʻʪʴʩʷ 

ʥʝʟʥʘʯʥʦ, ʽ ʟʥʠʞʫʻʪʴʩʷ ʮʷ ʰʚʠʜʢʽʩʪʴ ʪʽʣʴʢʠ ʧʽʜ ʩʪʽʥʘʤʠ ʢʘʥʘʣʫ, ʪʦʙʪʦ ʧʨʠ 0x=  

ʠ x b=  (b -h ʠʨʠʥʘ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ). ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʷʥʥʷ ʅʘʚ'ʻ - ʉʪʦʢʩʘ 

ʧʨʠʡʤʘʻ ʚʠʜ: 

 

2
1,2

2

v 1
.

d dp

dzdy m
= ,                                        (5.13) 

 

ɯʥʪʝʛʨʫʶʯʠ ʮʝ ʨʽʚʥʷʥʥʷ ʜʚʽʯʽ ʧʦ y, ʦʪʨʠʤʫʻʤʦ:  

 

 2
1,2 1 2

1
v ,

2

dp
y C y C

dzm
= + +                               (5.14) 

 

ʜʝ 1C  ʠ 2C - ʧʦʩʪʽʡʥʽ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ: ʧʨʠ 0y=  ʪʘ 1,2 20 0.v C= = 

ʇʨʠ ʚʝʣʠʯʠʥʽ ,y  ʨʽʚʥʽʡ ʛʣʠʙʠʥʽ ʢʘʥʘʣʫ, ʪʦʙʪʦ ʧʨʠ ,
2

ʟD d
y h

-
= =  

ʰʚʠʜʢʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʦʾ ʪʝʯʽʾ 

 

 1,2 cos cos ,ʟv v D na p a= =                              (5.15) 

 

ʜʝ a- ʢʫʪ ʧʽʜʡʦʤʫ ʥʠʪʢʠ ʚʠʪʢʘ; 

n- ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʦʙ / ʭʚ; 

v- ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟʝʻʨʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʤ/ʩ; 

ʟD  ʪʘ d-ʜʽʘʤʝʪʨ ʟʝʻʨʘ ʪʘ ʩʪʫʧʠʮʽ ʚʠʪʢʘ, ʤ; 

h-ʚʠʩʦʪʘ ʥʠʪʢʠ ʚʠʪʢʘ, ʤ. 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʧʨʠ 2 0:C =  

 

 

2

ʟ ʟ
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2 2 2

D d D ddp
D n C
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- -å õ
= +æ ö

ç ÷
                          (5.16) 
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ɿ ʬʦʨʤʫʣʠ (5.16) ʦʪʨʠʤʫʻʤʦ ʧʦʩʪʽʡʥʫ ʽʥʪʝʛʨʫʚʘʥʥʷ1C  

 

 ʟ ʟ
1

ʟ

2 cos 1
.

2 2

D n D ddp
C

D d dz

p a

m

-
= -

-
                            (5.17) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʧʦʩʪʽʡʥʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ ʨʽʚʥʷʥʥʷ (5.15), ʦʪʨʠʤʫʻʤʦ 

ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʨʝʟʫʣʴʪʫʶʯʦʾ ʪʝʯʽʾ ʤʝʟʛʠ ʧʦ ʛʣʠʙʠʥʽ ʢʘʥʘʣʫ: 

 

 ( )21,2

v 1
v .

2

dp
y hy y

h dzm
= - -                                  (5.18) 

ɺʝʣʠʯʠʥʘ ʨʝʟʫʣʴʪʫʶʯʦʾ ʪʝʯʽʾ (ʤ3 /ʩ) 

 

 1,2 1,2 ,

F

Q v dF=ñ                                            (5.19) 

ʜʝ F- ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ, ʤ2  . 

 

 

ʈʠʩ. 5.8. ʉʭʝʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʘʥʘʣʫ ʧʨʠ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ 

ʬʦʨʤʽ ʥʠʪʢʠ ʚʠʜʽʣʠʤʦ ʡʦʛʦ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ (ʨʠʩ.4.11) ʥʘ ʚʽʜʩʪʘʥʽ y  ʚʽʜ 

ʦʩʥʦʚʠ ʧʦʣʦʩʢʠ ʰʠʨʠʥʦʶ .dy  ɽʣʝʤʝʥʪʘʨʥʘ ʧʣʦʱʘ ʮʽʻʾ ʩʤʫʞʢʠ: 

 

 ()1 ,dF W y dy=                                          (5.20) 
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ʜʝ ()1W y - ʰʠʨʠʥʘ ʢʘʥʘʣʫ ʥʘ ʚʽʜʩʪʘʥʽ ʫ ʚʽʜ ʾʾ ʦʩʥʦʚʠ, ʜʦʨʽʚʥʶʻ 

( ) 2 cos ,t b tg yb a- + Öè øê ú  ʤ; 

t-ʢʨʦʢ ʥʠʪʢʠ ʚʠʪʢʘ, ʤ;  

b -h ʠʨʠʥʘ ʥʠʪʢʠ ʫ ʦʩʥʦʚʠ, ʤ; 

b-ʢʫʪ ʥʘʭʠʣʫ ʛʨʘʥʽ ʥʠʪʢʠ, ʛʨʘʜ. 

 

ʇʦʟʥʘʯʠʤʦ ( )cost b Wa- = - h ʠʨʠʥʘ ʢʘʥʘʣʫ ʙʽʣʷ ʦʩʥʦʚʠ, ʪʦʜʽ: 

 

 ( )2 cos .dF W tg y dy= + b a                                  (5.21) 

 

ʊʘʢ ʷʢ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʘʥʘʣʫ ʻ ʬʫʥʢʮʽʻʶ ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

0 ʜʦ ,h   ʪʦ ʨʽʚʥʷʥʥʷ (5.21) ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ [190,191]: 

 

 ( )1,2 1,2 1,2v v 2 cos

F F

Q dF W tg y dy= = + b añ ñ                       (5.22) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʚ ʬʦʨʤʫʣʫ (5.22) ʟʥʘʯʝʥʥʷ 1,2v  ʟ ʬʦʨʤʫʣʠ (5.18), ʦʪʨʠʤʘʥʦ: 

 

( )
2

1,2

2 3 4

v
2 cos

2

v 2 1 1
cos cos .

2 3 12 12

h
hy y dp

Q y W tg y dy
h dz

Wh dp dp
vtg h W h tg h

dz dzm m

è øå õ-
= - + b a =é ùæ ö

mé ùç ÷ê ú

å õ
= + b a - + b aæ ö

ç ÷

ñ
    (5.23) 

 

 

2
1,2

3 4

v 2
cos

2 3

sin cos sin
.

12 12

Wh
Q vtg h

Wh h tg dp

dlm m

= + b a -

å õa b a a
- +æ ö
ç ÷

                      (5.24) 

 

ʋ ʬʦʨʤʫʣʽ (5.24) ʧʝʨʰʽ ʜʚʘ ʜʦʜʘʥʢʠ ʻ ʚʠʤʫʰʝʥʠʤʠ ʪʝʯʽʷʤʠ, ʱʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʝʩʘ, ʱʦ ʙʫʣʦ ʧʦʟʥʘʯʝʥʦ 1.Q  ɼʚʘ ʽʥʰʠʭ ʜʦʜʘʥʢʠ ʻ 
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ʧʨʦʪʠʪʝʯʽʷʤʠ, ʧʦʟʥʘʯʝʥʠʤʠ ʷʢ 2Q  ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʨʘʜʽʻʥʪʘ ʪʠʩʢʫ ,
dp

dl
 ʟʤʽʥʥʦʛʦ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʢʦʥʫʩʘ. ʆʪʞʝ, 

 

 

3 4

2

sin cos sin
.

12 12

Wh h tg dp
Q

dlm m

å õa b a a
= +æ ö
ç ÷

                         (5.25) 

 

ɺʝʣʠʯʠʥʫ ʧʨʦʪʠʪʝʯʽʾ ʚ ʟʘʟʦʨʽ ʤʽʞ ʥʠʪʢʦʶ ʚʠʪʢʘ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 

ʟʝʻʨʘ ʜʣʷ ʝʢʩʪʨʫʜʝʨʽʚ ʜʦʩʣʽʜʞʫʚʘʚ ɻ. ʐʝʥʢʝʣʴ [208] ʩʪʦʩʦʚʥʦ ʜʦ ʧʨʝʩʫʚʘʥʥʷ 

ʧʣʘʩʪʤʘʩ. ʐʝʥʢʝʣʴ ʨʦʟʛʣʷʜʘʻ ʱʽʣʠʥʫ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ ʤʽʞ ʥʠʪʢʦʶ ʚʠʪʢʘ ʽ 

ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʝʻʨʘ, ʚ ʷʢʫ ʧʽʜ ʜʽʻʶ ʛʨʘʜʽʻʥʪʘ ʪʠʩʢʫ 
dp

dl
 ʪʝʯʝ ʚ'ʷʟʢʘ 

ʨʽʜʠʥʘ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʪʠʭ ʞʝ ʨʽʚʥʷʥʴ ʅʘʚ'ʻ - ʉʪʦʢʩʘ ʽ ʧʨʠ 

ʨʦʟʛʣʷʜʽ ʾʭ ʷʢ ʦʜʥʦʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ ʐʝʥʢʝʣʝʤ ʦʪʨʠʤʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʚʝʣʠʯʠʥʠ ʧʨʦʪʠʪʝʯʽʾ: 

 

 
2 2 3

3 .
12

ʟD tg dp
Q

a dl

p d a
=

m
                                    (5.26) 

 

ʜʝ d- ʰʠʨʠʥʘ ʟʘʟʦʨʫ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʥʠʪʢʠ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʝʶ 

ʟʝʻʨʘ, ʤ; 

ʘ- ʰʠʨʠʥʘ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʥʠʪʢʠ, ʤ. 

ʂʨʦʢ ʥʠʪʢʠ ʥʘ ʚʠʪʢʫ ʚʠʢʦʥʘʥʠʡ ʚ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ. ʊʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʢʫʪ 

ʨʦʟʨʠʚʫ, ʚ ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʘʩʪʠʥʘ ʤʝʟʛʠ, ʫʪʚʦʨʶʶʯʠ ʱʝ ʦʜʥʫ ʧʨʦʪʠʪʝʯʽʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ɺ.ɸ. ʄʘʩʣʽʢʦʚʘ ʽ ʇ.ɯ. ʏʝʯʝʚʠʮʠʥʘ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʝʣʠʯʠʥʘ ʮʽʻʾ 

ʧʨʦʪʠʪʝʯʽʾ [191]: 
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,         (5.27) 
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ʜʝ 1q - ʢʫʪ ʨʦʟʨʠʚʫ ʥʠʪʢʠ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ 

 

 

 2 3 4
1

1

1 .
Q Q Q

Q Q
Q

å õ+ +
= -æ ö
ç ÷

,                                  (5.28) 

 

ʊʘʢ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʠ ʧʨʦʪʠʪʝʯʽʡ ʜʦ ʚʠʤʫʰʝʥʦʾ ʪʝʯʽʾ ʻ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʚʝʨʥʝʥʥʷ ʚK , ʪʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ 

 

( )1 ʚ1 .Q Q K= -                                           (5.29) 

 

ʅʝʚʘʞʢʦ ʧʦʤʽʪʠʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʤʠ ʪʨʴʦʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ: 

 

 ʚ 2 3 4,K K K K= + +                                       (5.30) 

 

ʜʝ 2
2

1

Q
K

Q
= - ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʪʠʪʝʯʽʾ ʫʟʜʦʚʞ ʛʚʠʥʪʦʚʦʛʦ ʢʘʥʘʣʫ ʜʦ 

ʚʠʤʫʰʝʥʦʾ ʪʝʯʽʾ; 

3
3

1

Q
K

Q
= - ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʪʠʪʝʯʽʾ ʯʝʨʝʟ ʥʠʪʢʫ ʜʦ ʚʠʤʫʰʝʥʦʾ ʪʝʯʽʾ; 

4
4

1

Q
K

Q
= - ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʪʠʪʝʯʽʾ ʜʦ ʢʫʪʘ ʨʦʟʨʠʚʫ ʥʠʪʢʠ ʜʦ 

ʚʠʤʫʰʝʥʦʾ ʪʝʯʽʾ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʘ ʟ ʮʠʭ ʪʝʯʽʡ - ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʦʜʥʽʻʾ ʧʨʦʪʠʪʝʯʽʾ ʜʦ 

ʚʠʤʫʰʝʥʦʾ ʪʝʯʽʾ. ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ʚ ʮʽ ʨʽʚʥʦʩʪʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʯʽʡ, ʪʦ 

ʦʪʨʠʤʘʻʤʦ    ʨʦʟʨʘʭʫʥʢʦʚʽ    ʨʽʚʥʷʥʥʷ    ʜʣʷ    ʦʙʯʠʩʣʝʥʥʷ    ʩʢʣʘʜʦʚʠʭ    ʯʘʩʪʠʥ 

 ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ: 
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m + b a

                                (5.31 
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                           (5.32) 
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        (5.33) 

 

ʈʠʩ. 5.9. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 

[4] 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʦʙʯʠʩʣʠʪʠ ʥʘʚʝʜʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʘʢʠʭ ʚʝʣʠʯʠʥ, ʷʢ ʚ'ʷʟʢʽʩʪʴ ʤʝʟʛʠ ʽ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ; ʧʨʦʪʝ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ 

ʣʝʛʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ. 

ɯ.ʇ. ʂʦʣʧʘʢʦʚ [206] ʚʠʟʥʘʯʠʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʦʨʧʨʝʩʫ ʌʇ, ʱʦ ʧʨʘʮʶʻ ʥʘ 

ʩʦʥʷʰʥʠʢʦʚʦʤʫ ʥʘʩʽʥʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 
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ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ. ʆʙʨʦʙʢʘ ʮʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ [190]: 

ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʻ ʣʽʥʽʡʥʦʶ, ʧʘʨʘʣʝʣʴʥʦʶ ʦʩʽ ʘʙʩʮʠʩ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚK  ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. 

ʊʦʤʫ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʻ ʬʫʥʢʮʽʻʶ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ - ʩʪʫʧʝʥʷ ʟʘʪʠʩʥʝʥʥʷ 

ʢʦʥʫʩʘ, ʪʦʙʪʦ()ʚ .K f d=  

 

 

 

ʈʠʩ. 5.10. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʨʽʟʢʦ 

ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ɸ.ʄ. 

ɻʦʣʜʦʚʩʴʢʦʛʦ ʜʣʷ ʙʘʚʦʚʥʷʥʦʛʦ ʥʘʩʽʥʥʷ [204,205], ɯ.ʇ. ʂʦʣʧʘʢʦʚʘ ʽ ɺ.ɸ. 

ʄʘʩʣʽʢʦʚʘ [201, 206] ʜʣʷ ʩʦʥʷʰʥʠʢʦʚʦʛʦ ʥʘʩʽʥʥʷ ʜʦʟʚʦʣʠʣʘ ɺ.ɸ. ʄʘʩʣʽʢʦʚʫ 

ʟʥʘʡʪʠ ʮʶ ʟʘʣʝʞʥʽʩʪʴ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʜʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʠʚʦʣʽʥʽʡʥʘ ʽ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʧʘʜʥʫ ʢʨʠʚʫ, ʷʢʘ ʘʩʠʤʧʪʦʪʠʯʥʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʦʩʽ ʘʙʩʮʠʩ (ʨʠʩ. 5.10). 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,725 ʜʦ 0,506 ʧʨʠ ʟʤʽʥʽ ʰʠʨʠʥʠ 

ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʚʽʜ 6 ʜʦ 12 ʤʤ. ʇʨʠ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʦʪʨʠʤʘʥʠʭ 

ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʘʥʦ ʝʤʧʽʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʚʝʨʥʝʥʥʷ ʧʨʝʩʘ ʌʇ [4,5]: 

 

 
ʚ 0.58

2.15
,K

d
=

                                             (5.34) 

 

ʜʝ d-h ʠʨʠʥʘ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ, ʤʤ. 
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ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʧʦ ʥʘʜʭʦʜʞʝʥʥʶ ʤʝʟʛʠ. ʗʢʱʦ ʞ 

ʜʦ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʚʚʝʩʪʠ ʚʠʭʽʜ ʟ ʤʝʟʛʠ ʥʘʩʽʥʥʷ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʝʩʘ ʧʦ ʥʘʩʽʥʥʶ (ʢʛ / ʛʦʜ): 

 

 
( )( )2

ʟ ʚ

ʤ

4710 1 1
.

D Ln K
Q

B

y r- -
=                            (5.35) 

 

ʜʝʤB -ʚʠʭʽʜ ʤʝʟʛʠ ʟ ʥʘʩʽʥʥʷ,%. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʜʦʟʚʦʣʠʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ: 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʧʨʠ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʚʠʪʢʽʚ ʽ ʥʦʞʽʚ ʽ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʚʠʭʽʜʥʦʛʦ ʦʧʦʨʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ. ʷʢʱʦ ʚʝʣʠʯʠʥʫ Ŭ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʚʠʨʘʟ: 

 

( )( )2
ʟ ʚ

ʤ

4710 1 1D L K
a

B

y r- -
=                           (5.36) 

 

ʪʦ ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʝʩʘ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

 

                     .Q an=                                              (5.37) 

 

ʅʘ ʛʨʘʬʽʢʫ ʮʝ ʨʽʚʥʷʥʥʷ ʜʘʩʪʴ ʧʨʷʤʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ 

ʢʦʦʨʜʠʥʘʪ ʟ ʢʫʪʦʤ ʥʘʭʠʣʫ ar .ctga  ʆʪʞʝ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʣʽʥʽʡʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʧʨʝʩʘ. ʋ ʪʘʢʽʡ ʞʝ ʟʘʣʝʞʥʦʩʪʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʽ ʚʽʜ ʦʙ'ʻʤʥʦʾ ʤʘʩʠ ʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ( )ʚ1 .K-   

ɺʠʟʥʘʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʚʝʨʥʝʥʥʷ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʤʽʨʷʪʠ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʟʨʫʯʥʽʰʝ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʘʣʝʞʥʽʩʪʶ ʚʠʜʫ: 



284 

().Q f d=                                             (5.38)  

 

ʊʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʧʨʝʩʘ ʌʇ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5.11, ʜʝ ʢʨʠʚʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʥʝʩʝʥʽ ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʦʚʠʭ ʱʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ 

ʚʘʣʘ. ʎʝʡ ʛʨʘʬʽʢ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʧʦ ʤʝʟʟʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. 

ɼʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʨʝʩʘ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʽ 

ʷʢʽʩʥʫ ʩʪʦʨʦʥʫ ʧʨʦʮʝʩʘ, ʪʦʙʪʦ ʦʣʽʡʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʦʾ ʧʝʣʶʩʪʢʠ. 

ʄʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʨʝʞʠʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʣʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ 

ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʽ ʚʝʣʠʢʫ ʪʦʚʱʠʥʫ ʧʝʣʶʩʪʢʠ, ʪʘʢ ʷʢ ʧʨʠ ʪʘʢʠʭ ʨʝʞʠʤʘʭ ʚʠʪʨʘʪʘ 

ʝʥʝʨʛʽʾ ʥʘ ʨʦʙʦʪʫ ʧʨʝʩʘ ʥʘʡʤʝʥʰʘ. 

 
 

ʈʠʩ. 5.11. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʪʠʧʫ ʌʇ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʫ ʽ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʧʨʝʩʫ 

 

ɺʟʘʛʘʣʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʝʩʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʾʭ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ 

ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ. 

ʈʝʰʪʘ ʟʤʽʥʥʠʭ ʜʣʷ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʝʩʫ ʻ ʚʝʣʠʯʠʥʘʤʠ ʧʦʩʪʽʡʥʠʤʠ. 
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ʈʝʛʫʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ 

ʩʣʽʜ ʪʽʣʴʢʠ ʚ ʢʨʘʡʥʴʦʤʫ ʚʠʧʘʜʢʫ. ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʚʘʣʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʙʦʪʠ ʧʨʝʩʘ, ʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʤʝʟʛʠ ʚ ʧʨʝʩʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʦʣʽʡʥʽʩʪʴ ʧʝʣʶʩʪʢʠ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʝʩʘ ʚʠʛʽʜʥʽʰʝ ʟʤʽʥʶʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ, ʪʦʙʪʦ ʰʠʨʠʥʫ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʙʫʚʘʥʥʷ 

ʤʝʟʛʠ ʚ ʧʨʝʩʽ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʪʞʝ, ʦʣʽʡʥʽʩʪʴ ʧʝʣʶʩʪʢʠ ʟʤʝʥʰʫʻʪʴʩʷ. 

 

5.2.3. ʈʦʟʨʘʭʫʥʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʬʦʨʧʨʝʩʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 625 ʢʛ/ʛʦʜ  

ʧʨʝʩʘ ʜʣʷ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʬʦʨʧʨʝʩ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 625 ʢʛ / ʛʦʜ ʩʪʚʦʨʶʻʤʦ 

ʧʦʜʽʙʥʠʤ ʬʦʨʧʨʝʩʫ ʌʇ. ʇʨʠʡʤʘʻʤʦ ʰʠʨʠʥʫ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʚʽʜ 6 ʜʦ 12 ʤʤ. 

ʇʨʠ ʰʠʨʠʥʽ ʱʽʣʠʥʠ 6d= ʤʤ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ. 

 

ʚ 0.58

2.15
0,7605

6
K = =  

ʇʨʠ 10d= ʤʤ 

ʚ 0.58

2.15

10
K = =0,5655 

ʇʨʠ 12d= ʤʤ 

0.58
12 2.15/12 0.5088Kb = =  

 

ɺʝʣʠʯʠʥʘ ɸ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʦʙ'ʻʤʥʦʾ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ, ʟʤʽʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

6 ʚ6 / (1 ) 625 / (1 0.7605) 2609.6 A Q K= - = - = ʢʛ/ʛʦʜ 

10 ʚ10 / (1 ) 625 / (1 0.5655) 1438.4 A Q K= - = - = ʢʛ/ʛʦʜ 

12 ʚ12 / (1 ) 625 / (1 0.5088) 1272.4A Q K= - = - =  ʢʛ/ʛʦʜ 

 

ʜʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʝʩʘ ʚ ʤʘʩʦʚʠʭ ʦʜʠʥʠʮʷʭ, ʢʛ/ʛʦʜ 
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( )
2

3600 1 ,
4

ʟD
Q L

p
y r= -                                          (5.39) 

 

ʜʝ ʟD - ʜʽʘʤʝʪʨ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ, ʤ, L- ʜʦʚʞʠʥʘ ʚʠʪʢʘ, ʤ,  r- ʦʙ'ʻʤʥʘ 

ʤʘʩʘ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 535r= ʢʛ/ .3ȁ . 

ʏʘʩʪʦʪʫ ʦʙʝʨʪʽʚ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʟʘʤʽʥʶʻʤʦ ʦʢʨʫʞʥʦʶ ʰʚʠʜʢʽʩʪʶ 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ ʬʦʨʧʨʝʩʘ ʌʇ 

 V .
60

ʟ ʟ
ʦʢʨ

D D nS

t t

p p Ö
= = =                            (5.40) 

 

ʜʝ S- ʚʥʫʪʨʽʰʥʷ ʜʦʚʞʠʥʘ ʢʦʣʘ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ, t-ʯʘʩ ʦʜʥʦʛʦ 

ʦʙʦʨʦʪʫ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ, ʩ. 

( ) ( )

( )

2
2

60V
3600 1 900 1

4 D 60

900 V 1 ;

ʦʢʨʟ
ʟ

ʟ

ʟ ʦʢʨ

D
A Ln D L

D L

p
y r p y r

p

y r

= - = Ö Ö - =

= -

             (5.41) 

 

( )900 V 1 .ʟ ʦʢʨA D L y r= -                                 (5.42) 

 

ɼʣʷ ʬʦʨʧʨʝʩʘ ʌʇ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ 0.312.y=  

( ) ( )900 1 900 1 0.312 619.2y- = - =  

( )900 V 1 619.2 V ;ʟ ʦʢʨ ʟ ʦʢʨA D L D Ly r r= - = Ö Ö Ö Ö,                   (5.43) 

 619.2 V .ʟ ʦʢʨA D L r= Ö Ö Ö Ö,                                 (5.44) 

 
0.0016

.
619.2 V V

ʟ
ʦʢʨ ʦʢʨ

A A
D

L Lr r
= =

Ö Ö Ö Ö Ö
,                           (5.45) 

 
0.0016

.
V

ʟ
ʦʢʨ

A
D

L r
=
Ö Ö

,                                           (5.46) 

 

ɼʽʘʤʝʪʨ ʧʨʠʡʤʘʣʴʥʦʛʦ ʰʥʝʢʘ ʬʦʨʧʨʝʩʘ ʌʇ 0.247ʟD = ʤ 

ɺʠʟʥʘʯʠʤʦ ʦʢʨʫʞʥʫ ʰʚʠʜʢʽʩʪʴ ʥʘ ʧʨʠʡʤʘʣʴʥʦʤʫ ʰʥʝʢʫ ʌʇ 
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 V .
60

ʟ
ʦʢʨ

D np Ö
= ,                                             (5.47) 

 

ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ ʌʇ 13n=  ʦʙ/ʭʚʠʣ 

 

 
0.247 13

V 0.1680
60 60

ʟ
ʦʢʨ

D np pÖ Ö Ö
= = =  ʤ/ʩ (5.48) 

 

ʊʦʜʽ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʝʩʘ 

60 0.1680
21.4

0.15
n

p

Ö
= =

Ö
 ʦʙ/ʭʚ. 

 

ʇʨʠ ʢʫʪʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʧʨʝʩʘ ʌʇ 27n= ʦʙ/ʭʚ 

 

 
0.247 27

V 0.3490
60 60

ʟ
ʦʢʨ

D np pÖ Ö Ö
= = =  ʤ/ʩ                   (5.49) 

 

ʊʦʜʽ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʝʩʘ 

60 0.3490
45

0.15
n

p

Ö
= º

Ö
 ʦʙ/ʭʚ. 

 

 

2

2

619.2 V 619.2 1.0526 V

651.7895 V .

ʟ ʦʢʨ ʟ ʦʢʨ

ʟ ʦʢʨ

A D L D

D

r r

r

= Ö Ö Ö Ö = Ö Ö Ö =

= Ö Ö
 (5.60) 

 

 2651.7895 V .ʟ ʦʢʨA D r= Ö Ö                                 (5.61) 

 

0.0392
651.7895 V V

ʟ
ʦʢʨ ʦʢʨ

A A
D

r r
= =

Ö Ö Ö
                        (5.62) 
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 0.0392
V

ʟ
ʦʢʨ

A
D

r
=

Ö
                                     (5.63) 

ʇʨʦʚʝʜʝʤʦ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʽʘʤʝʪʨʽʚ 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ ʚʽʜ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʽ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ. 

ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ 

21,4ʦʙ/ʭʚ. ʇʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 6d=  ʤʤ 

 

 
2609.6

0.0392 0.2112
0.1680 535

ʟD = =
Ö

 ʤ                           (5.64) 

 

ʇʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 12d=  ʤʤ 

 

 
1272.4

0.0392 0.1475
0.1680 535

ʟD = =
Ö

 ʤ      (5.65) 

 

ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ 45 

ʦʙ / ʭʚ. ʇʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 6d=  ʤʤ 

 

 
2609.6

0.0392 0.1465
0.3490 535

ʟD = =
Ö

ʤ    (5.66) 

 

ʇʨʠ ʰʠʨʠʥʽ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ 12d=  ʤʤ 

 

 
1272.4

0.0392 0.1023
0.3490 535

ʟD = =
Ö

 ʤ (5.67) 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʨʠʡʤʘʻʤʦ ʜʽʘʤʝʪʨ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ  

D3= 210 ʤʤ. ʋ ʌʇ ʜʽʘʤʝʪʨ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ 250 ʤʤ, ʜʦʚʞʠʥʘ 230 ʤʤ, ʢʨʦʢ 

ʚʠʪʢʘ 290 ʤʤ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʨʝʩ ʩʪʚʦʨʶʻʤʦ ʧʦʜʽʙʥʠʡ ʬʦʨʧʨʝʩʫ ʌʇ. ʊʦʜʽ ʣʽʥʽʡʥʽ 
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ʨʦʟʤʽʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʣʽʥʽʡʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʜʽʙʥʦʩʪʽ 

 ʧʦʜ1 0.21/0.25 0.84K = =
.
 (5.68) 

 

ʈʦʙʦʯʽ ʧʝʨʝʪʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʜʽʙʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʦʤʫ ʟ ʢʚʘʜʨʘʪʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʽʘʤʝʪʨʽʚ ʧʨʠʡʤʘʣʴʥʦʛʦ 

ʚʠʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ ʜʦ ʡʦʛʦ ʦʨʠʛʽʥʘʣʫ ʧʨʝʩʫ ʌʇ 

 

 2 2
ʧʦʜ2 0.21 /0.25 0.7056K = =

.
 (5.69) 

 

ɼʦʚʞʠʥʘ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ ʧʦʚʠʥʥʘ 

ʜʦʨʽʚʥʶʚʘʪʠ 
 

 ʵ 0.84 230 195l = Ö º ʤʤ. (5.70) 

 

ɼʽʘʤʝʪʨ ʚʘʣʘ 
 

  
20,7056 122 102ʵd = Ö =  ʤʤ. (5.71) 

 

ɺʽʣʴʥʠʡ ʦʙôʻʤ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ ʧʨʝʩʘ ʌʇ ʩ.ʦ.V 7.78=  ʣ 

ɺʠʟʥʘʯʠʤʦ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ: 

ʆʙôʻʤ ʟʝʻʨʥʦʾ ʢʘʤʝʨʠ 

 

 
2

2V 0.785 2.1 1.5 5.1928
4

ʟ
ʵ

D
l

p
= = Ö Ö =  ʣ ,                 (5.72) 

 

ʜʝ  0.84 1.8 1.5l = Ö ºʜʤ 

 

ʆʙôʻʤ ʪʽʣʘ ʚʪʫʣʢʠ  

 

 
2 2

ʚ ʚV 0.785 0.785 1.02 1.5 1.2251d l= Ö = Ö Ö = ʣ. (5.73) 

 

ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʚʠʪʢʘ 

 

 
2,1 1,02

1.56
2

cpD
+

= =  ʜʤ. (5.74) 
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ʉʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʥʠʪʢʠ 

 

 3.14 1.56 4.8984cpl = Ö =  ʜʤ. (5.75) 

 

ʂʨʦʢ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘ 
 

 0.84 2.9 2.4360t= Ö =  ʜʤ. (5.76) 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʥʠʪʢʠ 

 

 2 2 2 22.436 4.8984 5.4707cpl t l= + = + =  ʜʤ. (5.77) 

 

ɼʽʡʩʥʘ ʜʦʚʞʠʥʘ ʥʠʪʢʠ 

 

 
5.4707 300

4.5589
360

L
Ö

= =  ʜʤ. (5.78) 

 

ʇʣʦʱʘ ʧʝʨʝʪʠʥʫ ʥʠʪʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʷʢ ʪʨʘʧʝʮʽʷ. 

ʈʦʟʤʽʨʠ ʪʨʘʧʝʮʽʾ: 0.84 Ŀ 15 = 13 ʤʤ; 0.84 Ŀ 25 = 21 ʤʤ; 0.84 Ŀ 61 = 51 ʤʤ 

ʇʣʦʱʘ ʧʝʨʝʪʠʥʫ ʥʠʪʢʠ 

 

 
( )0.13 0.21

0.51 0.0867
2

F
+

= Ö =  ʜʤ2.  (5.79) 

ʆʙôʻʤ ʥʠʪʢʠ 

 

 ʥV 4.5589 0.0867 0.3953L F= Ö = Ö = ʣ. (5.80) 

 

ʆʙôʻʤ, ʱʦ ʟʘʡʤʘʻ ʚʠʪʦʢ  

 

 
'

ʥ ʚV V + V 1.2251 0.3953 1.6204= = + =  ʣ. (5.81) 

 

ɺʽʣʴʥʠʡ ʦʙôʻʤ 

 

 '
c.o,V V V 5.1928 1.6204 3.5724= - = - =  ʣ. (5.82) 
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ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ 

 

 
1.6204

0.3120
5.1928

y= =
.   

 (5.83) 

 

ɺʠʟʥʘʯʘʻʤʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽʥʰʠʭ ʩʝʤʠ ʚʠʪʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʝʩʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 625 ʢʛ / ʛʦʜ. 

ɺʽʣʴʥʠʡ ʦʙôʻʤ ʚʠʪʢʘ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ [36] 

 

 1
. 1,145 1,145

V 3.5724
V ,ʩʦ

o on n
= =                                       (5.84) 

 

ʜʝ: 1V -ʧʦʯʘʪʢʦʚʠʡ ʦʙôʻʤ ʤʝʟʛʠ; 

.Vc o- ʚʽʣʴʥʠʡ ʦʙôʻʤ ʚʠʪʢʘ; 

on - ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚʠʪʢʘ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʚʘʣʫ. 

 

ʂʨʦʢ ʥʘʩʪʫʧʥʠʭ ʩʝʤʠ ʚʠʪʢʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʜ1 0.84K =  

ɼʽʘʤʝʪʨ ʥʘʩʪʫʧʥʠʭ ʩʝʤʠ ʚʠʪʢʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʜ2 0.7056K =  

ʊʘʙʣʠʮʷ 5.12 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʪʢʽʚ ʧʨʝʩʘ ʌʇ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʩʘɽʇ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 625 ʢʛ / ʛʦʜ 

ˉ 

ʚʠʪʢʘ  

c.o.V  ɼʽʘʤʝʪʨ ʟʝʻʨʘ 

ʤʤ 

ɼʽʘʤʝʪʨ 

ʚʪʫʣʢʠ ʤʤ 

ʂʨʦʢ ʚʠʪʢʘ, 

ʤʤ 

ɼʦʚʞʠʥʘ 

ʚʠʪʢʘ, ʤʤ 

on  ʕʇ ʌʇ ʕʇ ʌʇ ʕʇ ʌʇ ʕʇ ʌʇ ʕʇ 

1 2 3 4 5 6 7 8 9 10 

1 3.5724 - - 122 86 290 244 230 194 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.12 
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1 2 3 4 5 6 7 8 9 10 

2 1.6154 250 175 122 86 235 198 180 150 

3 1.0154 250 175 122 86 155 130 140 118 

4 0.7305 200 140 122 86 130 110 115 96 

5 0.5658 200 140 134 95 115 62 95 80 

6 0.4592 220 155 176 125 110 92 100 84 

7 0.3849 220 155 184 130 100 84 100 84 

8 0.3303 240 170 204 144 84 70 70 58 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʟʝʻʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʝʩʘ ʩʭʦʜʘʤʠ ʚʽʜ ʚʭʦʜʫ ʤʝʟʛʠ: I ʩʪʫʧʽʥʴ - 175 ʤʤ, II - 140, III - 155, IV - 170 ʤʤ. 

 

5.3. ʌʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ 

 

ʌʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʝʢʪʫ ʚʠʚʯʘʻ ʡʦʛʦ ʟ ʧʦʛʣʷʜʫ ʬʽʥʘʥʩʦʚʦʾ ʽ 

ʢʦʤʝʨʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ. ʊʦʤʫ ʚʩʽ ʚʠʪʨʘʪʠ ʡ ʜʦʭʦʜʠ, ʦʜʝʨʞʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫ, ʤʘʶʪʴ ʷʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʬʽʥʘʥʩʦʚʫ ʚʽʜʯʫʪʥʽʩʪʴ. ʂʨʠʪʝʨʽʷʤʠ 

ʘʥʘʣʽʟʫ ʻ ʜʦʜʘʪʢʦʚʽ ʛʨʦʰʦʚʽ ʧʦʪʦʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʡʦʛʦ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʦʢʫʧʥʽʩʪʴ ʚʢʣʘʜʝʥʦʛʦ ʢʘʧʽʪʘʣʫ.  

ʊʘʙʣʠʮʷ 5.13 

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ 

 ̄

ʧʧ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʽʪ 

ʉʪʨʦʢʠ 

ʚʠʢʦʥʘʥʥʷ 

ɺʘʨʪʽʩʪʴ, 

 ʪʠʩ.$ ʉʐɸ 

1 2 3 4 

1. ɺʠʙʽʨ ʜʽʣʷʥʢʠ 
01.01.20- 

30.03.20 
2 

2. ʈʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ  116 

2.1. 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʩʪʘʪʢʫʚʘʥʥʷ ʧʨʝʩʦʚʦʛʦ 

ʚʽʜʜʣ̔ʝʥʥʷ 

01.01.20- 

30.09.20 
86 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.13 
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1 2 3 4 

2.2. 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʩʪʘʪʢʫʚʘʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ 

ʨʠʮʠʥʦʚʦʾ ʤʘʢʫʭʠ 

01.10.20- 

30.12.20 
30 

3. 
ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʫ 

ʦʩʥʦʚʥʦʛʦ ʮʝʭʫ ʤʽʥʽ-ʟʘʚʦʜʫ: 
 14 

3.1. ʧʨʝʩʦʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 
01.06.20- 

30.08.20 
8 

3.2. ʚʽʜʜʽʣʝʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ 
01.09.20- 

30.12.20 
6 

4. ɺʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʤʽʥʽ-ʟʘʚʦʜʫ  12 

4.1. 
ʧʨʠʚôʷʟʢʘ ʙʫʜʠʥʢʫ ʦʩʥʦʚʥʦʛʦ ʮʝʭʫ ʫ ʚʠʛʣʷʜʽ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʜʦ ʤʽʩʮʝʚʦʩʪʽ; 

01.04.20- 

30.05.20 
2 

4.2. 
ʧʨʝʩʦʚʦʛʦ ʮʝʭʫ ʡ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ; 

01.06.20- 

30.12.20 
6 

4.3. ʚʽʜʜʽʣʝʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ. 
01.01.21- 

30.03.21 
4 

5. 
ʇʨʠʜʙʘʥʥʷ ʦʨʛʪʝʭʥʽʢʠ ʡ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ 

ʟʘʛʘʣʴʥʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʣʝʡ 

01.02.20- 

30.12.22 
170 

6 

ʉʪʚʦʨʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʪʝʭʥʦʭʽʤʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʡ 

ʢʦʨʤʦʚʦʛʦ ʞʤʠʭʫ 

01.07.20- 

30.12.20 
30 

7 ɺʠʛʦʪʦʚʣʝʥʥʷ ʡ ʢʦʤʧʣʝʢʪʘʮʽʷ ʚʩʪʘʪʢʫʚʘʥʥʷ  770 

7.1. ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʨʝʩʦʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 
01.07.20- 

30.03.21 
520 

7.2. 
ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʽʜʜʽʣʝʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ 

ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ 

01.01.21-

30.06.21 
250 

8 ʇʦʝʪʘʧʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʤʽʥʽ-ʟʘʚʦʜʫ  1076 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.13 
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1 2 3 4 

8.1. ʙʫʜʠʥʦʢ ʦʩʥʦʚʥʦʛʦ ʮʝʭʫ 
01.06.20.- 

30.06.21 
515 

8.2, ʽʥʞʝʥʝʨʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʦʜʫ 
01.01.21- 

30.04.21 
80 

8.3. 
ʄʦʥʪʘʞ ʫʩʪʘʪʢʫʚʘʥʥʷ ʡ 

ʧʫʩʢʦʥʘʣʘʛʦʜʞʫʚʘʣʥɹʽ ʨʦʙʦʪʠ ʟʘʚʦʜʫ: 
 231 

8.3.1. ʧʨʝʩʦʚʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 
01.03.21- 

30.09.21 
156 

8.3.2 ʚʽʜʜʽʣʝʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ 
01.10.21- 

30.12.21 
75 

8.4 

ɹʫʜʽʚʥʠʮʪʚʦ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʽ 

ʚʽʜʜʣ̔ʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

01.05.21- 

30.07.21 
250 

9. 

ʇʦʝʪʘʧʥʝ ʦʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ ʡ ʢʦʨʤʦʚʦʛʦ ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ ʡ ʚʠʭʽʜ 

ʥʘ ʧʨʦʝʢʪʥʫ ʧʦʪʫʞʥʽʩʪʴ 

 100 

9.1. ʅʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ 
01.10.21- 

30.11.21 
3 

9.2. 
ʆʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʭʥʽʯʥʦʾ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ 

01.11.21- 

30.06.22 
64 

9.3. ʅʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ 
01.06.22- 

30.07.22 
3 

9.4. ʆʩʚʦʻʥʥʷ ʽʥʘʢʪʠʚʘʮʽʾ ʨʠʮʠʥʦʚʦʛʦ ʞʤʠʭʘ 
01.08.22- 

30.12.22 
30 

10. 
ʋʯʘʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʩʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡ 

ʪʦʚʘʨʥʦʛʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 
 2190 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.13 
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1 2 3 4 

10.1. ɿʘʢʫʧʽʚʣʷ ʨʠʮʠʥʦʚʠʭ ʢʦʤʙʘʡʥʽʚ 
01.01.21- 

01.05.21 
1000 

10.2. ɿʘʢʫʧʽʚʣʷ ʥʘʩʽʥʥʝʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 
01.01.21- 

30.03.21. 
110 

10.3. ɿʘʢʫʧʽʚʣʷ ʪʦʚʘʨʥʦʛʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 
01.01.22- 

30.12.22 
1080 

  ʈʘʟʦʤ:  4480 

 

ɿʛʽʜʥʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ ʤʘʻ ʙʫʪʠ ʚʢʣʘʜʝʥʦ 

4,48 ʤʣʥ. ʜʦʣ. ʉʐɸ  (ʪʘʙʣ. 5.20). ʇʦʪʦʯʥʽ ʚʠʪʨʘʪʠ ʧʨʦʝʢʪʫ ʚʨʘʭʦʚʫʶʪʴ ʚʠʪʨʘʪʠ 

ʥʘ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʩ̔ʪʷʪʴ ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʦʩʥʦʚʥʠʭ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʧʣʘʪʫ ʧʨʘʮʽ, ʟʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʪʘ ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ, 

ʷʢʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʨʽʢ. ɿʘʧʣʘʥʦʚʘʥʽ ʱʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʩʦʥʘʣ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 

ʬʦʥʜ ʟʘʨʦʙʽʪʥʦʾ  ʧʣʘʪʠ 40 ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʨʦʟʤʽʨʽ 851,29 ʪʠʩ. ʛʨʥ. ʪʘ  187,3 ʪʠʩ. 

ʛʨʥ. ʻʜʠʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʚʥʝʩʢʫ, ʩʢʣʘʜʘʪʠʤʫʪʴ 1,04 ʤʣʥ. ʛʨʥ. (ʪʘʙʣ. 5.21).   

 

ʊʘʙʣʠʮʷ 5.14 

ɺʠʪʨʘʪʠ ʥʘ ʧʝʨʩʦʥʘʣ, ʛʨʥ. 

 ̄

ʧʧ 
ʇʝʨʩʦʥʘʣ 

ʂʽʣ., 

ʦʩ. 

ʄʽʩʷʯʥʘ 

ʟʘʨʦʙʽʪʥ

ʘ ʧʣʘʪʘ 

ʈʽʯʥʘ 

ʟʘʨʦʙʽʪʥʘ 

ʧʣʘʪʘ 

ɽʉɺ* ʟʘ 

ʤʽʩʷʮ, 

ʛʨʥ. 

ɽʉɺ ʟʘ 

ʨʽʢ, ʛʨʥ. 

ʈʽʯʥʠʡ 

ʬʦʥʜ ɿʇ ʟ 

ɽʉɺ, ʛʨʥ. 

1 2 3 4 5 6 7 8 

1 ɼʠʨʝʢʪʦʨ 1 6955 83460 1530,1 18361,2 101821,2 

2 ʊʝʭʥʦʣʦʛ 1 6259,5 75114 1377,1 16525,1 91639,1 

3 ɹʫʭʛʘʣʪʝʨ 1 5564 66768 1224,1 14689,0 81457,0 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.14 
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1 2 3 4 5 6 7 8 

4 ɯʥʞʝʥʝʨ ʧʦ ʟʙʫʪʫ 2 5216,25 62595 1147,6 13770,9 76365,9 

5 

ɯʥʞʝʥʝʨ ʧʦ 

ʧʦʩʪʘʯʘʥʥʶ 
1 5216,25 62595 1147,6 13770,9 76365,9 

6 

ʆʧʝʨʘʪʦʨ 

ʧʽʜʛʦʪʦʚʯʠʭ 

ʧʨʦʮʝʩʽʚ 

4 5216,25 62595 1147,6 13770,9 76365,9 

7 

ʆʧʝʨʘʪʦʨ ʚʦʣʦʛʦ-

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʡ ʧʨʝʩʫʚʘʥʥʷ 

4 5216,25 62595 1147,6 13770,9 76365,9 

8 

ʆʧʝʨʘʪʦʨ 

ʽʥʘʢʪʠʚʘʮʽʾ ʤʘʢʫʭʠ 
4 5216,25 62595 1147,6 13770,9 76365,9 

9 ʆʧʝʨʘʪʦʨ ʢʦʪʣʘ 4 4173 50076 918,1 11016,7 61092,7 

10 ʏʝʨʛʦʚʠʡ ʝʣʝʢʪʨʠʢ 4 5216,25 62595 1147,6 13770,9 76365,9 

11 ʃʘʙʦʨʘʥʪ 2 4173 50076 918,1 11016,7 61092,7 

12 ʂʦʤʽʨʥʠʢ 1 4173 50076 918,1 11016,7 61092,7 

13 ɺʦʜʽʡ 3 4173 50076 918,1 11016,7 61092,7 

14 ʆʭʦʨʦʥʝʮʴ 8 4173 50076 918,1 11016,7 61092,7 

  ʈʘʟʦʤ: 40 70941 851292 15607,0 187284,2 1038576,2 

*ɽʉɺ ï ʻʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ (22% ʥʘ ʬʦʥʜ ɿʇ) 

 

ɽʩʢʽʟʥʽ ʧʨʦʨʦʙʣʝʥʥʷ ʡ ʨʦʟʨʦʙʢʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʮʽʣʴʥʦ ʙʫʜʫʚʘʪʠ ʤʽʥʽ-ʟʘʚʦʜʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 15 ʪ/ʜʦʙʫ ʧʦ 

ʚʠʭ̔ʜʥʽʡ ʩʠʨʦʚʠʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʨʦʟʛʣʷʜʘʪʠʤʫʪʴʩʷ 4 ʚʘʨʽʘʥʪʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ: 

1 ʚʘʨʽʘʥʪ - ʦʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ï 54%,  ʣʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ - 20%, 

ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ ï 6%; 
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2 ʚʘʨʽʘʥʪ - ʦʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ï 54%,  ʣʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ - 23%, 

ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ ï 8%; 

3 ʚʘʨʽʘʥʪ - ʦʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ï 57%,  ʣʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ - 20%, 

ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ ï 6%; 

4 ʚʘʨʽʘʥʪ - ʦʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ï 57%,  ʣʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ - 23%, 

ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ ï 8%. 

ʊʘʙʣʠʮʷ 5.15 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʚʠʪʨʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʪʠʩ. ʛʨʥ. 

 ̄

ʧʧ 
ʇʦʢʘʟʥʠʢʠ  

ɺʘʨʽʘʥʪʠ 

1 2 3 4 

1 2 3 4 5 6 

 

1. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʚʠʭʽʜʥʽʡ 

ʩʠʨʦʚʠʥʽ, ʪ/ʜʦʙʫ 
15 15 15 15 

2. ʈʦʙʦʪʘ ʟʘʚʦʜʫ ʚ ʜʦʙʫ, ʛʦʜʠʥ 24 24 24 24 

3. ʈʦʙʦʪʘ ʟʘʚʦʜʫ ʚ ʨʽʢ, ʜʥʽʚ 300 300 300 300 

4. ʆʣʽʡʥʽʩʪʴ ʥʘʩʽʥʥʷ, % 54 54 57 57 

5. ʃʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ, % 23 23 20 20 

6. ɺʠʭʽʜ ʚʽʣʴʥʦʛʦ ʣʫʰʧʠʥʥʷ, % 16,49 16,49 13,26 13,26 

7. ʆʣʽʡʥʽʩʪʴ ʞʤʠʭʘ, % 6 8 6 8 

8. ɺʠʭʽʜ ʬʦʨʧʨʝʩʩʦʚʦʾ ʦʣʽʾ, % 47,59 49,8 47,71 49,92 

9. ɺʠʭʽʜ ʵʢʩʧʝʣʣʝʨʥʦʾ ʦʣʽʾ, % 4,58 1,83 7,54 4,79 

10. ɺʠʭʽʜ ʞʤʠʭʘ, % 24,95 25,52 24,76 25,32 

11. ɺʪʨʘʪʠ ʦʣʽʾ; 1,83 2,37 1,75 2,29 

12. ʫ ʞʤʠʭʫ 1,5 2,04 1,48 2,02 

13. ʫ ʣʫʰʧʠʥʥʽ 0,33 0,33 0,27 0,27 

14 ʉʫʤʘʨʥʠʡ ʚʠʭʽʜ ʦʣʽʾ, % 52,17 51,63 55,25 54,71 

15. 
ɿʥʽʤʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʡ 

ʦʨʛʘʥʽʯʥʦʛʦ ʩʤʽʪʪʷ ʡ ʚʦʣʦʛʠ, % 
4,56 3,99 4,98 4,42 

16 ɹʘʣʘʥʩ ʩʠʨʦʚʠʥʠ, % 100 100 100 100 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.15 

1 2 3 4 5 6 

17 ʈʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʠʩ.ʪ/ʨʽʢ 4,5 4,5 4,5 4,5 

18  ʇʦ ʚʠʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ (ʥʘʩʽʥʥʷʤ) 4500 4500 4500 4500 

19 ʆʣʽʷ ʪʝʭʥʽʯʥʘ ʨʠʮʠʥʦʚʘ 2347,65 2323,35 2486,25 2461,95 

20 ʆʣʽʷ ʬʦʨʧʨʝʩʩʦʚʝ 2141,55 2241 2146,95 2246,4 

21 ʆʣʽʷ ʝʢʩʧʝʣʣʝʨʥʘ 206,1 82,35 339,3 215,55 

22 ɾʤʠʭ ʢʦʨʤʦʚʠʡ 1122,75 1148,4 1114,2 1139,4 

23 ʃʫʰʧʠʥʥʷ ʚʽʣʴʥʝ 742,05 742,05 596,7 596,7 

24 ɺʪʨʘʪʠ ʦʣʽʾ ʨʠʮʠʥʦʚʦʾ 82,35 106,65 78,75 103,05 

26 ɺʠʪʨʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʘʨʠ, ʢʛ/ʛʦʜ 356,25 356,25 356,25 356,25 

28 ɺʠʪʨʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʦʜʠ, ʤ ʢʫʙ 1843,5 1843,5 1843,5 1843,5 

29 ɺʠʪʨʘʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʘʨʠ, ʢʛ/ʛʦʜ 484,6875 484,6875 484,6875 484,6875 

30 
ɺʠʪʨʘʪʘ ʜʠʟʧʘʣʠʚʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʘʨʠ, ʢʛ/ʨʽʢ 
297360 297360 297360 297360 

31 ɿʘʨʧʣʘʪʘ 851,29 851,29 851,29 851,29 

32 ɭʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ  (22%) 187,28 187,28 187,28 187,28 

33 
 ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʚʩʪʘʪʢʫʚʘʥʥʷ 
604,25 604,25 604,25 604,25 

34  ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ 

ʙʫʜʠʥʢʠ ʡ ʩʧʦʨʫʜʞʝʥʥʷ 
226,12 226,12 226,12 226,12 

35 

ɺʠʪʨʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʽ 

ʧʣʘʥʦʚʝ ʊʆ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʩʪʘʪʢʫʚʘʥʥʷ 

417,98 417,98 417,98 417,98 

36 
ɺʠʪʨʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʽ 

ʧʣʘʥʦʚʝ ʊʆ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜʞʝʥʴ 
226,12 226,12 226,12 226,12 

37 ɺʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 1780,70 1780,70 1780,70 1780,70 

38 ɺʠʪʨʘʪʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʚʦʜʫ 27,74 27,74 27,74 27,74 

39 ɺʠʪʨʘʪʠ ʥʘ ɻʉʄ 6913,62 6913,62 6913,62 6913,62 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.15 

1 2 3 4 5 6 

40 ɺʠʪʨʘʪʠ ʥʘ ʜʦʩʪʘʚʢʫ ʩʠʨʦʚʠʥʠ ʡ ʦʣʽʾ 2193,48 2181,89 2259,61 2248,01 

41 ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʙʝʟ ʚʠʪʨʘʪ 

ʥʘ ʩʠʨʦʚʠʥʫ 
13428,59 13417,00 13494,71 13483,12 

42 ɺʠʪʨʘʪʠ ʥʘ ʩʠʨʦʚʠʥʫ 39136,08 39136,08 39136,08 39136,08 

43 
ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʚʠʪʨʘʪʘʤʠ 

ʥʘ ʩʠʨʦʚʠʥʫ 
52564,67 52553,08 52630,80 52619,20 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʽʟʥʫ ʦʣʽʡʥʽʩʪʴ, 

ʣʫʰʧʠʥʥʽʩʪʴ ʥʘʩʽʥʥʷ ʪʘ ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ,ʧʣʘʥʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʨʠʮʠʥʦʚʦʾ ʦʣʽʡ 

ʢʦʣʠʚʘ̒ ʪʴʩʷ ʚʽʜ 2323 ʜʦ 2486 ʪ, ʚʠʭʽʜ ʞʤʠʭʫ ï ʚʽʜ 1114 ʜʦ 1148 ʪ. ʆʪʞʝ, 

ʟʘʧʣʘʥʦʚʘʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʙʫʜʝ ʥʝ ʚʠʱʠʡ ʟʘ 52,63 ʤʣʥ. ʛʨʥ. 

(ʪʘʙʣ. 5.15). ʎ̔ʥʘ ʟʘ 1 ʪʦʥʥʫ ʪʝʭʥʽʯʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1200-

1500USD, ʤʝʜʠʯʥʦʛʦ 1500-2000 USD, ʪʦʙʪʦ ʩʝʨʝʜʥʷ ʮʽʥʘ ʟʥʘʭʦʜʠʪʠʤʝʪʴʩʷ ʥʘ 

ʨʽʚʥʽ 42 ʪʠʩ. ʛʨʥ. ʟʘ ʪʦʥʥʫ. ʎʽʥʘ ʥʘ ʨʠʮʠʥʦʚʠʡ ʞʤʠʭ ʙʫʜʝ ʥʝ ʥʠʞʯʝ ʨʽʚʥʷ ʮʽʥʠ 

ʰʨʦʪʫ ʩʦʥʷʥhʠʢʘ ʡ ʩʢʣʘʜʝ 60-89 ʜʦʣ. ʉʐɸ,ʪʦʙʪʦ ʚ ʩʝʨʝʜʥʴʦʤʫ 2,44 ʪʠʩ. ʛʨʥ./ʪ. 

ʦʪʞʝ ʚʠʨʫʯʢʘ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 100,37 ʜʦ 107, 13 ʤʣʥ. ʛʨʥ., 

ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʦʜʝʨʞʘʥʥʷ ʧʨʠʙʫʪʢʫ ʥʝ ʥʠʞʯʝ 82,3 ʤʣʥ. ʛʨʥ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʨʽʥʽ ʚʠʪʨʘʪ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʢʦʣʠʚʘʪʠʤʝʪʴʩʷ ʚʽʜ 74,6 ʜʦ 84,9%, ʪʦʙʪʦ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ 3 ʚʘʨʽʘʥʪ, ʧʨʠ ʷʢʦʤʫ ʦʣʽʡʥʽʩʪʴ  ʪʘ ʣʫʟʞʠʩʪʽʩʪʴ ʥʘʩʽʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 57% ʪʘ 20% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʦʣʽʡʥʽʩʪʴ ʞʤʠʭʘ ï 6% (ʪʘʙʣ. 5.15). ʉʘʤʝ 

ʮʝʡ ʚʘʨʽʘʥʪ ʦʙʝʨʝʤʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʙʛʨʫʥʪʫʚʘʥʥʷ. ɿʛʽʜʥʦ 

ʢʘʣʝʥʜʘʨʥʦ-ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫ ʨʦʟʤʽʨ ʽʥʚʝʩʪʠʮʽʡ ʩʢʣʘʜʘʻ 136,764 ʤʣʥ. ʛʨʥ. 

(ʧʨʦʛʥʦʟʥʠʡ ʢʫʨʩ ʜʦʣʘʨʘ ʫ 2022 ʨʦʮʽ, ʟʛʽʜʥʦ ʙʶʜʞʝʪʫ ʢʨʘʾʥʠ ʩʢʣʘʜʝ 30,5 ʛʨʥ.). 

ɯʥʚʝʩʪʠʮʽʾ ʙʫʜʫʪʴ ʚʢʣʘʜʝʥʽ ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ. ɺ ʦʩʥʦʚʽ ʙʫʜʴ-ʷʢʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʦʧʝʨʘʮʽʡ ʣʝʞʠʪʴ ʧʨʠʥʮʠʧ ʪʠʤʯʘʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʛʨʦʰʝʡ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟ ʯʘʩʦʤ ʟʥʝʮʽʥʶʶʪʴ ʚʘʨʪʽʩʪʴ ʢʦʰʪʽʚ, ʪʘʢʠʭ ʷʢ ʽʥʬʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʩʢʣʘʜʥʽ ʚʽʜʩʦʪʢʠ, ʨʠʟʠʢʠ. ɹʫʜʴ-ʷʢʘ ʢʦʤʧʘʥʽ̫, ʱʦ ʧʣʘʥʫʻ ʽʥʚʝʩʪʠʮʽʾ ʫ ʨʦʟʚʠʪʦʢ, 

ʧʦʚʠʥʥʘ ʧʦʜʘʚʘʪʠ ʥʝ ʧʨʦʩʪʦ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʦʥʘ ʧʣʘʥʫʻ ʦʪʨʠʤʘʪʠ, ʘ ʨʦʟʨʘʭʫʥʦʢ 
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ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʥʝʮʽʥʶʶʪʴ ʚʘʨʪʽʩʪʴ ʢʦʰʪʽʚ ʘʙʦ 

ʢʦʤʧʝʥʩʫʶʪʴ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʚʽʜ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʧʽʪʘʣʫ. 

 

ʊʘʙʣʠʮʷ 5.16 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʪʠʩ. ʛʨʥ. 

 ̄

ʧʧ 
ʇʦʢʘʟʥʠʢʠ  

ɺʘʨʽʘʥʪʠ 

1 2 3 4 

1. ɺʠʨʦʙʥʠʮʪʚʦ ʨʠʮʠʥʦʚʦʾ  ʦʣʽʾ, ʪ 2348 2323 2486 2462 

2. ɺʠʭʽʜ ʞʤʠʭʫ, ʪ 1123 1148 1114 1139 

3. ʎʽʥʘ 1 ʪ ʨʠʮʠʥʦʚʦʾ  ʦʣʽʾ 42,0 42,0 42,0 42,0 

4. ʎʽʥʘ 1 ʪ ʞʤʠʭʫ 2,44 2,44 2,44 2,44 

5. 
ɺʠʨʫʯʢʘ ʚʽʜ ʧʨʦʜʘʞʫ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ 
101356,1 100367,1 107130,2 106183,2 

6. ʚ ʪ ʯ ʦʣʽʾ ʨʠʮʠʥʦʚʦʾ 98616,0 97566,0 104412,0 103404,0 

7.  ʞʤʠʭʫ ʢʦʨʤʦʚʦʛʦ 2740,1 2801,1 2718,2 2779,2 

8. ʅʝʦʧʦʜʘʪʢʦʚʘʥʠʡ ʧʨʠʙʫʪʦʢ 101356,1 100367,1 107130,2 106183,2 

9.  ʇʦʜʘʪʦʢ ʥʘ ʧʨʠʙʫʪʦʢ (18%) 18244,1 18066,1 19283,4 19113,0 

10.  ʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢ 83112,0 82301,0 87846,7 87070,2 

11. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ, %  76,1 74,6 84,9 83,5 

 

ʅʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʽ ʩʢʣʘʜʦʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʪʘ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʡʦʛʦ ʘʢʪʠʚʽʚ ʻ ʨʦʟʨʘʭʫʥʦʢ 

ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʫʚʘʥʥʷ - ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʦʯʥʦʾ ʚʘʨʪʦʩʪʽ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʥʘ ʤʘʡʙʫʪʥʻ. 

ʅʘʡʯʘʩʪʽʰʝ ʫʢʨʘʾʥʩʴʢʠʤʠ ʘʥʘʣʽʪʠʢʘʤʠ, ʦʮʽʥʶʚʘʯʘʤʠ, ʝʢʩʧʝʨʪʘʤʠ 

 ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʪʘʚʢʫ ʜʠʩʢʦʥʪʫʚʘʥʥʷ ʚʠʭʦʜʷʯʠ ʽʟ ʩʝʨʝʜʥʴʦʾ ʧʦ 

ʨʠʥʢʫ ʜʦʭʽʜʥʦʩʪʽ ʟʘ ʜʝʧʦʟʠʪʥʠʤʠ ʚʢʣʘʜʝʥʥʷʤʠ, ʷʢʫ ʤʠ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʡʤʘʻʤʦ 

ʥʘ ʨʽʚʥʽ 18 %. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʘ ʤʝʪʦʜʠʢʘ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʥʘ ʙʘʟʽ ʩʠʩʪʝʤʠ 

ʧʦʢʘʟʥʠʢʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 5.17. ʏʠʩʪʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʧʦʢʘʟʫʻ ʩʧʨʘʚʞʥʶ 

ʚʘʨʪʽʩʪʴ ʨʽʟʥʦʯʘʩʥʠʭ ʨʝʟʫʣʪɹʘʪʽʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʦʪʞʝ ʜʦʜʘʪʢʦʚʘ ʘʙʦ 
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ʟʥʦʚ ʩʪʚʦʨʝʥʘ ʚʘʨʪʽʩʪʴ, ʷʢʫ ʦʪʨʠʤʘʻʤʦ, ʬʽʥʘʥʩʫʶʯʠ ʩʴʦʛʦʜʥʽ ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, 

ʩʪʘʥʦʚʠʪʠʤʝ 46,9 ʤʣʥ. ʛʨʥ. ʇʦʟʠʪʠʚʥʘ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʾ ʧʨʠʚʝʜʝʥʦʾ ʚʘʨʪʦʩʪʽ 

ʩʚʽʜʯʠʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʧʦʚʥʝ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʚʠʪʨʘʪ, ʘʣʝ ʽ ʧʨʦ ʦʪʨʠʤʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʭʦʜʫ, ʪʦʙʪʦ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʽʚ ʚʥʘʩʣʽʜʦʢ ʧʨʠʡʥʷʪʪʷ 

ʧʨʦʝʢʪʫ. ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʽʥʬʣʷʮʽʾ, ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʜʝʨʞʘʚʽ, ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ 

ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʷʢ ʢʨʠʪʝʨʽʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ. ɼʠʩʢʦʥʪʦʚʘʥʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ, ʟʘ ʷʢʠʡ ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ 

ʚʠʨʦʙʥʠʯʦʾ ʜʽʣ̫ʴʥʦʩʪʽ ʧʦʢʨʠʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʽʥʚʝʩʪʠʮʽʾ, ʩʢʣʘʜʝ 6,5 ʨʦʢʽʚ. ʇʽʜ 

ʚʥʫʪʨʽʰʥʴʦʶ ʥʦʨʤʦʶ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʨʦʟʫʤʽʶʪʴ ʪʘʢʝ ʟʥʘʯʝʥʥʷ ʩʪʘʚʢʠ 

ʜʠʩʢʦʥʪʫʚʘʥʥʷ, ʧʨʠ ʷʢʽʡ ʯʠʩʪʘ ʪʝʧʝʨʽʰʥʷ ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, 

ʪʦʙʪʦ ʜʘʥʠʡ ʢʨʠʪʝʨʽʡ ʧʦʢʘʟʫʻ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʽʜʥʦʩʥʠʡ ʨʽʚʝʥʴ 

ʚʠʪʨʘʪ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ. ʗʢʱʦ ʧʨʦʝʢʪ 

ʧʦʚʥʽʩʪʶ ʬʽʥʘʥʩʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʟʠʯʢʠ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʘʥʢʫ, ʪʦ ʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʧʨʦʮʝʥʪʥʦʾ ʩʪʘʚʢʠ ʚʠʱʝ 27,33% ʟʨʦʙʠʪʴ ʧʨʦʝʢʪ ʟʙʠʪʢʦʚʠʤ. 

ɯʥʜʝʢʩ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʢʣʘʜʝʥʴ, ʷʢʽ ʻ ʜʦʮʽʣʥɹʠʤʠ, ʟʘ 

ʫʤʦʚʠ, ʱʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʙʽʣʴʰʠʤ ʟʘ 1. ʏʠʤ ʙʽʣʴʰʠʤ ʻ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʪʠʤ ʚʠʱʝ ʚʽʜʜʘʯʘ ʥʘ ʢʦʞʥʫ ʽʥʚʝʩʪʦʚʘʥʫ ʛʨʠʚʥʶ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʝʢʪ ʻ ʝʬʝʢʪʠʚʥʠʤ,  ʥʘ 1 ʛʨʥ., ʚʢʣʘʜʝʥʫ ʚ ʧʨʦʝʢʪ, ʦʜʝʨʞʫʻʤʦ 1,41 ʛʨʥ. ʜʦʭʦʜʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʛʣʠʙʦʢʦʾ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʘʜʘʧʪʦʚʘʥʫ ʜʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʇʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ˉ115325), ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʪʠʤ, ʱʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʦʧʪʠʤʽʟʦʚʘʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʩʝʧʘʨʘʮʽʾ ʽ ʢʦʥʜʠʮʽʶʚʘʥʥʽ ʥʘʩʽʥʥʷ, ʡʦʛʦ ʦʙʨʫʰʝʥʥʽ 

ʽ ʽʥʘʢʪʠʚʘʮʽʾ ʚ ʰʥʝʢʫ-ʽʥʘʢʪʠʚʘʪʦʨʽ, ʚʦʣʦʛʦ-ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ ʧʝʨʝʜ 

ʬʦʨʧʨʝʩʫʚʘʥʥʷʤ ʽ ʝʢʩʧʝʣʝʨʥʠʤ ʧʨʝʩʫʚʘʥʥʷʤ, ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʜʘʪʢʦʚʦ ʦʯʠʱʘʶʪʴ 

ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ ʢʦʣʽʙʨʫʶʪʴ ʥʘʩʽʥʥʷ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʝʨʝʜ ʦʙʨʫʰʝʥʥʷʤ ʫ 

ʪʨʠʩʠʪʦʚʦʤʫ ʩʝʧʘʨʘʪʦʨʽ, ʧʦʪʽʤ ʘʝʨʦʩʝʧʘʨʫʶʪʴ ʨʫʰʘʥʢʫ, ʦʩʚʽʪʣʶʪʴ ʽ ʬʽʣʴʪʨʫʶʪʴ  
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ʦʣʽʶ ʫ ʝʣʝʢʪʨʦʬʣʦʪʘʪʦʨʽ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ ʽ ʢʽʥʝʪʠʢʠ ʞʘʨʽʥʥʷ 

ʟʚʦʣʦʞʝʥʦʾ ʤôʷʪʢʠ ʨʠʮʠʥʠ ʦʪʨʠʤʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʤʽʯʘʥʥʦʾ ʞʘʨʦʚʥʽ ʧʨʠʚôʷʟʘʥʦʾ ʜʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 625 ʢʛ/ʛʦʜ (15 ʪ./ʜʦʙʫ). ʊʘʢ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠ: ʪʠʩʢ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ï 0,4 ʄʇʘ; 

ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ï 13,5%, ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ï 6%; ʚʠʪʨʘʪʠ ʟʘʨʫʙʘʰʝʯʥʦʾ 

ʧʘʨʠ 23,67 ʢʛ/ʛʦʜ. ɺ ʽʥʰʠʭ ʰʝʩʪʠ ʯʘʥʘʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʩʢʣʘʜʘʶʪʴ ʥʘʩʫʪʧʥʽ 

ʟʥʘʯʝʥʥʷ: 

- ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ, % - (11,76; 9,6; 8,1; 7,1; 6,5; 6,0);  

- ʧʠʪʦʤʠʡ ʚʦʣʦʛʦʚʤʽʩʪ, ʢʛ/ʢʛ (0,1176; 0,0908; 0,0731; 0,0615; 0,0547; 0,0491); 

- ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʨʫʻʤʦʾ ʚʦʣʦʛʠ, ʢʛ (2,749; 2,235; 1,490; 0,960; 0,570; 0,4696); 

- ʪʝʧʣʦ, ʱʦ ʟʘʙʠʨʘʻ ʚʠʧʘʨʫʚʘʥʘ ʚʦʣʦʛʘ, ʢɼʞ (7287,1; 5936,4; 3933,6; 

2548,5; 1500,7; 1247,3); 

- ʪʝʤʧʘʨʫʪʫʨʘ, ʤôʷʪʢʠ ʥʘ ʚʠʭʦʜʽ ʽʟ ʯʘʥʘ (84,6; 72,2; 75; 73,8; 86,7; 92,77) 

- ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʜʥʠʱʘ ʯʘʥʫ, ʢɼʞ (6312,7; 

6606,1; 6986,8; 7121,6; 6658,1; 5905,4); 

- ʚʠʪʨʘʪʘ ʟʘʨʫʙʘʱʝʯʥʦʾ ʧʘʨʠ, ʢʛ/ʛʦʜ (3,17; 3,35; 3,5; 3,57; 3,34; 2,96); 

- ʝʥʝʨʛʽʷ ʥʘ ʨʦʟʨʠʚ ʟʚôʷʟʢʫ ʚʦʣʦʛʠ, ʢɼʞ  (0,2968; 0,3934; 0,5097; 0,3002; 0,3742). 

ʂʦʞʝʥ ʯʘʥ ʞʘʨʦʚʥʽ ʦʙʣʘʜʥʘʥʠʡ ʤʽʰʘʣʢʦʶ ʟ ʜʚʦʭ ʧʨʷʤʠʭ ʣʦʧʘʪʦʢ 

ʨʦʟʪʘh ʦʚʘʥʠʭ ʨʘʜʽʘʣʴʥʦ, ʢʫʪʦʤ ʥʘʭʠʣʫ ʜʦ ʛʦʨʠʟʦʥʪʫ ʜʥʠʱʘ 32Á, ʰʠʨʠʥʦʶ 

ʣʦʧʘʪʢʠ 40 ʤʤ, ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ 40 ʦʙ/ʭʚ.  

3. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʛʣʠʙʦʢʽʡ ʧʝʨʝʨʦʙʮʽ ʨʠʮʠʥʠ ʜʦʟʚʦʣʷʻ ʫʩʪʘʥʦʚʠʪʠ ʩʘʤʠʡ 

ʥʘʡʢʨʘʱʠʡ ʽʟ ʯʦʪʠʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʩʥʦʚʥʽ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʮʴʦʛʦ 

ʚʘʨʽʘʥʪʫ ʩʢʣʘʜʘʶʪʴ: ʯʠʩʪʠʡ ʨʽʯʥʠʡ ʧʨʠʙʫʪʦʢ 87 846,7 ʪʠʩ. ʛʨʥ., ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 84,9%, ʩʪʨʦʢ ʦʢʫʧʥʦʩʪʽ 6,5 ʨʦʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʘʥʠʡ ʧʨʦʝʢʪ ʻ ʝʬʝʢʪʠʚʥʠʤ ʥʘ 1 ʛʨʥ ʚʢʣʘʜʝʥʫ ʚ ʧʨʦʝʢʪ 

ʦʜʝʨʞʫʻʤʦ 1,41 ʛʨʥ ʜʦʭʦʜʫ. 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥ ̫

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʚ ʫʤʦʚʘʭ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ. 

1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʘ ʧʦʢʘʟʫʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʮʽ ʧʨʦʜʫʢʪʠ. ʊʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʨʦʙʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʋʢʨʘʾʥʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʜʦʮʣ̔ʴʥʠʤʠ ʻ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʪʠʧʫ ʟ ʜʦʙʦʚʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 15 ʜʦ 45 ʪ. ɼʦʚʝʜʝʥʦ, ʱʦ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽʩʥʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʝ ʧʦʚʥ̔ʩʪʶ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʭʽʜ ʦʣʽʾ ʥʘ ʨʽʚʥʽ 90-95% ʚʽʜ ʾʾ ʚʤʽʩʪʽ ʫ ʩʠʨʦʚʠʥʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʪʨʠʤʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 

2. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ 

ʦʣʡ̔ʥʠʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʚ, ʱʦ ʨʦʟʨʦʙʣʝʥʥʷ ʙʝʟʝʢʩʪʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ 

ʨʠʮʠʥʠ ʽʟ ʟʘʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ 

ʛʣʠʙʦʢʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ ʨʝʦʣʦʛʽʯʥʠʭ ʪʘ 

ʪʝʧʣʦʬʟ̔ʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

3. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤ'ʷʪʢʠ 

ʨʠʮʠʥʠ ʜʦ ʚʽʜʞʠʤʫ ʦʣʽʾ ʫ ʙʘʛʘʪʦʯʘʥʥʽʡ ʞʘʨʦʚʥʽ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʤʠʯʘʥʥʦʾ 

ʞʘʨʦʚʥʽ, ʧʨʠʚôʷʟʘʥʦʾ ʜʦ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 625 ʢʛ/ʛʦʜ.: 

ʪʠʩʢ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ï 0,4 ʄʇʘ; ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʤôʷʪʢʠ ï 13,5%, ʢʽʥʮʝʚʘ 

ʚʦʣʦʛʽʩʪʴ ï 6%; ʚʠʪʨʘʪʠ ʟʘʨʫʙʘʰʝʯʥʦʾ ʧʘʨʠ ï 23,67 ʢʛ/ʛʦʜ. ʂʦʞʝʥ ʯʘʥ ʞʘʨʦʚʥʽ 
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ʦʙʣʘʜʥʘʥʠʡ ʤʽʰʘʣʢʦʶ ʟ ʜʚʦʭ ʧʨʷʤʠʭ ʣʦʧʘʪʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʘʜʽʘʣʴʥʦ, ʟ ʢʫʪʦʤ 

ʥʘʭʠʣʫ ʜʦ ʛʦʨʠʟʦʥʪʫ 32Á, ʰʠʨʠʥʦʶ ʣʦʧʘʪʢʠ 40 ʤʤ, ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 

ʤʽʰʘʣʢʠ 40 ʦʙ/ʭʚ. 

4. ʆʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ  ʦʯʠʱʝʥʥʷ ʧʨʝʩʦʚʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʽʜ 

ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʟ ʤʝʪʦʶ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ 

ʟʘʜʘʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʣʷ ʦʯʠʱʝʥʥʷ ʬʦʨʧʨʝʩʦʚʦʾ ʦʣʽʾ 300ʢʛ/ʛʦʜ,ʝʢʩʧʝʣʝʨʥʦʾ-

50ʢʛ/ʛʦʜ.  

5. ʅʘ ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʧʦ 

ʨʫʡʥʫʚʘʥʥʶ ʦʙʦʣʦʥʢʠ ʷʜʨʘ ʩʪʘʥʦʚʠʪʴ 419 ʅ. ʎʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʘʟʦʨʽʚ ʤʽʞ ʧʘʨʥʠʤʠ ʚʘʣʢʘʤʠ ʰʝʣʴʤʘʰʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʟʤʽʨʥʠʭ ʛʨʫʧ ʥʘʩʽʥʥʷ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘ 1,2 ʤʤ ʤʝʥʰʠʤʠ ʟʘ ʪʦʚʱʠʥʫ 

ʩʝʨʝʜʥʴʦʾ ʟʘ ʨʦʟʤʽʨʦʤ ʬʨʘʢʮʽʾ ʧʘʨʪʽʾ ʧʝʨʝʨʦʙʣʶʚʘʥʦʛʦ ʥʘʩʽʥʥʷ. 

6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʧʣʦʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʤʝʥʪʽʚ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʫ ʚʦʣʦʛʦ-ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʨʠʮʠʥʦʚʦʾ ʤʝʟʛʠ 

ʟʥʘʯʝʥʥʷ ʾʾ ʧʦʢʘʟʥʠʢʽʚ ʤʘʶʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤʠ: ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ 

ʧʝʨʽʦʜʫ ʟʚʦʣʦʞʝʥʥʷ Wʢʟ = 9,144-10,662%; ʢʽʥʮʝʚʘ ʚʦʣʦʛʽʩʪʴ ʤʝʟʛʠ ʜʣʷ ʧʝʨʽʦʜʫ 

ʩʫʰʽʥʥʷ Wʢʩ = 5,72-6,68%; ʪʠʩʢ ʧʘʨʠ ʚ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ 0,371-0,442 ʄʇʘ. 

7. ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʞʠʤʫ ʤʝʟʛʠ ʫ ʛʚʠʥʪʦʚʦʤʫ ʧʨʝʩʽ ʥʘ ʩʪʫʧʽʥʴ 

ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ ʟʘ ʟʘʜʘʥʦ ʾʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʚʝʨʥʝʥʥʷ ʚ 

ʤʝʞʘʭ 0,506-0,725 ʧʨʠ ʟʤʽʥʽ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʱʽʣʠʥʠ ʚʽʜ 6 ʤʤ ʜʦ 12 ʤʤ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʩʪʦʩʦʚʘʥʦʛʦ ʜʦ 

ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʛʚʠʥʪʦʚʦʛʦ ʧʨʝʩʘ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ  625 ʢʛ/ʛʦʜ; ʜʽʘʤʝʪʨ ʧʨʠʡʤʘʣʴʥʦʛʦ ʚʠʪʢʘ - 230 ʤʤ, ʢʨʦʢ - 244 

ʤʤ, ʜʦʚʞʠʥʘ - 194 ʤʤ, ʚʽʣʴʥʠʡ ʦʙôʻʤ - 3,57 ʣ, ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ - 0,31. ɺ 

ʽʥʰʠʭ ʩʝʤʠ ʚʠʪʢʘʭ ʚʽʣʴʥʠʡ ʦʙôʻʤ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,77 ʣ ʜʦ 0,16 ʣ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʟʘʢʦʥʫ ʩʪʠʩʥʝʥʥʷ, ʘ ʦʪʞʝ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʟʝʻʨʘ, 
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ʢʨʦʢʫ ʚʠʪʢʽʚ ʪʘ ʾʭ ʜʦʚʞʠʥʠ. ɺʝʣʠʯʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ʟʝʻʨʘ ʧʦ ʩʪʫʧʝʥʷʤ 

ʚʽʜ ʚʭʦʜʫ ʤʝʟʛʠ ʩʢʣʘʜʘʻ: ɯ ʩʪʫʧʽʥʴ ï 175 ʤʤ; ɯɯ ʩʪʫʧʽʥʴ - 140 ʤʤ; ɯɯɯ ʩʪʫʧʽʥʴ ï 155 

ʤʤ; ɯV ʩʪʫʧʽʥʴ ï 170 ʤʤ. ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʚʠʥʪʦʚʦʛʦ ʚʘʣʘ ʩʢʣʘʜʘʻ 

ʚʽʜ 0,357 c-1 ʜʦ 0,75 c-1.  

8. . ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ 

ʦʣʽʾ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʬʦʩʬʘʪʠʜʽʚ ʪʘ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ ʥʘ ʨʽʚʥʽ 97% ʟʘ ʥʘʧʨʫʛʠ 5 ʢɺ.  

9. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʙʝʟʝʢʩʪʨʘʢʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ 

ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʜʚʦʢʨʘʪʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʜʣʷ ʫʤʦʚ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʠʤ, ʱʦ ʚʦʥʘ ʤʽʩʪʠʪʴ 

ʪʘʢʽ ʜʦʜʘʪʢʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ: ʢʘʣʽʙʨʦʚʢʘ ʥʘʩʽʥʥʷ, ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʷ 

ʣʫʰʧʠʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʦʣʽʾ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ.  

10. ʆʙˇʨʫʥʪʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʚʠʤʦʛ ʜʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ 

ʢʦʨʤʦʚʦʾ ʤʘʢʫʭʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʜʦʙʦʚʽʡ ʧʦʪʫʞʥʦʩʪʽ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʽʚʥʽ 15 ʪ ʨʽʯʥʠʡ ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʻ 

14175 ʪʠʩ. ʛʨʥ., ʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʜʦʨʽʚʥʶʶʪʴ 900 ʪʠʩ. ʛʨʥ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʨʦʢ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʩʪʘʥʦʚʠʪʴ 6,5 ʨʦʢʽʚ. 

 

 

 

 

 

 

 

 

 

 



306 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɻʆʉʊ 6757-96 ʄʘʩʣʦ ʢʘʩʪʦʨʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

[ʯʠʥʥʠʡ 1997-01-01] ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ, 1997. 8 ʩ. (ɯʥʬʦʨʤʘʮʽʷ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʷ). 

2. Cʪʚʦʨʠʪʠ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʛʣʠʙʦʢʦʾ ʧʝʨʝʛʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʩʠʨʦʚʠʥʠ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ ʢʦʨʤʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʈʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʬʽʣʴʪʨʘʮʽʾ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ ʢʨʽʟʴ ʰʘʨ ʤʝʟʛʠ ʫ ʰʥʝʢʦʚʦʤʫ ʧʨʝʩʽ : ʟʚʽʪ ʧʨʦ ʅɼʈ / ɿʘʧʦʨʽʞʞʷ. 
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ɼʦʜʘʪʦʢ ɸ 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʠ ʽ ʾʾ ʚʧʣʠʚ ʥʘ ʨʦʜʶʯʽʩʪʴ ʛʨʫʥʪʽʚ 

 

ʉʚʽʪʦʚʘ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʨʠʮʠʥʠ ʩʪʘʥʦʚʠʪʴ 1,5 ï 1,7 ʤʣʥ. ʛʘ, ʟ ʥʠʭ ʤʘʡʞʝ 

600 ʪʠʩ ʛʘ ʚ ɯʥʜʽʾ. ɹʘʛʘʪʦ ʨʠʮʠʥʠ ʩʽʶʪʴ ʫ ɹʨʘʟʠʣʽʾ, ʊʘʾʣʘʥʜʽ, ʂʠʪʘʾ, ɯʨʘʥʽ, 

ʊʫʨʝʯʠʥʥʽ, ʖʛʦʩʣʘʚʽʾ, ʈʫʤʫʥʽʾ, ɹʦʣʛʘʨʽʾ. ʋ ʩʚʽʪʦʚʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʜʦ ʜʝʩʷʪʢʠ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʢʣʶʯʘʶʪʴ ʩʦʶ, ʨʽʧʘʢ, ʩʦʥʷʰʥʠʢ, 

ʙʘʚʦʚʥʠʢ, ʘʨʘʭʽʩ, ʢʫʥʞʫʪ, ʣʴʦʥ, ʨʠʮʠʥʫ, ʘ ʪʘʢʦʞ ʧʘʣʴʤʦʚʝ ʷʜʨʦ. ʆʙʩʷʛʠ ʾʭ 

ʩʫʢʫʧʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʦʚʣʷʪʴ 306,8 ʤʣʥ.ʪ., ʽ ʚʦʥʠ ʨʽʢ ʫ ʨʽʢ ʟʨʦʩʪʘʶʪʴ. ʋ 

ʪʦʨʛʽʚʣʶ ʥʘʩʽʥʥʷʤ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʽ ʧʨʦʜʫʢʪʘʤʠ ʾʭ ʧʝʨʝʨʦʙʢʠ 

ʚʢʣʶʯʝʥʽ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ɽʢʩʧʦʨʪ ʥʘʩʽʥʥʷ ʫ 2000 ʨʦʮʽ ʩʪʘʥʦʚʠʪʴ 65 

ʤʣʥ.ʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʦʾ ï 49,2 ʤʣʥ.ʪ, ʨʽʧʘʢʫ ï 9,63, ʨʠʮʠʥʠ ï 5,5, ʩʦʥʷʰʥʠʢʫ ï 

3,32, ʘʨʘʭʽʩʫ ï 1,54, ʙʘʚʦʚʥʠʢʫ ï 1,08 ʤʣʥ.ʪ., ʢʦʧʨʠ ï 240 ʪʠʩ.ʪ., ʧʘʣʴʤʦʚʦʛʦ 

ʷʜʨʘ ï 50 ʪʠʩ.ʪ. (ʟʘʛʘʣʦʤ ʥʘ ʩʫʤʫ ʙʣʠʟʴʢʦ 17 ʤʣʨʜ. ʜʦʣʘʨʽʚ). ʉʚʽʪʦʚʠʡ ʝʢʩʧʦʨʪ 

ʤʘʢʫʭʠ ʪʘ ʰʨʦʪʽʚ ʩʪʘʥʦʚʠʪʴ 55,3 ʤʣʥ.ʪ., ʦʣʽʾ ï 34 ʤʣʥ.ʪ. 

ʋ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʨʠʮʠʥʘ, ʷʢ ʪʝʭʥʽʯʥʘ ʢʫʣʴʪʫʨʘ, ʚʠʨʦʱʫʚʘʣʘʩʷ ʟ 1922 

-1923 ʨʨ. ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʂʘʚʢʘʟʽ ʪʘ  ʚ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʋ ʜʦʚʦʻʥʥʠʡ 

ʧʝʨʽʦʜ (ʜʦ 1940 ʨ.) ʾʾ ʧʦʩʽʚʠ ʩʢʣʘʜʘʣʠ ʤʘʡʞʝ 230 ʪʠʩ.ʛʘ, ʟʦʢʨʝʤʘ ʚ ʈʉʌʉʈ ï 179 

ʪʠʩ.ʛʘ. ʋ ʚʽʡʥʫ ʚʠʨʦʱʫʚʘʥʥʷ ʨʠʮʠʥʠ ʧʨʠʧʠʥʠʣʦʩʷ, ʘ ʧʦʪʽʤ ʚʽʜʙʫʣʦʩʴ ʧʦʩʪʫʧʦʚʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ ʧʦʩʽʚʽʚ, ʡ ʜʦ 1973 ʨ. ʚʦʥʦ ʜʦʩʷʛʘʣʦ ʧʦ ʉʈʉʈ 206 ʪʠʩ.ʛʘ, ʟʦʢʨʝʤʘ ʚ 

ʈʦʩʽʾ ï 89 ʪʠʩ.ʛʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʂʨʘʩʥʦʜʘʨʩʴʢʦʤʫ ʽ ʉʪʘʚʨʦʧʦʣʴʩʴʢʦʤʫ 

ʢʨʘ̫ ʭ. ʋ 70-80ʭ ʨʦʢʘʭ ʇʽʚʥʽʯʥʠʡ ʂʘʚʢʘʟ (ʈʦʩʪʦʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʦʜʘʨʩʴʢʠʡ ʽ 

ʉʪʘʚʨʦʧʦʣʴʩʴʢʠʡ ʢʨʘʾ) ʙʫʚ ʦʩʥʦʚʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚ ʈʦʩʽʾ, ʜʝ 

ʚʠʩʽʚʘʣʦʩʷ 75-90 ʪʠʩ.ʛʘ. ʋ ʂʨʘʩʥʦʜʘʨʩʴʢʦʤʫ ʢʨʘʶ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʚʠʩʽʚʘʣʦʩʷ ʜʦ 

50 ʪʠʩ.ʛʘ ʨʠʮʠʥʠ, ʡ ʩʘʤʝ ʂʫʙʘʥʴ ʙʫʣʘ ʪʨʘʜʠʮʽʡʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 

ɺ ʋʢʨʘʾʥʽ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʙʫʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 110-120 ʪʠʩ.ʛʘ. ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʴ 

ʚʦʥʠ ʚ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ: ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʪʘ ɸʈ ʂʨʠʤ. ʋʨʦʞʘʡʥʽʩʪʴ ʨʠʮʠʥʠ ʚ ʋʢʨʘʾʥʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʚʠʩʦʢʦʾ ʘʛʨʦʪʝʭʥʽʢʠ ʜʦʩʷʛʘʻ 8-17 ʮ/ʛʘ ʽ ʙʽʣʴʰʝ, ʘ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʟʨʦʩʪʘʻ ʫ ʜʚʘ-



332 

ʪʨʠ ʨʘʟʠ. ɿʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʪʘ ʟʫʩʪʨʽʯʥʝ ʦʪʦʚʘʨʶʚʘʥʥʷ ʢʦʤʙʽʢʦʨʤʘʤʠ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. ʅʘʧʨʠʢʣʘʜ, 

ɹʽʣʦʨʝʯʝʥʩʴʢʠʡ ʦʣʽʡʥʠʡ ʟʘʚʦʜ, ʷʢʠʡ ʚʠʨʦʙʣʷʚ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʚ ʦʢʨʝʤʽ ʨʦʢʠ 

ʧʝʨʝʨʦʙʣʷʚ ʙʽʣʴʰʝ 47 ʪʠʩ.ʪ ʦʣʽʡʥʦʛʦ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʚʠʧʫʩʢʘʶʯʠ ʙʽʣʴʰʝ 21 ʪʠʩ. 

ʪʦʥʥ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ɺ ʜʘʥʠʡ ʯʘʩ ʟʘʚʦʜ ʩʪʘʚ ʧʨʠʚʘʪʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʽ 

ʧʝʨʝʧʨʦʬʽʣʴʦʚʘʥʠʡ ʥʘ ʧʝʨʝʨʦʙʢʫ ʥʘʩʽʥʥʷ ʽʥʰʠʭ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. 

ʉʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʽʚ ʨʠʮʠʥʠ ʽ ʧʨʠʧʠʥʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʠʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʡʦʛʦ ʩʧʦʞʠʚʘʯʘʤʠ. ʈʠʮʠʥʘ ʻ ʚʠʩʦʢʦʦʣʽʡʥʦʶ 

ʪʝʭʥʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (ʘʚʽʘʮʽʡʥʽʡ, ʦʙʦʨʦʥʥʽʡ, ʘʚʪʦʤʦʙʽʣʴʥʽʡ, ʭʽʤʽʯʥʽʡ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ, ʧʦʣʽʛʨʘʬʽʯʥʽʡ, ʣʘʢʦʬʘʨʙʥʽʡ, ʤʝʜʠʯʥʽʡ ʪʘ ʽʥ.). ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʤʽʩʪʠʪʴ 52-57% ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʧʦ ʩʫʪʽ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, ʻ ʙʦʯʦʥʢʦʤ 

ʥʘʧʦʚʥʝʥʠʤ ʦʣʽʻʶ, ʷʢʘ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ  ʚʽʜ ʽʥʰʠʭ 

ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ  ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ [1].  

ʆʣʽʷ ʨʠʮʠʥʠ ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʚôʷʟʢʘ, ʩʣʘʙʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ 

ʙʝʥʟʠʥʽ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ, ʥʝ ʟʘʩʪʠʛʘʻ ʧʨʠ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʥʝʧʝʨʝʚʝʨʰʝʥʠʤ ʟʘ ʷʢʽʩʪʶ ʟʤʘʱʫʚʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤʦʪʦʨʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʭʦʣʦʜʥʠʭ ʫʤʦʚʘʭ. 

ʈʠʮʠʥʦʚʘ ʦʣʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ  ʥʽʪʨʦʣʘʢʫ ʛʽʜʨʦʛʘʣʴʤʽʚʥʦʾ 

ʨʽʜʠʥʠ, ʷʢʽʡ ʧʨʠʪʘʤʘʥʥʽ ʘʥʪʠʢʦʨʦʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʣʽʷ ʨʠʮʠʥʠ ʚʽʜʥʦʩʠʪʴʩʷ 

ʜʦ ʥʝʚʠʩʠʭʘʯʁʠʭ, ʘʣʝ ʧʽʩʣʷ ʜʝʛʽʜʨʘʮʽʾ ʟʤʽʥʶʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʩʪʘʻ ʪʘʢʦʶ, 

ʱʦ ʰʚʠʜʢʦ ʚʠʩʠʭʘʻ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʨʠʮʠʥʦʚʦʾ ʛʣʽʬʪʘʣʝʚʦʾ ʦʣʽʬʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚ ʪʨʠ ʨʘʟʠ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ 

ʧʦʢʨʠʪʪʷ, ʥʽʞ ʟʚʠʯʘʡʥʘ ʦʣʽʬʘ ʽ ʥʝ ʚʠʢʣʠʢʘʻ ʧʦʪʝʤʥʽʥʥʷ ʟʘʙʘʨʚʣʝʥʠʭ 

ʧʦʚʝʨʭʦʥʴ. ʈʠʮʠʥʦʚʘ ʦʣʽʷ ʻ ʚʠʩʦʢʦʷʢʽʩʥʦʶ ʽ ʰʠʨʦʢʦʜʽʘʧʘʟʦʥʥʦʶ ʩʠʨʦʚʠʥʦʶ 

ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ  ʩʠʥʪʝʟʫ. ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʜʦ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʟ ʣʫʛʦʤ ʘʙʦ ʦʢʠʩʣʝʥʥʷʤ ʘʟʦʪʥʦʶ ʢʠʩʣʦʪʦʶ, ʦʪʨʠʤʫʶʪʴ 

ʩʝʙʘʮʠʥʦʚʫ ʢʠʩʣʦʪʫ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝʡʣʦʥʫ ʪʘ ʽʥʰʠʭ 

ʩʠʥʪʝʪʠʯʥʠʭ ʪʢʘʥʠʥ, ʘ ʪʘʢ ʩʘʤʦ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʣʘʩʪʤʘʩ. 
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ʈʠʮʠʥʦʚʫ ʦʣʽʶ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʦʣʽʛʨʘʬʽʾ, ʧʘʨʬʫʤʝʨʽʾ ʽ ʤʝʜʠʮʠʥʽ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʣʘʢʽʚ [2]. 

ɿʘʨʘʟ, ʫ ʈʦʩʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ 

ʧʦ ʩʝʣʝʢʮʽʾ ʩʦʨʪʽʚ ʨʠʮʠʥʠ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʤʝʭʘʥʽʟʘʮʽʾ ʟʙʠʨʘʣʴʥʠʭ 

ʨʦʙʽʪ, ʧʽʩʣʷʞʥʠʚʥʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʥʘʩʽʥʥʷ,  ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ  ʤʦʞʣʠʚʠʤ  

ʚʜ̔ʥʦʚʠʪʠ ʽ ʨʦʟʰʠʨʠʪʠ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʨʠʮʠʥʠ ʜʦ 80-100 ʪʠʩ.ʛʘ, ʱʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦ ʮʽʡ ʢʫʣʴʪʫʨʽ, ʜʦʧʦʤʦʞʝ ʟʥʷʪʠ 

ʧʨʦʙʣʝʤʫ ʜʝʬʽʮʠʪʫ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʥʘʜʘʣʽ ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʫʤʦʚʫ ʜʣʷ ʾʾ 

ʝʢʩʧʦʨʪʫ.  

ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ ʇʽʚʥʽʯʥʦʛʦ ʂʘʚʢʘʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʱʫʚʘʪʠ ʨʠʮʠʥʫ ʚ 

ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʽ  ʦʪʨʠʤʫʚʘʪʠ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʦʛʦ 

ʧʦʧʠʪʫ ʥʘ ʦʣʽʡʥʝ ʥʘʩʽʥʥʷ ʟ ʙʦʢʫ ʦʣʽʻʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʫ 

ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ɹʽʣʢʦʚʦ-ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʦʣʽʾ ʪʘ 

ʤʘʢʫʭ ʽ ʰʨʦʪʽʚ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʧʦʣʽʧʰʝʥʥʽ ʬʽʥʘʥʩʦʚʦʛʦ 

ʩʪʘʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʮʽ ʢʫʣʴʪʫʨʠ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʋʢʨʘʾʥʠ. ʈʽʢ ʫ ʨʽʢ ʟʨʦʩʪʘʻ ʟʥʘʯʝʥʥʷ ʩʦʥʷʰʥʠʢʫ, ʩʦʾ ʪʘ ʨʽʧʘʢʫ ʷʢ 

ʚʘʞʣʠʚʦʛʦ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʰʨʦʪʫ ʽ ʤʘʢʫʭʠ, ʱʦ ʤʘʶʪʴ ʚʠʢʣʶʯʥʦ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʛʦʜʽʚʣʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʨʽʜ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ. ɯʥʪʝʨʝʩ 

ʜʦ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʋʢʨʘʾʥʠ ʥʝ ʟʥʠʞʫʻʪʴʩʷ, ʘ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ. 

ʍʦʯʘ, ʥʘ ʞʘʣʴ, ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ ʱʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʣʠʚʘʥʥʷʤʠ, ʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ï ʩʪʨʦʢʘʪʽʩʪʶ. ʆʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʢʦʥôʶʥʢʪʫʨʠ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʘʭ. 

ʋʢʨʘʾʥʩʴʢʝ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ, ʩʦʾ, ʨʽʧʘʢʫ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʾʭ ʰʨʦʪʠ ʽ ʦʣʽʷ 

ʧʨʦʜʘʶʪʴʩʷ ʷʢ ʥʘ ʱʝ ʥʝ ʜʦʩʠʪʴ  ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ, ʪʘʢ ʽ ʥʘ 

ʚʠʩʦʢʦ ʢʦʥʢʫʨʝʥʪʥʠʭ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ, ʜʝ ʮʽʥʠ ʟʤʽʥʶʶʪʴʩʷ ʱʦʜʥʷ, ʱʦʛʦʜʠʥʠ 

ʽ ʱʦʭʚʠʣʠʥʠ. ɸʙʠ ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʘʭ, ʮʽ 

ʢʫʣʴʪʫʨʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʾʭʥʻ ʥʘʩʽʥʥʷ ï ʤʘʪʠ 

ʚʠʩʦʢʫ ʷʢʽʩʪʴ, ʥʠʟʴʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʽ ʧʦʧʠʪ ʧʦʢʫʧʮʽʚ. ʉʘʤʝ ʚʩʽʤ ʮʠʤ ʚʠʤʦʛʘʤ 
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ʚʽʜʧʦʚʽʜʘʻ ʨʠʮʠʥʘ. ʇʨʠʯʦʤʫ, ʩʚʽʪʦʚʫ ʪʦʨʛʽʚʣʶ ʪʝʧʝʨ ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘʢ 

ʜʠʥʘʤʽʯʥʦ, ʱʦ ʧʦʧʠʪ, ʧʨʦʧʦʟʠʮʽʷ, ʦʙʩʷʛʠ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʪʘ ʮʽʥʠ ʥʘ 

ʩʚʽʪʦʚʠʭ ʙʽʨʞʘʭ ʦʜʨʘʟʫ ʞ ʩʪʘʶʪʴ  ʚʽʜʦʤʽ ʷʢ ʚʠʨʦʙʥʠʢʘʤ, ʪʘʢ ʽ ʧʨʦʜʘʚʮʷʤ ʪʘ 

ʧʦʢʫʧʮʷʤ, ʫ ʨʽʟʥʠʭ ʢʽʥʮʷʭ ʧʣʘʥʝʪʠ. 

ɻʦʣʦʚʥʠʤʠ ʝʢʩʧʦʨʪʝʨʘʤʠ ʨʠʮʠʥʠ ʻ ï ɯʥʜʽʷ, ʇʘʨʘʛʚʘʡ, ʇʘʢʠʩʪʘʥ, ʊʘʥʟʘʥʽʷ, 

ɹʨʘʟʠʣʽʷ ʪʘ ʽʥʰʽ. ɻʦʣʦʚʥʠʤʠ ʽʤʧʦʨʪʝʨʘʤʠ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ, ʰʨʦʪʽʚ ʽ 

ʦʣʽʾ ʻ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ, ʘ ʝʢʩʧʦʨʪʝʨʘʤʠ ï ʢʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰʝ ʽʤʧʦʨʪʫʶʪʴ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʪʘʢʽ ʢʨʘʾʥʠ ï ʅʽʤʝʯʯʠʥʘ, ʊʘʾʣʘʥʜ, 

ʉʽʥʛʘʧʫʨ, ɹʦʣʛʘʨʽʷ ʪʘ ʽʥʰʽ. 

ʋʢʨʘʾʥʘ ʪʫʪ ʧʦʩʽʜʘʻ ʧʨʦʤʽʞʥʝ ʩʪʘʥʦʚʠʱʝ: ʚʦʥʘ ʽʤʧʦʨʪʫʻ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʫ 

ʩʠʨʦʚʠʥʫ, ʤʘʶʯʠ ʚʦʜʥʦʯʘʩ ʟʥʘʯʥʠʡ  ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʋʢʨʘʾʥʩʴʢʘ ʙʽʣʢʦʚʦ-

ʦʣʽʡʥʘ ʛʘʣʫʟʴ ʚʠʪʨʠʤʫʻ ʢʦʥʢʫʨʝʥʮʽʶ ʚ ʥʠʥʽʰʥʽʡ ʢʨʠʟʦʚʠʡ ʧʝʨʽʦʜ, ʽ ʾʾ ʧʨʦʜʫʢʮʽʷ 

ʤʘʻ ʧʦʧʠʪ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʘʭ. ʊʦʤʫ, ʷʢ ʩʚʽʜʯʠʪʴ 

ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʽ ʙʘʛʘʪʦʨʽʯʥʘ ʧʨʘʢʪʠʢʘ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʣʢʦʚʦ-ʦʣʽʡʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʋʢʨʘʾʥʽ ʜʦʮʽʣʴʥʦ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ 

ʚʠʨʦʱʫʚʘʥʠʭ ʙʽʣʢʦʚʦ-ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʩʦʥʷʰʥʠʢʫ ʩʣʽʜ (ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʛʽʦʥʘʭ) ʟʙʽʣʴʰʫʚʘʪʠ  ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʾ, ʨʽʧʘʢʫ ʪʘ ʨʠʮʠʥʠ ï 

ʩʪʨʘʪʝʛʽʯʥʠʭ  ʫ ʩʚʽʪʽ ʢʫʣʴʪʫʨ, ʜʣʷ ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʻ ʩʧʨʠʷʪʣʠʚʽ ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. 

ʅʘ ʋʢʨʘʾʥʽ, ʚʞʝ ʚʽʜʨʦʜʞʫʻʪʴʩʷ ʮʽʢʘʚʽʩʪʴ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʠ, 

ʦʩʦʙʣʠʚʦ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʨʦʟʚʠʪʢʦʤ ʫ ʩʚʽʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ. ʇʦʚôʷʟʘʥʝ 

ʮʝ ʟ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ ʧʨʦʜʦʚʦʣʴʯʠʭ ʢʫʣʴʪʫʨ 

ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʟʘʧʝʨʝʯʝʥʴ, ʨʠʮʠʥʘ ʞ ʻ ʥʝʧʨʦʜʦʚʦʣʴʯʦʶ ʪʝʭʥʽʯʥʦʶ 

ʢʫʣʴʪʫʨʦʶ, ʦʣʽʶ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʤʘʢʫʭʫ ʽ ʰʨʦʪ ʧʽʩʣʷ ʜʝʪʦʢʩʠʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʙʽʣʢʦʚʫ 

ʧʦʞʠʚʥʫ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ. 

ɼʦʩʣʽʜʠ, ʷʢʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ ʆɼɸʋ [3] ʜʘʣʠ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʦʜʠʥ 

ʟʘʛʘʣʥɹʠʡ ʚʠʩʥʦʚʦʢ; ʫʚʝʜʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʫ ʩʽʚʦʟʤʽʥʠ ʩʧʨʠʷʻ 

ʧʦʣʽʧh ʝʥʥʶ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʦʣʽʚ, ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʫ, ʚʦʥʠ ʻ ʜʦʙʨʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʜʣʷ ʦʟʠʤʠʭ. ɺʧʣʠʚ ʢʫʣʴʪʫʨʠ ʥʘ 



335 

ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʧʦʚôʷʟʘʥʠʡ ʥʘʩʘʤʧʝʨʝʜ ʟʽ ʟʤʽʥʘʤʠ ʡʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ, 

ʪʦʙʪʦ ʟ ʪʠʤ ʯʠ ʽʥh ʠʤ ʨʽʚʥʝʤ ʟʘʛʘʣʴʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʨʦʩʣʠʥ (ʪʘʙʣ. 1) 

 

ʊʘʙʣʠʮʷ 1 

ɿʘʛʘʣʴʥʝ  ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ [4] 

ʂʫʣʴʪʫʨʘ 

ʉʝʨʝʜʥʽʡ  

ʫʨʦʞʘʡ ʩʫʭʦʾ 

ʙʽʦʤʘʩʠ, ʪ/ 

ʂʦʝʬʽʮʽʻʥʪ, 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, 

ʤ3/ʪ  ʩʫʭʦʾ ʙʽʦʤʘʩʠ 

ɿʘʛʘʣʴʥʝ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, 

ʤ3/ʛʘ 

ʆʟʠʤʘ  

ʧʰʝʥʠʮʷ 
7,5 450 3375 

ʉʦʥʷʰʥʠʢ 8,2 500 4100 

ʆʟʠʤʠʡ ʨʽʧʘʢ 7,0 450 3150 

ɻʽʨʯʠʮʷ 3,7 520 1924 

ʉʦʷ 4,6 620 2852 

ʃʴʦʥ ʦʣʽʡʥʠʡ 3,9 490 1911 

ʈʠʮʠʥʘ 4,7 460 2162 

 

ʆʪʞʝ, ʷʢʱʦ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʫ ʤʦʞʫʪʴ 

ʫʪʚʦʨʠʪʠ ʨʦʩʣʠʥʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʝʨʝʞʝʥʦʾ ʦʣʽʡʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʪʦ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʪʘʢʠʤʠ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1. ɺʧʣʠʚ ʟʙʝʨʝʞʝʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩ.ʛ. ʢʫʣʴʪʫʨ
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ʗʢ ʙʘʯʠʤʦ ʥʘ ʜʽʘʛʨʘʤʽ, ʪʽʣʴʢʠ ʩʦʥʷʰʥʠʢ ʫ ʤʽʥʫʩʽ, ʪʦʙʪʦ ʚʦʣʦʛʠ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʽʩʣʷ ʥʴʦʛʦ, ʤʝʥʰʝ ʥʽʞ  ʧʽʩʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʥʘ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʜʦʩʪʘʪʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ 1,6 ʪ/ʛʘ ʩʫʭʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʦʣʦʛʘ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ,  ʘʣʝ ʥʝ ʻʜʠʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ 

ʯʠʥʥʠʢʦʤ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʚʠʥʝʩʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽʟ 

ʫʨʦʞʘʻʤ. ʋ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚʽʜʯʫʪʥʠʡ ʨʽʚʝʥʴ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2  

ɺʠʥʝʩʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʦʣʽʡʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʽ ʧʰʝʥʠʮʝʶ [5] 

ʂʫʣʴʪʫʨʘ 
ʉʝʨʝʜʥʷ 

ʫʨʦʞʘʡʥ

ʽʩʪʴ, ʮ/ʛʘ 

ɺʠʥʝʩʝʥʥʷ, ʢʛ/ʛʘ 

ʅʘ 1 ʮ ʥʘʩʽʥʥʷ ʅʘ ʚʝʩʴ ʫʨʦʞʘʡ 

N P K N P K 

ʆʟʠʤʘ ʧʰʝʥʠʮʷ 30 2,5 1,2 2,0 75 36 60 

ʉʦʥʷʰʥʠʢ 16 7,0 3,3 8,0 112 53 128 

ʆʟʠʤʠʡ ʨʽʧʘʢ 20 7,2 2,9 6,7 114 58 134 

ɻʽʨʯʠʮʷ 12 6,8 3,5 5,5 82 42 66 

ʉʦʷ 15 8,5 4,2 6,5 128 63 98 

ʃʴʦʥ ʦʣʽʡʥʠʡ 12 6,3 4,0 4,0 76 48 48 

ʈʠʮʠʥʘ 8 7,6 3,3 4,8 61 26 38 

 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦʪʝ, ʱʦ ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ ʫ 2,5-3,5 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʶʪʴ ʦʟʠʤʫ ʧʰʝʥʠʮʶ ʟʘ ʚʥʝʩʝʥʥʷʤ ʘʟʦʪʫ ʡ ʬʦʩʬʦʨʫ ʪʘ ʫ 2-4 ʨʘʟʠ ï 

ʢʘʣʽʶ. ɸʣʝ ʚʨʦʞʘʡ ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʫ 1,5-3,75 ʨʘʟʠ 

ʥʠʞʯʠʡ. ɯ ʪʦʤʫ, ʚʠʥʝʩʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʚʝʩʴ ʫʨʦʞʘʡ 

ʩʫʪʪʻʚʦ ʚʽʜʨʟ̔ʥʷʻʪʴʩʷ ʚʽʜ ʧʰʝʥʠʮʽ ʣʠʰʝ ʱʦʜʦ ʩʦʥʷʰʥʠʢʫ, ʨʽʧʘʢʫ ʪʘ ʩʦʾ. 

ʅʘʡʙʽʣʴʰʝ ʘʟʦʪʫ ʩʧʦʞʠʚʘʻ ʨʽʧʘʢ, ʷʢʠʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ 

ʦʟʠʤʫ ʧʰʝʥʠʮʶ. 

ʋ ʚʥʝʩʝʥʥʽ ʬʦʩʬʦʨʫ ʣʽʜʠʨʫʶʪʴ ʩʦʷ ʽ ʨʽʧʘʢ, ʷʢʽ ʥʘ 75% ʪʘ ʥʘ 61%, 

ʚʜ̔ʧʦʚʜ̔ʥʦ, ʧʝʨʝʚʠʱʫʶʪʴ ʦʟʠʤʫ ʧʰʝʥʠʮʶ. ʇʦʨʽʚʥʶʶʯʠ ʦʟʠʤʠʡ ʨʽʧʘʢ ʪʘ 
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ʨʠʮʠʥʫ ʟʘ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢ ʚʠʥʝʩʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʨʠʩ. 2.) ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: 

 

ʈʠʩʫʥʦʢ 2. ɺʠʥʝʩʝʥʥʷ ʥʘ 1 ʮ ʥʘʩʽʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʛʨʫʥʪʫ, ʢʛ/ʛʘ 

 

ʈʠʩʫʥʦʢ 3. ɺʠʥʝʩʝʥʥʷ ʥʘ ʚʝʩʴ ʫʨʦʞʘʡ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʛʨʫʥʪʫ, ʢʛ/ʛʘ 

 

- ʫ ʨʦʟʨʘʭʫʥʢʫ  ʥʘ 1 ʮ ʥʘʩʽʥʥʷ ʨʽʧʘʢ ʪʘ ʨʠʮʠʥʘ ʟʘ ʚʥʝʩʝʥʥʷʤ ʘʟʦʪʫ ʽ 

ʬʦʩʬʦʨʫ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ, ʘ ʢʘʣʽʶ ʨʠʮʠʥʘ ʚʠʥʦʩʠʪʴ ʫ 1,4 

ʨʘʟʠ ʤʝʥʰʝ; 

- ʚʠʥʝʩʝʥʥʷ ʞ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʚʝʩʴ ʫʨʦʞʘʡ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ï ʦʟʠʤʠʡ ʨʽʧʘʢ ʩʧʦʞʠʚʘʻ ʙʽʣʴʰʝ: ʘʟʦʪʫ ʫ 2,4 ʨʘʟʠ; ʬʦʩʬʦʨʫ ʫ 2,2 

ʨʘʟʠ; ʢʘʣʽʶ ʫ 3,5 ʨʘʟʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʮʠʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʦʟʠʤʠʤ ʨʽʧʘʢʦʤ ʻ 

ʙʽʣʴʰ ʙʝʨʝʞʣʠʚʦʶ ʢʫʣʴʪʫʨʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʥʪʽʚ. 
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ɸʣʝ ʧʦʧʨʠ ʪʝ, ʱʦ ʚʠʥʝʩʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʫʨʦʞʘʻʤ ï ʮʝ ʚʘʞʣʠʚʠʡ 

ʯʠʥʥʠʢ ʩʪʘʥʫ ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ, ʚʩʝ ʞ ʚʽʥ ʥʝ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʧʝʚʥʠʡ 

ʜʝʬʽʮʠʪ NPK ʤʦʞʥʘ ʣʝʛʢʦ ʢʦʤʧʝʥʩʫʚʘʪʠ, ʚʥʽʩʰʠ ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʠʚ. 

ʅʘʙʘʛʘʪʦ ʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ, ʷʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʦʧʝʨʝʜʥʠʢ ʦʟʠʤʠʭ. ʊʦʯʥʽʰʝ ï ʧʝʨʽʦʜ ʷʢʠʡ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʮʴʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ʜʦ ʚʠʩʽʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʪʦʙʪʦ ʚʽʜʨʽʟʦʢ 

ʯʘʩʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʥʪʫ ʜʦ ʩʽʚʙʠ. ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ ʻ 

ʜʘʣʝʢʦ ʥʝ ʨʚ̔ʥʦʟʥʘʯʥʠʤʠ. ʅʘ ʥʘʚʝʜʝʥʦʤʫ ʤʘʣʶʥʢʫ ʜʦʙʨʝ  ʚʠʜʥʦ, ʱʦ ʥʘʡʜʦʚʰʠʡ 

ʪʝʨʤʽʥ ï ʚʽʜ ʟʙʠʨʘʥʥʷ ʦʣʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦ ʩʽʚʙʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʨʘʟʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ, ʛʽʨʯʠʮʷ ʪʘ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ. ɼʣʷ ʮʠʭ ʢʫʣʴʪʫʨ 

ʧʝʨʽʦʜ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʥʪʫ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 81 ʜʝʥʴ. ɼʣʷ ʨʘʥʥʴʦ- ʡ 

ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʘʙʦ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ ï 26 ʪʘ 15 ʜʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ 

ʨʘʥʥʴʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ ʩʦʾ ï 15 ʜʥʽʚ. ʋ ʨʘʟʽ ʞ ʚʠʨʦʱʫʚʘʥʥʷ ʧʽʟʥʴʦʩʪʠʛʣʦʛʦ 

ʩʦʥʷʰʥʠʢʫ, ʩʝʨʝʜʥʴʦ ï ʪʘ ʧʽʟʥʴʦʩʪʠʛʣʦʾ ʩʦʾ ʽ ʨʠʮʠʥʠ ʯʘʩʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʥʪʫ 

ʧʽʜ ʦʟʠʤʠʥʫ ʥʝ ʟʘʣʠʰʘ̒ ʪʴʩʷ ʚʟʘʛʘʣʽ. 
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ɼʦʜʘʪʦʢ ɹ 

ʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʽ ʾʭ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʨʠʮʠʥʠ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʨʠʮʠʥʦʚʘ ʦʣʽʷ ʪʘ ʾʾ ʧʦʭʽʜʥʽ; 

- ʨʠʮʠʥʦʚʘ ʤʘʢʫʭʘ ʪʘ ʰʨʦʪʠ; 

- ʣʫʟʛʘ. 

ʅʘʡʮʽʥʥʽʰʠʤ ʽ ʟʘʪʨʝʙʫʚʘʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ ʨʠʮʠʥʠ ʙʝʟʫʤʦʚʥʦ ʻ 

ʨʠʮʠʥʦʚʘ ʦʣʽʷ ʽ ʾʾ ʧʦʭʽʜʥʽ. 

ʅʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʽʩʪʷʪʴ ʙʣʠʟʴʢʦ 55% ʦʣʽʾ ʪʘ 18% ʙʽʣʢʘ. ʋʥʽʢʘʣʴʥʘ ʟʘ 

ʩʚʦʾ ʤ ʩʢʣʘʜʦʤ ʨʠʮʠʥʦʚʘ ʦʣʽʷ, ʚ ʷʢʦʤʫ ʥʘ ʯʘʩʪʢʫ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠʧʘʜʘʻ 

90% ʚʩʽʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʤʠʩʣʦʚʦʶ ʩʠʨʦʚʠʥʦʶ. 

ʆʩʥʦʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʙʫʚ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʚʦʜʽʚ ʚ 

ɭʚʨʦʧʽ - ɹʝʨʜʷʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʡ ʥʘʬʪʦʦʣʽʻʟʘʚʦʜ. ɼʦ ʧʨʠʧʠʥʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʠʮʠʥʠ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʾʾ ʧʝʨʝʨʦʙʢʠ, ɹʝʨʜʷʥʩʴʢʠʡ ʟʘʚʦʜ ʟʘʢʫʧʦʚʫʚʘʚ ʟʘ ʨʘʭʫʥʦʢ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 4,0-4,5 ʪʠʩ. ʪ. ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʟʘ ʢʦʨʜʦʥʦʤ. ɺʠʨʦʱʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʽ ʾʾ ʧʝʨʝʨʦʙʢʘ ʥʘ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʽ ʢʦʨʤʦʚʫ ʤʘʢʫʭʫ ʥʝ ʪʽʣʴʢʠ 

ʜʦʟʚʦʣʷʪʴ ʟʙʝʨʝʛʪʠ ʚʘʣʶʪʫ, ʘʣʝ ʽ ʙʫʪʠ ʾʾ ʜʞʝʨʝʣʦʤ. 

ʋʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʨʦʙʣʷʪʴ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʂʝʪʘʤʽʥ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʘʚʪʦʤʦʙʽʣʴʥʽʡ, ʘʚʽʘʮʽʡʥʽʡ, ʢʦʩʤʝʪʦʣʦʛʽʯʥʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ, ʭʘʨʯʦʚʽʡ, ʭʽʤʽʯʥʽʡ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ. ʂʝʪʘʤʽʥ ʽ ʡʦʛʦ 

ʧʦʭʽʜʥʽ ʟʥʘʭʦʜʷʪʴ ʩʴʦʛʦʜʥʽ ʦʩʥʦʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʠʣʘ, 

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʞʠʨʽʚ, ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʽʜʠʥ, ʬʘʨʙ, ʧʦʣʽʤʝʨʽʚ, 

ʧʘʨʬʫʤʝʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ 

ʪ.ʽ. ɺʝʣʠʢʽ ʭʽʤʽʯʥʽ ʢʦʥʮʝʨʥʠ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʣʘʩʪʤʘʩʦʚʠʭ 

ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʦʚʣʶʚʘʥʽ (ʨʦʩʣʠʥʥʽ) ʩʠʨʦʚʠʥʥʽ ʜʞʝʨʝʣʘ ʤʽʩʪʷʪʴ 

ʙʣʠʟʴʢʦ 60% ʩʝʙʘʮʠʥʦʚʦʾ ʢʠʩʣʦʪʠ-ʧʦʭʽʜʥʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ʂʝʪʘʤʽʥ ʚʩʝ ʯʘʩʪʽʰʝ 

ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ ʧʽʥ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʣʽʦʣʠ 
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ʥʘ ʦʩʥʦʚʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ʅʘʡʙʽʣʴʰ ʧʠʪʦʤʘ ʚʘʛʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʷʢ ʩʠʨʦʚʠʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʦʣʽʘʤʽʜʫ (ʥʝʡʣʦʥ). 

ɺʣʘʩʪʠʚʦʩʪʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʾ ʩʢʣʘʜʦʤ - ʚ ʪʨʠʛʣʠʮʝʨʠʜʘʭ 

ʤʽʩʪʠʪʴʩʷ ʥʝ ʤʝʥʰʝ 80% ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ.  ʈʠʮʠʥʦʚʘ ʦʣʽʷ ʽ ʨʠʮʠʥʦʣʝʚʘ 

ʢʠʩʣʦʪʘ ʚʦʣʦʜʽʶʪʴ ʧʽʜʚʠʱʝʥʠʤʠ ʚ'ʷʟʢʽʩʪʶ ʽ ʱʽʣʴʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʶ 

ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʚ ʤʦʣʝʢʫʣʽ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʽ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧ ʽ ʧʦʜʚʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ. ʂʝʪʘʤʽʥ ʰʠʨʦʢʦ 

ʚʽʜʦʤʠʡ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʣʽʢʫʚʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʤʠʩʣʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʜʫʞʝ ʨʦʟʰʠʨʠʣʦʩʷ (ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ ʚʦʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 1%), ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʠʮʠʥʦʚʘ ʦʣʽʷ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʠʛʦʪʫʚʘʥʥʽ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʚʤʽʩʪʫ ʚ ʤʦʣʝʢʫʣʽ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʦʢʩʠʛʨʫʧʠ, ʨʠʮʠʥʦʚʘ ʦʣʽʷ 

ʥʘʣʝʞʠʪʴ ʜʦ ʥʝʚʠʩʠʭʘʶʯʠʭ. ʗʢʱʦ ʧʨʦʚʝʩʪʠ ʜʝʛʽʜʨʦʪʘʮʽʽ, ʪʦʙʪʦ ʚʽʜʯʝʧʣʝʥʥʷ 

ʦʢʩʠʛʨʫʧʧ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʚʽʜʯʝʧʣʝʥʥʷʤ ʦʜʥʦʛʦ ʘʪʦʤʘ ʚʦʜʥʶ ʚʽʜ 

ʩʫʩʽʜʥʴʦʛʦ ʟ ʦʢʩʠʛʨʫʧʧ ʘʪʦʤʘ ʚʫʛʣʝʮʶ, ʪʘʢʠʤ ʯʠʥʦʤ ʨʠʮʠʥʦʣʝʚʘ ʢʠʩʣʦʪʘ 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʽʟʦʤʝʨ ʣʽʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʻ ʦʩʥʦʚʥʦʶ ʢʠʩʣʦʪʦʶ ʚ ʚʠʩʠʭʘʶʯʠʭ 

ʦʣʽʷʭ. 

ʎʷ ʨʝʘʢʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʚ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʣʚ̔ʢʦʫʪʚʦʨʶʚʘʯʽʚ ʽ ʦʣʽʬʠ. ʂʝʪʘʤʽʥ ʘʙʦ ʡʦʛʦ ʧʦʭʽʜʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ 

ʢʦʤʧʦʥʝʥʪʠ ʚ ʘʣʢʽʜʥʠʭ ʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣʘʭ, ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʣʝʡʦʥʦʢ ʽ ʚʠʯʠʥʢʠ ʰʢʽʨʠ, ʚ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʡ ʦʙʨʦʙʢʠ ʧʣʘʩʪʠʢʽʚ ʽ ʢʘʫʯʫʢʫ. 

ɼʽʝʣʝʢʪʨʠʯʥʘ ʧʦʩʪʽʡʥʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚʠʱʝ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʧʦʩʪʽʡʥʠʭ 

ʥ̔h ʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʱʦ ʪʘʢʦʞ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʦʢʩʠʛʨʫʧʠ ʽ 

ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. ɼʽʝʣʝʢʪʨʠʯʥʘ ʧʦʩʪʽʡʥʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 4.0 - 4,5, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʫ ʽʥʰʠʭ ʦʣʽʡ 3,0 - 3,2. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʠʮʠʥʦʚʫ ʦʣʽʶ ʚ ʷʢʦʩʪʽ 

ʨʽʜʢʦʛʦ ʜʽʝʣʝʢʪʨʠʢʘ ʽ ʷʢ ʩʠʨʦʚʠʥʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ ʘʧʘʨʘʪʫʨʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʎʽʢʘʚʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʷʢʦʩʪʽ ʨʽʜʢʦʛʦ ʤʘʩʪʠʣʘ 
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ʙʫʣʦ ʚʽʜʦʤʦ ʚʞʝ ʜʘʚʥʦ. ʇʦʪʽʤ, ʫ ʤʽʨʫ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʠʭ ʧʦʪʫʞʥʠʭ ʜʚʠʛʫʥʽʚ, ʨʠʮʠʥʦʚʘ ʦʣʽʷ ʧʝʨʝʩʪʘʣʘ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʧʦ ʚ'ʷʟʢʦʩʪʽ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʟʘ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

ʅʘʜʘʣʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʙʘʟʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ 

ʚʠʜʽʣʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʧʽʜʜʘʪʠ ʧʨʦʮʝʩʫ ʝʩʪʦʣʽʜʽʟʘʮʽʽ, ʱʦ 

ʧʦʣ̫ʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʣʝʢʫʣʠ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʦʜʥʘ ʟ ʽʥʰʦʶ ʟʘ 

ʨʘʭʫʥʦʢ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʨʝʞʠʤʽʚ 

ʧʨʦʮʝʩʫ ʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʤʦʞʥʘ ʟ'ʻʜʥʘʪʠ 3, 6, 9 ʽ ʙʽʣʴʰʝ ʤʦʣʝʢʫʣ ʨʠʮʠʥʦʣʝʚʦʾ 

ʢʠʩʣʦʪʠ ʚ ʦʜʥʫ ʽ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʧʨʦʜʫʢʪ. ʇʨʠ ʮʴʦʤʫ ʚ ʛʦʪʦʚʦʤʫ 

ʧʨʦʜʫʢʪʽ ʟʘʚʞʜʠ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʪʽ ʞ ʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʛʨʫʧʠ ʢʘʨʙʦʢʩʠʣʴʥʘʷ ʽ ʛʽʜʨʦʢʩʠʣʴʥʘ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʢʽʥʮʷʭ ʤʦʣʝʢʫʣʠ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʠʮʠʥʦʣʝʚʦʾ ʢʠʩʣʦʪʠ. 

ʆʪʨʠʤʘʥʽ ʜʫʞʝ ʚ'ʷʟʢʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʝʩʪʦʣʽʜʠ ʝʪʝʨʠʬʽʢʫʚʘʥʥʷ ʟ ʙʫʜʴ-

ʷʢʠʤ ʟ ʦʜʥʦʘʪʦʤʥʠʭ ʩʧʠʨʪʽʚ - ʥʘʡʯʘʩʪʽʰʝ ʟ ʘʤʽʣʦʚʠʤ, ʧʽʩʣʷ ʯʦʛʦ ʤʘʪʝʨʽʘʣ 

ʛʦʪʦʚʠʡ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʄʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʫʪʴ 

ʤʘʪʠ ʟʘʜʘʥʫ ʚ'ʷʟʢʽʩʪʴ ʫ ʚʝʣʠʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʥʝʛʘʪʠʚʥʠʭ ʽ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʛʘʥʥʷ ʾʭ ʜʫʞʝ ʥʠʟʴʢʘ ʽ, ʢʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʥʝ ʫʪʚʦʨʶʶʪʴ ʥʘʛʘʨʫ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʉʝʙʘʮʠʥʦʚʘ ʢʠʩʣʦʪʘ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʩʣʫʞʠʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʽʦʢʪʽʨʦʣʦʚʦʡ ʩʦʣʽ ʩʝʙʘʮʠʥʦʚʦʾ ʢʠʩʣʦʪʠ - ʦʜʥʦʛʦ ʟ ʥʝʙʘʛʘʪʴʦʭ 

ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʙʨʫ ʤʘʩʪʠʣʦ-ʪʝʨʪʴʦʚʫ ʟʜʘʪʥʽʩʪʴ ʜʝʪʘʣʝʡ ʧʨʠ 

ʢʦʣʦʩʘʣʥɹʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʨʝʘʢʪʠʚʥʠʭ ʜʚʠʛʫʥʘʭ. 

ɼʘʚʥʦ ʚʽʜʦʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʚ ʧʘʨʬʫʤʝʨʽʾ ʽ ʚ ʭʽʤʽʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʟ ʥʴʦʛʦ ʝʥʘʥʪʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʽ ʫʥʜʝʮʠʣʝʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢ ʩʘʤʦ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʘʞʣʠʚʠʭ 

ʚʠʜʽʚ ʧʦʣʽʘʤʽʜʥʠʭ ʩʤʦʣ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʨʷʜʽ ʢʨʘʾʥ - ɯʪʘʣʽʾ, ɹʨʘʟʠʣʽʾ, ʌʨʘʥʮʽʾ - 

ʧʦʙʫʜʦʚʘʥʽ ʟʘʚʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʧʦʣʽʘʤʽʜʥʦʾ ʨʝʯʦʚʠʥʠ 

ʨʽʣʴʩʘʥʘ. ʅʠʪʢʠ ʟ ʨʽʣʴʩʘʥʘ ʤʘʶʪʴ ʤʽʮʥʽʩʪʴ ʚ ʩʫʭʦʤʫ ʽ ʦʩʦʙʣʠʚʦ ʫ ʚʦʣʦʛʦʤʫ 
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ʩʪʘʥʽ, ʧʨʫʞʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʽ ʪʦʤʫ ʧʝʨʝʚʝʨʰʫʶʪʴ ʽʥʰʽ ʧʦʣʽʘʤʽʜʥʽ ʨʝʯʦʚʠʥʠ. 

ʈ̔ ʣʴʩʘʥ ʙʽʣʴʰ ʣʝʛʢʠʡ, ʥʽʞ ʽʥʰʽ ʪʢʘʥʠʥʠ, ʥʝ ʛʦʨʶʯʠʡ. 

ʄʦʞʥʘ ʧʨʠʧʫʩʢʘʪʠ ʧʦʜʘʣʴʰʝ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ ʚ ʩʫʯʘʩʥʠʭ ʛʘʣʫʟʷʭ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɻʘʣʫʟʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʾʾ ʧʦʭʽʜʥʠʭ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ: ʚʠʩʦʢʦʙʽʣʢʦʚʽ ʢʦʨʤʠ; ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ. 

ʍʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: ʘʨʦʤʘʪʠʟʘʪʦʨʠ; ʭʘʨʯʦʚʽ ʫʧʘʢʦʚʢʠ; ʧʦʚʝʨʭʥʝʚʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ. 

ʊʝʢʩʪʠʣʴʥʘ ʽ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: ʥʝʡʣʦʥ, ʩʠʥʪʝʪʠʯʥʽ ʚʦʣʦʢʥʘ ʽ ʩʤʦʣʠ; 

ʩʠʥʪʝʪʠʯʥʽ ʤʠʶʯʽ ʟʘʩʦʙʠ; ʧʦʣʽʫʨʝʪʘʥʦʚʽ ʧʽʥʠ; ʢʣʝʾ; ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ; 

ʂʦʩʤʝʪʦʣʦʛʽʷ ʽ ʧʘʨʬʫʤʝʨʽʷ: ʤʠʣʦ; ʢʨʝʤʘ; ʰʘʤʧʫʥʽ; ʜʫʭʠ; ʛʝʣʽ; ʧʦʤʘʜʠ; 

ʦʣʽʾ ʜʣʷ ʚʦʣʦʩʩʷ; ʜʝʟʦʜʦʨʘʥʪʠ; ʩʦʥʮʝʟʘʭʠʩʥʽ ʟʘʩʦʙʠ. 

ɽʣʝʢʪʨʦʥʽʢʘ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ: ʧʦʣʽʤʝʨʠ ʪʘ ʧʦʣʽʫʨʝʪʘʥʠ; ʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʌʘʨʤʘʮʝʚʪʠʢʘ: ʘʥʪʽʛʝʣʴʤʽʥʪʠ; ʧʨʝʧʘʨʘʪʠ ʧʨʦʪʠ ʣʫʧʠ; ʧʨʦʥʦʩʥʽ; 

ʝʤʫʣʴʛʘʪʦʨʠ; ʟʘʩʽʙ ʚʽʜ ʢʘʰʣʶ; 

ʃʘʢʦʬʘʨʙʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: ʯʦʨʥʠʣʦ; ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ ʜʣʷ ʧʦʢʨʠʪʪʽʚ; 

ʣʘʢʠ; ʢʣʝʾ; ʟʤʦʯʫʶʯʽ ʽ ʜʠʩʧʝʨʛʦʚʘʥʽ ʜʦʙʘʚʢʠ. 

ʅʘʬʪʦʭʽʤʽʷ: ʧʣʘʩʪʠʯʥʽ ʤʘʩʪʠʣʘ; ʛʽʜʨʘʚʣʽʯʥʽ ʨʽʜʠʥʠ; ʧʘʣʠʚʥʽ ʜʦʙʘʚʢʠ; 

ʽʥʛ̔ʙʽʪʦʨʠ ʢʦʨʦʟʽʾ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʽ ʾʾ ʧʦʭʽʜʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʧʘʣʠʚʘ, ʛʝʨʤʝʪʠʢʽʚ. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʜʝʛʽʜʨʘʪʦʚʘʥʘ ʨʠʮʠʥʦʚʘ ʦʣʽʷ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʨʽʜʠʥʠ ʚ 

ʧʦʪʫʞʥʠʭ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʽ ʚʘʞʣʠʚʽʩʪʴ ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʾʾ ʧʦʭʽʜʥʠʭ ʚ ʤʝʜʠʯʥʠʭ ʮʽʣʷʭ. ʅʘʧʨʠʢʣʘʜ, ʧʨʝʧʘʨʘʪ ʢʦʤʧʘʥʽʾ 

BASF ʢʨʝʤʦʬʦʨ EL, ʦʜʝʨʞʫʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʜʽʾ ʦʢʠʩʫ ʝʪʠʣʝʥʫ ʟ 

ʨʠʮʠʥʦʚʦʶ ʦʣʽʻʶ, ʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʢʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʤʽʪʦʪʠʯʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʽʤʽʦʪʝʨʘʧʽʾ ʨʘʢʫ. ʋʥʜʝʮʝʣʽʥʦʚʘ 

ʢʠʩʣʦʪʘ, ʷʢ ʧʦʭʽʜʥʘ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʻ ʘʢʪʠʚʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 



343 

ʤʝʜʠʢʘʤʝʥʪʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋʥʜʝʮʝʣʽʥʦʚʘ 

ʢʠʩʣʦʪʘ ʪʘʢʦʞ ʤʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʙʘʢʪʝʨʽʘʣʴʥʽ ʽ ʘʥʪʠʚʽʨʫʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʄʝʜʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʢʨʝʤʦʬʦʨʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɸʥʘʣʽʟ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʾʾ ʧʦʭʽʜʥʠʭ ʧʦʢʘʟʫʻ 

ʟʨʦʩʪʘʶʯʫ ʨʦʣʴ ʜʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʧʨʦʚʽʜʥʠʤʠ ʩʚʽʪʦʚʠʤʠ ʭʽʤʽʯʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ. ɼʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʽ ʾʾ ʧʦʭʽʜʥʠʭ ʜʝʷʢʠʤʠ ʟ ʥʠʭ ʥʘʚʦʜʠʪʴʩʷ ʥʠʞʯʝ. 

ʂʦʤʧʘʥʽʷ Arkema (ʌʨʘʥʮʽʷ): ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ 

ʝʣʘʩʪʦʤʝʨʽʚ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʪʝʨʤʦʧʣʘʩʪʠ ʽ ʢʘʫʯʫʢʠ; ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʠʨʪʠ ʽ ʢʠʩʣʦʪʠ ʥʘ ʦʩʥʦʚʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʦʩʤʝʪʦʣʦʛʽʯʥʦʾ, ʭʘʨʯʦʚʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɺ ʢʦʦʧʝʨʘʮʽʾ ʟ 

ʚʽʜʦʤʠʤʠ ʩʚʽʪʦʚʠʤʠ ʬʽʨʤʘʤʠ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʦʨʪʠʚʥʦʛʦ 

ʽʥʚʝʥʪʘʨʶ, ʧʨʦʜʫʢʮʽʷ ʢʦʤʧʘʥʽʾ Arkema ʥʘ ʦʩʥʦʚʽ ʧʦʭʽʜʥʠʭ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʣʠʞʥʠʭ ʯʝʨʝʚʠʢʽʚ, ʩʦʥʮʝʟʘʭʠʩʥʠʭ 

ʦʢʫʣʷʨʽʚ, ʘ ʬʽʨʤʘ Sony ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʩʚʽʡ ʜʦʩʚʽʜ ʚ ʦʪʨʠʤʘʥʥʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦʙ ʟʨʦʙʠʪʠ ʫʥʽʢʘʣʥɹʠʡ ʬʫʪʙʦʣʴʥʠʡ ʤ'ʷʯ, ʚ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʽʾ Arkema ʥʘ ʦʩʥʦʚʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʝʨʝʚʠʱʫʻ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʤʽʮʥʽʩʪʴ ʟʚʠʯʘʡʥʠʭ 

ʬʫʪʙʦʣʴʥʠʭ ʤ'ʷʯʽʚ. 

ʂʦʨʧʦʨʘʮʽʷ BASF (ʉʐɸ): ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʘʤʽʜʫ ʥʘ ʦʩʥʦʚʽ ʩʝʙʘʮʠʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʦʜʝʨʞʫʚʘʥʦʾ ʟ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ɼʘʥʠʡ ʧʦʣʽʤʝʨ ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʫʜʘʨʽʚ ʧʨʠ ʥʠʟʴʢʽʡ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʥʘʧʨʠʢʣʘʜ, ʚ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ ʜʦʟʚʦʣʷʻ 

ʟʘʦʱʘʜʠʪʠ ʫ ʚʘʟʽ ʜʝʪʘʣʝʡ. ʂʨʽʤ ʪʦʛʦ, ʢʦʤʧʘʥʽʷ ʨʦʟʨʦʙʠʣʘ ʧʦʣʽʝʪʝʨʦʣ ʟ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʣʽʫʨʝʪʘʥʦʚʦʾ ʧʽʥʠ, ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʯʘʩʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 25%. 

ʂʦʤʧʘʥʽʷ Rhodia (ʌʨʘʥʮʽʷ): ʚʠʨʦʙʥʠʮʪʚʦ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʝʡʣʦʥʫ 6.10 ʽ 

ʧʦʣ̔ʘʤʽʜʫ 6.10, ʧʨʦʜʫʢʪʽʚ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 

ʂʦʤʧʘʥʽʷ Fujitsu Limited (ʗʧʦʥʽʷ): ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʘʤʽʜʫ 11 ʥʘ ʙʘʟʽ 

ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. ʇʨʦʜʫʢʮʽʷ ʢʦʤʧʘʥʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʛʦ ʧʦʣʽʤʝʨʘ ʤʘʻ 
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ʯʫʜʦʚʫ ʛʥʫʯʢʽʩʪʴ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʢʦʨʧʫʩʽʚ ʥʦʫʪʙʫʢʽʚ ʽ 

ʤʦʙʽʣʥɹʠʭ ʪʝʣʝʬʦʥʽʚ. 

ʂʦʤʧʘʥʽʷ DENSO (ʗʧʦʥʽʷ): ʧʦʩʪʘʯʘʣʴʥʠʢ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʥʘʡʙʽʣʴʰʠʭ 

ʩʚʽʪʦʚʠʭ ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ. ʂʦʤʧʘʥʽʻʶ ʨʦʟʨʦʙʣʝʥʽ ʩʤʦʣʠ ʥʘ ʦʩʥʦʚʽ ʨʠʮʠʥʦʚʦʾ 

ʦʣʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʨʘʜʽʘʪʦʨʥʠʭ ʙʘʢʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʯʫʜʦʚʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʂʦʤʧʘʥʽʷ ALTANA (ʅʽʤʝʯʯʠʥʘ): ʚʠʨʦʙʥʠʮʪʚʦ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʣʽʫʨʝʪʘʥʫ 

ʥʘ ʦʩʥʦʚʽ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ, ʪʘʢʠʭ ʷʢ ʤʝʪʘʣʽʟʦʚʘʥʽ ʧʽʛʤʝʥʪʠ ʜʣʷ ʬʘʨʙ, 

ʧʦʣʽʫʨʝʪʘʥʦʚʠʡ ʢʣʝʡ, ʣʝʛʢʽ ʙʝʪʦʥʠ, ʽʥʛʨʝʜʽʻʥʪʠ ʜʣʷ ʧʦʤʘʜʠ. 

ʂʦʤʧʘʥʽʷ BioSolar (ʉʐɸ): ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʥʘ ʦʩʥʦʚʽ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʣʽʤʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʭʽʜʥʠʭ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ 

ʋʢʨʘʾ ʥʽ ʽ ʟʘ ʢʦʨʜʦʥʦʤ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʢʫʭʘ ʨʠʮʠʥʠ ʽʥʘʢʪʠʚʦʚʘʥʘ ʚʽʜ ʘʣʝʨʛʝʥʽʚ ʽ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʤʦʞʥʘ ʟ ʫʩʧʽʭʦʤ ʟʛʦʜʦʚʫʚʘʪʠʩʴ ʭʫʜʦʙʽ ʽ ʜʦʤʘʰʥʽʡ ʧʪʠʮʽ. 

ʇʽʩʣʷ ʚʦʣʦʛʦʪʝʧʣʦʚʦʾ ʽ ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 1 ʢʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʨʠʮʠʥʦʚʦʛʦ ʰʨʦʪʫ ʤʽʩʪʠʪʴʩʷ 0,98 ʢ.ʦʜ., 285,8 ʤ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 45-55%, 20,4 - 21,0 ʛ ʞʠʨʫ, 136,4- 137,4 ʛ ʢʣʽʪʢʦʚʠʥʠ, 3,75-3,82 ʤ 

ʢʘʣʴʮʽʶ ʽ 4,39-5,86 ʤ ʬʦʩʬʦʨʫ. ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʨʠʮʠʥʠ ʰʨʦʪ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʩʦʻʚʦʤʫ ʽ ʩʦʥʷʰʥʠʢʦʚʦʤʫ ʧʦ ʣʽʟʠʥʫ, ʽ ʪʨʠʧʪʦʬʘʥʫ ʧʦ ʤʝʪʽʦʥʽʣʫ. 

ʈʠʮʠʥʦʚʠʡ ʰʨʦʪ ʧʝʨʝʚʝʨʰʫʻ ʩʦʻʚʠʡ ʧʦ ʤʝʪʠʦʥʽʥʫ ʽ ʥʘʪʠʥʫ, ʩʦʥʷʰʥʠʢʦʚʠʡ ʧʦ 

ʽʟʦʣʝʡʮʠʥʫ, ʪʨʝʦʥʽʥʫ ʽ ʚʘʧʽʥʫ. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. 

ʉʢʣʘʜ ʨʠʮʠʥʦʚʦʛʦ ʰʨʦʪʫ (ʚ % ʜʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ) 

ʃʠʧʽʜʠ éééééééééééééééééé 

ʉʠʨʠʡ ʧʨʦʪʝʾʥ (N³6.25) éééééééééé.. 

ɸʟʦʪ (ʚ ʬʦʨʤʝ NH3 ) éééééééééééé... 

ʉʠʨʘ ʢʣʽʪʢʦʚʠʥʘ éééééééééééééé. 

ʌʦʩʬʦʨ (P2 O5 ) éééééééééééééé... 

ʂʘʣʴʮʠʡ (CaO) ééééééééééééééé 

ʄʘʛʥʽʡ (MgO) ééééééééééééééé 

ʂʘʣʽʡ (K2 O) éééééééééééééééé 

 1,75 

 33,8 

  6,58 

13,29 

  1,96 

  0,10 

  0,23 

  1,25 
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ʅʘʩʽʥʥʷ ʨʠʮʠʥʠ ʤʽʩʪʷʪʴ ʪʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʥʝ ʚʠʪʷʛʘʶʪʴ ʨʘʟʦʤ ʟ 

ʦʣ̔̒ʶ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʩʽʥʥʷ ʥʘ ʤʘʩʣʦʟʘʚʦʜʘʭ. ʊʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʢʣʘʜʘʶʪʴ 2,8 

- 3% ʚʽʜ ʤʘʩʠ ʥʘʩʽʥʥʷ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʪʦʢʩʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʨʠʮʠʥ - 

ʚʦʜʦʨʦʟʯʠʥʥʘ ʬʨʘʢʮʽʷ (ʘʣʴʙʫʤʽʥ) ʥʝʜʝʥʘʪʫʨʦʚʘʥʦʛʦ ʙʽʣʢʘ ʨʠʮʠʥʠ ʥʘʩʽʥʥʷ. ɯʥʰʽ 

ʙʽʣʢʦʚʽ ʬʨʘʢʮʽʾ - ʩʦʣʝʨʦʟʯʠʥʥʽ (ʛʣʦʙʫʣʽʥ) ʽ ʣʫʞʥʦʨʦʟʯʠʥʥʽ ʥʝ ʦʪʨʫʡʥʽ. 

ʆʯʠɦʝʥʠʡ ʨʠʮʠʥ ʻ ʘʣʴʙʫʤʽʥʦʤ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 80 000. 

ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʡʦʛʦ ʪʠʧʦʚʠʡ ʜʣʷ ʨʦʩʣʠʥʥʦʛʦ ʧʨʦʪʝʾʥʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʨʠʮʠʥ ʩʭʦʞʠʡ ʟ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʦʢʩʠʥʘʤʠ. ʇʦʜʽʙʥʦ ʜʦ ʽʥʰʠʭ ʪʦʢʩʘʣʴʙʫʤʽʥʽʚ 

ʨʠʮʠʥ ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʘʛʣʶʪʠʥʘʮʽʶ ʯʝʨʚʦʥʠʭ ʢʨʦʚ'ʷʥʠʭ ʢʫʣʴʦʢ, ʮʝ ʜʦʟʚʦʣʷʻ 

ʣʝʛʢʦ ʚʠ̫ ʚʣʷʪʠ ʟʤʽʩʪ ʡʦʛʦ ʤʝʪʦʜʦʤ ʘʛʣʶʪʠʥʘʮʽʾ ʚ ʧʨʦʙʽʨʢʘʭ. ʈʠʮʠʥ ʦʪʨʫʡʥʠʡ 

ʜʣʷ ʣʶʜʠʥʠ, ʚʩʽʭ ʚʠʜʽʚ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʽ ʧʪʘʭʽʚ. ɼʦʟʘ ʚ 0,16 ʛ ʨʠʮʠʥʫ (5 - 6 

ʰʪʫʢ ʥʘʩʽʥʥʷ) ʻ ʜʣʷ ʣʶʜʠʥʠ ʩʤʝʨʪʝʣʴʥʦʶ. 

ɼʝʥʘʪʫʨʘʮʽʷ ʨʠʮʠʥʫ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʥʠʤ 

ʪʦʢʩʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʨʷʜ ʟ ʨʠʮʠʥʦʤ ʚ ʥʘʩʽʥʥʽ ʨʠʮʠʥʠ ʚʠʷʚʣʝʥʠʡ ʘʣʝʨʛʝʥ 

ʉɺ-1ɸ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʫ, ʜʫʞʝ ʩʪʽʡʢʫ ʙʽʣʢʦʚʦ-ʧʦʣʽʩʘʭʘʨʠʜʥʫ 

ʬʨʘʢʮʽʶ. ɸʣʝʨʛʝʥ ʨʠʮʠʥʠ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ, ʦʩʽʜʘʻ ʩʧʠʨʪʦʤ, ʞʘʨʦʩʪʽʡʢʠʡ ʽ ʥʝ 

ʧʽʜʜʘʻʪʴʩʷ ʜʽʘʣʽʟʫ. ɯʥʘʢʪʠʚʫʚʘʪʠ ʡʦʛʦ ʚʘʞʯʝ, ʥʽʞ ʨʠʮʠʥ ʽ ʨʠʮʠʥʠʥ. ɺʜʠʭʘʥʥʷ 

ʉɺ-1ɸ ʚʠʢʣʠʢʘʻ ʘʣʝʨʛʽʯʥʠʡ ʥʝʞʠʪʴ ʽ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ. ɺʠʭʽʜ ʘʣʝʨʛʽʾ ʟ ʮʽʣʦʛʦ 

ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 6% (ɻʨʘʙʘʨ ʪʘ ʂʫʪʮ, 1934), ʧʦʟʠʪʠʚʥʘ ʰʢʽʨʥʘ ʨʝʘʢʮʽʷ ʫ 

ʣʶʜʠʥʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʜʦʟʫʚʘʥʥʽ 001 ʤʛ ʮʴʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɿʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ 

(ʉʥʘʡʩ ʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, 1944), ʚʠʭʽʜ ʪʦʢʩʠʯʥʦʛʦ ʘʣʝʨʛʝʥʫ ʟ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ 

ʩʪʘʥʦʚʠʪʴ 1,8% ʚʽʜ ʤʘʩʠ ʥʘʩʽʥʥʷ. ɸʣʝʨʛʝʥ ʤʽʩʪʠʪʴ 18,3% ʘʟʦʪʫ, 2,3% ʩʽʨʢʠ ʽ 

3,12% ʚʫʛʣʝʮʶ. ɸʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʘʣʝʨʛʝʥʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʘʨʛʽʥʽʥʫ (26%) - ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʚ ʩʠʨʦʤʫ ʧʨʦʪʝʾʥʽ ʥʘʩʽʥʥʷ (12%). 

ʊʨʝʪʽʤ ʪʦʢʩʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʻ ʘʣʢʘʣʦʾʜ ʨʠʮʠʥʠʥ 

(ʉ8ʅ8ʆ2N2). ʈʠʮʠʥʠʥ ʜʦʙʨʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʚʦʜʽ ʽ ʩʧʠʨʪʽ, ʧʦʛʘʥʦ ʚ ʝʬʽʨʽ ʽ 

ʙʝʥʟʦʣʽ. ʊʦʯʢʘ ʧʣʘʚʣʝʥʥʷ ʡʦʛʦ 193Áʉ. ɼʣʷ ʣʶʜʠʥʠ ʨʠʮʠʥʠʥ ʤʘʣʦ ʪʦʢʩʠʯʥʠʡ. 

ɸʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʚ ʥʘʩʽʥʥʽ ʟʨʦʩʪʘʻ ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ɺʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʷʭ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 2. [5]  
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ʊʘʙʣʠʮʷ 2. 

ɺʤʽʩʪ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʚ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʷʭ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ, 

ʤʦʣʴ% (ɺʅɯɯʄʂ, 1974 - 1976 ʨ.) 

ɸʤʽʥʦʢʠʩʣʦʪʠ 
ʉʝʨʝʜʥʽʡ 

ʚʤʽʩʪ 

ʋ ʪʦʤ ʯʠʩʣʽ ʟʘ ʬʨʘʢʮʽʷʤʠ 

ɺʦʜʦʨʦʟʯʠʥʥʽ ʉʦʣʝʨʦʟʯʠʥʥʽ ʃʫʞʥʦʨʦʟʯʠʥʥʽ 

ʃʽʟʠʥ 

ɻʠʩʪʠʜʽʥ 

ɸʨʛʠʥʽʥ 

ɸʩʧʘʨʘʛʽʥʦʚʘ  

ʢʠʩʣʦʪʘ 

ʊʨʝʦʥʽʥ 

ʉʝʨʠʥ 

ɻʣʫʪʘʤʽʥʦʚʘ  

ʢʠʩʣʦʪʘ 

ɻʣʠʮʽʥ 

ɸʣʘʥʽʥ 

ɺʘʣʽʥ 

ʄʝʪʠʦʥʽʥ 

ɯʟʦʣʝʡʮʠʥ 

ʃʝʡʮʠʥ 

3,1 

2,1 

10,3 

9,4 

5,4 

7,3 

21,9 

8,0 

7,1 

6,6 

1,3 

4,4 

6,8 

2,2 

4,1 

4,4 

2,0 

7,6 

9,4 

5,6 

6,8 

20,1 

8,2 

7,9 

6,5 

1,0 

4,8 

8,1 

3,2 

4,4 

2,1 

2,1 

10,7 

10,0 

6,4 

7,8 

21,1 

7,8 

7,8 

6,8 

0,3 

4,3 

6,8 

2,5 

4,3 

2,2 

2,4 

12,0 

9,0 

4,7 

7,5 

20,4 

7,6 

7,1 

7,1 

1,7 

4,0 

7,3 

2,1 

4,0 

 

ʋ ʩʫʤʽʰʽ ʟ ʽʥʰʠʤʠ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʦʨʤʘʤʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʤʘʢʫʭʠ ʪʘ 

ʰʨʦʪʽʚ ʭʨʝʩʪʦʮʚʽʪʥʠʭ, ʙʘʚʦʚʥʷʥʠʭ ʪʘ ʩʘʬʣʦʨʦʚʠʭ) ʧʨʠ ʧʦʩʪʫʧʦʚʦʤʫ ʧʨʠʚʯʘʥʥʽ 

ʪʚʘʨʠʥ ʤʦʞʥʘ ʜʦʙʦʚʫ ʧʦʨʮʽʶ ʤʘʢʫʭʠ ʜʦʚʦʜʠʪʠ: ʤʦʣʦʜʥʷʢʫ ɺʈʍ ʫ ʚʽʮʽ ʚʽʜ 6 

ʤ̔ʩʷʮʽʚ ʜʦ 1 ʨʦʢʫ - ʜʦ 1 ʢʛ; ʤʦʣʦʜʥʷʢʫ ʩʪʘʨʰʝ ʨʦʢʫ - ʜʦ 1,5 ʢʛ; ʜʽʡʥʠʤ ʢʦʨʦʚʘʤ 

ʧʨʠ ʩʝʨʝʜʥʽʭ ʫʜʦʷʭ - ʜʦ 3 ʢʛ; ʩʚʠʥʷʤ ʧʦʨʦʩʥʠʤ ʽ ʧʽʜʩʦʩʥʠʤ - ʜʦ 0,5 ʢʛ; ʧʦʨʦʩʷʤ 

ʫ ʚʽʮʽ 2-3 ʤʝʩ. - ʜʦ 150 ʛʨ.; ʨʝʤʦʥʪʥʦʤʫ ʽ ʚʽʜʛʦʜʦʚʘʥʦʤʫ ʤʦʣʦʜʥʷʢʫ ʫ ʚʽʮʽ 5-6 

ʤʝʩ.-ʜʦ 0,5 ʢʛ, ʫ ʚʽʮʽ 8-9 ʤʽʩʷʮʽʚ - ʜʦ 1 ʢʛ. ʉʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚ ʚʠʱʝʦʟʥʘʯʝʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʤʦʞʥʘ ʟʛʦʜʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʝʪʦʢʩʽʮʽʨʦʚʘʥʫ ʤʘʢʫʭʫ ʘʙʦ ʰʨʦʪ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʣʦʛʦʪʝʧʣʦʚʫ 

ʦʙʨʦʙʢʫ ʧʨʦʪʷʛʦʤ 1,5-2 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 135Áʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʠʮʠʥʦʚʘ ʤʘʢʫʭʘ ʽ ʰʨʦʪ ʻ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ 

ʢʦʨʤʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʘʣʝ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʚ ʥʝʞʠʨʦʚʽʡ ʯʘʩʪʠʥʽ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ - ʙʽʣʢʘ ʨʠʮʠʥʫ, ʘʣʝʨʛʝʥʫ ʽ ʘʣʢʘʣʦʾʜʫ ʨʠʮʠʥʠʥʫ - 

ʤʘʢʫʭʘ ʽ ʰʨʦʪ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʢʦʨʤʫ ʭʫʜʦʙʽ ʚʠʤʘʛʘʻ ʜʝʪʦʢʩʠʢʘʮʽʾ. 
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ɼʦʜʘʪʦʢ ɺ 

 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ: 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɼʽʜʫʨ ɺ.ɺ., ʏʝʙʘʥʦʚ ɸ.ɹ., ɼʽʜʫʨ ɺ.ɸ., ʅʘʟʘʨʦʚʘ ʆ.ʇ., ɺʝʨʝʱʘʛʘ ʆ.ʃ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʘ ʜʣʷ 

ʚʽʜʞʠʤʘʥʥʷ ʤʝʟʛʠ ʥʘʩʽʥʥʷ ʨʠʮʠʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʦʜʥʦʛʦ ʚʠʪʢʘ ʰʥʝʢʦʚʦʛʦ ʚʘʣʘ) 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2019, ɺʠʧ. 

2(33).ʉ. 34-43 (ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʽ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʰʥʝʢʘ ʥʘʧʨʠʢʣʘʜʽ ʦʢʨʝʤʦʛʦ ʚʠʪʢʘ). 

2. ɼʽʜʫʨ ɺ.ɺ., ɺʝʨʝʱʘʛʘ ɸ.ʃ. ʄʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʟʫʩʠʣʣʷ ʫ hʥʝʢʦʚʦʤʫ 

ʧʨʝʩʽ ʧʨʠ ʚʽʜʞʠʤʽ ʦʣʽʾ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʇʨʘʮʽ ʊʘʚʨʽʡʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ. ʄʝʣʽʪʦʧʦʣʴ: 

ʊɼɸʊʋ ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ, 2019. ɺʠʧ. 19, ʪ. 2. ʉ.41-47 (ʨʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ 

ʟʘʤʽʨʫ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ ʤʝʟʛʫ ʫ ʰʥʝʢʦʚʦʤʫ ʧʨʝʩʽ ʤʝʪʦʜʦʤ ʪʝʥʟʦʤʝʪʨʫʚʘʥʥʷ). 

3. ɼʽʜʫʨ ɺ.ɺ., ʏʝʙʘʥʦʚ ɸ.ɹ., ɼʽʜʫʨ ɺ.ɸ., ɺʝʨʝʱʘʛʘ ʆ.ʃ., ʅʘʟʘʨʦʚʘ ʆ.ʇ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʰʥʝʢʦʚʦʛʦ ʧʨʝʩʘ ʜʣʷ 
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ʂʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʯʠʩʣʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʚʽʜʞʘʪʦʾ ʨʠʮʠʥʦʚʦʾ ʦʣʽʾ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʬʣʦʪʘʮʽʾ 

ʇʆɹʋɼʆɺɸ ɻʈɸʌɯʂɯɺ: 

t=0:0.01:10  
y0=0.00  
V0=0 
nu=0.05  
a1=0.00005  
a2=0.0001  
a3=0.0002  
a4=0.0003  
ro=950  
rp=1  
C1=19.6*a1^2*(ro - rp)/9/nu  
C2=19.6*a2^2*(ro - rp)/9 /nu  
C3=19.6*a3^2*(ro - rp)/9/nu  
C4=19.6*a4^2*(ro - rp)/9/nu  
g1=- 9*nu./(2*a1^2*rp)  
g2=- 9*nu./(2*a2^2*rp)  
g3=- 9*nu./(2*a3^2*rp)  
g4=- 9*nu./(2*a4^2*rp)  
y1=((V0 - C1)/g1)*exp(g1*t)+y0 - (V0 - C1)/g1+C1*t  
y2=((V0 - C2)/g2)*exp(g2*t)+y0 - (V0 - C2)/g2+C2*t  
y3=((V0 - C3)/g3)*exp(g3 *t)+y0 - (V0 - C3)/g3+C3*t  
y4=((V0 - C4)/g4)*exp(g4*t)+y0 - (V0 - C4)/g4+C4*t  
v1=(V0 - C1)*exp(g1*t)+C1  
v2=(V0 - C2)*exp(g2*t)+C2  
v3=(V0 - C3)*exp(g3*t)+C3  
v4=(V0 - C4)*exp(g4*t)+C4  
plot(t,v1,t,v2,t,v3,t,v4)  

ʇʆɹʋɼʆɺɸ ɻʈɸʌɯʂɯɺ (ʢʨʘʧʣʽ): 
t=0:0.01:10  
y0=0.00  
V0=0 
nu=0.05  
b1=0. 00005  
b2=0.0001  
b3=0.0002  
b4=0.0003  
rv=1000  
rc=960  
C1=19.6*b1^2*(rv - rc)/9/nu  
C2=19.6*b2^2*(rv - rc)/9/nu  
C3=19.6*b3^2*(rv - rc)/9/nu  
C4=19.6*b4^2*(rv - rc)/9/nu  
g1=- 9*nu./(2*b1^2*rv)  
g2=- 9*nu./(2*b2^2*rv)  
g3=- 9*nu./(2*b3^2*rv)  
g4=- 9*nu./(2*b4^2*rv)  
y1=((V0 - C1)/g 1)*exp(g1*t)+y0 - (V0 - C1)/g1+C1*t  
y2=((V0 - C2)/g2)*exp(g2*t)+y0 - (V0 - C2)/g2+C2*t  
y3=((V0 - C3)/g3)*exp(g3*t)+y0 - (V0 - C3)/g3+C3*t  
y4=((V0 - C4)/g4)*exp(g4*t)+y0 - (V0 - C4)/g4+C4*t  
u1=(V0 - C1)*exp(g1*t)+C1  
u2=(V0 - C2)*exp(g2*t)+C2  
u3=(V0 - C3)*exp(g3*t)+C3  
u4=(V0 - C4)*exp(g4 *t)+C4  
plot(t,u1,t,u2,t,u3,t,u4)   
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