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TO DETERMINE THE WIDTH OF THE BULGING MAGNETIC FLUX IN THE AIR GAPS OF 

CURRENT TRANSFORMERS 

 

ɸʥʥʦʪʘʮʠʷ:  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʨʠʘʥʛʫʣʠʨʦʚʘʥʥʳʭ ʩʝʪʢʘʭ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʩ ʟʘʟʦʨʘʤʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚ-

ʤʝʩʪʠʤʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʨʝʭʤʝʨʥʦʛʦ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʟʘʟʦʨʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʧʫʪʝʤ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʟʘʟʦʨʘʭ ʜʘʪʯʠʢʦʚ ʪʦʢʘ. 

Abstract:  
The paper proposes to use the finite element method on triangulated grids in determining electromagnetic 

compatibility and modeling the increase in noise immunity of current transformers with gaps in electric power 

systems. The determination of electromagnetic compatibility taking into account the three-dimensional bulging of 

the magnetic flux in the gaps is proposed to be performed by three-dimensional modeling of the bulging of mag-

netic fields in the gaps of current sensors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʜʘʪʯʠʢʠ ʪʦʢʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ, ʟʘ-

ʟʦʨʳ ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ, ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ ʧʦʣʝ, ʦʙʲʝʤʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʪʨʠʘʥʛʫʣʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ. 

Keywords: electromagnetic compatibility, current sensors, current transformers, gaps in the magnetic circuit, 

plane-parallel field, bulk magnetic field, finite element method, triangulated grid. 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʠ ʠ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʩʠ-

ʩʪʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʪʝʨʴ 

ʚʳʟʚʘʥʥʳʭ ʥʘʣʠʯʠʝʤ ʟʘʟʦʨʦʚ ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘʭ 

ʪʘʢʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʪʦʢʘ ʧʦʤʝʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʬʦʨʤʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʪʦʢʦʚʳʭ ʢʣʝʱʝʡ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʠʤʝ-

ʶʪʩʷ ʟʘʟʦʨʳ ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ. 

ʀʟʚʝʩʪʥʦ, ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʪʦʢʘ ʩʠʩʪʝʤ ʨʝ-

ʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʘ ʠʤʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ, ʥʘʣʠʯʠʝ ʟʘʟʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʥʘʣʠʯʠʷ ʩ ʮʝʣʴʶ ʫʩʪʨʘ-

ʥʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ ʠ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ 

[1]. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʟʘʟʦʨʦʚ ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʚʳʧʫʯʠʚʘʥʠʶ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʚʦʟʜʫʰ-

ʥʦʤ ʟʘʟʦʨʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ 

ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʧʦʪʝʨʠ ʚ 

ʩʪʘʣʠ. ɺ ʨʘʙʦʪʝ [1] ʩʜʝʣʘʥ ʫʧʦʨ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʚʝ-

ʣʠʯʠʥʳ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʩ ʫʯʝʪʦʤ ʥʝʢʦʪʦʨʦʛʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʚʳʧʫʯʠʚʘʥʠʷ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʚ ʚʦʟ-

ʜʫʰʥʦʤ ʟʘʟʦʨʝ. ʆʜʥʘʢʦ ʰʠʨʠʥʘ ʚʳʧʫʯʠʚʘʥʠʷ ʦʪ ʚʝ-

ʣʠʯʠʥʳ ʟʘʟʦʨʘ ʚ [1] ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 
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ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʘʙʦʪʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʠʥʳ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʥʝʤʘʛʥʠʪʥʳʭ ʟʘʟʦʨʘʭ ʤʘʛʥʠʪʦ-

ʧʨʦʚʦʜʦʚ ʷʚʣʷʶʪʩʷ ʪʨʫʜʳ ʠ ʰʫʥʪʠʨʫʶʱʝʛʦ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʪʦʢʘ [2, 3]. ʕʪʦʪ ʞʝ ʧʦʜʭʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʰʠʨʠʥʳ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʧʠʩʘʥ ʠ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʠ ʨʝʘʢʪʦʨʦʚ [4]. 

 
ɼʘʣʝʝ ʧʦʢʘʞʝʤ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʰʠʨʠʥʳ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʪʦʢʘ ʩ ʮʝʣʴʶ ʚʳʯʠʩʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ [1-8]. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [2, 3, 4], ʚʝʣʠʯʠʥʘ Ů (ʨʠʩ. 1) ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ 

‐ ̈́̈ὰὲ ̒̓

̈́̈
ρ, 

ʛʜʝ - ʚʳʩʦʪʘ ʝʜʠʥʠʯʥʦʛʦ ʟʘʟʦʨʘ, - ʚʳ-

ʩʦʪʘ ʩʪʘʣʴʥʦʡ ʚʩʪʘʚʢʠ. ʉʧʨʘʚʝʜʣʠʚʦ ʙʫʜʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ ʚʳʚʝʜʝʥʘ ʤʝʪʦʜʦʤ 

ʢʦʥʬʦʨʤʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʜʦʧʫ-

ʱʝʥʠʷʭ ʠ ʦʛʦʚʦʨʢʘʭ [2]: ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʦʪʥʦ-

ʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʝʨʜʝʯʥʠʢʘ ʜʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʜʠʘʤʝʪʨʘ ʦʙʤʦʪʢʠ; ʙʝʟ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʣʦʩ-

ʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ ʟʘʟʦʨʘ ʠ ʧʣʦʩʢʦʩʪʴ ʩʪʘʣʴʥʦʡ 

ʚʩʪʘʚʢʠ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʨʘʚʥʦʛʦ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʢʨʠʚʠʟʥʦʡ ʩʝʨ-

ʜʝʯʥʠʢʘ ʠ ʢʘʪʫʰʝʢ, ʪ.ʝ. ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʣʦʩʢʦʧʘʨʘʣ-

ʣʝʣʴʥʦʝ ʧʦʣʝ; ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʜʦʣʝʡ ʥʘʤʘʛʥʠʯʠʚʘ-

ʶʱʝʡ ʩʠʣʳ ʠ ʩ ʫʯʝʪʦʤ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ. 

ɺ ʨʘʙʦʪʝ [8] ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʘʩ-

ʯʝʪʳ ʚʣʠʷʥʠʷ ʰʠʨʠʥʳ ʰʫʥʪʠʨʫʶʱʝʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ ʩ ʫʯʝʪʦʤ Ů ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʠʥʜʫʢ-

ʪʠʚʥʦʩʪʠ ʦʪ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 

ʠ ʦʙʤʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ. 

ɿʜʝʩʴ ʩ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʨʠʘʥ-

ʛʫʣʠʨʦʚʘʥʥʳʭ ʩʝʪʢʘʭ [8] ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʳ-

ʰʝʥʠʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ ʩ ʟʘʟʦʨʘʤʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʫʪʝʤ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʚʳʧʫʯʠʚʘʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʟʘʟʦʨʘʭ 

ʜʘʪʯʠʢʦʚ ʪʦʢʘ [8]. 
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ʈʠʩ. 1. ʂ ʦʧʨʝʜʝʣʝʥʠʶ 

ʰʠʨʠʥʳ ʚʳʧʫʯʠʚʘʥʠʷ Ů 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ. ʉʝʯʝʥʠʝ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ. 
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Abstract 

The spatial problem of the theory of elasticity is solved for two isotropic layers ideally connected with each 

other, one of which has a longitudinal cavity. Stress are set on the cavity and on the upper boundary of the upper 

layer. At the lower boundary of the lower layer, displacements are specified. The solution of the spatial problem 

of the theory of elasticity is obtained by the generalized Fourier method with respect to the system of Lame equa-

tions. The infinite systems of linear algebraic equations to which the problem is reduced are solved by the reduc-

tion method. The analysis of the stress - strain state in the layers, on the boundary of the layers and on the surface 

of the cavity from a given load on the upper boundary of the upper layer. 

Keywords: composite, cylindrical cavity in the layer, generalized Fourier method, conjugation conditions 

 

Introduction  

When designing pavement, composite structures, 

parts in mechanical engineering, one has to deal with 

design schemes in the form of two layers having a lon-

gitudinal cylindrical cavity. 

Calculation methods that provide an accurate so-

lution to this problem do not exist today. Of the approx-

imate methods that allow solving such a problem, the 

most accurate is the analytical-numerical approach, 

where the only method that takes into account more 

than three boundary surfaces is the generalized Fourier 

method [1].  

Based on this method, problems are solved for a 

space with cylindrical cavities and various boundary 

conditions [2, 3], a half-space with a cylindrical cavity 

or inclusion [4ï7]. 

The problems for a cylinder with cylindrical holes 

or inclusions in [8ï11], for a layer with cylindrical 

holes or inclusions in [12ï15], as well as for a multi-

layer body [12ï15], are considered. 

In this paper, we propose a solution to a spatial 

problem with an analytical-numerical approach based 

on the generalized Fourier method. A solution is writ-

ten for each homogeneous isotropic layer. The cylindri-

cal cavity is located in one of the layers, with the con-

dition that the boundary surfaces do not intersect. 

 

Formulation of the problem. 

Two elastic homogeneous layers are perfectly in-

terconnected. In the lower layer, parallel to its surfaces, 

is a cylindrical cavity of radius R. 

The upper and lower layers will be considered in 

Cartesian coordinate systems (x1, y1, z1) and (x2, y2, z2), 

respectively, the cavity will be considered in a cylindri-

cal coordinate system (ɟ, j, z), combined with the co-

ordinate system of the lower layer. The boundaries of 

the upper layer are located at a distance y1=h1 and y1 = 

0, the bottom layer at a distance of y2=h2 and y2= 2

~
h-

. 

It is necessary to find a solution to the Lame equa-

tion ( ) 021
1

=Ðs-+D
-

jjj UdivU
CC

, where j 

is the layer number, provided that the stresses are set on 

the cavity surface ( R=ɟ ) and the upper boundary 

of the upper layer (y1=h1), the displacements are speci-

fied on the lower boundary of the lower layer (

22

~
hy -= ): 

 

( ) ( )11
0

1111 ,,
11

zxfzxUF hhy

CC
=

=
, ( ) ( )22

0
~~

22~ ,,
22

zxUzxU
hhyh

CC
=

-= ,

( ) ( )zfzUF pR ,, 0
22 j=j =r

CC
,  

where 1U
C

 ð top layer displacements; 2U
C
ð bottom layer displacements; 

)](
2

1
div

ů21

ů
[2 jjj

j

j
jjj UrotnU

n
UnGUF

CCCCC
³+

µ

µ
+

-
= ; 

)1(2 j

j
j

E
G

s+
= ; jů , jE  ï 

poisson's ratio and elastic modulus of the layer with number j; 
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h
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h
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h
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eeezf

eUeUeUzxU

eeezxf

CCCC

CCCC

CCCC

rjrjrr t+t+s=j

++=

t+s+t=

    (1)  

known functions, which we assume to be rapidly decreasing from the origin along the z axis for the cylinder 

and along the z and x axes for the boundaries of the layers. On the flat contact surface of the layers, the boundary 

conditions of conjugation 

221
201 hyy

UU
==

=
CC

,      (2) 

 
221

22011 hyy
UFUF

==
=

CC
.     (3) 

 

Solution method. 

We choose basic solutions for the Lame equation for Cartesian and cylindrical coordinate systems in the 

form [1]: 

( ) ()( )

( ) () ( )( )

( ) () ( ) ( )[ ] ;3,2,1;;;;,,

;;;,,

;;,;,,

,

,

=Ölr=sljr

lr=sljr

=sml
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j+l
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kesNzS

eINzR
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p
kmk
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p
kmk

yxzid
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() Ð
l
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1
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() ( )() ()ÖÐ

l
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l
= yeN d 1

1
4 1
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C
; 
() ()( )Ö
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N d C
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1
1

pN ; 
() ( ) ()
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é
ê

è
ö
÷

õ
æ
ç

å
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-Ð-s+ö
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õ
æ
ç

å

rµ

µ
rÐ
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z
eN p 2

32 14
1 C
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() ()( )Ö
l
= 2

33 rot e
i

N p C
; ( )( ) ( )rll=lr m

m
m Ks sign; ; ¤<ml<-¤m+l=g ,,22

, 

where ()xIm
, ()xKm  ï modified Bessel functions; mkmk SR ,, ,

CC
 ï respectively, internal and exter-

nal solutions of the Lame equation for the cylinder; 
() ()+-

kk uu
CC

,  ï solving the Lame equation for a layer. 

The solution to the problem is presented in the form 

()( ) ()( )(

()( ) ()( )) lmsmlÖml+

+smlÖml=

-

=

¤

¤-

¤
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1
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1
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~
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   (6) 

where ( )jmk zS sljr ;;,,,

C
, 
()( )jk zyxu sml+ ;,;,,
C

 ʠ 
()( )jk zyxu sml- ;,;,,
C

 ï basis solutions 

that are given by formulas (4), and unknown functions 
()( )ml,1
kH , 

()( )ml,~ 1
kH , 

()( )ml,2
kH , 
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()( )ml,~ 2
kH  and ()lmkB ,  must be found from the boundary conditions (1) and the conjugation conditions 

(2), (3). 

For the transition in basic solutions between coordinate systems, we use the formulas [15].  

To satisfy the boundary conditions at the upper boundary of the upper layer for vector (5), we find the stresses 

and equate (for y1=h1) the given ( )11
0 ,zxfh

C
 represented by the double Fourier integral. So we get the first three 

equations (one for each projection) with six unknowns 
()( )ml,1
kH , 

()( )ml,~ 1
kH . 

To satisfy the boundary conditions at the lower boundary of the lower layer, the vectors mkS ,

C
 in (6), using 

the transition formulas [15, formula (7)], are rewritten in the Cartesian coordinate system through the basis solu-

tions 
()+
ku
C

. We equate the resulting vector (for y2= 2

~
h- ) with the given ( )22

0
~ ,zxU
h

C
 represented through the 

double Fourier integral. 

To satisfy the conjugation conditions at the layer boundary in displacements, we substitute the right-hand 

sides (5) and (6) in (2). Moreover, the vectors mkS ,

C
 in (6), using the transition formulas [15, formula (7)], can 

be rewritten in the Cartesian coordinate system through the basis solutions of 
()-
ku
C

. Similarly, we write three 

additional equations for stresses (3). 

As a result, we obtain a system of 12 equations, from which we express the functions 
()( )ml,1
kH , 

()( )ml,~ 1
kH , 

()( )ml,2
kH , 

()( )ml,~ 2
kH  through ()lmkB ,

. 

The determinant D of this system has a cumbersome appearance and, as a consequence, is not presented 

here. The study of the determinant showed that, for 0>g , it has only positive values and does not vanish. Since 

0>D , this system of equations has a unique solution. 

To satisfy the boundary conditions on the cylinder, using the transition formulas from solutions 
()+
ku
C

 and 

()-
ku
C

 to solutions mkR ,

C
 [15, formula (8)], the right-hand side of (6) can be rewritten in a cylindrical coordinate 

system through basic solutions mkmk SR ,, ,
CC

. For the resulting vector, we find the stresses and, for ɟ = R, we 

equate the given ( )zf p ,
~0 j  represented by the integral and the Fourier series. As a result, we obtain a set of 

three infinite systems of linear algebraic equations for determining unknown ()lmkB ,
. These infinite systems 

have the properties of equations of the second kind and, as a consequence, the reduction method can be applied to 

them. 

After determining ()lmkB ,
, we can find the values of the unknowns 

()( )ml,1
kH , 

()( )ml,~ 1
kH , 

()( )ml,2
kH , 

()( )ml,~ 2
kH  which we previously expressed through ()lmkB ,

. So all unknown expressions 

(5) and (6) will be found. 

 

Numerical studies of stress. 

The cylindrical cavity is located in the lower layer of a bilayer isotropic material. Physical characteristics of 

the upper layer: Poisson's ratio s1 = 0.21, elastic modulus E1 = 2.94 MPa; lower layer: s2 = 0.38, E2 = 1700 MPa. 

The radius of the cylindrical cavity is R = 10mm. The thickness of the upper layer h1 = 5mm., the lower layer 

22

~
hh + = 60mm. The distance from the conjugation of the layers to the center of the cylindrical cavity is h2 = 

20 mm. 

At the upper boundary of the upper layer, the stresses are given 

()( ) ( ) ( )2222228
1 101010,

--
+Ö+Ö-=s xzzxh

y , 
() () 0=t=t h

yz
h
yx . At the lower boundary of the 

lower displacement layer. On the surface of the cavity of stresses 
() () () 0=t=t=s rrjr

p
z

pp
. 

A finite system of equations of order m = 6 was solved. The accuracy of the fulfillment of the boundary 

conditions for the indicated values of geometric parameters was equal to 10-3. 

In Fig. 1. stresses along the z axis in the upper layer in MPa are presented, the distance in mm. 
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a      b 

Fig. 1. Stresses in the upper layer along the z axis, for x = 0: a - on the upper boundary of the layer; b - at the 

lower boundary of the layer; 1 ï ys ; 2 ï xs ; 3 ï zs  

Stresses xs  and zs  (Fig. 1, lines 2, 3) significantly exceed the specified stresses ys  (Fig. 1a, line 1). At 

the lower boundary of the upper layer (Fig. 1b), the stresses ys  decreased significantly, and the stresses xs  

and zs , despite a slight decrease, remain quite large. Such an increase in stresses is associated with a small height 

of the upper layer and a low value of the elastic modulus of the lower layer. 

The stresses in the lower layer along the z axis are shown in Fig. 2 in MPa, the distance in mm. 
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a      b 

Fig. 2. Stresses in the lower layer along the z axis, for x = 0: a - on the upper boundary of the layer; b - at the 

lower boundary of the layer;  

1 ï ys ; 2 ï xs ; 3 ï zs ; 4 ï xzt  

 

The stresses ys  (Fig. 2a, line 1) is equal to the stresses ys  at the lower boundary of the upper layer (Fig. 

1b, line 1) based on the conjugation condition. It is the maximum. The stresses xs  and zs  in the lower layer 

are compressive, which is a consequence of hard pinching of the lower boundary of the lower layer. And if the 

stresses xs  and zs  at the upper boundary and differ from each other, then at the lower boundary they are almost 

equal (Fig. 2b). 

Stresses on the surface of the cavity are shown in Fig. 3 in MPa, the distance in mm. 

 

 

Fig. 3. Stresses on the surface of the cavity, at z = 0: 1 ï js ; 2 ï zs  

 

The stresses js  and zs  on the surface of the cavity (Fig. 3) are higher than the stresses in the layer (Fig. 

2). The maximum values of these stresses arise at j = 0.39 and j = 2.75. 
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Conclusions. 

The three-dimensional problem of the theory of 

elasticity is solved for two layers that are intercon-

nected by the conjugation conditions when one of the 

layers has a longitudinal cylindrical cavity. Stresses are 

set on the upper boundary of the upper layer and on the 

cavity surface, and displacements are set on the lower 

boundary of the lower layer. 

The proposed solution method is based on the gen-

eralized Fourier method and allows determining the 

stress-strain state of the medium under study with a pre-

determined accuracy. 

Numerical studies of the stress state were carried 

out in the bodies of the layers, on their boundary and on 

the surface of the cavity. The analysis showed that the 

greatest stresses occur in the upper layer and on the sur-

face of the cavity. 

Further research is relevant for more cavities. 
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Shishkina Ekaterina Ivanovna 

 

ANALYSIS OF FOREIGN TECHNOLOGIES OF DRINKING YOGHURT AND DRINKING 

YOGHURT OF FUNCTIONAL PURPOSE  

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʠʪʴʝʚʦʛʦ ʡʦʛʫʨʪʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʘ ʚ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʦʤ. 

Abstract 

The article gives the history of the occurrence of drinking yogurt of classic and functional purpose. The 

technology of yogurt production in Russia and abroad is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʡʦʛʫʨʪ, ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʙʠʦʪʠʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʧʠʪʢʠ 

Keywords: yogurt, technology, prebiotics, functionality, drinks 

 

ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦ-

ʪʨʝʙʣʷʝʤʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʁʦ-

ʛʫʨʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʁʦʛʫʨʪ ʩʦʭʨʘʥʷʝʪ 50% ʧʨʦʜʘʞ ʥʘ ʨʳʥʢʝ ʧʨʦ-

ʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʚʦʨʦʛ, ʬʝʨʤʝʥʪʠʨʦʚʘʥ-

ʥʳʝ ʥʘʧʠʪʢʠ (ʡʦʛʫʨʪʳ ʠ ʢʝʬʠʨ), ʦʭʣʘʞʜʝʥʥʳʝ ʩʦ-

ʫʩʳ, ʩʤʝʪʘʥʫ ʠ ʡʦʛʫʨʪ. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʡʦʛʫʨʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʠʩ-

ʩʣʝʜʫʶʪ ʢʦʤʧʦʥʝʥʪʳ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝ-

ʥʠʝʤ, ʪʘʢʠʝ ʢʘʢ ʧʨʝʙʠʦʪʠʢʠ ʠ ʧʨʦʙʠʦʪʠʢʠ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʟʘʙʦʪʷʱʠʭʩʷ ʦ ʩʚʦʝʤ ʟʜʦ-

ʨʦʚʴʝ[1].  

ʁʦʛʫʨʪ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʦʜʫʢʪʳ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʦʯʝʥʴ ʜʦʣʛʫʶ ʠʩʪʦ-

ʨʠʶ. ʃʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʈʦʩʩʠʡʩʢʠʡ ʙʘʢ-

ʪʝʨʠʦʣʦʛ ʀʣʴʷ ʄʝʪʥʠʢʦʚʦ ʙʳʣ ʧʝʨʚʳʤ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʠʣ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʡʦʛʫʨʪʘ, ʧʠʪʴʝʚʦʛʦ ʡʦʛʫʨʪʘ ʠ ʧʠʪʴʝʚʦʛʦ ʡʦʛʫʨʪʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʇʨʦʜʫʢʪ, ʠʤʝʥʫʝʤʳʡ ʡʦʛʫʨʪʦʤ ʠ ʧʠʪʴʝʚʳʤ ʡʦ-

ʛʫʨʪʦʤ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, ʘ 

ʠʤʝʥʥʦ ʡʦʛʫʨʪʳ ʥʘʪʫʨʘʣʴʥʳʝ, ʚʢʣʶʯʘʶʱʠʝ ʡʦ-

ʛʫʨʪʳ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʝ ʠ ʩʪʝ-

ʨʠʣʠʟʦʚʘʥʥʳʝ ʡʦʛʫʨʪʳ, ʩʫʰʝʥʳʝ ʡʦʛʫʨʪʳ, ʟʘʤʦʨʦ-

ʞʝʥʥʳʝ ʡʦʛʫʨʪʳ, ʡʦʛʫʨʪʦʚʳʝ ʩʤʝʩʠ ʠ ʨʘʩʪʚʦʨʠʤʳʝ 

ʡʦʛʫʨʪʳ, ʘʮʠʜʦʬʠʣʴʥʳʝ, ʡʦʛʫʨʪʳ, ʧʠʪʴʝʚʳʝ ʡʦ-

ʛʫʨʪʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ[2].  

ʁʦʛʫʨʪ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʢʘʢ ʧʦʣʥʦʮʝʥʥʦʝ 

ʙʣʶʜʦ ʥʘ ʦʙʝʜ, ʫʞʠʥ ʠʣʠ ʟʘʚʪʨʘʢ. ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ 

ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʤʝʞʜʫ ʧʨʠʝʤʘʤʠ ʧʠʱʠ, ʢʘʢ 

ʥʘʧʠʪʦʢ, ʠ ʝʛʦ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʚʦ ʤʥʦʛʠʝ ʦʚʦʱ-

ʥʳʝ ʙʣʶʜʘ. ʇʠʪʴʝʚʦʡ ʡʦʛʫʨʪ ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʝʡ ʦʙ-

ʣʘʩʪʴʶ ʠʥʪʝʨʝʩʘ ʠʟ-ʟʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʦʩʠʪʴ 

ʧʦʣʴʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ[3].  

 

ʀʩʪʦʨʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʡʦʛʫʨʪʘ. ʌʝʨʤʝʥʪʘ-

ʮʠʷ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʤʝʪʦʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʣʶʜʴʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʦʣʦʢʘ ʩ 

ʫʚʝʣʠʯʝʥʥʳʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ. ʊʦʯʥʦʝ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʝ ʙʨʦʞʝʥʠʷ ʤʦʣʦʢʘ ʥʝ ʷʩʥʦ; ʦʜʥʘʢʦ, ʧʦʭʦʞʝ, 

ʯʪʦ ʦʥʦ ʚʦʩʭʦʜʠʪ ʢ ʟʘʨʝ ʮʠʚʠʣʠʟʘʮʠʠ. ʉʦʦʙʱʘʣʦʩʴ, 

ʯʪʦ ʨʘʥʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʘʤʘʨʮʳ, ʚʘʚʠ-

ʣʦʥʷʥʝ, ʬʘʨʘʦʥʳ ʠ ʠʥʜʝʡʮʳ, ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-

ʚʠʪʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ [5]. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ 

ʛʦʚʦʨʷʪ, ʯʪʦ ʦʩʪʘʪʢʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʙʳʣʠ ʦʙʥʘʨʫ-

ʞʝʥʳ ʚʦ ʬʨʘʛʤʝʥʪʘʭ ʢʝʨʘʤʠʢʠ ʠʟ ʧʦʩʝʣʝʥʠʡ ʵʧʦʭʠ 

ʥʝʦʣʠʪʘ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʠ ʞʝʣʝʟʥʦʛʦ ʚʝʢʘ, ʯʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ɹʨʠʪʘʥʠʠ ʧʨʠʤʝʨʥʦ 6500 

ʣʝʪ. ʥʘʟʘʜ [12]. ʆʜʥʘʢʦ ʩʦʤʥʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʧʨʘʢʪʠʢʦʚʘʣʦʩʴ ʩʙʨʘʞʠʚʘʥʠʝ ʤʦʣʦʢʘ. ʇʦ-

ʵʪʦʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʚʢʣʶʯʘʷ ʡʦʛʫʨʪ, ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ. ɽʩʪʴ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʯʪʦ ʘʥʘʪʦʣʠʡʩʢʠʝ ʢʦʟʣʷʪʘ ʩʦʭʨʘʥʷʶʪ 

ʩʚʦʝ ʤʦʣʦʢʦ ʧʫʪʝʤ ʩʛʫʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʫʰʘʪ 

ʝʛʦ ʥʘ ʩʦʣʥʮʝ ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʞʝʣʫʜʢʠ ʞʠʚʦʪʥʳʭ [6]. 

ʉʨʝʜʠ ʠʩʪʦʨʠʢʦʚ ʦʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʙʨʦʞʝʥʠʝ 

ʤʦʣʦʢʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʣʫʯʘʡʥʦ ʥʝʦʣʠʪʘʤʠ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʢʦʛʜʘ ʦʥʠ ʭʨʘʥʠʣʠ ʤʦʣʦʢʦ ʧʨʠʤʠ-

ʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʝʰʢʠ ʩ ʦʚʝʯʴʝʡ 

ʰʢʫʨʦʡ, ʚ ʪʝʧʣʦʤ ʢʣʠʤʘʪʝ [7].  
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʡʦʛʫʨʪʘ, ʪʦ ʦʥ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʦʥ ʧʦʣʫʯʠʣ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʊʫʨʮʠʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʪʝʨʤʠʥ çʡʦʛʫʨʪè ʧʨʦʠʟʦʰʝʣ ʦʪ ʪʫʨʝʮʢʦʛʦ 

ʛʣʘʛʦʣʘ çʡʦʛʫʨʪè, ʯʪʦ ʦʟʥʘʯʘʝʪ çʙʳʪʴ ʩʚʝʨʥʫʪʳʤè 

[5, 7]. ʉʘʤʳʝ ʨʘʥʥʠʝ ʟʘʧʠʩʠ ʦ ʡʦʛʫʨʪʝ ʤʦʞʥʦ ʥʘʡʪʠ 

ʫ ʇʣʠʥʠʷ, ʢʦʪʦʨʳʡ ʞʠʣ ʚ ʧʝʨʚʦʤ ʚʝʢʝ ʥʘʰʝʡ ʵʨʳ ʠ 

ʧʠʩʘʣ ʦ ʜʨʝʚʥʠʭ ʚʘʨʚʘʨʩʢʠʭ ʥʘʨʦʜʘʭ, ʢʦʪʦʨʳʝ 

ʟʥʘʣʠ, ʢʘʢ ʩʛʫʱʘʪʴ ʤʦʣʦʢʦ ʜʦ ʚʝʱʝʩʪʚʘ ʩ ʧʨʠʷʪʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠ-

ʢʘʤ, ʦʩʥʦʚʘʪʝʣʴ ʤʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ ʏʠʥʛʠʩʭʘʥ ʠ 

ʝʛʦ ʘʨʤʠʠ ʧʠʪʘʣʠʩʴ ʡʦʛʫʨʪʦʤ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʪʦʡ ʥʦʚʦʩʪʠ ʩʨʝʜʠ ʣʶʜʝʡ ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʡʦʛʫʨʪʘ ʧʦ ʚʩʝʤʫ ɺʦʩʪʦʢʫ [7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʧʝʨʩʠʜʩʢʦʡ ʪʨʘʜʠʮʠʠ, 

ɸʚʨʘʘʤ ʦʙʷʟʘʥ ʩʚʦʝʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʠ ʜʦʣʛʦʣʝʪʠʝʤ 

ʨʝʛʫʣʷʨʥʦʤʫ ʫʧʦʪʨʝʙʣʝʥʠʶ ʡʦʛʫʨʪʘ, ʘ ʠʤʧʝʨʘʪʦʨ 

ʌʨʘʥʮʠʩʢ I, ʢʘʢ ʛʦʚʦʨʷʪ, ʙʳʣ ʠʟʣʝʯʝʥ ʦʪ ʩʠʣʴʥʦʛʦ 

ʧʦʥʦʩʘ, ʧʦʪʨʝʙʣʷʷ ʡʦʛʫʨʪ, ʩʜʝʣʘʥʥʳʡ ʠʟ ʢʦʟʴʝʛʦ 

ʤʦʣʦʢʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʣʴʟʳ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʡʦʛʫʨʪʘ ʚ ʟʘʧʘʜʥʳʡ ʤʠʨ ʚ 1542 ʛʦʜʫ [5, 6].  

ʇʝʨʚʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʡʦʛʫʨʪʘ 

ʩʦʩʪʦʷʣʦʩʴ ʚ 1919 ʛʦʜʫ ʚ ɹʘʨʩʝʣʦʥʝ, ʀʩʧʘʥʠʷ, ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Danone [7]. ʁʦʛʫʨʪ ʙʳʣ 

ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʚ ʉʐɸ ʚ ʥʘʯʘʣʝ 20-ʛʦ ʚʝʢʘ ʚ ʬʦʨʤʝ 

ʪʘʙʣʝʪʦʢ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʣʶʜʝʡ 

ʩ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ [6]. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʦʥ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, 

ʢʦʛʜʘ ʥʝʙʦʣʴʰʘʷ ʬʘʙʨʠʢʘ ʡʦʛʫʨʪʦʚ Dannon ʥʘʯʘʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʡʦʛʫʨʪʘ ʚ ʅʴʶ-ʁʦʨʢʝ ʚ 1940 ʛʦʜʫ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʡʦʛʫʨʪ ʨʘʟʚʠʚʘʣʩʷ ʚʝʢʘʤʠ, ʦʥ ʧʦʜ-

ʚʝʨʛʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠ ʜʠʥʘʤʠʯʥʦʤʫ ʧʨʦʮʝʩʩʫ 

ʵʚʦʣʶʮʠʠ ʚ 20-ʛʦ ʚʝʢʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʨʦʜʫʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʬʨʫʢʪʦʚʳʝ ʡʦʛʫʨʪʳ, 

ʡʦʛʫʨʪʳ ʩ ʬʨʫʢʪʘʤʠ ʥʘ ʜʥʝ ʠ ʩʤʝʰʘʥʥʳʝ ʡʦʛʫʨʪʳ 

ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 1937, 1947 ʠ 1963 ʛʦʜʘʭ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ [6, 12]. ʇʦʭʦʞʝ, ʯʪʦ ʧʨʦʮʝʩʩ ʵʚʦʣʶʮʠʠ ʡʦ-

ʛʫʨʪʘ ʧʨʦʠʩʭʦʜʠʣ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʢʘʢ 

ʪʦʣʴʢʦ ʦʥ ʚʦʟʥʠʢ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʨʘʟʥʳʝ ʪʠʧʳ ʡʦʛʫʨʪʦʚ ʠ 

ʡʦʛʫʨʪʦʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʨʘʟ-

ʥʳʭ ʩʪʨʘʥʘʭ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʪʴʝʚʦʛʦ ʡʦ-

ʛʫʨʪʘ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ. ʇʠʪʴʝʚʦʡ ʡʦʛʫʨʪ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫ-

ʣʷʨʥʳʤ ʧʨʦʜʫʢʪʦʤ. ɽʛʦ ʫʥʠʢʘʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʩ ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʢʫʩʦʚ, ʧʨʘʢ-

ʪʠʯʥʘʷ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʫʧʘʢʦʚʢʘ, ʙʦʣʝʝ ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʥʘʩʪʦʷʱʝʤʫ ʫʩʧʝʭʫ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɿʘ ʨʫʙʝʞʦʤ ʪʝʭʥʦʣʦʛʠʷ ʧʠʪʴʝʚʦʛʦ ʡʦʛʫʨʪʘ ʦʪ-

ʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʪ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʩʤʝʰʠ-

ʚʘʶʪ, ʛʦʤʦʛʝʥʠʟʠʨʫʶʪ, ʦʭʣʘʞʜʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʨʘʥʝʥʠʷ (5 Á ʉ) ʠ ʨʘʟʣʠʚʘʶʪ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʡʦʛʫʨʪʘ ʧʠʪʴʝʚʦʛʦ ʪʠʧʘ ʧʨʦʜʫʢʪ ʧʦ-

ʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʯʘʩʪʠʯʥʦ ʦʭʣʘ-

ʞʜʘʶʪ ʚ ʨʝʟʝʨʚʫʘʨʝ ʠʣʠ ʚ ʧʦʪʦʢʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʨʘʥʝʥʠʷ (4 Ñ 2 Á C) ʠ ʨʘʟʣʠʚʘʶʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦ-

ʣʦʯʥʦ-ʙʝʣʢʦʚʳʡ ʩʛʫʩʪʦʢ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ, ʧʣʦʭʦ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʩʢʣʦʥʝʥ ʢ ʩʠʥʝʨʝʟʠʩʫ, ʧʦʵʪʦʤʫ 

ʪʠʢʩʦʪʨʦʧʠʷ (ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ) ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʠʤʝʶʪ ʦʩʦ-

ʙʦʝ ʟʥʘʯʝʥʠʝ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʠʪʴ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʪʘʨʪʦʚʳʭ ʢʫʣʴ-

ʪʫʨ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʩʦ-

ʩʪʘʚʣʷʶʪ ʟʘʢʚʘʩʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʜʣʷ ʡʦʛʫʨʪʘ, ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʙ-

ʨʘʟʫʶʪ ʩʛʫʩʪʢʠ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ ʩ ʨʘʟʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʧʨʠ ʩʙʨʘʞʠʚʘʥʠʠ ʤʦʣʦʢʘ: ʢʦʣʶʯʠʝ 

ʠʣʠ ʚʷʟʢʠʝ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ɼʣʷ ʧʠʪʴʷ ʡʦʛʫʨʪʘ ʠʩʧʦʣʴʟʫʶʪ ʚʷʟʢʠʝ ʟʘʢʚʘʩʦʯʥʳʝ 

ʢʫʣʴʪʫʨʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʩʠʥʝʨʝʟʠʩʫ. 

ɿʘʢʚʘʩʦʯʥʳʝ ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʛʫʩʪʢʠ ʩ 

ʭʦʨʦʰʝʡ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʦʧʨʝ-

ʜʝʣʷʝʤʳʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʨʘʟʜʝʣʝʥʠʷ F = 1000, ʥʝ ʜʦʣʞʥʳ ʚʳ-

ʜʝʣʷʪʴ ʙʦʣʝʝ 2,5 ʤʣ ʩʳʚʦʨʦʪʢʠ ʥʘ 10 ʤʣ ʟʘʢʚʘʩʦʯ-

ʥʦʡ ʢʫʣʴʪʫʨʳ [4]. ʉʪʨʫʢʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ ʩʛʫʩʪʢʘ 

ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʫʣʴʪʫʨʳ ʟʘʢʚʘʩʦʢ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʝʨʤʝʥʪʘʮʠʠ ʟʘʢʚʘʩʦʢ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ Str. subsp. Thermophilus ʠ Lb. 

Delbrueckii subsp. bulgaricus, ï40ï45 Á ʉ [5]. ʉʥʠʞʝ-

ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʨʦʞʝʥʠʷ ʜʦ 32 Á ʉ ʚʳʟʳʚʘʝʪ 

ʯʨʝʟʤʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʧʦ-

ʣʫʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʦ ʪʘʢʞʝ ʠ 

ʯʨʝʟʤʝʨʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ [11]. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʬʝʨʤʝʥʪʘʮʠʠ ʡʦʛʫʨʪʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʬʝʨʤʝʥʪʘʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ Str. subsp. 

Thermophilus ʠ Lb. Delbrueckii subsp. Bulgaricus: ʚ 

ʈʦʩʩʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʨʦʞʝʥʠʷ 40-42 Á ʉ, ʚʨʝʤʷ ʙʨʦ-

ʞʝʥʠʷ 3-4 ʯʘʩʘ, ʦʙʲʝʤ ʙʨʦʞʝʥʠʷ 3-5%; ʚ ʩʪʨʘʥʘʭ ɽʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 37-46 Á ʉ, 2-6 ʯʘʩʦʚ, 0,01-8% 

(ʦʙʳʯʥʦ 2-3%) ʠʣʠ 30-32 Á ʉ, 8-18 ʯʘʩʦʚ, 0,01-1% 

[1, 6, 7]. 

ʂʫʣʴʪʫʨʳ Lb. Delbrueckii subsp. Bulgaricus, Str. 

subsp. Thermophilus ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʥʝ-

ʢʣʝʪʦʯʥʳʝ ʧʦʣʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʫʛʣʝʚʦʜʥʦ-ʙʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ. ʂʦʣʠʯʝʩʪʚʦ ʵʪʠʭ 

ʧʦʣʠʤʝʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ ʙʨʦʞʝʥʠʷ ʠʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. ɿʘʛʫʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ-

ʣʠʩʘʭʘʨʠʜʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ Str. thermophilus ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ Lb. Delbrueckii 

subsp. Bulgaricus. 

ʉʣʠʟʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʨʘʟʥʳʤʠ 

ʰʪʘʤʤʘʤʠ Str. subsp. Thermophilus ʠ Lb. Delbrueckii 

subsp. Bulgaricus, ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʡ ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ. ɺ ʧʦʣʠʩʘʭʘʨʠʜʘʭ Lb. Delbrueckii subsp. 

ʠ Bulgaricus ʩʫʱʝʩʪʚʫʶʪ ʘʨʘʙʠʥʦʟʘ, ʤʘʥʥʦʟʘ, ʛʣʶ-

ʢʦʟʘ, ʛʘʣʘʢʪʦʟʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʳʤʠ ʠʣʠ 

ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʩʚʷʟʷʤʠ. ʊʘʢʠʝ ʧʦʣʠʤʝʨʳ ʭʠʤʠʯʝ-

ʩʢʠ ʧʦʭʦʞʠ ʥʘ ɓ-ʛʣʶʢʘʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘ-

ʩʪʴʶ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ Str. 

subsp. Thermophilus ʚʳʨʘʙʘʪʳʚʘʶʪ ʪʝʪʨʘʩʘʭʘʨʠʜʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʘʣʘʢʪʦʟʳ, ʛʣʶʢʦʟʳ ʠ N-ʘʮʝʪʠʣʛʘʣʘʢ-

ʪʦʟʘʤʠʥʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 1 ʤʠʣʣʠʦʥ, ʢʦʪʦ-

ʨʳʝ ʦʙʣʘʜʘʶʪ ʟʘʛʫʱʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʣʠʯʠʝ 

ʵʪʠʭ ʩʣʠʟʠʩʪʳʭ ʚʝʱʝʩʪʚ ʫʣʫʯʰʘʝʪ ʦʜʥʦʨʦʜʥʦʩʪʴ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʛʫʩʪʢʘ [5]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
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ʩʛʫʩʪʢʘ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʵʣʘ-

ʩʪʠʯʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʚʷʟʢʠʤʠ ʰʪʘʤʤʘʤʠ, ʩʚʷ-

ʟʘʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʩʣʦʝʚ ʚ 

ʤʘʪʨʠʮʳ ʢʘʟʝʠʥʘ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʨʘʩʩʪʦʷ-

ʥʠʝ ʤʝʞʜʫ ʤʠʮʝʣʣʘʤʠ ʢʘʟʝʠʥʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʚʝ-

ʣʠʯʝʥʠʝ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʣʫ-

ʯʝʥʠʝ ʤʷʛʢʦʡ ʪʝʢʩʪʫʨʳ ʡʦʛʫʨʪʘ [9]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʢʫʣʴʪʫʨʘʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʵʢʟʦʧʦʣʠʩʘʭʘ-

ʨʠʜʳ ʚ ʨʘʚʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʦʙʨʘʟʫʶʪʩʷ ʩʛʫʩʪʢʠ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʠ ʨʝʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʊʘʢ, ʙʦʣʝʝ ʩʣʠʟʠʩʪʳʝ ʢʫʣʴʪʫʨʳ 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʩʛʫʩʪʢʠ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʴʶ, 

ʯʝʤ ʤʝʥʝʝ ʩʣʠʟʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. ʈʘʟʣʠʯʠʷ ʚ ʢʦʥʩʠʩʪʝʥ-

ʮʠʠ ʡʦʛʫʨʪʘ ʦʙʲʷʩʥʷʶʪʩʷ ʥʝ ʢʦʣʠʯʝʩʪʚʦʤ ʵʢʟʦʧʦ-

ʣʠʩʘʭʘʨʠʜʦʚ, ʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʣʫʯʘʶʱʝʡʩʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ. ʏʝʤ ʙʦʣʴʰʝ 

ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʙʝʣʢʦʚʳʭ ʮʝʧʝʡ ʠ ʧʦʣʠʩʘʭʘʨʠ-

ʜʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʢʫʣʴʪʫʨʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʪʝʤ ʚʳʰʝ ʚʷʟʢʦʩʪʴ ʩʛʫʩʪʢʘ [8]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʝ ʚʩʝ ʩʣʠʟʠʩʪʳʝ ʰʪʘʤʤʳ ʦʙʣʘ-

ʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʚʝʣʠʯʠʚʘʪʴ ʚʷʟʢʦʩʪʴ ʩʛʫʩʪʢʘ, 

ʩʣʠʟʠʩʪʳʝ ʠ ʩʛʫʱʘʶʱʠʝ ʢʫʣʴʪʫʨʳ ʨʘʟʣʠʯʘʶʪ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚʠʩ-

ʢʦʟʠʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [9]. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʡʦʛʫʨʪʘ ʧʠʪʴʝʚʦʛʦ ʪʠʧʘ ʤʦʣʦʯʥʦ-ʙʝʣʢʦʚʳʡ ʩʛʫʩʪʦʢ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʤʝʭʘʥʠʯʝ-

ʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜ-

ʭʦʜʘ, ʘ ʠʤʝʥʥʦ: ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ 

ʩʛʫʩʪʢʘ ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʮʠʠ ʪʨʝʙʫʝʪ ʤʦʣʦʯʥʦ-ʙʝʣ-

ʢʦʚʦʛʦ ʩʛʫʩʪʢʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʙʠʣʴʥʳʡ, ʧʦʢʘ ʥʝ ʨʘʟʨʫʰʠʪʩʷ, ʠ ʩʤʦʞʝʪ ʚʦʩʩʪʘ-

ʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʧʦʩʣʝ ʨʘʟʨʫ-

ʰʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʳʚʦʨʦʪʢʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʤʦʣʦʢʝ ʧʨʠ ʬʝʨʤʝʥʪʘʮʠʠ ʩ ʟʘʢʚʘʩʢʦʡ ʟʘʢʚʘʩʢʠ, ʩʦ-

ʜʝʨʞʘʪ ʢʘʢ ʥʝʦʙʨʘʪʠʤʦ ʨʘʟʨʫʰʘʶʱʠʝʩʷ ʩʚʷʟʠ, ʪʘ-

ʢʠʝ ʢʘʢ ʦʯʝʥʴ ʩʠʣʴʥʳʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʧʨʠʜʘʶʪ ʩʪʨʫʢʪʫʨʝ ʫʧʨʫʛʦ-ʭʨʫʧʢʠʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʠ 

ʪʠʢʩʦʪʨʦʧʥʦ-ʦʙʨʘʪʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦ-

ʘʛʫʣʷʮʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ [11]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʩʫʜʷ ʧʦ ʩʪʝʧʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,5 ʜʦ 23% ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʢʚʘʩʦʯʥʳʭ ʢʫʣʴʪʫʨ, ʜʦʣʷ ʪʠʢʩʦʪʨʦʧ-

ʥʳʭ ʩʚʷʟʝʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʣʦʢʩʦʜʝʨʞʘʱʠʭ ʜʦʙʘʚʦʢ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʩʫʭʦʛʦ ʤʦʣʦʢʘ, ʢʦʥ-

ʮʝʥʪʨʘʪʦʚ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ, ʩʦʝʚʦʛʦ ʙʝʣʢʘ ʠ ʪ. ʜ.) 

ʇʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʚʝ-

ʱʝʩʪʚ ʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʦʙʘʚʢʠ) ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʩʢʣʦʥ-

ʥʦʩʪʴ ʢ ʩʠʥʝʨʝʟʠʩʫ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫ-

ʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʠʢʩʦʪʨʦʧʠʠ 

ʩʛʫʩʪʢʘ[7]. 

 

ɺʳʚʦʜʳ. ʁʦʛʫʨʪ - ʵʪʦ ʜʨʝʚʥʷʷ ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʘʷ ʧʠʱʘ, ʢʦʪʦʨʘʷ ʫʞʝ ʧʦʣʚʝʢʘ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʚ ʦʛʨʦʤʥʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʧʦʩʪʦʷʥʥʦ ʜʦ-

ʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʚʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʠ-

ʚʝʨʩʠʬʠʢʘʮʠʷ ʨʝʮʝʧʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʦʪʯʘʩʪʠ 

ʦʙʲʷʩʥʷʝʪ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʦʤʘʰʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʡʦʛʫʨʪʘ, ʧʨʦʤʳʰ-

ʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʡʦʛʫʨʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʦ. ʇʨʦʨʳʚʥʳʝ ʠʥʥʦʚʘʮʠʠ ʦʛʨʘʥʠ-

ʯʝʥʳ, ʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʩʚʷʟʘʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠ-

ʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʥʪʝʨʝʩʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʡʦʛʫʨʪʦʚ ʠ, ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʩʤʳʩʣʝ, ʢʠʩʣʦʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʪʘʢʞʝ ʦʪʢʨʳ-

ʪʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʦʪʢʨʳʚʘʶʪ 

ʚʘʞʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥ ʧʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʮʝ-

ʣʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɸ ʪʘʢʞʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʜʘʥ-

ʥʳʡ ʧʨʦʮʝʩʩ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʥʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʶ. 

Abstract 

The paper examines the process of granting land plots from land that is in state or municipal ownership; the 

grounds for granting land plots for construction purposes. Also, the main normative-legal acts regulating this 

process are considered and the authorities authorized for its implementation are defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

Keywords: land plot, provision of land plots, authorities, property, construction. 

 

ʉ ʨʘʩʰʠʨʝʥʠʝʤ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʚʦʟʨʘʩʪʘʝʪ ʠ ʟʥʘʯʠʤʦʩʪʴ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʥʘ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʪʘ-

ʙʠʣʴʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ, ʥʦ ʠ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʟʝʤʣʝ, ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʫʞʜ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ, ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ ʥʝʜʚʠʞʠʤʦʡ ʚʝ-



ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 17 

ʱʴʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʟʝʤʣʠ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʳ ʠ ʫʜʦʩʪʦ-

ʚʝʨʝʥʳ, ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʝ [1].  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝ-

ʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ï ʧʨʦʮʝʩʩ, ʢʦʪʦʨʦʤʫ ʚ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʥʦʨʤʘʤʠ ʥʝ 

ʪʦʣʴʢʦ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʥʦ ʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʧʝʪʝʥʮʠʠ ʦʨʛʘʥʦʚ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʪʦ ʝʩʪʴ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ. 

ʆʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ: 

1. ʨʝʰʝʥʠʝ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ; 

2. ʜʦʛʦʚʦʨ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ (ʝʩʣʠ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʣʘʪʫ); 

3. ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ (ʝʩʣʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʜʦʛʦʚʦʨʫ 

ʘʨʝʥʜʳ); 

4. ʜʦʛʦʚʦʨ ʙʝʟʚʦʟʤʝʟʜʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʪʦ 
ʝʩʪʴ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʝʟ ʚʟʠʤʘ-

ʥʠʷ ʧʣʘʪʳ (ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ) ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʦʛʦʚʦʨʦʤ ʩʨʦʢ, ʥʦ ʩ ʫʩʣʦʚʠʝʤ 

ʚʦʟʚʨʘʱʝʥʠʷ ʫʯʘʩʪʢʘ ʚ ʩʦʩʪʦʷʥʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʜʦʛʦʚʦʨʦʤ). 

ʇʨʦʮʝʩʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʦʢ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʣʷ ʮʝʣʝʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ (ʨʠʩʫʥʦʢ 1) [1,2]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʧʦʩʦʙʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʟʝʤʝʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

 

ɹʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ (ʙʝʟ ʧʨʦ-

ʚʝʜʝʥʠʷ ʪʦʨʛʦʚ) ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʧʦʨʷʜʢʝ, ʫʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʂ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʨʘʙʦʪ ʦʪʥʦʩʠʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʨʘʟʨʝ-

ʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʢ ʩʝʪʷʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʪʦʨʛʦʚ ʠʣʠ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʦʨ-

ʛʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʕʪʘʧʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʟʝʤʝʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ 

 

ɺʪʦʨʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʪʦʨʛʦʚ, 

ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʠʥʷʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ʨʝʰʝʥʠʝ ʠʣʠ ʞʝ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʘʨʝʥʜʫ. ɺ ʘʨʝʥʜʫ ʫʯʘʩʪʦʢ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʜʘʥ ʛʨʘʞʜʘʥʠʥʫ ʠʣʠ ʞʝ ʶʨʠʜʠʯʝʩʢʦʤʫ 

ʣʠʮʫ ʧʦ ʟʘʷʚʣʝʥʠʶ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʚʳʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʜʧʠʩʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʪʦʢʦʣ ʦ ʟʘʚʝʨʰʝʥʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʪʦʨʛʦʚ ʠʣʠ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ. 

ɼʦʛʦʚʦʨ ʘʨʝʥʜʳ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʝ, ʪʘʢ ʢʘʢ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʥʪʝʨʝʩʘʤʠ ʘʨʝʥʜʦʜʘ-

ʪʝʣʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʩʫʜʘʨʩʪʚʘ) ʠ ʘʨʝʥʜʘʪʦʨʘ 

[3]. 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢ ʢʘʢ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʫʧʦʣʥʦʤʦ-

ʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʚʝʜʝʥʦ 

ʥʘ ʤʦʤʝʥʪ ʧʦʜʛʦʪʦʚʢʠ ʪʘʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʉ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 
1. ʚ ʘʨʝʥʜʫ; 
2. ʚ ʧʦʩʪʦʷʥʥʦʝ (ʙʝʩʩʨʦʯʥʦʝ) ʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʢʘ-
ʟʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 
3. ʚ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʩʨʦʯʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʠ-

ʛʠʦʟʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʵʪʦʤ 
ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʟʜʘʥʠʡ ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʝ-
ʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [1,2]. 
ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙ-
ʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʩʠʪ ʥʝ ʧʨʦ-
ʠʟʚʦʣʴʥʳʡ, ʘ ʩʪʨʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʊʘʢ, ʧʨʦʮʝʩʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘ-
ʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠ-
ʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠ-
ʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-
ʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʛʨʘʜʦ-
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝ-
ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ [2]. 
ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʥʘ 2018 ʛʦʜ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘʭʦ-
ʜʠʪʩʷ 92,2 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ. ɼʘʥʥʳʡ 
ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʘ, ʚʳʙʨʘʥʥʘʷ 
ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʥʘ ʩʝ-
ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ [3,4].  
ʄʝʭʘʥʠʟʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʠʟ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ 
ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ ʥʦʩʠʪ ʚʘʨʠʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʘʥʥʦʝ ʦʙ-
ʩʪʦʷʪʝʣʴʩʪʚʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʥʦʨ-
ʤʘʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ. 
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ANTICORROSIVE COATINGS BASED ON MODIFIED PHENOL -FORMALDEHYDE OLIGOMERS  

 

ɸʥʥʦʪʘʮʠʷ 

ʄʝʪʦʜʦʤ ʩʦʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʩʠʥʪʝʟʠʨʦʚʘʥ ʘʮʝʪʘʤʠʜ-ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʡ 

ʦʣʠʛʦʤʝʨ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʮʝʪʘʤʠʜïʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ ʫʚʝʣʠʯʠ-

ʣʦʩʴ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ʬʝʥʦʣʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʫʤʝʥʴʰʠʣʦʩʴ. 

ʅʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʝʧʝʥʴ 

ʦʪʚʝʨʞʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʘʮʝʪʘʤʠʜʦʤ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʦʡʢʦʩʪʴ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ. ɺʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ ʟʘʱʠʪʘ ʢʦʨʨʦʟʠʠ ʥʘ ʦʩʥʦʚʝ ʦʣʠʛʦʤʝʨʦʚ ʩʦʭʨʘʥʷʝʪʩʷ. 

Abstract  
Method of copolycondensation in alkaline media synthesized acetamide-phenol-formaldehyde oligomer. It 

was found that the main parameters of the acetamide-phenol-formaldehyde oligomer increased, and the amount 

of free phenol and formaldehyde decreased. 

 The presence of additional reactive functional groups contributes to their use as protective coatings. The 

influence of various factors on the degree of curing of protective coatings based on phenol-formaldehyde oligo-

mers modified with acetamide was studied. The influence of various factors on resistance in an aggressive envi-

ronment has also been studied. It was found that in an aggressive environment, corrosion protection based on 

oligomers is preserved. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʡ ʦʣʠʛʦʤʝʨ, ʩʚʷʟʫʶʱʠʝ ʚʝʱʝʩʪʚʦ, ʢʦʨʨʦʟʠʷ, ʧʦʢʨʳʪʠʷ. 

Key words: phenol-formaldehyde oligomer, binders, corrosion, coatings. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʪʝʭʥʠʢʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝ-

ʥʝʥʠʝ ʥʘʰʣʠ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʝ ʦʣʠʛʦʤʝʨʳ. ʇʦ 

ʩʚʦʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʧʣʘʩʪʠʯʝʩʢʠʝ ʤʘʩʩʳ ʩʦʟʜʘʶʪ ʥʘʜʝʞʥʫʶ 

ʟʘʱʠʪʫ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪ ʢʦʨʨʦʟʠʠ, ʦʥʠ ʫʩʪʦʡʯʠʚʳ 

ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʦʣʝʝ ʜʦ-

ʩʪʫʧʥʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳ. ʈʝʛʫʣʠʨʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʭʦʨʦʰʘʷ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʩʪʴ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ ʜʝʣʘʝʪ ʠʭ ʥʝʟʘʤʝʥʠʤʳʤʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʪʝʭʥʠʢʝ. ʆʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʠ ʟʘʱʠʪʥʳʝ (ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ) 

ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʦʣʠʛʦʤʝʨʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʬʝʥʦʣʦ-, ʤʦʯʝʚʠʥʦ-, ʤʝʣʘʤʠʥʦ-, ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʠ ʜʨ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʬʝ-

ʥʦʣʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ ʚʦʜʝ, ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʘʤ ʢ ʨʘʟʣʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ. 

ʆʜʥʘʢʦ, ʚ ʢʘʯʝʩʪʚʝ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʟʘʱʠʪʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʦʥʠ ʥʘʭʦʜʷʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟ-

ʟʘ ʭʨʫʧʢʦʩʪʠ ʟʘʱʠʪʥʳʭ ʧʣʝʥʦʢ, ʩʣʘʙʦʡ ʘʜʛʝʟʠʠ ʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʢʦ-

ʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʥʘʧʨʷ-

ʞʝʥʠʷʤʠ ʚ ʧʦʢʨʳʪʠʷʭ [1-4]. 

ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʤʦʜʠʬʠʢʘʮʠʠ ʬʝʥʦʣʦʬʦʨ-

ʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʬʝ-

ʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʠʭ ʤʦʜʠʬʠʮʠ-

ʨʫʶʪ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ ʛʨʫʧʧʘʤʠ [5-7]. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ 

ʦʣʠʛʦʤʝʨʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴʶ, ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʪʘʪʦʯʥʦʛʦ ʬʝʥʦʣʘ, 

ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʝʥʦʣʘ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʪʨʠ 

ʨʘʟʘ.  

ʅʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦ-

ʜʠʬʠʢʘʮʠʠ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ 

ʘʮʝʪʘʤʠʜʦʤ ʠʤʝʶʱʝʛʦ ʚ ʩʪʨʫʢʪʫʨʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʛʨʫʧʧʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʬʝʥʦ-

ʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ ʘʟʦʪʩʦʜʝʨʞʘʱʝʛʦ 

ʤʦʜʠʬʠʢʘʪʦʨʘ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʬʝʥʦʣʘ, ʘ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʫʯʠʪʳʚʘʷ 
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ʝʛʦ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦ-

ʢʨʳʪʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʪʝʧʝʥʴ ʦʪʚʝʨʞʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩ-

ʥʦʚʝ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʦʣʠʛʦʤʝʨʦʚ, ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʘʮʝʪʘʤʠʜʦʤ. ʆʪʚʝʨʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʦʛʜʘ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʝʨʝʭʦʜ ʦʣʠʛʦʤʝʨʥʦʡ ʧʣʝʥʢʠ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚ ʪʚʝʨʜʦʝ ʩ ʬʠʢʩʠʨʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ. ʅʘ ʩʪʝʧʝʥʴ ʦʪ-

ʚʝʨʞʜʝʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʦʣʠʛʦʤʝʨʘ ʚʣʠʷʶʪ 

ʩʪʝʧʝʥʴ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʤʦʥʦʤʝʨʦʚ ʠ ʤʦʣʝʢʫʣʷʨ-

ʥʘʷ ʤʘʩʩʘ. ʈʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʦʪʚʝʨʞʜʝʥʠʷ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʝʛʦ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʘʮʝʪʘʤʠʜʦʤ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ 

(ɸʌʌʆ) ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ 

ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʩʪʴ. 

ʄʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ 

ʪʝʭʥʠʢʝ ʢʘʢ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, ʩʦʜʝʨʞʘʪ ʥʝ 

ʪʦʣʴʢʦ ʦʣʠʛʦʤʝʨʳ, ʥʦ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʥʷ-

ʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [8-9]. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʜʣʷ ʞʠʜʢʠʭ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʪʝʨʤʦʨʝ-

ʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʣʠʛʦʤʝʨʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦʩʪʠʛʘʝʪʩʷ 76 

ʯʘʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʝʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠ-

ʯʝʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ ʧʦʪʝʨʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʨʝʤʝʥʠ. ʆʪʚʝʨʞʜʝʥʠʝ ʧʦʢʨʳʪʠʡ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʌʌʆ ʘʮʝʪʘʤʠʜʦʤ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 120, 130 ʠ 1400ʉ ʚ ʪʝʯʝ-

ʥʠʝ 1-4 ʯʘʩ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʦʪ 1200ʉ ʜʦ 1400ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʣʴ- ʬʨʘʢʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʠʤʝʝʪ ʤʝʩʪʦ 

ʯʘʩʪʠʯʥʘʷ ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʝʣʴ ï ʬʨʘʢʮʠʠ ʧʦʩʣʝ ʯʝʛʦ ʠʤʝʝʪ ʤʝʩʪʦ ʯʘʩʪʠʯʥʘʷ 

ʜʝʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʮʠʠ. ʆʪʚʝʨʞʜʝʥʥʳʝ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʧʦʢʨʳʪʠʷ ʠʤʝʶʪ ʫʣʫʯʰʝʥʥʳʝ ʬʠʟʠʢʦ-ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦ-

ʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ɸʌʌʆ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʪʘʢʞʝ ʠʟʫʯʝʥʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦ-

ʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʥʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʌʌʆ. 

ʊʘʙʣʠʮʘ-1 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

N  ʇʦʢʘʟʘʪʝʣʠ  
ʇʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʌʌʆ ʇʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ɸʌʌʆ 
ɺ ʘʛʨʝʩʩʠʚ-
ʥʦʡ ʩʨʝʜʝ 

ɺ ʘʪʤʦʩʬʝʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ 

ɺ ʘʛʨʝʩʩʠʚ-
ʥʦʡ ʩʨʝʜʝ 

ɺ ʘʪʤʦʩʬʝʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ 

1 
ʇʨʦʯʥʦʩʪʴ ʧʣʝʥʢʠ ʧʨʠ ʫʜʘʨʝ ʧʦ 
ʧʨʠʙʦʨʫ ʋ-1 ʚ ʫʩʣ.ʝʜ. 

3 6 5 8 

2 ʊʚʝʨʜʦʩʪʴ ʧʦ ʄʕ, ʚ ʫʩʣ.ʝʜ.  0.65 0.75 0.74 0.95 
3 ʀʟʛʠʙ ʧʦʢʨʳʪʠʷ , ʤʤ 0.3 0.5 1.0 1.0 

4 
ɸʜʛʝʟʠʷ ʧʦʢʨʳʪʠʷ ʧʦ ʤʝʪʦʜʫ ʨʝ-
ʰʝʪʯʘʪʦʛʦ ʥʘʜʨʝʟʘ, ʙʘʣʣʳ  

0.78 0.82 0.95 1.0 

  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʢʨʳʪʠʷ 

ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʮʝʪʘʤʠʜʦʤ ʌʌʆ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦ-

ʤʝʥʜʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʜʣʷ ʟʘʱʠʪʳ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʥʝʬʪʝʧʨʦ-

ʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʝʬʪʠ, ʧʨʝʩʥʦʡ 

ʠ ʧʣʘʩʪʦʚʦʡ ʩʦʣʝʥʦʡ ʚʦʜʝ.  

ɺʳʚʦʜʳ: 

1. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʌʌʆ ʘʟʦʪ-

ʩʦʜʝʨʞʘʱʝʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ (ʘʮʝʪʘʤʠʜʘ) ʚʝʜʝʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʬʝʥʦʣʘ ʠ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʘ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʫʯʠʪʳʚʘʷ ʝʛʦ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝ-

ʩʪʚʝ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ. 

2. ʀʩʧʳʪʫʝʤʳʝ ʧʦʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʪʦʡʢʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʜʣʷ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʥʝʬʪʝ-

ʧʨʦʤʳʩʣʦʚʳʭ ʫʩʣʦʚʠʷʭ. 
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WASTE MANAGEMENT DEVELOPMENT IN "CLEAN CITY"  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʨʘʡʦʥʝ çʏʠʩʪʳʡ ʛʦʨʦʜè. ɼʣʷ ʵʪʦʛʦ 

ʙʳʣ ʧʦʩʪʨʦʝʥ ʟʘʚʦʜ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʶ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʡ ʜʦ ʩʠʭ ʧʦʨ ʨʘʙʦʪʘʝʪ 

ʚ ʧʦʩʝʣʢʝ ɹʘʣʘʭʘʥʳ. ʉʦʨʪʠʨʦʚʢʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʨʘʙʦʪʢʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ ʯʘʩʪʠ. 

Abstract  
The article discusses the methods of waste disposal in the area of "Clean City". For this, a plant for sorting 

and neutralizing household waste was built, which still operates in the village of Balakhany. Sorting of household 

waste contributes to the processing of a significant part. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʪʘʷ ʛʦʨʦʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʪʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ, 

ʫʪʠʣʠʟʘʮʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ. 

Key words: clean urban area, municipal solid waste, waste sorting, household waste disposal, waste pro-

cessing. 

  

ɺʚʝʜʝʥʠʝ 

ʊʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʘ ʠʥʦʛʜʘ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪ-

ʭʦʜʦʚ. ʕʪʦ ʪʚʝʨʜʳʝ ʠ ʧʦʣʫʪʚʝʨʜʳʝ ʦʪʭʦʜʳ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʦʧʘʩʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʆʩʪʘʪʦʯʥʳʝ ʦʪʭʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʧʝʨʝ-

ʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʥʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʙʳʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʩʪʘʚ ʪʚʝʨʜʳʭ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʦʩʥʦʚʥʦʤ - ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, 

ʙʫʤʘʛʘ, ʢʘʨʪʦʥ, ʧʣʘʩʪʠʢ, ʪʝʢʩʪʠʣʴ, ʢʦʞʘ, ʩʘʜʦʚʳʝ 

ʦʪʭʦʜʳ, ʜʨʝʚʝʩʠʥʘ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣ, ʟʦʣʘ, ʢʦʥʪʝʡ-

ʥʝʨʳ ʜʣʷ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ, ʘʢʢʫʤʫʣʷʪʦʨʳ, 

ʦʙʫʚʴ: ʦʪʭʦʜʳ ʥʘ ʟʘʢʘʟ - ʥʘʧʨʠʤʝʨ, ʢʨʫʧʥʳʝ ʦʪ-

ʭʦʜʳ, ʙʳʪʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, ʤʘʩʣʘ, ʰʠʥʳ, ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʟʘʧʯʘʩʪʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʠ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ - ɻ ʪʦ ʦʩʪʘʪʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʝʨʷʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʳʨʴʷ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ɽʞʝʛʦʜʥʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 

1,5 ʤʣʥ. ʊʦʥʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 300 ʪʳʩ. ʊʦʥʥ (20%) ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʝʪʩʷ. ɹʦʣʝʝ 1,2 ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʦʪʭʦʜʦʚ ʦʩʪʘʶʪʩʷ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʩʪʨʘʥʝ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʦʪʭʦʜʦʚ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦ-

ʙʝʥʥʦ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʠʪʝʣʴʥʘʷ 

ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʜʦʣʛʦ-

ʚʨʝʤʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʘʩʪʝʥʠʡ ʠ 

ʧʦʯʚʳ [1]. 

ʉʫɦʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʚʠʜʘ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ: ʩʞʠʛʘʥʠʝ, ʩʞʠʛʘʥʠʝ, ʨʘʜʠʘʮʠʦʥ-

ʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. ʋʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ (ʩʚʘʣʢʘ) ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ. ʉʞʠʛʘʥʠʝ ʦʪ-

ʭʦʜʦʚ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʥʝʡʪʨʘʣʠʟʦ-

ʚʘʪʴ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠ ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦ-

ʨʦʞʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 8-10 ʣʝʪ ʚ ɽʚʨʦʧʝ ʥʝ ʙʳʣʦ ʧʦ-

ʩʪʨʦʝʥʦ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ. ʆʪʭʦʜʳ ʦʪ 

ʫʪʠʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʦʢʠʩʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩʞʠʛʘ-

ʶʪʩʷ ʪʦʣʴʢʦ. ʇʨʠ ʩʞʠʛʘʥʠʠ 1 ʪʦʥʥʳ ʜʠʦʢʩʠʥʦʚ, ʩʦ-

ʜʝʨʞʘʱʠʭ ʦʢʦʣʦ 5000 ʤ3 ʚʨʝʜʥʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʟʘʛʨʷʟʥʝʥʳ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ, ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʦʩʣʝ ʜʦʣʛʦʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 30 ʢʤ. 

ʇʨʠ ʩʞʠʛʘʥʠʠ ʧʨʦʜʫʢʪʦʚ ʧʦʣʠʭʣʦʨʬʝʥʦʣʘ ʠ 

ʧʦʣʠʭʣʦʨʙʝʥʟʦʣʘ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʚʝʨʜʳʭ ʙʳʪʦ-

ʚʳʭ ʦʪʭʦʜʘʭ, ʦʙʨʘʟʫʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʜʠʦʢʩʠʥʳ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʠʦʢʩʠ-

ʥʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʭʣʦʨʘ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʚ ʉʐɸ, 40 ʢʛ ʜʠʦʢʩʠʥʘ ʚʳ-

ʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʩʞʠʛʘʥʠʠ 1 ʢʛ ʪʚʝʨ-

ʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

0,81-204 ʤʛ/ʢʛ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʦʢʨʫʛ ʛʦʨʷʱʠʭ 

ʦʙʲʝʢʪʦʚ. ɼʨʫʛʠʝ ʪʦʢʩʠʯʥʳʝ ʜʠʦʢʩʠʥʳ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʛʦʨʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ 5 ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ 200 ʩʦ-

ʝʜʠʥʝʥʠʡ. ɼʠʦʢʩʠʥʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʦ ʚʨʝʤʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʚʪʦʨʦʡ ʨʘʟ ʥʘ ʢʘʪʘʣʠʟʘ-

ʪʦʨʝ ʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʜʠʦʢʩʠʥʦʚ. 

ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ (1991) ʟʘʧʨʝʱʘʶʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʘʟʜʝʣʠʤʳʭ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʦʪʭʦʜʳ ʙʳʣʠ ʧʝ-

ʨʝʨʘʙʦʪʘʥʳ ʠʟ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʞʠʛʘʣʠʩʴ. ʅʘ ʤʫʩʦʨʦʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʝʨʝʨʘʙʦʪʢʘ ʛʘʟʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʤʠ. ʇʝʧʝʣ ʩʦʩʪʘʚʣʷʝʪ 
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1/4 ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤ ʤʫ-

ʩʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʤʝʪʘʣʣ ʦʪʙʠʨʘʝʪʩʷ 

ʠ ʫʪʠʣʠʟʠʨʫʝʪʩʷ. 

ɺ ʩʪʨʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ɹʘʢʫ, ʧʫʥʢʪʳ ʩʙʦʨʘ ʤʫ-

ʩʦʨʘ ʩʦʙʠʨʘʶʪʩʷ ʠ ʧʝʨʝʚʦʟʷʪʩʷ ʯʝʨʝʟ ʤʫʩʦʨʦʚʦʟʳ. 

ʅʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ - ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝ-

ʩʪʘʭ, ʦʥ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʧʫʥʢʪʘʭ 

ʩʙʦʨʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ. 

ɺʩʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʩʪʨʘʥʳ ʩʦʙʠʨʘʶʪ ʙʳʪʦʚʳʝ 

ʦʪʭʦʜʳ. ʆʩʦʙʝʥʥʦ ʚ ɹʘʢʫ, ʵʪʘ ʨʘʙʦʪʘ ʣʫʯʰʝ ʦʨʛʘʥʠ-

ʟʦʚʘʥʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ ʨʝʛʫ-

ʣʷʨʥʦ ʩʦʙʠʨʘʶʪ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʢʘʞʜʦʝ ʫʪʨʦ, ʠʩ-

ʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʠ ʜʦʩʪʘʚʣʷʶʪ ʠʭ ʚ 

ʦʙʱʠʡ ʤʫʩʦʨʥʳʡ ʮʝʥʪʨ. 

ʇʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ: ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩ ʨʘʟ-

ʚʠʪʠʝʤ ʵʢʦʥʦʤʠʢʠ, ʧʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ ʙʳʩʪʨʦ 

ʨʦʩʣʠ. ʊʦʥʥʳ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʪʭʦʜʳ. ʊʦʣʴʢʦ 300 000 ʪʦʥʥ 

ʧʣʘʩʪʠʢʘ (3,5 ʤʣʥ. ʊʦʥʥ ʚ ʈʦʩʩʠʠ) ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʫʧʘʢʦʚʢʫ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦ-

ʪʘʥʳ. 7 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʩʦ-

ʙʠʨʘʝʪʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʷʤʘʭ ʚ ɽʚʨʦʧʝ. ɽʩʣʠ ʚʳ ʜʦʙʘ-

ʚʠʪʝ ʩʪʘʨʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʪʝʣʝʚʠʟʦʨʳ ʩ ʜʦʣʛʦʩʨʦʯ-

ʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʦʙʲʝʤ ʵʪʠʭ ʚʳʙʨʦʩʦʚ ʜʦʩʪʠʛʥʝʪ 15 

ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ [2]. 

ʇʦʩʣʝ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʤʝʮʢʠʝ ʢʦʤʧʘʥʠʠ ʩʦʙʠʨʘʶʪ 

ʠ ʫʪʠʣʠʟʠʨʫʶʪ ʚʩʝ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʘʰʠʥʘ ʜʣʷ ʜʦʟʠʨʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʦʡ 

ʧʣʝʥʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ Xexst, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʦʥʢʫʶ ʧʣʝʥʢʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ, 

ʠ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʟʨʘʯʥʦʛʦ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ 

ʝʝ ʤʦʞʥʦ ʫʧʘʢʦʚʳʚʘʪʴ ʚ ʤʝʣʢʠʝ ʧʨʝʜʤʝʪʳ. ʊʘʢʠʝ 

ʫʧʘʢʦʚʘʥʥʳʝ ʢʦʨʦʙʢʠ ʪʨʫʜʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ, ʠ ʦʥʠ 

ʙʫʜʫʪ ʫʪʠʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʪʦʣʴʢʦ 1% ʧʣʘʩʪʤʘʩʩ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʦ ʠʥʜʫ-

ʩʪʨʠʷ ʠʱʝʪ ʥʦʚʳʝ ʤʝʪʘʣʣʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ-

ʚʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ ʠ ʩʘʜʦʚʳʝ 

ʩʪʫʣʴʷ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʧʣʘʩʪʠʢʦʚʳʭ ʠʟ-

ʜʝʣʠʡ. ʗʧʦʥʩʢʘʷ ʢʦʤʧʘʥʠʷ Fuci Resource Industry 

ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚʥʝʜʨʠʣʘ ʤʝʪʦʜ ʧʦʣʫʯʝ-

ʥʠʷ ʙʝʥʟʠʥʘ, ʢʝʨʦʩʠʥʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ ʧʣʘ-

ʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʦʣʠʪʘ ʚ ʢʘ-

ʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʨʘʙʦʪʢʠ (ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘ-

ʙʦʪʢʠ). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʟ 1 ʢʛ 

ʧʣʘʩʪʠʢʘ ʧʦʣʫʯʘʶʪ 0,5 ʣʠʪʨʘ ʙʝʥʟʠʥʘ ʠ 0,5 ʣʠʪʨʘ 

ʢʝʨʦʩʠʥʘ ʠʣʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ɽʩʣʠ ʚʳ ʩʤʦʞʝʪʝ 

ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʚʠʜ ʧʨʦʜʫʢʮʠʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʚʳ 

ʩʵʢʦʥʦʤʠʪʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʄʘʢʫʣʘʪʫʨʘ: ʨʝʮʠʨʢʫʣʷʮʠʷ ʵʪʠʭ ʦʪʭʦʜʦʚ ʧʨʠ-

ʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʚ ʘʪ-

ʤʦʩʬʝʨʫ. ʊʘʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ 

ʜʣʷ ʤʘʢʫʣʘʪʫʨʳ, ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʩʥʠʞʘʶʪʩʷ 

ʜʦ 85%, ʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʩʥʠʞʘʝʪʩʷ ʥʘ 40%. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, 1 ʪʦʥʥʘ ʤʘʢʫʣʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦ-

ʥʦʤʠʪʴ 4 ʤ3 ʠʟʜʝʣʠʡ ʠʟ ʜʨʝʚʝʩʠʥʳ. 

ɺ ɽʚʨʦʧʝ ʧʨʦʜʫʢʪʳ ʠʟ ʚʪʦʨʩʳʨʴʷ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʝʥʥʳʭ ʠ ʦʢʦʥʥʳʭ ʦʙʦʛʨʝʚʘʪʝ-

ʣʝʡ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʝʥʝʝ ʵʢʦʣʦʛʠʯʥʳ ʠ ʚʦʚʣʝʢʘʶʪ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʚ ʧʨʦʮʝʩʩ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ. ʕʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ. 

ɹʫʤʘʞʥʳʝ ʙʠʣʝʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʗʧʦʥʠʠ, 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ʈʘʥʴʰʝ ʵʪʠ ʙʫʤʘʛʠ 

ʙʳʣʠ ʝʜʚʘ ʤʘʛʥʠʪʥʳʤʠ ʠ ʥʝ ʧʦʜʣʝʞʘʣʠ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ. ʆʜʥʘʢʦ ʷʧʦʥʩʢʠʝ ʢʦʤʧʘʥʠʠ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʦʯʠʩʪʢʠ ʤʘʛ-

ʥʠʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʨʘ-

ʙʘʪʳʚʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʥ-

ʥʳʭ ʢʦʨʦʙʦʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 9 ʪʳʩʷʯ 

130 ʤʝʪʨʦʚ ʨʫʣʦʥʦʚ 5 ʪʦʥʥ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʙʠʣʝ-

ʪʦʚ. 

ɺ ɹʨʠʪʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦ-

ʨʦʙʢʠ ʜʣʷ ʩʙʦʨʘ ʛʘʟʝʪ ʠ ʞʫʨʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʢʦʨʦʙʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʩʥʦʚʘ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ɺ ʐʚʝʮʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʩʙʦʨʘ ʤʘʢʫʣʘʪʫʨʳ, ʠ 70-77% ʙʫʤʘʞʥʳʭ ʠʟʜʝʣʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʪʦʤ ʤʝʪʦʜʝ, ʩʦʙʠʨʘʶʪʩʷ ʠ ʦʙʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʐʚʝʮʠʠ 1,9 ʤʣʥ. 

ʊʦʥʥ ʙʫʤʘʞʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʙʠʨʘʝʪʩʷ ʠ ʫʪʠʣʠʟʠ-

ʨʫʝʪʩʷ ʝʞʝʛʦʜʥʦ [3]. 

ʉʐɸ ʏʝʩʘʧʠʢ ʨʘʟʨʘʙʦʪʘʣ ʥʦʚʳʡ ʤʝʪʦʜ ʨʘʩ-

ʢʨʘʩʢʠ ʛʘʟʝʪ ʠ ʞʫʨʥʘʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʫʤʝʥʴʰʠʪʴ ʮʚʝʪ ʜʦ 75 ʤʢʤ, ʚʳʧʘʨʠʚʘʷ ʛʘʟʝʪʳ ʠ 

ʞʫʨʥʘʣʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʎʚʝʪʥʳʝ ʤʝʪʘʣʣʳ: ʨʝʮʠʨʢʫʣʷʮʠʷ ʪʘʢʠʭ ʤʝʪʘʣ-

ʣʦʚ ʦʯʝʥʴ ʵʢʦʥʦʤʠʯʥʘ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʥʘ. ʋʪʠʣʠ-

ʟʘʮʠʷ ʦʪʭʦʜʦʚ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʪʚʝʨʜʳʭ ʙʳʪʦ-

ʚʳʭ ʦʪʭʦʜʦʚ ʚ 4 ʨʘʟʘ ʜʝʰʝʚʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʢʘ-

ʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʣʶʤʠʥʠʷ, ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʪʨʝʙ-

ʣʷʝʪ ʚ 75 ʨʘʟ ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʪʦʠʪ ʜʝ-

ʰʝʚʣʝ. ʋʪʠʣʠʟʘʮʠʷ ʮʚʝʪʥʳʭ ʠ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ, ʠ ʮʝʥʥʦʝ ʩʳʨʴʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʘ 

ʩʚʘʣʢʘʭ ʠ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʪʝʢʣʦ: ʇʝʨʝʨʘʙʦʪʢʘ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʩʥʦʚ-

ʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʧʫʣʷʨʥʳʭ ʧʣʠʪʦʯʥʳʭ ʠ ʧʣʠ-

ʪʦʯʥʳʭ ʧʦʣʘʭ ʠ ʥʘʧʦʣʴʥʳʭ ʧʣʠʪʢʘʭ, ʪʘʢʞʝ ʠʟʚʝʩʪ-

ʥʳʭ ʢʘʢ ʧʣʠʪʳ ʤʝʞʜʫ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʉʘʤʘʷ ʮʝʥʥʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʩʳʨʴʷ - ʩʪʝʢʣʷʥʥʳʝ ʙʫ-

ʪʳʣʢʠ (ʘʣʢʦʛʦʣʴʥʳʝ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ), ʦʢʦʥʥʳʝ 

ʩʪʝʢʣʘ, ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 2 

ʙʫʪʳʣʢʠ ʰʘʤʧʘʥʩʢʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʢʨʳʪʠʷ 1 

ʤ2 ʧʣʦʱʘʜʠ. ɻʝʨʤʘʥʠʷ ʝʞʝʛʦʜʥʦ ʠʤʧʦʨʪʠʨʫʝʪ 

ʦʢʦʣʦ 20 000 ʪʦʥʥ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʦʤʧʘʥʠʠ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʠʨʞʘʭ ʧʦʢʫʧʘʶʪ ʵʪʦ ʩʳʨʴʝ, ʠ, ʩʦ-

ʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʤʦʞʥʦ ʧʨʠʚʣʝʯʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʪʨʘʥʫ. 

ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ: ʕʢʦʣʦʛʠʯʝʩʢʠ ʣʶ-

ʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʦʧʘʩʥʳ ʠ ʚʨʝʜʥʳ. ʇʦʩʢʦʣʴʢʫ 

ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʭ ʫʪʠʣʠ-

ʟʘʮʠʶ ʠ ʧʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʇʨʘʚʜʘ, ʩʝʛʦʜʥʷ ʦʥʠ ʥʝ ʦʯʝʥʴ ʚʝ-

ʣʠʢʠ, ʥʦ ʚ ʙʫʜʫʱʝʤ ʵʪʘ ʮʠʬʨʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ. 
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ʊʘʢʠʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʦʧʘʩʥʳʝ ʤʝʜʠ-

ʮʠʥʩʢʠʝ ʦʪʭʦʜʳ. ʆʥʠ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʛʘʥʠ-

ʟʦʚʘʥʳ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ: ʊʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪ-

ʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʥʝʨʛʠʠ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʣʘʚ-

ʣʠʚʘʥʠʷ ʵʥʝʨʛʠʠ ʦʪ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʙʦʣʝʝ ʯʠʩʪʳʤ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, 

ʥʘʧʨʠʤʝʨ, ʭʨʘʥʝʥʠʝ ʛʘʟʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʩʦ 

ʩʚʘʣʢʠ, ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ, ʩʞʠʛʘʥʠʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʛʘʟʠʬʠʢʘʮʠʷ. 

ʍʦʪʷ ʩʪʘʨʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʚʳʙʨʘʩʳʚʘʶʪ 

ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʠʚʰʠʝʩʷ ʧʨʘʚʠʣʘ ʠ ʥʦ-

ʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠ ʵʪʦ. ʅʘʧʨʠ-

ʤʝʨ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʠʨʝʢʪʠʚ, ʚʳʧʫʱʝʥʥʳʭ 

ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ ʚ 

1995 ʠ 2000 ʛʦʜʘʭ ʚ ʨʘʤʢʘʭ ʢʘʤʧʘʥʠʠ çʏʠʩʪʳʡ ʚʦʟ-

ʜʫʭè, ʚʳʙʨʦʩʳ ʜʠʦʢʩʠʥʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʠʟ ʤʫʩʦ-

ʨʦʩʞʠʛʘʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʙʳʣʠ ʩʥʠʞʝʥʳ ʥʘ 99% ʠ 

ʥʘ 90% ʥʘ 90%. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ, ʘʛʝʥʪʩʪʚʦ 

ʦʙʲʷʚʠʣʦ ʚ 2003 ʛʦʜʫ, ʯʪʦ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, çʤʝʥʝʝ ʚʨʝʜʥʘ, 

ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʘ ʥʘʩʝʣʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʨʘʡʦʥʦʚ ʧʦʣʫʯʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʠʟʤʝʥʠʣʦ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʚʝʨʜʳʤ 

ʦʪʭʦʜʘʤ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʙʦʨʫ ʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ ʩʦʙʠʨʘ-

ʶʪʩʷ ʚ ɹʘʢʫ, ʉʫʤʛʘʠʪʝ, ɻʷʥʜʞʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʩʫʰʝ ʥʘ ʧʦʣʠʛʦ-

ʥʘʭ. ʊʘʢʠʝ ʤʫʩʦʨʥʳʝ ʩʚʘʣʢʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʥʝ-

ʨʘʟʨʝʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʙʳʯʥʦ ʫʯʘʩʪʢʠ ʜʣʷ ʟʘʭʦʨʦʥʝ-

ʥʠʷ ʚʳʙʨʘʥʳ, ʠ ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʜʫʶʱʠʝ ʚ ʵʪʠʭ ʨʘʡ-

ʦʥʘʭ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʩʝʠʚʘʥʠʶ ʦʪʭʦʜʦʚ. ʇʝʩʪʠʮʠʜʳ, 

ʢʨʘʩʠʪʝʣʠ, ʨʘʩʪʚʦʨʠʪʝʣʠ, ʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ ʪʦʢʩʠʯ-

ʥʳʝ ʚʝʱʝʩʪʚʘ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʥʘ ʧʦʣʠʛʦʥʘʭ. ʍʦʪʷ 

ʪʘʢʠʝ ʚʳʙʨʦʩʳ ʩʦʩʪʘʚʣʷʶʪ 1% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʚʳʙʨʦʩʦʚ, ʦʥʠ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʚʳʙʨʦʩʦʚ [4]. 

ʀʟ-ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʚʘʣ-

ʢʘʭ ʦʪʭʦʜʦʚ ʩʫʱʝʩʪʚʫʝʪ ʛʘʟ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʙʠʦʛʘʟ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʙʳʪʦʚʳʭ ʮʝʣʝʡ. 

ɹʠʦʛʘʟ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʝʥ (ʩ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʤʝʪʘʥʘ 44-66%) ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʛʘʟʦʪʫʨʙʠʥ-

ʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʩʣʝ ʦʯʠʩʪʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʫʩʪʘʥʦʚʣʝʥʦ 150 ʪʘ-

ʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʙʠʦʛʘʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʘʥʘʵ-

ʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʛʦ-

ʨʦʜʘʭ. ʀʪʘʢ, ʧʦʩʣʝ 3 ʤʝʩʷʮʝʚ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝ-

ʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʢʦʧʘʥʥʳʭ ʙʫʥʢʝʨʘʭ ʚ 

ɹʠʨʤʠʥʛʝʤʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʙʠʦʛʘʟ ʥʝʧʨʝʨʳʚʥʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 15-20 ʣʝʪ. ʂʘʞʜʳʡ ʙʫʥʢʝʨ 

ʧʨʦʠʟʚʦʜʠʪ 17 ʤ3/ʤʠʥ ʙʠʦʛʘʟʘ ʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʛʘ-

ʟʦʪʫʨʙʠʥʥʫʶ ʫʩʪʘʥʦʚʢʫ ʤʦʱʥʦʩʪʴʶ 64,5 ʢɺʪ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 1,73 ʄʇʘ. 

ɺ ɻʝʨʤʘʥʠʠ ʤʫʩʦʨʥʳʝ ʩʚʘʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪ-

ʭʦʜʦʚ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʕʨʬʫʨʪʝ ʠ ʐʦʡʙʦʨʥʝ. ʕʪʘ 

ʥʝʦʙʳʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʙʠʦʛʘʟ ʩ 6 

ʣʝʪ ʠʟ-ʟʘ ʩʙʨʘʞʠʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 2/3 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʘʟʘ - ʤʝʪʘʥ. ɺ ʛʦʨʦʜʝ ʐʝʨʙʦʨʥ, ʢʦ-

ʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ 1/5 ʧʫʩʪʳʨʷ, ʦʥ ʧʦʣʫʯʘʝʪ ʦʢʦʣʦ 

5700 ʤ3 ʛʘʟʘ ʚ ʜʝʥʴ. ʕʪʦʪ ʛʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʧ-

ʣʝʥʠʷ ʜʦʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʚʦʜʳ Nordhauzen ʠ 

Finstervarde ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʧʫʪʝʤ ʩʞʠ-

ʛʘʥʠʷ ʙʠʦʛʘʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ɻʘʟ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʪʝʧʣʦ-

ʚʳʝ ʧʫʥʢʪʳ. 

ɻʘʟʦʪʫʨʙʠʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 3,5 ʄɺʪ ʙʳʣʘ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʚ ʕʚʝʣʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʙʠʦʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʦʨʦʜ ʕʚʝʣʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʵʥʝʨʛʠʠ ʠʟ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥ-

ʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çɿʘʢʘʪʦʚʠʪʝʣʴè (ʆʆʆ) ʙʳʣʦ 

ʩʦʟʜʘʥʦ ʚ ʄʦʩʢʚʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʙʳʪʦ-

ʚʳʭ ʦʪʭʦʜʦʚ. ʂʫʯʠʥʩʢʘʷ ʩʚʘʣʢʘ - ɻ ʪʦ ʧʨʠʤʝʨʥʦ ʦʜʥʘ 

ʜʝʩʷʪʘʷ ʯʘʩʪʠ ʛʦʨʦʜʩʢʦʡ ʤʦʩʢʦʚʩʢʦʡ ʩʚʘʣʢʠ. ʅʘ 

ʩʚʘʣʢʝ ʦʪʭʦʜʳ ʩʦʨʪʠʨʫʶʪʩʷ, ʤʝʪʘʣʣʳ, ʧʣʘʩʪʤʘʩʩʳ 

ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʪʜʝʣʷʶʪʩʷ ʠ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʪʩʷ. ʅʘ ʧʦʣʠʛʦʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʝʩʩʳ ʨʘʟʣʠʯ-

ʥʦʛʦ ʢʘʣʠʙʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦ-

ʜʘʞʘ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠʥʦʩʠʪ ʧʨʝʜʧʨʠ-

ʷʪʠʶ ʜʦ 40% ʚʳʨʫʯʢʠ. ʇʦ ʩʣʦʚʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ɿʘʢʘʪʦʚʠʪʝʣʷ, ʪʦʣʴʢʦ 65% ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʝ-

ʨʝʨʘʙʦʪʘʥʳ. 

ɽʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʠ ʧʝʨʝʨʘʙʦ-

ʪʘʪʴ ʢʘʨʪʦʥ ʠ ʙʫʤʘʞʥʳʝ ʠʟʜʝʣʠʷ, ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʙʦʣʴʰʠʝ ʣʝʩʘ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʄʦʩʢʚʝ ʥʝʪ ʥʠ 

ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʫʤʘʛʠ ʠʟ ʙʫ-

ʤʘʛʠ. 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʪʚʝʨʜʳʝ ʦʪ-

ʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʛʦʨʦʜ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ 10% ʛʘʟʘ 

ʧʫʪʝʤ ʩʞʠʛʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ɽʩʪʴ ʧʨʠʤʝʨʳ 

ʪʦʛʦ, ʢʘʢ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʩʞʠʛʘʣʠ ʤʫʩʦʨ ʠ ʧʨʦ-

ʜʘʚʘʣʠ ʵʥʝʨʛʠʶ ʥʘʩʝʣʝʥʠʶ ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʙʳʣʦ ʚʚʝ-

ʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 80 ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʟʘʚʦ-

ʜʦʚ ʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʘʨʠʞʩʢʠʡ ʤʫʩʦʨ ʤʦʞʝʪ ʦʪʘʧ-

ʣʠʚʘʪʴ 80% ʛʦʨʦʜʘ. ɺ ʂʦʧʝʥʛʘʛʝʥʝ ʝʩʪʴ ʪʝʧʣʦʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʫʞʝ ʧʷʪʴ ʣʝʪ ʨʘʙʦʪʘʝʪ ʥʘ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʤ ʦʩʪʨʦʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʥʫʞʥʦʡ 

ʵʥʝʨʛʠʠ [5]. 

ʊʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʪʘʢʞʝ ʦʙʝʟʚʨʝʞʠʚʘ-

ʶʪʩʷ ʧʨʠ ʩʞʠʛʘʥʠʠ. ʆʪʭʦʜʳ ʠʟ ʩʙʦʨʥʦʛʦ ʙʫʥʢʝʨʘ 

ʟʘʪʝʤ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʟʘʛʨʫʟʦʯʥʫʶ ʰʪʘʥʛʫ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʢʦʪʝʣʴʥʫʶ, ʛʜʝ ʦʥʠ ʩʞʠʛʘʶʪʩʷ ʧʨʠ 

800-10000Áʉ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʘʥʛʘʨʝ. ʐʣʘʢ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʧʨʠ ʩʞʠʛʘʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴ-

ʥʦʝ ʤʝʩʪʦ. ʄʘʛʥʠʪʥʳʡ ʯʝʨʥʳʡ ʤʝʪʘʣʣ ʤʦʥʪʠʨʫʝʪʩʷ 

ʥʘ ʘʚʪʦʤʦʙʠʣʴ, ʨʘʟʜʝʣʷʝʪʩʷ, ʫʧʘʢʦʚʳʚʘʝʪʩʷ, ʠ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʚʪʦʨʦʡ ʧʨʦʜʫʢʪ. ɼʳ-

ʤʦʚʳʝ ʛʘʟʳ ʦʯʠʱʘʶʪʩʷ ʜʦ 96-98% ʧʦʩʣʝ ʧʨʦʭʦʞʜʝ-
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ʥʠʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʬʠʣʴ-

ʪʨʳ. ʇʘʨ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʘʝʪ 1940 C ʢʦʪʣʦʚ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʠ 13 ʘʪʤʦʩʬʝʨʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ, ʨʘʩʭʦʜʫ-

ʝʪʩʷ ʥʘ ʥʫʞʜʳ ʧʘʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʘ ʠʟʣʠʰʢʠ ʠʜʫʪ 

ʚ ʛʦʨʦʜʩʢʫʶ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ ʤʫʩʦʨʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ ɻʝʨʤʘʥʠʠ, ʠ ʩʝʛʦʜʥʷ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʥʷʪʦ ʙʦʣʝʝ 240 000 ʯʝʣʦʚʝʢ. ɺ ɻʝʨ-

ʤʘʥʠʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟʥʘʯʘʣʴʥʦ ʟʘ-

ʥʠʤʘʣʠʩʴ ʩʙʦʨʦʤ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ɺ 

ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ ʨʦʩʣʘ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʠ ʩʝʛʦʜʥʷ ʵʪʘ ʦʪ-

ʨʘʩʣʴ ʩʪʘʣʘ ʥʘʩʪʦʷʱʝʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʙʠʦʛʘʟʘ ʚ ɻʝʨʤʘʥʠʠ. ʄʫʩʦʨ, ʢʦʪʦʨʳʡ ʨʘʥʴʰʝ 

ʙʳʣ ʙʝʩʧʦʣʝʟʝʥ, ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʥʳʤ ʪʦʚʘ-

ʨʦʤ. ʉʝʛʦʜʥʷ ɻʝʨʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʩʪʨʘʥ ʚ ʤʠʨʝ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʪʦ-

ʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʝʜʘʚʥʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɿʘʚʦʜ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʠ ʩʞʠʛʘʥʠʶ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʧʦʩʝʣʢʝ ɹʘʣʘʭʘʥʳ ʠ ʜʦ ʩʠʭ 

ʧʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʅʘ ʵʪʦʤ ʟʘʚʦʜʝ ʩʦʨʪʠʨʦʚʢʘ ʪʚʝʨ-

ʜʳʭ ʦʪʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʨʪʠʨʦʚʢʘ ʪʚʝʨʜʳʭ ʙʳʪʦ-

ʚʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʚʨʘʱʝʥʠʶ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʯʘʩʪʠ ʠʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. ɺʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ 

ʤʠʨʘ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʝʣʝ-

ʥʠʝʤ, ʠ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʣʝʛ-

ʯʘʝʪ ʠʭ ʧʝʨʝʨʘʙʦʪʢʫ. 

ʈʦʣʴ ʥʘʩʝʣʝʥʠʷ ʚ ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ ʚ ɸʟʝʨ-

ʙʘʡʜʞʘʥʝ ʦʯʝʥʴ ʤʘʣʘ. ʆʜʥʘʢʦ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʦʨʪʠʨʦʚʢʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘʯʠʥʘ-

ʝʪʩʷ ʩ ʤʝʩʪ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʦʣʝʟʥʳʝ ʦʪʭʦʜʳ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʥʠʤʘʶʪʩʷ ʥʝʢʦʪʦ-

ʨʳʝ ʤʝʨʳ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʩʪʨʘʥʝ, 

ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʦʯʝʥʴ ʥʠʟʦʢ. ɺ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ɹʘʢʫ, ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʠʪʝʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ 

ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝ-

ʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ 

ʩʜʝʣʘʥʳ. ʉʦʟʜʘʥʦ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʏʠʩʪʳʡ 

ʛʦʨʦʜè, ʣʠʢʚʠʜʠʨʦʚʘʥ ʤʫʩʦʨʦʩʙʦʨʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚ ɹʘʣʘʭʘʥʘʭ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥ ʠ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʡ ʟʘʚʦʜ ʤʦʱʥʦʩʪʴʶ 500 

000 ʪʦʥʥ ʚ ʛʦʜ. ɼʣʷ ʩʙʦʨʘ ʤʫʩʦʨʘ ʚ ʛʦʨʦʜʝ ɹʘʢʫ ʤʫ-

ʥʠʮʠʧʘʣʠʪʝʪʳ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʠ ʤʫʥʠʮʠʧʘʣʠ-

ʪʝʪʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʝʨʝʚʦʟʷʪ ʤʫʩʦʨʦʚʦʟʳ ʩ ʤʫʩʦ-

ʨʦʚʦʟʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʠʥʷʪʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʧʨʦʜʝʣʘʪʴ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ, ʘ ʤʫʥʠ-

ʮʠʧʘʣʠʪʝʪʘʤ ʠ ʥʘʩʝʣʝʥʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʦʠʪ 

ʝʱʝ ʤʥʦʛʦʝ ʩʜʝʣʘʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦʨʪʠ-

ʨʦʚʢʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʤʝʩʪʝ ʦʙʣʝʛʯʘʝʪ ʠʭ ʧʝʨʝ-

ʨʘʙʦʪʢʫ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʣʶʯʝʥʠʶ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ [6]. 

ɻʦʨʦʜ ɹʘʢʫ ʧʦʣʫʯʘʝʪ 450 ʢʛ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʠ ʵʪʘ ʮʠʬʨʘ ʨʘʩʪʝʪ. ʇʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʨʷʜʦʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʵʪʠ ʮʠʬʨʳ ʥʝ ʦʯʝʥʴ 

ʚʳʩʦʢʠ: ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ 715 ʢʛ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ 

ʠ 480 ʢʛ ʚ ʐʚʝʮʠʠ. ʆʜʥʘʢʦ ʧʫʥʢʪʳ ʩʙʦʨʘ ʤʫʩʦʨʘ ʚ 

ɹʘʢʫ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ ʚ 

100 ʛʘ. 

ɺʳʚʦʜʳ 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ - ʵʪʦ ʝʞʝʜʥʝʚ-

ʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʫʩʦʨʥʳʝ ʙʘʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʧʦ ʚʩʝʡ ʦʙʣʘʩʪʠ. ʈʘʟʤʝ-

ʱʝʥʠʝ ʵʪʠʭ ʤʫʩʦʨʥʳʭ ʙʘʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʪʝʡʥʝ-

ʨʦʚ 110-120, 210-220 ʠ 500-600, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʞʠʪʝʣʝʡ. ɿʜʦʨʦʚʦ, ʯʪʦ ʚʩʝ ʜʚʦʨʳ ʩʥʘʙ-

ʞʝʥʳ ʤʫʩʦʨʥʳʤʠ ʙʘʢʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʫʯʘʩʪʥʠʢʠ ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʠʭ 

ʠʥʪʝʨʝʩʳ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʤʦʛʫʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʪʘʢ ʞʝ ʧʨʦʙʣʝʤʳ ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʦʝʢʪ ʚʦ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ: ʵʪʦ "ɻʝʥʝʨʘʣʴʥʳʡ ʨʝʡʪʠʥʛ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ", ʧʨʠʚʝʜʝʥʘ ʠʩʪʦʨʠʷ 

ʝʛʦ ʩʦʟʜʘʥʠʷ, ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʠ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʮʝʥʢʠ. ɺ ʨʘʙʦʪʝ ʜʘʥ ʘʥʘʣʠʟ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦ ʧʨʦʝʢʪʘ "ɾʠʣʴʸ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ" - ʀʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʩʦʩʪʘʚʣʝʥ ʨʝʡʪʠʥʛ ʛʦʨʦʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ 

ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʞʠʣʦʡ ʟʘ-

ʩʪʨʦʡʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʝʡ ʜʝʚʝʣʦʧʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ: 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʚʨʝʤʝʥʝʤ ʠ ʩʪʦʠʤʦʩʪʴʶ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ 

ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ. ɺʳʷʚʣʝʥʠʝ ʜʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʩʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠ-

ʟʘʮʠʠ ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ. 

Abstract  

This article discusses the main participants in a housing development project, their interests, which can often 

contradict each other, as well as the problems that the project may encounter during implementation. The article 

describes methods for assessing the attractiveness of the urban environment: this is the ñGeneral rating of the 

attractiveness of the urban environmentò, the history of its creation, the regulatory framework, and the methodol-

ogy for forming the assessment are described. The paper gives an analysis of the Housing and Urban Environment 

Project, the Urban Environment Quality Index, developed as part of the National Project. Based on the use of this 

index, a rating of cities is compiled depending on population growth dynamics. The classification of residential 

complexes as an integral part of residential development is given. The management processes for the implemen-

tation of development projects are considered, which include: risk, time and cost management. The author of the 

article suggests the relationship between the urban environment quality index and population growth dynamics. 

Identification of this relationship will make it possible to take into account new factors that will reduce risks and 

increase the effectiveness of the development project. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʝʚʝʣʦʧʤʝʥʪ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʦʮʝʥʢʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ 

Key words: Development, urban environment, assessment of the attractiveness, management processes, ur-

ban environment quality index, nationally project 

 

ɺʚʝʜʝʥʠʝ  
ɼʝʚʝʣʦʧʝʨʩʢʠʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʷʜ 

ʩʪʘʜʠʡ ʠ ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦ-
ʨʳʭ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʢʨʫʛ ʠʥʪʝʨʝʩʦʚ ʠ ʥʝ ʨʝʜʢʦ 
ʠʥʪʝʨʝʩʳ ʦʜʥʠʭ ʫʯʘʩʪʥʠʢʦʚ ʤʦʛʫʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ 
ʠʥʪʝʨʝʩʘʤ ʜʨʫʛʠʭ. 

 ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʩʪʘʜʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʳʤ ʩʦ-
ʩʪʘʚʦʤ ʫʯʘʩʪʥʠʢʦʚ. ʊʘʢ ʥʘʧʨʠʤʝʨ ʠʥʚʝʩʪʦʨ ʥʘʮʝʣʝʥ 
ʥʘ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʦʪ ʚʣʦʞʝʥ-
ʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʝʛʦ ʠʥʪʝʨʝʩʫʶʪ ʧʦʢʘʟʘʪʝʣʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢʠʝ, ʢʘʢ NPV, PI, 
IRR ʠ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ. 
ɿʘʩʪʨʦʡʱʠʢ - ʬʠʟʠʯʝʩʢʦʝ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ 

ʣʠʮʦ ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʦ[1, ʩ. 42]. ɺ ʝʛʦ ʠʥʪʝʨʝʩʘʭ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪ-
ʨʝʝ ʧʦʣʫʯʠʪʴ ʛʦʪʦʚʳʡ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦʙʳ 

ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʥʘʯʘʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʦʣʫ-
ʯʘʪʴ ʧʨʠʙʳʣʴ. 
ɻʝʥʧʦʜʨʷʜʯʠʢ - ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʡ ʧʨʦʝʢʪʥʦ ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ[1, ʩ. 47]. 
ʇʨʠʙʳʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ ʟʘʣʦʞʝʥʘ ʚ ʩʪʦ-
ʠʤʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤ ʨʘʙʦʪʘʭ ʠ ʚ ʝʛʦ ʠʥʪʝʨʝʩʘʭ 
ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʦʪʨʘʟʠʪʩʷ ʥʘ ʢʘ-
ʯʝʩʪʚʝ ʠ ʩʨʦʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ.  
ɼʝʚʝʣʦʧʝʨ - ʘʚʪʦʨ ʧʨʦʝʢʪʥʦʛʦ, ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦ-

ʝʢʪʝ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʡ, ʝʛʦ ʟʘʜʘʯʘ ʤʠʥʠʤʠʟʘ-
ʮʠʷ ʨʠʩʢʦʚ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦ-
ʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʠ ʥʝ-
ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʧʨʦʠʟʚʝʩʪʠ ʫʯʸʪ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ, 
ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ "ʩ ʧʨʦʝʢʪʦʤ" ʠ 
"ʙʝʟ ʧʨʦʝʢʪʘ" ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ 
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ʨʘʟʚʠʪʠʷ. ɽʩʣʠ ʜʝʚʝʣʦʧʝʨʩʢʠʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 
ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʯʝʩʪʚʦ ʞʠʣʦʡ ʩʨʝʜʳ 
ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʝʸ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ.  
ɺʳʭʦʜ ʠʟ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ 

ʧʦʩʪʨʦʝʥʥʳʝ ʞʠʣʳʝ ʧʣʦʱʘʜʠ ʜʣʷ ʧʨʦʜʘʞʠ ʙʫʜʫʪ 
ʨʝʘʣʠʟʦʚʘʥʳ. 
ɻʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʫʯʸʪʫ ʬʘʢʪʦʨʦʚ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʧʦʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʳ ʧʨʦʜʘʞ ʠ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʙʝʩʧʝʯʠʪ ʩʢʦʨʝʡʰʠʡ ʚʳʭʦʜ ʠʟ ʥʝʛʦ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʞʠʣʴʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 
ɺʦʧʨʦʩ ʦʙ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʧʦʜʥʠʤʘʣʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʇʨʠ-
ʢʘʟʳ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠ  
ʄʠʥʩʪʨʦʝʤ ʈʦʩʩʠʠ ʙʳʣ ʚʳʧʫʱʝʥ ʧʨʠʢʘʟ ʦʪ 18 

ʤʘʨʪʘ 2019 N162 ʧʨçʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦ-
ʛʨʘʤʤ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʤʫʥʠʮʠ-
ʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦ-
ʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʧʨʦʝʢʪʘ "ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 
ʩʨʝʜʳ". ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʠʢʘʟʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 
"ɻʝʥʝʨʘʣʴʥʳʡ ʨʝʡʪʠʥʛ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜ-
ʩʢʦʡ ʩʨʝʜʳ". ɺ ʝʛʦ ʩʦʟʜʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʠʥʞʝ-
ʥʝʨʳ, ʢʦʥʩʪʨʫʢʪʦʨʘ, ʩʪʨʦʠʪʝʣʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ, 
ʫʯʝʥʳʝ, ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʦʪʨʫʜʥʠʢʠ, ʘ 
ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  
ɹʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʠ ʨʝʡʪʠʥʛʘ ʩ ʜʘʥʥʳʤʠ ʦʙ 

ʦʮʝʥʢʝ ʛʦʨʦʜʦʚ, ʧʦʩʣʝʜʥʠʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 2014 
ʛʦʜʫ ʠ ʩʦʜʝʨʞʘʣ ʠʥʬʦʨʤʘʮʠʶ ʦ 165 ʛʦʨʦʜʘʭ. ɼʘʥ-
ʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʡʪʠʥʛʘ ʠʤʝʣʠ ʦʙʲʝʢʪʠʚʥʫʶ 
ʦʮʝʥʢʫ ʠ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞ-
ʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 
ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʫʪʸʤ ʨʘʩʯʸʪʘ 13 ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 1 ʠ ʩʦ-
ʜʝʨʞʘʣʠ ʜʘʥʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʫʯʠʪʳʚʘʣʠ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʮʠ-
ʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʱʝʩʪʚʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʞʠ-
ʣʴʷ. ʉʦʜʝʨʞʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʞʠʣʠʱʥʦʤ ʩʝʢʪʦʨʝ, 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʠ ʛʨʘʞ-
ʜʘʥ. ʊʘʢ ʞʝ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʢʠ 
ʛʦʨʦʜʦʚ, ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʫʯʠʪʳʚʘʣʦʩʴ ʨʘʟ-
ʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʳ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʨʦʜʥʦ-ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ.  
ʇʦʩʣʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʚʳʩʯʠʪʳʚʘʣʩʷ ʠʪʦʛʦʚʳʡ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʠʣ ʫʚʠʜʝʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. ʆʜ-
ʥʘʢʦ ʧʦʩʣʝ 2014 ʛʦʜʘ ʩʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʨʝʡʪʠʥʛʘ 
ʧʨʝʢʨʘʪʠʣʦʩʴ.  
ʇʦʟʜʥʝʝ ʚʳʰʝʣ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 

07.05.2018 N 204 (ʨʝʜ. ʦʪ 19.07.2018) "ʆ ʥʘʮʠʦʥʘʣʴ-
ʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ". ɺ ʨʘʤ-
ʢʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 12 ʅʘʮʠʦʥʘʣʴʥʳʭ 
ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ 
ʥʘʩʝʣʝʥʠʷ ʠ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʞʠʟʥʠ.  
ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ "ɾʠʣʴʸ ʠ ʛʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘ" ʚʢʣʶʯʘʝʪ ʨʘʟʜʝʣʳ[6]: 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ "ʀʧʦʪʝʢʘ" 
2. ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ "ɾʠʣʴʸ"  
3. ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ "ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤ-

ʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ" 
4. ʌʝʜʝʨʘʣʴʥʳʡ "ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦ-

ʢʨʘʱʝʥʠʷ ʥʝʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʞʠʣʠʱ-
ʥʦʛʦ ʬʦʥʜʘ" 
ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, 
ʧʦʟʚʦʣʷʶʱʠʡ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʝʸ ʢʘʯʝʩʪʚʦ ʠ ʨʘʟʨʘʙʦ-
ʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ.  
ɺ ʨʘʤʢʘʭ ʩʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʡʪʠʥʛʘ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʰʝʩʪʠ ʛʦʨʦʜʩʢʠʭ ʩʨʝʜ ʦʙʠʪʘʥʠʷ: 
ɾʠʣʴʝ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʆʟʝʣʝʥʝʥʥʳʝ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʆʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʘ, ʉʦʮʠʘʣʴʥʦ-ʜʦʩʫʛʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 
ʋʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʆʙʱʝʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ 
ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝ-
ʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ 
ʪʝʥʜʝʥʮʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʅʦʚʳʡ ʨʝʡʪʠʥʛ ʧʦʟʚʦʣʠʣ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ 

ʵʪʠʭ ʩʨʝʜ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1.  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʚʳʷʚʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʂʦʤʬʦʨʪʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʜʦʙʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʣʠʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʥʘ ʵʢʦʣʦʛʠʶ 

ʀʜʝʥʪʠʯʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʦʙʣʠʢʘ ʛʦʨʦʜʘ 

ʉʦʚʨʝʤʝʥʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘ-

ʩʪʠ 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  
ʕʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʘ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʩʙʦʨʫ ʜʘʥʥʳʭ 

ʠ ʨʘʩʯʸʪʫ ʟʥʘʯʝʥʠʡ 36 ʠʥʜʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʜʠʥʦʚʨʝʤʝʥʥʦ 

ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʦʮʝʥʠʚʘʝʤʳʭ ʛʦʨʦ-

ʜʘʭ[4]. ʆʩʥʦʚʦʡ ʜʣʷ ʨʘʩʯʸʪʘ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʩʣʫ-

ʞʠʣʘ ʠʥʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, 

ʜʘʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ.  

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʇʦʩʣʝ ʠʩʩʣʝʜʫʝʤʳʡ ʛʦ-

ʨʦʜ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʢ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 
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ʫʩʣʦʚʥʦ ʢʦʤʬʦʨʪʥʳʡ ʢʣʠʤʘʪ ʠ ʪʷʞʸʣʳʝ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʙʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ. 

ɿʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʥʜʠʢʘʪʦʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʦʪ 1 ʜʦ 10, ʛʜʝ 1 ʙʘʣʣ ʧʦʣʫʯʘʝʪ ʛʦʨʦʜ ʩ ʥʘʠʤʝʥʴ-

ʰʠʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʠʢʘʪʦʨʘ, ʘ 10 - ʩ ʥʘʠʙʦʣʴʰʠʤ. 

ʈʘʩʯʸʪ ʠʥʜʝʢʩʘ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʟʥʘʯʝ-

ʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 

360. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʥʜʝʢʩ ʛʦʨʦʜʘ ʠʤʝʝʪ ʟʥʘ-

ʯʝʥʠʝ 181 ʠʣʠ ʚʳʰʝ, ʪʦ ʦʥ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʛʦ-

ʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʥʠʞʝ 180, ʩʨʝʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ. 

ʀʥʜʝʢʩ ʩʫʙʲʝʢʪʘ ʈʌ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʸʤ 

ʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʛʦʨʦʜʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʌ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ  
ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʙʨʘʥʳ 22 ʢʨʫʧʥʳʭ ʛʦʨʦʜʘ ʊʘʙʣʠʮʘ 2 ʩ ʥʘʩʝ-

ʣʝʥʠʝʤ ʦʪ 250 - 1000 ʪʳʩ. ʯʝʣʦʚʝʢ ʠ ʧʨʦʠʟʚʝʜʸʥ ʘʥʘ-

ʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʞʠʣʦʡ ʩʨʝʜʳ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʛʦʨʦʜʝ.  

ʊʘʙʣʠʮʘ 2.  

ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ˉ ʧ/ʧ ɻʦʨʦʜ ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 2014 ʛʦʜ 2019 ʛʦʜ ʈʘʟʥʠʮʘ ɺ ʜʦʣʷʭ 

ʂʨʫʧʥʳʝ 250 - 1 000 ʪʳʩ. ʯʝʣ 

1 ɹʘʣʘʰʠʭʘ 206 247075 490047 242972 0.983 

2 ʂʨʘʩʥʦʜʘʨ 206 805680 918145 112465 0.140 

3 ʊʶʤʝʥʴ 212 679861 788666 108805 0.160 

4 ʇʦʜʦʣʴʩʢ 198 218537 304245 85708 0.392 

5 ʉʦʯʠ 219 399673 443644 43971 0.110 

6 ʍʠʤʢʠ 210 225678 254171 28493 0.126 

7 ʏʝʙʦʢʩʘʨʳ 205 468725 495317 26592 0.057 

8 ʉʘʨʘʥʩʢ 189 299195 318578 19383 0.065 

9 ʅʦʚʦʨʦʩʩʠʡʩʢ 202 256580 275197 18617 0.073 

10 ʉʪʘʚʨʦʧʦʣʴ 209 419816 437367 17551 0.042 

11 ɹʝʣʛʦʨʦʜ 215 379000 392426 13426 0.035 

12 ʊʚʝʨʴ 197 411000 420850 9850 0.024 

13 ʗʨʦʩʣʘʚʣʴ 208 602400 609828 7428 0.012 

14 ʉʪʝʨʣʠʪʘʤʘʢ 188 277027 279626 2599 0.009 

15 ʂʘʣʫʛʘ 191 334191 336726 2535 0.008 

16 ʀʚʘʥʦʚʦ 171 403223 405053 1830 0.005 

17 ʇʝʥʟʘ 187 521329 522317 988 0.002 

18 ʉʤʦʣʝʥʩʢ 186 330961 329427 -1534 -0.005 

19 ɺʦʣʞʩʢʠʡ 169 326841 325224 -1617 -0.005 

20 ɹʨʷʥʩʢ 179 408472 404793 -3679 -0.009 

21 ʆʨʸʣ 169 317076 311625 -5451 -0.017 

22 ʊʦʣʴʷʪʪʠ 181 718127 707408 -10719 -0.015 

ɻʨʘʬʠʯʝʩʢʠ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʛʨʘ-

ʬʠʢʘʤʠ: ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚ ʜʦʣʷʭ ʠ 

ʈʠʩʫʥʦʢ 2. ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʅʘ 

ʈʠʩ.1. ʀʟʦʙʨʘʞʝʥʘ ʜʦʣʷ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦ-

ʜʘʭ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʷ ʦʪ 0,983 ʜʦ -0.647. ʅʘ 

ʨʠʩ.2. ʧʦʢʘʟʘʥ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʨʦʜʘ, ʤʦʞʥʦ ʫʚʠ-

ʜʝʪʴ ʯʪʦ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʠʥʠ-

ʤʘʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʪʝʭ ʛʦʨʦʜʘʭ, ʛʜʝ ʧʨʠ-

ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʙʣʠʟʦʢ ʢ ʥʫʣʶ ʠʣʠ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚ ʜʦʣʷʭ 
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ʈʠʩʫʥʦʢ 2. ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

 

ɿʘʢʣʶʯʝʥʠʝ  
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʝʪ 

ʚʳʨʘʞʘʪʴʩʷ ʚ ʬʫʥʢʮʠʷʭ ʠ ʧʦʜʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. 

"ʀʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʩʪʨʫʢ-

ʪʫʨʠʨʫʝʪʩʷ ʧʦ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ ʫʧʨʘʚʣʝʥʠʷ - 

ʧʦʜʩʠʩʪʝʤʘʤ, ʚʠʜʘʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

- ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʷʤ ʤʝʞʜʫ ʥʠʤʠ"[2, 

ʩ.74].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ 

ʚ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʷʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʢʦʪʦ-

ʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1. ʋʧʨʘʚʣʝʥʠʝ ʮʝʣʷʤʠ 

2. ʋʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ 

3. ʋʧʨʘʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʴʶ 

4. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

5. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ 

6. ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʘʢʪʘʤʠ 

7. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ 

8. ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʝʡ 

"ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ - ʵʪʦ ʚʳʷʚʣʝʥʠʝ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʝʢʪ, ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦ-

ʝʢʪʘ ʦʪ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ɺʳ-

ʨʘʙʦʪʢʘ ʨʝʛʣʘʤʝʥʪʘ ʨʘʙʦʪʳ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʩʦʩʪʦʠʪ ʠʟ: ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʩ 

ʢʦʪʦʨʳʤʠ ʧʨʦʝʢʪ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ, ʘ ʪʘʢ ʞʝ ʩʦ-

ʜʝʨʞʠʪ ʤʝʨʳ ʠʭ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʤ 

ʢʦʥʪʨʦʣʝ"[3, c. 492].  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʘ ʜʝʚʝʣʦʧʝʨʘ ʥʝ 

ʨʝʜʢʦ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʷʟʘʪʝʣʴ-

ʩʪʚʘ- ʦʙʨʝʤʝʥʝʥʠʝ, ʟʘʢʨʝʧʣʸʥʥʳʝ ʚ ʩʪʘʪʴʷʭ 46.1-

46.3 ɻʨʂ ʈʌ [5]. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʨʠʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʬʘʢʪʦʨʘʤ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʜʝʚʝʣʦʧʝʨ ʩʤʦʞʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ.  
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ɹʘʣʘʝʚ ʖʥʫʩ ɸʣʘʫʜʠʥʦʚʠʯ 

 

ʕʊɸʇʓ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ɼɽɺɽʃʆʇɽʈʉʂʀʄʀ ʇʈʆɽʂʊɸʄʀ 

 

Balaev Yunus Alaudinovich 

 

STAGES AND FEATURES OF MANAGEMENT OF DEVELOPMENT PROJECTS 

 

ɸʥʥʦʪʘʮʠʷ.  
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʩʫʱʥʦʩʪʠ ʧʦʥʷʪʠʷ çʜʝʚʝʣʦʧʤʝʥʪè, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʦʙʦʙʱʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ɼʘʣʝʝ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʜʝʚʝ-

ʣʦʧʝʨʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ. 

Abstract.  
The paper considers theoretical approaches to the essence of the concept of ñdevelopmentò, on the basis of 

which a generalized definition is formulated. Next, the main stages of managing development projects are indi-

cated and their features are formulated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʚʝʣʦʧʤʝʥʪ, ʧʨʦʝʢʪ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ, ʦʩʦʙʝʥʥʦʩʪʠ. 

Key words: development, project, classification, management, features. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫ-

ʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦ-

ʤʠʢʠ, ʚ ʪ. ʯ. ʜʝʚʝʣʦʧʤʝʥʪʝ. ʅʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʠʥʘ-

ʤʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʘʟ-

ʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ ʧʦʜʭʦʜʳ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʜʝʚʝʣʦʧʝʨʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʡ ʘʢʪʫʘʣʠʟʘʮʠʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʫʪʦʯʥʝʥʠʠ ʧʦʥʷʪʠʷ ʜʝ-

ʚʝʣʦʧʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʫʧʨʘʚʣʝʥʠʷ ʜʝʚʝʣʦʧʝʨʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ. 

ɼʝʚʝʣʦʧʤʝʥʪ, ʠʣʠ ʜʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʠʣʠ ʜʝʚʝʣʦʧʠʥʛ ʧʨʦʠʩʭʦʜʠʪ (Real estate 

development) ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. ʦʟʥʘʯʘʝʪ çʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ è. ʆʪʝʯʝ-

ʩʪʚʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʢʨʳʚʘʝʪ ʜʘʥʥʦʝ 

ʧʦʥʷʪʠʝ ʢʘʢ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʦʟʜʘʥʠʝ ʠʣʠ ʫʣʫʯʰʝʥʠʝ, ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʟʜʘʥʠʷ, ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ) ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʩʪʦʠʤʦʩʪʠ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʘʞʠ ʠʣʠ ʘʨʝʥʜʳ è.  

ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ çʝʚʝʣʦʧʤʝʥʪè ʠʤʝʝʪ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʟʥʘʯʝʥʠʝ. ɼʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʢʘʢ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʪʨʠ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ [1]: 

- ʜʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʝ ʧʦʥʷʪʠʝ; 

- ʜʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʚʠʜ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʜʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɼʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʝ ʧʦʥʷʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʦʩʪ ʝʝ ʩʪʦʠʤʦʩʪʠ. 

ɼʝʚʝʣʦʧʤʝʥʪ ʢʘʢ ʬʦʨʤʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʢʣʶʯʘʶ-

ʱʝʤ ʧʦʜʙʦʨ ʢʦʤʘʥʜʳ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʨʳʥʢʘ, ʤʘʨʢʝʪʠʥʛ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, 

ʫʧʨʘʚʣʝʥʠʝ ʠʤʫʱʝʩʪʚʦʤ ʠ ʜʨ. ʕʪʘ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʠʥʚʝʩʪʠʮʠʡ ʩ ʜʣʠ-

ʪʝʣʴʥʳʤ ʮʠʢʣʦʤ, ʠ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʪʝʯʝ-

ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʨʝʛʫʣʷʨ-

ʥʳʝ ʧʦʪʦʢʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ [2]. 

ʂʘʢ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʜʝʚʝʣʦʧʤʝʥʪ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡ-

ʩʪʚʠʷ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʩʨʝʜʩʪʚ; ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʟʘ-

ʢʣʶʯʝʥʠʶ ʜʦʛʦʚʦʨʦʚ ʩ ʧʨʦʝʢʪʥʳʤʠ ʠ ʧʦʜʨʷʜʥʳʤʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʤʘ-

ʪʝʨʠʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

ʚʥʝʜʨʝʥʠʶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʝʛʦ ʭʦʜʦʤ; ʧʨʦʜʘʞʝ ʦʙʲ-

ʝʢʪʘ (ʧʝʨʝʜʘʯʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ), ʚʦʟʚʨʘʪʫ ʚʣʦʞʝʥ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʯʝʪʦʚ ʩ ʢʨʝʜʠʪʦʨʘʤʠ [1]. 

ʈʘʟʣʠʯʥʳʝ ʩʣʦʚʘʨʠ ʠ ʘʚʪʦʨʳ ʧʨʝʜʤʝʪʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʳ ʜʘʶʪ ʩʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʜʝʚʝ-

ʣʦʧʤʝʥʪè, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʇʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʜʝʚʝʣʦʧʤʝʥʪè [3] 

ʀʩʪʦʯʥʠʢ ʆʧʨʝʜʝʣʝʥʠʝ 

Cambridge Dictionary ʉʬʝʨʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ 

ʈ. ʇʝʡʟʝʨ, ɼ. ɻʘʤʠʣʴ-

ʪʦʥ 
ʀʩʢʫʩʩʪʚʦ ʧʦʚʳʰʘʪʴ ʮʝʥʥʦʩʪʴ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 

Economic-definition 

ɺʠʜ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʟʜʘʥʠʝʤ, ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʝʡ ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʣʠ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʪʦʨʛʦʚʳʭ, ʦʬʠʩʥʳʭ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʫʚʝ-

ʣʠʯʝʥʠʷ ʠʭ ʩʪʦʠʤʦʩʪʠ 

The Glossary of Prop-

erty Terms 

ɺʳʧʦʣʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʥʘʜ ʠʣʠ ʧʦʜ ʥʝʡ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠʣʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

Educalingo 

ʄʥʦʛʦʛʨʘʥʥʳʡ ʙʠʟʥʝʩ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʠ ʧʦʚʪʦʨʥʦʡ ʘʨʝʥʜʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʜʦ ʧʦʢʫʧʢʠ ʩʳʨʴʷ ʠ ʧʨʦ-

ʜʘʞʠ ʫʣʫʯʰʝʥʥʦʡ ʟʝʤʣʠ ʠʣʠ ʟʜʘʥʠʡ ʜʨʫʛʠʤ. 

 

ʀʪʘʢ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ çʜʝ-

ʚʝʣʦʧʤʝʥʪè, ʤʦʞʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ: ʵʪʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʞʠʣʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʦʜʫʢ-

ʪʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʜʝʚʝʣʦʧʝʨ-

ʩʢʠʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʦʝʢʪʥʘʷ ʩʪʘʜʠʷ, ʩʪʘ-

ʜʠ̫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʘʜʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʪʘʜʠʷ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʜʠʷʭ [1, 2]: 

1. ʇʨʝʜʧʨʦʝʢʪʥʘʷ ʩʪʘʜʠʷ: 

- ʘʥʘʣʠʟ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

- ʧʦʠʩʢ ʠ ʚʳʙʦʨ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʧʨʦʝʢʪʘ; 

- ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

- ʦʬʦʨʤʣʝʥʠʝ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʟʨʝʰʠʪʝʣʴ-

ʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʧʨʠʚʣʝʯʝʥʠʝ ʢʨʝʜʠʪʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ. 

2. ʉʪʘʜʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

- ʨʘʟʨʘʙʦʪʢʘ ʬʠʥʘʥʩʦʚʦʡ ʩʭʝʤʳ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʠʥʞʝʥʝʨʥʦʡ 

ʛʨʫʧʧʳ; 

- ʧʨʠʚʣʝʯʝʥʠʝ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʙʨʦʢʝʨʘ, ʢʦʪʦ-

ʨʳʡ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʣʦʱʘʜʠ; 

- ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ; 

- ʧʨʦʚʝʜʝʥʠʝ ʪʝʥʜʝʨʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 

3. ʉʪʘʜʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

- ʢʦʦʨʜʠʥʘʮʠʷ ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʤʝʪʥʳʭ 

ʨʘʩʭʦʜʦʚ. 

4. ʉʪʘʜʠʷ ʨʝʘʣʠʟʘʮʠʠ: 

- ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʥʘ 

ʨʳʥʢʝ; 

- ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʟʜʘʥʠʷ ʠ ʨʘʙʦʪʦʡ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʙʫʜʫ-

ʱʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ. ɺʩʝ ʜʝʚʝʣʦʧʝʨʩʢʠʝ ʧʨʦʝʢʪʳ ʙʘʟʠʨʫʶʪʩʷ 

ʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʛʤʝʥʪʘ, ʧʦʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʂʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʩʦ-

ʟʜʘʁʪ ʦʩʦʙʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ, 

ʙʳʚʘʶʪ ʨʘʟʣʠʯʥʳʤʠ, ʥʘʯʠʥʘʷ ʩ ʮʝʣʝʚʦʛʦ ʩʝʛʤʝʥʪʘ 

ʧʨʦʝʢʪʘ (ʪʦ ʝʩʪʴ, ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʙʫʜʫʱʝʝ ʟʜʘʥʠʝ), ʚʥʝʜʨʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʠ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʧʝʮʠʬʠʢʦʡ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʘʤʧʘʥʠʠ ʠ ʚʳʙʨʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʚʝʣʦʧʤʝʥʪʘ ʞʠʣʦʡ ʥʝʜʚʠʞʠ-

ʤʦʩʪʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʩʪʨʦʡʱʠʢ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʡʦʥʘ, ʛʜʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʧʨʝʩʪʠʞ-

ʥʦʩʪʴ ʨʘʡʦʥʘ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʜʘ-

ʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʦʩʥʦʚʥʳʭ 

ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʚʘʨʪʠʨ, ʜʝʚʝʣʦʧʝʨ ʧʳ-

ʪʘʝʪʩʷ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʫʶ ʢʣʘʩʩʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʘʟʤʝʪʠʪʴ ʞʠʣʳʝ ʧʣʦ-

ʱʘʜʠ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʠ ʵʪʦʤ ʫʜʦʙʥʫʶ ʠ ʧʨʦ-

ʩʪʦʨʥʫʶ ʟʦʥʫ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʠ ʜʝʚʝʣʦʧʤʝʥʪʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʥʝ ʠʛʨʘʝʪ ʪʘʢʦʡ ʨʦʣʠ. 

ɺʘʞʥʦ ʨʘʟʤʝʱʝʥʠʝ ʚ ʜʝʣʦʚʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʩʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʘʥʠʠ, ʙʘʥʢʠ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʜʦʙʥʦʝ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʡ 

(ʣʫʯʰʝ ʧʦʜʟʝʤʥʦʡ) ʧʘʨʢʦʚʢʠ. ʊʘʢʠʝ ʧʦʤʝʱʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ, ʨʝʞʝ - 

ʜʣʷ ʧʨʦʜʘʞʠ. ɿʘʩʪʨʦʡʱʠʢ ʜʝʣʘʝʪ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙ-

ʭʦʜʠʤʳʡ ʨʝʤʦʥʪ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʟʘ-

ʥʠʤʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʘʨʝʥʜʘʪʦʨ. ʊʘʢʘʷ ʥʝ-

ʜʚʠʞʠʤʦʩʪʴ ʥʝ ʪʨʝʙʫʝʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʠ ʜʠʟʘʡʥʝʨʩʢʠʭ ʨʝʰʝʥʠʡ - ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʩʝʨʚʠʩʦʤ ʮʝʣʝʚʫʶ ʘʫʜʠ-

ʪʦʨʠʶ. 

ʆʩʥʦʚʥʦʝ, ʥʘ ʯʪʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʟʘʩʪʨʦʡʱʠʢ - 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʚ ʟʦʥʘʭ ʙʦʣʴ-

ʰʦʛʦ ʧʦʪʦʢʘ ʣʶʜʝʡ, ʚʙʣʠʟʠ ʦʩʥʦʚʥʳʭ ʦʩʪʘʥʦʚʦʢ, 

ʩʪʘʥʮʠʡ ʤʝʪʨʦ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ; ʚʘʞʥʳʤ ʤʦʤʝʥ-

ʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʧʘʨʢʦʚʢʠ. ʄʘʨ-

ʢʝʪʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʮʝʣʳʝ 

ʧʘʢʝʪʳ ʫʩʣʫʛ ʜʣʷ ʘʨʝʥʜʘʪʦʨʦʚ. ɺʩʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
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ʧʦʩʪʨʦʠʪʴ ʠʤʠʜʞ ʢʦʤʧʣʝʢʩʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʩʝʨʚʠʩʘ ʠ ʫʩʣʫʛ. 

ɼʠʟʘʡʥʝʨʩʢʠʝ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʟʘ-

ʢʣʶʯʘʶʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʢʨʳʪʦʡ ʜʣʷ 

ʧʦʢʫʧʘʪʝʣʝʡ ʩʨʝʜʳ; ʙʦʣʴʰʠʝ ʚʠʪʨʠʥʳ, ʧʨʦʩʪʦʨʥʳʝ 

ʭʦʣʣʳ - ʚʩʝ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʚʝʣʦʧʤʝʥʪ - ʵʪʦ ʧʨʝʜʧʨʠʥʠ-

ʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʶ, ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʞʠʣʦʡ ʠ ʢʦʤ-

ʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʘʤʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʜʝʚʝʣʦʧʤʝʥʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘ-

ʧʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʥʝʜʚʠʞʠ-
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ABOUT DEVELOPING A DATABASE APPLICATION WITH MICROSOFT VISUAL STUDIO AND 

MICROSOFT SQL SERVER 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʝʜʳ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Microsoft Visual Studio ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ Microsoft SQL Server. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦ-

ʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. 

Abstract This article provides a brief description of the Microsoft Visual Studio visual programming envi-

ronment and Microsoft SQL Server database management system. The process of developing a simple database 

application is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦ-

ʞʝʥʠʡ ʙʘʟ ʜʘʥʥʳʭ. 

 

Key words: programming, development environment, programming language, database application devel-

opment. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʷʣʦʩʴ ʤʥʝʥʠʝ, ʯʪʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʥʘʯʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʨʘ-

ʙʦʪʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤ 

ʠʟʤʝʥʝʥʠʷʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝ-

ʥʠʡ ʙʘʟ ʜʘʥʥʳʭ ʥʫʞʜʘʶʪʩʷ ʚ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, 

ʢʦʪʦʨʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʠʪʝʨʘʮʠʦʥʥʦʡ ʨʘʟʨʘ-

ʙʦʪʢʝ ʙʘʟ ʜʘʥʥʳʭ. 

ʈʘʟʨʘʙʦʪʢʘ ʙʘʟʳ ʜʘʥʥʳʭ ï ʜʝʣʦ ʥʝ ʤʝʥʝʝ ʚʘʞ-

ʥʦʝ, ʯʝʤ ʨʘʟʨʘʙʦʪʢʘ ʩʘʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥ-

ʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ, ʘ ʪʘʢʞʝ ʷʚʥʘʷ ʧʨʠʚʷʟʢʘ ʵʪʘʧʦʚ ʚʩʝʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʢ ʠʪʝʨʘ-

ʮʠʷʤ ʠ ʤʝʥʷʶʱʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʧʨʦʝʢʪʫ [1]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʘ ʢʦʥʢʨʝʪ-

ʥʦʤ ʧʨʠʤʝʨʝ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʠ-

ʣʦʞʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ Microsoft SQL Server ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çC#è ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʳ Microsoft Visual Studio. 

ʈʘʩʩʤʦʪʨʠʤ ʫʥʠʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʟ-

ʨʘʙʦʪʢʠ .NET-ʧʨʠʣʦʞʝʥʠʡ ï Microsoft Visual Stu-

dio. ʊʝ, ʢʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʘʢʦʝ-

ʣʠʙʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʪ ʠʤʝʥʥʦ 

ʜʘʥʥʫʶ ʩʨʝʜʫ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʡ IDE-ʩʨʝʜʦʡ (Integrated 

Development Environment ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ), ʛʜʝ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ 

ʥʘ çʉ++è, çC#è, çBasicè, çXMLè, ʠ çJavaScriptè. 

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʢʦʥʩʪʨʫʢʪʦ-

ʨʘʤʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, 

ʛʜʝ ʠʤʝʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʧʦʜʜʝʨʞʢʘ ʬʨʘʛʤʝʥʪʦʚ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʢʘʢ ʚʩʝʛʦ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚʩʝʭ 

ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ. ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʤʝʶʪʩʷ ʚʦ ʤʥʦʛʠʭ IDE-ʩʨʝʜʘʭ, ʥʦ 

Microsoft Visual Studio ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ, ʚʝʜʴ ʚ 

ʥʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ Windows (Windows Phone); 

2) ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ Microsoft 

Office; 

3) ʚʩʪʨʦʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʨʝʬʘʢʪʦʨʠʥʛʘ ʢʦʜʘ. 

ʈʝʬʘʢʪʦʨʠʥʛ ï ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʜʘ, ʧʝʨʝʨʘ-

ʙʦʪʢʘ ʢʦʜʘ, ʨʘʚʥʦʩʠʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪ-

ʤʦʚ; 

4) ʚʩʪʨʦʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʣʘʩʩʦʚ; 

5) ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ WCF 

(Windows Communication Foundation), WPF (Win-

dows Presentation Foundation), ASP.NET (Active 

Server Pages). 

ɼʘʣʝʝ ʧʝʨʝʡʜʝʤ ʢ ʢʨʘʪʢʦʤʫ ʦʧʠʩʘʥʠʶ ʠʩʧʦʣʴ-

ʟʫʝʤʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

çC#è. ʆʥ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ 

ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ 1998-

2001 ʛʦʜʘʭ ʛʨʫʧʧʦʡ ʠʥʞʝʥʝʨʦʚ ʢʦʤʧʘʥʠʠ Microsoft 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʥʜʝʨʩʘ ʍʝʡʣʩʙʝʨʛʘ ʠ ʉʢʦʪʪʘ 

ɺʠʣʴʪʘʫʤʦʪʘ ʢʘʢ ʷʟʳʢ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ 

ʧʣʘʪʬʦʨʤʳ Microsoft .NET Framework. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ çC#è ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ, ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʚ ʀʊ-

ʦʪʨʘʩʣʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʥʝʤ ʧʠʰʫʪʩʷ ʩʘ-

ʤʳʝ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ: ʦʪ ʥʝʙʦʣʴʰʠʭ ʜʝʩʢʪʦ-

ʧʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦ ʢʨʫʧʥʳʭ ʚʝʙ-ʧʦʨʪʘʣʦʚ ʠ ʚʝʙ-ʩʝʨ-

ʚʠʩʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʝʞʝʜʥʝʚʥʦ ʤʠʣʣʠʦʥʳ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ [2]. 

çC#è, ʢʘʢ ʠ ʤʥʦʛʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʠʤʝʝʪ ʩʚʦʠ çʧʣʶʩʳè ʠ çʤʠʥʫʩʳè. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

1) ʜʘʥʥʳʡ ʷʟʳʢ ʠʩʧʦʣʴʟʫʝʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʘʙʩʦ-

ʣʶʪʥʦ ʚʦ ʚʩʝʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʠʩʳʚʘʪʴ ʘʙʩʪʨʘʢʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʧʦʪʦʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʝʞʜʫ 

ʥʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʣʴʟʫʝʪʩʷ ʜʦ-

ʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʥʝ ʜʝʨʞʘʪʴ ʚ ʛʦʣʦʚʝ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʨʘʙʦ-

ʪʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʯʝʨʥʦʛʦ ʷʱʠʢʘ. 

2) ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʠʩʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʩʪʨʦʢ ʢʦʜʘ, ʚ çC#è ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦ-

ʪʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʘ ʢʦʤʧʠʣʷʪʦʨ ʩʜʝʣʘʝʪ ʚʩʶ ʨʘ-

ʙʦʪʫ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1) çC#è ʦʯʝʥʴ ʣʝʛʢʦ ʜʠʟʘʩʩʝʤʙʣʠʨʫʝʪʩʷ. ʕʪʦ 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʜ ʙʫ-

ʜʝʪ ʧʦʣʫʯʝʥ ʠ ʠʟʫʯʝʥ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʂʦʥʝʯʥʦ ʞʝ, 

ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʫʩʣʦʞʥʷʶ-

ʱʠʝ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʥʦ ʥʘ 100% ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʵʪʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

2) ç.NETè ʠʩʧʦʣʴʟʫʝʪ ʢʦʥʮʝʧʮʠʶ JIT-

ʢʦʤʧʠʣʷʮʠʠ (Just-in-time compilation), ʜʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʢʦʤʧʠʣʷʮʠʶ çʥʘ ʣʝʪʫè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʩʢʦʤʧʠʣʠʨʦʚʘʥʘ ʚ ʤʘʰʠʥʥʦʤ 

ʢʦʜʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʷʤʦ ʚʦ ʚʨʝʤʷ ʨʘ-

ʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʚʳʛʣʷʜʠʪ 

ʦʪʣʠʯʥʦ, ʥʦ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʚʦʟʤʦʞʥʳ ʚʝʩʴʤʘ 

ʩʝʨʴʝʟʥʳʝ ʧʦʜʚʠʩʘʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʟʘʧʫʩʢʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥ-

ʥʳʭ (ʉʋɹɼ) Microsoft SQL Server. ʕʪʦ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(ʈʉʋɹɼ), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʨʧʦʨʘʮʠʝʡ Microsoft. 

ʆʩʥʦʚʥʦʡ ʠʩʧʦʣʴʟʫʝʤʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ï Transact-

SQL, ʩʦʟʜʘʥ ʩʦʚʤʝʩʪʥʦ Microsoft ʠ Sybase. Transact-

SQL ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʘʥʜʘʨʪʘ ANSI/ISO ʧʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤʫ ʷʟʳʢʫ ʟʘʧʨʦʩʦʚ (SQL) ʩ ʨʘʩ-

ʰʠʨʝʥʠʷʤʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥ-

ʥʳʭ ʨʘʟʤʝʨʦʤ ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʦ ʢʨʫʧʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ; ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʜʨʫ-

ʛʠʤʠ ʉʋɹɼ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ Microsoft SQL 

Server ʠʩʧʦʣʴʟʫʝʪ ʨʝʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ. ʕʪʘ ʤʦʜʝʣʴ 

ʙʘʟ ʜʘʥʥʳʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʝʱʝ ʚ 1970 ʛʦʜʫ ʕʜʛʘ-

ʨʦʤ ʂʦʜʜʦʤ. ɸ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʘ ʬʘʢʪʠʯʝ-

ʩʢʠ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟ ʜʘʥ-

ʥʳʭ. ʀʟʥʘʯʘʣʴʥʦ ʷʟʳʢ SQL ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʢʦʤ-

ʧʘʥʠʠ IBM ʜʣʷ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʣʘʩʴ System/R. ʇʨʠ ʵʪʦʤ ʩʘʤ ʷʟʳʢ ʥʘʟʳʚʘʣʩʷ 

SEQUEL (Structured English Query Language). ʍʦʪʷ 

ʚ ʠʪʦʛʝ ʥʠ ʙʘʟʘ ʜʘʥʥʳʭ, ʥʠ ʩʘʤ ʷʟʳʢ ʥʝ ʙʳʣʠ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥʳ, ʧʦ ʪʨʘʜʠʮʠʠ 

ʩʘʤ ʪʝʨʤʠʥ SQL ʥʝʨʝʜʢʦ ʧʨʦʠʟʥʦʩʷʪ ʢʘʢ çʩʠʢʚʝʣè. 

Microsoft SQL Server ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʝʨʢʘʣʠʨʦ-

ʚʘʥʠʝ, ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʙʘʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ Open 

Database Connectivity (ODBC) ï ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩ ʉʋɹɼ. ʂʣʘʩʪʝʨ ʩʝʨʚʝʨʘ 

SQL ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʜʠʥʘʢʦʚʦ ʢʦʥʬʠʛʫʨʠʨʦ-

ʚʘʥʥʳʭ ʩʝʨʚʝʨʦʚ; ʪʘʢʘʷ ʩʭʝʤʘ ʧʦʤʦʛʘʝʪ ʨʘʩʧʨʝʜʝ-

ʣʠʪʴ ʨʘʙʦʯʫʶ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʩʝʨʚʝ-

ʨʘʤʠ. ɺʩʝ ʩʝʨʚʝʨʘ ʠʤʝʶʪ ʦʜʥʦ ʚʠʨʪʫʘʣʴʥʦʝ ʠʤʷ, ʠ 

ʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ IP-ʘʜʨʝʩʘʤ ʤʘʰʠʥ ʢʣʘ-

ʩʪʝʨʘ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ. ʊʘʢʞʝ ʚ ʩʣʫʯʘʝ ʦʪ-

ʢʘʟʘ ʠʣʠ ʩʙʦʷ ʥʘ ʦʜʥʦʤ ʠʟ ʩʝʨʚʝʨʦʚ ʢʣʘʩʪʝʨʘ ʜʦʩʪʫ-

ʧʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʥʘʛʨʫʟʢʠ ʥʘ ʜʨʫʛʦʡ 

ʩʝʨʚʝʨ [3]. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʙʘʟʳ ʜʘʥʥʳʭ Microsoft SQL Server, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ 

çC#è. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʪʘʙʣʠʮ: çʎʚʝʪʳè, çʇʨʦʜʘʚʝʮè ʠ çʇʨʦʜʘʞʘè (ʨʠʩ. 

1). 

ɺ ʩʪʘʨʪʦʚʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʠʤʝʶʪʩʷ ʪʨʠ 

ʧʫʥʢʪʘ ʤʝʥʶ çʂʘʪʘʣʦʛè, çʉʦʪʨʫʜʥʠʢʠè ʠ çʆ ʧʨʦ-

ʛʨʘʤʤʝè (ʨʠʩ. 2). 

ɺʳʙʨʘʚ ʧʫʥʢʪ ʤʝʥʶ çʂʘʪʘʣʦʛè, ʦʪʢʨʳʚʘʝʪʩʷ 

ʥʦʚʘʷ ʬʦʨʤʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ 

ʪʘʙʣʠʮʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʨʦʩʤʦʪʨʘ ʩʣʝʜʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ: ʥʘʟʚʘʥʠʝ ʠ ʩʦʨʪ ʮʚʝʪʢʘ, ʩʨʝʜʥʷʷ ʚʳ-

ʩʦʪʘ, ʪʠʧ ʣʠʩʪʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʮʚʝʪ-

ʢʘʭ, ʜʘʪʝ ʧʦʩʪʘʚʢʠ, ʩʫʤʤʝ ʧʨʦʜʘʞʠ (ʨʠʩ. 3-4). 

ʄʦʞʥʦ ʪʘʢʞʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʦʠʩʢè ʧʨʦ-

ʠʟʚʝʩʪʠ ʧʦʠʩʢ ʧʦ ʣʶʙʦʤʫ ʧʦʣʶ (ʨʠʩ. 5). ɼʘʥʥʘʷ 

ʬʫʥʢʮʠʷ ʦʙʣʝʛʯʠʪ ʥʘʭʦʞʜʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʮʚʝʪʢʘ 

(ʥʘ ʧʨʠʤʝʨʝ ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʮʚʝʪʢʘʭ). ʊʘʢʞʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ 

ʟʘʧʠʩʴè ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ 

ʮʚʝʪʢʘ (ʨʠʩ. 6). ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʠʤʝʶʪʩʷ ʜʚʝ 

ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴè ʠ çʆʪʤʝʥʠʪʴè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ 

https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/1998
https://ru.wikipedia.org/wiki/2001_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%B9%D0%BB%D1%81%D0%B1%D0%B5%D1%80%D0%B3,_%D0%90%D0%BD%D0%B4%D0%B5%D1%80%D1%81
https://ru.wikipedia.org/wiki/.NET_Framework
https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/Sybase
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/SQL
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ʜʘʥʥʳʝ ʢʥʦʧʢʠ ʧʦʷʚʣʷʶʪʩʷ ʦʢʥʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ (ʨʠʩ. 7-8). ʇʦʤʠʤʦ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʦʡ ʟʘʧʠʩʠ, ʪʘʢʞʝ ʤʦʞʥʦ ʠ ʫʜʘʣʠʪʴ ʩʪʨʦʢʫ (ʨʠʩ. 

9). ʂʥʦʧʢʘ çʆʙʥʦʚʠʪʴè ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʣʥʦʝ ʦʙʥʦʚʣʝ-

ʥʠʝ ʚʩʝʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʭʨʘʥʝ-

ʥʠʝʤ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ. 

ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʝʪʩʷ ʚ ʢʘʞʜʦʤ ʦʢʥʝ, ʦʪʦʙ-

ʨʘʞʘʶʱʝʤ ʩʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮ. 

ɺ ʧʫʥʢʪʝ çʈʘʙʦʪʥʠʢʠè ʧʦʢʘʟʘʥʘ ʧʦʣʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʘʭ, ʧʦʩʪʘʚʣʷʶʱʠʭ ʮʚʝʪʳ 

(ʨʠʩ. 10), ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʧʠʩʘʥ-

ʥʳʤʠ ʚʳʰʝ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʫʥʢʪ ʤʝʥʶ 

çʆ ʧʨʦʛʨʘʤʤʝè, ʛʜʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʚʝʨʩʠʠ, ʛʦʜʝ ʟʘʧʫʩʢʘ (ʨʠʩ. 11).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʧʦʣʝʡ. ʇʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ ʧʨʦ-

ʩʪʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. 

ʈʠʩ. 1. ʉʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ Microsoft SQL Server 

 

ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ 
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ʈʠʩ. 3. ʀʥʬʦʨʤʘʮʠʷ ʦ ʮʚʝʪʘʭ 

 

 

ʈʠʩ. 4. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʜʘʞʘʭ 

 

 
ʈʠʩ. 5. ʇʦʠʩʢ ʧʦ ʪʘʙʣʠʮʝ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʚʝʪʢʘʭ 
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ʈʠʩ. 6. ʆʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʮʚʝʪʢʘ 

 

 
ʈʠʩ. 7. ʉʦʭʨʘʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

 

 
ʈʠʩ. 8. ʆʪʤʝʥʘ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʟʘʧʠʩʠ 
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ʈʠʩ. 9. ʋʜʘʣʝʥʠʝ ʟʘʧʠʩʠ ʠʟ ʪʘʙʣʠʮʳ 

 

 

ʈʠʩ. 10. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʜʘʚʮʘʭ 

 

 
ʈʠʩ. 11. ʆʢʥʦ çʆ ʧʨʦʛʨʘʤʤʝè 
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USE OF TURBOCODES IN RADIO SIGNALS WITH PREF  

 

ɸʥʥʦʪʘʮʠʷ:  

ʇʦʤʝʭʦʟʘʱʠʱʸʥʥʦʩʪʴ ʤʦʜʝʤʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʚʦʟʨʘʩʪʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʷʜʘ ʛʨʘʞʜʘʥʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ çʩʠʛʥʘʣʴʥʦʡ ʧʦʤʝʭʦʟʘʱʠʪʳè. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʫʨʙʦ-ʢʦʜʦʚ ʚ ʨʘʜʠʦ-

ʩʠʛʥʘʣʘʭ ʩ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʨʘʜʠʦʣʠʥʠʷʭ ʜʠʘʧʘʟʦʥʘ ʤʠʣʣʠʤʝʪʨʦʚʳʭ ʚʦʣʥ ʥʘ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ 6-60 

ʢʙʠʪ/ʩ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʩʪʦʷʥʠʷ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʥʦʡ ʧʦʟʠʮʠʠ ʜʦ 100 ʤʢʩ. 

Abstract:  

The noise immunity of the modems of modern satellite communication stations does not fully satisfy the grow-

ing requirements of a number of civilian consumers and power structures, which makes it urgent to develop effec-

tive methods of "signal interference protection". 

The article presents the results of a study on the possibility of using turbo codes in radio signals with pseudo-

random tuning of the operating frequency in order to use such structures to work in satellite radio lines in the 

millimeter wave range at transmission speeds of 6-60 kbit / s and to reduce the time spent at one frequency position 

to 100 ɛs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʢʦʛʝʨʝʥʪʥʳʡ ʧʨʠʝʤ, ʪʫʨʙʦ-ʢʦʜʳ, ʧʩʝʚʜʦʩʣʫʯʘʡʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʨʘʙʦʯʝʡ ʯʘ-

ʩʪʦʪʳ, ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. 

Keywords: incoherent reception, turbo codes, pseudo-random tuning of the operating frequency, satellite 

communications systems. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʩ ʨʘʟʚʠʪʠʝʤ ʛʣʦʙʘʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʨʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʠʥʬʦʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʠʩʪʝʤʳ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. ɺ ʦʙʣʘʩʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ. ɺ ʚʦʝʥʥʦʡ ʩʬʝʨʝ ʪʘʢʞʝ ʧʦʚʳʰʘ-

ʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʠʭ ʩʢʦʨʦ-

ʩʪʝʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʩʦʭʨʘʥʷʶʪʩʷ, ʥʦ ʠ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ [1]. 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠʩʩʣʝʜʫʝ-

ʤʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥʳ ʢʦʜʳ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦ-

ʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ - 1 

ʇʘʨʘʤʝʪʨʳ ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ [2] 

ʇʘʨʘʤʝʪʨʳ ʢʦʜʘ 
ʂʦʜʦʚʘʷ 

ʩʢʦʨʦʩʪʴ 
ɹʘʟʦʚʳʡ ʢʦʜ 

ʂʦʣʠʯʝʩʪʚʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʙʠʪ 

ʆʙʱʘʷ 

ʜʣʠʥʘ 

ʙʣʦʢʘ 

(16,11)ʭ(16,11) 0.47 ɹʏʍ: (15,11), dmin=4 121 256 

(32,26)ʭ(32,26) 0.66 ɹʏʍ: (31,26), dmin=4 676 1024 

(64,57)ʭ(64,57) 0.79 ɹʏʍ: (63,57), dmin=4 3249 4096 

(16,11)ʭ(16,11)ʭ(16,11) 0.33 ɹʏʍ: (15,11), dmin=4 1331 4096 

 

ʇʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʳ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ: 

ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʠʤʝ-
ʶʱʝʡʩʷ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ; 

ï ʦʱʫʪʠʤʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʳʠʛʨʳʰ ʦʪ ʧʨʠ-
ʤʝʥʝʥʠʷ ʢʦʜʠʨʦʚʘʥʠʷ; 

ï ʧʨʠʝʤʣʝʤʘʷ ʩʢʦʨʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ, ʧʦ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʙʣʠʟʢʘʷ ʢ 1/2 ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʦ ʩʚʝʨʪʦʯ-

ʥʳʤ ʢʦʜʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 1/2; 

ï ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʙʦʣʴʰʘʷ ʟʘʜʝʨʞʢʘ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʢʠ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʝʝ ʤʦʱʥʳʭ ʢʦʜʦʚ. 

ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ ʥʘ ʜʝʢʦʜʠʨʦʚʘʥʠʝ 

ʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ p (ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʘʜʝʞʥʳʭ 

ʧʦʟʠʮʠʡ) ʧʨʦʠʟʚʦʜʠʣʩʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʢʦʤʧʨʦ-

ʤʠʩʩʘ ʤʝʞʜʫ ʩʣʦʞʥʦʩʪʴʶ ʜʝʢʦʜʝʨʘ ʠ ʜʦʩʪʠʛʘʝʤʦʡ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʙʳʣʦ ʚʳʙʨʘʥʦ 6 ʠʪʝʨʘʮʠʡ ʥʘ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʠ ʨ = 4. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ 

ʢʦʥʩʪʘʥʪ Ŭ ʠ ɓ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʫʨʙʦ-ʢʦʜʦʚ. ɺ ʢʘʞ-

ʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʳʙʦʨ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ Ŭ 

ʠ ɓ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʧʦʜʙʦʨʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʦ-

ʣʝʝ ʩʪʨʦʛʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʢʦʥʩʪʘʥʪ Ŭ ʠ ɓ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʘʥʘʣʠʟʘ. 

ɺʥʘʯʘʣʝ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʫʢʘʟʘʥʥʳʭ 

ʢʦʜʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʝʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʡ ʨʘ-

ʜʠʦʣʠʥʠʠ ʩ ʘʜʜʠʪʠʚʥʳʤ ʙʝʣʳʤ ʛʘʫʩʩʦʚʩʢʠʤ ʰʫʤʦʤ 

(ɸɹɻʐ) ʠ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ ( ʌʄ-2). 

ʄʦʜʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝ ʨʘʩʯʝʪʳ, 

ʩʦʩʪʦʷʣʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʢʦʜʝʨ ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ; 

ʤʦʜʫʣʷʪʦʨ ʌʄ-2; ʢʘʥʘʣ ʩ ɸɹɻʐ; ʜʝʤʦʜʫʣʷʪʦʨ 

ʌʄ-2; ʜʝʢʦʜʝʨ ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʄʝʪʦʜ 

ʧʨʠʝʤʘ ï ʥʝʢʦʛʝʨʝʥʪʥʳʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ 
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2D(16x11) R=0.47
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ɺ ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣ-

ʛʦʨʠʪʤ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʏʝʡʟʘ. ʆʥ ʥʝʩʢʦʣʴʢʦ ʫʩʪʫ-

ʧʘʝʪ ʦʧʪʠʤʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʧʦ 

ʢʨʠʪʝʨʠʶ ʤʘʢʩʠʤʫʤʘ ʘʧʦʩʪʝʨʠʦʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʥʦ ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʦʪʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʜʝʢʦʜʝʨʦʚ 

ʪʫʨʙʦ-ʢʦʜʦʚ ʧʨʦʠʟʚʝʜʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʩʭʝʤʳ 

ʤʘʨʢʠ ɸNɸ4501, ɸHɸ4522, ɸHɸ4524 ʠ ɸHɸ4525) 

[3]. ɸʣʛʦʨʠʪʤ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʪʫʨʙʦ-ʢʦʜʦʚ ʚ ʵʪʠʭ 

ʤʠʢʨʦʩʭʝʤʘʭ ʥʝʠʟʚʝʩʪʝʥ. ʀʟ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʥʘ ʵʪʠ ʤʠʢʨʦʩʭʝʤʳ ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʤʝʭʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,5 ʜɹ), ʯʝʤ ʨʝʟʫʣʴ-

ʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʢʘʟʘʥʥʦʝ ʦʪʣʠʯʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʨʝʘʣʠʟʘʮʠʝʡ ʚ ʤʦʜʝʣʠ ʫʧʨʦʱʝʥ-

ʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʘʣʛʦʨʠʪʤʘ ʏʝʡʟʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ, ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʥʘʠʣʫʯʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʚʳʠʛʨʳʰʝʤ ʦʙʣʘʜʘʝʪ 

ʪʨʝʭʤʝʨʥʳʡ ʪʫʨʙʦ-ʢʦʜ (16,11)3. ɼʘʥʥʳʡ ʢʦʜ ʠʤʝʝʪ 

ʢʦʜʦʚʫʶ ʩʢʦʨʦʩʪʴ ʨʘʚʥʫʶ 0.33 ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ ï 1331 

ʙʠʪ. ɿʘʤʝʪʠʤ, ʯʪʦ ʠʤʝʥʥʦ ʜʣʠʥʘ ʙʣʦʢʘ ʦʧʨʝʜʝʣʷʝʪ 

ʩʫʤʤʘʨʥʫʶ ʟʘʜʝʨʞʢʫ ʥʘ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ. ʂ ʥʝʜʦ-

ʩʪʘʪʢʫ ʵʪʦʛʦ ʢʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ çʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴè ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʪʥʦ-

ʰʝʥʠʷ Eb/N0, ʚʳʟʚʘʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

(ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʬʘʟʳ, ʥʝʪʦʯʥʦʩʪʴ ʥʘʚʝʜʝʥʠʷ ʘʥ-

ʪʝʥʥ, ʧʦʪʝʨʠ ʚ ʘʪʤʦʩʬʝʨʝ ʠʟ-ʟʘ ʜʦʞʜʷ ʠ ʪ.ʜ.).  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ-

ʤʝʥʝʥʠʷ ʪʫʨʙʦ-ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʣʠʥʠʷʭ 

ʩʚʷʟʠ ʙʳʣ ʚʳʙʨʘʥ ʪʨʝʭʤʝʨʥʳʡ ʪʫʨʙʦ-ʢʦʜ ʚʠʜʘ 

(16,11)3. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ ʚʠʜʘ 

(16,11)3 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʇʇʈʏ 

ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʤʝʭʘ ʩʦʩʨʝʜʦʪʘʯʠ-

ʚʘʝʪʩʷ ʥʘ ʯʘʩʪʦʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʢʘʞʜʦʡ ʧʦʤʝʭʠ ʪʘʢʦʚʘ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʜʘʥʥʦʤ ʯʘ-

ʩʪʦʪʥʦʤ ʢʘʥʘʣʝ 1/2. ʇʨʠ ʵʪʠʭ ʜʦʧʫʱʝʥʠʷʭ ʦʰʠʙʢʠ 

ʧʦʷʚʣʷʶʪʩʷ ʧʘʢʝʪʘʤʠ (ʨʠʩʫʥʦʢ 2). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 1,6 

(6) ʤʩ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʩʢʦʨʦʩʪʠ 6 ʢʙʠʪ/ʩ ʨʘʟʤʝʨ 

ʧʘʢʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʙʠʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʩʢʦ-

ʨʦʩʪʠ 60 ʢʙʠʪ/ʩ ï 100 ʙʠʪ. 
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ʇʦʨʘʞʝʥʥʳʝ

ʯʘʩʪʦʪʳ

 
ʈʠʩʫʥʦʢ 2 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʳ ʩ ʇʇʈʏ 

 

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʧʦʨʘʞʝʥ-

ʥʫʶ ʧʦʤʝʭʦʡ ʯʘʩʪʦʪʫ ʦʙʨʘʟʫʝʪʩʷ ʧʘʢʝʪ ʦʰʠʙʦʢ. ʇʘ-

ʢʝʪʳ ʦʰʠʙʦʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʫʭʫʜʰʘʶʪ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʣʠʥʠʠ ʩ ʇʇʈʏ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ ʙʝʟ ʧʝʨʝʤʝʞʝʥʠʷ. ɼʣʷ ʠʩʢʣʶʯʝ-

ʥʠʷ ʧʦʷʚʣʝʥʠʷ ʧʘʢʝʪʦʚ ʦʰʠʙʦʢ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ ʧʝʨʝʤʝʞʠʪʝʣʴ ʠ ʜʝʧʝ-

ʨʝʤʝʞʠʪʝʣʴ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʤʝʞʠ-

ʪʝʣʷ/ʜʝʧʝʨʝʤʝʞʠʪʝʣʷ ʧʘʢʝʪʳ ʦʰʠʙʦʢ ʨʘʩʧʨʝʜʝʣʷ-

ʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʢʦʜʦʚʦʤʫ ʙʣʦʢʫ. ɻʣʫ-

ʙʠʥʘ ʧʝʨʝʤʝʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʯʠʩʣʘ ʙʠʪ, 

ʧʝʨʝʜʘʶʱʠʭʩʷ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ (ʜʣʷ ʩʢʦʨʦʩʪʠ 6 

ʢʙʠʪ/ʩ ʵʪʦ ʨʘʚʥʦ 10 ʙʠʪʘʤ, ʜʣʷ ʩʢʦʨʦʩʪʠ 60 ʢʙʠʪ/ʩ ï 

100 ʙʠʪʘʤ). ʀʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʚʳʛʣʷʜʠʪ ʚʳʙʦʨ ʛʣʫʙʠʥʳ ʧʝʨʝʤʝʞʝʥʠʷ, 

ʨʘʚʥʦʡ ʜʣʠʥʝ ʙʣʦʢʘ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʦʡ ʣʠʥʠʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʪʫʨʙʦ-ʜʝ-

ʢʦʜʝʨʘ ʩ ʤʷʛʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʜʝʤʦʜʫʣʷʪʦʨʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʪʠʨʘʪʴ ʩʠʤʚʦʣʳ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʧʦʤʝʭʦʡ. 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʩʠʤʚʦʣʳ ʙʫʜʫʪ ʪʨʘʢʪʦ-

ʚʘʪʴʩʷ ʜʝʢʦʜʝʨʦʤ ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʝ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʤʚʦʣʦʚ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʨʝʜʥʘʤʝ-

ʨʝʥʥʦʡ ʧʦʤʝʭʦʡ, ʚʳʭʦʜ ʜʝʤʦʜʫʣʷʪʦʨʘ ʜʦʣʞʝʥ ʩʨʘʚ-

ʥʠʚʘʪʴʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʧʦʨʦʛʦʤ; ʚ ʩʣʫʯʘʝ ʧʨʝʚʳʰʝ-

ʥʠʷ ʤʷʛʢʦʛʦ ʨʝʰʝʥʠʷ ʧʦʨʦʛʘ ʪʝʢʫʱʠʡ ʩʠʤʚʦʣ ʜʦʣ-

ʞʝʥ ʩʪʠʨʘʪʴʩʷ. ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʘ ʜʦʣʞʥʘ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʱʥʦʩʪʴʶ ʩʣʫ-

ʯʘʡʥʦʛʦ ʰʫʤʘ ʚ ʢʘʥʘʣʝ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʠʟʤʝ-

ʨʷʪʴʩʷ.  

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʧʦʨʦʛʘ ʨʘʩ-

ʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʟʘʜʘʥʳ: ʦʪʥʦ-

ʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ɽb/No ʚ ʢʘʥʘʣʝ 6 ʜɹ; ʜʦʣʷ ʧʦʚʨʝ-

ʞʜʝʥʥʳʭ ʯʘʩʪʦʪ ʩʦʩʪʘʚʣʷʝʪ 20%. ʇʨʝʜʥʘʤʝʨʝʥʥʘʷ 
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ʧʦʤʝʭʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ ʨʘʚʥʳʤ 7 ʠ ʜʠʩʧʝʨʩʠʝʡ 1,2. 

ʇʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʦ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʦʣʫʯʝʥʘ ʚʳʙʦʨʢʘ ʦʪʩʯʝʪʦʚ ʥʘ ʚʳ-

ʭʦʜʝ ʜʝʤʦʜʫʣʷʪʦʨʘ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʘ ʛʠ-

ʩʪʦʛʨʘʤʤʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɼʦʣʷ ʙʠʪ ʧʦʚʨʝʞʜʝʥʥʳʭ

ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʦʡ

ɼʦʣʷ ʙʠʪ ʥʝ ʧʦʚʨʝʞʜʝʥʥʳʭ

ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʦʡ

ɿʥʘʯʝʥʠʝ

ʧʦʨʦʛʘ
 

ʈʠʩʫʥʦʢ 3 ï ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʚʭʦʜʝ ʪʫʨʙʦ-ʜʝʢʦʜʝʨʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ ʧʦʨʦʛ, ʢʦʪʦʨʳʡ ʤʠʥʠʤʠʟʠ-

ʨʫʝʪ ʩʫʤʤʘʨʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʯʥʦʛʦ ʩʪʠʨʘ-

ʥʠʷ/ʥʝʩʪʠʨʘʥʠʷ ʩʠʤʚʦʣʘ. ʀʤʝʥʥʦ ʵʪʦʪ ʢʨʠʪʝʨʠʡ 

ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʦʨʦʛʘ. 

ʄʦʜʝʣʴ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨ-

ʪʦʛʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʥʝʢʦʛʝʨʝʥʪʥʳʡ ʧʨʠʝʤ. 

ʊʫʨʙʦʢʦʜʝʨ
ʇʝʨʝʤʝ-

ʞʠʪʝʣʴ

ɼʝʤʦʜʫ-

ʣʷʪʦʨ

ɹʝʣʳʡ

ʛʘʫʩʩʦʚʩʢʠʡ

ʰʫʤ

ɼʝʧʝʨʝʤʝ-

ʞʠʪʝʣʴ

ʇʨʝʜʥʘʤʝʨʝʥʥʘʷ

ʧʦʤʝʭʘ

ʄʦʜʫʣʷʪʦʨ

ʌʦʨʤʠʨʦ-

ʚʘʪʝʣʴ

ʇʇʈʏ

ʋʩʪʨʦʡʩʪʚʦ

ʩʥʷʪʠʷ

ʇʇʈʏ

ʊʫʨʙʦʜʝʢʦ

-ʜʝʨ

 
ʈʠʩʫʥʦʢ 4 ï ʄʦʜʝʣʴ ʣʠʥʠʠ ʩ ʇʇʈʏ ʠ ʪʫʨʙʦ-ʢʦʜʠʨʦʚʘʥʠʝʤ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʭʤʝʨ-

ʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ (16,11)3 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʥʪʘʭ 

ʧʦʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʧʦʣʦʩʳ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝ-

ʭʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʧʦʤʝʭʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘ-

ʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ, ʨʘʚʥʳʤ 7 ʠ ʜʠʩʧʝʨ-

ʩʠʝʡ, ʨʘʚʥʦʡ 1. 
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ʈʠʩʫʥʦʢ 5  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʭʤʝʨʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ (16,11)3 ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʧʨʦʮʝʥʪʝ ʧʦʜʘʚʣʝʥʥʦʡ ʧʦʣʦʩʳ 

 

ʀʥʪʝʨʝʩʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʧʦ-

ʤʝʭʘ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʤʘʣʦʤʦʱʥʦʡ, ʯʪʦ ʨʘʙʦʪʘ 

ʨʘʜʠʦʣʠʥʠʠ ʥʘʨʫʰʘʝʪʩʷ, ʘ ʧʦʤʝʭʘ ʥʝ ʦʙʥʘʨʫʞʠʚʘ-

ʝʪʩʷ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʛʘ ʷʚʣʷʝʪʩʷ 

ʥʝ ʩʪʦʣʴ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʜʘʯʝʡ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʤʦʱʥʦʡ 

ʧʦʤʝʭʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʘ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʤʛʥʦʚʝʥ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʚʭʦʜʝ ʪʫʨʙʦ-ʜʝʢʦʜʝʨʘ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʤʘʣʦʤʦʱʥʦʡ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ (ʩʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ 2, ʜʠʩʧʝʨʩʠʷ 1), Eb/No=7 ʜɹ.  

ɿʥʘʯʝʥʠʝ

ʧʦʨʦʛʘ

ʈʠʩʫʥʦʢ 6 ï ʇʦʨʦʛ ʜʣʷ ʤʘʣʦʤʦʱʥʦʡ ʧʦʤʝʭʠ 

 

ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʭ-

ʤʝʨʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ (16,11)3 ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ: ʜʦʣʷ ʧʦʜʘʚʣʝʥʥʦʡ ʧʦʣʦʩʳ 

10%, ʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʧʦʤʝʭʘ - ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ ʨʘʚʥʳʤ 2 ʠ ʜʠʩʧʝʨʩʠʠ, ʨʘʚʥʦʡ 1. 
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ʈʠʩʫʥʦʢ 7 ï ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʭʤʝʨʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ (16,11)3 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʜʥʘʤʝʨʝʥ-

ʥʦʡ ʧʦʤʝʭʠ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ: ʚʝʨʭʥʠʡ ʛʨʘʬʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʣʦʤʦʱʥʦʡ ʧʦʤʝʭʠ, ʩʨʝʜʥʠʡ ï ʤʦʱʥʦʡ 

ʧʦʤʝʭʠ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 7, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʦ-

ʢʦʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʶʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʤʘʣʦʤʦʱʥʦʡ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ. ʆʙʲʷʩʥʝʥʠʝ 

ʵʪʦʛʦ ʬʘʢʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʥʳʝ ʙʠʪʳ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʘʙʩʦʣʶʪʥʳʝ ʤʷʛʢʠʭ ʨʝʰʝʥʠʡ ʤʝʥʴʰʝ 

ʧʦʨʦʛʘ, ʪʨʘʢʪʫʶʪʩʷ ʪʫʨʙʦ-ʜʝʢʦʜʝʨʦʤ ʢʘʢ ʦʜʥʠ ʠʟ 

ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ. ɺʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʨʝ-

ʰʝʥʠʝʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʠʭ ʧʦʚʨʝʞʜʝʥʥʳʭ ʙʠʪ ʷʚ-

ʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʙʠʪ, ʧʨʝʜʘʚʘʝ-

ʤʳʭ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʱʘʷ 

ʤʦʱʥʦʩʪʴ ʪʘʢʠʭ ʙʠʪ ʧʨʝʚʳʩʠʪ ʥʝʢʠʡ ʩʨʝʜʥʠʡ ʫʨʦ-

ʚʝʥʴ, ʪʦ ʜʘʥʥʳʡ ʧʘʢʝʪ ʙʠʪʦʚ ʙʫʜʝʪ ʩʪʝʨʪ ʮʝʣʠʢʦʤ. 

ʏʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʚʨʝ-

ʞʜʝʥʥʳʭ ʙʠʪ, ʪʝʤ ʙʦʣʴʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʦ-

ʢʦʜʘ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

 

 

 

ɺʳʚʦʜʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʪʫʨʙʦ-ʢʦʜʘ 

(16,11)3 ʧʨʠ ʥʝʢʦʛʝʨʝʥʪʥʦʤ ʧʨʠʝʤʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ ʜʘʝʪ ʚʳʠʛʨʳʰ ʦʪ 5,6 ʜʦ 1,9 ʜɹ (ʥʘ ʫʨʦʚʥʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ 10-5) ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʘʞʝʥʥʳʭ ʯʘʩʪʦʪ ʦʪ 0 ʜʦ 

30%. ʅʦ ʧʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʢʦʜʠ-

ʨʦʚʘʥʠʷ-ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʠ 0,05 ʩ ʥʘ 

ʩʢʦʨʦʩʪʠ 6 ʠ 60 ʢʙʠʪ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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MATHEMATICAL MODELING OF EMERGENCY SPILL OF HYDROCARBON SPILL  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ, ʠʭ ʙʳʩʪʨʦʝ ʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢ ʣʶʙʳʤ ʩʣʫʯʘʷʤ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʧʣʘʥʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʜʦʙʳʯʠ, ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

Abstract 

Research in modeling the processes of the spread of emergency liquid hydrocarbon spills, their quick and 

justified application to any emergency situations is a topical issue today and is promising in terms of ensuring the 

safety of oil, oil and oil products production, operation and transport facilities. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʴ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʝʬʪʷ-

ʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

Keywords: oil, oil products, mathematical modeling, transformation of oil pollution. 

 

ʆʙʱʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʘʢʚʘʪʦʨʠʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʲʝʤʫ ʤʠʨʦʚʦʡ ʜʦʙʳʯʠ ʞʠʜʢʠʭ ʫʛ-

ʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʪʫʱʫʶ ʦʧʘʩʥʦʩʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ, ʨʝʢ ʠ ʤʦʨʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʜʦʙʳʯʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ ʚʳʭʦʜʦʤ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤ ʢʦʤʧʘʥʠʷʤ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʣʘʥ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ 

ʩʪʝʧʝʥʴ ʩʝʨʴʝʟʥʦʩʪʠ ʘʚʘʨʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʫʶ ʯʘʩʪʴ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʦʠʪ 

ʦʪʥʝʩʪʠ ʠʤʝʥʥʦ ʢ ʵʪʘʧʫ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʘʚʘʨʠʡʥʦʛʦ ʨʘʟʣʠʚʘ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʘʭ ʣʠʢʚʠ-

ʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʣʶʯʘʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʩʫʨʩʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʥʝʧʨʝ-

ʤʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦ-

ʚʘʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠ-

ʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʣʠʚʘ. ʇʣʘʥʠ-

ʨʦʚʘʥʠʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ 

ʦʯʠʩʪʢʝ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ ʩ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʘʢʚʘʪʦʨʠʠ ʪʨʝʙʫʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʠʭ ʪʦʯʥʦʩʪʠ [1]. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʘʨʠʡ-

ʥʳʭ ʨʘʟʣʠʚʦʚ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠʭ ʙʳʩʪʨʦʝ ʠ 

ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢ ʣʶʙʳʤ ʩʣʫʯʘʷʤ ʘʚʘ-

ʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʧʣʘʥʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʜʦʙʳʯʠ, ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʦʜʦʝʤʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʘʢʚʘʪʦʨʠʠ. ɺ ʨʘʙʦʪʘʭ 

ɼʞʦʨʜʞʘ ʌʝʷ (Fay J. A.), ʷʚʣʷʶʱʠʤʠʩʷ ʚ ʥʝʢʦʪʦ-

ʨʦʤ ʩʤʳʩʣʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ [2], ʧʨʦʮʝʩʩ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ ʧʦ ʚʦʜʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫ-

ʛʦʤ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʬʘʟ: ʠʥʝʨʮʠʦʥʥʘʷ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʚʷʟʢʦʩʪʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷ-

ʞʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ ʆʨʘʟʙʘʝʚʘ ɹ.ɹ. (ʩʦʚʤʝʩʪʥʦ ʩ ʂʝʥʞʝ-

ʛʘʣʠʝʚʳʤ ɸ.ʂ., ɾʫʤʘʛʘʣʠʝʚʳʤ ʉ.ɾ., ʋʪʝʥʦʚʳʤ 

ɹ.ɽ., ʂʝʥʞʝʛʘʣʠʝʚʳʤ ɼ.ɸ.), ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʫʶʪ 

ʚʣʠʷʥʠʝ ʘʚʘʨʠʡʥʦʛʦ ʨʘʟʣʠʚʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ʂʘʩʧʠʡ-
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ʩʢʦʛʦ ʤʦʨʷ. ʆʩʥʦʚʦʡ, ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʨʝʡʬʘ ʥʝʬʪʷʥʦʛʦ ʩʣʠʢʘ ʷʚʣʷ-

ʶʪʩʷ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʜʚʫʤʝʨʥʦʤ ʠ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʊʘʢ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʘʭ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝ-

ʰʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦ-

ʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʠ 

ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ [3]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʨʘʟʣʠʚʘ ʥʝʬʪʠ ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɼʝʤʙʠʮ-

ʢʠʤ ʉ.ʀ. (ʩʦʚʤʝʩʪʥʦ ʩ ʂʦʨʥʝʚʳʤ ɸ.ɸ., ɸ.ɺ. ʃʘʨʠʦ-

ʥʦʚʳʤ, ʆ.ɺ. ʇʘʥʠʥʦʡ ʠ ʄ.ʍ. ʋʨʪʝʥʦʚʳʤ) ʧʨʦʚʝ-

ʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʩ 

ʵʢʦʩʠʩʪʝʤʦʡ ʤʦʨʷ ʠ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚʥʫʪʨʝʥ-

ʥʠʭ ʤʦʨʝʡ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʀʩʩʣʝ-

ʜʫʝʤʳʡ ʧʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʘʚʪʦʨʘʤʠ ʢʘʢ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʜʣʷ ʩʠʩʪʝʤʳ ʥʝ-

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ (ʚ ʠʭ 

ʯʠʩʣʝ ʫʨʘʚʥʝʥʠʝ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʠ ʫʨʘʚʥʝʥʠʷ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʠ ʥʘ 

ʩʫʰʝ) [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʩʪʝʢʘʥʠʷ ʥʝʬʪʷʥʦʡ 

ʧʣʝʥʢʠ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʨʘʟʣʠʚʝ 

ʥʝʬʪʠ ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʚʘʪʦʨʠʠ. ɼʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʘʢʘʜʝʤʠʠ, ʍ. ʄ. ɻʘʤ-

ʟʘʝʚ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʪʝʢʘʥʠʷ 

ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷè ʧʨʝʜʣʘʛʘʝʪ 

ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʬʪʠ ʥʘ ʚʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʠʣ ʛʨʘʚʠʪʘʮʠʠ ʠ ʚʷʟʢʦʩʪ-

ʥʦʛʦ ʪʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʣʠʷʥʠʝ ʠʤʝʥʥʦ ʵʪʠʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝ-

ʥʠʷ ʧʣʦʱʘʜʠ ʨʘʟʣʠʚʘ [5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ 

ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʜʠʫʩ ʠ ʪʦʣʱʠʥʫ 

ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ. 

ɺ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʥʝʬʪʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʫʨʘʚʥʝ-

ʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ, ʧʨʠʥʷʪʦʛʦ ʜʣʷ ʵʣʝʤʝʥʪʘʨ-

ʥʦʛʦ ʦʙʲʝʤʘ 
  

π   (1) 

 

ʠ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ό Ὣ‏  ,   (2) 

ʛʜʝ u ï ʦʩʨʝʜʥʝʥʥʘʷ ʧʦ ʪʦʣʱʠʥʝ ʨʘʟʣʠʚʘ ʩʢʦ-

ʨʦʩʪʴ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, Ű ï ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʨʘʟʣʠʚʘ; g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦ-

ʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; h ï ʪʦʣʱʠʥʘ ʥʝʬʪʷʥʦʛʦ 

ʩʣʠʢʘ; ‏ ” ” ” ȟ”” ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʠ 

ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; r ï ʨʘʜʠʘʣʴʥʘʷ ʢʦ-

ʦʨʜʠʥʘʪʘ; t ï ʚʨʝʤʷ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜ-

ʣʦʞʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫ-

ʯʠʪʴ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʨʘʟʣʠʚʝ ʥʝʬʪʠ: 

Ὤὸ
Ѝ Ⱦ

‚ Ⱦ

Ⱦ

ȟὶ ὶὸ, (3) 

ʛʜʝ h(t) ï ʪʦʣʱʠʥʘ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ, V0 ï 

ʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʣʠʚʰʝʛʦʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘ, rk(t) 

ï ʢʦʥʝʯʥʳʡ ʨʘʜʠʫʩ, r ï ʪʝʢʫʱʠʡ ʨʘʜʠʫʩ ʨʘʟʣʠʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʨʥʦʛʦ ʘʨʝ-

ʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘ (ʘ ʠʤʝʥʥʦ ʝʛʦ 

ʪʦʣʱʠʥʳ ʠ ʨʘʜʠʫʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ), ʧʦʟʚʦʣʠʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʳʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʨʘʩʯʝʪ, ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʤʝʨ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʘʚʘʨʠʡ-

ʥʦʛʦ ʨʘʟʣʠʚʘ ʥʝʬʪʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯ-

ʥʳʭ ʠ ʧʦʣʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʝʬʪʠ, ʚʳʰʝʜʰʝʡ ʥʘ ʚʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʝʜʣʘ-

ʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝ-

ʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʘʢ, ʧʨʠʥʠʤʘʷ ʟʘ ʦʩʥʦʚʥʦʡ 

ʨʘʩʯʝʪ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʯʝʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʠ ʨʘʜʠʫʩʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ, ʠ ʩʦʚʤʝʱʘʷ ʠʭ ʩ ʨʘʩʯʝʪʘʤʠ, ʧʨʝʜʣʦʞʝʥ-

ʥʳʤʠ ɼʞ. ʌʝʝʤ [5], ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʧʷʪʥʘ. ɸ ʧʨʠ-

ʤʝʥʷʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʂʦʨʥʝʚʳʤ ɸ.ɸ. ʠ ʆʨʘʟʙʘʝʚʳʤ ɹ.ɹ., 

ʠ ʧʨʠʤʝʥʷʷ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ CARDINAL [4], 

ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʝʬʪʷʥʦʛʦ ʨʘʟʣʠʚʘ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ (ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, ʚʣʠʷʥʠʝ ʚʝʪʨʘ, ʜʠʩʧʝʨʛʠ-

ʨʦʚʘʥʠʝ ʥʝʬʪʠ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ ʠʜʨ.). 
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ɸʥʥʦʪʘʮʠʷ 

ɹʝʟʘʚʘʨʠʡʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ 

ʪʫʨʙʠʥ. ʅʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʠʟʙʝʞʥʦ ʩʥʠʞʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʜʝʬʝʢʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʬʪʷʥʳʝ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʝʬʪʠ, ʩʪʨʝʤʷʪʩʷ ʢ ʩʥʠʞʝʥʠʶ ʘʚʘ-

ʨʠʡʥʦʩʪʠ ʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ. ɼʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʠ ʧʦ-

ʩʚʷʱʝʥʘ ʩʪʘʪʴʷ. 

Abstract 

The trouble-free operation of main oil pipelines is closely related to the turbine performance. Directly de-

pends on their bearing capacity, which, in turn, during long-term operation, will inevitably decrease as a result 

of the development of a defective condition. Currently, oil companies engaged in oil trunk transportation are 

striving to reduce accident rates and safer operation of oil trunk pipelines. This issue is devoted to the article. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʦʧʨʦʚʦʜ, ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ, ʜʝʬʝʢʪʳ, ʥʝʬʪʴ. 

Keywords: pipeline, heat calculation, defects, oil. 

 

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʷʚ-

ʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ, ʫʛʨʦʞʘʶʱʠʭ ʥʘʜʝʞʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʨʦʟʠʦʥʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ 

ʪʨʫʙ ʚʩʣʝʜʩʪʚʠʝ ʠʟʥʦʩʘ ʧʦʢʨʳʪʠʷ. ʂʦʨʨʦʟʠʷ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʤʦʥʪʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʜʥʘ ʪʨʝʪʴ ʪʨʫʙ, ʥʘʭʦ-

ʜʷʱʘʷʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ 30 ʣʝʪ, ʧʦʜʣʝʞʠʪ ʟʘ-

ʤʝʥʝ. 

ɼʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ï ʨʘʩʩʣʦʝʥʠʝ, ʥʝ-

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ, ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʪʨʫʙʳ, 

ʚʳʧʫʩʢʘʝʤʦʡ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠ ʜʨ.; 

ɼʝʬʝʢʪʳ ʛʝʦʤʝʪʨʠʠ ï ʚʤʷʪʠʥʳ, ʛʦʬʨʳ, ʦʪʢʣʦ-

ʥʝʥʠʷ ʦʪ ʢʨʫʛʦʚʦʛʦ ʩʝʯʝʥʠʷ; 

ɼʝʬʝʢʪʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʪʨʝʱʠʥʳ, ʥʝ 

ʧʨʦʚʘʨʳ, ʧʦʨʳ, ʰʣʘʢʦʚʳʝ ʚʢʣʶʯʝʥʠʷ, ʧʨʦʞʦʛʠ, ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʝ ʫʩʠʣʝʥʠʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʧʦ ʰʠʨʠʥʝ ʠ 

ʚʳʩʦʪʝ, ʥʝʜʦʧʫʩʪʠʤʳʝ ʩʤʝʱʝʥʠʷ ʢʨʦʤʦʢ ʩʚʘʨʠʚʘʝ-

ʤʳʭ ʪʨʫʙ ʠ ʜʨ.; 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʜʝʬʝʢʪʳ ï ʢʦʨʨʦʟʠʦʥʥʳʡ ʠʟ-

ʥʦʩ, ʚʢʣʶʯʘʷ ʢʦʨʨʦʟʠʦʥʥʳʝ ʢʘʚʝʨʥʳ, ʪʨʝʱʠʥʳ, 

ʩʪʨʝʩʩ-ʢʦʨʨʦʟʠʦʥʥʳʝ ʪʨʝʱʠʥʳ, ʵʨʦʟʠʦʥʥʳʡ ʠʟʥʦʩ, 

ʮʘʨʘʧʠʥʳ ʠʟ-ʟʘ ʥʝʙʨʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʪʨʫʙʘʤʠ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʝʨʝʚʦʟʢʘʭ ʠ ʪ ʜ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʨʝʘʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʚʩʝʭ ʪʝʭ ʵʪʘ-

ʧʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʚ ʪʝʭ ʟʦʥʘʭ, ʚ ʢʦ-

ʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʲ-

ʝʢʪʘ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠʟʦʣʷ-

ʮʠʠ ʠ ʩʪʝʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʦʡ ʢʦʥ-

ʪʨʦʣʴ [1]. ʅʝʨʘʟʨʫʰʘʶʱʠʡ ʪʝʧʣʦʚʦʡ ʢʦʥʪʨʦʣʴ ʢʘ-

ʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʘʞʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʪʝʧʣʦʚʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙ-

ʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɹʝʟ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʪʨʫʜʥʦ, ʘ 

ʟʘʯʘʩʪʫʶ, ʠ ʥʝʚʦʟʤʦʞʥʦ ʘʜʝʢʚʘʪʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʪʴ ʤʘʩʰʪʘʙ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʦʮʝʥʠʪʴ 

ʤʝʨʳ ʧʦ ʠʭ ʣʠʢʚʠʜʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʳʭ ʧʦʣʝʡ, ʥʘʧʨʠʤʝʨ, 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çComsolè. ʀʭ ʥʝʜʦʩʪʘʪʦʢ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʦ ʚ ʨʝʘʣʴʥʳʝ ʩʨʦʢʠ 

ʨʘʩʩʯʠʪʘʪʴ ʪʝʧʣʦʚʦʝ ʧʦʣʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʣʦʞ-

ʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʙʦʣʴʰʠʤ (ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣ-

ʣʠʦʥʦʚ) ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʯʝʪʥʳʭ ʪʦʯʝʢ. 

ʅʝʢʦʪʦʨʳʝ ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʳʭ ʪʝʧʣʦʚʦʡ ʢʦʥ-

ʪʨʦʣʴ ʞʠʟʥʝʥʥʦ ʚʘʞʝʥ, ʟʘʢʘʟʳʚʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʧʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʨʘʢʝʪʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʘʚʠʘʩʪʨʦʠʪʝʣʴ-

ʥʳʝ ʢʦʨʧʦʨʘʮʠʠ. ʃʘʙʦʨʘʪʦʨʠʷ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ 
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ʊʇʋ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʪʘʢʠʭ ʤʦʜʝʣʝʡ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʢʦʨʧʦʨʘʮʠʶ çʕʡ-

ʨʙʘʩè ï ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2016 ʛ., ʠʥʜʠʡʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʢʝʪʦʩʪʨʦʝʥʠʷ ï ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ 

ʚ 2012 ʛ., ʠ ʚ ʵʪʦʤ (2018-ʤ ʛʦʜʫ) ʫʞʝ ʥʘ ʥʦʚʦʤ 

ʫʨʦʚʥʝ. ʀʤʝʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʘʷ ʧʨʦ-

ʛʨʘʤʤʘ çThermoCalc3Dè ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ï ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʝʧʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʩʣʦʠ-

ʩʪʳʭ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʦʙʲʝʢʪʦʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ-

ʚʝʩʪʥʘ ʧʨʦʛʨʘʤʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʮʝʤʝʥʪʥʦʡ ʧʝʯʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʊʇʋ. ʆʜ-

ʥʘʢʦ ʚ ʩʠʣʫ ʩʚʦʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʦʥʘ ʥʝ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʦʙʲʝʢʪʘʤ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʪʝʧʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʥʦʛʦʩʣʦʡʥʳʭ ʦʙʲʝʢʪʘʭ ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘ-

ʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʧʨʦʝʢʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʘʣʦ. 

ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʪʨʫʙʝ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ: 

ī ʩʯʠʪʘʝʤ ʠʟʚʝʩʪʥʳʤʠ: ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʦʚ ʢʦʨʧʫʩʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʨʘʩʭʦʜ 

ʞʠʜʢʦʩʪʠ, ʝʸ ʠʩʭʦʜʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʝʧʣʦʬʠʟʠʯʝ-

ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ ʢʦʨʧʫʩʘ ʪʨʫʙʳ ʩ ʞʠʜ-

ʢʦʩʪʴʶ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡʩʨʝʜʦʡ; 

ī ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ 

ʪʨʫʙʳ ʠ ʚ ʞʠʜʢʦʩʪʠ ʚʜʦʣʴʪʨʫʙʳ; 

ī ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʨʘʚʥʝ-

ʥʠʡ, ʟʘʧʠʩʘʥʥʳʭ ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ, ʠ ʥʘʡʪʠ 

ʥʝʠʟʚʝʩʪʥʳʝʚʝʣʠʯʠʥʳ. 

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ R-ű-Z (ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ). ʊʘʢʦʝ ʤʥʦʞʝʩʪʚʦ 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʡ ʩʝʪʢʦʡ, ʘ ʩʘʤʠ 

ʪʦʯʢʠ ï ʫʟʣʘʤʠ ʩʝʪʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʫʶ ʩʝʪʢʫ c ʫʟ-

ʣʘʤʠ. ɺʦʢʨʫʛ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʫʟʣʘ ʦʯʝʨʪʠʤ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʨʘʚʥʦʛʦ ʚʣʠʷʥʠʷ ʫʟʣʦʚ. ʗʯʝʡʢʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʟʳʚʘʶʪʩʷ ʷʯʝʡʢʘʤʠ ɼʠʨʠʭʣʝ 

[2]. ʉʘʤʳʡ ʚʥʝʰʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩʣʦʡ ʫʟʣʦʚ ʟʘ-

ʜʘʜʠʤ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʂʘʞʜʳʡ 

ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʩʣʦʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢ ʜʨʫʛʦʤʫ ʙʫ-

ʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʦʜʥʠʤ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʣʦʝʚ ʫʟʣʦʚ 

ʩʝʪʢʠ. ɺʥʫʪʨʠ ʪʨʫʙʳ ʟʘʜʘʜʠʤ ʫʟʣʳ, ʟʘʚʠʩʷʱʠʝ 

ʪʦʣʴʢʦ ʦʪ ʢʦʦʨʜʠʥʘʪʳ Z. 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʪʝʧʣʦʚʳʭ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʘ ʨʘʩʱʝʧʣʝʥʠʷ 

ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ [2]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʭ ʚ ʥʝʤ, ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. ʊʘʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʙʫʜʫʪ ʪʝʧʣʦʧʝʨʝʜʘʯʘ, ʧʝʨʝʤʝʱʝʥʠʝ 

ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʪʨʝʭʤʝʨʥʳʡ ʧʨʦʮʝʩʩ ʪʝʧʣʦʧʝ-

ʨʝʜʘʯʠ ʨʘʩʱʝʧʠʤ ʥʘ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʪʝʧʣʦʧʝʨʝ-

ʜʘʯʘ ʚʜʦʣʴ ʨʘʜʠʫʩʘ, ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʚʜʦʣʴ ʦʩʝʚʦʡ 

ʢʦʦʨʜʠʥʘʪʳ ʠ ʧʦ ʘʟʠʤʫʪʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʝ [3]. 

ɺ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ PipeModel, ʨʝʘʣʠ-

ʟʫʶʱʝʡ ʧʨʝʜʣʦʞʝʥʥʫʶ ʚʳʰʝ ʤʦʜʝʣʴ, ʥʫʞʥʦ ʦʙʦ-

ʟʥʘʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʝʸ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: 

1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤ-
ʤʦʡ (ʠʥʪʝʨʬʝʡʩ) ʧʦ ʚʚʦʜʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ.  

2. ʇʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ɺʳʚʦʜ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʫʜʦʙʥʦʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʦʨʤʝ:ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʚʠʜʝ ʪʝʨʤʦʛʨʘʤʤʳ; 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʜʦʣʴ ʦʩʠ 

Z ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘ-

ʪʫʨ ʚʜʦʣʴ ʨʘʜʠʫʩʘ; ʚʨʝʤʝʥʥʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʪʘʙ-

ʣʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʛʨʘʤʤʘ ʧʦ ʢʦʤʘʥʜʝ 

ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʯʝʪ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʪʝʨ-

ʤʦʛʨʘʤʤʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʘʙʣʠʮʳ 

ʪʝʤʧʝʨʘʪʫʨ. 

ʊʝʨʤʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʣʶʙʦʡ ʪʦʯʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʚʩʧʣʝʩʢ 

ʧʦʢʘʟʳʚʘʝʪ ʤʝʩʪʦ ʜʝʬʝʢʪʘ. 

 
ʈʠʩʫʥʦʢ 1. ʊʝʨʤʦʛʨʘʤʤʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦ ʜʣʠʥʝ 

 

ʉ ʧʦʤʦʱʴʶ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʨʠʩ.2) ʤʦʞʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʧʦʩʤʦʪʨʝʪʴ ʠʟʤʝ-

ʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʪʘʥʦʚʠʪʩʷ ʠ ʩʪʘʥʝʪ ʩʪʘʮʠʦʥʘʨʥʦʡ. 
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ʈʠʩʫʥʦʢ 2. ɺʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʴ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʤ ʤʝʪʦ-

ʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦ-

ʨʦʪʢʠʝ ʩʨʦʢʠ ʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʦʧʨʝʜʝ-

ʣʠʪʴ ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʝʢʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʝʛʦ ʩʨʦʯʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʜ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʤʠ ʟʘʤʝʨʘʤʠ ʪʝʧʣʦʚʠʟʦʨʦʤ ʧʨʦʚʦ-

ʜʠʪʩʷ ʨʘʩʯʝʪ ʜʝʬʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ 

ʧʦʩʪʨʦʝʥʠʝʤ ʪʝʨʤʦʛʨʘʤʤ ʠ ʧʨʦʬʠʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʪʝʨʤʦʛʨʘʤʤʘ 

ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʤʦʜʝʣʴʥʦʡ ʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʨʘʟ-

ʤʝʨʘʭ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʜʝʬʝʢʪʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʩʥʷʪʠʷ ʠʟʦʣʷʮʠʠ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦ-

ʩʪʠʢʠ. ʊʘʢʞʝ, ʢʨʦʤʝ ʪʝʧʣʦʚʠʟʦʨʘ ʠ ʤʦʜʝʣʠʨʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦ-

ʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦ ʤʥʦʛʠʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʥʝʬʪʝʛʘʟʦ-

ʚʦʤ ʜʝʣʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʠ ʠʭ ʘʜʘʧʪʘ-

ʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

Abstract 

This article is devoted to the study of modern agile software development methodologies and their adaptation 

to create a simulation model. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʨʘʟʨʘʙʦʪʢʘ ʇʆ; ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ; Scrum; 

Kanban; Continuous integration. 

Keywords: simulation modeling; software development; life cycle; software development methodologies; 

Scrum; Kanban; Continuous integration. 

 

ʉʝʛʦʜʥʷ ʧʦʯʪʠ ʚʩʝ ʢʦʤʧʘʥʠʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʟʫʶʪ ʨʘʙʦʪʫ ʩʦʛʣʘʩʥʦ 

ʛʠʙʢʠʤ ʤʝʪʦʜʦʣʦʛʠʷʤ - ʪʠʧʫ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʛʜʘ ʪʨʝʙʦʚʘ-

ʥʠʷ ʠ ʨʝʰʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʚʤʝʩʪʥʳʤ 

ʫʩʠʣʠʷʤ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʠ ʢʨʦʩʩ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʢʦʤʘʥʜ ʠ ʠʭ ʢʣʠʝʥʪʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʮʝʥʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧʦʚ ʤʘʥʠʬʝʩʪʘ 

ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʦʥ ʙʳʣ ʩʦʟʜʘʥ ʢʘʢ ʦʪʚʝʪ ʥʘ ʥʝ-

ʜʦʩʪʘʪʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ. ʀʊ-

ʠʥʜʫʩʪʨʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʤ ʨʳʥʢʦʤ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦ-

ʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ 
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ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʩʚʦʠ ʧʨʦ-

ʜʫʢʪʳ, ʯʪʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ 

ʣʠʥʝʡʥʳʭ ʤʝʪʦʜʦʣʦʛʠʷʭ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʠʙ-

ʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʥʦ ʦʩʥʦʚʥʳʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʷʚʣʷʶʪʩʷ Scrum, Kanban ʠ Continuous Integration 

(ʅʝʧʨʝʨʳʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ) [1].  

Scrum - ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ. ʆʥʘ ʟʘʚʦʝʚʘʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ Agile ʙʣʘʛʦʜʘʨʷ ʧʨʦ-

ʩʪʦʪʝ ʠ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. Scrum ʬʦʢʫʩʠ-

ʨʫʝʪʩʷ ʥʘ ʢʦʤʘʥʜʝ ʠ ʥʘ ʪʦʤ, ʢʘʢ ʫʧʨʘʚʣʷʪʴ ʟʘʜʘʯʘʤʠ 

ʚ ʩʨʝʜʝ ʛʨʫʧʧʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ [2]. ɿʘʜʘʯʠ ʜʝʣʷʪʩʷ ʥʘ 

ʩʧʨʠʥʪʳ - ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦ-

ʨʳʭ ʨʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

Kanban - ʵʪʦ ʦʯʝʥʴ ʥʘʛʣʷʜʥʳʡ ʤʝʪʦʜ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ. ʆʥ ʨʠʩʫʝʪ 

ʢʘʨʪʠʥʫ ʨʘʟʨʘʙʦʪʢʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ 

ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ. ʆʩʥʦʚʘ ʤʝʪʦʜʦʣʦʛʠʠ ï ʢʘʥ-

ʙʘʥ-ʜʦʩʢʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʩʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ, 

ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ, ʪʘʢʠʝ ʢʘʢ çʏʪʦ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴè, çɺ ʧʨʦʮʝʩʩʝè, çɿʘʚʝʨʰʝʥʦè ʠ ʪʦʤʫ 

ʧʦʜʦʙʥʦʝ. 

ʅʝʧʨʝʨʳʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ (CI) ï ʵʪʦ ʩʢʦʨʝʝ 

ʧʨʘʢʪʠʢʘ ʛʠʙʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʜʘ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʫ-

ʪʝʤ ʩʦʟʜʘʥʠʷ ʯʠʩʪʦʡ ʩʙʦʨʢʠ ʩʠʩʪʝʤʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʚ ʜʝʥʴ [3]. ʅʠʯʝʛʦ ʥʝ ʦʩʪʘʝʪʩʷ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ 

ʚ ʢʦʥʮʝ ʜʥʷ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʚʠʪʴ ʚʝʨʩʠʶ ʧʨʦ-

ʜʫʢʪʘ, ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʚʳʧʫʩʢʘ, ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ. 

ʎʝʣʴ CI - ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʢʘʞʜʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

ɻʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʪʷʞʝʣʦ ʧʦʜʜʘʶʪʩʷ ʧʨʦ-

ʮʝʩʩʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʦʙʱʝʤʫ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ, ʠʭ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʤʠʪʘ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʀʪʦʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʩʦʯʝʪʘʶʱʘʷ 

ʚ ʩʝʙʝ ʧʨʠʥʮʠʧʝ ʤʝʪʦʜʦʣʦʛʠʠ ʂʘʥʙʘʥ ʠ ʧʨʘʢʪʠʢʠ 

ʅʝʧʨʝʨʳʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 
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THE DEVELOPMENT OF AN APPLICATION FOR WORKING WITH THE DB çEMPLOYMENT 

CENTERè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʷʟʳʢʝ Python ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ çʎʝʥʪʨ 

ʟʘʥʷʪʦʩʪʠè, ʩʦʟʜʘʥʥʦʡ ʚ ʉʋɹɼ SQLiteStudio. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʙʣʠʦʪʝʢʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ Python. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʟʜʘʥʠʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦ-

ʤʦʱʴʶ Qt Designer. 

Abstract 

The article describes the development of an application in Python for working with the database "Employment 

Center", created in the DBMS SQLiteStudio. The development uses the libraries of the Python programming lan-

guage. Special attention is paid to creating a graphical user interface using Qt Designer. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ, Python, SQLite, PyQt5, Qt Designer. 

Key words: application development, Python, SQLite, PyQt5, Qt Designer. 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʨʤ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʣʶʙʦʛʦ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʘ ʠʥ-

ʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ. ɹʘʟʳ ʜʘʥʥʳʭ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʤʠʨʝ ʪʝʭʥʦ-

ʣʦʛʠʡ. ɺʩʸ, ʩ ʯʝʤ ʤʳ ʢʘʞʜʳʡ ʜʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ 

ʚ ʞʠʟʥʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʙʘʟʝ.  

ʃʶʜʷʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʠʩʢʝ ʨʘʙʦʪʳ, 

ʙʳʣʦ ʙʳ ʪʘʢʞʝ ʫʜʦʙʥʝʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝ-

ʥʠʝʤ, ʭʨʘʥʷʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʠʤʝʶʱʠʤʩʷ ʚʘʢʘʥʩʠʷʤ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟ-

ʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʪʨʝʙʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

¶ ʠʟʫʯʠʪʴ ʙʠʙʣʠʦʪʝʢʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʷ Python; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ 
ʧʨʠʣʦʞʝʥʠʷ. 

Python ï ʵʪʦ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʚʳʩʦʢʦʫʨʦʚ-

ʥʝʚʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʝʤʘʥʪʠʢʦʡ. ʆʥ ʜʦ-

ʚʦʣʴʥʦ ʧʨʦʩʪ ʜʣʷ ʨʘʙʦʪʳ ʠ ʯʪʝʥʠʷ [2]. Python ʩʦʜʝʨ-

ʞʠʪ ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʠ ʬʨʝʡʤʚʦʨʢʦʚ, ʢʦʪʦʨʳʝ 

ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʠ ʩʦʢʨʘʱʘʶʪ 

ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ.  

PyQt ï ʵʪʦ ʧʨʠʚʷʟʢʘ Python ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜ-

ʥʳʤ ʢʦʜʦʤ ʜʣʷ ʚʠʜʞʝʪ-ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt, ʢʦʪʦ-

ʨʳʡ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥ-

ʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ. Qt ï ʵʪʦ ʧʦʧʫ-

ʣʷʨʥʘʷ ʩʨʝʜʘ C++ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʚʩʝʭ ʦʩ-

ʥʦʚʥʳʭ ʥʘʩʪʦʣʴʥʳʭ, ʤʦʙʠʣʴʥʳʭ ʠ ʚʩʪʨʘʠʚʘʝʤʳʭ 

ʧʣʘʪʬʦʨʤ (ʧʦʜʜʝʨʞʠʚʘʝʪ Linux, Windows, MacOS, 

Android, iOS, Raspberry Pi ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ). ɺ PyQt 

ʜʦʩʪʫʧʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʞʝʪʦʚ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ. ʆʜʥʘʢʦ ʚ PyQt5 ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʳ ʨʝʦʨʛʘ-

ʥʠʟʘʮʠʷ ʢʣʘʩʩʦʚ ʚ ʜʨʫʛʠʝ ʤʦʜʫʣʠ ʠ ʨʝʚʠʟʠʠ ʚ ʣʠ-

ʮʝʥʟʠʷʭ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʠʤʝʪʴ ʦʙʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ PyQt5 (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʢʘʪʘʣʦʛʦʚ PyQt5 

 

Qt Designer ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ Qt ʜʣʷ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠ-

ʜʞʝʪʳ, ʜʠʘʣʦʛʠ ʠʣʠ ʟʘʧʦʣʥʷʪʴ ʦʩʥʦʚʥʳʝ ʦʢʥʘ, ʠʩ-

ʧʦʣʴʟʫʷ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ʠ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ. ʆʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʚʘʰʠʭ ʧʨʦʝʢʪʦʚ, ʯʪʦʙʳ ʫʙʝ-

ʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ ʪʘʢ, ʢʘʢ ʚʳ ʭʦʪʝʣʠ, ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʚʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʦʪʠʧʳ ʜʣʷ ʩʚʦʠʭ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ, ʧʨʝʞʜʝ ʯʝʤ ʧʠʩʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʜ. ɼʣʷ 

ʨʘʙʦʪʳ ʩ Qt Designer ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʫʩʪʘ-

ʥʦʚʠʪʴ ʙʠʙʣʠʦʪʝʢʫ Python PyQt5-tools. 

SQLite ï ɻ ʪʦ ʘʚʪʦʥʦʤʥʳʡ, ʨʘʙʦʪʘʶʱʠʡ ʙʝʟ ʩʝʨ-

ʚʝʨʘ ʪʨʘʥʟʘʢʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʙʘʟʳ ʜʘʥʥʳʭ SQL 

[1]. Python ʧʦʣʫʯʠʣ ʤʦʜʫʣʴ sqlite3 ʚ ʚʝʨʩʠʠ 2.5, ʯʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ SQLite ʚ 

ʣʶʙʦʡ ʥʘʩʪʦʷʱʝʡ ʚʝʨʩʠʠ Python, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʩʢʘʯʠʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʫʣʴ sqlite3 ï ʵʪʦ API ʢ ʉʋɹɼ 

SQLite. ʉʚʦʝʛʦ ʨʦʜʘ ʘʜʘʧʪʝʨ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʜʠʪ 

ʢʦʤʘʥʜʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ Python, ʚ ʢʦʤʘʥʜʳ, 

ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʝʪ SQLite. ʂʘʢ ʠ ʥʘʦʙʦʨʦʪ, ʜʦʩʪʘʚ-

ʣʷʝʪ ʦʪʚʝʪʳ ʦʪ SQLite ʚ python-ʧʨʦʛʨʘʤʤʫ [3].  

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩʦʟʜʘʝʤ ʙʘʟʫ ʜʘʥʥʳʭ 

çʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠè ʚ SQLiteStudio. ɹʘʟʘ ʜʘʥʥʳʭ ʙʫ-

ʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʨʝʭ ʪʘʙʣʠʮ: çcitiesè (ʛʦʨʦʜʘ), 

çcompaniesè (ʢʦʤʧʘʥʠʠ), çvacanciesè (ʚʘʢʘʥʩʠʠ). 

ER-ʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʝʥʘ ʥʠʞʝ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʙʘʟʳ ʜʘʥʥʳʭ 
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ʆʧʨʝʜʝʣʠʤ ʩʧʠʩʦʢ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʤʦʞʝʪ ʚʳ-

ʧʦʣʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʨʘʤʢʘʭ ʠʥʪʝʨʬʝʡʩʘ: 

1. ʇʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʦ ʛʦʨʦʜʘʭ; 

2. ʇʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʦ ʢʦʤʧʘʥʠʷʭ; 

3. ʇʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʦ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʚʘ-
ʢʘʥʩʠʷʭ; 

4. ʇʨʦʩʤʦʪʨʝʪʴ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʘ-
ʢʘʥʩʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʦʨʦʜʝ; 

5. ʇʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʚʘʢʘʥʩʠʡ ʩ ʟʘʨʘʙʦʪʥʦʡ 
ʧʣʘʪʦʡ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

6. ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ʚ ʣʶʙʫʶ ʠʟ ʠʤʝʶʱʠʭʩʷ 
ʪʘʙʣʠʮ; 

7. ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ ʚ ʣʶʙʦʡ ʪʘʙʣʠʮʝ; 

8. ʋʜʘʣʠʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ ʚ 
ʣʶʙʦʡ ʪʘʙʣʠʮʝ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ ʚʦʩ-

ʧʦʣʴʟʫʝʤʩʷ Qt Designer. ʉʦʟʜʘʜʠʤ ʥʦʚʫʶ ʬʦʨʤʫ 

MainWindow ʩ ʥʘʟʚʘʥʠʝʤ çʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠè. ʅʘ 

ʥʝʡ ʨʘʟʤʝʩʪʠʤ ʚʩʝ ʥʫʞʥʳʝ ʵʣʝʤʝʥʪʳ ʪʘʢʠʝ, ʢʘʢ: 

¶ QGroupBox (ʢʦʥʪʝʡʥʝʨ) ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʭ 

ʙʫʜʝʪ ʪʨʠ ï çʊʘʙʣʠʮʳè, çʋʧʨʘʚʣʝʥʠʝè, çʌʠʣʴʪʨè. 

¶ QPushButton (ʢʦʤʘʥʜʥʘʷ ʢʥʦʧʢʘ). ʅʘʞʘʪʠʝ 

(ʱʝʣʯʦʢ) ʢʥʦʧʢʠ ʫʢʘʟʳʚʘʝʪ ʢʦʤʧʴʶʪʝʨʫ, ʯʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ ʠʣʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦ-

ʧʨʦʩ. ɼʦʙʘʚʠʤ ʚ ʢʦʥʪʝʡʥʝʨ çʊʘʙʣʠʮʳè ʢʥʦʧʢʠ: 

çʉʧʠʩʦʢ ʚʩʝʭ ʛʦʨʦʜʦʚè, çʉʧʠʩʦʢ ʚʩʝʭ ʢʦʤʧʘʥʠʡè, 

çʉʧʠʩʦʢ ʚʩʝʭ ʚʘʢʘʥʩʠʡè; ʚ ʢʦʥʪʝʡʥʝʨ çʋʧʨʘʚʣʝ-

ʥʠʝè ï çɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪè, çʀʟʤʝʥʠʪʴ ʵʣʝʤʝʥʪè, 

çʋʜʘʣʠʪʴ ʵʣʝʤʝʥʪè; ʚ ʢʦʥʪʝʡʥʝʨ çʌʠʣʴʪʨè ï çʇʨʠ-

ʤʝʥʠʪʴ ʬʠʣʴʪʨè; ʠ ʦʪʜʝʣʴʥʦ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʥʦ-

ʧʦʢ ʢʥʦʧʢʫ çʆʙʥʦʚʠʪʴ ʪʘʙʣʠʮʫè. 

¶ QComboBox (ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ) ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʠʩʢʘ ʦʧʮʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʟʘʥʠʤʘʣ ʤʠ-

ʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪʘ ʥʘ ʵʢʨʘʥʝ. ɼʦʙʘʚʠʤ 

ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʚ ʢʦʥʪʝʡʥʝʨ çʌʠʣʴʪʨè ʜʣʷ 

ʬʠʣʴʪʨʘʮʠʠ ʚʘʢʘʥʩʠʡ ʧʦ ʛʦʨʦʜʘʤ. 

¶ QLineEdit (ʨʝʜʘʢʪʦʨ ʦʜʥʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ) 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʦʜʠʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʦʜʥʫ ʩʪʨʦʢʫ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ ʩ ʥʘʙʦʨʦʤ ʧʦʣʝʟʥʳʭ 

ʬʫʥʢʮʠʡ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʪʤʝʥʫ, ʧʦʚʪʦʨ, 

ʚʳʨʝʟʘʥʠʝ, ʚʩʪʘʚʢʫ, ʘ ʪʘʢʞʝ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʩ ʧʦʤʦ-

ʱʴʶ ʤʝʭʘʥʠʟʤʘ drag-and-drop. ɼʦʙʘʚʠʤ ʝʛʦ ʚ ʢʦʥ-

ʪʝʡʥʝʨ çʌʠʣʴʪʨè ʜʣʷ ʟʘʜʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

¶ QTableWidget (ʪʘʙʣʠʮʘ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ʪʘʙʣʠʮʳ. ɼʦʙʘʚʠʤ ʝʛʦ 

ʜʣʷ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮ. 

ʇʦ ʠʪʦʛʫ ʥʘʰʝ ʛʣʘʚʥʦʝ ʦʢʥʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 3. ʉʦʭʨʘʥʠʤ ʝʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

MyForm c ʨʘʩʰʠʨʝʥʠʝʤ .ui. 

 
ʈʠʩ. 3. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʚ ʪʘʙʣʠʮʘʭ ʥʘʤ 

ʧʦʥʘʜʦʙʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. ʅʘ 

ʬʦʨʤʫ ʜʦʙʘʚʣʷʝʤ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ QComboBox ʜʣʷ ʚʳʙʦʨʘ ʪʘʙʣʠʮʳ, ʵʣʝʤʝʥ-

ʪʘʤʠ ʢʦʪʦʨʦʡ ʤʳ ʭʦʪʠʤ ʫʧʨʘʚʣʷʪʴ. 

¶ QWidget (ʚʠʜʞʝʪ) ʧʦʣʫʯʘʝʪ ʩʦʙʳʪʠʷ 

ʤʳʰʠ, ʢʣʘʚʠʘʪʫʨʳ ʠ ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ ʦʪ ʦʢʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʨʠʩʫʝʪ ʩʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ. ʅʘʤ 

ʧʦʥʘʜʦʙʠʪʩʷ ʪʨʠ ʚʠʜʞʝʪʘ ï ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʫʶ 

ʪʘʙʣʠʮʫ. ʈʘʟʤʝʩʪʠʤ ʠʭ, ʥʘʢʣʘʜʳʚʘʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, 

ʪʘʢ ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʘʙʣʠʮʳ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜʞʝʪ. 

¶ QLabel (ʤʝʪʢʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ 

ʪʝʢʩʪʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʚʠʜʞʝʪ ʜʣʷ ʪʘʙʣʠʮʳ 

çɻʦʨʦʜʘè ʜʦʙʘʚʠʤ ʤʝʪʢʠ: çIDè, çʅʘʟʚʘʥʠʝè; ʜʣʷ 

ʪʘʙʣʠʮʳ çʂʦʤʧʘʥʠʠè ï çIDè, çʅʘʟʚʘʥʠʝè, çɻʦʨʦʜè, 

çɸʜʨʝʩè, çʊʝʣʝʬʦʥè; ʜʣʷ ʪʘʙʣʠʮʳ çɺʘʢʘʥʩʠʠè ï 

çIDè, çʅʘʟʚʘʥʠʝè, çɿʘʨʧʣʘʪʘè, çʂʦʤʧʘʥʠʷè. 

¶ QLineEditôʳ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʢ ʚ 

ʢʘʞʜʳʡ ʚʠʜʞʝʪ. 
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¶ QComboBoxôʳ ʜʣʷ ʚʳʙʦʨʘ ʛʦʨʦʜʘ ʠ ʢʦʤʧʘ-

ʥʠʠ ʥʘ ʚʠʜʞʝʪʳ ʜʣʷ çʂʦʤʧʘʥʠʡè ʠ çɺʘʢʘʥʩʠʡè ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. 

¶ QPushButton. ʊʘʢ ʢʘʢ ʵʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, 

ʜʦʙʘʚʠʤ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴè ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝ-

ʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʥʘ çʀʟ-

ʤʝʥʠʪʴè ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʣʝʤʝʥʪʘ, ʠ çɿʘʢʨʳʪʴè ʜʣʷ 

ʦʪʤʝʥʳ ʜʝʡʩʪʚʠʡ ʠ ʟʘʢʨʳʪʠʷ ʦʢʥʘ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʥʘ 

ʨʠʩ. 4. ʉʦʭʨʘʥʠʤ ʝʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ addForm c ʨʘʩ-

ʰʠʨʝʥʠʝʤ .ui.  

 
ʈʠʩ. 4. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʚ ʪʘʙʣʠʮʝ 

 

ʅʘ ʵʪʦʤ ʨʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʟʘʢʦʥʯʝʥʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʧʨʠʣʦʞʝʥʠʷ ʩʦʟʜʘʥʥʳʝ ʬʦʨʤʳ ʙʫ-

ʜʫʪ ʧʨʠʩʦʝʜʠʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ uic ʙʠʙʣʠʦ-

ʪʝʢʠ PyQt5. 
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OF OFFICERS OF THE STATE BUDGETARY INSTITUTION AT  PROCUREMENT MANAGEMEN Y 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʙʣʝʤʘ ʠ ʮʝʣʴ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʟʘʢʫʧʦʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʪʘʜʠʠ ʠ ʧʨʦʮʝʩʩʳ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʧʝʨʝʯʠʩʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ, ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʟʘʢʫʧʦʢ ʥʘ ʚʩʝʭ ʝʛʦ ʩʪʘʜʠʷʭ. ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ.  
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Abstract 
The article presents the problem and purpose of work to improve important aspects of the procurement ac-

tivities of a state institution, reveals the stages and processes of procurement activities, lists possible ways, prior-

ities and directions for improving the procurement process at all its stages. The main result of the authorôs work 

is special software for the automation of procurement in state budgetary institutions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʢʫʧʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ. 

Keywords: procurement activities, planning and management of procurement activities, monitoring the avail-

ability and movement of property. 

 

ʉ ʧʨʠʥʷʪʠʝʤ ʥʦʚʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʪ-

ʥʦʡ ʩʨʝʜʳ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ [1;2], ʚ ʩʥʘʙʞʝʥʯʝ-

ʩʢʦ-ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʨʘʥʳ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ 

ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʭ ʨʝʰʝʥʠʠ. ɺʦ ʚʩʝʭ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʥʦʚʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʢʦʥ-

ʪʨʘʢʪʥʘʷ ʩʣʫʞʙʘ, ʦʪʜʝʣ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʫʧʦʢ ʠ ʠʤ 

ʧʦʜʦʙʥʳʝ).  

ɺ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʫʧʦʢ 

ʩʪʘʣʠ ʥʘʙʣʶʜʘʪʴʩʷ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ, ʦʙʦʙʱʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʟʘ-

ʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

- ʙʦʣʴʰʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ, 

ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʢʫʧʦʯ-

ʥʳʭ ʧʨʦʮʝʜʫʨ; 

- ʙʦʣʴʰʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʨʠ ʦʮʝʥʢʝ, ʘʥʘʣʠʟʝ 

ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʦʪʯʝʪʦʚ ʠ 

ʩʧʨʘʚʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʢʘʟʥʘʯʝʡʩʪʚʘ; 

- ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʟʘʧʦʣʥʝʥʠʠ ʢʦʥʢʫʨʩʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ;  

- ʥʘʨʫʰʝʥʠʝ ʙʶʜʞʝʪʦʚ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʝʡ ʢʦʥ-

ʪʨʦʣʷ ʣʠʤʠʪʦʚ; 

- ʙʦʣʴʰʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝ-

ʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ; 

- ʙʦʣʴʰʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝ-

ʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ, ʧʣʘʥʦʚ ʟʘʢʫʧʦʢ;  

- ʧʨʦʙʣʝʤʳ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ-

ʢʫʧʦʢ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʰʪʨʘʬʳ). 

ɼʣʷ ʥʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʘ-

ʢʫʧʢʘʤʠ, ʧʦʪʨʝʙʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʡ ʩʧʝʮʠʬʠʢʝ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳ-

ʚʘʶʱʠʡ ʧʨʦʙʣʝʤʳ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘ:  

1) ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʪʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʘʭ ʠ 

ʥʘ ʩʢʣʘʜʘʭ ʜʣʷ ʫʯʝʪʘ ʥʘʣʠʯʠʷ ʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠ-

ʘʣʴʥʳʭ ʩʨʝʜʩʪʚ;  

2) ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʟʘ-

ʢʫʧʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ (ʫʯʝʪʥʳʭ ʧʨʦ-

ʛʨʘʤʤ) ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʫʯʝʪʘ ʥʘʣʠʯʠʷ ʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʘʭ ʠ ʥʘ ʩʢʣʘʜʘʭ [3], ʧʦʢʘʟʘʣ, ʯʪʦ 

ʨʷʜ ʬʫʥʢʮʠʡ ʠ ʟʘʜʘʯ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʯʝʪʘ ʠ ʢʦʥ-

ʪʨʦʣʷ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʫʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʨʝʢʚʠʟʠʪʦʚ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ), ʫʯʝʪ ʩʪʨʫʢʪʫʨʳ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦ-

ʨʦʚ), ʫʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʢʚʠʟʠʪʦʚ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʦʡ ʯʘʩʪʠ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ), ʢʦʥʪʨʦʣʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ) ʧʦ ʩʨʦʢʘʤ ʠ ʦʧʣʘʪʝ ʚ 

ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʶ (ʥʦʤʝʥʢʣʘʪʫʨʘ, ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʮʝʥʳ), ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʟʘʢʫʧʦʢ, 

ʦʮʝʥʢʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ) ʠ ʧʣʘʥʘ 

ʟʘʢʫʧʦʢ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ, ʠʭ 

ʮʝʥʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʦʮʝʥʢʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥ-

ʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ) ʧʦ ʦʧʣʘʪʝ, ʚʳʷʚʣʝʥʠʝ ʬʦʥʜʦʚ 

ʵʢʦʥʦʤʠʠ ʠ ʜʨ.  

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʦʙʣʝʤʫ ʥʦʨʤʠʨʦ-

ʚʘʥʠʷ ʟʘʪʨʘʪ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʩʦ-

ʛʣʘʩʥʦ [1]. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʪʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʯʝʪʘ ʥʘʣʠ-

ʯʠʷ ʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʬʠʥʘʥʩʦ-

ʚʳʭ ʦʨʛʘʥʘʭ ʠ ʥʘ ʩʢʣʘʜʘʭ [3], ʛʦʪʦʚʳʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝ ʚʩʝ ʨʝʢʚʠʟʠʪʳ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙ-

ʞʝʥʠʷ, ʧʦʜʣʝʞʘʱʠʝ ʫʯʝʪʫ ʚ ʠʥʪʝʨʝʩʘʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʟʘʢʫʧʦʯʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʪʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʬʠʥʘʥʩʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʩʢʣʘʜʘʤʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʜʨ.), 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʘʨʪʠʢʫʣ (ʢʘʪʘʣʦʞʥʳʡ ʥʦʤʝʨ), ʥʝʧʘ-

ʪʝʥʪʦʚʘʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʢʦʜ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ 

ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʮʝʥʘ ʚ ʟʘʷʚʢʝ 

(ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ), ʮʝʥʘ ʚ ʢʦʥʪʨʘʢʪʘʭ ʧʨʝʜʳʜʫʱʠʭ 

ʧʝʨʠʦʜʦʚ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʛʦʪʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝ-

ʰʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʬʠʥʘʥʩʦ-

ʚʳʭ ʦʨʛʘʥʘʭ ʠ ʥʘ ʩʢʣʘʜʘʭ, ʪʨʝʙʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʜʦʨʘʙʦʪʢʘ (ʘʜʘʧʪʘʮʠʷ) ʢʦʥʬʠʛʫʨʘʮʠʡ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʬʫʥʢʮʠʡ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʫʯʝʪʘ ʫʚʝʣʠʯʠʪʩʷ ʟʘ 

ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʥʦʤʝʥʢʣʘʪʫʨ, ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʨʝʢʚʠʟʠʪʦʚ ʜʣʷ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ ʠ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʘʚʠʣ, ʬʫʥʢʮʠʡ, ʦʪʯʝʪʦʚ, 

ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦ ʩʚʦʠʤʠ ʧʨʘʚʘʤʠ. ɺ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʫʢʦʚʦʜʠʪʝʣʠ ʬʠʥʘʥʩʦʚʳʭ 

ʠ ʩʥʘʙʞʝʥʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʥʝ ʨʠʩʢʫʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦʜʦʙʥʳʝ ʜʦʨʘʙʦʪʢʠ ʩʚʦʠʭ ʦʪʣʘʞʝʥʥʳʭ ʢʦʥʬʠʛʫ-

ʨʘʮʠʡ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʦʧʣʘʪʳ ʪʘʢʠʭ ʨʘʙʦʪ.  
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ɹʦʣʝʝ ʨʝʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʬʫʥʢʮʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ-

ʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜ-

ʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ - ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʉʇʆ) 

ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʟʘʢʫʧʦʯʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʩ-

ʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʜʦʣʞʥʦ ʩʪʘʪʴ ʉʇʆ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʟʘʢʫʧʢʘʤ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ɼʘʣʝʝ ʧʝʨʝʯʠʩʣʝʥʳ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʦʢ 

ʥʘ ʚʩʝʭ ʝʛʦ ʩʪʘʜʠʷʭ ʥʘ ʧʨʠʤʝʨʝ ʉʇʆ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ. ʉʦʟʜʘʥʥʦʝ ʉʇʆ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ:  

- ʩʙʦʨ ʧʣʘʥʦʚʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʷʚʦʢ ʦʪ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ);  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʘ ʟʘʢʫʧʦʢ ʩ ʫʯʝʪʦʤ ʩʢʣʘʜ-

ʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʩʪʘʚʦʢ; 

- ʧʦʜʛʦʪʦʚʢʫ ʟʘʧʨʦʩʦʚ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʝʜ-

ʣʦʞʝʥʠʷ, ʦʙʨʘʙʦʪʢʫ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʧʦʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʢʫʧʦʯ-

ʥʳʭ ʧʨʦʮʝʜʫʨ;  

- ʨʝʛʠʩʪʨʘʮʠʶ ʩʚʝʜʝʥʠʡ ʦ ʢʦʥʪʨʘʢʪʘʭ ʠ ʜʦʛʦ-

ʚʦʨʘʭ, ʚʢʣʶʯʘʷ ʩʪʨʫʢʪʫʨʫ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʯʘʩʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪ-

ʯʝʪʦʚ ʠ ʩʧʨʘʚʦʢ ʦ ʟʘʢʣʶʯʝʥʥʳʭ ʢʦʥʪʨʘʢʪʘʭ ʜʣʷ ʢʘʟ-

ʥʘʯʝʡʩʪʚʘ; 

- ʨʘʟʤʝʱʝʥʠʝ ʟʘʢʘʟʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʟʘʢʫʧʦʢ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢ-

ʮʠʠ; 

- ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʠʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ;  

- ʨʝʛʠʩʪʨʘʮʠʶ ʧʣʘʪʝʞʥʳʭ ʧʦʨʫʯʝʥʠʡ;  

- ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦ-

ʜʫʢʮʠʠ, ʨʘʩʯʝʪ ʧʝʥʠ; 

- ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʥʳʭ ʠ ʜʦʛʦ-

ʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ; 

- ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʟʘʢʫʧʦʢ. 

ʎʝʣʠ ʩʦʟʜʘʥʠʷ ʉʇʆ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʢʫ-

ʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ 

ʦʮʝʥʢʫ, ʘʥʘʣʠʟ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ 

ʠʩʧʦʣʥʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ, ʢʦʥ-

ʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ, ʧʣʘʥʦʚ ʟʘʢʫʧʦʢ; 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣ-

ʥʝʥʠʝ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʦʪʯʝʪʦʚ, ʩʧʨʘʚʦʢ; 

- ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʠ ʧʨʠ ʨʘʟʤʝ-

ʱʝʥʠʠ ʟʘʢʘʟʘ; 

- ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʢʫʧʘʝʤʳʭ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ; 

- ʫʤʝʥʴʰʝʥʠʝ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ ʧʝʨʩʦʥʘʣʘ. 

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʉʇʆ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘ-

ʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʟʘʢʫʧʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʫʯʝʪ ʧʣʘʥʦʚʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʷʚʦʢ, 

ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ, ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ, ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦ-

ʜʫʢʮʠʠ, ʧʨʠʭʦʜʥʳʭ ʥʘʢʣʘʜʥʳʭ, ʧʣʘʪʝʞʥʳʭ ʧʦʨʫʯʝ-

ʥʠʡ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʫʯʨʝʞʜʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʟʘʢʫʧʢʘʤʠ; 

- ʧʦʜʜʝʨʞʢʘ ʦʮʝʥʦʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʫʯʨʝʞʜʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝ-

ʥʠʠ ʟʘʢʫʧʢʘʤʠ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʨʤ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʧʨʝʜʤʝʪʦʚ 

ʩʥʘʙʞʝʥʠʷ [1, ʩʪ.19]. 

ʇʨʦʮʝʩʩ ʟʘʢʫʧʦʢ ʚʢʣʶʯʘʝʪ ʩʪʘʜʠʠ: 

1) ʋʯʸʪ ʙʶʜʞʝʪʥʳʭ ʣʠʤʠʪʦʚ; 

2) ʉʙʦʨ ʟʘʷʚʦʢ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʩʣʫʛ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʢʫʧʦʢ ʩ ʫʯʝʪʦʤ ʩʢʣʘʜʩʢʠʭ 

ʦʩʪʘʪʢʦʚ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʩʪʘʚʦʢ; 

3) ʇʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

4) ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʟʘʢʫʧʢʠ; 

5) ʂʦʥʪʨʘʢʪʥʘʷ ʠ ʜʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

6) ʆʪʯʸʪʥʦʩʪʴ; 

7) ʂʦʥʪʨʦʣʴ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʠ çʋʯʸʪ ʙʶʜ-

ʞʝʪʥʳʭ ʣʠʤʠʪʦʚè: 

- ʫʯʝʪ ʙʶʜʞʝʪʥʳʭ ʣʠʤʠʪʦʚ ʫʯʨʝʞʜʝʥʠʷ; 

- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʣʠʤʠʪʦʚ ʧʦ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʤ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʙʶʜʞʝʪʘ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʥʘ ʩʪʘʜʠʠ çʋʯʸʪ ʙʶʜ-

ʞʝʪʥʳʭ ʣʠʤʠʪʦʚè: 

- ʢʦʥʪʨʦʣʴ ʧʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʣʠʤʠʪʦʚ 

ʩʫʤʤʦʡ ʟʘʢʫʧʦʢ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʣʠʤʠʪʦʚ, ʵʢʦʥʦʤʠʠ 

ʧʦ ʩʪʘʪʴʷʤ ʙʶʜʞʝʪʘ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʢʫʧʢʠ). 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʠ çʉʙʦʨ ʟʘ-

ʷʚʦʢ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ ʟʘʢʫʧʦʢ ʩ ʫʯʝʪʦʤ ʩʢʣʘʜʩʢʠʭ ʦʩʪʘʪʢʦʚéè: 

- ʫʯʝʪ ʧʣʘʥʦʚʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʷʚʦʢ ʦʪ 

ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʫʯʝʪ ʩʢʣʘʜʩʢʠʭ ʦʩʪʘʪʢʦʚ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʥʳ ʟʘʢʫʧʢʠ; 

- ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʫʧʢʠ, ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʧʨʝʜʤʝʪʫ ʟʘʢʫʧʢʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʣʘʥʘ ʟʘʢʫʧʦʢ 

ʥʘ ʦʩʥʦʚʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʨʝʞʜʝʥʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʣʘʥʦʚ-ʛʨʘʬʠ-

ʢʦʚ ʫʯʨʝʞʜʝʥʠʷ; 

- ʚʳʜʘʯʘ ʧʣʘʥʦʚ ʟʘʢʫʧʦʢ ʠ ʧʣʘʥʦʚ-ʛʨʘʬʠʢʦʚ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

(ɽʀʉ). 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʥʘ ʩʪʘʜʠʠ "ʉʙʦʨ ʟʘ-

ʷʚʦʢ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ ʟʘʢʫʧʦʢé": 

- ʫʯʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʥʳ ʟʘʢʫʧʢʠ, ʧʦʜʜʝʨʞʢʘ 

ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʮʝʥʳ, ʧʦʜʙʦʨ ʨʘʥʝʝ ʟʘʢʣʶʯʝʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʥʳ ʟʘʢʫʧʢʠ ʤʝʪʦʜʦʤ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʨʳʥʦʯʥʳʭ ʮʝʥ ʠ ʜʨʫʛʠʭ; 

- ʫʯʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʫʧʢʠ, 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʝʜʤʝʪʫ ʟʘʢʫʧʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʧʨʝʜʤʝʪʫ ʟʘʢʫʧʢʠ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʠ çʇʦʜʛʦ-

ʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠè: 
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- ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦ ʟʘʢʫʧʢʝ, ʧʨʦʝʢʪʘ 

ʜʦʛʦʚʦʨʘ (ʢʦʥʪʨʘʢʪʘ), ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʮʝʥʳ ʢʦʥʪʨʘʢʪʘ; 

- ʧʦʜʛʦʪʦʚʢʘ ʧʨʠʢʘʟʘ ʦ ʩʦʩʪʘʚʝ ʢʦʤʠʩʩʠʠ, ʠʟʚʝ-

ʱʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʟʘʢʫʧʢʠ, ʧʨʠʢʘʟʘ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʟʘʢʫʧʢʠ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʥʘ ʩʪʘʜʠʠ çʇʦʜʛʦ-

ʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠè: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦ ʟʘʢʫʧʢʝ, ʧʨʦ-

ʝʢʪʘ ʜʦʛʦʚʦʨʘ (ʢʦʥʪʨʘʢʪʘ) ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ 

ʫʯʨʝʞʜʝʥʠʷ; 

- ʫʯʝʪ ʧʦʞʝʣʘʥʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦ ʩʦʩʪʘʚʝ ʢʦ-

ʤʠʩʩʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʢʘʟʘ ʦ ʩʦʩʪʘʚʝ ʢʦʤʠʩʩʠʠ 

ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ ʫʯʨʝʞʜʝʥʠʷ, ʚʳʜʘʯʘ ʜʘʥʥʳʭ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʚʝʱʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʟʘ-

ʢʫʧʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʢʘʟʘ ʦ ʧʨʦʚʝʜʝʥʠʠ ʟʘ-

ʢʫʧʢʠ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ ʫʯʨʝʞʜʝʥʠʷ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʠ çʆʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʟʘʢʫʧʢʠè: 

- ʨʘʟʤʝʱʝʥʠʝ ʠʟʚʝʱʝʥʠʷ ʦ ʟʘʢʫʧʢʝ ʠ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʢ ʥʝʡ ʚ ɽʀʉ; 

- ʧʨʠʝʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʦʮʝʥʢʘ ʟʘʷʚʦʢ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʙʝʜʠʪʝʣʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; 

- ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʥʘ ʩʪʘʜʠʠ çʆʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʟʘʢʫʧʢʠè: 

- ʚʳʜʘʯʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʟʚʝʱʝʥʠʷ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ɽʀʉ; 

- ʨʝʛʠʩʪʨʘʮʠʷ ʟʘʷʚʦʢ ʥʘ ʫʯʘʩʪʠʝ ʚ ʟʘʢʫʧʢʝ, ʫʯʝʪ 

ʟʘʷʚʦʢ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʦ-

ʤʠʩʩʠʝʡ; 

- ʨʝʛʠʩʪʨʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʮʝʥʢʠ ʟʘʷʚʢʠ, 

ʧʦʙʝʜʠʚʰʝʡ ʧʦ ʨʝʰʝʥʠʶ ʢʦʤʠʩʩʠʠ, ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʪʦʛʦʚʳʡ ʧʨʦʪʦʢʦʣ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ, ʪʨʝʙʫʝʤʳʭ ʟʘʢʦ-

ʥʦʤ; 

- ʚʳʜʘʯʘ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ɽʀʉ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʠ çʂʦʥʪʨʘʢʪ-

ʥʘʷ ʠ ʜʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè: 

- ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ). ʋʯʝʪ ʢʦʥ-

ʪʨʘʢʪʦʚ (ʜʦʛʦʚʦʨʦʚ), ʠʭ ʠʟʤʝʥʝʥʠʡ; 

- ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʨʘʩʪʦʨʞʝʥʠʝ ʢʦʥʪʨʘʢʪʘ 

(ʜʦʛʦʚʦʨʘ). ʋʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʩʣʫ-

ʯʘʝʚ ʨʘʩʪʦʨʞʝʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ). 

ʋʯʝʪ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦ-

ʚʦʨʘ); 

- ʵʢʩʧʝʨʪʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ; 

- ʦʧʣʘʪʘ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ). ʋʯʝʪ ʧʣʘʪʝʞʝʡ 

ʧʦ ʢʦʥʪʨʘʢʪʫ (ʜʦʛʦʚʦʨʫ), ʚʢʣʶʯʘʷ ʘʚʘʥʩʦʚʳʝ ʧʣʘ-

ʪʝʞʠ; 

- ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ), ʩʚʝʜʝʥʠʡ 

ʧʦ ʝʛʦ ʠʩʧʦʣʥʝʥʠʶ, ʠʟʤʝʥʝʥʠʶ, ʨʘʩʪʦʨʞʝʥʠʶ ʚ 

ɽʀʉ. ɺʳʜʘʯʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʨʘʢʪʘ 

(ʜʦʛʦʚʦʨʘ) ʚ ɽʀʉ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʡ ʧʦ ʢʦʥʪʨʘʢʪʫ 

(ʜʦʛʦʚʦʨʫ), ʩʚʝʜʝʥʠʡ ʦ ʝʛʦ ʨʘʩʪʦʨʞʝʥʠʠ, ʩʚʝʜʝʥʠʡ 

ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʢʦʥʪʨʘʢʪʘ (ʜʦʛʦʚʦʨʘ), ʚ ʪ.ʯ. ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʚ ʢʘʟʥʘʯʝʡʩʪʚʦ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʥʘ ʩʪʘʜʠʠ çʂʦʥʪʨʘʢʪ-

ʥʘʷ ʠ ʜʦʛʦʚʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè: 

- ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʪʘʜʠʷʭ "ʆʪʯʸʪ-

ʥʦʩʪʴ" ʠ "ʂʦʥʪʨʦʣʴ": 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʧʨʦʩʦʚ, ʩʧʨʘʚʦʢ 

ʠ ʦʪʯʝʪʦʚ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʦʮʝ-

ʥʦʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʟʘʢʫ-

ʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʫʯʨʝʞʜʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʮʠʢʣʠʯʥʦʩʪʠ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩ ʧʝʨʠʦʜʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ "ʛʦʜ" ʠ ʬʘ-

ʟʘʤʠ: "ɿʘʷʚʢʠ", "ɿʘʢʘʟʳ", "ʂʦʥʪʨʘʢʪʳ", "ʇʦʩʪʘʚʢʠ", 

"ʆʧʣʘʪʳ"; 

- ʫʯʝʪ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʢʦʥʪʨʘʢ-

ʪʘʤ ʠ ʜʦʛʦʚʦʨʘʤ, ʚʢʣʶʯʘʷ ʚʩʝ ʠʭ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ;  

- ʫʯʝʪ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʚʝʜʝʥʠʡ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 

ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ;  

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʩʨʦʢʦʚ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥ-

ʪʨʘʢʪʦʚ, ʜʦʛʦʚʦʨʦʚ, ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ; 

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʠ 

ʜʦʛʦʚʦʨʦʚ ʧʦ ʧʨʝʜʤʝʪʘʤ ʩʥʘʙʞʝʥʠʷ, ʚ ʩʪʦʠʤʦʩʪʥʦʤ 

ʚʳʨʘʞʝʥʠʠ, ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʠʩʧʦʣʥʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʦ-

ʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʝʜʤʝʪʘʤ ʩʥʘʙʞʝʥʠʷ ʠ ʚ ʩʪʦ-

ʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ; 

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʟʘʢʫʧʦʢ 

ʧʦ ʧʨʝʜʤʝʪʘʤ ʩʥʘʙʞʝʥʠʷ ʠ ʧʦ ʧʦʪʨʝʙʠʪʝʣʷʤ (ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʤ); 

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʥʳʭ 

ʠ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʟʘʢʘʟʯʠʢʦʤ (ʧʦ ʧʣʘʪʝʞ-

ʥʳʤ ʧʦʨʫʯʝʥʠʷʤ); 

- ʚʳʜʘʯʘ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɽʀʉ, ʢʘʟʥʘʯʝʡʩʪʚʦ, ʥʘ ʩʘʡʪ 

ʫʯʨʝʞʜʝʥʠʷ; 

- ʚʳʜʘʯʘ ʜʘʥʥʳʭ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʨʤ ʚ ʩʬʝʨʝ 

ʟʘʢʫʧʦʢ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ ʩʦʛʣʘʩʥʦ [1, ʩʪ.19]. 

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇʆ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʨʤ 

ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʧʨʝʜʤʝʪʦʚ: 

1) ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʠʢʠ ʦʙʦʩʥʦ-

ʚʘʥʠʷ ʥʦʨʤ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ; 

2) ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ (ʧʦʩʪʨʦʝʥʠʝ ʨʝʡʪʠʥʛʦʚ ʟʘ 

ʧʝʨʠʦʜ) ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʬʠʣʴʪʨʘʮʠʠ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʦʠʩʢʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʚʳʯʠʩʣʷʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʩʥʘʙʞʝ-

ʥʠʷ ʢʘʞʜʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ; 

- ʩʫʤʤʘ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ (s) ʢʘʞʜʦʛʦ 

ʥʘʠʤʝʥʦʚʘʥʠʷ; 

- ʜʦʣʷ ʚ ʦʙʱʝʡ ʩʫʤʤʝ (% ʦʪ Ɇs); 

- ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʫʧʦʢ ʧʨʝʜʤʝʪʘ ʩʥʘʙʞʝʥʠʷ (n); 

- ʜʦʣʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʢʫʧʦʢ ʚʩʝʭ ʧʨʝʜ-

ʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ (% ʦʪ Ɇn); 

- ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʜʤʝʪʘ ʩʥʘʙʞʝ-

ʥʠʷ (b); 

- ʜʦʣʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʩʝʭ 

ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ (% ʦʪ Ɇb); 

- ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʫʧʦʢ ʜʣʷ 1-ʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

(n/b); 
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- ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ɸ/ɺ/ʉ, (% ʦʪ Ɇs) 

(ɸɺʉ-ʘʥʘʣʠʟ); 

3) ʆʪʦʙʨʘʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ) ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʩʥʘʙʞʝʥʠʷ ʚ ʨʝʡʪʠʥʛʝ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʦʠʩʢʘ; 

4) ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ (ʧʦʩʪʨʦʝʥʠʝ ʨʝʡʪʠʥʛʦʚ ʟʘ 

ʧʝʨʠʦʜ) ʧʦʪʨʝʙʠʪʝʣʝʡ (ʧʦʜʨʘʟʜʝʣʝʥʠʡ) ʩ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʦʠʩʢʘ ʧʦ ʩʣʝʜʫ-

ʶʱʠʤ ʚʳʯʠʩʣʷʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʟʘʢʫʧʢʠ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ; 

- ʩʫʤʤʘ ʚʩʝʭ ʟʘʢʫʧʦʢ (s) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠ-

ʪʝʣʷ; 

- ʜʦʣʷ ʚ ʦʙʱʝʡ ʩʫʤʤʝ (% ʦʪ Ɇs); 

- ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʫʧʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

(n); 

- ʜʦʣʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʢʫʧʦʢ ʚʩʝʭ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ (% ʦʪ Ɇn); 

- ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝ-

ʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ (b); 

- ʜʦʣʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʠʤʝʥʦʚʘʥʠʡ 

ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ (% ʦʪ Ɇb); 

- ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʥʘʠʤʝʥʦʚʘʥʠʡ ʚ ʟʘʢʫʧʢʘʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ (n/b); 

- ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ɸ/ɺ/ʉ, (% ʦʪ Ɇs) 

(ɸɺʉ-ʘʥʘʣʠʟ); 

5) ʆʪʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ (ʥʘʠʤʝ-

ʥʦʚʘʥʠʡ) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʨʝʡʪʠʥʛʝ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʣʴʪʨʘʮʠʠ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʧʦʠʩʢʘ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʉʇʆ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨ 

ʫʯʨʝʞʜʝʥʠʷ (ʘ ʥʝ ʚ ʀʥʪʝʨʥʝʪʝ), ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ 

ʫʯʨʝʞʜʝʥʠʷ. 

ʉʇʆ ʧʨʦʰʣʦ ʘʧʨʦʙʘʮʠʶ ʥʘ ʦʙʲʝʤʥʳʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʠʦʜʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ (ʣʝʪ), ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ 

ʬʫʥʢʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ʋʩʧʝʰʥʘʷ ʘʧʨʦʙʘʮʠʷ 

ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦ-

ʣʷʝʪ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʧʨʘʚʦʢ ʠ ʦʪʯʝʪʦʚ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝ-

ʣʝʡ, ʫʧʨʘʚʣʷʶʱʠʭ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʫʯʨʝʞʜʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʟʘʢʫʧʦʢ, ʢʦʥʪʨʘʢʪʦʚ ʠ ʜʦʛʦʚʦʨʦʚ, 

ʚʳʷʚʣʷʪʴ ʬʦʥʜʳ ʵʢʦʥʦʤʠʠ, ʥʘʨʫʰʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ 

ʠ ʜʦʛʦʚʦʨʦʚ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʘʢʦʧʣʝʥʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʨʤ ʚ ʩʬʝʨʝ ʟʘ-

ʢʫʧʦʢ; 

- ʧʝʨʩʦʥʘʣʫ ʦʧʝʨʘʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʨʫʪʠʥʥʳʝ 

ʪʨʫʜʦʝʤʢʠʝ ʦʧʝʨʘʮʠʠ (ʩʙʦʨ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʷ, ʚʳʯʠʩʣʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʧʨʘ-

ʚʦʢ ʠ ʦʪʯʝʪʦʚ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝ-

ʥʠʷ ʢʦʥʪʨʘʢʪʦʚ, ʜʦʛʦʚʦʨʦʚ, ʟʘʷʚʦʢ); 

- ʩʥʠʟʠʪʴ ʜʝʬʠʮʠʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʩʦʪʨʫʜ-

ʥʠʢʘʤ ʟʘʢʫʧʦʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ 

(ʦʙʦʩʥʦʚʘʥʠʶ ʥʦʨʤ, ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʨʘʙʦʪʝ ʩ ʧʦʩʪʘʚʱʠ-

ʢʘʤʠ) ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʯʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʢʫʧʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ 

ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ" ʦʪ 

05.04.2013 N 44-ʌɿ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʩʘʡʪ 
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624/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 27.12.2019). 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʟʘʢʫʧʢʘʭ ʪʦʚʘʨʦʚ, ʨʘ-

ʙʦʪ, ʫʩʣʫʛ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ" 

ʦʪ 18.07.2011 N 223-ʌɿ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

ʩʘʡʪ ʢʦʤʧʘʥʠʠ "ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ". URL: 

http://www.consultant.ru/document/cons 

_doc_LAW_116964/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.08.2019). 

3. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʬʠʛʫʨʘ-

ʮʠʡ 1ʉ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʩʘʡʪ ʆʆʆ "1ʉ" // 

"1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8. ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤ". URL: 

https://v8.1c.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.05.2019). 
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ʉʪʫʜʝʥʪ  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠ ʩʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʎʝ-

ʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʙʦʨʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʋʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʇʂ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʚʝʢ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʦʡ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ 

ʷʚʠʣʠʩʴ: ʦʙʟʦʨ ʠ ʩʨʘʚʥʝʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʇʂ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʜʙʦʨ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʇʂ. ɹʫʜʫʪ ʦʧʠʩʘʥʘ ʩʧʝʮʠʬʠʢʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʢʦʤʧʣʝʢʪʫʶ-

ʱʝʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʛʨʘʤʤʳ ʩ ʝʸ ʩʠʩʪʝʤʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʪ ʮʝʥʳ. 

ʇʦʵʪʦʤʫ ʧʦʜʙʦʨ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʦʤ ( ʤʦʱʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ), ʥʦ ʠ ʮʝʥʦʡ. 

Abstract 

The article analyzes and collects the characteristics of the components of a personal computer. The aim of 

the work is to study the principles of assembly of personal computers for special purposes, justification of their 

configurations. The ability to choose the right PC components for certain tasks, today, in the age of digital tech-

nology, is more relevant than ever. The main tasks were: review and comparison of PC components, the rationale 

for choosing a specific component, the selection of the necessary peripheral equipment, and the correct location 

of the PC. The specifics and capabilities in the field of computer technology for the intended purpose will be 

described. The choice of a suitable component depends on the program with its system requirements, as well as to 

some extent on the price. Therefore, the selection will occur not only in quality (powerful characteristics), but also 

in price. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʟʥʘʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʨʘʚʥʝʥʠʝ. 
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ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʚʩʸ. ʅʦ ʦʙʳʯʥʳʡ ʇʂ, ʥʘʭʦʜʷ-

ʱʠʡʩʷ ʚ ʢʚʘʨʪʠʨʝ ʠʣʠ ʥʘ ʨʘʙʦʪʝ ʚ ʦʬʠʩʝ, ʩʧʦʩʦʙʝʥ 

ʨʝʰʠʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ. ɽʤʫ ʜʘʣʝʢʦ 

ʜʦ ʥʘʩʪʦʷʱʠʭ ʩʫʧʝʨʤʘʰʠʥ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʳ. ʇʦʵʪʦʤʫ ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʩʦ-

ʚʩʝʤ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʝʪ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʢʦʤʧʴʶʪʝʨ. ʂʦʤʧʴʶʪʝʨ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʜʘʯ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝ-

ʨʘʮʠʡ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʂʦʤʧʴʶʪʝʨʳ ʧʨʦʠʩʭʦʜʷʪ ʦʪ 

ʕɺʄ (ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ), ʠ ʦʥʠ 

ʧʨʦʰʣʠ ʜʦʣʛʠʡ ʧʫʪʴ ʩʢʚʦʟʴ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʷʩʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤ-

ʧʴʶʪʝʨ (ʇʂ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʩʦʙʦʡ ʪʝʢʩʪ, ʪʘʙʣʠʮʳ, ʨʠʩʫʥʢʠ, ʬʦʪʦʛʨʘʬʠʠ, 

ʟʚʫʢʦʟʘʧʠʩʠ ʠ ʪ.ʧ. ʀʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʠ ʦʙʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ - ʙʘʡʪ. ɿʥʘʷ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʢʦʤ-

ʧʴʶʪʝʨ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝ-

ʩʪʚʝ ʦʥ ʥʝʦʙʭʦʜʠʤ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ: ɺ ʤʝʜʠ-

ʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʚ 

ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʠ ʪʘʢ ʜʘʣʝʝ.  

ʅʦ ʢʦʤʧʴʶʪʝʨ ʥʝʟʘʤʝʥʠʤ ʠʤʝʥʥʦ ʚ ʩʬʝʨʝ IT-

ʪʝʭʥʦʣʦʛʠʡ. ʇʦʵʪʦʤʫ ʩʧʝʨʚʘ ʙʫʜʫʪ ʚʢʨʘʪʮʝ ʦʩʤʦʪ-

ʨʝʥʳ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ( ʜʘʣʝʝ ʢʦʤʧʣʝʢʪʫ-

ʶʱʠʝ, ʢʦʤʧʦʥʝʥʪʳ) ʢʦʤʧʴʶʪʝʨʘ: 

- ʉʠʩʪʝʤʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

çʰʘʩʩʠè ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʘ. 

ʆʥ ʟʘʱʠʱʘʝʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʟʜʝʡ-

ʩʪʚʠʡ. 

- ʄʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ï ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʷʚʣʷ-

ʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʫʣʴʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ. 

- ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ï ʵʣʝʢʪʨʦʥʥʳʡ 

ʙʣʦʢ ʣʠʙʦ ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʭʝʤʘ, ʛʣʘʚʥʘʷ ʯʘʩʪʴ ʘʧʧʘ-

ʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʧʨʦʛʨʘʤʤʠ-

ʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠ ʢʦʥʪʨʦʣʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ, ʚʳʧʦʣʥʷʝʪ 

ʨʦʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʟʛʘ ʇʂ. 

- ɾʸʩʪʢʠʡ ʜʠʩʢ ï ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ. ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 

ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʷʚʣʷʶʪʩʷ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʫʩʪʘ-

ʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪ.ʜ. 

- ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʵʥʝʨʛʦʟʘʚʠʩʠʤʘʷ 

ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ ʭʨʘʥʠʪʩʷ ʚʳʧʦʣʥʷʝʤʳʡ 

ʤʘʰʠʥʥʳʡ ʢʦʜ , ʘ ʪʘʢʞʝ ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʠ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʝ ʜʘʥʥʳʝ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʨʦʮʝʩʩʦ-

ʨʦʤ. 

- ɹʣʦʢ ʧʠʪʘʥʠʷ ï ʚʪʦʨʠʯʥʳʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢ-

ʪʨʦʧʠʪʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʫʟʣʦʚ 

ʢʦʤʧʴʶʪʝʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʫ-

ʪʸʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦ ʪʨʝʙʫ-

ʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

- ɺʠʜʝʦʢʘʨʪʘ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ 

ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ, ʭʨʘʥʷʱʠʡʩʷ ʢʘʢ ʩʦʜʝʨʞʠʤʦʝ 

ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ (ʠʣʠ ʩʘʤʦʛʦ ʘʜʘʧʪʝʨʘ), ʚ 

ʬʦʨʤʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʚʦʜʘ ʥʘ 

ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ. ʊʦ ʝʩʪʴ, ʙʝʟ ʚʠʜʝʦʢʘʨʪʳ ʥʠ ʪʝʢʩʪʘ 

ʥʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʳ ʥʘ ʵʢʨʘʥʝ ʥʝ ʫʚʠʜʠʤ. 

- ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 
ʩʝʙʷ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʥʘʛʨʝʚʘʶ-

ʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 

ʂʦʤʧʴʶʪʝʨ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʥʘʟʥʘʯʝʥʠʝ (ʧʦʠʩʢ 

ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʪʚʦʨʯʝʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ ʜʨʫ-

ʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʨʘʟʚʣʝʯʝʥʠʝ). 

ʇʦʧʫʣʷʨʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ 

ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʚʝʙ-ʩʸʨʬʠʥʛʘ. 
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ʏʪʦʙʳ ʠʤʝʪʴ ʙʘʟʦʚʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʝʙ-ʩʝʨʬʠʥʛ, ʨʝʜʢʠʝ ʠʛʨʳ ʚ ʧʘ-

ʩʴʷʥʩ ʠ ʥʝʙʦʣʴʰʘʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚ, ʚʘʞʥʦ ʥʝ ʧʝ-

ʨʝʧʣʘʪʠʪʴ. ʊʘʢʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʣʫʯ-

ʰʝʤ ʣʠʥʝʡʥʦʤ ʧʨʦʮʝʩʩʦʨʝ ʠʣʠ ʚʠʜʝʦʢʘʨʪʝ. 

ʉʢʨʦʤʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ ʩ ʘʜʝʢʚʘʪʥʳʤ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʀʥʪʝʨʥʝʪʫ ʧʦʜʦʡʜʸʪ ʝʤʫ ʣʫʯʰʝ 

ʚʩʝʛʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ ʜʦʚʦʣʴʥʦ ʜʸʰʝʚʦ. ʕʪʘ 

ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʥʘʮʝʣʝʥʘ ʥʘ ʢʘʢʦʡ-ʪʦ ʢʦʥ-

ʢʨʝʪʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʧʨʦʮʝʩʩʦʨ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʥʦ 1500 - 2500 

ʨʫʙʣʝʡ), ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʆʉ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʧʘʤʷʪʠ ʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ. 

ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʢʦʨʧʫʩ/ʙʣʦʢ ʧʠʪʘʥʠʷ (ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʪʦ 

ʧʨʦʜʘʶʪʩʷ ʚʤʝʩʪʝ). ɽʩʣʠ ʫ ʚʘʩ ʟʘʚʝʣʠʩʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʣʫʯʰʝ ʧʦʪʨʘʪʴʪʝ ʠʭ ʥʘ ʭʦʨʦʰʠʡ 

ʤʦʥʠʪʦʨ, ʤʳʰʴ/ʢʣʘʚʠʘʪʫʨʫ ʠ ʢʦʨʧʫʩ/ʙʣʦʢ ʧʠʪʘʥʠʷ, 

ʠʤʝʥʥʦ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɿʘʨʘʥʝʝ ʥʘʜʦ 

ʩʦʦʙʱʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʦʨʳ ʣʫʯʰʝ ʙʨʘʪʴ ʦʪ Intel ʟʘ 

ʩʚʦʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ. 

ʅʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ 

ʜʣʷ ʦʬʠʩʦʚ. ʆʙʳʯʥʦ, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʬʠʩ-

ʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ - ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʚʳʤʠ ʨʝʜʘʢʪʦ-

ʨʘʤʠ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ ʠ ʠʥʪʨʘʩʝʪʠ 

(ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ). ɸ ʪʘʢʞʝ, ʨʘʙʦʪʘ ʩ 

ʤʘʢʝʪʦʤ ʩʪʨʘʥʠʮʳ, ʠ ʩʦʟʜʘʥʠʝ ʥʝʢʦʪʦʨʦʡ 2D-ʛʨʘ-

ʬʠʢʠ ʠ/ʠʣʠ ʵʤʫʣʷʮʠʷ ʪʝʨʤʠʥʘʣʘ. ʅʠʯʝʛʦ ʠʟ ʵʪʦʛʦ 

ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʦʨʠʪʝʪ ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʦʬʠʩʥʳʝ ʨʘʙʦʪʥʠʢʠ ʯʘ-

ʩʪʦ ʟʘʧʫʩʢʘʶʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʡ, ʘ 

ʚʨʝʤʷ - ʜʝʥʴʛʠ, ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʝʝ ʤʦʱ-

ʥʳʡ ʧʨʦʮʝʩʩʦʨ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ. ʆʙʳʯʥʦ, ʵʪʦ ʙʫʜʝʪ 

ʥʝ ʧʣʦʭʦʡ ʧʨʦʮʝʩʩʦʨ, AMD A6-6400K OEM ʠʣʠ 

Intel Celeron G3930 BOX ð ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ RAM, 

ʪʘʢʞʝ ʦʙʣʝʛʯʠʪ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ, ʠ ʩʵʢʦʥʦʤʠʪ 

ʚʨʝʤʷ. ɼʣʷ 3D-ʛʨʘʬʠʢʠ ʤʥʦʛʦ ʥʝ ʥʫʞʥʦ, ʥʦ ʞʝʣʘ-

ʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʠʜʝʦʢʘʨʪʘ ʠʤʝʣʘ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 

ʧʘʤʷʪʴ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʠʩʪʝʤʥʫʶ. ʄʥʦʛʠʝ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚʠʜʝʦʩʠʩʪʝʤʳ ʜʝʣʘʶʪ ʠʤʝʥʥʦ ʵʪʦ, 

ʯʪʦ ʤʦʞʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʤʝʜʣʠʪʴ ʨʘʙʦʪʫ ʇʂ. ʆʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʝʰʸʚʘʷ (ʦʢʦʣʦ 4000 ʨʫʙʣʝʡ) ʚʠ-

ʜʝʦʢʘʨʪʘ GIGABYTE GeForce GT 730 ʥʘ 64 ʙʠʪ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʭʦʨʦʰʝʡ ʠʥʚʝʩʪʠʮʠʝʡ. ɺʘʤ ʧʦʥʘʜʦʙʠʪʩʷ 

ʧʨʦʯʥʳʡ ʢʦʨʧʫʩ (ʢʦʤʧʴʶʪʝʨʳ, ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ 

ʧʦʜ ʩʪʦʣʘʤʠ, "ʠʟʙʠʚʘʶʪʩʷ" ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ "ʯʠ-

ʩʪʷʪʩʷ" ʫʙʦʨʱʠʮʘʤʠ), ʩ ʥʘʜʸʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠ-

ʪʘʥʠʷ, ʥʦ ʥʠʯʝʛʦ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʦʛʦ. ɽʩʣʠ ʚʳ ʧʣʘ-

ʥʠʨʫʝʪʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʠʩʪʝʤʝ, ʠʱʠʪʝ ʠʩ-

ʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʩ ʭʦʨʦʰʝʡ ʥʘʜʸʞʥʦʩʪʴʶ. ʃʶʙʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, ʚʳʰʝ ʚʳʰʝ-

ʫʧʦʤʷʥʫʪʳʭ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʢʫʩʠʨʦʚʘʥʳ ʥʘ ʫʣʫʯ-

ʰʝʥʠʝ ʤʦʥʠʪʦʨʘ, ʫʣʫʯʰʝʥʠʝ/ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ 

ʤʳʰʠ/ʢʣʘʚʠʘʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘ-

ʤʷʪʠ. 

ʀ ʧʦʩʣʝʜʥʝʝ, ʩʘʤʦʝ ʧʦʧʫʣʷʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʘ, - ʚʠʜʝʦʠʛʨʳ. ʈʘʟʛʦʚʦʨ ʧʦʡʜʸʪ ʦ ʥʦʚʝʡ-

ʰʠʭ 3D-ʠʛʨʘʭ ʩ ʰʫʪʝʨʘʤʠ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʠʣʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʪʳʩʷʯʘʤʠ ʚʦʡʩʢ 

ʥʘ ʵʢʨʘʥʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʘʥʠʟʦʪʨʦʧʥʦʡ ʬʠʣʴʪʨʘ-

ʮʠʝʡ ʠ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʢʨʘʩʠʚʳʭ ʪʝʨʤʠʥʦʚ, ʢʦ-

ʪʦʨʳʝ ʦʧʠʩʳʚʘʝʪ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ. ʊʦ ʝʩʪʴ, ʚʘʤ 

ʧʦʥʘʜʦʙʠʪʩʷ ʩʘʤʳʡ ʙʳʩʪʨʳʡ, ʠʟ ʪʝʭ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ 

ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʦʮʝʩʩʦʨ, ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ RAM. ɸ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʪʝʨʠʥʩʢʘʷ 

ʧʣʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʝʸ ʰʠʥʳ ʤʦʞʝʪ ʦʛʨʘʥʠ-

ʯʠʚʘʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʦ 

ʜʘʞʝ ʵʪʦʛʦ ʙʫʜʝʪ ʤʘʣʦ, ʪʘʢ ʯʪʦ ʚʘʤ ʧʨʠʜʸʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʨʘʟʛʨʫʟʠʪʴ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩʦʨʘ. ʇʝʨʚʳʡ ʩʧʦ-

ʩʦʙ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ, - ʜʦʙʘʚʠʪʴ ʚʠʜʝʦʢʘʨʪʫ (ʠʣʠ 

ʢʘʨʪʳ) ʩ ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʳʤʠ GPU (ʛʨʘʬʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʦʨʘʤʠ). ɼʨʫʛʦʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʚʳʛʨʫʟʠʪʴ ʯʘʩʪʴ ʥʘʛʨʫʟʢʠ ʚʘʰʝʛʦ ʧʨʦʮʝʩʩʦʨʘ - ʭʦ-

ʨʦʰʘʷ ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ. ʇʨʦʮʝʩʩʦʨʳ DSP (Digital 

Signal Processors) ʥʘ ʟʚʫʢʦʚʦʡ ʧʣʘʪʝ ʤʦʛʫʪ ʚʟʷʪʴ ʥʘ 

ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ ʠ ʦʩʚʦʙʦʜʠʪʴ 

ʧʨʦʮʝʩʩʦʨ ʜʣʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʀ ʥʘʢʦʥʝʮ, ʚʩʝ ʵʪʠ 

ʢʦʤʧʦʥʝʥʪʳ ʧʦʪʨʝʙʫʶʪ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ ʧʠʪʘʥʠʷ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʠʩʪʦʯ-

ʥʠʢ ʧʠʪʘʥʠʷ ʨʘʩʩʯʠʪʘʥ ʥʘ ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʨʝʞʠʤ 

ʚʠʜʝʦʢʘʨʪʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʝʨʴʸʟʥʦʡ ʠʛʨʦʚʦʡ 

ʤʘʰʠʥʳ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʴʰʝ 500 ʚʘʪʪ. ʇʦ ʧʨʠʦ-

ʨʠʪʝʪʥʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʧʣʘʥʝ ʧʨʦʮʝʩʩʦʨ ʠ ʚʠ-

ʜʝʦʢʘʨʪʳ ð ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʴ-

ʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʛʨ. ɼʘʣʝʝ 

ʠʜʫʪ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʪʦ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʝʡ ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴ ʪʦʣʴʢʦ ʚʠʜʝʦʢʘʨʪʫ, ʧʨʦ-

ʮʝʩʩʦʨ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠʟ-ʟʘ ʠʭ ʚʘʨʠʘʪʠʚʥʦ-

ʩʪʠ. 

ʂʘʢ ɺʳ ʥʘʚʝʨʥʷʢʘ ʫʞʝ ʟʥʘʝʪʝ, ʥʘ ʨʳʥʢʝ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ ʇʂ ʩʝʡʯʘʩ ʙʦʨʶʪʩʷ ʜʚʘ 

ʢʦʥʢʫʨʝʥʪʘ ï Intel ʠ AMD. ʉʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʧʨʦʮʝʩ-

ʩʦʨʦʚ Intel ï ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ 

ʷʜʨʘ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʩʨʘʚʥʠʪʴ ʤʦʱʥʦʩʪʴ ʦʜʥʦʛʦ ʷʜʨʘ 

ʫ ʧʨʦʮʝʩʩʦʨʦʚ Intel ʠ AMD ʚ ʦʜʥʦʤ ʮʝʥʦʚʦʤ ʜʠʘʧʘ-

ʟʦʥʝ, ʪʦ ʦʜʥʦ ʷʜʨʦ ʦʪ Intel ʦʢʘʞʝʪʩʷ ʙʳʩʪʨʝʝ ʦʜʥʦʛʦ 

ʷʜʨʘ ʦʪ AMD. ʇʦʵʪʦʤʫ AMD ʠʤʝʝʪ ʙʦʣʴʰʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʷʜʝʨ, ʯʝʤ ʫ Intel. ʀʟ-ʟʘ ʪʘʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝ-

ʰʝʥʠʷ, ʧʨʦʮʝʩʩʦʨʳ AMD ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʶʪʩʷ, ʯʪʦ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʨʝʜʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʧʴʶʪʝʨʘ ʙʝʟ ʜʦʣʞʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. ʀ 

ʪʦʣʴʢʦ ʚ ʩʝʨʝʜʠʥʝ 2019 ʛʦʜʘ ʚ ʧʨʦʜʘʞʝ ʧʦʷʚʠʣʦʩʴ 

3000 ʧʦʢʦʣʝʥʠʝ ʧʨʦʮʝʩʩʦʨʦʚ AMD Ryzen, ʢʦʪʦʨʦʝ 

ʜʦʛʥʘʣʦ ʧʨʦʮʝʩʩʦʨʳ Intel ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʥʘ ʦʜʥʦ ʷʜʨʦ, ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʩʪʦʣʴ ʩʠʣʴʥʦ ʥʘʛʨʝ-

ʚʘʶʪʩʷ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦ ʮʝʥʝ, ʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʎʇ AMD ʩʪʦʷʪ ʦʪ 3200 ʨʫʙʣʝʡ (ʵʪʦ ʤʠʥʠʤʫʤ), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ Intel ʧʨʝʜʣʘʛʘʝʪ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʣʠ-

ʥʝʡʢʫ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʨʦʚ (ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪ 

2500 ʨʫʙʣʝʡ). ɽʩʣʠ ʞʝ ʥʫʞʝʥ ʧʨʦʮʝʩʩʦʨ ʜʣʷ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ , ʥʘʧʨʠʤʝʨ 3ds Max, ʪʦ 

ʥʘʜʦ ʙʨʘʪʴ ʪʦʣʴʢʦ Intel, ʪʘʢ ʢʘʢ AMD ʙʦʣʴʰʝ ʨʘʩ-

ʩʯʠʪʘʥʘ ʥʘ ʠʛʨʦʚʦʡ ʩʝʛʤʝʥʪ 

 ɺʠʜʝʦʘʜʘʧʪʝʨʳ ʥʘ ʯʠʧʘʭ ʢʦʤʧʘʥʠʠ NVIDIA 

ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʥʦ 

ʧʦ ʮʝʥʝ ʦʙʦʡʜʫʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʜʦʨʦʞʝ. ɺʠʜʝʦʢʘʨʪʳ 

ʥʘ ʯʠʧʘʭ ʢʦʤʧʘʥʠʠ AMD ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝ ʚʳ-

ʩʪʫʧʘʶʪ ʚ ʙʶʜʞʝʪʥʦʤ ʩʝʛʤʝʥʪʝ, ʥʦ ʝʩʪʴ ʠ ʚʳʩʦʢʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ, ʦʜʥʘʢʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʯʘʩʪʦ ʦʪʤʝʯʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʫ ʚʠʜʝʦ-

ʘʜʘʧʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʪʘʙʠʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʨʘʡ-
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ʚʝʨʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʥʦ ʧʦ ʮʝʥʝ ʦʙʦʡʜʫʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʨʦʜʫʢʮʠʷ ʢʦʥʢʫʨʝʥʪʦʚ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʝʦʢʘʨʪʳ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʦʙʲʝʤ ʚʠʜʝʦʧʘ-

ʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ çʦʙʨʘʟè ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɼʘ, ʦʙʲʝʤ ʧʘʤʷʪʠ 

ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʠ ʯʝʤ ʝʛʦ 

ʙʦʣʴʰʝ ï ʪʝʤ ʣʫʯʰʝ, ʦʜʥʘʢʦ, ʦʙʲʝʤ ʧʘʤʷʪʠ ï ʜʘʣʝʢʦ 

ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʝʦʢʘʨʪʳ. 

ʅʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʠʜʝʦʘʜʘʧʪʝʨʘ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ: ʪʘʢʪʦʚʳʝ ʯʘʩʪʦʪʳ ʚʠʜʝʦʷʜʨʘ ʠ ʧʘ-

ʤʷʪʠ, ʨʘʟʨʷʜʥʦʩʪʴ ʰʠʥʳ ʧʘʤʷʪʠ, ʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʤʦʱʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. ɼʣʷ 

ʧʨʦʩʪʦʡ ʠ ʥʝʵʥʝʨʛʦʸʤʢʦʡ ʨʘʙʦʪʳ ʣʫʯʰʝ ʚʟʷʪʴ ʜʝ-

ʰʸʚʫʶ AMD (ʛʜʝ-ʪʦ ), ʯʝʤ Intel, ʦʜʥʘʢʦ AMD ʥʝ 

ʩʠʣʴʥʦ ʭʚʘʣʷʪ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ (DDR) ʧʦʜʙʠʨʘʝʪʩʷ ʚ 4-  ʁ

ʦʯʝʨʝʜʴ ʧʦʩʣʝ ʧʦʜʙʦʨʘ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʠ-

ʩʪʝʤʥʦʛʦ ʙʣʦʢʘ (ʩʥʘʯʘʣʘ ʧʨʦʮʝʩʩʦʨ, ʤʘʪʝʨʠʥʩʢʘʷ 

ʧʣʘʪʘ, ʚʠʜʝʦʢʘʨʪʘ, ʧʦʪʦʤ - ʧʦʜʙʦʨ ʧʘʤʷʪʠ). ʃʶʙʘʷ 

ʩʠʩʪʝʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʫʞʜ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ (ʢʦʤʧʣʝʢʪʫʶʱʠʝ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ). ʊʦ ʞʝ ʩʘʤʦʝ, 

ʢʘʩʘʝʪʩʷ ʠ ʧʘʤʷʪʠ. ʉʘʤʳʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ - 

Corsair, Crucial, HyperX, ʪʘʢʞʝ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ AMD. ɹʦʣʴʰʠʥʩʪʚʦ ʆɿʋ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʥʦ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʯʘʩʪʦ-

ʪʦʡ, ʪʠʧʦʤ ʧʘʤʷʪʠ ʠ ʪ.ʜ., ʚ ʦʙʱʝʤ, ʨʘʟʣʠʯʠʝ ʩʠʣʴʥʦ 

ʥʝ ʚʳʨʘʞʝʥʦ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʩʢʣʘ-

ʜʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʥʝ ʦ 

ʮʝʥʝ, ʘ ʦ ʢʘʯʝʩʪʚʝ, ʪʦ ʟʜʝʩʴ ʤʦʛʫ ʪʦʣʴʢʦ ʚʳʩʢʘʟʘʪʴ 

ʩʚʦʠ ʣʠʯʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ: Intel, Sony (ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʩʘʤʳʝ ʣʫʯʰʠʝ). 

ʂʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʝʜʠʥʦʤ ʙʣʦʢʝ (ʩʠʩʪʝʤʥʦʤ 

ʙʣʦʢʝ) ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʚʩʝʛʦ ʢʦʤʧʴʶ-

ʪʝʨʘ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘ-

ʤʦʪʥʦʩʪʠ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ, ʭʦʪʷ ʙʳ ʥʘ ʫʨʦʚʥʝ çʯʘʡʥʠʢʘè. ʂʘʞ-

ʜʳʡ ʢʦʤʧʦʥʝʥʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʠ ʩʙʦʡ ʚ ʨʘʙʦʪʝ 

ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʥʝʠʟʙʝʞʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʚʩʝʡ 

ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʜʦ ʟʥʘʪʴ ʧʨʠʥʮʠʧ ʨʘ-

ʙʦʪʳ ʢʦʤʧʴʪʝʨʘ, ʯʪʦʙʳ ʧʦʪʦʤ ʦʪʪʦʣʢʥʫʪʴʩʷ ʦʪ ʧʨʠ-

ʦʙʨʝʪʸʥʥʳʭ ʟʥʘʥʠʡ ʠ ʧʦʥʷʪʴ, ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʇʂ 

ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʤʦʞʝʪ ʥʝʧʦʥʝ-

ʤʘʶʱʝʤʫ ʯʝʣʦʚʝʢʫ ʧʦʥʷʪʴ, ʠʟ ʯʝʛʦ ʇʂ ʩʝʙʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠ ʥʘ ʯʪʦ ʩʧʦʩʦʙʝʥ.ʂ ʪʦʤʫ ʞʝ ʙʳʣʦ ʚʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʨ. 

ʀʤʝʥʥʦ ʩ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʜʦ ʧʦʜʙʠʨʘʪʴ ʦʩʪʘʣʴ-

ʥʳʝ ʯʘʩʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʤʧʴʶʪʝʨ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʠʥʩʪʨʫʤʝʥʪ, ʘ ʩʣʦʞʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʇʦ 

ʩʚʦʝʡ ʩʫʪʠ ʵʪʦ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʩʦʛʣʘʩʥʦ 

ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʘʣʛʦʨʠʪʤʫ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ), ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʜʣʷ ʥʝʛʦ ʯʝ-

ʣʦʚʝʢʦʤ. 
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IT STRATEGY  

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʯʪʦ ʪʘʢʦʝ ʀʊ ʩʪʨʘʪʝʛʠʷ ʠ ʜʣʷ ʯʝʛʦ ʦʥʘ ʥʫʞʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɹʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʘʨʛʫʤʝʥʪʳ ʟʘ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʝ ʨʘʟʤʝʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʧʥʳʭ 

ʤʠʨʦʚʳʭ ʙʨʝʥʜʦʚ ʩʦʧʝʨʥʠʯʘʶʪ ʩ ʤʝʣʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʳʥʢʝ ʠ ʵʪʦ ʚʩʝ ʙʣʘʛʦʜʘʨʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʨʝ ʠ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʀʟʥʘʯʘʣʴʥʦ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ WEB 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʝʡʯʘʩ ʞʝ ʵʪʦ ʧʝʨʝʰʣʦ ʠ ʥʘ ʚʩʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ. ʏʝʤ ʩʠʣʴʥʝʝ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ɸʉ, ʪʝʤ ʚʳʰʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʟʘʪʨʘʪʘʤ, ʪʘʢ ʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠʟʜʝʨʞʢʘʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʜʠʷʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʇʦʩʣʝ 
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ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʠ ʚʳʷʚʣʝʥʠʷ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɸ ʠʤʝʥʥʦ, ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʨʝʠʥʞʠʥʠʨʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʀʊ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʯʪʦ ʪʘʢʞʝ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ, ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʧʝʨʝʭʦʜ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ.  

Abstract: this article attempts to explain what an it strategy is and why an organization needs it. Arguments 

will be given for the development of this direction in the organization, regardless of its size. Now there is a situation 

in the world economy that organizations of large world brands compete with small companies in the same market 

and this is all thanks to the information age and the global economy. Initially, the competition took place on the 

WEB space, but now it has moved to the entire information system of the organization. The more the organization 

is modernized from the point of view of the AU, the higher its efficiency, both in terms of economic costs and 

operational costs at certain stages of business processes. After analyzing the business process and identifying 

weaknesses, you can use different technologies to improve quality indicators. Namely, by optimizing and reengi-

neering the business process. It allows you to successfully automate business processes, which also has a benefi-

cial effect on the efficiency of the organization as a whole, an example is the transition to electronic document 

management.  
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ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʟʫʯʝʥʠʶ ʚʦ-

ʧʨʦʩʘ, ʢʘʩʘʶʱʝʛʦʩʷ ʀʊ ʩʪʨʘʪʝʛʠʠ, ʥʫʞʥʦ ʧʦʥʷʪʴ, 

ʯʪʦ ʪʘʢʦʝ ʩʪʨʘʪʝʛʠʷ, ʢʘʢ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʀʊ ʩʪʨʘʪʝ-

ʛʠʝʡ ʠ ʢʘʢʦʚʦ ʝʝ ʤʝʩʪʦ ʚ ʥʳʥʝʰʥʝʤ ʤʠʨʝ [1].  

ʉʪʨʘʪʝʛʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ, ʷʚ-

ʣʷʣʘʩʴ ʥʝʢʠʤ ʘʙʩʪʨʘʢʪʥʳʤ ʠʩʢʫʩʩʪʚʦʤ, ʢʦʪʦʨʳʤ 

ʦʙʣʘʜʘʣ ʧʦʣʢʦʚʦʜʝʮ. ɽʩʣʠ ʨʘʟʙʠʨʘʪʴ ʯʪʦ ʵʪʦ ʟʥʘʯʠʪ 

ʙʦʣʝʝ ʨʘʟʚʝʨʥʫʪʦ: ñʉʪʨʘʪʝʛʠʷ ï ʵʪʦ ʧʨʠʤʝʨʥʳʡ 

ʧʣʘʥ ʜʝʡʩʪʚʠʡ, ʨʘʟʤʘʰʠʩʪʳʡ, ʦʙʱʠʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʡ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫò. ʉʪʨʘʪʝʛʠʷ 

ʩʘʤʘ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʦʛʦ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʠʤʝʨʥʫʶ ʢʘʨʪʠʥʫ, ʥʘ 

ʢʦʪʦʨʦʡ ʟʘʧʝʯʘʪʣʝʥʳ ʨʷʜ ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʠʣʠ ʚʳʧʦʣʥʝʥʠʝ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʮʝʣʠ, ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨ-

ʩʧʝʢʪʠʚʝ. ʉʪʨʘʪʝʛʠʷ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ. 

ʊʘʢ ʢʘʢ ʩʘʤʦ ʧʦʥʷʪʠʝ ñʩʪʨʘʪʝʛʠʷò ʧʨʠʰʣʦ ʠʟ ʛʨʝʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʦ ʚʦʡʥʝ, ʵʪʦ ʙʳʣʦ ʩʢʦʨʝʝ ʦʪ-

ʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʟʥʘʥʠʡ ʚ ʚʦʝʥʥʦʡ ʥʘʫʢʝ. ʀʥʩʪʨʫ-

ʤʝʥʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʩʪʨʘʪʝʛʠʷò ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ 

ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʉʪʨʘʪʝʛʠʶ ʚʳʩʪʨʘʠʚʘʝʪ ʠʤʝʥʥʦ ʧʨʘʢʪʠʢʫʶʱʠʡ 

ʩʧʝʮʠʘʣʠʩʪ, ʘ ʥʝ ʪʝʦʨʝʪʠʢ. ɸ ʯʝʤ ʙʦʣʴʰʝ ʦʧʳʪʘ ʫ 

ñʩʪʨʘʪʝʛʘò (ʨʦʣʴ, ʚʳʨʘʙʘʪʳʚʘʶʱʘʷ ʩʪʨʘʪʝʛʠʶ ʠ ʨʝ-

ʘʣʠʟʫʶʱʘʷ ʚ ʞʠʟʥʴ ʟʘʜʫʤʘʥʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ), 

ʪʝʤ ʤʝʥʴʰʝ ʢʦʨʨʝʢʪʠʚʦʚ ʚʥʦʩʠʪʩʷ ʥʘ ʦʧʝʨʘʪʠʚʥʦʤ 

ʫʨʦʚʥʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ/ʜʝʡʩʪʚʠʡ/ʜʦʩʪʠʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʣʴ ʧʦʣʢʦʚʦʜʮʘ 

ʧʨʠʰʣʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʠ ʜʠʨʝʢʪʦʨʘ ʦʪʜʝ-

ʣʦʚ. ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʚʦʝʡ ʣʶʜʠ ʟʘʥʠʤʘʶʱʠʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʦʣʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʦʧʳʪ ʠ ʟʥʘ-

ʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʩʚʦʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʵʪʦʤʫ 

ʠʤʝʥʥʦ ʦʥʠ ʠ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʨʘʪʝʛʠʠ 

(ʀʊ ʩʪʨʘʪʝʛʠʠ ʚʢʣʶʯʠʪʝʣʴʥʦ).  

ʅʫʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʩʩʳ-

ʣʘʪʴʩʷ ʥʘ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʥʦʤʝʨ 149 ʦʪ 27 ʠʶʣʷ 

2006 ʛʦʜʘ ʵʪʦ ʜʚʘ ʨʘʟʥʳʭ ʧʦʥʷʪʠʷ [2]: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʧʨʦʮʝʩʩʳ, ʤʝ-

ʪʦʜʳ ʧʦʠʩʢʘ, ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʧʦ-

ʩʦʙʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʚ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦ-

ʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʝʝ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ;ò  

ʆʜʥʘʢʦ ʝʩʣʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ɻʆʉʊ 34.003-90, ʢʦ-

ʪʦʨʳʡ ʟʚʫʯʠʪ ʪʘʢ:  

ñʀʉ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɸʉ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ /ʀʊ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ) ï ʉʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʝʨʩʦʥʘʣʘ ʠ ʢʦʤ-

ʧʣʝʢʩʘ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳ-

ʧʦʣʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʫʥʢʮʠʡò.  

ɻʆʉʊ ʠ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʥʝ ʩʦʟʜʘʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʦʥʷʪʠʷʭ, ʘ ʩʢʦʨʝʝ ʜʦʧʦʣ-

ʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʜʘʶʪ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʪʝʨ-

ʤʠʥʦʚ. ʇʨʘʚʜʘ ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʤʝʞʜʫ ʀʊ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʤʝʥʝʜʞʤʝʥ-

ʪʦʤ, ʥʦ ʚʩʝ ʞʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, ʦ ʢʦʪʦʨʳʭ 

ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʫʧʦʤʷʥʫʪʴ.   

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ ï ɻ ʪʦ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʮʝʣʝʡ ʠ 

ʟʘʜʘʯ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʨʷʜʘ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʦʢʨʫʞʝʥʠʝʤ, ʢʦ-

ʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʡ ʜʦʙʠʪʴʩʷ ʩʚʦʠʭ ʮʝʣʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʧʦʟ-

ʚʦʣʷʶʪ ʦʩʪʘʚʘʪʴʩʷ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʚʥʝʰʥʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʤʝʥʝʜʞʤʝʥʪ, ʢʘʢ ʮʝʣʦʝ, ʪʦ ʚ ʥʝʛʦ ʚʭʦʜʷʪ: ʀʊ ʩʪʨʘ-

ʪʝʛʠʷ, ʬʠʥʘʥʩʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʠ ʪ.ʧ. ʂʘʞʜʫʶ ʩʪʨʘʪʝ-

ʛʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʦʜʬʫʥʢʮʠʠ ʚ ʬʫʥʢ-

ʮʠʠ ʆʙʱʝʡ ʩʪʨʘʪʝʛʠʠ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʠ ʚʭʦʜʷʪ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʧʣʘʥ, ʵʪʦ- ʙʠʟʥʝʩ-ʧʣʘʥ. ʏʪʦ ʞʝ ʪʘʢʦʝ ʙʠʟʥʝʩ-ʧʣʘʥ ʠ 

ʢʘʢ ʩ ʵʪʠʤ ʩʚʷʟʘʥ ʀʊ ʦʪʜʝʣ. 

ɹʠʟʥʝʩ-ʧʣʘʥ ʧʨʝʜʧʨʠʷʪʠʷ ï ʜʦʢʫʤʝʥʪ, ʚ ʢʦʪʦ-

ʨʦʤ ʠʟʣʦʞʝʥʳ ʩʫʱʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʳ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʜʝʠ, ʦʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʥʳ ʨʳʥʦʯʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʘʩʧʝʢʪʳ ʙʫʜʫʱʝʛʦ ʙʠʟʥʝʩʘ, 

ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦʪ ʜʦʢʫʤʝʥʪ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʠʪʝʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜ-
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ʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʜʝʠ ʚ ʚʠʜʝ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʀ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶ-

ʱʠʝ ʧʫʥʢʪʳ:  

1) ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʩʩʠʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

2) ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ; 

3) ɸʥʘʣʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʮʝʥʢʘ ʘʢʪʫʘʣʴʥʦ-
ʩʪʠ ʠ ʨʝʘʣʴʥʦʩʪʠ ʤʠʩʩʠʠ ʠ ʮʝʣʝʡ; 

4) ɸʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʝʜʧʨʠʷʪʠʷ, ʧʝʨʩʧʝʢ-

ʪʠʚ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʦʮʝʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʘ 

ʤʠʩʩʠʠ ʠ ʮʝʣʝʡ; 

5) ɺʳʙʦʨ ʛʝʥʝʨʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ; 

6) ɸʥʘʣʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ; 

7) ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʩʫʨʩʥʳʭ 
ʩʪʨʘʪʝʛʠʡ; 

8) ɺʥʝʜʨʝʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟ ʵʪʠʭ 8 ʧʫʥʢʪʦʚ ʠ ʩʦʩʪʦʠʪ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʵʪʘʧʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʦʥ ʞʝ ʙʠʟʥʝʩ-ʧʣʘʥ. ʅʝ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ 

ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʧʫʥʢʪʦʚ ʚʝʜʝʪ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʝʦ-

ʨʝʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʥʝʚʝʨʥʦʤʫ ʧʨʠʥʷʪʠʶ 

ʨʝʰʝʥʠʷ, ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʳ ʧʦʷʚʣʷʶʪʩʷ 

ʫʞʝ ʥʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʧʦʣʥʝ-

ʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʤʠʩʩʠʠ ʧʝʨʝʜ. ɽʩʣʠ ʚ 

ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʝʩʪʴ ʦʰʠʙʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʦ 

ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʘʥʢʨʦʪʩʪʚʫ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʨʠʤʝʥʷʷ ʤʠʨʦʚʦʡ ʦʧʳʪ ʠ ʦʧʳʪ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ 3 ʦʩʥʦʚʥʳʭ ʩʪʨʘ-

ʪʝʛʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʩʠʣʴʥʳʝ ʠ ʩʣʘ-

ʙʳʝ ʩʪʦʨʦʥʳ, ʢ ʪʦʤʫ ʞʝ ʢʘʞʜʘʷ ʩʚʦʠ ʦʩʥʦʚʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ, ʧʦ ʥʘʣʠʯʠʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʥʷʪʴ ʢʘ-

ʢʫʶ ʠʤʝʥʥʦ ʚʳʙʨʘʣʘ ʢʦʤʧʘʥʠʷ ʢʦʥʢʫʨʝʥʪʘ. 

ɺʦʟʤʦʞʥʦ ʧʝʨʝʩʪʨʦʠʪʴ ʠʣʠ ʚʳʩʪʨʦʠʪʴ ʩ ʥʫʣʷ ʩʚʦʶ 

ʉʪʨʘʪʝʛʠʶ ʠʩʧʦʣʴʟʫʶ ʟʘ ʦʩʥʦʚʫ ʯʫʞʫʶ, ʥʦ ʵʪʦ ʫʞʝ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ʝʩʪʴ ʚʩʝ ʣʠʰʴ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʫʪʠ, ʘ ʢʘʞʜʳʡ ʧʫʪʴ ʠʤʝʝʪ ʪʘʢʞʝ 

ʩʚʦʠ ʘʣʴʪʝʨʥʘʪʠʚʳ.  

1) ʉʪʨʘʪʝʛʠʷ ʨʦʩʪʘ. 

ʕʪʫ ʩʪʨʘʪʝʛʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʢʘʢ: 

1.1) ʆʙʲʝʤ ʧʨʦʜʘʞ. 

1.2) ɼʦʭʦʜ. 

1.3) ɼʦʣʷ ʨʳʥʢʘ. 

1.4) ʉʢʦʨʦʩʪʴ ʨʳʥʢʘ. 

ʋ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʨʘʟʚʠʪʠʝ, ʨʦʩʪ ʝʩʪʴ ʪʘʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ: 

ɸ) ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʳʥʢʘ, ʘ ʦʪʨʘʞʘʝʪʩʷ ʵʪʦ ʚ 

ʚʠʜʝ ʟʘʭʚʘʪʘ ʥʦʚʳʭ ʨʳʥʢʦʚ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʢʩ-

ʧʘʥʩʠʡ. 

B) ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ. 

ʉ) ʄʝʞʬʠʨʤʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʢʦʦʧʝʨʘ-

ʮʠʷ. 

D) ɺʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

2) ʉʪʨʘʪʝʛʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ (ʠʟʚʝʩʪʥʘ ʝʱʝ ʢʘʢ 
ʥʘʩʪʫʧʘʪʝʣʴʥʦ-ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ) 

ʕʪʫ ʩʪʨʘʪʝʛʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʢʘʢ: 

2.1) ɼʦʭʦʜ ʦʪ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. 

2.2) ɼʦʭʦʜ ʦʪ ʘʢʪʠʚʦʚ. 

2.3) ɼʦʭʦʜ ʦʪ ʘʢʮʠʡ. 

2.4) ʉʢʦʨʦʩʪʴ ʦʞʠʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋ ʉʪʨʘʪʝʛʠʠ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʫʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʞʝ ʜʦʩʪʠʛʥʫ-

ʪʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʝʩʪʴ ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ: 

1) ʕʢʦʥʦʤʠʷ: ʨʝʚʠʟʠʷ ʟʘʪʨʘʪ, ʢʦʥʩʫʣʴʪʘʮʠʷ, 
ʦʞʠʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2) ʉʜʚʠʛʠ: ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ, ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʝ ʜʦʭʦʜʘ, ʘʢʪʠʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3) ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʉʝʣʝʢʪʠʚ-

ʥʦʩʪʴ, ʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʨʳʥʢʘʭ, ʬʠʥʘʥʩʦʚʘʷ ʵʢʦ-

ʥʦʤʠʷ. 

3) ʉʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ (ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ) 

ʕʪʫ ʩʪʨʘʪʝʛʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʢʘʢ: 

3.1) ʇʦʢʘʟʘʪʝʣʠ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ ʠ ʨʳʥʢʦʚ. 

3.2) ʇʦʢʘʟʘʪʝʣʠ ʘʥʘʣʠʟʳ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ. 

3.3) ɼʦʣʷ ʨʳʥʢʘ. 

ʉʪʨʘʪʝʛʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʳʞʠʚʘʥʠʝ, ʥʘ 

ʩʧʘʩʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟ ʢʨʠʟʠʩʘ ʠ ʠʤʝʝʪ ʘʣʴʪʝʨʥʘ-

ʪʠʚʫ ʚ ʚʠʜʝ - ʇʝʨʝʩʪʨʦʡʢʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʪʦʚʘʨʘ ʠʟ ʧʨʦʜʘʞʠ. 

ʊʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʩʪʨʘʪʝʛʠʠ ʯʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʨʳʥʢʝ. ʇʨʝʜʧʨʠʷʪʠʝ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʠʩʭʦʜʷ 

ʠʟ ʜʘʥʥʦʛʦ ʧʝʨʝʯʥʷ ʩʪʨʘʪʝʛʠʡ, ʧʨʘʚʜʘ ʩ ʦʧʨʝʜʝʣʝʥ-

ʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʠʪʫʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʨʘʪʝʛʠʡ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʫʩʧʝʰʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʅʦ ʫʞʝ ʪʦʣʴʢʦ ʵʪʦʛʦ ʥʝ ʭʚʘ-

ʪʘʝʪ, ʥʫʞʥʦ ʥʦʚʦʝ, ʩʚʝʞʝʝ. ʀ ʵʪʠʤ ʚʪʦʨʳʤ ʜʳʭʘ-

ʥʠʝʤ ʷʚʣʷʝʪʩʷ ʀʊ-ʩʪʨʘʪʝʛʠʷ. 

ʉʪʨʘʪʝʛʠʷ ʀʊ ï ʵʪʦ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʙʠʟʥʝʩ-

ʩʪʨʘʪʝʛʠʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʦʙʝʩ-

ʧʝʯʠʪ: ʩʦʛʣʘʩʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʀʊ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ 

ʧʝʨʩʧʝʢʪʠʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜ ʩʦʙʦʡ ʚʳʩʪʨʘʠʚʘʝʪ 

ʙʠʟʥʝʩ. ʇʨʘʚʠʣʴʥʦʝ, ʘ ʛʣʘʚʥʦʝ ʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟ-

ʚʠʪʠʝ ʀʊ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʦʢʘʟʳʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʵʬʬʝʢʪʠʚʥʝʝ. ʉʦʛʣʘʩʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ 

ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʀʊ ʚ ʨʝʰʝ-

ʥʠʷʭ ʟʘʜʘʯ ʙʠʟʥʝʩʘ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʙʠʟ-

ʥʝʩʘ ʠ ʝʛʦ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ. ʆʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʡ ʟʘʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝ-

ʣʝʡ ʠ ʨʝʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ: 

ʋʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʪʝʭʧʨʦʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ, ʯʪʦ ʜʣʷ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʠʩʩʠʡ ʠ ʟʘʜʘʯ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʘ, ʠ ʤʦʞʥʦ ʣʠ ʫʚʝʣʠ-

ʯʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʣʫʯʰʝ. ʉʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʫʞʙ ʀʊ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ. 

ʊʝʟʠʩʦʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʀʊ-

ʩʪʨʘʪʝʛʠʠ (ʪʝʭʥʦʣʦʛʠʠ, ʨʝʩʫʨʩʳ ʠ ʪ.ʜ.) ʷʚʣʷʶʪʩʷ 

ʩʣʦʚʘ ʘʚʪʦʨʘ ʢʥʠʛʠ ñʆ ʯʝʤ ʛʦʚʦʨʷʪ ʮʠʬʨʳò ʊʦʤʘ 
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ɼʵʚʝʥʧʦʨʪʘ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʪʝʦʨʠʠ ʨʝʠʥʞʠʥʠ-

ʨʠʥʛʘ: ñʏʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʦ, ʪʘʢ ʵʪʦ ʜʦ-

ʩʪʠʯʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ʧʦ ʪʘʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ ʬʠʨʤʳ, ʠʟ-

ʙʨʘʥʥʘʷ ʙʠʟʥʝʩ ʤʦʜʝʣʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʝʝ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʷ, ʠ, ʥʘʢʦʥʝʮ, ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠò. 

ɽʩʣʠ ʙʨʘʪʴ ʮʠʪʘʪʫ ʇʘʚʣʘ ɸʣʬʝʨʦʚʘ ʠ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʷ ʟʘʛʨʘʥʠʯʥʳʭ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʙʠʟʥʝʩ-

ʘʥʘʣʠʟʘ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ï ʯʪʦ ʀʊ ʩʪʨʘʪʝ-

ʛʠʷ, ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʘ, ʥʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʥʝʢʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʜʘʩʪ ʪʦʯʥʳʝ ʦʪʚʝʪʳ ʥʘ ʨʷʜ ʚʦʧʨʦ-

ʩʦʚ, ʦ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʛʣʘ ʜʘʞʝ ʠ ʥʝ ʟʥʘʪʴ, 

ʘ ʠʤʝʥʥʦ: ʉʢʦʣʴʢʦ ʥʫʞʥʦ ʧʦʪʨʘʪʠʪʴ ʥʘ ʀʊ. ʂʘʢ 

ʫʙʝʜʠʪʴ ʚ ʵʪʦʤ ʙʠʟʥʝʩ. ʂʘʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʠʟʤʝ-

ʥʠʪʴʩʷ. ʏʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ ʜʣʷ ʠʟʤʝʥʝʥʠʡ. ʂʘʢ ʩʦ-

ʛʣʘʩʦʚʘʪʴ ʀʊ ʠ ʙʠʟʥʝʩ.  

ʕʪʠ ʚʦʧʨʦʩʳ ʚʳʪʝʢʘʶʪ ʥʝ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʘʟʤʳʰʣʝʥʠʡ, ʘ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ. ʉʚʷ-

ʟʘʥʥʘ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʙʳʩʪʨʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʨʘʟ-

ʚʠʪʠʝʤ, ʯʪʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʚʳʟʳʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɸ ʟʜʝʩʴ ʤʳ ʧʨʠʰʣʠ ʢ ʪʘʢʦʤʫ 

ʚʦʧʨʦʩʫ, ʢʘʢ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʨʝʠʥʞʠʥʠʨʛ, ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦ ʩʚʦʝʡ ʩʫʱ-

ʥʦʩʪʠ ʀʊ-ʩʪʨʘʪʝʛʠʷ - ɻ ʪʦ ʯʘʩʪʴ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʘ ʪʘ ʚ ʩʚʦʝ ʚʨʝʤʷ ʚʭʦʜʠʪ ʚ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʪʦ ʀʊ-

ʩʪʨʘʪʝʛʠʷ ʭʦʪʴ ʠ ʚʭʦʜʠʪ ʚ ʆʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʠ ʷʚ-

ʣʷʝʪʩʷ ʧʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʣʠʰʴ ʯʘʩʪʴʶ, ʥʦ ʯʘʩʪʴʶ 

ʥʝ ʟʘʚʠʩʠʤʦʡ, ʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ. ʊʘʢ ʚ ʥʳʥʝʰ-

ʥʝʝ ʚʨʝʤʷ ʤʠʩʩʠʠ ʠ ʮʝʣʠ ʦʧʨʝʜʝʣʷʶʪ ʀʊ ʩʪʨʘʪʝʛʠʷ, 

ʚ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ: 

1) ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ. 

2) ʀʊ ʮʝʣʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʙʠʟʥʝʩʘ ʢ ʀʊ. 

3) ʆʙʱʝʝ ʚʠʜʝʥʠʝ ʀʊ (ɸʨʭʠʪʝʢʪʫʨʘ ʀʊ, ʨʳ-

ʯʘʛʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ, ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠ ʪ.ʜ.) 

4) ʉʤʝʪʘ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʀʊ ʉʪʨʘʪʝʛʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʀʊ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʡ 

ʜʘʞʝ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʘ-

ʜʠʠ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʚʷʟʘʥʥʦ ʵʪʦ ʩ ʟʘʚʠʩʠʤʦ-

ʩʪʴʶ ʀʊ ʩʪʨʘʪʝʛʠʠ ʦʪ ʘʨʭʠʪʝʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʘʥʘʣʠʟ 

ʠʤʝʥʥʦ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʪʦʯʥʦʛʦ ʚʳ-

ʷʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʆʪ ʩʣʦʞʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ ʟʘʚʠʩʠʪ ʠ ʩʣʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʏʝʤ ʧʨʠʤʠ-

ʪʠʚʥʝʝ ʘʨʭʠʪʝʢʪʫʨʘ, ʪʝʤ ʪʷʞʝʣʝʝ ʚʥʝʜʨʷʪʴ ʀʉ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʣʝʛʢʫʶ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʮʠʬʨʦʚʠʟʘʮʠʶ. 

ʀʩʭʦʜʷ ʠʟ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʨʘʟʨʘʙʦʪʢʦʡ ʵʪʦʡ 

ʩʪʨʘʪʝʛʠʠ ʟʘʥʠʤʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ 3 ʩʦʪʨʫʜʥʠʢʘ, 

ʀʊ ʜʠʨʝʢʪʦʨ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʠ ʬʠʥʘʥʩʦʚʳʡ 

ʜʠʨʝʢʪʦʨ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʠʟ-ʟʘ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʦʥ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. ʅʫʞʥʦ ʟʥʘʪʴ 

ʨʘʩʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʤ ʜʠʚʠʜʝʥʜʦʚ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʦʪ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʘʢʦʡ ʵʬʬʝʢʪ, ʙʫ-

ʜʝʪ ʦʪ ʵʪʦʛʦ. ʅʠʞʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʣʶʩʳ ʦʪ 

ʨʘʟʨʘʙʦʪʢʠ ʀʊ ʩʪʨʘʪʝʛʠʠ ʠ ʨʘʟʚʠʪʠʷ ʀʉ ʙʫʜʫʪ ʧʨʠ-

ʚʝʜʝʥʳ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦ ʜʘʥʥʳʤ Forrester Research: 

¶ ʅʘʣʠʯʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘ 20-30% 

ʩʦʢʨʘʪʠʪʴ ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʢʫ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

¶ ʅʘʣʠʯʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢ-
ʪʦʚ ʧʦʟʚʦʣʷʶʪ ʥʘ 20-45% ʩʦʢʨʘʪʠʪʴ ʩʫʤʤʘʨʥʳʡ 

ʙʶʜʞʝʪ ʀʊ ʧʨʦʝʢʪʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʦʙʱʝʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. 

¶ ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʀʊ 
ʧʦʟʚʦʣʷʝʪ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʢʨʘʪʠʪʴ 

ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʀʪ, ʠ ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʠʥʚʝʩʪʠ-

ʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʜʦ 50% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʀʊ. 

ʇʦ ʜʘʥʥʳʤ IDC: 

¶ ɺʥʝʜʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʀʊ ʥʘ 
ʦʩʥʦʚʝ ITIL ʠ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘ-

ʪʠʪʴ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʀʊ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 39.000$ ʚ ʛʦʜ ʥʘ ʢʘʞʜʳʝ 100 ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

¶ ɺʥʝʜʨʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨ ʮʝʥ-
ʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝ-

ʥʠʷ ʀʊ ʚ ʩʨʝʜʥʝʤ ʥʘ 220.000$ ʚ ʛʦʜ ʥʘ ʢʘʞʜʳʝ 100 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

¶ ʀʩʪʦʯʥʠʢʠ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ: 

- ʉʦʢʨʘʱʝʥʠʝ ʫʧʫʱʝʥʥʦʡ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦ-

ʩʪʦʝʚ; 

- ʋʚʝʣʠʯʝʥʠʝ ʫʪʠʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʉʦʢʨʘʱʝʥʠʝ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʥʘ ʀʊ; 

- ʋʚʝʣʠʯʝʥʠʝ ʫʪʠʣʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʩʣʫʰʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤʳ 

ʄɺɸ, ɸʢʘʜʝʤʠʠ ʅʘʨʦʜʥʦʛʦ ʍʦʟʷʡʩʪʚʘ, 2012-2016 

ʛ.ʛ. 

1) ʇʦʚʳʰʝʥʠʝ ʚʳʛʦʜ ʙʠʟʥʝʩʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʀʊ; 

2) ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ (ʥʘ ʙʠʟʥʝʩ ʚ ʮʝʣʦʤ, ʥʘ ʀʊ 
ʚ ʯʘʩʪʥʦʩʪʠ); 

3) ʇʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʘʙʦʪʳ (ʚ ʪ.ʯ. 
ʀʊ); 

4) ʉʥʠʞʝʥʠʝ ʨʠʩʢʦʚ (ʚ ʪ.ʯ. ʀʊ). 

ʂʘʢ ʚʠʜʥʦ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʧʦʤʠʥʘ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʚʳʛʦʜ (ʧʦʚʳʰʝ-

ʥʠʝ ʧʨʠʙʳʣʠ), ʘ ʵʪʠ ʜʚʘ ʧʫʥʢʪʘ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʀʉ ʠ ʦʙʲʷʩ-

ʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʀʊ 

ʩʪʨʘʪʝʛʠʠ.  

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʟʘʪʨʦʥʫʪʴ ʪʝʤʫ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʀʊ ʩʪʨʘʪʝʛʠʷ, ʥʫʞʥʦ ʫʧʦʤʷʥʫʪʴ ʦ 

ʧʨʝʜʧʦʩʳʣʢʘʭ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʢʦʤʧʘʥʠʶ ʧʣʘ-

ʥʠʨʦʚʘʪʴ ʀʊ ʩʪʨʘʪʝʛʠʶ:  

1) ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ:  

o  ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ, 

ʥʘ ʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʠʟʤʝ-

ʥʝʥʠʷʤʠ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʜʫʢʪʦʚ, ʧʦʚʳʩʠʚ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ. 

o ʇʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʢ 
ʤʦʥʠʪʦʨʠʥʛʫ ʚʥʝʜʨʝʥʠʷ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚ ʦʪʨʘʩʣʠ. 

2) ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ: 

o ʆʙʱʠʝ ʬʘʢʪʦʨʳ: 
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Á ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʩʪʦʨʦʥʫ ʧʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʫʧʠʚʰʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʜʝʣʘ ʨʳʥʢʦʚ ʠ ʫʢʨʫʧʥʝʥʠʷ ʠʭ ʫʯʘʩʪʥʠʢʦʚ. 

Á ʂʦʤʧʘʥʠʠ ʢʦʥʢʫʨʝʥʪʳ, ʚʥʝʜʨʠʚʰʠʝ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʣʠ 

ʫʩʧʝʰʥʝʝ ʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʥʘ ʨʳʥʢʝ ʫʚʝʨʝʥʥʝʝ. 

Á ʊʘʢ ʢʘʢ ʀʊ ʷʚʣʷʝʪʩʷ ʙʨʝʰʴʶ ʜʣʷ ʦʪʤʳʚʘ-
ʥʠʷ ʜʝʥʝʛ, ʠʥʚʝʩʪʦʨʳ ʞʝʩʪʢʦ ʩʣʝʜʷʪ ʟʘ ʚʥʝʜʨʝʥʠʝʤ 

ʀʊ-ʩʠʩʪʝʤ ʠ ʪʨʝʙʫʶʪ ʧʨʦʟʨʘʯʥʦʩʪʠ. 

o ʈʫʢʦʚʦʜʩʪʚʦ: 

Á ʈʫʢʦʚʦʜʩʪʚʦ ʠʣʠ ʙʠʟʥʝʩ ʥʝ ʩʦʚʩʝʤ ʧʦʥʠ-
ʤʘʝʪ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʠʣʠ ʢʫʜʘ ʜʚʠʞʝʪʩʷ ʪʝʥʜʝʥʮʠʠ ʚ 

ʀʊ ʩʬʝʨʝ.  

Á ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠ-

ʪʠʷ ʙʠʟʥʝʩʘ. 

Á ʆʪʜʘʯʘ ʦʪ ʀʊ ʥʠʞʝ ʪʨʝʙʫʝʤʦʡ, ʭʦʪʷ ʚ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʀʊ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʧʝʨʩʦʥʘʣ. 

o ʄʝʥʝʜʞʤʝʥʪ: 

Á ʇʣʘʥʠʨʫʝʪʩʷ ʠʣʠ ʫʞʝ ʩʜʝʣʘʥʳ ʩʫʱʝʩʪʚʝʥ-
ʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʀʊ. 

Á ʀʥʚʝʩʪʠʮʠʠ ʚ ʀʊ ʧʨʦʝʢʪʳ ʥʝ ʦʢʫʧʘʶʪʩʷ, 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ, 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʣʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʟʘʥʠʤʘʝʪ 

ʠʤʝʥʥʦ ʀʊ. 

Á ʩʣʫʞʙʘ ʀʊ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʨʘʙʦʪʘʝʪ ʚ 
ʨʝʞʠʤʝ ʮʝʡʪʥʦʪʘ. 

o ʇʝʨʩʦʥʘʣ: 

Á ʈʘʩʪʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ 
ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩʘ ʠ 

ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

Á ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʪʦʝʚ ɸʈʄ, 
ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʢʘʢ ʫʧʫʱʝʥʥʫʶ ʚʳʛʦʜʫ.  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʀʊ-ʜʠʨʝʢʪʦʨ ʚʠ-

ʜʷʪ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚʳʰʝ, ʦʥʠ ʜʦʣʞʥʳ 

ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʦʟʜʘʥʠʠ ʀʊ-ʩʪʨʘʪʝʛʠʠ. ʇʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʨʝʰʝʥʠʝ ʧʨʠʥʷʪʦ ʚ ʧʦʣʴʟʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝ-

ʥʠʷ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʥʘʩʪʫʧʘʝʪ ʧʝʨʚʘʷ ʬʘʟʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʀʊ-ʩʪʨʘʪʝʛʠʠ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ñʋʛʣʫʙʣʝʥʥʦʩʪʠò ʠʣʠ, ʚʝʨʥʝʝ 

ʩʢʘʟʘʪʴ, ʦʪ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʩʪʘʥʜʘʨʪ ʬʘʟ ʠ ʵʪʘʧʦʚ ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʠʪʩʷ.  

ʇʨʠ ʧʨʦʨʘʙʦʪʢʝ ʀʊ ʩʪʨʘʪʝʛʠʠ ʤʦʞʥʦ ʥʘʙʣʶ-

ʜʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʦʩʚʝʥʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺʝʨʥʝʤʩʷ ʢʦ ʚʪʦʨʦʤʫ ʧʨʦʮʝʩʩʫ, ʙʦʣʝʝ 

ʪʨʫʜʦʝʤʢʦʤʫ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ: 

ʌʘʟʘ I (ʦʥʘ ʞʝ ʤʦʜʝʣʴ AS IS), ʢʦʪʦʨʘʷ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʵʪʘʧʦʚ: 

1. ʕʪʘʧ I. ʄʦʙʠʣʠʟʘʮʠʷ: 

1) ʅʘʯʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʘ. 

2) ʉʦʛʣʘʩʦʚʘʥʠʝ ʦʙʲʝʤʘ ʧʨʦʝʢʪʘ. 

3) ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ. 

2. ʕʪʘʧ II. ɸʥʘʣʠʟ: 

1) ʆʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʀʊ. 

2) ʆʙʟʦʨ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. 

3) ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 
ʙʠʟʥʝʩʘ ʢ ʀʊ. 

3. ʕʪʘʧ III. ɸʨʭʠʪʝʢʪʫʨʘ: 

1) ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʘʨʭʠʪʝʢ-
ʪʫʨʳ ʀʊ (ʙʠʟʥʝʩ, ʧʨʦʮʝʩʩʳ, ʧʨʠʣʦʞʝʥʠʷ, ʜʘʥʥʳʝ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ). 

4. ʕʪʘʧ IV. ʇʣʘʥʠʨʦʚʘʥʠʝ: 

1) ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʀʊ ʠ ʧʝʨʝʯʥʷ ʧʨʦʝʢʪʦʚ. 

ʌʘʟʘ II (ʦʥʘ ʞʝ ʤʦʜʝʣʴ TO BE), ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʷʜ ʵʪʘʧʦʚ: 

5. ʕʪʘʧ V. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ: 

1) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʮʝʣʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʦʚ. 

2) ʇʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. 

3) ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘ-
ʮʠʡ ʧʦ ʀʊ. 

4) ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʨʝʰʝʥʠʷ. 

5) ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʥʝʜʨʝʥʠʷ ʥʘ ʧʠʣʦʪʥʦʤ ʧʨʦ-
ʝʢʪʝ. 

6. ʕʪʘʧ VI. ɺʥʝʜʨʝʥʠʝ. 

1) ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ. 

2) ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ. 

3) ʅʘʩʪʨʦʡʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝ-
ʥʠʡ. 

4) ɺʳʧʦʣʥʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ 
ʧʨʦʙʣʝʤ. 

7. ʕʪʘʧ VII. ʕʢʩʧʣʫʘʪʘʮʠʷ. 

1) ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷ. 

2) ʆʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

3) ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʨʝʰʝʥʠʡ ʠ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

4) ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝ-

ʥʠʷʤʠ. 

5) ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ. 

ɺʦʟʴʤʝʤ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʘʟʫ I ʵʪʘʧ II ñʉʦ-

ʛʣʘʩʦʚʘʥʠʝ ʦʙʲʝʤʘ ʧʨʦʝʢʪʘò. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ 

ʧʫʥʢʪ. ʇʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ 

ʥʘʩʢʦʣʴʢʦ ʙʫʜʝʪ ʫʛʣʫʙʣʝʥʥʘʷ ʀʊ ʩʪʨʘʪʝʛʠʷ ʢʦʤʧʘ-

ʥʠʠ ʠ ʢʘʢʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ: 

¶ ñʇʦʜʨʦʙʥʘʷò: ʜʦʢʫʤʝʥʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 
ʩʪʨʘʥʠʮ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʥʘʣʠ-

ʪʠʢʦʤ, ʣʠʙʦ ʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ʠʣʠ ʢʘʢ 

ʧʨʠʥʷʪʦ ʵʪʦ ʜʝʣʘʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠʟ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ. 

ɿʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʧʣʘʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʚʧʝʨʝʜ, ʥʦ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʀʊ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʨʫʧʥʳʭ 

ʢʦʤʧʘʥʠʷʭ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʀʉ ʠ ʀʊ. ɺʳʧʦʣʥʝ-

ʥʠʝ ʟʘʥʠʤʘʝʪ 3-4 ʤʝʩʷʮʘ ʩ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʧʦ ʀʊ 

ʩʪʨʘʪʝʛʠʷʤ. ʂʘʢ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʧʨʦʨʘʙʦʪʢʘ ʚʘʨʠ-

ʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʵʣʝʤʝʥʪʦʚ ʀʊ ʥʘ 2-3 ʛʦʜʘ, ʈʘʟʨʘ-

ʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʧʦ ʀʊ, KPI ʧʦ ʀʊ. 

¶ ñʇʨʦʩʪʘʷò: ʜʦʢʫʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪʩʷ ʀʊ ʜʠ-
ʨʝʢʪʦʨʦʤ. ʉʦʜʝʨʞʠʪ ʤʝʥʴʰʠʡ ʦʙʲʝʤ, ʯʝʤ ʚ ʧʨʝʜʳ-

ʜʫʱʝʤ ʧʨʠʤʝʨʝ. ʗʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʤʠ ʤʳʩʣʷʤʠ ʛʝʥ. ʜʠʨʝʢʪʦʨʘ ʠʣʠ ʀʊ ʜʠʨʝʢʪʦʨʘ ʧʦ 

ʨʘʟʚʠʪʠʶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʛʦʜ ʚʧʝ-

ʨʝʜ. ʅʘ ʨʘʟʨʘʙʦʪʢʫ ʫʭʦʜʠʪ 1-2 ʤʝʩʷʮʘ. ʇʠʰʝʪʩʷ 

ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʙʝʟ ʫʯʘʩʪʠʷ ʢʦʥʩʫʣʴʪʘʥʪʦʚ. ʀʩʧʦʣʴ-

ʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʦ ʩʣʘʙʦ 

ʨʘʟʚʠʪʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

¶ ñʉʨʝʜʥʷʷò: ʜʦʢʫʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʧʨʠʤʝʨʥʦ 
ʠʟ 50-150 ʩʪʨʘʥʠʮ ʪʝʢʩʪʘ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʀʊ ʜʠʨʝʢʪʦʨ ʠ ʨʷʜ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʠʟ 

ʀʊ ʦʪʜʝʣʘ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʩ 

ʧʦʣʥʳʤ ʦʧʠʩʘʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʠ ʠʥ-
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ʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɿʘʥʠ-

ʤʘʝʪ ʧʦ ʚʨʝʤʝʥʠ 2-3 ʤʝʩʷʮʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʪʦʨʦʥ-

ʥʝʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ. ʂʘʢ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʷʚʣʷʝʪʩʷ ʙʦ-

ʣʝʝ ʛʠʙʢʠʤ ʚʘʨʠʘʥʪʦʤ, ʯʝʤ ñʜʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷò,  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ñʋʛʣʫʙʣʝʥʥʦʩʪʠò ʠʣʠ, ʚʝʨʥʝʝ 

ʩʢʘʟʘʪʴ, ʦʪ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʩʪʘʥʜʘʨʪ ʬʘʟ ʠ ʵʪʘʧʦʚ ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʇʨʠ ʧʨʦʨʘʙʦʪʢʝ ʀʊ ʩʪʨʘʪʝʛʠʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʦʩʚʝʥʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ.  

ʇʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʌʘʟʘ I ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʤʦʜʝʣʴʶ AS IS ʠ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʢʘʢ 

ʝʩʪʴ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪ.ʝ. ʤʦʜʝʣʴ ʫʞʝ ʩʫʱʝʩʪʚʫ-

ʶʱʠʡ ʩʠʪʫʘʮʠʠ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚ-

ʣʷʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ.  

ʄʦʜʝʣʴ TO BE ʠʣʠ ʬʘʟʘ II ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ 

ʩʝʙʷ ʫʞʝ ʠʟʤʝʥʝʥʥʫʶ ʤʦʜʝʣʴ, ʩ ʠʩʧʨʘʚʣʝʥʥʳʤʠ 

ʩʣʘʙʳʤʠ ʤʝʩʪʘʤʠ ʠʣʠ ʦʰʠʙʢʘʤʠ ʠ ʥʝʢʦʨʨʝʢʪʥʳʤʠ 

ʚʳʧʦʣʥʝʥʠʷʤʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʮʝʩʩʦʚ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʣʥʦʛʦ ʠ ʢʨʘʪʢʦʛʦ ʧʦ-

ʥʠʤʘʥʠʷ ʯʪʦ ʪʘʢʦʝ ʀʊ ʩʪʨʘʪʝʛʠʷ ʤʦʞʥʦ ʚʳʥʝʩʪʠ, 

ʯʪʦ ʵʪʦ ʜʦʢʫʤʝʥʪ. ɺ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʮʝʣʠ ʠ 

ʟʘʜʘʯʠ ʙʠʟʥʝʩʘ ʢʦʤʧʘʥʠʠ, ʠʩʧʦʣʥʷʝʤʳʝ ʀʊ ʦʪʜʝ-

ʣʦʤ. ɼʣʷ ʵʪʦʛʦ ʠ ʥʫʞʥʦ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘ-

ʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʘʥʠʠ. ɺ ʵʪʦʤ ʞʝ ʜʦʢʫʤʝʥʪʝ ʦʪʨʘ-

ʞʘʶʪʩʷ ʤʝʪʦʜʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʜ. ʅʘ ʨʝʟʫʣʴ-

ʪʘʪʘʭ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʧʫʪʴ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʪʝʨʠʝʚ ʫʩʧʝʰʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʘʧʦʚ ʵʪʦʛʦ ʧʣʘʥʘ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪʴ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʜʦʢʫʤʝʥʪ 

ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʛʨʫʞʝʥ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʝʨʤʠ-

ʥʘʤʠ, ʪʘʢ ʢʘʢ ʢ ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʝʩʪʴ ʜʦʩʪʫʧ ʥʝ 

ʪʦʣʴʢʦ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʀʊ ʜʝʧʘʨʪʘʤʝʥʪʘ, ʧʦʵʪʦʤʫ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʜʦʣʞʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚʩʝʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ, ʜʦʧʫʱʝʥʥʳʤʠ ʜʦ ʪʝʢʩʪʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʜʤʝʪʠʪʴ, ʯʪʦ ʨʘʟ-

ʨʘʙʦʪʢʘ ʀʊ ʩʪʨʘʪʝʛʠʠ ʥʝʦʙʭʦʜʠʤʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ: 

ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʩ-

ʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦ ʪʘʢʞʝ, ʢʦʛʜʘ 

ʵʪʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʝʨʚʠʩ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚ 21 ʚʝʢʝ, ʚʦ ʚʨʝʤʷ ʘʢʪʠʚ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦʙ ʀʊ ʩʪʨʘʪʝʛʠʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʜʦʢʫʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘ-

ʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʝʪʦʜʦʣʦʛʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠ-

ʷʤʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʀʊ ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʣʠʷʝʪ ʥʘ ʘʨ-

ʭʠʪʝʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ 

ʥʘʧʨʷʤʫʶ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ) 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʳʥʝʰʥʷʷ ʙʠʟʥʝʩ ʩʪʨʘʪʝʛʠʷ ʟʘʚʠ-

ʩʠʪ ʦʪ ʀʊ ʩʪʨʘʪʝʛʠʠ, ʪʘʢ ʢʘʢ ʚʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʦ-

ʩʪʘʚʣʷʶʱʠʤ (ʯʘʩʪʴʶ ʦʪ ʮʝʣʦʛʦ) ʟʚʝʥʦʤ ʦʪ ʙʠʟʥʝʩ 

ʩʪʨʘʪʝʛʠʠ (ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʳʤ ʧʦʥʷʪʠʝʤ). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘ-

ʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʪʨʘʥʩʬʦʨʤʠʨʦ-

ʚʘʪʴʩʷ, ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ 

ʜʠʢʪʫʝʪ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʀʊ ʪʝʭʥʦʣʦʛʠʡ. ɸ ʣʶʙʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʟʜʘʥʠʝ ʠʣʠ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʘʢʦʡ-ʪʦ ʧʣʘʥ, 

ʟʥʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʟʥʘʥʠʷ ʧʨʘʢʪʠʢ ʫʞʝ ʨʝʘʣʠʟʫʝʤʳʭ 

ʧʨʦʝʢʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʯʪʦ ʥʫʞʥʦ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʘʙʳʭ ʤʝʩʪ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʫʞʥʦ ʜʚʠʛʘʪʴʩʷ, ʢʘʢʠʝ 

ʮʝʣʠ ʩʪʘʚʠʪ ʙʠʟʥʝʩ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʥʠʤ ʮʝʣʠ ʀʊ 

ʦʪʜʝʣʘ. ɺʦ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʫʞʥʦ ʚʥʠ-

ʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʧʫʥʢʪʳ, ʫʢʘ-

ʟʘʥʥʳʝ ʚʳʰʝ. ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʣʠ 

ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʣʠʙʦ ʚʦʚʩʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʮʝʩʩʘ 

- ʚʩʝ ʵʪʦ ʠ ʝʩʪʴ ʀʊ ʩʪʨʘʪʝʛʠʷ. ʀʊ ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ, ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɸʨʭʠʪʝʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʀʊ ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɿʘʯʝʤ ʥʫʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʀʊ ʩʪʨʘʪʝʛʠʠ // 
ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ URL: 

https://compress.ru/article.aspx?id=16573 

2. ʀʊ ʩʪʨʘʪʝʛʠʷ ʠ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 
ʙʠʟʥʝʩʘ // ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ URL: 

https://www.info-strategy.ru/services/it-strategy-

small/ Systems 

3. ʀʊ ʩʪʨʘʪʝʛʠʷ // ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ URL: 

https://8d9.ru/it-strategiya 

4. ʀʊ ʩʪʨʘʪʝʛʠʷ. ɹʳʪʴ ʠʣʠ ʥʝ ʙʳʪʴ. // ʕʣʝʢ-
ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ URL: 

https://habr.com/ru/post/197642/  

5. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʚ ʦʙʣʘʩʪʠ ʀʊ [ʕʣʝʢ-
ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://gsom.spbu.ru/files/upload/career/presentations/

IBM_IT_Strategy_Lection_180408.pdf 

  



ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 65 

ʂʦʥʜʨʘʰʦʚʘ ɽʢʘʪʝʨʠʥʘ ɼʤʠʪʨʠʝʚʥʘ 
ʉʪʫʜʝʥʪ, ʄʘʛʠʩʪʨ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

çɸʅɸʃʀɿ ʇʈɸɺʀʃ ʊɽʍʅʀʏɽʉʂʆɻʆ ʀ ʀʅɾɽʅɽʈʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ 
ʂʆʄʄɽʈʏɽʉʂʀʍ ʆɹʒɽʂʊʆɺè 

 
Kondrashova Ekaterina Dmitrievna 

 
"ANALYSIS OF  THE RULES OF TECHNICAL AND ENGINEERING MAINTENANCE OF 

COMMERCIAL FACILITIES"  
 
Abstract.  
The article analyzes the requirements and operating rules of non-residential premises of engineering systems 

of buildings, describes a range of measures for technical and engineering maintenance of commercial facilities. 
The purpose of this study is to analyze the technical and engineering services of commercial facilities. 
The current legislation does not contain provisions clearly regulating the operation of buildings and struc-

tures. In this regard, in practice, many questions arise: who, when and how should repair and maintain buildings, 
and who is responsible for this. 
ɸʥʥʦʪʘʮʠʷ.  
ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʠʥʞʝʥʝʨʥʳʭ ʩʠ-

ʩʪʝʤ ʟʜʘʥʠʡ, ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. 
ɼʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ ʧʦʣʦʞʝʥʠʡ, ʦʜʥʦʟʥʘʯʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ: ʢʪʦ, 
ʢʦʛʜʘ ʠ ʢʘʢ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʪʨʦʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʪʦ ʥʝʩʝʪ ʟʘ ʵʪʦ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ. 

 
Keywords: commercial facility, service, set of measures, technical and engineering services, systems, build-

ings, operating standards 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʠʥʞʝ-

ʥʝʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʠʩʪʝʤʳ, ʟʜʘʥʠʷ, ʥʦʨʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 
 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤ-
ʤʝʨʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦ-
ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʝʟʘʚʘʨʠʡʥʳʤ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜ-
ʜʝʨʞʘʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʘʥʠʪʘʨʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʦʙʲʝʢʪʝ.  
ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʠʭ ʧʝʨʠʦ-
ʜʠʯʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ ʢʦʤʧʝʪʝʥʪ-
ʥʦʡ ʘʫʪʩʦʨʩʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ, ʜʦʚʝʨʠʚ 
ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʦʙʷʟʘʪʝʣʴʥʳʭ 
ʤʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ[4]: 

- ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʥʘʩʪʨʦʡʢʘ, ʨʝʛʫ-
ʣʠʨʦʚʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʘʥʝʥʠʝ 
ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʩʦʛʣʘʩʥʦ ʇʇʈ ʠ ʨʝʛʣʘʤʝʥʪʫ 
ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʦʧʝʨʘʪʠʚʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘ-
ʮʠʡ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʛʫʣʷʨʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʫʙʦʨʢʠ 
ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʫʯʘʩʪʢʘ. 
ɺ ʜʘʥʥʳʭ ʩʣʫʯʘʷʭ ʘʫʪʩʦʨʩʠʥʛ ʥʘʙʠʨʘʝʪ ʚʩʝ 

ʙʦʣʴʰʠʝ ʦʙʦʨʦʪʳ. ɼʠʥʘʤʠʢʘ ʘʫʪʩʦʨʩʠʥʛʘ ʧʨʠ ʟʘ-
ʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʧʦʤʝʱʝʥʠʷ ʧʦ ʛ. ʄʦʩʢʚʝ ʧʨʝʜʩʪʘʚʠʤ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 - ɼʠʥʘʤʠʢʘ ʘʫʪʩʦʨʩʠʥʛʘ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ 

ʧʦ ʛ. ʄʦʩʢʚʝ (ʢʦʣʠʯʝʩʪʚʦ ʜʦʛʦʚʦʨʦʚ) 
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ʂʦʣʠʯʝʩʪʚʦ ʜʦʛʦʚʦʨʦʚ ʚ 2017 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2016 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 3000 ʜʦʛʦʚʦʨʦʚ ʠʣʠ 35%, ʚ 

2018 ʛ. ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 2017 ʛ. ʥʘ 5021 ʜʦʛʦʚʦʨ ʠʣʠ 43,4%. 

ɺʩʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʵʢʩʧʣʫʘʪʘ-

ʮʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʣʘʤʝʥʪʦʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʜʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʟʘʢʘʟʯʠʢʘ. 

ɻʨʘʤʦʪʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʚʝʜʴ ʪʦʣʴʢʦ ʪʘʢ 

ʤʦʞʥʦ ʥʘʣʘʜʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ 

ʩʠʩʪʝʤ ʚ ʟʜʘʥʠʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʚ ʠʟʜʝʨʞʢʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʧʦʤʝʱʝ-

ʥʠʡ ʜʠʢʪʫʶʪ ʙʘʟʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʙʠʟʥʝʩ ï ʮʝʥ-

ʪʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ[5]: 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

-ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʝʥʪʠʣʷʮʠʠ, ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠ-

ʦʥʠʨʦʚʘʥʠʷ, ʪʝʧʣʦ-, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʵʣʝʢʪʨʦʩʥʘʙ-

ʞʝʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘ-

ʥʘʤʠ. 

ɼʣʷ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʢʣʶʯʝʚʳʤʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ[5]: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʜʫʭʦʦʙʦʨʦʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠʥ-

ʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʣʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜ; 

- ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʛʨʘʬʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʥʝʨʛʦʩʝʪʝʡ; 

- ʪʝʢʫʱʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʣʦʞʥʳʭ ʦʩʚʝʪʠʪʝʣʴ-

ʥʳʭ ʩʠʩʪʝʤ; 

- ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʠʭ ʫʩʪʨʘʥʝʥʠʝ. 

ʇʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʣʠʥʠʢ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʪʴ: 

- ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʢʦʥʪʨʦʣʴ 

ʟʘ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʨʝʟʝʨʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘ-

ʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʩ ʟʘʜʘʥʥʳʤ ʢʣʘʩʩʦʤ 

ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʩʠʩʪʝʤ ʧʦ-

ʞʘʨʦʪʫʰʝʥʠʷ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʀʊʇ ʠ ʝʛʦ ʧʦʜʛʦʪʦʚʢʘ ʢ ʟʠʤ-

ʥʝʤʫ ʧʝʨʠʦʜʫ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʬʪʦʚ. 

ʆʩʦʙʳʝ ʥʦʨʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʩʣʫʞʠ-

ʚʘʶʱʝʛʦ ʩʝʨʚʠʩʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʙʣʶʜʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦ-

ʤʝʱʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʩʪʠʥʠʮ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʩʪʠʥʠʮ ʚʢʣʶ-

ʯʘʝʪ: 

- ʦʩʤʦʪʨ ʟʜʘʥʠʡ ʠ ʠʭ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʥʘʜʚʦʨʥʳʭ ʧʦʩʪʨʦʝʢ ʠ ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʟʜʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ 

(ʚʢʣʶʯʘʷ ʫʩʪʨʘʥʝʥʠʝ ʤʝʣʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ); 

- ʩʘʥʠʪʘʨʥʫʶ ʦʯʠʩʪʢʫ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʛʦʩʪʠʥʠʮʝ ʫʯʘʩʪʢʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫ-
ʘʪʘʮʠʠ ʧʦʤʝʱʝʥʠʡ, ʢʦʥʩʪʨʫʢʮʠʡ, ʯʘʩʪʝʡ ʟʜʘʥʠʡ, 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʦʩʪʠʥʠʮʳ (ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ, ʚʣʘʞʥʦʩʪʥʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦ-

ʤʝʱʝʥʠʡ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʠ ʧʨʠʣʝʛʘʶ-

ʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʯʠʩʪʢʠ ʢʨʳʰ ʦʪ ʩʥʝʛʘ ʠ ʪ.ʜ.); 

- ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʘʚʠʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʩʪʠʥʠʮʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʆʉʊ ʈ 51185-2014 çʊʫ-

ʨʠʩʪʩʢʠʝ ʫʩʣʫʛʠ. ʉʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ. ʆʙʱʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷè, ʫʪʚʝʨʞʜʝʥʥʳʡ ʇʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ 

ʦʪ 11.11.2014 N 1542-ʩʪ (ʜʘʣʝʝ - ɻʆʉʊ çʊʫʨʠʩʪʩʢʠʝ 

ʫʩʣʫʛʠè) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜ-

ʩʪʚʘʤ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʚ ʥʠʭ ʫʩʣʫ-

ʛʘʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʧ. 6.6.10 ɻʆʉʊ çʊʫʨʠʩʪ-

ʩʢʠʝ ʫʩʣʫʛʠè ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʧʘʨʘ-

ʤʝʪʨʳ ʦʩʚʝʱʝʥʠʷ ʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʥʦʤʝʨʘʭ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 30494 ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʘʥʠʪʘʨ-

ʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 9.7 ɻʆʉʊ çʊʫʨʠʩʪʩʢʠʝ 

ʫʩʣʫʛʠè ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʜʦʣʞʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʯʘʩʪʠ, 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʥʦʨʤʘʤ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ, ʇʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʩ-

ʪʠʥʠʮ ʠ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʇʨʠʢʘʟʦʤ 

ʄʠʥʞʠʣʢʦʤʭʦʟʘ ʈʉʌʉʈ ʦʪ 04.08.1981 N 420 (ʜʘʣʝʝ 

- ʇʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʩʪʠʥʠʮ). 

ʉʦʛʣʘʩʥʦ ʧ. 4.14 ʇʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʩʪʠ-

ʥʠʮ ʩʘʥʠʪʘʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʙʦʨʢʝ ʧʦʤʝʱʝʥʠʡ 

ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

- ʝʞʝʜʥʝʚʥʫʶ ʫʙʦʨʢʫ ʧʦʤʝʱʝʥʠʡ ʩ ʧʨʦʚʝʪʨʠ-

ʚʘʥʠʝʤ ʠ ʫʙʦʨʢʦʡ ʧʦʩʪʝʣʝʡ ʚ ʥʦʤʝʨʘʭ, ʧʨʦʪʠʨʢʦʡ 

ʞʝʩʪʢʦʡ ʤʝʙʝʣʠ, ʦʙʨʘʙʦʪʢʦʡ ʤʷʛʢʦʡ ʤʝʙʝʣʠ, ʢʦʚ-

ʨʦʚ ʠ ʧʦʣʦʚ ʧʳʣʝʩʦʩʦʤ (ʚ ʥʦʤʝʨʘʭ, ʭʦʣʣʘʭ, ʢʦʨʠʜʦ-

ʨʘʭ), ʤʦʡʢʦʡ ʧʦʣʦʚ ʚ ʚʝʩʪʠʙʶʣʝ ʠ ʫʙʦʨʢʫ ʩʘʥʫʟʣʦʚ; 

- ʝʞʝʥʝʜʝʣʴʥʫʶ ʛʝʥʝʨʘʣʴʥʫʶ ʫʙʦʨʢʫ ʥʦʤʝʨʦʚ 

ʩ ʧʨʦʪʠʨʢʦʡ ʦʢʦʥʥʳʭ ʩʪʝʢʦʣ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʧʨʦʪʠʨʢʦʡ ʧʘʨʢʝʪʥʳʭ ʧʦʣʦʚ; 

- ʝʞʝʤʝʩʷʯʥʫʶ ʛʝʥʝʨʘʣʴʥʫʶ ʫʙʦʨʢʫ ʤʝʩʪ ʦʙ-

ʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʭʦʣʣʦʚ, ʢʦʨʠʜʦʨʦʚ, ʚʝʩʪʠʙʶʣʝʡ) 

ʩ ʪʱʘʪʝʣʴʥʳʤ ʫʜʘʣʝʥʠʝʤ ʧʳʣʠ ʩ ʧʦʪʦʣʢʦʚ ʠ ʩʪʝʥ, 

ʧʨʦʤʳʚʢʦʡ ʦʢʦʥʥʳʭ ʩʪʝʢʦʣ, ʥʘʪʠʨʢʦʡ ʧʦʣʦʚ, ʦʙʨʘ-

ʙʦʪʢʦʡ ʢʦʚʨʦʚ ʠ ʢʦʚʨʦʚʳʭ ʧʦʢʨʳʪʠʡ ʠ ʧʨʦʪʠʨʢʦʡ 

ʵʣʝʢʪʨʦʘʨʤʘʪʫʨʳ. 

ʇʦʤʠʤʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʦʨʤ, ʩʫʱʝʩʪʚʫʶʪ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʜʘʥʥʳʡ ʚʦʧʨʦʩ. 

ʂ ʧʨʠʤʝʨʫ, ʩʦʛʣʘʩʥʦ ʧ. 8.4 ʄʦʩʢʦʚʩʢʠʭ ʛʦʨʦʜ-

ʩʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ çɻʦʩʪʠʥʠʮʳè (ʄɻʉʅ 

4.16-98), ʫʪʚʝʨʞʜʝʥʥʳʭ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʦʪ 04.08.1998 N 600, ʞʠʣʘʷ ʯʘʩʪʴ 

consultantplus://offline/ref=13F0C7F7B1876BAA6BA37C91B3C9DE3D1A811AE4E21FAE921CBB2FDE3E160BCF71BA58FEF18B0A5AFD90B1E307R2y4L
consultantplus://offline/ref=13F0C7F7B1876BAA6BA36384B6C9DE3D19801AE9E717F39814E223DC391954CA64AB00F3F89C1559E18CB3E2R0yFL
consultantplus://offline/ref=13F0C7F7B1876BAA6BA37C91B3C9DE3D11821FEDE117F39814E223DC391954D864F30CF3F1821558F4DAE2A7532099DC0E6279C02894A1RDy7L
consultantplus://offline/ref=13F0C7F7B1876BAA6BA37C91B3C9DE3D11821FEDE117F39814E223DC391954D864F30CF3F085175DF4DAE2A7532099DC0E6279C02894A1RDy7L
consultantplus://offline/ref=13F0C7F7B1876BAA6BA37D9CA5A58B6E158718E9E318AE921CBB2FDE3E160BCF63BA00F2F182105BFD85E7B2427894D5197D7ADC3496A0DFRCy8L


ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 67 

ʛʦʩʪʠʥʠʮʳ ʠ ʦʩʥʦʚʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʩʦʙʫʶ ʟʘʱʠʪʫ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʥʝ-

ʞʝʣʘʪʝʣʴʥʳʭ ʟʘʧʘʭʦʚ ʦʪ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ, ʨʝ-

ʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʜʨʫʛʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪ.ʜ. 

ʀʩʭʦʜʷ ʠʟ ʧ. 15.2 ʈʄɼ 31-03-2008 çʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʟʜʘʥʠʡ 

ʛʦʩʪʠʥʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʦʪʝʣʝʡ ʠ ʢʝʤʧʠʥʛʦʚ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝè (ʦʜʦʙʨʝʥʳ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʂʦʤʠʪʝʪʘ ʧʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʪ 20.06.2008 N 175) ʩʠ-

ʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʧʦʤʝʱʝʥʠʡ ʛʦʩʪʠʥʠʮ ʠ ʤʦʪʝʣʝʡ ʜʦʣʞʥʳ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʜʦʧʫʩʪʠʤʳʝ ʫʩʣʦʚʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʠ 

ʧʨʘʚʠʣʘʤʠ: ʜʣʷ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ 30494 ʠ ʉʘʥʇʠʅ 2.1.2.2645-10, ʘ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ (ʧʦʤʝʱʝʥʠʡ ʩ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ) - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅ 

2.2.4.548-96. 

ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʛʦʩʪʠʥʠʮ 

(ʦʪʝʣʝʡ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ[5]: 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʝʥʪʠʣʷʮʠʠ, ʩʠʩʪʝʤʳ ʢʦʥʜʠ-

ʮʠʦʥʠʨʦʚʘʥʠʷ, ʪʝʧʣʦ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʵʣʝʢʪʨʦʩʝ-

ʪʝʡ, ʢʘʥʘʣʠʟʘʮʠʠ, ʦʪʦʧʣʝʥʠʷ; 

- ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘ-

ʥʘʤʠ; 

- ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʠʭ ʫʩʪʨʘʥʝʥʠʝ. 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʩʠʩʪʝʤ ʧʦ-

ʞʘʨʦʪʫʰʝʥʠʷ; 

- ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʦʢʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʩʝʪʠ, ʪʝʣʝʚʠʜʝʥʠʷ, ʪʝʣʝʬʦʥʘ, ʠʥʪʝʨʥʝʪʘ, 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʬʪʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ [7] ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʠ 

ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʩʪʠʥʠʮ (ʦʪʝʣʝʡ) ʧʨʝʜʩʪʘ-

ʚʠʤ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
ʈʠʩʫʥʦʢ 2 - ʂʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʠ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ ʛʦʩʪʠʥʠʮ (ʦʪʝʣʝʡ) 

 

ʇʦ ʨʠʩʫʥʢʫ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ 

ʘʚʘʨʠʡ ʠ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʥʞʝ-

ʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʩʪʠʥʠʮ (ʦʪʝ-

ʣʝʡ), ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ, ʢʘʥʘʣʠʟʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʚ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʛʦʩʪʠʥʠʮ 

(ʦʪʝʣʝʡ). 

ʂ ʬʫʥʢʮʠʷʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʛʦʩʪʠʥʠʮ (ʦʪʝʣʷ) ʚʭʦʜʷʪ ʨʝʛʫʣʷʨʥʦʝ, ʩʦʛʣʘʩʥʦ 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʛʨʘʬʠʢʘ, ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʩʘʥʠʪʘʨʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʝʣʷ ʠ ʧʨʠ-

ʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʲʝʢʪʦʚ ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʥʝʰʥʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʙʩʣʫʞʠ-

ʚʘʝʤʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ, ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʚʦʜʠʤʳʭ ʩʣʫʞʙʦʡ ʨʘʙʦʪ ʠ 

ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʦʢ ʘʢʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ ʦʪʝʣʷ (ʛʦʩʪʠʥʠʮʳ): 

- ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʪʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ ʫʩʣʦʚʠʡ, 

ʦʪʚʝʯʘʶʱʠʭ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, 

˾Ύ͒м; 
ͤ͊ͪͯ΄͔͙͔ͤ 
͙͔ͫͫͭͣ 
͔͙͔ͦͭͦͨͤ͡; 

35%

˾Ύ͒м; 
ͤ͊ͪͯ΄͔͙͔ͤ 
͔͙͋ͦͨ͊ͫͭͤͦͫͭ͘; 

9%

˾Ύ͒м; 
ͤ͊ͪͯ΄͔͙͔ͤ 
͍͔͙ͤͭ͡Ύͼͣͣ; 

19%
˾Ύ͒м; 

ͤ͊ͪͯ΄͔͙͔ͤ 
͚ͨͦ͗͊ͪͤͦ 

͔͙͋ͦͨ͊ͫͭͤͦͫͭ͘; 
11%

˾Ύ͒м; 
͍ͦͫͭ͊ͤͦ͊͟ 
͙͡ͺ͍ͭͦ; 9%

˾Ύ͒м; 
ͤ͊ͪͯ΄͔͙͔ͤ 
͍͔͙ͦ͒ͦͫͤ͊͋͗ͤ
Ύ; 17%
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- ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʦʪʝʣʷ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʪʘʨʠʬʦʚ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʥʜʘʨʪʦʚ ʢʘ-

ʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

 ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʝʟʘʚʘ-

ʨʠʡʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʣʝʢʩʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɺʩʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʦʚʦ-

ʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. ʕʪʦʪ ʘʩʧʝʢʪ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʚʝʜʴ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ 

ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʛʨʦʟʠʪʴ ʰʪʨʘʬʘʤʠ ʩʦʙʩʪʚʝʥʥʠʢʫ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ[2]. 

 ʕʢʩʧʣʫʘʪʘʮʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʟʜʘʥʠʷ. ʕʪʦ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ, ʢʦʥʪʨʦʣʴ ʟʘ ʠʥʞʝʥʝʨʥʳʤʠ 

ʩʝʪʷʤʠ ʠ ʠʭ ʧʣʘʥʦʚʳʡ, ʩʝʟʦʥʥʳʡ ʦʩʤʦʪʨ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ.  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʦʝ ʥʘʨʷʜʫ ʩ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʠ ʨʝʤʦʥʪʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚʢʣʶ-

ʯʘʝʪ ʦʬʦʨʤʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ, ʠ ʜʦʧʫʩʢʦʚ, ʣʠʮʝʥʟʠʡ ʥʘ ʨʘʙʦʪʫ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʚʠʜʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʘʤ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ[3]. 

ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ[6]: 

- ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ (ʢʦʪʝʣʴʥʳʝ); 

- ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʠ ʚʦʟʜʫʭʦ-

ʚʦʜʳ; 

- ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

- ʩʠʣʦʚʳʝ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʰʢʘʬʳ; 

-ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʣʦʢʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʢʦʚ. 

ɺʩʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʩʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢ-

ʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘ-

ʥʠʶ ɿʘʢʘʟʯʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩ-

ʧʦʨʷʜʢʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʙʲʸʤ ʨʘʙʦʪ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʶ-

ʱʠʡ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʚʭʦʜʠʪ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʠ ʨʝʤʦʥʪʘ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ[6]: 

- ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ ʠ ʧʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, 

ʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʛʨʝʛʘʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʚʦ-

ʜʦʧʦʜʛʦʪʦʚʢʠ; 

- ʧʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥ-

ʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʨʷʤʦʛʦ ʜʝʡ-

ʩʪʚʠʷ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʱʠʪ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

- ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʞʠ-

ʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʝʣʴʥʦʡ; 

- ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʯʠʭ 

ʩʨʝʜ; 

- ʧʣʘʥʦʚʳʝ ʚʥʫʪʨʝʥʥʠʝ ʦʩʤʦʪʨʳ ʧʘʨʦʚʦʛʦ ʠ ʚʦ-

ʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʢʦʪʣʦʚ, ʜʝʘʵʨʘʪʦʨʘ; 

- ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʟʘʜʘʥ-

ʥʦʛʦ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʭ ʠʥʞʝʥʝʨʥʳʭ ʩʠ-

ʩʪʝʤ; 

- ʧʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɸʉʇʉ, 

ʵʣʝʢʪʨʦʩʝʪʝʡ; 

- ʧʨʦʚʝʨʢʘ ʘʚʘʨʠʡʥʦʛʦ ʟʘʧʘʩʘ ʪʦʧʣʠʚʘ ʠ ʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʪʝʭʥʠʯʝʩʢʠʡ ʘʫʜʠʪ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ. 

ʇʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʟʘʧʦʣʥʷʝʪʩʷ ʞʫʨʥʘʣ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʲʝʢʪʘ, ʘ 

ʪʘʢʞʝ ʝʞʝʤʝʩʷʯʥʦ ʦʬʦʨʤʣʷʶʪʩʷ ʘʢʪʳ ʩʜʘʯʠ-ʧʨʠ-

ʝʤʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʤʧʘʥʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʩʧʝʨʝʙʦʡ-

ʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨ-

ʥʳʭ ʩʠʩʪʝʤ ʟʜʘʥʠʷ ʟʘʢʘʟʯʠʢʘ[3]. 

ʈʝʟʫʣʴʪʘʪ ʵʪʦʡ ʨʘʙʦʪʳ ʥʝ ʚʠʜʝʥ ʢʣʠʝʥʪʫ, ʦʜ-

ʥʘʢʦ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʪʝʢʫʱʠʡ, ʧʣʘʥʦʚʳʡ ʨʝʤʦʥʪʳ 

ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʟʜʘʥʠʷ ʚʣʠʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʙʝʟʘʚʘʨʠʡ-

ʥʦʩʪʴ ʩʪʨʦʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʠ-

ʩʪʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ[5]: 

- ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ ʟʘʪʝʤ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥ-

ʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

-ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ; 

- ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʣʘʥʦʚʳʭ, ʘ ʪʘʢʞʝ 

ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ; 

-ʦʨʛʘʥʠʟʘʮʠʷ ʧʣʘʥʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʬʠʩ-

ʥʳʭ, ʪʦʨʛʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʩʢʠʭ ʧʦ-

ʤʝʱʝʥʠʡ; 

- ʘʚʘʨʠʡʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

-ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʢʣʠʝʥʪʘ ʧʝʨʝʜ ʢʦʥ-

ʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ; 

- ʫʩʣʫʛʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʦʛʦ ʢʦʥʩʘʣʪʠʥʛʘ; 

- ʨʘʟʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʣʠ ʨʝ-

ʤʦʥʪʫ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ (ʚʳʧʦʣʥʝʥʠʝ ʟʘʷʚʦʢ); 

- ʫʧʨʘʚʣʝʥʠʝ ʩʫʙʧʦʜʨʷʜʥʳʤʠ ʨʘʙʦʪʘʤʠ. 

ʇʦ ʧʨʘʚʫ, ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ 

ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠʥʞʝʥʝʨʥʳʭ ʩʠ-

ʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʡ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʙʩʣʫʞʠʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʟʜʘʥʠʷ 

ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ[2]: 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʣʝʢʪʨʦʩʝʪʝʡ (ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʷ ʠ ʵʣʝʢʪʨʦʦʩʚʝʱʝʥʠʷ); 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʪʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʪʝʡ ɻɺʉ, ʍɺʉ, ʚʦʜʦʦʪʚʝʜʝ-

ʥʠʷ (ʢʘʥʘʣʠʟʘʮʠʠ); 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠ-

ʦʥʠʨʦʚʘʥʠʷ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʣʘʙʦʪʦʯʥʳʭ ʩʠʩʪʝʤ; 
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- ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʬʪʦʚ ʠ ʵʩʢʘʣʘʪʦʨʦʚ; 

- ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʟʜʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ[2]: 

- ʧʣʘʥʦʚʳʝ (ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʥʝʜʝʣʶ) - ʦʮʝʥʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʧʦʤʝʱʝʥʠʡ, ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡ-

ʩʪʚʘ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʝʨʝʢʨʳʪʠʡ, ʩʪʝʥ, ʢʨʦʚʣʠ ʥʘ 

ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʝ ʧʨʦʪʝʯʝʢ, ʜʝʬʦʨʤʘʮʠʡ, ʣʝʜʷ-

ʥʳʭ ʥʘʨʦʩʪʦʚ, ʘ ʪʘʢ ʞʝ ʠʥʳʭ ʜʝʬʝʢʪʦʚ; 

- ʚʥʝʧʣʘʥʦʚʳʝ - ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʪʨʦʝʥʠʷ ʠʣʠ ʝʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʚʨʝʞʜʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʭʠʡʥʳʭ ʷʚʣʝʥʠʡ, ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʘʚʘʨʠʡ ʠ ʪ.ʧ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʦʩʤʦʪʨʦʚ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ɾʫʨʥʘʣʝ ʫʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʤʦʪʨʘ. 

- ʦʙʱʠʝ - ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ, ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʜʘʥʠʷ ʚ ʮʝ-

ʣʦʤ, ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʤʝʱʝʥʠʡ, 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʦʤʝʱʝʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ, ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳ-

ʷʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢ ʞʝ ʛʦʪʦʚ-

ʥʦʩʪʠ ʮʝʣʠʢʦʤ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʢ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʨʝʜʩʪʦʷʱʠʡ ʧʝʨʠʦʜ - ʧʨʦʠʟʚʦ-

ʜʷʪʩʷ 2 ʨʘʟʘ ʚ ʛʦʜ: ʚʝʩʥʦʡ ï ʦʩʝʥʴʶ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʪʦʨʛʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʙʠʟʥʝʩ-ʮʝʥʪʨʦʚ, ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ[4].  

ʀ ʵʪʦʤʫ ʝʩʪʴ ʦʙʲʷʩʥʝʥʠʝ, ʚʝʜʴ ʪʦʣʴʢʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʳ ʩʤʦʛʫ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʥʝ ʚʳ-

ʭʦʜʠʣʠ ʠʟ ʩʪʨʦʷ ʩʠʩʪʝʤʳ, ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʙʳʣ ʧʦʣʥʦ-

ʩʪʴʶ ʠʩʢʣʶʯʝʥ ʠʣʠ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ 

ʧʦʣʦʞʝʥʠʡ, ʦʜʥʦʟʥʘʯʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʦ-

ʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ: 

ʢʪʦ, ʢʦʛʜʘ ʠ ʢʘʢ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʤʦʥʪ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʩʪʨʦʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʪʦ ʥʝʩʝʪ ʟʘ ʵʪʦ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ[1]. 
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CONSTRUCTION OF AN OBJECT -ORIENTED MODEL OF A SUBSCRIBER ACCOUNTING 

INFORMATION SYSTEM  

 

ɸʥʥʦʪʘʮʠʷ:  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʜʣʷ ʪʝ-

ʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʇʆ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʚʩʝʭ ʜʠʘ-

ʛʨʘʤʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ.  

Abstract:  

This article describes the developed information system for registering subscribers for a telecommunication 

company, as well as the rationale for choosing software. The construction of all diagrams of an object-oriented 

model of subscriber accounting IS using the selected software is carried out. 
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ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʝʪ ʘʙʦʥʝʥʪʦʚ, ʤʦʜʝʣʴ ʘʥʘ-

ʣʠʟʘ, ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ, Visual Paradigm.  
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ʆʧʠʩʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʘʙʦʥʝʥʪʦʚ 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ 

ʧʦʟʚʦʣʠʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʜʝʨʞʢʦʡ ʘʙʦʥʝʥʪʦʚ. ʀʉ 

ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʩʠʩʪʝʤʦʡ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ ʢʦʤʧʘʥʠʠ, ʦʪʢʫʜʘ 

ʙʫʜʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʦʚʳʭ ʘʙʦ-

ʥʝʥʪʘʭ.  

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʙʫʜʫʪ: ʠʥʞʝʥʝʨʳ, ʩʠʩʪʝʤʥʳʝ ʘʜ-

ʤʠʥʠʩʪʨʘʪʦʨʳ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦ-

ʥʝʥʪʦʚ. 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʪʝʣʝʬʦʥʥʦʡ ʢʦʤʧʘʥʠʠ. ʍʨʘʥʠʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʙʦʥʝʥʪʘʭ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦʥʝʥʪʦʚ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʚʝ-

ʜʝʥʠʷ ʦʙ ʘʙʦʥʝʥʪʝ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʩʠʩʪʝʤʝ. ʀʥʞʝ-

ʥʝʨʳ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʘ-

ʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ (ʟʘʚʦʜʠʪʴ, ʫʜʘʣʷʪʴ, 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ) ʧʦʜʢʣʶʯʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʝʪ ʠʟʤʝʥʝʥʠʷ 

ʜʘʥʥʳʭ ʦʙ ʘʙʦʥʝʥʪʝ. ʀʥʞʝʥʝʨ ʤʦʞʝʪ ʧʦʤʝʯʘʪʴ ʢʘ-

ʢʦʝ-ʣʠʙʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʟ ʜʘʥʥʳʭ ʦʙ ʘʙʦʥʝʥʪʝ ʢʘʢ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʢʘʢ ʧʦʜ-

ʢʣʶʯʝʥʥʦʝ. 

ʊʘʙʣʠʮʘ 1.  

ɻʣʦʩʩʘʨʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʀʥʞʝʥʝʨ (Engineer) 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ. ʆʙʨʘʙʘʪʳʚʘʝʪ ʟʘʷʚʢʫ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. ʇʦʤʝʯʘʝʪ ʧʦʜʢʣʶʯʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʟʘʢʘʟʘ. ɼʝʤʦʥʪʠʨʫʝʪ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʣʫʯʘʝ ʦʪʤʝʥʳ ʟʘʢʘʟʘ.  

ʉʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

(System Administrator) 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʚʦʜʠʪ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʚ ʩʠʩʪʝʤʫ ʠ ʧʦʜʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʫʛʠ. ʄʦʞʝʪ ʧʝʨʝʢʣʶʯʘʪʴ ʠ ʦʪ-

ʢʣʶʯʘʪʴ ʫʩʣʫʛʠ ʚ ʨʘʤʢʘʭ ʪʘʨʠʬʦʚ. 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ 

ʢʣʠʝʥʪʦʚ (Customer Support 

Specialist) 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ. ʉʦʧʨʦʚʦʞʜʘʝʪ ʘʙʦʥʝʥʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʭ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʩ ʢʦʤʧʘʥʠʝʡ. ʇʦʣʫʯʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʢʘʟʘʭ. ʉʦ-

ʟʜʘʝʪ ʟʘʷʚʢʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʝʧʦʣʘʜʦʢ. ʄʝʥʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʙʦʥʝʥʪʘʭ ʚ 

ʩʠʩʪʝʤʝ. 

ʊʘʨʠʬ (Rate) 

ʅʘʙʦʨ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʝʪ ʢʣʠʝʥʪ. ɸ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠʭ 

ʧʦʜʢʣʶʯʘʝʪ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝʤ. ɺʳʙʨʘʥʥʳʝ ʫʩʣʫʛʠ ʦʪʦʙʨʘ-

ʞʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʙʦʥʝʥʪʝ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ (Equipment) 
ʊʝʣʝʬʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʭʨʘʥʝʥʠʠ. ʄʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ ʚ 

ʟʘʷʚʢʝ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʟʚʘʥʠʝʤ. 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʡ ʤʦʜʝʣʠ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ Visual Par-

adigm Version16.0 ð ʩʨʝʜʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʝ UML. ʆʩʥʦʚ-

ʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʇʆ ʷʚʣʷʶʪʩʷ: 

¶ ʙʝʩʧʣʘʪʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 30 ʜʥʝʡ. 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʜʘʥʥʦʝ ʇʆ ʥʘ 
ʢʦʤʧʴʶʪʝʨʳ ʩ ʦʧʝʨʘʮʠʦʥʥʦʝ ʩʠʩʪʝʤʦʡ Mac OS. 

¶ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʣʘʪʬʦʨʤʝʥʥʦʡ. 

¶ ʚʳʙʦʨ ʧʨʝʜʣʘʛʘʝʤʳʡ ʵʪʠʤ ʧʨʦʜʫʢʪʦʤ ʜʦ-
ʚʦʣʴʥʦ ʰʠʨʦʢ. 

ɼʘʥʥʘʷ ʩʨʝʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʧʨʦʨʘʙʦ-

ʪʘʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʘʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ. ʋ 

ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʚʩʪʨʦʝʥʥʘʷ ʩʧʨʘʚʢʘ. ʉʨʝʜʘ ʧʦʟʚʦ-

ʣʷʝʪ ʤʦʜʫʣʴʥʦ ʧʦʜʢʣʶʯʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦ-

ʜʠʪʴ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʟ ʩʤʝʥʳ 

ʩʨʝʜʳ.  

ʂʦʥʩʪʨʫʢʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩʦ 

ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʠʤʠ ʢʘʢ Visual Studio, 

Eclipse, Borland JBuilder, NetBeans/Sun ONE, IntelliJ 

IDEA, Oracle JDeveloper, BEA WebLogic Workshop. 

ʊʘʢ ʞʝ ʥʝʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʪʦ ʯʪʦ ʩʨʝʜʘ ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʢʦʜʦʛʝʥʝʨʘʮʠʶ ʠ ʫʤʝʝʪ ʨʝʚʝʨʩʠʨʦʚʘʪʴ ʢʦʜ. 

ɻʝʥʝʨʠʨʫʝʪ: Java, C++, CORBA IDL, PHP, XML 

Schema, Ada, Python, C#, VB .NET, Object Definition 

Language (ODL), Flash ActionScript, Delphi, Perl, Ob-

jective-C, and Ruby. ʈʝʚʝʨʩʠʨʫʝʪ: Java, C++, 

CORBA IDL, PHP, XML Schema, Ada, Python, C#, 

Java class, .NET dll and exe, JDBC. 

ʏʘʩʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʨʘʙʦʪʫ ʩ 

ɹɼ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʠ ʙʦʣʴʰʦʡ 

ʩʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʧʨʦʚʘʡʜʝʨʳ ʠ ʨʘʙʦʪʘʪʴ ʩʦ ʩʪʦʨʦʥ-

ʥʠʤʠ ɹɼ. ɺ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʚʭʦʜʷʪ: MySQL, MS 

SQL Server, Oracle, HSQL, Sybase ASE, Sybase SQL 

Anywhere, PostgreSQL, CloudScape/Derby, DB2, 

Ingres, OpenEdge, Informix, Firebird, FrontBase, 

Cache, SQLite. ɺʚʠʜʫ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-

ʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
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ʄʦʜʝʣʴ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʘʙʦ-

ʥʝʥʪʦʚ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝ-

ʯʠʩʣʝʥʳ ʚʩʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ: ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦʥʝʥʪʦʚ, 

ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʠʥʞʝʥʝʨ.  

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʩʮʝʥʘ-

ʨʠʝʚ ʧʦʚʝʜʝʥʠʷ, ʧʨʝʮʝʜʝʥʪʦʚ) ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʠʩʪʝʤʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɼʘʥʥʘʷ ʜʠʘ-

ʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʝʨʦʚ, ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  

 

ʄʦʜʝʣʴ ʘʥʘʣʠʟʘ 
ʄʦʜʝʣʴ ʘʥʘʣʠʟʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʜʠʘʛʨʘʤʤ: ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ, ʜʠʘʛʨʘʤʤʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʨʘʤʤʫ ʢʦʦʧʝʨʘʮʠʡ, ʢʦʥ-

ʚʝʨʪʠʨʦʚʘʥʥʫʶ ʠʟ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ.  

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ 
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ʅʘ ʈʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ çʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ ʥʘ 

ʫʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷè.

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ çʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷè 
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ʅʘ ʈʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝ-

ʨʘʮʠʡ ʧʦ ʧʨʦʮʝʩʩʫ çʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ ʥʘ ʫʩʪʘ-

ʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷè.  

 
ʈʠʩʫʥʦʢ 5 ï ɼʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʡ ʧʦ ʧʨʦʮʝʩʩʫ çʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷè 

 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʦʪ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʧʝʨʚʦʡ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʪʨʝ-

ʙʦʚʘʥʠʡ) ʩʠʩʪʝʤʳ, ʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʪʦʨʦʡ ð ʠʭ 

ʫʪʦʯʥʝʥʠʶ ʩ ʫʯʝʪʦʤ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʘʨ-

ʭʠʪʝʢʪʫʨʳ) ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʬʦʨ-

ʤʘʣʴʥʳʡ ʠ ʩʧʝʮʠʬʠʯʥʳʡ ʷʟʳʢ ï ʷʟʳʢ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ. 

ʄʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʄʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʜʠʘ-

ʛʨʘʤʤʫ ʢʣʘʩʩʦʚ, ʜʠʘʛʨʘʤʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘ-

ʛʨʘʤʤʫ ʘʚʪʦʤʘʪʦʚ. ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘ-

ʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʩ ʫʢʘʟʘ-

ʥʠʝʤ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ.  
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ʈʠʩʫʥʦʢ 5 ï ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʥʘʟʥʘʯʝʥʠʡ 

ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʜʠʘʛʨʘʤʤʳ.  

ʊʘʙʣʠʮʘ 2.  

ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʦʚ ʜʠʘʛʨʘʤʤʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʣʘʩʩʘ ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʘ 

User 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ (ʠʥʞʝʥʝʨ, ʩʠʩ. ʘʜʤʠʥ., ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦ-

ʥʝʥʪʦʚ). ɿʘ ʠʥʞʝʥʝʨʘʤʠ ʠ ʩʠʩʪʝʤʥʳʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʷʚʢʠ. 

UserType ʇʝʨʝʯʠʩʣʝʥʠʝ. ʊʠʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʚ ʩʠʩʪʝʤʝ. 

PersonalData ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʠʟ. ʣʠʮʝ. 

Contacts ʂʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʬʠʟ. ʣʠʮʘ. 

Abonent 
ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʜʣʷ ʫʯʝʪʘ 

Service 
ʂʣʘʩʩ ʫʩʣʫʛ (ʢʦʪʦʨʳʝ ʩʭʦʜʷʪ ʚ ʪʘʨʠʬʳ) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʩʪʘʚʣʷʪʴ ʩʪʘʪʫʩ, 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʫʩʣʫʛʘ ʠʣʠ ʥʝʪ. 

Equipment 
ʂʣʘʩʩ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʩʪʘʚʣʷʪʴ ʩʪʘʪʫʩ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ ʠʣʠ ʥʝʪ. 

AbonentImporter 
ʀʤʧʦʨʪʝʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʙʦʥʝʥʪʝ ʠʟ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʀʉ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. 

AbonentArchiver ɸʨʭʠʚʘʪʦʨ ʘʙʦʥʝʥʪʦʚ, ʧʝʨʝʥʦʩʠʪ ʘʙʦʥʝʥʪʦʚ ʚ ʘʨʭʠʚ. 

Task ʆʙʱʠʡ ʢʣʘʩʩ ʟʘʷʚʢʠ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʧʦʣʷ. 

ServiceTask ɿʘʷʚʢʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʩʣʫʛ ʩʚʷʟʠ (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ɸʊʉ). 

EquipmentTask ɿʘʷʚʢʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʫʩʪʘʥʦʚʢʘ,ʜʝʤʦʥʪʘʞ). 

TaskManager 
ʄʝʥʝʜʞʝʨ ʟʘʷʚʦʢ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʷʚʢʠ ʠ ʥʘʟʥʘʯʘʪʴ ʠʩʧʦʣʥʠʪʝ-

ʣʝʡ. 

TaskCreator ʀʥʪʝʨʬʝʡʩʥʳʡ ʢʣʘʩʩ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʘʷʚʦʢ. 

ServiceTaskCreator ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʩʣʫʛ ʩʚʷʟʠ. 

EquipmentTaskCreator ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʷʚʢʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

TaskTracker ʊʨʝʢʝʨ ʟʘʷʚʢʠ. ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʟʘʷʚʢʦʡ 

ServiceTaskTracker ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʟʘʷʚʢʦʡ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʩʣʫʛ ʩʚʷʟʠ. 

EquipmentTaskTracker ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʟʘʷʚʢʦʡ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʅʘ ʈʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ çʇʦʜʜʝʨʞʢʘ ʘʙʦʥʝʥʪʘè. 

ʇʦ ʚʝʨʪʠʢʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʫʶ-

ʱʠʝ ʣʠʮʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ. 

 
ʈʠʩʫʥʦʢ 6 ï ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʮʝʩʩʫ çʇʦʜʜʝʨʞʢʘ ʘʙʦʥʝʥʪʘè 

 

ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʘʙʦʥʝʥʪ ʦʧʠʩʳ-

ʚʘʝʪ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦʥʝʥʪʦʚ ʩʚʦʶ 

ʧʨʦʙʣʝʤʫ. ʉʧʝʮʠʘʣʠʩʪ ʧʨʠʥʠʤʘʝʪ ʞʘʣʦʙʫ ʠ ʦʮʝʥʠ-

ʚʘʝʪ, ʤʦʞʝʪ ʣʠ ʦʥ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ. ɽʩʣʠ ʤʦʞʝʪ ʨʝ-

ʰʠʪʴ, ʪʦ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ, ʦʧʦʚʝ-

ʱʘʝʪ ʘʙʦʥʝʥʪʘ ʦ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ, ʠ ʧʨʦʮʝʩʩ ʟʘ-

ʚʝʨʰʘʝʪʩʷ. ɽʩʣʠ ʞʝ ʥʝ ʤʦʞʝʪ ʨʝʰʠʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦ-

ʙʣʝʤʳ ʩʦʟʜʘʝʪ ʟʘʷʚʢʫ ʣʠʙʦ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʣʠʙʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʫʛ ʚ ʪʘʨʠʬʘʭ. 

ɽʩʣʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʘʪ ʩ 

ʘʙʦʥʝʥʪʦʤ ʠ ʟʘʪʝʤ ʟʘʷʚʢʫ ʚ ʦʙʨʘʙʦʪʢʫ ʙʝʨʝʪ ʠʥʞʝ-

ʥʝʨ. ʈʝʰʠʚ ʧʨʦʙʣʝʤʫ, ʠʥʞʝʥʝʨ ʦʧʦʚʝʱʘʝʪ ʦʙ ʦʙʨʘ-

ʙʦʪʢʝ ʟʘʷʚʢʠ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦʥʝʥʪʦʚ 

ʦʧʦʚʝʱʘʝʪ ʘʙʦʥʝʥʪʘ, ʠ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘʝʪʩʷ. ɺ ʩʣʫ-

ʯʘʝ ʝʩʣʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʫʛ, 

ʪʦ ʝʸ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. ʇʦ-

ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʟʘʷʚʢʦʡ, ʪʘʢʞʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʦʧʦʚʝʱʝʥʠʝ ʘʙʦʥʝʥʪʘ, ʠ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘ-

ʝʪʩʷ. 

ʅʘ ʈʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘ-

ʪʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

 
ʈʠʩʫʥʦʢ 7 ï ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʦʚ 
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ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʛʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʠʩʘ-

ʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʫʶ ʤʦ-

ʜʝʣʴ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʪ. ʝ. ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʣʦʛʠʯʝ-

ʩʢʫʶ ʤʦʜʝʣʴ. ʉʪʦʠʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʩʦʟʜʘʪʴ ʤʦ-

ʜʝʣʴ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʵʪʦʤʫ. 

ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ 

ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʜʠʘ-

ʛʨʘʤʤʫ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʠʘʛʨʘʤʤʫ ʨʘʟʚʝʨʪʳʚʘʥʠʷ. 

ʅʘ ʈʠʩʫʥʢʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ. 

 
ʈʠʩʫʥʦʢ 8 ð ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

 

ʅʘ ʈʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ. 

 

ʈʠʩʫʥʦʢ 9 ð ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʚʩʝ 

ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʥʘ ʜʠʘ-

ʛʨʘʤʤʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʠ ʜʦʧʦʣʥʝʥʳ ʪʘʢʠʤʠ ʫʟʣʘʤʠ, 

ʢʘʢ: 

¶ Backend, ʩʦʜʝʨʞʘʱʠʡ ʛʣʘʚʥʳʡ ʩʝʨʚʝʨ ʩʠ-
ʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ. 

¶ Database, ʩʦʜʝʨʞʘʱʠʡ ʩʝʨʚʝʨ ʩ ʥʝʦʙʭʦʜʠ-
ʤʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

¶ Frontend, ʩʦʜʝʨʞʘʱʠʡ ʤʦʜʫʣʠ, ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʫʶʱʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʩʝʨʚʝʨ ʩʘʡʪʘ. 

ʊʘʢʞʝ ʥʘ ʩʭʝʤʝ ʦʪʨʘʞʝʥʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩ Frontend. ɸ Frontend 

ʫʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʯʝʨʝʟ 

ʧʨʦʪʦʢʦʣ HTTP. ʉʚʷʟʴ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ ODBC. 

 

 

  



ζColloquium - journal Ȼ# 1(53),2020 / TECHNICAL SCIENCE 77 

ʋɼʂ 004 

ʉʘʬʘʨʦʚʘ ʀʨʠʥʘ ʀʛʦʨʝʚʥʘ 

ʩʪʫʜʝʥʪ 

2 ʢʫʨʩ, ʤʘʛʠʩʪʨʘʪʫʨʘ, ʠʥʩʪʠʪʫʪ çʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè 

ʄʀʈʕɸ ð ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 
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DESIGNING A DATABASE OF A SUBSCRIBER ACCOUNTING INFORMATION SYSTEM  

 

ɸʥʥʦʪʘʮʠʷ:  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʜʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ, 

ʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʙʘʟ ʜʘʥʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʪʝʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ.  

Abstract:  

This article describes the subject area of the developed information system for accounting subscribers for a 

telecommunications company. The conceptual, logical and physical databases of subscriber accounting infor-

mation systems using the selected software are being built and the contents of the database with test data are 

demonstrated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʥʮʝʧʪʫʘʣʴ-

ʥʘʷ ʤʦʜʝʣʴ, ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, ʚʥʝʰʥʠʡ ʢʣʶʯ, ʨʦ-

ʜʠʪʝʣʴ, ʧʦʪʦʤʦʢ, ʩʫʱʥʦʩʪʴ, ʘʪʨʠʙʫʪ.  

Keywords: information system, databases, software, conceptual model, logical model, physical model, iden-

tifier, primary key, foreign key, parent, descendant, entity, attribute. 

 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 
ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʠ ʙʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʘʙʦʥʝʥʪʦʚ ʪʝʣʝ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ 

ʫʩʣʫʛʠ ʬʠʟʠʯʝʩʢʠʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʃʶʙʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʄʦʩʢʚʳ: ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʠʥʪʝʨʥʝʪʘ, 

ʮʠʬʨʦʚʦʛʦ ʊɺ, ʪʝʣʝʬʦʥʠʠ, ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʚʠʜʝʦ-

ʥʘʙʣʶʜʝʥʠʷ, ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ ð 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʩʚʷʟʠ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʘʙʦʥʝʥʪʦʚ, ʫʩʪʘʥʦʚʢʘ ʪʝʣʝʬʦʥʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʚʟʘʠʤʦʨʘʩʯʝʪʳ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥ-

ʪʘʤʠ. 

ʉ ʩʠʩʪʝʤʦʡ ʧʨʝʜʩʪʦʠʪ ʨʘʙʦʪʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʢʘʪʝʛʦʨʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

¶ ʉʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ð ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʘʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʫʛ. 

¶ ʀʥʞʝʥʝʨ - ʦʪʚʝʯʘʝʪ ʟʘ ʫʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʘʙʦʥʝʥʪʘʤ. 

¶ ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʙʦʥʝʥʪʦʚ ð ʩʦ-

ʧʨʦʚʦʞʜʘʝʪ ʘʙʦʥʝʥʪʦʚ ʢʦʤʧʘʥʠʠ, ʬʦʨʤʠʨʫʝʪ ʟʘ-

ʷʚʢʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥʠʝ 

ʫʩʣʫʛ. 

ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʙʲʝʢʪʳ: 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ ð ʫʯʝʪʥʳʝ ʜʘʥ-

ʥʳʝ ʦʙ ʘʙʦʥʝʥʪʝ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʣʫʛʝ ð ʜʘʥʥʳʝ ʦʙ ʫʩʣʫ-

ʛʘʭ ʢʦʤʧʘʥʠʠ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ð ʜʘʥʥʳʝ ʦ 

ʧʦʜʢʣʶʯʘʝʤʦʤ ʢʦʤʧʘʥʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

¶ ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʧʝʨʩʦʥʘʣʴ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʘʷʚʢʘʭ ð ʜʘʥʥʳʝ ʦ ʟʘʷʚʢʝ 

ʥʘ ʠʩʧʦʣʥʝʥʠʝ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ð ʜʘʥʥʳʝ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʠʩʪʝʤʳ. 

ɺ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʶ: 

1. ɸʙʦʥʝʥʪ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 
ʦʙʦʨʫʜʦʚʘʥʠʠ, ʟʘʚʝʜʝʥʥʫʶ ʚ ʩʠʩʪʝʤʫ. 

2. ɸʙʦʥʝʥʪ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʧʦʜ-
ʢʣʶʯʝʥʥʳʭ ʫʩʣʫʛ. 

3. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘ-
ʚʠʪʴ ʌʀʆ, ʜʘʪʫ ʨʦʞʜʝʥʠʷ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ ʠ ʘʜʨʝʩ. 

4. ɺ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʙʦʥʝʥʪʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦ-
ʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʤʝʥʠ ʘʢʪʠʚʘʮʠʠ ʥʦʤʝʨʘ 

ʠ ʚʨʝʤʝʥʠ ʝʛʦ ʜʝʘʢʪʠʚʘʮʠʠ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

¶ Creately ð ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʠ 

ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 
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¶ Visual Paradigm ð ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʠʟʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

¶ PostgreSQL ð ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ 

ʜʘʥʥʳʭ [1]. 

¶ DataGrip ð ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ 

ʙʘʟʳ ʜʘʥʥʳʭ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʛʣʘʚʥʳʭ (ʦʩʥʦʚʥʳʭ) 

ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ER-ʜʠʘʛʨʘʤʤʳ 

ʚ ʥʦʪʘʮʠʠ ʏʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 - ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ER ʜʠʘʛʨʘʤʤʳ ʚ ʥʦʪʘʮʠʠ ʏʝʥʘ 

 

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ER-ʜʠʘʛʨʘʤʤʳ 

ʉʫʱʥʦʩʪʴ ɸʪʨʠʙʫʪ ʉʚʷʟʴ ʉʫʱʥʦʩʪʴ 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʘʙʦʥʝʥʪʝ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ 

ɺʨʝʤʷ ʘʢʪʠʚʘʮʠʠ  

ɺʨʝʤʷ ʜʝʘʢʪʠʚʘʮʠʠ 

ɺʢʣʶʯʘʝʪ  

 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 1:1 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ 1:{0,N}  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʣʫʛʘʭ 1:{1,N}  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʘ-

ʷʚʢʘʭ 

ʅʘʟʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ 

ʊʠʧ ʟʘʷʚʢʠ 

ʉʪʘʪʫʩ ʟʘʷʚʢʠ 

ɼʘʪʘ ʥʘʯʘʣʘ 

ɼʘʪʘ ʟʘʚʝʨʰʝʥʠʷ 

ɺʢʣʶʯʘʝʪ  

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ 1:{0,N}  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ 1:{0,N}  

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ  

ɼʘʪʘ ʨʦʞʜʝʥʠʷ 

ʌʀʆ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ 

E-mail 

ɸʜʨʝʩ 

ʉʦʜʝʨʞʠʪʩʷ ʚ  

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ  

ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ ɺʢʣʶʯʘʝʪ  ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 1:1 

ʉʦʜʝʨʞʠʪʩʷ ʚ  ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʘʷʚʢʘʭ  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʫʩʣʫʛʘʭ 

ʀʤ ̫

ʆʧʠʩʘʥʠʝ 

ʊʠʧ 

ʉʦʜʝʨʞʠʪʩʷ ʚ  ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ  

ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʀʤ ̫

ʆʧʠʩʘʥʠʝ 

ʊʠʧ 

ʄʦʜʝʣʴ 

ʉʦʜʝʨʞʠʪʩʷ ʚ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʝ  

 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʰʠʨʷʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʩʫʱʥʦʩʪʝʡ ʠʭ ʘʪʨʠʙʫʪʦʚ, ʦʧʠʩʘʥʠʡ 

ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʫʪʦʯʥʷʝʪ ʩʦʩʪʘʚ ʩʫʱʥʦʩʪʝʡ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ [2].  

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 - ʃʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ  

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɹɼ 

ʉʫʱʥʦʩʪʴ ɸʪʨʠʙʫʪ ʇʝʨʚʠʯʥʳʡ 

ʢʣʶʯ (PK) 

ɺʥʝʰʥʠʡ 

ʢʣʶʯ (FK)  

ʊʠʧ 

ʩʚʷʟʠ 

ʉʫʱʥʦʩʪ ɹ

ɸʙʦʥʝʥʪ ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ 

ɼʘʪʘ ʘʢʪʠʚʘʮʠʠ 

ɼʘʪʘ ʜʝʘʢʪʠʚʘʮʠʠ 

ʋʩʣʫʛʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ʇʝʨʩʦʥʘʣʴ-

ʥʳʝ ʜʘʥʥʳʝ 

 

ʋʩʣʫʛʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

 

1:1 ʇʝʨʩʦʥʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ 

ɿʘʷʚʢʘ 

1:{1,N}  ʋʩʣʫʛʠ 

1:{0,N}  ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʇʝʨʩʦʥʘʣʴ-

ʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʀʤ ̫

ʌʘʤʠʣʠʷ 

ʆʪʯʝʩʪʚʦ 

ɼʘʪʘ ʨʦʞʜʝʥʠʷ 

ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ 

ɸʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦ-

ʯʪʳ 

ɸʜʨʝʩ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ð 1:1 ʇʦʣʴʟʦʚʘʪʝʣʴ 

ɸʙʦʥʝʥʪ 

ɿʘʷʚʢʘ ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʀʤ ̫

ʆʧʠʩʘʥʠʝ 

ʊʠʧ 

ʉʪʘʪʫʩ 

ɼʘʪʘ ʥʘʯʘʣʘ 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ 

ɸʙʦʥʝʥʪ 

ʀʩʧʦʣʥʠʪʝʣʴ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ʀʩʧʦʣʥʠʪʝʣʴ 

ɸʙʦʥʝʥʪ 

 

1:{0,N}  

 

ʇʦʣʴʟʦʚʘʪʝʣʴ 

ɸʙʦʥʝʥʪ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʃʦʛʠʥ 

ʇʘʨʦʣʴ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ʇʝʨʩʦʥʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ 

 

ʊʠʧ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ 

1:1 

 

1:{0,N}  

1:{0,N}  

 

 

ʇʝʨʩʦʥʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ 

ɿʘʷʚʢʘ 

ʊʠʧʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 
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ʊʠʧʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʅʘʟʚʘʥʠʝ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ð 1:{0,N}  

1:1 

ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʇʨʘʚʘ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 

ʇʨʘʚʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʉʦʟʜʘʚʘʪʴ ʟʘʷʚʢʫ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʟʘʷʚʢʫ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʪʘʪʫʩ ʟʘ-

ʷʚʢʠ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʷʚʢʫ 

ɿʘʢʨʝʧʣʷʪʴ ʟʘʷʚʢʫ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦʙ ʘʙʦʥʝʥʪʝ 

ɸʨʭʠʚʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦʙ ʘʙʦʥʝʥʪʝ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦʙ ʘʙʦʥʝʥʪʝ 

ʉʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ 

ʋʜʘʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ʊʠʧ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ 

1:1 ʊʠʧʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 

ʆʙʦʨʫʜʦʚʘ-

ʥʠʝ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʀʤ ̫

ʆʧʠʩʘʥʠʝ 

ʊʠʧ 

ʄʦʜʝʣʴ 

ʋʩʪʘʥʦʚʣʝʥʦ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ð 1:{0,N}  

 

ɸʙʦʥʝʥʪ 

ʋʩʣʫʛʠ ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʀʤ ̫

ʆʧʠʩʘʥʠʝ 

ʊʠʧ 

ɸʢʪʠʚʠʨʦʚʘʥʘ 

ʀʜʝʥʪʠʬʠʢʘ-

ʪʦʨ 

ð 1:{1,N}  ɸʙʦʥʝʥʪ 

 

ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 
ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩʣʫʞʘʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʚ ʥʦʪʘʮʠʠ Crawôs Foot ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 - ʌʠʟʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ 

 

ʉʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ-ʨʦʜʠʪʝʣʷʤʠ ʠ ʩʫʱʥʦʩʪʷʤʠ-ʧʦʪʦʤʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.  
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ʊʘʙʣʠʮʘ 3  

ʉʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ-ʨʦʜʠʪʝʣʷʤʠ ʠ ʩʫʱʥʦʩʪʷʤʠ-ʧʦʪʦʤʢʘʤʠ 

ʇʦʪʦʤʦʢ ɺʥʝʰʥʠʡ ʢʣʶʯ 

(FK) 

ʇʝʨʚʠʯʥʳʡ ʢʣʶʯ 

(PK) 

ʈʦʜʠʪʝʣʴ 

User personalDataFK id PersonalData 

Abonent personalDataFK id PersonalData 

Task abonentFK id Abonent 

User userTypeFK id UserType 

UserRights userTypeFK id UserType 

ʆʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʀʉ ʫʯʝʪʘ ʘʙʦʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 4-13. 

ʊʘʙʣʠʮʘ 4  

ɸʙʦʥʝʥʪ (Abonent) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥ-

ʥʳʭ 

ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id varchar 32 ɼʘ ɼʘ ɼʘ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ phoneNumber varchar 10 ʅʝʪ ɼʘ ɼʘ 

ɼʘʪʘ ʘʢʪʠʚʘʮʠʠ activationDate date 0 ʅʝʪ ɼʘ ʅʝʪ 

ɼʘʪʘ ʜʝʘʢʪʠʚʘʮʠʠ endDate date 0 ʅʝʪ ɼʘ ʅʝʪ 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ 

personalDataFK integer 10 ʅʝʪ ɼʘ ʅʝʪ 

 

ʊʘʙʣʠʮʘ 5  

ʋʩʣʫʛʘ (Service) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʀʤ ̫ name varchar 255 ʅʝʪ ɼʘ ɼʘ 

ʆʧʠʩʘʥʠʝ description varchar 512 ʅʝʪ ʅʝʪ ʅʝʪ 

ʊʠʧ type varchar 255 ʅʝʪ ɼʘ ʅʝʪ 

 

ʊʘʙʣʠʮʘ 6 

ʆʙʦʨʫʜʦʚʘʥʠʝ (Equipment) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʀʤ ̫ name varchar 255 ʅʝʪ ɼʘ ɼʘ 

ʆʧʠʩʘʥʠʝ description varchar 512 ʅʝʪ ʅʝʪ ʅʝʪ 

ʊʠʧ type varchar 255 ʅʝʪ ɼʘ ʅʝʪ 

ʄʦʜʝʣʴ model varchar 255 ʅʝʪ ɼʘ ɼʘ 

  

ʊʘʙʣʠʮʘ 7  

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (PersonalData) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʀʤ ̫ name varchar 255 ʅʝʪ ɼʘ ʅʝʪ 

ʌʘʤʠʣʠʷ surname varchar 255 ʅʝʪ ɼʘ ʅʝʪ 

ʆʪʯʝʩʪʚʦ patronymic varchar 255 ʅʝʪ ʅʝʪ ʅʝʪ 

ɼʘʪʘ ʨʦʞʜʝʥʠʷ birthDate date 0 ʅʝʪ ɼʘ ʅʝʪ 

ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ phoneNumber varchar 11 ʅʝʪ ɼʘ ʅʝʪ 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ email varchar 64 ʅʝʪ ʅʝʪ ʅʝʪ 

ɸʜʨʝʩ address varchar 255 ʅʝʪ ɼʘ ʅʝʪ 

  

ʊʘʙʣʠʮʘ 8  

ʊʠʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (UserType) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʀʤ ̫ name varchar 16 ʅʝʪ ɼʘ ɼʘ 
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ʊʘʙʣʠʮʘ 9  

ʇʦʣʴʟʦʚʘʪʝʣʴ (User) 

ʅʘʟʚʘʥʠʝ ʂʦʜ 
ʊʠʧ ʜʘʥ-

ʥʳʭ 

ʈʘʟ-

ʤʝʨ 

ʇʝʨʚʠʯ-

ʥʳʡ 

ʆʙʷʟʘʪʝʣʴ-

ʥʳʡ 

ʋʥʠʢʘʣʴ-

ʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ʅʝʪ 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ  
personalDataFK integer 10 ʅʝʪ ɼʘ ʅʝʪ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ userTypeFK integer 10 ʅʝʪ ɼʘ ʅʝʪ 

ʃʦʛʠʥ login varchar 255 ʅʝʪ ɼʘ ɼʘ 

ʇʘʨʦʣʴ password varchar 32 ʅʝʪ ɼʘ ʅʝʪ 

 

ʊʘʙʣʠʮʘ 10 - ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (UserRights) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʉʦʟʜʘʪʴ ʟʘʷʚʢʫ taskCreate bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʟʘ-

ʷʚʢʫ 
taskEdit bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʪʘ-

ʪʫʩ ʟʘʷʚʢʠ 
taskStatusEdit bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘ-

ʷʚʢʫ 
taskView bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ɿʘʢʨʝʧʣʝʥʠʝ ʟʘʷʚʢʠ taskConsolidation bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʘʙʦ-

ʥʝʥʪʝ 

abonentEdit bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ɸʨʭʠʚʠʨʦʚʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʘʙʦ-

ʥʝʥʪʝ 

abonentArchive bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʘʙʦ-

ʥʝʥʪʝ 

abonentView bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʉʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ 
userCreate bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʇʨʦʩʤʘʪʨʠʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
userView bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
userEdit bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʋʜʘʣʷʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ 
userDelete bool 0 ʅʝʪ ɼʘ ʅʝʪ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ userTypeFK integer 10 ʅʝʪ ɼʘ ʅʝʪ 

 

 ʊʘʙʣʠʮʘ 11  

ɿʘʷʚʢʘ (Task) 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ id integer 10 ɼʘ ɼʘ ɼʘ 

ʀʤ ̫ name varchar 255 ʅʝʪ ɼʘ ɼʘ 

ʆʧʠʩʘʥʠʝ desicription varchar 255 ʅʝʪ ʅʝʪ ʅʝʪ 

ʊʠʧ type varchar 16 ʅʝʪ ɼʘ ʅʝʪ 

ʉʪʘʪʫʩ status varchar 16 ʅʝʪ ɼʘ ʅʝʪ 

ɺʨʝʤʷ ʥʘʯʘʣʘ dateStart date 0 ʅʝʪ ɼʘ ʅʝʪ 

ɺʨʝʤʷ ʦʢʦʥʯʘʥʠʷ dateEnd date 0 ʅʝʪ ɼʘ ʅʝʪ 

ʀʩʧʦʣʥʠʪʝʣʴ executorFK varchar 32 ʅʝʪ ɼʘ ʅʝʪ 

ɸʙʦʥʝʥʪ abonentFK varchar 32 ʅʝʪ ɼʘ ʅʝʪ 
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ʊʘʙʣʠʮʘ 12 

Equipment_Abonent 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʆʙʦʨʫʜʦʚʘʥʠʝ Equipmentid integer 10 ɼʘ ɼʘ ʅʝʪ 

ɸʙʦʥʝʥʪ Abonentid varchar 32 ɼʘ ɼʘ ʅʝʪ 

ʋʩʪʘʥʦʚʣʝʥ installed bit 0 ʅʝʪ ɼʘ ʅʝʪ 

  

ʊʘʙʣʠʮʘ 13 

Service_Abonent 

ʅʘʟʚʘʥʠʝ ʂʦʜ ʊʠʧ ʜʘʥʥʳʭ ʈʘʟʤʝʨ ʇʝʨʚʠʯʥʳʡ ʆʙʷʟʘʪʝʣʴʥʳʡ ʋʥʠʢʘʣʴʥʳʡ 

ʋʩʣʫʛʘ Serviceid integer 10 ɼʘ ɼʘ ʅʝʪ 

ɸʙʦʥʝʥʪ Abonentid varchar 32 ɼʘ ɼʘ ʅʝʪ 

ɸʢʪʠʚʠʨʦʚʘʥ activated bit 0 ʅʝʪ ɼʘ ʅʝʪ 

 

ʉʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʂ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʨʝʜʲʷʚ-

ʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʩʚʦʜ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʷʪʴ ʟʘʚʠʩʠʤʳʝ ʪʘʙ-
ʣʠʮʳ; 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʛʨʝʛʘʪʥʳʝ ʬʫʥʢʮʠʠ; 

¶ ʩʦʨʪʠʨʦʚʘʪʴ ʠ ʛʨʫʧʧʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

¶ ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ 

ʧʦʟʚʦʣʷʪʴ ʧʦʣʫʯʘʪʴ ʩʣʝʜʫʶʱʫʶ ʩʚʦʜʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ: 

¶ ʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʭ ʧʨʘʚʘʤʠ 

¶ ʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʧʝʨʩʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ 

¶ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ 

¶ ʉʧʠʩʦʢ ʥʦʤʝʨʦʚ ʘʙʦʥʝʥʪʦʚ ʩ ʠʭ ʧʝʨʩʦʥʘʣʴ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

¶ ʉʧʠʩʦʢ ʘʙʦʥʝʥʪʦʚ ʠ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʥʠʤ 
ʫʩʣʫʛʠ 

¶ ʉʧʠʩʦʢ ʘʙʦʥʝʥʪʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʠʤ ʦʙʦ-
ʨʫʜʦʚʘʥʠʝ 

¶ ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʙʦʥʝʥʪʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʘʙʦʥʝʥʪʘʤ 

ʫʩʣʫʛ 

¶ ɿʘʷʚʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʘʙʦʥʝʥʪʦʤ ʩ ʠʩʧʦʣʥʠ-

ʪʝʣʷʤʠ 

¶ ɿʘʚʝʨʰʝʥʥʳʝ ʟʘʷʚʢʠ ʠ ʟʘʷʚʢʠ ʥʘʭʦʜʷʱʠʝʩʷ 
ʚ ʧʨʦʮʝʩʩʝ 

¶ ʀʥʬʦʨʤʘʮʠʶ ʧʦ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʟʘʷʚʢʝ 
ʫʩʣʫʛʘʭ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʅʘ ʦʩʥʦʚʝ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʠʩʪʝʤʳ ʙʫ-

ʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʪʯʝʪʳ. 

ʆʪʯʝʪ çʋʩʪʘʥʦʚʣʝʥʥʦʝ ʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʫ ʘʙʦʥʝʥʪʦʚè 
ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʧʨʝʜʦ-

ʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ ʠ ʚʳʚʝ-

ʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʅʦʤʝʨʘ ʘʙʦʥʝʥʪʦʚ 

¶ ʀʤʝʥʘ, ʦʧʠʩʘʥʠʷ, ʪʠʧʳ ʠ ʤʦʜʝʣʠ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ 

¶ ʋʩʪʘʥʦʚʣʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ ʥʝʪ 

ʊʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʩʯʠʪʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʦʪʯʝʪ-

ʥʳʡ ʧʝʨʠʦʜ.  

ʇʨʠʤʝʨ ʪʘʙʣʠʮ ʚ ʦʪʯʝʪʝ: 

 

ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʫ ʘʙʦʥʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʅʦʤʝʨ ʘʙʦʥʝʥʪʘ ʀʤʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʧʠʩʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʦʜʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

     

 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ 

ʅʦʤʝʨ ʘʙʦʥʝʥʪʘ ʀʤʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʧʠʩʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʦʜʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

     

 

ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʀʤʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʦʣʠʯʝʩʪʚʦ 

   
 

ʉʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʪʝʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʘʭ 4-13: 
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ʈʠʩʫʥʦʢ 4 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çPersonalDataè 

  

 

ʈʠʩʫʥʦʢ 5 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çAbonentè 

 

 

ʈʠʩʫʥʦʢ 6 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çEquipmentè 

  

 

ʈʠʩʫʥʦʢ 7 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çServiceè 

 

 
ʈʠʩʫʥʦʢ 8 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çTaskè 

  

 
ʈʠʩʫʥʦʢ 9 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çUserè 

  

 

 
ʈʠʩʫʥʦʢ 10 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çUserRightsè 
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ʈʠʩʫʥʦʢ 11 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çUserTypeè 

 

 
ʈʠʩʫʥʦʢ 12 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çEquipment abonentè 

  

 
ʈʠʩʫʥʦʢ 13 - ʉʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮʳ çService abonentè 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʘʩʠʣʴʝʚ ɸ.ʖ. ʈʘʙʦʪʘ ʩ PostgreSQL: 

ʥʘʩʪʨʦʡʢʘ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. ð ʄ.: ʀʥʪʝʨʥʝʪ-ʠʟ-

ʜʘʥʠʝ, 2017. ð 276 ʩ. 

2. ʅʝʩʪʝʨʦʚ ʉ.ɸ. ɹʘʟʳ ʜʘʥʥʳʭ: ʫʯʝʙʥʠʢ ʠ ʧʨʘʢ-

ʪʠʢʫʤ. ð ʄ.: ʖʨʘʡʪ, 2017. ð 230 ʩ. 

 

 

ɺʣʘʩʝʥʦʢ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅʠʢʦʣʘʷ ʕʨʥʝʩʪʦʚʠʯʘ ɹʘʫ-

ʤʘʥʘ, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ɺʜʦʚʠʥ ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ 

ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅʠʢʦʣʘʷ ʕʨ-

ʥʝʩʪʦʚʠʯʘ ɹʘʫʤʘʥʘ, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊʀ ʀɿɻʆʊʆɺʃɽʅʀʗ ʉʀʃʆɺʆʁ ʂʆʅʉʊʈʋʂʎʀʀ 

ɸɼɼʀʊʀɺʅʓʄ ʉʇʆʉʆɹʆʄ ʀɿ ʇʃɸʉʊʀʂʆɺʆɻʆ ʄɸʊɽʈʀɸʃɸ ʅɸ ʇʈʀʄɽʈɽ 

ʇʆɺʆʈʆʊʅʆɻʆ ʂʋʃɸʂɸ ʅɽɿɸɺʀʉʀʄʆʁ ʇʆɼɺɽʉʂʀ ɸɺʊʆʄʆɹʀʃʗ ʂʃɸʉʉɸ 

çʌʆʈʄʋʃɸ ʉʊʋɼɽʅʊè 
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INVESTIGATION OF THE POSSIBILITY OF MANUFACTURING A POWER STRUCTURE USING 

AN ADDITIVE METHOD FROM A PLASTIC MATERIAL ON THE EXAMPLE OF A S TEERING 

KNUCKLE OF AN INDEPENDENT SUSPENSION OF A FORMULA STUDENT CARè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟ ʧʣʘʩʪʠʢʘ ʧʦʚʦʨʦʪʥʦʛʦ 

ʢʫʣʘʢʘ ʘʚʪʦʤʦʙʠʣʷ ʢʣʘʩʩʘ çʌʦʨʤʫʣʘ ʉʪʫʜʝʥʪè, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠ ʦʙʟʦʨʘ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʝʪʘʣʝʡ ʠʟ ʧʣʘʩʪʠʢʘ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʛʨʘʥʠʯʥʳʭ ʠ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʫʩʣʦʚʠʡ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʨʘʩ-

ʯʝʪʥʘʷ ʤʦʜʝʣʴ ʚ ʉɸʇʈ ʠ ʧʨʦʚʝʜʝʥʘ ʝʝ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʠʣʦʚʘʷ 

ʩʭʝʤʘ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʟʦʨʘ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʳʣ ʚʳʙʨʘʥ ʤʘʪʝʨʠʘʣ ULTRAN 630. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʟʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʳ ʚʳʙʨʘʥ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʧʦʩʣʦʡʥʦʛʦ 

ʥʘʧʣʘʚʣʝʥʠʷ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ ʚ 0,01 ʤʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ ʩ ʤʘʩʩʦʡ ʚ 1,97 ʨʘʟʘ ʣʝʛʯʝ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʩʪʘʣʴʥʦʡ. ʆʜʥʘʢʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ, ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳ 

ʥʘʧʨʷʞʝʥʠʷʤ ʧʦʣʫʯʠʣʩʷ ʨʘʚʥʳʤ 1,01. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʫʪʦʣʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʟʘʤʝʥʠʪʴ ʤʘʪʝʨʠʘʣ 

ʠʣʠ ʧʨʦʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 

Abstract 

In this paper, we investigated the possibility of making a plastic steering knuckle of a car of the Formula 

Student class, made by an additive method. 

Based on the analysis and review of power structures and technological features of manufacturing plastic 

parts using the additive method, boundary and layout conditions, a CAD design model was constructed and its 

topological optimization was performed. As a result, the power circuit of the rotary knuckle was obtained.  

Based on the results of the review of power structures, THE ultran 630 material was selected. 

Based on the results of the review of technological features, the method of direct layer-by-layer deposition 

with a layer thickness of 0.01 mm was chosen.  

As a result, a rotary knuckle was obtained with a mass 1.97 times lighter than the existing steel one. However, 

the design requires improvement, since the margin factor for maximum voltages is equal to 1.01. It is necessary 

to thicken the elements, replace the material or work out the manufacturing technology of the part. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ, ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ, ʩʠʣʦʚʘʷ 

ʩʭʝʤʘ, ʧʣʘʩʪʠʢ. 

Keywords: additive technologies, rotary knuckle, topological optimization, power scheme, plastic. 

 

1 ʆʧʠʩʘʥʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʫʟʣʘ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ 

ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ (ʈʠʩʫʥʦʢ 1, ʧʦʟ.1). ʇʦʚʦʨʦʪʥʳʡ 

ʢʫʣʘʢ ʩʚʷʟʘʥ ʩ ʢʦʨʧʫʩʦʤ ʘʚʪʦʤʦʙʠʣʷ ʯʝʨʝʟ ʚʝʨʭʥʠʡ 

(ʧʦʟ.3), ʥʠʞʥʠʡ (ʧʦʟ.5) ʨʳʯʘʛʠ ʠ ʨʝʘʢʪʠʚʥʫʶ ʪʷʛʫ 

(ʧʦʟ.4) ʥʝʟʘʚʠʩʠʤʦʡ ʧʦʜʚʝʩʢʠ ʧʨʠ ʧʦʤʦʱʠ ʰʘʨʦ-

ʚʳʭ ʦʧʦʨ.  

ʉ ʢʦʣʝʩʦʤ ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ ʩʚʷʟʘʥ ʯʝʨʝʟ ʩʪʫ-

ʧʠʮʫ ʢʦʣʝʩʘ (ʧʦʟ.2). 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ, 

ʢʘʢ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ ʜʝʪʘʣʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞ-

ʥʫ ʁʟʘʜʘʯʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʤʘ-

ʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʫʟʣʘ ʠ ʝʛʦ ʤʘʩʩʫ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʫʶ ʤʘʩʩʫ ʘʚʪʦʤʦʙʠʣʷ. 
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ʈʠʩʫʥʦʢ 1. ʆʙʱʠʡ ʚʠʜ ʢʦʣʸʩʥʦ-ʩʪʫʧʠʯʥʦʛʦ ʫʟʣʘ ʙʦʣʠʜʘ. 1 ï ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ, 2 ï ʩʪʫʧʠʮʘ ʢʦʣʝʩʘ, 3 ï 

ʚʝʨʭʥʠʡ ʨʳʯʘʛ ʧʦʜʚʝʩʢʠ, 4 ï ʨʝʘʢʪʠʚʥʘʷ ʪʷʛʘ ʧʦʜʚʝʩʢʠ (ʪʠʧʘ çʧʫʣ ʨʦʜè), 5 ï ʥʠʞʥʠʡ ʨʳʯʘʛ ʧʦʜʚʝʩʢʠ 

 

2 ʆʙʟʦʨ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʧʣʘ-
ʩʪʠʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʆʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪ ʠʟʜʝʣʠʷ ʠʟ ʧʣʘ-

ʩʪʠʢʘ ʧʦʣʫʯʝʥʥʳʭ ʘʜʜʠʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʦʯʝʥʴ 

ʨʘʟʣʠʯʥʳ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʝ-

ʪʘʣʠ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʆʪ-

ʨʘʩʣʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳ: 

½ ʘʚʪʦʤʦʙʠʣʴʥʘʷ: ʧʘʩʩʘʞʠʨʩʢʘʷ, ʢʦʤʤʝʨʯʝ-
ʩʢʘʷ, ʩʧʦʨʪʠʚʥʘʷ; 

½ ʘʚʠʘʮʠʦʥʥʘʷ: ʛʨʘʞʜʘʥʩʢʘʷ ʘʚʠʘʮʠʷ, ʘʚʠʘ-

ʮʠʷ; 

½ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ: ʤʦʜʘ, ʶʚʝʣʠʨʥʳʝ ʠʟʜʝ-
ʣʠʷ, ʬʫʨʥʠʪʫʨʘ, ʨʘʟʚʣʝʯʝʥʠʷ, 

ʠʩʢʫʩʩʪʚʦ; 

½ ʤʝʜʠʮʠʥʩʢʘʷ: ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘ ʟʘʢʘʟ ʠʤ-
ʧʣʘʥʪʘʪʦʚ, ʢʦʩʪʝʡ, ʟʫʙʦʚ, 

ʩʣʫʭʦʚʳʭ ʘʧʧʘʨʘʪʦʚ; 

½ ʧʠʪʘʥʠʝ ʠ ʩʚʷʟʴ: ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ, ʪʦʧ-
ʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ; 

½ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ. 

ʉʠʣʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠʟ ʧʣʘʩʪʠʢʘ ʥʘʯʘʣʠ ʧʝʯʘ-

ʪʘʪʴ ʥʘ 3D ʧʨʠʥʪʝʨʘʭ ʥʝʝ ʪʘʢ ʜʘʚʥʦ, ʪʘʢ ʢʘʢ ʨʘʥʴʰʝ 

ʥʝ ʙʳʣʦ ʧʣʘʩʪʠʢʦʚ ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʧʦʩʦʙʥʳʭ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ 

ʥʘʛʨʫʟʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʣʘ-

ʩʪʠʢʠ ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩ ʧʨʝʜʝʣʦʤ ʪʝ-

ʢʫʯʝʩʪʠ ʜʦ 80 ʄʇʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ 

ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʤʠʨʝ 

ʢ ʪʝʭʥʦʣʦʛʠʷʤ 3D-ʧʝʯʘʪʠ, ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ: ʦʛʨʘʥʠ-

ʯʝʥʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ-

ʜʦʩʪʘʪʦʯʥʘʷ ʪʦʯʥʦʩʪʴ ʜʝʪʘʣʠ ʠʟ-ʟʘ ʝʝ ʢʦʨʦʙʣʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʨʫʜʥʦʧʨʝʜʩʢʘʟʫʝʤʳʝ ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ) ʙʫʜʫ-

ʱʝʛʦ ʠʟʜʝʣʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʪʘʣʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʟʘʜʘʥ-

ʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʠʭʦʜʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, 

ʩʪʦʠʤʦʩʪʴ ʜʝʪʘʣʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʤʝʪʦʜʦʤ 3D-ʧʝ-

ʯʘʪʠ, ʩʝʡʯʘʩ ʚʩʸ ʝʱʸ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2.1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ CAD 

ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʜʜʠʪʠʚ-

ʥʳʤ ʤʝʪʦʜʦʤ ʠʟ ʧʣʘʩʪʠʢʘ ULTEM 9085. 
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ʈʠʩʫʥʦʢ 2.1. ʄʦʜʝʣʴ CAD ʜʝʪʘʣʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʜʜʠʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ 

 

ʈʠʩʫʥʦʢ 2.2 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ 

ʤʝʪʦʜ ʘʜʜʠʪʠʚʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝ-

ʚʳʤ ʩʨʝʜʩʪʚʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʦ-

ʧʦʣʦʛʠʠ. ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟ-

ʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʜʝʪʘʣʠ ʥʘ 50%, ʥʘʧʨʠʤʝʨ, 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʢʨʳʣʴʯʘʪʢʠ, ʟʘ ʩʯʝʪ ʦʩʪʘʚʣʝʥʠʷ ʚʥʫʪ-

ʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʢʘʢ ʧʨʘʚʠʣʦ ʟʘʧʦʣʥʝʥʳ 

ʤʝʪʘʣʣʦʤ ʚ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʪʪʫʜʘ 

ʠʟʚʣʝʯʴ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʣʠʪʴʝ ʚ 

ʬʦʨʤʫ ʪʘʢ ʞʝ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʭ 

ʬʦʨʤ ʠʟʜʝʣʠʷ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʣʠʪʴʝ ʪʨʝ-

ʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʫʩʣʦʚʠʡ, ʧʨʠʚʦ-

ʜʷʱʠʭ ʢ ʫʧʨʦʱʝʥʠʶ ʢʦʥʝʯʥʦʛʦ ʠʟʜʝʣʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʟʦʨʘ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʧʣʘʩʪʠʢʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʦʩʚʦʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʩʪʦʣʴ ʘʢ-

ʪʫʘʣʴʥʘ. 

 

 
ʈʠʩʫʥʦʢ 2.2. ʌʦʪʦ ʜʝʪʘʣʠ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ 

ʩʧʝʢʘʥʠʷ  
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3 ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʘʜʜʠʪʠʚ-
ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ, ʠʩʭʦʜʷ ʠʟ 

ʦʮʝʥʢʠ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 

- ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʤʝʪʦʜ Direct Deposition, 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʦʜʜʝʨʞʝʢ 

- ʊʦʯʥʦʩʪʴ ʫʢʣʘʜʳʚʘʥʠʷ ʥʠʪʠ; 

- ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ; 

- ʪʦʣʱʠʥʘ ʥʠʪʠ, ʚʳʭʦʜʷʱʝʡ ʠʟ ʩʦʧʣʘ; 

- ʦʨʠʝʥʪʘʮʠʷ ʜʝʪʘʣʠ ʥʘ ʧʣʘʪʬʦʨʤʝ ʧʦʩʪʨʦʝ-
ʥʠʷ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʠʙʦʣʴʰʠʭ ʥʘʧʨʷʞʝʥʠʡ; 

-  ʥʘʧʨʘʚʣʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨ ʪʠʧʘ 

ʟʘʧʦʣʥʝʥʠʷ ʜʝʪʘʣʠ. 

 ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʘʰʠʥʘ PICASO Designer X PRO, ʢʦ-

ʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʠ Direct deposition. 

ʄʘʰʠʥʘ Designer X PRO (ʈʠʩʫʥʦʢ 3.3) ʦʙʣʘ-

ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ ʨʘʟʤʝʨʦʤ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ 

(200ʭ200ʭ210 ʤʤ), ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 

0,01 ʤʤ. 

ʇʣʘʩʪʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʝ-

ʯʘʪʠ: Ultran 630, ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝ-

ʨʠʘʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ çʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡ-

ʩʪʚʘ ʤʘʪʝʨʠʘʣʘè. 

 
ʈʠʩʫʥʦʢ 3.3. ʇʝʨʩʦʥʘʣʴʥʳʡ 3D ʧʨʠʥʪʝʨ PICASO Designer X PRO 

 

4 ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ 

4.1  ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʦʙʣʘʩʪʴ, ʢʦʪʦ-

ʨʫʶ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʝʪʘʣʠ ʢʦʨʧʫʩʘ ʢʦʣʝʩʥʦʛʦ ʨʝ-

ʜʫʢʪʦʨʘ ʠʩʭʦʜʷ ʠʟ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ 

(ʈʠʩʫʥʦʢ 4.1).  

ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ 

ʢʫʣʘʢʘ (ʈʠʩʫʥʦʢ 4.2) ʧʦʩʪʨʦʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ 

SolidWorks 2015. ʅʘ ʨʠʩʫʥʢʘʭ 4.2, 4.3 ʯʝʨʥʳʤ ʮʚʝ-

ʪʦʤ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʠʟʤʝ-

ʥʷʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠ-

ʤʠʟʘʮʠʠ: 1 ï ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ ʧʦʜ ʙʦʣʪʳ ʢʨʝʧʣʝ-

ʥʠʷ ʢʨʦʥʰʪʝʡʥʘ ʚʝʨʭʥʝʛʦ ʨʳʯʘʛʘ, 2 ï ʧʦʩʘʜʦʯʥʳʝ 

ʤʝʩʪʘ ʧʦʜ ʙʦʣʪʳ ʢʨʝʧʣʝʥʠʷ ʪʦʨʤʦʟʥʦʛʦ ʩʫʧʧʦʨʪʘ, 3 

ï ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ ʧʦʜ ʙʦʣʪ ʢʨʝʧʣʝʥʠʷ ʰʘʨʦʚʦʡ 

ʦʧʦʨʳ ʥʠʞʥʝʛʦ ʨʳʯʘʛʘ, 4 ï ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ ʧʦʜ 

ʩʪʫʧʠʯʥʳʝ ʧʦʜʰʠʧʥʠʢʠ, 5 ï ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ ʧʦʜ 

ʙʦʣʪ ʢʨʝʧʣʝʥʠʷ ʰʘʨʦʚʦʡ ʦʧʦʨʳ ʨʫʣʝʚʦʡ ʪʷʛʠ. 
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ʈʠʩʫʥʦʢ 4.2. ʆʙʱʠʡ ʚʠʜ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
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ʈʠʩʫʥʦʢ 4.3. ʇʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ (ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ ʢʦʣʝʩʘ) 

 

4.2  ʅʘʛʨʫʟʦʯʥʳʝ ʨʝʞʠʤʳ 

ɿʘ 4 ʛʣʘʚʥʳʭ ʨʝʞʠʤʘ ʥʘʛʨʫʞʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 

ʧʦʚʦʨʦʪ, ʪʦʨʤʦʞʝʥʠʝ, ʪʦʨʤʦʞʝʥʠʝ ʚ ʧʦʚʦʨʦʪʝ ʠ 

ʫʧʦʨ ʢʦʣʝʩʘ ʚ ʧʨʝʛʨʘʜʫ ʧʨʠ ʨʫʣʝʥʠʠ. ɼʣʷ ʫʧʨʦʱʝ-

ʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʝʜʝʤ ʩʪʘʪʠʯʝʩʢʠʡ 

ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʢʦʣʝʩʦʤ 

(ʈʠʩʫʥʦʢ 4.4). ʇʨʠʥʠʤʘʷ, ʯʪʦ ʧʨʠ ʧʦʚʦʨʦʪʝ ʥʘ 

ʚʥʝʰʥʝʤ ʢʦʣʝʩʝ ʚʩʝ ʙʦʢʦʚʳʝ ʫʩʠʣʠʷ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʚʥʝʰʥʠʡ ʧʦʜʰʠʧʥʠʢ, ʩʦʟʜʘʜʠʤ ʤʦʜʝʣʠ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʧʦʜʰʠʧʥʠʢʦʚ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠ-

ʩʫʥʢʝ 4.5 ʘ) ʠ ʙ).  

ʕʣʝʤʝʥʪʳ CROD ï ʩʪʝʨʞʥʠ, ʥʘ ʢʨʘʷʭ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʬʝʨʠʯʝʩʢʠʝ ʧʦʜʰʠʧʥʠʢʠ. ʕʣʝʤʝʥʪʳ 

CBEAM ï ʩʪʝʨʞʥʠ ʙʝʟ ʰʘʨʥʠʨʦʚ ʥʘ ʢʨʘʷʭ, ʪʦ ʝʩʪʴ 

ʩʪʝʨʞʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʩʠ-

ʣʠʷ, ʥʦ ʠ ʤʦʤʝʥʪʳ.  

ɼʘʣʝʝ ʧʨʠʢʣʘʜʳʚʘʝʤ ʧʦʩʯʠʪʘʥʥʳʝ ʨʝʘʢʮʠʠ ʚ 

ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʜʣʷ 3 ʨʝʞʠʤʦʚ, ʘ ʜʣʷ 4 ʨʝʞʠʤʘ ʥʝ-

ʩʢʦʣʴʢʦ ʚʠʜʦʠʟʤʝʥʷʝʤ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʠ ʧʨʠʢʣʘ-

ʜʳʚʘʝʤ ʩʠʣʫ ʚ ʤʝʩʪʝ ʢʨʝʧʣʝʥʠʷ ʨʫʣʝʚʦʡ ʪʷʛʠ ʢ ʧʦ-

ʚʦʨʦʪʥʦʤʫ ʢʫʣʘʢʫ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʣʷ 4 ʨʝʞʠʤʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.6.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʨʝʞʠʤʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 4.7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩ 

ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 4.4. ʆʙʱʠʡ ʚʠʜ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩ ɻʋ 

 

 
 

ʈʠʩʫʥʦʢ 4.5 ʘ). ʄʦʜʝʣʴ ʧʦʜʰʠʧʥʠʢʘ, ʧʝʨʝʜʘʶʱʝʛʦ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʥʘʛʨʫʟʢʠ 
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ʈʠʩʫʥʦʢ 4.5 ʙ). ʄʦʜʝʣʴ ʧʦʜʰʠʧʥʠʢʘ, ʧʝʨʝʜʘʶʱʝʛʦ ʚʝʨʪʠʢʘʣʴʥʳʝ, ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʥʘʛʨʫʟʢʠ 

 
ʈʠʩʫʥʦʢ 4.6. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʣʷ 4 ʨʝʞʠʤʘ 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʈʝʞʠʤ 1. ʇʦʚʦʨʦʪ 2. ʊʦʨʤʦʞʝʥʠʝ 

ʇʦʜʰʠʧʥʠʢ 

ʈʝʘʢʮʠʷ ʚʜʦʣʴ ʦʩʠ, 

ʅ 
ʈʝʘʢʮʠʷ ʚʜʦʣʴ ʦʩʠ, ʅ 

X Y Z X Y Z 

ɺʥʫʪʨʝʥʥʠʡ 0 9488 0 0 910 625 

ɺʥʝʰʥʠʡ 2155 -9488 0 -366 -4144 556 

ʊʘʥʛʝʥʮʠʘʣʴʥʘʷ 

ʩʠʣʘ ʚ ʮʝʥʪʨʝ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʪʦʨʤʦʟʘ 
0 0 0 0 4335 0 
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ʊʘʙʣʠʮʘ 1. ʇʨʦʜʦʣʞʝʥʠʝ. 

ʈʝʞʠʤ 3. ʇʦʚʦʨʦʪ + ʊʦʨʤʦʞʝʥʠʝ 4. ʇʦʚʦʨʦʪ ʨʫʣʷ 

ʇʦʜʰʠʧʥʠʢ 
ʈʝʘʢʮʠʷ ʚʜʦʣʴ ʦʩʠ, ʅ ʈʝʘʢʮʠʷ ʚʜʦʣʴ ʦʩʠ, ʅ 

X Y Z X Y Z 

ɺʥʫʪʨʝʥʥʠʡ 0 9976 590 293 498 573 

ɺʥʝʰʥʠʡ 2155 -12488 525 326 -543 -614 

ʊʘʥʛʝʥʮʠʘʣʴʥʘʷ 

ʩʠʣʘ ʚ ʮʝʥʪʨʝ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʪʦʨʤʦʟʘ 
0 4092 0 0 0 0 

 

 
ʈʠʩʫʥʦʢ 4.7. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩ ɻʋ 

 

4.3  ʉʦʟʜʘʥʠʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ 

ʉʦʟʜʘʥʠʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʠ ʨʝʰʝ-

ʥʠʝ ʟʘʜʘʯʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪ-

ʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʯʝʪʳʨʸʭʫʟʣʦʚʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ tetra 

4 (ʈʠʩʫʥʦʢ 4.8). ʊʘʢ ʢʘʢ ʚ ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʟ-

ʣʠʯʥʳʝ ʪʝʣʘ ʦʧʪʠʤʠʟʠʨʫʝʤʦʡ ʠ ʥʝʦʧʪʠʤʠʟʠʨʫʝʤʳʭ 

ʦʙʣʘʩʪʝʡ, ʪʦ ʟʘʜʘʜʠʤ ʤʝʞʜʫ ʠʭ ʩʝʪʢʘʤʠ ʩʚʷʟʴ ʚ ʫʟ-

ʣʘʭ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ Contact Surfaces. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʣʫʯʠʤ ʝʜʠʥʫʶ ʩʝʪʢʫ ʜʣʷ ʚʩʝʭ ʪʝʣ, ʩʦʩʪʦʷ-

ʱʫʶ ʠʟ 850000 ʵʣʝʤʝʥʪʦʚ. 

 
ʈʠʩʫʥʦʢ 4.8. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  
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4.4  ʈʝʟʫʣʴʪʘʪ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘ-
ʮʠʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʧʨʠ ʟʘʜʘʥ-

ʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ 

ʤʘʪʝʨʠʘʣʘ (sʪ= 50 ʄʧʘ) ʙʳʣ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ, ʧʦ-

ʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4.9, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦ-

ʩʪʝʡ ʥʘ ʨʠʩʫʥʢʝ 4.10. ʈʝʟʫʣʴʪʘʪ ʩʦʰʝʣʩʷ ʟʘ 98 ʠʪʝ-

ʨʘʮʠʡ. ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʷ ʩʠʣʦʚʦʡ ʩʭʝʤʳ ʠ ʧʨʦʨʘʙʦʪʘʥʳ ʩʦʧʨʷ-

ʛʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʢʠ 4.11, 4.12). 

ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʦʡ ʜʝʪʘʣʠ: 

ʦʙʲʝʤ ʜʝʪʘʣʠ ʨʘʚʝʥ 300480 ʢʫʙ. ʤʤ., ʤʘʩʩʘ ʜʝʪʘʣʠ 

ʩʦʩʪʘʚʠʣʘ 359 ʛ.

 

 
ʈʠʩʫʥʦʢ 4.9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʩʝʚʜʦʧʣʦʪʥʦʩʪʠ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ 

 
ʈʠʩʫʥʦʢ 4.10. ʇʦʜʛʦʪʦʚʣʝʥʥʘʷ CAD-ʤʦʜʝʣʴ 
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ʈʠʩʫʥʦʢ 4.11. ʀʟʛʦʪʦʚʣʝʥʥʳʡ ʤʘʢʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ  

 

ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʣʴʥʳʤ ʩʚʘʨʥʳʤ ʧʦʚʦʨʦʪ-

ʥʳʤ ʢʫʣʘʢʦʤ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 702,43 ʛ ʠ 

ʦʙʲʝʤʦʤ 90054 ʢʫʙ. ʤʤ (ʨʠʩʫʥʦʢ 4.13), ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʣʫʯʠʣʘʩʴ ʣʝʛʯʝ ʚ 2 ʨʘʟʘ.  

 
ʈʠʩʫʥʦʢ 4.13. ʉʚʘʨʥʦʡ ʩʪʘʣʴʥʦʡ ʧʦʚʦʨʦʪʥʳʡ ʢʫʣʘʢ 

 

4.5  ʉʙʦʨʢʘ ʧʝʨʝʜʥʝʡ ʧʦʜʚʝʩʢʠ ʠ ʢʦʣʝʩʥʦ-

ʩʪʫʧʠʯʥʦʛʦ ʫʟʣʘ 

ʇʨʠ ʩʙʦʨʢʝ ʢʦʣʝʩʥʦ-ʩʪʫʧʠʯʥʦʛʦ ʫʟʣʘ (ʂʉʋ) ʩ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʧʦʚʦʨʦʪʥʳʤ ʢʫʣʘʢʦʤ ʤʦʞʥʦ 

ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʥʠʤʘʝʤʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʢʫʣʘʢʦʤ ʠ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫ-

ʯʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ ʜʝʪʘʣʠ ʈʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʧʦʩʤʦʪ-

ʨʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 4.14. 
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ʈʠʩʫʥʦʢ 4.14. ʉʙʦʨʢʘ ʂʉʋ ʩ ʧʝʨʝʜʥʝʡ ʧʦʜʚʝʩʢʦʡ 

 

5 ʇʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦʚʦʨʦʪʥʦʛʦ ʢʫ-
ʣʘʢʘ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʘʠʙʦʣʴ-

ʰʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 0,54 ʤʤ ʚ ʨʝʞʠʤʝ ʪʦʨ-

ʤʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 5.1). ʅʘʠʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʩʦʩʪʘʚʠʣʠ 49,5 ʄʧʘ ʚ ʨʝʞʠʤʝ ʪʦʨʤʦʞʝʥʠʷ ʚ ʧʦʚʦ-

ʨʦʪʝ (ʨʠʩʫʥʦʢ 5.2). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʝʸ ʥʘ ʩʪʦʣʝ 3D-ʧʨʠʥʪʝʨʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʠ ʫʢʘʟʳʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʫʢʣʘʜʳʚʘʥʠʷ, 

ʯʪʦʙʳ ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʴʰʠʭ ʥʘʧʨʷʞʝʥʠʡ ʤʘʪʝʨʠʘʣ 

ʨʘʙʦʪʘʣ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʚʜʦʣʴ ʩʣʦʸʚ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦ-

ʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʨʘʚʥʳʡ 

1,6. ʇʝʨʝʤʝʱʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝ-

ʥʠʷʭ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʫʛʣʳ ʫʩʪʘʥʦʚʢʠ 

ʢʦʣʝʩ ʘʚʪʦʤʦʙʠʣʷ. 

 
ʈʠʩʫʥʦʢ 5.1. ʂʘʨʪʠʥʘ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʨʝʞʠʤʝ ʪʦʨʤʦʞʝʥʠʷ 
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ʈʠʩʫʥʦʢ 5.2. ʂʘʨʪʠʥʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʞʠʤʝ ʪʦʨʤʦʞʝʥʠʷ ʚ ʧʦʚʦʨʦʪʝ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɿʣʝʥʢʦ ʄ.ɸ. ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘ-
ʰʠʥʦʩʪʨʦʝʥʠʠ / ʄ.ɺ. ʅʘʛʘʡʮʝʚ, ɺ.ʄ. ɼʦʚʙʳʰ // ʧʦ-

ʩʦʙʠʝ ʜʣʷ ʠʥʞʝʥʝʨʦʚ. ï ʄ. ɻʅʎ ʈʌ ʌɻʋʇ 

çʅɸʄʀè 2015. 220 ʩ.  

2. https://3dtoday.ru/3d-printers/picaso-

3d/picaso-designer-x (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.06.2019). 

3. https://3dtoday.ru/blogs/3dtool/overview-

print-3d-printer-picaso-designer-x-engineering-

plastics-ultra (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.06.2019) 

4. https://3dtool.ru/product/plastik-ultran-

diametrom-1-75-mm (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.06.2019) 

5. https://3dtoday.ru/blogs/evgeniy-

grinin/highperformance-plastics-ultem-9085-and-1010 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.06.2019) 

 

ʇʨʠʣʦʞʝʥʠʝ ɸ. çʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘè 

 ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʇʨʝʜʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ[4]  

-ʚ ʧʣʦʩʢʦʩʪʠ XY  80ʄʇʘ 

- ʚ ʧʣʦʩʢʦʩʪʠ ZX 50ʄʇʘ 

[4] ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ISO 6892-1:2009(B), ʦʙʨʘʟʮʳ ʜʠʘʤʝʪʨʦʤ 

5ʤʤ, ʜʣʠʥʦʡ 25ʤʤ. 
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ʂʨʘʩʥʦʚ ɽʚʛʝʥʠʡ ʀʛʦʨʝʚʠʯ 

ʩʪʫʜʝʥʪ, ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʊʨʘʥʩʧʦʨʪʘ (ʈʋʊ), 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʂʘʧʦʨʮʝʚ ɹʦʨʠʩ ɺʘʣʝʨʴʝʚʠʯ 

ʢʘʥʜ. ʵʢʦʥʦʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʊʨʘʥʩʧʦʨʪʘ, 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 
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LOGISTICAL OUTSOURCING IN RUSSIA: PROBLEMS AND WAYS OF THEIR DECISION  

 

ɸʥʥʦʪʘʮʠʷ:  
ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʨʦʩʪʘ ʧʦʧʫʣʷʨʥʦʩʪʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʠ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʤʠʨʦʚʳʭ 

ʪʝʥʜʝʥʮʠʡ, ʦʙʦʟʥʘʯʝʥʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ 

ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ.  

The summary:  
Within the limits of present clause the economic reasons of growth of popularity of logistical outsourcing in 

modern Russia and development of the given process in conditions of universal tendencies are considered, the 

most important problems of the further development of logistical outsourcing and possible ways of their decision 

are designated.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʪʩʦʨʩʠʥʛ, ʣʦʛʠʩʪʠʢʘ, ʧʝʨʝʚʦʟʢʠ, ʦʧʪʠʤʠʟʘʮʠʷ, ʈʦʩʩʠʷ, 5PL.  
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʫʱʝ-

ʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʣʶʯʝʚʦʡ ʮʝʣʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʜʥʘ ʯʘʩʪʴ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʩʪʘ-

ʚʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʠ 

ʠʟʚʣʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ; ʚʪʦʨʘʷ - ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪ ʧʨʠʙʳʣʴ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠ ʚʦʟʤʦʞʥʦ ʜʦʩʪʠ-

ʛʘʪʴ ʚʳʩʰʠʭ ʩʦʮʠʘʣʴʥʳʭ ʮʝʣʝʡ - ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ ʩʦʮʠʫʤʘ, ʨʝʰʝʥʠʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʥʘ 

ʣʦʢʘʣʴʥʦʤ ʠ (ʠʣʠ) ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠ ʪʘʢ ʜʘʣʝʝ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʨʦʩ-

ʩʠʡʩʢʠʝ ʨʝʘʣʠʠ ʠ ʧʨʠʩʫʱʘʷ ʝʡ ʤʝʥʪʘʣʴʥʦʩʪʴ ʥʝ 

ʦʩʦʙʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʪʘʢ ʯʪʦ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢ-

ʪʠʢʝ ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʝʨʚʳʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʨʠʙʳʣʴ, ʧʦʜʭʦʜ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʝʥʠʷ 

ʧʨʠʙʳʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢ ʞʝ ʥʝʤʥʦʛʦ - ʵʪʦ 

ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʠ ʩʥʠʞʝʥʠʝ ʣʶʙʳʭ 

ʠʟʜʝʨʞʝʢ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʩʝ-

ʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺʩʝ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʢʦʪʦʨʳʭ ʧʦʢʘ ʝʱʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ, ʜʝʣʘʝʪ ʩʪʘʚʢʫ ʥʘ ʘʫʪʩʦʨʩʠʥʛ, ʩʥʠʤʘʷ ʩ ʩʝʙʷ 

ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʚʦʟʢʦʡ ʠ ʭʨʘ-

ʥʝʥʠʝʤ ʛʨʫʟʦʚ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʨʝʜʘʚʘ-

ʝʤʳʭ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʬʫʥʢʮʠʡ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

- ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ï 66%;  

- ʩʢʣʘʜʩʢʠʝ ʫʩʣʫʛʠ ï 52%;  

- ʢʦʤʠʩʩʠʦʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ï 

41%;  

- ʢʣʠʝʥʪʩʢʠʡ ʩʝʨʚʠʩ ï 22%;  

- ʫʧʘʢʦʚʢʘ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʤʘʨʢʠʨʦʚʢʘ ï 

21%;  

- ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʫʩʣʫʛʠ ï 18%;  

- ʚʦʟʚʨʘʪ ʪʦʚʘʨʦʚ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʦʙʨʘʪʥʦ ʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʶ ï 15% [4, ʩ. 2].  

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʘʫʪʩʦʨʩʠʥʛ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʩʣʫʛ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ:  

1) ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷ;  

2) ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʚ ʮʝʣʷʭ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʤʧʝ-

ʪʝʥʪʥʦʛʦ ʫʨʦʚʥʷ;  

3) ʈʘʩʩʨʝʜʦʪʦʯʝʥʠʝ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣ ʨʫ-

ʢʦʚʦʜʠʪʝʣʷ, ʩʥʠʞʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ;  

4) ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ 

ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʠʜʝʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʢʘʜʨʦʚʳʭ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ [3, ʩ. 379].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʫʪʩʦʨʩʠʥʛ ʧʦʟ-

ʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʵʢʦʥʦʤʠʪʴ ʜʝʥʝʞʥʳʝ ʩʨʝʜ-

ʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʝ ʦʙʱʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ 

ʨʳʥʦʯʥʳʤ ʟʘʢʦʥʘʤ, ʘʢʪʠʚʥʳʡ ʩʧʨʦʩ ʧʦʨʦʜʠʣ ʥʝ ʤʝ-

ʥʝʝ ʘʢʪʠʚʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦʚʘʡ-

ʜʝʨʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ 

ʩʧʝʨʚʘ ʥʘ ʪʨʠ, ʘ ʧʦʩʣʝ - ʥʘ ʧʷʪʴ ʫʨʦʚʥʝʡ ʩʝʨʚʠʩʘ.  
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- 1PL (ʘʚʪʦʥʦʤʠʷ): ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʨʦʚʘʡʜʝ-

ʨʦʤ ʷʚʣʷʝʪʩʷ ʩʘʤ ʛʨʫʟʦʚʣʘʜʝʣʝʮ, ʚʳʧʦʣʥʷʶʱʠʡ ʚʩʝ 

ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦ-

ʩʪʘʚ ʠ ʧʝʨʩʦʥʘʣʘ;  

- 2PL (ʯʘʩʪʠʯʥʳʡ ʘʫʪʩʦʨʩʠʥʛ): ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʚʘʡʜʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʨʫʟʦʚʣʘʜʝʣʴʮʫ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʝʨʩʦʥʘʣ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ;  

- 3PL (ʢʦʤʧʣʝʢʩʥʳʡ ʘʫʪʩʦʨʩʠʥʛ): ʛʨʫʟʦʚʣʘʜʝ-

ʣʝʮ ʚʳʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʦ-

ʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴ-

ʥʦʤ ʫʨʦʚʥʝ; ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʚʘʡʜʝʨ ʧʨʠ ʵʪʦʤ ʥʝ 

ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʥʦ ʠ ʦʨʛʘʥʠʟʫʝʪ ʠ ʢʦʥʪʨʦʣʠ-

ʨʫʝʪ ʚʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʠʥʠʤʠʟʠʨʫʷ 

ʫʯʘʩʪʠʝ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ [7, ʩ. 76].  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, 3PL-ʧʦʜʭʦʜ 

ʧʝʨʝʩʪʘʣ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ. ʆʪ ʧʨʦʚʘʡʜʝʨʦʚ ʧʦʥʘʜʦʙʠ-

ʣʦʩʴ ʥʝ ʧʨʦʩʪʦ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ 

ʧʦʩʪʘʚʦʢ - ʪʘʢ ʠ ʧʦʷʚʠʣʩʷ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ, 4PL, 

ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʣ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʠʥ-

ʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢ-

ʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 4PL-

ʧʦʜʭʦʜ ʩʪʘʣ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 3PL ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʚʘʣʩʷ ʪʘʢʪʠʯʝʩʢʠʤ.  

ʇʦʩʣʝʜʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʧʦʷʚʣʝʥʠʷ ʩʣʝʜʫʶ-

ʱʝʛʦ ʫʨʦʚʥʷ ʘʫʪʩʦʨʩʠʥʛʘ ʚ ʣʦʛʠʩʪʠʢʝ - 5PL, ʧʦʣʫ-

ʯʠʚʰʝʛʦ ʥʝʬʦʨʤʘʣʴʥʳʡ ʩʪʘʪʫʩ çʚʠʨʪʫʘʣʴʥʦʡ ʣʦʛʠ-

ʩʪʠʢʠè. ɽʛʦ ʢʣʶʯʝʚʳʝ ʯʝʨʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʶʪʩʷ ʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʩʪʴ; ʛʠʙʢʦʩʪʴ; ʘʜʘʧʪʠʚʥʦʩʪʴ; ʩʘʤʦʨʝʛʫʣʠʨʫʝ-

ʤʦʩʪʴ; ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛ 

ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʨʦʚʘʡʜʝʨʦʚ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ:  

- ʬʦʢʫʩʠʨʦʚʢʘ ʩʠʣ ʠ ʚʥʠʤʘʥʠʷ ʥʘ ʦʩʥʦʚʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ;  

- ʫʣʫʯʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ;  

- ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʚʦʟʢʫ ʠ ʩʢʣʘʜʠʨʦ-

ʚʘʥʠʝ;  

- ʯʘʩʪʠʯʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʦʙʫʯʝʥʠʝʤ ʧʝʨʩʦʥʘʣʘ, ʟʘʢʫʧʢʦʡ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝʤ;  

- ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [8, ʩ. 14].  

ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʘʮʠʷ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʫʨʦʚʥʝʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʚʣʘʜʝʥʠʝ ʧʝʨʝʜʦʚʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʩʤʝ-

ʣʦʩʪʴ. ɺ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 4PL-

ʧʨʦʚʘʡʜʝʨʳ ʫʞʝ ʜʘʚʥʦ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ, ʘ 5PL ʧʦʢʘ ʯʪʦ ʥʘʮʝʣʝʥʳ ʪʦʣʴʢʦ ʥʘ ʢʨʫʧ-

ʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ, ʛʣʦʙʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʠ ʤʝʞ-

ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʚ ʢʦ-

ʪʦʨʳʭ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʴʶ.  ʀ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʩʫʱʠʡ ʦʪʨʘʩʣʠ ʢʦʥʩʝʨʚʘʪʠʟʤ, ʝʝ 

ʙʫʜʫʱʝʝ ʟʘ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʮʝʧʦʯʢʠ ʧʨʦʜʘʞ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʪʦʠʪ 

ʦʞʠʜʘʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 3PL- ʠ 

4PL-ʧʨʦʚʘʡʜʝʨʦʚ ʜʦ ʧʷʪʦʛʦ ʫʨʦʚʥʷ; ʧʨʠ ʵʪʦʤ ʢʦʤ-

ʧʘʥʠʠ, ʥʝ ʧʦʞʝʣʘʚʰʠʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʥʝ ʧʨʦʧʘʜʫʪ ʩ ʨʳʥʢʘ, ʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ 

ʧʦʪʝʨʷʶʪ ʨʳʥʦʯʥʫʶ ʜʦʣʶ ʠ ʩʪʘʥʫʪ ʩʫʙʧʦʜʨʷʜʯʠ-

ʢʘʤʠ 5PL-ʧʨʦʚʘʡʜʝʨʦʚ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠ-

ʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʪʝʭ ʥʝʤʥʦʛʠʭ ʥʝʜʦ-

ʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʝʱʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ:  

- ʨʦʩʪ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʰʠʙʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʦʚʘʡʜʝʨʘ;  

- ʩʥʠʞʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ-ʟʘʢʘʟʯʠʢʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʥʠʞʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ [9, ʩ. 380].  

ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʢʠ ʦʩʪʘʶʪʩʷ ʪʘʤʦʞʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʨʠʩ 1). 

ʊʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ 

ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʤʦʪʨʘ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʦʨʛʘʥʦʚ. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ LPI [6, 

ʩ. 785] 
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ɺ ʈʦʩʩʠʠ ʧʦ ʤʠʨʦʚʳʤ ʤʝʨʢʘʤ ʧʨʦʮʝʩʩ ʨʘʟʚʠ-

ʪʠʷ ʘʫʪʩʦʨʩʠʥʛʘ ʟʘʧʘʟʜʳʚʘʝʪ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ ʙʠʟʥʝʩ ʫʞʝ ʜʘʚʥʦ ʧʝʨʝʜʘʣ ʥʝ-

ʧʨʦʬʠʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʚ 

ʉʐɸ ï 80% ʢʦʤʧʘʥʠʡ, ɽʚʨʦʧʝ ï ʙʦʣʝʝ 60%, ʂʠʪʘʝ 

ï ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ. ɺ ʈʌ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 36%. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʚ ʢʦʤʧʘʥʠʶ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘ-

ʪʠʪʴ 15% ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʘʪʘʢ ʞʝ 30% 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ ʠʤʝʝʪ ʙʦʣʴʰʦʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʚʦʝʛʦ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ [5]. 

ɺʳʙʦʨ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʘ ï ʩʣʦʞʥʘʷ ʟʘ-

ʜʘʯʘ, ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ɼʘʥʥʳʡ ʚʳʙʦʨ ʚʘ-

ʞʝʥ ʥʝ ʪʦʣʴʢʦ ʩʪʦʨʦʥʝ, ʧʝʨʝʜʘʶʱʝʡ ʩʚʦʶ ʣʦʛʠ-

ʩʪʠʢʫ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʟʘʢʘʟʯʠʢʫ, ʥʦ ʠ ʧʨʠʥʠʤʘʶʱʝʡ 

ʩʪʦʨʦʥʝ ï ʠʩʧʦʣʥʠʪʝʣʶ (ʣʦʛʠʩʪʠʯʝʩʢʦʤʫ ʦʧʝʨʘ-

ʪʦʨʫ). ʀʤʝʥʥʦ ʩ ʚʳʙʦʨʦʤ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʘ 

ʩʚʷʟʘʥʦ ʨʷʜ ʧʧʨʦʙʣʝʤ. ɿʜʝʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʘʞʥʦ 

ʚʳʷʚʠʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʥʘʡʪʠ ʜʝʡʩʪʚʝʥʥʳʝ 

ʩʧʦʩʦʙʳ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘ ʩʪʘʜʠʠ ʟʘʢʣʶʯʝʥʠʷ 

ʢʦʥʪʨʘʢʪʘ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʥʪʝʨʝʩʳ ʢʘʞʜʦʡ ʠʟ 

ʩʪʦʨʦʥ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ, ʚʳʜʝʣʝʥʳ 

ʛʨʫʧʧʳ ʨʠʩʢʦʚ, ʪʨʝʙʫʶʱʠʭ ʫʯʝʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʢʪʘ, ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʠʭ ʤʠʥʠ-

ʤʠʟʘʮʠʠ ʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ ʩ ʮʝ-

ʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ. 

ʇʨʦʙʣʝʤʘ ʘʫʪʩʦʨʩʠʥʛʘ ʰʠʨʦʢʦ ʠʟʫʯʝʥʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ɿʘʢʘʟʯʠʢʘ, ʪʦ ʝʩʪʴ ʫʯʘʩʪʥʠʢʘ ʘʫʪʩʦʨʩʠʥʛʘ, 

ʧʝʨʝʜʘʶʱʝʛʦ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʣʦʛʠʩʪʠʯʝʩʢʦʤʫ ʦʧʝ-

ʨʘʪʦʨʫ. ʇʨʠ ʵʪʦʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʥʝʪ ʯʝʪʢʠʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʠʩʢʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʣʦʛʠʩʪʠʢʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʤʳ ʩʯʠʪʘʝʤ ʪʝʤʫ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʠ ʘʢ-

ʪʫʘʣʴʥʦʡ, ʪʨʝʙʫʶʱʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

[2, ʩ. 304]. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʨʠʩ-

ʢʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʩʢʣʘʜʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʠʩʢʠ ʠ 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʬʠʥʘʥʩʦ-

ʚʳʝ. ʋ ʧʦʥʷʪʠʷ çʨʠʩʢè ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʦʙʩʫʞʜʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʤʝʞʜʫ 

ʪʝʦʨʝʪʠʢʘʤʠ-ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥ-

ʥʳʡ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʥʘʫʢʠ, ʦʪ ʤʝʜʠʮʠʥʳ ʜʦ ʵʢʦʥʦʤʠʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞ-

ʜʦʡ ʩʬʝʨʝ ʝʩʪʴ ʩʚʦʷ ʩʧʝʮʠʬʠʢʘ ʧʦʜʭʦʜʘ ʢ ʜʘʥʥʦʤʫ 

ʧʦʥʷʪʠʶ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝ-

ʥʠʡ ʨʠʩʢʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳ-

ʚʦʜʫ, ʯʪʦ ʨʘʟʜʝʣʷʶʪ ʪʦʯʢʫ ʟʨʝʥʠʷ ʈʘʟʫʚʘʝʚʘ ɺ.ɺ. 

[5], ʢʦʪʦʨʳʡ ʪʨʘʢʪʫʝʪ ʧʦʥʷʪʠʝ ʨʠʩʢ ʢʘʢ ʥʝʧʦʜʩʯʠ-

ʪʳʚʘʝʤʘʷ ʠʟʟʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-

ʪʝʨʴ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʬʦʥʝ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʠʛ-

ʨʳʰʘ [1, ʩ. 51]. 

ɺ ʨʘʙʦʪʝ ɺ.ɸ. ɹʫʪʝʥʢʦ çʈʠʩʢʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʠ ʠʭ ʩʪʨʘʭʦʚʘʥʠʝè [2, ʩ. 306] ʜʘʥʦ ʩʣʝʜʫ-

ʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ï ʵʪʦ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʩʙʦʝʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʛʨʫʟʦʧʝʨʝʨʘʙʦʪʢʘ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ). ɼʣʷ ʧʦʣʥʦʪʳ ʜʘʥʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʘʚʪʦʨʳ ʜʦʧʦʣʥʠʣʠ ʩʫʪʴ ʩʣʝʜʫʶʱʠʤ ʧʦʥʷ-

ʪʠʝʤ: ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʨʠʩʢ - ɻ ʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ-

ʚʣʝʢʰʝʝ ʟʘ ʩʦʙʦʡ ʫʪʨʘʪʫ/ʧʦʨʯʫ ʪʦʚʘʨʘ, ʝʛʦ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʠʣʠ ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 

ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʶ, ʚʳʟʳʚʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ. 

ʋ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʝʩʪʴ ʥʘʙʦʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʨʠʩʢʦʚ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʧʦʜʪʘʣʢʠʚʘʝʪ ʪʦʨ-

ʛʦʚʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʢ ʧʝʨʝʭʦʜʫ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛ. ʂ ʧʦʜʦʙʥʳʤ ʨʠʩʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘ-

ʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʡ (ʧʦʞʘʨ, ʧʨʦʪʝʯʢʘ ʠʣʠ ʠʥʳʝ ʬʘʢʪʦʨʳ, ʧʦ-

ʚʣʝʢʰʠʝ ʧʦʨʯʫ ʛʨʫʟʘ), ʥʝʜʦʩʪʘʯʫ, ʧʦʨʯʫ ʛʨʫʟʘ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ, ʦʰʠʙʢʠ ʧʨʠ ʢʦʤʧʣʝʢʪʘʮʠʠ ʟʘ-

ʢʘʟʦʚ ʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠʭ ʩʙʦʨʢʠ. ʇʨʠ ʘʫʪʩʦʨ-

ʩʠʥʛʝ ʵʪʠ ʨʠʩʢʠ ʧʝʨʝʭʦʜʷʪ ʚ ʦʙʣʘʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʦʧʝʨʘʪʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ 

ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʥʘʣʠʮʦ ʢʦʥʬʣʠʢʪ ʠʥ-

ʪʝʨʝʩʦʚ (ʜʠʩʙʘʣʘʥʩ). ʎʝʣʠ ʫ ʥʠʭ ʥʝ ʧʨʦʩʪʦ ʨʘʟʥʳʝ ï 

ʦʥʠ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʝ. ɻʨʫʟʦʚʣʘʜʝʣʴʮʳ ʩʪʨʝ-

ʤʷʪʩʷ ʧʝʨʝʣʦʞʠʪʴ ʩʚʦʠ ʨʠʩʢʠ ʥʘ ʦʧʝʨʘʪʦʨʘ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʠʟ ʞʝʣʘʥʠʷ ʩʵʢʦʥʦʤʠʪʴ ʥʝ ʛʦʪʦʚʳ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʦʧʣʘʯʠʚʘʪʴ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʚʦʠʭ ʛʨʫʟʦ-

ʧʦʪʦʢʦʚ, ʘ ʦʧʝʨʘʪʦʨ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʘʨʘʝʪʩʷ ʧʦʤʠʤʦ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʩʚʦʠ ʫʩʣʫʛʠ ʟʘʣʦʞʠʪʴ ʚ ʪʘʨʠʬ 

ʜʝʣʴʪʫ, ʢʦʪʦʨʘʷ ʚ ʩʣʫʯʘʝ ʧʦʨʯʠ ʠʣʠ ʥʝʜʦʩʪʘʯʠ ʛʨʫʟʘ 

ʩʤʦʞʝʪ ʧʦʢʨʳʪʴ ʝʛʦ ʠʟʜʝʨʞʢʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʙʳʣʴ. ʇʦʵʪʦʤʫ ʤʳ ʛʦʚʦʨʠʤ 

ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʵʪʘʧʘ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʚʩʝʭ ʫʩʣʦʚʠʡ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʢʪʘ ʠ ʩʦʙʣʶʜʝ-

ʥʠʶ ʧʨʠʥʮʠʧʘ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ. ɼʝʪʘʣʴʥʦ ʵʪʦ 

ʧʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʙʦʪʝ çɹʘʣʘʥʩ ʠʥʪʝʨʝʩʦʚ 

ʧʘʨʪʥʝʨʦʚ ʚ ʩʬʝʨʝ ʘʫʪʩʦʨʩʠʥʛʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛè. 

ʀ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʷʷ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ 

ʨʘʟʨʝʰʝʥʠʷ, - ʵʪʦ ʩʦʟʜʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʘʫʪʩʦʨʩʠʥʛʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʫʯʘʩʪʥʠʢʠ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ, ʥʝ ʙʦʷʩʴ ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʰʧʠʦʥʘʞʘ ʠ ʠʥʳʭ ʧʨʦʪʠʚʦʧʨʘʚ-

ʥʳʭ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʪʨʘʛʝʥʪʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʩʤʦʪ-

ʨʝʚ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘ. 

ʄʥʦʞʝʩʪʚʦ ʘʚʪʦʨʦʚ ʧʦʩʚʷʪʠʣʠ ʩʚʦʠ ʨʘʙʦʪʳ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥ-

ʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʙʦʣʝʝ ʷʩʥʦ ʪʨʘʢʪʦʚʘʪʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʨʳʥʢʝ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʘʫʪʩʦʨʩʠʥʛʘ. ɺʦ-ʚʪʦʨʳʭ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ʵʢʩ-

ʧʝʨʪʦʚ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʩʝʛ-

ʤʝʥʪʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɹʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʤʫ 

ʚʢʣʘʜʫ ʣʦʛʠʩʪʠʢʠ ʚ ʩʥʠʞʝʥʠʠ ʠʟʜʝʨʞʝʢ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʚʣʘʜʝʣʴʮʳ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘʯʘʩʪʫʶ ʙʫʜʫʪ ʦʙʨʘ-
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ʱʘʪʴʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʩʬʝʨʝ ʣʦʛʠʩʪʠʢʠ, ʯʪʦ ʧʨʠ-

ʚʝʜʝʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤ ʧʝʨʩʧʝʢʪʠʚʘʤ ʚ ʨʘʟʚʠ-

ʪʠʠ ʣʦʛʠʩʪʠʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʮʝʣʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ ʨʘʟʚʠʪʠʠ ʣʦʛʠʩʪʠʢʠ ʚ ʈʦʩʩʠʠ 

ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʧʦʩʳʣʢʠ, ʘ ʠʤʝʥʥʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʪʦ ʝʩʪʴ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ); ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

(ʪʦ ʝʩʪʴ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʣʦʛʠʩʪʦʚ). ɸ ʚ-

ʪʨʝʪʴʠʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʨʘʟ-

ʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨ-

ʩʠʥʛʘ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʣʦ-

ʛʠʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʙʝʟʫʩʣʦʚʥʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè, ʩʥʠʟʠʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʙʦʯʠʭ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʢʣʘʜʳʚʘʥʠʷ 

ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ 

(ʪʦ ʝʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ) ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʣʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩ ʮʝʣʴʶ 

ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʚʥʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʘʫʪʩʦʨʩʠʥʛ 

ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 

ʟʘʯʘʪʢʠ ʢʦʪʦʨʳʭ ʤʳ ʥʘʙʣʶʜʘʝʤ ʫʞʝ ʩʝʡʯʘʩ. ʀ 

ʙʫʜʝʤ ʥʘʙʣʶʜʘʪʴ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɹʨʦʜʝʮʢʠʡ ɻ.ʃ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ 

ʣʦʛʠʩʪʠʢʝ / ɻ.ʃ. ɹʨʦʜʝʮʢʠʡ, ɼ.ɸ. ɻʫʩʝʚ, ɽ.ɸ. ɽʣʠʥ. 

ï ʄ.: ɸʢʘʜʝʤʠʷ, 2017. ï 192 c.  

2. ɹʫʪʝʥʢʦ, ɺ.ɸ. ʈʠʩʢʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʠ ʠʭ ʩʪʨʘʭʦʚʘʥʠʝ / ɺ.ɸ. ɹʫʪʝʥʢʦ // 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ: 

ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨ. ʅʘʫʯ.-ʧʨʘʢʪ. ʂʦʥʬ. (02 

ʤʘʨʪʘ 2018 ʛ., ʂʨʘʩʥʦʷʨʩʢ) / ɹʨʝʩʪʩʢʠʡ ʛʦʩ. ʪʝʭʥʠʯ. 

ʫʥ-ʪ. - ɹʨʝʩʪ, 2018. ï ʩ. 304-306. 

3. ʂʘʨʧʦʚʘ ʅ.ʇ., ʂʦʨʦʣʝʚ ɺ.ʆ. ɸʫʪʩʦʨʩʠʥʛ ʠ 
ʝʛʦ ʨʦʣʴ ʚ ʣʦʛʠʩʪʠʢʝ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ, 2015. ˉ 

19. ʉ. 379-381.  

4. ʆʣʴʰʝʚʩʢʠʡ ɽ. ʀ. ʇʝʨʩʧʝʢʪʠʚʳ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʘʫʪʩʦʨʩʠʥʛʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ. //ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ɸʣʣʝʷ ʅʘʫʢʠ. ï 2017. - ˉ5. ï 

ʉ. 1-5. 

5. ʈʘʟʫʚʘʝʚ, ɺ.ɺ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
ʧʦʥʷʪʠʷ ʨʠʩʢ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɺ.ɺ. ʈʘʟʫʚʘʝʚ 

// ʕʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʠʥʥʦʚʘʮʠʠè - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://web.snauka.ru/issues/2016/09/72007.  

6. ʍʤʝʣʴʥʠʮʢʘʷ, ɿ.ɹ., ʀʚʠʯ ʄ.ʃ. ɹʘʣʘʥʩ 

ʠʥʪʝʨʝʩʦʚ ʧʘʨʪʥʝʨʦʚ ʚ ʩʬʝʨʝ ʘʫʪʩʦʨʩʠʥʛʘ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ /ɿ.ɹ. ʍʤʝʣʴʥʠʮʢʘʷ, ʄ.ʃ. ʀʚʠʯ 

// ʕʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. ï 2018. ï ˉ 

11. ï ʩ 785 ï 788. 

7. ʉʢʨʠʧʘʣʴ, ɸ. ʉ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʨʝʛʠʦʥʝ (ʥʘ 

ʧʨʠʤʝʨʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ) / ɸ. ʉ. ʉʢʨʠʧʘʣʴ // 

ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. - 2017. - ˉ 50.1. - ʉ. 76-79.  

8. ʄʠʭʘʡʣʶʢ, ʄ.ɺ. ʃʦʛʠʩʪʠʯʝʩʢʠʡ 

ʘʫʪʩʦʨʩʠʥʛ ʚ ʈʦʩʠʠ: ʩʦʩʪʦʷʥʠʝ ʠ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ / ʄ. ɺ. ʄʠʭʘʡʣʶʢ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘè 2015. ˉ 

11. ʉ. 14. 

9. ʂʘʨʧʦʚʘ ʅ. ʇ., ʂʦʨʦʣʝʚ ɺ. ʆ. ɸʫʪʩʦʨʩʠʥʛ ʠ 
ʝʛʦ ʨʦʣʴ ʚ ʣʦʛʠʩʪʠʢʝ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. - 2015. - ̄  

19. - ʉ. 379-381.  

 

 

ʋɼʂ 698 

ɸʨʪʝʝʚʘ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ, 

 ʘʩʧʠʨʘʥʪ, ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ, ʛ. ʊʶʤʝʥʴ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ɼʃʗ 

ʆɹʈɸɹʆʊʂʀ BIG DATA  ɺ ʅɽʌʊɽʇʈʆɺʆɼɸʍ. 

 

Arteeva Tatyana  

, post-graduate student, Tyumen industrial University, Russia, Tyumen 

 

STUDY OF THE EFFECTIVENESS OF MACHINE LEARNING FOR PROCESSING BIG DATA IN 

OIL PIPELINES.  

 

ɸʥʥʦʪʘʮʠʷ:  

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʫʪʝʯʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ 

(MFL) ʩ ʮʝʣʴʶ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʝʬʝʢʪʦʚ. ʉʦʙʨʘʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʮʝʩʩ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʠʟ-ʟʘ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʦʮʝʥʢʠ ʛʣʫʙʠʥʳ ʜʝʬʝʢ-

ʪʦʚ. 

ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 

Big Data ʠ ʠʟʫʯʘʪʴ ʩʢʨʳʪʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. 

Abstract:  

Magnetic flux leakage (MFL) sensors are used to monitor the condition of oil pipelines in order to locate and 

determine the size of various types of defects. The initial data collected is so large that it makes it difficult to survey 

the pipeline, which increases the likelihood of errors. 

The possibility of using artificial neural networks to assess the depth of defects is considered. 
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Machine learning methods, such as neural networks, allow you to efficiently process Big Data and study 

hidden relationships. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Big Data; ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ; ʤʦʥʠʪʦʨʠʥʛ ʪʨʫʙʦʧʨʦʚʦʜʘ; ʫʪʝʯʢʘ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ 

Keywords: Big Data; neural networks; machine learning; pipeline monitoring; magnetic flux leakage. 

 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ. ʀʟ-ʟʘ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʪʨʫʙʦ-

ʧʨʦʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʜʝʬʝʢʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʦʯʪʠ 

30% ʜʝʬʝʢʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʳʟʚʘʥʳ ʚʥʝʰʥʝʡ ʢʦʨ-

ʨʦʟʠʝʡ.  

ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʘʨʝʶʱʠʭ ʪʨʫʙʦʧʨʦ-

ʚʦʜʦʚ, ʫʷʟʚʠʤʳʭ ʢ ʢʦʨʨʦʟʠʠ ʦʪ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʩʝʤʴʶ ʧʘʨʘʤʝʪʨʘʤʠ ʪʨʫʙʳ ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʠʛʥʘʣʦʚ 

MFL. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʧʘʨʘ-

ʤʝʪʨʳ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʢʦʨʨʦʟʠʠ. ɺ ʩʪʘʪʴʝ 

çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʦʜʟʝʤʥʳʭ ʪʨʫʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʜʝʣʝʥʠʷ ʧʨʠ-

ʟʥʘʢʦʚ ʠ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘè [1] ʧʨʝʜʣʦ-

ʞʝʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʱʠʥ 

ʪʨʫʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʂʦʤʙʠʥʘʮʠʷ ʥʝʯʝʪʢʦʡ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʧʦ-

ʛʣʦʱʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠ 

ʩʝʪʠ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʫʯʝʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʜʨʫʛʦʡ ʩʪʘʪʴʝ [2] ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʩ ʨʘʜʠʘʣʴʥʦʡ ʙʘʟʠʩʥʦʡ ʬʫʥʢʮʠʝʡ (RBFNN) ʩʯʠʪʘ-

ʝʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʨʦʟʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʘʤʧʣʠʪʫʜʦʡ ʠ 

ʧʣʦʱʘʜʴʶ ʧʦʜ ʢʨʠʚʦʡ ʩʠʛʥʘʣʘ MFL ʠ ʛʣʫʙʠʥʦʡ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʝʬʝʢʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʘ ʩʚʷʟʴ ʥʝ 

ʩʦʚʩʝʤ ʧʦʥʷʪʥʘ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠ. ʏʪʦʙʳ ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʠʪʴ ʧʨʦʙʣʝʤʫ, ʜʣʷ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʪʯʠʢʠ MFL; ʚ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʜʘʥʥʳʭ, ʩʦʙʠʨʘʝʤʳʭ ʵʪʠʤʠ ʜʘʪʯʠʢʘʤʠ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʤʦʞʝʪ ʥʝ ʧʦʜʭʦʜʠʪʴ ʜʣʷ 

ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʥʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ ʢʘʞʫʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʦʩʦʙʥʳ ʠʟʫʯʘʪʴ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ. 

ʅʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝ-

ʬʝʢʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʦʮʝʥʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

(ANN) ʜʣʷ ʦʮʝʥʢʠ ʜʝʬʝʢʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʦʚ MFL, ʧʦʣʫʯʝʥʥʳʭ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʤ ʜʝʬʝʢʪʦʩʢʦʧʦʤ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʦʩ-

ʥʦʚʝ MFL. ʅʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ ʪʨʫʙʦʧʨʦʚʦ-

ʜʦʚ ʠʩʧʦʣʴʟʫʝʪ ʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʳʚʘʝʤʳʝ ʩʚʠʥʴʷʤʠ, ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʧʨʠʚʦʜʠʤʳʤ ʚ ʜʚʠʞʝʥʠʝ ʧʦʪʦ-

ʢʦʤ ʧʨʦʜʫʢʪʘ, ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʜʘʪʯʠʢʠ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴ ʣʶʙʫʶ ʫʪʝʯʢʫ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʪʨʫʙʦʧʨʦ-

ʚʦʜʘ ʠʟʚʝʩʪʝʥ ʢʘʢ ʩʢʘʥʠʨʦʚʘʥʠʝ MFL, ʛʜʝ ʠʟʤʝʨʝʥ-

ʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʠʛʥʘʣʦʚ MFL. 

ʈʘʟʨʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʢʨʫʞʥʦ-

ʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʩʢʘʥʠʨʦʚʘʥʠʝ 

MFL ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʦʙʲʷʩʥʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ - ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʤʘʛʥʠʪʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʥʘʯʘʣʘ ʚʚʦʜʠʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʃʠʥʠʠ ʤʘʛʥʠʪʥʦʡ ʩʠʣʳ 

(ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ) ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʩʪʝʥʢʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ ʶʞʥʦʛʦ ʧʦʣʶʩʘ ʜʦ ʩʝʚʝʨʥʦʛʦ ʧʦ-

ʣʶʩʘ. ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʱʠʥʳ ʠʣʠ ʫʪʦʥʝʥʠʷ 

ʚʦʢʨʫʛ ʢʨʘʝʚ ʵʪʠʭ ʜʝʬʝʢʪʦʚ ʧʦʷʚʣʷʶʪʩʷ ʜʚʘ ʥʦʚʳʭ 

ʧʦʣʶʩʘ, ʠ ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʜʚʫʤʷ ʥʦʚʳʤʠ 

ʢʨʘʷʤʠ ʟʘʩʪʘʚʣʷʝʪ ʚʳʪʝʢʘʪʴ ʥʝʢʦʪʦʨʳʡ ʧʦʪʦʢ. ʋʚʝ-

ʣʠʯʝʥʠʝ ʫʪʝʯʢʠ ʬʣʶʩʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʨʶ ʤʝ-

ʪʘʣʣʘ. ʉʠʣʘ ʠ ʬʦʨʤʘ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʦʪʦʢʘ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʦʮʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʜʝʬʝʢʪʘ, ʪʘʢʠʝ ʢʘʢ ʛʣʫ-

ʙʠʥʘ, ʰʠʨʠʥʘ ʠ ʪ. ʜ. 

ɼʘʥʥʳʝ MFL - Big Data 

ɽʩʣʠ ʤʳ ʨʘʟʚʝʨʥʝʤ ʩʪʝʥʢʫ ʮʝʣʝʚʦʛʦ ʪʨʫʙʦʧʨʦ-

ʚʦʜʘ, ʜʘʪʯʠʢʠ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʧʨʦʚʝʨʷʶʱʝʤ ʘʚʪʦ-

ʥʦʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʙʫʜʫʪ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʥʝʩʝʥʳ 

ʚʜʦʣʴ ʦʩʠ x. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʩʝʡ 

ʦʢʨʫʞʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʵʬʬʝʢ-

ʪʠʚʥʦ ʧʦʢʨʳʪʴ ʚʩʶ ʜʣʠʥʫ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʦʙʳʯʥʦ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ), ʜʘʪʯʠʢʠ ʠʟʤʝ-

ʨʷʶʪ ʩʠʛʥʘʣʳ MFL ʢʘʞʜʳʝ ʪʨʠ ʤʠʣʣʠʤʝʪʨʘ ʚʜʦʣʴ 

ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʕʪʦ, ʢʦʥʝʯʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʦʤʥʦʤʫ ʢʦʣʠʯʝ-

ʩʪʚʫ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʚʝʨʢʠ ʚʨʫʯʥʫʶ ʙʝʩʧʦʣʝʟʥʳʤ. ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʪʨʫʜʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʪʘ-

ʢʠʭ ʜʘʥʥʳʭ, ʨʘʟʤʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ ʠʟʚʣʝʯʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʜʘʶʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘ-

ʢʠʝ ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ MFL ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʠʤ ʛʣʫʙʠʥʘʤʠ ʜʝʬʝʢʪʦʚ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʧʦʪʝʨʴ 

ʤʝʪʘʣʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʝʡʚʣʝʪ -ʤʝʪʦʜʦʚ 

ʊʝʭʥʠʢʠ ʚʝʡʚʣʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʞʘʪʠʝ ʜʘʥʥʳʭ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʧʦʜʘʚʣʝʥʠʝ ʰʫʤʘ. ɺʝʡʚʣʝʪ-ʤʝ-

ʪʦʜʳ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʪʝʨʴ ʤʝʪʘʣʣʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʋʯʠʪʳʚʘʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʜʝʬʝʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʛʥʘʣʳ MFL 

ʤʦʛʫʪ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʦʨʤʫ ʚ ʮʝʥʪʨʝ ʜʝ-

ʬʝʢʪʘ. ʉʠʛʥʘʣ MFL ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʢʦʥʚʝʡʝʨʘ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʠ ʢʫʙʠʯʝʩʢʠʭ ʜʝʬʝʢʪʘ. ʆʥ ʩʦʩʪʦʠʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ Bx, By ʠ Bz. ʊʨʠ ʜʝ-

ʬʝʢʪʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʜʦʣʴ ʦʩʠ 
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ʭ ʢʦʥʚʝʡʝʨʘ. ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʩʠʛʥʘʣʘ MFL ʩʦ-

ʩʪʦʠʪ ʠʟ ʩʫʤʤʳ ʢʨʠʚʳʭ. ʂʘʞʜʘʷ ʢʨʠʚʘʷ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʚʝʜʝʥʥʦʡ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʢʦʧʠʝʡ ʵʪʘʣʦʥʥʦʡ 

ʬʦʨʤʳ.  

D. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʛʣʫʙʠʥʳ ʜʝʬʝʢʪʘ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ 

ʂʘʢ ʪʦʣʴʢʦ ʜʝʬʝʢʪʳ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʙʥʘʨʫ-

ʞʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʡʚʣʝʪ-ʤʝʪʦʜʦʚ, ʥʝ ʤʝʥʝʝ 

ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠʭ ʛʣʫʙʠʥʳ. 

ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʩʦʪʥʷʤʠ ʜʘʪʯʠʢʦʚ MFL, ʧʦʣʫʯʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʩʚʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʣʫʙʠʥʦʡ ʜʝʬʝʢʪʘ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ ʠ ʝʝ ʪʨʫʜʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʠʛʨʘʪʴ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʧʦʩʦʙʥʳ ʠʟʚʣʝʢʘʪʴ 

ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʪʝʨʘʪʠʚʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦ-

ʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʩʦʦʙʱʘʣʦʩʴ ʚ 

ʣʠʪʝʨʘʪʫʨʝ, ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʝʢ-

ʪʦʚ, ʜʣʷ ʦʮʝʥʢʠ ʛʣʫʙʠʥʳ ʜʝʬʝʢʪʦʚ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʛʣʫʙʠʥʳ ʜʝʬʝʢʪʦʚ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʠ ʘʥʘʣʠʟ ʛʣʘʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʚʦʡʩʪʚ 

ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʣʫʙʠʥʘʤʠ ʜʝʬʝʢʪʦʚ ʠ ʬʦʨ-

ʤʘʤʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ MFL. 

ʅɽʁʈʆʅʅʓʁ ʉɽʊɽɺʆʁ ʇʆɼʍʆɼ ɼʃʗ 

ʆʎɽʅʂʀ ɼɽʌɽʂʊɸ ɻʃʋɹʀʅ 

ʅʘʨʷʜʫ ʩ ʜʣʠʥʦʡ ʜʝʬʝʢʪʘ, ʝʛʦ ʛʣʫʙʠʥʘ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʩʝʨʴ-

ʝʟʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʝʢʦʪʦ-

ʨʳʝ ʜʝʬʝʢʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʭ ʛʣʫʙʠʥʝ, ʤʦʛʫʪ ʩʯʠ-

ʪʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʳʤʠ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ 

ʩʯʠʪʘʶʪʩʷ ʩʝʨʴʝʟʥʳʤʠ. ʅʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

ʩʠʛʥʘʣʦʚ MFL ʥʘʤʥʦʛʦ ʚʳʰʝ ʜʣʷ ʜʝʬʝʢʪʦʚ ʩ ʙʦʣʴ-

ʰʝʡ ʛʣʫʙʠʥʦʡ. ʆʜʥʘʢʦ ʩʚʷʟʴ ʤʝʞʜʫ ʛʣʫʙʠʥʦʡ ʜʝ-

ʬʝʢʪʦʚ ʠ ʚʝʣʠʯʠʥʦʡ ʩʠʛʥʘʣʦʚ MFL ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʥʷʪʥʘ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʵʪʠʭ ʚʟʘʠʤʦʩʚʷ-

ʟʝʡ. 

ʊʨʫʜʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʛʣʫʙʠʥʦʡ ʜʝʬʝʢʪʦʚ ʠ ʘʤʧʣʠʪʫʜʘʤʠ ʩʠʛʥʘʣʦʚ MFL ʚ 

ʦʩʥʦʚʥʦʤ ʦʙʲʷʩʥʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʠʩʘʪʝʣʴʥʦʡ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʧʨʠʩʫʱʝʡ ʠʤ ʩʣʦʞʥʦʩʪʴʶ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʦʛʨʦʤʥʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ, ʩʦʙʠʨʘʝ-

ʤʳʭ ʩ ʜʘʪʯʠʢʦʚ MFL. ʏʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʘʢʦʡ 

ʩʣʦʞʥʦʩʪʴʶ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

(ANNs) ʜʣʷ ʦʮʝʥʢʠ ʛʣʫʙʠʥʳ ʜʝʬʝʢʪʦʚ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘ. ʅʦʚʳʡ ʧʦʜʭʦʜ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʰʠʙʢʘʤ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʰʠʨʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘ-

ʙʦʪʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʯʝʩʢʠʝ, 

ʢʘʩʢʘʜʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʝʪʠ. ʀʩʧʦʣʴʟʦʚʘʥ ʘʣʛʦ-

ʨʠʪʤ ʦʙʫʯʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʃʝʚʝʥ-

ʙʝʨʛʘ-ʄʘʨʢʚʘʨʜʪʘ. 
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