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SECTION 1. MODELING AND FORE CASTING IN ENVIRONMENTA L SCIENCES 

/ ʉɽʂʎɯʗ 1. ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺ 

ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅɯ 

 

LAND SALES MARKE T IN UKRAINE  UNDER IMPERFECT COMPETITI ON AND 

TRANSACTION COST S 

Bukin Eduard 

Shortly after the USSRôs collapse, Ukraine took a course on the liberal reforms of market 

transformation. Gradually up to 2000, 27 million HA of agricultural land (>65% of all 

agricultural land) were entitled as land plots (ópaiô) to 7 million people. Later, in 2001 farmland 

sales moratorium was implemented prohibiting any farmland sales transactions. Newly created 

ópaiô-holders, often not directly involved into agriculture, only had a choice to rent out land to 

the corporate agricultural enterprises that were using this land already. That had historically 

preconditioned existence of the market power in favor of the corporate enterprises. Although, 

existence of the rental market alone showed to be an inefficient way of land redistribution 

(Kvartiuk et al. 2019), share of ópaiô area that was used through rent by the corporate enterprises 

declined from 22.4 million HA (86%) in 2001 to 16.6 million HA (60%) in 2017. 

Simultaneously, owner-operated peasant farms with supposedly lower supervision costs of 

labor appeared in Ukraine increasing own land endowment from 0 to 9.3 million HA and taking 

a prominent role in providing domestic food supply.  

Currently, Ukrainian farmland rental market could be characterized by high transactions 

costs prevalent to any transition economy (Z. Lerman, Csaki, & Feder, 2004) and market power 

in favor of corporate farms. Simultaneous existence of these two characteristic always has a 

negative welfare effect bore by landowners (Ciaian & Swinnen, 2006), which is embodied in 

depressed land-rental price and share of peasant farmers on the market. Land policy changes, 

such as introduction of the land-sales market, could affect both market power and transaction 

costs. In light of the recent proposal to abolish land-sales moratorium in 2020, it is important 

to analyze specific policy instruments such as ñtenantsô right to be the first one to purchase land 

at the proposed priceò or ñstate-provided, normative-valuation of landò. In certain cases, 

imperfect competition, if left unaffected by the policy choice, could offset welfare gains caused 

by reduced transaction costs. On a contrary, high transaction costs could lead to inefficient land 

allocation even if the market power is well mitigated (Ciaian, 2007).  

Anticipating launch of the land-sales market in Ukraine, in the present research, we aim 

at understanding: (1) How exactly proposed land reform copes with the transaction costs and 

market power? (2) What implication it will have on the equilibrium price and volume? (3) 

Would the proposed land reform lead to the land concentration or contribute to the competitive 

land redistribution?  

To answer these questions, we follow the partial equilibrium modelling approach 

suggested in (Ciaian & Swinnen, 2006). However, as our subject is the land-sales market, we 

analyze the partial equilibrium problem in the context of the landowners decision to sell land 

and agricultural producersô rationing on buying land assuming no credit constrains as the land 

could be used as a collateral. Then, we adjust the model by including transactions costs and 

market power. For approximating land value (sales price), we rely on an often used approach 

of the net present value of land.  

We supplement theoretical analysis with the empirical analysis of a Ukrainian farm 

survey based on ñ50sgò form for 2005-2015 (SSSU 2019). We fit Cobb-Douglas and Translog 

production functions with the farm-specific fixed effect for calculating shadow prices of land 

and estimating possible demand. To understand land-rent supply, we use similar approach and 

assume that observed farmland rent price represents opportunity costs of landholders (accepting 
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that each farms rents land from one landholder). In addition, we use USAID (2015) Landholders 

survey conducted in 2015 and State Geo Cadaster (2019) Land Rent Auctions data to provide 

additional empirical evidence. All calculations are performed in the constant 2010 US dollars. 

First results of the analysis shows that the land reform proposes to reinforce market power 

of the corporate farms by legislatively ensuring ñtenantôs right to the first one to purchase land 

from present landownerò. That potentially distorts the market and depresses the land-sales 

price, as current tenants wonôt face any competition with the other agricultural producers. On 

the other hand, substantial part of the equilibrium on the market will be dependent on the 

amount of the transaction cost.  

Although the transaction costs could have different origins, we show that the main source 

of the transaction costs at the forthcoming land-sales market is the information asymmetry 

(Scitovsky, 1990). Specifically, it is asymmetry of information about properties of land between 

landowners and land users. As most of landowners have not been involved into agricultural 

activities or never operated on the rented land, they do not know about marginal benefits of 

their plots or prices of the similar land plots sold before. The only starting point for their 

decision about selling or keeping the land is the current cash flows of rent. We find empirical 

evidence of the asymmetry-related transaction costs in the USAID (2015) landownersô survey. 

It appears that landowners, who rent out part of their land and operate on another, manage to 

get higher rent price and sales price expectations compared to the one, who do not engage in 

agriculture.  

With the presence of these market imperfections, we expect that introduction of the land-

sales market may create two distinctive land markets namely; ñFirst-handò and ñSecond-handò. 

The ñFirst-handò land market may exist in the short-term perspective and may be filled with 

land supply from non-farming landowners (ópaiô-holders), whose only opportunity cost is rent. 

Gradually, agricultural enterprises and peasant farms will form the ñSecond-handò land-sales 

market, which may exist in the log-term perspective, where equilibrium price is defined by 

competition of the seller-specific marginal benefits of land and buyer-specific marginal costs. 

Presence of the low-cost ñFirst-handò land market may lead to a rapid land redistribution from 

present ópaiô-holders to the corporate enterprises and efficient peasant farms, which creates 

risks of land concentration. It does not seem that land-sales market implementation may have a 

negative welfare effect compared to rental market alone. However, there are some substantial 

welfare loss compared to the no transaction costs and perfect competition alternative.  

Such land reform expectations are coherent with the policymakerôs objective that is in 

ensuring smooth transition to the land-sales market without any structural changes and ñharmò 

to the industry. However, this transition will not contribute to the efficient land redistribution 

and will occur on a substantial cost to the landowners (especially those, who participate in the 

ñfirst-handò land market) who will face low prices.  

Alternatively, policymakers may opt for a land reform that aims at creating a competitive 

market. This implies removing market power barriers such as right to buy land first and 

reducing transaction costs of information asymmetry and land fragmentation. 

We show, that it is possible to reduce transaction costs of asymmetric information by 

facilitating competition for land between buyers through usage of the open (online-based) 

auctions. Forcing land-sales transaction to be sold only as an auction may oblige agricultural 

producers to compete with consideration of the marginal costs of land. That mean that land will 

be transferred to more efficient land users. Auctions prove to be an effective mechanism for 

renting out state-owned agricultural land in Ukraine. In fact (State Geo Cadaster, 2019) data 

shows that land-rental transactions confirmed as online auctions yield significantly higher rental 

prices than traditional auctions. Although, traditional auctions reach prices higher than the 

average prices in the corresponding regions.  
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Another aspect of the transaction costs is the significant ópaiô fragmentation compared to 

the field that have been cultivated. That implies that one field could contain dozens of individual 

ópaiôs and selling one ópaiô out of a field would not grant a buyer complete access to it because 

it may contradict established cropping patterns. To bridge this potential source of transaction 

costs, more thorough legislative ground is required for the land market along with the greater 

degree of self-organizations among landholders. This implies capacity building among 

landowners aimed to enable better decision-making and improve information about land, rights 

and available options.  
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ʋɼʂ: 004.89:004.032.26:004.827:004.832.34(075.8) 

MODEL MONITORING OF NATURAL RESOURCE MANA GEMENT SYSTEMS 

Dychko A., supervisor, Zakotenko Y. 

Model monitoring of natural resource management systems is designed to fulfill three 

main functions: 

¶ providing information on the state of the process at the points where it is impossible 

to implement it by means of physical monitoring; 

¶ providing information about the state of the process at any point in the accelerated 

time scale, that is, before it actually occurs and will be recorded by means of physical 

monitoring, taking into account the actual (limited) speed of physical, chemical or biological 

processes; 

¶ forecasting (at any time) the development of the situation in selected conditions. 

Model monitoring can be carried out only with the availability of adequate models 

(physical, mathematical, quasi-analogues). Since processes in a system occur under the 

influence of various factors, some of which are either poorly controlled, or completely 

uncontrolled, or even reliable information on their quantitative effect on the occurrence of 

certain processes is absent, and the environment is not characterized by a continuous 

homogeneity in structure, reactions to factors and external influences, all models used are 

empirical and their adequacy under specific conditions can be more qualitative than 

quantitative. 

That is necessary to have a certain set of models (sometimes even of different nature or 

structure) that use different empirical parameters to simulate the flow of the same process in 

different conditions. And this, in turn, leads to the need to adapt the model or to select one of 

the models that best reflects the true behavior of the object or the simulated process. 

The tasks of monitoring, analyzing and improving the reliability of complex systems of 

nature use can be reduced to the following functions: identification, evaluation and 

measurement. 

The need to identify the structure and status of the engineering system as a whole, as well 

as its separate subsystems, is due to the fact that the system and its individual components are 

exposed to external random interference that may interfere with the structure of the system or 

cause changes in the structure of the messages. And the first and second entail, as a rule, changes 

in the degree of reliability of the results of information processing. The identification function 

consists of the realization of the whole spectrum of procedures of control and analysis of their 

results for revealing of essential features against the background of nonessential details; the 

elaboration of a more complex detailed description of the information process, the phenomenon 

to a simple, reference (alternative); registration of properties of the controlled process; checking 

the statistical hypothesis. 

Methods for assessing the state of the process are realized selectively and 

unsystematically, which does not allow obtaining a sufficiently high guarantee of conformity 

of the received data with the requirements of existing standards. This, in turn, leads to an 

inadequate response to changes in indicators in the functioning of the engineering system, as 

well as to an unreliable forecast of their further development.  

Process control and analysis involve managing processes based on the compilation of 

heuristics with the definition of strata, the set of states, the calculation of possible states, the 

degree of their feasibility and the likely consequences of this implementation; the definition of 

the growth of the Euclidean distance between the pairs of real states that are observed and are 

adjacent to each other at a certain time interval, as well as the probability and possibility of such 

a transition and the driving forces that cause it. 

Validation of reliability is based on the information obtained during the identification. Its 
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task is to work out quantitative indicators of data reliability. 

Changing the structure of the natural resource management system and technology of data 

collection and processing based on the results of identification and evaluation aims to optimize 

the operating modes of the information system in the specific circumstances that have 

developed and maximize the reliability of the results of its functioning. 

Inadequacy in systems is due mainly to the incompleteness of the original data, the fuzzy 

of the information and the limitations of the class of implemented algorithms. 

The incompleteness of the source data, which is the result of limited observation of 

objects of control and insufficiency of information about the factors that affect the processes in 

the reservoir, means that if there is 
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~
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~

(),( fNfNFffNV =Í=                                (1) 

the set of all elements f
~
  that do not differ from the element f  using the information N, 

then the value of N(f) does not allow determining which of the sets S(xf
~

), where ),(
~

fNVf Í

, leads to the desired ɝ-approximation. 

The nebulosity (fuzziness) of information resulting from the limited accuracy of 

measurements and estimates, as well as the presentation and processing of data, failures of 

equipment, interference in communication channels, drift of equipment parameters and 

measured parameters, etc., means that if there is 

]}),
~

([)(:
~

{),( rrr fNEfNFffNV ÍÍ=       (2) 

the set of elements f for which Nɟ(f)  can serve as fuzzy (approximate) information and the 

requirement is fulfilled 

FffNEfN Í"Í ]),([)( rr ,        (3) 

where E - the operator of information fuzziness, ɟ is a measure of fuzzy information, 

E[N(f), ɟ] -  set that represents fuzzy information about f, " - universal quantifier that confirms 

the validity of the equation for any values of the predicate f, then one only the value of Nɟ(f) 

does not allow stating which of the sets leads to ɝ-approximation. 

Limits of the class of admissible algorithms or those algorithms that are implemented to 

solve a particular task in specific conditions and which, of course, are associated with the 

duration of the implementation process, stability (perseverance) or correctness of the solution, 

means that if 

}RhhQ Í= jj :)({)(          (4) 

there is a plurality of results of application to h = Nɟ(f) of all algorithms ű from class R 

of those realizable algorithms, then the knowledge of only Nɟ(f) does not allow stating which 

specific (or which) of the algorithms of the set R will provide a solution to the problem under 

acceptable conditions (such that there are real) restrictions. At the same time, the general 

approach to increasing the reliability of information, if the solution space is not secured either 

by a norm nor by a metric, can be based on the general mathematical theory of optimal reduction 

of uncertainty. 

The above-mentioned approaches to increasing the reliability of control data ensure stable 

functioning of natural resource management systems and facilitate the adoption of substantiated 

decisions to minimize the consequences of man-made and natural disasters and accidents. 

However, their use in the absence of accepted patterns of system state, making them sensitive 

to external influences and focused on precise input information, requires new, non-standard 

approaches, one of which is the interpretation of information used in the system in terms of 

theory fuzzy sets and the theory of possibilities that form the basis of intelligent information 

systems.  
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THE ROLE OF INDICATIVE COST IN THE FORMATION OF DEMAND AND 

PROPOSAL ON EDUCATIONAL SERVICES IN HIGHER EDUCATIO N IN 

UKRAINE  

Kostenko Inna 

In today's context, the issue of demand for educational services of higher education 

institutions is an urgent issue. The order of carrying out educational activity is regulated by the 

Law of Ukraine "On Education", clause 18 of part one of Article 1, according to which the 

educational service is a complex defined by the legislation, educational program and / or 

contract of action of the educational activity, having a definite value and aimed at achieving the 

acquirer education of expected learning outcomes. 

It is worth noting that over the last 4 years, thanks to the new system of admission to 

higher education institutions of Ukraine, which began to operate in 2016, the level of 

competition between higher education institutions has increased significantly. Thus, at the 

beginning of the 2015/2016 academic year, according to the State Statistics Service, 659 higher 

education institutions were functioning in Ukraine, in 2018/2019 the number is 652. Their 

structure also changed, unfortunately, the hypothesis of increasing the level of competitiveness 

of private higher education institutions. under current conditions, data are not confirmed, so 

their number has decreased by 5.4% this year compared to 2015. This can be explained by the 

significant role of the rating for higher education institutions, the quality of their educational 

services, which are generally considered to be higher in state universities, rather than private. 

Analyzing the cost of educational services in higher education institutions of Ukraine, it is 

worth noting that it is constantly increasing, increasing by about 10% every year, but the most 

shocking is the price differential when higher education institutions (higher education 

institutions - ed.) Of different cities with one degree of accreditation the cost of training differs 

twice or thrice. It is worth noting that until 2014 the cost of education in higher education 

remained virtually unchanged for 7 years and slightly adjusted. 

It is also important to note the cost of education as a tool for attracting students. Yes, 

some higher education institutions lower the cost of education. The cost should be in line with 

market demand and supply, providing a licensed set of students and guaranteeing a return on 

the costs of this educational service. It is not always possible to satisfy these two criteria with 

each of the specialties, which are several in higher education institutions. As a rule, some 

specialties are more popular and high competition is a reason for increasing the cost of training, 

other specialties are less popular, so the cost of training is lower than the cost. 

As a result of the situation described above, it was decided to create an indicative cost of 

education, which is provided by the State Budget Law for 2019 (in the amount of the minimum 

amount of tuition for each specialty according to the license conditions). Pursuant to the third 

paragraph of paragraph 14 of the Final Provisions of the Law of Ukraine "On the State Budget 

of Ukraine for 2019", the Ministry of Education and Science of Ukraine has drafted a 

government decree "On some issues of introducing indicative cost. 

Indicative Cost of Education (Minimum Cost) is the cost of training under the terms of 

the contract below which it will no longer be possible to pay for higher education under contract 

in specific specialties. Government plans to increase tuition fees by at least 37.8%. 

The standard macroeconomic approach of finding a point of equilibrium between supply 

and demand allows us to analyze the impact of the introduction of an indicative cost of 

educational services for higher education institutions on demand and supply in the educational 

services market of the higher education system of Ukraine. This step is aimed at increasing the 

competitiveness of private higher education institutions in Ukraine. Using supply and demand 

curves, we consider the impact on the revenues of private and public higher education 

institutions when introducing the indicative cost of educational services. We believe that the 
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situation in the market for educational services is characterized primarily by the number of 

entrants entering paid education in public higher education institutions and private higher 

education institutions and the equilibrium price (relatively equilibrium price), as established in 

the educational services market. 

Consider introducing an indicative cost of educational services. In the first case, the 

indicative value exceeds the equilibrium price (PI> Po). The introduction of indicative value 

will shift the demand curve upwards, and thanks to this higher education in public higher 

education institutions can gain the most paying share of students under contract. However, if 

private higher education institutions respond in a timely manner, will be able to expand their 

capacity, they will practically compensate for the loss of public institutions and the supply will 

remain at the same level. If this does not happen, the share of demand will remain unsatisfied. 

Consider the second option, when the indicative cost of educational services is set at less 

than the equilibrium price (PI< Po ). 

The share of income of private and public higher education institutions is changing 

significantly, but not as dramatically as in the previous case. In our view, of course, this option 

is more advantageous because it favors private institutions of private education, but does not 

reduce practically to zero the share of state public higher education institutions in the 

recruitment of contract students. Of course, this option is able to ensure the development of 

both private and public higher education through increased competition. 
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ʋɼʂ 004.94 

ɯʄɯʊɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʉʀʉʊɽʄʀ ʄɸʉʆɺʆɻʆ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ 

ʅɸ ʆʉʅʆɺɯ ANYLOGIC  

ɹʘʙʽʥ ɭ.ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ 

ʉʠʩʪʝʤʘ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʮʝ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʠʢʦʥʫʻ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʤʦʛ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʥʝʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʉʄʆ ʤʦʞʥʘ ʧʨʠʙʣʠʟʥʦ 

ʦʮʽʥʠʪʠ ʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʚʥʦʾ ʧʦʩʣʫʛʠ, ʱʦ ʨʦʙʠʪʴ ʜʘʥʫ 

ʩʠʩʪʝʤʫ ʟʘʪʨʝʙʫʚʘʥʦʶ ʚ ʙʽʟʥʝʩ ʧʣʘʥʫʚʘʥʥʽ. ʇʝʨʰʠʤ ʭʪʦ ʧʦʯʘʚ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʘʥʝ 

ʧʠʪʘʥʥʷ ʙʫʚ ɸʛʥʝʨ ʂʨʘʨʫʧ, ʷʢʠʡ ʩʬʦʨʤʫʚʘʚ ʪʝʦʨʽʷ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʩʚʦʻʾ ʨʦʙʦʪʠ ʚ ʪʝʣʝʬʦʥʥʽʡ ʢʦʤʧʘʥʽʾ, ʡʦʛʦ ʥʘʩʪʫʧʥʠʢʘʤʠ ʩʪʘʣʠ ʃʝʦʥʘʨʜ ʂʣʷʡʥʨʦʢ, 

ɹʦʯʘʨʦʚ ʇʘʚʣʦ ʇʝʪʨʦʚʠʯ, ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ʇʝʯʽʥʢʽʥ, ʄʦʰʝ ɿʫʢʝʨʤʘʥ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ï ʷʢ ʥʘ 

ʝʪʘʧʽ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʦʜʠʥ ʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʦʧʠʩʫ ʽ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ. ɺʦʥʦ ʻ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʴʦʛʦ ʚ ʽʤʽʪʘʮʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʠʪʴ ʪʦʯʥʦ ʦʧʠʩʫʚʘʪʠ ʚʝʣʠʢʝ ʯʠʩʣʦ ʦʙ'ʻʢʪʽʚ, ʜʣʷ ʷʢʠʭ ʥʝ ʨʦʟʨʦʙʣʝʥʽ 

ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʘʙʦ ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʾʭ ʤʦʜʝʣʝʡ. [1],[2] 

 ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʠ ʽ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ ʚ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ ʡ ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʝ 

ʩʧʨʘʚʣʷʶʪʴʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟ ʙʫʜʴ-ʷʢʠʤ ʩʪʫʧʝʥʝʤ 

ʜʝʪʘʣʽʟʘʮʽʾ. [3] 

ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ, ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: Aimsun, 

AnyLogic, Arena, GPSS World, PTV VISUM, VISSIM, VISWALK ʪʘ ʪʦʱʦ. ʅʘʡʙʽʣʴʰ 

ʜʽʻʚʠʤ ʽ ʧʨʦʩʪʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ 

AnyLogic, ʷʢʠʡ ʤʘʻ ʧʽʜʪʨʠʤʢʫ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ̔ ʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʘʛʝʥʪʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʩʠʩʪʝʤʥʘ ʜʠʥʘʤʽʢʘ, ʜʠʩʢʨʝʪʥʦ-ʧʦʜʽʻʚʝ ʤʦʜʝʣʶʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʧʦʪʫʞʥʫ 

ʚʙʫʜʦʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'̒ʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ . 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʮʝʩ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

AnyLogic ʥʘ ʧʨʠʢʣʘʜʽ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʻ ʤʦʜʫʣʴʥʽʩʪʴ ʪʘ ʥʠʟʴʢʠʡ ʧʦʨʽʛ ʚʭʦʜʫ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʜʘʥʦʶ ʧʨʦʛʨʘʤʦʶ ʣʶʜʠʥʽ ʟ ʙʘʟʦʚʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʚ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʦʩʷʛʘʻʪʴʩʷ ʮʝ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʪʘ ʦʙʰʠʨʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ, ʱʦ ʚʙʫʜʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʫ, ʘ ʤʦʜʫʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʜʘʻ ʟʤʦʛʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʦʨʦʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʘ ʧʨʦʝʢʪʠ, ʱʦ ʩʪʚʦʨʝʥʽ ʚ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ, ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʘʢʦʞ, ʧʦʪʨʽʙʥʦ ʟʛʘʜʘʪʠ ʧʨʦ 

ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ 2-D ʪʘ 3-D ʘʥʽʤʘʮʽʶ ʪʘ ʛʨʘʬʽʢʫ ʤʦʜʝʣʽ ʚ ʪʦʤʫ, ʞ ʩʝʨʝʜʦʚʠʱʽ ʜʝ ʤʠ 

ʧʨʦʝʢʪʫʚʘʣʠ ʩʘʤʫ ʤʦʜʝʣʴ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʚ ʷʢʦʤʫ ʙʫʜʫʪʴ ʥʘʷʚʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ 

ʚ̔ ʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʪʘ ʜʘʥʠʭ, ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʜʘʜʫʪʴ ʟʤʦʛʫ ʚʥʦʩʠʪʠ ʧʝʚʥʽ 

ʢʦʨʝʛʫʚʘʥʥʷ ʜʣʷ ʤʦʜʝʣʽ. [4],[5] 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ  ̒ʚʠʙʽʨ ʤʦʜʝʣʽ, ʷʢʫ ʤʠ ʙʫʜʝʤʦ ʤʦʜʝʣʶʚʘʪʠ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 

ʙʫʜʝ ʤʦʜʝʣʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʘʥʢʦʤʘʪʫ. ɺ AnyLogic ʮʝ ʨʦʙʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ 

ʧʨʦʮʝʩʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ.1), ʱʦ ʧʦʢʘʟʫʻ ʧʝʨʝʭʦʜʠ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ 
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ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʦʮʝʩʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʅʘ ʮʴʦʤʫ ʤʠ ʤʦʛʣʠ ʙ ʟʘʢʽʥʯʠʪʠ ʨʦʟʨʦʙʢʫ ʉʄʆ, ʘʣʝ, ʷʢʱʦ ʥʘʤ ʧʦʪʨʽʙʥʦ ʧʨʝʜʩʪʘʚʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʙ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʪʘ ʜʘʥʽ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʜʘʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʤʠ ʨʦʟʨʦʙʠʣʠ ʽʥʪʝʨʬʝʡʩ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ , ʷʢʠʡ ʟʦʙʨʘʟʠʣʠ ʥʘ ʨʠʩʫʥʢʫ  2. ʅʘ ʥʴʦʤʫ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʯʥʫ 3-ɼ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʯʝʨʛʠ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʶ ʧʝʚʥʽ ʯʠʩʝʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 
ʈʠʩ. 2. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʟʤʦʜʝʣʶʚʘʪʠ ʉʄʆ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ, ʟʘ ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ, ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʘʻ 

ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʥʽ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ, ʘ ʡ ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ. 
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ʋɼʂ 330.46 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʋ 

ʂɸʊɽɻʆʈɯʁʅʆʄʋ ʄɽʅɽɼɾʄɽʅʊɯ 

ɺʘʩʠʣʴʢʦʚʩʴʢʘ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʝʨʝʞ (ʷʢ ʦʧʪʦʚʠʭ ʪʘʢ ʽ ʨʦʟʜʨʽʙʥʠʭ) ʜʽʻ 

ʩʫʯʘʩʥʘ ʧʨʘʢʪʠʢʘ ʧʣʘʥʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ï ʢʘʪʝʛʦʨʽʡʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ. 

ʂʘʪʝʛʦʨʽʡʥʠʡ ʤʝʥʝʜʞʤʝʥʪ - ʮʝ ʩʫʯʘʩʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ʚ ʨʦʟʜʨʽʙʥʽʡ ʤʝʨʝʞʽ. ʇʝʨʝʜʫʤʦʚʦʶ ʜʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʢʘʪʝʛʦʨʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʩʪʘʣʘ ʟʤʽʥʘ ʨʠʥʢʫ ʚʠʨʦʙʥʠʢʘ ʥʘ ʨʠʥʦʢ ʧʦʢʫʧʮʷ. 

ɺʠʨʦʙʥʠʢʠ, ʨʘʟʦʤ ʟ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥ ̫ʽ ʨʦʟʜʨʽʙʥʠʤʠ ʧʨʦʜʘʚʮʷʤʠ, ʪʝʧʝʨ ʟʤʫʰʝʥʽ 

ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʧʦʧʠʪʫ, ʘ ʯʘʩʪʦ ʽ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʪʦʚʘʨʠ ʪʘ ʥʘʚʽʪʴ ʥʦʚʽ ʨʠʥʢʠ 

ʧʜ̔ ʨʘʥʽʰʝ ʥʝʚʽʜʦʤʽ ʧʦʪʨʝʙʠ ʧʦʢʫʧʮʽʚ. ʉʧʦʞʠʚʘʯʽ ʩʪʘʣʠ ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʤʠ ʽ ʪʝʧʝʨ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʪʦʨʛʦʚʝʣʴʥʽ ʢʘʥʘʣʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʩʚʦʾʭ ʧʦʪʨʝʙ (ʨʠʥʢʠ, 

ʨʦʟʜʨʽʙ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ, ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʠ). [1] 

ʂʨʽʤ ʪʦʛʦ, ʡʜʝ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʨʘʚʮʽʚ ʥʘ ʨʠʥʢʫ ʩʷʛʘʻ ʪʘʢʠʭ 

ʤʝʞ, ʱʦ ʟʚʠʯʘʡʥʽ ʬʦʨʤʠ ʽ ʬʦʨʤʘʪʠ ʪʦʨʛʽʚʣʽ ʚʞʝ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʢʫʨʝʥʪʥʫ 

ʧʝʨʝʚʘʛʫ. ɺʽʜʭʦʜʷʪʴ ʫ ʤʠʥʫʣʝ ʥʘʜʧʨʠʙʫʪʢʠ, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʦʨʛʽʚʣʽ ʪʘ ʢʘʥʘʣʽʚ 

ʧʦʩʪʘʯʘʥʥʷ ʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ. ʎʝ ʟʤʫʰʫʻ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. 

ʂʘʪʝʛʦʨʽʡʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʧʦʝʪʘʧʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ (ʢʣʘʩʠʯʥʘ ʤʦʜʝʣʴ): 

1. ʇʽʜʛʦʪʦʚʢʘ. ʈʦʟʨʦʙʣʷʻʪʴʩʷ ʩʠʩʪʝʤʘ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʠʡʤʘʻʪʴʩʷ 

ʙʶʜʞʝʪ ʟʘʭʦʜʽʚ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʜʝʪʘʣʴʥʠʡ ʢʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ. 

2. ɸʥʘʣʽʟ:  

-ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ï ʧʦʙʫʜʦʚʘ ʪʦʚʘʨʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ; 

-ʨʦʣʴ ʢʘʪʝʛʦʨʽʾ ï ʢʘʪʝʛʦʨʽʾ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʟʘ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ: ʦʩʥʦʚʥʘ, 

ʩʝʟʦʥʥʘ, ʮʽʣʴʦʚʘ, ʟʨʫʯʥʘ; 

-ʦʮʽʥʢʘ ʢʘʪʝʛʦʨʽʾ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩʪʢʫ ʨʠʥʢʫ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʯʠ ʦʢʨʝʤʠʭ ʛʨʫʧ ʪʦʚʘʨʽʚ; 

-ʮʽʣʽ ʧʦ ʧʦʢʘʟʥʠʢʘʤ ʢʘʪʝʛʦʨʽʾ ï ʪʦʙʪʦ ʟʘʬʽʢʩʫʚʘʪʠ ʮʽʣʽ, ʜʦ ʷʢʠʭ ʧʨʘʛʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ; 

-ʩʪʨʘʪʝʛʽʷ ʢʘʪʝʛʦʨʽʾ. 

3. ʇʣʘʥ ʜʽʡ: 

-ʪʘʢʪʠʢʘ ʢʘʪʝʛʦʨʽʾ ï ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʚ ʢʘʪʝʛʦʨʽʾ, ʧʨʦʚʝʩʪʠ ABC-

ʘʥʘʣʽʟ; 

-ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ. 

4. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ï ʷʢ ʧʨʘʚʠʣʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʚʘʨʪʘʣʴʥʠʭ ʟʚʽʪʽʚ [2]. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʥʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʧʨʦʚʘʜʞʝʥʠʡ ʢʘʪʝʛʦʨʽʡʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ, ʜʦʮʽʣʴʥʦ ʧʦʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʢʘʪʝʛʦʨʽʾ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʢʘʪʝʛʦʨʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʻ ʧʣʘʥʫʚʘʥʥʷ ʮʽʥʠ.  

ʇʣʘʥʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʫ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʧʦʧʠʪʫ: ʜʣʷ ʢʦʞʥʦʾ ʪʦʚʘʨʥʦʾ ʧʦʟʠʮʽʾ ʬʦʨʤʫʻʪʴʩʷ ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ʥʘ ʦʩʥʦʚʽ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʟʘ ʜʚʘ ʨʦʢʠ).  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʜʘʞʥʦʾ ʮʽʥʠ ʜʣʷ ʦʜʥʽʻʾ 

ʪʦʚʘʨʥʦʾ ʧʦʟʠʮʽʾ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ 

ʪʦʚʘʨ. 
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ɽʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ð ʟʤʽʥʘ ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ ʪʦʚʘʨ ʧʽʜ ʚʧʣʠʚʦʤ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʚ'ʷʟʘʥʠʭ ʟʽ ʟʤʽʥʦʶ ʮʽʥ. ʇʦʧʠʪ ʤʦʞʝ ʙʫʪʠ ʝʣʘʩʪʠʯʥʠʤ, ʷʢʱʦ 

ʧʨʦʮʝʥʪʥʘ ʟʤʽʥʘ ʡʦʛʦ ʦʙʩʷʛʫ ʧʝʨʝʚʠʱʫʻ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʮʥ̔, ʽ ʥʝʝʣʘʩʪʠʯʥʠʤ, ʷʢʱʦ 

ʩʪʫʧʽʥʴ ʟʥʠʞʝʥʥʷ ʮʽʥ ʚʠʱʝ ʧʨʠʨʦʩʪʫ ʧʦʧʠʪʫ. [3] 

ɽʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

˒ Ў̠ȾЎx       (1) 

ʜʝ  

ȹʂ - ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʧʦʧʠʪʫ,%;  

ȹʎ - ʟʤʽʥʘ ʮʽʥʠ,%. 

ʗʢʱʦ ʧʦʧʠʪ ʥʝ ʝʣʘʩʪʠʯʥʠʡ (ɽ<1) ʪʦ ʟʥʠʞʫʚʘʪʠ ʮʽʥʫ ʥʘ ʜʘʥʠʡ ʪʦʚʘʨ ʥʝ ʚʘʨʪʦ, ʪʘʢ ʷʢ 

ʮʝ ʥʝ ʩʠʣʴʥʦ ʚʧʣʠʥʝ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ. ɸʢʮʽʡʥʽ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʪʦʚʘʨ ʟ ʥʝ ʝʣʘʩʪʠʯʥʠʤ 

ʧʦʧʠʪʦʤ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʥʝ ʧʨʠʥʝʩʫʪʴ. 

ʇʨʠ ʝʣʘʩʪʠʯʥʦʤʫ ʧʦʧʠʪʽ (E>1) ʤʦʞʥʘ ʟʥʠʞʘʪʠ ʮʽʥʫ ʥʘ ʪʦʚʘʨ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ. 

 

 
ʈʠʩ.1. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʦʧʠʪʫ ʚ ʩʝʨʝʜʦʚʠʱʽ Excel 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʮʽʥ ʧʦʪʨʽʙʥʽ ʜʘʥʽ: 

1) ʇʦʪʦʯʥʘ ʮʽʥʘ ʪʦʚʘʨʫ 

2) ʇʦʪʦʯʥʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ (ʤʽʩʷʮʴ/ʪʠʞʜʝʥʴ) 

3) ʆʩʪʘʥʥʷ ʘʢʮʽʡʥʘ ʮʽʥʘ ʪʦʚʘʨʫ 

4) ʆʙʩʷʛ ʧʨʦʜʘʞʫ ʘʢʮʽʡʥʦʛʦ ʪʦʚʘʨʫ (ʤʽʩʷʮʴ/ʪʠʞʜʝʥʴ) 

5) ɿʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʪʦʚʘʨʫ 

6) ʎ̔ʥʠ ʢʦʥʢʫʨʝʥʪʽʚ 

7) ɽʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ 

ʅʘ ʦʩʥʦʚʽ ʮʽʥ ʪʘ ʦʙʩʷʛʫ ʧʨʦʜʘʞʫ ʦʙʯʠʩʣʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʝʣʘʩʪʠʯʥʦʩʪʽ. 

ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʝʣʘʩʪʠʯʥʦʩʪʽ ʨʦʟʨʘʭʫʻʤʦ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʟʘ 

ʥʦʚʦʶ ʮʽʥʦʶ: 

ʗʢʱʦ ʮʽʥʘ ʟʥʠʟʠʣʘʩʴ ʥʘ 1%: ʥʦʚʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʤʥʦʞʠʤʦ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʝʣʘʩʪʠʯʥʦʩʪʽ. 

ʗʢʱʦ ʮʽʥʘ ʟʨʦʩʣʘ ʥʘ 1 %: ʥʦʚʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʤʥʦʞʠʤʦ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʟʥʘʢʦʤ.  
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ʗʢʱʦ ʮʽʥʘ ʟʘʣʠʰʠʣʘʩʴ ʥʝʟʤʽʥʥʦʶ, ʟʘʣʠʰʘʻʤʦ ʥʦʚʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʨʽʚʥʠʡ 

ʩʪʘʨʦʤʫ. 

ʊʦʙʪʦ, ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʙʫʜʝ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

ὍὪ ρzππϷρππ ὗ ὗ ὉzȠ   (2) 

ὍὪ ρzππϷρππ ὗ  ὗᶻρ ὉȠ  (3) 

ὍὪ ρzππϷρππ ὗ  ὗȠ   (4) 

ɼʝ 

ὖ ï ʮʽʥʘ ʪʦʚʘʨʫ 

ὖ  ï ʥʦʚʘ ʮʽʥʘ ʪʦʚʘʨʫ 

ὗ ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʽʚ ʪʦʚʘʨʫ ʟʘ ʪʠʞʜʝʥʴ 

ὗ  ï ʧʨʦʛʥʦʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʫ ʟʘ ʪʠʞʜʝʥʴ 

Ὁ ï ʝʣʘʩʪʠʯʥʽʩʪʴ ʧʦʧʠʪʫ 

 
ʈʠʩ. 2. ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʚ ʩʝʨʝʜʦʚʠʱʽ Excel  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʭʽʜ ʬʽʨʤʠ ʙʫʜʝ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ: 

ᾀ ὖ ὗz     (5) 

ɼʝ 

ὖ  ï ʥʦʚʘ ʮ̔ʥʘ, ʧʽʜʽʙʨʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʘ ʨʽʰʝʥʴ 

ὗ  ï ʧʨʦʛʥʦʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ ʟʘ ʥʦʚʦʶ ʮʽʥʦʶ.  

ɿʥʘʭʦʜʠʤʦ ʜʦʭʽʜ ʬʽʨʤʠ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʥʦʚʦʾ ʮʽʥʠ ʪʦʚʘʨʫ ʪʘ ʥʦʚʠʭ 

ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ. ɼʦʭʽʜ ʬʽʨʤʠ ʻ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ, ʷʢʫ ʪʨʝʙʘ ʤʘʢʩʠʤʽʟʫʚʘʪʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʟ ʜʦʧʦʤʦʛʦʶ ʥʘʜʙʫʜʦʚʠ ʧʦʰʫʢ 

ʨʽʰʝʥʴ ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʧʨʠʙʫʪʢʫ: 

ɺʠʨʽʰʠʪʠ, ʟʘ ʷʢʦʶ ʮʽʥʦʶ ʧʨʦʜʘʚʘʪʠ ʢʦʞʥʫ ʦʜʠʥʠʮʶ ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ: 

1) ʎʽʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʚʠʱʦʶ ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʘ ʮʽʥʘ ʢʦʥʢʫʨʝʥʪʽʚ; 

2) ʎʽʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʱʦʶ ʟʘ ʟʘʢʫʧʽʚʝʣʴʥʫ+10% 
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ʈʠʩ. 3. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʟ ʧʦʰʫʢʦʤ ʨʽʰʝʥʴ ʚ Excel 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚʜʘʣʦʩʷ ʟʙʽʣʴʰʠʪʠ ʜʦʭʽʜ ʢʘʪʝʛʦʨʽʾ ʙʝʟʘʣʢʦʛʦʣʴʥʠʭ 

ʥʘʧʦʾʚ ʥʘ 13,33 %. 

ɺʠʩʥʦʚʦʢ 

ʆʪʞʝ, ʚ ʢʘʪʝʛʦʨʽʡʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʘʥʘʣʽʟʫ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʠ ʪʦʚʘʨʥʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ. ɼʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

ʅʘ ʦʩʥʦʚʽ ʮʽʥʠ ʪʘ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʜʘʞʥʦʾ ʮʽʥʠ ʦʢʨʝʤʠʭ ʪʦʚʘʨʥʠʭ ʦʜʠʥʠʮʴ. ʂʣʶʯʦʚʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʤʦʜʝʣʽ ʻ ʧʦʢʘʟʥʠʢ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʦʧʠʪʫ. ɺ ʭʦʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʢʠʜʘʶʪʴʩʷ SKU ʟ ʥʝ ʝʣʘʩʪʠʯʥʠʤ ʧʦʧʠʪʦʤ. ɿ ʪʦʚʘʨʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ 

ʟʘʣʠʰʠʣʠʩʴ, ʬʦʨʤʫʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʷʢʫ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʨʦʟʚ'ʷʟʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʘ ʨʽʰʝʥʴ ʚ MS Excel. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʪʨʠʤʘʣʠ ʧʨʦʛʥʦʟ ʧʨʦʜʘʞʽʚ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʭʦʜʫ ʢʘʪʝʛʦʨʽʾ ʥʘ 13,33%. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʤʘʨʢʝʪʠʥʛʫ ʚʽʜʥʦʩʠʥ / ʆ. ɹʫʣʛʘʢʦʚʘ // ʊʦʨʛʽʚʣʷ ʽ ʨʠʥʦʢ ʋʢʨʘʾʥʠ. - 2015. - ɺʠʧ. 38. - ʉ. 
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3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ // ɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ ʚ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 330.173.34 

ɸʅɸʃɯɿ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ɺʆɼ ɼʅɯʇʈɸ ɺ ʂʆʅʊɽʂʉʊɯ ʊɽʆʈɯɰ 

ʉʆʎɯɸʃʔʅʆɻʆ ɼʆɹʈʆɹʋʊʋ 

ɻʦʣʷʯʫʢ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʢʨʠʧʥʠʢ ɸ.ɺ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʪʝʤ ʩʪʘʻ ʧʨʦʙʣʝʤʘ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ. ʆʯʠʱʝʥʥʷ ʚʦʜʠ - ʮʝ ʧʨʦʮʝʩ ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʽ ʭʽʤʽʢʘʪʽʚ. 

ʇʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ [1]: ʩʪʽʯʥʽ ʚʦʜʠ 

ʪʠʤʯʘʩʦʚʦ ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʚʽʜʩʪʽʡʥʠʢʫ, ʜʝ ʙʽʣʴʰ ʚʘʞʢʽ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ ʦʧʫʩʢʘʶʪʴʩʷ ʥʘ 

ʜʥʦ, ʘ ʣʝʛʢʽ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ ʩʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. ʇʽʩʣʷ ʧʨʦʮʽʜʞʫʚʘʥʥʷ ʮʽ ʤʘʪʝʨʽʘʣʠ 

ʫʪʨʠʤʫʶʪʴʩʷ, ʧʦʢʠ ʦʯʠʱʝʥʘ ʨʽʜʠʥʘ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʘʙʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʜʦ ʙʽʣʴʰ ʩʫʚʦʨʦʾ 

ʚʪʦʨʠʥʥʦʾ ʬʘʟʠ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ; ʜʘʣʽ ʦʙʨʦʙʢʘ ʩʪʽʯʥʠʭ ʚʦʜ ʧʨʘʮʶʻ ʥʘ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʤʫ ʨʽʚʥʽ, ʥʽʞ ʧʝʨʚʠʥʥʘ, ʽ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʤʽʩʪʫ 

ʚʜ̔ʭʦʜʽʚ ʯʝʨʝʟ ʘʝʨʦʙʥʽ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ (ʙʽʦʬʽʣʴʪʨʘʮʽʷ, ʘʝʨʘʮʽʷ, ʦʢʠʩʣʶʚʘʣʴʥʽ ʩʪʘʚʢʠ). 

ɼʘʣʽ ʽʜʝ ʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘʙʦ ʟʘʜʦʚʦʣʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʩʢʠʜʘʥʥʷ ʚʦʜʠ. ʋ ʚʠʧʘʜʢʫ ʟ ʚʦʜʦʶ, ʱʦ ʦʯʠʱʫʻʪʴʩʷ 

ʤʫʥʽʮʠʧʘʣʽʪʝʪʘʤʠ, 

ɺ ʋʢʨʘʾʥʽ ʜʣʷ ʨʽʯʢʦʚʠʭ ʽ ʩʪʽʯʥʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʭʽʤʽʯʥʝ ʦʯʠʱʝʥʥʷ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʙʣʦʮʽ ʭʽʤʽʯʥʦʛʦ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʧʽʩʣʷ ʢʽʣʴʢʘ ʛʦʜʠʥʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ 

ʚʦʜʠ. ʆʩʥʦʚʥʠʤ ʜʝʟʽʥʬʝʢʪʦʨʦʤ, ʷʢ ʽ ʨʘʥʽʰʝ ʟʘʣʠʰʘʻʪʴʩʷ ʭʣʦʨ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʪʘʥʮʽʡ ʧʦ ʦʯʠʱʝʥʥʶ ʚʦʜʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʚʦʜʠ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ 

ʚ ʢʨʘʥʠ ʩʧʦʞʠʚʘʯʽʚ, ʘʣʝ ʥʝ ʧʨʠʚʝʜʝʥʥʷ ʾʾ ʜʦ ʧʨʦʟʦʨʦʛʦ ʢʦʣʴʦʨʫ ʪʘ ʟʥʠʱʝʥʥʷ ʟʘʧʘʭʫ. 

ɸʣʝ ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʷʢʽʩʥʦʾ ʚʦʜʠ ʚ ʢʨʘʥʘʭ ʻ ʨʽʯʢʦʚʘ ʚʦʜʘ, ʪʦʤʫ ʚ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜ ɼʥʽʧʨʘ. 

ʊʘʙʣʠʮʷ 1. ʄʦʥʽʪʦʨʠʥʛ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜ ɼʥʽʧʨʘ  

ʇʦʢʘʟʥʠʢ, (ʤʛ/ʣ)  ʏʝʨʚʝʥʴ 2017 ʏʝʨʚʝʥʴ 2019 ʅʦʨʤʘ ʟʛʽʜʥʦ 

ʩʪʘʥʜʘʨʪʽʚ**  

ɺʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ 

ʫ ʚʦʜʽ ʢʠʩʥʶ  

6,04-10,4 6,0 - 9,8 4,5 

ʇʦʢʘʟʥʠʢ ʭʽʤʽʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ  

19,4 ʜʦ 18,8 ɼʦ 16 

ɺʤʽʩʪ  ʟʘʣ̔ʟʘ  0,13-0,17 ʜʦ 0,20 0,4 

ɺʤʽʩʪ ʤʘʨʛʘʥʮʶ  ʜʦ 0,05 ʜʦ 0,10 0,05 

ɺʤʽʩʪ ʬʦʩʬʘʪʽʚ  ʜʦ 0,75 ʜʦ 0,85 0,9 

*ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ [2,3] 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʫ ʯʝʨʚʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʚʦʨʘʭ ʢʘʩʢʘʜʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʪʘ ʦʩʥʦʚʥʠʭ ʚʦʜʦʪʦʢʽʚ ʙʘʩʝʡʥʫ 

ɼʥʽʧʨʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʩʪʘʥ ʚʦʜʠ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʟʘʜʦʚʽʣʴʥʦʤʫ ʨʽʚʥʽ, ʟ 

ʥʝʟʥʘʯʥʠʤʠ ʩʝʟʦʥʥʠʤʠ ʟʤʽʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʜʣ̫ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜ ʫ ʧʦʯʘʪʢʦʚʠʡ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʚʤʽʩʪʫ ʟʘʣʽʟʘ, 

ʤʘʨʛʘʥʮʶ, ʬʦʩʬʘʪʽʚ ʻ ʧʦʢʘʟʥʠʢʘʤʠ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ.  

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʚʦʜʘʭ ɼʥʽʧʨʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʚʦʜ ɼʥʽʧʨʘ ʽ ʡʦʛʦ ʧʨʠʪʦʢ. ʎʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ 

ʚʦʜʠ, ʷʢʫ ʤʠ ʩʧʦʞʠʚʘʻʤʦ. ʇʣʦʱʘ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ï ʧʦʥʘʜ 290 ʪʠʩʷʯ 

ʢʽʣʦʤʝʪʨʽʚ ʢʚʘʜʨʘʪʥʠʭ. ɺʦʜʦʶ ɼʥʽʧʨʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 70% ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ. ʎʽ 

ʮʠʬʨʠ ʨʦʙʣʷʪʴ ʟʨʦʟʫʤʽʣʠʤ ʪʦʡ ʬʘʢʪ, ʥʘʩʢʽʣʴʢʠ ɼʥʽʧʨʦ ʚʘʞʣʠʚʠʡ ʜʣʷ ʥʘʩ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʇʦʛʘʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʥʝ ʧʨʦʩʪʦ ʧʨʦʙʣʝʤʘ ʣʶʜʝʡ ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʾʾ ʙʝʨʝʛʘʭ. ʎʝ 

ʧʠʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʩʪʨʘʪʝʛʽʯʥʠʡ ʟʘʧʘʩ ʧʨʽʩʥʦʾ ʚʦʜʠ ʋʢʨʘʾʥʠ. ʉʘʤʝ ʪʦʤʫ 

ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʟʜʦʨʦʚʦʛʦ ʩʪʘʥʫ ɼʥʽʧʨʘ ʤʘʻ ʩʪʘʪʠ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʚʩʽʻʾ ʢʨʘʾʥʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʠʪʠ ʚʘʨʪʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʚʠʟʥʘʯʠʤʦ ʚʘʨʪʽʩʪʴ ʦʯʠʱʝʥʥʷ 1ʣ 

ʚʦʜʠ. ɼʣʷ ʮʴʦʛʦ ʚʽʟʴʤʝʤʦ ʩʝʨʝʜʥʶ ʚʘʨʪʽʩʪʴ ʬʽʣʴʪʨʘ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʜʦ ʨʽʚʥʷ ʧʠʪʥʦʾ 

[1]. 

ʊʘʙʣʠʮʷ 2. ʆʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʦʯʠʱʝʥʥʷ 1ʣ ʚʦʜʠ 

ʉʝʨʝʜʥʷ ʮʽʥʘ 

ʬʽʣʴʪʨʘ, ʛʨʥ 

ʇʝʨʦ̔ʜ ʚʠʢʦʨʠʩʪʘʥʥʷ  

(ʙʝʟ ʘʤʦʨʪʠʟʘʮʽʾ), ʨʦʢʠ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʬʽʣʴʪʨʘ, ʣ/ʜʦʙʫ 

ʎʽʥʘ 1ʣ ʦʯʠʱʝʥʦʾ 

ʚʦʜʠ, ʛʨʥ. 

2500000 1 2000 3,4 

ʆʪʞʝ, ʟʥʘʶʯʠ ʮʽʥʫ ʦʯʠʱʝʥʥʷ 1ʣ ʚʦʜʠ, ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʮʽʥʫ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʫ 

ʚʦʜʦʩʭʦʚʠʱʘʭ ɼʥʽʧʨʘ. ɿʥʘʶʯʠ ʧʨʠʙʣʠʟʥʠʡ ʦʙôʻʤ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʘɦʭ, ʘ ʮʝ 43900ʣ, 

ʚʘʨʪʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 149260 ʛʨʥ. ɸʣʝ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʮʝ ʮʽʥʘ 

ʪʽʣʴʢʠ ʬʽʟʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ʇʽʩʣʷ ʝʪʘʧʫ ʬʽʣʴʪʨʘʮʽʾ ʽ ʚʽʜʩʪʦʶʚʘʥʥʷ ʚʦʜʠ ʽʜʝ 

ʧʨʦʮʝʩ ʧʨʠʚʝʜʝʥʥʷ ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʧʠʪʥʦʾ ʚʦʜʠ. ʎʝ ʽ ʦʯʠʝɦʥʥʷ ʚʽʜ ʭʽʤʽʯʥʠʭ 

ʜʦʤʽʰʦʢ (ʟʘʣʽʟʘ, ʬʦʩʬʘʪʽʚ, ʤʘʛʥʽʶ), ʽ ʧʦʟʙʘʚʣʝʥʥʷ ʚʦʜʠ ʟʘʧʘʭʽʚ, ʽ ʟʥʠʱʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʧʨʦʮʝʩ ʧʦ ʦʯʠʱʝʥʥʶ ʚʦʜ ɼʥʽʧʨʘ ʽ ʧʝʨʰʠʤ ʢʨʦʢʦʤ 

ʩʪʘʣʦ ʚʠʜʽʣʝʥʥʷ ʢʦʰʪʽʚ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʩʪʘʥʮʽʾ ʧʦ ʦʯʠʱʝʥʥʶ ʚʦʜʠ ʙʽʣ ̫ ʂʠʻʚʘ. ʅʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʚʠʜʽʣʝʥʦ 500 ʪʠʩʷʯ ʻʚʨʦ. [4] 

ʋ ɭʚʨʦʧʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʋʢʨʘʾʥʠ, ʚʦʜʘ ʜʘʚʥʦ ʥʝ ʭʣʦʨʫʻʪʴʩʷ - ʪʘʤ ʥʘ ʩʪʘʜʽʾ 

ʦʢʠʩʣʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʟʦʥ. ʆʜʥʘʢ ʮʝ ʜʫʞʝ ʜʦʨʦʛʘ 

ʧʨʦʮʝʜʫʨʘ. ɺ ʋʢʨʘʾʥʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, 

ʷʢʽ ʟʘ ʝʬʝʢʪʦʤ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʦʟʦʥʫʚʘʥʥʷʤ, ʦʜʥʘʢ ʢʦʰʪʫʶʪʴ ʥʘʙʘʛʘʪʦ ʜʝʰʝʚʰʝ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʂʄɼɸ ʟ ʧʦʯʘʪʢʫ 2019 ʨʦʢʫ ʦʛʦʣʦʩʠʣʠ ʧʨʦ ʧʝʨʝʭʽʜ ʥʘ ʙʝʟʧʝʯʥʝ ʦʯʠʱʝʥʥʷ 

ʧʠʪʥʦʾ ʚʦʜʠ. ɿʘʤʽʩʪʴ ʭʣʦʨʫ ʥʘ ʜʝʷʢʠʭ ʩʪʘʥʮʽʷʭ ʧʦʯʥʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʧʝʯʥʠʡ 

ʜʽʦʢʩʠʜ ʭʣʦʨʫ. ʎʷ ʨʝʯʦʚʠʥʘ ʚʞʝ ʻ ʪʨʘʜʠʮʽʡʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ, ʗʧʦʥʽʾ ʪʘ ʽʥʰʠʭ ʜʝʨʞʘʚ. 

ʆʪʞʝ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʣʶʯʦʚʠʭ ʩʠʤʚʦʣʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʩʪʽ ʽʟ 

ʩʪʨʽʤʢʦʛʦ ʧʦʪʫʞʥʦʛʦ ʧʦʪʦʢʫ ʚ ʩʠʩʪʝʤʫ ʩʪʦʷʯʠʭ ʪʘ ʮʚʽʪʫʯʠʭ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʦʜʦʡʤ ʥʝ ʤʘʻ 

ʥʽʷʢʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ, ʪʠʤ ʙʽʣʴʰʝ, ʢʦʣʠ ʮʝ ʤʦʞʝ ʧʝʨʝʨʦʩʪʠ ʚ ʧʠʪʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʚʩʽʭ ʢʨʘʾʥ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʠʭ ʪʝʯʝ ɼʥʽʧʨʦ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ Four Effective Processes to Treat Wastewater 

https://eponline.com/Articles/2018/02/08/Four-Effective-Processes-to-Treat-

Wastewater.aspx?m=1&Page=2 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʨʦʟʨʽʟʽ ʚʦʜʦʩʭʦʚʠʱ ʪʘ ʧʨʠʪʦʢʽʚ ɼʥʽʧʨʘ 

ʫ ʯʝʨʚʥʽ 2019 ʨʦʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

http://kv.darg.gov.ua/_harakteristika_stanu_jakosti_0_0_0_761_1.html. 

3. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽʩʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫ 

ʩʠʩʪʝʤʽ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʟʘ ʯʝʨʚʝʥʴ 2017 ʨʦʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://www.davr.gov.ua/informaciya-pro-yakisnij-stan-poverhnevih-vod-za-

danimi-monitoringu-u-sistemi-derzhvodagentstva--za-cherven-2017-roku 

4. ʗʢ ʚʦʜʠ ʥʘʧʠʪʠʩʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://magazine.nv.ua/ukr/journal/3317-journal-no-45/jak-piti -dati.html. 

  

https://eponline.com/Articles/2018/02/08/Four-Effective-Processes-to-Treat-Wastewater.aspx?m=1&Page=2
https://eponline.com/Articles/2018/02/08/Four-Effective-Processes-to-Treat-Wastewater.aspx?m=1&Page=2
http://kv.darg.gov.ua/_harakteristika_stanu_jakosti_0_0_0_761_1.html
https://www.davr.gov.ua/informaciya-pro-yakisnij-stan-poverhnevih-vod-za-danimi-monitoringu-u-sistemi-derzhvodagentstva--za-cherven-2017-roku
https://www.davr.gov.ua/informaciya-pro-yakisnij-stan-poverhnevih-vod-za-danimi-monitoringu-u-sistemi-derzhvodagentstva--za-cherven-2017-roku
https://magazine.nv.ua/ukr/journal/3317-journal-no-45/jak-piti-dati.html
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ʋɼʂ 655.4/.5 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺʀɼɸɺʅʀʏʆɻʆ ʈʀʅʂʋ ʋʂʈɸɰʅʀ 

ɻʦʨʥʽʮʴʢʘ ɸ.ʆ., ʥʘʫʢʦʚʠʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʜʨʫʢʦʚʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʢʨʘʾʥʽ, ʩʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʧʝʨʩʧʝʢʪʠʚ ʡʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʟʚʘʞʘʶʯʠ ʥʘ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ɸʜʞʝ, ʩʫʯaʩʥʠʡ eʪaʧ poʟʚʠʪʢʫ ʚʠʜaʚʥʠʯoʾ ʩʧpaʚʠ 

ʭapaʢʪepʠʟʫʻʪʴʩʷ ʥaʷʚʥiʩʪʶ ʣʠʰe oʜʥoʛo ʱoʤiʩʷʯʥoʛo ʫʢpaʾʥoʤoʚʥoʛo ʥaʫʢoʚo-

ʧpaʢʪʠʯʥoʛo ʞʫpʥaʣʫ "ɺiʩʥʠʢ ʂʥʠʞʢoʚoʾ ʧaʣaʪʠ", ʱo ʙʫʚ ʟaʩʥoʚaʥʠʡ ʫ ʩepʧʥi 1996 p. 

ɺʽʩʥʠʢ ʟʙʠʨʘʻ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʘʣʝ ʥʝʤʘʻ 

ʞʦʜʥʦʾ ʘʥʘʣʽʪʠʢʠ ʧʨʦ ʧʨʠʜʙʘʥʽ ʪʦʚʘʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝ ʫʥʝʤʦʞʣʠʚʣʶʻ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ 

ʚʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʘ, ʪʘ ʩʪʘʥ ʨʠʥʢʫ ʚ ʮʽʣʦʤʫ. 

ʅʘʡʛʦʣʦʚʥʽʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʢʥʠʛʦʚʠʜʘʥʥ̫ ʚ ʋʢʨʘʾʥʽ ʻ: 

1) ʟʤʝʥʰʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʜʘʥ;ɹ 

2) ʥʝʟʘʭʠʱʝʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ, ʷʢ ʥʘ ʨʠʥʢʫ ʪʨʘʜʠʮʽʡʥʦʾ ʧʘʧʝʨʦʚʦʾ 

ʢʥʠʛʠ, ʪʘʢ ʽ ʚ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʴ, ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʥʦʾ ʙʦʨʦʪʴʙʠ ʟ 

ʧʨʦʷʚʘʤʠ ʧʽʨʘʪʩʪʚʘ;  

3) ʥʝʜʦʩʪʘʪʥʷ ʧʽʜʪʨʠʤʢʘ ʜʝʨʞʘʚʠ ʚʠʜʘʚʥʠʯʦʛʦ ʨʠʥʢʫ, ʟʦʢʨʝʤʘ ʚʠʜʘʥʴ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

ʇʨʦʪʝ, ʧʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ, ʧʽʩʣʷ ʨʽʟʢʦʛʦ ʩʧʘʜʫ ʦʙʩʷʛʫ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʚ ʜʝʨʞʘʚʽ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ. ɼʠʥʘʤʽʢʘ 

ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʫʢʨʘʾʥʦʤʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.  

 
ʈʠʩ.1. ɼʠʥʘʤʽʢʘ ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʫʢʨʘʾʥʦʤʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ.ʰʪ 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚʠʜʘʚʥʠʮʪʚʘ ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʧʨʦʛʥʦʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʍʦʣʴʪʘ ʥʘ ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ 2009-2018 ʨʨ.  

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʪʫʧʥʘ: 

1) ɼʣʷ ʧeph oʛo ʧepioʜʫ eʢʩʧoʥeʥʮiaʣʴʥo ʟʛʣaʜʞeʥʠʡ pʷʜ ʜopiʚʥʶʻ ʧeph oʤʫ 

ʟʥaʯeʥʥʶ pʷʜʫ L1=Y1. ɿʥaʯeʥʥʷ ʪpeʥʜʫ ʜʣʷ ʧeph oʛo ʧepioʜʫ ʜopiʚʥʶʻ 0 (T1=0). 

2)ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʢoeʬiʮiʻʥʪiʚ ʟʛʣaʜʞʫʚaʥʥʷ k(ʟʛʣʘʜʞʫʚʘʥʥʷ), b(ʪʨʝʥʜʫ) 

ʬopʤʫʣʶʻʤo ʟaʜaʯʫ ʤaʪeʤaʪʠʯʥoʛo ʧpoʛpaʤʫʚaʥʥʷ:  

           (1)  

ʜe Yt ï ʬaʢʪʠʯʥe ʟʥaʯeʥʥʷ ʫ ʧepioʜ t;  

ὣ⅞ὸ ï ʧpoʛʥoʟʥe ʟʥaʯeʥʥʷ ʫ ʧepioʜ t.  
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3)ɿʥaʭʦʜʠʤʦ ʚiʜʧoʚiʜʥi ʢoeʬiʮiʻʥʪʠ, poʟʚôʷʟaʚʰʠ ʜaʥʫ ʟaʜaʯʫ ʚ ʩepeʜoʚʠʱi Excel 

ʚʠʢopʠʩʪoʚʫʶʯʠ ʥaʜʙʫʜoʚʫ çʇoʰʫʢ pi ehʥèɹ. ʊʦʜʽ, k(ʟʛʣʘʜʞʫʚʘʥʥʷ)=0,45, 

b(ʪʨʝʥʜʫ)=0,32. 

4)ʈoʟpaʭʦʚʫʻʤʦ ʧpoʛʥoʟʥi ʟʥaʯeʥʥʷ ʥa 3 ʪʦʯʢʠ. ɼʣʷ ʮʴoʛo: 

a) poʟpaʭʫʻʤo ʟʛʣaʜʞeʥʠʡ eʢʩʧoʥeʥʮiaʣʴʥʠʡ pʷʜ ὒὸ;  
b) ʚʠʟʥaʯʠʤo ʟʥaʯeʥʥʷ ʪpeʥʜʫ Ὕὸ;  
c) poʟpaʭʫʻʤo ʢoeʬiʮiʻʥʪʠ ʩeʟoʥʥoʩʪi Ὓὸ;  
d) ʧoʙʫʜʫʻʤo ʧpoʛʥoʟ ʥa 3 ʪoʯʢʠ  

=1, 2, 3        (2) 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʫ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ ʫ ʥʘʩʪʫʧʥʠʭ 3 ʪʦʯʢʘʭ ʩʪʘʥʦʚʠʪʠʤʝ 

ʚʽʜʧʦʚʽʜʥʦ 16216, 16498 ʪʘ 16780 ʪʠʩ. ʰʪ. (ʈʠʩ.2)  

ʈʠʩ.2. ʇʨʦʛʥʦʟ ʚʠʧʫʩʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʫʢʨʘʾʥʦʤʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʠʩ.ʰʪ 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʫ 2 ʧʦʢʘʟʘʚ, ʱʦ ʦʯʽʢʫʻʪʴʩʷ ʧʝʚʥʝ ʟʨʦʩʪʘʥʥʷ ʚ ʢʨʘʾʥʽ ʚʠʜʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʘʣʝ ʟʘʚʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘʢʠʭ 

ʚʠʜʘʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. 

ɺʠʩʥʦʚʦʢ. ɺʠʜʘʚʥʠʯʠʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʤʘʻ ʟʥʘʯʥʠʡ 

ʪʚʦʨʯʠʡ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʪʘ ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ, ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ, ʤʦʛʣʘ ʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʠʪʴ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ 

ʚʽʪʯʠʟʥʷʥʦʾ ʢʥʠʛʠ, ʟʦʢʨʝʤʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʪʘ ʥʘʜʘʥʥʷ ʡʦʤʫ ʨʠʩ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʥʦʾ 

ʽʥʜʫʩʪʨʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ɺiʩʥʠʢ ʂʥʠʞʢoʚoʾ ʧaʣaʪʠ. ï 2019. ï ˉ 3. ïC. 9-17. 
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ʋɼʂ 636:637 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ʈʀʅʂʋ ʇʈʆɼʋʂʎɯɰ ʇʊɸʍɯɺʅʀʎʊɺɸ ɺ 

ʋʂʈɸɰʅɯ 

ɼʫʭʥʦʚʩʴʢʘ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 

ʇʪʘʭʽʚʥʠʮʪʚʦ ʻ ʦʜʥʽʻʶ ʟ ʝʢʦʥʦʤʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʨʦʟʚʠʪʢʫ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʇʪʠʮʷ ʥeʚʠʙaʛʣʠʚa ʜʦ ʢʣiʤaʪʠʯʥʠʭ yʤʦʚ, ʪʦʤy ʾʾ ʨʦʟʚʦʜʷʪʴ ʥa 

ʚciʡ ʪeʨʠʪʦʨiʾ ʋʢʨaʾʥʠ. ʉʠcʪeʤa yʪʨʠʤaʥʥʷ ʜaʻ ʟʤʦʛy ʰʚʠʜʢʦ ʤeʭaʥiʟyʚaʪʠ ʚʠʨʦʙʥʠʯi 

ʧʨʦʮecʠ. ʊʦʤy ʚʠʨʦʱyʚaʥʥʷ ʧʪʠʮi ʜʦcʪyʧʥe ʙʘʛʘʪʴʦʤ ʧiʜʧʨʠʻʤcʪʚaʤ. 

ʇʦʛʦʣʽʚôʷ ʧʪʠʮʽ ʥʘ ʧʦʯʘʪʦʢ 2018 ʨʦʢʫ ʩʪʘʥʦʚʠʣʦ 204,8 ʪʠʩ. ʛʦʣʽʚ, ʱʦ ʥʘ 1,5% ʙʽʣʴʰʝ 

ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮ ̔ʽ ʥʘ 17,3% ʙʽʣʴʰʝ ʥʽʞ ʫ  2008 ʨʦʮ.̔  

ʉʪʘʥʦʤ ʥʘ 01.01.2019 ʨʦʢʫ ʧʦʛʦʣʽʚô ̫ʧʪʠʮʽ ʩʪʘʥʦʚʠʪʴ 211,7 ʤʣʥ ʛʦʣʽʚ, ʱʦ ʥʘ 3,3% 

ʙʽʣʴʰʝ ʥʽʞ ʚ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ ʤʠʥʫʣʦʛʦ ʨʦʢʫ.  

ʇʨʦʪʷʛʦʤ 2008 ï 2018 ʨʦʢʽʚ ʥʘ ʨʠʥʢʫ ʤôʷʩʘ ʚʽʜʙʫʣʠʩʷ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ. ʋ 

ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʘ ʪʘ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʤôʷʩʦ ʧʪʠʮʽ ʟʘʡʤʘʻ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ, 

ʟʦʢʨʝʤʘ ʫ 2018 ʨʦʮʽ ï 52 %. ɿʘ ʮʝʡ ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ 1258,9 ʪʠʩ. ʪ ʤôʷʩʘ ʧʪʠʮʽ, 

ʱʦ ʥʘ 5,9% ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʽ ʥʘ 36,9% ʙʽʣʴʰʝ, ʥʽʞ ʫ 2008 ʨʦʮʽ. (ʈʠʩ.1.)  

 

ʈʠʩ.1. ɼʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤôʷʩʘ ʧʪʠʮʽ ʚ ʋʢʨʘʾʥʽ ʫ ʟʘʙʽʡʥʽʡ ʤʘʩʽ, ʪʠʩ.ʪ. 

[ɼʞʝʨʝʣʦ: ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ] 

ʄ'ʷʩʦ ʧʪʠʮʽ ʯʠ ʥʝ ʻʜʠʥʘ ʚʽʪʯʠʟʥʷʥʘ ʛʘʣʫʟʴ ʪʚʘʨʠʥʥʠʮʪʚʘ ̫ ʢʘ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʠʡ 

ʨʦʟʚʠʪʦʢ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ɸʥʘʣʽʟ ʙʘʣʘʥʩʫ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ 

ʧʦʢʘʟʘʚ ʜʦʤʽʥʫʚʘʣʴʥʫ ʧʦʟʠʮʽʶ ʤôʷʩʘ ʧʪʠʮʽ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ ʩʝʨʝʜ ʽʥʰʠʭ ʚʠʜʽʚ ʤôʷʩʘ ʽ ʪʝ, ʱʦ ʜʝʰʝʚʝ ʤôʷʩʦ ʧʪʠʮʽ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ 

ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ.  

ʉʧʦʞʠʚʘʥʥʷ ʤôʷʩʘ ʧʪʠʮʽ ʚ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʟʨʦʩʪʘʻ ʱʦʨʦʢʫ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʝʥʰʦʶ 

ʚʘʨʪʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʚʠʜʽʚ ʤôʷʩʘ, ʪʦʙʪʦ ʜʦʩʪʫʧʥʽʩʪʶ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ 

ʪʘ ʙʽʣʴʰʦʶ ʧʨʠʚʘʙʣʠʚʽʩʪʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʷʢʦʩʪʽ ʚʽʜʥʦʩʥʦ ʜʽʻʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ.  

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʨʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤô̫ʩʘ ʪʘ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʪʝʞ ʩʪʘʙʽʣʴʥʘ, ʫ 

ʥʽʡ ʜʦʤʽʥʫʻ ʯʘʩʪʢʘ ʤôʷʩʘ ʧʪʠʮʽ. ʉʘʤʝ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ ʧʦʣʦʚʠʥʠ ʨʘʮʽʦʥʫ ʧʝʨʝʩʽʯʥʠʭ 

ʫʢʨʘʾʥʮʽʚ ʽ ʾʾ ʯʘʩʪʢʘ ʟʨʦʩʪʘʻ: 2017-ʡ ï 24,34 ʢʛ ʥʘ ʦʜʥʫ ʦʩʦʙʫ (49,7% ), 2018-ʡ ï 25,15  ʢʛ 

(51,9% ʚʩʴʦʛʦ ʩʧʦʞʠʪʦʛʦ ʟʘ ʨʽʢ ʤôʷʩʘ). 

ʅʘʡʙʽʣʴʰʠʤ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʦʤ ʤ'ʷʩʘ ʧʪʠʮʽ ʻ ʘʛʨʦʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʭʦʣʜʠʥʛ 

çʄʠʨʦʥʽʚʩʴʢʠʡ ʭʣʽʙʦʧʨʦʜʫʢʪè, ʷʢʠʡ  ʟʘʡʤʘʻ 53,5% ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤôʷʩʘ ʧʪʠʮʽ.  
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ɯʟ 330 ʪʠʩ. ʪʦʥ ʝʢʩʧʦʨʪʦʚʘʥʦʾ ʢʫʨʷʪʠʥʠ 288,3 ʪʠʩ. ʪ. ʟʘʙʝʟʧʝʯʠʣʘ ʢʦʤʧʘʥʽʷ 

ñʄʠʨʦʥʽʚʩʴʢʠʡ ʍʣʽʙʦʧʨʦʜʫʢʪò. ʋ ʩʽʯʥʽ-ʩʝʨʧʥʽ 2019 ʨʦʢʫ ʋʢʨʘʾʥʘ ʥʘʨʦʩʪʠʣʘ ʝʢʩʧʦʨʪ 

ʤ'ʷʩʘ ʧʪʠʮʽ ʪʘ ʩʫʙʧʨʦʜʫʢʪʽʚ ʥʘ 28,4% ï ʜʦ 275,5 ʪʠʩʷʯ ʪʦʥ, ʫ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 

ʝʢʩʧʦʨʪ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ ʚʠʨʽʩ ʥʘ 20,4% ï ʜʦ 401,8 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. ʉʝʛʤʝʥʪ ʤôʷʩʘ 

ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ ʻ ʪʦʧʦʚʠʤ ʥʝ ʣʠʰʝ ʚ ʤôʷʩʥʽʡ ʛʘʣʫʟʽ, ʘʣʝ ʟʘʛʘʣʦʤ ʫ ʧʨʦʜʦʚʦʣʴʩʪʚʽ. 

ɺʽʪʯʠʟʥʷʥʠʤ ʢʦʤʧʘʥʽʷʤ ʚʜʘʣʦʩʷ ʚʽʜʚʘʥʪʘʞʠʪʠ ʤôʷʩʘ ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 

330,65 ʪʠʩ. ʪ (506,6 ʤʣʥ ʉʐɸ). ɿʘʛʘʣʦʤ ʦʙʩʷʛʠ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʤôʷʩʦʤ ʧʪʠʮʽ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ (ʈʠʩ.2). 

 

ʈʠʩ 2. ɼʠʥʘʤʽʢʘ ʝʢʩʧʦʨʪʫ ʤôʷʩʘ ʧʪʠʮʽ ʚ ʋʢʨʘʾʥʽ ʫ ʟʘʙʽʡʥʽʡ ʤʘʩʽ, ʪʠʩ.ʪ. 

[ɼʞʝʨʝʣʦ: ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ] 

ʅʘʡʙʽʣʴʰʝ ʫʢʨʘʾʥʩʴʢʦʛʦ ʤôʷʩʘ ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ ʫ 2018 ʨʦʮʽ ʚʽʜʚʘʥʪʘʞʠʣʠ ʜʦ: 

ʅʽʜʝʨʣʘʥʜʽʚ (14,9%), ɯʨʘʢʫ (11,1%), ʉʘʫʜʽʚʩʴʢʦʾ ɸʨʘʚʽʾ (9,7%) ʪʘ ʉʣʦʚʘʯʯʠʥʠ (9,5%). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʠʥʢʫ ʤôʷʩʘ ʧʪʠʮʽ ʪʘ ʷʻʮʴ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ 

ʩʪʨʠʤʫʶʯʽ ʬʘʢʪʦʨʠ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʚʠʪʨʘʪ. ʅʘʚʽʪʴ ʟʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʪʚʘʨʠʥ ʪʘ ʧʪʠʮʽ ʚʘʞʢʦ ʜʦʩʷʛʪʠ 

ʙʘʞʘʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ. ʊʘʢ, ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ ʚʠʪʨʘʪʠ ʛʘʣʫʟʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʪʨʘʪ 

ʥʘ ʢʦʨʤʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜ ʮʽʥ ʥʘ ʟʝʨʥʦ, ʙʽʣʢʦʚʦ-ʚʽʪʘʤʽʥʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʘʚʢʠ. ʋ 

ʩʪʨʫʢʪʫʨʽ ʚʠʪʨʘʪ ʢʦʨʤʦʚʘ ʩʢʣʘʜʦʚʘ ʟʘʡʤʘʻ ʜʦ 70 ʚʽʜʩʦʪʢʽʚ.  

ɺʘʨʪʽʩʪʴ ʢʫʨʷʪʠʥʠ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʙʽʣʴʰʠʣʘʩʴ ʤʘʡʞʝ ʚʜʚʽʯʽ, ʱʦ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ 

ʨʦʩʪʦʤ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʧʠʪʫ ʪʘ ʚʠʩʭʽʜʥʠʤ ʮʽʥʦʚʠʤ ʪʨʝʥʜʦʤ ʥʘ 

ʩʫʤʽʞʥʠʭ ʨʠʥʢʘʭ ʤôʷʩʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷʤ ʩʚʽʪʦʚʦʛʦ ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ ʚʠʜ 

ʤôʷʩʘ.  

ɺʠʩʥʦʚʦʢ. ʋ ʥʠʥʽʰʥʽʭ ʫʤʦʚʘʭ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ ʛʘʣʫʟʴ ʧʪʘʭʽʚʥʠʮʪʚʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ï ʟʨʦʩʪʘʻ ʧʦʛʦʣʽʚôʷ, ʟʙʽʣʴʰʫʪʁʴʩʷ ʦʙʩʷʛʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʪʘ ʤôʷʩʘ ʧʪʠʮʽ, ʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪʫ ʪʘ ʩʢʦʨʦʯʫʶʪʴʩʷ ʾʭ ʽʤʧʦʨʪ.  

ʅʘʨʦʱʫʚʘʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʷʢ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘʢ ʽ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʩʧʨʠʷʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʽʥʘ, ʦʩʢʽʣʴʢʠ 

ʧʨʦʜʫʢʮʽʷ ʧʪʘʭʽʚʥʠʮʪʚʘ ʻ ʧʦʨʽʚʥʷʥʦ ʜʝʰʝʚʦʶ ʪʘ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ï 

ʷʢʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ ʷʻʮʴ ʽ ʤôʷʩʘ ʧʪʠʮʽ, ʱʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʘ ʯʘʩʦʤ ʻ ʚʠʱʦʶ, ʥʽʞ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʽʤʧʦʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʉʝʛʤʝʥʪ ʤôʷʩʘ ʩʚʽʡʩʴʢʦʾ ʧʪʠʮʽ ʧʨʦʜʦʚʞʫʻ 

ʙʫʪʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʫ 2019 ʨʦʮʽ. 
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ʆʪʞʝ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ ʫʢʨʘʾʥʩʴʢʽ 

ʚʠʨʦʙʥʠʢʠ ʟʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘʩʠʪʠʪʠ ʚʣʘʩʥʠʡ ʨʠʥʦʢ ʜʝʰʝʚʦʶ ʪʘ ʷʢʽʩʥʦʶ ʧʨʦʜʫʢʮʽʶ, 

ʘ ʡ ʟʘʡʥʷʪʠ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ  

1. ɻʘʣʘʻʚʘ ʃ.ɺ., ʂʦʚʘʣʴ ʊ.ɺ., ʐʫʣʴʛʘ ʅ.ɻ. ɽʢʦʥʦʤʽʢʦ - ʤʘʪʝʤʘʪʠʯʥʠʡ ʩʣʦʚʥʠʢ. ï 

ʂ.: ɺʎ "ʂʦʤʧʨʠʥʪ" 2017. ï 336 ʩ.  

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

http://ukrstat.gov.ua/ 

3. ʂʘʨʧʝʥʢʦ ʉ.ʄ. ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʧʪʘʭʽʚʥʠʮʪʚʘ // ʉ.ʄ. ʂʘʨʧʝʥʢʦ / 

ɽʢʦʥʦʤʽʢʘ ʽ ʤʝʥʝʜʞʤʝʥʪ. ï 2016. ï ˉ7. ï ʉ. 2-9. 

4. ʉʢʨʠʧʥʠʢ ɸ.ɺ., ɻʘʣʘʻʚʘ ʃ.ɺ., ʂʦʚʘʣʴ ʊ.ɺ., ʐʫʣʴʛʘ ʅ.ɻ ʄʘʪʝʤʘʪʠʯʥʘ 

ʩʪʘʪʠʩʪʠʢʘ / .ʂ.: ɺʎ "ʂʦʤʧʨʠʥʪ" 2018. - 380ʩ. 
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ʋɼʂ 004.42 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇʆɾɽɾ 

ɿʽʙʮʝʚʘ ɯ.ʉ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʦʥʽʪʦʨʠʥʛ ʧʦʞʝʞ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ, ʦʩʢʽʣʴʢʠ ʧʦʞʝʞʽ, 

ʷʢ ʧʨʠʨʦʜʥʽ (ʣʽʩʦʚʽ), ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ, ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʥʝʘʙʠʷʢʫ ʟʘʛʨʦʟʫ ʣʶʜʷʤ ʪʘ 

ʧʨʠʨʦʜʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʪʠʤ ʨʝʛʽʦʥʘʤ, ʚ ʷʢʠʭ ʥʘʷʚʥʽ 

ʫʥʽʢʘʣʴʥʽ ʫʤʦʚʠ, ʱʦ ʤʦʞʫʪʴ ʧʦʛʽʨʰʠʪʠ ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ. ɺ ʋʢʨʘʾʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 3 

ʪʘʢʠʭ ʨʝʛʽʦʥʠ:  

¶ ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɿʦʥʘ ɺʽʜʯʫʞʝʥʥʷ ï ʨʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ; 

¶ ɿʦʥʘ ɸʊʆ ï ʟʘʛʨʦʟʘ ʯʝʨʝʟ ʙʦʻʧʨʠʧʘʩʠ, ʱʦ ʥʝ ʚʠʙʫʭʥʫʣʠ; 

¶ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ ï ʨʝʢʦʨʜʥʽ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʡʙʽʣʴʰʘ ʥʘʧʽʚʧʫʩʪʝʣʷ ʚ 

ɭʚʨʦʧʽ. 

ɿʤʽʥʶʶʪʴʩʷ ʨʝʞʠʤʠ ʧʦʞʝʞ ʪʘ ʧʦʛʽʨʰʫʶʪʴʩʷ ʾʭ ʥʘʩʣʽʜʢʠ ʚʥʘʩʣʽʜʦʢ: 

¶ ɿʤʽʥʘ ʮʽʣʝʡ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʘ ʽʟ ʤʘʩʦʚʠʤ ʚʽʜʩʝʣʝʥʥʷʤ ʽʟ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʾʭ ʟʘʥʝʧʘʜ; 

¶ ʗʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʦʙʨʦʙʢʠ ʟʝʤʝʣʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʡʤʠʩʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ; 

¶ ɽʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ 

(ʧʦʛʽʨʰʝʥʥʷ ʨʽʚʥʷ ʧʦʩʫʭ ʪʘ ʾʭ ʪʨʠʚʘʣʦʩʪʽ); 

¶ ʇʽʜʚʠʱʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʜʦ ʧʦʞʝʞ, ʱʦ ʰʢʦʜʷʪʴ ʩʽʣʴʩʴʢʠʤ ʧʦʩʝʣʝʥʥʷʤ 

ʪʘ ʩʝʣʠʱʘʤ ʤʽʩʴʢʦʛʦ ʪʠʧʫ. 

ʇʦʪʦʢʠ ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʞʝʞ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 1. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʦʪʦʢʽʚ ʜʘʥʠʭ 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʦʯʘʪʢʫ ʘʥʘʣʽʟʫ ʩʣʫʛʫʚʘʪʠʤʫʪʴ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 

¶ ɹʣʠʟʴʢʽ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʘʥʽ ʧʨʦ ʟʘʛʦʨʘʥʥʷ (MODIS MOD14/MYD14 Fire and 

Thermal Anomalies product (FIRMS); 

¶ ʑʦʤʽʩʷʯʥʽ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʡ, ʧʨʦʡʜʝʥ ̔ʧʦʞʝʞʘʤʠ (MCD64A1.006 MODIS Burned 

Area Monthly Global 500m); 

¶ ɻʣʦʙʘʣʴʥʘ ʢʘʨʪʘ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ (Global Forest Change v. 1.5) 

¶ ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ Landsat 8 OLI  ̔Landsat 7 ETM+ ʜʣʷ ʚʘʣʽʜʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʢʘʨʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ: 

¶ ɻʘʨʷʯʽ ʪʦʯʢʠ ʧʨʦʜʫʢʪʫ MOD14/MYD14 ʧʦʢʘʟʫʶʪʴ ʢʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʘ ʧʽʢʩʝʣʷ, ʱʦ 

ʤʘʻ ʨʦʟʤʽʨ 1ʭ1 ʢʤ ʪʘ ʚ ʷʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʦʤʘʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʯʘʩ ʧʦʞʝʞʽ. 
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¶ ɸʣʛʦʨʠʪʤ ʚʠʷʚʣʷʻ ʪʦʯʢʠ, ʱʦ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʧʣʦʱʫ 100ʤ2; 

¶ ʂʦʞʥʽʡ ʪʦʯʮʽ ʧʨʠʩʚʦʶʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʛʦʨʘʥʥʷ ʚʽʜ 0 ʜʦ 100; 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ̒  ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʦʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ, ʱʦ ʤʦʞʣʠʚʝ ʣʠʰʝ ʥʘ 

ʦʩʥʦʚʽ ʱʦʜʝʥʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʛʦʨʘʥʥʷ. ɼʦʮʽʣʴʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ 

ʧʨʠʨʦʜʥʘ ʧʦʞʝʞʘ ʤʘʻ ʟʥʘʯʥʫ ʧʣʦʱʫ, ʾʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʤʝ ʜʝʢʽʣʴʢʘ ʛʘʨʷʯʠʭ ʪʦʯʦʢ 

ʦʜʥʦʯʘʩʥʦ. 

ʊʨʝʪʽʤ ʝʪʘʧʦʤ ʻ ʦʮʽʥʢʘ ʧʣʦʱʽ ʧʦʞʝʞ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʱʦʤʽʩʷʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟʛʘʨʠʱ MCD64 ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 500ʤ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ: 

¶ ɼʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʠʭ ʦʙʣʘʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʱʦʜʝʥʥʽ ʜʘʥʽ ʧʨʦʜʫʢʪʫ 

MOD14/MYD14ʧʨʦ ʪʝʨʤʘʣʴʥʽ ʘʥʦʤʘʣʽʾ; 

¶ ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʨʽʟʢʠʭ ʟʤʽʥ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʞʝʞʘʤʠ, ʪʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʘ ʜʘʪʘ ʧʦʞʝʞʽ; 

¶ ʇʨʦʜʫʢʪ MCD64 ʧʦʩʪʘʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʦʟʘʾʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʙʠʪʢʠ ʧʦʞʝʞ. 

ʆʪʞʝ, ʚʠʟʥʘʯʝʥʽ ʧʦʪʦʢʠ ʜʘʥʠʭ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʘʤʠ ʫ ʟʦʥʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʚ ʋʢʨʘʾʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʧʫʪʥʠʢʦʚʽ 

ʜʘʥʽ ʪʘ ʾʭ ʧʨʘʚʠʣʴʥʘ ʧʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʚ ʩʝʨʝʜʦʚʠʱʽ QGIS ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥ̫ ʧʨʠʨʦʜʥʠʤʠ ʧʦʞʝʞʘʤʠ. 
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ʆʎɯʅʂɸ ʇʆʊɽʅʎɯɸʃʋ ɹɯʆɽʅɽʈɻɽʊʀʂʀ ʋʂʈɸɰʅʀ 

ʅʘʤôʷʩʝʥʦ ʖ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʢʨʠʧʥʠʢ ɸ.ɺ. 

ɺ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ  ʦʩʥʦʚʥʽ ʥʘʜʽʾ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʙʽʦʝʥʝʨʛʝʪʠʢʫ, ʷʢʘ 

ʜʦ 2020 ʨʦʢʫ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 11% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚ ʢʨʘʾʥʽ [2].  

ʇʨʠ ʯʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʙʽʦʝʥʝʨʛʝʪʠʢʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ 

ʝʥʝʨʛʝʪʠʯʥʦʶ ʩʠʨʦʚʠʥʦʶ ʟʘ ʨʘʭʫʥʦʢ ʜʽʷʣʴʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ. ɯʩʥʫʻ ʡ 

ʽʥʰʘ ʪʦʯʢʘ ʟʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʷʢʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʚʽʜʥʦʚʣʶʻʤʦ ʝʥʝʨʛʝʪʠʢʫ ʽ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʧʦʪʨʽʙʥʦ ʟʘʜʽʷʪʠ ʧʦʪʝʥʮʽʘʣ ʣʽʩʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ. ʆʜʥʘʢ ʜʦʩʚʽʜ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʷʢʽ ʚʞʝ ʫʞʝ ʟʨʦʙʠʣʠ ʙʘʛʘʪʦ ʢʨʦʢʽʚ ʥʘ ʰʣʷʭʫ ʜʦ ʟʘʤʽʥʠ ʪʨʘʜʠʮʽʡʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʫʚʘʥʴ ʚ ʪʝʭʥʽʢʫ, 

ʧʝʨʩʦʥʘʣ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʝʣʠʢʽ ʧʦʪʦʢʠ ʣʽʩʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʨʦʚʠʥʠ.  

ʅʘ ʮʝʡ ʯʘʩ ʚʞʝ ʽʩʥʫʶʪʴ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʢʨʽʤ ʪʦʛʦ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤ 

ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʪʦʩʪʽ ʦʜʠʥʠʮʽ ʝʥʝʨʛʽʾ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʛʝʥʝʨʘʮʽʾ ʟʘ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ. ɿ ʘʥʘʣʽʟʫ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʯʦʤʫ ʫʢʨʘʾʥʩʴʢʽ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʚʢʣʘʜʘʶʪʴ ʙʽʣʴʰʝ ʢʦʰʪʽʚ ʟʚʠʯʘʡʥʦ ʫ ʩʦʥʷʯʥʫ ʝʥʝʨʛʝʪʠʢʫ (ʤʝʥʰʠʡ 

ʚʧʣʠʚ ʝʬʝʢʪʫ ʤʘʩʰʪʘʙʫ ʢʦʣʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʢʨʘʱʫʶʪʴʩʷ ʟ ʟʨʦʩʪʘʥʥʷʤ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ). 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʙʽʦʝʥʝʨʛʝʪʠʢʠ  ʪʦ ʥʘ ʮʝʡ ʯʘʩ ʚʞʝ ʽʩʥʫʶʪʴ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʽ 

ʧʝʨʝʜʫʤʦʚʠ  ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ ʜʦ  

ʚʨʘʭʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʣʠʰʢʽʚ ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʩʦʥʷʰʥʠʢʫ, 

ʧʰʝʥʠʮʽ, ʢʫʢʫʨʫʜʟʠ, ʩʦʾ ʪʘ ʽʥʠhʭ ʢʫʣʴʪʫʨ). ɼʣʷ ʮʴʦʛʦ ʽʩʥʫʶʪʴ ʦʮʽʥʢʠ ʚʽʜʩʦʪʢʫ ʚʘʛʠ  

ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʣʠʰʢʽʚ [9,10].  ɼʦ ʨʝʯʽ ʚ ʢʨʘʾʥʘʭ ɭʉ ʜʝ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʽʦʝʥʝʨʛʝʪʠʢʘ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʡ ʚʥʝʩʦʢ  ʚ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ 

ʧʦʚʠʥʥʦ ʚʥʦʩʠʪʴ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʘ ʥʝ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ  [8].  

ʆʩʢʽʣʴʢʠ ʝʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʙʫʜʦʚʘʥʦ ʜʦ 2035 ʨʦʢʫ ʪʦ ʟʨʦʙʠʤʦ ʦʮʽʥʢʫ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʷʢʘ ʙʫʜʝ ʚʠʨʦʙʣʷʪʴʩʷ ʢ ʮʴʦʤʫ ʯʘʩʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʜʘʥʽ 

ʜʝʨʞʢʦʤʩʪʘʪʫ ʟ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ (ʪʘʙʣ.1) ʧʦʯʠʥʘʶʯʠ ʟ 2005 ʧʦ 

2018 ʨʦʢʠ (ʨʠʩ.1). ʃʽʥʽʡʥʘ  ʤʦʜʝʣʴ ʟʨʦʩʪʘʥʥʷ ʟ ʯʘʩʦʤ ʦʙʩʷʛʽʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʣʠʰʢʽʚ 

ʚʠʷʚʠʣʘʩʴ ʜʦʩʪʘʪʥʴʦ ʘʜʝʢʚʘʪʥʘ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ  87%, ʪʘ ʟʥʘʯʠʤʠʤʠ 

ʨʝʛʨʝʩʽʡʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ (ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʥʝ ʧʝʨʝʚʠɦ ʫʻ 0,0001). 

 

 
 

ʈʠʩ.1. ʇʨʦʛʥʦʟ ʦʙʩʷʛʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʠʰʢʽʚ  ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ ʚ ʤʣʥ. ʪ. 

ʥʘʬʪʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ 

ɼʞʝʨʝʣʦ: ʚʣʘʩʥʽ ʨʦʟʨʘʭʫʥʢʠ  
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ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʶ ʩʠʨʦʚʠʥʦʶ ʟ ʧʦʟʠʮʽʡ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʠʙʫʪʢʽʚ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ,  ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʟ ʟʘʛʘʣʴʥʠʭ ʧʦʟʠʮʡ̔ ʦʧʪʠʤʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ 

ʙʽʟʥʝʩʫ. ɼʣʷ ʮʴʦʛʦ ʥʘʚʝʜʝʤʦ ʜʘʥʽ ʟʘ ʜʦʭʦʜʘʤʠ ʪʘ ʚʠʪʨʘʪʘʤʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʢʨʝʤʠʭ 

ʢʫʣʴʪʫʨ. ɺʽʜʨʘʟʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʜʘʥʽ  ʮʽʥʠ ʥʘ ʦʜʠʥʠʮʶ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʮʽʥʘʤʠ 

ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʘ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʪʨʠʤʫʻ ʚʠʨʦʙʥʠʢ. 

ʊʘʙʣ. 1  ʎʽʥʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ 

2017 ʨʦʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʣʠʰʢʽʚ (ʮʽʥʘ 1 ʪʦʥʠ ʥʘʬʪʠ 410 USD) 

ʂʫʣʴʪʫʨʘ ʎʽʥʘ 

USD/ʪ. 

 

ɺʠʪʨʘʪʠ 

USD./ʪ. 

 

ʋʨʦʞʘʡʥʽʩʪʴ 

ʪʦʥʥ / 1 ʛʘ. 

(ʩʝʨʝʜʥʷ ʟʘ 

ʪʨʠ ʨʦʢʠ) 

ɽʥʝʨʛʝʪʠʯʥʘ 

ʙʽʦʤʘʩʘ ʟ 1 

ʛʘ., ʪʦʥʥ 

ʥʘʬʪ. 

ʝʢʚʽʚʘʣʝʥʪʫ 

 ʇʨʠʙʫʪʦʢ ʟ 

1 ʛʘ., USD ʟʘ 

ʦʩʥʦʚʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ 

ʇʦʪʝʥʮʽʡʥʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʧʨʠʙʫʪʦʢ ʟ 1 

ʛʘ., USD 

ʇʰʝʥʠʮʷ 159 65 4,1 0,39 385 163 

ʉʦʥʷʰʥʠʢ 406 147 2,2 0,84 570 349 

ʂʫʢʫʨʫʜʟʘ 154 71 5,9 0,81 490 338 

ʗʯʤʽʥ ɹ 146 42 3,2 0,30 333 127 

ʉʦʷ 209 186 2,0 0,29 46 119 

ʇʨʦʩʦ 173 58 1,7 0,24 196 101 

ɻʨʝʯʢʘ 600 159 1,0 0,14 441 60 

ɿʝʨʥʦʙʦʙʦʚʽ 147 119 2,4 0,53 67 222 

ʆʚʝʩ 155 25 2,4 0,23 312 95 

ɾʠʪʦ 156 48 2,8 0,27 302 111 

ɼʞʝʨʝʣʦ: ʚʣʘʩʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʧʽʜʩʪʘʚʽ [1,4,5]  

ɼʣʷ ʧʦʙʫʜʦʚʠ  ʤʦʜʝʣʽ ʚʚʝʜʝʤʦ ʥʘʩʪʫʧʥʽ ʧʦʟʥʘʯʝʥʥʷ :  

-ix ʧʣʦʱʘ ʽ ʢʫʣʴʪʫʨʠ (ʽ=1,2,..,N); N=K+L+M:  K ï ʂʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ 

(ʧʰʝʥʠʮʷ, ʩʦʥʷʰʥʠʢ, ʢʫʢʫʨʫʜʟʘ) ʟ ʦʙʤʝʞʝʥʥʷʤ 8 ʤʣʥ. ʛʘ; L ï ʂʽʣʴʢʽʩʪʴ ʜʨʫʛʦʨʷʜʥʠʭ 

ʢʫʣʴʪʫʨ (ʷʯʤʽʥʴ, ʩʦʷ) ʟ ʦʙʤʝʞʝʥʥʷʤ 3 ʤʣʥ. ʛʘ; M ï ʂʽʣʴʢʽʩʪʴ ʢʫʣʴʪʫʨ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ 

(ʚʩʽ ʽʥʰʽ) ʟ ʦʙʤʝʞʝʥʥʷʤ 0,5 ʤʣʥ. ʛʘ. 

-ʽy ʫʨʦʞʘʡʥʽʩʪʴ ʟ 1 ʛʘ ʽ ʢʫʣʴʪʫʨʠ (ʪ/ʛʘ); -ʨ̔ ʮʽʥʘ 1ʪ ʽ ʧʨʦʜʫʢʮʽʾ ; -ʩ̔ ʚʠʪʨʘʪʠ ʥʘ 1 

ʛʘ; --= iiii cpypr ʧʨʠʙʫʪʦʢ ʟ 1 ʛʘ; -im ʚʽʜʩʦʪʦʢ ʫʨʦʞʘʶ ʚʽʜ ʚʩʽʻʾ ʙʽʦʤʘʩʠ ʢʫʣʴʪʫʨʠ;  

q=0,095 ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʦʜʫ ʙʽʦʤʘʩʠ ʚ ʪʦʥʠ ʥʘʬʪʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ;
  

pr - ʮʽʥʘ 1 ʪʦʥʠ ʥʘʬʪʠ. 

ʊʦʜʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ʜʝ S=22,5 ʤʣʥ. ʛʘ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ, ʱʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ  ʧʽʜ ʢʫʣʴʪʫʨʠ, ʱʦ ʤʘʶʪʴ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ; ʉ =7,8 ʤʣʨʜ. USD ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚ ʨʽʢ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʟʝʨʥʦʚʠʭ ʥʘ ʧʣʦʱʽ 22,5 ʤʣʥ. ʛʘ (ʙʶʜʞʝʪʥʝ ʦʙʤʝʞʝʥʥʷ ʟʘ 2017 ʨʽʢ).  
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ʊʘʙʣ.2.  ʈʦʟʚôʷʟʦʢ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʟʘ ʜʘʥʠʤʠ  2017 ʨʦʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷ  ʽ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ (ʚ ʜʫʞʢʘʭ) ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʂʫʣʴʪʫʨʘ 

 

ʋʨʦʞʘʡʥʽʩʪʴ 

ʪ./ʛʘ. 

 

ʇʣʦʱʘ, 

ʤʣʥ. 

ʛʘ. 

ʅʘʬʪʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ 

ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʤʣʥ.  ʪʦʥʥ 

ʥʘʬʪʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ 

ʇʰʝʥʠʮ ̫ 4,1 6,5(6,0) 2,53 

ʉʦʥʷʰʥʠʢ 2,2 8,0 6,69 

ʂʫʢʫʨʫʜʟʘ 5,9 8,0 6,48 

ʗʯʤʽʥʴ 3,2 0,0 0 

ʉʦʷ 2,0 0,0 0 

ʇʨʦʩʦ 1,7 0,0 0 

ɻʨʝʯʢʘ 1,0 0,0(0,5) 0 

ɿʝʨʥʦʙʦʙʦʚʽ 2,4 0,0 0 

ʆʚʝʩ 2,4 0,0 0 

ɾʠʪʦ 2,8 0,0 0 

ɺʩʴʦʛʦ 4,1 22,5 15,70 

ɼʞʝʨʝʣʦ: ʚʣʘʩʥʽ ʨʦʟʨʘʭʫʥʢʠ  

ʗʢ ʩʣʽʜʫʻ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʧʣʦʱ ʧʽʜ ʦʢʨʝʤʽ ʢʫʣʴʪʫʨʠ  ʚ ʨʽʰʝʥʥʽ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ 

ʟʘʜʘʯʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ  ʧʨʠʩʫʪʥʽ ʪʽʣʴʢʠ ʪʨʠ ʛʦʣʦʚʥʽ ʧʦʪʝʥʮʽʡʥʦ 

ʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ: ʧʰʝʥʠʮʷ, ʩʦʥʷʰʥʠʢ, ʢʫʢʫʨʫʜʟʘ. ʇʨʠ ʮʴʦʤʫ ʟʘʧʦʚʥʝʥʽ ʚʩʽ ʥʘʷʚʥʽ 

ʧʣʦʱʽ. ʎʽʣʴʦʚʘ ʬʫʥʢʮ̔ʷ, ʱʦ ʚʢʣʶʯʘʻ ʝʥʝʨʛʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʜʦʨʽʚʥʶʻ 18 ʤʣʨʜ. USD ʧʨʠ 

ʮʴʦʤʫ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʣʠʰʢʽʚ ʩʢʣʘʜʘʻ 6,4 ʤʣʨʜ. USD.   

ʊʝʧʝʨʽʰʥʽʡ ʩʪʘʥ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʟʘʣʠʰʢʽʚ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʦʙʩ̫ʟʽ ʙʽʣʴʰ ʥʽʞ 12 ʤʣʥ. ʪʦʥ ʥʘʬʪʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ, 

ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʦʙʩʷʛʠ  ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʫʢʨʘʾʥʩʴʢʦʾ 

ʷʜʝʨʥʦʶ ʝʥʝʨʛʝʪʠʢʦʶ ʽ ʚʽʜʧʦʚʽʜʘʻ ɽʥʝʨʛʝʪʠʯʥʽʡ ʉʪʨʘʪʝʛʽʾ 2035. ʆʜʥʘʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ 

ʚʝʣʠʯʝʟʥʦʾ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʽ ʽʥʚʝʩʪʠʮ̔ʾ ʚ ʦʙʩʷʟʽ 87 ʤʣʨʜ. USD, ʘ ʮʝ ʧʨʠʙʣʠʟʥʦ 5,5 ʤʣʨʜ. 

USD ʥʘ ʨʽʢ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʨʝʜʠʪʫʚʘʥʥʷ ʘʛʨʘʨʥʠʡ ʙʽʟʥʝʩ ʧʦʚʠʥʝʥ 

ʚʢʣʘʜʘʪʠ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʧʨʠʙʫʪʦʢ ʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚ 2017 ʨʦʮʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 

http://www.ukrstat.gov.ua/operativ/operativ2018/sg/vytr_na%20ver_sg_prod/arch_vytr_na%

20ver_sg_prod_u.htm  

2. ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʜʦ 2035 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://mpe.kmu.gov.ua/minugol/doccatalog/document?id=245213112  

3. ɽʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʟ ʧʦʟʠʮʽʡ ʩʫʩʧʽʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ, 
ʉʢʨʠʧʥʠʢ ɸ.ɺ. //ʂʠʾʚ: ʂʦʤʧʨʠʥʪ, 2017-417ʩ. 

4. ɿʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʋʢʨʘʾʥʠ, ɿʦʚʥʽʰʥʷ ʪʦʨʛʽʚʣʷ, ʉʪʘʪʠʩʪʠʯʥʠʡ 

ʟʙʽʨʥʠʢ çɿʦʚʥʽʰʥʷ ʪʦʨʛʽʚʣʷ ʋʢʨʘʾʥʠ ʪʦʚʘʨʘʤʠ ʪʘ ʧʦʩʣʫʛʘʤʠè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 

http://ukrstat.gov.ua/druk/publicat/kat_u/publ10_u.htm  

5. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʙʽʨʥʠʢ ʋʢʨʩʪʘʪ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]: http://www.ukrstat.gov.ua/druk/publicat/kat_u/publ7_u.htm   

6. ʉʢʨʠʧʥʠʢ ɸ.ɺ., ɹʫʢʽʥ ɽ. ʂ. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ ʽʥʥʦʚʘʮʽʡ ʚ 

ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʄʦʥʦʛʨʘʬʽʷ, ʂʠʾʚ, ʎʇ ʂʦʤʧʨʠʥʪ.-2017 

7. ʉʦʪʥʠʢ ɯ.ʄ., ʐʚʝʮʴ ʃ.ɽ., ʄʦʤʦʪʶʢ ʃ.ɭ., ʏʦʨʪʦʢ ʖ.ɺ. ʋʧʨʘʚʣʽʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʫ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ: 

http://www.ukrstat.gov.ua/operativ/operativ2018/sg/vytr_na%20ver_sg_prod/arch_vytr_na%20ver_sg_prod_u.htm
http://www.ukrstat.gov.ua/operativ/operativ2018/sg/vytr_na%20ver_sg_prod/arch_vytr_na%20ver_sg_prod_u.htm
http://mpe.kmu.gov.ua/minugol/doccatalog/document?id=245213112
http://ukrstat.gov.ua/druk/publicat/kat_u/publ10_u.htm
http://www.ukrstat.gov.ua/druk/publicat/kat_u/publ7_u.htm


41 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʧʨʦʙʣʝʤʠ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ//ʄɸʈʂɽʊʀʅɻ ɯ ʄɽʅɽɼɾʄɽʅʊ ɯʅʅʆɺɸʎɯʁ ˉ4 

2018.-ʉ.150-160.   

8. Babcock B., Fraser R., Lekakis J. Risk Management and the Environment: 

Agriculture in Perspective/2003.-Netherlands.-pp. 96-110.  

9.  Biomass and Wood Energy Research Programs [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2014.ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ:   http://www.bfe.admin.ch/forschungbiomasse/index.html?lang=en 

10. Conrado Garcia, Gisela Montero, Power generation estimation from wheat straw in 

Mexico [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 

https://www.researchgate.net/publication/282348769_Power_generation_estimation_from_w

heat_straw_in_Mexico   

 

 

 

  

http://www.bfe.admin.ch/forschungbiomasse/index.html?lang=en
https://www.researchgate.net/publication/282348769_Power_generation_estimation_from_wheat_straw_in_Mexico
https://www.researchgate.net/publication/282348769_Power_generation_estimation_from_wheat_straw_in_Mexico


42 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ: 338.43.02 

ʄʆɼɽʃʖɺɸʅʅʗ ɺɯʊʏʀɿʅʗʅʆɻʆ ʈʀʅʂʋ ʗɭʎʔ 

ʇʨʫʜʢʠʡ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ. ʈʦʛʦʟʘ ʅ.ɸ. 

ʇʪʘʭʽʚʥʠʮʴʢʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʻ ʪʨʘʜʠʮʽʡʥʦʶ ʜʣʷ ʢʨʘʾʥʠ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʦʩʠʪʴ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ. ɿ 2017 ʨʦʢʫ ʨʦʟʧʦʯʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ ʧʪʠʮʽ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʾ ʢʨʠʟʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ 2018 ʨʦʢʫ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʛʦʣʽʚ'ʷ ʧʪʠʮʽ ʷʢ ʫ 

ʩʝʢʪʦʨʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʚ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ. ɺʠʨʦʙʥʠʮʪʚʦ xaʨʯoʚʠx 

ʷʻʮʴ ʻ ʦʜʥʠʤ ʟ ʥaʡʙʽʣʴʰ eʢoʥoʤʽʯʥo ʚʠʛʽʜʥʠx ʥaʧʨʷʤʽʚ ʧʪaxʽʚʥʠʮʪʚa ʚ ʋʢʨaʾʥʽ. ɿa 

ʚʠʨoʙʥʠʮʪʚoʤ ʷʻʮʴ, ʋʢʨaʾʥa ʚxoʜʠʪʴ ʚ ʯʠcʣo ʢʨaʾʥ ʟ ʚʠcoʢʠʤ ʨʽʚʥeʤ ʨoʟʚʠʪʢʫ ʜaʥoʾ 

ʛaʣʫʟʽ.  ʅa cʴoʛoʜʥʽʰʥʽʡ ʜeʥʴ ʷʡʮʷ ʻ oʜʥʠʤ ʟ ocʥoʚʥʠx ʜʞeʨeʣ ʧoʧoʚʥeʥʥʷ oʨʛaʥʽʟʤʫ 

ʙ̔ ʣʢaʤʠ ʪʚaʨʠʥʥoʛo ʧoxoʜʞeʥʥʷ. ɿa ʜaʥʠʤʠ Coʶʟʫ ʧʪaxʽʚʥʠʢʽʚ ʋʢʨaʾʥʠ ʱoʨʽʯʥo ʚ cʚʽʪʽ 

cʧoʞʠʚaʻʪʴcʷ ʙʣʠʟʴʢo 567 ʤʣʨʜ ʢʫʨʷʯʠx ʷʻʮʴ. [1] ɺʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʚ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 2019 

ʨʦʢʫ ʩʢʣʘʣʦ 13 015,6 ʤʣʥ. ʰʪʫʢ ʧʨʦʪʠ 12 484 ʤʣʥ. ʰʪʫʢ ʚ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 2018 ʨʦʢʫ 

ʆʩʥʦʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʨʠʥʢʫ ʟʘ ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʛʨʦʭʦʣʜʠʥʛʠ çɸʚʘʥʛʘʨʜè ʽ çʆʚʦʩʪʘʨ ʖʥʽʦʥè, ʢʦʨʧʦʨʘʮʽʷ çɯʥʪʝʨ-ɸʛʨʦʩʠʩʪʝʤʘè ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʯʘʩʪʢʦʶ 46,61%. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʷʢ ʟʤʽʥʶʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ñʎʽʥʘ ʚ ʪʠʩ ʛʨʥ.ò ʟ 1998 

ʨʦʢʫ ʧʦ 2018 ʨʽʢ (ʨʠʩ.2). 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʮʽʥʠ ʥʘ ʷʡʮʷ ʪʠʩ. ʰʪ. ʚ ʛʨʥ 

ʆʪʞʝ, ʩʪʘʙʽʣɹ ʥʽʩʪʴ ʫʪʨʠʤʫʚʘʣʘʩʴ ʜʦ 2009 ʨʦʢʫ, ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ ʮʽʥʘ ʧʦʯʘʣʘ 

ʟʨʦʩʪʘʪʠ ʜʦ 2016 ʨʦʢʫ ʽ çʷʻʯʥʠʡ ʙʫʤè ʩʪʘʚʩʷ ʚ 2017 ʨʦʮʽ, ʢʦʣʠ ʮʽʥʘ ʟʨʦʩʣʘ ʤʘʡʞʝ ʚʜʚʽʯʽ ʽ 

ʥʝ ʟʥʠʟʠʣʘʩʴ ʚ 2018 ʨʦʮʽ. 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʪʘʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʪʘʣʠ ʤʦʜʝʨʥʽʟʘʮʽʷ ʽ ʟʘʧʫʩʢ ʥʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʦʙ'ʻʢʪʽʚ, ʦʥʦʚʣʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ ʧʪʠʮʽ ʟ ʟʘʤʽʥʦʶ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʰʽ ʢʨʦʩʠ 

ʦʩʪʘʥʥʽʭ ʩʝʣʝʢʮʽʡ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʛʦʜʫʚʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ, ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʚʽʜʭʦʜʫ ʟ ʨʠʥʢʫ 

ʜʨʽʙʥʠʭ ʤʘʣʦʝʬʝʢʪʠʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɽʢʩʧʝʨʪʠ ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʚ ʥʘʡʙʣʠʞʯʽ ʧ'ʷʪʴ 

ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʦʯʽʢʫʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʷʻʮʴ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʧʨʝʩ-ʩʣʫʞʙʽ ʢʦʤʧʘʥʽʾ Pro-Consulting ʪʘʢʦʞ ʜʦʜʘʣʠ, ʱʦ 

ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʩʪʠʤʫʣʶʚʘʪʠʤʝʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʷʡʮʷ ʽ ʷʻʯʥʽ ʧʨʦʜʫʢʪʠ ʟ ʋʢʨʘʾʥʠ ʥʘ ʟʦʚʥʽʰʥʽʭ 

ʨʠʥʢʘʭ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ.  

ʅʘ ʨʠʥʦʢ ʷʻʮʴ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʛʦʣʽʚ'ʷ ʢʫʨʝʡ; 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʨʝʡ; ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ; ʝʧʽʟʦʦʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʨʝʛʽʦʥʽ; ʩʝʟʦʥʥʽʩʪʴ. 

ɭʤʥʽʩʪʴ ʨʠʥʢʫ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʜʠʥʘʤʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʦʩʢʽʣʴʢʠ ʯʘʩʪʢʘ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʥʝʚʝʣʠʢʘ. ɿʘʛʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʚ 2018 ʨʦʮʽ 

ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 3,6% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ɿʘ ʜʝʚôʷʪʴ ʤʽʩʷʮʽʚ 2019 ʨʦʢʫ ʚ 



43 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋʢʨʘʾʥʽ ʚʠʨʦʙʣʝʥʦ 13,02 ʤʣʨʜ ʰʪʫʢ ʷʻʮʴ, ʱʦ ʥʘ 4,3% ʙʽʣʴʰʝ, ʥʽʞ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 

2018 ʨʦʢʫ. 

ɿʦʢʨʝʤʘ, ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʙʠʣʠ 6,94 ʤʣʨʜ ʰʪʫʢ ʷʻʮʴ, ʘ ʮʝ ʥʘ 7,1% ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʩʽʯʥʝʤ-ʚʝʨʝʩʥʝʤ 2018 ʨʦʢʫ. ɺʠʨʦʙʥʠʮʪʚʦ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʣʦ 

6,07 ʤʣʨʜ ʰʪʫʢ ð ʟʨʦʩʪʘʥʥʷ ʥʘ 1,2%. 

ʋʢʨʘʾʥʩʴʢʘ ʷʻʯʥʘ ʛʘʣʫʟʴ ʤʘʻ ʚʠʩʦʢʠʡ ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʻ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ ʟʘʚʜʷʢʠ 

ʢʦʥʢʫʨʝʥʪʥʽʡ ʮʽʥʽ ʧʨʠ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ. ɯʤʧʦʨʪ ʷʻʮʴ ʟ ʋʢʨʘʾʥʠ ʤʘʻ ʟʥʘʯʥʦ ʤʝʥʰʽ ʦʙʩʷʛʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʢʩʧʦʨʪʦʤ, ʪʘʢ ʷʢ ʫʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ. ɺ ʢʨʘʾʥʫ ʷʡʮʷ ʽʤʧʦʨʪʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʪʘʭʽʚʥʠʮʴʢʠʤʠ 

ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʷʢ ʧʦʧʦʚʥʝʥʥʷ ʧʦʛʦʣʽʚ'ʷ (ʽʥʢʫʙʘʮʽʡʥʽ ʷʡʮʷ). 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʠʥʢʫ ʷʻʮʴ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ (ʤʥʦʞʠʥʥʦʾ) ʨʝʛʨʝʩʽʾ. ʌʘʢʪʦʨʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʚʠʩʪʫʧʠʣʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʥʢʫ ʷʻʮʴ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: ʧʦʛʦʣʽʚ'ʷ ʧʪʠʮʽ ʤʣʥ. ʰʪ.; ʢʫʨʩ 

ʜʦʣʘʨʘ; ʚʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʤʣʥ ʰʪ; ʩʦʙʽʚʘʨʪʽʩʪʴ ʚ ʛʨʥ ʥʘ 1000 ʰʪ; ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʪʠʮʽ, 

ʰʪ. 

ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʥʝʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ ʟʘʣʠʰʘʻʤʦ ʤʦʜʝʣʴ ʟ ʜʚʦʤʘ ʬʘʢʪʦʨʥʠʤʠ 

ʦʟʥʘʢʘʤʠ: (X1) ʧʦʛʦʣʽʚôʷ ʧʪʠʮʽ ʚ ʤʣʥ ʛʦʣʽʚ ʪʘ ( X2)  ʢʫʨʩ ʜʦʣʘʨʘ. ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ: 

                   (1) 

ʇʘʨʘʤʝʪʨ a1 ʧʦʢʘʟʫʻ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʦʛʦʣʽʚôʷ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ, ʮʽʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʥʘ 3,02 ʦʜʠʥʠʮʽ. ʇʘʨʘʤʝʪʨ a2 ʧʦʢʘʟʫʻ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʨʩʫ ʜʦʣʘʨʘ ʥʘ ʦʜʠʥʠʮʶ, ʮʽʥʘ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 47,65 ʦʜʠʥʠʮʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ  ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ, ʦʙʯʠʩʣʝʥʦ ʯʘʩʪʢʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʝʣʘʩʪʠʯʥʦʩʪʽ: 

              (2) 

            (3) 

 ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʟʤʽʥʽ ʩʝʨʝʜʥʴʦʛʦ ʧʦʛʦʣʽʚôʷ ʥʘ ʦʜʠʥʠʮʶ, ʮʽʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʤʽʥʠʪʴʩʷ ʥʘ 1,19%; 

 ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʟʤʽʥʽ ʢʫʨʩʘ ʜʦʣʘʨʫ ʥʘ ʦʜʠʥʠʮʶ, ʮʽʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʤʽʥʠʪʴʩʷ 

ʥʘ 0,85%. 

ʈʠʢʦʥ ʷʻʮʴ ʧʪʠʮʽ ï ʧʝʨʩʧʝʢʪʠʚʥʘ ʛʘʣʫʟʴ, ʚ ʷʢʽʡ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ 

ʦʢʨʝʩʣʠʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʘʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ.  
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ʋɼʂ 616.714.1:004 

ʄɽʊʆɼʀʂɸ ɼʆɼɸɺɸʅʅʗ ʉʇɽʂʃ-ʐʋʄʋ ɼʆ ʆʌɽʂʊ-ɿʆɹʈɸɾɽʅʔ 

ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ ɼʃʗ ɼʆʉʃɯɼɾɽʅʔ ʆʇʊʀʄɸʃʔʅʆɰ ʌɯʃʔʊʈɸʎɯɰ 

ʉʘʜʦʚʯʫʢ ʆ.ʄ., ʅʽʢʦʣʦʚ ʄ.ʆ., ʂʘʰʪʘʥ ʉ.ʉ. 

ʆʜʥʦʬʦʪʦʥʥʘ ʝʤʽʩʽʡʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʆʌɽʂʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (ɻʄ) 

ʜʦʟʚʦʣʷ ̒ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʧʝʨʬʫʟʽʶ [1] ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʘʙʩʦʣʶʪʥʠʡ ʦʙôʻʤʥʠʡ 

ʤʦʟʢʦʚʠʡ ʢʨʦʚʦʪʽʢ (ʆʄʂ) [2, 3]. ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʆʌɽʂʊ-

ʟʦʙʨʘʞʝʥʴ ɻʄ ʻ ʾʭ ʩʝʛʤʝʥʪʘʮʽʷ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʙôʻʤʫ ʨʦʟʚʝʜʝʥʥʷ 

ʨʘʜʽʦʬʘʨʤʧʨʝʧʘʨʘʪʫ ʚ ʪʢʘʥʠʥʘʭ ʤʦʟʢʫ. ɺ ʩʚʦʶ ʯʝʨʛʫ ̫ʢ̔ʩʪʴ ʩʝʛʤʝʥʪʘʮʽʾ, ʟʦʢʨʝʤʘ ʥʘ 

ʦʩʥʦʚʽ ʙʽʥʘʨʠʟʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʧʦ ʟʘʜʘʥʦʤʫ a-ʨʽʚʥʶ, ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʜʘʥʠʭ ʪʘ ʾʭ ʥʦʨʤʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʰʫʤʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʚʠʢʨʠʚʣʷʻ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ. ʊʦʤʫ ʜʣʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʰʫʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠʢʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʟʦʙʨʘʞʝʥ ɹ

[4]. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜʠʢ ʟʛʣʘʜʞʫʚʘʥʥʷ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʨʦʙʽʪ ʰʫʤ 

ʤʦʜʝʣʶʶʪʴ ʷʢ ʙʽʣʠʡ ʟ ɻʘʫʩʩʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʡʤʦʚʽʨʥʦʩʪʽ. ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʤʘʻ ʤʽʩʮʝ ʜʣʷ 

ʧʣʘʥʘʨʥʠʭ  (ʧʣʦʱʠʥʥʠʭ) ʩʮʠʥʪʠʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʘʥʘʣʽʟʽ 

ʪʦʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʫʤʫ ʩʣʽʜ ʜʦʜʘʚʘʪʠ ʪʝʨʤʽʥ çʩʧʝʢʣ-ʰʫʤè. ɹʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʆʌɽʂʊ-

ʟʦʙʨʘʞʝʥʴ ʻ ʥʝ ʟʦʚʩʤ̔ ʢʦʨʝʢʪʥʠʤʠ. 

ʊʦʤʫ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʛʝʥʝʨʘʮʽʾ ʪʘ ʜʦʜʘʚʘʥʥʷ 

ʩʧʝʢʣ-ʰʫʤʫ ʜʦ ʆʌɽʂʊ-ʟʦʙʨʘʞʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫

ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. 

ɺʠʭʽʜʥʠʤʠ ʆʌɽʂʊ-ʟʦʙʨʘʞʝʥʥʷʤʠ ʙʫʣʠ: ʟʦʙʨʘʞʝʥʥʷ ʚʦʜʥʦʛʦ ʬʘʥʪʦʤʫ ʟ 99mʊʩ-

ʧʝʨʪʝʭʥʝʪʘʪʦʤ ʪʘ ʟʦʙʨʘʞʝʥʥʷ ɻʄ ʧʘʮʽʻʥʪʽʚ ʟ 99mʊʩ-ʛʝʢʩʘʤʝʪʠʣʧʨʦʧʠʣʝʥʘʤʠʥʦʢʩʠʤʦʤ 

(99mʊʩ-ɻʄʇɸʆ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʰʫʤʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʥʘ ʚʠʭʽʜʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʬʘʥʪʦʤʫ 

ʟʤʽʥʶʚʘʣʘʩʴ ʟʘ ʨʘʭʫʥʦʢ ʚʘʨʽʘʮʽʾ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ ʧʣʘʥʘʨʥʠʭ ʢʘʜʨʽʚ ʆʌɽʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʦʙʨʘʞʝʥʥʷ ʚʦʜʥʦʛʦ ʬʘʥʪʦʤʫ, ʱʦ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ ʧʣʘʥʘʨʥʠʭ ʢʘʜʨʽʚ, 

ʷʢʠʡ ʜʦʨʽʚʥʶʻ 30 ʩ, ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʘʭʫʥʢʫ  

Q=100 ʽʤʧ./ʩ, ʧʨʠʡʤʘʣʦʩʴ ʷʢ ʫʤʦʚʥʦ ʽʜʝʘʣʴʥʝ. 

ɸʥʘʣʽʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʡʞʝ ʚʩʷ ʰʫʤʦʚʘ ʩʢʣʘʜʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʧʝʢʣ- ʫhʤʘʤʠ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʧʘʜʫ. ʆʩʢʽʣʴʢʠ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʬʽʟʠʯʥʠʭ 

ʬʘʥʪʦʤʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʷʤʫʻ ʜʦ 20-60 ʭʚ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʬʘʥʪʦʤʽʚ ʟʤʽʥʶʻʪʴʩʷ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʚ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʫʤʦʚʘʭ. ʊʦʤʫ, ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

ʤʝʪʦʜʠʢʘ ʰʪʫʯʥʦʛʦ ʜʦʙʘʚʣʷʥʥʷ ʩʧʝʢʣ-ʰʫʤʫ ʥʘ ʫʤʦʚʥʦ ʽʜʝʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʛʣʘʜʞʫʚʘʥʥʷ 3D ʩʮʠʥʪʠʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ.  

ɸʣʛʦʨʠʪʤ ʟʘʰʫʤʣʝʥʥʷ ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʴ  ̒ʤʝʪʦʜʠʢʦ  ʁʩʪʚʦʨʝʥʥʷ ʩʧʝʢʣ-ʰʫʤʫ, 

ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʷʢʦʛʦ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣʫ ɻʘʫʩʩʘ 

 
( ) ( ) ( )

2 2 2
0 0 0

2 2 2
( , , ) exp

2 2 2xnois ynois znois

x x y y z z
G x y z M

ë ûå õ- - -î îæ ö= Ö - + +ì ü
æ ös s sî îç ÷í ý

 (1) 

ʜʝ G(x, y, z) ï ʨʦʟʧʦʜʽʣ ɻʘʫʩʩʘ ʜʣʷ ʦʢʨʝʤʠʭ ʧʘʪʝʨʥʽʚ ʩʧʝʢʣ-ʰʫʤʽʚ, xʦ, yʦ, zʦ ï 

ʢʦʦʨʜʠʥʘʪʠ ʧʘʪʝʨʥʽʚ, sxnois, synois, sznois ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥ ̫ ʰʫʤʦʚʦʾ 

ʩʢʣʘʜʦʚʦʾ, M ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʪʝʨʥʽʚ. 

ɸʣʛʦʨʠʪʤ ʟʘʰʫʤʣʝʥʥʷ ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʴ ʤʘʻ ʚʠʛʣʷʜ: 

1) ʟʘʚʘʥʪʘʞʫʻʤʦ ʚʠʭʽʜʥʝ ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʥʷ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 3D ʥʫʣʴʦʚʦʾ ʤʘʪʨʠʮʽ; 

2) ʟʘʜʘ̒ʤʦ ʧʘʨʘʤʝʪʨʠ ʰʫʤʫ (ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʦʟʤʽʨʫ ʧʘʪʝʨʥʘ ʩʧʝʢʣ-ʰʫʤʘ ɻʘʫʩʩʘ, ʢʽʣʴʢʽʩʪʴ ʧʘʪʝʨʥʽʚ ʪʘ ʽʥʰʽ); 

3) ʟʘʜʘ̒ʤʦ ʦʙʣʘʩʪʽ ʟʘʰʫʤʣʝʥʥʷ (W); 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

4) ʛʝʥʝʨʫʻʤʦ ʨʽʚʥʦʤʽʨʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʰʫʤʫ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ; 

5) ʬʦʨʤʫʻʤʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʧʘʪʝʨʥ ʩʧʝʢʣ-ʰʫʤʫ ɻʘʫʩʩʘ ʟʘ ʬʦʨʤʫʣʦʶ (1); 

6) ʨʘʜʽʘʣʴʥʦ ʨʦʟʪʷʛʫʻʤʦ ʧʘʪʝʨʥ, ʷʢʠʡ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ; 

7) ʧʦʚʪʦʨʶʻʤʦ ʧʫʥʢʪʠ 4-6 ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ; 

8) ʬʦʨʤʫʻʤʦ ʆʌɽʂʊ ʢʘʨʪʠʥʢʫ ʟ ʩʧʝʢʣ-ʰʫʤʦʤ ɻʘʫʩʩʘ ʰʣʷʭʦʤ ʩʫʤʫʚʘʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʥʷ ʽ 3D ʰʪʫʯʥʦ ʟʛʝʥʝʨʦʚʘʥʥʦʛʦ ʰʫʤʫ. 

ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʛʝʥʝʨʘʮʽʾ ʩʧʝʢʣ-ʰʫʤʫ ʥʘ 

ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʥʷʭ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1. 

  
ʘ ʙ 

 

 

ʚ ʛ 

ʈʠʩ. 1 ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʬʘʥʪʦʤʘ: ʘ, ʙ ï ʚʠʭʽʜʥʽ ʧʦʧʝʨʝʯʥʽ ʟʨʽʟʠ ʬʘʥʪʦʤʘ ʧʨʠ ʯʘʩ̔ 

ʝʢʩʧʦʟʠʮʽʾ ʦʜʥʦʛʦ ʢʘʜʨʫ 20 ʩ (ʘ) ʽ 10 ʩ (ʙ); ʚ ï ʨʝʟʫʣʴʪʘʪ ʜʦʜʘʚʘʥʥʷ ʩʧʝʢʣ-ʰʫʤʫ ʜʦ 

ʟʦʙʨʘʞʝʥʥʷ (ʘ); ʛ ï ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʦʨʤʦʚʘʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʘʭʫʥʢʫ: 1 ï (ʘ), 2 ï (ʙ), 3 ï (ʚ) 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʛʝʥʝʨʘʮʽʾ ɻʘʫʩʩ ʩʧʝʢʣ-ʰʫʤʫ ʥʘ ʆʌɽʂʊ ʟʦʙʨʘʞʝʥʥʷʭ ɻʄ 

ʜʦʩʪʘʪʥʴʦ ʘʜʝʢʚʘʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʢʩʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʬʽʣʴʪʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ɻʄ ʧʘʮʽʻʥʪʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʦʮʝʥʢʘ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʧʦ ʜʘʥʥʳʤ ʩʮʠʥʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 99mTc-
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ʩʮʠʥʪʠʛʨʘʬʠʠ ʩ ʣʠʧʦʬʠʣʴʥʳʤ ʨʘʜʠʦʬʘʨʤʧʨʝʧʘʨʘʪʦʤ // ʄʝʜʠʮʠʥʩʢʘʷ ʬʠʟʠʢʘ. ï 2018. ï 
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HMPAO in the Human Brain after Intracarotid Bolus Injection: A Kinetic Analysis // Journal 

Cerebral Blood Flow and Metabolism.ï 1988.ï ˉ 8.ï P. S13ïS22. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ɸʅɸʃɯɿ, ʆʎɯʅʂɸ ʊɸ ʋʇʈɸɺʃʗʅʅʗ ɯʅɺɽʉʊʀʎɯʁʅʀʄ ʈʀɿʀʂʆʄ 

ʉʪʝʮʝʥʢʦ ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ 

ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʜʘʪʢʦʚʦʛʦ ʨʝʞʠʤʫ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʘ 

ʧʦʩʪʽʡʥʘ ʟʤʽʥʘ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʜʝʚʘʣʴʚʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʚʘʣʶʪʠ ʪʘ ʥʠʟʴʢʘ ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʥʘʩʝʣʝʥʥʷ ï ʥʝʩʫʪʴ ʚ ʩʦʙʽ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ ʻ ʧʨʠʯʠʥʦʶ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʚʝʩʪʠʮʽʡʥʠʡ  ʨʠʟʠʢ ʥʝ ʣʠʰʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʟʙʠʪʢʽʚ, ʘ ʡ ʤʦʞʝ ʚʢʘʟʘʪʠ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʠʙʫʪʢʽʚ. ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʫʻ 

ʧʨʘʢʪʠʢʘ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʥʚʝʩʪʠʮʽʡʥʽ ʨʠʟʠʢʠ ʚʠʩʪʫʧʘʶʪʴ ʜʞʝʨʝʣʦʤ ʚʪʨʘʪ, ʘ ʥʝ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʭʦʜʽʚ. ʇʨʦʪʝ, ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʥʘʫʮʽ ʱʝ ʜʦʩʽ ʥʝ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʻʜʠʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ, ʥʝ ʣʠʰʝ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʘʣʝ ʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʜʝʷʢʠʭ ʚʠʜʽʚ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʻ ʾʭ ʧʦʜʽʣ ʥʘ 2 ʛʨʫʧʠ 

(ʨʠʩ. 1):  

1. ʟʘʛʘʣʴʥʦʝʢʦʥʦʤʽʯʥʠʡ (ʩʠʩʪʝʤʘʪʠʯʥʠʡ) ʨʠʟʠʢ ï ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʝʢʦʥʦʤʽʢʠ.  

2. ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ (ʥʝʩʠʩʪʝʤʘʪʠʯʥʠʡ) ʨʠʟʠʢ ï ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʫ. 

 
ʈʠʩ.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ 

 ʋʩʽ ʚʠʱʝʨʦʟʛʣʷʥʫʪʽ ʚʠʜʠ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʻ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʽ 

ʚʠʥʠʢʥʝʥʥʷ ʯʠ ʟʤʽʥʘ ʦʜʥʦʛʦ ʟ ʥʠʭ ʩʧʨʠʯʠʥʶʻ ʧʦʜʘʣʴʰʽ ʟʤʽʥʠ ʫ ʚʩʽʡ ʩʠʩʪʝʤʽ 

ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ.  

ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʝʪʘʧʽʚ, ʥʘʣʝʞʥʝ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʚʪʨʘʪ ʚʽʜ ʥʘʩʪʘʥʥʷ ʨʠʟʠʢʦʚʠʭ ʧʦʜʽʡ 

(ʨʠʩ. 2.). 

ʇʝʨʰʠʤ, ʽ ʯʠ ʥʝ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʻ ʾʭʥʻ ʽʜʝʥʪʠʬʽʢʫʚʘʥʥʷ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

 

 
ʈʠʩ.2. ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʨʠʟʠʢʦʤ 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʻ ʘʥʘʣʽʟ ʫʞʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʦʙʩʷʛʫ ʤʦʞʣʠʚʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʧʨʠ ʥʘʩʪʘʥʥʽ ʨʠʟʠʢʦʚʦʾ ʧʦʜʽʾ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪ ʙʝʪʘ ï ʷʚʣʷʻʪʴʩʷ ʤʽʨʦʶ ʚʦʣʘʪʠʣʴʥʦʩʪʽ ʘʙʦ ʩʠʩʪʝʤʥʠʤ 

ʨʠʟʠʢʦʤ ʧʝʚʥʦʛʦ ʮʽʥʥʦʛʦ ʧʘʧʝʨʫ ʯʠ ʧʦʨʪʬʝʣʶ ʚ ʮʽʣʦʤʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʨʠʥʢʫ. ɹʝʪʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʠʥʢʦʚʦʛʦ ʨʠʟʠʢʫ ʘʢʮʽʡ ʟ ʽʥʰʠʤʠ ʘʢʮʽʷʤʠ. ɹʝʪʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʪʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʦʟʥʘʯʘʻ ʨʝʘʢʮʽʶ 

ʜʦʭʦʜʥʦʩʪʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʥʘ ʢʦʣʠʚʘʥʥʷ ʨʠʥʢʫ.  

ʈʝʛʨʝʩʽʡʥʝ ʨʽʚʥʷʥʥʷ (ʷʢʝ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʣʽʥʽʻʶ) ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʥʠʞʯʝ: 
 

eRR Ms ++= ba
          (1.1)

 

RS ï ʜʦʭʦʜʥʽʩʪʴ ʧʝʚʥʦʛʦ ʘʢʪʠʚʫ, ʪʦʜʽ ʷʢ RM ï ʨʠʥʢʦʚʘ ʜʦʭʦʜʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ ɓ 

ʷʚʣʷʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʦʭʦʜʥʦʩʪʽ ʘʢʪʠʚʫ ʚʽʜ ʜʦʭʦʜʥʦʩʪʽ ʨʠʥʢʫ 

ʚ ʟʘʛʘʣʦʤ. ʅʫʣʴʦʚʠʡ ʯʣʝʥ ʨʝʛʨʝʩʽʾ Ŭ ʧʦʢʘʟʫʻ ʨʽʚʝʥʴ ʜʦʭʦʜʥʦʩʪʽ ʘʢʪʠʚʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʜʦʭʦʜʥʦʩʪʽ ʨʠʥʢʫ. 

ʆʮʽʥʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʙʝʪʘ ʤʦʞʝ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ:  
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ʗʢʱʦ ʙʝʪʘ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʪʦ ʚʘʨʪʽʩʪʴ ʘʢʮʽʾ ʙʫʜʝ ʩʠʥʭʨʦʥʥʦ ʟʤʽʥʶʚʘʪʠʩʴ ʟ 

ʜʦʭʦʜʥʽʩʪʶ ʨʠʥʢʫ. ʗʢʱʦ ʙʝʪʘ ʤʝʥʰʘ ʦʜʠʥʠʮʽ ʪʦ ʘʢʪʠʚʠ ʙʫʜʫʪʴ ʤʝʥʰ ʚʦʣʘʪʠʣʴʥʽ ʥʽʞ 

ʩʝʨʝʜʥʴʦ ʨʠʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ. ɺ ʨʘʟʽ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ ʙʝʪʘ ʙʽʣʴʰʠʡ ʦʜʠʥʠʮʽ ʪʦ ʚʘʨʪʽʩʪʴ ʽ 

ʜʦʭʦʜʥʽʩʪʴ ʘʢʪʠʚʽʚ ʙʫʜʫʪʴ ʙʽʣʴʰ ʚʦʣʘʪʠʣʴʥʽ ʥʽʞ ʩʝʨʝʜʥʴʦ ʨʠʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ̫ ʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʝʚʥʦʾ ʘʢʮʽʾ ʩʪʘʥʦʚʠʪʴ 1,2 ï ʮʝ ʪʝʦʨʝʪʠʯʥʦ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʘ 

ʤʘʻ ʥʘ 20% ʙʽʣʴʰʫ ʚʦʣʘʪʠʣʴʥʽʩʪʴ ʟʘ ʚʝʩʴ ʨʠʥʦʢ. 

ʃʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʤʽʥʽʤʽʟʘʮʽʾ 

ɯʜʝʥʪʠʬʽʢʫʚʘʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 
ʨʠʟʠʢʫ

ɸʥʘʣʽʟ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 
ʨʠʟʠʢʫ

ʈʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ 
ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ

ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ

ʆʮʽʥʶʚʘʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʫ ʷʢʫ ʟ ʪʨʴʦʭ ʟʦʥ ʨʠʟʠʢʦʚʦʩʪʽ 

ʧʦʪʨʘʧʣʷʻ ʚʠʷʚʣʝʥʠʡ ʨʠʟʠʢ: 

1. ʙʝʟʨʠʟʠʢʦʚʘ ʟʦʥʘ: ʨʠʟʠʢ ʥʝʟʥʘʯʥʠʡ, ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ, 

ʛʘʨʘʥʪʦʚʘʥʝ ʦʪʨʠʤʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʦʙʩʷʟʽ ʦʯʽʢʫʚʘʥʦʾ ʩʫʤʠ ʧʨʠʙʫʪʢʫ ʚʽʜ 

ʟʜ̔ʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

2. ʟʦʥʘ ʜʦʧʫʩʪʠʤʦʛʦ ʨʠʟʠʢʫ: ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʤʦʞʣʠʚʽ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʚ 

ʦʙʩʷʟʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʫʤʠ ʧʨʠʙʫʪʢʫ ʚʽʜ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

3. ʟʦʥʘ ʢʨʠʪʠʯʥʦʛʦ ʨʠʟʠʢʫ: ʨʠʟʠʢ ʚʠʩʦʢʠʡ, ʤʦʞʣʠʚʽ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʚ ʦʙʩʷʛʘʭ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʦʯʽʢʫʚʘʥʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʫʤʫ ʧʨʠʙʫʪʢʫ ʚʽʜ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɼʘʣʽ ʽʥʚʝʩʪʦʨ, ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʩʪʘʥʥʷ ʨʠʟʠʢʦʚʦʾ ʧʦʜʽʾ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ 

ʨʠʟʠʢʫ (ʨʠʩ. 3). 

 
ʈʠʩ.3. ʄʘʪʨʠʮʷ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʨʠʟʠʢʦʤ 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʦʾ ʤʘʪʨʠʮʽ ʽʥʚʝʩʪʦʨ ʦʙʠʨʘʻ ʩʪʨʘʪʝʛʽʶ ʪʘ ʚ ʤʝʞʘʭ ʥʝʾ ʨʦʟʨʦʙʣʷʻ ʟʘʭʦʜʠ, 

ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʨʠʟʠʢ.  

ʇʨʠʡʥʷʪʪʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʦʟʥʘʯʘʻ, ʱʦ ʽʥʚʝʩʪʦʨ ʙʝʨʝ ʥʘ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʪʘ ʟʘ ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ. 

ʂʽʥʮʝʚʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʻ ʦʮʽʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʜʘʥʦʛʦ ʝʪʘʧʫ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʚʠʪʨʘʪʘʤʠ, ʧʦʥʝʩʝʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʦʪʨʠʤʘʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ. ʆʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

- ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʚʠʛʦʜʠ ʚʠʪʨʘʪ ʧʦʥʝʩʝʥʠʭ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ; 

- ʨʽʚʝʥʴ ʤʽʥʽʤʽʟʘʮʽʾ ʩʪʫʧʝʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ; 

- ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʧʣʘʥʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ ʟ 
ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ; 

- ʨʽʚʝʥʴ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʚʯʘʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ;  

- ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʦʱʦ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʤʘʛʘʻ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʠʥʠʢʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʮʽʣʝʡ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʛʨʦʰʦʚʠʭ 

ʟʙʠʪʢʽʚ ʩʫʙôʻʢʪʘʤʠ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʜʦʧʦʤʦʞʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʣʘʙʢʽ ʤʽʩʮʷ ɦ ʝ ʥʘ ʧʦʯʘʪʢʫ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫ. ʊʦʤʫ, ʚ ʮʽʣʷʭ ʫʥʠʢʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʽʥʚʝʩʪʦʨʘʤ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ 

ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʨʠʟʠʢ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʚʽʜ ʥʘʩʪʘʥʥʷ ʨʠʟʠʢʦʚʦʾ ʧʦʜʽʾ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 
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ʋɼʂ 519.216.3:631.1:004 

ɺʀʈɯʐɽʅʅʗ ʆʇʊʀʄɯɿɸʎɯʁʅʀʍ ɿɸɼɸʏ ɸɻʈɸʈʅʆɻʆ ɹɯɿʅɽʉʋ 

ʄɽʊʆɼʆʄ ʅɽʁʈʆʄɽʈɽɾ  

ʊʘʨʥʘʚʩʴʢʘ ɯ. ɺ. 

ʉʫʯʘʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʘʛʨʘʨʥʦʛʦ 

ʙʽʟʥʝʩʫ ʻ ERP ʩʠʩʪʝʤʠ. ERP (enterprise resource planning, ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ) - ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʘʪʝʛʽʷ ʽʥʪʝʛʨʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʧʝʨʘʮʽʡ, ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʫʜʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʙʝʟʧʝʨʝʨʚʥʝ ʙʘʣʘʥʩʫʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ ʽ ʧʨʦʮʝʩʽʚ ʜʣʷ ʚʩʽʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. 

ERP-ʩʠʩʪʝʤʠ ʧʨʦʜʦʚʞʫʶʪʴ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʙʽʟʥʝʩ-ʟʘʚʜʘʥʥʷ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ERP ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʱʦʩʴ ʙʽʣʴʰʝ, ʥʽʞ ʟʚʠʯʘʡʥʘ ERP. 

ɺʦʥʘ ʧʦʻʜʥʫʻ ʪʝʭʥʦʣʦʛʽʶ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʘʥʘʣʽʪʠʢʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʽ ʫʥʽʢʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɺʝʣʠʯʝʟʥʠʤ ʩʪʨʠʙʢʦʤ ʚʧʝʨʝʜ ʻ ʨʦʟʨʦʙʢʘ ERP ʩʠʩʪʝʤ ʟ ʧʽʜʪʨʠʤʢʦʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ (AI), ʷʢʘ ʧʦʻʜʥʫʻ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʥʝʡʨʦʤʝʨʝʞ. ERP ʟ 

ʧʽʜʪʨʠʤʢʦʶ AI ʚʠʛʣʷʜʘʻ ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʣʽʻʥʪʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ʇʨʦʛʨʘʤʘ ʤʦʞʝ ʣʝʛʢʦ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʽ ʛʝʥʝʨʫʚʘʪʠ ʜʘʥʽ, ʣʠʩʪʫʚʘʪʠʩʷ ʟ ʢʣʽʻʥʪʘʤʠ ʽ 

ʧʘʨʪʥʝʨʘʤʠ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʽ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʟʥʘʭʦʜʠʪʠ ʥʦʚʠʭ ʢʣʽ̒ ʥʪʽʚ ʽ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʨʝʘʛʫʚʘʪʠ, ʢʦʨʠʛʫʶʯʠ ʘʙʦ 

ʚʠʙʠʨʘʶʯʠ ʧʦʪʨʽʙʥʠʡ ʚʘʨʽʘʥʪ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ. 

ʑʦʙ ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ, ʙʽʟʥʝʩʫ ʚ ɸʇʂ ʥʝʦʙʭʽʜʥʦ ʟʥʠʞʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ - ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʥʪʘʙʝʣʴʥʩ̔ʪʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʫʚʘʪʠ ʚʣʘʩʥʽ 

ʜʞʝʨʝʣʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʦʟʰʠʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʫʯʝʥʦʛʦ 

ʢʘʧʽʪʘʣʫ. ERP ʩʠʩʪʝʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʮʽ ʧʠʪʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ERP ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʪʘʢʽ ʤʦʜʫʣʽ ʷʢ: 

¶ ʨʦʩʣʠʥʥʠʮʪʚʦ; 

¶ ʪʚʘʨʠʥʥʠʮʪʚʦ; 

¶ ʩʘʜʽʚʥʠʮʪʚʦ. 

ʂʦʞʥʠʡ ʤʦʜʫʣʴ ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦ ʧʦʪʨʝʙ ʢʦʞʥʦʾ ʟʽ ʩʬʝʨ ʚʠʨʦʙʥʠʮʪʚʘ. 

ERP ʩʠʩʪʝʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʙʝʟʣʽʯ ʟʘʜʘʯ.  

ʂʦʞʥʝ ʧʦʣʝ ʧʦʪʨʝʙʫʻ ʨʽʟʥʦʛʦ ʜʦʛʣʷʜʫ ʪʘ ʦʙʨʦʙʢʠ  ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʛʦ ʧʨʠʙʫʪʢʫ. ERP ʩʠʩʪʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʧʨʠʡʤʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ 

ʨʽʰʝʥʥʷ. ʇʨʦʛʨʘʤʘ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ) ʽ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʛʦʜʫ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʜʫ ʽ ˇʨʫʥʪ ʜʣʷ 

ʢʦʞʥʦʛʦ ʧʦʣʷ. 

ɺʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʽ ʾʭ ʧʨʘʚʠʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ ʩʪʨʫʢʪʫʨʽ ʚʠʪʨʘʪ. ERP ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻ ʧʨʦʛʥʦʟʥʠʡ ʘʥʘʣʽʟ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʬʝʨʤʦʶ. 

ʂʦʨʤʠ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʘʙʦ ʤô̫ ʩʘ. ʊʦʤʫ 

ʦʧʪʠʤʽʟʘʮʽʷ ʧʣʘʥʫ ʛʦʜʽʚʣʽ ʜʫʞʝ ʚʘʞʣʠʚʘ ʷʢ ʜʣʷ ʷʢʽʩʥʠʭ ʪʘʢ ʽ ʜʣʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ERP ʩʠʩʪʝʤʘ ʤʦʜʝʣʶʻ ʨʘʮʽʦʥʠ ʥʘ ʦʩʥʦʚʽ ʦʯʽʢʫʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʢʘ/ʧʨʠʨʦʩʪʫ ʤôʷʩʘ ʥʘ 

ʜʝʥʴ, ʧʦʞʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʨʤʽʚ, ʥʘʷʚʥʦʩʪʽ ʢʦʨʤʽʚ ʥʘ ʩʢʣʘʜʽ ʽ ʚʘʨʪʦʩʪʽ ʨʘʮʽʦʥʫ ʥʘ ʛʦʣʦʚʫ. 

ʏʘʩʪʦ ERP ʩʠʩʪʝʤʘ ʤʘʻ ʩʚʽʡ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʚʽʜʩʦʪʦʢ ʧʦʤʠʣʦʢ ̔  

ʟʘʦʱʘʜʞʫʻ ʜʦʨʦʛʦʮʽʥʥʠʡ ʯʘʩ. 

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʬʝʨʤʦʶ ʥʝʦʙʭʽʜʥʽ ʯʽʪʢʽ ʽ ʢʦʨʠʩʥʽ ʜʘʥʽ. ERP ʩʠʩʪʝʤʘ  

ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʟʚʽʪʠ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʚʠʢʦʨʠʩʪʘʥʽ, ʱʦʙ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʪʘ ʱʦʙ ʥʘʜʘʚʘʪʠ ʾʭ 

ʧʦʩʝʨʝʜʥʠʢʘʤ, ʽʥʚʝʩʪʦʨʘʤ ʪʘ ʜʝʨʞʘʚʥʠʤ ʫʩʪʘʥʦʚʘʤ. 

ʇʨʠ ʚʠʙʦʨʽ ʢʫʣʴʪʫʨʠ (ʢʫʢʫʨʫʜʟʘ, ʧʰʝʥʠʮʷ, ʢʘʨʪʦʧʣʷ, ʛʘʨʙʫʟ ʽ ʪ.ʜ.) ʧʨʦʛʨʘʤʘ ʥʘʜʘʻ 

ʦʮʽʥʢʫ ʧʦʪʨʽʙʥʦʛʦ ʯʘʩʫ, ʤʘʪʝʨʽʘʣʽʚ ʽ ʦʧʝʨʘʮʽʡ, ʽ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʻ ʾʾ ʧʨʠʙʫʪʢʦʚʽʩʪʴ. ɼʘʣʽ 

ʤʦʞʥʘ ʧʜ̔ʣʘʰʪʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʘʨʪʫ, ʚʠʟʥʘʯʠʪʠ ʜʦʟʠ ʜʦʙʨʠʚ ʽ ɿɿʈ. ʅʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ ʙʫʜʝ ʚʝʜʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʧʨʦʛʨʘʤʘ ʬʦʨʤʫʻ ʧʣʘʥ-ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ. 

ʇʨʦʪʝ ʧʨʦʮʝʩʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ERP ʩʠʩʪʝʤʠ ʥʘ ʧʽʜʧʨʠʤ̒ʩʪʚʦ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ. 

ʗʢ ʧʨʘʚʠʣʦ, ʧʝʨʰʠʡ ʝʪʘʧ ʚʧʨʦʚʘʜʞʝʥʥʷ - ʟʙʽʨ ʽʥʬʦʨʤʮʽʽ - ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʦʩʦʙʣʠʚʠʭ 

ʪʨʫʜʥʦʱʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʨʷʜ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ 1ʉ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ 

ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʨʦʙʣʝʤʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ, ʷʢʠʡ ʟ ʩʠʩʪʝʤ ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ: 1ʉ, Axapta, Geak Comshare ʘʙʦ ʱʦʩʴ ʽʥʰʝ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ ʧʨʦʮʝʩʽʚ ʽ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʨʽʰʝʥʥʷ ʚʠʤʘʛʘʶʪʴ ʷʩʥʦʛʦ ʽ ʯʽʪʢʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʟʘʚʜʘʥʴ. ɽʬʝʢʪʠʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʣʠʚʘ ʷʢ ʚ ʚʝʣʠʢʠʭ ʭʦʣʜʠʥʛʦʚʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʟ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʪʘʢ ʽ ʫ ʚʠʨʦʙʥʠʯʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʟ 

ʙʘʛʘʪʦʧʝʨʝʜʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʽ ʚ ʫʧʨʘʚʣʷʶʯʠʭ ʢʦʤʧʘʥʽʷʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. 

 ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

¶ ʧʽʜʛʦʪʦʚʢʘ ʦʩʥʦʚʥʦʛʦ ʧʨʦʝʢʪʫ; 

¶ ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ; 

¶ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ; 

¶ ʟʘʧʫʩʢ ERP ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ ʪʝʩʪʦʚʦʤʫ ʨʝʞʠʤʽ; 

¶ ʟʘʧʫʩʢ ʚ ʧʨʦʜʫʢʪʠʚʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʪʨʠʤʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʫʤʦʚ ʜʣʷ ʥʝʡʨʦʤʝʨʝʞʽ ʚ ʧʦʧʫʣʷʨʥʽʡ ʩʠʩʪʝʤʽ 1ʉ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʝʪʘʧʠ: 

¶ ʚʠʙʨʘʪʠ ʜʘʥʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʛʥʦʟ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨ ʟʥʠʞʢʠ ʽ ʩʝʟʦʥ ʚʧʣʠʚʘʻ 
ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʫʯʢʠ, ʘ ʨʦʟʤʽʨ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʥʽ. ɿʘʚʘʥʪʘʞʠʪʠ ʥʘʚʯʘʣʴʥʫ ʚʠʙʽʨʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʧʠʪʫ ʥʘ ʟʘʢʣʘʜʮʽ çɿʘʧʠʪè; 

¶ ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ (ʪʘʢ / ʥʽ) ʢʨʘʱʝ ʢʦʜʫʚʘʪʠ ʷʢ -1 ʽ 1. ɸ ʦʩʴ ʟ ʜʠʩʢʨʝʪʥʠʤʠ ʢʨʘʱʝ 

ʚʯʠʥʠʪʠ ʪʘʢ. ʇʨʠʧʫʩʪʠʤʦ ʻ 4 ʩʝʟʦʥʠ. ʅʝʧʨʘʚʠʣʴʥʦ ʙʫʜʝ ʧʦʜʘʚʘʪʠ ʥʘ 1 ʚʭʽʜ çʟʠʤʘè = 1, 

çʚʝʩʥʘè = 2, çʣʽʪʦè = 3, ʘ ʧʨʘʚʠʣʴʥʽʰʝ ʙʫʜʝ ʟʘʜʽʷʪʠ 4 ʚʭʦʜʠ (1,0,0,0) (0,1,0,0), ( 0,0,1,0); 

¶ ʚʠʙʨʘʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʡʨʦʥʽʚ ʧʨʠʭʦʚʘʥʦʛʦ ʰʘʨʫ. 

ʆʪʞʝ, ERP ʩʠʩʪʝʤʘ ʻ ʯʫʜʦʚʠʤ ʩʧʦʩʦʙʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʦʪʝ ʧʨʦʮʝʩʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ERP ʩʠʩʪʝʤʠ ʥʘ 

ʧ̔ ʜʧʨʠʻʤʩʪʚʦ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ. 

ɸʪʦʤʘʪʠʟʘʮʠʷ, ʙʝʟʫʤʦʚʥʦ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʝʟʣʽʯʯʶ ʨʠʟʠʢʽʚ ʽ ʚʠʤʘʛʘʻ ʬʽʥʘʥʩʦʚʠʭ 

ʚʢʣʘʜʝʥʴ, ʦʜʥʘʢ ʟʛʦʜʦʤ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʦ ʦʢʫʧʘʻʪʴʩʷ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 339.97 

ɸʅɸʃɯɿ ʐɺʀɼʂʆɿʈʆʉʊɸʖʏʀʍ ɽʂʆʅʆʄɯʂ ʉɺɯʊʋ  

ʍʘʨʯʝʥʢʦ ʆ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɾʝʨʣʽʮʠʥ ɼ. ʄ. 

ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʢʠʪʘʡʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʙʫʣʦ ʦʜʥʽʻʶ 

ʟ ʥʘʡʙʽʣʴʰʠʭ ʚ ʽʩʪʦʨʽʾ ʝʢʦʥʦʤʽʮʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʪʘʥʥʷ ʂʠʪʘʶ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʪʘʢ 

ʷʢ ʚʣʘʜʘ ʧʝʨʝʦʨʽʻʥʪʦʚʫʻ ʝʢʦʥʦʤʽʢʫ ʥʘ ʩʬʝʨʫ ʧʦʩʣʫʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʥʰʽ 

ʝʢʦʥʦʤʽʢʠ ʧʦʯʘʣʠ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ.  

ʃʽʜʝʨʘʤʠ ʟʘ ʪʝʤʧʘʤ ʟʨʦʩʪʘʥʥʷ ɺɺʇ ʫ ʩʚʽʪʽ ʻ ʢʨʘʾʥʠ ɸʬʨʠʢʠ. ɸʬʨʠʢʘ ʜʽʡʩʥʦ ʤʘʻ 

ʽʜʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʠʭ ʣʶʜʝʡ, ʻ ʛʘʨʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʘ 

2018 ʨʽʢ ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʢʦʥʪʠʥʝʥʪʫ ʟʙʽʣʴʰʠʣʘʩʴ ʙʽʣʴʰ, ʥʽʞ ʥʘ 30 

ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ. 

ʋ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʧʝʨʰʽ ʧʦʟʠʮʽʾ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʨʦʩʪʘʥʥʷ ʟʘʡʤʘʶʪʴ ɽʬʽʦʧʽʷ, ʈʫʘʥʜʘ, 

ɻʘʥʘ, ʂʦʪ-ʜ'ɯʚʫʘʨ, ʉʝʥʝʛʘʣ, ɹʝʥʽʥ, ʂʝʥʽʷ, ʋʛʘʥʜʘ ʽ ɹʫʨʢʽʥʘ-ʌʘʩʦ. ʊʘʥʟʘʥʽʷ ʧʨʠʻʜʥʫʻʪʴʩʷ 

ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʚ ʮʴʦʤʫ ʨʦʮʽ, ʟʘʤʽʥʠʚʰʠ ɻʚʽʥʝʶ. ʋ 2018 ʨʦʮʽ ʚ ʨʝʛʽʦʥʽ ʟʘʛʘʣʴʥʝ ʝʢʦʥʦʤʽʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʣʦ 3,8%. ʎʝʡ ʨʽʩʪ ʦʙʫʤʦʚʣʝʥʠʡ ʩʪʽʡʢʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʥʽ 

ʪʦʚʘʨʠ, ʧʦʣʽʧʰʝʥʥʷʤ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʽ ʧʦʣʽʧʰʝʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʨʠʥʢʽʚ ʢʘʧʽʪʘʣʫ ʧʽʩʣʷ 

ʪʦʛʦ, ʷʢ ʢʽʣʴʢʘ ʢʨʘʾʥ ʟʨʦʙʠʣʠ ʩʤʽʣʠʚʽ ʩʧʨʦʙʠ ʜʦʚʝʩʪʠ ʜʦ ʣʘʜʫ ʩʚʦʾ ʬʽʩʢʘʣʴʥʽ ʢʥʠʛʠ ʧʽʩʣʷ 

ʟʘʥʝʧʘʜʫ ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʥʽ ʪʦʚʘʨʠ ʚ 2014-2015 ʨʦʢʘʭ. 

ʊʘʙʣ. 1. ɿʨʦʩʪʘʥʥʷ ɺɺʇ ʢʨʘʾʥ ʩʚʽʪʫ 2008-2018 ʨʨ 

ʋ ʪʘʙʣ.1 ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʢʨʘʾʥ, ʫ ʷʢʠʭ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ ɺɺʇ ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʠʡ, 

ʥʽʞ 5% ʟʘ 2016-2018ʨʨ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʡʞʝ 40% - ʮʝ ʢʨʘʾʥʠ ɸʬʨʠʢʠ. ʋ 

2018 ʨʦʮʽ ʥʘʡʙʽʣʴʰʠʡ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ ɺɺʇ ʤʘʻ ɻʚʽʥʝʷ ʪʘ ʈʫʘʥʜʘ (8,6%). ɻʘʨʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣʠ ʂʦʪ-ʜ'ɯʚʫʘʨ (7,4%), ɹʝʥʽʥ, ɽʬʽʦʧʽʷ ʪʘ ʉʝʥʝʛʘʣ (6,8% ʢʦʞʥʘ). 

ʈʫʘʥʜʘ - ʮʝ ʩʽʣʴʩʴʢʘ ʘʛʨʘʨʥʘ ʢʨʘʾʥʘ, ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʷʢʦʾ ʧʨʠʧʘʜʘʻ 

ʙʣʠʟʴʢʦ 63% ʝʢʩʧʦʨʪʥʦʾ ʚʠʨʫʯʢʠ, ʘ ʪʘʢʦʞ ʥʘ ʜʝʷʢʽ ʚʠʜʠ ʤʽʥʝʨʘʣʽʚ ʽ ʘʛʨʦʧʝʨʝʨʦʙʢʠ. 

ʊʫʨʠʟʤ, ʤʽʥʝʨʘʣʠ, ʢʘʚʘ ʽ ʯʘʡ ʻ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʨʦʜʶʯʫ ʝʢʦʩʠʩʪʝʤʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʯʘʩʪʦ ʥʝ ʚʩʪʠʛʘʻ ʟʘ ʧʦʧʠʪʦʤ, ʱʦ 

ʚʠʤʘʛʘʻ ʽʤʧʦʨʪʫ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɹʨʘʢ ʝʥʝʨʛʽʾ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚʘʭ 

ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ ʧʨʦʜʦʚʞʫʶʪʴ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʟʨʦʩʪʘʥʥʶ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ. ɿʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʈʫʘʥʜʘ ʤʘʻ 

ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʟʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʠʤ ʧʨʦʛʨʘʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʩʢʦʨʦʯʝʥʥʷ 

ʤʘʩʰʪʘʙʽʚ ʫʙʦʛʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʢʨʘʾʥʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʭ ʝʢʦʥʦʤʽʢ 

ʉʭʽʜʥʦʾ ɸʬʨʠʢʠ, ʜʝ 70% ʨʦʙʦʯʦʾ ʩʠʣʠ ʟʘʡʥʷʪʦ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨʽ. 

ʆʩʥʦʚʥʠʤʠ ʝʢʩʧʦʨʪʥʠʤʠ ʪʦʚʘʨʘʤʠ ʻ ʟʦʣʦʪʦ, ʯʘʡ ʽ ʥʘʬʪʘ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʠʤʠ 

ʝʢʩʧʦʨʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʻ ʂʝʥʽʷ ʽ ɼʝʤʦʢʨʘʪʠʯʥʘ ʈʝʩʧʫʙʣʽʢʘ ʂʦʥʛʦ, ʟʘ ʷʢʠʤʠ ʩʣʽʜʫʶʪʴ 

ʂʠʪʘʡ, ʄʘʣʘʡʟʽʷ ʽ ʉʐɸ. ʋʨʷʜ ʟʘʚʝʨʰʫʻ ʨʦʙʦʪʫ ʥʘʜ ʅʘʮʽʦʥʘʣʴʥʦʶ ʩʪʨʘʪʝʛʽʻʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʝʢʦʥʦʤʽʯʥʫ, ʩʦʮʽʘʣʴʥʫ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʜʦ 

East African Community (ɽɸʉ) ʜʦ 2050 ʨʦʢʫ. 

ʂʦʪ-ʜ'ɯʚʫʘʨ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤ 

ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʤʠ ʟʘʡʤʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʜʚʽ ʪʨʝʪʠʥʠ ʥʘʩʝʣʝʥʥʷ. ʂʦʪ-ʜ'ɯʚʫʘʨ ʻ 

ʥʘʡʙʽʣʴʰʠʤ ʚ ʩʚʽʪʽ ʚʠʨʦʙʥʠʢʦʤ ʽ ʝʢʩʧʦʨʪʝʨʦʤ ʢʘʢʘʦ-ʙʦʙʽʚ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʠʤ ʚʠʨʦʙʥʠʢʦʤ 

ʽ ʝʢʩʧʦʨʪʝʨʦʤ ʢʘʚʠ ̔  ʧʘʣʴʤʦʚʦʾ ʦʣʽʾ. ʆʪʞʝ, ʝʢʦʥʦʤʽʢʘ ʜʫʞʝ ʯʫʪʣʠʚʘ ʜʦ ʢʦʣʠʚʘʥʴ ʩʚʽʪʦʚʠʭ 

ʮʽʥ ʥʘ ʮʽ ʧʨʦʜʫʢʪʠ ʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɺʠʜʦʙʫʪʦʢ ʟʦʣʦʪʘ ʽ ʝʢʩʧʦʨʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ 

ʟʨʦʩʪʘʶʯʠʤʠ ʛʘʣʫʟʷʤʠ ʧʦʟʘ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʎʴʦʛʦ ʨʦʢʫ ʝʢʦʥʦʤʽʢʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʟ ʪʝʤʧʦʤ ʨʦʟʚʠʪʢʫ 7%, ʧʽʜʢʨʽʧʣʶʶʯʠʩʴ ʰʚʠʜʢʠʤ ʧʨʠʚʘʪʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʩʪʽʡʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʝʢʩʧʦʨʪ ʮʴʦʛʦ ʨʦʢʫ 

ʚʽʜʥʦʚʣʶʚʘʪʠʤʝʪʴʩʷ ʥʘ ʬʦʥʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

https://drive.google.com/file/d/1LdXOvTTjD8ypDNlpRix1QuSRncWp-eF8/view?usp=sharing
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʩʪʘʙʽʣʴʥʠʭ ʮʽʥ ʥʘ ʢʘʢʘʦ. ʆʜʥʘʢ ʧʦʣʽʪʠʯʥʠʡ ʧʦʪʨʷʩʽʥʥʷ ʧʝʨʝʜ ʧʨʝʟʠʜʝʥʪʩʴʢʠʤʠ ʚʠʙʦʨʘʤʠ 

2020 ʨʦʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʨʠʟʠʢʦʤ ʟʥʠʞʝʥʥʷ.  

ɽʬʽʦʧʽʷ ʻ ʜʨʫʛʦʶ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʦʶ ʚ ɸʬʨʠʮʽ ʽ ʻ ʦʜʥʦʧʘʨʪʽʡʥʦʶ 

ʜʝʨʞʘʚʦʶ ʟ ʧʣʘʥʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ. ɹʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʜʦ 2018 ʨʦʢʫ ɺɺʇ ʟʨʦʩʪʘʚ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʚʽʜ 8% ʜʦ 11% ʚ ʨʽʢ. ʎʝ ʟʨʦʩʪʘʥʥʷ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʝ ʜʝʨʞʘʚʥʠʤʠ ʽʥʚʝʩʪʠʮʽʷʤʠ 

ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʠʤ ʧʨʦʛʨʝʩʦʤ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ ʩʬʝʨʽ ʧʦʩʣʫʛ. 

ʇʦʥʘʜ 70% ʥʘʩʝʣʝʥʥʷ ɽʬʽʦʧʽʾ, ʷʢ ̔ ʨʘʥʽʰʝ, ʟʘʡʥʷʪʦ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨ̔ , 

ʘʣʝ ʧʦʩʣʫʛʠ ʧʝʨʝʚʝʨʰʠʣʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ɺɺʇ. 

ɼʝʨʞʘʚʘ ʘʢʪʠʚʥʦ ʟʘʡʤʘʻʪʴʩʷ ʝʢʦʥʦʤʽʢʦʶ. ʇʦʪʦʯʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʝʢʪʠ ʚʢʣʶʯʘʶʪʴ 

ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʜʦʨʦʛʠ, ʨʝʡʢʠ, ʘʝʨʦʧʦʨʪʠ ʽ ʧʨʦʤʠʩʣʦʚʽ ʧʘʨʢʠ. 

ʂʣʶʯʦʚʽ ʩʝʢʪʦʨʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʝʨʞʘʚʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, 

ʙʘʥʢʽʚʩʴʢʘ ʩʧʨʘʚʘ ʽ ʩʪʨʘʭʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿʛʽʜʥʦ ʟ ʢʦʥʩʪʠʪʫʮʽʻʶ 

ɽʬʽʦʧʽʾ, ʜʝʨʞʘʚʘ ʚʦʣʦʜʽʻ ʚʩʽʻʶ ʟʝʤʣʝʶ ʽ ʥʘʜʘʻ ʦʨʝʥʜʘʨʷʤ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʦʨʝʥʜʫ. 

ʇʨʠʙʫʪʦʢ ɽʬʽʦʧʽʾ ʚ ʽʥʦʟʝʤʥʽʡ ʚʘʣʶʪʽ ʦʯʦʣʶʻ ʩʝʢʪʦʨ ʧʦʩʣʫʛ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʜʝʨʞʘʚʥʽ ʘʚʽʘʣʽʥʽʾ, ʘ ʪʘʢʦʞ ʝʢʩʧʦʨʪ ʨʷʜʫ ʪʦʚʘʨʽʚ. ʂʘʚʘ  ̒ʥʘʡʙʽʣʴʰʠʤ ʜʞʝʨʝʣʦʤ ʚʘʣʶʪʥʠʭ 

ʥʘʜʭʦʜʞʝʥʴ, ʘ ʪʘʢʽ ʪʦʚʘʨʠ, ʷʢ ʟʦʣʦʪʦ, ʢʫʥʞʫʪ, ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ ʩʘʜʽʚʥʠʮʪʚʘ, 

ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʋ 2018 ʨʦʮʽ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʟʤʝʥʰʠʣʦʩʷ. 

ʋʧʦʚʽʣʴʥʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʤʽʨʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʩʢʽʣʴʢʠ ʫʨʷʜ ʩʢʦʨʦʪʠʚ ʽʤʧʦʨʪ ʢʘʧʽʪʘʣʫ ʚ ʩʧʨʦʙʽ 

ʧʦʤ'ʷʢʰʠʪʠ ʜʝʬʽʮʠʪ ʜʦʣʘʨʘ. ʄɺʌ ʧʨʦʛʥʦʟʫʻ, ʱʦ ʜʦ 2025 ʨʦʢʫ ɽʬʽʦʧʽʷ ʩʪʘʥʝ ʢʨʘʾʥʦʶ ʟ 

ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ. 

ɿʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʚʘʣʶʪʥʦʛʦ ʬʦʥʜʫ ʥʘ 2019 ʨʽʢ, 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʘʬʨʠʢʘʥʩʴʢʠʤʠ ʢʨʘʾʥʘʤʠ ʙʫʜʫʪʴ:  

ɽʬʽʦʧʽʷ - 8,3%; 

ʈʫʘʥʜʘ - 7,8%; 

ɻʘʥʘ - 7,6%; 

ɹʝʨʝʛ ʉʣʦʥʦʚʦʾ ʂʽʩʪʢʠ (ʂʦʪ-ʜ'ɯʚʫʘʨ) - 7,1%; 

ʉʝʥʝʛʘʣ - 7%. 

ʋ ʮʠʭ ʞʝ ʜʘʥʠʭ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʘʬʨʠʢʘʥʩʴʢʦʤʫ ʨʝʛʽʦʥʫ ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ 

ʉʘʭʘʨʠ ʚʜʘʩʪʴʩʷ ʜʦʩʷʛʪʠ ʟʨʦʩʪʘʥʥʷ ɺɺʇ ʥʘ 3,7%, ʱʦ ʜʦʟʚʦʣʠʪʴ ʡʦʤʫ ʟʘʡʥʷʪʠ 9-ʝ ʤʽʩʮʝ 

ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ɽʬʽʦʧʽʷ ʧʝʨʝʚʝʨʰʫʻ ʚʩʽ ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʘʬʨʠʢʘʥʩʴʢʠʭ ʢʨʘʾʥ ʽ 

ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʥʠʤʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ. ʆʯʽʢʫʚʘʥʝ ʟʨʦʩʪʘʥʥʷ 

ɺɺʇ ʚ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʨʪʘʣʽ 2019 ʨʦʢʫ - ʢʦʣʦʩʘʣʴʥʽ 10,65%, ʚ ʪʦʡ ʯʘʩ ʦʯʽʢʫʻʪʴʩʷ ʱʦ 

ʝʢʩʧʦʨʪ ʚʠʨʦʩʪʝ ʜʦ 769 ʤʽʣʴʡʦʥʽʚ ʟʘ ʪʦʡ ʞʝ ʧʝʨʽʦʜ. 
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ʋɼʂ 627.512 

ɼʆʉʃɯɼɾɽʅʅʗ ʇɸɺʆɼʂʆ-ʅɽɹɽɿʇɽʏʅʀʍ ʊɽʈʀʊʆʈɯʁ 

ʖʭʠʤʶʢ ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʫʰʥʽʨʫʢ ʆ.ʄ. 

ʉʴʦʛʦʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʚʦʜʢʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʪʘ 

ʘʢʪʫʘʣʴʥʠʤ, ʘʜʞʝ ʟʘʨʘʟ ʚʝʜʫʪʴʩʷ ʤʘʩʦʚʽ ʚʠʨʫʙʢʠ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʥʝʙʝʟʧʝʯʥʽ ʧʘʚʦʜʢʠ ʧʨʠ ʧʦʪʝʧʣʽʥʥʽ ʢʣʽʤʘʪʫ, ʘʙʦ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʦʧʘʜʽʚ. 

ʅʘʜʤʽʨʥʽ ʪʨʠʚʘʣʽ ʦʧʘʜʠ ʫ ʚʠʛʣʷʜʽ ʜʦʱʫ ʻ ʧʝʨʰʦʧʨʠʯʠʥʦʶ ʧʦʚʝʥʝʡ. ʌʦʨʤʫʚʘʥʥʷ 

ʥʘʜʤʽʨʥʦʛʦ ʩʪʦʢʫ ʜʦʱʦʚʠʭ ʚʦʜ ʫ ʛʽʜʨʦʤʝʨʝʞʫ ʟʘʙʝʟʧʝʯʫʻ ʛʽʨʩʴʢʠʡ ʨʝʣʴʻʬ. ʉʪʽʢʘʶʯʽ ʚʦʜʠ 

ʟʙʽʛʘʶʪʴ ʩʭʠʣʘʤʠ ʛʽʨ ʫ ʛʽʨʩʴʢʽ ʜʦʣʠʥʠ, ʜʝ ʧʝʨʝʧʦʚʥʶʶʪʴ ʢʦʨʠʪʘ ʧʦʪʦʢʽʚ ʪʘ ʨʽʯʦʢ. 

ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʻ ʧʘʚʦʜʦʢ ʥʘ ʟʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ ʫ 2008 ʨʦʢʫ, ʥʘ ʧʨʠʢʣʘʜʽ ʷʢʦʛʦ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʜ̔ʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʧʦ 

ʦʙôʻʢʪʫ ʨ. ʃʽʤʥʠʮʷ ʚ ʨʘʡʦʥʽ ʩ. ɻʨʠʥʴʢʠʚ ʈʦʞʥʷʪʽʚʩʴʢʦʛʦ ʨ-ʥʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣ. 

ʄʝʞʽ ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʟʦʥʠ ʟʘʛʨʦʟʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ 

ɼʣʷ ʘʥʘʣʽʟʫ ʤʝʞ ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʚʠʤʠʪʪʷ ʙʝʨʝʛʽʚ ʜʦʩʣʽʜʞʫʚʘʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʧʦʧʝʨʝʯʥʽ ʨʦʟʨʽʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Surfer ʪʘ MS 

Excel. ʅʘ   ʤʽʩʮʝʚʦʩʪʽ ʙʫʣʦ ʚʠʙʨʘʥʦ ʪʨʠ ʜʽʣʷʥʢʠ ʨʽʯʢʠ ʚ ʷʢʠʭ ʟʜʽʡʩʥʠʣʠ ʧʝʨʝʨʽʟ (ʨʠʩ. 1). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Surfer ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʽʯʝʥʥʷ 

ʪʘ ʩʫʤʘʨʥʫ ʚʽʜʩʪʘʥʴ ʚʟʜʦʚʞ ʣʽʥʽʾ ʨʦʟʨʽʟʫ. ɿʘ ʚʠʟʥʘʯʝʥʠʤʠ ʜʘʥʠʤʠ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʧʨʦʬʽʣʽ ʥʘ ʷʢʠʭ ʟʦʙʨʘʞʝʥʦ ʚʽʜʩʪʘʥʴ ʚʠʤʠʪʠʭ ʙʝʨʝʛʽʚ ʪʘ ʛʣʠʙʠʥʫ ʚʠʤʠʚʘʥʥʷ (ʨʠʩ. 2). 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1 3D ʤʦʜʝʣʴ ʟ ʧʦʟʥʘʯʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʧʝʨʝʨʽʟʽʚ 

 
                               ʘ)                                    ʙ)                                        ʚ) 

ʈʠʩ. 2 (ʘ,ʙ,ʚ) ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʧʦʧʝʨʝʯʥʠʭ ʧʨʦʬʽʣʽʚ 

 ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2 (ʚ)  ʚ ʧʝʨʝʨʽʟʽ ʧʣʦʱʘ ʚʠʤʠʚʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰʦʶ. 

  
                       ʘ)       ʙ) 

ʈʠʩ. 3 (ʘ,ʙ) 3D ʤʦʜʝʣʴ ʟ ʟʦʙʨʘʞʝʥʠʤʠ ʤʝʞʘʤʠ ʟʘʪʦʧʣʝʥʥʷ 

ʊʘʢʦʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʝʞ ʟʘʪʦʧʣʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ 

Glodal Mapper ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 3D ʤʦʜʝʣʴ ʜʦʩʣʽʜʞʫʚʘʥʦ ʾʪʝʨʠʪʦʨʽʾ. 

ɿʙʽʣʴʰʫʶʯʠ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʨʽʯʮʽ ʥʘ 3D ʤʦʜʝʣʽ ʤʦʞʣʠʚʦ ʟʦʙʨʘʟʠʪʠ ʟʦʥʠ ʟʘʪʦʧʣʝʥʥʷ ʪʘ 
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ʟʦʥʠ ʟʘʛʨʦʟʠ ʜʣʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ. ʅʘ 

ʨʠʩ. 3 ʟʦʙʨʘʞʝʥʦ ʤʝʞʽ ʟʘʪʦʧʣʝʥʥʷ ʧʨʠ ʨʽʚʥʽ ʚʦʜʠ ʧʽʜʥʷʪʦʤʫ ʥʘ ʚʠʩʦʪʫ 630,5ʤ ʪʘ 632ʤ. 

ɺʧʣʠʚ ʥʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʰʠʨʠʥʠ ʧʦʷʩʫ ʤʝʘʥʜʨʫʚʘʥʥʷ ʨʽʯʢʠ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʛʨʦʟʠ ʨʽʯʢʠ ʜʣʷ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʧʦʷʩʫ ʤʝʘʥʜʨʫʚʘʥʥʷ ʨʽʢʯʠ. 

ɿʘʢʦʥʦʤʽʨʥʽ ʧʣʘʥʦʚʽ (ʙʦʢʦʚʽ) ʜʝʬʦʨʤʘʮʽʾ ʨʫʩʝʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ ʟ ʨʫʩʣʦʤ, ʥʘʟʠʚʘʶʪʴʩʷ ʤʝʘʥʜʨʫʚʘʥʥʷʤ ʨʫʩʣʘ.  

ʄʝʘʥʜʨʫʚʘʥʥʷ ï ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʘ ʬʦʨʤʘ ʧʣʘʥʦʚʠʭ ʧʝʨʝʬʦʨʤʫʚʘʥʴ ʟʘʢʨʫʪʽʚ ʨʽʢ, 

ʱʦ ʤʘʶʪʴ ʟʘʧʣʘʚʫ. ʄʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ ʩʧʦʣʫʯʘʶʪʴʩʷ ʢʨʘʾ 

ʧʦʚʦʨʦʪʽ ʨʽʢʠ, ʚʩʝ ʱʦ ʧʦʧʘʜʘʻ ʚ ʩʝʨʝʜʠʥʫ ʜʘʥʦʾ ʧʣʦʱʽ ʽ ʻ ʟʘʛʨʦʟʦʶ ʟʤʠʚʫ (ʨʠʩ.4), ʪʦʙʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʝ ʛʝʦʤʝʪʨʠʯʥʝ ʩʧʨʦʱʝʥʥʷ ʬʦʨʤ ʨʽʯʦʢ (ʛʝʥʝʨʘʣʽʟʘʮʽʷ). 

  
ʈʠʩ. 4 ʅʘʥʝʩʝʥʥʷ ʰʠʨʠʥʠ ʧʦʷʩʫ ʤʘʥʜʨʫʚʘʥʥʷ ʨʽʯʢʠ  

 
ʈʠʩ. 5 ʅʘʢʣʘʜʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ 

 ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʦʩʽʙ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʪʦ ʚʽʥ ʬʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʻ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʤʝʪʦʜʦʤ (ʨʠʩ. 5). 

 ɹʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʚʽ ʙʫʬʝʨʥʽ ʟʦʥʠ: 50ʤ ʪʘ 100 ʤ. ɺ ʟʦʥʽ 50ʤ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʘʥʘ 

ʪʝʨʠʪʦʨʽʷ ʻ ʪʦʯʥʦ ʥʝʙʝʟʧʝʯʥʦʶ ʧʨʠ ʚʠʥʠʢʥʝʥʥ̔  ʧʘʚʦʜʢʫ, ʽ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʥʝʤʦʞʣʠʚʝ 

ʚʝʜʝʥʥʷ ʙʫʜɹ-ʷʢʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʜʣʷ ʞʠʣʦʛʦ ʩʝʢʪʦʨʫ. ɺ 100ʤ ʟʦʥʽ ʚʢʘʟʘʥʦ ʪʘʢʦʞ 

ʥʝʙʝʟʧʝʯʥʫ ʟ ʤʝʥʰʠʤ ʭʘʨʘʢʪʝʨʦʤ ʫʨʘʞʝʥʥʷ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʚʘ ʤʝʪʦʜʠ 

ʻ ʝʬʝʢʪʠʚʥʠʤʠ, ʭʦʯʘ ʜʘʶʪʴ ʪʨʽʰʢʠ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʨʘʟʫ ʜʚʘ ʤʝʪʦʜʠ ʦʜʥʦʯʘʩʥʦ (ʨʠʩ. 6), ɺ ʟʦʥʘʭ ʧʝʨʝʢʨʠʪʪ̔ ʚ ʜʚʦʭ ʮʠʭ 

ʰʘʨʽʚ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʠ, ʱʦ ʮʝ ʻ ʧʘʚʦʜʢʦ-ʥʝʙʝʟʧʝʯʥʽ ʪʝʨʠʪʦʨʽʾ.  
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ʈʠʩ. 6  ʅʘʢʣʘʜʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʪʘ ʰʠʨʠʥʠ ʧʦʷʩʫ ʤʘʥʜʨʫʚʘʥʥʷ ʨʽʯʢʠ 

ʄʦʜʝʣʴ ʦʮʽʥʢʠ ʧʘʚʦʜʢʦ-ʥʝʙʝʩʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ 

1. ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʡ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ 

ʚ ʪʝʦʨʝʪʠʯʥʫ ʟʦʥʫ ʟʘʛʨʦʟʠ ʜʣʷ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

2. ɹʫʜʫʻʤʦ ʚʟʜʦʚʞ ʨʽʯʦʢ ʙʫʬʝʨʥʽ ʟʦʥʠ ʚ ʨʦʟʤʽʨʽ 50ʤ ʪʘ 100ʤ. 

3. ɺʠʟʥʘʯʘʻʤʦ ʰʠʨʠʥʫ ʧʦʷʩʫ ʤʝʘʥʜʨʫʚʘʥʥʷ ʨʽʯʢʠ. 

4. ʅʘʢʣʘʜʘʤ̒ʦ ʜʚʘ ʧʦʧʝʨʝʜʥʽʭ ʰʘʨʠ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, ʮʠʤ ʚʠʟʥʘʯʘʶʯʠ ʪʦʯʥʽ 

ʧʘʚʦʜʢʦ-ʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʟ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʪʘ ʙʝʟ. 

5. ʋ ʧʦʚʦʜʢʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʽ ʨʦʙʦʪʠ. 

6. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʥʽʤʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʚʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʙʫʜʫʚʘʪʠ 3D 

ʤʦʜʝʣʽ ʧʦʚʝʨʭʦʥʴ, ʜʝ ʤʦʞʥʘ ʥʘʦʯʥʦ ʧʦʙʘʯʠʪʠ ʢʨʠʪʠʯʥʽ ʚʽʜʤʽʪʢʠ ʤʦʞʣʠʚʠʭ ʧʘʚʦʜʢʽʚ ʟ 

ʟʘʛʨʦʟʦʶ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʘʤ. 

7. ʇʽʩʣʷ ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ ʟʘʛʨʦʟʠ, ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʝʨʝʜʘʪʠ ʤʽʩʮʝʚʽʡ 

ʚʣʘʜʽ, ʷʢʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʬʦʨʤʦʚʘʥʠʭ ʫʞʝ 3D ʤʦʜʝʣʝʡ ʤʦʞʝ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʧʨʦ 

ʟʘʭʠʩʪ ʜʘʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʘ ʩʘʤʝ ʙʫʜʽʚʥʠʮʪʚʘ ʙʝʨʝʛʦʫʢʨʽʧʣʶʚʘʣʴʥʠʭ ʩʧʦʨʫʜ.  
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ʋɼʂ 911.2:528.8 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɺ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅɯ 

ʖʭʠʤʶʢ ɺ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʫʜʴʢʦ ʆ.ʄ 

ɻʝʦʽʥʬʦʨʤʘʮ̔ Ӣʡʥʝ ʤʦʜʝʣʶʚʘӢʥʥʷ ð ʽʥʪʝʛʨʘʪʠʚʥʘ ʪʝʦʨʽʷ, ʷʢʘ ʥʘ ʥʦʚʽʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʦʙ'ʻʜʥʫʻ ʚʞʝ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʫʢʣʘʜʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʨʝʘʣʴʥʦʛʦ 

ʩʚʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ̔ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʽ ʦʙ'ʻʢʪʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ (ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʦʙ'ʻʢʪʘʤʠ ʙʘʟʠ ʜʘʥʠʭ) ʽ ʚʠʩʪʫʧʘʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʫ, ʜʦʩʪʫʧ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ .[3] 

ʆʜʥʘ ʽʟ ʛʦʣʦʚʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï çʙʘʯʠʪʠ 

ʮʽʣʝè. ɿʘʚʜʷʢʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʟʘ ʫʤʦʚʠ ʚʚʝʜʝʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʦʚʨ̔ʥʠʭ ʽ ʪʦʯʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʷʚʠʪʠ ʛʣʠʙʠʥʥʽ ʩʠʩʪʝʤʥʽ 

ʟʚôʷʟʢʠ ʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʧʽʟʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʧʟ̔ʥʘʥʥʷ. ʊʘʢ, ʜʣʷ ʧʨʠʢʣʘʜʫ, ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ 

ʤʽʩʮʝʚʦʩʪʽ ʩʣʫʛʫʻ ʥʘʜʽʡʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ. 

ɯʥʰʘ ʩʪʨʘʪʝʛʽʯʥʘ ʮʽʣʴ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ï çʢʝʨʫʚʘʪʠ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷʤè. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: 

¶ ʘʥʘʣʽʟ ʤʽʩʮʝʧʦʣʦʞʝʥʥ̫ ʦʙôʻʢʪʽʚ; 

¶ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ ʱʽʣʴʥʦʩʪʽ ʷʚʠʱ; 

¶ ʧʦʰʫʢ ʦʙôʻʢʪʽʚ ʚʩʝʨʝʜʠʥʽ ʧʝʚʥʦʾ ʦʙʣʘʩʪʽ; 

¶ ʘʥʘʣʽʟ ʥʘʡʙʣʠʞʯʦʛʦ ʩʫʩʽʜʩʪʚʘ; 

¶ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʘʪʨʠʙʫʪʽʚ ʦʙôʻʢʪʽʚ; 

¶ ʨʦʟʧʦʜʽʣ ʦʙôʻʢʪʽʚ ʧʦ ʢʘʪʝʛʦʨʽʷʭ; 

¶ ʧʦʰʫʢ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʧʨʦʩʪʦʨʦʚʠʭ ʪʘ ʘʪʨʠʙʫʪʠʚʥʠʭ 

ʜʘʥʠʭ; 

¶ ʪʨʠʚʠʤʽʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʚʘʨʽʘʥʪʽʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ (ʎʄʈ). ɻʦʪʦʚʘ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʨʽʰʝʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥ̔ʪʥʽʰʠʭ ʟʘʚʜʘʥʴ:[1] 

¶ ʨʦʟʨʘʭʫʥʦʢ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʢʫʪʽʚ ʥʘʭʠʣʫ ʪʘ ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ; 

¶ ʦʮʽʥʢʘ ʬʦʨʤʠ ʩʭʠʣʽʚ ʯʝʨʝʟ ʢʨʠʚʠʟʥʫ ʾʭ ʧʦʧʝʨʝʯʥʦʛʦ ʽ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʪʠʥʽʚ; 

¶ ʧʦʙʫʜʦʚʘ ʧʨʦʬʽʣʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʨʝʣʴʻʬʫ; 

¶ ʘʥʘʣʽʪʠʯʥʘ ñʚʽʜʤʠʚʢʘò ʨʝʣʴʻʬʫ; 

¶ ʪʨʠʚʠʤʽʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʣʴʻʬʫ ʫ ʬʦʨʤ̔  ʙʣʦʢ-ʜʽʘʛʨʘʤ; 

¶ ʧʦʙʫʜʦʚʘ ʽʟʦʣʽʥʽʡ ʟʘ ʤʥʦʞʠʥʦʶ ʧʦʟʥʘʯʦʢ ʚʠʩʦʪ; 

¶ ʦʨʪʦʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ ʽ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʷʢ ʤʝʪʦʜ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ï ʮʝ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʽ ʜʽʾ ʟ ʤʦʜʝʣʣʶ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʬʦʨʤʘ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʽʡʩʥʦʩʪʽ. ɻɯʄ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʦʩʫ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʭʦʜʽ ʧʦʙʫʜʦʚʠ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ, ʥʘ ʦʨʠʛʽʥʘʣ  ̔ ʪʠʤ ʩʘʤʠʤ ʨʦʟʚôʷʟʫʻ ʟʘʚʜʘʥʥʷ ʧʝʨʝʥʦʩʫ ʟʥʘʥʴ. 

ɿʘʛʘʣʴʥʠʤ ʜʣʷ ɻɯʄ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʥ̔ʪʝʛʨʦʚʘʥʠʭ ʛʨʫʧ ʜʘʥʠʭ ï "ʤʽʩʮʝ", "ʯʘʩ", 

"ʪʝʤʘ". ʎʝʡ ʚʠʜ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʢʣʘʩʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ ʽ ʚʢʣʶʯʘʶʪʴ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʧʝʨʝʪʚʦʨʝʥʴ: 

https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BE%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B8_%D0%B4%D0%B0%D0%BD%D0%B8%D1%85
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%BE%D0%B1%D0%BA%D0%B0_%D0%B4%D0%B0%D0%BD%D0%B8%D1%85
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ïʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ ʟʫʤʦʚʣʶʻ ʜʦ ʟʤʽʥʠ ʛʨʘʬʽʯʥʠʭ ̔  ʪʘʙʣʠʯʥʠʭ 

ʜʘʥʠʭ; 

ïʧʝʨʝʪʚʦʨʝʥʥʷ ʘʪʨʠʙʫʪʠʚʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʫʤʦʚʣʶʻ ʜʦ ʟʤʽʥʠ ʛʨʘʬʽʯʥʠʭ ʽ ʪʘʙʣʠʯʥʠʭ 

ʜʘʥʠʭ; 

ïʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʦʜʥʦʛʦ ʪʠʧʫ ʥʘ ʽʥʰʠʡ; 

ïʧʦʙʫʜʦʚʘ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʽʚ, ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ; 

ïʧʦʙʫʜʦʚʘ, ʨʝʜʘʛʫʚʘʥʥʷ ʘʙʦ ʤʦʜʠʬʽʢʘʮʽʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ (ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʨʝʜʘʢʪʦʨʽʚ). 

ɺ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ɻɯʉ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʘʭ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽʥʰʠʭ ʜʝʨʞʘʚʘʭ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʪʨʠʚʠʤ̔ʨʥʦʛʦ 

ʤʝʪʨʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʫ ʪʨʠʚʠʤʽʨʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʣʴʻʬʫ (ʎʄʇ) ʪʘ ʩʠʪʫʘʮʽʾ (ʎʄʉ). ʄʝʪʦʜʠ ʽ ʤʝʪʦʜʠʢʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʣʴʻʬʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʠʪʴ ʜʦʙʨʝ ʜʦʩʣʽʜʞʝʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ ̫ʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ (Surfer, Digitals) ʪʘʢ ʽ ʫ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ɻɯʉ (ʇʘʥʦʨʘʤʘ, ArcGIS, ArcInfo) ʦʜʥʘʢ ʧʠʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʜʦ ʮʠʭ ʧʽʨ ʻ 

ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʘʚʜʘʥʥ̫ʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʭ. [2] 

ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

ʟʦʙʨʘʞʝʥʴ ʚʩʝ ʙʽʣʴʰʝ ʥʘʮʽʣʝʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʩʪʨʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʧʨʠʚ'ʷʟʘʥʠʭ 

ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʝʡ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʰʚʠʜʢʝ ʚʧʨʦʚʘʜʞʝʥʥ ̫ ʪʝʭʥʦʣʦʛʽʡ ʮʠʬʨʦʚʦʾ 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ. ʆʜʠʥ ʽʟ ʾʾ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ-

ʦʨʪʦʬʦʪʦʟʦʙʨʘʞʝʥʥʷ-ʩʪʚʦʨʶʻ ʪʘʢʦʞ ʮʠʬʨʦʚʫ ʛʝʦʤʝʪʨʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʚ 

ʽʜʝʘʣʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʦʙ'ʻʢʪʽʚ ʽʟ ʧʨʠʡʥʷʪʥʦʶ ʪʦʯʥʽʩʪʶ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ɻɯʉ ʚʩʝ ʱʝ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʪʦʯʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʨʘʩʪʨʦʤ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʽʩʴʢʠʭ 

ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʎʽ ʥʝʜʦʣʽʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʝʥʩʫʶʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʫ ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʫ ñʚʨʫʯʥʫò ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ 

ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ. ʇʦʢʘʟʦʚʠʤʠ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʧʦʧʫʣʷʨʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ 

Digitals, ʚ ʦʩʪʘʥʥʽʭ ʚʝʨʩʽʷʭ ʷʢʦʛʦ ʟ'ʷʚʠʣʘʩʷ ʥʦʚʘ ʤʦʞʣʠʚʽʩʪʴ-ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʫ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʣʴʻʬʫ ʽ ʩʠʪʫʘʮʽʾ.  [3] 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʝʨʣʷʥʪ ɸ. ʄ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ / ɸ. ʄ. ɹʝʨʣʷʥʪ. ð ʄ. : 

ʂʘʨʪʛʝʦʮʝʥʪʨ ð ɻʝʦʜʝʟʠʟʜʘʪ, 1997. ð 64 ʩ. 

2. ɼʘʚʠʜʯʫʢ ɺ. ʄʝʪʦʜʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ ʪʘ 

ʽʥhʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. / ɺ. ɼʘʚʠʜʯʫʢ, ʃ. ʉʦʨʦʢʽʥʘ, ɺ. ʈʦʜʽʥʘ // ɺʽʩʥʠʢ ʃʴʚʽʚ 

ʫʥ-ʪʫ. ʉʝʨʽʷ ʛʝʦʛʨʘʬʽʯʥʘ. ð ʃʴʚʽʚ, 2004. ɺʠʧ 31. ʉ 263ï270. 

3. ɼʝ ʄʝʨc ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ: ʇʝʨ. ʩ ʘʥʛʣ. /ɼʝ ʄʝʨʩ, ʅ. 

ʄʘʡʢʣ. ð ʄ.: ɼʘʪʘ+, 1999. ð 489 ʩ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʄɽʊʏɯʅɻ ʇɯɼʇʈʀɭʄʉʊɺ ʅɸ ʆʉʅʆɺɯ ʄɽʊʈʀʂʀ ɼʀʉʊɸʅʎɯɰ ʄɯɾ 

ɺɽʂʊʆʈɸʄʀ ɺ ɹɸɻɸʊʆʄɯʈʅʆʄʋ ʇʈʆʉʊʆʈɯ  

ʗʚʦʨʩʴʢʠʡ ɭ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʢʨʠʧʥʠʢ ɸ.ɺ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʨʦʟʛʣʷʜʫ ʜʘʪʘʩʝʪʫ çʌʆʈʄɸ ˉ 50-ʉɻè ʘʥʘʣʽʪʠʢ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ 

ʧʨʦʙʣʝʤʦʶ ʚʽʜʩʪʫʥʦʩʪʽ ʢʦʨʝʢʪʥʠʭ id ʧʽʜʧʨʠʻʤʩʪʚ. ʅʘʪʦʤʽʩʪʴ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ 

ʟʤʽʰʘʥʽ ʢʦʜʠ ʥʘ ʧʨʦʪʷʟʽ ʨʦʢʽʚ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʟʥʘʯʘʻ, ʱʦ id ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʧʝʚʥʦʤʫ 

ʨʘʡʦʥʽ ʚ ʧʝʚʥʠʡ ʨʽʢ ʥʝ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʦʤʫ ʞ ʧʽʜʧʨʠʻʤʩʪʫ ʚ ʥʘʩʪʤʫʘʥʦʤʫ ʨʦʮʽ, ʚʦʥʦ 

ʤʦʞʝ ʙʫʪʠ ʟʤʽʱʝʥʦ ʥʘ ʽʥʰʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʪʦʛʦ ʞ ʨʘʡʦʥʫ, ʦʙʣʘʩʪʽ ʯʠ ʨʝʛʽʦʥʫ. ʎʝ ʥʝ ʻ 

ʢʨʠʪʠʯʥʦʶ ʧʝʨʝʧʦʥʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʷʢʽ ʥʝ ʧʦʛʣʠʙʣʶʶʪʴʩʷ ʥʘ 

ʨʽʚʝʥʴ ʙʽʣʴʰʠʡ ʥʽʞ ʨʦʡʦʥ, ʪʦʙʪʥʦ ʘʥʘʣʽʪʠʢ ʜʦʩʽ ʟʤʦʞʝ ʟʘʩʪʦʩʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʴ ʟ 

ʬʽʢʩʦʚʘʥʠʤʠ ʝʬʝʢʪʘʤʠ ʧʦ ʨʘʡʦʥʘʤ ʯʠ ʦʙʣʘʩʪʷʤ, ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʧʦʜʽʣ 

ʝʬʬʝʢʪʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦ, ʪʘ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʚʠʩʥʦʚʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 

ʪʝʤʘʪʠʮʽ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʣʝ ʥʘʙʘʛʘʪʦ ʮʽʢʘʚʽʰʝ ʤʘʪʠ ʙʽʣʴʰ ʰʠʨʰʝ ʪʘ ʜʝʪʘʣʽʟʦʚʘʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʩʧʦʩʪʝʨʽʛʦʚʘʥʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ, ʽ ʯʠ ʻ ʚʦʥʘ ʚʟʘʛʘʣʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʚ ʨʦʙʦʪʽ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʤʽʞ 

ʚʝʢʪʦʨʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʄʝʪʦʜʠ ʟʥʘʭʦʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʚ 

ʧʨʦʩʪʦʨʽ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪɹ ʩ̫ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ 

ʢʣʘʩʪʝʨʽʟʘʮʽʾ. ɯʩʥʫʶʻ ʜʦʚʦʣʽ ʙʘʛʘʪʦ ʤʝʪʨʠʢ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘ 

ʧʣʦʱʠʥʽ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ ʪʘ ʥʝ ʟʘʚʞʜʠ ʧʽʜʽʡʜʫʪʴ 

ʜʣʷ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʜʘʯ. ɿ ʥʠʭ ʥʘʧʦʧʫʣʷʨʥʽʰʠʤʠ ʻ ɽʚʢʣʽʜʦʚʘ ʚ̔ ʜʩʪʘʥʴ, ʄʘʥʭʝʪʝʥʴʩʢʘ 

ʤʝʪʨʢʘ, ʚʽʜʩʪʘʥʴ ʏʝʙʠʰʝʚʘ, ʚʽʜʩʪʘʥʴ ʄʘʭʘʣʘʥʦʙʽʩʘ ʽ ʪ.ʜ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʪʪʽ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʢʥʠʭ id 

ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʜʘʪʘʩʝʪʽ çʌʦʨʤʘ 50-ʉɻè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

 ɼʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʤʝʪʯʽʥʛʫ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʜʘʪʘʩʝʪʽ ʤʽʩʪʠʣʦʩʷ 9529 

ʧʽʜʧʨʠʻʤʩʪʚ ʟ 2009 ʧʦ 2015 ʨʽʢ. 

ʊʘʙʣʠʮʷ 1.ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ ʨʦʢʘʭ ʚ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ. 

ʈʽʢ ʇʽʜʧʨʠʻʤʩʪʚ 

2009 9172 

2010 9100 

2011 9450 

2012 9086 

2013 9014 

2014 8485 

2015 8403 

 

ʇʨʦʙʣʝʤʫ ʨʘʥʜʦʤʥʦ ʟʤʽʢʩʦʚʘʥʠʤʭ id ʧʽʜʧʨʠʻʤʪʩʪʚ ʫ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʨʽʰʠʪʠ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

1. ʇʨʠʟʥʘʯʝʥʥʷ ʥʦʚʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ id ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚ ʜʘʪʘʩʝʪʽ. 

2. ʅʦʨʤʘʣʽʟʘʮʽʷ ʧʦʣʽʚ ʷʢʽ ʤʽʩʪʷʪʴ ʯʠʩʣʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʧʦʣʽʚ ʟ ʩʘʤʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. 

3. ɯʪʠʨʘʪʠʚʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʤʽʞ ʧʽʜʧʨʠʻʤʪʩʚʘʤʠ ʧʦʪʦʯʥʦʛʦ ʪʘ ʥʘʩʪʫʧʥʦʛʦ 

ʨʦʢʫ. 

4. ɯʪʠʨʘʪʠʚʥʝ ʟʥʘʭʦʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʾ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʪʘ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ. 

5. ɿʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ  ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʝʨʝʜ ʚʩʽʭ 
ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʜʠʩʪʘʥʮʽʡ. 
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6. ɿʥʘʭʦʜʞʝʥʥʷ ʧʘʨʥʠʭ ʩʧʽʚʧʘʜʽʥʴ ʪʘ ʟʘʤʽʥʘ id ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʥʘ id 

ʬʽʢʩʦʚʘʥʦʛʦ. 

7. ʇʝʨʝʭʽʜ ʽʪʝʨʘʮʽʾ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ. 

ʆʪʞʝ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚ ʜʘʪʘʩʝʪʽ ʥʘʩʧʨʘʚʜʽ ʫʥʽʢʘʣʴʥʽ, ʚʽʧʦʚʽʜʥʦ ʟʛʝʥʝʨʫʻʤʦ ʧʦʣʝ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʢʦʜʘʤʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽ ʜʘʣʽ ʙʫʜʝʤʦ ʽʪʝʨʘʪʠʚʥʦ ʟʥʘʭʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʢʦʜʘʤʠ 

ʧʦʯʠʥʘʶʯʠ ʟ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʦʢʫ ʚ ʜʘʪʘʩʝʪʽ, ʬʽʢʩʫʶʯʠ ʨʘʡʦʥ ̔  ʟʘʤʽʥʶʯʠ ʢʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚ 

ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʢʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʧʝʨʝʜʥʭ̔ ʨʦʢʽʚ. 

ɺ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯʘʭ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʤʘʶʯʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʨʦʩʪʽʨ ʚʝʢʪʦʨʽʚ 

ʘʥʘʣʽʪʠʢ ʥʝ ʟʘʚʞʜʠ ʤʘʻ ʟʤʽʥʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʜʥʘʢʦʚʠʭ ʰʢʘʣʘʭ ʚʠʤʽʨʫ. ʅʘʧʨʠʢʣʘʜ 

ʨʘʭʫʶʯʠ ʜʠʩʪʘʥʮʽʶ ʧʦ 2 ʚʠʤʽʨʘʤ ʫ ʷʢʠʭ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʽʚʨʥʦʩʪʝʡ ʤʘʻ  

ʥʦʨʤʘʣʴʥʠʤ ʚʠʛʣ̫ʜ, ʘʣʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʝʨʝʜʥʴʝ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʩʦʪʥʽ ʽ 

ʙʽʣʴʰʝ ʨʘʟʽʚ ʤʘʻʤʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʥʝʢʦʨʨʝʢʪʥʦ ʚʠʷʚʣʝʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʭʦʯʘ ʟʛʽʜʥʦ 

ʬʦʨʤʫʣʠ ʩʘʤʘ ʚʽʜʩʪʘʥʴ ʤʦʞʝ ʙʫʪʠ ʦʙʨʘʭʦʚʘʥʘ ʚʽʨʥʦ. ʋ ʜʘʪʘʩʝʪʽ çʌʆʈʄɸ 50-ʉɻè 

ʘʥʘʣʽʪʠʢ ʙʝʟʫʤʦʚʥʦ ʟʽʰʪʦʚʭʥʝʪʴʩʷ ʟ ʩʘʤʝ ʪʘʢʦʶ ʧʨʦʙʣʝʤʦʶ. ɼʦ ʧʨʠʢʣʘʜʫ ʟʤʽʥʥʘ çʇʣʦʱʘ 

ʥʘʩʘʜʞʝʥʴ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽè ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʛʝʢʪʘʨʘʭ, ʘ ʟʤʽʥʥʘ çʏʠʩʪʠʡ ʜʦʭʽʜ ʚʽʜ 

ʨʝʘʣʽʟʘʮʽʾè ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʪʠʩʷʯʘʭ ʛʨʠʚʝʥʴ. ʆʯʝʚʠʜʥʦ ʱʦ ʽ ʩʝʨʝʜʥʝ ʟʥʘʯʝʥʥʷ ʚ ʮʠʭ 

ʟʤʽʥʥʠʭ ʙʫʜʝ ʢʨʠʪʠʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɼʣʷ ʙʽʣʴʰ ʢʦʨʝʢʪʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘʩʪʦʩʦʚʘʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʥʘʯʝʥʴ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʝʨʝʜʥʝ 

ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʠʨʽʚʥʶʶʪʴʩʷ ʧʦ ʚʩʽʤ ʟʤʽʥʥʠʤ ʪʘ ʟʥʠʢʥʝ ʧʨʦʙʣʝʤʘ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʯʝʥʴ: 

ὼ    (1) 

ʅʘ ʜʘʥʥʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʰʝʥʴ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʪʦʯʘʤʠ ʚ ʧʨʦʩʪʦʨʽ. ʉʝʨʝʜ ʥʠʭ: 

ɺʽʜʩʪʘʥʴ ɽʚʢʣʽʜʘ: 

Ὠὼȟώ  В ὼ ώ   (2) 

ʄʘʥʭʝʪʪʝʥʴʩʢʘ ʚʽʜʩʪʘʥʴ: 

Ὠὼȟώ В ȿὼ ώȿ  (3) 

ɺ ʜʘʥʥʽʡ ʨʦʙʦʪʽ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʤʝʪʨʠʢʘ ʚʽʜʩʪʘʥʽ ɽʚʢʣʽʜʘ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʽʪʝʨʘʪʠʚʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ, ʩʣʽʜ ʧʦʷʩʥʠʪʠ ʥʘʚʽʱʦ ʟʥʘʭʦʜʠʪʠ ʚ̔ ʜʩʪʘʥʽ 2 ʨʘʟʠ, 

ʩʧʦʯʘʪʢʫ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʟ ʥʘʩʪʫʧʥʠʤ ʪʘ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ ʟ ʧʦʪʦʯʥʠʤ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, 

ʱʦ ʚ ʜʘʪʘʩʝʪʽ çʌʆʈʄɸ 50-ʉɻè ʧʽʜʧʨʠʻʤʪʩʚʘ ʥʝ ʬʽʛʫʨʫʶʪʴ ʨʽʢ ʫ ʨʽʢ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ id. 

ɼʝʷʢʽ ʧʽʜʧʨʠʠʤʩʪʚʘ ʟʤʽʥʶʶʪʴ ʦʨʛʘʥʽʟʮʽʡʥʦ ʧʨʘʚʦʚʽ ʬʦʨʤʠ, ʧʝʨʝʭʦʜʷʪʴ ʚ ̔ʥh̔  ʢʘʪʝʛʦʨʽʾ 

ʘʙʦ ʟʦʚʩʽʤ ʟʥʠʢʘʶʪʴ. ɺʠʷʚʣʷʝʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ ʟʥʘʭʦʜʠʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʩʝʨʝʜ 

ʚʩʽʭ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʜʣʷ ʧʝʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ. ɸʜʞʝ ʤʦʞʣʠʚʦ, ʱʦ ʜʣʷ ʨʽʟʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʤʽʥʽʤʘʣʴʥʁ 

ʙʫʜʝ ʚʽʜʩʪʘʥʴ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ. 

ɼʘʣʽ ʨʦʟʛʣʷʥʫʪʦ ʛʽʧʦʪʝʪʠʯʥʽ ID ʧʽʜʧʨʠʻʤʩʪʚ: 
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ʈʠʩ.1. ʇʨʠʢʣʘʜ ʧʦʧʘʨʥʦʛʦ ʩʧʽʚʧʘʜʽʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. 

ʏʝʨʚʦʥʠʤ ʧʦʢʘʟʽʥʽ ʤʽʥʽʤʘʣʴʥʽ ʜʠʩʪʘʥʮʽʾ. ɿ ʽʣʶʩʪʨʘʮʽʾ ʚʠʜʥʦ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ˉ10 

ʟ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʚʽʜʧʦʚʽʜʘʻ 2 ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʦʪʦʯʥʦʛʦ, ʘ ʩʘʤʝ ˉ3 ʪʘ ˉ1. ʎʶ ʧʨʦʙʣʝʤʫ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʫʩʫʥʫʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʯʠʩʣʝʥʥʷ ʜʠʩʪʘʥʮʽʾ 

ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ  ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʟ ʧʦʪʦʯʥʠʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʘʻʤʦ 

ʥʘʩʪʫʧʥʫ ʩʠʪʫʘʮʽʶ:  

 
ʈʠʩ.2. ɺʠʯʝʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ˉ1 ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʚʽʜʧʦʚʽʜʘʻ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ˉ10 ʚ ʥʘʩʪʫʧʥʦʫ, ʦʪʞʝ ʟʤʽʥʶʻʤʦ ʢʦʜ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 10 ʥʘ 1.  
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ʈʠʩ.3. ɿʤʽʥʘ ʟʥʘʯʝʥʥʷ ID ʧʽʜʧʨʠʤ̒ʩʪʚʘ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ. 

ɿ ʜʘʥʥʦʛʦ ʧʨʠʢʣʘʜʫ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʷʢ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʧʨʦʪʷʟʽ ʨʦʢʽʚ ʪʘ ʚʽʜʥʦʚʠʪʠ ʢʦʨʝʢʪʥʽ ʟʥʘʯʝʥʥʷ ID. ɿ ʽʣʶʩʪʨʘʮʽʡ ʘʣʛʦʨʠʪʤʫ 

ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ  ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ˉ3 ʥʝ ʟʥʘʡʰʣʦ ʩʚʦʶ ʚʽʜʧʦʚ̔ʜʥʽʩʪʴ, ʪʘʢ ʷʢ ʤʽʥʽʤʘʣʴʥʘ 

ʜʠʩʪʘʥʮʽʷ ʜʣʷ ʧʽʜʧʨʠʻʤʪʩʚʘ ˉ10 ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ˉ1. ɸʣʝ ʧʨʠʧʫʩʪʠʤʦ ʱʦ 

ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʜʣʷ  ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ 30 ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤ ʪʘ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ˉ 3. 

 
ʈʠʩ.4. ʈʽʟʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʥʘʯʝʥʴ ʤʽʥʽʤʘʣʴʥʠʭ ʜʠʩʪʘʥʮʡ̔ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʦʪʦʯʥʦʛʦ ʪʘ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʥʝ ʤʦʞʝʤʦ ʙʫʪʠ ʚʧʝʚʥʝʥʽ ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ˉ 30 ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʨʦʮʽ ʥʘʩʧʨʘʚʜʽ ʻ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ˉ 3 ʟ ʧʦʪʦʯʥʦʛʦ, ʪʘʢ ʷʢ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ3 ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʜʠʩʪʘʥʮʽʾ ʟ ʧʽʜʧʨʠʻʤʪʩʚʦʤ ̄  30. ɸʣʝ ʟʛʘʜʘʻʤʦ, 

ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʜʘʪʘʩʝʪʽ çʌʆʈʄɸ 50-ʉɻè ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ID ʧʦ ʨʽʟʥʠʤ 

ʧʨʠʯʠʥʘʤ ʘʙʦ ʚʟʘʛʘʣʽ ʟʥʠʢʘʪʠ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʤʦʞʫʪʴ ʟôʷʚʣʷʪʠʩʷ ʽ ʥʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʪʞʝ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ˉ 3 ʟʥʠʢʣʦ ʘʙʦ ʟʤ̔ʥʠʣʦ ʩʚʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦ 

ʧʨʘʚʦʚʫ ʬʦʨʤʫ, ̔  ʤʘʻ ʥʦʚʝ ʟʥʘʯʝʥʥʷ ID, ʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ˉ 30 ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ ï ʮʝ ʩʘʤʝ 
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ʪʝ ʥʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʟôʚʠʣʦʩʷ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ. ɼʘʣʽ ʽʪʝʨʘʮʽʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʘʣʝ ʚʞʝ 

ʧʦʪʦʯʥʽʤ ʨʦʢʦʤ ʩʪʘʻ ʥʘʩʪʫʧʥʠʡ ʨʽʢ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʽʪʝʨʘʮʽʾ, ʘ ʥʘʩʪʫʧʥʠʤ ʨʦʢʦʤ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʩʪʘʻ ʨʽʢ, ʷʢʠʡ ʽʜʝ ʧʽʩʣʷ ʧʦʪʦʯʥʦʛʦ ʚ ʥʦʚʽʡ ʽʪʝʨʘʮʽʾ, ʧʨʠ ʮʴʦʤʫ ʢʦʜ ʨʘʡʦʥʫ 

ʟʘʣʠʰʘʝʪʴʩʷ ʬʽʢʩʦʚʘʥʠʤ. ʇʩ̔ʣʷ ʨʦʙʦʪʠ ʘʣʛʦʨʠʤʫ ʚʠʷʚʣʝʥʦ 45672 ʫʥʽʢʘʣʴʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʚʩʽ ʨʦʢʠ. ɺʩ̔ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʠ ʟʘʧʠʩʘʥʽ ʩʢʨʠʧʪʦʤ ʥʘ ʤʦʚʽ R ʚ ʩʝʨʝʜʦʚʠʱʽ 

Rstudio. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʷʚʣʝʥʥʷ ʢʦʨʝʢʪʥʠʭ ʟʥʘʯʝʥʴ ID ʧ̔ ʜʧʨʠʻʤʩʪʚ ʚ ʜʘʪʘʩʝʪʽ 

çʌʆʈʄɸ 50-ʉɻè. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʤʝʪʯʽʥʛʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ 

ʧʦʛʣʠʙʣʶʶʯʠʩʴ ʜʦ ʨʽʚʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʽ, ʥʘʧʨʠʢʣʘʜ, ʬʽʢʩʫʚʘʪʠ ʝʬʝʢʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʜ 

ʯʘʩ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʠ ʥʘ ʾʭ ʚʠʧʘʜʢʦʚʠʡ ʯʠ ʥʝ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ636.085.55 
ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɺʀʊʂʋ ʈʀʅʂʋ ʂʆʄɹɯʂʆʈʄɯɺ  ʋʂʈɸɰʅʀ 

ʗʩʪʨʝʙʘ ʊ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ.  

ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ ʢʦʤʙʽʢʦʨʤʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʦʩʢʽʣʴʢʠ ʧʦʚʥʦʮʽʥʥʘ ʛʦʜʽʚʣʷ ʪʚʘʨʠʥ, ʧʪʠʮʽ, ʨʠʙʠ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʙʽʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʛʘʣʫʟʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʛʘʣʫʟʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʨʽʚʥʝʤ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʟʘʡʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʫ 

ʢʦʤʙʽʢʦʨʤʽ (65-70%). 

ʇʽʩʣʷ ʨʦʟʧʘʜʫ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʢʦʤʙʽʢʦʨʤʦʚʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ ʧʝʨʝʞʠʚʘʣʘ ʥʝ 

ʥʘʡʢʨʘʱʽ ʯʘʩʠ. ɿʘʥʝʧʘʜ ʚʽʪʯʠʟʥʷʥʠʭ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ, ʩʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʩʚʠʥʝʡ, ʧʪʠʮʽ (ʚʠʨʦʙʥʠʮʪʚʦ ʤôʷʩʘ ʟʤʝʥʰʠʣʦʩʴ ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʤôʷʩʘ ʧʪʠʮʽ ï ʚ 2,5 ʨʘʟʠ) ʟʫʤʦʚʠʣʦ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʙʽʢʦʨʤʽʚ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ, ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʢʦʤʙʽʢʦʨʤʠ ʥʝ ʜʫʞʝ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ: 

ʟʝʨʥʦʚʽ ʩʢʣʘʜʦʚʽ ʩʪʘʥʦʚʣʷʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʦʥʘʜ 70%, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʩʪʘʥʜʘʨʪʽʚ ɭʉ. ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ (ʧʦ ʨʽʟʥʠʤ ʧʨʠʯʠʥʘʤ) ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʢʦʤʙʽʢʦʨʤʠ ʥʝ ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʞʠʚʥʠʤʠ ʽ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. [1, 2] 

ʊʘʢʦʞ, ʥʝʜʦʩʪʘʪʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʨʦʙʢʠ ï ʣʠʰʝ 20% ʧʨʦʜʫʢʮʽʾ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʥʫʣ ʪʘ ʢʦʤʙʽʢʦʨʤʦʚʦʾ ʢʨʫʧʢʠ. ʏʝʨʝʟ ʥʠʟʴʢʫ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʣʠʰʝ 80% ʚʠʨʦʙʣʝʥʠʭ 

ʢʦʤʙʽʢʦʨʤʽʚ, ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʡ ʾʭ ʝʢʩʧʦʨʪ.[4] 

ʆʜʥʘʢ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʟôʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʽʚ ʪʘ ʚʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʢʦʤʙʽʢʦʨʤʦʚʦʛʦ ʨʠʥʢʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʤʙʽʢʦʨʤʽʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʝʣʠʢʠʭ ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʽ ʤʘʶʪʴ ʚʣʘʩʥʽ ʪʚʘʨʠʥʥʠʮʴʢʽ ʢʦʤʧʣʝʢʩʠ, ʷʢ̔ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʤ ʩʪʘʙʽʣʴʥʠʡ ʟʙʫʪ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʚʠʨʦʙʥʠʢʽʚ ʢʦʤʙʽʢʦʨʤʽʚ, ʪʦ ʚʦʥʘ 

ʪʘʢʘ: ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʨʘʮʶʻ ʙʣʠʟʴʢʦ 120 ʚʠʨʦʙʥʠʢʽʚ ʢʦʤʙʽʢʦʨʤʽʚ, ʚʠʨʦʙʥʠʯʽ 

ʧʦʪʫʞʥʦʩʪʽ ʷʢʠʭ ʜʦʟʚʦʣʷʶʪʴ ʚʠʧʫʩʢʘʪʠ 12- 15 ʤʣʥ. ʪʦʥ ʥʘ ʨʽʢ, ʧʨʦʪʝ ʚʦʥʠ ʟʘʚʘʥʪʘʞʝʥʽ 

ʣʠʰʝ ʥʘ 30-35%. ʇʨʦʚʽʜʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʢʦʤʙʽʢʦʨʤʽʚ ʻ ʥʘʩʪʫʧʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ï ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʪʠʩ. ʪʦʥ (ʨʠʩ. 1):  

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʙʽʢʦʨʤʽʚ ʚ ʋʢʨʘʾʥʽ ʫ 2018 ʨ., % 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʆʙʩ̫ʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘʢʽ: ɸʍ çʄʠʨʦʥʽʚʩʴʢʠʡ ʭʣʽʙʦʧʨʦʜʫʢʪè 

ï 1,5 ʤʽʣʴʡʦʥʠ ʪʦʥ ʱʦʨʦʢʫ, UkrLandFarming LLC ï ɹʽʣʷ 400 ʪʠʩʷʯ ʪʦʥ, çʋʢʨʘʾʥʩʴʢʝ 

ʟʝʨʥʦè ï ʧʦʥʘʜ 380 ʪʠʩ.ʪʦʥ, çʆʚʦʩʪʘʨ ʖʥʽʦʥè ï 300 ʪʠʩ.ʪʦʥ, çɸʛʨʦʤʘʨʩè ï ʧʦʥʘʜ 200 

ʪʠʩ.ʪʦʥ, çɸʇʂ-ʽʥʚʝʩʪè ï ʧʦʥʘʜ 170 ʪʠʩʷʯ ʪʦʥ, çɸʛʨʦ-ʆʚʝʥè ï ʧʦʥʘʜ 130 ʪʠʩʷʯ ʪʦʥ, 

çʇʪʘʭʦʢʦʤʧʣʝʢʩ çɼʥʽʧʨʦʚʩʴʢʠʡè (çɸʛʨʦʧʨʦʤʠʩʣʦʚʘ ʛʨʫʧʘ ʢʦʤʧʘʥʽʡ çɼʥʽʧʨʦʚʩʴʢʘè) ï  

ʧʦʥʘʜ 130 ʪʠʩ.ʪʦʥ ʱʦʨʦʢʫ. [4] 

ɽʢʩʧʝʨʪʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ 2017 ʨʽʢ ʧʦʢʘʟʘʚ ʥʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʙʽʢʦʨʤʫ ʟʘ ʦʩʪʘʥʥʽ 7 ʨʦʢʽʚ. ʊʘʢ, ʥʝʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ (+3,7%) ʩʢʣʘʣʠ ʢʦʨʤʠ ʜʣʷ ɺʈʍ ï 

ʜʦ 592 ʪʠʩʷʯ ʪʦʥ ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʠʩʪʠʢʠ. ɺ ʮʽʣʦʤʫ, ʟʘ ʽʥʰʠʤʠ ʪʨʴʦʤʘ ʧʦʟʠʮʽʷʤʠ 

(ʢʦʨʤʠ ʜʣʷ ʧʪʠʮʽ, ʩʚʠʥʝʡ ʪʘ çʥʝ ʚʢʣʶʯʝʥʽ ʜʦ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡè) ʪʝʥʜʝʥʮʽʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʥʝʛʘʪʠʚʥʘ. ɿʘʛʘʣʦʤ ʫ ʮʝʡ ʨʽʢ ʚʠʨʦʙʠʣʠ ʧʦʥʘʜ 6 ʤʽʣʴʡʦʥʽʚ ʪʦʥ ʢʦʤʙʽʢʦʨʤʽʚ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʫ 2014-ʤʫ ï ʧʦʥʘʜ 7,6 ʤʽʣʴʡʦʥʘ ʪʦʥ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʩʪʘʪʠʩʪʠʢʠ ʫ 2018 ʨʦʮʽ ʙʫʣʦ ʟʛʦʜʦʚʘʥʦ ʪʚʘʨʠʥʘʤ 

8,8 ʤʽʣʴʡʦʥʽʚ ʪʦʥ ʢʦʤʙʽʢʦʨʤʽʚ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʽʚ, ʷʢʽ 

ʚʠʪʨʘʯʘʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʛʦʜʽʚʣʶ ʪʚʘʨʠʥ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʢʦʤʙʽʢʦʨʤʽʚ 

ï ʟʨʦʩʪʘʻ. ʊʘʢ ʫ 2014 ʨʦʮʽ ʢʦʤʙʽʢʦʨʤʠ ʩʢʣʘʜʘʣʠ 19,2% ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʦʨʤʘʭ, ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʮʷ ʯʘʩʪʢʘ ʟʨʦʩʪʘʣʘ ʽ ʫ 2018 ʨʦʮʽ ʚʞʝ ʩʢʣʘʣʘ 29,4 ʚʽʜʩʦʪʢʘ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʠ, ʦʩʢʽʣʴʢʠ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʢʦʤʙʽʢʦʨʤʽʚ ʫ ʥʠʭ ʪʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʥʦʨʤ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ. [2].    

ʆʩʦʙʣʠʚʽʩʪʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʝʨʪʠʢʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ, ʧʨʠ ʷʢʽʡ 

ʦʜʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʭʦʣʜʠʥʛʫ ʚʠʨʦʱʫʻ ʟʝʨʥʦʚʽ, ʜʨʫʛʝ ï ʚʠʨʦʙʣʷʻ ʟ ʥʠʭ ʢʦʤʙʽʢʦʨʤʠ, ʘ 

ʪʨʝʪʻ ï ʟʛʦʜʦʚʫʻ ʭʫʜʦʙʽ ʯʠ ʧʪʠʮʽ, ʪʦʜʽ ʷʢ ʚ ɭʚʨʦʧʽ ʚʠʨʦʙʥʠʢʠ ʢʦʤʙʽʢʦʨʤʽʚ ïʥʝʟʘʣʝʞʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʽʜʪʘʢ ʦʩʥʦʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʫ ʥʘʩ çʧʨʠʚ'ʷʟʘʥʝè ʜʦ ʚʣʘʩʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, 

ʘ ʦʩʥʦʚʥʽ ʧʦʪʫʞʥʦʩʪʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʙʽʢʦʨʤʽʚ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʨʝʛʽʦʥʘʭ ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʧʦʛʦʣʽʚ'ʷʤ [1]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʢʦʤʙʽʢʦʨʤʽʚ ʻ ʪʘʢʦʞ ʪʝ, ʱʦ 40% ʨʠʥʢʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʽʥʽ. ɸ ʚʽʩʽʤ ʥʘʡʙʽʣʴʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʨʦʙʣʷʶʪʴ 53% ʚʩʽʭ ʢʦʨʤʽʚ. 

ʊʝʭʥʽʯʥʘ ʦʩʥʘʱʝʥʽʩʪʴ ʣʠʰʝ 40 % ʢʦʤʙʽʢʦʨʤʦʚʠʭ ʟʘʚʦʜʽʚ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ; ʜʦ 30% ʧʦʪʨʝʙʫʶʪʴ ʯʘʩʪʢʦʚʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʘ 

30% ï ʜʦʢʦʨʽʥʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʦʦʩʥʘʱʝʥʥʷ. [3] 

ʉʪʘʥ, ʱʦ ʩʢʣʘʚʩʷ, ʟʫʤʦʚʣʝʥʠʡ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʬʽʥʘʥʩʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ ʷʢ ʛʘʣʫʟʽ ʚ 

ʮʽʣʦʤʫ, ʪʘʢ ʟʦʢʨʝʤʘ ʢʦʤʙʽʢʦʨʤʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. ʊʦʤʫ ʢʘʧʽʪʘʣʴʥʽ 

ʚʢʣʘʜʝʥʥʷ, ʤʘʪʝʨʽʘʣʴʥʽ ʽ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʫ ʧʝʨʽʦʜ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʛʽʜʥʦ 

ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʽʶʯʠʭ ʢʦʤʙʽʢʦʨʤʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʘ ʥʠʭ ʧʨʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 
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SECTION  2. DIGITAL ECONOMY / ʉɽʂʎɯʗ 2. ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ 

UDK 004.67:33(477) 

DIGITAL ECONOMY AS A LIGHT FUTURE FOR UKRAINE  

Dmytruk M.S., scientific adviser Kharchenko V.V. 

Ukrainian Institute for the Future during some years is engaged in forecasting of Ukraine 

economic development. They found Ukraine future in digitalization, particularly digital 

economic. They create Digital Economy Development Mission in Ukraine: 

- To make technological leap of the Ukrainian economy. Go from use to resource creation 

(key resources are data and electronic transactions). 

- Significantly increase the competitiveness of the Ukrainian economy in global markets. 

- Create conditions for a 10-fold increase in the economy over the next 10 years. 

- To create new opportunities for business and citizens, namely: 

o the opportunity to create their own businesses, using their intelligence and 

knowledge, through the use of digital infrastructures and digital platforms; 

o the ability to quickly, conveniently, cheaply grow, scale and capitalize on 

business; 

o an opportunity for every Ukrainian to become a generator of "own GDP" as part 

of the country's GDP. 

Digitization goals: 

1. To open the door to high-tech initiatives, productions, to become a proving 

ground for digital transformation projects in infrastructure, industries and spheres of life. 

2. To lay the groundwork for transforming economic sectors into competitive and 

efficient ones (technology, digitalization of business, industry). 

3. Attract investments and stimulate long-term economic growth at the level of 10-

12% per year. 

4. To create new opportunities for realization of human capital, development of 

innovative, creative and digital industries and business. 

5. Develop and capture global leadership in the export of digital products and 

services. [2] 

Figure 1 shows an example of digital economy in agro-sector.  

 
Fig 1.1. An example of digital economy in agro-sector. 

Source: [1]. 

Ukraine digital development indicators according to international rankings:  

ˉ10 Networked Readiness Index (WEF) 

ˉ10 ICT Development Index (ITU) (79th place in 2017)  
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ˉ10 Global Innovation Index (INSEAD, WIPO)(43rd place in 2018)  

ˉ5 Digital Economy and Society Index (EU)  

ˉ10 Global Competiveness Index  (WEF) (83rd place in 2018) 

* The Digital Economy and Society Index (EU) is counted only in EU Member States 

Source: [1] 

Table 1 

Strategic solutions for digital economy development 

 ̄ Event Name (Solution) 
Competent 

authorities  

1. 

Proactive involvement of the President of Ukraine and state 

institutions in the development of the digital economy and society 

(i.e. the digital agenda and the forced scenario of digitization). 

President of 

Ukraine 

2. 
Removing legislative and regulatory obstacles that hinder the 

development of the digital economy. 
VRU 

3. 
Introducing incentives and motivations for the business, the industry 

as a whole, to encourage them for digital transformation. 
CMU 

4. 

Creation and development of digital infrastructures as a basis for the 

use of digital technologies in everyday life and a platform for 

achieving the efficiency of the economy as a whole. 

ʉMU, 

NCCIR 

5. 

Stimulating the demand for digital technology by citizens and 

implementing large-scale digital transformation transformation 

projects based on public-private partnerships (in education, medicine, 

transport, tourism, etc). 

CMU 

6. 

Developing and promoting digital entrepreneurship by creating the 

conditions for innovation through the introduction of appropriate 

financial and management mechanisms. 

AP, CMP 

7. 
Developing and deepening citizens' digital competencies, shaping the 

needs of society and citizens to use digital services and technologies. 
CMU 

Source: [1] 

The digital economy is not a separate sector of GDP, such as the ICT industry or industry, 

it is a platform that permeates all sectors of the economy, dramatically changes them, changes 

the very structure of the Ukrainian economy, creates new segments and even industries. 

The impact of digitization is determined by the added value it generates for each sector 

of economy or sector at the macroeconomic level, or for a particular product or service at the 

micro level. 
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UDK 004.67: 33(477) 

ASPECTS OF DIGITAL ECONOMY DEVELOPMENT IN UKRAINE  

Sheptun N. S., scientific advisor Kharchenko H. A. 

In the world, the digital sector is growing at an impressive rate. Every day the number of 

users of the latest digital achievements increases. Information and digital technologies are 

becoming a powerful engine of all spheres: production, trade, logistics, medicine, education, 

etc. The digital economy in Ukraine is at the initial stage. The processes of digitalization of the 

Ukrainian economy are very slow, this leads to the loss of competitive advantages in the world 

market. 

The changes taking place in the world economy are, on the one hand, a serious challenge, 

and on the other ï new opportunities for the search for specialization of Ukraine in the global 

digital environment. 

A digital economy is a type of economy where the key factors of production are digital 

data: both numeric and textual. The term "digital economy" was coined in 1995 by Don 

Tapscott. It is an economy that is based on digital computer technology, which is sometimes 

called the Internet economy, the new economy, or the web-economy. The digital economy is 

understood as the production, sale and supply of products through computer networks [2]. 

Thomas Mesenburg in 2001 identified the following main components of the concept of 

the digital economy: 

1. supporting infrastructure (hardware, software, telecommunications, networks); 

2. e-business (any processes that an organization conducts through computer networks); 

3. e-Commerce (online transmission). 

Industry experts note that "Ukraine is almost the only country in Europe that has not yet 

had its own "digital" vision. Almost all EU countries have already approved and are 

implementing their own "digital strategies", and many of them-for example, Germany, France, 

Sweden-have been implementing its key components over the past 5-7 years, as a priority of 

public policy in many spheres of life and sectors of the economy" [1]. 

But in Ukraine, work has begun on the introduction of the digital economy and 

overcoming the lag behind the advanced countries of Europe. The Cabinet of Ministers 

approved the Concept of development of the digital economy and society in the future until 

2020 and approved the action plan for its implementation (see figure 1). 
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Fig. 1 Key goals 2020 

The implementation of this strategy was aimed at improving national competitiveness in 

the IT sector, improving the quality of life of citizens by providing quality access to services in 

the fields of information, education, science, health and the widespread use of information and 

communication technologies. 

Thus, the digital economy is the realm of new extraordinary opportunities. The transition 

to digital format is a challenge not only for all sectors of the economy, not only in Ukraine, but 

also around the world. Given the current state of the economy, global development trends, the 

availability of human potential and resources, as well as changes in the international labor 

market, we can conclude that today the priority path of development should be the transition of 

all sectors of the economy to a digital format. 

Today we have a unique opportunity to make a "digital leap" in the main sectors of the 

economy. The development of digital infrastructure guarantees new jobs, which will help to 

reduce unemployment. However, it should be borne in mind that the slow development scenario 

is not suitable, because it is especially important to take into account the global pace and trends. 

Otherwise, there is a threat to remain on the sidelines of the global world economy. 
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KEY OBJE CTIVES 

Accelerate the economy: 

Á GDP; 

Á Job; 

Á Private investment. 

 

Implement projects, 

infrastru cture and production: 

Á Infrastructure; 

Á projects of digitalization. 

Create new opportunities for 

businesses and citizens: 

Á digital modernization; 

Á E-commerce; 

Á Outflow of specialists. 

https://strategy.uifuture.org/kraina-z-rozvinutoyu-cifrovoyu-ekonomikoyu.html
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ʋɼʂ 339.9 

ʗʂ ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ ɿʄɯʅʀʊʔ ʋʂʈɸɰʅʋ 

ɹʝʡʜʘ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʖʭʠʤʯʫʢ ʖ.ʇ. 

ʆʮʽʥʶʶʯʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʚ ʩʚʽʪʽ, ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʢʘ 

ʪʨʘʜʠʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ ʥʝʚʧʠʥʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʬʨʦʚʦʾ, ʷʢʘ ʚʩʝ ʙʽʣʴʰʝ 

ʟʤʽʮʥʶʻ ʩʚʦʾ ʧʦʟʠʮʽʾ, ʪʠʤ ʩʘʤʠʤ ʥʘʜʘʶʯʠ ʤʦʛʫʪʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʢʨʘʾʥ ʪʘ ʙʽʟʥʝʩʫ [1, c.187].  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʝʢʦʥʦʤʽʢ ʩʚʽʪʫ, ʋʢʨʘʾʥʘ ʧʦʚʠʥʥʘ 

ʨʦʟʧʦʯʘʪʠ ʛʣʦʙʘʣʴʥʫ ʮʠʬʨʦʚʽʟʘʮʽʶ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʪʘ ʛʦʣʦʚʥʠʭ ʩʬʝʨ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʽʜ ʦʩʚʽʪʠ ʜʦ ʤʝʜʠʮʠʥʠ, ʰʣʷʭʦʤ ʚʝʣʠʯʝʟʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ʨʦʟʚʠʪʦʢ 

ʮʠʬʨʦʚʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʽʥʥʦʚʘʮʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʊʝʤʧ ʽ ʤʘʩh ʪʘʙ ʮʠʬʨʦʚʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ [3, c.1].  

ʅʝ ʪʘʢ ʜʘʚʥʦ ʋʢʨʘʾʥʽ ʚʜʘʣʦʩʷ ʧʦʜʦʣʘʪʠ ʝʢʦʥʦʤʽʯʥʝ ʧʘʜʽʥʥʷ, ʘ ʥʝʚʜʦʚʟʽ ʝʢʦʥʦʤʽʢʘ 

ʟʨʦʩʣʘ ʥʘ 2,3%. ʆʜʥʘʢ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʨʷʜ ʮʠʬʨʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ [4, c. 18]. 

ɸʥʘʣʽʟʫʶʯʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʚʠʜʥʦ, ʱʦ 

ʛʦʣʦʚʥʠʤ ʘʢʩʝʣʝʨʘʪʦʨʦʤ ʻ ʩʘʤʝ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʟʜʘʪʥʘ ʩʪʨʽʤʢʦ 

ʧʽʜʚʠʱʠʪʠ ɺɺʇ ʢʨʘʾʥʠ [1, c.191]. 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʯʘʩʪʢʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʩʚʽʪʽ, ʟʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʫ 2015 ʨʦʮʽ ʚ ʐʚʝʡʮʘʨʽʾ, ʫ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʽʡ 

ʝʢʦʥʦʤʽʮʽ ʯʘʩʪʢʘ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʧʝʨʝʚʠʱʠʣʘ 20% ʽ ʟʨʦʩʪʘʻ ʟ ʥʝʙʘʯʝʥʠʤʠ ʪʝʤʧʘʤʠ 

[4]. 

ʋʢʨʘʾʥʘ ʧʦʚʠʥʥʘ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʧʨʠʢʣʘʜ ʅʽʤʝʯʯʠʥʠ ʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʜʣʷ ʷʢʠʭ 

ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʛʦʣʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. ɺ ʋʢʨʘʾʥʽ ʚʞʝ ʯʘʩʪʢʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʡʢʨʘʱʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʩʪʫʧʘʻ ʘʛʨʦʧʨʦʤʠʩʣʦʚʘ 

ʩʬʝʨʘ, ʜʝ ʟʘ ʨʘʭʫʥʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʧʘʥʽʾ ʟʙʽʣʴʰʫʶʪʴ ʩʚʽʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚʽʜ 30% ʜʦ 90%. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʚʩʽʻʾ ʘʛʨʘʨʥʦʾ ʩʬʝʨʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [1, c.193].  

ʗʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʱʦ ʟʥʘʯʠʪʴ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ʜʣʷ ʦʩʚʽʪʠ, ʪʦ ʮʝ ʧʝʨʰ ʟʘ ʚʩʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʥʷʪʪʷ çʮʠʬʨʦʚʘ ʦʩʚʽʪʥʷ ʧʦʩʣʫʛʘè, ʢʦʣʠ ʚʩʽ ʦʩʚʽʪʥʽ ʧʨʦʮʝʩʠ ʙʫʜʫʪʴ ʤʘʪʠ 

ʮʠʬʨʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ ʜʣʷ ʥʘʚʯʘʥʥʷ. ʊʦʜʽ 

ʥʘʚʯʘʥʥ ̫ʟ ʥʫʜʥʦʛʦ ʜʽʡʩʪʚʘ ʩʪʘʥʝ ʮʽʢʘʚʦʶ ʛʨʦʶ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʢʨʘʱʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʦʯʘʪʠ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ [2, c. 25].  

ɿ ʚʚʝʜʝʥʥʷʤ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʥʘʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʥʫʪʴ ʙʽʣʴʰ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ, ʅʘʞʘʣʴ, ʧʦʢʠ ʮʝ ʚʜʘʻʪʴʩʷ ʣʠʰʝ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʽʩʪʦʨʠʯʥʦ ʚʝʣʠʢʠʭ ʛʘʣʫʟʷʭ.    

ʊʝʧʝʨ ʧʦʛʦʚʦʨʠʤʦ ʧʨʦ ʧʣʘʥʠ ʫʨʷʜʫ ʥʘ ʚʚʝʜʝʥʥʷ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʗʢʱʦ ʋʢʨʘʾʥʘ 

ʟʤʦʞʝ ʟʨʦʙʠʪʠ çʮʠʬʨʦʚʠʡ ʩʪʨʠʙʦʢè ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ ʱʦ ʤʠ ʟʤʦʞʝʤʦ ʩʪʘʪʠ ʤʽʩʮʝʤ 

ʨʝʘʣʽʟʘʮʽʾ ʘʤʙʽʪʥʠʭ ʧʨʦʝʢʪʽʚ ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ [2, c.26]. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʫʯʘʩʥʽ ʚʠʢʣʠʢʠ, ʫʨʷʜ ʩʧʽʣʴʥʦ ʟ ʝʢʩʧʝʨʪʘʤʠ ʨʠʥʢʫ ʨʦʟʨʦʙʠʚ ʧʣʘʥ ʪʘ 

ʢʦʥʮʝʧʮʽʶ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʋʢʨʘʾʥʽ ʜʦ 2020 ʨʦʢʫ. ʇʣʘʥ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʟʘʭʦʜʠ: 

- ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʦʩʥʦʚʠ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ;  

- ʮʠʬʨʦʚʽʟʘʮʽʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʩʧʨʠʡʥʷʪʪʷ ʨʦʟʚʠʪʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ çɯʥʜʫʩʪʨʽʷ 4.0è, çʮʠʬʨʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷè, çʩʤʘʨʪ-ʬʘʙʨʠʢʠè; 

- ʮʠʬʨʦʚʽʟʘʮʽʷ ʙʘʟʦʚʠʭ ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʮʠʬʨʦʚʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʪʘ ʨʦʟʚʠʪʦʢ STEM ï ʦʩʚʽʪʠ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ eHealth ʪʘ 

ʝ-ʙʝʟʧʝʢʠ, ʢʦʥʮʝʧʮʽʾ çʨʦʟʫʤʥʽ ʤʽʩʪʘè [1, c.194]. 

ʆʢʨʝʤʠʤ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʯʠ ʨʝʘʣʴʥʦ ʚʧʨʦʚʘʜʠʪʠ ʩʪʨʘʪʝʛʽʶ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʜʦ 2021 ʨʦʢʫ? 



71 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʇʨʦʝʢʪ, ʧʨʦ ʷʢʠʡ ʡʜʝʪʴʩʷ, ʩʢʣʘʣʠ ʬʘʭʽʚʮʽ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʚʩʝ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʥʢʨʝʪʥʦ ʚʞʠʪʠʭ ʢʨʦʢʽʚ ʥʘʰʠʤ 

ʫʨʷʜʦʤ [1,c.199].  

ʇʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ ʷʢ ʜʣʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʽʟʥʝʩʫ ʪʘʢ ʽ ʜʣʷ ʧʨʦʩʪʠʭ ʛʨʦʤʘʜʷʥ. ɼʣʷ ʙʽʟʥʝʩʫ ï ʜʝʨʞʘʚʘ ʧʦʚʠʥʥʘ 

ʚʠʢʣʶʯʠʪʠ ʟ ʧʦʜʘʪʢʦʚʠʭ ʧʠʪʘʥʴ ʚʩʽ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʚʝʩʪʠʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ. ʊʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʝʢʪʠ ʟʽ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʽʤʧʦʨʪʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʢʨʝʜʠʪʫʚʘʪʠ ʟ ʢʦʰʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʧʨʦʝʢʪʠ çʮʠʬʨʦʚʽʟʘʮʽʾè ʙʽʟʥʝʩʫ 

ʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʪʚʦʨʶʚʘʪʠ ʧʽʣʴʛʠ ʜʣʷ ʪʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʽʥʚʝʩʪʫʶʪʴ ʚ 

ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ.  

ɼʣʷ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʤ ʥʝ ʧʽʜʭʦʜʠʪʴ ʧʦʚʽʣʴʥʠʡ ʩʮʝʥʘʨʽʡ. 

ʈʝʘʣʴʥʽ ʟʤʽʥʠ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʞʝ ʜʘʪʠ ʪʽʣʴʢʠ ʬʦʨʩʦʚʘʥʠʡ ʨʫʭ ʟ ʨʘʜʠʢʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ: ʚʥʝʩʪʠ ʟʤʽʥʠ ʚ ʩʧʠʩʢʠ ʪʦʚʘʨʽʚ, ʷʢʽ ʦʙʢʣʘʜʘʶʪʴʩʷ ʇɼɺ, 

ʘʢʮʠʟʥʽ ʩʧʠʩʢʠ, ʟʤʽʥʠʪʠ ʧʨʠʥʮʠʧʠ ʚʘʣʶʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʩʪʚʦʨʠʪʠ ʧʽʣʴʛʦʚʽ ʧʦʜʘʪʢʦʚʽ 

ʧʝʨʽʦʜʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ, ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʪʝʭʥʦʧʘʨʢʠ. ɹʽʟʥʝʩʫ ʤʘʻ ʩʪʘʪʠ ʮʽʢʘʚʦ 

ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʽʭ ʚʠʨʦʙʥʠʮʪʚ, ʽ ʚʽʥ ʚʧʦʨʘʻʪʴʩʷ ʟ ʮʠʤ ʟʘʚʜʘʥʥʷʤ. ɼʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ - ʪʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ ʦʥʣʘʡʥ ʩʝʨʚʽʩʠ ʜʣʷ ʚʩʽʭ ʧʦʩʣʫʛ, ʷʢʽ ʥʘʜʘʻ ʜʝʨʞʘʚʘ. ɺ 

ʋʢʨʘʾʥʽ ʚʞʝ ʻ ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʦʩʣʫʛ (ʎʅɸʇ) ʚ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʡʦʛʦ ʪʨʝʙʘ ʤʫʣʴʪʠʧʣʽʢʫʚʘʪʠ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʫʩʽ ʩʬʝʨʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʞʠʪʪʷʤ ʛʨʦʤʘʜʷʥ: ʦʩʚʽʪʘ, ʤʝʜʠʮʠʥʘ, ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ ʪʦʱʦ [3, c.1].  

ʊʝʧʝʨ ʱʦʜʦ ʪʦʛʦ, ʯʠ ʚʜʘʩʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ 5% ʨʦʩʪʫ ɺɺʇ ʋʢʨʘʾʥʠ ʜʦ 2021 ʨʦʢʫ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ çʎʠʢʣʠ ʟʨʽʣʦʩʪʽ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾè  ʢʦʤʧʘʥʽʾ 

Enterprise Strategy Group, ʧʨʦʚʝʜʝʥʦʛʦ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʢʦʤʧʘʥʽʾ Dell EMC, 96% ʢʦʤʧʘʥʽʡ, 

ʜʝ ʧʨʦʡʰʣʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʢʦʥʘʣʠ ʩʚʦʾ 

ʧʣʘʥʠ ʧʦ ʜʦʭʦʜʘʭ. ɺʪʽʤ, ʷʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʥʘʰʦʾ ʢʨʘʾʥʠ ʥʝ ʪʽʣʴʢʠ ʷʢ ʪʦʨʛʦʚʮʷ 

ʩʠʨʦʚʠʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʦ ʽʥʪʝʛʨʘʮʽʷ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ ʙʝʟ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʞʝ ʥʝʤʦʞʣʠʚʘ [4, c.24]. 

 ʆʪʞʝ, ʚ ʋʢʨʘʾʥʽ ʻ ʚʩʽ ʫʤʦʚʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ "ʮʠʬʨʦʚʦʛʦ ʩʪʨʠʙʢʘ" ʪʘ ʧʝʨʝʭʦʜʫ ʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ. ʎʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ ð ʮʝ ʥʝ ʤʦʜʘ ʽ ʥʝ 

ʟʘʙʘʛʘʥʢʘ, ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʦʩʥʦʚʘ ʥʘʰʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ. 
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ʋɼʂ 339.13, 316.77:659 

ʈʆɿɺʀʊʆʂ ɹɯɿʅɽʉʋ ʋ ʉʆʎɯɸʃʔʅʀʍ ʄɽʈɽɾɸʍ 

ɹʦʥʜʘʨ ʅ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʘʩʶʢ ɺ.ʆ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɭ 

ʥʝ ʩʝʢʨʝʪʦʤ ʱʦ ʪʘʢʽ ʨʝʩʫʨʩʠ ʷʢ Facebook, Instagram, Google+ ʪʘ YouTube ʚʭʦʜʷʪʴ ʜʦ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʘʡʪʽʚ ʫ ʩʚʽʪʽ. ʅʝ ʦʤʠʥʫʣʠ ʮʽ ʪʨʝʥʜʠ ʽ ʋʢʨʘʾʥʫ. ʏʝʨʝʟ ʧʦʧʫʣʷʨʥʽʩʪʴ 

ʩʦʮ̔ʘʣʴʥʠʭ ʤʝʨʝʞ ʙʘʛʘʪʦ ʩʚʽʪʦʚʠʭ ʙʨʝʥʜʽʚ ʪʘ ʤʘʣʝʥʴʢʠʭ ʢʦʤʧʘʥʽʡ ʟʚʝʨʥʫʣʠ ʩʚʦʶ ʫʚʘʛʫ 

ʩʘʤʝ ʥʘ ʥʠʭ, ʘ ʟʘʚʜʷʢʠ PR ʘʢʮʽʷʤ ʜʣʷ ʢʦʤʧʘʥʽʡ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʢʨʠʚʩʷ ʥʦʚʠʡ ʬʦʨʤʘʪ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ. 

ɿʘʚʜʷʢʠ ʩʦʮʽʘʣʴʥʠʤ ʤʝʨʝʞʘʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʽʟʥʝʩʫ ʚʽʜʢʨʠʣʠʩʴ ʥʦʚʽ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʷʚʠʪʠ ʧʨʦ ʩʝʙʝ ʥʘ ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ, ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ, ʦʨʠʛʽʥʘʣʴʥʠʡ ʪʘ ʷʩʢʨʘʚʠʡ ʙʨʝʥʜ, 

ʧʦʙʫʜʫʚʘʪʠ ʚʥʫʪʨʽʰʥʶ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ ʪʘ ʨʦʟʧʦʚʽʩʪʠ ʩʚʽʪʦʚʽ ʧʨʦ ʩʝʙʝ. ɼʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟôʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʠʰʘʪʠ ʩʚʦʾ ʢʦʤʝʥʪʘʨʽ, ʧʨʦ ʷʢʽʩʪʴ ʪʦʚʘʨʽʚ ʪʘ 

ʧʦʩʣʫʛ, ʱʦ ʤʦʪʠʚʫʻ ʧʽʜʧʨʠʻʤʮʽʚ ʧʦʢʨʘʱʫʚʘʪʠ ʩʝʙʝ ʪʘ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ. ʊʘʢ ʩʘʤʦ ʽ 

ʥʘʚʧʘʢʠ - ʥʝʢʦʤʧʝʪʝʥʪʥʽ ʧʨʘʮʽʚʥʠʢʠ ʯʠ ʪʦʚʘʨʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʚʽʜʛʫʢʠ ʩʚʦʻʾ 

ʜ̔ ʷʣʴʥʦʩʪʽ. ʑʦ ʨʦʙʠʪʴ ʢʦʤʧʘʥʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʤʠ ʪʘ ʯʝʩʥʽʰʠʤʠ.  

ʊʘʢ ʷʢ ʨʦʟʚʠʪʦʢ ʙʽʟʥʝʩʫ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʮʝ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʰʣʷʭ ʜʣʷ ʋʢʨʘʾʥʠ 

ʮʷ ʪʝʤʘ ʻ ʙʘʛʘʪʦʛʨʘʥʥʦʶ, ʤʘʣʦʜʦʩʣʽʜʞʝʥʦʶ ʪʘ ʮʽʢʘʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ.  

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʠ ʪʘʨʛʝʪʦʚʘʥʦʾ ʨʝʢʣʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʮʽʣʽ 

ʢʦʤʧʘʥʽʾ ʟ ʧʨʦʩʫʚʘʥʥʷ ʙʽʟʥʝʩʫ, ʢʨʘʱʝ ʜʦʩʣʽʜʠʪʠ ʩʚʦʶ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ, ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʚʽʜʤʽʥʥʠʡ ʽʤʽʜʞ ʢʦʤʧʘʥʽʾ, ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʧʦʚʽʩʪʠ ʧʨʦ ʩʝʙʝ ʪʘ ʩʚʦʾ 

ʧʦʩʣʫʛʠ/ʪʦʚʘʨʠ, ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʟʚôʷʟʦʢʠ ʟʽ ʩʚʦʾʤʠ ʤʘʡʙʫʪʥʽʤʠ ʢʣʽʻʥʪʘʤʠ, ʟʙʽʣʴʰʠʪʠ ʚʘʰ 

ʧʨʠʙʫʪʦʢ ʽ ʥʝ ʪʽʣʴʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʨʝʢʣʘʤʘ ʫ facebook ʤʘʻ ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʜʣʷ 

ʪʘʨʛʝʪʠʥʛʫ. ʊʫʪ ʚʠ ʤʦʞʝʪʝ ʧʽʜʚʠʱʠʪʠ ʨʦʟʧʽʟʥʘʚʘʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ ʯʠ 

ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ, ʟʙʽʣʴʰʠʪʠ ʘʢʪʠʚʥʽʩʪʴ ʯʠ ʟʘʣʫʯʝʥʥʷ ʜʦ ʚʘʰʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʨʝʢʣʘʤʫʚʘʪʠ 

ʩʚʦʶ ʩʪʦʨʽʥʢʫ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʜʧʣʘʪʥʠʢʽʚ ʽ ʥʘʚʽʪʴ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʚʝʨʩʽʡ ʥʘ ʩʘʡʪʽ. ʗʢ ʙʘʯʠʪʝ, ʽʩʥʫʻ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ - ʚʘʤ ʪʽʣʴʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʙʨʘʪʠ, 

ʱʦ ʩʘʤʝ ʚʘʤ ʧʦʪʨʽʙʥʦ. 

ɹʽʟʥʝʩ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʦʛʦ ʧʣʘʥʫ, ʡʦʛʦ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʢʨʦʢʽʚ:  

- ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʯʦʛʦ ʩʘʤʝ ʚʠ ʙʘʞʘʻʪʝ ʜʦʩʷʛʪʠ, ʚʘʰʘ ʤʝʪʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʥʢʨʝʪʥʦʶ, ʚʠʤʽʨʥʦʶ, ʨʝʘʣʽʩʪʠʯʥʦʶ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʪʘ ʧʦʚôʷʟʘʥʦʶ ʟ 

ʚʘʰʠʤ ʙʽʟʥʝʩʦʤ (ʥʘʧʨʠʢʣʘʜ: ʜʦʩʷʛʪʠ ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʻʥʪʽʚ ʜʦ ʢʽʥʮʷ ʨʦʢʫ) 

- ɸʫʜʠʪ ʩʪʦʨʽʥʦʢ, ʷʢʱʦ ʫ ʚʘʩ ʚʞʝ ʻ ʩʪʦʨʽʥʢʘ ʚ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ ʚʘʤ ʚʘʨʪʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʩʶ ʧʦʧʝʨʝʜʥʶ ʜʽʷʣʴʥʽʩʪʴ ʫ ʥʽʡ, ʚʠʟʥʘʯʠʪʠ ʱʦ ʩʘʤʝ ʧʨʠʥʝʩʣʦ ʚʘʤ ʙʽʣʴʰʝ 

ʧʨʠʙʫʪʢʫ, ʢʣʽʻʥʪʽʚ ʪʦʱʦé ʪʘʢʦʞ ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʷʢʽʩʪʴ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ 

ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʣʽʻʥʪʘʤʠ. 

- ɸʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠ ʚʞʝ ʨʦʟʫʤʽʻʪʝ ʜʣʷ ʢʦʛʦ ʚʠ 

ʧʨʘʮʶʻʪʝ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʭʪʦ ʻ ʟʘʤʦʚʥʠʢʘʤʠ ʚʘʰʦʾ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʧʦʩʣʫʛ ʪʘ ʩʧʨʦʙʫʚʘʪʠ 

ʚʠʟʥʘʯʠʪʠ ʩʧʦʩʽʙ ʾʭʥʴʦʛʦ ʤʠʰʣʝʥʥʷ, ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʙʫʜʝ ʜʣʷ ʥʠʭ ʮʽʢʘʚʦʶ ʘ ʷʢʘ ʥʝ ʜʫʞʝ, 

ʪʘʢʦʞ ʚʘʨʪʦ ʜʽʟʥʘʪʠʩʴ ʷʢʠʤ ʩʘʤʝ ʩʦʮʽʘʣʴʥʠʤ ʤʝʨʝʞʘʤ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʘʰʽ ʢʣʽʻʥʪʠ ʪʘ 

ʚ ʷʢʫ ʧʦʨʫ ʜʦʙʠ ʚʦʥʠ ʻ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ. 

- ɸʥʘʣʽʟ ʚʘʰʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʜʠʚʽʪʴʩʷ ʥʘ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʦʯʠʤʘ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ, 

ʚʠʟʥʘʯʪʝ ʾʭ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʘʙʠ ʧʦʪʽʤ ʨʦʟʩʪʘʚʣʷʪʠ ʘʢʮʝʥʪʠ: ʦʧʠʨʘʪʠʩʷ ʥʘ 

ʧʝʨʝʚʘʛʠ ʪʘ ʟʤʽʥʶʚʘʪʠ ʩʚʦʻʶ ʧʨʘʮʝʶ ʜʫʤʢʠ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʜʦʣʽʢʽʚ. 

- ɸʥʘʣʽʟ ʚʘʰʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ, ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʚʘʰʠʭ 

ʢʦʥʢʫʨʝʥʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʾʭʥʽ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ, ʤʦʞʣʠʚʦ ʚʘʨʪʦ ʧʝʨʝʡʥʷʪʠ ʚ ʥʠʭ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʱʦʩʴ ʘʙʦ ʥʘʚʧʘʢʠ, ʥʘʤʘʛʘʪʠʩʷ ʱʝ ʙʽʣʴʰʝ ʨʦʟʨʠʚʘʪʠ ʜʠʩʪʘʥʮʽʶ ʤʽʞ ʚʘʰʠʤ ʭʦʨʦʰʠʤ 

ʧʨʦʜʫʢʪʦʤ ʪʘ ʩʣʘʙʢʠʤ ʧʨʦʜʫʢʪʦʤ ʢʦʥʢʫʨʝʥʪʽʚ. 

- ɺʠʙʽʨ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʙʽʟʥʝʩʫ, ʦʙʝʨʽʪʴ ʜʣʷ ʩʝʙʝ ʪʫ ʧʣʘʪʬʦʨʤʫ ʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʘʰʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ. 

- ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʘʰʦʾ ʨʦʙʦʪʠ, ʢʦʞʥʫ ʚʘʰʫ ʧʫʙʣʽʢʘʮʽʶ ʚʘʨʪʦ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘ 

ʧʨʝʜʤʝʪ ʣʘʡʢʽʚ, ʢʦʤʝʥʪʘʨʽʚ, ʦʨʛʘʥʽʯʥʝ ʦʭʦʧʣʝʥʥʷ, ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

ʊʘʢʠʡ ʘʥʘʣʽʟ ʚʘʨʪʦ ʧʨʦʚʦʜʠʪʠ ʱʦʤʽʩʷʯʥʦ ʪʘ ʧʨʦʚʦʜʠʪʠ ʟʤʽʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʟʫʣʴʪʘʪʽʚ.  

ʅʘ ʞʘʣʴ ʧʨʠʨʽʩʪ ʧʨʠʙʫʪʢʫ ʚʠʤʽʨʷʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ʎʷ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʚʠʱʫʻ 

ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʾʾ ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʧʦʩʣʫʛ, ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʚʠʢʣʠʢʘʻ ʜʦʚʽʨʫ ʜʦ 

ʙʨʝʥʜʫ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʢʫʧʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʘʞʽʚ.  

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʩʚʦʾʭ ʧʦʢʫʧʮʽʚ (ʩʪʘʪʴ, ʚʽʢ, 

ʨʽʜ ʟʘʥʷʪʴ, ʧʦʩʘʜʘ, ʤʽʩʮʝ ʨʦʙʦʪʠ, ʩʽʤʝʡʥʠʡ ʩʪʘʥ, ʽʥʪʝʨʝʩʠ ʪʦʱʦé). ɼʦʩʠʪʴ ʰʚʠʜʢʦ 

ʥʘʜʘʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʢʣʽʻʥʪʘʤ, ʫʩʫʚʘʪʠ ʧʦʤʠʣʢʠ ʽ ʟʘʣʫʯʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʜʦ 

ʙʨʝʥʜʫ. ɹʝʟʩʫʤʥ̔ʚʥʦ, ʧʽʜʚʠʱʝʥʥʷ ʫʩʧʽʭʫ ʚ ʮʽʡ ʨʦʙʦʪʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʚʨʘʭʦʚʫʶʯʠ ʽʥʪʝʨʝʩʠ ʽ ʧʨʦʙʣʝʤʠ ʢʣʽʻʥʪʽʚ. ʆʧʠʩ ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ, ʩʢʣʘʜʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʽʤʽʜʞʫ ʢʦʤʧʘʥʽʾ ʤʦʞʣʠʚʽ ʪʽʣʴʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙʠ ʾʾ ʧʦʢʫʧʮʽʚ.  

ʊʦʤʫ ʷʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʱʦ ʧʠʪʘʥʥʷ ʙʽʟʥʝʩʫ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ̒  ʙʽʣʴʰ 

ʥʽʞ ʘʢʪʫʘʣʴʥʠʤ, ʚʠʛʽʜʥʠʤ ʪʘ ʜʦʚʦʣʽ ʧʨʠʙʫʪʢʦʚʠʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʷʢ ʚ ʋʢʨʘʾʥʽ ʪʘʢ 

ʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɽʢʦʥʦʤʽʯʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʤʘʡʙʫʪʥʴʦʛʦ ï 

ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://strategy.uifuture.org/index.html 

2. ʄʽʥʽʩʪʝʨʩʪʚʦ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ, ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://thedigital.gov.ua/ 

3. 24 ʩʧʦʩʦʙʠ, ʷʢ ʟʘʨʦʙʣʷʪʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://lemarbet.com/ua/biznes-v-ukraine/24-sposoba-kak-zarabotat-v-internete/ 

4. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ: ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ, ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://ukrainepravo.com/legal_publications/essay-on-it-

law/it_law_berkiy_Social_networks_and_there_involves/ 

5. ʅʘʪʘʣʽʷ ʉʪʘʨʦʞʫʢʦʚʘ, ʊʘʨʛʝʪʦʚʘʥʘ ʈʝʢʣʘʤʘ ɺ ʉʦʮʽʘʣʴʥʠʭ ʄʝʨʝʞʘʭ ï ʗʢ ʎʝ 

ʇʨʘʮʶʻ?, ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://seomadeplace.com/uk/seomadeplace-blog/smm-uk/tarhetovana-reklama-soc-merezh 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ʋɼʂ 352.07  

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ ñSAS ENTERPRISE MINERò ɼʃʗ 

ɸʅɸʃɯɿʋ ʆʉɺʆɭʅʀʍ ʂɸʇɯʊɸʃʔʅʀʍ ɯʅɺɽʉʊʀʎɯʁ. 

ɺʦʣʦʚʦʜʝʥʢʦ ʅ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ.  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʮʝʩʫ ʦʩʚʦʻʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʚʦʻʯʘʩʥʦʛʦ 

ʟʜʽʡʩʥʝʥʥʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʨʦʙʽʪ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʽʥʚʝʩʪʠʮʽʡ. 

"ʆʙʩʷʛ ʦʩʚʦʻʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ " ʤʽʩʪʠʪʴ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʠʯʥʦ ʦʩʚʦʻʥʠʭ 

(ʚʠʢʦʨʠʩʪʘʥʠʭ) ʦʙʩʷʛʽʚ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʝʬʽʥʘʥʩʦʚʽ ʘʢʪʠʚʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʽʥʚʝʩʪʠʮʽʾ ʫ ʥʦʚʽ ʪʘ ʽʩʥʫʶʯʽ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʘʢʪʠʚʠ, ʷʢʽ ʙʫʣʠ ʧʨʠʜʙʘʥʽ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʛʦʚʦʨʦʤ ʬʽʥʘʥʩʦʚʦʛʦ ʣʽʟʠʥʛʫ, ʘʙʦ ʩʪʚʦʨʝʥʽ ʜʣʷ ʚʣʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʽ 

ʩʪʨʦʢʦʤ ʩʣʫʞʙʠ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʦʢʫ, ʫʢʣʶʯʘʶʯʠ ʥʝʚʠʨʦʙʣʝʥʽ ʘʢʪʠʚʠ (ʟʝʤʣʷ, ʘʚʪʦʨʩʴʢʽ 

ʧʨʘʚʘ, ʣʽʮʝʥʟʽʾ, ʧʘʪʝʥʪʠ, ʛʫʜʚʽʣʠ ʪʦʱʦ), ʚʠʪʨʘʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʦʙôʻʢʪʘ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʘʙʦ ʚʠʨʦʙʥʠʯʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʜʘʞʫ (ʧʝʨʝʜʘʯʽ)[1],[2].  

ɸʥʘʣʽʟ ʦʩʚʦʻʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʜʫʞʝ ʦʙôʻʤʥʠʡ ʧʨʦʮʝʩ ʷʢʠʡ ʚʠʤʘʛʘʻ 

ʚʝʣʠʢʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ 

ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʻ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʢʨʘʱʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ  ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʘʥʠʭ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʨʦ ʦʩʚʦʻʥʽ ʢʘʧʽʪʘʣʴʥʽ 

ʽʥʚʝʩʪʠʮʽʾ. ʄʝʪʦʶ ʥʘʙʦʨʫ ʜʘʥʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʦʙôʻʤʫ 

ʦʩʚʦʻʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʟʘ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ.  

ɿʘ ʜʘʥʽ ʚʠʙʽʨʢʠ ʙʫʣʦ ʚʟʷʪʦ ʦʩʚʦʻʥʽ ʢʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʟʘ ʜʞʝʨʝʣʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘ 2018 ʨʽʢ. ɼʘʥʽ ʥʘʣʽʯʫʶʪʴ 113 ʝʢʦʥʦʤʽʯʥʠʭ ʜʽʷʣʥɹʦʩʪʝʡ ʪʘ 10 ʩʬʝʨ ʷʢʽ ʾʭ 

ʨʝʘʣʽʟʦʚʫʶʪʴ[5]. 

ɼʣʷ ʚʠʨʽʰʝʥʥ ̫ ʧʠʪʘʥʥʷ çʷʢ ʟʤʽʥʶʚʘʣʠʩʷ ʢʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʜʣʷ ʾʭ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷè ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʟ̔ʥʽ ʤʝʪʦʜʠ ʩʝʨʝʜʦʚʠʱʘ SAS Enterprise Miner[3]. 

ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʚ ʧʘʢʝʪʽ SAS Enterprise Miner 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʦʩʚʦʻʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʜʝʨʝʚʦ ʨʽʰʝʥʴ, ʛʨʘʜʽʻʥʪʥʠʡ ʙʫʩʪʠʥʛ ʪʘ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʩʪʨʫʤʝʥʪʽʚ SAS Enterprise Miner  ʜʣʷ ʢʦʞʥʦʾ ʽʥʩʪʘʥʮʽʾ[4].  

SAS Enterprise Miner ʜʦʧʦʤʘʛʘʻ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʜʘʥʽ. ʊʘʢʦʞ ʩʘʤʝ ʮʝʡ 

ʥʘʙʽʨ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʰʘʭʨʘʡʩʪʚʘ, ʤʽʥʽʤʽʟʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʨʠʟʠʢʽʚ, ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥʴ.  
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʉʘʤʝ ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʾʭ ʩʢʣʘʜʥʽʩʪʴ, ʜʣʷ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʽʥʩʪʨʫʤʝʥʪʘʭ SAS Enterprise Miner , ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʪʷʛʪʠ 

ʟ ʤʘʩʠʚʫ ʜʘʥʠʭ ʮʽʥʥʫ ʧʨʘʢʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʩʬʝʨʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ. ʊʘʢʦʞ, ʟʘʚʜʷʢʠ ʩʝʨʝʜʦʚʠʱʫ SAS Enterprise Miner ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʚʜʘʥʥʷ 

ʷʢ ʰʚʠʜʢʠʡ ʟʙʽʨ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ, ʾʭ ʘʛʨʝʛʘʮʽʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʧʘʢʝʪʥʘ ʦʙʨʦʙʢʠ 

ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ ʨʫʭʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ; ʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʘʢʝʪʥʦʾ ʦʙʨʦʙʢʠ 

ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʟʘ ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, 

ʱʦ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʚʝʩʪʫʚʘʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʣʠʰʘʪʠʩʷ ʚʣʘʩʥʽ ʢʦʰʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ï 55,6% ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ. ʂʦʰʪʠ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ 

ʩʪʘʥʦʚʣʷʪʴ 16%, ʢʦʰʪʠ ʥʘʩʝʣʝʥʥʷ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ ʩʢʣʘʜʘʶʪʴ 12,2%, ʢʦʰʪʠ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ï 7,9% ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʘ ʯʘʩʪʢʘ 

ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʦʩʚʦʻʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʢʨʝʜʠʪʽʚ ʙʘʥʢʽʚ ʪʘ ʽʥʰʠʭ ʧʦʟʠʢ, ʩʪʘʥʦʚʠʣʘ 

4,4%. ʅʘʡʙʽʣʴʰʽ ʦʙʩʷʛʠ ʧʨʷʤʦʛʦ ʽʥʦʟʝʤʥʦʛʦ ʢʘʧʽʪʘʣʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʦʜʽʙʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʘʢʝʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘʢ ʽ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ 

ʦʩʚʦʻʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʉʘʤʝ ʚʦʥʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʘʪʴ ʷʢʽʩʪʴ ʘʥʘʣʽʟʫ ʪʘ ʜʘʜʫʪʴ 

ʟʤʦʛʫ ʜʦʮʽʣʴʥʽʰʝ ʦʙʨʘʪʠ ʥʘʧʨʷʤʦʢ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ. 
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5. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ.  ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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ʋɼʂ 332.3 

ʉʋʏɸʉʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʋʇʈɸɺʃɯʅʅɯ 

ɿɽʄɽʃʔʅʀʄʀ ʈɽʉʋʈʉɸʄʀ: ɽʃɽʂʊʈʆʅʅɯ ɿɽʄɽʃʔʅɯ ʊʆʈɻʀ 

ɺʦʨʦʞʙʠʪ ʊ. ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʘʣʠʤʦʥ ʉ.ʉ. 

ɽʣʝʢʪʨʦʥʥʽ ʪʦʨʛʠ ï ʧʨʦʜʘʞ ʤʘʡʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʪʦʨʛʽʚ, ʟʘ ʷʢʠʤ ʡʦʛʦ ʚʣʘʩʥʠʢʦʤ ʩʪʘʻ ʫʯʘʩʥʠʢ, ʷʢʠʡ ʧʽʜ ʯʘʩ 

ʪʦʨʛʽʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘ ʥʴʦʛʦ ʥʘʡʚʠʱʫ ʮʽʥʫ [1]. 

ʈʘʥʽʰʝ ʪʦʨʛʠ ʚʽʜʙʫʚʘʣʠʩʴ ʫ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʫ ʚʽʡʩʴʢʦʚʠʭ 

ʯʘʩʪʠʥʘʭ, ʟ ʣʽʮʠʪʘʪʦʨʦʤ ʪʘ ʦʙʤʝʞʝʥʠʤ ʢʦʣʦʤ ʟʘʮʽʢʘʚʣʝʥʠʭ ʫʯʘʩʥʠʢʽʚ. ʆʛʦʣʦʰʝʥʥʷ ʧʨʦ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʪʦʨʛʽʚ ʧʫʙʣʽʢʫʚʘʣʠʩʷ ʫ ʤʽʩʮʝʚʠʭ ɿʄɯ, ʥʘʢʣʘʜʠ ʷʢʠʭ ʧʦʚʥʽʩʪʶ 

ʚʠʢʫʧʣʷʣʠʩʷ, ʱʦʙ ʥʽʭʪʦ ʥʝ ʜʦʚʽʜʘʚʩʷ ʧʨʦ ʯʘʩ ʽ ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʘʫʢʮʽʦʥʫ. ʇʽʩʣʷ ʧʨʠʭʦʜʫ 

ʥʦʚʦʾ ʢʦʤʘʥʜʠ ʜʦ ʄʽʥʽʩʪʝʨʩʪʚʘ ʶʩʪʠʮʽʾ 2015 ʨʦʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ɼʇ çʉɽʊɸʄè. ɿ ʪʦʛʦ 

ʯʘʩʫ ʪʦʨʛʠ ʘʨʝʰʪʦʚʘʥʠʤ ʽ ʢʦʥʬʽʩʢʦʚʘʥʠʤ ʤʘʡʥʦʤ ʧʦʯʘʣʠ ʧʨʦʭʦʜʠʪʠ ʚʠʢʣʶʯʥʦ ʚ 

ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʢʨʽʤ ʨʝʘʣʽʟʘʮʽʾ ʘʨʝʰʪʦʚʘʥʦʛʦ 

ʤʘʡʥʘ, ʜʦʙʨʦʚʽʣʴʥʦʛʦ ʧʨʦʜʘʞʫ ʤʘʡʥʘ ʶʨʠʜʠʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʧʨʦʬʽʣʴʥʠʭ/ʥʝʣʽʢʚʽʜʥʠʭ ʘʢʪʠʚʽʚ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʧʽʜʧʨʠʻʤʩʪʚ-ʙʘʥʢʨʫʪʽʚ, ʚʽʜʥʝʜʘʚʥʘ ʟʘʡʤʘʻʪʴʩʷ ʱʝ ʡ ʧʨʦʚʝʜʝʥʥʷʤ 

ʝʣʝʢʪʨʦʥʥʠʭ ʟʝʤʝʣʴʥʠʭ ʘʫʢʮʽʦʥʽʚ [2]. 

ʅʝ ʚʩʽʤ ʚʽʜʦʤʦ, ʱʦ, ʧʦʧʨʠ 27-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʜʝʨʞʘʚʘ 

ʡ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ ʚʣʘʩʥʠʢʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. ʋʩʴʦʛʦ ʚ 

ʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 60 ʤʣʥ. ʛʘ ʟʝʤʣʽ. ɿ ʥʠʭ ʧʦʥʘʜ 70% (42 ʤʣʥ. ʛʘ) ï ʟʝʤʣʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ʄʽʞ ʽʥʰʠʤ ʮʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʚʽʪʽ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʝʤʣʽ ï Ĳ, ʘʙʦ 32 

ʤʣʥ. ʛʘ ï ʚʞʝ ʜʘʚʥʦ ʨʦʟʧʘʡʦʚʘʥʽ. ɸʣʝ ʜʦʩʽ ʜʝʨʞʘʚʥʠʤʠ  ʟʘʣʠʰʘʶʪʴʩʷ ʱʝ 10,5 ʤʣʥ. ʛʘ. ʎʝ 

ʙʽʣʴʰʝ, ʥʽʞ ʫ ʙʫʜʴ ʷʢʦʛʦ ʘʛʨʦʭʦʣʜʠʥʛʫ ʢʨʘʾʥʠ! ɿʝʤʣʷ ʮʷ ʤʘʻ ʜʘʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʪʘ 

ʧʨʠʙʫʪʢʠ. ʉʘʤʝ ʪʦʤʫ ʩʧʽʣʴʥʦ ʟ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ 

ʪʘ ʢʘʜʘʩʪʨʫ ɼʇ çʉɽʊɸʄè ʚʦʩʝʥʠ ʧʨʝʟʝʥʪʫʚʘʣʠ ʧʽʣʦʪʥʠʡ ʧʨʦʝʢʪ  ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʟʝʤʝʣʴʥʠʭ ʪʦʨʛʽʚ. ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ  ʩʠʩʪʝʤʫ OpenMarket.Land ʟʘ 

ʘʜʨʝʩʦʶ land.setam.net.ua ʚ ʷʢʽʡ ʟôʷʚʠʣʠʩʷ ʧʝʨʰʽ ʣʦʪʠ. ɿ ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʥʘ ʮʴʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ  ʚʞʝ ʚʽʜʙʫʣʦʩʷ ʚ ʮʽʣʦʤʫ 507 ʘʫʢʮʽʦʥʽʚ, ʟ ʥʠʭ ʫʩʧʽʰʥʠʭ - 301 ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 

ʧʨʦʜʘʞʫ 32,3 ʤʣʥ. ʛʨʠʚʝʥʴ. ɼʦʜʘʪʢʦʚʦ ʫ ʨʝʟʫʣʴʪʘʪʽ ʘʫʢʮʽʦʥʽʚ ʙʫʣʦ ʟʘʨʦʙʣʝʥʦ  ʜʣʷ 

ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ 2,7 ʤʣʥ. ʛʨʠʚʝʥʴ [2]. 

ʋ 2017 ʨʦʮʽ ʉɽʊɸʄ ʩʪʘʚ ʧʝʨʰʦʶ ʫ ʩʚʽʪʽ ʩʠʩʪʝʤʦʶ ʘʫʢʮʽʦʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʽʥʥʦʚʘʮʽʡʥʫ ʢʨʠʧʪʦʛʨʘʬʽʯʥʫ ʪʝʭʥʦʣʦʛʽʶ Bloʩkchain. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʚʥʽʩʪʶ ʣʽʢʚʽʜʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʙʫʜʴ-ʭʪʦ ʟ ʫʯʘʩʥʠʢʽʚ ʘʫʢʮʽʦʥʫ ʟʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʜʘʥʽ ʧʨʦ ʩʪʘʚʢʫ ʫʯʘʩʥʠʢʽʚ ʙʫʣʠ 

ʚʥʝʩʝʥʽ ʙʝʟ ʞʦʜʥʠʭ ʟʤʽʥ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʤʘʡʜʘʥʯʠʢʫ 

OpenMarket.Land. 

ʉʘʤ ʪʝʨʤʽʥ Blockchain ʯʘʩʪʢʦʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ ʟʘʚʜʘʥʥʷ ʽ ʧʨʠʟʥʘʯʝʥʥʷ. ʏʘʩʪʠʥʘ 

çBlockè ï ʮʝ ʙʣʦʢʠ, çchainè ï ʮʝ çʣʘʥʮʶʞʦʢè. ɺʠʭʦʜʠʪʴ, ʱʦ Blockchain ï ʮʝ ʣʘʥʮʶʞʦʢ 

ʙʣʦʢʽʚ. ɹʣʦʢʯʝʡʥ ï ʮʝ ʙʘʟʘ ʜʘʥʠʭ, ʷʢʘ ʥʝ ʤʘʻ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ (ʩʝʨʚʝʨʘ) ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ (ʱʦ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʟʣʘʤʘʪʠ ʘʙʦ ʚʪʨʘʪʠʪʠ). ʂʦʞʝʥ ʙʣʦʢ ʥʝʩʝ ʚ ʩʦʙʽ ʥʝ 

ʪʽʣʴʢʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʽʥʬʦʨʤʘʮʽʶ ʧʦʧʝʨʝʜʥʽʭ ʙʣʦʢʽʚ. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʫ ʚʩʽʭ (ʘʣʝ ʟʘ ʫʤʦʚʠ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ) [3]. 

ʂʨʽʤ ʮʴʦʛʦ, ʙʣʦʢʯʝʡʥ ï ʮʝ ʥʝ ʘʥʘʣʦʛ ɯʥʪʝʨʥʝʪʫ, ʜʝ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʻʜʠʥʽʡ 

ʤʝʨʝʞʽ. ɹʣʦʢʯʝʡʥʦʚ ʽʩʥʫʻ ʙʝʟʣʽʯ. ʋ ʜʝʷʢʠʭ ʙʣʦʢʯʝʡʥʘʭ ʥʘʚʽʪʴ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʩʚʦʾ  

ʚʽʜʛʘʣʫʞʝʥʥʷ, ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʨʦʝʢʪʫ, ʱʦ ʧʨʘʮʶʻ ʚ ʨʘʤʢʘʭ ʦʙʨʘʥʦʾ ʩʠʩʪʝʤʠ 

(ʦʢʨʝʤʦʛʦ ʙʣʦʢʯʝʡʥʘ). ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʛʰʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʤʝʨʝʞʫ ʽ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ ʣʠʰʝ ʚ ʧʝʨʝʙʽʛʫ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ. ʂʦʥʮʝʧʮʽʷ 
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ʧʝʨʰʦʛʦ ʙʣʦʢʯʝʡʥʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʣʶʜʠʥʦʶ (ʘʙʦ ʛʨʫʧʦʶ ʣʶʜʝʡ), ʚʽʜʦʤʦʶ ʷʢ ʉʘʪʦʰʽ 

ʅʘʢʦʤʦʪʦ ʚ 2008 ʨʦʮʽ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ çBitcoin: A Peer-to-Peer Electronic Cash Systemè ʚʽʥ 

ʦʧʠʩʘʚ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ, ʘ ʩʘʤʝ [4]: ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ; 

ʙʝʟʧʝʢʘ ʽ ʟʘʭʠʱʝʥʽʩʪʴ; ʚʽʜʢʨʠʪʽʩʪʴ ʽ ʧʨʦʟʦʨʽʩʪʴ; ʥʝʟʤʽʥʥʽʩʪʴ ʚʞʝ ʟʘʧʠʩʘʥʦʛʦ. 

ɺʦʜʥʦʯʘʩ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʨʠʟʠʢʠ: ʨʦʟʢʨʠʪʪʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʥʠʟʴʢʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʙʘʟʠ ʜʘʥʠʭ; ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ; ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ 

ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ; ʣʶʜʩʴʢʠʡ ʯʠʥʥʠʢ ʚ ʫʧʨʘʚʣʽʥʥʽ ʜʦʩʪʫʧʦʤ ʜʦ ʨʝʻʩʪʨʽʚ; ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʘʟʠ ʜʘʥʠʭ; ʛʣʦʙʘʣʴʥʘ ʩʠʥʝʨʛʽʷ (ʩʠʥʭʨʦʥʽʟʘʮʽʷ) ʙʘʟʠ ʜʘʥʠʭ; ʟʘʭʠʩʪ ʩʠʩʪʝʤʠ 

ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʤʝʨʝʞʽ ʪʦʱʦ [5, ʩ.113-114]. 

ʉʠʩʪʝʤʘ ʻ ʧʦʚʥʽʩʪʶ ʟʘʭʠʱʝʥʦʶ. ɿʚʠʯʘʡʥʦ ʞ ʙʫʣʠ ʩʧʨʦʙʠ ʭʘʢʝʨʩʴʢʠʭ ʘʪʘʢ, ʘʣʝ ʚʦʥʠ 

ʚʽʜʨʘʟʫ ʟʚʦʜʠʣʠʩʴ ʥʘ ʥʽʚʝʮʴ ʟʘʚʜʷʢʠ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʥʘʰʠʭ ɯʊ-ʬʘʭʽʚʮʽʚ. ʅʘ ʨʘʟʽ ʩʠʩʪʝʤʘ 

ʉɽʊɸʄ ʻ ʙʽʣʴʰ ʥʽʞ ʜʦʩʪʫʧʥʠʤ ʩʝʨʚʝʨʦʤ ʜʣʷ ʚʩʽʭ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɿʦʚʩʽʤ ʥʝʜʘʚʥʦ, 15 ʩʽʯʥʷ 2019 ʨʦʢʫ, ʚʽʜʙʫʣʠʩʷ ʥʘʜ ʫʩʧʽʰʥʽ ʪʦʨʛʠ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. 

ɹʫʣʦ ʧʨʦʜʘʥʦ ʧʨʘʚ ʦʨʝʥʜʠ ʥʘ 6 ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʟʘʛʘʣʴʥʫ 

ʩʫʤʫ 597 847 ʛʨʠ, ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʩʪʘʨʪʦʚʽʡ ʫʩʴʦʛʦ 84 746 ʛʨʠ. ɯ ʮʝ ʜʫʞʝ ʜʦʙʨʝ, ʱʦ 

ɼʝʨʞʛʝʦʢʘʜʘʩʪʨ ʧʽʰʦʚ ʰʣʷʭʦʤ ʚʽʜʢʨʠʪʪʷ ʨʠʥʢʫ ʜʣʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʪʦʨʛʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʧʫʙʣʽʯʥʠʭ ʘʫʢʮʽʦʥʽʚ. ʎʽʥʘ ʥʘ ʧʫʙʣʽʯʥʠʭ ʘʫʢʮʽʦʥʘʭ ʟʨʦʩʪʘʣʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 18%. ɿʘʨʘʟ 

ʥʘ  ʤʘʡʜʘʥʯʠʢʫ OpenMarket.Land ʮʽʥʘ ʟʨʦʩʪʘʻ ʱʝ ʙʽʣʴʰʝ. ʇʨʦʛʥʦʟʫʚʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ, ʥʘ 

10%, ʘʣʝ ʦʪʨʠʤʘʣʠ ʫ ʧʽʜʩʫʤʢʫ ʩʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʚʽʜ ʩʪʘʨʪʦʚʦʾ ʩʪʘʚʢʠ ʜʦ 34,4%. 

ʅʘʡʜʦʨʦʞʯʝ ʧʨʦʜʘʥʽ ʙʫʣʠ ʧʨʘʚʘ ʥʘ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ  ʧʣʦʱʝʶ 72 ʛʘ ʫ ɻʘʡʚʦʨʦʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʠ ʩʪʘʨʪʦʚʽʡ ʮʽʥʽ 204638 ʛʨʥ., ʣʦʪ ʙʫʣʦ ʧʨʦʜʘʥʦ ʟʘ 

1221688 ʛʨʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ  ʢʦʥʢʫʨʝʥʪʥʦʛʦ  ʘʫʢʮʽʦʥʫ ʙʶʜʞʝʪ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʙʫʜʝ 

ʧʦʧʦʚʥʶʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʦ ʱʦʨʽʯʥʦ ʥʘ 1017050 ʛʨʠʚʝʥʴ[2].. 

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʧʫʙʣʽʯʥʽ ʪʦʨʛʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ, ʪʦ ʷʢʨʘʟ ʚʠʪʨʘʪʠ ʥʘ ʥʠʭ ʥʝ 

ʦʜʥʘʢʦʚʽ. ʅʘʩʘʤʧʝʨʝʜ, ʪʨʝʙʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʝ ʝʢʦʥʦʤʽʷ ʯʘʩʫ. ʉʴʦʛʦʜʥʽ ʚʠ ʚʩʝ ʮʝ ʤʦʞʝʪʝ 

ʨʦʙʠʪʠ ʙʽʣʷ ʝʢʨʘʥʽʚ ʩʚʦʾʭ ʢʦʤʧôʶʪʝʨʽʚ. ʊʦʙʪʦ ʮʝ ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʯʘʩʦʚʽ. ʇʦ-ʜʨʫʛʝ, 

ʮʝ, ʙʝʟʫʤʦʚʥʦ, ʟʥʠʞʝʥʥʷ ʢʦʨʫʧʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. ʂʦʞʝʥ ʫʯʘʩʥʠʢ ʪʦʨʛʽʚ ʪʦʯʥʦ ʟʥʘʻ: ʷʢʱʦ 

ʚʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʡʚʠʱʫ ʮʽʥʫ, ʟʥʘʯʠʪʴ ʩʪʘʻ ʧʝʨʝʤʦʞʮʝʤ ʽ ʚʽʜʨʘʟʫ ʞ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʧʠʩʘʪʠ ʫʩʽ ʜʦʢʫʤʝʥʪʠ ʝʣʝʢʪʨʦʥʥʠʤ ʮʠʬʨʦʚʠʤ ʧʽʜʧʠʩʦʤ. ɺ ʧʨʠʥʮʠʧʽ ʩʢʝʧʪʠʢʽʚ ʫ ʥʘʩ 

ʚʠʩʪʘʯʘʻ, ʘʣʝ ʤʘʻʤʦ ʫʩʚʽʜʦʤʠʪʠ: ʚʝʩʴ ʩʚʽʪ ʨʫʭʘʻʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʪʦʨʛʽʚ, ʷʢʽ ʥʝ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʩʦʙʠʩʪʦʾ ʫʯʘʩʪʽ ʚ ʧʝʚʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʥʘ ʪʦʨʛʘʭ.  
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ʋɼʂ 352.07 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ ñSAS ENTERPRISE MINERò ɼʃʗ 

ɸʅɸʃɯɿʋ ʇʈɽʊɽʅɿɯʁʅʆ-ʇʆɿʆɺʅʆɰ ʈʆɹʆʊʀ ʂʆʄʋʅɸʃʔʅʆɻʆ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

ɻʦʣʫʙʝʥʢʦ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʎʠʚʽʣʴʥʦʛʦ ʧʨʦʮʝʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ɻʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʦʮʝʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʪʘ ʂʦʜʝʢʩʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʩʫʜʦʯʠʥʩʪʚʘ ʋʢʨʘʾʥʠ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʩʫʙ'ʻʢʪ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ (ʯʝʨʝʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ) 

ʚʝʜʝ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʫ ʨʦʙʦʪʫ, ʟʘʭʠʱʘʻ ʩʚʦʾ ʧʨʘʚʘ ʪʘ ʽʥʪʝʨʝʩʠ ʚ ʩʫʜʽ [1]. 

ɼʦ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ ʥʘʣʝʞʠʪʴ: ʧʽʜʛʦʪʦʚʢʘ, ʦʜʝʨʞʘʥʥʷ ʪʘ ʩʢʣʘʜʘʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʽ ʨʦʟʛʣʷʜʫ ʧʨʝʪʝʥʟʽʡ ʪʘ ʧʦʟʦʚʽʚ; ʧʨʝʜ'ʷʚʣʝʥʥʷ ʽ 

ʨʦʟʛʣʷʜ ʧʨʝʪʝʥʟʽʡ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʧʦʟʦʚʽʚ; ʧʽʜʛʦʪʦʚʢʘ ʚʽʜʧʦʚʽʜʝʡ, ʚʽʜʟʠʚʽʚ, ʟʘʧʝʨʝʯʝʥʴ, ʟʘʷʚ 

ʽ ʩʢʘʨʛ ʧʨʦ ʧʝʨʝʛʣʷʜ ʩʫʜʦʚʠʭ ʨʽʰʝʥʴ ʚ ʘʧʝʣʷʮʽʡʥʦʤʫ ʪʘ ʢʘʩʘʮʽʡʥʦʤʫ ʧʦʨʷʜʢʫ, ʘ ʪʘʢʦʞ ʫ 

ʟʚ'ʷʟʢʫ ʟ ʚʠʥʷʪʢʦʚʠʤʠ ʪʘ ʥʦʚʦʚʠʷʚʣʝʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ; ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʩʧʨʘʚ ʫ ʩʫʜʘʭ; ʟʜʽʡʩʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ (ʨʝʻʩʪʨʘʮʽʷ, 

ʦʙʣʽʢ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ); ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʠʤ ʧʨʦʚʘʜʞʝʥʥʷʤ; ʨʦʟʛʣʷʜ, ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ; ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʥʦʚʢʽʚ, ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ 

ʧʦʣʽʧʰʝʥʥʷ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ[2]. 

ʇʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʘ ʨʦʙʦʪʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ: ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʠʢʦʥʘʥʥʷ 

ʜʦʛʦʚʽʨʥʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ ʫ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʝʢʦʥʦʤʽʾ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ; ʟʥʠʞʝʥʥʶ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʪʨʘʪ ʪʘ ʫʩʫʥʝʥʥʶ ʧʨʠʯʠʥ ʽ ʫʤʦʚ, ʱʦ ʾʭ ʩʧʨʠʯʠʥʷʶʪʴ; ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʟʘʭʠʩʪʫ ʽ ʚʽʜʥʦʚʣʝʥʥʶ ʧʦʨʫʰʝʥʠʭ ʤʘʡʥʦʚʠʭ ʧʨʘʚ ʪʘ ʽʥʪʝʨʝʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ 

ʦʭʦʨʦʥʷʶʪʴʩʷ ʟʘʢʦʥʦʤ [3]. 

ʇʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʘ ʨʦʙʦʪʘ ʚʘʞʢʠʡ ʪʘ ʪʨʫʜʦʤʽʩʪʢʠʡ ʧʨʦʮʝʩ ʷʢʠʡ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ 

ʟʘʪʨʘʪ ʥʘ ʨʝʩʫʨʩʠ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʻ 

ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʫʜʦʚʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʨʦ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʫ 

ʨʦʙʦʪʫ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʄʝʪʦʶ ʥʘʙʦʨʫ ʜʘʥʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʟʦʚʽʚ ʚ ʫʩʽʭ ʽʥʩʪʘʥʮʽʷʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʘʚʫ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʘʜʘʶʪʴʩʷ ʧʦʟʦʚʠ ʚ ʷʢʠʭ ʪʦʚʘʨʠʩʪʚʦ ʚʠʩʪʫʧʘʻ 

ʣʠʰʝ ʧʦʟʠʚʘʯʝʤ, ʘ ʪʠʧ ʧʦʟʦʚʫ ï ʧʝʨʚʽʩʥʠʡ. 

ɺʠʙʽʨʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʽʯʫʻ 70 ʟʤʽʥʥʠʭ ʪʘ 477 ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʚ ʧʘʢʝʪʽ SAS Enterprise Miner 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʜʝʨʝʚʦ ʨʽʰʝʥʴ, ʛʨʘʜʽʻʥʪʥʠʡ ʙʫʩʪʠʥʛ ʪʘ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ SAS Enterprise Miner (ʨʠʩ. 1) ʜʣʷ ʢʦʞʥʦʾ ʽʥʩʪʘʥʮʽʾ [4]. ɹʫʣʦ 

ʚʠʟʥʘʯʝʥʦ, ̫ ʢʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʦʟʛʣʷʜʫ ʧʦʟʦʚʽʚ ʚ ʢʦʞʥʽʡ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʽʥʩʪʘʥʮʽʾ. ɸ ʩʘʤʝ: ʢʘʪʝʛʦʨʽʷ ʧʦʟʦʚʫ, ʩʫʜ ʚ ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʟʦʚ, ʩʫʤʘ ʩʫʜʦʚʦʛʦ 

ʟʙʦʨʫ. 

ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ:  

¶ ʤʘʡʞʝ 96% ʧʦʟʦʚʽʚ ʫʭʚʘʣʶʶʪʴʩʷ ʥʘ ʢʦʨʠʩʪʴ ʧʦʟʠʚʘʯʘ ʪʘ ʮʽʣʢʦʤ ʘʙʦ ʧʦʚʥʽʩʪʴ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʩʽ ʚʠʤʦʛʠ ʚ ʩʫʜʽ ʧʝʨʰʦʾ ʽʥʩʪʘʥʮʽʾ;  

¶ ʫ 2% ʚʠʧʘʜʢʽʚ ʩʫʜ ʘʧʝʣʷʮʽʡʥʦʾ ʽʥʩʪʘʥʮʽʾ ʟʤʽʥʶʻ ʨʽʰʝʥʥʷ ʩʫʜʫ ʧʝʨʰʦʾ ʽʥʩʪʘʥʮʽʾ ;  

¶ ʣʠʰʝ 6.5% ʫʩʽʭ ʧʦʟʦʚʽʚ ʦʩʢʘʨʞʫʶʪʴʩʷ ʚ ʩʫʜʽ ʢʘʩʘʮʽʡʥʦʾ ʽʥʩʪʘʥʮʽʾ. 

ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ ʙʫʣʦ ʚʠʙʨʘʥʦ ʛʨʘʬʽʢ ROC-ʢʨʠʚʦʾ, 

ʤʽʥʽʤʽʟʘʮʽʾ, ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʢʠ ʥʝʧʨʘʚʠʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ [5]. ɼʣʷ ʧʨʦʛʥʦʟʽʚ-ʨʽʰʝʥʴ ʧʨʦ ʷʢʽʩʪʴ ʤʦʜʝʣʽ ʙʽʣʴʰʝ 

ʩʚʽʜʯʠʪʴ ʩʘʤʝ ʯʘʩʪʢʘ ʧʦʤʠʣʢʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʢʦʞʥʦʾ ʽʥʩʪʘʥʮʽʾ. ɼʣʷ ʧʦʟʦʚʽʚ, 

ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʧʝʨʰʽʡ ʽʥʩʪʘʥʮʽʾ, ʯʘʩʪʢʘ ʧʦʤʠʣʢʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦʨʽʚʥʶʻ 0.030267 ʜʣʷ 

ʜʝʨʝʚʘ ʨʽʰʝʥʴ, 0.113816 ʜʣʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ ʪʘ 0.02384 ʜʣʷ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ. 

ɼʣʷ ʧʦʟʦʚʽʚ, ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʘʧʝʣʷʮʽʡʥʽʡ ʽʥʩʪʘʥʮʽʾ, ʯʘʩʪʢʘ ʧʦʤʠʣʢʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʜʦʨʽʚʥʶʻ 0.081913 ʜʣʷ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, 0.193676 ʜʣʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ ʪʘ 0.081649 

ʜʣʷ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ. ɼʣʷ ʧʦʟʦʚʽʚ, ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʢʘʩʘʮʽʡʥʽʡ ʽʥʩʪʘʥʮʽʾ, ʯʘʩʪʢʘ 

ʧʦʤʠʣʢʦʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦʨʽʚʥʶʻ 0.1224 ʜʣʷ ʜʝʨʝʚʘ ʨʽʰʝʥʴ, 0.129758 ʜʣʷ ʛʨʘʜʽʻʥʪʥʦʛʦ 

ʙʫʩʪʠʥʛʫ ʪʘ 0.1224 ʜʣʷ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ.  ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʝʡ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ ʜʘʻ ʥʘʡʙʽʣʴʰʫ ʧʦʭʠʙʢʫ, ʜʝʨʝʚʦ ʨʽʰʝʥʴ ʪʘ ʣʦʛʽʩʪʠʯʥʘ 

ʨʝʛʨʝʩʽʷ ̒  ʤʘʡʞʝ ʦʜʥʘʢʦʚʦ ʝʬʝʢʪʠʚʥʠʤʠ, ʘ ʦʪʞʝ ʚʦʥʠ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʤʦʜʝʣʷʤʠ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʮʝʩʽʚ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʩʪʘʥʮʽʾ ʚ ʷʢʽʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʟʦʚ.  

ʅʘʚʝʜʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘ ʢʦʤʫʥʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʫʜʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʩʪʘʥʮʽʡ ʚ 

ʷʢʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʟʦʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʠʪʘʥʴ ʚʝʜʝʥʥʷ ʧʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʫʩʪʘʥʦʚʘʭ, ʦʨʛʘʥʽʟʘʮʽʷʭï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://online.budstandart.com/ua/catalog/doc-page.html?id_doc=50487 

2. ʇʨʝʪʝʥʟʽʡʥʦ-ʧʦʟʦʚʥʘ ʨʦʙʦʪʘ3 ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uteka.ua/ua/publication/budget-13-shkola-bughaltera-rozporyaditela-byudzhetnih-

sredstv-66-pretenzionno-iskovaya-rabota 

3. ʇʨʦ ʧʦʨʷʜʦʢ ʚʝʜʝʥʥʷ ʧʨʝʪʝʥʟʽʡʥʦʾ ʪʘ ʧʦʟʦʚʥʦʾ ʨʦʙʦʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʚ 

ʫʩʪʘʥʦʚʽ, ʦʨʛʘʥʽʟʘʮʽʾ. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/laws/show/v14_7323-07 

4. SAS [ɽʣʝʢʪʨʦʥʥʠʠʡ ʨʝʩʫʨʩ]: Getting Started with SAS Enterprise Miner 14.3 ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://documentation.sas.com/?docsetId=emgsj&docsetTarget=bookinfo.htm&docsetVersion

=14.3&locale=uk 

5. SAS [ɽʣʝʢʪʨʦʥʥʠʠʡ ʨʝʩʫʨʩ]: SAS Customer Support ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://support.sas.com/en/support-home.html 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 314.4 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ çSAS ENTERPRISE MINERè ɼʃʗ 

ɸʅɸʃɯɿʋ ʉʄɽʈʊʅʆʉʊɯ ɺ ʋʂʈɸɰʅɯ 

ɻʨʝʯʫʭʘ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ʉʤʝʨʪʥʽʩʪʴ ʷʢ ʧʽʜʩʫʤʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʠʟʢʠ 

ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʚʽʜ ʫʤʦʚ ʞʠʪʪʷ, ʩʝʨʝʜʦʚʠʱʘ, ʜʦʩʪʫʧʫ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ ʪʘ ʚʽʜ ʧʦʚʝʜʽʥʢʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ, ʟʦʢʨʝʤʘ ʧʘʣʽʥʥʷ, ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, 

ʪʘ ʚʽʜ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [1]. 

ɿ ʯʘʩʽʚ ʟʜʦʙʫʪʪʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʤʝʨʪʥʦʩʪʽ ʷʢ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʞʽʥʦʢ. ɼʦ ʧʦʯʘʪʢʫ ɸʊʆ/ʆʆʉ 

ʋʢʨʘʾʥʘ ʚʪʨʘʯʘʣʘ 80 ʣʶʜʝʡ ʥʘ ʛʦʜʠʥʫ. ʏʝʨʝʟ ʱʦ ʥʘʰʘ ʢʨʘʾʥʘ ʧʦʪʨʘʧʠʣʘ ʥʘ ʛʘʥʝʙʥʫ ʜʨʫʛʫ 

ʩʭʦʜʠʥʢʫ ʫ ʩʚʽʪʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʤʝʨʪʝʡ ʥʘ ʪʠʩʷʯʫ ʦʩʽʙ (15.72). ʄʠ ʧʦʩʽʜʘʣʠ ʤʽʩʮʝ ʤʽʞ 

ʇʽʚʜʝʥʥʦʶ ɸʬʨʠʢʦʶ (17.49) ʪʘ ʃʝʩʦʪʦ (14.91), ʪʦʜʽ ʷʢ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʦ ɭʚʨʦʧʽ ʩʢʣʘʜʘʚ 

ʙʣʠʟʴʢʦ 10 ʣʶʜʝʡ (ʨʠʩ 1). ʇʦʜʘʥʠʡ ʥʠʞʯʝ ʈʠʩʫʥʦʢ 1 ʧʦʨʽʚʥʶʻ ʜʠʥʘʤʽʢʫ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ɽʩʪʦʥʽʾ, ʈʦʩʽʾ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ɭʉ. ʗʢ 

ʙʘʯʠʤʦ, ʥʘ ʧʦʯʘʪʢʫ 1990-ʭ ʋʢʨʘʾʥʘ ʪʘ ɽʩʪʦʥʽʷ ʤʘʣʠ ʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʙʫʣʠ ʪʨʦʭʠ 

ʢʨʘʱʽ ʟʘ ʧʦʢʘʟʥʠʢʠ ʈʦʩʽʾ. ɼʦ 1994 ʨʦʢʫ ʚ ʫʩʽʭ ʪʨʴʦʭ ʢʨʘʾʥʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʨʽʤʢʝ 

ʟʨʦʩʪʘʥʥʷ ʩʤʝʨʪʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʣʠʰʝ ʚ ɽʩʪʦʥʽʾ ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʘʣʝ ʧʘʜʽʥʥʷ ʨʽʚʥʷ 

ʩʤʝʨʪʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʚ ʈʦʩʽʾ ʪʘ ʋʢʨʘʾʥʽ ʜʦ 2005 ʨʦʢʫ ʟʙʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʡʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. ɯʟ ʮʴʦʛʦ ʯʘʩʫ ʷʢ ʫ ʈʦʩʽʾ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʩʤʝʨʪʥʦʩʪʽ, ʧʨʠ ʯʦʤʫ ʚ ʋʢʨʘʾʥʽ ʮʝʡ ʨʽʚʝʥʴ ʟʥʠʞʫʚʘʚʩʷ ʧʦʚʽʣʴʥʽʰʝ. 

ɺ ʋʢʨʘʾʥʽ ʚʠʜʽʣʠʣʠ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ [2] ʟ ʧʝʨʽʦʜʫ ʧʨʠʡʥʷʪʪʷ 

ʅʝʟʘʣʝʞʥʦʩʪʽ: 

¶ ʍʚʦʨʦʙʠ ʩʠʩʪʝʤ ʢʨʦʚʦʦʙʽʛʫ; 

¶ ʅʦʚʦʫʪʚʦʨʝʥʥʷ; 

¶ ɿʦʚʥʽʰʥʽ ʧʨʠʯʠʥʠ ʩʤʝʨʪʽ; 

¶ ʍʚʦʨʦʙʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ; 

¶ ʍʚʦʨʦʙʠ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ (J00-J99); 

¶ ɼʝʷʢʽ ʽʥʬʝʢʮʽʡʥʽ ʪʘ ʧʘʨʘʟʠʪʘʨʥʽ ʭʚʦʨʦʙʠ (ɸ00-ɺ99); 

¶ ɯʥʰʽ ʧʨʠʯʠʥʠ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʻ 

ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʨʝʟʫʣʴʪʘʪʽ [3]. ɼʘʥʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʽʯʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʯʦʣʦʚʽʢʽʚ, ʞʽʥʦʢ ʪʘ ʾʭ ʨʘʟʦʤ ʟʘ 2017-2018 

ʨʦʢʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ: 

çStatExploreè, çData partitionè, çReplacementè, çDecision Treeè, çInteractive Decision 

Treeè, çGradient Boostingè, çRegressionè, çNeural Networkè.  

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʩʭʝʤʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ, ʱʦʜʦ ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. ʅʘ 

ʨʠʩʫʥʢʫ 2 ʟʦʙʨʘʞʝʥʠʡ ʤʝʪʦʜ çInteractive Decision Treeè ʜʣʷ ʯʦʣʦʚʽʯʦʶ ʩʪʘʪʽ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʩʤʝʨʪʥʦʩʪʽ 

ʯʦʣʦʚʽʢʽʚ ʧʦ ʦʙʣʘʩʪʷʤ ʋʢʨʘʾʥʠ ʟʘ 2017 ʨʽʢ. ʄʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦʜʽʣ Node 1 ʥʘ Node 2 

ʪʘ Node 3 ʟʘ ʧʦʢʘʟʥʠʢʦʤ 12 587, 5 (ʩʝʨʝʜʥʷ ʩʤʝʨʪʥʽʩʪʴ ʯʦʣʦʚʽʢʽʚ ʧʦ ʦʙʣʘʩʪʷʤ ʋʢʨʘʾʥʠ ʟʘ 

2017 ʨʽʢ). ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ ʙʫʣʦ ʚʠʨʘʭʫʚʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦ ʦʙʦʭ 

ʚʽʪʢʘ ʜʝʨʝʚʘ. ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ:  

Average Node 2 ï ɿʥʘʯʝʥʥʷ Train = 17 782,6000; ɿʥʘʯʝʥʥʷ Validation  = 16 459,2857 

Average Node 3 ï ɿʥʘʯʝʥʥʷ Train = 34 301,2000; ɿʥʘʯʝʥʥʷ Validation  = 36 525,3333 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʧʨʘʢʪʠʮʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʤʝʨʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ɹʘʥʢʽʚ ʜʘʥʠʭ ʪʘ ʧʝʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ 

ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
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ʈʠʩ.1. ɿʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʤʝʨʪʥʦʩʪʽ (ʥʘ 1000 ʦʩʽʙ) 

 

 
ʈʠʩ. 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ çInteractive Decision Treeè 

 

ʇʦʩʠʣʘʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ: 

1. ʉʤʝʨʪʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/ʉʤʝʨʪʥʽʩʪʴ_ʚ_ʋʢʨʘʾʥʽ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 22.10.2019) 

2. ʇʨʠʯʠʥʠ ʪʘ ʚʠʜʠ ʩʤʝʨʪʥʦʩʪʽ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://agronews.ua/node/73838 (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 23.10.2019) 

3. ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʦʥʣʘʡʥ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://voxukraine.org/uk/mortality-in-ukraine-ua/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 23.10.2019)  

https://uk.wikipedia.org/wiki/Смертність_в_Україні
https://agronews.ua/node/73838
https://voxukraine.org/uk/mortality-in-ukraine-ua/
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ʋɼʂ 63:633.1 

ɸʅɸʃɯɿ ʉʊɸʊʀʉʊʀʏʅʀʍ ɼɸʅʀʍ ɿɹʆʈʋ ɸɻʈɸʈʅʀʍ ʂʋʃʔʊʋʈ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʈɽɻɯʆʅʋ ʊɸ ʇʆɻʆɼʅʀʍ ʋʄʆɺ ɼʃʗ ʇʆʂʈɸʑɽʅʅʗ 

ɺʈʆɾɸʁʅʆʉʊɯ 

ʂʘʤʽʥʩʴʢʘ ʂ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʦʶ ʛʘʣʫʟʟʶ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʢʦʞʥʽʡ 

ʢʨʘʾʥʽ,ʦʩʢʽʣʴʢʠ ʟʘʯʽʧʘʻ ʽʥʪʝʨʝʩʠ ʙʫʢʚʘʣʴʥʦ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɼʣʷ ʋʢʨʘʾʥʠ, ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʤʘʻ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʚ ʥʝʜʘʣʝʢʽʡ ʧʝʨʩʧʝʢʪʠʚʽ 

ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ ʝʢʩʧʦʨʪʫ. ʎʴʦʤʫ ʩʧʨʠʷʶʪʴ ʽ ʚʝʣʠʢʽ ʤʘʩʰʪʘʙʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʨʦʜʶʯʽ ʟʝʤʣʽ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʘʮʴʦʚʠʪʽʩʪʶ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʮʝ ʚʠʚʦʜʠʪʴ ʋʢʨʘʾʥʫ ʥʘ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʟʘ ʘʛʨʘʨʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʢʨʘʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʢʫʣʴʪʫʨ ʟʘʣʝʞʥʦ 

ʚʽʜ ʨʝʛʽʦʥʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ.  

ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʯʝʟʥʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʟʽʙʨʘʥʽ ʟʘ 2018-2019 ʨʦʢʠ. ʗʢʱʦ ʧʣʦʱʘ 

ʧʦʩʽʚʽʚ ʧʽʜ ʟʝʨʥʦʚʽ ʫ 2018 ʨʦʮʽ ʙʫʣʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 19370 ʛʘ; ʥʘ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ 4412 ʛʘ ʪʘ ʥʘ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ 8329 ʛʘ, ʪʦ ʫ 2019 ʨʦʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ 23678 ʛʘ;ʥʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 8321 ʛʘ, ʥʘ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʥʘʩʝʣʝʥʥʷ 6432 ʛʘ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ SAS Enterprise Miner,ʤʦʞʝʤʦ 

ʩʢʘʟʘʪʠ,ʱʦ  ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʽʜ ʟʝʨʥʦʚʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʙʽʣʴʰʠʣʘʩʴ ʚ 1,2 ʨʘʟʠ; 

ʫ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 1,8 ʨʘʟ; ʪʘ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ 

ʟʤʝʥʰʠʣʘʩʴ ʚ 0,3 ʨʘʟ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ ʧʨʦ ʧʦʩʽʚʠ ʟʝʨʥʦʚʠʭ ʫ  ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʥʘʩʝʣʝʥʥ̫  ʫ 2019, ʙʫʣʦ ʚʠʷʚʣʝʥʦ,ʱʦ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʽʚ ʚʽʜʙʫʣʦʩʴ ʫ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ.ʊʘʙʣ.1 çʇʦʩʽʚʠ ʟʝʨʥʦʚʠʭ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʘ 2019 ʨʽʢè   

ʊʘʙʣʠʮʷ 1 

ʇʦʩʽʚʠ ʟʝʨʥʦʚʠʭ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʘ 2019 ʨʽʢ 

ʆʙʣʘʩʪʴ ʋʢʨʘʾʥʠ ʇʦʩʽʚʥʽ ʧʣʦʱʽ ʟʝʨʥʦʚʠʭ,ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʥʘʩʝʣʝʥʥʷ 

ʈʽʚʥʝʥʩʴʢʘ 292 

ʇʦʣʪʘʚʩʴʢʘ 490 

ʍʘʨʢʽʚʩʴʢʘ 486 

ɿʘʢʘʨʧʘʪʩʴʢʘ  154 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 256 

ɿʘʧʦʨʽʟʴʢʘ 500 

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʩʪʘʣʘ ʥʠʟʴʢʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʫ 2018 ʨʦʮʽ ʽ ʣʶʜʠ ʥʝ ʙʘʯʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʜʽʣʷʪʠ ʚʝʣʠʢʽ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʧʽʜ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Google.trands 

ʛʦʣʦʚʥʽ ʨʠʥʢʠ ʟʙʫʪʫ,ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʜʫʢʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ. ɼʘʥʽ ʥʘʚʝʜʝʥʦ 

ʥʘ ʈʠʩ.1 ʆʩʥʦʚʥʽ ʨʠʥʢʠ ʟʙʫʪʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ 



83 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

 
ʈʠʩ.1 ʆʩʥʦʚʥʽ ʨʠʥʢʠ ʟʙʫʪʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ 

ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ,ʱʦ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ʥʘʙʫʚ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪʫ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ. ɺʽʜʙʫʣʦʩʴ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʽʜ ʇʦʩʽʚʠ 

ʘʛʨʘʨʥʠʭ ʢʫʣʴʪʫʨ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ,ʱʦ ʚ ɿʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ ʚʠʜʽʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʧʣʦʱ ʧʽʜ ʧʦʩʽʚʠ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ. ɸ ʚ ʇʽʚʜʝʥʥʠʭ ʽ ʉʭʽʜʥʠʭ 

ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱ ʟʘʡʤʘʶʪʴ ʧʦʩʽʚʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʦʜʽ, ʢʦʣʠ ʚ 

ʇʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʮʝ ʟʝʨʥʦʙʦʙʦʚʽ. ɿʘʛʘʣʦʤ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʣʦʱ ʧʦʩʽʚʽʚ ʚ ʋʢʨʘʾʥʽ 

ʘʛʨʘʨʥʠʭ  ʢʫʣʴʪʫʨ  ʟʘʡʤʘʻ 62 548 ʛʘ ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ,ʪʦʜʽ ʢʦʣʠ ʫ 2018 ʨʦʮʽ ʮʝ ʙʫʣʦ  

56 271 ʛʘ . ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʮʽʣʦʤʫ ʪʘ ʜʦʟʚʦʣʠʪʴ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʟʤʽʮʥʠʪʠ ʝʢʦʥʦʤʽʢʫ ʋʢʨʘʾʥʠ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.HTTP://WWW.UKRSTAT.GOV.UA/ - ʉɸʁʊ ʉʊɸʊʀʉʊʀʂʀ ʋʂʈɸɰʅ 

2.HTTPS://ODAMID.ODA.SAS.COM ï ʉɽʈɺɯʉ SAS EM 

3.HTTPS://TRENDS.GOOGLE.COM/     - ʉɸʁʊ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʉʊɸʊʀʉʊʀʂʀ 

 

  

http://www.ukrstat.gov.ua/
https://odamid.oda.sas.com/
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ʋɼʂ 336.717.061 

ɺʀʂʆʈʀʉʊɸʅʅʗ "SAS ENTERPRISE MINER" ɼʃʗ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɿ 

ʄɽʊʆʖ ɺʀɿʅɸʏɽʅʅʗ ʂʈɽɼʀʊʆʉʇʈʆʄʆɾʅʆʉʊɯ ʇʆɿʀʏɸʃʔʅʀʂɸ 

ʂʠʙʘ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʙʘʥʢʽʚʩʴʢʦʛʦ ʩʧʦʞʠʚʯʦʛʦ 

ʢʨʝʜʠʪʫʚʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʘʥʢʽʚʩʴʢʽ ʫʩʪʘʥʦʚʠ ʋʢʨʘʾʥʠ ʟʽʪʢʥʫʣʠʩʴ ʽʟ ʧʨʦʙʣʝʤʦʶ 

ʥʝʧʦʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʢʨʝʜʠʪʽʚ. ʉʘʤʝ ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʘʥʢʽʚʩʴʢʠʭ 

ʫʩʪʘʥʦʚʘʭ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʽ ʨʠʟʠʢʫ ʙʘʥʢʽʚ ʧʨʠ 

ʥʘʜʘʥʥʽ ʩʧʦʞʠʚʯʠʭ ʢʨʝʜʠʪʽʚ ʫ ʩʚʽʪʣʽ ʩʫʯʘʩʥʠʭ ʢʨʠʟʦʚʠʭ ʷʚʠʱ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ ʻ 

ʥʝʦʙʭʽʜʥʠʤ. ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʽ ʨʠʟʠʢʫ ʙʘʥʢʽʚ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʙʘʥʢ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʟʥʘʯʥʠʭ ʧʨʦʙʣʝʤ, ʘʜʞʝ ʢʦʞʥʠʡ ʥʝʜʦʦʮʽʥʝʥʠʡ ʙʘʥʢʽʚʩʴʢʠʡ ʨʠʟʠʢ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʨʠʟʠʢ 

ʩʪʨʫʢʪʫʨʥʠʡ ʪʘ ʟʘʚʜʘʻ ʟʙʠʪʢʠ ʙʘʥʢʫ ʚ ʮʽʣʦʤʫ. ɸʣʝ ʧʦʚʥʽʩʪʶ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʽʚ ʫ 

ʙʘʥʢʽʚʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ, ʩʘʤʝ ʪʦʤʫ ʤʝʪʘ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʦʣʷʛʘʻ 

ʥʝ ʚ ʧʦʚʥʦʤʫ ʾʭ ʫʥʠʢʥʝʥʥʽ, ʘ ʚ ʦʙʤʝʞʝʥʥʽ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʾʭ ʚʧʣʠʚʫ.  

ɺʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʻ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ ʢʣʽʻʥʪʘ, ʚʠʜʘʪʠ ʡʦʤʫ 

ʢʨʝʜʠʪ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʦʪʨʠʤʘʪʠ ʘʢʪʠʚ, ʱʦ ʧʨʠʥʝʩʝ ʢʦʰʪʠ ʚʣʘʩʥʦʤʫ ʙʘʥʢʫ ʘ ʥʝ ʢʦʥʢʫʨʝʥʪʫ. 

ʊʦʤʫ ʙʘʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʩʽ ʤʦʞʣʠʚʽ ʟʘʩʦʙʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʰʚʠʜʰʝʥʥʷ 

ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʟʠʯʘʣʴʥʠʢʘ. ɹʘʥʢʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʱʦ 

ʧʨʠʰʚʠʜʰʫʶʪʴ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʇʨʦʪʝ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʮʠʭ 

ʧʨʦʛʨʘʤ, ʯʝʨʝʟ ʢʦʤʝʨʮʽʡʥʫ ʪʘʻʤʥʠʮʶ, ʻ ʩʝʢʨʝʪʥʠʤʠ ʽ ʥʝʚʽʜʦʤʠʤʠ ʟʘʛʘʣʫ.  
ɽʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ, ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʙʘʥʢʫ ʽ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʘʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ, ʻ ʢʨʝʜʠʪʥʠʡ ʩʢʦʨʠʥʛ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʪʝʤʘʪʠʯʥʫ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʘʥʢ ʚʠʟʥʘʯʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʮʝʡ ʧʦʪʝʥʮʽʡʥʠʡ ʧʦʟʠʯʘʣʴʥʠʢ 

ʧʦʚʝʨʥʝ ʢʨʝʜʠʪ ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʩʪʨʦʢ [1]. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʩʢʦʨʠʥʛʦʚʠʭ ʩʠʩʪʝʤ ʫ ʧʨʘʢʪʠʢʫ ʫʢʨʘʾʥʩʴʢʠʭ ʙʘʥʢʽʚ ʥʝʦʙʭʽʜʥʝ ʷʢ ʜʣʷ 

ʩʘʤʠʭ ʙʘʥʢʽʚ ʱʦʜʦ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʧʦʚʝʨʥʝʥʥʽ ʢʨʝʜʠʪʫ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʟʥʠʞʝʥʥʽ ʢʨʝʜʠʪʥʠʭ ʨʠʟʠʢʽʚ ʙʘʥʢʫ, ʪʘʢ ʽ ʜʣʷ ʧʦʟʠʯʘʣʴʥʠʢʽʚ, ʜʣʷ ʷʢʠʭ ʩʢʦʨʠʥʛʦʚʘ ʩʠʩʪʝʤʘ 

ʚʽʜʯʫʪʥʦ ʩʢʦʨʦʪʠʪʴ ʯʘʩ ʥʘ ʧʨʠʡʥʷʪʪʷ ʙʘʥʢʦʤ ʨʽʰʝʥʥʷ ʥʘ ʚʠʜʘʯʫ ʢʨʝʜʠʪʫ [2]. 
ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʥʘʜʘʥʥʷ ʩʧʦʞʠʚʯʠʭ 

ʢʨʝʜʠʪʽʚ, ʱʦ ʡ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ɺʠʙʽʨʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʽʯʫʻ 15 ʟʤʽʥʥʠʭ ʪʘ 120 ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ çʷʢʽ ʢʨʠʪʝʨʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʯʘʣʴʥʠʢʘè ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʩʝʨʝʜʦʚʠʱʘ SAS Enterprise Miner [3]. ʉʭʝʤʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ SAS EM ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠc. 1. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ SAS Enterprise Miner 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʻ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚʝʜʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ Stat Explore, ʱʦ ʧʦʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ çʮʽʥʥʦʶè ʻ ʢʦʞʥʘ ʚʭʽʜʥʘ ʟʤʽʥʥʘ 

ʜʣʷ ʮʽʣʴʦʚʦʾ ʟʤʽʥʥʦʾ. ʊʦʙʪʦ, ʪʘʢʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʷʢʽ ʯʠʥʥʠʢʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ, ʘ ʷʢʽ 

ʥʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʤʘʶʪʴ ʟʤʽʥʥʽ Bargaining (ʥʝʧʦʛʘʰʝʥʘ 

ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ) ï 3,2 ʪʘ CreditLimit (ʢʨʝʜʠʪʥʠʡ ʣʽʤʽʪ) ï 1,8. ʇʨʦʩʪʨʦʯʝʥʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ 

ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʧʨʦʩʪʨʦʯʢʠ, ʟʘ ʚʧʣʠʚʦʤ, ʟʘʡʤʘʶʪʴ ʪʨʝʪʻ ʪʘ ʥʠʞʯʽ ʤʽʩʮʷ.  

ʆʜʥʠʤ ʽʟ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʻ Gradient Boosting, ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ 

ʢ̫ʦʛʦ ʟʦʙʨʘʞʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 - ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Gradient Boosting 

Variable name 

Number of 

Splitting 

Rules 

Number of 

Surrogate 

Rules 

Importance 
Validation 

Importance 

Ratio of 

Validation 

to Training 

Importance 

Bargaining 2 1 1 1 1.264954 

CreditLimit 1 1 0.790542 0.904534 0.904534 

InterestRate 0 1 0.722605 0.92932 0 

Status 0 1 0.297962 0 3.118918 

From30to59Days 0 1 0.278809 0 0 

From5to29Days 0 0 0.278809 0 0 

OverdueSum 0 0 0 0 - 

ɿʘ ʜʦʧʦʤʦʛʦʶ Gradient Boosting ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʯʠʥʥʠʢʠ, ̫ ʢʽ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦʟʠʯʘʣʴʥʠʢʘ: Bargaining (ʥʝʧʦʛʘʰʝʥʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ) ï 

Importance 1 ʪʘ CreditLimit (ʢʨʝʜʠʪʥʠʡ ʣʽʤʽʪ) ï Importance 0,790542. ɿʚʘʞʘʶʯʠ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʥʝʧʦʛʘʰʝʥʦʾ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʢʨʠʪʠʭ ʜʦʛʦʚʦʨʽʚ ʙʫʜʫʪʴ ʣʠʰʝ ʩʪʠʤʫʣʶʚʘʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʢʨʝʜʠʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ ʩʪʘʚ ʛʨʘʬʽʢ çScore Rankings Overlayè. 

ʇʦʨʽʚʥʶʶʯʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʦʜʝʣʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʦʞʥʦʾ 

ʤʦʜʝʣʽ. ɼʣʷ ʨʝʛʨʝʩʽʾ ï 0,00142, Gradient Boosting ï 0,00205 ʪʘ ʜʣʷ ʜʝʨʝʚʘ ʨʽʰʝʥʴ ï 

0,008456. ɼʣʷ ʤʦʜʝʣʽ ʨʝʛʨʝʩʽʾ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘʡʤʝʥʰʝ, ʦʪʞʝ, ʮʷ 

ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʙʽʣʴʰ ʯʽʪʢʠʡ ʘʥʘʣʽʟ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʚʠʜʘʯʫ ʢʨʝʜʠʪʫ 

ʜʦʟʚʦʣʷʻ: ʞʦʨʩʪʢʦ ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʧʨʦʮʝʩ; ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ; 

ʩʢʦʨʦʪʠʪʠ ʟʘʪʨʘʪʠ ʧʨʘʮʽ; ʟʥʠʟʠʪʠ ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ; ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ; ʦʧʝʨʘʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠ ʢʨʝʜʠʪʥʫ ʧʦʣʽʪʠʢʫ. 

ʅʘʚʝʜʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʙʘʥʢʽʚʩʴʢʠʭ ʫʩʪʘʥʦʚʘʭ ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʨʽʰʝʥʥʷ ʽʟ ʥʘʜʘʥʥʷ ʩʧʦʞʠʚʯʠʭ ʢʨʝʜʠʪʽʚ. ʊʘʢʦʞ ʚʦʥʘ ʜʦʟʚʦʣʠʪʴ ʙʘʥʢʽʚʩʴʢʠʤ ʫʩʪʘʥʦʚʘʤ 

ʙʽʣɹh  ʢʦʤʧʣʝʢʩʥʦ ʪʘ ˇʨʫʥʪʦʚʥʽʰʝ ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʬʽʥʘʥʩʦʚʫ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʣʽʻʥʪʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟʘ ʦʪʨʠʤʘʥʠʡ ʢʨʝʜʠʪ, ʘʣʝ ʡ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʷʢʽʩʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʤʽʥʠ ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʣʽʻʥʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʟʦʙʦʚôʷʟʘʥʥʷ ʧʝʨʝʜ ʙʘʥʢʦʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʢʦʨʠʥʛ ʤʦʜʝʣʽ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ ʩʧʦʞʠʚʯʦʛʦ 

ʢʨʝʜʠʪʫʚʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ɾʫʨʥʘʣ ñɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘò ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://catcut.net/NuLC (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 15.10.2019 ʨ.) 

2. ʉʢʦʨʠʥʛ, ʷʢ ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʭʘʥʽʟʤ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʦʟʠʯʘʣʴʥʠʢʘ 

ʙʘʥʢʦʤ ï ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ɾʫʨʥʘʣ 

ñɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘò ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://catcut.net/KQLC (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

15.10.2019 ʨ.) 

3.  SAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: Getting Started with SASÈ Enterprise MinerÊ 14.3 ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://catcut.net/cTKC (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.10.2019 ʨ.)

http://www.economy.nayka.com.ua/?op=1&z=3792
http://www.economy.nayka.com.ua/?op=1&z=4510
http://support.sas.com/documentation/cdl/en/emgsj/67981/HTML/default/viewer.htm#n05xg9ih8jbdi7n145p6s3ruf9fq.htm
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ʋɼʂ 656:65-05 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʉʊʈʋʄɽʅʊɯɺ ñSAS ENTERPRISE MINERò ɼʃʗ 

ʆʎɯʅʂʀ ɺɸʈʊʆʉʊɯ ɽʂʉʇʃʋɸʊʆɺɸʅʀʍ ɸɺʊʆʄʆɹɯʃɽʁ 

ʂʦʥʜʨʘʪʝʥʢʦ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ʂʦʞʥʘ ʣʶʜʠʥʘ ʧʨʦʪʷʛʦʤ ʩʚʦʛʦ ʞʠʪʪʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦ  ʁʚʠʙʦʨʫ. ʎʷ ʧʨʦʙʣʝʤʘ 

ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʯʝʨʝʟ ʪʝ, ʱʦ ʣʶʜʠʥʘ ʥʝ ʟʥʘʻ ʯʦʛʦ ʭʦʯʝ, ʘ ʪʘʢʦʞ 

ʯʝʨʝʟ ʧʝʨʝʥʘʩʠʯʝʥʽʩʪʴ ʨʠʥʢʫ (ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ), ʯʘʩʦʤ ʥʝ ʜʘʻ ʣʶʜʠʥʽ ʟʜʽʡʩʥʠʪʠ 

ʧʨʘʚʠʣʴʥʠʡ, ʫʩʚʽʜʦʤʣʝʥʠʡ ʚʠʙʽʨ. ɯʩʥʫʻ ʽ ʧʨʦʙʣʝʤʘ ʪʦʛʦ, ʱʦ ʣʶʜʠʥʘ ʥʝ ʻ ʝʢʩʧʝʨʪʦʤ ʚ ʪʽʡ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʚ ʷʢʽʡ ʚʦʥʘ ʭʦʯʝ ʟʨʦʙʠʪʠ ʧʦʢʫʧʢʫ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ ʜʦʧʦʤʦʛʫ 

ʣʶʜʠʥʽ ʧʨʠʭʦʜʷʪʴ ʩʠʩʪʝʤʠ ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʚʠʙʽʨ. 

ʎʽʣʣʶ ʚʣʘʩʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʽʥʪʝʣʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ï 

ʥʘʜʘʥʥʷ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʦʮʽʥʦʢ ʚʘʨʪʦʩʪʝʡ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, 

ʟʽʙʨʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʘ ʩʝʨʚʽʩʽʚ, ʱʦ ʤʘʶʪʴ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʚʪʦʨʠʥʥʠʤ ʨʠʥʢʦʤ 

ʘʚʪʦʤʦʙʽʣʝʡ, ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʝʮʽʥʝʥʥʷ 

ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦ.  

ɼʘʥʽ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ï ʨʝʘʣʴʥʽ ʜʘʥʽ, ʟʽʙʨʘʥʽ ʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʦʤʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʛʦʣʦʰʝʥʴ  ʟ ʧʨʦʜʘʞʫ ʷʢ ʥʦʚʠʭ, ʪʘʢ ʽ ʝʢʩʧʫʘʪʦʚʘʥʠʭ 

ʘʚʪʦʤʦʙʽʣʝʡ [3]. ʄʝʪʦʶ ʥʘʙʦʨʫ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʥʘʦʯʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤʠ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘʙʽʨ ʜʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʣʽʯʫʻ 17 ʟʤʽʥʥʠʭ ʪʘ 126 ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʾ ʦʮʽʥʢʠ ʙʫʣʠ ʦʙʨʘʥʽ ʘʚʪʦʤʦʙʽʣʽ ʨʽʟʥʠʭ ʤʘʨʦʢ ʪʘ ʤʦʜʝʣʝʡ, ʢʣʘʩʽʚ (ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 

ʜʦ ʧʨʝʤʽʫʤ), ʨʽʟʥʦʾ ʢʦʤʧʣʝʢʪʘʮʽʾ, ʪʘ ʟ ʨʽʟʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʣʷ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʧʦʚʠʥʥʘ ʨʦʙʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ 10 ʦʩʥʦʚʥʠʭ ʧʠʪʘʥʴ ʙʝʩʧʦʩʝʨʝʜʥʴʦ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʧʠʪʽʚ ʥʘ ʤʦʚʽ SQL, ʷʢʽ ʥʘʜʘʻ ʧʘʢʝʪ ʽʥʩʪʨʫʤʝʥʪʽʚ çSAS 

Enterprise Minerè [1] ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʜʘʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʧʝʨʝʜʥʴʦ 

ʩʬʦʨʤʦʚʘʥʽ   ʧʠʪʘʥʥʷ, ʦʩʥʦʚʥʽ ʟ ʷʢʠʭ: 

- ʗʢʘ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʟ ʧʨʦʙʽʛʦʤ ʙʽʣʴʰʝ 50000 ʪʠʩ. ʢʽʣʦʤʝʪʨʽʚ? 

- ʗʢʽ ʤʘʨʢʠ ʘʚʪʦʤʦʙʽʣʝʡ ʟʘʟʥʘʶʪʴ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʝʮʽʥʝʥʥʷ ʚʽʜʥʦʩʥʦ ʚʘʨʪʦʩʪʽ 

ʥʦʚʦʛʦ ʘʚʪʦ? 

- ʗʢʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʝʮʽʥʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ? 

- ʗʢʽ ʬʘʢʪʦʨʠ ʩʝʨʝʜ ʜʨʫʛʦʨʷʜʥʠʭ ʟʘʚʜʘʶʪʴ ʥʘʡʙʽʣʴʰʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʥʝʮʽʥʝʥʥʷ 

ʘʚʪʦ? 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ çʗʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʟʥʝʮʽʥʥʝʥʥʷ ʚʽʜʥʦʩʥʦ ʥʦʚʠʭ ʘʚʪʦè ʪʘ çʗʢʽ ʤʘʨʢʠ ʘʚʪʦʤʦʙʽʣʝʡ ʘʪʦʤʦʙʽʣʝʡ 

ʧʽʜʜʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰʦʤʫ ʟʥʝʮʽʥʝʥʥʶ ʚʽʜʥʦʩʥʦ ʚʘʨʪʦʩʪʽ ʥʦʚʛʦ ʘʚʪʦè ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʦʜʝʣʴ çInteractive Decision Treeè, çRegressionè ʪʘ ʤʦʜʝʣʴ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ (ʨʠʩ 1).  

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʠ ʧʨʦʮʝʩʫ ʚ ʧʨʦʛʨʘʤʽ SAS Enterprise Miner 

ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ɦ ʦ ʩʝʨʝʜ ʚʩʽʭ ʟʤʽʥʥʠʭ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʟʥʝʮʽʥʝʥʥʷ  ʩʧʨʘʚʣʷʶʪʴ ʧʨʦʙʽʛ ʪʘ 

ʚʽʢ ʘʚʪʦʤʦʙʽʣʷ ʟʽ ʥʘʯʝʥʥʷʤʠ çValidation Importanceè - 0,967 ʪʘ 0,898 ʚ ʤʦʜʝʣʷʭ çIteractive 

Decision Treeè ʪʘ çGradient Boostingè ʟʽ ʟʥʘʯʝʥʥʷʤʠ çF Valueè - 120.56 ʪʘ 119.23 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜ ʜʨʫʛʦʨʷʜʥʠʭ ʬʘʢʪʦʨʽʚ ʮʝ ʧʦʪʫʞʥʽʩʪʴ, ʦʙôʻʤ ʜʚʠʛʫʥʘ ʪʘ ʤʘʪʝʨʽʘʣʠ 

ʩʘʣʦʥʫ ʟʽ ʟʥʘʯʝʥʥʷʤʠ çValidation Importanceè - 0,435, 0,367 ʪʘ 0,345 ʜʣʷ ʤʦʜʝʣʽ çIteractive 

Decision Treeè, ʟʽ ʟʥʘʯʝʥʥʷʤʠ çF Valueè ʚʽʜʧʦʚʽʜʥʦ 96,36, 93,25, 93,02. ɯ ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʜʨʫʛʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʘʻʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʙʽʣʴʰʦʤʫ ʟʥʝʮʽʥʝʥʥʶ ʧʽʜʜʘʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʽ ʤʘʨʦʢ çLexusè (25,67 %), çBMWè (23,83 

%) ʪʘ ʥʘʡʤʝʥʰʦʤʫ ï çSkodaè (7,32 %) ʡ çVolkswagenè (8,54 %). 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ çModel 

Comparisonè. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʤʦʜʝʣʽ ʦʪʨʠʤʘʻʤʦ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ. ɼʣʷ çInteractive Decision Treeè ï 0,7500, ʜʣʷ çGradient 

Boostingè ï 0,7500 ʪʘ 0,58333 ʜʣʷ çRegressionè. ʆʪʞʝ, ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʰʦ ʤʦʜʝʣʴ 

çRegressionè ʻ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ. 

ʇʽʜʩʫʤʫʚʘʚʰʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ɹʝʟʫʤʦʚʥʦ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦ ʚʧʣʠʚʘʶʪʴ ʙʘʛʘʪʦ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʘʣʝ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ: ʧʨʦʙʽʛ ʪʘ 

ʚʽʢ ʘʚʪʦʤʦʙʽʣʷ. 

2. ʉʝʨʝʜ ʜʨʫʛʦʨʷʜʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʤʘʪʝʨʽʘʣʠ ʩʘʣʦʥʫ, ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʦʙôʻʤ 

ʜʚʠʛʫʥʘ. 

ʊʝʤʘ ʚʪʦʨʠʥʥʦʛʦ ʨʠʥʢʫ ʘʚʪʦʤʦʙʽʣʝʡ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʪʦʤʫ 

ʟʘʜʘʯʘ ʤʦʞʝ ʙʫʜʠ ʚʜʦʩʢʦʥʘʣʝʥʘ ʪʘ ʜʦʚʝʜʝʥʘ ʜʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ 

ʜʣʷ ʨʠʥʢʫ ʢʦʥʩʘʣʪʠʥʛʦʚʠʭ ʧʦʩʣʫʛ ʪʘ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʦʮʽʥʢʦʶ ʪʘ ʧʨʦʜʘʞʝʤ 

ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ SAS EM: Getting Started with SAS Enterprise Miner 14.3 ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: 

http://documentation.sas.com/?docsetId=emgsj&docsetTarget=bookinfo.htm&docsetVersion

=14.3&locale=uk 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ SAS Studio ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://support.sas.com/en/software/studio-support.html#documentation 

3. ʉʘʡʪ ʦʛʦʣʦʰʝʥʴ ʥʦʚʠʭ ʪʘ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://auto.ria.com/  

4. ʉʘʡʪ ʦʛʦʣʦʰʝʥʴ ʝʢʩʧʣʫʘʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://rst.ua/ 

5. SAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: SAS Customer Support ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://support.sas.com/en/support-home.html 
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ʋɼʂ 004.45: 378.091.214 

ɯʅʉʊʈʋʄɽʅʊʀ PYTHON ɼʃʗ ɸʅɸʃɯɿʋ ɼɸʅʀʍ 

ʇʨʦʥʽʰʠʥʘ ʂ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ.  

ʎʠʬʨʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ ʩʣʽʜ ʚʚʘʞʘʪʠ ʩʘʤʝ ʪʫ ʯʘʩʪʠʥʫ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ  ʥʘ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥ ̔ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʄʘʩʰʪʘʙʠ ʽ ʩʫʪʴ ʪʘʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴʩʷ: ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʾʾ ʦʙʩʷʛ ʽ ʩʢʣʘʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ 

ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʶʪʴ.[1] 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʚʠʙʫʭ (ʰʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ 

ʜʘʥʠʭ). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʚʽʪʽ ʻ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʶ, ʱʦ 

ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʾ ʾ ʦʙʨʦʙʢʠ. ʅʠʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʾʭ ʦʙôʩʷʛʽʚ ʪʘ ʪʠʧʫ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: 

- MS Excel;  

- NodeXL; 

- SQL;  

- SAS; 

- R; 

- Python ʪʘ ʽʥʰ̔. 

ɼʫʞʝ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ R ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ, ʛʨʘʬʽʯʥʠʭ ʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʧʘʢʝʪʽʚ. ɸʣʝ R ʥʝ ʻ ʰʚʠʜʢʦʜʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ 

ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʘ ʟ ʥʝʩʪʘʯʝʶ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʦʙʨʦʙʢʠ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ R ʩʝʨʝʜ Data Scientist ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʱʦʜʦ 

ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʻ Python, ʷʢ ʦʜʥʘ ʟ ʥʘʡʢʨʘʱʠʭ ʤʦʚ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ, ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ ʟ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɯ ʪʘʢʦʶ 

ʾʾ ʨʦʙʠʪʴ ʥʘʷʚʥʽʩʪʴ ʜʫʞʝ ʚʝʣʠʢʦʾ  ʢʽʣʴʢʦʩʪʽ ʙʽʙʣʽʦʪʝʢ ʽ ʨʽʟʥʠʭ ʤʦʜʫʣʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: 

-  numpy - ʚʝʣʠʢʘ ʙʽʙʣʽʦʪʝʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɿʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʘʩʠʚʽʚ. ɺʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʦ ʟʥʘʭʦʜʞʝʥʥʶ ʚʩʽʭ 

ʩʫʤʽʞʥʠʭ 3x3 ʙʣʦʢʽʚ ʟ 10x10 ʤʘʪʨʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʟʦʙʨʘʞʝʥʥʦ ʥʘ  

ʈʠʩ.1. [2] 

 
ʈʠʩ. 1 ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ numpy 
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-  pandas - ʧʘʢʝʪ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ɿʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʘʢʝʪʘ 

ʚʠ ʤʦʞʝʪʝ ʩʪʚʦʨʶʚʘʪʠ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʫʧʨʘʚʣʷʪʠ ʯʠʩʣʦʚʠʤʠ ʪʘʙʣʠʮʷʤʠ ʽ ʪʠʤʯʘʩʦʚʠʤʠ 

ʨʷʜʘʤʠ; 

-  scipy - ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʟʘʩʦʙʠ ʜʣʷ ʦʙʨʦʙʢʠ ʯʠʩʣʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, 

ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʽʥʪʝʛʨʘʮʽʾ, ʝʢʩʪʨʘʧʦʣʷʮʽʾ, ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʘ ʽʥʰʠʭ; 

-  scikit-learn ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʨʝʛʨʝʩʽʾ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʚʘʣʽʜʘʮʽʾ, ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʥʘʙʦʨʘʭ ʜʘʥʠʭ ʽ ʽʥʰʝ;  

-  matplotlib - ʥʘʡʧʦʧʫʣʷʨʥʽʰʘ Python-ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʚ ʥʘʦʯʥʦʤʫ ʚʠʛʣʷʜʽ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, 

ʥʽʞ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚ ʟʚʠʯʘʡʥʦʤʫ ʬʦʨʤʘʪʽ. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ matplotlib ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. [3] 

 
ʈʠʩ. 2 ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ matplotlib  

ɸʣʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ R, ʚ Python ʥʝʤʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʘʢʝʪʽʚ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʤʦʚʘ Python  ̒ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʪʘ ʙʘʛʘʪʦʮʽʣʴʦʚʦ :ʁ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʨʦʙʢʫ ʪʘ ʧʦʰʫʢ ʜʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʦʙʨʦʙʢʠ ʫ ʚʝʙ-ʜʦʜʘʪʢʫ. 

ʊʘʢʦʞ ʤʦʚʘ Python ʟʥʘʯʥʦ ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʘʜʘʯ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʥʘʰ ʯʘʩ ʽʩʥʫʻ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʰʚʠʜʢʦʜʽʻʶ, ʪʠʧʘʤʠ ʪʘ ʦʙôʻʤʦʤ ʜʘʥʠʭ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ 

ʦʙʨʦʙʠʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʫʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: 

ɼʘʥʥʽʢʦʚ ʆ.ɺ., ʉʽʯʢʘʨʝʥʢʦ ʂ.ʆ. // ɽʢʦʥʦʤʽʢʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. 

ɺʠʧʫʩʢ 17.2018 ï ʩ. 73-79 ï  ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://market-

infr.od.ua/journals/2018/17_2018_ukr/15.pdf 

2. 100 NumPy ʟʘʜʘʯ[ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python 3 ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ï  ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://pythonworld.ru/numpy/100-exercises.html 

3. Pyplot tutorial [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʙʽʙʣʽʦʪʝʢʠ matplotlib  ï  

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://matplotlib.org/3.1.1/tutorials/introductory/pyplot.html 

  

http://market-infr.od.ua/journals/2018/17_2018_ukr/15.pdf
http://market-infr.od.ua/journals/2018/17_2018_ukr/15.pdf
https://pythonworld.ru/numpy/100-exercises.html
https://matplotlib.org/3.1.1/tutorials/introductory/pyplot.html
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ʋɼʂ 004.42 

ʉʊɸʊʀʉʊʀʂɸ ɿʆɺʅɯʐʅʔʆɰ ʇʆʃɯʊʀʂʀ ʋʂʈɸɰʅʀ 

ʉʘʻʥʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʝʣʘʥʪʴʻʚ ʉ.ʆ. 

ɿʦʚʥʽʰʥʷ ʪʦʨʛʽʚʣʷ ð ʜʽʷʣʴʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ ʪʘ 

ʽʥʰʠʭ ʜʝʨʞʘʚ, ʷʢʘ ʤʘʻ ʤʽʩʮʝ ʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ ʽ ʷʢʘ ʟʚʦʜʠʪʴʩʷ 

ʜʦ ʧʦʩʝʨʝʜʥʠʮʪʚʘ ʤʽʞ ʚʠʨʦʙʥʠʢʘʤʠ ʽ ʩʧʦʞʠʚʘʯʘʤʠ ʧʦ ʟʜʽʡʩʥʝʥʥʶ ʫʛʦʜ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ 

ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʩʣʫʛ. ɿʦʚʥʽʰʥʷ ʪʦʨʛʽʚʣʷ ʋʢʨʘʾʥʠ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʝʢʩʧʦʨʪʥʫ (ʚʠʚʽʟʥʫ) ð ʨʫʭ 

ʪʦʚʘʨʽʚ ʘʙʦ ʧʦʩʣʫʛ ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʢʘ ʜʦ ʽʥʦʟʝʤʥʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʪʘ ʽʤʧʦʨʪʥʫ 

(ʚʚʽʟʥʫ) ð ʨʫʭ ʪʦʚʘʨʽʚ/ʧʦʩʣʫʛ ʚʽʜ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʝʢʩʧʦʨʪʦʦʨʽʻʥʪʦʚʘʥʠʭ ʛʘʣʫʟʝʡ ʋʢʨʘʾʥʠ ʻ ʾʭ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʢʦʥôʶʥʢʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ. ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʥʘ ʨʠʥʢʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʩʦʙʽʚ SAS Studio ʪʘ SAS Enterprise Miner. ʎʽ ʧʨʦʜʫʢʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʜʣʷ ʜʘʥʠʭ, ʪʘ ʤʘʶʪʴ ʙʝʟʣʽʯ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

(ʇʝʨʝʣʽʢ ʥʘʷʚʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ https://support.sas.com/documentation/). 

ʄʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʟ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ ʩʪʦʩʦʚʥʦ ʪʦʨʛʽʚʣʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

çʩʠʣʴʥʠʭè ʪʘ çʩʣʘʙʢʠʭè ʩʪʦʨʽʥ ʫ ʝʢʦʥʦʤʽʮʽ ʢʨʘʾʥʠ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʘʥʽ ʱʦʜʦ ʽʤʧʦʨʪʦʚʘʥʠʭ ʪʘ ʝʢʩʧʦʨʪʦʚʘʥʠʭ 

ʪʦʚʘʨʽʚ ʋʢʨʘʾʥʦʶ ʟʘ 2018 ʨʽʢ, ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʩʘʣʴʜʦ ʟʘ ʜʘʥʠʡ ʧʝʨʽʦʜ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʢʫ ʛʝʦʛʨʘʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ SAS Enterprise miner (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ. 1 ʄʦʜʝʣɹ  ʜʘʥʠʭ 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ StatExplore, ʱʦ ʛʝʥʝʨʫʻ 

ʧʽʜʩʫʤʢʦʚʽ ʪʘ ʘʩʦʮʽʘʪʠʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ. ɿʦʢʨʝʤʘ, ʮʽʣʴʦʚʦʶ ʟʤʽʥʥʦʶ ʙʫʣʦ ʦʙʨʘʥʦ 

ʩʘʣʴʜʦ. ɺʠʭʦʜʷʯʠ ʟ ʧʦʢʘʟʥʠʢʘ ʢʦʨʝʣʷʮʽʾ, ʱʦ ʩʪʘʥʦʚʠʪʴ 0,904, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʥʘʡʙʽʣʴʰʝ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʘʣʴʜʦ ʚʧʣʠʚʘʻ ʟʤʽʥʥʘ çɯʤʧʦʨʪ ʚ ʜʦʣʘʨʘʭè. 

ɺ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʘʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʠʭ ʪʦʨʛʦʚʠʭ ʧʘʨʪʥʝʨʽʚ ʋʢʨʘʾʥʠ. 

ɿʦʢʨʝʤʘ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʝʢʩʧʦʨʪ ʪʦʚʘʨʽʚ ʜʦ ʇʦʣʴʱʽ ʩʢʣʘʚ 15,5%, 10% ʜʦ ʅʽʤʝʯʯʠʥʠ 

ʪʘ 9,6% ʜʦ ʅʽʜʝʨʣʘʥʜʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʝʢʩʧʦʨʪʫ ʪʦʚʘʨʽʚ. ʆʩʥʦʚʥʠʤʠ ʽʤʧʦʨʪʝʨʘʤʠ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʢʨʘʾʥʠ: ʈʦʩʽʷ 14,3%, ʂʠʪʘʡ 12,2% ʪʘ ʅʽʤʝʯʯʠʥʘ 10,7%. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ ʟʘ ʢʦʥʪʠʥʝʥʪʘʤʠ. 

ɿʦʢʨʝʤʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʝʢʩʧʦʨʪ ʜʦ ɭʚʨʦʧʠ ʩʢʣʘʜʘʻ 42,1%, ʝʢʩʧʦʨʪ ʪʦʚʘʨʽʚ ʜʦ ʢʨʘʾʥ 

ɸʟʽʾ ʩʪʘʥʦʚʠʪʴ 14%, ʪʘ ʜʦ ʢʨʘʾʥ ʇʽʚʥʽʯʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ 43,9% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʽʤʧʦʨʪ ʪʦʚʘʨʽʚ ʟ ʢʨʘʾʥ ɭʚʨʦʧʠ ʩʢʣʘʚ 41,6% ʟ ʢʨʘʾʥ ɸʟʽʾ 23,1% ʪʘ ʟ 

ʢʨʘʾʥ ʇʽʚʥʽʯʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ 35,5%. 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʷʢ ʜʝʨʝʚʘ ʨʽʰʝʥʴ. 

ʎʝ ʝʤʧʽʨʠʯʥʽ ʜʝʨʝʚʘ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʝʛʤʝʥʪʘʮʽʶ ʜʘʥʠʭ, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʫ ʧʨʦʩʪʠʭ ʧʨʘʚʠʣ ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʠʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʣʷ 

ʧʨʠʢʣʘʜʫ, ʱʦ ʷʢʱʦ ʝʢʩʧʦʨʪ ʫ ʜʦʣʘʨʘʭ ʙʽʣʴʰʝ ʘʙʦ ʨʽʚʥʠʡ 732525 ʪʠʩ. ʜʦʣʘʨʽʚ ʪʦ 

ʧʨʦʛʥʦʟʦʚʘʥʝ ʩʘʣʴʜʦ ʩʢʣʘʜʝ 1265634 ʪʠʩ. ʜʦʣʘʨʽʚ, ʪʘʢʦʞ ʷʢʱʦ ʨʝʛʽʦʥ ʪʦʨʛʽʚʣʽ ʻ ɭʚʨʦʧʘ, ʽ 

ʝʢʩʧʦʨʪ ʫ ʜʦʣʘʨʘʭ ʤʝʥʰʠʡ ʟʘ 732525 ʪʠʩ. ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽʡ ʪʦʜʽ ʧʨʦʛʥʦʟʦʚʘʥʝ ʩʘʣʴʜʦ 

ʩʢʣʘʜʝ 158686 ʪʠʩ. ʜʦʣʘʨʽʚ. 

ʊʘʢʦʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʽʚ ʜʦ ʜʘʥʠʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʛʨʘʜʽʻʥʪʥʠʡ ʙʫʩʪʠʥʛ. ʎʝʡ 

ʤʝʪʦʜ ʩʪʚʦʨʶʻ ʨʷʜ ʜʝʨʝʚ ʨʽʰʝʥʴ, ʚʩʪʘʥʦʚʠʚʰʠ ʟʘʣʠʰʢʠ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʝʨʝʚʘ ʨʽʰʝʥʴ 

ʚ ʩʝʨʽʾ. ɿʦʢʨʝʤʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʘʞʣʠʚʽʩʪʴ ʟʤʽʥʥʠʭ ʜʣʷ ʩʘʣʴʜʦ, ʚʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʫ ʮʝ ʝʢʩʧʦʨʪ ʪʘ ʽʤʧʦʨʪ ʫ ʜʦʣʘʨʘʭ. ɼʦ ʟʤʽʥʥʦʾ ʝʢʩʧʦʨʪ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 6 ʧʨʦʩʪʠʭ 

ʧʨʘʚʠʣ ʾʾ ʚʘʞʣʠʚʽʩʪʴ ʩʢʣʘʜʘʻ 1, ʘ ʜʦ ʟʤʽʥʥʦʾ ʽʤʧʦʨʪ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 2 ʧʨʦʩʪʠʭ ʧʨʘʚʠʣʘ 

ʪʘ ʾʾ ʚʘʞʣʠʚʽʩʪʴ ʩʢʣʘʣʘ 0,734. 

ɼʣʷ ʮʽʣʴʦʚʦʾ ʟʤʽʥʥʦʾ çʩʘʣʴʜʦè ʤʘʢʩʠʤʘʣʴʥʘ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʪʴ ʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʝʨʝʚ ʨʽʰʝʥʴ 1197918 ʪʠʩ. ʜʦʣʘʨʽʚ, 1094598 ʪʠʩ. ʜʦʣʘʨʽʚ ʫ ʜʝʨʝʚ ʨʽʰʝʥʴ 

ʪʘ 1527999 ʪʠʩ. ʜʦʣʘʨʽʚ ʜʣʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ, ʧʦʭʠʙʢʘ ʫ ʣʦʛʽʩʪʠʯʥʦʾ ʨʝʛʨʝʩʽʾ 

ʩʪʘʥʦʚʠʪʴ 528728 ʜʦʣʘʨʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʣʦʛʽʩʪʠʯʥʘ ʨʝʛʨʝʩʽʷ ʪʘ ʜʝʨʝʚʘ 

ʨʽʰʝʥʴ ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʘʶʪʴ ʥʘʡʤʝʥʰʫ ʧʦʭʠʙʢʫ ʫ ʧʝʨʝʜʙʘʯʝʥʥʷʭ ʮʽʣʴʦʚʦʾ ʟʤʽʥʥʦʾ. 

ʅʘʡʙʽʣʴʰʫ ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ ʜʘʻ ʛʨʘʜʽʻʥʪʥʠʡ ʙʫʩʪʠʥʛ, ʦʪʞʝ ʡʦʛʦ ʥʝ ʙʘʞʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʪʚʦʨʝʥʽ ʥʦʚʠʭ ʤʦʜʝʣʝʡ. 

ɺʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʫ ʨʦʙʦʪʽ ʥʘʜ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟʠ 

ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ SQL. ɿʦʢʨʝʤʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʨʘʾʥʠ, ʱʦ ʥʝ ʟʜʽʡʩʥʶʶʪʴ 

ʽʤʧʦʨʪ ʜʦ ʋʢʨʘʾʥʠ: ɻʘʤʙʽʷ, ʃʽʙʝʨʽʷ, ʄʘʨʰʘʣʦʚʽ ʦʩʪʨʦʚʠ, ʅʦʚʘ ʂʘʣʝʜʦʥʽʷ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʢʨʘʾʥʠ ʪʦʨʛʽʚʣʷ ʥʘʡʙʽʣʴʰ ʥʝʚʠʛʽʜʥʘ ʪʦʙʪʦ ʮʝ ʢʨʘʾʥʠ ʫ ʷʢʠʭ ʧʦʢʘʟʥʠʢ çʩʘʣʴʜʦè ʻ 

ʥʘʡʙʽʣʴʰʠʤ ʚʽʜôʻʤʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. ɿʦʢʨʝʤʘ ʚ ʪʨʽʡʢʫ ʣʽʜʝʨʽʚ ʫʚʽʡʰʣʠ ʂʠʪʘʡ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʫ -2.360.232.2 ʪʠʩ. ʜʦʣʘʨʽʚ, ʈʦʩʽʡʩʴʢʘ ʬʝʜʝʨʘʮʽʷ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ -2.229.093.7 

ʪʠʩ. ʜʦʣʘʨʽʚ ʪʘ ʅʽʤʝʯʯʠʥʘ ʟ ʧʦʢʘʟʥʠʢʦʤ ʫ -1.915.931.5 ʪʠʩ. ʜʦʣʘʨʽʚ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ 

ʢʨʘʾʥʠ ʪʦʨʛʽʚʣʷ ʟ ʷʢʠʤʠ ʻ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦʶ. ɼʣʷ ʧʨʠʢʣʘʜʫ: ɸʟʝʨʙʘʡʜʞʘʥ 123.7 ʪʠʩ. 

ʜʦʣʘʨʽʚ, ɸʣʙʘʥʽʷ 9.990.6 ʪʠʩ. ʜʦʣʘʨʽʚ ʪʘ ɸʣʞʠʨ 395.325.9 ʪʠʩ. ʜʦʣʘʨʽʚ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʷʚʣʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʜʘʥʥʽ ʦʜʨʘʟʫ ʟ ʜʝʢʽʣʴʢʦʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʻʜʠʥʫ ʚʽʨʪʫʘʣʴʥʫ ʪʘʙʣʠʮʶ. 

ʊʘʢʦʞ ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ INNER JOIN. 

ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʩʪʚʦʨʝʥʘ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʦʜʝʣʴ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʥʘʜʭʦʜʞʝʥʥʷʤ ʽ ʚʠʪʨʘʪʘʤʠ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʨʪʽʩʪʶ ʝʢʩʧʦʨʪʦʚʘʥʠʭ ʪʘ ʽʤʧʦʨʪʦʚʘʥʠʭ ʪʦʚʘʨʚ̔ 

ʋʢʨʘʾʥʦʶ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʮʽʣʝʡ ʩʠʩʪʝʤʠ ʻ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʤʧʦʨʪʫ ʜʦ ʢʨʘʾʥʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʙʫʪʠ ʫʜʦʩʢʦʥʘʣʝʥʘ ʪʘ ʨʦʟʰʠʨʝʥʘ, ʟʦʢʨʝʤʘ ʤʦʞʥʘ ʜʦʜʘʪʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʦ ʩʪʨʫʢʪʫʨʽ 

ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʱʦ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʝʢʩʧʦʨʪʫ ʪʦʚʘʨʽʚ ʪʘ 

ʧʦʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢʠ ʽʤʧʦʨʪʫ ʪʦʚʘʨʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʽʩʪʦʪʥʦʛʦ ʧʦʢʨʘʝɦʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʢʨʘʾʥʠ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʝ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʙʽʟʥʝʩ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 314.7 

ʄɯɻʈɸʎɯʗ ɺ ʋʂʈɸɰʅɯ. ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ ñSAS EMò ɼʃʗ 

ɸʅɸʃɯɿʋ 

ʊʘʨʘʥ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ɿʘ ʜʘʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʆʆʅ ʚ ʋʢʨʘʾʥʽ, ʢʦʞʝʥ ʧ'ʷʪʠʡ ʫʢʨʘʾʥʝʮʴ ʻ ʧʦʪʝʥʮʽʡʥʠʤ 

ʤʽʛʨʘʥʪʦʤ ʽ ʭʦʪʽʚ ʙʠ ʚʠʾʭʘʪʠ ʟ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʚ ʷʢʦʤʫ ʞʠʚʝ. ʇʨʠ ʮʴʦʤʫ ʟ ʪʠʭ, ʭʪʦ 

ʚʠʨʽʰʠʚ ʾʭʘʪʠ, ʙʣʠʟʴʢʦ 15 % ʟʨʦʙʠʣʠ ʩʚʽʡ ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ ʽʥʰʦʾ ʤʽʩʮʝʚʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. 

ʇʦʩʪʽʡʥʽ ʚʥʫʪʨʽʰʥʽ ʪʨʫʜʦʚʽ ʤʽʛʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ ʚʽʜʙʫʚʘʣʠʩʷ ʥʘ ʧʦʯʘʪʢʫ 1990-

ʭ ʨʦʢʽʚ ʤʽʞ ʤʽʩʪʘʤʠ. ʋ ʩʝʨʝʜʠʥʽ 1990-ʭ ʨʦʢʽʚ ʮʷ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʝʱʦ ʧʦʨʫʰʠʣʘʩʷ 

ʯʝʨʝʟ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟ ʫʤʦʚʘʤʠ ʧʨʦʞʠʚʘʥʥʷ ʫ ʤʽʩʪʘʭ ʫ ʧʝʨʽʦʜ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ. ʇʨʦʪʝ 

ʧʽʟʥʽʰʝ ʚʦʥʘ ʟʥʦʚʫ ʥʘʙʨʘʣʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʛʣʷʜʫ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝʟʥʘʯʥʽ ʤʽʞʦʙʣʘʩʥʽ ʧʦʪʦʢʠ ʤʽʛʨʘʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʽʟ 

ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʫ ʧʽʚʜʝʥʥʽ ʦʙʣʘʩʪʽ ʪʘ ʮʝʥʪʨʘʣʴʥʽ ʨʝʛʽʦʥʠ. ʄʘʷʪʥʠʢʦʚʽ ʤʽʛʨʘʮʽʾ, ʷʢ 

ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʶʪʴʩʷ ʫ ʚʝʣʠʢʽ ʤʽʩʪʘ ʟ ʩʽʣ ʽ ʤʘʣʠʭ ʤʽʩʪ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʟʘʡʤʘʻ ʟʘʭʽʜʥʠʡ ( ʚ ʦʩʥʦʚʥʦʤʫ ʃɹʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, 

ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʽ) ʨʘʡʦʥ ʽʥʪʝʥʩʠʚʥʠʭ ʤʘʷʪʥʠʢʦʚʠʭ ʪʨʫʜʦʚʠʭ ʤʽʛʨʘʮʽʡ.[1]  

ʊʘʢʝ ʧʦʩʠʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

ʧʦʷʩʥʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ:  

¶ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, 

¶ ʙʽʣʴʰʦ  ʁʧʨʝʩʪʠʞʥʽʩʪ ʁʨʦʙʦʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʫʩʪʘʥʦʚʘʭ ʚʝʣʠʢʠʭ ʤʽʩʪ 

¶ ʥʠʟʴʢʦ  ʁʟʘʨʦʙʽʪʥʦ  ʁʧʣʘʪʦ  ʁʚʜʦʤʘ, 

¶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʠʭ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ;[2] 

 ɽʢʦʥʦʤʽʯʥʫ ʤʦʙʽʣʴʥʽʩʪʴ ʫʢʨʘʾʥʮʽʚ ʦʙʤʝʞʫʶʪʴ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʦʨʝʥʜʫ ʞʠʪʣʘ, ʘ 

ʧʦʛʘʥʘ ʜʦʨʦʞʥʷ ʡ ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʝʨʝʰʢʦʜʞʘʻ ʱʦʜʝʥʥʠʤ ʧʦʾʟʜʢʘʤ 

ʤʘʷʪʥʠʢʦʚʠʭ ʤʽʛʨʘʥʪʽʚ. ʄʦʣʦʜʠʤ ʩʽʤ'ʷʤ ʩʪʘʻ ʥʘ ʟʘʚʘʜʽ ʧʝʨʝʾʟʜʫ ʥʝʩʪʘʯʘ ʜʠʪʷʯʠʭ 

ʩʘʜʦʯʢʽʚ, ʰʢʽʣ ʽ ʣʽʢʘʨʝʥʴ. ɿʘʚʘʞʘʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʤʽʛʨʘʮʽʾ ʡ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʤʦʜʝʣʽ 

ʧʦʚʝʜʽʥʢʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ, ʚ ʋʢʨʘʾʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʨʦʙʦʯʽ ʤʽʩʮʷ ʡʰʣʠ ʜʦ 

ʣʶʜʝʡ ʩʘʤʽ. ʅʝʨʝʥʪʘʙʝʣʴʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʙʩʠʜʫʚʘʣʠʩʷ ʜʝʩʷʪʠʣʽʪʪʷʤʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʨʦʙʦʪʦʶ. ɿʨʝʰʪʦʶ, ʟʘʚʜʷʢʠ ʧʽʣʴʛʘʤ ʥʘʚʽʪʴ ʙʝʟʨʦʙʽʪʪʷ ʥʝ ʩʧʦʥʫʢʘʻ ʙʘʛʘʪʴʦʭ 

ʫʢʨʘʾʥʮʽʚ ʚʠʨʫʰʘʪʠ ʜʦ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʫ ʧʦʰʫʢʘʭ ʨʦʙʦʪʠ. ʇʦʧʨʠ ʚʠʩʦʢʝ ʙʝʟʨʦʙʽʪʪʷ, 

ʜʝʜʘʣʽ ʤʝʥʰʝ ʧʨʘʮʝʟʜʘʪʥʠʭ ʫʢʨʘʾʥʮʽʚ ʰʫʢʘʶʪʴ ʨʦʙʦʪʫ, ʚʣʘʩʥʝ, ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ 

ʧʨʘʮʽ. 

ɺʥʫʪʨʽʰʥʷ  ʦʩʚʽʪʥʷ  ʤʽʛʨʘʮʽʷ  ʤʦʣʦʜʽ ʻ ʦʜʥʠʤ ʽʟ  ʦʩʥʦʚʥʠʭ  ʢʘʥʘʣʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ  

ʧʝʨʝʨʦʟʧʦʜʽʣʫ  ʥʘʩʝʣʝʥʥʷ  ʋʢʨʘʾʥʠ  ʪʘ  ʬʘʢʪʠʯʥʦ  ʡʦʛʦ ʩʪʘʨʪʝʨʦʤ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ  

ʚʥʫʪʨʽʰʥʴʦʾ ʦʩʚʽʪʥʴʦʾ ʤʽʛʨʘʮʽʾ ʟʫʤʦʚʣʝʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʾʾ ʚʘʨʪʦ  ʨʦʟʛʣʷʜʘʪʠ  ʷʢ  ʮʝʥʪʨʦ-

ʧʝʨʠʬʝʨʽʡʥʫ,  ʦʩʢʽʣʴʢʠ  ʦʩʥʦʚʥʽ ʧʦʪʦʢʠ (ʧʝʨʝʚʘʞʥʦ ʽʟ ʩʫʩʽʜʥʽʭ ʨʝʛʽʦʥʽʚ) ʥʘʨʘʟʽ 

ʩʧʨʷʤʦʚʘʥʦ ʜʦ ʂʠʻʚʘ, ʍʘʨʢʦʚʘ, ʃʴʚʦʚʘ, ɼʥʽʧʨʘ ʪʘ ʆʜʝʩʠ.[3]  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ  ʚʥʫʪʨʽʰʥʴʦʾ ʦʩʚʽʪʥʴʦʾ ʤʽʛʨʘʮʽʾ ʥʘ  ʨʽʚʥʽ ʙʘʢʘʣʘʚʨʘʪʫ  ʪʘ ʤʘʛʽʩʪʨʘʪʫʨʠ 

(ʫʥʽʚʝʨʩʠʪʝʪʠ, ʘʢʘʜʝʤʽʾ ʪʘ ʽʥʩʪʠʪʫʪʠ) ʪʨʘʜʠʮʽʡʥʦ ʻ ʚʠʱʦʶ, ʥʽʞ ʥʘ ʨʽʚʥʽ ʢʦʨʦʪʢʦʛʦ ʮʠʢʣʫ 

ʚʠʱʦʾ ʦʩʚʽʪʠ (ʢʦʣʝʜʞʽ, ʪʝʭʥʽʢʫʤʠ, ʫʯʠʣʠʱʘ).[4]  

ɺʽʜ ʧʦʯʘʪʢʫ ʢʦʥʬʣʽʢʪʫ ʥʘ ʉʭʦʜʽ ʋʢʨʘʾʥʠ  ʚʽʜʙʫʣʦʩʷ ʚʠʤʫʰʝʥʝ ʧʝʨʝʩʝʣʝʥʥʷ ʟ 

ɼʦʥʙʘʩʫ ʪʘ ʂʨʠʤʫ. ɿ ʚʠʢʣʠʢʘʤʠ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ  ʩʪʠʢʥʫʣʦʩʷ  ʙʣʠʟʴʢʦ  3,5%  

ʥʘʩʝʣʝʥʥʷ  ʋʢʨʘʾʥʠ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʚʠʤʫʰʝʥʦ ʧʝʨʝʩʝʣʝʥʠʭ ʦʩʽʙ ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʧʝʨʰʝ 

ʤʽʩʮʝ ʚ ɭʚʨʦʧʽ ʪʘ ʜʝʚôʷʪʝ ï ʫ ʩʚʽʪʽ ʩʝʨʝʜ ʢʨʘʾʥ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʤʫʰʝʥʠʭ 

ʤʽʛʨʘʥʪʽʚ. 

ɺʥʫʪʨʽʰʥʷ ʪʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʟʤʝʥʰʫʻ ʙʝʟʨʦʙʽʪʪʷ, ʟʘʜʦʚʦʣʴʥʷʻ ʜʝʬʽʮʠʪ ʢʘʜʨʽʚ, 

ʩʧʨʠʷʻ ʚʩʪʘʥʦʚʣʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ. ʇʨʘʮʽʚʥʠʢʘʤ ʚʦʥʘ ʧʨʠʥʦʩʠʪʴ ʚʠʱʫ ʟʘʨʧʣʘʪʫ, 

https://uk.wikipedia.org/wiki/%D0%9E%D0%9E%D0%9D
https://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%86%D0%B2%D0%B0%D0%BD%D0%BE-%D0%A4%D1%80%D0%B0%D0%BD%D0%BA%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D1%96%D0%B2%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%B0%D1%80%D0%BF%D0%B0%D1%82%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʨʦʙʦʪʦʜʘʚʮʷʤ ð ʮʽʥʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʘ ʜʝʨʞʘʚʽ ð ʧʦʜʘʪʢʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ. ɸʣʝ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʱʦ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʻ ʮʽʥʥʽʩʪʶ, ʟʘ ʷʢʫ ʚʘʨʪʦ ʙʦʨʦʪʠʩʷ, ʚ ʋʢʨʘʾʥʽ ʣʠʰʝ 

ʧʦʯʠʥʘʻ ʟ'ʷʚʣʷʪʠʩʷ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʽʯʫʶʪʴ 

10 ʟʤʽʥʥʠʭ ʽ 120 ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ çʄʽʛʨʘʮʽ ʚ ʋʢʨʘʾʥʽè ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʴ ʜʝʨʝʚʦ ʚʠʙʦʨʫ, ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ, ʤʦʜʝʣʴ ñGradient Boostingò.  

 

ʈʠʩ. 1 ʉʝʨʝʜʥʷ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ ʤʝʪʦʜʽʚ 

ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʾʭ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʦ ʧʦʜʘʣʴʰʠʭ 

ʜʘʥʠʭ, ʱʦ ʤʽʛʨʘʮʽʷ ʻ ʧʦʩʪʽʡʥʦʶ, ʪʘ ʤʘʻ ʯʽʪʢʫ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʚʪʦʨʝʥʥʷ ʧʦ ʤʽʩʷʮʷʤ, ʪʘʢʦʞ, 

ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʤʽʛʨʘʮʽʾ ʤʘʻ ʯʽʪʢʫ ʣʽʥʽʶ ʧʨʦʛʥʦʟʦʚʘʥʦʩʪʽ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʦʜʝʣʽ ʨʝʛʨʝʩʽʾ ʪʘ ñGradient Boostingò (ʨʠʩ.1). ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʨʽʢ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʚʦʥʘ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 0,1%, ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʮ ̔ʪʘ ʜʘʥʽ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SAS 

EM, ʻ ʤʽʩʮʝ ʧʨʦʛʥʦʟʦʚʘʥʦʩʪʽ ʝʤʽʛʨʘʮʽʾ ʚ 0,5-1,5%, ʪʘ ʽʤʽʛʨʘʮʽʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,5% ʜʦ 1,5%  

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʊʨʫʜʦʚʘ ʤʽʛʨʘʮʽʷ ʚ ʋʢʨʘʾʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/ʊʨʫʜʦʚʘ_ʤʽʛʨʘʮʽʷ_ʚ_ʋʢʨʘʾʥʽ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 22.10.2019) 

2. ʋʯʘʩʪʴ ʋʢʨʘʾʥʠ ʚ ʤʽʞʜʝʨʞʘʚʥʦʤʫ ʦʙʤʽʥʽ ʨʦʙʦʯʦʶ ʩʠʣʦʶ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.vuzlib.su/me_kneu/5-4.htm (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

20.10.2019) 

3. ɼʝ ʚ ʋʢʨʘʾʥʽ ʰʫʢʘʶʪʴ ʨʦʙʦʪʫ ʚʥʫʪʨʽʰʥʽ ʤʽʛʨʘʥʪʠ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://hromadske.ua/posts/de-v-ukraini-shukaiut-robotu-vnutrishni-

mihranty (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 23.10.2019) 

4. ʋʢʨʘʾʥʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ: ʤʽʛʨʘʮʽʡʥʠʡ ʚʠʤʽʨ [ʅʘʫʢʦʚʘ ʜʦʧʦʚʽʜʴ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://www.nas.gov.ua/text/pdfNews/migration_national_report_main_results.pdf 

(ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 24.10.2019) 

  

https://uk.wikipedia.org/wiki/Трудова_міграція_в_Україні
https://www.vuzlib.su/me_kneu/5-4.htm
https://hromadske.ua/posts/de-v-ukraini-shukaiut-robotu-vnutrishni-mihranty
https://hromadske.ua/posts/de-v-ukraini-shukaiut-robotu-vnutrishni-mihranty
http://www.nas.gov.ua/text/pdfNews/migration_national_report_main_results.pdf
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 331.526 

ɼʆʉʃɯɼɾɽʅʅʗ ɼʀʅɸʄɯʂʀ, ʉʊʈʋʂʊʋʈʀ ɹɽɿʈʆɹɯʊʊʗ ɼʃʗ 

ɺʀɿʅɸʏɽʅʅʗ ʈɯɺʅʗ ʇʈɸʎɽɺʃɸʐʊʋɺɸʅʅʗ ʋʂʈɸɰʅʎɯɺ 

ʌʫʛʦʣʴ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʧʦʛʣʠʙʠʣʠʩʴ ʥʝʛʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʪʘ 

ʧʦʩʠʣʠʣʠʩʷ ʨʫʡʥʽʚʥʽ ʪʝʥʜʝʥʮʽʾ, ʧʨʦʷʚʦʤ ʷʢʠʭ ʻ ʧʝʨʰ ʟʘ ʚʩʝ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʰʪʘʪʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʽ ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ ʟ 7,3 ʜʦ 

9,5% ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʤ 15ï70 ʨʦʢʽʚ [1]. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʷʢ ʜʣʷ ʯʦʣʦʚʽʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʞʽʥʦʢ ʻ: 

1) ʜʦʙʨʦʚʽʣʴʥʝ ʟʚʽʣʴʥʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʘʨʽʘʥʪʘ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

2) ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʨʷʜ ʧʨʦʬʝʩʽʡ ʪʘ ʽʥ.; 

3) ʩʧʘʜ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ [2]. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʨʝʪʽʡ ʧʫʥʢʪ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʥʘʩʝʣʝʥʥʷ ʃʫʛʘʥʩʴʢʦʾ ʪʘ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʩʢʦʨʦʯʫʚʘʣʦʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʰʚʠʜʰʝ, ʥʽʞ ʥʘʩʝʣʝʥʥʷ 

ʫʩʽʭ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ.  

ʋ ʩʬʝʨʽ ʛʝʥʜʝʨʥʦʾ ʧʦʣʽʪʠʢʠ ï ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʘʤ ʨʽʚʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʞʽʥʦʢ ʽ ʯʦʣʦʚʽʢʽʚ, ʨʦʟʚᾷʷʟʘʥʥʶ ʧʨʦʙʣʝʤ ʩʪʘʪʝʚʦʾ 

ʜʠʩʢʨʠʤʽʥʘʮʽʾ ʧʨʠ ʧʨʠʡʦʤʽ ʥʘ ʨʦʙʦʪʫ. ɸʜʞʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ, ʱʦ ʙʝʟʨʦʙʽʪʥʠʭ 

ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʢʦʞʥʦʛʦ ʨʦʢʫ ʤʝʥʰʝ, ʥʽʞ ʩʝʨʝʜ ʞʽʥʦʢ ʧʨʠʙʣʠʟʥʦ ʥʘ 300-400 ʪʠʩʷʯ [3].  

ʎʝ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦ ʚʽʜʧʦʚʽʜʷʤ ʥʘ ʟʘʧʠʪʠ ʜʦ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ, ʷʢʘ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʚ SAS Enterprise Miner ï ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʜʦʙʫʪʠ ʟ ʤʘʩʠʚʫ ʜʘʥʠʭ ʮʽʥʥʫ ʧʨʘʢʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 

ɿʘʧʠʪʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ SQL: 

- ʷʢʝ ʯʠʩʣʦ ʙʝʟʨʦʙʽʪʥʠʭ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʫ 2017 ʪʘ 2018 ʨʦʢʘʭ?  

- ʷʢʝ ʯʠʩʣʦ ʙʝʟʨʦʙʽʪʥʠʭ ʩʝʨʝʜ ʞʽʥʦʢ ʫ 2017 ʪʘ 2018 ʨʦʢʘʭ?                  

ʊʘʙʣʠʮʷ 1 - ʏʠʩʣʦ ʙʝʟʨʦʙʽʪʥʠʭ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʫ 2017 ʨʦʮʽ,  ʪʠʩ. ʯʦʣ. 

 

 

 

 

ʊʘʙʣʠʮʷ 2 - ʏʠʩʣʦ ʙʝʟʨʦʙʽʪʥʠʭ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʫ 2018 ʨʦʮʽ,  ʪʠʩ. ʯʦʣ. 

ʉʪʘʪʴ ʏʦʣʦʚʽʯʘ ɾʽʥʦʯʘ 

ʂʽʣʴʢʽʩʪʴ, ʪʠʩ. ʯʦʣ. 619,5 929,8 

ʂʽʣʴʢʽʩʪʴ, % 39,99 60,01 

 

ʉʪʘʪʴ ʏʦʣʦʚʽʯʘ ɾʽʥʦʯʘ 

ʂʽʣʴʢʽʩʪʴ, ʪʠʩ. ʯʦʣ. 620,8 1056,1 

ʂʽʣʴʢʽʩʪʴ, % 37,02 62,98 
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ʗʢ ʚʠʜʥʦ ʟ ʊʘʙʣʠʮʽ 1 ʽ ʊʘʙʣʠʮʽ 2, ʧʦ ʜʘʥʠʤ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ ʙʝʟʨʦʙʽʪʥʠʭ 

ʩʝʨʝʜ ʞʽʥʦʢ ʥʘ 25,96% ʫ 2017 ʽ ʥʘ 20,02% ʫ 2018 ʨʦʢʘʭ ʙʽʣʴʰʝ, ʥʽʞ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ 

[4]. 

 
ʈʠʩ. 1 ï ʛʨʘʬʽʢ ʜʠʥʘʤʽʢʠ ʙʝʟʨʦʙʽʪʪʷ ʧʦ ʽʩʥʫʶʯʠʤ ʜʘʥʠʤ ʪʘ ʩʧʨʦʛʥʦʟʘʥʠʤ ʥʘ 

ʥʘʩʪʫʧʥʽ ʜʚʘ ʨʦʢʠ 

ʗ ʟʘʩʪʦʩʫʚʘʣʘ ʜʦ ʜʘʥʠʭ ʟʘ ʤʠʥʫʣʽ ʨʦʢʠ ʜʝʨʝʚʦ ʨʽʰʝʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʙʝʟʨʦʙʽʪʪʷ ʙʫʜʝ ʩʪʨʽʤʢʦ ʧʘʜʘʪʠ, ʙʫʜʫʯʠ ʟʤʝʥʰʝʥʠʤ ʥʘ 10% ʚʽʜ ʧʦʯʘʪʢʫ 

2019 ʜʦ ʢʽʥʮʷ 2020 ʨʦʢʫ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʾ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ(ʈʠʩ.1). ʅʘʜʘʣʽ 

ʧʣʘʥʫʻʪʴʩʷ ʧʦʢʨʘʱʠʪʠ ʩʠʩʪʝʤʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʜʘʥʠʭ, ʜʦʜʘʚʘʥʥʷ ʯʘʩʦʚʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʫʪʦʯʥʝʥʥʷ 

ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʘʥʠʭ ʧʦ ʙʝʟʨʦʙʽʪʪʶ ʥʘ ʥʘʩʪʫʧʥʝ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʆʪʞʝ, ʪʘʢʠʤ ʯʠʥʦʤ ʩʠʩʪʝʤʘ ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʙʝʟʨʦʙʽʪʪʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʥʘ 

ʨʦʢʠ ʚʧʝʨʝʜ ʟʘʛʘʣʦʤ ʪʘ ʦʢʨʝʤʦ ʜʣʷ ʯʦʣʦʚʽʢʽʚ  ̔ʞʽʥʦʢ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʤʠʥʫʣʠʭ ʨʦʢʽʚ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ɼʝʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟʘʡʥʷʪʦʩʪʽ ʋʢʨʘʾʥʠ, ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʫʢʨʘʾʥʮʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʝʤʦʛʨʘʬʽʯʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ / ʈʠʥʦʢ ʧʨʘʮʽ / ɿʘʡʥʷʪʽʩʪʴ ʪʘ ʙʝʟʨʦʙʽʪʪʷ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.ukrstat.gov.ua/operativ/menu/menu_u/rp.htm (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.10.2019 ʨ.) 

2. ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʦʥʣʘʡʥ / ʇʨʠʯʠʥʠ, ʚʠʜʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʙʝʟʨʦʙʽʪʪʷ -

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://pidruchniki.com/12800528/ekonomika/prichini_vidi_pokazniki_bezrobittya (ɼʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 22.10.2019 ʨ.) 

3. ɾʫʨʥʘʣ çʉʧʽʣʴʥʝè, ˉ6: ɻʝʥʜʝʨ ʽ ʧʨʘʮʷ  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://commons.com.ua/uk/zhurnal-spilne-6-gender-i-pratsya/ (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.10.2019 

ʨ.) 

4. SAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: Getting Started with SASÈ Enterprise MinerÊ 14.3 ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://catcut.net/cTKC (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.10.2019 ʨ.) 

  

http://www.ukrstat.gov.ua/operativ/menu/menu_u/rp.htm
https://pidruchniki.com/12800528/ekonomika/prichini_vidi_pokazniki_bezrobittya
https://commons.com.ua/uk/zhurnal-spilne-6-gender-i-pratsya/
http://catcut.net/cTKC
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ʋɼʂ 78.06  

ɸʅɸʃɯɿ ʃɽʁɹʃɯɺ ʄʋɿʀʏʅʆɰ ɯʅɼʋʉʊʈɯɰ ʊɸ ɰʍ ʇʈʆɹʃɽʄɸʊʀʂɸ 

ʍʘʥʜʦʞʠʥʩʴʢʘ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. ꜡ 

ʅʠʥʽ ʽʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʽ ʤʫʟʠʯʥʽ ʛʘʣʫʟʽ: ʤʫʟʠʯʥʘ ʽʥʜʫʩʪʨʽʷ ʟʚʫʢʦʟʘʧʠʩʫ - 

ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ ʟʘʧʠʩʽ ʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʤʫʟʠʢʠ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ; ʽʥʜʫʩʪʨʽʷ 

ʣʽʮʝʥʟʦʚʘʥʦʾ ʤʫʟʠʢʠ - ʧʝʨʰ ʟʘ ʚʩʝ, ʣʽʮʝʥʟʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʽ ʘʨʘʥʞʫʚʘʥʴ ʜʣʷ ʙʽʟʥʝʩʫ; ʽ 

ʞʠʚʘ ʤʫʟʠʢʘ - ʩʬʦʢʫʩʦʚʘʥʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʩʫʚʘʥʥʽ ʞʠʚʠʭ ʨʦʟʚʘʛ, ʪʘʢʠʭ ʷʢ 

ʢʦʥʮʝʨʪʠ, ʪʫʨʠ ʽ ʪ. ʜ [1].  

ɼʦ ʧʝʨʰʦʾ ʚʢʘʟʘʥʦʾ ʛʘʣʫʟʽ ʽ ʚʭʦʜʷʪʴ ʤʫʟʠʯʥʽ ʣʝʡʙʣʠ. ʈʦʣʴ ʢʦʤʧʘʥʽʾ ʟʚʫʢʦʟʘʧʠʩʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʭʦʚʫʚʘʪʠ, ʧʨʦʩʫʚʘʪʠ ʽ ʧʦʰʠʨʶʚʘʪʠ ʤʫʟʠʢʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʘ 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ 2018 ʨʦʮʽ, ʧʽʩʣʷ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʟʘʩʪʦʶ, ʩʚʽʪʦʚʽ ʜʦʭʦʜʠ ʤʫʟʠʯʥʦʾ 

ʽʥʜʫʩʪʨʽʾ ʚʠʨʦʩʣʠ ʜʦ 18,9 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ, ʣʝʡʙʣʠ, ʚʽʜʥʦʚʣʶʶʪʴ ʩʚʦʻ ʤʽʩʮʝ ʚ 

ʤʫʟʠʯʥʽʡ ʽʥʜʫʩʪʨʽʾ [2]. ʇʦʪʦʢʦʚʘ ʧʝʨʝʜʘʯʘ ʰʚʠʜʢʦ ʩʪʘʣʘ ʜʦʤʽʥʫʶʯʦʶ ʬʦʨʤʦʶ 

ʩʧʦʞʠʚʘʥʥʷ ʤʫʟʠʢʠ, ʧʨʠʯʦʤʫ ʚʝʣʠʢʽ ʤʫʟʠʯʥʽ ʣʝʡʙʣʠ ʧʨʠʥʦʩʠʣʠ ʙʣʠʟʴʢʦ 4,3 ʤʽʣʴʷʨʜʘ 

ʜʦʣʘʨʽʚ ʉʐɸ ʜʦʭʦʜʫ ʚʽʜ 

ʧʦʪʦʢʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

ʪʽʣʴʢʠ ʚ 2017 ʨʦʮʽ (ʨʠʩ. 1).  

ʈʦʟʤʽʨʠ ʤʫʟʠʯʥʠʭ 

ʣʝʡʙʣʽʚ ʨʽʟʥʷʪʴʩʷ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʥʝʚʝʣʠʢʽ 

ʟʚʫʢʦʟʘʧʠʩʥʽ ʢʦʤʧʘʥʽʾ, 

ʢʝʨʦʚʘʥʽ ʦʜʥʠʤ-ʜʚʦʤʘ 

ʤʫʟʠʢʘʥʪʘʤʠ, ʪʘʢ ʽ 

ʚʝʣʠʯʝʟʥʽ ʢʦʨʧʦʨʘʮʽʾ, ʷʢʽ 

ʥʘʨʘʭʦʚʫʶʪʴ ʪʠʩʷʯʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʞʫʨʥʘʣʫ 

Billboard, ʚ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 

ʧʦʥʘʜ 2 000 ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʟʚʫʢʦʟʘʧʠʩʥʠʭ ʢʦʤʧʘʥʽʡ. 

ʂʽʣʴʢʽʩʪʴ ʥʝʟʘʣʝʞʥʠʭ ʽ 

ʥʝʚʝʣʠʢʠʭ ʣʝʡʙʣʽʚ ʱʝ ʙʽʣʴʰʘ. 

ʅʘ çɺʝʣʠʢʫ ʪʨʽʡʢʫè ʤʫʟʠʯʥʦʾ ʽʥʜʫʩʪʨʽʾ Universal Music Group, Sony Music ʽ Warner 

Music Group ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 80 

ʚʽʜʩʦʪʢʽʚ ʜʦʭʦʜʽʚ ʚʽʜ ʧʦʪʦʢʦʚʦʾ 

ʧʝʨʝʜʘʯʽ ʤʫʟʠʢʠ ʩʪʘʥʦʤ ʥʘ 2017 

ʨʽʢ, ʽ ʪʽʣʴʢʠ ʥʘ UMG ʧʨʠʧʘʜʘʻ 

ʙʣʠʟʴʢʦ 39 ʚʽʜʩʦʪʢʽʚ ʚʩʴʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʤʫʟʠʯʥʠʭ ʘʣʴʙʦʤʽʚ 

(ʨʠʩ. 2). ʎʽ ʪʨʠ ʢʦʤʧʘʥʽʾ 

ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʤʘʡʞʝ ʥʘʜ 

ʫʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʤʫʟʠʯʥʦʾ 

ʽʥʜʫʩʪʨʽʾ, ʚʠʩʪʫʧʘʶʯʠ ʚ ʷʢʦʩʪʽ 

ʤʫʟʠʯʥʠʭ ʜʠʩʪʨʠʙ'ʶʪʦʨʽʚ, 

ʚʦʣʦʜʽʶʯʠ ʣʝʡʙʣʘʤʠ ʟʚʫʢʦʟʘʧʠʩʫ 

ʽ ʢʦʦʨʜʠʥʫʶʯʠ ʧʨʘʚʘ ʩʧʽʚʘʢʽʚ ʥʘ 

ʚʠʢʦʥʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʫʩʧʽʰʥʽ 

ʟʚʫʢʦʟʘʧʠʩʥʽ ʣʝʡʙʣʠ ʚ ʉʐɸ, ʪʘʢʽ 

39,19
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ʈʠʩʫʥʦʢ 3. ʈʦʟʧʦʜʽʣ ʤʫʟʠʯʥʦʛʦ ʨʠʥʢʫ ʤʽʞ 
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ʷʢ Interscope, RCA ʽ Atlantic ʥʘʣʝʞʘʪʴ Universal Music Group, Sony Music ʽ Warner Music 

Group ʚʽʜʧʦʚʽʜʥʦ.  

ɿʘʚʜʷʢʠ ʣʝʛʢʦʜʦʩʪʫʧʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʟʘʧʠʩʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʛʣʦʙʘʣʴʥʠʤ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʽʥʪʝʨʥʝʪʫ, ʥʝʟʘʣʝʞʥʽ ʣʝʡʙʣʠ ʽ ʟʚʫʢʦʟʘʧʠʩʥʽ ʢʦʤʧʘʥʽʾ ʩʪʘʣʠ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ, ʚ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʚʝʣʠʢʠʤ ʢʦʨʧʦʨʘʮʽʷʤ. ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʜʦʭʦʜʠ 

ʚʽʜ ʧʦʪʦʢʽʚ ʤʫʟʠʢʠ ʚʽʜ ʥʝʟʘʣʝʞʥʠʭ ʤʫʟʠʯʥʠʭ ʣʝʡʙʣʽʚ ʚ ʉʐɸ ʧʝʨʝʚʠʱʠʣʠ 3 ʤʽʣʴʷʨʜʠ 

ʜʦʣʘʨʽʚ ʉʐɸ [3]. ʅʝʟʘʣʝʞʥʽ ʟʚʫʢʦʟʘʧʠʩʥʽ ʢʦʤʧʘʥʽʾ ʯʘʩʪʦ ʜʘʶʪʴ ʩʚʦʾʤ ʘʨʪʠʩʪʘʤ ʙʽʣʴʰʝ 

ʩʚʦʙʦʜʠ, ʘʣʝ ʜʝʷʢʽ ʘʨʪʠʩʪʠ ʚʠʨʽʰʠʣʠ ʚʟʘʛʘʣʽ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʦʩʥʦʚʥʦʾ ʟʚʫʢʦʟʘʧʠʩʥʦʾ 

ʽʥʜʫʩʪʨʽʾ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʾʤ ʥʝ ʧʦʪʨʽʙʥʦ ʚʽʜʜʘʚʘʪʠ ʯʘʩʪʠʥʫ ʩʚʦʾʭ ʜʦʭʦʜʽʚ ʣʝʡʙʣʘʤ ʽ 

ʜʠʩʪʨʠʙ'ʶʪʦʨʘʤ. 

ɿʚʫʢʦʟʘʧʠʩʥʽ ʢʦʤʧʘʥʽʾ ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʧʨʦʩʫʚʘʥʥʷ ʩʚʦʾʭ ʘʨʪʠʩʪʽʚ ʽ ʧʦʰʫʢʫ 

ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʦʧʣʘʪʠ ʟʘ ʾʭ ʨʦʙʦʪʫ ʚ ʝʧʦʭʫ ʟʨʦʩʪʘʶʯʦʾ ʮʠʬʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ. 

ɺ ʤʫʟʠʯʥʽʡ ʽʥʜʫʩʪʨʽʾ, ʷʢʘ ʧʨʦʮʚʽʪʘʣʘ ʚ ʝʧʦʭʫ ʙʝʟ ʥ̔ʪʝʨʥʝʪʫ, ʟʘʧʠʩʘʥʘ ʤʫʟʠʢʘ ʙʫʣʘ 

ʥʘʡʙʽʣʴʰʠʤ ʜʞʝʨʝʣʦʤ ʧʨʠʙʫʪʢʫ, ʢʦʤʧʘʥʽʾ ʟʚʫʢʦʟʘʧʠʩʫ ʧʨʦʮʚʽʪʘʣʠ ʽ ʚʩʽ ʘʨʪʠʩʪʠ ʭʦʪʽʣʠ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʤʫʟʠʯʥʠʤʠ ʣʝʡʙʣʘʤʠ. ʆʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʟʚʫʢʦʟʘʧʠʩʫ 

ʩʪʘʶʪʴ ʥʝʘʢʪʫʘʣʴʥʠʤʠ, ʚʦʥʠ ʚʠʤʫʰʝʥʽ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʨʦʟʨʦʙʢʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ ʙʽʟʥʝʩʫ. ʆʜʠʥ ʟʽ ʩʧʦʩʦʙʽʚ, ʟʘ ʷʢʠʤ ʤʫʟʠʯʥʽ ʣʝʡʙʣʠ 

ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤʠ  ̒ ʧʝʨʝʥʝʩʝʥʥʷ ʬʦʢʫʩʫ ʥʘ ʙʽʣʴʰ ʰʠʨʦʢʫ ʢʘʨôʻʨʫ 

ʘʨʪʠʩʪʘ, ʨʦʟʚʠʚʘʪʠ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠ ʩʬʝʨʫ ʩʚʦʾʭ ʢʦʥʪʨʘʢʪʽʚ, ʱʦʙ ʚʢʣʶʯʘʪʠ ʜʦʭʦʜʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʮʝʨʪʘʤʠ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʽʜʭʦʜʫ, ʦʯʝʚʠʜʥʦ, ʱʦ ʢʣʘʩʠʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʟʘʧʠʩʫʶʯʦʾ ʩʪʦʨʦʥʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʪʨʠʤʘʥʘ ʫ 21 ʩʪʦʣʽʪʪʽ [3]. 

ʆʪʞʝ, ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʙʠʤʦ ʚʠʩʥʦʚʢʠ, ʱʦ ʰʠʨʦʢʽ ʩʦʮʽʘʣʴʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʨʦʟʰʠʨʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʨʦʜʘʞʽʚ ʟʘʧʠʩʘʥʦʾ ʤʫʟʠʢʠ, ʦʜʥʘʢ ̔ʥʪʝʨʥʝʪ ʫʩʫʚʘʻ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʽʡ ʩʠʩʪʝʤʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʽʚʘʢʘʤ ʣʝʛʢʦ ʟʽʙʨʘʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʘʫʜʠʪʦʨʽʾ ʪʘ ʥʘʜʘʚʘʪʠ 

ʩʧʦʞʠʚʘʯʘʤ ʥʠʞʯ ̔ʮʽʥʠ ʥʘ ʾʭ ʧʨʦʜʫʢʪ. ʅʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʽʟʥʝʩʫ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ 

ʮʠʬʨʦʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʚʘʛ, ʡʤʦʚʽʨʥʦ, ʟʘʡʤʫʪʴ ʮʝʥʪʨʘʣʴʥʠʡ 

ʝʪʘʧ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʨʥʝʪ-ʧʨʦʛʨʝʩ ʪʨʠʚʘʻ.  
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ʋɼʂ 379.851 

ɺʀʂʆʈʀʉʊɸʅʅʗ "SAS ENTERPRISE MINER" ɼʃʗ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɿ 

ʄɽʊʆʖ ɸʅɸʃɯɿʋ ɺʀʊʈɸʊ ʊʋʈʀʉʊʀʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʐʝʨʝʢʽʥʘ ɸ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ.  

ʊʫʨʠʟʤ ʻ ʚʘʞʣʠʚʦʶ ʛʘʣʫʟʟʶ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ʑʦʨʦʢʫ ʋʢʨʘʾʥʫ ʚʽʜʚʽʜʫʶʪʴ ʧʦʥʘʜ 

20 ʤʽʣʴʡʦʥʽʚ ʪʫʨʠʩʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʚôʾʟʥʦʛʦ ʧʦʪʦʢʫ ʟʘ ʢʨʘʾʥʦʶ ʧʦʭʦʜʞʝʥʥʷ ʚʠʛʣʷʜʘʻ ʪʘʢʠʤ 

ʯʠʥʦʤ: ʢʨʘʾʥʠ ʉʅɼ ð 11,9 ʤʣʥ ʦʩʽʙ (63% ʟʘʛʘʣʴʥʦʛʦ ʚôʾʟʥʦʛʦ ʧʦʪʦʢʫ), ʢʨʘʾʥʠ ɭʉ ð 6,3 

ʤʣʥ ʦʩʽʙ (33%), ʨʝʰʪʘ ʢʨʘʾʥ ð 0,6 ʤʣʥ ʦʩʽʙ (4%).ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʫʨʠʟʤʫ (UNWTO), ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʜʦ ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʫ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʚʽʜʫʚʘʥʴ. 

ʉʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʥʘ ʦʩʥʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʧʠʪʫ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʪʫʨʠʩʪʽʚ, ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʙ'ʻʢʪʽʚ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʥʘʜʭʦʜʞʝʥʥʷ ʚʘʣʶʪʥʠʭ ʢʦʰʪʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʚʠʪʨʘʪ. ɿʘʟʥʘʯʝʥʽ 

ʮʽʣʽ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʪʫʨʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʯʘʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ[1]. 

ʄʝʪʦʶ ʘʥʘʣʽʟʫ ʚʠʪʨʘʪ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʚʠʪʨʘʪ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʙʦʪʠ, ʱʦ ʡ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʙʽʨʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʽʯʫʻ 12 ʟʤʽʥʥʠʭ ʪʘ 100 ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ç ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʪʨʘʪʠ ʪʫʨʠʩʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽè ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʚʠʙʽʨʢʫ ʜʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ 

ʩʝʨʝʜʦʚʠʱʘ SAS Enterprise Miner [2]. 

ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ SAS EM ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ SAS Enterprise Miner  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ Gradient Boosting ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, 

ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʠʚʘʻ ʥʘ ʚʠʪʨʘʪʠ. 

ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʫʨʠʩʪʠʯʥʠʭ ʚʠʪʨʘʪ - 94,6% - ʧʨʠʧʘʜʘʻ ʥʘ ʦʩʥʦʚʥʽ ʧʦʩʣʫʛʠ - 

ʨʦʟʤʽʱʝʥʥʷ (56,8%), ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ (34%) ʪʘ ʭʘʨʯʫʚʘʥʥʷ (2,8%). ʋʩʴʦʛʦ 0,6% 

ʪʫʨʠʩʪʠʯʥʠʭ ʚʠʪʨʘʪ ʧʨʠʧʘʜʘʻ ʥʘ ʜʦʜʘʪʢʦʚʽ ʧʦʩʣʫʛʠ - ʤʝʜʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (0,5%), 

ʧʦʩʣʫʛʠ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʜʦʟʚʽʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (0,1%). ʊʽʣʴʢʠ  5,8% 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʦʩʣʫʛʠ, ʟʦʢʨʝʤʘ 0,6% ʩʪʘʥʦʚʠʪʴ ʚʽʟʦʚʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

0,4% - ʝʢʩʢʫʨʩʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 4,8% -ʽʥʰ̔ ʧʦʩʣʫʛʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʧʦʩʣʫʛʘʤʠ ʜʦʙʨʦʚʽʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽ ʭʚʦʨʦʙ ʧʽʜ ʯʘʩ ʧʦʜʦʨʦʞʽ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʛʽʜʘʤʠ-ʧʝʨʝʢʣʘʜʘʯʘʤʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʯʠʤʠ [1]. 

 ʆʪʞʝ, ʥʠʟʴʢʘ ʯʘʩʪʢʘ ʜʦʜʘʪʢʦʚʠʭ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʦʩʣʫʛ (ʫʩʴʦʛʦ 6,4%) ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʝʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʫʨʧʨʦʜʫʢʪʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʫʨʠʩʪʠʯʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʪʘ ʥʝʚʠʤʦʛʣʠʚʽʩʪʴ ʪʫʨʠʩʪʽʚ ʜʦ ʷʢʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʈʦʟʧʦʜʽʣʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʦʩʪʽʡʥʽ ʽ ʟʤʽʥʥʽ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʚʠʷʚʣʝʥʥʷ 

ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʠʭ ʘʛʝʥʩʪʚ. ʊʘʢ, 

ʚʝʣʠʯʠʥʘ ʽ ʯʘʩʪʢʘ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ ʟʨʦʩʪʘʻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ 
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ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʣʫʛ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʦʤʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ [3]. 

ʊʘʙʣʠʮʷ 1 

ʇʦʩʣʫʛʠ, ʱʦ ʚʠʢʦʨʠʩ- 

ʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ 

ʪʫʨʧʨʦʜʫʢʪʫ 

ɺʘʨʪʽʩʪʴ ʧʦʩʣʫʛ, ʪʠʩ. ʛʨʠ. 

ʋʩʴʦʛʦ 

ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʪʫʨʦʧʝ- 

ʨʘʪʦʨʠ 
ʪʫʨʘʛʝʥʪʠ 

ʩʫʙ'ʻʢʪʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ 

ʝʢʩʢʫʨʩʽʡʥʫ 

ʜʽʷʣʴʥʽʩʪʴ 

ʈʦʟʤʽʱʝʥʥ ̫ 3064,81 2918,73 131,49 4.594345 

ʊʨʘʥʩʧʦʨʪʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥ ̫
1925,96 1810,63 10,04 5,29 

ʍʘʨʯʫʚʘʥʥʷ 151,74 145,05 5,48 0.433 

ʄʝʜʠʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
25,63 25,39 0,27 0,001 

ɽʢʩʢʫʨʩʽʡʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
23,47 19,18 1,25 3,847 

ɺʽʟʦʚʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 31,69 30,58 1,05 0,00 

ʇʦʩʣʫʛʠ ʢʫʣʴʪʫʨʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʪʘ 

ʢʫʣʴʪʫʨʥʦ-ʜʦʟʚʽʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ 

6,57 6,04 0,05 0,47 

ɯʥʰʽ ʧʦʩʣʫʛʠ 256,05 237,59 15,11 2,30 

ʋʩʴʦʛʦ 5375,46 5194.15 164,79 16,51 

ʄʦʞʥʘ ʧʦʙʘʯʠʪʠ ,ʱʦ ʦʙʤʝʞʝʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʫʨʽʚ ʚʢʣʶʯʘʻ ʚʘʨʪʽʩʪʴ ʦʢʨʝʤʠʭ 

ʧʦʩʣʫʛ, ʱʦ ʩʧʣʘʯʫʶʪʴʩʷ ʪʫʨʠʩʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʟʚʠʯʦʢ ʽ ʚʧʦʜʦʙʘʥʴ. 

ʈʦʟʧʦʜʽʣ ʚʠʪʨʘʪ ʥʘ ʧʦʩʪʽʡʥʽ ʽ ʟʤʽʥʥʽ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʚʠʷʚʣʝʥʥʷ ʰʣʷʭʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʪʫʨʠʩʪʠʯʥʠʭ ʬʽʨʤ. ʊʘʢ, ʚʝʣʠʯʠʥʘ ʽ 

ʯʘʩʪʢʘ ʟʤʽʥʥʠʭ ʚʠʪʨʘʪ (ʫ ʟʘʛʘʣʴʥʽʡ ʚʝʣʠʯʠʥʽ ʚʠʪʨʘʪ ʬʽʨʤʠ) ʟʨʦʩʪʘʻ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʩʣʫʛ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʽʥʮʝʚʦʤʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʋʢʨʘʾʥʽ.http://tourlib.net/statti_ukr/gavryljuk2.htm  

2. SAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: Getting Started with SASÈ Enterprise MinerÊ 

14.3 ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://catcut.net/cTKC 

3. ɸʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. http://irbis-nbuv.gov.ua 

4. ɺʘʨʪʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ http://ir.stu.cn.ua 

5. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ. http://www.ukrstat.gov.ua/ 
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ʋɼʂ 338.28 

ñDIGITAL  DIVIDE ò ɺ ʋʂʈɸɰʅɯ ʊɸ ʐʃʗʍ ʇʆɼʆʃɸʅʅʗ 

ʐʪʘʥʴʢʦ ɯ. ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ. ɸ. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʚʦʨʷʪʴ ʧʨʦ ʟʚôʷʟʦʢ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽʟ ʷʢʽʩʪʶ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʪʝʨʥʝʪʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʬʘʭʽʚʮʽ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʧʦʨʘʭʫʚʘʣʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʥʠʢʥʝʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʽʥʪʝʨʥʝʪʫ (ʪʦʙʪʦ, ʯʘʩʪʢʠ ʧʽʜʢʣʶʯʝʥʦʛʦ ʥʘʩʝʣʝʥʥʷ) ʥʘ 10% 

ʧʨʠʩʢʦʨʶʻ ʨʽʩʪ ɺɺʇ. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ - ʥʘ 1,2%, ʘ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ - ʥʘ 

1,38%. ʈʝʟʫʣʴʪʘʪ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʧʽʜʢʣʶʯʝʥʥʷ ʰʚʠʜʢʽʩʥʝ ʪʘ ʩʪʘʙʽʣʴʥʝ. 

ʋʧʝʨʰʝ ʧʨʦʙʣʝʤʘ ʮʠʬʨʦʚʦʾ ʥʝʨʽʚʥʦʩʪʽ, ʮʠʬʨʦʚʦʾ ʧʨʽʨʚʠ (digital divide), ʱʦ ʟʛʦʜʦʤ 

ʜʽʩʪʘʣʘ ʚʝʣʠʢʠʡ ʨʝʟʦʥʘʥʩ ʫ ʩʚʽʪʽ, ʙʫʣʘ ʦʧʨʠʣʶʜʥʝʥʘ ʚ ʇʨʦʛʨʘʤʽ ʨʦʟʚʠʪʢʫ ʆʆʅ (1997 ʨʽʢ), 

ʢ̫ʘ ʦʭʦʧʠʣʘ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʽʜʦʤʽ ʥʘ ʪʦʡ ʯʘʩ ʛʣʦʙʘʣʴʥʽ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʽ ʧʨʦʙʣʝʤʠ ʡ 

ʚʠʟʥʘʯʠʣʘ ʚʝʢʪʦʨʠ ʨʦʟʚʠʪʢʫ.  

ʎʠʬʨʦʚʘ ʥʝʨʽʚʥʽʩʪʴ ï ʥʝʨʽʚʥʽʩʪʴ ʫ ʜʦʩʪʫʧʽ ʜʦ ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʦʩʚʽʪʥʽʭ, 

ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʽʥʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʧʦʛʣʠʙʣʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʥʝʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʅʘ ʞʘʣʴ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʥʝʨʽʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʋʢʨʘʾʥʠ. ɿʘ ʦʮʽʥʢʘʤʠ 

ʄʽʥ̔ʩʪʝʨʩʪʚʘ ʝʢʦʥʦʤʽʢʠ, ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʝ ʪʨʝʪʠʥʠ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʝ ʤʘʻ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪʫ (ʙʣʠʟʴʢʦ 44%). ʎʝ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʥʘ 

ʩʪʘʥʽ ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ. (ʨʠʩ.1.) 

 
ʈʠʩ.1 ɯʥʬʦʛʨʘʬʽʢʘ ñdigital divideò 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʘʰʘ ʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʧôʷʪʜʝʩʷʪʠ ʥʘʡʙʽʣʴʰʠʭ ʢʨʘʾʥ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʽ ʟʘ ʧʣʦʱʝʶ ʪʝʨʠʪʦʨʽʾ, ʘʣʝ ʟʘ ʽʥʜʝʢʩʦʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʦʥʘ ʧʦʩʽʜʘʻ ʣʠʰʝ 64-ʝ ʤʽʩʮʝ ʩʝʨʝʜ 139 ʢʨʘʾʥ, ʦʮʽʥʝʥʠʭ ʟʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʪʘ ʾʭ ʩʧʦʞʠʚʘʯʽ ʨʦʟʧʦʜʽʣʝʥʽ ʜʫʞʝ 

ʥʝʨʽʚʥʦʤʽʨʥʦ. ɯʩʥʫʻ ʚʝʣʠʢʠʡ ʨʦʟʨʠʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧôʶʪʝʨʽʚ ʩʽʣʴʩʴʢʠʤʠ ʽ ʤʽʩʴʢʠʤʠ 

ʫʯʥʷʤʠ ʽ ʚʯʠʪʝʣʷʤʠ, ʩʪʫʜʝʥʪʘʤʠ ʽ ʚʠʢʣʘʜʘʯʘʤʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.  

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʩʪʨʽʤʢʦ ʥʘʙʠʨʘʻ ʰʚʠʜʢʦʩʪʽ. ʅʘ ʟʤʽʥʫ ʤʝʨʝʞʽ 4G, 

ʷʢʦʶ ʱʝ ʥʝ ʚʩʪʠʛʣʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʙʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʮʽʚ, ʫʞʝ ʡʜʝ ʥʦʚʘ: ʱʝ ʙʽʣʴʰ 

ʧʦʪʫʞʥʽʰʘ ʪʘ ʰʚʠʜʢʽʩʥʘ ï 5G.  

ɹʝʟʧʨʦʚʦʜʦʚʽ ʤʝʨʝʞʽ ʤʘʡʞʝ ʥʘ 100% ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʦʚʦʜʦʚʽ ʢʘʥʘʣʠ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ. ʊʦʤʫ ʨʦʟʚʠʪʦʢ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʴ ʟʚôʷʟʢʫ ʫ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ ʤʦʞʣʠʚʠʡ 

ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʪʫʞʥʠʭ ʥʘʟʝʤʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʘ ʩʘʤʝ  ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ 

ʣʽʥʽʾ ʟʚôʷʟʢʫ (ɺʆʃɿ) (ʨʠʩ.2.) ɼʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ çʚʝʞʽè ʧʦʚʠʥʥʽ 

ʩʪʦʷʪʠ ʯʝʨʝʟ ʢʦʞʥʽ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʤʝʪʨʽʚ. ʉʘʤʝ ʪʦʤʫ ʧʝʨʰʠʤʠ ʫ ʟʘʧʨʦʚʘʜʞʝʥʥʽ 5G ʩʪʘʶʪʴ 

ʪʽ ʜʝʨʞʘʚʠ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʛʘʣʫʞʝʥʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʦʢʨʝʤʘ, 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ʜʝ ʟʘʨʘʟ ʪʝʩʪʫʻʪʴʩʷ 5G, ʻ ʦʜʥʠʤ 

ʟ ʣʽʜʝʨʽʚ ʧʦ ʢʽʣʴʢʦʩʪʽ ɺʆʃɿ ï 76% ʫʩʽʭ ʽʥʪʝʨʥʝʪ-ʧʽʜʢʣʶʯʝʥʴ ʧʦ ʦʧʪʠʮʽ.  
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ʈʠʩ.2 ʏʘʩʪʢʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪʦʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪ ʪʨʘʬʽʢʫ ʟʘ ʪʠʧʦʤ 

ʧʽʜʢʣʶʯʝʥʴ. 

ɭʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴ ʤʝʨʝʞʽ ɺʆʃɿ. ɿʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ɭʚʨʦʧʝʡʩʴʢʦʛʦ çFTTH Councilè ʟʘ ʨʽʢ (ʚʝʨʝʩʝʥʴ 2017 - ʚʝʨʝʩʝʥʴ 2018) ʨʦʢʫ ʚ 

39 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʙʦʥʝʥʪʽʚ FTTH ʽ FTTB ʟʙʽʣʴʰʠʣʘʩʷ ʤʘʡʞʝ 

ʥʘ 16% ʽ ʩʷʛʥʫʣʘ 60 ʤʣʥ.  

ɿʘʧʨʦʧʦʚʘʥʠʡ ʧʣʘʥ ʧʦʜʦʣʘʥʥʷ çʮʠʬʨʦʚʦʛʦ ʨʦʟʨʠʚʫè ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʢʣʘʜʘʥʥʷ ɺʆʃɿ ʜʦ 6,9 ʪʠʩʷʯ ʩʽʣ, ʚ ʷʢʠʭ  ̒ʰʢʦʣʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʜʦʜʘʪʢʦʚʦ ʦʭʦʧʠʪʠ 

ʧʦʥʘʜ ʪʠʩʷʯʫ ʩʽʣ. ɺ ʮʽʣʦʤʫ, ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʦʧʪʠʯʥʦʛʦ ʽʥʪʝʨʥʝʪʫ ʦʪʨʠʤʘʶʪʴ 

6 ʤʣʥ ʫʢʨʘʾʥʮʽʚ ʫ 8 ʪʠʩ. ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʈʘʟʦʤ ʟ ʫʩʽʤ  ɦ ʦʙ  ʩʧʨʘʚʜʽ  ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ  ʮʠʬʨʦʚʦʾ ʥʝʨʽʚʥʦʩʪʽ, ʧʦʪʨʽʙʥʦ ʚʩʴʦʛʦ 

ʟʙʫʜʫʚʘʪʠ ʙʣʠʟʴʢʦ 40 ʪʠʩ. ʢʤ. ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʤʝʨʝʞ, ʽʥʚʝʩʪʫʚʘʚʰʠ ʚ ʧʨʦʝʢʪ ʙʣʠʟʴʢʦ 5 

ʤʣʨʜ ʛʨʥ. ɿʚʽʩʥʦ, ʱʦ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʦ ʦʙôʻʜʥʘʪʠ ʟʫʩʠʣʣʷ ʚʩʽʭ ʩʪʝʡʢʛʦʣʜʝʨʽʚ 

(ʚʽʜ ʘʥʛʣ. Stakeholder ï ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ) ʟ ʧʨʠʚʘʪʥʦʛʦ, ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʽʥʰʠʭ ʩʝʢʪʦʨʽʚ.  

ʈʝʘʣʽʟʫʚʘʪʠ ʪʘʢʠʡ ʤʘʩʰʪʘʙʥʠʡ ʧʨʦʝʢʪ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʘʙʦ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ 

ʪʝʨʤʽʥ ʤʦʞʣʠʚʦ ʟʘ ʫʤʦʚʠ ʜʦʪʘʮʽʡ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʪʘ, ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ 

ʽʥʚʝʩʪʦʨʽʚ.  

ʆʪʞʝ, ʚ ʋʢʨʘʾʥʽ ʻ ʚʩʽ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ 

ʨʽʰʝʥʴ ʟʚôʷʟʢʫ. ʉʧʨʘʚʘ ʣʠʰʝ ʟʘ ʧʨʘʛʥʝʥʥʷʤ ʽʥʚʝʩʪʫʚʘʪʠ ʫ ʨʦʟʚʠʪʦʢ  ʛʘʣʫʟʽ ʪʘ ʢʨʘʾʥʠ ʚ 

ʮʽʣʦʤʫ. 
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ʋɼʂ 339:339.1 

ʉɽʈɽɼʅɯ ʉʇʆɾʀɺʏɯ ʎɯʅʀ ʅɸ ʊʆɺɸʈʀ (ʇʆʉʃʋɻʀ) ʋ 2019 ʈʆʎɯ 

ʗʢʠʤʫʢ ɼ. ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʠʣʘʥʪʴʻʚ ʉ.ʆ. 

ɯʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ (ɯʉʎ) ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʨʠʥʢʫ, ʧʦʧʠʪ ʟ ʙʦʢʫ ʥʘʩʝʣʝʥʥʷ, ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʧʦʟʠʮʽʾ. ɺʽʥ ʧʦʢʘʟʫʻ ʩʪʽʡʢʫ ʜʠʥʘʤʽʢʫ ʮʽʥ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ 

ʥʝʨʽʚʥʦʤʽʨʥʠʭ ʟʤʽʥ ʮʽʥ, ʚʠʢʣʠʢʘʥʠʭ ʰʦʢʘʤʠ ʧʨʦʧʦʟʠʮʽʾ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ. ʇʦʙʫʜʦʚʘ ɯʉʎ ʟʘʩʥʦʚʘʥʘ ʥʘ  ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜʘʭ ʱʦʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ɯʉʎ [1]. ʇʦʙʫʜʦʚʘ ɯʉʎ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ:  

ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʪʦʚʘʨʽʚ (ʧʦʩʣʫʛ)-ʧʨʝʜʩʪʘʚʥʠʢʽʚ;  

ʬʦʨʤʫʚʘʥʥʷ ʚʘʛʦʚʦʾ ʩʪʨʫʢʪʫʨʠ;  

ʨʦʟʨʘʭʫʥʦʢ ɯʉʎ.   

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʉʎ ʻ ʜʦʩʠʪʴ ʰʠʨʦʢʦʶ. ɺʽʥ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʠ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʮʽʥ ʚ ʢʨʘʾʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʙʘʛʘʪʴʦʭ ʧʠʪʘʥʴ [2]:  

ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʽ ʧʨʦʛʥʦʟʫ ʮʽʥʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʢʦʥʦʤʽʮʽ; 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʦʜʘʪʢʦʚʦ-ʙʶʜʞʝʪʥʦʾ ʪʘ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ; 

ʨʦʟʨʦʙʢʠ ʜʝʨʞʘʚʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ; 

ʽʥʜʝʢʩʘʮʽʾ ʛʨʦʰʦʚʠʭ ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ (ʦʧʣʘʪʠ ʧʨʘʮʽ, ʩʦʮʽʘʣʴʥʠʭ ʚʠʧʣʘʪ ʽ 

ʜʦʧʦʤʦʛ); 

ʈʝʛʽʦʥʘʣʴʥʽ ʽʥʜʝʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥ ̫ʥʦʤʽʥʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ 

ʧʣʘʪʠ ʚ ʨʝʘʣʴʥʫ ʪʘ ʽʥʜʝʢʩʘʮʽʾ ʛʨʦʰʦʚʠʭ ʜʦʭʦʜʽʚ  ʥʘʩʝʣʝʥʥʷ. 

ɺ ʜʦʩʣʽʜʞʝʥʥ̔  ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 2019 ʨʽʢ. 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ ʢʦʤʧʘʥʽʾ SAS, ʘ ʩʘʤʝ 

SAS Studio ʪʘ SAS Enterprise Miner. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ: Stat Explore, Data Partition, Replacement, Decision Tree, Interactive 

Decision Tree, Gradient Boosting, Neural Networ, Regression ʪʘ ʽʥʰʽ(ʈʠʩ. 1).  

 
ʈʠʩ. 1ɼʽʘʛʨʘʤʘʧʦʙʫʜʦʚʠʤʦʜʝʣʝʡʚSASEnterpriseMiner 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ Stat Explore ʧʦʢʘʟʘʚ ʷʢ 

ʢʦʣʠʚʘʣʘʩʴ ʮʽʥʠ ʚʧʨʦʜʦʚʞ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʤʘʢʩʠʤʫʤʠ ʪʘ ʤʽʥʽʤʫʤʠ ʮʽʥ ʥʘ 

ʧʨʦʜʫʢʪʠ(ʧʦʩʣʫʛʠ). ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʜʫʞʝ ʢʦʨʠʩʥʠʤ, ʪʘʢ ʷʢ ʚʠʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰʠʡ ʪʘ 

ʥʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʷʢʦʛʦʩʴ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʥʘ ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʟʘ ʨʽʢ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʽʥ(ʉʈʎ) ʥʘ ʧʦʯʘʪʦʢ 2019 ʨʦʢʫ ʩʪʘʥʦʚʠʣʦ 122,78 ʛʨʥ, ʘ ʚʞʝ ʯʝʨʝʟ 4 

ʤʽʩʷʮʽ ʉʈʎ ʟʨʦʩʣʦ ʜʦ 127,01 ʛʨʥ. ʆʪʞʝ, ʚʠʧʣʠʚʘʻ, ʱʦ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʟʨʦʩʪʘʥʥʷ 

ʨʽʯʥʦʛʦ ̔ ʥʜʝʢʩʫ ʤʘʶʪʴ 4 ʤʽʩʷʮʽ(ʊʨʘʚʝʥʴ, ʏʝʨʚʝʥʴ, ʃʠʧʝʥʴ, ʉʝʨʧʝʥʴ,), ʾʭ ʩʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ 

ʮʽʥ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʨʦʢʫ ʩʢʣʘʚ 4% [3]. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ñStat Exploreò 

ʄʽʩʷʮʴ ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ 

ʄʽʥʽʤʫʤ ʄʘʢʩʠʤʫʤ ɯʉʎ 

ʉʽʯʝʥʴ 123,95 4,47 3379,7 1,01 

ʃʶʪʠʡ 124,33 4,67 3387,58 1,01 

ɹʝʨʝʟʝʥʴ 124,62 4,82 3388,29 1,02 

ʂʚʽʪʝʥ ɹ 125,82 4,88 3408,59 1,02 

ʊʨʘʚʝʥʴ 127,01 4,91 3429,3 1,03 

ʏʝʨʚʝʥʴ 127,32 4,97 3445,57 1,04 

ʃʠʧʝʥʴ 127,25 5 3460,02 1,04 

ʉʝʨʧʝʥʴ 127,74 5,02 3482,23 1,04 

ɿʚʘʞʘʶʯʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʜʘʥʠʭ, ʤʦʻʾ ʧʨʝʟʝʥʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʦʤʽʪʥʦ ʥʝʟʥʘʯʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʘʥʘʣʽʟʽ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʮʽʥ ʣʠʰʝ ʫ ʤʦʜʝʣʷʭ Decision Tree ʪʘ Interactive 

Decision Tree ʧʦ 11%, ʽʥʰʽ ʞ Neural Networ, Regression ʪʘ Gradient Boosting ʧʦʢʘʟʘʣʠ 

ʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦ 1,5%.  

ɸʥʘʣʽʟʫʶʯʠ ʨʦʙʦʪʫ ñNeural Networkò ʤʦʞʫ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʩʠʪʴ ʚʪʽʰʥʽ. ʇʨʦʛʥʦʟʫʚʘʪʠ ʨʠʥʦʢ ʮʽʥ ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ SAS ʤʦʞʣʠʚʦ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʭʠʙʢʦʶ ʜʦ 1,5%, ʱʦ ʜʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ñNeural Networkò 

ʄʽʩʷʮʴ ɼʦʩʪʦʚʽʨʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʉʽʯʝʥʴ 98,93% 

ʃʶʪʠʡ 99,82% 

ɹʝʨʝʟʝʥʴ 99,76% 

ʂʚʽʪʝʥʴ 99,63% 

ʊʨʘʚʝʥʴ 98,91% 

ʏʝʨʚʝʥʴ 98,85% 

ʃʠʧʝʥʴ 99,19% 

ʉʝʨʧʝʥ ɹ 99,35% 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʩʝ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦ ʮʽʥʠ ʥʘ ʩʧʦʞʠʚʯʽ 

ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ ʨʦʩʪʫʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 0,2% ʚ ʤʽʩʷʮʴ, ʮʝ ʥʝ ʪʘʢ ʙʘʛʘʪʦ ʷʢ ʙʫʣʦ ʚ 

ʢʽʥʮʽ 2014 ʥʘ ʧʦʯʘʪʢʫ 2015 ʧʦ 3,6%, ʘʣʝ ʚʩʝ ʦʜʥʦ ʧʦʤʽʪʥʦ [4]. ʊʘʢʦʞ, ʷʢʱʦ ʜʦʚʽʨʷʪʠ 

ʧʨʦʛʥʦʟʘʤ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʦʤʧʘʥʽʾ SAS, ʪʦ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʮʽʥ 

ʧʨʦʜʦʚʞʠʪʴʩʷ. 

ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʥ ʥʘ ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ ʻ ʢʦʨʠʩʥʠʤʠ ʷʢ ʜʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ 

ʪʘʢ ʽ ʜʣʷ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ. ʎʝʡ ʤʝʪʦʜ  ʻ ʦʜʥʠʤ ʽʟ ʪʨʘʜʠʮʽʡʥʠʭ ʫ ʩʚʽʪʦʚʽʡ ʩʪʘʪʠʩʪʠʯʥʽʡ 
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ʧʨʘʢʪʠʮʽ. ʁʦʛʦ ʧʝʨʝʚʘʛʘʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʽʩʪʘʚʣʝʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ʽʥʜʝʢʩʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʛʨʦʤʘʜʩʴʢʽʩʪʶ [5].  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. http://www.ukrstat.gov.ua/ - ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. 

2. ɭʨʽʥʘ ɸ.ʄ. ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʙʽʨʢʦʚʠʭ ʦʙʩʪʝʞʝʥʴ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: 

ʂʅɽʋ, 2004. 

3. https://index.minfin.com.ua/ua/economy/index/inflation/ - ɯʉʎ ʚ ʋʢʨʘʾʥʽ. 

4. https://www.golovbukh.ua/article/7355-ndeks-nflyats - ɯʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ 

ʧʦ ʚʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʚ ʪʘʙʣʠʮʷʭ. 

5. https://zakon.rada.gov.ua/rada/term/11103 - ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʽʥʜʝʢʩʫ 

ʩʧʦʞʠʚʯʠʭ ʮʽʥ. 
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SECTION 3. APPLIED INFORMATION SYSTEMS IN THE LIFE SCIENCES  / 

ʉɽʂʎɯʗ 3. ʇʈʀʂʃɸɼʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʋ 

ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅɯ 

ʋɼʂ 004.62  

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɿ ʇʀʊɸʅʔ ʃʆɻɯʉʊʀʂʀ 

ɿɸʄʆɺʃɽʅʔ ʄʆʃʆʏʅʀʍ ʇʈʆɼʋʂʊɯɺ 

ɸʨʪʝʤʯʫʢ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ., 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʜ ʣʦʛʽʩʪʘʤʠ ʩʪʦʾʪʴ ʟʘʜʘʯʘ: ʚʯʘʩʥʦ ʧʦʩʪʘʚʣʷʪʠ 

ʚʠʟʥʘʯʝʥʫ ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʧʦʞʠʚʘʯʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʥʦʨʤʠ ʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʝ ʚʪʨʘʯʘʪʠ ʣʠʰʥʶ ʧʨʦʜʫʢʮʽʶ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ 

ʧʠʪʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʧʠʪʘʥʴ 

ʧʦʩʪʘʚʢʠ ʪʘ ʩʧʦʞʠʚʘʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ, ʦʩʥʦʚʥʘ 

ʽʜʝʷ ʧʨʦʝʢʪʫ ï ʮʝ ʥʘʜʘʪʠ, ʫʩʽʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʦʩʦʙʘʤ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ, h ʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ 

ʤʘʻ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ï ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʧʦʩʪʘʚʦʢ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʧʦʞʠʚʘʯʽʚ, ʫ ʚʢʘʟʘʥʽ ʪʝʨʤʽʥʠ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʘʚʢʘʤʠ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʧʦʞʠʚʘʯʽʚ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʘʯʘʥʥʷʤ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʩʧʦʞʠʚʘʯʽʚ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʽʘʛʨʘʤʫ 

ʧʨʝʮʝʜʝʥʪʽʚ (ʨʠʩ. 1) ʪʘ ʪʦʧʦʣʦʛʽʶ ʩʠʩʪʝʤʠ (ʨʠʩ. 2). ɼ̔ ʘʛʨʘʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʦʛʦ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 



107 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

 
ʈʠʩ. 2 ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ, ʷʢʘ ʧʦʢʘʟʫʻ, ʷʢ ʢʦʞʝʥ ʚʫʟʦʣ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʪʘ, ʷʢ ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ MOLAP, ʦʩʢʽʣʴʢʠ ʮʝʡ ʬʦʨʤʘʪ ʩʧʝʮʽʘʣʴʥʦ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʟʘʧʠʪʽʚ ʜʦ ʜʘʥʠʭ. ʄʘʻ ʥʘʡʰʚʠʜʰʠʡ ʯʘʩ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʻ ʦʜʥʠʤ ʟ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢ, ʷʢ ʧʦʪʨʽʙʥʦ ʰʚʠʜʢʦ ʽ ʙʽʣʴʰ ʪʦʯʥʦ ʬʦʨʤʫʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷ. 

ʉʭʦʚʠʱʝ ʧʨʝʜʩʪʘʚʣʝʥʝ ʩʭʝʤʦʶ çʂʈʀɾʀʅʂɸè: ʚ ʥʽʡ ʻ ʦʜʥʘ ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ çfactè, 

ʱʦ ʩʠʣʴʥʦ ʜʝʥʦʨʤʘʣʽʟʦʚʘʥʘ, ʚʦʥʘ ʻ ʮʝʥʪʨʘʣʴʥʦʶ ʚ ʩʭʝʤʽ ʪʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʤʽʣʴʡʦʥʽʚ 

ʨʷʜʢʽʚ ʽ ʤʽʩʪʠʪʠ ʦʙʯʠʩʣʝʥʽ ʘʙʦ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʧʦʚʽʩʪʠ ʥʘ 

ʨʽʟʥʽ ʧʠʪʘʥʥʷ.  

ʊʘʙʣʠʮʽ: çproductè, çcategoryè, çmanufactureè, çconsumerè, çweekè ʮʝ 

ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʪʘʙʣʠʮʽ ʚʠʤʽʨʽʚ. ɺʦʥʠ ʤʘʶʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ, ʥʽʞ ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ 

ʪʘ ʤʽʩʪʷʪʴ ʦʧʠʩʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

 
ʈʠʩ 3 ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɻʦʣʫʙ ɹ.ʃ. ɺʠʢʦʨʠʩʪʘʥʥʷ OLAP-ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ//ɻʦʣʫʙ ɹ.ʃ. ï ʄʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ "ɻʣʦʙʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ ó2013", ʤ. ʂʠʾʚ, ʅʋɹʽʇ 

ʋʢʨʘʾʥʠ, 13-14 ʯʝʨʚʥʷ 2013 ʨ. ï ʂ. : çɸʛʨʘʨ ʄʝʜʽʘ ɻʨʫʧè, 2013. ï ʉ.91ï93. 

2. Daria Yu. Yashchuk, Bella L. Golub. Research on the Use of OLAP Technologies in 

Management Tasks, Ukraine ï 2018. 

3. ɺʚʝʜʝʥʠʝ ʚ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://habr.com/post/126810/.   

https://habr.com/post/126810/
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.6 

ʆʅʃɸʁʅ ʇʃɸʊʌʆʈʄɸ ɼʃʗ ʇʈʆɼɸɾʋ ʂʅʀɻ ʊɸ ʋʇʈɸɺʃɯʅʅʗ 

ʈɽʉʋʈʉɸʄʀ ʇʃɸʊʌʆʈʄʀ 

ɹʘʙʽʥ ɭ.ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʂʥʠʛʠ ʪʘ ʽʥʰʽ ʧʠʩʝʤʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʻ ʥʘʡʜʘʚʥʽʰʦʶ ʬʦʨʤʦʶ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʣʝʛʢʦ 

ʜʽʣʠʪʠʩʴ ʽʥʬʦʨʤʘʮʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ, ʘʣʝ ʧʨʦʪʝ, ʱʦ ʮʝ ʟʤʦʛʣʦ ʟʤʝʥʰʠʪʠ 

ʧʦʧʫʣʷʨʥʽʩʪʴ ʢʥʠʛ, ʢʥʠʛʠ ʪʘ ʽʥʰʽ ʚʠʜʠ ʣʽʪʝʨʘʪʫʨʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ 

ʩʬʝʨʘʭ, ʜʝ ʟʘʣʫʯʝʥʘ ʽʥʬʦʨʤʘʮʽʷ.[1] 

ʇʨʦʪʝ, ʱʦ ʜʦʩʠʪʴ ʥʝ ʚʠʛʘʜʘʥʦ ʣʽʧʰʦʛʦ ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʡʥʷʪʠʡ ʣʶʜʠʥʦʶ ʯʠʤ ʧʠʩʝʤʥʠʡ, ʮʠʬʨʦʚʘ ʨʝʚʦʣʶʮʽʷ ʜʘʣʘ ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ 

ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʚ ʧʘʤôʷʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʘʢ, ʩʴʦʛʦʜʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʥʠʛʠ 

ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʠʤʠ, ʘ ʾʭ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʘʞ ʪʘ ʤʝʪʨʠʢʠ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʥʘʙʣʠʞʫʻʪʴʩʷ ʜʦ ʜʨʫʢʦʚʘʥʠʭ ʘʥʘʣʦʛʽʚ, ʘ ʽʥʢʦʣʠ ʡ ʧʝʨʝʙʽʣʴʰʫʶʪʴ. ɼʦ ʾʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ: ʟʨʫʯʥʽʰʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʘʯʽ, ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʠ ʥʘ ʩʚʦʻʤʫ ʧʨʠʩʪʨʦʶ ʮʽʣʫ 

ʙʽʙʣʽʦʪʝʢʫ, ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ(ʰʨʠʬʪʠ, ʬʦʥ ʪʘ ʪʦʱʦ) ʪʘ 

ʙʽʣʴʰʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʡ ʤʝʥʰʘ ʮʽʥʘ, ʙʦ ʥʘ ʜʨʫʢ ʢʥʠʛ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚʠʥʠ, ʱʦ ʚʝʜʝ ʜʦ ʚʠʨʫʙʢʠ ʣʽʩʽʚ.[2] 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ ʟʨʦʟʫʤʽʣʦ ʯʦʤʫ ʩʝʨʝʜ ʣʶʜʝʡ ʟʨʦʩʪʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʥʠʛ, ʪʘ ʧʘʜʘʻ ʬʽʟʠʯʥʠʭ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʧʣʘʪʬʦʨʤ ʫ ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʥʘ ʷʢʠʭ 

ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʝʣʝʢʪʨʦʥʫ ʢʦʧʽʶ ʢʥʠʛʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʢʨʽʤ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʧʦʢʫʧʮʷ, ʜʘʻ 

ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʚʠʪʨʘʪ, ʱʦ ʟʚôʷʟʘʥʽ ʟ ʬʽʟʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʨʛʦʚʦʾ ʪʦʯʢʠ, ʪʘ ʜʦʟʚʦʣʷʻ 

ʥʘʧʨʷʤʫ ʢʝʨʫʚʘʪʠ ʨʝʩʫʨʩʘʤʠ ʤʘʛʘʟʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ARM, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʷʢ ʚʙʫʜʦʚʘʥʘ 

ʚ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʫ, ʪʘʢ ʽ ʙʫʪʠ ʟʦʚʥʽʰʥʴʦʶ ʧʨʦʛʨʘʤʦʶ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʨʦʜʘʞʫ ʢʥʠʛ, ʟ 

ʚʙʫʜʦʚʘʥʦʶ ARM. ʏʘʩʪʠʥʘ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʙʫʜʝ ʧʦʢʘʟʘʥʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ 

ʩʣʫʛʫʚʘʪʠ ʜʣʷ ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʥʥʠʭ ʚʝʨʩʽʡ, ʬʽʟʠʯʥʠʭ ʢʦʧʽʡ, ʷʢʱʦ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʜʘʪʠ ʾʾ(ʜʘʥʘ ʢʦʧʽʷ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʘ ʧʝʨʝʜʘʯʘ ʧʦʢʫʧʮʶ) ʜʣʷ ʣʶʜʝʡ, ʷʢʠʤ 

ʚʘʞʣʠʚʘ ʢʫʧʠʪʠ ʩʘʤʝ ʬʽʟʠʯʥʠʡ ʝʢʟʝʤʧʣʷʨ ʜʘʥʦʛʦ ʪʦʚʘʨʫ. ɼʣʷ ʣʶʜʝʡ, ʱʦ ʙʫʜʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʤʝʥʝʜʞʤʝʥʪ ʧʣʘʪʬʦʨʤʠ, ʙʫʜʫʪʴ ʥʘʷʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʜʘʜʫʪʴ ʟʤʦʛʫ 

ʚʠʢʦʥʫʚʘʪʠ ʜʘʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʧʣʘʪʬʦʨʤʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ 

ʷʢʦʩʪʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʧʝʨʝʚʘʛʠ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʙʫʜʝ ʚʠʩʪʫʧʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʙʦʨʫ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʥʠʛ ʥʘ ʦʩʥʦʚʽ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ 

ʜʦʟʚʦʣʠʪʴ ʦʙʨʦʙʣʷʪʠ. 

ɼʘʥʘ ʧʣʘʪʬʦʨʤʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘʩʪʫʧʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

ɺʝʙ-ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʙʫʜʝ ʩʣʫʛʫʚʘʪʠ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʟʤʽʩʪʦʤ ʩʪʦʨʽʥʢʠ, ʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ 

ʚʠʟʥʘʯʥʠʤʠ ʧʨʘʚʘʤʠ ʪʘʢʦʞ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʚʘ ʨʦʟʤʽʪʢʠ HTML ʪʘ ʢʘʩʢʘʜʥʽ ʪʘʙʣʠʮʽ CSS ʦʧʠʰʫ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʩʪʦʨʽʥʦʢ, JavaScript ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʘʥʽʤʘʮʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʾ Razor ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ 

ʟʤʽʩʪʫ ʩʪʦʨʽʥʢʠ;[4] 

ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʚʠʢʦʥʘʥʥʷ ʧʦʜʘʥʠʭ ʟʘʧʠʪʽʚ. ʋ ʷʢʦʩʪʽ 

ʤʦʚʠ ʜʣʷ ʜʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʩʪʫʧʘʻ C# Asp.Net Core. ʋ ʷʢʦʩʪʽ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʙʫʣʦ ʦʙʨʘʥʦ MVC;[5] 

ɹʘʟʘ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦ ʥʘʷʚʥʽ ʢʥʠʛʠ ʪʘ 

ʟʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʩʫʪʥʦʩʪʽ. ʉʝʨʝʜ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʘʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʧʝʨʝʙʫʚʘʻ, 

ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢ ʜʘʥʽ ʧʨʦ ʘʚʪʦʨʽʚ, ʚʠʜʘʚʥʠʢʘ, ʞʘʥʨ, ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʪʘ ʪʦʱʦ. ɼʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʷʢ ʥʘʙʽʨ ʩʫʪʥʦʩʪʝʡ, ʱʦ ʟʚôʷʟʘʥʽ ʚʽʜʥʦʰʝʥʥʷʤ ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ. 

ʈʦʟʛʣʷʥʫʪʠ Erwin ʜʽʘʛʨʘʤʫ ʜʘʥʦʾ ʙʣʦʢ-ʩʭʝʤʠ ʚʠ ʤʦʞʝʪʝ ʥʘ ʨʠʩ.1.  
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ʋɼʂ 004.42 

ɸɺʊʆʄɸʊʀɿʆɺɸʅɽ ʈʆɹʆʏɽ ʄɯʉʎɽ ʄɽɼʀʏʅʆɻʆ ʇʈɸʎɯɺʅʀʂɸ 

ñɽʃɽʂʊʈʆʅʅɸ ʄɽɼʀʏʅɸ ʂɸʈʊʂɸò 
ɹʘʣʘʥʦʚʠʯ ɯ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ɻʦʣʫʙ ɹ.ʃ. 

ʈʦʙʦʯʠʡ ʧʨʦʮʝʩ ʧʨʝʜʩʪʘʚʥʠʢʘ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʢʣʶʯʦʚʠʤʠ 

ʧʨʦʬʝʩʽʡʥʠʤʠ ʦʙʦʚô̫ ʟʢʘʤʠ ʷʢ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʘʮʽʻʥʪʘʤ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ: 

ʢʦʦʨʜʠʥʘʮʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʥʘʥʥʷ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʦʩʦʙʠ. 

ʂʦʞʝʥ ʧʨʦʮʝʩ ʤʘʻ ʙʫʪʠ ʦʬʦʨʤʣʝʥʠʡ ʫ ʧʝʚʥʽʡ ʬʦʨʤʽ ʟʚʽʪʥʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʷ ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʧʘʧʝʨʦʚʦʤʫ ʚʠʜʽ, ʘ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʪʘ ʥʘʡʙʽʣʴʰʦʶ ʾʾ ʩʢʣʘʜʦʚʦʶ ʻ ʤʝʜʠʯʥʽ 

ʢʘʨʪʢʠ ʧʘʮʽʻʥʪʽʚ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫʤʦʚʠ ʚʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʭ ʟʘʧʠʩʽʚ ʪʘ ʧʨʦʮʝʩ ʦʙʩʪʝʞʝʥʥʷ ʽ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʧʨʝʜʩʪʘʚʣʷʻ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʟ ʽʪʝʨʘʮʽʡʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʟʘʭʦʜʽʚ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʧʽʶʚʘʥʥʷʤ 

ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʽʩʪʦʨʽʡ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʧʠʩʽʚ ʪʘ ʤʝʜʠʯʥʠʭ 

ʢʘʨʪʦʢ. ʎʝʡ ʧʨʦʮʝʩ ʯʘʩʪʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʫʧʠ ʧʘʧʝʨʦʚʠʭ ʟʘʧʠʩʽʚ ʟ ʨʽʟʥʠʤʠ 

ʢʦʜʘʤʠ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʦʜʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʟ ʧʦʚʪʦʨʶʚʘʥʠʤʠ ʘʙʦ ʥʝʩʫʤʽʩʥʠʤʠ ʜʘʥʠʤʠ, 

ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʜʦ ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʘʥʘʤʥʝʟʫ ʭʚʦʨʦʙʠ, ʩʢʘʨʛ, ʘʥʘʣʽʟʽʚ ʙʝʟ ʛʣʠʙʦʢʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʟʘʧʠʩʽʚ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ ʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ ʜʘʥʠʤʠ ʽ ʷʢ ʚʥʘʩʣʽʜʦʢ 

ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. ɼʦ ʪʦʛʦ ʞ ʮʝʡ ʧʨʦʮʝʩ ʟʘʡʤʘʻ ʙʘʛʘʪʦ 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʯʘʩʫ ʧʘʮʽʻʥʪʽʚ. ɿʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʚ ʚʝʣʠʯʝʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʘʧʝʨʦʚʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʩʪʘʻ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ 

ʥʝʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʜʘʥʠʭ ʜʫʞʝ ʙʘʛʘʪʦ.  

ɺ ʜʝʨʞʘʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ, 

ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʧʘʮʽʻʥʪʽʚ ʜʦ ʥʠʭ [1]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʨʦʮʝʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ, ʤʠ 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʭ ʟʘʧʠʩʽʚ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽ 

ʩʠʩʪʝʤʥʠʭ ʟʤʽʥ ʤʝʪʦʜʦʤ ʚʚʝʜʝʥʥʷ ʡʦʛʦ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ (ɯʇ), ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ 

ʚʽʜ ʧʘʧʝʨʦʚʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ. ʉʘʤʝ ʪʦʤʫ ʻ 

ʜʦʨʝʯʥʠʤ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ɽʄʂ, ʷʢ ʦʜʥʽʻʾ ʟ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪ ʄɯʉ, ʨʦʟʨʦʙʣʝʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɸʥʘʣʦʛʦʤ ʨʦʟʨʦʙʢʠ ʚ ʋʢʨʘʾʥʽ ʻ ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʟʘʢʣʘʜʽʚ ʚʪʦʨʠʥʥʦʾ ʪʘ ʪʨʝʪʠʥʥʦʾ ʣʘʥʢʠ ʟ ʝʣʝʢʪʨʦʥʥʦʶ ʩʠʩʪʝʤʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ 

ʢʦʤʧʘʥʽʾ Helsi, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ. ʎʷ 

ʄɯʉ ʩʠʩʪʝʤʘ ʤʘʻ ʪʘʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʷʢ: 

¶ ɿʨʫʯʥʝ ʚʝʜʝʥʥʷ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ ʧʘʮʽʻʥʪʽʚ ʪʘ ɽʄʂ; 

¶ ʆʧʝʨʘʪʠʚʥʝ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ; 

¶ ɿʨʫʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ; 

¶ ɯʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʢʘʙʽʥʝʪ ʜʣʷ ʚʝʜʝʥʥʷ ʧʨʠʡʦʤʫ ʧʘʮʽʻʥʪʽʚ. 

ʉʠʩʪʝʤʘ Helsi ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʶ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʝ ʣʠʰʝ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʘ ʽ ʥʘ: 

¶ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʨʝʟʫʣʴʪʘʪ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʣʶʯʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʚʽʪʘʭ. ɻʨʫʧʫʚʘʥʥʷ, ʦʙôʻʜʥʘʥʥʷ, ʦʙʨʘʭʫʥʦʢ ʪʘ ʥʘʜʘʥʥʷ ʚʠʯʝʨʧʥʦʾ 

ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʚ ʩʪʘʥʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʮʽʻʥʪʘ, ʘ ʽ ʚʩʽʻʾ ʛʨʫʧʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ; 
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¶ ʟʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʷ ʚʽʜ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʟʘʚʘʞʘʻ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʧʨʦʙʣʝʤʽ 
ʧʘʮʽʻʥʪʘ ʪʘ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤ;̔ 

ɹʘʟʘ ʜʘʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʤʝʜʠʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ çɽʣʝʢʪʨʦʥʥʘ ʤʝʜʠʯʥʘ ʢʘʨʪʢʘè ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʙʣʽʢʫ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʤʘʻ: ʫʥ̔ʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʚ ʩʠʩʪʝʤʽ; ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ; ʜʘʥʽ ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʛʨʫʧ ʢʦʥʪʠʥʛʝʥʪʽʚ; ʩʠʛʥʘʣʴʥʽ ʧʦʟʥʘʯʢʠ; ʽʥʬʦʨʤʘʮʽʶ ʯʠ ʚʽʜʥʦʩʠʪʠʩʷ ʚʽʥ ʜʦ 

ʜʠʩʧʘʥʩʝʨʥʦʾ ʛʨʫʧʠ; ʣʠʩʪ ʚʘʢʮʠʥʘʮʽʾ; ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʣʠʩʪ; ʣʠʩʪ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʆʧʠʩʘʥ̔ ʤʦʞʣʠʚʦʩʪʽ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ: ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, 

ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʤʦʚʦʶ ʉ#; ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ï ʙʘʟʠ ʜʘʥʠʭ (ɹɼ) ʚ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ) Microsoft SQL Server, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ, ʾʾ ʢʦʥʪʨʦʣʴ, ʤʝʪʦʜʠ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʶ.  

ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʜʘʥʠʭ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ER-ʜʽʘʛʨʘʤʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʧʨʦʻʢʪʫʚʘʪʠ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ, ʜʦʢʫʤʝʥʪʫʚʘʪʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʙʘʟʠ 

ʜʘʥʠʭ.   

 
ʈʠʩ. 1 ER-ʜʽʘʛʨʘʤʘ ʜʣʷ ɸʈʄ çɽʄʂè. 

ʆʪʞʝ, ʤʝʜʠʯʥʽ ʢʘʨʪʢʠ ʤʘʶʪʴ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʽ ʢʘʨʪʢʠ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. ʆʜʥʠʤ ʟ 

ʘʩʧʝʢʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʻ ʩʪʚʦʨʝʥʘ ɽʄʂ - ʮʝ ʤʝʜʠʯʥʘ ʢʘʨʪʢʘ ʧʘʮʽʻʥʪʘ  ʚ ʝʣʝʢʪʨʦʥʥʽʡ 

(ʙʝʟʧʘʧʝʨʦʚʽʡ) ʬʦʨʤʽ, ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʝʣʝʢʪʨʦʥʥʠʡ ʥʦʩʽʡ, ʢʦʪʨʠʡ 

ʟʙʝʨʽʛʘʪʠʤʝ ʜʽʘʛʥʦʩʪʠʯʥʽ ʟʘʧʠʩʠ ʧʘʮʽʻʥʪʘ ʪʘ ʽʥʰʽ ʤʝʜʠʯʥʽ ʟʘʧʠʩʠ. ɿʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ʪʘ ʚʟʘʻʤʦʜʽʻ ʟ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɿʘʢʦʥ  ʋʢʨʘʾʥʠ  çʇʨʦ ʅʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè ʚʽʜ 4 ʣʶʪʦʛʦ 1998 
ʨ. N 74/98-ɺʈ (ɺʽʜʦʤʦʩʪʽ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ (ɺɺʈ), 1998, N 27-28, ʩʪ.181). (ɯʟ 

ʟʤʽʥʘʤʠ, ʚʥʝʩʝʥʠʤʠ ʟʛʽʜʥʦ ʽʟ ɿʘʢʦʥʘʤʠ N 5463-VI  (5463-17) ʚʽʜ 16.10.2012, ɺɺʈ, 2014, 

N 4, ʩʪ.61; N 922-VIII ( 922-19) ʚʽʜ 25.12.2015, ɺɺʈ, 2016, N 9, ʩʪ.89). 
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ʋɼʂ 004.42 

ʆʇʀʉ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʅɸɿɽʄʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 

ɸʅʆʄɸʃʔʅʀʍ ɿʆʅ 

ɹʝʡʙʫʜʦʚ ʄ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʘʩʘʨʘʙ ʈ. ʄ 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʧʦʰʫʢ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʫ ʧʦʣʽ 

ʪʘ ʧʦʙʫʜʦʚʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ ʜʦ ʥʠʭ. ɸʥʦʤʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ 

ʪʝʨʠʪʦʨʽʶ, ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʷʢʦʾ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʽʥʜʝʢʩʫ ʧʦʣʷ, ʥʘ ʷʢʽʡ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ. ʆʧʪʠʤʘʣʴʥʠʤ ʤʘʨʰʨʫʪʦʤ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ 

ʥʘʡʰʚʠʜʰʠʡ ʤʘʨʰʨʫʪ, ʷʢʠʡ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʫʩʽ ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ. 

ʈʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʝʣʠʢʠʭ 

ʘʛʨʘʨʥʠʭ ʭʦʣʜʠʥʛʘʭ, ʘ ʪʘʢʦʞ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʣʦʱʝʶ ʙʽʣʴʰʠʭ ʟʘ 8 ʛʝʢʪʘʨʽʚ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʦʛʨʘʤʥʫ ʤʦʚʫ Python, ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ PyCharm ʪʘ ʙʘʟʫ  ʜʘʥʠʭ MySQL . 

ʇʨʦʝʢʪ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 4 ʯʘʩʪʠʥʠ: 

¶ ʇʦʰʫʢ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ 

¶ ɸʥʘʣʽʟ ʪʝʨʠʪʦʨʽʾ 

¶ ʇʦʙʫʜʦʚʘ ʤʘʨʰʨʫʪʫ 

¶ ɿʙʝʨʽʛʘʥʥʷ ʤʘʨʰʨʫʪʫ 

ʇʽʜ ʯʘʩ ʧʦʰʫʢʫ ʘʥʦʤʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘ ʩʧʦʯʘʪʢʫ ʬʦʨʤʫʻ ʽʥʜʝʢʩ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʜʣʷ 

ʢʦʞʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʜʝʢʩʫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʧʦʣʷ, ʜʣʷ ʮʴʦʛʦ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ 

ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢ rasterio ʪʘ GDAL ʦʪʨʠʤʘʻʤʦ Numpy ʤʘʩʠʚ, ʚ 

ʷʢʦʤʫ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʫ ʢʦʥʢʨʝʪʥʦʾ ʜʽʣʷʥʢʠ ʧʦʣʷ. ʗʢʱʦ 

ʽʥʜʝʢʩ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʯʽʢʫʚʘʥʦʛʦ, ʪʦ ʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʢʦʞʥʦʛʦ 

ʧʽʢʩʝʣʷ ʧʦʣʷ (ʘʙʦ ʪʦʯʢʠ ʧʣʦʱʝʶ ʚ ʜʝʢʽʣʴʢʘ ʧʽʢʩʝʣʝʡ) ʟ ʽʥʰʠʤʠ ʧʽʢʩʝʣʷʤʠ ʫ ʮʴʦʤʫ ʞ ʧʦʣʽ 

ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ ʟʦʥʠ. ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ ʟʦʥʠ ʾʾ ʛʝʦʛʨʘʬʽʯʥʠʡ 

ʮʝʥʪʨ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ.  

 ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʨʦʙʢʘ ʢʘʨʪ ʚʠʩʦʪ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʠʧʫ 

ʧʦʚʝʨʭʥʽ ʪʘ  ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʧʝʨʝʩʫʚʘʥʥʷ ʥʝʤʦʞʣʠʚʝ. ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʽʥʰʠʭ ʡʜʝ ʘʥʘʣʽʟ ʪʠʧʫ ʧʦʚʝʨʭʥʽ ʟʘʜʣʷ ʚʠʨʘʭʫʚʘʥʥʷ ʧʨʠʙʣʠʟʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʥʠʤ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʙʫʜʝ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʥʘʡʰʚʠʜʰʦʛʦ ʤʘʨʰʨʫʪʫ. 

 ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʤʘʨʰʨʫʪʫ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʢʘʨʪʘ ʜʦʨʽʛ ʪʘ ʙʫʜʫʻʪʴʩʷ ʤʘʨʰʨʫʪ ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʷ, ʘʙʠ ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩ ʟʘʪʨʘʯʝʥʠʡ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ. ʗʢʱʦ ʜʦ ʟʦʥʠ ʥʝʤʦʞʣʠʚʦ 

ʜʽʩʪʘʪʠʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʽ, ʪʦ ʟʘʚʜʷʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʠ ʦʪʨʠʤʘʣʠ ʨʘʥʽʰʝ, ʙʫʜʫʻʪʴʩʷ ʧʽʰʠʡ 

ʤʘʨʰʨʫʪ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʫʩʽ ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ ʧʦʙʣʠʟʫ, ʧʨʠ ʫʤʦʚʽ ʱʦ ʜʦ ʥʠʭ ʥʝ 

ʤʦʞʣʠʚʦ ʜʽʩʪʘʪʠʩʷ ʰʚʠʜʰʝ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. 

 ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʤʘʨʰʨʫʪ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʙʘʟʫ ʜʘʥʠʭ ʪʘ ʚʽʜʩʠʣʘʻʪʴʩʷ ʛʨʫʧʽ, ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʤ. 

ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, ʢʘʨʪʘ ʜʦʨʽʛ ʪʘ ʚʠʩʦʪ  ʙʫʜʫʪʴ ʚʥʦʩʠʪʠʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ.  
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ʈʠʩ. 1  ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ 

 Main.py ʷʚʣʷʻ ʩʦʙʦʶ ʦʩʥʦʚʥʠʡ ʬʘʡʣ ʧʨʦʛʨʘʤʠ. ʋ ʥʴʦʤʫ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʜʘʥʥʽ ʫ 

ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʨʦʙʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ. ʉʫʧʫʪʥʠʢʦʚʽ 

ʟʥʽʤʢʠ ʪʘ ʢʘʨʪʠ ʜʦʨʽʛ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʨʝʢʪʦʨʽʷʭ. 

 Show.py ʗʚʣʷʻ ʩʦʙʦʶ ʚʽʟʫʘʣʽʟʘʮʽʶ ʤʘʨʰʨʫʪʫ. ʄʘʨʰʨʫʪ ʙʫʜʝ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ 

ʥʘʧʨʷʤʫ ʟ ʙʘʟʠ ʜʘʥʠʭ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʫ ʛʨʫʧʠ ʙʫʜʝ ʚ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʥʦʩʥʠʡ ʇʂ ʜʣʷ 

ʟʚʽʨʢʠ ʟ ʤʘʨʰʨʫʪʦʤ ʧʽʜ ʯʘʩ ʜʦʨʦʛʠ. 

 ʉʝʨʝʜ ʙʽʙʣʽʦʪʝʢ ʷʢʽ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʦ ʪʘʢʽ ʷʢ: 

¶ GDAL - ʮʝ ʙʽʙʣʽʦʪʝʢʘ ʧʝʨʝʢʣʘʜʘʯʽʚ ʜʣʷ ʨʘʩʪʨʦʚʠʭ ʪʘ ʚʝʢʪʦʨʥʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ 

ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ, ʷʢʘ ʚʠʧʫʩʢʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʽʾ ʥʘ ʚʽʜʢʨʠʪʠʡ ʢʦʜ X  (ʜʞʝʨʝʣʦ 

ˉ2). Rasterio - ɻʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ GeoTIFF ʪʘ ʽʥʰʽ 

ʬʦʨʤʘʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʩʽʪʯʘʩʪʠʭ ʨʘʩʪʨʦʚʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ 

ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʪʘ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ (ʜʞʝʨʝʣʦ ˉ1).   

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. buildmedia.readthedocs.org - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çrasterio Documentationè. - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://buildmedia.readthedocs.org/media/pdf/rasterio/stable/rasterio.pdf 

(ʟʚʝʨʥʝʥʥʷ 11.08.2019) 

2. gdal.org - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çGDAL documentationè. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://gdal.org/  (ʟʚʝʨʥʝʥʥʷ 11.08.2019) 

 

  

https://buildmedia.readthedocs.org/media/pdf/rasterio/stable/rasterio.pdf
https://buildmedia.readthedocs.org/media/pdf/rasterio/stable/rasterio.pdf%20%20(дата%20зверн
https://gdal.org/
https://buildmedia.readthedocs.org/media/pdf/rasterio/stable/rasterio.pdf%20%20(дата%20зверн
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ʋɼʂ 004.42  

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɺʈʆɾɸʁʅʆʉʊɯ ɿɽʈʅʆɺʀʍ 

ʂʋʃʔʊʋʈ ʋ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʗʂɯʉʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɻʈʋʅʊʋ  

ɹʻʣʘʷ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʚʧʣʠʚʦʤ 

ʣʶʜʠʥʠ ʥʘ ʙʽʦʩʬʝʨʫ ʪʘ ʥʦʩʠʪʴ ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʤʠ ʤʝʰʢʘʻʤʦ, 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [1]. ʉʘʤʝ ˇʨʫʥʪ 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʟʘʛʘʣʦʤ. 

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʾ ʘʙʦ ʣʫʞʥʦʾ 

ʨʝʘʢʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʦ ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ, ʧʦʨʠʩʪʦʩʪʽ, ʜʦ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʾ, 

ʟʥʠʞʝʥʥʷ ʦʙʤʽʥʥʦʾ ʻʤʥʦʩʪʽ ʢʘʪʽʦʥʽʚ, ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʨʦʙʠʪʴ ʾʾ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ 

ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ. 

ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ɯʥʩʪʠʪʫʪʫ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʽ ʘʛʨʦʭʽʤʽʾ, ʥʠʥʽ ʙʣʠʟʴʢʦ 

20 % ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʙʨʫʜʥʝʥʦ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ [2]. ʊʦʤʫ ˇʨʫʥʪʠ ʧʦʪʨʝʙʫʶʪʴ 

ʪʨʠʚʘʣʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ (ʤʦʥʽʪʦʨʠʥʛʫ).  

ʅʘ ʦʩʥʦʚʽ ʦʧʨʘʮʴʦʚʘʥʠʭ ʜʘʥʠʭ ʟʽ ʩʪʘʪʝʡ ʪʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʧʣʦʱʽ ˇʨʫʥʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʢʦʨʦʯʫʶʪʴʩʷ. 

ʅʝʧʨʘʚʠʣʴʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʽ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʩʠʣʠʣʠ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ˇʨʫʥʪʽ. ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʦʙ'ʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʤʽʥʠ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʚʠʷʚʣʝʥʥʷ ʾʭ ʧʨʠʯʠʥ ʽ 

ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ̌ ʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʬʦʨʤʫʶʪʴ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ˇʨʫʥʪʽʚ[1].  

ʆʩʢʽʣʴʢʠ ˇʨʫʥʪʠ ʜʦʩʠʪʴ ʯʘʩʪʦ ʻ ʟʘʙʨʫʜʥʝʥʠʤʠ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʤʘ ʝʣʝʤʝʥʪʘʤʠ, 

ʪʦ ʜʣʷ ʥʠʭ ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʦʩʪʽ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʝʬʝʢʪ ʚʧʣʠʚʫ ʚʩʽʻʾ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ: 

ὤ В ὑ ὲ ρ,                      (1) 

ʜʝ: Zc ï ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ˇʨʫʥʪʽʚ; ʂci ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ iï

ʪʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʫ ʧʨʦʙʽ ˇʨʫʥʪʫ; n ï ʢʽʣʴʢʽʩʪʴ ʚʨʘʭʦʚʘʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ:  

ὑ ὅȾὅ̕       (2) 

ʘʙʦ 

 ὑ ὅȾː ˑ,̠                        (3) 

 ʜʝ: ʉ ï ʨʝʘʣʴʥʠʡ ʚʤʽʩʪ ʚʠʟʥʘʯʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ˇʨʫʥʪʽ, ʤʛ/ʢʛ; ʉʬ ï 

ʬʦʥʦʚʠʡ ʚʤʽʩʪ ʚʠʟʥʘʯʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ˇʨʫʥʪʽ, ʤʛ/ʢʛ; ɻɼʂ ï ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʝʥʦʾ ʨʝʯʦʚʠʥʠ, ʤʛ/ʢʛ. 

ʄʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʽʚ ʥʘ ʟʝʤʣʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʚʠʢʦʥʘʚʮʷʤʠ: 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦʤ ʋʢʨʘʾʥʠ, 

ɼʝʨʞʟʝʤʘʛʝʥʩʪʚʦʤ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʋɸɸʅ ʟʝʤʣʝʦʭʦʨʦʥʥʦʛʦ 

ʧʨʦʬʽʣʶ [3]. ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʭʽʤʽʟʘʮʽʾ, ʩʧʝʮʠʬʽʢʠ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʘʛʨʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʷʪʴ ʚ ʋʢʨʘʾʥʽ ʦʜʠʥ ʨʘʟ ʥʘ 4ï5 ʨʦʢʽʚ ʟʘ ʫʛʦʜʦʶ ʟ 

ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʜʝʨʞʘʚʥʽ ʦʙʣʘʩʥʽ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʮʝʥʪʨʠ ʦʭʦʨʦʥʠ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ ʽ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʄʝʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ð ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ, ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ˇʨʫʥʪʽʚ ʜʦ 

ʨʝʛʫʣʷʮʽʾ ʮʠʢʣʽʚ ʙʽʦʬʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ 

ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ, ʪʘ ʨʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ[4]. 
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ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʩʽʻʾ ʢʨʘʾʥʠ, ʘʣʝ, ʟ ʦʛʣʷʜʫ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʝʨʽʚʥʠʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʦʥʘ ʥʝ ʥʝʩʝ ʥʽʷʢʦʾ ʢʦʨʠʩʪʽ. ʊʦʤʫ, 

ʤʘʶʯʠ ʜʘʥʽ ʧʦ ʩʪʘʥʫ ʚʨʦʞʘʶ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʨ̌ʫʥʪʫ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʽ, 

ʤʦʞʥʘ  ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʪʘ ʜʦʧʦʤʘʛʘʪʠ ʢʝʨʽʚʥʠʢʘʤ ʫ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʽʚʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʚ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ̔ ʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ, ̫ ʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʤʘʪʠʯʥʫ ʩʪʘʪʠʩʪʠʢʫ, ʙʫʜʝ 

ʚʠʟʥʘʯʘʪʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʟʝʨʥʦʚʠʭ ʽ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  

ʨ̌ʫʥʪʫ. ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ 

ʚʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʽ ʧʨʠ ʮʴʦʤʫ ʜʦʧʦʤʦʞʝ ʥʝ ʟʤʝʥʰʫʚʘʪʠ 

ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʭʥʦʣʦʛʽʾ 

OLAP ʪʘ Data Mining. ʊʘʢʦʞ ʦʩʥʦʚʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʻ SQL-Server 

Integration Services (SSIS), ETL (extract, transform & load) ʪʘ Transact-SQL. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʨʦʞʘʡʥʦʩʪʽ 

ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʦʢʨʝʤʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʩʪʽ 

ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʛʨʫʥʪʘʭ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / ɺ. ɯ.ɻʘʣʽʤʦʚʘ, ɯ. ɺ. ʉʫʨʦʚʮʝʚ, ʆ. ʆ. ʂʨʘʚʯʝʥʢʦ, ʉ. ʂ. ɻʘʣʽʤʦʚ // ʀʥʪʝʨʥʘʫʢʘ ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.inter-

nauka.com/uploads/public/14543256613621.pdf. 

2. ɻʦʨʣʘʯʫʢ ɺ.ɺ. ʋʧʨʘʚʣʽʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ /ɺ.ɺ. ɻʦʨʣʘʯʫʢ. ï ʂ.: ɯʣʽʦʥ, 

2006. ï 376 ʩ. 

3. ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʟʝʤʝʣʴò (ʚʽʜ 19.06.2003 ˉ 962-IV). ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://zakon3.rada.gov.ua/laws/show/962-15. 

4. ʂʦʥʪʨʦʣʴ ʟʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʽ ʪʘ ʨʦʩʣʠʥʘʭ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʅʦʚʘ ʝʢʦʣʦʛʽʷ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

http://www.novaecologia.org/voecos-1589-1.html.  
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ʋɼʂ 004.4 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʑʆɼʆ 

ɺʀɹʆʈʋ ʊʋʈʀʉʊʀʏʅʀʍ ʄɸʈʐʈʋʊɯɺ  

ɹʫʨʛʝʣʘ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʇʝʨʝʜ ʢʦʞʥʦʶ ʣʶʜʠʥʦʶ, ʷʢʘ ʭʦʯʝ ʚʽʜʧʦʯʠʪʠ, ʩʪʦʾʪʴ ʚʠʙʽʨ: ʟʘʤʦʚʠʪʠ ʧʦʾʟʜʢʫ 

ʚʣʘʩʥʦʨʫʯ, ʯʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ ʪʫʨʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʟ ʛʦʪʦʚʠʭ ʪʫʨʽʚ ʧʽʜʙʝʨʫʪʴ ʜʣʷ 

ʚʘʩ ʥʘʡʢʨʘʱʠʡ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʫʨʠʩʪʠ ʦʙʠʨʘʶʪʴ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ, ʪʦʤʫ ʱʦ ʮʝ 

ʣʝʛʰʝ ʽ ʰʚʠʜʰʝ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʧʦʩʣʫʛʘʤʠ ʪʫʨʦʧʝʨʘʪʦʨʽʚ, ʪʫʨʠʩʪ ʚʪʨʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʚʽʜʘʪʠ ʜʝʷʢʽ ʚʠʜʘʪʥʽ ʤʽʩʮʷ, ʘʜʞʝ ʘʛʝʥʪ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʧʽʜʽʙʨʘʪʠ ʪʫʨ, ʚ ʷʢʦʤʫ ʟʘ 

ʢʦʨʦʪʢʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ ʧʦʢʘʞʫʪʴ ʚʩʝ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʩʝʨʚʽʩʫ, ʷʢʠʡ ʧʽʜʙʠʨʘʻ ʤʘʨʰʨʫʪʠ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʠʭ ʪʫʨʠʩʪʦʤ ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʙʫʜʝ ʘʢʪʫʘʣʴʥʠʤ. 

ʇʨʠ ʙʘʞʘʥʥʽ ʢʣʽʻʥʪʘ ʦʪʨʠʤʘʪʠ ʦʜʨʘʟʫ ʛʦʪʦʚʠʡ ʧʝʨʩʦʥʘʣʴʥʠʡ ʪʫʨ ʚʽʥ ʤʘʻ ʟʚôʷʟʘʪʠʩʷ 

ʟ ʪʫʨʦʧʝʨʘʪʦʨʦʤ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʡʦʤʫ ʟʘʧʨʦʧʦʥʫʶʪʴ ʪʫʨ, ʘʣʝ ʚ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʙʫʜʫʪʴ 

ʚʭʦʜʠʪʠ ʧʦʩʣʫʛʠ ʪʫʨʘʛʝʥʪʩʪʚʘ. ʄʦʷ ʤʝʪʘ ï ʤʘʢʩʠʤʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʫʚʘʪʠ ʡʦʛʦ ʽ 

ʧʨʠʩʪʦʩʫʚʘʪʠ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ, ʪʦʙʪʦ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʤʘʣʦʚʽʜʦʤʠʤ ʪʫʨʠʩʪʠʯʥʠʤ 

ʦʙ'ʻʢʪʘʤ ʜʦʩʪʫʧ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʪʫʨʠʩʪʽʚ. ɯʩʥʫʻ ʨʷʜ ʩʝʨʚʽʩʽʚ [1], [2], [3] ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʟʘʤʦʚʠʪʠ ʢʚʠʪʢʠ, ʛʦʪʝʣʽ ʪʘ ʝʢʩʢʫʨʩʽʾ. ɺ ʥʠʭ ʻ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɼʦ ʾʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ: ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʽ ʟʨʫʯʥʦ ʟʘʤʦʚʠʪʠ ʢʚʠʪʢʠ, ʛʦʪʝʣʽ, ʝʢʩʢʫʨʩʽʾ. ɸʣʝ ʽ ʻ ʤʽʥʫʩʠ: 

ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʚʽʜʘʪʠ ʥʝʧʦʧʫʣʷʨʥʽ ʤʽʩʮʷ, ʙʫʜʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ, ʟʤʽʥʠ ʪʨʘʥʩʧʦʨʪʫ 

ʜʣʷ ʧʦʜʦʨʦʞʽ, ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʫʚʘʪʠ ʜʘʪʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʾʟʜʢʠ. 

ʄʦʷ ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʩʭʦʞʦʛʦ ʩʝʨʚʽʩʫ, ʘʣʝ ʟ ʨʷʜʦʤ ʧʝʨʝʚʘʛ: ʩʠʩʪʝʤʘ ʙʫʜʝ 

ʩʘʤʦʩʪʽʡʥʦ ʙʫʜʫʚʘʪʠ ʤʘʨʰʨʫʪ ʟ ʧʨʠʚ'ʷʟʢʦʶ ʜʦ ʦʢʨʝʤʠʭ ʜʘʪ ʽ ʦʙ'ʻʢʪʽʚ, ʧʨʦʧʦʥʫʚʘʪʠʤʝ 

ʮʽʢʘʚʽ ʤʽʩʮʷ, ʷʢʽ ʪʫʨʠʩʪ ʤʦʞʝ ʚʽʜʚʽʜʘʪʠ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʪʘ ʽʥʪʝʨʝʩʽʚ ʪʫʨʠʩʪʫ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʮʽʢʘʚʽ 

ʤʽʩʮʷ, ʷʢʽ ʚʽʥ ʟʤʦʞʝ ʚʽʜʚʽʜʘʪʠ: ʪʝʘʪʨ, ʚʠʩʪʘʚʢʠ, ʤʫʟʝʡ, ʽʥʰʽ ʚʠʜʘʪʥʽ ʤʽʩʮʷ, ʨʝʩʪʦʨʘʥʠ ʟ 

ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʨʘʚʘʤʠ, ʪʦʱʦ. 

ʋ ʤʦʻʤʫ ʩʝʨʚʽʩʽ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʜʝʢʽʣʴʢʘ ʤʽʩʮʴ ʜʣʷ 

ʚʽʜʧʦʯʠʥʢʫ. ʎʝ ʙʫʜʝ ʟʨʫʯʥʦ ʢʦʣʠ ʪʫʨʠʩʪ ʟʘʭʦʯʝ ʚʽʜʚʽʜʘʪʠ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʠʜʘʪʥʠʭ ʤʽʩʮʴ, 

ʷʢʽ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʜʘʣʝʢʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʪʦʩʪʽ ʧʦʾʟʜʢʠ ʙʫʜʝ 

ʟʥʘʡʜʝʥʦ ʥʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʤʘʨʰʨʫʪʫ. ɹʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʫ, ʩʢʽʣʴʢʠ 

ʪʫʨʠʩʪ ʟʘʭʦʯʝ ʧʨʦʚʝʩʪʠ ʚ ʧʝʚʥʦʤʫ ʤʽʩʮʽ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ. 

 ɼʦʜʘʪʢʦʚʦʶ ʧʨʦʧʦʟʠʮʽʻʶ ʩʝʨʚʽʩʫ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʧʨʦʢʘʪ. 

ʎʝ ʙʫʜʝ ʟʨʫʯʥʦ ʜʣʷ ʪʠʭ, ʭʪʦ ʟʘʭʦʯʝ ʰʚʠʜʢʦ ʜʽʩʪʘʪʠʩʷ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʚ ʽʥʰʫ ʘʙʦ 

ʥʘʩʦʣʦʜʠʪʠʩʷ ʤʽʩʮʝʚʽʩʪʶ. 

 ɺ ʜʠʟʘʡʥʽ ʩʝʨʚʽʩʫ ʙʫʜʝ ʧʝʨʝʜʙʘʯʝʥʦ ʧʝʨʝʛʣʷʜ ʤʘʨʰʨʫʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʽʥ 

ʙʘʯʠʪʠʤʝ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʤʽʩʮʷ ʜʝ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʥʦʯʫʚʘʪʠ, ʧʦʾʩʪʠ, ʟ ʢʦʨʠʩʪʶ ʧʨʦʚʝʩʪʠ ʯʘʩ. ʂʦʨʠʩʪʫʚʘʯ ʟʘʚʞʜʠ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʚʽʡ 

ʤʘʨʰʨʫʪ. 
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ʈʠʩ. 1 ʇʨʠʢʣʘʜ ʩʝʨʚʽʩʫ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ ʧʦʜʦʨʦʞʽ 

ʌʫʥʢʮʽʾ ʷʢʽ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʩʝʨʚʽʩ: 

ǒ ʆʥʣʘʡʥ ʙʨʦʥʶʚʘʥʥʷ ʢʚʠʪʢʽʚ, ʛʦʪʝʣʽʚ, ʨʝʩʪʦʨʘʥʽʚ, ʝʢʩʢʫʨʩʽʡ; 

ǒ ɺʠʙʽʨ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʧʝʨʝʚʝʟʝʥʴ; 

ǒ ʇʝʨʝʛʣʷʜ ʽ ʟʤʽʥʘ ʤʘʨʰʨʫʪʫ ʧʦʜʦʨʦʞʽ; 

ǒ ʇʨʠʚôʷʟʢʘ ʤʽʩʮʷ ʽ ʜʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʨʰʨʫʪʫ; 

ǒ ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʜʘʪʥʠʭ ʤʽʩʮʴ, ʷʢʽ ʚʘʨʪʦ ʚʽʜʚʽʜʘʪʠ; 

ǒ ʄʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ ʭʦʨʦʰʫ ʢʦʤʧʘʥʽʶ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ; 

ǒ ɼʦʜʘʚʘʥʥʷ ʢʽʣʴʢʦʭ ʤʽʩʮʴ ʜʣʷ ʧʦʜʦʨʦʞʽ; 

ǒ ʃʦʢʘʣʽʟʘʮʽʷ ʧʽʜ ʋʢʨʘʾʥʫ; 

ǒ ʇʨʦʩʫʚʘʥʥʷ ʤʘʣʦʚʽʜʦʤʠʭ ʤʽʩʮʴ. 

ǒ ʄʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʧʨʦʢʘʪ 

ʆʪʞʝ, ʜʘʥʠʡ ʩʝʨʚʽʩ ʩʧʨʠʷʪʠʤʝ ʧʦʷʚʽ ʨʘʥʽʰʝ ʥʝʚʽʜʦʤʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ 

ʢʘʨʪʽ ʪʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʪʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʧʦ 

ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Triphearts.com [ ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ ]: ñɺʠʙʝʨʽʪʴ ʤʘʨʰʨʫʪ ʧʦʜʦʨʦʞʽ ʽ 

ʟʘʙʨʦʥʶʡʪʝ ʘʚʽʘʢʚʠʪʢʠ ʽ ʛʦʪʝʣʽ ʟʘ ʚʠʛʽʜʥʦʶ ʮʽʥʦʶò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://triphearts.com/ru/pilgrim (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 07.11.2019) 

2. Airbnb.com.ua [ ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ ]: ñʆʨʝʥʜʘ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, 

ʧʦʤʝʰʢʘʥʥʷ, ʚʨʘʞʝʥʥʷ ʪʘ ʤʽʩʮʷ - Airbnbò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.airbnb.com.ua/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 07.11.2019) 

3. Booking.com [ ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ ]: ñBooking.com | ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ | 

ʅʘʡʢʨʘʱʽ ʛʦʪʝʣʽ ʪʘ ʧʦʤʝʰʢʘʥʥʷò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.booking.com/index.uk.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 07.11.2019) 

https://triphearts.com/ru/pilgrim
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɸʅɸʃɯɿ ɿɸɼɸʏ ʋʇʈɸɺʃɯʅʅʗ ʈʋʍʆʄʀʄʀ ɿɸʉʆɹɸʄʀ ʋ ʌɽʈʄɽʈʉʔʂʀʍ 

ɻʆʉʇʆɼɸʈʉʊɺɸʍ 

ɺʘʱʝʥʦʢ ʆ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ɺ. 

ʇʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʩʧʝʮʪʝʭʥʽʢʠ, ʱʦ ʚʝʜʝ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʭʥʽʯʥʠʭ ʢʦʰʪʽʚ ʥʘ ʷʢʽʩʥʦ 

ʥʦʚʦʤʫ ʨʽʚʥʽ, ʦʜʥʦʯʘʩʥʦ ʚʟʘʻʤʦʟʘʣʝʞʥʠʡ ʟ ʫʩʝ ʙʽʣʴʰ ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʢʚʘʣʽʬʽʢʘʮʽʾ. ʊʽʣʴʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʦʧʝʨʘʪʦʨ, ʱʦ ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʟʥʘʥʥʷʤʠ ʽ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʚ ʩʪʘʥʽ ʘʜʝʢʚʘʪʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʬʝʨʤʝʨʩʴʢʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ. 

ʗʢʽʩʪʴ ʨʦʙʦʪʠ ʦʧʝʨʘʪʦʨʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʶʜʠʥʦ-

ʤʘʰʠʥʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ (Human Machine Interface - HMI)  [3]. ʇʽʜ ʪʝʨʤʽʥʦʤ ʣʶʜʠʥʦ-

ʤʘʰʠʥʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ  ʨʦʟʫʤʽʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ, ʟʘʚʜʘʥʥʷ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʦʧʝʨʘʪʦʨʘ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʥʘʜʘʥʥʷ ʩʠʩʪʝʤʦʶ ʥʝʦʙʭʽʜʥʦʾ ʥ̔ʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʦʨʫ, ʱʦ ʻ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʆʇʈ (ʦʩʦʙʦʶ, ʷʢʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ), ʽ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʢʝʨʫʶʯʠʭ 

ʨʽʰʝʥʴ, ʩʬʦʨʤʦʚʘʥʠʭ ʦʧʝʨʘʪʦʨʦʤ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʦʨʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ, ʜʦʩʪʫʧʥʦʤʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ 

ʦʧʝʨʘʪʦʨʦʤ [4]. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʦ ʪʝʨʤʽʥ çɺʽʟʫʘʣʽʟʘʮʽʷè. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʽ ʩʧʝʮʪʝʭʥʽʢʠ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʠʣʘʜʦʚʽ ʧʘʥʝʣʽ. ʇʨʠʣʘʜʦʚʘ ʧʘʥʝʣʴ, ʷʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʻ 

ʩʦʙʦʶ ʤʦʜʫʣʴʥʫ ʢʦʤʙʽʥʘʮʽʶ ʦʢʨʝʤʠʭ ʧʨʠʣʘʜʽʚ, ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʪʦʯʥʝ 

ʟʥʘʯʝʥʥʷ ʨʷʜʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ. 

ʇʨʠʣʘʜʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʦʢʨʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʢʽʥʯʝʥʽ ʬʽʟʠʯʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʞʦʨʩʪʢʦ ʬʽʢʩʫʶʪʴʩʷ ʟʘ 

ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʱʠʪʢʫ ʧʨʠʣʘʜʦʚʦʾ ʧʘʥʝʣʽ. ʋ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʧʘʨʘʤʝʪʨʽʚ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʽ ʦʩʦʙʣʠʚʦ ʦʜʠʥʠʮʽ ʩʧʝʮʪʝʭʥʽʢʠ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʟʙʽʣʴʰʝʥʥʽ ʯʠʩʣʘ ʚʽʜʦʙʨʘʞʫʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʨʽʰʝʥʥʷ ʪʷʛʥʝ ʨʷʜ ʥʘʩʣʽʜʢʽʚ. 

ɿʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʨʦʟʤʽʨʫ ʦʢʨʝʤʦʛʦ ʚʽʜʦʙʨʘʞʫʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʡʦʛʦ çʯʠʪʘʥʦʩʪʽè. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘʛʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʨʦʟʤʽʨ ʧʨʠʣʘʜʦʚʽʡ ʧʘʥʝʣʽ 

ʪʽʣʴʢʠ ʟʨʦʩʪʘʻ. 

ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʽʥʜʠʢʘʮʽʾ, 

ʷʢʘ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ, ʱʦ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʚʘʞʣʠʚʘ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʝʨʘʪʦʨʫ ʜʦʚʦʜʠʪʴʩʷ 

ʚʠʢʦʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʧʦ çʌʽʣʴʪʨʘʮʽʾè ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʻ ʯʠʥʥʠʢʦʤ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʜʣʠʰʢʦʚʝ ʧʩʠʭʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽ ʥʝʛʘʪʠʚʥʠʤ 

ʯʠʥʦʤ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʝʪʘʧʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʣʘʜʽʚ 

ʧʘʥʝʣʽ. ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʦʟʨʦʙʢʘ ʧʘʥʝʣʽ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʧʨʠʣʘʜʽʚ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʧʽʜ ʢʦʥʢʨʝʪʥʫ ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʘʙʦ ʦʜʠʥʠʮʽ ʩʧʝʮʪʝʭʥʽʢʠ) [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʧʨʠʣʘʜʽʚ ʜʣʷ ʽʥʰʦʾ ʤʦʜʝʣʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʘʙʦ ʦʜʠʥʠʮʽ ʩʧʝʮʪʝʭʥʽʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʫʪʨʫʜʥʝʥʦ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʤʽʥʠ ʜʠʟʘʡʥʫ ʽ ʢʦʤʧʦʥʦʚʢʠ ʦʢʨʝʤʠʭ ʧʨʠʣʘʜʽʚ ʘʙʦ ʚʩʽʻʾ ʧʘʥʝʣʽ ʮʽʣʢʦʤ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʊʽʣʴʢʠ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʠʭ ʧʨʦʮʝʜʫʨ ʥʘʩʪʫʧʥʘ ʚʝʨʩʽʷ ʧʨʠʣʘʜʦʚʦʾ ʧʘʥʝʣʽ ʤʦʞʝ ʙʫʪʠ 

ʟʘʤʦʚʣʝʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ [5]. 

ɿʘʜʘʯʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤʠʤʠ ʟʘʩʦʙʘʤʠ ʫ ʬʝʨʤʝʨʩʢɹʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʻ: 

- ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʽʚ; 

- ʦʙʣʽʢ ʨʝʩʫʨʩʽʚ ʪʘ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ; 

- ʽʥʪʝʛʨʘʮʽʷ ʢʽʣʴʢʦʭ ʦʙôʻʢʪʽʚ ʫ ʣʘʥʢʫ ʟ ʩʧʽʣʴʥʦʶ ʨʦʙʦʪʦʶ ʥʘ ʦʜʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ 
ʜʦʧʦʤʦʛʘ ʚʦʜʽʷʤ; 

ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʫ ʨʘʤʢʘʭ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʫʧʨʘʚʣʥ̔ʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ [1]. 

ʇʦʰʫʢ ʤʽʥʽʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʤʽʞ ʪʦʯʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʫʜʴ-ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʧʠʩʘʥʠʭ ʚ ʜʫʟʽ ʤʝʨʝʞʽ (ʪʠʧ ʜʦʨʽʛ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʾʟʥʠʭ 

ʯʘʩʪʠʥ). ʅʘʡʢʦʨʦʪʰʠʡ ʤʘʨʰʨʫʪ ʤʦʞʥʘ ʟʥʘʡʪʠ ʘʙʦ ʧʦ ʤʽʥʽʤʘʣʴʥʽʡ ʜʦʚʞʠʥʽ ʰʣʷʭʫ, ʘʙʦ ʟʘ 

ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʨʰʨʫʪʫ. ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʶʯʠʪʠ ʜʝʷʢʽ ʜʫʛʠ ʟ ʧʦʰʫʢʫ, ʥʘʧʨʠʢʣʘʜ, ʘʚʘʨʽʡʥʽ ʜʽʣʷʥʢʠ. ʈʝʟʫʣʴʪʘʪ 

ʧʦʰʫʢʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʢʘʨʪʽ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʢʪʘ ï ʤʘʨʰʨʫʪʫ. 

ʆʙʣʽʢ ʨʝʩʫʨʩʽʚ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

- ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ ʚʠʢʦʥʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ; 

- ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ ʽ ʦʙʣʽʢ ʚʨʦʞʘʡʥʦʩʪʽ; 

- ʄʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ; 

- ʄʦʥʽʪʦʨʠʥʛ ʟʘʧʨʘʚʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; 

- ʆʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. 
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http://dspace.nbuv.gov.ua/bitstream/handle/123456789/21158/26-Durnyak.pdf?sequence=1; 

3. çʉʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ Wialon Localè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://gurtam.com/ru/wialon/wialon-local; 

4. Omnicomm Online [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.omnicomm.ru/omnicomm-online/; 

5. ʈʘʩʢʠʥ ɼ. ʀʥʪʝʨʬʝʡʩ: ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʠʩʪʝʤ / ɼʞʝʬ ʈʘʩʢʠʥ., 2005. ï 250 ʩ. 
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ʋɼʂ 004.42 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʆɹʄɯʅʋ ʄʀʊʊɭɺʀʄʀ ʇʆɺɯɼʆʄʃɽʅʅʗʄʀ 

çʂʋʈɸʊʆʈè 
ɺʝʥʞʠʮʴʢʘ ʃ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ɿʘʜʘʯʝʶ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʨʝʞʝʚʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʘʙʦ ʫ ʤʝʨʝʞʽ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʢʫʚʘʥʥʷ ʫʯʥʷʤʠ, ʜʦʨʦʩʣʠʤʠ ʘʙʦ ʩʪʫʜʝʥʪʘʤʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʪ, ʨʦʟʨʘʭʦʚʘʥʦʶ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʈʦʙʦʪʘ ʯʘʪʘ: ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʚʚʦʜʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ (ʽʤôʷ, ʥʦʤʝʨ ip-

ʘʜʨʝʩʠ) ʪʘ ʥʘʪʠʩʢʦʤ ʢʥʦʧʢʠ çʇʽʜʢʣʶʯʠʪʠʩʴè. 

ʂʣ̔ʥ̒ʪ-ʩʝʨʚʝʨ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʙʣʦʢ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʩʪʫʚʘʥʥʷ ʩʤʩ-ʧʦʚʽʜʦʤʣʝʥʴ. 

ɿʘʜʘʯʝʶ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʝʨʚʝʨʘ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʘʙʦ ʜʽʟʥʘʪʠʩʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʡʦʛʦ ʮʽʢʘʚʠʪʴ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʤʝʥʶ. 

ɿʘʚʝʨʰʝʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ çʚʽʜʢʣʶʯʠʪʠʩʴè, ʘʙʦ 

ʟʘʢʨʠʪʪʷ ʧʨʦʛʨʘʤʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ API-Network. 

ɼʣʷ ʟʘʧʫʩʢʫ ʩʝʨʚʝʨʘ ʯʘʪ-ʣʠʩʪʫʚʘʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ 

ʦʙʣʘʜʥʘʥʥʷ: ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʟ ʧʨʦʮʝʩʦʨʦʤ ʥʝ ʥʠʞʯʝ IntelCorei3-U3000, 

ʦʙôʻʤʦʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʥʝ ʤʝʥʰʝ 4 ɻʙ (DDR4) ʪʘ ʚʽʜʝʦʘʜʘʧʪʝʨʦʤ ʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ ʥʠʞʯʝ ʥʽʞ IntelHDGraphics 510. 

ɼʣʷ ʟʘʧʫʩʢʫ ʢʣʽʻʥʪ ʯʘʪʘ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ ʦʙʣʘʜʥʘʥʥʷ: 

ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʟ ʧʨʦʮʝʩʦʨʦʤ ʥʝ ʥʠʞʯʝ IntelCorei3, ʦʙôʻʤʦʤ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤôʷʪʽ ʥʝ ʤʝʥʰʝ 1 ɻʙ (DDR3) ʪʘ ʚʽʜʝʦʘʜʘʧʪʝʨʦʤ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ ʥʠʞʯʝ ʥʽʞ 

NVidiaGeForce 8300. 

ʆʩʥʦʚʫ ʧʨʦʛʨʘʤʠ ʩʢʣʘʜʘʻ ʨʦʙʦʯʠʡ ʮʠʢʣ, ʱʦ ʻ ʪʠʧʦʚʠʤ ʜʣ ̫ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʢʣʘʩʠʯʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (C++, C#). ʉʫʪʴ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʪʽʣʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʪʦʪʦʶ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʩʪʘʥʫ ʪʘʡʤʝʨʘ 

ʧʨʦʛʨʘʤʠ: ʷʢʱʦ ʣʽʯʠʣʴʥʠʢ ʪʘʡʤʝʨʘ ʥʘʙʫʚ ʬʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʽʥʽʮʽʶʻʪʴʩʷ ʪʘ ʯʠ ʽʥʰʘ 

ʦʧʝʨʘʮʽʷ (ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʨʦʛʨʘʤʠ); ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ 

ʨʦʙʦʯʠʡ ʮʠʢʣ ʪʨʠʚʘʻ ʚʭʦʣʦʩʪʫ. ɹʣʦʢ-ʩʭʝʤʘ ʢʣʽʻʥʪʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʥʘ ʨʠʩ. 1, ʘ ʩʝʨʚʝʨʘ 

ï ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʠ ʢʣʽʻʥʪʘ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʠ ʩʝʨʚʝʨʘ 

ɺʩʴʦʛʦ ʫ ʧʨʦʛʨʘʤʽ ʢʣʽʻʥʪʘ ʧʝʨʝʜʙʘʯʝʥʦ ʩʽʤ ʦʩʥʦʚʥʠʭ ʨʦʙʦʯʠʭ ʩʪʘʥʽʚ, ʧʝʨʝʣʽʢ ʷʢʠʭ 

ʧʨʠʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʉʪʘʥʠ ʧʨʦʛʨʘʤʠ ʢʣʽʻʥʪʘ 

ʅʘʟʚʘ ʩʪʘʥʫ ʉʝʥʩ ʩʪʘʥʫ 

State_WAITING ʆʯʽʢʫʚʘʥʥʷ ʧʦʷʚʠ ʢʦʨʠʩʪʫʚʘʯʘ 

Game_On ɿʚʦʨʦʪʥʽʡ ʚʽʜʣʽʢ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʣʠʩʪʫʚʘʥʥʷ 

client_OnClientConnected ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʢʣʽʻʥʪʘ 

client_OnClientConnecting ʇʽʜʢʣʶʯʝʥʥʷ ʢʣʽʻʥʪʘ 

client_OnClientDisconnected ɺʜ̔ʢʣʶʯʝʥʥʷ ʢʣʽʻʥʪʘ 

client_OnClientError ʇʦʤʠʣʢʘ 

client_OnDataReceived ʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ 

ʋ ʧʨʦʛʨʘʤʽ ʩʝʨʚʝʨʘ ʧʝʨʝʜʙʘʯʝʥʦ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ ʨʦʙʦʯʠʭ ʩʪʘʥʽʚ, ʧʝʨʝʣʽʢ ʷʢʠʭ 

ʧʨʠʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 

ʉʪʘʥʠ ʧʨʦʛʨʘʤʠ ʩʝʨʚʝʨʘ 

ʂʣʘʩ ʇʨʠʟʥʘʯʝʥʥʷ 

server_OnClientConnected ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʢʣʽʻʥʪʘ ʟ ʩʝʨʚʝʨʦʤ 

server_OnclientDisconnected ɿʘʚʝʨʰʝʥʥʷ ʩʝʘʥʩʫ ʢʣʽʻʥʪʘ ʟ 

ʩʝʨʚʝʨʦʤ 

server_OnDataReceived ɺʽʜʧʨʘʚʢʘ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʜʦ ʢʣʽʻʥʪʘ 

server_OnServerError ʇʦʤʠʣʢʘ ʩʝʨʚʝʨʘ 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.  ʊʠʪʘʨʯʫʢ ɭ.ʆ. ɿʘʭʠʩʪ ʜʘʥʠʭ ʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʦʙʯʠʩʣʝʥʴ / 

ʂʚʻʪʥʠʡ ʈ.ʅ., ʊʠʪʘʨʯʫʢ ɭ.ʆ. //ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. ï 2014. ï ˉ5. ï ʩ. 77-

82. 

2. Peter Mell, Timothy Grance. The NIST Definition of Cloud Computing / National 

Institute of Standards and Technology / Rebecca M. Blank. ï Gaithersburg: NIST, 2011. ï 286 
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ʋɼʂ 004.4:371.2 

ʆʈɻɸʅɯɿɸʎɯʁʅɸ ʉʊʈʋʂʊʋʈɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʌʆʈʄʋɺɸʅʅʗ ʈʆɿʂʃɸɼʋ ɿɸʅʗʊʔ 

ɺʝʪʨʦʚʘ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʈʦʟʢʣʘʜ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ð ʚʘʞʣʠʚʠʡ ʜʦʢʫʤʝʥʪ ɿɺʆ, ʷʢʠʤ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʘʢʘʜʝʤʽʯʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ. 

ʈʦʟʨʦʙʣʶʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʦʢʨʝʤʦ. 

ʄʦʜʫʣʽ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ:  

¶ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ. 

ʄʦʜʫʣʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʪʘ 

ʦʧʨʘʮʶʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʦʢʫʤʝʥʪʠ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ʄʦʜʫʣʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪ ɹ

ʨʦʟʨʦʙʠ ʨʦʟʢʣʘʜʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ. 

ɿʛʽʜʥʦ ʜʦ ʜʽʘʛʨʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1, ʜʦ ʤʦʜʫʣʽʚ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ: 

¶ Specialty.exe, 

¶ Department_Cathedra.exe, 

¶ RedactExcel.exe, 

¶ Create_excel_spreading.dll, 

¶ Reading_excel_spreading.dll. 

 
ʈʠʩ. 1 ɼ̔ ʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ Department_Cathedra.exe ʦʧʝʨʘʪʦʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ 

ʬʦʨʤʫ ̒ʪʘ ʨʝʜʘʛʫ ̒ʩʪʨʫʢʪʫʨʫ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʚʥʦʩʠʪʴ ̔ʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʫʜʠʪʦʨʥʠʡ ʬʦʥʜ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 
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ʄʦʜʫʣʴ Specialty.exe ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʱʦ 

ʟʘʢʨʽʧʣʝʥʽ ʟʘ ʢʘʬʝʜʨʦʶ, ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʘʙʨʝʚʽʘʪʫʨʠ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʘ ʪʘʢʦʞ 

ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

RedactExcel.exe ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ ʪʘ ʚʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʠ ʚ ʜʦʢʫʤʝʥʪʽ 

çʅʘʚʯʘʣʴʥʠʡ ʧʣʘʥè. 

ɼʠʥʘʤʽʯʥʽ ʙʽʙʣʽʦʪʝʢʠ Create_excel_spreading.dll ʪʘ Reading_excel_spreading.dll 

ʩʪʚʦʨʝʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ h ʘʙʣʦʥʫ ʜʦʢʫʤʝʥʪʫ çʈʦʟʧʦʜʽʣ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʤʽʞ ʅʇʇè ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʟ ʥʠʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʙʽʙʣʽʦʪʝʢ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʻʜʠʥʠʡ ʰʘʙʣʦʥ 

ʜʦʢʫʤʝʥʪʫ, ʷʢʠʡ ʦʧʝʨʘʪʦʨ ʟʘʧʦʚʥʶʻ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʢʘʬʝʜʨʠ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʨʦʙʦʪʠ ʟ ʰʘʙʣʦʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʦʧʨʘʮʴʦʚʘʥʠʡ ʬʘʡʣ ʜʦ ʧʨʦʛʨʘʤʠ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʚʽʜʙʫʜʝʪʴʩʷ ʟʘʧʠʩ ʪʘ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

ɼʦ ʤʦʜʫʣʽʚ ʩʪʚʦʨʝʥʥʷ ʨʦʟʢʣʘʜʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

¶ Interface.exe 

¶ Form_timetable.exe 

 ʄʦʜʫʣʴ Interface.exe ʻ ʛʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ɸʈʄ ʟ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ 

(ʨʠʩ.2). ɺʽʢʥʦ ʤʦʜʫʣʷ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʦʜʨʘʟʫ ʧʽʩʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʦʧʝʨʘʪʦʨʘ ʚ ʩʠʩʪʝʤʽ. ɺʽʢʥʦ 

ʤʘʻ ʯʦʪʠʨʠ ʚʢʣʘʜʢʠ: çɸʫʜʠʪʦʨʽʾè, çɺʠʢʣʘʜʘʯʽè, çʉʬʦʨʤʫʚʘʪʠ ʨʦʟʢʣʘʜè, çʈʝʜʘʛʫʚʘʪʠ 

ʨʦʟʢʣʘʜè. 

ʅʘ ʚʢʣʘʜʮʽ çɸʫʜʠʪʦʨʽʾè ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʟʘʡʥʷʪʽʩʪʴ ʢʦʥʢʨʝʪʥʦʾ ʘʫʜʠʪʦʨʽʾ ʘʙʦ 

ʟʥʘʡʪʠ ʚʩʽ ʚʽʣʴʥʽ ʘʫʜʠʪʦʨʽʾ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʧʫ (ʟ ʥʝʦʙʭʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ). ʇʝʨʝʛʣʷʜʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʫʜʠʪʦʨʽʾ ʤʦʞʥʘ ʥʘ ʦʜʠʥ ʜʝʥʴ ʘʙʦ ʥʘ ʚʝʩʴ ʪʠʞʜʝʥʴ. 

ɺʢʣʘʜʢʘ çɺʠʢʣʘʜʘʯʽè, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʚʢʣʘʜʢʠ, ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʛʨʘʬʽʢ ʚʠʢʣʘʜʘʯʘ. ʊʘʢʦʞ ʤʦʞʥʘ ʬʽʣʴʪʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʢʦʥʢʨʝʪʥʦʶ ʜʠʩʮʠʧʣʽʥʦʶ, 

ʱʦ ʯʠʪʘʻ ʚʠʢʣʘʜʘʯ.  

ɺʢʣʘʜʢʘ çʉʬʦʨʤʫʚʘʪʠ ʨʦʟʢʣʘʜè ʩʪʚʦʨʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ 

ɿɺʆ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʩʪʚʦʨʝʥʥʷ ʨʦʟʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʬʘʢʫʣʴʪʝʪ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ, 

ʢʫʨʩ ʪʘ ʩʝʤʝʩʪʨ, ʥʘ ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʨʦʟʢʣʘʜ. ʇʦʪʽʤ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çɿʘʩʪʦʩʫʚʘʪʠè ʪʘ ʧʝʨʝʡʪʠ ʜʦ ʜʦʜʘʚʘʥʥʷ ʜʦ ʨʦʟʢʣʘʜʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ. 

ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ. 

ɿ ʦʩʥʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʦʧʝʨʘʪʦʨ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʚʠʱʝ ʦʧʠʩʘʥʠʭ ʤʦʜʫʣʽʚ. ɿ 

ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷè ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʚʩʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʤʦʜʫʣʽ.  

 
ʈʠʩ. 2 ʌʨʘʛʤʝʥʪ ʚʽʢʥʘ ʤʦʜʫʣʷ Interface.exe 

ʄʦʜʫʣʴ Form_timetable.exe ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʟ ʧʫʥʢʪʫ ʤʝʥʶ çʌʘʡʣè. ɺʽʥ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʟ ʨʦʟʢʣʘʜʦʤ. 
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ʋɼʂ 004.4 

ʇɽʈɽɺɸɻʀ ʆʅʃɸʁʅ-ʆʉɺɯʊʀ ʇɽʈɽɼ ʊʈɸɼʀʎɯʁʅʀʄ ʅɸɺʏɸʅʅʗʄ 

ɺʦʨʦʥ ʖ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ɺʠʢʣʠʢʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʣʝʜʞʘʤʠ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ: 

ʚʢʣʶʯʘʶʯʠ ʦʧʣʘʪʫ ʟʘ ʥʘʚʯʘʥʥʷ, ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʫ ʪʘ ʜʝʬʽʮʠʪ ʢʫʨʩʽʚ - ʟʤʫʰʫʶʪʴ 

ʙʘʛʘʪʴʦʭ ʩʪʫʜʝʥʪʽʚ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʠ. ɯʟ ʤʘʡʞʝ 3 

ʤʽʣʴʡʦʥʘʤʠ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʟʘʨʘʟ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʦʥʣʘʡʥ-ʢʫʨʩʘʭ, ʽ 6 ʤʽʣʴʡʦʥʘʤʠ ʪʠʭ, ʷʢʽ 

ʧʨʦʡʰʣʠ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʦʥʣʘʡʥ-ʢʫʨʩ, ʦʥʣʘʡʥ-ʦʩʚʽʪʘ ʷʚʥʦ ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʇʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʣʦ ʡʦʛʦ ʧʦʰʠʨʝʥʥʶ ʩʝʨʝʜ 

ʩʪʫʜʝʥʪʽʚ. ɺʩʝ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʫʜʝʥʪʠ - ʚʽʜ ʧʨʘʮʶʶʯʠʭ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʜʦ ʚʠʧʫʩʢʥʠʢʽʚ 

ʢhʦʣʠ ï ʤʘʶʪʴ ʯʠʤʘʣʦ ʧʨʠʯʠʥ ʧʨʦʡʪʠ ʚʩʽ ʘʙʦ ʜʝʷʢʽ ʢʫʨʩʠ ʧʦ ʩʚʦʾʡ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚ 

ɯʥʪʝʨʥʝʪʽ.  

ɺʽʜʤʽʥʥʦʩʪʽ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʦʛʨʘʤ ʪʘ ʢʫʨʩʽʚ. ɺʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʯʦʪʠʨʠʨʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ 

ʜʦ ʧʦʚʥʽʩʪʶ ʦʥʣʘʡʥ-ʢʦʣʝʜʞʽʚ, ʚʠʱʘ ʦʩʚʽʪʘ ʩʴʦʛʦʜʥʽ ʧʨʦʧʦʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʘʨʽʘʥʪʠ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʚʠʚʯʘʶʪʴ ʩʪʫʜʝʥʪʠ: ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʩʘʜʽʚʥʠʮʪʚʘ ʜʦ ʥʝʡʨʦʥʘʫʢʠ, ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʚ ɯʥʪʝʨʥʝʪʽ ʧʦʪʨʽʙʥʽ ʢʫʨʩʠ ʯʠ ʧʨʦʛʨʘʤʠ 

ʥʘʚʯʘʥʥʷ. ʉʪʫʜʝʥʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ ʚ ɯʥʪʝʨʥʝʪʽ - ʚʽʜ 

ʩʝʨʪʠʬʽʢʘʪʽʚ ʜʦ ʧʦʚʥʦʮʽʥʥʠʭ ʜʠʧʣʦʤʽʚ. 

ʄʝʥʰʽ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ. ʆʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʚʘʨʽʘʥʪʦʤ, ʥʽʞ 

ʪʨʘʜʠʮʽʡʥʽ ʫʥʽʚʝʨʩʠʪʝʪʠ. ʍʦʯʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʦʥʣʘʡʥ-ʜʠʧʣʦʤʽʚ ʚʽʜ 

ʧʨʦʚʽʜʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʚʽʪʫ ʪʘʢʦʞ ʜʦʚʝʜʝʪʴʩʷ ʟʘʧʣʘʪʠʪʠ ʥʝʤʘʣʫ ʩʫʤʫ ʛʨʦʰʝʡ, ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʦʪʥʷʤʠ ʙʝʟʢʦʰʪʦʚʥʠʤʠ ʦʥʣʘʡʥ-

ʨʝʩʫʨʩʘʤʠ. ʊʘʢʦʞ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʱʦʜʥʷ ʚʠʪʨʘʯʘʪʠ ʛʨʦʰʽ ʥʘ ʜʦʨʦʛʫ ʪʘ ʥʘ ʥʝʦʙʭʽʜʥʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʨʫʯʥʠʢʠ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʚ ɯʥʪʝʨʥʝʪʽ ʙʝʟʢʦʰʪʦʚʥʦ.  

ɹʽʣʴʰ ʢʦʤʬʦʨʪʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʈʝʢʣʘʤʥʽ ʨʦʣʠʢʠ, ʚ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʥʣʘʡʥ-ʩʪʫʜʝʥʪʠ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʫ ʧʽʞʘʤʽ, ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʟʦʙʨʘʞʫʶʪʴ ʦʜʥʫ ʟ 

ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʧʝʨʝʚʘʛ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ: ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʥ̫ʪʴ, ʥʘ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʙʫʚʘʪʠ 

ʬʽʟʠʯʥʦ. ʉʪʫʜʝʥʪʠ ʩʣʫʭʘʶʪʴ ʣʝʢʮʽʾ ʪʘ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʦʥʣʘʡʥ, ʥʘʜʩʠʣʘʶʯʠ ʾʭ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʙʫʚʘʪʠ ʚ ʟʘʪʦʨʘʭ, 

ʚʽʜʧʨʦʰʫʚʘʪʠʩʷ ʟ ʨʦʙʦʪʠ ʯʠ ʧʨʦʧʫʩʢʘʪʠ ʚʘʞʣʠʚʽ ʩʽʤʝʡʥʽ ʟʫʩʪʨʽʯʽ. 

ɿʨʫʯʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ. ʆʥʣʘʡʥ-ʢʫʨʩʠ ʜʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʥʫʚʘʪʠ 

ʩʚʽʡ ʯʘʩ ʜʣʷ ʥʘʚʯʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ, ʧʽʜʣʘʰʪʦʚʫʶʯʠ ʛʨʘʬʽʢ ʥʘʚʯʘʥʥʷ ʧʽʜ ʩʝʙʝ, ʘ ʥʝ ʥʘʚʧʘʢʠ. 

ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʥʝ ʟʚʽʣʴʥʷʶʯʠʩʴ ʟ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ. ʄʘʪʝʨʽʘʣ ʢʫʨʩʫ ʟʘʚʞʜʠ 

ʜʦʩʪʫʧʥʠʡ ʚ ɯʥʪʝʨʥʝʪʽ. ʋʩʽ ʮʽ ʧʝʨʝʚʘʛʠ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʟʙʘʣʘʥʩʫʚʘʪʠ ʨʦʙʦʯʽ ʪʘ 

ʩʽʤʝʡʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʟ ʥʘʚʯʘʥʥʷʤ. 

ɹʽʣʴʰʝ ʚʟʘʻʤʦʜʽʾ ʪʘ ʢʨʘʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʚʘʛʠ. ʍʦʯʘ ʽʩʥʫʶʪʴ ʩʫʧʝʨʝʯʣʠʚʽ 

ʜʦʢʘʟʠ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʪʘ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʦʜʥʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʚʥʠʤ: ʦʥʣʘʡʥ-ʢʫʨʩʠ ʧʨʦʧʦʥʫʶʪʴ ʩʦʨʦʤ'ʷʟʣʠʚʠʤ ʘʙʦ ʙʽʣʴʰ ʩʪʨʠʤʘʥʠʤ 

ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʷʭ ʢʣʘʩʫ ʣʝʛʰʝ, ʥʽʞ ʮʝ ʙʫʣʦ ʙ ʧʽʜ ʯʘʩ 

ʬʽʟʠʯʥʠʭ ʟʘʥʷʪʴ. ɼʝʷʢʽ ʩʪʫʜʝʥʪʠ ʥʘʚʽʪʴ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʢʨʘʱʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʦʥʣʘʡʥ-

ʢʣʘʩʘʭ ʯʝʨʝʟ ʚ̔ ʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦ ʧʝʨʝʙʫʚʘʪʠ ʚ ʢʣʘʩʽ. 

ʋʥʠʢʥʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʬʽʢʫ. ʇʽʜ ʯʘʩ ʩʥʽʛʦʚʠʭ ʟʘʤʝʪʽʚ ʪʘ ʛʨʦʟ ʜʝʷʢʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʦʞʫʪʴ ʩʢʘʩʦʚʫʚʘʪʠ ʟʘʥʷʪʪʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʨʫʭʫ ʩʪʫʜʝʥʪʽʚ. 

ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʧʨʦʧʫʩʪʠʪʠ ʚʘʞʣʠʚʽ ʟʘʥʷʪʪʷ ʚ ʢʣʘʩ̔, ʩʪʫʜʝʥʪʠ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʘʭ ʟʘʚʞʜʠ 

ʤʦʞʫʪʴ "ʚʽʜʚʽʜʫʚʘʪʠ" ʟʘʥʷʪʪʷ, ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʡʥʠʭ ʜʦʰʢʘʭ ʘʙʦ ʚ ʩʧʽʣʴʥʦʤʫ ʯʘʪʽ, 

ʚʯʘʩʥʦ ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʩʚʦʻʾ ʨʦʙʦʪʠ ʪʘ ʧʝʨʝʛʣʷʜʘʶʯʠ ʣʝʢʮʽʾ ʯʠ ʯʠʪʘʶʯʠ ʤʘʪʝʨʽʘʣʠ.  
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʚʦʾʭ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ. ʅʘʚʽʪʴ ʥʘʡʧʨʦʩʪʽʰʠʡ ʦʥʣʘʡʥ-ʢʫʨʩ 

ʚʠʤʘʛʘʻ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʚʠʯʦʢ, ʦʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS  ʚʜ̔ çLearning Management 

Systemè).  

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʣʘʜʘʯʘʤ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʨʩ ʜʣʷ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʫ ʩʪʫʜʝʥʪʽʚ. ʉʝʨʝʜ ʧʦʰʠʨʝʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʻ Blackboard, Canvas ʪʘ Moodle, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʜʦʩʪʫʧʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ. ʗʢʱʦ ʢʘʬʝʜʨʘ ʚʠʢʣʘʜʘʻ 

ʢʫʨʩ ʘʩʠʥʭʨʦʥʥʦ, ʪʦ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʣʝʢʮʽʾ ʪʘ ʤʘʪʝʨʽʘʣʠ ʢʫʨʩʫ, ʪʘʢʽ ʷʢ 

ʧʨʝʟʝʥʪʘʮʽʾ PowerPoint ʪʘ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʫ ʚʽʣʴʥʠʡ ʯʘʩ. ʆʜʥʘʢ ʩʠʥʭʨʦʥʥʽ ʢʫʨʩʠ 

ʚʠʤʘʛʘʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʯʘʪʠ ʘʙʦ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʉʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʢʫʨʩʦʚʽ ʟʘʚʜʘʥʥʷ ʯʝʨʝʟ LMS, ʨʦʟʤʽʱʫʶʯʠ ʾʭ ʥʘ ʜʠʩʢʫʩʽʡʥʠʭ 

ʬʦʨʫʤʘʭ ʪʘ ʟʘʚʘʥʪʘʞʫʶʯʠ ʟʘʚʜʘʥʥʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʩʠʣʘʥʥʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʱʦʙ 

ʧʦʜʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʜʦʢʫʤʝʥʪ ʚ ʩʠʩʪʝʤʽ Blackboard, ʩʪʫʜʝʥʪ ʤʦʞʝ ʥʘʪʠʩʥʫʪʠ ʧʝʚʥʝ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʘʚʜʘʥʥʷ, ʱʦʙ ʟʘʚʘʥʪʘʞʠʪʠ ʩʚʦʶ ʨʦʙʦʪʫ. ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ 

ʩʪʫʜʝʥʪʘʤ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʥʪʘʨʽʚ ʘʙʦ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ LMS. 

ʆʜʥʠʤ ʟ ʩʫʧʝʨʝʯʣʠʚʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʦʥʣʘʡʥ-ʦʩʚʽʪʽ ʻ ʦʨʛʘʥʽʟʘʮʽʷ 

ʝʢʟʘʤʝʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ɺʠʢʣʘʜʘʯʽ ʥʝ ʤʦʞʫʪʴ ʥʘʛʣʷʜʘʪʠ ʟʘ ʧʨʦʮʝʩʦʤ ʝʢʟʘʤʝʥʫʚʘʥʥʷ, 

ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʞʦʜʥʦʛʦ ʦʙʤʘʥʫ. ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, 

ʦʨʛʘʥʽʟʘʪʦʨʠ ʢʫʨʩʽʚ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ, ʱʦʙ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʙʘʞʘʶʪʴ ʦʪʨʠʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪʠ 

ʯʠ ʜʠʧʣʦʤʠ, ʚʽʜʚʽʜʫʚʘʣʠ ʮʝʥʪʨʠ ʜʣʷ ʟʜʘʯʽ ʝʢʟʘʤʝʥʽʚ, ʜʝ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʥʘʛʣʷʜʘʯʽ. 

ɸʣɹʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʝʢʟʘʤʝʥʫʚʘʥʥʷ. ʗʢʱʦ ʩʪʫʜʝʥʪ ʧʨʦʷʚʣʷʻ ʧʦʚʝʜʽʥʢʫ, ʷʢʘ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʘʥ, ʪʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩ ʤʦʞʝ ʧʦʧʝʨʝʜʠʪʠ ʚʠʢʣʘʜʘʯʘ. ʎʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʦʮʽʥʢʠ, ʟʥʘʭʦʜʷʯʠʩʴ ʜʘʣʝʢʦ ʚʽʜ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ 

ʦʨʛʘʥʽʟʘʪʦʨʘʤ ʢʫʨʩʽʚ ʚʧʝʚʥʝʥʽʩʪʴ, ʱʦ ʩʪʫʜʝʥʪʠ ʯʝʩʥʦ ʟʘʨʦʙʠʣʠ ʩʚʦʾ ʙʘʣʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ɿɸɼɸʏɸʍ 

ʉɽʃɽʂʎɯɰ ʊɺɸʈʀʅ 

ɻʣʠʚʘ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʊʚʘʨʠʥʥʠʮʪʚʦ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ. 

ɿʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʮʽʻʾ ʛʘʣʫʟʽ ʟʤʫʰʫʶʪʴ ʧʦʩʪʽʡʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʝʣʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʚʠʚʦʜʠʪʠ ʥʦʚʽ ʧʦʨʦʜʠ, ʷʢʽ ʙʫʣʠ ʙ ʜʦʩʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʽ ʧʨʠ ʮʴʦʤʫ ʩʪʽʡʢʠʤʠ ʜʦ ʭʚʦʨʦʙ, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʦʱʦ [1, ʩ. 25-31]. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʷʛʥʝʥʥʷ ʟʤʽʥ ʩʝʣʝʢʮʽʡʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʚʭʦʜʷʪʴ 

ʜʦ ʮʽʣʝʡ ʨʦʟʚʝʜʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ɺʘʞʣʠʚʦʶ ʣʘʥʢʦʶ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʛʝʥʝʪʠʯʥʘ ʦʮʽʥʢʘ ʪʚʘʨʠʥ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʚʘʨʠʥ ʟʘ ʙʘʛʘʪʴʤʘ ʢʘʪʝʛʦʨʽʷʤʠ ʧʦʢʘʟʥʠʢʽʚ [1, ʩ. 201-202]. 

ɸʚʪʦʨʠ ʩʪʘʪʪʽ çʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʧʨʦʛʨʘʤʘʭ ʨʦʟʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʪʘ ʾʭʥʽ ʥʘʩʣʽʜʢʠ 

ʜʣʷ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘè ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʫʯʘʩʥʝ ʪʚʘʨʠʥʥʠʮʪʚʦ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʩʧʣʝʪʥ̔ʥʽ ʙʘʛʘʪʴʦʭ ʥʘʫʢ, ʚʢʣʶʯʘʶʯʠ ʛʝʥʝʪʠʢʫ, ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʪʝʭʥʽʢʫ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ [2]. ʅʘ ʨʽʟʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫʧʨʘʚʣʷʪʠ ʩʝʣʝʢʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʚʝʩʪʠ ʧʣʝʤʽʥʥʠʡ ʦʙʣʽʢ [3]. ʇʨʦʪʝ, ʚ 

ʙʘʛʘʪʴʦʭ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝʤʦʞʣʠʚʦ ʚʽʜʩʪʝʞʠʪʠ, ʷʢʠʤ ʯʠʥʦʤ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʧʣʝʤʽʥʥʘ 

ʮʽʥʥʽʩʪʴ ʪʚʘʨʠʥ, ʘ ʪʦʤʫ ʡ ʦʮʽʥʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʊʘʢʦʞ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʦʙʨʦʙʣʷʶʪʴʩʷ ʜʘʥʽ ʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʫ ʮʽʣʢʦʤ 

ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʫʩʽʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ.   

ʆʛʣʷʜ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʧʣʝʤʽʥʥʦʛʦ ʦʙʣʽʢʫ ʧʨʦʛʨʘʤʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ. ʎʝ ʚʠʧʣʠʚʘʻ ʽʟ ʧʦʪʨʝʙʠ ʚʽʜʙʦʨʫ ʪʠʭ ʪʚʘʨʠʥ 

ʜʣʷ ʧʦʧʫʣʷʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʣʷ ʮʴʦʛʦ 

ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ ʻ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʧʘʜʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʦʟʥʘʢ. 

 ʋ ʧʽʜʨʫʯʥʠʢʫ çʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʩʝʣʝʢʮʽʾ ʫ ʪʚʘʨʠʥʥʠʮʪʚè̔ [1, ʩ. 160] ʚʠʟʥʘʯʝʥʦ ʨʷʜ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʘʥʠʭ (ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ), 

ʦʙʩʷʛ ʜʘʥʠʭ ʧʦ ʢʦʞʥʽʡ ʪʚʘʨʠʥʽ, ʢʦʨʝʢʪʥʽʩʪʴ ʽ ʧʦʚʥʦʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʢʫʜʠ 

ʚʢʣʶʯʘʶʪʴ ʫʩʽ ʬʘʢʪʦʨʠ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʽʨʦʛʽʜʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʫ ʯʠ ʽʥʰʫ ʦʟʥʘʢʫ 

ʧʦʨʦʜʠ.  

ʆʜʠʥ ʽʟ ʝʪʘʧʽʚ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ [4, c. 12] 

ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʝʨʝʜʘʯʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʾʾ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ (ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʮʽʥʢʘ 

ʛʝʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ, ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ, ʛʝʥʝʪʠʯʥʽ ʡ 

ʩʝʨʝʜʦʚʠʱʥʽ ʢʦʨʝʣʷʮʽʾ) ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʦʮʽʥʢʠ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥ ʟʘ 

ʦʢʨʝʤʠʤʠ ʦʟʥʘʢʘʤʠ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʾʭʥʴʦʾ ʪʦʯʥʦʩʪʽ ʘʙʦ ʥʘʜʽʡʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʢʦʤʙʽʥʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʩʝʣʝʢʮʽʡʥʽ ʽʥʜʝʢʩʠ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ ʧʣʝʤʽʥʥʦʾ 

ʮʽʥʥʦʩʪʽ ʽ ʟʥʘʯʝʥʴ ʝʢʦʥʦʤʽʯʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʧʨʠʡʤʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʽ ʩʝʣʝʢʮʽʡʥʽ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʽʜʙʦʨʫ ʪʘ ʧʽʜʙʦʨʫ ʪʚʘʨʠʥ[1, c. 202].    

ɺʘʨʪʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʦʙʯʠʩʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʦʮʽʥʦʢ  ̒ ʙʽʣɹh  ʜʦʩʪʦʚʽʨʥʠʤ ʪʘ 

ʧʦʣʝʛʰʫ ̒ ʧʦʨʽʚʥʷʥʥʷ ʪʚʘʨʠʥ ʫ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʘʭ ʚʽʜʙʦʨʫ, ʷʢʱʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

ʧʣʝʤʽʥʥʠʭ ʧʨʦʛʨʘʤ ʦʙôʻʜʥʫʶʪʴʩʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʦʙʨʦʙʢʫ ʪʘʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʠʪʠ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʘʜʞʝ ʚʽʜ ʢʦʨʝʢʪʥʦʩʪʽ ʦʮʽʥʦʢ ʪʘ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ 

ʟʘʣʝʞʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ.   

ʉʘʤʝ ʪʦʤʫ ʜʦʮʽʣʴʥʠʤ ̒  ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʟ ʷʢʦʛʦ 

ʙʫʜʝ ʜʦʧʦʤʘʛʘʪʠ ʬʘʭʽʚʮʷʤ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʫ ʟʘʜʘʯʘʭ ʩʝʣʝʢʮʽʾ. 
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ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʪʦʧʦʣʦʛʽʶ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ 

ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʟʘʜʘʯʘʭ ʩʝʣʝʢʮʽʾ. 

 

ʈʠʩ.  1 ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ 
ʗʢ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʭʥʦʣʦʛʽʾ OLAP ʪʘ Data 

Mining[5]. ʆʩʥʦʚʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʻ SQL-Server Integration Services (SSIS), ETL (extract, transform & load), 

Transact-SQL. 

ɼʣʷ ʦʮʽʥʢʠ ʛʝʥʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣ ̔ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʦʛʦ ʤʝʪʦʜ ʥʘʡʢʨʘʱʦʛʦ ʣʽʥʽʡʥʦʛʦ ʥʝʟʤʽʱʝʥʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ (BLUP). ɼʣʷ ʥʴʦʛʦ 

ʥʝʦʙʭʽʜʥʘ ʤʘʪʨʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʝʢʪʦʨʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʬʽʢʩʦʚʘʥʠʭ ʝʬʝʢʪʽʚ, 

ʚʠʧʘʜʢʦʚʠʭ ʝʬʝʢʪʽʚ, ʟʘʣʠʰʢʽʚ ʪʘ ʤʘʪʨʠʮʽ ʧʣʘʥʫ.  

ʇʨʠʢʣʘʜ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʪʨʽʙʥʦʾ ʜʣʷ ʦʮʽʥʢʠ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ ʙʫʛʘʾʚ-ʧʣʽʜʥʠʢʽʚ ʽ 

ʢʦʨʽʚ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ ʤʝʪʦʜʦʤ BLUP çʤʦʜʝʣʴ ʪʚʘʨʠʥʠè: 

¶ ID ʢʦʨʦʚʠ; 

¶ ID ʙʘʪʴʢʘ: 

¶ ID ʤʘʪʝʨʽ; 

¶ ID ʩʪʘʜʘ; 

¶ ʅʦʤʝʨ ʣʘʢʪʘʮʽʾ; 

¶ ɼʘʪʘ ʦʪʝʣʝʥʥʷ; 

¶ ʅʘʜʽʡ; 

¶ ɺʤʽʩʪ ʞʠʨʫ; 

¶ ɺʤʽʩʪ ʙʽʣʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʙʘʟʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʪʴ 

ʩʧʨʦʩʪʠʪʠ ʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʜʘʯ ʩʝʣʝʢʮʽʾ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ. 
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ʋɼʂ 004.9:631.338 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɿ ʋʇʈɸɺʃɯʅʅʗ ʄɽʈɽɾɽʖ 

ɻɯɼʈʆʇʆʅʀʍ ʉʀʉʊɽʄ 

ɻʦʣʦʚʘʪʝʥʢʦ ɸ. ɺ., ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ʆʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥ ̫

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʛʽʜʨʦʧʦʥʥʠʭ 

ʩʠʩʪʝʤ 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʛʽʜʨʦʧʦʥʥʠʭ ʩʠʩʪʝʤ 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʟʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʘʛʨʦʢʫʣʴʪʫʨ, ʷʢʽ 

ʚʠʨʦʱʫʶʪʴʩʷ  ʫ ʰʪʫʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ 

ɸʢʪʫʘʣʴʥʽʩʪʴ 

ɿʘʛʘʣʴʥʝ ʯʠʩʣʦ ʣʶʜʝʡ, ʱʦ ʞʠʚʫʪʴ ʥʘ ɿʝʤʣʽ, ʷʢʝ ʜʦʩʷʛʣʦ ʚ ʯʝʨʚʥʽ 2018 ʨʦʢʫ 7,6 ʤʣʨʜ 

ʣʶʜʝʡ[1]. ʋ ʟʚôʷʟʢʫ ʟ ʪʘʢʠʤʠ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʫ ʥʘʩʝʣʝʥʥʷ, ʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʾʭ 

ʧʦʪʨʝʙʠ. ʋ 2009 ʨʦʮʽ ʚʧʝʨʰʝ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʣʶʜʩʪʚʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʟʨʽʚʥʷʣʘʩʷ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʩʽʣʴʩʴʢʦʛʦ, ʩʢʣʘʚʰʠ 3,4 ʤʣʨʜ ʣʶʜʠʥʘ [2]. ɯ ʜʘʣʽ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ 

ʚʩʝ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʨʦʜʷʥʘʤʠ (ʪʦʙʪʦ ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ 

ʧʨʦʜʦʚʞʠʪʴ ʟʨʦʩʪʘʪʠ ʰʚʠʜʰʝ, ʥʽʞ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʚ ʮʽʣʦʤʫ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ 

ʦʩʪʘʥʥʽʤʠ (ʥʘ 2013 ʨʽʢ) ʜʘʥʠʤʠ [3] ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʦʪʨʝʙʠ ʚ ʨʝʩʫʨʩʘʭ 

ʧʝʨʰʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʾʞʘ, ʚʦʜʘ ʽ ʪ.ʜ. ɿʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʪʤʦʩʬʝʨʫ, ʟʝʤʣʶ, ʚʦʜʫ, ʪʦʰʦ. ɯ 

ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, 

ʚʠʧʘʩʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʽ ʪ.ʜ. ʆʜʥʠʤ ʽʟ ʚʠʭʦʜʽʚ ʟ ʜʘʥʦʾ ʩʠʪʫʘʮʽʾ ʻ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʛʽʜʨʦʧʦʥʥʠʤ ʩʧʦʩʦʙʦʤ. ʎʝ ʜʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʚ 

ʛʽʜʨʦʧʦʥʥʠʤ ʪʝʧʣʠʮʷʤ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʚʝʣʠʢʠʭ ʤʽʩʪ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. ɻʽʜʨʦʧʦʥʥʽ ʪʝʧʣʠʮʽ, ʱʦ ʦʩʥʘʱʝʥʽ ʩʠʩʪʝʤʘʤʠ LED 

ʦʩʚʽʪʣʝʥʥʷ, ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ, ʪʘʢʦʞ ʚʠʤʘʛʘʶʪʴ ʤʝʥʰʠʭ ʧʣʦʱ ʽ 

ʚʠʪʨʘʯʘʶʪʴ ʤʝʥʰʝ ʚʦʜʠ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʬʝʨʤʠ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʫʜ-ɹʷʢʠʭ ʨʦʩʣʠʥ ʛʽʜʨʦʧʦʥʥʠʤ ʤʝʪʦʜʦʤ ʽʩʥʫʶʪʴ ʜʫʞʝ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ, ʟʘ ʷʢʠʤʠ 

ʥʝʦʙʭʽʜʥʦ ʩʣʽʜʢʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʝʜʝʪʴʩʷ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʷʚʠ ʨʽʟʥʠʭ 

ʯʠʥʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʇʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʜʘʥʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʠ ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʧʦʧʝʨʝʜʠʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦ ʤʦʞʣʠʚʫ ʧʦʷʚʫ ʧʝʚʥʠʭ ʚʽʜʭʣʠʥʴ ʚʽʜ ʥʦʨʤʠ ʪʘ 

ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ ʮʽ ʚʽʜʭʠʣʝʥʥʷ. ɺʦʥʘ ʤʦʞʝ ʢʦʨʝʛʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʚ ʝʢʩʪʨʝʥʠʭ 

ʚʠʧʘʜʢʘʭ ʪʘʢ ʱʦʙ ʜʦʩʪʠʛʥʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʘʛʨʦʢʫʣʴʪʫʨ, ʪʘ ʥʘʜʘʚʘʪʠ 

ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʚ ʮʽʣʷʭ ʧ̔ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ.  

ʇʨʦʪʦʪʠʧ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ɼʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʣʘʥʦʚʘʥʽ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 

¶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ 

¶ ɿʙʽʨ ʜʘʥʠʭ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

¶ ʅʘʜʘʥʥʷ ʧʦʨʘʜ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

¶ ʇʦʙʫʜʦʚʘ ʟʚʽʪʥʦʩʪʽ   
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ʋɼʂ 004.62  

ʇʆʐʋʂ ʇɸʊɽʅʊɯɺ ʊɸ ʅɸʗɺʅʀʍ ʈɯʐɽʅʔ ʉʀʉʊɽʄ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ʇʆʗɺʀ ʐʂɯɼʃʀɺʀʍ ʈɽʏʆɺʀʅ ʋ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʇʈʆɼʋʂʊɸʍ. 

ɻʫʜʟʴ ʆ.ɺ. 

ʇʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ - ʧʦʰʫʢ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʽʚʥʷ ʪʝʭʥʽʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʧʨʘʚ ʚʣʘʩʥʠʢʘ ʦʭʦʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʚʣʘʩʥʠʢʽʚ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʚʠʥʘʭʽʜ, ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 

ʧʨʦʤʠʩʣʦʚʠʡ ʟʨʘʟʦʢ, ʟʥʘʢ ʜʣʷ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʦʙ'ʻʢʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʚʣʘʩʥʦʩʪʽ . 

ʇʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʚʠʢʦʥʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʧʘʪʝʥʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʝʪʦʶ ʷʢʠʭ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʘʪʝʥʪʥʦʾ ʩʠʪʫʘʮʽʾ ʦʙ'ʻʢʪʘ, ʷʢʠʡ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʘʙʦ ʥʘʜʘʥʥʷ 

ʧʨʘʚʦʚʦʾ ʦʭʦʨʦʥʠ. ʊʘʢʦʞ ʤʝʪʦʶ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʠʪʫʘʮʽʾ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚ ʥʘ ʦʙ'ʻʢʪʠ ʧʨʦʤʠʩʣʦʚʦʾ ʚʣʘʩʥʦʩʪʽ ʚ ʦʙʣʘʩʪʽ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙ'ʻʢʪ, ʱʦʙ ʧʦʧʝʨʝʜʠʪʠ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʽʥʰʠʭ ʚʣʘʩʥʠʢʽʚ 

ʯʠʥʥʠʭ ʦʭʦʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʟʘʷʚʥʠʢʽʚ. 

ʅʘ ʧʦʯʘʪʢʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʘʪʝʥʪʥʦʛʦ ʧʦʰʫʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʢʨʠʪʽ 

ʝʣʝʢʪʨʦʥʥʽ ʙʘʟʠ ʧʘʪʝʥʪʽʚ. ʉʝʨʝʜ ʪʘʢʠʭ ʙʘʟ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ: 

¶ USPTO[1] - ʧʦʚʥʦʪʝʢʩʪʦʚʘ ʙʘʟʘ ʜʘʥʠʭ ʧʘʪʝʥʪʥʦʛʦ ʚʽʜʦʤʩʪʚʘ ʉʐɸ, ʱʦ ʥʘʣʽʯʫʻ 

ʢʽʣʴʢʘ ʤʽʣʴʡʦʥʽʚ ʧʘʪʝʥʪʽʚ ʟ 1976 ʨ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʪʝʢʩʪʦʚʦʤʫ ʬʦʨʤʘʪʽ HTMLʪʘ 

ʛʨʘʬʽʯʥʦʤʫ ʬʦʨʤʘʪʽ TIFF. ʇʘʪʝʥʪʠ ʟ 1790 ʨ ʜʦ 1976 ʨ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʛʨʘʬʽʯʥʦʤʫ 

ʬʦʨʤʘʪʽ. 

¶ Canadian Patents Database[2] - ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʧʘʪʝʥʪʥʦʾ ʩʣʫʞʙʠ ʂʘʥʘʜʠ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʰʫʢʫ ʚ ʙʘʟʽ ʜʘʥʠʭ ʢʘʥʘʜʩʴʢʠʭ ʧʘʪʝʥʪʽʚ. ʇʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʧʦʰʫʢ. 

ʄʦʞʣʠʚʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʽʣʶʩʪʨʘʮʽʡ ʜʦ ʧʘʪʝʥʪʽʚ. ʋ ʙʘʟʽ ʜʘʥʠʭ ʧʦʥʘʜ 1.9 ʤʣʥ. 

ʇʘʪʝʥʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ 1869 ʨʦʢʫ. 

¶ Esp@cenet[3] - ɭʚʨʦʧʝʡʩʴʢʝ ʧʘʪʝʥʪʥʝ ʚʽʜʦʤʩʪʚʦ (European Patent Office). ɺ 

ʜʘʥʠʡ ʯʘʩ ʙʘʟʘ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 60 ʤʣʥ. ʧʘʪʝʥʪʥʠʭ ʟʘʷʚʦʢ ʽ ʧʘʪʝʥʪʽʚ. ʏʝʨʝʟ ʩʘʡʪ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʘʪʝʥʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʧʦʰʫʢ ʧʘʪʝʥʪʽʚ ʧʦ ɹɼ: "Worldwide", 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʘʪʝʥʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (EPO), ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʚʣʘʩʥʦʩʪʽ (WIPO). ɹʘʟʘ ʜʘʥʠʭ "Worldwide" ʜʦʟʚʦʣʷʻ ʰʫʢʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʧʘʪʝʥʪʥʽ ʜʦʢʫʤʝʥʪʠ ʟ ʙʽʣʴʰ ʥʽʞ 80 ʢʨʘʾʥ ʽ ʨʝʛʽʦʥʽʚ. ʎʝ ʥʘʡʙʽʣʴʰʝ ʟʽʙʨʘʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ ʚ Espacenet. ʋ ʙʘʟʘʭ ʜʘʥʠʭ çEP - esp @ cenetè ʽ çWIPO - esp @ cenet" ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʧʘʪʝʥʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʪʽʣʴʢʠ ʟʘ ʦʩʪʘʥʥ ̔ʜʚʘ ʨʦʢʠ. ʈʘʥʽʰʝ ʜʦʢʫʤʝʥʪʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ɹɼ "Worldwide". ʅʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʩʘʡʪʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʧʠʩʦʢ ʦʩʪʘʥʥʽʭ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʘʪʝʥʪʽʚ. ʇʦʰʫʢ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʘʣʝ ʜʣʷ 

ʛʘʨʘʥʪʽʾ ʜʦʮʽʣʴʥʦ ʧʦʚʪʦʨʠʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʥʘ ʤʦʚʽ ʢʨʘʥʾʠ, ʷʢʘ ʨʝʻʩʪʨʫʚʘʣʘ ʧʘʪʝʥʪ, 

ʪʘʢ ʷʢ ʥʝ ʫ ʚʩʽʭ ʧʘʪʝʥʪʘʭ ʧʨʠʩʫʪʥʽʡ ʘʥʛʣʽʡʩʴʢʠʡ ʧʝʨʝʢʣʘʜ ʥʘʟʚʠ ʽ ʨʝʬʝʨʘʪʫ. 

¶ ʋʂʈʇɸʊɽʅʊ - ʙʘʟʘ ʜʘʥʠʭ ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ. ʉʪʘʥʦʤ ʥʘ 01.12.2010 ʨʦʢʫ ʚʩʴʦʛʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 305840 ʜʦʢʫʤʝʥʪʽʚ, ʩʝʨʝʜ ʥʠʭ ʙʣʠʟʴʢʦ 100 ʪʠʩ. ʇʘʪʝʥʪʽʚ ʥʘ ʚʠʥʘʭʦʜʠ ʽ 55 

ʪʠʩ. ʇʘʪʝʥʪʽʚ ʥʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ. ʅʘ ʩʘʡʪʽ ʩʪʚʦʨʝʥʦ ʧʦʰʫʢʦʚʠʢ ʚ ɹɼ 'ɺʠʥʘʭʦʜʠ 

ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ", ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʚʽʜ 42 ʧʘʪʝʥʪʥʠʭ ʚʽʜʦʤʩʪʚ 

ʨʟ̔ʥʠʭ ʜʝʨʞʘʚ ʽ 2 ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɼʣʷ ʧʦʰʫʢʫ ʥʘʷʚʥʠʭ ʨʽʰʝʥʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ web-ʧʦʰʫʢʘʯ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʥʘʡʪʠ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʜʘʥʦʶ ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʪʘ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʨʽʰʝʥʥʷ. ʊʘʢʦʞ ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ ʧʨʦ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʷʢʽ ʪʘʢʦʞ ʚʠʩʚʽʪʣʶʶʪʴ 

ʧʨʦʙʣʝʤʘʪʠʢʫ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʨʽʰʝʥʥʷ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʆʪʞʝ, ʨʽʰʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʫ ʨʘʤʢʘʭ ʘʩʧʽʨʘʥʪʩʴʢʦʾ ʨʦʙʦʪʠ, ʧʨʦʧʥʫʻ -

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʧʦ ʧʦʪʦʯʥʦʤʫ ʟʘʨʘʞʝʥʥʶ ʤʽʢʦʪʢʩʠʥʘʤʠ ʧʦʩʽʚʽʚ ʟʝʨʥʦʚʠʭ, 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʩʪʘʜʽʾ ʾʭ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ), ʷʢ ʧʦʪʦʯʥʠʭ, ʪʘʢ ʽ ʧʨʦʛʥʦʟʦʚʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʧʦʰʠʨʝʥʥʷ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʪʘ ʩʪʘʥ ʧʦʩʽʚʫ ʥʘ ʧʦʣʷʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʥʘʷʚʥʠʭ ʨʽʰʝʥʴ ʥʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʧʽʜʭʦʜʠ, ʥʘ ʟʨʘʟʦʢ [5], ̫ ʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʫʤʦʚʠ ʧʝʨʝʜ ʮʚʽʪʽʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʨʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʢʦʣʦʩʘ 

ʩʧʦʨʘʤʠ ʛʨʠʙʽʚ. ʆʜʥʘʢ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʢʦʥʪʘʤʽʥʘʮʽʾ ʟʝʨʥʘ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫ 

ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʚʦʟʤʽʥʠ ʜʘʩʪʴ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʧʦʨʦʥʦʝhʥʥʷ ʧʣʩ̔ʥʷʚʠʭ, ʪʘʢ ʽ ʧʦʪʝʥʮ̔ ʡʥʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ.   

ʇʽʜʭʽʜ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʽʢʦʪʦʢʩʠʥʽʚ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ 

ʘʣʛʦʨʠʪʤʫ, ʱʦ ʘʥʘʣʽʟʫʚʘʪʠʤʝ ʟʽʙʨʘʥʽ ʧʦʪʦʯʥʽ ʜʘʥʽ ʱʦʜʦ ʨʽʚʥʷ ʟʘʨʘʞʝʥʥʷ, ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʦʢ ʟʙʦʨʫ ʟʨʘʟʢʽʚ ʪʘ ʩʪʘʜʽʾ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, ʧʦʪʦʯʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʽʜʦʤʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʢʽʚ. ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʥʦʚʽ ʤʦʞʣʠʚʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʧʦʷʚʫ ʛʨʠʙʢʽʚ ʥʘ ʧʦʣʽ  

ʇʦʰʫʢ ʘʥʘʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʨʠʥʢʫ ʥʝ ʜʘʚ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʪʝ ʽʩʥʫʶʪʴ 

ʢʦʤʧʘʥʽʾ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʨʦʙʢʫ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ çMachine 

learningè.  ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʧʨʘʚʠʣʴʥʝ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʟʘʤʦʚʠʪʠ 

ʨʦʟʨʦʙʢʫ. ʉʝʨʝʜ ʪʘʢʠʭ ʢʦʤʧʘʥʽʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ : 

¶ Evergreens (https://evergreens.com.ua/ru/products/artificial-intelligence/machine-

learning.html), 

¶ N-iX (https://www.n-ix.com/machine-learning-ai/). 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. USPTO [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.uspto.gov/patents-application-process/search-patents.  

2. Canadian Intellectual Property Office [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: http://patents.ic.gc.ca/opic-cipo/cpd/eng/search/advanced.html.  

3. Espacenet [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://worldwide.espacenet.com/?locale=en_EP.  

4. ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ʋʢʨʘʾʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ" 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://ukrpatent.org/uk.  

5. A neural network model for prediction of deoxynivalenol content in wheat grain based 

on weather data and preceding crop [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://web.vscht.cz/~hajslovj/publications/klem_don_pse_vol53_p421-429.pdf. 

 

 

  

https://evergreens.com.ua/ru/products/artificial-intelligence/machine-learning.html
https://evergreens.com.ua/ru/products/artificial-intelligence/machine-learning.html
https://www.n-ix.com/machine-learning-ai/
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ʉʀʉʊɽʄʀ ɹɽɿʇɽʂʀ ɼʃʗ ʈʆɿʋʄʅʀʍ ɸɻʈɸʈʅʆ-ʇʈʆʄʀʉʃʆɺʀʍ 

ʂʆʄʇʃɽʂʉɯɺ 

ɼʘʢʦʚʘ ʃ.ɺ., ɼʘʢʦʚ ʉ.ʖ. 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ 

ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʜʞʝʨʝʣʘʭ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦ ʜʦ ʟʘʭʠʩʪʫ 

ʩʠʩʪʝʤ IoT ʪʘ IIoT ʘʣʝ ʦʩʥʦʚʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʭ ʤʝʨʝʞ ʦʩʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʟʘʭʠʩʪʫ ʮʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʦʩʥʦʚʘʥʘ ʥʘ ʟʘʢʨʠʪʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʘʥʘʣʽʟʫ ʪʠʧʽʚ ʘʪʘʢ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʠʛʥʘʪʫʨʥʠʭ ʘʙʦ ʩʧʦʩʪʝʨʝʞʥʠʭ ʤʝʪʦʜʽʚ. ɺ ʩʚʦʶ ʯʝʨʛʫ ɸʇʂ ʤʘʶʪʴ 

ʙʽʣʴʰ ʯʫʪʣʠʚʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʨʦʙʠʪʴ ʤʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʙʽʣʴʰ ʚʫʟʴʢʫ. 

ɿʘʭʠʩʪ ɸʇʂ ʷʚʣʷʻ ʩʦʙʦʶ ʝʢʦʥʦʤʽʯʥʫ ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ 

ʟʘʭʠʩʪʫ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʡʚʠʱʽʡ ʧʨʽʦʨʠʪʝʪ ʜʣʷ ʜʝʨʞʘʚʥʦʛʦ ʘʧʘʨʘʪʫ ʋʢʨʘʾʥʠ [1,2]. 

ɺ ʜʞʝʨʝʣʘʭ [3,4,5] ʫʢʘʟʘʥʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ, ʘʣʝ ʚʩʽ ʮʽ ʤʝʪʦʜʠ ʥʝ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʨʦʟʫʤʥʽ ɸʇʂ, ʪʘ ʙʽʣʴʰʽʩʪʴ ʭ ʥʠʭ ʘʜʘʧʪʦʚʘʥʽ 

ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ. 

ʊʦʤʫ ʚʚʘʞʘʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʜʣʷ ʨʦʟʫʤʥʠʭ 

ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʥʝʦʙʭʽʜʥʦʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʩʫʯʘʩʥʽ 

ʘʛʨʘʨʽʾ ʟʤʦʞʫʪʴ ʧʝʨʝʡʪʠ ʥʘ ʢʝʨʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʙʽʣʴʰ ʰʚʠʜʰʝ. 

ɺʩʪʫʧ 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʘʛʨʘʨʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʥʘʙʠʨʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʦʢ 

ʽ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʥʘ ʨʠʥʢʫ ʜʝ ʢʦʥʢʫʨʝʥʮʽʷ 

ʩʪʘʥʦʚʠʪʴ ʩʚʦʾ ʫʤʦʚʠ. ɼʝʷʢʽ ʟʘʧʘʜʥʽ ʢʨʘʾʥʠ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʛʨʘʨʥʦ-

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɸʣʝ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ʢʦʥʢʫʨʝʥʮʽʷ ʤʘʻ ʥʝ ʩʘʤʠʡ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʷʢ ʱʦ ʮʝ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʘʙʦ ʩʠʨʦʚʠʥʘ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ 

ʧʝʨʰʝʨʝʩʫʨʩʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʢʘʥʠʥʠ, ʪʦʱʦ, ʷʢʽʩʪʴ ʮʴʦʛʦ ʪʦʚʘʨʫ ʤʘʻ ʙʫʪʠ 

ʟʘʬ̔ʢʩʦʚʘʥʘ ʩʪʘʥʜʘʨʪʦʤ. 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʛʨʘʨʥʠʭ-ʢʦʤʧʣʝʢʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ ʦʙôʻʤ ʩʙʽʨʫ ʫʨʦʞʘʶ ʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʧʦʜʘʯʽ ʜʦʙʨʠʚʘ ʪʘ ʧʦʣʠʚʫ, ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʘʤʦʚʥʠʢʘʤʠ. 

ɸʣʝ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ʮ ̔ ʤʝʪʦʜʠ ʤʘʶʪʴ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʘʭ ʪʘ ʷʢ ʥʘʥʝʩʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʪʘʢ ʤʦʞʝ 

ʧʦʰʢʦʜʠʪʠ ʷʢ ʦʙʣʘʜʥʘʥʥʷ ʪʘʢ ʽ ʧʦʛʽʨʰʠʪʠ ʘʙʦ ʟʦʚʩʽʤ ʟʥʠʱʽʪʠ ʧʨʠʙʫʪʦʢ. 

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʪʘ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚʚʘʞʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʨʽʰʝʥʴ ʚ ʧʨʦʤʠʩʣʦʚʠʡ ʧʨʦʮʝʩ. 

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ  

ʈʦʟʫʤʥʽ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚ ̔ ʢʦʤʧʣʝʢʩʠ (ɸʇʂ) ï ʮʝ ʘʛʨʘʨʥʽ ʩʠʩʪʝʤʠ ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ, ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʦʙôʻʜʥʘʥʠʭ ʟ ʤʝʪʦʶ ʟʙʠʨʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, 

ʽʥʬʦʨʤʘʮʽʾ ʦ ʩʪʘʥʫ ʫʨʦʞʘʶ, ʷʢʫ ʬʝʨʤʝʨ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ  ʩʚʦʾʭ ʽʥʪʝʨʝʩʘʭ. 

ʇʨʠʩʪʨʦʷʤʠ ʜʣʷ ʩʙʽʨʫ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʪʘʢʽ ʨʝʯʽ ʷʢ: ʜʨʦʥʠ, ʩʝʥʩʦʨʠ, 

ʜʘʪʯʠʢʠ (ʚʦʣʦʛʦʩʪʽ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ, ph, tds), ʪʦʱʦ.  

ʉʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʩʪʘʥʜʘʨʪʽʚ GSM, 

3Gpp, Wi-Fi, Bluetooth, ʩʪʘʥʜʘʨʪʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ Ethernet. 

ɼʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠ ʤʘʶʪʴ ʜʫʞʝ ʟʥʘʯʥʽ ʚʨʘʟʣʠʚʦʩʪʽ, ʷʢʽ ʚʞʝ ʥʝʦʜʥʦʢʨʘʪʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢ̔ ʚʠʚʦʜʠʣʠ ʟ ʣʘʜʫ ʙʫʟʠ ʜʘʥʠʭ, 

ʧʽʜʤʽʥʶʚʘʣʠ ʜʘʥʽ, ʙʣʦʢʫʚʘʣʠ ʨʦʙʦʪʫ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʧʨʠʩʪʨʦʾʚ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ɸʇʂ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ, 

ʘ ʩʘʤʝ ʚʠʟʥʘʯʠʪʠ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʢ ʤʦʞʣʠʚʠʤ ʪʠʧʘʤ ʘʪʘʢʠ ʥʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ɿʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʥʝʟʘʢʦʥʥʦʾ ʟʤʽʥʠ. ɺʙʫʜʦʚʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʠʷʚʣʝʥʥʷ 

ʥʝʟʘʢʦʥʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʟʤʽʥʠ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʪʠʥ ʢʦʨʧʫʩʫ ʧʨʠʩʪʨʦʶ ʘʙʦ ʚʠʣʫʯʝʥʥʷ 

ʯʘʩʪʠʥʠ ʧʨʠʩʪʨʦʶ). ʉʠʛʥʘʣʠ ʧʨʦ ʥʝʟʘʢʦʥʥʫ ʟʤʽʥʫ ʤʦʞʥʘ ʨʘʟʦʤ ʟ ʧʦʪʦʢʦʤ ʜʘʥʠʭ 

ʧʝʨʝʜʘʚʘʪʠ ʚ ʭʤʘʨʫ, ʚʦʥʠ ʩʣʫʞʘʪʴ ʦʧʦʚʽʱʝʥʥʷʤ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʮʠʭ ʧʦʜʽʡ. 

ʇʦʙʫʜʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʭʠʱʝʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʉʣʽʜ 

ʧʝʨʝʜʙʘʯʠʪʠ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ (ʥʘʧʨʠʢʣʘʜ, ʟʘʭʠʱʝʥʝ ʽ ʟʘʰʠʬʨʦʚʘʥʝ ʩʭʦʚʠʱʝ ʘʙʦ ʬʫʥʢʮʽʶ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʘʟʽ ʤʦʜʫʣʷ TPM). ɺʩʽ ʮʽ ʬʫʥʢʮʽʾ ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʧʨʠʩʪʨʦʾʚ 

ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʭʠʩʪʠʪʠ ʚʩʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɿʘʭʠʩʪ ʧʽʜ ʯʘʩ ʦʥʦʚʣʝʥʥʷ. ʅʘ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʠʩʪʨʦʶ 

ʜʦʚʦʜʠʪʴʩʷ ʦʥʦʚʣʶʚʘʪʠ ʚʙʫʜʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʝʟʧʝʯʥʽ ʩʧʦʩʦʙʠ ʫʩʪʘʥʦʚʢʠ 

ʦʥʦʚʣʝʥʴ ʽ ʬʫʥʢʮʽʾ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʝʨʩʽʡ ʚʙʫʜʦʚʘʥʦʛʦ ʇʆ, 

ʧʝʨʝʜʙʘʯʝʥʽ ʱʝ ʥʘ ʝʪʘʧʽ ʩʢʣʘʜʘʥʥʷ ʧʨʠʩʪʨʦʶ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʧʨʠʩʪʨʦʶ ʧʽʜ ʯʘʩ 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʧʽʩʣʷ ʥʴʦʛʦ. 

ɺʠʩʥʦʚʦʢ 

ɸʥʘʣʽʟ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʩʠʩʪʝʤ ʚ ʨʦʟʫʤʥʠʭ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʧʦʢʘʟʘʚ ʱʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʚ ʨʦʟʫʤʥʠʭ ɸʇʂ ʷʢʽ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʮʽʾ ʤʘʶʪʴ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʢʽʜʣʠʚʠʭ ʟʘʩʦʙʽʚ ʷʢʽ ʤʦʞʫʪʴ ʟʘʜʘʪʠ ʟʥʘʯʥʽ ʟʙʠʪʢʠ ʷʢ 

ʘʛʨʘʨʽʶ ʪʘʢ ʽ ʥʘʥʝʩʪʠ ʟʥʘʯʥʠʡ ʫʨʦʥ ʜʝʨʞʘʚʽ ʪʘʢ ʷʢ ʟʘʭʠʩʪ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʩʬʝʨʽ ʘʛʨʦʥʦʤʽʾ 

ʥʦʩʷʪʴ ʩʦʙʦʶ ʜʝʨʞʘʚʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ, ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʟʘʛʨʦʟʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʦʟʫʤʥʠʭ ɸʇʂ ̫ ʢʽ ʜʦʧʦʤʦʞʫʪʴ ʨʝʘʣʴʥʦ ʟʨʦʟʫʤʽʪʠ ʟʘʛʨʦʟʫ ʪʘ 

ʧʨʠʡʥʷʪʠ ʘʜʝʢʚʘʪʥʽ ʤʝʨʠ ʙʝʟʧʝʢʠ ʱʦ ʟʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʟʥʘʯʥʠʤ ʟʙʠʪʢʘʤ ʚ ʮʽʻʾ ʩʬʝʨʽ 

ʜʽʷʣʴʥʦʩʪʽ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.9:004.457 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʉɽʈɺɯʉɯɺ ʅɸ ʆʉʅʆɺɯ 

ʈɽʃʗʎɯʁʅʀʍ ɹɸɿ ɼɸʅʀʍ 

ɼʘʨʯʫʢ ʆ. ɹ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ. ɺ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʟ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ 

ʚ ʻʜʠʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʘʥʘʣʽʟʫ, ʷʢ 

ʚʽʜ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʜʞʝʨʝʣʘ ʜʣʷ, ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

ʧʽʜ ʟʤʽʥʶʚʘʥʽ ʽʥʪʝʨʝʩʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʩʢʣʘʜʽ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ ʧʨʦʝʢʪʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ-ʘʥʘʣʽʪʠʢʫ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʟʘʛʘʣʴʥʫ ʦʙôʻʢʪʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ ʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ɯʉ; 

2. ɼʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʩʧʦʩʦʙʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʤʽʞ ɯʉ;  

3. ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ;  

4. ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʽʥʪʝʛʨʘʮʽʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʝʣʷʮʽʡʥʦʾ ʉʂɹɼ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʫ ʽʥʪʝʛʨʘʮʽʾ ɯʉ ʥʘ ʦʩʥʦʚʽ 

ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʜʦʩʪʫʧʫ ʜʦ ɯʉ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʩʧʽʣʴʥʽ ʽʥʪʝʨʝʩʠ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʢʣʘʚʰʠ ʜʣʷ ʥʠʭ ʫʥʽʬʽʢʦʚʘʥʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʽʻʨʘʨʭʽʶ ʧʦʪʨʝʙ. 

 
ʈʠʩ. 1 ɸʨʭʽʪʝʢʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʰʠʥʦʟʯʠʪʫʚʘʥʽ ʤʝʪʘʜʘʥʘʫʢʥʽ ʧʨʦʛʣʷʜʘʶʪʴʩʷ, ʩʪʚʦʨʶʶʪʴʩʷ ʽ 

ʨʝʜʘʛʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʆʧʠʩ ʧʨʦʪʦʢʦʣʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ 

ʟʘʜʘʶʪʴ ʧʨʘʚʠʣʘ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ɹɼ, ʩʪʨʫʢʪʫʨʫ ʧʨʦʪʦʢʦʣʫ ʽ ʧʨʘʚʠʣʘ ʧʝʨʝʚʽʨʢʠ 

ʽʤʧʦʨʪʦʚʘʥʠʭ ʜʘʥʠʭ. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ, ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʤʝʪʦʜʦʣʦʛʽʻʶ 

ETL, ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʤʦʜʫʣʽʚ: ʤʦʜʫʣʽ ʝʢʩʧʦʨʪʫ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʽʤʧʦʨʪʫ 

(ʨʠʩ. 2). 
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ʈʠʩ. 2 ʉʢʣʘʜʦʚʽ ʤʦʜʝʣʽ ʧʨʦʪʦʢʦʣʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ  ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʉʪʘʥʜʘʨʪ ʦʧʠʩʫ ï ʨʦʟʤʽʪʢʘ XML ;  

¶ ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï C#; 

ʆʧʠʩʘʥʠʡ ʤʝʭʘʥʽʟʤ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʪʝʤʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ, ʘʧʨʦʙʦʚʘʥʦ ʫ ʨʦʙʦʯʦʤʫ ʧʨʦʮʝʩʽ ʇʨɸʊ 

çɼʘʪʘʛʨʫʧè ʧʨʠ ʩʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʚ ʨʽʟʥʦʨʽʜʥʽʡ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʜʦʩʠʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʘ, ʘʣʝ ʥʝ ʧʦʟʙʘʚʣʝʥʘ ʥʝʜʦʣʽʢʽʚ: 

¶ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʦʾ ɯʉ, ʻ ʚʠʩʦʢʘ ʤʦʞʣʠʚʽʩʪʴ, ʱʦ ʜʦʚʝʜʝʪʴʩʷ 
ʦʧʠʩʫʚʘʪʠ ʥʦʚʠʡ ʧʨʦʪʦʢʦʣ ʦʙʤʽʥʫ; 

¶ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʘʪʠ ʚ ʬʘʡʣʠ ʧʨʦʪʦʢʦʣʽʚ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ;  

¶ ʥʝʦʙʭʽʜʥʦ ʯʘʩʪʦ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʬʘʡʣ ʧʨʦʪʦʢʦʣʫ: ʛʨʫʧʫʚʘʪʠ ʜʘʥʽ ʱʦʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʦʟʥʘʢʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʦʢʨʝʤʽ ʪʘʙʣʠʮʽ ʧʦ ʧʣʘʪʽʞʢʘʭ, 

ʚʽʜʧʨʘʚʣʝʥʠʭ ʢʦʞʥʠʤ ʟ ʢʣʽʻʥʪʽʚ).  

ɺʩʽ ʧʝʨʝʣʽʯʝʥʽ ʪʘ ʽʥʰʽ ʟʘʚʜʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ, ʨʦʟʰʠʨʶʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʦʧʠʩʫ ʘʪʨʠʙʫʪʽʚ ʧʨʦʪʦʢʦʣʽʚ ʽ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʋɼʂ 004.4 

ʈʆɿʈɸʍʋʅʆʂ çɽʂʆʃʆɻɯʏʅʆɻʆ ɺɯɼɹʀʊʂʋ ʃʖɼʀʅʀè 

ɿʠʤʘ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʩʬʝʨ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʻ ʝʢʦʣʦʛʽʷ. ɺʦʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʰʝ ʟʜʦʨʦʚôʷ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ. ʅʘʰʘ ʧʣʘʥʝʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʤʝʞʽ ʩʝʨʡʦʟʥʦʾ ʝʢʦʣʦʛ̔ʯʥʦʾ ʢʨʠʟʠ. ʄʠ ʟʥʘʭʦʜʠʤʦʩʷ ʚ ʩʪʘʥʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ 

ʧʣʘʥʝʪʽ, ʥʘʚʢʦʣʦ ʥʘʩ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɼʣʷ ʪʦʛʦ 

ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʢʘʪʘʩʪʨʦʬʠ, ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʫʚʘʛʠ [1].  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʝʨʝʜʥʽʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʚ ʩʚʽʪʽ ʚ 2016 ʨʦʮʽ 

ʩʢʣʘʚ 2,75 ʛʝʢʪʘʨʘ ʥʘ ʣʶʜʠʥʫ . ʇʨʠ ʩʝʨʝʜʥʽʡ ʩʚʽʪʦʚʽʡ ʙʽʦ̒ʤʢʦʩʪʽ 1,63 ʛʝʢʪʘʨʘ ʥʘ ʣʶʜʠʥʫ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚ 1,1 ʛʝʢʪʘʨʘ ʥʘ ʣʶʜʠʥʫ. ɺʩʝ ʮʝ 

ʚʠʢʣʠʢʘʻ ʧʦʪʨʝʙʫ ʚ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ [2].  

ʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʽʜʙʠʪʢʫ ʣʶʜʠʥʠ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʪʝ, ʱʦʙ ʢʦʞʝʥ ʟʤʽʛ ʨʦʟʨʘʭʫʚʘʪʠ ʩʚʽʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʪʘ ʟʨʦʙʠʪʠ ʧʝʨʰʽ 

ʢʨʦʢʠ ʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʣʶʜʠʥʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʚʩʽʭ ʧʦʪʨʝʙ 

ʣʶʜʝʡ, ʷʢʽ ʢʦʥʢʫʨʫʶʪʴ ʟʘ ʙʽʦʣʦʛʽʯʥʦ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʪʘʢʠʡ ʷʢ ʦʨʥʽ ʟʝʤʣʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʘʙʦ ʙʘʚʦʚʥʠ ʘʙʦ ʣʽʩ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʨʝʚʠʥʠ ʘʙʦ ʜʣ̫ 

ʫʣʦʚʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɺʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʽʜʭʦʜʠ ʧʦʪʽʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʧʝʨʝʚʦʜʷʪʴʩʷ ʚ ʝʢʚʽʚʘʣʝʥʪʥʫ ʢʽʣʴʢʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ ʛʝʢʪʘʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʢʽʣʴʢʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ, ʩʧʦʞʠʚʘʥʦʛʦ ʮʽʻʶ ʦʩʦʙʦʶ, ʜʽʣʠʪʴʩʷ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʦʥʢʨʝʪʥʦʾ ʩʫʰʽ ʘʙʦ 

ʧʣʦʱʽ ʤʦʨ̫ , ʟ ʷʢʦʾ ʚʽʥ ʙʫʚ ʧʨʠʙʨʘʥʠʡ, ʘʙʦ ʢʫʜʠ ʙʫʣʠ ʧʦʛʣʠʥʝʥʽ ʡʦʛʦ ʚʽʜʭʦʜʠ. ʂʽʣʴʢʽʩʪʴ 

ʛʝʢʪʘʨʽʚ, ʦʪʨʠʤʘʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʧʦʪʽʤ ʢʦʥʚʝʨʪʫʻʪʴʩʷ ʚ ʛʣʦʙʘʣʴʥʽ 

ʛʝʢʪʘʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʉʫʤʘ ʛʣʦʙʘʣʴʥʠʭ 

ʛʝʢʪʘʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʣʶʜʠʥʠ, - ʮʝ ʟʘʛʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʮʶ ʣʶʜʠʥʫ 

[3]. 

ɽʢʦʣʦʛʽʯʥʠʡ ʚʽʜʙʠʪʦʢ ï ʧʦʢʘʟʫʻ ʷʢ ʣʶʜʠʥʘ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʶ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʷʪʠ ʧʦʪʨʝʙʠ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ ʫ ʧʨʠʨʦʜʥʦʤʫ ʢʘʧʽʪʘʣʽ ʟ ʦʙʩʷʛʘʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ  ̒ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ. ɸʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʮʽʥʦʢ ʩʪʽʡʢʦʩʪʽ. ʎʝ ʥʘʜʘʻ ʟʤʦʛʫ 

ʚʠʤʽʨʶʚʘʪʠ ʽ ʢʝʨʫʚʘʪʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ [4]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ  ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ:  

¶ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ; 

¶ ʢʝʨʫʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷʤ; 

¶ ʨʦʟʨʘʭʫʥʦʢ çɽʢʦʣʦʛʽʯʥʦʛʦ ʚʽʜʙʠʪʢʫè;  

¶ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ FDD ʜʽʘʛʨʘʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʥʘ ʷʢʽʡ ʟʦʙʨʘʞʝʥʦ 

ʦʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʨʦʙʣʶʻʪʴʩʷ. 
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ʈʠʩ. 5 çFDD-ʜʽʘʛʨʘʤʘ ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ɽʢʦʣʦʛʽʯʥʦʛʦ ʚʽʜʙʠʪʢʫè 

ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʨʘʭʫʥʢʫ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʝʢʦʣʦʛʽʶ ʻ ʞʠʪʪʻʚʦ 

ʥʝʦʙʭʽʜʥʦʶ. 
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https://ua.boell.org/uk/2019/03/05/ekologichni-problemi-i-svidoma-povedinka-shcho-znayut-

zhitelki-i-zhiteli-kiieva 

3. ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚ ʋʢʨʘʾʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].-

https://www.epravda.com.ua/columns/2018/07/17/638718/ 

4. Ecological Footprint [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].-
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ʋɼʂ 004.4 

ʉʀʉʊɽʄɸ ñʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂò 
ʂʘʣʽʥʽʯʝʥʢʦ ɭ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨ̔ʚʥʠʢ ʗʱʫʢ ɼ. ʖ.  

ʇʨʦʛʨʝʩʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʚʩʽ ʨʝʯʽ ʥʘʚʢʦʣʦ ʥʘʩ ʟʤʽʥʶʶʪʴʩʷ, ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ, 

ʜʦʧʦʚʥʶʶʪʴʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. ɿ ʧʦʷʚʦʶ ʧʝʨʰʠʡ ʢʦʤʧôʁ ʪʝʨʽʚ, ʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ï 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʩʚʽʪ ʨʦʟʧʦʯʘʩ ʩʚʦʶ ʙʣʠʩʢʘʚʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ . ɺ 1950-ʭ -1970-

ʭ ʨʨ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʩʪʚʦʨʶʚʘʣʠʩʷ ʧʝʨʰʽ ʩʠʩʪʝʤʠ. ʊʘʢʠʤʠ ʢʦʤʧ'ʶʪʝʨʘʤʠ ʙʫʣʠ: IBM 

360/370; ʟ ʚʽʪʯʠʟʥʷʥʠʭ - ʄ-220, ɹɽʉʄ-6. ɼʣʷ ʥʠʭ ʚʠʨʽʰʫʚʘʣʠʩʷ ʚʩʽ ʧʦʪʨʽʙʥʽ ʟʘʚʜʘʥʥʷ - 

ʚ̔ ʜ ʨʦʟʨʘʭʫʥʢʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʨʘʮʽʚʥʠʢʘʤ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʻʢʪʦʨʽʡ 

ʢʦʩʤ̔ʯʥʠʭ ʨʘʢʝʪ. ʇʘʨʘʤʝʪʨʠ ʨʘʥʥʽʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʙʫʣʠ ʜʫʞʝ ʩʢʨʦʤʥʠʤʠ: ʰʚʠʜʢʦʜʽʷ - 

ʢʽʣʴʢʘ ʪʠʩʷʯ ʦʧʝʨʘʮʽʡ ʚ ʩʝʢʫʥʜʫ, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤ'ʷʪʴ - ʢʽʣʴʢʘ ʪʠʩʷʯ ʦʩʝʨʝʜʢʽʚ (ʩʣʽʚ). ʊʠʤ 

ʥʝ ʤʝʥʰ, ʥʘ ʪʘʢʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ ʚʠʨʽʰʫʚʘʣʠʩʷ ʜʫʞʝ ʩʝʨʡʦʟʥʽ ʟʘʚʜʘʥʥʷ ʦʙʦʨʦʥʥʦʛʦ ʪʘ 

ʢʦʩʤʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʘʤʝ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʩʽ ʦʩʥʦʚʥʽ 

ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʟʛʦʜʦʤ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ, ʢʠʰʝʥʴʢʦʚʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ [1]. 

ʅʘʨʘʟʽ ʚʦʥʠ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ . ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʨʘʢʪʠʯʥʦ, ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʪʘʣʠ ʥʝʟʘʤʽʥʥʽ ʜʣʷ 

ʩʫʯʘʩʥʠʭ ʤʝʥʝʜʞʝʨʽʚ (ʽ ʥʝ ʪʽʣʴʢʠ). ɿʘʚʜʷʢʠ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʩʠʩʪʝʤʽ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʠʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʚ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʽ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ, 

ʢʝʨʫʚʘʥʥʷ, ʦʙʣ̔ʢ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ. ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʥʘʨʘʟʽ ʚ ʤʝʜʠʮʽʥʽ  ʪʘ ʦʩʚʽʪʽ 

ʧʦʥʘʜ 60% ʦʙʩʷʛʫ ʚʩʽʭ ʨʦʙʽʪ ʚʠʢʦʥʫʶʪʴ ʩʘʤʝ ʂʦʤʧ. ʩʠʩʪʝʤʠ, ʙʽʟʥʝʩ ï 90.6%, ʊʝʭʥʽʢʘ ʽ 

ʥʘʫʢʘ ï 94.8%, ɾʫʨʥʘʣʽʩʪʠʢʘ, ʞʠʚʦʧʠʩ, ʤʫʣʴʪʠʤʝʜʽʘ ï ʧʦʥʘʜ 70%, ʇʦʙʫʪ ʪʘ ʜʦʟʚʽʣʣʷ ï 

58% [1]. 

ɿ ʚʠʱʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʨʘʟʽ ʚʦʥʠ ʽʪʝʛʨʦʚʘʥʽ ʤʘʡʞʝ ʫ ʚʩʽ 

ʘʩʧʝʢʪʠ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʘ ʜʝʭʪʦ ʥʘʚʽʪʴ ʧʨʦʞʠʚʘʻ ʧʣʽʯ-ʦ-ʧʣʽʯ ʟ ʮʽʣʠʤʠ ʩʫʢʫʧʥʦʩʪʷʤʠ 

ʨʽʟʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʦʙô̒ ʜʥʘʚʰʠ ʾʭ ʦʜʥʠʤ ʟʘʛʘʣʦʚʢʦʤ çʈʦʟʫʤʥʠʡ ɼʽʤè. 

ʉʠʩʪʝʤʘ çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè - ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʠʥʢʦʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʫ ʽ ʫʟʛʦʜʞʝʥʫ ʨʦʙʦʪʫ ʚʩʽʭ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʙʝʟʧʝʢʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʧʽʟʥʘʻ ʟʤʽʥʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʽ ʨʝʘʛʫʻ ʥʘ ʥʠʭ 

ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ. ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʦʙ'ʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ 

ʧʽʜʩʠʩʪʝʤ ʽ ʧʨʠʩʪʨʦʾʚ ʚ ʻʜʠʥʠʡ ʢʦʤʧʣʝʢʩ, ʢʝʨʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʢʠ. 

ɿʘʙʝʟʧʝʯʫʻ ʊʘʢʽ ʘʩʧʝʢʪʠ ʜʽʩʪʘʥʮʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ [2-3]. 

ʋʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ. ʊʝʭʥʦʣʦʛʽʷ ʦʙ'ʻʜʥʫʻ ʚʩʽ ʦʩʚʽʪʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʚ ʙʫʜʠʥʢʫ 

ʽ ʥʘ ʧʨʠʣʝʛʣʽʡ ʜʦ ʥʴʦʛʦ ʪʝʨʠʪʦʨʽʾ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʽ ʛʘʨʘʥʪʫʻ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʜʠʩʪʘʥʮʽʡʥʽ ʧʫʣʴʪʠ, ʚʠʤʠʢʘʯʽ, ʢʥʦʧʢʦʚʽ ʘʙʦ ʩʝʥʩʦʨʥʽ ʧʘʥʝʣʽ, 

ʧʨʠʩʪʨʦʾ Android ʽ Apple, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥ ̔ʜʘʪʯʠʢʠ ʧʨʠʩʫʪʥʦʩʪʽ ʽ ʦʩʚʽʪʣʝʥʦʩʪʽ [4]. 

ʋʧʨʘʚʣʽʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʦʤ. ʉʠʩʪʝʤʘ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ, ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʨʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢ, ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʯʘʩʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʨʦʙʦʪʦʶ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʮʝʩʠ 

ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚ ʙʫʜʽʚʣʽ. ʂʨʤ̔ ʪʦʛʦ, ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ 

ʜʣʷ ʢʦʞʥʦʾ ʢʽʤʥʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʧʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʾ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ [4]. 

ʋʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ. ʊʝʭʥʦʣʦʛʽʷ Crestron ʽ Key Digital Compass Control 

ʜʦʟʚʦʣʠʪʴ ʫʙʝʟʧʝʯʠʪʠ ɺʘʰ ʙʫʜʠʥʦʢ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥ ̫ ʽ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʪʦʢʦʤ ʛʘʟʫ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʚʦʜʦʧʨʦʚʦʜʫ ʽ ʧʦʣʦʤʢʦʶ ʪʝʭʥʽʢʠ ʟʘʭʠʩʪʷʪʴ 

ʙʫʜʠʥʦʢ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. ʉʠʩʪʝʤʘ ʨʝʟʝʨʚʥʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ 
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ʘʚʘʨʽʡʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʉʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʧʝʨʝʜʷʪʴ ʧʨʦ ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʟʘʬʽʢʩʫʶʪʴ ʚʩʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ [4]. 

ʋʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʤʠ ʽ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ ʻ Crestron ʽ Key 

Digital Compass ControlÈ. ʇʝʨʰʘ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʽ ʙʘʞʘʥʴ 

ʟʘʤʦʚʥʠʢʘ. ʋ Crestron ʧʝʨʝʜʘʯʘ ʢʦʤʘʥʜ ʫʧʨʘʚʣʽʥʥʷ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ 

ʤʝʨʝʞʽ Cresnet, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʦʞ ʧʽʜʢʣʶʯʘʪʠ ʪʘ 

ʚʽʜʢʣʶʯʘʪʠ ʦʢʨʝʤʽ ʤʦʜʫʣʽ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʨʘʚʢʠ SMS-ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʡ ʥʦʤʝʨ. ʂʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ Compass ControlÈ, ʨʦʟʨʦʙʣʝʥʘ 

ʽʥʞʝʥʝʨʘʤʠ Key Digital, ʧʨʘʮʶʻ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ Compass NavigatorÈ ʽ 

ʩʫʤʽʩʥʘ ʟ ʧʨʠʩʪʨʦʷʤʠ Apple 5-ʛʦ ʧʦʢʦʣʽʥʥʷ. ʅʘʣʘʰʪʦʚʫʚʘʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʠʩʪʝʤʫ 

ʤʦʞʥʘ ʷʢ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ, ʪʘʢ ʽ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ɰʾ ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʢʦʤʧʣʝʢʪʦʤ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʝʨʘ ʽ ʥʘʩʪʽʥʥʦʾ ʩʪʘʥʮʽʾ ʜʣʷ ʧʽʜʟʘʨʷʜʢʠ ʚʘʰʦʛʦ Apple ʧʨʠʩʪʨʦʾ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʠʩʪʨʦʷʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ɯʂ-ʧʦʨʪ, Wi-fi, ʽʥʪʝʨʬʝʡʩʠ RS-232 ʘʙʦ TCP / 

IP [4]. 

ɹʶʜʞʝʪ ʈʦʟʫʤʥʦʛʦ ɼʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʢʣʘʜʝʥʠʭ ʬʫʥʢʮʽʡ ʚ ʩʠʩʪʝʤʫ, 

ʥʘʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫ. ʉʠʩʪʝʤʘ ʤʦʜʫʣʴʥʘ ʽ ʨʦʟʰʠʨʶʚʘʥʘ. ɺʠ ʚʠʙʠʨʘʻʪʝ ʪʽʣʴʢʠ 

ʪʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ɺʘʤ ʥʝʦʙʭʽʜʥʽ. ʄʦʜʫʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʾʾ 

ʨʦʟʰʠʨʶʚʘʪʠ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʟʘʢʣʘʩʪʠ ʪʽʣʴʢʠ ʙʘʟʦʚʫ ʰʠʥʫ ʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ, ʘ 

ʜʦʜʘʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ [4]. 

ɺ ʩʝʨʝʜʥʴʦʤʫ, ʝʢʦʥʦʤʽʯʥʽ ʟʘʪʨʘʪʠ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 20-30 ʪʠʩʷʯ ʛʨʠʚʝʥʴ, ʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʛʦʪʦʚʽ ʚʠʧʨʦʙʫʚʘʪʠ ʥʘ ʩʦʙʽ ʮʶ ʢʦʤʧôʁ ʪʝʨʥʫ ʤʝʨʝʞʫ, ʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ. 

ɼʦ 2045 ʨʦʢʫ ʙʣʠʟʴʢʦ 51% ʚʩʽʭ ʙʫʜʠʥʽʚ ʩʪʘʥʫʪʴ çʨʦʟʫʤʥʠʤʠè. 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʯʝʚʠʜʥʘ. ʊʦʤʫ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʣʷ 

ʧʽʜʙʦʨʫ ʢʦʤʧʣʝʢʪʘʮʽʾ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. 
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ʋɼʂ 004.4 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇɯɼʊʈʀʄʂʀ ʇɽʈʉʆʅɸʃʔʅʆɻʆ ʈɽɾʀʄʋ 

ʊʈɽʅʋɺɸʅʔ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʌɯʊʅɽʉ-ʊʈɽʂɽʈɸ 

ʂʘʣʴʢʦʚʝʮʴ ɺ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘ ʩʧʦʨʪʟʘʣʫ ʚʠʥʠʢʘʻ ʜʠʣʝʤʘ: ʧʦʯʘʪʠ ʪʨʝʥʫʚʘʪʠʩʷ 

ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʪʨʝʥʝʨʘ. ɹʽʣʴʰʽʩʪʴ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʫʢʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʚ ʽʥʪʝʨʥʝʪʽ ʪʘ ʢʦʥʩʫʣʴʪʫʻʪʴʩʷ ʫ ʟʥʘʡʦʤʠʭ. ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʟʘʥʷʪʴ, 

ʷʢʘ ʧʽʜʽʡʰʣʘ ʦʜʥʽʡ ʣʶʜʠʥʽ, ʤʦʞʝ ʥʝ ʧʽʜʽʡʪʠ ʽʥʰʽʡ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʬʽʟʽʦʣʦʛʽʶ ʢʦʥʢʨʝʪʥʦʾ ʣʶʜʠʥʠ. ɯʩʥʫʻ ʨʷʜ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥ ̔ʥʘ ʧʽʜʪʨʠʤʢʫ ʨʝʞʠʤʫ ʪʨʝʥʫʚʘʥʴ. Leaf Fitness Group ʟʘʡʤʘʻʪʴʩʷ 

ʨʦʟʨʦʙʢʦʶ ʜʦʜʘʪʢʽʚ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʬʽʪʥʝʩʦʤ. ɰʭ ʥʝʜʦʣʽʢ ʫ ʪʦʤʫ, ʱʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʘʥʷʪʴ ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʽʥʰʠʡ ʜʦʜʘʪʦʢ. Sample Design Ltd. ʪʝʞ 

ʧʝʨʝʥʘʩʠʪʠʣʠ Play Market ʩʚʦʾʤʠ ʜʦʜʘʪʢʘʤʠ. ʅʝ ʜʫʞʝ ʟʨʫʯʥʦ ʜʣʷ ʪʨʝʥʫʚʘʥʴ ʧʣʝʯʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʜʦʜʘʪʦʢ, ʘ ʜʣʷ ʪʨʝʥʫʚʘʥʴ ʧʨʝʩʫ ʽʥʰʠʡ. ɿʦʢʨʝʤʘ, ʫ ʩʠʩʪʝʤʽ Sample 

Design Ltd. ʥʝ ʚʨʘʭʦʚʘʥʦ ʢʦʥʩʪʠʪʫʮʽʶ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʭʠʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.   

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʥʝ ʪʽʣʴʢʠ ʤʘʻ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʘ 

ʡ ʜʦʟʚʦʣʷʻ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʟ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʦʤ. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʬʽʪʥʝʩ-

ʪʨʝʢʝʨʘ, ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʜʽʟʥʘʪʠʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʥʷ, ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ 

ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʩʢʦʨʠʛʫʚʘʪʠ ʩʚʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʪʨʝʥʫʚʘʥɹ.  

ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ ʥʠʭ ʜʦʜʘʶʪʴ, ʢʨʽʤ ʪʨʴʦʭʦʩʴʦʚʠʭ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ, ʱʝ ʡ 

ʪʨʴʦʭʦʩʴʦʚʠʡ ʛʽʨʦʩʢʦʧ, ʱʦ ʟʘʜʘʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ. ʊʦʤʫ ʮʽ 

ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʜʦʚʦʣʽ ʪʦʯʥʦ ʧʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʧʘʣʝʥʠʭ ʢʘʣʦʨʽʡ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʙʘʛʘʪʴʤʘ ʚʠʜʘʤʠ ʩʧʦʨʪʠʚʥʠʭ ʟʘʥʷʪʴ: ʙʽʛ ʥʘ 

ʚʫʣʠʮʽ, ʥʘ ʙʽʛʦʚʽʡ ʜʦʨʽʞʮʽ, ʾʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʽ, ʭʦʜʴʙʘ, ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ ʪʘ ʧʣʘʚʘʥʥʷ ʚ 

ʙʘʩʝʡʥʽ. ʗʢʱʦ ʟʽʙʨʘʥʽ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʦʤ ʜʘʥʽ ʘʥʘʣʽʟʫʚʘʪʠ ʯʝʨʝʟ ʜʦʜʘʪʦʢ, ʷʢʠʡ ʨʝʢʦʤʝʥʜʫʻ 

ʚʧʨʘʚʠ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʩʧʦʨʪʟʘʣʫ, ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʧʦʙʘʯʠʪʠ ʨʽʚʝʥʴ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʞʥʦʾ ʚʧʨʘʚʠ ʪʘ ʦʪʨʠʤʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯ/ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʚʧʨʘʚʠ, ,̔ ʟʘ 

ʧʦʪʨʝʙʠ, ʟʤʦʞʝ ʾʾ ʟʘʤʽʥʠʪʠ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʽʪʥʝʩ-ʪʨʝʢʝʨ Xiaomi Mi  Band 4 ʽ ʚʝʨʩʽʷ 

ʆʉ ʥʘ ʩʤʘʨʪʬʦʥʽ Android 9. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

ʪʨʝʥʫʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʘ ʷ ʟʽʪʢʥʫʚʩʷ ʟ ʥʘʩʪʫʧʥʦʶ ʧʨʦʙʣʝʤʦʶ: ʬʽʪʥʝʩ-

ʪʨʝʢʝʨ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʥʝ ʧʝʨʝʜʘʻ ʜʘʥʽ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʩʤʘʨʪʬʦʥ, ʪʦʙʪʦ ʫ 

ʨʦʟʨʦʙʣʝʥʦʤʫ ʤʥʦʶ ʜʦʜʘʪʢʫ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ ʜʽʟʥʘʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʪʘʢʫ ʷʢ ʢʽʣʴʢʽʩʪʴ ʩʧʘʣʝʥʠʭ ʢʘʣʦʨʽʡ, ʧʫʣʴʩ, ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʽ ʜʘʥʽ 

ʧʦʢʘʟʫʶʪʴʩʷ ʥʘ ʝʢʨʘʥ ̔ʩʘʤʦʛʦ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʘ (ʨʠʩ.1): 

 
ʈʠʩ. 1. ʌʽʪʥʝʩ-ʪʨʝʢʝʨ Mi Smart Band 4 ʪʘ ʚʽʜʛʫʢ ʧʨʦ ʚʟʘʻʤʦʜʽʶ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʉʤʘʨʪ-ʙʨʘʩʣʝʪ ʧʝʨʝʜʘʻ ʜʘʥʽ ʥʘ ʩʤʘʨʪʬʦʥ ʣʠʰʝ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʪʨʝʥʫʚʘʥʴ. ʊʦʤʫ ʜʘʥʽ 

ʜʦʚʝʜʝʪʴʩʷ ʟʙʠʨʘʪʠ ʩʘʤʝ ʟ ʜʦʜʘʪʢʘ, ʚ ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʪʨʝʥʫʚʘʥʴ. 

ʌ̔ ʪʥʝʩ-ʪʨʝʢʝʨʠ ʢʦʞʥʦʾ ʢʦʤʧʘʥʽʾ ʚʠʨʦʙʥʠʢʘ ʩʠʥʭʨʦʥʽʟʫʶʪʴʩʷ ʣʠʰʝ ʟʽ ʩʚʦʾʤʠ ʬʽʨʤʦʚʠʤʠ 

ʜʦʜʘʪʢʘʤʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʬʦʨʤʫʻ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫ ʚʣʘʩʥʦʤʫ ʬʦʨʤʘʪʽ. ɹʫʣʦ ʚʠʨʽʰʝʥʦ 

ʟʙʠʨʘʪʠ ʜʘʥʽ ʟ Mi Fit ï ʜʦʜʘʪʢʫ ʚʽʜ ʢʦʤʧʘʥʽʾ Xiaomi, ʷʢʠʡ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʟ ʬʽʪʥʝʩ-

ʪʨʝʢʝʨʘʤʠ Mi Band. ʎʝʡ ʜʦʜʘʪʦʢ ʟʙʠʨʘʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ ʽ ʬʦʨʤʫʻ ʧʝʚʥʫ 

ʜʽʘʛʨʘʤʫ, ʚ ʷʢʽʡ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʪʨʝʥʫʚʘʥʥʷ (ʨʠʩ. 2). 

ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʜʽʘʛʨʘʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʥʥʷ 

ʇʦʯʘʪʢʦʚʘ ʚʝʨʩʽʷ ʤʦʻʾ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʩʫʤʽʩʥʘ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ 

ʪʨʝʥʫʚʘʥʥʷ ʣʠʰʝ ʟ ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧʘʥʽʾ Xiaomi, ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʧʣʘʥʦʚʘʥʦ ʧʽʜʪʨʠʤʢʫ 

ʜʦʜʘʪʢʽʚ ʽʥʰʠʭ ʙʨʝʥʜʽʚ. 

ɾʦʜʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʨʠʥʢʫ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʥʝ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʟ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʽʚ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʦʪʨʠʤʘʥʠʭ ʟ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʘ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ. ʋ ʩʠʩʪʝʤʽ ʟʘʧʣʘʥʦʚʘʥʦ ʤʦʜʫʣʴ ʘʥʘʣʽʟʫ ʢʦʞʥʦʛʦ ʪʨʝʥʫʚʘʥʥʷ. ɿʘ 

ʟʥʘʯʝʥʥʷʤʠ ʧʫʣʴʩʫ ʜʦʜʘʪʦʢ ʟʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʴ. ʅʠʥʽ ʚʝʜʝʪʴʩʷ 

ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɯʩʥʫʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ 

ʢʦʨʠʩʪʫʚʘʯʫ ʥʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʝʚʥʫ ʛʨʫʧʫ ʤôʷʟʽʚ. ʂʦʨʠʩʪʫʚʘʯ 

ʟʤʦʞʝ ʧʦʟʥʘʯʠʪʠ ʾʾ ʫ ʜʦʜʘʪʢʫ ʽ ʥʝ ʦʪʨʠʤʫʚʘʪʠʤʝ ʚʧʨʘʚ ʥʘ ʮʶ ʛʨʫʧʫ ʤôʷʟʽʚ. ʅʘʷʚʥʽʩʪʴ 

ʪʨʘʚʤ ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʩʢʦʨʠʛʫʚʘʪʠ ʫ ʧʨʦʬʽʣʽ. 

ʈʦʟʨʦʙʢʘ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʢʽʥʮʝʚʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʩʚʦʾʤʠ ʫʩʧʽʭʘʤʠ ʫ ʩʚʽʪʽ ʩʧʦʨʪʫ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ. ʆʩʢʽʣʴʢʠ 

ʚʩʽ, ʦʩʦʙʣʠʚʦ ʤʦʣʦʜʴ, ʧʝʨʝʡʤʘʶʪʴʩʷ, ʱʦʙ ʾʭ ʪʽʣʦ ʙʫʣʦ ʫ ʩʧʦʨʪʠʚʥʽʡ ʬʦʨʤʽ ï ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʪʨʝʥʫʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʘ 

ʙʫʜʝ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʪʘʢʠʭ ʣʶʜʝʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Mi.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çMi Smart Band 4è. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.mi.com/ua/mi-smart-band-4 (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 8.11.2019) 

2. C.mi.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çMi Smart Band 4 - ʙʶʜʞʝʪʥʠʡ ʚʙʠʚʮʷ 

AppleWatch?è. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://c.mi.com/thread-2306778-1-0.html (ɼʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 8.11.2019) 

  

https://www.mi.com/ua/mi-smart-band-4
http://c.mi.com/thread-2306778-1-0.html
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.912 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ɽʃɽʄɽʅʊɯɺ 

ɼʆʂʋʄɽʅʊɯɺ ʅɸ ʆʉʅʆɺɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ 

ʂʘʤʣʫʢ ɯ.ʌ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ - ʮʝ ʪʝʭʥʽʯʥʘ ʘʙʦ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ, ʟʜʘʪʥʘ ʚʠʨʽʰʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʪʨʘʜʠʮ̔ʡʥʦ ʚʚʘʞʘʶʪʴʩʷ ʪʚʦʨʯʠʤʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʢʦʥʢʨʝʪʥʽʡ ʧʨʝʜʤʝʪʥʽʡ 

ʦʙʣʘʩʪʽ.  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚʠʚʯʘʶʪʴʩʷ ʛʨʫʧʦʶ ʥʘʫʢ, ʱʦ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʧʽʜ ʥʘʟʚʦʶ 

çʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè. 

ʇʨʦʙʣʝʤʘ. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʨʘʚʠʣʴʥʘ ʧʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʦʩʚʽʪʥʽʭ ʥʘʧʨʷʤʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʙʣʝʤʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʻ ʥʘʡʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʨʦʙʦʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʟʘʧʦʨʫʢʠ ʫʩʧʽʭʫ ʜʘʥʠʭ ʩʠʩʪʝʤ, ʥʝʦʙʭʽʜʥʘ ʯʽʪʢʘ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʟʘʜʘʯ, ʣʦʛʽʯʥʠʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʦʙʨʦʙʣʝʥʴ ʜʦ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ ʥʘ ʢʣʘʩʪʝʨʠ ʜʦʢʫʤʝʥʪʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

ʜʦʟʚʦʣʷʶʪʴ ʟ ʫʩʧʽʭʦʤ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟ̔ʚ, ʜʦʢʫʤʝʥʪʽʚ, 

ʦʧʪʠʤʽʟʘʮʽʾ, ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ.  

ʈʝʟʫʣʴʪʘʪʠ. ʉʪʨʫʢʪʫʨʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʙʣʦʢʠ - ʙʘʟʫ 

ʟʥʘʥʴ, ʤʝʭʘʥʽʟʤ ʚʠʚʝʜʝʥʥʷ ʨʽʰʝʥʴ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ [1]. 

ʋ ʪʝʭʥʦʣʦʛʽʷʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ - ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʧʽʜʪʨʠʤʢʦʶ.  

ʊʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʝʚʦʣʶʮʽʾ ʜʦʜʘʚ ʤʦʟʢʫ ʣʶʜʠʥʠ ʙʘʛʘʪʦ ʷʢʦʩʪʝʡ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ 

ʩʫʯʘʩʥʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʤʘʩʦʚʠʡ ʧʘʨʘʣʝʣʽʟʤ; 

- ʨʦʟʧʦʜʽʣʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʦʙʯʠʩʣʝʥʥʷ; 

- ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʟʘʛʘʣʴʥʝʥʥʷ; 

- ʘʜʘʧʪʠʚʥʽʩʪʴ; 

- ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; 

- ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʧʦʤʠʣʦʢ. 

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʥʝ ʧʨʦʛʨʘʤʫʶʪʴʩʷ ʚ ʟʚʠʯʥʦʤʫ ʩʝʥʩʽ ʮʴʦʛʦ ʩʣʦʚʘ, ʚʦʥʠ ʥʘʚʯʘʶʪʴʩʷ. 

ʄʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ - ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ. ʊʝʭʥʽʯʥʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʚ'ʟ̫ʢ̔ʚ ʤʽʞ 

ʥʝʡʨʦʥʘʤʠ. ɺ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʟʜʘʪʥʘ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʤʽʞ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʽ ʚʠʭʽʜʥʠʤʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ [2]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚ ʨʘʟʽ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʝʨʝʞʘ ʟʤʦʞʝ ʧʦʚʝʨʥʫʪʠ ʚʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ, 

ʷʢʽ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʚ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ, ʘ ʪʘʢʦʞ ʥʝʧʦʚʥʠʭ ʘʙʦ ʯʘʩʪʢʦʚʦ ʩʧʦʪʚʦʨʝʥʠʭ 

ʜʘʥʠʭ. 

ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʘʙʦ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʝʢʪʽʚ ʚ ʦʙʣʘʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʪʝʢʩʪʫ ʪʠʤ ʯʠ ʽʥʰʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪ ɹʥʝʡʨʦʥʥʦ-ʤʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʆʩʦʙʣʠʚʦ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʝʢʪʦʨʽʚ ʩʣʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʫʷʚʠʪʠ ʩʝʥʩ ʩʣʦʚʘ ʪʘʢʠʤʠ ʚʝʢʪʦʨʘʤʠ, ʥʘ ʷʢʠʭ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ 

ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʩʢʣʘʜʘʪʠ ʘʙʦ ʚʽʜʥʽʤʘʪʠ. 

ɸʣʝ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʘʨʘʜʠʛʤʠ 

ʥʘʚʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʥʘʚʯʘʥʥʷ ʟ ʧʽʜʢʨʽʧʣʝʥʥʷʤ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʥʘʚʯʠʪʠ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʘ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʥʝ ʧʝʨʝʜʙʘʯʘʪʠ ʧʨʘʚʠʣʴʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʚʝʩʪʠ ʩʝʙʝ ʧʝʚʥʠʤ ʯʠʥʦʤ, ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʨʫʚʘʪʠ 

ʪʝʢʩʪʠ ʧʝʚʥʦʛʦ ʞʘʥʨʫ ʘʙʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʦʚʛʽ ʜʽʘʣʦʛʠ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʧʨʦʪʝ ʧʨʠ ʨʦʙʦʪʽ ʟ ʪʝʢʩʪʦʚʠʤʠ ʜʘʥʠʤʠ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʟ ʥʠʭ: ʟʛʦʨʪʢʦʚʽ ʽ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ [3].  

ʇʨʠ ʨʦʙʦʪʽ ʟ ʪʝʢʩʪʘʤʠ ʰʘʨ ʟʛʦʨʪʢʠ ʤʘʻ ʽʥʰʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ: ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ 

ʩʪʽʡʢʽ n-ʛʨʘʤʠ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ n ʩʣʽʚ, ʷʢʽ ʟʥʘʯʠʤʽ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʦʾ ʟʘʜʘʯʽ [4]. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʚʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦ ʪʝʤʽ ʪʘʢʠʤʠ n-ʛʨʘʤʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʨʤʽʥʠ, 

ʥʘʟʚʠ. ʈʠʩ. 1 ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʥʘʣʽʟʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʦʛʦ ʪʝʢʩʪʫ ʚ 

ʜʦʢʫʤʝʥʪʽ.  

 
ʈʠʩ.1 ɸʥʘʣʽʟ ʜʦʢʫʤʝʥʪʘ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ 

ɺʠʩʥʦʚʦʢ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʛʘʜʘʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʢʣʘʜʥʽʩʪʴ, ʥʝʡʨʦʥʥʦ-ʤʝʨʝʞʝʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʦʙʢʘʭ, ʟ ʷʢʠʤʠ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʱʦʜʥʷ, ʢʦʣʠ ʥʘʰ 

ʩʤʘʨʪʬʦʥ ʧʽʜʢʘʟʫʻ ʥʘʩʪʫʧʥʝ ʩʣʦʚʦ ʚ ʧʦʚʽʜʦʤʣʝʥʥʽ ʘʙʦ ʚʠʟʥʘʯʘʻ, ʱʦ ʥʘʤ ʜʟʚʦʥʠʪʴ ʢʦʣʝʛʘ, 

ʯʠʡ ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ ʤʠ ʥʝ ʟʙʝʨʽʛʘʣʠ ʚ ʟʘʧʠʩʥʫ ʢʥʠʞʢʫ, ʘʣʝ ʙʘʯʠʣʠ ʚ ʧʽʜʧʠʩʫ ʡʦʛʦ ʣʠʩʪʠ. 

ɹʝʟ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝʤʦʞʣʠʚʘ ʙʫʣʘ ʙ ʽ ʧʦʷʚʘ ʯʠʩʣʝʥʥʠʭ ʯʘʪ-ʙʦʪʽʚ ʽ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʧʦʤʽʯʥʠʢʽʚ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʜʦʢʫʤʝʥʪʽʚ ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ ʧʝʚʥʫ ʚʠʾʤʢʫ ʢʦʨʠʩʥʠʭ 

ʜʘʥʠʭ, ʥʝ ʧʝʨʝʛʣʷʜʘʶʯʠ ʢʦʞʥʠʡ ʦʢʨʝʤʠʡ ʜʦʢʫʤʝʥʪ ʯʠ ʪʘʙʣʠʮʶ. ɿʘʦʱʘʜʞʫʚʘʪʠ ʯʘʩ ʧʨʠ 

ʬʽʣʴʪʨʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʦʙʭʽʜʥʽ ʬʽʣʴʪʨʠ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʟʘʜʘʻ ʩʘʤʘ 

ʩʠʩʪʝʤʘ, ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Christopher Manning. Computational linguistics and deep learning. Computational 

Linguistics [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.mitpressjournals.org/doi/full/10.1162/COLI_a_00239#.WQH8MBhh2qA (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 6.11.2019) 

2. ʇʘʚʝʣ ɺʝʣʠʭʦʚ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ // 

ʆʪʢʨʳʪʳʝ ʉʠʩʪʝʤʳ.ʉʋɹɼ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.osp.ru/os/2016/01/13048649 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 4.11.2019) 

3. ʆʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ / ʈʷʙʦʚʘ ʅ.ɺ., ʐʫʙʢʠʥʘ ʆ.ɺ. // ʆʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʢʣʘʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ï 2015 ï ʉ. 165 ï 168 

4. ʄʦʜʝʣʽ ʩʝʤʘʥʪʠʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʰʪʫʯʥʦʛʦ 
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ʋɼʂ 004.62 

ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʂɯʃʔʂɯʉʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɽʂʆʃʆɻɯʏʅʀʍ 

ʉʊɸʊʀʉʊʀʏʅʀʍ ɼɸʅʀʍ 

ʂʣʽʭ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʚ̔ʥʠʢ ʅʝʱʘʜʠʤ ʆ.ʄ. 

ʉʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ʩʚʽʪʽ, ʟ ʷʢʦʶ ʧʦʚ'ʷʟʘʥʽ ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʽ 

ʚʽʜʪʚʦʨʝʥʥʷ ʙʦ̔ʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʢʣʘʣʘʩʷ ʷʢ ʥʘʩʣʽʜʦʢ ʜʽʾ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ: 

ω ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ω ʥʝʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ ʟʙʦʢʫ ʙʘʛʘʪʴʦʭ ʫʨʷʜʽʚ ʪʘ ʧʘʨʣʘʤʝʥʪʽʚ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ;  

ω ʩʣʘʙʢʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʚ̔;  

ω ʥʝʧʦʚʥʦʪʠ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʨʦʟʧʦʜʽʣʫ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ;  

ω ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʦʙʽʟʥʘʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ɺʞʝ ʚ ʥʘʰ ʯʘʩ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʧʦʩʪʘʣʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʧʨʠʡʥʷʪʪʷ ʪʝʨʤʽʥʦʚʠʭ ʟʘʭʦʜʽʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

1. ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

2. ʇʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʪʘ ʚʠʢʣʠʢʘʥʝ ʮʠʤ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. 

3. ʂʠʩʣʦʪʥʽ ʦʧʘʜʠ. 

4. ʆʟʦʥʦʚʽ ʜʽʨʢʠ. 

5. ɿʘʧʫʩʪʝʣʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

6. ʐʚʠʜʢʽ ʪʝʤʧʠ ʟʥʠʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʨʫʙʢʘ ʣʽʩʽʚ ʪʘ ʚʪʨʘʪʘ 

ʮʽʣʠʭ ʝʢʦʩʠʩʪʝʤ. 

ɿʨʦʟʫʤʽʪʠ ʧʨʠʨʦʜʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʚ ʮʽʣʦʤʫ ʡ ʚ ʦʢʨʝʤʠʭ ʾʾ ʧʨʦʷʚʘʭ ʪʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʟ ʜʦʧʫʱʝʥʠʭ ʧʨʦʨʘʭʫʥʢʽʚ ʨʦʟʚʠʪʢʫ, ʩʢʦʨʠʛʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ, ʧʦʣʽʪʠʢʠ 

ʪʘ ʢʫʣʴʪʫʨʠ ð ʦʩʴ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʣʶʜʠ ʚʩʽʻʾ ʧʣʘʥʝʪʠ. ʋ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʧʝʨʝʨʦʩʪʝ ʚ ʥʝʟʚʦʨʦʪʥʫ ʝʢʦʣʦʛʽʯʥʫ ʢʘʪʘʩʪʨʦʬʫ 

ʟ ʧʦʚʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʙʽʦʩʬʝʨʠ. 

ɼʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʨʦʟôʷʩʥʶʚʘʣʴʥʫ ʨʦʙʦʪʫ 

ʧʨʦ ʩʪʫʧʽʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ.  ɺʽʟʴʤʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ CO2, ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʙʣʝʤʠ ʟʽʙʨʘʪʠ ʜʘʥʽ ʟʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ, ʧʦ ʮʠʬʨʘʭ ʚʠʜʥʦ ʱʦ ʩʠʪʫʘʮʽʷ 

ʧʦʛʽʨʰʫʻʪʴʩʷ. ɸʣʝ ʮʷ ʩʠʪʫʘʮʽʷ ʻ ʥʝ ʟʦʚʩʽʤ ʥʘʛʣʷʜʥʦʶ, ʥʘʩ ʧʦʯʠʥʘʶʪʴ ʮʽʢʘʚʠʪʠ ʜʘʥʽ ʥʘ 

ʥʘʩʪʫʧʥʠʡ ʨʽʢ. ʁʦʛʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʨʦʙʠʚʰʠ ʧʨʦʛʥʦʟ.  

ʇʨʦʛʥʦʟ ̫ʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʘʨʛʫʤʝʥʪʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʤʘʡʙʫʪʥʽʡ 

ʩʪʘʥ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʥʦʩʷʪʴ ʽʤʦʚʽʨʥʽʩʥʠʡ, ʘʣʝ ʜʦʩʠʪʴ ʜʦʩʪʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ: ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ çʥʘʾʚʥʦʾè 

ʤʦʜʝʣʽ, ʤʝʪʦʜ ʟʚʘʞʝʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ, ʤʝʪʦʜ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ "ʥʘʾʚʥʠʭ" ʤʦʜʝʣʝʡ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʜʝʷʢʠʡ ʦʩʥʦʚʥʠʡ ʧʝʨʽʦʜ 

ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʠʤʯʘʩʦʚʦʛʦ ʨʷʜʫ ʢʨʘʱʝ ʚʩʴʦʛʦ ʦʧʠʩʫʻ ʤʘʡʙʫʪʥʻ ʮʴʦʛʦ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ 

ʨʷʜʫ, ʪʦʤʫ ʚ ʮʠʭ ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʜʫʞʝ ʧʨʦʩʪʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʟʥʘʯʝʥʴ 

ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʟʤʽʥʥʦʾ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʠʥʫʣʦʤʫ. 

ʇʦʟʘ ʚʩʷʢʠʤ ʩʫʤʥʽʚʦʤ, ʚʽʜ ʪʘʢʦʾ ʧʨʠʤʽʪʠʚʥʦʾ ʤʦʜʝʣʽ ʥʝ ʚʘʨʪʦ ʯʝʢʘʪʠ ʚʝʣʠʢʦʾ 

ʪʦʯʥʦʩʪʽ. ɺʦʥʘ ʥʝ ʪʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʻ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʛʥʦʟʦʚʘʥʽ ʜʘʥʽ (ʮʝʡ 

ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ ʚʟʘʛʘʣʽ ʧʨʠʪʘʤʘʥʥʠʡ ʙʘʛʘʪʴʦʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʘʤ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ), ʘʣʝ ʽ ʥʝ ʟʘʭʠʱʝʥʘ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʢʦʣʠʚʘʥʴ, ʚʦʥʘ ʥʝ ʚʨʘʭʦʚʫʻ ʩʝʟʦʥʥʽ 

ʢʦʣʠʚʘʥʥʷ ʽ ʪʝʥʜʝʥʮʽʾ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʤʦʜʝʣʣʶ, ʟʘʩʥʦʚʘʥʦʶ ʥʘ ʧʨʦʩʪʦʤʫ ʫʩʝʨʝʜʥʶʚʘʥʥʽ  ʻ 

Yt+1=1t[Yt+Ytī1+...+Y1] 

ʽ ʫ ʚʽʜʤʽʥʥʦʩʪʽ ʚʜ̔ ʥʘʡʧʨʦʩʪʽʰʦʾ "ʥʘʾʚʥʦʾ" ʤʦʜʝʣʽ, ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʚ ʧʨʠʥʮʠʧ "ʟʘʚʪʨʘ 

ʙʫʜʝ ʷʢ ʩʴʦʛʦʜʥʽ", ʮʽʡ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧ "ʟʘʚʪʨʘ ʙʫʜʝ ʷʢ ʙʫʣʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

ʦʩʪʘʥʥʽʡ ʯʘʩ". ʊʘʢʘ ʤʦʜʝʣʴ, ʟʚʠʯʘʡʥʦ ʩʪʽʡʢʽʰʘ ʜʦ ʢʦʣʠʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʚ ʥʽʡ ʟʛʣʘʜʞʫʶʪʴʩʷ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʚʠʧʘʜʢʦʚʽ ʚʠʢʠʜʠ ɦ ʦʜʦ ʩʝʨʝʜʥʴʦʛʦ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʮʝ, ʮʝʡ ʤʝʪʦʜ ʽʜʝʦʣʦʛʽʯʥʦ ʥʘʩʪʽʣʴʢʠ 

ʞ ʧʨʠʤʽʪʠʚʥʠʡ ʷʢ ʽ "ʥʘʾʚʥʽ" ʤʦʜʝʣʽ ʽ ʡʦʤʫ ʚʣʘʩʪʠʚʽ ʤʘʡʞʝ ʪʽ ʞ ʩʘʤʽ ʥʝʜʦʣʽʢʠ. 

ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʭ 

ʩʝʨʝʜʥʽʭ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʠʭ ʟʥʘʯʝʥʴ. ʌʦʨʤʫʣʘ, ʱʦ 

ʦʧʠʩʫʻ ʮʶ ʤʦʜʝʣʴ ʟʘʧʠʩʫʻʪʴʩʷ ʷʢ 

Yt+1=ŬYt+(1īa)Y^t, 

ʜʝ Yt+1 ï ʧʨʦʛʥʦʟ ʥʘ ʥʘʩʪʫʧʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ 

Yt ï ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʤʦʤʝʥʪ ʯʘʩʫ t 

Y^ ï ʤʠʥʫʣʠʡ ʧʨʦʛʥʦʟ ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ t 

ʘ ï ʧʦʩʪʽʡʥʘ ʟʛʣʘʜʞʫʚʘʥʥʷ (0<=a<=1) 

ʋ ʮɹʦʤʫ ʤʝʪʦʜʽ ʻ ʚʥʫʪʨʽʰʥʽʡ ʧʘʨʘʤʝʪʨ ʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʚʽʜ 

ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʜʘʥʠʭ, ʧʨʠʯʦʤʫ ʚʧʣʠʚ ʜʘʥʠʭ ʥʘ ʧʨʦʛʥʦʟ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʽʟ "ʚʽʢʦʤ" ʜʘʥʠʭ. 

ʄʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ: 

ω ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ ʥʘ ʦʩʥʦʚʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ.  

ω ʚʠʙʠʨʘʪʠ ʢʘʪʝʛʦʨʽʶ ʜʘʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʫ; 

ω ʚʠʙʠʨʘʪʠ ʢʨʘʾʥʫ ʧʦ ʷʢʽʡ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ; 

ω ʦʙʠʨʘʪʠ ʧʨʦʤʽʞʦʢ ʜʘʥʠʭ ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫ; 

ω ʚʠʙʠʨʘʪʠ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ;  

ω ʦʙʨʘʪʠ ʥʘ ʩʢʽʣʴʢʠ ʨʦʢʽʚ ʚʧʝʨʝʜ ʧʦʪʨʽʙʝʥ ʧʨʦʛʥʦʟ; 

ω ʧʝʨʝʛʣʷʜʘʪʠ ʚʠʢʦʥʘʥʽ ʧʨʦʛʥʦʟʠ; 

ω ʚʠʚʘʥʪʘʞʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʽʚ; 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʉʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ʩʚʽʪʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: 

https://pidruchniki.com/14990528/ekologiya/suchasna_ekologichna_situatsiya_sviti. 

2. ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://wiki.tntu.edu.ua/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8_%D0%

BF%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D1%83%D0%B2%D0%B

0%D0%BD%D0%BD%D1%8F 

 

  

https://pidruchniki.com/14990528/ekologiya/suchasna_ekologichna_situatsiya_sviti
https://wiki.tntu.edu.ua/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://wiki.tntu.edu.ua/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://wiki.tntu.edu.ua/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
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ʋɼʂ 004.9:656-027.555 

ʇʈʆɻʈɸʄʅɸ ʉʀʉʊɽʄɸ ʈʆɿʂʃɸɼʋ ɻʈʆʄɸɼʉʔʂʆɻʆ ʊʈɸʅʉʇʆʈʊʋ ɺ 

ʈɽɻɯʆʅɯ ɿ ɸʅɸʃɯʊʀʏʅʀʄ ʄʆɼʋʃɽʄ 

ʂʦʟʷʪʥʠʢ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, 

ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʽʟ ʥʘʚʝʜʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ (ʘ ʩʪʘʨ, ʜʝʡʢʩʪʨʘ), ʙʽʣʴʰ ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʥʘ ʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ OpenStreetMaps. 

ʆʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʢʦʨʦʪʰʦʛʦ 

ʰʣʷʭʫ ʥʘ ʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ Open Street Maps (Leaflet) ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʢʣʘʜʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʨʝʛʽʦʥʽ. ʆʩʥʦʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʻ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʘ, ʘʣʛʦʨʠʪʤ 

ɸ* (ɸ ʉʪʘʨ). 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ɼʦʩʣʽʜʠʪʠ ʘʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ - ʜʝʡʢʩʪʨʠ, ɸ ʩʪʘʨ; 

2. ʉʪʚʦʨʠʪʠ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʘʢʪʠʮʽ ʜʘʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘ ʢʘʨʪʽ; 

3. ɺʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʢʘʨʪʘʤʠ (Google Maps,  

OSM, Mapbox); 

4. ʇʨʠʚʝʩʪʠ ʚʠʩʥʦʚʢʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʘʛʨʫʤʝʥʪʫʚʘʪʠ ʧʨʠ ʷʢʠʭ ʫʤʦʚʘʭ ʢʨʘʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʘʣʛʦʨʠʪʤ; 

5. ʉʪʚʦʨʠʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʤʽʩʪʦʤ, ʜʘʪʦʶ ʪʘ ʧʝʨʝʚʽʟʥʠʢʦʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʂʦʞʝʥ ʢʦʨʠʩʪʫʻʪʴʩʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʑʦʜʝʥʥʦ ʙʘʛʘʪʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʫ ʪʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʚʽʩʠ ʪʘ ʜʦʜʘʪʢʠ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʪʦʱʦ. ʉʝʨʚʽʩʠ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʢʦʨʠʩʥʠʤʠ ʜʣʷ 

ʞʠʪʝʣʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɼʘʥʽ ʩʝʨʚʽʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʧʦʰʫʢʫ ʢʦʨʦʪʢʦʛʦ ʰʣʷʭʫ, ʷʢʽ ʽ ʩʣʽʜ ʜʦʩʣʽʜʠʪʠ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ. 

ʇʨʦʪʦʪʠʧ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣ  

ɼʣʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʣʘʥʦʚʘʥʽ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 

ω ʇʦʙʫʜʦʚʘ ʤʘʨʰʨʫʪʫ ʤʽʞ ʜʚʦʤʘ ʟʫʧʠʥʢʘʤʠ ʦʙʨʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

ω ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ ʥʘ ʢʘʨʪʽ; 

ω ʈʦʟʨʘʭʫʥʦʢ ʮʽʥʠ ʪʘ ʯʘʩʫ ʧʦʾʟʜʢʠ; 

ω ʇʨʦʧʦʥʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʨʰʨʫʪʽʚ; 

ω ʋʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʤʘʨʰʨʫʪʽʚ (ʣʠʰʝ ʜʣʷ ʘʜʤ̔ʥʽʩʪʨʘʪʦʨʘ); 

ω ɺʠʚʽʜ ʨʦʟʢʣʘʜʫ ʦʙʨʘʥʦʛʦ ʤʘʨʰʨʫʪʫ; 

ω ʉʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʶ ʟʘʧʠʪʽʚ ʪʘ ʨʝʡʪʠʥʛʫ ʤʘʨʰʨʫʪʽʚ. 

 
ʈʠʩ.1. ʉʪʚʦʨʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ  
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ʈʠʩ.2. ʉʪʚʦʨʝʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʟʘʧʠʪʽʚ  

 
ʈʠʩ.3. ʉʪʚʦʨʝʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʨʝʡʪʠʥʛʫ ʤʘʨʰʨʫʪʽʚ  

ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʽʥʬʦʨʤʘʪʠʚʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʤʘʨʰʨʫʪ, ʚʠʚʝʜʝʥʥʷ ʨʦʟʢʣʘʜʫ ʚʽʜʧʨʘʚʣʝʥʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ, ʜʥʷ ʥʝʜʽʣʽ, ʷʢ ʜʣʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʧʨʠʛʦʨʦʜʥʽʭ. ʎʝ ʻ ʚʘʞʣʠʚʠʤ ʧʣʶʩʦʤ, ʢʦʣʠ ʚʩʷ ʧʦʪʨʽʙʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤʫ ʩʝʨʚʽʩʽ. ʂʘʨʪʠ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ Google Maps. ɸʣʝ ʟʘ ʥʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʧʨʘʚʠʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

API, ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʥʘ ʨʦʙʦʪʘ ʟ ʥʠʤʠ ʩʪʘʣʘ ʥʝʤʦʞʣʠʚʦʶ, ʘ ʪʦʯʥʽʰʝ ʥʘʜʤʽʨʥʦ ʟʘʪʨʘʪʥʦʶ 

ʚ ʬʽʥʘʥʩʦʚʦʤʫ ʧʣʘʥʽ. ʊʦʤʫ ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʝʟʢʦʰʪʦʚʥʽ 

ʛʨʘʬʽʯʥʽ ʢʘʨʪʠ OpenStreetMaps. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. M* ð ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʯʝʨʝʟ ʚʝʩʴ ʤʠʨ, ʥʘ ʩʤʘʨʪʬʦʥʝ // 

Habr URL: https://habr.com/company/2gis/blog/326638/. 

2. ɸʣʛʦʨʠʪʤ A* // ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ URL: 

https://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80

%D0%B8%D1%82%D0%BC_A*. 

3. ɹʘʩʘʨʘʙ, ʄ. ɸ. ɸʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʧʫʪʠ ʥʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪʘʭ / ʄ. ɸ. ɹʘʩʘʨʘʙ, ɸ. ɹ. ɼʦʤʨʘʯʝʚʘ, ɺ. ʄ. ʂʫʧʣʷʢʦʚ // ʀʥʞʝʥʝʨʥʳʡ 
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4. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ. ɺʳʙʦʨ 
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ʋɼʂ 004.42 

ʋʇʈɸɺʃɯʅʅʗ ʐʂɯʃʔʅʀʄ ɿɸʂʃɸɼʆʄ ɿɸ ɼʆʇʆʄʆɻʆʖ ɺɽɹ-

ʊɽʍʅʆʃʆɻɯʁ 

ʂʦʩʪʝʥʢʦ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʉʘʡʪ ï ʮʝ ʦʬʽʮʽʡʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʰʢʦʣʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʚ ʷʢʦʤʫ ʤʽʩʪʷʪʴʩʷ ʨʽʟʥʽ ʜʘʥʽ 

ʜʘʥʦʛʦ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ ʫ ʚʩʽʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʟʘʢʣʘʜʘʭ ʻ ʩʚʽʡ ʦʩʦʙʠʩʪʠʡ ʩʘʡʪ, ʷʢʠʡ 

ʟʨʦʙʣʝʥʠʡ ʟʘ ʫʩʽʤʘ ʧʨʘʚʠʣʘʤʠ, ʪʘ ʥʝ ʤʽʩʪʠʪʴ ʞʦʜʥʦʾ ʨʝʢʣʘʤʠ. 

ʉʪʚʦʨʝʥʥʷ ʩʘʡʪʫ ï ʚʘʛʦʤʠʡ ʢʨʦʢ ʜʦ ʚʽʜʢʨʠʪʦʩʪʽ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʰʢʦʣʠ. ʊʠʤ 

ʙʽʣʴʰʝ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʭʪʦ ʧʦʚʠʥʝʥ ʩʪʚʦʨʠʪʠ ʩʘʡʪ, ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʥʦʚʠʥʘʤʠ ʰʢʦʣʠ, ʱʦʙ 

ʩʚʦʻʯʘʩʥʦ ʜʦʜʘʚʘʪʠ ʾʭ ʥʘ ʩʘʡʪ. ʊʘʢʦʞ ʻ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʽʪʴ ʷʢʱʦ ʟʥʘʡʜʝʪʴʩʷ 

ʫʯʝʥʴ, ʷʢʠʡ ʟʤʦʞʝ ʩʪʚʦʨʠʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʘʡʪ, ʚʽʥ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʢʽʥʯʠʪʴ 

ʰʢʦʣʫ, ʽ ʥʝ ʟʨʦʟʫʤʽʣʦ, ʯʠ ʙʫʜʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʘʥʠʡ ʩʘʡʪ ʽ ʜʘʣʽ. ʄʦʞʣʠʚʦ, ʻ ʚʠʭʦʜʦʤ ʟ ʮʽʻʾ 

ʩʠʪʫʘʮʽʾ ʪʝ, ʱʦ ʩʘʡʪʦʤ ʤʦʞʝ ʟʘʡʤʘʪʠʩʴ ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʠʡ ʧʦʚʠʥʝʥ 

ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʚ ʝʣʝʤʝʥʪʘʨʥʽʡ ʚʝʙ-ʨʦʟʨʦʙʮʽ, ʘʣʝ ʚʯʠʪʝʣʴ ʤʦʞʝ ʙʫʪʠ ʥʝ ʚ ʢʫʨʩʽ ʚʩʽʭ 

ʦʩʪʘʥʥʽʭ ʥʦʚʠʥ, ʽ ʥʝ ʚʩʪʠʛʘʪʠʤʝ ʟʘ ʜʠʥʘʤʽʯʥʠʤ ʞʠʪʪʷʤ ʰʢʦʣʠ.  

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʨʦʙʣʶʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʙʫʜʝ ʥʘʣʘʰʪʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦ 

ʨʦʟʤʽʱʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʘʡʪʽ ʙʫʜʝ ʟʘʡʤʘʪʠʩʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʰʢʦʣʠ (ʩʝʢʨʝʪʘʨ) ʘʙʦ 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʨʦʟʫʤʽʣʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ. ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ʥʦʚʠʥ ʻ ʫ ʟʘʚʫʯʘ, ʷʢʠʡ ʟʤʦʞʝ ʜʦʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʥʘ ʩʘʡʪ ʩʘʤ ʘʙʦ ʧʝʨʝʜʘʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʩʝʢʨʝʪʘʨʝʚʽ, ʘ ʪʦʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʜʦʜʘʚʘʪʠʤʝ ʥʦʚʠʥʠ ʥʘ ʩʘʡʪ. ʎʝ ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʫʞʝ ʚʘʛʦʤʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʧʝʨʝʭʽʜ ʽʟ ʦʜʥʽʻʾ ʰʢʦʣʠ ʚ ʽʥʰʫ. ɹʘʪʴʢʠ ʥʝ ʟʥʘʶʪʴ, ʷʢʫ 

ʰʢʦʣʫ ʢʨʘʱʝ ʦʙʨʘʪʠ, ʱʦʙ ʚʦʥʘ ʟʘʜʦʚʦʣʴʥʷʣʘ ʚʩʽ ʢʨʠʪʝʨʽʾ, ʽ ʜʫʞʝ ʟʨʫʯʥʦ, ʢʦʣʠ ʤʦʞʥʘ 

ʧʨʦʩʪʦ ʟʥʘʡʪʠ ʩʘʡʪ ʧʦʪʨʽʙʥʦʾ ʪʦʙʽ ʰʢʦʣʠ, ʜʝ ʚʩʝ ʙʫʜʝ ʯʽʪʢʦ ʪʘ ʟʨʦʟʫʤʽʣʦ: ʧʨʦʟʦʨʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʛʫʨʪʢʠ, ʝʢʩʢʫʨʩʽʾ, ʟʚôʷʟʦʢ ʟ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʰʢʦʣʠ ï ʧʦ ʪʝʣʝʬʦʥʫ 

ʘʙʦ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʩʘʡʪʽ ʰʢʦʣʠ. ʅʽʯʦʛʦ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʚʩʝ ʪʨʝʙʘ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ, ʘ ʪʠʤ ʙʽʣʴʰʝ ï ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʣʘʥʽ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʘʡʪʫ: 

1. ʇʨʝʜʩʪʘʚʥʠʮʴʢʘ ʬʫʥʢʮʽʷ ï ʧʨʝʟʝʥʪʘʮʽʷ ʰʢʦʣʠ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʰʢʽʣʴʥʠʡ ʩʘʡʪ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚʽʟʠʪʥʦʶ ʢʘʨʪʦʶ ʰʢʦʣʠ. 

2. ɺʠʭʦʚʥʘ ʬʫʥʢʮʽʷ ï ʮʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʭʦʚʘʥʥʷ: 

ʤʦʨʘʣʴʥʦʛʦ, ʝʪʠʯʥʦʛʦ, ʪʨʫʜʦʚʦʛʦ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. 

3. ɯʥʬʦʨʤʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ï ʚ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ʚʽʜʽʛʨʘʻ 

ʛʦʣʦʚʥʫ ʨʦʣʴ, ʘʜʞʝ ʥʘ ʩʘʡʪʽ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʚʩʽ ʥʦʚʠʥʠ ʰʢʦʣʠ. 

4. ʂʦʤʫʥʽʢʘʪʠʚʥʘ ʬʫʥʢʮʽʷ ï ʥʘ ʩʘʡʪʽ ʤʦʞʣʠʚʠʤ ʙʫʜʝ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʟʘʮʽʢʘʚʣʝʥʦʶ ʦʩʦʙʦʶ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʰʢʦʣʠ. 

ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʫ (ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1) :  

1. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʙʣʦʢ ʧʨʦ ʰʢʦʣʫ. 

2. ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʘʚʠʣ ʚʩʪʫʧʫ ʚ ʰʢʦʣʫ. 

3. ɹʣʦʢ ʥʦʚʠʥ. 

4. ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʙʘʪʴʢʽʚ. 

5. ʂʦʥʪʘʢʪʠ ʪʘ ʛʝʦʜʘʥ ̔ʰʢʦʣʠ. 



149 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

 
ʈʠʩ.1 ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʫ 

ɼʘʥʠʡ ʩʘʡʪ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ JavaScript, ʷʢʠʡ ʙʫʜʝ 

ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʽ ʦʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʷʢʠʡ ʟʤʦʞʝ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʥʘ ʩʘʡʪ.  

ʂʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʣʠʰʝ ʧʝʨʝʛʣʷʜʘʪʠ ʧʦʪʨʽʙʥʫ ʡʦʤʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘ ʜʣʷ ʥʴʦʛʦ ʙʫʜʝ 

ʜʦʩʪʫʧʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʽʟ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʰʢʦʣʠ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ï ʚʠʢʦʥʫʻ ʙʫʜʴ-ʷʢʽ ʜʽʾ ʥʘ ʩʘʡʪʽ: ʜʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʉʘʡʪ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʬʨʝʡʤʚʦʨʢʫ Angular, ʷʢʠʡ 

ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʘʥʽʻʶ Google ʥʘ ʤʦʚʽ TypeScript, ̫ ʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʨʦʙʠʣʘ ʢʦʤʧʘʥʽʷ 

Microsoft. ʎʝʡ ʬʨʝʡʤʚʦʨʢ ʩʣʫʛʫʻ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʜʥʦʩʪʦʨʽʥʢʦʚʠʭ ʩʘʡʪʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʝʢʦʥʦʤʠʪʠ ʪʨʘʬʽʢ ʪʘ ʧʨʠʰʚʠʜʰʠʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ, ʪʘʢ ʷʢ ʥʘ ʩʪʦʨʽʥʮʽ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʴ ʣʠʰʝ ʜʠʥʘʤʽʯʥʝ ʥʘʧʦʚʥʝʥʥʷ ʩʘʡʪʫ  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʘʡʪʫ ʚʽʥ ʙʫʜʝ ʧʦʜʽʣʝʥʠʡ ʥʘ ʙʝʟʣʽʯ ʢʦʤʧʦʥʝʥʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʷʚʣʷʻ 

ʩʦʙʦʶ ʜʠʨʝʢʪʦʨʽʶ, ʚ ʷʢʽʡ ʤʽʩʪʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʬʘʡʣʠ: 

¶ *.html ï ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʰʘʙʣʦʥ ʢʦʤʧʦʥʝʥʪʘ 

¶ *.ts ï TypeScript-ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʣʦʛʽʢʫ ʨʦʙʦʪʠ ʢʦʤʧʦʥʝʥʪʘ, ʤʽʩʮʝ ʟʙʝʨʝʞʝʥʥʷ 

ʣʦʢʘʣʴʥʠʭ ʜʘʥʠʭ, ʽ ʷʢʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʪʨʘʥʩʣʴʦʚʘʥʠʡ ʫ ʟʚʠʯʘʡʥʠʡ JavaScript-ʬʘʡʣ 

¶ *.css/*.scss ï ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ ʩʪʠʣʽ ʢʦʤʧʦʥʝʥʪʘ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʝʢʪʫ ʤʠ ʦʪʨʠʤʘʻʤʦ ʯʽʪʢʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʚʠʭʽʜʥʠʡ ʢʦʜ, ʷʢʠʡ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʧʨʦʩʪʦ ʧʽʜʪʨʠʤʫʚʘʪʠ. 

ʇʽʩʣʷ ʥʘʧʠʩʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʚʽʥ ʙʫʜʝ ʟʽʙʨʘʥʠʡ ʚ ʻʜʠʥʠʡ JavaScript-ʬʘʡʣ, ʷʢʠʡ 

ʙʫʜʝ ʧʽʜôʻʜʥʘʥʦ ʜʦ HTML-ʬʘʡʣʫ, ʽ ʚʝʩʴ ʚʤʽʩʪ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʙʣʦʮʽ. 
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ʋɼʂ 004.42 

ʏɸʊ-ɹʆʊ-ʉʀʉʊɽʄɸ ʆɹʉʋʃɻʆɺʋɺɸʅʅʗ ʉɽʈɺɯʉɯɺ ʈʆɹʆʊʀ ɿ 

ʂʈʀʇʊʆɺɸʃʖʊɸʄʀ 

ʂʦʨʯʫʢ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʂʨʠʧʪʦʚʘʣʶʪʘ - ʮʠʬʨʦʚʠʡ ʘʢʪʠʚ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʦʙʤʽʥʫ, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʣʴʥʫ ʢʨʠʧʪʦʛʨʘʬʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ, 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʚʦʨʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʜʘʯʽ ʘʢʪʠʚʽʚ. 

ʂʨʠʧʪʦʚʘʣʶʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʮʠʬʨʦʚʦʾ ʚʘʣʶʪʠ ʪʘ ʮʝʥʪʨʘʣʴʥʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʩʠʩʪʝʤ. 

Bitcoin - ʻ ʢʨʠʧʪʦʚʘʣʶʪʦʶ. ʎʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʮʠʬʨʦʚʘ ʚʘʣʶʪʘ ʙʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʙʘʥʢʫ ʘʙʦ ʻʜʠʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʷʢʫ ʤʦʞʥʘ ʥʘʜʩʠʣʘʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʚ ʦʜʥʦʨʘʥʛʦʚʽʡ ʙʽʪʢʦʡʥ-ʤʝʨʝʞʽ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʝʨʝʜʥʠʢʽʚ. 

ʃʘʥʮʶʞʦʢ ʙʣʦʢʽʚ, ʘʙʦ ʙʣʦʢʯʝʡʥ - ʮʝ ʧʫʙʣʽʯʥʠʡ ʢʦʣʝʢʪʠʚʥʠʡ ʨʝʛʽʩʪʨ ʥʘ ʷʢʦʤʫ 

ʟʘʩʥʦʚʘʥʘ ʚʩʷ ʤʝʨʝʞʘ ʙʽʪʢʦʡʥʦʚ. ɺʩʽ ʧʽʜʪʚʝʨʜʞʝʥʽ ʪʨʘʥʟʘʢʮʽʾ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʣʘʥʮʶʞʦʢ 

ʙʣʦʢʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʙʽʪʢʦʡʥ-ʛʘʤʘʥʮʽ ʤʦʞʫʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘʣʠʰʦʢ ʚʘʰʦʛʦ 

ʙʘʣʘʥʩʫ ʽ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʚ ʥʦʚʠʭ ʪʨʘʥʟʘʢʮʽʷʭ ʙʽʪʢʦʡʥʠ ʜʽʡʩʥʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʾʭ 

ʚʣʘʩʥʠʢʦʤ. ʎʽʣʽʩʥʽʩʪʴ ʽ ʭʨʦʥʦʣʦʛʽʯʥʠʡ ʧʦʨʷʜʦʢ ʣʘʥʮʶʞʢʘ ʙʣʦʢʽʚ ʟʘʩʥʦʚʘʥʽ ʥʘ ʥʘʜʽʡʥʦʾ 

ʢʨʠʧʪʦʛʨʘʬʽʾ. 

ʊʨʘʥʟʘʢʮʽʷ - ʮʝ ʧʝʨʝʜʘʯʘ ʢʦʰʪʽʚ ʤʽʞ ʙʽʪʢʦʡʥ-ʛʘʤʘʥʮʷʤʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʫ 

ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʣʘʥʮʶʞʦʢ ʙʣʦʢʽʚ. ɹʽʪʢʦʡʥ-ʛʘʤʘʥʮʽ ʤʽʩʪʷʪʴ ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ, 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʢʨʝʪʥʠʤ ʢʣʶʯʝʤ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʧʽʜʧʠʩʫʚʘʪʠ ʪʨʘʥʟʘʢʮʽʾ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʪʝʤʘʪʠʯʥʝ ʜʦʢʘʟ ʪʦʛʦ, ʱʦ ʪʨʘʥʟʘʢʮʽʷ ʜʽʡʩʥʦ ʩʭʚʘʣʝʥʘ ʚʣʘʩʥʠʢʦʤ 

ʛʘʤʘʥʮʷ. ʎʝʡ ʧʽʜʧʠʩ ʪʘʢ ʩʘʤʦ ʟʘʧʦʙʽʛʘʻ ʟʤʽʥʽ ʪʨʘʥʟʘʢʮʽʾ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʦʥʘ ʙʫʣʘ ʧʝʨʝʜʘʥʘ 

ʚ ʤʝʨʝʞʫ. ʋʩʽ ʪʨʘʥʟʘʢʮʽʾ ʪʨʘʥʩʣʶʶʪʴʩʷ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽ ʧʦʯʠʥʘʶʪʴ 

ʧʽʜʪʚʝʨʜʞʫʚʘʪʠʩʷ ʤʝʨʝʞʝʶ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʩʫ, 

ʟʚʘʥʦʛʦ ʄʘʡʥʽʥʛ. 

TelegramBot - cʧʦʯʘʪʢʫ çʙʦʪè (ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ çʨʦʙʦʪè) - ʧʨʦʛʨʘʤʘ, ʷʢʘ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʧʦ ʢʦʤʘʥʜʽ ʘʙʦ ʨʦʟʢʣʘʜʦʤ ʚʠʢʦʥʫʻ ʨʽʟʥʽ ʜʽʾ. ʇʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, ʧʨʦʛʨʘʤʘ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. ʇʨʠʯʦʤʫ ʨʦʙʠʪʴ ʮʝ ʯʝʨʝʟ ʪʽ ʞ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʽ 

ʟʚʠʯʘʡʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢ ʙʠ ʽʤʽʪʫʶʯʠ ʨʝʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

 
ʈʠʩ.1  ʉʭʝʤʘ ʨʦʙʦʪʠ ʯʘʪ-ʙʦʪʘ 

ʏʠʤ ʙʦʪ ʢʨʘʱʝ çʨʝʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘè? 

ɹʦʪ, ʚʠʢʦʥʫʶʯʠ ʦʜʥʦʤʘʥʽʪʥʫ ʨʦʙʦʪʫ, ʥʝ ʪʽʣʴʢʠ ʝʢʦʥʦʤʠʪʴ ʩʠʣʠ ʽ ʯʘʩ ʣʶʜʠʥʠ, ʘʣʝ 

ʨʦʙʠʪʴ ʨʦʙʦʪʫ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. 

ʋ ʙʦʪʽʚ ʢʨʘʱʝ ʨʝʘʢʮʽʷ ʽ ʪʦʯʥʽʩʪʴ ʜʽʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʶʜʠʥʦʶ - ʮʝ ʟʥʘʭʦʜʠʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʨʘʭ, ʽʥʪʝʨʥʝʪ-ʘʫʢʮʽʦʥʘʭ, ʨʝʢʣʘʤʽ, ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʨʞʦʚʦʾ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʪʦʨʛʽʚʣʽ ʽ ʪʘʢ ʜʘʣʽ. ɹʦʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʽʤʽʪʘʮʽʾ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʚ 

ʯʘʪʘʭ. ʎʝ ʪʘʢ ʟʚʘʥʽ çʯʘʪ-ʙʦʪʠè. 

ʏʘʪ-ʙʦʪʘ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘ ʚʠʜʘʯʫ ʘʜʝʢʚʘʪʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʣʶʜʩʴʢʽʡ ʤʦʚʽ. 

ɿʚʠʯʘʡʥʦ, ʟʘ ʫʤʦʚʠ, ʱʦ ʚʽʥ ʨʦʟʧʽʟʥʘʻ ʽ ʧʽʜʪʨʠʤʫʻ ʪʘʢʦʛʦ ʨʦʜʫ ʢʦʤʘʥʜʠ. 

ɼʦʙʨʝ, ʘ ʚ Telegram-ʪʦ ʚʦʥʠ ʱʦ ʨʦʙʣʷʪʴ? 

ɹʦʪʠ ʚ Telegram - ʮʝ ʨʽʟʥʦʚʠʜ ʯʘʪ-ʙʦʪʽʚ. ɿʘ ʧʨʘʚʠʣʘʤʠ ʚʩʽ ʾʭ ʽʤʝʥʘ ʧʦʚʠʥʥʽ 

ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʩʣʦʚʦʤ çbotè. ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ - ʮʝ ʪʽ ʞ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʘʢʢʘʫʥʪʠ, ʷʢʠʤʠ ʟʘʤʽʩʪʴ ʣʶʜʝʡ ʢʝʨʫʶʪʴ ʧʨʦʛʨʘʤʠ. 

ʊʘʢ, ʚʩʝ ʙʦʪʠ, ʷʢ ʽ ʩʘʤ ʪʝʣʝʛʨʘʤ, ʙʝʟʢʦʰʪʦʚʥʽ. ʆʜʥʘʢ ʤʦʞʣʠʚʽʩʪʴ ʩʪʷʛʫʚʘʪʠ ʧʣʘʪʫ ʟ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʝʨʝʩʥʽ 2015 ʨʦʢʫ ʘʥʦʥʩʫʚʘʚ ʪʚʦʨʝʮʴ ʤʝʩʝʥʜʞʝʨʘ ʇʘʚʣʦ ɼʫʨʦʚ. 

ʉʝʨʝʜʦʚʠʱʝʤ ʨʦʟʨʦʙʢʠ ʚ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʚʠʩʪʫʧʘʻ intellij  idea, ʜʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʧʨʦʜʫʢʪ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʠʡ ʤʦʚʫʶ Java ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣɹʥʠʭ ʙʽʙʣʽʦʪʝʢ ʷʢʽ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʚ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. 

ʤʦʞʥʘ ʧʦʚ'ʷʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʤʘʣʶʶʪʴʩʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Internet of Things). 

ɿ'ʻʜʥʘʥʥʷ ʽ ʜʘʪʯʠʢʘʤʠ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʥʘʚʽʪʴ 

ʙʝʟ ʚʝʣʠʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ. ʅʘʧʨʠʢʣʘʜ, ʨʦʩʽʡʩʴʢʽ ʨʦʟʨʦʙʥʠʢʠ ʥʘʚʯʠʣʠ ʜʦʤʘʰʥʽ 

ʣʽʯʠʣʴʥʠʢʠ ʚʦʜʠ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʚʣʘʩʥʠʢʦʤ ʢʚʘʨʪʠʨʠ ʯʝʨʝʟ ʤʝʩʝʥʜʞʝʨ Telegram. ʊʦʙʪʦ 

ʣʶʜʠʥʽ ʜʦʩʠʪʴ ʟʘʧʨʦʩʠʪʠ ʫ ʙʦʪʘ ʜʘʥʽ ʧʦ ʣʽʯʠʣʴʥʠʢʘʤ ʽ ʦʪʨʠʤʘʪʠ ʪʝʣʝʤʝʪʨʠʯʥʽ ʜʘʥʽ ʧʨʷʤʦ 

ʜʦ ʩʝʙʝ ʥʘ ʩʤʘʨʪʬʦʥ. ʉʠʩʪʝʤʫ ʧʣʘʥʫʶʪʴ ʧʨʠʚ'ʷʟʘʪʠ ʜʦ Google Speech API, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʣʦʩʦʚʝ ʫʧʨʘʚʣʽʥʥʷ. 

ʑʦʙ ʟʨʦʙʠʪʠ ʙʦʪʘ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ, ʦʯʝʚʠʜʥʦ, ʟʥʘʜʦʙʣʷʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʟʥʘʥʥʷ. ʇʝʨʰ ʟʘ ʚʩʝ, ʟʥʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʱʦʙ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʦʧʠʩʽ 

ʤʦʞʣʠʚʦʩʪʝʡ ʙʦʪʽʚ ʽ ʽʥʪʝʨʬʝʡʩʽ ʚʟʘʻʤʦʜʽʾ ʟ ʙʦʪʘʤʠ (Bot API). 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʦʪʽʚ Telegram ʚʠ ʤʦʞʝʪʝ ʥʘʣʘʰʪʫʚʘʪʠ ʟʘ 15 ʭʚʠʣʠʥ ʯʘʪ-

ʧʦʤʽʯʥʠʢʘ ʥʘ ʚʣʘʩʥʠʡ ʩʘʡʪ. 

ɸʙʦ ʚ ʦʩʚʽʪʥʽʭ ʮʽʣʷʭ ʩʪʚʦʨʠʪʠ ʩʚʦʛʦ ʧʝʨʰʦʛʦ ʣʫʥʦ-ʙʦʪʘ. 

ɸ ʭʪʦʩʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʦʪʽʚ Telegram ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʣʶʜʝʡ, ʥʘʧʨʠʢʣʘʜ, 

ʜʦʟʚʦʣʷʶʯʠ ʟʘʤʦʚʥʠʢʫ ʙʘʯʠʪʠ ʭʽʜ ʨʦʙʽʪ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ. 

ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʷʚʣʷʻʪʴʩʷ 

ʙʝʟʧʝʯʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʤʽʞ ʩʝʨʚʽʩʘʤʠ ʷʢʽ ʥʘʜʘʶʪʴ ʩʤʦʛʫ ʚʠʚʝʩʪʠ ʢʦʰʪʠ ʥʘ ʩʚʽʡ 

ʛʘʤʘʥʝʮʴ. ʊʘʢ ʷʢ ʫ ʢʦʞʥʦʾ ʩʬʝʨʠ ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʘʥʠʡ ʙʦʪ, ʘ ʩʘʤʝ Telegram ʪʘ 

ʩʝʨʚʽʩʠ ʚʠʚʦʜʫ ʤʘʶʪʴ ʩʚʦʾ ʩʭʝʤʠ ʰʠʬʨʫʚʘʥʥʷ ʘʣʝ ʮʝ ʥʝ ʜʘʻ ʟʘʭʠʩʪʫ ʚʽʜ ʧʨʦʪʦʢʦʣʽʚ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ WEB-ʙʨʘʫʟʝʨʽ.  

ʊʘʢʦʞ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ ʷʚʣʷʻʪʴʩʷ çʟʨʫʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷè, ʘ 

ʩʘʤʝ ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʟʨʫʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɹʦʪ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʦʟʫʤʽʣʠʤ ʪʘ 

ʛʥʫʯʢʠʤ. 

ʆʩʪʘʥʴʦʶ ʚ ʩʧʠʩʢʫ ʘʣʝ ʥʝ ʟʘ ʟʥʘʯʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʘʥʦʥʽʤʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. ɺ ʩʠʩʪʝʤʽ ʻ ʜʚʘ ʛʦʣʦʚʥʠʭ ʧʦʢʘʟʥʠʢʘ ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʦʩʦʙʠʩʪʽʩʪʴ ï ʮʝ ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ ʚ Telegram ʪʘ Bitcoin ʥʦʤʝʨ ʛʘʤʘʥʮʷ. 

ɺ ʢʦʥʮʽ ʨʦʟʨʦʙʢʠ ʤʠ ʦʪʨʠʤʫʻʤʦ ʛʦʪʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʷʢʠʡ ʤʦʞʥʘ 

ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʩʝʨʚʝʨ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʨʝʡʜʝʨʘ ʷʢʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʩʘʤʝ ʯʝʨʝʟ ʤʦʶ ʨʦʟʨʦʙʢʫ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʽʩʽʚ ʂʠʪʘʡʩʴʢʦʛʦ ʨʠʥʢʫ, ʘ 

ʷʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʚʽʥ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʩʘʤʠʭ ʩʪʘʙʽʣʴʥʠʭ ʪʘ ʟʘʪʨʝʙʫʚʘʥʠʡ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. http://mediatoolbox.ru/blog/botyi-telegram-vsyo-chto-vyi-hoteli-pro-nih-sprosit/ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʦʙʽʟʥʘʥʥʷ ʚ ʩʬʝʨʽ ʢʨʠʧʪʦʚʘʣʶʪ. 

2. https://bravenewcoin.com/data-and-charts/assets/BTC/price [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨ] ï 

ʩʧʨʘʚʢʘ ʧʦ Bitcoin.  

http://mediatoolbox.ru/blog/botyi-telegram-vsyo-chto-vyi-hoteli-pro-nih-sprosit/
https://bravenewcoin.com/data-and-charts/assets/BTC/price
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.4 

ɺʀʂʆʈʀʉʊɸʅʅʗ KANBAN ʇʈʀ ʋʇʈɸɺʃɯʅʅɯ ʇʈʆɽʂʊɸʄʀ 

ʂʨʫʢ ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

Kanban ʻ ʦʜʥʽʻʶ ʟ ʤʦʣʦʜʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʮʝ, ʚʽʥ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʤʧʘʥʽʡ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ. ʄʝʪʦʜʦʣʦʛʽʷ ʟʥʘʡʰʣʘ ʩʚʦʻ ʤʽʩʮʝ ʚ 

ʩʫʯʘʩʥʠʭ ʧʨʦʮʝʩʘʭ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ  ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʚ ʩʫʯʘʩʥʦʤʫ ɯʊ. 

ʈʽʯʥʠʡ ʟʚʽʪ PMI (Pulse of the Profession) ʧʦʢʘʟʫʻ ʱʦ: 

¶ 48% ʟʘʢʽʥʯʫʶʪʴʩʷ ʚʯʘʩʥʦ ʟʘ ʨʦʟʢʣʘʜʦʤ; 

¶ 43 % ʧʨʦʝʢʪʽʚ ʚʢʣʘʜʘʶʪʴʩʷ ʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʙʶʜʞʝʪ; 

¶ 31% ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʯʘʪʢʦʚʽʡ ʮʽʣʽ ʪʘ ʙʽʟʥʝʩ-ʚʠʤʦʛʘʤ. 

ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʚʦʨʷʪʴ ʧʨʦ ʱʝ ʙʽʣʴʰ ʘʧʦʢʘʣʽʧʪʠʯʥʫ ʢʘʨʪʠʥʫ. ɿʛʽʜʥʦ ʟ 

ʦʩʪʘʥʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ KPMG, ʣʠʰʝ 31% ʫʩʽʭ ʦʨʛʘʥʽʟʘʮʽʡ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʝʢʪʠ, ʷʢʽ, 

ʤʦʞʣʠʚʦ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʨʠʛʽʥʘʣʴʥʠʤ ʮʽʣʷʤ ʘʙʦ ʙʽʟʥʝʩ-ʮʽʣʷʤ. ʂʨʽʤ ʪʦʛʦ, ʣʠʰʝ 34% 

ʦʨʛʘʥʽʟʘʮʽʡ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 

 
ʈʠʩ. 1 ʉʪʘʪʠʩʪʠʢʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ 

ɺʠʢʦʨʠʩʪʘʥʥʷ Kanban ʜʦʧʦʤʦʞʝ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ. ʊʠʤ ʩʘʤʠʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʨʦʙʦʪʦʶ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʢʦʤʘʥʜʘʤ ʣʝʛʢʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʢʦʞʝʥ ʧʨʦʝʢʪ ʪʘ ʟʘʚʜʘʥʥʷ. 

ʆʜʥʘʢ ʡʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ. 

Kanban ʤʘʻ 4 ʧʨʠʥʮʠʧʠ ʽ 6 ʧʨʘʢʪʠʢ. 

ʇʨʠʥʮʠʧʠ Kanban: 

1. ʇʦʯʥʽʪʴ ʟ ʪʦʛʦ, ʱʦ ʚʠ ʨʦʙʠʪʝ ʟʘʨʘʟ 

2. ʇʦʛʦʜʴʪʝʩʷ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʧʦʩʪʫʧʦʚʠʭ, ʝʚʦʣʶʮʽʡʥʠʭ ʟʤʽʥ 

3. ʇʦʚʘʞʘʡʪʝ ʧʦʪʦʯʥʠʡ ʧʨʦʮʝʩ, ʨʦʣʽ ʪʘ ʦʙʦʚ'ʷʟʢʠ 

4. ɿʘʦʭʦʯʝʥʥʷ ʘʢʪʽʚ ʣ̔ ʜʝʨʩʪʚʘ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʇʨʘʢʪʠʢʠ Kanban: 

1. ɺʽʟʫʘʣʽʟʫʡ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ 

2. ʆʙʤʝʞʫʡ ʥʝʟʘʚʝʨʰʝʥʫ ʨʦʙʦʪʫ 

3. ʂʝʨʫʡ ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʦʤ 

4. ʈʦʙʠ ʧʦʣʽʪʠʢʠ ʧʨʦʮʝʩʽʚ ʟʨʦʟʫʤʽʣʠʤʠ 

5. ɿʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ 

6. ɺʜʦʩʢʦʥʘʣʠʪʠ ʢʦʣʘʙʦʨʘʮʽʾ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʽ ʪʘ ʥʘʫʢʦʚʠʡ ʤʝʪʦʜ). 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʠhʤʠ ʤʝʪʦʜʘʤʠ Kanban ʜʫʞʝ ʛʥʫʯʢʠʡ ʽ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʣʶʜʝʡ. 

Kanban ʥʝ ʨʦʟʛʣʷʜʘʻ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʘʚʠʣʴʥʠʡ ʚʽʥ ʯʠ ʥʽ. ʅʘʚʧʘʢʠ, Kanban 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʧʦʚʘʞʘʻ ʩʠʪʫʘʮʽʶ, ʱʦ ʩʢʣʘʣʘʩʷ, ʽ ʜʦʧʦʤʘʛʘʻ ʧʦʣʽʧʰʠʪʠ ʾʾ, ʧʦʯʠʥʘʶʯʠ ʟ ʤʽʩʮʷ, ʜʝ ʚʠ 

ʟʥʘʭʦʜʠʪʝʩʴ ʟʘʨʘʟ. 

ʇʝʨʝʚʘʛʠ Kanban ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʥʘʜ ʽʥʰʠʤʠ ʤʝʪʦʜʦʣʦʛʽʷʤʠ: 

1. ʅʘʜʽʡʥʠʡ ʬʫʥʜʘʤʝʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ 

2. ʂʨʘʱʝ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʝʢʪʽʚ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʠʤʠ ʟʘʚʜʘʥʴ 

3. ʇʦʢʨʘʱʝʥʥʷ ʯʘʩʫ ʮʠʢʣʫ 

4. ɿʚʽʣʴʥʝʥʥʷ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʦʩʪʽ 

5. ʇʽʜʚʠʱʝʥʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʜʦʩʪʘʚʢʠ ʪʘ 

ʙʽʣʴʰʦʾ ʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ 

6. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

7. ʂʨʘʱʝ ʨʦʟʫʤʽʥʥʷ ʩʪʘʥʫ ʨʦʙʦʪʠ ʪʘ ʩʪʘʪʫʩʫ ʧʨʦʝʢʪʫ 

8. ʗʢʽʩʥʝ ʪʘ ʢʽʣʴʢʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ 

9. ʇʽʜʚʠʱʝʥʘ ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ 

10. ʇʨʦʟʦʨʝ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ 

ʆʪʞʝ, Kanban ï ʮʝ ʤʝʪʦʜʦʣʦʛʽʷ, ʷʢʘ ʚʪʽʣʶʻ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ 

ʣʶʜʝʡ, ʷʢʽ ʾʾ ʚʠʢʦʥʫʶʪʴ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʨʦʜʦʚʞʠʪʠ ʨʫʭʘʪʠʩʷ ʚʧʝʨʝʜ ʪʘ ʟʘʢʽʥʯʠʪʠ 

ʨʦʙʦʪʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʚ ʷʢʦʤʫ ʩʪʘʥʽ ʧʨʦʝʢʪ ʯʠ ʧʨʦʜʫʢʪ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʘʥʠʡ  ʤʦʤʝʥʪ 

ʯʘʩʫ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Kanban ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ Software [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- 

https://dou.ua/lenta/articles/using-kanban/ 

2.  Kanban Explained for Beginners [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- 

https://kanbanize.com/kanban-resources/getting-started/what-is-kanban/ 

3. ʑʦ ʪʘʢʝ ʢʘʥʙʘʥ ʽ ʯʠʤ ʚʽʥ ʢʦʨʠʩʥʠʡ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- 

https://worksection.com/ua/blog/kanban.html 

  

https://dou.ua/lenta/articles/using-kanban/
https://kanbanize.com/kanban-resources/getting-started/what-is-kanban/
https://worksection.com/ua/blog/kanban.html
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.42 

ʆʇʀʉ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ɼʆʈɸɼʅʀʎʊɺɸ 
ʂʨʫʧʢʦ ɹ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɼʦʨʘʜʥʠʮʪʚʦ ð ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ 

ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ.  

ʈʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʩʪʘʥʮʽʷʭ, ʘ ʪʘʢʦʞ ʬʝʨʤʝʨʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʛʦʩʧʦʜʘʨʩʪʚʦ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ. ʋ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ.   

ʇʨʦʝʢʪ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ:  

¶ ʚʝʙ-ʩʘʡʪ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ ʢʣʽʻʥʪʘ; 

¶ ʚʝʙ-ʩʝʨʚʝʨ; 

¶ ʙʘʟʘ ʜʘʥʠʭ. 

 
ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ 

ɺʝʙ-ʩʘʡʪ ʩʣʫʛʫʻ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʝʨʚʝʨʦʤ ʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʛʣʷʥʫʪʠ, 

ʟʘʚʘʥʪʘʞʠʪʠ ʪʘ ʦʧʨʘʮʶʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ, ʰʣʷʭʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʽʜʧʨʘʚʣʝʥʥʷ ʟʘʧʠʪʽʚ ʥʘ ʩʝʨʚʝʨ. ʉʘʡʪ ʤʽʩʪʠʪʠʤʝ ʦʩʦʙʠʩʪʠʡ ʢʘʙʽʥʝʪ ʜʣʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʩʪʘʥʮʽʡ ʽ ʾʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʬʝʨʤʝʨʽʚ. 

ʌʝʨʤʝʨʠ ʟʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʦʨʪ ʨʦʩʣʠʥʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʽʣʴʪʨʽʚ ʚʠʙʨʘʥʠʭ ʥʠʤ, ʘ ʪʘʢʦʞ ʧʦʜʘʪʠ ʟʘʷʚʢʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʦʛʦ ʩʦʨʪʫ. 

ɼʦʩʣʽʜʥʠʮʴʢʽ ʩʪʘʥʮʽʾ ʟʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʟ 

ʦʙʤʝʞʝʥʥʷʤ ʧʨʘʚ ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ʧʫʙʣʽʢʫʚʘʪʠ ʟʘʛʘʣʥɹʦʜʦʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɺʝʙ-ʩʝʨʚʝʨ ʚʠʢʦʥʫʻ ʚʩʶ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ: ʧʝʨʝʚʽʨʢʫ ʮʽʣʽʩʥʦʩʪʽ, ʜʦʙʘʚʣʝʥʥʷ, ʟʤʽʥʫ 

ʪʘ ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. ɺʽʥ ʙʫʜʫʻʪʴʩʷ ʥʘ REST-ʘʨʭʽʪʝʢʪʫʨʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʦʩʝʨʝʜʠʪʠ ʚʩʶ ʦʙʨʦʙʢʫ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʪʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʠʪʫ ʜʦ ʩʝʨʚʝʨʫ ʙʫʜʝ ʧʦʚʝʨʥʝʥʝ 

JSON, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʘʥʽ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʇʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ 

ʪʦʤʫ, ʱʦ  ʦʜʠʥ ʩʝʨʚʝʨ ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝ ʣʠʰʝ ʩʘʡʪ, ʘ ʽ ʤʦʙʽʣʴʥʠʡ ʯʠ ʜʝʩʢʪʦʧʥʠʡ 

ʜʦʜʘʪʦʢ, ʙʝʟ ʟʤʽʥ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ.  

ʆʙʤʽʥ ʜʘʥʠʤʠ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ HTTP-ʟʘʧʠʪʽʚ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ:  

¶ GET ð ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʟ ʙʘʟʠ ʜʘʥʠʭ; 

¶ POST ð ʜʣʷ ʜʦʙʘʚʣʝʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ; 

¶ UPDATE ð ʜʣʷ ʟʤʽʥʠ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ; 

¶ DELETE ð ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʟ ʙʘʟʠ ʜʘʥʠʭ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋ ʢʦʞʝʥ ʟʘʧʠʪ ʙʫʜʝ ʚʢʣʘʜʝʥʦ JSON, ʪʦʙʪʦ ʦʙᾷʻʢʪ JavaScript, ʷʢʠʡ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚ 

ʩʦʙʽ ʧʦʣʷ ʟ ʜʘʥʠʤʠ ʽ ʽʥʰʽ ʦʙᾷʻʢʪʠ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʫʻʪʴʩʷ ʨʦʟʜʽʣ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʘʢʦʞ ʜʣʷ ʟʘʧʠʪʽʚ ʜʦʜʘʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ ʪʦʢʝʥ, ʙʝʟ ʷʢʦʛʦ ʟʘʧʠʪ ʙʫʜʝ ʚʽʜʭʠʣʣʝʥʦ 

ʩʝʨʚʝʨʦʤ. 

ʉʝʨʚʝʨ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʤʦʚʠ Java ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Spring Framework. ʎʝʡ 

ʬʨʝʡʤʦʨʢ ʻ ʜʫʞʝ ʚʝʣʠʢʠʤ ʽ ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʥ ʤʽʩʪʠʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʥʘ ʧʣʘʪʬʦʨʤʽ JavaEE, Spring ʻ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʘ ʛʨʦʤʽʩʪʢʠʡ, ʘʣʝ, ʟʘʚʜʷʢʠ ʤʽʢʨʦʩʝʨʚʽʩʥʽʡ ʙʫʜʦʚʽ, ʡʦʛʦ ʥʝ 

ʧʦʪʨʽʙʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʧʦʚʥʽʩʪʶ, ʘ ʣʠʰʝ ʪʽ ʤʦʜʫʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹ̫. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ PostgeSQL. 

ɹʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ʮʶ ʉʋɹɼ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʻ ʩʪʘʙʽʣʴʥʦʶ ʫ ʨʦʙʦʪʽ, ʘ 

ʪʘʢʦʞ ʩʪʽʡʢʦʶ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʙʫʜʝ ʜʦʨʝʯʥʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ 

ʜʣʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʠ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ. 

ɼʣʷ ʢʦʤʬʦʨʪʥʦʾ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʆʈʄ Hibernate. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʆʈʄ ʥʘʜʘ ̒ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʢʦʞʥʠʡ ʟʘʧʠʩ ʦʢʨʝʤʦʾ ʪʘʙʣʠʮʽ ʷʢ 

ʦʙôʻʢʪ ʢʣʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʫʚʘʪʠ ʪʘʙʣʠʮʷʤʠ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʨʽʚʥʽ ʦʙᾷʻʢʪʽʚ, ʱʦ ʩʧʨʦʱʫʻ 

ʨʦʙʦʪʫ. ʊʘʢʦʞ ʆʈʄ ʟʘʢʨʠʻ ʚʨʘʟʣʠʚʦʩʪʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ɹɼ ʽ ʩʧʨʦʩʪʠʪʴ ʥʘʧʠʩʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ 

ʙʘʟʠ, ʯʘʩʪʠʥʘ ʟʘʧʠʪʽʚ ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʱʦ ʟʘʤʽʪʥʦ ʧʨʠʰʚʠʜʰʠʪʴ 

ʨʦʟʨʦʙʢʫ. 

ɺʝʙ-ʩʘʡʪ ʨʦʟʨʦʙʣʶʻʪʴʩʷ, ʷʢ ʦʢʨʝʤʠʡ ʜʦʜʘʪʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ front-end 

ʬʨʝʡʤʚʦʨʢʫ Angular. ʎʝʡ ʬʨʝʡʤʚʦʨʢ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʤʦʚʽ TypeScript ʢʦʤʧʘʥʽʻʶ Google. 

ɺʽʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʘʡʪ, ʷʢʠʡ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʟ REST API. ʇʽʩʣʷ ʥʘʧʠʩʘʥʥʷ ʩʘʡʪʫ 

ʚʠʭʽʜʥʠʡ ʢʦʜ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʻʜʠʥʠʡ JS-ʬʘʡʣ. ɿʘʚʜʷʢʠ ʢʦʤʬʦʨʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ʧʨʦʝʢʪʫ 

Angular ʡʦʛʦ ʧʽʜʪʨʠʤʢʘ ʙʫʜʝ ʜʦʩʠʪʴ ʧʨʦʩʪʦʶ. Angular, ʷʢ ʽ ʚʩʽ ʩʫʯʘʩʥʽ ʬʨʝʡʤʬʦʨʢʠ, 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʦʜʥʦʩʪʦʨʽʥʢʦʚʠʭ ʩʘʡʪʽʚ, ʪʦʙʪʦ ʩʪʦʨʽʥʢʘ ʙʫʜʝ ʻʜʠʥʘ ʽ ʥʝ ʙʫʜʝ 

ʧʝʨʝʟʘʚʘʥʪʘʞʫʚʘʪʠʩʴ ʧʦʚʥʽʩʪʶ, ʟʘʚʜʷʢʠ JS ʟʤʽʥʶʚʘʪʠʩʴ ʙʫʜʝ ʣʠʰʝ ʦʩʥʦʚʥʝ ʥʘʧʦʚʥʝʥʥʷ 

ʩʪʦʨʽʥʢʠ, ʘ ʪʘʢʽ ʙʣʦʢʠ, ʷʢ ʛʦʣʦʚʘ, ʧʽʜʚʘʣ, ʥʘʚʽʛʘʮʽʡʥʽ ʤʝʥʶ ʥʝ ʙʫʜʫʪʴ ʧʦʚʪʦʨʥʦ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʴ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ Angular ʟ REST API ʨʦʟʨʦʙʣʝʥʦʤʫ ʥʘ ʤʦʚʽ Java, 

ʦʪʨʠʤʘʻʤʦ ʧʦʚʥʽʩʪʶ ʜʠʥʘʤʽʯʥʠʡ ʽ ʙʝʟʧʝʯʥʠʡ ʩʘʡʪ. ʇʽʩʣʷ ʨʦʟʨʦʙʢʠ ʩʘʡʪʫ ʙʫʜʝ ʪʨʠ ʬʘʡʣʠ: 

html-ʬʘʡʣ, css-ʬʘʡʣ, js-ʬʘʡʣ. Html-ʬʘʡʣ ʤʽʩʪʠʤʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʽʜôʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʙʣʦʢ, ʚ ʷʢʦʤʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʥʘʧʦʚʥʝʥʥʷ ʩʘʡʪʫ. ʉss-ʬʘʡʣ 

ʤʽʩʪʠʪʠʤʝ ʟʘʛʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʪʠʣʽʚ ʪʘ ʧʽʜô̒ ʜʥʘʥʥʷ ʰʨʠʬʪʽʚ. Js-ʬʘʡʣ ʤʽʩʪʠʪʠʤʝ ʚʩʽ 

ʤʝʪʦʜʠ ʪʘ ʧʦʣʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ, ʣʦʛʽʢʫ ʩʘʡʪʫ ʪʘ ʤʝʪʦʜʠ ʽ ʩʭʦʚʠʱʝ ʜʣʷ ʨʦʙʦʪʠ 

ʟ ʚʝʙ-ʩʝʨʚʝʨʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʪʨʠ ʩʢʣʘʜʦʚʽ ʧʨʦʝʢʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʛʦʨʪʘʪʠʩʴ ʷʢ ʥʘ ʦʜʥʽʡ 

ʤʘʰʠʥʽ, ʪʘʢ ʽ ʥʘ ʨʽʟʥʠʭ. ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧᾷʶʪʝʨ ʟ ʆʉ Linux. ʅʘ 

ʢʦʤʧôʶʪʝʨʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ ʟʘʩʦʙʠ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ Doker. ʎʝʡ ʟʘʩʽʙ 

ʜʦʟʚʦʣʠʪʴ ʟʘʧʫʩʪʠʪʠ ʢʦʞʥʫ ʯʘʩʪʠʥʫ ʚ ʽʟʦʣʴʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ, ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʧʦʣʘʜʦʢ ʟ ʷʢʦʶʩʴ ʯʘʩʪʠʥʦʶ ʧʨʦʝʢʪʫ, ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʙʫʜʝ ʜʫʞʝ ʧʨʦʩʪʦ. ʂʦʞʥʘ 

ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʫ ʙʫʜʝ ʟʘʧʫʩʢʘʪʠʩʴ ʚ ʦʢʨʝʤʦʤʫ ʢʦʥʪʝʡʥʝʨʽ. ɺʩʽ ʢʦʥʪʝʡʥʝʨʠ ʙʫʜʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʫ ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ, ʜʣʷ ʨʦʙʦʪʠ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ NGNIX, ʷʢʠʡ ʜʦʟʚʦʣʷʪʴ ʦʪʨʠʤʫʚʘʪʠ ʟʘʧʠʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘ 

ʨʦʟʧʦʜʽʣʷʪʠ ʾʭ ʧʦ ʣʦʢʘʣʴʥʽʡ ʘʜʨʝʩʽ. ʆʩʢʽʣʴʢʠ JavaScript ʥʝ ʧʽʜʪʨʠʤʫʻ ʙʘʛʘʪʦʧʦʪʦʯʥʽʩʪʴ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ Doker ʽ NGNIX ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʩʪʽʡʢʫ ʩʪʨʫʢʪʫʨʫ, ʰʣʷʭʦʤ 

ʟʘʧʫʩʢʫ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʝʡʥʝʨʽʚ ʟ ʢʣʽʻʥʪʩʴʢʦʶ ʯʘʩʪʠʥʦʶ ʪʘ ʨʦʟʧʦʜʽʣʦʤ ʢʣʽʻʥʪʽʚ ʤʽʞ ʮʠʤʠ 

ʢʦʥʪʝʡʥʝʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ NGNIX. 
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ʋɼʂ 004.42 

ʉʀʉʊɽʄɸ ɼʃʗ ʋʇʈɸɺʃɯʅʅʗ ɼɽʈɾɸɺʅʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

çɼʋɹʈʆɺʀʎʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 
ʂʫʟʽʥʘ ʊ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʘʢʪʠʯʥʦ ʢʦʞʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʻ ʚʣʘʩʥʠʡ ʚʝʙ-ʩʘʡʪ. ɺ ʫʤʦʚʘʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ - ʮʝ ʥʝʦʙʭʽʜʥʠʡ ʯʠʥʥʠʢ ʽʩʥʫʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʜʦʥʝʩʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʟʰʠʨʠʪʠ ʢʨʫʛʦʟʽʨ 

ʢʦʨʠʩʪʫʚʘʯʘ.  

ʂʦʨʧʦʨʘʪʠʚʥʠʡ ʩʘʡʪ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʣʽʻʥʩʴʢʫ ʙʘʟʫ, ʧʽʜʥʷʪʠ ʽʤʽʜʞ ʢʦʤʧʘʥʽʾ, 

ʤʠʪʪʻʚʦ ʧʨʦʽʥʬʦʨʤʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʽʥ ʤʘʻ ʧʦʪʫʞʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ 

ʨʦʟʛʘʣʫʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʦʟʜʽʣʽʚ ʽ ʧʽʜʨʦʟʜʽʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʤʧʘʥʽʶ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʽʜʧʨʘʚʣʷʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʠ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʦʜʫʣʷ. ɿʘʚʜʷʢʠ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʫ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʩʚʽʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʨʦʟʚʠʥʝʥʦʩʪʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʚʝʙ-ʩʘʡʪʫ ʜʣʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʠʡ ʥʘʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦ ʽʥʬʦʨʤʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ 

ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʦʚʠʥʠ ʣʽʩʥʠʮʪʚʘ, ʥʘʷʚʥʽʩʪʴ ʚʘʢʘʥʩʽʡ, ʜʘʪʫ ʪʘ ʪʝʨʤʽʥ ʚʠʜʘʯʽ 

ʣʽʩʦʨʫʙʥʠʭ ʢʚʠʪʢʽʚ. 
ɿʘʚʜʘʥʥʷʤ ʻ ʚʠʚʯʠʪʠ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʡʦʛʦ ʩʪʨʫʢʪʫʨʦʶ, 

ʦʮʽʥʢʘ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʦʙʨʦʙʢʠ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʽ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ.  

ʊʨʘʜʠʮʽʡʥʦ ʧʽʜ ʣʽʩʦʚʠʤ ʩʝʢʪʦʨʦʤ ʝʢʦʥʦʤʽʢʠ ʨʦʟʫʤʽʶʪʴ ʣʽʩʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ 

ʢʨʘʾʥʠ, ʱʦ ʦʙôʻʜʥʫʻ ʚʠʨʦʙʥʠʢʽʚ ʽ ʩʧʦʞʠʚʘʯʽʚ ʛʦʣʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʣʽʩʽʚʥʠʮʪʚʘ - ʜʝʨʝʚʠʥʠ.  

ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çɼʫʙʨʦʚʠʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʟʘʡʤʘʻʪʴʩʷ 

ʣʽʩʦʟʘʛʦʪʽʚʝʣʴʥʠʤʠ, ʣʽʩʦʚʽʜʥʦʚʥʠʤʠ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʘʭʦʜʘʤʠ ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʮʽʣʷʭ ʟʘʭʠʩʪʫ ʛʨʫʥʪʽʚ ʚʽʜ 

ʚʦʜʷʥʦʾ ʪʘ ʛʨʫʥʪʦʚʦʾ ʝʨʦʟʽʾ, ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʥʘʥʥʷ ʚʦʜʦ 

ʨʝʛʫʣʶʶʯʠʭ ʬʫʥʢʮʽʡ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʟʘʛʦʪʽʚʣʷ ʪʘ ʧʨʦʜʘʞ ʷʢʽʩʥʦʾ ʜʝʨʝʚʠʥʠ, ʷʢʘ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ, ʷʢ ʚ ʋʢʨʘʾʥ̔ , ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʘ ʪʘʢʦʞ 

ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʨʠʙʫʪʢʫ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʡʦʛʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʨʝʛʫʣʶʻ: ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥ ɹ

ʧʦ ʚʽʜʜʽʣʘʤ ʽ ʧʽʜʨʦʟʜʽʣʘʤ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʽʜʜʽʣʽʚ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ; ʟʘʛʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʚʽʜʜʽʣʽʚ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ. ʆʨʛʘʥʽʟʘʮʽʡʥʘ 

ʩʪʨʫʢʪʫʨʘ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʩʪʨʘʪʝʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʚʟʘʻʤʦʜʽʶ 

ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ʅʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ɼʇ çɼʫʙʨʦʚʠʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʭʝʤʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ1. 
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ʈʠʩ.1 ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʥʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʘʡʪʫ ʩʧʨʦʩʪʠʪʴ ʨʦʙʦʪʫ ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʫʙʨʦʚʠʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ ʧʽʜʚʠʱʠʪʴ ʡʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. 

  

ɼʠʢʝʢʪʦʨ ɼʇ çɼʫʙʨʦʚʠʮʴʢʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 
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ʋɼʂ 004.62 

ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ɿ ʆɹʃɯʂʋ ʈʆɹʆʊʀ ʉɸɼʆɺʆɻʆ ʇɯɼʇʈʀɭʄʉʊɺɸ 

ʂʫʣʘʻʚ ʉ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʝʚ ɺ.ʆ. 

ʉʘʜʽʚʥʠʮʪʚʦ ʻ ʘʢʪʫʘʣʴʥʦʶ ʛʘʣʫʟʟʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʈʦʙʦʪʘ 

ʩʘʜʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ 

ʩʣ̔ʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʜʥʘʢ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʫ ʨʦʟʚʠʪʢʫ 

ʩʘʜʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʟ ʦʙʣʽʢʫ ʾʭʥʴʦʾ ʨʦʙʦʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʩʫʪʦ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʜʦʧʦʤʦʞʝ ʩʧʨʦʩʪʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʩʽʤʘ ʩʬʝʨʘʤʠ 

ʡʦʛʦ ʨʦʙʦʪʠ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʟʙʽʣʴʰʠʪʴʩʷ ʧʨʠʙʫʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ ʪʘ ʫʩʽʻʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ 

ʟʘʣʫʯʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʇʨʝʜʤʝʪʦʤ ʨʦʙʦʪʠ ʻ ʩʠʩʪʝʤʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʉʘʜʽʚʥʠʮʪʚʦ ʷʢ ʛʘʣʫʟʴ ʤʘʻ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʫʤʦʚʣʝʥʽ ʩʢʣʘʜʥʽʩʪʶ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʪʘ ʚʠʢʦʥʘʥʥʽ ʪʨʫʜʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʧʨʘʢʪʠʮʽ ʩʢʣʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʙ'ʻʜʥʘʥʴ. ʆʜʥʽ ʟ ʥʠʭ ʟʜʽʡʩʥʶʶʪʴ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ ï ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʘʜʞʘʥʮʽʚ, ʧʣʦʜʽʚ ʪʘ ʷʛʽʜ, ʾʭ ʧʝʨʝʨʦʙʢʫ ʽ ʟʙʝʨʽʛʘʥʥʷ; ʜʨʫʛʽ, ʧʝʨʝʚʘʞʥʦ ʚʝʣʠʢʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ,- ʦʙ'ʻʜʥʫʶʪʴ ʚʩʽ ʩʪʘʜʽʾ ʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʜʦ ʟʙʫʪʫ ʚʠʨʦʙʣʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʫ ʩʚʽʞʦʤʫ ʯʠ ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɿʘ ʚʠʜʘʤʠ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʩʽ 

ʩʘʜʦʚʦ-ʚʠʥʦʛʨʘʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʫ ʯʦʪʠʨʠ ʛʨʫʧʠ: 

¶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ: 

o ʧʣʦʜʦʚʽ; 

o ʧʣʦʜʦʚʦ-ʷʛʽʜʥʽ; 

o ʧʣʦʜʦʚʦ-ʨʦʟʩʘʜʥʠʮʴʢʽ; 

o ʧʣʦʜʦʚʦ-ʚʠʥʦʛʨʘʜʘʨʩʴʢʽ; 

o ʧʣʦʜʦʢʦʥʩʝʨʚʥʽ; 

o ʚʠʥʦʛʨʘʜʘʨʩʴʢʽ; 

o ʚʠʥʦʛʨʘʜʦʚʠʥʦʨʦʙʥʽ; 

¶ ʥʝʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʣʝʢʪʠʚʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʽʟʥʠʭ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ, ʚ ʷʢʠʭ ʩʘʜʽʚʥʠʮʪʚʦ ʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʻ ʜʦʧʦʤʽʞʥʦʶ ʛʘʣʫʟʟʶ; 

¶ ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʨʽʟʥʽ ʦʙ'ʻʜʥʘʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʙʘʟʽ 

ʦʜʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ, ʜʝ ʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ; 

¶ ʧʨʠʚʘʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʝʣʷʥʩʴʢʽ (ʬʝʨʤʝʨʩʴʢʽ) ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʽʜʩʦʙʥʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʝʣʷʥ ʪʘ ʩʘʜʦʚʦ-ʛʦʨʦʜʥʽ ʢʦʦʧʝʨʘʪʠʚʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʫ 

ʧʨʦʜʫʢʮʽʶ ʥʘ ʩʚʦʾʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ.[1] 

ʉʝʨʝʜ ʥʘʷʚʥʠʭ ʥʘ ʨʠʥʢʫ ʩʠʩʪʝʤ ʟ ʦʙʣʽʢʫ ʩʘʜʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

çʋʧʨʘʚʣʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤè ʢʦʤʧʘʥʽʾ çɺʆʃʆʐʀʅè. ʎʝ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʚʩʽʤʘ ʧʽʜʨʦʟʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʬʽʥʘʥʩʦʚʠʤ, ʙʫʭʛʘʣʪʝʨʩʴʢʠʤ ʪʘ 

ʢʘʜʨʦʚʠʤ ʚʽʜʜʽʣʘʤʠ, ʨʦʩʣʠʥʥʠʮʴʢʠʤʠ, ʪʚʘʨʠʥʥʠʮʴʢʠʤʠ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤʠ ʪʘ 

ʜʦʧʦʤʽʞʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ.[2] 

ɿʘʚʜʘʥʥʷʤʠ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʻ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ. 

ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪɹ ʧʽʜʧʨʠʻʤʩʪʚʫ (ʦʨʛʘʥʽʟʘʮʽʾ) ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ 

ʡʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʚʠʛʣʷʜʘʪʠʤʝ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʉʠʩʪʝʤʘ ʤʘʪʠʤʝ ʪʘʢʽ 

ʤʦʜʫʣʽ:  ʟʙʦʨʫ ʜʘʥʠʭ,  ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ. ʋ ʷʢʦʩʪʽ ʤʦʜʫʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʙʫʜʝ 



159 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ ʦʙʣʽʢʫ ʨʦʙʦʪʠ ʩʘʜʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ 

ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʙʘʢʘʣʘʚʨʩʴʢʦʶ ʨʦʙʦʪʦʶ. 

ʆʩʥʦʚʥʠʤ ʤʦʜʫʣʝʤ ʩʠʩʪʝʤʠ ʻ ʘʥʘʣʽʪʠʯʥʠʡ. ɺʽʥ ʙʫʜʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟʽʙʨʘʥʽ ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʘ ʥʘʜʘʚʘʪʠ ʧʝʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʤʦʞʣʠʚʦ ʟʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʪʞʝ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʨʦʙʦʪʠ 

ʩʘʜʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʤʝʥʰʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ʾʭʥʽ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥ.̫  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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2. Voloshyn Company [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
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ʋɼʂ 528.44:0049 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɻɯʉ MAPINFO  ʋ ʉʌɽʈɯ ɿɽʄɽʃʔʅʆɻʆ ʂɸɼɸʉʊʈʋ 

ʃʝʦʰʝʢ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʫʜʴʢʦ ʆ.ʄ. 

ʅʘʡʩʫʯʘʩʥʽʰʠʤ ʚʠʜʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʢʦʨʠ-ʩʪʦʚʫʶʪʴʩʷ ʫ ʢʘʜʘʩʪʨʽ ʪʘ 

ʟʝʤʣʝʫʩʪʨʦʾ ʻ ʛʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ). 

ʉʚʽʪʦʚʽ ʣʽʜʝʨʠ ʟ ʨʦʟʨʦʙʢʠ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʽ ʬʽʨʤʠ ʷʢ ESRI, Autodesk, MapInfo, 

Bentley ʥʘ ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʝʣʠ ʜʠʩʢʫʩʽʾ ʽ ʤʘʣʠ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʨʽʰʝʥʥʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʚʜʘʥʴ ʱʦ ʩʪʘʚʠʣʠʩʷ ʧʝʨʝʜ ʛʝʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ. ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʮʠʭ ʬʽʨʤʠ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʪʬʦʨʤʘʭ 

(UNIX, Windows, DOS),  ʥʘʤʘʛʘʶʯʠʩʴ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʢʦʥʮʝʧʮʽʶ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʑʦ ʜʦʟʚʦʣʠʣʦ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʦʪʨʠʤʘʪʠ ʧʦʪʫʞʥʽ ɻɯʉ, ʟ ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʴʪʷʤʠ ʧʨʠ ʤʘʥʽʧʫʣʶʚʘʥʥʽ 

ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ.[2] 

ʆʩʪʘʥʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʬʽʨʤʠ ESRI ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʫʟʛʦʜʞʝʥʠʡ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ, ʱʦ ʫʪʚʦʨʶʻ ʫʥʽʚʝʨʩʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ ʫʩʽ 

ʦʩʥʦʚʥʽ ʧʣʘʪʬʦʨʤʠ ʽ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʥʘ ʩʫʤʽʩʥʽʩʪʴ ʜʘʥʠʭ ʥʘ ʜʚʽʡʢʦʚʦʤʫ 

ʨʽʚʥʽ. 

ɻʝʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʰʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʡ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ. ʇʝʨʩʧʝʢʪʠʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʫ 

ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ. 

ʉʚ̔ʪʦʚʠʡ ʜʦʩʚʽʜ ʧʦʢʘʟʘʚ, ʱʦ ʩʫʯʘʩʥʽ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʥʝʟʘʤʽʥʥʽ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʚʝʜʝʥʥʽ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ. ɯʟ ʩʪʚʦʨʝʥʥʷʤ ʩʠʩʪʝʤʠ ʚʧʨʦʚʘʜʠʣʠ ʥʘ 

ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʻʜʠʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝ-ʯʝʥʥʷ ʨʠʥʢʫ ʟʝʤʝʣʴ, ʦʧʦʜʘʪʢʫ-ʚʘʥʥʷ, ʨʝʻʩʪʨʘʮʽʶ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʘʚʪʦʤʘʪʠʟʦ-ʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʊʦʤʫ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ɸʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ (ɸʉ ɼɿʂ) ʋʢʨʘʾʥʠ  ʻ ʧʝʨʚʠʥʥʠʡ ʦʙʣʽʢ ʪʘ ʨʝʻʩʪʨʘʮʽʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ, ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ ʪʘ ʧʨʘʚ ʥʘ ʥʠʭ, ʚʝʜʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʟʝʤʝʣʴ.[3] 

ɯʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ɸʉ ɼɿʂ, ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʨʛʘʥʠ ʤʽʩʴʢʠʭ 

ʫʧʨʘʚʣʽʥʴ ʟʝʤʝ-ʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ     ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚ ʥʘʩʪʫʧʥʠʭ ʮʽʣʷʭ: 

- ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝ-ʛʽʦʥʦʤ; 

- ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ  ʨʝʩʫ-ʨʩʘʤʠ ; 

- ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ ; 

- ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʟʝʤʣʝʫʩʪʨʦʶ; 

- ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʨʘʮʽʦʥʘ-ʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ ; 

- ʥʦʨʤʘʪʠʚʥʦʾ ʪʘ ʝʢʩʧʝʨʪʥʦʾ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ ʟʝʤʝʣʴ ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʦʟʤʽʨʫ ʧʦʜʘʪʢʽʚ ʪʘ ʦʨʝʥʜʥʦʾ ʧʣʘʪʠ ʟʘ ʟʝʤʣʶ; 

- ʨʦʟʨʦʙʢʠ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʪʘ ʽʥʰʠʭ ʢʘʜʘʩʪʨʽʚ ; 

- ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʛʨʦʤʘʜʷʥʘʤ ʪʘ ʶʨʠʜʠʯʥʠʤ ʦʩʦ-ʙʘʤ ʪʘ ʽʥʰʝ. 

 ʑʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʘʥʝ ʚʠʨʽʰʝʥʥʷʤ ʙʘʛʘʪʴʦʭ ʥʘʷʚʥʠʭ ʧʠʪʘʥʴ ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʷʢ 

ʧʨʦʟʦʨʽʩʪʴ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʨʽʟʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʶʯʠʪʴ ʥʝʧʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʥʠʤʠ. 

ɼʝʪʘʣʴʥʽʰʝ ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʧʝʨʝʚʘʛʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ MapInfo ʜʣʷ ʚʝʜʝʥʥʷ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʦʙʨʘʟʽʚ. 

 ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʣʘʪʬʦʨʤ ʩʠʩʪʝʤ ʟ ʨʦʟʚʠʥʫʪʠʤʠ ʟʘʩʦʙʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʚʽʜʢʨʠʪʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʥʝ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʱʝʟʛʘʜʘʥʠʭ ʤʦʜʫʣʽʚ, ʪʦʤʫ ʱʦ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʮʠʭ 

ʩʠʩʪʝʤʘʭ.[1] 
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ʐʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʗʢʱʦ 

ʙʘʟʦʚʘ ʜʣʷ ʤʦʜʫʣʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʩʪʝʤʘ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʪʽʣʴʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʙʫʜʦʚʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ, ʪʦ ʮʝ ʜʫʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʨʠʪʝʨʽʾʚ ʧʦʨʽʚʥʷʥʥʷ ʰʣʷʭʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʚʝʜʝʥʥʽ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ, MapInfo ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ. MapInfo ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʢʦʤʧʦʥʝʥʪʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ (ʉʆʄ), ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʻ ʽʥʰʽ ʨʦʟʰʠʨʝʥʥʷ ʫ ʚʠʢʦʥʫʚʘʥʦʤʫ ʬʦʨʤʘʪʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʥʘʜʘʻ 

ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ MapInfo ʚ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙʨʘʟʽʚ:[1] 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʟʘʩʦʙʽʚ ʟʯʠʪʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʢʦʥʚʝʨʪʘʮʽʾ, ʪʦʱʦ; 

- ʤʦʞʣʠʚʽʩʪʴ ʦʢʨʝʤʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ʫ ʚʠʢʦʥʫʚʘʥʦʤʫ ʬʦʨʤʘʪʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʽʥʰʠʭ (ʥʘʧʨʠʢʣʘʜ, 

ʽʥʪʝʨʬʝʡʩʥʠʭ ʨʽʰʝʥʴ) ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ - ʥʽ ʚʙʫʜʦʚʘʥʽʡ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽʡ ʤʦʚʽ ʋɺɸ. 

ʆʩʪʘʥʥʽʡ ʯʘʩ ʦʯʽʢʫʻʪʴʩʷ ʧʦʤʽʪʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʤʦʜʝʣʶʶʯʠʭ 

ʬʫʥʢʮʽʡ ɻɯʉ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ɻɯʉ ʬʘʢʪʠʯʥʦ ʩʪʘʥʫʪʴ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʧʨʦʩʪʦʨʦʚʠʭ ʤʦʜʝʣʝʡ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ɻɯʉ 

ʥʝ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.ʊʘ ʩʘʤʝ MAP-INFO ʤʦʛʣʘ ʦʭʦʧʠʪʠ ʚʝʩʴ ʢʘʜʘʩʪʨ 

ʋʢʨʘʾʥʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʝʤʝʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ ʚʦʣʦʜʽʻ ʚʝʣʠʢʦʶ ʽ ʜʦʩʪʫʧʥʦʶ ʙʘʟʦʶ 

ʘʥʘʣʽʪʠʯʥʠʭ ʩʧʦʩʦʙʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. MapInfo Pro. ʄʠʨʦʚʦʡ ʣʠʜʝʨ ʥʘ ʨʳʥʢʝ ɻʀʉ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

[ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʫ: http://mapinfo.ru/product/mapinfo-professiona 

2. http://www.novageografia.com/vogels-2217-1.html (ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ) 

3. https://dspace.uzhnu.edu.ua ü jspui ü bitstream ü lib ( ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ) 
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ʋɼʂ 004.3 

ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʉʊʋɼɽʅʊʉʔʂʀʍ ʈʆɹɯʊ ʅɸ ʅɸʗɺʅɯʉʊʔ ʇʃɸɻɯɸʊʋ 

ʄʘʟʫʨʫʢ ʗ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʝʱʘʜʠʤ ʆ.ʄ.  

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʽʪ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʣʘʛʽʘʪʫ ʬʫʥʢʮʽʦʥʫʻ ʪʘ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʽʪ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ 

ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʻ ʦʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ. ɸʜʞʝ, ʩʘʤʝ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ 

ʙʫʜʝ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʭʦʞʦʩʪʽ, ʽʜʝʥʪʠʯʥʦʩʪʽ, ʟʘʧʦʟʠʯʝʥʥʷ ʪʝʢʩʪʫ ʚ 

ʨʦʙʦʪʘʭ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʉʧʨʦʝʢʪʫʚʘʪʠ ʧʨʦʪʦʪʠʧ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʘʣʛʦʨʠʪʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʽʪ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʧʣʘʛʽʘʪʫ. ɺ ʩʠʩʪʝʤʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʚʩʽʭ ʧʦʪʨʽʙʥʠʭ ʜʘʥʠʭ ʪʘʢʠʭ, ʷʢ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʚʪʦʨʘ ʨʦʙʦʪʠ, ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ ʨʦʙʦʪʠ, ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ. 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʚʥʠʡ ʘʥʘʣʽʟ ʟʘ ʨʽʟʥʠʤʠ 

ʟʘʧʠʪʘʤʠ ʪʘ ʬʘʢʪʦʨʘʤʠ.  

ɸʥʘʣʽʟ ʦʥ-ʣʘʡʥ ʨʝʩʫʨʩʽʚ ʧʝʨʝʚʽʨʢʠ ʪʝʢʩʪʽʚ ʥʘ ʫʥʽʢʘʣʴʥʽʩʪʴ. ʋ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʞʝʨʝʣ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʦʟʛʣʷʥʫʪʦ ʥʠʟʢʫ 

ʧʦʧʫʣʷʨʥʠʭ ʦʥ-ʣʘʡʥ ʨʝʩʫʨʩʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʧʨʘʚʦʤʽʨʥʠʭ çʟʘʧʦʟʠʯʝʥʴè 

ʫ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ. (ʜʠʚ. ʪʘʙ.1) 

ʊʘʙʣʠʮʷ 1 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘ ʧʣʘʛʽʘʪ  

ʅʘʟʚʘ ʃʽʮʝʥʟʽʷ ʊʠʧʠ ʬʘʡʣʽʚ ʆʙʤʝʞʝʥʥʷ ʐʚʠʜʢʽʩʪʴ (1-5) 

Duplichecker ɹʝʟʢʦʰʪʦʚʥʦ .docx .txt 1000 ʩʣʽʚ 3 

PaperRater ɹʝʟʢʦʰʪʦʚʥʦ .txt ʅʝʤʘʻ 5 

Plagiarisma.Ne

t 

ʇʣʘʪʥʦ .txt .html .rtf 

.doc .docx .odt 

.pdf 

ʅʝʤʘʻ 5 

PlagiarismChe

cker 

ɹʝʟʢʦʰʪʦʚʥʦ .txt 35 ʩʣʽʚ 5 

Plagium ʇʣʘʪʥʦ .txt .html .rtf 

.doc .docx .odt 

.pdf 

25000 

ʩʠʤʚʦʣʽʚ 

5 

PlagTracker ɹʝʟʢʦʰʪʦʚʥʦ/ʧ

ʣʘʪʥʠʡ 

.doc .txt 5000/5000+ 4 

SeeSources ɹʝʟʢʦʰʪʦʚʥʦ .docx .txt 1000 ʩʣʽʚ 5 

PlagScan ɹʝʟʢʦʰʪʦʚʥʦ url ʅʝʤʘʻ 5 

Plagiarism 

Detector 

ɹʝʟʢʦʰʪʦʚʥʦ .doc .txt ʅʝʤʘʻ 5 

DocolÉc ʇʣʘʪʥʦ .txt .html .rtf 

.doc .docx .odt 

.pdf 

ʅʝʤʘʻ 5 

ʈʦʟʨʦʙʢʘ. ʉʭʦʚʠʱʝ ʜʘʥʠʭ - ʧʨʝʜʤʝʪʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ, ʽʥʪʝʛʨʦʚʘʥʠʡ, ʥʝʟʤʽʥʥʠʡ 

ʥʘʙʽʨ ʜʘʥʠʭ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʭʨʦʥʦʣʦʛʽʶ ʽ ʟʜʘʪʥʠʡ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ ʜʞʝʨʝʣʦʤ 

ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺ ʦʩʥʦʚʽ 

ʢʦʥʮʝʧʮʽʾ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʣʝʞʠʪʴ ʨʦʟʧʦʜʽʣ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʠʩʪʝʤʘʭ 

ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʩʥʦʚʥʘ ʤʝʪʘ 

ʩʪʚʦʨʝʥʥʷ ʩʭʦʚʠʱʘ ʚ ʪʦʤʫ, ʱʦʙ ʧʨʠʚʝʩʪʠ ʜʘʥʽ ʜʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʬʦʨʤʠ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʚʽʪʽʚ. 
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ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ, ̫ ʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ 

ʜʘʥʠʭ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʽʪ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʊʘʢʦʞ, ʩʠʩʪʝʤʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ 

ʜʞʝʨʝʣ ʯʠ ʽʥʪʝʛʨʘʮʽʾ ʚʞʝ ʽʩʥʫʶʯʠʭ ʙʘʟ ʜʘʥʠʭ. 

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Visual Studio 2017 ʪʘʢ ʷʢ ʚʦʥʘ ʻ 

ʜʦʩʠʪʴ ʟʨʫʯʥʦʶ ʪʘ ʤʘʻ ʚʝʣʠʢʠʡ ʬʫʥʢʮʽʦʥʘʣ. ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ# ʥʘ ʧʣʘʪʬʦʨʤʽ ASP.NET ʪʘ ʬʨʝʡʤʚʦʨʢʘ MVC. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʉʋɹɼ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ MS SQL Server 2014.  

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʨʦʙʽʪ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʭʦʞʦʩʪʽ, ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘ ʟʘʧʦʟʠʯʝʥʥʷ ʪʝʢʩʪʫ. ʊʘʢʦʞ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ ʚ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.irbis-nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_F

ILE_DOWNLOAD=1&Image_file_name=PDF/ITZN_2014_40_2_16.pdf 

2. ɸʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ ʧʣʘʛʽʘʪʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://journals.uran.ua/eejet/article/view/2921 

3. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʧʣʘʛʽʘʪʫ ʚ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʦʪʘʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://journals.uran.ua/eejet/article/view/4214 

4. ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʜʫʙʣʠʢʘʪʦʚ ʩʢʦʤʧʦʥʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʥʘʫʯʥʦʡ ʩʪʠʣʠʩʪʠʢʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://journals.uran.ua/tarp/article/viewFile/14893/12698 

5. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://naub.oa.edu.ua/2013/prohramne-zabezpechennya-dlya-vyyavlennya-

plahiatu-praktychnyj-aspekt/ 

  

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/ITZN_2014_40_2_16.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/ITZN_2014_40_2_16.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/ITZN_2014_40_2_16.pdf
http://journals.uran.ua/eejet/article/view/2921
http://journals.uran.ua/eejet/article/view/4214
http://journals.uran.ua/tarp/article/viewFile/14893/12698
http://naub.oa.edu.ua/2013/prohramne-zabezpechennya-dlya-vyyavlennya-plahiatu-praktychnyj-aspekt/
http://naub.oa.edu.ua/2013/prohramne-zabezpechennya-dlya-vyyavlennya-plahiatu-praktychnyj-aspekt/
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ʋɼʂ 004.4 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈɽʁʊʀʅɻʋ ʉʊɸʅʎɯʁ ʊɽʍʅɯʏʅʆɻʆ 

ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ ʋʂʈɸɰʅʀ 

ʄʘʩʝʥʢʦʚ ɺ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

 ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʤʦʣʦʜʰʝ ʟʘʣʽʟʥʠʯʥʦʛʦ ʽ ʚʦʜʥʦʛʦ, ʘ ʧʝʨʰʽ ʘʚʪʦʤʦʙʽʣʽ 

ʟ'ʷʚʠʣʠʩʷ ʚ ʥʘʧʨʠʢʽʥʮʽ XIX ʩʪʦʣʽʪʪ,̫ ʘʣʝ ʟʘ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʚʽʥ ʩʪʘʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʫ 

ʩʚʽʪʽ. ɸʙʩʦʣʶʪʥʘ ʙʽʣʴʰʽʩʪʴ ʥʠʥʽ ʽʩʥʫʶʯʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ð ʘʚʪʦʤʦʙʽʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ (ʣʝʛʢʦʚʽ). 

 ɺʥʘʩʣʽʜʦʢ ʪʘʢʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʨʠʙʫʪʢʦʚʠʭ ʚʠʜʽʚ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʪʘʥʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʨʠʙʣʠʟʥʦ $256 ʚ ʨʽʢ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚʣʘʩʥʠʢʦʤ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʩʝʨʝʜʥʴʦʛʦ 

ʢʣʘʩʫ. ʆʜʥʘʢ, ʮʷ ʩʫʤʘ ʥʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʧʽʩʣʷ ɼʊʇ, ʷʢʠʭ ʪʽʣʴʢʠ ʚ 

ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2018 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 57,184 ʪʠʩ [2]. ʏʝʨʝʟ ʚʠʩʦʢʠʡ ʧʦʧʠʪ 
ʚʣʘʩʥʠʢʠ ʘʚʪʦʩʝʨʚʽʩʽʚ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʦʙʠʨʘʪʠ ʢʣʽʻʥʪʽʚ. ʅʘ ʜʫʤʢʫ ʆʣʝʢʩʘʥʜʨʘ 

ʉʦʢʦʣʦʚʘ (ʥʘʯʘʣʴʥʠʢ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʢʦʤʧʘʥʽʾ Pro-Consulting), ʚ ʥʘʩʣʽʜʦʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʙʫʤʫ ʧʦʜʽʙʥʠʡ ʧʦʧʠʪ ʥʝ ʟʘʜʦʚʦʣʝʥʠʡ ʤʽʥʽʤʫʤ ʥʘ 20%[1]. 

 ʏʝʨʝʟ ʪʘʢʠʡ ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʉʊʆ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʦʜʥʽʻʶ ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʜʘʯ ʧʝʨʝʜ ʚʦʜʽʻʤ ʩʪʘʻ ʚʠʙʽʨ ʥʘʜʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʦʜʽʶ 

ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʮʽʡ: 

ǒ ʚ̔ ʜʜʘʣʝʥʽʩʪʴ (ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ); 

ǒ ʨʝʡʪʠʥʛ (ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ ʽʥʰʠʭ ʢʣʽʻʥʪʽʚ); 

ǒ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ; 

ǒ ʩʧʠʩʦʢ ʧʦʩʣʫʛ ʷʢʽ ʥʘʜʘʶʪʴʩʷ; 

ǒ ʮʽʥʠ ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʧʦʩʣʫʛʠ. 

 ʅʝ ʢʦʞʝʥ ʚʣʘʩʥʠʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʤʦʞʝ ʦʮʽʥʠʪʠ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʯʝʨʝʟ ʥʝ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʝʨʝʞʽ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʝʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠ ʧʦʚʪʦʨʥʦʛʦ ʟʚʝʨʥʝʥʥʷ ʜʦ ʩʪʘʥʮʽʡ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʻ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ ʥʘʜʘʥʥʷ ʜʝʪʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʉʊʆ ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ ʘʙʦ ʤʽʩʪʦʤ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ï ʜʦʧʦʤʦʛʘ 

ʚʦʜʽʷʤ ʫ ʚʠʙʦʨʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʷʢʽʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

 ɸʥʘʣʦʛʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʩʪʫʧʥʽ ʜʦʜʘʪʢʠ ʪʘ ʚʝʙ ʨʝʩʫʨʩʠ: Google Maps. vse-

sto.com.ua, zoon.com.ua, top-sto.com.ua. 

 Google maps (Google Maps: ʛʠʜ-ʧʨʦʬʠ) ï ʜʦʜʘʪʦʢ, ʷʢʠʡ ʤʦʞʝ ʩʢʘʯʘʪʠ ʢʦʞʝʥ ʫ ʢʦʛʦ 

ʻ ʩʤʘʨʪʬʦʥ ʟ ʆʉ Android, iOS. ʇʨʠ ʮʴʦʤʫ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʜʝʪʘʣʴʥʽ ʢʘʨʪʠ ʙʽʣʴʰ, ʥʽʞ 220 

ʢʨʘʾʥ ʪʘ ʛʦʣʦʩʦʚʘ ʥʘʚʽʛʘʮʽʷ. ʎʝʡ ʜʦʜʘʪʦʢ ʤʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʘ ʪʘʢʦʞ ʧʨʦʢʣʘʜʘʻ ʦʧʪʠʤʘʣʴʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ, 

ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʽ ʧʽʰʦʭʦʜʽʚ. ʇʝʨʝʚʘʛʘʤʠ ʮʴʦʛʦ ʜʦʜʘʪʢʫ ʻ ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʦ 

ʙʽʣʴʰʦʩʪʽ ʩʪʘʥʮʽʡ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʝʡʪʠʥʛ, ʛʨʘʬʽʢ ʨʦʙʦʪʠ). 

ʅʝʜʦʣʽʢʘʤʠ ʜʦʜʘʪʢʫ ʻ ʧʦʰʫʢ ʪʽʣʴʢʠ ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ, ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝ ʧʦʚʥʠʡ ʩʧʠʩʦʢ ʤʽʩʮʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʩʣʫʛ ʪʘ ʮʽʥ. 

 vse-sto.com.ua ï ʚʝʙ-ʨʝʩʫʨʩ ʱʦ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʙʽʣʴʰʦʩʪʽ ʉʊʆ ʋʢʨʘʾʥʠ. 

ɺʢʣʶʯʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʜʨʝʩʫ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ,  ʧʦʩʣʫʛʠ ʷʢʽ ʥʘʜʘʶʪʩʷ, ʪʘ 

ʛʨʘʬʽʢ ʨʦʙʦʪʠ. ʇʝʨʝʚʘʛʘʤʠ ʩʝʨʚʽʩʫ ʻ ʜʝʪʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʅʝʜʦʣʽʢʘʤʠ ʩʝʨʚʽʩʫ ʻ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ ʷʢʦʾ ʬʽʣʴʪʨʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ. 

 zoon.com.ua ʪʘ top-sto.com.ua ï ʚʝʙ-ʨʝʩʫʨʩʠ ʱʦ ʤʘʶʪʴ ʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʥʘʜʘʶʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʙʽʣʴʰʦʩʪʽ ʉʊʆ ʋʢʨʘʾʥʠ. ʇʝʨʝʚʘʛʘʤʠ ʩʝʨʚʽʩʽʚ ʻ 

ʜʝʪʘʣʴʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʽ ʥʘ vse-sto.com.ua ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 

https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D1%96%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/XIX_%D1%81%D1%82%D0%BE%D0%BB%D1%96%D1%82%D1%82%D1%8F
https://uk.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B3%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D1%96%D0%BB%D1%8C
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ. ʅʝʜʦʣʽʢʘʤʠ ʩʝʨʚʽʩʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʫʢʫ 

ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ ʪʘ ʥʘʷʚʥʽʩʪʴ ʪʽʣʴʢʠ ʚʝʙ ʽʥʪʝʨʬʝʡʩʫ. 

 ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʫʩʽʭ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʥʠʡ  ʜʦʜʘʪʦʢ, ʷʢʠʡ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʬʫʥʢʮʽʦʥʘʣ: 

ǒ ʧʦʰʫʢ ʉʊʆ ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ (ʯʝʨʝʟ GPS); 

ǒ ʧʦʰʫʢ ʉʊʆ ʟʘ ʚʢʘʟʘʥʠʤ ʤʽʩʪʦʤ; 

ǒ ʬʽʣʴʪʨʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʚʽʜʜʘʣʝʥʽʩʪʴ, 

ʨʝʡʪʠʥʛʦʚʘ ʦʮʽʥʢʘ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʛʫʢʽʚ, ʧʦʩʣʫʛʠ ʱʦ ʥʘʜʘʶʪʴʩʷ, ʤʘʨʢʦʶ ʘʚʪʦ ʪʘ ʩʪʘʪʫʩʦʤ 

ʩʪʘʥʮʽʾ; 

ǒ ʧʝʨʝʛʣʷʜ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʉʊʆ (ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ, ʧʦʩʣʫʛʠ, 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʘʡʪ, ʘʜʨʝʩʘ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʢʘʨʪʽ, ʛʨʘʬʽʢ ʨʦʙʦʪʠ, ʨʝʡʪʠʥʛ ʪʘ ʚʽʜʛʫʢʠ) 

ǒ ʬʫʥʢʮʽʦʥʘʣ ʜʦʜʘʚʘʥʥʷ ʦʮʽʥʢʠ ʪʘ ʚʽʜʛʫʢʫ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ǒ ʘʚʪʦʨʠʟʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʘʙʦ ʩʝʨʚʽʩʫ Google  

ǒ ʜʟʚʽʥʦʢ ʟʘ ʥʦʤʝʨʦʤ ʪʝʣʝʬʦʥʫ (ʷʢʱʦ ʚʢʘʟʘʥʠʡ) 

ǒ ʟʙʝʨʝʞʝʥʥʷ ʚʧʦʜʦʙʘʥʠʭ ʉʊʆ ʜʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ 

ǒ ʚʠʙ̔ʨ ʪʘ ʚʠʢʣʠʢ ʩʣʫʞʙʠ ʝʚʘʢʫʘʪʦʨʘ. 

 ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʫ ʙʫʜʝ ʜʦʜʘʪʦʢ ʥʘ ʙʘʟʽ ʆʉ Android ʪʘ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ API ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʩʝʨʚʽʩʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʮʝʥʪʨʘʣʽʟʫʚʘʪʠ ʣʦʛʽʢʫ ʩʝʨʚʽʩʫ, ʧʨʠʙʨʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʝʘʣʽʟʘʮʽʷʤʠ ʥʘ ʙʘʟʽ ʨʽʟʥʠʭ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʰʣʷʭʠ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʽ ʷʢ: 

ʜʦʜʘʪʦʢ ʥʘ ʙʘʟʽ ʆʉ Android, ʜʦʜʘʪʦʢ ʥʘ ʙʘʟʽ iOS, ʚʝʙ-ʩʝʨʚʽʩ.  

 ʉʪʚʦʨʝʥʠʡ ʜʦʜʘʪʦʢ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʦʪʨʠʤʘʪʠ ʚʩʶ 

ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʉʊʆ ʟʘ ʛʝʦʣʦʢʘʮʽʻʶ ʯʠ ʚʢʘʟʘʥʠʤ ʤʽʩʪʦʤ ʪʘ/ʯʠ ʟʘʣʠʰʠʪʠ ʚʽʜʛʫʢ ʧʨʦ 

ʦʪʨʠʤʘʥʽ ʧʦʩʣʫʛʠ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʙʝʨʝʛʪʠ ʯʘʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʣʫʞʙʘʤ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʙʝʨʝʛʪʠ ʟʜʦʨʦʚʫ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ 

ʧʦʩʣʫʛ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʡʪʠʥʛʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʭʽʜʥʽʩʪʴ ʘʚʪʦʩʝʨʚʽʩʽʚ ʚ ʋʢʨʘʾʥʽ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ:    http://www.business-resurs.com.ua/skolko-zarabatyvayut-avtoservisy-

art%7C2516.html. 

2. ʌʝʜʦʨʯʫʢ ʊ.ɯ. ʉʪʘʪʠʩʪʠʢʘ ɼʊʇ ʧʦ ʦʙʣʘʩʪʷʤ ʟʘ 5 ʤʽʩʷʮʽʚ 2018 ʨʦʢʫ ï 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.autocentre.ua/avtopravo/politsiya/statistika-dtp-po-oblastyam-i-chislo-zhertv-za-

5-mesyatsev-2018-goda-584312.html 

3. ʆʚʯʘʨ ʇ.ɸ., ɻʦʣʫʙʢʘ ʉ.ʄ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʚ ʢʦʥʪʝʢʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʂ., 2018  

http://www.business-resurs.com.ua/skolko-zarabatyvayut-avtoservisy-art%7C2516.html
http://www.business-resurs.com.ua/skolko-zarabatyvayut-avtoservisy-art%7C2516.html
https://www.autocentre.ua/avtopravo/politsiya/statistika-dtp-po-oblastyam-i-chislo-zhertv-za-5-mesyatsev-2018-goda-584312.html
https://www.autocentre.ua/avtopravo/politsiya/statistika-dtp-po-oblastyam-i-chislo-zhertv-za-5-mesyatsev-2018-goda-584312.html


166 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽ ʧʝʨʝʣʽʢ ʟʘʜʘʯ ɸʉʋ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʫʰʢʠ ʟʝʨʥʘ. 

ʄʘʪʫʩ ʖ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

ɺʩʪʫʧ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʧʨʦʮʝʩʦʤ ʩʫʰʢʠ 

ʟʝʨʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʝʨʥʦʩʫʰʘʨʦʢ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ  ʧʨʦʮʝʩʫ ʩʫʰʢʠ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʫʰʘʨʦʢ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ 

(ʧʘʣʠʚʘ ʘʙʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ), ʩʢʦʨʦʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʽʪʯʠʟʥʷʥʠʭ ʟʝʨʥʦʩʫʰʘʨʦʢ ʻ: 

¶ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʩʭʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʽʣʴʢʠ ʧʦ ʥʝʧʨʷʤʠʤ ʧʦʢʘʟʥʠʢʘʤ ʷʢʦʩʪʽ 

(ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʫ ʟʝʨʥʘ, ʟʘʟʚʠʯʘʡ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʘʙʦ ʚʦʣʦʛʽʩʪʴ) 

¶ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʽ ʩʭʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʩʫʰʘʨʢʠ ʙʝʟ ʟʤʽʥʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʩʫʰʽʥʥʷ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʫʥʚ̔ʝʨʩʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ 

ʩʭʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʽʡʥʠʭ ʙʣʦʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʩʝʨʽʡʥʦ 

ʚʠʧʫʩʢʘʶʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʰʣʷʭʦʤ ʥʝʩʢʣʘʜʥʦʾ ʧʝʨʝʢʦʤʧʦʥʫʚʘʥʥʷ ʟʤʽʥʶʚʘʪʠ ʩʭʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʟʝʨʥʦʩʫʰʘʨʢʠ, ʘ ʡ ʮʽʣʦʛʦ ʢʣʘʩʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʪʠʧʽʚ ʟʝʨʥʦʩʫʰʘʨʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʾʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʠʚʯʝʥʥʶ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʟʝʨʥʘ, ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʉʋ, 

ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʨʦʙʦʪʠ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʥʠʢʠ: ɺ.ʇ. ɻʦʨʷʯʢʠʥ, ɺ.ɻ. 

ɸʥʪʠʧʠʥ, ɸ.ɹ.ʃʫʨʴʝ, ɺ.ɯ. ɸʥʽʩʢʽʥ, ɸ.ɺ. ɸʚʜʻʻʚ, ʅ.ʄ.ɸʥʜʨʽʘʥʦʚ, ɺ.ɯ. ɸʪʘʥʘʟʝʚʽʯ, ɸ.ʉ., 

ɺ.ʇ. ɭʣʽʟʘʨʦʚ, ɺ.ɯ. ʈʽʜʢʦ,ʃ.ɺ. ʂʦʣʝʩʦʚ, ɽ.ɯ. ʃʽʧʢʦʚʽʯ, ɻ.ʉ. ʆʢʫʥʴ, ʅ.ɺ. ʆʩʪʘʧʯʫʢ, ɺ.ɸ. 

ʈʽʟʴʙʷʨʽʚ, ɻ.ɸ. ʈʽʚʥʠʡ, ʅ.ɺ. ʎʫʛʣʝʥʦʢ, ɸ.ɻ. ʏʠʞʠʢʦʚ, ʌ.ʅ. ɽʨʢ, ɽ.ɸ.ʉʤʽʪ, ɺ. ʄʘʣʴʪʨʽ, 

ʈ.ɸ. ʐʘʨʧ, ʃ. ʆʪʝʥ, ʃ. ʇʘʙʽʩ, ʈ. ʉʫʧʨʫʥʦʚʽʯ ʪʘ ʽʥ. [1, 2, 3] 

ʄʝʪʘ ʧʫʙʣʽʢʘʮʽʾ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʣʽʢ ʟʘʜʘʯ ɸʉʋ  

ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʩʠʩʪʝʤ ʩʫʰʢʠ ʟʝʨʥʘ. 

ʇʨʦʮʝʩʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ ʝʣʝʚʘʪʦʨʘʭ ʽ ʟʝʨʥʦʩʭʦʚʠʱʘʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʚʜʘʥʴ 

ʫʧʨʘʚʣʽʥʥʷ ʤʘʶʪʴ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

¶ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʣʽʥʽʡʥʠʤ ʽ ʥʝʦʜʥʦʟʥʘʯʥʠʤ ʯʠʥʦʤ ʟʘʣʝʞʘʪʴ ʚʽʜ 
ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

¶ ʚʠʨʦʙʥʠʯʽ ʟʘʚʜʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʨʦʚʠʥʠ (ʪʠʧ ʩʠʨʦʚʠʥʠ, ʡʦʛʦ ʚʦʣʦʛʽʩʪʴ) 

ʟʤʽʥʶʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ 

¶ ʟʘʚʜʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʛʦ ʢʽʣʴʢʦʩʪʽ ʦʙʤʝʞʝʥʴ 

ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʊʘʢʦʞ, ʢʽʣʴʢʽʩʪʴ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʟʘʟʚʠʯʘʡ ʧʝʨʝʚʠʱʫʻ 

ʢʽʣʴʢʽʩʪʴ ʢʝʨʫʶʯʠʭ ʟʤʽʥʥʠʭ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ̒ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ, ʽ ʪʦʤʫ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ [1]: 

¶ ʩʠʪʫʘʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʚʠʨʽʰʘʣʴʥʝ ʟʘʚʜʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʷʢʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʫʤʦʚʘʭ ʥʝʧʦʚʥʦʪʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʦʙʤʝʞʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʧʦʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ; 

¶ ʜʽʘʛʥʦʩʪʠʢʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚ 

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʧʝʨʘʮʽʡ ʧʫʩʢʫ ʽ ʟʫʧʠʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

¶ ʧʦʙʫʜʦʚʘ ʣʦʢʘʣʴʥʠʭ ɸʉʋ ʊʇ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ 

ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ ʘʜʘʧʪʠʚʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʗʢ ʩʚʽʜʯʠʪʴ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ, 

ʪʦʙʪʦ ʙʝʟ ʫʯʘʩʪʽ ʦʧʝʨʘʪʦʨʘ, ʚ ʧʨʠʥʮʠʧʽ ʤʦʞʣʠʚʘ, ʘʣʝ ʨʦʟʨʦʙʢʘ ʪʘʢʦʾ ʩʫʰʘʨʢʠ ʜʦʩʠʪʴ 

ʜʦʨʦʛʠʡ ʧʨʦʝʢʪ, ʦʩʢʽʣʴʢʠ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʽ ʟʚʝʩʪʠ ʚʦʻʜʠʥʦ ʥʝʚʠʟʥʘʯʝʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʧʨʦʮʝʩʽʚ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʚʽʪʴ ʥʝ ʜʦʩʣʽʜʞʝʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʫʯʘʩʪʽ 

ʦʧʝʨʘʪʦʨʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʚ ʜʦʩʪʫʧʥʦʤʫ ʜʣʷ ʦʛʣʷʜʫ ʤʘʡʙʫʪʥʽʤ ʥʝ 

ʚʜʘʩʪʴʩʷ. ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʩʫʰʽʥʥʷ, ʪʦʙʪʦ ʦʧʝʨʘʪʦʨ ʚʢʣʶʯʠʚ 

ʩʫʰʠʣʢʫ, ʚʠʚʽʚ ʧʨʦʮʝʩ ʥʘ ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʽ ʧʝʨʝʜʘʚ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʪʠʢʠ, ʷʢʘ ʙʫʜʝ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʦʮʝʩ ʚ ʟʘʜʘʥʠʭ ʨʘʤʢʘʭ. 

ʗʢ ɸʉʋ ʚ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ɸʉʋ ʊʇ ʩʫʰʢʠ ʟʝʨʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʦʙʽʛʨʽʚʘʯʽʚ ʥʘ ʝʣʝʚʘʪʦʨʽ. ʂʣʘʩʠʯʥʝ ʧʦʥʷʪʪʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ (ʚ ʪ.ʯ. ʽ 

ʩʫʰʢʠ) ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʦʶ ʬʨʘʟʦʶ: "ʙʘʯʫ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʽ ʪ.ʧ.) - ʨʝʘʛʫʶ ʟʘ ʧʝʚʥʠʤ ʟʘʢʦʥʦʤ (ʟʨʘʜʞʫʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʦʥʚʝʻʨʘ ʽ ʪ. ʧ.) " [2]. 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʂʊɿ) 

ʅʘ ʨʠʩ. 1. ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʂʊɿ) ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ: 

ʉʪʘʥʜʘʨʪʥʠʡ ʥʘʙʽʨ ʋʉʆ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʧʨʠʩʪʨʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï 

ʧʽʜʩʠʣʶʚʘʯʽ, ʥʦʨʤʘʣʽʟʘʪʦʨʠ; ʧʨʠʩʪʨʽʡ ʚʠʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ; ʧʨʠʩʪʨʽʡ ʫʧʨʘʚʣʽʥʥʷ - 

ʢʦʥʪʨʦʣʝʨ; ʽʥʪʝʨʬʝʡʩ; ʙʣʦʢ ʞʠʚʣʝʥʥʷ [3]. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ɯʏ ʩʫʰʽʥʥʷ ʟʝʨʥʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ ʽ ʢʝʨʫʶʯʠʭ 

ʚʧʣʠʚʽʚ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1.2 

ʇɽʆʄ 

ʇʨʠʩʪʨʽʡ 

ʟʚôʷʟʢʫ ʟ 

ʦʙôʻʢʪʦʤ 

ʆʙôʻʢʪ 

ʫʧʨʘʚʣʽʥʥʷ 

ɼʘʪʯʠʢʠ 

(ʇʝʨʰʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ) 

ɯʥʬʨʘʯʝʨʚʦʥʽ 

ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 

ʇʫʣʴʪ 

ʫʧʨʘʚʣʽʥʥʷ 
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ʈʠʩ. 2. ʄʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ɯʏ ʩʫʰʢʠ ʟʝʨʥʘ  

ʇʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ɸʉʋ ʩʫʰʽʥʥʷʤ ʟʝʨʥʘ: 

- ʫʧʨʘʚʣʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʤ ʨʝʞʠʤʦʤ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟʘ ʟʘʜʘʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʩʫʰʽʥʥʷ; 

- ʩʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ ʚʣʘʩʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; 

- ʚʠʤʽʨ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʥʘ ʚʭʦʜʽ ʽ ʚʠʭʦʜʽ; 

- ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ - ʢʦʥʪʨʦʣʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʩʫʰʽʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. 

- ʟʘʧʠʩ ʽʩʪʦʨʽʾ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ. 

ɺʀʉʅʆɺʂʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʇʆɼɸʃʔʐʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ɯʏ ʩʫʰʢʠ ʟʝʨʥʘ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽ ʨʦʟʫʤʥʠʭ ʜʘʪʯʠʢʽʚ ʫ ɸʉʋ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩʫʰʢʠ ʟʝʨʥʘ ʜʦʟʚʦʣʠʪʴ 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʘʧʫʩʪʠʥ ʅ.ʄ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ / ʅ.ʄ. ʂʘʧʫʩʪʠʥ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1985. ï 477 ʩ. 

2. ʉʝʢʘʥʦʚ ʖ.ʇ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʧʨʠʙʦʨʥʦʝ ʦʩʥʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ / ʉʝʢʘʥʦʚ ʖ.ʇ., ʊʘʤʠʨʦʚ ʃ.ʇ. ï ʄ.: ɸʀ 1986. ï 141ʩ. 

3. ʅʦʨʝʥʢʦʚ ʀ.ʇ. ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʘ. ʉʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ / ʅʦʨʝʥʢʦʚ ʀ.ʇ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1986. ï (ɺ 

9 ʢʥ. ʂʥ. 1). 

 

  

ɿʦʚʥʽʰʥʽ 

     ʄʦʜʝʣʴ ʧʨʦʮʝʩʫ ʩʫʢhʠ ʟʝʨʥʘ 

ʂʝʨʫʶʯʽ ʚʧʣʠʚʠ 

(ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʉʂ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʽʥ.) 

ʉʠʩʪʝʤʘ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ  

ʆʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʭʦʜʦʤ ʧʨʦʮʝʩʫ ʩʫʰʢʠ ʟ ʇʋ 

ʊʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʆʧʝʨʘʪ

ʦʨ 

1) ɺʦʣʦʛʽʩʪʴ ʧʦʜʘʥʦʛʦ ʟʝʨʥʘ; 2) ʄʘʩʘ; 3) ʏʘʩ ʧʦʜʘʥʥʷ; 4) ʅʦʤʝʨ ʧʘʨʪʽʾ 5) 

ʇʘʨʘʤʝʪʨʠ ʧʦʚʽʪʨʷ ʚ ʉʂ ʪʘ ʽʥ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʂ 
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ʉʀʉʊɽʄɸ ɼʆʇʆʄʆɻʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ çʇʆʄɯʏʅʀʂ ɸɹɯʊʋʈɯɭʅʊɸè 

ʄʽʯʘʢ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨ̔ʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʄʝʪʘ ʽʩʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɿɺʆ) ï ʮʝ ʮʽʣʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʣʽʜʝʨʩʴʢʝ 

ʩʪʘʥʦʚʣʝʥʥʷ ʫʩʽʭ, ʭʪʦ ʚʯʠʪʴʩʷ ʯʠ ʧʨʘʮʶʻ ʚ ʥʴʦʤʫ. ɸ ʬʽʣʦʩʦʬʽʷ, ʥʘ ʷʢʽʡ ˇʨʫʥʪʫʻʪʴʩʷ ʮʷ 

ʤʝʪʘ ï ʩʣʫʞʽʥʥʷ ʣʶʜʠʥʽ, ʛʨʦʤʘʜʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʫ [1].  

ʐʣʷʭ ʨʝʘʣʽʟʘʮʽ ʾʤʝʪʠ ɿɺʆ ï ʮʝ ʚʩʪʫʧ ʜʦ ʜʘʥʦʛʦ ʟʘʢʣʘʜʫ. ʅʘ ʰʣʷʭʫ ʚʩʪʫʧʫ ʧʝʨʝʜ 

ʘʙʽʪʫʨʽʻʥʪʦʤ ʧʦʩʪʘʻ ʜʝʢʽʣʴʢʘ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʉʘʤʦʩʪʽʡʥʝ 

ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʫ ʩʫʙôʻʢʪʘ ʯʽʪʢʦʾ ʮʽʣʽ ʪʘ ʚʠʟʥʘʯʝʥʠʭ 

ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ ʤʘʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ ʥʘ ʩʚʦʻ ʤʘʡʙʫʪʥʻ ʤʽʩʮʝ ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʠ ʪʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ. ʉʪʨʘʭ ʧʝʨʝʜ ʧʦʤʠʣʢʦʚʠʤ ʚʠʙʦʨʦʤ ʤʦʪʠʚʫʻ ʚʠʙʨʘʪʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ 

ʚʘʨʽʘʥʪ.  

ʉʘʤʝ ʪʦʤʫ ʩʘʤʦʩʪʽʡʥʝ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʽʥʰʠʭ ʩʪʦʨʽʥ ʜʣʷ 

ʜʦʧʦʤʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʤʦʞʝ ʟʘʢʽʥʯʠʪʠʩʷ ʚʠʙʦʨʦʤ ɿɺʆ ʪʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʫ 

ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʥʝ ʟʤʦʞʫʪʴ ʧʨʠʥʝʩʪʠ ʙʘʞʘʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʘʙʽʪʫʨʽʻʥʪʫ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ, ʜʝ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʜʦʧʦʤʦʛʫ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʜʞʝʨʝʣʘʤʠ ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ: ɿʄɯ, ʙʘʪʴʢʠ, ʟʥʘʡʦʤʽ, ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ ʧʨʦ 

ʦʩʚʽʪʫ, ʢʦʥʩʫʣʴʪʘʮʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ɿɺʆ, ʜʥʽ ʚʽʜʢʨʠʪʠʭ ʜʚʝʨʝʡ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

ʇʠʪʘʥʥʷ, ʷʢʽ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʮʽʢʘʚʣʷʪʴ ʘʙʽʪʫʨʽʻʥʪʽʚ: ʫʤʦʚʠ ʚʩʪʫʧʫ ʜʦ ʧʝʚʥʦʛʦ 

ʟʘʢʣʘʜʫ, ɿɺʆ, ʧʦʜʘʯʘ ʜʦʢʫʤʝʥʪʽʚ, ʧʨʽʦʨʠʪʝʪʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʝʚʥʫ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʘʙʦ 

ʧʝʚʥʠʡ ɿɺʆ, ʧʽʜʨʘʭʫʥʦʢ ʨʝʡʪʠʥʛʦʚʦʛʦ ʙʘʣʫ, ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʩʝʙʝ ʫ ʩʧʠʩʢʘʭ ʥʘ ʚʩʪʫʧ 

[2]. 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʧʠʪʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʽ ʜʦ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʢʪʦʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʤʦʛʣʘ ʜʦʧʦʤʘʛʘʪʠ ʘʙʽʪʫʨʽʻʥʪʫ ʫ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʫ (ʙʝʟ ʫʯʘʩʪʽ ʽʥʰʠʭ ʣʶʜʝʡ). 

ʆʮʽʥʠʤʦ ʧʦʪʨʝʙʫ ʫ ʜʘʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʩʪʫʧʠʚʰʠʭ ʥʘ ʙʶʜʞʝʪʥʫ 

ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ çʭʦʨʦʰʠʩʪʽʚè ʪʘ çʚʽʜʤʽʥʥʠʢʽʚè. ɺʽʜʤʽʥʥʠʢ ï ʘʙʽʪʫʨʽʻʥʪ ʟ ʩʝʨʝʜʥʽʤ ʙʘʣʦʤ 

ʘʪʝʩʪʘʪʘ ï 10 ʪʘ ʙʽʣʴʰʝ, ʘ ʭʦʨʦʰʠʩʪ ï ʤʝʥʰʝ 10. ɺʽʟʴʤʝʤʦ ʜʘʥʽ ʫ ʨʦʟʨʽʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çʢʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷè ʩʝʨʝʜ ʧʦʧʫʣʷʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ɿɺʆ [3]: 

¶ ʂʅʋ: 53 ʚʽʜʤʽʥʥʠʢʽʚ (72.6 %), 20 ʭʦʨʦʰʠʩʪʽʚ (27.4 %); 

¶ ʂʇɯ: 117 ʚʽʜʤʽʥʥʠʢʽʚ (89.3 %), 14 ʭʦʨʦʰʠʩʪʽʚ (10.7 %); 

¶ ʅʋɹɯʇ: 7 ʚʽʜʤʽʥʥʠʢʽʚ (50 %), 7 ʭʦʨʦʰʠʩʪʽʚ (50 %); 

¶ ʍʅʋ: 12 ʚʽʜʤʽʥʥʠʢʽʚ (48 %), 13 ʭʦʨʦʰʠʩʪʽʚ (52 %). 

ʇʨʠʙʣʠʟʥʦ 243 ʘʙʽʪʫʨʽʻʥʪʘ ʣʠʰʝ ʟ ʦʜʥʽʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʧʦʤʦʛʠ, ʘ ʦʪʞʝ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʦʛʣʘ ʙ ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʘʙʽʪʫʨʽʻʥʪʘ ʫ ʧʠʪʘʥʥʷʭ ʚʩʪʫʧʫ ʜʦ ɿɺʆ. 

ɺʠʤʦʛʠ ʜʦ ʜʘʥʦʾ ʩʠʩʪʝʤʠ: 

¶ ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ɿɺʆ ʪʘ ʥʘʷʚʥʽ ʩʧʝʮʽʘʣʴʥʦʩʪ;̔ 

¶ ʨʘʭʫʚʘʪʠ ʢʦʥʢʫʨʩʥʠʡ ʙʘʣ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ; 

¶ ʚʝʩʪʠ ʚʣʘʩʥʠʡ ʨʝʡʪʠʥʛ ʦʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʪʘ ʟʦʚʥʽʰʥʽ 

ʜʘʥʽ (ɭɼɽɹʆ) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘʷʚ ʪʘ ʧʽʣʴʛʠ ʘʙʽʪʫʨʽʻʥʪʽʚ. 

ʆʪʞʝ, ʚʽʜʯʫʚʘʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʛʦʪʦʚʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ ʷʢ ʟʽ ʩʪʦʨʦʥʠ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʪʘʢ ʽ 

ʟʽ ʩʪʦʨʦʥʠ ʜʝʨʞʘʚʠ. ɸʙʽʪʫʨʽʻʥʪʠ ʟʘʮʽʢʘʚʣʝʥʽ ʚʽʨʥʦ ʦʙʨʘʪʠ ʞʠʪʪʻʚʠʡ ʰʣʷʭ ʪʘ ʨʦʟʚʠʚʘʪʠ 

ʢʨʘʾʥʫ ʥʘʜʘʶʯʠ ʾʡ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ, ʘ ʜʝʨʞʘʚʘ, ʷʢ ʦʩʥʦʚʥʠʡ ʟʘʤʦʚʥʠʢ ʢʘʜʨʽʚ, 

ʟʘʮʽʢʘʚʣʝʥʘ ʫ ʜʦʧʦʤʦʟʽ ʩʪʚʦʨʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠ 

ʢʨʘʾʥʠ ʪʘ ʧʨʦʩʫʚʘʪʠ ʾʾ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʽʩʽʷ ʋʥʽʚʝʨʩʠʪʝʪʫ. ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://kubg.edu.ua/prouniversitet/vizytivka/korporatyvna-kultura-universytetu/1603-misiia-

universytetu.html 
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʋʇʈɸɺʃɯʅʅʗ ʂʆʄɸʅɼʅʆʖ ʈʆɹʆʊʆʖ 

ɼʃʗ ʈʆɿʈʆɹʅʀʂɯɺ 

ʄʦʨʦʟ ɭ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʯʚʝʨʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ, ʥʝ 

ʚʠʭʦʜʷʯʠ ʟ ʜʦʤʫ. ʇʦʧʫʣʷʨʥʦʩʪʽ ʚʽʜʜʘʣʝʥʦʾ ʨʦʙʦʪʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ ʽ 

ʚʟʘʻʤʥʘ ʚʠʛʦʜʘ ʷʢ ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʷ, ʪʘʢ ʽ ʜʣʷ ʧʝʨʩʦʥʘʣʫ. 

ɺʽʜʜʘʣʝʥʘ ʨʦʙʦʪʘ ð ʦʜʥʝ ʟ ʥʝʤʠʥʫʯʠʭ ʚʽʷʥʴ, ʷʢʝ ʧʨʠʥʝʩʣʘ ʟ ʩʦʙʦʶ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʨʝʚʦʣʶʮʽʷ. ɸ ʢʦʤʧʘʥʽʾ, ʯʠʷ ʢʦʨʧʦʨʘʪʠʚʥʘ ʧʦʣʽʪʠʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ ʥʘ ʨʝʟʫʣʴʪʘʪ, 

ʜʘʚʥʦ ʧʝʨʝʩʪʘʣʠ ʦʮʽʥʶʚʘʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʣʠʰʝ ʟʘ ʛʦʜʠʥʠ, ʧʨʦʚʝʜʝʥʽ ʚ ʦʬʽʩʽ.  

ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ IT-ʢʦʤʧʘʥʽʾ, ʘʫʜʠʪʦʨʠ, ʘʥʘʣʽʪʠʢʠ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢʠ ʫʩʽʣʷʢʠʭ 

ʪʚʦʨʯʠʭ ʧʨʦʬʝʩʽʡ. ɺʽʜʜʘʣʝʥʘ ʨʦʙʦʪʘ ʥʘʜʘʻ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ ʷʢ ʜʣʷ ʢʦʤʧʘʥʽʾ, ʪʘʢ ʽ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʎʝ ʩʫʯʘʩʥʠʡ ʽ ʟʨʫʯʥʠʡ ʬʦʨʤʘʪ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦ ʙ ʽ ʩʘʤ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʙʦʚôʷʟʢʠ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʨʝʞʠʤʽ, ʤʘʚ ʪʘʢʽ 

ʦʩʦʙʠʩʪʽ ʷʢʦʩʪʽ, ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʥʘʮʽʣʝʥʽʩʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʽ ʩʘʤʦʜʠʩʮʠʧʣʽʥʘ. 

ʇʝʨʝʚʘʛʠ ʚʽʜʜʘʣʝʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʢʦʤʧʘʥʽʾ: 

- ɽʢʦʥʦʤʽʷ ʦʬʽʩʥʦʛʦ ʧʨʦʩʪʦʨʫ 

- ʉʧʨʦʱʝʥʥʷ ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ  

- ʇʽʜʚʠʱʝʥʥʷ ʟʘʣʫʯʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʽ ʾʭʥʴʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

- ʄʦʞʣʠʚʽʩʪʴ ʥʘʡʤʘʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫ ʨʝʛʽʦʥʘʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʫ (ʜʦʩʣʽʜʞʝʥʥʷ, ʘʫʜʠʪ, ʧʦʰʫʢ ʢʣʽʻʥʪʽʚ, ʚʽʜʢʨʠʪʪʷ ʬʽʣʽʡ ʪʦʱʦ). 

ʇʝʨʝʚʘʛʠ ʚʽʜʜʘʣʝʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘ: 

- ɽʢʦʥʦʤʽʷ ʯʘʩʫ ʽ ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪ 

- ʄʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʝ ʣʠʰʝ ʟ ʜʦʤʫ, ʘʣʝ ʡ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ, ʜʝ ʻ ʜʦʩʪʫʧ ʚ 

ʽʥʪʝʨʥʝʪ (ʛʦʪʝʣʴ, ʘʝʨʦʧʦʨʪ, ʢʘʬʝ) 

- ʄʦʞʣʠʚʽʩʪʴ ʜʦʚʽʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʜʥʷ 

- ʄʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʢʽʣʴʢʘ ʢʦʤʧʘʥʽʡ ʽʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʽ ʢʨʘʾʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʚ ʢʦʤʘʥʜʽ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʛʨʫʧ. ʋ ʚʩʽʭ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʨʽʟʥʽ ʮʽʣʽ, ʜʝʷʢʽ ʟ ʥʠʭ ʧʣʘʪʥʽ, ʜʝʷʢʽ ʙʝʟʢʦʰʪʦʚʥʽ. ʗʢʽʩʴ ʽʟ ʥʠʭ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʩʽʭ ʧʨʦʜʫʢʪʽʚ, 

ʘ ʷʢʽʩʴ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ. 

ɼʣ̫ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʥʘʰʘ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʙʝʟʢʦʰʪʦʚʥʦʶ, ʷʢʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʦʟʨʦʙʢʫ  IT ʧʨʦʜʫʢʪʽʚ, ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʛʨʫʧʘʭ. 

ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

PHP, 

ʬʨʝʡʤʚʦʨʢ Laravel, ʤʦʚʫ ʨʦʟʤʽʪʢʠ HTML ʪʘ ʙʘʟʘ ʜʘʥʥʠʭ MySQL. ɼʣʷ ʛʘʨʥʦʛʦ 

ʚʠʛʣʷʜʫ ʩʪʦʨʽʥʦʢ ʚʠʢʦʨʠʩʪʘʻʤʦ CSS ʪʘ Bootstrap4. 

ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʽ ʩʫʪʥʦʩʪʽ ʩʣʦʚʥʠʢʘ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʣʘʩʽʚ ʩʪʚʦʨʝʥʠʡ ʢʦʜ ʥʘ ʤʦʚʽ PHP, ʢʦʜ ʨʝʘʣʽʟʘʮʽʾ 

ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ çɺʠʢʦʥʘʚʝʮʴè ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.2. 
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ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʇɿ 

 

class Performer{ 

    private $name; 

    private $role; 

    public function setName( $name) 

    {$this->name = $name;} 

    public function getName() 

    {return $this->name;} 

    public function setRole( $role) 

    {$this->name = $role;} 

    public function getRole() 

    {return $this->role;} 

    public function Performance_of_the_task() 

    { echo "ɺʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ";} 

}  

 

ʈʠʩ. 2 ʈʝʘʣʽʟʘʮʽʷ ʢʣʘʩʫ çɺʠʢʦʥʘʚʝʮʴè 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʠʪʴ ʢʝʨʫʚʘʪʠ ʨʦʟʨʦʙʢʦʶ ʧʨʦʝʢʪʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʾ 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʦʰʢʠ, ʥʘ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʧʠʩʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʟʘʚʜʘʥʴ ʟʘ 

ʷʢʠʤʠ ʟʘʟʥʘʯʝʥʽ ʚʠʢʦʥʘʚʮʽ. ʇʽʜ ʟʘʚʜʘʥʥʷʤ ʧʠʰʝʤʦ ʢʦʤʝʥʪʘʨʽ, ʜʦʜʘʻʤʦ ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ʪʘ ʧʨʠʢʨʽʧʣʶʻʤʦ ʨʽʟʥʽ ʚʢʣʘʜʝʥʥʷ. 

ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʠ ʤʽʪʢʠ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʪʠʤ ʩʘʤʠʤ ʧʦʟʥʘʯʠʪʠ ʩʪʘʥ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ. ʎʝ ʧʦʢʨʘʱʠʪʴ ʢʦʤʫʥʽʢʘʮʽʶ ʚ ʢʦʤʘʥʜʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʫ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʜʝ ʟʘ ʢʦʞʥʠʤ ʙʫʜʝ ʟʘʢʨʽʧʣʝʥʘ ʧʝʚʥʘ ʟʘʜʘʯʘ ʷʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Laravel: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.tutorialspoint.com/laravel/index.htm. 

  

https://www.tutorialspoint.com/laravel/index.htm
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ʋɼʂ 004.42 

ʈʆɿʈʆɹʂɸ ɯɻʈʆɺʆɻʆ ʉʀʄʋʃʗʊʆʈɸ ɹɸɻɸʊʆʂʆʈʀʉʊʋɺɸʎʔʂʆɰ ɻʈʀ ɿ 

ʋʇʈɸɺʃɯʅʅʗ ʇɽʈʉʆʅɸʃʔʅʀʄʀ ʌɯʅɸʅʉɸʄʀ 

ʆʩʠʧʝʥʢʦ ɹ.ʉ., ʄʠʩʥʠʢ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʧʨʠʜʽʣʷʻ ʧʝʚʥʠʡ ʯʘʩ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʦʙʽʟʥʘʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʻ ʪʨʝʥʽʥʛʦʚʽ ʟʫʩʪʨʽʯʽ 

ʧʦ ʛʨʽ CashFlow ʨʦʟʨʦʙʥʠʢʦʤ, ʷʢʦʾ ʚʠʩʪʧʫʧʠʚ, ʈʦʙʝʨʪ ʊʦʨʫ ʂʽʡʦʩʘʢʽ [1], ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʽʥʚʝʩʪʦʨ, ʙʽʟʥʝʩʤʝʥ, ʧʠʩʴʤʝʥʥʠʢ. ʁʦʛʦ ʛʨʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʽʣʴʥʦʾ ʚʝʨʩʽʾ ʛʨʠ. 

ɯʜʝʻʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʣʫʞʠʣʘ ʥʘʫʢʦʚʘ ʩʪʘʪʪʷ[5] ʪʘ ʦʩʦʙʠʩʪʘ ʫʯʘʩʪʴ ʫ 

ʥʘʩʪʽʣʴʥʽʡ ʚʝʨʩʽʾ ʛʨʠ CashFlow. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɼʘʥʘ ʨʦʟʨʦʙʢʘ ʙʫʜʝ ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʣʷ ʙʘʞʘʶʯʠʭ 

ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʦʙʽʟʥʘʥʽʩʪʴ ʻ ʣʠʰʝ ʧʣʘʪʥʽ ʪʨʝʥʽʥʛʠ, ʘʙʦ ʧʣʘʪʥʽ ʜʦʜʘʪʢʠ, ̫ ʢʽ ʤʘʶʪʴ ʚ ʩʦʙʽ 

ʥʝʢʦʨʝʢʪʥʽ ʦʙʨʘʭʫʥʢʠ ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʜʘʥʦʾ ʨʦʟʨʦʙʢʠ ʻ ʪʝ, ʱʦ ʚʽʜʩʫʪʥʷ ʚʝʨʩʽʷ 

ʜʣʷ ʛʨʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʩʦʙʠʩʪʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʦʙʪʦ ʚ ʥʘʷʚʥʠʭ ʚʝʨʩʽʷʭ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʣʠʰʝ ʥʘ ʦʜʥʦʤʫ ʧʨʠʩʪʨʦʾ, ʱʦ ʜʦʚʦʣʽ ʫʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʛʨʠ. ʆʜʥʽʻʶ ʟ 

ʧʨʦʙʣʝʤ ʪʘʢʦʞ ʷʚʣʷʻʪʴʩʷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʮʽʥʘ ʛʨʠ. 

ʇʽʜ ʯʘʩ ʫʯʘʩʪʽ ʚ ʥʘʩʪʽʣʴʥʽʡ ʚʝʨʩʽʾ ʛʨʠ ʚʠʥʠʢʘʶʪʴ ʥʶʘʥʩʠ ʧʦ ʧʽʜʨʘʭʫʥʢʫ ʢʦʰʪʽʚ ʪʘ 

ʚʝʜʝʥʽ ʢʦʨʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  ɯʛʨʦʚʠʡ ʩʠʤʫʣʷʪʦʨ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʨʦʟʨʦʙʣʷʪʠ, ʷʢ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨʥʠʡ ʢʨʦʩʧʣʘʪʬʦʨʤʣʝʥʠʡ ʜʦʜʘʪʦʢ [2][3].  

ɹʘʟʘ ʜʘʥʠʭ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ 

ʜʘʥʠʭ MySql. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʤʦʚʽ java[4] ʪʘ ʜʚʘ ʢʣʽʻʥʪʘ: ʤʦʙʽʣʴʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ android studio[4] ʪʘ ʢʦʤʧôʶʪʝʨʥʘ ʚʝʨʩʽʷ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ java[4]. 

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1.  

 
ʈʠʩ.1 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ 

ʊʘʢʦʞ ʫʨʘʭʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʚʠʢʣʘʜʝʥʫ ʚʠʱʝ ʧʨʠʢʣʘʜ ʩʠʩʪʝʤʠ ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʧʨʠʢʣʘʜʦʤ ʟʦʦʙʨʘʞʝʥʠʤ ʥʘ ʨʠʩ. 2. ɹʫʜʝ ʩʪʚʦʨʝʥʦ ʙʦʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʉʠʩʪʝʤʘ ʽʛʨʦʚʦʛʦ ʩʠʤʫʣʷʪʦʨʘʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʾ 
ʛʨʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʬʽʥʘʥʩʘʤʠ

ʋʧʨʘʚʣʽʥʥʷ 
ʟʘʧʠʩʘʤʠ

ʈʝʻʩʪʨʘʮʽʷ

ɸʚʪʦʨʠʟʘʮʽʷ

ʇʝʨʝʛʣʷʜ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʛʨʘʚʮʷ

ʈʝʜʘʛʫʚʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʛʨʘʚʮʷ

ʉʪʚʦʨʝʥʥʷ 
ʧʨʘʚʠʣ ʛʨʠ

ʉʪʚʦʨʝʥʥʷ 
ʘʣʛʦʨʠʪʤʫ 
ʥʘʨʘʭʫʚʘʥʥʷ 
ʢʦʰʪʽʚ

ʉʪʚʦʨʝʥʥʷ 
ʘʣʛʦʨʠʪʤʫ ʜʣʷ 
ʩʧʠʩʘʥʥʷ ʢʦʰʪʽʚ

ʉʪʚʦʨʝʥʥʷ 
ʫʤʦʚʠ ʜʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʛʨʠ

ʋʧʨʘʚʣʽʥʥʷ 
ʧʨʦʮʝʩʦʤ ʛʨʠ

ɻʝʥʝʨʫʚʘʥʥʷ 
ʢʘʨʪʠ ʛʨʠ

ʇʨʠʚ'ʷʟʢʘ 
ʛʨʘʚʮʽʚ ʜʦ ʢʘʨʪʠ

ɿʜʽʡʩʥʝʥʥʷ ʜʽʾ 
ʛʨʘʚʮʝʤ

ʇʝʨʝʚʽʨʢʘ 
ʢʦʨʝʢʪʥʦʩʪʽ ʜʽʡ

ɺʠʟʥʘʯʝʥʥʷ 
ʧʝʨʝʤʦʞʮʷ

ʉʪʚʦʨʝʥʥʷ 
ʟʚʽʪʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ

ʉʪʚʦʨʝʥʥʷ 
ʟʘʛʘʣʴʥʦʾ 
ʩʪʘʪʠʩʪʠʢʠ

ɻʝʥʝʨʫʚʘʝʘʥʥʷ 
ʦʩʦʙʠʩʪʦʾ 
ʩʪʘʪʠʩʪʠʢʠ

ʇʝʨʝʛʣʷʜ 
ʩʪʘʪʠʩʪʠʢʠ
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ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ 

ʚʠʧʨʦʙʫʚʘʪʠ ʩʚʦʾ ʩʠʣʠ ʟʽʛʨʘʚʰʠ ʟ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʤ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʟʘ ʨʽʟʥʠʤʠ 

ʩʪʨʘʪʝʛʽʷʤʠ ʽ ʨʽʟʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʛʨʠ.  

 
ʈʠʩ. 2 ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ɹʫʜʝ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʟ ʜʦʜʘʪʢʦʤ: 

¶ ʆʬʣʘʡʥ ï ʨʝʞʠʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʪʠ ʣʠʰʝ ʟ 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʟ ʨʽʟʥʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ 

¶ ʆʥʣʘʡʥ ï ʨʝʞʠʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʛʨʘ ʟ ʽʥʰʠʤʠ 

ʛʨʘʚʮʷʤʠ ʪʘ ʙʦʪʘʤʠ. 

ɺʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ ʨʦʟʨʦʙʢʠ ʤʠ ʦʪʨʠʤʫʻʤʦ ʧʨʠʰʚʠʜʰʝʥʥʷ ʩʘʤʦʛʦ 

ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽʛʨʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ ʟʘʚʜʷʢʠ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʽʡ ʪʦʧʦʣʦʛʽʾ, ʪʘ ʦʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʠʩʪʝʤʠ ʻ ʚ 

ʽʛʨʦʚʽʡ ʬʦʨʤʽ ʜʦʧʦʤʘʛʘʪʠ ʫʯʘʩʥʠʢʘʤ ʬʦʨʤʫʚʘʪʠ ʤʠʩʣʝʥʥʷ ʬʽʥʘʥʩʦʚʦ ʛʨʘʤʦʪʥʦʾ ʣʶʜʠʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʩʠʩʪʝʤʠ ʻ ʥʘʚʯʘʣʴʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʫ ʧʝʨʩʧʝʢʪʠʚʽ 

ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʪʘʢʦʞ ʷʢ ʩʢʣʘʜʦʚʫ ʢʦʥʪʝʥʪʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʧʨʠ ʥʘʚʯʘʥʥʽ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʣʶʜʝʡ ï ʜʽʪʝʡ, ʩʪʫʜʝʥʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ  ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʧʦʪʝʥʮʽʡʥʠʭ  

ʧʽʜʧʨʠʻʤʮʽʚ ʪʦʱʦ. ɻʥʫʯʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʠʪʴ ʩʧʝʮʽʘʣʽʟʫʚʘʪʠ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʩʝʘʥʩ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʥʘʥʩʦʚʦʾ ʩʬʝʨʠ. ʇʦʜʽʙʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʪʘʢʦʞ ʩʪʘʪʠ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʩʫʙ'ʻʢʪʘ, ʟʦʢʨʝʤʘ, 

ʟʜʽʡʩʥʠʪʠ ʘʧʨʦʙʘʮʽʶ ʚʽʨʪʫʘʣʴʥʠʭ  ʫʯʘʩʥʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 
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ʋɼʂ 004.4 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʈʆɿʐʀʈɽʅʆɻʆ ʇʆʐʋʂʂʋ ɾʀʊʃɸ 
ʇʨʠʪʠʢʦʚʩʴʢʠʡ ʖ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

ɺ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʢʦʨʜʦʥʠ ʤʽʞ ʢʨʘʾʥʘʤʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʩʝ ʤʝʥʰ ʽ ʤʝʥʰ ʧʦʤʽʪʥʽ, ʽ 

ʣʶʜʠ ʚʽʣʴʥʦ ʤʦʞʫʪʴ ʦʙʠʨʘʪʠ ʤʽʩʪʘ, ʢʨʘʾʥʠ ʚ ʷʢʠʭ ʚʦʥʠ ʙʫʜʫʪʴ ʞʠʪʠ, ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʧʠʪʘʥʥʷ ʩʘʤʝ ʦʨʝʥʜʠ ʞʠʪʣʘ. ʅʘ ʧʩʠʭʽʢʫ ʧʦʧʝʨʝʜʥʽ ʧʦʢʦʣʥ̔ɹ, ʥʘʰʠʭ ʙʘʪʴʢʽʚ, ʜʽʜʫʩʽʚ, ʷʢʠʤ 

ʜʦʚʝʣʦʩʷ ʟʘʩʪʘʪʠ ʛʫʨʪʦʞʠʪʢʠ, ʢʦʤʫʥʘʣʢʠ, ʙʘʨʘʢʠ ʙʫʚ ʥʘʢʣʘʜʝʥʠʡ ʚʽʜʙʠʪʦʢ çʩʦʚʢʘè ʽ ʜʣʷ 

ʥʠʭ ʦʜʥʽʻʶ ʟ ʮʽʣʝʡ ʚ ʞʠʪʪʽ ʙʫʣʦ ʙʫʜʴ-ʷʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʟʘʚʝʩʪʠʩʷ ʚʣʘʩʥʠʤ ʞʠʪʣʦʤ. ɸʣʝ 

ʥʠʥʽʰʥʽ ʧʦʢʦʣʽʥʥʷ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʫ ʟʘʪʠʰʥʠʭ ʙʫʜʠʥʢʘʭ ʩʚʦʾʭ ʙʘʪʴʢʽʚ ʽ ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰ 

ʩʫʯʘʩʥʽ ʧʨʦʬʝʩʽʾ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʚôʷʟʢʠ ʜʦ ʤʽʩʮʷ ʞʠʪʣʘ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʜʫʤʫʶʪʴʩʷ 

ʥʘʜ ʧʠʪʘʥʥʷʤ ʢʫʧʠʪʠ ʚʣʘʩʥʝ ʞʠʪʣʦ, ʘʙʦ ʚʠʥʘʡʤʘʪʠ ʯʫʞʝ? ɯ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘ ʢʦʨʠʩʪʴ ʦʩʪʘʥʥʴʦʛʦ ʧʝʨʝʭʦʜʠʪʴ ʚʩʝ ʙʽʣʴʰʝ ʤʦʣʦʜʠʭ ʣʶʜʝʡ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʧʨʠʚôʟ̫ʢʠ ʜʦ ʞʠʪʣʘ ʜʘʻ ʙʽʣʴʰʝ ʩʚʦʙʦʜʠ ʤʦʣʦʜʠʤ ʣʶʜʷʤ, ʷʢʽ ʰʫʢʘʶʪʴ ʩʝʙʝ, ʭʦʯʫʪʴ 

ʧʦʜʦʨʦʞʫʚʘʪʠ ʪʘ ʧʽʟʥʘʚʘʪʠ ʩʚʽʪ. ʅʘ ʧʦʤʽʯ ʾʤ ʽ ʧʨʠʭʦʜʠʪʴ ʫ ʨʽʟʥʦʤʫ ʚʠʛʣʷʜʽ ʯʫʞʝ ʞʠʪʣʦ 

ʫ ʚʠʛʣʷʜ ʦʨʝʥʜʠ. 

ʆʨʝʥʜʘ ʟ'ʷʚʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʟʘ ʜʚʘ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥʘʰʦʾ ʝʨʠ, ʽ ʧʨʝʜʤʝʪʦʤ ʾʾ ʙʫʣʘ 

ʟʝʤʣʷ. ʅʘʜʘʣʽ ʦʙ'ʻʢʪʘʤʠ ʦʨʝʥʜʠ ʩʪʘʣʠ ʥʝ ʪʽʣʴʢʠ ʟʝʤʣʷ, ʘ ʡ ʙʫʜʽʚʣʽ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʡʞʝ 

ʚʩʝ, ʱʦ ʪʽʣʴʢʠ ʤʦʞʥʘ ʩʦʙʽ ʫʷʚʠʪʠ, ʚʢʣʶʯʘʶʯʠ ʷʜʝʨʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʣʽʥʢʦʨʠ. ɿ 

1950-ʭ ʨʦʢʽʚ ʨʦʟʚʠʪʦʢ ʦʨʝʥʜʠ, ʚʢʣʶʯʘʶʯʠ ʪʘʢʽ ʾʾ ʨʽʟʥʦʚʠʜʠ, ʷʢ ʣʽʟʠʥʛ ʽ ʟʚʦʨʦʪʥʠʡ ʣʽʟʠʥʛ 

(ʣʽʟʙʝʢ), ʥʘʙʫʣʦ ʦʩʦʙʣʠʚʦ ʙʫʨʭʣʠʚʠʡ ʭʘʨʘʢʪʝʨ. ʆʩʥʦʚʥʝ ʧʦʥʷʪʪʷ ʦʨʝʥʜʠ ʥʝ ʟʤʽʥʠʣʦʩʷ ʟ 

ʯʘʩʽʚ ʥʘʡʧʝʨʰʠʭ ʫʛʦʜ: ʦʜʥʘ ʟʽ ʩʪʦʨʽʥ ʧʨʦʧʦʥʫʻ ʚ ʦʨʝʥʜʫ ʟʝʤʣʶ, ʧʨʠʤʽʱʝʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ, 

ʩʣʦʚʦʤ, ʚʩʝ ʱʦ ʟʘʚʛʦʜʥʦ, ʽʥʰʽʡ ʩʪʦʨʦʥʽ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʇʝʨʰʘ ʩʪʦʨʦʥʘ ʦʪʨʠʤʫʻ 

ʜʦʭʽʜ ʫ ʬʦʨʤʽ ʨʝʥʪʥʠʭ ʧʣʘʪʝʞʽʚ, ʘ ʜʨʫʛʘ - ʚʠʛʦʜʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʥʘ ʟʘ ʤʽʥʽʤʘʣʴʥʦʶ 

ʮʽʥʦʶ, ʽ ʢʨʽʤ ʪʦʛʦ, ʫʥʠʢʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ, ʷʢʽ ʙʫʣʠ ʙ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʠʜʙʘʥʥʷʤ ʤʘʡʥʘ. 

ʄʝʪʦʶ ʦʨʝʥʜʠ, ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʘʯʽ ʤʘʡʥʘ ʫ ʪʠʤʯʘʩʦʚʝ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʫʚʘʟʽ ʚʠʪʷʛ ʟ ʨʝʯʽ ʾʾ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ ʧʨʠʜʙʘʥʥʷ 

ʧʣʦʜʽʚ ʽ ʜʦʭʦʜʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʪʦ ʶʨʠʜʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʨʝʥʜʠ ʷʢ ʜʦʛʦʚʽʨʥʦʛʦ, 

ʪʝʨʤʽʥʦʚʦʛʦ ʽ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʚʦʣʦʜʽʥʥʷ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʡʥʦʤ, ʦʨʝʥʜʘ - ʮʝ ʩʠʩʪʝʤʘ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʬʦʨʤʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʥʦʩʠʥʠ 

ʚʣʘʩʥʦʩʪʽ ʽ ʩʪʘʥ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʽ ʧʝʨʰ ʟʘ ʚʩʝ ʨʦʙʦʯʦʾ ʩʠʣʠ [1]. 

ʗʢʱʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʪʦʧ 3 ʩʘʡʪʠ ʧʦʰʫʢʫ ʞʠʪʣʘ ʋʢʨʘʾʥʽ, ʧʦ ʚʝʨʩʽʾ ʨʽʝʣʪʦʨʘ ɻʨʠʰʢʦ 

ʆʣʝʢʩʘʥʜʨʘ[2], ʪʦ ʜʘʥʽ, ʟʽʙʨʘʥʽ ʟʘ ʤʠʥʫʣʠ ʨʽʢ, ʙʫʜʫʪʴ ʪʘʢʠʤʠ: 

1. olx.ua/nedvizhimost: 

¶ SimilarWeb Country Rank (OLX): 6 

¶ SimilarWeb Total Visits (OLX): 107 330 000 

¶ Alexa Traffic Rank (OLX): 6 -1 

2. dom.ria.com:  

¶ SimilarWeb Country Rank (ria.com): ? 

¶ SimilarWeb Total Visits (ria.com): 3 960 000  

¶ Alexa Traffic Rank (ria.com): 21 + 4 

3. besplatka.ua/nedvizhimost  

¶ SimilarWeb Country Rank (besplatka.ua): 152 

¶ SimilarWeb Total Visits (besplatka.ua): 6 160 000  

¶ Alexa Traffic Rank (besplatka.ua): 158 

ʗʢ ʤʠ ʙʘʯʠʤʦ, ʚʽʜʨʠʚ ʫ olx.ua/nedvizhimost, ʧʦ ʢʽʣʴʢʦʩʪʽ ʚʽʜʚʽʜʫʚʘʥʥʴ ʻ ʜʫʞʝ 

ʚʝʣʠʢʠʤ, ʪʦʤʫ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʮʝʡ ʨʝʩʫʨʩ, ʷʢ ʦʩʥʦʚʥʠʡ ʨʝʩʫʨʩ ʧʦʰʫʢʫ ʞʠʪʣʘ 

ʋʢʨʘʾʥʮʽʚ. ʅʘ ʨʠʩ 1 ʟʦʙʨʘʞʝʥʦ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʧʦʰʫʢʫ ʞʠʣʘ ʥʘ ʩʘʡʪʽ olx. 
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ʈʠʩ. 1 ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʧʦʰʫʢʫ ʥʘ ʩʘʡʪʽ olx. 

ʇʽʜ ʯʘʩ ʫʪʦʯʥʝʥʥʷ ʧʦʰʫʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʬʽʣʴʪʨʽʚ ʨʝʩʫʨʩʫ, ʤʠ 

ʤʦʞʝʤʦ ʟʥʘʯʥʦ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʽʙʨʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʣʝ, ʷʢ ʧʦʢʘʟʫʻ 

ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ, ʮʠʭ ʬʽʣʴʪʨʽʚ ʚʩʝ ʦʜʥʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʬʽʣʴʪʨʘʮʽʾ 

ʦʛʦʣʦʰʝʥɹ . ʊʘ ʽ ʯʘʩʪʦ ʦʨʝʥʜʘʪʦʨʠ ʚ ʬʽʣʴʪʨʘʭ ʚʢʘʟʫʶʪʴ ʥʝ ʟʦʚʩʽʤ ʯʝʩʥʽ ʜʘʥʽ, ʘ ʚʞʝ ʚ 

ʩʘʤʦʤʫ ʪʝʢʩʪʽ ʦʛʦʣʦʰʝʥʥʷ ʧʠʰʫʪʴ ʧʨʘʚʜʫ. ʎʠʤ ʩʘʤʠʤ ʚʦʥʠ ʧʽʜʚʠʱʫʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʛʣʷʜʽʚ ʩʚʦʾʭ ʦʛʦʣʦʰʝʥʴ ʽ ʧʽʜʥʽʤʘʶʪʴ ʩʚʽʡ ʰʘʥʩ ʥʘ ʰʚʠʜʢʫ ʟʜʘʯʫ ʞʠʪʣʘ. ɸʣʝ 

ʦʨʝʥʜʘʪʦʨʘʤ, ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ ʞʠʪʣʘ, ʪʘʢʽ ʤʦʤʝʥʪʠ ʜʫʞʝ ʟʘʚʘʞʘʶʪʴ ʷʢʽʩʥʦ ʧʨʦʚʦʜʠʪʠ 

ʧʦʰʫʢ.  

ʆʪʞʝ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʨʦʟʨʦʙʣʝʥʦ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ, ʷʢʠʡ ʨʦʟʰʠʨʶʻ 

ʤʦʞʣʠʚʽʩʪʴ ʬʽʣʴʪʨʽʚ ʰʣʷʭʦʤ ʜʦʜʘʥʥʷ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʪʘ ʚʠʜʘʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʧʝʚʥʠʤʠ 

ʩʣʦʚʘʤʠ. ɿʘʩʪʦʩʫʥʦʢ ʧʘʨʩʠʪʴ ʜʘʥʥ ̔ ʚʽʜʽʙʨʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʥʘʜʘʻ ʟʤʦʛʫ ʟʚʫʟʠʪʠ 

ʨʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ. ʇʘʨʩʠʥʛ - ʮʝ ʧʨʦʮʝʩ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʧʦʜʘʣʴʰʦʶ ʾʭ ʦʙʨʦʙʢʦʶ ʽ ʘʥʘʣʽʟʦʤ. 

ɼʦ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʚʜʘʶʪʴʩʷ, ʢʦʣʠ ʤʘʻ ʙʫʪʠ ʦʙʨʦʙʠʪʠ ʚʝʣʠʢʠʡ ʤʘʩʠʚ ʽʥʬʦʨʤʘʮʽʾ, ʟ ʷʢʠʤ 

ʩʢʣʘʜʥʦ ʚʧʦʨʘʪʠʩʷ ʚʨʫʯʥʫ. ʇʨʦʛʨʘʤʘ, ʷʢʘ ʧʨʦʚʦʜʠʪʴ ʟʙʽʨ ʽ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ, - ʮʝ 

ʧʘʨʩʝʨ. ɿ ʾʾ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʨʦʙʦʪʫ ʟ ʧʦʰʫʢʫ ʢʦʥʪʝʥʪʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʨʝʩʫʨʩʫ 

ʽ ʧʨʦʚʦʜʠʪʠ ʾʾ ʚ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ [3]. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʆʨʝʥʜʘ ʥʝʨʫʭʦʤʦʩʪʽ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.bibliofond.ru/view.aspx?id=606705 

2. ʉʘʡʪʠ ʥʝʨʫʭʦʤʦʩʪʽ ʋʢʨʘʾʥʠ. ʊʦʧ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://grishko.com.ua/sajty-nedvizhimosti-ukrainy-top-samye-populyarnye#.XdLaH1f7TIU 

3. ʇʘʨʩʠʥʛ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.seonews.ru/glossary/parsing/ 
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ʋɼʂ 004.42 

ʉɽʈɺɯʉʅɸ ʏɸʉʊʀʅɸ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʌʆʈʄʋɺɸʅʅʗ 

ʈʆɿʂʃɸɼʋ 

ʇʨʦʥʽʰʠʥʘ ʂ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ʈʦʟʢʣʘʜ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʻ ʚʘʞʣʠʚʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʧʦʤʠʣʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʷʢʦʛʦ  ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʥʝʚʽʜʧʦʚʽʜʥʽ 

ʫʤʦʚʠ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ, ʥʝʟʨʫʯʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ.  

ʉʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʢʣʘʜʦʤ ɿɺʆ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ.1.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ 

ʧʽʜʩʠʩʪʝʤʘ

ʇʽʜʩʠʩʪʝʤʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʝʜʘʛʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ

ʇʽʜʩʠʩʪʝʤʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʨʦʟʢʣʘʜʫ
 

ʈʠʩ. 3 ɿʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ 

ɺʝʣʠʢʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʷʢʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ: 

 ʜʘʥʽ ʧʨʦ ʘʫʜʠʪʦʨʥʠʡ ʬʦʥʜ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

 ʜʘʥʽ ʧʨʦ ʘʢʘʜʝʤʽʯʥʽ ʛʨʫʧʠ; 

 ʚʠʪʷʛʠ ʟ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ; 

 ʜʘʥʽ ʧʨʦ ʨʦʟʧʦʜʽʣ ʟʘʥʷʪʴ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʦʢʨʝʤʠʭ ʢʘʬʝʜʨ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʥʝʩʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʦʢʨʝʤʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ, 

ʷʢʽ ʩʢʣʘʣʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʧʽʜʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʶ ʨʦʟʢʣʘʜʫ 

ʟʘʥʷʪʴ ʩʪʫʜʝʥʪʽʚ ɿɺʆ. ʉʪʨʫʢʪʫʨʘ ʮʽʻʾ ʧʽʜʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ.2. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʘʥʽ, ʷʢʽ ʦʧʠʩʘʥʽ ʚʠʱʝ, ʤʘʶʪʴ ʧʽʜ ʩʦʙʦʶ ʧʝʚʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʧʽʜˇʨʫʥʪʷ, ʙʝʟ ʷʢʦʛʦ ʾʭ ʢʦʨʝʢʪʥʝ ʚʥʝʩʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʩʪʘʶʪʴ ʥʝʤʦʞʣʠʚʠʤʠ. 

ʄʦʜʫʣʴ ñɸʫʜʠʪʦʨʥʠʡ ʬʦʥʜò ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʥʝʩʝʥʥ ̫ʦʩʥʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʬʘʢʫʣʴʪʝʪʫ, ʢʘʬʝʜʨ, ʢʦʨʧʫʩʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʥʦʩʷʪʩɹʷ ʜʘʥʽ ʧʨʦ ʘʫʜʠʪʦʨʽʶ: 

ʜʦ ʷʢʦʾ ʢʘʬʝʜʨʠ ʥʘʣʝʞʠʪʴ, ʚ ʷʢʦʤʫ ʢʦʨʧʫʩʽ ʟʥʘʭʦʜʠʪʴʩʷ, ʷʢʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ, 

ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʪʘ ʜʣʷ ʷʢʠʭ ʟʘʥʷʪʴ ʧʨʠʟʥʘʯʝʥʘ. 

ʄʦʜʫʣʴ ñʋʧʨʘʚʣʽʥʥʷ ʘʢʘʜʝʤʽʯʥʠʤʠ ʛʨʫʧʘʤʠò ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʢʫʨʩʠ ʥʘ ʧʝʚʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʨʽʚʥʽ ʪʘ ʪʝʨʤʽʥʽ ʥʘʚʯʘʥʥʷ. 

ɯ ʚʞʝ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʚʩʽʭ ʮʠʭ ʜʘʥʠʭ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʢʦʨʝʢʪʥʝ ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧ. 

ɼʦʜʘʪʢʦʚʦʶ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ, ʻ ʬʫʥʢʮʽʷ ʜʦʜʘʚʘʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʩʢʦʨʦʯʝʥʴ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʪʠʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʚ ʷʢʠʭ ʚʢʘʟʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʨʦʟʧʦʜʽʣʫ ʟʘʥʷʪʴ ʽ ʪ.ʽ. 

ʄʦʜʫʣʴ ñɺʠʪʷʛʠ ʟ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚò ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʚʘʥʪʘʞʠʪʠ ʜʘʥʽ ʟ 

ʜʦʢʫʤʝʥʪʫ, ʧʦʢʠ ʚʽʥ ʥʝ ʧʨʦʡʜʝ ʧʝʨʝʚʽʨʢʫ. ʇʝʨʝʚʽʨʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʚʢʘʟʘʥʠʭ ʫ ʬʘʡʣʽ 

ʩʢʦʨʦʯʝʥʥʷʭ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʛʨʫʧʠ ʧʝʚʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ ʢʫʨʩʫ , ʷʢʠʤ ʚʠʢʣʘʜʘʻʪʴʩʷ ʮʷ 

ʜʠʩʮʠʧʣʽʥʘ. ʎʽ ʩʢʦʨʦʯʝʥʥ ̫ʧʨʦʛʨʘʤʥʦ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʚʘʨʽʘʥʪʘʤʠ ʩʢʦʨʦʯʝʥʴ, ʷʢʽ ʙʫʣʠ 

ʧʦʧʝʨʝʜʥʴʦ ʚʥʝʩʝʥʽ ʫ ʙʘʟʫ ʜʘʥʠʭ ʪʘ, ʧʨʠ ʚʠʷʚʣʝʥʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʜʘʥ̔ ʫ ʬʘʡʣʽ 

ʨʝʜʘʛʫʶʪʴʩʷ. ʉʘʤʝ ʚʠʧʘʜʦʢ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʢʠ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʈʠʩ.3. 
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ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʧʽʜʩʠʩʪʝʤʘ

ʄʦʜʫʣʴ 

çɸʫʜʠʪʦʨʥʠʡ ʬʦʥʜè

ʄʦʜʫʣʴ

çʋʧʨʘʚʣʽʥʥʷ 

ʘʢʘʜʝʤʽʯʥʠʤʠ 

ʛʨʫʧʘʤʠè

ʄʦʜʫʣʴ

çɺʠʪʷʛʠ ʟ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʥʽʚè

ʄʦʜʫʣʴ 

çʈʦʟʧʦʜʽʣ ʟʘʥʷʪʴè

ɺʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ

ɺʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʛʨʫʧʠ

ʇʝʨʝʚʽʨʢʘ ʪʘ 

ʨʝʜʘʛʫʚʘʥʥʷ

ɿʘʚʘʥʪʘʞʝʥʥʷ ʫ 

ʩʠʩʪʝʤʫ

ʌʦʨʤʫʚʘʥʥʷ ʰʘʙʣʦʥʫ

ɿʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟ 

ʟʘʧʦʚʥʝʥʦʛʦ ʰʘʙʣʦʥʫ

ɺʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʢʦʨʧʫʩʠ ʪʘ ʬʘʢʫʣʴʪʝʪʠ

ɺʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʘʫʜʠʪʦʨʽʾ

  
ʈʠʩ. 4 ʉʪʨʫʢʪʫʨʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʄʦʜʫʣʴ ñʈʦʟʧʦʜʽʣ ʟʘʥʷʪʴ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʦʢʨʝʤʠʭ ʢʘʬʝʜʨò ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʨʦʟʜʽʣʠʪʠ  ʥʘ ʜʚʘ ʝʪʘʧʠ: 

ǒ ʬʦʨʤʫʚʘʥʥʷ ʰʘʙʣʦʥʫ (ʜʘʥʽ ʜʣʷ ʷʢʦʛʦ ʙʝʨʫʪʴʩʷ ʟ ʚʠʪʷʛʽʚ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʥʽʚ); 

ǒ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʟʘʧʦʚʥʝʥʦʛʦ ʰʘʙʣʦʥʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʰʘʙʣʦʥʫ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʝʢʪʥʦʾ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ.  

ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʩʽ ʚʠɦʝ ʧʝʨʝʣʽʯʝʥʽ ʤʦʜʫʣʽ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ, 

ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʤʦʜʫʣʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʙʦʪʠ ʽʥʰʦʛʦ. 

 
ʈʠʩ. 5 ɽʣʝʤʝʥʪ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʅʋɹʽʇ  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://nubip.edu.ua/sites/default/files/u34/Pro_organization_navch_proces.pdf (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 02.11.2019) 

2. ʇʝʨʝʣʽʢ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʋʥ̔ʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://nubip.edu.ua/node/19922 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 02.11.2019) 

  

https://nubip.edu.ua/sites/default/files/u34/Pro_organization_navch_proces.pdf
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ʋɼʂ 004.9 

ʉʀʉʊɽʄɸ ɺɯɿʋɸʃɯɿɸʎɯɰ ʇʆʂɸɿʅʀʂɯɺ ʉʇʈʀʗʊʃʀɺʆʉʊɯ ʇʈʆɾʀɺɸʅʅʗ ɺ 

ʈɽɻɯʆʅɸʍ ʋʂʈɸɰʅʀ 

ʉʝʤʝʥʶʢ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

ʆʩʥʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʽʚʥʷ ʩʚʦʛʦ ʞʠʪʪʷ, ʜʣʷ 

ʩʝʙʝ, ʪʘ ʜʣʷ ʩʚʦʻʾ ʨʦʜʠʥʠ.  

ʋ ʚʩʽʭ ʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚ ʩʚʽʪʫ, ʢʣʶʯʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʪʦʛʦ ʱʦ ʋʢʨʘʾʥʘ ʤʘʻ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʡ ʢʫʨʩ ʪʦ ʨʦʟʚʠʪʦʢ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʻ ʚʘʞʣʠʚʠʤ ʦʙôʻʢʪʦʤ ʪʦʤʫ ʱʦ ʷʢʽʩʪʴ ʞʠʪʪʷ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʜʫʤʦʚʠ ʪʘ ʩʪʫʧʽʥʴ 

ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʘʥʘʣʽʟ 

ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ. ɸʥʘʣʽʟ ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʝʚʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʘʥʘʣʽʟʫ ʷʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʽʚ ʟ ʩʧʨʠʷʪʣʠʚʦʶ ʯʠ 

ʟʘʜʦʚʽʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʽʚ ʟ ʥʘʧʨʫʞʝʥʦʶ ʩʠʪʫʘʮʽʻʶ ʜʣʷ 

ʧʨʦʞʠʚʘʥʥʷ, ʪʘʢʦʞ ʤʦʞʣʠʚʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʠʪʫʘʮʽʾ ʚ ʨʝʛ̔ʦʥʽ.  

ʇʝʨʝʚʝʜʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚ ʝʣʝʢʪʨʦʥʥʠʡ ʚʠʛʣʷʜ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʻʜʠʥʽʡ ʙʘʟʽ ʜʘʥʠʭ, ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʟʨʫʯʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʦʜʘʣʴʰʦʾ ʾʭ ʦʙʨʦʙʢʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʞʠʪʪʷ ʥʝʤʘ ʻʜʠʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʥʘʧʨʠʢʣʘʜ ʻ: 

¶ ʄʝʪʦʜʦʣʦʛʽʷ Economist Intelligence Unit: ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʞʠʪʪʷ EIU, ʦʭʦʧʣʶʻ 111 

ʢʨʘʾʥ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʟʘ 9 ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʟʜʦʨʦʚôʷ, ʩʽʤôʷ, 

ʛʨʦʤʘʜʩʴʢʝ ʞʠʪʪʷ, ʜʦʙʨʦʙʫʪ ʟʘ ʤʘʪʝʨʽʘʣʴʥʦʶ ʦʟʥʘʢʦʶ, ʧʦʣʽʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ, 

ʢʣʽʤʘʪ, ʛʘʨʘʥʪʽʾ ʟʘʡʥʷʪʦʩʪʽ, ʧʦʣʽʪʠʯʥʘ ʩʚʦʙʦʜʘ, ʛʝʥʜʝʨʥʘ ʨʽʚʥʽʩʪʴ). 

¶ ʄʝʪʦʜʦʣʦʛʽʷ ʆɽʉʈ: Better Life Initiative , ʦʭʦʧʣʶʻ 34 ʢʨʘʾʥ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʟʘ 11 ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ (ʜʦʭʦʜʠ, ʟʘʡʥʷʪʽʩʪʴ, 

ʞʠʪʣʦʚʽ ʫʤʦʚʠ, ʙʘʣʘʥʩ ʨʦʙʦʪʘ ï ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʘ, ʩʫʩʧʽʣʴʩʪʚʦ, ʫʯʘʩʪʴ ʫ 

ʩʫʩʧʣ̔ɹ ʥʦʤʫ ʞʠʪʪʽ, ʝʢʦʣʦʛʽʷ, ʙʝʟʧʝʢʘ, ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʞʠʪʪʷʤ). 

¶ ʄʝʪʦʜʦʣʦʛʽʷ ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʤʽʪʝʪ ʩʪʘʪʠʩʪʠʯʥʠʭ ʩʠʩʪʝʤ: ɭʉ European Statistical 

System Committee. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʷʢʦʩʪʽ ʞʠʪʪʷ ʟʘ 9 ʧʦʢʘʟʥʠʢʘʤʠ (ʤʘʪʝʨʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ, 

ʧʨʦʜʫʢʪʠʚʥʘ ʯʠ ʦʩʥʦʚʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʘ, ʜʦʟʚʽʣʣʷ (ʚʽʜʧʦʯʠʥʦʢ) ʪʘ ʩʦʮʽʘʣʴʥʽ 

ʢʦʤʫʥʽʢʘʮʽʾ (ʚʟʘʻʤʦʜʽʷ), ʝʢʦʥʦʤʽʯʥʘ ʪʘ ʬʽʟʠʯʥʘ ʙʝʟʧʝʢʘ, ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ (ʚʣʘʜʘ) ʪʘ 

ʦʩʥʦʚʥʽ ʧʨʘʚʘ, ʧʨʠʨʦʜʘ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʛʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʞʠʪʪʷ). [1] 

ʆʢʨʽʤ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪ̔ ʞʠʪʪʷ ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʽʥʜʝʢʩʠ, ʦʜʠʥ ʟ ʥʠʭ çɯʥʜʝʢʩ 

ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫè. 

ɯʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʱʦ ʨʽʯʥʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʆʆʅ ʜʣʷ 187 

ʢʨʘʾʥ ʩʚʽʪʫ. ʇʨʠʥʮʠʧ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦ-ʛʝʦʤʝʪʨʠʯʥʝ ʪʨʴʦʭ ʽʥʜʝʢʩʽʚ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ(ʆʯʽʢʫʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ, ʦʩʚʽʪʘ, ʚʘʣʦʚʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʜʦʭʽʜ).[2] 

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ, ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʠʡ ʧʝʨʝʣʽʢ ʛʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ.  

1. ɽʢʦʣʦʛʽʷ (ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʪʘʢʽ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʣʽʩʠ, ʚʽʜʭʦʜʠ, ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ) 

2. ɿʜʦʨʦʚôʷ (ʆʮʽʥʢʘ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʟʜʦʨʦʚôʷ ʦʩʽʙ ʥʘʷʚʥʽʩʪʴ ʤʝʜʠʯʥʠʭ 

ʟʘʢʣʘʜʽʚ) 

3. ʆʩʚʽʪʘ (ʆʮʽʥʢʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʪʘ ʦʩʚʽʯʝʥʦʩʪʽ ʦʩʽʙ ʥʘʷʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ(ʜʠʪʷʯʠʭ ʩʘʜʢʽʚ, ʰʢʦʣʠ, ɺʅɿ)) 

4. ɹʝʟʧʝʢʘ (ʇʦʣʽʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʢʨʠʤʽʥʘʣʴʥʘ ʩʠʪʫʘʮʽʷ) 

5. ʂʫʣʴʪʫʨʘ, ʤʠʩʪʝʮʪʚʦ, ʚʽʜʧʦʯʠʥʦʢ (ɸʢʪʠʚʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʩʬʝʨʽ ʢʫʣʴʪʫʨʠ, 

ʤʠʩʪʝʮʪʚʘ, ʪʫʨʠʟʤʫ) 
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6. ɾʠʪʣʦ (ʆʮʽʥʢʘ ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ) 

7. ʊʨʘʥʩʧʦʨʪ (ʆʮʽʥʢʘ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) 

8. ɽʢʦʥʦʤ̔ʢʘ (ʆʮʽʥʢʘ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʘʥʦʚʠʱʘ, ɺɺʇ) 

9. ɿʘʡʥʷʪʽʩʪʴ (ʆʮʽʥʢʘ ʩʠʪʫʘʮʽʾ ʱʦʜʦ ʟʘʡʥʷʪʦʩʪʽ)  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʚʝʙ-ʨʝʩʫʨʩ Numbeo, ʷʢʠʡ ʷʚʣʷʻʪʴʩ ̫ʥʘʡʙʽʣʴʰʦʶ ʚ ʩʚʽʪʽ 

ʙʘʟʦʶ ʜʘʥʠʭ, ʥʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʧʨʦ ʤʽʩʪʘ ʽ ʢʨʘʾʥʘʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. Numbeo ʥʘʜʘʻ 

ʘʢʪʫʘʣʥɹʫ ʽ ʩʚʦʻʯʘʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʤʦʚʠ ʞʠʪʪʷ ʚ ʩʚʽʪʽ, ʚʢʣʶʯʘʶʯʠ ʚʘʨʪʽʩʪʴ ʞʠʪʪʷ, 

ʧʦʢʘʟʥʠʢʠ ʞʠʪʣʘ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʟʣʦʯʠʥʥʦʩʪʽ ʽ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʨʦ ʪʝ ʜʘʥʠʡ ʨʝʩʫʨʩ ʥʘʜʘʻ ʪʽʣʴʢʠ ʧʦ ʜʝʷʢʠʤ ʤʽʩʪʘʤ ʋʢʨʘʾʥʠ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʦ ʢ̫ʽʩʪʴ ʞʠʪʪʷ ʚ ʋʢʨʘʾ ʥʽ ʧʦ 5 ʤʽʩʪʘʤ (ʃʴʚʽʚ, ʂʠʾʚ, ʍʘʨʢʽʚ, 

ʆʜʝʩʘ, ɼʥʽʧʨʦ).[3] 

 
ʈʠʩ. 1 ʗʢʽʩʪʴ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ ʧʦ 5 ʤʽʩʪʘʤ (ʃʴʚʽʚ, ʂʠʾʚ, ʍʘʨʢʽʚ, ʆʜʝʩʘ, ɼʥʽʧʨʦ). 

ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʨʽʚʝʥʴ ʩʧʨʠʷʪʣʠʚʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʚ ʨʝʛʽʦʥʽ. ʊʘʢʦʞ, ʜʘʥʠʡ ʘʥʘʣʽʟ ʥʘʜʜʘʩʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʨʝʛʽʦʥʠ ʚ ʷʢʠʭ ʩʧʨʠʷʪʣʠʚʽʩʪʴ ʜʣʷ ʞʠʪʪʷ ʥʠʟʴʢʘ, ʪʘ ʧʦʢʘʟʘʪʠ ʥʘ 

ʷʢʠʡ ʨʝʛʽʦʥ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʜʣʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʩʪʽ 

ʧʨʦʞʠʚʘʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɺʠʤʽʨʶʚʘʥʥʷ ʢ̫ʦʩʪʽ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] :  ʃʽʙʘʥʦʚʘ ɽ.ʄ., 

ɻʣʘʜʫʥ ʆ.ʄ., ʃʽʩʦʛʦʨ ʃ.ʉ. ʪʘ ʽʥ.  // ʂʠʾʚ. ï- 2013. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.undp.org/content/dam/ukraine/docs/PR/ʗʢʽʩʪʴ%20ʞʠʪʪʷ%20ʚ%20ʋʢ

ʨʘʾʥʽ.pdf 

2. ʗʂɯʉʊʔ ɾʀʊʊʗ ʅɸʉɽʃɽʅʅʗ: ɻʈɸʅɯ ʇʈʆɹʃɽʄ ʋ ʌʆʂʋʉɯ ʇɽʈɽʊɺʆʈɽʅʔ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʇʘʣʴʯʫʢ ʆ.ɯ. // 2018. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://global-

national.in.ua/archive/21-2018/20.pdf 

3. Numbeo.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.numbeo.com/cost-of-living/ 

 

  

https://www.undp.org/content/dam/ukraine/docs/PR/Якість%20життя%20в%20Україні.pdf
https://www.undp.org/content/dam/ukraine/docs/PR/Якість%20життя%20в%20Україні.pdf
http://global-national.in.ua/archive/21-2018/20.pdf
http://global-national.in.ua/archive/21-2018/20.pdf
https://www.numbeo.com/cost-of-living/
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ʇʈOɻʈAʄʅɽ ɿAɹɽɿʇɽʏɽʅʅʗ ʇOʐYʂY OʇʊʀʄAʃʔʅOɻO ʇOʂʈʀʊʊʗ 

ɽʌɯʈʅʀʄ ʄOɺʃɽʅʅʗʄ ʇɽɺʅOɰ ʊɽʈʀʊOʈɯɰ 

ʉʠʤoʥʝʥʢo ɭ.ʄ., ʥayʢoʚʠʡ ʢʝʨʽʚʥʠʢ ʅʝʱaʜʠʤ O.ʄ. 

ɿaʜaʯʽ ʧo yhʢy oʧʪʠʤaʣʴʥʠʭ ʨʽʰʝʥʴ ʢʣaʩʠʯʥo ̒  ʙaʟoʚʠʤʠ y ʨʽʟʥʠʭ ʛaʣyʟʷʭ ʣʶʜʩʴʢoʾ 

ʜʽʷʣʴʥoʩʪʽ: ʝʢoʥoʤʽʮʽ, ʣoʛʽʮʽ, ʪʝʭʥʽʮʽ, ʤʝʜʠʮʠʥʽ, ʤʝʨʝʞʝʚʠʭ ʪʝʭʥoʣoʛʽʷʭ ʪo oɦ. ʈoʟʚôʷʟoʢ 

ʰʠʨoʢoʛo ʢoʣa oʧʪʠʤʽʟaʮʽʡʥʠʭ ʟaʜaʯ ʤoʞʥa ʬoʨʤaʣʟ̔yʚaʪʠ ʜo oʧʠʩy ʤaʪʝʤaʪʠʯʥoʾ 

ʤoʜʝʣʽ ʢʨʠʪʝʨʽʾʚ oʧʪʠʤaʣʴʥoʩʪʽ ʟaʩoʙaʤʠ ʪʝoʨʽʾ ʛʨaʬʽʚ ʪa ʤaʪʝʤaʪʠʯʥoʾ ʩʪaʪʠʩʪʠʢʠ. 

ʊaʢʠʡ ʧʽʜʭʽʜ ʜoʟʚoʣʷʻ ʨoʟʛʣʷʜaʪʠ ʧʠʪaʥʥʷ oʧʪʠʤʽʟaʮʽʾ ʷʢ ʧo yhʢ ʥaʡʢoʨoʪʰʠʭ ʰʣʷʭʽʚ 

ʤʽʞ ʚʝʨʰʠʥaʤʠ ʛʨaʬa ʟ yʨaʭyʚaʥʥʷʤ ʬʽʟʠʯʥoʛo ʟʥaʯʝʥʥʷ ʡoʛo ʚʝʨʰʠʥ ʪa ʜyʛ. 

ɿʥaʯʥy ʢʽʣʴʢʽʩʪʴ oʧʪʠʤʽʟaʮʽʡʥʠʭ ʟaʜaʯ ʤoʞʥa ʨoʟʚôʷʟyʚaʪʠ ʟa ʜoʧoʤoʛoʶ ʟaʩoʙʽʚ 

ʪʝoʨʽʾ ʛʨaʬʽʚ, ʟʚʽʚʰʠ oʧʪʠʤʽʟaʮʽʡʥy ʟaʜaʯy ʜo ʧo yhʢy ʥaʡʢoʨoʪʰʠʭ ʰʣʷʭʽʚ ʤʽʞ ʜʚoʤa 

ʯʠ yʩʽʤa ʚʝʨʰʠʥaʤʠ ʛʨaʬa aʙo ʧo yhʢy ʰʣʷʭy ʢoʤʽʚoʷʞʝʨa. ʇʨoʪʝ ʪaʢʠʡ ʧʽʜʭʽʜ ʯaʩʪo 

ʚʠʤaʛa̒  ʪʨyʜoʤʽʩʪʢʠʭ ʪa ʩʢʣaʜʥʠʭ ʨoʟʨaʭyʥʢʽʚ. ʉyʯaʩʥʽ ʧʨoʛʨaʤʥʽ ʟaʩoʙʠ aʥaʣʽʟy ʛʨaʬʽʚ, 

ʪaʢʽ ʷʢ VPathOptimizer, Graf v1.0, ɻʨaʬoaʥaʣʽʟaʪoʨ, MaxFlow ʤaʁ ʪʴ ʩʧʝʮʽaʣʽʟoʚaʥʠʡ 

ʭaʨaʢʪʝʨ, ʱo oʙʤʝʞyʻ ʾʭ ʰʠʨoʢʝ ʚʠʢoʨʠʩʪaʥʥʷ. ʊoʤy aʢʪyaʣʴʥoʶ ʻ ʨoʟʨoʙʢa ʥoʚʠʭ 

ʤʝʪoʜʽʚ ʪa aʣʛoʨʠʪʤʽʚ ʧo yhʢy oʧʪʠʤaʣʴʥʠʭ ʰʣʷʭʽʚ ʤʽʞ ʟaʜaʥoʶ ʢʽʣʴʢʽʩʪʶ ʚʝʨʰʠʥ ʛʨaʬa 

ʪa ʾʭ ʨʝaʣʽʟaʮʽʷ ʚ aʚʪoʤaʪʠʟoʚaʥʽʡ ʩʠʩʪʝʤʽ, ʧʨʠʟʥaʯʝʥ̔ʡ ʜʣʷ ʨoʟʚôʷʟaʥʥʷ ʰʠʨoʢoʛo ʢoʣa 

oʧʪʠʤʽʟaʮʽʡʥʠʭ ʟaʜaʯ ʪʝoʨʽʾ ʛʨaʬʽʚ. 

ʄʝʪoʶ ʜoʩʣʽʜʞʝʥʥʷ ʻ ʧoʢʨaɦ ʝʥʥʷ ʷʢʽʩʥʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ ʤʝʪoʜʽʚ ʧo yhʢy 

oʧʪʠʤaʣʴʥʠʭ ʰʣʷʭʽʚ ʤʽʞ ʟaʜaʥʠʤʠ ʚʝʨʰʠʥaʤʠ ʛʨaʬa ʪa ʟʤʝʥʰʝʥʥʷ ʪʨyʜoʤʽʩʪʢoʩʪʽ 

ʨoʟʚôʷʟaʥʥʷ oʧʪʠʤʽʟaʮʽʡʥʠʭ ʟaʜaʯ. ʇʽʜ oʙôʻʢʪoʤ ʜoʩʣʽʜʞʝʥʥʷ ʨoʟyʤʽʻʤo oʧʪʠʤʽʟaʮʽʡʥʽ 

ʧʨoʮʝʩʠ ʧo yhʢy ʢʽʥʮʝʚoʛo ʨʽʰʝʥʥʷ ʪa ʬoʨʤaʣʽʟaʮʽʶ ʤaʪʝʤaʪʠʯʥoʾ ʤoʜʝʣʽ ʨoʟʚô̫ ʟʢy 

ʟaʩoʙaʤʠ ʪʝoʨʽʾ ʛʨaʬʽʚ. ʇʨʝʜʤʝʪoʤ ʜoʩʣʽʜʞʝʥʥʷ ʧoʩʪaʁ ʪʴ ʤʝʪoʜʠ ʪa aʣʛoʨʠʪʤʠ ʧo yhʢy 

oʧʪʠʤaʣʴʥoʛo ʰʣʷʭy ʤʽʞ ʟaʜaʥʠʤʠ ʚʝʨʰʠʥaʤʠ ʛʨaʬa. 

Oʩʥoʚʥʠʤʠ ʟaʜaʯaʤʠ ʨoʙoʪʠ ʚʙaʯa̒ ʤo ʨoʟʨoʙʢy ʪa yʜoʩʢoʥaʣʝʥʥʷ ʤʝʪoʜʽʚ ʧo yhʢy 

oʧʪʠʤaʣʴʥʠʭ ʰʣʷʭʽʚ ʪa ʨʝaʣʽʟaʮʽʶ ʟaʧʨoʧoʥoʚaʥʠʭ ʤʝʪoʜʽʚ ʚ aʚʪoʤaʪʠʟoʚaʥʽʡ ʩʠʩʪʝʤʽ. 

ʏaʩʪo yʤoʚy ʟaʜaʯʽ ʤoʞʥa ʟʚʝʩʪʠ ʜo oʧʠʩy ʟa ʜoʧoʤoʛoʶ ʤoʜʝʣʽ ʥʝoʨʽʻʥʪoʚaʥoʛo ʛʨaʬa. 

ʈoʟʚôʷʟoʢ ʟaʜaʯʽ ʪoʜʽ ʧoʣʷʛa̒  y ʧo yhʢy oʧʪʠʤaʣʴʥʠʭ ʰʣʷʭʽʚ ʤʽʞ ʟaʜaʥoʶ ʢʽʣʴʢʽʩʪʶ 

ʚʝʨʰʠʥ ʛʨaʬa. ʌoʨʤaʣʽʟaʮʽʷ ʜaʥʠʭ ʧʨoʚoʜʠʪʴʩʷ ʚ ʜʚa ʝʪaʧʠ. ʅa ʧʝʨʰoʤy ʝʪaʧʽ 

oʙʠʨa̒ ʪʴʩʷ ʢʨʠʪʝʨʽʡ oʧʪʠʤaʣʴʥoʩʪʽ, a ʥa ʜʨyʛoʤy ï ʚʭʽʜʥʽ ʜaʥ ̔ ʧʨoʮʝʩy ʧo yhʢy 

oʧʪʠʤaʣʴʥoʛo ʨʽʰʝʥʥʷ ʧoʜaʁ ʪʴʩʷ y ʚʠʛʣʷʜʽ ʥʝoʨʽʻʥʪoʚaʥoʛo ʛʨaʬa, ʧʨʠʯoʤy ʚʝʨʰʠʥʠ ʪa 

ʨʝʙʨa ʛʨaʬa ʭaʨaʢʪʝʨʠʟyʶʪʴ ʩʪʨyʢʪyʨy ʜaʥʠʭ ʟaʜaʯʽ, a ʚaʛʠ ʨʝʙʝʨ ï ʾʭ ʽʥʬoʨʤaʮʽʡʥʝ 

ʟʥaʯʝʥʥʷ. ɿaʜaʯʽ ʧo yhʢy oʧʪʠʤaʣʴʥoʛo ʨʽʰʝʥʥʷ ʧoʜʽʣʷʶʪʴʩʷ ʥa: - ʧo yhʢ ʥaʡʢoʨoʪ ohʛo 

ʰʣʷʭy ʤʽʞ ʜʚoʤa ʚʝʨʰʠʥaʤʠ ʛʨaʬa; - ʧo yhʢ ʥaʡʢoʨoʪʰʠʭ ʰʣʷʭʽʚ ʤʽʞ yʩʽʤa ʚʝʨʰʠʥaʤʠ 

ʛʨaʬa; - ʧo yhʢ oʧʪʠʤaʣʴʥoʛo ʰʣʷʭy ʢoʤʽʚoʷʞʝʨa. 

Y ʩʝʨʝʜoʚʠʱʽ aʚʪoʤaʪʠʟoʚaʥoʾ ʩʠʩʪʝʤʠ ʨʝaʣʽʟoʚaʥo ʢoʤʙʽʥoʚaʥʠʡ ʧʽʜʭʽʜ ʜo ʚʠʙoʨy 

aʣʛoʨʠʪʤʽʚ ʧo yhʢy oʧʪʠʤaʣʴʥʠʭ ʨʽʰʝʥʴ. ʊaʢ ʧo yhʢ oʧʪʠʤaʣʴʥoʛo ʰʣʷʭy ʤʽʞ ʟaʜaʥoʶ 

ʢʽʣʴʢʽʩʪʶ ʚʝʨʰʠʥ ʛʨaʬa ʟʜʽʡʩʥʶʻʪʴʩʷ ʟa aʣʛoʨʠʪʤaʤʠ ɼʝʡʢʩʪʨʽ ʪa ʌʣoʡʜa, a ʧo yhʢ 

oʧʪʠʤaʣʴʥoʛo ʰʣʷʭy ʢoʤʽʚoʷʞʝʨa ʨʝaʣʽʟoʚaʥo ʟa ʜoʧoʤoʛoʶ ʨoʟʨoʙʣʝʥoʛo 

yʜoʩʢoʥaʣʝʥoʛo aʣʛoʨʠʪʤy ʟ ʚʠʢoʨʠʩʪaʥʥʷʤ ʟaʩoʙʽʚ ʰʪyʯʥoʛo ʽʥʪʝʣʝʢʪy. ʊaʢʠʡ ʧʽʜʭʽʜ 

ʜoʟʚoʣʷʻ ʧʨoʚoʜʠʪʠ aʥaʣʽʟ ʛʨaʬa ʚ yʤoʚaʭ ʜʠʥaʤʽʯʥoʾ ʟʤʽʥʠ ʡoʛo ʩʪʨyʢʪyʨʠ, oʙʠʨaʁ ʯʠ 

ʥa ʢoʞʥoʤy ʝʪaʧʽ ʜoʩʣʽʜʞʝʥʥʷ ʧoʪʨʽʙʥʽ aʣʛoʨʠʪʤʠ ʨoʟʨaʭyʥʢʽʚ ʟaʣʝʞʥo ʚʽʜ ʟʤʽʥʠ 

ʚʭ̔ ʜʥʠʭ ʚʠʤoʛ. ʅʝʭaʡ ʚʭʽʜʥʽ ʜaʥʽ ʟaʜaʯʽ ʧʨʝʟʝʥʪoʚaʥo y ʚʠʛʣʷʜʽ ʥʝoʨʽʻʥʪoʚaʥoʛo ʛʨaʬa, 

ʷʢʠʡ ʩʢʣaʜa̒ ʪʴʩʷ ʟ ʰʝʩʪʠ ʚʝʨʰʠʥ (ʨʠʩ. 1). ʂʨʠʪʝʨʽʻʤ oʧʪʠʤaʣʴʥoʩʪʽ ʻ ʜʝʷʢa 

ʭaʨaʢʪʝʨʠʩʪʠʢa p. 

 
ʈʠʩ. 1 ʌoʨʤaʣʽʟaʮʽʷ ʜaʥʠʭ ʟaʜaʯʽ y ʚʠʛʣʷʜʽ ʥʝoʨʽʻʥʪoʚaʥoʛo ʛʨaʬa 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʈʠʩyʥoʢ 1 ï ʌoʨʤaʣʽʟaʮʽʷ ʜaʥʠʭ ʟaʜaʯʽ y ʚʠʛʣʷʜʽ ʥʝoʨʽʻʥʪoʚaʥoʛo ʛʨaʬa ɺʝʨʰʠʥʠ 

ʚʭʽʜʥoʛo ʛʨaʬa ʥyʤʝʨyʻʤo ʮʽʣʠʤʠ ʯʠʩʣaʤʠ ʚʽʜ 1 ʜo N. ʇoʟʥaʯʠʤo ʜoʚʞʠʥy 

ʥaʡʢoʨoʪ ohʛo ʰʣʷʭy ʟ ʚʝʨʰʠʥʠ i y ʚʝʨʰʠʥy j ʯʝʨʝʟ ʟʤʽʥʥy d m ij  . ʗʢʱo ʤʽʞ ʚʝʨʰʠʥaʤʠ 

i ʪa j ʥʝ ʽʩʥyʻ ʞoʜʥoʛo h ʣʷʭy, ʪo ʚʚaʞa̒ ʤo d m ij  =Ð. ɼʣʷ ʙyʜ-ɹʷʢoʾ ʚʝʨʰʠʥʠ ʽ ʧoʟʥaʯa̒ ʤo 

d ii  =0. ʅa ʙaʟʽ ʧoʯaʪʢoʚoʾ ʪaʙʣʠʮʽ D m (ʨoʟʤʽʨʥʽʩʪʶ N*N) ʟa ʜoʧoʤoʛoʶ ʨʝʢyʨʩʽʾ 

ʚʠʟʥaʯaʁ ʪʩɹʷ ʝʣʝʤʝʥʪʠ ʧʨoʤʽʞʥʠʭ ʪa ʢʽʥʮʝʚoʾ ʪaʙʣʠʮʴ ʛʨaʬa. ʂʽʥʮʝʚa ʪaʙʣʠʮʷ D n 

ʤʽʩʪʠʪʴ ʥaʙʽʨ ʥaʡʢoʨoʪʰʠʭ ʰʣʷʭʽʚ ʤʽʞ oʙʨaʥʠʤʠ ʯʠ yʩʽʤa ʚʝʨʰʠʥaʤʠ ʛʨaʬa [3]. ʊaʙʣʠʮʷ 

1 ʤʽʩʪʠʪʴ ʚʭʽʜʥʽ ʜaʥʽ (ʪaʙʣ. D m ), ʷʢʽ oʜʥoʟʥaʯʥo ʚʽʜʪʚoʨʶʶʪʴ ʧoʯaʪʢoʚʽ yʤoʚʠ 

ʬoʨʤyʚaʥʥʷ ʛʨaʬa, ʟoʙʨaʞʝʥoʛo ʥa ʨʠʩ. 1. 

ʊaʙʣʠʮʷ 1 ï ʇoʜaʥʥʷ ʛʨaʬa y ʚʠʛʣʷʜʽ ʪaʙʣʠʮʽ D m 

 
ʄaʪʨʠʮʷ Dn+1 ʨoʟʨaʭoʚyʻʪʴʩʷ y ʧʨoʮʝʩʽ ʮʠʢʣʽʯʥoʛo aʥaʣʽʟy ʝʣʝʤʝʥʪʽʚ ʤaʪʨʠʮʽ Dn 

ʟa ʧʨaʚʠʣoʤ: dij n+1=min{ dij n , di(n+1) n + d(n+1)j n }, ʜʝ iÍj; dii n+1=0. ʗʢʱo ʟaʜaʯa 

ʟʚoʜʠʪʴʩʷ ʜo ʧo yhʢy ʥaʡʢoʨoʪ ohʛo ʰʣʷʭy ʤʽʞ ʜʚoʤa ʚʝʨʰʠʥaʤʠ ʛʨaʬa, ʪo ʯʝʨʝʟ di 

ʧoʟʥaʯʠʤo ʜoʚʞʠʥy ʥaʡʢoʨoʪ ohʛo h ʣʷʭy ʚʽʜ ʧoʯaʪʢoʚoʾ ʚʝʨʰʠʥʠ k ʜo ʚʝʨʰʠʥʠ i, a ʯʝʨʝʟ 

Ui ï ʙyʣʝʚy ʟʤʽʥʥy, ʷʢa ʚʠʟʥaʯa̒  ʬaʢʪ ʨoʟʛʣʷʜy ʚʝʨʰʠʥʠ i y ʧʨoʮʝʩʽ ʚʠʢoʥaʥʥʷ 

aʣʛoʨʠʪʤy. ɼʣʷ ʙyʜ-ɹʷʢoʾ ʚʝʨʰʠʥʠ iÍk ʚʚaʞa̒ ʤo, ʱo di=Ð, dk=0 ʽ Ui=0. ʇo yhʢ ʚʝʨʰʠʥʠ 

i ʚʽʜʙyʚa̒ ʪʴʩʷ ʟa ʽʜʝʥʪʠʬʽʢaʮʽʻʶ ʥaʡʢoʨoʪ ohʾ ʜoʚʞʠʥʠ ʰʣʷʭy ʜo ʚʝʨʰʠʥʠ k (ʪoʙʪo 

min(di)), ʢoʣʠ Ui=0. ɿʥaʡ ohʚʰʠ ʪaʢy ʚʝʨʰʠʥy, ʧoʢʣaʜa̒ ʤo Ui=1 ʽ ʧʝʨʝʚʽʨʷʻʤo ʢoʞʥy ʾʾ 

ʩyʩʽʜʥʶ ʚʝʨʰʠʥy. ʗʢʱo ̔ ʩʥyʻ ʪaʢa ʩyʩʽʜʥʷ ʚʝʨʰʠʥa j, ʜʣʷ ʷʢoʾ ʩʧʨaʚʝʜʣʠʚoʶ ʻ ʥʝʨʽʚʥʽʩʪʴ 

(di> dj+Vij), ʜʝ Vij  ï ʜoʚʞʠʥa ʨʝʙʨa, ʱo ʟôʻʜʥyʻ ʚʝʨʰʠʥʠ i ʪa j, ʪo ʚʚaʞa̒ ʤo (di=dj+Vij ). 

ʎʠʢʣ ʟaʚʝʨyhʻʪʴʩʷ ʧʽʩʣʷ ʨoʟʛʣʷʜy ʚʩʽʭ ʚʝʨʰʠʥ ʛʨaʬa (ʷʢʱo ʜʣʷ ʙyʜ-ɹʷʢoʾ ʚʝʨʰʠʥʠ i 

ʚʠʢoʥyʻʪʴʩʷ yʤoʚa Ui=1) aʙo y ʚʠʧaʜʢy, ʢoʣʠ ʜʣʷ ʙyʜ-ɹʷʢoʾ ʚʝʨʰʠʥʠ i (ʪaʢoʾ, ʱo Ui=0) 

ʚʠʢoʥyʻʪʴʩʷ yʤoʚa di=Ð; di oʪʨʠʤyʻ ʟʥaʯʝʥʥʷ ʜoʚʞʠʥʠ ʥaʡʢoʨoʪ ohʛo ʰʣʷʭy ʟ 

ʧoʯaʪʢoʚoʾ ʚʝʨʰʠʥʠ k ʜo ʟaʜaʥoʾ ʚʝʨʰʠʥʠ i [4]. ɿaʜaʯa ʧo yhʢy oʧʪʠʤaʣʴʥoʛo ʰʣʷʭy 

ʢoʤʽʚoʷʞʝʨa ʨoʟʛʣʷʜa̒ ʪʴʩʷ y ʧʨoʩʪoʨʽ ʩʪaʥʽʚ. ʄʥoʞʠʥoʶ ʤoʞʣʠʚʠʭ ʩʠʪyaʮʽʡ ʙyʜʝ 

ʧʝʨʝʣʽʢ ʚʽʜʚʽʜaʥʠʭ ʚʝʨʰʠʥ ʛʨaʬa, ʟaʧʠʩaʥʠʭ y ʧoʨʷʜʢy ʾʭ ʧʨoʭoʜʞʝʥʥʷ. ʇoʯaʪʢoʚʠʤ 

ʩʪaʥoʤ ʚʚaʞa̒ ʪʴʩʷ ʪa ʚʝʨʰʠʥa, ʟ ʷʢoʾ ʧoʯʠʥa̒ ʪʴʩʷ ʧo yhʢ. ɹyʜ-ɹʷʢʠʡ ʨʷʜoʢ, ʱo 

ʨoʟʧoʯʠʥa̒ ʪʴʩʷ ʽ ʟaʢʽʥʯyʻʪʴʩʷ ʯʠʩʣoʤ 1 ʽ ʤʽʩʪʠʪʴ y ʩoʙʽ ʨaʟoʚy ʥa̫ ʚʥʽʩʪʴ yʩʽʭ ʽʥʰʠʭ ʮʽʣʠʭ 

ʯʠʩʝʣ ʟ ʜʽaʧaʟoʥy (1; n], ʻ ʮʽʣʴoʚʠʤ ʩʪaʥoʤ. ɿʚʝʜʝʤo ʟaʧʠʩ ʪaʙʣʠʮʽ ʚʭʽʜʥʠʭ ʜaʥʠʭ ʛʨaʬa 

(ʪaʙʣ. 1) ʜo ʚʠʜy ʪaʙʣ. 2, y ʷʢʽʡ ʤʽʩʮʝ ʟaʧʠʩy ʚaʛoʚoʛo ʟʥaʯʝʥʥʷ ʢoʞʥoʛo ʨʝʙʨa ʨ 

ʚʠʟʥaʯa̒ ʪʴʩʷ ʥoʤʝʨaʤʠ ʚʝʨʰʠʥ, ʷʢʽ ʚoʥo ʧoʻʜʥyʻ, ʪa yʤoʚoʶ ʚʠʙoʨy ʚʽʜʧoʚʽʜʥoʛo 

ʝʣʝʤʝʥʪa ʪaʙʣʠʮʽ ʟa ʧʨaʚʠʣoʤ ʽ< j. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɯ ʇʃɸʊʌʆʈʄʀ ɼʃʗ ʇʆɹʋɼʆɺʀ ɽʃɽʂʊʈʆʅʅʀʍ ʆʉɺɯʊʅɯʍ 

ʂʋʈʉɯɺ  

ʊʝʪʝʨʢʦ ʆ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥʘ ɯ.ʃ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ ʚ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʠʭ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʪʨʘʜʠʮʽʡʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʥʘʜʘʪʠ ʟʘʩʦʙʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ 

ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʚʘʪʠʤʝ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ 

ʩʧʽʣʢʫʚʘʪʠʤʝʪʴʩʷ ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʶ ʟʘʜʘʯʝʶ. ʉʝʨʝʜ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠʩʷ 

ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ, ʻ ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ (ʜʠʩʪʘʥʮʽʡʥʦʛʦ, ʤʦʙʽʣʴʥʦʛʦ) ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʨʽʚʥʷʥʥʷ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʧʣʘʪʬʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʚʯʘʥʥʷʤ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʧʣʘʪʬʦʨʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ) ʚʢʣʶʯʘʻ ʟʘʩʦʙʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʣʘʜʘʯʘ, ʩʪʫʜʝʥʪʘ 

ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ.  

ɺʠʢʣʘʜʘʯ ʩʪʚʦʨʶʻ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ, ʪʘ ʟʜʽʡʩʥʶʻ ʧʽʜʪʨʠʤʢʫ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ʉʪʫʜʝʥʪ ʚʠʚʯʘʻ ʦʥʣʘʡʥ ʘʙʦ ʟʘʚʘʥʪʘʞʫʻ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʢʫʨʩʫ, ʩʘʤʦʩʪʽʡʥʦ 

ʧʣʘʥʫʻ ʩʚʦʶ ʨʦʙʦʪʫ, ʚʠʢʦʥʫʻ ʟʘʚʜʘʥʥʷ ʪʘ ʧʝʨʝʜʘʻ ʾʭ ʥʘ ʧʝʨʝʚʽʨʢʫ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʪʫʜʝʥʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʘʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʦʮʽʥʢʠ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʪʝʩʪʠ. 

ɸʜʤ̔ʥʽʩʪʨʘʪʦʨ ʧʽʜʪʨʠʤʫʻ ʧʨʘʮʝʩʧʨʦʤʦʞʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʫʧʨʘʚʣʷʻ ʜʦʩʪʫʧʘʤʠ ʪʘ 

ʧʨʘʚʘʤʠ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ, ʩʪʚʦʨʶʻ ʟʚôʷʟʢʠ ʽʟ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʢʘʪʘʣʦʛʘʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʦʱʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʩʚʽʪʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʩʽ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʢʘʪʝʛʦʨʽʾ: ʟ ʟʘʢʨʠʪʠʤ ʢʦʜʦʤ 

(ʢʦʤʝʨʮʽʡʥʽ) ʪʘ ʚ̔ ʜʢʨʠʪʠʤ ʢʦʜʦʤ (ʧʦʰʠʨʶʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʦ).  

ʉʠʩʪʝʤʘ Blackboard Learn (www.blackboard.com) ï ʛʥʫʯʢʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʻʜʠʥʝ ʽʥʪʝʨʘʢʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʚʟʘʻʤʦʜʽʾ, ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʩʪʫʜʝʥʪʘʤʠ ʽ ʚʠʢʣʘʜʘʯʘʤʠ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʦʥʪʨʦʣʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʚʘʪʠ ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ. 

ʅʘʚʯʘʥʥʷ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʷʢ ʚ ʩʠʥʭʨʦʥʥʦʤʫ, ʪʘʢ ʽ ʚ ʘʩʠʥʭʨʦʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.[1] ɼʦ 

ʧʝʨʝʚʘʛ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʙʦʪʫ ʚ ʩʠʩʪʝʤʽ ʥʘ ʨʽʟʥʠʭ ʤʦʚʘʭ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ; ʮʽʣʦʜʦʙʦʚʫ ʧʽʜʪʨʠʤʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʡʦʛʦ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ çʇʨʦʤʝʪʝʡè (coloris.com.ua) [2] -ʮʝ ʧʣʘʪʬʦʨʤʘ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʩʪʫʜʝʥʪʽʚ, ʘʚʪʦʤʘʪʠʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʝʩʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜ ʚʩʪʫʧʫ ʜʦ ʚʠʜʘʯʽ 

ʜʠʧʣʦʤʘ. ʇʝʨʝʚʘʛʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʧʨʦʩʪʦʪʘ ʦʩʚʦʻʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽ;ʾ ʚʽʜʩʫʪʥʽʩʪʴ 

ʣʽʮʝʥʟʽʡ ʥʘ ʢʣʽʻʥʪʩʴʢʽ ʤʽʩʮʷ; ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ; ʤʽʥʽʤʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ ʩʝʨʚʝʨʘ ʪʘ ʢʣʽʻʥʪʩʴʢʠʭ ʤʽʩʮʴ; ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʜʥʘʪʠ ʜʝʢʽʣʴʢʘ ʩʠʩʪʝʤ ʚ ʻʜʠʥʝ 

ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʉʝʨʝʜ ʩʠʩʪʝʤ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʻ: Atutor, 

Dokeos, DotLRN, ILIAS, LON-CAPA, Moodle, OpenUSS, Sakai, SpaghettiLʝarning. ɺʠʭʽʜʥʽ 

ʢʦʜʠ ʮʠʭ ʧʨʦʛʨʘʤ ʚʽʜʢʨʠʪʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʜʦʧʫʩʢʘʶʪʴ ʙʫʜʴ-ʷʢʽ ʚʠʧʨʘʚʣʝʥʥʷ, 

ʤʦʜʠʬʽʢʘʮʽʶ ʽ ʜʦʧʦʚʥʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʜʝʷʢʽ ʟ ʥʠʭ. 

ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ (Learning Management System, LMS) 

ATutor  (https://atutor.ca/) ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟ 2001 ʨʦʢʫ. ɺʦʥʘ ʧʨʦʩʪʘ ʫ 

http://lms.coloris.com.ua/
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʚʩʪʘʥʦʚʣʝʥʥʽ, ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ ʧʽʜʪʨʠʤʮʽ, ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʧʝʨʝʥʦʩʠʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʟʘʧʫʩʢʘʪʠ ʩʚʦʾ ʢʫʨʩʠ. ʉʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ 

ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʚʦʥʘ ʚʽʜʢʨʠʪʘ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʨʦʟʰʠʨʝʥʥʷ. 

Dokeos (http://www.dokeos.com/) - ʧʣʘʪʬʦʨʤʘ ʧʦʙʫʜʦʚʠ ʩʘʡʪʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʪʨʠʤʫ ̒ʚʝʣʠʢʫ ʢʽʣʴʢʩ̔ʪɹ 

ʫʯʥʽʚ ʪʘ ʢʫʨʩʽʚ. ʉʠʩʪʝʤʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʬʫʥʢʮʽʾ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ online ʢʫʨʩʽʚ, 

ʦʙʣʽʢʫ ʽ ʢʦʥʪʨʦʣʶ ʫʩʧʽʰʥʦʩʪʽ; ʟʘʩʦʙʽʚ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʫʯʥʷʤʠ; ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʽ ʪʝʩʪʽʚ, ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʫʤ ʽ ʚʽʜʝʦ-

ʢʦʥʬʝʨʝʥʮʽʾ. ʉʠʩʪʝʤʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ 31 ʤʦʚʫ. ʅʝʜʦʣʽʢʦʤ Dokeos ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʝ, ʱʦ 

ʚʦʥʘ ʙʽʣʴʰʝ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʘʫʜʠʪʦʨʽʶ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʧʝʨʩʦʥʘʣ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

Moodle (ʤʦʜʫʣʴʥʝ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʜʠʥʘʤʽʯʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ) - ʮʝ 

ʙʝʟʢʦʰʪʦʚʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ. ɼʦ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʠ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʨʦʟʠhʨʝʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ (ʚʠʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ, ʘʥʘʣʽʟ 

ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʧʨʦʩʪʦʪʘ ʦʥʦʚʣʝʥʥʷ ʢʦʥʪʝʥʪʫ), ʥʘʷʚʥʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʨʫʯʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥ,̫ 

ʥʘʷʚʥʽʩʪʴ ʚʝʙʩʘʡʪʫ (moodle.org), ʷʢʠʡ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʾ. Moodle ʧʝʨʝʢʣʘʜʝʥʘ ʥʘ ʜʝʩʷʪʢʠ ʤʦʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʫʢʨʘʾʥʩʴʢʫ. ʉʠʩʪʝʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 175 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʡʧʦʧʫʣʷʨʥʽh ʽ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʢʫʨʩʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʦʙʣʽʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ, ʥ̔ʪʝʛʨʘʮʽʾ ʟ ʤʝʭʘʥʽʟʤʘʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʙʫʜɹ-ʷʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʠʤʘʛʘʻ ʚʽʜ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʯʽʪʢʦʛʦ ʧʝʨʝʣʽʢʫ ʧʦʪʨʝʙ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʘʭ. ʇʨʠ ʚʠʙʦʨ̔ ʤʽʞ 

ʽʩʥʫʶʯʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʧʝʨʰ ʟʘ ʚʩʝ, ʪʘʢ̔ ʦʩʥʦʚʥ ̔

ʢʨʠʪʝʨʽʾ , ʷʢ ʥʘʜʽʡʥʽʩʪʴ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʨʦʙʦʪʠ; ʩʫʤʽʩʥʽʩʪʴ; ʟʨʫʯʥʽʩʪʴ ʫ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ; ʤʦʜʫʣʴʥʽʩʪʴ; ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʜʦʩʪʫʧʫ; ʚʘʨʪʽʩʪʴ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʫʧʨʦʚʦʜʫ ʪʘ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ru/Learn/Instructor/Getting_Started/What_Is_Blackboard_Learn . 

2. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʉɼʆ) "ʇʨʦʤʝʪʝʡ". ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
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3. ɼʝʤʠʜʘ ɹ., ʉʘʛʘʡʜʘʢ ʉ., ʂʦʧʠʣ ɯ. ʉʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʦʛʣʷʜ, 

ʘʥʘʣʽʟ, ʚʠʙʽʨ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ "ʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘ". ʂʦʤʧ'ʶʪʝʨʥʽ 
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ʋɼʂ 004.42 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʋʇʈɸɺʃʗʖʏɸ ʉʀʉʊɽʄɸ ʇʆʐʋʂʋ ʊɸ ʇɯɼɹʆʈʋ ɸɺʊʆ 

ʅɸ ɿɸʄʆɺʃɽʅʅʗ 

ʊʦʢʘʨʻʚ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ.ʆ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ ʷʢʦʛʦ ʚʠʩʪʫʧʘʻ ʧʽʜʙʦʨ ʘʚʪʦ ʥʘ 

ʟʘʤʦʚʣʝʥʥʷ. ʆʩʥʦʚʥʘ ʮʽʣʴ, ʷʢʘ ʩʪʘʚʠʪʴʩʷ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʦʤ ï ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ, ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʘʤʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʨʠʥʦʢ.    

ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʣʦʛʽʩʪʠʢʠ. ʊʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ 

ʚʢʣʶʯʘʶʪʴ ʜʦ ʩʦʙʽʚʘʨʪʦʩʪʽ ʛʦʪʦʚʦʛʦ ʪʦʚʘʨʫ ʘʙʦ ʧʨʦʜʫʢʮʽʾ. ʋ ʜʝʷʢʠʭ ʛʘʣʫʟʷʭ ʮʷ ʚʝʣʠʯʠʥʘ 

ʤʦʞʝ ʜʦʩʷʛʘʪʠ 30%. ʊʨʘʥʩʧʦʨʪ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʣʘʥʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ. 

ʋ ʩʚʽʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʙʣʠʟʴʢʦ 600 ʤʽʣʴʡʦʥʽʚ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ɸʣʝ 

ʧʦʨʫʯ ʽʟ ʮʠʤ ʨʦʩʪʝ ʽ ʢʽʣʴʢʽʩʪʴ ʰʘʭʨʘʡʩʴʢʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʯʝʩʥʦʤʫ ʛʨʦʤʘʜʷʥʠʥʫ 

ʧʨʦʜʘʶʪʴ ʥʝʥʘʜʽʡʥʠʡ ʘʙʦ ʱʝ ʛʽʨʰʝ ï ʢʨʘʜʝʥʠʡ ʘʚʪʦʤʦʙʽʣʴ.  ʋ 2018 ʨʦʢʫ ʚʽʜʦʤʩʪʚʦʤ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 4405 ʚʠʧʘʜʢʽʚ ʥʝʟʘʢʦʥʥʦʛʦ ʟʘʚʦʣʦʜʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʫ 2017 

ʨʦʮʽ ʟʣʦʜʽʾ ʚʢʨʘʣʠ 5684 ʘʚʪʦʤʦʙʽʣʷ).[1] ɿʚʠʯʘʡʥʦ ʞ, ʧʦʪʨʽʙʝʥ ʛʣʠʙʦʢʠʡ ʘʫʜʠʪ ʩʪʨʫʢʪʫʨʠ 

ʧʦʣʽʮʽʾ ʽ ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʨʝʜʤʝʪ ʤʦʞʣʠʚʦʛʦ ʩʧʨʠʷʥʥʷ 

ʢʨʠʤʽʥʘʣʴʥʦʤʫ ʘʚʪʦʩʚʽʪʫ. ɸʣʝ ʥʘ ʜʘʥʥʠʡ ʤʦʤʝʥʪ, ʤʠ ʥʝ ʤʘʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʚʪʨʫʯʘʪʠʩʷ ʚ 

ʮʝʡ ʧʨʦʮʝʩ, ʪʘʢ ʷʢ ʚʽʥ ʧʽʜʧʦʨʷʜʢʫʻʪʴʩʷ ʚʠʱʠʤ ʯʠʥʘʤ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʧʠʪ ʥʘ ʙ/ʫ ʘʚʪʦʤʦʙʽʣʽ ʚʽʜʯʫʪʥʦ ʟʨʽʩ, ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ ʧʦʧʠʪʫ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.1.[2] ʊʠʤ ʥʝ ʤʝʥʰ, ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʙʽʨ ʥʘʜʽʡʥʦʛʦ, ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʽ, 

ʥʘʡʛʦʣʦʚʥʽʰʝ, ʶʨʠʜʠʯʥʦ ʯʝʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. ʉʘʤʝ ʮʝ ʩʪʘʣʦ 

ʚ̔ ʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ. ʇʦ-ʧʝʨʰʝ, ʥʘʰʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʫʧʨʘʚʣʷʶʯʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʥʠʭ ʦʛʦʣʦʰʝʥʴ, ʱʦ 

ʟʤʝʥʰʠʪʴ ʯʘʩ ʜʣʷ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʠʭ ʚʘʨʽʘʥʪʽʚ. ʊʘʢʦʞ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʜʣʷ 

ʢʣʽʻʥʪʽʚ ʙʫʜʝ ʜʦʩʪʫʧʥʘ ʚʣʘʩʥʦ-ʩʪʚʦʨʝʥʘ ʙʘʟʘ ʜʘʥʠʭ ʰʘʭʨʘʾʚ, ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʨʦʟʰʫʢʫ ʪʘ 

ʙʠʪʠʭ ʘʚʪʦ. ɼʘʥʘ ʬʫʥʢʮʽʷ ʥʘʰʦʾ ʩʠʩʪʝʤʠ ʷʚʣʷʻ ʩʦʙʦʶ ʤʽʨʫ ʧʘʩʠʚʥʦʾ ʪʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʠ ʢʫʧʽʚʣʽ ʘʚʪʦ. ɸ ʜʣʷ ʪʠʭ, ʢʦʤʫ ʚʩʝ ʞ ʧʦʪʨʽʙʥʽ ʛʘʨʘʥʪʽʾ ʪʝʭʥʽʯʥʦʾ ʪʘ ʶʨʠʜʠʯʥʦʾ 

ʩʪʦʨʦʥʠ, ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʠʢʫ ʩʧʝʮʽʘʣʽʩʪʘ ʜʣʷ ʦʛʣʷʜʫ ʘʚʪʦ, ʱʦ ʟʤʝʥʰʠʪʴ 

ʰʘʥʩ ʨʠʟʠʢʫ ʜʦ 0. 

 
ʈʠʩ.1 ɻʨʘʬʽʢ ʨʦʩʪʫ ʧʨʦʜʘʞ ʙ/ʫ ʘʚʪʦʤʦʙʽʣʝʡ  



186 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʇʦ-ʜʨʫʛʝ, ʥʘʰʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʞʝ ʢʣʽʻʥʪʫ ʟʘʦʱʘʜʠʪʠ ʯʘʩ, ʟʙʝʨʝʛʪʠ ʛʨʦʰʽ ʪʘ 

ʦʪʨʠʤʘʪʠ 2 ʚʠʜʠ ʛʘʨʘʥʪʽʾ. ɯ ʚʩʝ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʟʨʫʯʥʠʤ ʪʘ ʜʦʚʦʣʽ ʩʫʯʘʩʥʠʤ ʰʣʷʭʦʤ, 

ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 2 . ɺʩʝ ʱʦ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʧʨʠ ʩʦʙʽ ï ʮʝ ʩʤʘʨʪʬʦʥ ʽ 

ʧʘʨʫ ʭʚʠʣʠʥ ʚʽʣʴʥʦʛʦ ʯʘʩʫ, ʘ ʚʩʝ ʽʥʰʝ ʚʠʨʽʰʠʪʴ ʥʘʰʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʷʶʯʘ ʩʠʩʪʝʤʘ. 

 
ʈʠʩ 2  ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʜʽʘʛʨʘʤʘ ʩʠʩʪʝʤʠ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʘʥʽ  ɼʝʧʘʨʪʘʤʝʥʪʫ ʢʘʨʥʦʛʦ ʨʦʟʰʫʢʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ɯʥɸ "ʋʢʨʘʾʥʩʴʢʽ ʅʦʚʠʥʠ" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://ukranews.com/ua/news/634432-u-2018-rotsi-v-ukrayini-vkraly-ponad-4-tys-

avtomobiliv-najbilshe-ryzykuyut-kyyany 

2. ʉʪʘʪʠʩʪʠʢʘ ʽʤʧʦʨʪʫ ʙ\ʫ ʘʚʪʦʤʦʙʽʣʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ɸʚʪʦʚʦʜ " - ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://avtovod.com.ua/news/778183356-evroblyahi-zakonchilis-no-import-b-u-

avto-b-et-rekordy.html  

  

https://ukranews.com/ua/news/634432-u-2018-rotsi-v-ukrayini-vkraly-ponad-4-tys-avtomobiliv-najbilshe-ryzykuyut-kyyany
https://ukranews.com/ua/news/634432-u-2018-rotsi-v-ukrayini-vkraly-ponad-4-tys-avtomobiliv-najbilshe-ryzykuyut-kyyany
https://avtovod.com.ua/news/778183356-evroblyahi-zakonchilis-no-import-b-u-avto-b-et-rekordy.html
https://avtovod.com.ua/news/778183356-evroblyahi-zakonchilis-no-import-b-u-avto-b-et-rekordy.html
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ʋɼʂ 004.22:004.51 

ʇɯɼɺʀʑɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ ɽʃɽʄɽʅʊɯɺ ɼʀʉʂʈɽʊʅʆ ɸʅɸʃʆɻʆɺʀʍ 

ʉʊʈʋʂʊʋʈ 

ʊʫʨʫʢʘʣʦ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ.ɺ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʩ̔ʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʩʪʨʦʾʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʇɺɯ). ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʦʙʫʤʦʚʣʶʻ 

ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʫ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ.  ɺ ʷʢʦʩʪʽ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʇɺɯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ, ʩʝʨʝʜʥʽʡ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ, ʯʘʩʪʦʪʫ ʚʽʜʤʦʚ, 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʚ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʇɺɯ ʧʦʚʠʥʥʽ ʧʝʨʝʙʫʚʘʪʠ ʘʙʦ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ,  ʯʘʩʪʢʦʚʦ 

ʧʨʘʮʝʟʜʘʪʥʦʤʫ, ʘʙʦ ʚ ʩʪʘʥʽ ʧʦʚʥʦʾ ʚʽʜʤʦʚʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʘʜʽʡʥʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʟʥʘʡʪʠ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʧʨʠʩʪʨʦʶ ʚ ʮʽʣʦʤʫ. 

ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʽ ʚʠʤʦʛʠ ʜʦ ʇɺɯ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1) ʥʝʦʙʭʜ̔ʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʜʘʯʫ ̔ʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʦʨʫ ʚ ʢʽʣʴʢʦʩʪ,̔ ʷʢʘ ʜʦʩʪʘʪʥ ̫

ʜʣʷ ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷʤ; ʧʨʠ ʮʴʦʤʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʚʦʜʠʪʴʩʷ, ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʘʣʴʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʣʶʜʠʥʠ ʾʾ 

ʦʙʨʦʙʠʪʠ; 

2) ʬʦʨʤʘ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʾʾ ʩʧʨʠʡʥʷʪʪʷ, 

ʩʧʝʮʠʬʽʮʽ ʚʠʢʦʥʫʚʘʥʠʭ ʦʧʝʨʘʪʦʨʦʤ ʬʫʥʢʮʽʡ ʽ ʟʘʛʘʣʴʥʠʭ ʫʤʦʚ ʡʦʛʦ ʨʦʙʦʪʠ; 

3) ʽʥʬʦʨʤʘʮʽ,ʁ ʱʦ ʚʠʚʦʜʠʪʴʩʷ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚ ʥʽʡ 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ [1]. 

ɺʠʙʽʨ ʝʬʝʢʪʠʚʥʦʛʦ ʇɺɯ ʚʢʣʶʯʘʻ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʧʨʠʥʮʠʧʦʚʽ ʧʠʪʘʥʥʷ. 

ʏʘʩʪʦ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ ʻ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʚʝʩʪʠ ʦʜʥʘʢʦʚʫ ʟʘ ʟʤʽʩʪʦʤ ʽʥʬʦʨʤʘʮʽʶ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʯʘʩʦʚʽ ʪʘ ʪʦʯʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʣʶʜʠʥʠ ʟ 

ʢʦʞʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʚʠʜʽʚ ʇɺɯ ʮʷ ʟʘʜʘʯʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʡ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʙʨʘʚʰʠ ʪʦʡ ʯʠ 

ʽʥʰʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ, ʪʘʢʠʭ ʢ̫ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ, 

ʥʘʜʽʡʥʽʩʪʴ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʯʽʢʫʚʘʥʽ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʟ 

ʢʦʞʥʠʤ ʚʘʨʽʘʥʪʦʤ ʢʦʤʧʣʝʢʩʫ ʧʘʨʘʤʝʪʨʽʚ ʇɺɯ. ɯʥʦʜʽ ʪʘʢʠʡ ʘʥʘʣʽʟ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ 

ʧʨʦ ʪʝ, ʱʦ ʞʦʜʝʥ ʟ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥ̫  ʬʫʥʢʮʽʡ ʟ ̔

ʟʘʜʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ [2]. ʊʦʜʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʦʚʦʛʦ ʇɺɯ. ʆʜʥʠʤ ʟ 

ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ, ʷʢʠʡ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʬʦʨʤʽ, ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽʡ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʦʨʦʤ, ʻ ʰʢʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ (ʐɯ) ʥʘ ʦʩʥʦʚʽ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʠʟʴʢʦʚʦʣʴʪʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʚ ʚʽʟʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʠʩʢʨʝʪʥʦ-ʘʥʘʣʦʛʦʚʽʡ ʬʦʨʤʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʘʧʘʨʘʪʫʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʐɯ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʚʠʧʨʦʤʽʥʶʶʯʠʭ 

ʜʽʦʜʽʚ (ʉɼ) ʚ ʷʢʦʩʪʽ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʰʢʘʣʠ. ʐɯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʽʥʜʠʢʘʮʽʾ 

ʩʪʘʥʫ ʚʢʣʶʯʝʥʥʷ, ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʨʦʙʦʪʠ, ʩʠʣʠ ʩʪʨʫʤʫ, ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʨʦʛʽʚ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʠʬʨʦʚʦʾ ʪʘ ʘʥʘʣʦʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʚʽʘʮʽʾ, 

ʚʽʡʩʴʢʦʚʽʡ ʩʬʝʨʽ, ʚʩʶʜʠ, ʜʝ ʧʦʪʨʽʙʥʘ ʥʘʦʯʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ.  

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ  ʥʘʜʽʡʥʽʩʪʴ ʐɯ, ̒  ʩʠʣʘ ʩʚʽʪʣʘ ʪʘ ʧʘʜʽʥʥʷ 

ʥʘʧʨʫʛʠ ʥʘ ʉɼ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʧʨʷʤʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʽʤʧʫʣʴʩʥʦʛʦ ʩʪʨʫʤʫ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʷʤʦʛʦ ʧʦʩʪʽʡʥʦʛʦ (ʽʤʧʫʣʴʩʥʦʛʦ) ʩʪʨʫʤʫ ʚʠʟʥʘʯʘ̒  

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʚ ʇɺɯ, ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʷ ʚʝʣʠʯʠʥʘ ʪʘ ʜʠʩʢʨʝʪʥʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ (ɯʄ) 

ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʙʫʜʦʚʫ ʩʭʝʤʠ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʾʾ ʚʠʭʽʜʥʠʭ ʣʘʥʮʶʛʽʚ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʷʤʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʉɼ ʟʨʦʩʪʘʻ ʂʂɼ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʇɺɯ. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʩʠʣʠ ʩʚʽʪʣʘ ʜʦ 

ʧʨʤ̫ʦʛʦ ʩʪʨʫʤʫ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʐɯ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ ʯʘʩʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ɯʄ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʫʜʞʝʥʥʷ ʉɼ ʚ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ 

ʨʝʞʠʤʽ. ɿʥʠʞʝʥʥʷ ʥʘʛʨʽʚʫ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʡ ʽʤʧʫʣʴʩʥʠʭ ʩʪʨʫʤʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʷʩʢʨʘʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʷʢ 

ʩʭʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʪʘʢ ʽ ʉɼ. 

ɯʥʰʠʤ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ ʐɯ,  ̒ʪʝʭʥʽʯʥʽ ʪʘ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜ̔ʡʩʥʶʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʦʧʝʨʘʪʦʨʫ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ  ʫʚʘʛʠ ʜʦ ʧʦʙʫʜʦʚʠ ʘʧʘʨʘʪʫʨʥʦʾ 

ʯʘʩʪʠʥʠ ʐɯ [3]. ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʦʟʚʦʣʷʶʪʴ 

ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʧʽʜ ʙʫʜʴ-ʷʢʫ ʟʘʜʘʯʫ, ʣʝʛʢʦ ʧʝʨʝʙʫʜʦʚʫʚʘʪʠʩʷ ʟ ʦʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʥʘ ʽʥʰʠʡ ʙʝʟ ʧʝʨʝʨʦʙʢʠ ʝʣʝʢʪʨʦʥʥʦʾ ʩʭʝʤʠ. ʊʦʤʫ ʟʤʽʥʘ ʚʠʭʽʜʥʠʭ ʫʤʦʚ ʽ ʬʫʥʢʮʽʡ 

ʧʨʠʩʪʨʦʶ ʚʠʢʣʠʢʘʻ ʪʽʣʴʢʠ ʧʝʨʝʨʦʙʢʫ ʧʨʦʛʨʘʤʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʘʧʘʨʘʪʥʦʾ 

ʯʘʩʪʠʥʠ ʥʝʦʙʭʽʜʥʦ ʨʫʭʘʪʠʩʴ ʜʦ ʩʧʨʦʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʭʝʤʠ, ʪʦʙʪʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ 

ʝʣʝʤʝʥʪʽʚ ʽ ʟʘʚôʷʟʢʽʚ, ʚʽʜʤʦʚʠ ʷʢʠʭ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪ ̔ʩʭʝʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʜʠʢʘʮʽʾ ʪʘ ʜʚʦʪʘʢʪʥʦʾ ɯʄ, ʷʢʘ ʙʫʜʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠʩʴ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ ʜʦʟʚʦʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʩʧʨʦʩʪʠʪʠ ʩʭʝʤʫ ʧʨʠʩʪʨʦʶ, ʪʠʤ ʩʘʤʠʤ 

ʧʽʜʚʠʱʠʚʰʠ ʾ ʾʥʘʜʽʡʥʽʩʪʴ. 

ʊʘʢʦʞ ʥʘʜʽʡʥʽʩʪʴ ʇɺɯ ʚ ʮʽʣʦʤʫ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʯʘʩʪʦʪʦ  ʁʚʽʜʤʦʚ ʦʙʣʘʜʥʘʥʥʷ, 

ʪʘʢ ʽ ʯʘʩʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʪʦʙʪʦ ʯʘʩʦʤ 

ʘʚʘʨʽʡʥʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʟʘʤʽʥʠ ʧʦʰʢʦʜʞʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʯʠ ʡʦʛʦ ʤʦʜʫʣʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʫʣʴʥʠʭ ʢhʘʣ ʪʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, ʷʢʽ ʟôʻʜʥʘʥʥʽ ʟʽ ʟʘʛʘʣʴʥʦʶ ʩʭʝʤʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʦʢʝʪ̔ ʚ, ʜʦʟʚʦʣʷ ̒ ʟʚʝʩʪʠ ʮʝʡ ʯʘʩ ʜʦ ʤʽʥʽʤʫʤʫ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʻʪɹ ʩʷ ʚʠʧʘʶʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʨʝʤʦʥʪʽ. 

ɺʩʽ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʧʘʨʘʤʝʪʨʠ ʜʦʟʚʦʣʷʶʪʴ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʇɺɯ  

ʟʘʚʜʷʢʠ ʤʽʥʽʤʽʟʦʚʘʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʘ ʦʩʥʦʚʽ ʉɼ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʥʠʭ ʨʝʘʣʽʟʘʮʽʡ. ʎʝ ʟʘʙʝʟʧʝʯʫ ̒ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʩʪʚʦʨʶ  ̒ʫʤʦʚʠ ʜʣʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʘʛʨʽʚʫ ʨʝʘʣʴʥʠʭ ʚʠʨʦʙʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. 
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʄʆʅɯʊʆʈʀʅɻʋ ʅɸɺʏɸʅʅʗ ʋʏʅɯɺ 

ʌʽʣʦʥʝʥʢʦ ɸ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʂʦʥʪʨʦʣʴ ʟʘ ʫʩʧʽʰʥʽʩʪʶ ʫʯʥʽʚ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʪʦʤʫ ʱʦ ʥʘ ʦʩʥʦʚʽ ʚʠʩʪʘʚʣʝʥʠʭ 

ʦʮʽʥʦʢ, ʷʢʽ ʫʯʝʥʴ ʦʪʨʠʤʫʻ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʶʪʴʩʷ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʪʘʙʝʣʴ ʘʙʦ 

ʜʦʜʘʪʦʢ ʜʦ ʘʪʝʩʪʘʪʫ. ʎʽ ʜʦʢʫʤʝʥʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʥʷ ʫʯʥʝʤ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʧʨʝʜʤʝʪʫ, ʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʢʣʘʩʫ, ʷʢʱʦ ʮʝ ʪʘʙʝʣʴ, 

ʘʙʦ ʚʩʪʫʧʠʪʠ ʜʦ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦ ʟʘʢʣʘʜʫ ʥʘ ʦʩʥʦʚʽ ʜʦʜʘʪʢʫ ʜʦ ʘʪʝʩʪʘʪʫ. ʇʨʦʛʨʘʤʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʟʘʧʠʩ ʦʮʽʥʦʢ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ, ʦʮʽʥʢʠ ʟʘ 

ʯʚʝʨʪʴ, ʩʝʤʝʩʪʨ ʽ ʨʽʢ, ʬʦʨʤʫʚʘʪʠ ʪʘʙʝʣʴ ʘʙʦ ʜʦʜʘʪʦʢ ʜʦ ʘʪʝʩʪʘʪʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʝʙ-

ʩʪʦʨʽʥʢʘ ʙʫʜʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʙʘʪʴʢʘʤʠ. 

ʇʝʨʝʚʘʛʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʜʣʷ ʚʯʠʪʝʣʽʚ: 

- ʈʝʜʘʛʫʚʘʥʥʷ ʦʮʽʥʦʢ. 

- ɼʦʩʪʫʧ ʜʦ ʞʫʨʥʘʣʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧôʶʪʝʨʘ. 

- ɸʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʝʣʶ. 

- ʈʝʜʘʛʫʚʘʥʥʷ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ. 

- ʁʦʛʦ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʚʪʨʘʪʠʪʠ. 

- ɸʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʩʫʤʢʦʚʠʭ ʦʮʽʥʦʢ. 

ʇʝʨʝʚʘʛʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʜʣʷ ʙʘʪʴʢʽʚ ʪʘ ʫʯʥʽʚ: 

- ɼʦʩʪʫʧ ʜʦ ʞʫʨʥʘʣʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧôʶʪʝʨʘ. 

- ʄʦʞʣʠʚʽʩʪʴ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʫʩʧʽʭʘʤʠ ʪʘ ʜʦʤʘʰʥʽʤʠ ʟʘʚʜʘʥʥʷʤʠ ʥʘʚʯʘʥʥʷ ʫʯʥʷ. 

ʊʝʭʥʦʣʦʛʽ ʾʨʦʟʨʦʙʢʠ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʢʨʠʧʪʦʚʫ ʤʦʚʫ  PHP ʨʘʟʦʤ ʟ ʬʨʝʡʤʦʚʦʨʢʦʤ Laravel, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ 

ʧʨʦʪʦʪʠʧʥʫ ʤʦʚʫ JavaScript, ʪʝʭʥʦʣʦʛʽ ʁʟʚʝʨʥʝʥʥʷ ʜʦ ʩʝʨʚʝʨʫ ʙʝʟ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ 

ʩʪʦʨʽʥʢʠ ï Ajax, ʤʦʚʫ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ ʨʦʟʤʽʪʢʠ HTML, ʩʧʝʮʽʘʣɹ ʥʫ ʤʦʚʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʦʨʽʥʢʠ, CSS, ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ 

Bootstrap4 ʪʘ ʥʘʙʽʨ ʬʫʥʢʮʽʡ JavaScript ï jQuery. 

ʇʝʨʝʛʣʷʜ ʦʮʽʥʦʢ ʙʘʪʴʢʘʤʠ 

ʅʘ ʨʠʩ.1. ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʽʢʥʦ ʧʝʨʝʛʣʷʜʫ ʦʮʽʥʦʢ ʦʙʨʘʥʦʛʦ ʪʠʧʫ ʜʣʷ ʧʝʚʥʦʛʦ ʫʯʥʷ ʟʘ 

ʧʝʚʥʠʡ ʧʝʨʽʦʜ. ʋʩʽ ʮʽ ʦʧʮʽʾ ʚʠʙʠʨʘʶʪʴʩʷ ʽʟ ʩʧʠʩʢʫ. 

 
ʈʠʩ. 1. ʇʝʨʝʛʣʷʜ ʦʮʽʥʦʢ 
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ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʜ ʨʝʘʣʽʟʘʮʽʾ ʦʜʥʽʻʾ ʟ ʬʫʥʢʮʽʡ, ʥʘ ʤʦʚʽ PHP, ʢʣʘʩʫ 

UserRatingController ʦʙʦʚôʷʟʢʘʤʠ ʷʢʦʛʦ ʻ ʦʪʨʠʤʘʥʥʷ ʩʧʠʩʢʫ ʫʯʥʽʚ, ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 

ʦʮʽʥʦʢ, ʚʠʚʝʜʝʥʥʷ ʪʘ ʟʤʽʥʘ ʥʘʣʘʰʪʫʚʘʥʴ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʌʫʥʢʮʽʷ 

ʧʦʚʝʨʪʘʻ ʨʷʜ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʣʷ ʧʦʢʘʟʫ ʢʦʨʝʢʪʥʠʭ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ 

ʦʮʽʥʦʢ, ʱʦʙ ʚʠʚʝʩʪʠ ʚʩʽ ʮʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Ajax ʜʣʷ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ 

jQuery ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚ ʪʘʙʣʠʮʁ . ɼʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʬʨʝʡʤʚʦʨʢʫ Laravel. 

public function getRatings(){ 

$rating_period = request('rating_period'); 

$rating_year = request('rating_year'); 

$sboy_id = request('sboy_id'); 

$rating_type= request('rating_type'); 

$date = cal_days_in_month(CAL_GREGORIAN, $rating_period, $rating_year); 

$days_table = "";  

$rating_table = ""; 

$subjects_list=DB::table('Schoolboy')->join('Subject_class_list', 

'Subject_class_list.class_id', '=', 'Schoolboy.class_id') 

->join('Subject_list', 'Subject_list.subject_id', '=', 'Subject_class_list.subject_id') 

->orderBy('subject_name', 'asc') 

->where('sboy_ticket','=', $sboy_id) 

->get(); 

} $subjects = ""; 

for ($i = 1; $i <= $date; $i++){ 

$days_table .= "<td class='text-right'>$i</td>";}  

foreach ($subjects_list as $subject){  

$rating_table .= "<tr>"; 

$rating_table .= "<td>$subject->subject_name</td>"; 

for ($i = 1; $i <= $date; $i++){  

$date_journal = $rating_year ."-".$rating_period."-".$i; 

$rating_list = DB::table('Journal') 

 ->where('sboy_ticket', '=', $sboy_id) 

 ->where('subject_id', '=', $subject->subject_id) 

 ->where('journal_date', '=', $date_journal) 

 ->where('rating_type_id', '=', $rating_type) 

 ->get(); 

}  

return response()->json(['message' => 'error','subjects'=> $subjects, 'days_table' => 

$days_table, 'rating_table' => $rating_table]); 

 

ʈʠʩ. 2. ʂʦʜ ʨʝʘʣʽʟʘʮʽʾ 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

2. ʂʫʟʥʝʮʦʚ ʄʘʢʩʠʤ, ʉʠʤʜʷʥʦʚ ɯʛʦʨʴ. PHP. ʇʨʘʢʪʠʢʘ ʩʪʚʦʨʝʥʥʷ Web-ʩʘʡʪʽʚ. 

ð 2-ʛʝ ʚʠʜʘʚʥʠʮʪʚʦ. ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ð ʉʇʙ.: çɹʍɺ-ʇʝʪʝʨʙʫʨʛè, 2008. ð ʉ. 1264. ð 

ISBN 978-5-9775-0203-0. 

3. ɼʞʝʡʢ ʉʧʘʨʣʦʢ. Bootstrap. Responsive Web-Development. ð O'Reilly, 2013. 

ð 128 ʩ. ð ISBN 978-1-4493-4460-3. 
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ʋɼʂ 004.925.83 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɸʅɸʃɯʊʀʏʅʆɻʆ 

ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʆɹ'ɭʂʊɯɺ ʋ ʇʈʆʉʊʆʈɯ 

ʌʫʛʦʣʴ ʄ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʠ ʩʧʨʠʡʤʘʻʤʦ ʪʘʢʫ ʥʝʡʤʦʚʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʢʦʞʥʦʛʦ 

ʜʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʚʥʠʤ ʯʠʥʦʤ ʾʾ ʩʪʨʫʢʪʫʨʫʚʘʪʠ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʘʥʠʭ ʻ ʚʽʟʫʘʣʽʟʘʮʽʷ, ʷʢʘ ʧʝʨʝʨʦʩʣʘ ʚ ʦʢʨʝʤʫ ʛʘʣʫʟʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ï ʢʦʤʧôʪʁʝʨʥʫ ʛʨʘʬʽʢʫ. ʊʫʪ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ.  

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʚʠʜʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ: 

- ʩʧʣʘʡʥʦʚʘ ʛʨʘʬʽʢʘ - ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʧʣʦʩʢʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʢʨʠʚʠʭ; 

- ʘʥʘʣʽʪʠʯʥʘ ʛʨʘʬʽʢʘ, ʷʢ ʨʽʟʥʦʚʠʜ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʧʠʩ 

ʪʨʠʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ . 

ʆʩʥʦʚʦʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ SDF(çsigned distance fieldè) - ʬʫʥʢʮʽʷ, ʷʢʘ ʤʦʞʝ 

ʚ̔ʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ: çʷʢʘ ʥʘʡʢʦʨʦʪʰʘ ʜʠʩʪʘʥʮʽʷ ʜʦ ʦʙôʻʢʪʫ ʟ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʫ 

ʧʨʦʩʪʦʨ?̔è [1][2]. ʊʘʢʦʞ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦʚʠʥʥʝ ʙʫʪʠ ʜʦʜʘʪʥʽʤ, 

ʷʢʱʦ ʪʦʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʟʟʦʚʥʽ ʦʙôʻʢʪʘ, ʚʽʜôʻʤʥʝ, ʷʢʱʦ ʪʦʯʢʘ ʚʩʝʨʝʜʠʥʽ ʦʙôʻʢʪʫ, ʪʘ ʥʫʣʴ, 

ʷʢʦɦ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʡʦʛʦ ʤʝʞʽ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥ ̫ ʧʨʝʜʩʪʘʚʣʝʥʦʾ 

ʢʦʥʮʝʧʮʽʾ ï ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʠʡ ʥʘ ʧʣʦɦʠʥ,̔ ʘ ʥʝ ʚ ʧʨʦʩʪʦʨʽ (ʨʠʩ. 1). 

 
˾͙ͫ.6 ˴ ͦͤͼ͔ͨͼ͜Ύ SDF 

ʇʦ ʨʠʩʫʥʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝ, ʦɦ ʫ ʷʢʦʩʪʽ ʦʙô̒ ʢʪʫ ʩʮʝʥʠ ʚʠʩʪʫʧʘʻ ʢʨʫʛ. ʊʘʢʦʞ 

ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʮʽ 3 ʩʧʦʩʦʙʠ ʨʦʟʤʽʱʝʥʥʷ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʜʣʷ 

ʪʦʯʢʠ ˉ1 ʙʫʜʝ ʜʦʜʘʪʥʽʤ, ʜʣʷ ˉ2 ʚʽʜô̒ ʤʥʠʤ, ʘ ʜʣʷ ˉ3 ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʝʤʘʻ ʞʦʜʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʧʠʩʘʪʠ ʚʣʘʩʥʠʡ 3D-ʨʝʜʘʢʪʦʨ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ 

ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ɺ ʦʩʥʦʚʫ ʜʦʜʘʪʢʫ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ, ʷʢʘ ʙʫʜʝ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʽʜʢʣʶʯʝʥʠʭ ʧʣʘʛʽʥʘʭ, ʱʦ ʙʫʜʫʪʴ ʩʦʙʦʶ ʷʚʣʷʪʠ ʚʣʘʩʥʝ 3D-ʦʙô̒ ʢʪʠ ʘʙʦ 

ʦʧʝʨʘʮʽʾ ʥʘʜ ʥʠʤʠ ʎʝ ʟʨʦʙʣʝʥʦ ʜʣ̫  ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʤʦʜʫʣʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʜʘʪʢʫ, ʥʝ ʟʤʽʥʶʶʯʠ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʛʨʘʤʠ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʽ ʬʘʢʪʠ, ʚʩʽ ʩʮʝʥʠ ʩʪʚʦʨʝʥʽ ʚ ʜʘʥʦʤʫ ʨʝʜʘʢʪʦʨʽ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʟ 

ʧʨʠʤʽʪʠʚʽʚ ʪʘ ʜʽʡ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ 

ʧʣʘʛʽʥʽʚ ʫ ʧʨʦʛʨʘʤʽ ʙʫʜʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʧʝʚʥʫ ʽʻʨʘʨʭʽʶ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʜʦʩʠʪʴ ʣʝʛʢʦ 

ʦʙʨʘʪʠ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʮʝʥʠ ï ʜʝʨʝʚʦ. ɼʝʨʝʚʦ ʥʘʜʘʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ 

ʧʝʨʝʚʘʛ, ʦʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ ʧʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ ʷʜʨʘ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʟʥʘʜʦʙʣʷʪʴʩʷ ʥʘʤ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʰʦʾ ʤʦʜʝʣʽ, ʫʩʫʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʦʧʝʨʘʮʽʡ ʧʨʦʚʝʜʝʥʠʭ 

ʥʘʜ ʦʙô̒ ʢʪʦʤ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʦʙôʻʢʪʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʫ ʩʬʝʨʽ ʽʥʞʝʥʝʨʽʾ, ʘʨʭʽʪʝʢʪʫʨʠ, ʤʝʜʠʮʠʥʠ ʪʘ ʽʥ. (ʨʠʩ.2).  

 
˾͙ͫΦн ˭ ͔ͣͦ͒͡Έ͍͙͚ͦ͊ͤ ͦ͋ΩΊͭ͟ άDragonέ 

ʋ ʷʢʦʩʪʽ ʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ ʦʧʠʩʘʥʦʛʦ ʜʦʜʘʪʢʫ ʙʫʣʦ ʦʙʨʘʥʦ çʉ++è ʪʘ çVisual Studio 

2019è ʫ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʜʦʜʘʪʢʦʚʽ ʙʽʙʣʽʦʪʝʢʠ ʪʘ 

ʟʘʩʦʙʠ ʷʢ : çOMPè, çTBBè, çQtVisualToolsè, çDeleakerè, çSonarè [3].  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Iquilezles, çDistance functionsè. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm [ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

25.10.2019]. 

2. Alan Zucconi, çVolumetric Rendering: Signed Distance Functionsè. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.alanzucconi.com/2016/07/01/signed-distance-

functions/. [ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.10.2019]. 

3. Qt Group, çQt Documentationè. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://doc.qt.io/. [ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.10.2019]. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ɿ ʆɹʃɯʂʋ ʄɽɼʀʏʅʀʍ ʇʈɽʇɸʈɸʊɯɺ ʋ 

ɺɯʁʉʔʂʆɺɯʁ ʏɸʉʊʀʅɯ 
ʏʝʨʝʚʢʦ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʝʚ ɺ.ʆ. 

ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʦʛʣʠʙʣʝʥʦʤʫ ʚʠʚʯʝʥʥʶ ʜʝʪʘʣʝʡ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʽʡʩʴʢʦʚʽʡ 

ʯʘʩʪʠʥʽ. ɺ ʨʘʤʢʘʭ ʨʦʙʦʪʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ , ʪʘʢʦʞ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. ɹʫʣʦ 

ʟʜʽʡʩʥʝʥʦ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ.  

 
ʈʠʩ.1 ʇʨʠʢʣʘʜ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟ ɹɼ 

ʄʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ 

ʅʠʥʽ ʩʠʩʪʝʤʘ ʤʝʜʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʥʝ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʚʽʡʩʴʢ ʽ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʅʘʜʘʣʽ ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ 

ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ (ɿʉʋ) ʧʦʪʨʝʙʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʮʝʧʮʽʾ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʚʝʩʪʠ ʦʛʣʷʜ ʟʘʢʦʨʜʦʥʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʟ ʮʽʻʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʪʘ ʯʠʥʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣ ̫ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 
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ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʙʠʚ ʦʛʣʷʜ ʟʘʢʦʨʜʦʥʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ, ʯʠʥʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ.  

ɺʠʚʯʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʠʭ ʩʣʫʞʙ ʟʙʨʦʡʥʠʭ ʩʠʣ ʜʝʢʽʣʴʢʦʭ ʜʝʨʞʘʚ-

ʯʣʝʥʽʚ ʅɸʊʆ, ʨʦʟʛʣʷʥʫʣʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʚʽʡʩʴʢ ʢʨʘʾʥ ɸʣʴʷʥʩʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʫ ʟʙʨʦʡʥʠʭ ʩʠʣʘʭ 

ʢʨʘʾʥ ɸʣʴʷʥʩʫ. ʅʘʜʘʣʽ ʥʘʣʝʞʠʪʴ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʜʦ 

ʋʢʨʘʾʥʠ ʩʠʩʪʝʤʫ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʨʘʱʠʡ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɯʥʪʝʛʨʘʮʽʷ ʜʚʦʭ 

ʤʦʜʝʣʝʡ ï ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʾ ï ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʣʦʛʽʩʪʠʢʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ɿʉʋ.  

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʘʨʤʽʷʭ ʢʨʘʾʥ-ʯʣʝʥʽʚ ʅɸʊʆ 

ʂʦʞʥʘ ʢʨʘʾʥʘ-ʯʣʝʥ ɸʣʴʷʥʩʫ ʤʘʻ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ 

ʚʽʡʩʴʢ, ʘ ʥʘʷʚʥʽ ʩʪʘʥʜʘʨʪʠ ʅɸʊʆ ʟ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʧʽʣʴʥʽʩʪʴ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ 

ʙʘʟʠ ʜʘʶʪʴ ʾʤ ʟʤʦʛʫ, ʢʦʣʠ ʮʝ ʧʦʪʨʽʙʥʦ, ʜʽʷʪʠ ʨʘʟʦʤ. ɺʩʪʘʥʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫ 

ʤʝʜʠʯʥʦʤʫ ʧʦʩʪʘʯʘʥʥʽ ɿʉʋ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʅɸʊʆ, ʘ ʪʘʢʦʞ ʟʘʢʨʽʧʣʝʥʥʷ ʮʽʻʾ 

ʤʦʜʝʣʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʽ ʪʘ ʧʨʘʢʪʠʯʥʽʡ ʚʽʡʩʴʢʦʚʽʡ ʦʭʦʨʦʥʽ 

ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʡ ʥʦʚʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʣʦʛʽʩʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʤʝʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʪʨʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʽʮʥʝʥʥʷ ʙʦʻʟʜʘʪʥʦʩʪʽ ɿʉʋ. 

ɹʽʣʴʰʽʩʪʴ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʚ ʜʘʥʠʡ ʯʘʩ, ʻ ʤʦʨʘʣʴʥʦ ʽ ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʠʤʠ. ʇʝʨʝʚʘʞʥʦ ʚʦʥʠ ʨʦʟʨʦʙʣʝʥʽ ʱʝ 

10-15 ʨʦʢʽʚ ʪʦʤʫ, ʾʭ ʥʽʭʪʦ ʚʞʝ ʜʘʚʥʦ ʥʝ ʧʽʜʪʨʠʤʫʻ ʽ ʥʝ ʫʜʦʩʢʦʥʘʣʶʻ. ʎʽ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʽʣʴʢʠ ʧʽʜʛʦʪʦʚʢʫ ʟʚʽʪʥʠʭ ʬʦʨʤ. 

ɿʤʽʩʪ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʥʷʪʴ çʦʙôʻʜʥʘʥʠʡ ʪʠʣè ʽ çʧʦʩʪʘʯʘʥʥʷè (ʟʛʽʜʥʦ ʟ 

ʧʦʣʴʦʚʠʤ ʩʪʘʪʫʪʦʤ ʉɺ ʉʐɸ FM4-0 çʇʦʩʪʘʯʘʥʥʷè, ʩʝʨʧʝʥʴ 2009 ʨʦʢʫ) 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. pharmed.zsmu.edu.ua ü article ü download 

2. http://www.mil.gov.ua/ministry/zmi-pro-nas/2019/02/09/kurs-na-nato-analiz-

zroblenogo-i-5-czilej-dlya-reform/ 

  

http://pharmed.zsmu.edu.ua/article/download/71119/67987
http://pharmed.zsmu.edu.ua/article/download/71119/67987
http://www.mil.gov.ua/ministry/zmi-pro-nas/2019/02/09/kurs-na-nato-analiz-zroblenogo-i-5-czilej-dlya-reform/
http://www.mil.gov.ua/ministry/zmi-pro-nas/2019/02/09/kurs-na-nato-analiz-zroblenogo-i-5-czilej-dlya-reform/
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ʋɼʂ 004.003 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʉʀʉʊɽʄʀ 

ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ ɯʅʌʆʈʄɸʎɯɰɰ ʉɽʈɽɼ ʉʆʎɯɸʃʔʅʀʍ ʄɽʈɽɾ 

ʐʝʚʯʝʥʢʦ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 

ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʋ ʯʘʩ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʚʦʥʘ ʚʽʜʢʨʠʚʘʻ, ʤʦʞʝ ʩʪʘʪʠ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦʩʪʽ 

ʙʽʣʴʰʦʩʪʽ ʧʦʯʠʥʘʥʴ. ɹʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʮʽʚ ʦʯʽʢʫʶʪʴ, ʱʦ ʟʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʜ̔ʥʫ ʾʤ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʦʥ-ʣʘʡʥ ʨʝʞʠʤʽ. ɯ ʪʦʤʫ ʜʫʞʝ ʥʝʦʙʘʯʥʦ ʚʠʧʫʩʢʘʪʠ ʟ ʧʦʣʷ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ, 

ʦɦ ʚʽʜʢʨʠʚʘʻ ɯʥʪʝʨʥʝʪ. 

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ï ʮʝ ʩʦʮʽʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʫʪʚʦʨʝʥʘ ʽʥʜʠʚʽʜʘʤʠ ʘʙʦ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɺ ɯʥʪʝʨʥʝʪʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʩʘʡʪʽʚ, ʥʘ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽ 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʩʪʦʨʽʥʢʠ ʪʘ ʩʧʽʣʴʥʦʪʠ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʩʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ. ʇʦʥʘʜ ʧʦʣʦʚʠʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʥʪʝʨʥʝʪʫ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʭʦʯʘ ʙ ʫ ʦʜʥʽʡ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭʥʶ ʧʦʧʫʣʷʨʥʽʩʪʴ. ʊʦʤʫ 

ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʘ ʤʘʨʢʝʪʠʥʛʫ, ʜʣʷ ʧʦʰʫʢʫ ʥʦʚʠʭ ʯʠʪʘʯʽʚ ʽ 

ʧʽʜʪʨʠʤʘʥʥ ̫ʟʚôʷʟʢʫ ʟ ʫʞʝ ʥʘʷʚʥʠʤʠ. ɺ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴʩʷ 

çFacebookè ʪʘ çTelegramè 

ʋ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯ̔ ʚ, ʙʘʛʘʪʦ ʟ 

ʷʢʠʭ ʻ ʜʦʩʠʪʴ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʤʠ. ɸʥʘʣʽʪʠʢʠ ʽʥʪʝʨʥʝʪ-ʨʠʥʢʫ, ʟʚʠʯʘʡʥʦ, ʧʦʤʽʪʠʣʠ ʮʶ 

ʪʝʥʜʝʥʮʽʶ ʽ ʚʠʥʘʡʰʣʠ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʚʠʛʦʜʠ ʟ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʟʘʨʦʙʽʪʦʢ ʪʘʤ ï ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ 

ʩʧʦʩʽʙ ʟʘʨʦʙʽʪʢʫ ʚ ʽʥʪʝʨʥʝʪʽ. ɸʣʝ ʜʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʚʠʚʘʪʠ ʷʢʠʡ-ʥʝʙʫʪʴ ʙʽʟʥʝʩ ʘʙʦ ʩʚʦʶ 

ʩʪʦʨʽʥʢʫ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʩʪʦʨʽʥʮʽ. 

ʇʨʦʙʣʝʤʠ  ʪʘ ʧʝʨʝʚʘʛʠ. 

ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ ʘʙʦ ʤʘʨʢʝʪʦʣʦʛʠ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ 

ʽʥʬʦʨʤʘʮʽ ʾʜʦ  ʽʥʪʝʨʥʝʪʫ  ʮʝ : 

1) ʚʝʣʠʢʘ ʟʘʪʨʘʪʘ ʯʘʩʫ ; 

2) ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʽʟʥʽ ʩʦʮ̔ʘʣʴʥʽ ʤʝʨʝʞʽ; 

3) ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʫʙʣʽʢʘʮʽ ʾʽʥʬʦʨʤʘʮʽʾ ʫ ʧʦʪʨʽʙʥʠʡ ʯʘʩ. 

ɺʠʨʽʰʝʥʥʷʤ ʮʠʭ ʧʨʦʙʣʝʤ ʤʘ̒ ʙʫʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʨʦʙʠʪʴ ʮʝ ʟʘ 

ʢʦʨʠʩʪʫʚʘʯʘ.  

ʇʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʘʢʽ. 

1.  ɽʢʦʥʦʤʽ ̫ʯʘʩʫ.  

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚʜʘʻʪʴʩʷ ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʶ ʨʦʙʦʪʫ SMM-ʤʝʥʝʜʞʝʨʘ. 

ʉʧʝʮʽʘʣʽʩʪ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʠʭʽʜ ʧʫʙʣʽʢʘʮʽʡ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʟôʷʚʣʷʪʠʩʷ ʦʜʠʥ ʨʘʟ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʘʙʦ ʨ̔ ʜʰʝ. 

2.  ɼʦʪʨʠʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ  

ʇʦʷʚʘ ʧʫʙʣʽʢʘʮʽʡ ʚ ʦʯʽʢʫʚʘʥʠʡ ʯʘʩ ʜʦʙʠ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʜʧʣʘʪʥʠʢʠ ʚʞʝ ʟʚʠʢʣʠ 

ʯʠʪʘʪʠ ʥʦʚʽ ʧʦʩʪʠ ʚ  11-00  ʨʘʥʢʫ ʽ 20-00 ʚʝʯʦʨʘ. ɼʦʪʨʠʤʫʚʘʪʠʩʷ ʨʝʞʠʤʫ ʜʦʧʦʤʦʞʝ 

ʘʚʪʦʧʦʩʪʽʥʛ.  

3.  ʂʨʦʩ ʧʦʩʪ ʽʥʬʦʨʤʘʮʽ.ʾ  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʟʘʩʦʙʫ ʤʦʞʥʘ ʧʽʜʛʦʪʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʦʜʥʦʤʫ ʟ 

ʽʥʪʝʨʬʝʡʩʽʚ ʩʝʨʚʽʩʫ ʽ ʨʦʟʽʩʣʘʪʠ ʡʦʛʦ ʦʜʥʦʯʘʩʥʦ ʚ ʢʽʣʴʢʘ ʧʦʧʫʣʷʨʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 

4.  ʇʫʙʣʽʢʘʮ̔ ̫ʽʥʬʦʨʤʘʮʽ ʾʫ ʟʨʫʯʥʠʡ ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʘʩ.  

ʑʦʙ ʟʨʦʟʫʤʽʪʠ, ʧʨʦ ʱʦ ʨʦʟʤʦʚʘ, ʥʝʦʙʭʽʜʥʦ ʫʷʚʠʪʠ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʽ ʣʶʜʠʥʘ, ʱʦ 

ʧʫʙʣʽʢʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦʞʠʚʘʶʪʴ ʚ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʧʦʷʩʘʭ. ʂʦʣʠ ʦʜʥʽ ʘʢʪʠʚʥʽ ʽ ʤʦʞʫʪʴ 

ʯʠʪʘʪʠ, ʽʥʰʽ ʛʦʪʫʶʪʴʩʷ ʜʦ ʩʥʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

 ʇʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. ɹʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ framework 

Django ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʘʡʪʫ ʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʦʜʫʢʪʦʤ ʫ ʚʽʜʢʨʠʪʦʤʫ 

ʜʦʩʪʫʧʽ. ɹʽʙʣʽʦʪʝʢʠ: Selenium ï ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʩʪʠʛʥʫ, ɸdodbapi ï ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʟ ʙʘʟʦʶ ʜʘʥʠʭ SQL. 

 ʅʘ ʨʠʩ.1 ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ, ʷʢʘ ʽʣʶʩʪʨʫʻ ʩʣʦʚʥʠʢ ʩʠʩʪʝʤʠ, ʥʘ ʨʠʩ.2 ï 

ʧʨʠʢʣʘʜ ʨʝʘʣʽʟʘʮʽʾ ʢʣʘʩʫ User ʥʘ ʤʦʚʽ Python. 

  

 
ʈʠʩ. 1. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ  

class  User :  

    def  setUser ( self , l , p):  

        self . login  = l  

        self . password  = p 

    def  getUser ( self ):  

        try :  

            return  self . login , self . password  

        except :  

            pr i nt (" No User " )  

    def  add_to _BD( self ):  

        # ɼʦʜʘʚʘʥʥʷ ʚ ʙʘʟʫ ʜʘʥʠʭ/  

        re turn  self . login , self . password  

ʈʠʩ. 2 ʈʝʘʣʽʟʘʮʽʷ ʢʣʘʩʫ User 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʧʦʢʨʘʱʠʪʴ ʪʘ ʧʨʠʰʚʠʜʰʠʪʴ ʨʦʙʦʪʫ ʷʢ 

ʤʘʨʢʝʪʦʣʦʛʽʚ ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ 

ʚʠʢʦʥʫʚʘʪʠ ʚʢʘʟʘʥʽ ʜʽʾ ʟʘʤʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Python Django: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.djangoproject.com/ 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ Python: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.python.org/3/tutorial/ 

3. ɼʦʢʫʤʝʥʪʘʮʽʷ ʄʝʪʦʜʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ: [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://lubbook.org/book_746.html 
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ʋɼʂ 004.6 
ɼʆɼɸʊʂʆɺɯ ʄʆɼʋʃɯ ʋ ʉʀʉʊɽʄɯ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɿʆɺʅɯʐʅʔʆɰ 

ʈɽʂʃɸʄʀ ñANALITYCò ʊɸ ñINFOPANELò ɼʃʗ ɸʅɸʃɯɿʋ ʎʀʌʈʆɺʀʍ 

ʇɸʅɽʃɽʁ 

ʐʝʣʝʩʪ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

INFOPANEL ʪʘ ANALITYC ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʝ ʢʦʤʧʘʥʽʻʶ 

çDoors consultingè ʽ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʚ ʟʦʚʥʽʰʥʽʡ 

ʨʝʢʣʘʤʽ.[1] 

ʈʘʥʽʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʩʪʘʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʧʘʥʝʣʝʡ ʟʦʚʥʽʰʥʴʦʾ ʨʝʢʣʘʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʬʦʪʦ. ɿ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ 

ʚ ʋʢʨʘʾʥʽ, ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʥʦʚʦʛʦ ʬʦʨʤʘʪʫ. 

ʊʦʤʫ ʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʦʥʦʚʣʝʥʥʷ ʪʝʢʫʯʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʟʦʚʥʽʰʥʴʦʾ ʨʝʢʣʘʤʠ. 

ɹʫʣʦ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʽ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ ʫ 

ʧʨʦʛʨʘʤʘʭ INFOPANEL ʪʘ ANALYTIC. 

ɿʤʦʛʘ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʝʦʨʦʣʠʢʠ ʫ ʤʦʜʫʣʽ çɸʜʨʝʩʩʥʘʷ ʧʨʦʛʨʘʤʤʘè (ʈʠʩ. 1). 

ʇʨʦʨʘʭʫʥʦʢ OTS ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʨʦʙʣʝʥʦʶ ʜʣʷ 

ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ (ʈʠʩ. 2). 

ʇʽʜʨʘʭʫʥʦʢ Reach and Frequency ʜʣʷ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ ʷʢ ʩʘʤʦʩʪʽʡʥʠʭ ʪʘʢ ʽ ʚ 

ʟʚôʷʟʮʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʘʥʝʣʝʡ. 

ɼʣʷ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʚʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʦʣʠʢʦʤ ʱʦ ʧʨʦʛʨʘʻʪʴʩʷ ʥʘ ʮʽʡ ʧʘʥʝʣʽ (ʈʠʩ. 1). 

 
ʈʠʩ. 1 çɸʜʨʝʩʩʥʘʷ ʧʨʦʛʨʘʤʤʘè 

ʋ ʢʦʞʥʦʛʦ ʪʠʧʫ ʧʘʥʝʣʽ ʽʩʥʫʻ ʩʚʦʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ 

OTS (ʢʦʝʬʽʮʽʻʥʪ ʧʦʪʝʥʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾ). ʊʦʤʫ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʜʣʷ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʠʡ ʤʦʜʫʣʴ ʧʽʜʨʘʭʫʥʢʫ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʈʠʩ. 2). 

 
ʈʠʩ. 2 ʌʦʨʤʫʣʘ ʧʽʜʨʘʭʫʥʢʫ OTS ʜʣʷ ʎʠʬʨʦʚʦʾ ʧʘʥʝʣʽ 

ɼʦʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʨʘʭʫʥʢʫ OTS ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʚʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʪʘʢʠʭ ʷʢ: ʭʨʦʥʦʤʝʪʨʘʞ, ʢʽʣʴʢʽʩʪʴ ʟʘ ʜʝʥʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ (ʈʠʩ. 3). ʇʽʩʣʷ ʯʦʛʦ ʥʘ ʦʩʥʦʚʽ 

OTS ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ Reach and Frequency. 
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ʈʠʩ. 3 ʄʦʜʫʣʴ ʧʽʜʨʘʭʫʥʢʫ OTS ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ 

ʆʥʦʚʣʝʥʠʡ ʤʦʜʫʣʴ çReach and Frequencyè (ʈʠʩ. 4). 

Reach and Frequency (ɼʦʩʷʛʥʝʥʥʷ ʪʘ ʯʘʩʪʦʪʘ) 

Reach - ʧʣʘʥʦʚʘʥʝ ʘʙʦ ʜʦʩʷʛʥʫʪʝ ʚ ʨʘʤʢʘʭ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ ʦʭʦʧʣʝʥʥʷ ʘʫʜʠʪʦʨʽʾ. 

Frequency - ʯʘʩʪʦʪʘ ʧʦʢʘʟʽʚ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʘʙʦ ʟʘ ʚʩʶ 

ʢʘʤʧʘʥʽʶ. 

ʅʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨ RF = 5 ʟʥʘʯʠʪʴ, ʱʦ ʢʦʞʥʦʤʫ ʚʽʜʚʽʜʫʚʘʯʫ ʩʘʡʪʫ ʨʝʢʣʘʤʥʠʡ 

ʙʘʥʝʨ ʙʫʜʝ ʧʦʢʘʟʘʥʠʡ ʥʝ ʙʽʣʴʰʝ ʧ'ʷʪʠ ʨʘʟ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ 

ʯʘʩʪʦʪʦʶ ʩʧʨʠʡʥʷʪʪʷ ʨʝʢʣʘʤʠ ʪʘ ʦʭʦʧʣʝʥʥʷʤ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ, ʧʦʢʘʟʥʠʢ ʈʌ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ. 

 
ʈʠʩ. 4 ʄʦʜʫʣʴ çReach and Frequencyè 

ɺʠʩʥʦʚʢʠ. 

ʎʠʬʨʦʚʽ ʧʘʥʝʣʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʢʣʘʤʠ ʥʘ ʥʦʩʽʷʭ ʟʦʚʥʽʰʥʴʦʾ 

ʨʝʢʣʘʤʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ INFOPANEL ʪʘ ANALITYC ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʦʚʥʽʥhʴʦʾ 

ʨʝʢʣʘʤʠ ʙʫʣʠ ʫʩʧʽʰʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʥʝʦʙʭʽʜʥʠʤʠ ʤʦʜʫʣʷʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ 

ʧʘʥʝʣʝʡ. 

ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʝʦ ʨʦʣʠʢʠ. 

ʇʽʜʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʪʝʥʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾ (OTS) ʜʣʷ ʮʠʬʨʦʚʠʭ ʧʘʥʝʣʝʡ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
1. InfoPanel [http://www.doors-c.com.ua/infopanel/] ð 2019. 

  

http://www.doors-c.com.ua/infopanel/
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ʋɼʂ 004.51 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʄʆɹɯʃʔʅʆɻʆ ɼʆɼɸʊʂɸ ɼʃʗ ʆɹʃɯʂʋ 

ɺʃɸʉʅʀʍ ɺʀʊʈɸʊ 

ʗʨʝʤʯʫʢ ʖ. ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

ɸʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʆʙʣʽʢ ʚʣʘʩʥʠʭ ʚʠʪʨʘʪ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʪʘʢ ʷʢ 

ʢʦʞʥʦʛʦ ʜʥʷ ʤʠ ʚʠʪʨʘʯʘʻʤʦ ʷʢʽʩʴ ʢʦʰʪʠ, ʢʦʣʠʩʴ ʙʽʣʴʰʝ, ʢʦʣʠʩʴ ʤʝʥʰʝ, ʘʣʝ ʟ ʪʘʢʠʤ 

ʰʚʠʜʢʠʤ ʨʠʪʤʦʤ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʦʩʦʙʣʠʚʦ ʩʪʫʜʝʥʪʩʴʢʦʛʦ, ʩʪʘʻ ʚʩʝ ʚʘʞʯʝ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʚʠʪʨʘʪʘʤʠ, ʘ ʦʩʦʙʣʠʚʦ ʟʥʘʪʠ ʱʦ ʽ ʢʦʣʠ ʪʠ ʚʠʪʨʘʪʠʚ. ɯ ʚ ʢʽʥʮʽ ʤʽʩʷʮʷ ʟʘʣʠʰʘʪʴʩʷ ʪʽʣʴʢʠ 

ʜʫʤʘʪʠ, çʢʫʜʠ ʚʩʝ ʧʦʜʽʣʦʩʷ?è. 

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʠʥʢʫ ʟ ʧʦʜʽʙʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʦʙʣʽʢʫ, ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ ʾʭ 

ʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ, ʘʣʝ ʫ ʢʦʞʥʽʡ ʟ ʥʠʭ ʻ ʩʚʦʾ ʤʽʥʫʩʠ: 

¶ ɿʘʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 

¶ ʅʝʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ 

¶ ʅʝ ʤʘʻ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʪʦʙʪʦ ʢʦʨʠʩʪʫʚʘʯʫ ʚʩʝ ʧʨʠʭʦʜʠʪʴʩʷ ʚʚʦʜʠʪʠ ʩʘʤʦʩʪʽʡʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʝʟ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʚʝʜʝʥʥʷ ʚʪʨʘʯʘʻʪʴʩʷ ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʫ 

ʭʦʪ̔ʣʦʩʷ ʚʠʨʽʰʠʪʠ ʮʠʤ ʧʨʦʜʫʢʪʦʤ, ʘ ʩʘʤʝ ï ʟʨʦʙʠʪʠ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʚʠʪʨʘʪʘʤʠ ʷʢʦʤʦʛʘ 

ʧʨʦʩʪʽʰʠʤʠ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɼʣʷ ʮʴʦʛʦ ʥʘʰʘ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʙʝʟʢʦʰʪʦʚʥʦʶ, ʤʘʪʠʤʝ ʟʨʫʯʥʠʡ ʽ ʭʦʨʦʰʠʡ 

ʽʥʪʝʨʬʝʡʩ, ʟʤʦʞʝ ʟʯʠʪʫʚʘʪʠ ʯʝʢʠ ʟ ʬʦʪʦ, ʱʦ ʧʦʚʠʥʥʦ ʥʘʡʙʽʣʴʰʝ ʜʦʧʦʤʦʛʪʠ ʟʚʠʯʘʡʥʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʟʘʩʦʙʠ ʷʢ: 

¶ ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java 

¶ Android SDK 

¶ Firebase 

¶ CSS ʪʘ XML . 

Android SDK ï ʫʥ̔ʚʝʨʩʘʣʴʥʠʡ ʟʘʩʽʙ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ Android. ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʨʝʜʘʢʪʦʨʽʚ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʻ 

ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʫʩʢʘʪʠ ʪʝʩʪʫʚʘʥʥʷ 

ʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʠʭʽʜʥʠʭ ʢʦʜʽʚ, ʦʮʽʥʶʚʘʪʠ ʨʦʙʦʪʫ ʜʦʜʘʪʢʫ ʚ ʨʝʞʠʤʽ ʩʫʤʽʩʥʦʩʪʽ ʟ ʨʽʟʥʠʤʠ 

ʚʝʨʩʽʷʤʠ ʆʉ Android ʽ ʜʠʚʠʪʠʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʇʽʜʪʨʠʤʫʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ: 

¶ ʄʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ 

¶ ʇʣʘʥʰʝʪʠ 

¶ ʂʦʤʧôʶʪʝʨʠ 

¶ ʉʫʯʘʩʥʽ ʘʚʪʦʤʦʙʽʣʽ ʟ ʙʦʨʪʦʚʠʤʠ ʢʦʤʧôʶʪʝʨʘʤʠ ʥʘ ʙʘʟʽ ʆʉ Android 

¶ ʊʘ ̔ʥʰʝ. 

Firebase ð ʮʝ ʧʣʘʪʬʦʨʤʠ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʪʘ ʚʝʙ- ʟʘʩʪʦʩʫʥʢʽʚ. Firebase 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟ 2011 ʨʦʢʫ ʢʦʤʧʘʥʽʻʶ Firebase Inc., ʷʢʘ ʙʫʣʘ ʧʨʠʜʙʘʥʘ Google ʫ 2014. 

ɺʢʣʶʯʘ̒ ʚ ʩʝʙʝ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘʢʠʭ ʷʢ : Firebase Analytics, Firebase Cloud 

Messaging, Firebase Auth, Realtime Database, Firebase Storage ʪʘ ML Kit.  

ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʣʦʚʥʠʢʘ ʩʠʩʪʝʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ, ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 
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ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʠʥʘ ʢʦʜʫ ʨʝʘʣʽʟʘʮʽʾ ʢʣʘʩʫ çʏʝʢè. 

public class ShoppingCheck { 

    private String checkNO; 

    private String tovarName; 

    private double checkSum; 

    private String date;     

    public ShoppingCheck(String checkNO, String tovarName, double checkSum, String 

date){ 

        this.checkNO = checkNO; 

        this.tovarName = tovarName; 

        this.checkSum = checkSum; 

        this.date = date;    } 

    public String getCheckNO() { 

        return checkNO;    } 

    public double getCheckSum() { 

        return checkSum;}  

    public void setCheckNO(String checkNO) { 

        this.checkNO = checkNO;    } 

    public void setCheckSum(double checkSum) { 

        this.checkSum = checkSum;    } 

ʈʠʩ. 2 ʈʝʘʣʽʟʘʮʽʷ ʢʣʘʩʫ çʏʝʢè 

ɺʀʉʅʆɺʂʀ 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʝʩʪʠ ʦʙʣʽʢ ʩʚʦʾʭ ʚʠʪʨʘʪ. ɺʦʥʘ 

ʜʦʟʚʦʣʠʪʴ ʚʚʦʜʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʤʽʩʷʮʴ, ʟʘʧʦʚʥʶʚʘʪʠ ʱʦʜʝʥʥʽ 

ʚʠʪʨʘʪʠ ʪʘ ʟʯʠʪʫʚʘʪʠ ʯʝʢʠ ʢʘʤʝʨʦʶ. ʊʘʢʦʞ ʤʦʞʥʘ ʙʫʜʝ ʧʝʨʝʛʣʷʥʫʪʠ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʚʠʪʨʘʪʘʤ ʟʘ ʤʽʩʷʮʴ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʧʝʚʥʽ ʟʚʽʪʠ, ʷʢʽ ʢʦʨʦʪʢʦ ʦʧʠʰʫʪʴ ʾʭ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʦʢʫʤʝʥʪʘʮʽʷ Java: [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.oracle.com/en/java/ 

  

https://docs.oracle.com/en/java/
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SECTION 4. MODERN TECHNOLOGYS OF DESIGN  COMPUTER SYSTEMS AND 

NETWORK S / ʉɽʂʎɯʗ 4. ʉʋʏɸʉʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ ɯ ʄɽʈɽɾ 

ʋɼʂ 004.42 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʊɸ ɼɯɸɻʅʆʉʊʀʂʀ ɹɽɿʇɽʂʀ ɸɺʊʆʊʈɸʅʉʇʆʈʊʋ 

ɹʦʞʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʝʣʝʤʙʦʚʩʴʢʠʡ ʄ.ʄ. 

ɸʥʦʪʘʮʽʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʱʦʨʽʯʥʦ ʚ ʋʢʨʘʾʥʽ ʢʨʘʜʫʪʴ ʚʽʜ 4000 ʪʠʩ̫ ʯ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʜʦ ʧʦʨʽʚʥʷʥʥʷ ʚ ʉʐɸ ʧʦʢʘʟʥʠʢ ʚʽʜ 800ʪʠʩ. ʜʦ 1 ʤʣʥ ʥʘ ʨʽʢ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʟʣʦʤ ʽ 

ʚʠʢʨʘʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʚʠʪʨʘʯʘʻʪʴʩʷ 60 ʩʝʢʫʥʜ, ʽʥʦʜʽ ʟʣʦʜʽʻʚʽ ʜʦʩʪʘʪʥʴʦ 15 ʩʝʢʫʥʜ ʷʢʱʦ 

ʘʚʪʦʤʦʙʽʣʴ ʥʝ ʥʘ ʯʘʩʽ ʟʘ ʩʫʯʘʩʥʠʤʠ ʥʦʨʤʘʤʠ ʙʝʟʧʝʢʠ, ʘ ʽʥʦʜʽ ʥʘ ʟʣʦʤ ʜʦʨʦʛʠʭ ʽʥʦʤʘʨʦʢ 

ʧʦʪʨʽʙʥʦ 10-15 ʭʚʠʣʠʥ, ʱʦ ʻ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤ ʯʘʩʦʤ. 

ɸʚʪʦʚʠʨʦʙʥʠʢʠ ʦʩʥʘʱʫʶʪʴ ʩʚʦʾ ʘʚʪʦʤʦʙʽʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʥʘʣʴʥʦʛʦ ʮʽʥʥʠʢʘ, 

ʘʣʝ ʥʘʚʽʪʴ ʚ ʧʨʝʤʽʫʤ ʘʚʪʦʤʦʙʽʣʷʭ ʩʠʩʪʝʤʘ ʙʝʟʧʝʢʠ ʤʦʞʝ ʙʫʪʠ ʟʣʘʤʘʥʘ. ʇʽʜʩʫʤʦʢ ʜʦʩʠʪʴ 

ʧʨʦʩʪʠʡ - ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ ʷʢʘ ʚʘʨʪʽʩʪʴ ʘʚʪʦ, ʧʠʪʘʥʥʷ ʪʽʣʴʢʠ ʚ ʯʘʩʽ ʟʣʦʤʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʧʦ ʫʩʪʘʥʦʚʢʠ 

ɸʥʪʠʫʛ̔ʥ ʩʠʩʪʝʤ, ʚ ʷʢʽ ʚʭʦʜʠʪʴ ʤʝʭʘʥʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʘʚʪʦʤʦʙʽʣʴ, 

ʥʘʧʨʠʢʣʘʜ ʙʣʦʢʫʚʘʥʥʷ ʂʇʇ ʩʧʝʮʽʘʣʴʥʠʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʚʩʝʨʝʜʠʥʫ ʟʘʤʢʦʤ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʣʝʢʪʨʦʥʽʢʫ ʘʚʪʦ ʩʧʝʮʽʘʣʴʥʠʭ ʧ̔ʜʢʦʤʧôʶʪʝʨʦʚʽ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʙʣʦʢʫʚʘʥʥʷ ʙʫʜʴ-ʪʦ ʙʝʥʟʦʥʘʩʦʩʘ ʘʙʦ ʧʝʜʘʣʽ ʘʢʩʝʣʝʨʘʪʦʨʘ ʷʢʱʦ ʪʘʢʘ ʻ ʝʣʝʢʪʨʦʥʥʦʾ, 

ʚʽʜʩʪʝʞʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʽ ʪ.ʜ. 

ʗʢʘ ʚʘʨʪʽʩʪʴ ʩʠʩʪʝʤ ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ? ɹʘʟʦʚʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʧʨʦʛʨʘʤʥʫ ʙʣʦʢʫʚʘʥʥʷ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 1000ʛʨʥ, ʧʨʦʛʨʝʩʠʚʥʽ ʩʠʩʪʝʤʠ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʽʜʜʘʣʝʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʦʙʽʣʷ ʽ ʚʽʜʩʪʝʞʝʥʥʷʤ ʡʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ 5000 ʛʨʥ ʟ ʱʦʤʽʩʷʯʥʠʤ ʦʥʣʘʡʥ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʩʪʘʪʠʩʪʠʢʫ ʘʚʪʦ ʚʠʢʨʘʜʝʥʥʷ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʘʙʩʦʣʶʪʥʦ ʢʦʞʝʥ ʘʚʪʦʤʦʙʽʣʴ ʙʝʟ ʚʠʥʷʪʢʫ ʥʝʦʙʭʽʜʥʦ ʦʩʥʘʱʫʚʘʪʠ ʜʦʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʦʶ 

ʙʝʟʧʝʢʠ, ʛʦʣʦʚʥʠʡ ʢʨʠʪʝʨʽʡ - ʮ̔ ʥʘ / ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩ̫  ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ ʘʥʪʠ 

ʚʠʢʨʘʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʦʤ ʧʦʨʽʚʥʷʥʥʦʾ ʟ ʧʨʦʧʦʟʠʮʽʷʤʠ ʚʽʜ ʚʝʣʠʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʟ ʮʽʥʦʶ ʚ 2-3 ʨʘʟʠ ʤʝʥʰʝ ʽ ʙʽʣʴʰ, ʘ ʪʘʢʦʞ ʛʦʣʦʚʥʝ ʱʦ ʮʷ ʩʠʩʪʝʤʘ ʙʫʜʝ 

ʘʚʪʦʥʦʤʥʘ ʽ ʥʝ ʚʠʤʦʛʣʠʚʘ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʠʩʧʝʪʯʝʨʽʚ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʨʷʜ 

ʧʝʨʝʚʘʛ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʘʤʠ [1]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʦʯʘʪʢʦʚʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ, ʛʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʾ ʻ 

ʜʠʩʪʘʥʮʽʡʥʝ ʙʣʦʢʫʚʘʥʥʷ ʜʚʠʛʫʥʘ. 

GPS ʚʽʜʩʪʝʞʝʥʥʷ ʘʚʪʦ, ʟʙʽʨ ʚʩʽʭ ʜʘʥʠʭ ʟ ʛʦʣʦʚʥʦʛʦ çʤʦʟʢʫè ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʷ 

ʽ ʢʦʤʬʦʨʪʥʝ ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʘʜʽʫʩʘ ʚʣʘʩʥʠʢʘ 

ʘʚʪʦ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ (ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ) ʩʠʩʪʝʤʠ, ʤʦʞʣʠʚʽʩʪʴ ʟʣʦʤʫ 

(ʙʝʟʧʝʢʘ ʢʦʨʦʪʢʦ), ʘʚʪʦʥʦʤʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʟ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʩʴʦʛʦ ʦʧʠʩʘʥʦʛʦ. 

ʇʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʟʜʘʪʥʠʡ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮ̔ ʶ ʧʦ GSM-

ʤʦʜʫʣʷ ʚʽʜ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʪʘʢʠʭ ʷʢ: GPS-ʤʦʜʫʣʴ, ʨʝʣʝ-ʞʠʚʣʝʥʥʷ, ʤʦʜʫʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ OBD-2 ʽ ʣʦʢʘʣʴʥʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ ʟ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ Wi-Fi ʤʦʜʫʣʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʥʠʢʘ ʟʘ ʫʥʽʢʘʣʴʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ 

ʤʦʙ̔ʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʥʘʜʘʣʽ ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʙʝʥʟʦʥʘʩʦʩʘ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʪʘʢʦʞ ʥʘ 

ʚʠʧʘʜʦʢ ʧʝʨʝʰʢʦʜ Wi-Fi ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʠʭʦʚʘʥʫ NFC ʤʽʪʢʫ ʚ ʜʚʝʨʥʠʡ ʢʘʨʪʽ ʘʚʪʦʤʦʙʽʣʷ 

ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʇʦ-ʜʨʫʛʝ, ʥʝʦʙʭʽʜʥʝ ʜʞʝʨʝʣʦ ʧʝʨʝʪʚʦʨʶʻ ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʟ ʙʣʦʢʫ ʩʠʩʪʝʤʠ 

ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ ʢʽʥʮʝʚʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʮʠʤ ʜʞʝʨʝʣʦʤ ʙʫʚ ʦʙʨʘʥʠʡ Telegram 

ʤʝʩʝʥʜʞʝʨ ʧʨʘʮʶʻ ʥʘ ʧʨʦʪʦʢʦʣʽ MTProto ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʦʨʠʛʽʥʘʣʴʥʘ ʢʦʤʙʽʥʘʮʽʷ 

ʩʠʤʝʪʨʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ AES, ʧʨʦʪʦʢʦʣ ɼʽʬʬʽ-ʍʝʣʣʤʘʥʘ ʜʣʷ ʦʙʤʽʥʫ 2048-

ʙʽʪʥʠʤʠ RSA-ʢʣʶʯʘʤʠ ʤʽʞ ʜʚʦʤʘ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʨʷʜ ʭʝʰ-ʬʫʥʢʮʽʡ. ʇʨʦʪʦʢʦʣ ʜʦʧʫʩʢʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ end-to-end ʟ ʦʧʮʽʦʥʘʣʴʥʦʶ ʟʚʽʨʢʦʶ ʢʣʶʯʽʚ. 

ʗʢ ʩʘʤʝ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʽ ʫʧʨʘʚʣʷʪʠ ʩʠʩʪʝʤʦʶ ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʷ? ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Telegram Bot-ʘ ʟʜʘʪʥʦʛʦ ʥʘʜʘʪʠ ʜʦʩʪʫʧʥʠʡ 

ʽ ʥʘʦʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʷ, ʡʦʛʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʧʦʚʥʠʡ ʧʘʢʝʪ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʚʩʽʭ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦ ʽ ʜʠʩʪʘʥʮʽʡʥʫ ʙʣʦʢʫʚʘʥʥʷ ʟʘʧʫʩʢʫ 

ʜʚʠʛʫʥʘ ʰʣʷʭʦʤ ʚʽʜʢʣʶʯʝʥʥʷ ʙʝʥʟʦʥʘʩʦʩʘ ʯʝʨʝʟ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʣʝ. 

ʗʢʘ ʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ Telegram Bot-a ʽ uptime ʤʝʨʝʞʽ? 

ɿʘ 6 ʨʦʢʽʚ ʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, Telegram ʞʦʜʥʦʛʦ ʨʘʟʫ ʥʝ ʙʫʚ ʟʣʘʤʘʥʠʡ, uptime ʤʘʡʞʝ 

ʜʦʨ̔ʚʥʶʻ 100%. ɸʚʪʦʨʠʟʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ Bot-ʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ 

ʩʧʝʮʽʘʣʴʥʠʤ ʫʥʽʢʘʣʴʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʟʛʝʥʝʨʫʚʘʚ ʩʝʨʚʽʩʽʚ Telegram-ʘ ʦʜʥʦʛʦ ʨʘʟʫ 

ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʤʝʨʝʞʽ ʤʝʩʝʥʜʞʝʨʘ, ʮʝ 100% ʛʘʨʘʥʪʽʷ ʪʦʛʦ, ʱʦ Bot-ʤʫ 

ʟʤʦʞʝ ʫʧʨʘʚʣʷʪʠ ʪʽʣʴʢʠ ʚʣʘʩʥʠʢ ʩʠʩʪʝʤʠ ʘʥʪʠ ʚʠʢʨʘʜʝʥʥʷ [2]. 

ɺʟʘʻʤʦʜʽʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʤʽʥʽ-

ʢʦʤʧ'ʶʪʝʨʘ Raspberry Pi 3-ʛʦ ʧʦʢʦʣʽʥʥʷ [3], ʷʢʠʡ ʟ ʩʝʙʝ ʷʚʣʷʻ ʘʙʩʦʣʶʪʥʦ ʽʜʝʥʪʠʯʥʠʡ 

ʢʦʤʧ'ʶʪʝʨ ʨʽʚʥʠʡ ʧʦ ʬʫʥʢʮʽʦʥʘʣʫ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʇʂ, ʘʣʝ ʟʘ ʨʦʟʤʽʨʘʤʠ ʷʢ ʙʘʟʦʚʘ 

ʢʨʝʜʠʪʥʘ ʢʘʨʪʘ. Raspberry Pi ʤʘʻ ʽʥʪʝʛʨʦʚʘʥʠʡ Wi-Fi Bluetooth ʤʦʜʫʣʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʠʪʠ ʯʠ ʻ ʚ ʨʘʜʽʫʩʽ ʨʦʙʦʪʠ ʤʦʜʫʣʽʚ ʚʣʘʩʥʠʢ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʟʚʦʣʠʪʴ ʨʦʟʙʣʦʢʫʚʘʪʠ 

ʙʝʥʟʦʥʘʩʦʩ ʘʚʪʦʤʦʙʽʣʷ, ʷʢ ʪʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯ ʟʘʣʠʰʘʻ ʜʽʘʧʘʟʦʥ ʨʦʙʦʪʠ ʤʦʜʫʣʽʚ - 

ʙʝʥʟʦʥʘʩʦʩ ʙʣʦʢʫʻʪʴʩʷ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʫʥʽʢʘʣʴʥʠʤ MAC 

ʘʜʨʝʩʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ɼʦ Raspberry Pi ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʠʡ GSM-GPS ʽ OBD 2 

ʤʦʜʫʣʽ, ʽ ʨʝʣʝ ʭʘʨʯʫʚʘʥʥʷ, GSM ʙʫʜʝ ʭʦʩʪʠʪʠ Telegram Bot, GPS ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, OBD 2 ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʘʚʪʦʤʦʙʽʣʷ, ʘ 

ʨʝʣʝ ʞʠʚʣʝʥʥʷ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʙʣʦʢʫʚʘʥʥʷ / ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʙʝʥʟʦʥʘʩʦʩʘ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 

ʘʚʪʦʤʦʙʽʣʷ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʙʽʣʴʰ ʜʦʨʦʞʯʽ ʪʘ ʽʥʢʦʣʠ 

ʩʫʤʥʽʚʥʽ ʘʥʘʣʦʛʠ. ɿʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʜʽʡʥ̔ ʩʪʴ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ.  
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ʂʆʄʇôʖʊɽʈʅɸ ʉʀʉʊɽʄɸ ʅɸ ɹɸɿɯ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈɯɺ ʊɸ ʄɯʂʈʆ-ʇʂ 

ɹʫʥʝʮʢʫʣ ɸ.ɺ., ʄʽʩʶʨʘ ʄ.ɼ., ɼʦʩʞʘʥʦʚʘ ɸ.ɸ. 

ɺʩʪʫʧ 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʯʘʩʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʻ ʟʨʦʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʘʛʨʝʛʘʪʽʚ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʢʦʥʪʨʦʣʴ 

ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ [1-2]. 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʦʢʨʽʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʥʘʙʫʚʘ ̒

IoT ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ 

ʢʦʤʧʘʥʽʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘ ʨʠʥʢʫ ʨʽʟʥʦʤʘʥʽʪʥ ̔ʨʽʰʝʥʥʷ ʫ ʮʽʡ ʩʬʝʨʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ IoT 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʩʧʨʦʩʪʠʪʠ ʞʠʪʪʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ. ʋʩʝ ʮʝ 

ʩʪʚʦʨʶʻ ʯʫʜʦʚʽ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʛʘʣʫʟʽ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘ ʨʠʥʢʫ ʻ ʙʝʟʣʽʯ IoT 

ʧʨʠʩʪʨʦʾʚ, ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʤʽʥʽ ʢʦʤʧôʶʪʝʨʽʚ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʅʘ ʞʘʣʴ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʙʘʟʦʶ, ʘ 

ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʪʘʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʻ ʜʦʩʠʪʴ 

ʨʦʟʨʽʟʥʝʥʦʶ [3]. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ 

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʠʧʫ Arduino (ʾʭ ʘʥʘʣʦʛʽʚ) ʪʘ ʤʽʢʨʦ-ʇʂ Raspberry Pi, 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʭ ʬʫʥʢʮʽʡ. 

ɺ ʨʦʙʦʪʽ ʧʣʘʥʫʻʪʴʩʷ ʜʦʩʣʽʜʠʪʠ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʜʝ ʮʝʥʪʨʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ  ̒ʧʣʘʪʬʦʨʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʥʘ ʙʘʟʽ Arduino ʪʘ Raspberry Pi (ʾʭ 

ʘʥʘʣʦʛʽʚ) ʷʢ ʝʣʝʤʝʥʪ̔ʚ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʦʶ ɯʦʊ, ʥʘ ʙʦʨʪʫ ʷʢʠʭ 

ʙʫʜʝ ʦʨʛʘʥʽʟʦʚʘʥʠʡ TELNET-ʢʣʽʻʥʪ, ʜʣʷ ʧʨʠʡʦʤʫ ʧʝʚʥʠʭ ʢʦʤʘʥʜ ʧʦ ʥʝʛʘʡʥʦʤʫ 

ʚʠʢʦʥʘʥʥʶ ʧʝʚʥʠʭ, ʝʢʩʪʨʝʥʠʭ ʟʘʚʜʘʥʴ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʽ ʚʠʢʦʥʫʶʯʽ ʤʝʭʘʥʽʟʤʠ: ʝʣʝʢʪʨʠʯʥʽ ʜʚʠʛʫʥʠ, 

ʩʝʨʚʦʧʨʠʚʦʜʠ, ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ. ʗʢ ʦʙʣʘʩʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʦʙʦʣʦʥʢʘ bash ʥʘ ʙʘʟʽ ʈʉ-ʩʫʤʽʩʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ, ʉ++, Python ʘʙʦ ʽʥʰʠʭ. 

ɺ ʮʠʭ ʚʫʟʣʘʭ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʦʙʨʦʙʢʘ ʩʠʪʫʘʮʽʡ ʪʘ ʚʠʙʽʨ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʩʮʝʥʘʨʽʚʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠʢʣʘʜ 

ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ ʤʽʢʨʦ-ʇʂ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ɯʦʊ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʢʣʘʜʥʦʛʦ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʃɽʃ 
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ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ɺɯɼɼɸʃɽʅʆɻʆ ɼʆʉʊʋʇʋ ɼʆ ʂʆʈʇʆʈɸʊʀɺʅʆɰ  

ʄɽʈɽɾɯ ɼʃʗ BYOD ʇʈʀʉʊʈʆɰɺ 

ɻʣʫʢhʦʚʘ ʊ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɯʩʘʯʝʥʢʦ ɻ.ɺ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʙʽʣʴʰʽʩʪʴ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ ʥʘʜʘʚʘʣʠ ʩʚʦʾʤ ʧʨʘʮʽʚʥʠʢʘʤ 

ʤʦʞʣʠʚʽʩʪʴ  ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʆʩʪʘʥʥʷ ʪʝʥʜʝʥʮʽʷ, Bring Your Own Device (BYOD), ʨʦʟʰʠʨʶʻ ʢʦʥʮʝʧʮʽʶ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʨʦʙʦʪʠ, ɦ ʦʙ ʜʦʟʚʦʣʠʪʠ ʧʨʠʩʪʨʦʷʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ BYOD ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʛ ʷʢ ʜʣʷ ʧʨʘʮʽʚʥʠʢʘ, ʪʘʢ  ̔

ʜʣ ̫ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʪʝ ʚʩʝ ʦʜʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʨʠʟʠʢʚ̔. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʧʨʠʩʪʨʦʾ 

ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʥʘʙʘʛʘʪʦ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʥʽʞ ʢʦʨʧʦʨʘʪʠʚʥʽ ʧʨʠʩʪʨʦʾ, ʥʘʚʽʪʴ 

ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ BYOD ʧʦʣʽʪʠʢʠ. ʉʘʤʝ ʪʦʤʫ ʤʝʪʦʜ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʤʘʻ ʙʫʪʠ 

ʨʝʪʝʣʴʥʦ ʧʽʜ̔ʙʨʘʥʠʡ.    

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ ʥʘ ʦʩʥʦʚʽ ʭʾ 

ʘʨʭʽʪʝʢʪʫʨ: ʪʫʥʝʣʶʚʘʥʥʷ, ʧʦʨʪʘʣʠ, ʜʦʩʪʫʧ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʪʘ ʧʨʷʤʠʡ 

ʜʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʫ. ʋʩʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʜʝʷʢʽ ʩʧʽʣʴʥʽ ʨʠʩʠ: ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʽʟʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʢʣʽʻʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʚʾ; ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ; ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʠʧʪʦʛʨʘʬʽʶ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʧʨʠ ʾʭ 

ʧʝʨʝʜʘʯʽ; ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʽʚʥʠʢʘʤ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʥʘ ʢʣʽʻʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʷʭ.  

ʊʫʥʝʣʶʚʘʥʥʷ. ɹʘʛʘʪʦ ʤʝʪʦʜʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʫʥʝʣʴ ʟʚ'ʷʟʢʫ 

ʤʽʞ ʚʽʜʜʘʣʝʥʠʤ ʢʣʽʻʥʪʩʴʢʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʩʝʨʚʝʨʦʤ ʦʨʛʘʥʽʟʘʮʽʾ, ʯʝʨʝʟ ʷʢʠʡ ʽʥʬʦʨʤʘʮʽʷ 

ʤʦʞʝ ʟʘʭʠʱʝʥʦ ʧʝʨʝʜʘʚʘʪʠʩʷ ʯʝʨʝʟ ʧʫʙʣʽʯʥʫ ʤʝʨʝʞʫ (ɯʥʪʝʨʥʝʪ). ʊʫʥʝʣʽ ʫ ʢʦʤʙʽʥʘʮʽʾ ʽʟ 

ʰʠʬʨʫʚʘʥʥʷʤ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥ̔ ʧʨʠʚʘʪʥ ̔ ʤʝʨʝʞ ̔ (VPN). ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʪʫʥʝʣʶ ʧʨʘʮʽʚʥʠʢ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʘʛʘʪʴʦʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ VPN, ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʦʪʨʽʙʥʠʡ VPN ʧʨʦʪʦʢʦʣ ʥʘ ʩʚʦʾʭ ʢʣʽʻʥʪʩʴʢʠʭ 

ʧʨʠʩʪʨʦʷʭ. 

ʊʫʥʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʠhʬʨʫʚʘʥʥʷ ʜʣ̫ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ 

ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽ ʾʤʽʞ ʢʣʽʻʥʪʩʴʢʠʤ ʧʨʠʩʪʨʦʻʤ  ̔ʩʝʨʚʝʨʦʤ, ʘ ʪʘʢʦʞ ʪʫʥʝʣ ̔ʤʦʞʫʪʴ 

ʘʫʪʝʥʪʠʬʽʢʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ  ̔ ʚʠʢʦʥʫʚʘʪʠ ʽʥʰʽ 

ʬʫʥʢʮʽ ʾʙʝʟʧʝʢʠ. ʐʣʶʟ VPN ʢʝʨʫ ̒ʜʦʩʪʫʧʦʤ ʜʦ ʯʘʩʪʠʥ ʤʝʨʝʞʽ ʪʘ ʪʠʧʘʤʠ ʜʦʩʪʫʧʫ, ʷʢʽ 

ʦʪʨʠʤʫʻ ʚʽʜʜʘʣʝʥʠʡ↑ ʢʣʽʻʥʪ ʧʽʩʣʷ ʘʫʪʝʥʪʠʬʽʢʘʮʽ.ʾ 

ʇʦʨʪʘʣʠ ʜʦʜʘʪʢʽʚ. ʇʦʨʪʘʣ - ʮʝ ʩʝʨʚʝʨ, ʷʢʠʡ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʦʜʥʦʛʦ ʘʙʦ ʙʽʣʴʰʝ 

ʜʦʜʘʪʢʽʚ ʯʝʨʝʟ ʦʜʠʥ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ̔ ʥʪʝʨʬʝʡʩ. ɹʽʣʴʰʽʩʪʴ ʧʦʨʪʘʣʽʚ ̒  ʚʝʙ ʜʦʜʘʪʢʘʤʠ - ʜʣʷ 

ʥʠʭ ʢʣʽʻʥʪ ʧʦʨʪʘʣʫ  ̒ʟʚʠʯʘʡʥʠʤ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ 

ʜʦʜʘʪʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʧʦʨʪʘʣʫ  ̔ʚʽʥ ʟʜʽʡʩʥʶʻ ʟʚ'ʷʟʦʢ ʟ ʩʝʨʚʝʨʦʤ ʜʦʜʘʪʢʽʚ ʫ 

ʨʘʤʢʘʭ ʦʨʛʘʥʽʟʘʮʽ.ʾ 

ʇʦʨʪʘʣʠ ʟʘʭʠʱʘʶʪ ɹ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʢʣʽʻʥʪʩʴʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʧʦʨʪʘʣʦʤ, 

ʟʘʙʝʟʧʝʯʫʁʪʴ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʦʱʦ. ʋ ʚʠʧʘʜʢʫ ʪʫʥʝʣʶʚʘʥʥʷ, 

ʢʣʽʻʥʪʩʴʢʽ ʜʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʢʣʽʻʥʪʽ, ʘ ʫ ʚʠʧʘʜʢʫ ʧʦʨʪʘʣʫ ï ʥʘ ʧʦʨʪʘʣʴʥʦʤʫ ʩʝʨʚʝʨʽ. 

ɺʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ. ʊʘʢʽ ʜʦʜʘʪʢʠ ʜʘʁʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʩʪʘʥʮʽʡʥʦ ʢʝʨʫʚʘʪʠ ʧʝʚʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ, ʥʘʡʯʘʩʪʽʰʝ - ʚʣʘʩʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʚ ʦʬʽʩʽ 

ʦʨʛʘʥʽʟʘʮʽ.ʾ ɺʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʦʪʨʠʤʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʧʨʦʛʨʘʤ ʪʘ ʜʘʥʠʭ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʜʦʩʪʫʧʥʽ ʟ ʢʦʤʧ'ʶʪʝʨʘ ʚ ʦʬʽʩʽ.  

ɯʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʪʠʧʫ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ: ʧʨʷʤʠʡ (ʤʽʞ 

ʧʨʘʮʽʚʥʠʢʦʤ ʪʘ ʚʥʫʪʨʽʰʥʴʦʶ ʨʦʙʦʯʦʶ ʩʪʘʥʮʽʻʶ), ʘ ʪʘʢʦʞ ʥʝʧʨʷʤʠʡ (ʯʝʨʝʟ ʥʘʜʽʡʥʫ 

ʧʨʦʤʽʞʥʫ ʩʠʩʪʝʤʫ). ʇʨʷʤʠʡ ʜʦʩʪʫʧ ʯʘʩʪʦ ʥʝʤʦʞʣʠʚʠʡ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʘʙʦʨʦʥʷʻʪʴʩʷ 

ʙʘʛʘʪʴʤʘ ʙʨʘʥʜʤʘʫʝʨʘʤʠ. ʅʘʩʢʨʽʟʥʝ ʰʠʬʨʫʚʘʥʥʷ ʚʤʽʩʪʫ ʟʚ'ʷʟʢʫ ʧʨʠʭʦʚʘʥʦ ʚʽʜ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢʠʭ ʷʢ ʙʨʘʥʜʤʘʫʝʨʠ ʪʘ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ. ɼʣʷ 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʡ ʮʝ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ, ʪʦʤʫ ʧʨʷʤʽ ʟ'ʻʜʥʘʥʥʷ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʢʣʽʻʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʟʘʙʦʨʦʥʝʥʽ. ʅʝʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ 

ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ ʟʜʡ̔ʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʤʽʞʥʠʡ ʩʝʨʚʝʨ. ɹʝʟʧʝʢʘ ʮʴʦʛʦ 

ʧʨʦʤʽʞʥʦʛʦ ʩʝʨʚʝʨʘ  ̒ ʜʫʞʝ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʣʝʞʥʫ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʧʨʘʮʽʚʥʠʢʽʚ  ̔ ʟʘʧʦʙʽʛʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʟʘʰʠʬʨʦʚʘʥʦʛʦ ʪʨʘʬʽʢʫ ʚʽʜ 

ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʩʪʦʨʽʥ.  

ʉʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʻ ʫʙʝʟʧʝʯʠʪʠ ʢʦʞʥʫ 

ʚʥʫʪʨʽʰʥʶ ʨʦʙʦʯʫ ʩʪʘʥʮʽʶ, ʜʦʩʪʫʧʥʫ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʶ ʚʽʜʜʘʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʪʦʣʫ.  

ʇʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʫ. ʇʨʘʮʽʚʥʠʢ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʦʢʨʝʤʦ ʾ

ʧʨʦʛʨʘʤʠ ʥʘʧʨʷʤʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʩʪʫʧʥʘ ʟ ʧʫʙʣʽʯʥʦʛʦ ɯʥʪʝʨʥʝʪʫ. ɹʝʟʧʝʢʘ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʜʦʜʘʪʢʫ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʧʨʷʤʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤ ̒  ʚʝʙ-ʧʦʰʪʘ. ʇʨʘʮʽʚʥʠʢ ʟʘʧʫʩʢʘʻ ʚʝʙ-ʙʨʘʫʟʝʨ ̔  ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʚʝʙ-

ʩʝʨʚʝʨʘ, ʷʢʠʡ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʝʣʝʢʪʨʦʥʥʦ ʾʧʦʰʪʠ ʧʨʠ ʫʩʧʽʰʥʽʡ ʘʚʪʦʨʠʟʘʮʽʾ. ʇʨʷʤʠʡ 

ʜʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʽʚ ʧʨʠʡʥʷʪʥʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʪʽʣʴʢʠ ʷʢʱʦ ʩʝʨʚʝʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʝʨʠʤʝʪʨʽ ʤʝʨʝʞʽ ʦʨʛʘʥʽʟʘʮʽ ʾ(ʥʘʧʨʠʢʣʘʜ DMZ) ʘʙʦ ʚ ʭʤʘʨʽ, ʘʣʝ ʥʝ ʫ ʚʥʫʪʨʽʰʥʽʭ ʤʝʨʝʞʘʭ. 

ʊʘʙʣʠʮʷ 1 - ʇʦʨʽʚʥʷʥʥ̫ ʩʧʦʩʦʙʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ 
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ʅʝʦʙʭʽʜʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʢʣʽʻʥʪʩʴ-ʢʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
+ - + - 

ʐʠʬʨʫʚʘʥʥʷ ʪʨʘʬʽʢʫ + + + + 

ɺʘʨʽʘʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ + - - - 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʪʦʢʫ ʜʘʥʠʭ ʟ ʢʣʽʻʥʪʫ + - + + 

ʋʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʥʘ ʨʽʚʥʽ ʤʝʨʝʞʽ + - - - 

ʋʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʥʘ ʨʽʚʥʽ ʜʦʜʘʪʢʫ + + + + 

ʄʦʞʣʠʚʽʩʪʴ ʽʥʩʧʝʢʪʫʚʘʥʥʷ ʪʨʘʬʽʢʫ + + - + 

ʈʽʚʝʥʴ ʨʠʟʠʢʫ ʉʝʨʝʜʥʽʡ ʉʝʨʝʜʥʽʡ ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ 

ɿ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ ʪʘ ʛʥʫʯʢʠʤ ʜʣʷ BYOD ʧʨʠʩʪʨʦʾʚ  ̒

ʪʫʥʝʣʶʚʘʥʥʷ ʟ ʻʜʠʥʠʤ ʩʝʨʚʝʨʦʤ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʱʦ ʜʽʻ ʷʢ ʻʜʠʥʘ ʪʦʯʢʘ ʚʭʦʜʫ ʚ 

ʤʝʨʝʞʫ. ɹʝʟʧʝʢʘ ʩʝʨʚʝʨʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ  ̒ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʦʚʥʽʰʥʽʤ ʢʣʽʻʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʜʦ ʽʟʦʣʴʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʦʤʧʘʥʽʾ. ʆʨʛʘʥʽʟʘʮʽ ̫ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʩʝʨʚʝʨʠ 

ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʙʫʣʠ ʚʯʘʩʥʦ ʦʥʦʚʣʝʥʽ  ̔ʢʝʨʦʚʘʥʽ ʣʠʰʝ ʟ ʜʦʚʽʨʝʥʠʭ ʚʫʟʣʽʚ.  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. nvlpubs.nist.gov [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: Guide to Enterprise Telework, Remote 

Access, and Bring Your Own Device (BYOD) Security - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.800-46r2.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 

10.09.2019) 

2. comparitech.com [ɽʣʝʢʪʨʦʥʠʡ ʨʝʩʫʨʩ]: The Ultimate Guide to BYOD in 

2019 - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.comparitech.com/net-admin/ultimate-guide-to-byod/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 02.09.2019) 
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ʋɼʂ 004.77 

ɹʈɸʅɼʄɸʋɽʈʀ ï ʆʉʅʆɺɸ ʄɽʈɽɾɽɺʆɰ ɹɽɿʇɽʂʀ 

ɻʦʣʫʙôʷʪʥʽʢʦʚ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʣʦʟʚʘ ɸ.ɯ. 

ʆʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʠʩʪ ʚ ʛʣʠʙʠʥʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ  ̔

ʟʘʭʠʩʪʫ ʚʨʘʟʣʠʚʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʙʝʟʧʝʢʠ 

ʥʘ ʧʝʨʠʤʝʪʨʽ ʤʝʨʝʞʽ, ʚ ʩʘʤʽʡ ʤʝʨʝʞʽ  ̔ʥʘ ʢʽʥʮʝʚʠʭ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʷʭ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ.1 ʧʦʢʘʟʘʥʘ ʧʨʦʩʪʘ ʪʦʧʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʚ ʛʣʠʙʠʥʫ. 

 
ʈʠʩ. 1 ʇʨʦʩʪʘ ʪʦʧʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ʚ ʛʣʠʙʠʥʫ 

ʇʝʨʦh  ʁʣʽʥʽʻʁ  ʟʘʭʠʩʪʫ  ̒ʛʨʘʥʠʯʥʠʡ ʤʘʰʨʫʪʠʟʘʪʦʨ (R1). ɺʽʥ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʧʨʘʚʠʣ, 

ʱʦ ʚʢʘʟʫʶʪʴ, ʷʢʠʡ ʪʨʘʬʽʢ ʤʘʻ ʜʦʟʚʦʣʷʪʠʩʴ, ʘ ʷʢʠʡ ï ʟʘʙʦʨʦʥʷʪʠʩʴ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʻ ʚʩʽ 

ʧʽʜʢʣʶʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʥʘ ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ. 

ɼʨʫʛʦ  ʁ ʣʽʥʽʻʶ ʟʘʭʠʩʪʫ  ̒ ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ (Firewall). ʎʝ ʢʦʥʪʨʦʣʶʶʯʠʡ 

ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʜʦʜʘʪʢʦʚʫ ʬʽʣʴʪʨʘʮʽʶ  ̔ ʚʽʜʩʪʝʞʫʻ ʩʪʘʥ ʧʽʜʢʣʶʯʝʥʴ. ɺʽʥ 

ʟʘʙʦʨʦʥʷʻ ʽʥʽʮʽʶʚʘʥʥʷ ʧʽʜʢʣʶʯʝʥʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ (ʥʝʥʘʜʽʡʥʠʭ) ʤʝʨʝʞ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ 

(ʥʘʜʽʡʥʦʾ) ʤʝʨʝʞʽ  ̔ ʜʦʟʚʦʣʷʻ ʚʥʫʪʨʽʰʥʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʚʦʩʪʦʨʦʥʥʽ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʥʝʥʘʜʽʡʥʠʭ ʤʝʨʝʞ 

ɺʥʫʪʨʽʰʥʽʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʱʝ ʦʜʥʫ ʣʽʥʽʶ ʟʘʭʠʩʪʫ (R2). ʄʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ ʦʩʪʘʪʦʯʥʫ ʬʽʣʴʪʨʘʮʽʶ ʪʨʘʬʽʢʫ ʧʝʨʝʜ ʡʦʛʦ ʧʝʨʝʩʠʣʘʥʥʷʤ ʜʦ ʤʽʩʮʷ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ  ̔ ʙʨʘʥʜʤʘʫʝʨ ï ʮʝ ʥʝ ʻʜʠʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩ ̫ʚ 

ʟʘʭʠʩʪʽ ʚ ʛʣʠʙʠʥʫ. ɯʥʰʠʤʠ ʪʘʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ  ̒ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʴ (IPS), 

ʟʘʭʠʩʪ ʚʽʜ ʩʢʣʘʜʥʦʛʦ h ʢʽʜʣʠʚʦʛʦ ʇʆ (AMP), ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʝʙ-ʚʤʽʩʪʫ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʩʣʫʞʙʠ ̔ ʜʝʥʪʠʬʽʢʘʮʽʾ, ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʪʘ ̔ ʥʰʽ[1]. 

ɹʨʘʥʜʤʘʫʝʨ ï ʮʝ ʩʠʩʪʝʤʘ ʘʙʦ ʛʨʫʧʘ ʩʠʩʪʝʤ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʦʣʽʪʠʢʫ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʩʪʫʧʦʤ ʤʽʞ ʤʝʨʝʞʘʤʠ. 

ʇʝʨʝʚʘʛʠ: 

¶ ʩʪʽʡʢ ̔ʜʦ ʤʝʨʝʞʝʚʠʭ ʘʪʘʢ; 

¶ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʫ ʪʨʘʥʟʠʪʥʫ ʪʦʯʢʫ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤʠ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ 

ʤʝʨʝʞʘʤʠ  ̔ʟʦʚʥʽʰʥʽʤʠ ʤʝʨʝʞʘʤʠ, ʪʘʢ ʷʢ ʚʝʩʴ ʪʨʘʬʽʢ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʤʽʞʤʝʨʝʞʝʚʠʡ 

ʝʢʨʘʥ; 

¶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʽʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ; 

¶ ʟʘʧʦʙʽʛʘʶʪʴ ʜʦʩʪʫʧʫ ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʭʦʩʪʘʤ, 

ʨʝʩʫʨʩʽʚ  ̔ʜʦʜʘʪʢʽʚ. 

¶ ʙʣʦʢʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʘʥʠʭ ʚʽʜ ʩʝʨʚʝʨʽʚ  ̔ʢʣʽʻʥʪʽʚ; 

¶ ʟʥʠʞʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʧʦʜʽʣʫ ʙʽʣʴʰʦʩʪʽ 

ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʟ ʢʽʣʴʢʦʭ ʤʽʞʤʝʨʝʞʝʚʠʭ ʝʢʨʘʥʽʚ, ʢ̫ ̔  ̒ʚ ʤʝʨʝʞʽ. 

ɸʣʝ ʙʨʘʥʜʤʘʫʝʨʠ ʪʘʢʦʞ ʤʘʶʪʴ  ̔ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ: 

¶ ʥʝʧʨʘʚʠʣʴʥʦ ʥʘʣʘʰʪʦʚʘʥʠʡ ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʤʝʨʝʞʽ, ʥʘʧʨʠʢʣʘʜ ʩʪʘʪʠ ʻʜʠʥʦʶ ʪʦʯʢʦʶ ʚʽʜʤʦʚʠ; 

¶ ʜʘʥʽ ʟ ʙʘʛʘʪʴʦʭ ʜʦʜʘʪʢʽʚ, ʥʝ ʚʜʘʩʪʴʩʷ ʥʘʜʽʩʣʘʪʠ ʯʝʨʝʟ ʤʽʞʤʝʨʝʞʝʚʽ ʝʢʨʘʥʠ 

ʥʘʜʽʡʥʠʤ ʯʠʥʦʤ; 

¶ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘ ʚʣʘʩʥʦʶ ʽʥʽʮʽʘʪʠʚʦʶ ʰʫʢʘʪʠ ʰʣʷʭʠ ʦʙʭʦʜʫ ʙʨʘʥʜʤʘʫʝʨʘ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʙʣʦʢʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʽʜʜʘʻ ʤʝʨʝʞʫ ʨʠʟʠʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʘʪʘʢ; 

¶ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ; 
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¶ ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʡ ʪʨʘʬʽʢ ʤʦʞʝ ʪʫʥʝʣʶʚʘʪʠʩʴ ʘʙʦ ʤʘʩʢʫʚʘʪʠʩʷ ʧʽʜ ʪʨʘʬʽʢ, ʷʢʦʤʫ 

ʜʦʟʚʦʣʝʥʦ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ[2]. 

ɻʦʣʦʚʥʝ ʚ ʙʨʘʥʜʤʘʫʝʨʽ - ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʙʦ 

ʟʘʙʦʨʦʥʷʶʪʴ ʪʨʘʬʽʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʞʝʨʝʣʘ, ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʪʠʧʫ ʪʨʘʬʽʢʫ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʘʨʽʘʥʪ - ʧʨʠʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʤʝʨʝʞʽ  ̔ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩ ̫ʜʚʦʤʘ ʽʥʪʝʨʬʝʡʩʘʤʠ ʥʘ ʤʝʞʤʝʨʝʞʝʚʦʤʫ ʝʢʨʘʥʽ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2, 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʘ (ʘʙʦ ʟʦʚʥʽʰʥʷ) ʤʝʨʝʞʘ  ̒ʥʝʜʦʚʽʨʝʥʦʶ, ʘ ʧʨʠʚʘʪʥʘ (ʘʙʦ ʚʥʫʪʨʽʰʥʷ) 

ʤʝʨʝʞʘ  ̒ ʜʦʚʽʨʝʥʦʶ. ʗʢ ʧʨʘʚʠʣʦ, ʤʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ ʟ ʜʚʦʤʘ ʽʥʪʝʨʬʝʡʩʘʤʠ 

ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

1) ʊʨʘʬʽʢ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʧʨʠʚʘʪʥʦʾ ʤʝʨʝʞʽ, ʜʦʟʚʦʣʷʻʪʴʩʷ  ̔ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʠ 

ʧʝʨʝʜʘʯʽ ʡʦʛʦ ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ ʤʝʨʝʞʫ. ʇʝʨʝʚʽʨʝʥʠʡ ʪʨʘʬʽʢ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʽʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʤʝʨʝʞʽ  ̔ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʨʘʬʽʢʦʤ, ʱʦ ʧʦʭʦʜʠʪʴ ʽʟ ʧʨʠʚʘʪʥʦʾ ʤʝʨʝʞʽ, 

ʜʦʟʚʦʣʷʻʪʴʩʷ. 

2) ʊʨʘʬʽʢ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʤʝʨʝʞʽ  ̔ ʥʘʜʭʦʜʠʪʴ ʫ ʧʨʠʚʘʪʥʫ 

ʤʝʨʝʞʫ, ʟʘʟʚʠʯʘʡ ʙʣʦʢʫʻʪʴʩʷ. 

 
ʈʠʩ. 2 ʄʽʞʤʝʨʝʞʝʚʠʡ ʝʢʨʘʥ ʥʘ ʦʩʥʦʚʽ ʟʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ 

ʄʽʞʤʝʨʝʞʝʚʽ ʝʢʨʘʥʠ ʥʘ ʦʩʥʦʚʽ ʟʦʥʘʣʴʥʠʭ ʧʦʣʽʪʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʟʦʥ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʫ ʛʥʫʯʢʽʩʪʴ. ɿʦʥʘ - ʮʝ ʛʨʫʧʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʽʥʪʝʨʬʝʡʩʽʚ ʟ ʧʦʜʽʙʥʠʤʠ ʬʫʥʢʮʽʷʤʠ  ̔ ʧʨʠʟʥʘʯʝʥʥʷʤ. ɿʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʚʢʘʟʫʚʘʪʠ, ʜʝ ʧʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʦʣʽʪʠʢʘ ʘʙʦ ʧʨʘʚʠʣʦ ʙʨʘʥʜʤʘʫʝʨʘ. ɿʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʦ ʪʨʘʬʽʢʫ ʤʽʞ ʽʥʪʝʨʬʝʡʩʘʤʠ ʚ ʦʜʥʽʡ ʟʦʥ ̔ ʥʽʷʢʘ ʧʦʣʽʪʠʢʘ ʥʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ,  ̔ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʚʽʣʴʥʦ. ʆʜʥʘʢ ʚʝʩʴ ʪʨʘʬʽʢ ʤʽʞ ʟʦʥʘʤʠ ʙʣʦʢʫʻʪʴʩʷ. ɼʣʷ 

ʪʦʛʦ ɦ ʦʙ ʪʨʘʬʽʢ ʤʽʛ ʧʨʦʭʦʜʠʪʠ ʤʽʞ ʟʦʥʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʧʦʣ̔ʪʠʢʫ ʜʣʷ ʜʦʟʚʦʣʫ 

ʘʙʦ ʧʝʨʝʚʽʨʢʠ ʪʨʘʬʽʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cisco Networking Academy [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʨʦʟ ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#8.1.1.4 

2. Cisco Networking Academy [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʄʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#5.2.1.2 

3. Cisco Networking Academy [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://static-course-

assets.s3.amazonaws.com/CyberOps11/ru/index.html#5.3.1.7  

https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#8.1.1.4
https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#5.2.1.2
https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#5.3.1.7
https://static-course-assets.s3.amazonaws.com/CyberOps11/ru/index.html#5.3.1.7
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ʋɼʂ 004.912  

ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʃʆɻɯʂʀ ɿôɭɼʅɸʅʅʗ ɿ LDAP ʉɽʈɺɽʈʆʄ ɿɸ 

ɼʆʇʆʄʆʖ ʇʈʆʊʆʂʆʃʋ HTTPS ɯʉ çɺʀɿʅɸʏɽʅʅʗ ʈɽʁʊʀʅɻʋ 

ʉʊʋɼɽʅʊɸè 

 ɼʘʥʠʣʴʯʝʥʢʦ ʊ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ɿʘʭʠʩʪ ʜʘʥʠʭ ʚ ɯʉ çɺʠʟʥʘʯʝʥʥʷ ʨʝʡʪʠʥʛʫ ʩʪʫʜʝʥʪʘè ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʟʘʭʠʩʪ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ - ʧʝʨʰʦʨʷʜʥʝ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʫʩʽ ʯʘʩʠ ʻ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. ʂʨʠʧʪʦʛʨʘʬʽʷ, ʩʠʤʝʪʨʠʯʥʝ ʽ 

ʘʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʢʣʶʯʽ ʪʘ ʩʝʨʪʠʬʽʢʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʮʠʤ 

ʟʘʚʜʘʥʥʷʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʈʝʘʣʽʟʫʚʘʪʠ ʟôʻʜʥʘʥʥʷ ʟ ʩʝʨʚʝʨʦʤ Active Directory ʯʝʨʝʟ 

HTTPS ʧʨʦʪʦʢʦʣ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʯʥʽʩʪʴ ʜʘʥʠʭ. 

ɺʩʪʫʧ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ keystore - ʩʭʦʚʠʱʝ 

ʩʝʨʪʠʬʽʢʘʪʽʚ ʽ ʢʣʶʯʽʚ. keystore - ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʩʭʦʚʠʱʝ ʩʝʢʨʝʪʥʠʭ ʜʘʥʠʭ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Java-ʜʦʜʘʪʢʘʤʠ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʽ ʫʩʪʘʥʦʚʢʠ HTTPS 

ʟ'ʻʜʥʘʥʴ. ʊʘʢ, ʜʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪʘ ʽ ʩʝʨʚʝʨʘ, ʚʩʪʘʥʦʚʣʶʶʪʴ SSL (Secure Sockets 

Layer - ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʠʭ cʦʢʝʪʚ̔) ʟ'ʻʜʥʘʥʥʷ, ʧʦʪʨʽʙʥʽ ʧʨʠʚʘʪʥʽ ʢʣʶʯʽ ʪʘ ʩʝʨʪʠʬʽʢʘʪʠ. 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʦʩʪʦʨʦʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ, ʪʦ keystore ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʥʘ ʩʝʨʚʝʨʥʽʡ ʩʪʦʨʦʥʽ. ʇʨʠ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪ ʽ ʩʝʨʚʝʨ 

ʦʙʤʽʥʶʶʪʴʩʷ ʩʝʨʪʠʬʽʢʘʪʘʤʠ; ʚʽʜʧʦʚʽʜʥʦ ʽ ʫ ʩʝʨʚʝʨʘ, ʽ ʫ ʢʣʽʻʥʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ keystore ʟ 

ʧʘʨʦʶ ʢʣʶʯʽʚ private / public + ʩʝʨʪʠʬʽʢʘʪ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ keystore ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʢʣʶʯʽʚ ʽ ʩʝʨʪʠʬʽʢʘʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʣʘʩʥʠʢʘ 

ʢʣʶʯʘ (ʢʣʽʻʥʪʘ ʘʙʦ ʩʝʨʚʝʨʘ). 

ʆʧʠʩ ʧʨʦʮʝʩʫ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Spring 

Framework ʪʘ Spring Security ʪʘ ʩʭʦʚʠʱʝ ʢʣʶʯʽʚ ʪʘ ʩʝʨʪʠʬʽʢʘʪʽʚ ʚ Java keystore . 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʚʚʝʩʪʠ ʩʚʽʡ ʣʦʛʽʥ ʽ ʧʘʨʦʣʴ ʟ ʘʢʘʫʥʪʫ ʚ Moodle , ʧʽʩʣʷ ʮʴʦʛʦ ʟʘʧʠʪ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨ ʜʦʜʘʪʫ, ʧʦʪʽʤ ʩʝʨʚʝʨ ʚʩʪʘʥʦʚʣʶʻ ʯʝʨʝʟ LDAP ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʪʦʢʦʣʫ HTTPS ʟʘʭʠʱʝʥʝ ʟôʻʜʥʘʥʥʷ, ʚ ʷʢʦʤʫ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʚʚʝʜʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʜʘʥʽ 

(ʚ ʨʘʟʽ ʫʩʧʽʰʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʩʝʨʚʝʨʦʤ Active Directory), ʨʝʟʫʣʴʪʘʪ ʚʽʜʩʠʣʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ (ʨʠʩ.1).  

 
ʈʠʩ.1 ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʟʘʭʠʱʝʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Spring Security ʪʘ 

LDAP ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ HTTPS 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʢʣʶʯ/ʩʝʨʪʠʬʽʢʘʪ ʚ ʮʝ 

ʩʭʦʚʠʱʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ : 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

keytool ïimportcert ïalias *alias* -keystore cacerts ïfile *file*  

ʇʨʠ ʟʘʧʫʩʢʫ ʩʝʨʚʝʨʫ ʜʦʜʘʪʢʫ ʟʯʠʪʫʶʪʴʩʷ ʚʩʽ ʩʝʨʪʠʬʽʢʘʪʠ (ʨʠʩ.2)., ʪʘ ʟʘʥʦʩʷʪʴʩʷ ʚ 

TrustManager, ʪʦʙʪʦ ʜʦʚʽʨʝʥʽ ʩʝʨʪʠʬʽʢʘʪʠ (ʨʠʩ.3). 

 
ʈʠʩ. 2 ɺʩʪʘʥʦʚʣʝʥʥʷ ʰʣʷʭʫ ʪʘ ʧʘʨʦʣʶ ʜʦ ʩʭʦʚʠʱʘ ʩʝʨʪʠʬʽʢʘʪʽʚ/ʢʣʶʯʽʚ 

 
ʈʠʩ. 3 ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʩʝʨʪʠʬʽʢʘʪʽʚ ʪʘ ʜʦʜʘʚʘʥʥʷ ʾʭ ʜʦ TrustManager 

ɼʘʣʽ, ʧʨʠ ʩʧʨʦʙʽ ʢʦʨʠʩʪʫʚʘʯʘ ʫʚʽʡʪʠ ʚ ʩʠʩʪʝʤʫ, ʯʝʨʝʟ ʩʝʨʚʝʨ ʜʦʜʘʪʢʫ ʡʜʝ ʟʘʧʠʪ ʜʦ 

ʩʝʨʚʝʨʫ Active Directory (ʨʠʩ. 4), ʟôʻʜʥʘʥʥʷ ʟ ʷʢʠʤ ʡʜʝ ʯʝʨʝʟ ʩʝʨʪʠʬʽʢʘʪ, ʩʝʨʚʝʨ ʰʫʢʘʻ ʚ 

TrustManager ʩʝʨʪʠʬʽʢʘʪ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʩʝʨʚʝʨ Active Directory, ʷʢʱʦ ʩʝʨʪʠʬʽʢʘʪ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ ʩʝʨʚʝʨ ʜʦʜʘʪʢʫ ʚʽʜʧʨʘʚʣʷʻ ʢʦʧʽʶ ʮʴʦʛʦ ʩʝʨʪʠʬʽʢʘʪʫ ʩʝʨʚʝʨʫ Active Directory. 

ʉʝʨʚʝʨ Active Directory ʧʝʨʝʚʽʨʷʻ ʮʝʡ ʩʝʨʪʠʬʽʢʘʪ ʪʘ ʫ ʨʘʟʽ ʫʩʧʽʰʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʜʩʠʣʘʻ 

ʩʝʨʚʝʨʫ ʜʦʜʘʪʢʫ ʧʫʙʣʽʯʥʠʡ ʢʣʶʯ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʭʠʱʝʥʝ ʟôʻʜʥʘʥʥʷ ʚ ʭʦʜʽ 

ʷʢʦʛʦ ʚʩʽ ʟʘʧʠʪʠ ʰʠʬʨʫʶʪʴʩʷ ʮʠʤʠ ʧʫʙʣʽʯʥʠʤʠ ʢʣʶʯʘʤʠ. 

 
ʈʠʩ. 4 ʇʨʠʢʣʘʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟôʻʜʥʘʥʥʷ ʯʝʨʝʟ SSL/TLS 

ɺʠʩʥʦʚʢʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʫ HTTPS ʧʦʚʝʨʭ SSL/TLS ʜʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʪʦʛʦ, 

ʱʦ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʫʪʴ ʟʘʭʠʱʝʥʽ ʪʦʤʫ, ʱʦ ʦʙʤʽʥ ʤʽʞ ʩʝʨʚʝʨʦʤ ʽ ʢʣʽʻʥʪʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʥʘ ʪʽʣʴʢʠ 

ʟʥʘʶʯʠ ʜʚʘ ʢʣʶʯʘ: ʧʫʙʣʽʯʥʠʡ ʽ ʩʝʢʨʝʪʥʠʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʙʠʜʚʘ 

ʘʙʦʥʝʥʪʘ ʦʙʤʽʥʶʶʪʴʩʷ ʥʠʤʠ ʽ ʟʥʘʶʪʴ ʾʭ. ɼʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʢʣʶʯʽʚ ʢʦʤʧ'ʶʪʝʨʠ 

ʨʦʟʰʠʬʨʦʚʫʶʪʴ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʦʨʪʘʣ ʍʘʙʨʘʭʘʙʨ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: https://habr.com/post/188042/ 

2. ʇʦʨʪʘʣ Mnorin [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:  https://mnorin.com/tls-ssl-neobhodimy-j-

minimum-znanij.html 

3. ʇʦʨʪʘʣ Java-oline [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: http://java-online.ru/keystore-

keytool.xhtml 

4. ʇʦʨʪʘʣ 1cloud [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: https://1cloud.ru/blog/cepochka-ssl-

sertifikatov 

5. ʇʦʨʪʘʣ ʍʘʙʨʘʭʘʙʨ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: 

https://habr.com/company/1cloud/blog/326292/  

https://habr.com/post/188042/
https://mnorin.com/tls-ssl-neobhodimy-j-minimum-znanij.html
https://mnorin.com/tls-ssl-neobhodimy-j-minimum-znanij.html
http://java-online.ru/keystore-keytool.xhtml
http://java-online.ru/keystore-keytool.xhtml
https://1cloud.ru/blog/cepochka-ssl-sertifikatov
https://1cloud.ru/blog/cepochka-ssl-sertifikatov
https://habr.com/company/1cloud/blog/326292/
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʋɼʂ 004.912 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʂɸʈôɭʈʅʆɰ ʊʈɸɭʂʊʆʈɯɰ ʊɸ ɺʀɿʅɸʏɽʅʅʗ 

ʉʌɽʈʀ ɼɯʗʃʔʅʆʉʊɯ ʇʈɸʎɯɺʅʀʂɯɺ ʅɸ ʆʉʅʆɺɯ ʄɽʊʆɼʋ ʃɸʊɽʅʊʅʆɻʆ 

ʈʆɿʄɯʑɽʅʅʗ ɼɯʈɯʍʃɽ 

ɼʚʦʨʥʠʢ ɺ. ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʨʦʚʦʪʘʨ ʆ. ɯ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʘʮʽʚʥʠʢʘ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʋ ʩʦʮʽʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʧʦʥʷʪʪʷ çʧʨʦʬʝʩʽʡʥʘ ʢʘʨôʻʨʘè ʤʘʻ ʧʝʚʥʫ 

ʩʭʦʞʽʩʪʴ ʟ ʧʦʥʷʪʪʷʤ ʤʦʙʽʣʴʥʦʩʪ,̔ ʪʦʙʪʦ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʩʦʙʠʩʪʦʩʪʝʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʤʽʞ 

ʨʽʟʥʠʤʠ ʧʦʟʠʮʽʷʤʠ ʚ ʽʻʨʘʨʭʽʾ ʩʦʮʽʘʣʴʥʠʭ ʚʝʨʩʪʚ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘ ʚʯʝʥʽ-ʪʝʦʨʝʪʠʢʠ 

ʧʨʘʛʥʫʪʴ ʨʦʟʛʣʷʜʘʪʠ ʢʘʨôʻʨʥʝ ʟʨʦʩʪʘʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ ʟʤʽʥ, ʷʢʽ ʟʘʯʽʧʘʶʪʴ ʷʢ ̔ ʢʦʤʧʘʥʽʶ, ʚ 

ʷʢʽʡ ʧʨʘʮʶʻ ʦʩʦʙʠʩʪʽʩʪʴ, ʪʘʢ ʽ ʩʘʤʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. ʇʨʦʙʣʝʤʘ ʢʘʨôʻʨʥʦʛʦ ʨʦʩʪʫ 

ʦʙʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʤʦʪʠʚʘʮʽʾ ʽ ʩʪʠʤʫʣʶʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʧʠʪʘʥʴ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʬʝʩʽʡʥʦʾ ʢʘʨôʻʨʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ [1]. 

ʇ̔ ʜʛʦʪʦʚʢʘ ʥʝʜʦʩʪʘʪʥʴʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʧʝʨʝʚʠʨʦʙʥʠʮʪʚʦ 

ʥʝʧʦʪʨʽʙʥʠʭ ʬʘʭʽʚʮʽʚ, ʥʠʟʴʢʘ ʯʘʩʪʢʘ ʟʘʡʥʷʪʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʱʠʭ ʥʘʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ï ʫʩʝ ʮʝ ʧʨʦʙʣʝʤʠ, ʢʦʪʨʽ ʟʘʢʦʨʽʥʝʥʽ ʫ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʚʠʙʦʨʽ ʧʨʦʬʝʩʽʾ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʢʘʨô̒ ʨʥʦʾ ʪʨʘʻʢʪʦʨʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʙʣʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɺ ʷʢʦʩʪʽ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ: ʨʝʟʶʤʝ ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʙʫʜʝ ʤʽʩʪʠʪʠʩʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʬʝʨʫ 

ʨʦʙʦʪʠ, ʩʪʘʞ ʨʦʙʦʪʠ, ʥʘʙʽʨ ʥʘʚʠʯʦʢ, ʚʤʽʥʴ ʪʘ ʟʥʘʥʴ, ʤʽʩʮʝ ʨʦʙʦʪʠ (ʘ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʽ 

ʣʦʢʘʮʽʾ), ʪʝʤʘʪʠʢʘ ʧʨʦʝʢʪʽʚ, ʥʘ ʷʢʠʭ ʚʽʥ ʧʨʘʮʶʚʘʚ, ʤʦʪʠʚʘʮʽʡʥʽ ʣʠʩʪʠ, ʝʩʝ ʪʘ ʪʝʩʪʠ ʟ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʟ ʚʽʣʴʥʠʤʠ ʚʽʜʢʨʠʪʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ. 

ʅʘ ʚʠʭʦʜʽ ʤʘʻʤʦ ʩʧʠʩʦʢ ʩʬʝʨ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ, ʚ ʷʢʠʭ ʚʽʥ ʥʘʜʘʣʽ 

ʤʦʞʝ ʨʦʟʚʠʚʘʪʠ ʩʚʦʶ ʢʘʨô̒ ʨʫ ʪʘ ʙʫʜʫʚʘʪʠ ʢʘʨô̒ ʨʥʫ ʪʨʘʻʢʪʦʨʽ.ʁ 

ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʨʫʙʨʠʢʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ ʧʝʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʩʬʝʨʠ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʦʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʧʦʰʫʢʫ ʩʭʦʞʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʜʫʙʣʽʢʘʪʽʚ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʦʟʛʦʨʥʫʪʠʭ ʚʽʜʧʦʚʽʜʝʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ (topic modeling) ï ʮʝ ʦʜʠʥ ʟ̔ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʤʘhʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ 

ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʊʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ (topic model) ʢʦʣʝʢʮʽʾ 

ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻ, ʜʦ ʷʢʠʭ ʪʝʤ ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʽ 

ʷʢʽ ʩʣʦʚʘ (ʪʝʨʤʽʥʠ) ʬʦʨʤʫʶʪʴ ʢʦʞʥʫ ʪʝʤʫ [2]. 

ʉʝʨʝʜ ʫʩʽʭ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʣʫʯʠʪʠ ʤʝʪʦʜ ʣʘʪʝʥʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ɼʽʨʽʭʣʝ (Latent Dirichlet Allocation, LDA). LDA ʻ ʛʝʥʝʨʘʪʠʚʥʦʶ ʤʦʜʝʣʣʶ, ʟʜʘʪʥʦʶ 

ʧʦʨʦʜʞʫʚʘʪʠ ʥʦʚʽ ʜʦʢʫʤʝʥʪʠ. ʋ LDA ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʘʙʽʨ ʨʽʟʥʠʭ 

ʪʝʤ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʰʫʢʫ. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫ ʤʝʪʦʜʽ ʣʘʪʝʥʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ɼʽʨʽʭʣʝ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤ̔ʦʚʽʨʥʽʩʥʽʡ ʤʦʜʝʣʽ [3]. 

ʈʦʟʛʣʷʥʝʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʅʝʭʘʡ Ὀ ï ʮʝ ʤʥʦʞʠʥʘ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʝʟʶʤʝ 

ʧʨʘʮʽʚʥʠʢʘ ʫ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʘ ὡ ï ʮʝ ʤʥʦʞʠʥʘ ʪʝʨʤʽʥʽʚ, ʱʦ ʚʞʠʚʘʶʪʴʩʷ ʚ ʥʠʭ. 

ʂʦʞʝʥ ʜʦʢʫʤʝʥʪ ὨᶰὈ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʪʝʨʤʽʥʽʚ ύ  ̔ ʟ ὡ, ʜʝ ὲ  ï ʯʠʩʣʦ 

ʩʣʽʚ ʫ ʜʦʢʫʤʝʥʪʽ Ὠ. ʆʜʠʥ ʽ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ ʜʦʢʫʤʝʥʪʽ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. 

ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʥʝʭʘʡ ὤ ï ʮʝ ʩʢʽʥʯʝʥʥʘ ʤʥʦʞʠʥʘ ʪʝʤʘʪʠʢ. ʅʝʭʘʡ ʧʦʷʚʘ ʪʝʨʤʽʥʘ ύ 

ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʜʦʢʫʤʝʥʪʽ Ὠ ʧʦʚôʷʟʘʥʘ ʟ̔ ʜʝʷʢʦʶ ʱʝ ʥʝʚʽʜʦʤʦʶ ʪʝʤʘʪʠʢʦʶ ᾀɴ
ὤ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʮʠʤ, ʤʦʞʥʘ ʫʷʚʠʪʠ ʙʝʟʣʽʯ ʜʦʢʫʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʥʝʩʢʽʥʯʝʥʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʨʽʡʦʢ ʚʠʛʣʷʜʫ Ὠȟύȟᾀ, ʦʙʨʘʥʠʭ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ̔  ʥʝʟʘʣʝʞʥʦ ʟ ʜʠʩʢʨʝʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 
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ὴὨȟύȟᾀ), ʷʢʠʡ ʟʘʜʘʥʦ ʥʘ ʤʥʦʞʠʥʽ Ὀ ὡ ὤ. ʅʝʟʘʣʝʞʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʟ ʚʠʙ̔ʨʢʠ 

ʧʝʨʝʜʙʘʯʘʻ ʪʝ, ʱʦ ʧʦʨʷʜʦʢ ʪʝʨʤʽʥʽʚ ʫ ʜʦʢʫʤʝʥʪʽ ʥʝ ʚʘʞʣʠʚʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʘʪʠʢ. 

ɿʘʚʜʘʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʧʦʙʫʜʫʚʘʪʠ ʽʤʦʚʽʨʥʽʩʥʫ ʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʥʘʙʦʨʫ ʜʦʢʫʤʝʥʪʽʚ Ὀ, ʪʦʙʪʦ 
ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʫ ʪʝʤʘʪʠʢ Z, ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʪʝʨʤʫ (ʩʣʦʚʘ) ʚ ʧʝʚʥʽʡ ʪʝʤʽ ï ὴύȿᾀ) 
ʜʣʷ ʚʩʽʭ ʪʝʤʘʪʠʢ ᾀɴ ὤ ʪʘ ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʪʝʤʠ ʚ ʜʦʢʫʤʝʥʪʘʭ ï ὴᾀȿὨ) ʜʣʷ ʚʩʽʭ 
ʜʦʢʫʤʝʥʪʽʚ ὨᶰὈ [4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ ʣʘʪʝʥʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ɼʽʨʽʭʣʝ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʘʢʽʡ 

ʽʤʦʚʽʨʥʽʩʥʽʡ ʤʦʜʝʣʽ: 

ὴὨȟύ ὴὨὴύȿᾀὴᾀȿὨ

ᶰ

ȟ                                                  ρ 

ʜʝ ὴὨ ï ʘʧʨ̔ʦʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘ ʤʥʦʞʠʥʽ ʜʦʢʫʤʝʥʪʽʚ, ὴύȿᾀ ï ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ 

ʪʝʨʤʫ ʚ ʧʝʚʥʽʡ ʪʝʤʽ, ὴᾀȿὨ ï ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʪʝʤʠ ʚ ʜʦʢʫʤʝʥʪʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʣʘʪʝʥʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ɼʽʨʽʭʣʝ ʜʦ ʘʥʘʣʽʟʫ ʨʝʟʶʤʝ ʪʘ 

ʤʦʪʠʚʘʮʽʡʥʠʭ ʣʠʩʪʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ 

ʱʦʜʦ ʾʭ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʫ ʨʦʙʦʪʠ ʧʨʘʮʽʚʥʠʢʘ, 

ʢʣʘʩʠʬʽʢʫʚʘʚʰʠ ʡʦʛʦ ʜʦ ʧʝʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʙʣʘʩʪʽ, ʡʦʛʦ ʤʦʞʣʠʚʽʩʪʴ ʦʧʘʥʦʚʫʚʘʪʠ ʧʝʚʥʽ 

ʧʨʦʬʝʩʽʾ, ʘ ʟʥʘʯʠʪʴ ï ʙʫʜʫʚʘʪʠ ʢʘʨô̒ ʨʥʫ ʪʨʘʻʢʪʦʨʽʶ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʝʪʦʜʫ ʨʦʟʚô̫ ʟʘʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʦʨʦʜʞʫʶʯʫ ʽʤʦʚʽʨʥʽʩʥʫ 

ʤʦʜʝʣʴ. ʋ ʨʦʟʛʣʷʥʫʪʦʛʦ ʤʝʪʦʜʫ ʣʘʪʝʥʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ɼʽʨʽʭʣʝ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʘʢʽ 

ʧʝʨʝʚʘʛʠ: ʤʝʪʦʜ ʻ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ, ʜʦ ʪʦʛʦ ʞ ʚʽʥ ʦʧʠʩʫʻ ʷʢ ʨʦʟʨʽʜʞʝʥʽ, ʪʘʢ ʽ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʜʠʩʢʨʝʪʥʽ ʨʦʟʧʦʜʽʣʠ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫ ʘʣʛʦʨʠʪʤʫ ʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ: 

ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʚ ʜʦʢʫʤʝʥʪʘʭ ʪʽʣʴʢʠ ʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟ ʙʽʛʨʘʤ (ʜʚʘ 

ʩʣʦʚʘ, ʷʢʽ ʫ ʪʝʢʩʪʽ ʘʙʦ ʫ ʢʦʨʧʫʩʽ ʪʝʢʩʪʽʚ ʻ ʩʫʩʽʜʥʽʤʠ), ʱʦ ʤʦʞʝ ʥʘʰʢʦʜʠʪʠ ʪʦʯʥʦʩʪʽ ʪʘ 

ʧʦʚʥʦʪʽ ʪʝʤ, ʪʘʢʦʞ ʤʝʪʦʜ ʤʘʻ ʩʣʘʙʢʽ ʣʽʥʛʚʽʩʪʠʯʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʥʝ ʤʦʜʝʣʶʻ ʷʚʠʱʘ 

ʧʨʠʨʦʜʥʦʾ ʣʶʜʩʴʢʦʾ ʤʦʚʠ. 
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ɹɽɿʇɽʂɸ ʋ LORAWAN  ʄɽʈɽɾɸʍ ɼʃʗ SMARTAGRO 

ɽʡʩʤʦʥʪ ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʣʦʟʚʘ ɸ.ɯ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʙʝʟʧʝʢʠ ʻ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʙʝʟʧʝʢʠ ʢʦʞʥʦʾ ʙʝʟʜʨʦʪʦʚʦʾ 

ʤʝʨʝʞʽ. ʂʦʞʥʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʢʽʙʝʨ-ʘʪʘʢʘ ʥʘʛʘʜʫʻ, ʱʦ ʜʦʩʷʛʪʠ ʙʝʟʧʝʢʠ ʧʨʦʩʪʽʰʝ ʩʢʘʟʘʪʠ, 

ʥʽʞ ʟʨʦʙʠʪʠ. ɼʘʚʘʡʪʝ ʩʧʦʯʘʪʢʫ ʚʠʚʯʠʤʦ ʧʨʦʮʝʩ. 

ɹʽʣɹh ʽʩʪʴ ʽʟ ʥʘʩ ʟʥʘʻ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʠʭ ʧʘʨʦʣʽʚ ʪʘ ʰʠʬʨʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʚʨʘʟʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʝʟʧʝʢʠ ʻ ʫʧʨʘʚʣʽʥʥʷ ʢʣʶʯʘʤʠ ʧʽʜ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʧʨʠʩʪʨʦʶ ʪʘ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʱʦ ʚʠ ʪʨʠʤʘʻʪʝ ʢʣʶʯ ʚʽʜ 

ʚʭʽʜʥʠʭ ʜʚʝʨʝʡ, ʚʠ ʤʦʞʝʪʝ ʟʘʡʪʠ. ʎʷ ʞ ʢʦʥʮʝʧʮʽʷ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʛʨʘʤ IoT. ɺʘʞʣʠʚʦ 

ʢʝʨʫʚʘʪʠ ʢʣʶʯʘʤʠ, ʱʦʙ ʞʦʜʝʥ ʟʣʦʚʤʠʩʥʠʢ ʥʝ ʤʘʚ ʜʦʩʪʫʧʫ ʜʦ ɺʘʰʦʛʦ ʢʣʶʯʘ, ʢʦʧʽʶʶʯʠ 

ʡʦʛʦ ʯʠ ʧʝʨʝʨʦʙʣʷʶʯʠ. ʋ ʨʦʟʫʤʥʦʤʫ ʤʽʩʪʽ ʤʦʞʝ ʙʫʪʠ 20 000 ʨʦʟʫʤʥʠʭ ʚʫʣʠʯʥʠʭ ʣʽʭʪʘʨʽʚ 

(ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ), ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʧʝʨʰʝ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʩʝʨʚʝʨʘ (ʢʦʥʪʨʦʣʝʨʘ). ɸ 

ʧʽʜʢʣʶʯʝʥʥʷ 20 000 ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʯʝʨʝʟ ʧʨʦʮʝʩ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʻʶ ʪʘ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʻʶ ʧʨʠʩʪʨʦʶ, ʥʝ ʻ ʪʨʠʚʽʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʇʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ - ʮʝ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ñʪʝ, ʢʠʤ ʪʠ ʻ 

ʥʘʩʧʨʘʚʜʽò. ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʣʝʛʢʦ ʧʨʝʜʩʪʘʚʠʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʷʢʠʡ ʚʠʛʣʷʜʘʻ ʩʧʨʘʚʞʥʽʤ 

ʥʘ ʩʝʨʚʝʨʽ. ɸʣʝ ʮʝ? ʗʢʱʦ ʬʘʣʴʰʠʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʧʨʠʡʥʷʪʦ, ʚʩʷ ʤʝʨʝʞʘ ʩʪʘʻ 

ʢʦʤʧʨʦʤʝʪʦʚʘʥʦʶ, ʽ ʭʘʢʝʨʠ ʤʦʞʫʪʴ ʚʢʨʘʩʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʝʟ ʚʽʜʦʤʘ ʚʣʘʩʥʠʢʽʚ ʢʽʥʮʝʚʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

 
ʈʠʩ 1. ʉʠʩʪʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʫ ʩʠʩʪʝʤʽ ʤʝʨʝʞ LoRaWAN 

ʄʝʨʝʞʘ ʰʠʨʦʢʦʾ ʜʘʣʴʥʦʩʪʽ, ʰʠʨʦʢʦ ʚʽʜʦʤʘ ʷʢ LoRaWAN, - ʮʝ ʚʽʜʢʨʠʪʘ ʤʝʨʝʞʝʚʘ 

ʧʣʘʪʬʦʨʤʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ. ɺʩʴʦʛʦ ʟʘ ʢʽʣʴʢʘ ʨʦʢʽʚ ʚʦʥʘ ʟʨʦʩʣʘ ʟ ʢʽʣʴʢʦʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʤʝʨʝʞ ʜʦ 100 ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʗʢ ʽ ʙʽʣʴʰʽʩʪʴ ʤʝʨʝʞ ʜʘʣʴʥʴʦʛʦ ʜʽʘʧʘʟʦʥʫ, 

ʪʘʢʠʭ ʷʢ Sigfox ʪʘ NB-IoT, LoRaWAN ʧʽʜʢʣʶʯʘʻ ʧʨʠʩʪʨʦʾ ʪʘ ʰʣʶʟʠ ʜʦ ʩʝʨʚʝʨʽʚ. ɺʽʥ 

ʟʜʘʪʥʠʡ ʜʦ ʜʚʦʥʘʧʨʘʚʣʝʥʦʛʦ ʟʚôʷʟʢʫ ʽʟ ʟʘʭʠʩʪʦʤ ʚʽʜ ʢʽʥʮʷ ʜʦ ʢʽʥʮʷ, ʪʦʜʽ ʷʢ ʜʝʷʢʽ ʧʨʦʛʨʘʤʠ 

ʘʙʦ ʤʝʨʝʞʽ ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ ʦʜʥʦʥʘʧʨʘʚʣʝʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. ʗʢ ʧʨʘʚʠʣʦ, ʮʽ ʤʝʨʝʞʽ ʟ 

ʥʠʟʴʢʦʶ ʧʦʪʫʞʥʽʩʪʶ (LPWA), ʚʢʣʶʯʘʶʯʠ Sigfox, NB-IoT, LoRaWAN ʪʘ ʽʥʰʽ, 

ʧ̔ ʜʪʨʠʤʫʶʪʴ ʧʨʠʩʪʨʦʾ ʟ 5-10 ʨʦʢʽʚ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʨʦʙʠʪʴ ʨʽʰʝʥʥʷ LPWA ʜʫʞʝ 

ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ. ɼʦ ʰʠʨʦʢʠʭ ʧʨʦʛʨʘʤ ʥʘʣʝʞʘʪʴ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, 

ʨʦʟʫʤʥʽ ʩʽʪʢʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʦʟʫʤʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʠʡ IoT, ʨʦʟʫʤʥʽ ʤʽʩʪʘ 

ʪʘ ʨʦʟʫʤʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ʪʘʢʦʞ ʚʽʜʦʤʝ ʷʢ Industry 4.0). 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʘʣʶʥʢʫ 1, ʙʣʦʢʠ ʟʣʽʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʘʪʯʠʢʘʤʠ ʘʙʦ ʢʨʘʡʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʇʦʩʝʨʝʜʠʥʽ ʨʦʟʪʘʰʦʚʘʥʽ ʙʣʦʢʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʰʣʶʟ, ʘ ʧʨʘʚʦʨʫʯ, ʙʣʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʢʣʽʻʥʪʘʤ, ʘʙʦ ʤʝʨʝʞʝʚʽ ʩʝʨʚʝʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʤʝʨʝʞʝʚʠʤ ʧʨʦʚʘʡʜʝʨʘʤ. ʎʽ ʩʝʨʚʝʨʠ 

ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚʽʜʜʘʣʝʥʦ. ɯʥʰʽ ʪʝʨʤʽʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ LoRaWAN, 

ʚʢʣʶʯʘʶʪʴ ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ, ʤʝʨʝʞʝʚʠʡ ʩʝʨʚʝʨ ʪʘ ʩʧʽʣʴʥʠʡ ʩʝʨʚʝʨ. 

ʉʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ʨʦʟʤʽʱʫʻ ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʫʧʨʘʚʣʷʻ ʘʙʦ 

ʩʧʽʣʢʫʻʪʴʩʷ ʟ ʢʽʥʮʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʄʝʨʝʞʝʚʠʡ ʩʝʨʚʝʨ ʥʘʣʝʞʠʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʨʝʞʝʚʠʤ ʧʨʦʚʘʡʜʝʨʦʤ ʜʣʷ 

ʧʝʨʝʩʠʣʘʥʥʷ ʪʨʘʬʽʢʫ ʜʘʥʠʭ ʤʽʞ ʩʝʨʚʝʨʦʤ ʧʨʦʛʨʘʤʠ ʪʘ ʢʽʥʮʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 
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 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʉʧʽʣʴʥʠʡ ʩʝʨʚʝʨ - ʮʝ ʥʝʟʘʣʝʞʥʠʡ ʩʝʨʚʝʨ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʩʪʦʨʦʥʥʽʡ ʩʪʦʨʦʥʽ, ʢʨʽʤ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʧʦʩʣʫʛ ʤʝʨʝʞʽ. (ɯʥʦʜʽ ʩʝʨʚʝʨ ʧʨʠʻʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤ 

ʩʝʨʚʝʨʦʤ, ʷʢʠʤ ʥʘʣʝʞʠʪʴ ʪʦʡ ʩʘʤʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʤʝʨʝʞʽ.) ʎʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʢʣʘʚʽʰʽ. ɼʝʷʢʽ ʢʦʨʠʩʪʫʚʘʯʽ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʮʴʦʤʫ ʤʝʪʦʜʫ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʽ. ʂʣʶʯ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʧʽʣʴʥʦʤʫ ʩʝʨʚʝʨʽ, ʥʘʚʽʪʴ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʣʘʪʬʦʨʤʘ ʧʨʦʚʘʡʜʝʨʘ ʤʝʨʝʞʽ ʟʣʘʤʘʥʘ, ʽʥʬʦʨʤʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʟʘʭʠʱʝʥʘ, ʦʩʢʽʣʴʢʠ ʭʘʢʝʨ ʥʝ ʤʘʻ ʜʦʩʪʫʧʫ ʜʦ ʢʣʶʯʘ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʟʘ ʜʦʤʝʥʦʤ 

ʧʨʦʚʘʡʜʝʨʘ ʤʝʨʝʞʽ. 

ʂʦʞʥʦʤʫ ʧʨʠʩʪʨʦʶ LoRaWAN ʥʘʜʘʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ 128-ʨʦʟʨʷʜʥʠʡ AES-ʢʣʶʯ 

(ʟʚʘʥʠʡ AppKey) ʪʘ ʫʥʽʢʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ (DevEUI ʥʘ ʦʩʥʦʚʽ EUI-64) ʜʣʷ 

ʮʽʣʝʡ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ. ɼʣʷ LoRaWAN ʻ ʢʽʥʮʝʚʠʤ ʧʨʠʩʪʨʦʻʤ ʜʚʘ ʩʧʦʩʦʙʠ ʽʥʽʮʽʶʚʘʪʠ ʟʘʧʠʪ 

ʥʘ ʟ'ʻʜʥʘʥʥʷ ʟ ʩʝʨʚʝʨʦʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ: ʘʢʪʠʚʘʮʽʷ ʥʘ ʧʦʚʽʪʨʽ (OTAA) ʪʘ ʘʢʪʠʚʘʮʽʷ 

ʰʣʷʭʦʤ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ (ABP). ʋʩʧʽʰʥʝ ʟ'ʻʜʥʘʥʥʷ ʚʢʣʶʯʘʻ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʢʽʣʴʢʦʭ ʢʣʶʯʽʚ ʧʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʟʘʧʠʪʫ ʥʘ ʘʢʪʠʚʘʮʽʶ. ʃʠʰʝ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʘʢʪʠʚʘʮʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʰʠʬʨʫʚʘʥʥʷ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʘʙʦ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ, ʘʙʦ 

ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ʥʝ ʤʘʪʠʤʫʪʴ ʢʣʶʯʘ ʜʣʷ ʨʦʟʰʠʬʨʦʚʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʑʦ ʻ ʢʣʶʯʦʚʠʤ? ʎʝ ʩʝʨʽʷ ʜʦʚʛʠʭ ʢʦʜʽʚ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʩʝʨʚʝʨ 

ʜʦʜʘʪʢʽʚ, ʽ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʨʦʟʰʠʬʨʦʚʫʚʘʪʠ ʟʘʰʠʬʨʦʚʘʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʙʦʤʘ 

ʩʧʦʩʦʙʘʤʠ. ɿʘʫʚʘʞʪʝ, ʱʦ ʩʧʝʮʠʬʽʢʘʮʽʷ LoRaWAN 1.0x ʚʢʘʟʫʻ, ʱʦ ʚʠʜʘʻʪʴʩʷ ʦʜʠʥ 

ʢʦʨʝʥʝʚʠʡ ʢʣʶʯ, ʪʦʜʽ ʷʢ ʩʧʝʮʠʬʽʢʘʮʽʷ 1.1 ʚʠʟʥʘʯʘʻ ʜʚʘ ʢʦʨʝʥʝʚʽ ʢʣʶʯʽ. ɸʣʝ ʢʦʥʮʝʧʮʽʷ 

ʫʧʨʘʚʣʽʥʥʷ ʢʣʶʯʘʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʻʶ ʞ. 

ɺʽʜʢʨʠʪʘ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘ ʤʝʨʝʞʘ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʪʘʥʜʘʨʪʘʭ, 

ʰʠʨʦʢʦ ʚʽʜʦʤʘ ʷʢ LoRaWAN, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʢʣʶʯʝʥʥʷ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʟʘʩʪʦʩʫʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, ʨʦʟʫʤʥʽ ʤʝʨʝʞʽ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʦʟʫʤʥʝ 

ʟʝʤʣʝʨʦʙʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʠʡ IoT, ʨʦʟʫʤʥʽ ʤʽʩʪʘ ʪʘ ʨʦʟʫʤʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʂʦʞʥʦʤʫ 

ʢʽʥʮʝʚʦʤʫ ʧʨʠʩʪʨʦʶ ʘʙʦ ʢʨʘʡʦʚʦʤʫ ʧʨʠʩʪʨʦʶ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʧʨʦʡʪʠ ʧʨʦʮʝʩ ʧʽʜʢʣʶʯʝʥʥʷ 

ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʜʦʚʽʨʫ, ʪʦʤʫ ʩʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ ʙʫʜʫʪʴ ʟʥʘʪʠ "ɺʠ ʻ ʪʠʤ, 

ʢʠʤ ʚʠ ʛʦʚʦʨʠʪʝ, ʱʦ ʻ." ɭ ʜʚʘ ʨʽʟʥʽ ʤʝʪʦʜʠ: OTAA ʪʘ ABP. OTAA ʻ ʩʢʣʘʜʥʽʰʠʤ, ʘʣʝ 

ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ. ABP ʩʪʘʪʠʯʥʠʡ ʽ ʧʨʦʩʪʽʰʠʡ, ʘʣʝ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʱʦʡʥʦ ʢʣʶʯʽ 

ʚʢʨʘʜʝʥʽ, ʤʝʨʝʞʘ ʧʦʨʫʰʝʥʘ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, OTAA ʚʠʢʦʨʠʩʪʦʚʫʻ "ʩʝʘʥʩʦʚʽ ʢʣʶʯʽ", ʚ 

ʷʢʠʭ ʢʦʞʝʥ ʩʝʘʥʩ ʟʚ'ʷʟʢʫ ʙʫʜʝ ʨʦʙʠʪʠ ʚʠʧʘʜʢʦʚʦ ʟʛʝʥʝʨʦʚʘʥʽ ʢʣʶʯʽ, ʘ ʭʘʢʝʨʠ ʥʝ ʤʦʞʫʪʴ 

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʢʨʘʜʝʥʽ ʢʣʶʯʽ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cybersecurity basics: Server and end device relationship to LoRaWAN network, Part 

1 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.microcontrollertips.com/cybersecurity-basics-server-end-device-lorawan-part-1/. 

2. Cybersecurity basics: Authentication and ñkeyò management in LoRaWAN, Part 2 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.microcontrollertips.com/cybersecurity-basics-authentication-key-management-

lorawan-faq/. 

3. Security in LoRaWAN Applications [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://smartmakers.io/en/security-in-lorawan-applications/. 

 

  

https://www.microcontrollertips.com/cybersecurity-basics-server-end-device-lorawan-part-1/
https://www.microcontrollertips.com/cybersecurity-basics-authentication-key-management-lorawan-faq/
https://www.microcontrollertips.com/cybersecurity-basics-authentication-key-management-lorawan-faq/
https://smartmakers.io/en/security-in-lorawan-applications/


215 X International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2019è, November 13ï 14, 2019, NULES Ukraine, Kyiv / 

 X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʈʆɿʈʆɹʂɸ LORAWAN ʄɽʈɽɾɯ ʅɸ ɹɸɿɯ RPI 3ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ʇʆɾɽɾ 

ʋ ʃɯʉɸʍ 

ɾʫʨ ʈ. ʄ., ɹʣʦʟʚʘ ɸ. ɯ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ, ʱʦ ʟʘʛʨʦʞʫʻ ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʪʘ ʚʨʘʞʘʻ 

ʝʢʦʩʠʩʪʝʤʠ ʻ ʧʦʞʝʞʽ. ʇʦʞʝʞʽ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ʥʝʦʜʥʦʨʘʟʦʚʦ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʚ 

ʩʫʯʘʩʥʦʤʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʝʢʟʦʛʝʥʥʠʡ ʣʦʢʘʣʴʥʦ-ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ 

ʯʠʥʥʠʢ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʑʦʨʽʯʥʦ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ ʟʘʛʠʙʝʣʴ ʩʦʪʥʽ ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʚʠʢʠʜ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʪʦʥ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ. ʇʨʦʙʣʝʤʘ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʧʦʞʝʞ ʚ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʷʛʘʻ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. ɿ 

ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʠʜ ʚʽʜ 80 ʜʦ 100 ʪ ʜʠʤʦʚʠʭ ʯʘʩʪʠʥʦʢ ʽ 10-20 

ʪ ʩʫʤʽʰʽ ʛʘʟʽʚ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO), ʦʢʩʠʜʫ ʘʟʦʪʫ (NO), ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2) ʽ ʘʤʽʘʢ 

(NH3). ɹʣʠʟʴʢʦ 40% ʨʽʯʥʦʾ ʝʤʽʩʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʣʽʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠʣʝʛʣʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʟʥʠʞʫʻʪʴʩʷ ʢʨʫʛʦʦʙʽʛ ʢʠʩʥʶ, ʟʘʭʠʩʪ ʚʽʜ ʚʽʪʨʦʚʠʭ ʬʨʦʥʪʽʚ, ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʨʫʡʥʫʻʪʴʩʷ ʙʽʦʛʝʦʮʝʥʦʟ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʟʘʜʘʯʽ ʨʝʻʩʪʨʘʮʽʾ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʽ ʦʙʩʷʛʽʚ ʟʘʛʦʨʷʥʥʷ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝʦʙʭʽʜʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʽʚ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʇʣʦʱʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10,8 ʤʣʥ 

ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 15,7% ʪʝʨʠʪʦʨʽʾ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʽʚ ʥʝʨʽʚʥʦʤʽʨʥʝ. ʅʘʡʙʽʣʴʰ 

ʩʭʠʣʴʥʠʤʠ ʜʦ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ ʭʚʦʡʥʽ ʥʘʩʘʜʞʝʥʥʷ ʇʽʚʜʥʷ, ʉʭʦʜʫ ʽ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʣʽʩʦʚʦʛʦ ʢʘʜʘʩʪʨʫ 

ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 2 ʤʣʥ ʛʘ. ʋ 2010 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʟʘʬʽʢʩʦʚʘʥʦ 2368 ʚʠʧʘʜʢʽʚ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ, ʙʫʣʦ ʟʥʠʱʝʥʦ 1239 ʛʘ ʣʽʩʫ, ʟʘʧʦʜʽʷʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʟʙʠʪʦʢ ʩʢʣʘʚ 

ʙʣʠʟʴʢʦ 40 ʤʽʣʴʡʦʥʽʚ ʛʨʠʚʝʥʴ. ʋ ʧʨʘʢʪʠʮʽ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʨʠ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʚʠʷʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ: 5 - ʧʘʪʨʫʣʶʚʘʥʥʷ (ʥʘʟʝʤʥʝ, 

ʘʚʽʘʧʘʪʨʫʣʶʚʘʥʥʷ); - ʩʪʘʮʽʦʥʘʨʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ (ʩʧʦʩʪʝʨʝʞʥʽ ʧʫʥʢʪʠ, ʩʪʘʮʽʦʥʘʨʥʽ 

ʜʘʪʯʠʢʠ); - ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ). ʇʨʠ ʥʘʟʝʤʥʦʤʫ 

ʧʘʪʨʫʣʶʚʘʥʥʽ ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʤʘʣʠʡ ʦʛʣʷʜ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʥʠʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʟʘʛʦʨʷʥʥʷ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʨʦʟʚʠʥʫʪʠʭ ʥʠʞʥʽʭ ʷʨʫʩʘʭ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʪʘʢ ʩʘʤʦ ʦʙʤʝʞʫʻ ʚʝʜʝʥʥʷ ʧʘʪʨʫʣʶʚʘʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ ʟʽ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʦʶ 

ʪʨʘʥʩʧʦʨʪʥʦʶ ʤʝʨʝʞʝʶ ʜʦʨʽʛ. ɸʚʽʘʧʘʪʨʫʣʶʚʘʥʥʷ ʪʘʢ ʩʘʤʦ ʦʙʤʝʞʝʥʝ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʽ ʻ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʟʘʪʨʘʪʥʠʤ. ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʦ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʫʞʝ ʙʘʛʘʪʦ ʛʦʚʦʨʪ̫ʴ ʧʨʦ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ (Internet of Things, 

IoT). ʋ ʟʚ'ʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ɯʥʪʝʨʥʝʪʫ ʪʘ ʧʦʷʚʦʶ ʧʝʚʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʬʽʟʠʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʥʘʧʨʷʤʫ. ʄʦʞʥʘ ʛʦʚʦʨʠʪʠ ʚʞʝ ʧʨʦ ʪʝ, ʱʦ ʬʘʢʪʠʯʥʦ ʤʠ ʚʞʝ ʞʠʚʝʤʦ ʚ 

ʝʧʦʭʫ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ, ʪʘʢ ʷʢ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʪʝʨʥʝʪʫ, ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʧʣʘʥʝʪʽ. ɼʣʷ ʧʦʩʪʽʡʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʣʶʜʴʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʯʠʥʘʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽʪʥʽʡ ʧʨʦʪʦʢʦʣ LoRaWAN. 

LoRaWAN - ʮʝ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʤʝʜʽʘ (MAC) ʜʣʷ 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʤʝʨʝʞ. ɺʽʥ ʨʦʟʨʦʙʣʝʥʠʡ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʠʤ 

ʧʨʠʩʪʨʦʷʤ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ɯʥʪʝʨʥʝʪʫ ʜʦʜʘʪʢʘʤʠ ʥʘ ʙʝʟʜʨʦʪʦʚʠʭ 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʟ'ʻʜʥʘʥʥʷʭ. LoRaWAN ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʨʽʚʥʽʚ 

ʤʦʜʝʣʽ OSI. ɺʽʥ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʝʨʰʠʥʽ ʤʦʜʫʣʷʮʽʾ LoRa ʘʙʦ FSK ʚ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʥʘʫʢʦʚʠʭ ʪʘ ʤʝʜʠʯʥʠʭ (ISM) ʨʘʜʽʦʯʘʩʪʦʪʘʭ. ʇʨʦʪʦʢʦʣʠ LoRaWAN ʚʠʟʥʘʯʘʶʪʴʩʷ 
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ɸʣʴʷʥʩʦʤ LoRa ʽ ʦʬʦʨʤʣʶʶʪʴʩʷ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ LoRaWAN, ʷʢʫ ʤʦʞʥʘ ʟʘʤʦʚʠʪʠ ʥʘ ʚʝʙ-

ʩʘʡʪʽ AllRa Alliance. 

ʏʫʜʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ LoRaWAN ʻ ʪʝ, ʱʦ ʢʦʞʝʥ ʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ ʰʣʶʟ, ʽ ʻ 

ʨʽʰʝʥʥʷ, ʜʦʩʪʫʧʥʽ ʚʽʜ ʯʠʩʣʝʥʥʠʭ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʊʦʞ ʚʘʤ ʥʝ ʜʦʚʝʜʝʪʴʩʷ ʯʝʢʘʪʠ, ʢʦʣʠ 

ʤʝʨʝʞʘ ʧʨʠʡʜʝ ʜʦ ʚʘʩ - ʚʠ ʤʦʞʝʪʝ ʧʦʙʫʜʫʚʘʪʠ ʤʝʨʝʞʫ ʩʘʤʦʩʪʽʡʥʦ. ʊʝ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʚʪʦʨʠ ʤʝʨʝʞʽ The Things ʚ ɸʤʩʪʝʨʜʘʤʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʚʥʫ 

ʟʘʛʘʣʴʥʦʤʽʩʴʢʫ ʤʝʨʝʞʫ ʣʠʰʝ ʟʘ 6 ʪʠʞʥʽʚ ʽ ʜʦʩʷʛʥʫʚʰʠ ʮʴʦʛʦ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 10 

ʰʣʶʟʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʫʩʧʽʭʫ ʚʦʥʠ ʟʘʨʘʟ ʨʦʟʧʦʯʘʣʠ ʩʚʦʶ ʢʘʤʧʘʥʽʶ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, 

ʧʽʜʪʨʠʤʫʶʯʠ ʟʨʦʩʪʘʥʥʷ ʥʠʟʦʚʠʭ ʤʝʨʝʞ LoRaWAN ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

ʄʝʨʝʞʘ ʨʝʯʝʡ - ʮʝ ʧʨʦʩʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʨʝʞʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʱʦ ʻ ʧʝʨʝʧʦʚʥʝʥʦʶ 

ʤʝʨʝʞʝʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʘʤ ʥʝ ʜʦʚʝʜʝʪʴʩʷ ʧʣʘʪʠʪʠ ʟʘ ʧʽʜʧʠʩʢʫ ʘʙʦ ʧʣʘʪʫ ʟʘ ʧʝʨʝʜʘʯʫ 

ʜʘʥʠʭ, ʱʦʙ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʤʝʨʝʞʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ. ɿʚʠʯʘʡʥʦ, ʻ ʦʙʤʝʞʝʥʥʷ, ʽ 

ʧʨʠʩʪʨʦʾ ʪʘ ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʣʠʰʝ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ 

ʨʘʟʽʚ ʥʘ ʜʝʥʴ. ʑʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤ IoT ʽ ʦʟʥʘʯʘʻ, ʱʦ ʦʢʨʝʤʽ ʰʣʶʟʠ 

ʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʠʩʷʯʽ ʚʫʟʣʽʚ. 

 
ʈʠc.1 ʉʭʝʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʨʝʞʽ LoRaWAN 

ʅʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʜʽʾ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

ʇʨʠʩʪʨʦʾ IoT. ʂʽʥʮʝʚʽ ʚʫʟʣʠ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʜʘʣʝʥʦ ʽ ʧʨʘʮʶʶʪʴ ʚʽʜ 

ʘʢʫʤʫʣʷʪʦʨʘ; 

ʐʣʶʟʠ. ɿôʻʜʥʘʥʥʷ ʙʝʟʜʨʦʪʦʚʠʭ ʪʘ ʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

"ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ"; 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʜʦ / ʚʽʜ "ʦʙʨʦʙʥʠʢʽʚ" ʪʘ ʧʝʨʝʚʽʨʢʘ 

ʮʽʣʽʩʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʽʚʥʷ; 

ʆʙʨʦʙʥʠʢʠ. ɺʠʢʦʥʘʥʥʷ ʙʫʜʴ- ʢ̫ʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʜʝʰʠʬʨʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ 

ʩʝʨʚʝʨʘʤʠ ʜʦʜʘʪʢʽʚ; 

ʉʝʨʚʝʨʠ ʜʦʜʘʪʢʽʚ. ʗʢ ʽ ʧʨʠʩʪʨʦʾ IoT, ʬʫʥʢʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʰʦʾ ʧʨʦʛʨʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. The Things Network Calderdale [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://www.rs-online.com/designspark/the-things-network-calderdale. 

2. Lora Raspberry Pi [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://m2m-tele.com/ru/2019/03/15/lora-raspberry-

pi/?utm_source=rss&utm_medium=rss&utm_campaign=lora-raspberry-pi. 

 

  

https://www.rs-online.com/designspark/the-things-network-calderdale
https://m2m-tele.com/ru/2019/03/15/lora-raspberry-pi/?utm_source=rss&utm_medium=rss&utm_campaign=lora-raspberry-pi
https://m2m-tele.com/ru/2019/03/15/lora-raspberry-pi/?utm_source=rss&utm_medium=rss&utm_campaign=lora-raspberry-pi
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ʇʈʆɽʂʊʋɺɸʅʅʗ ɸʈʍɯʊɽʂʊʋʈʀ ʉʀʉʊɽʄʀ ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʂʉʊʋ 

ɿʫʙʨʠʮʴʢʠʡ ɸ.ʖ. 

1. ɺʩʪʫʧ 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʚʝʣʠʢʠʡ ʜʝʬʽʮʠʪ ʩʠʩʪʝʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʣʽʥʛʚʽʩʪʘʤʠ. ɼʦʩʣʽʜʥʠʢʠ-ʣʽʥʛʚʽʩʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʟʘʜʘʯ ʧʦʪʨʝʙʫʶʪʴ ʩʠʩʪʝʤʠ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʾʤ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʜʦʩʣʽʜʥʠʢʘʤ-ʣʽʥʛʚʽʩʪʘʤ ʙʫʜʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ. 

ʉʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʣʦ ʣʝʛʢʦ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʤʦʜʫʣʽ ʪʘ 

ʨʦʟʰʠʨʶʚʘʪʠ ʾʾ.  

2. ʆʧʠʩ ʦʩʥʦʚʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʥʠʢʠ ʣʽʥʛʚʽʩʪʠ ʤʦʛʣʠ ʟ ʣʝʛʢʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʚʦʥʘ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʚʝʙ ʜʦʜʘʪʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʣʽʜʥʠʢʘʤ ʣʽʥʛʚʽʩʪʘʤ ʥʝ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʾʾ ʥʘ ʩʚʦʻʤʫ ʢʦʤʧôʶʪʝʨʽ, ʘ ʚʩʝ ʱʦ ʚʽʜ ʥʠʭ ʚʠʤʘʛʘʻʪʴʩʷ - ʮʝ ʥʘʷʚʥʽʩʪʴ ʚʝʙ 

ʙʨʘʫʟʝʨʘ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʜʦʜʘʪʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʜʽʣʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʪʘ ʩʝʨʚʝʨʥʦʾ 

ʯʘʩʪʠʥʠ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ REST API. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʫ ʙʫʣʘ ʦʙʨʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript ʷʢ ʜʣʷ 

ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʩʝʨʚʝʨʥʦʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʠʩʘʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʢʦʜ ʪʘ ʨʦʙʠʪʴ 

ʢʦʥʪʨʘʢʪʠ ʤʽʞ ʩʝʨʚʝʨʦʤ ʪʘ ʢʣʽʻʥʪʦʤ ʙʽʣʴʰ ʟʨʫʯʥʠʤʠ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʥʘ ʩʝʨʚʝʨʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Node JS ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ 

Express. 

 ʊʘʢʦʞ ʥʘ Node JS ʩʝʨʚʝʨʽ ʪʘʢʦʞ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ server side rendering, ʱʦ 

ʧʦʢʨʘʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠ ʾʾ ʧʦʯʘʪʢʦʚʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ server 

side rendering ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʨʝʡʤʚʦʨʢ Nest JS, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʦʧʪʠʤʽʟʘʮʽʡ ʫ ʩʚʦʾʡ ʨʝʘʣʽʟʘʮʽʾ. 

ʊʘʢʦʞ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʦʜʠʥ ʤʽʢʨʦʩʝʨʚʽʩ ʟ API ʥʘ Python, ʥʘ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ 

ʘʥʘʣʽʟ ʪʝʢʩʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʋ ʷʢʦʩʪʽ ʙʘʟʠ ʜʘʥʠʭ ʙʫʣʦ ʦʙʨʘʥʦ ʙʘʟʫ ʜʘʥʠʭ MySQL. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘ ʟ ʙʘʟʦʶ ʫ 

ʩʠʩʪʝʤʽ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ ORM   ʧʽʜ ʥʘʟʚʦʶ Sequelize. ɺʦʥʘ ʚʠʢʦʥʫʻ 

ʩʝʨʽʘʣʽʟʘʮʽʶ/ʜʝʩʝʨʽʘʣʽʟʘʮʽʶ ʪʘʙʣʠʮʴ ʫ JavaScript. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ ʥʘ 

ʚʠʱʦʤʫ ʘʙʩʪʨʘʢʪʥʦʤʫ ʨʽʚʥʽ. 

ʆʩʥʦʚʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʥʘ ʨʠʩʫʥʢʫ 1.  

 

 
ʈʠʩ. 1 ʆʩʥʦʚʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ 

ɼʣʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʜʦʜʘʪʢʫ ʙʫʣʘ ʦʙʨʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ Single Page Application. 

ɺʦʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʜʦʜʘʪʢʘʭ ʪʘ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʨʦʟʨʦʙʢʫ ʥʘ ʩʝʨʚʝʨʽ ʪʘ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2019è, 13-14 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʥʘ ʢʣʽʻʥʪʽ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʪʘ ʫʥʠʢʥʫʪʠ ʪʘʢʠʤ ʯʠʥʦʤ ʩʠʣʴʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ ʢʣʽʻʥʪʫ ʪʘ 

ʩʝʨʚʝʨʫ. 

ɼʣʷ ʨʦʙʦʪʠ ʟʽ ʩʪʘʥʦʤ ʜʦʜʘʪʢʫ  ʥʘ ʢʣʽʻʥʪʩʴʢʽʡ ʯʘʩʪʠʥʽ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʙʽʙʣʽʦʪʝʢʘ 

Redux. ʆʜʥʽʻʶ ʟ ʾʾ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʻ ʣʝʛʢʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʤʠʣʦʢ 

ʫ ʜʦʜʘʪʢʫ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ. 

ʅʘ ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ ʫ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʣʝʞʠʪʴ ʧʦʜʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʽ ʘʩʠʥʭʨʦʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʥʝʙʣʦʢʫʶʯʠ ʚʚʦʜʦʤ/ʚʠʚʦʜʦʤ. 

3. ʆʧʠʩ ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʠ 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʻ ʾʾ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. ʊʦʙʪʦ ʩʠʩʪʝʤʘ ʙʫʣʘ 

ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʥʝʾ ʤʦʞʥʘ ʟ ʣʝʛʢʽʩʪʶ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʨʽʟʥʽ ʤʦʜʫʣʽ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʽʚ ʙʫʣʦ ʚʠʜʽʣʝʥʦ: 

ǒ ʤʦʜʫʣʴ ʟ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚ ʷʢʦʤʫ 

ʨʝʘʣʽʟʦʚʘʥʦ  

ǒ ʤʦʜʫʣʴ ʟ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʢʠ 

ǒ ʤʦʜʫʣʴ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʅʘ ʨʠʩʫʥʢʫ 2 ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

 

 
ʈʠʩ. 2 ʆʩʥʦʚʥʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ 

ɺʠʩʥʦʚʦʢ 

ɹʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ ʜʦʩʣʽʜʥʠʢʘʤʠ-

ʣʽʥʛʚʽʩʪʘʤʠ. ʉʠʩʪʝʤʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʾʾ ʣʝʛʢʦ ʨʦʟʰʠʨʶʚʘʪʠ ʥʦʚʠʤ 

ʬʫʥʢʮʽʦʥʘʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɸʨʭʽʪʝʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ 

ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʢʣʽʻʥʪʩʴʢʫ ʯʘʩʪʠʥʫ, ʩʝʨʚʝʨʥʫ ʯʘʩʪʠʥʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʪʘ ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʠʭ. ʂʦʤʫʥʽʢʘʮʽʷ ʤʽʞ ʘʨʭʽʪʝʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Rest API. 
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https://hackernoon.com/architecting-single-page-applications-b842ea633c2e - ʅʘʟʚʘ ʟ ʝʢʨʘʥʘ 
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