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SECTION 1. MODELS, METHODS AND INFORMATION  TECHNOLOGIES  IN 

ECONOMICS / ʄʆɼɽʃɯ, ʄɽʊʆɼʀ ʊɸ ɯʅʌʆʈʄɸʎɯʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ 

ɽʂʆʅʆʄɯʎɯ 
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UKRAINIAN  AGRICULTURAL SECTOR AS A STABILIZER OF THE 

MACROECONOMIC INSTABILITY  
 

Bukin E. 
 

Currently national economic of Ukraine is in an extremely difficult  situation, which is not 

only caused by the Russian aggression against Ukraine, but also by the number of internal 

factors e.i.ïNational Development Strategy (NDS). In fact, no NDS ever existed in Ukraine, 

and ever since the decay of the USSR, Ukraine has existed one the remained human and the 

technological capital. Although, after twenty-five years of independence, it is almost 

impossible to distinguish, which of the causes had the most devastating effect on the 

Ukrainian economy, it is clear that the development patterns used in the past are no longer 

effective. And the new solutions are needed to the cyclical economic problem.  

World Financial Crisis of 2008 had a disastrous consequence on the Ukrainian 

economy. Despite that it took Ukraine considerably longer in order to recover from the crisis, 

the deepness of the economic stagnation in Ukraine draws all attention. On average in the 

World, Gross Domestic Product (GDP) growth rate (in the constant prices) deteriorated to the 

-2.1%; however, in Ukraine, GDP growth rate felt almost to the -14.8%. Deterioration of the 

GDP of particular regions of Ukraine reached the maximum of -21.1% in Zaporizhia ï the 

most industrialized region of Ukraine (Fig. 1). In 2010, when the World recovered from the 

financial crisis, average GDP growth rates reached 4%. At the same time Ukrainian economy 

had even slightly exceeded the global growth, however, as the tendency of the following after 

2010 years shows, expansion of the Ukrainian economy did not las too long and the growth 

become negative already in 2012. It seems that Ukrainian economy amplified all external 

fluctuation of the World economy on the entire period of investigation. 

 

 
 

Fig.1. Ukrainian economy as an amplifier of the global economy fluctuations (GDP per capita 

growth rate, %). Source: [1] 
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As follows from the figure 1, in terms of the GDP per capita growth rate, Ukrainian 

Economy had passed the pre-crisis level already in 2010, however, the recovery was not 

sustainable compare to the World. Therefore, in 2012, this indicator reached zero growth and 

in 2014 became negative, indicating a new crisis in Ukraine. In fact, the GDP per capita in 

real terms in Ukraine had not recovered yet to the pre-crisis level and currently is only 90% of 

what it had been in 2008. Leading industrial regions of Ukraine where major part of the GDP 

is generating by industry producing hard commodities (e.i. ï Zaporizhia), are even in the 

worth situation than entire Ukraine, reaching only 80% of the pre-crisis GPD level. This fact 

proves, that the heavy industry of Ukraine loses its potential as a driver of the national 

economy out of crisis and suggest, that there are other factors razing the Ukrainian economy 

ñfrom the kneesò. 

Agriculture, as a sector where Ukraine has a substantial competitive advantage compare 

to the other countries in the world, taking its place of the economic driver of Ukraine. On the 

investigated period, from 2005, agricultural sector of Ukraine has a positive and constantly 

growing trade balance in Agricultural commodities. As it is shown on the figure 2, nonmatter 

how sever is economic situation in Ukraine, agriculture is still reaching the positive trade 

balance and improves it over time. Even, when agricultural import shrinks almost two times 

from 2013 till  2015, due to the decreasing purchasing power of the Ukrainian population, 

decrease of the agricultural export is not enough to cause lowering of the trade balance. In 

addition, growth of the export and reduction of import volumes, is supplemented by the 

continuous diversification of trade partners. Thus, there is no country in the World, where 

Ukraine would export to or import from more than 15% of total agricultural export or import 

respectively. Such a positive tendency in the agricultural trade of Ukraine would not have 

been possible without structural transformation of the Ukrainian Economy. 

 

 
 

Figure 2. Trade balance of the Ukrainian agriculture with the other countries. Source [2, 3] 

 

The ultimate solution for keep these positive tendencies is in accomplishing of the 

market transformations in Ukraine. In particular, freeing the agricultural market from all kinds 

of governmental interventions and creating equality on the market. That implies alleviating 
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any policy instrument, which reduce the welfare, alone with the non-policy related 

instruments such as corruption. Separate attention must be paid to the producerôs access to the 

external-world market.  
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ʈɽʌʆʈʄʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʆʇʆɼɸʊʂʋɺɸʅʅʗ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʊʆɺɸʈʆɺʀʈʆɹʅʀʂɯɺ ɺ ʋʄʆɺɸʍ ʇʆɻʃʀɹʃɽʅʅʗ ɭɺʈʆɯʅʊɽɻʈɸʎɯʁʅʀʍ 

ʇʈʆʎɽʉɯɺ 

 

˟̙̔̌̔ ̆ Ȣ 
 

ʇʦʜʘʪʢʦʚʠʡ ʤʝʭʘʥʽʟʤ  ̒ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ 

ʟʘʙʝʟʧʝʯʫʻ ʜʽʻʚʠʡ ʚʧʣʠʚ ʜʝʨʞʘʚʠ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʨʘʾʥʽ. 

ʈʘʮʽʦʥʘʣʴʥʘ ʧʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ ʤʘʻ ʙʫʪʠ ʢʦʤʧʨʦʤʽʩʦʤ ʽʥʪʝʨʝʩʽʚ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ: ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ (ʫʨʷʜʫ), ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ (ʤʫʥʽʮʠʧʘʣʽʪʝʪʽʚ) ʪʘ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ (ʩʧʦʞʠʚʘʯʽʚ).  

ʅʘ ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʧʦʢʠ ʥʝ ʩʬʦʨʤʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʫ ʧʦʜʘʪʢʦʚʫ ʤʦʜʝʣʴ, ʷʢʘ ʙ 

ʟʘʜʦʚʦʣʴʥʷʣʘ ʫʩʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. ʆʩʪʘʥʥʽ ʧʦʜʘʪʢʦʚʽ ʥʦʚʘʮʽʾ ʥʝ ʩʧʨʠʷʣʠ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʢʦʤʧʨʦʤʽʩʫ ʽʥʪʝʨʝʩʽʚ ʫʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ ʫ ʩʬʝʨʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʌʫʥʢʮʽʦʥʫʶʯʘ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʦʜʘʪʢʦʚʘ ʤʦʜʝʣʴ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʢʨʠʪʝʨʽʷʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʜʘʪʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʜʦ ʷʢʠʭ ʪʨʘʜʠʮʽʡʥʦ 

ʚʽʜʥʦʩʷʪʴ: ʬʽʩʢʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ; ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʚʥʶʚʘʥʥʷ ʫʤʦʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ 

ʨʽʟʥʠʭ ʛʨʫʧ ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʧʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʫ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʪʘ ʛʨʫʧ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʜʘʪʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ.  

ɼʦ ʯʠʩʣʘ ʧʨʦʙʣʝʤʥʠʭ ʘʩʧʝʢʪʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: 

- ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ ʟʝʤʣʽ ʷʢ ʙʘʟʠ ʜʣʷ ʦʧʦʜʘʪʢʫʚʘʥʥʷ 

ʧʨʷʤʠʤ ʧʦʜʘʪʢʦʤ (ɭʇ 4-ʦ ʾ ʛʨʫʧʠ) ʷʢ ʜʣʷ ʨʦʩʣʠʥʥʠʮʴʢʦʾ ʪʘʢ  ̔ ʜʣʷ ʪʚʘʨʠʥʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ï ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʟʝʤʣʷ  ̒ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ 

ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʜʦʭʦʜʠ ʚʩʝ ʤʝʥʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʣʦʱ ʥʘʷʚʥʠʭ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ;  

- ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʘʢʦʚʦʛʦ ʧʦʜʘʪʢʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʦ 

ʘʛʨʦʭʦʣʜʠʥʛʽʚ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʜʝʩʷʪʢʠ, ʘ ʽʥʦʜʽ ʡ ʩʦʪʥʽ ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ ʩʽʣʴʛʦʩʧʫʛʽʜʴ, ʡ 

ʜʦ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʫ ʷʢʠʭ ʥʘʙʘʛʘʪʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʛʝʢʪʘʨ, ʘ ʯʘʩʪʦ ʡ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ ʩʦʮʽʘʣʴʥʽ ʚʥʝʩʢʠ ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰ 

ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʨʦʙʥʠʮʪʚʘ; 
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- ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʧʦʜʘʪʢʦʚʠʭ ʧʨʝʬʝʨʝʥʮʽʡ ʫ ʚʠʛʣʷʜʽ 

ʨʝʞʠʤʫ ʇɼɺ-ʘʢʫʤʫʣʷʮʽʾ ʷʢ ʜʣʷ ʨʦʩʣʠʥʥʠʢʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʫʩʝ ʤʝʥʰʝ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʥʘ ʩʝʣʽ, ʪʘʢ  ̔ʜʣʷ ʪʚʘʨʠʥʥʠʢʽʚ, ʷʢʽ ʥʘʚʧʘʢʠ, ʜʦʩʠʪʴ ʯʘʩʪʦ  ̒ʦʩʥʦʚʥʠʤ ʨʦʙʦʪʦʜʘʚʮʝʤ ʫ 

ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ;  

- ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʪʠʤʫʣʶʶʯʦʛʦ ʧʦʜʘʪʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʥʝ ʩʪʠʤʫʣʶʻ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʚ 

ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʥʘʚʧʘʢʠ, ʧʨʦʚʦʢʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʦʙʽʟʥʝʩʫ ʚ 

ʩʠʨʦʚʠʥʥʠʡ ʧʨʠʜʘʪʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʠʪʘʥʥʷ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ 

ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ  ̔ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʽʰʝʥʝ ʣʠʰʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʽʩʢʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ï ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʫʨʷʜ ʤʦʞʝ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʪʽʥʴʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ. 

ʉʧʝʮʽʘʣʴʥʽ ʨʝʞʠʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ 

ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ ʟ ʢʽʥʮʷ ʜʝʚ'ʷʥʦʩʪʠʭ ʨʦʢʽʚ, ʚʞʝ ʬʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʣʠ ʩʝʙʝ  ̔ʥʘʡʙʣʠʞʯʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʾʭ ʜʽʷ ʙʫʜʝ ʩʢʘʩʦʚʘʥʘ. 

ʅʠʥʽʰʥʽʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʨʦʙʣʷʚʩʷ ʧʽʜ 

ʽʥʰʫ ʩʪʨʫʢʪʫʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚ ʫʤʦʚʘʭ, ʢʦʣʠ 

ʧʦʜʘʪʢʦʩʧʨʦʤʦʞʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʣʘ ʜʫʞʝ ʥʠʟʴʢʦʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʚʽʜʽʛʨʘʣʦ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʜʦʣʘʥʥʽ ʡʦʛʦ ʟʙʠʪʢʦʚʦʩʪʽ, ʟʨʦʩʪʘʥʥʽ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʡ 

ʝʢʩʧʦʨʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʜʦʭʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ. 

ɯʟ ʟʤʽʥʦʶ ʩʠʪʫʘʮʽʾ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʚ ʝʢʦʥʦʤʽʮʽ ʚ ʮʽʣʦʤʫ ʩʠʩʪʝʤʘ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʩʝʨʡʦʟʥʦʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʯʘʩʪʠʥʽ ʫʩʫʥʝʥʥʷ ʜʠʩʧʨʦʧʦʨʮʽʡ ʫ ʦʧʦʜʘʪʢʫʚʘʥʥʽ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʩʽʣʴʛʦʩʧʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʠʩʪʝʤʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʜʝ ʦʙôʻʢʪʠʚʥʦ 

ʽʩʥʫʶʪʴ ʦʩʦʙʣʠʚʽ ʫʤʦʚʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʩʪʠʤʫʣʶʶʯʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʱʦ, ʧʦʨʷʜ ʟ ʽʥʰʠʤ, ʧʨʦʚʠʥʥʦ ʧʨʦʷʚʣʷʪʠʩʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʨʦʱʝʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʩʧʨʘʚʣʷʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʦʜʘʪʢʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʧʦʜʘʪʢʫʚʘʥʥʽ 

ʩʫʙôʻʢʪʽʚ ʤʘʣʦʛʦ  ̔ʩʝʨʝʜʥʴʦʛʦ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ. ʆʧʪʠʤʘʣʴʥʘ ʧʦʜʘʪʢʦʚʘ ʧʦʣʽʪʠʢʘ ʱʦʜʦ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ, ʚʠʦʢʨʝʤʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ.  

ʈʝʬʦʨʤʘ ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʱʦʜʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʘ ʩʠʩʪʝʤʥʠʭ ʟʘʩʘʜʘʭ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʫʤʦʚ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ 

ʦʧʨʘʮʴʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʘ ʥʝ ʧʦʣʽʪʠʯʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ. ʅʘʧʨʷʤʠ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʬʽʩʢʘʣʴʥʠʭ ʪʘ ʨʝʛʫʣʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʜʘʪʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʩʪʠʤʫʣʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʫʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʽʣʴʩʴʢʦʾ ʟʘʡʥʷʪʦʩʪʽ. 
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ʇʈʆɹʃɽʄʅɯ ɸʉʇɽʂʊʀ ʆʇʆɼɸʊʂʋɺɸʅʅʗ ʉɯʃʔʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ɺ 

ʋʂʈɸɰʅɯ ɺ ʂʆʅʊɽʂʉʊɯ ʉʋʏɸʉʅʆɻʆ ɼʆʉɺɯɼʋ ʆʇʆɼɸʊʂʋɺɸʅʅʗ ʉɯʃʔʉʔʂʆɻʆ 

ɻʆʉʇʆɼɸʈʉʊɺɸ ɺ ʈʆɿɺʀʅɽʅʀʍ ʂʈɸɰʅɸʍ 
 

˞̠̝̆̑̆̂̑̎̒̋̉̊ ˑ Ȣ 
 

ɿ ʤʝʪʦʶ ʨʦʟʫʤʽʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʚ ʦʧʦʜʘʪʢʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʋʢʨʘʾʥʽ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʥʫʶʯʠʡ ʜʠʟʘʡʥ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʢʨʘʾʥʘʭ ʆɽʉʈ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ ʆɽʉʈ ʽʩʥʫʶʪʴ ʧʽʣʴʛʦʚʽ 

ʨʝʞʠʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʚʠʢʣʶʯʝʥʥʷ ï ʩʫʤʠ, ʱʦ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʙʘʟʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ; 

- ʢʨʝʜʠʪʠ - ʩʫʤʠ, ʱʦ ʚʽʜʥʽʤʘʶʪʴʩʷ ʚʽʜ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ;  

- ʥʝʦʧʦʜʘʪʢʦʚʫʚʘʥʽ ʤʽʥʽʤʫʤʠ ï ʩʫʤʠ, ʱʦ ʥʝ ʦʧʦʜʘʪʢʦʚʫʶʪʴʩʷ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ; 

- ʧʦʩʣʘʙʣʝʥʥʷ ʧʦ ʩʪʘʚʢʘʤ ï ʟʥʠʞʝʥʽ ʩʪʘʚʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ 

ʧʣʘʪʥʠʢʽʚ ʧʦʜʘʪʢʽʚ ʘʙʦ ʦʧʦʜʘʪʢʦʚʫʚʘʥʠʭ ʪʨʘʥʟʘʢʮʽʡ;  

- ʧʦʜʘʪʢʦʚʽ ʚʽʜʩʪʨʦʯʢʠ ï ʧʦʩʣʘʙʣʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʩʪʨʦʢʽʚ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ. 

ɸʥʘʣʽʟ ʜʠʟʘʡʥʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʢʨʘʾʥʘʭ ʆɽʉʈ ʧʦʢʘʟʫʻ, 

ʱʦ ʧʨʠʥʮʠʧʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʜʽʶʪʴ ʷʢ ʜʣʷ ʘʛʨʦʩʝʢʪʦʨʫ, ʪʘʢ  ̔ ʜʣʷ 

ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ.  

ʉʧʨʦʱʝʥʽ ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʜʦʭʦʜʽʚ ʦʨʽʻʥʪʦʚʘʥʽ ʥʝ ʧʨʦʩʪʦ ʥʘ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʘ ʩʘʤʝ ʥʘ ʤʘʣʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʄʦʚʘ ʡʜʝ 

ʧʝʨʝʜʫʩʽʤ ʧʨʦ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʽʥʰʽ ʬʦʨʤʠ ʚʝʜʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʥʝ ʧʨʦ ʚʝʣʠʢʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ. ʖʨʠʜʠʯʥʽ ʦʩʦʙʠ ʟʽ 

ʩʢʣʘʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟʘʟʚʠʯʘʡ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ 

ʩʠʩʪʝʤʽ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ, ʥʘʡʯʘʩʪʽʰʝ ʡʜʝʪʴʩʷ ʧʨʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʜʦʭʦʜʫ, ʘ ʥʝ 

ʧʨʠʙʫʪʢʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʤʘʣʠʡ  ̔ʩʝʨʝʜʥʽʡ ʘʛʨʦʙʽʟʥʝʩ ʥʝ ʤʘʻ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʝʜʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ  ̔ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʙʫʪʢʫ.  

http://scholar.google.com/scholar?cluster=10608121715195463424&hl=en&oi=scholarr
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ʆʧʦʜʘʪʢʫʚʘʥʥʷ ʜʦʭʦʜʽʚ ʩʝʨʝʜʥʽʭ  ̔ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʩʭʝʤʽ, ʱʦ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝ ʨʦʟʨʘʭʦʚʘʥʠʡ ʦʙʩʷʛ ʜʦʭʦʜʫ, ʘ ʧʝʚʥʽ ʥʦʨʤʘʪʠʚʥʽ ʚʝʣʠʯʠʥʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʨʫʜʠʤʝʥʪʘʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʛʘʜʫʻ ʩʝʨʝʜʥʴʦʚʽʯʥʽ 

ʧʨʠʥʮʠʧʠ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ ʧʦ ʬʽʢʩʦʚʘʥʠʤ ʩʪʘʚʢʘʤ ʟ ʦʙʩʷʛʽʚ ʘʢʪʠʚʽʚ. ʆʜʥʘʢ, ʮʝ ʥʝ 

ʟʥʠʞʫʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ, ʜʝ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ʍʦʯʘ ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ 

ʝʢʦʥʦʤʽʢʫ  ̔ʬʽʩʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʟʘʧʠʪʘʥʥʷʤ.  

ʇʨʝʬʝʨʝʥʮʽʾ ʫ ʩʧʣʘʪʽ ʩʦʮʽʘʣʴʥʠʭ ʚʥʝʩʢʽʚ ʥʝ  ̒ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ, ʦʜʥʘʢ ʪʘʤ, ʜʝ 

ʽʩʥʫʶʪʴ ʩʠʩʪʝʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʝʨʤʝʨʽʚ, ʜʝʨʞʘʚʘ ʬʽʥʘʥʩʫʻ 

ʙʽʣʴʰʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʚʥʝʩʢʽʚ. ɿʥʦʚʫ ʞ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʪʘʢʽ ʩʧʝʮʽʘʣʴʥʽ ʬʦʥʜʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʘʣʦʛʦ  ̔ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʜʦ ʪʦʛʦ ʞ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʨʦʟʤʽʨ ʩʦʮʽʘʣʴʥʦʛʦ (ʦʩʦʙʣʠʚʦ ʧʝʥʩʽʡʥʦʛʦ) ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʪʘʢʠʭ ʬʦʥʜʽʚ  ̒

ʥʠʞʯʠʤ ʚʽʜ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ.  

ʇɼɺ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʛʦʣʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ 

ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ. ʊʠʤ ʙʽʣʴʰʝ ʚʽʜʩʫʪʥʽ ʤʝʭʘʥʽʟʤʠ ʧʦʜʽʙʥʽ ʜʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʧʝʮ ʨʝʞʠʤʫ 

ʩʧʣʘʪʠ ʇɼɺ. ʇʨʦʙʣʝʤʘ ʟ ʜʘʥʠʤ ʧʦʜʘʪʢʦʤ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʢʦʨʽʰʝ ʥʝ ʚ ʘʩʧʝʢʪʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ 

ʘʛʨʦʧʨʦʜʫʢʮʽʶ, ʩʧʨʦʱʝʥʥʷ ʦʙʣʽʢʫ ʥʘ ʩʘʤʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ  ̔

ʩʧʨʦʱʝʥʥʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʇɼɺ ʩʘʤʠʤʠ ʧʦʜʘʪʢʦʚʠʤʠ ʦʨʛʘʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ 

ʪʨʠʤʘʪʠ ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʩʪʘʚʢʘʤʠ ʪʘ ʩʪʘʪʫʩʦʤ ʧʣʘʪʥʠʢʘ ʇɼɺ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʷʢ ʩʘʤʠʭ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ  ̔ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟ 

ʥʠʤʠ ʪʦʨʛʫʶʪʴ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʝʧʦʛʘʰʝʥʦʛʦ ʧʦʜʘʪʢʦʚʦʛʦ ʢʨʝʜʠʪʫ. ʉʘʤʝ ʪʦʤʫ 

ʧʦʰʠʨʝʥʠʤʠ  ̒ʩʭʝʤʠ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʇɼɺ ʟ ʙʶʜʞʝʪʫ, ʘʣʝ ʣʠʰʝ ʫ ʪʽʡ ʢʽʣʴʢʦʩʪʽ, ʱʦ 

ʧʦʢʨʠʚʘʻ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɿʥʠʞʝʥʥʷ ʧʦʜʘʪʢʽʚ ʱʦ ʩʧʣʘʯʫʶʪʴʩʷ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʘʤʠ ʟ ʧʘʣʠʚʘ  ̒ʟʘʭʦʜʦʤ, ʱʦ 

ʙʫʚ ʚʚʝʜʝʥʠʡ ɺʝʣʠʢʦʙʨʠʪʘʥʽʻʶ ʫ ʧʽʩʣʷʚʦʻʥʥʽ ʨʦʢʠ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʛʘʣʫʟʽ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʜʘʥʠʡ ʚʠʜ ʧʨʝʬʝʨʝʥʮʽʡ ʧʨʠʩʫʪʥʽʡ ʤʘʡʞʝ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ ʆɽʉʈ, ʚ ʙʘʛʘʪʴʦʭ ʟ 

ʷʢʠʭ ʚʽʥ ʙʫʚ ʚʚʝʜʝʥʠʡ ʫ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʧʦʜʘʪʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʪʨʝʥʜ ʚ ʥʘʧʨʷʤʢʫ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ  ̔ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʜʘʥʘ ʧʦʜʘʪʢʦʚʘ ʧʨʝʬʝʨʝʥʮʽʷ ʧʦʪʨʝʙʫʻ ʚʠʜʦʟʤʽʥʠ ʟ ʤʝʪʦʶ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʧʘʣʠʚʘ. 
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ɺʠʱʘ ʦʩʚʽʪʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-

ʷʢʦʾ ʢʨʘʾʥʠ, ʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ  ̒ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʩʪʽ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ. ʉʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʝ ʩʪʘʥʦʚʠʱʝ ʢʨʘʾʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʦʚʣʝʥʥʷ ʾʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʬʦʥʜʫ ʪʘ 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ.  

ɺ 2014-2015 ʨ.ʨ. ʧʨʦʧʦʟʠʮʽʷ ʬʘʭʽʚʮʽʚ, ʚʠʧʫʱʝʥʠʭ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ I-II  

ʨʽʚʥʽʚ ʘʢʨʝʜʠʪʘʮʽʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʤʘʡʞʝ ʚ 14 ʨʘʟʽʚ ʧʝʨʝʚʠʱʠʣʘ ʨʝʘʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʥʠʭ ʽʟ 

ʙʦʢʫ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɯɯɯ ʪʘ IV ʨʽʚʥʽʚ ʘʢʨʝʜʠʪʘʮʽʾ - ʽʩʪʦʪʥʦ 

ʚʠʱʝ (ʜʠʚ. ʪʘʙʣ.1). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʙʘʣʘʥʩʫ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʧʫʩʢʥʠʢʽʚ ʥʝ ʟʘ ʧʨʦʬʽʣʝʤ ʾʭʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʜʝʪʴʩʷ ʧʨʦ 
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ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʨʠʥʢʦʤ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʪʘ ʨʠʥʢʦʤ 

ʧʨʘʮʽ. 

 

ʊʘʙʣʠʮʷ 1. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ 

ʈʽʢ 

ɺʠʧʫʱʝʥʦ ʬʘʭʽʚʮʽʚ, 

ʪʠʩ. ʦʩ. ʇʦʪʨʝʙʘ 

ʧʽʜʧʨʠʻʤʩʪʚ ʫ 

ʬʘʭʽʚʮʷʭ, ʪʠʩ. 

ʦʩ. 

ʂʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ 

ʥʘ ʦʙʣʽʢʫ ʚ 

ʜʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ 

ʟʘʡʥʷʪʦʩʪʽ, ʪʠʩ. ʦʩ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʝ 

ʟʘʡʥʷʪʠʭ ʪʨʫʜʦʚʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʬʘʭʽʚʮʽʚ 

ʥʘ ʚʽʣʴʥʽ ʨʦʙʦʯʽ 

ʤʽʩʮʷ, ʦʩ. 

I-II  ʨʽʚʥʽʚ 

ʘʢʨʝʜʠʪʘʮʽʾ 

III -IY  

ʨʽʚʥʽʚ 

ʘʢʨʝʜʠʪʘʮʽʾ 

2002 155,5 356,7 12,2 118,9 10 

2003 162,8 416,6 13,8 105,4 8 

2004 148,2 316,2 15,3 91,7 6 

2005 142,7 372,4 17,4 78,4 5 

2006 137,9 413,6 15,4 67,6 4 

2007 134,3 468,4 15,6 55,3 4 

2008 118,1 505,2 12,1 72 6 

2009 114,8 527,3 9,1 51,7 6 

2010 111 543,7 7,4 53 7 

2011 96,7 529,8 7 47,4 7 

2012 92,2 520,7 5,9 50,6 9 

2013 91,2 485,1 5,4 132,5 25 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [1,2] . 

 

ʇʨʦʽʣʶʩʪʨʦʚʘʥʦ ʟʘʟʥʘʯʝʥʫ ʚʠʱʫ ʩʠʪʫʘʮʽʶ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʥʘ ʨʠʩ.1. 

 

 
ʈʠʩ. 1 ʌʦʨʤʫʚʘʥʥʷ ʨʽʚʥʦʚʘʛʠ ʥʘ ʨʠʥʢʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʘʮʽ. 

ɼʞʝʨʝʣʦ: ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ.  

 

D ï ʧʦʧʠʪ ʥʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; S ï ʧʨʦʧʦʟʠʮʽʷ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; P ï ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʘʭʽʚʮʽʚ; Q ï ʢʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ; Sck - ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʧʨʦʧʦʟʠʮʽʾ 
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ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; Dck ï ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʧʦʧʠʪʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʬʘʭʽʚʮʽʚ; Pck ï ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; æck - 

ʧʨʦʬʽʮʠʪ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟʘ ʬʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ; æpp ï 

ʨʽʟʥʠʮʷ ʤʽʞ ʬʘʢʪʠʯʥʠʤ  ̔ʙʘʞʘʥʠʤ ʨʽʚʥʝʤ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; 

Pbal.k ï ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʥʦʚʘʞʥʠʡ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; 

Pcor.k ï ʙʘʞʘʥʠʡ ʨʽʚʝʥʴ ʦʧʣʘʪʠ ʧʨʘʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ; æcor.k ï ʨʽʟʥʠʮʷ 

ʤʽʞ ʧʦʧʠʪʦʤ ʪʘ ʧʨʦʧʦʟʠʮʽʻʶ ʥʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟʘ ʙʘʞʘʥʦʛʦ ʨʽʚʥʷ 

ʦʧʣʘʪʠ ʧʨʘʮʽ; æS ï ʨʽʟʥʠʮʷ ʤʽʞ ʨʽʚʥʦʚʘʞʥʦʶ ʪʘ ʬʘʢʪʠʯʥʦʶ ʧʨʦʧʦʟʠʮʽʻʶ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʟʘ ʬʘʢʪʠʯʥʦʛʦ ʧʦʧʠʪʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʠʥʢʫ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʨʘʮʽ, ʪʦ ʟʚʠʯʘʡʥʦ ʧʦʧʠʪ ʥʘ ʣʽʢʘʨʽʚ ʪʘ 

ʚʠʢʣʘʜʘʯʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʜʥʘʢ ʚʚʘʞʘʻʤʦ, ʱʦ ʽʩʥʫʻ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʦʧʠʪ ʷʢʠʡ ʚʽʜʧʦʚʽʜʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ. ɺʥʘʩʣʽʜʦʢ 

ʥʘʜʤʽʨʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʧʦʧʠʪʫ ʪʦʯʢʘ ʨʽʚʥʦʚʘʛʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʥʝ ʽʩʥʫʻ. 

ʅʘʚʽʪʴ ʧʨʠ ʽʩʥʫʶʯʦʤʫ ʧʦʪʦʯʥʦʤʫ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʟʥʘʯʥʦʤʫ ʟʘ ʩʚʽʪʦʚʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʨʽʚʥʶ ʦʧʣʘʪʠ ʧʨʘʮʽ ʧʨʦʧʦʟʠʮʽʷ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʧʦʧʠʪ. ʊʦʤʫ ʽʩʥʫʻ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ 

ʙʝʟʨʦʙʽʪʪʷ, ʚʽʜʥʦʩʥʦ ʪʽʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʥʘ ʷʢʫ ʥʘʚʯʘʣʘʩʴ ʣʶʜʠʥʘ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ 

ʯʦʤʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʧʦʧʠʪ ʥʘ ʚʠʱʫ ʦʩʚʽʪʫ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʽʜʧʦʚʽʜʴ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʢʨʽʤ ʦʬʽʮʽʡʥʦʛʦ ʨʽʚʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ ʽʩʥʫʻ ʨʽʚʝʥʴ, ʥʘ ʷʢʠʡ ʤʦʞʥʘ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʪʠʯʥʦʛʦ ʢʘʧʽʪʘʣʫ [3].  

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʧʨʠʚʝʜʝʥʥʷ ʦʩʚʽʪʠ ʜʦ ʨʽʚʥʦʚʘʞʥʦʛʦ ʨʽʚʥʷ, ʜʝ ʦʜʥʠʤ ʽʟ 

ʦʩʥʦʚʥʠʭ  ̒ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʨʦʧʦʟʠʮʽʾ, ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ ʟʨʦʩʪʠ ʢʦʥʢʫʨʝʥʪʥʘ 

ʩʢʣʘʜʦʚʘ, ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʧʦʟʠʮʽʡ ʧʨʠʚʘʪʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

 

ɺʠʢʦʨʠʩʪʘʥ ̔ʜʞʝʨʝʣʘ 

 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʟʘʡʥʷʪʦʩʪʽ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: [ɺʝʙ-ʧʦʨʪʘʣ]. ï 

ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

http://www.dcz.gov.ua/control/uk/index (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 11.11.2015). ï ʅʘʟʚʘ ʟ 

ʝʢʨʘʥʘ; 

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: [ɺʝʙ-ʧʦʨʪʘʣ]. ï 

ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://www.ukrstat.gov.ua/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 11.11.2015). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ. 

3. ʉʢʨʠʧʥʠʢ ɸ. ɺ., ʆʙʦʨʩʴʢʘ ɯ. ʉ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ // ʇʨʦʙʣʝʤʠ 

ʝʢʦʥʦʤʽʢʠ: ʞʫʨʥʘʣ. ï ʍʘʨʢʽʚ: 2015. ï ˉ4ï c. 53-61 

 

 
 

ʋɼʂ 591.543:63 

 

ɿʄɯʅɸ ʂʃɯʄɸʊʋ: ʈʀɿʀʂʀ ɯ ʄʆɾʃʀɺʆʉʊɯ ɼʃʗ ʉɯʃʔʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

ʋʂʈɸɰʅʀ 

 

˚̆̄̑̆̊ ̇ ȢˏȢ 
 

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʨʠʯʠʥ ʜʣʷ ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. ʋ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ 

ʚʠʢʣʠʢʘʥʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʙʣʝʤ 

(ʰʢʽʜʥʠʢʠ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  ̔ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ). ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʫʙʽʞʥʠʭ 

ʚʯʝʥʠʭ [2,3,4,5] ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʪʝʧʣʽʥʥʷ ʥʘ ʦʩʥʦʚʥʽ ʢʫʣʴʪʫʨʠ ʫ 

ʙʘʛʘʪʴʦʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ʋʢʨʘʾʥʩʴʢʠʡ ʘʛʨʦʙʽʟʥʝʩ ʧʦʪʨʝʙʫ ̒
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ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ, ʥʘʩʢʽʣʴʢʠ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ 

ʨʦʩʣʠʥ, ʯʠ  ̒ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ.  

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ  ̒ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʛʘʣʫʟʝʡ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʯʦʤʫ ʮ̫ ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʮʠʢʣʽʯʥʠʡ ʭʘʨʘʢʪʝʨ: 

ʽʥʪʝʥʩʠʚʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʝ ʧʨʠʩʢʦʨʠʪʠ ʟʤʽʥʫ ʢʣʽʤʘʪʫ,  ̔ʚ ʪʦʡ 

ʞʝ ʯʘʩ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʠʭ ʟʨʫʰʝʥʴ, ʷʢʽ ʩʪʘʥʫʪʴ ʤʦʞʣʠʚʠʤʠ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʪʘ ʷʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʪʘ ʧʦʚʽʪʨʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʦʞ ʾʭ ʪʨʝʥʜ ʟʘ 1990-2011 ʨʨ. 

(ʨʠʩ.1) 

 

 

ʈʠʩ.1. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ ʚ ʋʢʨʘʾʥʽ 

 

ʅʘʚʝʜʝʥʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʪʨʝʥʜʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ  ̔ˇʨʫʥʪʫ ʫ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ɿ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ  ̔ˇʨʫʥʪʫ ʟʨʦʩʪʘʶʪʴ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ ʪʝʤʧʦʤ. ʊʦʙʪʦ, ʜʣʷ ʋʢʨʘʾʥʠ  ̒ʤʦʞʣʠʚʠʤ ʢʨʠʪʠʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 4,5 ʛʨʘʜʫʩʠ (ʧʽʩʣʷ ʷʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʩʪʘʻ ʜʫʞʝ ʚʠʩʦʢʦʶ). 

ʇʦʨʷʜ ʽʟ ʟʥʘʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʤʦʞʝ 

ʦʪʨʠʤʘʪʠ  ̔ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢ, ʘʛʨʦʝʢʦʣʦʛʽʯʥʽ ʧʨʦʛʥʦʟʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʯʝʨʝʟ 

ʧʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʟʠʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʐʚʠʜʢʘ 

ʘʜʘʧʪʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ  ̔ʧʝʨʝʭʽʜ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʦʨʪʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʢʫʣʴʪʫʨ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 
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ɼʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ  ̔ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʦʪʨʠʤʫʻ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽʟ ʟʤʽʥʦʶ 

ʢʣʽʤʘʪʫ, ʥʝʦʙʭʽʜʥʠʤʠ  ̒ ʧʦʙʫʜʦʚʘ ʪʘ ʘʥʘʣʽʟ ʢʦʤʧʣʝʢʩʫ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʜʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ, ʩʪʨʫʢʪʫʨʠ  ̔ ʧʘʨʘʤʝʪʨʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʝʬʝʢʪʠʚʥʦʶ 

ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʋ ʤʦʜʝʣʷʭ ʚʨʘʭʦʚʘʥʦ ʷʢ ʥʝʛʘʪʠʚʥʽ, ʪʘʢ  ̔ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʧʝʨʝʜʙʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ 

ʰʣʷʭʦʤ ʘʜʘʧʪʘʮʽʾ ʧʨʦʧʦʟʠʮʽʾ  ̔ʧʦʧʠʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʄʦʜʝʣʽ ʤʘʶʪʴ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ 

ʙʽʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʘʥʘʣʽʟ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʜʽʡ  ̔ʜʘʁʪʴ ʩʠʩʪʝʤʥʫ 

ʦʮʽʥʢʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʜʙʘʯʝʥʦ ʘʥʘʣʽʟ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. 
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USER-BASED VS. ITEM-BASED COLLABORATIVE FILTERING 
 

Hnot T. 
 

There are many different strategies of Internet-marketing. Simple ones are focused on 

advertising new or popular products. They donôt take into account target audience. There are 

also strategies, which advertise products based on mathematical calculations, so their purpose 

is to predict product, which most likely would be sold to client. Such models could be simple, 

for example, they could propose products with the highest demand. On the other hand, they 

could be mathematically complicated and built using machine learning and artificial 

intelligence frameworks. Such models are models of machine learning class of models ï the 

basis to build recommender systems. 

From the scientific view, recommender systems ï subclass of information filtering 

systems, which build sorted and ranked list of objects, which could be interesting for user. To 

build such system we could use information about user, her history in environment (for 

example, history of purchases), information about product etc. In addition, recommender 
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systems compare data of the same type from different people and calculate list of 

recommendations for specific user. 

This thesis is focus on comparison of performance of two most popular 

recommendation techniques: user-based and item-based collaborative filtering. For this we 

have used 1M MovieLens dataset [2]. 1M MovieLens dataset contains approximately 1 

million ratings of 6040 movies from 3706 users. Ratings variate from 1 to 5. The level of 

rating matrix sparsity is 0.045. 

There are two main categories of collaborative filtering algorithms: memory-based and 

model-based methods [4]. 

Memory-based methods simply memorize all ratings and make recommendations based 

on relation between user-item and rest of the matrix. In model-based methods predicting 

parametrized model firstly is needed to be fit  based on rating matrix and then 

recommendations are issued based on fitted model. User-based and item-based collaborative 

filtering are examples of memory-based approach. 

Each collaborative filtering method works with rating matrix. Formally, we have a set 

of users { }muuuU ,...,, 21=  and a set of items { }niiiI ,...,, 21= . Rating matrix is represented by

{} nkmjrR jk ,1,,1, ÍÍ= . Each row of matrix R represents user and columns represent items. 

User-based CF forms predictions based on aggregated ratings from the closest users 

(nearest neighbors). Nearest neighbors are defined based on similarity between users, which is 

calculated using available ratings. It is important to understand, that this method works under 

assumption that users with similar ratings will  rate items similarly. 

There are many different similarity measures, which are used for training such 

recommender. The most popular for collaborative filtering are Pearson correlation and Cosine 

similarity. 

Algorithm: 

For user mu ,1Í : 

1. Calculate similarity between user u and all other users. For this could be used any 

preferred similarity measure; 

2. Select top n users with the highest similarity to users u; 

3. Calculate predictions for unknown ratings for user u as average of available ratings 

from n closest users or as weighed (on similarity distance) ratings of n closest users. 

To find the best value of n, separate validation set or cross-validation could be used. 

In our experiment we have used Cosine similarity and selected n as 50 based on cross-

validation. Results for different number of n are shown in the left part of the Figure 1. As 

experiment were run multiple times (to achieve more stable results), all estimates will  be 

shown using boxplots. 

Even we have selected n as 50 as the best-estimated value, we could see, that n=20 is 

also good enough. 

Item-based CF approach is very similar to user-based. But in this one, similarity is 

computed between items, not users. Assumption is that users will  prefer items similar to other 

items they like. 

Algorithm: 

1. Calculate similarity matrix between all items based on available usersô ratings. For 

this could be used any preferred similarity measure; 

2. For user mu ,1Í : 

2.1 Store only n closest items to each item; 

2.2 Calculate predicted rating for each item based on available ratings of user u by 

weighting available ratings of user on similarities. 
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As with user-based CF, we have used Cosine similarity and selected n as 350 based on 

cross-validation. Results for different number of n are shown in the center part of Figure 1. 

 

 
 

 
Figure 1. Cross-validation RMSE for different number of users for items-based CF (left) 

and items for items-based CF (right) 

 

 

Algorithms were run 10 times for different train/test splits in order to achieve more 

stable results using RMSE. 

As we could see, it is possible to achieve much better results with increasing number of 

items with items-based CF in comparison with user-based CF. However, for this we should 

use more neighbors, what makes it computationally more expensive. 

Item-based CF gives an ability to achieve lower RMSE on test set than user-based CF, 

what makes it more suitable for given dataset. 
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ʋɼʂ 330.131.7 

 

ʈʀɿʀʂʀ ɺʀʂʆʅɸʅʅʗ ʄɯʉʎɽɺʀʍ ɹʖɼɾɽʊɯɺ 

 

˜̠́̎̏̋ ˟ Ȣ 
 

ʈʠʟʠʢ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʟʜʝʙʽʣʴʰʦʛʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʬʽʩʢʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʩʫʤʘʨʥʦʾ ʚʝʣʠʯʠʥʠ 

ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʬʽʩʢʘʣʴʥʠʭ ʝʬʝʢʪʠʚʥʦʩʪʝʡ 

ʦʢʨʝʤʠʭ ʧʦʜʘʪʢʽʚ ʚʟʘʻʤʥʦ ʢʦʤʧʝʥʩʫʶʪʴʩʷ, ʪʦʤʫ ʧʦʭʠʙʢʘ ʧʣʘʥʫʚʘʥʥʷ ʩʫʤʘʨʥʠʭ 

ʥʘʜʭʦʜʞʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʭʠʙʢʦʶ ʧʣʘʥʫʚʘʥʥʷ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [2, ʩ. 

31ï44]. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʬʘʢʪʠʯʥʦʾ ʥʘʧʦʚʥʝʥʦʩʪʽ ʙʶʜʞʝʪʫ ʜʝʨʞʘʚʠ  ̔

ʦʙʩʷʛʦʤ ʟʘʧʣʘʥʦʚʘʥʠʭ ʜʦʭʦʜʽʚ ʟʜʝʙʽʣʴʰʦʛʦ  ̒ ʨʝʟʫʣʴʪʘʪʦʤ [3, ʩ. 316]: ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; ʧʨʦʨʘʭʫʥʢʽʚ ʫ 

ʧʣʘʥʫʚʘʥʥʽ ʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ; ʧʦʩʠʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ ʚ ʝʢʦʥʦʤʽʮʽ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʦʛʣʠʙʣʝʥʥʷʤ ʧʣʘʪʽʞʥʦʾ ʢʨʠʟʠ ʪʘ ʧʦʣʽʪʠʯʥʦʶ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʚ ʜʝʨʞʘʚʽ; 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʧʦʜʘʪʢʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʋʢʨʘʾʥʠ; ʧʦʨʫʰʝʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ  ̒ ʦʙôʻʢʪʠʚʥʘ 

ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʱʦ ʘʢʫʤʫʣʶʶʪʴʩʷ ʬʽʩʢʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ  ̔

ʤʘʶʪʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʥʝʧʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ, ʨʝʛʫʣʷʨʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʥʘʩʣʽʜʦʢ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʽ ʥʝʧʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ ʥʘʧʦʚʥʝʥʥʷ ʙʶʜʞʝʪʫ ʧʨʠʚʥʦʩʷʪʴ ʜʦʜʘʪʢʦʚʠʡ 

ʨʠʟʠʢ ʫ ʡʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʥʘʧʦʚʥʝʥʥʷ ʤʽʩʮʝʚʦʛʦ 

ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. ʈʠʟʠʢʠ ʚʠʢʦʥʘʥʥʷ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʟʘ 2007-2015 ʨʨ. 

ʇʦʢʘʟʥʠʢʠ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ,  

ʤʣʥ ʛʨʥ 

ʄʘʪʝʤʘʪʠʯʥʝ 

ʦʯʽʢʫʚʘʥʥʷ, 

ʤʣʥ ʛʨʥ 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘ-

ʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ 

ʄʽʩʮʝʚʠʡ ʙʶʜʞʝʪ 

ʋʢʨʘʾʥʠ* 

ʧʣʘʥ 49634 96890 74569 0,77 

ʬʘʢʪ 45711 37292 (9255) 11841 0,32 

ɺ. ʚ. ʚ. ʧ., % 
92,1 38,5 ʍ ʍ 

- ʧʦʜʘʪʢʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ* ʧʣʘʥ 19048 41314 30638 0,74 

ʬʘʢʪ 18215 14250 (2876) 3975 0,28 

ɺ. ʚ. ʚ. ʧ., % 
95,6 34,5 ʍ ʍ 

- ʥʝʧʦʜʘʪʢʦʚʽ 

ʥʘʜʭʦʜʞʝʥʥʷ* 

ʧʣʘʥ 2565 4400 3349 0,76 

ʬʘʢʪ 2676 3124 (5089) 1299 0,42 

ɺ. ʚ. ʚ. ʧ., % 104,3 71,0 ʍ ʍ 

- ʬʽʢʩʦʚʘʥʠʡ ʩ/ʛ 

ʧʦʜʘʪʦʢ** 

ʧʣʘʥ 31,6 36,3 45,2 1,24 

ʬʘʢʪ 31,5 31,9 (39,3) 11,9 0,37 

ɺ. ʚ. ʚ. ʧ., % 99,7 87,9 ʍ ʍ 

- ʻʜʠʥʠʡ ʧʦʜʘʪʦʢ ʜʣʷ 

ʉʄʇ** 

ʧʣʘʥ 814 1686 1173 0,70 

ʬʘʢʪ 835 1175 (2079) 503 0,43 

ɺ. ʚ. ʚ. ʧ., % 102,6 69,7 ʍ ʍ 

- ʻʜʠʥʠʡ ʧʦʜʘʪʦʢ ʟ ʩ/ʛ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ  

ʧʣʘʥ 304 281 127 0,45 

ʬʘʢʪ 506 516 (382) 235 0,45 

ɺ. ʚ. ʚ. ʧ., % 166,5 183,6 ʍ ʍ 

*ʇʦ ʢʚʘʨʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ɯ ʢʚ.2007 ʧʦ ɯɯɯ ʢʚ. 2015 ʨʨ.  

**  ʟʘ ʜʘʥʠʤʠ ɯ ʢʚ. 2007 - ɯɯɯ ʢʚ. 2014 ʨʨ. ɼʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ: ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ 

ʟʘ ʜʘʥʠʤʠ [1].  
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ʌʘʢʪʠʯʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ ʟʘ ʜʝʚôʷʪʴ 

ʨʦʢʽʚ ʥʘ 8 % ʤʝʥʰʝ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʟʥʘʯʥʝ ʱʦʢʚʘʨʪʘʣʴʥʝ ʡʦʛʦ 

ʥʝʚʠʢʦʥʘʥʥʷ. ʋ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʨʪʘʣʽ 2015 ʨ. ʟʘʧʣʘʥʦʚʘʥʦ ʦʪʨʠʤʘʪʠ ʫ ʤʽʩʮʝʚʠʡ ʙʶʜʞʝʪ 

96,89 ʤʣʨʜ ʛʨʥ., ʧʨʠ ʮʴʦʤʫ ʬʘʢʪʠʯʥʽ ʨʦʟʤʽʨʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʟʥʘʯʥʦ ʤʝʥʰʽ, 

ʣʠʰʝ 38,5 % ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ. ʈʦʟʨʘʭʦʚʘʥʠʡ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʚʢʘʟʫʻ ʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʩʽʭ ʧʣʘʥʦʚʠʭ 

ʥʘʜʭʦʜʞʝʥʴ (ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʧʝʨʝʚʠʱʫʻ 0,33), ʪʘʢʘ ʪʝʥʜʝʥʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ  ̔ʧʦ 

ʩʢʣʘʜʦʚʠʭ ʙʶʜʞʝʪʫ, ʘ ʩʘʤʝ ʧʦ ʧʦʜʘʪʢʦʚʠʭ ʪʘ ʥʝʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʥʷʭ. ʉʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʬʘʢʪʠʯʥʠʭ ʥʝʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ ʥʘ 8,7 % ʚʠʱʠʡ ʚʽʜ ʧʦʜʘʪʢʦʚʠʭ, ʧʨʠ ʮʴʦʤʫ 

ʟʘ ʥʠʤ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʝʨʝʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ ʥʘ 4,3 %. ʍʦʯʘ ʥʝʧʦʜʘʪʢʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ 

ʜʦ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ ʟʥʘʯʥʦ ʤʝʥʰʽ ʚʽʜ ʧʦʜʘʪʢʦʚʠʭ (ʨʠʩ. 1), ʚʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ ʾʭ 

ʚʠʢʦʥʘʥʥʷ ʧʦ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʯʽʢʫʚʘʥʥʶ ʟʥʘʯʥʦ ʚʠʱʘ (ʥʘ 36,5 %). ʌʘʢʪʠʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʧʦ ʚʩʽʤ ʧʦʢʘʟʥʠʢʘʤ (ʢʨʽʤ ʜ̒ʠʥʦʛʦ ʧʦʜʘʪʢʫ ʟ ʩ/ʛ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ, 

ʷʢʠʡ ʤʘʻ ʤʘʣʠʡ ʨʷʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʜʞʝ ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʟ 2015 ʨ.) ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʟʘ 

ʧʣʘʥʦʚʠʡ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʨʘʭʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʧʣʘʥʘʭ. ʌʘʢʪʠʯʥʽ 

ʥʘʭʦʜʞʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʧôʷʪʠ ʧʦʢʘʟʥʠʢʘʤ ʤʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 0,28, ʘ 

ʧʣʘʥʦʚʽ 0,84. ʌʽʢʩʦʚʘʥʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʧʦʜʘʪʦʢ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʢʦʥʘʣʫ ʤʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʟʘ 

ʧʣʘʥʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 1,24) , ʧʨʠ ʮʴʦʤʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʴ (ʟʘ 

ʬʘʢʪʠʯʥʠʤʠ 0,37). ʆʪʞʝ, ʥʝʧʦʜʘʪʢʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʤʽʩʮʝʚʦʤʫ ʙʶʜʞʝʪʽ ʋʢʨʘʾʥʠ ʟʘ 

2011-2015 ʨʨ. ʩʢʣʘʜʘʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʣʠʰʝ 5,97 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ, ʧʨʠ ʮʴʦʤʫ ʬʘʢʪʠʯʥʽ 

ʨʠʟʠʢʠ ʾʭ ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰʽ ʚʽʜ ʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʚʤʽʩʪ ʷʢʠʭ ʫ ʙʶʜʞʝʪʽ 38,35 %. 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʦʜʘʪʢʦʚʠʭ  ̔ʥʝʧʦʜʘʪʢʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ 

ʋʢʨʘʾʥʠ ʟʘ 1.2007-ɯɯɯ.2015 ʨʨ. [1] 

 

ʃʝʚʦʚʘ ʯʘʩʪʢʘ ʥʘʜʭʦʜʞʝʥʴ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʧʦʚôʷʟʘʥʘ ʽʟ ʦʬʽʮʽʡʥʠʤʠ 

ʪʨʘʥʩʬʝʨʪʘʤʠ, ʘ ʮʝ 55,18 %, ʚʥʝʩʦʢ ʜʦʭʦʜʽʚ ʚʽʜ ʦʧʝʨʘʮʽʡ ʟ ʢʘʧʽʪʘʣʦʤ  ̔ʮʽʣʴʦʚʠʭ ʬʦʥʜʽʚ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʣʠʰʝ 0,5 %. ɿʘʛʘʣʴʥʘ ʜʠʥʘʤʽʢʘ ʥʘʜʭʦʜʞʝʥʴ ʮʠʢʣʽʯʥʘ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʦʩʦʙʣʠʚʽʩʪʶ ʪʝʨʤʽʥʽʚ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ  ̔ ʦʙʦʚôʷʟʢʦʚʠʭ ʧʣʘʪʝʞʽʚ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʧʣʘʥʦʚʠʭ  ̔ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʘʣʴʥʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʱʦʜʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ, ʪʦ ʟʘʧʣʘʥʦʚʘʥʠʡ ʨʽʚʝʥʴ ʤʘʡʞʝ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ (ʪʘʙʣ. 1 ʜʘʥʽ ʧʦʜʘʥʽ ʚ ʜʫʞʢʘʭ ʟʘ ʥʘʩʪʫʧʥʠʡ ʢʚʘʨʪʘʣ). 
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ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ɹʶʜʞʝʪʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ï ɯʥʩʪʠʪʫʪ ʙʶʜʞʝʪʫ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.ibser.org.ua. 
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ɽʂʆʅʆʄɽʊʈʀʏʅʀʁ ʇɯɼʍɯɼ ɼʆ ɸʅɸʃɯɿʋ ɺʀʈʆɹʅʀʎʊɺɸ ʄʆʃʆʂɸ 

 

˗̌̉̍̆̎̋̏ ̊ Ȣȟ ̠ ̉̑̉̌̆̎̋̏ ̨ Ȣ  
 

ʉʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʨʦʱʫʚʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ʄʦʣʦʯʥʘ ʛʘʣʫʟʴ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ 

ʚʭʦʜʷʪʴ ʤʘʩʣʦʨʦʙʥʘ, ʩʠʨʦʨʦʙʥʘ, ʤʦʣʦʯʥʦʢʦʥʩʝʨʚʥʘ ʧʽʜʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʨʦʜʫʢʮʽʾ ʟ ʥʝʟʙʠʨʘʥʦʛʦ ʤʦʣʦʢʘ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ  ̒ʦʜʥʽʻʶ ʽʟ ʧʨʦʚʽʜʥʠʭ ʚ ʩʪʨʫʢʪʫʨʽ 

ʭʘʨʯʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʋʢʨʘʾʥʠ. ʇʠʪʦʤʘ ʚʘʛʘ ʛʘʣʫʟʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʭʘʨʯʦʚʦʾ ʪʘ 

ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʢʣʘʜʘʻ 19%.  

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ [1]: 

1. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʤʦʣʦʢʦʟʘʚʦʜʽʚ. 

2. ʅʝʨʦʟʚʠʥʝʥʽʩʪʴ ʨʠʥʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

3. ʅʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʠʨʦʚʠʥʦʶ ʪʘ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʝʡ. 

4. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

5.ʆʙʤʝʞʝʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʰʠʨʦʢʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ.  

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʛʦ ʨʠʥʢʫ  ̒ ʩʠʨʦʚʠʥʥʘ ʙʘʟʘ. ʅʘ ʨʠʥʢʫ 

ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʬʘʢʪʠʯʥʠʤʠ ʤʦʥʦʧʦʣʽʩʪʘʤʠ ʚʧʨʦʜʦʚʞ 2000ï2012 ʨʨ. ʚʠʩʪʫʧʘʶʪʴ 

ʥʝʚʝʣʠʢʽ ʡ ʧʨʠʚʘʪʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ 2014 ʨʦʮʽ ʯʘʩʪʢʘ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʦʙʩʷʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʩʪʘʥʦʚʠʣʘ 84% (ʫ 1990 ʨ. ï 24,1%, 2000-ʤʫ ï 70,9%, 2005-ʤʫ 

ï 81%, ʫ 2009 ʨ. ï 80,7%). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʦʣʦʯʥʘ ʩʠʨʦʚʠʥʘ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʥʠʟʴʢʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʎʝ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʚôʷʟʘʥʦ 

ʽʟ ʥʝʧʦʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ, ʾʾ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʠʤʠ ʢʦʨʤʘʤʠ, ʟʘʩʪʘʨʽʣʦʶ 

ʪʝʭʥʽʢʦʶ  ̔ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ 

ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ  ̔ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʧʦʪʨʽʙʥʦ ʽʥʚʝʩʪʫʚʘʪʠ ʢʦʰʪʠ ʚ ʩʝʣʝʢʮʽʡʥʦ-ʧʣʝʤʽʥʥʫ ʩʧʨʘʚʫ, 

ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʩʠʩʪʝʤʫ ʛʦʜʽʚʣʽ ʪʘ ʝʥʝʨʛʦʟʘʦʱʘʜʞʫʚʘʣʴʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʩʧʨʠʷʪʠ ʧʦʣʽʧʰʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʽʪʯʠʟʥʷʥʘ ʤʦʣʦʯʥʘ ʛʘʣʫʟʴ ʤʘʻ ʚʠʩʦʢʠʡ ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ [3]. ʋʢʨʘʾʥʘ 

ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʻ ʥʘʜ ʨʦʟʰʠʨʝʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʽʚ ʟʙʫʪʫ ʚʽʪʯʠʟʥʷʥʦʾ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɺʦʥʘ ʟʘʡʤʘʻ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʝʢʩʧʦʨʪʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ʄʦʣʦʢʦʧʝʨʝʨʦʙʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʱʦʨʽʯʥʦ ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 1 ʤʣʥ. ʪʦʥʥ 

ʤʦʣʦʢʦʧʨʦʜʫʢʪʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʤʦʣʦʢʦ. ʆʩʥʦʚʥʠʤʠ ʝʢʩʧʦʨʪʝʨʘʤʠ  ̒ʈʦʩʽʷ, ʄʦʣʜʦʚʘ, 

ʂʘʟʘʭʩʪʘʥ, ʊʫʨʢʤʝʥʽʩʪʘʥ,ɸʟʝʨʙʘʡʜʞʘʥ ʪʘ ɻʨʫʟʽʷ 

http://www.ibser.org.ua/
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ɿʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʡ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʘʤʝ ʮʽʻʾ ʛʘʣʫʟʽ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʭʘʨʯʦʚʠʭ ʨʘʮʽʦʥʽʚ ʥʘʩʝʣʝʥʥʷ. ʊʘʢ, ʷʢʱʦ ʩʪʘʥʦʤ ʥʘ 1990 ʨ. 

ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ  ̔ʤʦʣʦʢʦʧʨʦʜʫʢʪʽʚ ʥʘ ʜʫʰʫ ʩʪʘʥʦʚʠʣʠ 373 ʢʛ ʚ ʨʽʢ, ʪʦ ʥʘ 

ʢʽʥʝʮʴ 2015 ʨ. ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 215 ʢʛ, ʱʦ ʥʘ 42% ʤʝʥʰʝ ʨʽʚʥʷ 1990 ʨ.  ̔ʥʘ 43% 

ʤʝʥʰʝ ʨʘʮʽʦʥʘʣʴʥʦʾ ʥʦʨʤʠ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʦʜʥʽʻʶ ʦʩʦʙʦʶ ʟʘ ʨʽʢ. [2] 

ʗʢ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʙʘʟʘ ʜʘʥʠʭ (ɹɼ) ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʅʅʎ ɯʥʩʪʠʪʫʪʫ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʅɸɸʅ ʋʢʨʘʾʥʠ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʩʪʚʦʨʝʥʘ ʙʘʟʘ 

ʜʘʥʠʭ "ʆʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ" 

(ʌʦʨʤʘ 50-ʉɻ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʨʷʜ ʝʪʘʧʽʚ: 

-  ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʛʨʫʧʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʨʽʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʱʽ. ʅʠʟʴʢʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʛʦʩʧʦʜʘʨʩʪʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʧʘʜʢʦʚʦʶ, ʘ ʚʽʜʪʘʢ ʧʨʠʯʠʥʘ 

ʧʦʣʷʛʘʻ ʦʯʝʚʠʜʥʦ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʪʞʝ, ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʩʪʘʻ ʟʘʢʦʥʦʤʽʨʥʠʤ 

-  ʝʢʦʥʦʤʝʪʨʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫ 

ʦʟʥʘʢʫ. ʂʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʮʝʡ ʚʧʣʠʚ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦ ʣʠʰʝ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʜʦʩʠʪʴ ʞʦʨʩʪʢʠʭ ʚʠʤʦʛ ʷʢʠʤ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʙʽʨʢʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ 

ʦʮʽʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. ɺʠʙʽʨʢʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ 

ʨʦʟʧʦʜʽʣʫ, ʙʫʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ  ̔ ʚʽʜʦʙʨʘʞʘʪʠ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʩʽʻʾ 

ʩʫʢʫʧʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʥʝʨʘʣʴʥʦʶ. ʆʩʦʙʣʠʚʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝ 

ʪʦʜʽ, ʢʦʣʠ ʛʝʥʝʨʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ. ʇʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʧʦ ʚʩʽʡ ʩʫʢʫʧʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʥʝʜʦʮʽʣʴʥʦ. 

ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ 

ʥʘ ʟʘʣʝʞʥʫ ʜʦ ʚʠʙʽʨʢʠ ʩʣʽʜ ʚʢʣʶʯʠʪʠ ʦʙ'ʻʢʪʠ, ʥʘʙʣʠʞʝʥʽ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʷʢʽ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʽʚʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. ɺʽʜʽʙʨʘʪʠ ʟ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ 

ʚʠʙʽʨʢʫ ʪʠʧʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʤʝʪʦʜʦʤ ʪʝʦʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʙʦ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʟʥʘʯʝʥʦ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ:  

- ʢʣʘʩʠʬʽʢʘʮʽʷ (ʢʣʘʩʪʝʨʥʠʡ ʨʦʟʧʦʜʽʣ) ʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

- ʘʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʤʝʪʦʜʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʢʦʞʥʦʤʫ 

ʢʣʘʩʪʝʨʽ (ʛʨʫʧʽ)  ̔ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʉʬʦʨʤʦʚʘʥʦ 3 ʢʣʘʩʪʝʨʠ ʧʦ ʥʘʩʪʫʧʥʠʤ ʧʦʢʘʟʥʠʢʘʤ: ʧʦʛʦʣʽʚôʷ ʢʦʨʽʚ ʚ 1 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʦʙʩʷʛʠ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʙʩʷʛʠ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʜʝʥʴ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ  ̒ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ï ʟʚʝʜʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 

ʦʜʥʦʨʽʜʥʦʾ ʩʫʢʫʧʥʦʩʪʽ  ̔ʧʝʨʝʚʽʨʢʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʝʥʥʷ. 

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ ʦʢʨʝʤʦ ʪʘ 

ʦʮʽʥʠʪʠ ʡʦʛʦ ʟʥʘʯʠʤʽʩʪʴ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʑʽʣʴʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʮʽʥʶʶʪʴ ʟʘ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʪʽʩʥʦʪʠ ʟʚôʷʟʢʫ  ̒ʩʠʣʴʥʠʤ: ʜʣʷ ʜʨʫʛʦʛʦ R= 0,86 ʪʘ ʪʨʝʪʴʦʛʦ R= 

0,88 ʢʣʘʩʪʝʨʽʚ ʪʘ ʜʫʞʝ ʩʠʣʴʥʠʤ ï R=0,99 (ʟʘ ʪʘʙʣ. ʏʝʜʜʦʢʘ). ɸʥʘʣʽʟ ʧʘʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʨʝʣʷʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ ʤʥʦʞʠʥʥʠʡ, ʦʪʞʝ ʚʽʜʩʫʪʥʻ 

ʷʚʠʱʝ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ. 
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ʆʜʠʥʠʮʝʶ ʚʠʤʽʨʫ ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ, ʟʫʤʦʚʣʝʥʦʛʦ ʚʘʨʽʘʮʽʻʶ ʫʩʽʭ ʚʢʣʶʯʝʥʠʭ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ  ̒ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʜʝʪʝʨʤʽʥʘʮʽʾ. ɿʘ ʢʨʠʪʝʨʽʻʤ 

ʌʽʰʝʨʘ ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠʙʫʪʢʫ ʜʣʷ ʫʩʽʭ ʢʣʘʩʪʝʨʽʚ  ̒ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʧʝʨʝʚʽʨʷʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ.  

ɸʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮ ̫ʨʠʥʢʦʚʘ ʥʽʰʘ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ, ʜʠʥʘʤʽʯʥʠʭ 

ʪʘ ʨʝʥʪʘʙʝʣʴʥʠʭ, ʘ, ʦʪʞʝ,  ̔ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ. ʊʦʤʫ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʘʚʜʘʥʥʷ 

ʜʝʨʞʘʚʠ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʫʤʦʚʠ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʛʘʣʫʟʽ ʪʘ ʟʘʭʠʩʪ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜ ʥʝʷʢʽʩʥʦʾ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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˗̝̏̃́̌ ˟ Ȣ  
 

ɺ ʋʢʨʘʾʥʽ, ʚ ʥʘʰ ʯʘʩ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ, ʩʦʮʽʘʣʴʥʦʤʫ  ̔

ʧʦʣʽʪʠʯʥʦʤʫ ʧʦʣʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ  ̒ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ 

ʤʦʜʝʣʝʡ, ʪʦʙʪʦ ʤʦʜʝʣʝʡ, ʱʦ ʩʘʤʽ ʢʦʨʝʛʫʶʪʴʩʷ  ̔ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ. ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʟʜʘʪʥʽ ʚʽʜʦʙʨʘʞʘʪʠ, ʷʢ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʚ ʯʘʩʽ 

ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʨʽʟʥʠʭ ʯʣʝʥʽʚ ʪʠʤʯʘʩʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʡ ʜʘʚʘʪʠ 

ʜʦʩʠʪʴ ʪʦʯʥʽ ʦʮʽʥʢʠ ʤʘʡʙʫʪʥʽʭ ʯʣʝʥʽʚ ʜʘʥʦʛʦ ʨʷʜʫ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ, ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʘʙʦ 

ʥʝʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʭʽʜʥʘ ʨʦʙʦʪʘ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ 

ʚʽʜʽʛʨʘʶʪʴ ʘʜʘʧʪʠʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʽʜʤʽʥʥʽʩʪʴ ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʚʽʜ ʽʥʰʠʭ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʦʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʷʜʫ  ̔ ʟʜʘʪʥʽ ʥʝʧʝʨʝʨʚʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʚʦʣʶʮʽʶ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʦʜʠʥ ʽʟ ʩʫʯʘʩʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ɺʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ, ʪʘʢ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ ʟ ʜʦʧʦʤʦʛʦʶ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʥʠʢʘʻ ʜʦʩʠʪʴ ʯʘʩʪʦ. [1]. 

ɯʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʛʥʦʟʫ ʧʨʠ ʘʜʘʧʪʠʚʥʦʤʫ ʤʝʪʦʜʽ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴ. ʇʝʨʚʽʩʥʘ ʦʮʽʥʢʘ 

ʧʘʨʘʤʝʪʨʽʚ ʮʽʻʾ ʤʦʜʝʣʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʙʘʟʦʚʦʛʦ (ʚʠʭʽʜʥʦʛʦ) ʯʘʩʦʚʦʛʦ ʨʷʜʫ. ʅʘ 

ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʘʥʠʭ, ʦʜʝʨʞʘʥʠʭ ʥʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʨʝʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʚ ʯʘʩʽ, ʾʭ ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʦʚʠʭ, ʫʤʦʚ , ʱʦ ʥʝʧʝʨʝʨʚʥʦ 

ʟʤʽʥʶʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʜʝʣʴ ʧʦʩʪʽʡʥʦ çʚʙʠʨʘʻè ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ  ̔

ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʥʝʾ [1,2] 

http://www.agro-business.com.ua/
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʤʘʶʪʴ ʩʝʟʦʥʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʨʫʧʫ ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʆʜʥʠʤ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʾ 

ʛʨʫʧʠ  ̒ʤʦʜʝʣʴ ʍʦʣʪʘ-ʋʽʥʪʝʨʩʘ. ʋ ʮʽʡ ʤʦʜʝʣʽ ʋʽʥʪʝʨʩ ʫʟʘʛʘʣʴʥʠʚ ʤʦʜʝʣʴ ʍʦʣʪʘ ʜʣʷ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʷʜ ʤʘʻ ʩʝʟʦʥʥʫ ʩʢʣʘʜʦʚʫ, ʧʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʘʜʠʪʠʚʥʘ-

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʤʦʜʝʣʴ, ʚ ʷʢʫ ʩʝʟʦʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʭʦʜʠʪʴ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦ. 

ɼʘʥʘ ʤʦʜʝʣʴ ʫʩʧʽʰʥʦ ʩʧʨʘʚʣʷʻʪʴʩʷ  ̔ʟ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʤʠ  ̔ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ 

ʧʨʦʛʥʦʟʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʜʘʪʥʘ ʚʠʷʚʣʷʪʠ ʤʽʢʨʦ ʪʨʝʥʜʠ ʚ ʤʦʤʝʥʪʠ ʯʘʩʫ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜʫʶʪʴ ʧʨʦʛʥʦʟʥʠʤ,  ̔ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʮ ̔ ʪʨʝʥʜʠ ʥʘ ʤʘʡʙʫʪʥʻ. ɺ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʤʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ (1) [3]: 

),())()(()( LktFktbtaktYp -+ÖÖ+=+       (1) 

ʜʝ k ï ʧʝʨʽʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; )( ktYp +  ï ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ t-ʛʦ ʧʝʨʽʦʜʫ; )(ta , )(tb , tF ( ) ï ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ, ʱʦ ʘʜʘʧʪʫʶʪʴʩʷ; 

)( LktF -+  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʝʟʦʥʥʦʩʪʽ ʪʦʛʦ ʧʝʨʽʦʜʫ, ʜʣʷ ʷʢʦʛʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʢʘʟʥʠʢ; L ï ʧʝʨʽʦʜ ʩʝʟʦʥʥʦʩʪʽ (ʜʣʷ ʢʚʘʨʪʘʣʴʥʠʭ ʜʘʥʠʭ L = 4, ʜʣʷ 

ʤʽʩʷʯʥʠʭ L = 12). 

ʂʦʨʝʢʪʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ ʝʢʩʧʦʥʝʥʪʥʠʭ 

ʩʝʨʝʜʥʽʭ (3-4): 

));1()1(()1()(/)()t( 11 -+-Ö-+-= tbtaLtFtYa aa     (2) 

);1()1())1()(()t( 33 -Ö-+--= tbtatab aa       (3) 

).()1()(/)()t( 22 LtFtatYF -Ö-+= aa       (4) 

ʂʦʝʬʽʮʽʻʥʪʠ 
1a, 

2a , 3a  ï ʧʘʨʘʤʝʪʨʠ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ (0;1)  ̔

ʦʙʠʨʘʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. ʃʴʶʽʩ ʂ. ʥʘʚʦʜʠʪʴ ʧʨʠʢʣʘʜ, ʢʦʣʠ ʛʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ 2,031 ==aa ʪʘ 5,02 =a ï ʮ ̔ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʙʨʘʪʠ, 

ʷʢʱʦ ʥʝʤʘʻ ʥʽʷʢʦʾ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ [4].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ.1 

 

 
ʈʠʩ. 1. ɯʣʶʩʪʨʘʮʽʷ ʘʧʨʦʙʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʽʦʜʽʚ 

 

ɼʞʝʨʝʣʦ: ɼʝʨʞʢʦʤʩʪʘʪ ʋʢʨʘʾʥʠ [ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] http://www.ukrstat.gov.ua/ 

*  ɹʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɸʈ ʂʨʠʤ 

 

ɸʜʘʧʪʠʚʥʽ ʤʦʜʝʣʽ ʜʦʩʠʪʴ ʛʥʫʯʢʽ, ʦʜʥʘʢ ʥʘ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʝ 

ʜʦʚʦʜʠʪʴʩʷ. ʊʦʤʫ ʧʨʠ ʧʦʙʫʜʦʚʽ  ̔ʧʦʷʩʥʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

27 

 

ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʷʜʫ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʦʜʝʣʽ. 

 ɺ ʨʘʤʢʘʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ ʥʘʧʨʷʤʘʤʠ. ʇʝʨʰʠʡ ʟ ʥʠʭ ʦʨʽʻʥʪʦʚʘʥʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʘ 

ʫʩʢʣʘʜʥʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ. ɯʜʝʷ ʜʨʫʛʦʛʦ ʥʘʧʨʷʤʫ ʧʦʣʷʛʘʻ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʋ ʪʨʝʪʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜʭʽʜ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʧʨʠʥʮʠʧʽʚ  ̔ ʽʥʰʠʭ ʤʝʪʦʜʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʦ-

ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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ʇʈʆɻʅʆɿ ʉɽʈɽɼʅɯʍ ʈɽɸʃɯɿɸʎɯʅʀʍ ʎɯʅ ʅɸ ʄʆʃʆʂʆ ɺ ʋʂʈɸɰʅɯ 

 

˙̘́̑́̋ ̱ Ȣȟ ː ̤́̌́̃́ ̆ Ȣ 
 

ʎʽʥʘ ʥʘ ʤʦʣʦʢʦ ʟʘʣʠʰʘʻʪʴʩʷ ʯʠ ʥʝ ʻʜʠʥʠʤ ʚʘʞʝʣʝʤ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ, ʘʙʦ 

ʥʘʚʧʘʢʠ, ʟʛʦʨʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʢʨʘʾʥʽ. ʇʨʠʯʦʤʫ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʷʢ 

ʟʘʢʫʧʽʚʝʣʴʥʽ, ʪʘʢ  ̔ʩʝʨʝʜʥʽ ʨʝʘʣʽʟʘʮʽʡʥʽ ʮʽʥʠ ʥʘ ʤʦʣʦʢʦ.  

ʗʢʱʦ ʚʝʣʠʢʽ ʘʛʨʘʨʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʢʦʥʢʫʨʫʚʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʥʠʟʴʢʠʭ 

ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʮʽʥʘʭ ʟʘ ʨʘʭʫʥʦʢ ʤʘʩʰʪʘʙʫ ʚʠʨʦʙʥʠʮʪʚʘ  ̔ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦ ʜʨʽʙʥʽ ʩʝʣʷʥʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘʩʝʣʝʥʥʷ ʥʘʡʙʽʣʴʰʝ 

ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʢʦʣʠʚʘʥʥʷ ʮʽʥ. ɹʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʪʽʚ ʡ ʘʥʘʣʽʪʠʢʽʚ ʨʠʥʢʫ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʮʽʥ ʪʘ ʾʭ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʪʨʘʪʘʤ, ʷʢʽ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢ 

ʚʠʪʨʘʯʘʻ ʥʘ ʫʪʨʠʤʘʥʥʷ ʜʽʡʥʦʛʦ ʩʪʘʜʘ  ̒ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʟʙʝʨʝʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʨʠʥʢʫ ʤʦʣʦʢʘ. ʏʘʩʪʢʦʚʦ ʮ  ʁʧʨʦʙʣʝʤʫ ʚʠʨʦʙʥʠʢʠ ʚʠʨʽʰʫʶʪʴ 

ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʥʷʪʪʷ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ.  

ɼʣʷ ʧʨʦʛʥʦʟʫ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ ʤʦʣʦʢʦ ʚ ʋʢʨʘʾʥʽ ʥʘ ʥʘʩʪʫʧʥʽ ʪʨʠ ʨʦʢʠ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʟʘ 15 ʨʦʢʽʚ (2000-2014ʨʨ.).  

ɿʘ ʮʠʤʠ ʜʘʥʠʤʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʣʽʥʽʡʥʫ ʤʦʜʝʣʴ: 

 

ὣ σχȟφςςυσȟπτὸ ὸ ‐ὸ       (1) 

 

ɺʝʣʠʯʠʥʘ 37,62 ʛʨʥ/ʪ ʤʦʜʝʣʽ 1 ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠʩʴ ʫ ʤʦʜʝʣʽ ʪʦʙʪʦ ʮʝ ʩʝʨʝʜʥʽ ʨʝʘʣʽʟʘʮʽʡʥʽ ʮʽʥʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ 
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ʙʘʟʦʚʦʤʫ ʯʘʩʦʚʦʤʫ ʨʽʚʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʱʦ ʱʦʨʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʽʭ 

ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ ʤʦʣʦʢʦ ʚ ʋʢʨʘʾʥʽ ʫ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ ʩʢʣʘʜʘʻ 253,04 ʛʨʥ/ʪ.  

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʧʝʨʝʚʽʨʷʣʘʩʷ ʟʘ: ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ ï
2

R ; ʢʨʠʪʝʨʽʻʤ 

ʌʽʰʝʨʘ-ʉʥʝʜʝʢʢʦʨʘ ï F ; ʘ ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡ 

ʨʝʛʨʝʩʽʾ ï ʚʽʜʥʦʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ ʜʦ ʦʮʽʥʢʠ ʡʦʛʦ ʧʦʭʠʙʢʠ ( t - ʩʪʘʪʠʩʪʠʢʘ); ʜʣʷ 

ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ ʤʦʣʦʢʦ 

ʚ ʋʢʨʘʾʥʽ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʽʥʽʡʥʦʶ, ʘ ʟ ʦʛʣʷʜʫ ʥʘ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʜʘʥʘ ʟʘʣʝʞʥʽʩʪʴ  ̒ʜʦʩʪʘʪʥʴʦ 

ʟʘʢʦʥʦʤʽʨʥʦʶ. ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ R = 0,96 ʚʢʘʟʫʻ ʥʘ ʜʫʞʝ ʱʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʘ ʬʘʢʪʦʨʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʑʦʜʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ ʦʪʨʠʤʘʥʦʾ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ RĮ = 0,93, ʪʦ 

ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ 93,5% ʦʙʫʤʦʚʣʝʥʘ ʦʙʨʘʥʠʤʠ ʬʘʢʪʦʨʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʨʝʰʪʘ 6,5% ʦʙʫʤʦʚʣʝʥʽ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʝʨʝʜʥʽ 

ʨʝʘʣʽʟʘʮʽʡʥʽ ʮʽʥʠ, ʘʣʝ ʥʝ  ̒ʚʢʣʶʯʝʥʠʤʠ ʚ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʤʽʨʦʶ 

ʷʢʦʩʪʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʾʾ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʩʠʣʠ  ̒ ʢʦʝʬʽʮʽʻʥʪ F-

ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʽʟʫ ʩʢʣʘʜʘʻ 203,92, ʱʦ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʡʦʛʦ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʚʟʷʪʝ ʥʘ 5% ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ. ʊʦʤʫ 

ʨʦʟʨʘʭʦʚʘʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤ. 

ʊʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʨʦʛʥʦʟʥʽ ʜʘʥʽ 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ (1), ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ.1. ʊʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʨʦʛʥʦʟʥʽ ʜʘʥʽ, ʛʨʥ./ʪ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ. 

 

ʇʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʟʦʙʨʘʞʝʥʽ ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ. ɸʥʘʣʽʟ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʚ, 

ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʨʽʟʢʽ ʢʦʣʠʚʘʥʥʷ ʧʦ ʦʢʨʝʤʠʤ ʨʦʢʘʤ, ʩʝʨʝʜʥʽ ʨʝʘʣʽʟʘʮʽʡʥʽ ʮʽʥʠ 

ʥʘ ʤʦʣʦʢʦ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ.  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʚ ʋʢʨʘʾʥʽ ʟʘ ʪʨʴʦʤʘ ʤʦʞʣʠʚʠʤʠ 

ʩʮʝʥʘʨʽʷʤʠ ʥʘ ʦʩʥʦʚʽ ʟʨʦʙʣʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ (ʨʠʩ.1 ) ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

 

 

 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʊʘʙʣʠʮʷ 1. ʇʨʦʛʥʦʟ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʚ ʋʢʨʘʾʥʽ, ʛʨʥ./ʪ 

ʈʦʢʠ 
ʉʮʝʥʘʨʽʾ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ 

ʅʠʞʯʝ ʙʘʟʦʚʦʛʦ ɹʘʟʦʚʠʡ ɺʠʱʝ ʙʘʟʦʚʦʛʦ 

2016 3806,44 4086,30 4366,175 

2017 4032,90 4339,35 4645,79 

2018 4258,37 4592,39 4926,41 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʦʚʘʥʦ ʘʚʪʦʨʦʤ. 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʥʦʟ ʩʝʨʝʜʥʽʭ ʨʝʘʣʽʟʘʮʽʡʥʠʭ ʮʽʥ ʥʘ ʤʦʣʦʢʦ ʚ ʋʢʨʘʾʥʽ 

(ʟʘ ʨʦʟʨʘʭʦʚʘʥʦʶ ʤʦʜʝʣʣʶ) ʥʘ 2016-2018 ʨʦʢʠ ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʪʽʡʢʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. 
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ʉɺɯʊʆɺɯ ʇʆʂɸɿʅʀʂʀ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʈʆɹʅʀʎʊɺɸ 

ɻɯɼʈʆɽɽʃɽʂʊʈʆɽʅɽʈɻɯɰ 

 

˞̋̑̉̐̎̉̋ ̱ Ȣȟ ː ̠̘̏̌̔̋ ̨ Ȣ  
 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʝʢʦʥʦʤʽʢʘ ʋʢʨʘʾʥʠ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʯʠʭ 

ʧʦʪʫʞʥʦʩʪʷʭ, ʱʦ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ ʨʦʢʠ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɼʽʶʯʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʩʝʢʪʦʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ  ̔ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ, 

ʪʘʢʦʞ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʚ ʨʦʢʠ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʝʷʢʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʚʚʝʜʝʥʠʭ ʚ ʟʘʙʫʜʦʚʫ ʚ ʯʘʩʠ ʥʝʟʘʣʝʞʥʦʾ ʋʢʨʘʾʥʠ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ, 

ʚʠʱʝ ʩʢʘʟʘʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ, ʜʣʷ ʷʢʦʾ ʚʝʩʴ ʢʘʩʢʘʜ ʜʥʽʧʨʦʚʩʴʢʠʭ ɻɽʉ 

ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʟ 1928 ʧʦ 1975 ʨʦʢʠ [3].  

ɿʫʧʠʥʠʤʦʩʷ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʢʘʜʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ, 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʷʢʠʭ, ʙʫʣʘ ʛʝʥʝʨʘʮʽʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫ 

ʨʦʢʠ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ (ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ) ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ. ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʚ ʨʘʜʷʥʩʴʢʽ 

ʯʘʩʠ ʙʫʣʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʡʩʴʢʦʚʦʛʦ ʧʘʨʠʪʝʪʫ, ʱʦ ʙʘʟʫʚʘʣʠʩʴ ʚ ʪʽ ʨʦʢʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʥʘ 

ʨʦʟʚʠʪʢʫ ʚʘʞʢʦʾ ʽʥʜʫʩʪʨʽʾ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʘʞʢʘ ʽʥʜʫʩʪʨʽʷ (ʤʝʪʘʣʫʨʛʽʷ) ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʥʝʨʛʦʻʤʥʘ ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ. ɿʚʠʯʘʡʥʦ, ʷʢ ʚ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ  ̔ʧʦʙʫʜʦʚʠ ɼʥʽʧʨʦʚʩʴʢʠʭ 

ɻɽʉ, ʪʘʢ  ̔ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ, ʧʦʥʷʪʪʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʛʣʷʜʘʣʠʩʴ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ.  
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ʉʴʦʛʦʜʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʦʥʷʪʪʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʢʪʦʨʫ ʚʧʣʠʚʫ ʥʘ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ, ʚ 

ʩʚʽʪʽ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʦʩʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʦʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ. ʂʠʪʘʡʩʴʢʘ ʝʢʦʥʦʤʽʢʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤʠ 

ʪʝʤʧʘʤʠ, ʚʽʜʯʫʚʘʻ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʚ ʝʥʝʨʛʦʨʝʩʫʨʩʘʭ, ʷʢʠʡ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ. ʉʘʤʝ ʚ ʂʠʪʘʾ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʧʦʪʫʞʥʽʰʘ 

ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʚ ʩʚʽʪʽ çʊʨʠ ʫʱʝʣʠʥʠè, ʟ ʧʨʦʝʢʪʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 98,1 ʤʣʨʜ 

ʂɺʪ*ʛʦʜ ʚ ʨʽʢ. ʆʜʥʘʢ ʝʢʦʣʦʛʽʯʥʘ ʮʽʥʘ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʧʦʙʫʜʦʚʘʥʠʭ ʚ ʨʦʢʠ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʇʽʜ 

ʝʢʦʣʦʛʽʯʥʦʶ ʮʽʥʦʶ, ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, ʤʠ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʧʣʦʱʽ, ʟʘʪʦʧʣʝʥʽ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʚʦʜʦʩʭʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ɻɽʉ (ʪʘʙʣ.1). ʄʠ 

ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ: ʚʽʜʥʦʰʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʟʘ ʨʽʢ, ʜʦ ʧʣʦʱʽ 

ʚʦʜʦʩʭʦʚʠʱʘ (ʫʜʽʣʴʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚʦʜʦʩʭʦʚʠʱʘ).  

ʅʘʚʝʜʝʥʽ ɻɽʉ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʣʠʰʝ ʦʜʥʘ ʟ ʢʘʩʢʘʜʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ɻɽʉ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʤʫ ʤʽʩʮʽ ʚ ʽʻʨʘʨʭʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʝʨʰʽ ʧʦʟʠʮʽʾ 

ʟʘʡʤʘʶʪʴ ɻɽʉ ʂʠʪʘʶ  ̔ʉʐɸ  ̔ʣʠʰʝ ʦʜʥʘ ʟ ʙʘʛʘʪʴʦʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʈʦʩʽʾ. ʅʘʡʢʨʘʱʦʶ ʟ 

ʫʢʨʘʾʥʩʴʢʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ  ̒ɼʥʽʧʨʦʚʩʴʢʘ ɻɽʉ  ̔ʟʘʡʤʘʻ 6-ʪʫ ʧʦʟʠʮʽʶ. ɼʣʷ ʚʩʽʭ ʽʥʰʠʭ 

ɼʥʽʧʨʦʚʩʴʢʠʭ ɻɽʉ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʪʪʻʚʦ ʛʽʨʰʠʡ. ʇʦʷʩʥʝʥʥʷ ʮʴʦʤʫ ʧʨʦʩʪʝ: ʚʩʽ 

ʝʬʝʢʪʠʚʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʙʫʜʦʚʘʥʽ ʚ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ  ̔ ʨʘʡʦʥʘʭ ʟ ʟʥʘʯʥʠʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʚʠʩʦʪ. ʇʦʙʫʜʦʚʘ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘ ʨʽʚʥʠʥʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʥʘʜʤʽʨʥʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ʧʣʦʱ, ʷʢʽ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʽʥʰʽʡ ʝʢʦʥʦʤʽʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʠ ʟ ʾʾ ʨʦʜʶʯʠʤʠ ʟʝʤʣʷʤʠ.  

 

ʊʘʙʣʠʮʷ 1. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʡʧʦʪʫʞʥ̔h ʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʚʽʪʫ ʪʘ ʋʢʨʘʾʥʠ 
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ʉʠʣʦʜʫ ʂʠʪʘʡ ʗʥʮʟʠ 13 860 64800 108 600 

ɻʨʝʙʣʷ ʚʦʞʜʷ ɼʞʦʟʝʬʘ ʉʐɸ ʂʦʣʫʤʙʽʷ 2 620 12500 34 367,65 

ʊʨʠ ʫʱʝʣʠʥʠ ʂʠʪʘʡ ʗʥʮʟʠ 22 500 98100 632 155,22 

ɻʨʘʥʜ-ʂʫʣ̔ ʉʐɸ ʂʦʣʫʤʙʽʷ 6 809 20000 324 61,73 

ʉʘʷʥʦ-ʐʫʰʠʥʩʴʢʘ ʈʦʩʽʷ ɭʥʽʩʝʡ 6 400 24000 621 38,65 

ɼʥʽʧʨʦʚʩʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 1569 4008 410 9,78 

ʈʦʙʝʨ- ɹʫʨʘʩʩʘ ʂʘʥʘʜʘ ʃʘ-ɻʨʘʥʜ 5 616 26500 2 835 9,35 

ɺʦʜʦʩʧʘʜ ʏʝʨʯʽʣʷ ʂʘʥʘʜʘ ʏʝʨʯʽʣʴ 5 428 35000 6 988 5,01 

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 352 1328 567 2,34 

ʂʘʥʽʚʩʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 444 972 581 1,67 

ʂʠʾʚʩʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 408,5 683 922 0,74 

ʂʘʭʦʚʩʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 351 1489 2155 0,69 

ʂʨʝʤʝʥʯʫʮʴʢʝ ʋʢʨʘʾʥʘ ɼʥʽʧʨʦ 632,9 1506 2252 0,67 
 *ɼʞʝʨʝʣʦ [4] 

 

ɺʩʽ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʚʽʜ ʚʦʜʦʩʭʦʚʠʱ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ ʟʙʠʪʢʘʤʠ ʚʽʜ 

ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʪʦʧʣʝʥʠʭ ʧʣʦʱ. ɺʩʽ ʨʠʟʠʢʠ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

https://ru.wikipedia.org/wiki/%D0%93%D0%AD%D0%A1_%D0%A1%D0%B8%D0%BB%D1%83%D0%BE%D0%B4%D1%83
https://en.wikipedia.org/wiki/Chief_Joseph_Dam
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D1%83%D0%BC%D0%B1%D0%B8%D1%8F_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8_%D1%83%D1%89%D0%B5%D0%BB%D1%8C%D1%8F_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D1%86%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%BF%D0%BD%D0%B5%D0%B9%D1%88%D0%B8%D0%B5_%D0%93%D0%AD%D0%A1_%D0%B2_%D0%BC%D0%B8%D1%80%D0%B5#cite_note-2
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B4-%D0%9A%D1%83%D0%BB%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
https://en.wikipedia.org/wiki/Robert-Bourassa_generating_station
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0-%D0%93%D1%80%D0%B0%D0%BD%D0%B4_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D0%BF%D0%B0%D0%B4_%D0%A7%D0%B5%D1%80%D1%87%D0%B8%D0%BB%D0%BB%D1%8F_(%D0%93%D0%AD%D0%A1)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D1%87%D0%B8%D0%BB%D0%BB%D1%8C_(%D1%80%D0%B5%D0%BA%D0%B0,_%D0%90%D1%82%D0%BB%D0%B0%D0%BD%D1%82%D0%B8%D0%BA%D0%B0)
http://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B4%D0%B7%D0%B5%D1%80%D0%B6%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
http://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%85%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D1%87%D1%83%D1%86%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
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ʚʦʜʦʩʭʦʚʠʱ ʜʦʩʪʘʪʥʴʦ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ 

ʪʝʭʥʦʛʝʥʥʽ. ʅʘʤʠ ʨʦʟʛʣʷʥʫʪʦ ʯʘʩʪʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ (ʥʝʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱ), ʦʜʥʘʢ, ʢʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʽ ʚʪʨʘʪʠ ʫʢʨʘʾʥʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʥʝʩʝ ʚʽʜ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʣʽʚʦʙʝʨʝʞʥʦʶ ʪʘ 

ʧʨʘʚʦʙʝʨʝʞʥʦʶ ʋʢʨʘʾʥʦʶ. ʅʘʷʚʥʽʩʪʴ ʚʦʜʦʩʭʦʚʠʱ ʽʟ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʤʽʣʢʦʚʦʜʜʷ ʥʝ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʨʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ  ̔ʪʦʤʫ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʫʤʽʩʥʠʭ 

ʧʨʦʝʢʪʽʚ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʫʙôʻʢʪʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʙʝʨʝʛʘʭ ʚʦʜʦʩʭʦʚʠʱ 

ʚʢʨʘʡ ʦʙʤʝʞʝʥʦ.  

ɽʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ (ʚʪʨʘʪʠ) ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʚʘʨʪʽʩʪʴ ʟʘʭʦʜʽʚ ʧʦ ʧʨʠʚʝʜʝʥʥʶ 

ʩʪʘʥʫ ʚʦʜʥʠʭ ʤʘʩ ʫ ʚʦʜʦʩʭʦʚʠʱʽ ʜʦ ʩʪʘʥʫ ʨʽʯʥʦʾ ʥʝʟʘʙʨʫʜʥʝʥʦʾ ʤʘʩʠ [1]. ʅʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʦʮʽʥʢʠ  ̒ʪʝʭʥʦʛʝʥʥʽ ʨʠʟʠʢʠ, ʚ ʷʢʠʭ ʧʨʠʩʫʪʥʷ ʷʢ ʩʪʘʪʠʯʥʘ (ʨʝʛʫʣʷʨʥʠʡ 

ʨʝʤʦʥʪ ʛʨʝʙʝʣʴ, ʟʘʭʦʜʠ ʧʦ ʧʽʜʪʨʠʤʢʠ ʩʪʘʥʫ ʚʦʜʦʩʭʦʚʠʱ), ʪʘʢ  ̔ ʩʪʦʭʘʩʪʠʯʥʘ 

ʢʦʤʧʦʥʝʥʪʠ. ʆʩʪʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʰʪʫʯʥʦʛʦ ʮʫʥʘʤʽ ʚʥʘʩʣʽʜʦʢ 

ʯʘʩʪʢʦʚʦʛʦ ʘʙʦ ʧʦʚʥʦʛʦ ʟʥʠʱʝʥʥʷ ʛʨʝʙʣʽ [2]. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʇʠʛʫ ɸ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ / ɸ. ʇʠʛʫ. ï ʄ. : ʇʨʦʛʨʝʩʩ, 1985. 

ï 511 ʩ. ï (The Economics of Welfare) 

2. ʉʢʨʠʧʥʠʢ ɸ.ɺ., ɻʦʣʷʯʫʢ ʆ.ʉ. ʈʘʮʽʦʥʘʣʽʟʘʮʽʷ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʢʘʩʢʘʜ 

ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ//ʇʨʦʙʣʝʤʠ ʝʢʦʥʦʤʽʢʠ. ˉ4.-2014.-ʉ.153-160.  

3. Risk Assessment of Use of the Dnieper Cascade Hydropower Plants/[ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: http://ceur-ws.org/Vol-1356/paper_105.pdf 

4. As Energy Prices Fall, Why Are U.S. Electricity Prices Rising?/ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.forbes.com/ 
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˫̘̑̔̋ ˴ Ȣȟ ˞ ̋̑̉̐̎̉̋ ̱ Ȣ 
 

ɺ ʦʩʪʘʥʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʽ ʨʦʢʠ ʟʨʦʩʪʘʻ ʨʦʣʴ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʝʢʦʥʦʤʽʮʽ 

ʋʢʨʘʾʥʠ. ɺ ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ ʩʪʚʦʨʶʻʪʴʩʷ ʙʣʠʟʴʢʦ 12% ʚʘʣʦʚʦʾ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ, ʘ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʯʘ ʧʨʦʜʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ 30% ʚʩʴʦʛʦ ʝʢʩʧʦʨʪʫ ʜʝʨʞʘʚʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʦʨʛʦʚʝʣʴʥʠʡ ʙʘʣʘʥʩ ʚ ʢʨʘʾʥʽ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮ ̔ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʠ ʤʦʞʣʠʚʠʤʠ ʟʘʚʜʷʢʠ ʜʽʶʯʦʤʫ ʪʨʠʚʘʣʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʧʦʨʷʜʢʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʙʘʟʫʚʘʚʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʥʘ ʬʽʢʩʦʚʘʥʦʤʫ ʧʦʜʘʪʢʫ ʟʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʦʨʷʜʢʫ ʩʧʣʘʪʠ ʇɼɺ. ʆʜʥʘʢ, ʬʽʢʩʦʚʘʥʠʡ ʧʦʜʘʪʦʢ ʚʩʪʘʥʦʚʣʝʥʠʡ ʱʝ ʚ 

ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʧʨʠʚʥʦʩʠʚ ʜʦ ʙʶʜʞʝʪʫ ʥʘʜʭʦʜʞʝʥʥʷ 130-150 ʤʣʥ. ʛʨʥ (5-6 ʛʨʥ/ʛʘ), 

ʪʦʙʪʦ ʡʦʛʦ ʬʽʩʢʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʦʜʘʪʢʘʤʠ ʙʫʣʘ ʥʘʜʟʚʠʯʘʡʥʦ 

ʥʠʟʴʢʘ. ʅʘʧʨʠʢʣʘʜ, ʚ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʬʽʢʩʦʚʘʥʦʛʦ ʧʦʜʘʪʢʫ ʧʨʠʚʦʜʠʪʴʩʷ ʧʣʘʪʘ ʟʘ 

ʟʝʤʣʶ, ʱʦ ʩʪʷʛʫʻʪʴʩʷ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʥʝ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʷʢʦʛʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʩʦʪʥʽ ʨʘʟ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʬʽʢʩʦʚʘʥʦʛʦ ʧʦʜʘʪʢʫ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 1 ʛʘ ʨʽʣʣʽ 

http://www.forbes.com/
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ʟʨʦʩʣʘ ʚ ʨʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʷʜʫ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʱʦʨʽʯʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʧʨʠʙʫʪʢʫ ʚ ʨʦʟʤʽʨʽ 500-700 ʜʦʣʘʨʽʚ, ʧʨʘʢʪʠʯʥʦ, ʥʽʯʦʛʦ ʥʝ ʩʧʣʘʯʫʶʯʠ ʜʦ ʙʶʜʞʝʪʫ [3].  

ʆʜʥʘʢ, ʬʽʩʢʘʣʴʥʘ ʩʪʦʨʦʥʘ ʧʠʪʘʥʥʷ ʥʝ ʻʜʠʥʘ, ʷʢʘ ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʴ ʧʨʠ ʟʤʽʥʽ 

ʧʦʨʷʜʢʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ  ̒ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʝ ʱʽʣʴʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʠʪʘʥʥʷʤ ʬʽʥʘʥʩʦʚʦʾ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ.  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʟʤʽʥ ʘʛʨʘʨʥʦʛʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ 

ʚʠʨʽʰʫʚʘʪʠʩʴ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʾ ʩʫʩʧʽʣʴʥʦʾ ʢʦʨʠʩʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʩʫʩʧʽʣʴʥʠʡ ʝʬʝʢʪ ʟʤʽʥ ʘʛʨʘʨʥʦʛʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʜʘʪʢʦʚʠʭ ʟʤʽʥ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ  

ɿ 1 ʩʽʯʥʷ 2017 ʨʦʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʢʘʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʇɼɺ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʮʝ ʻʜʠʥʠʡ ʚʠʜ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚ ʋʢʨʘʾʥʽ. 

ɿʤʝʥʰʝʥʥʷ ʧʽʣʴʛ ʧʦʩʪʘʚʠʪʴ ʫʢʨʘʾʥʩʴʢʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʫ ʥʝʚʠʛʽʜʥʝ ʩʪʘʥʦʚʠʱʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʽʥʰʠʭ ʢʨʘʾʥ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧʠ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʘ ʦʙʩʷʛʠ ʩʫʙʩʠʜʽʶʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʫ ʉʐɸ ʪʘ ʢʨʘʾʥʘʭ ɭʉ.  

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʉʐɸ ʩʢʣʘʜʘʻʪʴʩʷ ʘʙʦ ʟ ʤʘʣʠʭ ʬʝʨʤ (ʨʦʟʤʽʨʦʤ 30-40 ʛʘ), 

ʘʙʦ ʟ ʜʫʞʝ ʚʝʣʠʢʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʆʩʥʦʚʥʠʤʠ ʧʦʜʘʪʢʘʤʠ ʜʣʷ ʤʘʣʠʭ 

ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʻ: ʬʝʜʝʨʘʣʴʥʠʡ ʧʦʜʘʪʦʢ ʟ ʜʦʭʦʜʽʚ, ʩʦʮʽʘʣʴʥʝ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ 

ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʙʝʟʨʦʙʽʪʪʷ, ʧʦʜʘʪʦʢ ʟ ʚʣʘʩʥʦʩʪʽ  ̔ʧʦʜʘʪʦʢ ʟ ʜʦʭʦʜʽʚ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ 

ʪʘ ʥʘ ʨʽʚʥʽ ʰʪʘʪʫ ʪʘ ʬʝʜʝʨʘʣʴʥʽ ʧʦʜʘʪʢʠ ʟ ʥʝʨʫʭʦʤʦʩʪʽ.  

ɼʣʷ ʤʘʣʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʦʩʥʦʚʥʠʤ  ̒ʬʝʜʝʨʘʣʴʥʠʡ ʧʦʜʘʪʦʢ ʟ ʜʦʭʦʜʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʬʝʨʤʝʨʽʚ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 15% ʩʪʘʚʢʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʫ. 

ʊʘʢʦʞ ʫ ʉʐɸ ʽʩʥʫʶʪʴ ʩʫʪʪʻʚʽ ʧʽʣʴʛʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʦʞʣʠʚʠʤʠ ʟʙʠʪʢʘʤʠ ʘʙʦ 

ʽʥʚʝʩʪʫʚʘʥʥʷʤʠ ʚ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. ɼʣʷ ʚʝʣʠʢʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʩʪʘʚʢʘ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʜʦʭʦʜʽʚ ʚʘʨʽʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʰʪʘʪʫ ʚ ʷʢʦʤʫ ʢʦʤʧʘʥʽʷ ʚʝʜʝ ʩʚʦʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ. ʄʽʥʽʤʘʣʴʥʘ ʩʪʘʚʢʘ ʫ ʰʪʘʪʽ ʇʽʚʥʽʯʥʘ ɼʘʢʦʪʘ 4,53%, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʫ ʰʪʘʪʽ ɸʡʦʚʘ 12 %. ʉʪʘʚʢʘ ʧʦʜʘʪʢʫ ʚ ʬʦʥʜ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 15,3%. ʌʝʜʝʨʘʣʴʥʠʡ ʧʦʜʘʪʦʢ ʫ ʬʦʥʜ ʙʝʟʨʦʙʽʪʪʷ ï 6,2%. 

ʆʙʩʷʛ ʩʫʙʩʠʜʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʉʐɸ ï 12% ʚʽʜ ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʚ 

ʪʦʡ ʯʘʩ, ʷʢ ʚ ʋʢʨʘʾʥʽ ʤʝʥʰʝ 1%. ʊʘʢʦʞ ʫ ʉʐɸ ʜʽʶʪʴ ʧʨʷʤʽ ʜʦʪʘʮʽʾ ʬʝʨʤʘʤ ʪʘ ʦʧʣʘʪʘ 

ʩʪʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪʠ ʚʨʦʞʘʶ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʦʧʦʤʦʛʠ ï 20 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ [2]. 

ɺ ɭʉ ʬʝʨʤʝʨʠ ʧʣʘʪʷʪʴ ʪʽ ʞ ʩʘʤʽ ʧʦʜʘʪʢʠ, ʱʦ ʡ ʽʥʰʽ ʧʣʘʪʥʠʢʠ ʧʦʜʘʪʢʽʚ. 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʩʝʨʝʜ ʥʠʭ ʻ: ʧʦʜʘʪʦʢ ʟ ʧʨʠʙʫʪʢʫ ʛʨʦʤʘʜʷʥ, ʧʦʜʘʪʦʢ ʟ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʜʦʭʦʜʽʚ, ʧʦʜʘʪʦʢ ʟ ʚʣʘʩʥʦʩʪʽ, ʇɼɺ, ʚʥʝʩʢʠ ʫ ʬʦʥʜ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. ʉʪʨʫʢʪʫʨʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʫ ʢʨʘʾʥʘʭ ɭʉ 

ʅʘʟʚʘ 

ʢʨʘʾʥʠ 

ʇʦʜʘʪʦʢ ʟ 

ʧʨʠʙʫʪʢʫ 

ʛʨʦʤʘʜʷʥ, % 

ʇʦʜʘʪʦʢ ʟ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʜʦʭʦʜʽʚ,% 

ʇʦʜʘʪʦʢ ʟ 

ʚʣʘʩʥʦʩʪʽ, 

% 

ʇɼɺ, 

% 

ʉʦʮʽʘʣʴʥʝ 

ʩʪʨʘʭʫʚʘʥʥʷ, 

% 

ɯʥʰʽ 

ʧʦʜʘʪʢʠ,% 

ʌʨʘʥʮʽʷ 14,0 3,7 5,3 43,4 43,4 2,8 

ʅʽʤʝʯʯʠʥʘ 26,5 2,9 2,6 39,1 39,1 0 

ɺʝʣʠʢʘ 

ɹʨʠʪʘʥʽʷ 
27,9 8,0 10,8 18,0 18,0 0,2 

ɭʉ 36,5 6,4 4,3 29,2 29,2 1,9 

 

ʇʨʠ ʦʧʦʜʘʪʢʫʚʘʥʥʽ ʧʨʠʙʫʪʢʽʚ ʬʝʨʤʝʨʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʘ ʰʢʘʣʘ 

ʧʦʜʘʪʢʦʚʠʭ ʩʪʘʚʦʢ (ʌʨʘʥʮʽʷ 6,83-48,09%, ʅʽʤʝʯʯʠʥʘ 15-42%, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ 10-40%), 

ʪʘʢʘ ʞ, ʷʢ  ̔ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʧʽʣʴʛʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ 

ʧʦʜʘʪʢʦʚʦʾ ʙʘʟʠ, ʩʧʨʦʱʝʥʥʷ ʚʝʜʝʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʦʙʣʽʢʫ ʪʦʱʦ. 
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ʊʘʢʦʞ ʧʨʦʚʽʜʥʽ ʢʨʘʾʥʠ ɭʉ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʚʽʜʤʽʥʥʽ ʩʪʘʚʢʠ ʇɼɺ 

ʚʽʜ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2. ʉʪʘʚʢʠ ʧʦʜʘʪʢʫ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ ʫ ʢʨʘʾʥʘʭ ɭʉ 

ʅʘʟʚʘ ʢʨʘʾʥʠ 
ʉʪʘʥʜʘʨʪʥʘ 

ʩʪʘʚʢʘ, % 
ɿʥʠʞʝʥʘ ʩʪʘʚʢʘ, % 

ʉʪʘʚʢʘ ʜʣʷ ʘʛʨʘʨʥʦʾ 

ʛʘʣʫʟʽ,% 

ʌʨʘʥʮʽʷ 19,6 2,1/5,5 4/3,05 

ʅʽʤʝʯʯʠʥʘ 16 7 9 

ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ 17,5 5 5 

 

ʆʙʩʷʛ ʩʫʙʩʠʜʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ɭʉ ʩʢʣʘʜʘʻ 21%. ʋ ɭʉ ʱʦʨʦʢʫ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 57 ʤʣʨʜ. ʻʚʨʦ ʥʘ ʩʫʙʩʠʜʽʾ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʘʤ ʫ ʨʘʤʢʘʭ ʉʧʽʣʴʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʦʣʽʪʠʢʠ. ɺ ʮʽʣʦʤʫ ʥʘ ʢʦʞʥʽ 5 ʻʚʨʦ, ʱʦ ʟʘʨʦʙʠʣʘ ʛʘʣʫʟʴ, ʜʝʨʞʘʚʘ 

ʜʦʧʣʘʯʫʻ 1 ʻʚʨʦ. ʇʽʜʪʨʠʤʢʘ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ ʚ ʢʨʘʾʥʘʭ ɭʉ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 450 

ʻʚʨʦ/ʛʘ, ʪʦʜʽ ʷʢ ʚ ʋʢʨʘʾʥʽ ï ʤʘʡʞʝ ʫ 18 ʨʘʟʽʚ ʤʝʥʰʝ (ʙʣʠʟʴʢʦ 800 ʛʨʥ ʥʘ 1 ʛʘ ʨʽʣʣʽ) [1]. 

ɺʠʩʥʦʚʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʩʠʪʫʘʮʽʶ, ʱʦ ʩʢʣʘʣʘʩʴ ʥʘ ʬʽʥʘʥʩʦʚʦʤʫ ʨʠʥʢʫ, 

ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʪʘ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʢʘʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜʫ 

ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʚ ʋʢʨʘʾʥʽ  ̒ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʨʠʡʥʷʪʥʠʤ ʪʘ ʧʨʠʟʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ, 

ʚʪʨʘʪʠ ʦʙʽʛʦʚʠʭ ʢʦʰʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʣʫʯʝʥʥʷ ʢʨʝʜʠʪʥʠʭ ʢʦʰʪʽʚ ʜʣʷ 

ʧʦʢʨʠʪʪʷ ʧʦʥʝʩʝʥʠʭ ʚʪʨʘʪ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ. ʗʢ ʚʘʨʽʘʥʪ ʟʤʽʥʠ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ, ʟʘʧʨʦʚʘʜʠʪʠ ʧʦʤʽʨʢʦʚʘʥʝ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʩʫʪʥʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ 

ʟʙʝʨʝʞʝʥʥʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ. 
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ʪʘ ʤʦʜʝʣʝʡ, ʷʢʽ ʟʥʘʡʰʣʠ ʩʚʦʶ ʨʝʘʣʽʟʘʮʽʶ ʚ ʧʘʢʝʪʘʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʥʘ 

ʢʦʤʧôʶʪʝʨʘʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʟ ʥʠʭ  ̒ Microsoft Excel, Mathematica, Statistica, 

SPSS, MathCad, MathLab, ʪʦʱʦ.  

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʽ ʪʠʧʠ ʟʘʜʘʯ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ: 

1. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ: ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ, ʛʨʘʬʽʢʽʚ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʦʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʟʷʪʽ ʟ ʙʘʟ ʜʘʥʠʭ ( ʥʘʧʨʠʢʣʘʜ, 

ʧʣʦʱʽ ʧʦʩʽʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣɹʪʫʨ, ʧʦʛʦʣʽʚôʷ ʭʫʜʦʙʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ, 

ʪʦʱʦ), ʘʙʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ( ʫʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʫʜʦʙʠ, 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ, ʪʦʱʦ); 

2. ɺʠʙʽʨ ʧʝʨʝʜʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʦʩʪʘʥʥʽʡ ʧʝʨʽʦʜ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʥʷ ( ʚʠʩʦʢʠʡ ʧʨʠʙʫʪʦʢ, 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ), ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ  ̔ʧʝʨʝʥʝʩʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʷʢ ʥʦʨʤʘʪʠʚ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

3. ʉʪʘʪʠʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʦʜʥʽʻʾ ʚʠʙʨʘʥʦ ʾ ʦʟʥʘʢʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʚʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ( ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʛʨʫʧʫʚʘʥʴ), ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʽʜʙʽʨ ʦʜʥʦʨʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʘʙʦ ʨʝʛʽʦʥʫ ( ʥʘʧʨʠʢʣʘʜ , 

ʛʦʩʧʦʜʘʨʩʪʚ ʧʝʚʥʦʛʦ ʨʘʡʦʥʫ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʝʚʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ), 

ʚʠʙʽʨ ʦʟʥʘʢʠ, ʟʛʽʜʥʦ ʷʢʦʾ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʴ ʛʨʫʧʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚ);  

4. ʉʪʘʪʠʩʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʟ ʜʦʧʦʤʦʛʦʶ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʽʜʙʽʨ ʦʜʥʦʨʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʝʚʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʚʠʙʽʨ ʬʘʢʪʦʨʥʠʭ  ̔ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ 

ʦʟʥʘʢ, ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠ, ʧʦʙʫʜʦʚʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ, 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ EXCEL, SPSS, ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ; 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ  ̔ ʤʦʜʝʣʝʡ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʝʘʣʽʟʘʮʽʷ ʚ ʩʝʨʝʜʦʚʠʱʽ EXCEL, SPSS, 

ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʫʻ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ: 

- ʚʠʟʥʘʯʠʪʠ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʮʝ ʤʦʞʝ ʙʫʪʠ ʦʢʨʝʤʝ ʛʦʩʧʦʜʘʨʩʪʚʦ (ʣʶʙʦʾ ʬʦʨʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ), ʧʝʚʥʠʡ ʨʝʛʽʦʥ (ʨʘʡʦʥ, ʦʙʣʘʩʪʴ, ʟʦʥʘ), ʩʫʢʫʧʥʽʩʪʴ 

ʦʜʥʦʪʠʧʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʩʬʦʨʤʦʚʘʥʠʭ ʟʘ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤ: ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʘʙʦ ʜʝʨʞʘʚʥʽ, ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʝʚʥʦʛʦ ʚʠʜʫ 

ʧʨʦʜʫʢʮʽʾ), ʪʦʱʦ; 

- ʢʽʥʮʝʚʫ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʠʪʠ, ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʘ ʤʦʜʝʣʴ, ʪʦʙʪʦ 

ʚʠʟʥʘʯʠʪʠ ʮʽʣʽ ʡ ʟʘʚʜʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʠʧ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʙʫʜʫʪʴ 

ʜʦʩʣʽʜʞʫʚʘʪʠʩʴ ʪʘ ʪʠʧ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ; 

- ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʽ  ̔ ʩʧʦʩʦʙʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʦʜʘʥʥʷ ʾʾ ʦʢʨʝʤʠʭ 

ʙʣʦʢʽʚ; 

- ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ, ʦʙʣʘʩʪʽ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ, ʥʘʷʚʥʽʩʪʴ ʧʨʠʭʦʚʘʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʟʤʽʥʥʠʤʠ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʙʽʨ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʦʟʥʘʢ; 

- ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʟʛʽʜʥʦ ʷʢʠʭ ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘ ʷʢʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ; 

- ʩʬʦʨʤʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʩʫʢʫʧʥʽʩʪʴ ( ʚʽʜʙʽʨ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ); 

- - ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʮʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ( ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʨʘʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ, ʧʝʨʝʚʽʨʢʫ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʝʥʥʷ); 

- ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘ ʷʢʫ ʙʫʜʝ ʧʦʰʠʨʶʚʘʪʠʩʴ ʨʝʟʫʣʴʪʘʪʠ. 
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ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʷʪʠ ʚʠʭʽʜʥʠʤ 

ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʧʝʚʥʠʤ ʚʠʤʦʛʘʤ:ʜʦʩʪʦʚʽʨʥʦʩʪʽ, 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ,ʦʜʥʦʨʽʜʥʦʩʪʽ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʬʦʨʤʠ ʧʨʦʷʚʫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ: - 

ʚʠʜʽʣʷʶʪʴʩʷ ʯʽʪʢʦ ʨʦʟʤʝʞʦʚʘʥʽ ʢʣʘʩʠ ( ʪʠʧʠ ) ʝʣʝʤʝʥʪʽʚ; - ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʥʝ ʤʦʞʥʘ 

ʦʜʥʦʟʥʘʯʥʦ ʚʽʜʥʝʩʪʠ ʜʦ ʷʢʦʛʦʩʴ ʢʣʘʩʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʤʝʞ ʤʽʞ ʪʠʧʘʤʠ 

(ʨʦʟʤʠʪʽ ʢʣʘʩʠ); ʚʠʜʽʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʘʥʦʤʘʣʴʥʽ ʦʙôʻʢʪʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʽʥʰʠʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʝʥʥʷ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʩʥʦʚʥʠʭ ʯʠʩʝʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʠ ñʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ò 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel, ʘʙʦ SPSS.ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʩʣʽʜʫʶʯʠʡ 

ʧʽʜʭʽʜ: ʪʘʢ ʟʚʘʥʝ ʧʨʘʚʠʣʦ ʪʨʴʦʭ ʩʠʛʤ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʧʦʚʠʥʥʽ 

ʚʭʦʜʠʪʠ ʚ ʥ̔ʪʝʨʚʘʣ : - 3 S + ʍʩʝʨ <= Xi  <= 3 S + ʍʩʝʨ, ʜʝ Xi  ï ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ, ʍʩʝʨ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʧʦ ʩʫʢʫʧʥʦʩʪʽ, S ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ. 

ʗʢʱʦ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʧʦ ʷʢʦʤʫʩʴ ʦʙôʻʢʪʫ ʥʝ ʚʭʦʜʷʪʴ ʚ ʮʝʡ ʽʥʪʝʨʚʘʣ, ʪʦ ʮʝʡ 

ʦʙôʻʢʪ ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ ʚʠʙʨʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ.  

ɼʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ ʥʘʡʢʨʘʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʩʦʙʽ SPSS. 
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ʈʦʟʛʣʷʜʘʶʯʠ ʘʩʧʝʢʪʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʘʞʣʠʚʠʤ ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦʛʦ ʪʘ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ (ʦʙʩʷʛʫ 

ʽʥʬʦʨʤʘʮʽʾ). ɿʥʘʯʠʤʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʞʝ ʥʝ 

ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ɼʦʩʪʘʪʥʽʤ ʜʦʢʘʟʦʤ  ̒ ʪʝ, ʱʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ 

ʧʦʚʥʦʪʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʡʤʘʣʦʩʷ ʷʢ ʦʙʦʚ'ʷʟʢʦʚʝ ʧʨʠ ʘʥʘʣʽʟʽ ʚʩʽʭ ʦʩʥʦʚʥʠʭ 

ʤʽʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʨʠʥʢʫ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʥʘʜʪʦ ʩʢʣʘʜʥʘ 

ʧʨʦʙʣʝʤʘ, ʟʫʤʦʚʣʝʥʘ, ʧʦ-ʧʝʨʰʝ, ʧʝʨʝʚʘʞʥʦ ʩʢʣʘʜʥʽʩʪʶ ʜʦʩʪʫʧʫ, ʦʩʦʙʣʠʚʦ ʚ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʧʠʪʘʥʥʷʤ ʱʦʜʦ ʾʾ ʷʢʦʩʪʽ, ʘ ʧʦ-ʜʨʫʛʝ, ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʪʨʘʪʘʤʠ. 
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ʅʝʩʪʘʯʫ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʚʦʤʘ ʧʨʠʯʠʥʘʤʠ: ʥʝʟʥʘʥʥʷ ʪʘ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʇʨʦ ʥʝʟʥʘʥʥʷ ʡʜʝʪʴʩʷ, ʷʢʱʦ ʧʨʠ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪʘʭ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙʠ 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʪʦʡ ʭʪʦ ʤʘʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʥʝʶ ʥʝ ʚʦʣʦʜʽʻ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʯʥʽʰʝ ʱʦʜʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʧʦʜʦʣʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʩʬʝʨʽ, ʧʽʜʢʨʝʩʣʝʥʦ ʚ 

ʨʦʙʦʪʘʭ ʂ. ɽʨʨʦʫ ʪʘ ɼ. ʉʪʽʛʣʽʮʘ, ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʝʢʦʥʦʤʽʩʪʽʚ, ʣʘʫʨʝʘʪʽʚ ʅʦʙʝʣʝʚʩʢʦʾ 

ʧʨʝʤʽʾ ʟ ʝʢʦʥʦʤʽʢʠ.  

ʇʨʦ ʥʘʜʣʠʰʦʢ  ̔ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʦ ʥʘʩʣʽʜʢʠ ʥʝʜʦʩʪʘʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʟʤʫʰʫʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʧʨʘʮʶʶʯʠ ʟ ʩʫʙôʻʢʪʠʚʥʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ, ʜʦʜʘʶʯʠ ʜʦ 

ʮʠʭ ʫʤʦʚ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ ʟ ʥʝʧʨʦʛʥʦʟʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚ 

ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʡʜʝʪʴʩʷ ʚ ʨʦʙʦʪʘʭ ʥʽʤʝʮʴʢʠʭ ʫʯʝʥʠʭ. ɺʦʥʠ ʪʘʢʦʞ ʟʘʟʥʘʯʘʶʪʴ 

ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʢʦʣʠ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, 

ʤʦʞʣʠʚʦ, ʧʝʨʝʚʠʱʫʶʪʴ ʦʯʽʢʫʚʘʥʫ ʚʠʛʦʜʫ.  

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ï ʮʝ, ʧʝʨʝʜʫʩʽʤ, ʪʦʚʘʨ, ʷʢʠʡ ʤʘʻ ʚʘʨʪʽʩʪʴ. ʊʘʢ, 

ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʧʦʰʫʢ, ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ, ʷʢʽ ʧʦʚʠʥʥʽ ʦʮʽʥʶʚʘʪʠʩʷ ʫ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ. ʉʢʣʘʜʥʦʩʪʽ ʧʦʰʫʢʫ 

ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʦʙʨʦʙʢʘ ʧʦʷʩʥʶʶʪʴʩʷ ʥʘʨʦʩʪʘʶʯʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʧʦʪʦʢʦʤ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʟʨʦʩʣʘ ʡ ʰʫʤʦʚʘ ʢʦʤʧʦʥʝʥʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ (ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʧʦʪʽʢ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʧʠʪʘʥʴ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʥʘ ʧʦʰʫʢ 

ʢʦʨʠʩʥʦʾ (ʧʝʨʪʠʥʝʥʪʥʦʾ) ʽʥʬʦʨʤʘʮʽʾ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ. ʊʦʤʫ 

ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʾʾ ʧʦʰʫʢʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʥʘʙʫʚʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʦʩʪʘʚʣʝʥʘ ʦʧʪʠʤʽʟʘʮʽʡʥʘ ʟʘʜʘʯʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʜʝ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʛʫʣʶʶʯʠʭ ʨʽʰʝʥʴ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʻʯʘʩʥʦ ʪʘ ʙʝʟ ʥʘʜʤʽʨʥʠʭ ʚʠʪʨʘʪ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʘʮʴ ʙʘʛʘʪʴʦʭ ʫʯʝʥʠʭ ʪʘ ʜʦʜʘʚʰʠ ʩʚʦʶ ʧʦʟʠʮʽʶ ʧʨʦʧʦʥʫʻʤʦ 

ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚ ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. ʅʠʥ̔ ʘʢʪʫʘʣʴʥʠʤ  ̒

ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʊʘʢ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʪʘʢʽ 

ʧʨʠʥʮʠʧʠ: 1) ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʤʘʻ ʮʽʥʫ; 2) ʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ 

ʽʥʬʦʨʤʘʮʽʾ ʣʽʥʽʡʥʦ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʾʾ ʦʙʩʷʛʫ; 3) ʚʠʪʨʘʪʠ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʚʭʦʜʷʪʴ 

ʜʦ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ; 4) ʽʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪʠ 

ʽʥʚʝʩʪʫʚʘʥʴ  ̒ʦʙʝʨʥʝʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʦʙʩʷʛʫ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʨʠʟʠʢʫ ʧʦʩʪʽʡʥʦ ʩʫʧʨʦʚʦʜʞʫʻ ʙʫʜʴ-ʷʢʫ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ. ɿʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʨʠʟʠʢʫ ʚʽʜ ʦʙʩʷʛʫ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ  ̒

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ, ʱʦ ʡ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʽʰʦʛʦ ʨʦʟʛʣʷʜʫ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ʇʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʚʘʨʪʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʜʦ ʟʘʛʘʣʴʥʠʭ 

ʚʠʪʨʘʪ, ʪʦʤʫ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʘʨʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʾʾ ʦʙʩʷʛʫ.  

ɻʨʘʥʠʯʥʘ ʚʘʨʪʽʩʪʴ ʟʜʦʙʫʪʪʷ ʦʜʠʥʠʮʽ ʽʥʬʦʨʤʘʮʽʾ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʾʾ ʦʙʩʷʛʽʚ, 

ʪʦʤʫ ʚʘʨʪʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʝʢʪʫ. ɿʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ 

ʨʠʟʠʢʫ. ʊʦʤʫ ʪʝʦʨʝʪʠʯʥʦ ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʷʢʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʧʠʥʠʪʠ ʾʾ ʧʦʰʫʢ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʚʽʜ ʦʙʩʷʛʫ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʥ̔ʬʦʨʤʘʮʽʾ, ʱʦ 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʚʪʨʘʪʠ ʽʥʚʝʩʪʠʮʽʡ, ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʬʦʨʤʫʣʠ 

(1), (2) ʪʘ (3)): 
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ʜʝ -0X  ʦʙʩʷʛ ʽʥʚʝʩʪʫʚʘʥʥʷ; ʫ ï ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ (Kɺ); I(y) ï ʚʘʨʪʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ; a  ï 

ʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ Kɺ ʽʥʬʦʨʤʘʮʽʾ; -0p ʧʦʯʘʪʢʦʚʘ ʡʤʦʚʽʨʥʽʩʪʴ, -1p ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪʠ 

ʽʥʚʝʩʪʠʮʽʡ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʦʰʫʢʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʽʣʴʰʫʻ ʧʦʯʘʪʢʦʚʫ 

ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ. ɼʣʷ ʢʦʞʥʦʛʦ iʥʥʦʚʘʮiʡʥoʛo ʧʨʦʝʢʪʫ ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʦʙʩʷʛ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʮʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʄʆɼɽʃʖɺɸʅʅʗ ʃʆɻɯʉʊʀʏʅʀʍ ʇʈʆʎɽʉɯɺ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

˥̝̔̌̄́ ̊ Ȣȟ ˞ ̠̘̓̏̌̑̔̋ ̨ Ȣ 
 

ʋ ʧʦʙʫʜʦʚʽ ʣʦʛʽʩʪʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ  ̒ ʾʭ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʶʯʦʚʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʜʞʝ ʝʬʝʢʪʠʚʥʝ 

ʩʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ  ̒ ʟʘʧʦʨʫʢʦʶ ʟʙʝʨʝʞʝʥʥʷ ʪʨʠʚʘʣʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʥʘ 

ʨʠʥʢʫ. 

ɺʘʞʣʠʚʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤ ʣʦʛʽʩʪʠʢʠ ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʾ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʡ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

 ̔ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʢʽʣʴʢʽʩʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʣʦʛʽʩʪʠʢʠ. 

ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʡ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʧʨʘʢʪʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʤʦʜʝʣʣʶ ʚʘʨʪʦ ʨʦʟʫʤʽʪʠ ʙʫʜʴ-ʷʢʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʟʘʤʽʩʪʴ ʥʝʾ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʾʾ ʧʦʚʦʜʞʝʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʣʠʚʘ ʦʧʪʠʤʽʟʘʮʽʷ ʫ ʤʦʜʝʣʽ,  ̒ʯʘʩ  ̔ʚʠʪʨʘʪʠ 

ʢʦʰʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ  ̔ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ.  

ʃʦʛʽʩʪʠʢʘ, ʧʨʦʥʠʢʘʶʯʠ ʚ ʫʩʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʭʦʧʣʶʻ ʧʨʦʮʝʩ 

ʧʣʘʥʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ, ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ  ̔ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʥʠʤʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ ʚʽʜ ʤʽʩʮʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʤʽʩʮʷ ʩʧʦʞʠʚʘʥʥʷ. 

ʆʜʥʠʤ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʣʘʥʦʢ ʩʠʩʪʝʤʠ ʣʦʛʽʩʪʠʢʠ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʠʨʦʙʥʠʯʫ 

ʣʦʛʽʩʪʠʢʫ. ɸʜʞʝ ʟʘʚʜʷʢʠ ʚʠʨʦʙʥʠʮʪʚʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʢʫʧʽʚʣʷ ʩʠʨʦʚʠʥʠ  ̔ʤʘʪʝʨʽʘʣʽʚ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ  ̔ʨʦʟʧʦʜʽʣ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʉʫʪʥʽʩʪʶ ʣʦʛʽʩʪʠʢʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ  ̒ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. ɻʦʣʦʚʥʠʤ ʦʙ'ʻʢʪʦʤ ʫʚʘʛʠ ʧʨʠ ʮʴʦʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ʚʠʨʦʙʥʠʯʽʡ ʣʦʛʽʩʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ: 

- ʤʦʜʝʣʽ  ̔ʤʝʪʦʜʠ çʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡè;  

- ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; ʢʦʥʮʝʧʮʽʾ ʣʦʛʽʩʪʠʯʥʦʾ ʪʝʦʨʽʾ;  

- ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ  ̔ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ;  

- ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ;  

- ABC-ʘʥʘʣʽʟ (ʧʨʘʚʠʣʦ 80-20);  

- ʤʝʪʦʜʠ ʦʙ'ʻʤʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ (ʆʂʇ)  ̔ ʦʙ'ʻʤʥʦ-ʜʠʥʘʤʽʯʥʦʛʦ (ʆɼʇ) 

ʧʣʘʥʫʚʘʥʥʷ ʭʦʜʫ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʈʠʩ. 1. ʊʠʧʠ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʾʭ ʟʘʚʜʘʥʥʷ* 

*  ʈʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ 

 

ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʩʧʦʩʦʙʽʚ  ̔ʧʨʠʡʦʤʽʚ ʤʠʩʣʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʥʘ ʦʩʥʦʚʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ 

ʝʥʜʦʛʝʥʥʠʭ (ʚʥʫʪʨʽʰʥʽʭ) ʪʘ ʝʢʟʦʛʝʥʥʠʭ (ʟʦʚʥʽʰʥʽʭ) ʜʘʥʠʭ ʦʙËʻʢʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʡʦʛʦ ʨʦʟʚʠʪʦʢ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ  ̒

ʩʪʫʧʽʥʴ ʬʦʨʤʘʣʽʟʘʮʽʾ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʚʠʜʽʣʷʶʪʴ ʽʥʪʫʾʪʠʚʥʽ ʪʘ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɯʥʪʫʾʪʠʚʥʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʤʦʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ 

ʚʧʣʠʚ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʦʙËʻʢʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʎ ̔ ʤʝʪʦʜʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʧʨʦʛʥʦʟʫ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʯʠ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʩʪʽʚ (ʝʢʩʧʝʨʪʽʚ). ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ  ̔ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʦʙ'ʻʢʪʽʚ (ʷʚʠʱ, ʧʨʦʮʝʩʽʚ), ʥʘ ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʩʧʨʘʚʣʷʶʪʴ ʚʧʣʠʚ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ 

ɼʦ ʛʨʫʧʠ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʦʛʥʦʟʥʘ ʝʢʩʪʨʘʧʦʣʷʮʽʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʝʢʩʧʦʥʝʥʪʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʢʦʚʟʥʠʭ ʩʝʨʝʜʥʽʭ, ʘʜʘʧʪʠʚʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ. ɽʢʩʪʨʘʧʦʣʷʮʽʡʥʽ ʤʝʪʦʜʠ  ̒ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ  ̔ ʥʘʡʙʽʣʴʰ 

ʨʦʟʨʦʙʣʝʥʠʭ ʩʝʨʝʜ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɼʦ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʥʦʟʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʨʫʢʪʫʨʥʝ, ʤʝʨʝʞʥʽ, ʤʘʪʨʠʯʥʝ ʪʘ 

ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʉʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʦʧʠʩʫʶʪʴ ʟʚËʷʟʢʠ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ 

(ʤʽʞʛʘʣʫʟʝʚʠʡ ʙʘʣʘʥʩ). 

ʄʝʨʝʞʥʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʛʥʦʟʥʠʭ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʚʽʜʪʚʦʨʶʶʪʴ ʨʦʟʚʠʪʦʢ ʦʙËʻʢʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʯʽʢʫʚʘʥʦʾ ʩʠʪʫʘʮʽʾ ʘʙʦ ʘʥʘʣʦʛʽʯʥʦʛʦ ʷʚʠʱʘ. 

ʃʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚʠʩʫʚʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʟʨʦʙʥʠʢʽʚ, ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʢʦʞʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʦʢʨʝʤʦ ʟôʷʩʦʚʫʚʘʪʠ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ  ̔ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʽʥʥʷ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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˜̤̙̌́̋̏̃ ̨ Ȣȟ ̠ ̝̏̃́̌ ˟ Ȣ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʧʨʦʮʝʩʽ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʚʝʩʪʦʨ ʥʝʤʠʥʫʯʝ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʩʠʪʫʘʮʽʻʶ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʝʨʝʜ ʩʦʙʦʶ ʤʝʪʠ. ɹʽʣʴʰʽʩʪʴ ʽʥʚʝʩʪʦʨʽʚ 

ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʢʦʰʪʽʚ ʚʠʙʠʨʘʶʪʴ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʬʦʨʤʫʶʯʠ ʪʘʢʠʤ 

ʯʠʥʦʤ ʾʭ ʧʝʚʥʫ ʩʫʢʫʧʥʽʩʪʴ. ʎʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʚʠʙʽʨ ʦʙ'ʻʢʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʦʨʪʬʝʣʷ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦʨʪʬʝʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʨʪʬʝʣʶ ʽʥʚʝʩʪʠʮʽʡ ʪʘʢʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʦʩʷʛʪʠ ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʢʦʰʪʽʚ ʚ ʦʢʨʝʤʦ ʚʟʷʪʠʡ ʦʙ'ʻʢʪ. ʋ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʪʬʝʣʷ ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʜʦʩʷʛʘʻʪʴʩʷ 

ʥʦʚʘ ʽʥʚʝʩʪʠʮʽʡʥʘ ʷʢʽʩʪʴ: ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʜʦʭʦʜʫ ʧʨʠ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ 

ʨʠʟʠʢʫ. 

ʆʙʨʘʚʰʠ ʧʦʨʪʬʝʣʴʥʫ ʩʪʨʘʪʝʛʽʶ, ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ ʘʢʪʠʚʠ, ʷʢʽ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʜʦ 

ʧʦʨʪʬʝʣʷ. ʎʝʡ ʢʨʦʢ ʚʠʤʘʛʘʻ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ. ɿʘ ʘʢʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʟʘʚʜʘʥʥʷʤ ʤʝʥʝʜʞʝʨʘ  ̒ ʧʦʰʫʢ ʥʝʜʦʦʮʽʥʝʥʠʭ ʘʢʪʠʚʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʶʪʴ 

ʩʧʨʦʙʫ ʩʬʦʨʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʧʦʨʪʬʝʣʴ, ʷʢʠʡ ʤʘʻ ʘʙʦ ʥʘʡʙʽʣʴʰʫ ʦʯʽʢʫʚʘʥʫ 

ʜʦʭʽʜʥʽʩʪʴ ʟʘ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ, ʘʙʦ ʥʘʡʤʝʥʰʠʡ ʨʠʟʠʢ ʟʘ ʟʘʜʘʥʦʾ ʦʯʽʢʫʚʘʥʦʾ 

ʜʦʭʽʜʥʦʩʪʽ [1]. 

ʆʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʚʚʘʞʘʶʪʴ ʦʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʨʪʬʝʣʷ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ. ʅʘʩʧʨʘʚʜʽ ʮʝ ʥʝ ʟʦʚʩʽʤ ʪʘʢ, ʘʜʞʝ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʧʨʦʮʝʩ  ̒

ʙʝʟʧʝʨʝʨʚʥʠʤ, ʧʦʩʪʽʡʥʦ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʙʯʠʩʣʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦʾ ʜʦʭʽʜʥʦʩʪʽ ʧʦʨʪʬʝʣʷ  ̔ʟʽʩʪʘʚʣʝʥʥʷ ʦʜʝʨʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ 

ʦʙʨʘʥʠʤ ʙʘʟʠʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. ɹʘʟʠʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʮʴʦʤʫ ʨʘʟʽ  ̒ʧʝʚʥʘ ʢʽʣʴʢʽʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʚʝʜʽʥʢʠ ʨʘʥʽʰʝ ʦʙʨʘʥʦʛʦ ʥʘʙʦʨʫ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ. ʅʘ ɿʘʭʦʜʽ ʷʢ 

ʙʘʟʠʩʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʫʜʴ-ʷʢʠʡ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʡ ʬʦʥʜʦʚʠʡ ʽʥʜʝʢʩ ʘʙʦ 
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ʦʜʠʥ ʟ ʦʙʣʽʛʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʱʦ ʦʧʨʠʣʶʜʥʶʶʪʴʩʷ ʧʨʦʚʽʜʥʠʤʠ ʢʦʥʩʘʣʪʠʥʛʦʚʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʥʩʪʠʪʫʮʽʡʥʽ ʽʥʚʝʩʪʦʨʠ (ʩʪʨʘʭʦʚʽ ʢʦʤʧʘʥʽʾ, ʧʝʥʩʽʡʥʽ ʬʦʥʜʠ, 

ʽʥʩʪʠʪʫʪʠ ʩʧʽʣʴʥʦʛʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʦʱʦ) ʨʘʟʦʤ ʽʟ ʬʽʨʤʘʤʠ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʘʥʘʣʽʟʦʤ 

ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ, ʨʦʟʨʦʙʠʣʠ ʩʧʝʮʽʘʣʴʥʽ ʽʥʜʝʢʩʠ, ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ 

ʢʣʽʻʥʪʽʚ [2]. 

ʋʢʨʘʾʥʩʴʢʠʡ ʬʦʥʜʦʚʠʡ ʨʠʥʦʢ  ̒ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʨʠʥʢʦʤ ʪʦʨʛʽʚʣʽ ʬʽʥʘʥʩʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ  ̒ʨʠʥʦʢ ʮʽʥʥʠʭ 

ʧʘʧʝʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 2 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ "ʇʨʦ ʮʽʥʥʽ ʧʘʧʝʨʠ ʪʘ ʬʦʥʜʦʚʠʡ ʨʠʥʦʢ" 

ʬʦʥʜʦʚʠʡ ʨʠʥʦʢ ï ʩʫʢʫʧʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ ʪʘ ʧʨʘʚʦʚʽʜʥʦʩʠʥ ʤʽʞ ʥʠʤʠ 

ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ, ʦʙʽʛʫ ʪʘ ʦʙʣʽʢʫ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ  ̔ʧʦʭʽʜʥʠʭ [3]. 

ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʝʙʫʻ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʷʢ ʬʦʥʜʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʣʫʯʝʥʥʷ ʢʘʧʽʪʘʣʫ. ʈʠʥʦʢ 

ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʘʩʪʠʥʫ ʬʽʥʘʥʩʦʚʦʛʦ ʨʠʥʢʫ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʢʨʝʜʠʪʥʦ-ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʠʪʫʪʽʚ  ̔ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʱʦʜʦ 

ʘʢʫʤʫʣʶʚʘʥʥʷ, ʨʦʟʧʦʜʽʣʫ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʝʘʣʽʟʘʮʽʶ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʽ ʮʽʥʥʽ ʧʘʧʝʨʠ. ʈʦʟʢʨʠʪʪʷ ʩʫʪʥʦʩʪʽ 

ʨʠʥʢʫ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʨʦʣʴ ʪʘ ʤʽʩʮʝ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʠʩʪʝʤʽ. 

ʉʪʘʥ ʢʨʠʟʠ, ʷʢʠʡ ʩʢʣʘʚʩʷ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘ ʬʦʥʜʦʚʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʪʠʤ 

ʥʝ ʤʝʥʰ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ ʧʨʠʙʫʪʢʠ ʟʘʚʜʷʢʠ ʛʨʽ ʥʘ ʙʽʨʞʽ. ʄʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ 

ʪʨʠ ʤʦʜʝʣʽ (ʤʦʜʝʣʴ ʄʘʨʢʦʚʽʮʘ, ʤʦʜʝʣʴ ʐʘʨʧʘ, ʤʦʜʝʣʴ "ʂʚʘʟʽ-ʐʘʨʧʘ") ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʨʪʬʝʣʶ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʠʙʫʪʢʠ ʚʽʜ ʧʦʨʪʬʝʣʷ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ 

ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʚʠʭʦʜʷʯʠ ʟ ʧʦʪʨʽʙʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠʙʫʪʦʢ/ʨʠʟʠʢ. ʋ 

ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʢʦʪʠʨʫʚʘʥʥʷ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ  ̔ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ ʚ ʮʽʣʦʤʫ. 

ʊʘʢ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʘ ʥʝʩʪʘʙʽʣʴʥʠʭ ʨʠʥʢʘʭ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

çʂʚʘʟʽ-ʐʘʨʧʘè. ɼʘʥʘ ʤʦʜʝʣʴ ʚ ʜʝʷʢʠʭ ʩʚʦʾʭ ʨʠʩʘʭ ʩʭʦʞʘ ʟ ʤʦʜʝʣʣ ʁʋ. ʐʘʨʧʘ. ʇʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʠʧʫʱʝʥʥʷ: ʧʦ-

ʧʝʨʰʝ, ʚ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʭʽʜʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʢʪʠʚʫ ʧʨʠʡʤʘʻʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʜʦʭʦʜʥʦʩʪʽ, ʜʘʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘʢʦʞ ʧʨʠʩʫʪʥʻ  ̔ʚ ʤʦʜʝʣʽ ʐʘʨʧʘ; 

ʧʦ-ʜʨʫʛʝ, ʧʽʜ ʦʜʠʥʠʯʥʠʤ ʧʦʨʪʬʝʣʝʤ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʧʦʨʪʬʝʣʴ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʚʟʷʪʠʭ ʫ ʨʽʚʥʽʡ ʧʨʦʧʦʨʮʽʾ, ʪʘʢ ʚ ʤʦʜʝʣʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʐʘʨʧʦʤ ʟʘ ʝʪʘʣʦʥʥʠʡ ʧʦʨʪʬʝʣʴ ʧʨʠʡʤʘʻʪʴʩʷ ʨʠʥʢʦʚʠʡ ʧʦʨʪʬʝʣʴ, 

ʜʠʥʘʤʽʢʫ ʷʢʦʛʦ ʯʘʩʪʦ ʦʧʠʩʫʻ ʬʦʥʜʦʚʠʡ ʽʥʜʝʢʩ [5]; ʧʦ-ʪʨʝʪʻ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʮʽʥʥʦʛʦ ʧʘʧʝʨʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦʭʦʜʥʦʩʪʽ ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ, 

ʜʘʥʘ ʧʨʦʧʦʟʠʮʽʷ ʜʣʷ ʨʠʥʢʦʚʦʛʦ ʧʦʨʪʬʝʣʷ ʧʨʠʩʫʪʥʷ  ̔ʚ ʤʦʜʝʣʽ ʐʘʨʧʘ; ʪʘʢʝ ʧʨʠʧʫʱʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜ ʨʠʟʠʢʦʤ ʘʢʪʠʚʫ ʨʦʟʫʤʽʻʪʴʩʷ ʩʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥ ʜʦʭʦʜʥʦʩʪʽ 

ʬʽʥʘʥʩʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʜ ʟʤʽʥ ʜʦʭʦʜʥʦʩʪʽ ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʱʦ  ̒ʚ ʤʦʜʝʣʽ ʋ. 

ʐʘʨʧʘ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʜʘʥʽʡ ʤʦʜʝʣʽ ʟʘ ʙʝʟ ʨʠʟʠʢʦʚʫ ʩʪʘʚʢʫ 

ʙʝʨʝʪʴʩʷ ʩʝʨʝʜʥʷ ʜʦʭʦʜʥʽʩʪʴ ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʘ ʥʝ ʜʝʨʞʘʚʥʽ ʟʦʙʦʚ'ʷʟʘʥʥʷ; ʦʩʪʘʥʥʻ 

ʧʨʠʧʫʱʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʤʠʥʫʣʠʭ ʧʝʨʽʦʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʜʦʭʦʜʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʤʘʡʙʫʪʥʽ ʟʥʘʯʝʥʥʷ ʜʦʭʽʜʥʦʩʪʽ. 

ʊʘʢ, ʤʦʜʝʣʴ çʂʚʘʟʽ-ʐʘʨʧʘè ʟ'ʻʜʥʫʻ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʮʽʥʥʦʛʦ ʧʘʧʝʨʫ ʟ ʜʦʭʦʜʥʽʩʪʶ 

ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ  ̔ʨʠʟʠʢʦʤ ʮʴʦʛʦ ʧʘʧʝʨʫ ʟ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, 

ʬʦʨʤʫʣʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʙʫʜʝ ʤʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

(Ὑ  Ὑ ‍ϽὙ Ὑ ) 
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ʜʝ Ὑï ʜʦʭʽʜʥʽʩʪʴ ʮʽʥʥʦʛʦ ʧʘʧʝʨʫ; 

Ὑ  ï ʜʦʭʦʜʥʽʩʪʴ ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ; 

‍ï ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ; 

Ὑï ʩʝʨʝʜʥʷ ʜʦʭʽʜʥʽʩʪʴ ʮʽʥʥʦʛʦ ʧʘʧʝʨʘ ʟʘ ʤʠʥʫʣʽ ʧʝʨʽʦʜʠ; 

Ὑ ï ʩʝʨʝʜʥʷ ʜʦʭʦʜʥʽʩʪʴ ʦʜʠʥʠʯʥʦʛʦ ʧʦʨʪʬʝʣʷ ʟʘ ʤʠʥʫʣʽ ʧʝʨʽʦʜʠ. 

 

ɿʘʢʦʨʜʦʥʥʽ ʬʘʭʽʚʮʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʤʽʩʪʫ ʽʥʚʝʩʪʠʮʽʡ ʥʘʛʦʣʦʰʫʶʪʴ 

ʥʘ ʪʘʢʠʭ ʬʘʢʪʦʨʘʭ: ʧʨʠʨʽʩʪ ʬʫʥʢʮʽʦʥʫʶʯʦʛʦ ʢʘʧʽʪʘʣʫ; ʦʜʝʨʞʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʭʦʜʫ; 

ʚʽʜʤʦʚʘ ʚʽʜ ʯʘʩʪʠʥʠ ʧʦʪʦʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʦʯʽʢʫʚʘʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʨʝʘʣʽʾ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ  ̔ʧʦʜʽʾ ʥʘ ʩʚʽʪʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʘʭ, 

ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʥʘʩʣʽʜʢʠ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ  ̔ʾʾ ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ ʟʦʢʨʝʤʘ, ʟʘʚʞʜʠ 

ʚʥʦʩʷʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʫ ʧʣʘʥʠ ʟ ʽʥʚʝʩʪʫʚʘʥʥʷ. ʊʦʤʫ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʧʦʨʪʬʝʣʶ 

ʘʢʮʽʡ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʦʪʨʠʤʘʥʦʛʦ ʚ ʢʽʥʮʝʚʽʡ ʨʦʙʦʪʽ, ʘʣʝ ʚʠʟʥʘʯʝʥʽ ʦʨ̔ʻʥʪʠʨʠ 

ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʴ ʜʦʩʪʘʪʥʴʦ ʢʦʨʠʩʥʠʤʠ. 
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ɺʀʈʆɹʅʀʎʊɺɸ 

 

˞̘̐̆̑̋́ ̇ Ȣȟ ̆ ̔̋ȭ̠̎̆̎̋̏ ˏ Ȣ 
 

ɺ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʜʨʽʙʥʦʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʷʚʣʷʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʦ-ʢʘʣʝʥʜʘʨʥʝ 

ʧʣʘʥʫʚʘʥʥʷ,  ̒ʛʦʣʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʤʝʥʝʜʞʤʝʥʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʶ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʠ 

ʦʱʘʜʣʠʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʩʫʨʩʽʚ ʪʘ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʜʨʽʙʥʦʩʝʨʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ. 

ɼʘʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ 

https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.imf.org%252Fexternal%252Fpubs%252Fft%252Fweo%252F2004%252F02%252Fpdf%252Fchapter2.pdf%26ts%3D1465324444%26uid%3D6091566221461007261&sign=3acb33f6b23bf71f2a7d51fd3ec0900d&keyno=1
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ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʚʽʜ ʧʨʦʩʪʦʛʦ ʦʙʣʽʢʫ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʠʨʦʙʽʚ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ  ̒ʩʠʩʪʝʤʠ ʪʠʧʫ ERP 

(Enterprise Resource Planning), MRP II (Manufacturing resource planning), APS (Advanced 

Planning & Scheduling), MES (Manufacturing Execution System). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʻ ʢʣʶʯʦʚʠʡ ʚʧʣʠʚ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʦʩʥʦʚʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʢʣʘʜʝʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʨʦʟʢʣʘʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʮʠʤ ʩʠʩʪʝʤʘʤ ʚʠʨʽʰʫʚʘʪʠ 

ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ. 

ɯʩʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʪʠ 

ʜʨʽʙʥʦʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʜʠʥ ʟ ʧʽʜʭʦʜʽʚ ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʙʦʪʠ ʫ ʚʠʛʣʷʜʽ 

ʤʝʨʝʞʝʚʦʛʦ ʛʨʘʬʫ  ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʛʨʘʬʫ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʴ, ʜʝ ʚʝʨʰʠʥʠ ʛʨʘʬʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʨʦʙʥʠʯʽ ʜʽʣʴʥʠʮʽ ʥʘ ʷʢʠʭ ʧʨʦʭʦʜʠʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʘ 

ʨʝʙʨʘ  ʦʧʝʨʘʮʽʾ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʛʦʪʦʚʠʡ ʚʠʨʽʙ. 

ʉʭʦʞʠʡ ʧʽʜʭʽʜ ʚʞʝ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʨʽʟʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʱʦ ʥʘʚʝʜʝʥʦ ʫ ʨʦʙʦʪʘʭ 

[1, 2, 3]. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʬ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙôʻʜʥʘʥʥʷ ʛʨʘʬʽʚ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʘʨʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ ʚʠʨʦʙʫ. ɿʘ ʫʟʘʛʘʣʴʥʝʥʠʤ 

ʛʨʘʬʦʤ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʴ ʙʫʜʫʻʪʴʩʷ ʨʦʟʢʣʘʜ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʦʮʝʜʫʨʘ ʦʙôʻʜʥʘʥʥ ̫ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ  ̒ʨʝʩʫʨʩʦʻʤʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʘʡʤʘʻ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʚʝʨʰʠʥ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ 

ʛʨʘʬʽ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʩʪʘʚʢʠ ʨʝʙʨʘ. 

ɺʠʙʽʨ ʚʝʨʰʠʥʠ ʛʨʘʬʫ  ̒ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ çʩʢʣʝʶʚʘʥʥʽè 

ʛʨʘʬʽʚ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʮʠʢʣʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʥʝʢʦʨʝʢʪʥʦʛʦ ʨʦʟʢʣʘʜʫ  ̔ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʙʽʨ ʚʝʨʰʠʥ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʦʜʥʦʛʦ 

ʨʝʙʨʘ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʜʚʽ ʚʝʨʰʠʥʠ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʛʨʘʬʽ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʚ ʛʨʘʬʽ, ʷʢʽ ʟʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠ ʢʦʨʝʢʪʥʠʡ 

ʫʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʬ ʟʘ ʜʦʧʫʩʪʠʤʠʡ ʯʘʩ. 

ʇʦʰʫʢ ʚ ʛʣʠʙʠʥʫ  ̔ʚ ʰʠʨʠʥʫ  ̒ʦʜʥʠʤʠ ʟ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʘʶʪʴ ʝʬʝʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʢʦʞʥʦʛʦ ʨʝʙʨʘ ʫ ʚʽʜʧʦʚʽʜʥʫ ʧʦʟʠʮʽʶ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʛʨʘʬʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʧʦʰʫʢʫ ʚ ʰʠʨʠʥʫ ʘʙʦ ʚ ʛʣʠʙʠʥʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʾʭ 

ʦʙʠʨʘʶʪʴʩʷ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʚʝʨʰʠʥʠ ʜʣʷ ʥʦʚʦʛʦ ʨʝʙʨʘ. 

ɺʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʨʰʠʥ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʯʦʪʠʨʤʘ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʧʦʰʫʢ 

ʚ ʰʠʨʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʘʪʝʛʽʾ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ; ʧʦʰʫʢ ʚ 

ʛʣʠʙʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʘʪʝʛʽʾ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ; ʧʦʰʫʢ ʚ 

ʰʠʨʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʘʪʝʛʽʾ ʚʠʙʦʨʫ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ ʟ ʚʞʝ ʽʩʥʫʶʯʠʭ; ʧʦʰʫʢ ʚ 

ʛʣʠʙʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʘʪʝʛʽʾ ʚʠʙʦʨʫ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ ʟ ʚʞʝ ʽʩʥʫʶʯʠʭ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʝʚʥʦʛʦ ʚʠʨʦʙʫ ʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʧʨʘʚʣʝʥʠʡ ʘʮʠʢʣʽʯʥʠʡ ʛʨʘʬ, ʜʝ ʢʦʞʥʝ ʨʝʙʨʦ  ̒ʧʝʚʥʠʤ 

ʪʠʧʦʤ ʨʦʙʦʪʠ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʚʠʨʦʙʫ, ʘ ʚʝʨʰʠʥʠ  ̒ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʚʠʨʦʙʥʠʯʠʭ 

ʜʽʣʴʥʠʮʴ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʚʠʨʦʙʫ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʟ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜ 

ʨʦʟʤʽʨʥʦʩʪʽ ʜʘʥʠʭ. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʢʦʞʝʥ ʟ ʘʣʛʦʨʠʪʤʽʚ ʜʘʻ ʨʽʟʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʥʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʊʦʤʫ  ̒ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʥʦʩʪʽ ʟʘʜʘʯʽ. 
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ʈʠʩ. 1. ʐʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ 

 

ʂʦʞʝʥ ʟ ʤʝʪʦʜ ʜʘʻ ʨʽʟʥʽ ʩʪʨʫʢʪʫʨʠ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʛʨʘʬʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʧʦʰʫʢʫ ʚ ʛʣʠʙʠʥʘ ʪʘ ʰʠʨʠʥʫ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʦʾ ʚʝʨʰʠʥʠ ʜʦʟʚʦʣʷʻ ʨʦʟʚʘʥʪʘʞʠʪʠ 

ʧʦʯʘʪʢʦʚʽ ʜʽʣʴʥʠʮʽ ʪʘ ʧʦʯʘʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ ʦʜʥʦʯʘʩʥʦ, ʘʣʝ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʽʚ ʚ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʦʰʫʢ ʚ ʛʣʠʙʠʥʫ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʚʝʨʰʠʥʠ ʤʘʻ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ: 

ʷʢʱʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʬ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʪʘ ʚʝʨʰʠʥ ʥʘ ʮʠʭ ʨʽʚʥʷʭ, ʪʦ 

ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʨʦʙʠʪʠ ʜʫʞʝ ʩʠʣʴʥʦ ʟʘʛʣʠʙʣʶʚʘʪʠʩʴ ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʯʘʩʫ. ʇʦʰʫʢ ʚ ʰʠʨʠʥʫ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ. ɼʘʥʠʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʫ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ 

ʪʘ ʨʝʙʨʘʤʠ ʛʨʘʬʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʛʨʘʬ ʜʣʷ ʩʢʣʘʜʘʥʥʷ 

ʨʦʟʢʣʘʜʫ. ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ ʟʘ 

ʫʟʘʛʘʣʴʥʝʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʛʨʘʬʦʤ. 
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ʋʢʨʘʾʥʩʴʢʠʡ ʘʛʨʘʨʥʠʡ ʙʽʟʥʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ. ʅʘ ʪʝʧʝʨʽʰʥʠʡ ʯʘʩ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 66-ʪʠ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʷʢʽ 
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ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ, ʡ ʱʝ ʥʝ ʟʘʚʝʨʰʝʥʦʛʦ, ʧʝʨʝʭʦʜʫ ʜʦ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʤʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ: ʯʠ ʽʩʥʫʶʪʴ ʜʝʷʢʽ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʚʣʘʩʥʦʩʪʽ ʧʦ ʬʘʢʪʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ï 

ʛʦʣʦʚʥʠʤ ʟ ʷʢʠʭ  ̒ ʧʣʦʱʘ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʣʦʱʽ. ʆʜʥʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʽʭ ʽʩʥʫʶʯʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʘʚʨʷʜ ʯʠ ʤʘʻ ʟʤʽʩʪ ï ʚʥʘʩʣʽʜʦʢ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʥ ̔ʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʙʫʜʫʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. ʊʦʤʫ ʥʘʤʠ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʚ 7 ʥʘʩʪʫʧʥʠʭ ʢʘʪʝʛʦʨʽʡ: 

1. ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ; 

2. ʧʨʠʚʘʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙôʻʜʥʫʶʪʴ: ʧʨʠʚʘʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʢʦʣʝʢʪʠʚʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʜʦʯʽʨʥʻ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʽʥʦʟʝʤʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʦʨʝʥʜʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʩʽʤʝʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʩʧʽʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʧʨʠʚʘʪʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ, ʦʨʛʘʥʽʟʘʮʽʷ ʛʨʦʤʘʜʷʥ; 

3. ʜʝʨʞʘʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙôʻʜʥʫʶʪʴ: ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʢʘʟʝʥʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʜʝʨʞʘʚʥʘ ʘʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ, ʦʨʛʘʥ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʦʨʛʘʥ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʜʝʨʞʘʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʢʦʤʫʥʘʣʴʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ; 

4. ʘʢʮʽʦʥʝʨʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙôʻʜʥʫʶʪʴ: ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ, ʚʽʜʢʨʠʪʝ 

ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ, ʟʘʢʨʠʪʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ; 

5. ʪʦʚʘʨʠʩʪʚʘ ʪʘ ʢʦʦʧʝʨʘʪʠʚʠ ʦʙôʻʜʥʫʶʪʴ: ʪʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ, ʪʦʚʘʨʠʩʪʚʦ ʟ ʜʦʜʘʪʢʦʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ, ʧʦʚʥʝ ʪʦʚʘʨʠʩʪʚʦ, 

ʢʦʤʘʥʜʠʪʥʝ ʪʦʚʘʨʠʩʪʚʦ, ʚʠʨʦʙʥʠʯʠʡ ʢʦʦʧʝʨʘʪʠʚ, ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʢʦʦʧʝʨʘʪʠʚ, ʞʠʪʣʦʚʦ-

ʙʫʜʽʚʝʣʴʥʠʡ ʢʦʦʧʝʨʘʪʠʚ, ʛʘʨʘʞʥʠʡ ʢʦʦʧʝʨʘʪʠʚ, ʩʧʦʞʠʚʯʠʡ ʢʦʦʧʝʨʘʪʠʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʚʠʨʦʙʥʠʯʠʡ ʢʦʦʧʝʨʘʪʠʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʦʙʩʣʫʛʦʚʫʶʯʠʡ 

ʢʦʦʧʝʨʘʪʠʚ, ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʙʘʥʢ, ʦʨʛʘʥʽʟʘʮʽʷ ʦʨʝʥʜʘʨʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʢʫʧʮʽʚ; 

6. ʭʦʣʜʠʥʛʠ ʪʘ ʦʙôʻʜʥʘʥʥʷ ʦʙôʻʜʥʫʶʪʴ: ʘʩʦʮʽʘʮʽʷ, ʢʦʨʧʦʨʘʮʽʷ, ʢʦʥʩʦʨʮʽʫʤ, 

ʢʦʥʮʝʨʥ, ʭʦʣʜʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ, ʽʥʰʽ ʦʙôʻʜʥʘʥʥʷ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ; 

7. ʽʥʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙôʻʜʥʫʶʪʴ: ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʙôʻʜʥʘʥʥʷ ʛʨʦʤʘʜʷʥ, 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʩʧʦʞʠʚʯʦʾ ʢʦʦʧʝʨʘʮʽʾ, ʬʽʣʽʷ, ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ, ʧʦʣʽʪʠʯʥʘ ʧʘʨʪʽʷ, 

ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʩʧʽʣʢʘ ʦʙôʻʜʥʘʥʴ ʛʨʦʤʘʜʷʥ, ʨʝʣʽʛʽʡʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʧʨʦʬʩʧʽʣʢʘ, 

ʦʙôʻʜʥʘʥʥʷ ʧʨʦʬʩʧʽʣʦʢ, ʪʚʦʨʯʘ ʩʧʽʣʢʘ, ʙʣʘʛʦʜʽʡʥʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʦʨʛʘʥʽʟʘʮʽʷ 

ʨʦʙʦʪʦʜʘʚʮʽʚ, ʦʙôʻʜʥʘʥʥʷ ʩʧʽʚʚʣʘʩʥʠʢʽʚ ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʦʛʦ ʙʫʜʠʥʢʫ, ʦʨʛʘʥ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʧʽʜʧʨʠʻʤʝʮʴ-ʬʽʟʠʯʥʘ ʦʩʦʙʘ, ʪʦʚʘʨʥʘ ʙʽʨʞʘ, ʬʦʥʜʦʚʘ ʙʽʨʞʘ, 

ʢʨʝʜʠʪʥʘ ʩʧʽʣʢʘ, ʩʧʦʞʠʚʯʝ ʪʦʚʘʨʠʩʪʚʦ, ʩʧʽʣʢʘ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʠʩʪʚ, ʥʝʜʝʨʞʘʚʥʠʡ 

ʧʝʥʩʽʡʥʠʡ ʬʦʥʜ, ʩʘʜʽʚʥʠʯʝ ʪʦʚʘʨʠʩʪʚʦ, ʽʥʰʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʽ ʬʦʨʤʠ.  

ɺ ʥʘʚʝʜʝʥʠʭ ʢʘʪʝʛʦʨʽʷʭ (ʪʘʙʣʠʮʷ 1) ʥʘʤʠ ʨʦʟʛʣʷʜʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʪʘ ʾʾ ʜʠʩʧʝʨʩʽʷ, ʚʘʣʦʚʠʡ ʜʦʭʽʜ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟ ʨʁʠʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʜʦ ʧʝʨʰʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽ, ʯʠʾ ʚʣʘʩʥʠʢʠ  ̒ ʶʨʠʜʠʯʥʽ ʦʩʦʙʠ ï ʪʘʢʠʭ 

ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʫ 2013 ʨʦʮʽ 848 ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ 1,65 ʤʣʥ. ʛʘ ʨʽʣʣʽ. ʉʝʨʝʜʥʽʡ 

ʨʦʟʤʽʨ ʪʘʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 1,95 ʪʠʩ. ʛʘ ʨʽʣʣʽ, ʩʝʨʝʜʥʴʦ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 1,39 

ʪʠʩ. ʛʘ (ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 0,71). ɯʩʥʫʻ ʽʥʰʘ ʢʘʪʝʛʦʨʽʷ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ï

ʚʣʘʩʥʠʢʠ  ̒ʬʽʟʠʯʥʽ ʦʩʦʙʠ. ɺʦʥʠ ʦʙʨʦʙʣʷʶʪʴ 2,45 ʤʣʥ. ʛʘ ʨʽʣʣʽ, ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʦʱʝʶ 

94,5 ʛʘ, ʾʭ ʥʘʨʘʭʦʚʫʻʪʴʩʷ 25,9 ʪʠʩʷʯ. 
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ʊʘʙʣʠʮʷ 1. ʂʽʣʴʢʽʩʪʴ ʨʽʣʣʽ ʪʘ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʫ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʘ ʬʦʨʤʘʤʠ 

ʚʣʘʩʥʦʩʪʽ, 2013 ʨ. 

 
 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

(ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ) ʧʨʠʙʣʠʟʥʦ 1,9% ʥʘ ʨʽʢ, ʪʦʜʽ ʷʢ ʾʭ ʩʝʨʝʜʥʽ ʧʣʦʱʽ ʟʨʦʩʪʘʶʪʴ ʪʽʣʴʢʠ ʥʘ 

0,7% ʥʘ ʨʽʢ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʭʦʜʫ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʦʙʣʽʢʫ ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʜʦ ʦʙʣʽʢʫ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʦʾ 

ʢʘʪʝʛʦʨʽʾ ï ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʦ ʪʘʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʽʷʢʦʾ ʪʝʥʜʝʥʮʽʾ ï ʥ ̔ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ, ʥ ̔ʜʦ ʟʤʽʥ ʚ ʾʭ ʢʽʣʴʢʦʩʪʽ. ɺʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʨʽʘʮʽʾ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʩʫʪʪʻʚʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʮʽʻʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʛʨʫʧʠ. ʋ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱ, ʪʦʙʪʦ ʚʩʝ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʫ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʦʨʝʥʜʫ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʫʢʨʫʧʥʝʥʥʷ ʘʢʮʽʦʥʝʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠ ʧʨʘʢʪʠʯʥʦ 

ʧʦʚʥʦʤʫ ʟʙʝʨʝʞʝʥʥʶ ʚʝʣʠʯʠʥʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱ ï ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʴ ʫ ʜʚʽʯʽ. 

ɯʥʰʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʝ ʚʠʷʚʣʷʶʪʴ ʙʫʜʴ-ʷʢʠʭ ʩʪʘʙʽʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ.  

 

 
ʈʠʩ 1. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʣʦʱʽ 

 

˴͜͡Έͫͭ͟͜Έ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ 848 2171 231 252 4597 27 109 8235

˾͜͡͡Ύ ͔͔ͫͪ͒ͤΊΣ ͙ͭͫΦ͎͊ 1,95 1,67 2,19 4,18 2,29 1,26 1,84 ͻ

˾͜͡͡Ύ ͣͤ͜ΦΣ ͎͊ 5 3 12 15 2 200 23 ͻ

˾͜͡͡Ύ ͣ͊ͫ͟ΦΣ ͙ͭͫΦ͎͊ 12,19 132,61 43,53 147,55 90,62 6,06 18,04 ͻ

ˤͫΈ͎ͦͦ ͪ͜͜͡͡Σ ͣͤ͡Φ ͎͊ 1,65 3,63 0,51 1,07 10,59 0,03 0,21 17,71

˿ͭͪͯͭͯͪ͊͟ ͪ͜͜͡͡ ͨͦ ͎ͪͯͨ͊ͣΣ ҈ 9,3% 20,5% 2,9% 6,0% 59,8% 0,2% 1,2% 100,0%

˿͔͔ͪ͒ͤΈ͍͙ͦ͊͒ͪ͊ͭ͟;͔ͤ ͍͒͜ͻ͙͔ͤͤ͡ΎΣ ͎͊1385 3912 3426 14029 3877 1345 2690 ͻ

˴ͦΊͺ͜ͼ͜Ίͤͭ ͍͊ͪ͊͜ͼ͜͝ 0,71 2,35 1,57 3,35 1,69 1,07 1,46 ͻ

˿͔͔͚ͪ͒ͤ͜ ͍͍͙͚͊ͦ͡ ͒ͦͻ͒͜ ͤ͊ м ͎͊ ͪ͜͜͡͡Σ ͙ͭͫΦ ͎ͪͤΦ4,501 4,096 2,898 4,547 4,292 2,872 3,926 ͻ

˸ͤͣ͊͜͜͡Έ͙͚ͤ ͍͍͙͚͊ͦ͡ ͒ͦͻ͒͜ ͤ͊ м ͎͊ ͪ͜͜͡͡Σ ͙ͭͫΦ ͎ͪͤΦ0,087 0,002 0,009 0,02 0,001 0,335 0,015 ͻ

˸͙͊ͫͣ͊͟͡Έ͙͚ͤ ͍͍͙͚͊ͦ͡ ͒ͦͻ͒͜ ͤ͊ м ͎͊ ͪ͜͜͡͡Σ ͙ͭͫΦ ͎ͪͤΦ97,42 23,329 24,147 23,787 24,825 6,186 24,569 ͻ

˿͔͔ͪ͒ͤΈ͍͙ͦ͊͒ͪ͊ͭ͟;͔ͤ ͍͒͜ͻ͙͔ͤͤ͡ΎΣ ͙ͭͫΦ ͎ͪͤΦ ͤ͊ м ͎͊ ͪ͜͜͡͡4,139 2,919 3,18 4,185 3,078 1,56 3,244 ͻ

ˤͫΈ͎ͦͦ

͙́͊͋͡ͼΎ мΦ ˽͙͙ͦ͊ͤ͘͟͟ ͟͜͡Έͦͫͭ͟͜ ͪ͜͜͡͡ ͭ͊ ͍͍͎ͦͦͦͦ͡ ͒ͦͻͦ͒ͯ ͤ͊ ͙͙ͦ͒ͤͼΌ ͨͦ͡΅͜  ͨͦ ͺͦͪͣ͊ͣ ͍͊ͫͤͦͫͭ͜͡ ͯ  нлмо ͪͦͼ͜

͔͔̅ͪͣͪͫΈ͟͜ 

͎͍ͦͫͨͦ͒͊ͪͫͭ͊

˽͙͍ͪ͊ͭͤ͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊

˨͔͍ͪ͗͊ͤ͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊

ˢ͟ͼ͔ͦͤͪͤ͜͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊

͍͙͍́ͦ͊ͪͫͭ͊ ͭ͊ 

͔͙͍͙ͦͦͨͪ͊ͭ͟

͙͎͙̆ͦ͒ͤ͡ ͭ͊ 

ͦ͋ϥΊ͒ͤ͊ͤͤΎ

˱ͤ΄͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊
˽͙͙ͦ͊ͤ͘͟͟
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ɸʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʟ ʦʜʥʦʛʦ ʛʘ ʨʽʣʣʽ) ʪʘʢʦʞ ʥʝ 

ʧʨʠʚʽʚ ʜʦ ʚʠʷʚʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʧʝʨʝʚʘʛ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʩʝʨʝʜ ʫʩʽʭ ʬʦʨʤ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʫ 

ʬʦʨʤʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ: ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱ ʷʢʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʧʨʠʙʣʠʟʥʦ 64% ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʦʙʨʦʙʣʷʶʪʴ ʚʽʜ 1 ʜʦ 2 ʪʠʩ. ʛʘ ʨʽʣʣʽ. 

ɼʝʨʞʘʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʥʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʘ ʬʦʨʤʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʥʘʣʝʞʠʪʴ 

ʧʝʨʰʦʯʝʨʛʦʚʦʾ ʧʨʠʚʘʪʠʟʘʮʽʾ. ʊʦʜʽ ʚʩʽ ʽʥʰʽ ʬʦʨʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʚ 

ʦʜʥʫ ʢʘʪʝʛʦʨʽʶ ï ʘʛʨʘʨʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʅʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʛʽʩʪʦʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʣʦʱʽ (ʨʠʩ.1). 

ɺʠʷʚʠʣʦʩʴ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʧʣʦʱ, ʷʢʽ ʦʙʨʦʙʣʶʶʪʴʩʷ ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, 

ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʨʦʟʧʦʜʽʣʫ ʇʘʨʝʪʦ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʨʦʟʧʦʜʽʣʫ 

ʜʦʭʦʜʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʇʨʠ ʮʴʦʤʫ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʩʧʽʚʧʘʜʘʻ ʟ ʤʦʜʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʘ ʤʝʜʽʘʥʘ ʨʦʟʧʦʜʽʣʫ ʣʠʰʝ ʚʜʚʽʯʽ ʙʽʣʴʰʘ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. Gazalo Ya., Zhuk V. Scientific base of agrarian business and rural development for rural 

saving model (Scientific report).-K.:NNC.IAE.-2015.- 40p. 

2. Heyts V. Ukraine economics: key problems and perspectives//Economics and forecast.-

2016.-ˉ1.-p.7-23. 

3. Global Risks 2016. World Economic Forum. ï http://reports.weforum.org/global-risks-

2016/  

4. Kvasha S., Skrypnyk A., Zhemoida O. The expected results of transfer to land 

market//Economika APK.-2015.-7.-p 32-41.  

5. State Statistics Committee SG-50 form for 2010-2013. 

6. ʐʫʙʨʘʚʩʴʢʘ ʆ.ɺ. ʉʪʨʫʢʪʫʨʥʘ ʢʦʨʝʢʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ 

ʯʠʥʥʠʢ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. //ɽʢʦʥʦʤʽʢʘ  ̔ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ï 2016.  ̄1. ʩʪʨ. 

71-82.  
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SECTION 2. COMPUTER SYSTEMS AND NETWORKS / ʂʆʄʇ'ʖʊɽʈʅɯ 

ʉʀʉʊɽʄʀ ɯ ʄɽʈɽɾɯ 

 

ʋɼʂ 004:528.8:656.052.1:631 

 
ʄɽʊʆɼʀ ɿɹʆʈʋ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯɰ ɻɽʆʇʈʆʉʊʆʈʆɺʀʍ ɼɸʅʀʍ ɼʃʗ 

ʇʆɹʋɼʆɺʀ ʊʈʀɺʀʄɯʈʅʀʍ ʂɸʈʊʆɻʈɸʌɯʏʅʀʍ ʄʆɼɽʃɽʁ 

 

ˏ̨̟̖́̒̎ ̇ Ȣ, ˞ ̨̨̗̎̉̎ ̨ Ȣ, ˴ ̃́̎̉̋ ˫ Ȣ 

 
ʉʴʦʛʦʜʥʽ ʩʢʣʘʣʘʩʷ ʩʠʪʫʘʮʽʷ ʢʦʣʠ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʫ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ ʥʘʙʫʣʠ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʫ ʝʣʝʢʪʨʦʥʥʽʡ ʢʘʨʪʦʛʨʘʬʽʾ, ʘʣʝ  ̔ʫ ʢʘʜʘʩʪʨʦʚʠʭ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʚ ʥʘʚʽʛʘʮʽʾ, ʪʨʘʥʩʧʦʨʪʽ, ʘʛʨʘʨʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʦʙʦʨʦʥʽ ʪʦʱʦ. 

ʇʨʦʮʝʩ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦ ʚʧʣʠʥʫʚ ʥʘ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ  ̔

ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ 

ʦʬʦʨʤʣʝʥʥʷ ʢʘʨʪ ʚʢʣʶʯʘʻ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʩʝʤʽʦʪʠʢʫ, ʤʦʚʫ ʢʘʨʪʠ, ʪʝʦʨʽʶ ʡ ʤʝʪʦʜʠ 

ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʟʥʘʢʽʚ, ʭʫʜʦʞʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʘʨʪ ʪʘ ʾʭ 

ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ɺ ʤʝʞʘʭ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʩʝʤʽʦʪʠʢʠ ʧʦʚʠʥʥʽ ʜʽʷʪʠ ʧʨʘʚʠʣʘ 

ʧʦʙʫʜʦʚʠ ʟʥʘʢʦʚʠʭ ʩʠʩʪʝʤ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤʠ (ʩʠʥʪʘʢʪʠʢʘ), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʥʘʢʽʚ ʟ 

ʦʙôʻʢʪʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ (ʩʝʤʘʥʪʠʢʘ), ʽʥʬʦʨʤʘʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʟʥʘʢʽʚ ʪʘ ʾʭ 

ʩʧʨʠʡʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ (ʧʨʘʛʤʘʪʠʢʘ) [1].  

ɯʟ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʨʽʟʥʦʪʠʧʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʩʪʘʻ 

ʟʘʜʘʯʘ ʘʜʘʧʪʘʮʽʾ ʩʠʥʪʘʢʪʠʢʠ ʪʘ ʩʝʤʘʥʪʠʢʠ ʩʫʯʘʩʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʜʦ ʧʦʪʨʝʙ 

ʟʘʜʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʣʶʜʴʤʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʄʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ 

ʨʦʟʨʦʙʢʘ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ  ̔ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚʠʚʝʣʦ ʾʭ ʥʘ 

ʨʽʚʝʥʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (Data Mining), ʢʦʣʠ ʽʟ ʟʘʛʘʣʴʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ ʛʝʦʛʨʘʬʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʪʘ ʧʨʠʚôʷʟʘʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʪʘ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ [2]. ʇʨʠ ʮʴʦʤʫ 

ʧʝʨʚʠʥʥʘ ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʩʢʣʘʜʘʻ ʙʘʟʫ ʛʝʪʝʨʦʛʝʥʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʘʜʘʥʫ ʤʽʩʮʝʚʽʩʪʴ, ʷʢʽ 

ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ ʪʨʠʚʠʤʽʨʥʦʾ ʢʘʨʪʠ. 

ʇʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ ʧʝʨʝʜʫʻ ʟʙʽʨ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʛʝʦʜʝʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʟʥʽʤʘʥʥʷ 

ʤʽʩʮʝʚʦʩʪʽ. ʅʝʨʽʜʢʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʾ ʪʘ ʧʠʪʦʤʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨʠ, ʪʘ 

ʽʥʰʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʘʛʨʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʛʨʫʥʪʽʚ ʪʦʱʦ [3]. ɿʛʘʜʘʥʽ 

ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ: 

1) ʟʘ ʤʝʪʦʜʦʤ ʟʙʦʨʫ ʥʘ ʜʠʩʪʘʥʮʽʡʥʽ ʪʘ ʥʘʟʝʤʥʽ; 

2) ʟʘ ʟʤʽʩʪʦʤ ʥʘ ʪʝʤʘʪʠʯʥʽ, ʧʨʦʪʦʨʦʚ ̔  ̔ʛʨʘʬʽʯʥʽ; 

3) ʟʘ ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʥʘ ʛʝʦʛʨʘʬʽʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʩʧʝʮʠʬʽʯʥʽ 

ʩʝʤʘʥʪʠʯʥʽ [4]. 

ʇʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʦʨʫ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʤʽʩʮʝʚʽʩʪʴ ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʤʽʞʛʘʣʫʟʝʚʦʶ 

ʟʘʜʘʯʝʶ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ  
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˟̖̉̏̎̏̃ ˫ Ȣ 
 

ʀʥʬʦʨʤʘʮʠʷ ʜʘʚʥʦ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ð ʦʥʘ ʧʨʠʦʙʨʝʣʘ ʦʱʫʪʠʤʳʡ 

ʩʪʦʠʤʦʩʪʥʳʡ ʚʝʩ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʘʣʴʥʦʡ ʧʨʠʙʳʣʴʶ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʝ y

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠʣʠ ʨʘʟʤʝʨʘʤʠ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʚʣʘʜʝʣʴʮʫ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʜʫʩʪʨʠʠ ʩʙʦʨʘ, ʧʝʨʝʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝ y ʜʦʩʪʘʚʢʠ 

ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʨʦʞʜʘʝʪ ʨʷʜ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ 

ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠʥʬʦʨʤʘʮʠʠ 

(ʘʢʪʫʘʣʴʥʦʩʪʠ, ʧʦʣʥʦʪʳ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ), ʮʠʨʢʫʣʠʨʫʶʱʝʡ 

ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ, ʘ ʪʘʢʞʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʘʤʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʧʠʩʦʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʜʣ ̫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʯʝʥʴ ʚʝʣʠʢ. ʂʘʞʜʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩ ʧʦʟʠʮʠʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʠʣʠ ʜʘʥʥʳʭ 

ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʨ. 

ʅʘʧʨʠʤʝʨ ʘʢʪʠʚʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 

ʪʨʘʥʩʧʦʨʪʘ (ʀʂʉʊ), ʦʩʦʙʝʥʥʦ ʚ ʩʝʛʤʝʥʪʝ ʤʦʙʠʣʴʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʦʚʳʭ ʫʛʨʦʟ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʦʩʪ 

ʯʠʩʣʘ ʠʥʮʠʜʝʥʪʦʚ. ʇʨʝʩʪʫʧʥʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʧʘʨʦʣʠ, 

ʦʪʜʝʣʴʥʳʝ ʬʘʡʣʳ, ʛʝʦʣʦʢʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʘʥʥʳʝ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ, ʚʝʙ-ʢʘʤʝʨʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʘʙʣʦ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ, ʚʦʢʟʘʣʘʭ, ʘʵʨʦʧʦʨʪʘʭ ʠ ʜʨ. ɼʣʷ ʀʂʉʊ ʜʘʥʥʳʝ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ REP ʚʢʣʶʯʘʶʪ: ɼʘʥʥʳʝ ʦʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʀʂʉʊ, 

ʢʦʪʦʨʦʝ ʧʦʜʣʝʞʠʪ ʟʘʱʠʪʝ (ʪʦʧʦʣʦʛʠʷ, ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʠ, ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʢʠʙʝʨʟʘʱʠʪʳ ʠ ʜʨ.); - ɼʘʥʥʳʝ ʦ ʩʦʙʳʪʠʷʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ (ʂɹ), ʢʦʪʦʨʳʝ 

ʧʨʦʰʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ʥʘ ʭʨʘʥʝʥʠʠ; - ɼʘʥʥʳʝ ʦ 

ʩʮʝʥʘʨʠʠ ʢʠʙʝʨʘʪʘʢ ʚ ʚʠʜʝ ʰʘʙʣʦʥʦʚ [7, 20, 21]; - ɼʘʥʥʳʝ ʦ ʚʦʟʤʦʞʥʳʭ ʢʦʥʪʨʤʝʨ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʘʪʘʢʘʤ ʠ ʪ. ʇ .; - ʈʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦʛʦ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʳʚʦʜʫ ʦʙ ʫʛʨʦʟʘʭ ʢʠʙʝʨʘʪʘʢ ʚ ʨʘʤʢʘʭ ʧʦʣʠʪʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʇɹ) ʀʂʉʊ. 

ɺ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʠʭ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʥʘʣʠʯʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ɹɿ. 
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ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɿ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʇʜʆ). ɺʦʟʥʠʢʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʪʚʝʪʚʣʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʧʦʩʪʨʦʝʥʠ ʁ ʙʘʟ ʟʥʘʥʠʡ ïñʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʙʘʟʳ ʟʥʘʥʠʡò, ʚ ʢʦʪʦʨʳʭ ʦʥʪʦʣʦʛʠʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʟʥʘʥʠʡ ʇʜʆ ʠ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ɹɿ ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ: 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʥʪʦʣʦʛʠʷ ʇʜɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʰʠʥʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʟʥʘʥʠʡ ʇʜɼ.  

2. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɹɿ, ʩʫʙʲʝʢʪʠʚʥʦʛʦ, ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʦʛʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ.  

 3. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʡ ʇʜɼ (ʤʝʪʦʜʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ). 

ʅʘʧʨʠʤʝʨ, ʫʢʨʫʧʥʝʥʥʘʷ ʦʥʪʦʣʦʛʠʷ ʠʩʪʦʯʥʠʢʦʚ ʫʛʨʦʟ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ 1. 

ʇʦʣʥʘʷ ʦʥʪʦʣʦʛʠʷ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 1000 ʢʦʥʮʝʧʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ ʦʥʪʦʣʦʛʠʷ ʤʦʞʝʪ 

ʜʦʧʦʣʥʷʪʴʩʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʫʛʨʦʟ.ɹʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʧʦʜʦʙʥʘʷ 

ʦʥʪʦʣʦʛʠʷ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʜʣʷ ʦʮʝʥʢʠ ʫʛʨʦʟ ʧʦʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʆʥʪʦʣʦʛʠʠ ʚ ɹɿ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʱʠʡ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʟʥʘʥʠʡ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʥʘʥʠʷʭ ʩʠʩʪʝʤʳ. 

 

ʈʠʩ 1. ʋʢʨʫʧʥʝʥʥʘʷ ʦʥʪʦʣʦʛʠʷ ʠʩʪʦʯʥʠʢʦʚ ʫʛʨʦʟ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 004.9 

 

ʇʈʆɻʈɸʄɸ ï ʇʃɸʅ ʈʆɹɯʊ ɿ ʊʆʇʆɻʈɸʌɯʏʅʆɻʆ ɿʅɯʄɸʅʅʗ ʄɯʉʎɽɺʆʉʊɯ ɼʃʗ 

ɺʀɿʅɸʏɽʅʅʗ ʊʆʏʅʆɻʆ ʄɯʉʎɽʇʆʃʆɾɽʅʅʗ ʆɹôɭʂʊɯɺ ʅɸ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʇʆʃʗʍ (ʅɸ ʇʈʀʂʃɸɼɯ ʉ. ʇʐɽʅʀʏʅɽ 

ɺɸʉʀʃʔʂɯɺʉʔʂʆɻʆ ʈ-ʅʋ ʂʀɰɺʉʔʂʆɰ ʆɹʃ.) 

  

ˏ̨̟̖́̒̎ ̇ Ȣȟ ̠ ̨́̒̍ ̇ Ȣȟ ˞ ̨̨̗̎̉̎ ̨ Ȣ 
 

ʅʦʚʽʪʥʷ ʩʠʩʪʝʤʘ ʫ ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʧʨʝʮʠʟʽʡʥʝ (ʘʙʦ ʪʦʯʢʦʚʝ) 

ʟʝʤʣʝʨʦʙʩʪʚʦ, ʧʨʠʧʫʩʢʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʤʝʥʝʜʞʤʝʥʪʫ 

ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʘ ʡ ʥʘʫʢʦʻʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʴ ʪʝʭʥʽʢʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʛʝʦʜʝʟʠʯʥʦʾ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ  ̔ ʢʦʩʤʽʯʥʦʾ. ɺʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʤʙʽʦʟ ʘʛʨʦ- ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ.  

ɰʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ  ̒ʨʦʟʚʠʪʦʢ  ̔ʘʜʘʧʪʘʮʽʷ ʩʪʨʘʪʝʛʽʾ ʪʘ ʪʘʢʪʠʢʠ ʚʝʜʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɻʦʣʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ 

ʧʦʩʪʘʶʪʴ ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ, ï ʚʠʤʽʨʷʪʠ, ʦʮʽʥʠʪʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ  ̔ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ, ʘ ʩʘʤʝ: ʚʦʜʥʦ-ʬʽʟʠʯʥʽ ʪʘ 

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʣʘʥʜʰʘʬʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʽʣʷʥʦʢ, 

ʩʦʨʪʠ ʥʘʩʽʥʥʷ, ʩʪʨʦʢʠ ʩʽʚʙʠ  ̔ ʟʙʠʨʘʥʥʷ, ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʭʚʦʨʦʙʘʤʠ ʨʦʩʣʠʥ, 

ʰʢʽʜʥʠʢʘʤʠ, ʦʙʣʽʢ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʦʱʦ [1]. ɽʬʝʢʪʠʚʥʝ 

ʚʠʨʽʰʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʛʦ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ 

ʷʢ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʪʘʢ  ̔ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ ʜʽʣʷʥʦʢ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʣʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʦʨʜʠʥʘʪ ʦʙôʻʢʪʽʚ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʣʷʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʛʨʘʤʘ-ʧʣʘʥ ʨʦʙʽʪ ʟ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ 

ʟʥʽʤʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʧʨʠʢʣʘʜʽ ʩ. ʇʰʝʥʠʯʥʝ ɺʘʩʠʣʴʢʽʚʩʴʢʦʛʦ ʨ-ʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣ.: 

1. ʆʙʩʪʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʽʜʣʷʛʘʻ ʟʥʽʤʘʥʥʶ. 

2. ʇʦʰʫʢ ʥʘ ʟʘʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʧʫʥʢʪʽʚ ʜʝʨʞʘʚʥʦʾ ʛʝʦʜʝʟʠʯʥʦʾ ʤʝʨʝʞʽ (ɼɻʄ), ʧʨʠ 

ʯʦʤʫ ʧʦʧʝʨʝʜʥʽʡ ʢʘʪʘʣʦʛ ʧʫʥʢʪʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʫ ʚʝʨʩʽʾ ɯʥʩʪʠʪʫʪʫ ʛʝʦʜʝʟʽʾ, 

ʢʘʨʪʦʛʨʘʬʽʾ  ̔ʢʘʜʘʩʪʨʫ ʋʢʨʘʾʥʠ. 

3. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʝ ʚʩʽ ʧʫʥʢʪʠ ɼɻʄ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʜʦʙʨʝ ʟʙʝʨʝʛʣʠʩʷ, 

ʟôʷʩʫʚʘʥʥʷ ʾʭ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ. 

4. ʇʦʜʘʯʘ ʟʘʷʚʢʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʦʙʨʘʥʠʭ ʧʫʥʢʪʽʚ ʜʦ ʂʘʨʪʛʝʦʬʦʥʜʫ ʘʙʦ 

ɯʥʩʪʠʪʫʪʫ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ  ̔ʢʘʜʘʩʪʨʫ ʋʢʨʘʾʥʠ. 

5. ʇʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʪʨʠʤʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʽʚ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ 

ʟʘʩʦʙʘʤʠ ʥʘ ʦʙʨʘʥʽʡ ʜʽʣʷʥʮʽ ʧʦʣʷ: 

a. ɺʩʪʘʥʦʚʣʝʥʥʷ ʙʘʟʠ ʥʘʜ ʧʫʥʢʪʦʤ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ɺʚʝʜʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʫ ʢʦʥʪʨʦʣʝʨ ʙʘʟʠ. 

b. ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʦʯʠʥʘʪʠ ʟʥʽʤʘʥʥʷ ʪʦʯʦʢ ï ʚʠʢʦʥʘʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʢʦʥʪʨʦʣʝʨʘ ʨʦʚʝʨʘ ʟ ʢʦʥʪʨʦʣʝʨʦʤ ʙʘʟʠ. 

6. ʋʩʪʘʥʦʚʢʘ ʨʝʞʠʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʦʾ ʙʘʟʦʚʦʾ ʪʦʯʢʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ GPS-

ʧʨʠʡʤʘʯ ʙʘʟʠ ʦʧʠʥʠʚʩʷ ʫ ʟʦʥʽ ʜʽʾ, ʷʢ ʤʽʥʽʤʫʤ, 4 ʩʫʧʫʪʥʠʢʽʚ, ʚʽʭʫ ʨʦʚʝʨʘ 

ʫʢʨʽʧʣʶʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʾ ʪʨʠʥʦʛʠ ʪʘ ʯʝʢʘʶʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 20 

ʭʚ., ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʚ 

ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ï 0,5 ï 1 ʩʤ. 

7. ʇʝʨʝʚʽʨʢʘ ʨʝʞʠʤʫ RTK (Real-Time Kinematics ï ʢʽʥʝʤʘʪʠʢʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ), 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʢʠ ʥʘ ʢʦʥʪʨʦʣʝʨʽ ʨʦʚʝʨʘ. 

ʏʘʩ ʦʯʽʢʫʚʘʥʥʷ ï ʤʠʪʪʻʚʦ, ʪʦʯʥʽʩʪʴ ï 2-3 ʩʤ. 
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8. ʇʝʨʝʚʽʨʢʘ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ, ʟʘ ʷʢʦʛʦ 

ʢʦʥʪʨʦʣʝʨ ʨʦʚʝʨʘ ʚʠʤʽʨʶʻ  ̔ ʟʙʝʨʽʛʘʻ ʢʦʦʨʜʠʥʘʪʠ ʩʚʦʛʦ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʞʥʽ 2 ʩ. ʧʦ ʭʦʜʫ ʨʫʭʫ ʣʶʜʠʥʠ. 

9. ɿʽʙʨʘʥʘ ʚ ʟʘʟʥʘʯʝʥʠʡ ʩʧʦʩʽʙ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʦʨʜʠʥʘʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ 

ʥʝʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʟʘʥʦʩʠʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ  ̔ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʬʦʥʫ, ʷʢʠʡ  ̒ ʦʜʥʽʻʶ ʟʽ 

ʩʢʣʘʜʦʚʠʭ ʬʦʨʤʦʚʘʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʩʮʝʥʠ ʚ ʧʨʦʮʝʩʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʦʜʫ 

ʚʠʢʦʥʘʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʨʫʭʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ. 

ɼʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ DGPS-ʧʨʠʡʤʘʯʽ ʪʘ ʨʝʞʠʤ RTK, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʨʠʡʤʘʯʽʚ (ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ), ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʨʫʭʦʤʽ ʦʙôʻʢʪʠ  

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ 

 

ʗʢ ʧʨʘʚʠʣʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʞʠʤʫ RTK ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ, 1-

3 ʩʤ, ʪʦʤʫ ʮʝʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʟʘʚʜʘʥʴ ʫ ʪʦʯʥʦʤʫ 

ʟʝʤʣʝʨʦʙʩʪʚʽ [2]. ɹʘʟʦʚʘ ʩʪʘʥʮʽʷ, ʷʢʘ ʥʘʜʘʻ ʧʦʧʨʘʚʢʠ ʜʦ ʢʦʦʨʜʠʥʘʪ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ, 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʫʩʽ ʚʠʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʦʯʥʠʡ ʧʦʩʽʚ, 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ  ̔ ʪʦʯʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ. ɼʦʩʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʫ ʚʝʣʠʢʠʭ ʘʛʨʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʦʢʘʟʘʚ, ʱʦ ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ 

ʤʦʞʥʘ ʟ ʨʦʢʫ ʚ ʨʽʢ ʧʨʠʪʨʠʤʫʚʘʪʠʩʴ ʦʜʥʽʻʾ  ̔ʪʽʻʾ ʞ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʦʣʽʾ ï ʧʦʪʨʘʧʣʷʪʠ ʚ 

ʦʜʥʽ  ̔ʪʽ ʞ ʨʷʜʢʠ, ʱʦʙ ʩʽʷʪʠ "ʩʣʽʜ ʚ ʩʣʽʜ" ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʧʦʩʧʽʣʴ. 

ʗʢʱʦ ʫ ʩʠʩʪʝʤʽ ʧʨʝʮʠʟʽʡʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʦʜʥʦʯʘʩʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʤʝʨʝʞʫ, ʟʨʦʩʪʝ ʥʝ ʣʠʰʝ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʡ ʨʘʜʽʫʩ 

ʜʽʾ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʨʠʟʚʝʜʝ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ.  

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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ʋɼʂ 004.9 

 

ʄɽʊʆɼʀ ʌʆʈʄʋɺɸʅʅʗ, ɺɯɼʆɹʈɸɾɽʅʅʗ ʊɸ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ʋʄʆɺʅʀʍ 

ʉʀʄɺʆʃɯɺ ɺ ʉʀʉʊɽʄɯ ʇʈɽʎɯɿɯʁʅʆɻʆ ɿɽʄʃɽʈʆɹʉʊɺɸ 

 

ˏ̨̟̖́̒̎ ̇ Ȣȟ ˑ ̏̌̉̎̎̉̊ ˏ Ȣ 
 

ʂʦʥʮʝʧʮʽʷ ʧʦʙʫʜʦʚʠ ʪʦʯʢʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʦʚôʷʟʘʥʘ ʟ ʽʩʥʫʚʘʥʥʷʤ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʧʦʰʫʢʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʘʪʯʠʢʠ, ʘʻʨʦ- ʢʦʩʤʦʟʥʽʤʢʠ. ʆʪʨʠʤʘʥʥʽ 

ʜʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ, ʧʨʦʛʥʦʟʫ ʫʨʦʞʘʡʥʦʩʪʽ, ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʣʦʛʽʩʪʠʢʠ. 

ʊʦʯʢʦʚʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʝʪʘʧʠ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚ ʤʝʞʘʭ ʧʦʣʷ [1]. 

- ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʦ ʧʦʣʽ, ʢʫʣʴʪʫʨʽ, ʨʝʛʽʦʥʽ, ʫʤʦʚʘʭ; 

- ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ; 

- ɺʠʢʦʥʘʥʥʷ ʨʽʰʝʥʴ - ʧʨʦʚʝʜʝʥʥʷ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʨʪʦʩʭʝʤ ʩʽʣʴʛʦʩʧ ʚʦʣʦʜʽʥʴ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʣ̔ʚ, 

ʪʝʤʘʪʠʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʧʦ ʨʽʟʥʠʤ ʢʨʠʪʝʨʽʷʤ ʡ ʧʦʢʘʟʥʠʢʘʤ, ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʪ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʡ ʩʽʣʴʛʦʩʧ ʪʝʭʥʽʢʠ, ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʣʦʛʽʩʪʠʢʠ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʷʢʽʩʥʦʛʦ ʡ ʽʥʪʫʾʪʠʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɯʩʥʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʦʨʤʠ ʩʪʚʦʨʝʥʥʷ ʋɿ (ʫʤʦʚʥʦʛʦ ʟʥʘʢʫ), ʟʫʤʦʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʘʤʦʛʦ ʷʚʠʱʘ, ʱʦ ʢʘʨʪʦʛʨʘʬʫʻʪʴʩʷ, ʧʝʚʥʽ ʧʨʘʚʠʣʘ ʧʦʻʜʥʘʥʥʷ ʟʥʘʢʽʚ  ̔

ʪʨʘʜʠʮʽʾ [2]. ɹʘʛʘʪʦ ʱʦ ʜʠʢʪʫʶʪʴ ʫʤʦʚʠ ʩʧʨʠʡʥʷʪʪʷ ʟʥʘʢʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦ ʢʘʨʪʘʭ  ̔ʽʥ. ɯ ʧʨʠ ʮʴʦʤʫ ʚʩʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʟʥʘʢʠ ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʚʩʴʦʛʦ ʟ ʰʝʩʪʠ 

ʛʨʘʬʽʯʥʠʭ ʟʤʽʥʥʠʭ: ʬʦʨʤʠ, ʨʦʟʤʽʨʫ, ʦʨʽʻʥʪʫʚʘʥʥʷ, ʢʦʣʴʦʨʫ, ʥʘʩʠʯʝʥʦʩʪʽ ʢʦʣʴʦʨʫ  ̔

ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʟʥʘʢʘ. ɿ ʮʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚʩʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. ʂʘʨʪʦʛʨʘʬʽʯʥʽ ʫʤʦʚʥʽ ʟʥʘʢʠ - ʮʝ ʛʨʘʬʽʯʥʽ ʩʠʤʚʦʣʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʥʘ 

ʢʘʨʪʽ ʧʦʟʥʘʯʘʶʪʴ ʚʠʜ ʦʙ'ʻʢʪʽʚ, ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʦʨʤʫ  ̔ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ ʜʘʶʪʴ ʾʭ 

ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʋʤʦʚʥʽ ʟʥʘʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ - ʪʦʯʢʦʚʽ, ʣʽʥʽʡʥʽ, ʧʣʦʱʠʥʥʽ. 

ʊʦʯʢʦʚʽ ʟʥʘʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʦʢʘʟʫ ʦʙ'ʻʢʪʽʚ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʚ ʧʫʥʢʪʘʭ. ʎ ̔ʟʥʘʢʠ 

ʟʘʚʞʜʠ ʧʦʟʘʤʘʩʰʪʘʙʥʽ, ʾʭ ʨʦʟʤʽʨʠ ʥʘ ʢʘʨʪʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʩʪʠʥʥʠʭ ʨʦʟʤʽʨʽʚ ʦʙ'ʻʢʪʽʚ 

ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʃʽʥʽʡʥʽ ʟʥʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʢʘʟʫ ʣʽʥʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ: ʨʽʯʦʢ, 

ʜʦʨʽʛ, ʢʦʨʜʦʥʽʚ, ʪʝʢʪʦʥʽʯʥʠʭ ʨʦʟʣʦʤʽʚ  ̔ ʪ. ʧ. ɺʦʥʠ ʤʘʩʰʪʘʙʥʽ ʟʘ ʜʦʚʞʠʥʦʶ, ʘʣʝ 

ʧʦʟʘʤʘʩʰʪʘʙʥʽ ʧʦ ʰʠʨʠʥʽ. ʇʣʦʱʠʥʥʽ ʟʥʘʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʢʘʟʫ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘ ʢʘʨʪʽ ʩʚʦʾ ʨʦʟʤʽʨʠ  ̔ ʦʙʨʠʩʠ. ʊʘʢʽ ʟʥʘʢʠ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʢʦʥʪʫʨʫ  ̔ʡʦʛʦ ʟʘʧʦʚʥʝʥʥʷ, ʚʦʥʠ ʟʘʚʞʜʠ ʤʘʩʰʪʘʙʥʽ, ʧʦ ʥʠʤ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʧʣʦʱʫ ʦʙ'ʻʢʪʽʚ.  

ʊʨʘʜʠʮʽʡʥʦ ʚʩʽ ʫʤʦʚʥʽ ʟʥʘʢʠ ʙʫʣʠ ʩʪʘʪʠʯʥʠʤʠ, ʟ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʟ'ʷʚʠʣʠʩʷ ʩʧʝʮʠʬʽʯʥʽ ʜʠʥʘʤʽʯʥʽ ʫʤʦʚʥʽ ʟʥʘʢʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʝʷʢʠʭ 

ʟʘʜʘʯ ʥʘʚʽʛʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ Digitals ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʫʤʦʚʥʦʛʦ ʟʥʘʢʫ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʩʰʪʘʙʫ [3]. ɼʣʷ ʮʴʦʛʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʢʨʠʧʪ ʦʙʨʦʙʢʠ ʜʽʡ  ̔ʷʢʠʡ ʧʨʦʧʠʩʫʻʪʴʩʷ ʚ ʩʣʫʞʙʦʚʽ ʰʘʨʠ ʢʘʨʪʠ, ʥʘ 

ʧʨʠʢʣʘʜʽ: 
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@Map.LayerSymbolFromZoom IDʍʍʍʍʍ 500:ˉY 2000:ˉY1 5000:ˉY2 

ʜʝ: 

%Events.OnChangeZoom- ʧʦʯʘʪʦʢ ʨʦʙʦʪʠ ʧʨʠ ʟʤʽʥʽ ʝʢʨʘʥʥʦʛʦ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ;  

IDʍʍʍʍʍ - ID ʩʣʦʶ ʜʦ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʢʨʠʧʪ; 

500, 2000, 5000- ʝʢʨʘʥʥʠʡ ʤʘʩʰʪʘʙ ʢʘʨʪʠ; 

ˉY, : Ȳ1, : Ȳ2-ʥʦʤʝʨ ʫʤʦʚʥʦʛʦ ʟʥʘʢʘ ʟ ʙʽʙʣʽʦʪʝʢʠ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. 

 

ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Digitals ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ: 

- ʦʜʠʥʦʯʥʠʡ (ʢʦʣʦʜʷʟʴ, ʣʽʭʪʘʨ, ʨʝʧʝʨ); 

- ʣʽʥʽʡʥʠʡ (ʦʛʦʨʦʞʘ, ʤʝʞʘ, ʫʢʽʩ); 

- ʧʣʦʱʠʥʥʠʡ (ʧʦʣʝ, ʨʦʩʣʠʥʥʽʩʪʴ, ʩʘʜ); 

- ʣʽʥʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ (ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ); 

- ʣʽʥʽʡʥʦ-ʤʘʩʰʪʘʙʦʚʘʥʠʡ (ʫʢʽʩ, ʧʽʜʧʽʨʥʘ ʩʪʽʥʢʘ); 

- ʧʦʦʜʠʥʦʢʦ-ʢʫʪʦʚʠʡ (ʤʽʩʪ, ʘʣʴʪʘʥʢʘ, ʥʘʚʽʩ ʥʘ ʩʪʦʚʧʽ); 

- ʣʽʥʽʡʥʦ-ʢʫʪʦʚʠʡ (ʢʚʘʨʪʘʣʠ ʧʨʦʝʢʪʦʚʘʥʽ); 

- ʜʚʦʣʽʥʽʡʥʠʡ (ʜʦʨʦʛʠ, ʰʦʩʝ, ʢʘʥʘʣʠ ʧʦʟʘʤʘʩʰʪʘʙʥʽ); 

- ʰʪʨʠʭʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʝ (ʙʦʣʦʪʦ, ʩʦʣʦʥʯʘʢ); 

- ʰʪʨʠʭʫʚʘʥʥʷ ʚʽʜʥʦʩʥʝ (ʙʫʜʽʚʣʽ ʥʝʞʠʪʣʦʚʽ ʚʦʛʥʝʩʪʽʡʢʽ). 

ʋʩʽ ʫʤʦʚʥʽ ʟʥʘʢʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʙʽʙʣʽʦʪʝʮʽ ʋɿ. ɺ ʤʝʥʝʜʞʝʨʽ ʋɿ 

ʧʨʠʩʫʪʥʽʡ ʚʝʣʠʢʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʩʢʣʘʜʥʠʭ ʋɿ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʫʧʫʚʘʥʥʷ, ʚʩʪʘʚʢʫ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ, ʩʪʚʦʨʝʥʥʷ 

ʣʘʥʮʶʛʫ ʟʽ ʟʥʘʢʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʦʙʫʜʦʚʘʥʦ ʨʷʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ  ̔ ʧʣʘʥʽʚ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʽʙʣʽʦʪʝʢʫ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ Digitals,ʪʘʢʦʞ ʩʪʚʦʨʝʥʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʮʠʭ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʩʰʪʘʙʫ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʬʦʥʫ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʇʆʂʈʀʊʊʗ WIFI ʄɽʈɽɾɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ʂʃɯʊʀʅʅʆɻʆ 

ɸɺʊʆʄɸʊʋ 

 

˞̘́̄́ ˬ Ȣȟ ˏ ̨̏̌̏̋̓́ ̱ Ȣ  
 

ʋ 1989 ʨʦʮʽ ʊʽʤ ɹʝʨʥʝʨʩ-ʃ ̔ ʟʘʧʨʦʧʦʥʫʚʘʚ ʢʦʥʮʝʧʮʽʶ ɺʩʝʩʚʽʪʥʴʦʾ ʧʘʚʫʪʠʥʠ. 

ɯʥʰʠʥʤʠ ʩʣʦʚʘʤʠ ï World Wide Web. ɿ ʪʦʛʦ ʯʘʩʫ ʜʘʥʘ ʢʦʥʮʝʧʮʽʷ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʣʘʩʴ,  ̔

ʥʘʨʘʟʽ ʤʠ ʤʘʻʤʦ ɯʥʪʝʨʥʝʪ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ ʚ ʷʢʦʤʫ ʤʠ ʡʦʛʦ ʜʦʙʨʝ ʟʥʘʻʤʦ. ɺ ʋʢʨʘʾʥʫ 

ɯʥʪʝʨʥʝʪ ñʧʨʠʡʰʦʚò ʙʣʠʟʴʢʦ 25 ʨʦʢʽʚ ʪʦʤʫ. ɿʚʠʯʘʡʥʦ, ʜʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʤʘʚ ʥʝ ʢʦʞʝʥ, ʘ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʠʤ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʡʪʠ ʫ ʩʧʝʮʽʘʣʴʥʽ ʽʥʪʝʨʥʝʪ-ʢʣʫʙʠ. ɿ ʯʘʩʦʤ ʩʠʪʫʘʮʽʷ 

ʟʤʽʥʶʚʘʣʘʩʴ,  ̔ʚʩʝ ʙʽʣʴʰʝ  ̔ʙʽʣʴʰʝ ʣʶʜʝʡ ʩʪʘʚʘʣʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ɯʥʪʝʨʥʝʪ. ʉʪʘʥʦʤ ʥʘ 

2006 ʨʽʢ, ʋʢʨʘʾʥʘ ʥʘʣʽʯʫʚʘʣʘ ʧʦʥʘʜ 3,8 ʤʣʥ. ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʮ ̫ʮʠʬʨʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 50% ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʜʝʨʞʘʚʠ.  

ɺ ʫʤʦʚʘʭ ʥʘʫʢʦʚʦʛʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʤʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʨʦʢʫ ʚ ʨʽʢ 

ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʽʥʮʽ 90-ʭ ʨʦʢʽʚ ʟô̫ ʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʩʪʘʥʜʘʨʪ ʫ 

ʙʝʟʜʨʦʪʦʚʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ï ɯɽɽɽ 802.11. ʉʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʚʚʘʞʘʻʪʴʩʷ ɯɽɽɽ 

802.11n, ʫ ʷʢʦʛʦ  ̒ʽʥʘʢʰʘ, ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʘ ʥʘʟʚʘ - Wi-Fi. ʐʚʠʜʢʽʩʪʴ ʩʫʯʘʩʥʠʭ Wi-Fi 

ʩʷʛʘʻ ʜʦ 150 ʄʙʽʪ/ʩ, ʮʝ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ɯʥʪʝʨʥʝʪ ʤʝʨʝʞʝʶ ʜʦʩʠʪʴ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʫ ʦʙʣʘʩʪʽ ʜʽʾ Wi-Fi ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʪʝʭʥʦʣʦʛʽʷ Wi-F  ̔

ʟʥʘʡʰʣʘ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʝʟʣʽʯʽ ʛʘʣʫʟʝʡ ʷʢ ʥʘʫʢʦʚʠʭ, ʪʘʢ  ̔ ʩʫʩʧʽʣʴʥʠʭ. ʊʦʯʢʠ 

ʜʦʩʪʫʧʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʢʘʬʝ, ʘʝʨʦʧʦʨʪʘʭ, ʚʦʢʟʘʣʘʭ, ʯʠ ʧʨʦʩʪʦ ʥʘ ʚʫʣʠʮʷʭ. ʉʫʯʘʩʥʽ 

ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʪʝʣʝʚʽʟʦʨʠ, ʛ̔ʨʦʚʽ ʢʦʥʩʦʣʽ, ʝʣʝʢʪʨʦʥʥʽ ʢʥʠʛʠ, ʧʽʜʪʨʠʤʫʶʪʴ Wi-Fi. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʧʨʦʝʢʪʠ ʧʦ ʟʘʤʽʱʝʥʥʶ ʩʪʽʣʴʥʠʢʦʚʠʭ ʤʝʨʝʞ ʪʝʣʝʬʦʥʽʚ ï ʤʝʨʝʞʘʤʠ 

Wi-Fi, ʘʜʞʝ ʟ ʨʦʟʚʠʪʢʦʤ VoIP, ʮʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ.  

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ Wi-Fi ʤʝʨʝʞʽ,  ̒ʧʨʦʙʣʝʤʘ ʧʦʢʨʠʪʪʷ  ̔ʷʢʦʩʪʽ 

ʩʠʛʥʘʣʫ. ɿʚʠʯʘʡʥʦ, ʮʝ ʥʝ  ̒ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʨʦʫʪʝʨ 

ʚʜʦʤʘ, ʯʠ ʚ ʥʝʚʝʣʠʢʦʤʫ ʢʘʬʝ. ɼʣʷ ʥʝ ʚʝʣʠʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʪʘʢʦʾ ʧʨʦʙʣʝʤʠ ʧʨʦʩʪʦ ʥʝ 

ʽʩʥʫʻ, ʘʜʞʝ ʩʫʯʘʩʥʽ Wi-Fi ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ ʜʣʷ 

ʜʘʥʠʭ ʮʽʣʝʡ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʷʚʽʪʴ, ʱʦ ʚʠ ʙʫʜʫʻʪʝ ʦʬʽʩ ʜʣʷ ʚʝʣʠʢʦʾ ɯʊ ʢʦʤʧʘʥʽʾ, ʯʠ 

ʪʦʨʛʦʚʠʡ ʮʝʥʪʨ. ʉʘʤʝ ʜʣʷ ʪʘʢʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʴ ʤʦʜʝʣʴ ʢʣʽʪʠʥʥʦʛʦ ʘʚʪʦʤʘʪʫ. 

ʂʣʽʪʠʥʥʠʡ ʘʚʪʦʤʘʪ ï ʜʠʩʢʨʝʪʥʘ ʤʦʜʝʣʴ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʨʝʰʽʪʢʫ, ʢʦʞʥʘ ʢʣʽʪʠʥʢʘ 

ʷʢʦʾ ʤʘʻ ʩʚʽʡ ʩʪʘʥ. ɼʘʥʠʡ ʩʪʘʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʚʯʘʩʥʦ ʟʘʜʘʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. ʆʜʥʽʻʶ ʽʟ 

ʚʘʞʣʠʚʠʭ ʦʟʥʘʢ ï  ̒ʪʝ, ʱʦ ʫ ʤʦʜʝʣʽ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʽʚ ʤʘʻ ʙʫʪʠ ʦʙʤʝʞʝʥʦʶ.ʊʘʢʦʶ  ̒

ʜʚʦʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʢʣʽʪʠʥʥʦʛʦ ʘʚʪʦʤʘʪʫ, ʱʦ  ̒ʚʽʜʦʤʦʶ ʱʝ ʟ 70-ʭ ʨʦʢʽʚ, ʟʘʚʜʷʢʠ ɼʞʦʥʫ 

ʂʦʥʚʝʶ. ʉʘʤʝ ʚʽʥ,  ̒ ʘʚʪʦʨʦʤ ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʛʦ ʧʨʠʢʣʘʜʫ ʜʚʦʚʠʤʽʨʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʘʚʪʦʤʘʪʫ ï çɻʨʘ ɾʠʪʪʷè. ʅʘʨʘʟʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʽʥʰʠʭ ʤʦʜʝʣʝʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʟʤʦʜʝʣʶʚʘʪʠ ʙʝʟʣʽʯ ʧʨʦʮʝʩʩʽʚ, ʚʽʜ ʧʦʛʦʜʥʠʭ ʷʚʠʱ, ʜʦ ʪʨʘʬʽʢʫ ʥʘ ʜʦʨʦʛʘʭ ʤʽʩʪʘ. 

ʊʦʞ, ʷʢʠʤ ʯʠʥʦʤ ʤʦʜʝʣʴ ʢʣʽʪʠʥʥʦʛʦ ʘʚʪʦʤʘʪʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʟʘʜʘʯʽ ʧʦʢʨʠʪʪʷ 

Wi-Fi ʤʝʨʝʞʽ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʘʥʦʾ ʤʦʜʝʣʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʙʫʜʝ 

ʷʚʣʷʪʠ ʩʦʙʦʶ ʦʢʨʝʤʦ ʚʟʷʪʘ ʢʣʽʪʠʥʢʘ ʧʦʣʷ ʘʚʪʦʤʘʪʫ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʣʽʪʠʥʦʶ ʧʦʣʷ 

ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʯʘʩʪʠʥʘ ʧʨʠʤʽʱʝʥʥʷ (ʯʠ ʤʽʩʮʝʚʦʩʪʽ) ʧʣʦʱʝʶ 1 ʤ2. ʂʦʞʥʘ ʟ ʢʣʽʪʠʥʦʢ 

ʤʘʪʠʤʝ ʩʪʘʥ ʚʽʜ 0 ʜʦ 100. ʏʠʩʣʦ 100 ʦʟʥʘʯʘʪʠʤʝ 100% ʧʦʢʨʠʪʪʷ ʫ ʜʘʥʽʡ ʦʙʣʘʩʪʽ, ʘ 0 ï 

ʥʘʚʧʘʢʠ, ʱʦ ʧʦʢʨʠʪʪʷ ʥʝʤʘʻ. ʊʦʯʢʘʤʠ ʟ 100% ʧʦʢʨʠʪʪʷʤ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʤʽʩʮʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʫʪʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʢʣʽʪʠʥʥʠʡ ʘʚʪʦʤʘʪ. ʊʘʢ ʷʢ, ʫ 

ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʽʥʠ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʦʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʩʪʘʥʫ ʧʦʢʨʠʪʪʷ, ʚʚʝʩʪʠ 

ʜʦʜʘʪʢʦʚʠʡ ʩʪʘʥ ï ʯʠ  ̒ʟʘʜʘʥʘ ʢʣʽʪʠʥʢʘ ʩʪʽʥʦʶ, ʘʙʦ ʧʦʜʽʙʥʦʶ ʧʝʨʝʰʢʦʜʦʶ. ʉʪʘʥ ʢʦʞʥʦʾ 

ʢʣʽʪʠʥʢʠ ʙʫʜʝ ʦʙʯʠʩʣʶʚʘʪʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʢʣʽʪʠʥʦʢ, ʱʦ ʾʾ ʦʪʦʯʫʶʪʴ. ʆʪʞʝ, 

ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʥʫ ʢʣʽʪʠʥʢʠ ʚʠʛʣʷʜʘʪʠʤʝ, ʧʨʠʙʣʠʟʥʦ, ʪʘʢ : 
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A[i,  j]  = f (A[i,  j],  A[i -1, j],  A[i -1, j+1], é, A[i,  j-1], A[i -1, j-1])   (1) 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʠ ʬʫʥʢʮʽʶ f(A) ʽʟ ʬʦʨʤʫʣʠ (1), ʜʝ ɸ ï 

ʤʥʦʞʠʥʘ ʫʩʽʭ ʢʣʽʪʠʥʦʢ, ʱʦ ʦʪʦʯʫʶʪʴ ʟʘʜʘʥʫ, ʚʢʣʶʯʘʶʯʠ ʾʾ ʩʘʤʫ. 

 

 
 

ʋ ʥʘʚʝʜʝʥʽʡ ʬʦʨʤʫʣʽ,  ̒ʜʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ: ‌ ï ʧʘʨʘʤʝʪʨ, ʱʦ ʜʦʨʽʚʥʶʻ ʨ̔ ʟʥʠʮʽ 

ʤʽʞ ʩʪʘʥʘʤʠ ʧʦʢʨʠʪʪʷ ʩʫʩʽʜʥʽʭ ʢʣʽʪʠʥʦʢ; ‍ ï ʧʘʨʘʤʝʪʨ, ʱʦ ʧʦʜʚʦʶʻ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʚʽʜʥʽʤʘʻʪʴʩʷ, ʷʢʱʦ ʟʘʜʘʥʘ ʢʣʽʪʠʥʢʘ ï  ̒ʩʪʽʥʦʶ. ɼʘʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ.  

 

ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʙʦʪʠ ʤʦʜʝʣ ̔

 

ʆʪʞʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ ʧʨʦʩʪʦʾ ʤʦʜʝʣʽ, ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʧʨʦʩʪʫ ʢʘʨʪʫ 

ʧʦʢʨʠʪʪʷ Wi-Fi ʤʝʨʝʞʽ ʫ ʧʨʠʤʽʱʝʥʥʽ. ɿʘ ʜʦʤʦʛʦʶ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʨʘʭʫʚʘʪʠ 

ʩʝʨʝʜʥʽʡ ʚʽʜʩʦʪʦʢ ʧʦʢʨʠʪʪʷ ʧʨʠʤʽʱʝʥʥʷ. ʑʦ ʜʘʩʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ, ʯʠ ʦʧʪʠʤʘʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ.  

ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʘ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʨʘʭʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʨʦʫʪʝʨʽʚ, ʥʝʦʙʭʥʽʜʥʦ ʧʦʩʪʽʡʥʦ ʢʦʞʝʥ ʨʘʟ 

ʟʘʜʘʚʘʪʠ ʥʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʽʟ 100% ʧʦʢʨʠʪʪʷʤ, ʜʦʢʠ ʥʝ ʟʥʘʡʜʝʪʴʩʷ ʦʧʪʠʤʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ(ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʨʠʪʪʷ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʠʤ). ɸʣʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʮ  ʁ ʨʦʙʦʪʫ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʧôʶʪʝʨ. ʊʦʤʫ,  ̔ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʩʪʽ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʠʤ ʙʽʣʴʰʝ ʧʷʪʠʜʝʩʷʪʠ ʨʦʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ. 
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ɿɸʍʀʉʊ ʊʈɸʅɿɸʂʎɯʁ ɺ ʂɸʅɸʃɸʍ ʂʆʈʇʆʈɸʊʀɺʅʀʍ ʄɽʈɽɾ ɿɸ 

ɼʆʇʆʄʆɻʆʖ VPN-ʊɽʍʅʆʃʆɻɯʁ 

 

˜̖́̑̏̍̆̎̋̏ ˴ Ȣȟ ː ̨́̌̋̎ ˏ Ȣ 
 

ɺ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʧʦʙʫʜʦʚʠ ʟʘʭʠʱʝʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ VPN 

ʣʝʞʠʪʴ ʜʦʩʠʪʴ ʧʨʦʩʪʘ ʽʜʝʷ: ʷʢʱʦ ʚ ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ  ̒ ʜʚʘ ʚʫʟʣʠ, ʷʢʽ ʧʨʘʛʥʫʪʴ 

ʦʙʤʽʥʷʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʡ ʮʽʣʽʩʥʦʩʪʽ ʧʝʨʝʜʘʥʦʾ 

ʧʦ ʚʽʜʢʨʠʪʠʤ ʤʝʨʝʞʘʤ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʥʠʤʠ, ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʪʫʥʝʣʴ, 

ʜʦʩʪʫʧ ʜʦ ʷʢʦʛʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥʠʡ ʫʩʽʤ ʤʦʞʣʠʚʠʤ ʘʢʪʠʚʥʠʤ  ̔

ʧʘʩʠʚʥʠʤ ʟʦʚʥʽʰʥʽʤ ʩʧʦʩʪʝʨʽʛʘʯʘʤ. ʊʝʨʤʽʥ çʚʽʨʪʫʘʣʴʥʠʡè ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟ'ʻʜʥʘʥʥʷ 

ʤʽʞ ʜʚʦʤʘ ʚʫʟʣʘʤʠ ʤʝʨʝʞʽ ʥʝ  ̒ ʧʦʩʪʽʡʥʠʤ (ʞʦʨʩʪʢʠʤ)  ̔ ʽʩʥʫʻ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʘʬʽʢʘ ʧʦ ʤʝʨʝʞʽ. ʇʝʨʝʚʘʛʠ, ʦʜʝʨʞʫʚʘʥʽ ʢʦʤʧʘʥʽʻʶ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʪʘʢʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʪʫʥʝʣʽʚ, ʧʦʣʷʛʘʶʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʟʥʘʯʥʽʡ ʝʢʦʥʦʤʽʾ ʬʽʥʘʥʩʦʚʠʭ 

ʢʦʰʪʽʚ. 

ɽʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʊ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ  ̒ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʩʪʨʘʪʝʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  ̔ʦʨʛʘʥʽʟʘʮʽʡ. ʊʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ VPN ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʮ ̔ ʟʘʚʜʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʤʝʨʝʞʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʚʽʜʜʘʣʝʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ  ̔ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʤʝʨʝʞʝʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʭʠʱʝʥʦʛʦ ʢʘʥʘʣʫ (ʪʫʥʝʣʶ), çʧʨʦʢʣʘʜʝʥʦʛʦè ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ. 

ʇʨʦʪʦʢʦʣʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞʘʭ VPN: 

- IPSec (IP security) ð ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ IPv4. 

- PPTP (point-to-point tunneling protocol) ð ʨʦʟʨʦʙʣʷʚʩʷ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʴʷʤʠ 

ʜʝʢʽʣʴʢʦʭ ʢʦʤʧʘʥʽʡ, ʫ ʪʦʤʫ ʞ ʯʠʩʣʽ Microsoft. 

- L2TP (Layer 2 Tunnelling Protocol) ð ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʢʦʤʧʘʥʽʡ 

Microsoft ʪʘ Cisco. 

ʂʨʽʤ ʦʙ'ʻʜʥʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ VPN ʜʦʩʪʫʧʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʦʪʨʠʤʫʚʘʪʠ ʙʝʟʧʝʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʤʝʨʝʞʽ ʚʽʜʜʘʣʝʥʦ - ʟ ʙʫʜʠʥʢʫ, ʟ ʛʦʪʝʣʶ, ʧʝʨʝʙʫʚʘʶʯʠ ʫ ʚʽʜʨʷʜʞʝʥʥʽ.  

ɼʘʥʽ, ʧʝʨʝʜʘʥʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʦ ʧʫʙʣʽʯʥʠʭ ʤʝʨʝʞʘʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦ 

ʦʙʨʦʙʣʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. VPN ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʤʝʨʝʞʽ ʻʜʠʥʠʡ ʧʣʘʥ ʘʜʨʝʩʘʮʽʾ,  ̔  ̒ʧʦʚʥʽʩʪʶ ʧʨʦʟʦʨʠʤ ʜʣʷ ʚʩʽʭ ʤʝʨʝʞʥʠʭ 

ʜʦʜʘʪʢʽʚ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ VPN, ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʨʦʟʚ'ʷʟʘʪʠ ʜʣʷ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʠʪʘʥʴ, ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʟ ʙʝʟʣʽʯʽ ʚʠʜʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ ʡ ʧʨʘʚʠʣʴʥʦ ʩʢʦʥʬʽʛʫʨʫʚʘʪʠ ʮʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ.  
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ɸʃɻʆʈʀʊʄɯʏʅɯ ʄɽʊʆɼʀ ʇɯɼɺʀʑɽʅʅʗ ʊʆʏʅʆʉʊɯ ɺʀɿʅɸʏɽʅʅʗ 

ʇʈʆʉʊʆʈʆɺʆ-ʏɸʉʆɺʀʍ ʂʆʆʈɼʀʅɸʊ ʄʆɹɯʃʔʅʀʍ ɸɻʈɽɻɸʊɯɺ ɺ ʉʀʉʊɽʄɸʍ 

ʎʀʌʈʆɺʆɻʆ ɿɽʄʃɽʈʆɹʉʊɺɸ 

 

˗̨́̒̍ ̇ Ȣ, ̠ ̨́̒̍ ̱ Ȣ 
 

ʂʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʛʣʦʙʘʣʴʥʦʾ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʉʅʉ) ʷʢ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ [1], ʢʦʪʨʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʝʮʠʟʽʡʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʩʪʘʚʠʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʟ ʧʦʛʣʷʜʫ ʪʦʯʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ̔ʘʪʨʠʙʫʪʽʚ ʥʘʜʽʡʥʦʩʪʽ ʥʘʚʽʛʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʗʢʱʦ ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʙʦʢʫ ʉʅʉ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʜʦʩʪʫʧʥʽʩʪʴ (ʛʦʪʦʚʥʽʩʪʴ), ʮʽʣʽʩʥʽʩʪʴ, 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʜʦʩʪʦʚʽʨʥʽʩʪʴ), ʪʦ ʛʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʉʅʉ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ ʚ ʮʽʣʷʭ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʚʽʛʘʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʚ ʙʦʨʪʦʚʽʡ ʘʧʘʨʘʪʫʨʽ 

ʩʧʦʞʠʚʘʯʘ, ʚʠʩʪʫʧʘʶʪʴ ʡʦʛʦ ʜʘʣʴʥʽʩʪʴ ʜʦ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʫʧʫʪʥʠʢʽʚ (ʅʉ), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʟʦʥʽ ʚʠʜʠʤʦʩʪʽ,  ̔ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʧʝʨʝʜʘʥʦʤʫ ʟ ʩʫʧʫʪʥʠʢʘ  ̔ ʧʨʠʡʥʷʪʦʤʫ ʥʘʚʽʛʘʮʽʡʥʠʤ ʧʨʠʡʤʘʯʝʤ 

ʨʘʜʽʦʩʠʛʥʘʣʽ,  ̒ ʟʘʪʨʠʤʢʘ ʩʠʛʥʘʣʫ  ̔ ʜʦʧʧʣʝʨʽʚʩʴʢʠʡ ʟʩʫʚ ʯʘʩʪʦʪʠ, ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʠʭ ʻ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʛʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʫ ʉʅʉ [2]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʤʦʛʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʦʭ ʚʢʘʟʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʫʧʝʨʝʯʣʠʚʽ: ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʰʠʨʶʚʘʪʠ ʩʧʝʢʪʨ ʩʠʛʥʘʣʫ, ʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ï 

ʟʙʽʣʴʰʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʩʠʛʥʘʣʫ, ʜʘʥʘ ʩʫʧʝʨʝʯʥʽʩʪʴ ʫʩʫʚʘʻʪʴʩʷ ʨʦʟʚôʷʟʘʥʥʷʤ ʟʘʜʘʯʽ 

ʩʧʽʣʴʥʦʾ ʦʮʽʥʢʠ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʠʯʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʩʧʽʣʴʥʠʭ ʦʮʽʥʦʢ 

ʦʙʦʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʙʘʟʠ 

ʩʠʛʥʘʣʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʙʫʪʢʦʤ ʝʬʝʢʪʠʚʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʠʛʥʘʣʫ ʥʘ ʝʬʝʢʪʠʚʥʫ 

ʰʠʨʠʥʫ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘ ʨʽʚʥʽ ʩʠʛʥʘʣʽʚ ʟʘʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʨʠʡʥʷʪʥʠʭ ʪʦʯʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʦʩʥʦʚʥʦʶ 

ʚʠʤʦʛʦʶ ʜʦ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʫ ʉʅʉ ʙʫʜʝ ʟʙʽʣʴʰʝʥʥʷ ʙʘʟʠ ʩʠʛʥʘʣʫ. 

ʂʦʦʨʜʠʥʘʪʠ ʩʧʦʞʠʚʘʯʘ ʉʅʉ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʜʘʣʴʥʽʩʪʴ ʜʦ 

ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ ʩʫʧʫʪʥʠʢʽʚ-ʧʝʨʝʜʘʚʘʯʽʚ ʟ ʚʽʜʦʤʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʄʘʪʝʤʘʪʠʯʥʠʤ 

ʘʧʘʨʘʪʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʩʠʥʪʝʟ ʦʧʪʠʤʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʨʫʭʦʤʦʛʦ ʦʙôʻʢʪʘ,  ̒ʪʝʦʨʽʷ ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. ɿʘʜʘʯʘ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʬʽʣʴʪʨʘʮʽʾ ʬʦʨʤʫʣʶʻʪʴʩʷ ʷʢ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʢʦʞʝʥ ʧʦʪʦʯʥʠʡ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʬʦʨʤʫʻ ʦʮʽʥʢʫ ʚʝʢʪʦʨʘ 

ʩʧʦʞʠʚʘʯʘ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʜʠʩʧʝʨʩʽʻʶ ʧʦʭʠʙʢʠ ʦʮʽʥʶʚʘʥʥʷ. 

ɿʘʜʘʯʘ ʦʮʽʥʢʠ ʚʝʢʪʦʨʘ ʩʧʦʞʠʚʘʯʘ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʚʘ ʝʪʘʧʠ: ʝʪʘʧ ʦʧʪʠʤʘʣʴʥʦʾ 

ʦʮʽʥʢʠ  ̔ʬʽʣʴʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʘʜʽʦʩʠʛʥʘʣʽʚ (ʟʘʪʨʠʤʢʠ  ̔ʯʘʩʪʦʪʠ) ʪʘ 

ʝʪʘʧ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ  ̔ ʦʮʽʥʢʠ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʘʣʴʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ). ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʟʘʜʘʯʘ ʧʦʰʫʢʫ ʩʠʛʥʘʣʫ  ̔ʬʽʣʴʪʨʘʮʽʾ ʡʦʛʦ 

ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʥʘ ʜʨʫʛʦʤʫ ï ʦʙʯʠʩʣʶʶʪʴʩʷ ʦʮʽʥʢʠ ʚʝʢʪʦʨʘ ʩʧʦʞʠʚʘʯʘ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʮʽʥʦʢ ʥʘʚʽʛʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɼʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʪʦʯʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʅʉ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʧʦʭʠʙʦʢ ʉʅʉ  ̔ ʦʮʽʥʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʥʘʚʽʛʘʮʽʡʥʦ-ʯʘʩʦʚʠʭ 

ʚʠʟʥʘʯʝʥʴ ʚ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʪʦʯʥʽʩʪʴ 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

59 

 

ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʚʠʩʦʪʠ, ʰʚʠʜʢʦʩʪʽ, ʯʘʩʫ ʡ ʽʥʰʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʦʤʦʛʦ ʦʙôʻʢʪʘ ʚʧʣʠʚʘʻ ʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ:  

- ʧʦʭʠʙʢʠ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʦʛʦ  ̔ʝʬʝʤʝʨʠʜʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʷʢ ʫ 

ʢʦʩʤʽʯʥʦʤʫ ʩʝʛʤʝʥʪʽ, ʪʘʢ  ̔ʫ ʥʘʟʝʤʥʦʤʫ ʩʝʛʤʝʥʪʽ ʢʝʨʫʚʘʥʥʷ;  

- ʧʦʭʠʙʢʠ, ʷʢʽ ʚʥʝʩʝʥʽ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʩʠʛʥʘʣʫ ʢʦʥʢʨʝʪʥʦʛʦ ʅʉ; 

- ʧʦʭʠʙʢʠ ʘʧʘʨʘʪʫʨʠ ʩʧʦʞʠʚʘʯʽʚ ʉʅʉ. 

ʎ ̔ ʧʦʭʠʙʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʨʚʠʥʥʠʭ  ̔ ʚʪʦʨʠʥʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʧʨʦʤʽʥʶʚʘʥʠʭ ʅʉ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʪʘ ʩʝʨʝʜʦʚʠʱʘ 

ʾʭ ʧʦʰʠʨʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʦʙʽʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ  ̒ʪʘʢʝ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʫʟʽʨôʷ 

ʩʫʧʫʪʥʠʢʽʚ  ̔ʩʧʦʞʠʚʘʯʘ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ ʚʝʢʪʦʨʫ ʢʦʦʨʜʠʥʘʪ ʟʘ 

ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʝʡ. ʗʢ ʧʨʘʚʠʣʦ, ʩʠʥʭʨʦʥʽʟʦʚʘʥʘ 

ʩʪʨʫʢʪʫʨʘ ʢʦʩʤʽʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ï ʧʽʜʩʠʩʪʝʤʘ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʜʣʷ ʩʧʦʞʠʚʘʯʘ 

ʧʦʩʪʽʡʥʫ ʚʠʜʠʤʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʫʧʫʪʥʠʢʽʚ. 

ʗʢ ʩʧʦʩʽʙ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʦʢ ʉʅʉ ʜʣʷ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʚʝʢʪʦʨʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʨʫʭʦʤʠʭ ʦʙôʻʢʪʽʚ. 

ʅʦʤʽʥʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʦʜʥʦʨʘʟʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʝʡ ʜʦ ʯʦʪʠʨʴʦʭ ʅʉ. ʇʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʽʛʘʮʽʡʥʠʭ ʚʠʟʥʘʯʝʥʴ, 

ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʗʢʱʦ ʜʣʷ 

ʥʝʨʫʭʦʤʦʛʦ ʦʙôʻʢʪʘ ʤʦʞʥʘ ʫʩʝʨʝʜʥʶʚʘʪʠ ʦʜʝʨʞʘʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟʘ ʩʢʽʥʯʝʥʥʠʤ ʦʙʩʷʛʦʤ 

ʚʠʙʽʨʢʠ ʘʙʦ ʨʝʢʫʨʝʥʪʥʦ, ʧʨʠ ʮʴʦʤʫ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ ʫʩʝʨʝʜʥʝʥʥʷ ʟʘʣʝʞʠʪʴ 

ʩʪʫʧʽʥʴ ʫʩʫʥʝʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʧʦʭʠʙʦʢ, ʪʦ ʜʣʷ ʨʫʭʦʤʦʛʦ ʦʙôʻʢʪʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʰʚʠʜʢʦʬʣʫʢʯʫʶʯʠʭ ʧʦʭʠʙʦʢ 

ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʩʧʦʞʠʚʘʯʘ  ̔ʜʠʥʘʤʽʢʠ ʚʠʤʽʨʶʚʘʥʴ. ɯʟ 

ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʨʽʟʥʦʚʠʜʠ ʬʽʣʴʪʨʘ ʂʘʣʤʘʥʘ, ʧʨʠʯʦʤʫ ʨʦʟʤʽʨʥʽʩʪʴ 

ʚʝʢʪʦʨʘ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʝʥʰʘ ʚʽʜ ʚʦʩʴʤʠ ï ʪʨʠ ʢʦʦʨʜʠʥʘʪʠ, 

ʪʨʠ ʩʢʣʘʜʦʚʽ ʰʚʠʜʢʦʩʪʽ, ʩʠʩʪʝʤʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʬʘʟʠ ʪʘ ʯʘʩʪʦʪʠ. 

ʌʽʣʴʪʨʠ ʂʘʣʤʘʥʘ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʠʩʢʨʝʪʠʟʦʚʘʥʠʭ ʟʘ ʯʘʩʦʤ ʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʩʪʘʥ ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʚʝʢʪʦʨʦʤ ʩʢʽʥʯʝʥʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ï ʚʝʢʪʦʨʦʤ ʩʪʘʥʫ. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʤʦʜʝʣʶʶʪʴʩʷ ʣʘʥʮʶʛʘʤʠ ʄʘʨʢʦʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʠʭ ʦʧʝʨʘʪʦʨʽʚ  ̔ʜʦʜʘʥʢʽʚ 

ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ. ʇʦʜʽʙʥʦ ʜʦ ʽʥʰʠʭ ʨʝʢʫʨʩʠʚʥʠʭ ʬʽʣʴʪʨʽʚ, ʬʽʣʴʪʨ ʂʘʣʤʘʥʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʯʘʩʦʚʦʤʫ, ʘ ʥʝ ʚ ʯʘʩʪʦʪʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ, ʘʣʝ ʡʦʛʦ ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ  ̒

ʪʝ, ʱʦ ʚʽʥ ʦʧʝʨʫʻ ʥʝ ʪʽʣʴʢʠ ʦʮʽʥʢʘʤʠ ʩʪʘʥʫ, ʘ ʱʝ ʡ ʦʮʽʥʢʘʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (ʱʽʣʴʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ) ʚʝʢʪʦʨʘ ʩʪʘʥʫ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʬʦʨʤʫʣʫ ɹʘʡʻʩʘ ʫʤʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

ɸʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʝʪʘʧʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʣʴʪʨ ʂʘʣʤʘʥʘ 

ʝʢʩʪʨʘʧʦʣʶʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʾʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʟʘ 

ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʟ ʜʝʷʢʦʶ ʧʦʭʠʙʢʦʶ, ʨʝʟʫʣʴʪʘʪ ʝʢʩʪʨʘʧʦʣʷʮʽʾ 

ʫʪʦʯʥʶʻʪʴʩʷ. ɿʘʚʜʷʢʠ ʧʦʢʨʦʢʦʚʽʡ ʧʨʠʨʦʜʽ ʘʣʛʦʨʠʪʤʫ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ ʨʫʭʦʤʦʛʦ ʦʙ'ʻʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʧʦʪʦʯʥʽ ʚʠʤʽʨʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʥ  ̔ʡʦʛʦ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. 
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ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ɿɸʉʆɹɯɺ ʉʊɺʆʈɽʅʅʗ ʇʈʀʉʊʈʆɰɺ ɺɯɹʈɸʎɯʅʆɻʆ ɺʇʃʀɺʋ 

ʅɸ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 
 

˗̟̏̒̋ ˰ Ȣ 
 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʩʫʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʽʡʥʠ  ̒

ʤʦʞʣʠʚʽʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʨʠʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ [1] ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʩʫʧʨʦʪʠʚʥʠʢʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʥʦ ï ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚʽʜʤʦʚʘ ʷʢʠʭ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʚʝʣʠʢʽ ʘʙʦ ʥʘʚʽʪʴ ʥʝʟʚʦʨʦʪʥʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ, ʜʦʙʨʦʙʫʪʫ ʪʘ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʩʪʘʙʽʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ [4] ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ  ̒ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ 

ʫʨʘʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʥʫʪʨʽʰʥʽ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʦʩʪʽʡʥʦʛʦ ʪʠʧʫ ï ʞʦʨʩʪʢʽ ʜʠʩʢʠ (ɾɼ). 

ʆʩʥʦʚʦʶ ɾɼ  ̒ʙʣʦʢ ʤʘʛʥʽʪʥʠʭ ʜʠʩʢʽʚ (ɹʄɼ), ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘ ʰʧʠʥʜʝʣʽ ʪʘ 

ʟʯʠʪʫʶʯʽ ʛʦʣʦʚʢʠ (ɿɻ), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ɹʄɼ. ɺʽʜʧʦʚʽʜʥʦ, 

ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʨʘʟʣʠʚʦʩʪʽ ɾɼ  ̒ ʥʘʷʚʥʽʩʪʴ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ, ʯʫʪʣʠʚʠʭ ʜʦ 

ʚʽʙʨʘʮʽʾ, ʪʘ ʯʫʪʣʠʚʽʩʪʴ ɹʄɼ ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʧʣʠʚʫ. ʎʠʤ ʞʝ  ̔ ʧʦʷʩʥʶʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ɾɼ: 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʪʘ ʚʽʙʨʘʮʽʡʥʠʡ.  

ʇʝʨʰʠʡ ʪʠʧ ʚʧʣʠʚʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʜʠʩʢʫ ʪʘ 

ʬʽʟʠʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʦ ʚʽʜʥʦʚʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʦ ï ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ [5]. ɼʨʫʛʠʡ ï ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ɹʄɼ ʪʘ ɿɻ ʱʦ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʘʡʞʝ ʥʝ 

ʧʽʜʜʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʶ ʦʩʢʽʣʴʢʠ ʩʫʪʪʻʚʦ ʧʦʰʢʦʜʞʫʻʪʴʩʷ ʤʘʛʥʽʪʥʠʡ ʰʘʨ ɹʄɼ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʧʝʨʰʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʥʽʚʝʣʶʚʘʪʠ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʪʠʧʫ G12B17/02 

(ʧʘʩʠʚʥʠʡ ʝʢʨʘʥ ʽʟ ʟʘʟʝʤʣʝʥʥʷʤ) [6] ʪʘ ʬʨʘʢʪʘʣʴʥʠʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʝʢʨʘʥ-

ʨʝʩʪʨʫʢʪʫʨʠʟʘʪʦʨ (ʩʠʩʪʝʤʘ ʘʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʦʣʷʤ) [7].  

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʘʩʠʚʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʡ, ʘ 

ʘʢʪʠʚʥʘ ʧʨʦʪʠʜʽʷ ʪʘʢʦʤʫ ʚʧʣʠʚʫ (çʚʽʜʧʘʨʢʦʚʢʘè ɿɻ) ʩʧʨʠʯʠʥʶʻ ʥʝʜʦʩʪʫʧʥʽʩʪʴ 

ʟʘʭʠʱʘʻʤʦʾ ʽʥʬʦʨʤʘʮʽʾ  ̔ ʷʢ ʥʘʩʣʽʜʦʢ ï ʜʦ ʚʪʨʘʪʠ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʮʽʦʥʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʤʦʞʫʪʴ ʤʘʪʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢ ʙʣʦʢʠ ʞʠʚʣʝʥʥʷ, ʙʘʛʘʪʦʰʘʨʦʚʽ ʤʘʪʝʨʠʥʩʴʢʽ 

ʧʣʘʪʠ ʪʘ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ʄʝʭʘʥʽʟʤ ʚʧʣʠʚʫ (ʨʠʩ. 1) ʜʨʫʛʦʛʦ ʪʠʧʫ ʧʦʣʷʛʘʻ ʫ ʚʭʦʜʞʝʥʥʽ ʫ ʨʝʟʦʥʘʥʩ 

ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʚʽʙʨʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʚʧʣʠʚʫ  ̒ ʬʽʟʠʯʥʝ ʚʠʚʝʜʝʥʥʷ ʽʟ ʣʘʜʫ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 
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ɿɻ

ʈʠʩ.1. ɽʪʘʧʠ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʧʨʠʩʪʨʦʾʚ 

ʚʽʙʨʘʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʨʦʙʦʪʘ ʘʢʮʝʥʪʦʚʘʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚʽʙʨʘʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ, ʥʘ ʢʦʤʧôʶʪʝʨʥʽ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ, ʚ ʥʽʡ ʙʫʜʫʪʴ 

ʨʦʟʛʣʷʥʫʪʽ ʧʨʠʩʪʨʦʾ ʚʽʙʨʘʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʟ ʚʽʜʥʦʩʥʦ ʥʝ ʚʝʣʠʢʦʶ ʧʦʪʫʞʥʽʩʪʶ, ʜʽʷ ʷʢʠʭ 

ʥʝ ʤʘʻ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʨʩʦʥʘʣ ʢʨʠʪʠʯʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ [10] 

ʪʘʢʠʡ ʚʽʙʨʘʮʽʡʥʠʡ ʚʧʣʠʚ ʘʥʘʣʦʛʽʯʥʠʡ ʛʫʯʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ 125 

ɼɹʣ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʂʨʠʪʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ ī ʥʝ ʱʦ ʽʥʰʝ, ʷʢ ʚʝʣʠʢʘ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʘʩʰʪʘʙʫ, 

ʷʢʘ  ̒ʩʫʢʫʧʥʽʩʪʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʦʙ'ʻʜʥʘʥʠʭ ʟʚ'ʷʟʢʘʤʠ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ  ̔ʷʢʘ ʚʦʣʦʜʽʻ ʟʘʛʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ (ʧʨʠʟʥʘʯʝʥʥʷʤ, ʬʫʥʢʮʽʻʶ), ʚʽʜʤʽʥʥʦʶ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ [8, 9]. ʅʝʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ  ̔

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʚʘʨʽʶʶʪʴʩʷ, ʪʘ ʚʘʞʢʦ ʧʨʦʛʥʦʟʦʚʘʥʘ ʧʦʚʝʜʽʥʢʘ ʦʙ'ʻʢʪʽʚ 

ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ  ̒ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʪʨʫʜʥʦʱʽʚ ʚʠʷʚʣʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʝʨʞʘʚʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʦʙôʻʢʪʽʚ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʂɯɯ) ʥʝʦʙʭʽʜʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʮ ̔ʦʙôʻʢʪʠ ʟʘ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʯʠ ʢʨʠʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ ʧʝʨʝʜʙʘʯʘʻ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ ʚʧʣʠʚ. 

ʉʝʨʝʜʦʚʠʱʘʤʠ ʧʝʨʝʜʘʯʽ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʤʦʞʝ ʙʫʪʠ ʷʢ ʛʨʫʥʪ, ʪʘʢ  ̔ ʧʦʚʽʪʨʷ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʫʥʪʫ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚʽʙʨʘʮʽʾ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʽʙʥʦʛʦ ʚʧʣʠʚʫ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʩʦʢʽ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʚʽʙʨʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʚʽʙʨʘʮʽʾ  ̒ʧʦʚʽʪʨʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʚʽʪʨʷ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʚʽʙʨʘʮʽʾ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʩʪʘʻ ʩʘʤʝ ʽʥʬʨʘʟʚʫʢʦʚʠʡ 

ʚʧʣʠʚ, ʪʘʢ ʷʢ ʯʘʩʪʦʪʠ ʽʥʬʨʘʟʚʫʢʫ  ̒ʥʘʜʥʠʟʴʢʠʤʠ  ̔ʧʨʠʨʽʚʥʶʪʴʩʷ ʜʦ ʚʽʙʨʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ, 

ʪʘʢʠʡ ʪʠʧ ʚʧʣʠʚʫ  ̒ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʠʤ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

[10]. 

ɸʥʘʣʽʟʫʶʯʠ ʨʦʙʦʪʠ [15..21] ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʟʘʩʦʙʽʚ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʧʣʠʚʫ ʘʙʦ ʤʘʣʦʜʦʩʣʽʜʞʝʥʽ, ʘʙʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʷʢʦʤʫʩʴ ʦʜʥʦʤʫ 

ʤʝʪʦʜʦʚʽ ʛʝʥʝʨʘʮʽʾ. ʊʘʢʦʞ, ʮ ̔ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʙʫʜʴ ʷʢʦʾ ʢʣʘʩʠʬʽʢʘʮʽʡ 

ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ ʷʢ ʧʦ ʪʠʧʦʚʽ ʛʝʥʝʨʘʮʽʾ ʪʘʢ  ̔ʧʦ ʩʝʨʝʜʦʚʠʱʫ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ. ʊʘʢʦʞ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʨʦʙʽʪ ʥʝʤʘʻ ʧʝʨʝʜʫʤʦʚ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʩʴʦʛʦ ʚʠʱʝʟʛʘʜʘʥʦʛʦ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʘʚʪʦʨʠ ʦʧʠʩʫʶʪʴ ʦʢʨʝʤʽ ʩʧʦʩʦʙʠ ʛʝʥʝʨʘʮʽʾ ʟ ʨʽʟʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʩʧʦʩʦʙʽʚ ʥʝ ʢʣʘʩʠʬʽʢʫʶʯʠ ʾʭ. 

ʊʘʢʦʞ, ʚ ʜʦʩʪʫʧʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʛʝʥʝʨʘʮʽʾ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʦʧʠʩʫʶʪʴʩʷ ʜʦʩʠʪʴ ʩʭʝʤʘʪʠʯʥʦ, ʧʨʷʤʽ ʽʥʩʪʨʫʢʮʽʾ ʚʽʜʩʫʪʥʽ ʷʢ ʢʣʘʩ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʝʪʦʶ ʨʦʙʦʪʠ  ̒ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʧʨʠʩʪʨʦʾʚ 

ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ʱʦʜʦ ʚʠʢʣʠʢʘʥʥʷ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʾʭ ʚʧʣʠʚʫ ʥʘ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. 
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ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʫ ʚʽʜʢʨʠʪʠʭ ʪʘ ʜʦʩʪʦʚʽʨʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʽʥʬʦʨʤʘʮʽʷ ʧʦ ʽʥʬʨʘʟʚʫʢʦʚʠʤ ʛʝʥʝʨʘʪʦʨʘʤ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. 

ʊʦʤʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʢʣʘʩʠʯʥʽ ʩʧʦʩʦʙʠ ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʫ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʧʨʠʩʪʨʦʾʚ: ʨʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ, ʛʝʥʝʨʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʫʣʴʩʫʶʯʦʾ ʩʬʝʨʠ ʪʠʧʫ ʄʦʥʦʧʦʣʴ, ʚʠʧʨʦʤʽʥʶʚʘʯ ʪʠʧʫ ʨʦʪʦʨ, ʨʝʟʦʥʫʶʯʠʡ ʮʠʣʽʥʜʨ, 

ʥʘʜʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʢʦʣʦʥʢʘ, ʤʝʪʦʜ ʧʘʨʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʧʦʚʽʪʨʷʥʠʡ 

ʛʚʠʥʪ. 

1. ʈʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ (ʈɻ)  
ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ɻʝʥʝʨʘʮʽʷ ʧʨʫʞʥʦʾ ʭʚʠʣʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʟʦʥʘʥʩʫ ʧʫʩʪʦʪʽʣʦʛʦ 

ʧʨʠʩʪʨʦʶ ʦʩʦʙʣʠʚʦʾ ʬʦʨʤʠ.. 

 ʆʧʠʩ ʧʽʜʭʦʜʫ. ʈʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ ï ʘʢʫʩʪʠʯʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʻʤʢʽʩʪʴ ʩʬʝʨʠʯʥʦʾ (ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʨʫʙʯʘʩʪʦʾ (ʨʠʩ. 3.)) ʬʦʨʤʠ ʟ ʚʽʜʢʨʠʪʦʶ 

ʛʦʨʣʦʚʠʥʦʶ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʉʬʝʨʠʯʥʠʡ ʨʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ 

 

ʈʝʟʦʥʘʪʦʨ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʪʘ ʥʘʜ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ, 

ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʷʢʠʭ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʨʦʟʤʽʨʽʚ ʩʘʤʦʛʦ ʨʝʟʦʥʘʪʦʨʘ [2]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ  ̒ ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʫ. ʋ ʥʘʜ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʛʝʥʝʨʘʪʦʨʘʭ, ʯʘʩʪʦʪʦʶ ʨʝʟʦʥʘʥʩʫ ʚʚʘʞʘʻʪʴʩʷ ʯʘʩʪʦʪʘ, ʧʨʠ ʷʢʽʡ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʩʠʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʯʘʩʪʦʪʠ 

ʛʝʥʝʨʘʮʽʾ ʽʟ ʚʣʘʩʥʦʶ ʯʘʩʪʦʪʦʶ ʢʦʣʠʚʘʥʴ ʢʦʨʧʫʩʫ ʛʝʥʝʨʘʪʦʨʘ. 

ʏʘʩʪʦʪʘ ʨʝʟʦʥʘʪʦʨʘ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: Ὢ  ,ʜʝ Ὢ- ʯʘʩʪʦʪʘ, ɻʮ; 

ὺ - ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʚ ʧʦʚʽʪʨʽ (340ʤ/ʩ); Ὓ ï ʧʣʦʱʘ ʦʪʚʦʨʫ, ʤ2; ὒ ï ʜʦʚʞʠʥʘ ʦʪʚʦʨʫ, ʤ; ὠ - 

ʦʙôʻʤ ʨʝʟʦʥʘʪʦʨʘ, ʤ3. 

 
ʈʠʩ. 3. ʊʨʫʙʯʘʩʪʠʡ ʨʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ 

 

ʈʝʟʦʥʘʪʦʨ ʚʽʜʢʣʠʢʘʻʪʴʩʷ ʥʘ ʟʚʫʢ ʬʽʢʩʦʚʘʥʦʾ ʯʘʩʪʦʪʠ - ʪʦʯʥʽʰʝ ʧʝʚʥʫ, ʘʙʦ ʨʦʟʤʠʪʫ 

ʦʙʣʘʩʪʴ ʯʘʩʪʦʪ ʚ ʨʘʡʦʥʽ ʨʝʟʦʥʘʥʩʫ. ʗʢ ʚʠʜʥʦ ʟ ʬʦʨʤʫʣʠ ʚʠʱʝ, ʯʘʩʪʦʪʫ ʨʝʟʦʥʘʥʩʫ 

ʚʠʟʥʘʯʘʻ ʦʙôʻʤ ʨʝʟʦʥʘʪʦʨʘ  ̔ ʨʦʟʤʽʨʠ ʛʦʨʣʦʚʠʥʠ. ʊʘʢʦʞ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʟʘʥʘʜʪʦ ʜʦʚʛʘ, ʯʠ ʚʫʟʴʢʘ ʛʦʨʣʦʚʠʥʘ ʛʣʫʰʠʪʴ ʢʦʣʠʚʘʥʥʷ ʨʝʟʦʥʘʪʦʨʘ [3].  

ʈɻ ʟ ʚʠʩʦʢʠʤ ʨʦʟʤʠʪʪʷʤ ʦʙʣʘʩʪʽ ʨʝʟʦʥʘʥʩʫ ʯʘʩʪʦʪ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʰʪʫʯʥʝ çɯʥʬʨʘ-ʚʫʭʦè ʜʣʷ ʬʽʢʩʫʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʘʥʥʠʡ ʪʠʧ ʛʝʥʝʨʘʮʽʾ ʤʘʻ ʚʠʩʦʢʠʡ ʂʇɼ ʨʝʟʦʥʘʮʽʾ (ʨʠʩ. 7) 

ʪʘ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʫ ʙʫʜʦʚʫ. ʊʘʢʦʞ, ʈɻ  ̒ʥʘʡʢʦʤʧʘʢʪʥʽʰʠʤ ʛʝʥʝʨʘʪʦʨʦʤ ʟ ʫʩʽʭ ʽʩʥʫʶʯʠʭ. 

ɺʠʩʦʢʘ ʚʽʜʤʦʚʦ ʩʪʽʡʢʽʩʪʴ ʈɻ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ. ʊʘʢʦʞ, ʜʦ ʧʝʨʝʚʘʛ ʈɻ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʫ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʩʠʛʥʘʣʫ 

(ʨʠʩ. 6). 
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ʅʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ  ̒ʪʝ, ʱʦ ʢʦʞʥʠʡ ʦʢʨʝʤʠʡ ʈɻ ʤʘʻ 

ʩʚʦʶ ʫʥʽʢʘʣʴʥʫ ʯʘʩʪʦʪʫ ʨʝʟʦʥʘʮʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʦʟʤʠʪʪʷʤ ɸʏʍ  ̔ʜʘʥʘ ʯʘʩʪʦʪʘ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʘ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʈɻ ʙʝʟ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʘʢʦʞ, ʜʦ ʥʝʜʦʣʽʢʽʚ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʨʦʟʤʽʨ ʈɻ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʯʘʩʪʦʪʽ ʨʝʟʦʥʘʮʽʾ. ʈɻ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʽʜʩʠʣʶʚʘʯ ʢʦʣʠʚʘʥʴ  ̔ ʥʝ ʤʦʞʝ ʧʦʚʥʦʮʽʥʥʦ ʛʝʥʝʨʫʚʘʪʠ ʾʭ. 

ʈʝʟʦʥʘʥʩ ʟ'ʷʚʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʚʧʣʠʣʦʚʽ ʥʘ ʈɻ ʧʨʠ ʧʝʚʥʠʭ ʯʘʩʪʦʪʘʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʘʩʪʦʪʽ ʨʝʟʦʥʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʝʢʟʝʤʧʣʷʨʫ. 

2. ɻʝʥʝʨʘʮʽ ̫ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʩʫʶʯʦʾ ʩʬʝʨʠ ʪʠʧʫ ʄʦʥʦʧʦʣʴ (ɻʇʉ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ʉʫʪʴ ɻʇʉ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʫʞʥʴʦʾ ʩʬʝʨʠ. ɻʝʥʝʨʘʮʽʾ 

ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʞʠʤʘʥʥʷ ʪʘ ʨʦʟʞʠʤʘʥʥʷ ʩʬʝʨʠ. 

ʆʧʠʩ ʧʽʜʭʦʜʫ. ʗʢ ʧʫʣʴʩʫʶʯʘ ʩʬʝʨʘ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʟʠʥʦʚʘ ʩʬʝʨʘ 

ʜʽʘʤʝʪʨʦʤ ʙʣʠʟʴʢʦ 1 ʤ (ʨʠʩ. 4.), ʟôʻʜʥʘʥʘ ʟ ʨʝʟʝʨʚʫʘʨʦʤ ʢʦʤʧʨʝʩʦʨʘ, ʷʢʠʡ ʟʞʠʤʘʻ 

ʧʦʚʽʪʨʷ ʜʦ 3ʭ  ̔ ʙʽʣʴʤʝ ʘʪʤʦʩʬʝʨ. ɿôʻʜʥʘʥʥʷ ʚʠʢʦʥʘʥʦ ʯʝʨʝʟ ʪʨʫʙʢʫ ʟ ʢʨʘʥʦʤ, ʷʢʠʡ 

ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʧʦʪʨʽʙʥʠʤ ʯʠʩʣʦʤ ʦʙʝʨʪʽʚ  ̔ʧʝʨʽʦʜʠʯʥʦ ʧʽʜʢʣʶʯʘʻ ʩʬʝʨʫ ʜʦ ʢʦʤʧʨʝʩʦʨʘ ʘ 

ʧʦʪʽʤ ʚʽʜʢʣʶʯʘʻ ʾʾ. 

 
ʈʠʩ. 4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʢʝʪ ʧʫʣʴʩʫʶʯʦʾ ʩʬʝʨʠ 

 

ʇʦʚʝʨʪʘʥʥʷ ʢʨʘʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

ʉʬʝʨʘ ʧʫʣʴʩʫʻ ʟ ʘʤʧʣʽʪʫʜʦʶ ʜʦ 5 ʤʤ ʧʨʠ 15 ɻʮ,  ̔ʷʚʣʷʻʪʴʩʷ ʜʞʝʨʝʣʦʤ ʽʥʬʨʘʟʚʫʢʫ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ɻʇʉ ʜʦʟʚʦʣʷʻ ʜʦʚʦʣʽ ʣʝʛʢʦ 

ʟʤʽʥʶʚʘʪʠ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʮʽʾ, ʟʤʽʥʶʶʯʠ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʫ  ̔ʘʤʧʣʽʪʫʜʫ 

ʧʫʣʴʩʘʮʽʾ, ʟʤʽʥʶʶʯʠ ʪʠʩʢ ʚ ʨʝʟʝʨʚʫʘʨʽ ʢʦʤʧʨʝʩʦʨʘ.  

ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ɽʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʜʦ ʪʘʢʠʡ ʪʠʧ ʛʝʥʝʨʘʮʽʾ  ̒

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ, ʘʜʞʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʚʘʜʨʘʪʫ ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʜʦ ʜʦʚʞʠʥʠ ʭʚʠʣʽ, ʜʣʷ ʽʥʬʨʘʟʚʫʢʫ (ʷʢʱʦ ʩʬʝʨʘ ʥʝ ʜʫʞʝ ʚʝʣʠʢʘ)  ̒

ʥʝʟʥʘʯʥʦʶ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʩʢʣʘʜʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʘʚʣʝʥʦʩʪʽ 

ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ (ʨʠʩ. 6) ʪʘ ʤʘʣʠʡ ʩʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʇʉ. 

3.  ɺʠʧʨʦʤʽʥʶʚʘʯ ʪʠʧʫ çʈʦʪʦʨè (ɺʈ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ʉʫʪʴ ɺʈ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʬʨʘʟʚʫʢʦʚʘ ʭʚʠʣʷ ʤʦʞʝ 

ʛʝʥʝʨʫʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʬʝʨʠ ï ʝʢʩʮʝʥʪʨʠʢʘ, ʟʘʢʨʽʧʣʝʥʦʾ ʥʘ ʨʦʪʦʨ ʝʣʝʢʪʨʦʤʦʪʦʨʘ 

(ʨʠʩ.5.). 

ʆʧʠʩ ʧʽʜʭʦʜʫ. ɺʈ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʫʞʥʦʾ ʨʝʟʠʥʠʚʦʾ ʩʬʝʨʠ ʜʽʘʤʝʪʨʦʤ 30 ʩʤ.ʉʬʝʨʘ 

ʟʘʪʷʛʥʫʪʘ ʚ ʩʽʪʢʫ  ̔ ʩʪʷʛʫʻʪʴʩʷ ʜʦ ʤʝʪʘʣʝʚʦʛʦ ʢʨʽʧʣʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʦʨʽʟʽ 

ʩʪʘʣʴʥʦʛʦ ʜʠʩʢʫ, ʥʘʜʽʪʦʛʦ ʥʘ ʚʽʩʴ ʝʣʝʢʪʨʦʤʦʪʦʨʘ. ɼʠʩʢ ʦʙʝʨʪʘʻʪʴʩʷ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ. ɽʣʝʢʪʨʦʤʦʪʦʨ ʘʩʠʥʭʨʦʥʥʠʡ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʴ ʚʽʜ 15 ʜʦ 20 
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ʚ ʩʝʢʫʥʜʫ. ʂʨʽʧʣʝʥʥʷ ʩʽʪʢʠ ʟ ʩʬʝʨʦʶ ʤʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ  ̔ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʧʽʜʙʠʨʘʪʠ ʨʦʟʤʘʭ ʨʦʪʦʨʘ. 

 
ʈʠʩ. 5. ʂʦʥʩʪʨʫʢʮʽʷ ɺʈ 

 

ʆʙʝʨʪʘʶʯʠʩʴ ʽʟ ʰʚʠʜʢʽʩʪʶ ʚʽʜ 15 ʜʦ 20 ʦʙʝʨʪʽʚ ʚ ʩʝʢʫʥʜʫ, ʩʬʝʨʘ ʚʠʧʨʦʤʽʥʶʻ 

ʽʥʬʨʘʟʚʫʢ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʦʪʠ. ʇʨʠ ʮʴʦʤʫ, ʰʘʨ ʩʪʘʻ ʧʦʤʽʪʥʠʤ ʪʽʣʴʢʠ ʫ ʚʠʛʣʷʜʽ ʢʽʣʴʮʷ 

ʥʘʚʢʦʣʦ ʝʣʝʢʪʨʦʤʦʪʦʨʘ.  

ʆʙʝʨʪʘʶʯʠʩʴ, ɺʈ ʛʝʥʝʨʫʻ ʨʫʭʦʤʫ ʢʽʣʴʮʝʚʫ ʭʚʠʣʶ, ʷʢʘ ʚʠʢʣʠʢʘʻ ʧʝʨʽʦʜʠʯʥʽ 

ʟʞʠʤʘʥʥʷ ʪʘ ʨʦʟʞʠʤʘʥʥʷ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʦ ʧʨʠʩʪʨʦʶ, ʱʦ  ̔ʛʝʥʝʨʫʻ ʽʥʬʨʘʟʫʢ. 

ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ, ɺʈ  ̒ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʥʝʨʘʮʽʾ 

ʽʥʬʨʘʟʚʫʢʫ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʩʪʦʪʫ ʨʦʟʨʦʙʢʠ, ʚʠʩʦʢʠʡ ʂʇɼ (ʨʠʩ. 7) ʪʘ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ɼʦ ʥʝʜʦʣʽʢʽʚ ɺʈ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʨʠʩ. 6) ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ 

ʧʦʚʝʨʭʥʽ.  

4.  ʈʝʟʦʥʫʶʯʠʡ ʮʠʣʽʥʜʨ (ʈʎ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʨʝʟʦʥʘʥʩʽ ʤʽʜʥʦʾ ʪʨʫʙʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʫʞʥʴʦʾ ʧʫʣʴʩʘʮʽʾ ʧʦʚʽʪʨʷʥʦʾ ʤʘʩʠ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙôʻʤʫ 

ʮʠʨʽʥʜʨʘ. 

ʆʧʠʩ ʧʽʜʭʦʜʫ. ɻʝʥʝʨʘʮʽʷ ʥʘʜʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʽʪʨʷ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽʡ ʦʙ'ʻʤ ʮʠʣʽʥʜʨʫ. ɯʩʥʫʻ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʛʝʥʝʨʘʮʽʾ 

ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʈʎ: ʣʘʙʽʘʣʴʥʘ ʛʝʥʝʨʘʮʽʷ ʪʘ ʷʟʠʯʢʦʚʘ. ɺ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ï ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʮʠʣʽʥʜʨ ʧʨʦʭʦʜʠʪʴ ʽʤʧʫʣʴʩʥʦ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʽʜʢʨʠʚʘʥʥʷ ʪʘ ʟʘʢʨʠʚʘʥʥʷ ʢʣʘʧʘʥʫ ʧʦʚʽʪʨʝʚʦʜʫ ʟ ʧʝʚʥʦʶ ʯʘʩʪʦʪʦʶ. ɼʣʷ ʮʴʦʛʦ, ʜʦ 

ʢʣʘʧʘʥʫ (ʘʙʦ ʢʨʘʥʫ) ʧʽʜ'ʻʜʥʫʻʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʧʝʚʥʦʶ 

ʰʚʠʜʢʽʩʪʶ. ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʦʙʝʨʪʽʚ ʟʘ ʩʝʢʫʥʜʫ) ʚʠʟʥʘʯʘʻ ʯʘʩʪʦʪʫ 

ʚʽʜʢʨʠʚʘʥʥʷ ʢʣʘʧʘʥʘ, ʘ ʦʪʞʝ  ̔ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʮʽʾ. ɼʨʫʛʠʡ ʪʠʧ ʛʝʥʝʨʘʮʽʾ (ʷʟʠʯʢʦʚʠʡ) 

ʧʨʘʮʶʻ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ ʚ ʦʩʥʦʚʫ ʮʠʣʽʥʜʨʫ ʤʝʪʘʣʝʚʦ ʾʧʣʘʩʪʠʥʠ ʧʝʚʥʦʛʦ ʨʦʟʤʽʨʫ. ʇʽʜ 

ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽʡ ʦʙ'ʻʤ ʮʠʣʽʥʜʨʫ ʧʨʘʩʪʠʥʘ ʩʪʚʦʨʶʻ ʧʨʫʞʥʽ 

ʢʦʣʠʚʘʥʥʷ. ɯ ʩʘʤʝ ʨʦʟʤʽʨ ʮʽʻʾ ʧʣʘʩʪʠʥʠ (ʽ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

ʮʠʣʽʥʜʨ)  ̔ ʚʠʟʥʘʯʘʻ ʯʘʩʪʦʪʫ ʛʝʥʝʨʘʮʽʾ ʩʠʛʥʘʣʫ. ʉʘʤ ʮʠʣʽʥʜʨ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʨʝʟʦʥʘʪʦʨʘ (ʧʽʜʩʠʣʶʚʘʯʘ ʢʦʣʠʚʘʥʴ). ʈʦʟʤʽʨ ʮʠʣʽʥʜʨʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: ὒ

 , ʜʝ L ï ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʫ (ʤʝʪʨʽʚ); S ï ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ (ʤʝʪʨʽʚ ʟʘ ʩʝʢʫʥʜʫ); f ï 

ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʮʽʡ (ʛʝʨʮ). 

ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʎ  ̒ʚʠʩʦʢʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʈʎ ʟ ʨʝʟʦʥʘʥʩʥʦʶ ʯʘʩʪʦʪʦʶ ʚ 18-20 ɻʮ, ʥʘ ʚʽʜʩʪʘʥʽ ʫ 

50 ʤʝʪʨʽʚ, ʨʦʟʤʽʨ ʪʦʯʢʠ ʬʦʢʫʩʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 15 ʤʝʪʨʽʚ ʫ ʜʽʘʤʝʪʨʽ. ʊʘʢʦʞ, ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦ ʛʝʥʝʨʘʮʽʾ ʥʘʜ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʩʠʛʥʘʣʽʚ  ̒ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ. ʇʦʢʘʟʥʠʢ ɺʘʪ 

ʥʘ ʜʝʮʠʙʝʣ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1 ʜʦ 90 ʜʝʮʠʙʝʣ ʥʝ ʧʝʨʝʚʠʱʫʻ 15 ʚʘʪ. 

ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʈʎ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʥʦʩʥʦ 

ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʫʩʪʘʥʦʚʢʠ. ʈʝʟʦʥʘʪʦʨ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 18 ʛʝʨʮ, ʙʫʜʝ ʙʣʠʟʴʢʦ 19 ʤʝʪʨʽʚ 

ʫ ʜʦʚʞʠʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʜʚʦʻʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʛʝʥʝʨʘʮʽʾ ʥʘ ʜʨʫʛʦʤʫ ʢʦʣʠʚʘʥʥʽ ʤʦʞʝ 
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ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ʪʘʢʦʾ ʫʩʪʘʥʦʚʢʠ ʚʜʚʽʯʽ, ʘʣʝ  ̔ʟ ʪʘʢʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ, ʈʎ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰʦʶ ʫʩʪʘʥʦʚʢʦʶ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʘʨʽʘʥʪʽʚ. 

5.  ʅʘʜʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʢʦʣʦʥʢʘ (ʅʅʏʂ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ɯʥʬʨʘʟʚʫʢʦʚʘ ʭʚʠʣʷ ʛʝʥʝʨʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʠʚʘʥʴ ʜʠʬʫʟʦʨʘ 

ʥʘ ʧʨʫʞʥʴʦʤʫ ʧʽʜʚʽʩʽ ʪʘ ʨʝʟʦʥʘʥʩʫ ʢʦʨʧʫʩʘ ʧʨʠʩʪʨʦʶ.  

ʆʧʠʩ ʧʽʜʭʦʜʫ. ɼʠʬʫʟʦʨ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʧʨʫʞʥʴʦʤʫ ʧʽʜʚʽʩʦʚʽ. ɿ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʪʦʨʦʥʠ ʜʠʬʫʟʦʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʥʘ ʟ ʦʙʤʦʪʦʢ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ. ɼʨʫʛʘ ʦʙʤʦʪʢʘ 

ʢʦʪʫʰʢʠ ʪʘ ʧʦʩʪʽʡʥʠʡ (ʯʘʩʪʽʰʝ ʨʽʜʢʦʟʝʤʝʣʴʥʠʡ) ʤʘʛʥʽʪ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘʚʢʦʣʦ ʧʝʨʰʦʛʦ 

ʢʦʥʪʫʨʫ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ. ʅʘ ʧʝʨʰʠʡ ʢʦʥʪʫʨ ʢʦʪʫʰʢʠ ʧʦʜʘʻʪʴʩʷ ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ 

(ʽʥʢʦʣʠ ʧʨʷʤʦʢʫʪʥʠʡ) ʩʠʛʥʘʣ, ʷʢʠʡ, ʫʪʚʦʨʶʶʯʠ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʤʽʞ ʦʙʤʦʪʢʘʤʠ ʢʦʪʫʰʢʠ 

ʟʤʫʰʫʻ ʜʨʫʛʫ ʦʙʤʦʪʢʫ ʚʠʰʪʦʚʭʫʚʘʪʠ ʧʝʨʰʫ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʩʠʛʥʘʣʫ, ʘ ʨʘʟʦʤ ʽʟ ʥʝʶ, 

ʚʠʰʪʦʚʭʫʻʪʴʩʷ  ̔ ʜʠʬʫʟʦʨ. ɯʟ ʩʧʘʜʦʤ ʩʠʛʥʘʣʫ, ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʧʝʨʰʫ ʦʙʤʦʪʢʫ, 

ʟʤʝʥʰʫʻʪʴʩʷ  ̔ ʧʨʫʞʥʽʡ ʧʽʜʚʽʩ ʧʦʚʝʨʪʘʻ ʜʠʬʫʟʦʨ (ʘ ʨʘʟʦʤ ʽʟ ʥʠʤ  ̔ ʧʝʨʰʫ ʦʙʤʦʪʢʫ 

ʢʦʪʫʰʢʠ) ʥʘ ʧʦʯʘʪʢʦʚʝ ʤʽʩʮʝ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʅʅʏʂ  ̒ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʫ 

ʧʨʠʩʪʨʦʶ, ʨʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ ʷʢʦʛʦ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʧʨʦʤʽʥʶʚʘʯʫ. ʈʝʟʦʥʘʥʩʥʘ 

ʯʘʩʪʦʪʘ ʢʦʨʧʫʩʘ ʅʅʏʂ ʨʦʟʨʘʭʦʚʫʵʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: Ὂ  , ʜʝ F ï ʨʝʟʦʥʘʥʩʥʘ 

ʯʘʩʪʦʪʘ; C ï ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ; “ ï ʯʠʩʣʦ=3.14é; S ï ʧʣʦʱʘ ʦʪʚʦʨʫ ʬʘʟʦʽʥʚʝʨʪʦʨʘ; L ï 

ʝʬʝʢʪʠʚʥʘ ʜʦʚʞʠʥʘ ʬʘʟʦʽʥʚʝʨʪʦʨʘ (ʜʦʚʞʠʥʘ ʬʘʟʦʽʥʚʝʨʪʦʨʘ ʧʣʶʩ 5 ʚʽʜʩʦʪʢʽʚ); V ï ʦʙôʻʤ 

ʢʦʨʧʫʩʫ. 

ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʛʝʥʝʨʘʮʽʾ ʩʠʛʥʘʣʫ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ  ̒ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʢʦʤʧʣʝʢʪʫʶʯʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʝʥʝʨʘʪʦʨʽʚ ʪʠʧʫ ʅʅʏʂ  ̒ʫ ʚʽʣʴʥʽʡ ʧʨʦʜʘʞʽ. ʊʘʢʦʞ ʽʩʥʫʻ ʙʝʟʣʽʯ ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʅʅʏʂ.  

ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ʆʜʥʽʻʶ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ  ̒ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʧʫʩʫ ʧʨʠʩʪʨʦʶ ʚʽʜʰʪʦʚʭʫʶʯʠʩʴ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʯʘʩʪʦʪʠ 

ʨʝʟʦʥʘʥʩʫ ʧʨʠʩʪʨʦʶ. ɿʤʽʥʘ ʥʘʣʘʰʪʫʚʘʥʴ ʨʝʟʦʥʘʥʩʥʦʾ ʯʘʩʪʦʪʠ ʧʦʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʚʘʛʦʤʽ 

ʟʤʽʥʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʨʧʫʩʫ. ʉʘʤʝ ʪʦʤʫ, ʜʠʥʘʤʽʯʥʘ ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʛʝʥʝʨʘʮʽʾ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʂʇɼ ʥʝ ʤʦʞʣʠʚʘ. ʊʘʢʦʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʅʅʏʂ  ̒ ʥʝ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʟʘʪʨʘʯʫʻʪʴʩʷ ʥʘ ʛʝʥʝʨʘʮʽʶ ʨʦʩʪʝ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʽʟ 

ʟʨʦʩʪʘʥʥʷʤ ʛʫʯʥʦʩʪʽ.  

6.  ʄʝʪʦʜ ʧʘʨʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ (ʄʇʋɿɺ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ʄʝʪʦʜ ʧʘʨʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ (ʯʘʩʪʽʰʝ, ʜʚʦʭ) ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʫʣʴʪʨʘʟʚʫʢʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʫ ʪʦʯʮʽ ʬʦʢʫʩʫ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ. 

ʆʧʠʩ ʧʽʜʭʦʜʫ. ʋ ʤʝʪʦʜ ̔ ʄʇʋɿɺ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʥʝʣʽʥʽʡʥʦʛʦ 

ʥʘʢʣʘʜʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʧʫʯʢʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ 

(ʥʘʡʯʘʩʪʽʰʝ, ʧôʻʟʦʝʣʝʤʝʥʪʽʚ) ʛʝʥʝʨʫʶʪʴʩʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʩʠʛʥʘʣʠ ʚʠʩʦʢʦʾ 

ʥʘʧʨʘʚʣʝʥʦʩʪʽ. ʋ ʪʦʯʮʽ ʬʦʢʫʩʫ ʮʠʭ ʩʠʛʥʘʣʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʥʝʣʽʥʽʡʥʦʛʦ ʟʩʫʚʫ ʯʘʩʪʦʪʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʙʣʘʩʪʴ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʧʣʠʚʫ.  

ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ. ʄʝʪʦʜ ʄʇʋɿɺ  ̒ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, 

ʘʜʞʝ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʧʨʷʤʘ ʛʝʥʝʨʘʮʽʷ ʽʥʬʨʘʟʚʫʢʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʣʘʜʘʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ. ʊʘʢʦʞ, ʜʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʦʙʣʘʩʪʴ 

ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʧʣʠʚʫ ʦʙʤʝʞʝʥʘ ʪʦʯʢʦʶ ʬʦʢʫʩʫ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʘ ʦʪʞʝ 

ʽʥʬʨʘʟʚʫʢʦʚʠʡ ʚʧʣʠʚ ʥʝ ʙʫʜʝ ʚʽʜʯʫʚʘʪʠʩʴ ʥʘ ʣʽʥʽʷʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʪʘ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ ʙʝʟʧʝʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʄʇʋɿɺ ʫ 

ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʨʘʡʦʥʘʭ ʪʘ ʦʙʣʘʩʪʷʭ ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ. ʊʘʢʦʞ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʝ 

ʙʫʜʝ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʴ ʥʘ ʩʘʤʫ ʫʩʪʘʥʦʚʢʫ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʯʠ ʦʧʝʨʘʪʦʨʘ 

ʫʩʪʘʥʦʚʢʠ.  
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ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ʉʠʩʪʝʤʘ ʄʇʋɿɺ  ̒ʢʦʤʧʦʥʝʥʪʥʦʶ, ʘ ʦʪʞʝ ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʯʠ 

ʚʪʨʘʪʘ ʬʦʢʫʩʫ ʥʘ ʦʜʥʦʤʫ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʚʝʜʝ ʜʦ ʟʫʧʠʥʢʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʫʯʥʦʩʪʽ ʙʽʣʴʰʝ 100 ɼɹʣ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ, ʷʢʠʭ ʥʝʤʘʻ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʜʘʞʫ. 

7. ʇʦʚʽʪʨʷʥʠʡ ʛʚʠʥʪ (ʇɻ) 

ʉʫʪʥʽʩʪʴ ʧʽʜʭʦʜʫ. ʉʫʪʴ ʇɻ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʣʦʧʘʩʪʝʡ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ 

ʨʝʟʦʥʫʚʘʪʠ ʟ ʧʝʚʥʦʶ ʯʘʩʪʦʪʦʶ.  

ʆʧʠʩ ʧʽʜʭʦʜʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ ʜʚʦʭ- ʪʘ 

ʪʨʴʦʭʣʦʧʘʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ï ʦʩʴʦʚʦʛʦ ʪʠʧʫ ʘ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʦ ï ʦʩʴʦʚʠʤ 

ʨʦʪʦʨʘʤ ɼʘʨôʻ  ̔ʉʘʚʦʥʠʫʩʘ [11], ʢʨʽʤ ʰʫʤʫ ʚ ʯʫʪʥʦʤʫ ʩʧʝʢʪʨʽ, ʥʘ ʧʝʚʥʠʭ ʯʘʩʪʦʪʘʭ 

ʦʙʝʨʪʘʥʥʷ, ʚʠʥʠʢʘʻ ʩʠʣʴʥʘ ʚʽʙʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ. ɻʫʯʥʽʩʪʴ ʪʘʢʠʭ ʚʽʙʨʘʮʽʡ 

ʯʘʩʪʦ ʜʦʩʷʛʘʻ 90 ï 110 ʜɹ [12]. 

 ɺ [13] ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʨʦʜʘ ʮʴʦʛʦ ʽʥʬʨʘʟʚʫʢʫ ʧʦʣʷʛʘʻ ʫ ʷʚʠʱʽ çʚʠʭʨʦʚʦʛʦè ʟʚʫʢʫ 

ʘʙʦ çʝʦʣʦʚʠʭ ʪʦʥʽʚè. ʉʧʝʢʪʨ ʪʘʢʦʛʦ ʟʚʫʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʣʘʙʢʦʛʦ ʬʦʥʫ (ʚʠʭʨʦʚʦʛʦ 

ʰʫʤʫ)  ̔ʦʜʥʦʛʦ ʛʦʩʪʨʦʛʦ ʧʽʢʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʏʘʩʪʦʪʘ ʮʴʦʛʦ ʧʽʢʫ ʙʫʣʘ ʦʙôʻʢʪʦʤ 

ʙʘʛʘʪʦʭ ʜʦʩʣʽʜʞʝʥʴ [14], ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ, ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʬʦʨʤʫʣʘ ʉʪʨʫʭʘʣʷ:Ὢ
 

, ʜʝ St ï ʯʠʩʣʦ ʉʪʨʫʭʘʣʷ; Ὑ - ʜʦʚʞʠʥʘ ʣʦʧʘʩʪʽ; v ï ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ, ʱʦ ʦʙʪʽʢʘʻ 

ʣʦʧʘʩʪʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʉʪʨʫʭʘʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʦʪʘ çʝʦʣʦʚʠʭè ʪʦʥʽʚ 

ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟ ʛʝʥʝʨʘʪʦʨʘʭ ʪʠʧʫ ʇɻ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʛʘʨʤʦʥʽʢ ʘʢʫʩʪʠʯʥʦʛʦ ʧʦʣʷ 

ʛʝʥʝʨʘʪʦʨʘ ʪʠʧʫ ʇɻ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.6. 

 

 
ʈʠʩ. 6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʛʘʨʤʦʥʽʢ ʘʢʫʩʪʠʯʥʦʛʦ ʧʦʣʷ 

ʛʝʥʝʨʘʪʦʨʘ ʪʠʧʫ ʇɻ 

 

ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ. ɼʦ ʧʝʨʝʚʘʛ ʛʝʥʝʨʘʪʦʨʽʚ ʪʠʧʫ ʇɻ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʫ ʧʣʦʱʫ 

ʧʦʢʨʠʪʪʷ ʪʘ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʽʨʫ ʛʝʥʝʨʘʪʦʨʽʚ ʪʘʢʦʛʦ ʪʠʧʫ, ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʧʨʷʤʫ 

ʚʧʣʠʚʘʪʠ ʥʘ ʦʙôʻʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʥʝ ʚʠʩʦʢʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ. 

ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʇɻ  ̒ ʡʦʛʦ ʨʦʟʤʽʨ, ʚʘʛʘ ʪʘ ʤʘʣʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ. ɼʣʷ ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʦʚʠʭ ʭʚʠʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɻ 

ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ ʦʙʝʨʪʘʪʠ ʛʚʠʥʪ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʯʘʩʪʦʪʦʶ, ʘ  ̔ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʚʠʥʪ 

ʪʘʢʦʛʦ ʨʦʟʤʽʨʫ, ʱʦʙ ʚʽʥ ʚʭʦʜʠʚ ʚ ʨʝʟʦʥʘʥʩ ʥʘ ʧʦʪʨʽʙʥʽʡ ʯʘʩʪʦʪʽ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʨʦʟʤʽʨ ʛʚʠʥʪʘ ʙʫʜʝ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ (ʯʝʨʝʟ ʚʝʣʠʢʫ ʜʦʚʞʠʥʫ 

ʭʚʠʣʽ). ʊʘʢʦʞ, ʚʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ ʛʝʥʝʨʘʪʦʨʘ ʪʠʧʫ ʇɻ  ̒ʰʠʨʦʢʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʜʽʾ (ʨʠʩ. 
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6)  ̔ʪʝ, ʱʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʷʤʦ ʧʦ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʧʨʠʩʪʨʦʶ, ʘ  ̔

ʥʘʟʘʜ  ̔ʯʘʩʪʢʦʚʦ ʚ ʙʦʢʠ. 

ʊʘʢʦʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ [2, 3, 7] ʜʣʷ ʩʧʦʩʦʙʽʚ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʠʩʪʦʨʷʭ ʪʘ ʤʝʪʦʜʘʭ ʧʦʙʫʜʦʚʘʥʽ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ (ʨʠʩ. 7) ʪʘ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʛʫʯʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ ʚʽʜ ʟʘʪʨʘʯʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 8). ʂʨʽʤ ʪʦʛʦ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʷʜ ʙʘʟʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʩʦʙʽʚ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ: 

ʄʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ - ʤʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ, ʧʨʠ ʷʢʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʧʨʠʩʪʨʦʶ ʥʝ ʤʝʥʰʝ 30% ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʨʠ ʨʝʟʦʥʘʥʩʥʽʡ ʯʘʩʪʦʪʽ (ɻʝʨʮ);  

ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ - ʤʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ, ʧʨʠ ʷʢʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʧʨʠʩʪʨʦʶ ʥʝ ʤʝʥʰʝ 30% ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʨʠ ʨʝʟʦʥʘʥʩʥʽʡ ʯʘʩʪʦʪʽ (ɻʝʨʮ); 

ʄʽʥʽʤʘʣʴʥʘ ʛʫʯʥʽʩʪʴ - ʥʠʞʥʽʡ ʨʦʙʦʯʠʡ ʧʦʨʽʛ ʛʫʯʥʦʩʪʽ (ɼʝʮʠʙʝʣ); 

ʄʘʢʩʠʤʘʣʴʥʘ ʛʫʯʥʽʩʪʴ - ʚʝʨʭʥʽʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʨʽʛ ʛʫʯʥʦʩʪʽ ʥʘ ʚʽʜʩʪʘʥʽ ʚ 50 

ʤʝʪʨʽʚ ʚʽʜ ʧʨʠʩʪʨʦʶ (ɼʝʮʠʙʝʣ); 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ - ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʙʦʪʠ, ʷʢʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ 

ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʪʫʶʯʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʜʘʞʫ (ɺʘʪ); 

ɺʘʛʦʚʘ ʚʽʜʜʘʯʘ - ʦʨʽʻʥʪʦʚʥʘ ʚʘʛʘ ʧʨʠʩʪʨʦʶ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʥʘ ʨʦʙʦʯʫ ʛʫʯʥʽʩʪʴ ʚ 

125 ʜʝʮʠʙʝʣ (ʂʽʣʦʛʨʘʤ); 

ɻʘʙʘʨʠʪʥʘ ʚʽʜʜʘʯʘ - ʦʨʽʻʥʪʦʚʥʠʡ ʦʙôʻʤ ʧʨʠʩʪʨʦʶ (ʧʦ ʛʘʙʘʨʠʪʥʠʤ ʨʦʟʤʽʨʘʤ), 

ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʥʘ ʨʦʙʦʯʫ ʛʫʯʥʽʩʪʴ ʚ 125 ʜʝʮʠʙʝʣ (ʤʝʪʨʽʚ ʢʫʙʽʯʥʠʭ); 

ʉʧʨʷʤʦʚʘʥʽʩʪʴ - ʢʫʪ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ (ɻʨʘʜʫʩʽʚ); 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʛʝʥʝʨʘʮʽʾ - ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʟʘʪʨʘʯʫʻʪʴʩʷ ʥʘ ʛʝʥʝʨʘʮʽʶ 

ʦʜʥʦʛʦ ʜʝʮʠʙʝʣʘ ʧʨʠ ʛʫʯʥʦʩʪʽ ʚ 125 ɼʝʮʠʙʝʣ (ɺʘʪ ʥʘ ɼʝʮʠʙʝʣ); 

ɺʽʜʩʦʪʦʢ ʛʘʨʤʦʥʽʢ ʚ ʩʠʛʥʘʣʽ - ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʠʛʥʘʣʫ ʚʽʜ ʝʪʘʣʦʥʥʦʛʦ 

(ʚʽʜʩʦʪʢʽʚ); 

ʂʦʝʬʽʮʽʻʥʪ ʰʫʤʫ - ʚʽʜʥʦʰʝʥʥʷ ʛʫʯʥʦʩʪʽ ʰʫʤʫ ʜʦ ʛʫʯʥʦʩʪʽ ʙʘʟʦʚʦʛʦ ʩʠʛʥʘʣʫ 

(ʚʽʜʩʦʪʢʽʚ); 

ʅʘʷʚʥʽʩʪʴ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʜʘʞʫ - ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ ʧʨʠʜʙʘʪʠ 

ʢʦʤʧʣʝʢʪʫʶʯʽ, ʯʠ ʚʠʛʦʪʦʚʠʪʠ ʙʝʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʩʧʦʩʦʙʽʚ ʛʝʥʝʨʘʮʽʾ, 

ʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙ. 1.  

 

ʊʘʙʣʠʮʷ 1. ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

 ʈɻ ɻʇʉ ɺʈ ʈʎ ʅʅʏʂ ʄʇʋɿɺ ʇɻ 

ʄʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ 1 3 5 12 4 1 11 

ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ 90 25 40 30 100 45 28 

ʄʽʥʽʤʘʣʴʥʘ ʛʫʯʥʽʩʪʴ 1 1 1 35 1 1 32 

ʄʘʢʩʠʤʘʣʴʥʘ ʛʫʯʥʽʩʪʴ 150 100 80 150 160 100 120 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 3500 1350 590 2900 5000 1200 4000 

ɺʘʛʦʚʘ ʚʽʜʜʘʯʘ 10 140 80 350 100 120 500 

ɻʘʙʘʨʠʪʥʘ ʚʽʜʜʘʯʘ 0,4/0,4/0,6 1,6/1/1 0,9/0,4/0,4 18/0,4/0,4 1/1/1 1,2/1,2/0,7 7/2/2 

ʉʧʨʷʤʦʚʘʥʽʩʪʴ 60 360 360 35 85 40 280 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʛʝʥʝʨʘʮʽʾ 

6,4 13 10 8 13 11 20 

ɺʽʜʩʦʪʦʢ ʛʘʨʤʦʥʽʢ ʚ ʩʠʛʥʘʣʽ 11 15 26 9 14 6 28 

ʂʦʝʬʽʮʽʻʥʪ ʰʫʤʫ 5 31 42 17 14 7 39 

ʅʘʷʚʥʽʩʪʴ ʢʦʤʧʣʝʢʪʫʶʯʠʭ 

ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʜʘʞʫ 

+ + + + + + + 
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ʈʠʩ. 7. ɼʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ 

 

 
ʈʠʩ. 8. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʛʫʯʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʚʽʜ ʟʘʪʨʘʯʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. 

 

ɺʠʩʥʦʚʢʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʪʘʥʦʚʠʪʴ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʢʣʠʢʘʥʠʡ ʽʥʬʨʘʟʚʫʢʦʚʠʤʠ ʭʚʠʣʷʤʠ. 

ʇʨʠ ʮʴʦʤʫ, ʙʽʣʴʰʽʩʪʴ ʟʘʩʦʙʽʚ ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʥʘʩʪʫʧʥʠʭ ʧʨʠʩʪʨʦʾʚ: ʨʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ, ʛʝʥʝʨʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʩʫʶʯʦʾ 

ʩʬʝʨʠ ʪʠʧʫ ʄʦʥʦʧʦʣʴ, ʚʠʧʨʦʤʽʥʶʚʘʯ ʪʠʧʫ ʨʦʪʦʨ, ʨʝʟʦʥʫʶʯʠʡ ʮʠʣʽʥʜʨ, 

ʥʘʜʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʢʦʣʦʥʢʘ, ʤʝʪʦʜ ʧʘʨʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʧʦʚʽʪʨʷʥʠʡ 

ʛʚʠʥʪ. 

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʠʷʚʣʝʥʦ ʾʭ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʇʦʙʫʜʦʚʘʥʽ ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ ʪʘ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʛʫʯʥʦʩʪʽ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʚʽʜ 

ʟʘʪʨʘʯʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʊʘʢʦʞ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʢʘʟʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʥʦʞʠʥʫ ʙʘʟʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 
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ʊʘʢʦʞ, ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʩʧʦʩʦʙʽʚ ʛʝʥʝʨʘʮʽʾ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʦʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ 

ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʤʝʪʦʜʫ ʚʠʙʦʨʫ ʩʧʦʩʦʙʫ ʛʝʥʝʨʘʮʽʾ ʽʥʬʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʯʽʢʫʚʘʥʠʭ 

ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ. 
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SECTION 3. DATA  PROCESSING AND SOFTWARE SYSTEMS DEVELOPMENT / 

ʊɽʍʅʆʃʆɻɯɰ ʆɹʈʆɹʂʀ ɼɸʅʀʍ ʊɸ ʈʆɿʈʆɹʂʀ ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

 

ʋɼʂ 004.6 

 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʅɸʋʂɸ ʇʈʆ ɼɸʅɯ 

 

ː̏̌̔̂ ˎ Ȣ 
 

ʊʝʨʤʽʥ çʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ʚʞʝ ʜʘʚʥʦ  ̔ʤʽʮʥʦ ʫʚʽʡʰʦʚ ʫ ʩʣʦʚʥʠʢ ʩʫʯʘʩʥʦʾ 

ʣʶʜʠʥʠ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʝ ʧʦʥʷʪʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ çʧʨʠʡʦʤʠ, ʩʧʦʩʦʙʠ  ̔

ʤʝʪʦʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʬʫʥʢʮʽʡ ʟʙʦʨʫ, 

ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ, ʧʝʨʝʜʘʯʽ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭè (ɻʆʉʊ 34.003-90) ʪʘ çʨʝʩʫʨʩʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾè (ISO/IEC 

38500:2008). ɻʘʣʫʟʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʡʤʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ, ʨʦʟʚʠʪʢʦʤ  ̔

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʊʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʪʠʩʷ ʟ 1960-ʭ ʨʦʢʽʚ, ʨʘʟʦʤ ʟ ʧʦʷʚʦʶ  ̔ʨʦʟʚʠʪʢʦʤ ʧʝʨʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

(ɯʉ). ʈʦʟʚʠʪʦʢ ʽʥʪʝʨʥʝʪʫ, ʘ ʪʘʢʦʞ ʽʥʚʝʩʪʠʮʽʾ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ  ̔ ʩʝʨʚʽʩʠ ʚʠʢʣʠʢʘʣʠ 

ʙʫʨʭʣʠʚʝ ʟʨʦʩʪʘʥʥʷ ʛʘʣʫʟʽ ɯʊ ʚ ʢʽʥʮʽ 1990-ʭ ʨʦʢʽʚ. 

ʊʝʨʤʽʥ çʥʘʫʢʘ ʧʨʦ ʜʘʥʽè ʣʠʰʝ ʧʦʯʠʥʘʻ ʚʭʦʜʠʪʠ ʥʝ ʣʠʰʝ ʫ ʩʣʦʚʥʠʢ ʢʦʨʠʩʪʫʚʘʯʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ  ̔ʫ ʩʣʦʚʥʠʢ ʬʘʭʽʚʮʽʚ. ʅʘʫʢʘ ʧʨʦ ʜʘʥʽ (ʘʥʛʣ. Data science, 

ʽʥʦʜʽ çʜʘʪʘʣʦʛʽʷè - datalogy) - ʨʦʟʜʽʣ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʚʠʚʯʘʻ ʧʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ, 

ʦʙʨʦʙʢʠ  ̔ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʚ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ. ʆʙ'ʻʜʥʫʻ ʤʝʪʦʜʠ ʟ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ 

ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ  ̔ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʘʨʘʣʝʣʽʟʤʫ, ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʤʝʪʦʜʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ  ̔ʜʦʜʘʪʢʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ, ʘ 

ʪʘʢʦʞ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ  ̔ ʨʦʟʨʦʙʢʠ ʙʘʟ ʜʘʥʠʭ. ʇʦʯʘʪʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ ʚʚʘʞʘʻʪʴʩʷ 1966 ʨʽʢ, ʢʦʣʠ ʙʫʚ ʟʘʩʥʦʚʘʥʠʡ ʂʦʤʽʪʝʪ ʟ ʜʘʥʠʭ ʜʣʷ ʥʘʫʢʠ  ̔

ʪʝʭʥʽʢʠ (CODATA), ʘ ʧʝʨʰʝ ʚʚʝʜʝʥʥʷ ʪʝʨʤʽʥʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 1974 ʨʦʢʫ ʫ ʢʥʠʟʽ ʇʝʪʝʨʘ 

ʅʘʫʨʘ , ʚ ʷʢʽʡ ʚʽʥ ʷʚʥʦ ʚʠʟʥʘʯʠʚ ʥʘʫʢʫ ʧʨʦ ʜʘʥʽ ʷʢ ʜʠʩʮʠʧʣʽʥʫ, ʷʢʘ ʚʠʚʯʘʻ ʞʠʪʪʻʚʠʡ 

ʮʠʢʣ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ - ʚʽʜ ʧʦʷʚʠ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ 

ʟʥʘʥʴ. ʆʜʥʘʢ, ʪʽʣʴʢʠ ʚ 1990-  ̔ʨʦʢʠ ʪʝʨʤʽʥ, ʱʦ ʧʦʟʥʘʯʘʻ ʜʠʩʮʠʧʣʽʥʫ, ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ 

ʚʞʠʚʘʥʥʷ,  ̔ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʩʪʘʚ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘʚʜʷʢʠ ʩʪʘʪʪʽ 

ʩʪʘʪʠʩʪʠʢʘ Bell Labs ɺʽʣʴʷʤʘ ʂʣʽʚʣʝʥʜʘ, ʚ ʷʢʽʡ ʚʽʥ ʦʧʫʙʣʽʢʫʚʘʚ ʧʣʘʥ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ ʚʠʜʽʣʠʚ ʥʘʫʢʫ ʧʨʦ ʜʘʥʽ ʷʢ ʦʢʨʝʤʫ 

ʘʢʘʜʝʤʽʯʥʫ ʜʠʩʮʠʧʣʽʥʫ, ʚ ʷʢʽʡ ʮ ̔ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ. ɿ 

ʧʦʯʘʪʢʫ 2010-ʭ ʨʦʢʽʚ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʚʜʷʢʠ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ çʚʝʣʠʢʠʭ ʜʘʥʠʭè, 

ʥʘʫʢʘ ʧʨʦ ʜʘʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ  ̔ʷʢ ʧʨʘʢʪʠʯʥʘ ʤʽʞʛʘʣʫʟʝʚʘ ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠʪʦʤʫ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ çʚʯʝʥʦʛʦ ʟʘ ʜʘʥʠʤʠè (ʘʥʛʣ. data scientist) ʟ ʧʦʯʘʪʢʫ 2010-ʭ ʨʦʢʽʚ 

ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʨʠʚʘʙʣʠʚʽʰʠʭ, ʚʠʩʦʢʦʦʧʣʘʯʫʚʘʥʠʭ  ̔ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʬʝʩʽʡ.  

ʇʦʩʪʘʚʠʤʦ ʧʠʪʘʥʥʷ ï ʱʦ ʩʧʽʣʴʥʦʛʦ ʤʽʞ ʧʦʥʷʪʪʷʤʠ çʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè  ̔

çʥʘʫʢʘ ʧʨʦ ʜʘʥʽè?  

ʗʢ ʙʘʯʠʤʦ, ʦʙʠʜʚʘ ʮ ̔ʪʝʨʤʽʥʠ ʟôʷʚʠʣʠʩʷ ʤʘʡʞʝ ʦʜʥʦʯʘʩʥʦ, ʚ 1960-ʭ ʨʦʢʘʭ. ʉʘʤʝ ʫ 

ʮʝʡ ʯʘʩ ʟôʷʚʣʷʶʪʴʩʷ  ̔ʧʝʨʰʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. ɸʜʞʝ ʙʘʟʠ ʜʘʥʠʭ, ʷʢ 

ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ,  ̒ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ɯʉ.  

1970-ʽ, 1980-ʽ, 1990-  ̔ʨʦʢʠ ʟʥʘʤʝʥʫʶʪʴ ʧʦʪʫʞʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟ ʜʘʥʠʭ. 

ʎʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ  ̔ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʅʘʪʝʧʝʨ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʢʣʘʜʥʽ ʟʘ ʩʚʦʻʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʨʝʘʣʽʟʘʮʽʾ ɯʉ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ɯʉ ï ʩʧʝʮʽʘʣʽʩʪ ʪʦʾ ʯʠ ʽʥʰʦʾ ʛʘʣʫʟʽ. 

ʉʘʤʝ ʜʣʷ ʥʴʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ  ̔ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ɯʉ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ɯʉ ʧʽʜʚʠʱʫʻ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ  ̔ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʙʽʟʥʝʩʫ, ʟʘʚʜʷʯʫʶʯʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ.. 

ɼʝʩʷʪʢʠ ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʦʷʚʠ ʧʦʙʽʯʥʦʛʦ ʝʬʝʢʪʫ ï ʛʽʨ ʜʘʥʠʭ. ɯ ʚʽʜʧʦʚʽʜʥʦ ʟʘʢʦʥʫ ʧʝʨʝʭʦʜʫ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥ ʫ 

ʷʢʽʩʥʽ ʚ ʜʽʘʣʝʢʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽʟʤʽ, ʤʦʞʥʘ ʩʧʦʜʽʚʘʪʠʩʷ, ʱʦ ʮ ̔ ʛʦʨʠ ʥʘʧʦʚʥʝʥʥʽ 

ʟʥʘʥʥʷʤʠ, ʪʦʙʪʦ ʜʘʥʽ ʧʝʨʝʡʰʣʠ ʫ ʟʥʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ, ʧʦʯʠʥʘʶʯʠ ʟ 1990-ʭ ʨʦʢʽʚ  ̔

ʜʦʪʝʧʝʨ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʽ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʟ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ. 

ʉʧʦʞʠʚʘʯʝʤ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ  ̔ ʩʠʩʪʝʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ,  ̒ ʪʦʧ-

ʤʝʥʝʜʞʤʝʥʪ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ ʜʦʟʚʦʣʷʶʪʴ ʦʙˇʨʫʥʪʦʚʘʥʦ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʘʢʦʧʠʯʝʥʽ ʜʘʥʽ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʦʢʨʝʤʦʾ 

ʢʦʨʧʦʨʘʮʽʾ, ʦʢʨʝʤʦʾ ʛʘʣʫʟʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ ʪʦʱʦ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʨʠ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ. 

- OLAP ï ʘʥʘʣʽʟ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʧʦʚôʷʟʘʥʠʡ ʟ ʢʦʥʮʝʧʮʽʻʶ 

ʩʭʦʚʠʱ ʜʘʥʠʭ, ʷʢʽ ʟʦʩʝʨʝʜʞʫʶʪʴ ʫ ʩʦʙʽ ʫʚʝʩʴ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ 

ʧʨʦʮʝʩʠ ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ ʛʘʣʫʟʽ, ʚʠʨʦʙʥʠʮʪʚʽ, ʢʦʨʧʦʨʘʮʽʾ; ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ ʪʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ; 

- Data Mining ï ʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʥʘʢʦʧʠʯʝʥʦʾ 

ʨʦʢʘʤʠ ʽʥʬʦʨʤʘʮʽʾ); ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ ʜʘʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʧʠʪʘʥʥʷ ʧʨʦ ʤʘʡʙʫʪʥʻ; ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ ï ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ, ʥʝʪʨʠʚʽʘʣʴʥʠʭ ʟʥʘʥʴ; 

- ʚʝʣʠʢʽ ʜʘʥʽ ï ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʭʦʜʽʚ, ʽʥʩʪʨʫʤʝʥʪʽʚ  ̔ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ  ̔ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ  ̔ʟʥʘʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʝʬʝʢʪʠʚʥʠʭ ʚ ʫʤʦʚʘʭ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʠʨʦʩʪʫ, ʨʦʟʧʦʜʽʣʫ ʧʦ ʯʠʩʣʝʥʥʠʭ ʚʫʟʣʘʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʅʘ ʧʦʯʘʪʢʫ ʧʦʷʚʠ ʮʠʭ ʢʦʥʮʝʧʮʽʡ  ̔ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʞʥʘ ʟ ʥʠʭ 

ʨʦʟʚʠʚʘʣʘʩʷ ʷʢ ʦʢʨʝʤʘ ʜʠʩʮʠʧʣʽʥʘ. ɿ 2010 ʨʦʢʫ ʾʭ ʧʦʯʘʣʠ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʢʣʘʜʦʚʽ ʥʘʫʢʠ 

ʧʨʦ ʜʘʥ ̔[1]. ɸʣʝ ʥʝ ʣʠʰʝ ʮ ̔ʪʨʠ ʢʦʥʮʝʧʮʽʾ  ̒ʩʢʣʘʜʦʚʠʤʠ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʩʫʤʢʫ ʥʘʫʢʫ 

ʧʨʦ ʜʘʥʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ (ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ): 

1) ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʧʝʨʰ ʟʘ ʚʩʝ, ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ ʪʘ 

ʜʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘ; 

2) ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘ; 

3) ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

4) ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ; 

5) OLAP; 

6) Data Mining; 

7) ʚʝʣʠʢʽ ʜʘʥʽ. 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʧʠʪʘʥʥʷ, ʧʦʩʪʘʚʣʝʥʦʛʦ ʨʘʥʽʰʝ, ʜʽʡʜʝʤʦ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʫʢʘ 

ʧʨʦ ʜʘʥʽ  ̒ʥʘʩʣʽʜʢʦʤ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯ ʥʝ ʜʠʚʥʦ, ʱʦ, ʥʝ ʜʠʚʣʷʯʠʩʴ 

ʥʘ ʦʜʥʦʯʘʩʥʫ ʧʦʷʚʫ ʮʠʭ ʧʦʥʷʪʴ ʘʙʦ ʪʝʨʤʽʥʽʚ, ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʧʦʯʘʚʩʷ ʤʘʡʞʝ ʚʽʜʨʘʟʫ, ʪʦʜʽ ʷʢ ʥʘʫʢʘ ʧʨʦ ʜʘʥʽ çʯʝʢʘʣʘè ʜʦʚʛʽ ʨʦʢʠ.  

ʉʘʤʝ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʟʥʘʯʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ɺʤʽʶʯʠ 

ʘʥʘʣʽʟʫʚʘʪʠ ʮ ̔ʜʘʥʽ (OLAP-ʪʝʭʥʦʣʦʛʽʾ), ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ (ʚʝʣʠʢʽ ʜʘʥʽ), 

ʜʦʙʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ (ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, Data Mining), ʣʶʜʩʪʚʦ ʦʪʨʠʤʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʴ-ʯʠʤ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ  ̔

ʧʨʠʙʫʪʢʦʚʠʤ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. Data Science Central [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.datasciencecentral.com/page/contact-us. 
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IV International scientific conference  
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ʇʆɺʓʐɽʅʀɽ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʇʈʆɻʈɸʄʄʅʆ-ɸʃɻʆʈʀʊʄʀʏɽʉʂʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ɺ ɸɼɸʇʊʀɺʅʓʍ ʉʀʉʊɽʄɸʍ ʋʇʈɸɺʃɽʅʀʗ ʀ ʉɺʗɿʀ 

 

ˢ̉̌̆̎̋̏ ˏ Ȣȟ ̠ ̠̏̓̔̌̋ ̞ Ȣ 
 

ɸʜʘʧʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ (ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ) ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʭ ʜʠʥʘʤʠʢʠ, ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

ɺ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ (ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ) ʢʦʤʧʣʝʢʩʘʭ ʘʜʘʧʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ.  

ɸʜʘʧʪʠʚʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ, 

ʪʘʢ ʢʘʢ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʜʦʣʞʥʳ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʫʩʣʦʚʠʡ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʂ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʚʥʝʰʥʠʝ ʧʦʛʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʪʨʘʬʠʢʘ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʪʨʘʬʠʢʘ ʠ ʪ.ʜ.  

ʈʝʘʣʠʟʘʮʠʷ ʩʚʦʡʩʪʚʘ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʢ çʠʥʪʝʣʣʝʢʪʫè ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

(ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ, ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ). 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ 

ʤʝʪʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʨʝʰʝʥʠʷ ʧʨʠ ʧʨʠʝʤʣʝʤʳʭ ʟʘʪʨʘʪʘʭ ʤʘʰʠʥʥʦʛʦ 

ʚʨʝʤʝʥʠ [1-2]. 

ʆʜʥʘʢʦ, ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʦʚ ʠ ʧʦʠʩʢʦʤ ʵʢʩʪʨʝʤʫʤʦʚ ʦʚʨʘʞʥʳʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʚʦʟʥʠʢʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʨʝʰʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 

ʤʝʪʦʜʘʤʠ, ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʨʘʩʯʝʪ ʞʝʩʪʢʠʭ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ [3-5]. 

ʇʨʠ ʵʪʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʨʘʙʦʪʘʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʪ ʯʝʪʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, ʢʦʛʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʦʪʥʦʩʠʪʴ ʢ ʢʣʘʩʩʫ ʞʝʩʪʢʠʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʞʝʩʪʢʦʡ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ  
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ɽʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʦʙʲʝʢʪʘ ʚ ʠʩʭʦʜʥʦʡ ʪʦʯʢʝ 

ʥʝ ʷʚʣʷʝʪʩʷ ʞʝʩʪʢʦʡ, ʪʦ ʜʣʷ ʝʝ ʨʘʩʯʝʪʘ ʝʩʪʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʝʪʦʜʳ 

(ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʩʯʝʪ ʞʝʩʪʢʠʭ ʤʦʜʝʣʝʡ). ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʩʣʦʞʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʯʠʪʳʚʘʪʴ ʬʣʫʢʪʫʘʮʠʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʤʦʜʝʣʴ ʠʟ ʢʣʘʩʩʘ ʥʝʞʝʩʪʢʠʭ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʢʣʘʩʩ ʩʫʱʝʩʪʚʝʥʥʦ 

ʞʝʩʪʢʠʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʝʙʦʚʘʪʴ ʜʣʷ ʩʚʦʝʛʦ ʨʘʩʯʝʪʘ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ. 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ (ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ) ʠʣʠ ʩʠʩʪʝʤʦʡ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ: ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ ʙʠʬʫʨʢʘʮʠʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʣʘʩʩʘ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʮʝʥʢʠ ʞʝʩʪʢʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ 

ʞʝʩʪʢʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ 

(çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦè) ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʦʜʝʣʠ ʫʧʨʘʚʣʷʝʤʦʡ ʤʦʜʝʣʠ ʠʣʠ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ 

çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴè ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʘ ʚ 

ʧʦʚʪʦʨʥʳʭ (ʥʝʦʜʥʦʢʨʘʪʥʳʭ) ʨʘʩʯʝʪʘʭ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʠ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ.  
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʅɸ ʆʉʅʆɺɽ 

ʊʈɸʅɿʀʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

˗̜̜̑̃̊ ˞ Ȣ 
 

 ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʚʦʟʨʘʩʪʘʝʪ, ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʙ  rʧʨʘʚʠʣʴʥʦ ʠ ʥʘʜʝʞʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [1], ʛʜʝ ʧʨʝʜʣʘʛʘʣʠʩʴ 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ʇʨʠʚʝʜʝʥʥʳʝ ʤʝʪʦʜʳ ʚ ʵʪʦʡ ʤʦʥʦʛʨʘʬʠʠ 

ʢʘʩʘʣʠʩʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʘʨʘʣʣʝʣʴʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ 

ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʟʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʊʉ) 

ʠ ʠʭ ʩʠʥʭʨʦʥʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ. ʇʦʪʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʩʝʪʴ ʇʝʪʨʠ (ʉʇ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʶʪʩʷ 

ʩʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʵʪʦ 

ʩʚʦʡʩʪʚʘ ʞʠʚʫʯʝʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʪʫʧʠʢʦʚ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʚʟʘʠʤʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ 

ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠʥʚʘʨʠʘʥʪʦʚ ʉʇ [2]. 

 ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʊʉ ʥʘʟʳʚʘʝʪʩʷ ʯʝʪʚʝʨʢʘ
0= ( , , , , )A S T sa b , ʛʜʝ S ï 

ʢʦʥʝʯʥʦʝ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʥʳʟʳʚʘʶʪʩʷ 

ʩʦʩʪʦʷʥʠʷʤʠ, T  ï ʢʦʥʝʯʥʦʝ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ 

ʥʳʟʳʚʘʶʪʩʷ ʧʝʨʝʭʦʜʘʤʠ, a ʠ b ï ʜʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟ T  ʚ S, ʩʪʘʚʷʱʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʤʫ ʧʝʨʝʭʦʜʫ t TÍ  ʜʚʘ ʩʦʩʪʦʷʥʠʷ ( )ta  ʠ ( )tb , ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʦʤ ʠ ʢʦʥʮʦʤ ʧʝʨʝʭʦʜʘ t , 
0s SÍ  ï ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʊʉ. ʊʉ 
0= ( , , , , )A S T sa b  ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʦʡ, ʝʩʣʠ ʤʥʦʞʝʩʪʚʘ S ʠ T  

ʢʦʥʝʯʥʳ.  

 ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʝʯʥʳʝ ʊʉ. ʂʦʥʝʯʥʘʷ ʊʉ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʦʨʛʨʘʬʘ, 

ʚʝʨʰʠʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʦʩʪʦʷʥʠʷ ʊʉ, ʘ ʜʫʛʘʤʠ ï ʧʝʨʝʭʦʜ.r 

ʌʫʥʢʮʠʠ a ʠ b ʙʫʜʝʤ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʪʨʦʡʢʠ ( , , ),s t s¡ ʛʜʝ , ,s s S¡Í  ,t TÍ

( ) = ,t sa  ( ) = .t sb ¡ ʇʫʪʝʤ ʜʣʠʥʳ ,( > 0)n n  ʚ ʊʉ 
0= ( , , , , )A S T sa b  ʥʘʟrʚʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ 
1 2, , , nt t t  ʪʘʢʠʭ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ :1i i n¢ ¢ ʠʤʝʝʪ 

ʤʝʩʪʦ ʪʘʢʦʝ ʨʘʚʝʥʩʪʚʦ 
1( ) = ( )i it tb a+

. ɸʥʘʣʦʛʠʯʥʦ, ʙʝʩʢʦʥʝʯʥʳʤ ʧʫʪʝʤ ʷʚʣʷʝʪʩʷ 

ʙʝʩʢʦʥʝʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ 
1 2, , , , ,nt t t  ʪʘʢʠʭ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ 

1i²  ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 
1( ) = ( )i it tb a+

. 

 ʇʫʩʪʴ X  ï ʥʝʢʦʪʦʨʳʡ ʘʣʬʘʚʠʪ. ʇʦʤʝʯʝʥʥʦʡ ʊʉ (ʇʊʉ) ʥʘʟʠʚʘʻʪʴʩʷ ʧʷʪʝʨʢʘ 

0= ( , , , , , )A S T s ha b , ʛʜʝ 
0( , , , , )S T sa b  ï ʊʉ, h  ï ʦʪʦʙʨʘʞʝʥʠʝ ʠʟ T  ʚ X , 

ʧʨʠʧʠʩʳʚʘʶʱʝʝ ʢʘʞʜʦʤʫ ʧʝʨʝʭʦʜʫ t  ʝʛʦ ʦʪʤʝʪʢʫ ( )h t XÍ .  

ʀʥʪʫʠʪʠʚʥʦ, ʦʪʤʝʪʢʘ ʧʝʨʝʭʦʜʘ ʦʟʥʘʯʘʝʪ ʜʝʡʩʪʚʠʝ ʠʣʠ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʮʠʨʫʝʪ 

ʵʪʦʪ ʧʝʨʝʭʦʜ. ʇʊʉ ʤʦʞʝʪ ʙr ʪʴ ʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ. ɺ ʟʘʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʜʥʦ ʠ 
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ʪʦ ʞʝ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʜʚʘ ʨʘʟʥrʭ ʧʝʨʝʭʦʜʘ ʚ ʜʚʘ ʨʘʟʥʳʭ ʩʦʩʪʦʷʥʠʷ, 

ʪ.ʝ. ʠʟ ( ) = ( )t ta a¡ ʠ ( ) = ( )h t h t¡ ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ =t t¡.  

 ʇʨʦʠʟʚʝʜʝʥʠʝ ʊʉ. ʇʫʩʪʴ 
1, , nA A  ï ʪʨʘʥʟʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʛʜʝ 

= ( , , ,i i i iA S Ta 0, )i

i ab , =1, ,i n . ʆʛʨʘʥʠʯʝʥʠʝʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘʟrʚʘʝʪʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʊ ʤʥʦʞʝʩʪʚʘ 
1( { }) ( { }) \ {( , , )}nT Te e e eÇ ³ ³ Ç , ʛʜʝ e ï 

ʪʦʞʜʝʩʪʚʝʥʥʳʡ ʧʝʨʝʭʦʜ, ʢʦʪʦʨʳʡ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʛʦ ʣʠʙʦ ʜʝʡʩʪʚʠʷ ʚ ʊʉ. 

ʕʣʝʤʝʥʪ rʠʟ T ʥʘʟrʚʘʶʪʩʷ ʛʣʦʙʘʣʴʥʤrʠ ʧʝʨʝʭʦʜʘʤʠ. ɽʩʣʠ 
1= ( , , )nt t t Íʊ  ̔ =it e, 

ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʊʉ 
iA  ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʭʦʜʝ t . ʂʦʨʪʝʞ 

1= ( , , , )nA A A T  

ʥʘʟrʚʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʊʉ, ʘ ʊʉ 
1, , nA A  ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ A. 

ʀʥʪʫʠʪʠʚʥʦ ʛʣʦʙʘʣʴʥʡr ʧʝʨʝʭʦʜ 
1= ( , , )nt t t  ʤʦʜʝʣʠʨʫʝʪ ʚʦʟʤʦʞʥʳʝ ʧʝʨʝʭʦʜ rʚ 

1, , nA A . ɽʩʣʠ ʧʝʨʝʭʦʜ =it e, ʪʦ ʊʉ 
iA  ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʧʝʨʝʭʦʜʝ t . ɻʣʦʙʘʣʴʥʤr ʩʦʩʪʦʷʥʠʝʤ 
1 2= ( , , , , )nA A A A T  ʥʘʟrʚʘʝʪʩʷ n -ʢʘ 

1 2( , , , )ns s s , ʛʜʝ 
i is SÍ , ʘ ʩʦʩʪʦʷʥʠʝ 

1 2

0 0 0( , , , )ns s s  ï ʥʘʯʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ TC A. 

ʐʘʛʦʤ ʚʳʯʠʩʣʝʥʠʡ A ʥʘʟrʚʘʝʪʩʷ ʪʨʦʡʢʘ ( , , )s t s¡, ʛʜʝ 
1= ( ,s s  

2, , )ns s  ʠ 

' ' '

1 2= ( , , , )ns s s s¡  ï ʛʣʦʙʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʘ 
1 2= ( , ,t t t  , )nt  ï ʛʣʦʙʘʣʴʥʡr 

ʧʝʨʝʭʦʜ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ: {1,2, , }i n" Í : ʝʩʣʠ =it e, ʪʦ 

= ( )i is ta  ʠ = ( )i is tb¡ ; ʝʩʣʠ =it e, ʪʦ =i is s¡ . 

ɻʣʦʙʘʣʴʥʡr ʧʝʨʝʭʦʜ t  ʥʘʟrʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʤr ʚ ʛʣʦʙʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ s, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʛʣʦʙʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ s¡ ʪʘʢʦʝ, ʯʪʦ ( , , )s t s¡ ʰʘʛ ʚʳʯʠʩʣʝʥʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʣʦʙʘʣʴʥʭr ʧʝʨʝʭʦʜʦʚ 
1 2, , , ,kt t t  ʥʘʟrʚʘʝʪʩʷ 

ʛʣʦʙʘʣʴʥʤr ʚʳʯʠʩʣʝʥʠʝʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʣʦʙʘʣʴʥʭr 

ʩʦʩʪʦʷʥʠʡ 
0,s  

1, , ks s ,é ʪʘʢʘ,̫ ʯʪʦ 
1( , , )i i is t s-

 ï ʰʘʛ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ 

{1,2, , }i kÍ .  

ʄʥʦʛʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʊʉ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʫʪʝʤ ʝʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉʇ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʊʉ ʠ ʉʇ. ʉʇ 
0( , , , )P T F M  ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ 

1 2= ( , ,A A A  , )nA T  ʊʉ 0= ( , , , , )i

i i i i iA S T sa b , ʛʜʝ =i jA AÆ Å ʧʨʠ =i j , i,j 

1,2, ,n= , ʝʩʣʠ 

ï- 
1 2= nP S S SÇ Ç Ç , =T ʊ, ={( , ) | =iF s t t e  ̔ = ( )} {( , ) | =i i is t t s ta eÇ  

ʠ = ( )}i is tb  ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ iÍ{1,2, , }n , ʛʜʝ 
it  ʦʟʥʘʯʘʝʪ i -  ʁʢʦʤʧʦʥʝʥʪʫ t TÍ ,  

ï 
1 2

0 0 0 0= ( , , , )nM s s s . 

ʋʪʚʝʨʞʜʝʥʠʝ. ʉʝʤʘʥʪʠʢʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʊʉ ʠ ʩʝʤʘʥʪʠʢʘ ʉʇ, ʢʦʪʦʨʘʷ ʝʛʦ 

ʤʦʜʝʣʠʨʫʝʪ, ʩʦʛʣʘʩʦʚʘʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʣʦʙʘʣʴʥʭr 

ʧʝʨʝʭʦʜʦʚ 
1 2 kt t t  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʦʙʘʣʴʥʫʶ ʠʩʪʦʨʠʁ  ʧʨʦʠʟʚʝʜʝʥʠʷ ʊʉ A 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʩʨʘʙʘʪʳʚʘʥʠʡ ʧʝʨʝʭʦʜʦʚ ʚ ʉʇ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʊʉ ʚ ʚʠʜʝ ʉʇ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ r

ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ ʉʇ, ʢʘʩʘʶʱʠʭʩʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʊʉ ʠ ʚʩʝ ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʇɸʈɸʃʃɽʃʔʅʓʍ ɺʓʏʀʉʃɽʅʀʁ ʇʈʀ ʈɽʐɽʅʀʀ ɿɸɼɸʏ 

ɹʆʃʔʐʆʁ ʈɸɿʄɽʈʅʆʉʊʀ ʅɸ ʆʉʅʆɺɽ ʄɽʊʆɼʆɺ ɼɽʂʆʄʇʆɿʀʎʀʀ 

 

ˢ̉̌̆̎̋̏ ˏ Ȣ 
 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʄɺʂ) ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ 

ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʦʙʣʘʩʪʷʭ, ʦʪ ɸʉʋ ʚ ʘʛʨʦʧʦʤʳʰʣʝʥʥʳʤ ʩʝʢʪʦʨʝ ʜʦ ʩʠʩʪʝʤ ʠʩʢʫʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʝʢʪʘ. 

ʇʨʠ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʤʝʨʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʘʪʨʠʮ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʡ ʪʳʩʷʯ ʵʣʝʤʝʥʪʦʚ, ʭʦʪʷ ʨʘʟʙʨʦʩ ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʪʨʠʮ ʦʯʝʥʴ 

ʚʝʣʠʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʠʟʤʝʨʷʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʧʝʨʝʤʝʥʥʳʭ (ʘ ʠʥʦʛʜʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʜʝʩʷʪʢʘ), ʪʦ ʚ ʤʦʜʝʣʠ 

ʦʧʠʩʳʚʘʶʱʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʘʟʤʝʨʥʦʩʪʴ 

ʚʝʢʪʦʨʘ ʥʝʠʟʚʝʩʪʥʳʭ ʫʞʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʠ ʪʳʩʷʯ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʤʘʪʨʠʯʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ) ʢʘʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʪʘʢ ʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʥʘʛʨʫʟʢʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʠ ʯʠʩʣʝʥʥʦʤ 

ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ. ɺʘʞʥʳʤ ʯʘʩʪʥʳʤ 

ʩʣʫʯʘʝʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʟʘʜʘʯʠ 

ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʤʘʨʢʦʚʩʢʠʭ (ʧʦʣʫʤʘʨʢʦʚʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ.  

ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʄɺʂ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇɸʆ) ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʢʘʢ ʦʙʨʘʙʦʪʢʠ ʪʘʢ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇɸʆ ʥʘ ʫʨʦʚʥʝ ʨʝʰʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ [1-4]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʄɺʂ, ʧʦʩʢʦʣʴʢʫ ʚ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʠʟʥʘʯʘʣʴʥʦ ʟʘʣʦʞʝʥʘ 

ʠʜʝʷ ʨʘʟʙʠʚʢʠ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʤʦʜʝʣʝʡ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ 
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ʦʙʨʘʟʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʙʨʘʙʦʪʢʫ ʧʦʜʤʦʜʝʣʝʡ 

ʨʘʟʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʪ.ʝ. ʦʨʛʘʥʠʟʘʮʠʶ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʨʠ ʦʯʝʚʠʜʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʙʫʜʝʪ ʥʝʧʨʘʚʠʣʴʥʦ 

ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʣʦʞʥʦʩʪʴ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ (ʫʧʨʦʱʝʥʥʦʡ 

ʤʦʜʝʣʠ) ʝʝ ʠʩʭʦʜʥʦʤʫ ʧʨʦʪʦʪʠʧʫ ʯʘʩʪʦ ʦʪʪʘʣʢʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʥʝʢʦʨʨʝʢʪʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʧʨʦʮʝʜʫʨʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʣʫʯʠʪʴ 

ʥʠʢʘʢʦʛʦ ʵʬʬʝʢʪʘ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʝʥʠʡ ʟʘ ʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʥʦ ʠ ʧʨʠʡʪʠ ʢ ʥʝʘʜʝʢʚʘʪʥʦʡ 

ʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʚʝʨʥʦʤʫ ʨʝʰʝʥʠʶ ʚ ʨʘʤʢʘʭ 

ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦʧʫʩʪʠʤʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʄʝʪʦʜ ʧʦʥʠʞʝʥʠʷ ʧʦʨʷʜʢʘ, ʠʟʣʦʞʝʥʥʳʡ ʚ [1-3] ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ 

ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʄɺʂ. ʇʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ʧʦʥʠʞʝʥʠʷ ʧʦʨʷʜʢʘ, ʚ ʄɺʂ ʤʦʞʝʪ ʜʘʪʴ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʩʘʤʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʟʘʪʝʤ 

ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ [1] ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʧʦʥʠʞʝʥʠʷ ʧʦʨʷʜʢʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʢʘʢ ʜʣʷ ʨʘʩʯʝʪʘ ʞʝʩʪʢʠʭ, ʪʘʢ ʠ ʥʝ ʞʝʩʪʢʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ɼʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʦʥʠʞʝʥʠʷ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʫʝʪ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʤʘʪʨʠʮ ʧʨʦʠʟʚʦʣʴʥʦ ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʪʝʦʨʝʤʝ ʠʟʣʦʞʝʥʥʦʡ ʚ [4]. ʏʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʩʣʝʜʫʶʱʠʝ ʠʟ ʜʘʥʥʦʡ ʪʝʦʨʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʝʢʦʤʧʦʟʠʮʠʶ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʞʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ ʤʦʜʝʣʝʡ ʩʦ ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʞʝʩʢʦʩʪʠ, ʪ.ʝ ʧʦ ʩʫʪʠ, 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʤʦʜʝʣʝʡ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʭʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʘʯʠ ʨʘʩʯʝʪʘ ʠʩʭʦʜʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʟʘʜʘʥʥʦʡ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 
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ɸʃɻʆʈʀʊʄ ʆʎɯʅʂʀ ʇʆʂɸɿʅʀʂɯɺ ʇʆʃʔʆɺʆɰ ɽʂʉʇɽʈʊʀɿʀ ʉʆʈʊɯɺ ʈʆʉʃʀʅ 

ʊɸ ʇɸʈɸʄɽʊʈɯɺ ʋʄʆɺʅʆɻʆ ʉʊɸʅɼɸʈʊʋ 

 

ː̏̌̔̂ ˎ Ȣȟ ̆ ̆̔̋̚ ̊ Ȣȟ ̇ ́̇̔̄́ ̠ Ȣ  
 

ʉʦʨʪʦʚʠʤ ʨʦʩʣʠʥʥʠʤ ʨʝʩʫʨʩʘʤ ʥʘʣʝʞʠʪʴ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ  ̔

ʩʦʮʽʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʽ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʷʢ ʦʩʥʦʚʠ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ɼʦ 

ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʟʘʥʝʩʝʥʦ 

ʧʦʥʘʜ 8 ʪʠʩ. ʩʦʨʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʣʽʩʦʚʠʭ, ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʘ 

ʽʥʰʠʭ ʙʦʪʘʥʽʯʥʠʭ ʪʘʢʩʦʥʽʚ. ʇʦʜʘʣʴʰʝ ʬʦʨʤʫʚʘʥʥʷ ʩʦʨʪʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʧʝʨʝʜʫʩʽʤ ʟʘ ʨʘʭʫʥʦʢ ʩʦʨʪʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʦʙʽʛʫ, ʧʦʪʨʝʙʫʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʡʦʛʦ ʟʘʢʦʥʦʜʘʚʯʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ - ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʪʘ ʽʥʰʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ ʧʦʣʴʦʚʠʭ  ̔ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʯʘʩ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʪʘ ʦʙôʻʢʪʠʚʥʠʤʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʢʽʥʮʝʚʦʛʦ ʨʽʰʝʥʥʷ ʟʘ ʟʘʷʚʢʦʶ ʥʘ ʩʦʨʪ ʨʦʩʣʠʥ.  

ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʙʣʦʢʠ ʦʙʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ ʦʪʨʠʤʘʥʥʷ ʟʘʷʚʢʠ  ̔

ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʜʽʾ, ʟʙʽʨ ʜʘʥʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʝʢʩʧʝʨʪʠʟʘ. ʂʦʞʥʠʡ ʟ ʮʠʭ ʙʣʦʢʽʚ ʤʘʻ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʷʢʝ ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʚʚʝʜʝʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʨʦʩʣʠʥ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ  ̔

ʧʦʣʴʦʚʘ ʝʢʩʧʝʨʪʠʟʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ .  

ʆʙʨʦʙʢʘ ʟʽʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʝʢʩʧʝʨʪʠʟʠ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ 

ʧʦʰʠʨʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʦʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʷʢʝ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʚʘʨʽʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ  ̒ʦʮʽʥʢʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʚʘʨʽʘʥʪ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʨʷʜʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʢʨʦʢʠ.  

1. ʆʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ů) ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 
ʜʝ: ʄ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ; 

ʭ̔ ï ʦʢʨʝʤʘ ʜʘʪʘ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ; 

N ï ʢʽʣʴʢʽʩʪʴ ʜʘʪ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ. 

2. ɼʣʷ ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʥʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʘʪʠ (ɡN) - ʜʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʟʥʘʯʘʶʪʴ ʢʨʠʪʝʨʽʾ ʮʽʻʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 
 

ʜʝ: ʭN ï ʤʘʢʩʠʤʘʣʴʥʘ ʜʘʪʘ ʨʷʜʫ; 

ʭN-1 ï ʜʘʪʘ ʨʷʜʫ, ʧʦʧʝʨʝʜʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ; 

s ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʷʜʫ. 
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3. ɼʣʷ ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʥʘʣʝʞʥʦʩʪʽ ʤʽʥʽʤʘʣʴʥʦʾ ʜʘʪʠ (ɡ1) ʜʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʨʘʭʦʚʫʶʪʴ ʾʾ ʢʨʠʪʝʨʽʾ ʟʘ ʬʦʨʤʫʣʦʶ: 

ɡ1=
s

12 xx -
 (3), 

 

ʜʝ: ʭ1 ï ʤʽʥʽʤʘʣʴʥʘ ʜʘʪʘ ʨʷʜʫ; 

ʭ2 ï ʥʘʩʪʫʧʥʘ ʟʘ ʤʽʥʽʤʘʣʴʥʦʶ ʜʘʪʘ ʨʷʜʫ; 

s ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʷʜʫ. 

4. ʆʮʽʥʶʶʪʴ ʢʨʠʪʝʨʽʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʜʣʷ N (ʧʨʠʡʤʘʶʯʠ ʥʘʡʙʣʠʞʯʝ, ʤʝʥʰʝ ʟʘ N, 

ʯʠʩʣʦ). ʗʢʱʦ ɡN  ̔ɡ1 < ɡʪʘʙʣ., ʪʦ ʤʘʢʩʠʤʘʣʴʥʫ ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʜʘʪʠ ʥʝ ʚʠʣʫʯʘʻʤʦ ʟ ʨʷʜʫ (ʽ 

ʥʘʚʧʘʢʠ). 

5. ʗʢʱʦ ʙʫʜʴ-ʷʢʫ ʜʘʪʫ ʚʠʣʫʯʘʶʪʴ ʟ ʨʷʜʫ, ʦʮʽʥʶʶʪʴ ʥʦʚʠʡ ʨʷʜ ʟʘ ʬʦʨʤʫʣʘʤʠ (1)ï

(3). 

ʇʽʩʣʷ ʦʮʽʥʢʠ ʥʘʣʝʞʥʦʩʪʽ ʚʘʨʽʘʥʪ ʜʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʷʜʫ ʩʪʘʪʠʩʪʠʢʠ ʦʢʨʝʤʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟʘ ʢʦʞʥʠʡ ʨʽʢ ʦʙʯʠʩʣʶʶʪʴ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 
 

ʜʝ: jX ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ ʨʽʢ; 

xi ï ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ; 

Ni ï ʦʙôʻʤ ʚʠʙʽʨʢʠ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʘʤʠ ʦʙʯʠʩʣʶʶʪʴ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʫʤʦʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʥʘ ʨʽʢ ʘʥʘʣʽʟʫ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

 
 

ʜʝ: ʄ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ; 

 jX  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘ ʦʢʨʝʤʠʡ ʨʽʢ; 

 Ni ï ʦʙôʻʤ ʚʠʙʽʨʢʠ. 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʦʨʪʫ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 
 

ʟ ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ: 
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ʜʝ: t  ï ʢʨʠʪʝʨʽʡ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ; 

 ʄʩ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʦʨʪʫ; 

 ʄyc ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ; 

 2

cs ï ʜʠʩʧʝʨʩʽʷ ʧʦʢʘʟʥʠʢʘ ʩʦʨʪʫ; 

 2

ycs  ï ʜʠʩʧʝʨʩʽʷ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ; 

 Nc ï ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʩʦʨʪʫ; 

 Nyc ï ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫʤʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. 

ʂʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ (n) ʟʘʦʢʨʫʛʣʶʶʪʴ ʜʦ ʮʽʣʦʛʦ ʯʠʩʣʘ. ɿʘ ʪʘʙʣʠʮʝʶ 

ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʥʘ ʜʦʚʽʨʯʦʤʫ ʨʽʚʥʽ 95% ʟʥʘʭʦʜʷʪʴ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ t05  ̔

ʧʦʨʽʚʥʶʶʪʴ ʡʦʛʦ ʟ ʦʙʯʠʩʣʝʥʠʤ t . ʗʢʱʦ t05< t , ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʨʪʫ  ̔

ʧʦʢʘʟʥʠʢʦʤ ʫʤʦʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʥʘʯʫʱʘ. ʂʦʣʠ ʨʽʟʥʠʮʷ ʟʥʘʯʫʱʘ, ʫ ʟʚʽʪʽ ʧʦʨʷʜ ʟ ʮʠʤ 

ʟʥʘʯʝʥʥʷʤ ʚʠʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʧʨʠʤʽʪʢʫ (*).  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʠʚʦʜʷʪʴ ʥʘ ʝʢʨʘʥ  ̔ʥʘ ʜʨʫʢ ʟʘ ʬʦʨʤʦʶ, ʤʘʢʝʪ ʷʢʦʾ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʙʦʪʘʥʽʯʥʦʛʦ ʪʘʢʩʦʥʫ. 

 

 ɺʠʢʦʨʠʩʪʘʥ ̔ʜʞʝʨʝʣʘ 

 

1. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ / ɹ.ɸ. ɼʦʩʧʝʭʦʚ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 

1985. ï 351 ʩ. 
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ʈɸɿʈɸɹʆʊʂɸ ʂʈʀʊɽʈʀɽɺ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʅɽʁʈʆʉɽʊɽɺʓʍ 

ʉʈɽɼʉʊɺ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʂʀɹɽʈɸʊɸʂ ʅɸ ʉɽʊɽɺʓɽ ʈɽʉʋʈʉʓ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

ˎ́̐̉̆̃ ̞ ., ̠ ̘̏̑̆̎̏ ̱ Ȣȟ ˟ ̆̑̆̊̋̏̃̒̋̉̊ ̞ Ȣ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʥʘ ʠʭ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ [2-4]. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʙʦʪ [3, 4] ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʧʦʜ ʪʝʨʤʠʥʦʤ ʢʠʙʝʨʘʪʘʢʘ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ 

ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪ (ʘ ʠʤʝʥʥʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ) ʩ ʫʯʝʪʦʤ ʠʭ ʫʷʟʚʠʤʦʩʪʝʡ [1]. ʂʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ʵʪʦ ʚʠʨʪʫʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. ʅʝʡʨʦʩʝʪʝʚʳʝ ʩʨʝʜʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʵʪʦ ʩʨʝʜʩʪʚʘ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʍʦʪʷ 

ʧʦʩʪʨʦʝʥʠʶ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ, ʦʙʟʦʨ ʢʦʪʦʨʳʭ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʣʦʞʝʥ ʚ [3, 4], ʦʜʥʘʢʦ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʨʝʰʝʥʥʦʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʪʧʨʘʚʥʦʛʦ ʧʫʥʢʪʘ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʚʳʙʨʘʥʘ ʛʠʧʦʪʝʟʘ, ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʥʘ 

ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ 
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ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʧʦʜʭʦʜ. ʂʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʝʡʨʦʩʝʪʝʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ [5], ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʫʩʣʦʚʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʨʷʜ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ: 

-  ʋ1 ï ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

-  ʋ2 ï ʪʨʝʙʫʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ. 

-  ʋ3 ï ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʦʙʲʝʢʪʦʚ, ʤʦʜʠʬʠʢʘʮʠʝʡ ʀʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ, ʢʚʘʣʠʬʠʢʘʮʠʝʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

-  ʋ4 ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʢʠʙʝʨʘʪʘʢ ʜʣʷ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

-  ʋ5 ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

-  ʋ6 ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʚʥʳʭ ʧʨʘʚʠʣ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ 

ʥʘʣʠʯʠʠ/ʦʪʩʫʪʩʪʚʠʠ ʢʠʙʝʨʘʪʘʢʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ 

ʧʨʦʮʝʜʫʨ: 

-  d1 ï ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

-  d2 ï ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦ ʧʨʠʤʝʨʘ. 

-  d3 ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

-  d4 ï ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

-  d5 ï ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚʠʜʘ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ.  

-  d6 ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚʠʜʘ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ.  

-  d7 ï ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ.  

-  d8 ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ.  

-  d9 ï ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ.  

-  d10 ï ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʜʘʥʥʳʭ.  

-  d11 ï ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

-  d12 ï ʚʝʨʙʘʣʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ. 

-  d13 ï ʚʨʝʤʝʥʠ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʣʥʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ d3, d4, d7, d8, d9 ʦʧʨʝʜʝʣʷʶʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʢ ʫʩʣʦʚʠʶ ʋ1, ʢʘʯʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ d1, d2, d13 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʋ2, ʢʘʯʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ d5, d6 ï ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʋ3, ʢʘʯʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ d10 ï ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʋ4, ʢʘʯʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ d11 ï ʢ ʋ5, ʘ 

ʢʘʯʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ d12 ï ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʋ6. ɺ ʙʘʟʦʚʦʤ ʩʣʫʯʘʝ ʧʦʣʥʦʪʫ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 1 ï ʧʨʦʮʝʜʫʨʘ ʨʝʘʣʠʟʦʚʘʥʘ 

ʧʦʣʥʦʩʪʴʶ, 0 ï ʨʝʘʣʠʟʦʚʘʥʘ ʯʘʩʪʠʯʥʦ ʠ -1 ï ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʩʨʝʜʩʪʚʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ ʠʭ ʢʨʠʪʝʨʠʝʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.  

ɺ ʨʘʟʥʳʭ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʠʙʝʨʘʪʘʢ ʚʝʩʦʤʦʩʪʴ ʫʩʣʦʚʠʡ ʋ1ïʋ6 ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʥʦʡ. ɼʣʷ ʫʯʝʪʘ ʚʝʩʦʤʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ a1ïa6. 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

82 

 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 1. 

ʂʦʵʬʬʠʮʠʝʥʪ ai=0, ʝʩʣʠ i-ʦʝ ʫʩʣʦʚʠʝ ʚ ʟʘʜʘʯʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪ ai=1, ʝʩʣʠ 

i-ʦʝ ʫʩʣʦʚʠʝ ʚ ʟʘʜʘʯʝ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ ʚʠʜʘ: 

 

D=a1( d3+d4+d7+d8+d9 )+ a2( d1+d2+d13 )+ a3( d5+d6)+ a4d10+a5 d11+a6 d12. 

 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʚʳʨʘʞʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʘʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ. ʊʘʢʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʩʯʝʪ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʦʟʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʨʢʠ ʵʢʩʧʝʨʪʥʳʭ ʜʘʥʥʳʭ.  
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɽʂɸʅʆʅɯʏʅʀʍ ɻɯʇɽʈʂʆʄʇʃɽʂʉʅʀʍ ʏʀʉʃʆɺʀʍ ʉʀʉʊɽʄ 

ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ʂʈʀʇʊʆʉʊɯʁʂʆʉʊɯ 

 

ˎ̨̠̏̑̎̏̃́ ˫ Ȣȟ ̠ ̨̝́̌̎̏̃̒̋̉̊ ˬ Ȣȟ s ̨̗̋̏ ˬ Ȣ 
 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʫ ʟʚóʷʟʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʡ, ʧʠʪʘʥʥʷ ʾʾ 

ʟʘʭʠʩʪʫ  ̒ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʨʠʧʪʦʩʪʽʡʢʦʩʪʽ 

ʨʦʟʰʠʨʶʶʪʴ ʜʦʚʞʠʥʫ ʢʣʶʯʘ[1]. ɸʣʝ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʮʝ ʧʠʪʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʠʭ 

ʟʘʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʟʘʩʦʙʽʚ  ̒ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʣʦʚʠʭ ʩʠʩʪʝʤ(ɻʏʉ) [2]. ʄʝʪʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ɻʏʉ ʜʘʶʪʴ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʜʘʯ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, ʘʝʨʦʜʠʥʘʤʽʢʠ, ʥʘʚʽʛʘʮʽʾ, ʢʚʘʥʪʦʚʦʾ ʤʝʭʘʥʽʢʠ, ʪʝʦʨʽʾ 

ʢʦʣʠʚʘʥʴ, ʢʨʠʧʪʦʛʨʘʬʽʾ, ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ  ̔ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ[3]. 
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ɿ ʘʣʛʝʙʨʘʾʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ɻʏʉ ï ʮʝ ʢʽʣʴʮʝ ʽʟ ʩʪʨʫʢʪʫʨʦʶ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʪʦʙʪʦ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʦʶ ʯʠʩʣʦʚʦʶ ʩʠʩʪʝʤʦʶ ʚʠʤʽʨʥʦʩʪʽ n ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʯʠʩʝʣ 

ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

nnEaEaEaA +++= ..2211 , 

ʟ ʟʘʜʘʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʜʦʜʘʚʘʥʥʷ ʪʘ ʤʥʦʞʝʥʥʷ. ʉʫʢʫʧʥʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ },...,,{ 21 nEEE  ʥʘʟʠʚʘʻʪʴʩʷ ʙʘʟʠʩʦʤ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʦʾ ʯʠʩʣʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʂʦʝʬʽʮʽʻʥʪʠ naaaA ,...,, 21=  ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʩʠʩʪʝʤʘʤ ʜʽʡʩʥʠʭ ʘʙʦ 

ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ. 

ɺʠʤʽʨʥʽʩʪʴ ɻʏʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʚ ʙʘʟʠʩʽ ʩʠʩʪʝʤʠ.  

ɻʏʉ ʚʚʘʞʘʻʪʴʩʷ ʟʘʜʘʥʦʶ, ʷʢʱʦ ʟʘʜʘʥʽ ʧʨʘʚʠʣʘ ʤʥʦʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʙʘʟʠʩʘ. ɺ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʦʙʫʪʦʢ ʜʚʫʭ ʙʘʟʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ  ̒ ʯʠʩʣʦʤ ʪʘʢʦʾ ʞ 

ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʚʠʛʣʷʜʫ ,
1
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ij Íg  - ʩʪʨʫʢʪʫʨʥʽ ʢʦʥʩʪʘʥʪʠ. 

ɼʦʜʘʚʘʥʥʷ ʚ ɻʏʉ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʢʦʤʧʦʥʝʥʪʥʦä
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ʄʥʦʞʝʥʥʷ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʾʭ ʧʝʨʝʤʥʦʞʝʥʥʷ ʷʢ 

ʧʦʣʽʥʦʤʽʚ ʧʦ ʟʘʜʘʥʠʤ ʧʨʘʚʠʣʘʤ .
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ʉʭʝʤʘ ʨʦʟʜʽʣʝʥʥʷ ʩʝʢʨʝʪʫ  ̒ ʤʝʪʦʜʦʤ ʙʣʠʟʴʢʠʤ ʜʦ ʢʨʠʧʪʦʛʨʘʬʽʾ ʟ ʚʽʜʢʨʠʪʠʤ 

ʢʣʶʯʝʤ[4]. ɹʫʜʝʤʦ ʛʦʚʦʨʠʪʠ, ʱʦ n ʫʯʘʩʥʠʢʽʚ iA , ni ...1=  ʟʜʽʡʩʥʶʶʪʴ k -ʟʙʝʨʽʛʘʥʥʷ 

ʩʝʢʨʝʪʫ C , nKk¢<1 , ʷʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 

1. ʂʦʞʝʥ iA  ʟʥʘʻ ʜʝʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ia , ʥʝʚʽʜʦʤʫ ʙʫʜʴ-ʷʢʦʤʫ ʽʥʰʦʤʫ ʫʯʘʩʥʠʢʫ. 

2. ʉʝʢʨʝʪ C ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʦʙʯʠʩʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʙʫʜʴ-ʷʢʠʭ k  ʩʝʢʨʝʪʽʚ ia . 

3. ɺʦʣʦʜʽʥʥʷ ʙʫʜʴ-ʷʢʠʭ 1-k  ʯʘʩʪʢʦʚʠʭ ʩʝʢʨʝʪʽʚ ia  ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ. 

ʅʝʭʘʡ nmmm ,...,, 21  ï ʩʠʩʪʝʤʘ ʧʦʧʘʨʥʦ ʚʟʘʻʤʥʦ ʧʨʦʩʪʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʤʦʜʫʣʽʚ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʦʥʠ ʚʧʦʨʷʜʢʦʚʘʥʽ nmmm <<< ...21   ̔ʚʠʢʦʥʘʥʘ ʫʤʦʚʘ 

121212 ...... MmmmmmmM nknknk =>= +-+- , 

ʘ ʩʝʢʨʝʪ ʚʟʷʪʠʡ ʽʟ ʧʨʦʤʽʞʢʘ ),( 21 MM . ʊʦʜʽ ʯʘʩʪʠʥʘ ʩʝʢʨʝʪʫ i -ʛʦ ʫʯʘʩʥʠʢʘ ia  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʤʝʥʰʠʤ ʧʦʟʠʪʠʚʥʠʤ ʣʠʰʢʦʤ ʩʝʢʨʝʪʫ x  ʧʦ ʤʦʜʫʣʶ im . ʆʪʨʠʤʘʻʤʦ 

ʩʠʩʪʝʤʫ ʧʦʨʽʚʥʷʥʴ ....1),(mod nimax ii =¹  

ɹʫʜʴ-ʷʢʘ ʧʽʜʩʠʩʪʝʤʘ ʟ k  ʧʦʨʽʚʥʷʥʴ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʝʜʠʥʻ ʨʽʰʝʥʥʷ ʥʘ 

ʧʨʦʤʽʞʢʫ ),( 21 MM . ʎʝ ʨʽʰʝʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʠʪʘʡʩʴʢʦʾ ʪʝʦʨʝʤʠ ʧʨʦ 

ʣʠʰʢʠ. 

ʗʢʱʦ Mʜʦʙʫʪʦʢ ʫʩʽʭ ʤʦʜʫʣʽʚ mi , i=1..n, ʪʦ ʥʝʭʘʡ ii mMM /= . ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ 

iN -ʯʠʩʣʦ, ʦʙʝʨʥʝʥʝ iM  ʧʦ ʤʦʜʫʣʶ mi , i=1..n.  

ʊʘʢʠʤ ʯʠʥʦʤ, )(mod1 iii mNM = . 

ʉʠʩʪʝʤʘ ʧʦʨʽʚʥʷʥʴ nimax ii ...1),(mod =¹  ʤʘ ̒ʻʜʠʥʝ ʨʽʰʝʥʥʷ ʧʦ ʤʦʜʫʣʶ M , 

ʷʢʝ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ä
=

=
n

i
iii NMay

1

.  

ɿʛʽʜʥʦ ʜʦ ʢʠʪʘʡʩʴʢʦʾ ʪʝʦʨʝʤʠ ʧʨʦ ʣʠʰʢʠ )(modMÑy¹ . 
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ʋʩʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʢʘʥʦʥʽʯʥʠʭ ɻʏʉ. ʇʨʠ ʮʴʦʤʫ 

ʩʢʣʘʜʥʽʩʪʴ çʚʟʣʦʤʫè ʩʭʝʤʠ ʨʦʟʜʽʣʝʥʥʷ ʩʝʢʨʝʪʫ ʟʣʦʚʤʠʩʥʠʢʦʤ ʫ ʥʝʢʘʥʦʥʽʯʥʠʭ ɻʏʉ 

ʬʘʢʪʠʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʙʦʨʫ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʣʦʚʠʭ ʩʠʩʪʝʤ ʟ 

ʦʜʠʥʠʮʝʶ ʫ ʙʘʟʠʩʽ[5]. 

ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʢʣʘʜʥʽʩʪʴ ʧʽʜʙʦʨʫ ʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ )1( +n   ̔

ʥʝʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ n  ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ. ɸʣʝ ʷʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʣʽ ʯʠʩʣʘ ʟ ʜʽʘʧʘʟʦʥʫ },0,{ tt- , 

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʩʢʣʘʜʥʽʩʪʴ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ, ʱʦ ʧʽʜʪʚʝʨʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʢʘʥʦʥʽʯʥʠʭ ɻʏʉ ʫ ʟʘʜʘʯʽ ʨʦʟʜʽʣʝʥʥʷ ʩʝʢʨʝʪʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ 3 ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʾ ʞ 

ʢʨʠʧʪʦʩʪʽʡʢʦʩʪʽ, ʷʢ  ̔ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ 4, ʥʝ ʜʘʻ ʧʦʪʨʽʙʥʦʛʦ 

ʝʬʝʢʪʫ ʧʦ ʤʽʥʽʤʽʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 92%. ɸʣʝ ʚʞʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ 4 ʟ ʫʩʽʤʘ 

ʩʢʣʘʜʥʠʤʠ ʢʣʽʪʠʥʢʘʤʠ ʫ ʪʘʙʣʠʮʽ ʤʥʦʞʝʥʥʷ ʪʘ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟ ʜʽʘʧʘʟʦʥʫ { -4,4}, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʦʾ ʞ ʢʨʠʧʪʦʩʪʽʡʢʦʩʪʽ, ʷʢ  ̔ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʥʦʥʽʯʥʦʾ ɻʏʉ ʚʠʤʽʨʥʦʩʪʽ 

6, ʢʽʣʴʢʽʩʪʴ ʧʦʪʨʽʙʥʠʭ ʦʧʝʨʘʮʽʡ ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 44%. 
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ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ʉʊʆʍɸʉʊʀʏʅʆɯ ʄʆɼɽʃɯ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅɺɽʉʊʀʎɯɰ 

 

˔̠̝́̒̅̋̏ ̃ Ȣȟ ˬ ̘̋̔̂̔̋ ̠ Ȣȟ ˟ ̘̋́̆̎̋̏ ̨ Ȣ 
 

ʋ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ, ʷʢʠʡ ʧʝʨʝʞʠʚʘʻ ʚ ʜʘʥʠʡ ʯʘʩ ʋʢʨʘʾʥʘ, ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʩʪʫʧʫ  ̒ʨʦʟʚʠʪʦʢ ʧʨʠʚʘʪʥʦʾ ʽʥʽʮʽʘʪʠʚʠ, ʫʩʧʽʰʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʯʘʩʫ  ̔ʤʽʩʮʷ ʚʠʨʦʙʥʠʮʪʚʘ/ʧʨʦʜʘʞʫ/ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʚʠʙʦʨʫ ʨʠʥʢʫ  ̔

ʪ.ʜ. ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʙʘʥʢʨʫʪʩʪʚʘ  ̔ ʚʪʨʘʪʠ ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ  ̔
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ [1, 2]. ʗʢʱʦ ʜʣʷ ʢʨʫʧʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʮ  ʁʨʦʙʦʪʫ ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʩʣʫʞʙʠ, ʪʦ ʥʘ ʨʽʚʥʽ ʜʨʽʙʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʧʽʜʧʨʠʻʤʮʷʤ ʧʦʪʨʽʙʝʥ ʧʨʦʩʪʠʡ  ̔ ʜʦʩʪʫʧʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ.  

ʋ [3] ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʦʭʘʩʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʝʨʝʞʽ ʧʨʦʜʘʞʫ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʪʦʚʘʨʫ/ʧʦʩʣʫʛʠ. ʎ  ̫ʤʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʩʫʤʘ ʽʥʚʝʩʪʠʮʽʾ, ʻʤʢʽʩʪʴ ʨʠʥʢʫ, ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʮʽʾ, ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʛʦ ʧʦʧʠʪʫ ʪʘ ʽʥ. ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ 

(ʪʦʯʢʠ ʧʨʦʜʘʞʫ)  ̔ ʤʝʨʝʞʽ ʧʨʦʜʘʞʫ ʟʘʛʘʣʦʤ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʦʤ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡʥʠʭ ʢʨʦʢʽʚ. ʊʦʯʢʘ ʧʨʠʩʫʪʥʦʩʪʽ ʚʚʘʞʘʻʪʴʩʷ 

ʧʨʠʙʫʪʢʦʚʦʶ/ʟʙʠʪʢʦʚʦʶ, ʷʢʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʥʘʢʦʧʠʯʝʥʠʤʠ ʜʦʭʦʜʘʤʠ  ̔ʚʩʽʤʘ ʚʠʪʨʘʪʘʤʠ 

 ̒ʜʦʜʘʪʥʦʶ/ʚʽʜ'ʻʤʥʦʶ ʧʨʦʪʷʛʦʤ ʚʠʟʥʘʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ɯ ʽʪʝʨʘʮʽʡ ʧʽʜʨʷʜ. ɸʥʘʣʦʛʽʯʥʦ 

ʦʢʫʧʥʽʩʪʴ  ̔ ʟʙʠʪʢʦʚʽʩʪʴ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʩʶ ʤʝʨʝʞʫ ʧʨʦʜʘʞʫ. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ 

ʘʣʛʦʨʠʪʤʫ: 

1. ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ  ̔ʤʥʦʞʠʥ ʨʝʛʽʦʥʽʚ, ʪʦʯʦʢ ʧʨʠʩʫʪʥʦʩʪʽ, ʧʦʢʫʧʮʽʚ. 

2. ɿʘʧʫʩʢ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘ ʦʜʠʥ ʢʨʦʢ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʦʢʫʧʢʠ, 

ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʥʘʢʦʧʠʯʫʚʘʣʴʥʽ ʣʽʯʠʣʴʥʠʢʠ, ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʠʙʫʪʢʦʚʽʩʪʴ. 

3. ɯʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʨʠʟʫʧʠʥʷʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʨʠʙʫʪʢʦʚʦʩʪ/̔ʟʙʠʪʢʦʚʦʩʪʽ 

ʪʦʯʢʠ ʘʙʦ ʟʘ ʨʽʰʝʥʥʷʤ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʨʦʙʦʪʫ ʦʧʠʩʘʥʦʛʦ ʧʽʜʭʦʜʫ. ʅʘ ʧʦʯʘʪʢʫ 

ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʥʦʚʦʾ ʪʦʯʢʠ ʧʨʠʩʫʪʥʦʩʪʽ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ ʽʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʢʣʽʻʥʪʽʚ ʤʽʞ ʢʦʥʢʫʨʫʶʯʠʤʠ ʪʦʯʢʘʤʠ ʧʨʠʩʫʪʥʦʩʪʽ (ʨʠʩ.1). 

 

 

ʈʠʩ. 1. ɺʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʦʯʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʪʝʨʘʮʽʡ 

 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʽʣʴʢʦʭ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʽʦʜʽʚ ʜʦʩʪʫʧʥʠʤʠ  ̒ʟʚʽʪʠ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ 

(ʨʠʩ. 2)  ̔ʛʨʘʬʽʯʥʦʤʫ (ʨʠʩ. 3). 
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ʈʠʩ. 2. ʂʦʤʧʣʝʢʩʥʠʡ ʟʚʽʪ ʟʘ ʢʽʣʴʢʘ ʽʪʝʨʘʮʽʡʥʠʭ ʧʝʨʽʦʜʽʚ 

 

 
 

ʈʠʩ. 3. ɻʨʘʬʽʯʥʠʡ ʟʚʽʪ ʧʨʦ ʜʠʥʘʤʽʢʫ ʧʨʠʙʫʪʢʫ 

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʨʝʘʣʽʟʘʮʽʾ ʩʪʦʭʘʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʮʽʥʠ, ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʻʤʥʦʩʪʽ ʨʠʥʢʫ  ̔ ʪ.ʜ. ʉʘʤʘ 

ʤʦʜʝʣʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʾʾ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʜʘʻ ʧʨʦʩʪʽʨ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʫ. ʇʨʦʛʨʘʤʘ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʡ ʜʣʷ 

ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽʥʚʝʩʪʠʮʽʡ. 
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ʇʈʆɹʃɽʄʀ ɸʅɸʃɯɿʋ ɿʄɯʉʊʋ ɯʅʌʆʈʄɸʎɯɰ 

 

ˬ̒̆̎̏̃́ ˴ Ȣ 
 

ʇʝʚʥʦ ʥʘʡʩʫʯʘʩʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʽʥʥʷ  ̒ʽʥʬʦʨʤʘʮʽʷ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʚʧʣʠʚ  ̒

ʬʦʨʤʦʶ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʰʪʠ ʚʠʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʦʙʦʤ ʚʧʣʠʚʫ ï 

ʟʤʽʩʪʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠʨʦʜʘ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʥʦʞʠʥʠ 

ʬʘʢʪʦʨʽʚ: ʩʝʤʘʥʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʦʩʦʙʫ ʧʦʜʘʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʦʩʦʙʠʩʪʦʩʪʽ. ʉʠʣʘ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʾʾ 

ʫʷʚʥʽʡ ʜʣʷ ʦʩʦʙʠʩʪʦʩʪʽ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ.  

ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʙʽʣʴʰʠʚ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʪʦʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʧʫʙʣʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʊʘʢ, ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ɿʄɯ (ʜʨʫʢʦʚʽ ɿʄɯ, ʨʘʜʽʦ, 

ʪʝʣʝʙʘʯʝʥʥʷ) ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʚʽʜʽʛʨʘʶʪʴ ʦʥʣʘʡʥʦʚʽ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ (ʆʉʄ). ʆʉʄ  ̒ʢʘʥʘʣʘʤʠ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʦʬʽʮʽʡʥʦʛʦ ʟʤʽʩʪʫ ʘʙʦ 

ʥʝʫʧʝʨʝʜʞʝʥʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʬʘʢʪʽʚ, ʜʞʝʨʝʣʦʤ ʷʢʠʾ  ̒ ʚʠʟʥʘʥʽ ɿʄɯ, ʧʦʣʽʪʠʢʠ, ʚʽʜʦʤʽ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʆʉʄ ï ʮʝ ʟʘʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ.  

ʆʉʄ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʚʠʩʣʦʚʠʪʠ ʩʫʙ'ʻʢʪʠʚʥʠʡ ʢʦʤʝʥʪʘʨ ʘʙʦ 

ʦʮʽʥʢʫ, ʘʙʦ ʞ ʩʘʤʦʤʫ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ï ʦʩʦʙʠʩʪʦ ʬʦʨʤʫʚʘʪʠ ʢʦʥʪʝʥʪ. 

ʂʦʥʪʝʥʪ (ʟʘʧʦʟʠʯʝʥʝ ʚ 1990-  ̔ʨʦʢʠ ʟ ʘʥʛʣ. content 'ʚʤʽʩʪ') ï ʦʩʥʦʚʘ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʆʉʄ ʪʘ 

ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʾʾ ʫʯʘʩʥʠʢʘʤʠ. ʑʦʜʥʷ ʆʉʄ ʛʝʥʝʨʫʶʪʴ ʤʽʣʴʡʦʥʠ 

ʬʘʢʪʽʚ ʚ ʭʚʠʣʠʥʫ ï ʢʦʥʪʝʥʪʫ ï ʷʢ ʛʣʦʙʘʣʴʥʦ-ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʪʘʢ  ̔ ʩʫʙôʻʢʪʠʚʥʦ-

ʝʤʦʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʂʦʥʪʝʥʪ ï  ̒ʩʧʦʩʦʙʦʤ ʚʧʣʠʚʫ ʫʯʘʩʥʠʢʽʚ ʆʉʄ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʪʘ, 

ʚʽʜʧʦʚʽʜʥʦ, ʯʝʨʝʟ ʚʟʘʻʤʦʧʽʜʩʠʣʶʶʯʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ, ʩʧʦʩʦʙʦʤ ʘʥʘʣʽʟʫ 

ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ ʟ ʚʽʜʩʪʝʞʝʥʥʷʤ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ ʥʘʩʪʨʦʾʚ.  

ʇʦʰʠʨʶʚʘʥʽ ʨʽʟʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʆʉʄ ʬʘʢʪʠ ʯʘʩʪʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ, ʘ 

ʦʪʞʝ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠʩʴ  ̔ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʪʠʩʴ. ʇʨʦʪʝ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʜʫʙʣʶʚʘʥʥʷ 

ʬʘʢʪʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʘʙʦ ʧʨʦ ʜʽʡʩʥʫ ʤʥʦʞʠʥʫ ʨʝʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʠʚʦʜʽʚ, 

ʘʙʦ ʧʨʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʘʪʘʢʫ ï ʧʦʰʠʨʝʥʥʷ ʥʝʧʨʘʚʜʠʚʦʾ ʘʙʦ ʦʤʘʥʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʧʝʚʥʦʶ ʤʝʪʦʶ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʦʚôʷʟʘʥʘ ʤʥʦʞʠʥʘ ʬʘʢʪʽʚ 

ʚʘʛʦʤʽʰʘ ʟʘ ʧʦʦʜʠʥʦʢʽ ʬʘʢʪʠ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʙʫʚʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʣʫʯʝʥʥʷ 

ʨʦʟʨʽʟʥʝʥʠʭ ʬʘʢʪʽʚ, ʟ ʤʝʪʦʶ ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ. ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ ʧʦʜʘʥʥʷ 

ʬʘʢʪʽʚ ʚ ʆʉʄ  ̒ʪʝʢʩʪʠ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ. ɺʦʥʠ ʣʝʛʢʦ ʩʧʨʠʡʤʘʶʪʴʩʷ, ʧʦʨʦʜʞʫʶʪʴʩʷ, 

ʪʠʨʘʞʫʶʪʴʩʷ  ̔ʤʦʜʠʬʽʢʫʶʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʚʠʣʫʯʝʥʥʷ ʟʥʘʥʴ ʟ ʪʝʢʩʪʽʚ. 

ʇʨʠʡʤʝʤʦ, ʱʦ ʟʥʘʥʥʷ - ʮʝ ʩʠʩʪʝʤʥʦ ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʘʙʦ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʽʚ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʴʥʠʭ  ̔ʘʙʩʪʨʘʢʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʚ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ ʧʨʠʩʚʷʯʝʥʠʡ ʟʥʘʯʥʠʡ ʨʷʜ 

ʚʽʪʯʠʟʥʷʥʠʭ  ̔ ʟʘʨʫʙʽʞʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʛʝʥʝʨʘʪʠʚʥʫ 

ʛʨʘʤʤʘʪʠʢʫ ʍʦʤʩʴʢʦʛʦ [2, 3], ʧʨʝʜʠʢʘʪʥʦ-ʘʨʛʫʤʝʥʪʥʽ ʩʪʨʫʢʪʫʨʠ ʏ. ʌʽʣʣʤʦʨʘ [4], 

ʤʦʜʝʣʴ ʢʦʥʮʝʧʮʽʚ ʈ. ʐʝʥʢʘ [5, 6] ʪʦʱʦ. ɺ ʧʨʘʮʷʭ ʍʦʤʩʴʢʦʛʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʠʙʠʥʥʦʾ ʩʠʥʪʘʢʩʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʝʢʩʪʫ ʪʘ ʧʦʙʫʜʦʚʠ ʜʝʨʝʚʘ 

ʩʠʥʪʘʢʩʠʯʥʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʚʠʷʚʣʝʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ. ʇʨʘʮʽ ʏ. 

ʌʽʣʣʤʦʨʘ  ̔ʈ. ʐʝʥʢʘ ʚʚʝʣʠ ʜʘʣʠ ʧʦʯʘʪʦʢ ʧʦʥʷʪʪʷʤ çʢʦʥʮʝʧʪè  ̔çʬʨʝʡʤè: ʩʪʨʫʢʪʫʨʠ 

ʪʠʧʫ çʧʨʝʜʠʢʘʪïʘʨʛʫʤʝʥʪè. ɺ ʧʨʘʮʷʭ ɯ. ʄʝʣʴʯʫʢʘ [7] ʚʠʩʚʽʪʣʝʥʘ ʪʝʦʨʽʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʟʤʽʩʪʫ ʚ ʪʝʢʩʪ  ̔ʪʝʢʩʪʫ ʚ ʟʤʽʩʪ.  
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ʄʦʜʝʣʽ ʪʠʧʫ çʟʤʽʩʪ - ʪʝʢʩʪè ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʘʢʩʠʩʫ ʟʘʣʝʞʥʦʩʪʝʡ  ̔ʪʣʫʤʘʯʥʦ-

ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʩʣʦʚʥʠʢʫ ʜʘʣʠ ʧʦʯʘʪʦʢ ʩʫʯʘʩʥʠʤ ʪʝʟʘʫʨʫʩʫ ʪʘ ʦʥʪʦʣʦʛʽʾ. ʊʘʢ, ʧʽʜ 

ʩʝʤʘʥʪʠʢʦʶ ʚ ʧʨʠʢʣʘʜʥʽʡ ʣʽʥʛʚʽʩʪʠʮʽ ʨʦʟʫʤʽʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʧʦʚôʷʟʘʥʘ ʟʽ ʩʣʦʚʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʟʘʫʨʫʩʫ ʘʙʦ ʩʣʦʚʥʠʢʘ. ʇʨʠʡʤʝʤʦ, ʱʦ ʟʤʽʩʪ ï ʮʝ ʬʫʥʢʮʽʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʢʽʥʮʝʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ, ʚ ʨʘʤʢʘʭ ʘʧʨʽʦʨʽ ʫʟʛʦʜʞʝʥʦʾ ʩʝʤʘʥʪʠʢʠ [1]. 

ɿʘʜʘʯʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʚʠʤʘʛʘʻ ʛʣʠʙʠʥʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʡ ï ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦ ʛʘʣʫʟʷʤ  ̔

ʫʥʽʬʽʢʦʚʘʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʙʘʟ ʟʥʘʥʴ. ʉʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ ʧʨʦ ʟʥʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ  ̒

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʩʬʝʨʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ: 

ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʟ ʤʝʪʦʶ ʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ; 

ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʥʘ ʩʫʤʽʩʥʽʩʪʴ  ̔ʥʝʩʫʧʝʨʝʯʣʠʚʽʩʪʴ; 

ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʡ. 

ʉʢʣʘʜʥʽʩʪʴ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʩʠʣʶʪ̒ʴʩʷ ʨʷʜʦʤ ʩʫʪʦ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʧʨʦʙʣʝʤ. 

ʇʨʠʤʽʨʦʤ, ʧʨʠʨʦʜʥʘ ʤʦʚʘ ʙʘʛʘʪʘ ʥʘ ʤʝʪʘʬʦʨʠ ï ʧʝʨʝʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ, ʷʢʝ ʚʠʪʽʩʥʷʻ 

ʧʦʯʘʪʢʦʚʝ ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʄʝʪʘʬʦʨʠ ʭʘʨʘʢʪʝʨʥʽ ʢʦʞʥʽʡ ʤʦʚʥʽʡ ʢʫʣʴʪʫʨʽ  ̔

ʨʦʟʫʤʽʶʪʴʩʷ ʩʫʙôʻʢʪʘʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʪʝʢʩʪʫ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʞ ʤʘʶʪʴ 

ʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ. 

ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʢʦʥʮʝʧʪʽʚ ï ʥʘʷʚʥʽʩʪʴ ʫ ʩʫʙôʻʢʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʜʝʷʢʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʨʘʛʤʝʥʪ ʩʚʽʪʫ ʘʙʦ ʯʘʩʪʠʥʠ ʪʘʢʦʛʦ ʬʨʘʛʤʝʥʪʫ, ʱʦ ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, 

ʚʠʨʘʞʝʥʫ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʦʟʥʘʢ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʤʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 

 ̔ʟʘʩʦʙʘʤʠ [8]. ʂʦʥʮʝʧʪ ʚʽʜʦʙʨʘʞʘʻ ʢʘʪʝʛʦʨʽʘʣʴʥʽ  ̔ʮʽʥʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʥʴ ʧʨʦ 

ʜʝʷʢʽ ʬʨʘʛʤʝʥʪʠ ʩʚʽʪʫ ʟʥʘʯʫʱʽ ʜʣʷ ʩʫʙôʻʢʪʘ ʢʦʤʫʥʽʢʘʮʽʾ. ʈʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ 

ʥʘʨʘʞʘʻʪʴʩʷ ʥʘ ʨʷʜ ʪʨʫʜʥʦʱʽʚ ʟ ʦʛʣʷʜʫ ʥʘ ʬʘʢʪʦʨʠ ʩʢʣʘʜʥʦʩʪʽ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ  ̔

ʧʩʠʭʦʣʦʛʽʾ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʢʣʘʜʝʥʦʾ ʚ ʤʦʚʽ. 

ʅʘʟʚʘʥʽ ʧʨʦʙʣʝʤʠ ʧʦʻʜʥʫʶʪʴ ʩʬʝʨʠ ʢʦʛʥʽʪʠʚʥʦʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ, 

ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ ʪʘ ʪʝʦʨʽʾ ʧʦʰʫʢʫ ʜʦʢʘʟʽʚ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʪʘ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, 

ʧʩʠʭʦʣʦʛʽʾ ʪʦʱʦ, ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʦ-

ʢʝʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 
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ʉʫʧʫʪʥʠʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ  ̒ ʚʘʛʦʤʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪʠ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘ ʟʝʤʥʫ ʦʨʙʽʪʫ 

ʚʠʚʝʜʝʥʦ ʯʠʤʘʣʦ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ (ʂɸ), ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ  ̒ ʧʝʨʽʦʜʠʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʚʝʨʭʥʝʶ ɿʝʤʣʽ ʚ ʦʧʪʠʯʥʦʤʫ, ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ, 

ʪʝʨʤʘʣʴʥʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ, ʨʘʜʽʦʣʦʢʘʮʽʡʥʦʤʫ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʘʥʫʶʯʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʮʽʣʴʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʘʥʽ ʂɸ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʥʩʦʨʽʚ, 

ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʨʽʟʥʝʥʽʩʪʶ ʟʦʙʨʘʞʝʥʴ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʘ ʪʘʢʦʞ ʯʘʩʦʤ ʨʝʚʽʟʠʪʫ ʮʽʣʴʦʚʦʾ 

ʪʝʨʠʪʦʨʽʾ (ʯʘʩʦʤ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʂɸ ʚʽʜʟʥʽʤʝ ʦʜʥʫ  ̔ʪʫ ʞ ʮʽʣʴʦʚʫ ʪʝʨʠʪʦʨʽʶ ʧʦʚʪʦʨʥʦ).  

ɺ ʟʘʚʜʘʥʥʷʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʧʪʠʯʥʽ 

ʩʫʧʫʪʥʠʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʩʘʤʝ ʜʘʥʽ ʟʝʣʝʥʦʛʦ (Green), ʯʝʨʚʦʥʦʛʦ (Red), ʢʨʘʶ ʯʝʨʚʦʥʦʛʦ 

(Red Edge), ʙʣʠʞʥʴʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ (Near Infrared) ʪʘ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʦʛʦ 

ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ (Short Wave Infrared) ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥ ̫  ̒ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʦʩʽʚʽʚ, ʚʽʜʩʣʽʜʢʫʚʘʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʨʦʟʚʠʪʢʫ 

ʧʦʩʽʚʽʚ, ʤʦʥʽʪʦʨʠʥʛ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ 

ʨʦʩʣʠʥʘʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʚʠʯʘʡʥʽ ʚʝʛʝʪʘʮʽʡʥʽ ʽʥʜʝʢʩʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʢʘʥʘʣʽʚ  ̒ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʩʝʥʩʦʨʫ (ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʚʝʛ. ʽʥʜʝʢʩʽʚ 

ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʩʝʥʩʦʨʘʤʠ ʥʝ ʟʘʚʞʜʠ  ̒ ʜʦʮʽʣʴʥʠʤ)  ̔ ʥʝʩʫʪʴ ʩʣʘʙʢʝ ʬʽʟʠʯʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʾʤ  ̒ ʙʽʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʽ ʭʦʯ  ̔  ̒

ʧʨʦʜʫʢʪʦʤ ʩʢʣʘʜʥʽʰʦʛʦ ʘʥʘʣʽʟʫ, ʦʜʥʘʢ ʥʝʩʫʪʴ ʬʽʟʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʟʤʽʩʪ, ʘ ʪʘʢʦʞ 

ʚʘʣʽʜʫʶʪʴʩʷ ʰʣʷʭʦʤ ʥʘʟʝʤʥʠʭ ʚʠʤʽʨʶʚʘʥʴ  ̔  ̒ ʢʨʘʱʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ [1]. 

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʧʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʷʢ ʥʘ ʙʝʟʢʦʰʪʦʚʥʽʡ ʪʘʢ  ̔ʥʘ ʢʦʤʝʨʮʽʡʥʽʡ ʦʩʥʦʚʽ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʢʦʤʝʨʮʽʡʥʽ ʜʘʥʽ ʤʘʶʪʴ ʥʘʜʚʠʩʦʢʫ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʨʽʟʥʝʥʽʩʪʴ (ʚʽʜ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ 

ʩʘʥʪʠʤʝʪʨʽʚ) ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʣʝʥʥʷ ʟʡʦʤʢʠ ʚ ʥʘʧʝʨʝʜ ʟʘʧʣʘʥʦʚʘʥʠʡ ʜʝʥʴ (ʮʶ 

ʧʦʩʣʫʛʫ ʥʘʜʘʶʪʴ ʥʝ ʚʩʽ ʧʨʦʚʘʡʜʝʨʠ). ɼʦ ʥʝʜʦʣʽʢʽʚ ʢʦʤʝʨʮʽʡʥʠʭ ʜʘʥʠʭ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ, 

ʥʘʩʘʤʧʝʨʝʜ, ʾʭ ʚʘʨʪʽʩʪʴ ʪʘ ʤʘʣʫ ʧʣʦʱʫ ʧʦʢʨʠʪʪʷ ʟʦʙʨʘʞʝʥʥʷʤ. ʅʘʪʦʤʽʩʪʴ, ʙʝʟʢʦʰʪʦʚʥʽ 

ʜʘʥʽ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʨʽʟʥʝʥʽʩʪʴ (10-30 ʤ, ʱʦ  ̒ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʜʝʪʘʣʽʟʘʮʽʾ ʜʣʷ ʩ/ʛ ʧʦʣʽʚ ʋʢʨʘʾʥʠ) ʪʘ ʚʝʣʠʢʫ ʧʣʦʱʫ ʧʦʢʨʠʪʪʷ (ʙʣʠʟʴʢʦ 30 ʪʠʩ. ʢʤ2), ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʥʘ ʨʽʚʥʽ ʧʦʣʽʚ, ʪʘʢ  ̔ʥʘ ʨʽʚʥʽ ʘʜʤʽʥ. ʦʜʠʥʠʮʴ ï ʨʘʡʦʥʽʚ, 

ʦʙʣʘʩʪʝʡ. ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʧʨʦʚʘʡʜʝʨʽʚ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʙʝʟʢʦʰʪʦʚʥʠʭ ʜʘʥʠʭ ʚʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ ɻʝʦʧʦʨʪʘʣ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ [2], ʷʢʠʡ ʨʦʟʧʦʚʩʶʜʞʫʻ ʜʘʥʽ ʂɸ 

Landsat-8 OLI/TIRS (30ʤ/100ʤ) ʪʘ ʛʝʦʧʦʨʪʘʣ ʧʨʦʛʨʘʤʠ Copernicus ɭʚʨʦʢʦʤʽʩʽʾ [3]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʜʟʚʠʯʘʡʥʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, 

ʩʫʧʫʪʥʠʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝ  ̒ʜʦʩʪʫʧʥʦʶ ʚ ʥʘʣʝʞʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʦʩʽʙ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ 

ʫʧʨʘʚʣʽʥʩʴʢ ̔ʨʽʰʝʥʥʷ,  ̔ʷʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʚʠʥʥʘ ʧʽʜʜʘʚʘʪʠʩʴ ʦʙʨʦʙʮʽ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʴ 

ʚ ʧʨʦʩʪʽ  ̔ ʟʨʦʟʫʤʽʣʽ ʧʨʦʜʫʢʪʠ. ʉʘʤʝ ʪʦʤʫ, ʢʦʞʥʘ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ 

ʚʠʨʦʱʫʚʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘʙʦ ʞ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʟ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 
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90 

 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʩʽʚʽʚ ʥʘ ʧʦʣʷʭ ʟʘʮʽʢʘʚʣʝʥʘ ʚ ʩʧʝʮʽʘʣʽʩʪʽ ʟ ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʟʚʠʯʘʡ, ʪʘʢʦʛʦ ʨʦʜʫ ʩʧʝʮʽʘʣʽʩʪ ʧʦʚʠʥʝʥ:  

 

ɿʥʘʪʠ: ɺʤʽʪʠ: 

- ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʟʦʙʨʘʞʝʥʴ, ʾʭ 

ʧʨʦʩʪʦʨʦʚʫ ʪʘ ʨʘʜʽʦʤʝʪʨʠʯʥʽ 

ʨʦʟʨʽʟʥʝʥʽʩʪʴ;  

- ʧʨʦʮʝʩʠ ʧʦʧʝʨʝʜʥʴʦʾ ʪʘ ʪʝʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ; 

- ʩʧʝʢʪʨʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʣʠʥ. 

 

- ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ); 

- ʤʘʢʝʪʫʚʘʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʨʝʜʘʛʫʚʘʥʥʷ ɻɯʉ ʧʨʦʝʢʪʽʚ; 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ batch-

ʩʢʨʠʧʪʽʥʛʫ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ 

ʩʮʝʥʘʨʽʾ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʪʘ ʪʝʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

 

ʆʩʥʦʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʙʦʪʠ ʙʽʣʴʰʦʩʪʽ ɻɯʉ ʩʧʝʮʽʘʣʽʩʪʽʚ  ̒ ɻɯʉ ʩʠʩʪʝʤʠ. ɰʭ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʢʦʤʝʨʮʽʡʥʽ ʮʝ ɻɯʉ (ArcGis, 

ERDAS, ENVI, ʪʘ ʽʥ.), ʯʠ ʙʝʟʢʦʰʪʦʚʥʽ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ (QGis, GRASS, ʪʘ ʽʥ.). ɻɯʉ 

ʩʧʝʮʽʘʣʽʩʪ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʟʘʚʜʘʥʥʷʤʠ ʧʦ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʽʥʬʦʨʤʘʮʽʾ 

(ʽʩʪʦʨʠʯʥʠʡ ʘʥʘʣʽʟ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʪʦʱʦ.). ɺ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ɻɯʉ ʩʠʩʪʝʤ ʥʝʜʦʩʪʘʪʥʴʦ. ɯ ʪʫʪ ʚ 

ʧʨʠʛʦʜʽ ʩʪʘʥʫʪʴ ʥʘʚʠʯʢʠ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʙʽʙʣʽʦʪʝʢ ʟ 

ʦʙʨʦʙʢʠ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ  ̒ ʙʽʙʣʽʦʪʝʢʠ GDAL ʪʘ OGR [4]. ʎ ̔ ʙʽʙʣʽʦʪʝʢʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʨʘʩʪʨʦʚʠʭ (GDAL) ʪʘ ʚʝʢʪʦʨʥʠʭ (OGR) ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ  ̔

ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʫʯʘʩʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï Python [5]. 

ɹʽʥʘʨʽʾ ʮʠʭ ʙʽʙʣʽʦʪʝʢ ʪʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʽ ʧʽʜ ʙʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ̔

ʽʥʪʝʛʨʦʚʘʥʽ ʜʦ ʙʘʛʘʪʴʦʭ ɻɯʉ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʙʝʟʢʦʰʪʦʚʥʠʭ 

ɻɯʉ ï QGis [6] ʤʘʻ ʽʥʪʝʛʨʦʚʘʥʽ Python-ʙʽʥʘʨʽʾ ʙʽʙʣʽʦʪʝʢ GDAL/OGR, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ OSGeo4W [7], ʷʢʝ ʥʘʜʘʻ ʽʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ ʆʉ 

Windows ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ.  

ʅʘ ʟʘʤʽʪʢʫ ɻɯʉ ʩʧʝʮʽʘʣʽʩʪʫ. ɺʘʨʪʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʭʦʯ ʢʦʤʝʨʮʽʡʥʽ ɻɯʉ  ̔ʥʘʜʘʶʪʴ 

ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʦʥʘʣʫ, ʘʣʝ ʙʝʟʢʦʰʪʦʚʥʽ (QGis) ʤʘʶʪʴ ʚʽʜʢʨʠʪʠʡ ʢʦʜ,  ̒

ʤʘʩʰʪʘʙʦʚʘʥʠʤʠ  ̔ʤʘʶʪʴ ʟʥʘʯʥʦ ʰʠʨʰʝ ʪʦʚʘʨʠʩʪʚʦ ʢʦʨʠʩʪʫʚʘʯʽʚ.  
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UDC 004.582 

 

THE ROLE OF BOTS IN EVERYDAY LIFE 

 

Golub B., Trokhymenko V. 
 

The mobile applications market is stagnating. In the AppStore for the attention of the 

users fight 1,5K applications in Google Play - even more. People are reluctant to try 

something new. Even in 2014, most Americans are not charged with a single application (for 

the month). And, according to ComScore, users spend 80% of their time just three 

applications. The cost of the promotion most applications simply do not pay off. 

But there is a segment of this market, which continues to grow - talk about messengers. 

WhatsApp has recently overcome a mark 1B users, Facebook Messenger - 900M, WeChat - 

700M. The total audience of the four most popular instant messengers in November ahead of 

the most popular social networks [1]. 

In parallel with the decline of applications and a large increase in messenger actively 

developing the technology of artificial intelligence, natural language processing and cloud 

computing. 

Developers began to realize that not all tasks have to write a separate application. 

Instead, you can interact with the user in the programs, which it has already established, and 

to solve the same problem using lightweight software (bot), built directly into the chat. And 

then began a surge of bots - programs that interact with the user through the spoken interface; 

program-sides, which communicate with a person in his own language and carry out various 

requests. They help to find news, weather, exchange rates, find a suitable flight, book, music, 

order a product, translate a word, transfer money from card to card, check the text for errors, 

track packages, and even to find a pair. 

The first bot program wrote MIT professor Joseph Vayzenbaum back in 1964. His 

offspring named Eliza parodied behavior therapist selects keywords in replicas of human and 

answered additional questions. In the zero existed dozens of chat-bots for ICQ, which 

performed the functions of the calculator, translator, library, a collection of anecdotes, 

Horoscopes, sent news, horoscopes and fortune telling. [2] 

For the user, it looks like a chat with the common man (hence another name - a chat-

bot). Someone thinks that it is the most convenient communication interface with a computer: 

You ask a question or tell about their needs ("Where is the nearest Italian restaurant?" "Any 

news about Apple?", "I  need a taxi", "Need gif "bad", "etc.), and the program gives the 

answer, executes an order or recommends gif, link, translate unfamiliar words and anything 

you want. 

There are different ways to interact with online services - it is possible to order through 

a separate application or place it on the site, you can write or call the help desk. Facebook 

Messenger main developer David Marcus is sure that the best thing we can do - is to replace 

all the text communication in the messenger. 

Theoretically, the boat can replace any customer support business. The company Sony 

Pictures has already replaced 70 operators chat-bot from start Msg.ai. Gradually turn comes to 

government clerks - why spend budget on them, and check if  the issue documents on pre-

defined rules and can program? 

Chinese chat-bot Microsoft Xiaoice, simulating the behavior of a seventeen year old girl 

- a real star of the Chinese social networks. Xiaoice communicate with tens of millions of 

Chinese in the messengers WeChat and Weibo. She knows how to sympathize with, to joke, 

can cheat and move away from the conversation. Many are copied with it, to brighten up the 

loneliness, even knowing that it is a program. It sounds like an episode of "Black Mirror", but 
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it is reality. Developers call Xiaoice the biggest test of Turing in history. Her sister Japanese 

Wrynn less popular - it has only two million subscribers in Line (messenger too). Members 

generally correspond with her about anime. But the experiment with Tay, English-language 

chat-bot the Microsoft, not specified: trolls with an anonymous forum 4chan just one day 

forced to repeat Tay Nazi slogans praising Hitler and the Holocaust. [1] 

Telegram Messenger, founded by Pavel Durov, opened the platform to create bots in the 

last year. There already exist 1K bots. Boat pirated library "Flibusta" helps to find any book 

and send it directly to your phone. Boat locked RuTracker searches and downloads the 

torrent. Using bots in the Telegram, you can check the weather and news, play, translate 

words, download movies, add directly into the conversation pictures gifs and music. 

In late March, its platform for developers bots introduced Microsoft. The company has 

lost to competitors from Apple and Google battle for the mobile applications and is now 

trying not to miss a new stage, relying on smart bot with integration to e-mail, Office, Skype 

and other services. 

Of special note is a corporate messenger Slack. Bots-managers working in Slack, can 

help to plan and conduct meetings, manage tasks, make extracts from the important 

discussions, automate workflows, and order food right from the chat. 

Bots have become a hot topic so that they rushed to do everything. Excitement 

developers warmed daily news about the million investment in startups working on artificial 

intelligence. 

Bots, is not likely to engulf the entire network and not kill  the application, as it promises 

to make headlines. But they just take away the work of many operators and support staff 

taking orders. E-commerce, information services - in these areas, the bots will  take away from 

the sites and applications large part of the traffic. As applications are not killed, but 

complemented the network, and bots not win over all the functionality of websites and 

applications, and instead complement them. The recess, which will  take boats, can be very 

modest. 

The most interesting and difficult  to predict the question: what can be done with the 

help of robots, which can not be done via the website or application? Perhaps there is a gold 

mine, not existing in the transfer of a new channel models. In any case, the transition from the 

application to the bots looks less revolutionary than the transition from web applications. 
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EXAMPLE OF DRAG REDUCTION OF WATER FLOW OVER THE BRIDGE IN 

TRAPEZOIDAL CHANNEL USING BLENDED SURFACTANTS 

 

Markowski J., Markowska J. 
 

The authors based their discussion on the sources of literature dealing with the 

phenomenon of resistance reduction of water flow in pipes and open channels under the 

influence of polymer additives and surfactants. 

This research was conducted since the seminal publication (White, 1957) focusing on 

pipelines. The addition of the polymer causes a marked reduction in resistance in the range of 

turbulent flow. The addition of polymer and surfactant increases the length of the transition 

zone and stable zone of abnormal reduction of drag reduction in the range of turbulent flow 

(Matras, 2008). 

Following this trail, the authors hypothesized that similar phenomena are taking place 

also in open channels, due to the similar nature of the flow regime. The verification of this 

hypothesis in a 1:1 scale is technically very difficult and costly. The authors decided to use a 

flow computer model HEC-Ras to obtain evidence confirming the expected outcome of the 

experiment. Taken as a basis a patent (Markowski at al, 2015). 

Experiment adopted trapezoidal channel with a depth of 5 m, a slope of slopes 1:1, the 

bottom width of 40 m and a decrease of 1% on the longitudinal length of 1000 m. At 455 m 

was linked bridge 5 m wide supported by three supports spaced 10 m. In the one-dimensional 

model for unsteady flow in the range of 1 to 800 m3 / s flow resistance variation obtained by 

varying the ratio Manning trough section from 450 m  to 340 m. 

The computational model shows a significant reduction of flow resistance in the 

metering zone a mixture of polymer and surfactant on the wetted perimeter of the channel 

section, Fig. 2 to flow without the addition of mixture, Fig. 1 and lower water level in the 

zone in question. As a consequence of a reduction in water level occurs naturally increase in 

flow velocity tab. 1. 

 

 
Fig. 1 Illustration of the water table in the cross-bridge for n = 0.045 
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Fig. 2 Illustration of the water table in the cross-bridge for n = 0.025 

 

Tab. 1 Summary results of lowering water level in cross-bridge through the change of 

the flow resistance Mannings in this zone 

Manning's n River Station Q Total Water Surface Elevation Velocity 

 (mb) (m3/s) (m) (m/s) 

n=0.045 450 799,9 15,17 3,83 

n=0.035 450 799,9 14,38 4,7 

n=0.025 450 799,9 14,21 4,89 

     

n=0.045 440 799,9 13,85 5,35 

n=0.035 440 799,9 13,53 5,83 

n=0.025 440 799,9 13,23 6,36 

 

Conclusions. Reducing the flow resistance caused by the spot metering mixture of polymer 

and surfactant in the areas of communication structures can reduce the local water level, while 

increasing the speed of flow and contribute to more effective protection against the effects of 

floods in area of special protection. 
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ʋɼʂ 004.318. 

 

ʆʅʊʆʃʆɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ɺ ʇʆʉʊʈʆɽʅʀʀ ɹɸɿ ɿʅɸʅʀʁ ɼʃʗ 

ʕʃɽʂʊʈʆʅʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 
 

˟̖̉̏̎̏̃ ˫ Ȣ  
 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʨʘʟʚʠʪʠʷ ï ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ. ʕʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʩʨʝʜʫ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʦʨʛʘʥʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʫʯʝʥʠʝʤ. ɺ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʦʟʜʘʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʙʠʙʣʠʦʪʝʢ, ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ 

ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʂʘʬʝʜʨʳ ɺʋɿʦʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) 

ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; ʩʝʪʝʚʦʝ ʇʆ; ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʇʆ; ʇʆ ʦʙʝʩʧʝʯʝʥʠʷ ɹɼ; ʙʘʟʳ ʟʥʘʥʠʡ (ɹɿ).  

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʜʫʣʴʥʘʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʫʯʝʙʥʘʷ ʩʨʝʜʘ Moodle. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɹɿ ʤʥʦʛʠʭ ɺʫʟʦʚ ʩʦʜʝʨʞʘʪ ʩʚʳʰʝ 200 ʢʫʨʩʦʚ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʋɿʘ ʩʦʛʣʘʩʥʦ ɹʦʣʦʥʩʢʦʡ ʤʦʜʝʣʠ ʦʞʠʜʘʝʪʩʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʥʪʦʣʦʛʠʡ 

ʜʣʷ ʫʯʝʙʥʳʭ ɹɿ [1].  

ʀʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɺʋɿʘ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ɹɿ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɹɿ 

ʜʦʧʦʣʥʷʝʪʩʷ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ñʤʦʜʝʣʷʤʠ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡò, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʨʘʤʢʘʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʩ ʫʯʝʪʦʤ ʩʚʷʟʝʡ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʤʝʞʜʫ ʥʠʤʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ñʤʦʜʝʣʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡò, ʥʘ ʦʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʨʘʙʦʪʝ ʩ ʵʪʠʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʦʥʪʦʣʦʛʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ ʚ ʩʠʩʪʝʤʫ ɸʆʉ ɹʠɻʆʈ (ɹʘʟʘ ʠ ɻʝʥʝʨʘʪʦʨ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʈʝʩʫʨʩʦʚ) 

ʚʭʦʜʠʪ ɹɿ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ [2]. 

ɺ [3] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʣʷ e-learning.  

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ  ɻ ï ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠ 

ʬʦʨʤʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʟʥʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʷʚʣʷʶʪʩʷ ɹɿ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʩʪʨʝʯʘʶʪʩʷ ɹɿ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ 

ʧʦʜʭʦʜʝ. ʆʪʩʫʪʩʪʚʫʶʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ɹɿ 

ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ (ʕʂ). 

ɺ ʮʝʣʦʤ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʩʦʟʜʘʥʠʷ 

ʦʥʪʦʣʦʛʦ - ʫʧʨʘʚʣʷʝʤʳʭ ɹɿ, ʚʢʣʶʯʘʶʱʝʡ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʜʜʝʨʞʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʕʂ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʡ ʧʨʝʜʤʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ (ʇʜɼ). ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ɹʠʙʣʠʦʪʝʢʠ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ɹɿ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʕʂ. 

ʇʨʠʤʝʥʝʥʠʝ ɹɿ ʚ  ɻ - ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 
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ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ɹɿ, 

ʷʚʣʷʝʪʩʷ ʠ ʠʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ, ʩʦʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʠʡ, ʨʝʰʝʥʠʡ ʠ ʩʨʝʜʩʪʚ 

ʠʭ ʜʦʩʪʠʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹɿ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʇʜʆ). ɺʦʟʥʠʢʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʪʚʝʪʚʣʝʥʠʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʙʘʟ ʟʥʘʥʠʡ ïñʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʙʘʟʳ ʟʥʘʥʠʡò, ʚ ʢʦʪʦʨʳʭ 

ʦʥʪʦʣʦʛʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʟʥʘʥʠʡ ʇʜʆ ʠ ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʇʨʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ɹɿ ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ: 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʥʪʦʣʦʛʠʷ ʇʜɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʰʠʥʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʟʥʘʥʠʡ ʇʜɼ.  

2. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɹɿ, ʩʫʙʲʝʢʪʠʚʥʦʛʦ, ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʪʨʦʛʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ.  

3. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʡ ʇʜɼ (ʤʝʪʦʜʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ). 

ʆʥʪʦʣʦʛʠʠ ʚ ɹɿ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʱʠʡ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʟʥʘʥʠʡ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʥʘʥʠʷʭ ʩʠʩʪʝʤʳ. ʇʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʕʂ ʇʜɼ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʆʥʪʦʣʦʛʠʠ ʚ ɹɿ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʥʷʪʠʡ ʇʜɼ, ʧʨʦʮʝʩʩʦʚ ʠ ʩʮʝʥʘʨʠʝʚ 

ʦʙʫʯʝʥʠʷ.  

ʆʥʪʦʣʦʛʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʚʦʟʤʦʞʥʦ, ʥʝʷʚʥʦʡ) ʣʝʞʠʪ ʚ 

ʦʩʥʦʚʝ ʣʶʙʦʡ ʢʦʥʢʨʝʪʥʦʡ ɹɿ (ʨʠʩ. 1) ʚ ʢʦʥʪʝʢʩʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

  

 
 ʈʠʩ. 1. ʆʥʪʦʣʦʛʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʝʭʥʦʣʦʛʠʠ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ ʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ɹɿ 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ  ɻ ï ʦʙʨʘʟʦʚʘʥʠʠ.ʆʥʪʦʣʦʛʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ɹɿ, ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʷ 

ʩʪʨʦʛʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʝʟʥʘʯʠʤʦʩʪʴ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹɿ ʕʂ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʕʂ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʠʭ ʩʦʟʜʘʥʠʝ.  
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ʇɯɼʍʆɼʀ ʊɸ ʈɽɸʃɯɿɸʎɯʗ ʉʊʈɸʊɽɻɯɰ ʂɯɹɽʈɹɽɿʇɽʂʀ ʂʈɸʑʀʍ ʉɺɯʊʆɺʀʍ 

ɿʈɸɿʂɯɺ 

 

ˎ̌̏̈̃́ ̱ Ȣ 
 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʷ ʧʦʨʦʜʠʣʘ ʥʦʚʫ ʩʬʝʨʫ ʣʶʜʩʴʢʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʨʦʙʦʪʠ, ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ - ʢʽʙʝʨʧʨʦʩʪʽʨ. ɺʽʥ ʥʝ ʤʘʻ ʯʽʪʢʦ 

ʦʢʨʝʩʣʝʥʠʭ ʢʦʨʜʦʥʽʚ. ɹʽʣʴʰʝ ʪʦʛʦ, ʡʦʛʦ ʢʦʨʜʦʥʠ ʱʦʩʝʢʫʥʜʠ ʟʤʽʥʶʶʪʴʩʷ. ʂʽʙʝʨʧʨʦʩʪʽʨ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ, ʘʜʞʝ ɯʥʪʝʨʥʝʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʡʦʛʦ ʩʝʨʮʝʚʠʥʫ,  ̔ ʩʘʤ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ. ɼʦ ʪʦʛʦ ʞ ʚʽʥ ʧʦʚ'ʷʟʘʥʠʡ ʤʽʨʽʘʜʘʤʠ ʟʚ'ʷʟʢʽʚ ʽʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʪʘ 

ʢʘʙʝʣʴʥʠʤʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʤʦʙʽʣʴʥʦʶ  ̔ ʩʪʽʣʴʥʠʢʦʚʦʶ ʪʝʣʝʬʦʥʽʻʶ, ʨʘʜʽʦ ʪʘ 

ʪʝʣʝʙʘʯʝʥʥʷʤ, ʥʦʚʠʤʠ ʛʘʜʞʝʪʘʤʠ ʪʦʱʦ. ʂʽʙʝʨʧʨʦʩʪʽʨ, ʷʢ ʥʦʚʽʪʥʷ ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ, ʩʧʽʣʴʥʦʪ, ʽʥʜʫʩʪʨʽʾ, ʬʽʥʘʥʩʽʚ, ʫʨʷʜʽʚ, ʜʝʨʞʘʚ, ʥʝ ʤʘʻ ʘʥʘʣʦʛʽʡ ʫ ʤʠʥʫʣʦʤʫ ʱʦʜʦ 

ʩʪʨʘʪʝʛʽʡ  ̔ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʟʘʭʠʩʪʫ. ʊʨʫʜʥʦʱʽ ʧʦʣʷʛʘʶʪʴ  ̔ʚ ʡʦʛʦ ʚʽʜʢʨʠʪʦʩʪʽ, ʧʦʧʨʠ 

ʦʢʨʝʤʽ ʢʦʥʬʽʜʝʥʮʽʡʥʽ ʟʘʭʠʱʝʥʽ ʤʝʨʝʞʽ (ʘʣʝ ʥʘʚʽʪʴ ʚʦʥʠ ʧʦʩʪʽʡʥʦ  ̒ ʮʽʣʷʤʠ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʢʽʙʝʨʘʪʘʢ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʢʦʤʧ'ʶʪʝʨʽʚ, ʾʭʥʴʦʛʦ ʢʦʥʪʝʥʪʫ).  

ɼʦ ʜʘʚʥʦ ʚʽʜʦʤʠʭ ʪʠʧʽʚ ʢʽʙʝʨʘʪʘʢ, ʪʘʢʠʭ ʷʢ "ʽʥʩʪʨʫʤʝʥʪʠ ʟʣʘʤʫ ʩʠʩʪʝʤʠ" 

("ʚʽʜʤʠʯʢʠ"), "ʨʦʟʧʦʜʽʣʝʥʘ ʚʽʜʤʦʚʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ", "ʣʦʛʽʯʥʽ ʙʦʤʙʠ", "ʪʨʦʷʥʠ", 

"ʚʽʨʫʩʠ", "ʭʨʦʙʘʢʠ" ʧʦʩʪʽʡʥʦ ʜʦʜʘʶʪʴʩʷ ʥʦʚʽ ʡ ʥʦʚʽ. ʎʝ ʮʽʣʘ ʥʠʟʢʘ ʢʽʙʝʨʘʪʘʢ, ʤʝʪʦʶ 

ʷʢʠʭ  ̒ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʧʦʣʶʚʘʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ: "ʬʽʪʠʥʛ", 

"ʚʽʰʠʥʛ", "ʩʥʽʬʬʝʨ", ʘ ʪʘʢʦʞ ʪʘʢʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʥʦʫʪʙʫʢʽʚ, ʷʢ "ʚʦʻʥʥʝ ʢʘʪʘʥʥʷ" ʪʘ ʢʽʙʝʨʘʪʘʢʘ ʧʽʜ ʥʘʟʚʦʶ "ʘʪʘʢʘ ʥʫʣʴʦʚʦʛʦ ʜʥʷ", ʢʦʣʠ 

ʨʦʙʠʪʴʩʷ ʚʩʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʢʽʙʝʨʟʘʭʠʩʪ ʥʝ ʤʽʛ ʚʯʘʩʥʦ ʩʧʨʘʮʶʚʘʪʠ. ɿʘʛʨʦʟʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚ ʪʦʡ ʩʘʤʠʡ ʜʝʥʴ, ʢʦʣʠ ʩʧʽʣʴʥʦʪʽ ʩʪʘʻ ʚʽʜʦʤʦ ʧʨʦ ʪʝ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʢʽʙʝʨʟʘʭʠʩʪʫ  ̒

ʥʝʟʘʭʠʱʝʥʽ ʜʽʣʷʥʢʠ, ʡ ʫʜʘʨʠ ʟʘʚʜʘʶʪʴʩʷ ʩʘʤʝ ʧʦ ʥʠʭ.  

ʅʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʦʶ ʢʨʘʾʥʦʶ ʥʘ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʠ  ̔ ʟʘʣʠʰʘʶʪʴʩʷ 

ʉʧʦʣʫʯʝʥʽ ʐʪʘʪʠ ɸʤʝʨʠʢʠ, ʜʝ ʟ 2003 ʨʦʢʫ ʪʨʠʚʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ 

ʟʘʭʠʩʪʫ ʢʽʙʝʨʧʨʦʩʪʦʨʫ ʜʝʨʞʘʚʠ. ʋ ʣʶʪʦʤʫ 2003 ʨ., ʢʦʣʠ ʧʨʠ ʚʣʘʜʽ ʙʫʣʠ ʨʝʩʧʫʙʣʽʢʘʥʮʽ, 

ʧʨʝʟʠʜʝʥʪ ɼʞ. ɺ. ɹʫ hʩʭʚʘʣʠʚ ʚʘʞʣʠʚʠʡ ʜʦʢʫʤʝʥʪ - "ʅʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʙʝʟʧʝʢʠ 

ʢʽʙʝʨʧʨʦʩʪʦʨʫ" (The National Strategy to Secure Syberspace). ʋ ʥʴʦʤʫ ʚʠʜʽʣʝʥʽ ʪʨʠ 

ʩʪʨʘʪʝʛʽʯʥʽ ʧʨʽʦʨʠʪʝʪʠ: 

- ʟʘʧʦʙʽʛʪʠ ʢʽʙʝʨʘʪʘʢʘʤ, ʩʢʝʨʦʚʘʥʠʤ ʧʨʦʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʉʐɸ; 

- ʟʤʝʥʰʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʢʽʙʝʨʘʪʘʢ; 
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- ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʢʽʙʝʨʘʪʘʢ  ̔ ʯʘʩ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨ, ʷʢʠʤ ʙʫʣʦ 

ʟʘʚʜʘʥʦ ʰʢʦʜʠ. 

ʋ ʮʴʦʤʫ ʜʦʢʪʨʠʥʘʣʴʥʦʤʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧ'ʷʪʴ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ: 

1. ɯʤʧʣʝʤʝʥʪʫʚʘʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ ʚ ʥʘʮʽʦʥʘʣʴʥʠʡ ʢʽʙʝʨʧʨʦʩʪʽʨ  ̔

ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʚʽʜʧʦʚʽʜʝʡ. 

2. ɿʤʝʥʰʠʪʠ ʟʘʛʨʦʟʠ ʢʽʙʝʨʧʨʦʩʪʦʨʫ. 

3. ʇʦʩʠʣʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʪʘ ʥʘʚʯʘʥʥʷ ʱʦʜʦ ʢʽʙʝʨʧʨʦʩʪʦʨʫ. 

4. ɿʘʭʠʩʪʠʪʠ ʫʨʷʜʦʚʠʡ ʢʽʙʝʨʧʨʦʩʪʽʨ. 

5. ʇʦʩʠʣʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʪʘ ʤʽʞʥʘʨʦʜʥʫ ʙʝʟʧʝʢʫ  ̔ ʢʦʦʧʝʨʘʮʽʶ ʫ ʩʬʝʨʽ 

ʢʽʙʝʨʧʨʦʩʪʦʨʫ. 

ʉʪʨʘʪʝʛʽʯʥʠʤ ʧʘʨʪʥʝʨʦʤ ʉʐɸ  ̒ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶ, ʷʢʠʡ ʪʘʢʦʞ ʥʘʤʘʛʘʻʪʴʩʷ ʥʝ 

ʚʽʜʩʪʘʚʘʪʠ  ̔ ʨʦʟʨʦʙʠʚ ʮʽʣʠʡ ʮʝʥʪʨ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ. Enisa (European union agency for 

network and information security), ɭʚʨʦʧʝʡʩʴʢʘ ʤʝʨʝʞʘ  ̔ ɸʛʝʥʪʩʪʚʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ  ̒ ʮʝʥʪʨʦʤ ʤʝʨʝʞʝʚʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʝʢʩʧʝʨʪʠʟʠ ɭʉ, ʡʦʛʦ 

ʜʝʨʞʘʚ-ʯʣʝʥʽʚ, ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ  ̔ʛʨʦʤʘʜʷʥ ɭʚʨʦʧʠ. ENISA ʧʨʘʮʶʻ ʟ ʮʠʤʠ ʛʨʫʧʘʤʠ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ  ̔ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʥʘʣʝʞʥʦʾ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɺʦʥʘ ʥʘʜʘʻ ʜʦʧʦʤʦʛʫ ʜʝʨʞʘʚʘʤ-ʯʣʝʥʘʤ ɭʉ ʫ ʟʜʽʡʩʥʝʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʪʘ ʨʦʙʽʪ ʧʦ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʨʝʞ ɭʚʨʦʧʠ. ENISA ʧʨʘʛʥʝ ʨʦʟʰʠʨʠʪʠ ʽʩʥʫʶʯʠʡ 

ʜʦʩʚʽʜ ʚ ʜʝʨʞʘʚʘʭ-ʯʣʝʥʘʭ ɭʉ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʨʠʢʦʨʜʦʥʥʠʭ ʩʧʽʣʴʥʦʪ ʧʨʘʛʥʝ 

ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʤʝʨʝʞʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɭʉ. 

ɿ 2014 ʨʦʢʫ ʧʝʨʝʜ ʋʢʨʘʾʥʦʶ ʧʦʩʪʘʣʦ ʪʘʢʦʞ ʩʪʨʘʪʝʛʽʯʥʝ ʧʠʪʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʚʣʘʩʥʦʾ 

ʙʝʟʧʝʢʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ. ʆʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ ʥʘʰʘ ʜʝʨʞʘʚʘ  ̒ʛʦʣʦʚʥʦʶ 

ʤʽʰʝʥʥʶ ʜʣʷ ʘʪʘʢ ʟ ʙʦʢʫ ʭʘʢʝʨʽʚ ʚʠʩʦʢʦʛʦ ˇʘʪʫʥʢʫ, ʽʩʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʢʽʙʝʨʙʝʟʧʝʢʠ  ̒

ʚʠʤʦʛʦʶ ʯʘʩʫ,  ̔ 27 ʩʽʯʥʷ 2016 ʨʦʢʫ ʚʠʡʰʦʚ ʫ ʩʚʽʪ ʜʦʢʫʤʝʥʪ çʇʨʦ ʩʪʨʘʪʝʛʽʶ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠè. 
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ɸʅɸʃɯɿ ɸʃɻʆʈʀʊʄɯɺ ɽʃɽʂʊʈʆʅʅʆ-ʎʀʌʈʆɺʆɻʆ ʇɯɼʇʀʉʋ ʇʈʀ ʇɽʈɽɼɸʏɯ 

ɯʅʌʆʈʄɸʎɯɰ 

 

˜̖́̑̏̍̆̎̋̏ ˴ Ȣȟ ̠ ̗̔̈̎̆̏̃ ̠ Ȣ 
 

ɽʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ (ɽʎʇ) - ʝʣʝʢʪʨʦʥʥʠʡ ʘʥʘʣʦʛ ʚʣʘʩʥʦʨʫʯʥʦʛʦ 

ʧʽʜʧʠʩʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ, ʷʢʘ ʧʽʜʧʠʩʘʣʘ ʝʣʝʢʪʨʦʥʥʠʡ 

ʜʦʢʫʤʝʥʪ,  ̔ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʧʽʜʧʠʩʫʚʘʣʠ - ʟʤʽʥʥʦʛʦ (ʽ ʷʢ ʧʨʘʚʠʣʦ ʜʦʩʠʪʴ ʚʝʣʠʢʦʛʦ) 

ʦʙʩʷʛʫ, ʚ ʩʭʝʤʘʭ ɽʇ ʯʘʩʪʦ ʧʽʜʧʠʩ ʩʪʘʚʠʪʴʩʷ ʥʝ ʥʘ ʩʘʤ ʜʦʢʫʤʝʥʪ, ʘ ʥʘ ʡʦʛʦ ʭʝʰ. ɼʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʭʝʰʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʭʝʰ-ʬʫʥʢʮʽʾ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʜʦʢʫʤʝʥʪʘ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʧʽʜʧʠʩʫ. ʍʝ-hʬʫʥʢʮʽʾ ʥʝ  ̒ ʯʘʩʪʠʥʦʶ 

ʘʣʛʦʨʠʪʤʫ ɽʇ, ʪʦʤʫ ʚ ʩʭʝʤʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʫʜʴ-ʷʢʘ ʥʘʜʽʡʥʘ ʭʝʰ-ʬʫʥʢʮʽʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʝ-hʬʫʥʢʮʽʡ ʜʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ:. 

¶ ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʩʢʣʘʜʥʽʩʪʴ (ʟʘʟʚʠʯʘʡ ʭʝʰ ʮʠʬʨʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʨʦʙʠʪʴʩʷ ʫ 

ʙʘʛʘʪʦ ʨʘʟʽʚ ʤʝʥʰʦʛʦ ʦʙʩʷʛʫ, ʥʽʞ ʦʙʩʷʛ ʚʠʭʽʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ). 

¶ ʉʫʤʽʩʥʽʩʪʴ (ʭʝʰ-ʬʫʥʢʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ 

ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʬʦʨʤʘʪ). 

¶ ʎʽʣʽʩʥʽʩʪʴ (ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʝʰ-ʬʫʥʢʮʽʾ ʚʝʣʠʢʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪ ʚ 

ʜʝʷʢʠʭ ʩʭʝʤʘʭ ʧʦʪʨʽʙʥʦ ʨʦʟʜʽʣʷʪʠ ʥʘ ʜʦʩʠʪʴ ʤʘʣʽ ʙʣʦʢʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʇ).  

ɼʨʫʛʠʡ ʘʣʛʦʨʠʪʤ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʝʪʨʠʯʥʠʭ ʩʭʝʤ ɽʇ, ʷʢʽ ʤʝʥʰ ʧʦʰʠʨʝʥʽ ʥʽʞ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʩʠʤʝʪʨʠʯʥʠʭ, ʪʘʢ ʷʢ ʧʽʩʣʷ ʧʦʷʚʠ ʢʦʥʮʝʧʮʽʾ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʥʝ 

ʚʜʘʣʦʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʘʣʛʦʨʠʪʤʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʽʜʦʤʠʭ ʚ ʪʦʡ ʯʘʩ ʩʠʤʝʪʨʠʯʥʠʭ 

ʰʠʬʨʘʭ (ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʞʝ ʜʦʙʨʝ ʚʠʚʯʝʥʠʭ ʥʘ ʪʦʡ ʯʘʩ ʙʣʦʢʦʚʠʭ 

ʰʠʬʨʘʭ).  

ɸʣʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʠʤʝʪʨʠʯʥʽ ʩʭʝʤʠ ʤʘʶʪʴ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

¶ ʉʪʽʡʢʽʩʪʴ ʩʠʤʝʪʨʠʯʥʠʭ ʩʭʝʤ ɽʇ ʚʠʧʣʠʚʘʻ ʟʽ ʩʪʽʡʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʙʣʦʢʦʚʠʭ ʰʠʬʨʽʚ, ʥʘʜʽʡʥʽʩʪʴ ʷʢʠʭ ʪʘʢʦʞ ʜʦʙʨʝ ʚʠʚʯʝʥʘ. 

¶ ʗʢʱʦ ʩʪʽʡʢʽʩʪʴ ʰʠʬʨʫ ʚʠʷʚʠʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʡʦʛʦ ʣʝʛʢʦ ʤʦʞʥʘ ʙʫʜʝ ʟʘʤʽʥʠʪʠ 

ʥʘ ʙʽʣʴʰ ʩʪʽʡʢʠʡ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ. 

ɸʣʛʦʨʠʪʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʩʠʤʝʪʨʠʯʥʠʭ ʩʭʝʤ ɽʇ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʨʠʧʪʦʩʠʩʪʝʤ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʩʠʤʝʪʨʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʚ ʷʢʠʭ 

ʰʠʬʨʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ, ʘ ʨʦʟʰʠʬʨʦʚʢʘ - ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʢʨʠʪʦʛʦ, ʚ ʘʩʠʤʝʪʨʠʯʥʠʭ ʩʭʝʤʘʭ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʧʽʜʧʠʩʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʨʠʪʦʛʦ ʢʣʶʯʘ, ʘ ʧʝʨʝʚʽʨʢʘ ʧʽʜʧʠʩʠ - ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʽʜʢʨʠʪʦʛʦ. 
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ʃʆɻɯʏʅɯ ɸʊɸʂʀ ʅɸ WEB-ɼʆɼɸʊʂʀ 

 

˟̟̏̌̐́ ˞ Ȣȟ ˎ ̨̗̝̌̆̋̉̊ ˏ Ȣ 
 

ɸʪʘʢʠ ʜʘʥʦʛʦ ʢʣʘʩʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʬʫʥʢʮʽʡ ʜʦʜʘʪʢʘ ʘʙʦ ʣʦʛʽʢʠ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʃʦʛʽʢʘ ʜʦʜʘʪʢʘ  ̒ʦʯʽʢʫʚʘʥʠʤ ʧʨʦʮʝʩʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʝʚʥʠʭ ʜʽʡ. ɿʣʦʚʞʠʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ (Abuse of 

Functionality) 

ɼʘʥʽ ʘʪʘʢʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ Web-ʜʦʜʘʪʢʘ ʟ ʤʝʪʦ  ʁʦʙʭʦʜʫ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ. ɼʝʷʢʽ ʤʝʭʘʥʽʟʤʠ Web-ʜʦʜʘʪʢʘ, ʚʢʣʶʯʘʶʯʠ ʬʫʥʢʮʽʾ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʮʠʭ ʮʽʣʝʡ. ʅʘʷʚʥʽʩʪʴ ʚʨʘʟʣʠʚʦʩʪʽ ʚ 

ʦʜʥʦʤʫ ʟ ʤʦʞʣʠʚʠʭ ʜʨʫʛʦʨʷʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʜʘʪʢʘ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʢʦʤʧʨʦʤʝʪʘʮʽʾ 

ʚʩʽʻʾ ʧʨʦʛʨʘʤʠ.  

ɿʣʦʚʞʠʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʫʞʝ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʽʣʴʥʦ ʟ ʽʥʰʠʤʠ ʘʪʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʟʚʦʨʦʪʥʠʡ ʰʣʷʭ ʚ ʜʠʨʝʢʪʦʨʽʷʭ  ̔ʪ.ʜ.  

ɺʽʜʤʦʚʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ (Denial of Service) 

ɼʘʥʠʡ ʢʣʘʩ ʘʪʘʢ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʨʫʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ Web-ʩʝʨʚʝʨʘ. ɿʘʟʚʠʯʘʡ 

ʘʪʘʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʽʜʤʦʚʫ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʤʝʨʝʞʝʚʦʤʫ ʨʽʚʥʽ, 

ʧʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ  ̔ʥʘ ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ 

Web-ʜʦʜʘʪʢʘ, ʟʣʦʚʤʠʩʥʠʢ ʤʦʞʝ ʚʠʯʝʨʧʘʪʠ ʢʨʠʪʠʯʥʽ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ, ʘʙʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʚʨʘʟʣʠʚʽʩʪʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɸʪʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʟ ʢʦʤʧʦʥʝʥʪʽʚ Web-ʜʦʜʘʪʢʘ, 

ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽ ʷʢ ʩʝʨʚʝʨ ʉʋɹɼ, ʩʝʨʚʝʨ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ  ̔ʪ.ʜ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʪʘʢ ʥʘ 

ʤʝʨʝʞʝʚʦʤʫ ʨʽʚʥʽ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʣʦʚʤʠʩʥʠʢʘ, ʘʪʘʢʠ ʥʘ ʧʨʠʢʣʘʜʥʦʤʫ 

ʨʽʚʥʽ ʟʘʟʚʠʯʘʡ ʣʝʛʰʝ ʨʝʘʣʽʟʫʚʘʪʠ. 

ʅʝʜʦʩʪʘʪʥʷ ʧʨʦʪʠʜʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ (Insufficient Anti-automation) 

ʅʝʜʦʩʪʘʪʥʷ ʧʨʦʪʠʜʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʩʝʨʚʝʨ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚʨʫʯʥʫ. ɼʣʷ ʜʝʷʢʠʭ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ 

ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ ʘʚʪʦʤʘʪʠʯʥʠʭ ʘʪʘʢ. 

ʇʨʦʪʠʜʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʦʙʤʝʞʝʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʜʽʙʥʠʭ ʫʪʠʣʽʪ.  

ʅʝʜʦʩʪʘʪʥʷ ʧʝʨʝʚʽʨʢʘ ʧʨʦʮʝʩʫ (Insufficient Process Validation) 

ɺʨʘʟʣʠʚʦʩʪʽ ʮʴʦʛʦ ʢʣʘʩʫ ʚʠʥʠʢʘʶʪʴ, ʢʦʣʠ ʩʝʨʚʝʨ ʥʝ ʜʦʩʪʘʥʥʴʦ ʧʝʨʝʚʽʨʷʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʜʦʜʘʪʢʘ. ʗʢʱʦ ʩʪʘʥ ʩʝʩʽʾ ʢʦʨʠʩʪʫʚʘʯʘ  ̔ ʜʦʜʘʪʢʘ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʥʝ ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʜʦʜʘʪʦʢ ʤʦʞʝ ʙʫʪʠ ʚʨʘʟʣʠʚʠʤ ʜʣʷ ʰʘʭʨʘʡʩʴʢʠʭ 

ʜʽʡ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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ɿɸɻɸʃʔʅɯ ɿɸʉɸɼʀ ʇʆɹʋɼʆɺʀ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ 

ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ɺʅɿ 
 

ˬ̔̋̚ ˑ Ȣ 
 

ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ɺʅɿ  ̒ ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʪʘ ʥʘʢʦʧʠʯʝʥʠʭ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʟʤʦʛʫ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʢʦʧʠʯʝʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ï ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʰʣʷʭʦʤ 

ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʙʽʟʥʝʩʽ ʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʽ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ) ʚʠʥʠʢʣʠ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ  ̔ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʷʢ ʩʠʩʪʝʤʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʱʦʜʝʥʥʦʾ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ,  ̔  ̒ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦʙ ʥʘʜʘʪʠ 

ʜʦʧʦʤʦʛʫ ʪʠʤ, ʭʪʦ ʚʠʨʽʰʫʻ (ʨʦʙʠʪʴ ʚʠʙʽʨ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʉʇʇʈ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ 

ʚʠʙʽʨ ʨʽʰʝʥʴ ʫ ʧʝʚʥʠʭ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ  ̔ʩʣʘʙʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʜʘʯʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʡ ʪʠʭ, ʱʦ ʤʘʶʪʴ ʙʘʛʘʪʦ ʢʨʠʪʝʨʽʾʚ [1]. 

ʄʝʪʘ ʧʦʙʫʜʦʚʠ ʉʇʇʈ ʜʣʷ ɺʅɿ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ɺʅɿ.  

ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ 

ʟʘʚʜʘʥʴ: 

- ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʢʘʬʝʜʨ, ʬʘʢʫʣʴʪʝʪʽʚ, ʬʽʣʽʘʣʽʚ, ʙʫʜʽʚʥʠʮʪʚʦ 

ʧʨʠʤʽʱʝʥʴ, ʧʨʠʜʙʘʥʥʷ ʜʦʨʦʛʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

- ʨʦʟʨʦʙʣʝʥʥʷ  ̔ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ  ̔ʧʨʘʚʠʣ ʦʧʣʘʪʠ ʧʨʘʮʽ  ̔ʜʦʜʘʪʢʦʚʠʭ 

ʟʘʦʭʦʯʝʥʴ, ʧʽʜʙʦʨʫ ʢʘʜʨʽʚ, ʨʦʟʧʦʜʽʣ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ;  

- ʩʢʣʘʜʘʥʥʷ ʨʽʯʥʠʭ ʨʦʙʦʯʠʭ ʧʣʘʥʽʚ, ʩʝʤʝʩʪʨʦʚʦʛʦ ʨʦʟʢʣʘʜʫ, ʧʣʘʥʽʚ ʨʝʤʦʥʪʫ, 

ʨʦʟʧʦʜʽʣ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ, ʜʨʫʢʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ ʪʘ ʽʥ; 

- ʚʠʨʽʰʝʥʥʷ ʢʦʞʥʦʛʦ ʜʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʧʨʦʮʝʩʫ ʞʠʪʪʷ ɺʅɿ. 

ɹʝʟʧʦʩʝʨʝʜʥʻ ʫʧʨʘʚʣʽʥʥʷ ʜʽʷʣʴʥʽʩʪʶ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʟʜʽʡʩʥʶʻ ʡʦʛʦ 

ʢʝʨʽʚʥʠʢ ï ʨʝʢʪʦʨ. ɺʽʥ ʫ ʤʝʞʘʭ ʥʘʜʘʥʠʭ ʡʦʤʫ ʧʦʚʥʦʚʘʞʝʥʴ ʚʠʨʽʰʫʻ ʫʩʽ ʧʠʪʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ɺʅɿ [2]. 

ʆʧʝʨʘʪʠʚʥʠʡ, ʝʬʝʢʪʠʚʥʠʡ, ʩʪʨʘʪʝʛʽʯʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ɼʞʝʨʝʣʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʢʫʤʝʥʪʘʤʠ 

ʚ ʨʫʢʦʧʠʩʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ, ʣʦʢʘʣʴʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦ  ʁʫʧʨʘʚʣʽʥʥʷ çɺʅɿè, ʻʜʠʥʦʶ ʜʝʨʞʘʚʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʙʘʟʦʶ 

ʟ ʧʠʪʘʥʴ ʦʩʚʽʪʠ (ɭɼɽɹʆ). ʊʘʢʫ ʽʥʬʦʨʤʘʮʽʶ ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʻʜʠʥʝ ʩʭʦʚʠʱʝ 

ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʉʇʇʈ. ɿ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʉʇʇʈ ʚʢʣʶʯʘʻ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: ʧʽʜʩʠʩʪʝʤʫ ʚʚʦʜʫ, ʧʽʜʩʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʧʽʜʩʠʩʪʝʤʫ ʘʥʘʣʽʟʫ. 

ʋ ʧʽʜʩʠʩʪʝʤʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʉʋɹɼ  ̔ʢʦʥʮʝʧʮʽʶ 

ʩʭʦʚʠʱ ʜʘʥʠʭ. ʂʦʥʮʝʧʮʽʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʜʽʣ ʩʪʨʫʢʪʫʨ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ  ̔ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʧʠʪʽʚ. 
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ʇʽʜʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʤʦʞʝ ʚʢʣʶʯʘʪʠ: 

1) ʧʽʜʩʠʩʪʝʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʙʘʟʽ ʨʝʣʷʮʽʡʥʠʭ ʉʋɹɼ  ̔

ʩʪʘʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ SQL (Structured Query Language); 

2) ʧʽʜʩʠʩʪʝʤʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ 

ʦʧʝʨʘʪʠʚʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ OLAP (Online Analytical Processing, ʘʥʘʣʽʪʠʯʥʘ 

ʦʙʨʦʙʢʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ), ʪʦʙʪʦ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʦʪʨʠʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʧʠʪʠ; 

3) ʧʽʜʩʠʩʪʝʤʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʤʝʪʦʜʠ  ̔ ʘʣʛʦʨʠʪʤʠ Data 

Mining ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ. 

 
 

ʈʠʩ. 1. ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

 

ʂʦʤʧʦʥʝʥʪʠ ʉʇʇʈ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ: ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ, 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʽʟ ʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ.  

OLAP  ̔Data Mining ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʢʣʘʜʦʚʽ ʧʨʦʮʝʩʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ.  

OLAP ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ, ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʟʚʽʪʠ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʩʬʦʨʤʦʚʘʥʽ 

ʛʽʧʦʪʝʟʠ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺʅɿ. 

Data Mining ï ʜʦʩʣʽʜʞʝʥʥʷ  ̔ ʟʥʘʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʥʘʢʦʧʠʯʝʥʘ. ɯʥʩʪʨʫʤʝʥʪʠ Data Mining ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ  ̔

ʙʫʜʫʚʘʪʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʢʠ. ʅʘʧʨʠʢʣʘʜ, ʟ ʷʢʦʾ ʦʙʣʘʩʪʽ ʧʨʠʾʞʜʞʘʶʪʴ ʩʪʫʜʝʥʪʠ, 

ʱʦ ʟʘʚʝʨʰʫʶʪʴ ʥʘʚʯʘʥʥʷ ʟ ʯʝʨʚʦʥʠʤ ʜʠʧʣʦʤʦʤ.  

ɯʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ OLAP  ̔Data Mining ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʉʇʇʈ. ʎ ̔

ʜʚʘ ʚʠʜʠ ʘʥʘʣʽʟʫ ʤʘʶʪʴ ʙʫʪʠ ʪʽʩʥʦ ʧʦʻʜʥʘʥʽ, ʱʦʙ ʽʥʪʝʛʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʛʣʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʜʦʩʪʫʧ  ̔ʧʦʰʫʢ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʉʇʇʈ ʜʣʷ ɺʅɿ ï ʥʘʜʘʪʠ ʢʝʨʽʚʥʠʢʘʤ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʩʘʡʪʫ: 

https://uk.wikipedia.org/wiki/ʉʠʩʪʝʤʘ_ʧʽʜʪʨʠʤʢʠ_ʨʽʰʝʥʴ. 
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2. ʌʽʮʫʣʘ ʄ.ʄ. ʇʝʜʘʛʦʛʽʢʘ ʚʠʱʦʾ ʰʢʦʣʠ : ʅʘʚʯ. ʧʦʩʽʙ. / ʄ. ʄ. ʌʽʮʫʣʘ. ï ʂ.: 

ɸʢʘʜʝʤʚʠʜʘʚ, 2006. ï 352 c. ï (ɸʣʴʤʘ-ʤʘʪʝʨ). 

3. ʇʣʝʩʢʘʯ ɺ. ʃ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ  ̔ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ / ʇʣʝʩʢʘʯ ɺ. ʃ., 

ɿʘʪʦʥʘʮʴʢʘ ʊ. ɻ. ï ʂ.: ɿʥʘʥʥʷ, 2011. ï 718 ʩ. 
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ɺʇʈʆɺɸɼɾɽʅʅʗ ɽʂʉʇɽʈʊʅʆɰ ʉʀʉʊɽʄʀ ʌʆʈʄʋɺɸʅʅʗ ɼɽʈɾɸɺʅʆɻʆ 

ɿɸʄʆɺʃɽʅʅʗ ʅɸ ʆʉʅʆɺɯ ɯʉʅʋʖʏʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʈʀʅʂʋ ʇʈɸʎɯ. 

ʇʈʆɻʈɸʄʆɺɸʅɯ ʈɯʐɽʅʅʗ 

 

˚̤̤̌̐̏̃́ ̱ Ȣ 
 

ʇʦʜʽʾ ʚ ʋʢʨʘʾʥʽ ʚʟʠʤʢʫ 2013-2014 ʨʦʢʽʚ  ̔ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʦʛʦ 

ʫʨʷʜʫʚʘʥʥʷ ʩʧʨʠʷʣʠ ʧʦʷʚʽ ʧʦʪʫʞʥʦʛʦ ʟʘʧʠʪʫ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʧʽʜʟʚʽʪʥʽʩʪʴ ʪʘ ʧʨʦʟʦʨʽʩʪʴ 

ʫʨʷʜʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ [2]. ʆʢʨʽʤ ʮʴʦʛʦ ʥʘ ʰʣʷʭʫ ʜʦ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ, ʦʜʥʽʻʶ ʟ ʫʤʦʚ  ̒

ʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫ. ɺ ʋʢʨʘʾʥʽ ʅʘʮʽʦʥʘʣʴʥʘ ʧʦʣʽʪʠʢʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʘʻ ʥʘ ʦʜʠʥ ʨʽʚʝʥʴ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ.  

ɹʘʛʘʪʦ ʭʪʦ ʟ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʦʣʽʪʠʢʽʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ  ̒ʥʝʦʙʭʽʜʥʠʤ ʪʘ ʦʙʦʚôʷʟʢʦʚʠʤ. ʊʘʢ ɻ. ʇʨʦʰʘʢ, ʜʦʩʣʽʜʞʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʶʜʩʴʢʠʤ ʢʘʧʽʪʘʣʦʤ  ̔ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʜʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʟʘʡʥʷʪʦʩʪʽ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ ʱʦ ʚ ʋʢʨʘʾʥʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʥʘʯʥʝ 

ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ [3, c. 339]. 

ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ  ̒ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʤʘʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʨʦʙʦʪʠ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ. ʆʜʥʠʤ ʟ ʤʦʜʫʣʽʚ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ  ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ. ʉʪʦʩʦʚʥʦ ʧʠʪʘʥʴ ʟ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʥʝʟʘʡʥʷʪʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʠʨʽʰʫʻ ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʟʘʡʥʷʪʦʩʪʽ, ʜʦ ʦʩʥʦʚʥʠʭ ʾʾ ʟʘʜʘʯ 

ʚʭʦʜʠʪʴ: 

- ʤʦʥʽʪʦʨʠʥʛ ʨʠʥʢʫ ʧʨʘʮʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʾ ʧʦʣʽʪʠʢʠ ʱʦʜʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ; 

- ʬʦʨʤʫʚʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ (ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ, ʦʙʣʽʢ 

ʚʽʣʴʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ); 

- ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʦʙʦʪʦʜʘʚʮʷʤʠ ʟ ʧʠʪʘʥʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ 

ʧʦʪʨʝʙʠ ʚ ʨʦʙʦʯʽʡ ʩʠʣʽ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʫʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 

ʚʽʣʴʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʪʦʱʦ [4]. 

ʆʢʨʽʤ ʮʴʦʛʦ ʜʘʥʠʤʠ ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʷʢ 

ʢʦʤʝʨʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ, ʥʝʟʘʣʝʞʥʽ ʝʢʩʧʝʨʪʠ  ̔ʥʘʫʢʦʚʮʽ, ʪʘʢ  ̔ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʪʘʢʽ: ʷʢ ʜʝʨʞʘʚʥʠʡ ʢʦʤʽʪʝʪ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦʤʽʢʠ. ʎ ̔ʜʘʥʽ ʙʫʜʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʙʣʦʢʫ ʜʘʥʠʭ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ.  

ʉʪʦʩʦʚʥʦ ʜʝʨʞʘʚʥʠʭ ʩʣʫʞʙ, ʮ ̔ ʧʨʦʮʝʜʫʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʦʢʨʝʤʽ 

ʨʝʞʠʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʽʥʩʧʝʢʪʦʨʘ ʧʦ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʶ ʪʘ ʥʘ ɸʈʄ ʝʢʦʥʦʤʽʩʪʘ ʚʽʜʜʽʣʫ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʙʦʚôʷʟʢʘʤʠ ʷʢʠʭ  ̒ ʨʝʻʩʪʨʘʮʽʷ ʥʝʧʨʘʮʶʶʯʠʭ, ʚʝʜʝʥʥʷʤ ʦʙʣʽʢʫ 

ʚʽʣʴʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʽʥʬʦʨʤʫʚʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʚʘʢʘʥʪʥʽ ʤʽʩʮʷ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʦʢʨʽʤ ʮʴʦʛʦ ʚʦʣʦʜʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 
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ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ. ʎ ̔ʩʣʫʞʙʠ ʜʦʢʫʤʝʥʪʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʟʘʩʦʙʘʤʠ MS Office, 

ʮ ̔ʬʘʡʣʠ  ̒ʜʦʩʠʪʴ ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʜʦ ʢʦʥʚʝʨʪʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʦʶ ʩʠʩʪʝʤʦʶ.  

ɸʣʝ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʜʽʟʥʘʚʘʪʠʩʴ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦ ʥʘʷʚʥʽ 

ʨʦʙʦʯʽ ʤʽʩʮʷ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʩʘʤʠʭ ʙʝʟʨʦʙʽʪʥʠʭ. ʎʝ ʧʠʪʘʥʥʷ ʚʠʨʽʰʝʥʦ ʢʦʤʝʨʮʽʡʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʢʘʤ ʩʘʡʪʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ  ̔ ʧʽʜʧʨʠʻʤʩʪʚʘʤ  ̔

ʙʝʟʨʦʙʽʪʥʠʤ. ʉʝʨʝʜ ʥʠʭ ʥʘʡ ʚʽʜʦʤʠʤʠ  ̒ rabota.ua, work.ua, hh.ua, trud.ua, olx.ua, 

superjob.ua, job.ukr.net. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʮʽʻʾ ʣʘʥʢʠ ʩʘʡʪʠ ʚʠʩʚʽʪʣʶʶʪʴ ʢʦʞʥʠʤ ʩʘʡʪʦʤ 

ʩʘʤʦʩʪʽʡʥʦ ʟ ʤʝʪʦʶ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʷʢ ʟ ʙʦʢʫ ʨʦʙʦʪʦʜʘʚʮʽʚ ʪʘʢ  ̔ʟ ʙʦʢʫ ʪʠʭ 

ʢʦʤʫ ʮ ̫ʨʦʙʦʪʘ ʥʝʦʙʭʽʜʥʘ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʥʘ ʨʠʥʢʫ ʨʦʙʦʯʦʾ ʩʠʣʠ ʣʶʜʠ ʚʩʪʫʧʘʶʪʴ ʫ ʧʝʚʥʽ ʩʦʮʽʘʣʴʥʽ ʚʽʜʥʦʩʠʥʠ, 

ʪʦʙʪʦ ʧʦʯʠʥʘʶʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ [1]. ɸʣʝ ʥʝʦʙʭʽʜʥʠʤ ʚʠʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ 

ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʘʨôʻʨʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʧʦʪʝʥʮʽʡʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʧʦʯʠʥʘʶʯʠ ʱʝ ʟʽ ʩʪʫʜʝʥʪʩʴʢʠʭ 

ʨʦʢʽʚ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʥʘ ʨʽʚʥʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽʥʪʝʨʘʢʪʠʚʥʫ ʢʘʨʪʦʪʝʢʫ ʩʪʫʜʝʥʪʽʚ ʟ 

ʚʝʙ-ʽʥʪʝʨʬʝʡʩʦʤ. ʊʦʙʪʦ ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʚʩʽʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ ʙʫʜʝ ʚʢʣʶʯʘʪʠ ʚ 

ʩʝʙʝ ʦʩʦʙʠʩʪʽʩʥʽ ʜʘʥʽ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʟʘ ʷʢʠʤ ʚʦʥʠ ʟʜʦʙʫʚʘʶʪʴ ʚʠʱʫ ʦʩʚʽʪʫ, ʜʦʜʘʪʢʦʚʽ 

ʚʽʜʦʤʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʽ ʜʦʩʷʛʥʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʩʪʽʚ. ʅʘ ʨʠʩ 1 ʥʘʚʝʜʝʥʦ ʇʦʨʪʬʦʣʽʦ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 201 çɸʛʨʦʥʦʤʽʷè ʃʦʧʘʪʢʝʚʠʯʘ ɺʣʘʜʠʩʣʘʚʘ (ʨʠʩ 1.).  

 

 
 

ʈʠʩ. 1. ʇʦʨʪʬʦʣʽʦ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʩʪʨʫʢʪʫʨʽ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ (ʤʦʜʫʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʠʥʢʫ ʧʨʘʮʽ) ʦʭʦʧʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʝʧʨʘʮʶʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʧʽʜʧʨʠʻʤʩʪʚ, ʦʢʨʽʤ 

ʮʴʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʻʜʠʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʜʝʨʞʘʚʥʠʭ ʩʣʫʞʙ, ʢʦʤʝʨʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʘ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʚʝʩʪʠ ʦʙʣʽʢ 

ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ , ʟʘʧʦʙʽʛʘʪʠ ʧʨʦʮʝʩʘʤ ʜʝʛʨʘʜʘʮʽʾ ʥʝʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ, 

ʟʤʝʥʰʠʪʠ ʚʽʜʪʽʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʮʽʾ, ʪʦʱʦ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ: 
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ʉʈɸɺʅɽʅʀɽ ʄʆɼɽʃɽʁ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʆɼʅʆʉʃʆʁʅʆɻʆ ʇɽʈʉɽʇʊʈʆʅɸ 

ʈʆɿɽʅɹʃɸʊʊɸ ʀ ʈɸɼʀɸʃʔʅʆ-ɹɸɿʀʉʅʓʍ ʌʋʅʂʎʀʁ ʅɸ ʆʉʅʆɺɽ 

ʉʊʆʍɸʉʊʀʏɽʉʂʀʍ ɼɸʅʅʓʍ 

 

ː̏̌̔̂ ˎ Ȣȟ ˟ ̖̑̏̉̍̆̎̋̏ ˏ Ȣ 
 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʀʅʉ) ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘ ʪʘʢʞʝ ʝ y

ʧʨʦʛʨʘʤʤʥʦʝ ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʚʦʧʣʦʱʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʪʦ ʝʩʪʴ, ʩʝʪʝʡ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʀʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʦʝʜʠʥʸʥʥʳʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʩʪʳʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ). 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʦʨʳ ʦʙʳʯʥʦ ʧʨʦʩʪʳ (ʦʩʦʙʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ). ʂʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ ʧʦʜʦʙʥʦʡ ʩʝʪʠ 

ʠʤʝʝʪ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʩʠʛʥʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʥ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʣʫʯʘʝʪ, ʠ ʩʠʛʥʘʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʥ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʳʣʘʝʪ ʜʨʫʛʠʤ ʧʨʦʮʝʩʩʦʨʘʤ [1]. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʜʥʦʩʣʦʡʥʦʛʦ 

ʧʝʨʩʝʧʪʨʦʥʘ ʈʦʟʝʥʙʣʘʪʪʘ (ʆʇʈ) ʠ ʨʘʜʠʘʣʴʥʦ-ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʈɹʌ), ʠʩʧʦʣʴʟʫʷ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʉʨʘʚʥʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ī ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʘʣʛʦʨʠʪʤʦʚ ʩʝʪʝʡ; 

ī ʚʳʙʨʘʪʴ ʦʙʫʯʘʶʱʫʶ ʠ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʠ; 

ī ʦʙʫʯʠʪʴ ʩʝʪʴ; 

ī ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʝʪʴ; 

ī ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚʟʷʪʘ ʚʳʙʦʨʢʘ ʠʟ 100 ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ: x1, x2, y(d): 

 

0.102;0.834;0 0.633;0.22;1 0.954;0.81;1 0.825;0.633;1 0.226;0.558;0 0.108;0.051;0 

0.137;0.92;0 0.451;0.069;0 0.406;0.242;0 0.324;0.78;0 0.25;0.366;0 0.695;0.779;1 

0.39;0.637;0 0.033;0.158;0 0.043;0.898;0 0.306;0.512;0 0.929;0.494;1 0.984;0.934;1 

0.265;0.266;0 0.035;0.018;0 0.772;0.561;1 0.927;0.858;1 0.668;0.22;1 0.63;0.048;1 

0.67;0.589;1 0.612;0.681;1 0.999;0.51;1 0.843;0.352;1 0.373;0.328;0 0.79;0.153;1 

0.011;0.886;0 0.423;0.679;0 0.631;0.528;1 0.21;0.023;0 0.452;0.097;0 0.12;0.779;0 

0.193;0.939;0 0.622;0.041;1 0.073;0.895;0 0.684;0.403;1 0.81;0.31;1 0.776;0.958;1 

0.623;0.029;1 0.865;0.3;1 0.232;0.393;0 0.422;0.523;0 0.854;0.248;1 0.414;0.221;0 

0.208;0.937;0 0.31;0.487;0 0.514;0.303;0 0.08;0.915;0 0.489;0.692;0 0.191;0.599;0 

0.353;0.945;0 0.613;0.132;1 0.825;0.407;1 0.814;0.609;1 0.122;0.922;0 0.763;0.623;1 

0.965;0.834;1 0.929;0.268;1 0.471;0.985;0 0.28;0.138;0 0.66;0.721;1 0.286;0.326;0 
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0.45;0.885;0 0.915;0.425;1 0.66;0.819;1 0.635;0.531;1 0.508;0.37;0 0.416;0.237;0 

0.714;0.879;1 0.727;0.636;1 0.496;0.191;0 0.735;0.321;1 0.573;0.649;1 0.31;0.388;0 

0.164;0.098;0 0.021;0.43;0 0.987;0.88;1 0.136;0.539;0 0.262;0.841;0 0.625;0.311;1 

0.706;0.322;1 0.955;0.839;1 0.539;0.169;1 0.095;0.716;0 0.479;0.725;0 0.715;0.037;1 

0.745;0.834;1 0.183;0.395;0 0.057;0.84;0 0.467;0.883;0 0.632;0.585;1 0.638;0.097;1 

0.189;0.414;0  0.862;0.128;1 0.948;0.172;1 0.21;0.572;0 

 

ʂʘʢ ʜʣʷ ʆʇʈ, ʪʘʢ ʠ ʜʣʷ ʈɹʌ, ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʜʚʘ ʧʨʠʣʦʞʝʥʠʷ. 

ʅʘ ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥ ʨʝʟʫʣʴʪʘʪ ʆʇʈ ʧʨʠ ʠʤʧʦʨʪʝ ʚʳʙʦʨʢʠ ʠʟ 100 ʟʥʘʯʝʥʠʡ (x1, x2, 

y(d)). ɼʣʷ ʦʙʫʯʝʥʠʷ ʚʟʷʪʦ 80 ʟʥʘʯʝʥʠʡ, ʜʣʷ ʪʝʩʪʘ ï 20, ʩʢʦʨʦʩʪʴ n=0,5 ʢʘʢ ʜʣʷ ʆʇʈ, ʪʘʢ 

ʠ ʜʣʷ ʈɹʌ. ʅʘ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʜʦʧʫʱʝʥʘ ʦʜʥʘ ʦʰʠʙʢʘ. 

ʅʘ ʨʠʩ. 2 ʠʟʦʙʨʘʞʝʥ ʨʝʟʫʣʴʪʘʪ ʈɹʌ ʧʨʠ ʪʘʢʠʭ ʞʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʠ ʜʣʷ ʆʇʈ. 

 

 
 

ʈʠʩ. 1 ʀʩʭʦʜʥʘʷ, ʦʙʫʯʘʶʱʘʷ ʠ ʪʝʩʪʦʚʘʷ ʚʳʙʦʨʢʠ ʆʇʈ 
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ʈʠʩ. 2 ʀʩʭʦʜʥʘʷ, ʦʙʫʯʘʶʱʘʷ ʠ ʪʝʩʪʦʚʘʷ ʚʳʙʦʨʢʠ ʈɹʌ 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2, ʠʩʧʦʣʴʟʦʚʘʪʴ ʈɹʌ ʜʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ, ʥʦ 

ʈɹʌ ʠʤʝʝʪ ʚ 3,13 ʨʘʟ ʤʝʥʴʰʝ ʦʰʠʙʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʆʇʈ ʧʨʠ ʦʙʫʯʝʥʠʠ. 

ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʩ ʚʳʙʦʨʢʦʡ (ʦʙʫʯʘʶʱʘʷ, ʪʝʩʪʦʚʘʷ), ʨʘʟʜʝʣʷʶʱʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʡʨʦʥʘ, 4 ʮʝʥʪʨʘ ʚʳʙʦʨʢʠ ʜʣʷ ʈʌɹ. 

 

 
ʈʠʩ. 3 ɻʨʘʬʠʢ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʉ ʩʝʛʦʜʥʷʰʥʠʭ ʧʦʟʠʮʠʡ ʦʜʥʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʢʦʨʝʝ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʦʜʥʘʢʦ, ʥʘ ʝʛʦ ʧʨʠʤʝʨʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ 

ʧʨʦʩʪʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʉʝʪʴ ʈɹʌ ʜʘʝʪ ʙʦʣʝʝ ʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʙʳʩʪʨʝʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʳʪʦʛʦ ʩʣʦʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʆʇʈ.  

 

 

 

ʋɼʂ :004.415.23 

 

ʂʆʅʎɽʇʊʋɸʃʔʅɯ ʇʀʊɸʅʅʗ ʉʊɺʆʈɽʅʅʗ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʊʊʗ 

ʈɯʐɽʅʔ ɼʃʗ ɺɽʊɽʈɽʅɸʈɸ 

 

ˣ̉̂́ ˞ Ȣ 
 

 ʉʧʝʮʠʬʽʢʘ ʛʘʣʫʟʽ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. ʎ  ̫ʽʥʬʦʨʤʘʮʽʷ ʩʣʫʛʫʻ ʥʝ 

ʤʝʥʰʝ ʷʢ ʬʽʢʩʘʮʽʷ ʧʝʚʥʠʭ ʧʦʜʽʡ ʱʦ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ  ̒ʧʽʜˇʨʫʥʪʷʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʟʚʠʯʘʡʥʘ 

ʣʽʢʘʨʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ. ɿʘʚʜʘʥʥʷʤ ʩʠʩʪʝʤʠ ʷʚʣʷʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʜʦʧʦʤʦʛʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʚʝʪʝʨʠʥʘʨʦʤ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʮʝ ɺʝʙ-ʨʝʩʫʨʩ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʣʽʢʘʨʥʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʨʝʻʩʪʨʘʮʽʾ ʢʣʽʻʥʪʽʚ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʘʙʦ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʷʢ ʯʽʪʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʤʽʩʪʠʪʴ ʚʝʩʴ ʥʝʦʙʭʽʜʥʠʡ ʩʧʝʢʪʨ 

ʛʘʣʫʟʝʚʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʝʥʮʠʢʣʦʧʝʜʠʯʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ.  

ʇʨʠ ʥʠʥʽʰʥʽʭ ʪʝʥʜʝʥʮʽʷʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ 

ʧʝʨʝʭʦʜʫ ʩʘʤʝ ʜʦ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ  ̔ ʢʦʤʧʣʝʢʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ 

ʨʦʟʨʦʙʮʽ ʮʠʭ ʤʦʜʝʣʝʡ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ, ʧʦ-ʧʝʨʰʝ, ʩʠʥʪʝʟʫ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʧʦ-ʜʨʫʛʝ, ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʚʠʟʥʘʯʝʥʦʾ ʥʘʫʢʦʚʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʫʩʪʘʥʦʚʽ, ʱʦ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ. 

ʅʘʧʨʷʤ ʨʦʙʦʪʠ ʙʫʚ ʦʙʨʘʥʠʡ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʨʦʙʦʪʠ ʚʝʪʝʨʠʥʘʨʥʠʭ 

ʣʽʢʘʨʝʥʴ [1] ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʢʨʘʱʝʥʥʷ ʾʭʥʴʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʝʪʝʨʠʥʘʨʥʠʭ ʣʽʢʘʨʥʷʭ ʥʝ  ̒ ʧʦʰʠʨʝʥʠʤ, 

ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʛʣʦ ʙ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʷʢ ʦʜʥʽʻʾ, ʪʘʢ  ̔ʮʽʣʠʭ ʤʝʨʝʞ 

ʣʽʢʘʨʝʥʴ. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʱʦ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ 1. 
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ʈʠʩ.1. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ʎ  ̫ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʧʨʘʚʣʷʻ 

ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʢʣʽʥʽʮʽ, ʪʘ ʚʝʙ-ʨʝʩʫʨʩʫ, ʱʦ ʜʦʩʪʫʧʥʠʡ ʢʣʽʻʥʪʘʤ ʢʣʽʥʽʢʠ.  

ɺ ʢʣʽʥʽʮʽ ʨʦʟʤʽʱʝʥʠʡ ʩʝʨʚʝʨ ʪʘ ʉʋɹɼ [2] ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʣʠʰʝ 

ʧʨʘʮʽʚʥʠʢʘʤ ʟʘʢʣʘʜʫ. ɺʝʪʝʨʠʥʘʨ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʪʘʢ  ̔ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ.  

ɺʝʙ-ʨʝʩʫʨʩ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʣʽʥʽʢʫ, ʜʘʻ ʟʤʦʛʫ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʴ ʥʘ ʧʨʠʡʦʤ 

ʜʦ ʚʝʪʝʨʠʥʘʨʘ ʪʘ ʦʪʨʠʤʘʪʠ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʟ ʧʨʘʮʽʚʥʠʢʦʤ.  

ʂʣʽʥʽʢʘ ʪʘ ɺʝʙ-ʨʝʩʫʨʩ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ: ʢʣʽʻʥʪ 

ʧʨʦʭʦʜʠʪʴ ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʟʘʧʠʩʫʻʪʴʩʷ ʥʘ ʧʨʠʡʦʤ, ʟʘʧʦʚʥʠʚʰʠ ʥʝʦʙʭʽʜʥʫ ʬʦʨʤʫ. ɿʘʷʚʢʘ 

ʟ ʜʘʥʠʤʠ ʟʘʧʠʩʫʻʪʴʩʷ ʜʦ ʬʘʡʣʫ ʪʘ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨ. ɺʝʪʝʨʠʥʘʨ, ʦʪʨʠʤʘʚʰʠ 

ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʙʣʠʟʥʠʡ ʜʽʘʛʥʦʟ ʜʦ ʧʨʠʭʦʜʫ 

ʧʘʮʽʻʥʪʘ. 

ɺʝʪʝʨʠʥʘʨʘʤ ʧʦʪʨʽʙʥʦ ʜʫʞʝ ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʩʪʘʚʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʜʽʘʛʥʦʟ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʦʞʝ ʧʦʩʪʨʘʞʜʘʪʠ ʪʚʘʨʠʥʘ. ʉʠʩʪʝʤʘ ʩʪʚʦʨʝʥʘ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʧʦʰʫʢ ʭʚʦʨʦʙʠ ʟʘ ʩʠʤʧʪʦʤʘʤʠ. ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʣʠʰʝ 

ʚʚʝʩʪʠ ʩʠʤʧʪʦʤʠ ʭʚʦʨʦʾ ʪʚʘʨʠʥʠ  ̔ʙʫʜʝ ʥʘʜʘʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʽʘʛʥʦʟ ʟ ʧʦʜʘʣʴʰʠʤ 

ʣʽʢʫʚʘʥʥʷʤ. 

ʆʪʞʝ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚʝʪʝʨʠʥʘʨʥʦʾ ʣʽʢʘʨʥʽ  ̒ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʉʠʩʪʝʤʘ ʤʘʻ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʚʝʪʝʨʠʥʘʨʘ ʧʨʠ ʧʨʠʡʦʤʽ ʪʘ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʟ ʢʣʽʻʥʪʦʤ 

ʪʘ ʫʣʶʙʣʝʥʮʝʤ, ʘ ʩʘʤʝ ʚʝʜʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ, ʧʦʰʫʢ ʥʦʚʠʭ ʜʘʥʠʭ 

ʚ ʚʝʪʝʨʠʥʘʨʥʽʡ ʢʣʽʥʽʮʽ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʂʠʰʢʫʥ ɸ.ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ï ʄ.: ʈɸʄʃɼ. ï 2005. ï 528 ʩ. 

2. ʂʝʥ ʍʝʥʜʝʨʩʦʥ. ʇʨʦʬʝʩʽʡʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʟ SQL Server: ʩʪʨʫʢʪʫʨʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ SQL Server: ʩʪʨʫʢʪʫʨʘ ʠ ʨʝʘʣʠʟʘʮʠʷ. ïʄ. : 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çɺʠʣɹ̫ʤʩè, 2006. ð ʉ. 1056.  

http://www.williamspublishing.com/Books/5-8459-0912-0.html
https://uk.wikipedia.org/w/index.php?title=%D0%92%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D1%81_(%D0%B2%D0%B8%D0%B4%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D1%82%D0%B2%D0%BE)&action=edit&redlink=1


 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

110 

 

ʋɼʂ 004.9 

 

ɸʅɸʃɯɿ ʇʈʆʎɽʉʋ ɿʆʅʅʆɰ ʆʏʀʉʊʂʀ ʅɸ ʆʉʅʆɺɯ ʇʈʆɻʈɸʄʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ 

 

ː̏̌̔̂ ̨ Ȣ1 
 

ʆʙôʻʢʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ  ̒ʧʨʦʮʝʩ ʟʦʥʥʦʾ ʦʯʠʩʪʢʠ, ʤʝʪʦʶ ï ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʮʝʩʫ ʟʦʥʥʦʾ ʦʯʠʩʪʢʠ, ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʧʨʦʮʝʩʫ ʧʨʠ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʪʘ ʫʤʦʚʘʭ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʧʨʦʮʝʩʫ ʧʨʠ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʘ ʫʤʦʚʘʭ. 

ɿʦʥʥʘ ʦʯʠʩʪʢʘ ï ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ, ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʨʦʟʯʠʥʥʦʩʪʽ ʜʦʤʽʰʦʢ ʫ ʪʚʝʨʜʽʡ ʪʘ ʨʽʜʢʽʡ ʬʘʟʘʭ. ʉʫʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʥʝʚʝʣʠʢʽʡ 

ʨʦʟʧʣʘʚʣʝʥʽʡ ʟʦʥʽ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʟʣʠʪʢʫ, ʟʤʽʥʶʶʯʠ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʜʦʤʽʰʦʢ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʟʣʠʪʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʤʽʰʦʢ ʧʘʜʘʻ, ʘ ʟ ʽʥʰʦʛʦ 

ï ʟʨʦʩʪʘʻ. ʎʝʡ ʤʝʪʦʜ ʜʦʩʠʪʴ ʣʝʛʢʠʡ ʫ ʚʠʢʦʥʘʥʥʽ ʽ, ʟʤʽʥʶʶʯʠ ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ, ʤʦʞʥʘ ʣʝʛʢʦ ʚʧʣʠʚʘʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʫʶʯʠʡ 

ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʦʢ ʚ ʤʘʪʝʨʽʘʣʽ.  

ʇʝʨʰʠʤ ʚʘʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʙʫʣʦ ʦʯʠʱʝʥʥʷ ʛʝʨʤʘʥʽʶ, ʱʦ 

ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʪʨʽʦʜʘʭ. ʅʝʟʘʙʘʨʦʤ ʟʘ ʮʠʤ 

ʩʧʦʩʦʙʦʤ ʙʫʣʦ ʥʘʣʘʛʦʜʞʝʥʦ ʰʠʨʦʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʪʨʽʦʜʽʚ  ̔ʜʽʦʜʽʚ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ. ʋ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʥʝʫʭʠʣʴʥʦ 

ʨʦʟʰʠʨʶʻʪʴʩʷ. ɿ ʯʘʩʦʤ ʚʦʥʘ ʟʥʘʡʜʝ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ, ʡʤʦʚʽʨʥʦ, ʜʣʷ ʦʯʠʱʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʨʷʜ ʟ ʦʯʠʱʝʥʥʷʤ ʟʦʥʥʘ ʧʣʘʚʢʘ ʤʘʻ  ̔ ʽʥʰʽ ʚʘʞʣʠʚʽ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʮʴʦʛʦ ʤʝʪʦʜʫ ʥʝʦʙʭʽʜʥʘ ʜʦʤʽʰʢʘ ʚ ʤʦʥʦʢʨʠʩʪʘʣʽ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʜʫʞʝ ʨʽʚʥʦʤʽʨʥʦ, ʘ ʮʝ ʟʘʚʜʘʥʥʷ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʧʽʜʜʘʚʘʣʘʩʷ ʚʠʨʽʰʝʥʥʶ. ɿʦʥʥʘ ʧʣʘʚʢʘ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʮʝʩʠ, ʷʢ ʟ'ʻʜʥʘʥʥʷ ʜʚʦʭ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ, 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʝʚʪʝʢʪʠʯʥʠʭ ʩʧʣʘʚʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜʽʚ ʜʦʤʽʰʦʢ, 

ʫʪʦʯʥʝʥʥʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʜʽʘʛʨʘʤ ʩʪʘʥʫ [1, 2]. 

ɿ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ, ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʦʭʦʜʽʚ ʟʦʥʠ, ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ ʪʘ 

ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʈʦʟʨʘʭʫʥʦʢ ʤʦʜʝʣʽ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʤʝʪʦʜʦʤ ʍʘʤʽʥʛʘ. ɺ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ, ʟʣʠʪʦʢ ʪʘ 

ʟʦʥʘ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʽʚ (ʝʣʝʤʝʥʪʽʚ, ʝʣʝʤʝʥʪʘʨʥʠʭ ʦʙôʻʤʽʚ). 

ʉʘʤʝ ʚ ʮʽʡ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 200 ʩʝʛʤʝʥʪʽʚ ʟʣʠʪʢʘ  ̔ 20 ʩʝʛʤʝʥʪʽʚ ʟʦʥʠ. ʎ ̔

ʟʥʘʯʝʥʥʷ ʜʘʶʪʴ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ ʥʘʩ ʮʽʢʘʚʠʪʴ. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʩʪʘʥ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʟʣʠʪʢʘ (ʘ ʩʘʤʝ 

ʚʽʜʥʦʩʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʤʽʰʦʢ) ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʭʦʜʫ ʧʨʦʭʦʜʞʝʥʥʷ ʟʦʥʠ ʚʽʜʥʦʩʥʦ 

ʟʣʠʪʢʘ, ʷʢʠʡ ʟʘʚʞʜʠ ʟʜʚʠʛʘʻʪʴʩʷ ʣʠʰʝ ʥʘ ʦʜʠʥ ʧʦʚʥʠʡ ʩʝʛʤʝʥʪ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ ʟʦʥʠ ʚʽʜʥʦʩʥʦ ʟʣʠʪʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʦʤʝʨ ʩʝʛʤʝʥʪʘ 

ʟʣʠʪʢʘ, ʥʘ ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʜʥʽʡ (ʣʽʚʠʡ) ʢʨʘʡ ʟʦʥʠ, ʪʦʙʪʦ ʧʝʨʰʠʡ ʩʝʛʤʝʥʪ ʟʦʥʠ.  

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʠʡ ʦʩʥʦʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʝʛʨʝʛʘʮʽʾ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʦʢ ʚ ʪʚʝʨʜʽʡ ʪʘ 

ʨʽʜʢʽʡ ʬʘʟʘʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʽʚʥʦʚʘʟʽ ʦʜʠʥ ʟ ʦʜʥʠʤ; ʚʽʜʥʦʩʥʘ ʜʦʚʞʠʥʘ ʟʦʥʠ 

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʜʦʚʞʠʥʠ ʟʦʥʠ ʜʦ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʟʣʠʪʢʘ; ʚ̔ ʜʥʦʩʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ (ʚʝʨʪʠʢʘʣʴʥʘ ʚʽʩʴ ʥʘ ʛʨʘʬʽʢʘʭ) ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ 

ʚ ʢʦʥʢʨʝʪʥʽʡ ʪʦʯʮʽ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʚ ʮʽʡ ʪʦʯʮʽ; ʚ̔ ʜʥʦʩʥʘ 

                                                 
1 ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʦʤʙʨʫʛʦʚ ʄ. ʈ. 
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ʧʨʦʩʪʦʨʦʚʘ ʢʦʦʨʜʠʥʘʪʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʩʴ ʥʘ ʛʨʘʬʽʢʘʭ) ʚʠʟʥʘʯʘʻ ʧʦʟʠʮʽʶ ʟʘʜʥʴʦʛʦ 

ʢʨʘʶ ʟʦʥʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʣʠʪʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʽ ʜʚʽ ʢʨʠʚʽ: ʣʽʥʽʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʩʪʘʥʫ ï ʧʨʷʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʥʘ ʟʥʘʯʝʥʥʽ (C/C0)=1, ʷʢʘ ʧʦʢʘʟʫʻ ʩʪʘʥ ʫ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ (ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʨʽʚʥʘ ʥʫʣʶ), ʪʘ ʣʽʥʽʷ ʛʨʘʥʠʯʥʦʾ ʦʯʠʩʪʢʠ ï ʢʨʠʚʘ, ʱʦ 

ʧʦʢʘʟʫʻ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʦʯʠʩʪʢʠ ʟʣʠʪʢʘ ʚʽʜ ʜʦʤʽʰʦʢ.  

 

 
 

ʈʠʩ. 1 ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ  

ʗʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʧʨʦʮʝʩʫ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʧʨʠ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʭʦʜʽʚ, ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʝʛʨʝʛʘʮʽʾ ʪʘ ʨʽʟʥʽʡ ʚʽʜʥʦʩʥʽʡ ʜʦʚʞʠʥʽ ʟʦʥʠ. ʅʘ ʨʠʩ.2 ʟʦʙʨʘʞʝʥʠʡ ʧʨʠʢʣʘʜ ʧʨʦʮʝʩʫ 

ʟʦʥʥʦʾ ʧʣʘʚʢʠ. 

 

 
ʈʠʩ. 2 ʂʦʝʬʽʮʽʻʥʪ ʩʝʛʨʝʛʘʮʽʾ ï 0.5, ʚʽʜʥʦʩʥʘ ʜʦʚʞʠʥʘ ʟʦʥʠ ï 0.1, ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ï 3 
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ɺʠʭʦʜʷʯʠ ʟ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʛʘʣʴʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʚʧʣʠʚʫ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʧʨʦʮʝʩ ʪʘ ʨʝʟʫʣʴʪʘʪ ʟʦʥʥʦʾ ʦʯʠʩʪʢʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʝʛʨʝʛʘʮʽʾ. ʏʠʤ ʙʽʣʴʰʝ ʢʦʝʬʽʮʽʻʥʪ ʩʝʛʨʝʛʘʮʽʾ, ʪʠʤ ʩʢʣʘʜʥʽʰʝ  ̔ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʦ ʧʨʦʭʦʜʠʪʴ ʦʯʠʩʪʢʘ. ʄʘʪʝʨʽʘʣʠ ʟ ʤʝʥʰʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʝʛʨʝʛʘʮʽʾ ʥʝ ʪʽʣʴʢʠ 

ʜʦʩʷʛʘʶʪʴ ʢʨʘʱʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʽʜʥʦʩʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʤʽʰʦʢ, ʘ ʡ ʩʘʤ ʧʨʦʮʝʩ 

ʧʨʦʭʦʜʠʪʴ ʰʚʠʜʰʝ. 

ɺʽʜʥʦʩʥʘ ʜʦʚʞʠʥʘ ʟʦʥʠ. ʎʠʤ ʧʘʨʘʤʝʪʨʦʤ ʤʦʞʥʘ ʣʝʛʢʦ ʢʝʨʫʚʘʪʠ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʩʪʝʧʽʥʴ ʦʯʠʩʪʢʠ 

ʧʘʜʘʻ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʫ ʧʨʦʮʝʩʫ ʟʨʦʩʪʘʻ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʢʨʘʱʦʾ ʦʯʠʩʪʢʠ, ʮʽʥʦʶ ʤʝʥʰʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʦʭʦʜʫ ʧʨʦʮʝʩʫ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʣʽ ʦʯʠʩʪʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʤʦʞʥʘ ʙʘʣʘʥʩʫʚʘʪʠ ʤʽʞ 

ʰʚʠʜʢʽʩʪʶ  ̔ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ ʟʦʥʥʦ ʾʦʯʠʩʪʢʠ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʇʬʘʥʥ ɺ. ɿʦʥʥʘʷ ʧʣʘʚʢʘ / ɺ. ʇʬʘʥʥ. ï ʄʦʩʢʚʘ: ɺʠʜʘʥʥʷ çʄʠʨè, 1966. - 366 ʩ.  
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ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʉʀʉʊɽʄʀ ʇʈʆɺɽɼɽʅʅʗ 

ɸʅɸʃɯɿʋ ʅɸʗɺʅʆʉʊɯ ʄɯʂʆʊʆʂʉʀʅɯɺ 

 

ː̝̔̅̈ ˛Ȣȟ ː̏̌̔̂ ˎȢ 
 

 ʄʽʢʦʪʦʢʩʠʥʠ (ʛʨʝʮ. ɛɨəɖɠ ð çʛʨʠʙè ʪʘ Űɞɝɘəɧɜ ð çʦʪʨʫʪʘè) ð ʥʘʡʚʘʞʣʠʚʽʰʽ 

ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ. ʆʪʨʫʻʥʥʷ ʛʨʠʙʘʤʠ (ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʤʽʮʝʪʘʤʠ) ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʦʪʨʫʡʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ð ʤʽʢʦʪʦʢʩʠʥʽʚ, ʷʢʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ ʽʟ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʃʇ ʪʘ ʧʽʜ ʯʘʩ ʩʘʤʦʣʽʢʫʚʘʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʤʽʢʦʪʦʢʩʠʥʽʚ ʧʦʩʪʘʻ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ 

ʝʢʦʥʦʤʽʢʠ, ʪʦʤʫ ʱʦ ʬʝʨʤʝʨʘʤ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʢʦʪʦʢʩʠʥʽʚ. ʇʨʦʪʝ ʥʘʨʘʟʽ ʪʘʢʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʝ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʽ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʟʘʪʨʘʪʠ ʯʘʩʫ ʪʘ ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʢʫ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʽʪʦʢʩʠʥʫ ʫ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ, 

ʘʨʭʽʪʝʢʪʫʨʘ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1.  
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ʈʠʩ.1 ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ï ʮʝ ʙʽʦʩʝʥʩʦʨʥʠʡ ʜʘʪʯʠʢ ʪʘ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʚô̫ ʟʢʫ ʤʽʞ ʥʠʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ɸʥʜʨʦʽʜ-ʜʦʜʘʪʦʢ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʮʠʤ. 

ɸʥʜʨʦʽʜ-ʜʦʜʘʪʦʢ ð ʮʝ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʧʣʘʪʬʦʨʤʽ Android. ʇʨʦʛʨʘʤʘ 

ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ. ʄʝʪʘ ʧʨʦʛʨʘʤʠ ï ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʠʡʦʤ, ʦʙʨʦʙʢʫ ʪʘ ʚʠʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ ʛʝʦʣʦʢʘʮʽʾ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʧʦʨʪʘʪʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʤʽʢʦʪʦʢʩʠʥʽʚ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

- Bluetooth low energy(4.0): 

- Google Maps API: 

- Sqlite. 

ʉʘʤ ʜʦʜʘʪʦʢ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʪʘ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Android  studio. Bluetooth low energy ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʨʝʜʘʯʽ ʪʘ ʧʨʠʡʦʤʫ ʜʘʥʠʭ, Google Maps ð ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ 

ʢʘʨʪʽ, Sqlite ð ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. 

Bluetooth low energy ð ʚʝʨʩʽʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʷʜʨʘ ʙʝʟʜʨʦʪʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ Bluetooth, 

ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʷʢʦʾ ʻ ʥʘʜʤʘʣʝ ʧʽʢʦʚʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʅʘ ʩʪʦʨʦʥʽ 

ʜʦʜʘʪʢʘ ʜʣʷ ʧʨʠʡʦʤʫ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʯʝʨʝʟ Bluetooth ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʩʢʘʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ ʥʘʟʚʠ ʪʘ ʘʜʨʝʩʠ. ɼʘʣʽ ʩʣʽʜ ʧʦʙʫʜʫʚʘʪʠ ʩʝʨʚʽʩ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʘʜʨʝʩʦʶ ʪʘ ʥʘʟʚʦʶ ʧʨʠʩʪʨʦʶ ʧʨʦʚʦʜʠʪʠʤʝ ʟôʻʜʥʘʥʥʷ ʪʘ ʟʯʠʪʫʚʘʥʥʷ 

notify ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ GATT- ʘʪʨʠʙʫʪʽʚ. GATT (Generic Attribute Profile) ð ʧʨʦʬʽʣʴ 

ʟʘʛʘʣʴʥʠʭ ʘʪʨʠʙʫʪʽʚ. 

Google Maps API ð ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʽʣʴʡʦʥʘʭ ʚʝʙ-ʩʘʡʪʽʚ ʽ ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʟ ʤʽʩʮʷʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʑʦʙ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʢʘʨʪʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʘʢʪʠʚʫʚʘʪʠ Google Maps Android API ʪʘ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʢʣʶʯ. ʇʽʩʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS ʪʘ ʽʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʽʚ. 

ʅʘ ʨʠʩʫʥʢʫ 2, ʷʢ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʷ Google Maps API, ʥʘʚʝʜʝʥʦ ʢʦʜ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʧʦʪʦʯʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʽʥʽʮʽʘʣʽʟʫʻ ʟʤʽʥʥʽ ʟʥʘʯʝʥʥʷʤʠ ʢʦʦʨʜʠʥʘʪ 

ʜʦʚʛʦʪʠ ʪʘ ʰʠʨʦʪʠ. 

 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

114 

 

 
ʈʠʩ.2 ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ Google Maps API 

 

SQLite ð ʧʦʣʝʛʰʝʥʘ ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʚʪʽʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʙʽʙʣʽʦʪʝʢʠ, ʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʙʘʛʘʪʦ ʟʽ ʩʪʘʥʜʘʨʪʫ SQL-92. ɼʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ 

ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʢʣʘʩ, ʷʢʠʡ ʙʫʜʝ ʥʘʱʘʜʢʦʤ ʢʣʘʩʫ çSQLiteOpenHelperè. ɼʘʣʽ 

ʤʦʞʥʘ ʨʦʙʠʪʠ ʦʧʝʨʘʮʽʾ ʟʘʧʠʩʫ, ʚʠʙʽʨʢʠ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ, ʩʪʚʦʨʠʚʰʠ ʡʦʛʦ ʦʙôʻʢʪ. 

ɿʘʛʘʣʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʜʦʜʘʪʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʥʠʢʠ ʩʠʩʪʝʤʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʚʝʙ-ʩʝʨʚʽʩʫ, ʷʢʠʡ ʙʫʜʝ ʩʣʫʛʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʤʦʞʣʠʚʽʩʪʶ 

ʧʝʨʝʛʣʷʜʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ ʥʘʢʦʧʠʯʝʥʥʶ ʜʘʥʠʭ ʟʘ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʪʘ ʟ ʨʽʟʥʠʭ ʣʦʢʘʮʽʡ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

  

ɺʠʢʦʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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ʋɼʂ 004.9 

 

ʄʆɼɽʃʖɺɸʅʅʗ MOCVD ʇʈʆʎɽʉʋ  

 

˙̝̆̄̆̅ ̊ Ȣ2 
 

ʉʫʯʘʩʥʘ ʥʘʫʢʘ ʜʘʚʥʦ ʧʝʨʝʡʰʣʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦ- ʪʘ 

ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ. ʈʦʙʦʪʘ ʟ ʪʘʢʠʤʠ ʤʘʣʠʤʠ ʨʦʟʤʽʨʘʤʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʩʢʣʘʜʥʦʱʘʤʠ. ʅʘʫʢʦʚʮʽ ʚʠʤʫʰʝʥʽ ʰʫʢʘʪʠ ʥʦʚʽ ʩʧʦʩʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʮʠʭ 

ʩʪʨʫʢʪʫʨ. ʊʘʢ, ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʨʦʙʣʶʶʪʴ ʥʦʚʽ ʤʝʪʦʜʠ ʤʽʢʨʦ- ʪʘ ʩʧʝʢʪʨʦʩʢʦʧʽʾ, ʱʦ ʟʜʘʪʥʽ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʥʘ ʘʪʦʤʘʨʥʦʤʫ ʨʽʚʥʽ, ʘ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʨʦʟʨʦʙʣʶʶʪʴ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʩʪʨʫʢʪʫʨʠ ʧʦ-ʘʪʦʤʘʨʥʦ. 

                                                 
2 ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɿʘʚʦʨʦʪʥʠʡ ɺ.ʌ. 
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ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʮʽ, ʷʚʣʷʻʪʴʩʷ MOCVD-ʤʝʪʦʜ 

(Metaloorganic Chemical Vapor Deposition), ʱʦ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ 

çʦʩʘʜʞʝʥʥʷ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʭ ʟôʻʜʥʘʥʴ ʽʟ ʛʘʟʦʚʦʾ ʬʘʟʠè. ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, 

ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʽ ʨʝʘʛʝʥʪʠ ʜʣʷ ʷʢʠʭ ʧʦʜʘʶʪʴʩʷ ʚ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ ʚ ʛʘʟʦʧʦʜʽʙʥʦʤʫ 

ʩʪʘʥʽ, ʯʠ ʫ ʩʪʘʥʽ ʧʣʘʟʤʠ. ʆʢʨʽʤ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʤʝʪʦʜ ʚʦʣʦʜʽʻ ʨʷʜʦʤ ʧʝʨʝʚʘʛ: ʧʨʦʮʝʩ 

ʤʘʡʞʝ ʥʝ ʤʘʻ ʦʙʤʝʞʝʥʴ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʢʨʠʪʪʽʚ, ʭʽʤʽʯʥʘ ʨʝʘʢʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʧʽʜʢʣʘʜʢʠ, ʱʦ ʟʥʠʞʫʻ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʽʚʢʠ ʪʦʚʱʠʥʦʶ ʚ ʜʝʢʽʣʴʢʘ ʘʪʦʤʽʚ. 

MOCVD-ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʦʥʢʠʭ ʧʣʽʚʦʢ ʤʝʪʘʣʫ, 

ʜʽʝʣʝʢʪʨʠʢʽʚ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʥʘʥʦʥʠʪʦʢ, ʘ ʪʘʢʦʞ ʤʦʥʦʢʨʠʩʪʘʣʽʚ, ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʠʭ 

ʪʘ ʝʧʽʪʘʢʩʽʡʥʠʭ ʧʣʽʚʦʢ. ʅʘʟʚʘʥʽ ʩʪʨʫʢʪʫʨʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʘʭ. 

ʆʜʥʘʢ, ʷʢ  ̔ ʙʫʜʴ-ʷʢʠʡ ʤʝʪʦʜ, MOCVD-ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʝʢʦʥʦʤʽʯʥʠʭ, ʘ ʩʘʤʝ, ʚʠʩʦʢʘ ʮʽʥʘ ʜʝʷʢʠʭ ʨʝʘʛʝʥʪʽʚ, ʟʘʢʽʥʯʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ. 

 ʆʜʥʘ ʽʟ ʧʨʠʯʠʥ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʟʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ, ʯʝʨʝʟ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʥʦʨʦʟʤʽʨʥʠʭ 

ʤʘʩʰʪʘʙʘʭ ʪʘ ʜʦʩʠʪʴ ʰʚʠʜʢʦ (ʚʽʜ ʢʽʣʴʢʦʭ ʭʚʠʣʠʥ, ʜʦ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ). ʆʜʥʘʢ, 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʧʨʦʙʣʝʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʪʚʦʨʶʻ ʥʘʜʟʚʠʯʘʡʥʘ ʩʢʣʘʜʥʽʩʪʴ MOCVD 

ʧʨʦʮʝʩʫ, ʡʦʛʦ ʙʘʛʘʪʦʩʪʘʜʽʡʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʧʝʨʝʪʚʦʨʝʥʴ. 

ʅʘ ʧʨʦʮʝʩ ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ: ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ, ʯʠʩʪʦʪʘ ʭʽʤʽʯʥʠʭ 

ʨʝʘʛʝʥʪʽʚ, ʪʠʩʢ ʚ ʨʝʘʢʪʦʨʽ, ʯʠʩʪʦʪʘ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʧʽʜʢʣʘʜʢʠ. ʊʦʤʫ ʚ ʪʦʯʥʦʩʪʽ ʚʽʜʪʚʦʨʠʪʠ 

ʦʪʨʠʤʘʥʫ ʩʪʨʫʢʪʫʨʫ ʜʦʩʠʪʴ ʚʘʞʢʦ, ʥʘʚʽʪʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʪʠʭ ʩʘʤʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ MOCVD ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʯʽʪʢʽ ʫʷʚʣʝʥʥʷ 

ʩʪʦʩʦʚʥʦ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʫʤʦʚʠ ʩʠʥʪʝʟʫ, ʭʽʤʽʾ ʪʘ ʬʽʟʠʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʷʚʠʱ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʩʠʥʪʝʟ,  ̔ ʭʘʨʘʢʪʝʨ ʾʭ ʚʟʘʻʤʦʜʽʾ, ʤʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʧʨʦʮʝʩʽʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ [1]. 

ɺ ʥʘʫʮʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʟʘʩʪʦʩʫʚʘʥʴ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʟʥʘʶʯʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʥʘ 

ʙʘʟʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʘʨʪʫ ʧʨʦʮʝʩʫ, ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʨʫʢʪʫʨʠ ʘʙʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʫ 

ʩʪʨʫʢʪʫʨʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʢʨʽʤ ʪʦʛʦ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ ʥʘʫʢʦʚʮʷʤ, ʜʘʻ ʟʤʦʛʫ 

ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʜʦʨʦʛʽ ʨʝʩʫʨʩʠ. 

ɼʦ ʧʨʠʥʮʠʧʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʛʣʦʙʘʣʴʥʦʾ ʤʦʜʝʣʽ MOCVD ʧʨʦʮʝʩʫ, ʚʽʜʥʦʩʷʪʴʩʷ: 

ʜʠʥʘʤʽʢʘ ʧʦʪʦʢʫ ʛʘʟʫ, ʪʝʧʣʦʧʝʨʝʜʘʯʘ, ʛʘʟʦʚʽ ʷʚʠʱʘ ʚ ʨʝʘʢʪʦʨʽ, ʧʦʚʝʨʭʥʝʚʽ ʧʨʦʮʝʩʠ, 

ʚʠʥʠʢʥʝʥʥʷ ʪʦʯʢʦʚʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʜʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ. ɺʩʽ ʮ ̔

ʩʢʣʘʜʦʚʽ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʧʨʦʤʦʜʝʣʶʚʘʪʠ [2]. 

ɭ ʙʘʛʘʪʦ ʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʧʨʦʤʦʜʝʣʶʚʘʪʠ ʦʩʘʜʞʝʥʥʷ ʧʣʽʚʦʢ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʭ ʟôʻʜʥʘʥʴ ʟ ʛʘʟʦʚʦʾ ʬʘʟʠ, ʪʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [3] ʙʫʣʦ ʧʨʦʤʦʜʝʣʴʦʚʘʥʦ ʧʨʦʮʝʩ ʦʩʘʜʞʝʥʥʷ ʥʘʥʦʧʣʽʚʦʢ GaAs ʚ 

ʨʝʘʢʪʦʨʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ. ɼʣʷ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

Ansys Fluent 12.1 ʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʢʣʘʩʪʝʨʽ (64 ʚʫʟʣʠ: 2x AMD Operton 280, 8ɻʙ 

ʆɿʋ, IB 4x SDR). 

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʫʟʛʦʜʞʝʥʽʩʪʴ ʦʙʯʠʩʣʝʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ. ɹʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʛʽʜʥʦ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʜʚʽ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ 

ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʦʾ ʧʣʽʚʢʠ: ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʤʝʪʠʣʛʘʣʽʶ ʚ ʨʝʘʢʪʦʨʽ ʪʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʽʜʢʣʘʜʢʠ (ʨʠʩ. 1, ʘ).  
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 ʘ) ʙ) 

 

ʈʠʩ. 1 ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʴ ʽʟ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, ʘ) ʦʙʯʠʩʣʝʥʽ ʜʘʥʽ, ʙ) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ [3] 

 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʙʨʘʥʽ ʤʦʜʝʣʽ ʬʽʟʠʢʦ 

ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʶʪʴ ʩʠʥʪʝʟ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʦʩʘʜʞʝʥʥʷ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ.  
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ɺʩʪʫʧ. ɺʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʪʝʥʜʝʥʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʥʩʦʨʥʠʭ 

ʩʠʩʪʝʤ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ 

ï ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʣʶʜʠʥʠ ʪʦʱʦ. 

ʊʠʧʦʚʘ ʩʝʥʩʦʨʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʝʥʩʦʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ 

ʜʘʥʽ ʧʨʦ ʥʘʚʢʦʣʠʰʥʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʚʥʠʤʠ ʫʤʦʚʘʤʠ 

ʩʝʨʝʜʦʚʠʱʘ. ʉʝʥʩʦʨʥʘ ʩʠʩʪʝʤʘ, ʟʘʟʚʠʯʘʡ, ʧʨʘʮʶʻ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ  ̔ʨʝʘʛʫʻ ʥʘ 

ʧʝʚʥʽ ʟʤʽʥʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ[1].  
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ʇʦʻʜʥʫʶʯʠ ʩʝʥʩʦʨʥʫ ʩʠʩʪʝʤʫ  ̔ ʭʤʘʨʥʫ ʩʠʩʪʝʤʫ, ʦʪʨʠʤʫʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʦʨʫ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʟʙʝʨʽʛʘʥʥʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ  ̔ʦʙʨʦʙʢʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟʫʶʯʠ ʟʚʫʢ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢʘ ʧʦʜʽʷ ʚʽʜʙʫʣʘʩʴ, 

ʜʝ ʚʽʜʙʫʣʘʩʴ  ̔ʢʦʣʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʝʥʩʦʨʥʦ-ʭʤʘʨʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʦʨʫ ʘʫʜʽʦ-ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʝʥʩʦʨʽʚ ʪʘ ʾʾ ʦʙʨʦʙʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɼʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʝʥʩʦʨʽʚ ʚʠʢʦʨʠʩʪʘʪʠ ʚʠʜʘʥʽ 

ʧʣʘʪʠ Arduino Uno ʪʘ Intel Galileo Gen 2. ʅʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ 

ʟʛʘʜʘʥʠʭ ʧʣʘʪ. 

ʆʧʠʩ ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ, ʟʦʙʨʘʞʝʥʠʭ 

ʥʘ ʨʠʩ. 1. ʄʦʜʫʣʴ 1 ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʝʥʩʦʨʥʫ ʩʠʩʪʝʤʫ ʟ N ʩʝʥʩʦʨʽʚ. ɺ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʩʝʥʩʦʨ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʦʪʨʠʤʫʻ ʘʫʜʽʦ-ʜʘʥʽ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  ̔ʤʘʻ ʟôʻʜʥʘʥʥʷ ʟ ʤʝʨʝʞʝʶ ɯʥʪʝʨʥʝʪ. ɿʘʚʜʘʥʥʷ ʩʝʥʩʦʨʘ ï ʮʝ 

ʦʪʨʠʤʘʥʥʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʘʫʜʽʦ-ʩʠʛʥʘʣʫ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʪʠʰʽ  ̔ʚʽʜʧʨʘʚʢʘ 

ʥʘ Web-ʩʝʨʚʝʨ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

ʄʦʜʫʣʴ 2 ʷʚʣʷʻ ʩʦʙʦʶ Web-ʩʝʨʚʝʨ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʚʽʜ 

ʩʝʥʩʦʨʽʚ, ʘ ʪʘʢʦʞ ʩʭʦʚʠʱʝ ʜʣʷ ʘʫʜʽʦ-ʜʘʥʠʭ ʪʘ ʯʝʨʛʫ ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʥʦʚʠʭ ʜʘʥʠʭ. ʆʪʨʠʤʫʶʯʠ ʥʦʚʠʡ ʟʘʧʠʪ, ʩʝʨʚʝʨ ʩʢʣʘʜʘʻ ʘʫʜʽʦ-ʜʘʥʽ ʚ ʘʫʜʽʦ-ʬʘʡʣ  ̔ʟʙʝʨʽʛʘʻ 

ʮʝʡ ʬʘʡʣ ʚ ʩʭʦʚʠʱʽ. ʉʭʦʚʠʱʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʟʠ ʜʘʥʠʭ,  ̒ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʥʘʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ, ʘ ʥʝ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʽʩʣʷ ʟʘʧʠʩʫ ʘʫʜʽʦ-ʬʘʡʣʫ ʚ ʩʭʦʚʠʱʝ ʩʝʨʚʝʨ ʜʦʜʘʻ ʥʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ 

ʘʫʜʽʦ-ʜʘʥʠʭ ʚ ʯʝʨʛʫ.  

ʄʦʜʫʣʴ 3 ʩʢʣʘʜʘʻʪʴʩʷ ʟ M ʽʜʝʥʪʠʯʥʠʭ ʩʝʨʚʝʨʽʚ-ʘʥʘʣʽʟʘʪʦʨʽʚ, ʱʦ ʯʠʪʘʶʪʴ ʟ ʯʝʨʛʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʟ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʬʘʡʣʫ ʚ ʩʭʦʚʠʱʽ. ʆʪʨʠʤʫʶʯʠ 

ʘʫʜʽʦ-ʬʘʡʣ ʟʽ ʩʭʦʚʠʱʘ, ʘʥʘʣʽʟʘʪʦʨ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʫʜʽʦ-ʩʠʛʥʘʣʫ  ̔

ʨʝʟʫʣʴʪʘʪ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʘʥʦʩʠʪʴ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

ʄʦʜʫʣʴ 4 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʟʠ ʜʘʥʠʭ ʪʘ K ʩʝʨʚʝʨʽʚ-ʦʙʨʦʙʥʠʢʽʚ. ʆʙʨʦʙʥʠʢʠ 

ʧʨʘʮʶʶʪʴ ʟ ʪʘʢʠʤʠ ʜʘʥʠʤʠ: ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ ʘʫʜʽʦ-ʩʠʛʥʘʣʫ 

ʪʘ ʛʫʯʥʽʩʪʴ ʩʠʛʥʘʣʫ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʦʙʨʦʙʥʠʢʠ ʧʦʻʜʥʫʶʪʴ ʩʠʛʥʘʣʠ ʚʽʜ ʨʽʟʥʠʭ 

ʩʝʥʩʦʨʽʚ ʚ ʩʠʛʥʘʣ ʚʽʜ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʩʝʥʩʦʨʽʚ, 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʪʠʩʪʠʢʫ ʚʽʨʥʠʭ ʨʦʟʧʽʟʥʘʚʘʥʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ ʜʞʝʨʝʣʘ ʟʚʫʢʫ. 

 

ʈʠʩ. 1. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

 

ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ. ɺ ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ ʷʢ ʩʝʥʩʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʪʘ 

Arduino Uno ʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʥʘ ʥʝʾ ʧʣʘʪʦʶ Intel Galileo Gen 2. ʇʣʘʪʘ Arduino Uno ï ʮʝ 
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ʧʣʘʪʬʦʨʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘʧʨʷʤʫ ʟ ʧʽʥʽʚ ʧʣʘʪʠ ʥʘ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦ ʨʽʚʥʷ, 

ʥʘʧʨʠʢʣʘʜ, C++ ʘʙʦ Python. Intel Galileo Gen 2 ï ʮʝ ʧʣʘʪʘ, ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Intel ʷʢ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ Arduino Uno, ʟʦʢʨʝʤʘ, ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ.  

ʄʦʜʫʣʽ 2-4  ̒ ʩʢʣʘʜʦʚʠʤʠ ʭʤʘʨʥʦʾ ʩʠʩʪʝʤʠ. ʗʢ ʭʤʘʨʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʦʙʨʘʥʦ 

ʧʣʘʪʬʦʨʤʫ Microsoft Azure. ɺʠʙʽʨ ʧʣʘʪʬʦʨʤʠ ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʤʦʜʝʣʴ 

ʨʦʟʛʘʣʫʞʝʥʘ  ̔ ʧʦʪʨʝʙʫʻ ʜʝʢʽʣʴʢʘ ʩʧʝʮʠʬʽʯʥʠʭ ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʛʥʫʯʢʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʱʦ ʧʦʻʜʥʘʥʦ ʚ ʨʽʟʥʠʭ ʩʝʨʚʽʩʘʭ ʧʣʘʪʬʦʨʤʠ Microsoft 

Azure. 

Web-ʩʝʨʚʝʨ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʦʧʝʨʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ Windows. ɼʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʣʦʛʽʢʠ Web-ʩʝʨʚʝʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʨʝʡʤʚʦʨʢ ASP.NET MVC4. ʉʭʦʚʠʱʝ ʽʥʬʦʨʤʘʮʽʾ ʨʝʘʣʽʟʫʻ ʩʝʨʚʽʩ Azure Blob Storage, ʘ 

ʯʝʨʛʦʶ ʧʦʚʽʜʦʤʣʝʥʴ  ̒ ʩʝʨʚʽʩ Azure Queue Storage. ʗʢ ʙʘʟʘ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʝʨʚʽʩ Azure Table Storage, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ NoSQL ʙʘʟʫ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ SQL ʙʘʟʠ 

ʜʘʥʠʭ  ̒ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʦʙʨʦʙʢʫ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ 

ʘʢʫʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʤʘʩʰʪʘʙʦʚʘʥʠʭ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʤʦʥʽʪʦʨʠʥʛʦʤ ʦʙôʻʢʪʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 
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ˍ̝̗̘̌̉̃́̎̏̃̉ ˑ Ȣ 
 

 ɺʩʪʫʧ. ɿʘʜʘʯʘ ʧʝʨʝʚʽʨʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʢʣʘʜʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʯʘʩʫ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʪʫʜʝʥʪʦʤ. ɹʫʜʴ-ʷʢʘ ʧʝʨʝʚʽʨʢʘ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, 

ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟʘʚʜʘʥʥʷ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʨʦʙ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʽ ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ çVOLKONè, ʦʧʠʩʘʥʠʡ ʚ 

ʨʦʙʦʪʽ ñʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚò [4], 

ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʘʙʦ OpenTest [5], ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʷʪʠ ʷʢʽʩʪʴ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʧʨʦʛʨʘʤʠ. ʇʨʦʪʝ ʢʦʞʥʝ ʽʟ ʮʠʭ ʨʽʰʝʥʴ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʢʦʥʢʨʝʪʥʫ ʟʘʜʘʯʫ, ʪʦʤʫ ʥʝ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʫʟʘʛʘʣʴʥʝʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ.  
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ ʯʘʩʫ, ʷʢʠʡ ʚʠʢʣʘʜʘʯ ʚʠʪʨʘʯʘʻ ʥʘ 

ʧʝʨʝʚʽʨʢʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ ʧʝʨʝʚʽʨʢʠ:  

1. ʂʦʨʝʢʪʥʦʩʪʽ (ʜʣʷ ʟʘʜʘʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʘʚʠʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ).  

2. ɺʽʜʩʫʪʥʦʩʪʽ ʟʘʧʦʟʠʯʝʥʴ ʟ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ.  

3. ɺʽʜʧʦʚʽʜʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ, ʪʘʢʠʤ ʷʢʯʘʩʚʠʢʦʥʘʥʥʷ,ʦʙʩʷʛ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ ʪʦʱʦ.  

ʊʝʨʤʽʥʦʣʦʛʽʷ. 

Git  -  ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʚʝʨʩʽʷʤʠ ʬʘʡʣʽʚ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ.  

ɹʽʣʘ ʩʢʨʠʥʴʢʘ ï ʤʝʪʦʜ ʧʝʨʝʚʽʨʢʠ, ʢʦʣʠ ʨʦʟʨʦʙʥʠʢ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʢʦʜʫ ʧʨʦʛʨʘʤ ʽ 

ʤʦʞʝ ʧʠʩʘʪʠ ʢʦʜ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟ ʙʽʙʣʽʦʪʝʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ.  

ʏʦʨʥʘ ʩʢʨʠʥʴʢʘ  ï ʤʝʪʦʜ ʧʝʨʝʚʽʨʢʠ, ʢʦʣʠ ʬʘʭʽʚʝʮʴ, ʢʦʪʨʠʡ ʧʝʨʝʚʽʨʷʻ, ʤʘʻ ʜʦʩʪʫʧ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʽʣʴʢʠ ʯʝʨʝʟ ʪʽ ʞ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʽ ʟʘʤʦʚʥʠʢ ʘʙʦ 

ʢʦʨʠʩʪʫʚʘʯ, ʘʙʦ ʟʦʚʥʽʰʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʽʥʰʦʤʫ ʢʦʤʧôʶʪʝʨʫ ʘʙʦ ʽʥʰʦʤʫ 

ʧʨʦʮʝʩʫ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʩʠʩʪʝʤʠ.  

ʆʧʠʩ ʨʽʰʝʥʥʷ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʫʜʝʥʪʩʴʢʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʠʩʪʝʤʫ, ʷʢʘ ʧʨʘʮʶʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʝʩʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʭʝʤʦʶ 

ñʯʦʨʥʦ ʾ ʩʢʨʠʥʴʢʠò, ʦʩʢʽʣʴʢʠ ʦʙôʻʢʪʦʤ ʻ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, 

ʟʤʽʥʶʚʘʪʠ ʷʢʠʡ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ. ʉʠʩʪʝʤʘ ʨʦʟʧʦʜʽʣʝʥʘ ʥʘ ʤʦʜʫʣʽ: ʤʦʜʫʣʴ ʢʦʜʦʚʦʾ 

ʙʘʟʠ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʫʩʽʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ʪʘ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʩʪʘʪʠʩʪʠʢʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʜʫʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʧʦʟʠʯʝʥʴ.  

ʄʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʨʦʣʶʻ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ, ʾʭʦʥʦʚʣʝʥʥʷ. ʄʦʜʫʣʴ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ  ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ, ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʧʨʘʚʘʤʠ 

ʜʦʩʪʫʧʫ ʜʦ ʢʦʜʦʚʦʾ ʙʘʟʠ. ʄʦʜʫʣʴ ʧʝʨʝʚʽʨʢʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ, ʥʘʧʨʠʢʣʘʜ:  

1. ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʝ ʙʽʣʴʰʝ ʟʘ 3 ʩʝʢʫʥʜʠ.  

2. ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʤʘʻ ʩʧʦʞʠʚʘʪʠ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 15 ʢɹ.  

3. ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʥʝ ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʨʝʞʫ Internet ʘʙʦ ʬʘʡʣʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ.  

ʄʦʜʫʣʴ ʧʝʨʝʚʽʨʢʠ ʟʘʧʦʟʠʯʝʥʴ ʨʦʙʠʪʴ ʘʥʘʣʽʟ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʚʠʟʥʘʯʘʻ 

ʚʽʜʩʦʪʦʢ ʟʘʧʦʟʠʯʝʥʴ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʢʦʜʦʚʽʡ ʙʘʟʽ. ʄʦʜʫʣʴ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ web-ʜʦʜʘʪʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʪʨʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʩʧʽʰʥʦ ʧʨʦʡʜʝʥʽ ʧʝʨʝʚʽʨʢʠ ʪʘ ʚʠʤʦʛʠ, ʷʢʠʤ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ; ʦʪʨʠʤʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʱʦʜʦ ʧʝʨʝʚʽʨʢʠ ʨʦʙʽʪ ʪʘ ʢʽʣʴʢʦʩʪʽ ʟʥʘʡʜʝʥʠʭ 

ʟʘʧʦʟʠʯʝʥʴ. ɿʚ'ʷʟʢʠ ʪʘ ʚʠʢʣʠʢʠ ʤʽʞ ʤʦʜʫʣʷʤʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ 1. ɺʟʘʻʤʦʜʽʷ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʩʫʨʩʠ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʽʡ 

ʯʘʩʪʠʥʽ ʩʠʩʪʝʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʽʟ ʟʘʜʘʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ  ʟʘʚʜʘʥʥʷ:  

- ʨʝʘʣʽʟʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʩʦʨʪʫʚʘʥʥʷ ñʙʫʣʴʙʘʰʢʘò ʥʘ ʤʦʚʽ Pascal;  

- ʧʨʦʛʨʘʤʘ ʤʘʻ ʧʨʠʡʤʘʪʠ ʤʘʩʠʚ ʮʽʣʠʭ ʯʠʩʝʣ ʟ ʢʦʥʩʦʣʽ ʚʚʝʜʝʥʥʷ ʜʘʥʽ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ: ʚʭʽʜʥʽ: 1, ʚʠʭʽʜʥʽ:1; ʚʭʽʜʥʽ:_, ʚʠʭʽʜʥʽ:_; ʚʭʽʜʥʽ: 5, 6, 7, 8, 4, 3, 2, 1, 

ʚʠʭʽʜʥʽ: 1, 2, 3, 4, 5, 6, 7, 8; 

- ʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʧʨʦʭʦʜʠʪʴ ʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʧʝʨʝʚʽʨʢʠ ʥʘ 

ʢʦʨʝʢʪʥʽʩʪʴ, ʧʦʙʫʜʫʚʘʪʠ ʩʧʠʩʦʢ ʚʠʤʦʛ, ʢʦʪʨʠʤ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʪʘ ʚʠʷʚʠʪʠ ʟʘʧʦʟʠʯʝʥʥʷ ʟ ʨʦʙʽʪ ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʯʘʩ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʯʘʪʠ ʥʘ ʧʝʨʝʚʽʨʢʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ 

ʩʪʫʜʝʥʪʽʚ, ʟʤʝʥʰʠʚʩʷ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. ʇʝʨʝʚʽʨʢʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʥʘ ʢʦʨʝʢʪʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʦʟʠʯʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʥʝ ʚʠʤʘʛʘʻ ʚʪʨʫʯʘʥʥʷ 

ʚʠʢʣʘʜʘʯʘ. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʫʩʽʭ 

ʩʠʩʪʝʤʘʭ ʥʘʚʯʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʃʘʡʟʘ ʂʨʠʩʧʠʥ, ɼʞʘʥʝʪ ɻʨʝʛʦʨʠ ɻʠʙʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʇʆʠʛʠʙʢʠʭʢʦʤʘʥʜ=AgileTesting:A Practical Guide for 

Testers and Agile Teams. ð ʄ. : çɺʠʣʴʷʤʩè, 2010. ð 464 ʩ. ð (Addison-Wesley Signature 

Series). ð 1000 ʧʨʠʤ. ð ISBN 978-5-8459-1625-9  

2. ʂʘʥʝʨ ʂʝʤ, ʌʦʣʢ ɼʞʝʢ, ʅʛʫʝʥ ɽʥʛ ʂʝʢ ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. ð ʂʠʝʚ : 

ɼʠʘʉʦʬʪ, 2001. ð 544 ʩ. ð ISBN 9667393879  

3. ʂʘʣʙʝʨʪʩʦʥ ʈʦʙʝʨʪ, ɹʨʘʫʥ ʂʨʠʩ, ʂʦʙʙ ɻʵʨʠ  ɹʳʩʪʨʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ð ʄ. : 

çɺʠʣʴʷʤʩè, 2002. ð 374 ʩ. ð ISBN 5-8459-0336-X.  

4. ʖ.ʇ. ʂʦʥʜʨʘʪʝʥʢʦ, ʉ.ʆ. ɺʦʣʢʦʚʘ  ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ - ʋɼʂ 378.147:044.4ô24(477) 
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SECTION 4. AUTOMATED  SYSTEMS IN TECHNOLOGY,  ENERGY, 

PRODUCTION / ɸɺʊʆʄɸʊʀɿʆɺɸʅɯ ʉʀʉʊɽʄʀ ɺ ʊɽʍʅɯʎɯ, ɽʅɽʈɻɽʊʀʎɯ, 

ɺʀʈʆɹʅʀʎʊɺɯ 

 

 

ʋɼʂ 665.33.001.73 

 

ʈʆɿʈɸʍʋʅʆʂ ɽʂɺɯɺɸʃɽʅʊʅʀʍ ɻɽʆʄɽʊʈʀʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ 

ʎʀʃɯʅɼʈʀʏʅʀʍ ɯʅɼʋʂʊʆʈɯɺ ʅɽʂʈʋɻʆɺʆɻʆ ʇɽʈɽʈɯɿʋ ʋ ʇʈʆɻʈɸʄʅʆʄʋ 

ʇɸʂɽʊɯ COMSOL MULTIPHYSICS 

 

˗̏̎̅̑́̓̆̎̋̏ ˴ Ȣȟ ˘̉̒̆̎̋̏ ˏ Ȣȟ ˗̘̏̍́̑̔̋ ˑ Ȣȟ ˴̃́̎̏̃ ̃ . 
 

ɯʥʜʫʢʮʽʡʥʠʡ ʥʘʛʨʽʚ ï ʮʝ ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʽʥʜʫʢʪʦʨʘ ʷʢ ʜʞʝʨʝʣʘ ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʥʽʭʨʦʤʦʚʠʭ ʥʘʛʨʽʚʘʯʽʚ ʯʠ ʊɽʅʽʚ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ, ʥʘʜʽʡʥʽʩʪʴ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʠʪʠ ʩʧʦʩʦʙʠ ʧʽʜʪʨʠʤʢʠ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʦʙôʻʢʪʽ ʥʘʛʨʽʚʘʥʥʷ ʯʝʨʝʟ 

ʙʝʟʽʥʝʨʮʽʡʥʽʩʪʴ ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. 

ʅʘʛʨʽʚʘʯʽ ʥʘ ʢʦʨʧʫʩʽ ʝʢʩʪʨʫʜʝʨʘ (ʨʠʩ. 1) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʪʨʴʦʭ ʟʦʥʘʭ.  

ʇʦʪʫʞʥʽʩʪʴ ʢʦʞʥʦʛʦ ʽʟ ʥʠʭ ʩʪʘʥʦʚʠʪʴ 3 ʢɺʪ, ʘ ʩʘʤ ʽʥʜʫʢʪʦʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʰʪʘʪʥʝ 

ʤʽʩʮʝ ʥʘʛʨʽʚʘʯʽʚ ʥʘ ʢʦʨʧʫʩʽ. ʂʦʨʧʫʩ ʝʢʩʪʨʫʜʝʨʘ, ʜʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ, ʤʘʻ ʦʚʘʣʴʥʫ 

ʬʦʨʤʫ, ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ 0,32 ʤ, ʧʝʨʠʤʝʪʨ ʢʦʨʧʫʩʘ 0,444 ʤ.  

 

 
ʈʠʩ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʨʧʫʩʘ ʝʢʩʪʨʫʜʝʨʘ ɽʂ 75/1200: 

1 ï ʢʦʨʧʫʩ ʝʢʩʪʨʫʜʝʨʘ; 2 ï ʟʦʥʠ ʥʘʛʨʽʚʘʥʥʷ ʢʦʨʧʫʩʘ; 

3 ï ʚʭʽʜʥʘ ʛʦʨʣʦʚʠʥʘ ʧʨʝʩʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʘʯʘ ʚʠʢʦʥʫʶʪʴ ʜʣʷ 

ʡʦʛʦ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ. ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚʚʦʜʷʪʴ ʧʦʥʷʪʪʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ ʚʠʨʦʙʫ, ʷʢʠʡ ʥʘʛʨʽʚʘʻʪʴʩʷ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʷ ʦʜʥʦʟʥʘʯʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ. ʊʘʢ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʨʷʤʦʢʫʪʥʠʤ ʧʝʨʝʨʽʟʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 
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=  (1) 

ʜʝ: a, b ï ʩʪʦʨʦʥʠ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʤ; 
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ȹʢ ï ʛʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʨʫʤʫ ʥʘ ʯʘʩʪʦʪʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʤ, ;
2

msw
=Dʢ

 
Õ ï ʘʙʩʦʣʶʪʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʪʘʣʽ, ɻʥ/ʤ; 

ů ï ʧʠʪʦʤʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʩʪʘʣʽ, ʉʤ/ʤ; 

ɤ ï ʦʙʝʨʪʦʚʘ ʯʘʩʪʦʪʘ, ʨʘʜ/ʩ.

 ʋ ʬʦʨʤʫʣʽ (1) ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ, ʱʦ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ ʥʘ ʚʠʩʦʢʽʡ ʯʘʩʪʦʪʽ ʞʠʚʣʝʥʥʷ 

(f  >103 ɻʮ) ʟʘʛʘʩʘʶʪʴ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ.  

ʋ ʨʦʙʦʪʽ [ʇʦʤʠʣʢʘ! ɼʞʝʨʝʣʦ ʧʦʩʠʣʘʥʥʷ ʥʝ ʟʥʘʡʜʝʥʦ.] ʘʚʪʦʨ ʚʠʟʥʘʯʘʻ 

ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʟʘ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʧʣʦʱ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʦʟʤʽʨʫ ʢʚʘʜʨʘʪʘ. 

ʊʘʢ, ʜʣʷ ʢʚʘʜʨʘʪʘ ʟʽ ʩʪʦʨʦʥʦʶ a ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʙʫʜʝ ʨʦʟʨʘʭʦʚʘʥʦ ʷʢ: 

 
ɼʣʷ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ 100ʭ100 ʤʤ ʪʘ ʯʘʩʪʦʪʠ 50 ɻʮ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʚʠʨʘʟʘʤʠ (1) ʪʘ (2) ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ, ʜʘʻ ʨʦʟʙʽʞʥʽʩʪʴ ʥʘ 1,5 %. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʝʣʠʯʠʥʘ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ ʟʘ ʚʠʨʘʟʦʤ (1) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʘʯʘ, ʷʢʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻ ʛʣʠʙʠʥʫ ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ ʚʠʨʘʟ 

(2) ʪʘʢʦʶ ʟʘʣʝʞʥʽʩʪʴ ʥʝʭʪʫʻ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʨʽʟ ʥʝʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʫ (ʨʠʩ. 2). ɿʘ ʫʤʦʚʠ ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʦʾ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʠʭʦʜʷʯʠ ʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʄʘʢʩʚʝʣʘ (3) ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (4) ʦʪʨʠʤʫʻʤʦ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʱʦ ʦʧʠʩʫʶʪʴ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʧʝʨʝʨʽʟʽ ʢʦʨʧʫʩʫ ʧʨʝʩʘ [1, ʇʦʤʠʣʢʘ! ɼʞʝʨʝʣʦ ʧʦʩʠʣʘʥʥʷ ʥʝ ʟʥʘʡʜʝʥʦ.].  

 

ʜʝ:  jEBH
CCCC

,,,  - ʚʝʢʪʦʨʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʽʥʜʫʢʮʽʾ. 

ɿʘʩʪʦʩʫʻʤʦ ʦʧʝʨʘʪʦʨ rot ʜʦ ʦʙʦʭ ʯʘʩʪʠʥ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (3). ʃʽʚʘ 

ʯʘʩʪʠʥʘ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʪʘʢ: 

 
ʇʨʘʚʘ ʯʘʩʪʠʥʘ ʨʽʚʥʷʥʥʷ (3) ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨʘ rot ʧʦʩʣʽʜʦʚʥʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ: 

 
ʇʨʠʡʤʘʶʯʠ, ʱʦ ʚʝʢʪʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ ʟʘ ʟʘʢʦʥʦʤ eiɤt 

ʤʘʻʤʦ, ʱʦ: 

 
ʊʘʢʠʤ ʯʠʥʦʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʱʦ ʦʧʠʩʫʻ ʨʦʟʧʦʜʽʣ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʻ ʨʽʚʥʷʥʥʷ: 
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ʜʝ: D ï ʃʘʧʣʘʩʽʘʥ; 

 ʅmï ʢʦʤʧʣʝʢʩʥʘ ʘʤʧʣʽʪʫʜʘ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʇʨʠʡʤʘʻʤʦ, ʱʦ ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʠʧʘʜʢʫ Hz ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʢʦʦʨʜʠʥʘʪʽ z. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʜʦʩʪʘʪʥʽʡ 

ʜʦʚʞʠʥʽ ʦʙôʻʢʪʘ ʽ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʨʦʟʧʦʜʽʣ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʧʝʨʝʨʽʟʽ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʜʚʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ Hx ʪʘ Hyʩʢʣʘʜʦʚʠʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʈʽʚʥʷʥʥʷ (8) ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʠʩʪʝʤʠ: 

 
ʈʦʟʚôʷʟʦʢ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʟʘ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ ʟʥʘʯʝʥʥʷ Hz ʩʢʣʘʜʦʚʦʾ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʟʦʚʥʽʰʥʽʡ ʛʨʘʥʠʮʽ ʢʦʨʧʫʩʫ: 

 

 
 

 
ʈʠʩ. 2. ɻʝʦʤʝʪʨʽʷ ʢʦʨʧʫʩʘ ʝʢʩʪʨʫʜʝʨʘ:  

1 ï ʩʪʘʣʝʚʠʡ ʢʦʨʧʫʩ; 2 ï ʧʦʚʽʪʨʷ. 

 

ɿʥʘʡʜʝʤʦ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ (9) ʟ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ (10) ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʧʨʦʛʨʘʤʥʠʤ ʧʘʢʝʪʦʤ COMSOL Multiphysics.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʢʨʫʛʦʚʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʽʥʜʫʢʪʦʨʘ 

ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʛʝʦʤʝʪʨʽʡʥʝʢʨʫʛʦʚʦʛʦ ʪʘ ʢʨʫʛʦʚʦʛʦ ʧʝʨʝʨʽʟʽʚ. 

ʋʤʦʚʘʤʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʽʩʪʴ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʤʦʜʝʣʝʡ ʽ ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ ʟʘ ʦʙʦʤʘ ʛʝʦʤʝʪʨʽʷʤʠ. 

ɽʣʝʢʪʨʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʮʴʦʤʫ ï ʦʜʥʘʢʦʚʽ.  

ʇʨʦʧʦʥʫʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʘ ʧʝʨʠʤʝʪʨʦʤ ʥʝʢʨʫʛʦʚʦʾ 

ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʪʦʯʥʝʥʴ ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʴ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ 

ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ. ʆʪʞʝ, ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʪʘʢ: 

 

 
 

ʜʝ: ʇ ï ʧʝʨʠʤʝʪʨ ʜʝʪʘʣʽ, ʤ; 

 k ï ʢʦʨʝʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ. 

2 
1 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʠʛʫʶʯʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ k ʧʨʦʚʝʜʝʤʦ ʜʚʦʬʘʢʪʦʨʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ. ɼʦʩʣʽʜʞʫʚʘʪʠʤʝʤʦ ʚʟʘʻʤʦʜʽʶ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʯʘʩʪʦʪʠ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ʈʝʟʫʣʴʪʫʶʯʦʶ ʚʝʣʠʯʠʥʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʜʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

k, ʧʨʠ ʷʢʦʤʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʚʠʜʽʣʝʥʦʾ ʚ ʦʙôʻʤʽ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʪʘ ʨʝʘʣʴʥʦʾ ʜʝʪʘʣʝʡ 

ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʠʤʠ.  

ʄʝʞʽ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ H ʪʘ f ʚʠʟʥʘʯʠʤʦ ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ 

ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʊʘʢ H ʚʘʨʽʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 104 ʜʦ 105 ɸ/ʤ,  f 

ʟʤʽʥʶʻʤʦ ʚʽʜ 50 ʜʦ 8Ț103 ɻʮ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʫʻʤʦ: ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ȹ=0,00978; ʚʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ ŭ=1,024 %. 

ʅʘ ʨʠʩ. 3 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʢʦʨʠʛʫʶʯʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚ ʤʝʞʘʭ ʽʥʪʝʨʚʘʣʽʚ ʚʘʨʽʶʚʘʥʥʷ H ʪʘ f.  

 ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʢʦʨʧʫʩʘ ʝʢʩʪʨʫʜʝʨʘ ʧʝʨʠʤʝʪʨʦʤ ʇ=0,444 ʤ, 

ʥʘʧʨʫʞʝʥʽʩʪʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ H=24710  ɸ/ʤ, ʯʘʩʪʦʪʦʶ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ f=50 

ɻʮʢʦʨʠʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʠʤʝ k=0,982. ʈʦʟʨʘʭʦʚʘʥʠʡ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ k ʙʫʜʝ Dʝʢ=0,144ʤ. 

 
ʈʠʩ. 3. ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ k ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ 

ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ 

 

ʆʢʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽʥʜʫʢʪʦʨʘ, ʷʢʝ ʤʘʻ 

ʬʦʨʤʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʨʫʛʣʦʾ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʫ ʽʥʜʫʢʪʦʨʘ. ʆʩʢʽʣʴʢʠ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʽʥʜʫʢʪʦʨʘ ʚʠʟʥʘʯʘʻ 

ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ ʽʥʜʫʢʪʦʨʘ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʚʞʠʥʦʶ ʧʨʦʚʦʜʫ), ʘ ʪʘʢʦʞ 

ʨʝʘʢʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʦʧʦʨʫ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʫ ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ, ʪʦʤʫ ʡʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʣʦʱʽ ʥʝʟʘʡʥʷʪʦʾ ʟʘʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʧʝʨʠʤʝʪʨʫ ʥʝʮʠʣʽʥʜʨʠʯʥʦʾ ʥʘʤʦʪʢʠ ʽʥʜʫʢʪʦʨʘ.  

ʈʦʟʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʽʥʜʫʢʪʦʨʘ ʻ ʦʢʨʝʤʦʶ ʧʨʦʙʣʝʤʦʶ, ʦʩʢʽʣʴʢʠ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ ʽʥʜʫʢʪʦʨʘ, ʢʦʥʩʪʨʫʢʮʽʷ ʦʙʤʦʪʢʠ (ʦʜʥʦʰʘʨʦʚʘ, ʙʘʛʘʪʦʰʘʨʦʚʘ) ʽ ʚ 

ʨʦʙʦʪʽ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. 

ʋʪʚʦʨʝʥʥʷ ʟʘʟʦʨʫ ʤʽʞ ʽʥʜʫʢʪʦʨʦʤ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʉʘʤʝ ʪʦʚʱʠʥʘ 
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ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʻ ʚʽʜʩʪʘʥʴ ʤʽʞ ʽʥʜʫʢʪʦʨʦʤ ʪʘ ʜʝʪʘʣʣʶ, ʘ ʦʪʞʝ ʽ 

ʧʣʦʱʫ, ʥʝʟʘʡʥʷʪʫ ʟʘʚʘʥʪʘʞʝʥʥʷʤ.  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ ʥʝʢʨʫʛʦʚʦʛʦ ʽʥʜʫʢʪʦʨʘ ʧʨʠʡʤʘʻʤʦ, ʱʦ 

ʧʣʦʱʽ, ʥʝʟʘʡʥʷʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʚ ʽʥʜʫʢʪʦʨʽ ʜʣʷ ʢʦʨʧʫʩʘ ʧʨʝʩʘ ʪʘ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʡʦʤʫ 

ʢʨʫʛʦʚʦʾ ʛʝʦʤʝʪʨʽʾ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʚʥʠʤʠ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʫ ʽʥʜʫʢʪʦʨʘ ʚʠʢʦʥʘʻʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʣʘʩʠʯʥʫ ʬʦʨʤʫʣʫ [2, 3] ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʫʚʘʥʥʷ ʟʘ ʧʝʨʠʤʝʪʨʦʤ ʪʘ ʧʦʨʽʚʥʷʻʤʦ 

ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟ ʚʠʨʘʟʦʤ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʦʱʘ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ: 

 
 

ʜʝ: S ï ʧʣʦʘɦ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤ2. 

 

ʊʦʚʱʠʥʫ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ h ʟʤʽʥʶʻʤʦ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 5 ʜʦ 20 ʤʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.  

 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʫ ʽʥʜʫʢʪʦʨʘ 

h, ʤʤ ʇ, ʤ S, ʤ Dʽʥ, ʤ Dʽʥɥ, ʤ Sᶣ, ʤ ȹ, % 

5 0,476 0,00229 0,151 0,154 0,00228 1,56 

10 0,507 0,00475 0,161 0,164 0,00475 1,40 

15 0,538 0,00736 0,171 0,173 0,00736 1,21 

20 0,570 0,01014 0,181 0,183 0,01014 1,12 

ʇʦʟʥʘʯʝʥʥʷ: ʇ ï ʧʝʨʠʤʝʪʨ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤ;  

Dʽʥᶣ ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʢʨʫʛʦʚʠʡ ʜʽʘʤʝʪʨ ʽʥʜʫʢʪʦʨʘ, ʤ; S ɥï ʧʣʦʱʘ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʪʝʧʣʦʚʦʾ 

ʽʟʦʣʷʮʽʾ, ʤ2; ȹ ï ʧʦʭʠʙʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʽʥʜʫʢʪʦʨʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʣʘʩʠʯʥʫ ʬʦʨʤʫʣʫ ʪʘ ʬʦʨʤʫʣʫ, ʚ ʷʢʽʡ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʣʦʱʘ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 ɺʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʘ ʽʥʜʫʢʪʦʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʦʱʽ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʤʝʥʰʫʻ ʧʦʭʠʙʢʫ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʽʥʜʫʢʪʦʨʘ ʥʘ 1,5 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ. 

ʆʪʞʝ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʝʪʘʣʝʡ ʥʝʢʨʫʛʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦʮʽʣʴʥʦ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʘ ʧʝʨʠʤʝʪʨʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʦʛʦ ʢʦʨʠʛʫʶʯʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʘ 

ʜʽʘʤʝʪʨ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʽʥʜʫʢʪʦʨʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʧʣʦʱ ʥʝʟʘʡʥʷʪʠʭ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʚ ʥʝʢʨʫʛʦʚʦʤʫ ʪʘ ʝʢʚʽʚʘʣʝʥʪʥʦʤʫ ʢʨʫʛʦʚʦʤʫ ʽʥʜʫʢʪʦʨʽ. ɺ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʠʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʜʽʘʤʝʪʨʫ ʢʦʨʧʫʩʘ ʥʝʢʨʫʛʦʚʦʾ ʜʝʪʘʣʽ, ʘ ʜʽʘʤʝʪʨ ʽʥʜʫʢʪʦʨʘ 

ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʦʱʽ ʪʝʧʣʦʚʦʾ ʽʟʦʣʷʮʽʾ. 
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ʋɼʂ 519.816 

 

AUTOMATED PROCESS CONTROL SYSTEMS GATHERING AND RECYCLING OF 

ORGANIC RAW MATERIALS 

 

Shvorov S., Komarchuk D., Chyrchenko D. 
 

Introduction.  Every year after harvest the fields are tons of organic material in the form 

of tops, leaves, stems and other plant parts that are not used as the main raw material and do 

not go to feed animals. In this regard, the actual problem is to develop special methods, means 

and systems automation processes the collection and recycling of organic materials in the 

conditions of substantial uncertainty priori nature, structure and the true state of organic 

materials in the fields. 

The purpose of research is to develop a functional structure of the automated control 

systems (ACS) processes the collection and recycling of organic material for biogas and 

quality fertilizers. 

With ACS processes the collection and recycling of organic materials should be 

resolved following tasks: monitoring and search for organic materials; planning and 

distribution of special equipment in the fields to collect organic materials; operational 

management of the transport, loading and processing of biogas plants organic material. 

To solve these problems ACS processes the collection and recycling of organic 

materials must include monitoring subsystem (search), planning and operational management 

processes transport and processing of biogas plants organic materials. 

The subsystem monitoring (search) organic material is a geographic information system 

with data sensors that are designed to obtain information on the quantity and quality of raw 

materials and the possibility of its collection and use. There are special algorithms for pattern 

recognition, in which is provided to address the following problems: perception of the image 

(technical measurement), the received signal pre-processing (filtering), the selection of 

appropriate (indexation) and image classification (decision).  

To solve these problems neural network structure synthesized and tested for adequacy 

respective multilayer perceptron. Subsystem plan and allocate special technique based on the 

use of the algorithm of distribution vehicles in technological areas and procedures for 

determining the number of handling facilities in paragraph postharvest processing of organic 

materials based on the methods of queuing theory, which minimizes downtime harvesting and 

vehicles in anticipation of handling. Subsystem operational management of the transport, 

loading and processing of organic raw biogas plant is based on a hybrid intelligent system 

management, the main component of which is a knowledge base, solver of problems, power 

simulation process module training system and interface.  

In developing the knowledge base made system integration models and algorithms 

based on classical methods of modeling and artificial intelligence methods, providing an 

effective solution of problems of planning, control and operational management processes of 

collection and processing of various types of organic materials. The knowledge base consists 

of 3 levels. At the first level are planning models. The second - distribution algorithms 

technology. The third - Procedure of knowledge about the harvesting campaign and 

production rules management and control. Production rules control the plan are recorded as 

follows. As a rule synthesized control of production processes of collection and transportation 

of organic materials, the following notation: 

PY - weather conditions are favorable (G), unfavorable (B); 

PZ - performance means high (T), good (L), medium (S), low (H), unsatisfactory (C); 

PF - the actual percentage of the plan, (T), (L), (S), (H), (O); 
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PR - predicted percentage of the plan, (T), (L), (S), (H), (O). 
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4(%.ƽƯÆÁÉÌÕÒÅ ÔÏ ÐÌÁÎ ÄÕÅ ÔÏ Á ÍÁÌÆÕÎÃÔÉÏÎ ÏÆ ÔÈÅ ÖÅÈÉÃÌÅ ÄÅÃÒÅÁÓÅ ÔÈÅ 

ÉÎÔÅÎÓÉÔÙ ÏÆ ÔÈÅ ×ÏÒËưƾƘ  
)&ƽ 09ˮƧ'ƨ !.$ 0:ˮƧ#ƨ !.$ 0&ˮƧ3ƨ !.$ 02ˮƧ3ƨ ƾ 
4(%.ƽƯÆÁÉÌÕÒÅ ÔÏ ÐÌÁÎ ÄÕÅ ÔÏ Á ÍÁÌÆÕÎÃÔÉÏÎ ÍÅÁÎÓưƾƘ  
)&ƽ 09ˮƧ'ƨ !.$ 0:ˮƧ3ƨ !.$ 0&ˮƧ4ƨ !.$ 02ˮƧ3ƨ ƾ 
4(%.ƽƯÐÌÁÎ ÅØÅÃÕÔÅÄ ÉÎ ÔÈÅ ÐÒÅÓÅÎÃÅ ÏÆ ÆÁÕÌÔÓ ÍÅÁÎÓ ÐÏÓÓÉÂÌÅ ÓÐÅÅÄ ×ÁÓ 

ÉÎÃÒÅÁÓÅÄ ÃÏÌÌÅÃÔÉÏÎư or  ƯÎÅÃÅÓÓÁÒÙ ÔÏ ÔÒÁÉÎ ÔÈÅ ÓÙÓÔÅÍưƾƘ  
)&ƽ 09ˮƧ'ƨ !.$ 0:ˮƧ,ƨ !.$ 0&ˮƧ(ƨ !.$ 02ˮƧ4ƨ ƾ 
4(%.ƽƯÎÅÃÅÓÓÁÒÙ ÔÏ ÔÒÁÉÎ ÔÈÅ ÓÙÓÔÅÍưƾƘ  
IF(  09ˮƧ'ƨ !.$ 0:ˮƧ,ƨ !.$ 0&ˮƧ3ƨ !.$ 02ˮƧ4ƨ ƾ 
4(%.ƽƯÔÈÅ ÐÌÁÎ ÆÁÉÌÅÄ ÂÅÃÁÕÓÅ ÏÆ ÔÅÃÈÎÏÌÏÇÉÃÁÌ ÒÅÁÓÏÎÓư);  
)&ƽ 09ˮƧ'ƨ !.$ 0:ˮƧ,ƨ !.$ 0&ˮƧ4ƨ !.$ 02ˮƧ4ƨ ƾ 
4(%.ƽƯÐÌÁÎ ÃÏÍÐÌÅÔÅÄưƾƚ  
 

In developing a knowledge base system made system integration models and algorithms 

based on classical methods of modeling and artificial intelligence methods, providing an 

effective solution of problems of planning, control and operational management processes of 

collection and processing of various types of organic materials. 

Conclusion. In this way, through the proposed the automated control systems provided 

effective solution to a complex of problems in the collection and processing of various types 

of organic materials. 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅɯ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅɯ ʉʀʉʊɽʄʀ ɿɯ ɿʅʀɾɽʅʆʖ 

ɸɺɸʈɯʁʅɯʉʊʖ ʊɸ ʇɽʈɽɼɸʏɽʖ ʐʂɸʃʀ ʏɸʉʋ ɯʈ-ʄɽʈɽɾɽʖ 

 

ˏ̘̆̌̉̋̏ ˛Ȣȟ ˗̝̏̃́̌ ˏȢȟ ˗̝̠́̌̎ ˑȢȟ ˙̘̏̃́̎ ˞Ȣȟ ˥̠̝̋̌̑̆̃̒̋̉̊ ˴Ȣ 
 

ɸʥʘʣʽʟ ʨʷʜʫ ʢʘʩʢʘʜʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʚ ʩʚʽʪʽ, ʜʦʟʚʦʣʠʚ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʨʽʤ ʩʢʘʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʜʥʽʻʶ 

ʟ ʧʨʠʯʠʥ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʠʩʪʝʤʥʠʭ ʘʚʘʨʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʘʩʢʘʜʥʠʤ 

ʚʽʜʢʣʶʯʝʥʥʷʤ, ʻ ʪʘʢʦʞ ʧʝʨʝʧʘʜʠ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʽʞ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ ʢʨʘʾʥʘʤʠ. ɿʦʢʨʝʤʘ, ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʠʣʫ ʜʽʾ ʢʦʤʝʨʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʥʘʜʘʶʪʴ ʥʘ ʽʥʪʝʛʨʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʙʽʣʴʰ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ, ʥʽʞ ʚ ʤʠʥʫʣʦʤʫ. ɿʚʽʣʴʥʝʥʽ 

ʚʽʜ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʽ ʧʦʯʘʣʠ ʬʦʨʤʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʠʷʣʠ ʟʤʽʥʽ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. 

ʂʦʤʧʘʥʽʾ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʽ ʨʦʟʧʦʜʽʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʩʧʨʦʙʫʚʘʣʠ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ 

ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʧʨʠʙʫʪʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʶʯʽ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʥʝʩʪʠ ʧʽʜʚʠʱʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʧʦʚ'ʷʟʘʥʝ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʢʦʥʪʨʘʢʪʽʚ ʥʘ ʧʦʩʪʘʚʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʟʜʘʪʥʫ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʦʧʝʨʘʪʦʨʠ 

ʚʝʣʠʢʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʥʝʤʠʥʫʯʝ ʩʪʠʢʘʶʪʴʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ ʧʨʠ ʚʠʙʦʨʽ ʟʘʭʦʜʽʚ 

ʨʝʘʛʫʚʘʥʥʷ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʘʙʦ ʥʝʩʧʦʜʽʚʘʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɸʥʘʣʽʟ ʢʘʩʢʘʜʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʽ ʥʝʜʘʚʥʦ ʚʽʜʙʫʣʠʩʷ ʚ ʩʚʽʪʽ [1, 2], 

ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ, ʨʷʜ ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ ʪʘʢʠʭ ʧʦʜʽʡ. ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʘʞʘʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʝʥʝʨʛʝʪʠʮʽ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʮʽʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʥʝʨʛʦʤʝʨʝʞʽ (Smart Grid), ʱʦ ʤʘʻ ʚʘʞʣʠʚʫ ʩʢʣʘʜʦʚʫ ʯʘʩʪʠʥʫ, ʷʢʘ 

ʧʦʚôʷʟʘʥʘ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʟ 

ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʤʽʢʨʦʩʝʢʫʥʜʥʦʶ ʪʦʯʥʽʩʪʶ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʘʢʪʫʘʣʴʥʠʤ 

ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʤʽʪʢʠ ʯʘʩʫ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʅʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʰʫʢ ʥʦʚʠʭ ʨʽʰʝʥʴ ʜʦʮʽʣʴʥʦ 

ʨʦʙʠʪʠ ʚ ʥʘʧʨʷʤ ̔ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʆʜʥʠʤ ʟ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʨʽʰʝʥʴ ʚ ʧʠʪʘʥʥʷʭ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʙʫʚ ʤʝʪʦʜ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʨʝʞ, ʚʠʤʽʨʷʥʠʭ ʆɼʅʆʏɸʉʅʆ ʚ ʤʘʩʰʪʘʙʽ 

ʚʩʽʻʾ ʤʝʨʝʞʽ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʽʟʘʮʽʾ çʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʘ ʩʠʥʭʨʦʬʘʟʦʨʥʘ 

ʽʥʽʮʽʘʪʠʚʘè ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʣʽʧʰʝʥʥʷ ʢʦʥʪʨʦʣʶ ʝʥʝʨʛʦʩʠʩʪʝʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʭʨʦʬʘʟʦʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʝʣʝʢʪʨʦʤʝʨʝʞ. 

ɼʝʷʢʽ ʩʪʘʥʜʘʨʪʠ (ʄɽʂ61850-9-1, ʄɽʂ61850-9-2) ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ 

ʤʽʪʦʢ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʜʦ Ñ 1 ʤʢʩ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʷʜʫ ʬʫʥʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʚʠʩʦʢʠʭ ʢʣʘʩʽʚ ʪʦʯʥʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʣʘʥʢʘʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʨʝʞ ʽ ʪ.ʧ.). ɸʥʘʣʦʛʽʯʥʠʤʠ ʻ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʯʘʩʦʚʠʭ 

ʤʽʪʦʢ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʩʠʥʭʨʦʬʘʟʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ IEEE ʉ37.118.1-2011, IEEE ʉ37.118.2-2011. 

ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʩʥʫʶʯʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
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ʝʥʝʨʛʦʩʠʩʪʝʤ, ʟʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʥʝʨʛʦʤʝʨʝʞʽ (Smart Grid). ɺ ʋʢʨʘʾʥʽ 

ʽʩʥʫʻ ʜʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʻʜʠʥʦʛʦ ʯʘʩʫ ʽ ʝʪʘʣʦʥʥʠʭ  ʯʘʩʪʦʪ ʷʢʘ ʟʜʽʡʩʥʶʻ ʤʽʞʨʝʛʽʦʥʘʣʴʥʫ ʽ 

ʤʽʞʛʘʣʫʟʝʚʫ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʫ ʽ ʯʘʩʪʦʪʠ, ʬʦʨʤʫʶʯʠ ʽ ʟʙʝʨʽʛʘʶʯʠ ʥʘʮʽʦʥʘʣʴʥʫ ʰʢʘʣʫ ʯʘʩʫ ʥʘ ʨʽʚʥʽ 

ʢʨʘʱʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʰʢʘʣ ʢʨʘʾʥ ʩʚʽʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʪʢʘʤʠ ʯʘʩʫ ʧʨʦʮʝʩʫ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʥʝʨʛʦʩʠʩʪʝʤ, ʟʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʝʥʝʨʛʦʤʝʨʝʞʽ, ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʚʽʜʪʚʦʨʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʰʢʘʣʠ ʯʘʩʫ ʽ ʯʘʩʪʦʪʠ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʤʽʢʨʦʩʝʢʫʥʜʥʦʶ 

ʪʦʯʥʽʩʪʶ [3]. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ-ʤʝʨʝʞ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʰʢʘʣʠ ʯʘʩʫ ʽ ʯʘʩʪʦʪʠ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʤʽʢʨʦʩʝʢʫʥʜʥʦʶ ʪʦʯʥʽʩʪʶ ʥʘ 

ʦʩʥʦʚʽ ʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʈʊʈ, ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ 

ʄɽʂ 61850-9. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʜʽʶʯʠʤ ɯʈ-ʤʝʨʝʞʘʤ ʤʽʪʢʠ ʯʘʩʫ ʟ ʪʦʯʥʽʩʪʶ Ñ 

1 ʤʢʩ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʝʥʝʨʛʦʩʠʩʪʝʤʘʭ. 

ʈʦʟʛʣʷʥʫʪʦ ʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʛʨʫʧʠ ʄɽʂ 61850 ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʘʭ ʟ ʮʠʬʨʦʚʠʤ 

ʢʝʨʫʚʘʥʥʷʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʋʉ-1588) ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʜʽʶʯʠʤ ɯʈ-ʤʝʨʝʞʘʤ 

ʤʽʪʢʠ ʯʘʩʫ ʟ ʪʦʯʥʽʩʪʶ Ñ 1 ʤʢʩ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ 

ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ [4, 5]. ʇʨʝʜʩʪʘʚʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʉ-1588 ʜʣʷ ʧʝʨʝʜʘʯʽ ɯʈ-ʤʝʨʝʞʝʶ 

ʰʢʘʣʠ ʯʘʩʫ "ʝʥʝʨʛʝʪʠʯʥʦʛʦ" ʧʨʦʬʽʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ ʈʊʈ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ 

IEEE Std 1588Ê-2008 [6]. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʇɸʈɸʄɽʊʈɯɺ ɺʀʈʆʑʋɺɸʅʅʗ ʊʆʄɸʊɯɺ ɺ ʊɽʇʃʀʎɯ ɿ 

ʋʈɸʍʋɺɸʅʅʗʄ ʇʆʂɸɿʅʀʂɸ ʗʂʆʉʊɯ  

 

˘̉̒̆̎̋̏ ˏȢȟ ˙̨̙̑̏̎̉̋ ˏȢȟ ˘̤̆̎̅̌ ˟Ȣ 
 

ʄʝʪʘ. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʢʦʪʨʠʡ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ (ʪʦʤʘʪʽʚ), 

ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ ʪʝʧʣʠʮʽʪʘʽ ʨʦʩʣʠʥ, ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʚʠʧʘʜʢʦʚʠʭ ʟʙʫʨʝʥʴ ʥʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ, ʤʘʢʩʠʤʽʟʫʻ ʧʨʠʙʫʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʤʘʪʽʚ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʤʘʪʽʚ ʚ ʩʧʦʨʫʜʘʭ ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ ʚ 

ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʙʫʪʦʢ: 

max­Ö-= Bʎɼʇ ɺʗw ,                                            (1) 

ʜʝ ɼʗ ï ʜʦʭʽʜ ʚʽʜ ʨʝʘʣʽʟʦʚʘʥʦʾ ʤʘʩʠ ʧʣʦʜʽʚ; ɺ ï ʚʝʣʠʯʠʥʘ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ; ʎʚ ï ʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʚʠʪʨʘʯʝʥʦʾ ʝʥʝʨʛʽʾ. 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʩʪʘʥʜʘʨʪʥʫ ʤʝʪʦʜʠʢʫ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʪʨʠʤʘʣʠ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ ʦʧʠʩʫʻ 

ʟʘʣʝʞʥʽʩʪʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʽʟ ʩʝʨʝʜʥʴʦʶ 

ʢʚʘʜʨʘʪʠʯʥʦʶ ʧʦʭʠʙʢʦʶ, ŭ = 2,7 %:  

 

 
 

ʜʝ Ūʨ ï ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʩʣʠʥʠ; Ūʧ ï ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ; ű ï ʧʦʪʦʯʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ. 

ɸʥʘʣʦʛʽʯʥʦ ʦʪʨʠʤʘʣʠ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ ʦʮʽʥʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪ ʚʽʜ ʪʘʢʠʭ ʞʝ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʱʫʚʘʥʥʷ: 

 

 
 

ʉʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʝʨʝʚʠʱʫʶ ŭ=8,4 %. 

ʉʬʦʨʤʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘ ʧʦʪʦʯʥʠʡ 

ʤʦʤʝʥʪ ʨʝʘʣʽʟʘʮʽʶ ʤʘʢʩʠʤʘʣʴʥʦ-ʤʦʞʣʠʚʦʛʦ ʧʨʠʙʫʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

 
ʜʝ: Fʙ - ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ (ʬʫʥʢʮʽʷ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ ʚ 

ʙʝʟʨʦʟʤʽʨʥʽʡ ʬʦʨʤʽ); ʗ ï ʟʘʣʝʞʥʽʩʪʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʚ 

ʙʝʟʨʦʟʤʽʨʥʽʡ ʬʦʨʤʽ); ɺ ï ʟʘʣʝʞʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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(ʚ ʙʝʟʨʦʟʤʽʨʥʽʡ ʬʦʨʤʽ); ʧʦʢʘʟʥʠʢ 0,5 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

(ʧʨʠʡʥʷʪʽ ʦʜʥʘʢʦʚʠʤʠ ʦʩʢʽʣʴʢʠ ʗ ʽ ɺ ʜʽʶʪʴ ʚ ʨʽʚʥʽʡ ʤʽʨʽ ʥʘ ʜʦʭʽʜ ʚʠʨʦʙʥʠʮʪʚʘ). 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʨʦʩʣʠʥʠ ï 21,3 Áʉ, ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ ï 22,5 Áʉ, 

ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ï 60% ʤʦʞʣʠʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʧʦʢʘʟʥʠʢʦʤ ʗ ʚ 

ʤʝʞʘʭ çʜʫʞʝ ʜʦʙʨʝè ʟʘ ʫʤʦʚ ʤʽʥʽʤʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ.  

 

ɺʠʩʥʦʚʢʠ.  

1. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʪʝʧʣʠʮʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʤʘʪʽʚ ʟ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ çʜʫʞʝ 

ʜʦʙʨʝè, ʤʽʥʽʤʽʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ 

ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ, ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʛʦ ʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ ʚʠʪʨʘʪʠ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʤʘʪʽʚ. 

3. ʈʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʚ 

ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʤʘʪʽʚ ʟ ʦʮʽʥʢʦʶ ʷʢʦʩʪʽ çʜʫʞʝ 

ʜʦʙʨʝè, ʤʽʥʽʤʽʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. ʊʘʢ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 60%, 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ 22,5Áʉ, ʪʝʤʧʝʨʘʪʫʨʽ ʨʦʩʣʠʥʠ 21,3Áʉ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʦʤʘʪʽʚ ʽʟ ʦʮʽʥʢʦʶ ʷʢʦʩʪʽ çʜʫʞʝ ʜʦʙʨʝè ʙʫʜʫʪʴ ʤʽʥʽʤʽʟʦʚʘʥʽ. ʎʝ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʴ ʤʘʢʩʠʤʽʟʘʮʽʶ ʬʫʥʢʮʽʾ ʙʘʞʘʥʦʩʪʽ. 

 

 

ʋɼʂ 621.317.7 

 

ʕʈɻɸʊʀʏɽʉʂɸʗ ʇʆɼʉʀʉʊɽʄɸ ɺ ʉʈɽɼʉʊɺɸʍ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

 

ˎ̙̔̍́ ˍȢˏȢ 
 

ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʣʶʙʦʡ ʦʙʲʝʢʪ, 

ʠʤʝʶʱʠʡ ʚʳʨʘʞʝʥʥʳʝ "ʩʠʩʪʝʤʥʳʝ" ʩʚʦʡʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʥʝ ʦʙʣʘʜʘʝʪ 

ʥʠ ʦʜʥʘ ʠʟ ʯʘʩʪʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʯʣʝʥʝʥʠʷ ʠ ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʠʟ ʩʚʦʡʩʪʚ ʝʝ ʯʘʩʪʝʡ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʷʚʣʷʶʱʠʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʷʜʘ 

ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʠʩʪʝʤʥʳʝ ʩʚʦʡʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʥʘʜʩʠʩʪʝʤʦʡ ʠʣʠ ʩʠʩʪʝʤʦʡ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʋʆʀ), ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʧʝʨʘʪʦʨʦʤ ʚ ʩʨʝʜʩʪʚʘʭ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʜʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʵʨʛʘʪʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ, ʯʪʦ  ʦʙʝʩʧʝʯʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʢ ʝʝ ʧʦʩʪʨʦʝʥʠʶ, 

ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʦʜʝʣʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʨʛʘʪʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʦʧʝʨʘʪʦʨʘ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʋʆʀ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ 

ʯʝʣʦʚʝʢʘ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʨʛʘʪʠʯʝʩʢʫʶ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʬʠʢʫ ʧʦʩʪʨʦʝʥʠʷ ʘʧʧʘʨʘʪʫʨʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʧʝʨʘʪʦʨʦʤ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʭʚʘʪʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʦʦʙʱʝʥʠʷ ʜʦ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʢʦʥʝʯʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʘʥʘʣʦʚ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʵʨʛʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʝʝ ʵʣʝʤʝʥʪʦʚ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ [2]. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʋʆʀ ʠ ʝʛʦ ʨʝʘʢʮʠʠ ʥʘ ʥʝʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʵʨʛʘʪʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʨʠʩ. 1, ʛʜʝ 1 ï ʧʝʨʚʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʠ; 2 ï ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 3 ï ʋʆʀ; 4 ï ʢʘʥʘʣ ʩʚʷʟʠ ʩ ʦʧʝʨʘʪʦʨʦʤ; 5 ï 

ʦʧʝʨʘʪʦʨ ʵʨʛʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ; 6 ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 

ʕʣʝʤʝʥʪ ʧʦʜʩʠʩʪʝʤʳ 1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʚ ʝʛʦ ʬʫʥʢʮʠʠ 

ʚʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ XI  ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 6 ʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʬʦʨʤʫ, 

ʫʜʦʙʥʫʶ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ 2. ʕʪʦʪ ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʜʫʧʣʝʢʩʥʳʤ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 1 ʠ ʋʆʀ 3. 

ʇʦʩʣʝʜʥʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʵʨʛʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ 

ʧʦʩʪʫʧʠʚʰʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʝʝ ʚ ʬʦʨʤʫ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʲʷʚʣʝʥʠʷ ʝʝ ʯʝʣʦʚʝʢʫ. ʋʆʀ 3 ʩʚʷʟʘʥ ʩ ʦʧʝʨʘʪʦʨʦʤ 5 ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʫʧʣʝʢʩʥʦʛʦ ʢʘʥʘʣʘ 4, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʧʧʘʨʘʪʫʨʥʳʝ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʦʧʝʨʘʪʦʨʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʙʣʘʛʦʜʘʨʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʞʙʣʦʯʥʳʤ ʩʚʷʟʷʤ. 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 6 ʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʢʘʥʘʣʴʥʦʝ (w  ʢʘʥʘʣʦʚ) ʥʝʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʵʣʝʤʝʥʪʳ ʵʨʛʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʨʛʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ. 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʤʘʪʨʠʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʨʛʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ 
SE

M  ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʢʘʢ 
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ʛʜʝ 
SE
ijM  ï ʩʫʙʤʘʪʨʠʮʳ ʨʘʟʤʝʨʦʤ ji mn ³ , ʦʧʠʩʳʚʘʶʱʠʝ ʩʚʷʟʠ ʤʝʞʜʫ i -ʤ ʠ j -ʤ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʜʩʠʩʪʝʤʳ, ʠ ʠʤʝʶʱʠʝ ʚʠʜ 

 

 
 

ʛʜʝ 10SE Ù=lkM , ʧʨʠʯʝʤ ink ,1= , 
jml ,1=  ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʷʟʠ ʤʝʞʜʫ k -ʤ 

ʚʳʭʦʜʦʤ i -ʛʦ ʵʣʝʤʝʥʪʘ ʠ l -ʤ ʚʭʦʜʦʤ ʝʝ j -ʛʦ ʵʣʝʤʝʥʪʘ ʠ ʨʘʚʥʦ 1 ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʷʟʠ, 

ʣʠʙʦ 0 ï ʧʨʠ ʝʝ ʦʪʩʫʪʩʪʚʠʠ.  

ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʨʛʘʪʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 1 ʠ 

ʦʧʠʩʘʥʥʘʷ ʚʳʨʘʞʝʥʠʷʤʠ (1) ʠ (2), ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʦʡ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʝʜʫʶʱʝʛʦ, ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʨʠ ʘʥʘʣʠʟʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺʩʪʫʧ. ʈʦʟʛʣʷʥʫʪʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ, 

ʟʦʢʨʝʤʘ ʟʘʣʝʞʥʦʩʪʝʡ ʪʷʛʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʚʦʜʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʯʝʧʣʝʥʥʷ. 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʦʾ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ, ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʽʥʩʪʠʪʫʪʽ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ ʽʤ. 

ʆ.ʆ.ʉʢʦʯʠʥʩʴʢʦʛʦ ʪʘ ʚʠʢʣʘʜʝʥʦʾ ʚ  [1]. ɯʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʩʠʩʪʝʤʠ ʩʠʩʪʝʤʫ ʧʦʙʫʜʦʚʘʥʦ ʚ 

ʉʋɹɼ Access, ʽʥʪʝʨʬʝʡʩ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʤʦʚʽ  

Delphi ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʢʦʤʧʦʥʝʥʪʽʚ EhLib 6.0 ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ɹɼ ʪʘ 

AlphaControls 9.0 ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʩʠʩʪʝʤʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʚʝʻʨʽʚ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʾʭ ʪʠʧʽʚ 

ʪʘ ʪʠʧʦʨʦʟʤʽʨʽʚ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʟʘʤʦʚʥʠʢʘ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʧʽʜʟʝʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʛʽʨʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘ 

ʪʘʢʦʞ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʪʠʧʘʤʠ ʧʨʠʚʦʜʽʚ ʧʨʠʚʝʜʝʥʽ ʚ [1]. ɹʘʟʘ ʜʘʥʠʭ ʤʽʩʪʠʪʴ 

ʧʦʣʷ ʟ ʪʠʧʦʤ ʧʨʠʚʦʜʫ, ʥʘʟʚʦʶ ʧʨʝʜʩʪʘʚʥʠʢʘ ʮʴʦʛʦ ʪʠʧʫ, ʨʦʟʧʦʜʽʣʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ, 

ʦʩʥʦʚʥʦʶ ʛʘʣʫʟʟʶ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷʤʠ ʪʷʛʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʯʝʧʣʝʥʥʷ m. ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʚʚʦʜʷʪʴʩʷ ʪʦʯʢʠ ʟ ʜʦʚʽʜʥʠʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ [1], ʚ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʘʢʝʪ Graph, ʧʽʩʣʷ ʯʦʛʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʘʧʨʦʢʩʠʤʫʶʯʦʶ 

ʬʫʥʢʮʽʻʶ ʪʘ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʫ ʚʽʢʥʽ ʬʦʨʤʠ ʽʥʪʝʨʬʝʡʩʫ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʛʨʘʬʽʢ ʛʨʘʬʠʢ ʟʘʣʝʞʥʦʩʪʽ ʪʷʛʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʚʦʜʫ  ˟̒  ̐ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʯʝʧʣʝʥʥʷ ɛ 

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʙʦʨʫ ʟ ʙʘʟʠ ʜʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʚʝʻʨʘ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ, ʩʭʝʤʠ ʟʘʚʦʜʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʛʨʘʬʽʢʘ 

ʟʘʣʝʞʥʦʩʪʝʡ ʪʷʛʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʚʦʜʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʯʝʧʣʝʥʥʷ.   

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʟʝʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪ // ʄ., ʀɻɼ ʠʤ.ɸ.ɸ.ʉʢʦʯʠʥʩʢʦʛʦ, 1975. ï 290 ʩ. 
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ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʀʍ ʆɹôɭʂʊɯɺ  

 

ˑ̔̅̎̉̋ ˍȢ 
 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʫ ʩʚʽʪʽ  ʡ ʋʢʨʘʾʥʽ ʥʘʧʦʚʥʝʥʝ ʩʫʯʘʩʥʠʤʠ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʢʦʪʨʠʭ ʻ ʥʘʷʚʥʽʩʪʴ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ. ɼʦ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʥʦʩʷʪʴʩʷ ʧʪʘʭʦʬʘʙʨʠʢʠ, ʩʧʦʨʫʜʠ 

ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ ʪʦʱʦ. ʏʘʩʪʢʘ ʝʥʝʨʛʝʪʠʢʠ ʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʪʘʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʷʛʘʻ ʽʥʦʜʽ 70 % (ʩʧʦʨʫʜʠ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ). ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʾʾ ʜʝʬʽʮʠʪʫ ʘʢʪʫʘʣʴʥʠʤʠ ʩʪʘʶʪʴ ʟʘʭʦʜʠ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. 

ʇʦʧʨʠ ʥʘʷʚʥʝ ʩʫʯʘʩʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʪʘʰʥʠʢʘʭ ʽ ʪʝʧʣʠʮʷʭ ʨʝʘʣʽʟʫʶʪʴ 

ʥʘʡʧʨʦʩʪʽʰʽ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʎʝ, ʷʢ ʧʨʘʚʠʣʦ, 

ʘʣʛʦʨʠʪʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʤʘʢʩʠʤʽʟʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʪʠʮʽ ʡ ʨʦʩʣʠʥ. ʊʘʢʽ ʘʣʛʦʨʠʪʤʠ ʥʝ ʻ ʝʥʝʨʛʝʬʝʢʪʠʚʥʠʤʠ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʪʘʥʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʩʠʥʪʝʟ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʘ ʥʝʡʨʦʤʝʨʝʞʘ ʽʟ ʩʪʨʫʢʪʫʨʦʶ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ 

ʽʟ ʧʨʠʭʦʚʘʥʠʤʠ ʰʘʨʘʤʠ ʥʝʡʨʦʥʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʘ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ 

ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʟʦʚʥʽʰʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 0,5-4,2 %. ʇʨʦʪʝ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʩʧʦʨʫʜ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ, 

ʩʪʘʥʦʚʠʚ ʣʠʰʝ 22,3 % (ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʰʫʤʽʚ). ɿ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʢʦʨʠʩʥʦʛʦ 

ʩʠʛʥʘʣʫ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ɻʽʣʴʙʝʨʪʘ-ʍʫʘʥʛʘ, ʱʦ ʩʫʢʫʧʥʦ ʽʟ ʛʝʥʝʪʠʯʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞʽ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ, 

ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ [1, 2]. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʚʠʧʘʜʢʫ  ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠʡʥʷʪʥʫ ʷʢʽʩʪʴ ï ʾʾ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ 

ʩʪʘʥʦʚʠʪʴ 3,8 % ʧʨʦʪʠ 5,8 % ʢʦʣʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʦʨʽʷ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ [3].  

ɿ ʤʝʪʦʶ ʩʠʥʪʝʟʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ 

ʨʝʣʷʮʽʡʥʫ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʠʪʴ ʪʘʙʣʠʮʽ ʟ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʥʘʙʫʚʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʢʦʪʨʽ ʚʠʤʽʨʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʜʘʚʘʯʘʤʠ ʪʘ ʧʝʨʚʠʥʥʠʤʠ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʜʘʪʠ ʜʘʥʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟ ʣʦʢʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʩʘʤʦʤʫ ʦʙôʻʢʪʽ, ʥʘ ʢʦʤʧ'ʶʪʝʨ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʜʘʣʝʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʯʠ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚʘʭ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʨʠʩ. 1). ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʜʦʟʚʦʣʠʣʦ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

 

ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʙʨʦʙʢʫ ʚʠʤʽʨʷʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʫ 

ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ʅʘ ʦʩʥʦʚʽ 

ʪʠʧʫ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʝʨʩʝʧʪʨʦʥ ʦʪʨʠʤʘʥʦ ʧʨʦʛʥʦʟʠ ʟʦʚʥʽʰʥʽʭ 

ʟʙʫʨʝʥʴ (ʩʦʥʷʯʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ [1]. 

ʋ ʪʘʙʣ. 1 ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʜʣʷ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ: 1 ï ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʫ ʪʝʧʣʠʮʽ ʟʘ 

ʘʣʛʦʨʠʪʤʦʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, 2 ï ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʚ ʷʢʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʟʙʫʨʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ 3 ï ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʥʝʡʨʦʤʝʨʝʞʝʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʧʨʠʨʦʜʥʠʭ ʟʙʫʨʝʥʴ, ʪʘʢ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʽʟʘʮʽʾ 

ʧʨʠʨʦʩʪʫ ʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ˉ 

ʧ/ʧ 

ɿʦʚʥʽʰʥʽ ʟʙʫʨʝʥʥʷ ɿʤ̔ʥʥʽ 

ʢʝʨʫʚʘʥʥʷ 

ɺʠʪʨʘʪʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʤ3, ʜʣʷ 

ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʠʧʽʚ 

ɿʦʚʥʽʰʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, ęʉ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ, 

ɺʪ/ʤ2 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚ 

ʪʝʧʣʠʮʽ, ęʉ 
1 2 3 

1 3 500 18 6,26 5,6027 5,22084 

2 6 400 19 7,104 6,32256 5,97446 

3 7 600 20 4,926 4,37921 4,22158 

4 5 700 21 1,454 3,21574 2,9681 

5 4 350 22 6,464 5,80467 5,33926 

Greenhouse local PC

Internet

Reading Service from 

Sensors

 Synchronization 

Service

Local Database

Sensors

University local PC

Main Database

Web-server
Web-application

Http-protocol

(ʨroxy-server)

Visualization Software



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

137 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʃʠʩʝʥʢʦ ɺ. ʇ. ʉʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ: ʥʝʯʽʪʢʘ ʣʦʛʽʢʘ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, 
ʥʝʯʽʪʢʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʛʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ  / ɺ. ʇ. ʃʠʩʝʥʢʦ, ʅ. ɸ. ɿʘʻʮʴ, ɸ. 

ʆ. ɼʫʜʥʠʢ, ɺ. ʆ. ʄʽʨʦʰʥʠʢ. - ʂ.: ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 2014. ï 112 ʩ. 

2. Lysenko, V. Greenhouse Environment Control System With Neural Network Predictions 

of External Disturbances / V. Lysenko, V. Reshetyuk, V. Shtepa, A. Dudnyk // 

Contemporary aspects of production engineering : XXII International students scientific 

conference, 22ï25 May 2013 : abstract. ï Warsaw, 2013. ï P. 40ï52.  

3. ʃʠʩʝʥʢʦ ɺ. ʇ. ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ 
ʤʦʥʽʪʦʨʠʥʛʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]  / ɺ. ʇ. ʃʠʩʝʥʢʦ, ɹ. ʃ. ɻʦʣʫʙ, ɸ. ʆ. ɼʫʜʥʠʢ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://archive.nbuv.gov.ua/e-journals/eia/2012_3/12lvp.pdf. 

4. ʅʝʡʨʦʤʝʨʝʞʝʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦ-ʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ / ɺ. ʇ. ʃʠʩʝʥʢʦ, ʅ. ɸ. ɿʘʻʮʴ, ɺ. ʄ. ʐʪʝʧʘ, ɸ. ʆ. ɼʫʜʥʠʢ // 

ɹʽʦʨʝʩʫʨʩʠ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ï ʂ.:ʅɸɸʅ ʋʢʨʘʾʥʠ,  2011. ï ˉ3ï4. ï ʉ.102ï

108. 

 

  



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

138 

 

SECTION 5. INFORMATION  AND COMMUNICATION  TECHNOLOGIES  IN THE 

DISSEMINATION  OF KNOWLEDGE  / ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅɯ 

ʊɽʍʅʆʃʆɻɯɰ ɺ ʇʆʐʀʈɽʅʅɯ ɿʅɸʅʔ 

 

 

ʋɼʂ 342.58:004:63(477) 

 

ʈʆɿɹʋɼʆɺɸ ɽʃɽʂʊʈʆʅʅʆɰ ʄɽʈɽɾɯ ʇʆʐʀʈɽʅʅʗ ɿʅɸʅʔ ʊɸ ɯʅʅʆɺɸʎɯʁ 

 

˥̃̉̅̆̎̋̏ ˙Ȣ˔Ȣ 
 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ 

ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʨʦʙʥʠʢʽʚ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʛʨʘʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ. 

ʉʴʦʛʦʜʥʽ ʟôʷʚʣʷʶʪʴʩʷ ʷʢʽʩʥʦ ʥʦʚʽ ʬʦʨʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʚʘʛ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʽ ʢʦʤʫʥʽʢʘʮʽʡ. 

ʌʘʭʽʚʮʷʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʦ ʝʣʝʢʪʨʦʥʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʤʝʨʝʞʽ 

ʧʦʰʠʨʝʥʥʷ  ʟʥʘʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ (ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ) ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ, ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʩʢʣʘʜʽ ʪʨʴʦʭ ʤʦʜʫʣʽʚ: ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʤʦʜʫʣʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʫʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʝʙ-ʧʦʨʪʘʣʫ (ʘʜʨʝʩʘ ʫ ɯʥʪʝʨʥʝʪʽ - 

edorada.org), ʷʢʠʡ  ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʥʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʝʨʚʽʩʽʚ ʝʢʩʧʝʨʪʘʤ-ʜʦʨʘʜʥʠʢʘʤ, ʘ ʩʘʤʝ: 

- ʆʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ï ʧʫʙʣʽʢʘʮʽʷ ʩʪʘʪʝʡ, ʨʝʢʦʤʝʥʜʘʮʽʡ, ʚʝʜʝʥʥʷ ʙʣʦʛʽʚ. 

- ʉʝʨʚʽʩ çɿʘʧʠʪʘʪʠ ʝʢʩʧʝʨʪʘè ï ʤʦʞʣʠʚʽʩʪʴ ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦʚʽʜʥʠʤ 

ʬʘʭʽʚʮʷʤ ʫ ʧʝʚʥʦʤʫ ʛʘʣʫʟʝʚʦʤʫ ʥʘʧʨʷʤʽ.  

- ʏʘʩʪʽ ʧʠʪʘʥʥʷ ï ʤʦʞʣʠʚʽʩʪʴ ʰʫʢʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʘʰʽ ʧʠʪʘʥʥʷ ʩʝʨʝʜ ʪʠʭ ʱʦ 

ʨʘʥʽʰʝ ʟʘʜʘʚʘʣʠʩʴ, ʘʙʦ ʤʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ.  

- ʆʙʛʦʚʦʨʝʥʥʷ ʪʘ ʯʘʪʠ ï ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʚ ʯʘʪʽ ʪʘ ʢʦʤʝʥʪʘʨʷʭ ʟ ʣʶʜʴʤʠ 

ʽʟ ʩʭʦʞʠʤʠ ʽʥʪʝʨʝʩʘʤʠ, ʱʦʙ ʟʥʘʡʪʠ ʚʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ. 

- ɿʘʩʦʙʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ï ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʦʧʦʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫ 

ʧʨʠʡʥʷʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ.  

- ɼʠʩʪʘʥʮʽʡʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ï ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʦʧʦʤʦʛʫ ʽʟ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʙʨʘʞʝʥʴ ʪʘ ʝʢʩʧʝʨʪʠʟʠ ʟ ʫʩʽʻʾ ʢʨʘʾʥʠ.  

- ʂʦʥʬʝʨʝʥʮʽʾ (ʚʝʙʽʥʘʨʠ) ʽ ʧʦʪʦʢʦʚʝ ʚʽʜʝʦ ï ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʽ ʫʯʘʩʪʽ ʚ 

ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʽʷʭ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ 

ɯʥʪʝʨʥʝʪ-ʤʦʚʣʝʥʥʷ.  

- ʆʢʨʝʤʽ ʥʘʚʯʘʣʴʥʽ ʤʦʜʫʣʽ ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʧʦ ʦʢʨʝʤʠʤ 

ʧʨʝʜʤʝʪʘʤ.  

- ʉʝʨʪʠʬʽʢʦʚʘʥʽ ʢʫʨʩʠ ʪʘ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ï ʧʨʦʛʨʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʢʽʣʴʢʘ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʷʢʠʭ, ʚʠʜʘʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʪ ʘʙʦ 

ʧʦʩʚʽʜʯʝʥʥʷ. 
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ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʦʩʚʽʪʷʥ ʽ ʥʘʫʢʦʚʮʽʚ ʚ ʋʢʨʘʾʥʽ ʜʦʩʠʪʴ 

ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʚ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʥʘʙʣʠʟʠʪʴ ʜʽʷʣʴʥʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʽ 

ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʟʘʭʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʥʠʟʠʪʴʩʷ ʜʫʙʣʶʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʙʫʜʝʪʴʩʷ ʛʝʥʝʨʫʚʘʥʥʷ 

ʥʦʚʦʾ, ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʥʘ ʙʘʟʽ ʧʦʛʣʠʙʣʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʮʝʥʪʨʽʚ ʪʘ 

ʝʢʩʧʝʨʪʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ ʦʪʨʠʤʘʶʪʴ ʻʜʠʥʫ ʪʦʯʢʫ 

ʜʦʩʪʫʧʫ  ʜʦ ʜʦʩʪʦʚʽʨʥʦʾ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʪʘ ʝʢʦʣʦʛʽʾ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʰʝʥʴ, ʘ ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʦʪʨʠʤʘʶʪʴ ʧʣʦʱʘʜʢʫ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʜʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʧʨʷʤʦʚʘʥʠʭ ʧʦʩʣʫʛ ʟ ʚʠʩʦʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ 

ʜʦʥʝʩʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʦʩʠʪʴ ʥʝ ʨʘʟʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ, ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ ʪʘ 

ʜʦʩʪʫʧʥʘ ʰʠʨʦʢʦʤʫ ʟʘʛʘʣʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʊʠʤ ʩʘʤʠʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʢʨʘʾʥʽ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘ ʧʦʨʪʘʣʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 39 ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʷʢʽ ʨʦʟʤʽʩʪʠʣʠ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ. ɺʠʚʯʝʥʠʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘʤʠ ʜʦʩʚʽʜ ʉʐɸ ʧʦʢʘʟʫʻ, ʱʦ ʧʦʚʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʨʦʝʢʪʫ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʜʘʩʪʴ   ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ  ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʤʝʨʝʞʫ 

ʧʦʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʥʘʥʴ ʽ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 
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ʥʝʦʙʭʽʜʥʦ ʥʘʣʘʛʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ  ʧʨʦʚʽʜʥʠʭ IT-ʢʦʤʧʘʥʽʡ ʪʘ 

ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ [1]. ʆʩʪʘʥʥʻ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʦʨʤ ʮʴʦʛʦ 

ʟʚôʷʟʢʫ, ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢ ʩʧʽʚʧʨʘʮʽ ʪʘ ʥʘʩʘʤʧʝʨʝʜ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʭ ʨʝʘʣʴʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʫʤʽʩʥʽ IT-ʧʨʦʝʢʪʠ, ʫʩʧʽʰʥʝ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚʠʧʫʩʢʥʠʢʽʚ, 

ʨʝʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʩʪʘʞʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʦʱʦ.  

ɹʝʟʫʤʦʚʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ ʙʫʜʫʪʴ ʩʘʤʝ ʪʽ ʚʠʧʫʩʢʥʠʢʠ ɺʋɿʽʚ, ʷʢʽ ʱʝ ʫ 

ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʙʨʘʪʠ ʩʬʝʨʫ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʤʽʩʥʘ ʩʧʽʚʧʨʘʮʷ 

ɺʋɿʽʚ ʪʘ ʩʫʯʘʩʥʠʭ IT-ʢʦʤʧʘʥʽʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʫʩʢʥʠʢʘʤ ʦʜʝʨʞʘʪʠ ʨʘʟʦʤ ʟ 

ʜʠʧʣʦʤʦʤ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʫʯʘʩʪʽ ʫ ʨʝʘʣʴʥʠʭ IT-ʧʨʦʝʢʪʘʭ ʪʘ 

ʩʝʨʪʠʬʽʢʘʪʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʭ ʢʚʘʣʽʬʽʢʘʮʽʶ ʟʘ ʦʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ. ʇʨʠ ʮʴʦʤʫ       

IT-ʢʦʤʧʘʥʽʷ ʦʪʨʠʤʫʻ ʥʘʡʚʘʞʣʠʚʽʰʫ ʜʣʷ ʾʾ ʽʩʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʤʦʞʣʠʚʽʩʪʴ ï 

ʧʽʜʙʠʨʘʪʠ ʜʣʷ ʩʝʙʝ ʪʘʣʘʥʦʚʠʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʢʘʜʨʠ ʪʘ ʟʘʣʫʯʘʪʠ ʜʦ ʨʦʙʦʪʠ 

ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʟʘ ʩʚʦʻʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʬʘʭʽʚʮʽʚ.     

ɿʛʽʜʥʦ ʟ ʮʠʤʠ ʟʘʜʘʯʘʤʠ ʫ 2015 ʨʦʮʽ ʥʘ ʙʘʟʽ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʅʋɹʽʇ ʩʫʤʽʩʥʦ ʟ ʧʨʦʚʽʜʥʦʶ ʫ ʛʘʣʫʟʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʠʩʪʝʤʠ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è ʢʦʤʧʘʥʽʻʶ ʊʆɺ çʇʨʦʢʦʤè ʙʫʣʦ 

ʧʽʜʧʠʩʘʥʦ ʜʦʛʦʚʽʨ ʧʨʦ ʩʫʤʽʩʥʫ ʩʧʽʚʧʨʘʮʶ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʩʫʤʽʩʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ʇʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʣʘ ʰʠʨʦʢʠʡ ʧʘʢʝʪ ʦʩʚʽʪʥʽʭ ʪʘ ʥʘʚʯʘʣʴʥʦ-

ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ:  

ī ʧʨʦʚʝʜʝʥʥʷ ʬʘʭʽʚʮʷʤʠ ʊʆɺ çʇʨʦʢʦʤè ʩʝʨʽʾ ʧʨʝʟʝʥʪʘʮʽʡ ʧʦ ʦʟʥʘʡʦʤʣʝʥʥʶ 
ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ɺʋɿʫ ʟ ʬʫʥʢʮʽʦʥʘʣʦʤ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è; 

ī ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʧʘʥʝʣʝʡ, ʥʘ ʷʢʠʭ ʩʪʫʜʝʥʪʠ ʪʘ ʬʘʭʽʚʮʽ IT-ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚ ʥʝʬʦʨʤʘʣʴʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙʛʦʚʦʨʠʪʠ ʩʧʝʮʠʬʽʢʫ ʨʦʙʦʪʠ ʚ 

ʛʘʣʫʟʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʇʇ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è ʪʘ 

ʜʝʪʘʣʴʥʽʰʝ ʟʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ī ʩʫʤʽʩʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʬʽʨʤʠ çʇʨʦʢʦʤè ʧʦ ʨʦʟʨʦʙʮʽ 

ʚʠʙʽʨʢʦʚʠʭ ʢʫʨʩʽʚ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʽ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è; 

ī ʧʨʦʚʝʜʝʥʥʷ ʬʘʭʽʚʮʷʤʠ ʊʆɺ çʇʨʦʢʦʤè ʩʝʨʽʾ ʤʘʩʪʝʨ-ʢʣʘʩʽʚ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʪʘ 

ʚʠʧʫʩʢʥʠʢʽʚ ʟ ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʦʢʨʝʤʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ; 

ī ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʨʘʤ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʢʠ ʪʘ 

ʩʪʘʞʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʘ ʙʘʟʽ ʢʦʤʧʘʥʽʾ çʇʨʦʢʦʤè ʟʘ ʥʘʧʨʷʤʢʘʤʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ.  

ɺʩʽ ʮʽ ʟʘʭʦʜʠ, ʱʦ ʙʫʣʦ ʩʧʣʘʥʦʚʘʥʦ ʥʘ 2015 ʨʽʢ ʙʫʣʦ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʘʥʦ, ʢʨʽʤ 

ʪʦʛʦ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʫ ʧʨʦ ʩʫʤʽʩʥʫ ʩʧʽʚʧʨʘʮʶ ʥʘʨʦʜʠʣʘʩʷ ʢʦʥʮʝʧʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʫʤʽʩʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. ʄʝʪʦʶ ʧʨʦʝʢʪʫ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʩʠʩʪʝʤʠ ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ ʅʋɹʽʇ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ 1ʉ:ʎʝʥʪʨʫ ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʎʉʅ) çʇʨʦʢʦʤè. ʃʘʙʦʨʘʪʦʨʽʶ ʚʽʜʢʨʠʪʦ ʫ ʛʨʫʜʥʽ 2016 ʨʦʢʫ ʪʘ ʩʴʦʛʦʜʥʽ ʚʦʥʘ ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ ʜʚʦʭ ʬʘʢʫʣʴʪʝʪʽʚ: ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘ 

ʥʘʧʨʷʤʦʤ ʧʽʜʛʦʪʦʚʢʠ çʝʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘè ʟʘʧʣʘʥʦʚʘʥʘ ʪʘʢʘ ʧʨʦʛʨʘʤʘ ʩʫʤʽʩʥʦʾ 

ʩʧʽʚʧʨʘʮʽ ʥʘ ʙʘʟʽ ʮʴʦʛʦ ʧʨʦʝʢʪʫ: ʚ 6-ʤʫ ʪʘ 7-ʤʫ ʩʝʤʝʩʪʨʽ ʩʪʫʜʝʥʪʠ ʮʴʦʛʦ ʥʘʧʨʷʤʫ 

ʧʽʜʛʦʪʦʚʢʠ ʩʣʫʭʘʶʪʴ ʢʫʨʩ çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚ ʫʧʨʘʚʣʽʥʥʽè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʯʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʚ 7-ʤʫ ʩʝʤʝʩʪʨʽ ʧʨʦʭʦʜʷʪʴ 

ʚʠʨʦʙʥʠʯʫ ʧʨʘʢʪʠʢʫ ʥʘ ʩʪʚʦʨʝʥʽʡ ʩʠʩʪʝʤʽ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʬʘʭʽʚʮʽʚ ʎʉʅ çʇʨʦʢʦʤè ʪʘ ʦʜʝʨʞʫʶʪʴ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʩʪʘʞʫʚʘʥʥʷ, ʚ 8-10-ʤʫ ʩʝʤʝʩʪʨʘʭ 
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ʤʦʞʫʪʴ ʦʙʨʘʪʠ ʜʣʷ ʚʫʟʴʢʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʢʫʨʩʠ ʧʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʫ ʨʽʟʥʠʭ ʧʽʜʩʠʩʪʝʤʘʭ ʚ ʎʉʅ çʇʨʦʢʦʤè.     

 

 

ʈʠʩ 1. ʇʨʦʛʨʘʤʘ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʥʘʧʨʷʤʫ çʝʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘè ʥʘ ʙʘʟʽ 

ʥʘʚʯʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ï ʮʝʥʪʨʫ ʢʦʤʧʝʪʝʥʮʽʾ 1ʉ  

 

 ɿ ʧʦʯʘʪʢʫ 2016 ʨʦʢʫ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ çʅʘʚʯʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ï ʮʝʥʪʨ 

ʢʦʤʧʝʪʝʥʮʽʾ 1ʉè  ʬʘʭʽʚʮʽ ʎʉʆ çʇʨʦʢʦʤè ʧʨʦʚʝʣʠ ʪʘʢʦʞ ʨʷʜ ʟʘʭʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. ʋ ʯʠʩʣʽ ʮʠʭ ʟʘʭʦʜʽʚ: ʤʘʡʩʪʝʨ-

ʢʣʘʩʠ çɺʠʨʦʙʥʠʯʝ ʧʣʘʥʫʚʘʥʥʷ ʚ "1ʉ: ʋʧʨʘʚʣʽʥʥʷ ɺʠʨʦʙʥʠʯʠʤ ʇʽʜʧʨʠʻʤʩʪʚʦʤ 8 ʜʣʷ 

ʋʢʨʘʾʥʠ"è ʪʘ çʆʨʛʘʥʽʟʘʮʽʷ ʧʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ ʫ ʢʦʥʬʽʛʫʨʘʮʽʾ "1ʉ:ɿʘʨʧʣʘʪʘ ʪʘ 

ʋʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʜʣʷ ʋʢʨʘʾʥʠ (2.1) "è ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨ ʦʨʛʘʥʽʟʘʮʽʾ 

ʘʛʨʦʙʽʟʥʝʩʫ ʪʘ ʦʙʣʽʢʫ ʽ ʘʫʜʠʪʫ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʪʨʝʥʽʥʛ ç"1ʉ:ɹʫʭʛʘʣʪʝʨʽʷ ʜʣʷ ʋʢʨʘʾʥʠ": 

ʪʠʧʦʚʽ ʧʨʦʙʣʝʤʠ ʦʙʣʽʢʫè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʤʘʛʽʩʪʨʘʪʫʨʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʆʙʣʽʢ ʽ ʘʫʜʠʪè. 

ʂʨʽʤ ʪʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʡʦʟʥʫ ʧʨʦʛʨʘʤʫ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ 

ʟʘʣʫʯʝʥʽ ʜʦ ʧʨʦʝʢʪʫ: ʮʝ ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʊʆɺ çʇʨʦʢʦʤè ʫ ʗʨʤʘʨʢʫ ʚʘʢʘʥʩʽʡ ʅʋɹʽʇ, ʘ 

ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʚʙʝʩʽʜ ʜʣʷ ʩʪʫʜʝʥʪʽʚ-ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ ʫ ʚʽʜʜʽʣʘʭ ʢʘʜʨʽʚ ʙʘʛʘʪʴʦʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʢʨʘʾʥʠ, ʷʢʽ ʻ ʢʣʽʻʥʪʘʤʠ ʬʽʨʤʠ çʇʨʦʢʦʤè ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʇʇ 

ç1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ 8è. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʱʝ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʚʞʝ ʜʘʣʘ 

ʨʝʟʫʣʴʪʘʪʠ: ʚ ʮʴʦʤʫ ʨʦʮʽ ʙʫʣʦ ʧʨʘʮʝʚʣʘʰʪʦʚʘʥʦ  ʜʝʢʽʣʴʢʘ ʚʠʧʫʩʢʥʠʢʽʚ ʥʘʧʨʷʤʽʚ 

ʧʽʜʛʦʪʦʚʢʠ  çʝʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘè ʪʘ çʦʙʣʽʢ ʽ ʘʫʜʠʪè.  

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʄʘʢʩʠʰʢʦ ʅ.ʂ., ʉʪʦʣʷʨʯʫʢ I.ɸ. ʂʦʤʧʣʝʢʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è // ʊʝʭʥʦʣʦʛʽʾ ç1ʉè ʫ ʧʽʜʛʦʪʦʚʮʽ ʝʬʝʢʪʠʚʥʠʭ ʪʘ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʢʘʜʨʽʚ: ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʐʦʩʪʦʾ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʅʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʦʩʚʽʪʽè,  ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ.ʐʝʚʯʝʥʢʘ, 14 ʣʶʪʦʛʦ 2013 ʨ. 

ʂʠʾʚ: çʂʘʬʝʜʨʘè, 2013. ï ʉ. 67-71 

 

 

 

 

 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

142 

 

UDC 004.658.4 

 

POL-ON - INFORMATION SYSTEM ON HIGHER EDUCATION IN POLAND 
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The author of POL-on is National Information Processing Institute (OPI) - an 

interdisciplinary research institute. Their principal aim is to provide access to complex and 

up-to-date information concerning Polish science. In addition, they conduct their own R&D 

projects, mainly of an applicable character, which serve as a stimulus for development of 

science, technology transfer and improvement of the Polish higher education system. OPI 

creates complex IT systems on science and higher education: from technology architecture, 

through data collection and verification (organization of processes, Internet search, semantic 

analysis) to data aggregation and visualization. The core recipient of OPI work is the Ministry 

of Science and Higher Education in Poland, for which the results of our research serve as an 

instrument for better decision-making. Accordingly, Information Processing Institute provides 

analysis for the two other central R&D financing agencies: the National Science Centre and 

the National Centre for Research and Development, as well as for the Ministry of Regional 

Development, other governmental bodies, public sector experts and entrepreneurs. 

POL-on collects data on all Polish scientific institutions and universities in order to: 

- Collect and share information on higher education, structure of various institutions, 

fields of study, students and people connected with science 

- Gather information about the quality of education system 

- Monitoring of material assistance spending 

- Control of tuition fees 

- Control multiple employment, as well as appropriate selection of education staff 

- Control over Financial Reporting 

The main areas of POL-on: 

- Basic data of scientific institutions and universities. The register reflects the 

structure of higher education and science in Poland. The collected data are publicly 

available and gathered for informational purposes. The register has a functionality 

that allows to obtain information on quality systems implemented in the specified 

institution or organizational unit. 

- Register of permission to award degrees by local universities and scientific and 

research institutes. This register allows to obtain information about units having the 

right to grant doctoral degrees and postdoctoral in various fields and disciplines of 

science and art. 

- Summary of reference for the study on a particular fields of study, level and profile 

of education. Summary presenting authority to conduct studies in a particular field, 

level and profile of education that have been given to academic units. 

- Nationwide list of students. It contains the most important information about 

students enrolled and studying at both full-time and part-time studies, such as 

personal data, the amount of ECTS and the scope of financial support for students. 

The register is prepared to control the disbursement of financial aid and tuition fees. 

- Register of researchers and academic teachers. Register maintained for verification 

of human resources minimum. 
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- Reporting. The data collected are intended to improve the reporting process by 

unifying dispersed reporting obligations. 

- The list of activities popularizing science. The purpose of the list is to collect 

information about the awards and commendations conferred on the Institutions or its 

employees, also collects information about the conferences, which were organized or 

co-organized by unit. 

- Records of properties, infrastructure, laboratories and equipment. Open access 

database that collects information about the resources of scientific research in order 

to popularize a wide range of potential users in both the academic and industrial. 

- List of patents and achievements. It collects information about obtained patents, 

reported inventions, trademark and copyright rights as well as the implemented 

products or research results. 

- Education unit survey/ assessment of Committee for Evaluation of Scientific Units. 

All units applying for subsidies for basic office operations from the state budget are 

obligated to submit special statement, named Education unit survey. On the basis of 

the survey, parametric rating of the current unit activity is calculated. 

- The electoral system to the Central Commission for Academic Degrees and Titles. 

Using the system first fully electronic elections to the Central Commission for 

Academic Degrees and Titles have been carried out. 

The system will also collect information held by the university library's collection, 

carried out investments, research projects and publications. 

Conclusions. From the higher education point of view this type of reporting system 

data to the ministry is very inconvenient. The main reason for this is the continuous 

monitoring of the financial management of universities, permission to conduct studies, 

staffing, and in general all the mechanisms of functioning of the scientific unit. Some 

indicators of the functioning of the university, such as the current number of students are 

monitored in real time. Gone was the manipulation amount of students to obtain a higher 

funding from the State budget. 

 

References 

 

1. Project website: https://polon.nauka.gov.pl/ 

 

 

 

 

ʋɼʂ 004.658.4 

 

ʉʊɺʆʈɽʅʅʗ ɭɼʀʅʆɰ ɹɸɿʀ ʂʆʈʀʉʊʋɺɸʏɯɺ ɼʃʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-
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˙̨̤̏̋̑̃ ˙ȢˏȢ 
 

ʆʨʛʘʥʽʟʘʮʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʩʚʽʪʥʴʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʚʢʫʧʽ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠ 

ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ ʦʜʥʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʚʠʢʣʠʢʘʻ ʷʢ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʪʘʢ ʽ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ, ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʠʡ 
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ʩʪʘʥ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚ ʋʢʨʘʾʥʽ. ɺʠʭʦʜʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ ʥʘ 

ʙʘʟʽ ʚʽʜʢʨʠʪʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ (ʥʘʧʨʠʢʣʘʜ, 

Google Apps). 

ɿʚʠʯʘʡʥʦ, ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʪʘʢʦʞ ʪʷʛʥʝ ʟʘ 

ʩʦʙʦʶ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ. ɸʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʦʣʘʥʽ, ʷʢʱʦ ʤʘʪʠ ʯʽʪʢʽ ʽʥʩʪʨʫʢʮʽʾ ʜʦ ʾʭ 

ʧʦʜʦʣʘʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ, ʷʢʫ ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʨ, ʻ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʚʽʜʢʨʠʪʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʧʠʩʫʚʘʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʥʝʦʙʭʽʜʥʠʭ ʯʘʩʪʠʥ: ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ, ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʥʘʚʯʘʣʴʥʠʡ ʨʝʧʦʟʠʪʦʨʽʡ, ʚʽʜʝʦ-ʧʦʨʪʘʣ, 

ʩʝʨʝʜʦʚʠʱʝ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʡ, ʽʥʪʝʛʨʘʮʽʷ ʽʟ 

ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʦʱʦ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʦʙ'ʻʜʥʫʚʘʣʴʥʠʭ ʯʘʩʪʠʥ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ 

ʻʜʠʥʘ ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʷʢ ʧʝʨʰʠʡ ʢʨʦʢ ʻʜʠʥʫ ʙʘʟʫ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ð ʻʜʠʥʠʡ ʚʭʽʜ. 

ɹʘʟʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʽʜʭʦʜʠ. ʗʢ ʦʜʠʥ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʘʨʽʘʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʪʠ ʦʜʥʫ ʟ 

ʛʦʣʦʚʥʠʭ ʩʠʩʪʝʤ ʚʞʝ ʩʪʚʦʨʝʥʠʭ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʷʢʘ ʤʘʻ ʧʦʯʘʪʢʦʚʫ ʙʘʟʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

(ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ). ɼʦ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʘʣʽ ʧʽʜôʻʜʥʫʚʘʪʠ ʽʥʰʽ ʤʦʜʫʣʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʪʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ ʽ ʥʝʧʝʚʥʠʤ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʤʘʡʙʫʪʥʴʦʛʦ ʧʽʜôʻʜʥʘʥʥʷ ʛʦʪʦʚʠʭ ʤʦʜʫʣʽʚ. ʆʩʢʽʣʴʢʠ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʟ ʥʠʭ 

ʤʘʪʠʤʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʚʘʰʦʶ ʩʠʩʪʝʤʦʶ. 

ɿʘʛʘʣʦʤ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ: 

ï ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʧʦ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤʘʭ, ʢʦʣʠ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʦʜʥʽʡ ʟ ʧʽʜʩʠʩʪʝʤ, ʚʽʥ ʚʽʜʨʘʟʫ ʞ ʩʪʚʦʨʶʻʪʴʩʷ ʫ 

ʚʩʽʭ ʽʥʰʠʭ; 

ï ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʣʝ ʟ ʧʦʪʨʝʙʦʶ ʘʚʪʦʨʠʟʘʮʽʾ ʚ ʢʦʞʥʽʡ ʟ 
ʧʽʜʩʠʩʪʝʤ; 

ï ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ ʻʜʠʥʦʛʦ ʚʭʦʜʫ, ʢʦʣʠ 

ʫʚʽʡʰʦʚʰʠ ʨʘʟ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʧʦ ʜʦʨʦʙʮʽ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʪʷʛʥʝ ʟʘ 

ʩʦʙʦʶ ʧʨʦʙʣʝʤʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʮʴʦʛʦ ʨʽʰʝʥʥʷ.  ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʻ ʥʘʡʣʝʛʰʠʤ ʪʘ 

ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʤ, ʧʨʦʪʝ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʚʠʭʦʜʫ ʚ ʢʦʞʥʽʡ ʟ 

ʧʽʜʩʠʩʪʝʤ. ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʨʫʛʦʤʫ ʪʘ ʥʽʚʝʣʶʻ ʡʦʛʦ ʥʝʜʦʣʽʢʠ. ɸʣʝ, ʚ ʪʦʡ ʞʝ 

ʯʘʩ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʢʠ. ʆʩʢʽʣʴʢʠ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʟʘʙʫʚ ʚʠʡʪʠ ʟ ʩʠʩʪʝʤʠ, ʪʦ 

ʽʥʰʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʚʭʽʜ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʪʨʘʧʣʷʻ ʧʽʜ ʮʠʤ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʦʤ ʜʦ 

ʙʫʜʴ-ʷʢʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʢʘʟʘʥʽ ʥʶʘʥʩʠ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ. 

ʋ ʙʘʛʘʪʴʦʭ ʛʦʪʦʚʠʭ ʩʠʩʪʝʤ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʚʞʝ ʚʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʙʘʟʘʤʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ Moodle ʤʘʻ ʪʘʢʽ ʤʦʜʫʣʽ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ: 

ï ʚʥʫʪʨʽʰʥʷ ʙʘʟʘ; 

ï ʩʝʨʚʝʨ LDAP; 

ï CAS ʩʝʨʚʝʨ (SSO); 

ï ʟʦʚʥʽʰʥʷ ɹɼ; 

ï e-mail - ʽʜʝʥʪʠʬʽʢʘʮʽʷ; 

ï ʩʝʨʚʝʨ IMAP; 

ï ʩʝʨʚʝʨ POP3; 

ï ʩʝʨʚʝʨ FirstClass; 
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ï ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ ʄʝʨʝʞʽ Moodle; 

ï cʝʨʚʝʨ NNTP; 

ï PAM (Pluggable Authentication Modules); 

ï ʩʝʨʚʝʨ RADIUS; 

ï shibboleth; 

ʇʨʦʪʝ, ʷʢʱʦ ʪʘʢ ʩʘʤʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʜʫʣʽ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʽʥʰʠʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʩʠʩʪʝʤ, ʷʢʽ ʫʚʽʡʜʫʪʴ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦ ʧʦʙʘʯʠʤʦ, ʱʦ ʪʦʯʢʦʶ 

ʧʝʨʝʪʠʥʫ (ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ, ʷʢʠʡ ʙʠ ʟʘʜʦʚʦʣʴʥʷʚ ʚʩʽʭ) ʻ ʙʘʟʘ ʜʘʥʠʭ LDAP. 

ʉʫʪʴ ʙʘʟʠ LDAP ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟ 

ʥʘʩʪʫʧʥʠʤ ʣʝʛʢʠʤ ʪʘ ʰʚʠʜʢʠʤ ʧʦʰʫʢʦʤ. ʊʦʤʫ ʩʘʤʝ LDAP ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʻʜʠʥʦʾ ʙʘʟʠ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʅʝ ʦʩʪʘʥʥʴʦʶ ʟ ʤʦʞʣʠʚʦʩʪʝʡ ʙʘʟʠ LDAP ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʥʘ Google Apps, ʥʘ ʩʝʨʚʽʩʠ ʷʢʦʛʦ ʤʦʞʝ ʧʽʜʧʠʩʘʪʠʩʷ ʥʘ ʙʝʟʢʦʰʪʦʚʥʽʡ ʦʩʥʦʚʽ 

ʙʫʜʴ-ʷʢʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ. ɸʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ Google ʥʘʜʘʻ ʣʠʰʝ 

ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʊʦʙʪʦ, ʚʩʷ ʙʘʟʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʝʜʝʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ LDAP, ʘ ʟ 

ʥʴʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ (ʘʙʦ ʚʠʜʘʣʷʶʪʴʩʷ) ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʥʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ ʭʤʘʨʽ 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʚ Google Apps. 

ʆʪʞʝ, ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʚʠʩʥʦʚʢʘʭ, ʨʦʟʨʦʙʣʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʩʠʩʪʝʤʫ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ 

ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ (Moodle) 

ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʦʩʚʽʪʥʴʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ ʧʦʯʘʪʢʫ 

ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʪʨʫʢʪʫʨʫ LDAP ʢʘʪʘʣʦʛʫ, ʚ ʷʢʽʡ ʦʢʨʝʤʦ ʚʠʟʥʘʯʠʣʠ ʜʝʨʝʚʦ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʩʪʫʜʝʥʪʽʚ ʜʦʜʘʪʢʦʚʦ 

ʨʦʟʜʽʣʠʣʠ ʟʘ ʬʘʢʫʣʴʪʝʪʘʤʠ, ʦʩʚʽʪʥʽʤʠ ʨʽʚʥʷʤʠ, ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ ʪʘ ʨʦʢʘʤʠ ʚʩʪʫʧʫ. 

ʉʧʽʚʨʦʙʽʪʥʠʢʽʚ ð ʟʘ ʢʘʬʝʜʨʘʤʠ, ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ ʚʽʜʜʽʣʘʤʠ. 

ʇʨʦʛʨʘʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʘʟʠ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʣʦ ʚʠʙʨʘʥʦ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ 

Debian Linux ʪʘ openLDAP. 

ɺ ʷʢʦʩʪʽ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʦʛʨʘʤʫ LDAP Account Manager (LAM, www.ldap-account-

manager.org), ʜʣʷ ʷʢʦʾ ʘʚʪʦʨʦʤ ʜʦʧʦʚʽʜʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʥʫ ʫʢʨʘʾʥʽʟʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ. 

ʅʘ ʮʝʡ ʯʘʩ ʜʦ ʻʜʠʥʦʾ ʙʘʟʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʜôʻʜʥʘʥʦ ʧʦʨʪʘʣ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʩʘʡʪ ʜʦʧʦʤʦʛʠ ʧʦ ʨʦʙʦʪʽ ʟ ʩʠʩʪʝʤʦʶ Moodle, ʧʦʨʪʘʣ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʡ ʅʋɹʽʇ 

ʋʢʨʘʾʥʠ, ʥʘʚʯʘʣʴʥʠʡ ʩʝʨʚʝʨ ʚʝʙ-ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʚʯʘʣʴʥʠʡ ʩʝʨʚʝʨ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. 
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ɺʀʐʋ 

 

˗̨̝̝̔̈̍̎̒̋́ ˛Ȣ 
  

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʙʫʜʴ-ʷʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʻ ʣʠʰʝ ʪʦʜʽ, 

ʢʦʣʠ ʫ ʥʽʡ ʜʦʙʨʝ ʥʘʣʘʛʦʜʞʝʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʮʝʩʠ [1]. ʇʨʦʙʣʝʤʘʪʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʚʠʰʽʚ, ʦʩʢʽʣʴʢʠ 

ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ï ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʚôʷʟʢʽʚ ʽʟ ʮʽʣʴʦʚʠʤʠ 

ʘʫʜʠʪʦʨʽʷʤʠ. ɼʦ ʪʘʢʠʭ ʫ ʚʠʰʘʭ ʥʘʣʝʞʘʪʴ: ʩʪʫʜʝʥʪʠ, ʚʠʢʣʘʜʘʯʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ 
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ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʨʦʙʦʪʦʜʘʚʮʽ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʘʨʪʥʝʨʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʤʽʞʥʘʨʦʜʥʽ), ʟʦʚʥʽʰʥʽ ʝʢʩʧʝʨʪʠ (ʥʘʧʨʠʢʣʘʜ, ʚʠʢʣʘʜʘʯʽ ʽʥʰʠʭ ʚʠʰʽʚ, 

ʥʘʫʢʦʚʮʽ) ʪʦʱʦ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʜʚʦʭ ʪʠʧʽʚ: 

ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

ʉʧʝʮʠʬʽʢʘ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʰʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ (ʥʘʧʨʠʢʣʘʜ, 

http://nubip.edu.ua/node/10330) ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʪʦʤʫ 

ʥʘʙʫʚʘʻ ʜʣʷ ʥʠʭ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝʨʽʜʢʦ ʧʠʪʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤ.  

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ (ʧʝʨʝʣʽʢ ʜʘʣʝʢʦ ʥʝ 

ʧʦʚʥʠʡ) ʥʘʣʝʞʘʪʴ: 

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʘʙʣʠʚʦʛʦ ʜʣʷ ʮʽʣʴʦʚʠʭ ʘʫʜʠʪʦʨʽʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʽʤʽʜʞʫ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙʤʽʥʽʚ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʽ 

ʢʝʨʽʚʥʠʢʘʤʠ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʣʘʥʽʚ ʨʦʟʚʠʪʢʫ ʚʠʰʫ ʪʦʱʦ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʷʢ ʧʨʦʩʪʦʨʫ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʧʦʙʫʜʦʚʫ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʥʘʣʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʩʘʡʪ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʡʦʛʦ ʧʽʜʨʦʟʜʽʣʽʚ, ʩʧʽʣʴʥʦʪʠ ʧʨʘʢʪʠʢʠ ʪʘ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʝʧʦʟʠʪʘʨʽʡ ʪʘ ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ, ʩʘʡʪʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ 

ʝʣʝʢʪʨʦʥʥʽ ʞʫʨʥʘʣʠ); ʨʦʟʚʠʪʦʢ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ; ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʜʽʣʦʚʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ (ʟʙʦʨʠ, ʥʘʨʘʜʠ, ʪʨʝʥʽʥʛʠ ʪʦʱʦ); ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʙʽʣʴʰʽʩʪʴ ʚʠʰʽʚ 

ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʷʢ ʩʢʣʘʜʦʚʫ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʅɿ [2]. ɸʥʘʣʽʟʫʶʯʠ ʨʝʩʫʨʩʠ ʽ ʩʝʨʚʽʩʠ ʩʫʯʘʩʥʦʛʦ ɯʥʪʝʨʥʝʪʫ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʨʝʘʣʽʟʦʚʘʥʽ ʣʽʜʝʨʘʤʠ ʨʠʥʢʫ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ï 

ʢʦʤʧʘʥʽʷʤʠ GoogleInc ʽ Microsoft. ɿʦʢʨʝʤʘ, ʢʦʤʧʘʥʽʷ GoogleInc ʫ ʤʝʞʘʭ ʧʨʦʝʢʪʫ Google 

Apps for Education ʥʘʜʘʻ ʚʣʘʩʥʽ ʩʝʨʚʽʩʠ ʜʣʷ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ [3]. ʂʦʤʧʘʥʽʷ Microsoft ʻ ʨʦʟʨʦʙʥʠʢʦʤ ʢʦʤʝʨʮʽʡʥʦʾ 

ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ Office 365. ʇʨʦʪʝ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʧʨʦʝʢʪʽ ʨʦʟʨʦʙʥʠʢ 

ʧʨʦʧʦʥʫʻ ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘʨʠʬʥʠʡ ʧʣʘʥ çOffice 365 ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ A2è [4]. 

ɼʦ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ GoogleApps ʽ Microsoft Office 365 ʷʢ 

ʩʢʣʘʜʦʚʠʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʰʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: 

- ʥʘʜʽʡʥʽʩʪʴ: ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʝʨʚʽʩʽʚ ʽ ʟʘʭʠʩʪ ʜʘʥʠʭ; 

- ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʽ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

- ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ (ʩʠʩʪʝʤʘ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʢʦʨʠʩʪʫʚʘʯ); 

- ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʜʠʩʢʦʚʦʛʦ (ʭʤʘʨʥʦʛʦ) ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

- ʫʢʨʘʾʥʦʤʦʚʥʠʡ ʽʥʪʝʨʬʝʡʩ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

- ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʋ ʅʋɹʽʇ ʋʢʨʘʾʥʠ (http://nubip.edu.ua/ ) ʻ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

GoogleApps (http://nubip.edu.ua/node/20801/3 ) ʽ Microsoft Office 365 [5] ʜʣʷ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʇʨʠʢʣʘʜʠ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. ʆʨʛʘʥʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙʤʽʥʽʚ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʰʫ 

 ̄ ʎʽʣʴʦʚʽ ʛʨʫʧʠ ʇʣʘʪʬʦʨʤʘ ʉʝʨʚʽʩʠ 

1 ɼʝʢʘʥʘʪ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʢʘʬʝʜʨʠ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʬʘʢʫʣʴʪʝʪʫ 

(http://nubip.edu.ua/node/2969 ) 

Office 365 ʂʦʨʧʦʨʘʪʠʚʥʘ ʧʦʰʪʘ, ʢʘʣʝʥʜʘʨ, 

ʩʧʽʣʴʥʽ ʜʦʢʫʤʝʥʪʠ 

2 ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ 

ʤʽʞʥʘʨʦʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

(http://nubip.edu.ua/node/4940), 

ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʤʽʞʥʘʨʦʜʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

GoogleInc ʂʦʨʧʦʨʘʪʠʚʥʘ ʧʦʰʪʘ, ʩʧʽʣʴʥʦʪʘ 

ʂʦʚʦʨʢʽʥʛ ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

(https://goo.gl/I2vNHB), ʩʝʨʚʽʩʠ 

Google Apps 

3 ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʝʥʪʨʫ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ 

(http://elearn.nubip.edu.ua/course/vie

w.php?id=216), ʩʧʽʚʨʦʙʽʪʥʠʢʠ 

ʫʥʽʚʝʨʩʠʪʝʪʫ 

GoogleInc ʂʦʨʧʦʨʘʪʠʚʥʘ ʧʦʰʪʘ, ʩʧʽʣʴʥʦʪʘ 

ɼʠʩʪʘʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘʚʯʘʥʥʷ ʚ  ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

(https://goo.gl/CrRkLq) 

4 ɺʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(http://nubip.edu.ua/node/3900), 

ʤʘʛʽʩʪʨʠ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ 

GoogleInc ʂʦʨʧʦʨʘʪʠʚʥʘ ʧʦʰʪʘ, 

ʩʧʽʣʴʥʦʪʠ: ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʝʢʪ 

(https://goo.gl/MSsKpl), 

Ekk1503m 

(https://goo.gl/sozzKx) 

5 ɺʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(http://nubip.edu.ua/node/3900), 

ʩʪʫʜʝʥʪʠ ʬʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

Office 365 ʂʦʨʧʦʨʘʪʠʚʥʘ ʧʦʰʪʘ, ʩʝʨʚʽʩʠ 

Office 365, ʟʦʢʨʝʤʘ 

https://goo.gl/cBSr3j  

GoogleInc ʉʧʽʣʴʥʦʪʘ GeekBigJob 

(https://goo.gl/G17gYp) 

 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʥʘʧʨʷʤ ʜʽʷʣʴʥʦʩʪʽ, 

ʢʦʤʫʥʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʣʘʥʫʚʘʪʠ, ʤʦʜʝʨʫʚʘʪʠ, ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʧʝʨʘʪʠʚʥʦ 

ʢʦʨʠʛʫʚʘʪʠ. ʇʦʙʫʜʦʚʘ ʯʠ ʦʧʪʠʤʽʟʘʮʽʷ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ 

ʣʠʰʝ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʘʫʜʠʪʫ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʛʣʠʙʠʥʥʽ ʽʥʪʝʨʚôʶ, ʘʥʢʝʪʫʚʘʥʥʷ, ʬʦʢʫʩ-ʛʨʫʧʠ ʪʦʱʦ. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ, ʩʠʩʪʝʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ɭʞʠʞʘʥʩʴʢʘ ʊ. ʂʦʨʧʦʨʘʪʠʚʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʥʘʧʨʷʤ ʜʽʷʣʴʥʦʩʪʽ 
ʦʨʛʘʥʽʟʘʮʽʾ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ï2009, ˉ1. ï ʉ. 43-49. 

2. ʆʣʝʢʩʶʢ ɺ. ʇ. ʋʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʷʢ ʩʢʣʘʜʦʚʠʭ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʅɿ // ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. ð 2014. ð ʊʦʤ 

41, No. 3. ï ʉ. 256ï267. 

3. GoogleApps for Education [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.google.com/enterprise/apps/education (4.06.2016). 

4. Office 365 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʂʦʨʧʦʨʘʮʽʷ ʄʘʡʢʨʦʩʦʬʪ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://office.microsoft.com/uk-ua/academic/FX103045755.aspx (4.06.2016). 

5. ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ., ʃʠʪʚʠʥʦʚʘ ʉ.ɻ., ʉʘʷʧʽʥʘ ʊ.ʇ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

[ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ] /ʆ.ɻ. ʂʫʟʴʤʽʥʩʴʢʘ, ʉ.ɻ. ʃʠʪʚʠʥʦʚʘ, ʊ.ʇ. ʉʘʷʧʽʥʘ // - ʂ.: ʎʇ 

çʂʦʤʧʨʽʥʪè, 2015. ï 341 ʩ. 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

148 

 

ʋɼʂ 371 

 

ʉʊʈɸʊɽɻɯʏʅɯ ʂʈʆʂʀ ʇɯɼɺʀʑɽʅʅʗ ʆɹɯɿʅɸʅʆʉʊɯ ʉʊʋɼɽʅʊɯɺ ʇʈʆ 

ɸʂɸɼɽʄɯʏʅʀʁ ʇʃɸɻɯɸʊ 

 

˗̨́̒́̓̋̎ ˑȢ 
 

ʅʘʷʚʥʽʩʪʴ ʪʝʢʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ ʟʨʦʙʠʚ ʧʣʘʛʽʘʪ ʣʝʛʰʝ, ʥʽʞ 

ʙʫʜʴ-ʢʦʣʠ. ʂʦʧʽʶʚʘʥʥʷ ʽ ʚʩʪʘʚʢʘ ʨʝʯʝʥʴ ʘʙʦ ʥʘʚʽʪʴ ʮʽʣʠʭ ʘʙʟʘʮʽʚ ʪʝʧʝʨ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʢʣʘʮʘʥʴ ʤʠʰʽ. ʉʪʨʘʪʝʛʽʶ, ʱʦ ʤʠ ʦʙʛʦʚʦʨʶʻʤʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʘʢʘʜʝʤʽʯʥʠʤ ʧʣʘʛʽʘʪʦʤ ʚ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʪʘ ʽʥʰʠʭ 

ʩʪʫʜʝʥʪʩʴʢʠʭ ʧʠʩʴʤʦʚʠʭ ʬʦʨʤʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ ʩʪʨʘʪʝʛʽʶ, ʤʦʞʥʘ ʜʦʧʦʤʦʛʪʠ 

ʟʘʦʭʦʪʠʪʠ ʩʪʫʜʝʥʪʽʚ ʮʽʥʠʪʠ ʯʫʞʽ ʧʨʘʮʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʚʣʘʩʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʢʨʦʢʽʚ ʩʪʨʘʪʝʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ, ʱʦʜʦ ʘʢʘʜʝʤʽʯʥʦʛʦ 

ʧʣʘʛʽʘʪʫ. 

ʇʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ, ʯʦʤʫ ʩʪʫʜʝʥʪʠ ʦʙʤʘʥʶʶʪʴ. ɼʝʷʢʽ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠʯʠʥ, ʯʦʤʫ ʩʪʫʜʝʥʪʠ ʩʭʠʣʴʥʽ ʦʙʤʘʥʶʚʘʪʠ ʪʘʢʽ: 

ɹʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ ʧʨʦʩʪʦ ʥʝ ʟʥʘʶʪʴ, ʱʦ ʪʘʢʝ ʧʣʘʛʽʘʪ. ɰʭ ʫʩʚʽʜʦʤʣʝʥʥʷ, ʷʢʱʦ ʪʘʢʽ ʻ, 

ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʽʩʥʫʶʯʠʭ ʣʝʛʝʥʜ ʽ ʤʽʬʽʚ. ɼʝʷʢʽ ʟ ʮʠʭ ʤʽʬʽʚ ʚʢʣʶʯʘʶʪʴ: çɺʩʝ ʚ 

ɯʥʪʝʨʥʝʪʽ ʻ ʩʫʩʧʽʣʴʥʠʤ ʥʘʜʙʘʥʥʷʤ ʽ ʤʦʞʝ ʙʫʪʠ ʩʢʦʧʽʡʦʚʘʥʦ ʙʝʟ ʮʠʪʫʚʘʥʥʷè; çʗʢʱʦ 

ʟʘʤʽʥʠʪʠ ʩʣʦʚʘ ʘʚʪʦʨʽʚ ʩʚʦʾʤʠ ʩʣʦʚʘʤʠ, ʪʦ ʥʝ ʧʦʪʨʽʙʥʦ ʮʠʪʫʚʘʪʠ ʡʦʛʦè; çʇʨʠ 

ʢʦʧʽʶʚʘʥʥʽ ʨʝʯʝʥʴ  ʤʝʥʰʝ ʜʝʩʷʪʠ ʩʣʽʚ, ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʘʧʢʠè ʪʦʱʦ. 

ɼʝʷʢʽ ʩʪʫʜʝʥʪ ʟʥʘʶʪʴ, ʱʦ ʪʘʢʝ ʧʣʘʛʽʘʪ, ʘʣʝ ʥʝ ʚʚʘʞʘʶʪʴ ʮʝ ʥʝʧʨʘʚʠʣʴʥʠʤ. ɺʦʥʠ 

ʤʘʶʪʴ ʦʩʦʙʠʩʪʫ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʪʦʤʫ, ʱʦ çʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʙʫʪʠ ʚʽʣʴʥʦʶè, ʽ ʱʦ 

ʢʦʧʽʶʚʘʥʥʷ ʚʽʜ ʽʥʰʠʭ ʜʞʝʨʝʣ ʻ ʧʨʦʩʪʦ ʧʨʠʡʥʷʪʥʦʶ ʧʨʘʢʪʠʢʦʶ ʫʪʠʣʽʟʘʮʽʾ, ʩʚʦʛʦ ʨʦʜʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ [3].  

ʉʪʫʜʝʥʪʠ ʻ ʧʨʠʨʦʜʥʠʤʠ ʝʢʦʥʦʤʘʡʟʝʨʘʤʠ. ɹʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ ʟʘʮʽʢʘʚʣʝʥʽ ʚ 

ʥʘʡʢʦʨʦʪʰʦʤʫ ʤʘʨʰʨʫʪʽ çʥʘʚʯʘʥʥʷè. ʂʦʧʽʶʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʽʥʦʜʽ ʚʠʛʣʷʜʘʻ ʷʢ ʬʘʢʪʦʨ 

ʝʢʦʥʦʤʽʾ ʯʘʩʫ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʩʪʫʜʝʥʪ ʚʽʜʯʫʚʘʻ ʩʝʙʝ ʚʞʝ ʧʝʨʝʚʘʥʪʘʞʝʥʠʤ ʨʦʙʦʪʦʶ. ɼʣʷ 

ʙʦʨʦʪʴʙʠ ʟ ʮʠʤ ʥʘʛʘʜʘʡʪʝ ʩʪʫʜʝʥʪʘʤ, ʱʦ ʤʝʪʘ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʝ ʪʽʣʴʢʠ 

çʧʨʦʞʠʪʠè ʚʩʽ ʢʫʨʩʠ, çʚʠʢʦʥʫʶʯʠ ʢʫʧʫ ʟʘʚʜʘʥʴ ʽ ʦʪʨʠʤʘʪʠ ʟʘ ʥʠʭ ʦʮʽʥʢʫè, ʘʣʝ ʚʯʠʪʠʩʷ 

ʽ ʨʦʟʚʠʚʘʪʠ ʚʣʘʩʥʽ ʥʘʫʢʦʚʽ ʥʘʚʠʯʢʠ. ʅʘʧʠʩʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʧʦʰʫʢ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʚʩʝʩʚʽʪʽ), ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

(ʦʩʥʦʚʥʘ ʨʦʙʦʪʘ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ), ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ (ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʜʫʤʘʪʠ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʷ), ʧʠʩʘʪʠ ʩʘʤʦʤʫ (ʤʦʚʘ ʻ ʥʘʡʤʦʛʫʪʥʽʰʘ ʟʙʨʦʷ ʥʘ ʟʝʤʣʽ), 

ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʩʪʫʜʝʥʪ ʥʘʚʯʘʻʪʴʩʷ 

ʽ ʨʦʟʚʠʚʘʻ ʩʚʦʾ ʥʘʚʠʯʢʠ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʬʘʭʽʚʮʝʤ ʚʽʥ ʙʫʜʝ ʚ ʩʚʦʻʤʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʞʠʪʪʽ [1].  

ʇʦ-ʜʨʫʛʝ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʷʩʥʶʚʘʣʴʥʫ ʨʦʙʦʪʫ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʱʦʜʦ 

ʧʣʘʛʽʘʪʫ. ʅʝ ʜʫʤʘʡʪʝ, ʱʦ ʩʪʫʜʝʥʪʠ ʜʦʩʢʦʥʘʣʦ ʚʩʝ ʟʥʘʶʪʴ, ʱʦ ʪʘʢʝ ʧʣʘʛʽʘʪ, ʥʘʚʽʪʴ ʷʢʱʦ 

ʚʦʥʠ ʢʠʚʘʪʠʤʫʪʴ ʛʦʣʦʚʘʤʠ, ʢʦʣʠ ʚʠ ʟʘʧʠʪʘʻʪʝ ʾʭ. ʇʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʯʽʪʢʝ 

ʚʠʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, çʇʣʘʛʽʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʣʦʚʘ ʘʙʦ ʽʜʝʾ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʥʝ ʜʘʶʯʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʶ ʣʶʜʠʥʫ. ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ ʯʫʞʽ ʩʣʦʚʘ, ʚʠ ʧʦʚʠʥʥʽ ʧʦʩʪʘʚʠʪʠ ʣʘʧʢʠ 

ʥʘʚʢʦʣʦ ʥʠʭ ʘʙʦ ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʚ ʙʣʦʢ ʮʠʪʘʪʠ ʽ ʨʦʟʢʨʠʪʠ ʜʞʝʨʝʣʦ ʚ ʮʠʪʘʪʽè [2]. ʅʘʛʘʜʘʪʠ 

ʩʪʫʜʝʥʪʘʤ, ʱʦ ʪʘʢʠʡ çʦʙʤʘʥè ʧʦʢʘʟʫʻ ʟʥʝʚʘʛʫ ʜʦ ʧʨʦʬʝʩʦʨʘ, ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ, ʽ ʚʩʴʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ʇʦ-ʪʨʝʪʻ, ʧʦʪʨʽʙʥʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʧʝʨʝʚʘʛʠ ʜʦʢʫʤʝʥʪʽʚ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʜʞʝʨʝʣʘ. 

ɹʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ, ʟʜʘʻʪʴʩʷ, ʥʝ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʣʠ ʚʦʥʠ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ 

ʜʞʝʨʝʣʦ, ʚʦʥʠ ʧʽʜʩʠʣʶʶʪʴ ʩʚʦʾ ʧʨʘʮʽ, ʘ ʥʝ ʧʦʩʣʘʙʣʶʶʪʴ ʾʭ. ɿ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʜʞʝʨʝʣʦ, 

ʷʢʝ ʧʝʨʝʬʨʘʟʫʚʘʣʠ ʘʙʦ ʮʠʪʫʚʘʣʠ, ʚʦʥʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʥʘʣʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ 
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ʨʦʙʦʪʫ ʽ ʩʠʥʪʝʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚ ʾʭ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ ʯʠ ʚʣʘʩʥʝ ʙʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ. 

ʅʘʣʝʞʥʝ ʮʠʪʫʚʘʥʥʷ ʪʘ ʧʦʩʠʣʘʥʥʷ ʪʘʢʦʞ ʟʘʩʚʽʜʯʫʻ ʧʦʚʘʛʫ ʩʪʫʜʝʥʪʘ ʜʦ ʪʚʦʨʮʽʚ ʽʜʝʡ ʪʘ 

ʘʨʛʫʤʝʥʪʽʚ ï ʚʰʘʥʦʚʫʶʯʠ ʥʘʫʢʦʚʮʽʚ ʽ ʾʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ. ɹʽʣʴʰʽʩʪʴ 

ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʰʽʚ ʩʘʤʽ ʩʪʘʥʫʪʴ ʧʨʘʮʽʚʥʠʢʘʤʠ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ, ʟʘʨʦʙʣʷʶʯʠ ʧʨʠʥʘʡʤʥʽ 

ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʞʠʪʪʷ ʩʪʚʦʨʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʦʤʫ ʚʦʥʠ ʟʘʮʽʢʘʚʣʝʥʽ ʚ 

ʟʙʝʨʝʞʝʥʥʽ ʧʦʚʘʛʠ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʘʚʪʦʨʩʪʚʦ ʽʜʝʡ ʽ ʧʨʘʮʴ. 

ɯ ʥʝ ʦʩʪʘʥʥʽʤ ʟʘʭʦʜʦʤ ʙʦʨʦʪʴʙʠ ʟ ʧʣʘʛʽʘʪʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʨʘʬʽʚ ʪʘ ʧʦʢʘʨʘʥʥʷ. 

ʗʢʱʦ ʽʥʩʪʠʪʫʮʽʡʥʘ ʧʦʣʽʪʠʢʘ ʽʩʥʫʻ, ʪʦ ʨʦʟʨʦʙʣʷʶʪʴ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʘʢʘʜʝʤʽʯʥʠʡ ʧʣʘʛʽʘʪ 

ʪʘ ʡʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝ ʚʢʘʟʘʥʦ ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ ʘʙʦ ʧʦʢʘʨʘʥʥʷ ʧʦʚ'ʷʟʘʥʽ ʟ ʜʦʧʫʱʝʥʥʷʤ 

ʧʣʘʛʽʘʪʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʠʡ çʦʙʤʘʥ ʚ ʜʦʢʫʤʝʥʪʽè ʪʦ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʥʝʛʘʪʠʚʥʦʾ ʦʮʽʥʢʠ, ʘʣʝ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʙʠʪʠ ʪʘ ʧʝʨʝʟʜʘʪʠ ʨʦʙʦʪʫ. ɼʨʫʛʠʡ 

ʘʢʪ ʦʙʤʘʥʫ ʧʨʠʟʚʝʜʝ ʜʦ ʚʽʜʨʘʭʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʪʦʱʦ. ʐʪʨʘʬʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʟʠʪʠʚʥʦʤʫ ʩʚʽʪʣʽ: ʰʪʨʘʬʠ ʽʩʥʫʶʪʴ, ʱʦʙ ʟʘʩʧʦʢʦʾʪʠ ʯʝʩʥʠʭ ʩʪʫʜʝʥʪʽʚ, 

ʱʦ ʾʭ ʟʫʩʠʣʣʷ ʧʦʚʘʞʘʶʪʴ ʽ ʮʽʥʫʶʪʴ, ʪʘʢ ʱʦ ʙ ʪʽ, ʭʪʦ ʧʨʠʧʫʩʢʘʶʪʴ ʫ ʨʦʙʦʪʽ ʧʣʘʛʽʘʪ 

ʙʫʜʫʪʴ ʧʦʢʘʨʘʥʽ ʧʦ ʩʫʪʽ [2].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʙʘʟʠ ʜʘʥʠʭ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʎʷ ʢʘʪʝʛʦʨʽʷ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ, ʷʢ ʧʨʘʚʠʣʦ, ʢʦʤʝʨʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ, Unplag), ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʷʪʠ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʩʪʫʜʝʥʪʽʚ. 
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A METHOD OF TOPIC EXTRACTION IN INFORMATION RETRIEVAL 

 

Polyakov S., Soroka P. 
 

One of the underlying principles of information retrieval (IR) systems is that ñusers can 

express their information needs by formulating queries which represent their topicsò (Wang, 

2011, p. 27). A topic generally reflects what an information object is about. The classical 

general model of IR described by Lancaster and Warner (1993) is based on the concept of 

representation where the IR system represents information objects, users represent their 

information needs, and a matching process returns information objects. 
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Translation into representation on both the user side and on the system side of this 

model includes conceptual analysis. A conceptual analysis of the userôs information need is 

taking place in the userôs mind. Similarly, the information objects in an IR system undergo 

conceptual analysis, other processing, and receive representations in a system. This 

conceptual analysis can be done by humans or it can be automatic or it can be a combination 

of both. An information object can consist of different types of concepts such as topics, 

names, places, or time periods. This paper is focused on topical concepts. 

The vector space model (VSM) is an algebraic model introduced by Gerard Salton and 

his associates (Salton, Wong, & Yang, 1975) for representing text documents. In this model, 

each document of a document collection is represented as a vector in a term space (see 

Figure 1-a). Each term selected for use is a dimension in this space and a set of these terms is 

a vocabulary of the model. Similarities computed using a VSM model are used for relevance 

ranking in modern IR systems and enterprise search platforms such as Apache Solr. 

 

 

 

Figure 1. Vector space model (VSM) term space (a) and latent semantic analysis (LSA) 

abstract dimensions space with rotation of dimensions (b). 

 

Another approach for representation of information objects, particularly text documents, 

is latent semantic analysis (LSA) introduced by Deerwester et al. (1990). This approach is 

built on VSM and provides a space for representing both terms and documents. This space is 

introduced in addition to the VSM space and, unlike the VSM terms space, uses abstract 

dimensions. So relationships between documents and terms are represented in two types of 

spaces: One is the terms space (see Figure 1-a) and another is the abstract dimensions space 

(see Figure 1-b). 

The number of LSA dimension can be reduced and the reduced LSA model can be used 

to approximate the relationships between terms and documents in the abstract dimensions 

space. The advantage of this approximation is to describe the major associative and latent 

conceptual patterns and ignore the less important ones (noise) in the documents. The relations 

between documents and terms in the reduced model depend on indirect associations in the 

whole collection and allow representing underlying meaning of a single term or document. 
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The relations described by the reduced model also allow for solving the synonymy problem 

and partially alleviating the polysemy problem (Deerwester et al., 1990). 

It was believed that ñLSA dimensions as extracted are fundamentally uninterpretableò 

(Landauer, Laham, & Derr, 2004, p. 5219). This conclusion suggests that it is not possible to 

interpret a dimension by its association with a distinct concept through the documents and 

terms. However, Sidorova et al. (2008) demonstrated that applying post-LSA dimensions 

rotation can solve the problem of interpretability of dimensions. This post-LSA rotation of 

dimensions and a set of procedures for determining concepts associated with each rotated 

dimension were referred to here as rotated latent semantic indexing (rLSI). Figure 1-b shows 

rotated dimensions and concepts areas. The assumption was made that Document A and Term 

X represent the predominant Concept K, while Document B and Term Y represent the 

predominant Concept L. The new Rotated Dimensions 1 and 2 may be associated with the 

Concepts K and L correspondingly. 

rLSI was previously used for discovering themes and trends in collections of documents 

(Winson-Geideman & Evangelopoulos, 2013). However, there have been no studies 

investigating the potential use of rLSI in IRs for the purposes of documentsô topical concepts 

representation and use of these representations as a faceted search tool in the user interface. 

The authors of this paper used rLSI, an LSA-based method for semi-automatic topical 

conceptual analysis of collections of documents, leading to topic extraction. To evaluate the 

rLSI in the IRs context two experimental systems were built, collection of the documents was 

processed, and experiment involving users was conducted. One of the findings of the study is 

that topical labels generated using rLSI provide the same levels of satisfaction with the search 

process as topical labels created by the professional indexers using best practices. 
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ɸʅʆʊʋɺɸʅʅʗ ʅɽʉʊʈʋʂʊʋʈʆɺɸʅʀʍ ʊɽʂʉʊɯɺ 

 

˞̏̑̏̋́ ˜Ȣ˙Ȣ 
 

ɸʥʦʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʙʫʜʴ ʷʢʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ. ɸʥʦʪʫʚʘʥʥʷ ʥʝ 

ʟʘʚʘʜʠʪʴ ʽ ʢʦʥʢʨʝʪʥʽʡ ʣʶʜʠʥʽ, ʪʘʢ ʷʢ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʟ ʤʝʪʦʶ ʰʚʠʜʢʦʛʦ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʫʙʣʽʢʘʮʽʻʶ, ʷʢʘ ʾʾ ʮʽʢʘʚʠʪʴ, ʘʙʦ ʟ ʧʽʜʙʦʨʦʤ ʩʪʘʪʝʡ  ʟ ʦʜʥʦʾ ʪʝʤʘʪʠʢʠ. 

ʅʠʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʨʫʯʥʝ ʘʥʦʪʫʚʘʥʥʷ. ʁʦʛʦ ʜʦʩʪʦʾʥʩʪʚʦʤ ʻ ʚʠʩʦʢʘ ʷʢʽʩʪʴ 

ʩʢʣʘʜʘʥʥʷ ʘʥʦʪʘʮʽʾ, ʜʦʩʠʪʴ ʪʦʯʥʝ ʧʝʨʝʜʘʥʥʷ ʩʫʪʽ ʧʫʙʣʽʢʘʮʽʾ, ʘ ʜʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʟʘʪʨʘʪʠ ʪʘ ʥʝʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʾʾ ʩʢʣʘʜʘʥʥʷ. ʗʢʽʩʥʝ ʘʥʦʪʫʚʘʥʥʷ 

ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʥʦʪʘʮʽʾ ʨʝʯʝʥʴ, ʷʢʽ ʦʩʚʽʪʣʶʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʤ, 

ʥʘʚʝʜʝʥʠʭ ʚ ʜʦʢʫʤʝʥʪʽ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʥʘʜʤʽʨʥʦʩʪʽ. 

ʇʨʦʮʝʩʩ ʘʥʦʪʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʪʨʠ ʝʪʘʧʠ: 

1. ɸʥʘʣʽʟ ʚʠʭʽʜʥʦʛʦ (ʙʘʟʦʚʦʛʦ) ʪʝʢʩʪʫ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʩʥʦʚʢʫ. 

ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʧʨʘʮʴ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘʚʢʦʣʦ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʨʝʬʝʨʫʚʘʥʥʷ ʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ.  

ɺʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʦʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ: 

ï ɺʠʪʷʛ ï ʧʨʦʧʦʥʫʻ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʬʨʘʛʤʝʥʪʽʚ (ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʮʝ 

ʨʝʯʝʥʥʷ) ʽʟ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʽ ʟôʻʜʥʘʥʥʷ ʾʭ ʚ ʘʥʦʪʘʮʽʶ. 

ï ʋʟʘʛʘʣʴʥʝʥʥʷ ï ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʝʥʠʭ ʛʨʘʤʘʪʠʢ 

ʧʨʠʨʦʜʥʽʭ ʤʦʚ, ʪʝʟʘʫʨʫʩʽʚ, ʦʥʪʦʣʦʛʽʯʥʠʭ ʜʦʚʽʜʥʠʢʽʚ ʪʦʱʦ, ʥʘ ʙʘʟʽ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʪʘ ʡʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʋ ʧʽʜʭʦʜʽ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʪʷʛʫʚʘʥʥʽ ʬʨʘʛʤʝʥʪʽʚ ʤʝʪʦʜʦʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʰʘʙʣʦʥʽʚ, ʚʠʜʽʣʷʶʪʴ ʥʘʡʙʽʣʴʰ ʣʝʢʩʠʯʥʽ ʪʘ ʩʪʘʪʠʯʥʦ ʟʥʘʯʠʤʽ ʯʘʩʪʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʘʥʦʪʘʮʽʷ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʩʪʠʤ ʟôʻʜʥʘʥʥʷʤ ʚʠʙʨʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʘʥʦʤʫ ʧʽʜʭʦʜʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. ʆʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʟ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʨʘʛʤʝʥʪʫ ʚ ʪʝʢʩʪʽ, ʯʘʩʪʦʪʽ 

ʡʦʛʦ ʧʦʷʚʠ, ʯʘʩʪʦʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʣʶʯʦʚʠʭ ʨʝʯʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʯʥʦʾ 

ʟʥʘʯʠʤʦʩʪʽ.  

ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʮʽʡ ʤʦʜʝʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʜʝ ʫ ʚʩʴʦʤʫ 

ʪʝʢʩʪʽ ʘʙʦ ʫ ʦʢʨʝʤʦ ʚʟʷʪʦʤʫ ʨʦʟʜʽʣʽ (ʧʘʨʘʛʨʘʬʽ) ʧʦʷʚʣʷʻʪʴʩʷ ʮʝʡ ʬʨʘʛʤʝʥʪ ï ʥʘ ʧʦʯʘʪʢʫ, 

ʚ ʩʝʨʝʜʠʥʽ ʘʙʦ ʢʽʥʮʽ, ʘ ʪʘʢʦʞ ʯʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʥ ʫ ʢʣʶʯʦʚʠʭ ʨʦʟʜʽʣʘʭ, ʥʘʧʨʠʢʣʘʜ ʫ 

ʚʩʪʫʧʽ ʘʙʦ ʫ ʚʠʩʥʦʚʢʘʭ. 

ʂʣʶʯʦʚʽ ʬʨʘʟʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʣʝʢʩʠʯʥʽ ʨʝʟʶʤʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʽ ʷʢ çʚ ʮʽʡ 

ʩʪʘʪʪʽè, çʨʘʟʦʤ ʟ ʪʠʤè, çʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫè ʪʦʱʦ. ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʣʶʯʦʚʦʾ 

ʬʨʘʟʠ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʪʘʢʦʞ ʽ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʚ ʮʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʦʮʽʥʦʯʥʦʛʦ 

ʪʝʨʤʽʥʫ, ʥʘʧʨʠʢʣʘʜ, çʦʩʥʦʚʥʠʡè ʘʙʦ çʜʦʧʦʤʽʞʥʠʡè. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʮʽʡ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʩʪʘʪʠʯʥʦʾ ʚʘʞʣʠʚʦʩʪʽ, ʷʢʠʡ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʥʜʝʢʩʘʮʽʾ, 

ʧʨʠ ʷʢʽʡ ʦʙʯʠʩʣʶʶʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʣʝʢʩʝʤ. 

ʊʘʢʦʞ ʮʷ ʤʦʜʝʣʴ ʧʨʦʧʦʥʫʻ ʧʝʨʝʛʣʷʜ ʪʝʨʤʽʥʽʚ ʫ ʬʨʘʛʤʝʥʪʽ ʪʝʢʩʪʫ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʜʦʜʘʪʢʦʚʦʶ ʥʘʷʚʥʽʩʪʶ ʪʝʨʤʽʥʽʚ ʚ ʟʘʛʦʣʦʚʢʫ, ʚ 

ʢʦʣʦʥʪʠʪʫʣʽ, ʫ ʧʝʨʰʦʤʫ ʧʘʨʘʛʨʘʬʽ ʘʙʦ ʚ ʟʘʧʠʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʠʜʽʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 
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ʪʝʨʤʽʥʽʚ, ʷʢʽ ʥʘʡʪʦʯʥʽʰʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʪʝʨʝʩʠ ʢʦʨʠʩʪʫʚʘʯʘ, ï ʮʝ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ 

ʥʘʣʘʰʪʫʚʘʪʠ ʘʥʦʪʘʮʽʶ ʥʘ ʢʦʥʢʨʝʪʥʫ ʣʶʜʠʥʫ ʘʙʦ ʛʨʫʧʫ. 

ʋ ʧʽʜʭʦʜʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʘʥʦʪʘʮʽʾ ʧʦʪʨʽʙʥʽ ʧʦʪʫʞʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʨʝʩʫʨʩʠ ʜʣʷ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʽʭ ʤʦʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʨʘʤʘʪʠʢʠ ʽ ʩʣʦʚʥʠʢʠ ʜʣʷ 

ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʨʦʟʙʦʨʫ ʽ ʛʝʥʝʨʘʮʽʾ ʧʨʠʨʦʜʥʴʦʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʪʨʽʙʥʽ ʜʝʷʢʽ ʦʥʪʦʣʦʛʽʯʥʽ ʜʦʚʽʜʥʠʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʤʽʨʢʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʟʜʦʨʦʚʦʛʦ ʛʣʫʟʜʫ, ʽ ʧʦʥʷʪʪʷ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ 

ʧʽʜʭʽʜ ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʤʝʪʦʜʽʚ.  

ʇʝʨʰʠʡ ʪʠʧ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʘʜʠʮʽʡʥʦʤʫ ʣʽʥʛʚʽʩʪʠʯʥʦʤʫ ʤʝʪʦʜʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ 

ʨʦʟʙʦʨʫ ʨʝʯʝʥʴ. ʊʫʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʩʝʤʘʥʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʘʥʦʪʫʚʘʥʥʷ ʜʝʨʝʚ 

ʨʦʟʙʦʨʫ. ʇʨʦʮʝʜʫʨʠ ʧʦʨʽʚʥʷʥʥʷ ʤʘʥʽʧʫʣʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʝʨʝʚʘʤʠ ʟ ʤʝʪʦʶ 

ʚʠʜʘʣʝʥʥʷ ʽ ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ ʯʘʩʪʠʥ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʥʷ ʛʽʣʦʢ ʥʘ ʙʘʟʽ 

ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʪʘʢʠʭ ʷʢ ʜʫʞʢʠ ʘʙʦ ʚʙʫʜʦʚʘʥʽ ʫʤʦʚʥʽ ʘʙʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ 

ʨʝʯʝʥʥʷ. ʇʽʩʣʷ ʪʘʢʦʾ ʧʨʦʮʝʜʫʨʠ ʜʝʨʝʚʦ ʨʦʟʙʦʨʫ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ, ʩʪʘʶʯʠ, ʧʦ ʩʫʪʽ, 

ʩʪʨʫʢʪʫʨʥʦʶ ʚʠʞʠʤʢʦʶ  ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ. 

ɼʨʫʛʠʡ ʪʠʧ ʤʝʪʦʜʚ̔ ʘʥʦʪʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʽʥʥʽ ʧʨʦʨʦʜʥʴʦʾ ʤʦʚʠ. 

ʉʠʥʪʘʢʩʠʯʥʠʡ ʨʦʟʙʽʨ ʚʭʦʜʠʪʴ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʚ ʪʘʢʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʘʣʝ ʜʝʨʝʚʘ 

ʨʦʟʙʦʨʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʥʠʢʘʶʪʴ. ʅʘʚʧʘʢʠ, ʬʦʨʤʫʶʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʩʶ ʚʠʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ ʪʝʢʩʪʦʚʽʡ 

ʙʘʟʽ ʟʥʘʥʴ. ɺ ʷʢʦʩʪʽ ʩʪʨʫʢʪʫʨ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʦʨʤʫʣʠ ʣʦʛʽʢʠ ʧʨʝʜʠʢʘʪʽʚ, 

ʩʝʤʘʥʪʠʯʥʘ ʤʝʨʝʞʘ ʘʙʦ ʥʘʙʽʨ ʬʨʝʡʤʽʚ. 

ʇʽʜʭʽʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʪʷʛʫʚʘʥʥʽ ʬʨʘʛʤʝʥʪʽʚ, ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʽʥʬʦʨʤʘʮʽʾ. ɯʟ-ʟʘ ʪʦʛʦ, ʱʦ ʨʦʙʦʪʘ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʙʦʨʮʽ ʦʢʨʝʤʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʨʝʯʝʥʴ ʘʙʦ ʬʨʘʟ, ʪʝʢʩʪ ʘʥʦʪʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʟʙʘʚʣʝʥʠʡ 

ʟʚôʷʟʥʦʩʪʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʘʥʦʪʘʮʽʾ, ʷʢʽ ʥʝʨʽʜʢʦ 

ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʜʦʧʦʚʥʶʻ ʚʠʭʽʜʥʠʡ ʪʝʢʩʪ. ʊʘʢ ʷʢ ʚʽʥ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʬʦʨʤʘʣʴʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʦʢʫʤʝʥʪʽ, ʪʦ ʡʦʛʦ ʤʦʞʥʘ ʣʝʛʢʦ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘ ʚʠʩʦʢʫ  

ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʩʠʣʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

   ʇʽʜʭʽʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʽ ʪʘ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʦʪʨʝʙʫʻ ʧʦʚʥʦʮʽʥʥʠʭ ʜʞʝʨʝʣ ʟʥʘʥʴ. ʎʝ ʻ ʩʝʨʡʦʟʥʠʤ ʙʘʨ'ʻʨʦʤ ʜʣʷ ʡʦʛʦ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʦʤʫ ʨʦʟʨʦʙʥʠʢʠ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʦʪʫʚʘʥʥʷ ʚʩʝ ʙʽʣʴʰʝ 

ʩʭʠʣʷʶʪʴʩʷ ʜʦ ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤ, ʘ ʜʦʩʣʽʜʥʠʢʘʤ ʫʩʧʽʰʥʦ ʚʜʘʻʪʴʩʷ ʦʙôʻʜʥʫʚʘʪʠ ʩʪʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʽ ʤʝʪʦʜʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ. 
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ʉɽʈʊʀʌɯʂɸʎɯʗ ʊɸ ʉʊɸʅɼɸʈʊʀɿɸʎɯʗ ɺʆʃʆɼɯʅʅʗ ʂʆʄʇôʖʊɽʈʅʀʄʀ 

ʊɽʍʅʆʃʆɻɯʗʄʀ ʗʂ ʌɸʂʊʆʈ ʇɯɼɺʀʑɽʅʅʗ ʂʆʅʂʋʈɽʅʊʆɿɼɸʊʅʆʉʊɯ 

ɺʀʇʋʉʂʅʀʂɯɺ ɺʀʑɯʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɯɺ 

 

ˎ̨̏̑̏̅̋̎́ ˴Ȣȟ ˎ̨̏̑̏̅̋̎ ːȢ 
 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ (ʷʢ ʫʢʨʘʾʥʩʴʢʦʛʦ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʦʛʦ) ʻ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʥʘʥʴ ʚʠʧʫʩʢʥʠʢʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚʠʤʦʛʘʤ ʧʨʘʢʪʠʯʥʦʾ 

ʨʦʙʦʪʠ. ʅʘʷʚʥʽʩʪʴ ʜʠʧʣʦʤʫ ʚʞʝ ʥʝ ʛʘʨʘʥʪʫʻ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ (ʦʩʦʙʠʩʪʽʩʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʬʘʭʽʚʮʷ (ʩʧʽʚʨʦʙʽʪʥʠʢʘ) ʚʠʨʽʰʫʚʘʪʠ ʧʝʚʥʠʡ ʢʣʘʩ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ). ʉʴʦʛʦʜʥʽ ʚʞʝ ʥʝʜʦʩʪʘʪʥʴʦ ʟʜʦʙʫʪʠ ʦʩʚʽʪʫ ʽ ʟʘʭʠʩʪʠʪʠ ʜʠʧʣʦʤ 

ʙʘʢʘʣʘʚʨʘ ʘʙʦ ʤʘʛʽʩʪʨʘ. ʑʦʙ ʜʦʙʨʝ ʧʨʘʮʝʚʣʘʰʪʫʚʘʪʠʩʴ, ʥʝʦʙʭʽʜʥʦ ʜʦʚʦʜʠʪʠ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʨʝʪʝʥʜʝʥʪʘʤʠ. ɺʧʝʚʥʝʥʽʩʪʴ ʨʦʙʦʪʦʜʘʚʮʷ ʫ ʧʨʦʬʝʩʽʡʥʽʡ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʢʦʤʧʘʥʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʩʠʩʪʝʤ ʩʝʨʪʠʬʽʢʘʮʽʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, ʟ 

ʳʥʰʦʛʦ ʙʦʢʫ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʛʘʣʫʟʝʚʠʭ ʩʠʩʪʝʤ ʩʝʨʪʠʬʽʢʘʮʽʾ. ʋ ʩʬʝʨʽ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʢʦʤʧôʁʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ (ɯʂʊ) ʮʝ ʧʠʪʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʽʰʝʥʝ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʧʨʦʛʨʘʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʟʥʘʥʴ (ECDL - European Computer Driving 

Licence), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʠʯʦʢ ʚʦʣʦʜʽʥʥʷ ɯʂʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʟʘʛʘʣʴʥʦʫʞʠʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ. 

ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʻʜʠʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʬʫʥʢʮʽʡ, ʘ ʥʝʟʘʣʝʞʥʘ ʤʽʞʥʘʨʦʜʥʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʽʜʪʚʝʨʜʠʪʴ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʽ ʨʽʚʝʥʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʫ ʙʫʜʴ-ʷʢʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʦʶ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘʣʝʞʥʦ ʚʽʜ ʤʦʪʠʚʘʮʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʪʠʬʽʢʘʪʫ ʤʦʞʥʘ 

ʧʽʜʪʚʝʨʜʠʪʠ ʩʚʽʡ ʬʘʭʦʚʠʡ ʨʽʚʝʥʴ ʥʘ ʦʜʥʦʤʫ ʟ ʪʘʢʠʭ ʨʽʚʥʽʚ [1]: ʨʦʟʫʤʽʥʥʷ ɯʂʊ, ɯʂʊ-

ʛʨʘʤʦʪʥʽʩʪʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ; ɯʂʊ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; ʩʧʝʮʽʘʣʴʥʽ 

ʟʥʘʥʥʷ ʪʘ ʜʦʩʚʽʜ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙʽʡʤʘʪʠ ʧʨʦʚʽʜʥʽ ʧʦʩʘʜʠ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʤʽʞʥʘʨʦʜʥʠʭ ʟʚôʷʟʢʽʚ ʋʢʨʘʾʥʠ, ʾʾ ʚʭʦʜʞʝʥʥʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ 

ʩʚʽʪʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ECDL-ʪʝʩʪʫʚʘʥʥʷ, ʷʢʝ ʚʩʝ ʰʠʨʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʷʢ ʩʪʘʥʜʘʨʪ ʜʝ ʬʘʢʪʦ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʷ ʙʫʜʴ-ʷʢʦʾ ʩʬʝʨʠ. 

ʇʠʪʘʥʥʷ ʧʝʨʝʭʦʜʫ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ 

ʧʝʨʰʦʨʷʜʥʫ ʚʘʞʣʠʚʽʩʪʴ. ʇʝʨʝʚʘʛʠ ʥʘʷʚʥʦʩʪʽ ʻʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʪʘʢʦʾ ʚʘʞʣʠʚʦʾ 

ʛʘʣʫʟʽ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʞʝ ʚʠʟʥʘʣʠ ʙʽʣʴʰʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʦʩʚʽʪʥʽʭ 

ʦʨʛʘʥʽʟʘʮʽʡ. ʋʯʘʩʪʴ ʚ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʦʤʫ ʧʨʦʮʝʩʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʝʩʪʠʞʫ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʟʘ ʢʦʨʜʦʥʦʤ. ɺʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤ ECDL-ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ ʧʦʜʘʣʴʰʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ ʥʘ ʩʝʨʪʠʬʽʢʘʮʽʶ 

ʰʣʷʭʦʤ ECDL-ʪʝʩʪʫʚʘʥʥʷ ʨʦʙʠʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʧʦʢʨʘʱʠʪʴ ʨʝʧʫʪʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɺ ʮʽʣʦʤʫ ʞ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ECDL-ʪʝʩʪʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʧʝʨʝʚʘʛʠ ʷʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, 

ʪʘʢ ʽ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʷ [2].  

ɼʣʷ ʩʪʫʜʝʥʪʘ, ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʪʘʢʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ 

ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʚʣʘʩʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ; ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ; ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚ ʥʦʚʦʤʫ ʪʨʫʜʦʚʦʤʫ 

ʢʦʣʝʢʪʠʚʽ; ʧʽʜʚʠʱʠʪʠ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʩʧʨʦʩʪʠʪʠ ʪʘ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ 
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ʧʦʰʫʢʫ ʨʦʙʦʪʠ; ʟʘʙʝʟʧʝʯʠʪʠ ʩʦʮʽʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ; ʩʧʨʠʷʪʠ ʦʪʨʠʤʘʥʥʶ 

ʙʽʣʴʰʦʾ ʦʧʣʘʪʠ ʧʨʘʮʽ; ʧʽʜʚʠʱʠʪʠ ʚʣʘʩʥʠʡ ʽʤʽʜʞ. 

ɼʣʷ ʨʦʙʦʪʦʜʘʚʮʷ ʩʝʨʝʜ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʜʦʧʦʤʦʛʫ ʚ ʚʠʙʦʨʽ ʷʢʽʩʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ; ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʷʢʦʩʪʽ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ; ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʫ; ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ; ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʧʝʨʩʦʥʘʣʫ; 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ; ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʨʦʬʝʩʽʡʥʠʭ 

ʥʘʚʠʯʦʢ ʧʝʨʩʦʥʘʣʫ. 

ɼʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘʢʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʩʽʤ ʨʽʚʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ; ʷʢʽʩʥʽ, ʚʠʟʥʘʥʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ 

ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʽ, ʧʝʨʝʚʽʨʝʥʽ ʽ ʩʭʚʘʣʝʥʽ ʛʘʣʫʟʝʚʠʤʠ ʝʢʩʧʝʨʪʘʤʠ; ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʘʨʽʘʥʪʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʟʥʠʤ ʚʠʤʦʛʘʤ ʨʽʟʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ; ʩʫʯʘʩʥʽʩʪʴ ʽ ʨʝʣʝʚʘʥʪʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ; ʤʽʞʥʘʨʦʜʥʝ ʚʠʟʥʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ʉʝʨʪʠʬʽʢʘʮʽʷ ECDL ʩʴʦʛʦʜʥʽ ʻ ʜʝ-ʬʘʢʪʦ ʛʣʦʙʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ ʽ ʤʽʞʥʘʨʦʜʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʙʘʟʦʚʦʾ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ 

ʚʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʻʜʠʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, 

ʚʠʟʥʘʻʪʴʩʷ ʚ 148 ʢʨʘʾʥʘʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ (UNDP, 

UNESCO, Red Cross), ʤʽʥʽʩʪʝʨʩʪʚʘʤʠ ʦʩʚʽʪʠ (ɸʚʩʪʨʘʣʽʷ, ɸʚʩʪʨʽʷ, ɻʦʣʣʘʥʜʽʷ, ʋʛʦʨʱʠʥʘ, 

ɯʪʘʣʽʷ, ʁʦʨʜʘʥʽʷ, ʇʦʣʴʱʘ, ʅʦʨʚʝʛʽʷ), ʜʝʨʞʘʚʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʅʽʤʝʯʯʠʥʘ, ɽʩʪʦʥʽʷ, ʋʛʦʨʱʠʥʘ, ɯʪʘʣʽʷ, ʅʦʨʚʝʛʽʷ). ʅʘʷʚʥʽʩʪʴ 

ʩʝʨʪʠʬʽʢʘʪʘ ECDL - ʥʘʡʚʘʞʣʠʚʽʰʘ ʫʤʦʚʘ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʥʘ ʨʦʙʦʪʫ ʪʘ ʧʨʠ ʚʩʪʫʧʽ ʜʦ ɺʅɿ 

ʚ ɭʚʨʦʧʽ ʽ ʉʐɸ. ʋ ʙʘʛʘʪʴʦʭ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ɭʚʨʦʧʠ ʽ ʉʐɸ (IBM, Dunlop, Opel, 

Ericsson, BMW, Henkel, Siemens, Nokia, Tetrapak ʪʦʱʦ) ʩʝʨʪʠʬʽʢʘʪ ECDL 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʩʪʘʥʜʘʨʪ (ʪʦʙʪʦ ʚʽʥ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ 

ʧʨʠʡʦʤʫ ʥʘ ʨʦʙʦʪʫ). ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʃʠʪʚʘ, ɹʽʣʦʨʫʩʽʷ ʪʦʱʦ) ʥʘʷʚʥʽʩʪʴ 

ʩʝʨʪʠʬʽʢʘʪʘ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʧʨʠ ʧʨʠʡʦʤʽ ʥʘ ʜʝʨʞʘʚʥʫ ʩʣʫʞʙʫ. 

ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʚʘʪʠʤʫʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫʚʘʥʥʷ ʽ ʩʝʨʪʠʬʽʢʘʮʽʾ: 

ï ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙ'ʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʽ 

ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʘʤ; 

ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʫʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʩʪʫʜʝʥʪʘʤ ʽ ʚʠʢʣʘʜʘʯʘʤ 
ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʦʩʚʽʪʥʽʤ ʫʩʪʘʥʦʚʘʤ ʥʘʜʘʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ; 

ï ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʮʽʥʢʘ ʦʪʨʠʤʘʥʠʭ ʫʤʽʥʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʧʝʚʥʝʥʽʩʪʴ 
ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʫ ʚʣʘʩʥʽʡ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʛʨʘʤʦʪʥʦʩʪʽ. 

ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦʜʦʚʞʫʚʘʪʠ ʥʘʚʯʘʥʥʷ; 

ï ʚʠʢʣʘʜʘʯʽ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʨʽʚʝʥʴ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʛʨʘʤʦʪʥʦʩʪʽ, ʚʠʢʣʘʜʘʶʪʴ ʫʩʧʽʰʥʽʰʝ ʽ ʧʨʦʜʫʢʪʠʚʥʽʰʝ, ʚʠʪʨʘʯʘʶʪʴ ʤʝʥʰʝ ʯʘʩʫ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʟʘʥʷʪʴ; 

ï ʩʪʫʜʝʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʧʦʢʘʟʫʶʪʴ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʙʽʣʴʰ 

ʟʘʣʫʯʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʢʨʘʱʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʞʠʪʪʷ, ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 
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ʄʆɼɽʃʔ ɻɯɹʈʀɼʅʆɻʆ ʍʄɸʈʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺʅɿ ɼʃʗ 

ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ ʌɸʍɯɺʎɯɺ ɿ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ˏ̙̏̌̏̉̎́ ˟Ȣ 
 

ɺ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ɯʊ-ʬʘʭʽʚʮʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʩʪʘʚʣʷʪʴʩʷ ʥʦʚʽ ʚʠʤʦʛʠ. ɿʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʫ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʧʨʦʛʨʘʤʽʩʪʽʚ, ʟʦʢʨʝʤʘ, ʧʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩ, ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʝʢʪʥʘ ʤʝʪʦʜʠʢʘ 

ʪʦʱʦ. ɿʘʟʚʠʯʘʡ, ʚʩʽ ʮʽ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɯʂʊ, ʝʣʝʢʪʨʦʥʥʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(ɽʆʉ), ʚʝʙ-ʨʝʩʫʨʩʠ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ.  

ɿʘʟʚʠʯʘʡ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʙʨʠʜʥʽ ʭʤʘʨʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʽʥʪʝʛʨʫʶʯʠ ʚʥʫʪʨʽʰʥʶ ʭʤʘʨʫ ʪʘ ʟʦʚʥʽʰʥʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʛʽʙʨʠʜʥʝ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ï 

ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʦʻʜʥʫʻ ʘʢʘʜʝʤʽʯʥʫ ʭʤʘʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽʟ ʟʦʚʥʽʰʥʽʤʠ 

ʘʢʘʜʝʤʽʯʥʠʤʠ ʭʤʘʨʘʤʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʾʭ ʨʝʩʫʨʩʽʚ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ɺ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʛʽʙʨʠʜʥʝ ʭʤʘʨʦ-

ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʧʣʘʪʬʦʨʤʠ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʛʽʙʨʠʜʥʦʛʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɺʅɿ 

 
ɽʆʉ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʽʚ ɯʊ-ʬʘʭʫ:  

- ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ ʟ ʢʦʞʥʦʾ ʜʠʩʮʠʧʣʽʥʠ; 

- ʝʣʝʢʪʨʦʥʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʜʨʫʢʦʚʘʥʠʭ ʧʦʩʽʙʥʠʢʽʚ; 
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- ʧʨʦʛʨʘʤʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ; 

- ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

(ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ejudge). 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʝʣʝʢʪʨʦʥʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ ʥʘ ʙʘʟʽ 

CLMS-ʩʠʩʪʝʤʠ ʧʣʘʪʬʦʨʤʠ Moodle, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

[1]. ɼʣʷ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʮʽʣʴʥʦ 

ʨʦʟʤʽʱʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʚʽʜʝʦʟʘʧʠʩʠ, ʚʽʜʝʦʫʨʦʢʠ, ʚʽʜʝʦʣʝʢʮʽʾ ʪʘ ʽʥʰʽ ʚʽʜʝʦ ʨʝʩʫʨʩʠ 

(http://video.nubip.edu.ua). ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ, ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʬʫʥʢʮʽʦʥʫʻ ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʝʧʦʟʠʪʘʨʽʡ ʟʥʘʥʴ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʧʦʚʥʦʪʝʢʩʪʦʚʽ ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʪʘ ʥʘʫʢʦʚʽ ʨʝʩʫʨʩʠ ï elibrary.nubip.edu.ua ʽ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ʋ ʩʪʫʜʝʥʪʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ 

ʥʘ ʚʽʨʪʫʘʣʴʥʠʡ ʨʦʙʦʯʠʡ ʩʪʽʣ ʩʪʫʜʝʥʪʘ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʫ ʨʝʩʫʨʩʘʭ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʙʦ ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ ʢʫʨʩʫ. 

ʋ ʧʨʦʛʨʘʤʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʧʦʩʪʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʽʚ ʟ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʦʣʦʜʽʥʥʷʤʠ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ. ʊʦʤʫ ʫ ɽʆʉ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʦ ʽʥʪʝʛʨʦʚʘʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ 

ejudge, ʟʘʚʜʷʢʠ ʷʢʽʡ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʥʘʜʘʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʧʝʨʝʚʽʨʢʫ ʾʭ ʚʠʢʦʥʘʥʥʷ [2]. 

ʆʩʢʽʣʴʢʠ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʤʘʻ ʣʽʮʝʥʟʽʡʥʫ ʫʛʦʜʫ ʟ ʄʘʡʢʨʦʩʦʬʪ Enrollment for 

Education Solutions, ʩʪʫʜʝʥʪʘʤ ʽ ʚʠʢʣʘʜʘʯʘʤ ʚʽʜʢʨʠʪʦ ʜʦʩʪʫʧ ʜʦ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ 

Microsoft Office 365. ʇʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʟ ʜʠʩʮʠʧʣʽʥ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè, 

çɯʥʬʦʨʤʘʪʠʢʘè ʩʪʫʜʝʥʪʘʤ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʘʤʢʘʭ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʘʢʘʜʝʤʽʶ Microsoft Virtual Academy 

(MVA) ʪʘ Microsoft Imagine Academy, ʜʝ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʥʘʥʥʷ ʟ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʭʦʜʷʪʴ ʢʫʨʩʠ ʟʘ ʜʚʦʤʘ ʣʽʥʽʷʤʠ: Microsoft Office Specialist (ʚʠʚʯʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ Microsoft  Office) ʪʘ Microsoft Technology Associate (ʙʘʟʠ ʜʘʥʠʭ). 

ʉʪʫʜʝʥʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʽ ʩʘʡʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʽʚ Microsoft Azure. 

ʇʨʦʪʷʛʦʤ ɯɯ ʩʝʤʝʩʪʨʫ 2015-2016 ʥ.ʨ. ʩʪʫʜʝʥʪʠ 1, 2 ʪʘ 4 ʢʫʨʩʽʚ ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ 

çɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘè, çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè, çʇʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷè, 

çʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷè ʧʨʦʭʦʜʠʣʠ ʥʘʚʯʘʥʥʷ ʚ ʤʝʨʝʞʝʚʽʡ ʘʢʘʜʝʤʽʾ ʉisco ʟʘ ʢʫʨʩʘʤʠ: 

çʆʩʥʦʚʠ ɯʊè, çʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Linuxè. ɼʘʥʽ ʢʫʨʩʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʩʘʤʦʩʪʽʡʥʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʫʜʦʚʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʧʨʦʙʣʝʤʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʤʝʪʦʜʘʤʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ 

ʟʙʦʨʫ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʰʫʢʫ ʪʘ ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʘʧʘʨʘʪʥʠʤʠ ʪʘ 

ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʘ. 

ʆʪʦʞ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɺʅɿ, ʷʢʝ ʧʦʙʫʜʦʚʘʥʝ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʽʥʪʝʛʨʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʘʢʘʜʝʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ 

ʧʦʢʨʘʱʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʚʠʱʠʪʠ ʾʭ ʤʦʪʠʚʘʮʽʶ ʪʘ ʨʽʚʝʥʴ ʩʘʤʦʦʩʚʽʪʥʴʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

 

ɺʠʢʦʨʠʩʪʘʥ ̔ʜʞʝʨʝʣʘ 
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management / O. G. Glazunova, T. V. Voloshỳna // Informacijni texnologiyi v osviti. ï 

2014. ï Vy`p. 21. ï S. 78-86 

http://www.microsoft.com/click/services/Redirect2.ashx?CR_EAC=300057928


 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

158 

 

2. ɺʦʣʦʰʠʥʘ ʊ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ejudge ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 
ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ // ʄʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ 2014è (25-26 ʯʝʨʚʥʷ 2015 ʨʦʢʫ), ʂʠʾʚ, ʋʢʨʘʾʥʘ. 

ï ʂ.:ʊʆɺ çʅɺʇ ɯʥʪʝʨʩʝʨʚʽʩè, 2015. ï ʩ.150-152 
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ʆʈɻɸʅɯɿɸʎɯʗ ʉɸʄʆʉʊɯʁʅʆɰ ʈʆɹʆʊʀ ʉʊʋɼɽʅʊɯɺ ɿɸʉʆɹɸʄʀ WEB 2.0 

 

˗̨́̒́̓̋̎́ ˛Ȣ 
 

ʋ ʩʧʨʦʙʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʣʘʜʘʯʽ ʚ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ 

ʚʠʚʯʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Web 2.0 ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʢʣʘʜʘʥʥʽ ʽ 

ʩʘʤʦʩʪʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ. ʊʝʭʥʦʣʦʛʽʷ Web 2.0 ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʪʝʤ ʚ ʦʩʪʘʥʥʽʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʞʫʨʥʘʣʘʭ ʚ ʦʙʣʘʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. ʉʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ, 

ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʻ ʪʘʢ ʟʚʘʥʽ çʮʠʬʨʦʚʽ ʘʙʦʨʠʛʝʥʠè (ʇʨʝʥʩʢʽ, 2007), ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ Web 2.0 ʚ ʩʚʦʻʤʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɺʦʥʠ ʪʘʢʦʞ 

ʦʯʽʢʫʶʪʴ, ʱʦ ʾʭ ʚʠʢʣʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʫʜʫʪʴ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʜʦʥʦʩʠʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʥʘʚʯʘʪʠ ʩʪʫʜʝʥʪʽʚ. 

ɹʘʛʘʪʦ ʚʠʢʣʘʜʘʯʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʜʦʩʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʶʪʴ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ Web 

2.0. ɼʝʷʢʽ ʚʠʢʣʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Web 2.0 ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʦʩʚʽʪʽ, ʘʣʝ ʯʘʩʪʦ ʧʨʦʩʪʦ 

ʽʥʪʝʛʨʫʶʪʴ ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʩʚʦʾ ʩʪʘʨʽ ʢʫʨʩʠ. ʊʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʪʘʢ 

ʩʘʤʦ ʝʬʝʢʪʠʚʥʦ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʘʤʦʧʽʜʛʦʪʦʚʯʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʘ, ʷʢʱʦ ʩʪʚʦʨʠʪʠ 

ʝʣʝʢʪʨʦʥʥʠʡ ʢʫʨʩ ʚ ʢʦʤʧʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʥʥʷ [1]. 

ɯʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ ʧʦʪʝʥʮʽʘʣ Web 2.0 ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ. ʇʨʦʪʝ, ʜʫʞʝ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʧʨʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Web 2.0 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʥʥʽ ʽ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʬʦʨʤʽ ʪʝʤʘʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʽ ʣʠʰʝ ʥʘ ʜʝʷʢʠʭ ʢʦʥʢʨʝʪʥʠʭ ʘʩʧʝʢʪʘʭ ʥʘʚʯʘʥʥʷ ʽ 

ʚʠʢʣʘʜʘʥʥʷ. ʗʢ ʟʘʟʘʥʘʯʘʶʪʴ Brown ʪʘ Adler, Web 2.0 ʪʝʭʥʦʣʦʛʽʾ "ʨʦʟʤʠʪʘ ʛʨʘʥʴ ʤʽʞ 

ʚʠʨʦʙʥʠʢʘʤʠ ʽ ʩʧʦʞʠʚʘʯʘʤʠ ʢʦʥʪʝʥʪʫ ʽ ʧʝʨʝʢʣʶʯʝʥʥʷ ʫʚʘʛʠ ʚʽʜ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʥʘʧʨʷʤʢʫ ʜʦʩʪʫʧʫ ʜʦ ʽʥʰʠʭ ʣʶʜʝʡ" [2].  

ʅʦʚʘ ʢʫʣʴʪʫʨʘ Web 2.0 ʟʘʦʭʦʯʫʻ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʨʝʤʽʢʩʫ 

ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. ʉʪʫʜʝʥʪʠ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ, ʘ ʥʝ ʧʘʩʠʚʥʦ ʦʪʨʠʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʽʥʩʪʨʫʢʪʦʨʽʚ. Web 2.0 ʤʘʻ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ ʧʦʪʫʞʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ, ʚ ʷʢʠʭ ʫʯʥʽ 

ʩʪʘʶʪʴ ʪʚʦʨʮʷʤʠ ʟʥʘʥʴ, ʧʨʦʜʶʩʝʨʘʤʠ, ʨʝʜʘʢʪʦʨʘʤʠ ʪʘ ʝʢʩʧʝʨʪʘʤʠ ʟ ʦʮʽʥʢʠ (ʈʽʯʘʨʜʩʦʥ, 

2009).  

ɿʚʝʨʪʘʶʯʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʢʫʣʴʪʫʨʥʫ ʩʢʣʘʜʦʚʫ, Web 2.0 ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ, 

ʚʠʢʣʘʜʘʯʘʤʠ, ʬʘʭʽʚʮʷʤʠ, ʝʢʩʧʝʨʪʘʤʠ ʚ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ 

ʧʦ ʚʩʽʡ ʟʝʤʥʽʡ ʢʫʣʽ. ɺʦʥʠ ʟʘʦʭʦʯʫʶʪʴ ʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʫʯʥʷʤ ʦʙʤʽʥʶʚʘʪʠʩʴ 

ʽʜʝʷʤʠ ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʘʭ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʫʰʫʶʪʴ 

ʥʘʩ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʪʝ, ʷʢ ʤʠ ʚʯʠʤʦ ʽ ʚʯʠʤʦʩʷ, ʽ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘʰʫ ʦʩʚʽʪʫ, ʟ ʪʠʤ ʱʦʙ ʤʠ 

ʤʦʛʣʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʘʢʪʠʚʥʝ ʽ ʟʥʘʯʫʱʝ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʚʭʦʜʠʪʠ ʚ ʪʽʩʥʠʡ 

ʢʦʥʪʘʢʪ ʜʦ ʩʪʫʜʝʥʪʽʚ. 
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ʂʨʽʤ ʪʦʛʦ, Web 2.0 ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ 

ʟ ʥʘʙʦʨʫ ʚʟʘʻʤʦʜʽʶʯʠʭ ʜʦʜʘʪʢʽʚ ʽ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʚ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʥʘʚʯʘʥʥʷ ʚʽʜ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʥʘʚʯʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʽ ʥʝʬʦʨʤʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ (Attwell, 2007; ɹʦʥʢ, 2009 ʨʦʢʫ; ɼʘʫʥʩ, 2005). ɺ ʦʩʦʙʠʩʪʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʣʶʜʠ ʤʦʞʫʪʴ ʚʟʷʪʠ ʧʽʜ ʩʚʽʡ ʢʦʥʪʨʦʣʴ ʽ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ 

ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽ ʨʝʤʽʢʩʦʤ ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʚʦʾʭ ʧʦʪʨʝʙ ʪʘ ʽʥʪʝʨʝʩʽʚ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʷʪʠ ʽ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Web 2.0 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ ʚʢʣʶʯʘʶʪʴ: (1) ʚʟʘʻʤʦʜʽʶ, ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, (2) 

ʩʪʚʦʨʝʥʥʷ ʟʥʘʥʴ, (3) ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʛʥʫʯʢʽʩʪʴ, ʽ (4) ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ. ʎʽ ʜʘʥʽ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʜʦʩʣʽʜʥʠʢʠ ɺ. ɹʠʢʦʚ, ʆ. ɻʣʘʟʫʥʦʚʘ, 

ʅ. ʄʦʨʟʝ, ʅ. ʊʚʝʨʝʟʦʚʩʴʢʘ, ɼ. ʍʘʨʪʰʦʨʥ, ɽ. ʄʘʢʣʘʬʣʽʥ ʈ. ʊʦʤʧʩʦʥ ʪʘ ʽʥʰʽ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ Web 2.0, ʥʘʤʠ ʙʫʣʦ 

ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʝ ʩʧʨʠʷʪʠ ʝʬʝʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ. 

ʋʯʘʩʥʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʪʘ ʩʪʘʨʪʝʛʽʡ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ. ʇʨʠʢʣʘʜʠ ʩʪʨʘʪʝʛʽʡ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʝ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʢʽ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʥʘʧʠʩʘʥʥʷ ʧʨʦʝʢʪʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʛʫ, ʷʢ ʩʧʽʣʴʥʦʛʦ ʧʨʦʩʪʽʨʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʩʦʙʠʩʪʠʭ ʞʫʨʥʘʣʽʚ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʩʘʡʪʽʚ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; 

- ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʩʧʽʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʧʽʜʢʘʩʪ ʘʙʦ ʚʽʜʝʦ ʥʘ YouTube. 

Web 2.0 ʤʘʻ ʧʦʪʝʥʮʽʘʣ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʽ ʽ ʥʘʩʪʨʦʶʚʘʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ, ʜʝ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʥʝ ʧʘʩʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʽʥʩʪʨʫʢʪʦʨʽʚ, ʚʟʘʻʤʦʜʽʷʪʠ ʽ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʪʠʤʠ, ʭʪʦ ʤʘʻ ʩʭʦʞʽ 

ʽʥʪʝʨʝʩʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʷ, ʱʦʙ ʩʪʘʪʠ 

ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʚ ʩʧʽʣʴʥʦʪʘʭ ʧʨʘʢʪʠʢʽʚ. ʇʨʦʪʝ, ʚʠʜʘʻʪʴʩʷ, ʱʦ ʙʘʛʘʪʦ ʚʯʠʪʝʣʽʚ ʽ 

ʚʠʢʣʘʜʘʯʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Web 2.0 ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʥʘʚʯʘʥʥʷ. 

ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʠ Web 2.0, ʚʠʭʦʚʘʪʝʣʽ ʯʘʩʪʦ 

ʨʦʙʣʷʪʴ ʪʝ ʞ ʩʘʤʝ ʟ ʥʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢ ʙʘʛʘʪʦ çʨʘʥʥʽʭè ʚʠʢʣʘʜʘʯʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʨʦʩʪʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʟʤʽʩʪ ʩʚʦʛʦ ʢʫʨʩʫ ʜʦ ɯʥʪʝʨʥʝʪʫ ʙʝʟ ʘʜʘʧʪʘʮʽʾ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽ ʚʤʽʩʪʫ ʢʫʨʩʫ ʜʦ ʥʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʷʚʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Web 2.0 ʥʝ ʻ ʪʝʭʥʽʯʥʦʶ ʨʝʚʦʣʶʮʽʻʶ, ʘʣʝ ʥʘʨʘʟʽ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʩʦʮʽʘʣʴʥʫ ʨʝʚʦʣʶʮʽʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʽ ʟʘʦʭʦʯʫʻ ʩʪʫʜʝʥʪʽʚ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʢʨʠʪʠʭ ʜʦʜʘʪʢʽʚ ʽ ʧʦʩʣʫʛ. ʊʦʤʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚʠʢʣʘʜʘʯʝʚʽ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʪʠ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʙʣʝʤ 

ʽ ʚʧʦʨʘʪʠʩʷ ʟ ʟʘʥʝʧʦʢʦʻʥʥʷʤ ʱʦʜʦ ʚʽʜʢʨʠʪʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼʋ ʂʆʄʇôʖʊɽʈʅʆɰ ʇɽʈɽɺɯʈʂʀ ʗʂʆʉʊɯ ɿʅɸʅʔ ʅɸ 

ʆʉʅʆɺɯ ʆɼʅʆʊʀʇʅʀʍ ʈʆɿʈɸʍʋʅʂʆɺʀʍ ɿɸɼɸʏ ɿɯ ɿʄɯʅʅʀʄʀ 

ʇʆʏɸʊʂʆɺʀʄʀ ʋʄʆɺɸʄʀ 

 

˰̃̒̓̑́̓'̤̃ ˞Ȣ  
 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʚ ʷʢʠʭ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʚʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʠʤ 

ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʦʟʥʘʯʝʥʘ ʩʪʘʪʪʷ. ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʧʦʩʪʘʻ ʨʦʟʢʨʠʪʪʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʟ ʤʝʪʦʶ ʚʠʦʢʨʝʤʣʝʥʥʷ ʩʢʣʘʜʦʚʦʾ ʷʢʦʩʪʽ ʟʥʘʥʴ ʪʘ ʾʭ ʦʮʽʥʢʠ. ʗʢʽʩʪʴ ʦʩʚʽʪʠ 

ʧʦʩʪʘʻ ʢʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʚ ʜʠʩʢʫʩʽʷʭ. ɰʾ ʧʦʣʽʧʰʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʩʫʯʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʥʘʮʽʦʥʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʽ ʧʝʨʝʜʫʤʦʚʦʶ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʦʩʚʽʪʫ [2]. ʊʘʢʠʤ 

ʯʠʥʦʤ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʱʦ ʜʦʢʣʘʜʥʦ ʚʠʚʯʘʣʠ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚʠʦʢʨʝʤʠʤʦ ɺ. ɸʚʘʥʝʩʦʚʘ, ɺ. ʂʨʘʻʚʩʴʢʦʛʦ, ɯ. ʃʝʨʥʝʨʘ, 

ʄ. ʉʢʘʪʢʽʥʘ, ɯ. ʇʽʜʣʘʩʦʛʦ, ʇ. ʇʽʜʢʘʩʠʩʪʦʛʦ, ɸ. ʍʫʪʦʨʩʴʢʦʛʦ ʪʘ ʽʥ. ʇʨʦʙʣʝʤʠ ʟʘʩʚʦʻʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ɺ. ɼʘʚʠʜʦʚ, ɸ. ʃʝʦʥʪôʻʚ, ʉ. ʈʫʙʽʥʰʪʝʡʥ, ɼ. ɽʣʴʢʦʥʽʥ, ɸ. ʈʝʘʥ, 

ʅ. ɹʦʨʜʦʚʩʴʢʘ, ʉ. ʈʦʟʫʤ ʪʘ ʽʥ. ʊʘʢʦʞ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʦʙʦʪʠ ʥʘʫʢʦʚʮʽʚ ʫ 

ʧʠʪʘʥʥʷʭ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʦʩʚʽʪʠ 

(ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ), ʜʦ ʪʘʢʠʭ ʚʽʜʥʝʩʝʤʦ ʨʦʙʦʪʠ 

ʅ. ɭʬʨʝʤʦʚʦʾ, ʖ. ʂʨʘʩʥʦʚʘ, ɸ. ʄʘʡʦʨʦʚʘ, ʄ. ʏʝʣʠʰʢʦʚʦʾ ʪʘ ʽʥ. 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʧʨʝʜʤʝʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

208 çɸʛʨʦʽʥʞʝʥʝʨʽʷè. 

ʄʘʪʝʤʘʪʠʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʥʘʫʢʦʶ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʾʾ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ, ʘ ʮʝ 

ʚʠʤʘʛʘʻ ʧʦʩʠʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʦʢʨʝʤʘ ʬʘʭʽʚʮʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 208 

çɸʛʨʦʽʥʞʝʥʝʨʽʷè. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʝʨʝʜʙʘʯʘʶʪʴ, ʫ ʩʚʦʾʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʥʘʭ, ʫʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ. ʊʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ ʚ ʷʢʠʭ 

ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ ʚʠʟʥʘʯʝʥʥʽ ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʦʜʥʘ ʟʘʜʘʯʘ ʜʣʷ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ ʘʙʦ ʥʘʚʽʪʴ ʜʣʷ ʮʽʣʦʛʦ ʧʦʪʦʢʘ ʙʫʜʝ ʤʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʨʽʟʥʽ ʚʳʜʧʦʚʽʜʽ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʪʝʩʪ ʟ ʚʠʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʥʝ ʜʘʻ ʪʦʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʨʦ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʧʦʚʽʜʽ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʥʘʚʤʘʥʥʷ. ɸ ʫ ʚʠʧʘʜʢʫ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʝʩʪʦʚʦʾ ʦʮʽʥʢʠ ʪʝʩʪ ʤʘʻ 

ʚʤʽʱʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʤʦʞʝ ʙʫʪʠ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʚ 

ʷʢʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʙʽʨ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʟʽ ʟʤʽʥʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ, 
ʥʘʧʨʠʢʣʘʜ ʟʘ ʚʠʧʘʜʢʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ŭ, ɓ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʥʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ 

ʦʧʝʨʘʪʦʨʦʤ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʟʥʘʥʴ ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʙʫʜʝ ʧʦʨʽʚʥʷʥʥʘ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʟʥʘʯʝʥʠʤ ʬʦʨʤʫʣʦʶ 

ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ. ʌʦʨʤʫʣʘ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚʷʟʢʫ ï ʮʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʧʦʚôʷʟʫʻ ʚʩʽ 

ʝʪʘʧʠ ʨʦʟʚôʷʟʘʥʥʷ ʚ ʦʜʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʬʦʨʤʫʣʫ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʚôʷʟʘʥʥʷ. ʂʦʤʧʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ 

ʧʦʨʽʚʥʷʻ ʜʚʘ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʥʷ, ʚʚʝʜʝʥʝ ʩʪʫʜʝʥʪʦʤ ʽ ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʬʦʨʤʫʣʦʶ, 

ʩʪʫʜʝʥʪ ʧʦʙʘʯʝ ʯʠ ʚʽʨʥʠʤ ʻ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ ʨʦʟʚʷʟʘʥʥʷ. 
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ʇʨʦʪʝ ʽʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʽ ʨʦʟʨʘʭʦʚʘʥʽ ʧʝʚʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʽʡ ʽ ʨʦʟʨʘʭʦʚʘʥʽ 

ʬʦʨʤʫʣʦʶ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʽ ʧʦʨʽʚʥʶʶʯʠ ʤʘʰʠʥʘ ʤʦʞʝ ʥʝ ʧʨʠʡʥʷʪʠ ʧʨʘʚʠʣʴʥʫ 

ʚʽʜʧʦʚʽʜʴ. ʉʧʨʦʙʫʻʤʦ ʜʦʩʣʽʜʠʪʠ ʪʘʢʝ ʪʚʝʨʜʞʝʥʥʷ ʽ ʨʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʥʘ ʟʘʜʘʯʽ. 

ɿʘʜʘʯʘ ʟ ʪʝʤʠ ʘʥʘʣʽʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ ʥʘ ʧʣʦʱʠʥʽ. 

ʊʦʯʢʠ 
1(2;1)M , 

2(0,1 ;0,1 2)M a a- , 
2(3; 4)M -  ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʠʥ 

ʩʪʦʨʽʥ AB , BC, AC ʪʨʠʢʫʪʥʠʢʘ ABC. ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ A. ʋ ʚʽʜʧʦʚʽʜʽ ʚʢʘʟʘʪʠ 

ʩʫʤʫ ʢʦʦʨʜʠʥʘʪ ʪ. A . 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʟʴʤʝʤʦ 25a= . 

ʊʦʯʢʠ 
1(2;1)M , 

2(2,5;0,5)M , 
2(3; 4)M -  ʢʦʦʨʜʠʥʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʠʥ ʩʪʦʨʽʥ 

AB , BC, AC ʪʨʠʢʫʪʥʠʢʘ ABC. ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ A. ʋ ʚʽʜʧʦʚʽʜʽ ʚʢʘʟʘʪʠ ʩʫʤʫ 

ʢʦʦʨʜʠʥʘʪ ʪ. A . 

ʈʦʟʚôʷʟʘʥʥʷ: ɿʥʘʡʜʝʤʦ ʢʫʪʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʷʤʠʭ 
2 3M M  ʽ 

1 2M M ʟʘ ʬʦʨʤʫʣʦʶ : 

2 1
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ʂʫʪʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʷʤʠʭ 
2 3M M  ʽ 

1 2M M  ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ ʢʫʪʦʚʠʤ 

ʢʦʝʬʽʮʽʻʥʪʘʤ ʧʨʷʤʠʭ AB  ʽ AC, ʦʩʢʽʣʴʢʠ 2 3M M  ʽ 
1 2M M  ï ʩʝʨʝʜʥʽ ʣʽʥʽʾ ʪʨʠʢʫʪʥʠʢʘ 

ABC, ʽ ʚʦʥʠ ʧʘʨʘʣʝʣʴʥʽ ʩʪʦʨʦʥʘʤ AB  ʽ AC ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ: 
1 2

1AC M Mk k= =-, 

2 3
9AB M Mk k= =- 

ʈʽʚʥʷʥʥʷ ʩʪʦʨʽʥ AB  ʽ AC ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ:  

( )
3 3

:  M AC MAC y y k x x- = - , ( )4 1 3y x+ =- Ö -, 1 0x y+ + =. 

( )
1 1

:  M AB MAB y y k x x- = - , ( )1 9 2y x- =- Ö -, 9 19 0x y+ - =. 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ A  ʟʥʘʡʜʝʤʦ, ʨʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʧʨʷʤʠʭ AB  ʽ AC: 

5
9 19 0 2

1 0 7
2

xx y

x y y

ë=+ - =ë î
Ýì ì

+ + =í =-î
í

. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 
5 7

;
2 2

A
å õ
-æ ö

ç ÷
. 

5 7 1
2 2

z x y= + = - =- 

ɺʽʜʧʦʚʽʜʴ: 1z=-. 

ʌʦʨʤʫʣʘ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ a: 

4 0,2z a= - , 4 0,2 25 1z= - Ö =-. ʈʽʟʥʠʮʽ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝʤʘʻ, ʘʣʝ ʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʚ 

ʧʨʦʩʪʠʭ ʜʨʦʙʘʭ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʽ ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ 

ʮʽʣʠʤ ʯʠʩʣʦʤ ʘʙʦ ʩʢʽʥʯʝʥʥʠʤ ʜʝʩʷʪʢʦʚʠʤ ʜʨʦʙʦʤ, ʪʦʤʫ ʥʘ ʮʝʡ ʚʠʧʘʜʦʢ ʤʦʞʥʘ ʦʟʥʘʯʠʪʠ 

ʧʨʘʚʠʣʘ ʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʦʢʨʫʛʣʝʥʥʷʤ ʜʦ ʧʝʚʥʦʛʦ ʟʥʘʢʘ ʧʽʩʣʷ ʢʦʤʠ, ʘ ʬʦʨʤʫʣʫ 

ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʢʣʶʯʘʪʠ ʚ ʦʧʝʨʘʪʦʨʠ ʷʢʽ ʦʢʨʫʛʣʶʶʪʴ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʦʙʫʤʦʚʣʝʥʥʦʛʦ ʟʥʘʢʘ ʧʽʩʣʷ ʢʦʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ɿʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʘʜʞʝ ʩʠʩʪʝʤʘ ʜʘʻ ʚʽʜʧʦʚʽʜʴ 

ʧʨʦ ʧʨʘʚʠʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʠʪʪʻʚʦ. ɿʤʝʥʰʠʪʠ ʘʙʦ ʚʟʘʛʘʣʽ ʫʥʠʢʥʫʪʠ ʧʘʧʝʨʦʚʦʾ ʨʦʙʦʪʠ. 

ʊʘʢʦʞ ʥʘʚʝʜʝʥʠʡ ʧʽʜʭʽʜ ʩʪʠʤʫʣʶʻ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʡʦʛʦ ʨʦʙʦʪʠ ʽ ʷʢʽʩʪʴ ʥʘʙʫʪʠʭ, ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʟʥʘʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ ʜʠʩʪʘʥʮʽʡʥʦ.  
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˗̝́̌̎́-ˑ̨̟̔̂̎̋ ˟Ȣȟ  ː̨̎̅́̎ ˙Ȣ 
 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʪ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʣʦʚʠʥʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʧʨʠʧʠʥʷʶʪʴ ʩʚʦʻ 

ʽʩʥʫʚʘʥʥʷ ʯʝʨʝʟ ʙʨʘʢ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ, ʪʦʤʫ ʟ ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʫ ʚʩʽʭ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʴ ʜʦʨʘʜʯʘ ʜʽʷʣʴʥʽʩʪʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʧʦʩʠʣʶʻʪʴʩʷ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʨʦʟʚʠʪʢʫ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. [1]  

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʛʨʘʨʥʦʛʦ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ, ʻ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʛʨʘʨʥʠʤʠ 

ʜʦʨʘʜʯʠʤʠ ʩʣʫʞʙʘʤʠ. [2].  

ʆʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ. ɯʥʪʝʨʘʢʪʠʚʥʘ ʩʠʩʪʝʤʘ 

ʝ-ɼʦʨʘʜʥʠʮʪʚʦ ʪʘ ʩʪʚʦʨʝʥʽ ʥʘ ʾʾ ʙʘʟʽ ʦʙôʻʜʥʘʥʥʷ ʬʘʭʽʚʮʽʚ (ʩʧʽʣʴʥʦʪʠ ʧʨʘʢʪʠʢʽʚ)  ʟʘ 

ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ:  

ī ʜʦʩʪʦʚʽʨʥʫ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʪʘ ʝʢʦʣʦʛʽʾ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ;  

ī ʛʝʥʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʥʘ ʙʘʟʽ ʧʦʛʣʠʙʣʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʘʛʨʘʨʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, 

ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʋʢʨʘʾʥʠ;  

ī ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʟʘʩʦʙʠ ʧʦʰʠʨʝʥʥʷ ʟʥʘʥʴ;  

ī ʫʯʘʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʜʦʨʘʜʥʠʢʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ-ʜʦʨʘʜʥʠʢʽʚ; 

ī ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ;  

ī ʝʬʝʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʯʝʨʧʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʠ;  

ī ʫʤʦʚʠ ʜʣʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʤʽʩʮʽ.  

ɺ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫ ʾʾ ʨʘʤʢʘʭ ʦʙôʻʜʥʘʥʴ 

ʬʘʭʽʚʮʽʚ ʩʧʨʠʷʪʠʤʝ ʚʠʨʽʰʝʥʥʶ ʙʘʛʘʪʴʦʭ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ. 
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ʆʩʥʦʚʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ/ʜʽʻʚʦʶ ʦʜʠʥʠʮʝʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʝ-

ɼʦʨʘʜʥʠʮʪʚʦ ʷʚʣʷʶʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʬʘʭʽʚʮʽʚ ʟʘ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʘʙʦ ʷʢ ʚʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʩʘʤʽʡ ʩʠʩʪʝʤʽ ï ʉʧʽʣʴʥʦʪʠ ʧʨʘʢʪʠʢʽʚ (ʉʇ). ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʝ-

ɼʦʨʘʜʥʠʮʪʚʦ ʚʟʘʻʤʦʜʽʻ ʽʟ ʯʠʩʣʝʥʥʠʤʠ ʉʧʽʣʴʥʦʪʘʤʠ ʧʨʘʢʪʠʢʽʚ (ʢʦʞʥʘ ʽʟ ʩʚʦʻʶ 

ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ) ʪʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʩʢʣʘʜʫ ʢʦʞʥʦʾ ʉʇ ʚʭʦʜʷʪʴ 

ʩʧʝʮʽʘʣʽʩʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʩʧʨʷʤʫʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʥʘʜʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʟʘʧʠʪʘʥʥʷ, ʽ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʡ, ʯʘʨʪʽʚ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ). ʉʇ ï 

ʜʠʥʘʤʽʯʥʽ ʛʨʫʧʠ, ʜʝ ʩʪʫʧʽʥʴ ʟʘʡʥʷʪʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ ʯʘʩʫ ʜʣʷ ʫʯʘʩʪʽ ʚ ʨʦʙʦʪʽ ʉʇ. ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʩʪʚʦʨʝʥʠʡ ʮʠʤʠ 

ʩʧʽʣʴʥʦʪʘʤʠ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ 

ʜʘʥʠʭ. ʏʣʝʥʘʤʠ ʦʙôʻʜʥʘʥʴ ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʠʢʣʘʜʘʯʽ, ʥʘʫʢʦʚʮʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʫʨʷʜʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʄʽʥʘʛʨʦʧʦʣʽʪʠʢʠ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʘʛʨʦʙʽʟʥʝʩʫ, ʘʩʦʮʽʘʮʽʡ 

ʬʝʨʤʝʨʽʚ, ʜʦʨʘʜʥʠʢʽʚ, ʩʦʶʟʫ ʢʦʦʧʝʨʘʪʦʨʽʚ ʪʘ ʽʥ. [3] 

ʋ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʚ ʩʠʩʪʝʤʽ ʝ-ɼʦʨʘʜʥʠʮʪʚʦ ʚʞʝ ʩʪʚʦʨʝʥʘ ʉʧʽʣʴʥʦʪʘ 

çʂʨʦʣʽʚʥʠʮʪʚʦè ʜʣʷ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʢʨʦʣʽʚʥʠʮʪʚʦʤ, ʢʦʨʠʩʪʫʚʘʯʽ ʷʢʦʾ ʟʤʦʞʫʪʴ ʟʥʘʡʪʠ 

ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʪʘ ʮʽʢʘʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ʢʨʦʣʽʚ,  ʾʭ ʫʪʨʠʤʘʥʥʷ, ʛʦʜʽʚʣʶ ʪʘ 

ʨʦʟʚʝʜʝʥʥʷ, ʧʦʪʨʽʙʥʫ ʬʘʭʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʪʠ ʜʦʧʦʤʦʛʫ ʪʘ ʧʦʨʘʜʠ ʝʢʩʧʝʨʪʽʚ, ʘ 

ʪʘʢʦʞ ʧʘʨʪʥʝʨʽʚ ʪʘ ʦʜʥʦʜʫʤʮʽʚ. ʉʧʝʮʽʘʣʽʩʪʠ ʨʘʟʦʤ ʽʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʨʦʟʛʣʷʜʘʪʠʤʫʪʴ 

ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʪʘ ʾʭ ʚʠʨʽʰʝʥʥʷ.   

ʂʨʦʣʽʚʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʛʘʣʫʟʟʶ ʪʚʘʨʠʥʥʠʮʪʚʘ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʩʪʘʥ ʢʨʦʣʽʚʥʠʮʪʚʘ ʚ 

ʥʘʰʽʡ ʢʨʘʾʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʱʝ ʥʘ ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. ʉʫʯʘʩʥʝ ʢʨʦʣʽʚʥʠʮʪʚʦ ï ʮʝ 

ʙʽʟʥʝʩ, ʱʦ ʚʠʤʘʛʘʻ ʽʥʚʝʩʪʫʚʘʥʥʷ ʢʦʰʪʽʚ, ʧʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦ ʧʦʣʽʧʰʝʥʥʶ ʩʢʣʘʜʫ 

ʧʣʝʤʽʥʥʦʛʦ ʧʦʛʦʣʽʚ'ʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʨʦʣʽʚ ʪʘ ʩʘʥʽʪʘʨʥʦʛʦ ʜʦʛʣʷʜʫ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ.  

ʂʨʦʣʽʚʥʠʮʪʚʦ ï ʙʘʛʘʪʦʦʙʽʮʷʶʯʘ ʛʘʣʫʟʴ, ʘ ʋʢʨʘʾʥʘ ï ʢʨʘʾʥʘ ʟ ʧʦʪʫʞʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ ʚʝʣʠʢʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʦʣʽʚʥʠʮʪʚʘ. ʆʜʥʘʢ ʥʝʜʦʩʪʘʪʥʻ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʩʪʨʠʤʫʻ ʡʦʛʦ 

ʫʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ.  ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʫ ʢʨʦʣʽʚʥʠʮʪʚʽ, ʩʧʨʠʷʪʠʤʝ ʫ ʥʘʜʘʥʥʽ ʜʦʧʦʤʦʛʠ  

ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʚ ʦʪʨʠʤʘʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ [4]. 
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ˎ̆̈̋̑̏̃̎̉̊ ˙Ȣ 
 

ʉʫʩʧʽʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ ʚ ʝʚʦʣʶʮʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʚʽʜʽʛʨʘʻ 

ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ. ɺʽʥ ʚʠʟʥʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʧʦʙʫʜʦʚʫ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ, ʘ ʡ ʙʘʟʦʚʽ ʚʽʜʥʦʩʠʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʩʫʙ'ʻʢʪʘʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ.  

ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʜʘʚ ʙʘʛʘʪʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʥʘʫʢʦʚʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʩʪʨʫʢʪʫʨʥʠʭ ʟʨʫʰʝʥʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʭʘʨʘʢʪʝʨ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʚ'ʷʟʢʽʚ. ʋ ʩʝʨʝʜʠʥʽ XIX ʩʪ. ʂ. ʄʘʨʢʩ ʫ "ʂʘʧʽʪʘʣʽ" ʫʚʘʞʥʦ 

ʜʦʩʣʽʜʠʚ ʜʽʘʣʝʢʪʠʯʥʠʡ ʨʫʭ ʚʽʜ ʧʨʦʩʪʠʭ ʬʦʨʤ ʧʦʜʽʣʫ ʧʨʘʮʽ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʩʪʘʥʦʚʣʝʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʨʦʟʚʠʥʫʪʠʭ ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʰʠʥ. ɼʽʡʰʦʚʰʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʫʩʧʽʣʴʥʦʾ ʧʨʘʮʽ ʚ ʧʝʚʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʘʞ ʥʽʷʢ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʟʥʠʱʝʥʘ ʥʦʚʦʶ ʬʦʨʤʦʶ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʥ ʜʦʚʽʚ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʽʾ ʮʴʦʛʦ 

ʬʘʢʪʦʨʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʝʨʰʠʤ ʚʝʣʠʢʠʤ ʩʫʩʧʽʣʴʥʠʤ ʧʦʜʽʣʦʤ ʧʨʘʮʽ ʙʫʣʦ ʚʠʜʽʣʝʥʥʷ ʧʘʩʪʫʰʠʭ ʧʣʝʤʝʥ ʽ 

ʧʦʜʽʣ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʟʝʤʣʝʨʦʙʩʪʚʦ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦ. 

ɼʨʫʛʠʡ ʚʝʣʠʢʠʡ ʩʫʩʧʽʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ - ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʝʤʝʩʣʘ, ʷʢʝ ʨʘʥʽʰʝ ʙʫʣʦ 

ʧʽʜʩʦʙʥʠʤ ʟʘʥʷʪʪʷʤ ʟʝʤʣʝʨʦʙʘ, ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺ ʮʝʡ ʧʝʨʽʦʜ 

ʟʘʧʦʯʘʪʢʦʚʫʻʪʴʩʷ ʧʨʦʮʝʩ ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʩʪʘ ʽ ʩʝʣʘ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʨʦʜʞʝʥʥʷʤ 

ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʨʝʚʦʣʶʮʽʷ ʚ ɭʚʨʦʧʽ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʧʦʩʪʽʡʥʦ 

ʚʥʦʩʠʪʴ ʟʤʽʥʠ ʚ ʧʨʦʜʫʢʪʠʚʥʽ ʩʠʣʠ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʥʠ ʚʩʝ ʙʽʣʴʰʝ 

ʩʪʘʶʪʴ ʚʪʽʣʝʥʥʷʤ ʟʥʘʥʴ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʝʟʤʽʥʥʦ ʟʨʦʩʪʘʻ. ʅʘʫʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʩʫʩʧʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʫ ʩʠʣʫ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʨʠʥʢʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʣʠʙʦʢʽ ʷʢʽʩʥʽ ʟʤʽʥʠ ʫ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ʽ ʫ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʚ ʥʽʡ 

ʟʘʜʽʷʥʽ.  

ʋʩʢʣʘʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʠʤʫʣʶʻ ʧʦʷʚʫ ʥʦʚʠʭ 

ʨʦʙʽʪʥʠʢʽʚ ï ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʷʢʽ ʟʘʽʥʪʝʨʝʩʦʚʘʥʽ ʫ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ.  

ʋ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʘʛʨʘʨʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʮʝʥʪʨʠ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜʨʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʩʣʫʞʙ. ɸ ʧʨʠ ʥʘʫʢʦʚʠʭ 

ʫʩʪʘʥʦʚʘʭ ʩʪʚʦʨʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʽ ʮʝʥʪʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʥʦʛʦ ʧʦʜʽʣʫ ʧʨʘʮʽ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʛʨʝʩ 

ʚʠʨʦʙʥʠʮʪʚʘ: ʟʨʦʩʪʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ ʚʤʽʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʥʘʡʜʝʥʥʷ ʤʘʰʠʥ, 

ʱʦ ʧʦʣʝʛʰʫʶʪʴ ʽ ʩʢʦʨʦʯʫʶʪʴ ʧʨʘʮʶ, ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʽʡ ʣʶʜʠʥʽ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ 

ʜʝʢʽʣʴʢʦʭ. ɯ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʛʨʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʟʘʨʦʜʞʝʥʥʷ ʢʦʥʩʘʣʪʠʥʛʫ, ʘ ʚ ʋʢʨʘʾʥʽ ï 

ʜʦʨʘʜʥʠʮʪʚʘ. 
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ʆʪʞʝ, ʩʫʩʧʽʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ, ʱʦ ʚʧʣʠʥʫʚ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʥʩʘʣʪʠʥʛʫ ʚ ʩʚʽʪʽ, ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

ʇʝʨʰʠʡ ʝʪʘʧ. ʎʴʦʤʫ ʧʝʨʽʦʜʫ ʭʘʨʘʢʪʝʨʥʝ ʚʠʜʽʣʝʥʥʷ ʧʘʩʪʫʰʠʭ ʧʣʝʤʝʥ ʽ ʧʦʜʽʣ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʟʝʤʣʝʨʦʙʩʪʚʦ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦ. ʎʝ ʨʘʥʥʽʡ 

ʽʩʪʦʨʠʯʥʠʡ ʧʝʨʽʦʜ ((III  ï II  ʪʠʩ. ʨʦʢʽʚ ʜʦ ʥ.ʝ.). ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʩʢʦʪʘʨʩʪʚʘ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʩʠʩʪʝʤʥʦʶ ʧʨʦʩʚʽʪʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʛʨʦʟʘʤ ʛʦʣʦʜʫ, ʝʧʽʜʝʤʽʡ ʪʦʱʦ. 

ɼʨʫʛʠʡ ʝʪʘʧ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʩʫʩʧʽʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ - 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʝʤʝʩʣʘ, ʷʢʝ ʨʘʥʽʰʝ ʙʫʣʦ ʧʽʜʩʦʙʥʠʤ ʟʘʥʷʪʪʷʤ ʟʝʤʣʝʨʦʙʘ, ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʎʝ ʧʝʨʽʦʜ ʟʘʨʦʜʞʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ(II ï I ʪʠʩ. ʨʦʢʽʚ ʜʦ ʥ.ʝ.) 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʟʥʽʭ ʯʘʩʽʚ ʨʘʙʦʚʣʘʩʥʠʮʪʚʘ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʟʘʧʦʯʘʪʢʦʚʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʩʪʘ ʽ ʩʝʣʘ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʨʦʜʞʝʥʥʷʤ ʪʦʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ 

ʩʧʨʠʷʣʦ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʣʠ ʧʨʘʮʽ, ʾʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʢʦʦʧʝʨʘʮʽʾ, 

ʧʦʛʣʠʙʣʝʥʥʶ ʦʙʤʽʥʫ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʜʫʭʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʶʜʠʥʘ. ʎʴʦʤʫ ʝʪʘʧʫ ʧʨʠʪʘʤʘʥʥʝ 

ʜʝʨʞʘʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʨʝʪʽʡ ʝʪʘʧ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʦʨʛʽʚʣʽ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋ ɭʚʨʦʧʽ ʚ ʭʦʜʽ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʟôʷʚʠʣʠʩʷ ʧʝʨʰʽ ʬʘʙʨʠʢʠ. ʂʦʥʢʫʨʝʥʮʽʷ ʟʤʫʩʠʣʘ 

ʧʽʜʧʨʠʻʤʮʽʚ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ. ʎʴʦʤʫ ʝʪʘʧʫ 

ʧʨʠʪʘʤʘʥʥʝ ʟʘʨʦʜʞʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʘʛʨʦʥʦʤʽʾ. ʇʽʩʣʷ çʚʝʣʠʢʦʾ ʜʝʧʨʝʩʽʾè (20-30 ʨʦʢʠ 

ʍʍ ʩʪ.) ʢʦʥʩʘʣʪʠʥʛ ʧʦʰʠʨʠʚʩʷ ʥʘ ʚʩʽ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʽ ʢʨʘʾʥʠ. ʇʦʩʣʫʛʘʤʠ ʡʦʛʦ 

ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʚʝʣʠʢʽ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʘʛʨʘʨʥʽ ʬʽʨʤʠ. ʈʦʟʧʦʯʘʣʦʩʷ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ. 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʩʬʝʨʠ 

ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʢʽʥʝʮʴ XIX  - ʧʦʯʘʪʦʢXX ʩʪ.). ʎʝʡ ʧʝʨʽʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʪʦʨʛʽʚʣʽ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʩʫ ʢʫʧʮʽʚ. 

ɺ ʧʝʨʝʜʦʚʠʭ ʢʨʘʾʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʩʬʝʨʠ ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ (ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ). 

ʇô̫ ʪʠʡ ʝʪʘʧ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʬʝʨʠ ʟ 

ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʽ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ( ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ XX ʩʪ.). ʇʽʜʚʠʱʫʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʢʦʥʩʘʣʪʠʥʛʫ ʷʢ ʝʣʝʤʝʥʪʫ ʨʠʥʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʬʝʨʘ ʧʦʯʘʣʘ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠʩʴ ʟ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʽ ʥʝʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝʡ 

ʧʝʨʽʦʜ ʥʘʟʠʚʘʶʪʴ ʝʧʦʭʦʶ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʨʝʚʦʣʶʮʽʾ. ʇʦʩʣʫʛʘʤʠ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʬʽʨʤ 

ʧʦʯʘʣʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʚʝʣʠʢʽ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʘʛʨʘʨʥʽ ʬʽʨʤʠ. ʈʦʟʧʦʯʘʣʦʩʷ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ. ʎʝʡ ʝʪʘʧ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʽʟ ʢʦʥʢʨʝʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʧʨʦʝʢʪʽʚ. ʇʦʯʘʣʠ ʟ'ʷʚʣʷʪʠʩʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʝʢʩʧʝʨʪʠ-ʢʦʥʩʫʣʴʪʘʥʪʠ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. 
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Todʘy in the agricultural sector more acute raises the question of implementation 

informational systems and technologies. Nowadays this question is actual and requires future 

research. ʄany national and foreign scientists researched information support of agricultural 

complex. In particular significant contributions in research of this question was done by such 

famous scientists as O.M. Borodina, S.I. Demôyanenko, ʄ.F. Kropivko, M.A. Latynin, V.Y. 

Ambrosov and others. Main attention of these authors was given to the definition of the 

problems of use the innovation in agriculture and the need of introduction of powerful 

technology. Constʘnt change the last and update requires detailed investigation which also 

requires the use of different methods and mechanisms of implementation and adaptation to 

the current development of the agricultural sector. 

Purpose of this article is explore question about implementation of modern information 

technologies on ʘgriculture for increase efficiency of its operation.  Modern development of 

any country almost impossible imagine without the introduction and using different 

innovations. It provides a level of competitiveness in the domestic and foreign markets. 

Because comprehensive introduction of innovations contribute to improvement labor 

productivity, economy of different resources, reduction of expenses, reduction the cost of 

agro-food products,  increasing the amount and improving the efficiency of agricultural 

production, that influencing to attract investment [1]. Every year the technology develops 

faster and faster and therefore the introduction of modern innovative technologies is a very 

topical issue. In modern conditions the economy of agricultural sector develops very slowly in 

connection with economic crisis, expensive requʘlify of stʘff , insufficient stimulus of 

government engage of an issue of introduction IT-technology in the agricultural sector and 

low ʘttrʘctiveness of the brʘnch to invest money in the development of this issue. Many 

various agricultural companies involved in the issues of implementation of the newest 

information technology in the agricultural sector.  

The innovative technology of compʘny John Deere, GreenStar LightBar, çtechnology 

of green ʘnd red lighting lampsè is very popular among specialists, who work in agroholdings 

and large agricultural companies. The system GreenStar LightBar is 27 diode lamps, which 

helps the drivers of agricultural machines to control deviations from the course. This system 

provides a good overview of the field, even in bad visibility [2]. This technology is quite easy 

to of use and very effective. Agrokopters, in other words, drones are also widely spread in the 

agricultural sector. The drons are able to fly round the field at high speed. So these drones 

doesnôt  just overfly the field, but also take a photo or video, which is very usefull for large 

agricultural holdings. About half of the pesticides and herbicides, which use in crop 

production, are futile if expended in larger quantities than necessary, or use not where it 

should. But todayôs technology came to the fact that small drones weighing only a few 

kilograms able to fly round large areas of fields with a speed of 80 km/h, examining it and 

giving the information to specialists, who need it for further action. 

Another question is how all these informational technology works within the enterprise. 

Large agricultural corporations are using GPS-navigators. Principles of operation of these 

GPS-navigators is shown in picture 1. 
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Figure 1. The principle of operation of GPS-navigators 

 

The idea is that the mobile terminal installed on the agricultural machine. It  with the 

help of global positioning system GPS determines the current location of the agricultural 

machine. The received data are transmitted to the server using a cellular GSM/GPRS and the 

Internet. And after that data are available for monitoring of users [3]. Agrofirm using this 

system, for analyze the ready results that the program can  represented as cartograms, graphs 

or charts. 

Information technology occupies a very important and prominent place in the 

agricultural sector. Unfortunately, the weaknesses which hinder the development of 

agricultural sector of Ukraine are following. First, it is expensive cost of these innovation. 

Large agricultural holdings buy various innovative technologies, because they have a large 

turnover of money and so the price is not a problem for them. But many farmers can not 

afford spending big money to purchase for example the agrokopters. Therefore, the expensive 

cost of innovation is a pressing problem today. Second, many investors do not want to invest 

money in development of information technologies because they do not know exactly whether 

this area will develop and whether they can make money in this area. With the development 

of information technology, the agricultural sector will have a success, especially in Ukraine, 

in the agrarian country. Thirdly, new information technologies require specific knowledge to 

use them without problems. Producers might develop some courses or seminars in order to 

learn to work with their information technologies. But it is additional costs. And employees 

who work with these innovations must pass  the special courses for raising qualifications. 
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ʋɼʂ 004.9:631 

 

ɯʅʊɽɻʈɸʎɯʗ ʉʀʉʊɽʄʀ ɽʃɽʂʊʈʆʅʅʆɻʆ ɼʆʈɸɼʅʀʎʊɺɸ ɿ ʇʈʆʌɯʃʔʅʀʄ 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ɼʆɺɯɼʂʆɺʀʄʀ ʉʀʉʊɽʄɸʄʀ 

 

˞̨̠́̐̎ ˞. 
 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʝɼʦʨʘʜʘ [2] ʤʽʩʪʠʪʴ ʷʢ ʚʣʘʩʥʠʡ ʙʘʟʦʚʠʡ 

ʢʦʥʪʝʥʪ, ʪʘʢ ʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʮʠʢʣʦʧʝʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʝʙ-ʨʝʩʫʨʩʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʨʘʜʯʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʎʝ ʧʽʜʭʽʜ ʨʝʘʣʽʟʦʚʘʥʦ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʩʪʫʧʥʦʛʦ ʷʢʽʩʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʅʘʩʘʤʧʝʨʝʜ, ʨʦʟʛʣʷʜʘʣʘʩʷ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʚʘ ʟ ʚʝʙ-ʧʦʨʪʘʣʦʤ çɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠè AgroUA.net [1] 

(www.agroua.net), ʷʢʠʡ ʤʘʻ ʨʦʟʚʠʥʝʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʪʘ ʷʢʽʩʥʫ 

ʝʥʮʠʢʣʦʧʝʜʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʟʘ ʛʘʣʫʟʷʤʠ ʘʛʨʦʟʥʘʥʴ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʨʽʰʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʨʽʰʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ AgroUA.net ʪʘ ʝɼʦʨʘʜʘ 
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ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʻ ʨʦʟʛʦʨʥʫʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʧʦʨʪʘʣʫ 

AgroUA.net (ʥʘ ʙʘʟʽ PHP ʪʘ ʉʋɹɼ MySQL) ʟ ʜʽʶʯʠʤʠ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ-ʫʢʣʘʜʘʯʘʤʠ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʭʘʥʽʟʤ ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʣʦʢʽʚ-ʚʩʪʘʚʦʢ (ʥʦʚʠʥʘ ʩʪʨʽʯʢʘ, ʛʘʣʫʟʝʚʽ ʙʘʟʠ ʜʘʥʠʭ, ʧʨʠʢʣʘʜ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ [2]). 

ʅʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʜʝʤʦʥʩʪʨʫʻ ʯʘʩʪʢʦʚʫ ʪʘ ʧʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ ʤʽʞ 

ʟʘʟʥʘʯʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʥʘʷʚʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ. 

ʊʘʢ, ʚ ʨʘʤʢʘʭ ʧʦʙʫʜʦʚʠ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʨʘʚʦʚʠʭ ʧʠʪʘʥʴ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʛʨʘʮʽʡʥʠʡ 

ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʟ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ (monitoring.agroua.net). ʊʘʢʽ ʢʨʦʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʽʷʪʠ ʥʘʷʚʥʠʡ 

ʽʥʪʝʨʘʢʪʠʚ ʽʥʪʝʨʬʝʡʩʫ ʟʘʟʥʘʯʝʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʱʦʜʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʦ-

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʥʘʜʘʚʘʪʠ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʛʝʦʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʘʚʪʦʨʩʴʢʠʤʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʤʠ ʩʪʘʪʪʷʤʠ ʪʘ 

ʧʝʨʝʘʜʨʝʩʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʧʦʚʥʦʪʝʢʩʪʦʚʽ ʤʘʪʝʨʽʘʣʠ ʥʘ edorada.org. 

ɿʘʛʘʣʦʤ, ʧʨʦʛʨʘʤʦ-ʢʦʥʪʝʥʪʥʠʡ ʢʦʤʧʣʝʢ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʷʢ ʯʝʪʚʝʨʪʠʡ ʙʘʟʦʚʠʡ ʩʠʩʪʝʤʥʠʠʡ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ. 
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ɺʇʈʆɺɸɼɾɽʅʅʗ  ɯʅʌʆʈʄɸʎɯʁʅʀʍ  ʉʀʉʊɽʄ ɯ ʊɽʍʅʆʃʆɻɯʁ ɺ ɼʆʈɸɼʏʋ 

ɼɯʗʃʔʅɯʉʊʔ 

 

˗̨̔̅̎̏̃́ ˴Ȣ 
 

ʉʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʽʡ 

ʢʦʤʙʽʥʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʙʘʟ ʜʘʥʠʭ, ʷʢʽ ʤʘʶʪʴ ʩʚʦʻʶ ʤʽʩʽʻʶ ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʜʽ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʢʦʤʫʥʽʢʘʮʽʡ. ɿʦʢʨʝʤʘ, ʝʬʝʢʪʠʚʥʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɯʥʪʝʨʥʝʪ ʜʣʷ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ. ʊʘʢ, 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʯʪʠ ʻ ʰʚʠʜʢʠʤʠ ʽ ʟʨʫʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʜʦʢʫʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʤʫʣʴʪʠʤʝʜʽʡʥʫ 

ʽʥʬʦʨʤʘʮʽʶ.  

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʣʝʬʦʥʥʽ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʘʫʜʽʦʢʦʥʬʝʨʝʥʮʽʾ, ʯʘʪʠ, on-line ʢʦʥʬʝʨʝʥʮʽʾ, ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʪʦʱʦ. 

ʊʦʙʪʦ ʚʩʽ ʪʽ ʟʘʭʦʜʠ ʚ ʷʢʠʭ ʛʨʫʧʦʚʘ ʢʦʤʫʥʽʢʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ ʪʝʨʠʪʦʨʽʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʡʤʘʶʪʴ Web-

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ. ɯʥʪʝʨʥʝʪ ʻ ʟʘʩʦʙʦʤ 

ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. ʏʝʨʝʟ ʮʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʥʘʥʴ ʪʘ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʛʦʣʦʚʥʠʤ ʟʘʩʦʙʦʤ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠʩʢʦʨʝʥʠʡ ʨʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪʫ ʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢ ʜʦʨʘʜʯʦʛʦ ʽ ʦʩʚʽʪʥʴʦʛʦ ʤʝʪʦʜʫ. ɺʽʥ ʩʧʨʠʷʻ ʧʝʨʝʜʘʯʽ 

ʟʥʘʥʴ ʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ɯʥʪʝʨʥʝʪ ʷʢ ʟʘʤʢʥʝʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ (ʚʠʟʥʘʯʝʥʦʾ) ʛʨʫʧʠ ʩʧʦʞʠʚʘʯʽʚ 

(ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʦʨʘʜʥʠʢʽʚ, ʝʢʩʧʝʨʪʽʚ-ʜʦʨʘʜʥʠʢʽʚ, ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʟʝʤʣʝʨʦʙʽʚ, 

ʚʠʨʦʙʥʠʢʽʚ ʽ ʪ.ʜ.) [1]. 

ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ ɯʥʪʝʨʥʝʪ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʘʡʪʽʚ ʜʣʷ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ, ʥʘ ʷʢʠʭ ʚʦʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦʜʦ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʨʽʟʥʦʤʘʥʽʪʥʘ ʢʦʤʝʨʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʮʽʥʠ, ʘʥʘʣʽʪʠʯʥʘ 

ʽʥʬʦʨʤʘʮʽʷ. ɺ ʜʽʷʣʴʥʦʩʪʽ ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʨʽʟʥʽ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʊʘʢ, ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ 

(ʉʇʈ) ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʰʣʷʭʦʤ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ 

ʙʽʟʥʝʩʽ ʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʥʝ ʚʢʘʟʫʶʪʴ, ʷʢʽ ʨʽʰʝʥʥʷ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤʠ, ʧʨʦʪʝ ʨʦʙʣʷʪʴ ʩʧʨʦʙʫ ʩʧʨʷʤʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ 

ʧʨʘʚʠʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʡʦʤʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʤʝʥʝʜʞʝʨʘʤ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʫ ʩʠʪʫʘʮʽʶ. ɿʦʢʨʝʤʘ, ʷʢʱʦ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘ ʮʽʢʘʚʠʪʴ, ʷʢʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʪʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥʠ ʥʘ 

ʡʦʛʦ ʧʨʦʜʫʢʮʽʶ, ʚʽʥ ʤʦʞʝ ʮʝ ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʇʈ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ 

ʧʽʜʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʽ ʧʨʠʙʫʪʢʠ ʥʘ ʢʦʞʝʥ ʨʽʚʝʥʴ ʤʦʞʣʠʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʽ ʥʘ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʤʦʞʝ ʧʨʠʡʥʷʪʠʩʴ ʨʽʰʝʥʥʷ.  

ʉʧʝʮʠʬʽʯʥʠʤ ʨʽʟʥʦʚʠʜʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴ ʚʩʝ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʦʨʘʜʥʠʮʪʚʽ ʻ ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʘʣʴʥʽ ʟʥʘʥʥʷ ʝʢʩʧʝʨʪʘ ʜʣʷ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

http://uk.wikipedia.org/w/index.php?title=%D0%90%D1%83%D0%B4%D1%96%D0%BE%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D1%97&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A7%D0%B0%D1%82
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ʧʨʦʙʣʝʤ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʥʘʢʦʧʠʯʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʥʘʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʟʘʜʘʯ ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ. ɰʭ ʱʝ ʥʘʟʠʚʘʶʪʴ ʽʥʪʝʥʩʠʚʥʦ-ʥʘʫʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢ ʷʢ ʚʦʥʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʦʙ'ʻʜʥʘʪʠ ʟʥʘʥʥʷ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʜʦʩʚʽʜʫ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʤ, ʜʝ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦʨʷʜ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʩʣʘʙʢʦ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʬʘʢʪʦʨʠ: ʝʢʦʥʦʤʽʯʥʽ, ʧʦʣʽʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʽ. ʊʦʤʫ, ʚ ʛʘʣʫʟʽ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʘʥʪʠʢʨʠʟʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʩʘʣʪʠʥʛʫ, 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽʩʥʫʻ ʰʠʨʦʢʝ ʢʦʣʦ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʠʤʠ ʩʬʝʨʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʜʦʨʘʜʯʠʭ 

ʩʣʫʞʙ ʻ:  

1. ɼʽʘʛʥʦʩʪʠʢʘ ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʡʚʽʜʦʤʽʰʠʤʠ ʻ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʬʘʢʪʘʤʠ 

ʧʦʨʫʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʨʫʰʝʥʴ. 

2. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ï ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. 

ɯʥʪʝʨʧʨʝʪʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

3. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʠʪʫʘʮʽʾ. ʇʨʦʛʥʦʟʫʶʯʽ ʩʠʩʪʝʤʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʦʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʘʙʦ ʧʦʜʽʾ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 

ʦʙ'ʻʢʪʘ. 

4. ʇʣʘʥʫʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʠ ʜʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʛʦ ʢʨʠʪʝʨʽʶ. ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʧʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ 

ʟʘʜʘʯ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʟʤʽʥʥʠʭ. 

5. ʂʦʥʪʨʦʣʴ ʡ ʫʧʨʘʚʣʽʥʥʷ ï ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʽʥʛ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ 

ʢʽʣʴʢʦʭ ʜʞʝʨʝʣ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʬʽʥʘʥʩʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʧʨʠʷʶʪʴ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

6. ʅʘʚʯʘʥʥʷ ï ʟʜʦʙʫʪʪʷ ʧʝʚʥʠʭ ʟʥʘʥʴ ʡ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɽʢʩʧʝʨʪʥʽ 

ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ. 

ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʦʜʝʨʞʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʦʩʦʙʠ, ʷʢʘ ʥʘʚʯʘʻʪʴʩʷ, ʡ ʦʮʽʥʶʻ 

ʜʘʥʽ, ʘʥʘʣʽʟʫʶʯʠ ʾʾ ʧʦʚʝʜʽʥʢʫ [2]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. ɼʦʨʘʜʯʽ 

ʩʣʫʞʙʠ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʣʝʞʥʦ 

ʚʽʜ ʮʽʣʝʡ, ʤʝʪʦʜʽʚ ʜʦʨʘʜʯʠʭ ʟʘʜʘʯ ʪʘ ʥʘʷʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʮʽʾ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʽ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ 

 

1. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʨʘʜʯʘ ʜʽʷʣʴʥʽʩʪʴ. ʅʘʚʯ. ʧʦʩʽʙ. / ʂʫʜʽʥʦʚʘ ɯ.ʇ., ɹʝʩʯʘʩʪʥʘ 
ʄ.ɺ.  - ʂ.: çʂʆʄʇʈʀʅʊè, 2015. ï 490 ʩ.   

2. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʜʦʨʘʜʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ: ʄʦʥʦʛʨʘʬʽʷ / ʊ.ʇ. ʂʘʣʴʥʘ-

ɼʫʙʽʥʶʢ, ɯ.ʇ. ʂʫʜʽʥʦʚʘ, ʃ.ʍ. ʈʠʙʘʢ, ʉ.ɯ. ʄʦʩʽʶʢ, ɺ.ɺ. ʉʘʤʩʦʥʦʚʘ, ʆ.ɸ. ʃʦʢʫʪʦʚʘ, 

ʈ.ʗ. ʂʦʨʽʥʝʮʴ, ʃ.ʄ. ʉʦʢʦʣ, ʄ.ɺ. ɹʝʩʯʘʩʪʥʘ. ï ʅʽʞʠʥ: ɺʠʜʘʚʝʮʴ ʇʇ ʃʠʩʝʥʢʦ ʄ.ʄ., 

2014. ï 332 ʩ. 



 
 

 

 

 

 

 

IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2016", 23-24 ʯʝʨʚʥʷ 2016 ʨʦʢʫ, ʅʋɹʽʇ 
ʋʢʨʘʾʥʠ, ʂʠʾʚ 
 

IV International scientific conference  
"Global and Regional problems of Informatization in Society 

and Nature Using '2016", 23-24 of June 2016, NULES of 
Ukraine, Kyiv  

 

172 

 

3. ʂʘʣʴʥʘ-ɼʫʙʽʥʶʢ ʊ.ʇ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ɿʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ/ ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʌʦʨʫʤ ʚʠʱʦʾ ʦʩʚʽʪʠè, ʂʇɯ. ï 

ʂ., 2008, ʩ. 54-57. 

 

 

 

ʋɼʂ 658.011.12(075.8) 
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˝̉̂́̋ ˘Ȣ 
 

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʨʦʟʚʠʪʦʢ ʙʽʣʴʰʦʩʪʽ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʬʝʨʠ 

ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʩʧʣʘʥʦʚʘʥʦ ʽ ʦʨʛʘʥʽʟʦʚʘʥʦ 

ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʦʤʫ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ.  ʈʝʘʣʽʟʫʶʯʠ ʽʥʥʦʚʘʮʽʡʥʫ, ʥʘʫʢʦʚʫ, ʦʩʚʽʪʥʶ ʽ ʩʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʾ, ʧʦʻʜʥʫʶʯʠ 

ʥʘʫʢʫ, ʦʩʚʽʪʫ ʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʦʥʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚ ʋʢʨʘʾʥʽ, ʚʠʩʪʫʧʘʻ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʩʧʨʠʷʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʥʦʚʠʭ ʟʥʘʥʴ ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʚ ʩʫʯʘʩʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ.  

ɼʦʨʘʜʯʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʜʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʰʠʨʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʥʘʚʯʘʥʥʷʤ.  

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡ 

ʩʽʣʴʩʴʢʠʤ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤ -  ʻ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʟ  ʨʽʟʥʠʭ ʘʛʘʨʥʠʭ ʧʠʪʘʥʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩʽ ʚ ʙʫʜʴ-

ʷʢʦʤʫ  ʤʽʩʮʽ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʽ ʟʥʘʥʴ, 

ʝʣʝʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʠʭ ʩʠʩʪʝʤ, ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʝ ʧʨʘʮʶʻ ʚ ʤʝʨʝʞʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʢʠʰʝʥʴʢʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʽʚ, ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʪʘ ʽʥʪʝʨʥʝʪ-ʩʝʨʝʜʦʚʠʱʽ, ʤʦʞʣʠʚʠʡ ʧʝʨʝʭʽʜ ʚʽʜ 

ʧʨʦʩʪʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʜʦ ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ.  

ʇʨʠ ʥʘʜʘʥʥʽ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʯʠ ʥʘ ʧʦʣʽ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʠʰʝʥʴʢʦʚʠʡ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʪʘ ʤʦʙʽʣʴʥʽ 

ʪʝʣʝʬʦʥʠ ï ʩʤʘʨʪʬʦʥʠ ʘʙʦ ʢʦʤʫʥʽʢʘʪʦʨʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ WAP ʜʦʩʪʫʧ ʪʘ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ GPRS, EDGE  ʘʙʦ 3G ʟôʻʜʥʘʥʥʷ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ɯʥʪʝʨʥʝʪ 

ʚʟʘʻʤʦʜʽʾ ʝʬʝʢʪʠʚʥʠʡ ɯʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʠʤʫʣʶʻ ʧʦʷʚʫ ʥʦʚʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ʊʦʤʫ ʦʜʥʠʤ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚ ʜʦʨʘʜʥʠʮʪʚʽ - ʻ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ɯʥʪʝʨʥʝʪ ʧʦʨʪʘʣʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. 

ʅʘʢʦʧʠʯʝʥʠʡ ʟʥʘʯʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽ ʪʝʦʨʝʪʠʯʥʠʡ ʜʦʩʚʽʜ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʗʢ ʧʨʠʢʣʘʜ, ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʢʦʥʩʘʣʪʠʥʛʦʚʘ 

ʩʠʩʪʝʤʘ çʂʆʅʂɸè -  ʩʠʩʪʝʤʘ ʟ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʩʘʣʪʠʥʛʦʚʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ  ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟʘ ʜʘʥʠʤʠ ʢʣʽʻʥʪʘ. ʎʷ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʦʢʦʚʠʡ 

ʨʝʞʠʤ ʜʽʘʣʦʛʫ  ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʢʦʤʧôʶʪʝʨʦʤ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʩʪʦʪʘ ʪʘ 

ʟʨʫʯʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ, ʣʦʛʽʯʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʥʘʧʨʷʤʦʤ ʚ ʜʦʨʘʜʥʠʮʪʚʽ. ʊʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʚʩʽʤʘ ʩʧʦʩʦʙʘʤʠ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʚʤʽʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ, ʤʝʪʦʜʽʚ 

ʜʦʨʘʜʯʦʾ ʟʘʜʘʯʽ, ʥʘʷʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʘʫʜʠʪʦʨʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʟʰʠʨʶʻ ʜʦʩʪʫʧ ʩʽʣʴʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ.  
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˘̏̋̔̓̏̃́ ˛Ȣȟ ˛̨̘̎̏̐̑̊̔̋ ˑȢ 
 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʽ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʰʚʠʜʢʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʥʘʥʴ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ 

ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʧʦʪʨʝʙʘ ʫ ʦʧʝʨʘʪʠʚʥʦʤʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦʤʫ ʜʦʩʪʫʧʽ ʰʠʨʦʢʠʭ ʢʽʣ ʥʘʩʝʣʝʥʥʷ ʜʦ ʜʞʝʨʝʣ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʪʘ 

ʧʦʩʣʫʛ, ʱʦ ʤʦʞʣʠʚʦ ʟʘ ʫʤʦʚ ʧʝʨʝʚʘʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ɯʥʥʦʚʘʮʽʡʥʝ ʜʦʨʘʜʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʥʦʚʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʦʰʠʨʝʥʥʷ ʟʥʘʥʴ ʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʥʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʝ-ɼʦʨʘʜʥʠʮʪʚʦ) ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɿʥʘʯʥʠʡ ʜʦʩʚʽʜ ʚ ʮʴʦʤʫ ʥʘʙʫʣʠ ʉʐɸ, ʜʝ ʧʦʯʠʥʘʶʯʠ ʟ 2004 ʨʦʢʫ ʧʨʘʮʶʻ 

ʝʣʝʢʪʨʦʥʥʘ ʜʦʨʘʜʯʘ ʩʠʩʪʝʤʘ ï eXtension ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʰʪʘʪʫ ʅʝʙʨʘʩʢʘ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ 

ʩʠʩʪʝʤʫ ʜʦʨʘʜʥʠʮʪʚʘ ʫʩʽʭ ʰʪʘʪʽʚ ʽ ɼʝʧʘʨʪʘʤʝʥʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʐɸ. 

ɸʤʝʨʠʢʘʥʩʴʢʘ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʾ ʝʢʩʪʝʥʰʥ ï ʮʝ ʧʦʪʫʞʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʩʣʫʛ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʦʚʽʪʥʽʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʊʽʣʴʢʠ ʟʘ ʦʜʠʥ 

ʜʝʥʴ ʥʝʶ ʢʦʨʠʩʪʫʻʪʴʩʷ 14 ʤʣʥ ʚʽʜʚʽʜʫʚʘʯʽʚ [1].  

ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: ʜʦʩʪʦʚʽʨʥʫ ʦʧʝʨʘʪʠʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʪʘ ʝʢʦʣʦʛʽʾ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ; ʛʝʥʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʥʘ 

ʙʘʟʽ ʧʦʛʣʠʙʣʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʘʛʨʘʨʥʠʭ 

ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ; ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʜʦʨʘʜʥʠʢʘʤʠ ʪʘ 

ʝʢʩʧʝʨʪʘʤʠ-ʜʦʨʘʜʥʠʢʘʤʠ; ʝʬʝʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʯʝʨʧʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʠʪʠ; ʫʤʦʚʠ ʜʣʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʤʽʩʮʽ. 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʟ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʦʤ, ʤʘʻ ʚʩʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʮʴʦʛʦ: ʧʨʦʬʽʣʴʥʽ 

ʢʘʬʝʜʨʠ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; ɯʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ çɸʛʨʘʨʥʠʡ 

ʩʝʢʪʦʨ ʋʢʨʘʾʥʠè; ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʤ ʥʘʚʯʘʥʥʷʤ (ʥʘ ʦʩʥʦʚʽ MOODLE); 
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ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʙʽʥʘʨʽʚ (Skypeforbusiness); ʢʘʨʪʦʪʝʢʫ ʚʽʜʝʦ-ʬʽʣʴʤʽʚ ʟ 

ɽʢʩʪʝʥʰʥ; ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʜʦʨʘʜʥʠʢʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ-ʜʦʨʘʜʥʠʢʽʚ; ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʫ ʢʦʤʘʥʜʫ ʬʘʭʽʚʮʽʚ [2]. 

ʆʩʥʦʚʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ/ʜʽʻʚʦʶ ʦʜʠʥʠʮʝʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʝ-

ɼʦʨʘʜʥʠʮʪʚʦ ʷʚʣʷʶʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʬʘʭʽʚʮʽʚ ʟʘ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ï ʉʧʽʣʴʥʦʪʠ 

ʧʨʘʢʪʠʢʽʚ (ʉʇ). ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʝ-ɼʦʨʘʜʥʠʮʪʚʦ, ʚʟʘʻʤʦʜʽʻ ʽʟ ʯʠʩʣʝʥʥʠʤʠ 

ʉʧʽʣʴʥʦʪʘʤʠ ʧʨʘʢʪʠʢʽʚ (ʢʦʞʥʘ ʽʟ ʩʚʦʻʶ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ) ʪʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ [3]. 

ɼʦ ʩʢʣʘʜʫ ʢʦʞʥʦʾ ʉʇ ʚʭʦʜʷʪʴ ʩʧʝʮʽʘʣʽʩʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʩʧʨʷʤʫʶʪʴ 

ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʥʘʜʘʥʥʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʽ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʡ, ʯʘʨʪʽʚ, ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ).  

ʂʝʨʽʚʥʠʮʪʚʦ ʽ ʢʦʤʘʥʜʘ ʫʧʨʘʚʣʽʥʥʷ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ ʢʝʨʽʚʥʠʢʽʚ ʉʧʽʣʴʥʦʪʠ, ʷʢʘ 

ʬʫʥʢʮʽʦʥʫʻ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ, ʩʧʨʠʷʥʥʷ, ʥʘʩʪʘʚʥʠʮʪʚʘ ʽ ʧʽʜʪʨʠʤʢʠ ʉʇ. ʎʷ ʛʨʫʧʘ ʜʽʻ ʚ 

ʷʢʦʩʪʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʧʝʨʩʦʥʘʣʦʤ ʝ-ɼʦʨʘʜʥʠʮʪʚʘ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʥʪʘʢʪʠ 

ʉʇ ʜʣʷ ʨʦʟʚʠʪʢʫ, ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʤʘʨʢʝʪʠʥʛʫ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʟʘʩʽʜʘʥʥʷʭ ʢʝʨʽʚʥʠʢʽʚ 

ʉʧʽʣʴʥʦʪ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʘʭ, ʽ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʥʘʩʪʘʚʥʠʢʦʤ ʜʣʷ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʉʇ ʚ 

ʽʥʰʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʦʯʘʪʢʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʠʢʠ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʜʥʘʥʴ ʬʘʭʽʚʮʽʚ ʟʘ 

ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ (ʝ-

ɼʦʨʘʜʥʠʮʪʚʦ) ʉʧʽʣʴʥʦʪʠ ʧʨʘʢʪʠʢʽʚ ʟʘ ʪʨʴʦʤʘ  ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʩʽʣʴʩʴʢʠʡ 

ʪʫʨʠʟʤ, ʪʨʠʧʽʣʴʩʴʢʘ ʢʫʣʴʪʫʨʘ ʪʘ ʢʨʦʣʽʚʥʠʮʪʚʦ. 

ʉʧʽʣʴʥʦʪʘ ʧʦ ʩʽʣʴʩʴʢʦʤʫ ʪʫʨʠʟʤʫ ʩʪʚʦʨʝʥʘ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʮʴʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ ʩʝʣʘ ʥʘʧʨʷʤʫ. ɼʘʥʫ ʪʝʤʘʪʠʢʫ ʦʙʨʘʥʦ ʯʝʨʝʟ 

ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʘʬʝʜʨʠ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ ʪʘ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʽʟ 

ʧʨʦʚʽʜʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ. ʉʽʣʴʩʴʢʠʡ ʟʝʣʝʥʠʡ ʪʫʨʠʟʤ ï ʫʥʽʢʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʬʝʨʤʝʨʽʚ, ʚʣʘʩʥʠʢʽʚ ʦʩʦʙʠʩʪʠʭ ʩʝʣʷʥʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʪʘ ʚʩʽʭ ʙʘʞʘʶʯʠʭ, ʭʪʦ ʤʘʻ 

ʙʫʜʠʥʦʢ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʨʦʟʰʠʨʠʪʠ ʢʦʣʦ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʦʜʥʦʯʘʩ 

ʧʽʜʪʨʠʤʫʶʯʠ ʥʘʮʽʦʥʘʣʴʥʽ ʪʨʘʜʠʮʽʾ, ʜʦʣʫʯʘʶʯʠʩʴ ʜʦ ʽʩʪʦʨʽʾ ʪʘ ʟʙʝʨʽʛʘʶʯʠ ʢʫʣʴʪʫʨʥʫ 

ʩʧʘʜʱʠʥʫ ʋʢʨʘʾʥʠ [4]. 

ʉʪʚʦʨʝʥʘ ʉʧʽʣʴʥʦʪʘ ʧʦ ʩʽʣʴʩʴʢʦʤʫ ʪʫʨʠʟʤʫ ʻ ʧʽʣʦʪʥʦʶ, ʦʩʥʦʚʥʘ ʨʦʙʦʪʘ ʥʘʜ ʥʝʶ 

ʪʽʣʴʢʠ ʧʦʯʠʥʘʻʪʴʩʷ, ʤʘʪʝʨʽʘʣʠ ʙʫʜʫʪʴ ʨʦʟʰʠʨʶʚʘʪʠʩʴ ʧʦ ʤʽʨʽ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʧʨʦʝʢʪʫ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʩʪʚʦʨʶʶʯʠ ʩʦʮʽʦʢʫʣʴʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʨʦʟʢʨʠʚʘʶʯʠ ʩʚʦʾ 

ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʚʽʣʴʥʦ ʩʧʽʣʢʫʶʯʠʩʴ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʶʯʠʩʴ. ɯʥʩʪʠʪʫʪ ʦʩʚʽʪʠ 

ʮʝ ʩʢʣʘʜʥʠʡ ʤʝʭʘʥʽʟʤ ʷʢʠʡ ʙʝʨʝ ʧʦʯʘʪʦʢ ʟ ʜʦʰʢʽʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʭʦʜʠʪʴ 

ʧʦʝʪʘʧʥʦ  ʜʦ  ʚʫʟʽʚʩʴʢʦʾ ʡ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʪʦʱʦ. ʂʦʞʥʘ ʽʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʦʩʚʽʪʥʽʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʥʘʫʢʦʚʦʤʫ 

ʘʥʘʣʽʟʫ ,ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ.  ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʝʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ   

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʚʽʜʨʦʜʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʙʝʟ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʧʝʨʝʙʫʜʦʚʠ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ  ʧʨʦʮʝʩʫ ʦʩʚʽʪʠ. ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʻ 

ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʠʭ ʫʤʦʚ, ʧʨʠ ʷʢʠʭ ʢʦʞʥʘ ʣʶʜʠʥʘ ʟʤʦʞʝ ʟʜʦʙʫʪʠ ʦʩʚʽʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʚʠʱʫ.  ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʽʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ 

ʨʦʙʦʪʽ ʩʪʫʜʝʥʪʽʚ ʧʦʨʷʜ ʽʟ ʪʘʢʠʤʠ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ ʷʢ ʜʝʥʥʘ ʪʘ ʟʘʦʯʥʘ ʪʦʱʦ. ɺ ʋʢʨʘʾʥʽ 

ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘʢʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʷʢ ʝʢʩʪʝʨʥʘʪ ʥʘ ʪʘ ʜʠʩʪʘʥʮʽʡʥʘ.  

ɼʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ ï ʮʝ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʨʽʚʥʦʮʽʥʥʘ ʦʯʥʽʡ, ʟʘʦʯʥʽʡ, ʝʢʩʪʝʨʥʘʪʥʽʡ, 

ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʽʟ 

ʩʪʫʜʝʥʪʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʽʟ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ɼʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʞʥʽʡ ʣʶʜʠʥʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʩʪʘʥʫ ʟʜʦʨʦʚôʷ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʯʠ ʤʽʩʮʷ  

ʧʨʦʞʠʚʘʥʥʷ ʪʦʱʦ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʦʩʚʽʪʫ.  ʆʜʥʽʻʶ ʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ʻ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʩʪʠʩʣʝ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʟʘʢʣʘʜʦʤ ʥʘʚʯʘʣʴʥʠʭ ʧʣʦʱ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ  

ʩʪʫʜʝʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʦʩʚʽʪʫ ʚ ʽʥʦʟʝʤʥʠʭ ʟʘʢʣʘʜʘʭ ʙʝʟ ʚʠʾʟʜʫ ʽʟ ʢʨʘʾʥʠ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ 

ʩʪʫʜʝʥʪʘ ʙʝʟ ʚʽʜʨʠʚʫ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʦʩʥʦʚʥʦʛʦ ʤʽʩʮʷ ʨʦʙʦʪʠ. ʎʝ ʧʨʦʚʦʢʫʻ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ ʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ.  

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʤʦʪʠʚʘʮʽʡ ʚ ʦʩʚʽʪʥʴʦ ï ʥʘʫʢʦʚʽʡ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʽʡ ʩʬʝʨʘʭ ʻ ʚʘʞʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʽʥʪʝʛʨʘʮʽʾ ʚʠʱʦʾ ʰʢʦʣʠ ʢʨʘʾʥʠ ʚ 

ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. ɭ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʥʦʨʤʘʪʠʚʥʦ ï 

ʧʨʘʚʦʚʦʛʦ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ - ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʩʚʽʪʥʴʦ ï ʥʘʫʢʦʚʠʡ 

ʧʨʦʩʪʽʨ. 

ʆʪʞʝ, ʫʢʨʘʾʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʮʝʩʽʚ 

ʩʪʚʦʨʝʥʥʷ , ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ ï ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʡʦʛʦ ʞʠʪʪʻʚʠʡ ʮʠʢʣ. ʄʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ ʦʥʦʚʣʶʻʪʴʩʷ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʮʝʡ ʧʨʦʮʝʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʘʣʢʽʥ ɺʦʣʦʜʠʤʠʨ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 
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ɻʣʘʟʫʥʦʚʘ ʆʣʝʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʥʽʜʘʥ ʄʘʨʠʥʘ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ɻʦʣʫʙ ɹʝʣʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʣʫʙ ʆʣʝʢʩʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", 

ʋʢʨʘʾʥʘ 

ɻʦʣʷʯʫʢ ʆʣʴʛʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ɻʫʜʟʴ ʆʣʝʢʩʘʥʜʨ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ɼʦʣʠʥʥʠʡ ɺʘʩʠʣʴ, ʘʩʧʽʨʘʥʪ, ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ.ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɼʫʜʥʠʢ ɸʣʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɭʚʩʪʨʘʪ'ʻʚ ʉʝʨʛʽʡ, ʘʩʠʩʪʝʥʪ, ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ɸʛʨʘʨʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ɿʘʩʷʜʴʢʦ ʇʘʚʣʦ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ɯʚʘʥʠʢ ʖʣʽʷ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɯʚʘʥʦʚ ʇʘʚʣʦ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʂʘʣʽʥʦʚʩʴʢʠʡ ʗʢʽʚ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʘʣʴʥʘ-ɼʫʙʽʥʶʢ ʊʝʪʷʥʘ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʘʣʴʷʥ ɼʤʠʪʨʦ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʂʘʩʘʪʢʽʥ ɼʤʠʪʨʦ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʘʩʘʪʢʽʥʘ ʆʣʴʛʘ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʘʩʽʤ ɸʥʽʩʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ 

ɺ.ʄ.ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʘʩʽʤ ʄʘʩʫʜ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʂʘʩʽʯ ʄʘʢʩʠʤ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", 

ʋʢʨʘʾʥʘ 

ʂʠʨʠʣʝʥʢʦ ʆʣʝʢʩʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʽʢʪʻʚ ʄʠʢʦʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʣʠʤʝʥʢʦ ʅʘʪʘʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʚʘʣʴ ɺʘʣʝʨʽʡ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʚʘʣʴ ʊʝʪʷʥʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʤʘʨʯʫʢ ɼʤʠʪʨʦ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʥʜʨʘʪʝʥʢʦ ɯʛʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʨʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʋʢʨʘʾʥʘ 

ʂʦʩʶʢ ɭʚʛʝʥʽʡ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʂʦʪʫʣʷʢ ɯʚʘʥ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʉʣʦʚʘʮʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʉʣʦʚʘʢʽʷ 
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ʂʨʠʚʠʡ ʉʝʨʛʽʡ, ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ʂʫʜʽʥʦʚʘ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʫʟʥʝʮʦʚ ʂʦʩʪʷʥʪʠʥ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʂʫʟʴʤʽʥʩʴʢʘ ʆʣʝʥʘ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʃʘʨʽʥʘ ʂʘʪʝʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ 

ʃʝʥʜʻʣ ʊʘʨʘʩ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʃʝʱʫʢ ʅʘʜʽʷ, ʢʘʥʜʠʜʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʋʢʨʘʾʥʩʴʢʠʡ 

ʽʥʩʪʠʪʫʪ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʋʢʨʘʾʥʚ 

ʃʠʩʝʥʢʦ ɺʽʪʘʣʽʡ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʃʦʢʫʪʦʚʘ ʆʣʝʥʘ, ʢʘʥʜʠʜʘʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʃʫʢ'ʷʥʝʥʢʦ ɺʣʘʜʠʩʣʘʚ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ  

ʄʘʞʫʛʘ ʂʦʩʪʷʥʪʠʥ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʋʢʨʘʾʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ, ʋʢʨʘʾʥʚ 

ʄʘʨʯʘʢ ɸʣʽʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʄʝʛʝʜʴ ʅʘʪʘʣʽʷ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ 

ʄʽʨʦʰʥʠʢ ɺʦʣʦʜʠʤʠʨ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʦʚʯʘʥ ʉʝʨʛʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʄʦʢʨʽʻʚ ʄʘʢʩʠʤ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʦʩʽʶʢ ɯʛʦʨ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʋʢʨʘʾʥʘ 

ʄʦʩʽʶʢ ʉʪʝʬʘʥʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʅʝʛʨʝʡ ʄʘʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʅʻʣʻʧʦʚʘ ɸʣʴʦʥʘ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʆʙʦʨʩʴʢʘ ɯʥʥʘ, ʘʩʧʽʨʘʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʆʥʦʧʨʽʡʯʫʢ ɼʽʘʥʘ, ʝʢʩʧʝʨʪ-ʜʦʨʘʜʥʠʢ, ʛʨʦʤʘʜʩʴʢʝ ʦʙ'ʻʜʥʘʥʥʷ "ʉʧʽʣʢʘ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ", ʋʢʨʘʾʥʘ 

ʇʘʨʭʦʤʝʥʢʦ ɯʚʘʥ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ʇʘʷʥʦʢ ʊʝʪʷʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʋʥʽʚʝʨʩʠʪʝʪ ʜʝʨʞʘʚʥʦʾ ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʇʣʻʰʘʢʦʚ ʆʣʝʢʩʘʥʜʨ, ʩʪʫʜʝʥʪʢ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʈʠʙʘʢ ʃʽʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʈʦʛʦʟʘ ʅʘʪʘʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʘʛʘʯ ʗʨʦʩʣʘʚ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", 

ʋʢʨʘʾʥʘ 

ʉʘʜʢʦ ʄʠʭʘʡʣʦ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 
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ʉʘʷʧʽʥ ʉʝʨʛʽʡ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʘʷʧʽʥʘ ʊʘʾʩʽʷ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʉʝʨʝʙʨʷʥʩʴʢʠʡ ɼʤʠʪʨʦ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʟʘʩʪʫʧʥʠʢ 

ʜʠʨʝʢʪʦʨʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʬʽʩʢʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʜʝʨʞʘʚʥʦʾ 

ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʽʥʽʮʠʥ ʆʣʝʢʩʘʥʜʨ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʢʨʠʧʥʠʢ ɸʥʜʨʽʡ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʦʨʦʢʘ ʇʝʪʨʦ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʧʝʨʢʘʯ ʄʘʡʷ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ 

ʉʪʦʣʷʨʯʫʢ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʂʝʨʽʚʥʠʢ ʮʝʥʪʨʫ ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʊʆɺ "ʇʨʦʢʦʤ" 

ʉʪʦʣʷʨʯʫʢ ʆʢʩʘʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʊʝʨʝʡʢʦʚʩʴʢʠʡ ɯʛʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ  

ʊʠʭʦʥʦʚ ʖʨʽʡ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʆʣʝʢʩʽʡ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʊʦʣʶʧʘ ʉʝʨʛʽʡ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ʊʨʦʭʠʤʝʥʢʦ ɺʽʢʪʦʨ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʊʫʣʫʰ ʃʝʦʥʽʜ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʅʎ "ɯʥʩʪʠʪʫʪ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠ", ʋʢʨʘʾʥʘ 

ʍʠʣʝʥʢʦ ɺʦʣʦʜʠʤʠʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʍʽʮʢʦ ʗʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ", ʋʢʨʘʾʥʘ 

ʎʠʙʘ ʉʝʨʛʽʡ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʏʠʯʠʢʘʣʦ ʅʽʥʘ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

ʋʢʨʘʾʥʘ 

ʐʚʠʜʝʥʢʦ ʄʠʭʘʡʣʦ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʐʢʣʷʨʝʚʩʴʢʠʡ ɯʛʦʨ, ʊʆɺ "ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʝʨʚʽʩʥʽ ʪʝʭʥʦʣʦʛʽʾ", ʋʢʨʘʾʥʘ 

ʐʫʣʴʛʘ ʅʘʪʘʣʽʷ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʖʨʯʫʢ ɯʨʠʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ʗʢʫʙʯʫʢ ʂʘʪʝʨʠʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʗʩʝʥʦʚʘ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʗʱʫʢ ɼʘʨ'ʷ, ʘʩʧʽʨʘʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 
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