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SECTION 1. MODELS, METHODS AND INFORMATION  TECHNOLOGIES  IN 
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ɽʂʆʅʆʄɯʎɯ 

 

UDC   519:330.131.7-047.44:502.51 

 

RISK ASSESSMENT OF USE OF THE DNIEPER CASCADE RESERVOIRS 

FROM THE STANDPOINT OF SOCIAL WELFARE FUNCTIONS 
 

Rabinovich A., Skrypnyk A., Holiachuk O. 
 

In the era of hydropower nuclear energy contribution to the energy balance FSU 

considered indisputable. Thus the negative effects associated with the creation of reservoirs on 

flat terrain (flooding large areas, destruction of settlements, a violation of historic monuments, 

the destruction of fish resources, increase the risk of technological disasters) into account not 

taken [3]. Subsequently, as the depreciation as the main equipment (turbines, generators) and 

related infrastructure (gateways and their equipment) to develop hydropower decreased both in 

absolute and relative terms and dam reservoirs become an insurmountable barrier to the annual 

shipping [1] . 

There is a very clear question: by what may be offset 5.6% of the electricity produced by 

hydroelectric Dnieper? 

 

 
 

Figure 1. Projected volumes of energy through renewable energy and hydropower. 

 

The answer to this question is the development of an renewable energy that presented by 

the forecast for the time period from 2024 to 2027 is able to fully offset potential losses 

generated by hydropower cascade of Dnieper HPP (fig.) 

Hydropower energy, bln. KWt/hours 

Renewable energy, bln. KWt/hours 

Trend of Renewable energy 

Trend of Hydropower energy 
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Regarding the risk of man-made disasters, the location of significant reserves of water 

masses above the territory of a particle cities endangers man-made tsunami, dangerous for the 

residents of the metropolis [2]. 

Estimates of potential losses from the man-made tsunami is 5% level of significance for 

the city are higher than the value of hundreds of millions of USD and these estimates do not 

account for the possible loss of life of Kiev residents who live in the area of potential flooding. 

It should be emphasized that the traditional global assessment of likelihood of abuse dam 

reservoir, equal to 0.01%, in terms of the continuation of hostilities in the territory of Ukraine 

shall be increased by at least an order [2] Total damage from further use of cascade hydropower 

plants are presented in Table. 

 

Table Losses from further use Dnieper HPP cascade (mln. USD) 

 Man-made Ecological 

Type of losses The volume 

and its error 

Type of 

losses 

The volume 

and its error 

Type of losses The volume 

and its error 

Not using the 

transport 

potential of the 

Dnieper 

165

;550)(

1

1

=

=

s

xE
 

Probable 

losses from 

the man-

made 

tsunami due 

to violation 

of the dam 

of  reservoir 

10005,0 =x  The 

deterioration 

of the quality 

of drinking 

water 

It affects 

water supply 

for 6.5 

million 

people 

Alternative 

(agricultural) 

use 
25

250)(

2

2

=

=

s

xE  Support 

dams and 

reservoirs 

security 

No 

information 

The 

deterioration 

of the 

recreational 

potential of the 

coastal zone 

Reduces 

recreation 

opportunities 

near the 

dwelling to 

6.5 million 

of 

population 

    Quantitative 

and qualitative 

reduction of 

fishery 

resources 

Negative 

impact on 

dependence 

on imported 

fish products 

 

If you add up all the expenses they exceed 1 bn. a year, so in the near future should be 

decided concerning the future Dnieper cascade hydropower plants. 
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UDC 330.36.012.4 

 

COMPETITORS DETECTION USING GRAPH ANALYSIS 
 

Hnot T. 
 

Online markets could be analysed accurately by Internet shops, which propose wide range 

of products from different manufacturers. It gives them an ability to access purchases data of 

manufactures of the same product type, so ï to detect competitors and as a result ï perform 

marketing in a clever way. In this thesis we are proposing an approach to detect clusters of 

competitors in an unsupervised way by accessing transactional customersô data. 

As an example dataset lets use generated transactional dataset of restaurants orders. To 

simplify explanation, restaurants business was used in the thesis, but this approach could be 

easily extrapolated on different markets.  Example of data is in Table 1. 

 

Table 1. Example of data for analysis 
Order ID Restaurant ID Order Coordinates (lat;long) 

1 95723 (41.85380; -87.85715) 

2 272266 (41.04881; -87.66910) 

3 184276 (41.88268; -87.32582) 

4 275233 (41.23933; -87.50034) 

5 164019 (41.53582; -87.83427) 

 

Algorithm, which is described here to divide restaurants on competitors groups contains 

two stages: 

1. Build graph[1], where each node represents restaurant and edge between nodes ï 

strength of connection between restaurants. Higher weight of edge between restaurants 

indicates that these restaurants more probably should be placed in the same group. Weights of 

edges are calculated in the next way: 

a) built lists of restaurants, from which orders were made to the same place (based 

on coordinates of orders). We took into account that restaurants canôt delivery 

further their delivery zones; 

b) for each list built all combinations of restaurants from list; 

c) weight of each combination equals minimum of number of orders to these 

restaurants. 

For example, we have 5 orders to point (x, y) from ñRestaurant_Aò, ñRestaurant_Aò, 

ñRestaurant_Bò, ñRestaurant_Bò, ñRestaurant_Cò. As a result we are receiving 3 combinations: 

Restaurant_AïRestaurant_B, Restaurant_AïRestaurant_C, Restaurant_BïRestaurant_C with 

weights: 2, 1, 1. Weight between Restaurant_A and Restaurant_B is 2, because we have 2 orders 

to each of the restaurants (min(2, 2)=2). 

d) after, combinations from all lists are combined together by summing weights; 

2. Cluster graph by using graph techniques and tune clustering using distances between 

restaurants. 

To cluster graph label propagation algorithm[2] was used. It works pretty fast and returns 

reasonable clusters. There is no need to specify number of clusters or any tuning parameter. 

One disadvantage of this algorithm: it does not return stable clusters. To deal with that, 

algorithm was run multiple times and result with minimum average within cluster distance 

between restaurants was chosen (to make restaurants in one group be more crammed together). 
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Figure 1. Clustering running results 

 

Below are two visualizations. First one shows all restaurants with dots colored by 

competitors group index. Second ï centers, calculated based on restaurantsô coordinates. 

 

      
Figure 2. Detected competitors groups 

 

Clustering of restaurants in described way gave us an ability to detect groups of 

restaurants, which are characterized by orders from the same customers. So, there could be 2 

reasons of that: 

1. Restaurants are characterized by the same food type, so they are really competitors, as 

customers order from both of them; 

2. Restaurants are characterized by different food type, so they could not be completely 

treated as competitors. Here we need additionally analyse preferences of customers. 

As could be view on Figure 2, restaurants of the same clusters are crammed together. Itôs 

because users often order foods from restaurants, which are near their places. 

In the following example we have used ~ 10 millions transactions, and label propagation 

clustered graph just in few seconds. So, such approach also could be used as starting point for 

competitors detection in huge datasets.  
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ʋɼʂ 004.9:67.08 (477-25) 

 

ʄʆʅɯʊʆʈʀʅɻ ɽʂʆʃʆɻɯʏʅʆɻʆ ɿɸɹʈʋɼʅɽʅʅʗ ʂʀɰɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ʇʆɹʋʊʆɺʀʄʀ ʊɸ ʇʈʆʄʀʉʃʆɺʀʄʀ ɺɯɼʍʆɼɸʄʀ 
 

˞̋̑̉̐̎̉̋ ˍȢˏȢȟ ˎ́̒́̑́̂  ˝Ȣ˙Ȣȟ ˙̨̖̎̏ ˴Ȣ˞Ȣ 
 

ɺʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʫʨʙʘʥʽʟʘʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʥʘʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʚ ʤʽʩʪʘʭ 

ʟʨʦʩʪʘʶʪʴ ʽ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʦʙʫʪʦʚʠʭ 

ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʅʘʢʦʧʠʯʝʥʥʷ ʪʘ ʧʦʭʦʚʘʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʥʝʨʽʜʢʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚ ʥʝʚʽʜʜʘʣʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʾʭ ʧʨʦʜʫʢʫʶʪʴ. ɺʟʷʪʠ ʜʦ ʫʚʘʛʠ, ʭʦʯʘ 

ʙ  ʩʪʦʣʠʮʶ ʋʢʨʘʾʥʠ. ʄʽʩʪʦ ʂʠʾʚ ʻ ʽ ʟʘʚʞʜʠ ʙʫʚ ʧʦʪʫʞʥʠʤ ʛʝʥʝʨʘʪʦʨʦʤ ʩʤʽʪʪʷ, ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʷʢʦʛʦ ʩʢʣʘʜʫʻʪʴʩʷ ʚ ʥʘʡʙʣʠʞʯʠʭ ʡʦʛʦ ʦʢʦʣʠʮʷʭ (ʧʦʣʽʛʦʥ ʧʦʙʣʠʟʫ ʤ. ɹʦʨʠʩʧʽʣʴ, 

ʧʦʣʽʛʦʥ ˉ5, ʪʦʱʦ). 

ʇʨʦʮʝʩ ʩʢʣʘʜʫʚʘʥʥʷ ʡ ʧʦʭʦʚʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʱʦ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʧʦ ʚʩʽʡ 

ʋʢʨʘʾʥʽ ʟʘʩʥʦʚʘʥʠʡ ʱʝ ʚ ʯʘʩʠ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ [1]. ʉʣʽʜʫʶʯʠ ʡʦʛʦ ʽʜʝʦʣʦʛʽʾ, 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦʩʪʫʧʦʚʦ ʧʦʛʣʠʥʘʻ ʚʽʜʭʦʜʠ, ʽ ʚʥʘʩʣʽʜʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʝʣʠʢʦʾ ʪʝʨʠʪʦʨʽʾ ʤʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʚʩʝ ʥʦʚʽ ʽ ʥʦʚʽ ʧʣʦʱʽ ʜʣʷ ʩʤʽʪʪʻʟʚʘʣʠʱ, 

ʧʦʢʠ ʧʨʠʨʦʜʘ  ʧʝʨʝʨʦʙʣʷʻ ʚʽʜʭʦʜʠ ʥʘ ʩʪʘʨʠʭ. ɯʩʪʦʨʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʩʧʨʠʷʣʦ ʯʠʤʘʣʦ ʬʘʢʪʦʨʽʚ. ɿʦʢʨʝʤʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʘʚʘ ʧʨʠʚʘʪʥʦʾ 

ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ ʽ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘ ʙʝʟʧʨʘʚʥʽʩʪʴ ʤʽʩʮʝʚʦʾ ʛʨʦʤʘʜʠ ʷʢ ʩʫʩʧʽʣʴʥʦʾ 

ʽʥʩʪʠʪʫʮʽʾ. ʇʨʠʢʨʦ, ʱʦ ʚʽʥ ʚʩʝ ʱʝ ʽʩʥʫʻ ʚ ʨʦʢʠ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʋʢʨʘʾʥʽ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʱʦʜʝʥʥʠʭ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʟʤʽʥʠ ʾʭ ʩʪʨʫʢʪʫʨʠ ʥʘ ʢʦʨʠʩʪʴ 

ʧʨʘʢʪʠʯʥʦ ʚʽʯʥʠʭ ʧʣʘʩʪʤʘʩʠ ʪʘ ʧʦʣʽʤʝʨʽʚ. ʇʦʨʫʯ ʟ ʟʘʟʥʘʯʝʥʠʤ, ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽʩʥʫʻ ʚʩʴʦʛʦ ʦʜʠʥ (!) ʧʨʦʤʠʩʣʦʚʠʡ ʟʘʚʦʜ ʟ ʧʝʨʝʨʦʙʢʠ 

ʚʽʜʭʦʜʽʚ, ʘ ʧʨʦʮʝʩ ʩʦʨʪʫʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷʤ ʤʘʡʞʝ ʥʝ ʧʨʘʢʪʠʢʫʻʪʴʩʷ.  

ʂʦʞʥʠʡ ʤʝʰʢʘʥʝʮʴ ʤʽʩʪʘ ʂʠʻʚʘ ʧʨʦʜʫʢʫʻ ʧʨʠʙʣʠʟʥʦ 1 ʢʛ ʚʽʜʭʦʜʽʚ ʥʘ ʜʦʙʫ, ʱʦ ʟʘ 

ʨʽʢ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 1 ʤʣʥ. ʪ. [2] ʇʨʠ ʩʝʨʝʜʥʽʡ ʱʽʣʴʥʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 0,2 ʪ/ʢʫʙ.ʤ 

ʟʘ ʨʽʢ ʦʪʨʠʤʫʻʤʦ 5 ʤʣʥ. ʢʫʙ. ʤ. ʩʤʽʪʪʷ. ɿʛʽʜʥʦ ʜʘʥʠʭ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ [3] ʚʽʜʦʤʦ, ʱʦ 

ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʦʬʽʮʽʡʥʦʛʦ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʚʘʨʽʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 5 ʛʘ. ʗʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʚʠʩʦʪʘ (ʛʣʠʙʠʥʘ) ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʤ, 

ʪʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʽʢ ʚ ʦʢʦʣʠʮʷʭ ʤ. ʂʠʻʚʘ 50 ʛʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʥʶʶʪʴʩʷ  ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ. ʆʜʥʘʢ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜʭʦʜʽʚ ʥʘ ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ  ʥʘ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʪʝʨʠʪʦʨʽʾ. ʄʫʣʴʪʠʧʣʽʢʘʪʦʨ ʥʝʧʨʠʨʦʜʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʣʦʱ ʨʽʚʥʠʡ 84, ʷʢʱʦ ʧʦʣʽʛʦʥ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʤʘʻ ʧʣʦʱʫ ʚ 5 ʛʘ [4].   

ʇʨʦʚʝʜʝʥʽ ʥʘʟʝʤʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʙʣʠʟʫ ʧʦʣʽʛʦʥʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ˉ5 

(ʊʇɺ ï 5), ʱʦ ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʦʣʽʛʦʥʦʤ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʧʦʢʘʟʘʣʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʶ ʝʢʦʩʠʩʪʝʤʫ ʚ ʨʘʜʽʫʩʽ ʧʦʥʘʜ 30 ʢʤ. ɻʨʫʥʪʦʚʽ ʚʦʜʠ ʪʦʢʩʠʯʥʽ ʽ 

ʧʦʚʥʽʩʪʶ ʥʝ ʧʨʠʜʘʪʥʽ ʷʢ ʜʣʷ ʧʦʙʫʪʦʚʦʛʦ ʪʘʢ ʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʨʽʤ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʦʞʠʚʘʻ ʫ ʤʽʩʮʝʚʦʩʪʽ ʧʦʙʣʠʟʫ ʧʦʣʽʛʦʥʫ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʨʝʘʣʽʟʫʶʪʴ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʤ.ʂʠʾʚ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʧʣʦʱʫ ʚʧʣʠʚʫ ʩʤʽʪʪʻʟʚʘʣʠʱʘ [5]. ɿʘ 

ʜʘʥʠʤʠ ʢʦʤʽʪʝʪʫ ʩʪʘʪʠʩʪʠʢʠ ʪʽʣʴʢʠ ʫ 2016 ʨ. ʫʪʚʦʨʝʥʦ ʙʣʠʟʴʢʦ 296 ʤʣʥ.ʪ ʩʤʽʪʪʷ, ʦʩʥʦʚʥʘ 

ʯʘʩʪʢʘ ʷʢʦʛʦ ʚʽʜʚʦʟʠʪʴʩʷ ʥʘ ʥʘʡʙʣʠʞʯʽ ʩʤʽʪʪʻʚʽ ʧʦʣʽʛʦʥʠ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʝ ʫʪʠʣʽʟʫʶʪʴʩʷ [6]. 

ʆʜʥʘʢ, ʥʘʟʝʤʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʻ ʨʝʥʪʘʙʝʣʴʥʠʤʠ ʪʘ ʝʬʝʢʪʠʚʥʠʤʠ. ɿ ʦʛʣʷʜʫ 

ʥʘ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʙʝʟʢʦʰʪʦʚʥʦʾ, ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ, ʪʘ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʥʦʾ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ [7-8], ʘʚʪʦʨʘʤʠ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʩʧʨʦʙʘ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ 
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ʩʠʪʫʘʮʽʾ ʥʘ ʂʠʾʚʱʠʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ. ɼʣʷ ʢʨʘʱʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʽʰʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʩʤʽʪʪʻʟʚʘʣʠʱ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʂʠʾʚʱʠʥʠ, ʘʚʪʦʨʘʤʠ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʦʙʨʦʙʢʘ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ (Landsat-8/OLI, Sentinel-1, Sentinel-2A, SRTM) ʟ 

ʤʝʪʦʶ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʦʮʽʥʢʠ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʪʝʨʠʪʦʨʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʟʘʟʥʘʯʝʥʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python [9] ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʘʨʪʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʪʦʯʥʽʩʪʴ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʣʽʩʠ, ʥʝʦʙʨʦʙʣʶʚʘʥʽ ʟʝʤʣʽ, ʧʦʩʽʚʠ 

ʷʨʠʭ ʪʘ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ, ʰʪʫʯʥʽ ʦʙôʻʢʪʠ, ʧʽʱʘʥʠʢʠ ʪʘ ʢʘʨôʻʨʠ, ʧʨʠʩʘʜʠʙʥʽ ʜʽʣʷʥʢʠ ʪʘ 

ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ) ʚʘʨʽʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 88-92%, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʩʤʽʪʪʻʟʚʘʣʠʱ. ʊʦʯʥʽʩʪʴ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʢʣʘʣʘ ʙʣʠʟʴʢʦ 72%. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 

ʩʪʚʦʨʝʥʦʾ ʢʘʨʪʠ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘʚʽʪʴ ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʦʬʽʮʽʡʥʠʭ 

ʧʦʣʽʛʦʥʽʚ ʜʣʷ ʟʘʭʦʨʦʥʝʥʥʷ ʩʤʽʪʪʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʙʝʟʧʝʯʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ. ɿʦʢʨʝʤʘ, ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʥʘʜ ʪʨʠ ʜʝʩʷʪʢʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʟʦʥʽ ʟʥʘʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʩʤʽʪʪʻʟʚʘʣʠʱʘ. 

ʍʦʯ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʽ ʻ ʜʦʩʪʦʚʽʨʥʠʤ, ʦʙôʻʢʪʠʚʥʠʤ ʪʘ ʩʚʦʻʯʘʩʥʠʤ ʜʞʝʨʝʣʦʤ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ, ʽʩʥʫʻ ʽ ʨʷʜ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʟʘʜʘʯʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʛʘʣʦʤ, ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʤʽʪʪʻʟʚʘʣʠʱ ʟʦʢʨʝʤʘ. 

ɿʘʛʘʣʴʥʠʤ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʻ ʧʨʦʩʪʦʨʦʚʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ. ɹʝʟʢʦʰʪʦʚʥʽ ʩʫʧʫʪʥʠʢʦʚʽ 

ʜʘʥʽ ʤʘʶʪʴ ʥʘʡʢʨʘʱʝ ʨʦʟʨʽʟʥʝʥʥʷ ʚ 10ʤ (Sentinel-1/2). ɸ ʦʪʞʝ ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʟ ʧʣʦʱʘʤʠ 

ʤʝʥʰʠʤʠ ʟʘ 0,25 ʛʘ ʥʘʡʯʘʩʪʽʰʝ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʟ ʦʛʣʷʜʫ ʥʘ ʧʨʦʙʣʝʤʫ 

ʟʤʽʰʘʥʠʭ ʧʽʢʩʝʣʽʚ. ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʚʘʛʦʤʠʡ ʚʧʣʘʚ ʤʘʶʪʴ ʽ ʧʦʛʦʜʥʽ 

ʬʘʢʪʦʨʠ (ʭʤʘʨʥʽʩʪʴ, ʜʦʱʽ, ʪʦʱʦ.). ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʢʦʤʝʨʮʽʡʥʽ ʩʫʧʫʪʥʠʢʠ ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ ʚʽʜ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 

6ʤ, ʘ ʪʘʢʦʞ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ). ʆʜʥʘʢ ʚʘʨʪʽʩʪʴ ʪʘʢʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʠʤʠ ʪʝʨʠʪʦʨʽʡ ʨʘʡʦʥʽʚ (ʦʙʣʘʩʪʝʡ) ʋʢʨʘʾʥʠ 

ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʾʭ ʮʽʣʴʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʘʜʘʯʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ 2017 ʨʽʢ 

ʧʦʥʘʜ 400 ʛʘ ʪʝʨʠʪʦʨʽʾ ʢʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʩʤʽʪʪʻʟʚʘʣʠʱʘʤʠ (ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʤʽʥʽʤʘʣʴʥʫ ʧʣʦʱʫ ʚ 0,25 ʛʘ). ʅʝʧʨʠʜʘʪʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʷ ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ ʪʘ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 4% ʚʽʜ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ. 
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˚̆̄̑̆̊ ˙ȢˏȢȟ ˗̘̠̔̆̑̃́ ˛ȢˏȢ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʛʦʩʧʦʜʘʨʩʪʚ ʨʽʟʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʠʧʽʚ ʧʦʢʘʟʫʻ ʧʝʨʝʚʘʛʫ ʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ ʝʢʦʥʦʤʽʻʶ ʚʽʜ 

ʤʘʩʰʪʘʙʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʩʝʨʝʜʥʽʭ ʚʠʪʨʘʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʪʝ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʥʘʨʦʱʫʚʘʥʥʷ 

ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʪʨʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʥʝʛʘʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʥʘʜʤʽʨʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʠʡ ʙʠ ʙʫʚ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʦʩʦʙʣʠʚʦ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʤʝʪʦʜ Data Envelopment Analysis (DEA), ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʨʽʟʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʙʝʨʫʯʠ ʟʘ ʝʪʘʣʦʥ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʫʤ ʚʠʭʦʜʫ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʜʠʥʠʮʶ ʨʝʩʫʨʩʽʚ. ʈʦʟʨʦʙʣʝʥʦ DEA ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʢʠ ʦʢʨʝʤʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʛʨʘʨʥʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʢʨʘʾʥʠ. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʥʘ 

ʦʩʥʦʚʽ DEA ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ R ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢ dplyr ʪʘ Benchmarking. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʦʧʦʤʦʛʦʶ DEA ʚʠʟʥʘʯʝʥʦ: X ï ʚʭʦʜʠ ʬʽʨʤʠ;Y 

ï ʚʠʭʦʜʠ ʬʽʨʤʠ; EFF ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ; SLACK ï ʦʙʯʠʩʣʝʥʥʷ 

ʩʣʘʙʢʠʭ ʤʽʩʮʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; VRS (variable returns to scale) 

ï ʟʤʽʥʥʘ ʚʽʜʜʘʯʘ ʚʽʜ ʤʘʩʰʪʘʙʫ; CRS (constant returns to scale) ï ʧʦʩʪʽʡʥʘ ʚʽʜʜʘʯʘ ʚʽʜ 

ʤʘʩʰʪʘʙʫ; LAMBDA ï ʤʥʦʞʠʥʘ ʘʥʘʣʦʛʽʚ ʜʣʷ ʢʦʞʥʦʾ ʬʽʨʤʠ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʛʦʩʧʦʜʘʨʩʪʚ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʬʦʨʤʠ ʉɻ50, ʘ ʩʘʤʝ ʜʘʥʽ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ, ʷʢʽ ʫ 2015 ʨʦʮʽ ʚʠʨʦʱʫʚʘʣʠ ʢʫʢʫʨʫʜʟʫ. ɯʟ ʩʫʢʫʧʥʦʾ ʚʠʙʽʨʢʠ 

ʛʦʩʧʦʜʘʨʩʪʚ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʣʠʰʝ ʪʽ, ʫ ʷʢʠʭ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʢʫʢʫʨʫʜʟʠ 

ʩʢʣʘʜʘʣʠ ʥʝ ʤʝʥʰʝ 30% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ. ɺʩʴʦʛʦ ʽʟ 578 ʛʦʩʧʦʜʘʨʩʪʚ ʟʘʜʘʥʦʤʫ 

ʢʨʠʪʝʨʽʶ ʚʽʜʧʦʚʽʜʘʣʦ 321 ʛʦʩʧʦʜʘʨʩʪʚʦ. ʇʣʦʱʘ, ʟʘʩʽʷʥʘ ʧʽʜ ʢʫʢʫʨʫʜʟʫ ʫ ʮʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʚʘʨʽʶʻ ʚʽʜ 5 ʜʦ 3223 ʛʘ, ʘ ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ ï ʚʽʜ 9,7 ʪʠʩ. ʛʨʥ ʜʦ 141087,6 

ʪʠʩ. ʛʨʥ.  

https://lv.eosda.com/
https://www.machinalis.com/blog/obia/
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ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʨʠʚʘ ʪʘ ʦʮʽʥʢʘ ʛʦʩʧʦʜʘʨʩʪʚ ʽʟ ʟʤʽʥʥʠʤ ʝʬʝʢʪʦʤ ʤʘʩʰʪʘʙʫ 

 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʨʠʚʫ ʪʘ ʦʮʽʥʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʫ 

ʢʦʦʨʜʠʥʘʪʘʭ ʚʭʽʜ-ʚʠʭʽʜ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʟʤʽʥʥʠʡ ʝʬʝʢʪ ʤʘʩʰʪʘʙʫ. ʋ 

ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʘʨʘʤʝʪʨʫ ï çɺʠʭʦʜʫè ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ 

(ʮʝʥʪʥʝʨ), ʘ ʚ ʷʢʦʩʪʽ çɺʭʦʜʽʚè ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʧʦʩʽʚʥʽ ʧʣʦʱʽ (ʛʝʢʪʘʨ) ʪʘ ʚʠʨʦʙʥʠʯʽ 

ʚʠʪʨʘʪʠ (ʪʠʩ. ʛʨʥ). ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʽʟ ʧʨʠʧʫʱʝʥʥʷʤ ʧʨʦ ʩʪʘʣʠʡ ʪʘ ʟʤʽʥʥʠʡ 

ʝʬʝʢʪʠ ʤʘʩʰʪʘʙʫ. 

ʉʝʨʝʜ 321 ʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʢʫʢʫʨʫʜʟʠ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢ ʟʘ ʫʤʦʚʦʶ ʩʪʘʣʦʛʦ (CRS), 

ʪʘʢ ʽ ʟʤʽʥʥʦʛʦ (VRS) ʝʬʝʢʪʫ ʤʘʩʰʪʘʙʫ. ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʚʠʙʽʨʢʫ ʨʝʟʫʣʴʪʘʪʽʚ DEA, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 6 ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʝʭʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʴʰʝ ʥʽʞ 0,65 (ʫʩʷ ʚʠʙʽʨʢʘ ʩʢʣʘʜʘʻ 321 ʛʦʩʧʦʜʘʨʩʪʚʦ).  

 

ʊʘʙʣʠʮʷ 1.  

ʊʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʢʫʢʫʨʫʜʟʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

 ̄
ʇʣʦʱʘ, 

ʛʘ 

ɺʠʪʨʘʪʠ, 

ʪʠʩ. ʛʨʥ 
ɺʠʨʦʙʥʠʮʪʚʦ, ʮ 

ɽʬʝʢʪʠʚʥʽʩʪʴ 

(VRS) 

ɽʬʝʢʪʠʚʥʽʩʪʴ 

(CRS) 

ʋʨʦʞʘʡʥʽʩʪʴ, 

ʮ/ʛʘ 

1 1050 4166,10 117758,00 1,00 0,76 112,15 

2 1050 34,70 64575,00 1,00 0,61 61,50 

3 100 2870,00 6000,00 1,00 1,00 60,00 

4 623 4861,40 40513,00 1,00 0,90 65,03 

5 161 269,50 0,70 0,90 0,88 129,81 

6 100 4203,70 3900,00 0,88 0,81 39,00 

7 650 2840,00 67450,00 0,87 0,70 103,77 

8 142 374,00 6650,00 0,86 0,66 46,83 

9 485 3060,00 50070,00 0,82 0,69 103,24 

10 313 5912,40 34218,00 0,80 0,73 109,32 

ɼʞʝʨʝʣʦ: ɺʣʘʩʥʽ ʨʦʟʨʘʭʫʥʢʠ  

 

ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʫʢʫʨʫʜʟʠ, ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʣʷ 

ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 321 ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʦʜʽʣʝʥʽ 

ʥʘ ʪʨʠ ʛʨʫʧʠ: ʥʠʟʴʢʦʝʬʝʢʪʠʚʥʽ (ʊɽÒ0,3); ʩʝʨʝʜʥʴʦʝʬʝʢʪʠʚʥʽ (0,3<ʊɽ<0,65); 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ (ʊɽ>0,65). ʂʽʣʴʢʽʩʪʴ ʥʠʟʴʢʦʝʬʝʢʪʠʚʥʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚ 

ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 155, ʪʦʙʪʦ 48,3%, ʩʝʨʝʜʥʴʦʝʬʝʢʪʠʚʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʥʘʣʽʯʫʻʪʴʩʷ 112, 

ʪʦʙʪʦ 34,8%, ʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʚ ʋʢʨʘʾʥʽ ï 54, ʪʦʙʪʦ ʾʭ ʯʘʩʪʢʘ ʣʠʰʝ 16,9%.  

ɺʠʩʥʦʚʦʢ. ɿʘ ʜʦʧʦʤʦʛʦʶ Data Envelopment Analysis ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʭʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ʢʫʢʫʨʫʜʟʠ. ɺʭʽʜʥʽ ʬʘʢʪʦʨʠ ï ʧʦʩʽʚʥʽ ʧʣʦʱʽ, ʚʠʭʽʜʥʽ ï ʚʠʨʦʙʥʠʮʪʚʦ ʢʫʢʫʨʫʜʟʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʚʠʱʦʾ ʪʝʭʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʽʟ ʧʨʠʧʫʱʝʥʥʷʤ ʧʨʦ 

ʟʤʽʥʥʠʡ ʝʬʝʢʪ ʤʘʩʰʪʘʙʫ) ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʜʘʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ. ʄʝʥʰ ʝʬʝʢʪʠʚʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʽʣʴʰʝ ʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʧʝʨʝʚʘʛ, ʱʦ ʤʘʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ.  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʉʊɸʊʀʉʊʀʏʅʀʁ ɸʅɸʃɯɿ  ɺʀʈʆɹʅʀʎʊɺɸ ʄʆʃʆʂɸ 

 

˗̌̉̍̆̎̋̏ ̊ ȢˍȢȟ ˗̉̑̉̌̆̎̋̏ ˛Ȣ˴Ȣ 
  

ʇʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʟʤʫ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚʦʛʦ 

ʧʽʜʢʦʤʧʣʝʢʩʫ ʻ ʦʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ . 

Aʢʪʫaʣʴʥiʩʪʴ ʜaʥoʾ ʪeʤʠ ʧoʚôʷʟaʥa ʟ ʪʠʤ, ʱo ʘʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟ ʜʘʥʠʭ, SPSS ʪʘ ʽʥʰʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ oʙʫʤoʚʣʶʻʪʴʩʷ ʟpoʩʪaʶʯʠʤʠ ʧoʪpeʙaʤʠ ʚ aʥaʣiʪʠʯʥʠʭ ʜaʥʠʭ ʧpo poʙoʪʫ 

ʧiʜʧpʠʻʤʩʪʚa ʟ ʙoʢʫ piʟʥʠʭ ʢaʪeʛopiʡ ʢopʠʩʪʫʚaʯiʚ ʟ ʤeʪoʶ paʮioʥaʣiʟaʮiʾ piʰeʥʴ.  

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, 

ʚʠʷʚʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʡʦʛʦ ʨʦʟʚʠʪʢʫ [2]. 

ʊʝʦʨʝʪʠʯʥʦʶ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʻ ʩʠʩʪʝʤʘ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʘʭ. ʋ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʦʙʨʦʙʢʠ ʜʘʥʠʭ: ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ, 

ʘʥʘʣʽʪʠʯʥʠʡ, ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʤʝʪʦʜ 

ʛʨʫʧʫʚʘʥʥʷ, ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ, ʢʦʨʝʣʷʮʽʡʥʦʛʦ, ʨʝʛʨʝʩʽʡʥʦʛʦ  ʘʥʘʣʽʟʫ, DEA-ʘʥʘʣʽʟ, 

ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʝʢʩʧʦʥʝʥʮʽʡʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ) ʪʘ ʽʥ [3].  

ʆʮʽʥʶʶʯʠ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʘʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʦʙôʻʤʘʭ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ (ʨʠʩ. 2). 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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ʈʠʩ. 1 ɺʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ (ʆʉɻ) ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 1990-2015ʨʨ.* 

*ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʦʤ ʟʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ɼʝʨʞʢʦʤʩʪʘʪʫ 

 

ʋ ʭʦʜʽ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚ ʩʪʨʫʢʪʫʨʽ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʘʥʦʚʣʷʪʴ ʚʠʪʨʘʪʠ ʥʘ ʢʦʨʤʠ ï 

ʤʘʡʞʝ 70%.  ʊʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʱʦ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ, ʚʠʷʚʣʝʥʠʭ ʤʝʪʦʜʦʤ ʛʨʫʧʫʚʘʥʥʷ, 

ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫ ʦʟʥʘʢʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦ  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. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʨʽʚ, ʮʽʥʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʛʦʩʧʦʜʘʨʩʪʚ. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʧʨʘʢʪʠʢʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ DEA ʘʥʘʣʽʟʫ ʜʣʷ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʦʜʥʦʨʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʦʜʥʘʢʦʚʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʮʴʦʤʫ ʦʜʥʘʢʦʚʽ ʨʝʩʫʨʩʠ [1]. 

ʊʦʤʫ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚ ʘʥʘʣʽʟʽ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚʦʛʦ ʧʽʜʢʦʤʧʣʝʢʩʫ ɸʇʂ ʚ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʣʦʢʦʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ DEA. ʆʙʨʘʥʦ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠ ʜʣʷ ʤʦʜʝʣʽ: 

ὗ(ʚʠʭʽʜʥʠʡ ʧʦʢʘʟʥʠʢ) ï ʮʝ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ɾʠʪʦʤʠʨʩʴʢʦʾ 

ʦʙʣʘʩʪʽ; ὢ, ὢ ʪʘ ὢ(ʚʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ) ï ʧʦʛʦʣʽʚôʷ ʢʦʨʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʟʘʛʘʣʴʥʽ 

ʟʘʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʪʨʘʪʠ ʥʘ ʢʦʨʤʠ ʚʽʜʧʦʚʽʜʥʦ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʣʦʢʦʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʝʪʦʜʦʤ DEA ʙʫʣʦ ʦʙʨʘʥʦ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ, ʩʝʨʝʜʦʚʠʱʝ R.  

ʂʝʨʫʶʯʠʩʴ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ, ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ, DEA ʪʘ ʤʝʪʦʜʫ ʛʨʫʧʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʽʚ ʚʽʜʯʫʪʥʦ 

ʧʽʜʚʠʱʫʻ ʷʢ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘʢ ʽ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʨʦʟʫʤʽʥʥʷ ʧʨʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʤʘʡʙʫʪʥʴʦʤʫ.  

ʇʨʦʛʥʦʟ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʪʝʥʜʝʥʮʽʾ ʫ ʤʦʣʦʢʦʚʠʨʦʙʥʠʮʪʚʽ ʷʢ ʫ ɾʠʪʦʤʠʨʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ. ʇʨʦʛʥʦʟ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ. ɿʘ ʧʨʦʛʥʦʟʥʠʡ ʤʝʪʦʜ ʙʫʣʦ ʦʙʨʘʥʦ ʤʝʪʦʜ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ 

(ʨʠʩ. 2). 
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˗̝̏̃́̌ ˟ȢˏȢ 
 

ɸʣʛʦʨʠʪʤʠ ʧʨʽʦʨʠʪʝʪʥʦʾ ʦʙʨʦʙʢʠ ʯʝʨʛ ʜʫʞʝ ʧʦʧʫʣʷʨʥʽ ʚ ʙʘʛʘʪʴʦʭ  ʥʘʫʢʦʚʠʭ 

ʦʙʣʘʩʪʷʭ. ʋ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ(ʉʄʆ) ʟ ʧʨʽʦʨʠʪʝʪʘʤʠ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-

ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟ ʙʫʜʴ-ʷʢʠʤ ʩʪʫʧʝʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ. ʉʪʦʩʦʚʥʦ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʩʠʩʪʝʤ ʪʦ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʠʩʪʝʤ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʘʢʦʥʘʭ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʦʧʠʩʫʶʪʴ, ʟʦʢʨʝʤʘ, 

ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʤʽʞ ʥʘʜʭʦʜʞʝʥʥʷʤ ʚ ʩʠʩʪʝʤʫ ʟʘʷʚʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʗʢʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ GPSS World, ʪʦ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʦʤʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʟʘʣʝʞʥʦʩʪʷʤ. 

https://scholar.google.com.ua/scholar?oi=bibs&cluster=3706168173091488992&btnI=1&hl=uk
https://scholar.google.com.ua/scholar?oi=bibs&cluster=3706168173091488992&btnI=1&hl=uk


V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  

 

 

20 

 

ɺ ʣʽʪʝʨʘʪʫʨʽ [1] ʦʧʠʩʫʻʪʴʩʷ ʢʽʣʴʢʘ ʚʠʜʽʚ ʉʄʆ ʟ ʜʠʩʮʠʧʣʽʥʦʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ 

ʘʙʩʦʣʶʪʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ (ɼʆɸʇ). ɰʭ ʩʧʽʣʴʥʘ ʨʠʩʘ - ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʠʚʘʥʥʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʜʥʠʭ ʟʘʷʚʦʢ ʽʥʰʠʤʠ, ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʟʘʷʚʢʠ 

ʦʜʥʦʛʦ ʢʣʘʩʫ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʥʘʜʭʦʜʞʝʥʥʷ.  

ʅʘʡʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ɼʆɸʇ, ʧʨʠ 

ʷʢʦʤʫ ʧʝʨʝʨʚʘʥʽ ʟʘʷʚʢʠ ʜʦʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʟ ʧʝʨʝʨʚʘʥʦʛʦ ʤʽʩʮʷ ʽ  ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ 

ʜʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʘʥʽʰʝ ʚʩʽʭ ʽʥʰʠʭ ʟʘʷʚʦʢ ʩʚʦʛʦ ʢʣʘʩʫ, ʘʣʝ ʧʽʩʣʷ ʟʘʷʚʦʢ ʟ ʚʝʣʠʢʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ. ʉʘʤʝ ʪʘʢʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʝʨʝʨʚʘʥʠʤʠ ʟʘʷʚʢʘʤʠ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʟʘʷʚʦʢ ʜʘʥʦʛʦ ʢʣʘʩʫ ʚ ʉʄʆ. ʎʝʡ ʚʠʜ ɼʆɸʇ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʩʠʩʪʝʤʽ ʧʝʨʝʨʠʚʘʥʴ ʇʂ. ʂʨʽʤ ʪʦʛʦ, ʩʘʤʝ ʜʣʷ ʥʴʦʛʦ ʦʪʨʠʤʘʥʦ ʙʽʣʴʰʽʩʪʴ 

ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ .  

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ɼʆɸʇ ʚ ʩʠʩʪʝʤʽ GPSS World ʧʝʨʝʜʙʘʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʙʣʦʢ: 

PREEMPT. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʙʣʦʢʫ ʯʘʩʪʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʪʠ ʽ ʪʨʘʜʠʮʽʡʥʫ 

ɼʆɸʇ [2]. ʆʜʥʘʢ ʙʫʜʴ-ʷʢʽ ʧʦʻʜʥʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʮʴʦʛʦ ʙʣʦʢʫ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʤʦʜʝʣʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʾ ʟ ʧʨʠʡʥʷʪʥʦʶ ʪʦʯʥʽʩʪʶ ʟʙʽʛʘʣʠʩʷ ʙ ʟ ʪʝʦʨʝʪʠʯʥʦ 

ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ɹʣʦʢ PREEMPT ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʜʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʝʨʝʨʚʘʥʠʭ ʟʘʷʚʦʢ, ʘʣʝ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʦʩʪʘʚʠʪʠ ʧʝʨʝʨʚʘʥʫ ʟʘʷʚʢʫ ʚ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ 

ʯʝʨʟʽ[3]. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ: 

1) ʧʨʽʦʨʠʪʝʪʠ ʪʨʘʥʟʘʢʪʘʤ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʧʘʨʥʠʭ ʯʠʩʝʣ: 1, 3, 5 ..., ʧʨʠ 

ʮʴʦʤʫ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʦʟʥʘʯʘʻ ʙʽʣʴʰʠʡ ʧʨʽʦʨʠʪʝʪ; 

2) ʧʝʨʝʨʚʘʥʠʡ ʪʨʘʥʟʘʢʪ (PREEMPT c ʦʧʮʽʷʤʠ PR ʽ RE) ʦʜʠʥ ʨʘʟ ʟʨʦʩʪʘʻ ʧʨʽʦʨʠʪʝʪ 

(ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʨʘʥʟʘʢʪ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 3 ʙʫʜʝ ʧʝʨʝʨʚʘʥʠʡ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʪʦ 

ʡʦʛʦ ʧʨʽʦʨʠʪʝʪ ʥʘʜʘʣʽ ʟʘʚʞʜʠ ʙʫʜʝ 4); 

3) ʧʝʨʝʨʚʘʥʠʡ ʪʨʘʥʟʘʢʪ ʧʝʨʝʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʫ ʯʝʨʛʫ ʚ ʥʘʢʦʧʠʯʫʚʘʯ. 

ʊʘʢʘ ʣʦʛʽʢʘ ʜʽʡ ʩʪʚʦʨʶʻ ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʧʝʨʝʨʚʘʥʠʡ ʪʨʘʥʟʘʢʪ ʚʩʪʘʥʝ ʚ ʯʝʨʟʽ ʧʝʨʝʜ 

ʫʩʽʤʘ ʟʘʷʚʢʘʤʠ ʩʚʦʛʦ ʢʣʘʩʫ, ʘʣʝ ʧʽʩʣʷ ʟʘʷʚʦʢ ʙʽʣʴʰ ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʭ ʢʣʘʩʽʚ. ʅʘ ʨʠʩ. 1 

ʥʘʚʦʜʠʪʴʩʷ ʣʽʩʪʠʥʛ-ʩʭʝʤʘ ʨʦʟʨʦʙʣʝʥʦʾ GPSS-ʤʦʜʝʣʽ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʽʦʨʠʪʝʪʥʠʭ ʩʠʩʪʝʤ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜʥʦʩʷʪʴʩʷ 

ʥʘʩʪʫʧʥʽ. 

1. ʊʨʠʚʘʣʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ: ʜʣʷ ʢʣʘʩʫ 

ʟʘʷʚʦʢ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʡʤʝʥʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʟʘʷʚʦʢ, ʷʢʽ ʧʨʦʡʰʣʠ ʯʝʨʝʟ 

ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ, ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʩʪʽʡʢʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʦ ʪʨʠʚʘʣʦʛʦ ʧʨʦʮʝʩʫ 

ʤʦʜʝʣʶʚʘʥʥʷ . 

2. ʇʨʠ ʚʝʣʠʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʬʦʥʦʚʠʭ ʟʘʷʚʦʢ 

ʩʪʘʻ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʚ ʦʙʣʘʩʪʽ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʯʠʥʘʻ ʧʦʟʥʘʯʘʪʠʩʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʦʯʽʢʫʚʘʥʥʷ ʬʦʥʦʚʠʭ ʟʘʷʚʦʢ. 
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ʈʠʩ. 1. GPSS-ʤʦʜʝʣʴ ʉʄʆ ʩ ɼʆɸʇ 

 

3. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝ 

ʜʦʟʚʦʣʷʻ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʫ 

(ʧʨʦʝʢʪʫʚʘʥʥʷ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʽʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʣʠʞʝʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ, ʥʝʭʘʡ ʽ ʥʝ ʪʦʯʥʝ, ʘʣʝ ʨʽʰʝʥʥʷ ʚ 

ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ, ʷʢʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʫʪʦʯʥʶʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ GPSS World // ʊʨʝʪʴʷ ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè (ʀʄʄʆɼ-

2007), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. - 2007. - ʪ.1 - ʉ.224-229. 
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ʋɼʂ: 631.95 

 

ʇʈʆɻʅʆɿ ʇʆʊɽʅʎɯɸʃʋ ɺʀʈʆɹʅʀʎʊɺɸ ɹɯʆɻɸɿʋ ɿ ɺɯɼʍʆɼɺ ɸʇʂ ʋʂʈɸɰʅʀ 

 

ː̘̏̎́̑̆̎̋̏ ˴ȢˏȢȟ ː̤́̌́̃́ ˘ȢˏȢ 
 

ʋʢʨʘʾʥʘ, ʤʘʶʯʠ ʨʦʟʚʠʥʝʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʙʘʟʫ, ʤʘʻ ʧʦʪʫʞʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ ʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʨʛʘʥʽʯʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʷʢ ʪʚʘʨʠʥʥʦʛʦ, ʪʘʢ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʋ ʥʘʰʦʤʫ ʘʥʘʣʽʟʽ ʤʠ ʧʨʠʜʽʣʷʻʤʦ ʫʚʘʛʫ ʙʽʦʛʘʟʫ, ʚʠʨʦʙʣʝʥʦʤʫ ʚ ʋʢʨʘʾʥʽ ʟ ʛʥʦʶ ɺʈʍ, 

ʩʚʠʥʷʯʦʛʦ ʛʥʦʶ, ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʽ ʞʦʤʫ ʟ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʩʫʨʩʽʚ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʧʨʠʜʘʪʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʟʘʚʦʜʽʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʻ ʛʥʽʡ ɺʈʍ, 

ʩʚʠʥʷʯʠʡ ʛʥʽʡ ʪʘ ʢʫʨʷʯʠʡ ʧʦʩʣʽʜ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʘ ʙʘʢʪʝʨʽʷ, ʱʦ ʚʠʨʦʙʣʷʻ ʤʝʪʘʥ, ʚʞʝ 

ʤʽʩʪʠʪʴʩʷ ʫ ʰʣʫʥʢʫ ʪʚʘʨʠʥ, ʜʦ ʪʦʛʦ ʞ ʩʠʨʦʚʠʥʘ ʻ ʜʝʰʝʚʦʶ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʦʩʪʽʡʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ. ɾʦʤ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʪʝʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ 

ʚʘʨʪʽʩʪʴ ʭʦʯʘ ʡ ʤʘʻ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢ ʩʧʝʮʠʬʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʛʘʟʫ ʥʠʞʯʝ, ʘ 

ʚʤʽʩʪ ʤʝʪʘʥʫ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 60-65% ʯʝʨʝʟ ʧʦʧʝʨʝʜʥʻ ʙʨʦʜʽʥʥʷ ʫ ʰʣʫʥʢʫ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʟʘ 1996-2016 

ʨʦʢʠ, ʧʦ ʢʽʣʴʢʦʩʪʽ ʛʦʣʽʚ ɺʈʍ, ʩʚʠʥʝʡ, ʧʪʠʮʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʞʦʤʫ ʦʪʨʠʤʘʥʦʛʦ ʧʽʩʣʷ 

ʧʝʨʝʨʦʙʢʠ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚ ʋʢʨʘʾʥʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʫ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʦʙʩʷʛ 

ʛʥʦʶ ɺʈʍ, ʩʚʠʥʝʡ ʪʘ ʧʪʠʮʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥʘ 2017-2020 ʨʨ. ɿʘ 

ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʭʦʜʫ ʙʽʦʛʘʟʫ ʪʘ ʙʽʦʤʝʪʘʥʫ ʤʠ ʨʦʟʨʘʭʫʚʘʣʠ ʚʠʭʽʜ ʙʽʦʛʘʟʫ ʟ ʚʠʱʝ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʞʝʨʝʣ ʩʠʨʦʚʠʥʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʭʽʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʦʪʝʥʮʽʘʣʫ ʚʠʭʦʜʫ ʙʽʦʛʘʟʫ ʟ ʦʩʥʦʚʥʠʭ 

ʚʽʜʭʦʜʽʚ ɸʇʂ ʋʢʨʘʾʥʽ ʧʨʦʚʝʣʠ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʯʘʩʦʚʠʤʠ ʪʨʝʥʜʘʤʠ. ɼʣʷ 

ʘʥʘʣʽʟʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʚʝʣʠʯʠʥʠ: ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ï ; ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ-ʉʥʝʜʝʢʢʦʨʘ ï  ; ʘ ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡ ʨʝʛʨʝʩʽʾ ï ʚʽʜʥʦʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ ʜʦ ʦʮʽʥʢʠ ʡʦʛʦ ʧʦʭʠʙʢʠ (t- 

ʩʪʘʪʠʩʪʠʢʘ); ʜʣʷ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ  ʢʨʠʪʝʨʽʡ 

ʉʪʴʶʜʝʥʪʘ. 

 

ʊʘʙʣʠʮʷ 1 

ʇʨʦʛʥʦʟ ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʟ ʚʽʜʭʦʜʽʚ ɸʇʂ ʋʢʨʘʾʥʠ ʥʘ 2017-2020 ʨʨ. 

ʈʽʢ 

ʉʮʝʥʘʨʽʾ ʚʠʭʦʜʫ ʙʽʦʛʘʟʫ ʩʫʤʠ ʛʥʦʶ ɺʈʍ, ʩʚʠʥʝʡ, ʧʪʠʮʽ ʪʘ ʞʦʤʫ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʋʢʨʘʾʥʠ, ʤʣʨʜ.  ʤ3 

ʇʝʩʠʤʽʩʪʠʯʥʠʡ ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʆʧʪʠʤʽʩʪʠʯʥʠʡ 

2017 2,42 3,31 4,20 

2018 2,38 3,28 4,18 

2019 2,34 3,25 4,16 

2020 2,30 3,23 4,15 

 

ɿ 1 ʤ3 ʙʽʦʛʘʟʫ (CH4 100%) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʣʠʟʴʢʦ 3 ʢɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʇʨʦʚʝʜʝʤʦ ʤʝʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽ ʤʘʻʤʦ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ 

ʚʠʱʝ ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʘʥʠʭ ʟʘ ʪʨʴʦʤʘ ʩʮʝʥʘʨʽʷʤʠ, ʟʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 
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ʊʘʙʣʠʮʷ 2 

ʇʨʦʛʥʦʟ ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʙʽʦʛʘʟʫ, ʤʣʨʜ. ʢɺʪ. 

ʈʽʢ 

 

ʉʮʝʥʘʨʽʾ ɿʘ ʜʘʥʠʤʠ 

ɹʽʦʝʥʝʨʛʝʪʠʯʥʦʾ 

ʘʩʦʮʽʘʮʽʾ ʋʢʨʘʾʥʠ ʇʝʩʠʤʽʩʪʠʯʥʠʡ ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʆʧʪʠʤʽʩʪʠʯʥʠʡ 

2017 7,263 9,932 12,601 ï 

2018 7,133 9,839 12,544 ï 

2019 7,013 9,754 12,494 ï 

2020 6,901 9,676 12,452 7,220 

 

ɺ ʘʥʘʣʽʟʽ ʨʠʟʠʢʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʙʽʦʛʘʟʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʛʥʦʟʥʽ ʜʘʥʽ ʧʨʦ ʦʙʩʷʛʠ ʩʠʨʦʚʠʥʠ, ʚʠʪʨʘʪʠ, ʮʽʥʠ ʪʦʱʦ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʜʝʣʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʠʧʘʜʢʦʚʽ 

ʚʝʣʠʯʠʥʠ, ʧʦʚʝʜʽʥʢʘ ʷʢʠʭ ʥʝ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʫʧʨʘʚʣʽʥʥʷʤ ʯʠ ʪʠʤ, ʭʪʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ.  

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʩʝʨʽʻʶ ʯʠʩʝʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʦʢʣʠʢʘʥʠʭ ʦʜʝʨʞʘʪʠ 

ʝʤʧʽʨʠʯʥʽ ʦʮʽʥʢʠ ʤʽʨʠ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ (ʧʦʯʘʪʢʦʚʠʭ ʚʝʣʠʯʠʥ) ʥʘ ʜʝʷʢʽ ʟʘʣʝʞʥʽ ʚʽʜ 

ʥʠʭ ʨʝʟʫʣʴʪʘʪʠ. ɼʘʥʠʡ ʤʝʪʦʜ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʠʡ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʤ, ʱʦ 

ʚʜʘʣʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʽʥʰʠʤʠ ʝʢʦʥʦʤʽʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʽʟ ʪʝʦʨʽʻʶ 

ʽʛʦʨ ʪʘ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦ- ʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ.  

ɼʣʷ ʥʘʰʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʤʠ ʟʛʝʥʝʨʫʚʘʣʠ 500 ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʪʠʧʦʤ ʨʦʟʧʦʜʽʣʫ, ʚʢʘʟʘʚʰʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʟʛʝʥʝʨʦʚʘʘʥʠʭ 500 ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʤʠ ʨʦʟʨʘʭʫʚʘʣʠ ʾʭ 

ʝʢʦʥʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʦʪʨʠʤʘʣʠ ʢʨʠʚʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʄʦʥʪʝ-ʂʘʨʣʦ. 

 

 
 

ʈʠʩ.1. ʄʦʜʝʣʴ ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʙʽʦʛʘʟʫ ʟʘ 2020 ʨʽʢ, ʤʣʨʜ. 

ʢɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʦʚʘʥʦ ʧʦʪʝʥʮʽʘʣ ʦʙʩʷʛʽʚ ʚʠʭʦʜʫ ʙʽʦʛʘʟʫ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʪʘ, ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟʘ 2000-2016 ʨʦʢʠ ʩʧʨʦʛʥʦʟʦʚʘʥʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ 

ʨʦʢʠ (2017-2020ʨʨ.). ʄʠ ʧʨʦʚʝʣʠ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʨʽʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ 

ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻʝʥʝʨʘʪʦʨʘ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ Excel ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʧʘʜʢʦʚʠʭ ʢʣʶʯʦʚʠʭ ʟʤʽʥʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʽʚ.  

 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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SIMULATION OF THE CONTROL ACTIONS OF THE BANKING SYSTEM TO THE 

FUNCTIONING OF THE ECONOMY. DYNAMICS AND CORRECTION OF CRISIS 

SITUATIONS 

 

Khylenko  V.V.  
 

The problem of predicting the crisis in the economy and banking system continues to be 

relevant. Many works are devoted to this issue, to the development of recipes of the exits from 

crises, but each new crisis is a ascertaining of the fact that the "de facto" the offered advices 

and tips are not sufficiently effective in practical terms. 

The main reasons could be as follows. 

1. Insufficient mathematization of the problem. The fuzzy, from a mathematical point of 

view, the formulation of the problem. As a consequence - the ambiguity and an illegibility of 

in the definition of: rational are the proposed solutions and recommendations or not. 

2. Task settings change over time and the development of society, banking and economic 

systems. Lack of a clear mathematical formulation of the task leads to the fact that the  dynamic 

correction of the formulation of the task, which is necessary in view of the occurred changes, 

with the adjustment by time the restrictions and parameters, is impossible.   

3. Decision-making process overly, and often unnecessarily, depends on the human 

factor. Acceptance of administrative decisions in the conditions of astronomical multifactor of 

the task, even when Chairman of the management structure is  congeniality person, requires a 

greater emphasis on computing (computer&mathematical) choice of control actions. This issue 

was raised by the example of Fed and the "spilling over" effect, as noted in some articles. 

Especially considering away mixed assessment of the degree of optimality adopted, decisions 

(for example, a specific ex-chairman of the Fed's) on the part of a number of his colleagues, 

including those of experts, whose work has been appreciated the Nobel Prize. 

Overcoming difficulties relating to the reasons mentioned above requires the formation 

of a mathematical model describing the dynamics of the financial and economic systems (FES) 

in form which is the standard for the computational mathematics. Formation of the total (global 

- taking into account the above) mathematical model (FM-model) FES is a task of the highest 

possible complexity. However, the conceptual basis of this model may be uniquely identified, 

even considering the fact that the PM-model must continuously adjusted in accordance with the 

occurring changes in the global FES. In aggregate, FES can be represented as an object with a 

variable structure, consisting of micro- and macro-clusters. All clusters are functioning on the 

boundary of the bifurcation - the boundary layer, following the terminology of Tikhonov 

http://www.ukrstat.gov.ua/
http://www.iea.org/
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systems. Between themselfs the clusters are connected by the banking system, which regulates 

the flow of funds.Structurally, in this case FES can be regarded as a some system of closed 

capacities - entities of system - united by a common ring, which is a physical environments  of 

transfer of single "nourishing resource" - the analogy with the "single circulatory system" of a 

biological object. The subjects of the system (businesses and households) use resources of a 

single ring."Nourishing resource" associate with a fluid having a fixed (quasi fixed) the volume 

and the circulating in a closed space, having, in addition to the main stream, which is common 

to all elements of the system, the branches with the release and return of "nourishing resource" 

to the main stream. 

The most appropriate mathematical apparatus to describe systems (objects), taking into 

account the above factors are mathematical formalism of Tikhonov and kvazi-Tikhonov 

systems. 

Is natural that the complete model of the object is non-linear. Analysis and calculation 

of non-linear models of high and extra-high dimensionality is a separate task. And management 

of the dynamics of this model will require a solution not one a highly complex task, but a 

number of solutions of complex and highly complex tasks. However, the conversion of a non-

linear model to the quasi-stationary form and linearization models simplify analysis. In this 

case, we will have to deal with matrices of high and extra dimensionality and evaluation of the 

dynamics of the processes in the linearization intervals will require knowledge of the 

eigenvalues of these matrices. New numerical algorithm, providing a solution the problem of 

determining the eigenvalues of matrix of high and extra-high dimensionality is algorithm based 

on the known theorem [ 1 ]. In the context of this work the link conceptually corresponds to the 

statement that the formation and solution of the problem "technocratic management and 

regulation of the global PES" at the present stage become real, given the combination of the 

following factors: 

- a high level of development of modern methods of computational mathematics and 

systems analysis (operations research); 

- achieved the computing power of supercomputing clusters; 

- the current level of information and communication technologies and digitalization of 

the world, providing the ability to collect and store statistics and the formation of the necessary 

data bases (knowledge bases, data warehouses). 

With the further development of this approach, more in-depth detalization of the 

generated mathematical models, the use of this mathematical apparatus of systems analysis and 

operations research allows you to make a clear conclusion that it is not the collapse of the 

individual businesses, business-clusters, sub-sectors of the economy may be the cause of global 

financial and economic crises, but the behavior of the banking system. Incorrect, inappropriate 

to the achievement of the objective management of the banking system is the main cause of 

crises. 

During the beginning of the crisis dynamics of individual fragments of FES can be 

described by one of the catastrophe of Tom, when the process acquires avalanche character - 

"falling off a cliff" with a negative angle of reverse recovery on the dynamic path. A limited 

number of allowable parameters k = 4 considered in the appropriate models of catastrophe 

theory limits the application of Thom's theorem to the study of FES models. 
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ʋɼʂ 338.439.5:339.54:633.85  

 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʈʀʅʂʋ ʈɯʇɸʂʋ ɺ ʋʂʈɸɰʅɯ  

 

˗̝̏̃́̌ ˟ȢˏȢ ȟ ˘̨̙̆̍̋́ ˴Ȣ˝Ȣ 
 

ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʝʨʝʨʦʙʢʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʦʣʽʡʥʦ-ʞʠʨʦʚʦʾ ʛʘʣʫʟʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʪʘ ʧʦʩʪʽʡʥʦ ʥʘʨʦʱʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ. ʈʽʧʘʢ ï ʫʥʽʚʝʨʩʘʣʴʥʘ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ, ʻ ʯʫʜʦʚʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʦʟʠʤʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʫʨʦʞʘʡʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ; ʨʽʧʘʢʦʚʘ 

ʦʣʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʜʝʰʝʚʰʠʭ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ; ʚʦʥʘ 

ʻ ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʷ. [4]  

 
 

ʈʠʩ1 . ɼʠʥʘʤʽʢʘ ʟʙʠʨʘʣʴʥʠʭ ʧʣʦʱ ʪʘ ʫʨʦʞʘʡʥʦʩʪʽ ʨʽʧʘʢʫ ʚ ʋʢʨʘʾʥʽ 2010-2016ʨʨ. 

 

ʋʨʦʞʘʡʥʽʩʪʴ ʨʽʧʘʢʫ 2016 ʨʦʢʫ  ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2010 ʨʦʢʦʤ ʥʘ  52,94%, 

ʮʝ ʩʚʽʜʯʠʪʴ ʱʦ ʟʘʭʦʜʠ ʧʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɸʣʝ 

ʚʩʝ ʞ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʧʣʦʱ   ʥʘ 52,72% (2016 ʨ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2010ʨ) 

 

 
 

ʈʠʩ 2. ɼʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʧʘʢʫ ʚ ʋʢʨʘʾʥʽ 2010-2016 ʨʨ. 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʨʽʧʘʢʫ ʚ ʋʢʨʘʾʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ, ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʜʦ ʩʧʘʜʫ. ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʩʪʘʣʠ ʧʨʠʯʠʥʦʶ ʩʧʘʜʫ 
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ʮʝ: ʥʝʩʪʘʙʽʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʫʤʦʚʣʝʥʝ ʥʝʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʧʣʦʱ, ʟʨʦʩʪʘʥʥʷʤ 

ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʡ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ. 

ʊʘʙʣʠʮʷ1 

 ɹʘʣʘʥʩ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʨʽʧʘʢʫ 

ʇʦʢʘʟʥʠʢ 
ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 
2012 2013 2014 2015 2016 

ɺʽʜʭʠʣʝʥʥʷ  2016ʨ. 

ʜʦ 2012ʨ. 

ʪʠʩ.ʪ % 

ʇʦʯʘʪʢʦʚʽ 

ʟʘʧʘʩʠ 
ʪʠʩ.ʪ. 80 102 80 64 41 -39,00 -48,75% 

ɺʠʨʦʙʥʠʮʪʚʦ ʪʠʩ.ʪ. 1220 2352 2198 1738 1183 -37,00 -3,03% 

ɯʤʧʦʨʪ ʪʠʩ.ʪ. 5 2 6 4 5 0,00 0,00% 

ɿʘʛʘʣʴʥʘ 

ʧʨʦʧʦʟʠʮʽʷ 
ʪʠʩ.ʪ. 1305 2456 2284 1807 1228 -77,00 -5,90% 

ɽʢʩʧʦʨʪ ʪʠʩ.ʪ. 1178 2243 1963 1410 900 -278,00 -23,60% 

ʇʝʨʝʨʦʙʢʘ ʥʘ 

ʦʣʽʶ 
ʪʠʩ.ʪ. 4 96 240 340 290 286,00 7150,00% 

ʇʨʦʤʠʩʣʦʚʝ 

ʩʧʦʞʠʚʘʥʥʷ 
ʪʠʩ.ʪ. 1 1 1 1 1 0,00 0,00% 

ʅʘʩʽʥʥʷ ʪʠʩ.ʪ. 5 6 6 6 4 -1,00 -20,00% 

ɺʥʫʪʨʽʰʥʽʡ 

ʨʦʟʧʦʜʽʣ 
ʪʠʩ.ʪ. 25 133 257 356 301 276,00 1104,00% 

ʢʽʥʮʝʚʽ ʟʘʧʘʩʠ ʪʠʩ.ʪ. 102 80 64 41 27 -75,00 -73,53% 

ɼʞʝʨʝʣʦ: ɼʝʨʞʘʚʥʠʡ ʢʦʤʽʪʝʪ ʩʪʘʪʠʩʪʠʢʠ [1,2] 

 

ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ, ʟʤʫʰʫʻ ʘʛʨʘʨʽʾʚ ʜʦ ʝʢʦʥʦʤʽʾ, ʱʦ ʜʘʻʪʴʩʷ ʚʟʥʘʢʠ ʥʘ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʮʽʥʦʚʽʡ ʩʠʪʫʘʮʽʾ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ 

ʧʦʟʥʘʯʠʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʢʽʥʮʝʚʠʭ ʟʘʣʠʰʢʽʚ ʨʽʧʘʢʫ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʘʭ. [3] ʂʽʥʮʝʚʽ ʟʘʧʘʩʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʟʤʝʥʰʠʣʠʩʴ ʫ 2016 ʨʦʮʽ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʟ 2015 ʥʘ 34,15%. 

ʋ 2016 ʨʦʮʽ ʦʩʥʦʚʥʠʤʠ ʢʨʘʾʥʘʤʠ ʝʢʩʧʦʨʪʝʨʘʤʠ ʨʘʧʩʫ ʪʘ ʡʦʛʦ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ 

ʻ ɹʝʣʴʛʽʷ, ʇʦʣʴʱʘ, ʌʨʘʥʮʽʷ, ʃʠʪʚʘ, ʅʽʜʝʨʣʘʥʜʠ, ɯʪʘʣʽʷ, ɯʥʜʽʷ. ʊʘʢʦʞ, ʚʝʣʠʢʫ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʤ ʨʽʧʘʢʦʤ ʚʠʷʚʣʷʻ ʨʷʜ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ï ʊʫʨʝʯʯʠʥʘ, ɯʟʨʘʾʣʴ, 

ʆɸɽ. ʆʩʥʦʚʥʽ ʢʦʤʧʘʥʽʾ-ʝʢʩʧʦʨʪʝʨʠ ʨʽʧʘʢʫ ï ʊʆɺ ǌʅʽʙʫʣʦʥǌ, ǌʉʝʨʥʘǌ, ǌɸʣʴʬʨʝʜ ʉ. 

ʊʦʧʬʝʨǌ, ǌʂʘʨʛʽʣǌ, ǌʉʘʥʪʨʝʡʜǌ. [4] 

ʉʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʨʽʧʘʢʫ ʟʘʟʥʘʻ ʟʤʽʥ ʫ ʥʘʧʨʷʤʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʧʝʨʝʨʦʙʢʠ 

ʥʘ ʦʣʽʶ. ɺʽʜʙʫʣʘʩʷ ʩʫʪʪʻʚʘ ʧʝʨʝʦʨʽʻʥʪʘʮʽʷ ʝʢʩʧʦʨʪʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦ ʢʨʘʾʥʘʭ-ʽʤʧʦʨʪʝʨʘʭ, 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʦʨʽʻʥʪʘʮʽʷ ʥʘ ʨʠʥʢʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ.  

ʆʪʞʝ, ʨʠʥʦʢ ʨʽʧʘʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ ʟ ʦʛʣʷʜʫ ʥʘ ʩʪʽʡʢʽ 

ʽ ʚʠʩʦʢʽ ʮʽʥʦʚʽ ʧʦʟʠʮʽʾ ʪʦʚʘʨʥʦʛʦ ʨʽʧʘʢʫ, ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ ɯʅʌʆʈʄɸʎɯɰ 

 

1. United States Department of Agriculture [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.fas.usda.gov. 

2. ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ : http://www.ukrstat.gov.ua. 

http://www.ukrstat.gov.ua/
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʢʦʧôʁ ʪʝʨʥʦʾ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʾ ʙʘʟʠ ʟʚʽʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʋʢʨʘʾʥʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʰʠʨʦʢʦʤʫ  ʢʦʣʫ ʬʘʭʽʚʮʽʚ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʨʦʟʚʠʪʢʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʇʂ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ  ʋʢʨʘʾʥʠ.      

ʊʦʤʫ ʽ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʘ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ  ʋʢʨʘʾʥʠ, ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʨ ʧʝʨʚʠʥʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʧʨʠʡʥʷʪʠʭ ʬʦʨʤ 

ʩʪʘʪʠʩʪʠʯʥʦʾ  ʟʚʽʪʥʦʩʪʽ  ʾʾ  ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʚ ʨʦʟʧʦʜʽʣʴʯʠʭ ʙʘʟʘʭ ʜʘʥʠʭ 

ʣʦʢʘʣʴʥʦʾ ʪʘ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞ,  ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ  ʩʪʘʥʫ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ  ʋʢʨʘʾʥʠ ʟ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʘ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ ʪʨʠ ʙʣʦʢʠ ʟʘʜʘʯ: 

- ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʚ ʩʝʨʝʜʦʚʠʱʽ ʉʋɹɼ ɸʩʩess ʥʘ ʦʩʥʦʚʽ  ʬʦʨʤ ʩʪʘʪʠʩʪʠʯʥʦʾ  

ʟʚʽʪʥʦʩʪʽ, ʟʛʽʜʥʦ ʷʢʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʚʽʪʫʶʪʴʩʷ ʧʝʨʝʜ ʦʨʛʘʥʘʤʠ 

ʩʪʘʪʠʩʪʠʢʠ, ʧʣʘʥʦʚʠʭ ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʙʘʟʦʚʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʠʩʪʝʤʠ ʮʽʥʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʧʝʨʘʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤʠ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; 

- ʘʥʘʣʽʟ ʜʦʩʪʦʚʽʨʥʦʩʪʽ,  ʥʘʜʽʡʥʦʩʪʽ, ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ  ʩʫʤʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʾʭ  ʝʢʩʧʦʨʪ  ʚ 

ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ SPSS ʪʘ EXCEL; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ SPSS ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʘʨʥʦ-

ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʉʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ: ʚʢʣʶʯʘʻ ʙʣʦʢ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ: 22 ʬʦʨʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʚʽʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ( ʢʦʞʥʘ ʬʦʨʤʘ ʮʝ ʦʢʨʝʤʘ ʙʘʟʘ ʜʘʥʠʭ), ʪʘʢʠʭ 

ʷʢ: ʟʚʽʪ ʽʟ ʧʨʘʮʽ, ʟʚʽʪ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟʝʨʥʦʚʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ, ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʤʘʣʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʧʽʜ ʫʨʦʞʘʡ 20__ ʨʦʢʫ, ʦʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ, ʩʝʣʠʱʥʠʭ, ʤʽʩʴʢʠʭ 

ʨʘʜ ʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ, ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, 

ʛʽʧʩʫʚʘʥʥʷ ʪʘ ʚʘʧʥʫʚʘʥʥʷ ˇʨʫʥʪʽʚ, ʟʚʽʪ ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʟʚʽʪ ʧʨʦ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

http://propozitsiya.com/ua/oliyni-kulturi-v-ukrayini-zminyuyut-strukturu-posivnih-ploshch
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ʪʚʘʨʠʥ, ʟʚʽʪ ʧʨʦ ʦʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʰʽ. 

ʉʬʦʨʤʦʚʘʥʦ ʙʣʦʢ ʧʦʩʪʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʮʝ ʜʦʚʽʜʥʠʢʠ, ʪʘʢʽ ʷʢ : ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ, 

ʦʙʣʘʩʪʽ, ʨʘʡʦʥʠ, ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦʤʘʜʠ, ʩʽʣʴʩʴʢʽ ʨʘʜʠ, ʢʘʪʝʛʦʨʽʾ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʪʠʧʠ 

ʬʦʨʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʰʽ.   

ɹʘʟʠ ʜʘʥʠʭ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ( ʬʦʨʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ) ʤʘʶʪʴ  ʢʣʶʯʦʚʽ 

ʧʦʣʷ, ʪʘʢʽ ʷʢ ʢʦʜ ʨʦʢʫ, ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʢʦʜʠ ʦʙʣʘʩʪʽ, ʨʘʡʦʥʫ, ʬʦʨʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʽʥʰʽ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʙʘʟʠ ʟʚôʷʟʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʙʠʨʘʪʠ ʪʘ ʛʨʫʧʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʣʶʙʽʡ ʦʟʥʘʮʽ.   

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʩʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʣʶʙʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʙʘʟʠ ʜʘʥʠʭ ʢʦʞʥʠʡ ʧʦʢʘʟʥʠʢ  ʤʘʻ ʫʥʽʢʘʣʴʥʝ ʽʤôʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ 

ʯʘʩʪʠʥ: ʽʤôʷ ʬʦʨʤʠ, ʥʦʤʝʨʽʚ ʨʷʜʢʘ ʪʘ ʩʪʦʚʧʯʠʢʘ, ʟʛʽʜʥʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʨʤʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɸʥʘʣʽʟ ʜʦʩʪʦʚʽʨʥʦʩʪʽ,  ʥʘʜʽʡʥʦʩʪʽ, ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ  ʩʫʤʽʩʥʦʩʪʽ ʜʘʥʠʭ: ʟ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ SPSS,  ʪʘʢʠʭ ʷʢ ʦʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ, ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ 

ʪʘ ʽʥʰʽ ʧʝʨʝʜʙʘʯʘʻ  ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʷʢʘ ʚʢʣʶʯʘʻ: - ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, - 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʢʦʤʧôʶʪʝʨ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ ʾʭ ʩʪʨʫʢʪʫʨʠ ʽ ʚʠʤʦʛ ʧʨʦʛʨʘʤʠ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ, - ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ, - ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʾʭ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʫ ʧʦʪʨʽʙʥʦʤʫ ʬʦʨʤʘʪʽ, - ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ.  

ʇʝʨʝʚʽʨʢʘ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʝʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ: ʧʦʩʪʘʥʦʚʢʘ ʪʘ ʨʦʟʚôʷʟʦʢ  ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ ʟ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ SPSS,   ʪʘʢʠʭ ʷʢ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʪʘ 

ʙʘʛʘʪʦʤʽʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ 

ʥʘʜʽʡʥʦʩʪʽ, ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʣʦʛʽʩʪʠʯʥʘ ʨʝʛʨʝʩʽʷ, ʣʦʛʣʽʥʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘʙʣʠʮʴ 

ʩʧʨʷʞʝʥʦʩʪʽ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ,  ʚʠʢʦʥʫʻʪʴʩʷ   ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ  ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

,  ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ : - ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ 

ʛʽʧʦʪʝʟ ʽ ʟʘʢʦʥʽʚ ; - ʦʮʽʥʶʚʘʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ  ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʥʦʤʝʪʨʠʯʥʦʾ 

ʤʦʜʝʣʽ. 
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˞̨̍̏̌̊ ˏȢˏȢ 
 

ʊʝʨʤʽʥ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɻɯʉ) ʻ ʜʫʞʝ ʻʤʥʠʤ ʪʘ ʩʢʣʘʜʥʠʤ ʧʦʥʷʪʪʷʤ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʧʽʜ ʥʠʤ ʨʦʟʫʤʽʶʪʴ ʷʢ ʪʝʭʥʦʣʦʛʽʶ ʢʝʨʫʚʘʥʥʷ ʩʫʢʫʧʥʽʩʪʶ ʜʘʥʠʭ, ʱʦ 

ʤʘʶʪʴ ʩʝʨʝʜ ʩʚʦʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʛʨʘʬʽʯʥʫ ʩʢʣʘʜʦʚʫ, ʪʘʢ ʽ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ. 

ʋ ʩʚʽʪʦʚʽʡ ʩʧʽʣʴʥʦʪʽ ʧʽʦʥʝʨʦʤ ʪʘ ʙʘʪʴʢʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʚʘʞʘʪʴ 

ʈʦʜʞʝʨʘ ʊʦʤʣʽʥʩʦʥʘ [Roger Tomlinson, 1], ʷʢʠʡ ʥʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ 

ʨʦʟʨʦʙʠʚ ʢʦʥʮʝʧʮʽʶ ʪʘ ʪʝʭʥʦʣʦʛʽʶ ʟʽ ʟʙʦʨʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ. 

ʃʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʽʜʝʡ ʈʦʜʞʝʨʘ ʊʦʤʣʽʩʦʥʘ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʂʘʥʘʜʩʴʢʦʾ 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (CGIS) ʫ ʧʝʨʽʦʜ ʤʽʞ 60 ʪʘ 70 ʨʦʢʘʤʠ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʷʢʘ 

ʚʠʨʽʰʫʚʘʣʘʩʴ ʮʽʻʶ ʩʠʩʪʝʤʦʶ ï ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʟʘʤʣʝʚʧʦʨʷʜʞʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢ ʩʠʩʪʝʤʘ, ʷʢʘ ʙʫʣʘ ʪʽʣʴʢʠ ʧʨʦʪʦʪʠʧʦʤ ɻɯʉ, 

ʜʦʟʚʦʣʠʣʘ ʂʘʥʘʜʩʴʢʠʤ ʟʝʤʣʝʚʧʦʨʷʜʥʠʢʘʤ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ ʜʦ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʪʘ ʟʘʪʨʘʪʠ ʟ 8 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʜʦ 2-ʭ ʤʽʣʴʡʦʥʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ CGIS ʧʨʘʮʶʚʘʣʘ ʜʦ ʢʽʥʮʷ 80-ʭ ʨʦʢʽʚ ʪʘ ʙʫʣʘ ʟʘʤʽʥʝʥʘ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ. 

ʉʴʦʛʦʜʥʽ, ɻɯʉ ʧʨʦʡʰʦʚʰʠ ʰʣʷʭ ʚʽʜ çʥʘʩʪʦʣʴʥʠʭè ʩʠʩʪʝʤ ʜʦ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʚʞʝ 

ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʙʘʟʦʶ ʜʣʷ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʫ 

ʥʘʧʨʷʤʫ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ï SMART-ʤʽʩʪʘ, 

SMART-ʙʫʜʽʚʣʽ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʪʘʢʝ ʽʥʰʝ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ 

ʧʦʜʘʣʴʰʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʙʫʜʫʪʴ ʣʝʞʘʪʠ ʫ ʥʘʧʨʷʤʢʘʭ ʟʘʣʫʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ BigData, 

ʨʦʟʰʠʨʝʥʥʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʾʭ ʦʩʥʦʚʽ WEB-ʩʝʨʚʽʩʽʚ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʭʽʜ ʜʦ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɸʣʝ ʥʘ ɻɯʉ ʧʦʢʣʘʜʘʶʪʴ ʟʘʜʘʯʽ ʦʙʨʦʙʢʠ ʪʽʣʴʢʠ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʛʝʦʛʨʘʬʽʯʥʠʭ, ʪʦʯʥʽʰʝ, [2] ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʜʘʥʽ ʷʢ ʢʣʶʯʦʚʽ, ʭʦʯʘ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʥʝ ʜʫʞʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ 

ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ. ʃʦʛʽʢʘ ʨʦʙʦʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜ ʥʝ 

ʜʫʞʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʝʨʰʦʾ CGIS. ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ, ʷʢʽ ʧʦʚʠʥʥʘ ʚʠʨʽʰʫʚʘʪʠ ʪʘʢʘ 

ʩʠʩʪʝʤʘ ʧʦʣʷʛʘʶʪʴ ʫ ʟʙʦʨʽ, ʟʙʝʨʽʛʘʥʥʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ 

ʙʽʣʴʰʽʡ ʜʝʪʘʣʽʟʘʮʽʾ ʮʽ ʧʨʦʮʝʩʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʽ: 

- ʚʚʝʜʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ (data capture) ï ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ ʜʞʝʨʝʣʘ ï ʬʦʪʦʟʡʦʤʢʘ ʨʝʘʣʴʥʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ, 

ʩʢʘʥʫʚʘʥʥʷ ʢʘʨʪ, ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ ʧʦʣʦʞʝʥʥʷ ʽ ʪʘʢʝ ʽʥʰʝ; 

- ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪ, ʧʨʠʡʥʷʪʠʡ ʜʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʠʩʪʝʤʽ ï 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʝʢʮʽʡ, ʚʝʢʪʦʨʠʟʘʮʽʷ; 

- ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʢʣʘʩʠ ï ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʫ ʬʦʨʤʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʪʘ ʟʘʜʘʯʽ ʘʥʘʣʽʟʫ ʪʘ ʚʠʚʦʜʫ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʝ ʻ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʛʝʦʛʨʘʬʽʯʥʦʶ, ʘʣʝ ʤʦʞʝ ʤʘʪʠ ʛʝʦʛʨʘʬʽʯʥʽ 

ʘʪʨʠʙʫʪʠ. 

ʋ ʦʩʪʘʥʥʽ ʯʘʩʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʪʘʻ ʨʦʟʚʠʪʦʢ ʩʝʨʚʝʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʜʽʣʷʶʪʴ 3 ʛʨʫʧʠ ʩʝʨʚʽʩʽʚ [2]: 

- SaaS (Software as a Service) ï ArcGIS, CartoDB, Mapbox; 

- PaaS (Platform as a Service) ï GoogleÈ Maps API, MicrosoftÈ Bing Geocode 

Dataflow API, US Gensus Geocoder; 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 
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- DaaS (Data as a Service) ï AppleÈ Maps, GoogleÈ Maps, Open Street Map, 

MicrosoftÈ Bing Maps. 

ɸʥʘʣʽʟ ʨʠʥʢʫ GIS ʩʠʩʪʝʤ [3,4] ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʣʽʜʝʨʦʤ ʻ Environmental Systems 

Research Institute, Inc. ʟ 39% ʨʠʥʢʫ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʪʽ Intergraph ʟ 11%. ɭ ʫ ʧʝʨʝʣʽʢʫ ʽ 

ʚʽʣʴʥʦ-ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʽ ʩʠʩʪʝʤʠ, ʘʣʝ ʾʭ ʜʦʣʷ ʻ ʥʝʟʥʘʯʥʦʶ. 

ʉʪʨʫʢʪʫʨʘ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɻɯʉ [5] ʧʦʢʠ ʱʦ ʻ ʜʦʩʠʪʴ ʩʪʘʪʠʯʥʦʶ. 

ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʩʬʝʨʠ, ʜʝ ɻɯʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʙʘʟʫ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʣʦʢʘʮʽʾ ʟ 

ʥʝʚʝʣʠʢʦʶ ʨʦʟʧʦʜʽʣʴʯʦʶ ʟʜʘʪʥʽʩʪʶ, ʘʙʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʭʦʯʘ ʻ ʩʬʝʨʠ, ʷʢʽ ʻ ʜʫʞʝ 

ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʨʦʙʣʝʤʥʦʾ ʦʙʣʘʩʪʽ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʪʨʘʥʩʧʦʨʪ ʪʘ ʛʘʣʫʟʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ï ʘʛʨʘʨʥʝ ʪʘ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʊʘʢ, ʘʛʨʘʨʥʠʡ 

ʩʝʢʪʦʨ ʩʧʦʞʠʚʘʻ ʣʠʰʝ 5% ʚʽʜ ʫʩʽʭ ɻɯʉ ʩʠʩʪʝʤ. ʎʷ ʩʬʝʨʘ ʤʘʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʧʦʢʠ ʱʦ ʩʪʨʠʤʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɻɯʉ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʾʾ 

ʟʘʜʘʯ. 

ʋ ʚʠʧʘʜʢʫ ʟ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʚʦʯʝʚʠʜʴ, ʙʽʟʥʝʩ 

ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʚʢʣʶʯʘʻ ʫʩʽ 

ʩʬʝʨʠ, ʧʨʠʪʘʤʘʥʥʽ MRP- ʯʠ ERP-ʩʠʩʪʝʤʘʤ. ʇʨʠ ʮʴʦʤʫ, ʧʽʜʩʠʩʪʝʤʠ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʚʠʨʽʰʝʥʥʷʤ ʣʦʛʽʩʪʠʯʥʠʭ ʟʘʜʘʯ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ɻɯʉ-ʢʦʤʧʦʥʝʥʪʽʚ. 

ʋ ʩʬʝʨʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʥʘ ʩʴʦʛʦʜʥʽ 

ʧʦʰʠʨʝʥʽ ʩʠʩʪʝʤʠ ʢʣʘʩʫ ERP-II , CSRP, ʤʦʜʝʣʽ B2C ʪʘ B2B, ʪʘ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʤʧʣʝʢʩʥʽ SCADA-ʩʠʩʪʝʤʠ, ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʷʢʠʭ ʬʫʥʢʮʽʦʥʫʶʪʴ 

ɸʉʂʊʇ ʘ ʥʘ ʚʝʨʭʥʽʭ ʨʽʚʥʷʭ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʘʛʨʘʨʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʽʜʧʦʚʽʜʘʻ ʩʽʣʴʩʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʘʜʘʯʘʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, 

ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ɻɯʉ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʨʽʚʥʷʭ ɸʉʂʊʇ ʪʘ ʫ ʷʢʦʩʪʽ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʣʦʛʽʩʪʠʢʠ. ʎʷ ʟʘʜʘʯʘ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ 

ʫ ʪʽʤ ʩʝʥʩʽ, ʱʦ ʚʠʨʽʰʫʚʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʜʘʯ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʽ ʚʩʽ ʚʦʥʠ ʤʘʶʪʴ ʩʚʦʶ 

ʩʧʝʮʠʬʽʢʫ, ʷʢʘ ʩʣʘʙʢʦ ʧʽʜʜʘʻʪʴʩʷ ʬʦʨʤʘʣʴʥʦʤʫ ʦʧʠʩʫ ʟ ʤʝʪʦʶ ʫʥʽʬʽʢʘʮʽʾ ʾʾ ʧʦʜʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʾʭ 

ʷʜʨʦ ʩʢʣʘʜʘʪʠ ʟ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪ ï ʷʜʨʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ɻɯʉ-ʢʦʤʧʦʥʝʥʪʠ, ʉʂɹɼ. ʆʩʥʦʚʥʘ 

ʟʘʜʘʯʘ ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʚʠʨʽʰʫʻʪʴʩʷ ï ʨʝʘʣʽʟʘʮʽʷ ʣʦʛʽʢʠ ʦʙôʻʜʥʘʥʦʾ ʦʙʨʦʙʢʠ ʧʨʝʜʤʝʪʥʠʭ ʪʘ 

ʛʝʦʛʨʘʬʽʯʥʠʭ (ʫ ʩʫʢʫʧʥʦʩʪʽ çʛʝʪʝʨʦʛʝʥʥʠʭè) ʜʘʥʠʭ. 
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ɺʇʈʆɺɸɼɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʉʀʉʊɽʄʋ 

ʄɽʅɽɼɾʄɽʅʊʋ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʇɯɼʇʈʀɭʄʉʊɺ 

 

˴̃́̆̎̋̏̚ ˛Ȣ˛Ȣȟ ˢ̘́̑̆̎̋̏ ˏȢˏȢ 
 

ɺʽʪʯʠʟʥʷʥʽ ʘʛʨʘʨʥʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, 

ʪʦʤʫ ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʩʠʩʪʝʤʫ 

ʤʝʥʝʜʞʤʝʥʪʫ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʩʠʩʪʝʤʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʨʝʩʫʨʩʫ, ʱʦ ʥʘʜʘʩʪʴ 

ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʚ ʙʽʟʥʝʩʽ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʧʠʪʘʥʴ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʫ 

ʤʝʥʝʜʞʤʝʥʪʫ ʚʽʪʯʠʟʥʷʥʠʭ ʘʛʨʘʨʥʠʭ ʬʦʨʤʫʚʘʥʴ ʟʘʡʤʘʣʠʩʴ ʪʘʢʽ ʚʽʜʦʤʽ ʚʽʪʯʠʟʥʷʥʽ ʪʘ 

ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ ʷʢ ʂʣʦʯʘʥ ɺ.ɺ., ʂʨʦʧʠʚʢʦ ʄ.ʌ., ʉʢʨʠʧʥʠʢ ɸ.ɺ., ʐʚʠʜʝʥʢʦ ʄ.ɿ. ʪʘ ʽʥʰʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʫ ʚʽʪʯʠʟʥʷʥʠʭ ʘʛʨʘʨʥʠʭ ʬʦʨʤʫʚʘʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʥʦʚʽ 

ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʤʝʥʝʜʞʤʝʥʪʫ ʽ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʘ ʻ 

ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʙʫʜʴ-̫ ʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ [2]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʬʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ 

ʧʽʜʬʘʟʠ: ʨʦʙʦʯʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʘʤʝ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʇʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʠʡ 

ʟʽ ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʨʝʩʫʨʩʽʚ. ɿʦʢʨʝʤʘ, ʧʽʜʬʘʟʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʢʫʧʽʚʣʶ ʣʽʮʝʥʟʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʢʫʧʽʚʣʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ ʧʽʜʬʘʟʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʧʫʩʢʫ ʩʠʩʪʝʤʠ,  

ʥʘʣʘʛʦʜʞʫʚʘʥʥʷ, ʦʮʽʥʢʫ ʪʘ ʟʜʘʯʫ ʨʦʙʦʪʠ [4]. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʻʪʴʩʷ 

ʟʘ ʪʨʫʜʦʚʠʪʨʘʪʘʤʠ: ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ - 3%; ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ - 5%; ʧʨʦʝʢʪʫʚʘʥʥʷ - 

12%; ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ - 70%; ʟʘʢʨʠʪʪʷ ʧʨʦʝʢʪʫ ï 10 ʚʽʜʧʦʚʽʜʥʦ.  

ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʭʦʜʠʪʴ ʫ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ, ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ: ʦʮʽʥʢʘ ʙʽʟʥʝʩʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʩʠʩʪʝʤʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ, 

ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʦʮʽʥʢʘ ʚʠʛʦʜ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʝʢʪʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɼʝʨʞʩʪʘʥʜʘʨʪʦʤ ʚʠʟʥʘʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ɯʉ: ʜʦʧʨʦʝʢʪʥʫ, 

ʧʨʦʝʢʪʥʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ [4]. 

ɼʦʧʨʦʝʢʪʥʘ ʩʪʘʜʽʷ. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʟ ʧʽʜʛʦʪʦʚʢʠ ʦʙôʻʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ, ʩʢʣʘʜʘʶʪʴ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʪʘ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʦʯʽʢʫʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʨʦʝʢʪʥʘ ʩʪʘʜʽʷ. ʈʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʽʚ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘ ʜʘʥʽʡ 

ʩʪʘʜʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ. 

ʉʪʘʜʽʷ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʉʠʩʪʝʤʘ ʟʜʘʻʪʴʩʷ ʚ ʜʦʩʣʽʜʥʫ ʪʘ ʚ ʧʨʦʤʠʩʣʦʚʫ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʎʝʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʘʧʨʦʙʘʮʽʶ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʫ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ. ɼʦ ʜʘʥʦʛʦ ʝʪʘʧʫ ʚʽʜʥʦʩʠʪʴʩʷ: ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʠ; ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ; ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʚ ʩʠʩʪʝʤʫ ʟ ʧʨʦʛʨʘʤ MS 
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Office; ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, ʘ ʪʘʢʦʞ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʩʧʝʮʠʬʽʢʠ ʧʨʦʪʽʢʘʥʥʷ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʙʦʪʽ ʟ ʩʠʩʪʝʤʦʶ. 

ʅʘ ʝʪʘʧʽ ʟʘʧʫʩʢʫ ʩʠʩʪʝʤʠ ʜʫʞʝ ʚʘʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʾʾ ʨʦʙʦʪʠ. ɼʣʷ ʮʴʦʛʦ, ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, 

ʜʦʚʝʜʝʪʴʩʷ ʟʘʣʫʯʠʪʠ ʩʧʝʮʽʘʣʽʩʪʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʽʟʥʝʩ-ʩʠʩʪʝʤ. 

ʉʪʘʜʽʷ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʫʧʨʦʚʽʜ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥ 

ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʥʦʨʤʘʪʠʚʽʚ ʘʙʦ ʧʨʦʮʝʩʫ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ [3]. 

ʅʠʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʟʥʝʩ-ʧʣʘʥʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Project Expert, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʽ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʧʣʘʥʽʚ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ [5]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ERP-ʩʠʩʪʝʤ (Enterprise Resource Planning) ʥʘ ʘʛʨʦ-ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʬʽʥʘʥʩʦʚʠʡ ʦʙʣʽʢ, ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʦʙʣʽʢ ʽ ʬʽʥʘʥʩʦʚʠʡ 

ʤʝʥʝʜʞʤʝʥʪ. ɼʘʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʚʽʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʛʨʦʰʦʚʽ ʧʦʪʦʢʠ. 

PLM (Product Lifecycle Management) ï ʮʝ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʧʨʦʜʫʢʪ ʫʧʨʦʜʦʚʞ 

ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʅʘʙʽʨ ʩʫʤʽʩʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʜʫʢʪ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʨʦʟʰʠʨʝʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ʽ ʟʘʢʽʥʯʫʶʯʠ 

ʡʦʛʦ ʫʪʠʣʽʟʘʮʽʻʶ ï ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʾ [1]. 

ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʤ, ʜʝ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦʨʷʜ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʩʣʘʙʢʦ ʬʦʨʤʘʣʽʟʦʚʘʥʽ 

ʬʘʢʪʦʨʠ: ʝʢʦʥʦʤʽʯʥʽ, ʧʦʣʽʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʦʱʦ. 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. 
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ʈɯɺɽʅʔ ʉʇʆɾʀɺɸʅʅʗ ʄʆʃʆʂɸ ʊɸ ʄʆʃʆʏʅʀʍ ʇʈʆɼʋʂʊɯɺ ɺ ʋʂʈɸɰʅɯ ʊɸ 

ʆʉʅʆɺʅɯ ʌɸʂʊʆʈʀ, ʑʆ ʁʆɻʆ ɿʋʄʆɺʃʖʖʊʔ 

 

˙̘́̑́̋ ˍȢ˞Ȣȟ ː̤́̌́̃́ ˘ȢˏȢ 
 

ʇʦʚʥʦʮʽʥʥʝ xʘpʯʫʚʘʥʥʷ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʪʘ ʧpʦʜʫʢʪʽʚ 

ʡʦʛʦ ʧʝpʝpʦʙʢʠ. ʄʦʣʦʯʥʝ cʢʦʪʘpcʪʚʦ ʟʘʚʞʜʠ ʧʦcʽʜʘʣʦ ʚʘʞʣʠʚʝ ʤʽcʮʝ ʚ ʝʢʦʥʦʤʽʮʽ 

cʽʣʴcʴʢʦʛʦcʧʦʜʘpcʴʢʦʛʦ ʚʠpʦʙʥʠʮʪʚʘ ʋʢpʘʾʥʠ. ɿʥʘʯʝʥʥʷ ʡʦʛʦ ʷʢ ʧpʦʚʽʜʥʦʾ ʛʘʣʫʟʽ 

ʪʚʘpʠʥʥʠʮʪʚʘ ʟʙʝpʽʛʘʻʪʴcʷ ʽ ʚ ʥʘʰ ʯʘc. ʇʨʦʪʝ ʧpʦʪʷʛʦʤ 2011-2016 pʦʢʽʚ ʚʽʜʙʫʣʦcʷ 

cʢʦpʦʯʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʢʦpʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʦʙcʷʛʽʚ ʚʠpʦʙʥʠʮʪʚʘ cʠpʦʛʦ ʤʦʣʦʢʘ. ʊʘʢʘ 

ʪʝʥʜʝʥʮʽʷ cʚʽʜʯʠʪʴ, ʧʝpʰ ʟʘ ʚcʝ, ʧpʦ ʢpʠʟʫ ʚ ʤʦʣʦʯʥʦʤʫ ʪʚʘpʠʥʥʠʮʪʚʽ ʪʘ cʪʚʦpʶʻ 

ʧpʦʙʣʝʤʠ ʜʣʷ pʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ, ʦcʢʽʣʴʢʠ ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʝpʝpʦʙʥʠx ʧʽʜʧpʠʻʤcʪʚ ʷʢʽcʥʦʶ cʠpʦʚʠʥʦʶ. ɺʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʤʦʞʫʪʴ ʪʽ 

cʽʣʴcʴʢʦʛʦcʧʦʜʘpcʴʢʽ ʧʽʜʧpʠʻʤcʪʚʘ, ʚ ʷʢʠx ʟʜʽʡcʥʶʻʪʴcʷ ʤʝxʘʥʽʯʥʝ ʜʦʾʥʥʷ, ʦʯʠcʪʢʘ ʪʘ 

ʦxʦʣʦʜʞʝʥʥʷ ʤʦʣʦʢʘ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ 

ʽʥʪʝʥʩʠʚʥʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʛʘʣʫʟʽ, 

ʟôʷʩʫʚʘʥʥ ʁʧʨʠʯʠʥ, ʱʦ ʟʫʤʦʚʠʣʠ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟ 373 ʢʛ ʫ 1990 ʨʦʮʽ ʜʦ 218,6 ʢʛ ʫ 2015 ʨʦʮʽ. 

ʋ cʝpʝʜʥʴʦʤʫ ʥʘ ʜʫʰʫ ʥʘcʝʣʝʥʥʷ ʫ cʚʽʪʽ ʟʘʨʘʟ ʚʠpʦʙʣʷʻʪʴcʷ ʙʣʠʟʴʢʦ 110 ʣ/pʽʢ 

ʤʦʣʦʢʘ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʙʽʣʴʰʠʣʦcʴ ʥʘ 10% ʧpʦʪʠ 1990 p. ɼʣʷ pʦʟʚʠʥʝʥʠx 

ʢpʘʾʥ ʚʽʥ cʪʘʥʦʚʠʪʴ ʫ cʝpʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 240 ʣ/pʽʢ, ʘ ʚ ʢpʘʾʥʘx, ʱʦ pʦʟʚʠʚʘʶʪʴcʷ ï 7 

ʣ/pʽʢ. ɺ ʋʢpʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 2011 pʦʮʽ cʢʣʘʜʘʚ 204,9 ʢʛ, ʫ 2014 p. ï 222,5 ʢʛ, ʫ 2015 p. 

ï 218, 6 ʢʛ, ʪʦʙʪʦ ʟpʽc ɦ ʦʜʦ pʽʚʥʷ 2011 p. ʥʘ 1,04% ʽ ʚʧʘʚ ʥʘ 1,75% ʧʦpʽʚʥʷʥʦ ʟ 2014 pʦʢʦʤ 

ʯʝpʝʟ ʟʥʠʞʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʛʦ ʧʦʧʠʪʫ ʥʘcʝʣʝʥʥʷ (pʠc 1).  

 

 
Pʠc. 1. Cʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠx ʧpʦʜʫʢʪʽʚ ʥʘ ʜʫʰʫ ʥʘcʝʣʝʥʥʷ ʚ pʽʢ, ʢʛ 

ɼʞʝpʝʣʦ: ɿʘ ʜʘʥʠʤʠ FAOSTAT [ɽʣʝʢʪpʦʥʥʠʡ pʝcʫpc].ï Pʝʞʠʤ ʜʦcʪʫʧʫ: http:// 

www. fao.org.prodauctʽon/ 
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ɿʛʽʜʥʦ ʽʟ cʫʯʘcʥʠʤʠ ʜʽʻʪʠʯʥʠʤʠ pʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʜʣʷ ʜʦpʦcʣʦʾ ʣʶʜʠʥʠ ʜʦʙʦʚʘ 

ʥʦpʤʘ cʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ cʪʘʥʦʚʠʪʴ 700 ʛ ʥʘ ʜʝʥʴ ʘʙʦ 255 ʢʛ ʥʘ pʽʢ. ɺ ʋʢpʘʾʥʽ 

cʧʦcʪʝpʽʛʘʻʪʴcʷ ʚʽʜxʠʣʝʥʥʷ ʚʽʜ ʤʝʜʠʯʥʦʾ ʥʦpʤʠ ʚ ʤʝʞʘx 101 ʛ ʥʘ ʜʝʥʴ (36,4 ʢʛ ʚ pʽʢ). 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʧʣʠʚʘʻ ʨʷʜ 

ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ: ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʧʘʜʫ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ; ʟʦʩʝʨʝʜʞʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʩʧʦʞʠʚʘʥʥʷ ʚ ʨʝʛʽʦʥʘʭ ʟ ʙʽʣʴʰʦʶ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʩʽʣʴʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ (ʙʽʣʴʰʝ 50%), ʜʦ ʯʠʩʣʘ ʷʢʠʭ ʫʚʽʡʰʣʠ ɺʽʥʥʠʮʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʈʽʚʥʝʥʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ; ʟʥʠʞʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ 

ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ.  

ʇʨʦʛʥʦʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ ʥʘ 2017 ʪʘ 2018 ʨʦʢʠ, ʟʨʦʙʣʝʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟʘ 16 ʨʦʢʽʚ (2000-2016ʨʨ.) 

ʧʦʢʘʟʘʚ, ʱʦ ʫ 2017 ʨʦʮʽ  ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʦʯʽʢʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 10276,07 ʪʠʩ.ʪ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 9562,842 ʪʠʩ.ʪ (ʧʝʩʠʤʽʩʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ) ʽ 10989,3 ʪʠʩ.ʪ 

(ʦʧʪʠʤʽʩʪʠʯʥʠʡ ʧʨʦʛʥʦʟ); ʫ 2018 ʨʦʮʽ ï ʟʤʝʥʰʠʪʴʩʷ ʜʦ 10060,41 ʪʠʩ.ʪ, ʚʽʜʧʦʚʽʜʥʦ ʫ 

ʤʝʞʘʭ 9284,69 ʪʘ 10836,13 ʪʠʩ.ʪ. ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ: 

 

ὣ ρσωτςȟςφςρυȟφυὸ ὸ ‐ὸ    (1) 

 

ʑʦʨʽʯʥʠʡ ʩʧʘʜ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʚʠʜʥʦ ʟ ʤʦʜʝʣʽ,  ʚ ʘʥʘʣʽʟʦʚʘʥʦʤʫ 

ʧʝʨʽʦʜʽ ʩʢʣʘʜʘʻ 215,65 ʪʠʩ.ʪ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʝʥʜʝʥʮʽʶ ʟʤʽʥʠ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ 

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

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʜʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʻ ʜʦʩʪʘʪʥʴʦ 

ʟʘʢʦʥʦʤʽʨʥʦʶ. ʂʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ R = 0,87 ʚʢʘʟʫʻ ʥʘ ʜʫʞʝ ʱʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʘ ʬʘʢʪʦʨʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʑʦʜʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ RĮ ʦʪʨʠʤʘʥʦʾ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ RĮ = 0,76, ʪʦ 

ʟʘʣʝʞʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʥʘ 76,4% ʦʙʫʤʦʚʣʝʥʘ ʦʙʨʘʥʠʤʠ ʬʘʢʪʦʨʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʨʝʰʪʘ 23,6% ʦʙʫʤʦʚʣʝʥʽ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʤʦʣʦʢʘ, ʘʣʝ ʥʝ ʚʢʣʶʯʝʥʽ ʚ ʤʦʜʝʣʴ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʤʽʨʦʶ 

ʷʢʦʩʪʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʾʾ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʩʠʣʠ ʻ ʢʦʝʬʽʮʽʻʥʪ F-ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʽʟʫ ʩʢʣʘʜʘʻ 45,35, ʱʦ ʟʥʘʯʥʦ 

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

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʥʦʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ (ʟʘ ʨʦʟʨʘʭʦʚʘʥʦʶ ʤʦʜʝʣʣʶ) 

ʥʘ 2017-2018 ʨʦʢʠ ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʡʦʛʦ ʩʧʘʜʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʥʘ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʩʝʣʝʥʥʷʤ 

ʋʢʨʘʾʥʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʚʘʛʦʤʦ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ 

ʚ ʨʝʛʽʦʥʘʭ ʪʘ ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ 

ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪʠʯʥʠʡ ʩʪʘʥ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʘʣʫʟʽ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ɯʄɯʊɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʈʀʅʂʋ ʗɭʎʔ 

 

˥̝̓́̎̋̏ ˴Ȣ˴.ȟ ˗̌̉̍̆̎̋̏ ˰Ȣ˛Ȣȟ  ː ̤́̌́̃́ ˘ȢˏȢ 
 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ 

ʜʝʩʷʪʠʣʽʪʪʷ ʻ ʜʠʥʘʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʛʦʣʽʚôʷ ʧʪʠʮʽ ʫʩʽʭ ʚʠʜʽʚ, ʦʩʦʙʣʠʚʦ 

ʢʫʨʝʡ, ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʽʣʴʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʧʠʪʫ ʪʘ ʝʢʩʧʦʨʪʫ 

ʧʨʦʜʫʢʮʽʾ.  

ɺʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʭ ʛʘʣʫʟʝʡ ʪʚʘʨʠʥʥʠʮʪʚɸ, ʱʦ ʻ 

ʜʽʻʚʠʤ ʩʪʠʤʫʣʦʤ ʜʦ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʨʦʱʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. ɺ ʦʩʥʦʚʥʦʤʫ 

ʜʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ ʙʽʣʴʰ-ʤʝʥʰ ʩʪʘʙʽʣʴʥʘ, ʧʨʦʪʝ ʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ 

ʧʨʠʯʠʥ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʟʤʝʥʰʝʥʥʷ ʧʦʛʦʣʽʚôʷ  ʢʫʨʝʡ-ʥʝʩʫʯʦʢ. ʊʘʢ, 

ʩʪʘʥʦʤ ʥʘ 1.01.2017 ʚʦʥʦ ʩʢʣʘʜʘʣʦ 31,6 ʤʣʥ ʛʦʣʽʚ, ʱʦ ʥʘ 21,5% ʤʝʥʰʝ, ʥʽʞ ʫ 2013 ʨ. ʽ ʥʘ 

14% (ʥʘ 5,1 ʤʣʥ ʛʦʣ.) ʤʝʥʰʝ, ʥʽʞ ʫ 2016 ʨʦʮʽ. 

ʎʽʥʠ ʥʘ ʷʡʮʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ 

ʟ ʥʘʜʣʠʰʢʦʤ ʷʻʮʴ ʫ ʢʨʘʾʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʦʨʪʫ.  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʟʨʦʩʪʘʻ ʥʝʩʫʯʽʩʪʴ ʢʫʨʝʡ ʪʘ ʟʥʠʞʫʶʪʴʩʷ ʟʘʪʨʘʪʠ ʥʘ ʾʭ 

ʫʪʨʠʤʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʘʡʥʠʞʯʽ ʨʽʯʥʽ ʮʽʥʠ ʥʘ ʷʡʮʷ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʧʦʤʽʩʷʯʥʠʡ ʘʥʘʣʽʟ 

ʮʽʥ ʥʘ ʷʡʮʷ (2015 - 2017 ʨʦʢʠ) ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.1. 

 

 
ʈʠʩ.1. ɼʠʥʘʤʽʢʘ ʮʽʥ ʥʘ ʷʡʮʷ ʚ ʋʢʨʘʾʥʽ, ʛʨʥ/ʜʝʩʷʪʦʢ 
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ɺʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʫʢʨʘʾʥʩʴʢʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ ʨʦʢʽʚ ʧʦʤʽʪʥʦ ʩʢʦʨʦʪʠʣʦʩʷ. ʗʢʱʦ ʟʘ ʩʽʯʝʥʴ-ʪʨʘʚʝʥʴ 2015 ʨ. 

ʚʠʨʦʙʣʷʣʦʩʷ 7,5 ʤʣʨʜ ʰʪ., ʪʦ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ï ʣʠʰʝ 6,4 ʤʣʨʜ ʰʪ.  ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʘʢʦʛʦ 

ʩʧʘʜʫ ʻ ʟʥʠʞʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ (ʨʠʩ.2). ʊʘʢʝ ʟʥʠʞʝʥʥʷ 

ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʻ ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ ʮʽʥ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ. ʗʢʱʦ ʫ 2015 ʨ. ʚʠʪʨʘʪʠ ʫ 

ʪʚʘʨʠʥʥʠʮʪʚʽ ʟʨʦʩʣʠ ʥʘ 63,3% (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2014 ʨ.), ʪʦ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʙʫʣʦ ʟʨʦʩʪʘʥʥʷ 

ʮʽʥʠ ʥʘ ʷʡʮʷ ʥʘ 64%. ɸ ʫ 2016 ʨ. ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ ʅɸ 23% ʚʽʜʙʫʣʦʩʷ ʱʝ ʡ ʟʥʠʞʝʥʥʷ 

ʮʽʥʠ ʥʘ 9%, ʱʦ ʽ ʟʥʠʟʠʣʦ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. ʎʽʣʢʦʤ ʡʤʦʚʽʨʥʦ, ʱʦ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ 

ʙʫʜʝ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʷʡʮʷ. 

 

 
ʈʠʩ.2. ɼʠʥʘʤʽʢʘ ʨʽʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ, % 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʷʻʮʴ ʋʢʨʘʾʥʠ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʪʘ ʜʦʩʣʽʜʞʝʥʘ ʨʝʛʨʝʩʽʡʥʘ 

ʤʦʜʝʣʴ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʚ ʷʢʽʡ ʨʝʟʫʣʴʪʫʶʯʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʠʩʪʫʧʘʣʘ ʚʝʣʠʯʠʥʘ ʦʙʩʷʛʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ, ʘ ʬʘʢʪʦʨʘʤʠ ï ʮʽʥʘ ʥʘ ʷʡʮʷ, ʮʽʥʘ ʢʦʤʙʽʢʦʨʤʫ, ʧʦʛʦʣʽʚôʷ ʢʫʨʝʡ (ʟʘ 

ʧʝʨʽʦʜ 1996-2015 ʨʨ.). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʤʝʞʽ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠʩʴ ʮʽ ʚʝʣʠʯʠʥʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʝʨʽʦʜʽ (ʧʦʙʫʜʦʚʘʥʠʡ ʧʨʦʛʥʦʟ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ)  (ʊʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ɺʠʨʦʙʥʠʮʪʚʦ 

ʷʻʮʴ  

(ʤʣʥ. ʰʪ.) 

ʇʦʛʦʣʽʚôʷ ʢʫʨʝʡ 

(ʤʣʥ. ʛʦʣ.) 

ʎʽʥʠ ʥʘ ʷʡʮʷ  

10 ʰʪ. 

ʎʽʥʘ ʢʦʤʙʽʢʦʨʤʫ 

(ʢʛ/ʛʨʥ) 

ɿʥʘʯʝʥʥʷ 

56383,354 233,728 22,13 9,486 ʄʘʢʩʠʤʘʣʴʥʽ 

51840,500 220,984 17,54 8,850  ʉʝʨʝʜʥʽ 

47297,646 208,240 10,58 8,214 ʄʽʥʽʤʘʣʴʥʽ 

 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ 

ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ. 

ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ - ʮʝ ʤʝʪʦʜ ʽʤʽʪʘʮʽʾ ʜʣʷ ʧʨʠʙʣʠʟʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʷʚʠʱ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʜʝʨʞʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʡ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

(ʚʠʧʘʜʢʦʚʦʛʦ) ʧʨʦʮʝʩʫ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʡʦʛʦ ʡʤʦʚʽʨʥʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʙʽʛʘʣʠʩʷ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʟʘʜʘʯʽ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʚ'ʷʟʘʪʠ.  



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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ʄʠ ʚʠʢʦʨʠʩʪʘʣʠ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ, ʘʜʞʝ 

ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤʠ ʻ ʤʦʜʝʣʽ ʟ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ. ʉʘʤʝ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʣʝʛʢʦʶ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʠʡ ʟʘʧʫʩʢ. 

ʆʪʨʠʤʘʥʘ ʽʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʷʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʽ 

ʥʘʡʤʝʥʰʦʛʦ ʤʦʞʣʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʠʙʫʪʢʫ), ʪʘʢ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʨʠʟʠʢʽʚ, 

ʚʠʪʨʘʪ ʪʦʱʦ).  

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.ukrstat.gov.ua. 

2. ʄʝʣʴʥʠʢ ɹ.ɸ. ʗʻʯʥʘ ʽʥʜʫʩʪʨʽʷ ʋʢʨʘʾʥʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ ʨʦʟʚʠʪʢʫ / ɹ. ʄʝʣʴʥʠʢ 

// ɽʢʦʥʦʤʽʢʘ ɸʇʂ.- 2010. - N 12. - ʉ.63-67.  

3. ʐʠʨʷʝʚ ɸ.ʅ. ʆʩʥʦʚʳ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]: ʚ 2 ʪ./ɸ.ʅ. ʐʠʨʷʝʚ. - ʄ.: ʌɸɿʀʉ, 1998. - 276 ʩ.  
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ɻɽʅɽʈʋɺɸʅʅʗ ɼɯʁʉʅʀʍ ʉʀʄɽʊʈʀʏʅʀʍ ʄɸʊʈʀʎʔ ɯɿ ɿɸɼɸʅʀʄʀ 

ʎɯʃʆʏʀʉɽʃʔʅʀʄʀ ɽʃɽʄɽʅʊɸʄʀ ʊɸ ɺʃɸʉʅʀʄʀ ʏʀʉʃɸʄʀ  

 

ˤ̏̑̎̉̊ ˫Ȣ˴Ȣ 
 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ, ʫ ʟʚôʷʟʢʫ ʟ ʙʫʨʭʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʦʷʚʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʟʥʘʯʥʦ ʧʦʰʠʨʠʚʩʷ ʧʝʨʝʣʽʢ ʟʘʩʪʦʩʫʚʘʥʴ ʪʘʢ ʟʚʘʥʦʾ ʦʙʝʨʥʝʥʦʾ ʧʨʦʙʣʝʤʠ 

ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ, ʽ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʩʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʴ, ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʻ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʤʠ ʽ ʚʦʣʦʜʽʶʪʴ ʙʘʞʘʥʠʤʠ 

ʜʣʷ ʜʦʩʣʽʜʥʠʢʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɯʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʧʨʠʪʘʤʘʥʥʽ ʙʫʜʴ-ʷʢʽʡ 

ʢʦʥʢʨʝʪʥʽʡ ʟʘʜʘʯʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʦʙʝʨʥʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʩʘʤʝ: 

ʨʦʟʚôʷʟʫʚʘʥʽʩʪʴ ʟʘʜʘʯʽ ʪʘ ʾʾ ʦʙʯʠʩʣʶʚʘʣʴʥʽʩʪʴ. ʇʦʧʨʠ ʪʫ ʦʙʩʪʘʚʠʥʫ, ʱʦ ʦʙʝʨʥʝʥʘ 

ʧʨʦʙʣʝʤʘ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʬʦʨʤʘʭ, 

ʧʦʰʫʢ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʪʘ ʟʘʩʦʙʘʤʠ ʽʥʪʝʨʥʝʪʫ ʥʝ ʚʠʷʚʠʚ ʧʨʠʢʣʘʜʽʚ ʾʾ ʚʠʯʝʨʧʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʙʪʦ ʚʽʜʩʫʪʥʽ ʢʦʥʢʨʝʪʥʽ ʥʘʩʪʘʥʦʚʠ ʩʪʦʩʦʚʥʦ 

ʧʽʜʛʦʪʦʚʢʠ ʥʘʙʦʨʽʚ ʟʨʫʯʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʤʘʪʨʠʮʴ, ʚʣʘʩʥʽ ʯʠʩʣʘ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʫʤʦʚʘʤ [1, 3]. ɿʦʢʨʝʤʘ, ʟʨʫʯʥʠʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʻ ʤʘʪʨʠʮʽ 

(ʩʠʤʝʪʨʠʯʥʽ ʪʘ ʥʝʩʠʤʝʪʨʠʯʥʽ), ʚʩʽ ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʻ ʮʽʣʠʤʠ ʜʽʡʩʥʠʤʠ ʯʠʩʣʘʤʠ, ʽ ʚʩʽ ʚʣʘʩʥʽ 

ʯʠʩʣʘ ʷʢʠʭ ʻ ʮʽʣʠʤʠ ʜʽʡʩʥʠʤʠ ʪʘ/ʘʙʦ (ʫ ʚʠʧʘʜʢʫ ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʤʘʪʨʠʮʴ) ʢʦʤʧʣʝʢʩʥʠʤʠ 

ʯʠʩʣʘʤʠ.  

ʆʪʞʝ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʢʽʥʮʝʚʦʶ 

ʤʝʪʦʶ ʷʢʠʭ ʻ ʜʦʧʦʤʦʛʪʠ ʚʠʢʣʘʜʘʯʫ ʫ ʩʪʚʦʨʝʥʥʽ ʩʫʢʫʧʥʦʩʪʝʡ ʩʠʤʝʪʨʠʯʥʠʭ ʟʘʧʦʚʥʝʥʠʭ 

ʤʘʪʨʠʮʴ, ʯʠʾ ʯʠʩʣʘ ʦʙʫʤʦʚʣʝʥʦʩʪʽ ʤʘʶʪʴ ʧʨʠʡʥʷʪʥʦ ʤʘʣʽ ʚʝʣʠʯʠʥʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʾʾ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ  ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʄʦʜʠʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʍôʶʚʝʨʩʘ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʤʝʪʨʠʯʥʠʭ ʮʽʣʦʯʠʩʣʦʚʠʭ 

ʤʘʪʨʠʮʴ ʟ ʮʽʣʦʯʠʩʣʦʚʠʤʠ ʚʣʘʩʥʠʤʠ ʯʠʩʣʘʤʠ ʥʝʧʨʠʡʥʷʪʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʧʦʜʽʙʥʦʩʪʽ ɻʽʚʝʥʩʘ ʘʙʦ 

ʍʘʫʩʭʦʣʜʝʨʘ [1, 2]. 

http://www.ukrstat.gov.ua/
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ʈʝʟʫʣʴʪʘʪʦʤ ʜʽʡʩʥʦ ʙʫʜʝ ʩʠʤʝʪʨʠʯʥʘ ʤʘʪʨʠʮʷ, ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʜʦʨʽʚʥʶʶʪʴ 

ʟʘʜʘʥʠʤ ʮʽʣʦʯʠʩʣʦʚʠʤ ʚʝʣʠʯʠʥʘʤ, ʧʨʦʪʝ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʨʦʮʝʩ ʧʨʦʚʝʜʝʥʥʷ ʦʨʪʦʛʦʥʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʧʦʜʽʙʥʦʩʪʽ ʥʝ ʥʘʢʣʘʜʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ, ʩʘʤʘ ʤʘʪʨʠʮʷ ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʘʪʠʤʝ ʚʠʢʣʶʯʥʦ ʮʽʣʽ ʝʣʝʤʝʥʪʠ.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʢʘʟʘʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʤʝʪʨʠʯʥʠʭ ʮʽʣʦʯʠʩʣʦʚʠʭ ʤʘʪʨʠʮʴ ʟ 

ʮʽʣʦʯʠʩʣʦʚʠʤʠ ʚʣʘʩʥʠʤʠ ʯʠʩʣʘʤʠ ʟʘ ʦʩʥʦʚʫ ʙʫʚ ʚʟʷʪʠʡ ʘʣʛʦʨʠʪʤ ʍôʶʚʝʨʩʘ [2], ʷʢʠʡ 

ʙʫʣʦ ʤʦʜʠʬʽʢʦʚʘʥʦ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʞʝ ʟʘʟʜʘʣʝʛʽʜʴ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʠʭ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ. 

1. ʉʪʚʦʨʠʪʠ ʦʨʪʦʥʦʨʤʦʚʘʥʠʡ ʙʘʟʠʩ ʫ ʧʨʦʩʪʦʨʽ ʚʠʤʽʨʥʦʩʪʽ n, ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʤʘʪʨʠʮʶ ʍʝʣʤʝʨʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ. 

2. ʅʝʭʘʡ ʙʘʞʘʥʠʤʠ ʻ ʚʣʘʩʥʽ ʯʠʩʣʘ ʟ ʥʘʡʙʽʣʴʰʠʤ ʚʣʘʩʥʠʤ ʯʠʩʣʦʤ LambdaMax, 

ʘ t ï ʜʦʚʽʣʴʥʝ ʮʽʣʝ, ʟʘ ʤʦʜʫʣʝʤ ʤʝʥʰʝ, ʥʽʞ LambdaMax. 

3. ʉʪʚʦʨʠʪʠ ʤʘʪʨʠʮʶ B, ʟʜʽʡʩʥʶʶʯʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ. 

3.1 ʈʦʟʧʦʯʘʪʠ ʟ ʚʠʟʥʘʯʝʥʥʷ mu ʯʝʨʝʟ LambdaMax  ̔ t ʟʛʽʜʥʦ 

t= LambdaMax-(mu)^2 

3.2 ʊʝʧʝʨ ʚʠʟʥʘʯʠʪʠ ʢʦʞʥʠʡ ʚʝʢʪʦʨ-ʩʪʦʚʧʝʮʴ ʟʛʽʜʥʦ 

b=A'*diag(mu) , 

ʜʝ ɸ -  ʤʘʪʨʠʮʷ ʍʝʣʤʝʨʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ. 

3.3 ʉʪʚʦʨʠʪʠ ʤʘʪʨʠʮʶ B, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʚʝʢʪʦʨʠ-ʩʪʦʚʧʮʽ  

B = [b1; b2; é;bn] 

4. ɿʨʝʰʪʦʶ, ʧʦʙʫʜʫʚʘʪʠ ʮʽʣʴʦʚʫ ʤʘʪʨʠʮʶ G ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ G=B*B'+t*eye(n) , 

ʜʝ eye(n) -  ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ ʨʦʟʤʽʨʦʤ nxn. 

ʅʝʭʘʡ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʥʘʤʽʨ ʧʦʙʫʜʫʚʘʪʠ ʩʠʤʝʪʨʠʯʥʫ ʤʘʪʨʠʮʶ ʨʦʟʤʽʨʦʤ n=11, 

ʟʘʜʘʚʰʠ ʜʦʚʽʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ LambdaMax=29. 

>> n=11; LambdaMax=29; 

>> Gsym = GenSymMat(n, LambdaMax) 

ʆʪʨʠʤʘʻʤʦ ʤʘʪʨʠʮʶ ʟ ʚʣʘʩʥʠʤʠ ʯʠʩʣʘʤʠ ʪʘ ʯʠʩʣʦʤ ʦʙʫʤʦʚʣʝʥʦʩʪʽ: 

Lambda(G) = {-79   -75   -70   -69   -61   -51   -39   -25    -9     9    29}. 

CondNumber = 8.7778. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʤʦʜʫʣʝʤ ʚʣʘʩʥʦʛʦ ʯʠʩʣʘ ʜʦʨʽʚʥʶʻ -79, 

ʦʩʢʽʣʴʢʠ ʩʧʝʢʪʨ ʤʘʪʨʠʮʽ ʚʠʷʚʠʚʩʷ ʟʤʽʱʝʥʠʤ ʚ ʦʙʣʘʩʪʴ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ. ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʜʦʮʽʣʴʥʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʘʞʘʥʠʡ 

ʩʧʝʢʪʨ ʮʽʣʴʦʚʦʾ ʤʘʪʨʠʮʽ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʦʨʷʜʦʢ ʜʽʡ: 

1. ɿʘʩʪʦʩʦʚʫʶʯʠ ʩʪʚʦʨʝʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ MatLab ʬʫʥʢʮʽʶ GetAllEVLNew(n), 

ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ n ʜʣʷ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ 
t ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -n ͒ ͦ Ҍn. 

2. ɿʘʩʪʦʩʦʚʫʶʯʠ ʩʪʚʦʨʝʥʫ MatLab ʬʫʥʢʮʽʶ GenSymMat(n, LambdaMax), ʩʪʚʦʨʠʪʠ 

ʩʠʤʝʪʨʠʯʥʫ ʤʘʪʨʠʮʶ ʚʠʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ n, ʟʘʜʘʚʰʠ ʙʘʞʘʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʚʣʘʩʥʝ ʯʠʩʣʦ 

LambdaMax.  

3. ʇʨʠ ʚʠʙʦʨʽ ʙʘʞʘʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʯʠʩʣʘ LambdaMax ʜʦʮʽʣʴʥʦ 

ʚʨʘʭʫʚʘʪʠ ʪʝ, ʱʦ ʯʠʩʣʦ ʦʙʫʤʦʚʣʝʥʦʩʪʽ ʩʠʤʝʪʨʠʯʥʦʾ ʤʘʪʨʠʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʥʘʯʝʥʴ ʚʣʘʩʥʠʭ ʯʠʩʝʣ, ʪʦʤʫ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʩʪʚʦʨʶʚʘʥʥʷ ʤʘʪʨʠʮʽ ʟ ʥʝʧʨʠʡʥʷʪʥʦ 

ʚʝʣʠʢʠʤ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʘʯʝʥʥʷʤ ʯʠʩʣʘ ʦʙʫʤʦʚʣʝʥʦʩʪʽ, ʜʦʨʝʯʥʦ ʫʥʠʢʘʪʠ 

ʪʘʢʠʭ ʟʥʘʯʝʥʴ LambdaMax, ʜʣʷ ʷʢʠʭ ʥʘʡʤʝʥʰʝ ʟʘ ʤʦʜʫʣʝʤ ʚʣʘʩʥʝ ʯʠʩʣʦ ʜʦʨʽʚʥʶʻ 0. ʊʘʢ, 

ʜʣʷ ʤʘʪʨʠʮʴ ʨʦʟʤʽʨʦʤ ʚʽʜ n=5 ʜʦ n=12 ʨʦʟʨʘʭʫʥʢʠ, ʦʪʨʠʤʘʥʽ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ m-

ʩʢʨʠʧʪʫ GetAllEVLNew(n), ʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʝʣʠʯʠʥʠ ʥʝʜʦʮʽʣʴʥʠʭ ʟʥʘʯʝʥʴ LambdaMax: 

n=5  LambdaMax=18;   n=6  LambdaMax=28; n=7  LambdaMax=40; n=8  

LambdaMax=54; n=9  LambdaMax=70; n=10  LambdaMax=88; n=11  LambdaMax=108; 

n=12  LambdaMax=130. 
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ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʧʘʜʢʽʚ ʩʠʤʝʪʨʠʯʥʠʭ ʤʘʪʨʠʮʴ ʤʦʜʠʬʽʢʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʍôʶʚʝʨʩʘ, 

ʱʦ ʜʦʟʚʦʣʷʻ: 

1. ʆʪʨʠʤʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -n ͒ͦ +n ʜʣʷ ʤʘʪʨʠʮʽ 

ʚʠʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ n. 
2. ʉʪʚʦʨʶʚʘʪʠ ʩʠʤʝʪʨʠʯʥʫ ʤʘʪʨʠʮʶ ʚʠʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ n, ʟʘʜʘʚʰʠ ʙʘʞʘʥʝ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʣʘʩʥʝ ʯʠʩʣʦ.  

3. ɿʘʙʝʟʧʝʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ ʚʠʙʦʨʽ ʙʘʞʘʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʣʘʩʥʦʛʦ ʯʠʩʣʘ 

LambdaMax ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʚʽʜʙʽʨ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʪʚʦʨʶʚʘʥʽ ʤʘʪʨʠʮʽ ʤʘʣʠ 

ʧʨʠʡʥʷʪʥʫ ʤʘʣʫ ʚʝʣʠʯʠʥʫ ʯʠʩʣʘ ʦʙʫʤʦʚʣʝʥʦʩʪʽ. 

ɼʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʘ ʢʦʣʝʢʮʽʷ ʜʽʡʩʥʠʭ ʟʘʧʦʚʥʝʥʠʭ ʜʦʙʨʝ 

ʦʙʫʤʦʚʣʝʥʠʭ ʩʠʤʝʪʨʠʯʥʠʭ ʮʽʣʦʯʠʩʣʦʚʠʭ ʤʘʪʨʠʮʴ ʨʦʟʤʽʨʥʦʩʪʽ ʚʽʜ 5x5 ʜʦ 12x12 ʟ ʮʽʣʠʤʠ 

ʚʣʘʩʥʠʤʠ ʯʠʩʣʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ 

ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ CALS-ʊɽʍʅʆʃʆɻɯʁ ɺ ʋʇʈɸɺʃɯʅʅɯ ɸɻʈɸʈʅʀʄʀ 

ɺʀʈʆɹʅʀʏʀʄʀ ʉʊʈʋʂʊʋʈɸʄʀ 

 

˝̏̄̏̈́ ˚ȢˍȢ 
 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʦʩʥʦʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ 

ʩʪʨʘʪʝʛʽʯʥʦʾ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʡʦʛʦ ʽʥʥʦʚʘʮʽʡʥʘ 

ʘʢʪʠʚʥʽʩʪʴ. ɿʘʚʜʘʥʥʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʝʨʽʡʥʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʘʙʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʟʨʘʟʢʽʚ, ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʛʨʘʨʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʜʝ ʦʩʥʦʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʦʮʝʩʽʚ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʦʩʥʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ CALS-ʪʝʭʥʦʣʦʛʽʡ. ʊʝʨʤʽʥ CALS 

(Continuous Acquisition and life cycle Support) ʦʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʥʮʠʧʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʩʽʭ ʡʦʛʦ ʩʪʘʜʽʷʭ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʻʜʠʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʮʝʧʮʽʾ 

ʚʽʜʢʨʠʪʠʭ ʘʨʭʽʪʝʢʪʫʨ, ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʦʛʨʘʤ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ʇʝʨʰʽ ʢʨʦʢʠ 

ʧʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʚ'ʷʟʘʥʽ ʟ CALS-ʪʝʭʥʦʣʦʛʽʷʤʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 
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ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʩʪʚʦʨʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʦʤ. ʄʝʪʦʶ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ, ʜʦʜʘʥʥʷ ʚʠʨʦʙʫ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʝʨʚʽʩʫ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 

ʅʘʩʪʫʧʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ CALS-

ʪʝʭʥʦʣʦʛʽʡ, ʻ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ, ʷʢʘ ʟʚʦʜʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ: ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʫʪʠʣʽʟʘʮʽʾ. 

ɼʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʠʨʦʙʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʬʦʨʤʫʻʪʴʩʷ 

ʥʘʙʽʨ ʜʘʥʠʭ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʚʠʨʦʙʫ, ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʮʽʣʝʡ ʫʧʨʘʚʣʽʥʥʷ, 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʪʘ ʚʩʶ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʷʢʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʟ 

ʤʦʤʝʥʪʫ ʟʘʨʦʜʞʝʥʥʷ ʚʠʨʦʙʫ ʜʦ ʡʦʛʦ ʫʪʠʣʽʟʘʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʽʜʩʪʘʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚ ʦʙʣʘʩʪʽ CALS ï ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʝʜʝʥʥʷ 

ʨʦʙʽʪ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʚʠʨʦʙʥʠʮʪʚʽ, ʧʦʩʪʘʯʘʥʥʽ ʽ ʩʝʨʚʽʩʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʚʠʨʦʙʫ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʨʦʙʽʪ ʽʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʛʘʣʫʟʽ CALS-ʪʝʭʥʦʣʦʛʽʡ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʰʝʥʥʷ ʢʦʣʝʛʽʾ ʤʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʥʦʤʽʢʠ) ʚ ʨʘʤʢʘʭ ɼʝʨʞʩʪʘʥʜʘʨʪʫ 

ʩʪʚʦʨʶʶʪʴ ʪʝʭʥʽʯʥʠʡ ʢʦʤʽʪʝʪ çCALS-ʪʝʭʥʦʣʦʛʽʾè. ɺ ʨʘʤʢʘʭ ʧʽʜʢʦʤʽʪʝʪʫ çʇʦʜʘʥʥʷ ʜʘʥʠʭ 

ʽ ʦʙʤʽʥ ʜʘʥʠʤʠ ʧʨʦ ʚʠʨʦʙʠ ʽ ʧʨʦʮʝʩʠè, ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʥʘ ʙʘʟʽ CALS-ʪʝʭʥʦʣʦʛʽʡ 

çʇʨʠʢʣʘʜʥʫ ʣʦʛʽʩʪʠʢʫè ʽ ʦʙ'ʻʜʥʫʶʪʴ ʬʘʭʽʚʮʽʚ ʧʨʦʚʽʜʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʈʦʙʦʪʠ ʟ ʧʽʜʛʦʪʦʚʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚʝʜʫʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʨʦʛʨʘʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʦʙʣʘʩʪʽ CALS-ʪʝʭʥʦʣʦʛʽʡè, ʟʘʪʚʝʨʜʞʝʥʦʾ ɼʝʨʞʩʪʘʥʜʘʨʪʦʤ ʢʨʘʾʥʠ ʽ 

ʥʠʟʢʦʶ ʟʘʮʽʢʘʚʣʝʥʠʭ ʤʽʥʽʩʪʝʨʩʪʚ ʽ ʚʽʜʦʤʩʪʚ. 

ʉʧʦʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ɸʇʂ ʟʘ ʜʦʧʦʤʦʛʦʶ CALS-ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʜʽʷʪʠ ʙʝʟ ʦʙʦʚ'ʷʟʢʦʚʦʾ ʫʯʘʩʪʽ ʙʶʨʦʢʨʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ 

ʽ ʯʠʩʣʝʥʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ: ʟʥʽʤʘʻ ʟ ʧʨʘʮʽʚʥʠʢʘ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ 

ʦʙʤʝʞʝʥʥʷ, ʟʙʽʣʴʰʫʶʯʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ɼʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʙʣʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

CALS-ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʟʘʩʦʙʫ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʫʢʦʻʤʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʞʠʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʟʘʛʦʩʪʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʨʫʙʽʞʥʠʤʠ ʬʽʨʤʘʤʠ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʽ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʝ ʷʢ ʦʙʦʚ'ʷʟʢʦʚʘ ʫʤʦʚʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʝʢʪʦʨʫ ʧʨʦʜʘʞʫ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

ʄʝʪʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟ ʫʩʧʽʭʦʤ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ 

ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʩʪʘʥʜʘʨʪʘʤʠ ISO ʩʝʨʽʾ 9000. ʈʦʟʨʦʙʣʝʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ, ʜʦʧʫʱʝʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ, ʫʪʦʯʥʠʪʠ ʨʦʟʧʦʜʽʣ ʧʦʚʥʦʚʘʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ 

ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ . ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʦʧʠʩʫʻ ʤʝʨʝʞʫ ʧʨʦʮʝʩʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʭ ʽʥʪʝʨʬʝʡʩʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʦʙʦʚ'ʷʟʢʠ, ʧʦʚʥʦʚʘʞʝʥʥʷ, ʧʨʦʮʝʜʫʨʠ ʽ ʨʝʩʫʨʩʠ, ʨʦʟʧʦʜʽʣ ʦʙʦʚ'ʷʟʢʽʚ ʽ 

ʧʦʚʥʦʚʘʞʝʥʴ ʧʽʜʨʦʟʜʽʣʽʚ ʽ ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ CALS-ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʘʢʪʠʮʽ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

ɸʇʂ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʦʪʠ ʦʭʦʧʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ, 
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ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ. ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ɸʇʂ ʚʠʛʣʷʜʘʻ ʷʢ ʧʦʚôʷʟʘʥʽ  ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʤʽʞ ʟʦʚʥʽʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʦʙ'ʻʢʪʦʤ ʽ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ. 
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SECTION 2. COMPUTER SYSTEMS AND NETWORKS / ʂʆʄʇ'ʖʊɽʈʅɯ 

ʉʀʉʊɽʄʀ ɯ ʄɽʈɽɾɯ 

 

  

UDC 004.75 

 

TECHNIQUE OF SERVERS INTERACTION AND SENSOR DATA TRANSMISSION 

BETWEEN THEM 

 

Zarivniak O.I., Petrashenko A.V., Zamiatin D.S. 
 

Today, smart home, intelligent transportation, intelligent networks, smart water network 

systems are infrastructure systems that connect our world more than we ever thought possible. 

Sharing the vision of such systems is usually associated with a concept of the Internet of things 

(IoT), where through the use of sensors, the entire physical infrastructure is closely linked to 

information and communication technologies; where intelligent monitoring and control can be 

achieved through the use of network devices. In this complex dynamic system, the devices are 

interconnected to transfer information useful measurement and control instructions through a 

distributed sensor networks. 

This paper proposes one of the modified effective techniques, which deals with the 

exchange of large content of geolocation data between servers. 

Implementation of consensus algorithm Raft is as follows: first choose a leader and then 

give him full responsibility for the management of the log replication protocols. The leader 

accepts log entries from clients; copies them to other servers and reports servers when it is safe 

to keep these records in his state machine classes. The presence of the leader simplifies log 

management replication. For example, the leader can decide where to place new log entries 

without consultation with other servers and data streams from the leader to the other servers. If 

the leader has not responded to requests from other servers, then he is re-elected.[1] 

In view of the leadership approach, Raft splits the consensus problem on three relatively 

independent subtasks: 

¶ Strong leader: new leader should be elected when request to the leader fails. 

¶ Leader election: leader must make log entries from clients and put them in a cluster, 

causing other logs sync on their own. 

¶ Membership changes: if a server uses a log entry for the state machine then no other 

server can use another command for the same log index. 

Raft is built on top of a cluster, where each node is a kind of state machine. Raft provides 

reliable delivery of signals to all nodes in a given order. This ensures that all state machines 

transit by the same sequence of states. So, each node is guaranteed to be synchronized with 

other nodes.[2] 

An important factor is that Raft strongly enumerates all entries in the record work. 

Records must follow strictly sequentially. These numbers play an important role in the 

algorithm. Urgency degree of the state of the node is determined by it. The leader is the one 

node that has the most of current data. These numbers are used for numbering the voting 

sessions. For each request poll node can vote only once. 

There is a large set of sound sensors placed in some areas, and several servers. Data from 

these sensors are fed to one arbitrary server at a time when an object was in sight sensor format 

[h, x, y, t], where h - the unique identifier of the object; x, y - coordinates of the object, t - 

timestamp of receiving a signal from the object. It is possible that the data asynchronously come 

to unknown server, so there is need to implement the exchange of information between servers. 

This paper proposed modification of Raft consensus algorithm that solves the problem. 
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The choice of a leader. Since the given timestamp (t), assign the leader of the server that 

first received information about the object, and send information about what it needs to transfer 

records for future trajectory calculation. If the leader does not signal about received data from 

other servers, another server, which has required timestamp, becomes the leader,  provided that 

receiving of data on the object are not stopped. 

That is if there are many objects that cross the territory where the sensors are located, 

each server can be a leader on other servers in the collection of geolocation data and calculating 

the trajectory of a certain object. 

It was tested the next situation with one object when there are 50 servers and 30 sensors. 

Figure 1 shows a chart where the axis of x - number of working servers, axis y - the collection 

of sensor data that is sent to the sensors. 

 

 
Figure1: The time to collect sensor data depending on the number of working servers 

 

Analyzing the results  the next conclusions were made: 

1. Whereby the smaller servers does not work, the faster the data is collected on a single 

server. But if they did not work at the start system.  

2. If a server has crashed during the exchange of data, then there was some loss of 

information required for further processing. 
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UDC 004.932.2 
 

3D-MODEL RECONSTRUCTION WITH USE OF MONOCULAR RGB CAMERA 

 

Vedmedenko O.V., Nikolaiev S.S., Tymoshenko Y.A. 
 

Today the creation of three-dimensional content is a very difficult and painstaking work. 

Designers and 3D illustrators spend a lot of resources to develop even a simple model despite 

the fact that we see many of them in our daily lives, and those we donôt see are often only 

modifications of objects from the real world.  

This paper provides overview of modern method for 3D models of physical objects real 

time reconstruction that can be used in present-day mobile solutions. It can be used to create a 

revolutionary cheap, fast and convenient solution for introduced problem.  

Large-Scale Direct Monocular SLAM (LSD-SLAM) [1] ï a direct (feature-less) 

monocular SLAM algorithm. Along with highly accurate pose estimation based on direct image 

alignment, it provides the 3D environment real-time reconstruction as a graph of key frames 

with semi-dense depth maps. These are obtained by a huge number of pixel-by-pixel 

comparisons.  

The algorithm consists of three major components: tracking, depth map estimation and 

map optimization. The tracking component continuously tracks new camera images. That is, it 

estimates their position with respect to the current key frame, using the pose of the previous 

frame as initialization. The depth map estimation component uses tracked frames to either refine 

or replace the current key frame. Depth is refined by filtering over many per-pixel, small-

baseline stereo comparisons coupled with interleaved spatial regularization. If the camera 

moves too far away from the existing map, a new key frame is created from the most recent 

tracked image. Each key frame consists of a camera image, an inverse depth map and the 

variance of the inverse depth. Once a key frame is replaced as tracking reference ï and hence 

its depth map will not be refined further ï it is incorporated into the global map by the map 

optimization component. This component is also responsible for loop closures and scale-drift 

detection.  

Running LSD-SLAM system is demonstrated on figure 1. At the top left corner there is a 

current frame captured by the camera. At the bottom left there is a current key frame with color-

coded depth map (from red ï close objects, to blue ï far objects). At the right side there is a 

built point cloud with red square as a current camera position and blue ones as camera trajectory. 

 

 
 

Fig 1. Running LSD-SLAM system 
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The authors of this work were able to obtain promising results using the LSD-SLAM 

method (see figures 2-5). 

 

               
Fig 2. Experiment 1. Object 

 

 

     
Fig 3. Experiment 1. Result 

 

                 
Fig 4. Experiment 2. Object 

 

              
Fig 5. Experiment 2. Result. 
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ʋɼʂ 004.9 

 

ʄɽʊʆɼ ʉʊɺʆʈɽʅʅʗ ʂʃɸʉʀʌɯʂɸʊʆʈɸ ʂɸʈʊʆɻʈɸʌɯʏʅʆɰ ɯʅʌʆʈʄɸʎɯɰ ɼʃʗ 

ɸɻʈʆʅʆʄɯʏʅʀʍ ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʍ ʉʀʉʊɽʄ  

 

ˏ̨̟̖́̒̎ ˙Ȣȟ ˗̨́̒̍ ˍȢȟ ˑ̏̌̉̎̎̉̊ ˏȢȟ ˗̨́̒̍ ˙Ȣȟ ˥̝̆̌̆̒̓̏̃̒̋̉̊ ˏȢȟ ː̟̏̑̂́̓̋ ˞Ȣ 
 

ʉʫʯʘʩʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʷʢ 

ʦʩʥʦʚʥʦʛʦ ʨʝʩʫʨʩʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʤʠʩʣʠʤʘ ʙʝʟ ʜʽʻʚʠʭ ʘʛʨʦʥʦʤʽʯʥʠʭ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʧʦʣʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʘʝʨʦʟʥʽʤʘʥʥʷ [1], ʘ ʪʘʢʦʞ ʥʘʚʽʛʘʮʽʡʥʠʭ 

GNSS-ʧʨʠʣʘʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʝʣʠʯʝʟʥʦʛʦ ʤʘʩʠʚʫ ʨʽʟʥʦʨʽʜʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʽʣʷʥʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʘʭ ʨʽʟʥʠʭ 

ʨʦʟʤʽʨʽʚ ʟʘ ʟʘʧʠʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ [2].  

ʇʝʨʰʦʯʝʨʛʦʚʘ ʟʘʜʘʯʘ, ʷʢʘ ʚʠʥʠʢʘʻ ʚ ʭʦʜʽ ʧʦʙʫʜʦʚʠ ʘʛʨʦʥʦʤʽʯʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ, ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʢʣʘʜʝʥʠʭ ʥʘ ʥʠʭ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ.  

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ ʧʨʘʚʠʣ ʢʦʜʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʙʠʪʪʷ ʚʭʽʜʥʦʾ ʤʥʦʞʠʥʠ ʦʙ'ʻʢʪʽʚ ʥʘ ʧʽʜʤʥʦʞʠʥʠ, ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʥʘʜʘʻʪʴʩʷ 

ʫʥʽʢʘʣʴʥʠʡ ʢʦʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʨʽʟʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʠʭ.  

ʄʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʣʘʩʠʬʽʢʘʪʦʨʘʭ, ʥʘʚʝʜʝʥʦ 

ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʄʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʣʘʩʠʬʽʢʘʪʦʨʘʭ 

ʄʝʪʦʜ ʇʨʘʚʠʣʦ ʢʦʜʫʚʘʥʥʷ ʉʢʣʘʜʥʽʩʪʴ ʈʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣʘ 

ʇʦʨʷʜ-

ʢʦʚʠʡ 

ʂʦʞʥʦʤʫ ʦʙ'ʻʢʪʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʥʦʤʝʨ ʟʘ 

ʧʦʨʷʜʢʦʤ 

ʇʨʦʩʪʠʡ 
ʅʝ ʥʝʩʝ ʥʽʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ 

ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʉʝʨʽʡʥʦ-

ʧʦʨʷʜʢʦ-

ʚʠʡ 

ɿʘ ʦʙ'ʻʢʪʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʩʝʨʽʷ ʯʠʩʝʣ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʠʟʥʘʯʝʥʦʾ 

ʫʤʦʚʠ 

ʇʨʦʩʪʠʡ 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʦʙ'ʻʢʪʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤ ʧʦʨʷʜʢʦʚʠʤ 

ʤʝʪʦʜʦʤ 

ʇʦʩʣʽ-

ʜʦʚʥʠʡ 

ʋ ʢʦʜʦʚʦʤʫ ʧʦʟʥʘʯʝʥʥʽ 

ʟʥʘʢʠ ʥʘ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ 

ʧʦʜʽʣʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʙʠʪʪʷ ʥʘ 

ʧʦʧʝʨʝʜʥʽʭ ʱʘʙʣʷʭ 

ʉʝʨʝʜʥʴʦʾ 

ʩʢʣʘʜʥʦʩʪʽ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʜʦʚʝ ʧʦʟʥʘʯʝʥʥʷ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ ʜʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʦʟʥʘʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʝ 

ʫʛʨʫʧʫʚʘʥʥʷ 

ʇʘʨʘ-

ʣʝʣʴʥʠʡ 

ʂʦʜʫʚʘʥʥʷ ʦʟʥʘʢ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʟʨʷʜʘʤʠ ʯʠ 

ʛʨʫʧʦʶ ʨʦʟʨʷʜʽʚ ʢʦʜʦʚʦʛʦ 

ʧʦʟʥʘʯʝʥʥʷ 

ʉʢʣʘʜʥʠʡ 

ʉʫʙʧʽʜʨʷʜʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʤʘʶʪʴ 

ʧʦʚʥʫ ʦʜʥʦʨʽʜʥʽʩʪʴ, 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʚ ʫʩʽʭ 

ʣʘʥʢʘʭ ʽʻʨʘʨʭʽʯʥʦʛʦ ʣʘʥʮʶʛʘ, ʘ 

ʥʝʩʫʙʧʽʜʨʷʜʥʽ ʧʘʨʘʣʝʣʴʥʽ ʦʟʥʘʢʠ 

ʰʪʫʯʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʧʝʚʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
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ɼʦ ̔ ʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʣʝʞʘʪʴ ʽʻʨʘʨʭʽʯʥʠʡ, ʬʘʩʝʪʥʠʡ ʽ 

ʜʝʩʢʨʠʧʪʦʨʥʠʡ. ʇʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʥʝʦʙʭʽʜʥʘ ʻʤʥʽʩʪʴ ʪʘ 

ʧʦʚʥʦʪʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʠʩ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʚ ʤʝʞʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ; ʟʘʜʘʥʘ ʛʣʠʙʠʥʘ 

ʜʝʪʘʣʽʟʘʮʽʾ; ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʜʘʯ ʨʽʟʥʦʛʦ ʨʽʚʥʷ; ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʟʤʽʥʠ ʢʣʘʩʠʬʽʢʘʪʦʨʘ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʢʣʘʩʠʬʽʢʘʪʦʨʘʤʠ; 

ʧʨʦʩʪʦʪʘ ʚʝʜʝʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ. 

ɿʘʜʦʚʦʣʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʤʦʛ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʫ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʧʦʙʫʜʦʚʠ 

ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʪʨʠ ʩʢʣʘʜʦʚʽ [3]: 

- ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʰʘʨʽʚ ʦʙôʻʢʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʣʽʚ; 

- ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʽʚ; 

- ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ. 

ʅʘ ʚʠʱʦʤʫ ʩʪʫʧʝʥʽ ʽʻʨʘʨʭʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʽʣ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʣʘʩʠ ʟʘ ʝʣʝʤʝʥʪʘʤʠ 

ʟʤʽʩʪʦʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʘʨʪʠ. ɻʣʠʙʠʥʘ ʽ ʰʠʨʠʥʘ ʜʝʪʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʢʣʘʩʫ 

ʥʝʦʜʥʘʢʦʚʘ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʟʘʻʤʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʪʘ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ʅʘ ʥʠʞʯʠʭ ʩʪʫʧʝʥʷʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʟʤʽʩʪʫ ʨʦʟʪʘʰʦʚʘʥʘ ʩʫʢʫʧʥʽʩʪʴ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʦʜʥʦʪʠʧʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʜʘʥʽ ʧʨʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʦʣʝ. ʂʦʞʥʦʤʫ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʦʙôʻʢʪʫ ʢʘʨʪʠ ʥʘʜʘʻʪʴʩʷ 

ʚʠʟʥʘʯʝʥʠʡ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ ʪʘ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʢʪʘ. 

ʂʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʰʘʨʽʚ ʚʤʽʱʫʻ ʧʝʨʝʣʽʢ ʥʘʡʤʝʥʫʚʘʥʴ ʦʙôʻʢʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ 

ʾʭ ʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ, ʘ ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʦʙôʻʢʪ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʢʣʘʜʝʥʦ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʦʜʽʚ. 

ʎʷ ʯʘʩʪʠʥʘ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʙʣʦʢʽʚ: ʢʦʜʠ ʦʟʥʘʢ ʰʘʨʽʚ; ʩʧʠʩʦʢ ʽʤʝʥ 

ʰʘʨʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ; ʧʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʦʙôʻʢʪʘʤ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʂʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʽʚ ʤʽʩʪʠʪʴ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʙôʻʢʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʩʧʠʩʦʢ ʾʭ ʩʝʤʘʥʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʦʟʥʘʢ ʪʘ ʢʦʜʦʚʠʭ 

ʧʦʟʥʘʯʝʥʴ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʜʫʨʠ: ʢʦʜʫʚʘʥʥʷ ʦʟʥʘʢ ʧʘʨʘʤʝʪʨʽʚ; ʧʨʠʩʚʦʻʥʥʷ 

ʽʤʝʥʽ ʧʘʨʘʤʝʪʨʫ ʢʣʘʩʠʬʽʢʘʮʽʾ; ʥʘʜʘʥʥʷ ʟʤʽʩʪʦʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘʤ. 

ʂʣʘʩʠʬʽʢʘʪʦʨ ʩʠʩʪʝʤʠ ʫʤʦʚʥʠʭ ʟʥʘʢʽʚ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʦʟʥʘʢ, ʱʦ ʦʧʠʩʫʶʪʴ ʦʙôʻʢʪʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʩʧʠʩʦʢ ʩʤʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʦʟʥʘʢ ʪʘ ʾʭ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʥʦʤʝʨ ʫʤʦʚʥʦʛʦ ʟʥʘʢʘ; ʧʽʜʢʣʘʩ ʫʤʦʚʥʦʛʦ ʟʥʘʢʘ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ ʨʷʜʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʪʝʤʘʪʠʯʥʠʭ 

ʮʠʬʨʦʚʠʭ ʢʘʨʪ ʧʦʣʽʚ [4]. 
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ˎ̌̏̈̃́ ˍȢ˴Ȣ 
 

ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʪʨʘʬʽʢʫ ʽ ʟʤʽʥʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ 

ʟʨʦʩʪʘʶʯʦʾ ʘʨʤʽʾ ʤʦʙʽʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʪʝʨʽʚ 

ʜʣʷ ʦʙʨʦʙʢʠ ɺʝʣʠʢʠʭ ɼʘʥʠʭ ʽ ʜʦʙʨʝ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʥʘʜʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ - ʚʩʝ ʮʝ ʩʝʨʡʦʟʥʦ ʟʤʽʥʠʣʦ ʚʠʤʦʛʠ ʜʦ ʤʝʨʝʞʝʚʠʭ ʩʝʨʝʜʦʚʠʱ. ɯ 

ʚʩʝ ʯʘʩʪʽʰʝ ʤʝʨʝʞʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʦʙʤʝʞʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʟʚʠʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɻʦʣʦʚʥʘ ʧʨʦʙʣʝʤʘ: ʪʨʘʜʠʮʽʡʥʽ ʤʝʨʝʞʽ ʟʘʥʘʜʪʦ ʩʪʘʪʠʯʥʽ ʽ ʪʦʤʫ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʜʠʥʘʤʽʮʽ, ʚʣʘʩʪʠʚʦʾ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʝʨʚʝʨʽʚ - ʯʠʤ ʦʩʪʘʥʥʽ ʟʦʙʦʚ'ʷʟʘʥʽ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʉʴʦʛʦʜʥʽ ʜʦʜʘʪʢʠ ʨʦʟʧʦʜʽʣʝʥʽ ʤʽʞ ʙʝʟʣʽʯʯʶ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʷʢʽ ʽʥʪʝʥʩʠʚʥʦ ʦʙʤʽʥʶʶʪʴʩʷ ʜʘʥʠʤʠ (ʱʦ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ ʟʘʭʽʜ - ʩʭʽʜ, ʷʢʠʡ 

ʧʦʯʠʥʘʻ ʜʦʤʽʥʫʚʘʪʠ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨ ʢʣʽʻʥʪ-ʩʝʨʚʝʨ ʪʨʘʬʽʢʦʤ ʧʽʚʥʽʯ - 

ʧʽʚʜʝʥʴ). ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʚʝʨʽʚ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʯʘʩʪʦ ʤʽʛʨʫʶʪʴ, ʱʦ 

ʟʤʽʥʶʻ ʪʦʯʢʠ çʧʨʠʚ'ʷʟʢʠè ʪʨʘʬʽʢʫ. ʊʨʘʜʠʮʽʡʥʽ ʩʭʝʤʠ ʘʜʨʝʩʘʮʽʾ, ʣʦʛʽʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʤʝʨʝʞ ʽ ʩʧʦʩʦʙʠ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʦʙʨʦʙʢʠ ʪʨʘʬʽʢʫ ʚ ʪʘʢʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʩʪʘʶʪʴ ʥʝʝʬʝʢʪʠʚʥʽ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʘʧʫʩʢʫ ʥʦʚʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʨʝʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʧʠʩʢʽʚ 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (ACL) ʥʘ ʚʩʽʭ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʷʭ ʫ ʚʝʣʠʢʽʡ ʤʝʨʝʞʽ ʤʦʞʝ ʟʘʡʥʷʪʠ 

ʢʽʣʴʢʘ ʜʥʽʚ. ʇʨʠʯʠʥʘ - ʦʨʽʻʥʪʘʮʽʷ ʥʘʷʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʨʦʙʦʪʫ ʟ ʦʢʨʝʤʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ: ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ 

ʛʨʫʧʫ ʧʨʠʩʪʨʦʾʚ, ʚ ʷʢʫ ʚʭʦʜʷʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʜʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʨʦʙʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʜʦʚʦʜʠʪʴʩʷ ʚʠʪʨʘʯʘʪʠ ʤʘʩʫ ʯʘʩʫ ʥʘ ʪʝ, ʱʦʙ 

ʚʨʫʯʥʫ ʧʝʨʝʥʘʩʪʨʦʶʚʘʪʠ ʧʨʘʚʠʣʘ ʦʙʨʦʙʢʠ ʪʨʘʬʽʢʫ ʥʘ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʧʨʠʩʪʨʦʾ. ʊʘʢʽ 

ʞ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʟ ʇʝʨʝʢʦʥʬʽʛʫʨʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ QoS ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚ 

ʤʫʣʴʪʠʩʝʨʚʽʩʥʫ ʤʝʨʝʞʫ ʥʦʚʦʛʦ ʜʦʜʘʪʢʘ, ʥʘʧʨʠʢʣʘʜ ʚʽʜʝʦʟʚ'ʷʟʢʫ. ʅʝʧʨʠʧʫʩʪʠʤʦ ʙʘʛʘʪʦ 

ʯʘʩʫ ʫ ʚʝʣʠʢʠʭ ʤʝʨʝʞʘʭ ʟʘʡʤʘʶʪʴ ʧʨʦʮʝʜʫʨʠ ʟʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʟʘʭʠʩʪʫ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʥʠʢʘʶʯʽ ʟʘʛʨʦʟʠ. 

ɸʣʝ ʱʝ ʙʽʣʴʰʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʫ ɯʊ-ʜʠʨʝʢʪʦʨʽʚ ʚʠʢʣʠʢʘʻ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ 

ʧʽʜʪʨʠʤʢʠ ʤʘʡʙʫʪʥʽʭ ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʽʩʽʚ. ʏʠ ʟʤʦʞʫʪʴ ʽʥʩʪʘʣʶʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʤʝʨʝʞʝʚʽ 

ʧʨʠʩʪʨʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʫ ʧʽʜʪʨʠʤʢʫ? ʗʢʦʶ ʤʽʨʦʶ ʤʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ - ʘ 

ʟʥʘʯʠʪʴ, ʽ ʙʽʟʥʝʩ ʢʦʤʧʘʥʽʾ - ʙʫʜʝ ʧʨʠʚ'ʷʟʘʥʝ ʜʦ ʧʨʦʜʫʢʪʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʦʙʨʘʥʦʛʦ ʚʠʨʦʙʥʠʢʘ 

ʢʦʤʫʪʘʪʦʨʽʚ? ɸʨʭʽʪʝʢʪʫʨʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʨʦʙʠʪʴ ʮʶ çʧʨʠʚ'ʷʟʢʫè 

ʜʫʞʝ ʤʽʮʥʦʶ. SDN ʦʙʽʮʷʻ ʽʩʪʦʪʥʦ ʧʦʩʣʘʙʠʪʠ, ʘ ʪʦ ʽ ʧʦʚʥʽʩʪʶ ʣʽʢʚʽʜʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʟʘʤʦʚʥʠʢʽʚ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ ʢʦʥʢʨʝʪʥʦʛʦ ʚʝʥʜʦʨʘ. 

ʗʢ ʽ ʚʠʧʣʠʚʘʻ ʟ ʥʘʟʚʠ, ʧʨʦʪʦʢʦʣ OpenFlow ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʨʘʬʽʢʫ ʦʧʝʨʫʻ 

ʧʦʥʷʪʪʷʤ çʧʦʪʦʢʫè. ʂʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʤʫʪʘʪʦʨʘ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʮʝʡ ʧʨʦʪʦʢʦʣ, ʻ 

ʪʘʙʣʠʮʷ ʧʦʪʦʢʽʚ (Flow Table). ɻʨʫʧʘ ʩʪʦʚʧʮʽʚ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʪʘʙʣʠʮʽ ʬʦʨʤʫʻ ʧʦʣʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʜʝ ʚʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʽʚ: ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʚʢʣʶʯʘʶʯʠ ʄɸʉ ʽ IP-ʘʜʨʝʩʠ ʚʽʜʧʨʘʚʥʠʢʘ ʽ ʦʜʝʨʞʫʚʘʯʘ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ VLAN, ʥʦʤʝʨʘ 

ʧʨʦʪʦʢʦʣʴʥʠʭ ʧʦʨʪʽʚ TCP ʽ UDP, ʘ ʪʘʢʦʞ ʽʥʰʘ ʽʥʬʦʨʤʘʮʽʷ. ʎʽ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʧʨʦʪʦʢʦʣʫ OpenFlow ʟʘʧʠʩʫʻ ʚ ʪʘʙʣʠʮʶ ʢʦʤʫʪʘʪʦʨʘ ʢʦʥʪʨʦʣʝʨ, ʚʽʥ ʞʝ ʚʠʟʥʘʯʘʻ 

ʧʨʽʦʨʠʪʝʪ ʨʽʟʥʠʭ ʧʦʪʦʢʽʚ: ʯʠʤ ʚʠʱʝ ʧʨʽʦʨʠʪʝʪ, ʪʠʤ ʚʠʱʝ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʚ ʪʘʙʣʠʮʽ 

ʧʦʪʦʢʽʚ. 

ɺʭʽʜʥʽ ʧʘʢʝʪʠ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʤ ʫ ʪʘʙʣʠʮʽ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʗʢʱʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʷʚʣʝʥʦ, ʜʦ ʧʘʢʝʪʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʽʷ, ʷʢʘ ʚʢʘʟʘʥʘ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʩʪʦʚʧʮʽ ʪʘʙʣʠʮʽ. ʊʠʧʦʚʠʤ ʜʽʻʶ ʻ ʧʝʨʝʩʠʣʘʥʥʷ ʧʘʢʝʪʘ ʥʘ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʚʠʭʽʜʥʠʭ ʧʦʨʪʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʤʫʪʘʪʦʨ ʤʦʞʝ ʟʤʽʥʠʪʠ ʚʤʽʩʪ ʩʣʫʞʙʦʚʠʭ ʧʦʣʽʚ ʧʘʢʝʪʫ, ʩʢʠʥʫʪʠ ʡʦʛʦ, 

ʥʘʧʨʘʚʠʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʪʨʦʣʝʨʫ ʽ ʪ. ɼ. ʋ ʨʘʟʽ ʷʢʱʦ ʟʙʽʛ ʥʝ ʟʥʘʡʜʝʥʦ, ʧʘʢʝʪ ʩʢʠʜʘʻʪʴʩʷ 

ʘʙʦ ʥʘʜʩʠʣʘʻʪʴʩʷ ʢʦʥʪʨʦʣʝʨʘ, ʷʢʠʡ ʚʠʟʥʘʯʠʪʴ, ʷʢ ʩʣʽʜ ʦʙʨʦʙʣʷʪʠ ʜʘʥʠʡ ʧʦʪʽʢ, ʽ ʜʦʜʘʩʪʴ 

ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʚ ʪʘʙʣʠʮʶ. ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʧʨʦʭʦʜʠʪʴ ʪʨʘʬʽʢʫ - ʯʠʩʣʦ ʧʘʢʝʪʽʚ, ʙʘʡʪʽʚ 

ʪʦʱʦ. - ʧʦʤʽʱʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʷ (ʥʘ ʨʠʩʫʥʢʫ 3 ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ ʷʢ Count). 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʪʦʢʦʣ OpenFlow, ʢʦʥʪʨʦʣʝʨ ʜʦʜʘʻ, ʤʦʜʠʬʽʢʫʻ ʽ ʚʠʜʘʣʷʻ ʟʘʧʠʩʠ 

ʚ ʪʘʙʣʠʮʽ ʧʦʪʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʤʦʞʝ ʟʘʧʠʪʫʚʘʪʠ ʫ ʢʦʤʫʪʘʪʦʨʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ 

ʟʽʙʨʘʥʫ ʩʪʘʪʠʩʪʠʢʫ, ʢʦʥʬʽʛʫʨʫʚʘʪʠ ʢʦʤʫʪʘʪʦʨ ʽ ʡʦʛʦ ʦʢʨʝʤʽ ʧʦʨʪʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ (ʈʂʉ) 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʪʝʦʨʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʅʉ). ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

[1-5] ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

(ʨʘʩʧʦʟʥʘʚʘʥʠʷ) ʢʠʙʝʨʘʪʘʢ ʠ ʫʷʟʚʠʤʦʩʪʝʡ ʈʂʉ. ʂʨʦʤʝ ʪʦʛʦ, ʅʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʱʠʪʳ. ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʫʜʘʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʅʉ ʚ 

ʩʠʩʪʝʤʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʙʝʨʘʪʘʢ (ʉʆʂ) (ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ Cisco) ʠ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʙʟʦʨ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ 

ʚ [1, 2]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢʦ ʤʥʦʛʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʈʂʉ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʦʩʥʦʚʘʥʥʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʚ ʉʆʂ ʠ ʚ ʩʠʩʪʝʤʘʭ 

ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ (ʉʆʋ). ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʟ [1-5] ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʭʦʪʷ ʙʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʉʆʂ ʠ ʉʆʋ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʪʦʜʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ 

ʚ ʉʆʂ ʠ ʉʆʋ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʙʦʣʝʝ 20 

ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʠ ʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟʚʝʩʪʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʝʪʝʚʳʭ ʘʪʘʢ. ʇʨʠ 

ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʧʝʨʩʧʝʪʨʦʥ, ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʠʜʝʪ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ: Pʧʦ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, Pʦʪʘ ï 

ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʠʧʘ ʘʨʭʠʪʝʢʪʫʨʳ, Pʙʚʘ ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʚʠʜʘ ʘʨʭʠʪʝʢʪʫʨʳ, Pʦʧʘ ï ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʘʨʭʠʪʝʢʪʫʨʳ, Pʙʧʘ ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, Pʦʤʥ ï 

ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ, Pʚʝʧ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʧʨʘʚʠʣ.   

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʠʪʴ ʧʘʨʘʤʝʪʨʘʤʠ Pʤʥʘ ʠ Pʦʜʚ, 

ʢʦʪʦʨʳʝ ʙʳ ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʝʪʦʜʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʆʩʥʦʚʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ Pʤʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʨʘʙʦʪʘʭ [1, 3] ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʀɹ, ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʚʝʩʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʠʜʝʪ ʧʫʪʝʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʙʘʟʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʘʨʭʠʪʝʢʪʫʨ ʢ ʫʩʣʦʚʠʷʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʘ Pʦʜʚ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʡ ʅʉ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ.     

ʂʨʦʤʝ ʪʦʛʦ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʪʳ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʳ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʠʭ ʦʩʥʦʚʝ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ [1-5] ʚ ʢʦʪʦʨʦʡ ʦʙʦʩʥʦʚʘʥ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʦʚʳʭ ʩʠʛʥʘʣʦʚ. 

ɺʝʣʠʯʠʥʳ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʘʢ: 

ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ 1, ʢʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʥʝʡʨʦʩʝʪʝʚʦʤ ʤʝʪʦʜʝ ʠʣʠ 

ʤʦʜʝʣʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 0 - ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʠ 1 - ʢʦʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ    Pʤʥʘ 

= Pʦʜʚ = 0. ʊʦ ʝʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʝʛʦ ʧʝʨʝʯʥʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʚ ʦʜʥʦʤ ʠʟ 

ʤʝʪʦʜʦʚ (ʤʦʜʝʣʝʡ) ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʮʝʥʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʝʪʦʜʘ (PS) ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

ä
=

S=
9

1

2
i

P
i

iP a ,                                                          (1) 

ʛʜʝ ia  ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ i-ʛʦ ʢʨʠʪʝʨʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʚ ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 1=ia .  

ɺʳʚʦʜʳ. ʆʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʣʷ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʚʳʙʦʨʘ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʉʆʂ ʠ ʉʆʋ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʥʳʭ ʥʘ ʠʭ ʙʘʟʝ ʩʠʩʪʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʫʛʘ ʜʦʧʫʩʪʠʤʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʘʨʭʠʪʝʢʪʫʨ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʥʘʨʫʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ. 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʊɽʍʅʆʃʆɻɯʗ ʅɸɼɸʅʅʗ ʉɽʈɺɯʉʋ ʄʆʅɯʊʆʈʀʅɻʋ 

ɺɸʈɯɸɹɽʃʔʅʆʉʊɯ ʉɽʈʎɽɺʆɻʆ ʈʀʊʄʋ ʃʖɼʀʅʀ 

 

˚̨̤̋̏̌́̃ ˞Ȣ˞Ȣ 
 

ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʧʝʨʰʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʝʡ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʻ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʉʉɿ). ʅʘʧʨʠʢʣʘʜ, ʫ ɭʚʨʦʧʽ ʯʝʨʝʟ ʉʉɿ ʱʦʨʽʯʥʦ ʧʦʤʠʨʘʻ ʧʦʥʘʜ 4,3 

ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ. ɸ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʥʠʢ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʉʉɿ ʩʪʘʥʦʚʠʪʴ 68%. 

ʊʦʤʫ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʻ 

ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʶ. çɺʘʨʽʘʙʝʣʴʥʽʩʪʴè - ʮʝ ʪʘʢʘ ʚʣʘʩʪʠʚʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ - ʮʝ ʟʤʽʥʘ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʨʠʪʤʫ ʩʝʨʮʷ, ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʧʣʠʚ ʙʫʜʴ-ʷʢʠʭ ʬʘʢʪʦʨʽʚ. ʆʪʞʝ, 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ) ʚʽʜʦʙʨʘʞʘʻ ʨʦʙʦʪʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʨʦʙʦʪʫ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʯʝʥʠʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʤʽʞ ʚʝʛʝʪʘʪʠʚʥʦʶ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʨʘʧʪʦʚʫ ʩʤʝʨʪʴ. ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʻ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʪʘ 

ʽʥʰʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. 

ɼʦʩʣʽʜʞʫʶʯʠ ɺʉʈ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʜʫʛʫ, ʟʘʧʦʙʽʛʘʪʠ ʥʝʙʝʟʧʝʯʥʠʤ 

ʥʘʩʣʽʜʢʘʤ ʭʚʦʨʦʙʠ, ʘ ʪʘʢʦʞ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʨʦʪʷʛʦʤ ʜʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʞʝ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʨʝʚʘʣʶʶʪʴ ʤʝʪʦʜʠ ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʢʦʣʠ ʧʘʮʽʻʥʪʠ 

ʧʨʠʭʦʜʷʪʴ ʜʦ ʣʽʢʘʨʷ ʟ ʚʠʨʘʞʝʥʠʤʠ ʦʟʥʘʢʘʤʠ ʭʚʦʨʦʙʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʣʽʢʫʚʘʪʠ. ʊʘʢʠʡ 

ʩʧʦʩʽʙ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʭʚʦʨʦʙʫ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʘʢʪʠʚʥʠʤ. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʉʉɿ, ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʤʝʜʠʯʥʠʤ ʝʪʘʣʦʥʦʤ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʝʨʮʝʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʧʨʠʩʪʨʽʡ ʍʦʣʪʝʨʘ, 

ʱʦ ʧʦʪʨʝʙʫʻ ʚʽʟʠʪʫ ʧʘʮʽʻʥʪʘ ʜʦ ʣʽʢʘʨʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 
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ʜʦʙʫ, ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ ʣʽʢʘʨʝʤ ʟʙʝʨʝʞʝʥʠʭ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤ (ɽʂɻ) ʫ ʨʫʯʥʦʤʫ 

ʨʝʞʠʤʽ.  

ɸʣʝ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫʩʷ ɽʂɻ -  ʥʝ ʧʦʪʨʽʙʥʘ, ʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʜʦʩʪʘʪʥʴʦ ʤʘʪʠ ʣʠʰʝ ʯʘʩʦʚʽ ʧʨʦʤʽʞʢʠ ʤʽʞ ʫʜʘʨʘʤʠ ʩʝʨʮʷ, ʪʘʢ ʟʚʘʥʽ RR-ʽʥʪʝʨʚʘʣʠ. ɿʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʟôʷʚʠʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʧʨʠʩʪʨʦʶ ʍʦʣʪʝʨʘ, ʘ ʩʘʤʝ: 

ʧʝʨʩʦʥʘʣʴʥʽ ʧʫʣʴʩʦʤʝʪʨʠ, çʨʦʟʫʤʥʽè ʛʦʜʠʥʥʠʢʠ, ʬʽʪʥʝʩ-ʪʨʝʢʝʨʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʬʽʢʩʫʚʘʪʠ ʩʝʨʮʝʚʠʡ ʨʠʪʤ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʉʉɿ. ɺ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʥʘʚʽʪʴ ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ɺʉʈ 

ʚʦʜʽʾʚ, ʦʩʢʽʣʴʢʠ ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʢʫ ʦʪʦʯʫʶʯʠʭ. 

ʊʦʤʫ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʥʘʙʫʚʘʶʪʴ ʚʝʣʠʢʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʫ ʚʩʽʭ ʛʘʣʫʟʷʭ ʞʠʪʪʷ ʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘʜʘʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʩʣʽʜʫʻ ʧʘʨʘʜʠʛʤʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ, ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ (ʇʇʇʄ), ʱʦ ʻ ʛʣʦʙʘʣʴʥʠʤ ʪʨʝʥʜʦʤ ʫ XXI ʩʪ. ʪʘ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʩʪʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ ʱʝ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʙʫʜʴ-ʷʢʠʭ ʧʨʦʷʚʽʚ ʭʚʦʨʦʙʠ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) ʙʝʟʤʝʞʥʦ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʬʽʢʩʘʮʽʾ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʛʥʘʣʽʚ ʣʶʜʠʥʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʜʘʣʴʰʦʾ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ.  

ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [1] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʪʘʢʫ ɯʊ ʩʧʝʮʽʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʚʽʜʝʦʩʠʛʥʘʣʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ɺʉʈ  ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʝʙ- ʪʘ ʽʥʰʠʭ ʚʽʜʝʦʢʘʤʝʨ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʠʥʽ ʙʝʟ ʟʤʽʥʠ ʨʦʟʧʦʨʷʜʢʫ ʪʘ ʩʪʠʣʶ ʾʾ ʞʠʪʪʷ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʜʦʨʦʚôʷ ʩʝʨʮʷ ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʛʦ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ɺʉʈ, 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʝʨʝʜʘʯʽ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʣʽʢʘʨʶ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ 

ʤʝʪʦʜʘʤʠ ʩʫʯʘʩʥʦʾ ʘʥʘʣʽʪʠʢʠ ʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʷʚʣʷʪʠ ʣʶʜʝʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʧʦʤʦʛʠ ʪʘ ʥʘʜʘʚʘʪʠ ʾʤ ʚʯʘʩʥʦ ʢʦʥʩʫʣʴʪʘʮʽʾ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 
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ɺʠʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʟʘʜʘʯʽ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʉʉɿ 

ʰʣʷʭʦʤ ʤʦʥʽʪʦʨʠʥʛʫ RR-ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʣʶʜʠʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʤʦʜʫʣʽʚ ʪʘ ʝʪʘʧʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: 

¶ ʣʝʛʢʽ ʘʙʦ ʚʘʞʢʽ ʢʣʽʻʥʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʤʘʨʪʬʦʥʘʭ, ʥʦʫʪʙʫʢʘʭ, ʬʽʪʥʝʩ 
ʪʨʝʢʝʨʘʭ ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʨʦʷʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ̒  ʙʘʟʦʚʠʤ ʜʞʝʨʝʣʦʤ RR-ʽʥʪʝʨʚʘʣʽʚ; 

¶ RR-ʽʥʪʝʨʚʘʣʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʜʦʩʷʛʘʶʪʴ ʙʘʣʘʥʩʫʚʘʣʴʥʠʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʠʡ 

ʨʦʟʧʦʜʽʣʷʻ ʾʭ ʧʦ ʩʝʨʚʝʨʘʤ ʢʣʘʩʪʝʨʘ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ; 

¶ ʦʙʨʦʙʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ; 

¶ ʫ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʪʝʨʤʽʥʦʚʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ï ʣʽʢʘʨʶ ʥʘʜʩʠʣʘʻʪʴʩʷ ʫʩʷ ʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʪʦʯʥʫ 

ʩʠʪʫʘʮʽʶ ʪʘ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ; 

¶ ʣʽʢʘʨ ʧʽʜʪʚʝʨʜʞʫʻ ʨʝʢʦʤʝʥʜʘʮʽʶ ʩʠʩʪʝʤʠ ʘʙʦ, ʚʥʽʩʰʠ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ, ʥʘʜʩʠʣʘʻ 
ʾʾ ʢʦʨʠʩʪʫʚʘʯʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʦʢʨʽʤ ʚʠʷʚʣʝʥʥʷ ʉʉɿ, ʪʘʢʦʞ ʤʦʞʥʘ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʪʨʝʩ ʽʥʜʝʢʩ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʽʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʢʪʠʚʥʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʨʷʜ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʫ 

ʢʦʤʧʘʥʽʷʭ, ʚʦʜʽʾʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʣʶʜʠʥʠ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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SECTION 3. DATA  PROCESSING AND SOFTWARE SYSTEMS DEVELOPMENT / 

ʊɽʍʅʆʃʆɻɯɰ ʆɹʈʆɹʂʀ ɼɸʅʀʍ ʊɸ ʈʆɿʈʆɹʂʀ ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

 

 

ʋɼʂ 004 

 

ɿɸɼɸʏɸ ʇʆʐʋʂʋ ɸʉʆʎɯɸʊʀɺʅʀʍ ʇʈɸɺʀʃ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʏɸʉʊʀʍ 

ʅɸɹʆʈɯɺ ʉʇɽʎɯɸʃʔʅʆʉʊɽʁ, ʑʆ ʆɹʈɸʅɯ ɸɹɯʊʋʈɯɭʅʊʆʄ 

 

ː̏̌̔̂ ˎȢ˘Ȣȟ ː̏̌̔̂ ˛Ȣ˛Ȣȟ ˎ̙̏̑̏̏̋ ˘ȢˍȢ 
 

ʄʝʪʘ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʘʤʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʦʤʫ ʜʦʢʫʤʝʥʪʽʚ ʚʽʜ ʘʙʽʪʫʨʽʻʥʪʽʚ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʇʨʠʡʤʘʣʴʥʦʾ ʢʦʤʽʩʽʾ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ (ɺʅɿ). 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦʞʥʦʛʦ ʨʦʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʨʘʭʫʚʘʥʥʷ ʥʦʚʠʭ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ɺʅɿ, ʱʦ ʟʦʙʦʚôʷʟʫʻ ʦʩʪʘʥʥʴʦʛʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʇʨʠʡʤʘʣʴʥʦʾ ʢʦʤʽʩʽʾ. 

ʎʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʷʢ ʯʘʩʦʚʠʭ, ʪʘʢ ʽ ʣʶʜʩʴʢʠʭ. ʏʘʩʪʦ ʮʽ ʨʝʩʫʨʩʠ 

ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʝ ʦʧʪʠʤʘʣʴʥʦ. ɺʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʯʝʨʛʠ ʜʣʷ ʧʦʜʘʯʽ ʜʦʢʫʤʝʥʪʽʚ 

ʘʙʽʪʫʨʽʻʥʪʘʤʠ, ʪʨʘʧʣʷʶʪʴʩʷ ʩʫʧʝʨʝʯʢʠ ʤʽʞ ʘʙʽʪʫʨʽʻʥʪʘʤʠ ʪʘ ʩʝʢʨʝʪʘʨʷʤʠ ʧʨʠʡʤʘʣʴʥʦʾ 

ʢʦʤʽʩʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ï ʥʝʜʦʨʘʭʦʚʘʥʽ ʩʪʫʜʝʥʪʠ, ʥʝ ʟʘʧʦʚʥʝʥʽ ʙʶʜʞʝʪʥʽ ʤʽʩʮʷ, ʚʪʨʘʯʝʥʽ 

ʥʘʜʽʾ. ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʝʣʠʢʠʡ ɺʅɿ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʥʥʷ ʟʘ ʙʘʛʘʪʴʤʘ 

ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ, ʪʦ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʨʠʡʤʘʣʴʥʠʭ 

ʢʦʤʽʩʽʡ ʟʘ ʨʽʟʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ. ʗʢʱʦ ʚʽʜʩʣʽʜʢʫʚʘʪʠ, ʜʦ ʷʢʠʭ ʢʦʤʙʽʥʘʮʽʡ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʥʘʡʯʘʩʪʽʰʝ ʘʙʽʪʫʨʽʻʥʪ ʧʦʜʘʻ ʜʦʢʫʤʝʥʪʠ, ʪʦ ʧʨʠʨʦʜʥʴʦ ʽ ʨʦʟʪʘʰʫʚʘʪʠ ʮʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʧʦʨʫʯ, ʘ ʥʝ ʚ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʷʢ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ɺʅɿ. ʉʘʤʝ 

ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʘʙʽʪʫʨʽʻʥʪ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʯʝʨʛ ʟʤʦʞʝ ʧʦʜʘʪʠ ʜʦʢʫʤʝʥʪʠ ʦʜʨʘʟʫ ʥʘ ʚʩʽ 

ʪʨʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢ ʮʝ ʜʦʟʚʦʣʝʥʦ ʧʨʘʚʠʣʘʤʠ ʧʨʠʡʦʤʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʪʝʭʥʦʣʦʛʽʻʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ Data Mining. 

ɻʨʠʛʦʨʽʡ ʇʷʪʝʮʴʢʠʡ-ʐʘʧʽʨʦ ʫ 1996 ʨʦʮʽ ʜʘʚ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ Data Mining: çData 

Mining ï ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʟʥʘʭʦʜʞʝʥʥʷ ñʤʘʰʠʥʦʶò (ʘʣʛʦʨʠʪʤʘʤʠ, ʟʘʩʦʙʘʤʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ) ʫ ʩʠʨʠʭ ʜʘʥʠʭ ʩʭʦʚʘʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʙʫʣʠ ʚʽʜʦʤʽ, ʥʝʪʨʠʚʽʘʣʴʥʽ, 

ʧʨʘʢʪʠʯʥʦ ʢʦʨʠʩʥʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʣʶʜʠʥʦʶè. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢ ʧʦʜʘʚʘʣʠ ʘʙʽʪʫʨʽʻʥʪʠ ʜʦʢʫʤʝʥʪʠ ʫ ʤʠʥʫʣʽ ʨʦʢʠ, ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 

ʧʨʦʛʥʦʟ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ (ʥʦʚʠʭ ʟʥʘʥʴ) ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ. 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʜʣʷ ʮʴʦʛʦ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ Data Mining ï ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ. 

ʋ ʭʦʜʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʚʽʜʰʫʢʫʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ 

ʧʦʚ'ʷʟʘʥʠʤʠ ʧʦʜʽʷʤʠ ʚ ʥʘʙʦʨʽ ʜʘʥʠʭ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ ʧʦʜʽʻʶ ʧʦʜʘʯʫ ʘʙʽʪʫʨʽʻʥʪʦʤ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʦʜʥʫ ʟ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺʅɿ. ʊʦʜʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ 

ʧʨʘʚʠʣ, ʟʥʘʡʜʝʤʦ ʧʦʚôʷʟʘʥʽ ʧʦʜʽʾ ʫ ʩʝʥʩʽ ʪʘʢʠʭ ʧʨʘʚʠʣ: çʷʢʱʦ ʘʙʽʪʫʨʽʻʥʪ ʧʦʜʘʚ ʜʦʢʫʤʝʥʪʠ 

ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ɸ, ʪʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ N% ʚʽʥ ʟʨʦʙʠʪʴ ʮʝ ʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ɺè. 

ʅʝʭʘʡ ʤʘʻʤʦ ʪʘʢʫ ʤʥʦʞʠʥʫ ʧʦʜʽʡ D, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 1. ʊʨʘʥʟʘʢʮʽʾ ʟ 

ʦʜʥʘʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʦʟʥʘʯʘʶʪʴ ʧʦʜʘʯʫ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʨʽʟʥʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʦʜʥʠʤ 

ʘʙʽʪʫʨʽʻʥʪʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʟʥʘʡʜʝʤʦ ʫʩʽ ʥʘʙʦʨʠ ʟ ʦʜʥʽʻʶ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ. ɿʨʦʙʠʤʦ ʮʝ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè: Dʂʅ = 

{{ɸʚʪʦʤʘʪʠʟʘʮʽʷ, ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ},{ɸʚʪʦʤʘʪʠʟʘʮʽʷ, ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ, 

ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ},{ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ, ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ}, {ɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ , ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ}}. 

 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʊʘʙʣʠʮʷ 1. ʄʥʦʞʠʥʘ ʧʦʜʽʡ 

ˉ ʪʨʘʥʟʘʢʮʽʾ ʉʧʝʮʽʘʣʴʥʽʩʪʴ 

0 ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

0 ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ 

1 ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

1 ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ 

1 ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ 

2 ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ 

2 ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

2 ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ 

3 ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ 

3 ɸʚʪʦʤʘʪʠʟʘʮʽʷ 

4 ɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ 

4 ɽʢʦʥʦʤʽʢʘ 

4 ʄʘʨʢʝʪʠʥʛ 

5 ɽʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ 

5 ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ 

6 ʄʘʨʢʝʪʠʥʛ 

6 ɽʢʦʥʦʤʽʢʘ 

  

ɺʽʜʙʝʨʝʤʦ ʟ ʮʠʭ ʥʘʙʦʨʽʚ ʪʽ, ʚ ʷʢʠʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ F={ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ, 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ}: D{ʂʅ,ɸɺʊ}={{ɸʚʪʦʤʘʪʠʟʘʮʽʷ, ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ},{ɸʚʪʦʤʘʪʠʟʘʮʽʷ, 

ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ, ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ}}.  

ʆʙʯʠʩʣʠʤʦ ʧʽʜʪʨʠʤʢʫ ʟʥʘʡʜʝʥʦʛʦ ʥʘʙʦʨʫ: Supp (F) = |DF| / |D| = 2/7. 

ʇʨʦʜʦʚʞʠʤʦ ʧʨʦʮʝʩ ʟʥʘʭʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʥʘʙʦʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʪʘ ʦʙʯʠʩʣʝʥʥʷ 

ʾʭʥʴʦʾ ʧʽʜʪʨʠʤʢʠ. ʅʘʨʝʰʪʽ, ʚʠʟʥʘʯʠʤʦ ʟʥʘʯʝʥʥʷ Supp min, ʷʢ ʜʝʷʢʝ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʧʽʜʪʨʠʤʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʚʽʜʽʙʨʘʪʠ ʩʘʤʝ ʪʘʢʽ ʥʘʙʦʨʠ, ʚ ʷʢʠʭ Supp (F)> Supp min. ʊʠʤ 

ʩʘʤʠʤ, ʦʪʨʠʤʘʻʤʦ, ʚʽʜʧʦʚʽʜʥʦ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ, ʫʩʽ ʥʘʙʦʨʠ, ʱʦ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ. ɿ ʥʠʭ ʽ ʧʦʙʫʜʫʻʤʦ ʘʩʦʮʽʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠʷʚʠʪʴʩʷ, ʱʦ ʥʘʙʽʨ 

F={ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ, ɸʚʪʦʤʘʪʠʟʘʮʽʷ} ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʘʩʪʦ (ʥʝʭʘʡ Supp min= ı), ʪʦ 

ʧʦʙʫʜʫʻʤʦ ʪʘʢʝ ʧʨʘʚʠʣʦ ʘʩʦʮʽʘʮʽʾ: çʗʢʱʦ ʘʙʽʪʫʨʽʻʥʪ ʧʦʜʘʻ ʜʦʢʫʤʝʥʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 

óʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠô, ʪʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 28,5% ʚʽʥ ʟʨʦʙʠʪʴ ʮʝ ʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

óɸʚʪʦʤʘʪʠʟʘʮʽʷôè. ʎʝ ʽ ʙʫʜʝ ʧʽʜʩʪʘʚʦʶ ʨʦʟʪʘʰʫʚʘʪʠ ʧʨʠʡʤʘʣʴʥʽ ʢʦʤʽʩʽʾ ʟ ʮʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʨʘʟʦʤ.   

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʚʣʷʯʠ ʟʘ ʤʝʪʫ ʚʠʷʚʣʝʥʥʷ ʯʘʩʪʠʭ ʥʘʙʦʨʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʱʦ ʦʙʠʨʘʻ ʘʙʽʪʫʨʽʻʥʪ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʘʣʛʦʨʠʪʤʦʤ ʧʦʰʫʢʫ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʪʝʭʥʦʣʦʛʽʾ Data Mining. ʇʽʜˇʨʫʥʪʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʻ ʥʘʢʦʧʠʯʝʥʽ ʜʘʥʽ ʱʦʜʦ ʚʠʙʦʨʫ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʘʙʽʪʫʨʽʻʥʪʦʤ ʧʨʠ ʚʩʪʫʧʽ ʫ ɺʅɿ ʟʘ ʤʠʥʫʣʽ 

ʧʝʨʽʦʜʠ. ɺʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʇʨʠʡʤʘʣʴʥʦʾ 

ʢʦʤʽʩʽʾ ʰʣʷʭʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʽʩʽʡ ʧʦʨʫʯ ʦʜʠʥ ʟ ʦʜʥʠʤ.  
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DEVELOPMENT OF DECISION SUPPORT SYSTEMS AND OPTIMIZATION OF 

MANAGEMENT OF ECONOMIC AND BANKING SYSTEMS 

 

Khylenko V.V. 
 

The value of the banking system in the world today, its impact on the economy should 

be reconsidered and estimated more accurately stateful information society and opportunities 

of modern information and communication technologies. The banking system in view of its 

information opportunities for receiving of reliable and timely economic data in real time can 

act as a "sensor" timely notice of the danger of the crisis. During too time the banking system 

is the main instrument of state regulation, lever, which when used properly will help keep the 

economy in a range of dynamic stability, which can be defined as "the acceptable range of wave 

of Schumpeterian." Managing capital market today is increasingly essential to manage the 

economic market. Information and communication opportunities available in the banking 

system, given the current technological capabilities of the society in the field of info-

communications, are the basis for immediate and strictly factual assessment of the economic 

situation, predicting the development of various sectors of the economy and the economy in 

general and the elaboration of control actions are close to optimal. The fact that the banking 

system, which was originally established as a mechanism for the service economy, has evolved 

into an independent structure functioning in close relationship with the primal system and today 

has great information and analytical capabilities, is a reality and is related to the objective 

necessity of a functional solution of professional problems in today's  world globalized 

economy. In this regard, the banking system can and should play a key role in stabilizing the 

economic system. 

If we consider the world economy and the banking system as a set of clusters - economic 

and banking systems of the regions (group of countries, which can be described as a single 

entity in the global financial and economic system) or individual countries, without taking into 

account the relationships between the clusters, i.e., excluding the effect of globalization, control 

actions carried out in one of the clusters (in the banking and economic systems) may not 

produce the expected results on the stability or to ensure their desired dynamics. Moreover, 

after a certain time Ű it is possible  destabilizing effect of "boomerang" in the cluster - the donor, 

which is the source of investment "perturbations".  

This problem is reflected in the "effect of spilling over" [1,2]. Discussion of the effect 

of "spilling over" in fact puts the question of improving decision support systems (DSS), the 

establishment of DSS appropriate current state of development of society, including at the level 

of the extremely difficult amenable to mathematical formalization [3], namely the level of 

behavioural motivation, morale and awareness of that the "transparency" of financial flows in 

the society is reality. An important element for the establishment and operation of such systems 

is the understanding and acceptance of the society need to open control structures generalized 

(not personalized) data, such as a full movement of financial flows in order to combat the 

financial and economic crisis and the need of general security in the realities of the existing the 

world community. 

A necessary stage in the analysis is the mathematical formalization of the "spilling over" 

effect. 

In order to study the possibility of the appearance effect of "spilling over" (which in a 

globalized economy is the effect of "communicating vessels") is necessary to generate a certain 

set of matrices and vectors. The required variables I and M (where I is some integrated indicator 

which must takes into account the demand for investment (Ic) and the marginal efficiency of 
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investment capital (Ie), M - is the money supply which demanding of profitable investments) 

will be represented as: 

I  =  I  households   + I corporations 

ʄ = ʄ households  + ʄ corporations. 

 

Allocation components for household and corporate (business, industry, production) due 

to the fact that in this article for simplicity, we assume that households are not a source of 

investments related to the effect of "spilling over". 

Let us form a matrix of demand and the marginal efficiency of capital 

 

I  = [ Iij ] 

 

where the elements Iij is an integral indicator of demand and the "marginal efficiency of capital" 

for the i-th branch of industry of j-th financial and economic cluster. In this paper, we assume 

that the parameters such as the degree of risk, time of "freezing" of  capital, and others factors 

already taken into account in the formation of the elements matrix I.  

Let us form vector of the attractiveness of savings S in the form of  

 

S = [  S1  S2 éé.  SN    ]t 

 

where Sj is the attractiveness of savings for the j-th financial and economic cluster, t - denotes 

transposition.  

Let us form matrix velocity of money Vm (the same dimension that the matrix I) : 

 

Vm =  [ V ij ] 

 

where Vij determines the velocity of circulation of money in the i-th branch of industry in j-th 

financial and economic cluster.  

In the simplest case, to study the conditions of the occurrence of effect of  ñspilling overò 

it is possible restrict ourselves to analisis of matrix I . Then, if 

     __       ___ 

I ij <  Ilq,    i, l= 1,k ; j,q =1,N, lÍi 

 

it can be expected that the effect of  "spilling over" will be happen and positive expected effect 

for which the investment ȹI was injected  to the cluster - donor can  be not achieved.     

When inequality        __           ___ 

I ij > Sup( Ilq),     i, l= 1,k ; j,q =1,N, lÍi 

 

is valid, than introduction of ȹI can give effect to the j-th financial-economic cluster.  

When take into account the values of S and V m, these above inequalities will be 

presented in the form of 

ű  (I ij, V ij , S )   <    ű  (Iij , Vij , 0)     (1) 

and 

 ű  (I ij, V ij , S )   >    ű  (Iij , Vij, 0),     (2) 

 

where ű - some functions. 

Similarly, if the inequality (1) rightly can be expected that the effect of "spilling over" 

happen, the fulfilment of the inequality (2) allow for the expected effect of the j-financial-

economic cluster. In the right-hand side of inequality the variable of S in this consideration is 

omitted, since transfer  "injection" capital in another cluster with the aim of savings unlikely.  
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Determination of the functional dependence ű between variables I, V and S is worthy of 

consideration in a separate publication, but first of all to build such a relationship is the result 

of an individual decision based on experience and intuition on the mathematical modelling and 

economists - practitioners. 
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ɿʄɽʅʐɽʅʅʗ ʉɽʈɽɼʅʔʆɻʆ ʏɸʉʋ ʆʏɯʂʋɺɸʅʅʗ ʇʃɸʅʋɺɸʃʔʅʀʂɸ ʇʈʀ 

ɺʀʂʆʈʀʉʊɸʅʅɯ ɹɸɻɸʊʆʈɯɺʅɽɺʀʍ ʏɽʈɻ ɿɯ ɿɺʆʈʆʊʅɯʄ ɿɺôʗɿʂʆʄ 

 

˔̗́̊̆̃ ˏȢːȢȟ ˢ̉̆̎̋̏̚ ˰ȢˑȢ 
 

ɺʩʪʫʧ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʽ ʧʽʜʚʠʱʝʥʥʷ çʛʥʫʯʢʦʩʪʽè 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʧʦʜʽʣʷʪʠ ʧʨʦʮʝʩʠ ʥʘ ʛʨʫʧʠ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʯʝʨʛ. ʋ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʯʝʨʛ 

ʟʽ ʟʚʦʨʦʪʥʽʤ ʟʚô̫ ʟʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʧʣʘʥʫʚʘʥʥʷ ñʅʘʡʚʠʱʝ ʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʛʫʢʫ ʥʘʩʪʫʧʥʝò. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʆʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ 

ʦʯʽʢʫʚʘʥʥʷ (waiting time) ʧʣʘʥʫʚʘʣʴʥʠʢʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʨʘʪʝʛʽʾ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʯʝʨʛ 

ʟʽ ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟʘʩʪʦʩʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ñ ʅʘʡʚʠʱʝ 

ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʛʫʢʫ ʥʘʩʪʫʧʥʝò.  

ʆʧʠʩ ʘʣʛʦʨʠʪʤʫ. ʋ ʧʽʜʭʦʜʽ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʚʘʥʪ ʯʘʩʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʘʣʛʦʨʠʪʤ ʧʣʘʥʫʚʘʥʥʷ 

ʨʦʟʧʦʜʽʣʷʻ ʧʨʦʮʝʩʠ p1..pn ʤʽʞ ʯʝʨʛʘʤʠ Q1..Qn.  

1) ʇʨʦʮʝʩ p1 ʥʘʜʭʦʜʠʪʴ ʚ ʯʝʨʛʫ Q1, ʦʩʢʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ (ʧʦʢʠ ʞʦʜʝʥ ʟ ʧʨʦʮʝʩʽʚ ʥʝ 

ʧʦʯʘʚ ʚʠʢʦʥʘʥʥʷ) ʚʩʽ ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʧʨʽʦʨʠʪʝʪ.  

2) ɼʣʷ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʛʫʢʫ (ʧʨʽʦʨʠʪʝʪ ʧʨʦʮʝʩʽʚ) ʦʙʯʠʩʣʶʻʪʴʩʷ 
ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʠ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʜʦ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ: 

E

W

E

EW
RR +=

+
= 1

,
 

ʜʝ RR - ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʛʫʢʫ, W ï ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ, E ï ʯʘʩ ʚʠʢʦʥʘʥʥʷ. 

ʏʠʤ ʜʦʚʰʝ ʧʨʦʮʝʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ ʦʯʽʢʫʚʘʥʥʷ, ʽ ʯʠʤ ʚʠʱʝ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʛʫʢʫ, ʪʠʤ ʚʠʱʝ ʡʦʛʦ ʧʨʽʦʨʠʪʝʪ. ʇʨʦʮʝʩʠ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʯʝʨʛʫ Q1 ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

ʟʘʜʘʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʘʤʠ. 

3) ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ ʧʨʦʮʝʩʫ, ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʽ ʟʘʛʘʣʴʥʦʾ 
ʢʽʣʴʢʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʢʚʘʥʪʘ ʯʘʩʫ ʜʣʷ ʧʨʦʮʝʩʫ: 
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currPN
EE

EE
T ++

-

+
=

minmax

minmax

,

 

ʜʝ ʊ ï ʢʚʘʥʪ ʯʘʩʫ, Emax ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ, Emin ï ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ, N ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʮʝʩʽʚ, Pcurr ï ʧʦʪʦʯʥʠʡ ʧʨʽʦʨʠʪʝʪ ʧʨʦʮʝʩʫ. 

4) ɼʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʢʚʘʥʪʫ ʯʘʩʫ: 

SCPCTTp ++=
,
 

ʜʝ T ï ʢʚʘʥʪ ʯʘʩʫ, PC ï ʢʦʤʧʦʥʝʥʪ ʧʨʽʦʨʠʪʝʪʫ (ʷʢʱʦ E>1, PC = 0, ʽʥʘʢʰʝ PC = 1), SC ï 

ʢʦʤʧʦʥʝʥʪ ʤʝʥʰʠʥʠ (ʷʢʱʦ E ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʠʢʦʥʫʚʘʚʩʷ ʙʽʣʴʰʠʡ ʟʘ 

ʧʦʪʦʯʥʠʡ, ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ 1, ʽʥʘʢʰʝ 0). 

5) ʆʙʯʠʩʣʶʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʚʘʥʪʽʚ ʯʘʩʫ Tq1 ʜʣʷ ʯʝʨʛʠ Q1, ʜʣʷ ʯʝʨʛʠ Q2 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʚʘʥʪʫ ʯʘʩʫ Tq2 = Tq1*2. 

6) ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʢʚʘʥʪʽʚ ʜʣʷ ʧʨʦʮʝʩʫ Ti ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʚʘʥʪʽʚ ʜʣʷ ʯʝʨʛʠ (Tqi), ʪʦ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʫ ʯʝʨʛʫ, ʟ ʙʽʣʴʰʠʤ 

ʟʥʘʯʝʥʥʷʤ Tq(i+1). ɺ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʧʦʪʦʯʥʽʡ 

ʯʝʨʟʽ. 

ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʮʝʡ ʘʣʛʦʨʠʪʤ ʟʥʠʞʫʻ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʣʘʥʫʚʘʣʴʥʠʢʘ ʽ ʟʙʽʣʴʰʫʻ 

ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ ʱʦ ʰʚʠʜʢʽ ʧʨʦʮʝʩʠ ʚʠʢʦʥʫʶʪʴʩʷ ʙʝʟ ʟʘʪʨʠʤʦʢ, 

ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʝ ʜʘʻ ʧʨʦʮʝʩʘʤ ʟ ʚʝʣʠʢʠʤ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʩʪʨʷʛʥʫʪʠ ʫ ʯʝʨʟʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʧʨʦʙʘʮʽʾ ʘʣʛʦʨʠʪʤʫ (ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ) ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.1. 

          ʊʘʙʣʠʮʷ 1 

ʇʨʦʮʝʩ ʏʘʩ ʚʠʢʦʥʘʥʥʷ PN PC SC ʂʚʘʥʪ ʯʘʩʫ ʇʨ̔ʦʨʠʪʝʪʥʠʡ ʢʚʘʥʪ ʯʘʩʫ 

P1 290 1 1 0 10 11 

P2 300 2 0 0 11 11 

P3 324 3 0 0 12 12 

P4 400 4 0 0 13 13 

P5 520 5 0 0 14 14 

ʋ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ 

ʧʣʘʥʫʚʘʣʴʥʠʢʘ ʟ ʙʘʛʘʪʦʨʽʚʥʝʚʠʤʠ ʯʝʨʛʘʤʠ ʽ ʘʣʛʦʨʠʪʤʦʤ Round-Robin: 

           ʊʘʙʣʠʮʷ 2 

ɸʣʛʦʨʠʪʤ ɿʘʛʘʣʴʥʠʡ ʯʘʩ 

ʦʙʨʦʙʢʠ ʧʨʦʮʝʩʫ 

ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʦʯʽʢʫʚʘʥʥʷ 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

Round-Robin 1970 661 2.538*10-3 

HRRN 1934 556 2.90*10-3 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ñ ʅʘʡʚʠʱʝ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʛʫʢʫ ʥʘʩʪʫʧʥʝ ò 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʤʝʥʰʠʡ ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʣʘʥʫʚʘʣʴʥʠʢʘ ʪʘ ʙʽʣʴʰʫ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʟʦʚʠʤ ʘʣʛʦʨʠʪʤʦʤ Round-Robin. 

ʆʪʨʠʤʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʠʭ ʪʘ 

ʙʘʛʘʪʦʟʘʜʘʯʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʦʙʨʦʙʢʠ ʟʘʜʘʯ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʘ ʪʘʢʦʞ ʛʥʫʯʢʦʩʪʽ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʀʉʊɽʄʀ ɸʅɸʃɯʊʀʏʅʀʍ ʆɹʏʀʉʃɽʅʔ MAPLE ɼʃʗ ʉʀʅʊɽɿʋ 

ʈɽɺɽʈʉʀɺʅʀʍ ʎʀʌʈʆɺʀʍ ʌɯʃʔʊʈɯɺ ɿ  ʅɽʂɸʅʆʅɯʏʅʀʄʀɯ 

ɻɯʇɽʈʂʆʄʇʃɽʂʉʅʀʄʀ ʏʀʉʃʆɺʀʄʀ ʉʀʉʊɽʄɸʄʀ 
 

ʂʘʣʽʥʦʚʩʴʢʠʡ ʗ.ʆ., ɹʦʷʨʽʥʦʚʘ ʖ.ɭ.,  ʍʽʮʢʦ ʗ.ɺ. 

 

1. ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ɺ ʨʦʙʦʪʘʭ [1-6] ʦʧʠʩʘʥʦ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʭ 

ʯʠʩʣʦʚʠʭ ʩʠʩʪʝʤ (ɻʏʉ) ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʯʫʪʣʠʚʦʩʪʽ ʬʽʣʴʪʨʘ, ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʢʘʥʦʥʽʯʥʽ ɻʏʉ.  ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʮʠʬʨʦʚʠʭ 

ʬʽʣʴʪʨʽʚ ʟ ʥʝʢʘʥʦʥʽʯʥʠʤʠ ɻʏʉ, ɦ ʦ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭʠ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

ʬʽʣʴʪʨʽʚ.  

2. ʄʝʪʘ ʨʦʙʦʪʠ 

ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʠʯʥʦʾ  ʯʫʪʣʠʚʦʩʪʽ ʬʽʣʴʪʨʽʚ. 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ. 

ʄʝʪʦʜʠʢʘ ʩʠʥʪʝʟʫ ʩʪʨʫʢʪʫʨʠ ʬʽʣʴʪʨʘ ʰʣʷʭʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʬʽʣʴʪʨʘ n -ʛʦ ʧʦʨʷʜʢʫ ʟ ʜʽʡʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚ ʮʠʬʨʦʚʠʡ ʨʝʚʝʨʩʠʚʥʠʡ 

ʬʽʣʴʪʨ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʟ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʘ ʚ [4]. 

ʈʦʟʛʣʷʥʝʤʦ ʥʝʢʘʥʦʥʽʯʥʫ ʢʦʤʫʪʘʪʠʚʥʫ ɻʏʉ )3,(eG ʨʦʟʤʽʨʥʦʩʪʽ 3 ʚʠʛʣʷʜʫ: 3,2,1,1 ==Ö ieee ii

; 2122 32 eeee --=Ö ; 2133 48 eeee --=Ö ; 332 eee -=Ö .
 

 ʇʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʬʽʣʴʪʨʘ ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ 332211 eaeaeaA ++= , 332211 ebebebB ++= , 332211 ecececC ++= , )3,(,, eCBA GÍ , 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

,     

                       
                      

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ- ʢʫʙʽʯʥʽ ʬʫʥʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ .
 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʨʦʟʛʣʷʥʫʪʠ  ʬʽʣʴʪʨ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ[1] ʟ ʜʽʡʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʽ ʧʝʨʝʜʘʚʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ: 

 

3-2-1-

-3-2-1

z0.061292z0.473048z0.4182041

z287589.0z0.6888683z0.68886830.287589

Ö+Ö+Ö+

Ö+Ö+Ö+
=H , 

 

ʪʦ, ʧʨʠʨʽʚʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʥʘʤʝʥʥʠʢʘ ʟ ʦʜʥʘʢʦʚʠʤʠ iz-, ʟʥʘʭʦʜʠʤʦ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ: 1a , 1c , 2c , 3c  ʪʘ ʟʘʣʝʞʥʦʩʪʽ 2a , 3a , 2b  ʚʽʜ 
 31,bb . 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ: 031 ==bb , ʪʦ ʛʨʘʬʽʢ ʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʬʽʣʴʪʨʘ ʟ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʦ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

ʬʽʣʴʪʨʘ ʟ ʜʽʡʩʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1. ʗʢ ʙʘʯʠʤʦ, ʯʫʪʣʠʚʽʩʪʴ 

ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʣʴʪʨʘ ʚ ʮʽʣʦʤʫ ʥʠʞʯʘ, ʥʽʞ ʯʫʪʣʠʚʽʩʪʴ ʜʽʡʩʥʦʛʦ ʬʽʣʴʪʨʘ. 
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ʈʠʩ.1. ɺʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʯʫʪʣʠʚʦʩʪʝʡ 

 

ʗʢ ʙʘʯʠʤʦ, ʯʫʪʣʠʚʽʩʪʴ ʛʽʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʬʽʣʴʪʨʘ ʚ ʮʽʣʦʤʫ ʥʠʞʯʘ, ʥʽʞ ʯʫʪʣʠʚʽʩʪʴ 

ʜʽʡʩʥʦʛʦ ʬʽʣʴʪʨʘ. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ ʯʫʪʣʠʚʦʩʪʽ ʧʦʟʠʪʠʚʥʘ ʥʘ ʚʩʴʦʤʫ ʚʽʜʨʽʟʢʫ pw 2..0= , 

ʪʦ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʦʞʥʘ ʚʟʷʪʠ ʩʫʤʫ ʾʾ 

ʟʥʘʯʝʥʴ ʜʣʷ ʜʝʷʢʦʾ ʩʫʢʫʧʥʦʩʪʽ ʟʥʘʯʝʥʴ w- ),,( 31 bbSRCS w . ʌʫʥʢʮʽʷ ),,( 31 bbSRCSw  
ʻ ʥʘʜʪʦ 

ʛʨʦʤʽʟʜʢʦʶ ʽ ʪʦʤʫ ʩʧʨʦʙʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʤʝʪʦʜʫ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʷʚʠʣʘʩʴ 

ʥʝʚʜʘʣʦʶ.  

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʪʘʪʥʴʦ ʟʥʘʡʪʠ ʥʘʙʣʠʞʝʥʠʡ ʦʧʪʠʤʫʤ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ 

ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʛʨʘʬʽʢʫ ʬʫʥʢʮʽʾ ),,( 31 bbSRCSw , ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʦʮʝʜʫʨʠ ʩʠʩʪʝʤʠ ʘʥʘʣʽʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ MAPLE. ʇʨʠ ʮʴʦʤʫ 

ʤʦʞʣʠʚʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʘ ʧʨʦʮʝʜʫʨʘ: ʩʧʦʯʘʪʢʫ ʚʠʙʠʨʘʻʪʴʩʷ ʰʠʨʦʢʘ ʦʙʣʘʩʪʴ ʧʦʰʫʢʫ, 

ʧʦʪʽʤ ʚʦʥʘ ʟʚʫʞʫʻʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ. 2. ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʘ ʦʙʣʘʩʪʴ ʧʦʰʫʢʫ, ʥʘ 

ʨʠʩ. 3. - ʟʚʫʞʝʥʘ.  

 
ʈʠʩ. 2. ɻʨʘʬʽʢ ),,( 31 bbSRCSw  ʜʣʷ 

ʰʠʨʦʢʦʾ ʦʙʣʘʩʪʽ ʧʦʰʫʢʫ; 

}10..10{},10..10{ 31 --Í-Í bb . 

 

 
ʈʠʩ. 3. ɻʨʘʬʽʢ ),,( 31 bbSRCSw  ʜʣʷ 

ʟʚʫʞʝʥʦʾ  ʦʙʣʘʩʪʽ;
}1222775.0..122795.0{

},102128.0..102056.0{
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ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʢʘʥʦʥʽʯʥʠʭ ɻʏʉ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʩʫʤʘʨʥʫ ʧʘʨʘʤʝʪʨʠʯʥʫ ʯʫʪʣʠʚʽʩʪʴ ʮʠʬʨʦʚʦʛʦ ʬʽʣʴʪʨʘ. ʗʢʱʦ ʞ ʟʘʩʪʦʩʫʚʘʪʠ 

ʦʧʪʠʤʽʟʘʮʽʶ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ, ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʱʝ ʥʠʞʯʫ ʧʘʨʘʤʝʪʨʠʯʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʣʷ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ w.  
 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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Processing. ˈ 1999Dec. ˈ #2B3.4. ˈ P.1-5. 

2. Toyoshima H. Computationally Efficient Implementation of Hypercomplex Digital Filters 

// IEICE Trans. Fundamentals. ˈ Aug. 2002. ˈ E85-A, 8. ˈ P.1870-1876. 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. ʀʥʬʦʜʨʫʢ, 2012.- 183ʩ. 

4. ʂʘʣʽʥʦʚʩʴʢʠʡ ʗ.O., ʌʝʜʦʨʝʥʢʦ  ʆ.ɺ. ʆʩʥʦʚʠ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʬʽʣʴʪʨʽʚ ʽʟ 
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ʆɹʈɸɹʆʊʂɸ ɻʀʇɽʈʂʆʄʇʃɽʂʉʅʓʍ ɼɸʅʅʓʍ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇɸʂɽʊɸ 

ʉʀʄɺʆʃʔʅʓʍ ɺʓʏʀʉʃɽʅʀʁ ɺ ʉʈɽɼɽ MAPLE 

 
ʂʘʣʠʥʦʚʩʢʠʡ ʗ.ɸ. ɹʦʷʨʠʥʦʚʘ ʖ.ɽ., ʉʫʢʘʣʦ ɸ.ʉ. 

 

1. ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɻʠʧʝʨʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʪʝʭʥʠʢʠ [1] ï ʵʪʦ  ʤʝʭʘʥʠʢʘ, ʥʘʚʠʛʘʮʠʷ, ʢʨʠʧʪʦʛʨʘʬʠʷ, 

ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʠ ʜʨ. ʆʧʝʨʠʨʦʚʘʥʠʝ ʩ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʠʤʚʦʣʴʥʦʡ ʬʦʨʤʝ, ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ [2], ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ 

ʤʥʦʛʦʤʝʨʥʦʩʪʴʶ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʝʤʥʦʞʝʥʠʷ ʜʚʫʭ ʢʚʘʪʝʨʥʠʦʥʦʚ ʩ ʯʠʩʣʝʥʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʷʚʣʷʶʱʠʭʩʷ ʯʝʪʳʨʝʭʤʝʨʥʳʤʠ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 16 ʚʝʱʝʩʪʚʝʥʥʳʭ ʫʤʥʦʞʝʥʠʡ ʠ 12 ʩʣʦʞʝʥʠʡ. ʅʦ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ, ʘ ʠ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʩ ʧʦʣʠʥʦʤʘʤʠ, ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʩʠʤʚʦʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ.ʇʦʵʪʦʤʫ ʦʧʝʨʠʨʦʚʘʥʠʝ ʩ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ. 

2. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʦʚʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

V International scientific conference  
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and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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3. ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ ʧʘʢʝʪʘ.  ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʘʢʝʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ  ʩʠʩʪʝʤʘ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ Maple, ʣʝʛʢʦʜʦʩʪʫʧʥʘʷ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ.  

ʇʘʢʝʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ, 

ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ Maple, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚ ʙʠʙʣʠʦʪʝʢʫ. ɹʠʙʣʠʦʪʝʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʩʪʘʣʣʠʨʦʚʘʥʘ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windowsʠ ʩʠʩʪʝʤʦʡ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ Mapleʥʝ ʥʠʞʝ 5-ʡ ʚʝʨʩʠʠ. ɹʠʙʣʠʦʪʝʢʘ ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʩʝʘʥʩʘ 

Maple ʧʫʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ. ʇʘʢʝʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʦʪʢʨʳʪ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʣʶʙʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ɻʠʧʝʨʢʦʤʧʣʝʢʩʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʘʢʝʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʬʦʨʤʘʭ. ɼʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʚʳʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʘʷ 

ʬʦʨʤʘ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʘʟʠʩʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʢʘʢ ʯʠʩʣʝʥʥʳʝ, ʪʘʢ ʠ ʩʠʤʚʦʣʴʥʳʝ. ɼʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʩʧʠʩʢʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʩʪʨʫʢʪʫʨʫ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʚ 

ʜʚʫʭ ʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠ ʪʘʙʣʠʮʳ ʂʵʣʠ ʫʤʥʦʞʝʥʠʷ ʙʘʟʠʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʠ ʚ ʬʦʨʤʝ ʩʧʠʩʢʘ ʩʧʠʩʢʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʥʩʪʘʥʪ ʦʪʜʝʣʴʥʳʭ ʷʯʝʝʢ 

ʪʘʙʣʠʮʳ ʂʵʣʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʢʚʘʪʝʨʥʠʦʥʦʚH. ʂʚʘʪʝʨʥʠʦʥ ʚʦ ʚʥʝʰʥʝʡ 

(ʚʠʟʫʘʣʴʥʦʡ) ʬʦʨʤʝ ʠʤʝʝʪ ʚʠʜ:44332211 eaeaeaeaA +++= ,ʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʝ:

],,,[ 4321 aaaaA= .ʊʘʙʣʠʮʘ ʂʵʣʠ ʚʦ ʚʥʝʰʥʝʡ ʬʦʨʤʝ ʠʤʝʝʪ ʚʠʜ: 

 

 
ʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʝ: 
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----

--
 

 

ʉʪʨʫʢʪʫʨʥʦ ʧʘʢʝʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʧʦʜʩʠʩʪʝʤ: ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ɻʏʉ; ʤʘʥʠʧʫʣʷʮʠʠ ʩ  ɻʏʉ ʠ 

ʪʘʙʣʠʮʘʤʠ ʂʵʣʠ; ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ 

ʚʳʨʘʞʝʥʠʡ; ʭʨʘʥʝʥʠʷ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚʳʨʘʞʝʥʠʡ; ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʫʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ ʩ ʛʠʧʝʨʢʦʤʧʣʝʢʩ-ʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ; ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʩʝʨʚʠʩʘ. 

ʇʦʜʩʠʩʪʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ɻʏʉ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ 

ʩʣʦʞʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ  ʜʚʫʭ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʚ ʜʚʫʭ ʚʠʜʘʭ. 

ʇʦʜʩʠʩʪʝʤʘ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ɻʏʉ ʠ ʪʘʙʣʠʮʘʤʠ ʂʵʣʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʂʝʣʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ʚ ʩʧʠʩʦʯʥʳʡ (ʩʧʠʩʦʢ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʥʩʪʘʥʪ), ʦʧʨʝʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʙʘʟʠʩʘ ɻʏʉ ʧʦ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ, ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʙʘʟʠʩʘ ʚ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʤ ʯʠʩʣʝ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʧʠʩʢʘ ɻʏʉ ʚ ʪʘʙʣʠʮʫ ʂʵʣʠ c ʜʘʥʥʳʤ ʙʘʟʠʩʦʤ, ʭʨʘʥʠʣʠʱʝ ʪʘʙʣʠʮ ʂʵʣʠ 

ɻʏʉ, ʧʨʦʮʝʜʫʨʳ ʧʦʠʩʢʘ ɻʏʉ ʚ ʭʨʘʥʠʣʠʱʝ ʧʦ ʝʝ ʠʤʝʥʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʠʟ ʩʧʠʩʦʯʥʦʡ ʬʦʨʤʳ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
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ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʚ ʩʧʠʩʢʦʚʫʶ, ʧʦʧʦʣʥʝʥʠʷ ʩʧʠʩʢʘ ʥʘ 

ʦʜʠʥ ʵʣʝʤʝʥʪ, ʛʝʥʝʨʘʮʠʠ ʩʧʠʩʢʘ-ʰʘʙʣʦʥʘ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɻʏʉ; ʰʘʙʣʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ ʩʧʠʩʢʦʚ ʜʦ ʫʨʦʚʥʷ ʩʪʨʦʢ ʷʯʝʝʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮʳ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʂʵʣʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ʚ ʩʧʠʩʢʦʚʳʡ (ʩʧʠʩʦʢ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʥʩʪʘʥʪ), ʦʧʨʝʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʙʘʟʠʩʘ ɻʏʉ ʧʦ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ, ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʙʘʟʠʩʘ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʧʠʩʢʘ ɻʏʉ 

ʚ ʪʘʙʣʠʮʫ ʂʵʣʠ ʜʘʥʥʳʤ ʠʤʝʥʝʤ  ʙʘʟʠʩʘ, ʧʨʦʮʝʜʫʨʳ  ʭʨʘʥʝʥʠʷ ʪʘʙʣʠʮ ʂʵʣʠ ɻʏʉ, 

ʧʨʦʮʝʜʫʨʳ ʧʦʠʩʢʘ ɻʏʉ ʚ ʭʨʘʥʠʣʠʱʝ ʧʦ ʠʤʝʥʠ, ʫʜʘʣʝʥʠʷ  ɻʏʉ ʠʟ  ʭʨʘʥʠʣʠʱʘ, ʧʨʦʩʤʦʪʨʘ 

ʚʩʝʭ ɻʏʉ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ, ʪʨʘʥʩʧʦʟʠʮʠʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ ʂʵʣʠ ɻʏʉ, 

ʧʦʧʦʣʥʝʥʠʷ ʭʨʘʥʠʣʠʱʘ ɻʏʉ,  ʛʝʥʝʨʘʮʠʠ ʠʟʦʤʦʨʬʥʦʡ ɻʏʉ ʧʫʪʝʤ ʣʠʥʝʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʘʟʠʩʘ, ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʡ ʩʫʤʤʳ ʜʚʫʭ ʠ ʙʦʣʝʝ ɻʏʉ ʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ. 

ʇʦʜʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ 

ʚʳʨʘʞʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʩʝʚʜʦʥʦʨʤʳ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʚ 

ʩʧʠʩʦʯʥʦʤ ʚʠʜʝ,  ʦʧʨʝʜʝʣʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ɻʏʉ,  ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʯʠʩʣʘ,  ʧʨʦʮʝʜʫʨʳ ʜʝʣʝʥʠʷ, ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʘʮʠʠ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ. 

ʇʦʜʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚʳʨʘʞʝʥʠʡ ʩʦʜʝʨʞʠʪ ʧʨʦʮʝʜʫʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ɻʏʉ. ʕʪʘ 

ʧʦʜʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʠ ʩʦʭʨʘʥʷʪʴʩʷ ʦʪʜʝʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʇʦʜʩʠʩʪʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʫʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʤʠ 

ʚʳʨʘʞʝʥʠʷʤʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ ʧʦ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʤ ʤʦʜʫʣʷʤ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʠʤʦʩʪʠ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ, 

ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ ʜʣʷ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʠ ʜʨ. 

ʇʦʜʩʠʩʪʝʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʩʝʨʚʠʩʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʜʫʨ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʠʟ ʩʧʠʩʦʯʥʦʡ ʬʦʨʤʳ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʚ ʩʧʠʩʢʦʚʫʶ, ʧʦʧʦʣʥʝʥʠʷ ʩʧʠʩʢʘ ʥʘ 

ʦʜʠʥ ʵʣʝʤʝʥʪ, ʛʝʥʝʨʘʮʠʠ ʩʧʠʩʢʘ-ʰʘʙʣʦʥʘ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɻʏʉ,  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʂʵʣʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ʚ ʩʧʠʩʦʯʥʳʡ, ʫʜʘʣʝʥʠʷ  ɻʏʉ ʠʟ  

ʭʨʘʥʠʣʠʱʘ. 

4. ɺʳʚʦʜʳ. ʇʘʢʝʪ ʛʠʧʝʨʢʦʤʧʣʝʢʩʥʳʭ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʩʨʝʜʝ Maple 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ   

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
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ʉʀʉʊɽʄ 

 

ɹʫʰʤʘ ɸ. ɺ. 

 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʯʝʣʦʚʝʢʦʤ-ʦʧʝʨʘʪʦʨʦʤ. ʕʨʛʘʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʫʯʝʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʷ ʚʥʫʪʨʝʥʥʠʝ ʠ 

ʚʥʝʰʥʠʝ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ [1, 2]. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʠ ʦʮʝʥʠʪʴ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʯʝʣʦʚʝʢʫ-ʦʧʝʨʘʪʦʨʫ: ʪʦʯʥʦʩʪʴ ʦʪʩʯʝʪʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ, 

ʚʣʠʷʥʠʝ ʥʘ ʟʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʦʧʝʨʘʪʦʨʘ ʠ ʪ.ʧ. [3, 4]. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʢʘʢ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʪʝʩʪʦʚ, ʦʧʨʦʩʦʚ, 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 

ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʦʪʙʦʨʘ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʵʢʩʧʝʨʪʦʚ) ʠ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ.  

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ 

ʯʝʣʦʚʝʢʦʤ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʢʩʧʝʨʪʥʳʝ, ʨʘʩʯʝʪʥʳʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʉʫʱʥʦʩʪʴ ʵʢʩʧʝʨʪʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠʥʪʫʠʪʠʚʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʤʥʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʢʩʧʝʨʪʠʟʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʙʦʨʘ ʵʢʩʧʝʨʪʦʚ, ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʦʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʮʝʥʦʢ ʚʳʟʳʚʘʝʪ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʦʤʥʝʥʠʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʮʝʥʠʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ 

ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʠʤʠʪʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʛʝʥʝʨʠʨʫʶʱʠʡ ʪʝʩʪʦʚʳʝ 

ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ, ʘʧʧʘʨʘʪʫʨʫ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʦʧʝʨʘʪʦʨʦʤ ʠ ʚʚʦʜʘ 

ʨʘʩʰʠʬʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʚ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʟʘʛʨʫʟʢʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 
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ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʪʦʪ ʤʝʪʦʜ ʜʘʸʪ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʥʘʜʸʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʠʤʠʪʘʮʠʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʦʧʝʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ 

ʤʝʪʦʜʘ ʩʚʷʟʘʥʘ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ, ʩʨʝʜʩʪʚ ʠ, ʛʣʘʚʥʦʝ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ [4]. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʯʝʪʘʥʠʠ ʠʤʠʪʘʮʠʠ ʧʦʪʦʢʘ ʚʠʟʫʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ 

ʦʧʝʨʘʪʦʨʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʠʤʫʣʷʮʠʠ ʨʘʙʦʪʳ ʦʧʝʨʘʪʦʨʘ ʧʦ 

ʨʘʩhʠʬʨʦʚʢʝ ʟʨʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʜʠʩʧʣʝʝ. ʉʠʥʪʝʟ ʪʝʩʪʦʚʳʭ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʠʪʘʪʦʨʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʦʧʝʨʘʪʦʨʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʜʠʩʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʨʝʘʣʠʟʦʚʘʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɽʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ï ʩʝʪʝʡ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʠʤʫʣʷʮʠʠ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʯʝʣʦʚʝʢʫ-

ʦʧʝʨʘʪʦʨʫ. ʅʘʢʦʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ.  

ʄʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʵʢʩʧʝʨʪʥʳʡ ʠ 

ʨʘʩʯʝʪʥʳʡ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʠʥʠʤʠʟʘʮʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʦʪʙʦʨʝ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʜʝʣʘʝʪ ʵʪʦʪ 

ʤʝʪʦʜ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʣʦʞʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ) ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ (ʈʂʉ) ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʪʝʦʨʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʅʉ). ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ [1-5] 

ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

(ʨʘʩʧʦʟʥʘʚʘʥʠʷ) ʢʠʙʝʨʘʪʘʢ ʠ ʫʷʟʚʠʤʦʩʪʝʡ ʈʂʉ. ʂʨʦʤʝ ʪʦʛʦ, ʅʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʱʠʪʳ. ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʫʜʘʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʅʉ ʚ 

ʩʠʩʪʝʤʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʙʝʨʘʪʘʢ (ʉʆʂ) (ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ Cisco) ʠ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʙʟʦʨ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ 

ʚ [1, 2]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢʦ ʤʥʦʛʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʈʂʉ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʦʩʥʦʚʘʥʥʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʚ ʉʆʂ ʠ ʚ ʩʠʩʪʝʤʘʭ 

ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ (ʉʆʋ). ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʟ [1-5] ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʭʦʪʷ ʙʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚ ʉʆʂ ʠ ʉʆʋ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʪʦʜʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ 

ʚ ʉʆʂ ʠ ʉʆʋ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʙʦʣʝʝ 20 

ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʠ ʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟʚʝʩʪʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʝʪʝʚʳʭ ʘʪʘʢ. ʇʨʠ 

ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʧʝʨʩʧʝʪʨʦʥ, ʢʘʨʪʘ ʂʦʭʦʥʝʥʘ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʠʜʝʪ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ: Pʧʦ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, Pʦʪʘ ï 

ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʠʧʘ ʘʨʭʠʪʝʢʪʫʨʳ, Pʙʚʘ ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʚʠʜʘ ʘʨʭʠʪʝʢʪʫʨʳ, Pʦʧʘ ï ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʘʨʭʠʪʝʢʪʫʨʳ, Pʙʧʘ ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, Pʦʤʥ ï 

ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ, Pʚʝʧ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʧʨʘʚʠʣ.   

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʚʝʜʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʠʪʴ ʧʘʨʘʤʝʪʨʘʤʠ Pʤʥʘ ʠ Pʦʜʚ, 

ʢʦʪʦʨʳʝ ʙʳ ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʝʪʦʜʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʅʉ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʆʩʥʦʚʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ Pʤʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʨʘʙʦʪʘʭ [1, 3] ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʀɹ, ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʚʝʩʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʠʜʝʪ ʧʫʪʝʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʙʘʟʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʘʨʭʠʪʝʢʪʫʨ ʢ ʫʩʣʦʚʠʷʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʘ Pʦʜʚ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ 
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ʧʨʠʤʝʥʝʥʠʡ ʅʉ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ. ʂʨʦʤʝ ʪʦʛʦ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʣʥʦʪʳ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʳ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʠʭ ʦʩʥʦʚʝ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ [1-5] ʚ ʢʦʪʦʨʦʡ ʦʙʦʩʥʦʚʘʥ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʦʚʳʭ ʩʠʛʥʘʣʦʚ. 

ɺʝʣʠʯʠʥʳ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʘʢ: 

ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ 1, ʢʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʥʝʡʨʦʩʝʪʝʚʦʤ ʤʝʪʦʜʝ ʠʣʠ 

ʤʦʜʝʣʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 0 - ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʠ 1 - ʢʦʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ    Pʤʥʘ 

= Pʦʜʚ = 0. ʊʦ ʝʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʝʛʦ ʧʝʨʝʯʥʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʚ ʦʜʥʦʤ ʠʟ 

ʤʝʪʦʜʦʚ (ʤʦʜʝʣʝʡ) ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʮʝʥʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʝʪʦʜʘ (PS) ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

ä
=

S=
9

1

2
i

P
i

iP a ,                                                          (1) 

ʛʜʝ ia  ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ i-ʛʦ ʢʨʠʪʝʨʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʚ ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 1=ia .  

ɺʳʚʦʜʳ. ʆʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʣʷ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʚʳʙʦʨʘ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʉʆʂ ʠ ʉʆʋ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʥʳʭ ʥʘ ʠʭ ʙʘʟʝ ʩʠʩʪʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʫʛʘ ʜʦʧʫʩʪʠʤʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʘʨʭʠʪʝʢʪʫʨ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʦʙʥʘʨʫʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ OLAP-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʆɹʋɼʆɺɯ ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ 

ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ  

 

ˬ̔̋̚ ˑȢ˫Ȣȟ ː̏̌̔̂ ˎȢ˘Ȣ 
 

ʇʝʨʝʜ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʪʘ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺʅɿ ʢʦʞʥʦʛʦ ʨʦʢʫ ʧʦʩʪʘʻ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʣʽʮʝʥʟʽʡʥʦʛʦ ʦʙʩʷʛʫ, ʜʝʨʞʘʚʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʨʽʟʥʠʤʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ ʪʘ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ɺʅɿ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʨʠʡʤʘʣʴʥʦʾ ʢʦʤʽʩʽʾ ʻ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʙʫʚʘʶʪʴ ʩʠʩʪʝʤʠ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ, ʥʘʜʘʶʪʴ ʟʤʦʛʫ ʧʨʠʡʥʷʪʠ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʦʛʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʚ ʮʽʣʦʤʫ[1].  

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʥʝ ʽʩʥʫʻ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʪʦʤʫ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ 

ʦʙôʻʢʪʠʚʥʽʩʪʶ ʪʘ ʥʘʫʢʦʚʦʶ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʱʦʜʦ 

ʚʠʜʽʣʝʥʥʷ ʙʶʜʞʝʪʥʠʭ ʤʽʩʮʴ, ʣʽʮʝʥʟʽʡʥʦʛʦ ʦʙʩʷʛʫ, ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

(ʩʧʝʮʽʘʣʽʟʘʮʽʡ). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʨʘʾʥʘ ʥʝ ʦʪʨʠʤʫʻ ʧʝʚʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ 

ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʪʦʜʽ ʷʢ ʜʝʷʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘʙʘʛʘʪʦ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʪʚʦʨʝʥʥʽ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʮʽ ʧʨʦʙʣʝʤʠ ʦʯʝʚʠʜʥʘ [2]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ SQL Server Management Studio ʙʫʣʦ 

ʩʧʨʦʝʢʪʦʚʘʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʱʦ ʟʦʙʨʘʞʝʥʝ ʥʘ ʨʠʩ. 1, ʷʢʝ ʤʽʩʪʠʪʴ ʪʘʙʣʠʮʶ ʬʘʢʪʽʚ ï 

Fact_Count ʪʘ 4 ʪʘʙʣʠʮʽ ʚʠʤʽʨʽʚ: Dim_Speciality, Dim_Region, Dim_Date ʪʘ 

Dim_Education_form. 

ʊʘʙʣʠʮʷ Fact_Count ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʽʮʝʥʟʽʡʥʠʡ ʦʙʩʷʛ, ʢʽʣʴʢʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ 

ʟʘʤʦʚʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʟʘʨʘʭʦʚʘʥʠʭ ʚʩʪʫʧʥʠʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʦʜʘʥʠʭ ʟʘʷʚ ʚ ʨʦʟʨʽʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʯʘʩʫ ʪʘ ʨʝʛʽʦʥʫ. 

 

 
ʈʠʩ.1 ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫʧʨʘʚʣʽʥʥʷʤ ɺʅɿ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ Power BI, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʪʨʠʤʘʥʽ ʟʚʽʪʠ ʪʘ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʜʘʥʽ. ʅʘ ʨʠʩ.2 ʟʦʙʨʘʞʝʥʘ ʛʽʩʪʦʛʨʘʤʘ, ʷʢʘ 

ʧʦʢʘʟʫʻ ʢʦʥʢʫʨʩ ʚʩʪʫʧʫ ʜʦ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟʘ 2012-2016 ʨʦʢʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 

ʢʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ. 
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ʈʠʩ.3 ɻʽʩʪʦʛʨʘʤʘ ʚʩʪʫʧʫ ʜʦ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟʘ 2012-2016 ʨʦʢʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 

ʢʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ 

ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʢʦʥʢʫʨʩʫ ʚʩʪʫʧʫ ʜʦ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟʘ 2012-2016 ʨʦʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩ.3 ɿʚʽʪ ʟʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ ʢʦʥʢʫʨʩʫ ʚʩʪʫʧʫ ʜʦ ɺʅɿ ʟʘ 2012-2016 ʨʦʢʠ 
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ʉʴʦʛʦʜʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʩʠʩʪʝʤ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʭʚʠʣʶʶʯʽ ʧʠʪʘʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ ɺʅɿ. ʇʨʦʪʝ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʠʩʪʝʤ ʱʝ ʥʝ ʩʪʚʦʨʝʥʦ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʪʚʦʨʝʥʥʽ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʽʚʥʠʮʪʚʫ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ 

ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʗʱʫʢ ɼ.ʖ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ OLAP ʪʘ DATA MINING ʧʨʠ ʚʠʨʽʰʝʥʥʽ 
ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʚ ʛʘʣʫʟʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. / ɼ.ʖ. ʗʱʫʢ // ɺʽʩʥʠʢ ʽʥʞʝʥʝʨʥʦʾ 

ʘʢʘʜʝʤʽʾ ʋʢʨʘʾʥʠ ï ɺʠʧʫʩʢ 3. ï ʂ., 2016. ï ʉ. 277 ï 284. 

2. ɻʦʣʫʙ ɹ.ʃ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʨʠʡʤʘʣʴʥʦʾ ʢʦʤʽʩʽʾ ʚʠʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ 

ʜʦʢʫʤʝʥʪʽʚ // ʂʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʚʠʨʦʙʥʠʮʪʚʦ. ï 2011. ï 

ˉ5. ï ʉ.55-57. 

 

 

 

ʋɼʂ 004 

 

ʇʈʀʅʎʀʇʀ ɿɹʆʈʋ, ɿɹɽʈɯɻɸʅʅʗ ʊɸ ʆɹʈʆɹʂʀ ɼɸʅʀʍ ɼʃʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-

ɸʃɯʊʀʏʅʆɰ ʉʀʉʊɽʄʀ ɿ ʇʈʆɺɽɼɽʅʅʗ ɽʂʉʇɽʈʊʀɿʀ ʉʆʈʊɯɺ ʈʆʉʃʀʅ 

 

ˣ̉̂́ ˞ȢˏȢȟ  ː̏̌̔̂ ˎȢ˘Ȣ 
 

ʇʦ ʤʽʨʽ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʩʦʨʪʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʝʨʞʘʚʠ ʧʦʪʨʽʙʥʦ ʟʚʝʩʪʠ ʜʦ 

ʤʽʥʽʤʫʤʫ ʨʠʟʠʢʠ ʧʨʠ  ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ. 

ɺ ʨʘʤʢʘʭ ʚʠʤʦʛ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʟʘʷʚʣʝʥʦʛʦ ʥʦʚʦʛʦ ʩʦʨʪʫ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ 

ʥʝʧʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʩʦʨʪʽʚ. ʇʨʠʯʠʥʘ ʮʴʦʛʦ 

ʥʘʩʘʤʧʝʨʝʜ ʫ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʟʘʩʦʙʽʚ, ʘʥʘʣʽʪʠʢʦ-ʩʠʥʪʝʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʚʠʥʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ʌʘʭʽʚʮʶ ʚ ʜʽʡʩʥʦʩʪʽ ʧʦʪʨʽʙʥʽ ʥʝ ʜʦʢʫʤʝʥʪʠ ʪʘ ʮʠʬʨʠ, ʘ 

ʽʥʬʦʨʤʘʮʽʷ ï ʬʘʢʪʠ, ʢʦʥʮʝʧʮʽʾ, ʨʦʟʛʦʨʥʫʪʝ ʙʘʯʝʥʥʷ ʧʦ ʚʠʷʚʣʝʥʥʶ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʝʨʝʚʘʛ 

ʩʦʨʪʫ[1]. ɺ ʭʦʜʽ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ ʪʘ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʚʠʩʥʦʚʢʫ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘ ʩʘʤ ʧʝʨʝʜ, ʻ 

ʧʨʘʚʠʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʽ ʧʦʙʫʜʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʟ ʜʝʪʘʣʴʥʠʤ ʦʧʠʩʦʤ ʢʦʞʥʦʾ 

ʣʘʥʢʠ ʩʠʩʪʝʤʠ[2]. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʜʘʥʠʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʟ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ 

ʙʫʣʘ ʟʤʦʜʝʣʴʦʚʘʥʘ ʪʘ ʧʦʙʫʜʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ.1. 
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ʈʠʩ. 1 ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʫ ʩʦʨʪʽʚ 

 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʪʘʢʽ:  

¶ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʜʘʪʦʢ ʥʘ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʥʘʧʨʠʢʣʘʜ, ʧʣʘʥʰʝʪ), ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʝʢʩʧʝʨʪʠ ʥʘ ʧʦʣʽ ʚʥʦʩʷʪʴ ʜʘʥʽ;  

¶ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʣʦʢʘʣʴʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʘʥʠʭ 
ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ;  

¶ ʮʝʥʪʨʘʣʴʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʦʣʴʦʚʠʭ 
ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʫʩʽʭ ʩʪʘʥʮʽʡ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʣʴʰʘ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟ ʝʢʩʧʝʨʪʠʟʠ ʟʘʷʚʣʝʥʠʭ ʥʦʚʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥ.. 

 ʆʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ ʻ çData ï ʮʝʥʪʨè ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ. ʎʷ ʦʜʠʥʠʮʷ ʚʤʽʱʘʻ ʚ ʩʦʙʽ ʨʷʜ 

ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʣʦʛʽʢʦʶ ʱʦʜʦ 

ʧʨʠʡʥʷʪʪʷ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʽʟ ʩʪʘʥʮʽʡ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ 

ʨʦʟʨʦʙʠʪʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʘʣʝ ʡ ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʘʣʛʦʨʠʪʤʠ.  

ʂʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʡ ʜʦʜʘʪʦʢ ʟ  ʥʝʧʨʘʚʠʣʴʥʦ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʚʪʨʘʯʘʻ ʩʚʦʶ 

ʢʦʨʠʩʥʽʩʪʴ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʝ ʜʦʜʘʚʘʥʥʷ ʜʘʥʠʭ  ʟ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʘ ʩʝʨʚʝʨ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ  ʜʦʜʘʪʢʫ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, 

ʷʢʠʡ ʧʦʚʠʥʝʥ ʧʨʘʮʶʚʘʪʠ ʽ ʙʝʟ ʽʥʪʝʨʥʝʪʫ, ʦʩʢʽʣʴʢʠ ʫ ʧʦʣʽ ʥʝ ʟʘʚʞʜʠ ʻ ʽʥʪʝʨʥʝʪ. ʊʦʤʫ 

ʧʦʪʨʽʙʥʦ ʟʘʧʠʩʘʪʠ ʜʘʥʽ, ʘ ʧʦʪʽʤ ʧʨʠ ʧʽʜʢʣʶʯʝʥʽ ʽʥʪʝʨʥʝʪʫ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʾʭ ʽʟ ʩʝʨʚʝʨʦʤ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʚʘ ʧʽʜʭʦʜʠ.  

ʇʽʜʭʽʜ ˉ1. ʉʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʟʘʚʞʜʠ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʦʾ ʦʙʤʽʥʶʶʪʴʩʷ ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ ʽ ʣʦʢʘʣʴʥʘ ʙʘʟʘ ʜʘʥʠʭ.  ʎʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʤʝʪʦʜ. ʂʦʞʥʦʛʦ ʨʘʟʫ ʥʝʦʙʭʽʜʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ ʫʩʷ.  

ʇʽʜʭʽʜ ˉ2. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʮʽʷʤʠ. ʋ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʥʝʚʝʣʠʢʠʡ ʦʙôʻʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. ʗʢʱʦ ʧʦ ʩʪʘʥʮʽʾ  ʙʫʜʝ ʚʥʦʩʠʪʠʩʴ ʙʽʣʴʰʝ ʥʽʞ 100 
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ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 
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ʩʦʨʪʽʚ, ʪʦ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʫʩʽʻʾ ʧʦʨʮʽʾ ʜʘʥʠʭ ʥʘ ʧʨʠʩʪʨʦʾ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʥʝʩʪʘʯʫ 

ʧʘʤ'ʷʪʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʜʘʪʦʢ ʘʙʦ ʘʚʘʨʽʡʥʦ ʟʘʚʝʨʰʠʪʴʩʷ, ʘʙʦ ʥʝ ʟʙʝʨʝʞʝ ʜʘʥʽ. ɸʣʝ, 

ʥʘʚʽʪʴ ʷʢʱʦ ʧʨʠʩʪʨʽʡ ʟʤʽʛ ʚʽʜʧʨʘʚʠʪʠ ʪʘʢʠʡ ʨʷʜʦʢ, ʪʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʚ 

ʤʦʤʝʥʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʙʫʜʝ ʟʘʥʘʜʪʦ ʥʠʟʴʢʘ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʧʠʪʫʚʘʪʠ ʩʧʠʩʦʢ 

ʜʨʽʙʥʽʰʠʤʠ ʧʦʨʮʽʷʤʠ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ ʦʙʤʝʞʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɼʣʷ ʮʴʦʛʦ ʧʨʠʩʪʨʽʡ ʧʝʨʝʜʘʻ ʱʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ , ʷʢʠʡ ʦʙʤʝʞʫʻ ʪʘ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨ ʧʦʨʮʽʾ 

ʜʘʥʠʭ ʷʢʽ ʙʫʜʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʴ. ʇʦʨʮʽʾ ʧʦʩʪʽʡʥʦ ʙʫʜʫʪʴ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠʩʴ ʪʘ ʧʝʨʝʜʘʚʘʪʠ 

ʜʘʥʽ ʜʦ ʩʝʨʚʝʨʘ ʜʦ ʪʦʛʦ ʯʘʩʫ ʧʦʢʠ ʥʘ ʩʝʨʚʝʨ ʦʪʨʠʤʘʻ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʥʽʞ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʘʟʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʽʣʴʰʝ ʥʦʚʠʭ ʜʘʥʠʭ ʫ ʥʴʦʛʦ ʥʝʤʘʻ, ʽ ʩʠʥʭʨʦʥʽʟʘʮʽʷ 

ʟʘʚʝʨʰʫʻʪʴʩʷ. ɼʘʥʽ ʧʽʜʭʦʜʠ ʜʦʟʚʦʣʷʪʴ ʟʙʝʨʝʛʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʧʦʣʝʛʰʠʪʴ ʟʙʽʨ ʜʘʥʠʭ 

ʟ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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OLAP ʊɽʍʅʆʃʆɻɯɰ ʗʂ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʁ ɸʅɸʃɯɿ ɼɸʅʀʍ ɺ ɿɸɼɸʏɸʍ 

ɸɻʈʆʄʆʅɯʊʆʈʀʅɻʋ 

 

˥̆̌̆̒̓ ˛Ȣ ˏȢȟ ː̏̌̔̂ ˎȢ ˘Ȣ 
 

ʂʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʨʦʩʣʠʥ ʫ ʧʦʣʽ, ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʻ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʡ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʚ ʢʦʤʧʣʝʢʩʽ ʟʘʭʦʜʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʠʮʪʚʘ. ɺ 

ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʩʽʚʽʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʦʱʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʢʦʧʠʯʝʥʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʪʘ ʚ ʨʦʟʨʽʟʽ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʩʣʫʛʫʚʘʪʠʤʫʪʴ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ ʧʦʩʽʚʽʚ, ʘ ʡ ʩʪʘʥʫʪʴ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʧʽʜʨʘʭʫʥʢʫ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ OLAP ʪʝʭʥʦʣʦʛʽʡ. 

Online Analytical Processing (OLAP) ð ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʙʘʟ ʜʘʥʠʭ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. ɹʘʟʠ ʜʘʥʠʭ OLAP 

ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʢʫʙʽʚ, ʢʦʞʥʠʡ ʢʫʙ ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʢʫʙʘ ʪʘʢ, ʱʦʙ ʩʧʨʦʩʪʠʪʠ ʚʠʪʷʛʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ 

ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʚʽʪʽʚ ʟʚʝʜʝʥʠʭ ʪʘʙʣʠʮʴ ʽ ʟʚʽʪʽʚ ʟʚʝʜʝʥʠʭ ʜʽʘʛʨʘʤ.[0] 

ɹʘʟʠ ʜʘʥʠʭ, ʩʢʦʥʬʽʛʫʨʦʚʘʥʽ ʜʣʷ OLAP, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʤʦʜʝʣʽ 

ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʧʠʪʠ ʟʘ ʢʦʨʦʪʢʠʡ 

http://lubbook.org/book_499_glava_58_131._Tekhnolog%D1%96ja_%E2%80%9Ckl%D1%96%D1%94nt.html
http://lubbook.org/book_499_glava_58_131._Tekhnolog%D1%96ja_%E2%80%9Ckl%D1%96%D1%94nt.html
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ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɺʦʥʠ ʟʘʧʦʟʠʯʫʶʪʴ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʥʘʚʽʛʘʮʽʡʥʠʭ ʪʘ ʽʻʨʘʨʭʽʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, 

ʷʢʽ ʻ ʰʚʠʜʰʠʤʠ ʟʘ ʨʝʣʷʮʽʡʥʽ ɹɼ.[4] 

OLAP-ʢʫʙ ð ʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʰʚʠʜʢʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ (ʨʠʩ. 1). 

ʊʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ 

ʧʝʨʩʧʝʢʪʠʚ. ɺʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʢʫʙʠ ʜʦʣʘʻ ʦʙʤʝʞʝʥʥʷ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ. ʊʘʢʽ 

ʙʘʟʠ ʜʘʥʠʭ ʥʝ ʜʫʞʝ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʤʘʡʞʝ ʤʠʪʪʻʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʅʘʚʧʘʢʠ, ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʩʽʚ ʯʝʨʝʟ 

ʩʝʨʽʾ ʪʨʘʥʟʘʢʮʽʡ OLTP. ʍʦʯʘ ʽʩʥʫʻ ʙʘʛʘʪʦ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʜʣʷ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ, ʚʦʥʠ ʥʘʜʪʦ ʧʦʚʽʣʴʥʽ, ʢʦʣʠ ʤʘʻ ʙʫʪʠ ʦʙʨʦʙʣʝʥʘ ʮʽʣʘ ʙʘʟʘ ʜʘʥʠʭ.[2] 

 

 
ʈʠʩ. 1 OLAP ʢʫʙ 

 

ɺ ʦʨʛʘʥʽʟʘʮʽʷʭ ʪʘ ʫʩʪʘʥʦʚʘʭ, ʟʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ, ʥʘʢʦʧʠʯʠʚʩʷ ʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʨʽʟʥʦʨʽʜʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʟʘʜʘʯʘʭ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ʧʦʩʽʚʽʚ. ʎʝ ʧʦʚôʷʟʘʥʦ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʽʪ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙʨʦʙʢʦʶ ʽʥʬʦʨʤʘʮʽʾ (ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, ʧʦʰʫʢ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʦʱʦ), ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʢʦʥʘʚʮʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ OLAP ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʪʴ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʜʘʥʽ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʘ 

ʪʘʢʦʞ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ. 

ʋ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʙʝʟʣʽʯ 

ʧʠʪʘʥʴ, ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʛʥʦʟʠ ʱʦʜʦ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʦʾ ʯʠ ʽʥʰʦʾ ʢʫʣʴʪʫʨʠ ʥʘ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʧʦʣʽ, ʛʦʩʧʦʜʘʨʩʪʚʽ, ʨʝʛʽʦʥʽ, 

ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʠ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʨʦʟʨʽʟʘʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʦʧʝʨʘʪʠʚʥʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʪʨʝʙʫʚʘʥʽ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʨʛʘʥʽʟʘʮʽʡ, ʥʘ ʦʩʥʦʚʽ ʥʠʭ 

ʙʫʜʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʧʝʨʘʪʠʚʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʜʘʥʽ ʘʛʨʝʛʫʶʪʴʩʷ, ʥʘʜʘʶʯʠ ʘʥʘʣʽʪʠʢʫ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʙʫʜʴ-ʷʢʫ ʩʪʫʧʽʥʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʨʦʟʨʽʟʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʪʫʪ ʤʦʞʝʤʦ ʚʠʷʚʠʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ 

ʜʘʥʠʭ, ʷʢʽ ʽʥʘʢʰʝ ʙʫʣʠ ʙ ʥʝ ʚʠʜʥʦ. OLAP ʚʚʦʜʠʪʴ ʥʘʩ ʫ ʩʬʝʨʫ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʘʥʠʭ.[3] 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ 

ʩʪʘʥ ʧʦʩʽʚʽʚ ʩ/ʛ ʢʫʣʴʪʫʨ. ɰʭ ʨʦʟʨʦʙʢʘ ʜʦʟʚʦʣʠʪʴ ʘʛʨʘʨʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʩʚʦʻʯʘʩʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʨʦʙʣʝʤʠ ʚ ʨʦʟʚʠʪʢʫ ʧʦʩʽʚʽʚ ʽ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʧʦʩʽʚʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʤʘʣʽ ʯʠ ʩʝʨʝʜʥʽ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘ ʨʘʭʫʥʦʢ ʜʝʰʝʚʠʟʥʠ ʾʭ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʨʦʟʫʤʽʣʦʩʪʽ ʢʽʥʮʝʚʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʱʦ 

ʚʠʢʣʶʯʠʪʴ ʛʦʩʪʨʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʡʤʫ ʚʫʟʴʢʦ-ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʚ ʛʘʣʫʟʷʭ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʦʩʽʚʽʚ). ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʚʠʨʘʞʘʪʠʤʝʪʴʩʷ ʚ 

ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʥʷʪʪʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ. 
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APPLYING THE ç1R-RULEè TO CLASSIFY THE EXPERT SYSTEM TEST 

PARAMETERS FOR NEW PLANT VARIETIES 

 

Golub B., Trokhymenko V. 
 

Data Mining methods can solve many problems that analysts are facing, mainly: 

classification, clustering, regression and associative search rules. This paper will focus on the 

classification task. 

The classification task implies determining the objectôs class according to its 

characteristics, where the set of classes is defined in advance. The determined parameter is 

called the dependent variable, and the parameters used for its determination - independent 

variables. The results of this process are features that characterize a group of objects, i.e. 

classes. Thus, an object can be attributed as a member of a specific class. 

One of the classification algorithms is the ç1R-ruleè - a simple and at the same time 

precise algorithm for forming basic rules to classify objects. It builds rules for values of one 

independent variable and works for discrete variables only. 

The algorithm for ç1R-rulesè: 

1. Selecting values for the independent variable. For all possible values of each 

independent variable, a rule is formed to classify objects from the training set. 

2. Determining values for the dependent variable. The value for dependent variable that 

appears most often for specific value of independent variables is chosen. 

3. Calculating error. The error is calculated as the number of objects that have the same 

independent variable value but are not part of the same class. 

4. Results. Independent variable with the smallest resulting error is then chosen and 

corresponding rules are devised. 

The aim of this paper is to examine how the problem of classifying plant varieties can be 

solved with the use of Data Mining techniques. 

Substantive examination of plant varieties for suitable distribution based on experimental 

studies of morphological, biological and agricultural traits of plant varieties determine their 
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suitability for use in certain environmental conditions according to agrotechnical and 

methodical requirements. Field and laboratory tests determine its yield and allow for further 

introducing of the new varieties to the Register of Plant Varieties of Ukraine [1]. 

The examination of plant varieties is carried out on Ukrainian territory within the soil-

climatic zones: steppe, forest-steppe, Polesie. The reliability of the plant varieties examination 

for suitability and distribution in each ecological cultivation gradient, provides at least three 

points for relevant studies and botanical taxon area of research [1]. 

Currently the Institute is employing the use of mathematical statistics for the analysis, 

which is the backbone for issuing new certificates. Those methods do not take error into 

account, which makes them significantly inaccurate in the long run. Therefore, the paper 

suggests the use of the ç1R-ruleè method as an alternative for obtaining results. 

1R rules require: 

¶ two classes: one for crops with yields that match the examination criteria and 

one for those that donôt (the criteria is based on comparing the yield to some 

arbitrary standard value as accepted in Ukraine); 

¶ independent variables: climatic zone, culture, variety; 

¶ dependent variable - yield. 

We use the following values: n - the number of crop varieties with substandard yield, as 

seen in a specific climate zone, N - total number of crop varieties. The error is calculated using 

the formula: 
N

n

.
 

Table 1 shows the rules for all climatic zones in terms of grades. 

 

Table 1. ç1R-ruleè 
ClimateZone =ôpolesieô 

 Sort :  

  ʗʩʢʨʘʚʠʡ 

     Error  = 5/5=1  

  ʇʨʝʩʪʠʞʥʠʡ 

     Error  = 1/5=0.2  

  ʆʜʝʩʴʢʘ 

     Error  = 1/5=0.2  

  ʊʨʦʡʢʘ 

     Error  = 5/5=1  

  ɸʤʝʪʠʩʪ 

     Error = 3/5=0.6  

  ɸʬʽʥʘ 

     Error = 3/5=0.6  

  Total 

error=18/30=0.6  

ClimateZone=ôforest-

steppeô 

 Sort:  

  ʗʩʢʨʘʚʠʡ 

     Error = 4/5=0.8  

  ʇʨʝʩʪʠʞʥʠʡ 

     Error = 1/5=0.2  

  ʆʜʝʩʴʢʘ 

     Error = 2/5=0.4  

  ʊʨʦʡʢʘ 

     Error = 5/5=1  

  ɸʤʝʪʠʩʪ 

     Error = 3/5=0.6  

  ɸʬʽʥʘ 

     Error = 1/5=0.2  

  Total 

error=16/30=0.53  

ClimateZone=ôsteppeô 

 Sort:  

  ʗʩʢʨʘʚʠʡ 

     Error = 5/5=1  

  ʇʨʝʩʪʠʞʥʠʡ 

     Error = 1/5=0.2  

  ʆʜʝʩʴʢʘ 

     Error = 1/5=0.2  

  ʊʨʦʡʢʘ 

     Error = 5/5=1  

  ɸʤʝʪʠʩʪ 

     Error = 2/5=0.4  

  ɸʬʽʥʘ 

     Error = 4/5=0.8  

  Total 

error=18/30=0.6  

 

According to the "1R-rules" results, the most productive of three climatic zones for 

"Durum wheat" is forest-steppe zone. 
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ʄɽʊʆɼ ʇʆɹʋɼʆɺʀ ʇʈɸɺʀʃ ʂʃɸʉʀʌɯʂɸʎɯɰ ɿɸ ɼʆʇʆʄʆɻʆʖ MICROSOFT 

SQL SERVER ʅɸ ʇʈʀʂʃɸɼɯ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɻʆʉʇʆɼɸʈʉʊɺɸ ɿ 

ɺʀʈʆʑʋɺɸʅʅʗ ʇʆʃʋʅʀʎɯ 

 

ˎ̏̊̋̏ ˙Ȣ˙Ȣȟ ː̏̌̔̂ ˎȢ˘Ȣ 
 

ʆʧʠʩ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʅʘʪʝʧʝʨ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʷʢʽʩʥʦʤʫ ʦʙʣʽʢʫ ʽ 

ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʛʦʩʧʦʜʘʨʩʪʚ ʟ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʣʫʥʠʮʽ. ʇʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʣʫʥʠʮʽ, ʷʢ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʝʚʥʽ ʝʪʘʧʠ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʝʪʘʧʽʚ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʚʠʪʨʘʯʘʻ ʨʝʩʫʨʩʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥʠ, ʘ, ʨʝʘʣʽʟʫʶʯʠ ʚʨʦʞʘʡ, ʦʪʨʠʤʫʻ 

ʧʨʠʙʫʪʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʟʙʽʣʴʰʠʪʠ 

ʚʨʦʞʘʡʥʽʩʪʴ, ʪʠʤ ʩʘʤʠʤ, ʟʙʽʣʴʰʫʶʯʠ ʧʨʠʙʫʪʦʢ. ʎʝ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ, ʘʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʱʦʜʦ ʚʠʪʨʘʪ ʽ ʚʨʦʞʘʡʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʨʦʩʣʠʥʠ ʟʘ 

ʤʠʥʫʣʽ ʧʝʨʽʦʜʠ ʯʘʩʫ.   

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʫʥʠʮʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ (ʉʇʇʈ) ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʇʇʈ - ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʤʧôʶʪʝʨʥʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ (ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ), ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʜʦʧʦʤʦʛʠ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʩʪʦʩʦʚʥʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʘʙʦ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʦʙʣʝʤ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ, ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟʘʧʠʪʠ ʪʘ ʛʝʥʝʨʫʚʘʪʠ ʟʚʽʪʠ. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʉʇʇʈ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʟ ʧʦʙʫʜʦʚʠ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʢʫʙʫ. ʊʠʤ ʩʘʤʠʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʱʦʜʦ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʣʫʥʠʮʽ ʟʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ (ʥʘ ʟʘʨʘʟ ʻ ʜʘʥʽ ʙʽʣʴʰʝ ʥʽʞ ʟʘ 7 ʨʦʢʽʚ). 

ʃʦʛʽʢʘ ʧʦʙʫʜʦʚʠ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʯʘʩʦʚʠʤ ʚʠʤʽʨʦʤ. ɿʘʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʪʝʭʥʦʣʦʛʽʡ OLAP ʽ Data Mining.  

ʄʝʪʦʜʠ ʪʝʭʥʦʣʦʛʽʾ OLAP ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʧʠʪʠ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɺʦʥʠ ʟʘʧʦʟʠʯʫʶʪʴ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʥʘʚʽʛʘʮʽʡʥʠʭ ʪʘ ʽʻʨʘʨʭʽʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, 

ʷʢʽ ʻ ʰʚʠʜʰʠʤʠ ʟʘ ʨʝʣʷʮʽʡʥʽ ɹɼ. 

ʊʝʭʥʦʣʦʛʽʷ Data Mining - ʮʝ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʫ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʨʘʥʽʰʝ 

ʥʝʚʽʜʦʤʠʭ, ʥʝʪʨʠʚʽʘʣʴʥʠʭ, ʧʨʘʢʪʠʯʥʦ ʢʦʨʠʩʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʥʘʥʴ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʨʘʤʢʘʭ Data Mining ʚʠʢʦʥʫʻʪʴʩʷ ʮʽʣʠʡ ʨʷʜ ʟʘʜʘʯ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʤʝʪʦʜʠ 

ʨʝʘʣʽʟʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʟʘʜʘʯʘ ï ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʘʥʠʭ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ 
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ʟʘʟʜʘʣʝʛʽʜʴ ʢʣʘʩʘʤʠ ʽ ʦʟʥʘʢʘʤʠ ʮʠʭ ʢʣʘʩʽʚ. ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ʧʨʘʚʠʣ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʤʝʪʦʜ 1R(one-rule).  

1R ï ʥʘʡʧʨʦʩʪʽʰʠʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʦʙôʻʢʪʘ. ʊʘʢʦʞ ʮʝʡ ʤʝʪʦʜ ʙʫʜʫʻ ʧʨʘʚʠʣʘ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʦʜʥʽʻʾ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʪʘ 

ʧʨʘʮʶʻ ʣʠʰʝ ʜʣʷ ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ. 

ɿʘ ʘʣʛʦʨʠʪʤʦʤ 1R ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʟʘʣʝʞʥʽ (ʮʽʣʴʦʚʽ) ʪʘ ʥʝ ʟʘʣʝʞʥʽ 

ʟʤʽʥʥʽ. ɺ ʩʠʩʪʝʤʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ ʙʫʜʫʪʴ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 

ʧʨʠʙʫʪʦʢ, ʘ ʥʝ ʟʘʣʝʞʥʠʤʠ ï ʩʦʨʪ ʧʦʣʫʥʠʮʽ ʪʘ ʧʦʣʝ, ʥʘ ʷʢʦʤʫ ʚʽʥ ʚʠʨʦʱʫʻʪʴʩʷ. ʅʘ 

ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʣʘʩʠ. ɺ ʩʠʩʪʝʤʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʚʠʜʽʣʝʥʦ 2 ʢʣʘʩʠ: 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʦʣʫʥʠʮʽ, ʱʦ ʥʝ ʥʠʞʯʘ ʟʘ ʥʦʨʤʫ, ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʧʦʣʫʥʠʮʽ, ʱʦ ʥʠʞʯʘ ʟʘ 

ʥʦʨʤʫ. ʅʦʨʤʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʨʦʟʤʽʨʽ 9400 ʪ/ʛʘ.   

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʩʧʠʩʦʢ ʩʦʨʪʽʚ ʧʦʣʫʥʠʮʽ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ (N ï ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ). 

 
ʈʠʩ. 1 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʩʧʠʩʦʢ ʩʦʨʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʨʦʞʘʡʥʽʩʪʴ ʥʠʞʯʫ ʟʘ ʥʦʨʤʫ (n ï 

ʢʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʽʟ ʩʦʨʪʽʚ, ʷʢʘ ʤʘʻ ʚʨʦʞʘʡʥʽʩʪʴ ʥʠʞʯʝ ʥʦʨʤʠ). 

 
ʈʠʩ. 2 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤ 1R ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʤʠʣʢʫ ʟʘ ʬʦʨʤʫʣʦʶ n/N, ʷʢʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ.3 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʫ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢʠʡ ʩʦʨʪ ʙʫʜʝ ʜʘʚʘʪʠ ʥʘʡʙʽʣʴʰʠʡ 

ʚʨʦʞʘʡ, ʘ ʩʘʤʝ ʪʦʡ ʩʦʨʪ ʚ ʷʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʜʝ ʥʘʡʙʣʠʞʯʝ ʜʦ 0. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 1R ʜʦʟʚʦʣʠʪʴ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ 

ʢʦʞʥʦʛʦ ʽʟ ʩʦʨʪʽʚ ʽ ʚʠʜʽʣʷʪʠ ʩʘʤʝ ʪʽ ʩʦʨʪʠ, ʷʢʽ ʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ 

ʧʨʠʙʫʪʦʢ.  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʉʇʇʈ [ɽʣʝʢʪʨoʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜoʩʪʫʧʫ: 

http://lib.chdu.edu.ua/pdf/posibnuku/313/3.pdf. 

2. ʇʦʣʫʙʦʷʨʦʚ ɺ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ MS SQL Server Analysis Services 2008 ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʷʭ ï ʉʇʙ.: ʆʆʆ çɼʠʘʉʦʬʪʖʇè, 2003. ï 320  ʩ. 

3. ɹʘʨʩʝʛʷʥ ɸ.ɸ., ʂʫʧʨʠʷʥʦʚ ʄ.ʉ., ʉʪʝʧʘʥʝʥʢʦ ɺ.ɺ., ʍʦʣʦʜ ʀ.ʀ. ʄʝʪʦʜʳ ʠ 

ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ: OLAP  ʠ Data Mining ï ʉʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2004. ï 336 ʩ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʉʆɹɯɺ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɼʃʗ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʈʆɹʆʊʀ ʇʈʆʄʀʉʃʆɺʆɻʆ ʇʊɸʐʅʀʂɸ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ɺʀʂʆʈʀʉʊɸʅʅʗ ʏɸʉʆɺʀʍ ʈʗɼɯɺ 

 

ː̏̌̔̂ ˎȢ˘Ȣȟ ˜̌̉̒̋́ ˘ȢˑȢ 
 

ʄʝʪʘ ʨʦʙʦʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʪʘʰʥʠʢʘ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʘʥʘʣʽʟʫ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʚʦʜʘ, ʢʦʨʤ) ʪʘ 

ʷʡʮʝʥʦʩʥʽʩʪʴ ʢʫʨʝʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʪʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʪʘʰʥʠʢʘ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ɯʥʬʦʨʤʘʮʽʷ 

ʥʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʪʘʰʥʠʢʘ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ 

ʜʘʥʠʭ ï Microsoft SQL Server, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ OLAP ʪʘ Data Mining ï SQL 

Server Business Intelligence Development Studio. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʯʘʩʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʤʠʪʪʻʚʠʭ ʨʽʰʝʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʨʦʙʦʪʦʶ 
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ʩʠʩʪʝʤʠ [1, 2]. ʉʘʤʝ ʪʦʤʫ, ʟʘʚʜʷʢʠ ʥʦʚʽʪʥʽʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʪʘʢʠʤ ʷʢ OLAP - ʪʝʭʥʦʣʦʛʽʷ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʧʽʜʛʦʪʦʚʮʽ ʩʫʤʘʨʥʦʾ (ʘʛʨʝʛʦʚʘʥʦʾ) ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ [4] ʪʘ Data Mining - ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʘʙʦ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ, ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ [6], ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʤʦʞʣʠʚʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ ʨʦʙʦʪʠ ʽ ʧʨʦʚʦʜʠʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʙʣʽʢ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  
ʅʘ ʦʩʥʦʚʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʤʦʞʣʠʚʝ ʚʠʨʽʰʝʥʥʷ 

ʨʽʟʥʠʭ ʟʘʜʘʯ Data Mining. ʏʘʩʦʚʠʡ ʨʷʜ ï ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʷʢʦʾ-

ʥʝʙʫʜʴ ʦʟʥʘʢʠ, ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʫ ʥʝʚʠʧʘʜʢʦʚʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. ɯʥʬʦʨʤʘʮʽʷ, ʥʘʢʦʧʠʯʝʥʘ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʻ ʯʘʩʦʚʠʤʠ ʨʷʜʘʤʠ, ʷʢʱʦ ʚʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ 

ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ ʡ ʟʨʦʙʣʝʥʘ ʚ ʧʦʩʣʽʜʦʚʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ [5]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ð ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʟʥʘʯʝʥʴ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʧʦʧʝʨʝʜʥʴʦ ʩʧʦʩʪʝʨʝʞʝʥʠʭ [3], ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ: 

ʧʣʘʥʫʚʘʥʥʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʩʢʣʘʜʩʴʢʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ . 

 ʅʘ ʧʨʠʢʣʘʜʽ ʨʦʙʦʪʠ ʧôʷʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʪʘʰʥʠʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʘʥʽ 

(ʷʡʮʝʥʦʩʥʽʩʪʴ ʢʫʨʝʡ, ʚʠʪʨʘʪʠ: ʚʦʜʠ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʢʦʨʤʫ) ʟʘ ʨʽʢ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ. 

ʅʘ ʨʠʩ. 1  ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʜʘʯ Data Mining ʫ ʨʦʟʨʽʟʽ ʯʘʩʦʚʠʭ 

ʨ̫ ʜʽʚ ʜʣʷ ʷʡʮʝʥʦʩʥʦʩʪʽ ʢʫʨʝʡ ʪʘ ʧʦʢʘʟʘʥʦ, ʷʢʽ ʩʘʤʝ ʜʘʥʽ ʧʣʘʥʫʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʅʘ ʦʩʽ ʦʨʜʠʥʘʪ ʧʦʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʟʥʝʩʝʥʠʭ ʷʻʮʴ ʜʣʷ ʧôʷʪʠ ʧʪʘʰʥʠʢʽʚ ʟʘ 

ʢʦʞʝʥ ʤʽʩʷʮʴ (ʚʽʩʴ ʘʙʩʮʠʩ). ʃʘʤʘʥʘ ʣʽʥʽʷ ʥʘ ʛʨʘʬʽʢʫ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ (ʢʽʣʴʢʽʩʪʴ ʟʥʝʩʝʥʠʭ ʷʻʮʴ ʟʘ ʢʦʞʝʥ ʤʽʩʷʮʴ), ʘ ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ʧʦʢʘʟʫʻ ʧʨʦʛʥʦʟʦʚʘʥʫ 

ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ, ʦʪʨʠʤʘʥʫ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʅʘ ʛʽʩʪʦʛʨʘʤʽ ʩʠʥʽʡ ʢʦʣʽʨ ʧʦʟʥʘʯʘʻ ʨʝʘʣʴʥʽ ʜʘʥʽ, ʙʦʨʜʦʚʠʡ ï ʧʝʨʝʜʙʘʯʝʥʽ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʷʡʮʝʥʦʩʥʽʩʪʴ ʜʫʞʝ ʚʧʣʠʚʘʻ 

ʧʦʨʘ ʨʦʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʧʪʘʰʥʠʢʘʭ, ʪʦʤʫ ʧʝʨʝʜʙʘʯʝʥʽ ʜʘʥʽ ʟʥʘʯʥʦ ʤʝʥʰʽ, ʥʽʞ ʨʝʘʣʴʥʽ, 

ʘʜʞʝ ʟʘʚʞʜʠ ʤʘʻ ʤʽʩʮʝ ʧʝʚʥʘ ʧʦʭʠʙʢʘ, ʘʣʝ ʙʝʟ ʟʥʘʯʥʠʭ ʩʢʘʯʢʽʚ. 
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ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʦʙʨʦʙʣʷʶʪʴ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚôʷʟʘʥʝ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʱʦʜʦ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʨʦʟʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʶ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘ ʜʦʣʘʪʠ ʦʙʤʝʞʝʥʥʷ ʽ ʥʝʜʦʣʽʢʠ 

ʢʣʘʩʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʘʥʘʣʽʟʫ, ʟʦʢʨʝʤʘ ʪʠʭ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 
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ʄɽʊʆɼ ʇʆɹʋɼʆɺʀ ʇʈɸɺʀʃ ʂʃɸʉʀʌɯʂɸʎɯɰ ɿɸ ɼʆʇʆʄʆɻʆʖ MICROSOFT 

SQL SERVER ʅɸ ʇʈʀʂʃɸɼɯ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɻʆʉʇʆɼɸʈʉʊɺɸ ɿ 

ɺʀʈʆʑʋɺɸʅʅʗ ɿɽʈʅʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ˡ̟̆̌̒̓ ˍȢˍȢȟ ː̏̌̔̂ ˎȢ˘Ȣ 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ ʟʥʘʯʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʫ ʙʫʜʴ-ʷʢʽʡ ʚʠʨʦʙʥʠʯʽʡ ʛʘʣʫʟʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʩ/ʛ ʚ-ʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʂʉ ʻ ʟʘʧʦʨʫʢʦʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ, ʧʨʦʙʣʝʤʘ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, 

ʦʟʠʤʠ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʜʣʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʋʢʨʘʾʥʠ ʫ ʟʚôʷʟʢʫ 

ʟ ʚʠʩʦʢʦʶ ʩʦʮʽʘʣʴʥʦʶ ʟʥʘʯʫʱʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʤʠ ʚʠʨʦʙʘʤʠ ʪʘ 

ʢʨʫʧʘʤʠ. ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʩʧʨʠʷʪʠʤʝ ʥʝ ʪʽʣʴʢʠ ʧʦʣʽʧʰʝʥʥʶ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ, ʘʣʝ ʡ ʟʨʦʙʠʪʴ ʋʢʨʘʾʥʫ ʦʜʥʠʤ ʽʟ ʛʣʦʙʘʣʴʥʠʭ ʫʯʘʩʥʠʢʽʚ ʩʚʽʪʦʚʦʛʦ ʟʝʨʥʦʚʦʛʦ 

ʨʠʥʢʫ. 

ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ h ʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʉʇʇʈ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʩ/ʛ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʩʪʚʦʨʠʪʠ 

ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʷʢʝ ʥʘʜʘʚʘʣʦ ʙ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʟʚôʷʟʢʫ ʟ 

ʪʠʤ, ʱʦ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʜʘʥʠʭ ʚ ʨʝʣʷʮʽʡʥʽʡ ɹɼ ʥʝ ʜʦʮʽʣʴʥʦ. ʉʭʦʚʠʱʝ ʜʘʥʠʭ - 
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ʮʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʨʽʟʥʦʨʽʜʥʠʭ ʜʞʝʨʝʣ, ʷʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʦʙʨʦʙʢʠ 

ʟ ʤʝʪʦʶ ʫʭʚʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʨʽʰʝʥʴ. ʉʭʦʚʠʱʝ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʉʋɹɼ ʽ ʫʪʠʣʽʪ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʩʥʦʚʥʘ ʤʝʪʘ 

ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱʘ ʚ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʫʩʽ ʟʥʘʯʠʤʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʜʘʥʽ 

ʜʦʩʪʫʧʥʠʤʠ ʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽʡ ʬʦʨʤʽ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʟʚʽʪʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʧʨʦʩʪʽʰʠʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʨʘʚʠʣ ʜʣʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙ'ʻʢʪʘ - 1R-ʘʣʛʦʨʠʪʤ. ʎʝʡ ʤʝʪʦʜ ʙʫʜʫʻ ʧʨʘʚʠʣʘ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʦʜʥʽʻʾ 

ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʪʘ ʧʨʘʮʶʻ ʣʠʰʝ ʜʣʷ ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ.. ɺ ʮʽʡ ʩʠʩʪʝʤʽ 

ʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ ʙʫʜʫʪʴ ʚʠʩʪʫʧʘʪʠ: ʚʨʦʞʘʡʥʽʩʪ ɹ ʪʘ ʚʠʪʨʘʪʠ, ʘ ʥʝ ʟʘʣʝʞʥʠʤʠ: 

ʢʫʣʴʪʫʨʘ, ʩʦʨʪ ʢʫʣʴʪʫʨʠ ʪʘ ʧʦʣʝ, ʥʘ ʷʢʦʤʫ ʚʦʥʘ ʚʠʨʦʱʫʻʪʴʩʷ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ 

ʚʠʜʽʣʝʥʥʷ ʢʣʘʩʽʚ, ʚ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚʠʜʽʣʝʥʦ 2 ʢʣʘʩʠ: ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʱʦ ʥʠʞʯʘ ʟʘ 

ʥʦʨʤʫ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʱʦ ʥʝ ʥʠʞʯʝ ʟʘ ʥʦʨʤʠ. ɺ ʤʦʻʤʫ ʚʠʧʘʜʢʫ ʥʦʨʤʘ 

ʩʪʘʥʦʚʠʪʴ 18700 ʪʦʥʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 1R ʘʣʛʦʨʠʪʤʫ ʧʦ ʩʦʨʪʘʭ, ʥʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ 

ʟʥʘʯʝʥʥʷ n (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ, ʱʦ ʨʦʩʪʝ ʥʘ ʧʦʣʷʭ).  

 

 
 

ʈʠʩ. 1 ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʦʨʪʽʚ, ʱʦ ʨʦʩʪʝ ʥʘ ʧʦʣʷʭ (ʟʥʘʯʝʥʥʷ n) 

 

ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʟʥʘʯʝʥʥʷ n (ʢʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʽʟ ʩʦʨʪʽʚ ʷʢʘ ʤʘʻ ʚʨʦʞʘʡʥʽʩʪʴ 

ʚʠʱʝ ʥʦʨʤʠ). 
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ʈʠʩ. 2 ʂʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʽʟ ʩʦʨʪʽʚ ʷʢʘ ʤʘʻ ʚʨʦʞʘʡʥʽʩʪʴ ʚʠʱʝ ʥʦʨʤʠ (ʟʥʘʯʝʥʥʷ n) 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤ 1R ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʤʠʣʢʫ ʟʘ ʬʦʨʤʫʣʦʶ n/N, ʷʢʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3. 

 

 
 

ʈʠʩ.3 ʇʦʤʠʣʢʘ 

 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʫ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢʠʡ ʩʦʨʪ ʙʫʜʝ ʜʘʚʘʪʠ ʥʘʡʙʽʣʴʰʠʡ 

ʚʨʦʞʘʡ, ʘ ʩʘʤʝ ʪʦʡ ʩʦʨʪ ʚ ʷʢʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʜʝ ʥʘʡʙʣʠʞʯʝ ʜʦ 1.  

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ 

ʫʚʘʛʫ ʪʘʢʠʤ ʷʢʽʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʷʢ ʧʨʠʙʫʪʦʢ ʽ ʚʨʦʞʘʡʥʽʩʪʴ. ɸ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʘ ʧʦʪʽʤ ʽ ʧʨʠʙʫʪʢʫ ʧʦʪʨʽʙʥʦ ʜʦʮʽʣʴʥʦ ʦʙʠʨʘʪʠ ʢʫʣʴʪʫʨʠ ʪʘ 
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ʾʭʥʽ ʩʦʨʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 1R ʜʦʟʚʦʣʠʪʴ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʚʨʦʞʘʡʥʽʩʪʶ ʢʦʞʥʦʛʦ ʽʟ 

ʩʦʨʪʽʚ ʽ ʚʠʜʽʣʷʪʠ ʩʘʤʝ ʪʽ ʩʦʨʪʠ, ʷʢʽ ʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʨʠʙʫʪʦʢ.  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɹʘʨʩʝʛʷʥ ɸ.ɸ.. ʊʝʭʥʦʣʦʛʽʾ ʘʥʘʣʽʟʫ ʜʘʥʠʭ: Data Mining, Text Mining, Visual 

Mining, OLAP. 2 ʚʠʜ. ï ʉʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2005. ï 96 ʩ. 

2. ʊʦʤʘʰʝʚʩʴʢʠʡ ʆ.ʄ., ʎʝʛʝʣʠʢ ɻ.ɻ., ɺʽʪʝʨ ʄ.ɹ., ɼʫʙʫʢ ɺ.ɯ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. - ʂ.: ɺʠʜʘʚʥʠʮʪʚʦ çʎʝʥʪʨ ʫʯʙʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠè, 2012. - 296 ʩ. - 

ISBN 978-617-673-003-3. 
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ɻʦʣʫʙ ɹ. ʃ., ɻʘʣʫʰʢʦ ɸ. ɺ. 

  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ ʟʥʘʯʝʥʥʷ.  ʇʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʩʫʢʫʧʥʦʩʪʽ ʧʨʦʙʣʝʤ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ 

ʩʫʩʧʽʣʴʩʪʚʦʤ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʮʷ ʧʨʦʙʣʝʤʘ ʩʪʘʻ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʝʢʦʥʦʤʽʢʠ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʜʝʬʽʮʠʪʫ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʩʠʣʶʚʘʥʥʷʤ 

ʢʦʥʢʫʨʝʥʮʽʾ, ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʙʽʟʥʝʩʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʭ ʨʠʟʠʢʽʚ.  

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʞʝʥ ʛʦʩʧʦʜʘʨʶʶʯʠʡ ʩʫʙ'ʻʢʪ ʧʦʚʠʥʝʥ ʧʨʘʛʥʫʪʠ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʥʦʩʥʽ ʧʦʢʘʟʥʠʢʠ ð ʧʦʢʘʟʥʠʢʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ (ʧʨʠʙʫʪʢʦʚʦʩʪʽ, 

ʜʦʭʽʜʥʦʩʪʽ).  

ʈʝʥʪʘʙʝʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʫʪʦʢ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʨʘʭʫʥʦʢ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʘʥʘʣʽʟʫ.  

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʦʩʥʦʚʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʛʽʧʝʨʢʫʙ, ʦʩʽ ʷʢʦʛʦ ʤʽʩʪʷʪʴ ʧʘʨʘʤʝʪʨʠ, ʘ ʧʦʣʷ ï ʟʘʣʝʞʥʽ ʚʽʜ ʥʠʭ ʘʛʨʝʛʘʪʥʽ ʜʘʥʽ. ɿʘʚʜʷʢʠ 

ʪʘʢʽʡ ʤʦʜʝʣʽ ʜʘʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ. ʇʦʰʫʢ ʘʩʦʮʽʘʪʠʚʥʠʭ 

ʧʨʘʚʠʣ ʻ ʧʦʰʠʨʝʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Data Mining. ʉʫʪʴ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʥʘʙʦʨʽʚ ʦʙ'ʻʢʪʽʚ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʩʠʚʘʭ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʪʨʽʙʥʦʶ ʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʽʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ. ʇʨʠ 

ʚʠʷʚʣʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʪʘʢʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ʤʦʞʥʘ ʟ ʧʝʚʥʦʶ ʯʘʩʪʢʦʶ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʷʚʫ ʧʦʜʽʡ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʨʠʡʤʘʪʠ ʧʨʘʚʠʣʴʥʽʰʽ ʨʽʰʝʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʠʡ ʩʮʝʥʘʨʽʡ : ʫʧʨʘʚʣʽʥʥʶ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ 

ʈʫʞʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʪʘʢʝ ʧʨʘʚʠʣʦ çʗʢʱʦ Name_branch 

(ʅʘʟʚʘ ʛʘʣʫʟʽ)  = ʈʦʩʣʠʥʥʠʮʪʚʦ, Profitability (ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ) = 50.83, ʪʦ  Net_Profit 

(ʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢ) = 3481.16è  ʪʘ ʥʘʚʧʘʢʠ. 
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ʈʠʩ.1 ɺʽʜʦʙʨʘʞʝʥʥʷ ʟʥʘʡʜʝʥʠʭ ʧʨʘʚʠʣ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʤʦʜʝʣʽ. 

 

ɺʠʩʥʦʚʢʠ. ɿ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʤʠ ʤʘʻʤʦ, ʱʦ 

ʷʢʱʦ ʛʘʣʫʟʴ ʨʦʩʣʠʥʥʠʮʪʚʦ ʽ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʜʦʨʽʚʥʶʻ  3481.16, ʪʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʮʽʡ ʛʘʣʫʟʽ ʙʫʜʝ  50.83%. 
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ʇʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ [1]  ʧʦʻʜʥʫʶʪʴ ʩʬʝʨʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʪʘ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʪʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʆʩʢʽʣʴʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ 

ʦʟʥʘʯʘʻ ʨʦʟʫʤʽʥʥʷ ʤʦʚʠ, ʘ ʩʠʥʪʝʟ ʧʨʠʨʦʜʥʠʭ ʤʦʚ ï ʛʝʥʝʨʘʮʽʶ ʛʨʘʤʦʪʥʦʛʦ ʪʝʢʩʪʫ, 

ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʯʝʟʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʣʽʚ ʽ ʬʨʘʟ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʪʘʢʽ ʣʝʢʩʠʯʥʽ ʨʝʩʫʨʩʠ ʷʢ ʦʥʪʦʣʦʛʽʾ ʽ ʪʝʟʘʫʨʫʩʠ. 

ʇʨʠ ʨʽʰʝʥʥʷʭ ʟʘʜʘʯ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (Natural Language Processing, NLP) ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʧʣʫʪʘʥʠʥʘ ʧʦʥʷʪʴ ʦʥʪʦʣʦʛʽʾ ʽ ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʦʛʦ ʪʝʟʘʫʨʫʩʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. 

ʆʪʞʝ ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ D ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʯʝʪʚʽʨʢʘ ( ), , ,O X R F A= , 

ʜʝ ʍ ï ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʥʘʟʠʚʘʶʪʴʩʷ  ʢʦʥʮʝʧʪʘʤʠ (ʧʦʥʷʪʪʷʤʠ) ʽʟ ʦʙʣʘʩʪʽ 

D, nR XÌ  ï ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʥʘʟʠʚʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ 

ʢʦʥʮʝʧʪʘʤʠ, F ï ʤʥʦʞʠʥʘ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʥʘʟʠʚʘʶʪʴʩʷ  ʚʽʜʥʦʰʝʥʥʷʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʝʣʝʤʝʥʪʽʚ ʽʟ , ,X R A ʚ ʦʙʣʘʩʪʽ D, ʜʝ ɸ ï ʤʥʦʞʠʥʘ ʘʢʩʽʦʤ, ʷʢʘ ʚ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ 

ʙʫʪʠ ʧʫʩʪʦʶ [2].  

ʊʝʟʘʫʨʫʩ ï ʮʝ ʩʣʦʚʥʠʢ, ʚ ʷʢʦʤʫ ʩʣʦʚʘ ʽ ʩʣʦʚʦʬʦʨʤʠ ʟ ʙʣʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʦʜʠʥʠʮʽ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʥʷʪʪʷʤʠ (ʢʦʥʮʝʧʪʘʤʠ), ʜʝ ʷʚʥʦ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʥʦʰʝʥʴ (ʚʽʜʥʦʰʝʥʴ ʽʻʨʘʨʭʽʾ) ʚʢʘʟʘʥʽ ʩʝʤʘʥʪʠʯʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ [3]. 

ʂʦʤʧôʶʪʝʨʥʠʡ ʪʝʟʘʫʨʫʩ ï ʮʝ ʨʝʩʫʨʩ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
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ʩʣʦʚʘʤʠ ʽ ʬʨʘʟʘʤʠ, ʘ ʪʘʢʦʞ ʣʝʢʩʠʯʥʠʤʠ ʣʘʥʮʶʞʢʘʤʠ ʚ ʪʝʢʩʪʽ [4]. ʑʦʙ ʢʦʤʧ'ʶʪʝʨʠʟʫʚʘʪʠ 

ʪʝʟʘʫʨʫʩ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʣʝʢʩʠʯʥʫ ʙʘʟʫ ʟʥʘʥʴ ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʚ ʥʽʡ ʷʚʥʠʭ, ʘ ʽʥʦʜʽ ʽ 

ʥʝʷʚʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʣʦʚʘʤʠ. 

ʄʦʞʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʪʝʟʘʫʨʫʩ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ  

ʤʦʚʥʦʾ ʦʨʛʘʥʽʟʫʶʯʦʾ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʦʥʪʦʣʦʛʽʷ ï ʩʠʩʪʝʤʘ ʟʥʘʥʴ ʧʨʦ 

ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ ʾʾ ʬʦʨʤʘʣʴʥʫ ʤʦʜʝʣʴ ʽʟ ʟʘʩʦʙʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʨʝʣʝʚʘʥʪʥʠʭ 

ʜʣʷ ʜʘʥʦʾ ʦʙʣʘʩʪʽ. ʇʦʻʜʥʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ʽ ʪʝʟʘʫʨʫʩʘ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ, ʪʝʟʘʫʨʫʩ ʚʽʜʦʙʨʘʞʘʻ ʦʥʪʦʣʦʛʽʶ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʟʥʘʥʴ ʧʨʦ ʢʦʥʢʨʝʪʥʫ 

ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ:  ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʣʝʢʩʠʢʘ, ʦʨʛʘʥʽʟʦʚʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʨʬʦʣʦʛʽʾ, ʩʠʥʪʘʢʩʠʩʫ, ʩʣʦʚʦʪʚʦʨʫ, ʩʠʥʦʥʽʤʽʾ, ʦʤʦʥʽʤʽʾ ʽ ʽʥ. 

ɯʟ ʚʠʟʥʘʯʝʥʥʷ ʦʥʪʦʣʦʛʽʾ ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʥʫʻ ʦʙʣʘʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʥʦʞʠʥ , ,X R A,  

ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ D. ʋ ʥʘʡʟʘʛʘʣʴʥʽʰʦʤʫ ʚʠʧʘʜʢʫ ʦʥʪʦʣʦʛʽʷ ʦʧʠʩʫʻ 

ʽʻʨʘʨʭʽʶ ʢʦʥʮʝʧʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ ʩʘʤʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʚ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ ʚʠʧʘʜʢʘʭ ʜʦʜʘʶʪʴʩʷ ʘʢʩʽʦʤʠ ʜʣʷ ʚʠʨʘʞʝʥʥʷ  ʩʧʝʮʠʬʽʯʥʠʭ ʚʽʜʥʦʩʠʥʠ ʽ 

ʦʙʤʝʞʝʥʥʷ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʚʫʟʠʪʠ 

ʦʙʣʘʩʪʴ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʧʪʽʚ, ʥʘʙʣʠʞʘʶʯʠ ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. ɼʦ ʚʽʜʥʦʰʝʥʴ ʤʥʦʞʠʥʠ ʟ ʙʝʟʣʽʯʽ R ʜʦʜʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 

ʤʥʦʞʠʥʠ RD ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ D.  

ɼʦ ʚʽʜʥʦʰʝʥʴ ʟ ʤʥʦʞʠʥʠ R ʟʘʥʦʩʷʪʴ ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ (ʷʢ ʧʨʘʚʠʣʦ, ʢʚʘʟʽʧʦʨʷʜʢʫ 

ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ ʧʦʨʷʜʢʫ) ʥʘ ʤʥʦʞʠʥʽ ʢʦʥʮʝʧʪʽʚ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʘʙʦ, ʚ ʢʨʘʱʦʤʫ 

ʚʠʧʘʜʢʫ, ʚʽʜʥʦʰʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ɺʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʫ (ʦʥʪʦʛʨʘʬ) ʟ ʚʝʨʰʠʥʘʤʠ ʩʬʦʨʤʦʚʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʥʦʰʝʥʥʷ 

ʧʦʜʽʙʥʦʩʪʽ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʦʥʦʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʻ ʦʨʽʻʥʪʦʚʘʥʠʤ 

ʦʥʪʦʛʨʘʬʦʤ, ʷʢʠʡ ʻ ʛʽʧʝʨʛʨʘʬʦʤ. ɺʽʜʥʦʰʝʥʥʷ ʽʟ ʤʥʦʞʠʥʠ RD ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʽʻʶ 

ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ D, ʥʘ ʷʢʽʡ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʢʦʥʮʝʧʪʠ. ɺʠʭʦʜʷʯʠ ʽʟ ʬʦʨʤʘʣʴʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʥʪʦʣʦʛʽʾ: ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ï ʮʝ ʧʘʨʘ( ), DD R , ʜʝ D - ʦʙʣʘʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʜʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ (ʜʦʤʝʥ), ʘ RD ï ʤʥʦʞʠʥʘ ʨʝʣʝʚʘʥʪʥʠʭ ʚʽʜʥʦʰʝʥʴ ʢʽʥʮʝʚʦʾ 

ʘʨʥʦʩʪʽ ʥʘ D.  

ɺʽʟʴʤʝʤʦ ʣʦʛʽʯʥʫ ʤʦʚʫ L ʚ ʘʣʬʘʚʽʪʽ V, ʚ ʷʢʦʤʫ ʬʽʢʩʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ. ɺʠʟʥʘʯʠʤʦ ʤʦʜʝʣʴ ʤʦʚʠ L ʷʢ ʧʘʨʫ ʚʠʜʫ ( ),S I , ʜʝ ( ), DS D R=  ï ʩʪʨʫʢʪʫʨʘ 

ʦʙʣʘʩʪʽ, ʘ : DI V D R­ Ç  ï ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʽʟ V ʥʘ ʟʘʜʘʥʠʭ ʝʣʝʤʝʥʪʘʭ ʽʟ D ʠ 

ʧʨʝʜʠʢʘʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷʤ ʽʟ ʤʥʦʞʠʥʠ RD. ʊʘʢʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ 

ʧʨʦʩʪʦʨʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʣʦʛʽʯʥʦʾ ʤʦʚʠ L.  

ʆʪʞʝ, ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ ʽʻʨʘʨʭʽʶ ʦʥʪʦʣʦʛʽʡ. 

ʆʥʪʦʣʦʛʽʾ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʢʦʥʮʝʧʪʠ ʜʫʞʝ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘʢʽ, 

ʷʢ ʧʨʦʩʪʽʨ, ʯʘʩ, ʧʦʜʽʾ ʽ ʪ. ʧ., ʱʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʢʨʝʤʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʘʙʦ ʧʨʦʙʣʝʤʠ 

ʽ ʚʽʜʥʦʩʠʥ ʤʽʞ ʮʠʤʠ ʢʦʥʮʝʧʪʘʤʠ. 

ʆʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʘʙʦ ʦʥʪʦʣʦʛʽʾ ʟʘʚʜʘʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʘʢʪʫʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʢʦʧʠʯʝʥʽ ʚ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ; ʮʽ ʦʥʪʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʽʥʦʣʦʛʽʶ ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʧʦʧʦʚʥʶʶʯʠ ʾʾ ʩʚʦʻʶ 

ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʢʦʥʮʝʧʪʘʤʠ ʪʘ ʚʽʜʥʦʩʠʥʘʤʠ. 

ʆʥʪʦʣʦʛʽʾ ʧʨʠʢʣʘʜʥʽ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ ʽ ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʚ 

ʢʦʥʢʨʝʪʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ; ʮʽ ʦʥʪʦʣʦʛʽʾ ʦʧʠʩʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠ ʨʽʰʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ (ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʛʨʘʤʠ, ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʦʧʠʩ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʪ.ʧ.). 

ʄʦʞʝ ʟʜʘʪʠʩʷ, ʱʦ ʧʦʥʷʪʪʷ ʦʥʪʦʣʦʛʽʷ ʽ ʪʝʟʘʫʨʫʩ ʩʭʦʞʽ. ʇʨʦʪʝ ʪʝʟʘʫʨʫʩ ʦʧʠʩʫʻ 

ʩʝʤʘʥʪʠʢʫ ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʦʥʷʪʪʷʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʦʩʥʦʚʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʣʝʢʩʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʘʤʦʾ ʩʝʤʘʥʪʠʢʠ. ʌʦʨʤʘʣʽʟʘʮʽʷ ʞ ʻ ʣʘʥʮʶʛʦʤ  ʤʽʞ 

ʧʦʜʘʥʥʷʤ ʟʥʘʥʴ ʽ ʪʝʢʩʪʦʤ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʝʟʘʫʨʫʩʫ ʥʝʤʦʞʣʠʚʘ, 
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ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʨʽʟʥʽ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʥʝ ʟʘʚʞʜʠ ʤʘʶʪʴ ʻʜʠʥʫ ʩʝʤʘʥʪʠʢʫ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʢʽʩʪʷʢ, ʷʢʽ ʙ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʚʫʟʴʢʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʟʘʫʨʫʩʫ ʽ, ʧʦ-

ʜʨʫʛʝ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʝʟʘʫʨʫʩʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʻ 

ʧʨʠʨʦʜʥʦʶ ʜʣʷ ʪʝʢʩʪʦʚʠʭ ʪʝʟʘʫʨʫʩʽʚ, ʘʣʝ ʚʦʥʘ ʟʦʚʩʽʤ ʥʝ ʘʜʝʢʚʘʪʥʘ ʚ ʨʝʘʣʴʥʠʭ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʷʭ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʗʩʝʥʦʚʘ ɯ. ʇʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ï ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ IV 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ  ʢʦʥʬʝʨʝʥʮʽʾ çɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʘʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 
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ɽʃɽʂʊʈʆʅʅʀʁ ɼʆʂʋʄɽʅʊʆʆɹɯɻ ʗʂ ɺʀʄʆɻɸ ʉʋʏɸʉʅʆɻʆ 

ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʉʋʉʇɯʃʔʉʊɺɸ 

 

ʗʩʝʥʦʚʘ ɯ.ʉ. 

 

ɺ ʢʦʞʥʽʡ ʫʩʪʘʥʦʚʽ ʙʫʜʴ-ʷʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ, ʷʢʽ 

ʦʬʦʨʤʣʶʶʪʴʩʷ ʚ ʜʦʢʫʤʝʥʪʠ. ʅʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪ ʥʝ ʤʘʶ ʶʨʠʜʠʯʥʦʾ ʩʠʣʠ ʽ ʻ 

ʧʨʦʝʢʪʦʤ ʜʦʢʫʤʝʥʪʘ. ʇʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʢʫʤʝʥʪʘ ʻ ʚʽʟʫʚʘʥʥʷ ʡʦʛʦ ʧʨʦʝʢʪʫ ʫʩʽʤʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. ɺ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʚ ʜʦʢʫʤʝʥʪʽ, ʚʽʥ ʢʦʨʠʛʫʻʪʴʩʷ ʽ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʦʣʦ ʟʙʦʨʫ ʧʽʜʧʠʩʽʚ ʧʦʛʦʜʞʝʥʥʷ. ʇʽʩʣʷ ʧʦʛʦʜʞʝʥʥʷ ʜʦʢʫʤʝʥʪ 

ʦʬʦʨʤʣʶʻʪʴʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʪʘ ʟʥʦʚʫ ʧʽʜʧʠʩʫʻʪʴʩʷ ʦʩʦʙʘʤʠ, ʟ ʷʢʠʤʠ ʚʽʥ ʙʫʚ 

ʧʦʛʦʜʞʝʥʠʡ. ʏʘʩʦʚʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʽʯʥʦʶ ʨʦʙʦʪʦʶ ʥʘʜ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘʩʪʽʣʴʢʠ 

ʚʝʣʠʢʽ, ʱʦ ʤʦʞʫʪʴ ʟʘʤʽʱʘʪʠ ʱʦ ʦʩʥʦʚʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʂʨʽʤ ʮʴʦʛʦ, ʥʝʜʦʣʽʢʘʤʠ ʧʘʧʝʨʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʻ ʥʝʦʧʝʨʘʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʨʠʚʘʣʠʡ ʧʦʰʫʢ 

ʧʦʪʨʽʙʥʠʭ ʜʘʥʠʭ; ʨʠʟʠʢ ʚʪʨʘʪʠ ʯʠ ʧʩʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘ; ʥʝʜʦʩʪʘʪʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ʜʘʥʠʭ; ʨʠʟʠʢ ʧʽʜʨʦʙʢʠ ʜʦʢʫʤʝʥʪʘ. 

ʍʍɯ ʩʪʦʣʽʪʪʷ ʭʘʨʘʢʪʝʨʥʝ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʦʩʚʦʻʥʥʷ, ʘʙʦ ʥʘʚʽʪʴ ʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʩʪʘʥʦʚʘʤʠ ʪʘ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʻ ʪʘʢʠʤʠ, 

ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʧʝʨʝʚʦʜʠʪʴ ʨʦʙʦʪʫ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʷʢʽʩʥʦ ʽʥʰʠʡ 

ʨʽʚʝʥʴ. ʉʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘ, ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʘʨʭʽʚʠ 

ʜʦʢʫʤʝʥʪʽʚ, ʩʧʨʦʱʫʻʪʴʩʷ ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʏʘʩ ʩʢʦʨʦʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʜʘʯʽ ʜʦʢʫʤʝʥʪʘʮʽʾ ʯʝʨʝʟ ʣʦʢʘʣʴʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʝʨʝʞʫ, ʪʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʫ ʽ ʟʘʥʷʪʪʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘʥʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʪʨʫʜʦʚʠʪʨʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝ ʡʜʫʪʴ ʥʘ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ 
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ʦʩʥʦʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟʘʜʘʯʽ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʢʦʥʦʤʽʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʢʦʰʪʽʚ ʥʘ ʜʨʫʢ ʽ ʩʢʘʥʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʫ. 

ɿʘʜʘʯʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʣʝʚʠʷʚʣʝʥʥʷ ʦʩʦʙʠ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʧʨʦʡʪʠ ʚʩʽ ʝʪʘʧʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʦʟʨʦʙʢʠ 

ʧʨʦʝʢʪʫ, ʧʦʩʚʽʜʯʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʜʦʩʪʘʚʢʠ ʜʦ ʘʜʨʝʩʘʪʘ, ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ʏʘʩ ʥʘ 

ʨʦʙʦʪʫ ʟ ʜʦʢʫʤʝʥʪʦʤ ʟʘʡʤʘʻ ʩʝʢʫʥʜʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʨʝʞʠʤʽ. 

ɺ ʋʢʨʘʾʥʽ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʘʚʥʦ ʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ 

ʧʽʜʧʠʩè [1] ʪʘ çʇʨʦ ʝʣʝʢʪʨʦʥʥʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪʦʦʙʽʛè [2].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ: çɽʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ - ʚʠʜ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ, 

ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʝʣʝʢʪʨʦʥʥʠʭ ʜʘʥʠʭ, 

ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʥʘʙʦʨʫ ʘʙʦ ʣʦʛʽʯʥʦ ʟ ʥʠʤ ʧʦʻʜʥʫʻʪʴʩʷ ʽ ʜʘʻ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ 

ʡʦʛʦ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʽʜʧʠʩʫʚʘʯʘè.  

ɽʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪ ʦʪʨʠʤʫʻ ʶʨʠʜʠʯʥʫ ʩʠʣʫ ʧʽʩʣʷ ʡʦʛʦ ʧʽʜʧʠʩʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʤ ʮʠʬʨʦʚʠʤ ʧʽʜʧʠʩʦʤ (ɽʎʇ). ɽʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ʧʽʜʪʚʝʨʜʞʫʻ, 

ʱʦ ʟʤʽʩʪʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʢʫʤʝʥʪʘ ʥʝ ʟʘʟʥʘʣʘ ʟʤʽʥ ʟ ʤʦʤʝʥʪʫ ʡʦʛʦ ʧʽʜʧʠʩʘʥʥʷ ʽ 

ʜʦʢʫʤʝʥʪ ʧʽʜʧʠʩʘʥʠʡ ʧʝʚʥʠʤ ʧʽʜʧʠʩʫʚʘʯʝʤ. ʇʨʠ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʠ ɽʎʇ, ʘ ʪʘʢʦʞ 

ʤʝʭʘʥʽʟʤʠ ʽ ʧʦʨʷʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʎʇ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʜʝʨʞʘʚʥʠʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʤ ʚʠʤʦʛʘʤ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʧʠʩ ʻ ʨʝʢʚʽʟʠʪʦʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʢʨʠʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ ʤʦʤʝʥʪʫ 

ʬʦʨʤʫʚʘʥʥʷ ɽʎʇ ʽ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʽʜʧʠʩʫ ʚʣʘʩʥʠʢʦʚʽ ʩʝʨʪʠʬʽʢʘʪʘ ʢʣʶʯʘ ɽʎʇ. 

ɿʥʘʯʝʥʥʷ ʨʝʢʚʽʟʠʪʫ ʚʠʭʦʜʠʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʢʨʠʪʦʛʦ ʢʣʶʯʘ ɽʎʇ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʧʠʩ ʽʜʝʥʪʠʬʽʢʫʻ ʦʩʦʙʫ, ʷʢʘ ʧʽʜʧʠʩʘʣʘ ʝʣʝʢʪʨʦʥʥʠʡ ʜʦʢʫʤʝʥʪ ʽ ʻ 

ʧʦʚʥʦʮʽʥʥʦʶ ʟʘʤʽʥʦʶ (ʘʥʘʣʦʛʦʤ) ʚʣʘʩʥʦʨʫʯʥʦʛʦ ʧʽʜʧʠʩʫ ʫ ʚʠʧʘʜʢʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʟʘʢʦʥʦʤ ʪʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ: 

1. ʂʦʥʪʨʦʣʴ ʮʽʣʽʩʥʦʩʪʽ ʜʦʢʫʤʝʥʪʘ: ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʩʧʨʦʙʽ ʟʤʽʥʠʪʠ ʜʦʢʫʤʝʥʪ ʧʽʜʧʠʩ 

ʩʪʘʥʝ ʥʝʜʽʡʩʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʫ ʜʦʢʫʤʝʥʪʘ, ʪʘʢʠʤ 

ʯʠʥʦʤ ʥʘʚʤʠʩʥʘ ʘʙʦ ʥʝʚʠʤʫʰʝʥʘ ʟʤʽʥʘ ʜʦʢʫʤʝʥʪʘ ʙʫʜʝ ʟʘʬʽʢʩʦʚʘʥʘ; 

2. ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʥʝʤʦʞʣʠʚʘ ʩʧʨʦʙʘ ʧʽʜʨʦʙʢʠ ʜʦʢʫʤʝʥʪʘ; 

3. ʅʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʤʦʚʠ ʧʽʜʧʠʩʫʚʘʯʘ ʚʽʜ ʘʚʪʦʨʩʪʚʘ, ʦʩʢʽʣʴʢʠ ʧʽʜʧʠʩ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʢʣʶʯʘ ʚʽʜʦʤʦʛʦ ʣʠʰʝ ʡʦʛʦ ʚʣʘʩʥʠʢʫ. 

4. ɼʦʢʘʟʦʚʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʽʜʧʠʩʫʚʘʯʘ ʜʦʢʫʤʝʥʪʘ, ʦʩʢʽʣʴʢʠ, ʷʢ ʙʫʣʦ ʩʢʘʟʘʥʦ, ɽʎʇ 
ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʶʯʘ ʚʽʜʦʤʦʛʦ ʣʠʰʝ ʡʦʛʦ ʚʣʘʩʥʠʢʫ, ʪʦ ʚʣʘʩʥʠʢ ʤʦʞʝ 

ʜʦʚʝʩʪʠ ʩʚʦʻ ʘʚʪʦʨʩʪʚʦ ʧʽʜʧʠʩʫ ʧʽʜ ʜʦʢʫʤʝʥʪʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ ɽʎʇ ï ʮʝ ʧʨʦʛʨʘʤʥʦ-ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʚʽʨʢʫ ʮʽʣʽʩʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ, ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʽʜʧʠʩʫʚʘʯʘ ʜʦʢʫʤʝʥʪʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɽʎʇ ʜʦʟʚʦʣʠʪʴ:  

1. ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʛʦʜʞʝʥʥʷ ʽ ʧʽʜʧʠʩ ʜʦʢʫʤʝʥʪʘ; 

2. ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ: ʧʽʜʛʦʪʦʚʢʫ, ʜʦʩʪʘʚʢʫ, ʦʙʣʽʢ ʽ ʟʙʝʨʽʛʘʥʥʷ 
ʜʦʢʫʤʝʥʪʽʚ; 

3. ʛʘʨʘʥʪʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʦʢʫʤʝʥʪʫ; 

4. ʛʘʨʘʥʪʫʚʘʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʧʦʪʨʽʙʥʠʭ ʜʘʥʠʭ; 

ʆʪʞʝ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʟ ʧʘʧʝʨʦʚʠʤʠ ʘʥʘʣʦʛʘʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʜʽʣʦʚʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ ʧʝʨʝʚʝʩʪʠ ʥʘ ʷʢʽʩʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʽ 

ʤʦʙʽʣʴʥʽʩʪʴ, ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʷ ʯʘʩʫ.  
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ʉʣʦʚʦ ʛʝʦʣʦʢʘʮʽʷ ʥʘ ʩʴʦʛʦʜʽʰʥʽʡ ʜʝʥʴ ʫ ʚʩʽʭ ʥʘ ʩʣʫʭʫ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʦʣʦʢʘʮʽʷ.  ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʘ ʜʫʤʢʘ, ʱʦ ʮʝ ʣʠʰʝ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʤʽʩʮʝʟʘʭʦʜʞʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʦʪʝ ʮʷ ʬʫʥʢʮʽʷ ʦʢʨʽʤ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʦʰʫʢʦʚʽ 

ʟʘʧʠʪʠ ʥʘ ʢʘʨʪʘʭ ʽ ʚʽʜʦʙʨʘʞʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʻʢʪʽʚ. ʇʨʠʧʫʩʪʠʤʦ 

ʣʶʜʠʥʘ ʧʝʨʝʙʫʚʘʻ ʫ ʥʦʚʦʤʫ ʤʽʩʮʽ. ɿ ʬʫʥʢʮʽʻʶ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʣʦʢʘʮʽʾ ʤʦʞʥʘ ʧʨʦʢʣʘʩʪʠ 

ʰʣʷʭ ʧʦʜʦʨʦʞʽ, ʢʦʨʠʛʫʚʘʪʠ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ  ʤʘʨʰʫʪʫ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʦʩʪʽ ʜʦʨʽʛ, 

ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʝʚʥʠʭ ʦʙôʻʢʪʽʚ (ʧʘʤôʷʪʦʢ, ʟʘʢʣʘʜʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʟʘʧʨʘʚʦʢ, 

ʙʘʥʢʦʤʘʪʽʚ ʪʦʱʦ), ʦʪʨʠʤʘʪʠ ʭʨʦʥʦʣʽʶ ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʤʽʩʮʝʚʦʩʪʽ. 

ɯʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʟ ʥʠʭ:   

1) ʟʘ ʜʦʧʦʤʦʛʦʶ IP-ʘʜʨʝʩʠ. ʎʝ ʥʘʡʧʝʨʰʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʽʥ 

ʻ ʥʝ ʪʦʯʥʠʤ, ʘʜʞʝ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʪʽʣʴʢʠ ʜʦ ʦʙʣʘʩʥʦʛʦ ʯʠ ʚ ʢʨʘʱʦʤʫ 

ʚʠʧʘʜʢʫ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʫ. ʈʘʥʽʰʝ ʚʦʥʦ ʙʫʣʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʯʠʤ ʟʘʨʘʟ, ʪʦʤʫ, ʱʦ 

ʢʦʞʝʥ IP ʧʨʠʚôʷʟʫʚʘʚʩʷ ʜʦ ʢʦʦʨʜʠʥʘʪ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʝʡ ʤʝʪʦʜ ʥʝ ʻ ʧʦʧʫʣʷʨʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʯʘʩʪʢʦʚʦ ʢʦʦʨʜʠʥʘʪʠ ʚ ʙʘʟʽ GeoIP ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʽʡʩʥʦʩʪʽ ʽ ʤʘʶʪʴ ʧʦʭʠʙʢʫ 

ʚ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʽ ʚ ʢʽʣʴʢʘʩʦʪ ʢʽʣʦʤʝʪʨʽʚ.  

2) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦ ʟʚôʷʟʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʜʫʞʝ ʧʨʦʩʪʝ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʟʚôʷʟʢʫ. ʇʦʚʝʨʭʥʷ ʧʣʘʥʝʪʠ ʚʩʽʷʥʘ ʚʠʰʢʘʤʠ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ʂʦʞʥʘ ʪʘʢʘ ʚʠʰʢʘ ʤʘʻ ʢʦʦʨʜʠʥʘʪʠ. 

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʪʝʣʝʬʦʥ ʟʥʘʭʦʜʷʯʠ ʢʽʣʴʢʘ ʪʘʢʠʭ ʚʠʰʦʢ, ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʪʽʻʾ ʚ ʷʢʦʾ 

ʙʽʣʴʰʠʡ ʩʠʛʥʘʣ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʣʦʚʠʪʴ ʽʥʰʽ ʚʠʰʢʠ. ʆʧʝʨʘʪʦʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʠʛʥʘʣʠ ʜʦ ʨʽʟʥʠʭ ʚʠʰʦʢ ʽ ʾʭ ʢʦʦʨʜʠʥʘʪʠ, ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʧʨʠʩʪʨʦʶ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʧʽʜʭʦʜʠʪʴ ʣʠʰʝ ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʚ ʷʢʠʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʪʽʣʴʥʠʢʦʚʠʡ ʟʚôʷʟʦʢ;  

3) ʟʘ ʜʦʧʦʤʦʛʦʶ GPS ʘʙʦ ɻʣʦʥʘʩʩ. ʇʨʠʥʮʠʧ ʧʦʜʽʙʥʠʡ ʜʦ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ, 

ʧʨʦʪʝ ʟʘʤʽʩʪʴ ʚʠʰʦʢ ʚʠʩʪʫʧʘʶʪʴ ʩʫʧʫʪʥʠʢʠ; [4] 

4) ʟʘ ʜʦʧʦʤʦʛʦʶ Wi-Fi.  ʎʝʡ ʤʝʪʦʜ ʪʘʢ ʩʘʤʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʘʟʫ ʜʘʥʠʭ, ʷʢ ʽ GeoIP 

ʧʨʦʪʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʘʨʘ MAC-ʘʜʨʝʩʠ ʨʦʫʪʝʨʘ, ʷʢʠʡ ʧʦʰʠʨʶʻ WI-FI, ʪʘ ʢʦʦʨʜʠʥʘʪʠ 

ʜʘʥʦʛʦ ʨʦʫʪʝʨʘ. ʈʘʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʦ ʥʝʜʦʮʽʣʴʥʦ, ʪʦʤʫ ʱʦ ʪʦʯʦʢ 

WI-FI ʥʝ ʙʫʣʦ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʽʣʴʢʽʩʪʴ ʨʦʫʪʝʨʽʚ ʽ 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʩʤʘʨʪʬʦʥʽʚ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʤʘʡʞʝ ʜʦ 1 ʤʝʪʨʘ.  

ʗʢ ʥʘʧʦʚʥʶʻʪʴʩʷ ʙʘʟʘ ʤʽʩʮʝʧʦʣʦʞʝʥʴ ʨʦʫʪʝʨʽʚ? ɹʽʣʴʰʽʩʪʴ ʜʘʥʠʭ ʥʘʜʭʦʜʠʪʴ ʚʽʜ 

ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʩʤʘʨʪʬʦʥʽʚ ʯʠ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ, ʚ ʷʢʠʭ ʻ GPS ʯʠ ɻʣʦʥʘʩʩ ʤʦʜʫʣʴ. 

ʉʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ MAC-ʘʜʨʝʩʫ ʨʦʫʪʝʨʘ, ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʠʡ ʧʨʠʩʪʨʽʡ, ʧʦʪʽʤ ʦʪʨʠʤʫʻ 

ʜʘʥʽ ʧʨʦ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʈʦʫʪʝʨʫ ʧʨʠʧʠʩʫʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ ʥʘʡʙʣʠʞʯʦʛʦ ʜʦ ʥʴʦʛʦ ʧʨʠʩʪʨʦʶ. ɼʦ ʨʦʫʪʝʨʘ 

ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʦ ʢʽʣʴʢʘ ʧʨʠʩʪʨʦʾʚ. ʆʪʨʠʤʘʚʰʠ ʢʦʦʨʜʠʥʘʪʠ ʟ ʙʘʛʘʪʴʦʭ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʚʨʘʭʦʚʫʶʯʠ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ Wi-Fi, ʩʠʩʪʝʤʘ ʚʠʨʘʭʫʻ ʢʦʦʨʜʠʥʘʪʠ ʨʦʫʪʝʨʘ. ʏʠʤ ʩʣʘʙʰʠʡ 

ʩʠʛʥʘʣ, ʪʠʤ ʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʨʦʫʪʝʨʘ, ʽ ʥʘʚʧʘʢʠ.  

ʈʘʥʽʰʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʤʘʪʠ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ. ʅʠʥʽ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʛʝʦʣʦʢʘʮʽʾ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʩʘʡʪ, ʘ 

ʚ ʦʩʪʘʥʥʽʡ ʚʝʨʩʽʾ ʤʦʙʽʣʴʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android ʚʙʫʜʦʚʘʥʦ ʩʝʨʚʽʩ  ʛʝʦʣʦʢʘʮʽʾ.  

ɯʩʥʫʶʪʴ ʩʝʨʚʽʩʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʘʮʽʾ ʢʽʣʴʢʦʭ 

ʤʝʪʦʜʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʠʭ: 

1)  çHTML5 Geolocation APIè. ɺʠʢʦʨʠʩʪʦʚʫʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦ IP, ʯʝʨʝʟ GPS ʘʙʦ 

ɻʣʦʥʘʩʩ ʽ ʯʝʨʝʟ Wi-Fi. ɺʟʘʻʤʦʜʽʷ ʟ Geolocation API ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

JavaScript. ʂʦʦʨʜʠʥʘʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʜʦʩʪʫʧʥʘ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʦʜʥʦʯʘʩʥʦ, ʧʨʠ ʯʦʤʫ ʤʝʪʦʜʠ ʩʧʨʘʮʴʦʚʫʶʪʴ ʚ ʧʨʽʦʨʽʪʝʪʥʦʤʫ ʧʦʨʷʜʢʫ, 

ʟʘʢʣʘʜʝʥʦʤʫ ʘʣʛʦʨʠʪʤʦʤ ʨʦʟʨʦʙʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS ʽ Wi-Fi, ʘʣʝ ʩʠʛʥʘʣ ʩʫʧʫʪʥʠʢʽʚ ʚ GPS - ʩʣʘʙʠʡ, ʪʦ 

ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ Wi-Fi; [1,2] 

2) çʗʥʜʝʢʩ.ʃʦʢʘʪʦʨè. ʉʝʨʚʽʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ IP ʪʘ Wi-Fi. ʗʥʜʝʢʩ ʟʙʠʨʘʻ 

ʚʝʣʠʢʫ ʙʘʟʫ ʧʨʦ Wi-Fi ʨʦʫʪʝʨʠ, ʪʦʤʫ ʜʘʥʠʡ ʩʝʨʚʽʩ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʪʽ, ʟʘʟʚʠʯʘʡ ʧʦʢʘʟʫʻ  

ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ.[3] 

ʈʝʰʪʘ ʩʝʨʚʽʩʽʚ ʚ ʙʽʣʴʰʦʩʪʽ ʧʦʚʪʦʨʶʶʪʴ ʜʚʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ.  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

  

1. Holdner A. HTML5 Geolocation / A. Holdner // O'Reilly Media. ï 2011. ï ̄  72. ï P. 65. 

2. HTML5 & CSS3 Support [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2012. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.findmebyip/litmus/  
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https://tech.yandex.ru/locator/  

4. GPS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2017. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/GPS. 
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ʩʪʚʦʨʝʥʥʷ ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʣʘʪʬʦʨʤ ʪʘ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ Unity. 

ɺʥʘʩʣʽʜʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʙʤʝʞʝʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʨʦʟʨʦʙʥʠʢʠ 

ʟʤʫʰʝʥʽ ʚʣʘʩʥʦʨʫʯ ʩʪʚʦʨʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʽʰʝʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ 

ʢʦʤʝʨʮʽʡʥʽ ʙʽʙʣʽʦʪʝʢʠ.  

ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʟʨʫʯʥʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʨʦʟʨʦʙʠʪʠ 

ʙʽʙʣʽʦʪʝʢʫ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʝʣʝʤʝʥʪʽʚ  ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ Unity ʚʝʨʩʽʾ 5.0 ʷʢʠʭ ʙʨʘʢʫʻ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʰʠʨʝʥʥʽ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʜʦʩʪʫʧʥʠʭ ʨʦʟʨʦʙʥʠʢʫ ʧʨʠ ʩʪʚʦʨʝʥʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʫ ʩʝʨʝʜʦʚʠʱʽ Unity. 

ɹʽʙʣʽʦʪʝʢʘ ʨʝʘʣʽʟʫʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

- ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʪʘ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʚ ʪʘʙʣʠʯʥʦʤʫ ʚʠʛʣʷʜʽ; 

- ʧʨʦʢʨʫʪʢʘ ʪʘʙʣʠʯʥʠʭ ʜʘʥʠʭ; 

- ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʘʙʣʠʮʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 

- ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʥʪʫ ʚ ʚʝʨʪʠʢʘʣʴʥʽʡ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʙʣʘʩʪʷʭ; 

- ʧʨʦʢʨʫʪʢʘ ʢʦʥʪʝʥʪʫ ʚ ʚʝʨʪʠʢʘʣʴʥʽʡ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʙʣʘʩʪʷʭ; 

- ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʦʙʣʘʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʽʥʰʠʭ ʪʝʢʩʪʦʚʠʭ 

ʦʙʣʘʩʪʝʡ; 

- ʟʛʦʨʪʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʦʙʣʘʩʪʝʡ; 

- ʟʛʦʨʪʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʧʘʥʝʣʽ ʚʠʙʦʨʫ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ; 

- ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʣʝʞʥʦʛʦ ʥʘʙʦʨʫ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ ʥʘ ʦʩʥʦʚʽ 

ʚʚʝʜʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʠʤʚʦʣʽʚ;  

- ʘʜʘʧʪʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʝʢʨʘʥʽʚ; 

- ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʧʦʨʮʽʡ ʧʨʠ ʟʤʽʥʘʭ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ. 

ɹʽʙʣʽʦʪʝʢʘ ʻ ʣʠʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʨʽʰʝʥʥʷʤ ʽ ʙʫʜʴ ʷʢʠʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝ ʙʫʪʠ 

ʟʤʽʥʝʥʠʡ ʨʦʟʨʦʙʥʠʢʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʪʨʝʙ ʧʨʦʝʢʪʫ ʚ ʨʘʤʢʘʭ ʷʢʦʛʦ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʫ çSmart table controlè  ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.1. 

 

ʊʘʙʣʠʮʷ 1. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʫ çSmart table controlè 

ʅʦʤʝʨ ʅʘʟʚʘ ʚʠʤʦʛʠ ʆʧʠʩ ʚʠʤʦʛʠ 

1 ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʚ 

ʪʘʙʣʠʯʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ 

ʢʦʤʧʦʥʝʥʪ çSmart table controlè ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʪʘ 

ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʚ ʪʘʙʣʠʯʥʦʤʫ ʚʠʛʣʷʜʽ 

2 ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʚ ʪʘʙʣʠʮʽ, 

ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʚʠʥʥʦ ʦʥʦʚʣʶʚʘʪʠʩʷ  

3 ʚʽʜʦʙʨʘʞʝʥʥʷ  

ʩʝʛʤʝʥʪʫ ʪʘʙʣʠʮʽ  

ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʝʢʨʘʥʽ ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴʩʷ ʣʠʰʝ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʦʙʣʘʩʪʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ  

4 ʧʨʦʢʨʫʪʢʘ ʪʘʙʣʠʮʽ  ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʢʨʫʪʢʠ ʪʘʙʣʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʪʷʛʫʚʘʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʦʩʠ ʧʨʦʢʨʫʪʢʠ 

 

ʂʦʤʧʦʥʝʥʪʠ ʙʽʙʣʽʦʪʝʢʠ ʻ ʦʢʨʝʤʠʤʠ, ʥʝ ʧʦʚôʷʟʘʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʻ ʟʘʚʝʨʰʝʥʠʤ ʛʨʘʬʽʯʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 
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ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ çSmart table controlè 

 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʫ çSmart table controlè 

 

ʇʽʜ ʯʘʩ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʦʢʨʫʯʫʚʘʪʠ ʦʙʣʘʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʷʜʢʽʚ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʩʽʚ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʦʙʣʘʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

ɺʩʽ ʦʙôʻʢʪʠ ɻɯʂ ʚ ʩʝʨʝʜʦʚʠʱʽ Unity ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʯʽʨʥʽʤʠ ʝʣʝʤʝʥʪʘʤʠ  ʦʙôʻʢʪʫ, 

ʱʦ ʤʽʩʪʠʪʴ ʢʦʤʧʦʥʝʥʪ ʧʦʣʦʪʥʘ (Canvas) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ. 

ʇʦʣʦʪʥʦ ï ʮʝ ʢʦʤʧʦʥʝʥʪ ʽʛʨʦʚʦʛʦ ʦʙôʻʢʪʫ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʬʨʘʛʤʝʥʪ ʧʨʦʩʪʦʨʫ, ʚ 

ʨʘʤʢʘʭ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʝʣʝʤʝʥʪʠ ɻɯʂ [1]. 

ʂʦʤʧʦʥʝʥʪ çSmart table controlè ʚʢʣʶʯʘʻ ʧʦʣʦʪʥʦ ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʩʽ ʽʥʰʽ 

ʢʦʤʧʦʥʝʥʪʠ. ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʘʙʣʠʮʽ, ʷʢʠʡ ʻ ʙʘʪʴʢʽʚʩʴʢʠʤ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʻ 

çScore Board Panelè, ʱʦ ʻ ʩʪʘʥʜʘʨʪʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʘʥʝʣʽ (Panel). 

ʇʘʥʝʣʴ ï ʩʪʘʥʜʘʨʪʥʠʡ ʝʣʝʤʝʥʪ ɻɯʂ Unity, ʱʦ ʚʢʣʶʯʘʻ ʢʦʤʧʦʥʝʥʪʠ RectTransform, 

CanvasRenderer ʪʘ ʟʦʙʨʘʞʝʥʥʷ (image) [1]. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʝʨʝʜʦʚʠʱ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʦʙʨʘʥʦ ʩʝʨʝʜʦʚʠʱʝ Unity, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʢʦʤʧʽʣʷʮʽʶ 
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ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ. ɹʝʟʢʦʰʪʦʚʥʽʩʪʴ ʙʽʙʣʽʦʪʝʢʠ ʪʘ ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʽ 

ʚʠʭʽʜʥʽ ʢʦʜʠ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʦʙʥʠʢʘʤ ʥʝ ʧʨʦʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʱʝ ʡ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʾʭ ʽ ʜʦʧʦʚʥʶʚʘʪʠ ʚʣʘʩʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Unity: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://docs.unity3d.com/ru/current/Manual/index.html. 

2. ʇʦʜʙʝʣʴʩʢʠʡ ɺ.ɺ. ʗʟʳʢ C#. ɹʘʟʦʚʳʡ ʢʫʨʩ. ʋʯʝʙ. ʧʦʩʦʙʠʝ. ï ʄ.:ʌʠʥʘʥʩʳ ʠ 

ʩʪʘʪʠʩʪʠʢʘ, 2011 ï 408ʩ. 

3. ʅʝʡʛʝʣ ʂ., ʀʚʴʝʥ ɹ., ɻʣʠʥʥ ɼ., ʋʦʪʩʦʥ ʂ., ʉʢʠʥʥʝʨ ʄ. C# 5.0 ʠ ʧʣʘʪʬʦʨʤʘ .NET 
4.5 ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ʋʯʝʙ. ʧʦʩʦʙʠʝ. ï ʄ.: ɺʠʣʴʷʤʩ, 2014. ï 1440ʩ 

 

ʋɼʂ 519.688 

 

ʎʀʌʈʆɺɯ ʂʆʄʇɽʊɽʅʎɯɰ ʉʊʋɼɽʅʊɯɺ ɺ ʇʆʉʊɯʅɼʋʉʊʈɯɸʃʔʅɯʁ ʆʉɺɯʊɯ 

 

ɹʦʨʦʜʢʽʥʘ ɯ.ʃ., ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

 

ʃʶʜʩʪʚʦ ʧʝʨʝʡʰʣʦ ʚ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʝʧʦʭʫ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ - ʝʧʦʭʫ 

ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʻ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʘ 

ʛʦʣʦʚʥʦʶ ʩʪʨʫʢʪʫʨʦʶ - ʫʥʽʚʝʨʩʠʪʝʪ ʷʢ ʤʽʩʮʝ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʘʢʦʧʠʯʝʥʥʷ. ʎʶ ʥʦʚʫ 

ʝʧʦʭʫ ʚ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʽʥʢʦʣʠ ʱʝ ʥʘʟʠʚʘʶʪʴ çʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤè, 

çʩʫʩʧʽʣʴʩʪʚʦʤ ʟʥʘʥʴè ʟ ʦʛʣʷʜʫ ʥʘ ʪʫ ʨʦʣʴ, ʷʢʫ ʚ ʥʴʦʤʫ ʚʽʜʽʛʨʘʻ ʟʥʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʅʘʫʢʘ ʩʴʦʛʦʜʥʽ ʚʪʨʘʪʠʣʘ ʨʦʣʴ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʦʛʦ ʬʘʢʪʦʨʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʨʠʢʣʘʜʥʠʭ ʛʘʣʫʟʷʭ ʽ 

ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʽ ʚ ʜʘʥʠʭ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ 

ʩʠʪʫʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, 

ʬʽʨʤ ʪʦʱʦ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ - ʟʤʽʥʷʪʴʩʷ 

ʫʤʦʚʠ ʽ ʪʘʢʽ ʤʦʜʝʣʽ ʥʽʢʦʤʫ ʚʞʝ ʥʝ ʙʫʜʫʪʴ ʧʦʪʨʽʙʥʽ. [3] 

ʅʝʟʘʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʚʞʜʠ ʙʫʣʠ ʥʘʫʢʦʚʽʩʪʴ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʩʪʴ ʪʘ ʝʥʮʠʢʣʦʧʝʜʠʯʥʽʩʪʴ. ʆʜʥʘʢ ʩʴʦʛʦʜʥʽ ʮʴʦʛʦ ʚʞʝ ʥʝʜʦʩʪʘʪʥʴʦ. ɿʘ 

ʦʮʽʥʢʦʶ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ, ʧʨʦʚʝʜʝʥʦʶ ʚ ʩʽʯʥʽ 2016ʨ. 65% ʩʴʦʛʦʜʥʽʰʥʽʭ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ 

ʰʢʦʣʠ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʥʘʜ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʠʭ ʱʝ ʚʟʘʛʘʣʽ ʥʝ ʽʩʥʫʻ [1] ʎʝ ʚʠʤʘʛʘʻ ʢʦʨʽʥʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʨʘʜʠʢʘʣʴʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʾʾ ʮʽʣʝʡ, ʟʤʽʩʪʫ, ʬʦʨʤ, ʤʝʪʦʜʽʚ, 

ʟʘʩʦʙʽʚ ʽ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʘʩʫ. 

ʋ ɼʝʢʣʘʨʘʮʽʾ ʇʝʨʰʦʾ ɺʩʝʩʚʽʪʥʴʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʖʅɽʉʂʆ çɺʠʱʘ ʦʩʚʽʪʘ ʫ ʍʍɯ 

ʩʪʦʣʽʪʪʽ: ʧʽʜʭʦʜʠ ʽ ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠè [2], ʷʢʘ ʢʦʥʩʪʘʪʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʣʝʢʮʽʡʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʜʦ ʧʝʜʘʛʦʛʽʢʠ ʚʟʘʻʤʦʜʽʾ ʽ ʩʧʽʚʧʨʘʮʽ, ʟʘʟʥʘʯʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʽʡʥʦ ʤʦʙʽʣʴʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ 

ʰʚʠʜʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʎʝ ʦʟʥʘʯʘʻ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜʤʦʚʫ ʚʽʜ ʨʦʟʫʤʽʥʥʷ ʦʩʚʽʪʠ ʷʢ 

ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʛʦ ʟʥʘʥʥʷ ʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʝʜʘʛʦʛʘ ʷʢ ʥʦʩʽʷ ʛʦʪʦʚʦʛʦ ʟʥʘʥʥʷ. ʆʩʚʽʪʘ ʚʩʝ 

ʙʽʣʴʰʝ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʥʘʜʙʘʥʥʷ ʣʶʜʠʥʦʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʩʽʙ ʾʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ 

ʞʠʪʪʽ, ʟʘʩʽʙ ʧʦʙʫʜʦʚʠ ʦʩʦʙʠʩʪʦʾ ʢʘʨ'ʻʨʠ. ʎʝ ʟʤʽʥʶʻ ʮʽʣʽ ʥʘʚʯʘʥʥʷ, ʡʦʛʦ ʤʦʪʠʚʠ, ʥʦʨʤʠ, 

ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʪʦʱʦ [3]. 

ʅʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʬʦʨʫʤʽ, ʷʢʠʡ ʚʽʜʙʫʚʩʷ ʚ ɯʥʯʭʦʥʽ, (ʈʝʩʧʫʙʣʽʢʘ ʂʦʨʝʷ, 

ʪʨʘʚʝʥʴ 2015 ʨ.) ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʘ ʽ ʧʨʠʡʥʷʪʘ ɯʥʯʭʦʥʩʴʢʘ ʜʝʢʣʘʨʘʮʽʷ [4], ʚ ʷʢʽʡ 

ʟʘʩʚʽʜʯʝʥʘ ʪʚʝʨʜʘ ʧʨʠʭʠʣʴʥʽʩʪʴ ʩʚʽʪʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠ ʻʜʠʥʦʤʫ ʦʥʦʚʣʝʥʦʤʫ 

ʧʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʚ ʦʙʣʘʩʪʽ ʦʩʚʽʪʠ. ʋ ʜʝʢʣʘʨʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʦ ʛʣʦʙʘʣʴʥʝ ʙʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ 

ʧʦʚʠʥʥʘ ʨʦʟʚʠʚʘʪʠʩʷ ʩʬʝʨʘ ʦʩʚʽʪʠ ʚ ʥʘʡʙʣʠʞʯʽ 15 ʨʦʢʽʚ. ʂʦʥʮʝʧʮʽʷ "ʆʩʚʽʪʘ 2030", 
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ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫʯʘʩʥʠʢʘʤʠ ʬʦʨʫʤʫ, ʧʨʦʛʦʣʦʩʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ çɿʘʙʝʟʧʝʯʠʪʠ ʽʥʢʣʶʟʠʚʥʫ 

ʽ ʩʧʨʘʚʝʜʣʠʚʫ ʷʢʽʩʥʫ ʦʩʚʽʪʫ ʽ ʩʪʚʦʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ 

ʜʣʷ ʚʩʽʭè [4]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʜʝʢʣʘʨʘʮʽʻʶ, ʚ ʦʩʥʦʚʫ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʦʢʣʘʜʝʥʽ ʪʘʢʽ ʧʨʠʥʮʠʧʠ: ʩʚʽʜʦʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, 

ʥʘʦʯʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʥʘʫʢʦʚʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʟʚ'ʷʟʦʢ ʪʝʦʨʽʾ ʟ 

ʧʨʘʢʪʠʢʦʶ, ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʟ 

ʦʜʥʦʛʨʫʧʥʠʢʘʤʠ ʽ ʚʠʢʣʘʜʘʯʝʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʛʦ ʜʦʩʚʽʜʫ ʽ ʟʥʘʥʴ, ʢʦʨʝʛʫʚʘʥʥʷ 

ʟʘʩʪʘʨʽʣʦʛʦ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ ʦʩʚʦʻʥʥʶ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʭ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʡʦʛʦ 

ʜʽʷʣʴʥʽʩʪʶ, ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ (ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ) ʧʨʘʢʪʠʯʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʘʢʪʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʾʭ ʰʚʠʜʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʪʘ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʤʘʻ ʮʠʬʨʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʪʦʙʪʦ ʪʽ ʟʜʽʙʥʦʩʪʽ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʣʶʜʠʥʽ ʜʣʷ ʞʠʪʪʷ, ʥʘʚʯʘʥʥʷ ʽ 

ʨʦʙʦʪʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʎʠʬʨʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ʻ ʥʘʙʦʨʦʤ ʘʢʘʜʝʤʽʯʥʠʭ ʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʘʢʪʠʢ, ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʶʪʴʩʷ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʚʠʢʣʘʜʘʥʥʷ, ʥʘʚʯʘʥʥʷ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɯʥʚʝʩʪʫʚʘʥʥʷ ʚ 

ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ ʩʪʫʜʝʥʪʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʨʠʥʦʩʠʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʧʝʨʝʚʘʛʠ, ʪʘʢʽ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʚ ʛʥʫʯʢʠʭ ʽ ʥʦʚʘʪʦʨʩʴʢʠʭ ʬʦʨʤʘʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʦʯʽʢʫʚʘʥʥʷʤ ʽ ʧʦʪʨʝʙʘʤ ʩʪʫʜʝʥʪʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʙʽʟʥʘʥʦʩʪʽ ʚ ʘʩʧʝʢʪʘʭ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʩʪʚʦʨʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʘʢʩʠʤʽʟʘʮʽʾ ʚʽʜʜʘʯʽ ʚʽʜ ʽʥʚʝʩʪʠʮʽʡ ʚ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. 

ʎʠʬʨʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ʚʢʣʶʯʘʻ ʮʽʣʠʡ ʨʷʜ ʥʘʚʠʯʦʢ ʽ ʫʤʽʥʴ, ʷʢʽ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʩʝʤʠ ʝʣʝʤʝʥʪʽʚ: ī ʤʝʜʽʘ-ʛʨʘʤʦʪʥʽʩʪʴ (ʫʤʽʥʥʷ ʢʨʠʪʠʯʥʦ ʩʧʨʠʡʤʘʪʠ ʽ ʪʚʦʨʯʦ 

ʧʝʨʝʦʩʤʠʩʣʶʚʘʪʠ ʘʢʘʜʝʤʽʯʥʽ ʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʨʽʟʥʠʭ ʟʘʩʦʙʘʭ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ), ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ (ʫʤ̔ʥʥʷ ʟʥʘʭʦʜʠʪʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ, ʦʮʽʥʶʚʘʪʠ, 

ʫʧʨʘʚʣʷʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʦʙʤʽʥʶʚʘʪʠʩʷ ʥʝʶ), ɯʂʊ-ʛʨʘʤʦʪʥʽʩʪʴ (ʫʤʽʥʥʷ ʧʨʠʡʤʘʪʠ, 

ʘʜʘʧʪʫʚʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʧʨʠʩʪʨʦʾ, ʜʦʜʘʪʢʠ ʽ ʧʦʩʣʫʛʠ), ʢʦʤʫʥʽʢʘʮʽʾ ʽ 

ʩʧʽʚʧʨʘʮʷ (ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʤʝʨʝʞʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ), ʮʠʬʨʦʚʽ ʩʪʠʧʝʥʜʽʾ (ʫʯʘʩʪʴ ʚ ʥʦʚʠʭ ʘʢʘʜʝʤʽʯʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʘʢʪʠʢʘʭ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤʘʭ), ʥʘʚʠʯʢʠ ʥʘʚʯʘʥʥʷ 

(ʫʤʽʥʥʷ ʫʯʠʪʠ ʽ ʝʬʝʢʪʠʚʥʦ ʚʯʠʪʠʩʷ ʫ ʬʦʨʤʘʣʴʥʠʭ ʽ ʥʝʬʦʨʤʘʣʴʥʠʭ ʙʘʛʘʪʠʭ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʩʝʨʝʜʦʚʠʱʘʭ), ʢʘʨ'ʻʨʘ ʽ ʩʪʠʣʴ ʫʧʨʘʚʣʽʥʥʷ (ʫʤʽʥʥʷ ʫʧʨʘʚʣʷʪʠ ʮʠʬʨʦʚʦʶ ʨʝʧʫʪʘʮʽʻʶ ʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ). 

ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʮʠʬʨʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ð ʮʝ ʥʘʙʽʨ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʙʝʟʧʝʯʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ɺʦʥʘ ʚʢʣʶʯʘʻ ʮʠʬʨʦʚʝ ʩʧʦʞʠʚʘʥʥʷ, ʮʠʬʨʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʽ ʮʠʬʨʦʚʫ ʙʝʟʧʝʢʫ. 

ʎʠʬʨʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʫʧʝʚʥʝʥʦ, ʝʬʝʢʪʠʚʥʦ ʽ ʙʝʟʧʝʯʥʦ 

ʚʠʙʠʨʘʪʠ ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʦʚʦʣʦʜʽʥʥʽ ʟʥʘʥʥʷʤʠ, ʫʤʽʥʥʷʤʠ, ʤʦʪʠʚʘʮʽʻʶ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ. ʇʽʜ 

ʮʠʬʨʦʚʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚ ʨʘʤʢʘʭ 

ʧʝʚʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʩʧʦʞʠʚʘʥʥʷ) ʨʽʟʥʠʭ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥʪʝʨʥʝʪ-ʧʦʩʣʫʛ ʜʣʷ ʨʦʙʦʪʠ ʽ ʞʠʪʪʷ. ʎʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʻ ʧʦʻʜʥʘʥʥʷʤ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʾʭ 

ʙʝʟʧʝʢʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ. 
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ʉʴʦʛʦʜʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʦʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʦʮʽʥʶʚʘʣʴʥʠʭ 

ʤʝʪʦʜʠʢ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʪʝʩʪʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ 

ʥʘ ʦʩʥʦʚʽ ʪʝʩʪʽʚ - ʩʠʩʪʝʤʠ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ ʦʩʦʙʠ ʜʦ ʚʠʤʦʛ ʦʩʚʽʪʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʝʩʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ, ʜʝ ʬʘʢʪʦ ʚʦʥʠ ʚʞʝ ʟʘʪʚʝʨʜʠʣʠʩʷ ʷʢ 

ʚʘʞʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʦ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ [1]: ʩʪʠʩʣʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ, 

ʦʜʥʘʢʦʚʽʩʪʴ ʧʨʘʚʠʣ ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʬʦʨʤʠ, ʢʦʨʝʢʪʥʽʩʪʴ ʟʤʽʩʪʫ, 

ʣʦʛʽʯʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʚʽʜʧʦʚʽʜʝʡ, ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʚʜʘʥʥʷ, ʦʜʥʘʢʦʚʽʩʪʴ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʫʩʽʭ ʩʪʫʜʝʥʪʽʚ, 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʽʥʩʪʨʫʢʮʽʡ ʬʦʨʤʽ ʽ ʟʤʽʩʪʫ ʟʘʚʜʘʥʥʷ. ʗʢʽʩʥʠʡ ʪʝʩʪ ʧʦʚʠʥʝʥ ʪʦʯʥʦ, ʧʨʘʚʠʣʴʥʦ 

ʽ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. 

ʇʨʠ ʢʦʥʪʨʦʣʽ ʨʽʚʥʷ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʩʪʫʜʝʥʪʘʤʠ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʩʪʠ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʫ çʚʽʜ 

ʧʨʦʩʪʦʛʦ ʜʦ ʩʢʣʘʜʥʦʛʦè. ʋ ʪʝʩʪʘʭ ʧʝʚʥʦʾ ʤʽʨʠ ʩʢʣʘʜʥʦʩʪʽ ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʩʣʽʜ ʚʽʜʚʦʜʠʪʠ 

ʬʘʢʪʦʨʘʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʫ ʩʪʫʜʝʥʪʽʚ. ʉʘʤʝ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʽʚ. 

ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʦʩʥʦʚʥʠʭ 

ʧʦʥʷʪʴ ʟ ʜʠʩʮʠʧʣʽʥʠ. ʇʠʪʘʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷ ʤʘʶʪʴ ʟʘ ʤʝʪʫ ʦʮʽʥʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ. 

ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʦʮʽʥʢʦʶ ʤʽʨʠ ʟʘʩʚʦʻʥʥʷ 

ʧʦʥʷʪʴ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʜʥʦʢʨʦʢʦʚʦʤʫ ʣʦʛʽʯʥʦʤʫ ʤʠʩʣʝʥʥʽ ʩʪʫʜʝʥʪʽʚ. ʊʘʢʽ ʧʠʪʘʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʣʦʛʽʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʥʷ, ʜʦʪʨʠʤʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʩʪʫʧʽʥʴ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʊʨʝʪʽʡ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʽʚ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ ʟ ʧʠʪʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʣʦʛʽʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʽ ʤʝʪʦʜʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʚʯʘʣʠʩʴ. ʇʠʪʘʥʥʷ 

ʮʴʦʛʦ ʨʽʚʥʷ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʣʦʛʽʯʥʝ ʦʩʤʠʩʣʝʥʥʷ ʝʪʘʧʽʚ ʚʠʨʽʰʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʟʜʘʪʥʽʩʪʴ ʧʨʠʡʤʘʪʠ ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ, ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʥʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʘʥʘʣʦʛʽʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʽʰʝʥʥʷ, ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʨʽʚʥʷ ʷʢʦʩʪʽ ʚʩʽʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʨʦʮʝʜʫʨʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʝʩʪʫ ʩʣʽʜ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ [1] ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ [2, 3].  

1 ʝʪʘʧ. ʇʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʢʦʞʥʝ ʟʘʧʠʪʘʥʥʷ. ʋʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʪʝʩʪʫʚʘʥʥʷ ʨʘʥʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʙʫʜʫʶʪʴ 

ʛʽʩʪʦʛʨʘʤʫ ʫʩʧʽʰʥʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʢʦʞʥʝ ʟʘʧʠʪʘʥʥʷ. ɼʣʷ ʚʘʣʽʜʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ 

ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʤʦʥʦʪʦʥʥʝ ʩʧʘʜʘʥʥʷ ʛʽʩʪʦʛʨʘʤʠ ʚʽʜ ʛʨʫʧʠ ʥʘʡʫʩʧʽʰʥʽʰʠʭ ʩʪʫʜʝʥʪʽʚ 

ʜʦ ʥʘʡʩʣʘʙʰʠʭ. ɼʣʷ ʥʝʚʘʣʽʜʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʩʣʽʜ ʚʽʜʢʦʨʝʛʫʚʘʪʠ ʘʙʦ ʟʘʤʽʥʠʪʠ, 

ʛʽʩʪʦʛʨʘʤʘ ʢʦʣʠʚʘʪʠʤʝʪʴʩʷ ʙʽʣʷ ʧʝʚʥʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ [2, 3].  

2 ʝʪʘʧ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʫʩʧʽʰʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʎʷ ʚʝʣʠʯʠʥʘ ʤʘʻ 

ʥʘʟʚʫ çʽʥʜʝʢʩ ʩʢʣʘʜʥʦʩʪʽè ʽ ʚʠʟʥʘʯʘʻ ʤʽʨʫ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ. ʏʠʤ ʙʽʣʴʰʘ ʚʝʣʠʯʠʥʘ 

ʤʽʨʠ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ, ʪʠʤ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʫʜʝʥʪʽʚ ʫʩʧʽʰʥʦ ʩʧʨʘʚʣʷʻʪʴʩʷ ʽʟ ʮʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʊʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʩʣʽʜ ʚʚʘʞʘʪʠ ʟʘʚʜʘʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʱʦ ʡʦʛʦ 

ʤʽʨʘ ʩʢʣʘʜʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ [0,36; 0,84] [4]. ʇʨʠ ʮʴʦʤʫ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʥʝ ʧʦʧʘʣʠ ʫ ʮʝʡ ʽʥʪʝʨʚʘʣ, ʧʽʜʣʷʛʘʶʪʴ ʨʝʜʘʛʫʚʘʥʥʶ ʘʙʦ ʚʠʜʘʣʝʥʥʶ.  

3 ʝʪʘʧ. ʆʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʜʠʩʢʨʠʤʽʥʘʮʽʾ ʟʘʚʜʘʥʥʷ [2, 3]. ʎʝʡ ʽʥʜʝʢʩ ʚʠʟʥʘʯʘʻ, 

ʥʘʩʢʽʣʴʢʠ ʢʦʥʢʨʝʪʥʝ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʨʦʟʨʽʟʥʷʻ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟ ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ 

ʙʘʣʘʤʠ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ ʽʟ ʟʘʛʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʜʚʽ 

ʧʽʜʛʨʫʧʠ ï ʪʠʭ, ʭʪʦ ʦʪʨʠʤʘʚ ʥʘʡʚʠʱʽ ʩʫʤʘʨʥʽ ʙʘʣʠ, ʽ ʪʠʭ, ʭʪʦ ʦʪʨʠʤʘʚ ʥʘʡʥʠʞʯʽ. ɯʥʜʝʢʩ 

ʜʠʩʢʨʠʤʽʥʘʮʽʾ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʚʽʜʥʦʩʥʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʣʠ ʮʝ ʟʘʚʜʘʥʥʷ ʚ ʮʠʭ ʜʚʦʭ ʧʽʜʛʨʫʧʘʭ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʤʘʻ ʜʦʩʪʘʪʥʶ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 

ʜʠʩʢʨʠʤʽʥʘʮʽʾ ʟʘʚʜʘʥʥʷ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ 0,2 [4]. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʽʟ ʥʠʞʯʠʤ ʽʥʜʝʢʩʦʤ 

ʩʣʽʜ ʚʠʣʫʯʠʪʠ ʟ ʙʘʟʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ.  

4 ʝʪʘʧ. ʇʝʨʝʚʽʨʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʫʤʘʨʥʠʭ ʙʘʣʽʚ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ, ʷʢʽ ʩʣʽʜ 

ʜʦʩʣʽʜʠʪʠ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʇʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʦʙôʻʢʪʠʚʥʠʤ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʪʘ ʝʢʩʮʝʩʫ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʥʫʣʷ [2-4].  

5 ʝʪʘʧ. ɺʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ. ʈʦʟʜʽʣʠʚʰʠ ʪʝʩʪʦʚʫ ʤʘʪʨʠʮʶ ʥʘ ʜʚʽ 

ʧʦʣʦʚʠʥʠ (ʧʝʨʰʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʚʜʘʥʴ ʟ ʧʘʨʥʠʤʠ ʥʦʤʝʨʘʤʠ, ʘ ʜʨʫʛʘ - ʟ ʥʝʧʘʨʥʠʤʠ) ʽ 

ʨʦʟʨʘʭʫʚʘʚʰʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ. ʊʝʩʪ ʚʚʘʞʘʻʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʠʤ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʨʘʧʣʷʻ ʚ ʽʥʪʝʨʚʘʣ [0,6ï0,89]. 

ʅʘʜʽʡʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 0,9 ʪʘ ʚʠʱʝ [2-4]. 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʤʦʞʥʘ ʜʦʚʽʨʷʪʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʘʥʦʛʦ ʪʝʩʪʫ. 

6 ʝʪʘʧ. ɺʠʟʥʘʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ɺʘʣʽʜʥʽʩʪʴ - ʮʝ ʥʘʡʚʘʞʣʠʚʽʰʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʩʪʫ, ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʪʝʩʪ ʥʝʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ. ɺʘʣʽʜʥʽʩʪʴ - ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʪʝʩʪʫ ʚʠʤʽʨʶʚʘʪʠ ʩʘʤʝ ʪʝ, ʜʣʷ ʯʦʛʦ ʚʽʥ 

ʧʨʠʟʥʘʯʝʥʠʡ. ɿʘ ʢʦʝʬʽʮʽʻʥʪ ʚʘʣʽʜʥʦʩʪʽ ʦʙʠʨʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ. ʗʢʱʦ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʢʦʞʥʦʛʦ 

ʟʘʧʠʪʘʥʥʷ ʥʝʤʦʞʣʠʚʘ (ʥʘʧʨʠʢʣʘʜ, ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ), ʪʦ ʟʘ 
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ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʽʥʜʝʢʩ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʫ. ʊʝʩʪ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʚʘʣʽʜʥʠʤ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʻ ʙʽʣʴʰʠʤ ʟʘ 0,6 [4].  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɸʚʘʥʝʩʦʚ ɺ.ʉ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʟʘʜʘʥʠʡ ʚ ʪʝʩʪʦʚʦʡ ʬʦʨʤʝ [ʊʝʢʩʪ] / 
ɺ.ʉ. ɸʚʘʥʝʩʦʚ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊɸ, 1995. ï 168 ʩ.  

2. ʉʝʣʴʩʴʢʠʡ ʇ. ʈ. ɸʣʛʦʨʠʪʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ- ʚʘʥʥʷ 

ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʝʩʪʫ [ʊʝʢʩʪ]/ʇ.ʈ. ʉʝʣʴʩʴʢʠʡ // ʄʝʜʠʯʥʘ ʦʩʚʽʪʘ. ˉ 3. - 2015. - ʉ.79-

82  

3. ʉʝʣʴʩʴʢʠʡ ʇ.ʈ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ : [ʊʝʢʩʪ] / 
ʇ.ʈ. ʉʝʣʴʩʴʢʠʡ. ï ʊʝʨʥʦʧʽʣʴ : ʊɼʄʋ, 2013. ï 212 ʩ.  

4. ɹʫʣʘʭ ɯ. ɭ. ʉʪʚʦʨʶʻʤʦ ʷʢʽʩʥʠʡ ʪʝʩʪ : [ʊʝʢʩʪ] / ɯ.ɭ. ɹʫʣʘʭ, ʄ.ʈ. ʄʨʫʛʘ. ï ʂ.: ʄʘʡʩʪʝʨ-

ʢʣʘʩ, 2006. ï 160 ʩ.  

 

 

ʋɼʂ 004.4 

 

ʆɹʈʆɹʂɸ ɺɽʃʀʂʀʍ ʄɸʉʀɺɯɺ ɼɸʅʀʍ ʋ ɿɸɼɸʏɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

 

ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

 

ʊʝʭʥʦʣʦʛʽʾ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ: ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʦʭʦʨʦʥʽ ʜʦʚʢʽʣʣʷ, ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʨʫʧʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʦʱʦ. ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʝʨʝʞ, ʟ ʽʥʰʦʛʦ ï ʧʦʷʚʦʶ ʯʠʩʣʝʥʥʠʭ 

ʩʝʨʚʽʩʽʚ ʟ ʫʩʝ ʟʨʦʩʪʘʶʯʠʤ ʪʨʘʬʽʢʦʤ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʙʨʦʙʢʦʶ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʧʦʨʦʜʠʣʠ ʦʢʨʝʤʠʡ 

ʪʝʨʤʽʥ ï Big Data (BD). ʗʢ ʚʠʜʥʦ ʟ [1], ʮʝʡ ʪʝʨʤʽʥ ʩʪʘʚ ʧʦʧʫʣʷʨʥʠʤ ʚ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ 

(ʨʠʩ.1).  

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ "big data" ʚ Google ʟʘ 2007-2017 ʨʨ. 

 

 

ɻʣʦʙʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʛʘʣʦʤ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʜʘʥʠʭ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 

ʷʢ ʥʘʟʝʤʥʠʭ, ʪʘʢ ʽ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ.  

ʆʩʥʦʚʥʠʤʠ ʧʨʠʢʣʘʜʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ BD ʻ ʛʘʣʫʟʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʛʝʦʧʨʦʩʪʦʨʦʚʫ ʧʨʠʚ'ʷʟʢʫ, ʟʦʢʨʝʤʘ [2]: 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  
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- ʊʨʘʥʩʧʦʨʪ ʽ ʣʦʛʽʩʪʠʢʘ. ʊʘʢ, ʧʦʰʪʦʚʽ ʩʣʫʞʙʠ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʘʥʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʧʨʦʩʪʦʨʦʚʫ 

ʘʥʘʣʽʪʠʢʫ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʪʘʚʢʠ.    

- ɺʠʷʚʣʝʥʥʷ ʬʘʢʪʽʚ ʰʘʭʨʘʡʩʪʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʩʪʝʞʝʥʥʷ ʤʽʩʮ ɹ

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪ ʪʘ ʘʢʘʫʥʪʽʚ ʝ-ʙʘʥʢʽʥʛʫ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

- ʇʨʦʜʘʞʽ. ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʜʦʩʚʽʜʫ 

ʧʦʢʫʧʮʷ, ʘ ʪʘʢʦʞ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʪʘ ʙʽʟʥʝʩʫ. 

- ʌʽʥʘʥʩʠ. ʇʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʩʦʚʠʭ 

ʜʘʥʠʭ ʧʨʦ ʫʢʣʘʜʝʥʽ ʫʛʦʜʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ. 

- ʈʝʢʣʘʤʘ. ʂʦʥʪʝʢʩʪʥʘ ʨʝʢʣʘʤʘ, ʘʢʮʽʾ ʪʦʱʦ, ʷʢʽ ʧʨʦʚʘʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʽʾ 

ʧʦʢʫʧʦʢ ʽ ʤʽʩʮ ɹʨʦʟʪʘʰʫʚʘʥʥʷ. 

- ɾʫʨʥʘʣʽʩʪʠʢʘ. ɾʫʨʥʘʣʽʩʪʠ ʽ ʨʝʜʘʢʪʦʨʠ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʪʝʥʪʫ. 

- ʈʦʟʚʘʛʠ. ɯʛʨʠ ʽ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʛʝʦʧʨʠʚ'ʷʟʢʦʶ ʽ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, 

ʧʨʠʢʣʘʜʦʤ ʯʦʛʦ ʤʦʞʝ ʙʫʪʠ ʧʦʧʫʣʷʨʥʘ ʱʝ ʥʝʜʘʚʥʦ ʛʨʘ Pokemon GO ʽ ʪ.ʜ. 

ɺʠʥʷʪʢʦʚʦ ʚʘʞʣʠʚʠʤʠ ʥʠʥʽ ʽ ʚ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘʧʨʷʤʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ BD, ʻ ʩʽʣʴʩʴʢʝ, ʣʽʩʦʚʝ, ʚʦʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʛʽʜʴ ʪʘ 

ʦʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ, ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʫʨʙʘʥʽʩʪʠʢʘ, ʤʝʪʝʦʨʦʣʦʛʽʷ ʪʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʥʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ, ʫ ʪ.ʯ. ʚʽʡʩʴʢʦʚʘ ʩʬʝʨʘ [3].  

ʋ [4] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ BD. ɿʘʜʘʯʽ 

ʣʦʢʘʣʴʥʦʛʦ ʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʩʤʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʥʘʚʽʪʴ ʚʠʩʦʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ, ʫ ʙʽʣʴʰʦʩʪʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʪʝʭʥʦʣʦʛʽʡ BD. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʷʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʦʥʚʝʨʛʝʥʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʜʘʥʠʭ ʟ ʥʝʦʧʪʠʯʥʠʭ 

ʜʞʝʨʝʣ (ʨʘʜʘʨʽʚ), ʘʝʨʦʟʥʽʤʢʽʚ, ʜʘʥʠʭ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʝʦʛʨʘʬʽʯʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʪʦʯʦʢ 

ɿʝʤʣʽ ʚ ʜʠʥʘʤʽʮʽ ʟʘ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʦʙʩʷʛ ʜʘʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʪʨʝʙʫʻ BD-ʧʽʜʭʦʜʫ [5]. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʩʪʘʣʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨ̌ʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʥʠʢʣʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʥʘʫʢʦʚʽʡ ʩʧʽʣʴʥʦʪʽ ʽ ʰʠʨʦʢʦʤʫ 

ʟʘʛʘʣʫ ʜʦʩʪʫʧʥʽ ʷʢʽʩʥʽ ʘʢʪʫʘʣʴʥʽ ʪʘ ʘʨʭʽʚʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, ʘ ʪʘʢʦʞ ʨʷʜ ʧʦʪʫʞʥʠʭ 

ʛʝʦʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ Google Maps/Earth. ɺʦʜʥʦʯʘʩ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʛʣʦʙʘʣʴʥʦ 

ʜʦʩʪʫʧʥʠʭ ʢʦʥʢʨʝʪʥʠʭ ʢʘʨʪ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʠʩʦʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ. Google Earth Engine ʟʘʙʝʟʧʝʯʫʻ ʭʤʘʨʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʜʦʩʪʫʧʫ ʪʘ 

ʦʙʨʦʙʢʠ ʚʝʣʠʢʦ ʾ ʢʽʣʴʢʦʩʪ̔ ʚʽʣʴʥʦ ʜʦʩʪʫʧʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ. ʋ [6] 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʣʘʪʬʦʨʤʠ ʧʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʨʽʟʥʦʯʘʩʦʚʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʜʣʷ ʢʘʨʪʫʚʘʥʥʷ ʚʨʦʞʘʶ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʤʘʩʰʪʘʙʫ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘʮʽʦʥʘʣʴʥʦʛʦ. 

ʆʩʥʦʚʥʠʤʠ ʪʨʝʥʜʘʤʠ ʫ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʻ: 

- "ɺʘʞʢʘ" ʦʙʨʦʙʢʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ; 

- ʆʙʨʦʙʢʘ ʚʝʣʠʢʦʛʦ ʧʦʪʦʢʫ ʜʘʥʠʭ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

- ʄʽʛʨʘʮʽʷ ɻɯʉ ʫ ʙʽʢ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

- ʆʨʽʻʥʪʦʚʘʥʽʩʪʴ ʘʥʘʣʽʪʠʢʠ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟ ʧʦʪʦʢʫ ʪʨʘʥʟʘʢʮʽʡ. 

ɺʨʘʭʦʚʫʶʯʠ ʱʦʨʽʯʥʠʡ 20%-ʡ ʧʨʠʨʽʩʪ ʚʝʣʠʢʠʭ ʜʘʥʠʭ [4], ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ 

ʟ'ʷʚʣʷʪʴʩʷ ʥʦʚʽ ʟʘʜʘʯʽ ʪʘ ʚʠʢʣʠʢʠ ʜʣʷ ʬʘʭʽʚʮʽʚ ʫ ʮʽʡ ʩʬʝʨʽ.  
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ʄʆʅɯʊʆʈʀʅɻ ɿʆʅ ɿɸʊʆʇʃɽʅʅʗ ɯ ʇɯɼʊʆʇʃɽʅʅʗ ʋ ɺʋɻʃɽɺʀɼʆɹʋɺʅʀʍ 

ʈɸʁʆʅɸʍ ɼʀʉʊɸʅʎɯʁʅʀʄʀ ʄɽʊʆɼɸʄʀ 

 

˴̃́̎̏̃ ˰Ȣ ˍȢȟ ˗̝̘̏̃́̌̔̋ ˴Ȣ ˜Ȣ 
 

ʇʨʦʮʝʩʠ ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʦʣʦʯʝʥʥʷ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ [1, 4, 5]. ʎʽ ʧʨʦʮʝʩʠ ʚʣʘʩʪʠʚʽ 

ʜʣʷ ʨʽʟʥʠʭ ʚʫʛʣʝʚʠʜʦʙʫʚʥʠʭ ʨʘʡʦʥʽʚ ʩʚʽʪʫ, ʘʣʝ ʤʘʶʪʴ ʚʣʘʩʥʫ ʩʧʝʮʠʬʽʢʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. ɰʭ ʨʦʟʚʠʪʦʢ ʫ ʙʘʩʝʡʥʽ ʟʫʤʦʚʣʶʶʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ (ʤʘʣʦʧʦʣʽʩʴʢʽ 

ʨʽʚʥʠʥʥʽ ʣʘʥʜʰʘʬʪʠ), ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʟʫʤʦʚʣʝʥʽ ʚʠʜʦʙʫʚʘʥʥʷʤ ʽ ʟʙʘʛʘʯʝʥʥʷʤ 

ʚʫʛʽʣʣʷ (ʧʨʦʩʽʜʘʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʦʨʫʰʝʥʥʷ ʚʦʜʦʩʪʦʢʫ, ʣʽʢʚʽʜʘʮʽʷ 

ʰʘʭʪʥʠʭ ʚʠʨʦʙʦʢ ʪʦʱʦ). ɯʥʪʝʥʩʠʚʥʠʡ ʧʨʦʷʚ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʨʠʯʠʥʠʚ ʨʦʟʰʠʨʝʥʥʷ 

ʟʦʥ ʟʘʪʦʧʣʝʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ, ʩʠʣʴʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ. 

ɺʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʦʛʦ ʟʥʽʤʘʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʫ 1997ï1998 ʽ 2010 2015 ʨʨ., ʪʘ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʽʚ Landsat ETM+  ʩʢʣʘʜʝʥʦ ʤʦʜʝʣʽ ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʽ 

ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʦʣʦʯʝʥʥʷ ʤʘʩʰʪʘʙʫ 1 : 25 000 ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʦʛʦ ɻʇʈ ʪʘ 

ʤʘʩʰʪʘʙʫ 1 : 5 000 ʜʣʷ ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ñʄʝʞʠʨʽʯʯʷò [6]. ʇʨʦʩʽʜʘʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ 

ʦʭʦʧʠʣʦ, ʟʜʝʙʽʣʴʰʦʛʦ, ʧʣʦʩʢʽ ʧʦʚʝʨʭʥʽ ʟʘʧʣʘʚ ʽ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʨʽʯʦʢ ɿʘʭʽʜʥʠʡ ɹʫʛ, 

ʈʘʪʘ ʽ ʉʦʣʦʢʽʷ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʩʣʘʙʦʜʨʝʥʦʚʘʥʽ ʦʟʝʨʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʤʝʞʠʨʽʯʯʷ ʮʠʭ ʨʽʯʦʢ. 

ʇʝʨʝʚʘʞʥʦ ʧʽʜʪʦʧʣʝʥʥʷ ʟʥʠʞʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʜʽʣʷʥʦʢ ʽʟ ʤʘʣʦʶ ʛʣʠʙʠʥʦʶ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʩʣʷ ʧʨʦʩʽʜʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 1,5ï2,0 ʤ ʘʙʦ ʟʘ ʫʤʦʚ ʰʪʫʯʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʙʝʟʩʪʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ [2]. 

https://trends.google.com/trends/explore?date=2007-01-01%202017-01-06&q=big%20data
https://trends.google.com/trends/explore?date=2007-01-01%202017-01-06&q=big%20data
https://www.datanami.com/2016/10/17/the-here-and-now-of-big-geospatial-data/
https://www.datanami.com/2016/10/17/the-here-and-now-of-big-geospatial-data/
https://resources.esri.ca/spatial-data-infrastructure/big-geospatial-data-analytics-what-is-it-and-why-is-it-the-vision-of-the-future
https://resources.esri.ca/spatial-data-infrastructure/big-geospatial-data-analytics-what-is-it-and-why-is-it-the-vision-of-the-future
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ʆʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʫ ʟʦʥʘʭ ʟʘʪʦʧʣʝʥʥʷ 

ʽ ʧʽʜʪʦʧʣʝʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ñʉʦʩʥʽʚʢʘò. ɼʦʩʣʽʜʥʫ ʜʽʣʷʥʢʫ 

ʧʣʦʱʝʶ 1,68 ʢʤ2 ʟʘʢʣʘʜʝʥʦ ʚ ʤʝʞʘʭ ʤʫʣʴʜʠ ʧʨʦʩʽʜʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʜ ʰʘʭʪʥʠʤʠ 

ʧʦʣʷʤʠ ʰʘʭʪ ñʅʘʜʽʷò ʽ ñɺʽʜʨʦʜʞʝʥʥʷò. ɺʥʘʩʣʽʜʦʢ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʩʪʽʚ ʽ ʮʽʣʠʢʽʚ, ʛʦʣʦʚʥʦ 

ʚʫʛʽʣʴʥʦʛʦ ʧʣʘʩʪʫ n7
ʥ (ñʩʦʢʘʣʴʩʴʢʠʡò) ʪʘ ʩʫʤʽʞʥʠʭ ʧʣʘʩʪʽʚ (n7, n7

ʚ ʽ n8
ʚ) ʮʠʤʠ ʰʘʭʪʘʤʠ ʚ 

ʤʝʞʘʭ ʤ. ʉʦʩʥʽʚʢʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣ. ʪʘ ʡʦʛʦ ʦʢʨʘʾʥʘʭ ʚʽʜʙʫʣʦʩʷ ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʨʦʩʽʜʘʥʥʷ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʡ ʫʪʚʦʨʝʥʥʷ ʤʫʣʴʜʠ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 1 000 ʤ ʽ ʛʣʠʙʠʥʦʶ ʜʦ 1,6 2,2 ʤ. 

ɺʦʥʘ ʚʠʥʠʢʣʘ ʟʦʚʩʽʤ ʥʝʜʘʚʥʦ (15 20 ʨʦʢʽʚ) ʟʘ ʚʽʜʥʦʩʥʦ ʩʪʠʩʣʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʇʨʦʪʷʛʦʤ 

ʜʚʦʭ ʨʦʢʽʚ ʥʘ ʤʽʩʮʽ ʧʘʩʦʚʠʱ, ʩʽʥʦʞʘʪʝʡ ʽ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ ʩʬʦʨʤʫʚʘʣʘʩʷ ʤʦʣʦʜʘ 

ʘʢʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʧʨʠʪʫʣ ʥʘʙʣʠʟʠʣʘʩʷ ʜʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ. ɺʦʜʥʦʯʘʩ ʫ ʣʽʩʽ, 

ʨʦʟʤʽʱʝʥʦʤʫ ʚ ʤʝʞʘʭ ʩʣʘʙʦʧʨʠʧʽʜʥʷʪʦʛʦ ʤʝʞʠʨʽʯʯʷ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʝʦʣʦʚʠʤʠ ʛʦʨʙʘʤʠ, 

ʚʠʥʠʢʣʠ ʜʚʽ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʦʤ ʧʽʜʪʦʧʣʝʥʽ ʽ ʟʘʙʦʣʦʯʝʥʽ ʧʣʦʱʽ. ɰʭʥʻ ʫʪʚʦʨʝʥʥʷ ʧʦʨʷʜ ʽʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʩʽʜʘʥʥʷʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟʫʤʦʚʣʝʥʦ ʾʾ ʙʝʟʩʪʽʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʘʪʦʧʣʝʥʦʾ ʟʦʥʠ ʧʨʦʚʝʜʝʥʦ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʽʚ Landsat ETM+  ʟ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 15 ʤ ʩʪʘʥʦʤ ʥʘ: 1) 20 ʢʚʽʪʥʷ 2009 ʨ.; 2) 26 ʩʝʨʧʥʷ 2012 ʨ.; 3) 

29 ʙʝʨʝʟʥʷ 2014 ʨ. ʉʝʨʽʶ ʢʦʩʤʦʟʥʽʤʢʽʚ ʦʪʨʠʤʘʥʦ ʟ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ Google Earth 

(http://earth.google.com). ʋ ʧʨʦʮʝʩʽ ʾʭʥʴʦʛʦ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚʠʜʽʣʝʥʦ ʝʪʘʧʠ ʫʪʚʦʨʝʥʥʷ 

ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʚ ʤʝʞʘʭ ʤʫʣʴʜʠ ʧʨʦʩʽʜʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ɿʦʢʨʝʤʘ, ʚʠʜʽʣʝʥʦ 

ʚʽʜʢʨʠʪʽ ʘʢʚʘʪʦʨʽʾ; ʟʘʨʦʩʣʽ ʡ ʟʘʤʫʣʝʥʽ ʚʦʜʥʽ ʧʦʚʝʨʭʥʽ, ʚʢʨʠʪʽ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ; 

ʧʝʨʽʦʜʠʯʥʦ ʟʘʪʦʧʣʝʥʽ ʡ ʩʠʣʴʥʦʧʝʨʝʟʚʦʣʦʞʝʥʽ ʜʽʣʷʥʢʠ ʟ ʦʟʥʘʢʘʤʠ ʟʘʙʦʣʦʯʝʥʥʷ; ʧʽʜʪʦʧʣʝʥʽ ʽ 

ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʜʽʣʷʥʢʠ (ʪʘʙʣ. 1). 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʟʦʥʠ ʟʘʪʦʧʣʝʥʥʷ ʻ ʥʝʟʥʘʯʥʠʤʠ (0,75 1,70 ʤ). ʆʜʥʦʯʘʩʥʦ ʫ 

ʚʦʜʦʡʤʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʝʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʦʤ ʛʣʠʙʰʽ ʜʽʣʷʥʢʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ 

ʚʦʜʦʡʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʜʦʚʞ ʟʘʪʦʧʣʝʥʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʚʽʜʚʽʜʥʦʛʦ ʢʘʥʘʣʫ ʡ ʩʪʘʥʦʚʠʪʴ 

4,5 5,0 ʤ. ɺʽʜʟʥʘʯʠʤʦ ʩʫʪʪʻʚʽ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʚ ʟʦʥʽ, ʟʘʪʦʧʣʝʥʽʡ ʧʦʚʝʨʭʥʝʚʠʤʠ ʽ 

ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʣʠʚʘʥʥʷ ʥʦʩʷʪʴ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ: ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ 

ʧʨʠʧʘʜʘʻ ʥʘ ʩʝʨʧʝʥʴ ʚʝʨʝʩʝʥʴ (ʞʦʚʪʝʥʴ), ʘ ʥʘʡʚʠʱʠʡ  ʥʘ ʙʝʨʝʟʝʥʴ ʢʚʽʪʝʥʴ ʧʦʪʦʯʥʦʛʦ 

ʨʦʢʫ. ʅʘ ʦʩʥʦʚʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʽʚ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʤʘʣʦʚʦʜʥʠʡ ʧʝʨʽʦʜ ʨʽʚʝʥʴ 

ʚʦʜʠ ʧʦʥʠʟʠʚʩʷ ʥʘ 0,32 ʤ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʫ ʧʦʥʘʜ ʜʚʘ 

ʨʘʟʠ. ʋ 2014 ʨ. ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʟʘʪʦʧʣʝʥʽʡ ʟʦʥʽ ʙʫʚ ʥʠʞʯʠʤ ʚʽʜ ʨʽʚʥʷ ʫ 2009 

ʨ. (ʥʘ 0,14 ʤ) ʪʘ ʚʠʟʥʘʯʘʚʩʷ ʤʘʣʦʩʥʽʞʥʠʤ ʨʦʢʦʤ [3]. 

ʊʘʙʣʠʮʷ 1 

ʇʘʨʘʤʝʪʨʠ ʘʢʚʘʪʦʨʽʾ, ʫʪʚʦʨʝʥʦʾ ʚʥʘʩʣʽʜʦʢ ʟʘʪʦʧʣʝʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʤʦʜʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ "ʉʦʩʥʽʚʢʘ" [3] 

ɼʘʪʘ 

ʢʦʩʤʦʟʥʽʤʢʫ 

ʇʣʦʱʘ 

ʚʦʜʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʢʤ2 

ʇʣʦʱʘ 

ʚʽʜʢʨʠʪʦʾ 

ʘʢʚʘʪʦʨʽʾ, ʢʤ2 

ʈʽʚʝʥʴ ʚʦʜʠ, 

ʤ 

ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ 

ʛʣʠʙʠʥʠ, ʤ 

ʆʙôʻʤ ʚʦʜʠ, 

ʤʣʥ. ʤ3 

20 ʢʚʽʪʥʷ 2009 ʨ. 0,528 0,294 0 0,89 1,84 0,749 

26 ʩʝʨʧʥʷ 2012 ʨ. 0,314 0,177 -0,32 0,57 1,52 0,347 

29 ʙʝʨʝʟʥʷ 2014 ʨ. 0,724 0,315 -0,14 0,75 1,70 0,842 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʜʜʝʰʠʬʨʦʚʘʥʠʭ ʢʦʩʤʦʟʥʽʤʢʽʚ ʩʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝʤʫ ʣʘʥʜʰʘʬʪʥʦ-

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʦʥʫʚʘʥʥʷ ʟʘʪʦʧʣʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ (ʨʠʩ. 1). ʇʨʠ 

ʮʴʦʤʫ ʚʠʜʽʣʝʥʦ ʧôʷʪʴ ʟʦʥ. 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  

 

 

102 

 

 
ʈʠʩ. 1. ʃʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʝ ʟʦʥʫʚʘʥʥʷ ʟʘʪʦʧʣʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ 

 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1. ɺʽʜʢʨʠʪʽ ʚʦʜʥʽ ʧʦʚʝʨʭʥʽ ʟ ʛʣʠʙʠʥʦʶ ʧʦʥʘʜ 1,0 ʤ (ʟʦʥʘ ɸ); 

2. ɿʘʨʦʩʣʽ ʚʦʜʥʽ ʧʦʚʝʨʭʥʽ ʟ ʛʣʠʙʠʥʦʶ ʜʦ 0,5ï1,0 ʤ, ʚʢʨʠʪʽ ʦʯʝʨʝʪʘʤʠ, ʣʦʟʦʶ, ʨʷʩʢʦʶ ʽ 

ʚʦʜʦʨʦʩʪʷʤʠ ʟ ʦʟʥʘʢʘʤʠ ʟʘʤʫʣʝʥʥʷ (ʟʦʥʘ ɹ); 3. ʇʝʨʽʦʜʠʯʥʦ ʟʘʪʦʧʣʝʥʽ ʡ ʧʝʨʝʟʚʦʣʦʞʝʥʽ 

ʟʝʤʣʽ, ʚʢʨʠʪʽ ʦʯʝʨʝʪʘʤʠ ʽ ʣʦʟʦʶ ʟ ʦʟʥʘʢʘʤʠ ʟʘʙʦʣʦʯʝʥʥʷ (ʟʦʥʘ ɺ); 

4. ʉʠʣʴʥʦʧʝʨʝʟʚʦʣʦʞʝʥʽ ʟʝʤʣʽ, ʚʢʨʠʪʽ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟ ʦʟʥʘʢʘʤʠ ʟʘʙʦʣʦʯʝʥʥʷ 

(ʟʦʥʘ ɻ); 5. ʇʝʨʝʟʚʦʣʦʞʝʥʽ ʽ ʧʽʜʪʦʧʣʝʥʽ ʟʝʤʣʽ, ʚʢʨʠʪʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ʟʦʥʘ 

ɼ); 6. ʄʝʞʘ ʚʽʜʢʨʠʪʠʭ ʚʦʜʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʘʥʦʤ ʥʘ 20 ʢʚʽʪʥʷ 2009 ʨ.; 7. ʄʝʞʘ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʽ ʧʽʜʪʦʧʣʝʥʠʭ ʟʝʤʝʣʴ ʩʪʘʥʦʤ ʥʘ 20 ʢʚʽʪʥʷ 2009 ʨ.; 8. ʇʫʥʢʪʠ 

ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʦ ʧʨʦʮʝʩʠ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʧʦʩʪʫʧʦʚʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʘʢʚʘʪʦʨʽʾ ʫ ʩʭʽʜʥʦʤʫ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʧʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʪʦʧʣʝʥʽ ʽ ʟʘʙʦʣʦʯʝʥʽ ʜʽʣʷʥʢʠ ʟʤʽʩʪʠʣʠʩʷ ʫ ʙʽʢ 

ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ ʥʘ 1,2 7,1 ʤ, ʘ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʚʦʜʠ ʫ ʢʚʽʪʥʽ 2009 ʨ.  ʥʘ 7 15 ʤ. 

ɿʥʘʯʥʦ ʰʚʠʜʰʝ ʟʤʽʱʝʥʥʷ ʚʦʜʦʡʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʜʦ 20

110 ʤ). ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʟʦʥʠ ʟʘʪʦʧʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 1,4 3,0 ʤ/ʨʽʢ. 

ɿʤʽʱʝʥʥʷ ʘʢʚʘʪʦʨʽʾ ʚʠʢʣʠʢʘʥʝ ʨʦʟʰʠʨʝʥʥʷʤ ʤʫʣʴʜʠ ʧʨʦʩʽʜʘʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʤʽʩʪʘ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʽʟ ʘʢʪʠʚʥʠʤ ʧʨʦʩʽʜʘʥʥʷʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʜ ʨʦʟʨʦʙʣʝʥʠʤʠ ʚ ʦʩʪʘʥʥʽ ʧᾷʷʪʴ ʚʽʩʽʤ 

ʨʦʢʽʚ ʚʫʛʽʣʴʥʠʤʠ ʣʘʚʘʤʠ ʧʽʜ ʣʽʢʘʨʥʝʶ ʽ ʟʘʙʫʜʦʚʦʶ ʤʽʩʪʘ. ɺʦʜʥʦʯʘʩ, ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝʟʥʘʯʥʝ ʦʩʫʰʝʥʥʷ ʧʣʦʱ, ʧʦʷʚʘ ʷʢʠʭ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʤʫʣʴʜʠ ʧʨʦʩʽʜʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ ʜʦʚʢʦʣʘ ʟʦʥʠ ʟʘʪʦʧʣʝʥʥʷ ʽ 

ʧʽʜʪʦʧʣʝʥʥʷ ʥʘʣʘʛʦʜʞʝʥʦ ʩʠʩʪʝʤʫ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʥʦʚʠʭ ʘʝʨʦ- ʽ ʢʦʩʤʦʟʥʽʤʢʽʚ. 26 ʪʨʘʚʥʷ 2016 ʨ. ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʝ ʜʝʪʘʣʴʥʝ ʟʥʽʤʘʥʥʷ 

ʤʦʜʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʥʘ DJI Phantom 3 Professional. ʅʠʥʽ ʧʨʦʜʦʚʞʫʶʪʴ 

ʬʦʨʤʫʚʘʪʠʩʷ ʯʠʩʣʝʥʥʽ ʦʩʝʨʝʜʢʠ-ʦʩʪʨʦʚʠ ʡ ʧʽʜʚʦʜʥʽ ʧʽʜʥʷʪʪʷ, ʱʦ ʟʘʨʦʩʪʘʶʪʴ ʦʯʝʨʝʪʘʤʠ 

ʽ ʨʦʛʦʟʦʶ. ʎʽ ʦʩʝʨʝʜʢʠ ʩʝʟʦʥʥʦ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʦʧʫʩʢʘʶʪʴʩʷ ʧʽʜ ʚʦʜʫ. ɺʦʜʥʦʯʘʩ, 

ʚ ʤʝʞʘʭ ʟʘʨʦʩʣʠʭ ʜʽʣʷʥʦʢ ʫʪʚʦʨʝʥʽ ʥʝʚʝʣʠʢʽ ñʚʽʢʥʘò (ʟʦʥʠ ʚʽʜʢʨʠʪʦʛʦ ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ) 

ʪʘ ʟʦʥʠ ʽʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʛʦʟʦʚʦ-ʦʯʝʨʝʪʷʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ɺʽʜʟʥʘʯʠʤʦ ʡ ʩʫʪʪʻʚʽ 

ʟʤʽʥʠ ʫ ʙʝʨʝʛʦʚʽʡ ʩʤʫʟʽ ʚʦʜʦʡʤ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʦʣʦʯʝʥʥʷ ʡ ʟʘʨʦʩʪʘʥʥʷ 
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ʨʷʩʢʦʶ. ʊʘʢ, ʚ ʤʝʞʘʭ ʧʽʜʪʦʧʣʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʧʣʦʱ ʩʬʦʨʤʫʚʘʣʠʩʷ ʟʘʨʦʩʣʽ ʚʦʜʥʽ 

ʧʦʚʝʨʭʥʽ, ʚʢʨʠʪʽ ʛʽʜʨʦʬʽʪʘʤʠ ʽʟ ʦʟʥʘʢʘʤʠ ʟʘʤʫʣʝʥʥʷ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʇ. ʂʦʚʘʣʴʯʫʢ // ɻʽʜʨʦʣʦʛʽʷ, ʛʽʜʨʦʭʽʤʽʷ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʷ. ï 2003. ï ʊ. 5. ï ʉ. 345ï355. 

3. ɯʚʘʥʦʚ ɭ. ʈʦʟʚʠʪʦʢ ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʦʣʦʯʝʥʥʷ ʫ ʤʝʞʘʭ 

ʚʫʛʣʝʜʦʙʫʚʥʠʭ ʨʘʡʦʥʽʚ / ɭ. ɯʚʘʥʦʚ, ɺ. ɹʽʣʘʥʶʢ, ɭ. ʊʠʭʘʥʦʚʠʯ // ɺʽʪʯʠʟʥʷʥʘ ʥʘʫʢʘ 

ʥʘ ʟʣʘʤʽ ʝʧʦʭ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ : ʤʘʪʝʨ. ʍɯɯ-ʦʾ ɺʩʝʫʢʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬ. ï ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2015.  ʉ. 16 23. 
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ˎ́̒́̑́̂ ˝Ȣ˙Ȣȟ ˛̒̓́̐̆̎̋̏ ˏȢˍȢȟ ˎ́̑́̎̏̃́ ˟ȢˍȢ 
 

ʇʨʦʙʣʝʤʘ ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʟʘʚʞʜʠ ʙʫʣʘ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʋʢʨʘʾʥʠ. 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʚʠʨʫʙʢʠ ʣʽʩʽʚ, ʥʝʟʘʢʦʥʥʝ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, ʚʠʚʽʟ 

ʩʤʽʪʪʷ ʥʘ ʥʝʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʮʴʦʛʦ ʪʝʨʠʪʦʨʽʾ, ʪʦʱʦ. ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ 

ʻ ʤʘʡʥʦʤ ʛʨʦʤʘʜʠ ʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽ ʦʪʨʠʤʫʚʘʪʠ ʟʘ ʮʝ ʧʝʚʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ. ɺ ʛʨʫʜʥʽ 2016 ʨʦʢʫ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ EGAP CHALLENGE [1] ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʧʨʦʝʢʪ çɿʥʘʡʜʝʥʦè [2], ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʷʢʦʛʦ ʻ ʢʦʥʪʨʦʣʴ 

ʪʘ ʧʦʧʝʨʜʞʝʥʥʷ ʧʦʨʫʰʝʥʴ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʣʽʩʦʚʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ.  

ʂʦʤʧʣʝʢʩʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʚʩʝʤʦʞʣʠʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʡʦʛʦ 

ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʩʫʧʫʪʥʠʢʦʚʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʻ 

ʦʙôʻʢʪʠʚʥʠʤ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ɿʝʤʣʶ, ʪʘʢ ʽ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ 

ʘʧʘʨʘʪʠ (ɹʇʃɸ), ʷʢʽ ʧʦʧʨʠ ʚʝʣʠʢʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʢʫʧʽʚʣʶ ʪʘ ʘʤʦʨʪʠʟʘʮʽʶ ʻ 

ʧʨʦʩʪʦ ʥʝʟʘʤʽʥʥʠʤʠ ʚ ʝʢʩʪʨʝʥʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʦʯʽʢʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʨʝʚʽʟʠʪʫ 
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ʪʝʨʠʪʦʨʽʾ ʻ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʠʤ (ʩʪʠʭʽʡʥʽ ʣʠʭʘ, ʚʠʨʫʙʢʘ ʣʽʩʫ, ʪʦʱʦ). ʉʫʧʫʪʥʠʢʦʚʽ 

ʟʦʙʨʘʞʝʥʥʷ ʭʦʯ ʽ ʤʘʶʪʴ ʨʷʜ ʣʽʤʽʪʫʶʯʠ ʬʘʢʪʦʨʽʚ ʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ (ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʦʧʘʜʠ, 

ʭʤʘʨʥʽʩʪʴ), ʦʜʥʘʢ ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ ʽ ʧʦʩʪʘʯʘʶʪʴʩʷ ʤʘʡʞʝ 1-2 ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ (ʤʦʚʘ ʡʜʝ 

ʧʨʦ ʙʝʟʢʦʰʪʦʚʥʽ ʜʘʥʽ 10-60ʤ ʨʦʟʨʽʟʥʝʥʥʷ). ʊʦʤʫ ʾʭ ʧʦʩʪʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ, ʯʠ ʚʠʨʫʙʮʽ ʣʽʩʽʚ. ʅʘ ʦʩʥʦʚʽ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʢʘʨʪʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ [3], ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʷʢʠʭ ʽ ʙʫʜʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠʩʷ ʚʩʽ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ (ʩʭʦʜʠ 

ʥʘ ʧʦʣʷʭ, ʟʙʽʨ ʚʨʦʞʘʶ, ʨʦʟʦʨʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʟʘʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʡ, ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʪʦʱʦ). 

ʊʘʢ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʢʦʤʘʥʜʘ 

ʧʨʦʝʢʪʫ çɿʥʘʡʜʝʥʦè ʽʜʝʥʪʠʬʽʢʫʚʘʣʘ ʚʠʨʫʙʢʫ ʣʽʩʫ ʚ ʣʽʩʦʚʦʤʫ ʤʘʩʠʚʽ ʧʦʨʫʯ ʟ ʩ. ɺʠʰʝʥʴʢʠ 

ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 1), ʧʝʨʝʚʽʨʠʣʘ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʟʡʦʤʢʠ ʪʘ 

ʧʝʨʝʜʘʣʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʦ ʩʝʣʠʱʥʦʾ ʨʘʜʠ. 

 

 

     
 

ʈʠʩ. 1. ɿʘʚʽʨʢʘ ʚʠʨʫʙʦʢ ʟʥʘʡʜʝʥʠʭ ʥʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɹʇʃɸ. ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʩ. ɺʠʰʝʥʴʢʠ, 22 ʙʝʨʝʟʥʷ 2017 ʨʦʢʫ. 

 

ɺ ʤʝʞʘʭ ʩʧʽʚʧʨʘʮʽ ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ çɿʥʘʡʜʝʥʦè ʪʘ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʪʘ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ [4], ʙʫʣʘ ʩʪʚʦʨʝʥʽ ʢʘʨʪʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ 

ʅʝʤʠʨʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ Landsat-8, Sentinel-1 (SAR) ʪʘ Sentinel-2A. ɿʘʛʘʣʴʥʘ 

ʪʦʯʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʘʩʽʚ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ (ʦʟ. ʟʝʨʥʦʚʽ, ʦʟ. ʨʽʧʘʢ, ʷʨʽ ʢʫʣʴʪʫʨʠ, ʣʽʩʠ, 

ʥʝʦʙʨʦʙʣʶʚʘʥʽ ʟʝʤʣʽ, ʰʪʫʯʥʽ ʦʙôʻʢʪʠ ʪʘ ʟʘʙʫʜʦʚʠ) ʩʢʣʘʣʘ 98,1%. ʇʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʩʧʽʚʧʨʘʮʽ ʟ ʤʽʩʮʝʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʦʨʛʘʥʽʚ ʜʝʨʞ. ʧʨʘʚʣʽʥʥʷ ʙʫʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ 

ʬʘʢʪ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʟʝʤʝʣʴ ʦʨʝʥʜʘʨʝʤ (ʨʠʩ. 2). ʉʧʽʚʩʪʘʚʠʚʰʠ ʦʪʨʠʤʘʥʫ 

ʢʘʨʪʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʢʦʥʪʫʨʠ ʧʘʾʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʩʴʢʦʶ ʨʘʜʦʶ, ʚʜʘʣʦʩʷ ʦʮʽʥʠʪʠ 

ʦʪʨʠʤʘʥʥʽ ʟʙʠʪʢʠ. ɸ ʩʘʤʝ, ʦʨʝʥʜʘʨʝʤ ʟʝʤʝʣʴʥʠʭ ʧʘʾʚ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦ ʨʦʟʦʨʘʥʦ 5,9 ʛʘ 

ʟʝʤʝʣʴ ʧʨʠʙʝʨʝʞʥʦ-ʟʘʭʠʩʥʦʛʦ ʬʦʥʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʥʦʛʦ ʢʣʦʧʦʪʘʥʥʷ, ʦʨʝʥʜʘʨʝʤ 

ʩʧʣʘʯʝʥʦ ʰʪʨʘʬ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʶ ʟʝʤʣʝʶ ʙʝʟ ʜʦʢʫʤʝʥʪʽʚ ʟʘ 2016 ʨʽʢ ʫ ʨʦʟʤʽʨʽ 7 ʪʠʩ. ʛʨʥ. 
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ʈʠʩ. 2. ɯʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʦʨʫʰʝʥʥʷ ʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ 2017 ʨʽʢ 

 

ʇʣʽʜʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʘʣʴʰʦʾ ʩʧʽʚʧʨʘʮʽ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʅʋɹʽʇ 

ʋʢʨʘʾʥʠ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ çɿʥʘʡʜʝʥʦè ʜʦʟʚʦʣʠʪʴ ʜʝʨʞʘʚʥʠʤ ʢʦʥʪʨʦʣʶʶʯʠʤ 

ʦʨʛʘʥʘʤ ʪʘ ʛʨʦʤʘʜʩʴʢʠʤ ʘʢʪʠʚʽʩʪʘʤ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʢʦʥʪʨʦʣʶ ʟʘ ʮʽʣʴʦʚʠʤ (ʪʽʥʴʦʚʠʤ) 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴ ʩ/ʛ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤʠ ʚʠʨʫʙʢʘʤʠ ʣʽʩʽʚ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʤʽʪʪʻʟʚʘʣʠʱ. 
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ʄʆʅʀʊʆʈʀʅɻ ʇʆʉɽɺʆɺ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ: 

ɸʃʔʊɽʈʅɸʊʀɺʓ ʇʆʃʋʏɽʅʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ɼɸʅʅʓʍ ʀ ʀʍ 

ʆɹʈɸɹʆʊʂʀ 

 

˗̖̏́̎ ˞Ȣ˞Ȣ  
 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʝʢʪʨ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʦʩʪʘʚʢʘʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʝʥʩʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʠ ʘʚʠʘʮʠʦʥʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ (ʚ ʪ.ʯ. ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ), ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʩʥʠʤʢʦʚ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ, ʥʦ 

ʠ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ  ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʠ.   

ɼʘʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʠʰʫ ʚ ʩʠʩʪʝʤʝ ɼɿɿ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩ ɹʇʃɸ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʶʪ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʤʝʨʳ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʳʥʢʝ ʋʢʨʘʠʥʳ - 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ MiniMCA6 (Tetracam Inc., ʉʐɸ), Canon S100 RGB, Canon 

S100-NDVI (SenseFly, ʐʚʝʡʮʘʨʠʷ), ʜʨʫʛʠʝ.  ʂʦʤʧʘʥʠʷ Tetracam Inc. ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ 

ʢʦʤʧʘʥʠʝʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʤʝʨ 

ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢ ʥʠʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [1]. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʤʝʨ ʪʠʧʘ ADC (ADC, ADCAir, ADCLite, ADCMicro, ADCSnap) 

ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ, ʦʙʦʨʫʜʫʝʤʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ʚ ʟʝʣʝʥʦʤ, 

ʢʨʘʩʥʦʤ ʠ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʧʝʢʪʨʘʭ, ʧʦʜʦʙʥʳʤ ʩʧʝʢʪʨʘʤ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ 

Landsat. ɺʪʦʨʘʷ ʛʨʫʧʧʘ - ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ ʩʝʨʠʠ MiniMCA ʩʦʜʝʨʞʘʪ ʯʝʪʳʨʝ, 

ʰʝʩʪʴ ʠʣʠ ʜʚʝʥʘʜʮʘʪʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʢʘʤʝʨ, ʢʘʞʜʘʷ ʠʭ ʢʦʪʦʨʳʭ 

ʩʧʦʩʦʙʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʭʚʘʪʠʪʴ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʝʤ [2]. ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ MiniMCA ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʤʧʣʝʢʪʘʮʠʠ ʠʤʝʝʪ 4, 6 ʠʣʠ 12 ʦʧʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʘʤʝʨ 

ʪʠʧʘ MCA ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʤʧʣʝʢʪʘʮʠʷ ʢʘʥʘʣʴʥʳʭ ʬʠʣʴʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦ ʟʘʢʘʟʫ. ʂʘʥʘʣʴʥʳʝ ʬʠʣʴʪʨʳ ʚ ʥʝʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʤʦʛʫʪ 

ʟʘʤʝʥʷʪʴʩʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ MiniMCA6 ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʥʘʣʴʥʳʭ ʬʠʣʴʪʨʦʚ (ʥʦʩʠʪʝʣʴ  ɹʇʃɸ çʉʧʝʢʪʘʪʦʨ): 

ʬʠʣʴʪʨ 490FS10-25 - ʛʦʣʫʙʦʡ ʩʧʝʢʪʨ (BLUE); ʬʠʣʴʪʨ 550FS10-25 - ʟʝʣʝʥʳʡ ʩʧʝʢʪʨ 

(GREEN); ʬʠʣʴʪʨ 550FS10-25 - ʟʝʣʝʥʳʡ ʩʧʝʢʪʨ (RED); ʬʠʣʴʪʨ 720FS10-25 - ʩʧʝʢʪʨ 

çʢʨʘʩʥʳʡ ʢʨʘʡè  (RedEdge); ʬʠʣʴʪʨ 800FS10-25 - ʙʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʧʝʢʪʨ (NIR-

1); ʬʠʣʴʪʨ 900FS20-25 - ʙʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʧʝʢʪʨ (NIR-2).  

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʥʘʢʣʦʥʝ ʣʠʥʠʠ ʧʦʯʚʳ ʠ  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʠʥʜʝʢʩʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʥʘʣʳ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʦʡ 

ʢʘʤʝʨʳ MiniMCA6 ʦʪʚʝʯʘʶʪ ʧʦ ʜʣʠʥʝ ʚʦʣʥʳ ʜʘʥʥʳʤ  ʢʦʩʤʠʯʝʩʢʠʭ ʩʝʥʩʦʨʦʚ  ʚʳʩʦʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ; ʧʦ ʰʠʨʠʥʝ ʩʧʝʢʪʨʘ - ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʤ ʩʝʥʩʦʨʘʤ.  

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʪʠʧ ʠ ʚʝʩ ʚʦʟʤʦʞʥʦʡ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ; ʩʪʦʠʤʦʩʪʴ; ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʦʣʝʪʫ ʠ ʧʦʣʝʪʥʦʝ ʚʨʝʤʷ ʥʘ ʦʜʥʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ; ʩʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ ʟʘ 

ʚʨʝʤʷ ʦʜʥʦʛʦ ʧʦʣʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʪʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ɹʇʃɸ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 



V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʲʝʤʢʠ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ; ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʘʪʥʦʛʦ 

ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;  ʪʨʘʥʩʧʦʨʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɹʇʃɸ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʩ ʢʘʢʦʡ ʮʝʣʴʶ 

ʦʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʇʨʠ ʚʳʙʦʨʝ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʙʝʩʧʠʣʦʪʥʦʡ ʩʲʝʤʢʝ, ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʩʲʝʤʢʠ ʩ ɹʇʃɸ, ʚʩʝ ʦʥʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʙʦʨʘ  

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ.  

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ: PHOTOMOD UAS 

(ʈʘʢʫʨʩ); Agisoft PhotoScan (Agisoft LLC); Inpho UASMaster (Trimble); PixelWrench2 

(Tetracam Inc.); Pix4DmapperPro (EPFL); ENVI ONEBUTTON  (Harris Geospatial).  

ɽʩʣʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʦʟʜʘʚʘʪʴ ʦʨʪʦʬʦʪʦ ʠ 3-ʭ ʤʝʨʥʳʝ ʤʦʜʝʣʠ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ: Agisoft 

PhotoScan, PhotoModeler ʠ ʪ. ʜ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ 3-ʭ ʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ: PHOTOMOD UAS, 

Inpho UASMaster, IMAGINE Photogrammetry. ɼʦʩʪʘʪʦʯʥʦ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

PHOTOMOD UAS, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ɹʇʃɸ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ: ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ, 3D-

ʚʝʢʪʦʨʦʚ, ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʥʘʣʠʯʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [3]. 

 Info UASMaster ï ʦʪʣʠʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʩʠʩʪʝʤ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ ʣʝʛʢʦʩʪʴ 

ʦʧʝʨʘʮʠʡ ʠ ʤʦʱʥʦʩʪʴ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ  [4]. ʇʆ Info UASMaster 

ʩʧʦʩʦʙʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩ ɹʇʃɸ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: ʬʶʟʝʣʷʞʥʳʭ, ʣʝʪʘʶʱʝʝ ʢʨʳʣʦ, ʛʝʣʠʢʦʧʪʝʨʦʚ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʪʦʯʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʩʚʷʟʫʶʱʠʭ ʪʦʯʝʢ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 

ʧʠʨʘʤʠʜ ʠʟʦʙʨʘʞʝʥʠʡ, ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʧʨʦʝʢʪ ʩʥʠʤʢʦʚ (ʧʠʨʘʤʠʜʘ ʠʟʦʙʨʘʞʝʥʠʡ ð ʵʪʦ 

ʢʦʣʣʝʢʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʫʪʝʤ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʤʠʥʠʤʘʣʴʥʘʷ ʪʦʯʢʘ ʚ ʦʜʠʥ 

ʧʠʢʩʝʣʴ). 

ɺʳʚʦʜʳ. ɼʘʥʥʳʝ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʢʘʤʝʨʳ MiniMCA6 ʠ ʝʝ ʘʥʘʣʦʛʦʚ  ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʷʶʪ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ 

3-ʭ ʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʪʠʧʘ ERDAS Photogrammetry, Info 

UASMaster.  

ʇɽʈɽʏɽʅʔ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
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ʂɸʈʊʆɻʈɸʌʋɺɸʅʅʗ ʂʆʈʄʆɺʆɰ ɹɸɿʀ ɹɼɾɯʃʔʅʀʎʊɺɸ ɿɸ ɼɸʅʀʄʀ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʅʗ ɿɽʄʃɯ 

 

˙̏ ̒̋́̌̆̎̋̏ ˍȢˍȢ 
 

ɺʩʪʫʧ. ɺ ʋʢʨʘʾʥʽ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʝ ʙʜʞʽʣʴʥʠʮʪʚʦ [1]. ɻʘʣʫʟʴ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʪʠʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʨʤʦʚʦʾ ʙʘʟʠ. ʆʜʥʘʢ ʧʣʦʱʽ ʤʝʜʦʥʦʩʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘʢ ʽ ʜʝʨʝʚʥʠʭ ʢʫʣʴʪʫʨ, ʱʦʨʽʯʥʦ 

ʟʤʽʥʶʶʪʴʩʷ. ɼʝʷʢʽ ʟʝʤʣʝʚʣʘʩʥʠʢʠ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʩʽʚʦʟʤʽʥʠ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʣʘʥʫʚʘʥʥʷ ʧʣʦʱ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʙʜʞʽʣʴʥʠʮʪʚʘ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʙʜʞʽʣʴʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʩʽʢ, ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʽʜʜʘʣʽ ʣʴʦʪʫ ʙʜʞʦʣʠ ʜʣʷ ʟʙʦʨʫ 

ʥʝʢʪʘʨʫ ʪʘ ʧʠʣʢʫ. 

ɿʘ ʦʛʣʷʜʦʚʽʩʪʶ, ʰʚʠʜʢʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʪʘ ʦʙôʻʢʪʠʚʥʽʩʪʶ ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʙʜʞʽʣʴʥʠʮʪʚʘ ʪʘ ʾʾ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʠʭ 

ʪʝʨʠʪʦʨʽʷʭ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʙʜʞʽʣʴʥʠʮʪʚʘ ʙʫʣʠ ʽ ʻ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ: ɻ.ʄ. ɻʨʝʯʢʘ, 

ɸ.ɯ. ʏʝʨʢʘʩʦʚʘ ʪʘ ʽʥ. [1-2]. ʇʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʘʥʫ 

ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʫ ʧʨʘʮʷʭ ʉ.ʉ. ʂʦʭʘʥ (2011-2014 

ʨʨ.), ʄ.ʇ. ʉʣʦʙʦʜʷʥʠʢ (2014), ʪʘ ʽʥ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʴ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ 

ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ, ʷʢ ɸ. ɸ. ʃʷʱʝʥʢʘ (2010-2015 ʨʨ.), ʖ. ʆ. ʂʘʨʧʽʥʩʴʢʦʛʦ 

(2015), ʖ. ʄ. ʇʘʣʝʭʠ (2001), ʇ. ɻ. ʏʝʨʥʷʛʠ (2005) ʪʘ ʽʥʰʠʭ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [6] ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʣʦʱ ʢʦʨʤʦʚʦʾ ʙʘʟʠ 

ʙʜʞʽʣʴʥʠʮʪʚʘ ʟʘ ʜʘʥʠʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʚʦʜʥʦʯʘʩ ʥʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʧʦʨʷʜʢʫ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʩʽʢ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ 

ʙʜʞʽʣʴʥʠʮʪʚʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʩʽʢ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʦʛʦ 

ʘʧʘʨʘʪʘ (ʂɸ) Landsat 8 (ʩʝʥʩʦʨ OLI).  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ 

(ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʝʜʦʥʦʩʥʠʭ ʢʫʣʴʪʫʨ); ʩʪʘʪʠʩʪʠʯʥʠʡ (ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ); 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ (ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ). 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʤʦʜʫʣʽ ʟ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ Idrisi Selva.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʮʝʩʫ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʝʜʦʥʦʩʥʠʭ ʢʫʣʴʪʫʨ ʟʘ ʜʘʥʠʤʠ ɼɿɿ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. 

ɿʘ ʜʘʥʠʤʠ Landsat 8 ʩʪʚʦʨʝʥʦ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100000 ʽ ʜʨʽʙʥʽʰʝ. ʊʘʢʽ 

ʢʘʨʪʠ ʜʦʟʚʦʣʷʪʴ ʦʮʽʥʠʪʠ ʢʦʨʤʦʚʫ ʙʘʟʫ ʙʜʞʽʣʴʥʠʮʪʚʘ ʥʘ ʪʝʨʠʪʦʨʽʶ ʦʢʨʝʤʦʛʦ ʨʘʡʦʥʫ, 

ʛʨʫʧʠ ʨʘʡʦʥʽʚ ʘʙʦ ʦʙʣʘʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ ʤʝʪʦʜʘʤʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʜʘʣʽ ʣʴʦʪʫ ʙʜʞʦʣʠ ʜʣʷ ʟʙʦʨʫ ʥʝʢʪʘʨʫ ʪʘ 

ʧʠʣʢʫ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʩʽʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʜʦʥʦʩʥʠʭ ʢʫʣʴʪʫʨ, ʘ ʡ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʚʽʜʜʘʣʴ ʚʽʜ ʜʦʨʽʛ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʨʫʭʦʤ ʥʝ ʤʝʥʰʝ 500 ʤ, ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʪʘ ʧʪʘʭʦʬʝʨʤ ï 1 ʢʤ, ʚʽʜʩʪʘʥʴ ʚʽʜ 
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ʚʦʩʢʦʧʝʨʝʨʦʙʥʠʭ, ʢʦʥʜʠʪʝʨʩʴʢʠʭ, ʭʽʤʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʜʞʝʨʝʣ ʤʽʢʨʦʭʚʠʣʴʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚ ʦʨʝʥʜʫ.  

 
ʈʠʩ.1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʪʝʤʘʪʠʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

 

ɺʠʩʥʦʚʦʢ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʪʝʤʘʪʠʯʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʙʜʞʽʣʴʥʠʮʪʚʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ Landsat 

8 ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʝʢʪʘʨʥʠʭ ʪʘ 

ʧʠʣʢʦʚʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʤʘʩʰʪʘʙʫ 1:100000 ʽ ʜʨʽʙʥʽʰʝ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʩʽʢ. 

ʆʜʥʘʢ, ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʘʩʽʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʽ ʧʣʘʥʠ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʉʫʯʘʩʥʠʡ ʤʝʜʦʟʙʽʨ ʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʜʞʦʣʠʥʠʤʠ ʩʽʤôʷʤʠ / ɻ. ʄ. ɻʨʝʯʢʘ. 
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2. ʏʝʨʢʘʩʦʚʘ ɸ.ɯ. ɹʜʞʽʣʴʥʠʮʪʚʦ / ɸ.ɯ. ʏʝʨʢʘʩʦʚʘ, ɺ.ʄ. ɹʣʦʥʩʴʢʘ, ʇ.ʆ. ɻʫʙʘ, ɯ.ʂ. 
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3. ʂʦʭʘʥ ʉ.ʉ. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʟʦʙʨʘʞʝʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʪʘʥʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ / ʉ.ʉ. ʂʦʭʘʥ, ɸ.ɸ. ʄʦʩʢʘʣʝʥʢʦ // ɹʽʦʨʝʩʫʨʩʠ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï 2011. - ˉ1-2. ï ʉ. 198-204. 

4. ʃʷʱʝʥʢʦ ɸ. ɸ. ʉʪʨʫʢʪʫʨʘ ʽ ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʘʪʘʣʦʛʫ ʪʘ ʙʘʟʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ / ɸ. ɸ. ʃʷʱʝʥʢʦ, ɸ. ɻ. ʏʝʨʽʥ // ɯʥʞʝʥʝʨʥʘ ʛʝʦʜʝʟʽʷ : ʥʘʫʢ.-

ʪʝʭʥ. ʟʙ. ï ʂ.: ʂʅʋɹɸ, 2010. ï ɺʠʧ. 55. ï ʉ. 118 ï 127. 
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ʇ. ɻ. ʏʝʨʥʷʛʘ, ʉ. ɺ. ɹʫʣʘʢʝʚʠʯ // ʉʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ: 

ʟʙ. ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ï ʃʴʚʽʚ: çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2005. ï ʉ. 290ï294. 

6. ʄʦʩʢʘʣʝʥʢʦ ɸ.ɸ. Bee forage mapping based on multispectral images Landsat 
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ʋɼʂ 004.62 

 

Oʎɯʅʂɸ ʉʊɸʅʋ ɼɽɻʈɸɼɸʎɯɰ ɿɽʄɽʃʔ ɺ ʋʂʈɸɰʅɯ ɿɸ ɻʃʆɹɸʃʔʅʀʄʀ ʊɸ 

ʈɽɻɯʆʅɸʃʔʅʀʄʀ ɼɸʅʀʄʀ ɺ ʇʈʆɻʈɸʄɯ UN CCD 

 

˗̨̏̌̏̓̊ ˍȢˏȢȟ ˬ̊̌̉̍̏̃ ˎȢˬȢȟ ˘̟́̃̑̆̎̋ ˙Ȣ˞Ȣ 
 

ɺ ʤʝʞʘʭ ʢʦʥʚʝʥʮʽʾ ʆʆʅ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʦʧʫʩʪʝʣʶʚʘʥʥʷʤ, ʚʠʟʥʘʯʝʥʦ ʨʷʜ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ˇʨʫʥʪʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʡʪʨʘʣʴʥʠʡ ʨʽʚʝʥʴ ʾʭ ʜʝʛʨʘʜʘʮʽʾ (Land Degradation Neutrality ï LDN). 

ʉʝʨʝʜ ʮʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʚʠʜʽʣʝʥʦ ʪʨʝʥʜʠ ʟʤʽʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ (Vegetative Land 

Cover Change) ʪʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ˇʨʫʥʪʽʚ (Land Productivity Dynamics - 

LPD) ʟʘ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ [1-3], ʷʢʽ ʻ ʦʙôʻʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʚ ʪʦʤʫ ʯʠʩʣ ʽ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ [4]. 

ɼʣʷ ʧʽʣʦʪʥʠʭ ʢʨʘʾʥ, ʜʦ ʧʝʨʝʣʽʢʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʽ ʋʢʨʘʾʥʘ, ʚ ʤʝʞʘʭ ʛʣʦʙʘʣʴʥʦʾ 

ʽʥʽʮʽʘʪʠʚʠ ʆʆʅ ʚʠʟʥʘʯʝʥʦ ʛʣʦʙʘʣʴʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʧʨʦʜʫʢʪʠ ʥʠʟʴʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʨʽʟʥʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚʧʨʦʜʦʚʞ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ (ʥʘ ʨʽʚʥʽ ʜʝʩʷʪʠʣʽʪʴ) ʪʘ ʦʮʽʥʶʚʘʪʠ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ, ʚʠʷʚʣʷʪʠ ʥʘʷʚʥʽ ʪʨʝʥʜʠ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ˇʨʫʥʪʽʚ. 

 

 
 

ʈʠʩ. 1 ʇʣʦʱʽ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ 

ʛʣʦʙʘʣʴʥʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ, 2010 ʨ. 

(ʪʠʩ. ʛʘ)  

ɺ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʱʦʜʦ ʪʨʝʥʜʫ ʟʤʽʥ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʛʣʦʙʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ ï 300 ʤ), ʥʘʜʘʥʽ 

ʉʝʢʨʝʪʘʨʽʘʪʦʤ ʂʦʥʚʝʥʮʽʾ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʦʧʫʩʪʝʣʶʚʘʥʥʷʤ (CCI-LC)  ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ (ʦʪʨʠʤʘʥʽ ɯʂɼ ʅɸʅʋ-ɼʂɸʋ ʚ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ (ʧʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ ï 30 ʤ) [5-6].  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʛʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ ʢʘʨʪ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʘʨʪʘʤ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 10% ʜʣʷ 2000 ʨ. ʪʘ ʥʘ 12% ʜʣʷ 
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2010 ʨ. ʆʩʦʙʣʠʚʦ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʥʝ ʥʘʜʪʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ ʢʘʨʪ ʟʝʤʥʦʛʦ 

ʧʦʢʨʠʚʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʦʙʨʦʙʣʶʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ (ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ) (ʜʠʚ. ʨʠʩ. 1), ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ 

ʟʜʘʪʥʽʩʪʶ, ʪʘʢ ʽ ʥʝ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ . 

ʈʦʟʙʽʞʥʽʩʪʴ ʧʣʦʱ ʰʪʫʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʢʘʨʪʘʤʠ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ, ʦʪʨʠʤʘʥʠʤʠ ɯʂɼ 

ʅɸʅʋ-ɼʂɸʋ, ʪʘ ʦʬʽʮʽʡʥʦʶ ʩʪʘʪʠʩʪʠʢʦʶ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ 

ʢʘʨʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʩʢʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ʅʝʜʦʩʪʘʪʥʷ ʪʦʯʥʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ ʢʘʨʪ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʟʫʤʦʚʣʶʻ ʧʦʭʠʙʢʠ ʦʮʽʥʢʠ 

ʡʦʛʦ ʟʤʽʥ ʟʘ ʧʝʨʽʦʜ 2000-2010 ʨʨ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʢʘʨʪ ʟʝʤʥʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʡʦʛʦ ʟʤʽʥ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʛʣʦʙʘʣʴʥʠʡ 

ʧʨʦʜʫʢʪ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ ʘʥʘʣʦʛʽʯʥʠʤ ʨʝʛʽʦʥʘʣʴʥʠʤ ʧʨʦʜʫʢʪʦʤ ʚʠʱʦʾ ʪʦʯʥʦʩʪʽ. ɯʂɼ 

ʅɸʅʋ-ɼʂɸʋ ʛʦʪʦʚ ʚʟʷʪʠ ʥʘ ʩʝʙʝ ʧʽʜʛʦʪʦʚʢʫ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʟʚʽʪʽʚ ʜʣʷ 

ʧʨʦʛʨʘʤʠ ʆʆʅ. 
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ʢʣiʤʘʪʠʯʥʠʭ ʟʤiʥ [1] ʪʘ ʽʥ. ɿʘ ʦʩʪʘʥʥi ʨʦʢʠ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜiʣʝʥʦ ʧʦʙʫʜʦʚi ʢʘʨʪ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥi ʥʘ ʨʝʛiʦʥʘʣʴʥʦʤʫ ʪʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨiʚʥʷʭ (Globeland-30, Corine-2012, 

GlobeCover-2009) [2]. ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʦʯʥʽʩʪʴ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʠʟʴʢʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʨʽʟʥʝʥʽʩʪʶ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʾʭ ʧʦʙʫʜʦʚʠ. ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʻ ʟʘʜʘʯʘ ʦʮiʥʢʠ ʪʦʯʥʦʩʪi (ʚʘʣiʜʘʮiʾ) iʩʥʫʶʯʠʭ ʢʘʨʪ [3], [4]. 

ɼʣʷ ʚʘʣʽʜʘʮʽʾ ʢʘʨʪ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʩʪʦʚʽ ʥʘʟʝʤʥʽ ʜʘʥʽ. ʇʨʦʪʝ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʢʘʨʪ ʙʽʣʴʰʽʩʪʴ ʪʘʢʠʭ ʜʘʥʠʭ ʻ ʥʝʜʦʩʪʫʧʥʠʤʠ. ʊʦʤʫ ʽʩʥʫʶʪʴ 

ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʝʢʩʧʝʨʪʘʤ ʚʥʦʩʠʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʱʦʜʦ ʢʣʘʩʽʚ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ (ʢʨʘʫʜʩʦʨʩʠʥʛ). ʇʝʨʝʚʘʛʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʷ ʚʘʣʽʜʘʮʽʾ ʢʘʨʪ ʙʝʟ ʥʘʷʚʥʠʭ ʥʘʟʝʤʥʠʭ ʜʘʥʠʭ, ʘ ʥʝʜʦʣʽʢʦʤ ï ʝʢʩʧʝʨʪ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʝ ʟʨʦʙʠʪʠ ʜʦʩʪʦʚʽʨʥʫ ʦʮʽʥʢʫ ʧʝʚʥʦʛʦ ʧʦʣʽʛʦʥʫ. ʇʨʦʪʝ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʢʣʘʩʽʚ ʟʝʤʥʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʟʜʽʡʩʥʠʪʠ ʚʘʣʽʜʘʮʽʶ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʩʠʩʪʝʤʠ ʚʘʣʽʜʘʮʽʾ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɼʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘʣʝʞʠʪʴ 

Geo-Wiki, ʷʢʘ ʽʥʪʝʛʨʫʻ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ, ʜʦʩʪʫʧʥʽ 

ʟ Google Earth, ʘ ʪʘʢʦʞ ʟʙʽʨ ʜʘʥʠʭ ʯʝʨʝʟ ʢʨʘʫʜʩʦʨʩʠʥʛ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʊʘʢʦʞ ʚʘʣʽʜʘʮʽʷ ʢʘʨʪ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʧʨʦʝʢʪʫ FP7 SIGMA, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɿʝʤʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ, ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʽʥʰʦʾ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʜʣʷ ʟʙʦʨʫ ʚʘʣʽʜʘʮʽʡʥʠʭ ʜʘʥʠʭ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʢʪʦʨʥʠʭ ʜʘʥʠʭ ʫ ʧʨʦʝʢʪʽ ʧʨʘʮʶʻ ʩʠʩʪʝʤʘ ʢʨʘʫʜʩʦʨʩʠʥʛʫ, ʷʢʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ, ʷʢʽ ʚʥʦʩʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ. ʆʜʥʠʤ ʟ ʪʝʩʪʦʚʠʭ ʧʦʣiʛʦʥiʚ ʻ ʫʢʨʘʾʥʩʴʢʠʡ JECAM (Joint Experiment for 

Crop Assessment and Monitoring) ʪʝʩʪ ʩʘʡʪ [5], [6]. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ ʢʘʨʪʠ [5], ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʘʥʝʧʘʜ ʟʝʤʝʣʴ [7], [8] ʽ ʪʜ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʘ ʚʘʣʽʜʘʮʽʷ ʢʘʨʪ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ, 

ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʤʝʞʘʭ ʧʨʦʝʢʪʫ FP7 SIGMA. ɼʝʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʢʦʥʬʝʨʝʥʮʽʾ. 
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LARGE AREA CLASSIFIACTION OF LAND USE/LAND COVER FOR UKRAINE 

WITHIN SIGMA PROJECT 

 

Lavreniuk M. 

 

FP-7 SIGMA project is part of Europeôs contribution to GEOGLAM aiming to develop 

innovative methods and indicators to monitor and assess progress towards ñsustainable 

agricultureò, focused on the assessment of longer term impact of agricultural dynamics on the 

environment and vice versa [1]. 

One of the main tasks of Space Research Institute within the project is large scale 

classification and mapping of Land Use/Land Cover (LULC).  We have developed four-level 

deep learning architecture for classification of LULC and crop types based on multi-temporal 

satellite imagery [2-4]. These levels are pre-processing, supervised classification, post-

processing and geospatial analysis. 

The developed methodology was used to generate land cover maps for the whole territory 

of Ukraine based on the Landsat-4/5/7 images for three decades: 1990s, 2000s and 2010s [5].  

Reliable crop maps can be used for more accurate agriculture statistics estimation, 

stratification purposes, better crop yield prediction and drought risk assessment. During the last 

decades, satellite imagery became the most promising data source for solving such important 

tasks as land use/land cover mapping. And taking into account huge amount of available free 

satellite data (both optical and SAR) powerful computers and special technologies could 

provide significand improvements [6-8]. Using those maps, it is possible to estimate general 

trends of different land cover/land use in Ukraine in these time periods. For example, 

comparison of cropland areas for 1990, 2000 and 2010 revealed the increase of grassland 

instead of cropland, in particular, in the northern part of Ukraine (Fig. 1). 
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Figure 1. Land cover changes for Ukraine from 1990 to 2010 

 

Maps of land use changes are used within UN program on desertification UNCCD 

(United Nations Convention to Combat Desertification) as a national dataset for estimation of 

land degradation indicators. 

This paper presented a retrospective land cover and land use mapping methodology for 

the territory of Ukraine based on Landsat data at 30 m resolution. The proposed methodology 

allows one to automatically obtain land cover maps for the territory of Ukraine on a regular 

basis that is extremely important for many applications and this allows us to evaluate trends in 

land cover changes [9]. 
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ʄʝʨʝʮʴʢʠʡ ʄ.ʄ., ʃʘʚʨʝʥʶʢ ʄ.ʉ. 

 

ɸʥʦʪʘʮiʷ.  ʋ ʜʘʥiʡ ʨʦʙʦʪi ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛiʷ ʧʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪi ʢʘʨʪ 

ʢʣʘʩʠʬiʢʘʮiʾ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜiʦʣʦʢʘʮiʡʥʠʭ 

ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬiʣʴʪʨiʚ ʜʦʩʪʫʧʥʠʭ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱi ESA SNAP. ɼʣʷ 

ʮiʣʦʾ ʥʠʟʢʠ ʟʘʜʘʯ ʻ ʚʘʞʣʠʚʠʤ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥiʩʪʴ ʢʣʘʩʠʬiʢʘʮiʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜiʚ ʬiʣʴʪʨʘʮiʾ ʜʦʟʚʦʣʷʻ ʧiʜʥʷʪʠ ʪʦʯʥiʩʪʴ ʢʣʘʩʠʬiʢʘʮiʾ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʚiʜ 3.2 % ʜʦ 4.8 % . 

ɺʩʪʫʧ. ɿʘʚʜʷʢʠ ʧʨʦʛʨʘʤi ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ Copernicus ʱʝ ʟ 2014 ʨʦʢʫ 

ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚiʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʝʟʢʦʰʪʦʚʥi ʩʫʧʫʪʥʠʢʦʚi ʜʘʥi ʟ ʚʠʩʦʢʦʶ ʨʦʟʜiʣʴʥʦʶ 

ʟʜʘʪʥiʩʪʶ, ʟʦʢʨʝʤʘ ʡ ʜʦ ʨʘʜiʦʣʦʢʘʮiʡʥʠʭ ʜʘʥʠʭ Sentinel. ɺ ʜʘʥiʡ ʨʦʙʦʪi 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʘʥi Sentinel-1A, ʱʦ ʙʫʚ ʟʘʧʫʱʝʥʠʡ 2014-ʛʦ ʨʦʢʫ. ʆʩʢiʣʴʢʠ ʜʘʥʠʡ 

ʩʫʧʫʪʥʠʢ ʥʘʜʘʻ ʨʘʜiʦʣʦʢʘʮiʡʥi ʜʘʥi ʚiʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʤʦʥiʪʦʨʠʥʛʫ 

ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪiʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1,2,3], ʟʦʢʨʝʤʘ ʜʦʩʣiʜʞʝʥʴ ʚ ʩʬʝʨi 

ʩiʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʝʟʘʣʝʞʥʦ ʚiʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʻ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʚ 

ʧʦʨiʚʥʷʥʥi ʟ ʦʧʪʠʯʥʠʤʠ ʜʘʥʠʤʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯi ʪʘ ʾʾ ʨʦʟʚôʷʟʦʢ. ɿʘʟʚʠʯʘʡ ʜʣʷ ʜʦʩʣiʜʞʝʥʴ ʚ ʛʘʣʫʟi ʩiʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʢʣʘʩʠʬiʢʘʮiʾ ʢʫʣʴʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʪʠʯʥi ʜʘʥi. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʘʪʠ ʜʦʚʦʣi ʚʠʩʦʢʫ ʪʦʯʥiʩʪʴ ʢʣʘʩʠʬiʢʘʮiʾ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [4], ʦʜʥʘʢ 

ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʟʘʭʤʘʨʝʥʥʷ ʪʝʨʠʪʦʨiʾ, ʷʢʫ ʥʝ ʟʘʚʞʜʠ, ʟ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʥʴʦʾ ʢiʣʴʢʦʩʪi 

ʜʘʥʠʭ ʯʠ ʚʝʣʠʢʦʾ ʢiʣʴʢʦʩʪi ʭʤʘʨ, ʚʜʘʻʪʴʩʷ ʷʢiʩʥʦ ʫʩʫʥʫʪʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʝʟʫʣʴʪʘʪ. ʊʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙiʣʴʰ ʷʢiʩʥʠʭ ʜʘʥʠʭ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʦʮiʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʜiʦʣʦʢʘʮiʡʥi ʜʘʥi [5], ʷʢi ʥʘʜʘʻ Sentinel. ʇʨʦʪʝ i ʚ ʥʠʭ ʻ ʥʝʜʦʣiʢʠ, 

ʦʩʥʦʚʥʠʤ ʥʘ ʪʝʧʝʨiʰʥiʡ ʯʘʩ ʻ ʰʫʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʥʘʩʣiʜʦʢ ʢʦʛʝʨʝʥʪʥʦʾ ʦʙʨʦʙʢʠ 

ʟʚʦʨʦʪʥʠʭ ʩʠʛʥʘʣiʚ. ʇʦʩʪʘʻ ʟʘʜʘʯʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪi ʢʣʘʩʠʬiʢʘʮiʾ [6] 

ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʰʣʷʭʦʤ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ï ʬiʣʴʪʨʘʮiʾ. ʇʨʦʛʨʘʤʥʝ 
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ʩʝʨʝʜʦʚʠʱʝ ESA SNAP ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ ʚ iʥʪʝʨʬʝʡʩi ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʘʮʶʚʘʪʠ ʟ 

ʨʘʜiʦʣʦʢʘʮiʡʥʠʤʠ ʜʘʥʠʤ, ʟʦʢʨʝʤʘ ʥʘʜʘʻ ʥʘʩʪʫʧʥi ʚʘʨiʘʥʪʠ ʬiʣʴʪʨiʚ: Boxcar, Frost, 

Gamma-MAP, Intensity driven adaptive neighborhood (IDAN), Lee, Lee-Sigma, Refined Lee, 

Median. ʂʦʞʝʥ ʟ ʤʝʪʦʜiʚ ʬiʣʴʪʨʘʮiʾ ʧʦʢʨʘʱʫʻ ʚʭiʜʥi ʜʘʥi, ʧʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ ʚiʜ ʬiʣʴʪʨʫ 

ʜʦ ʬiʣʴʪʨʫ  ʨiʟʥʷʪʴʩʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʙʫʣʘ ʧʨʦʘʥʘʣiʟʦʚʘʥʘ ʨʦʙʦʪʘ ʢʦʞʥʦʛʦ 

ʟ ʥʠʭ.  ʅʘʡʢʨʘʱʠʤ ʚʠʷʚʠʚʩʷ Refined Lee, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʩʫʪʪʻʚʦ ʟʙiʣʴʰʠʪʠ ʚiʜʩʦʪʦʢ 

ʪʦʯʥʦʩʪi ʢʘʨʪʠ ʢʣʘʩʠʬiʢʘʮiʾ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

 

 
 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ: A) ɹʝʟ ʬiʣʴʪʨʫ; ɺ)Refined Lee. 

 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʘʥʦʾ ʤʝʪʦʜʦʣʦʛiʾ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʢʠ ʙʫʣʦ 

ʧʨʠʙʨʘʥʦ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʰʫʤiʚ (ʨʠʩ.1) ʪʘ ʧiʜʚʠʱʠʣʦ ʪʦʯʥiʩʪʴ ʢʣʘʩʠʬiʢʘʮiʾ ʟ 82.6 % ʜʦ 

87.4 % , ʱʦ ʻ ʜʦʚʦʣi ʩʫʪʪʻʚʦ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɼɸʅʀʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɼʃʗ ʈʆɿɺʀʊʂʋ 

ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ 

 

ɹʫʪʢʦ ɯ.ʄ., ʉʣʘʩʪʽʥ ʉ.ʆ., ʆʞʽʥʩʴʢʠʡ ɺ.ɺ. 

 

ɼʦʩʪʘʪʥʻ ʪʘ ʷʢʽʩʥʝ ʭʘʨʯʫʚʘʥʥʷ ʫʩʽʭ ʞʠʪʝʣʽʚ ɿʝʤʣʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ 

ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ, ʱʦ ʪʽʣʴʢʠ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʟ ʧʣʠʥʦʤ ʯʘʩʫ. ʇʨʦʚʽʜʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʢʠ ʧʨʦʜʫʢʮʽʾ, ʚʠʨʦʙʥʠʮʪʚʦ, ʧʣʘʥʫʚʘʥʥʷ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʧʦʩʪʽʡʥʦʛʦ 

ʧʦʰʫʢʫ ʚʘʨʽʘʥʪʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʾʾ ʚʠʨʽʰʝʥʥʷ.  

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʢʨʘʾʥ ʟʘʡʤʘʶʪʴ 

ʥʦʚʽʪʥʽ ʽʥʪʝʥʩʠʚʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʩʠʩʪʝʤ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ 

ʽʥ. 

ɺ ʨʦʟʨʽʟʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ, ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʘʛʨʦʩʬʝʨʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ) ʪʘ 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ (ʉʐɸ).  

ɺ ɭʉ ʮʝ - CAP (Common Agricultural Policy), ʩʠʩʪʝʤʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʩʫʙʩʠʜʽʶʚʘʥʥʷ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʛʨʘʤ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʩʦʶʟʽ. CAP ʢʦʤʙʽʥʫʻ 

ʧʨʷʤʽ ʚʠʧʣʘʪʠ ʬʝʨʤʝʨʘʤ ʟ ʮʽʥʦʚʦʶ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʦʶ ʧʽʜʪʨʠʤʢʦʶ. ʂʨʽʤ ʪʦʛʦ, ʜʽʻ 

ʧʨʦʛʨʘʤʘ ʢʦʥʪʨʦʣʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) 

Control with Remote Sensing (CwRS), ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ ʧʦʜʘʣʴʰʦʛʦ ʾʾ ʩʫʙʩʠʜʽʶʚʘʥʥʷ. 

ɺ ʉʐɸ ʪʘʢʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʻ NASS - ʅʘʮʽʦʥʘʣʴʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʩʪʘʪʠʩʪʠʯʥʘ ʩʣʫʞʙʘ ʉʐɸ, ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʩʢʣʘʜʽ ɼʝʧʘʨʪʘʤʝʥʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (Unites States Department of Agriculture ï USDA). ʄʽʩʽʷ NASS ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʢʪʫʘʣʴʥʦʶ, ʜʦʩʪʦʚʽʨʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʉʐɸ.  

ʉʪʘʪʠʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʢʨʠʚʘʻ ʢʦʞʥʠʡ ʘʩʧʝʢʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. NASS ʟʜʽʡʩʥʶʻ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʫʙʣʽʢʫʻ ʟʚʽʪʠ ʧʨʦ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʘʧʘʩʠ, 

ʨʦʟʤʽʱʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʮʽʥʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʙʽʨʞʦʚʽ ʪʦʚʘʨʠ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ ʚ ʋʢʨʘʾʥʽ ʻ ʨʦʜʶʯʽ ˇʨʫʥʪʠ. ʌʘʢʪʠʯʥʦ ʫʢʨʘʾʥʩʴʢʠʡ 

ʥʘʨʦʜ ʚʦʣʦʜʽʻ ʪʨʝʪʠʥʦʶ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʯʦʨʥʦʟʝʤʽʚ. ʇʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘʨʘʟʽ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ. ɿʘ ʫʤʦʚ ʚʤʽʣʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʘʛʨʦʩʬʝʨʽ, ʋʢʨʘʾʥʘ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʽʻʶ ʟ ʥʘʡʙʘʛʘʪʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ʷʢ ʥʽʢʦʣʠ ʧʦʪʨʝʙʫʻ ʨʝʬʦʨʤ, ʝʬʝʢʪʠʚʥʠʭ ʟʤʽʥ, 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʪʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʎʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʅʎʋɺʂɿ) ʤʘʻ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʚ ʩʬʝʨʽ ʘʛʨʦʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʧʦʥʫʻ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ: ʧʨʠʡʤʘʣʴʥʽ ʩʪʘʥʮʽʾ, 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ, ʤʝʪʦʜʠʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʘʛʨʦʤʦʥʽʪʦʨʠʥʛʫ, 

ʧʽʜʪʨʠʤʢʠ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʩʫʙʩʠʜʽʶʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ ʈʠʩ.1-2. 
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ʈʠʩ.1 ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʅʎʋɺʂɿ 

 

 

 
ʈʠʩ.2 ʎʝʥʪʨ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

 

ʅʘ ʙʘʟʽ ɼʫʥʘʻʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʘʛʨʦʤʦʥʽʪʦʨʠʥʛʫ. ʉʪʚʦʨʝʥʘ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʝʢʪʦʨʥʘ ʙʘʟʘ ʧʦʣʽʚ ʈʠʩ.3, 

ʧʨʦʚʝʜʝʥʦ ʟʙʽʨ ʥʘʟʝʤʥʠʭ ʜʘʥʠʭ ʚ ʦʙʩʷʟʽ ʙʣʠʟʴʢʦ 8% ʧʣʦʱ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʘʡʦʥʫ ʪʘ 

ʩʪʚʦʨʝʥʽ ʥʘʚʯʘʣʴʥʽ ʚʠʙʽʨʢʠ ʈʠʩ.4. 

 
 

ʈʠʩ.3 ɺʝʢʪʦʨʥʘ ʙʘʟʘ ʧʦʣʽʚ 
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ʈʠʩ 4 ʉʪʚʦʨʝʥʥʷ ʚʠʙʽʨʦʢ 

 

ɺʝʜʝʪʴʩʷ ʨʦʙʦʪʘ ʥʘʜ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʅʘʢʦʧʠʯʝʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʩʽʚʦʟʤʽʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʙʣʘʩʪʽ ʧʦʨʫʰʝʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʧʣʦʱʽ ʘʛʨʦʢʫʣʴʪʫʨ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʈʠʩ.5. 

 

 
ʈʠʩ.5 ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ ɼʫʥʘʻʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ 

 

 

 

ʋɼʂ 004.91 
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ʌʆʈʄɸʊʋ PDF  

 

ʇʨʦʜʘʥ ɸ.ʆ.1 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ, ʦʩʢʽʣʴʢʠ ʟʨʫʯʥʝ ʟʙʝʨʽʛʘʥʥʷ  ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʝʜʩʪʘʚʣʷʻ 

ʘʢʪʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ 

ʬʦʨʤʘʪʽʚ. ʋ ʧʫʙʣʽʢʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʬʦʨʤʘʪ ʬʘʡʣʫ Portable Document Format (PDF), ʪʘʢ 

ʷʢ ʟʘʟʥʘʯʝʥʠʡ ʬʦʨʤʘʪ ʤʘʻ ʩʪʘʪʫʩ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʡʦʛʦ ʧʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ 

                                                 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʷʨʽʥʦʚʘ ʖ.ɭ. 
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ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʚʠʧʨʘʚʜʘʥʘ, ʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʬʦʨʤʘʪʘʤʠ ʟʙʝʨʽʛʘʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ.  

PDF-ʬʘʡʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʪʢʽʚ ʟʜʘʪʥʘ ʧʨʦʯʠʪʘʪʠ ʚʠʱʝʟʛʘʜʘʥʠʡ ʬʦʨʤʘʪ ʬʘʡʣʫ. PDF-

ʬʘʡʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʥʠʭ. ɯʩʥʫʶʪʴ ʜʦʜʘʪʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʽʥʜʝʢʩʫʚʘʪʠ ʬʘʡʣʠ ʬʦʨʤʘʪʫ PDF ʪʘ ʨʦʙʣʷʪʴ ʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ 

ʫ PDF-ʬʦʨʤʘʪʽ. ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʠʡ ʬʦʨʤʘʪ ʬʘʡʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. PDF ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʬʦʨʤ, 

ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʷʢʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ.   

ʉʫʯʘʩʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ. ɼʦʢʫʤʝʥʪʠ ʽʜʝʥʪʠʯʥʽ ʟʘ ʟʤʽʩʪʦʤ ʤʦʞʫʪʴ 

ʤʘʪʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʪʝʢʩʪʫ.  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ, ʨʝʜʘʛʫʚʘʥʥʽ ʪʘ ʬʦʨʤʘʪʫʚʘʥʥʽ ʜʦʢʫʤʝʥʪʫ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ 

ʩʪʦʨʽʥʢʠ ʟʤʽʥʶʶʪʴʩʷ, ʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʦʢʫʤʝʥʪʫ.  

ʉʠʤʚʦʣ ʻ ʤʽʥʽʤʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿ ʩʠʤʚʦʣʽʚ ʩʢʣʘʜʘʻʪʴʩʷ 

ʩʣʦʚʦ, ʷʢʝ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʚʽʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʫʢʚ ʪʘ ʮʠʬʨ, ʦʙʤʝʞʝʥʫ ʟ ʦʙʦʭ ʢʽʥʮʽʚ 

ʩʣʫʞʙʦʚʠʤʠ ʩʠʤʚʦʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʨʦʙʽʣ, ʪʦʯʢʘ, ʢʦʤʘ ʯʠ ʜʝʬʽʩ. ʇʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʩʣʽʚ ʤʽʞ ʩʦʙʦʶ ʩʢʣʘʜʘʻ ʨʷʜʦʢ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʚʽʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ʤʽʞ 

ʣʽʚʦʶ ʪʘ ʧʨʘʚʦʶ ʛʨʘʥʠʮʷʤʠ ʘʙʟʘʮʫ ʪʝʢʩʪʫ. ʈʝʯʝʥʥʷ ʻ ʜʦʚʽʣʴʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʩʣʽʚ ʤʽʞ 

ʜʚʦʤʘ ʨʦʟʜʽʣʴʥʠʢʘʤʠ, ʷʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʦʯʢʠ, ʟʥʘʢʠ ʦʢʣʠʢʫ ʘʙʦ ʧʠʪʘʥʥʷ. ʈʝʯʝʥʥʷ 

ʧʦʻʜʥʫʶʪʴʩʷ ʫ ʘʙʟʘʮʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʜʦʚʽʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ, ʦʙʤʝʞʝʥʽ ʟ 

ʜʚʦʭ ʩʪʦʨʽʥ ʩʠʤʚʦʣʦʤ çʧʦʚʝʨʥʝʥʥʷ ʢʘʨʝʪʢʠè.  

ʅʘʡʙʽʣʴʰʦʶ ʦʜʠʥʠʮʝʶ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʜʦʢʫʤʝʥʪ, ʚʩʽ ʘʙʟʘʮʠ ʷʢʦʛʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ. ʋ ʘʙʟʘʮʘʭ ʜʦʢʫʤʝʥʪʫ ʤʽʩʪʷʪʴʩʷ ʟʘʛʦʣʦʚʢʠ. ʋ ʜʦʢʫʤʝʥʪʽ ʩʪʚʦʨʝʥʘ ʽʻʨʘʨʭʽʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʨʦʟʜʽʣʽʚ. 

ʉʪʦʨʽʥʢʘ ʜʦʢʫʤʝʥʪʫ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʷʢ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ, ʚʝʨʭʥʽʡ 

ʪʘ ʥʠʞʥʽʡ ʢʦʣʦʥʪʠʪʫʣʠ, ʚʠʥʦʩʢʠ.  

ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ ʩʪʦʨʽʥʢʠ ʧʨʝʜʩʪʘʚʣʷʻ ʨʷʜʢʠ ʪʘ ʘʙʟʘʮʠ, ʪʘʙʣʠʮʽ ʯʠ ʛʨʘʬʽʯʥʽ ʦʙô̒ ʢʪʠ. 

ʇʨʠ ʧʦʰʫʢʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʦʨʽʥʢʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʩʢʣʘʜʦʚʽ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ɿʦʙʨʘʞʝʥʥʷ ʽ ʪʘʙʣʠʮʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʜʦʢʫʤʝʥʪʽ ʟ ʚʣʘʩʥʠʤ 

ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ. ʇʨʠ ʘʥʘʣʽʟʽ ʪʝʢʩʪʫ ʜʦʢʫʤʝʥʪʫ ʜʘʥʽ ʝʣʝʤʝʥʪʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʦʨʽʥʢʠ. ʅʘʜ ʦʩʥʦʚʥʠʤ 

ʪʝʢʩʪʦʤ ʤʽʩʪʠʪʴʩʷ ʥʘʟʚʘ ʨʦʟʜʽʣʫ ʜʦʢʫʤʝʥʪʫ. ʈʦʟʤʽʱʝʥʥʷ ʥʘʟʚʠ ʨʦʟʜʽʣʫ ʜʦʢʫʤʝʥʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʝʚʥʠʤ ʚʽʜʩʪʫʧʦʤ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ʂʦʣʦʥʪʠʪʫʣ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ 

ʚʝʨʭʥʽʡ ʯʠ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʨʽʥʢʠ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʦʢʫʤʝʥʪʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ʂʦʣʦʥʪʠʪʫʣʠ ʤʽʩʪʷʪʴ ʥʘʟʚʫ ʜʦʢʫʤʝʥʪʫ ʪʘ ʽʤô̫  ʘʚʪʦʨʘ, ʘ ʪʘʢʦʞ ʥʘʟʚʫ ʨʦʟʜʽʣʫ. ɺʠʥʦʩʢʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʤʽʪʢʫ ʜʦ ʪʝʢʩʪʫ, ʷʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʽʩʣʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʦʨʽʥʢʠ PDF-ʜʦʢʫʤʝʥʪʫ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ 

ʥʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʥʘʜ ʦʩʥʦʚʥʠʤ ʪʝʢʩʪʦʤ, ʫ ʚʝʨʭʥʴʦʤʫ ʪʘ ʥʠʞʥʴʦʤʫ 

ʢʦʣʦʥʪʠʪʫʣʘʭ ʽ ʚʠʥʦʩʢʘʭ. ɺʝʨʭʥʽʡ ʢʦʣʦʥʪʠʪʫʣ ʽʥʦʜʽ ʤʽʩʪʠʪʴ ʥʘʟʚʫ ʨʦʟʜʽʣʫ ʯʠ ʧʫʥʢʪʫ 

ʜʦʢʫʤʝʥʪʫ. ɼʦ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʯʠ ʧʫʥʢʪʫ ʜʦʢʫʤʝʥʪʫ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʫʤʝʨʘʮʽʾ. 

ʐʨʠʬʪ ʥʘʟʚʠ ʨʦʟʜʽʣʫ ʯʠ ʧʫʥʢʪʫ ʜʦʢʫʤʝʥʪʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʨʦʟʤʽʨʦʤ ʰʨʠʬʪʫ ʚʽʜ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ.  

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʟʥʘʢʠ, ʷʢʽ ʫ ʧʦʻʜʥʘʥʥʽ ʤʽʞ ʩʦʙʦʶ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʟʘʛʦʣʦʚʢʫ ʥʘ ʩʪʦʨʽʥʮʽ. ʂʦʞʥʦʤʫ ʨʷʜʢʫ ʩʪʦʨʽʥʢʠ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘ ʯʠ ʙʽʣʴʰʝ ʦʟʥʘʢ. ɼʣʷ 

ʧʦʰʫʢʫ ʟʘʛʦʣʦʚʢʽʚ ʥʘ ʩʪʦʨʽʥʢʘʭ ʜʦʢʫʤʝʥʪʫ ʩʪʚʦʨʶʶʪʴʩʷ ʪʘʢʽ ʦʟʥʘʢʠ ʷʢ ʨʦʟʤʽʨ ʰʨʠʬʪʫ, 

ʥʘʟʚʘ h ʨʠʬʪʫ, ʚʽʜʩʪʘʥʴ ʜʦ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʘʙʟʘʮʫ, ʥʫʤʝʨʘʮʽʷ ʨʷʜʢʘ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʮʠʬʨ ʜʦ ʩʣʽʚ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʫ ʪʘʙʣʠʮʽ ʟʤʽʩʪʫ. 
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ʋ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʦʢʫʤʝʥʪʫ ʬʦʨʤʘʪʫ PDF ʜʦ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʪʝʢʩʪʫ 

ʚʩʪʘʥʦʚʣʝʥʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ. ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʦʨʽʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʰʨʠʬʪʫ, ʷʢʠʡ ʙʫʚ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʷʜʢʽʚ 

ʩʪʦʨʽʥʢʠ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʷʜʢʽʚ, ʥʘ ʷʢʠʭ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʘ ʦʟʥʘʢʘ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ, 

ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʰʨʠʬʪʫ ʨʷʜʢʽʚ 

ʩʪʦʨʽʥʢʠ. ɼʣʷ ʨʷʜʢʽʚ, ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʷʢʠʭ ʙʽʣʴʰʝ ʟʘ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʩʪʦʨʽʥʢʠ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʟʥʘʢʘ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ. ɿʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ ʦʪʨʠʤʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʨʽʟʥʠʮʽ ʤʽʞ ʨʦʟʤʽʨʦʤ ʰʨʠʬʪʫ ʨʷʜʢʘ ʪʘ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʰʨʠʬʪʫ 

ʨʷʜʢʽʚ ʥʘ ʩʪʦʨʽʥʮʽ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, ʦʟʥʘʢʘ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʟʘʛʦʣʦʚʢʫ. 

ɿ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʟʘʛʦʣʦʚʢʽʚ ʩʝʨʝʜ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʦʨʽʥʢʠ,  ʜʣʷ ʥʘʟʚ ʨʦʟʜʽʣʽʚ 

ʯʠ ʧʫʥʢʪʽʚ ʜʦʢʫʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʤʽʥʥʠʡ ʟʘ ʩʪʠʣʝʤ ʰʨʠʬʪ. ʂʦʞʝʥ ʨʷʜʦʢ 

ʜʦʢʫʤʝʥʪʫ ʬʦʨʤʘʪʫ PDF ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʤʽʩʪʠʪʴ ʥʘʟʚʫ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʫ 

ʥʴʦʤʫ ʰʨʠʬʪʫ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʩʪʠʣʶ, ʷʢʠʡ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫ ʨʷʜʢʘʭ 

ʩʪʦʨʽʥʢʠ. ɼʣʷ ʨʷʜʢʽʚ, ʩʪʠʣʴ ʰʨʠʬʪʫ ʷʢʠʭ ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʰʨʠʬʪʫ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 

ʩʪʦʨʽʥʢʠ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʟʥʘʢʘ ʥʘʟʚʠ ʰʨʠʬʪʫ. ɿʥʘʯʝʥʥʷʤ ʜʘʥʦʾ ʦʟʥʘʢʠ ʻ ʥʘʟʚʘ ʰʨʠʬʪʫ. 

ɿʘʟʚʠʯʘʡ ʟʘʛʦʣʦʚʢʠ ʤʽʩʪʷʪʴ ʟʙʽʣʴʰʝʥʠʡ ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʷʜʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ʉʪʦʨʽʥʢʘ ʜʦʢʫʤʝʥʪʫ ʬʦʨʤʘʪʫ PDF ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʜʚʦʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʨʷʜʢʘ ʥʘ ʩʪʦʨʽʥʮʽ, ʪʦʙʪʦ ʡʦʛʦ 

ʢʦʦʨʜʠʥʘʪʠ. ʗʢʱʦ ʧʨʠ ʘʥʘʣʽʟʽ ʢʦʦʨʜʠʥʘʪ ʨʷʜʢʽʚ ʟʘ ʚʠʩʦʪʦʶ ʩʪʦʨʽʥʢʠ, ʢʦʦʨʜʠʥʘʪʠ ʨʷʜʢʽʚ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ ʢʦʥʩʪʘʥʪʥʝ ʟʥʘʯʝʥʥʷ ï ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʦ ʨʷʜʢʽʚ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʦʜʥʘʢʦʚʠʡ ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ. ʗʢʱʦ ʢʦʦʨʜʠʥʘʪʘ ʟʙʽʣʴʰʝʥʘ ʥʘ ʯʠʩʣʦ, 

ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʙʽʣʴʰʝ ʟʘ ʢʦʥʩʪʘʥʪʫ ï ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʦ ʨʷʜʢʽʚ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʝ ʚʽʜʤʽʥʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʜʘʥʘ ʦʟʥʘʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʘʛʦʣʦʚʢʫ.  

ɿʘʛʦʣʦʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʽʣʝʥʠʤʠ ʩʝʨʝʜ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʫʤʝʨʘʮʽʾ ʜʦ ʥʘʟʚʠ ʨʦʟʜʽʣʫ ʯʠ ʧʫʥʢʪʫ ʜʦʢʫʤʝʥʪʫ. ʅʫʤʝʨʘʮʽʷ ʤʽʩʪʠʪʴʩʷ ʟʣʽʚʘ ʚʽʜ ʥʘʟʚʠ 

ʟʘʛʦʣʦʚʢʫ. ʋ ʨʷʜʢʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʟʘʛʦʣʦʚʢʠ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʟʥʘʢʫ 

ʥʫʤʝʨʘʮʽʾ ʨʷʜʢʘ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʽʟ ʧʦʯʘʪʢʫ ʨʷʜʢʘ. ʗʢʱʦ ʨʷʜʦʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʯʠʩʝʣ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʦʜʥʽʻʾ ʪʘ ʙʽʣʴʰʝ ʮʠʬʨ ï ʩʪʘʚʠʪʴʩʷ ʨʽʚʝʥʴ 

ʽʻʨʘʨʭʽʾ ʨʽʚʥʠʡ 1 ʫ ʚʽʜʧʦʚʽʜʥʫ ʦʟʥʘʢʫ. ʗʢʱʦ ʨʷʜʦʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʯʠʩʝʣ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ 

ʪʦʯʢʘʤʠ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʨʘʭʫʥʦʢ ʪʦʯʦʢ ʽ ʩʪʘʚʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦ ʾʭ ʢʽʣʴʢʦʩʪʽ ʨʽʚʝʥʴ 

ʽʻʨʘʨʭʽʾ.    

ɺʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʟʘʛʦʣʦʚʢʫ ʻ ʦʟʥʘʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʮʠʬʨ ʜʦ ʩʣʽʚ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʫ 

ʪʘʙʣʠʮʽ ʟʤʽʩʪʫ. ʈʷʜʦʢ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʨʷʜʢʦʤ ʪʘʙʣʠʮʽ ʟʤʽʩʪʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʱʝʧʝʨʝʣʽʯʝʥʠʭ ʦʟʥʘʢ ʟʘʛʦʣʦʚʢʽʚ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʟ ʬʘʡʣʘʤʠ ʬʦʨʤʘʪʫ 

PDF, ʜʦʧʦʤʦʞʝ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʪʦʨʽʥʢʠ ʷʢ  ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ, ʚʝʨʭʥʽʡ 

ʪʘ ʥʠʞʥʽʡ ʢʦʣʦʥʪʠʪʫʣʠ, ʚʠʥʦʩʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʪʴ ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʝ ʪʘ 

ʥʘʜʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʨʠ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʘʚʘʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʽʨʥʽ ʟʥʘʯʝʥʥʷ. 
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ʐʫʤʽʣʦ ʃ.ʃ. 

 

ɺʉʊʋʇ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʜʫʞʝ ʨʝʩʫʨʩʦʻʤʢʽ 

ʟʘʚʜʘʥʥʷ ʪʘʢʽ ʷʢ ʧʦʙʫʜʦʚʘ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ,ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʘʢʠʭ ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʦʩʽʚʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʽʥʰʽ [1-3].ʊʦʤʫ ʚʠʥʠʢʘʻ ʙʘʞʘʥʥʷ ,ʚʨʘʭʦʚʫʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʟʘ ʦʩʪʘʥʽ ʨʦʢʠ ʪʘ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʯʘʩʦʚʦʛʦ 

ʨʷʜʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʰʚʠʜʰʠʪʠ ʮʝʡ 

ʧʨʦʮʝʩ. 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏI ʊɸ ɰɰ ʈʆɿɺôʗɿʆʂ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʩʧʦʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʫ ʧʨʦʛʨʘʤʘʭ ʥʘʧʠʩʘʥʠʭ ʥʘ ʤʦʚʘʭ 

python ʪʘ C# ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʙʦʪʫ ʟ 

ʢʽʣʴʢʦʤʘ ʢʘʥʘʣʘʤʠ ʨʘʩʪʨʽʚ ʦʜʥʦʯʘʩʥʦ. ɼʣʷ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 10 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Sentinel-1 ʟʘ 2016 ʨʽʢ, ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 3 ʩʧʦʩʦʙʠ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʥʘ ʤʦʚʽ python: ʤʦʜʫʣʴ threading, ʤʦʜʫʣʴ subprocess ʪʘ 

ʤʦʜʫʣʴ  multiprocessing ʪʘ 2 ʩʧʦʩʦʙʠ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʥʘ ʤʦʚʽ csharp : ʤʦʜʫʣʴ threading 

ʪʘ Parallel. ʅʘʡʢʨʘʱʠʤ ʟ ʥʠʭ ʚʠʷʚʠʚʩʷ ʩʧʦʩʽʙ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʶ 

multiprocessing.ʗʢʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʮʝʜʫʨʘ ʩʪʚʦʨʝʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʥʘ ʤʦʚʽ python 

ʧʨʘʮʶʻ ʥʘ ʜʘʥʽʡ ʪʝʩʪʦʚʽʡ ʚʠʙʽʨʮʽ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ 4760 ʩʝʢʫʥʜ,ʪʦʜʽ ʧʨʠ ʨʦʟʙʠʪʽ ʾʾ 

ʥʘ 4 ʧʨʦʮʝʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ multiprocessing ʤʠ ʦʪʨʠʤʫʻʤʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚ 4286 

ʩʝʢʫʥʜ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʻ ʚʝʣʠʢʘ ʢʽʣʴʩʢʽʩʪʴ ʟʚʝʨʥʝʥʴ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʞʦʨʩʪʢʦʛʦ 

ʜʠʩʢʫ,ʦʩʢʽʣʴʢʠ ʦʜʥʦʯʘʩʥʦ ʜʦ ʥʴʦʛʦ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʪʽʣʴʢʠ ʦʜʠʥ ʧʨʦʮʝʩ,ʪʠʤ ʥʝ 

ʤʝʥʰ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ,ʚʨʘʭʦʚʫʶʯʠ ʚʠʛʨʘʰ ʚ ʯʘʩʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 473,5 

ʩʝʢʫʥʜ, ʱʦ ʻ 1/10 ʚʩʴʦʛʦ ʯʘʩʫ ʧʦʙʫʜʦʚʠ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ. 
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ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʫ ʨʦʙʦʪʠ ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʝʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ 

ʟ 10-ʪʠ ʟʥʽʤʢʽʚ Sentinel-1 ʟʘ 2016 ʨʽʢ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʬʫʥʢʮʽʾ ʙʝʟ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʟ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷʤ ʥʘ 2 ʧʨʦʮʝʩʠ ʪʘ 

ʤʦʜʠʬʽʢʘʮʽʾ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʟ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷʤ ʥʘ 4 ʧʨʦʮʝʩʠ, ʚ ʧʝʨʰʽʡ ʪʨʽʡʮʽ ʩʪʦʚʙʮʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʜʘʥʠʭ ʬʫʥʢʮʽʡ, ʫ ʜʨʫʛʽʡ ʪʨʽʡʮʽ ʩʪʦʚʙʮʽʚ 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʨʦʙʦʪʠ ʜʘʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʫ ʪʨʝʪʽʡ ʪʨʽʡʮʽ ʩʪʦʚʙʮʽʚ, ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ 

ʜʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʈɽɿʋʃʔʊɸʊʀ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ multiprocessing, ʚʜʘʣʦʩʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 

ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʧʨʠʰʚʠʜʰʠʪʠ ʡʦʛʦ ʥʘ 5 ʚʽʜʩʦʪʢʽʚ ʧʨʠ 

ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʽ ʥʘ 2 ʧʨʦʮʝʩʠ ʪʘ ʥʘ 10 ʚʽʜʩʦʪʢʽʚ ʧʨʠ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʽ ʥʘ 4 ʧʨʦʮʝʩʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʟʥʽʤʢʽʚ ʜʦʟʚʦʣʠʣʦ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ ʢʘʨʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʦʪʨʠʤʘʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʩʘʤʙʣʶ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10 ʚʽʜʩʦʪʢʽʚ  ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʦ ʦʜʥʦʤʫ ʟʥʽʤʢʫ [2]. 
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ʋɼʂ 004.048 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸɼɸʅʅʗ ʇʆʉʃʋɻ ɺ ʉʌɽʈɯ ʄɽɼʀʏʅʆɻʆ 

ʊʋʈʀɿʄʋ ʏɽʈɽɿ ʂʃɸʉʊɽʈʀɿɸʎɯʖ ɺɽɹ-ʂʆʈʀʉʊʋɺɸʏɯɺ 

 

ʃʻʜʥʽʢʦʚʘ ɸ.ɸ. 

 

ʂʦʞʥʦʛʦ ʤʽʩʷʮʷ ʧʦʥʘʜ 3000 ʣʶʜʝʡ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʮʝʥʪʨʽʚ ʤʝʜʠʯʥʦʛʦ ʪʫʨʠʟʤʫ ʚ 

ʋʢʨʘʾʥʽ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʘʙʦ ʧʨʦʛʨʘʤʦʶ ʣʽʢʫʚʘʥʥʷ ʽ ʮʝ ʯʠʩʣʦ ʨʦʩʪʝ. ʑʦʙ ʡʪʠ ʚ ʥʦʛʫ ʟ 

ʯʘʩʦʤ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʧʦʤʦʛʫ ʢʦʞʥʦʤʫ ʽ ʚʯʘʩʥʦ ʧʦʪʨʽʙʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. ʋ ʮʴʦʤʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʝʛʤʝʥʪʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦʙ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʽʩʪʦʨʽʾ, ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ, ʡʦʛʦ ʧʨʽʦʨʠʪʝʪʠ ʪʘ 

ʧʩʠʭʦʪʠʧ, ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʾ ʚʝʜʝʥʥʷ ʟʘʷʚʢʠ, ʘ ʥʘʜʘʣʽ  ʨʦʟʨʦʙʠʪʠ ʾʭ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʨʦʟʧʦʜʽʣ ʤʽʞ ʤʝʥʝʜʞʝʨʘʤʠ. 

ʉʫʪʴ ʥʦʚʠʟʥʘ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʩʝʩʽʡ ʚʝʙ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʠʛʣʷʜʽ 

ʜʝʨʝʚʘ, ʘ ʥʝ ʣʽʥʽʡʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ, ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʙʽʣʴʰ ʝʤʦʮʽʡʥʠʭ ʥʽʞ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʟʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʽ ʷʢ ʩʪʘʪʠʩʪʠʢʠ ʛʣʠʙʠʥʠ ʡ ʰʠʨʠʥʠ ʜʝʨʝʚʘ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ, 

ʱʦ ʤʽʩʪʠʪʴ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʧʝʨʝʛʣʷʜʘʭ ʢʘʪʝʛʦʨʽʡ, ʯʘʩʫ ʪʘ ʩʝʩʽʡ. 

ɼʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʣʘʩʠʯʥʠʡ K-means ʪʘ Bisecting K-

means, ʱʦ ʻ ʢʦʤʙʽʥʘʮʽʻʶ ʟ ʽʻʨʘʨʭʽʯʥʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ. ʂʨʠʪʝʨʽʷʤʠ ʦʙʨʘʥʥʷ ʤʦʜʝʣʽ ʙʫʣʦ 

ʚʠʙʨʘʥʽ ʪʨʠ ʤʝʪʨʠʢʠ: ʟʛʫʨʪʦʚʘʥʽʩʪʴ ʢʣʘʩʪʝʨʽʚ, ʾʭ ʧʦʜʽʣ ʪʘ ʢʦʨʠʩʥʽʩʪʴ ʢʣʘʩʪʝʨʠʟʘʮʽʾ.  

ʂʦʨʠʩʥʽʩʪʴ ʤʦʜʝʣʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʝ, ʱʦʙ ʙʫʣʠ ʩʝʛʤʝʥʪʠ ʟ ʙʽʣʴʰʦʶ 

ʢʦʥʚʝʨʩʽʻʶ, ʥʽʞ ʩʝʨʝʜʥʷ ʧʦ ʚʩʽʤ ʜʘʥʠʤ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (1): 

   (1) 

convi - ʢʦʥʚʝʨʩʽʷ ʢʣʘʩʪʝʨʫ ʽ,  

conv - ʟʘʛʘʣʴʥʘ ʢʦʥʚʝʨʩʽʷ,  

|Ci| - ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʣʘʩʪʝʨʘ ʽ,  

|C| - ʢʽʣʴʢʽʩʪʴ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ,  

ʂ - ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ. 

ʄʥʦʞʥʠʢ  ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʨʦʟʤʽʨ ʢʣʘʩʪʝʨʫ ,̔ |Ci|, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ |C|, ʱʦ ʚʘʞʣʠʚʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʨʠ ʦʮʽʥʢʠ ʢʦʨʠʩʥʦʩʪʽ. 

ɹʫʣʦ ʥʘʪʨʝʥʦʚʘʥʦ 40 ʤʦʜʝʣʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ 

ʦʙʨʘʥʦ ʯʦʪʠʨʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʢʨʘʱʦʶ ʧʦ ʚʩʽʤ ʢʨʠʪʝʨʽʷʤ ʩʪʘʣʘ 

ʤʦʜʝʣʴ K-means ʟ ʜʚʘʥʘʜʮʷʪʴʤʘ ʢʣʘʩʪʝʨʘʤʠ, ʜʣʷ ʷʢʠʭ ʧʦʪʽʤ ʬʦʨʤʫʚʘʣʠʩʷ ʷʢʽʩʥʽ ʦʧʠʩʠ 

ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʮʝʥʪʨʦʾʜʘʭ. 

 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʝʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʄʦʜʝʣʴ SSE SSB 
ʂʦʨʠʩʥʽʩʪʴ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

K-means, k=8 321 278,37 581 067,65 0,016 

K-means, k=12 298 513,47 667 236,51 0,028 

Bisect K-means, k=5 390 116,84 475 737,06 0,008 

Bisect K-means, k=9 342 124,65 523 729,25 0,017 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 4 ʢʣʘʩʪʝʨʠ ʟ ʙʽʣʴʰʦʾ ʢʦʥʚʝʨʩʽʻʶ, ʥʽʞ ʩʝʨʝʜʥʷ (1.78%). ʎʽ 

ʢʣʘʩʪʝʨʘ ʦʙôʻʜʥʫʶʪʴ 30% ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʦʥʚʝʨʩʽʷ (3.25%) ʚ 1.8 ʙʽʣʴʰʘ 

ʟʘ ʩʝʨʝʜʥʶ. 1 ʢʣʘʩʪʝʨ ʟ ʥʫʣʴʦʚʦʶ ʢʦʥʚʝʨʩʽʻʶ, ʱʦ ʩʢʣʘʜʘʻ 0.7%. ʆʪʨʠʤʘʥʽ ʢʣʘʩʪʝʨʠ 

ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ. 

ʇʨʠʢʣʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʘ: ñʐʫʢʘʶʪʴ ʚ ʊʫʨʝʯʯʠʥʽ: ʨʠʥʦʧʣʘʩʪʠʢʘ, 

ʧʝʨʝʩʘʜʢʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ/ʧʝʯʽʥʢʠ, ʭʽʨʫʨʛʽʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ, ʦʩʪʝʦʧʦʨʦʟ, 

ʛʽʜʨʦʮʝʬʘʣʽʷ, ʥʝʚʨʠʪ ʣʠʮʴʦʚʦʛʦ ʥʝʨʚʘ, ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪò. 

ʇʨʠʢʣʘʜ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʢʣʘʩʪʝʨʘ: ñʫʞʝ ʨʝʪʝʣʴʥʦ ʪʘ ʧʦʚʽʣʴʥʦ ʧʝʨʝʛʣʷʜʘʶʪʴ 

ʩʪʦʨʽʥʢʠ ʤʘʡʞʝ ʚʩʽʭ ʩʫʪʥʦʩʪʝʡ, ʘʣʝ ʙʽʣʴʰʝ ʚʠʚʯʘʶʪʴ ʫ ʛʣʠʙʠʥʫ, ʥʽʞ ʧʝʨʝʙʠʨʘʶʪʴ 

ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ. ɿʘʭʦʜʷʪʴ ~8 ʨʘʟʽʚ, ʚʽʜʢʨʠʚʘʶʪʴ 3 ʧʘʨʘʣʝʣʴʥʽ ʚʢʣʘʜʢʠ, ʘʣʝ ʥʘ ʢʦʞʥʽʡ 

ʨʦʙʣʷʪʴ ~2 ʢʨʦʢʠ.ò. ʊʠʧʦʚʘ ʩʝʩʽʷ ʪʘʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʛʣʷʜʘʻ ʷʢ ʥʘ ʨʠʩʫʥʢʫ 1. ɺʫʟʣʠ - 

ʮʝ ʧʦʜʽʾ, ʘ ʨʝʙʨʘ ʧʝʨʝʭʦʜʠ ʤʽʞ ʧʦʜʽʷʤʠ. 

 
ʈʠʩ. 1 - ʋʩʝʨʝʜʥʝʥʘ ʩʝʩʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʢʣʘʩʪʝʨʫ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʩʝʛʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʾʭ ʷʢʽʩʥʽ ʦʧʠʩʠ -  ʧʦʙʫʜʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʜʦ ʚʝʜʝʥʥʷ ʢʣʽʻʥʪʽʚ ʧʝʚʥʠʭ 

ʩʝʛʤʝʥʪʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ ʪʘ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʾʭ ʚʠʜʽʣʝʥʥʷ, ʘ ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʫʜʴ-ʷʢʠʤ ʘʥʘʣʽʪʠʢʦʤ, ʽʥʞʝʥʝʨʦʤ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʘʙʦ ʥʘʫʢʦʚʮʝʤ ʜʘʥʠʭ. 

ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʽ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ Apache 

Spark, ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ. 

ʈʦʙʦʪʘ ʤʘʻ ʮʽʢʘʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʥʘʧʨʷʤʢʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʣʽʻʥʪʽʚ ʽ ʤʝʥʝʜʞʝʨʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʱʦ ʙʫʜʝ ʦʙʠʨʘʪʠ ʥʘʡʢʨʘʱʽ ʤʦʜʝʣʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʾʭ ʢʽʥʮʝʚʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʫ. 
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ʇʆʇʆʃʅɽʅʀɽ ɹɸɿʓ ɿʅɸʅʀʁ ʀʋʉ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʊʆɼʆɺ ɸʅɸʃʀɿɸ 

ʃʆɻʆɺ  

 

ʃʝʚʳʢʠʥ ɺ.ʄ., ʏʘʣʘʷ ʆ.ɺ. 

 

ʄʝʪʦʜʳ process mining (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ (workflow). ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʦʛʠ ʩʦʙʳʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ (ʀʋʉ). ɿʘʧʠʩʘʥʥʳʝ 

ʚ ʣʦʛʝ ʩʦʙʳʪʠʷ ʬʠʢʩʠʨʫʶʪ ʬʘʢʪ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʣʦʛʘ. ɺʝʨʰʠʥʳ ʠ ʜʫʛʠ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʙʳʪʠʷʤ ʣʦʛʘ ʠ ʧʝʨʝʭʦʜʘʤ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ. 

ɺʘʞʥʦʩʪʴ ʜʝʡʩʪʚʠʡ (ʩʦʙʳʪʠʡ) ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ɺ ʨʷʜʝ ʧʦʜʭʦʜʦʚ ʫʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʜʝʡʩʪʚʠʡ [1, 2].  

ʅʝʜʦʩʪʘʪʦʢ ʧʘʨʘʜʠʛʤʳ process mining ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʘ 

ʦʯʝʥʴ ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʠʧʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʙʘʟʦʚʳʝ ʧʨʘʚʠʣʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʟʥʘʥʠʡ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʦʮʝʩʩʘʭ ʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯʘʭ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʜʦʧʫʩʪʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʠʭ  ʩʦʩʪʦʷʥʠʷ [3, 4].  ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʬʠʨʤʦʡ 

IBM  ʧʦʜʭʦʜʦʤ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʧʨʠʥʷʪʦ ʠʤʝʥʦʚʘʪʴ ʘʨʪʝʬʘʢʪʘʤʠ [3]. ʋʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʧʠʩʘʥʠʝ ʢʦʥʪʝʢʩʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. ʂʦʥʪʝʢʩʪ ʧʨʠ ʵʪʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʪʨʠʙʫʪʦʚ ʚʩʝʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ʆʜʥʘʢʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʘʨʪʝʬʘʢʪʳ ʤʝʪʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʮʝʣʦʤ. 

ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʝʢʩʪʘ ʠ ʚʳʙʠʨʘʝʤʳʝ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʮʝʧʦʯʢʠ ʜʝʡʩʪʚʠʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʟʥʘʥʠʷ ʦ ʧʦʨʷʜʢʝ 

ʚʳʙʦʨʘ ʪʨʝʙʫʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ ʚ ʟʘʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʯʪʦ ʪʘʢʞʝ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʤʦʜʝʣʝʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʝʢʩʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʜʝʡʩʪʚʠʷ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʣʦʛʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʟʥʘʯʝʥʠʡ 

ʘʪʨʠʙʫʪʦʚ ʩʦʙʳʪʠʡ [5], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʵʪʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʚʢʣʶʯʝʥʠʠ ʠʭ ʚ ʙʘʟʫ ʟʥʘʥʠʡ ʀʋʉ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʟʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ process 

mining ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ ʚ ʣʦʛʝ 

ʠ ʥʝ ʚʳʷʚʣʷʶʪ ʟʥʘʥʠʷ  ʦ ʚʣʠʷʥʠʠ ʩʦʩʪʦʷʥʠʷ ʘʨʪʝʬʘʢʪʦʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʨʷʜʦʢ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʯʝʪ ʚʣʠʷʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʘʨʪʝʬʘʢʪʦʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ 

ʟʥʘʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʟʘʧʫʩʢʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ workflow ʢʘʢ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʧʦ 

ʨʝʰʝʥʠʶ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʟʥʘʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʢʦʥʪʝʢʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʚʦʡʩʪʚʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ  ʜʝʡʩʪʚʠʷʤʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʪʘʢʠʭ ʘʨʪʝʬʘʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʜʝʨʞʢʫ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ,  

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ  ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʘʚʠʣ, ʦʪʨʘʞʘʶʱʠʭ ʚʳʙʦʨ 

ʦʪʜʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʣʠʙʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʝʢʩʪʘ. ʄʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 
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ʬʠʣʴʪʨʘʮʠʷ ʩʦʙʳʪʠʡ ʣʦʛʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩʦʙʳʪʠʡ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʙʦʨʦʚ ʘʪʨʠʙʫʪʦʚ, ʘ ʪʘʢʞʝ ʘʨʪʝʬʘʢʪʦʚ; 

ʧʦʩʪʨʦʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʘʨʪʝʬʘʢʪʘʤʠ ʠ ʩʦʙʳʪʠʷʤʠ ʧʨʦʮʝʩʩʘ. 

ɿʘʜʘʯʘ ʧʝʨʚʦʛʦ ʵʪʘʧʘ  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʠʟʙʳʪʦʯʥʳʝ ʜʘʥʥʳʝ ʠʟ ʣʦʛʘ, ʘ 

ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʡ 

ʦʧʝʨʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʩ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʷʟʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʣʦʛʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʤʝʥʝ ʠʩʧʦʣʥʠʪʝʣʷ, ʧʨʠʦʩʪʘʥʦʚʢʝ 

ʨʘʙʦʪʳ ʠ ʪ.ʧ.) 

ɿʘʜʘʯʘ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʪʨʘʩʩʘʭ ʣʦʛʘ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʘʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ. ɺʳʙʦʨ ʪʘʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʜʜʝʨʞʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʠʧʦʚʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʥʝʦʜʥʦʢʨʘʪʥʦ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʦʙʳʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʦʛ ʘʣʛʦʨʠʪʤ AprioriAll.  

ɿʘʜʘʯʘ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʠ 

ʘʨʪʝʬʘʢʪʦʚ ʧʨʦʮʝʩʩʘ.  ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ FPG (Frequent Pattern-Growth), 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʦʙʣʘʩʪʠ ʚ Data Mining. ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʪʘʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ, ʜʣʷ ʜʚʫʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ: ʘʨʪʝʬʘʢʪ; ʘ 

ʪʘʢʞʝ ʘʪʨʠʙʫʪ ʠ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʧʦʩʚʷʱʝʥ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʘʨʪʝʬʘʢʪʘʤʠ ʠ 

ʩʦʙʳʪʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʜʝʡʩʪʚʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʫʪʦʯʥʷʶʪʩʷ ʘʪʨʠʙʫʪʳ, 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʦʡ  ʟʘʚʠʩʠʤʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʘʨʪʝʬʘʢʪʦʚ ʢʦʥʪʝʢʩʪʘ ʠ ʩʦʙʳʪʠʷʤʠ ʣʦʛʘ, ʦʪʨʘʞʘʶʱʠʤʠ 

ʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʦʛʦʚ ʀʋʉ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʘʚʠʣʘ ʜʚʫʭ ʚʠʜʦʚ. 

ɿʘʚʠʩʠʤʦʩʪʠ ʧʝʨʚʦʛʦ ʚʠʜʘ ʦʪʨʘʞʘʶʪ ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʥʠʷ, ʠʤʝʶʱʠʝʩʷ ʚ 

ɹɿ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɿʘʚʠʩʠʤʦʩʪʠ ʚʪʦʨʦʛʦ ʚʠʜʘ 

ʦʪʨʘʞʘʶʪ ʧʝʨʩʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʌʦʨʤʘʣʠʟʘʮʠʷ 

ʪʘʢʠʭ ʧʨʘʚʠʣ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʢʣʶʯʝʥʠʝ ʠʭ ʚ ɹɿ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʥʦ ʚʳʙʠʨʘʪʴ 

ʧʨʦʮʝʩʩʳ (ʧʦʜʧʨʦʮʝʩʩʳ) ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠ ʪʝʤ ʩʘʤʳʤ  ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʀʋʉ.   
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SECTION 4. AUTOMATED  SYSTEMS IN TECHNOLOGY,  ENERGY, 

PRODUCTION / ɸɺʊʆʄɸʊʀɿʆɺɸʅɯ ʉʀʉʊɽʄʀ ɺ ʊɽʍʅɯʎɯ, ɽʅɽʈɻɽʊʀʎɯ, 

ɺʀʈʆɹʅʀʎʊɺɯ 

 

ʋɼʂ 681.58:633 

 

ʌɯʊʆʊʈʆʅ ʗʂ ʆɹɭʂʊ ʂɽʈʋɺɸʅʅʗ 

 

ʃʠʩʝʥʢʦ ɺ.ʇ., ʃʝʥʜʻʣ ʊ.ɯ., ʄʘʨʮʠʬʝʡ ɸ.ɯ. 

 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʞʠʤʽʚ ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ. ʇʨʠ 

ʮʴʦʤʫ  ʧʽʜʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʫ 

ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ ʟʘ ʫʤʦʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ [1]. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʪʘʥʦʚʢʫ ï 

ʬʽʪʦʪʨʦʥ, ʜʣʷ ʢʦʪʨʦʾ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʬʽʪʦʢʣʽʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʬʽʪʦʪʨʦʥʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʫʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ 

ʩʪʨʘʪʝʛʽʾ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥ ʚ  ʫʤʦʚʘʭ 

ʟʘʢʨʠʪʦʛʦ ʛʨʫʥʪʫ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʬʽʪʦʪʨʦʥ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʌʽʪʦʪʨʦʥ (ʜʠʚ. ʨʠʩʫʥʦʢ 1) ï ʮʝ ʢʘʤʝʨʘ ʟʽ ʩʪʚʦʨʝʥʠʤ ʰʪʫʯʥʠʤ ʢʣʽʤʘʪʦʤ, ʜʝ ʤʦʞʣʠʚʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʟʘʛʘʟʦʚʘʥʦʩʪʽ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ 

ʧʦʣʠʚʦʤ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ. 

ʌʽʪʦʪʨʦʥ ʙʫʣʦ ʟʤʦʥʪʦʚʘʥʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʘʚʪʦʤʘʪʠʢʠ ʽ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ ʽʤ. ʘʢʘʜ. ɯ. ɯ. ʄʘʨʪʠʥʝʥʢʘ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʛʦ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ  ñʇʨʠʩʪʨʽʡ 

ʰʪʫʯʥʦʛʦ ʢʣʽʤʘʪʫò [2]. 

 
ʈʠʩ. 1 ʉʭʝʤʘ ʬʽʪʦʪʨʦʥʫ ʟʛʽʜʥʦ ʇʘʪ. 88809 UA: 

1 ï ʨʦʙʦʯʽ ʢʘʤʝʨʠ; 2 ï ʜʞʝʨʝʣʘ ʦʩʚʽʪʣʝʥʥʷ; 3 ï ʧʦʚʽʪʨʦʧʨʦʚʽʜ; 4 ï ʦʭʦʣʦʜʞʫʶʯʠʡ 

ʚʝʥʪʠʣʷʪʦʨ; 5 ï ʩʪʝʣʘʞ ʟ ʨʦʩʣʠʥʘʤʠ; 6 ï ʚʝʥʪʠʣʷʪʦʨ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ; 7 ï ʧʽʜʽʛʨʽʚʘʯ 

ʧʦʚʽʪʨʷ; 8 ï ʢʘʥʘʣʠ ʧʽʜʚʦʜʫ ʧʦʚʽʪʨʷ; 9 ï ʢʘʥʘʣ ʚʠʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ; 10 ï ʢʣʘʧʘʥ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ; 11 ï ʚʝʥʪʠʣʷʪʦʨ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ; 12 ï ʧʨʠʩʪʨʽʡ ʞʠʚʣʝʥʥʷ 
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ʚʫʛʣʝʢʠʩʣʠʤ ʛʘʟʦʤ; 13 ï ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ; 14 ï ʛʝʥʝʨʘʪʦʨ ʭʦʣʦʜʫ; 15 

ï ʻʤʥʽʩʪʴ ʟ ʞʠʚʠʣʴʥʠʤ ʨʦʟʯʠʥʦʤ; 16, 17 ï ʻʤʥʦʩʪʽ ʜʣʷ ʟʣʠʚʫ ʚʦʜʠ ʟ ʧʽʜʜʦʥʽʚ; 18 ï 

ʪʨʫʙʦʧʨʦʚʦʜʠ ʟ ʢʨʘʧʝʣʴʥʠʮʷʤʠ; 19 ï ʨʝʛʫʣʴʦʚʘʥʠʡ ʦʪʚʽʨ ʜʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ; 20 ï ʧʦʚʽʪʨʦʧʨʦʚʦʜʦʤ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʚʽʜ ʣʘʤʧ ʧʽʜʽʛʨʽʪʦʛʦ ʧʦʚʽʪʨʷ. 

ɼʞʝʨʝʣʦʤ ʦʩʚʽʪʣʝʥʥʷ ʫ ʬʽʪʦʪʨʦʥʽ ʚʠʩʪʫʧʘʶʪʴ 5 LED ʣʘʤʧ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ 1340 lx ʢʦʞʥʘ. ɺʝʥʪʠʣʷʮʽʶ ʽ ʟʘʙʽʨ ʧʦʚʽʪʨʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʝʥʪʠʣʷʪʦʨʠ ʧʦʪʫʞʥʽʩʪʶ 9.5 ɺʪ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ ʚ 97 ʤį/ʛʦʜ. ʆʙʽʛʨʽʚ 

ʫʩʪʘʥʦʚʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʛʦ ʧʦʣʫ ʟ ʧʦʪʫʞʥʽʩʪʶ 1.8 ʢɺʪ.  

ʈʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʬʽʪʦʪʨʦʥʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʥʪʨʦʣʝʨʘ çʉʆʊɸ 818è [3], ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʞʠʤʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʥʦʨʤ ʚʠʨʦʱʫʚʘʥʥʷ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʜʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 22..25 Áʉ; ʚʥʦʯʽ ï 18..20 Áʉ; ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ - ʚ ʤʝʞʘʭ 60..70 %, ʟʘʛʘʟʦʚʘʥʽʩʪʴ ʧʦʚʽʪʨʷ ï ʚ ʤʝʞʘʭ 350..450 ppm.  

ɺʠʩʥʦʚʢʠ: ʨʦʟʨʦʙʣʝʥʦ ʬʽʪʦʪʨʦʥ ʽʟ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʽʚ 

ʨʦʩʣʠʥ ʚ ʧʨʦʮʝʩʽ ʾʭ ʨʦʟʚʠʪʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʢʦʨʝʛʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʈʆɹʂʀ ʉʀʉʊɽʄ ʂɽʈʋɺɸʅʅʗ ɽʃɽʂʊʈʆʊɽʍʅɯʏʅʀʄʀ 

ʂʆʄʇʃɽʂʉɸʄʀ ɺ ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʀʍ ʆɹôɭʂʊɸʍ 

 

ɼʫʜʥʠʢ ɸ.ʆ. 

 

ʇʪʘʭʦʬʘʙʨʠʢʠ ʽ ʪʝʧʣʠʯʥʽ ʢʦʤʙʽʥʘʪʠ, ʷʢ ʩʫʯʘʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʚʦʾʤʠ 

ʧʦʪʫʞʥʦʩʪʷʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʪʷʛʦʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʤ'ʷʩʘ ʽ ʷʻʮʴ 

ʧʪʠʮʽ, ʨʦʩʣʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ʪʦʚʘʨʽʚ ʋʢʨʘʾʥʠ. ʆʜʥʘʢ ʮʽ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʦʜʥʦʯʘʩʥʦ 

ʽ ʩʧʦʞʠʚʘʯʘʤʠ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʝʥʝʨʛʽʾ. ʊʘʢ ʜʣʷ ʧʪʘʭʦʬʘʙʨʠʢ ʫ ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʯʘʩʪʢʘ ʝʥʝʨʛʝʪʠʢʠ ʩʢʣʘʜʘʻ ʜʦ 20 %, ʘ ʜʣʷ ʪʝʧʣʠʯʥʠʭ 

ʢʦʤʙʽʥʘʪʽʚ ï ʜʦ 70 %. ɺ ʫʤʦʚʘʭ ʛʘʣʦʧʫʶʯʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʚʘʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʢʦʪʨʽ, ʚʨʘʭʦʚʫʶʯʠ ʩʪʘʥʠ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ, ʤʘʢʩʠʤʽʟʫʶʪʴ ʧʨʠʙʫʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ. ʊʘʢʽ ʘʣʛʦʨʠʪʤʠ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʡ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʽʛʦʨ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʽʰʝʥʴ, 

ʪʦʱʦ. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʝʚʦʣʶʮʽʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ (ʨʠʩ. 1) ʨʦʟʧʦʯʘʣʘʩʴ ʽʟ ʩʠʩʪʝʤ, ʱʦ ʬʦʨʤʫʶʪʴ  ʩʪʘʙʽʣʽʟʘʮʽʡʥʽ 

ʘʣʛʦʨʠʪʤʠ (1 ʝʪʘʧ). ɸʣʝ ʥʘʚʽʪʴ ʥʠʥʽ ʧʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʜʦʩʢʦʥʘʣʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʨʫʜ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ, ʧʨʦʜʦʚʞʫʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ï 

ʘʣʛʦʨʠʪʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ.  

 

  
ʈʠʩ.1. ɽʚʦʣʶʮʽʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʘ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʪʘʭʽʚʥʠʮʪʚʘ 

 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʚʽʪʦʚʠʡ ʽ ʥʘʮʽʦʥʘʣʴʥʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʘʚ, ʱʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʦʧʨʘʚʜʘʥʠʤ ʣʠʰʝ ʚ ʷʢʽʡʩʴ ʤʽʨʽ, ʟʘ ʫʤʦʚ ʥʝʚʠʩʦʢʦʾ ʮʽʥʠ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʟʥʘʯʝʥʽ ʙʽʦʣʦʛʘʤʠ ʫ ʬʽʪʦʪʨʦʥʘʭ ʽ ʟʦʦʪʨʦʥʘʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʦʨʤʠ ʩʪʘʙʽʣʽʟʫʚʘʣʠʩʴ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʧʨʠʨʦʜʥʠʭ ʟʙʫʨʝʥʴ ʽ ʩʪʘʥʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʧʝʚʥʽ ʧʦʨʠ ʨʦʢʫ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɸʣʝ ʥʘʚʽʪʴ ʫ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʯʘʩʪʦ ʧʦʪʫʞʥʦʩʪʝʡ ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʤʦʚʘʭ [1]. 

ʋ 90-ʠʭ ʨʦʢʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʘʨʪʽʩʪʴ ʝʥʝʨʛʦʥʦʩʽʾʚ ʧʦʯʘʣʘ ʟʨʦʩʪʘʪʠ, 

ʧʨʦʧʦʥʫʚʘʣʠʩʴ, ʷʢ ʦʢʨʝʤʽ ʨʦʟʨʦʙʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʤʽʥʽʤʽʟʫʶʪʴ  

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (2 ʝʪʘʧ) [2]. ʇʽʟʥʽʰʝ, 

ʚʨʘʭʦʚʫʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʜʠʥʘʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʨʦʡʰʣʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʽ ʩʠʩʪʝʤʠ (3 ʝʪʘʧ), ʟʜʘʪʥʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ 

ʦʙʩʪʘʚʠʥʠ, ʨʝʘʣʽʟʫʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ [3]. 

ʇʨʦʪʝ ʩʠʩʪʝʤʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʧʨʠʨʦʜʥʠʭ ʟʙʫʨʝʥʴ, ʩʪʘʥʠ ʨʠʥʢʫ ʱʦʜʦ ʚʘʨʪʦʩʪʝʡ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʾʾ ʷʢʦʩʪʽ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʟʜʘʪʥʽ ʣʠʰʝ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ(4 ʝʪʘʧ) [4]. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ, ʾʭ ʧʝʨʝʚʘʛʘ ʻ 

ʦʯʝʚʠʜʥʦʶ ʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʩʪʨʫʢʪʫʨʽ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 
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ɿʨʘʟʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʫ 

ʪʝʧʣʠʮʷʭ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʟʙʫʨʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʅʄ (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʪʝʧʣʠʮʽ 

 

ʇʇʈ ï ʧʽʜʩʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; ɹʌ ï ʙʣʦʢ ʬʽʣʴʪʨʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ; ɹʅʄʇʏʈ ï ʙʣʦʢ ʥʝʡʨʦʤʝʨʝʞʝʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ 

ʨʷʜʽʚ; ɹʆ(ɻɸ) ï ʙʣʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ; ɹʇʈ ï ʙʣʦʢ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; ɹʂ ï ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ; ʃʉʂ ï ʣʦʢʘʣʴʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ; ʃɸʂʇ ï 

ʣʦʢʘʣʴʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʝʨʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; ɺɽ ï ʚʠʢʦʥʘʚʯʽ ʝʣʝʤʝʥʪʠ; 

ʆʂ ï ʦʙôʻʢʪ ʢʝʨʫʚʘʥʥʷ 

 

ʈʝʟʫʣʴʪʘʪʠ ʾʾ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʇɸʊ çʂʦʤʙʽʥʘʪç ʊʝʧʣʠʯʥʠʡè ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʦʜʽʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦ 20 % ʧʨʠ ʝʢʦʥʦʤʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʜʦ 13 %. 
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ʋɼʂ 681.5.015 

 

ɯʄɯʊɸʎɯʁʅɸ ʄʆɼɽʃʔ ɼʀʅɸʄɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʊʈʋɹʆʇʈʆɺʆɼʋ 

ɿɺʆʃʆɾɽʅʆɻʆ ʂʆʈʄʋ 

 

ʄʽʨʦʰʥʠʢ ɺ.ʆ., ʂʽʢʪʻʚ ʄ.ʆ. 

 

ʆʙôʻʢʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʻ  ʧʦʪʦʯʥʘ ʣʽʥʽʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠʭ 

ʢʦʨʤʦʚʠʭ ʩʫʤʽʰʝʡ [1] ʚ ʷʢʫ ʚʭʦʜʠʪʴ: ʟʤʽʰʫʚʘʯ ʢʦʨʤʽʚ, ʧʝʨʝʭʽʜʥʘ ʢʘʤʝʨʘ, ʦʜʥʦ ʛʚʠʥʪʦʚʠʡ 

ʥʘʩʦʩ, ʟʘʧʽʨʥʠʡ ʰʠʙʝʨ, ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ ʢʦʨʤʦ ʧʨʦʚʽʜ;  ʧʨʦʙʢʦʚʽ ʢʨʘʥʠ,  ʪʨʫʙʦʧʨʦʚʽʜ 

ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ, ʨʦʟʜʘʚʘʯ ʢʦʨʤʽʚ, ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʥʘʩʦʩʫ, ʤʘʥʦʤʝʪʨ, ʢʦʤʧʨʝʩʦʨ, 

ʢʫʣʴʦʚʠʡ ʨʦʟʜʽʣʶʚʘʯ, ʩʦʣʝʥʦʾʜʥʠʡ ʚʝʥʪʠʣʴʽ ʮʝʥʪʨʘʣʴʥʠʡ ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ. ɿ ʜʚʦʭ ʙʦʢʽʚ 

ʟʥʘʭʦʜʷʪʴʩʷ ʢʘʤʝʨʠ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ  ʢʫʣʴʦʚʦʛʦ ʨʦʟʜʽʣʶʚʘʯʘ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʘʻ 

ʟʚʫʢʦʚʫ ʽ ʩʚʽʪʣʦʚʫ ʩʠʛʥʘʣʽʟʘʮʽʶ, ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʥʘʩʦʩʘʤʠ ʽ ʚʝʥʪʠʣʷʤʠ ʧʦʜʘʯʽ 

ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ. ʆʯʠʱʝʥʥʷ ʢʦʨʤʦ ʧʨʦʚʦʜʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʩʣʦʛʦ ʧʦʚʽʪʨʷ 

ʢʫʣʴʦʚʠʤ ʨʦʟʜʽʣʶʚʘʯʦʤ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ ʣʽʥʽʾ ʤʦʞʝ ʙʫʪʠ ʚʽʜ 18 ʤ3/ʛʦʜ, ʜʣʷ ʚʽʜʛʦʜʽʚʣʽ 12 ʪʠʩ. ʧʦʨʦʩʷʪ 

ʥʘ ʨʽʢ ʧʨʠ ʜʦʚʞʠʥʽ ʣʽʥʽʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʤʫ ʜʦ 150 ʤʝʪʨʽʚ, ʽ ʜʽʘʤʝʪʨʘ ʪʨʫʙʠ 90 ï 100 

ʤʤ, ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʚʽʜ 65, 70% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʩʫʤʽʰʽ.  ʇʠʪʦʤʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ  0,28 ʢɺʪ ʛʦʜ/ʤ3, ʘ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ 0,95 ʢɺʪ ʛʦʜ/ʤ3. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ  

ʟʤʽʥʶʶʪʴʩʷ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʤʫ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʚʦʣʦʛʽʩʪʴ ʢʦʨʤʫ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 75 %. ʅʘ ʛʫʩʪʠʥʫ ʢʦʨʤʫ ʥʝʟʥʘʯʥʦ ʽ ʥʘ ʧʣʘʩʪʠʯʥʫ ʚôʷʟʢʽʩʪʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʚʧʣʠʚʘʻ ʚʦʣʦʛʽʩʪʴ ʩʫʤʽʰʽ. ɿʘʣʝʞʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʽ ʩʢʣʘʜ ʢʦʨʤʦʚʦʾ 

ʩʫʤʽʰʽ ʜʣʷ ʩʫʤʽʰʝʡ ʚʢʘʟʘʥʠʭ ʥʘʚʝʜʝʥʽ ʚ [1]. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʥʘ ʤʦʜʝʣʽ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʫ ʥʘ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʷʢʽʩʥʽ ʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʤʫ. 

 
ʈʠʩ. 1. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʭʝʤʘ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ, ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʚʦʣʦʞʝʥʦʛʦ ʢʦʨʤʫ 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʝʨʝʤʦ ʢʦʨʤ ʟ ʨʘʮʽʦʥʫ ˉ5 [1] ʛʫʩʪʠʥʦʶ r = 1067 ʢʛ/ʤ3 ʧʨʠ 

ʧʦʯʘʪʢʦʚʽʡ ʚʦʣʦʛʦʩʪʽ  W0 = 70,1 %. ɿʘʣʝʞʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ h, (ʇʘÖʩ) ʚʽʜ ʚʤʽʩʪʫ 
ʚʦʣʦʛʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘʢʽ: ʜʽʘʤʝʪʨʢʦʨʤʦʚʦʾ ʪʨʫʙʠ dʪʨ 

= 90 ʤʤ; ʜʦʚʞʠʥʘ ʢʦʨʤʦʚʦʾ ʪʨʫʙʠ lʪʨ=105 ʤ. ɺʠʪʨʘʪʠ ʥʘʩʦʩʫ ʧʦ ʧʝʨʝʢʘʯʫʚʘʥʥʶ ʢʦʨʤʫ 

ʩʢʣʘʜʘʶʪʴ Gʧʨ1= 20, ʤ
3/ʛʦʜ. ʇʨʠʩʢʦʨʝʥʥʷ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ g=9,807 ʤ/ʩ2.  ʈʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʘʻʤʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ MathCad̔  SimulinkMATLAB [2]. 
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ʅʘ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʧʨʦʛʨʘʤʘ Korm [3], ʷʢʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʨʝʜʘʛʫʚʘʥʥʷ 

Create subsystem ʟ ʤʝʥʶ Edit. ʇʽʜʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʧʝʨʝʭʽʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʪʨʫʙʦʧʨʦʚʦʜʫ  ʧʦ ʟʥʘʯʝʥʥʶ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ: 71 ʽ 75 

% ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ ʢʦʨʤʽ W (ʨʠʩ. 3). 

 

 
ʈʠʩ.2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʩʪʽʡʥʦʾ ʯʘʩʫ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʢʦʨʤʫ 

 

 
 

ʈʠʩ. 3. ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʫʙʦʧʨʦʚʦʜʫ  ʧʦ ʟʥʘʯʝʥʥʶ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʠ ʟʥʘʯʝʥʥʷʭ W = 71 ʽ W = 75 % . 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫʪʨʫʙʦʧʨʦʚʦʜʫ ʨʽʜʢʦʛʦ ʢʦʨʤʫ ʽ ʥʘ ʦʩʥʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʽ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʽʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʫ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʤʫ. ɿʘʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤʠ 

ʢʝʨʫʚʘʥʥʷʚʠʪʨʘʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʨʤʫ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʂʦʨʦʪʢʝʚʠʯ ɺ.ɸ. ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ. ï ʄʥ.: ʋʨʘʜʞʘʡ, 

1989. ï 136 ʩ. 
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2. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. / 
ɺ.ʃʠʩʝʥʢʦ, ɭ.ʏʝʨʥʠʰʝʥʢʦ, ɺ.ʈʝʰʝʪʶʢ, ɺ.ʄʽʨʦʰʥʠʢ, ʅ.ɿʘʻʮʴ, ɯ.ʎʠʛʫʣʴʦʚ. ï 

ʂ.:ɸʛʨʘʨʄʝʜʽʘɻʨʫʧ, 2016. ï 476 ʩ. 

3. ʂʽʢʪʻʚ ʄ.ʆ., ɺʝʢʣʠʥʝʮʴ ɯ.ɯ. ɸʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʢʦʨʤʽʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙ'ʻʢʪʘ. - ʉʭʽʜʥʦ-

ʻʚʨʦʧʝʡʩʴʢʠʡ ʞʫʨʥʘʣ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ // ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. - ʍʘʨʢʽʚ: ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʮʝʥʪʨ, 2013. - ˉ 3/10 (63). 

 

 

 

ʋɼʂ 57.086.8 : 631.11: 637.1 

 

ʉɺɯʊʆɺɯ ʊɽʅɼɽʅʎɯɰ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʊɺɸʈʀʅʅʀʎʊɺɸ 

 

ɻʦʥʯʘʨʝʥʢʦ ɯ.ɺ. 

 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʩʝ ʙʽʣʴʰʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ,   

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʪʘ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʷʭ, ʱʦ ʩʧʨʠʷʻ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʙʦʨʫ ʽ ʧʨʠʡʥʷʪʪʶ ʥʘʡʢʨʘʱʠʭ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʚʠʥʥʽ ʩʪʚʦʨʶʚʘʪʠʩʴ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ  ʙʘʟʠ ʜʘʥʠʭ, ʙʘʟʠ ʟʥʘʥʴ ʽ ʙʘʟʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ʅʠʥʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʝʨʝʙʫʚʘʻ ʫ ʩʬʝʨʽ ʤʠʩʪʝʮʪʚʘ ʫʧʨʘʚʣʽʥʥʷ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʢʝʨʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʝʦʨʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʜʝʨʞʘʣʘ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʫ ʍɯʍ ʩʪ. ʅʘʡʙʽʣʴʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʟʥʘʡʰʣʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʻ ʣʶʜʠʥʦ-ʤʘʰʠʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺʦʥʠ  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ, ʜʣʷ ʷʢʠʭ ʯʘʩʪʢʘ ʧʠʪʘʥʴ ʱʦʜʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʡ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʣʶʜʠʥʫ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ: ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʤʘʰʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ʛʦʜʽʚʣʶ, ʚʠʜʘʣʝʥʥʷ ʛʥʦʶ, ʤʽʢʨʦʢʣʽʤʘʪ, ʜʦʾʥʥʷ, ʟʙʽʨ ʷʻʮʴ ʪʦʱʦ);  ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʚʝʻʨʘ  (ʨʫʭ ʧʦʛʦʣʽʚôʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʩʪʘʜʘ, ʚʝʪʝʨʠʥʘʨʥʫ ʨʦʙʦʪʫ ʪʦʱʦ); 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʠʨʦʙʥʠʮʪʚʘ (ɸʉʋʊʇ, ɸʉʋʇ); ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙʩʣʫʛʦʚʫʶʯʠʤ ʧʝʨʩʦʥʘʣʦʤ; ʦʙʨʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʦʙ'ʻʢʪʘ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʢʨʠʪʝʨʽʶ 

ʫʧʨʘʚʣʽʥʥʷ ʩʪʨʘʪʝʛʽʻʶ, ʧʨʠʡʥʷʪʪʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʨʽʰʝʥʴ ʜʠʨʝʢʪʦʨʦʤ, ʭʘʟʷʾʥʦʤ ʘʙʦ 

ʤʝʥʝʜʞʝʨʦʤ ʦʙôʻʢʪʫ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ, ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ, ʢʽʙʝʨʥʝʪʠʟʘʮʽʷ ï ʪʝʨʤʽʥʠ ʟʘ 

ʩʫʪʪʶ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʤʝʞʽ ʧʨʦʙʣʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ï ʟʚʽʣʴʥʝʥʥʷ ʣʶʜʠʥʠ (ʪʦʶ ʯʠ 

ʽʥʰʦʶ ʤʽʨʦʶ, ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʟʘʩʦʙʦʤ)  ʽʟ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ.  ʊʦʤʫ ʉɸʋ, 

ɸʉʋ ʊʇ,  ɸʉʋʇ, ɯʊ (ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ), ɯʂʊ (ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ), ʉɸʇʈ (ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ), ɸʈʄ (ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʨʦʙʦʯʽ ʤʽʩʮʷ), ɹɼ (ʙʘʟʠ ʜʘʥʠʭ), SCADA (ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ), CALS (ʪʝʭʥʦʣʦʛʽʾ 

ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʞʠʪʪʷ ʩʠʩʪʝʤʠ); ʨʦʙʦʪʠʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʰʽ ʧʦ ʩʫʪʽ ʪʝʨʤʽʥʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʋ ʨʦʟʚʠʪʢʫ ʪʚʘʨʠʥʥʠʮʪʚʘ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ: ʨʽʯʥʠʡ ʥʘʜʽʡ ʤʦʣʦʢʘ ʥʘ ʢʦʨʦʚʫ; 

ʷʡʮʝʥʦʩʥʽʩʪʴ ʢʫʨʢʠ-ʥʝʩʫʯʢʠ ʟʘ ʨʽʢ; ʧʨʠʨʦʩʪʠ ʥʘ ʛʦʣʦʚʫ ʪʚʘʨʠʥʠ ʘʙʦ ʧʪʠʮʽ ʟʘ ʨʽʢ ʘʙʦ 

ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ; ʚʠʭʽʜ ʪʝʣʷʪ, ʧʦʨʦʩʷʪ, ʷʛʥʷʪ, ʢʫʨʯʘʪ ʥʘ ʛʦʣʦʚʫ; ʚʠʪʨʘʪʠ ʢʦʨʤʽʚ, 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʘʣʠʚʘ, ʣʶʜ.-ʛʦʜ. ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ; ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʚʘʨʠʥ; ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʰʽ. ɿʘʛʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʾʾ ʷʢʦʩʪʽ, ʘ 

ʨʠʥʢʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ï ʧʨʠʙʫʪʦʢ, ʷʢʠʡ ʦʜʝʨʞʫʶʪʴ ʥʘ ʦʜʠʥʠʮʶ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ɿʘ ʦʮʽʥʢʦʶ ʝʢʩʧʝʨʪʽʚ, ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʚʘʨʠʥʥʠʮʴʢʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ɭʚʨʦʧʠ ʧʨʠ ʟʘʢʫʧʽʚʝʣʴʥʽʡ ʮʽʥʽ 0,36 ú ʟʘ ʣʽʪʨ ʤʦʣʦʢʘ (ʥʘ ʚʠʱʽ ʮʽʥʠ ʫ 

ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʨʠ ʛʣʦʙʘʣʴʥʽʡ ʢʦʥʢʫʨʝʥʮʽʾ ʫ ʮʽʡ ʛʘʣʫʟʽ ʚʘʞʢʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ) 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʮʽʣʢʦʤ ʝʬʝʢʪʠʚʥʦ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʥʠʢʠ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʥʠʢʠ 

ʜʦʾʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʩʫʧʫʪʥʴʦʾ ʪʝʭʥʽʢʠ ʤʘʶʪʴ ʜʦʧʦʤʦʛʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʢʫ ʩʪʚʦʨʠʪʠ ʜʣʷ ʪʚʘʨʠʥ ʚʽʜʧʦʚʽʜʥʝ ʾʭ ʧʦʪʨʝʙʘʤ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʩʠʪʫʘʮʽʶ ʥʘ ʨʠʥʢʫ ʜʦʾʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʚʢʣʶʯʘʶʯʠ ʜʦʾʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, 

ʪʝʭʥʽʢʫ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ (ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ, ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ, 

ʟʘʩʦʙʠ ʛʽʛʽʻʥʠ) ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʪʽʣʴʢʠ ʜʦʾʣʴʥʽ ʨʦʙʦʪʠ. ɼʦʾʣʴʥʠʤ ʨʦʙʦʪʘʤ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʪʘʢʠʡ ʞʝ ʨʝʚʦʣʶʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʷʢʠʡ ʫ ʩʚʽʡ ʯʘʩ 

ʩʧʨʘʚʠʣʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʩʘʤʦʭʽʜʥʽ ʟʝʨʥʦʟʙʠʨʘʣʴʥʽ ʢʦʤʙʘʡʥʠ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʾʥʥʷ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʷʢʦʛʦʩʴ ʯʘʩʫ.  

ʇʝʨʰʠʤʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʦʾʣʴʥʠʭ ʨʦʙʦʪʽʚ ʧʨʠʩʪʫʧʠʣʠ ʚʞʝ ʫ 80-ʽ ʨʦʢʠ XX ʩʪ. 

ʥʽʜʝʨʣʘʥʜʩʴʢʽ ʬʽʨʤʠ çʃʝʣʽè (Lely) ʪʘ çɺʽʢʦʥè (Vicon), ʧʽʟʥʽʰʝ çʇʨʦʣʽʦʥè (Prolion). ʋ 

ʩʝʨʝʜʠʥʽ 90-ʭ ʨʦʢʽʚ ʥʘ ʨʠʥʢʫ ʟôʷʚʠʣʠʩʴ ʧʝʨʰʽ ʦʜʥʦʙʦʢʩʦʚʽ ʨʦʙʦʪʠ Astronaut ʬʽʨʤʠ çʃʝʣʽè 

ʽ ʙʘʛʘʪʦʙʦʢʩʦʚʠʡ ʘʧʘʨʘʪ AMS Liberty ʬʽʨʤʠ çʇʨʦʣʽʦʥè. ʋ 2002 ʨ. ʥʘ ʨʠʥʢʫ 

ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʚʞʝ 11ʦʜʥʦ- ʽ ʙʘʛʘʪʦʙʦʢʩʦʚʠʭ ʩʠʩʪʝʤ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʚʠʧʫʩʢʘʣʠ ʟʘ 

ʣʽʮʝʥʟʽʷʤʠ ʬʽʨʤ çʃʝʣʽè ʽ çʇʨʦʣʽʦʥè. ʅʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʛʘʥʥʦʚʝʨʩʴʢʦʾ ʚʠʩʪʘʚʢʠ 

çEuroTier-2008è ʥʘ ʨʠʥʢʫ ʙʫʣʦ 7 ʚʠʨʦʙʥʠʢʽʚ: Lely, Delaval ʽ Fullwood - ʟ ʦʜʥʦʙʦʢʩʦʚʠʤʠ 

ʨʦʙʦʪʘʤʠ, çʀʥʩʝʥʪʝʢè (Insentec), çʉ.ɸ. ʂʨʠʩʪʝʥʩʝʥè (S. A. Christensen) ʠ çɹʦʫʤʘʪʠʢè 

(Boumatic) - ʟ ʜʚʦʭʙʦʢʩʦʚʠʤʠ ʽ, ʟʨʝʰʪʦʶ, çɻɽɸ ɺʝʩʪʬʘʣʠʷʉʸʨʜʞè ʟ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤʠ 

ʙʘʛʘʪʦʙʦʢʩʦʚʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʷʢʽ ʚʠʧʫʩʢʘʣʠʩʷ ʨʘʥʽʰʝ ʬʽʨʤʘʤʠ çʇʨʦʣʽʦʥè ʪʘ çʈʄʉè 

(RMS).  

ɿʘ ʦʮʽʥʢʘʤʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʥʘ ʩʴʦʛʦʜʥʽ çʃʝʣʽè ʪʘ çɼʝʃʘʚʘʣʴè ʩʫʤʽʩʥʦ ʧʦʩʪʘʚʠʣʠ ʚʽʜ 

80 ʜʦ 90% ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʾʣʴʥʠʭ ʨʦʙʦʪʽʚ. ʄʘʡʞʝ  ʧʦʣʦʚʠʥʫ ʫʩʽʭ ʧʨʦʜʘʥʠʭ 

ʫ 2008 ʨ. ʫ ʅʽʤʝʯʯʠʥʽ ʜʦʾʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʩʪʘʥʦʚʠʣʠ ʨʦʙʦʪʠ. ʋ ɼʘʥʽʾ ʽ ʐʚʝʮʽʾ ʾʭ ʙʽʣʷ 60%, 

ʘ ʫ ʌʽʥʣʷʥʜʽʾ 80% ʫʩʽʭ ʥʘʷʚʥʠʭ ʥʘ ʨʠʥʢʫ ʥʦʚʠʭ ʘʧʘʨʘʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʘʚʪʦʤʘʪʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʅʠʥʽ ʫ ʩʚʽʪʽ ʧʨʘʮʶʻ ʙʣʠʟʴʢʦ  10 000 ʜʦʾʣʴʥʠʭ ʨʦʙʦʪʽʚ, ʧʝʨʝʚʘʞʥʦ ʚʽʜ ʬʽʨʤ 

çʃʝʣʽè ʪʘ çɼʝʃʘʚʘʣʴè, ʫ ʅʽʤʝʯʯʠʥʽ ʾʭ ʙʣʠʟʴʢʦ 1 200 ʦʜʠʥʠʮʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʘ ʩʚʽʪʦʚʘ ʪʝʥʜʝʥʮʽʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ï ʩʪʚʦʨʝʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʷ ʟʘʚʝʨʰʝʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʦʙ'ʻʢʪʘ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʢʣʶʯʝʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʽ 

ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʪʚʘʨʠʥʘʤʠ) ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʪʠʧʫ ɸʉʋ ʊʇ.  

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʘʢʪʥʽ, ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʪʘ ʞʠʪʪʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʊʦʤʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʋʢʨʘʾʥʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʨʫʧʥʠʭ ʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʤʦʣʦʯʥʠʭ ʬʝʨʤ, ʧʪʘʭʦʬʘʙʨʠʢ, ʩʚʠʥʦʢʦʤʧʣʝʢʩʽʚ, ʚʽʜʛʦʜʽʚʝʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʧʣʘʥʦʚʦʛʦ ʚʨʦʞʘʶ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʽ ʚʠʨʽʰʫʚʘʪʠʩʷ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ, 

ʩʪʚʦʨʝʥʥʷ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʙʫʪʫ, ʦʩʚʽʪʠ, ʟʘʢʨʽʧʣʝʥʥʷ ʤʦʣʦʜʠʭ ʢʘʜʨʽʚ ʫ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ. 
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SECTION 5. INFORMATION  AND COMMUNICATION  TECHNOLOGIES  IN THE 

DISSEMINATION  OF KNOWLEDGE  / ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅɯ 

ʊɽʍʅʆʃʆɻɯɰ ɺ ʇʆʐʀʈɽʅʅɯ ɿʅɸʅʔ 

 

 

 

ʋɼʂ 378:004 

 

ʅɸɺʏɸʅʅʗ ʊɽʍʅʆʃʆɻɯʗʄ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʊɽʍʅʆʃʆɻɯʁ: ɼʆʉɺɯɼ 

ɯʅʊɽɻʈɸʎɯɰ ʈɽʉʋʈʉɯɺ ʊɸ ʉɽʈɺɯʉɯɺ ʄɸʁʂʈʆʉʆʌʊ ʋ ɺʅɿ 

 

ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ɺʦʣʦʰʠʥʘ ʊ.ɺ., ʄʘʨʢʦʚʩʴʢʘ ɯ. 

 

ʇʽʜʛʦʪʦʚʢʘ ɯʊ-ʬʘʭʽʚʮʽʚ ʜʣʷ ɯʊ-ʽʥʜʫʩʪʨʽʾ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʚ ʫʤʦʚʘʭ 

ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʫ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ɯʊ-ʧʨʦʜʫʢʮʽʾ. ʋʥʽʚʝʨʩʠʪʝʪʠ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʧʨʦʙʣʝʤʘʤʠ ʚʽʜʩʪʘʚʘʥʥʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ɯʊ-ʽʥʜʫʩʪʨʽʾ, ʜʦʩʪʫʧʫ ʜʦ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʪʘ 

ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ. ʃʠʰʝ ʟʘ ʫʤʦʚʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ɯʊ-ʢʦʤʧʘʥʽʡ ʪʘ ɯʊ-ʬʘʢʫʣʴʪʝʪʽʚ 

ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ. ʂʦʤʧʘʥʽʾ, ʯʝʨʝʟ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʠʨʶʚʘʪʠ ʩʚʦʾ ʧʨʦʜʫʢʪʠ ʩʝʨʝʜ 

ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ, ʧʝʨʝʜʘʶʯʠ ʙʝʟʢʦʰʪʦʚʥʦ ʩʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ɺʅɿ, ʛʝʥʝʨʫʶʯʠ 

ʥʘʚʯʘʣʴʥʽ ʪʘ ʽʥʩʪʨʫʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʾʭ ʚʠʚʯʝʥʥʷ, ʩʪʚʦʨʶʶʯʠ ʭʤʘʨʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʥʘʙʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ ʟʘʧʨʦʚʘʜʞʫʶʪʴ ʧʨʦʮʝʜʫʨʫ ʩʝʨʪʠʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ ʟʘ 

ʚʣʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʄʘʡʢʨʦʩʦʬʪ, ʎʽʩʢʦ ʪʘ ʽʥʰ.  

ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʥʘʩʪʫʧʥʦʛʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ 

ʚʠʧʫʩʢʥʠʢʘ ɯʊ-ʩʧʝʮʽʘʣʴʥʦʩʪʽ ï ʦʩʥʦʚʥʠʡ ʚʠʢʣʠʢ ʉʊɽʄ-ʦʩʚʽʪʠ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ.  

ʇʨʦʧʦʟʠʮʽʾ ʄʘʡʢʨʦʩʦʬʪ ʱʦʜʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ɺʅɿ ʧʦʣʷʛʘʶʪʴ ʫ ʚʩʝʙʽʯʥʽʡ 

ʧʽʜʪʨʠʤʮʽ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɹʽʣʴʰʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʥ-ʣʘʡʥ ʢʫʨʩʦʤ ʟ ʡʦʛʦ ʚʠʚʯʝʥʥʷ ʘʙʦ ʥʘ 

Microsoft Virtual Academy ʘʙʦ Imagine Academy; ʭʤʘʨʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ, ʥʘʧʨʠʢʣʘʜ ʆ365, Azure; ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʡʪʠ ʧʨʦʮʝʜʫʨʫ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʟʘ ʣʽʥʽʡʢʘʤʠ ʄʆS, ʄCɽ, ʄʊA. ʂʨʽʤ ʪʦʛʦ, ʄʘʡʢʨʦʩʦʬʪ ʩʪʚʦʨʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʣʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʚʦʨʝʥʦʛʦ 

ɯʊ-ʧʨʦʜʫʢʪʫ ʩʪʚʦʨʶʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʜʫʢʪʫ, ʦʥ-ʣʘʡʥ ʢʫʨʩʫ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ, ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʟ ʮʴʦʛʦ 

ɯʊ-ʧʨʦʜʫʢʪʫ. Microsoft ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ: ʙʘʟʠ ʜʘʥʠʭ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʽʨʪʫʘʣʽʟʘʮʽʷ, ʜʫʙʣʶʚʘʥʥʷ, ʩʝʨʚʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʩʫʨʩʠ ʽ ʩʝʨʚʽʩʠ Microsoft, ɺʅɿ ʦʪʨʠʤʫʻ ʟʥʘʯʥʽ 

ʧʝʨʝʚʘʛʠ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ, ʢʨʦʩ-ʢʫʣʴʪʫʨʥʠʭ, ʩʘʤʦʦʩʚʽʪʥʽʭ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʘ, ʘʥʘʣʽʪʠʯʥʘ ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʪʘ ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʩʪʫʜʝʥʪʠ ʨʦʟʚʠʚʘʶʪʴ ʥʝ ʣʠʰʝ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ, ʘ ʡ ʥʘʚʠʯʢʠ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʷ, ʚʽʨʪʫʘʣʴʥʘ ʢʦʣʘʙʦʨʘʮʽʷ ʪʘ ʽʥ. 

ɺ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʩʠʩʪʝʤʥʦʾ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ, ʜʦʩʪʫʧʥʠʭ ʟʘʚʜʷʢʠ 

ʘʢʘʜʝʤʽʯʥʠʤ ʽʥʽʮʽʘʪʠʚʘʤ ʢʦʤʧʘʥʽʾ ʄʘʡʢʨʦʩʦʬʪ, ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʤôʷʢʠʭ 

ʥʘʚʠʯʦʢ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ ʟʘ ʪʘʢʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʽʥʪʝʛʨʘʮʽʷ ʘʢʘʜʝʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʪʘ ʧʨʘʢʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ, ʧʨʦʩʫʚʘʥʥʽ ʥʦʚʽʪʥʽʭ 
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ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʝʤʽʥʘʨʘʭ ʪʘ ʪʨʝʥʽʥʛʘʭ ʪʨʝʥʝʨʘʤʠ ʄʘʡʢʨʦʩʦʬʪ, ʧʨʦʛʨʘʤʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ. 

ʏʘʩʪʠʥʘ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ Imagine Academy ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

ʩʪʫʜʝʥʪʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ɿʦʢʨʝʤʘ, ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɯʊ-ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʫ ʜʠʩʮʠʧʣʽʥʠ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè, çʇʨʦʛʨʘʤʫʚʘʥʥʷè, çʆʨʛʘʥʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭè ʙʫʣʦ ʜʦʜʘʥʦ 

ʦʢʨʝʤʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʧʨʦʭʦʜʞʝʥʥʷ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ Imagine Academy 

(https://imagineacademy.microsoft.com/?whr=default).  

ʉʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘʢʦʧʠʯʫʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʙʘʣʽʚ ʟʘ 

ʨʽʟʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ ʧʨʦʭʦʜʞʝʥʥʷ ʪʘʢʠʭ ʦʥ-ʣʘʡʥ ʢʫʨʩʽʚ ʚ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ ʦʮʽʥʶʶʪʴʩʷ ʧʝʚʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ ʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ. ʄʦʞʣʠʚʘ ʪʘʢʦʞ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʶʪʴ ʩʦʙʽ ʢʫʨʩʠ ʚ 

ʘʢʘʜʝʤʽʾ ʽ ʧʨʦʭʦʜʷʪʴ ʥʘʚʯʘʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʤʦʪʠʚʘʮʽʾ ʟ ʙʦʢʫ ʚʠʢʣʘʜʘʯʘ.  

ʇʦʨʽʚʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʛʨʫʧʘʭ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʫʨʩʠ ʄɯɸ, ʫʩʧʽʰʥʽʩʪʴ ʟʨʦʩʣʘ ʤʘʡʞʝ ʥʘ 10,2 %. ʈʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʨʘʤʢʘʭ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ 

çʇʨʦʛʨʘʤʫʚʘʥʥʷè, çʆʨʛʘʥʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭè ʟʘʩʚʽʜʯʠʣʠ ʟʨʦʩʪʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʚ 

ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʫʧʘʭ ʥʘ 13% ʪʘ 9,8% ʚʽʜʧʦʚʽʜʥʦ. 

ʂʨʽʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʘʢʘʜʝʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʄicrosoft, ʚ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʽʣʴʢʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʝʨʚʽʩʽʚ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʢʦʣʣʘʙʦʨʘʮʽʾ Microsoft ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʝʢʪʥʠʭ ʟʘʚʜʘʥʴ 

ʩʪʫʜʝʥʪʘʤʠ.   

ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʣʘʜʘʯʘʤʠ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʽ ʩʝʤʽʥʘʨʠ, ʪʨʝʥʽʥʛʠ, ʢʫʨʩʠ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ɺ ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ (ʅʇʇ) çɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Microsoft ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽè 

ʩʧʽʣʴʥʦ ʟ ʢʦʤʧʘʥʽʻʶ ʄʘʡʢʨʦʩʦʬʪ ʋʢʨʘʾʥʘ [1].  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ɯʊ-ʢʦʤʧʘʥʽʡ ʟ ɺʅɿ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʥʘ ʧʨʠʢʣʘʜʽ ʩʧʽʚʧʨʘʮʽ ʟ ʢʦʤʧʘʥʽʻʶ Microsoft, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ 

ʯʠʥʥʠʢʘʭ: 1) ʫʯʘʩʪʴ ʢʦʤʧʘʥʽʡ ʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʪʘ ʨʦʙʦʯʠʭ ʧʨʦʛʨʘʤ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʦʯʽʢʫʶʪʴ ɯʊ-ʢʦʤʧʘʥʽʾ ʚʽʜ 

ʚʠʧʫʩʢʥʠʢʘ; 2) ʢʚʘʣʽʬʽʢʘʮʽʷ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ; 3) ʜʦʩʪʫʧʥʽʩʪʴ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ɯʊ-ʢʦʤʧʘʥʽʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʅʇʇ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʣʷ ɺʅɿ ʧʝʨʝʚʽʨʷʣʘʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʪʘ ʩʦʬʪ ʩʢʽʣʟ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɯʊ-ʬʘʭʫ. 

ɺʽʜʢʨʠʪʽʩʪʴ ɯʊ-ʢʦʤʧʘʥʽʡ ʪʘ ʩʧʽʚʧʨʘʮʷ ʟ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ï ʟʘʧʦʨʫʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʽʩʥʦʾ ɯʊ-ʦʩʚʽʪʠ. ʎʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʤôʷʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ɯʊ-ʢʘ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʥʘʚʯʘʥʥʷʤ 

ʥʘ ɯʊ-ʬʘʢʫʣʴʪʝʪʽ, ʷʢʠʡ ɯʊ-ʽʥʜʫʩʪʨʽʷ ʟʘʙʝʟʧʝʯʫʻ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʘʢʘʜʝʤʽʯʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʅʇʇ ʟ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʚʝʨʰʫʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʮʽʻʶ ʬʘʭʽʚʮʽʚ ʪʘ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷʤ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʟʘʻʤʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʙʦʭ 

ʩʢʣʘʜʦʚʠʭ ɯʊ-ʬʘʢʫʣʴʪʝʪʫ ʪʘ ɯʊ-ʽʥʜʫʩʪʨʽʾ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʥʘʚʝʜʝʥʽ ʫ ʜʘʥʽʡ ʩʪʘʪʪʽ. ɼʣʷ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘʢʘ ʩʧʽʚʧʨʘʮʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʙʽʣʴʰ ʫʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ 

ʧʨʦʬʝʩʽʡʥʠʭ (ʭʘʨʜ) ʪʘ ʤôʷʢʠʭ (ʩʦʬʪ) ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: ʫʩʧʽʰʥʽʩʪʴ, ʤʦʪʠʚʘʮʽʷ, ʨʽʚʝʥʴ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. 

ɼʣʷ ʪʘʢʠʭ ɯʊ-ʢʦʤʧʘʥʽʡ, ʷʢ ʄʘʡʢʨʦʩʦʬʪ, ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʟ ɺʋɿʘʤʠ ʫ 

ʚʠʟʥʘʯʝʥʠʭ ʫ ʩʪʘʪʪʽ ʥʘʧʨʷʤʘʭ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʠʧʫʩʢ ʥʘ ɯʊ-ʨʠʥʦʢ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

https://imagineacademy.microsoft.com/?whr=default
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ʄʘʡʢʨʦʩʦʬʪ ʧʨʦʜʫʢʪʠ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʠʢʣʘʜʘʯʽʚ ʫ ɺʅɿ, ʷʢʽ 

ʚʠʢʣʘʜʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʄʘʡʢʨʦʩʦʬʪ, ʛʦʪʫʶʯʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ɯʥʪʝʛʨʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ ɯʊ-ʢʦʤʧʘʥʽʡ ʫ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʫʥʽʚʝʨʩʠʪʝʪʫ [ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ]/ɻʣʘʟʫʥʦʚʘ ʆ.ɻ., ʢʘʩʘʪʢʽʥ ɼ.ʖ., ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ., 

ʄʦʢʨʽʻʚ ʄ.ɺ., ɹʣʦʟʚʘ ɸ.ɯ., ɺʦʣʦʰʠʥʘ ʊ.ɺ., ʉʘʷʧʽʥʘ ʊ.ɺ. / ɿʘ ʟʘʛ.ʨʝʜ. ɻʣʘʟʫʥʦʚʦʾ ʆ.ɻ. ï 

ʂʠʾʚ: ʊʆɺ çʅɺʑ ɯʥʪʝʨʩʝʨʚʽʩè, 2016. ï 285 ʩ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʇɯʃʔʅʆʊ ʊɸ ɽ-ʂʆʄʋʅɯʂɸʎɯɰ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ 

ʂɺɸʃɯʌɯʂɸʎɯɰ ɺʀʂʃɸɼɸʏɯɺ  

 

ʂʫʟʴʤʽʥʩʴʢʘ ʆ.ɻ. 
 

ʇʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ ʫʩʧʽʰʥʦ ʟʘʩʚʦʶʚʘʪʠ ʜʝʨʞʘʚʥʠʡ 

ʩʪʘʥʜʘʨʪ ʦʙʨʘʥʦʾ ʛʘʣʫʟʽ ʟʥʘʥʴ ʫ ɺʅɿ, ʘ ʡ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʫ ʩʚʦʻʤʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʪʘʥʦʚʣʝʥʥʽ, ʥʘʚʯʘʪʠʩʴ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʝ-ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʶ 

çʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴè, ʨʝʩʫʨʩʠ ʜʣʷ ʤʽʞʛʨʫʧʦʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʛʥʦʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʫ ʥʘʫʢʦʚʠʭ ʢʦʣʘʭ [1]. 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʟʥʘʥʥʷʤʠ, ʥʘʙʫʪʠʤʠ ʥʘʚʠʯʢʘʤʠ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ (ʨʠʩ. 1), ʷʢʘ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʚôʷʟʫʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ [2], ʷʢ ʩʢʣʘʜʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʪʘ 

ʧʝʨʩʦʥʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʣʘʜʘʯʘ ʯʠ ʩʪʫʜʝʥʪʘ [3]. 

 

ʈʠʩ. 1 -  ʄʦʜʝʣʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

 

ʈʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʽ ʟʘʚʜʘʥʴ ʧʦʙʫʜʦʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (http://nubip.edu.ua/en/node/3033), ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʩʢʣʘʜʦʚʠʭ, ʩʠʩʪʝʤʠ ʩʪʚʦʨʝʥʥʷ ʽ ʚʽʜʙʦʨʫ ʷʢʽʩʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʙʽʨ 

ʝʬʝʢʪʠʚʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʘʥʘʣʽʚ ʜʦʩʪʫʧʫ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ 

ʪʘ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʥʘʣʝʞʠʪʴ ʜʦ 

ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɯʩʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʝ-ʩʝʨʝʜʦʚʠʱʘ ʧʦʟʘ ʢʦʤʫʥʽʢʘʮʽʻʶ ʚʠʢʣʘʜʘʯʽʚ, 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʝʤʦʞʣʠʚʦ. ʋ ʷʢʦʩʪʽ ʟʘʩʦʙʽʚ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ 

http://nubip.edu.ua/en/node/3033
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ʢʦʤʫʥʽʢʘʮʽʾ ʢʨʽʤ ʨʝʩʫʨʩʽʚ ʝ-ʩʝʨʝʜʦʚʠʱʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡ ʟʦʚʥʽʰʥʽ ʚʝʙ-

ʩʝʨʚʽʩʠ  ʪʘ ʨʝʩʫʨʩʠ (ʨʠʩ. 2). 

 

ʈʠʩ. 2 - ɿʦʚʥʽʰʥʽ ʝ-ʨʝʩʫʨʩʠ ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ 

 

ʅʘʷʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4, ʩ. 74-90] ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʰʽ ʩʪʚʦʨʶʻ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʤʽʥʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʠʩʧʦʟʠʮʽʾ ʚʠʢʣʘʜʘʯ-ʩʪʫʜʝʥʪ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʚʠʢʣʘʜʘʯ ï ʮʝ ʩʫʙôʻʢʪ, ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʠ ʫ ʩʚʽʜʦʤʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʠʭ ʫʤʦʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ɯʂ. 

ʉʫʪʪʻʚʠʭ ʟʤʽʥ ʟʘʟʥʘʻ ʽ ʧʝʜʘʛʦʛʽʯʥʘ ʧʦʟʠʮʽʷ ʚʠʢʣʘʜʘʯʘ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺ ʩʠʪʫʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʟʙʠʪʢʦʚʦʩʪʽ ʧʝʜʘʛʦʛ ʫ ʷʢʦʩʪʽ ʥʦʩʽʷ ʟʥʘʥʴ ʩʪʘʻ ʟʘʡʚʠʤ, ʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʪʫʜʝʥʪʘ ï ʜʝʬʽʮʠʪʘʨʥʦʶ. ʄʠ ʧʦʩʪʘʻʤʦ ʧʝʨʝʜ 

ʧʝʨʩʧʝʢʪʠʚʦʶ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʧʨʦʬʝʩʽʡʥʦʩʪʽ ï ʚʠʢʣʘʜʘʯ ʚʠʰʫ, ʷʢʘ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʻ 

ʧʨʦʩʪʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʥʘʫʢʦʚʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʘ ʚʠʩʪʫʧʘʻ ʘʚʪʦʥʦʤʥʦʶ ʽ ʟʤʽʩʪʦʚʥʦ 

ʩʘʤʦʩʪʽʡʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʻʜʥʽʩʪʶ.  

ɸʣʝ ʥʝ ʢʦʞʝʥ ʚʠʢʣʘʜʘʯ ʤʘʻ ʯʘʩ, ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʶ ʤʦʪʠʚʘʮʽʶ, ʦʩʢʽʣʴʢʠ 

ʦʩʚʽʪʥʽʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝ-ʩʝʨʝʜʦʚʠʱʘ ʫ ʙʘʛʘʪʴʦʭ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʠʡ.  ʆʜʥʠʤ ʽʟ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ ʽʥʩʪʨʫʤʝʥʪʽʚ 

(ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʡ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʟʦʚʥʽʰʥʽʭ ʚʝʙ-ʩʝʨʚʽʩʽʚ) ʫ ʦʩʚʽʪʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʰʫ ʻ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʧʽʚʧʨʘʮʽ ʪʘ ʦʥʣʘʡʥ ʢʦʤʫʥʽʢʘʮʽʾ (ʨʠʩ. 3).  

 

 

ʈʠʩ. 3 ï ʇʨʠʢʣʘʜ G+ ʩʧʽʣʴʥʦʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʚʦʨʢʽʥʛʫ (ʨʠʩ. 3), ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʧʽʚʧʨʘʮʽ ʚʠʢʣʘʜʘʯʽʚ 

ʜʦʚʝʣʦ ʩʚʦʶ ʜʽʻʚʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ. 
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ADVISORY SERVICE AS THE BASIS OF DEVELOPMENT OF INNOVATIVE 

ENTREPRENEURIAL BUSINESS 

 

Poprozman N.V., Dudzyak O.A. 

 

Information society is associated with the implementation and functioning of intellectual 

property and intellectual capital that provides the innovative direction of socio-economic 

development of the national economy. It requires focusing on education, science, fundamental 

and applied scientific research, also requires the importance of information in making decisions 

by entrepreneurs at different levels. The scientific definition of entrepreneurship emerged in the 

XVII century. It is known that an academic economist R. Kantilyon was the first who 

introduced in 1680-1734 the concept of enterprise into scientific circulation. In his work çEssai 

sur la nature du commod en generalè he states that an entrepreneur is a person who buys goods 

or services according to the known price and sells for an unknown, so he is a person who takes 

risks for the sake of profit.  The concept of entrepreneurship as a special form of activity 

emerged in the national economy in the middle of XIX century. Since then this issue has been 

paid much attention by many researchers and practitioners, but many controversial issues have 

still been remained. It would be desirable to add the scientific views of [10, p.23] that indicate 

that entrepreneurship means not to do something the way the other people do, and he 

emphasizes on the importance of leadership and innovation, and states that the entrepreneurship 

is the source of all changes in the economy. 

An interesting point of view is that the entrepreneurship is when "one plus one is more 

than two", so it is the effect of synergy - the effect of joint action of partners that should be 

higher than the total result of the operation of each particular entrepreneurial or the whole 

economic system. Its elements should be very harmonious and coordinated so that the total 

results were higher than the overall result from performance of individual production lines or 

fields (elements). 

http://elib.bsu.by/bitstream/123456789/8083/1/koll_monogr_2004.pdf
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For effective innovative activity of entrepreneurs it is necessary to ensure them with 

institutional development. The effective functioning of innovation infrastructure depends on 

the representatives of consulting firms [1,3,4,11]. The level of innovation culture is essential 

and it determines the ability and willingness to accept new ideas, interest in introducing 

innovations by teams or by individuals. It requires from society creative thinking, continuous 

education and self-improvement. So the concept of entrepreneurship "that learns to live" is 

relevant, because it means the unification of all approaches, management methods and 

philosophy of human existence into one. So some scholars [9, p.14] interpret this concept into 

five "organization skills": skills which improve individual, intelligent design, common vision, 

group learning, systems thinking. It is reasonable to add to this approach features which are 

offered in the source [2, p.69]. This is a continuous revision process of trends of development 

for which competitive consciousness and position are important, which are focused on the 

future and has become "the second nature" to all personnel. 

It should be noted that making managerial decisions at the entrepreneurial activity is 

extremely dependent on reliable and relevant information provision. So it is extremely 

important for the effective functioning of entrepreneurial activity to have full access to the 

information about sales markets, the largest and most prospective importers of food, raw 

materials, goods, services, internal financial and economic state of Ukrainian producers, the 

range of goods and services, existing forms of transactions, changes in current legislation, 

reform requirements, regulations, norms, standards etc. [2,5,6]. For example, the required 

information for entrepreneurs in the world is information about the mechanisms that reduce 

production risks, information about subsidies, insurance and financing export-import operations 

[7,8]. 

It must be emphasized that today the information and consulting activity is especially 

actual type of entrepreneurial business. It is a business project that aims to provide the current 

analytical information, advice and recommendations for creating business, recommendations 

on evaluation of investment project in general. In the end it will be the basis of the formation 

of new economic relations, will create an innovative environment and it will be the main factor 

of the growth of economic indicators at the micro, meso - and macro levels of functioning 

economies. It will help to reduce unemployment and increase welfare of people. 
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IMPLEMENTATION OF SPECIFIC DIDACTIC PRINCIPLES IN COMPUTER-

ORIENTED LEARNING ENVIRONMENT 

 

Kasatkin D.Yu., Kasatkina O.M. 

 

The emergence of multimedia allowed to reveal the fundamentally insurmountable flaw 

of a text based teaching materials, which is that they do not allow to use the huge reserves of 

performance of the human brain associated with its ability to speed processing of large volumes, 

panorama-perceived information posted in educational computer environments. 

The notion of the learning environment is not new for educational researches (M. Basov, 

S. Shatskyi etc.). This concept fitted different meaning at different historical periods. S. Frene 

believed that learning environment serves as a field for various people activities, development 

of their creative skills, where man creates cultural values, exploring the real world in an 

atmosphere of freedom of choice and areas of knowledge of their interest. Modern educational 

theory does not share the views of S. Frene and A. Neil on the role of çfree activities in the 

environmentè, but remain relevant to the person as a subject of activity that enriches the 

personal experience of the interaction with other objects the learning environment. 

The property, which is inherent in visual media allows, using special organization and 

design, naturally affect different aspects of thinking: abstract and logical. However, this 

property should be properly implemented so that the meaning of concepts that breed 

information was clear, visible.  

In computer-oriented education environment çinteractive visualizationè is implemented, 

allowing to see something that is not always possible in real life, even using the most sensitive 

and accurate devices. Moreover, with representation in the form of computer objects can make 

different actions not only to explore their static image but the dynamics of development in 

different conditions. A computer allows both distinguishing the main patterns of the studied 

object or phenomenon, and considering it in detail. Various forms of representation of the object 

may change each other by the students will or with the program command, alternately or 

simultaneously using creative, analytical and verbal presentation. This allows condensing the 

information from the research object, and expanding it. Processes modeled by computer may 

be different in form and content, to treat the physical, social, historical, environmental and other 
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processes. Visibility provided by the computer suggests a powerful new tool for learning ï 

computer graphics, which represents not only knowledge in the form of images, pictures and 

text, but can visualize the human knowledge that cannot be found in text descriptions, or require 

higher level of abstraction. The process of perception in computer-oriented learning 

environment is accelerated and simplified by a new, speechless but functional environment of 

communication, like the light around us. The exchange of information is in the form of models 

(similar to that instead of the book to read, the current sample of a technical device or idea, that 

is functioning clearly, formulas or theorems are sent). The information in this case and it is 

immediately perceived as an image. There is a simulation sharing objects between users, though 

in reality, designed information is being transmitted over information channels. It is interpreted 

by "intelligence" of the end device. In this case, all the conveniences of transfer of information 

are saved (unlimited reproduction, high speed, low cost and energy) enhancing the ergonomics 

of the information. 

The principle of creative nature ï is in cognitive activity and solving the problems of 

education and self-development. Information technology requires students to be creative, action 

by their own and transform information from the outside world. 

The principle of free choice of the information occurs with certain activities (participation 

in discussions, teleconferences, work with search programs, comparative analysis of 

information in the WWW, etc.). 

The principle of identification is the need to control learning autonomy, since by the use 

of computer-based learning environment, more opportunities are provided for the falsification 

of training than, for example, full-time or part-time. 

Identification of the student is part of the joint security measures. Control of independence 

in carrying out tests, essays and other control measures can be achieved, in addition to eye 

contact, through a variety of means. For example, to identify the person that passes the exam 

by using video-conference connection. 

The principle of self-reproduction ï while working in a computer-oriented learning 

environment, measures are designed to increase diversity, augmentation of alternatives and 

opportunities. Creating healthy competition leads better selection is implemented. 

The principle of "island" of information involves the development of an integrated and 

interconnected system of information and tools for solving problems of information and 

analytical support of a computer-based learning environment. 

According to this principle, work in computer-oriented learning environment must begin 

with a few elements in some universities. Their experience can be transferred to others, 

considering and correcting mistakes. 

The work of a teacher in computer-oriented learning environment requires a 

modernization of the methodical work of the institution, and to do this, institution should 

develop a program of continuous improvement of professional competencies of a teaching staff 

in the field of ICT, use in accordance with the professional needs and abilities. 

The training of future specialists to use computer technologies in professional activity in 

our study is not an aim in itself. In further studies, the main task is to build such a learning 

environment where skills in using information technologies of future farmers will be similar to 

skills of writing, reading and basic math, which are components of key competences. 
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ʇʆɹʋɼʆɺɸ ɻɽʊɽʈʆɻɽʅʅʆɻʆ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʆʉɺɯʊʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

ʅɸ ɹɸɿɯ ɺɯɼʂʈʀʊʆɻʆ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

 

ʄʦʢʨʽʻʚ ʄ.ɺ. 

 

ɽʪʘʧ,  ʢʦʣʠ  ʦʩʚʽʪʥʽ  ʨʝʩʫʨʩʠ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʘʚʪʦʥʦʤʥʦ,  ʧʦʩʪʫʧʦʚʦ ʚʽʜʭʦʜʠʪʴ 

ʫ ʤʠʥʫʣʝ. ʉʴʦʛʦʜʥʽ ʚʦʥʠ ʩʪʘʶʪʴ ʥʦʩʽʷʤʠ ʟʥʘʥʴ ʽ ʽʥʬʦʨʤʘʮʽʾ  ʚ  ʨʘʤʢʘʭ  ʥʘʚʯʘʣʴʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ  ʥʘʚʯʘʣʴʥʦʛʦ  ʟʘʢʣʘʜʫ,  ʨʝʛʽʦʥʫ,  ʘʩʦʮʽʘʮʽʾ  ʥʘʚʯʘʣʴʥʠʭ  

ʟʘʢʣʘʜʽʚ  ʘʙʦ  ʙʽʣʴʰ  ʛʣʦʙʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ  ʦʙ'ʻʜʥʘʥʴ. 

ɺ ʮʴʦʤʫ ʨʘʢʫʨʩʽ ʚʩʝ ʚʘʞʣʠʚʽʰʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʥʘ ʙʘʟʽ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʦʜʽʙʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʟʘʡʤʘʶʪʴʩʷ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʷʢ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘʢ ʽ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ. 

ʎʽʣʽʩʥʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʙʫʜʝ ʚʤʽʱʫʚʘʪʠ ʚ ʩʦʙʽ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʩʝʨʚʽʩʠ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʜʦʩʪʫʧʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʨʦʟʧʦʨʦʰʝʥʥʷ ʟʫʩʠʣʴ ʪʘ 

ʫʚʘʛʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʽʞ ʥʠʤʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ʾʭ ʤʽʞ ʩʦʙʦʶ. 

ʎʝ ʙʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʡʙʣʠʞʯʠʤ  ʯʘʩʦʤ  ʫʯʘʩʥʠʢʘʤ  ʥʘʚʯʘʣʴʥʦʛʦ  ʧʨʦʮʝʩʫ  

ʧʦʪʨʽʙʥʦ  ʙʫʜʝ  ʚʨʘʭʦʚʫʚʘʪʠ  ʪʘ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʪʝʥʜʝʥʮʽʾ [1]: 

ǒ ʨʦʟʰʠʨʝʥʥʷ  ʤʦʞʣʠʚʦʩʪʝʡ  ʫ  ʢʦʤʫʥʽʢʘʮʽʷʭ  ʚʠʢʣʘʜʘʯʽʚ  ʽ  ʩʪʫʜʝʥʪʽʚ; 

ǒ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʚʩʽʭ ʥʘʷʚʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ; 

ǒ ʘʢʪʠʚʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʦʮʠʬʨʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ; 

ǒ ʥʦʚʽ  ʩʫʯʘʩʥʽ  ʽʥʩʪʨʫʤʝʥʪʠ  ʢʝʨʫʚʘʥʥʷ  ʚʝʣʠʢʠʤʠ  ʦʙʩʷʛʘʤʠ  ʽʥʬʦʨʤʘʮʽʾ; 

ǒ ʥʘʚʠʯʢʠ  ʦʙʨʦʙʢʠ  ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ  ʡ  ʥʝʧʽʜʛʦʪʦʚʣʝʥʦʾ  ʽʥʬʦʨʤʘʮʽʾ; 

ǒ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ǒ ʘʢʪʠʚʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʫ ʩʬʝʨʽ  

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʪʞʝ, ʜʣʷ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-̔ ʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ 

ʦʧʪʠʤʽʟʦʚʘʥʽ ʯʦʪʠʨʠ ʩʢʣʘʜʦʚʠʭ ʨʝʩʫʨʩʽʚ: 

ǒ ʪʝʭʥʽʯʥʽ: ʢʦʤʧôʁ ʪʝʨʥʘ ʪʝʭʥʽʢʘ, ʥʘʷʚʥʽʩʪʴ ʤʝʨʝʞʽ, Wi-Fi ʪʝʭʥʦʣʦʛʽʾ; 

ǒ ʧʨʦʛʨʘʤʥʽ: ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ, ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ, ʚʟʘʻʤʦʜʽʷ; 

ǒ ʘʢʘʜʝʤʽʯʥʽ: ʤʝʪʦʜʠʯʥʝ ʥʘʧʦʚʥʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ; 

ǒ ʣʶʜʩʴʢʽ: ɯʂʊ-ʛʨʘʤʦʪʥʽʩʪʴ, ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʬʘʭʽʚʮʽʚ. 
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ʋ ʢʦʥʪʝʢʩʪʽ ʚʝʜʝʥʦʛʦ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜ ʽʥʪʝʛʨʘʮʽʻʶ ʨʦʟʫʤʽʪʠʤʝʤʦ ʝʪʘʧʠ 

ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʧʦʻʜʥʘʥʥʽ ʨʽʟʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʥʦʚʠʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʇʦʙʫʜʦʚʘ ʥʘʚʯʘʣʴʥʦ-̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʚʟʘʻʤʥʫ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʩʢʣʘʜʘʣʘʩʷ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ: ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʪʘʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ [2]: 

ǒ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ ð ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ, ʙʘʟʘʤʠ 

ʟʥʘʥʴ ʪʘ ʝʣʝʢʪʨʦʥʥʦʶ ʙʽʙʣʽʦʪʝʢʦʶ; 

ǒ ʥʘʫʢʦʚʘ ʩʠʩʪʝʤʘ ð ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʞʫʨʥʘʣʘʤʠ ʪʘ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʧʦʨʪʬʦʣʽʦ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ; 

ǒ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ð ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʜʝʢʘʥʘʪʦʤ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʦʤ; 

ǒ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ð ʧʨʝʜʩʪʘʚʣʝʥʘ ʻʜʠʥʦʶ ʙʘʟʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ǒ ʪʘ ʽʥʰʽ, ʷʢ ʨʦʙʦʪʘ ʚ ʭʤʘʨʘʭ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʦʱʦ. 

ɿʽʙʨʘʪʠ ʚʩʽ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʦʜʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ ʻ ʜʫʞʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦ 

ʪʘ ʬʽʥʘʥʩʦʚʦ ʟʘʪʨʘʪʥʦ. ʊʦʞ ʜʦʚʦʜʠʪʴʩʷ ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ. ʑʦʙ ʟʜʝʰʝʚʠʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʽʜʢʨʠʪʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʧʠʩʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʧʦʯʘʣʠ ʟ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɯ 

ʾʾ ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʚʘʻ Moodle. ʇʣʶʩ ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Dspace. ɸ ʪʘʢʦʞ ʩʭʦʚʠʱʝ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʜʠʧʣʦʤʥʠʭ ʧʨʦʝʢʪʽʚ, ʨʝʘʣʽʟʦʚʘʥʝ ʥʘ ʧʣʘʪʬʦʨʤʽ 

ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʨʝʧʦʟʠʪʦʨʽʶ ePrints. 

ʅʘʫʢʦʚʫ ʯʘʩʪʠʥʫ ʩʠʩʪʝʤʠ ʥʘʨʘʟʽ ʟʘʢʨʠʚʘʻ ʧʣʘʪʬʦʨʤʘ Open Conference, ʥʘ ʷʢʽʡ 

ʧʨʘʮʶʶʪʴ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʋʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ Moodle, 

ʟʦʢʨʝʤʘ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʥʽʡ ʟʘʡʤʘʻ ʤʦʜʫʣʴ Subcourse. 

ʉʠʩʪʝʤʘ ʦʙʣʽʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʝʜʝʪʴʩʷ ʯʝʨʝʟ ʙʘʟʫ openLDAP, ʚ ʷʢʫ ʩʪʫʜʝʥʪʠ 

ʧʝʨʝʢʦʥʚʝʨʪʦʚʫʶʪʴʩʷ ʟ ʜʝʨʞʘʚʥʦʾ ʙʘʟʠ ɭɼɽɹʆ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʯʠʥʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʥʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʪʘʢʦʛʦ ʥʘʚʯʘʣʴʥʦ-̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʦʻʜʥʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʜʫʞʝ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ 

ʤʠ ʦʪʨʠʤʫʻʤʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʥʝ ʛʝʪʝʨʦʛʝʥʥʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʅʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʚ ʛʝʪʝʨʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʪʨʠ 

ʢʘʪʝʛʦʨʽʾ: ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʭʦʚʠʱ ʥʘʚʯʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʣʦʛʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ. [3] 

ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʧʦʜʦʣʘʥʠʤ ʯʝʨʝʟ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʠʧʫ LDAP, OpenID ʪʘ Oauth2 ʪʦʱʦ. 

ʆʪʞʝ, ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʜʘʥʠʭ ʧʦ ʨʽʟʥʠʭ ʧʽʜʩʠʩʪʝʤʘʭ ʚʠʤʘʛʘʻ 

ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ð ʨʽʰʝʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʫʩʫʚʘʶʯʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʨʫʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. 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. 
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ʊɽʍʅʆʃʆɻɯʗ ʂʆʄʋʅɯʂɸʎɯʁ ʅɸ ʇʃɸʊʌʆʈʄɯ ʍʄɸʈʅʆɻʆ ʉʍʆɺʀʑɸ 

 

ʐʢʣʷʨʩʴʢʠʡ ʉ.ʄ 

 

ʇʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ɯʊʅʇ) ʫ 

ɺʅɿ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ɯʊʅʇ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʨʝʡʪʠʥʛʫ.  

ɺ ʜʦʢʣʘʜʽ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʧʨʦʙʣʝʤ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʢʦʤʫʥʽʢʘʮʽʡ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʣʘʜʘʯʝʤ ʧʨʠ ʦʧʘʥʫʚʘʥʥʽ 

ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʫʯʙʦʚʦʛʦ ʧʨʦʮʝʩʫ ʂʅʊɽʋ. 

ɺʘʞʣʠʚʽʰʦʶ ʣʘʥʢʦʶ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʻ ʩʚʦʻʯʘʩʥʘ ʪʘ ʪʘʢʘ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ 

ʯʘʩʫ, ʜʦʩʪʘʚʢʘ ʬʘʡʣʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ  ʚʽʜ ʩʪʫʜʝʥʪʘ ʜʦ ʚʠʢʣʘʜʘʯʘ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʛʨʘʬʽʯʥʽ 

ʨʦʙʦʪʠ, ʧʨʦʛʨʘʤʥʽ ʢʦʜʠ, ʨʝʬʝʨʘʪʠ ʪʘ ʧʦʜʽʙʥʽ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʚʽʨʢʠ ʚʠʢʣʘʜʘʯʝʤ. ʅʘ 

ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʮʷ ʧʨʦʩʪʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʧʨʦʙʣʝʤʫ ʫ ʨʘʟʽ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ ï ʟʘʦʯʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ), ʥʝʩʚʦʻʯʘʩʥʦʛʦ 

ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʬʘʡʣʽʚ-ʟʚʽʪʽʚ (ʷʢ ʧʨʘʚʠʣʦ ï ʚ ʢʽʥʮʽ ʩʝʤʝʩʪʨʫ), ʧʝʨʝʟʜʘʯʽ, ʧʝʨʝʚʝʜʝʥʥʷ 

ʪʘ ʽʥʰʽ ʥʝʟʘʧʣʘʥʦʚʘʥʽ ʚʠʧʘʜʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʶʪʴ ʥʝʧʦʨʦʟʫʤʽʥʥʷ, ʢʦʥʬʣʽʢʪʠ ʪʘ 

ʟʨʠʚʠ ʛʨʘʬʽʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʥʽʷʢ ʥʝ ʧʦʣʽʧʰʫʻ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʜʦʩʪʘʚʢʠ ʬʘʡʣʽʚ ʚʽʜ ʩʪʫʜʝʥʪʘ ʜʦ ʚʠʢʣʘʜʘʯʘ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ, ʪʦʙʪʦ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʟ ʜʦʩʪʘʚʢʦʶ 

ʬʘʡʣʽʚ ʙʫʚʘʻ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ, ʚ ʷʢʽʡ ʣʘʥʮʽ ʩʪʘʚʩʷ ʟʙʽʡ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʝʥʪ ʚʠʩʣʘʚ ʬʘʡʣ 

ʧʦʰʪʦʶ, ʘʣʝ ʧʦʤʠʣʠʚʩʷ ʘʜʨʝʩʦʶ, ʘʙʦ ʚʽʜʧʨʘʚʣʝʥʥʷ ʙʫʣʦ ʧʨʦʤʘʨʢʦʚʘʥʝ, ʷʢ ʩʧʘʤ ʪʘ 

ʚʠʜʘʣʝʥʦ. ɺʠʥʠʢʘʻ ʢʦʥʬʣʽʢʪ, ʚ ʷʢʦʤʫ ʧʨʘʚʽ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ: ʚʠʢʣʘʜʘʯ, ʢʦʪʨʠʡ ʩʚʦʻʯʘʩʥʦ 

ʥʝ ʦʪʨʠʤʘʚ ʟʚʽʪ ʪʘ ʩʪʫʜʝʥʪ, ʱʦ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʬʘʡʣ ʚʽʥ ʚʽʜʧʨʘʚʠʚ ʩʚʦʻʯʘʩʥʦ. ɯ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʠʢʣʘʜʽʚ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʙʝʟʣʽʯ. 

ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ 

ʢʦʤʫʥʽʢʘʮʽʡ ñʩʪʫʜʝʥʪ-ʚʠʢʣʘʜʘʯò: ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʶ ʩʧʽʣʴʥʦʛʦ ʧʦʰʪʦʚʦʛʦ ʦʙʣʽʢʦʚʦʛʦ 

ʟʘʧʠʩʫ, ʘʙʦ ʟʘʚʝʜʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʬʘʡʣʦʚʦʛʦ ʨʝʩʫʨʩʫ ʫ ʭʤʘʨʽ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʫʥʫʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ (ʥʘʧʨʠʢʣʘʜ: Moodle). ʎʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʚ ʙʽʣʴʰʦʩʪʽ, ʘʙʦ ʥʝʜʦʩʢʦʥʘʣʽ, ʘʙʦ ʩʢʣʘʜʥʽ ʽ ʥʝʜʝʰʝʚʽ ʫ ʩʫʧʨʦʚʦʜʞʝʥʽ.  
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ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʢʘʬʝʜʨʽ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ʂʅʊɽʋ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ, 

ʘʧʨʦʙʦʚʘʥʘ ʪʘ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʜʘʥʴ ʚ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ 

Google. 

ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ api-ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʭʤʘʨʥʦʛʦ ʜʠʩʢʫ Google-drive, 

ʧʨʦʪʦʢʦʣ ʘʚʪʦʨʠʟʘʮʽʾ OAuth 2.0 ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʪʘ ʦʙôʻʢʪʠ google sheets ʪʘ fusion 

tables ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʙʦʨʫ ʩʪʘʪʠʩʪʠʢʠ. ʉʠʩʪʝʤʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʜʦʜʘʪʢʫ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʦ ʥʘ ʭʦʩʪʽʥʛʫ Google App Engine (GAE)  

ʇʨʠ ʨʝʻʩʪʨʘʮʽʾ ʩʪʫʜʝʥʪʘ ʧʨʦʚʘʜʠʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʧʨʽʟʚʠʱʝ, ʣʦʛʽʥ, ʧʘʨʦʣʴ ʪʘ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ. ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʬʨʘʛʤʝʥʪ 

ʚʽʜʧʦʚʽʜʥʦʾ ʚʝʙ-ʬʦʨʤʠ. 

 

 
ʇʝʨʩʦʥʘʣʴʥʽ ʜʘʥʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ Google Fusion Table (GFT) ʪʘ ʥʽʷʢ ʥʝ ʟʚôʟʘʥʽ ʟ 

ʦʩʥʦʚʥʠʤ ʭʤʘʨʥʠʤ ʩʭʦʚʠʱʝʤ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʩʢʦʻʥʥʷ ʫʤʠʩʥʠʭ, ʯʠ ʥʝʚʤʠʩʥʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʜʽʡ ʟ ʬʘʡʣʘʤʠ, ʷʢʽ ʙʫʣʠ ʥʘʜʽʩʣʘʥʽ ʥʘ ʧʝʨʝʚʽʨʢʫ.  

ʇʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʷʻ ʧʦʚʥʦʚʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʝʨʝʜʘʻ 

ʫʧʨʘʚʣʽʥʥʷ ʤʦʜʫʣʶ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʠʡ ʧʦ ʧʨʦʪʦʢʦʣʫ ʘʫʪʝʪʠʬʽʢʘʮʽʾ OAuth 2.0 ʚʠʜʘʻ 

ʪʦʢʝʥ ʜʦʟʚʦʣʫ ʥʘ ʜʦʩʪʫʧ ʜʦ ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ. ʌʦʨʤʘ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 2. 

 

 
ɺ ʧʨʦʮʝʩʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʜʝʥʪ ʚʠʙʠʨʘʻ ʽʟ ʤʝʥʶ ʪʽʣʴʢʠ ʪʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʢʣʘʜʘʯ 

ʚʠʟʥʘʯʠʚ ʪʘ ʦʯʽʢʫʻ ʥʘ ʧʝʨʝʚʽʨʢʫ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ 
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ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʽ ʟʘʧʦʙʽʛʘʻ ʜʫʙʣʶʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʨʠʪʘʤʘʥʥʘ ʝʣʝʢʪʨʦʥʥʽʡ 

ʧʝʨʝʧʠʩʮʽ. 

ɺ ʩʚʦʻʤʫ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʚʠʢʣʘʜʘʯ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʫ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʧʦ ʢʦʞʥʽʡ ʜʠʩʮʠʧʣʽʥʽ (ʬʨʘʛʤʝʥʪ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.) ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʢʦʞʥʝ ʟʘʚʘʥʪʘʞʝʥʝ ʟʘʚʜʘʥʥʷ ʧʦʧʘʜʘʻ ʩʪʨʦʛʦ ʫ ʚʽʜʚʝʜʝʥʫ ʜʣʷ ʥʴʦʛʦ ʧʘʧʢʫ ʧʽʜ ʚʽʜʧʦʚʽʜʥʠʤ 

ʧʨʽʟʚʠʱʝʤ ʩʪʫʜʝʥʪʘ. 

 

 
ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ 

 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʪʫʜʝʥʪʠ ʥʝ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ 

ʙʦ ʧʦʚʥʦʚʘʞʝʥʥʷ ʥʘ ʚʟʘʻʤʦʜʽʶ ʟ ʥʝʶ ʤʘʻ ʪʽʣʴʢʠ ʤʦʜʫʣʴ-ʧʦʩʝʨʝʜʥʠʢ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ʘʚʪʦʨʠʟʘʮʽʾ OAuth ʘʙʦ ʚʠʢʣʘʜʘʯ. 

ʇʦ ʟʘʚʘʥʪʘʞʝʥʥʽ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ñʢʚʠʪʘʥʮʽʶò ï ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʫʩʧʽʰʥʝ 

ʦʪʨʠʤʘʥʥʷ ʟ ʜʘʪʦʶ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽʤ ʥʦʤʝʨʦʤ. ʆʢʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻ 

ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ ʫ  GFT ʥʘ ʥʘʜʩʠʣʘʻ ʚʠʢʣʘʜʘʯʫ ʥʘ ʡʦʛʦ ʝʣʝʢʪʨʦʥʫ ʩʢʨʠʥʴʢʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʨʠʙʫʪʪʷ ʥʦʚʠʭ ʨʦʙʽʪ ʚʽʜ ʩʪʫʜʝʥʪʽʚ.  

ɺʠʢʣʘʜʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʩʪʘʪʠʩʪʠʢʠ ʟʘʚʘʥʪʘʞʝʥʴ, ʤʦʞʝ ʾʾ ʧʝʨʝʛʣʷʜʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʫ ʛʨʘʬʽʯʥʽʡ ʬʦʨʤʽ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʨʤʽʥʠ. 

ʉʠʩʪʝʤʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʜʦʜʘʪʢʫ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʛʦ ʤʦʞʣʠʚʠʡ ʟ ʙʫʜʴ-ʢʦʛʦ 

ʧʨʠʩʪʨʦʶ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʟʘ ʘʜʨʝʩʦʶ: https://goo.gl/3do19i.  
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ʉʀʉʊɽʄɸ ɽʃɽʂʊʈʆʅʅʆɻʆ ɼʆʈɸɼʅʀʎʊɺɸ ʗʂ ʆʉʅʆɺɸ ʉʆʎɯɸʃʔʅʆɰ ʄɽʈɽɾɯ 

ɼʆʈɸɼʅʀʂɯɺ-ʇʈʆʌɽʉɯʆʅɸʃɯɺ 

 

ʐʚʠʜʝʥʢʦ ʄ.ɿ. 

 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʘʥʠʭ ʽ ʟʥʘʥʴ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʽ  ʥʘʚʯʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʩʝʣʝʥʥʷ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʛʝʥʜʝʨʥʦʾ ʨʽʚʥʦʩʪʽ ʽ ʟʘʙʝʟʧʝʯʫʻ 

ʟʦʢʨʝʤʘ 

V ɼʦʩʪʦʚʽʨʥʫ ʚʠʯʝʨʧʥʫ ʽʥʬʦʨʤʘʮʽʷ ʟ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʪʘ ʝʢʦʣʦʛʽʾ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

V ʆʧʝʨʘʪʠʚʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ  ʟ ʫʩʴʦʛʦ ʩʧʝʢʪʨʫ ʘʛʨʘʨʥʠʭ ʧʠʪʘʥʴ 

ʟʘ ʫʯʘʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ-ʜʦʨʘʜʥʠʢʽʚ 

V ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ 

V ʅʦʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʟʘʩʦʙʠ ʧʦʰʠʨʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʘʥʠʭ ʽ ʟʥʘʥʴ 

V ɯʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʥʘʩʝʣʝʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʡ ʛʝʥʜʝʨʥʦʾ ʨʽʚʥʦʩʪʽ 

V ʋʤʦʚʠ ʜʣʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʤʽʩʮʽ. 

ʆʜʥʠʤ ʟ ʧʨʠʥʮʠʧʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʨʘʜʥʠʮʪʚʘ ʻ ʬʦʨʤʫʚʘʥʥʷ ʉʧʽʣʴʥʦʪ ʧʨʘʢʪʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʧʨʝʜʤʝʪʥʽ 

ʤʝʨʝʞʽ ʢʦʥʪʝʥʪ-ʧʨʦʚʘʡʜʝʨʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʢʣʘʜʘʯʽʚ, ʥʘʫʢʦʚʮʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʛʘʣʫʟʝʚʠʭ ʝʢʩʧʝʨʪʽʚ ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ ʥʘ ʜʦʙʨʦʚʽʣʴʥʠʭ 

ʟʘʩʘʜʘʭ, ʷʢʽ ʤʘʶʪʴ ʟʥʘʥʥʷ ʽ ʫʤʽʥʥʷ ʚ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʽ ʛʦʪʦʚʽ ʧʨʘʮʶʚʘʪʠ ʽ ʚʯʠʪʠʩʷ 

ʨʘʟʦʤ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ. 

ʌʫʥʢʮʽʾ ʉʧʽʣʴʥʦʪ ʧʨʘʢʪʠʢʽʚ:  

ü ɼʦʧʦʤʦʛʘ ʫ ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙ ʫ ʟʥʘʥʥʷʭ ʯʣʝʥʽʚ ʩʚʦʾʭ ʉʧʽʣʴʥʦʪ ʧʨʘʢʪʠʢʽʚ ʘʙʦ 
ʢʣʽʻʥʪʽʚ.  

ü ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʥʘʷʚʥʠʤʠ ʟʥʘʥʥʷʤʠ ʫ ʩʚʦʾʡ ʢʦʥʢʨʝʪʥʽʡ ʧʨʝʜʤʝʪʥʽʡ 
ʦʙʣʘʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʦʥʦʚʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʜʘʥʠʭ.  

ü ʂʨʘʱʠʡ ʧʨʘʢʪʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʛʨʘʤ.  

ü ɯʥʥʦʚʘʮʽʾ ʚ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʟʥʘʥʴ ʽ ʾʭ ʜʦʥʝʩʝʥʥʷ ʜʦ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ü ʇʦʩʪʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʽʥʰʠʤʠ ʉʧʽʣʴʥʦʪʘʤʠ ʟʘ ʽʥʪʝʨʝʩʘʤʠ  

ü ɺʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ (ʛʘʨʷʯʘ ʣʽʥʽʷ) 

ʋ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʩʪʚʦʨʝʥʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʝʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʊʘʢ, ʫ ʢʘʙʽʥʝʪʽ ʜʦʨʘʜʥʠʢʢʘ ʜʣʷ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʩʪʫʧʥʽ: ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ, ʩʝʨʚʽʩʠ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʩʪʘʪʫʩ ʢʦʥʩʫʣʴʪʘʥʪʘ -ʜʦʨʘʜʥʠʢʘ. ɺ ʩʚʦʶ 

ʯʝʨʛʫ, ʢʦʥʩʫʣʴʪʘʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ: ʩʪʚʦʨʶʚʘʪʠ ʪʝʤʘʪʠʯʥʽ ʩʪʘʪʪʽ/ʟʘʧʠʩʠ ʫ ʙʣʦʛʘʭ, 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʠʪʘʥʥʷ, ʩʪʚʦʨʶʚʘʪʠ ʩʧʽʣʴʥʦʪʠ, ʨʦʟʨʦʙʣʷʪʠ ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʚʝʙʽʥʘʨʠ. 

ɺ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʝʦʯʘʪʽʚ, ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ 

ʪʘ, ʟʦʢʨʝʤʘ, ʚʝʙʽʥʘʨʽʚ  ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ Skype for business. 

ɼʦʩʪʫʧʥʘ ʷʢ ʣʦʢʘʣʴʥʘ ʚʝʨʩʽʷ Skype for Business (ʷʢʫ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʚʣʘʩʥʠʡ 
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ʩʝʨʚʝʨ), ʪʘʢ ʽ ʦʥʣʘʡʥ ʚʝʨʩʽʷ Skype for Business Online, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ Office 365. 

ɼʘʥʘ ʧʣʘʪʬʦʨʤʘ ʤʘʻ ʨʷʜ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʾʾ  ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʶʪʴ, ʘ ʩʘʤʝ: 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ SILK ï ʢʦʜʝʢʘ, ʟʘʧʦʟʠʯʝʥʦʛʦ ʟ ʜʦʤʘʰʥʴʦʛʦ Skype, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʝʨʝʞ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ; 

¶ ʌʫʥʢʮʽʷ Call via Work, ʱʦ ʜʦʟʚʦʣʷʻ ʜʟʚʦʥʠʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ çSkype for Businessè 

ʟ ʦʜʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʘ ʧʨʦʜʦʚʞʠʪʠ ʨʦʟʤʦʚʫ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʘʙʦ ʤʦʙʽʣʴʥʦʤʫ 

ʪʝʣʝʬʦʥʽ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʦʙʤʽʥʶʚʘʪʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʫ ʚʽʢʥʽ 

ʯʘʪʫ çSkype ʜʣʷ ʙʽʟʥʝʩʫè. ʈʘʥʽʰʝ ʮʷ ʬʫʥʢʮʽʷ ʙʫʣʘ ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʚ ʤʦʙʽʣʴʥʠʭ 

ʢʣʽʻʥʪʘʭ Lync, ʘ ʪʝʧʝʨ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʽ ʚ ʜʝʩʢʪʦʧʥʽʡ (ʩʪʘʮʽʦʥʘʨʥʽʡ) ʚʝʨʩʽʾ; 

¶ ʌʫʥʢʮʽʷ Skype Meeting Broadcast, ʱʦ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʣʶʚʘʪʠ ʟʙʦʨʠ ʚ çSkype for 
Businessè ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ʜʣʷ ʘʫʜʠʪʦʨʽʾ ʜʦ 10000 ʯʦʣʦʚʽʢ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʟʙʦʨʽʚ ʫ ʙʨʘʫʟʝʨʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ.; 

¶ ʇʽʜʪʨʠʤʢʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʥʦ-ʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʤʝʨʝʞ (Software-defined 

networking, SDN); 

¶ ɼʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ Office 365 ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʫ ʩʝʨʚʝʨʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʪʝʣʝʬʦʥʽʾ ʢʦʤʧʘʥʽʾ ʽ ʚʠʭʦʜʫ ʥʘ ʤʽʩʴʢʫ ʣʽʥʽʶ; 

¶ ʈʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʠʭ ʢʣʽʻʥʪʽʚ: ʚʠʨʽʚʥʶʚʘʥʥʷ ʾʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʨʘʥʽʰʝ ʤʘʣʠ ʤʽʩʮʝ ʯʝʨʝʟ ʽʩʥʫʶʯʽ ʦʙʤʝʞʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʧʣʘʪʬʦʨʤʘʭ; 

¶ ʄʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʛʦʣʦʩʫ ʽ ʚʽʜʝʦ ʧʽʩʣʷ ʜʟʚʽʥʢʘ ʚ çSkype for Businessè; 

¶ ʇʽʜʪʨʠʤʢʘ ʪʝʭʥʦʣʦʛʽʾ Always On, ʨʝʘʣʽʟʦʚʘʥʦʾ ʚ SQL Server 2014. ɺʦʥʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʘʚʘʨʽʡʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ. 

ʉʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʷʢ ʦʩʥʦʚʠ 

ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ ʜʦʨʘʜʥʠʢʽʚ-ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ  ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ  ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʩʽʣʴʩʴʢʠʭ  ʪʝʨʠʪʦʨʽʡ, ʧʦʜʦʣʘʥʥʷ ʙʽʜʥʦʩʪʽ ʥʘ ʩʝʣʽ ʰʣʷʭʦʤ ʧʨʦʚʘʜʞʝʥʥʷ  

ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʜʘʥʥʷ ʩʦʮʽʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʠʭ  ʜʦʨʘʜʯʠʭ ʧʦʩʣʫʛ ʩʫʙ'ʻʢʪʘʤ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʩʝʣʽ ʽ ʩʽʣʴʩʴʢʦʤʫ  ʥʘʩʝʣʝʥʥʶ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ  ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʨʠʙʫʪʢʦʚʦʛʦ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ 

ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʛʝʥʜʝʨʥʦʾ ʨʽʚʥʦʩʪʽ. 
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ɽ-ʉɽʈɽɼʆɺʀʑɽ ʅɸ ɹɸɿɯ GOOGLE CLASSROOM ɼʃʗ ʆʈɻɸʅɯɿɸʎɯɰ 

ʅɸɺʏɸʃʔʅʀʍ ʇʈɸʂʊʀʂ 

 

ʉʘʷʧʽʥʘ ʊ.ʇ.  

 

ʆʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʜʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʴʦʛʦʜʝʥʥʷ ʻ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʷ, 

ʟʘʪʨʝʙʫʚʘʥʦʛʦ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʠʩʫʚʘʻ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʩʧʝʮʽʘʣʽʩʪʽʚ.  

ʇʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʬʘʭʽʚʮʽʚ ʚ ʧʨʝʜʤʝʪʥʽʡ ʩʬʝʨʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʝʢʦʥʦʤʽʩʪʽʚ ʚʠʤʘʛʘʻ ʚʠʜʦʟʤʽʥʝʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʜʘʯʽ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ ʩʪʘʣʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʽʦʨʠʪʝʪ ʷʢʠʤ, ʥʘʚʽʪʴ, 

ʚʽʜʜʘʻʪʴʩʷ ʥʘ ʧʦʙʫʪʦʚʦʤʫ ʨʽʚʥʽ.  

ʅʘ ʜʫʤʢʫ ɺ. ʖ. ɹʠʢʦʚʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʾʾ ʫʩʧʽʰʥʦʾ ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʩʚʽʪʦʚʦʾ ʽʥʪʝʛʨʘʮʽʾ ʭʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʧʽʜʩʠʩʪʝʤ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʝʨʝʜʫʩʽʤ ʦʩʚʽʪʠ [1]. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʤʘʶʪʴ ʩʪʘʪʠ ʧʨʝʜʤʝʪʦʤ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ ʥʘ ʚʩʽʭ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʽʚʥʷʭ. 

ʉʴʦʛʦʜʝʥʥʷ ʧʦʪʨʝʙʫʻ ʟʤʽʥʠ ʫ ʧʽʜʭʦʜʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʨʦʟʰʠʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ (blending 

learning). ʇʨʠ ʮʴʦʤʫ ʚʠʢʣʘʜʘʯ ʧʝʨʝʩʪʘʻ ʧʨʦʩʪʦ ʧʝʨʝʜʘʚʘʪʠ ʚʣʘʩʥʽ ʟʥʘʥʥʷ, ʘ ʦʨʛʘʥʽʟʦʚʫʻ 

ʩʘʤʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʩʪʫʜʝʥʪʦʤ ʨʝʣʝʚʘʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ, 

ʧʽʜʛʦʪʦʚʢʠ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ ʽ ʾʭ ʪʚʦʨʯʦʛʦ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ, ʟʤʽʥʘ ʨʦʣʽ ʚʠʢʣʘʜʘʯʘ 

ʧʦʪʨʝʙʫʻ ʟʤʽʥʠ ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʤʝʪʦʜʠʢ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʜʣʷ ʚʠʰʫ ʮʝ ʟʘʚʜʘʥʥʷ ʻ 

ʢʦʤʧʣʝʢʩʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʘʮʽʾ ʚʤʽʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʫʧʨʘʚʣʽʥʥʷ (ʷʢ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ) ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʷʢ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ on-line ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʥʷʪʠ ʧʠʪʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʮʝʥʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʝʚʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʧʣʘʪʬʦʨʤʠ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʤʦʚʥʫ ʘʜʘʧʪʘʮʽʶ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɺ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʤʧʣʝʢʩʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʦʛʨʘʤʠ ʦʙʣʽʢʫ ʪʘ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ 

1ʉ[1], ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʧʣʘʪʬʦʨʤʘ Microsoft Office 365, ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ Moodle, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ Facebook [2], Google+. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʘʻ ʟʤʦʛʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ ʪʘ 

ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʥʷʪʴ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʬʦʨʤʫʚʘʪʠ ʫ 

ʩʪʫʜʝʥʪʽʚ ʪʘʢʽ ʢʦʤʧʝʪʝʥʮʽʾ: ʢʨʝʘʪʠʚʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʩʚʽʜʦʤʦʩʪʽ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, 

ʢʦʦʨʜʠʥʘʮʽʷ ʪʘ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʟ ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʪʠʢʘè ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ 2 ʨʦʢʫ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç051 ɽʢʦʥʦʤʽʢʘè ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʩʝʨʚʽʩ Google Apps for Education 

Google - Classroom (ʈʠʩ.1). 

ɼʘʥʠʡ ʜʦʜʘʪʦʢ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤ, ʷʢ ʜʣʷ ʥʘʫʢʦʚʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʥʘ ʜʦʤʝʥʽ ɺʅɿ (nubip.edu.ua).  
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ʈʠʩ. 1. ʉʪʦʨʽʥʢʘ Google Classroom çʅʘʚʯʘʣʴʥʘ ʧʨʘʢʪʠʢʘè 

 

ɼʦʩʪʫʧ ʜʦ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ Google Classroom ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʙʝʟʧʝʯʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ (https) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʮʝʜʫʨʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʻʜʠʥʦʛʦ ʚʭʦʜʫ ʚ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Google Classroom ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʦʢʨʝʤʠʡ ʢʣʘʩ çʅʘʚʯʘʣʴʥʘ 

ʧʨʘʢʪʠʢʘè. ɼʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʚ ʮʴʦʤʫ ʢʣʘʩʽ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʦʛʦʣʦʰʝʥʥʷ, ʷʢʽ ʩʪʫʜʝʥʪʠ 

ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʝʥʪʫʚʘʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ Google ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʜʽʣʠʪʠ ʨʦʣʽ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ ʦʢʨʝʤʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʛʣʷʜʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, ʢʦʤʝʥʪʫʚʘʪʠ ʦʙôʻʢʪ) ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʝ ʝ-ʩʝʨʝʜʦʚʠʱʝ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʚʽʜʩʣʽʜʢʫʚʘʪʠ 

ʦʩʦʙʠʩʪʠʡ ʚʢʣʘʜ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ, ʰʚʠʜʢʦ ʢʦʨʠʛʫʚʘʪʠ ʨʦʙʦʪʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʝʥʪʘʨʽ. 

ʉʪʫʜʝʥʪʠ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ Google Classroom ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʪʘʢʝ ʝ-ʩʝʨʝʜʦʚʠʱʝ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʷʢʽʩʪʶ ʢʦʦʧʝʨʘʮʽʾ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ Google Classroom ʷʢ ʩʝʨʚʽʩʫ Google Apps for Education ʫʨʽʟʥʦʤʘʥʽʪʥʶʻ ʬʦʨʤʘʪ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʢʪʠʢ ʽ ʢʦʥʪʘʢʪʥʠʭ ʟʘʥʷʪʴ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʘʤʦʩʪʽʡʥʦʾ ʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʘʢʪʠʢʠ. 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
 

1. ʇʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʙʽʟʥʝʩʫ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ 

ʩʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ / ʆʣʝʥʘ ɻʣʘʟʫʥʦʚʘ, ʊʘʾʩʽʷ ʉʘʷʧʽʥʘ, ɯʨʠʥʘ 

ʉʪʦʣʷʨʯʫʢ // ɯʥʥʦʚʘʮʽʡʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʱʽʡ ʰʢʦʣʽ : ʤʘʪʝʨʽʘʣʠ 8-ʦʾ ʅʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 22ï24 ʣʠʩʪʦʧʘʜʘ 2016 ʨʦʢʫ, ʃʴʚʽʚ / ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ï ʃʴʚʽʚ : ɺʠʜʘʚʥʠʮʪʚʦ ʅʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʽʤ. ʐʝʚʯʝʥʢʘ, 

2016. ï ʉ. 69ï78 // ɯʥʥʦʚʘʮʽʡʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʱʽʡ ʰʢʦʣʽ : ʤʘʪʝʨʽʘʣʠ 8-ʦʾ 

ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 22ï24 ʣʠʩʪʦʧʘʜʘ 2016 ʨʦʢʫ, ʃʴʚʽʚ / ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ï ʃʴʚʽʚ : ɺʠʜʘʚʥʠʮʪʚʦ ʅʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʽʤ. 

ʐʝʚʯʝʥʢʘ, 2016. ï ʉ. 61ï69 

2. Cross-cultural Online Learning: ʪʝʤʘʪʠʯʥʘ ʛʨʫʧʘ ʚ Facebook [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.facebook.com/groups/learnculture/ 

https://www.facebook.com/groups/learnculture/
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ʋɼʂ 378:004 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ WOLFRAM MATHEMATICA ɼʃʗ 

ʌʆʈʄʋɺɸʅʅʗ ɸʅɸʃɯʊʀʏʅʀʍ ɿɼɯɹʅʆʉʊɽʁ ʉʊʋɼɽʅʊɯɺ 

 

ʂʦʨʦʣʴʯʫʢ ɺ.ɯ. 

 

ʇʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʝʢʦʥʦʤʽʩʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʨʦʟʫʤʽʥʥʷ 

ʩʫʪʥʦʩʪʽ ʧʨʠʢʣʘʜʥʦʾ ʽ ʧʨʘʢʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ, ʦʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ  ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ  ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʫ ʚʠʨʦʙʥʠʯʦ-ʢʦʤʝʨʮʽʡʥʽʡ ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ 

ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. ʑʦ ʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʘʥʘʣʽʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʩʪʫʜʝʥʪʽʚ 

ɺʅɿ. 

ɿʜʘʪʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʧʝʚʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʧʨʦʮʝʩʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʢʦʣʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʟ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʠʢ ʪʘ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʘʥʦʚʣʷʪʴ ʩʫʪʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɸʥʘʣʽʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʬʘʭʦʚʠʭ ʟʘʚʜʘʥʴ 

ʷʢ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʥʠʢʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʬʘʭʽʚʮʽʚ-

ʝʢʦʥʦʤʽʩʪʽʚ. ɺʦʥʘ ʻ ʛʦʣʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʟʜʘʪʥʦʩʪʽ ʪʝʦʨʝʪʠʟʫʚʘʪʠ, ʟʥʘʭʦʜʠʪʠ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʷʚʠʱʘʤʠ, ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʟʘʛʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʦʩʚʦʻʥʥʷ ʣʶʜʠʥʦʶ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ,  ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ʻ: 

ï ʬʦʨʤʫʚʘʥʥʷʤ ʩʧʦʩʦʙʽʚ ʘʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

ï ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ;  

ï ʟʜʘʪʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʫ ʬʦʨʤʽ ʘʥʦʪʘʮʽʾ, ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ, ʘʣʛʦʨʠʪʤʫ, 

ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʧʠʪʘʥʥʷ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ;  

ï ʫʤʽʥʥʷʤ ʟʙʠʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʟʽʩʪʘʚʣʷʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʬʽʣʴʪʨʫʚʘʪʠ ʾʾ ʟʘ ʧʝʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ;  

ï ʫʤʽʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ, ʧʨʦʛʨʘʤʥʽ ʪʘ ɯʥʪʝʨʥʝʪ-ʟʘʩʦʙʠ, ʧʣʘʥʫʚʘʪʠ ʟʙʽʨ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʨʦʟʨʽʟʥʷʪʠ ʬʘʢʪʠʯʥʽ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʽ ʜʘʥʽ, ʧʝʨʝʚʽʨʷʪʠ ʛʽʧʦʪʝʟʠ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʝʢʦʥʦʤʽʩʪʽʚ ʫ 

ɺʅɿ ʤʦʞʝ ʙʫʪʠ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʝʥʘ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ï 

ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ. ʉʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʥʝ ʪʽʣʴʢʠ 

ʘʢʪʫʘʣʴʥʠʤ, ʘ ʡ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ. 

ʆʜʥʽʻʶ ʟ ʩʠʩʪʝʤ, ʷʢʘ ʘʢʫʤʫʣʶʻ ʚ ʩʦʙʽ ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʪʫʜʝʥʪʽʚ ʻ Wolfram Mathematica. ʎʝ ʩʠʩʪʝʤʘ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʷʢ ʜʣʷ ʘʥʘʣʽʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʪʘʢ ʽ 

ʜʣʷ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʢʣʶʯʘʻ ʟʘʩʦʙʠ ʩʠʤʚʦʣʴʥʠʭ ʪʘ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʦʙʦʪʫ ʟ ʛʨʘʬʽʢʦʶ ʽ ʟʚʫʢʦʤ, ʚʢʣʶʯʘʶʯʠ ʧʦʙʫʜʦʚʫ ʜʚʦ- ʽ 

ʪʨʠʚʠʤʽʨʥʠʭ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ, ʽʤʧʦʨʪ ʪʘ ʝʢʩʧʦʨʪ ʟʦʙʨʘʞʝʥʴ ʽ ʟʚʫʢʫ. [1] 

ʉʴʦʛʦʜʥʽ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʧʦʩʣʫʛʘ on-line 

ʦʙʯʠʩʣʝʥʴ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʊʘʢ ʢʦʤʧʘʥʽʷ Wolfram Researc ʨʦʟʨʦʙʠʚ ʧʨʦʝʢʪ Wolfram Alpha, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝ ʚʠʤʘʛʘʶʯʠ ʽʥʩʪʘʣʷʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʛʨʘʤ 
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ʪʘ ʤʦʜʫʣʽʚ. [2] ʄʘʶʯʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ (ʨʠʩ. 1), Wolfram Alpha 

ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʯʠʩʝʣʴʥʽ, 

ʩʠʤʚʦʣʴʥʽ ʽ ʛʨʘʬʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

 

 
ʈʠʩ. 1. ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ Wolfram Alpha. 

 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʚôʷʟʫʶʯʠ ʟʘʜʘʯʫ ʟ ʪʝʦʨʽʾ ʽʛʦʨ ʧʨʦ ʢʘʧʽʪʘʣʴʥʝ ʚʢʣʘʜʝʥʥʷ ʜʚʦʭ ʙʘʥʢʽʚ 

ʚ ʙʫʜʽʚʥʠʮʪʚʦ ʧôʷʪʠ ʦʙôʻʢʪʽʚ ʩʪʫʜʝʥʪʘʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʣʘʪʽʞʥʫ ʤʘʪʨʠʮʶ, 

ʚʠʟʥʘʯʠʪʠ ʯʠʩʪʽ ʩʪʨʘʪʝʛʽʾ ʙʘʥʢʽʚ, ʧʦʙʫʜʫʚʘʪʠ ʧʨʷʤʫ ʪʘ ʜʚʦʾʩʪʫ ʟʘʜʘʯʽ, ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʚôʷʟʫʶʯʠ ʜʘʥʫ ʟʘʜʘʯʫ, 

ʫ ʩʪʫʜʝʥʪʽʚ ʙʫʜʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ, ʘ ʩʘʤʝ: ʚʤʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʨʘʪʝʛʽʡ ʧʦʚʝʜʽʥʢʠ ʛʨʘʚʮʽʚ. ɹʫʜʫʶʯʠ ʧʨʷʤʫ ʪʘ ʜʚʦʾʩʪʫ 

ʟʘʜʘʯʫ, ʟʥʘʭʦʜʷʯʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʘ ʩʪʚʦʨʶʶʯʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʧʦʩʦʙʫ ʜʽʡ ʚ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʩʪʫʜʝʥʪ ʧʨʦʜʝʤʦʥʩʪʨʫʻ ʚʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ 

ʟʥʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ Wolfram Mathematica ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʙʫʜʫʚʘʪʠ 

ʘʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʦʚʠʱʝ Wolfram Mathematica ʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʘʥʘʣʽʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫ ʩʪʫʜʝʥʪʽʚ ɺʅɿ. 
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ɸʅɸʃɯɿ ʈʆɿɺʀʊʂʋ ʂʆʅʂʋʈɽʅʊʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺʀʑʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ 

 

ʆʙʦʨʩʴʢʘ ɯ.ʉ. 

 

ʉʠʩʪʝʤʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ. ʎʴʦʤʫ ʧʝʨʝʜʫʻ, ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʫ ʧʦʩʪʽʡʥʦ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ, ʱʦ ʧʦʪʨʽʙʥʘ ʙʫʜʴ-ʷʢʽʡ ʨʦʟʚʠʥʝʥʽʡ ʢʨʘʾʥʽ, ʪʘʢ ʽ ʥʘʷʚʥʠʡ ʟʘ 

ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʚʽʯʝʥʦʩʪʽ (ʛʨʘʤʦʪʥʦʩʪʽ) ʥʘʩʝʣʝʥʥʷ 

(ʚʽʜʩʦʪʦʢ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 15 ʨʦʢʽʚ, ʱʦ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ï 99,8%), ʷʢʠʡ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʱʦʜʦ ʤʽʩʮʷ ʋʢʨʘʾʥʠ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ. 
ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚ 2017 ʨʦʮʽ ʄʆʅ ʚʠʟʥʘʯʠʣʦ ʨʦʟʨʦʙʢʫ 

ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʙʫʜʫʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʢʦʤʧʝʪʝʥʪʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ 

ʧʦʜʽʣʷʪʠ ʬʽʣʦʩʦʬʽʶ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʬʘʭʽʚʮʷ, ʟʘʢʣʘʜʝʥʫ ʚ ʦʩʥʦʚʫ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʇʨʦʝʢʪʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ çɻʘʨʤʦʥʽʟʘʮʽʷ ʦʩʚʽʪʥʽʭ ʩʪʨʫʢʪʫʨ ʚ ɭʚʨʦʧʽè (TUNING): 120 

ʜʣʷ ʙʘʢʘʣʘʚʨʽʚ, 80 ï ʤʘʛʽʩʪʨʽʚ ʽ 50 ï ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ. ɼʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʥʘ 2017 

ʨ. ʄʆʅ ʚʽʜʥʝʩʣʦ ʪʘʢʦʞ ʥʘʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʪʘ ʥʘʜʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ɺʅɿ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪi [1]. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʦʩʥʦʚʥʽ ʩʠʣʠ ʤʘʶʪʴ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʢʦʨʫʧʮʽʾ ʪʘ ʟʣʦʚʞʠʚʘʥʥʷ 

ʧʦʩʘʜʦʚʠʤʠ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ [2]. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʩʣʦʚʘʤʠ 

ʥʘʯʘʣʴʥʠʢʘ ʫʧʨʘʚʣʽʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʅʦʚʦʩʘʜ ɸ. ʚ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʱʝ ʥʝ ʽʩʥʫʻ ʤʝʭʘʥʽʟʤʫ ʧʨʘʚʠʣ ʪʘ 

ʧʨʦʮʝʜʫʨ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʚʘʪʠʤʫʪʴ, ʷʢ ʩʘʤʝ ʦʮʽʥʶʚʘʪʠʤʝʪʴʩʷ ʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠʤʝʪʴʩʷ 

ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʘ ʪʦʤʫ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ɺʅɿ, 

ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. [3]. ʊʘʢʦʞ ʄʆʅ ʟʘʧʣʘʥʦʚʘʥʦ ʚ 2017 ʨʦʮʽ 

ʩʪʚʦʨʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʧʦʟʠʪʘʨʽʶ ʘʢʘʜʝʤʽʯʥʠʭ ʪʝʢʩʪʽʚ, ʷʢʠʡ ʩʧʨʠʷʪʠʤʝ ʚʠʷʚʣʝʥʥʶ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʧʣʘʛʽʘʪʫ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʣʘʥʦʚʘʥʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ ʚ ʜʠʩʝʨʪʘʮʽʷʭ. ʇʦʨʷʜ ʟ ʮʠʤ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʠʥʘʤʽʢʫ 

ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ, ʷʢʘ ʧʦʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʚ ʨʝʬʦʨʤʘʭ ʟ 2014 ʨ. ʧʨʦʜʦʚʞʫʻ ʤʘʪʠ ʥʝʛʘʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʱʦʨʽʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 4 %. 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ɯɯɯ- IV ʨʽʚʥʷ 

ʘʢʨʝʜʠʪʘʮʽʾ ʟʘ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʚʣʘʩʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʦʢ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ [4].  

 

ʊʘʢʝ ʟʤʝʥʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ, ʷʢ 

ʩʢʣʘʜʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʩʪʘʥʦʚʠʱʝʤ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʟʤʝʥʰʝʥʥʷʤ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ɺɿʅ ʜʣʷ 
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ʘʙʽʪʫʨʽʻʥʪʽʚ, ʫ ʟʚôʷʟʢʫ ʽʟ ʜʦʩʪʫʧʥʠʤʠ ʧʽʣʴʛʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʥʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʜʣʷ 

ʫʢʨʘʾʥʮʽʚ. ʊʘʢ ʫ 2015/16 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʟʘ ʢʦʨʜʦʥʦʤ ʥʘʚʯʘʣʦʩʴ ʦʨʽʻʥʪʦʚʘʥʦ 68 ʪʠʩʷʯ 

ʦʩʽʙ, ʟ ʷʢʠʭ ʧʦʥʘʜ 30 ʪʠʩʷʯ (ʙʽʣʴʰʝ 50%) ï ʫ ʇʦʣʴʱʽ. ɺ ʮʽʣʦʤʫ ʞ ʧʦʨʽʚʥʶʶʯʠ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʥʘʚʯʘʣʴʥʠʤ ʨʦʢʦʤ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘʢʦʨʜʦʥʦʤ, 

ʟʙʽʣʴʰʠʣʘʩʷ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ 12% [5].  

ʗʢʱʦ ʞ ʛʦʚʦʨʠʪʠ ʧʨʦ ʮʽʥʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʠʧʣʦʤʫ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ, ʪʦ ʟʘ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʘʜʨʦʚʦʛʦ ʧʦʨʪʘʣʫ HeadHunter ʨʦʙʦʪʦʜʘʚʮʽ ʥʝ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ 

ʨʦʙʽʪʥʠʢʘʤ, ʜʝ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʜʠʧʣʦʤ, ʾʭ ʙʽʣʴʰʝ ʮʽʢʘʚʠʪʴ ʧʨʦʬʝʩʽʡʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ ʟʘʛʘʣʴʥʽ ʨʠʩʠ ʪʘʢʽ ʷʢ ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ 

ʥʘʚʯʘʪʠʩʷ [6]. ʅʘʷʚʥʽʩʪʴ ʦʩʚʽʪʠ ʥʝ ʻ ʛʘʨʘʥʪʽʻʶ ʫʩʧʽʭʫ ʬʘʭʽʚʮʷ ʥʘ ʧʦʩʘʜʽ, ʧʨʦʪʝ ʥʘʜʘʻ 

ʬʘʭʽʚʮʝʚʽ ʧʝʚʥʠʡ ʩʪʘʪʫʩ ʚ ʦʯʘʭ ʧʽʜʣʝʛʣʠʭ ʽ ʢʦʣʝʛ. ɭ ʡ ʽʥʰʘ ʪʝʥʜʝʥʮʽʷ: ʨʦʙʦʪʦʜʘʚʮʽ ʙʽʣʴʰ 

ʦʭʦʯʝ (ʽ ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʥʝʚʝʣʠʢʽ ʛʨʦʰʽ) ʙʝʨʫʪʴ ʩʪʫʜʝʥʪʽʚ ʚ ʥʘʜʽʾ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ 

ʦʪʨʠʤʘʪʠ ʧʨʦʬʝʩʽʦʥʘʣʘ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜ ʨʦʙʦʪʫ ʩʘʤʝ ʚ ʮʽʡ ʢʦʤʧʘʥʽʾ [7]. ɼʝʪʘʣʽʟʫʶʯʠ, 

ʥʘʡʙʽʣʴʰʝ ʢʦʤʧʘʥʽʡ ʥʘʩʘʤʧʝʨʝʜ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʨʦʟʫʤʦʚʽ ʥʘʚʠʯʢʠ ʧʨʝʪʝʥʜʝʥʪʽʚ - 

ʢʨʝʘʪʠʚʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʩʠʩʪʝʤʥʽʩʪʴ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʦʱʦ (54%), ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ (51%), ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʟʘ ʬʘʭʦʤ (47%) ʽ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ (37%). 

ʃʠʰʝ 13% ʢʦʤʧʘʥʽʡ ʚʚʘʞʘʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʾ 

ʦʩʚʽʪʠ (ʪʨʝʥʽʥʛʠ, ʢʫʨʩʠ ʪʦʱʦ), 21%- ʥʘʷʚʥʽʩʪʴ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫ ɺʅɿ, 

20% - ɺʅɿ, ʷʢʠʡ ʟʘʢʽʥʯʠʚ ʤʦʣʦʜʠʡ ʩʧʝʮʽʘʣʽʩʪ. ʊʦʙʪʦ ʧʨʝʪʝʥʜʝʥʪ ʥʘ ʪʫ ʯʠ ʽʥʰʫ ʧʦʩʘʜʫ 

ʤʘʻ ʥʘʩʘʤʧʝʨʝʜ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʨʦʟʫʤʦʚʽ ʪʘ ʬʘʭʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʘ ʜʦʩʚʽʜ ʨʦʙʦʪʠ 

(ʦʩʦʙʣʠʚʦ - ʥʝ ʟʘ ʬʘʭʦʤ) ʽ ʜʠʧʣʦʤ ʧʨʠ ʮʴʦʤʫ ʩʪʘʶʪʴ ʜʨʫʛʦʨʷʜʥʠʤʠ [8]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʠʩʪʝʤʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʠʭ ʟʤʽʥ, ʷʢ ʤʽʥʽʤʫʤ, 

ʚʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʫʥʢʪʽʚ ʫ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʚʜʘʥʥʷ ʄʆʅ ʚʞʝ ʥʘʚʽʪʴ ʥʘ ʮʝʡ ʨʽʢ. ɿ 

ʚʽʜʢʨʠʪʪʷʤ ʢʦʨʜʦʥʽʚ ʜʣʷ ʫʢʨʘʾʥʮʽʚ ʚʠʱʘ ʦʩʚʽʪʘ ʩʪʘʻ ʱʝ ʜʦʩʪʫʧʥʽʰʦʶ, ʧʦʧʨʠ ʧʨʠ ʾʾ 

ʥʠʥʽʰʥʶ ʧʨʝʩʪʠʞʥʽʩʪʴ, ʷʢʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ɺʘʨʪʽʩʪʴ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚ 

ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽ ʚʞʝ ʟʘʨʘʟ ʜʦʩʷʛʣʘ ʨʽʚʥʷ ʅʽʤʝʯʯʠʥʠ, ʇʦʣʴʱʽ, ʘ ʧʠʪʘʥʥʷ ʟ ʷʢʽʩʪʶ 

ʦʩʚʽʪʠ ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. 

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʐʘʨʦʚ ʆ. 2017-ʛʦ ʩʠʩʪʝʤʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʯʽʢʫʶʪʴ ʯʦʪʠʨʠ ʢʣʶʯʦʚʽ ʟʤʽʥʠ ï 
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ʧʦʨʪʘʣ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://mon.gov.ua/usi-novivni/novini/2017/01/16/%C2%AB2017-

go-sistemu-vishhoyi-osviti-ochikuyut-chotiri-klyuchovi-zmini%C2%BB,-%E2%80%93-

direktor-departamentu/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ; 
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3. ʑʦʙ ʤʽʞʥʘʨʦʜʥʘ ʜʦʧʦʤʦʛʘ ʙʫʣʘ ʝʬʝʢʪʠʚʥʦʶ, ʚʩʽ ʧʘʨʪʥʝʨʠ ʤʘʶʪʴ ʨʦʟʫʤʽʪʠ 
ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʨʝʬʦʨʤ ʟʤʽʥʠ ï ʆʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ  

ʋʢʨʘʾʥʠ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : [ɺʝʙ-ʧʦʨʪʘʣ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://mon.gov.ua/usi-
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vsi-partner/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ; 

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

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

01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ; 

5. ʉʣʦʙʦʜʷʥ ʆ., ʉʪʘʜʥʠʡ ɭ. ʋʢʨʘʾʥʩʴʢʽ ʩʪʫʜʝʥʪʠ ʟʘ ʢʦʨʜʦʥʦʤ: ʩʢʽʣʴʢʠ ʽ ʯʦʤʫ? ï 
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ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://www.cedos.org.ua/uk/osvita/ukrainski-studenty-za-

kordonom-skilky-ta-chomu(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ; 

6. ɼʠʧʣʦʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʠʥʪʝʨʝʩʥʫʶ ʠ ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʫʶ ʨʘʙʦʪʫ ï ʂʘʜʨʦʚʠʡ 

ʧʦʨʪʘʣ HeadHunter - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: [ɺʝʙ-ʧʦʨʪʘʣ]. ï ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://hh.ua/article/19558 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ 

ʝʢʨʘʥʘ; 
7. ʉʧʝʮʠʘʣʠʩʪʳ ʩ ʜʠʧʣʦʤʦʤ ʄɺɸ ʚ ʫʢʨʘʠʥʩʢʠʭ ʢʦʤʧʘʥʠʷʭï ʂʘʜʨʦʚʠʡ ʧʦʨʪʘʣ 

HeadHunter - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: [ɺʝʙ-ʧʦʨʪʘʣ]. ï ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://hh.ua/article/19880(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ; 

8. ʂʘʜʨʦʚʽ ʚʧʦʜʦʙʘʥʥʷ ʨʦʙʦʪʦʜʘʚʮʽʚ: ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʡʦʤ ʤʦʣʦʜʠʭ 
ʩʧʝʮʽʘʣʽʩʪʽʚ ʥʘ ʨʦʙʦʪʫ ï ʆʩʚʽʪʥʽʡ ʧʦʨʪʘʣ- [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: [ɺʝʙ-ʧʦʨʪʘʣ]. ï 

ɽʣʝʢʪʨʦʥʥʽ ʜʘʥʽ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ 

http://www.osvita.org.ua/articles/1075.html(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.06.2017). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ɺɯɼɽʆʂʆʅʌɽʈɽʅʎɯʁ APACHE OPENMEETINGS 

ʊɸ ʍʄɸʈʅʆɻʆ ʉʍʆɺʀʑɸ NEXTCLOUD, ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ɻʆʊʆɺʅʆʉʊɯ 

ʂɽʈɯɺʅʀʂɯɺ ɼʆ ɺʇʈʆɺɸɼɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

 

ʗʢʦʙʯʫʢ ʆ.ɺ. 

 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

(ʙʽʣʴʰ ʻʤʥʠʡ ʟʘ ʟʤʽʩʪʦʤ ʪʝʨʤʽʥ ï ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ) ʧʦʢʣʘʜʘʻ ʥʘ 

ʢʝʨʽʚʥʠʢʽʚ ʫʩʽʭ ʣʘʥʦʢ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʚ ʤʝʞʘʭ 
ʢʦʤʧʝʪʝʥʮʽʡ; 

¶ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ; 

¶ ʢʦʥʪʨʦʣʴ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʘʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʟʛʽʜʥʦ ITIL  ʘʙʦ 

ISO/IEC 20000: IT Service Management). 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʥʣʘʡʥ ʩʝʨʚʽʩʠ ï Hangouts, Skype, 

OpenTok, GoToMeeting, ooVoo ʽ ʢʦʤʧʣʝʢʩʥʽ ʨʽʰʝʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ - Emblaze-

VCON, Tandberg, Aethra, TrueConf, Sony, Polycom [1].  

 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʥʣʘʡʥ ʩʝʨʚʽʩʽʚ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʦʙʤʝʞʝʥʥʷ: 

¶ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ (10 -20 ʯʦʣʦʚʽʢ); 

¶ ʦʙʤʝʞʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣʫ; 

¶ ʧʣʘʪʥʘ ʧʽʜʧʠʩʢʘ;  

ɺ ʢʦʤʝʨʮʽʡʥʠʭ ʨʽʰʝʥʥʷʭ ʦʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʜʫʞʝ ʚʝʣʠʢʘ 

ʮʽʥʘ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ Apache Openmeetings ʪʘ ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ Nextcloud, ʷʢʽ ʧʦʟʙʘʚʣʝʥʽ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʛʦʪʦʚʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʉʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ Apache OpenMeetings ʪʘ Nextcloud 

ʜʦʟʚʦʣʷʻ: 

 

http://www.cedos.org.ua/uk/osvita/ukrainski-studenty-za-kordonom-skilky-ta-chomu
http://www.cedos.org.ua/uk/osvita/ukrainski-studenty-za-kordonom-skilky-ta-chomu
https://hh.ua/article/19558
https://hh.ua/article/19880
http://www.osvita.org.ua/articles/1075.html
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¶ ʧʨʦʚʦʜʠʪʠ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʥʘʨʘʜʠ, ʢʫʨʩʠ, ʪʨʝʥʽʥʛʠ; 

¶ ʧʣʘʥʫʚʘʪʠ ʨʦʟʢʣʘʜʠ ʟʘʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʣʝʜʘʨʷ; 

¶ ʛʥʫʯʢʦ ʨʦʟʧʦʜʽʣʷʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʨʽʟʥʠʭ ʢʽʤʥʘʪ ʢʦʥʬʝʨʝʥʮʽʡ; 

¶ ʧʣʘʥʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ; 

¶ ʩʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ. 

 

Apache OpenMeetings ï ʩʝʨʚʝʨ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʽʦ ʽ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ. ʉʝʨʚʝʨ 

ʧʽʜʪʨʠʤʫʻ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʦʙʤʽʥ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʩʧʽʣʴʥʝ ʨʝʜʘʛʫʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʩʫ-ʧʨʦʪʦʢʦʣʫ ʟʘʭʦʜʫ, ʩʧʽʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, 

ʪʨʘʥʩʣʷʮʽʷ ʚʠʚʦʜʫ ʟʘʧʫʱʝʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʛʦʣʦʩʫʚʘʥʴ ʽ ʦʧʠʪʫʚʘʥʴ. 

ʆʜʠʥ ʩʝʨʚʝʨ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʜʦʚʽʣʴʥʝ ʯʠʩʣʦ ʢʦʥʬʝʨʝʥʮʽʡ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ 

ʦʢʨʝʤʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʢʽʤʥʘʪʘʭ ʽ ʚʢʣʶʯʘʶʪʴ ʩʚʽʡ ʥʘʙʽʨ ʫʯʘʩʥʠʢʽʚ.  

ʇʽʜʪʨʠʤʫʶʪʴʩʷ ʷʢ ʧʨʦʚʝʜʝʥʥʷ ʚʝʙʽʥʘʨʽʚ ʟ ʦʜʥʠʤ ʜʦʧʦʚʽʜʘʯʝʤ, ʪʘʢ ʽ ʢʦʥʬʝʨʝʥʮʽʡ 

ʟ ʜʦʚʽʣʴʥʠʤ ʯʠʩʣʦʤ ʦʜʥʦʯʘʩʥʦ ʚʟʘʻʤʦʜʽʶʯʠʭ ʤʽʞ ʩʦʙʦʶ ʫʯʘʩʥʠʢʽʚ. 

ʉʝʨʚʝʨ ʧʽʜʪʨʠʤʫʻ ʛʥʫʯʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʽ ʧʦʪʫʞʥʫ 

ʩʠʩʪʝʤʫ ʤʦʜʝʨʫʚʘʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ. ʋʧʨʘʚʣʽʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷ ʫʯʘʩʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. ɸʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

LDAP. 

ʉʠʨʮʝʚʠʡ ʢʦʜ OpenMeetings ʥʘʧʠʩʘʥʠʡ ʥʘ ʤʦʚʽ Java. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ 

ʧʦʙʫʜʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ OpenLaszlo. ʗʢ ʉʋɹɼ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ MySQL ʽ PostgreSQL. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʪʦʢʦʚʠʡ ʩʝʨʚʝʨ Red5, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʫ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ 

ʢʣʽʻʥʪʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʢʘʥʘʣʫ 64 ʢʙʽʪ/ʩ. 

ʇʝʨʰʠʡ ʨʝʣʽʟ ʧʽʜ ʦʨʫʜʦʶ ʬʦʥʜʫ Apache OpenMeetings 2.0 ʚʠʡʰʦʚ ʫ ʣʠʧʥʽ 2012. 

ʋ ʚʠʧʫʩʢʫ ʙʫʚ ʜʦʜʘʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʟ Asterisk ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ SIP/VoIP 

ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʟʜʽʡʩʥʝʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʟʦʚʥʽʰʥʽʭ ʚʠʢʣʠʢʽʚ ʥʘ ʟʚʠʯʘʡʥʽ ʪʘ SIP-

ʪʝʣʝʬʦʥʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʾ.  

ɺʩʽ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ ʧʽʜʩʠʩʪʝʤʠ ʧʝʨʝʚʝʜʝʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʪʫ SWF10 ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʰʠʨʦʢʦʤʦʚʥʦʾ ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʟʚʫʢʦʚʦʛʦ ʽ ʚʽʜʝʦ ʩʠʛʥʘʣʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ SWF10 ʜʦʟʚʦʣʠʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʽ ʨʘʥʽʰʝ ʟʘʚʘʞʘʣʠ 

ʢʦʤʬʦʨʪʥʽʡ ʨʦʙʦʪʽ, ʷʢ ʧʨʠʜʫʰʝʥʥʷ ʣʫʥʠ [3]. 

Nextcloud ʮʝ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʟ ʚʝʙ ʜʦʩʪʫʧʦʤ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʜʘʥʠʭ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʢʦʥʪʘʢʪʽʚ ʽ ʢʘʣʝʥʜʘʨʽʚ, ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʽʚ ʚ çʭʤʘʨʽè. 

Nextcloud ʥʘʧʠʩʘʥʠʡ ʥʘ PHP, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʩʝʨʚʝʨ ʽ 

ʭʦʩʪʠʥʛ. 

Nextcloud ʥʘʜʘʻ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ ʜʦʩʪʫʧ ʜʦ ʬʘʡʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟ ʙʫʜʴ ʷʢʦʛʦ ʩʝʛʤʝʥʪʫ ʤʝʨʝʞʽ 
ɯʥʪʝʨʥʝʪ 

¶ ʦʙʤʽʥ ʬʘʡʣʘʤʠ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʥʘ ʩʝʨʚʝʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʩʦʥʘʣʴʥʽʡ 
ʢʦʤʧôʶʪʝʨ ʘʙʦ ʤʦʙʽʣʴʥʽ ʢʣʽʻʥʪʠ 

¶ ʙʝʟʧʝʢʘ ʜʘʥʠʭ ʟʘ ISO27001 

¶ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴ ʢʦʨʠʩʪʫʚʘʯʽʚ 

¶ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʽ ʤʦʜʠʬʽʢʘʮʽʾ ʬʘʡʣʽʚ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʦʚʽʜʦʤʣʝʥʴ ʧʦ ʝʣʝʢʪʨʦʥʥʽʡ ʧʦʰʪʽ ʽ ʚ RSS ʧʦʪʦʮʽ 

¶ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ Nextcloud ʟ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʽ 

ʢʽʥʮʝʚʦʶ ʪʦʯʢʦʶ API ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʜʘʪʢʽʚ 

¶ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʽ ʦʙʤʽʥ ʬʘʡʣʘʤʠ ʚ ʧʦʚʥʽʩʪʶ ʙʝʟʧʝʯʥʦʤʫ ʨʝʞʠʤʽ ʯʝʨʝʟ ʟʘʰʠʬʨʦʚʘʥʝ 
ʟ'ʻʜʥʘʥʥʷ 

¶ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ LDAP 
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¶ ʟʙʝʨʽʛʘʥʥʷ ʬʘʡʣʽʚ ʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʘʭ, ʪʘʢʽ ʷʢ Amazon, Google ʽ Dropbox 

¶ ʟʙʝʨʽʛʘʥʥʷ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʽ ʦʙʤʽʥ ʩʚʦʾʤʠ ʧʣʘʥʘʤʠ ʽ ʢʦʥʪʘʢʪʘʤʠ 

¶ ʚʣʘʩʥʠʡ ʙʝʟʧʝʯʥʠʡ WebRTC, ʧʽʨʽʥʛʦʚʠʡ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ ʜʣʷ ʘʫʜʽʦ / ʚʽʜʝʦ ʟʚ'ʷʟʢʫ 

¶ ʧʝʨʝʛʣʷʜ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʚ Collabora Online (ʥʘ ʙʘʟʽ LibreOffice) ʚ 
ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʘʪʘʭ: DOC, DOCX, PPT, PPTX, XLS, XLSX + ODF, ɯʤʧʦʨʪ / 

ʇʝʨʝʛʣʷʜ Visio, Publisher 

ɯʥʩʪʘʣʷʮʽʷ Nextcloud ʚʠʤʘʛʘʻ ʤʽʥʽʤʫʤ 128 ʄʙ ʆɿʋ, ʘʣʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʱʦʥʘʡʤʝʥʰʝ 512 ʄʙ. Nextcloud ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʙʽʣʴʰʦʩʪʽ 

ʜʠʩʪʨʠʙʫʪʠʚʽʚ Linux, ʦʜʥʘʢ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ ʬʫʥʢʮʽʡ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʜʠʩʪʨʠʙʫʪʠʚʠ - Red Hat Enterprise Linux 7.x ʘʙʦ Ubuntu 16.04 LTS [2].  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ  Apache OpenMeetings  ʪʘ Nextcloud ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ LDAP, ʢʝʨʽʚʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘʢ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʥʠʢʘʶʯʽ ʧʨʦʙʣʝʤʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦ 

ʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʜʦʢʫʤʝʥʪʽʚ.  

 

ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʃʫʯʰʝ, ʯʝʤ Skype: 5 ʫʜʦʙʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʠʡ ï [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.the-village.ru/village/business/cloud/149635-

luchshe-chem-skype-5-udobnyh-servisov-dlya-veb-konferentsiy 

2. Features ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://nextcloud.com 

3. Features and overview ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://openmeetings.apache.org/ 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʂʆʅʉɸʃʊʀʅɻʆɺʀʍ ʉʀʉʊɽʄ ɺ 

ʉɯʃʔʉʔʂʆʄʋ ʊʋʈʀɿʄɯ 

 

ʂʘʣʴʥʘ-ɼʫʙʽʥʶʢ ʊ.ʇ., ʈʦʛʦʟʘ ʂ.ɻ., ɹʘʩ ʆ.ɯ. 

 

ʊʫʨʠʟʤ ï ʧʦʥʷʪʪʷ ʙʘʛʘʪʦʘʩʧʝʢʪʥʝ; ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʮʝ ʬʦʨʤʘ ʘʢʪʠʚʥʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ (ʧʦʜʦʨʦʞʽ, ʝʢʩʢʫʨʩʽʾ ʪʘ ʧʦʭʦʜʠ, ʩʧʦʨʪʠʚʥʽ ʨʦʟʚʘʛʠ, ʢʫʣʴʪʫʨʥʠʡ ʨʦʟʚʠʪʦʢ 

ʛʨʦʤʘʜʷʥ), ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʮʝ ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ (ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʡʥʷʪʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʛʨʦʰʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʨʠʥʢʫ). 

ɯʩʥʫʻ ʰʠʨʦʢʝ ʢʦʣʦ ʨʽʟʥʦʚʠʜʽʚ ʪʫʨʠʟʤʫ ʽ ʦʜʠʥ ʽʟ ʥʠʭ ï ʩʽʣʴʩʴʢʠʡ ʪʫʨʠʟʤ ï  ʪʫʨʠʟʤ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʧʦʩʝʣʝʥʥʽ [1]. ʆʪʞʝ, ʩʽʣʴʩʴʢʠʡ ʪʫʨʠʟʤ ï ʮʝ ʩʧʝʮʠʬʽʯʥʘ ʬʦʨʤʘ 

ʚʽʜʧʦʯʠʥʢʫ ʥʘ ʩʝʣʽ, ʜʝ ʪʫʨʠʩʪʠʯʥʽ ʧʦʩʣʫʛʠ ʥʘʜʘʶʪʴ ʩʘʤʽ ʤʝʰʢʘʥʮʽ ʩʝʣʘ ï ʚʣʘʩʥʠʢʠ 

ʦʩʦʙʠʩʪʠʭ, ʧʽʜʩʦʙʥʠʭ ʪʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʥʘʷʚʥʽ ʤʽʩʮʝʚʽ 

ʨʝʩʫʨʩʠ, ʱʦ ʩʧʨʠʷʻ ʟʘʦʭʦʯʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʠʚʘʪʥʦʾ ʽʥʽʮʽʘʪʠʚʠ, 

ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʟʘʡʥʷʪʦʩʪʽ ʡ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘ ʩʝʣʽ.         

ʈʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʪʫʨʠʟʤʫ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʩʘʤʝ ʟʘʚʜʷʢʠ ʡʦʤʫ ʋʢʨʘʾʥʘ ʤʦʞʝ ʧʦʣʽʧʰʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ ʥʘ ʩʝʣʽ.  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ ʮʴʦʤʫ ʥʘʣʝʞʠʪʴ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʧʦʯʠʥʢʫ, ʥʘʧʨʠʢʣʘʜ, ʟ ʣʽʢʫʚʘʣʴʥʠʤ 

ʥʘʧʨʷʤʦʤ, ʢʦʣʠ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʤʘʨʰʨʫʪ, ʱʦ ʚʢʣʶʯʘʻ ʟʙʠʨʘʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

http://www.the-village.ru/village/business/cloud/149635-luchshe-chem-skype-5-udobnyh-servisov-dlya-veb-konferentsiy
http://www.the-village.ru/village/business/cloud/149635-luchshe-chem-skype-5-udobnyh-servisov-dlya-veb-konferentsiy
https://nextcloud.com/
https://openmeetings.apache.org/
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ʪʨʘʚ, ʚʞʠʚʘʥʥʷ ʜʞʝʨʝʣʴʥʦʾ ʚʦʜʠ ʪʦʱʦ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʦʥʩʘʣʪʠʥʛʦʚʽ ʩʠʩʪʝʤʠ ʷʢʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʧʦʙʘʞʘʥʥʷ ʪʘ ʚʘʨʪʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʢʣʽʻʥʪʘ. 

ʈʦʟʨʦʙʣʝʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʩʝʨʚʽʩʫ                     

ʝ-ɼʦʨʘʜʘ  ʤʘʻ ʩʧʽʣʴʥʦʪʫ ʬʘʭʽʚʮʽʚ ʟ ʩʽʣʴʩʴʢʦʛʦ ʪʫʨʠʟʤʫ [2],  ʜʝ  ʥʘʡʜʝ ʩʚʦʻ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʥʩʘʣʪʠʥʛʦʚʘ ʩʠʩʪʝʤʘ. 

ɯʥʪʝʨʘʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʪʫʨʠʟʤʽ,  ʟʘʩʪʦʩʦʚʫʶʯʠ ʩʫʯʘʩʥʽ 

ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʚʦʨʝʥʽ ʙʘʟʠ ʜʘʥʠʭ ʽ ʙʘʟʠ ʟʥʘʥʴ, ʥʘʜʘʶʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝʦʙʭʽʜʥʫ  ʽʥʬʦʨʤʘʮʽʶ ʟ ʫʩʽʻʾ ʢʨʘʾʥʠ ʪʘ ʟʘʨʫʙʽʞʞʷ  ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʽʜʙʦʨʫ ʚʽʜʧʦʯʠʥʢʫ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ  ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ ʟʨʫʯʥʠʡ, 

ʦʧʝʨʘʪʠʚʥʠʡ, ʢʦʨʠʩʥʠʡ, ʥʘʜʽʡʥʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ  ʜʦʩʪʫʧ ʚ ʨʝʞʠʤʽ çʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʴè  

ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʢʘʟʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʨʩʝʥʘʣʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʤʝʪʦʜʽʚ.          

ɼʣʷ ʮʴʦʛʦ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʽ, ʟʚʽʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʙʘʟʠ 

ʜʘʥʠʭ ʪʘ ʙʘʟʠ ʟʥʘʥʴ ʄɸʇʋ, ʅɸɸʅ ʋʢʨʘʾʥʠ, ʅɸʉɼʉʋ, ʉʧʽʣʢʠ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʫ, ʧʨʦʝʢʪʽʚ ʤʽʞʥʘʨʦʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʙʘʛʘʪʦ ʨʝʞʠʤʥʘ ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʥʩʘʣʪʠʥʛʦʚʘ ʩʠʩʪʝʤʘ 

ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʪʫʨʠʟʤʫ  ʥʘʜʘʻ ʚʠʨʦʙʥʠʢʘʤ ʪʘ ʩʧʦʞʠʚʘʯʘʤ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʩʫʯʘʩʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʟ ʟʥʘʯʥʠʤ ʘʨʩʝʥʘʣʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ  ʧʨʦʛʨʘʤ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ  

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ  ʨʠʥʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ.  

ʋ ʨʘʤʢʘʭ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʚʦʨʶʻʪʴʩʷ  ʧʝʨʝʭʽʜ ʚʽʜ ʧʨʦʩʪʦʛʦ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʜʦ ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʢʦʥʪʘʢʪʽ çʢʦʥʩʫʣʴʪʘʥʪ-ʢʣʽʻʥʪè, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʩʝʨʚʽʩʽʚ ʪʘ ʥʘʜʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ çʢʦʥʩʫʣʴʪʘʮʽʷ ï ʨʝʢʦʤʝʥʜʘʮʽʷ - ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ï 

ʥʘʚʯʘʥʥʷè.                

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʦʥʩʘʣʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ  ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʪʫʨʠʟʤʫ ʥʘʜʘʻ  

ʚʝʣʠʢʽ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʷʢʽʩʥʦʛʦ ʪʘ ʰʚʠʜʢʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʟʥʘʥʥʷʤʠ 

ʢʣʽʻʥʪʘ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʪʘ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ [3].  

ʈʝʞʠʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʘʻ ʯʦʪʠʨʠ ʩʪʫʧʝʥʷ.  

1. ʉʪʘʮʽʦʥʘʨʥʠʡ ʩʪʫʧʝʥʴ ï ʢʦʣʠ ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʢʦʥʩʫʣʴʪʘʥʪʘ. ɼʦ ʥʴʦʛʦ 

ʧʨʠʭʦʜʠʪʴ ʢʣʽʻʥʪ ʽ ʢʦʥʩʫʣʴʪʘʥʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ, ʬʦʨʤʫʻ ʜʣʷ ʥʴʦʛʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ.  

2. ɸʚʪʦʥʦʤʥʠʡ ʩʪʫʧʝʥʴ ï ʢʦʣʠ ʢʣʽʻʥʪ ʢʫʧʫʻ ʮʶ ʩʠʩʪʝʤʫ ʥʘ CD ʜʠʩʢʫ, ʥʘʣʘʰʪʦʚʘʥʫ 

ʥʘ ʡʦʛʦ ʙʽʟʥʝʩ, ʽ ʩʘʤ ʥʘʚʯʘʶʯʠʩʴ, ʬʦʨʤʫʻ ʜʣʷ ʩʝʙʝ ʨʽʰʝʥʥʷ.  

3. ɸʙʦʥʝʥʪʥʠʡ ʩʪʫʧʽʥʴ ï ʢʦʣʠ ʢʣʽʻʥʪ ʧʽʜʧʠʩʫʻʪʴʩʷ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʮʽʻʶ 

ʩʠʩʪʝʤʦʶ ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟʘ ʘʙʦʥʝʥʪʥʫ ʧʣʘʪʫ.  

4. ɼʠʩʪʘʥʮʽʡʥʠʡ ʩʪʫʧʝʥʴ ï ʢʦʣʠ ʢʣʽʻʥʪ ʜʽʩʪʘʻ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ, ʧʽʜʢʣʶʯʠʚʰʠʩʴ 

ʜʦ ɯʥʪʝʨʥʝʪ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ  ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʦʢʦʚʠʡ ʨʝʞʠʤ ʜʽʘʣʦʛʫ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʪʘ ʢʦʤʧôʶʪʝʨʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘ ʜʠʩʧʣʝʾ ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʥʘʜʘʻʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʷ ʱʦʜʦ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʥʷ: 

ʧʨʦʩʪʦʪʘ ʪʘ ʟʨʫʯʥʽʩʪʴ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ; ʥʘʷʚʥʽʩʪʴ ʣʦʛʽʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; ʧʦʚʥʦʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʥʷ; ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ; ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ; ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʪʦʙʪʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʟʘ ʜʦʩʪʫʧʥʦʶ 

ʮʽʥʦʶ. 
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ʆʪʞʝ, ʪʘʢʘ ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʥʩʘʣʪʠʥʛʦʚʘ ʩʠʩʪʝʤʘ ï  ʮʝ  ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚ ʨʫʢʘʭ 

ʢʦʥʩʫʣʴʪʘʥʪʘ. ɺʦʥʘ ʬʦʨʤʫʻ  ʨʝʢʦʤʝʥʜʘʮʽʾ ʥʘ ʥʘʫʢʦʚʽʡ ʦʩʥʦʚʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʚʝʩʴ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ  ɸʇʂ ʪʘ ʥʘʜʘʶʯʠ ʚʽʜʧʦʚʽʜʽ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʰʚʠʜʰʝ ʧʦ 

ʟʨʽʚʥʷʥʥʶ ʽʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʝ ʦʟʙʨʦʻʥʦʛʦ ʪʘʢʦʶ ʩʠʩʪʝʤʦʶ ʢʦʥʩʫʣʴʪʘʥʪʘ. ʅʘʜʘʚʘʯʽ 

(ʚʠʨʦʙʥʠʢʠ) ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʤʦʞʫʪʴ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʙʫʜʴ-ʷʢʽ ʢʦʥʩʫʣʴʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʪʠ ʩʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ 

ʘʛʨʦʦʩʝʣʽ ʪʘ ʪʫʨʠʩʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʥʘ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽʡ ʦʩʥʦʚʽ ʪʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʥʦʚʠʭ ʻʚʨʦʩʪʘʥʜʘʨʪʽʚ.  
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ʉʀʉʊɽʄɸ ɽ-ɽʂʉʊɽʅʐʅ ɼʃʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʇɯɼʊʈʀʄʂʀ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʊʆɺɸʈʆɺʀʈʆɹʅʀʂɯɺ 

 

ʂʫʜʽʥʦʚʘ ɯ.ʇ., ʉʘʤʩʦʥʦʚʘ ɺ.ɺ. 

 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʤʘʡʞʝ ʚʩʴʦʛʦ ʩʚʽʪʫ, ʻ ʧʦʙʫʜʦʚʘ 

"ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʽʥʪʝʨʝʩʠ ʣʶʜʝʡ, ʚʽʜʢʨʠʪʝ ʜʣʷ ʚʩʽʭ ʽ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʚ ʷʢʦʤʫ ʢʦʞʥʠʡ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽ ʟʥʘʥʥʷ, ʤʘʪʠ 

ʜʦ ʥʠʭ ʜʦʩʪʫʧ, ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʡ ʦʙʤʽʥʶʚʘʪʠʩʷ ʥʠʤʠ, ʜʘʶʯʠ ʟʤʦʛʫ ʦʢʨʝʤʠʤ ʦʩʦʙʘʤ, 

ʛʨʦʤʘʜʘʤ ʽ ʥʘʨʦʜʘʤ ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ, ʩʧʨʠʷʶʯʠ ʩʚʦʻʤʫ ʩʪʘʣʦʤʫ 

ʨʦʟʚʠʪʢʦʚʽ ʽ ʧʽʜʚʠʱʫʶʯʠ ʷʢʽʩʪʴ ʩʚʦʛʦ ʞʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʮʽʣʝʡ ʽ ʧʨʠʥʮʠʧʽʚ ʉʪʘʪʫʪʫ 

ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʽ ʧʦʚʘʞʘʶʯʠ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʪʘ ʧʽʜʪʨʠʤʫʶʯʠ ɿʘʛʘʣʴʥʫ 

ʜʝʢʣʘʨʘʮʽʶ ʧʨʘʚ ʣʶʜʠʥʠ" [1]. 

ʉʠʩʪʝʤʘ ʝ-ʝʢʩʪʝʥʰʥ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʨʘʢʪʠʚʥʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʝʨʝʜʘʯʫ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʟʥʘʥʴ, ʟʽʙʨʘʥʠʭ ʽ ʩʪʚʦʨʝʥʠʭ ʥʦʚʠʭ 

ʦʩʚʽʪʥʽʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʪʝʤ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʬʘʭʽʚʮʽʚ ʫʨʷʜʦʚʠʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʦ ʟʘʮʽʢʘʚʣʝʥʠʭ ʛʨʫʧ 

ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʘ ʜʦʨʘʜʯʘ ʝʣʝʢʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʜʦʩʪʫʧʥʘ ʥʝ ʪʽʣʴʢʠ ʜʦʩʣʽʜʥʠʢʘʤ, 

ʬʘʭʽʚʮʷʤ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʽʡ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʪʘ 

ʧʨʠʩʪʨʦʶ, ʱʦ ʤʘʻ ɯʥʪʝʨʥʝʪ-ʟʚ'ʷʟʦʢ, ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʫʚʘʪʠ ʥʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ [2]. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ ʻ ʥʘʜʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ, 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʘʟʠ ʚʠʩʦʢʦʷʢʽʩʥʦʾ, ʥʝ ʜʫʙʣʴʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʦʩʥʦʚʘʥʦʾ ʥʘ ʽʥʥʦʚʘʮʽʷʭ ʪʘ ʧʝʨʝʜʦʚʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʥʷʭ. 
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ʉʠʩʪʝʤʘ e-ɼʦʨʘʜʥʠʮʪʚʘ ʧʨʦʧʦʥʫʻ [3]:  

- ʜʦʩʪʦʚʽʨʥʽ ʟʥʘʥʥʷ;  

- ʥʘʜʽʡʥʽ ʚʽʜʧʦʚʽʜʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

-  ʟʚôʷʟʦʢ ʟ ʥʘʡʢʨʘʱʠʤʠ ʬʘʭʽʚʮʷʤʠ ʚ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ;  

- ʢʨʝʘʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʴʦʛʦʜʥʽʰʥʽʭ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ;  

- ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ;  

- ʥʘʜʽʡʥʽ, ʚʠʧʨʦʙʫʚʘʥʽ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʜʘʥʽ;  

- ʜʠʥʘʤʽʯʥʽ, ʜʦʨʝʯʥʽ ʽ ʩʚʦʻʯʘʩʥʽ ʚʽʜʧʦʚʽʜʽ. 

ʇʝʨʝʚʘʛʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ ʱʦ ʧʨʠʡʤʘʪʠʤʫʪʴ ʫʯʘʩʪʴ ʚ ʝ-ɼʦʨʘʜʥʠʮʪʚʦ: 

1. ʈʦʟʰʠʨʝʥʠʡ ʩʧʝʢʪʨ ʧʦʩʣʫʛ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʽ 

ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ 24 ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ, ʩʽʤ ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ. ʂʣʽʻʥʪʠ ʙʫʜʫʪʴ ʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʢʦʣʠ ʽ ʜʝ ʾʤ ʮʝ ʥʝʦʙʭʽʜʥʦ.  

2. ʂʨʘʱʠʡ ʩʝʨʚʽʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʚ ʩʠʩʪʝʤʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʨʛʘʥʽʟʦʚʘʥʽ, 

ʘʛʨʝʛʦʚʘʥʽ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʽ ʢʨʘʱʽ ʟ ʢʨʘʱʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽ ʧʨʦʜʫʢʪʠ,  ʦʩʢʽʣʴʢʠ 

ʢʣʽʻʥʪʠ ʙʘʞʘʶʪʴ ʦʪʨʠʤʘʪʠ ʩʪʠʩʣʫ ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʩʚʦʾʭ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ.  

3. ʈʦʟʰʠʨʝʥʠʡ ʩʧʝʢʪʨ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʢʣʽʻʥʪʽʚ ï ʢʣʽʻʥʪʠ ʤʘʪʠʤʫʪʴ 

ʜʦʩʪʫʧ ʜʦ ʙʽʣʴʰ ʰʠʨʦʢʦʾ ʙʘʟʠ ʥʘʜʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʟʨʫʯʥʫ ʜʣʷ ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʶ 

ʟʚ'ʷʟʢʫ ʽʟ ʟʘʛʘʣʴʥʦʶ ʜʦʩʪʫʧʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʶ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ. 

ɺʩʽ ʫʩʪʘʥʦʚʠ ʙʫʜʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʷʢʽʩʥʝ ʢʦʥʩʫʣʴʪʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʝʨʝʟ ʩʧʽʣʴʥʦʪʠ 

ʧʨʘʢʪʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʪʝʥʪ ʧʦ ʚʽʜʧʦʚʽʜʥʠʤ ʛʘʣʫʟʝʚʠʤ ʥʘʧʨʷʤʘʤ, ʚ ʷʢʠʭ ʦʢʨʝʤʽ 

ʫʩʪʘʥʦʚʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʙʤʝʞʝʥʫ ʢʦʤʧʝʪʝʥʮʽʶ.  

4. ʇʦʢʨʘʱʝʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʜʣʷ ʦʢʨʝʤʠʭ ʫʩʪʘʥʦʚ ʽ ʧʦʣʽʧʰʝʥʥʷ ʤʘʨʢʝʪʠʥʛʫ ʜʣʷ 

ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʝ-ɼʦʨʘʜʥʠʮʪʚʦ. 

5. ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʛʨʘʤ ï ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 

ʜʫʙʣʶʚʘʥʥʷ ʟʫʩʠʣʴ ʪʘ ʦʙʤʽʥʫ ʧʨʦʜʫʢʪʘʤʠ ʟʘ ʽʥʩʪʠʪʫʪʩʴʢʠʤʠ ʤʝʞʘʤʠ, ʩʧʽʣʴʥʦʪʠ 

ʧʨʘʢʪʠʢʽʚ ʤʦʞʫʪʴ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʽʥʥʦʚʘʮʽʡʥʠʭ, ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʩʚʦʛʦ ʯʘʩʫ ʣʦʢʘʣʴʥʠʤ ʨʦʟʨʦʙʢʘʤ. 

6. ʈʝʩʫʨʩʠ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʜʦʨʘʜʥʠʮʪʚʘ ï ʝ-ɼʦʨʘʜʥʠʮʪʚʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʤʘʪʝʨʽʘʣʠ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʛʨʘʤ, ʩʣʫʞʠʪʠʤʝ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʜʘʶʯʠ ʤʝʭʘʥʽʟʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʰʠʨʦʢʦʶ 

ʘʫʜʠʪʦʨʽʻʶ, ʽ ʜʣʷ ʜʦʨʘʜʥʠʮʪʚʘ ï ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʽʩʮʝʚʠʤ 

ʚʠʢʣʘʜʘʯʘʤ ʤʝʥʰʝ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ ʥʘ ʚʠʨʽʰʝʥʽ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʨʦʙʣʝʤ ʽ ʙʽʣʴʰʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ [4].  

ɺ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦʨʘʜʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ 

ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ (ɽ-ʝʢʩʪʝʥʰʥ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʩʧʨʠʷʪʠʤʝ ʚʠʨʽʰʝʥʥʶ ʙʘʛʘʪʴʦʭ 

ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʧʦʞʚʘʚʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʽ ʽʥʥʦʚʘʮʽʡ ʟʘ ʧʨʠʥʮʠʧʦʤ 

çʫ ʙʫʜʴ ʷʢʠʡ ʯʘʩè ʪʘ çʫ ʙʫʜʴ ʷʢʦʤʫ ʤʽʩʮʽè. 
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1. ɾʝʥʝʚʩʴʢʘ ɼʝʢʣʘʨʘʮʽʷ ʧʨʠʥʮʠʧʽʚ [ʕʣʝʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : 

http://apitu.org.ua/wsis/dp. 

2. ʂʫʜʠʥʦʚʘ ʀ.ʇ., ʂʘʣʴʥʘ-ɼʫʙʠʥʶʢ ʊ.ʇ. ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ e Extension  

ʚ ʋʢʨʘʠʥʝ // ʄʽʞʥʘʨʦʜʥʠʡ ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çɭʚʨʦʧʝʡʩʴʢʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

ˉ10 (17) - 2016. ï ʉ. 39-47. 



 
 

 

 

 

 

 

V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  
"ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ '2017", 22-23 ʯʝʨʚʥʷ 2017 ʨʦʢʫ,  
ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

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

and Nature Using '2017", 22-23 June 2017,  
NULES of Ukraine, Kyiv  

 

163 

 

3. ʉʣʦʚʥʠʢ-ʜʦʚʽʜʥʠʢ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ // ʊ.ʇ. ʂʘʣʴʥʘ-ɼʫʙʽʥʶʢ, ʈ.ʗ. 

ʂʦʨʽʥʝʮʴ, ʂ.ɻ. ʈʦʛʦʟʘ, ɺ.ɺ. ʉʘʤʩʦʥʦʚʘ, ɯ.ʇ. ʂʫʜʽʥʦʚʘ, ʄ.ʄ. ɻʥʽʜʘʥ, ʖ.ɺ. ɼʫʙʽʥʶʢ 

. - 2016 . ï 151 ʩ. 

4. ʐʚʠʜʝʥʢʦ, ʄ. ɿ. (2014). ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʨʘʜʥʠʮʪʚʘ (ɽ-ʝʢʩʪʝʥʰʥ) ʚ ʋʢʨʘʾʥʽ. ʄ.ɿ. ʐʚʠʜʝʥʢʦ. ʄʘʪʝʨʽʘʣʠ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ- ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ ï 2014è, 26ï27 ʯʝʨʚʥʷ 2014 

ʨʦʢʫ / [ʊʝʢʩʪ]. ï ʂ. : ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʩ. 15-23. 

 

 

ʋɼʂ 631.15.001 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʊɸ ʊɽʍʅʆʃʆɻɯʁ ɺ ɼʆʈɸɼʏɯʁ 

ɼɯʗʃʔʅʆʉʊɯ  

 

ʈʠʙʘʢ ʃ.ʍ.  

 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʥʬʦʨʤʘʮʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʮʽʥʥʽʰʠʭ ʨʝʩʫʨʩʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʨʷʜ ʽʟ 

ʪʘʢʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʽʚ, ʷʢ ʥʘʬʪʘ, ʛʘʟ, ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʡ 

ʽʥʰʝ. ɽʬʝʢʪʠʚʥʝ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʦ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʠʥʢʦʚʽ ʮʽʥʠ ʥʘ ʚʠʨʦʙʣʝʥʫ ʧʨʦʜʫʢʮʽʶ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ, ʧʨʦʛʥʦʟʠ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ ʪʦʱʦ. ɸʣʝ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ 

ʧʦʰʠʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʘ ʨʠʥʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʚʠʨʦʙʥʠʯʠʤ ʚʟʘʻʤʠʥʘʤ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʚʠʷʚʠʣʘʩʴ ʪʘʢʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʽʩʣʷ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʚʘʪʥʠʭ ʬʦʨʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʩʝʣʽ. ʂʝʨʽʚʥʠʢʠ ʥʦʚʦʩʪʚʦʨʝʥʠʭ 

ʧʨʠʚʘʪʥʠʭ ʬʦʨʤʫʚʘʥʴ ʥʝ ʚ ʟʤʦʟʽ ʧʨʠʡʤʘʪʠ ʟʚʘʞʝʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʯʝʨʝʟ ʙʨʘʢ 

ʜʦʩʪʦʚʽʨʥʦʾ ʽ ʧʦʚʥʦʾ ʨʠʥʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ˆʨʫʥʪʦʚʥʦʾ ʜʦʧʦʤʦʛʠ ʟ ʧʠʪʘʥʴ ʚʝʜʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʦʥʠ ʥʝ ʦʪʨʠʤʫʶʪʴ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʽʚʝʥʴ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʦʤʫ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʦʻʜʥʫʶʯʠ ʥʘʫʢʫ, 

ʦʩʚʽʪʫ ʽ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʠʩʪʫʧʘʻ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʝʢʦʥʦʤʽʢʠ, ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʟʥʘʥʴ ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ. ɺʽʜʧʦʚʽʜʥʦ, 

ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʘʛʨʦʢʦʥʩʘʣʪʠʥʛʦʚʠʭ ʩʣʫʞʙ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʘʛʨʘʨʥʦʛʦ ʨʠʥʢʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʫʧʨʘʚʣʽʥʩʴʢʽ ʚʠʪʨʘʪʠ, 

ʨʦʟʰʠʨʶʻ ʜʦʩʪʫʧ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ. ʇʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʨʠʙʫʪʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʨʽʰʝʥʴ ʻ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (Web- 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ), ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʟʥʘʥʴ ʪʘ ʽʥʬʦʨʤʘʮʽʾ 

ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʽ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʥʩʘʣʪʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ, ʥʘʣʝʞʘʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ.   

ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʽ 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 ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʪʘ 
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ʧ̔ ʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʮʽʾ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʩʚʦʾʡ 

ʙʽʟʥʝʩʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ ʢʦʥʩʫʣʴʪʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʜʦʨʘʜʯʠʭ ʩʣʫʞʙ ʥʘ 

ʙʘʟʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʨʘʜʥʠʮʪʚʘ, ʧʽʜʢʣʶʯʘʶʯʠ ʜʦ ʥʝʾ ʩʧʽʣʴʥʦʪʠ ʬʘʭʽʚʮʽʚ ʟʘ 

ʚʠʜʘʤʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʨʦʙʣʷʪʠ ʜʣʷ ʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʦʥʩʘʣʪʠʥʛʦʚʽ ʩʠʩʪʝʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɯɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʂʋʈʉɯ 

çɯʉʊʆʈɯʗ ʋʂʈɸɰʅʉʔʂʆɰ ɼɽʈɾɸɺʅʆʉʊɯè ɺ ʅʋɹɯʇ ʋʂʈɸɰʅʀ 

 

ɾʠʚʦʨʘ ʉ.ʄ. 

 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʝʬʦʨʤʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʦʩʚʽʪʷʥʩʴʢʦʾ ʛʘʣʫʟʽ ʧʦʢʣʠʢʘʥʘ ʧʝʨʝʭʦʜʦʤ 

ʥʘʰʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʫ ʬʘʟʫ ʨʦʟʚʠʪʢʫ. ʊʦʤʫ ʧʝʨʝʙʫʜʦʚʘ ʩʠʩʪʝʤʠ ʪʘ ʬʦʨʤ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʚʫʟʘʭ ʟʫʤʦʚʠʣʘ ʧʦʷʚʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʽʟ ʥʠʭ ʻ: 

1) ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ; 2) ʽʥʪʝʨʘʢʪʠʚʥʽ; 3) ʪʨʘʜʠʮʽʡʥʽ.  

ɼʦ ʧʝʨʰʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘʣʝʞʘʪʴ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ 

(ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ). ɼʦ ʜʨʫʛʦʾ ïʨʽʟʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʜʠʩʢʫʩʽʾ, 

ʢʦʥʬʝʨʝʥʮʽʾ, ʜʝʙʘʪʠ, ʨʦʣʴʦʚʽ ʽʛʨʠ, ʤʦʟʢʦʚʽ ʰʪʫʨʤʠ, ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʦʱʦ). ʆʢʨʽʤ 

ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʟʘʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʛʫʨʪʢʠ, ʢʣʫʙʠ, 

ʪʦʚʘʨʠʩʪʚʘ, ʨʘʜʠ). ʊʨʝʪʷ ï ʚʢʣʶʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʦʨʤʠ, ʷʢ ʣʝʢʮʽʡʥʘ ʪʘ ʩʝʤʽʥʘʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ɺʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʫʪʚʝʨʜʞʝʥʥʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʥʘʡʙʽʣʴʰ ʛʥʫʯʢʦʶ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʟʘʧʠʪʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʮʽʣʷʤ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ ʧʨʘʮʽ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ɯʂʊ) ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʩʘʤʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʇʦʯʠʥʘʶʯʠ ʟ 2000 ʨ. ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʩʪʚʦʨʝʥʘ ʚʣʘʩʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʽʜʨʘʭʫʥʢʫ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʨʦʟʨʽʟʽ ʢʘʬʝʜʨ ʽ ʥʘʚʯʘʣʴʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ (ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ ʽʥʩʪʠʪʫʪʽʚ ʽ ʬʘʢʫʣʴʪʝʪʽʚ). ɹʘʟʘ ʜʘʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʧʽʜʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʶʻ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʜʘʥʽ ʱʦʜʦ ʢʦʥʪʠʥʛʝʥʪʫ ʩʪʫʜʝʥʪʽʚ ʽ ʧʝʨʝʣʽʢʫ 

ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʯʠʪʘʶʪʴʩʷ ʥʘ ʢʦʞʥʽʡ ʢʘʬʝʜʨʠ (ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʛʦʜʠʥ ʥʘ ʣʝʢʮʽʾ, 

http://www.dorada.org.ua/
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ʩʝʤʽʥʘʨʩʴʢʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʪʦʱʦ). ʇʨʦʛʨʘʤʘ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʷʛʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʋ ʢʦʞʥʦʤʫ ʅʅɯ, ʬʘʢʫʣʴʪʝʪʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʪʚʦʨʝʥʘ ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ ʟ ʧʽʜʪʨʠʤʢʦʶ 

ɯʥʪʝʨʥʝʪ ʪʘ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʥʘʟʨʽʣʽ 

ʧʦʪʦʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʨʠʡʤʘʪʠ ʩʚʦʻʯʘʩʥʫ ʟʚʽʪʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʦ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ. ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ɯʥʪʝʨʥʝʪʽ ʩʪʚʦʨʝʥʽ ʩʘʡʪ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ web-ʩʪʦʨʽʥʢʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʧʝʮ-ʩʪʦʨʽʥʢʘʭ ʢʘʬʝʜʨ ʨʦʟʤʽʱʝʥʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ 

ʢʦʤʧʣʝʢʩʠ ʜʠʩʮʠʧʣʽʥ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ï ʨʦʙʦʯʽ 

ʧʨʦʛʨʘʤʠ, ʧʣʘʥʠ ʩʝʤʽʥʘʨʩʴʢʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʢʦʥʩʧʝʢʪʠ ʣʝʢʮʽʡ, ʪʝʩʪʠ, ʟʘʧʠʪʘʥʥʷ ʜʦ ʽʩʧʠʪʽʚ, 

ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʽ ʜʦʜʘʪʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʦʱʦ.  

ʅʘ ʧʝʨʝʚʘʞʥʽʡ ʢʽʣʴʢʦʩʪʽ ʢʘʬʝʜʨ ʽʥʩʪʠʪʫʪʽʚ ʽ ʬʘʢʫʣʴʪʝʪʽʚ, ʟʘ ʫʯʘʩʪʽ ʣʘʙʦʨʘʥʪʩʴʢʦʛʦ 

ʩʢʣʘʜʫ ʽ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʛʘʣʴʥʦʾ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʙʽʙʣʽʦʪʝʢʠ, ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ 

ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ. ɿʦʢʨʝʤʘ, ʥʘ ʢʘʬʝʜʨʽ ʽʩʪʦʨʽʾ ʽ ʧʦʣʽʪʦʣʦʛʽʾ ʩʪʚʦʨʝʥʘ ʝʣʝʢʪʨʦʥʥʘ 

ʙʽʙʣʽʦʪʝʢʘ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʧʦʩʽʙʥʠʢʽʚ ʟ ʢʫʨʩʽʚ çɯʩʪʦʨʽʷ ʋʢʨʘʾʥʠè ʪʘ çɯʩʪʦʨʽʷ ʫʢʨʘʾʥʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʩʪʽè. ʉʪʫʜʝʥʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʚ ʙʫʜʴ-ʷʢʽʡ ʯʘʩ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʚʣʘʩʥʽ ʧʝʨʝʥʦʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʥʦʩʽʾ (USB, ʢʦʤʧʘʢʪ-

ʜʠʩʢʠ, ʧʣʘʥʰʝʪʠ, ʩʤʘʨʪʬʦʥʠ ʪʦʱʦ).  

ʇʨʦʪʝ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʢʠ ʱʦ ʥʝ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʨʽʚʥʽ. ʍʦʯʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʨʦʙʣʝʥʦ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʜʫʞʝ ʙʘʛʘʪʦ, ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʾʾ ʟʘʩʪʘʨʽʣʽʩʪʴ, ʥʝʜʦʩʪʘʪʥʻ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʘʫʜʠʪʦʨʽʡ ʟʥʘʯʥʦ ʛʘʣʴʤʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʘʮʽʡ. ɺʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ 

ʩʪʫʜʝʥʪʽʚ ʫ ʧʦʚʩʷʢʯʘʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʘʙʦ ʛʘʜʞʝʪʽʚ, 

ʧʨʦʙʣʝʤʘ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ (ʘ ʩʘʤʝ ʥʘ ɯʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ ʽ ʟʦʩʝʨʝʜʞʝʥʦ ʧʝʨʝʚʘʞʥʫ 

ʯʘʩʪʠʥʫ ʥʘʡʩʫʯʘʩʥʽʰʦʾ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʫʨʩʽʚ), ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɺ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʧʦʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧ ʙʝʟʢʦʥʬʣʽʢʪʥʦʩʪʽ. ɿʦʢʨʝʤʘ, 

ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

ʩʪʫʜʝʥʪʽʚ:  ʥʘ ʚʩʪʫʧʥʠʭ ʽʩʧʠʪʘʭ;  ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʨʪʦʚʠʭ ʟʥʘʥʴ (ʚʭʽʜʥʠʡ ʪʝʩʪ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ); ʜʣʷ ʩʘʤʦʥʘʚʯʘʥʥʷ ʽ ʩʘʤʦʧʝʨʝʚʽʨʢʠ (ʥʘʚʯʘʣʴʥʽ ʪʝʩʪʠ); ʜʣʷ 

ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; ʜʣʷ ʧʽʜʩʫʤʢʦʚʦʛʦ (ʤʦʜʫʣʴʥʦʛʦ) ʢʦʥʪʨʦʣʶ; ʜʣʷ ʨʝʢʪʦʨʩʴʢʦʛʦ 

ʢʦʥʪʨʦʣʶ; ʧʽʜ ʯʘʩ ʜʝʨʞʘʚʥʦʾ ʘʪʝʩʪʘʮʽʾ.  

ʉʴʦʛʦʜʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʫʟʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʣʝʢʮʽʾ (ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ, ʱʦ ʫʟʘʛʘʣʴʥʶʻ ʤʘʪʝʨʽʘʣ 

ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʧʦʩʽʙʥʠʢʽʚ) ʪʘ ʩʝʤʽʥʘʨʠ (ʦʩʥʦʚʥʘ ʬʦʨʤʘ ʨʦʙʦʪʠ ï ʦʧʠʪʫʚʘʥʥʷ). ɺ ʦʙʠʜʚʦʭ 

ʬʦʨʤʘʭ ʧʘʥʽʚʥʠʤ ʩʪʠʣʝʤ ʻ ʧʝʨʝʚʘʞʥʦ ʤʦʥʦʣʦʛ. ɺʠʢʣʘʜʘʯ ʽ ʩʪʫʜʝʥʪ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʧʨʦʪʠʩʪʘʚʣʝʥʽ ʦʜʥʝ ʦʜʥʦʤʫ ʷʢ ʩʫʙôʻʢʪ ʜʽʷʣʴʥʦʩʪʽ ʦʙôʻʢʪʫ, ʱʦ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʷʢ ʢʦʥʬʨʦʥʪʘʮʽʷ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʠʯʠʥʷʻ ʧʦʜʘʣʴʰʝ 

ʟʨʦʩʪʘʥʥʷ ʜʝʬʽʮʠʪʫ ʪʘʢ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʛʦ ʡ 

ʝʤʦʮʽʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʥʦʚʦʛʦ 

ʪʠʧʫ ʚʽʜʥʦʩʠʥ ʤʽʞ ʩʪʫʜʝʥʪʦʤ ʽ ʚʠʢʣʘʜʘʯʝʤ, ʟʤʝʥʰʠʪʠ ʢʝʨʽʚʥʫ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ, ʧʨʠ ʮʴʦʤʫ 

ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ ʥʘʙʫʚʘʻ ʩʧʨʷʤʦʚʫʶʯʦʛʦ ʽ ʢʦʥʩʫʣʴʪʘʮʽʡʥʦ-ʝʢʩʧʝʨʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʻ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʤ ʧʦʣʽʧʰʝʥʥʷʤ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʟʥʘʥʴ 

ʽ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɿ ʧʝʨʰʠʭ ʜʥʽʚ ʥʘʚʯʘʥʥʷ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʪʦʜʠʯʥʦʶ ʽ ʥʘʚʯʘʣʴʥʦʶ 

ʣʽʪʝʨʘʪʫʨʦʶ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʘʤʠ ʢʘʬʝʜʨʠ ʽʩʪʦʨʽʾ ʽ ʧʦʣʽʪʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʭʤʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʜʝ ʚʦʥʠ ʨʦʟʤʽʱʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ 

ʢʫʨʩʫ çɯʩʪʦʨʽʷ ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʩʪʽè, ʘʣʝ ʡ ʪʝʢʩʪʠ ʽ ʧʨʝʟʝʥʪʘʮʽʾ ʩʚʦʾʭ ʣʝʢʮʽʡ, 

ʜʦʢʫʤʝʥʪʘʣʴʥʽ ʽ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʽ ʬʽʣʴʤʠ ʟ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʦʱʦ. 

ɺʠʢʣʘʜʘʯʽ ʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʝʣʝʢʪʨʦʥʥʽ ʧʦʰʪʦʚʽ ʩʢʨʠʥʴʢʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʪʦʤʫ ʥʘ 

ʧʝʨʰʦʤʫ (ʤʝʪʦʜʠʯʥʦʤʫ) ʟʘʥʷʪʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʤʽʥ ʝʣʝʢʪʨʦʥʥʠʤʠ ʘʜʨʝʩʘʤʠ, ʱʦ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʦʥʢʨʝʪʥʠʤ ʩʪʫʜʝʥʪʦʤ. ʅʘ 

ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʚʠʢʣʘʜʘʯʘ ʩʪʫʜʝʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʩʣʘʪʠ ʪʝʢʩʪ ʨʝʬʝʨʘʪʫ, 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʧʨʝʟʝʥʪʘʮʽʾ ʩʚʦʛʦ ʚʠʩʪʫʧʫ ʥʘ ʩʝʤʽʥʘʨʽ ʪʘ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʤʝʪʦʜʠʯʥʽ 

ʧʦʨʘʜʠ. ʑʦʧʨʘʚʜʘ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʙʫʚʘʻ ʜʫʞʝ ʩʢʣʘʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟ ʫʩʽʤʘ ʝʣʝʢʪʨʦʥʥʠʡ 

ʟʚôʷʟʦʢ, ʪʦʤʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʢʦʞʥʽʡ ʛʨʫʧʽ ʩʚʦʶ ʢʦʣʝʢʪʠʚʥʫ ʧʦʰʪʦʚʫ 

ʩʢʨʠʥʴʢʫ, ʥʘ ʷʢʫ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʦʢʨʝʤʘ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ 

ʟʘʧʨʦʰʝʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʩʪʫʜʝʥʪʽʚ ʚʩʽʻʾ ʛʨʫʧʠ. 

ʆʪʞʝ, ʩʴʦʛʦʜʥʽ ʧʦʪʨʽʙʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽ ʥʝʤʠʥʫʯʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 

ʦʩʚʽʪʷʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʧʨʦ ʧʦʚʝʨʥʝʥʥʷ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ (ʘʙʦ ʚ ʤʽʥʽ-ʛʨʫʧʘʭ) ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʪʠʧʫ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʪʝʤʧʽʚ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʬʽʟʠʯʥʠʤ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ 

ʩʪʫʜʝʥʪʽʚ. 
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ɿʘʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʧʦʛʣʷʜ ʥʘ ʧʦʥʷʪʽʡʥʦ ï 

ʢʘʪʝʛʦʨʽʘʣʴʥʠʡ ʘʧʘʨʘʪ  ʥʘʫʢʠ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʩʪʽ, ʘ ʟ ʽʥʰʦʛʦ  

-  ɦ ʝ ʨʘʟ ʧʨʠʚʝʨʥʫʪʠ ʥʘʫʢʦʚʫ ʫʚʘʛʫ ʜʦ ʨʦʣʽ ɿʄɯ ʫ ʾʾ ʩʪʚʦʨʝʥʥʽ ʡ  ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ.   

ʅʘ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʦʜʥʦʛʦ ʻʜʠʥʦʛʦ, ʚʠʟʥʘʥʦʛʦ ʬʘʭʽʚʮʷʤʠ ʧʽʜʭʦʜʫ ʱʦʜʦ ʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʅʘʤʠ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʭʽʜ, ʟʘ ʷʢʦʛʦ ʾʭ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʫ ʧʨʠʥʘʡʤʥʽ ʪʨʠ ʥʘʩʪʫʧʥʠʭ ʛʨʫʧʠ. 

ʇʝʨʰʘ ʛʨʫʧʘ ʮʝ ʜʦʩʪʦʚʽʨʥʘ  (ʜʝʷʢʽ ʥʘʟʠʚʘʶʪʴ ʾʾ ʘʙʩʦʣʶʪʥʦ ʜʦʩʪʦʚʽʨʥʦʶ, 

ʜʝʭʪʦʜʦʩʪʦʚʽʨʥʦʶ, ʜʝʨʞʘʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ  -  ʤʠ ʫʪʨʠʤʫʻʤʦʩʴ ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜ ʪʘʢʠʭ 

ʫʪʦʯʥʝʥʴ ), ʥʘʡʪʦʯʥʽʰʘ  ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʦʥʘ ʻ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʜʝʨʞʘʚʠ ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʦʭʦʜʠʪʴ ʜʦ ʧʝʨʝʩʽʯʥʠʭ ʛʨʦʤʘʜʷʥ, ʯʠ ʪʦ ʪʘʢ ʟʚʘʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ɿʘʟʚʠʯʘʡ 

ʚʦʥʘ ʙʫʚʘ ʧʦʟʥʘʯʝʥʘ ʧʝʚʥʠʤʠ ʩʣʫʞʙʦʚʠʤʠ ʛʨʠʬʘʤʠ, ʥʘʧʨʠʢʣʘʜ :  çʜʣʷ ʩʣʫʞʙʦʚʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷè, çʪʘʻʤʥʦè, çʮʽʣʢʦʤ ʪʘʻʤʥʦè, çʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷè, çʧʽʩʣʷ ʧʨʦʯʠʪʘʥʥʷ 

ʟʥʠʱʠʪʠè. ɿʄɯ ʤʦʞʫʪʴ ʙʫʪʠ ʪʫʪ ʰʫʢʘʯʘʤʠ, ʦʪʨʠʤʫʚʘʯʘʤʠ, ʩʘʤʽ ʩʪʘʪʠ ʜʞʝʨʝʣʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʥʝ ʟʙʠʨʘʣʴʥʠʢʘʤʠ, ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ, ʧʝʨʝʨʦʙʥʠʢʘʤʠ, ʟʙʝʨʽʛʘʯʘʤʠ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʯʘʤʠ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʨʫʛʠʡ  -  ʦʩʥʦʚʥʠʡ, ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʽʢ, ʤʝʪʘ ʷʢʦʛʦ çʚʙʠʪʠè ʚʽʣʴʥʠʡ ʯʘʩ ʣʶʜʠʥʠ, 

ʱʦʙ ʫ ʥʝʾ ʥʝ ʣʠʰʘʣʦʩʴ ʯʘʩʫ ʥʘ ʙʫʜʴ ï ʷʢʽ ʩʝʨʡʦʟʥʽ ʨʦʟʜʫʤʠ, ʮʝ ʪʝ, ʱʦ ʚʦʥʦ ʟʚʝʪʴʩʷ 

çʽʥʬʦʨʤʘʮʽʡʥʠʡ ʛʫʨʢʽʪè ʽ ʚʣʘʩʥʝ ʜʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʩʪʦʩʫʥʢʫ. ʊʫʪ ʟʦʢʨʝʤʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʽʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʛʽʪʘʮʽʡʥʦ ï ʧʨʦʧʘʛʘʥʜʠʩʪʩʴʢʦʛʦ 

ʪʠʧʫ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʩʫʛʝʥʮʽʶʚʘʥʥʷ, ʧʝʨʝʩʤʠʢʫʚʘʥʥʷ, ʜʝʬʘʤʘʮʽʷ, ʥʘʚʽʰʫʚʘʥʥʷ ʷʨʣʠʢʽʚ, 

ʢʣʽʰʫʚʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʚʘʣ, ʚʽʜʨʠʚʢʦʚʝ ʪʘ ʨʦʟʨʠʚʢʦʚʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʦʱʦ. ʎʝ ʻ ʩʘʤʝ 
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ʪʦʡ ʧʦʪʽʢ, ʱʦ ʥʘ ʥʴʦʛʦ ʻ ʥʘʣʘʰʪʦʚʘʥʽ ʽ ʻ ʡʦʛʦ ʚʠʢʦʥʘʚʮʷʤʠ ʡ ʧʨʦʚʽʜʥʠʢʘʤʠ ʟʘʩʦʙʠ 

ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʨʝʪʽʡ  -  ʥʘʡʚʘʞʣʠʚʽʰʠʡ  -  ʩʝʥʩʦʚʠʡ, ʤʝʪʘʬʽʟʠʯʥʠʡ, ʪʘʢ ʙʠ ʤʦʚʠʪʠ ʧʦʪʽʢ,  ʱʦ ʚʽʥ 

ʤʦʜʝʣʶʻ ʩʚʽʜʦʤʽʩʪʴ, ʧʦʪʽʢ ʪʘʢ ʟʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʾʾ ʟʘʤʦʚʣʷʶʪʴ, ʪʦʙʪʦ, ʟʫʩʪʨʽʯʘʶʯʠʩʴ 

ʽʟ ʽʥʬʦʨʤʘʮʽʻʶ ʮʴʦʛʦ ʧʦʪʦʢʫ, ʤʠ ʟʘʚʞʜʠ ʤʘʻʤʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʚʦʥʘ ʻ ʢʠʤʦʩʴ 

ʟʘʤʦʚʣʝʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʭʫʜʦʞʥʽ ʩʪʨʽʯʢʠ, ʪʝʘʪʨʘʣʴʥʽ ʚʠʩʪʘʚʠ, ʣʽʪʝʨʘʪʫʨʫ ʪʦʱʦ. ɯ 

ʦʩʦʙʣʠʚʦ  -  ʯʝʨʝʟ ʨʝʢʣʘʤʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʡ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʨʝʢʣʘʤʫ ʧʦʣʽʪʠʯʥʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʣʶʜʠʥʽ ʤʦʞʥʘ ʚʢʣʘʩʪʠ ʫ ʩʚʽʜʦʤʽʩʪʴ ʙʫʜʴ ï ʷʢʽ ʽʜʝʾ, ʧʨʦ ʱʦ ʚʦʥʘ ʥʘʚʽʪʴ 

ʥʝ ʟʜʦʛʘʜʫʚʘʪʠʤʝʪʴʩʷ. ɿʘʟʚʠʯʘʡ ʨʝʢʣʘʤʘ  ( ʪʫʪ ʡʜʝʪʴʩʷ ʙʽʣʴʰʝ ʧʨʦ ʨʝʢʣʘʤʫ ʧʦʣʽʪʠʯʥʫ )  

ʤʘʻ ʧʨʠʥʘʡʤʥʽ ʜʚʘ ʨʽʚʥʽ :  ʩʫʪʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʽ ʽʥʰʠʡ, ʱʦ ʚʽʥ, ʚʣʘʩʥʝ,  ʡ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʪʦʛʣʷʜʫ ʩʧʦʞʠʚʘʯʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ ʯʝʨʝʟ ʪʘʢʠʡ ʧʣʘʩʪ ʨʝʢʣʘʤʠ ʤʦʞʥʘ 

ʚʠʙʫʜʦʚʫʚʘʪʠ ʙʫʜʴ ï ʷʢʽ ʩʪʦʩʫʥʢʠ ʫ ʩʫʩʧʽʣʴʩʪʚʽ :  ʨʦʜʠʥʥʽ, ʜʨʫʞʥʽ, ʤʽʞ ʜʽʪʴʤʠ, ʤʽʞ 

ʙʘʪʴʢʘʤʠ ʪʘ ʜʽʪʴʤʠ, ʪʦʙʪʦ ʷʢʽ ʟʘʚʛʦʜʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʤʦʚʣʝʥʥʷ.  

ɯ ʪʫʪ ʨʦʣʴ ɿʄɯ ʟʥʦʚ ʚʠʭʦʜʠʪʴ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ. 

ʆʪʞʝ, ʷʢ ʤʠ ʚʞʝ ʢʘʟʘʣʠ, ʟʘ ʚʩʽʻʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʧʦʛʣʷʜʽʚ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʚʝʨʩʽʷ, ʱʦ ʚʦʥʘ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʫʷʚʣʷʻʪʴʩʷ 

ʮʽʣʢʦʤ ʢʦʨʝʢʪʥʦʶ. 
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ɯʣʴʷʥʦʚʘ ɸ.ʆ. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʜʽʷʣʴʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ ɿʄɯ ʽ 

ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʜʝʨʞʘʚʠ ʽ ʾʾ ʣʽʜʝʨʘ, ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʽʤʽʜʞʫ ʧʨʝʟʠʜʝʥʪʘ ʪʘ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ. ɯʤʽʜʞ ʜʝʨʞʘʚʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʤʽʜʞʫ ʾʾ 

ʣʽʜʝʨʘ, ʟʦʢʨʝʤʘ ʚʽʜ ʇʨʝʟʠʜʝʥʪʘ ʪʘ ̔ ʥʰʠʭ ʧʫʙʣʽʯʥʠʭ ʜʽʷʯʽʚ . ʆʙʨʘʥʠʡ ʥʘʨʦʜʦʤ, ʣʽʜʝʨ 

ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʧʦʣʽʪʠʯʥʦʤʫ ʞʠʪʪʽ ʢʨʘʾʥʠ. ʎʝ ʥʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʬʘʭʦʚʫ ʘʥʘʣʽʪʠʢʫ ʽʤʽʜʞʤʝʡʢʝʨʘ-ʥʘʫʢʦʚʮʷ ɺ.ɺ.ʏʝʢʘʣʶʢ ʪʘ ʦʮʽʥʦʯʥʽ ʩʫʜʞʝʥʥʷ ɯʣʴʷʥʦʚʦʾ 

ɸ.ʆ.  ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʣʽʜʝʨʘ ʧʨʠʡʥʷʪʠ ʦʙʨʘʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʬʘʭʽʚʮʷʤʠ ʽʤʽʜʞʤʝʡʢʝʨʘʤʠ.  ʋ ʪʝʢʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʤʝʪʦʜʽʚ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽʤʽʜʞʫ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ. ʏʝʢʘʣʶʢ ɺ.ɺ. ʪʨʘʢʪʫʻ  ʽʤʽʜʞ ʜʝʨʞʘʚʠ - ̫ʢ ʦʙʨʘʟ ʢʨʘʾʥʠ ʟʦʚʥʽʰʥʽʡ  ʽ 

ʚʥʫʪʨʽʰʥʽʡ, ʩʬʦʨʤʦʚʘʥʠʡ ʽ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʤʘʩʦʚʽʡ ʩʚʽʜʦʤʦʩʪʽ ʛʨʦʤʘʜʷʥ, ʩʬʦʨʤʦʚʘʥʠʡ 

ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʷʣʴʥʦʩʪʽ ʣʽʜʝʨʽʚ ʜʝʨʞʘʚʠ, ʚʠʜʘʪʥʠʭ ʧʝʨʩʦʥʘʣʽʡ, ʝʢʦʥʦʤʽʯʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ 

ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥ. ʬʘʢʪʦʨʽʚ.  

 

ɺʩʪʫʧ. ʋ ʜʦʧʦʚʽʜʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʫ ʣʽʜʝʨʘ (ʡʦʛʦ ʛʦʪʦʚʥʽʩʪʴ 

ʧʨʠʡʥʷʪʠ ʦʙʨʘʟ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʬʘʭʽʚʮʷʤʠ), ʘʥʘʣʽʟʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʠ ʽ ʤʝʪʦʜʠ ʚʧʣʠʚʫ 

ʥʘ ʘʫʜʠʪʦʨʽʶ, ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ. ɼʦʩʣʽʜʞʝʥʦ ʜʦʩʚʽʜ ʥʘʫʢʦʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ, 

ʽʤʽʜʞʤʝʡʢʝʨʽʚ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʨʝʚʦʣʶʮʽʡʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʦʙôʻʢʪʫ (ʧʨʝʜʤʝʪʫ ʽʤʽʜʞʫ) ʫ ʤʘʩʦʚʫ 

ʩʚʽʜʦʤʽʩʪʴ, ʧʩʠʭʦʣʦʛʽʯʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʪʚʦʨʝʥʦʛʦ ʽʤʽʜʞʫ ʯʝʨʝʟ ʧʨʠʟʤʫ ʧʦʜʘʯʽ ʫ ʤʝʜʽʘ.  

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʘʫʜʠʪʦʨʽʻʶ ʧʝʚʥʦʛʦ ʽʤʽʜʞʫ, ʻ ʚʘʞʣʠʚʦʶ ʧʩʠʭʦʣʦʛʽʯʥʘ 

ʩʢʣʘʜʦʚʘ ï ʛʘʨʤʦʥʽʷ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʦʤʫ ʦʙʨʘʟʫ, ʪʘʤ ʢʨʦʢʘʤ, ʷʢʽ ʟʘʷʚʣʝʥʽ ʧʫʙʣʽʯʥʦ. ɯʤʽʜʞ 

ʣʽʜʝʨʘ ʪʘ ʜʝʨʞʘʚʠ ʻ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʻʜʠʥʦʛʦ ʽʤʽʜʞʫ, ʚʦʥʠ ʨʽʟʥʽ, ʘʣʝ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʨʘʾʥʠ, ʾʾ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʽ 

ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ. ɼʣʷ ʪʠʨʘʞʫʚʘʥʥʷ ʫ ʤʝʜʽʘ ʧʝʚʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʦʙʨʘʟʫ. ʈʦʟʛʣʷʜʘʶʯʠ 

ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʣʽʜʝʨʘ ʜʝʨʞʘʚʠ, ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 
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ʜʝʨʞʘʚʠ ʫ ʩʚʽʪʽ ʽ ʥʘ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ ʤʠ ʟʚʝʨʪʘʻʤʦʩʷ ʜʦ ʥʘʫʢʦʚʦʛʦ ʜʦʨʦʙʢʫ ɺ.ɺ.ʏʝʢʘʣʶʢ. 

ʋ ʜʘʥʽʡ ʧʨʘʮʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʠʭ 

ɿʄɯ ʽ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʜʝʨʞʘʚʠ ʽ ʾʾ ʣʽʜʝʨʘ. ɯʤʽʜʞ ʜʝʨʞʘʚʠ ʨʦʟʛʣʷʜʘʻʤʦ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʬʦʨʤʦʚʘʥʦʛʦ ɿʄɯ. 

ʅʘʫʢʦʚʘ ʙʘʟʘ  ʩʪʚʦʨʶʚʘʣʘʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʪʝʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʽʤʽʜʞʫ. ɺʠʚʯʝʥʥʷʤ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʚʽʜʥʽ ʚʽʪʯʠʟʥʷʥʽ ʽ 

ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ ʟʦʢʨʝʤʘ: ɻ. ɻ. ʇʦʯʝʧʮʦʚ, ɺ. ʌ. ɯʚʘʥʦʚ [1], ɺ.ɺ.ʏʝʢʘʣʶʢ, ʃ.ʄ.ʍʘʚʢʽʥʘ 

[2] ʅʦʡ ɺʝʙʩʪʝʨ ʪʘ ʽʥ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʭʦʜʠʣʠ ʟ ʨʽʟʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʩʫʪʥʽʩʪʴ ʽʤʽʜʞʫ, 

ʤʘʩʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʧʨʦʮʝʩʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʩʧʨʠʡʥʷʪʪʷ ʜʝʨʞʘʚʥʦʛʦ ʣʽʜʝʨʘ. ʄʠ ʟʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ 

ʧʠʪʘʥʥʷ ʽʤʽʜʞʫ ʜʝʨʞʘʚʥʦʛʦ ʣʽʜʝʨʘ ʡ ʜʝʨʞʘʚʠ. ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʮʝʡ ʥʘʧʨʷʤ 

ʥʘʜʟʚʠʯʘʡʥʦ  ʘʢʪʫʘʣʴʥʠʡ, ʥʝʤʘʻ ʻʜʠʥʦʛʦ  ʘʣʛʦʨʠʪʤʫ ʩʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ, ʘʣʝ ʻ ʩʧʽʣʴʥʠʡ 

ʚʠʩʥʦʚʦʢ: ʽʤʽʜʞ ʧʦʪʨʝʙʫʻ ʫʚʘʛʠ ʽ ʥʦʚʘʮʽʡ, ʡʦʛʦ ʪʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ, ʬʦʨʤʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʜʽʘ ʽ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʦ, ʝʢʩʧʝʨʠʤʝʥʪʫʶʯʠ ʟ 

ʤʝʪʦʜʘʤʠ ʨʦʙʦʪʠ  ʽ ʬʦʨʤʘʤʠ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ. 

ɺʠʚʯʘʶʯʠ ʪʝʤʫ ʽʤʽʜʞʫ, ɺ. ɺ. ʏʝʢʘʣʶʢ [3] ʧʨʦʧʦʥʫʻ ʚʠʟʥʘʯʝʥʥʷ: ʽʤʽʜʞ ʜʝʨʞʘʚʠ - 

ʮʝ ʦʙʨʘʟ ʢʨʘʾʥʠ ʟʦʚʥʽʰʥʽʡ  ʽ ʚʥʫʪʨʽʰʥʽʡ, ʩʬʦʨʤʦʚʘʥʠʡ ʽ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʤʘʩʦʚʽʡ 

ʩʚʽʜʦʤʦʩʪʽ ʛʨʦʤʘʜʷʥ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʷʣʴʥʦʩʪʽ ʣʽʜʝʨʽʚ ʜʘʥʦʾ ʜʝʨʞʘʚʠ, 

ʚʠʜʘʪʥʠʭ ʧʝʨʩʦʥʘʣʽʡ, ʝʢʦʥʦʤʽʯʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥ. ʬʘʢʪʦʨʽʚ. 

ʇʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ ʯʠ ʥʝʛʘʪʠʚʥʠʡ ï ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ   ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʠʧʣʦʤʘʪʽʚ 

ʽ ʾʾ ʣʽʜʝʨʽʚ ʚ ʢʨʘʾʥʽ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʄʠ ʟʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʧʩʠʭʦʣʦʛʽʶ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʛʨʘʤʠ 

ʨʝʘʣʽʟʘʮʽʾ ʢʨʦʢʽʚ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʽʤʽʜʞʫ, ʡʦʛʦ ʪʠʨʘʞʫʚʘʥʥʷ ʫ ʤʝʜʽʘ. ʇʨʦʚʝʜʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʦʙô̒ ʢʪ ʽʤʽʜʞʫ, ʤʘʻ ʙʫʪʠ ʧʩʠʭʦʣʦʛʽʯʥʦ ʛʦʪʦʚʠʤ ʜʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʫʪʠ ʧʫʙʣʽʯʥʠʤ ʣʽʜʝʨʦʤ ʫ ʚʩʴʦʤʫ ʽ ʟʘʚʞʜʠ, ʩʚʽʜʦʤʠʡ ʪʦʛʦ, ʱʦ ʢʦʞʝʥ 

ʢʨʦʢ (ʧʫʙʣʽʯʥʠʡ ʚʠʩʪʫʧ, ʟʘʷʚʘ, ʩʧʦʩʽʙ ʞʠʪʪʷ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ) ʣʽʜʝʨʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʽʤʽʜʞʽ ʜʝʨʞʘʚʠ.  

ʇʝʨʝʜ ʥʘʫʢʦʚʠʤ ʪʦʚʘʨʠʩʪʚʦʤ ʧʦʩʪʘʶʪʴ ʥʘʫʢʦʚʽ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʥʘʧʨʘʮʶʚʘʥʥʷʤ ʥʦʚʽʪʥʴʦʛʦ ʯʠ ʫʪʦʯʥʝʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʢʦʤʫʥʽʢʘʪʠʚʽʩʪʠʢʠ ʽʤʽʜʞʝʣʦʛʽʽ, ʨʝʢʣʘʤʠ ʽ ʤʝʜʽʘʟʥʘʚʩʪʚʘ. Internet, ʥʦʚʽʪʥʽ ʤʝʜʽʘ, 

ʩʦʮʤʝʨʝʞʽ ʪʘ ʽʥʰʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʠʤʫʣʶʶʪʴ ʨʝʚʦʣʶʮʽʡʥʽ 

ʟʤʽʥʠ ʫ ʤʘʩʦʚʽʡ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʽ ʧʨʘʚʜʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ 

ʧʝʨʰʦʜʞʝʨʝʣʘ ʜʦ ʩʚʽʪʦʚʦʛʦ ʨʦʟʛʦʣʦʩʫ, ʮʠʤ ʧʽʜʩʠʣʶʶʯʠ ʧʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ ʘʙʦ ʞ 

ʨʫʡʥʫʶʪʴ ʡʦʛʦ. ʇʦʥʷʪʪʷ ç̔ ʤʽʜʞè - ʤʘʻ ʘʥʛʣʽʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʥʷʪʪʷ ʪʨʘʢʪʫʶʪʴ ʷʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʽ ʝʤʦʮʽʡʥʦ ʟʘʙʘʨʚʣʝʥʠʡ ʦʙʨʘʟ, ʱʦ ʩʢʣʘʚʩʷ ʫ ʤʘʩʦʚʽʡ ʩʚʽʜʦʤʦʩʪʽ ʽ ʥʘʙʫʚ 

ʭʘʨʘʢʪʝʨʫ ʩʪʝʨʝʦʪʠʧʫ; ʷʢ ʥʘʙʽʨ ʧʝʚʥʠʭ ʷʢʦʩʪʝʡ, ʷʢʽ ʣʶʜʠ ʘʩʦʮʽʶʶʪʴ ʟ ʧʝʚʥʠʤ ʽʥʜʠʚʽʜʦʤ. 

ʇʦʣʽʪʠʯʥʠʡ ʽʤʽʜʞ  ʚʠʥʠʢʘʻ  ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʩʪʘʻ çʧʫʙʣʽʯʥʠʤè ̔ ʧʦʯʠʥʘʻ ʩʪʦʩʫʚʘʪʠʩʷ 

ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʧʦʣʽʪʠʯʥʦʾ ʧʨʘʢʪʠʢʠ [4, ʩ.1]. 

 ʈʝʟʫʣʴʪʘʪʠ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʩʠʭʦʣʦʛʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʤʽʜʞʫ - ʜʣʷ ʧʦʣʽʪʠʢʘ 

ʟʙʝʨʝʞʝʥʥʷ ʩʧʦʢʦʶ ʽ ʚʧʝʚʥʝʥʦʩʪʽ. ɹʫʪʠ ʧʦʩʣʽʜʦʚʥʠʤ ʽ ʚʠʚʘʞʝʥʠʤ ʫ ʩʚʦʾʭ ʟʘʷʚʘʭ ʽ 

ʧʫʙʣʽʯʥʠʭ ʚʠʩʪʫʧʘʭ. ɿʘʚʜʘʥʥʷ ʧʨʝʩ ʩʣʫʞʙʠ ʧʽʜʭʦʧʠʪʠ ʥʘʩʪʨʽʡ ʣʽʜʝʨʘ ʡ ʪʠʨʘʞʫʚʘʪʠ ʫ ɿʄɯ. 

ʃ̔ ʜʝʨʫ ʧʽʜ ʯʘʩ ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʤʝʜʽʘ ʧʦʪʨʽʙʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ  ʥʝʙʘʡʜʫʞʽʩʪʴ ʜʦ ʢʨʘʾʥʠ, 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʩʬʝʨ ʾʾ ʜʽʷʣʴʥʦʩʪʽ; ʙʫʪʠ ʯʫʡʥʠʤ ʜʦ ʧʨʦʙʣʝʤ ʽ ʚʽʜʢʨʠʪʠʤ 

ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ; ʟʜʘʪʥʠʤ ʣʝʛʢʦ ʢʦʤʫʥʽʢʫʚʘʪʠ ʟ ʣʶʜʴʤʠ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʫ, ʩʪʘʪʽ, ʧʨʦʬʝʩʽʡ; ʚʠʢʣʠʢʘʪʠ ʜʦʚʽʨʫ; ʟʘ ʙʫʜʴ ʷʢʠʭ ʦʙʩʪʘʚʠʥ ʚʝʩʪʠ ʩʝʙʝ ʚʠʚʘʞʝʥʦ ʽ 

ʥʝʚʠʤʫʰʝʥʦ; ʙʫʪʠ ʧʦʩʣʽʜʦʚʥʠʤ ʽ ʜʽʷʭ ʽ ʦʙʽʮʷʥʢʘʭ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʽ ʧʫʥʢʪʫʘʣʴʥʠʤ; 

ʛʦʪʦʚʠʤ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʘʚʽʪʴ ʥʘ ʧʨʦʚʦʢʘʪʠʚʥʽ ʧʠʪʘʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɿʄɯ; ʧʨʘʮʶʚʘʪʠ 

ʯʝʩʥʦ, ʦʧʝʨʘʪʠʚʥʦ; ʚʽʣʴʥʦ ʚʦʣʦʜʽʪʠ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ, ʙʫʪʠ ʦʙʽʟʥʘʥʠʤ ʚ ʽʩʪʦʨʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʪʘʪʠ ʢʣʘʩʠʢʽʚ ʽ ʽʩʪʦʨʠʯʥʽ ʧʨʠʢʣʘʜʠ, ʧʨʦʚʦʜʠʪʠ ʧʘʨʘʣʝʣʽ ʪʘ ʘʥʘʣʦʛʽʾ, 

ʤʘʪʠ ʰʠʨʦʢʠʡ ʢʨʫʛʦʟʽʨ, ʚʤʽʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʾ ʨʦʟʚʠʪʦʢ. 
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ʅʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ï  ʤʽʨʢʘ ʜʽʣʦʚʠʭ ʷʢʦʩʪʝʡ ʣʽʜʝʨʘ ʋʢʨʘʾʥʠ ʍʍɯ ʩʪ., - ʧʨʦʧʦʥʫʻ ɺʝʨʦʥʽʢʘ 

ɺʘʩʠʣʽʚʥʘ ʏʝʢʘʣʶʢ. 

ɿʄɯ ʚʠʢʦʥʫʶʪʴ ʜʚʽ ʥʘʡʚʘʞʣʠʚʽʰʽ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʬʫʥʢʮʽʾ: ʬʦʨʤʫʶʪʴ 

ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʽʤʽʜʞ, ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʧʦʣʽʪʠʯʥʠʤ ʞʠʪʪʷʤ ʚʽʜ ʽʤʝʥʽ ʩʦʮʽʫʤʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʧʨʝʟʝʥʪʘʮʽʶ ʧʫʙʣʽʯʥʦʾ ʩʬʝʨʠ, ʤʦʜʝʣʶʶʪʴ ʽʤʽʜʞ ʜʝʨʞʘʚʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʝ ʣʠʰʝ ʥʘ ʽʩʥʫʶʯʠʭ ʬʘʢʪʘʭ, ʘ ʧʨʦʛʥʦʟʫʶʪʴ ʡʦʛʦ ʨʦʟʚʠʪʦʢ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʫ ʨʝʘʣʴʥʽʩʪʴ. 

ʅʘʨʘʟʽ ʜʝʨʞʘʚʥʘ ʚʣʘʜʘ ʉʐɸ ʽ ʢʨʘʾʥ ɭʉ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʝʡ ʜʦʩʚʽʜ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʩ-ʤʝʜʽʘ. ɯʤʽʜʞ ʷʢ ʧʨʦʜʫʢʪ ʢʦʤʫʥʽʢʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʡʦʛʦ ʥʦʩʽʻʤ. ʇʦʟʠʪʠʚʥʠʡ 

ʧʦʣʽʪʠʯʥʠʡ ʽʤʽʜʞ ʜʝʨʞʘʚʠ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʟʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʝʚʥʽ ʩʦʮʽʘʣʴʥʽ ʛʨʫʧʠ, 

ʧʝʚʥʝ ʢʦʣʦ ʨʝʮʠʧʽʻʥʪʽʚ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʩʘʤʝ ʾʭʥʽʤ ʧʦʪʨʝʙʘʤ. 

ɺʠʩʥʦʚʢʠ. ʊʝʤʘ ʱʦʜʦ ʽʤʽʜʞʫ ʣʽʜʝʨʘ ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʜʝʨʞʘʚʥʠʡ ʽʤʽʜʞ ʜʦʩʠʪʴ 

ʤʘʩʰʪʘʙʥʘ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʅʝʤʘʻ ʻʜʠʥʦʾ ʬʦʨʤʫʣʠ, ʷʢʘ ʙ ʛʘʨʘʥʪʫʚʘʣʘ 

ʫʩʧʽʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʛʦ ʽʤʽʜʞʦʪʚʦʨʶʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʦʩʢʽʣʴʢʠ ʟ ʥʘʜʟʚʠʯʘʡʥʦ 

ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʤʝʜʽʘ ʩʝʨʝʜʦʚʠʱʘ ʱʦʜʥʷ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʽ 

ʧʨʠʡʦʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʽ ʚʧʣʠʚʫ ʥʘ ʤʘʩʦʚʫ ʘʫʜʠʪʦʨʽʶ. ɯʤʽʜʞ ʜʝʨʞʘʚʠ ʽ ʽʽ ʣʽʜʝʨʘ ï 

ʮʝ ʧʨʦʜʫʢʪ ʝʬʝʢʪʠʚʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ ʪʝ ʣʘʟ ʣʘʢʦʥʽʯʥʦ  

ʚʠʢʣʘʜʝʥʦ ʥʘʫʢʦʚʝ ʙʘʯʝʥʥʷ ʪʚʦʨʝʥʥʷ ʨʝʧʫʪʘʮʽʾ ʢʨʘʾʥʠ ʽ ʾʾ ʣʽʜʝʨʘ ʟʘ ʫʤʦʚ ʜʝʤʦʢʨʘʪʽʾ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʫ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʟʘ ʤʝʪʝʨʽʘʣʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɺ. ɺ. 

ʏʝʢʘʣʶʢ ʪʘ ɸ. ʆ. ɯʣʴʷʥʦʚʦʾ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʜʽʘ, ʽʤʽʜʞ, ʘʫʜʠʪʦʨʽʷ, ʧʨʝʩʘ, ʧʝʨʰʘ ʣʝʜʽ.  

ʅʘ ʧʝʨʰʠʭ ʦʩʽʙ ʜʝʨʞʘʚʠ, ʟʦʢʨʝʤʘ ʥʘ ʜʨʫʞʠʥʫ ʧʨʝʟʠʜʝʥʪʘ ʧʦʢʣʘʜʝʥʦ ʟʥʘʯʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʧʨʠʡʥʷʪʪʷ ʢʨʘʾʥʠ ʫ ɿʄɯ, ʢʨʦʢʠ ʧʫʙʣʽʯʥʠʭ ʦʩʽʙ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʩʧʨʠʡʥʷʪʪʷ ʜʝʨʞʘʚʠ.  ɿʄɯ ʥʘʙʫʚʘʶʪʴ ʚʘʛʠ ʽ ʟʥʘʯʝʥʥʷ ʫ 

ʜʝʨʞʘʚʦʪʚʦʨʝʥʥʽ, ʥʝ ʣʠʰʝ ʚ ʘʩʧʝʢʪʽ ʧʦʰʠʨʝʥʥʷ ʽʤʽʜʞʝʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʨʞʘʚʫ ʽ ʾʾ 

ʣʽʜʝʨʽʚ. ʉʫʯʘʩʥʽ ʤʝʜʽʘ ʻ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʡ ʤʽʞ ʜʝʨʞʘʚʦʶ ʽ ʘʫʜʠʪʦʨʽʻʶ, 

ʥ̔ʩʪʨʫʤʝʥʪʦʤ ʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ  ʪʝʤʘʪʠʢʘ ʽʤʽʜʞʝʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʠ ʥʘʨʘʟʽ 

ʜʦʩʣʽʜʞʝʥʘ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ, ʪʘʢ ʷʢ ʨʝʘʣʽʾ ʞʠʪʪʷ, ʛʣʦʙʘʣʽʟʘʮʽʷ ʪʘ ʽʥʰʽ ʩʫʩʧʽʣʴʥʽ ʯʠʥʥʠʢʠ 

ʜʠʢʪʫʶʪʴ ʥʦʚʽ ʫʤʦʚʠ ʽ ʥʦʚʽ ʟʘʧʠʪʠ ʨʠʥʢʫ. ʈʷʜ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʥʝʩʪʘʙʽʣʴʥʘ ʧʦʣʽʪʠʯʥʘ ʽ 

ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʾ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʥʘʜ ʧʦʙʫʜʦʚʦʶ ʧʦʟʠʪʠʚʥʦʛʦ 

ʩʪʘʙʽʣʴʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʽʤʽʜʞʫ, ʧʨʦʪʝ ʩʘʤʝ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʩʧʦʥʫʢʘʻ ʥʘʫʢʦʚʮʽʚ ʽ ʬʘʭʽʚʮʽʚ 

ʜʦ ʜʽʡ ʽ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʝʚʦʣʶʮʽʶ ʜʘʥʦʾ 

ʛʘʣʫʟʽ ʽ ʩʠʩʪʝʤʠ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.   ɯʤʽʜʞʝʪʚʦʨʝʥʥʷ ʷʢ ʥʘʫʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʜʽʾ 

ʩʪʨʽʤʢʦʾ ʝʚʦʣʶʮʽʾ.  ʊʝʤʘʪʠʢʘ ʻ ʩʢʣʘʜʥʦʶ ʽ ʙʘʛʘʪʦʚʝʢʪʦʨʥʦʶ, ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ ʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʥʘʫʢʦʚʮʽʚ-ʜʦʩʣʽʜʥʠʢʽʚ. ʈʷʜ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽ 

ʧʽʜʪʨʠʤʢʫ ʽʤʽʜʞʫ ʢʨʘʾʥʠ, ʽʤʽʜʞʤʝʡʢʝʨʠ ʷʢ ʣʽʢʘʨʽ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ çʪʨʠʤʘʪʠ ʨʫʢʫ ʥʘ 

ʧʫʣʴʩʽè ʽ ʬʘʭʦʚʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʟʘʧʠʪʠ ʨʠʥʢʫ.  

ʄʝʪʘ: ʩʬʦʨʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʽʜʩʠʣʝʥʥʷ 

ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʧʝʨʰʦʾ ʣʝʜʽ ʪʘ ʫʩʽʻʾ ʜʝʨʞʘʚʠ, ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʽ ʟʦʚʥʽʰʥʴʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʨʠʥʢʫ.  

ɿʘʚʜʘʥʥʷ: ʦʢʨʝʩʣʠʪʠ ʧʨʠʥʮʠʧʠ ʜʽʷʣʴʥʦʩʪʽ ɿʄɯ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʬʦʨʤʫʚʘʥʥʷ  

ʽʤʽʜʞʫ.  

ʆʙ`ʻʢʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʤʽʜʞ ʧʝʨʰʦʾ ʣʝʜʽ ʩʪʚʦʨʝʥʠʡ ʬʘʭʽʚʮʷʤʠ 

ʧʦʣʽʪʪʝʭʥʦʣʦʛʘʤʠ, ʽʤʽʜʞʤʝʡʢʝʨʘʤʠ, RP ʬʘʭʽʚʮʷʤʠ, ʞʫʨʥʘʣʽʩʪʘʤʠ ʫ ɿʄɯ. 

ɺʚʠʚʯʘʶʯʠ ʽʤʽʜʞtʣʦʛʽʶ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ: ʩʧʽʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʽʤʽʜʞ ʚʠʩʪʫʧʘʻ ʷʢ ʟʘʩʽʙ 

ʝʤʦʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʚʽʜʦʤʽʩʪʴ, ʪʨʘʢʪʫʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʷʢ çʦʙʨʘʟè, ʱʦ ʦʙôʻʜʥʫʻ 

ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʥʷʪʴ.  

ɼʘʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʥʷʪʪʶ ʽʤʽʜʞ ʟ (ʘʥʛʣ. image, ʚʽʜ ʣʘʪ. imago, imitari ð 

çʽʤʽʪʫʚʘʪʠè) ð ʰʪʫʯʥʘ ʽʤʽʪʘʮʽʷ ʘʙʦ ʧʦʜʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʦʙ'ʻʢʪʘ, 

ʦʩʦʙʣʠʚʦ ʦʩʦʙʠ. ʋ ʞʫʨʥʘʣʽʩʪʠʢʦʟʥʘʩʪʚʽ ʽʤʽʜʞ ʪʨʘʢʪʫʶʪʴ ʷʢ ʦʙʨʘʟʥʝ  ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙʻʢʪ, 

ʱʦ  ʬʦʨʤʫʻʪʴʩʷ ʫ ʤʘʩʦʚʽʡ ʩʚʽʜʦʤʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ  ɿʄɯ.  ʑʦʜʦ ʧʝʨʰʦʾ ʣʝʜʽ ï ʮʝ  ʨʝʟʫʣʴʪʘʪ 

ʾʾ ʨʦʙʦʪʠ ʥʘʜ ʩʦʙʦʶ ʽ ʧʨʦʜʫʤʘʥʽ ʜʽʾ ʢʦʤʘʥʜʠ ʚʠʩʦʢʦʢʣʘʩʥʠʭ ʬʘʭʽʚʮʽʚ. ʇʦʥʷʪʪʷ ʦʭʦʧʣʶʻ 

ʚʥʫʪʨʽʰʥʽʡ ʦʙʨʘʟ ʪʘ ʟʦʚʥʽʰʥʽʡ ï ʚʤʽʥʥʷ ʧʦʜʘʪʠ ʩʝʙʝ, ʧʫʙʣʽʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʽʩʥʫʶʯʠʭ ʦʙʩʪʘʚʠʥ, ʯʘʩʫ ʽ ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʤʘʡʩʪʝʨʥʽʩʪʴ ʦʜʷʛʘʪʠʩʷ, 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʪʦʱʦ. ʉʢʣʘʜʦʚʦʶ ʽʤʽʜʞʫ ʚʚʘʞʘʻʤʦ ʚʨʘʞʝʥʥʷ ʘʫʜʠʪʦʨʽʾ ʧʨʦ ʧʝʚʥʫ, ʦʩʦʙʫ, ʫ 

ʧʦʟʠʪʠʚʥʦʤʫ ʩʝʥʩʽʽ ï ʾʾ ʽʜʝʘʣʽʟʘʮʽʷ, ʫ ʥʝʛʘʪʠʚʥʦʤʫ ï ʥʝʩʧʨʠʡʥʷʪʪʷ, ʦʙôʻʢʪ ʜʣʷ 

ʚʠʩʤʽʶʚʘʥʥʷ. ʌʫʥʢʮʽʾ ʽʤʽʜʞʫ: ʧʽʟʥʘʚʘʣʴʥʘ (ʽʥʬʦʨʤʘʮʽʡʥʘ), ʥʦʤʽʥʘʪʠʚʥʘ, ʝʩʪʝʪʠʯʥʘ, 

ʘʜʨʝʩʥʘ. ɯʤʽʜʞ, ʧʦʩʪʽʡʥʦ ʫ ʩʪʘʥʽ ʝʚʦʣʶʮʽʾ, ʘʜʘʧʪʫʻʪʴʩʷ ʽ ʧʽʜʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʧʝʚʥʽ 

ʩʠʪʫʘʮʽʾ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚ ʢʦʥʪʝʢʩʪʽ ʟ ʜʝʨʞʘʚʥʦʶ ʧʦʣʽʪʠʢʦʶ ʋʢʨʘʾʥʠ. ʄʦʞʝ ʙʫʪʠ - 

ʤʥʦʞʠʥʥʠʡ (ʜʝʢʽʣʴʢʘ ʫʷʚʣʝʥʴ ʧʨʦ ʻʜʠʥʠʡ ʦʙʨʘʟ); 

- ʻʜʠʥʠʡ ʮʽʣʽʩʥʠʡ. ʄʠ ʨʦʟʛʣʷʜʘʻʤʦ ʽʤʽʜʞ, ʷʢ ʧʝʚʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ ʦʙʨʘʟ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʝʡ ʱʦʜʦ ʢʦʥʢʨʝʪʥʦʾ ʦʩʦʙʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʛʨʘʨʥʦʾ ʬʽʨʤʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʽʥ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʜʘʥʠʡ ʪʝʨʤʽʥ ʱʦʜʦ ʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ ʧʝʨʰʦʾ ʣʝʜʽ, ʤʦʞʝʤʦ ʪʨʘʢʪʫʚʘʪʠ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʟʘʻʤʦʜʽʾ ʽʩʥʫʶʯʠʭ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ ʧʝʨʰʦʾ ʣʝʜʽ ʽ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ɿʄɯ, 

ʩʫʩʧʽʣʴʥʽʡ ʜʫʤʮʽ ʥʘ ʪʣʽ ʦʯʽʢʫʚʘʥʴ ʽ ʫʷʚʣʝʥʴ ʧʨʦ ʪʝ, ʷʢʦʶ ʤʘʻ ʙʫʪʠ ʧʝʨʰʘ ʣʝʜʽ. ɯʤʽʜʞ 

ʨʦʟʛʣʷʜʘʻʤʦ ʢʨʽʟʴ ʧʨʠʟʤʫ ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʽʷʣʴʥʦʩʪʽ ʧʨʝʟʠʜʝʥʪʘ ʪʘ ʽʥʰʠʭ 

ʦʙʩʪʘʚʠʥ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʝʨʝʜʦʚʠʱʝ. ʄʠ ʧʨʦʩʪʝʞʫʻʤʦ ʧʨʷʤʫ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ 

ʽʤʽʜʞʫ ʧʝʨʰʦʾ ʣʝʜʽ ʪʘ ʽʤʽʜʞʫ ʢʨʘʾʥʠ.  ɯʩʥʫʻ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʽʤʽʜʞ 
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ʮʝ ʧʝʨʝʦʮʽʥʢʘ ʮʽʥʥʦʩʪʝʡ ʫ ʩʫcʧʽʣʴʩʪʚʽ, ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʦʙôʻʢʪʫ 

ʽʤʽʜʞʫ, ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʥʘʧʨʫʛʠ.  ɹʽʣʴʰʽʩʪʴ ʟʘʟʚʠʯʘʡ ʨʝʘʛʫʻ ʥʘ 

ʧʝʚʥʽ ʭʦʜʠ, PR ʧʨʦʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽʤʽʜʞʫ, ʘʣʝ ʰʚʠʜʢʘ ʨʝʘʢʮʽʷ ʪʘʢ ʩʘʤʦ 

ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʝʬʝʢʪ. ɸʫʜʠʪʦʨʽʷ ʟʘʭʦʧʣʶʻʪʴʩʷ ʚʧʣʠʚʦʚʽʩʪʶ ʪʘ ʫʩʧʽʭʦʤ. ɯʤʽʜʞ ʧʝʨʰʦʾ 

ʣʝʜʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʮʽʥʥʦʩʪʽ ʧʨʦʧʘʛʫʶʪʴʩʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʾʾ ʧʨʘʛʥʝʥʥʷ ʙʫʪʠ 

ʙʣʠʞʯʦʶ ʜʦ ʣʶʜʝʡ, ʞʠʪʠ ʪʘʢʠʤ ʞʠʪʪʷʤ, ʷʢ ʢʦʞʥʘ ʰʣʷʭʝʪʥʘ ʞʽʥʢʘ, ʽ ʧʨʠ ʮʴʦʤʫ ʜʙʘʪʠ 

ʧʨʦ ʜʝʨʞʘʚʥʽ ʽʥʪʝʨʝʩʠ. ʊʠʧʠ ʽʤʽʜʞʫ ʧʝʨʰʦʾ ʣʝʜʽ: ʙʘʞʘʥʠʡ (ʦʯʽʢʫʚʘʥʠʡ), ʨʝʘʣʴʥʠʡ 

(ʜʽʶʯʠʡ), ʪʨʘʜʠʮʽʡʥʠʡ, ʩʧʨʠʷʪʣʠʚʠʡ (ʧʦʟʠʪʠʚʥʠʡ), ʽʜʝʘʣʽʟʦʚʘʥʠʡ, ʥʦʚʘʮʽʡʥʠʡ, ʜʝ ʞʽʥʢʘ 

ʚʽʜʽʛʨʘʻ ʩʠʣʴʥʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʨʽʚʥʽ ʟ ʯʦʣʦʚʽʢʦʤ-ʣʽʜʝʨʦʤ. 

ʇʝʨʝʨʘʭʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʤʽʜʞʫ ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʧʦʻʜʥʘʥʥʷ ʜʝʷʢʠʭ ʪʠʧʽʚ, ʥʝ 

ʩʫʧʝʨʝʯʘʪʴ ʽ ʥʝ ʟʘʧʝʨʝʯʫʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʟʘ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ ʪʠʧ ʽʤʽʜʞʫ ʤʦʞʝ 

ʧʝʨʝʭʦʜʠʪʠ ʟ ʦʜʥʦʛʦ ʚ ʽʥʰʠʡ. ʇʨʦʬʝʩʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʘʞʘʥʦʛʦ ʽʤʽʜʞʫ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʪʝʣʴʥʦʤʫ, ʚʩʝʙʽʯʥʦʤʫ ʚʠʚʯʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʦʙʻʢʪ 

ʽʤʽʜʞʫ ʽ ʘʫʜʠʪʦʨʽʾ, ʷʢʽʡ ʮʝʡ ʽʤʽʜʞ ʘʜʨʝʩʦʚʘʥʠʡ. ʅʘʨʘʟʽ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʻ ʤʝʜʽʘ (ʩʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾʾ).  

ɺʠʚʯʝʥʥʷʤ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʽ ʽ ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ, 

ʽʤʽʜʞʤʝʡʢʝʨʠ, ʟʦʢʨʝʤʘ: ɻ.ɻ. ʇʦʯʝʧʮʦʚ [1], ɸʣʝʢʩʝʝʚʘ ʀ.[2], ɺ.ɺ. ʈʽʟʫʥ, ɺ.ʌ., ɯʚʘʥʦʚ[3], 

ɺ. ʂʦʩʪʽʢʦʚ, ɼ. ʆʣʴʰʘʥʩʴʢʠʡ, ʈʠʯʘʨʜ ɺʝʨʩʣʠʥ ʄʘʡʢʣ ʇʦʨʪʝʨ, ʅʦʡ ɺʝʙʩʪʝʨ, ʈʦʙʝʨʪ 

ʉʢʚʘʡʨ, ɼʞʦʥ ɼʠʘʜʦʨʬʬ, ʊʠʤ ɹʝʣʣ ʠ ɹʝʨʥʘʨʜ ʀʥʛʭʝʤ ʪʘ ʽʥ. 

ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ï ʻ ʮʽʥʥʠʤ ʜʣʷ ʥʘʫʢʦʚʮʽʚ ʽ ʧʨʘʢʪʠʢʽʚ ʷʢ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ 

ʢʦʛʥʽʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʽʤʽʜʞʫ ʽ ʩʧʦʩʦʙʽʚ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ  ʢʨʘʾʥʠ ʫ ɿʄɯ ʟ ʜʦʧʦʤʦʛʦʶ ʽʤʽʜʞʫ ʧʝʨʰʦʾ ʣʝʜʽ. ʆʪʞʝ, 

ʥʘʜ ʽʤʽʜʞʝʤ ʧʦʪʨʽʙʥʦ ʧʨʘʮʶʚʘʪʠ: ʩʪʚʦʨʶʚʘʪʠ, ʬʦʨʤʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʽ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʜʽʘ.  ʆʙʨʘʟ ʧʝʚʥʦʾ ʢʨʘʾʥʠ ʯʘʩʪʦ ʥʘʧʨʷʤʫ  ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ 

ʧʦʨʪʨʝʪʦʤ ʧʨʘʚʣʷʯʦʛʦ ʨʝʞʠʤʫ, ʧʝʨʰʠʭ ʦʩʽʙ, ʘ ʦʜʥʫ ʟ ʧʨʦʚʽʜʥʠʭ ʨʦʣʝʡ ʚ ʬʦʨʤʫʚʘʥʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʝʨʞʘʚʫ ʚʽʜʽʛʨʘʻ ʇʝʨʰʘ ʣʝʜʽ. ʂʦʛʦ ʚʚʘʞʘʻʤʦ ʇʝʨʰʦʶ ʣʝʜʽ?  ʎʝ, 

ʥʘʩʘʤʧʝʨʝʜ, ʦʬʽʮʽʡʥʘ ʜʨʫʞʠʥʘ ʧʨʝʟʠʜʝʥʪʘ, ʘʙʦ ʽʥʰʘ ʷʩʢʨʘʚʘ ʞʽʥʢʘ-ʧʦʣʽʪʠʢ ʚʠʩʦʢʦʛʦ 

ʨʘʥʛʫ, ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʥʘʚʽʪʴ ʥʝʬʦʨʤʘʣʴʥʠʤ ʣʽʜʝʨʦʤ ʙʝʟ ʦʬʽʮʽʡʥʦʛʦ ʧʦʣʽʪʠʯʥʦʛʦ 

ʩʪʘʪʫʩʫ. 
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɹʘʩ ʆʢʩʘʥʘ, ʟʜʦʙʫʚʘʯ,  ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ 

ɹʘʩʘʨʘʙ ʈʫʩʣʘʥ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɹʣʦʟʚʘ ɸʥʜʨʽʡ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɹʦʡʢʦ ʄʠʢʦʣʘ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɹʦʨʦʜʢʽʥ ɻʝʦʨʛʽʡ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɹʦʨʦʜʢʽʥʘ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ, ʋʢʨʘʾʥʘ 
ɹʦʨʦʰʦʢ ʃʝʚ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʎʝʥʪʨ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ, ɯʟʨʘʾʣʴ 
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ɹʦʷʨʽʥʦʚʘ ʖʣʽʷ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ. ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", 

ʋʢʨʘʾʥʘ  

ɹʫʪʢʦ ɯʛʦʨ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢ ʮʝʥʪʨʫ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘʩʦʙʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʋʢʨʘʾʥʘ 

ɹʫʰʤʘ ʆʣʝʢʩʘʥʜʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ, ʋʢʨʘʾʥʘ 

ɺʘʩʶʭʽʥ ʄʠʭʘʡʣʦ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɺʦʣʦʰʠʥʘ ʊʝʪʷʥʘ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʘʣʘʻʚʘ ʃʶʜʤʠʣʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʘʣʫʰʢʦ ɸʣʽʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʣʘʟʫʥʦʚʘ ʆʣʝʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʣʫʙ ɹʝʣʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʣʫʙ ʆʣʝʢʩʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʥʯʘʨʝʥʢʦ ɯʚʘʥ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʥʯʘʨʝʥʢʦ ɯʛʦʨ, ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɻʦʨʙʘʪʶʢ ʉʝʨʛʽʡ, ʘʩʧʽʨʘʥʪ, ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ 

ɼʦʣʠʥʥʠʡ ɺʘʩʠʣʴ, ʽʥʞʝʥʝʨ, ɼʝʨʞʘʚʥʝ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ɻʝʦʩʠʩʪʝʤʘ", 

ʋʢʨʘʾʥʘ 

ɼʫʜʥʠʢ ɸʣʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ɾʠʚʦʨʘ ʉʪʘʥʽʩʣʘʚ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɿʘʡʮʝʚ ɺʦʣʦʜʠʤʠʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", 

ʋʢʨʘʾʥʘ 

ɯʚʘʥʦʚ ɭʚʛʝʥ, ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʋʢʨʘʾʥʘ 

ɯʚʘʱʝʥʢʦ ʆʣʝʢʩʘʥʜʨ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ɯʣʴʷʥʦʚʘ ɸʤʘʣʽʷ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʘʢʪʠʢʫʶʯʠʡ ʧʩʠʭʦʣʦʛ, 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 

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 
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ʂʠʨʠʣʝʥʢʦ ʆʣʝʢʩʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʽʢʪʻʚ ʄʠʢʦʣʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʣʠʤʝʥʢʦ ɭʚʛʝʥ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʣʠʤʝʥʢʦ ʅʘʪʘʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʚʘʣʴ ʊʝʪʷʥʘ, ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʚʘʣʴʯʫʢ ɯʚʘʥ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʣʦʪʽʡ ɸʥʜʨʽʡ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ 

ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɼʂɸ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʨʦʣʴʯʫʢ ɺʘʣʝʥʪʠʥʘ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʦʭʘʥ ʉʚʽʪʣʘʥʘ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʫʜʽʥʦʚʘ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʫʟʴʤʽʥʩʴʢʘ ʆʣʝʥʘ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʂʫʯʝʨʷʚʘ ʆʣʝʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʃʘʚʨʝʥʶʢ ʄʠʢʦʣʘ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʃʝʚʠʢʽʥ ɺʽʢʪʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, ʋʢʨʘʾʥʘ 

ʃʝʤʽʰʢʘ ɯʨʠʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʃʻʜʥʽʢʦʚʘ ɸʥʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʄʘʟʫʨʝʥʢʦ ɼʘʥʠʽʣ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʘʨʮʠʬʝʡ ɸʨʪʝʤ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʘʨʯʘʢ ɸʣʽʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʝʨʝʮʴʢʠʡ ʄʠʢʦʣʘ, ʽʥʞʝʥʝʨ, ɯʥʩʪʠʪʫʪ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɼʂɸ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʽʣʦʚʽʜʦʚ ʖʨʽʡ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʽʨʦʰʥʠʢ ɺʦʣʦʜʠʤʠʨ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʽʭʥʦ ɯʥʝʩʩʘ, ʘʩʧʽʨʘʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʦʢʨʽʻʚ ʄʘʢʩʠʤ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʄʦʩʢʘʣʝʥʢʦ ɸʥʪʦʥʽʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 
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ʅʝʛʨʝʡ ʄʘʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʅʽʢʦʣʘʻʚ ʉʝʨʛʽʡ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʆʙʦʨʩʴʢʘ ɯʥʥʘ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʆʞʽʥʩʴʢʠʡ ɺʽʢʪʦʨ, ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʨʦʙʦʪʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʋʢʨʘʾʥʘ 

ʆʩʪʘʧʝʥʢʦ ɺʘʜʠʤ, ʘʛʨʦʢʦʥʩʫʣʴʪʘʥʪ, SmartFarming Ltd, ʋʢʨʘʾʥʘ 

ʇʣʠʩʢʘ ʃʶʙʦʚ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʇʦʛʦʨʝʣʦʚ ɺʣʘʜʠʤʠʨ, ʘʩʧʠʨʘʥʪ, ʅʘʮʠʦʥʘʣʴʥʡr ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥr  

"ʂʠʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ʀʛʦʨʷ ʉʠʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʠʥʘ 

ʇʨʦʜʘʥ ɸʥʘʩʪʘʩʽʷ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʈʠʙʘʢ ʃʽʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʈʦʛʦʟʘ ʂʦʩʪʷʥʪʠʥ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʈʦʛʦʟʘ ʅʘʪʘʣʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʘʜʢʦ ʄʠʭʘʡʣʦ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʘʤʩʦʥʦʚʘ ɺʽʢʪʦʨʽʷ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʘʷʧʽʥʘ ʊʘʾʩʽʷ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ʉʢʨʠʧʥʠʢ ɸʥʜʨʽʡ, ʜʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʣʘʩʪʽʥ ʉʝʨʛʽʡ, ʛʦʣʦʚʥʠʡ ʩʧʝʮʽʘʣʽʩʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʎʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ (ɼʂɸʋ), ʋʢʨʘʾʥʘ 

ʉʤʦʣʽʡ ɺʽʢʪʦʨ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʉʫʢʘʣʦ ɸʣʽʥʘ, ʘʩʧʽʨʘʥʪ, ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʊʝʨʝʡʢʦʚʩʴʢʠʡ ʆʣʝʛ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʊʢʘʯʝʥʢʦ ʆʣʝʢʩʽʡ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʌʝʣʶʩʪ ɸʥʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʍʘʨʯʝʥʢʦ ɺʦʣʦʜʠʤʠʨ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʍʠʣʝʥʢʦ ɺʦʣʦʜʠʤʠʨ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʍʠʱʝʥʢʦ ɭʚʛʝʥʽʡ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʍʽʮʢʦ ʗʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ. ʉʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", 

ʋʢʨʘʾʥʘ 
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ʎʠʙʘ ʉʝʨʛʽʡ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʏʘʣʘ ʆʢʩʘʥʘ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, ʋʢʨʘʾʥʘ 

ʏʝʢʘʣʶʢ ɺʝʨʦʥʽʢʘ, ʢʘʥʜʠʜʘʪ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʏʦʨʥʠʡ ʖʨʽʡ, ʚʠʢʣʘʜʘʯ, ʇʨʦʤʠʩʣʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ɸʚʽʘʮʽʡʥʦʛʦ 

ʋʥʽʚʝʨʩʠʪʝʪʫ, ʋʢʨʘʾʥʘ 

ʐʚʠʜʝʥʢʦ ʄʠʭʘʡʣʦ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʐʝʣʝʩʪ ʆʣʝʢʩʘʥʜʨ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʐʝʣʝʩʪʦʚʩʴʢʠʡ ɺʽʪʘʣʽʡ, ʘʩʧʽʨʘʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʐʢʣʷʨʩʴʢʠʡ ʉʝʨʛʽʡ, ʢʘʥʜʠʜʘʪ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʐʪʘʥʴʢʦ ɯʨʠʥʘ, ʩʪʫʜʝʥʪʢʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʐʫʤʽʣʦ ʃʝʦʥʽʜ, ʩʪʫʜʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ", ʋʢʨʘʾʥʘ 

ʗʡʣʠʤʦʚ ɹʦʛʜʘʥ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɼʂɸ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʗʡʣʠʤʦʚʘ ɻʘʥʥʘ, ʘʩʧʽʨʘʥʪʢʘ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ. ʋʢʨʘʾʥʘ 

ʗʢʦʙʯʫʢ ʆʣʝʢʩʘʥʜʨ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʗʩʝʥʦʚʘ ɯʨʠʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʗʱʫʢ ɼʘʨʽʷ, ʘʩʠʩʪʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 
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