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ʈɸɿɼɽʃ I. ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ɹʫʡ ʊʭʘʥʴ ʊʨʫʥʛ
1
, ɿʦʘʥ ʂʫʠ ʍʠʝʫ

2
 

ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʧʨʠ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʤʝʪʦʜʦʤ ɹʫʙʥʦʚʘ ï ɻʘʣʸʨʢʠʥʘ 
1
ʋʥʠʚʝʨʩʠʪʝʪ ʅʘʨʦʜʥʦʡ ʇʦʣʠʮʠʠ 

(ɺʴʝʪʥʘʤ, ʍʦʰʠʤʠʥ) 
2
ʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/lj-12-2019-01 

idsp: ljournal-12-2019-01 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʝʚʘ. 

ʇʦʣʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʚʥʳ ʩʫʤʤʝ ʵʪʠʭ ʜʚʫʭ ʯʘʩʪʝʡ, ʚ ʣʶʙʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʩʚʷʟʘʥʳ ʩ ʥʘʧʨʷʞʝʥʠʷʤʠ ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʡ 

ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʠ ʤʝʪʦʜʘ ɹʫʙʥʦʚʘ ï ɻʘʣʸʨʢʠʥʘ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʘʩʪʠʥʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʚ ʧʝʨʝʤʝʱʝʥʠʷʭ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʢʨʘʷʭ ʧʣʘʩʪʠʥʳ. 

ɼʘʥ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ, ʧʦʩʪʦʷʥʥʘʷ ʪʦʣʱʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʪʝʨʤʦʫʧʨʫʛʦʩʪʴ, ʤʝʪʦʜ ɹʫʙʥʦʚʘ ï ɻʘʣʸʨʢʠʥʘ. 

 

Abstract 

A rectangular plate of constant thickness, which is under the combined action of 

distribution load and thermal heating, was considered. The total deformations were equal to 

the sum of these two parts, which were associated with load stresses and temperature in any 

orthogonal coordinate system. Based on the equations of elasticity theory and the Bubnov-

Galerkin method, a mathematical model of the stress state for the plate under consideration 

was constructed. The mathematical model was a system of linear algebraic equations in 

displacements with constant coefficients and natural boundary conditions at the edges of the 

plate. An analysis of stresses corresponding to the problem statement under the influence of 

temperature was given. 

Key words: rectangular plate, constant thickness, temperature, thermo-elasticity, 

Bubnov-Galerkin method. 

 

ɺʚʝʜʝʥʠʝ 

ʇʣʘʩʪʠʥʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ: 

ʘʚʠʘʮʠʠ, ʩʫʜʦʩʪʨʦʝʥʠʠ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠʩʫʱʘʷ 

ʪʦʥʢʦʩʪʝʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʣʸʛʢʦʩʪʴ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʭ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) 

ʧʣʘʩʪʠʥʳ ʩʚʦʜʠʪʩʷ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʩ ʟʘʜʘʥʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʚʘʞʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʝʥʦ, ʪʘʢ ʢʘʢ ʨʝʰʝʥʠʝ ʫʧʦʤʷʥʫʪʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʘʨʠʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ [1, 2, 3].  



ð 6 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺʘʨʠʘʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʟʚʦʣʷʶʪ ʥʘʭʦʜʠʪʴ ʧʨʠʙʣʠʞʸʥʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʫʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʥʝʚʦʟʤʦʞʝʥ ʠʣʠ ʟʘʪʨʫʜʥʠʪʝʣʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʥʦʩʪʴ 

ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʚʝʜʝʥʠʠ ʨʝʰʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʙʣʠʞʸʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ɹʫʙʥʦʚʘ ï ɻʘʣʸʨʢʠʥʘ. ʅʘ ʦʩʥʦʚʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʧʨʠʤʝʥʠʤ ʵʪʦʪ ʤʝʪʦʜ ʢ ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʷ ʉʦʬʠ-ɾʝʨʤʝʥ [4, 5]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ ʠʟʦʪʨʦʧʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 

ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ ʧʨʠʤʝʥʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ɺ 

ʨʘʙʦʪʝ [6, 7] ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʣʘʩʪʠʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚ ʨʘʙʦʪʘʭ [8, 9] 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʠ ʨʘʩʯʝʪʘ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʩʯʝʪʘ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 

ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʪʝʤʧʝʨʘʪʫʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʭʦʜ [4, 5]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʧʦʣʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʧʣʘʩʪʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʩʫʤʤʳ ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʦʚʳʰʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʅɼʉ ʠʟʦʪʨʦʧʥʦʡ 

ʧʣʘʩʪʠʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʝʸ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʦʩʪʘʥʦʚʢʘ  ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʫʧʨʫʛʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʟʦʪʨʦʧʥʦʡ ʧʣʘʩʪʠʥʳ, 

ʥʘʛʨʫʞʝʥʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ 
( ),q x y

 ʧʨʠ  ʥʘʣʠʯʠʠ ʧʝʨʝʧʘʜʘ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ ʧʣʘʩʪʠʥʳ 
( ),T x yD

, ʦʪʥʝʩʝʥʥʦʡ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

( ), ,x y z
 (ʨʠʩ. 1). ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ a ʠ b ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʧʣʘʩʪʠʥʳ, ʘ ʯʝʨʝʟ h - ʝʸ 

ʧʦʩʪʦʷʥʥʫʶ ʪʦʣʱʠʥʫ. ʂʨʘʷ ʧʣʘʩʪʠʥʳ 0x= , x a=  ʠ 0y= , y b=  ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʦʙʦʜʥʳʤʠ, ʰʘʨʥʠʨʥʦ ʦʧʝʨʪʳʤʠ ʠ ʞʝʩʪʢʦ ʟʘʱʝʤʣʝʥʥʳʤʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʨʭʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 
( )0 ,T x y

, ʘ ʥʠʞʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ -
( )1 ,T x y

. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʳ 1 0T T TD = -
 ʪʘʢʦʚ, ʯʪʦ 

ʥʘʛʨʝʚ ʥʝ ʠʟʤʝʥʷʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥʳ. 

 
ʈʠʩ. 1. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʣʘʩʪʠʥʘ 

q(x,y)   T(x,y) 

a 

b 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 7 ð   

 

ʇʦʣʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʩʫʤʤʳ ʥʘʛʨʫʟʦʢ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

() () () () () (), , ,x x x y y y xy xy xyq T q T q Te e e e e e g g g= + = + = +     (1) 

ʛʜʝ 
() () (), ,x y xyq q qe e g

 - ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

() () (), , ,x y xyT T Te e g
 - ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʨʠ ʧʝʨʝʧʘʜʝ æT ʪʝʤʧʝʨʘʪʫʨ ʪʝʣʘ, ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

( ) ( ) ,x yT T Te e a= =  () 0.xy Tg =                                     (2) 

ʛʜʝ a - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʥʳ. 

ʂʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʣʘʩʪʠʥʝ 

( ) ( )2 2
, , ,

1 1 2(1 )
x x y y y x xy xy

E E E
s e ne s e ne t g

n n n
= + = + =
- - +

        (3) 

ʛʜʝ E - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, n- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. 

ʇʦʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʷ (1), (2) ʚ (3) ʧʦʣʫʯʠʤ 
2 2

2 2 2 2

( ) ( )
( ) ( ) (1 ) (1 ) ,

1 1
x x y

E Ez w q w q
q q T T

x y
s e ne n a n n a

n n

è ø- µ µ
è ø= + + + = + + +é ùê ú- - µ µê ú

 

2 2

2 2 2 2

( ) ( )
( ) ( ) (1 ) (1 ) ,

1 1
y y x

E Ez w q w q
q q T T

y x
s e ne n a n n a

n n

è ø- µ µ
è ø= + + + = + + +é ùê ú- - µ µê ú

2 ( )
( ) ,

2(1 ) 1
xy xy

E Ez w q
q

x y
t g

n n

- µ
= =

+ + µ µ
                                 (4) 

ʛʜʝ ʠʩʢʦʤʘʷ ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʘ w(ʭ,ʫ) ʚ ʚʳʨʘʞʝʥʠʡ (4) ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʵʪʦʤʫ 

ʫʨʘʚʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘ ʢʨʘʷʭ ʧʣʘʩʪʠʥʳ.  

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʤʝʪʦʜʫ, ʬʫʥʢʮʠʷ ʧʨʦʛʠʙʦʚ w(ʭ,ʫ) ʟʘʤʝʥʷʝʪʩʷ ʝʸ ʧʨʠʙʣʠʞʸʥʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʚ ʚʠʜʝ ʜʚʦʡʥʦʛʦ ʨʷʜʘ: 

( ) ()()
1 1

, ,
m n

mn ij i i

i j

w x y c X x Y y
= =

=ää                                        (5) 

ʛʜʝ ijc
  ï ʧʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʦʜʣʝʞʘʱʠʝ ʦʧʨʝʜʝʣʝʥʠʶ; 

() (),i iX x Y y
 ïʙʘʟʠʩʥʳʝ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʠ 

ʩʪʘʪʠʯʝʩʢʠʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ.  

ʋʨʘʚʥʝʥʠʝ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 
4 4 4

4 2 2 4
2 0,

w w w
D q

x x y y

å õµ µ µ
+ + - =æ ö

µ µ µ µç ÷
                                 (6) 

ʛʜʝ D   ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʧʣʘʩʪʠʥʳ, q   ï ʥʘʛʨʫʟʢʘ. 
ʉʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʜʠʩʢʨʝʪʥʘʷ ʧʣʘʩʪʠʥʳ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ, ʠʟ 

ʚʳʨʘʞʝʥʠʡ (5) ʠ (6) ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ɹʫʙʥʦʚʘ ï ɻʘʣʸʨʢʠʥʘ: 

()()
4 4 4

4 2 2 4
2 0.mn mn mn

i i

S

w w w
D q X x Y y dxdy

x x y y

è øå õµ µ µ
+ + - =é ùæ ö

µ µ µ µç ÷ê ú
ññ     (7) 



ð 8 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʣʫʯʝʥʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (7) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ijc
. ʈʝʰʝʥʠʝ 

ʉʃɸʋ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʦʚ ijc
 ʠ ʧʦʣʫʯʝʥʠʶ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ 
( ),mnw x y

. ʇʦʩʪʘʚʠʤ ʬʫʥʢʮʠʶ ʧʨʦʛʠʙʘ ʚ 

ʚʳʨʘʞʝʥʠʷʭ (4) ʧʦʣʫʯʠʤ ʢʦʤʧʦʥʝʥʪ ʥʘʧʨʷʞʝʥʠʡ ʧʣʘʩʪʠʥʳ. 

ʇʨʠʤʝʨ ʨʘʩʯʸʪʘ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ, ʟʘʛʨʫʞʝʥʥʦʡ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 0( , ) Qq x y const= = . ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʟʘʜʘʜʠʤ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ( )T f xD = = 
20 / 30 [ C]x a+ ¯

. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʧʣʘʩʪʠʥʳ. ʏʠʩʣʦʚʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʣʘʩʪʠʥʳ ʩʣʝʜʫʶʱʠʝ: ʘ = 4 ʤ; b = 4 ʤ; h = 0,2 ʤ; 
4

0Q 5 10= Ö
 ʇʘ; 

52.10E ʄʇʘ= ; 0,3n= . 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ, ʢʦʛʜʘ ʚ ʧʨʠʙʣʠʞʸʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʣʷ 

ʧʨʦʛʠʙʘ  

( )
2

, ( , ) (1 cos )sin ,
x y

w x y c x y c
a b

p p
j= = -                            (8) 

ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʷʤ ʥʘ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʝ, ʛʨʘʥʠ AK ʠ BL ʧʣʘʩʪʠʥʳ 

ʟʘʱʝʤʣʝʥʳ, ʘ ʛʨʘʥʠ AB ʠ KL ī ʰʘʨʥʠʨʥʦ ʦʧʸʨʪʳ. ɿʘʜʘʥʥʘʷ ʬʫʥʢʮʠʷ 
( ),w x y

 

ʧʨʦʛʠʙʦʚ (8) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘ ʢʦʥʪʫʨʝ ʧʣʘʩʪʠʥʳ. 

ʀʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ɹʫʙʥʦʚʘ - ɻʘʣʸʨʢʠʥʘ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʧʣʘʩʪʠʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2-5. 

  

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ xs  ʧʦ ʜʣʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ xs  ʧʦ ʰʠʨʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʀʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

ʧʦ ʜʣʠʥʝ ʧʣʘʩʪʠʥʳ, ʧʦʵʪʦʤʫ ʥʘʧʨʷʞʝʥʠʷ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ ʬʫʥʢʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ɸ ʧʦ 

ʰʠʨʠʥʝ ʧʣʘʩʪʠʥʳ, ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʠʛʥʦʨʠʨʫʷ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 9 ð   

 

ʚ ʵʪʦʡ ʩʪʘʪʴʝ, ʠʤʝʶʪ ʪʦ ʞʝ ʟʥʘʯʝʥʠʷ ʚ ʨʘʙʦʪʘʭ ʊʠʤʦʰʝʥʢʦ ʉ.ʇ., ɺʦʡʥʦʚʩʢʠʡ-ʂʨʠʛʝʨ ʉ. 

ʠ ʅʦʚʦʞʠʣʦʚʘ ɺ.ɺ. 
6 6

max y max5,27 10 , 3,67 10 .x ʄʇʘ ʄʇʘs s= Ö = Ö  

  

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ys  ʧʦ ʜʣʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ys  ʧʦ ʰʠʨʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ɹʫʙʥʦʚʘ - ɻʘʣʸʨʢʠʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʠʙʣʠʞʸʥʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʀʤʝʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʛʠʙʘ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʅɼʉ ʧʣʘʩʪʠʥʳ ʚ ʣʶʙʦʡ ʝʸ ʪʦʯʢʝ ʧʣʘʩʪʠʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ ɹʫʙʥʦʚʘ - ɻʘʣʸʨʢʠʥʘ, ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʝ ʧʣʘʩʪʠʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʧʣʘʩʪʠʥʳ ʧʦ ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ.  

3. ʋʯʝʪ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʅɼʉ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʪʦʯʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ. ʕʪʦʪ 

ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʫʨʦʚʝʥʴ 

ʪʚʝʨʜʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ, ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʠ ʨʘʩʯʝʪʝ ʅɼʉ ʧʣʘʩʪʠʥʳ. 
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ɸʥʥʦʪʘʮʠʷ  

ʅʘ ʧʨʠʤʝʨʘʭ ʦʜʥʠʭ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ ʚ ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʠ ʧʦʢʘʟʘʥʘ 

ʚʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʝʨ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʧʨʘʚʠʣʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ʇʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ 
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Abstract 

The importance and relevance of fire safety measures in the process of construction 

and operation of buildings and structures is shown on the examples of one of the largest fires 

in world history. The normative literature regulating the rules in this sphere is analyzed. The 

algorithm of building escape routes and checking their lengths using the Revit software 

package is given. The advantages of the implementation of this method in the process of 

designing buildings are shown. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʋʯʝʪ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʦʯʝʥʴ ʚʘʞʝʥ, 

ʪʘʢ ʢʘʢ ʮʝʥʘ ʦʰʠʙʢʠ ʚʝʣʠʢʘ. ʅʘ ʢʦʥʫ ʩʪʦʷʪ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʠʟʥʠ. ʀʩʪʦʨʠʷ ʚʦʟʚʝʜʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʟʥʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʮʠʜʝʥʪʦʚ, ʧʨʠʚʝʜʰʠʭ 

ʢ ʦʛʨʦʤʥʳʤ ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʀʤʝʥʥʦ ʦʥʠ ʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ 

ʩʬʝʨʳ, ʢʘʢ ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʧʦʞʘʨʦʚ, ʠʟʤʝʥʠʚʰʠʭ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ: 

1) ɺʝʣʠʢʠʡ ʧʦʞʘʨ ʚ ʃʦʥʜʦʥʝ 

ɺ 1666 ʛʦʜʫ ʚ ʃʦʥʜʦʥʝ ʚ ʢʦʨʦʣʝʚʩʢʦʡ ʧʝʢʘʨʥʝ ʥʘʯʘʣʩʷ ʧʦʞʘʨ, ʢʦʪʦʨʳʡ 

ʨʘʟʦʰʝʣʩʷ ʠ ʧʝʨʝʢʠʥʫʣʩʷ ʥʘ ʩʦʩʝʜʥʠʝ ʧʦʩʪʨʦʡʢʠ. ʊʘʢ ʢʘʢ ʚ ʃʦʥʜʦʥʝ 17-ʛʦ ʚʝʢʘ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʜʘʥʠʡ ʙʳʣʠ ʠʟ ʜʝʨʝʚʘ ʩ ʩʦʣʦʤʝʥʥʳʤʠ ʢʨʳʰʘʤʠ, ʦʛʦʥʴ ʦʭʚʘʪʠʣ ʛʦʨʦʜ ʟʘ 

ʧʘʨʫ ʯʘʩʦʚ. ʆʛʦʥʴ ʫʥʠʯʪʦʞʠʣ ʙʦʣʝʝ 13 000 ʜʦʤʦʚ, 87 ʮʝʨʢʚʝʡ, ʉʦʙʦʨ ʩʚʷʪʦʛʦ ʇʘʚʣʘ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʜʘʥʠʡ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʩʛʦʨʝʣ ʮʝʥʪʨ 

ʛʦʨʦʜʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʦʜʘ ʟʘʥʷʣʦ ʧʦʯʪʠ ʧʦʣʚʝʢʘ. 

ʉ ʪʦʛʦ ʤʦʤʝʥʪʘ ʧʦʩʪʨʦʡʢʠ ʚ ʛʦʨʦʜʘʭ ʩʪʘʨʘʣʠʩʴ ʜʝʣʘʪʴ ʠʟ ʢʘʤʥʷ, ʪʘʢ ʢʘʢ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʢʘʤʥʷ ʚ ʨʘʟʳ ʚʳʰʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʜʝʨʝʚʘ. 

2) ʊʝʨʘʢʪʳ 11 ʩʝʥʪʷʙʨʷ 2001 ʛʦʜʘ ʚ ʅʴʶ-ʁʦʨʢʝ 

11 ʩʝʥʪʷʙʨʷ 2001 ʛʦʜʘ ʧʨʦʠʟʦʰʣʘ ʩʝʨʠʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ, ʧʨʠʚʝʜʰʘʷ ʢ 

ʧʘʜʝʥʠʶ ʙʘʰʝʥ ʙʣʠʟʥʝʮʦʚ ɺʩʝʤʠʨʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ. ɾʝʨʪʚʘʤʠ ʪʝʨʘʢʪʦʚ ʩʪʘʣʠ 

ʦʢʦʣʦ 600 ʯʝʣʦʚʝʢ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʚʝʨʭʥʠʭ ʵʪʘʞʘʭ ʙʘʰʝʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʧʦʛʠʙʣʠ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʧʦʞʘʨʘ.  

ɼʘʥʥʘʷ ʪʨʘʛʝʜʠʷ ʧʦʙʫʜʠʣʘ ʢ ʫʞʝʩʪʦʯʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ 

ʪʝʨʨʦʨʠʟʤʦʤ ʠ ʦʛʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʦʪʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɹʳʣʠ 

ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʧʦʞʘʨʥʦʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 11 ð   

 

ʩʠʛʥʘʣʠʟʘʮʠʠ. ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʦʞʘʨʥʳʝ ʣʠʬʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʚʘʢʫʠʨʦʚʘʪʴ ʣʶʜʝʡ 

ʠʟ ʛʦʨʷʱʝʛʦ ʟʜʘʥʠʷ. 

3) ʇʦʞʘʨ ʚ ʅʦʪʨ-ɼʘʤ ʜʝ ʇʘʨʠ 

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ, 15 ʘʧʨʝʣʷ 2019 ʛʦʜʘ, ʚʦʟʛʦʨʝʣʩʷ ʩʦʙʦʨ ʇʘʨʠʞʩʢʦʡ ɹʦʛʦʤʘʪʝʨʠ. 

ʆʥ ʧʨʦʜʣʠʣʩʷ ʙʦʣʝʝ 12 ʯʘʩʦʚ. ɺ ʠʪʦʛʝ, ʦʙʛʦʨʝʣʘ ʢʨʳʰʘ ʩʦʙʦʨʘ, ʨʫʭʥʫʣ ʰʧʠʣʴ, 

ʧʦʚʨʝʞʜʝʥʳ ʠʢʦʥʳ ʠ ʚʥʫʪʨʝʥʥʝʝ ʫʙʨʘʥʩʪʚʦ. ʕʪʦʪ ʠʥʮʠʜʝʥʪ ʧʦʪʨʷʩ ʚʝʩʴ ʟʘʧʘʜʥʳʡ ʤʠʨ, 

ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʩʦʙʦʨ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ ʩʠʤʚʦʣʦʚ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʦʣʠʮʳ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ 

ʉʦʙʦʨ ʥʘʭʦʜʠʣʩʷ ʥʘ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʙʳʣ ʦʙʚʠʪ ʜʝʨʝʚʷʥʥʳʤʠ ʣʝʩʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʧʣʘʤʷ.  

ʉʦʙʣʶʜʝʥʠʝ ʤʝʨ ʧʦʞʘʨʥʦʡ ʧʣʦʱʘʜʢʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʩʪʘʚʨʘʮʠʠ. ɻʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʠʭ, ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʦʟʚʝʜʝʥʠʷ ʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʇʦʵʪʦʤʫ ʵʪʦʡ ʪʝʤʝ ʫʜʝʣʝʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ. ʊʘʢ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.02.2008 N 87 (ʨʝʜ. ʦʪ 

06.07.2019) "ʆ ʩʦʩʪʘʚʝ ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʠʭ 

ʩʦʜʝʨʞʘʥʠʶ" ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʨʘʟʜʝʣ 9 

çʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè.  

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʘʚʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 

1) ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22 ʠʶʣʷ 2008 ʛ. ˉ 123-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè; 

2) ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 30 ʜʝʢʘʙʨʷ 2009 ʛ. ˉ 384-ʌɿ çʊʝʭʥʠʯʝʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè; 

3) ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɻʦʩʩʪʨʦʷ ʈʌ ʦʪ 23 ʠʶʣʷ 2001 ʛ. ˉ 80 çʆ ʧʨʠʥʷʪʠʠ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɹʝʟʦʧʘʩʥʦʩʪʴ 

ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʏʘʩʪʴ 1. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʉʅʠʇ 12-03-2001è 

(ʧʫʥʢʪ 6.5. çʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠè); 

4) ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25 ʘʧʨʝʣʷ 2012 ʛ. ˉ 390 çʆ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʤ ʨʝʞʠʤʝè (çʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʛʣʘʚʘ XV çʉʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʠ 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳè); 

5) ʉʇ 1.13130.2009 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. 

ʕɺɸʂʋɸʎʀʆʅʅʓɽ ʇʋʊʀ ʀ ɺʓʍʆɼʓè 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʦʞʘʨʥʳʭ ʥʦʨʤʘʭ, ʢʦʪʦʨʦʤʫ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ. 

ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʷ, ʩʪʝʧʝʥʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʢʣʘʩʩʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ ʚ ʦʙʱʝʤ 

ʧʨʦʭʦʜʝ.  

ɺ ʤʛʥʦʚʝʥʥʦʡ ʦʮʝʥʢʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʩʦʚʨʝʤʝʥʥʳʝ BIM (ʘʥʛʣ. Building Information Model ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ) ʪʝʭʥʦʣʦʛʠʠ. ʈʘʟʙʝʨʝʤ ʘʣʛʦʨʠʪʤ ʧʦʜʩʯʝʪʘ ʜʠʥʳ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Revit:  

1) ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʠʟʘ ʪʨʘʩʩʠʨʦʚʢʠ, ʪʦ ʝʩʪʴ ʪʝ 

ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʘ ʥʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 

ʣʠʥʠʠ, ʦʙʦʟʥʘʯʘʶʱʝʡ ʧʫʪʴ ʵʚʘʢʫʘʮʠʠ. ɿʘʜʘʝʤ ʢʘʪʝʛʦʨʠʶ ʜʚʝʨʠ, ʪʘʢ ʢʘʢ 

ʵʚʘʢʫʘʮʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʠʭ; 

2) ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ, ʢʦʪʦʨʘʷ ʩʪʘʚʠʪʩʷ ʚ ʜʘʣʴʥʝʤ ʫʛʣʫ 
ʢʦʤʥʘʪʳ, ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʥʘ 

ʥʘʨʫʞʥʦʡ ʜʚʝʨʠ. Revit ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʩʪ ʧʫʪʴ ʵʚʘʢʫʘʮʠʠ; 

3) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʘʨʢʠʨʦʚʘʪʴ ʣʠʥʠʠ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʚʢʣʘʜʢʝ 
ɸʥʥʦʪʘʮʠʠ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ çʄʘʨʢʠʨʦʚʘʪʴ ʧʦ ʢʘʪʝʛʦʨʠʠè. ɼʘʣʝʝ 



ð 12 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʨʫʟʠʪʴ ʩʝʤʝʡʩʪʚʦ ï ɸʥʥʦʪʘʮʠʠ: ʄʘʨʢʘ ʜʚʠʞʝʥʠʷ ʧʦ 

ʪʨʘʝʢʪʦʨʠʠ. ʄʘʨʢʠʨʫʝʤ ʦʜʥʫ ʪʨʘʝʢʪʦʨʠʶ, ʘ ʜʘʣʝʝ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ 

çʄʘʨʢʠʨʦʚʘʪʴ ʚʩʝè ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʘʨʢʠʨʦʚʢʠ ʚʩʝʭ ʣʠʥʠʡ. ʄʘʨʢʘ 

ʧʦʢʘʟʳʚʘʝʪ ʜʣʠʥʫ ʣʠʥʠʠ ʠ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʜʘ ʦʪ ʥʘʯʘʣʴʥʦʡ ʜʦ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʩʢʦʨʦʩʪʠ ʦʙʭʦʜʘ 1,34 ʤ/ʩ; 

4) ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʣʠʥʠʡ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ ʜʣʠʥʫ, 
ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʬʠʣʴʪʨ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ 

çʇʨʝʜʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʬʠʢʠè, ʟʘʪʝʤ çʌʠʣʴʪʨʳè ʠ ʩʦʟʜʘʝʤ ʬʠʣʴʪʨ ʜʣʷ 

ʣʠʥʠʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʤ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʠʥʳ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʧʫʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʥʦʨʤʘʤ;  

5) ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ 
ʜʣʠʥʘ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʧʫʪʠ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ; 

6) ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʣʠʥʠʷ ʙʫʜʝʪ ʧʝʨʝʩʪʨʦʝʥʘ ʧʦʩʣʝ ʥʘʞʘʪʠʷ 
ʢʥʦʧʢʠ çʆʙʥʦʚʠʪʴ ʧʫʪʠ ʜʚʠʞʝʥʠʷè. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʫʪʠ ʵʚʘʢʫʘʮʠʠ ʩ ʦʜʥʠʤ ʚʳʭʦʜʦʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʜʣʠʥʳ ʠ ʚʨʝʤʝʥʠ. 

ʇʨʝʜʝʣʴʥʘʷ ʜʣʠʥʘ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 45 ʤ. ɿʝʣʝʥʳʤ ʦʪʦʙʨʘʞʝʥʳ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʢʦʨʦʯʝ 

ʧʨʝʜʝʣʴʥʦʛʦ, ʢʨʘʩʥʳʤ ï ʜʣʠʥʥʝʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʠʥ 

ʚʳʭʦʜ.  

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʫʪʠ ʵʚʘʢʫʘʮʠʠ ʩ ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 13 ð   

 

ʀʪʘʢ, ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘ ʩʯʝʪ ʘʥʘʣʠʟʘ ʢʨʫʧʥʳʭ ʧʦʞʘʨʦʚ. ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʣʘʥʘ 

ʵʪʘʞʘ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʪʘʢʦʛʦ ʚʘʞʥʦʛʦ ʚʦʧʨʦʩʘ, ʢʘʢ ʩʦʙʣʶʜʝʥʠʝ ʜʣʠʥʳ 

ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ ʧʫʪʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠʥʞʝʥʝʨʫ-

ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʧʨʠʰʣʦʩʴ ʙʳ ʧʨʦʚʝʨʷʪʴ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʧʦʩʪʬʘʢʪʫʤ. ʅʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʟʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʧʦʩʦʙʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʧʫʪʴ ʵʚʘʢʫʘʮʠʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʧʨʝʛʨʘʜ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴ ʠ 

ʫʧʨʦʱʘʝʪ ʦʪʯʝʪʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ BIM 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʦʟʚʦʣʠʪ ʠʥʞʝʥʝʨʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʠʭ ʚʦʧʨʦʩʘʭ. 

***  

1. ʉʘʤʳʝ ʤʘʩʰʪʘʙʥʳʝ ʠ ʪʨʘʛʠʯʝʩʢʠʝ ʧʦʞʘʨʳ ʚ ʤʠʨʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://joy-pup.com/travels/5-samyh-strashnyh-pozharov/ 

2. ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://knowledge.autodesk.com/ru/support/revit-products/learn-

explore/caas/CloudHelp/cloudhelp/2020/RUS/Revit-Analyze/files/GUID-84C3AD28-8F10-4468-AD06-

D740F81D7FC3-htm.html 

3. ʉʚʦʡʩʪʚʘ ʵʢʟʝʤʧʣʷʨʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://knowledge.autodesk.com/ru/support/revit-products/learn-

explore/caas/CloudHelp/cloudhelp/2020/RUS/Revit-Analyze/files/GUID-6DDE2506-9E12-4ED5-B9B5-

D7AF9AA4C027-htm.html 

ʄʘʪʚʠʝʥʢʦ ɺ.ɼ. 
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ɸʥʥʦʪʘʮʠʷ  

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ BIM ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʳʜʝʣʝʥʘ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʧʦ ʧʨʠʯʠʥʝ 

ʢʦʪʦʨʦʡ BIM ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʤʦʛʫʪ ʚʳʪʝʩʥʠʪʴ ʉɸʇʈ ʪʝʭʥʦʣʦʛʠʠ. ʆʧʠʩʘʥʦ ʨʝʰʝʥʠʝ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ï ʠʥʪʝʛʨʘʮʠʷ ʙʣʦʢʯʝʡʥʘ. ʇʨʠʚʝʜʝʥʘ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʠ ʩʬʝʨʳ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʢʯʝʡʥʘ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɼʘʥ ʧʨʦʛʥʦʟ ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʙʣʦʢʯʝʡʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɸʇʈ ʪʝʭʥʦʣʦʛʠʠ, BIM ʪʝʭʥʦʣʦʛʠʠ, ʙʣʦʢʯʝʡʥ, ʩʤʘʨʪ-

ʜʦʛʦʚʦʨ. 

 

Abstract 

The advantages and disadvantages of BIM technologies in comparison with classical 

design methods are considered. The main problem is highlighted, due to which BIM 

technologies cannot displace CAD technologies. The solution of this problem is integration of 

blockchain. The history of development and scope of this technology is given. The 

advantages of using blockchain in construction are considered. The forecast for the 

development of construction production after the introduction of blockchain is given. 

Keywords: CAD technology, BIM technology, blockchain, smart contract. 

 



ð 14 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʄʝʪʦʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʥʷʣʠʩʴ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ. ʈʘʥʴʰʝ ʚʩʝʤ ʧʨʦʮʝʩʩʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʫʢʦʚʦʜʠʣ ʟʦʜʯʠʡ. ʆʥ ʧʦʣʘʛʘʣʩʷ 

ʥʘ ʩʚʦʡ ʦʧʳʪ ʠ ʦʧʳʪ ʟʦʜʯʠʭ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʪʘʢʠʭ ʥʘʫʢ ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʚ ʦʩʥʦʚʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʣʝʞʘʣ ʫʞʝ ʥʝ ʦʧʳʪ ʦʪʜʝʣʴʥʳʭ ʣʶʜʝʡ, ʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʠʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ. 

ʈʘʥʴʰʝ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʠʥʞʝʥʝʨʘ ʩʦʟʜʘʚʘʣʩʷ ʠ ʦʪʦʙʨʘʞʘʣʩʷ ʥʘ ʙʫʤʘʛʝ. ʅʦ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʤʦʱʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ 1970-ʭ ʛʦʜʘʭ ʨʦʜʠʣʘʩʴ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ï ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʧʦʟʚʦʣʠʚʰʘʷ 

ʩʦʟʜʘʚʘʪʴ ʯʝʨʪʝʞʠ ʠ 3D ʤʦʜʝʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʣʘ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ 1990-ʭ ʛʦʜʘʭ, ʘ ʚ 2000-ʭ ʫʞʝ ʜʦʩʪʠʛʣʘ ʪʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʠ ʧʦ ʩʝʡ 

ʜʝʥʴ. ʆʥʘ ʚ ʨʘʟʳ ʫʩʢʦʨʠʣʘ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ. ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʘ ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʦʚʘʣʦ ʥʘʯʠʥʘʪʴ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʥʫʣʷ. ɼʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʉɸʇʈ ʚ ʢʫʧʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʠʥʪʝʨʘʤʠ ʧʦʣʦʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʘʣʦ ʚʩʶ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʠʥʜʫʩʪʨʠʶ. 

ʅʦ ʚ ʢʦʥʮʝ 2000-ʭ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ BIM (ʘʥʛʣ. Building Information Model ï 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ) ʪʝʭʥʦʣʦʛʠʠ. ʅʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ 

ʤʦʱʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪ ʫʞʝ ʥʝ ʯʝʨʪʝʞʠ, ʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʘʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʠʥʞʝʥʝʨʫ ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʥʦ 

ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʨʘʟʳ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʉɸʇʈ ʠ BIM 
 ʉɸʇʈ BIM 

+ 

+ ʇʨʦʩʪʦʪʘ ʚ ʠʟʫʯʝʥʠʠ; 

+ ʢʦʥʩʝʨʚʘʪʠʟʤ (ʪʦ ʝʩʪʴ ʧʨʦʩʪ ʜʣʷ 

ʠʥʞʝʥʝʨʦʚ ʩʪʘʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʳʢʣʠ ʠʤʝʪʴ ʜʝʣʦ ʩ ʯʝʨʪʝʞʘʤʠ; 

+ ʜʝʰʝʚʠʟʥʘ (ʪʦ ʝʩʪʴ ʪʨʝʙʫʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʛʠʥʦʚ ʠ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʦʧʦʣʥʝʥʠʡ) 

+ ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʣʶʙʦʡ ʬʦʨʤʳ ʚ 3D ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ 

ʧʣʦʩʢʠʭ ʚʠʜʦʚ; 

+ ʥʘʛʣʷʜʥʦʩʪʴ ʘʨʤʠʨʦʚʘʥʠʷ; 

+ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʚʝʜʦʤʦʩʪʝʡ; 

+ ʩʢʦʨʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

+ ʥʘʛʣʷʜʥʦʩʪʴ 

ï 

ī ʈʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʳʰʣʝʥʠʷ (ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʣʶʩʦʤ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʥʦ ʙʦʣʴʰʠʤ ʤʠʥʫʩʦʤ ʜʣʷ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʪʳ); 

ī ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ (ʩʬʝʨʠʯʝʩʢʠʝ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ ʠ ʪ.ʜ.) 

ī ɼʣʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʘʙʦʪʦʢ: ʧʣʘʛʠʥʳ, ʙʣʦʢʠ, 

ʩʝʤʝʡʩʪʚʘ ʠ ʧʨʦʯʠʝ (ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʳʤ 

ʤʠʥʫʩʦʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʣʶʙʦʡ ʩʣʦʞʥʦʡ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʫʞʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ); 

ī ʩʣʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʝʡ ʧʦ 

ɻʆʉʊʫ 

 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ BIM ʩʧʦʩʦʙʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ 

ʛʣʘʚʥʦʝ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ɻʣʘʚʥʳʤ ʞʝ ʬʘʢʪʦʨʦʤ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʤ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʡʪʠ ʩ ʉɸʇʈ ʥʘ BIM, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʝʡ ʧʦ 

ɻʆʉʊʫ. ʀʤʝʥʥʦ ʦʪʢʘʟ ʦʪ ʉɸʇʈ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʦʪ ʯʝʨʪʝʞʝʡ ʚʦʚʩʝ, ʚʠʜʠʪʩʷ ʛʣʘʚʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʚ 

ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʠʩʪʳ ʚʩʝʭ ʦʪʨʘʩʣʝʡ: ʦʪ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ 

ʜʦ ʤʘʩʪʝʨʦʚ ʠ ʧʨʦʨʘʙʦʚ, ʫʞʝ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʫ ʢʨʫʧʥʝʡʰʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʤʠʨʘ. ʅʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦ ʥʝ ʨʝʘʣʠʟʦʚʘʥʦ ʧʦ ʧʨʠʯʠʥʝ 

ʪʦʛʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ 2D ʯʝʨʪʝʞʠ ʜʦ ʩʠʭ ʧʦʨ ʚ ʭʦʜʫ. ʕʢʟʝʤʧʣʷʨʳ ʧʨʦʝʢʪʘ ʠʤʝʶʪʩʷ ʫ ʚʩʝʭ ʩʪʦʨʦʥ: ʫ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 15 ð   

 

ʟʘʢʘʟʯʠʢʘ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ, ʠʩʧʦʣʥʠʪʝʣʷ ʠ ʥʘʜʟʦʨʥʦʛʦ ʦʨʛʘʥʘ. ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʤʦʞʝʪ ʚʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʚ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ. 

ɹʣʦʢʯʝʡʥ ï ʵʪʦ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʫ ʢʦʪʦʨʦʡ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʥʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʙʱʝʤʫ ʩʝʨʚʝʨʫ. ʕʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʭʨʘʥʠʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʱʠʡ ʩʧʠʩʦʢ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʟʘʧʠʩʝʡ, ʥʘʟʳʚʘʝʤʳʭ ʙʣʦʢʘʤʠ. ʂʘʞʜʳʡ ʙʣʦʢ 

ʩʦʜʝʨʞʠʪ ʤʝʪʢʫ ʚʨʝʤʝʥʠ ʠ ʩʩʳʣʢʫ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʙʣʦʢ.  

ʇʨʠʤʝʥʝʥʠʝ ʰʠʬʨʦʚʘʥʠʷ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʪʦʣʴʢʦ 

ʪʝ ʯʘʩʪʠ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʤʠ ʦʥʠ çʚʣʘʜʝʶʪè ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʫ ʥʠʭ ʝʩʪʴ 

ʟʘʢʨʳʪʳʝ ʢʣʶʯʠ, ʙʝʟ ʢʦʪʦʨʳʭ ʟʘʧʠʩʴ ʚ ʬʘʡʣ ʥʝʚʦʟʤʦʞʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʰʠʬʨʦʚʘʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʢʦʧʠʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ ʫ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʟʫʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʙʠʪʢʦʠʥ-ʩʝʨʚʝʨʘ 

 

ʉʘʤʳʤ ʧʝʨʚʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣ ʙʠʪʢʦʡʥ ʚ ʦʢʪʷʙʨʝ 2008 ʛʦʜʘ.  

ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʣʦʢʯʝʡʥ ʧʦʣʫʯʠʣ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ 

ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝʩʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʤʦʜʝʣʠ, ʧʦʪʦʤʫ ʯʪʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʙʣʦʢʯʝʡʥʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: 

1) ɹʝʟʦʧʘʩʥʦʩʪʴ  

ɹʣʦʢʯʝʡʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʟʣʦʤʘʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʫʧ ʢ ʧʨʦʝʢʪʫ 

ʙʫʜʫʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʣʶʜʠ ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʢʣʶʯ.  

2) ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʫʧʮʠʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʝʥʴ ʟʘʢʨʳʪʘʷ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʩʬʝʨʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʠ 

ʦʯʝʥʴ ʢʦʨʨʫʤʧʠʨʦʚʘʥʘ. ɹʣʦʢʯʝʡʥ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʟʨʘʯʥʳʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪ-ʜʦʛʦʚʦʨʦʚ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝʣʷʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

3) ʋʧʨʘʟʜʥʝʥʠʝ ʧʦʩʨʝʜʥʠʢʦʚ 

ʉ ʙʣʦʢʯʝʡʥʦʤ ʩʪʨʦʠʪʝʣʴ ʩʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʦʙʱʘʪʴʩʷ ʩ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ. 

ʀʩʧʦʣʥʠʪʝʣʴ ʩʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʦʪʧʨʘʚʣʷʪʴ ʦʪʯʝʪʳ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʘʪʴ ʫʢʘʟʘʥʠʷ ʧʨʷʤʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 



ð 16 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʚʥʝʜʨʝʥʠʷ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: 

1) ʇʣʘʪʬʦʨʤʘ BIM-ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʥʘ ʙʘʟʝ ʦʜʥʦʡ 

ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʦʥʣʘʡʥ ʙʠʙʣʠʦʪʝʢ 3D ʠ BIM ʤʦʜʝʣʝʡ - FILE-SYSTEM.RU.  

ʇʨʦʝʢʪ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʡ ʜʣʷ ʈʦʩʩʠʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʪʥʝʨʦʤ ʚʳʩʪʫʧʠʪ 

ʢʦʤʧʘʥʠʷ SQUAREX.  

ʇʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ:  

- ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʘʚʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʝʝʩʪʨʘ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʦʚ 

ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʷ;  

- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʤʘʨʪ-ʜʦʛʦʚʦʨʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʜʝʣʦʢ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. 
2) BitRent 

ʇʣʘʪʬʦʨʤʘ BitRent ʧʨʝʜʩʪʘʚʠʣʘ ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ: ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʢʦʤʤʝʨʯʝʩʢʫʶ ʠ ʞʠʣʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʪʘʢ, ʫʞʝ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʝʚʦʣʶʮʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺʝʩʴ ʧʨʦʝʢʪ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʨʘʩʯʝʪʳ, 

ʧʨʦʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʠ ʩʤʝʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɺʦʟʤʦʞʥʦ, ʩʪʨʦʠʪʝʣʴ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʙʫʜʝʪ ʩʤʦʪʨʝʪʴ ʥʘ 3D ʤʦʜʝʣʴ ʩ ʧʣʘʥʰʝʪʘ ʠ ʚ ʪʦʯʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʦ, ʯʪʦ ʦʪ ʥʝʛʦ ʪʨʝʙʫʝʪʩʷ. ʇʨʦʮʝʥʪ ʙʨʘʢʘ ʙʫʜʝʪ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ. 

ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪ ʟʘʜʫʤʢʠ ʜʦ ʛʦʪʦʚʦʛʦ ʦʙʲʝʢʪʘ ʙʫʜʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʘ. ɺʩʝ ʵʪʦ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ BIM-ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʙʣʦʢʯʝʡʥʦʤ.  

***  

1. BIM-ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ardexpert.ru/article/12833 

2. ɹʫʜʫʱʝʝ BIM-ʪʝʭʥʦʣʦʛʠʡ ʟʘ ʠʥʪʝʛʨʘʮʠʝʡ ʩ ʙʣʦʢʯʝʡʥʦʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.file-system.ru/blockchain/ 

3. ʀʥʪʝʛʨʘʮʠʷ BIM-ʪʝʭʥʦʣʦʛʠʡ ʩ ʙʣʦʢʯʝʡʥʦʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://totalarch.com/blockchain_bim_integration 

4. BitRent ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://bitnovosti.com/2017/10/15/bitrent-otkryvaet-novye-gorizonty-dlya-investorov/ 

ʇʨʠʧʘʥʴʢʦʚʩʢʘʷ ʗ.ʄ., ɼʝʤʠʥ ɺ.ʀ. 

ʉʦʩʪʦʷʥʠʝ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʆʆʆ çɼʦʤɹʳʪʍʠʤè ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦ-

ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʝ ʫʣʫʯʰʝʥʠʶ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʨʘʩʩʤʦʪʨʝʥʦ ʆʆʆ çɼʦʤɹʳʪʍʠʤè ï 

ʚʝʜʫʱʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʥʘ ʖʛʝ ʈʦʩʩʠʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʳʣʘ ʠ ʤʦʶʱʠʭ, ʯʠʩʪʷʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 17 ð   

 

ʩʨʝʜʩʪʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʉʜʝʣʘʥ ʘʢʮʝʥʪ ʦʙ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʆʊ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʝʛʦ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʧʘʩʥʦʩʪʝʡ, ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʘʙʦʪʳ ʧʦ ʆʊ. 

ɺ ʨʘʙʦʪʝ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʆʊ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋʆʊ. ʇʦ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʥʝʜʨʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉʋʆʊ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ, ʢʦʥʪʨʦʣʴʥʦ-

ʥʘʜʟʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ. 

 

Abstract 

In the article as an object of research considered LLC " Dombytchim ï - a leading 

manufacturer of household chemicals in the South of Russia. 

The paper analyzes the level of industrial injuries at enterprises producing soap and 

detergents, cleaning synthetic detergents. The conclusion is made about its rather high level. 

The emphasis is made on the relevance of the state OF OT in enterprises, its in-depth analysis, 

identification of hazards, assessment of professional risk and perfection of work on OT. 

The work is quite deep analysis of the control and supervision activities in the field of 

the enterprise, namely, the functioning of the suot. Based on its results, the functional scheme 

of the SSS and the functional scheme of the internal audit of the SSS of the enterprise were 

developed and recommended for implementation. 

Keywords: labor protection, industrial injuries, control and supervision activities, 

risk-oriented approach, internal audit, labor protection management system. 

 

ʆʙʝ̡ʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʆʆʆ çɼʦʤɹʳʪʍʠʤè ï ʚʝʜʫʱʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʥʘ ʖʛʝ ʈʦʩʩʠʠ. ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʥʦʚʘʥʦ ʚ 1999 ʛʦʜʫ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʚʘʨʦʚ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʠ ʧʘʨʬʶʤʝʨʥʦ-

ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʩ ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʥʘʯʠʥʘʷ ʦʪ ʨʘʟʨʘʙʦʪʢʠ 

ʨʝʮʝʧʪʫʨ ʠ ʟʘʢʘʥʯʠʚʘʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çɼʦʤɹʳʪʍʠʤè ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʳʤ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʤ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠʟʚʝʩʪʥʳʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ  çʂʈʆʊè, çʇʈʆɻʈɽʉʉè, çBLITZè, çNEGAè, 

çSANTEXè, çʏʀʉʊʆʃʖɹè ʠ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ 100 ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʚʘʨʦʚ, 

ʩʯʠʪʘʶʱʠʭ ʚ ʩʝʙʝ ʦʪʣʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʫʶ ʮʝʥʫ. ʇʨʦʜʫʢʮʠʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ 

ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ.  

ɸʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ:  

- ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʯʠʩʪʢʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ; 

- ʦʪʙʝʣʠʚʘʶʱʠʝ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ; 

- ʩʨʝʜʩʪʚʘ ʧʦ ʫʭʦʜʫ ʟʘ ʚʘʥʥʦʡ ʢʦʤʥʘʪʦʡ ʠ ʩʘʥʪʝʭʥʠʢʦʡ, ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʪʦʪʳ ʥʘ ʢʫʭʥʝ, ʜʣʷ ʤʳʪʴʷ ʧʦʩʫʜʳ, ʦʙʱʝʡ ʯʠʩʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʩʨʝʜʩʪʚʘ ʧʦ ʫʭʦʜʫ ʟʘ ʙʝʣʴʝʤ; 

- ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ. 

ɺ ʩʦʙʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çɼʦʤɹʳʪʍʠʤè ʨʦʞʜʘʶʪʩʷ, ʪʝʩʪʠʨʫʶʪʩʷ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʧʨʦʜʫʢʪʳ, ʧʨʠʟʚʘʥʥʳʝ ʨʝʰʘʪʴ ʥʘʩʫʱʥʳʝ ʟʘʜʘʯʠ ʣʶʜʝʡ ʚ ʩʬʝʨʝ 

ʥʘʚʝʜʝʥʠʷ ʯʠʩʪʦʪʳ ʠ ʧʦʨʷʜʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 



ð 18 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʯʠʩʣʝ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. 

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʬʦʥʜʘ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʌʉʉ) ʈʌ ʟʘ 2017 ʛʦʜ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʘʙʦʪʘʭ ʩ ʚʨʝʜʥʳʤʠ ʠ 

ʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʟʘʥʷʪʳ 55,5% ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 37,9%. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʰʫʤ, ʪʷʞʝʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʢʣʘʜʝ ʢʘʞʜʦʛʦ ʠʟ ʚʨʝʜʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʚʨʝʜʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ (ʚ %), ʟʘʥʷʪʳʭ ʥʘ ʨʘʙʦʪʘʭ ʚʦ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ, 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ 

 

ʋʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʳʣʘ ʠ ʤʦʶʱʠʭ, ʯʠʩʪʷʱʠʭ  ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ 

ʩʨʝʜʩʪʚ ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ.  

ʊʘʢ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017 ʛʦʜ, ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʧʨʦʠʟʦʰʣʠ ʥʘ 15 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʟ 108, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʦʩʪʘʚʠʣʦ 21 ʯʝʣʦʚʝʢ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʩʪʘʚʠʣ 0,86, ʯʪʦ ʥʠʞʝ, ʯʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪʨʘʩʣʠ (1,57), ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ 

ʧʦʢʘʟʘʪʝʣʠ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʪʦʨʛʦʚʣʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ, 

ʥʘʫʯʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʬʝʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʷʜʝ ʜʨʫʛʠʭ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 19 ð   

 

ɺʳʩʦʢʠʡ ʪʨʘʚʤʘʪʠʟʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʚʷʟʘʥ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʆʊ) ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʪʨʘʩʣʠ. 

ʀʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʠʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ 

ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʟʜʦʨʦʚʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʩʪʦʷʥʠʝ ʆʊ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ [1,2], ʝʛʦ 

ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ [3], ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ [4] ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʆʊ 

[5].  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ (ʉʋʆʊ) ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʉʋʆʊ ʨʘʩʩʤʦʪʨʝʥ ʚ [6,7], ʝʝ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ï ʚ [8], 

ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ï ʚ [9]. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʣʶʙʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʝʨʴʝʟʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʧʨʠʤʝʨ, ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥ ʚ [10]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʪʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ. ɼʣʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʚ ʨʘʙʦʪʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʤʝʪʦʜʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ [11].  

ʂʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʘʥʘʣʠʟʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʙʳ ʆʊ, 

ʚʝʜʫʱʝʡʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ ʨʘʙʦʪʘ ʧʦ ʆʊ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʥʠʞʘʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʨʘʙʦʪʳ.  

ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊ 12.0.230.  ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋʆʊ.  

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʉʋʆʊ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʚʩʝ ʧʨʠʤʝʥʷʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʮʝʜʫʨ 

ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʉʋʆʊ (ʨʠʩʫʥʦʢ 2). 

ʉʋʆʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʚʫʶ ʧʦʜʩʠʩʪʝʤʫ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʙʲʝʢʪʦʤ ʉʋʆʊ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʮʝʣʦʤ ʠ ʚ ʝʛʦ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʆʊ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ: 

- ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ; 

- ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʦʩʥʦʚʥʳʭ ʩʣʫʞʙ ʘʧʧʘʨʘʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

- ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʆʊ. 

ɺ ʫʧʨʘʚʣʝʥʠʠ ʆʊ ʜʦʣʞʥʘ ʫʯʘʩʪʚʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʆʊ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʉʋʆʊ, ʘ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʫʯʘʩʪʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʆʊ. ɽʝ ʨʘʙʦʪʘ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ. 

ʌʫʥʢʮʠʷʤʠ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ: 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʆʊ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪ ʦʨʛʘʥʠʟʘʮʠʠ  ʆʊ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʉʋʆʊ; 

- ʦʮʝʥʢʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ; 



ð 20 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ 

 
ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ: 

- ʢʦʥʮʝʧʮʠʷ (ʧʦʣʠʪʠʢʘ) ʚ ʦʙʣʘʩʪʠ ʆʊ; 

- ʦʨʛʘʥʠʟʘʮʠʷ: 
ʘ) ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; 
ʙ) ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʦʙʫʯʝʥʠʝ; 
ʚ) ʜʦʢʫʤʝʥʪʘʮʠʷ ʉʋʆʊ; 
ʛ) ʧʝʨʝʜʘʯʘ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ: 
ʘ) ʠʩʭʦʜʥʳʡ ʘʥʘʣʠʟ; 
ʙ) ʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʉʋʆʊ; 
ʚ) ʮʝʣʠ ʚ ʦʙʣʘʩʪʠ ʆʊ; 
ʛ) ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʧʘʩʥʦʩʪʝʡ; 

- ʦʮʝʥʢʘ: 
ʘ) ʥʘʙʣʶʜʝʥʠʝ ʠ ʠʟʤʝʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
ʙ) ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʠ ʠʥʮʠʜʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 
ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ; 

ʚ) ʧʨʦʚʝʨʢʘ; 
ʛ) ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ; 
ʜ) ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʋʆʊ ʨʫʢʦʚʦʜʩʪʚʦʤ; 
ʝ) ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

- ʜʝʡʩʪʚʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ: 
ʘ) ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ; 
ʙ) ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

ʇʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʚʥʝʜʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋʆʊ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 
ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ (ʉʊʇ). 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ; 

- ʩʦʟʜʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʘʫʜʠʪʦʨʩʢʦʡ ʛʨʫʧʧʳ; 

- ʨʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, 
ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʳ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʫʜʠʪʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 21 ð   

 
ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3. 
 

 
ʈʠʩʫʥʦʢ 3 - ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʉʋʆʊ  

ʧʨʝʜʧʨʠʷʪʠʷ  

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʨʘʙʦʪʝ: 
1. ɺʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʆʊ. 

2. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʚʥʝʜʨʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ 
ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ. 

4. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʆʊ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʚʥʝʜʨʝʥʠʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʉʋʆʊ ʧʨʝʜʧʨʠʷʪʠʷ. 

***  

1. ɹʝʨʩʝʢʦʚʘ ɺ.ʀ. ʆ ʩʦʩʪʦʷʥʠʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʨʦʠʪʝʣʴ-ʥʦʡ ʦʪʨʘʩʣʠ/ ɹʝʨʩʝʢʦʚʘ ɺ.ʀ., 

ʈʳʞʢʦʚʘ ɸ.ɸ., ʈʠʛʝʨ ʊ.ɺ., ɼʝʤʠʥ ɺ.ʀ.// ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʂʫʙɻʊʋ: ʵʣʝʢʪʨʦʥ. ʩʝʪʝʚʦʡ ʧʦʣʠʪʝʤʘʪʠʯ. 

ʞʫʨʥ. 2017. ˉ 1. URL: http://ntk.kubstu.ru/file/1328. 

2. ʂʩʘʥʜʦʧʫʣʦ ʉ.ʖ. ʇʨʦʙʣʝʤʳ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ/ ʂʩʘʥʜʦʧʫʣʦ ʉ.ʖ., ʈʠʛʝʨ ʊ.ɺ., ʉʘʧʨʳʢʠʥʘ ʅ.ɺ., ɼʝʤʠʥ ɺ.ʀ.// ʅʘʫʯʥʳʝ 

ʪʨʫʜʳ ʂʫʙɻʊʋ: ʵʣʝʢʪʨʦʥ. ʩʝʪʝʚʦʡ ʧʦʣʠʪʝʤʘʪʠʯ. ʞʫʨʥ. 2015. ˉ 4. URL: http://ntk.kubstu.ru/file/385. 



ð 22 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
3. ɼʝʤʠʥ ɺ.ʀ., ʈʠʛʝʨ ʊ.ɺ., ʃʦʤʦʥʦʩʦʚʘ ɼ.ɺ. ʆ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ// ʊʝʥʜʝʥʮʠʠ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

2017. ˉ 27-1. - ʩ. 31-34. 

4. ʈʠʛʝʨ ʊ.ɺ., ʉʘʧʨʳʢʠʥʘ ʅ.ɺ., ɼʝʤʠʥ ɺ.ʀ., ʂʦʟʘʢ ɼ.ɸ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩ-ʣʠ// ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʂʫʙɻʊʋ: 

ʵʣʝʢʪʨʦʥ. ʩʝʪʝʚʦʡ ʧʦʣʠʪʝʤʘʪʠʯ. ʞʫʨʥ. 2016. ˉ 5. URL: http://ntk.kubstu.ru/file/953. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʪʨʝʱʠʥ ʚ ʩʪʘʣʠ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʪʦʥʢʠʭ ʬʦʣʴʛʘʭ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʟʘʢʘʣʢʘ ʩʪʘʣʠ, ʪʨʝʱʠʥʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʜʝʬʝʢʪ 

 

Abstract 

This article discusses behavior of cracks in steel 30ʍɻʉɸ after steel hardening in a 

magnetic field. The trajectory of cracks formed in thin foils was studied. The influence of the 

structural component on the development of the crack is studied. 

Keywords: magnetic field, steel hardening, crack, structural defect 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʦʟʠʮʠʠ ʤʝʭʘʥʠʢʠ ʨʘʟʨʫʰʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʨʝʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʜʝʬʝʢʪʦʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 23 ð   

 

(ʚʢʣʶʯʝʥʠʷ, ʥʝʩʧʣʦʰʥʦʩʪʠ, ʤʠʢʨʦʪʨʝʱʠʥʳ ʠ ʪʧ.) ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʜʥʘʢʦ ʟʘʯʘʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʠʤʝʶʱʘʷ ʨʷʜ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ, ʩʣʫʞʠʪ ʦʯʝʥʴ ʜʦʣʛʦ ʙʝʟ ʟʘʤʝʪʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʨʘʟʨʫʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʨʦʞʜʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʨʝʱʠʥʳ, ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤ [1, 2] 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ ʠʟʛʠʙʘ ʚ ʤʘʪʝʨʠʘʣʝ 

ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʢʘʥʩʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ 

ʜʠʩʣʦʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʢʦʣʴʞʝʥʠʠ ʜʠʩʣʦʢʘʮʠʡ ʩ ʧʦʨʦʛʘʤʠ. ʆʙʲʝʜʠʥʝʥʠʝ ʝʜʠʥʠʯʥʳʭ 

ʚʘʢʘʥʩʠʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨʳ (ʨʠʩʫʥʦʢ 1,ʘ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʧʦʨ ʦʩʝʜʘʶʪ ʚʘʢʘʥʩʠʠ, ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʨʘ ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʨʝʱʠʥʫ (ʨʠʩʫʥʦʢ 1, ʙ). 

 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʘʣʠ ʠ ʦʪ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʜʚʠʞʝʥʠʶ ʪʨʝʱʠʥʳ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʪʦʥʢʠʭ ʬʦʣʴʛʘʭ. ʇʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠ ʪʘʢʠʭ 

ʪʨʝʱʠʥ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʪʨʫʢʪʫʨʝ [3] ʠ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʘʨʴʝʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʩ 

ʮʝʣʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʙʘʨʴʝʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ [4-7]. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʣʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ 

(ɸʂʌ) [8] ʦʪʢʣʦʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʦʪ ʝʸ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʠ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 

ʝʸ ʪʨʘʝʢʪʦʨʠʠ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʪʨʝʱʠʥʘʤʠ ʚ ʬʦʣʴʛʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʩʪʨʫʢʪʫʨʳ ʪʨʝʱʠʥʳ ʨʘʟʚʠʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʠʭ ʧʨʦʭʦʜ ʯʝʨʝʟ 

ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ (ʛʨʘʥʠʮʳ ʢʨʠʩʪʘʣʣʦʚ, ʧʘʢʝʪʦʚ, ʢʘʨʙʠʜʥʳʝ ʯʘʩʪʠʮʳ, ʠ 

ʪ.ʧ.) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʠ (ʨʠʩʫʥʦʢ 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ 

ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ.  

  
ʈʠʩʫʥʦʢ 1 - ʇʦʨʘ ʚ ʠʟʣʦʤʝ (ʘ, Ĭ1200) ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥʳ ʠʟ ʧʦʨ (ʙ, Ĭ500) ʚ ʩʪʘʣʠ 30ʍɻʉɸ 



ð 24 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ɺʳʯʠʩʣʝʥʥʳʝ ɸʂʌ ʦʪʢʣʦʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʦʪ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʠ ʧʝʨʚʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ ʝʸ ʪʨʘʝʢʪʦʨʠʠ (ʨʠʩʫʥʦʢ 3), ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʢʨʠʚʣʝʥʠʷ ʩʣʝʜʘ ʪʨʝʱʠʥʳ ʧʨʠ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʬʦʣʴʛʝ, ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʊʆʄʇ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʪʨʝʱʠʥʳ ʜʣʷ ʩʪʘʣʠ 30ʍɻʉɸ 

(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʪʨʝʱʠʥʳ ʜʣʠʥʦʡ 6 ʤʢʤ 
ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ, 

ʄɸ/ʤ 
˗̖ π t̖ π ˗ π t π 

0 0.157°0.03 1.4°0.20 0.57°0.04 1.0°0.3 

1.6 0.145°0.03 1.2°0.15 0.67°0.03 0.6°0.2 

 

ʛʜʝ ˗̖ π- ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʦʪʢʣʦʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʦʪ ʝʸ ʩʨʝʜʥʝʡ 

ʣʠʥʠʠ; ˗ π - ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ ʪʘʥʛʝʥʩʦʚ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʪʨʘʝʢʪʦʨʠʠ ʢ ʝʸ 
ʩʨʝʜʥʝʡ ʣʠʥʠʠ (ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʦʣʴʰʫʶ ʠʣʠ ʤʝʥʴʰʫʶ ʤʠʢʨʦʠʟʚʠʣʠʩʪʦʩʪʴ ʪʨʝʱʠʥʳ); 

t̖ π ʠ tπ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʪʝʨʚʘʣʳ ʢʦʨʨʝʣʷʮʠʠ ʬʫʥʢʮʠʠ ʣʠʥʝʡʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʠ ʪʘʥʛʝʥʩʦʚ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʢ ʝʸ ʩʨʝʜʥʝʡ ʣʠʥʠʠ (ʭʘʨʘʢʪʝʨʠʟʫʶʪ, ʥʘ 

ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʨʝʱʠʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʜʥʘʞʜʳ ʧʦʜʝʡʩʪʚʦʚʘʚʰʝʛʦ 

ʥʘ ʥʝʸ ʬʘʢʪʦʨʘ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʫ ʩʪʘʣʠ ʧʦʩʣʝ ʊʆʄʇ ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚʩʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʪʨʝʱʠʥʳ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʥʛʝʥʩʘ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʤʠʢʨʦʫʯʘʩʪʢʦʚ ʪʨʘʝʢʪʦʨʠʠ 

ʪʨʝʱʠʥʳ ʢ ʝʸ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʫ ʩʪʘʣʠ ʧʦʩʣʝ ʊʆʄʇ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 0,67 ʧʨʦʪʠʚ 0,57 ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʙʝʟ ʧʦʣʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʥʘʢʣʦʥʘ 

ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʩ 29Á ʜʦ 34Á. ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʚʘʣ ʢʦʨʨʝʣʷʮʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 1 ʜʦ 

0,6 ʤʢʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʠʟʚʠʣʠʩʪʦʩʪʠ 

ʪʨʝʱʠʥʳ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʢʨʫʪʠʟʥʦʡ ʠʟʛʠʙʦʚ ʪʨʘʝʢʪʦʨʠʠ ʚ ʩʠʣʫ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʝʝ ʧʫʪʠ ʩʪʨʫʢʪʫʨʥʳʭ ʙʘʨʴʝʨʦʚ. 

***  
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ʈʠʩʫʥʦʢ 2 ï ʊʨʝʱʠʥʳ ʚ ʬʦʣʴʛʝ ʩʪʘʣʠ 30ʍɻʉɸ 

ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʤʘʩʣʝ Ĭ10 000: ʘ ï ʚ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ; ʙ ï ʙʝʟ ʧʦʣʷ 

ʈʠʩʫʥʦʢ 3 - ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘʢʣʦʥʘ 

ʤʠʢʨʦʫʯʘʩʪʢʦʚ ʪʨʘʝʢʪʦʨʠʠ ʪʨʝʱʠʥʳ ʢ ʝʸ ʩʨʝʜʥʝʡ 

ʣʠʥʠʠ: 1 ï ʦʙʨʘʙʦʪʢʘ ʙʝʟ ʧʦʣʷ;  2 ï ʦʙʨʘʙʦʪʢʘ ʚ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,6 ʄɸ/ʤ 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʥʘ ʪʝʤʫ çʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʊʆɼɸ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ 

ʉʊʈʋʂʊʋʈʅʆ-ʌɸɿʆɺʆɻʆ ɸʅɸʃʀɿɸ ɼʃʗ ʆʎɽʅʂʀ ʌɸɿʆɺʆɻʆ ʉʆʉʊɸɺɸ 

ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʆʁ ʉʊɸʃʀè, 4 ʩʪʨ., 3 ʨʠʩ., 5 ʠʩʪ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʢʘʩʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʤʘʛʥʠʪʥʦʤ 
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Abstract 

Article on the topic ñUSING THE QUANTITATIVE STRUCTURAL-PHASE 

ANALYSIS METHOD FOR EVALUATING THE PHASE COMPOSITION OF 

INSTRUMENTAL STEELò, 4 pp., 3 fig., 5 source. In this paper, questions were considered 

regarding the technology of heat treatment in a magnetic field. In particular, a quantitative 

structural-phase analysis of U12A steel was performed and the effect of an external magnetic 

field on phase transitions was shown. 
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ʄʘʨʪʝʥʩʠʪʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ [1-4] ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʣʠ. ʇʨʠ ʦʪʧʫʩʢʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʚʦʡʩʪʚʘ ʟʘʢʘʣʝʥʥʳʭ ʩʪʘʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʚʦʡʩʪʚ. ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ, ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʦʭʣʘʞʜʝʥʠʷ [5-10], ʪʘʢ ʢʘʢ ʦʥʠ 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ 

ʩʦʯʝʪʘʥʠʝ ʟʘʢʘʣʢʠ ʚ ʤʘʛʥʠʪ ʥʦʤ ʧʦʣʝ ʩ ʦʪʧʫʩʢʦʤ ʙʝʟ ʧʦʣʷ ʠ ʚ ʧʦʣʝ.  



ð 26 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʟʦʚʳʡ ʘʥʘʣʠʟ (ʂʉʌɸ) 

ʩʪʘʣʝʡ ʋ12ɸ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʙʘʣʘʥʩʘ ʠ ʜʚʠʞʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʩʪʘʣʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʟʥʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʦʪʧʫʩʢʝ [12, 13]. 

ʈʝʟʫʣʴʪʘʪʳ ʂʉʌɸ ʩʪʘʣʝʡ ʋ12ɸ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʙʝʟ ʧʦʣʷ ʠ ʚ ʧʦʣʝ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,6 ʄɸ/ʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘʛʣʷʜʥʦ 

ʠʣʣʶʩʪʨʠʨʫʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʬʘʟʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʨʦʜʘ ʧʦ ʩʦʩʪʦʷʥʠʷʤ, 

ʚʳʟʚʘʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʠʣʝʥʠʠ ʩʪʝʧʝʥʠ 

ʨʘʩʩʣʦʝʥʠʷ ʤʘʨʪʝʥʩʠʪʘ ʧʦ ʫʛʣʝʨʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ. 

 

ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʳ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʘ) ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʨʦʜʘ (ʙ) ʩʪʘʣʠ ʋ12ɸ: 1 ï ʟʘʢʘʣʢʘ ʙʝʟ 

ʧʦʣʷ; 2 ï ʟʘʢʘʣʢʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,6 ʄɸ/ʤ 

 

ʋʩʠʣʝʥʠʝ ʨʘʩʧʘʜʘ ʤʘʨʪʝʥʩʠʪʘ ʧʨʠ ʟʘʢʘʣʢʝ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʝʬʝʢʪʘʤʠ, ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʪʘʣʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʢʘʨʙʠʜʥʦʡ ʬʘʟʳ ʚ ʩʧʣʘʚʘʭ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʄʥ > 200 Áʉ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʤʘʨʪʝʥʩʠʪʝ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʢʘʣʦʯʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʚʳʩʦʢʦʡ ʜʠʬʬʫʟʠʦʥʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʴʶ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʪʘʢ ʠ ʧʣʦʪʥʦʩʪʴʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʤ ʧʦʣʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʢʘʣʦʯʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʘʝʪ ʵʥʝʨʛʠʶ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʟʘʨʦʜʳʰʘ ʚ ʤʘʪʨʠʯʥʦʡ ʬʘʟʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ 

ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʤʘʨʪʝʥʩʠʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʧʨʝʚʨʘʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʪʝʤʧʘ ʨʝʘʢʮʠʠ ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ ʪʝʤʧʝʨʘʪʫʨʳ ʄʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʧʨʝʧʷʪʩʪʚʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʙʘʨʴʝʨʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʜʠʩʣʦʢʘʮʠʡ. 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦʣʫʧʨʦʥʠʮʘʝʤʳʝ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʨʝʣʘʢʩʘʮʠʶ çʧʠʢʦʚʳʭè ʥʘʧʨʷʞʝʥʠʡ ʧʫʪʝʤ ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʩʦʩʝʜʥʠʝ ʦʙʲʝʤʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʠʡ ʟʘʧʘʩ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʝʘʣʠʟʫʝʤʫʶ ʧʨʦʯʥʦʩʪʴ 

ʚ ʟʘʢʘʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪʧʫʩʢʘ. 

ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʂʉʌɸ ʟʘʢʘʣʝʥʥʳʭ ʩʪʘʣʝʡ ʋ12ɸ ʧʦʩʣʝ ʦʪʧʫʩʢʘ ʙʝʟ ʧʦʣʷ ʠ ʚ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ (ʅ = 1,4 ʄɸ/ʤ) ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 27 ð   

 

 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʳ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʘ) ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʨʦʜʘ (ʙ) ʧʨʠ ʦʪʧʫʩʢʝ ʩʪʘʣʠ ʋ12ɸ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʙʝʟ ʧʦʣʷ: 

1 ï ʦʪʧʫʩʢ ʙʝʟ ʧʦʣʷ; 2 ï ʦʪʧʫʩʢ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

 

ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʳ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʘ) ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʝʨʦʜʘ (ʙ) ʧʨʠ ʦʪʧʫʩʢʝ ʩʪʘʣʠ ʋ12ɸ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 1,6 ʄɸ/ʤ: 

1 ï ʦʪʧʫʩʢ ʙʝʟ ʧʦʣʷ; 2 ï ʦʪʧʫʩʢ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʦʨʤʦʞʝʥʠʝ ʨʘʩʧʘʜʘ ʤʘʨʪʝʥʩʠʪʘ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʝʚʨʘʱʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʦʪʧʫʩʢʝ ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ. ʉʣʝʜʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʦʚ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʷʚʣʷʶʪʩʷ 

ʥʘʙʣʶʜʘʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ [7, 11]. 

ʈʘʩʧʘʜ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʜʣʷ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ 

ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ. ʉʪʝʧʝʥʴ ʠ ʪʝʤʧ ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʘʫʩʪʝʥʠʪʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʧʫʩʢʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʧʦʣʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʙʦʪʦʡ ʤʝʭʘʥʠʟʤʘ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʟʘʨʦʞʜʝʥʠʷ ʥʘ ʬʣʫʢʪʫʘʮʠʷʭ ʜʘʣʴʥʝʛʦ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʨʷʜʢʘ. 

ʀʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʊʆʄʇ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʚʦʡʩʪʚ, ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʝʪ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʭʨʫʧʢʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʟʘʢʘʣʢʠ ʚ 



ð 28 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʩ ʦʪʧʫʩʢʦʤ ʙʝʟ ʧʦʣʷ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʧʫʩʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʨʝʘʣʠʟʫʝʤʦʡ 

ʧʨʦʯʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʯʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʠʪʝʣʝʡ. ʀʭ ʥʠʟʢʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʧʨʦʠʩʰʝʩʪʚʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʟʘʪʦʨʦʚ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɽʸ ʥʘʟʥʘʯʝʥʠʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʧʦʤʦʱʴ ʚʦʜʠʪʝʣʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ 
ʘʚʪʦʤʦʙʠʣʝʤ, ʧʦʤʦʱʴ ʚʦʜʠʪʝʣʶ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 29 ð   

 

Abstract 
The article deals with the problems of driver training. Their low qualification leads to 

the formation of a large number of road accidents, which in turn is the cause of traffic 
congestion. The solution to the problem can be the development of an intelligent system to 
ensure the safety of vehicles. Its purpose is to simulate the traffic situation in real time and 
information assistance to the driver. 

Keywords: traffic safety, augmented reality, driving, driver assistance. 
 
ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2019 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 50 ʤʠʣʣʠʦʥʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. ʄʥʦʛʠʝ ʛʦʨʦʜʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ ʧʦʣʫʤʠʣʣʠʦʥʘ 
ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʦʨʦʚ - ʧʝʨʝʤʝʱʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦ 
ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ - 10 ʢʤ/ʯ. ʇʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʦʢ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 
ʩʣʦʞʥʳʤʠ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ, ʠʤ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʦʜʥʘʢʦ, ʦʜʥʠʤ 
ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ (ɼʊʇ). 
ɺʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʦʤʥʦʤʫ 
ʢʦʣʠʯʝʩʪʚʫ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʩʨʝʜʠ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ. ʋ ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʟʥʘʥʠʡ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʘʚʪʦʤʦʙʠʣʷ, ʧʨʘʚʠʣʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʯʝʥʴ ʤʘʣʳʡ 
ʧʨʦʮʝʥʪ ʘʚʪʦʣʶʙʠʪʝʣʝʡ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʪʝʦʨʠʠ 
ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ (ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʘʚʪʦʤʦʙʠʣʴ ʧʨʠ ʨʘʟʛʦʥʝ, ʪʦʨʤʦʞʝʥʠʠ, 
ʙʫʢʩʦʚʘʥʠʠ ʠ ʧʨ.). ʇʦʜʦʙʥʳʝ ʚʦʜʠʪʝʣʠ  ʧʦʣʫʯʘʶʪ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ɼʊʇ.  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ [1], ʠʭ ʥʘʜʝʞʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʟʦʪʢʘʟʥʦʩʪʴ 
ʨʘʙʦʪʳ [2-4]. ʄʥʦʛʠʝ ʘʚʪʦʣʶʙʠʪʝʣʠ, ʞʝʣʘʷ ʩʵʢʦʥʦʤʠʪʴ, ʧʨʦʚʦʜʷʪ ʪʝʭʥʠʯʝʩʢʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ (ʊʆ) ʠ ʨʝʤʦʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ ʟʘʪʨʘʪʘʤ ʥʘ 
ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʊʆ ʠ ʨʝʤʦʥʪʘ, ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʘʩʪʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʨʦʩʪʦʷʤ, 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ [5-7]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʵʣʝʢʪʨʦʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʤʦʜʝʣʠʨʫʶʱʝʤʫ ʠ ʧʨʦʛʥʦʟʠʨʫʶʱʝʤʫ 
ʜʝʡʩʪʚʠʷ ʧʨʦʯʠʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴ 
ʜʠʩʪʘʥʮʠʶ ʜʦ ʙʣʠʞʘʡʰʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ 
ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚʦʜʠʪʝʣʶ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ: ʧʦʤʦʱʴ ʥʝʦʧʳʪʥʳʤ ʠ ʤʘʣʦʦʧʳʪʥʳʤ 
ʚʦʜʠʪʝʣʷʤ ʚ ʚʠʜʝ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ ʧʦʜʩʢʘʟʦʢ, ʚʳʚʦʜʠʤʳʭ ʥʘ ʜʠʩʧʣʝʡ ʠʣʠ ʯʝʨʝʟ 
ʜʠʥʘʤʠʢʠ. ʕʣʝʢʪʨʦʥʥʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʚʠʜʝ 
ʦʪʜʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʠʩʧʣʝʝʤ ʠ ʜʠʥʘʤʠʢʦʤ, ʠʣʠ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʤʘʨʪʬʦʥʘ ʠʣʠ ʧʣʘʥʰʝʪʘ, ʘ ʪʘʢʞʝ ʦʯʢʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʦʜʠʪʝʣʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ ʣʠʯʥʳʝ 
ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʪʘʢ ʠ  ʚʦʜʠʪʝʣʠ-ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ, 
ʥʘʧʨʠʤʝʨ, ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʠʣʠ ʧʘʩʩʘʞʠʨʦʚ. 

ʅʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʧʨʦʯʠʭ ʚʦʜʠʪʝʣʝʡ ʩ ʫʯʝʪʦʤ 
ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʨʝʧʷʪʩʪʚʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʚʪʦʤʦʙʠʣʝʡ), ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, 
ʢʘʪʝʛʦʨʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʪ: 
1) ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ: ʪʠʧ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ; ʪʠʧ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ; 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ; ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ (ʦʜʥʦʩʪʦʨʦʥʥʝ, ʜʚʫʩʪʦʨʦʥʥʝʝ, ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ, 
ʨʘʟʤʝʪʢʘ); 

2) ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʦʙʠʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ: ʤʘʩʩʘ, ʛʘʙʘʨʠʪʥʳʝ 
ʨʘʟʤʝʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ, ʪʨʘʥʩʤʠʩʩʠʠ, ʧʨʠʚʦʜ, ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ, ʘ ʪʘʢʞʝ 
ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʧʝʨʝʜʘʯʘ, 
ʧʨʠʚʦʜ ʠ ʧʨ. 



ð 30 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
3) ʦʮʝʥʢʘ ʪʝʢʫʱʝʡ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ: ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; ʩʚʝʪʦʚʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʜʚʠʞʫʱʠʭʩʷ ʚ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ, ʠʭ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 
1) ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʚʦ ʚʪʦʨʫʶ ʵʢʦʥʦʤʠʶ ʛʦʨʶʯʝ-
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

2) ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʚʠʜʝ ʛʦʣʦʩʦʚʳʭ 
ʩʦʦʙʱʝʥʠʡ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ 
ʜʘʥʥʳʝ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 
ʨʘʟʨʘʙʦʪʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ʇʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʋ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʪʦ ʚʷʞʫʱʘʷ, ʟʘʧʦʣʥʷʶʱʘʷ ʠ ʧʦʨʦʚʘʷ ʯʘʩʪʴ, 
ʩʧʝʮʠʬʠʯʥʳʡ ʢʦʥʪʘʢʪʥʳʡ ʩʣʦʡ. ʀʤʝʶʪʩʷ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʳʡ ʢʦʥʛʣʦʤʝʨʘʪ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ, 
ʣʠʩʪʚʝʥʥʠʮʘ, ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ, ʢʘʚʠʪʘʮʠʷ, ʜʨʝʚʝʩʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ.   

 
Abstract 
The strength of cement-wood composite is a function of its structural elements-cops. 

At the material in this binder, and pore filling part-specific contact layer. There are two 
features, compared with conventional materials 

Key words: cement-wood conglomerate, tensile strength, larch, structural elements, 

cavitation, wood particles, Portland cement. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 31 ð   

 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʘʨʙʦʣʠʪ, 

ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʳʝ ʧʣʠʪʳ, ʚʝʣʦʢʩ, ʜʶʨʠʟʦʣ, ʙʨʠʟʦʣʠʪ) ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʠʪʴ ʜʨʝʚʝʩʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ. ʇʦʜʛʦʪʦʚʢʘ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ 

ʧʨʝʩʣʝʜʫʝʪ ʥʝʩʢʦʣʴʢʦ ʮʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʫʩʪʨʘʥʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʨʝʚʝʩʠʥʳ ʥʘ ʧʨʦʮʝʩʩ ʪʚʝʨʜʝʥʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. ʊʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʜʘʥʠʝ 

ʜʨʝʚʝʩʥʳʤ ʯʘʩʪʠʮʘʤ ʬʦʨʤʳ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʚʦʡʩʪʚʘ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʢʦʤʧʦʟʠʪʘ. ɼʣʷ ʘʨʙʦʣʠʪʘ, ʚʝʣʦʢʩʘ, 

ʙʨʠʟʦʣʠʪʘ ʪʨʝʙʫʝʪʩʷ ʠʛʦʣʴʯʘʪʘʷ ʩʪʨʫʞʢʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʦʨʤʳ ʦʪ 5 ʜʦ 8 (ʦʪʥʦʰʝʥʠʝ 

ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʢ ʥʘʠʤʝʥʴʰʝʤʫ) [1]. ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʤʝʥʪʥʦ-

ʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ ʪʨʝʙʫʶʪ ʜʨʫʛʠʝ ʨʘʟʤʝʨʳ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ, ʢʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʸʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʣʠʪʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʣʦʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʨʫʞʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ [1].  

ʅʘ ʧʨʘʢʪʠʢʝ ʢʘʞʜʘʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʨʝʰʘʝʪʩʷ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʪʩʷ 

ʨʘʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʥʝ ʚʩʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʛʜʝ ʧʨʦʷʚʣʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ 

ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʝʝ ʚʩʝʛʦ.  

ɽʩʣʠ ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʪʘʢ, ʯʪʦʙʳ 

ʫʩʪʨʘʥʠʪʴ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ, ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʙʨʘʪʴ ʠʟ ʜʨʝʚʝʩʠʥʳ ʯʘʩʪʴ çʮʝʤʝʥʪʥʳʭ ʷʜʦʚè, ʪʦ ʵʪʦ  ʜʘʩʪ ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʳʭ  

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʣʝʩʦʟʘʛʦʪʦʚʢʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʮʝʩʩʘ ʢʘʚʠʪʠʨʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʦ ʤʘʩʩʝ ʩʨʝʜʠ ʚʳʜʝʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʘʚʠʪʠʨʦʚʘʥʥʘʷ ʜʨʝʚʝʩʠʥʘ (ʂɼ), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʚ 

ʦʩʥʦʚʥʦʤ ʮʝʣʣʶʣʦʟʥʦ-ʣʠʛʥʠʥʦʚʳʡ ʢʦʤʧʦʟʠʪ [2]. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂɼ ʷʚʣʷʝʪʩʷ ʝʝ ʭʠʤʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ, ʦʜʥʘʢʦ ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʧʝʮʠʬʠʢʫ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʟʢʫʶ ʦʙʣʘʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ ʧʫʪʝʤ ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʚʦʣʦʢʥʝʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ ʠ ʙʳʩʪʨʳʡ ʛʠʜʨʦʣʠʟ ʛʝʤʠʮʝʣʣʶʣʦʟ, ʜʝʛʨʘʜʘʮʠʶ ʣʠʛʥʠʥʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʡ ʜʨʝʚʝʩʥʳʡ 

ʟʘʧʦʣʥʠʪʝʣʴ (ʚ ʚʠʜʝ ʚʦʣʦʢʦʥ) ʜʦʣʞʝʥ ʫʜʘʯʥʦ ʩʦʚʤʝʱʘʪʴʩʷ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʷʞʫʱʠʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʷʞʫʱʝʛʦ ʨʘʩʩʤʦʪʨʠʤ  ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ  [4]. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʚ [5,6,7] 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʥʘ ʦʩʥʦʚʝ ʢʘʚʠʪʠʨʦʚʘʥʥʳʭ  ʜʨʝʚʝʩʥʳʭ 

ʯʘʩʪʠʮ ʠʟ ʜʨʝʚʝʩʠʥʳ ʣʠʩʪʚʝʥʥʠʮʳ.  ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʚʠʪʠʨʦʚʘʥʠʝ 10 ʤʠʥ, 

ʧʨʦʤʳʚʢʘ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ 10 ʤʠʥ. ʧʦ ʜʘʥʥʳʤ [8]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ, ʨʘʟʤʝʨʦʤ 70³70³70 [9], ʢʦʪʦʨʳʝ ʚʳʜʝʨʞʠʚʘʣʠʩʴ 28 ʩʫʪʦʢ ʧʨʠ 
ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʟʨʳʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʧʣʘʩʪʠ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʢʣʶʯʘʝʪ ʥʝ ʚʩʶ ʦʙʣʘʩʪʴ ʠʭ ʚʦʟʤʦʞʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʝʝ ʯʘʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʚ ʩʦʪʚʝʪʩʪʚʠʝ ʩ  [10,11,12], ʪʘʤ 

ʞʝ ʧʨʠʚʝʜʝʥʳ ʠʭ ʥʦʚʳʝ ʦʙʦʟʥʘʯʝʥʠʷ .  

ʊʘʙʣʠʮʘ 1  

ɿʥʘʯʝʥʠʷ ʧʩʝʚʜʦʢʦʦʨʜʠʥʘʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ 
ʆʙʦʟʥʘʯʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʘ 

ʅʦʚʳʝ ʚʝʨʰʠʥʳ ʦʙʣʘʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ (% 

ʩʦʜʝʨʞʘʥʠʝ) 

1 2 3 

ʂʘʚʠʪʠʨʦʚʘʥʥʘʷ ʜʨʝʚʝʩʠʥʘ X1 0 22,22 33,33 44,44 

ʎʝʤʝʥʪ X2 0,5 26,66 33,33 40,00 

ɺʦʜʘ X3 1 22,22 33,33 44,44 

 



ð 32 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʚʦʡʩʪʚ.  

ʋʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 

Y = 0,01X1 + 1,42X2 + 0,74X3 + 1,02X1 X2 +1,7X1 X3 ï 1,48X2 X3 

ɻʜʝ Y, ʄʇʘ, ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʟʨʳʚ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʠʜʥʦ, ʯʪʦ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʤʝʥʪʥʦ-ʜʨʝʚʝʩʥʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ, 

ʠʤʝʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʘʨʙʦʣʠʪ ʠ 

ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʳʝ ʧʣʠʪʳ. ʕʪʦ ʦʯʝʥʴ ʤʝʣʢʘʷ ʧʦʨʦʚʘʷ ʯʘʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʩʣʦʷ. ɺʣʠʷʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʫʜʘʣʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʤʦʣʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʤʳʚʢʝ 

ʚʦʜʦʡ  [8] 
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ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʠ ʠʭ ʧʨʠʚʦʜʦʚ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʨʘʙʦʪʦʢ ʠ 

ʫʪʦʯʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʤʝʭʘʥʠʯʝʩʢʠʭ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʧʨʦʯʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʙʦʨ ʦʧʨʝʜʝʣʝʥʥʳʭ 
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Abstract 

To conduct experimental studies of technological mechanisms and their drives in order 

to confirm the results of theoretical developments and clarify the relevant parameters, a 

number of mechanical, electrical, electronic and other tools are used, a set of certain actions is 

performed. The article discusses the most common of them. 

Keywords: instruments, instruments, stands, drives, spectrum, hydraulic drive, 

technical characteristics, modernization, measurement methodology, calibration, oscilloscope. 

 

ʆʙʳʯʥʦ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʠ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʩʪʝʥʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ, ʩʠʣʦʚʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʦʚ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʭ ʨʘʙʦʪʳ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʞʝʩʪʢʦʩʪʠ ʨʘʙʦʯʝʛʦ ʵʣʝʤʝʥʪʘ 

ʤʝʭʘʥʠʟʤʘ, ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ, ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 

ʩʤʝʰʠʚʘʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ). 



ð 34 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʞʝʩʪʢʦʛʦ ʚʠʥʪʦʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩ ʛʦʬʨʠʨʦʚʘʥʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʝʥʜ, ʦʙʱʠʡ ʚʠʜ ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩ. 1 ʆʙʱʠʡ ʚʠʜ ʞʝʩʪʢʦʛʦ ʚʠʥʪʦʚʦʛʦ ʢʦʥʚʝʡʝʨʘ 

 

ʉʪʝʥʜ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʨʘʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʞʝʩʪʢʦ ʫʩʪʘʥʦʚʣʝʥ ʢʦʞʫʭ, ʵʣʝʢʪʨʦ-

ʜʚʠʛʘʪʝʣʴ ʩ ʤʫʬʪʦʡ, ʚʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʢʨʝʧʣʝʥ ʛʦʬʨʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʦʜʦʚ ʥʘ ʥʘʪʫʨʥʳʭ ʢʨʘʥʘʭ ʠʩʧʳʪʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ: 

- ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ 
ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʨʘʟʜʝʣʴʥʳʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ 

ʩ ʥʘʩʦʩʘʤʠ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

- ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʫʤʷ ʥʘʩʦʩʘʤʠ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

- ʩʧʝʢʪʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʭʘʨʘʢʪʝʨʘ ʠ ʚʝʣʠʯʠʥʳ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 
ʚʘʣʦʧʨʠʚʦʜʝ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ; 

- ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʨʤʦʞʝʥʠʷ ʛʠʜʨʦʧʨʠʚʦʜʘ ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʦʨʤʦʟʦʚ; 

- ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʨʝʢʫʧʝʨʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ ʚ ʩʝʪʴ ʧʨʠ 

ʪʦʨʤʦʞʝʥʠʠ. 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ, ʠ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʦʜʷʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʝʥʜʘʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʦʚ ʥʘ ʥʘʪʫʨʥʳʭ ʢʨʘʥʘʭ 

ʧʨʦʚʦʜʷʪʩʷ ʩ ʛʨʫʟʘʤʠ 5, 10, 15, 20, 25, 30 ʪ. ʧʨʠ ʪʨʝʭ ʧʦʣʦʞʝʥʠʷʭ ʪʝʣʝʞʢʠ ʚʜʦʣʴ 

ʧʨʦʣʝʪʘ ʤʦʩʪʘ (ʩʨʝʜʥʝʝ ʠ ʦʙʘ ʢʨʘʡʥʠʭ) ʠ ʪʨʝʭ ʧʦʣʦʞʝʥʠʷʭ ʛʨʫʟʘ ʧʦ ʚʳʩʦʪʝ. 

ʀʩʧʳʪʘʥʠʷ ʜʣʷ ʦʙʦʠʭ ʧʨʠʚʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ, ʚ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʛʦʥʘ ʠ 

ʪʦʨʤʦʞʝʥʠʷ, ʚ ʨʝʞʠʤʝ ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʪʠʚʦ-ʚʢʣʶʯʝʥʠʝʤ, ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʛʦ 

ʪʦʨʤʦʞʝʥʠʷ. 

ʇʨʠʤʝʨ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʝʥʜʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʥʪʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʭ ʧʨʠʚʦʜʦʚ ʚ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʮʝʧʠ ʩʪʝʥʜʦʚ ʤʦʥʪʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ, 

ʚʢʣʶʯʘʶʱʠʡ ʪʨʝʭʬʘʟʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʫʧʨʘʚʣʷʝʤʳʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 35 ð   

 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ (ALTINAR-71) (ʇʏ) ʩ ʇʂ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Power Suite ʚʝʨʩʠʠ 2.3.0 (ʨʠʩ. 2) [1].  

 

 
ʈʠʩ. 2 ʆʙʱʠʡ ʚʠʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ ʠ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ [2] 

 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʚ ʇʂ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʠ ʧʨʦʚʦʜʠʪʴʩʷ ʝʛʦ 

ʟʘʧʫʩʢ. ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʦʡ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ 

ʥʘʨʘʱʠʚʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 1480 ʦʙ / ʤʠʥ., ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʨʝʚʝʨʩʘ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ (ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ° 1,5%) ʬʠʢʩʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʘ ʪʠʧʘ E40S6-10Z4-6L-5, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʝʥ ʢ ʨʦʪʦʨʫ ʜʚʠʛʘʪʝʣʷ ʠ ʇʏ. ɼʘʥʥʳʝ ʦ 
ʨʘʩʭʦʜʘʭ ʵʥʝʨʛʠʠ ʠ ʚʝʣʠʯʠʥʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʥʘʛʨʫʟʢʠ, ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʤʦʥʠʪʦʨʝ ʇʂ. 

ɺʳʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ, 

ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠʭ ʠʟʤʝʨʝʥʠʷ. 

ʇʨʠʤʝʨ ʚʳʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʛʠʜʨʦʧʨʠʚʦʜʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

ʄ1 ʠ ʄ2 ï ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʚ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʚʘʣʘʭ ʦʙʦʠʭ ʛʠʜʨʦʧʨʠʚʦʜʦʚ; 

ʈ1 ʠ ʈ2 ï ʜʘʚʣʝʥʠʝ ʚ ʦʙʦʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʛʠʜʨʦʧʨʠʚʦʜʦʚ; 

N1 ʠ N2 ï ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʷʝʤʘʷ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʦʙʦʠʤʠ ʧʨʠʚʦʜʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ ʛʠʜʨʦʧʨʠʚʦʜʦʚ; 

Ŭ ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʘʣʢʘ (ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ) ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʥʘʩʦʩʦʚ; 

ű ï ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʦʚ; 

nʛʤ ï ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʦʜʥʦʛʦ ʠʟ ʛʠʜʨʦʤʦʪʦʨʦʚ; 

nʵʜ ï ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʧʨʠʚʦʜʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʛʠʜʨʦʧʨʠʚʦʜʘ; 

ʦʙʦʟʥʘʯʝʥʠʝ çʛ.ʤè - ʠʤʧʫʣʴʩʥʳʡ ʩʯʝʪʯʠʢ ʦʙʦʨʦʪʦʚ ʦʜʥʦʛʦ ʠʟ ʛʠʜʨʦʤʦʪʦʨʦʚ; 

ʦʙʦʟʥʘʯʝʥʠʝ çʵ.ʜè - ʠʤʧʫʣʴʩʥʳʡ ʩʯʝʪʯʠʢ ʦʙʦʨʦʪʦʚ ʦʜʥʦʛʦ ʠʟ ʧʨʠʚʦʜʥʳʭ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ; 

t ï ʚʨʝʤʷ. 

ʄʝʪʦʜʠʢʘ ʟʘʧʠʩʠ ʠ ʪʘʨʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

1. ʂʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʄ1 ʠ ʄ2 ʚ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʚʘʣʘʭ, ʩʦʝʜʠʥʷʶʱʠʝ 

ʨʝʜʫʢʪʦʨ ʩ ʭʦʜʦʚʳʤ ʢʦʣʝʩʦʤ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʥʟʦʜʘʪʯʠʢʦʚ. ɺ ʩʚʷʟʠ ʩ 



ð 36 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʚʘʣʘ (30 ʦʙ/ʤʠʥ) ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʜʣʠʥʦʡ ʧʨʦʙʝʛʘ ʢʨʘʥʘ (50 ʤ) ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ʩ ʪʝʥʟʦʜʘʪʯʠʢʦʚ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʦʢʦʩʲʝʤʥʠʢʦʚ. ʕʢʨʘʥʠʨʦʚʘʥʥʳʡ ʢʘʙʝʣʴ ʧʨʠ ʵʪʦʤ ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʡ ʚʘʣ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʧʫʪʳʚʘʥʠʷ ʵʢʨʘʥʠʨʦʚʘʥʥʦʛʦ ʢʘʙʝʣʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʙʝʟ 

ʫʯʘʩʪʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ) ʧʨʦʮʝʩʩʦʚ ʥʘʤʘʪʳʚʘʥʠʷ ʠ ʩʤʘʪʳʚʘʥʠʷ ʢʘʙʝʣʷ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʚʘʣʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʪʢʣʦʥʷʶʱʝʛʦ 

ʨʦʣʴʛʘʥʛʘ, ʧʦʜʚʠʞʥʦʛʦ ʙʣʦʢʘ ʠ ʛʨʫʟʘ. 

ɼʣʷ ʪʘʨʠʨʦʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ (ʨʠʩ. 3) ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʨʥʳʡ ʨʳʯʘʛ (ʜʣʠʥʦʡ 1 ʤ), ʢʦʪʦʨʳʡ ʢʨʝʧʠʪʩʷ ʥʘ ʟʫʙʯʘʪʦʡ ʤʫʬʪʝ 

ʭʦʜʦʚʦʛʦ ʢʦʣʝʩʘ; ʧʨʫʞʠʥʥʳʡ ʜʠʥʘʤʦʤʝʪʨ; ʚʠʥʪʦʚʦʝ ʩʪʷʛʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; 

ʪʦʨʤʦʟʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʪʦʧʦʨʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʛʠʜʨʦʤʦʪʦʨʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʨʠʨʦʚʢʠ ʧʨʠʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʢʨʘʥʘ ʩ ʧʦʤʦʱʴʶ ʜʦʤʢʨʘʪʦʚ 

ʧʦʜʥʠʤʘʝʪʩʷ (ʭʦʜʦʚʳʝ ʢʦʣʝʩʘ ʢʨʘʥʘ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʨʝʣʴʩʦʚ), ʚʠʥʪʦʚʳʤ ʫʪʷʛʠʚʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʤ ʚʘʣʫ ʩʦʟʜʘʝʪʩʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʠʥʘʤʦʤʝʪʨʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʪʘʨʠʨʦʚʘʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

 

 
1 - ʤʝʨʥʳʡ ʨʳʯʘʛ; 2 - ʚʠʥʪʦʚʦʝ ʩʪʷʛʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; 3 - ʜʠʥʘʤʦʤʝʪʨ 

ʈʠʩ. 3 ʊʘʨʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʚʘʣʘ [3] 

 

2. ʊʘʨʠʨʦʚʢʘ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʈ1 ʠ ʈ2 ʧʨʦʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʤʦʩʪʫ ʢʨʘʥʘ ʩ ʧʦʤʦʱʴʶ ʛʨʫʟʦʧʦʨʰʥʝʚʦʛʦ ʤʘʥʦʤʝʪʨʘ ʄʇ-60 ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ, ʢʘʢ ʠ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʝʥʜʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʨʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʢʨʘʥʝ ʧʝʨʝʜ ʠʩʧʳʪʘʥʠʷʤʠ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʠʤʝʪʴ ʤʝʩʪʦ ʧʨʠ ʪʘʨʠʨʦʚʢʝ ʪʦʣʴʢʦ ʚ ʩʪʝʥʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

3. ʇʦʪʨʝʙʣʷʝʤʫʶ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʤʦʱʥʦʩʪʴ ʦʙʦʠʭ ʧʨʠʚʦʜʦʚ, ʢʘʢ ʠ ʚ 

ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʷʭ ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ ʇ004. ʊʘʨʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʨʘʥʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʚʫʭ ʘʩʪʘʪʠʯʝʩʢʠʭ 

ʚʘʪʪʤʝʪʨʦʚ. ʇʨʠ ʪʘʨʠʨʦʚʢʝ ʜʘʪʯʠʢʦʚ ʤʦʱʥʦʩʪʠ ʭʦʜʦʚʳʝ ʢʦʣʝʩʘ ʧʨʠʚʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʢʨʘʥʘ, ʢʘʢ ʠ ʧʨʠ ʪʘʨʠʨʦʚʢʝ ʜʘʪʯʠʢʦʚ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʨʝʣʴʩʦʚ ʩ 

ʧʦʤʦʱʴʶ ʜʦʤʢʨʘʪʦʚ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 37 ð   

 

ʅʘʛʨʫʟʢʘ ʛʠʜʨʦʧʨʠʚʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʣʝʥʪʦʯʥʦʛʦ ʪʦʨʤʦʟʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʤʫʬʪʫ 

ʛʠʜʨʦʤʦʪʦʨʘ. 

4. ɺʝʣʠʯʠʥʘ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʨʦʙʢʠ ʥʘʩʦʩʦʚ Ŭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬ 

ʠ ʪʘʨʠʨʫʝʪʩʷ ʪʝʤʠ ʞʝ ʩʨʝʜʩʪʚʘʤʠ ʠ ʤʝʪʦʜʘʤʠ, ʢʘʢ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʝʥʜʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ. 

5. ɼʣʷ ʟʘʧʠʩʠ ʫʛʣʦʚ ʦʪʢʣʦʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʦʚ ű ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʜʘʪʯʠʢ ʨʝʦʭʦʨʜʥʦʛʦ ʪʠʧʘ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʩʚʦʠʤʠ 

ʨʦʣʠʢʘʤʠ ʦʜʠʥ ʠʟ ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʦʚ ʛʣʘʚʥʦʛʦ ʧʦʜʲʝʤʘ (ʨʠʩ. 4).  

 

 
ʈʠʩ. 4 ɼʘʪʯʠʢ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʦʚ 

 
ʊʘʨʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʜʫʛʠ ʦʪʢʣʦʥʝʥʠʷ ʛʨʫʟʘ ʦʪ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʝʨʝʯʠʩʣʝʥʠʝʤ. ɼʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʪʘʨʠʨʦʚʘʥʠʷ ʥʘ ʢʨʶʢ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʛʨʫʟ Q = 5 ʪ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʨʞʘʪʴ 

ʚʩʝ ʛʨʫʟʦʚʳʝ ʢʘʥʘʪʳ ʚ ʥʘʪʷʥʫʪʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʊʘʨʠʨʦʚʘʥʠʝ ʫʛʣʘ ű ʧʦ ʚʝʣʠʯʠʥʝ ʜʫʛʠ ʦʪʢʣʦʥʝʥʠʷ ʦʜʥʦʡ ʪʦʣʴʢʦ ʢʨʶʢʦʚʦʡ 

ʧʦʜʚʝʩʢʠ (ʚʝʩ 90 ʢʛ) ʜʘʝʪ ʥʝʧʨʘʚʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʣʦʥʝʥʠʷ ʛʨʫʟʦʚʳʭ 

ʢʘʥʘʪʦʚ ʧʦ ʥʝʢʦʪʦʨʦʡ ʧʘʨʘʙʦʣʝ, ʘ ʥʝ ʧʦ ʧʨʷʤʦʡ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ 

ʧʦʜʚʝʩʢʠ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʛʨʫʟʦʤ. 

ɻʨʫʟ ʚʝʩʦʤ 5 ʪ ʩ ʧʦʤʦʱʴʶ ʤʫʩʢʫʣʴʥʦʡ ʩʠʣʳ ʧʨʠʚʦʜʠʪʩʷ ʚ ʢʦʣʝʙʘʥʠʝ ʩ ʟʘʨʘʥʝʝ 

ʟʘʜʘʥʥʦʡ ʘʤʧʣʠʪʫʜʦʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʧʦʢʘʟʘʥʠʡ ʥʘ 

ʦʩʮʠʣʣʦʛʨʘʬ. ʅʘ ʨʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʘ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʢʘʥʘʪʦʚ ʥʘ 

ʪʝʣʝʞʢʝ. 

 
1 - ʜʘʪʯʠʢ; 2 - ʢʘʙʝʣʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬ 

ʈʠʩ. 5 ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʘ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʢʘʥʘʪʦʚ ʛʣʘʚʥʦʛʦ ʧʦʜʲʝʤʘ 

 
6. ʇʘʨʘʤʝʪʨʳ nʛʤ, nʵʜ ʪʘʨʠʨʫʶʪʩʷ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʯʪʦ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. 
ʕʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʡ çʛʤè ʠ çʵʜè ʠ ʜʘʪʯʠʢʘ ʚʨʝʤʝʥʠ. 

ʇʨʠʤʝʨ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ 
ʈʘʙʦʯʠʡ ʪʝʨʤʠʥʘʣ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ Power Suite 

ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʨʘʙʦʯʠʝ 
ʧʘʨʘʤʝʪʨʳ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ; ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʇʏ; ʫʧʨʘʚʣʷʪʴ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʚ ʣʦʢʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 



ð 38 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʢʦʤʧʴʶʪʝʨʫ; ʩʦʭʨʘʥʷʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 
ʪʝʨʤʠʥʘʣʘ. 

ʇʏ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʢʘʢ: ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʦʙʱʠʡ ʨʝʞʠʤ ʠʣʠ 
ʨʝʞʠʤ ʩ ʧʝʨʝʤʝʥʥʳʤ ʤʦʤʝʥʪʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ PowerSuite ʚʝʨʩʠʠ 2.3.0 ʧʦʟʚʦʣʷʝʪ: 

- ʚʳʙʨʘʪʴ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʩʭʝʤʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʚʚʝʩʪʠ 
ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ; 

- ʠʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʚ ʪ.ʯ. ʥʝ ʠʤʝʷ ʜʦʩʪʫʧʘ ʢ ʫʩʪʨʦʡʩʪʚʫ); 

- ʧʝʨʝʥʘʟʥʘʯʠʪʴ ʠ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ; 

- ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʠʭ ʚʦʟʤʦʞʥʳʭ ʠ 
ʚʳʙʨʘʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

- ʩʦʭʨʘʥʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 
ʜʠʩʢʝ ʚ ʚʠʜʝ ʬʘʡʣʘ; 

- ʧʝʨʝʜʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʠʭ 
ʥʘʩʪʨʦʡʢʘʭ ʦʪ ʫʩʪʨʦʡʩʪʚʘ; 

- ʫʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʦʤ ʠʩʧʦʣʴʟʫʷ ʇʂ, ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʢʥʦʧʦʢ, 
ʘʥʘʣʦʛʠʯʥʳʭ ʢʥʦʧʢʘʤ ʥʘ ʨʘʙʦʯʝʤ ʪʝʨʤʠʥʘʣʝ; 

- ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʤʝʥʥʳʝ ʩʠʛʥʘʣʳ ʩ ʧʦʤʦʱʴʶ 
ʚʠʨʪʫʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʩʮʠʣʣʦʛʨʘʬʘ; 

- ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʥʘʩʪʨʦʝʢ ʚ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ; 

- ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʬʘʡʣʳ ʥʘʩʪʨʦʝʢ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ PowerSuite. 
ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ PowerSuite (ʨʠʩ. 6) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʇʏ ʚ 

ʨʝʞʠʤʝ Connected, ʘ ʪʘʢʞʝ ʜʣʷ ʠʤʠʪʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʞʠʤʝ Simulated. ʇʦʩʣʝ 
ʘʢʪʠʚʠʟʘʮʠʠ ʧʘʥʝʣʠ (ʧʝʨʝʢʣʶʯʘʪʝʣʴ Command) ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 
ʚʨʘʱʝʥʠʷ (ʧʝʨʝʢʣʶʯʘʪʝʣʴ Rotation) ʠ ʯʘʩʪʦʪʫ (Frequency reference), ʜʘʚʘʪʴ ʢʦʤʘʥʜʳ 
ʇʫʩʢ (ʢʥʦʧʢʘ Test run) ʠ ʉʪʦʧ (ʢʥʦʧʢʘ Test stop). 

 

 
ʈʠʩ. 6 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

 
ɺʠʨʪʫʘʣʴʥʳʡ ʦʩʮʠʣʣʦʛʨʘʬ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʇʏ ʠ ʝʛʦ 

ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʠ ʚ ʯʘʩʪʦʪʥʳʝ ʦʙʣʘʩʪʠ. ʆʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 
ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʦʢʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʥʦʧʢʦʡ Scope ʠ ʦʥʦ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʚʠʜʦʚ ʦʢʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʨʠʩ. 7). 

 

 
ʈʠʩ. 7 ʆʢʥʦ ʦʩʮʠʣʣʦʛʨʘʬʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 39 ð   

 

ʇʨʠ ʦʪʢʨʳʪʠʠ ʦʢʥʘ ʦʩʮʠʣʣʦʛʨʘʬʘ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ Scope (1) ʠ 

ʦʜʥʦʠʤʝʥʥʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ (2). ɺ ʧʦʣʝ ʦʩʮʠʣʣʦʛʨʘʬʘ (3) ʚ ʦʩʷʭ X (6) ʠ Y (5) 

ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ. ʇʨʠ ʞʝʣʘʥʠʠ ʚ ʧʦʣʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʣʝʛʝʥʜʫ (4). 

ʃʝʛʝʥʜʘ ʦʪʨʘʞʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ, ʚʳʚʝʜʝʥʥʳʤʠ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬʝ, ʠʭ 

ʥʘʟʚʘʥʠʷʤʠ ʠ ʮʚʝʪʦʚʦʡ ʤʘʨʢʠʨʦʚʢʦʡ. ʅʘ ʧʘʥʝʣʠ ʪʨʠʛʛʝʨʘ (7) ʟʘʜʘʶʪʩʷ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʦʩʮʠʣʣʦʛʨʘʬʘ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ. 

ʆʩʮʠʣʣʦʛʨʘʬ ʠʤʝʝʪ ʜʚʘ ʪʠʧʘ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʦʢʥʝ Mode 

ʦʧʮʠʷ Scope type: 1 ï ʠʟʤʝʨʝʥʠʝ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩʠʛʥʘʣʦʚ - Scope type = 

Fast scope (ʙʳʩʪʨʳʡ ʦʩʮʠʣʣʦʛʨʘʬ); 2 ï ʠʟʤʝʨʝʥʠʝ ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ 

ʩʠʛʥʘʣʦʚ - Scope type = Slow scope (ʤʝʜʣʝʥʥʳʡ ʦʩʮʠʣʣʦʛʨʘʬ). ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚ ʨʝʞʠʤʝ Slow scope ʦʩʮʠʣʣʦʛʨʘʬ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʚʦʜ ʠʟʤʝʨʝʥʥʳʭ (ʧʨʠʥʷʪʳʭ ʦʪ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ) ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ. ʇʨʠ ʵʪʦʤ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ 

ʙʦʣʴʰʦʡ (ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ). ɺ ʨʝʞʠʤʝ 

Fast scope ʜʘʥʥʳʝ ʩʥʘʯʘʣʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʘʤʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. ʊʘʢ ʞʝ ʚ ʛʨʫʧʧʝ ʧʘʨʘʤʝʪʨʦʚ Mode ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ 

ʚ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ (Display type = Time) ʠʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʜʨʫʛʦʛʦ 

(Display type = XY). 

ʅʘʩʪʨʦʡʢʘ ʨʘʟʚʝʨʪʢʠ ʦʩʮʠʣʣʦʛʨʘʬʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʛʨʫʧʧʝ ʧʘʨʘʤʝʪʨʦʚ 

Sampling. ɼʣʷ ʤʝʜʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (Scope type = Slow scope) ʟʘʜʘʝʪʩʷ: ʜʣʷ ʨʝʞʠʤʘ 

Sampling rate ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ (Nber of points) ʠ ʨʘʩʩʪʦʷʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʠʤʠ 

(Sampling rate), ʜʣʷ ʨʝʞʠʤʘ Time by division ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ (Nber of points) ʠ ʮʝʥʫ 

ʜʝʣʝʥʠʷ (Time by division). ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ ʤʝʜʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥʦ ʚ ʧʨʝʜʝʣʘʭ 10 ... 1000, ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ 0,1 ... 100 ʩ. ʋʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʙʳʩʪʨʳʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨ., ʇʫʩʢʦ-ʪʦʨʤʦʟʥʳʝ ʨʝʞʠʤʳ) ʘʥʘʣʦʛʠʯʥʳ. ʐʘʛ ʚʨʝʤʝʥʠ 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,001 ... 1 ʩ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ (ʪʦʯʝʢ), ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ 

ʧʘʤʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4000, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʷʝʤʳʭ 

ʩʠʛʥʘʣʦʚ ʚ Scope ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 4, ʧʦʵʪʦʤʫ ʧʨʠ ʩʥʷʪʠʠ ʙʦʣʝʝ ʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ: 2 ï 2000; 4 - 1000. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʙʦʨʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ   

ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝʩʦʤʥʝʥʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʧʦʜʦʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʜʠʘ ʩʬʝʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʜʘʣ ʨʦʩʪʢʠ ʜʣʷ ʤʝʜʠʘ ʩʬʝʨʳ, ʘ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʷ 

ʧʦʧʫʣʠʟʠʨʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʤʝʜʠʘ ʩʬʝʨʫ ʠ ʦʙʨʘʪʥʦʝ ʚʣʠʷʥʠʝ ʤʝʜʠʘ ʩʬʝʨʳ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʜʠʘ ʩʬʝʨʘ, ʤʝʜʠʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʥʪʝʨʥʝʪ, ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ, ʪʝʣʝʚʠʜʝʥʴʝ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

Abstract 

Information technology and the media sphere are interrelated areas. Technological 

progress has sprouted for the media sector, and the media industry has popularized 

technological progress. The article describes the influence of the technological process on the 

media sphere and the inverse influence of the media sphere on technology. 

Key words: Media sphere, media space, Internet, social networks, print media, 

television, mass media. 

 

ʇʨʝʜʩʪʘʚʴʪʝ ʤʠʨ ʙʝʟ ʢʥʠʛ ʠ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, ʙʝʟ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʩʝʨʠʘʣʦʚ, ʙʝʟ ʤʫʟʳʢʠ  ʠ ʨʘʜʠʦ, ʙʝʟ ʩʤʘʨʪʬʦʥʦʚ ʠ ʠʥʪʝʨʥʝʪʘ ʠ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ ʜʦʣʛʦ 

ʧʨʦʜʦʣʞʘʪʴ.  

ʏʪʦ ʞʝ ʪʘʢʦʝ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʷ? ʀ ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʙʝʟ ʥʝʝ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ? 

ʄʝʜʠʘ ʠʥʜʫʩʪʨʠʷ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʤʘʩʩʦʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ ʪʝʣʝʚʠʜʝʥʴʝ, ʠʥʪʝʨʥʝʪ, ʧʝʯʘʪʥʳʝ ʉʄʀ, ʨʘʜʠʦ ʠ 

ʧʨʦʯʠʝ ʤʝʜʠʘ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʦʟʥʠʢʣʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʝʝ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʀ ʧʝʨʝʜʘʚʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʦʙʲʝʤʥʦ, ʥʝʞʝʣʠ ʧʨʦʩʪʦ ʪʝʢʩʪʦʤ. 

ʊʦʤʫ ʧʨʠʯʠʥʘ, ʨʘʙʦʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʚ ʠʪʦʛʝ ʪʘʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ 

ʦʙʣʝʛʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʝʣʠ ʢ ʤʘʩʩʦʚʦʩʪʠ ʪʘʢʠʭ ʪʠʧʦʚ ʤʝʜʠʘ, ʢʘʢ ʢʘʨʪʠʥʢʠ ʠ 

ʚʠʜʝʦ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʠ ʥʘʯʘʣʘʩʴ ʝʱʝ ʚ ʵʧʦʭʫ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʨʦʩʪ 

ʵʪʦʡ ʠʥʜʫʩʪʨʠʠ ʥʝ ʧʘʜʘʝʪ, ʘ ʪʦʣʴʢʦ ʨʘʩʪʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ. ʕʪʦ ʚʩʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʝʛʦʜʥʷ ʩʣʦʞʥʦ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʚ ʤʝʜʠʘ 

ʩʬʝʨʝ ʙʝʟ ʫʤʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʴʥʳʡ ʢʘʥʘʣ. 

ʂʘʥʘʣʦʤ ʚ ʤʝʜʠʘ ʩʬʝʨʝ ʥʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʪʘʢʫʶ ʢʘʢ, ʥʘʧʨʠʤʝʨ 

ʠʥʪʝʨʥʝʪ, ʚʦʟʴʤʝʤ ʫʞʝ ï ʪʦ ʥʘʧʨʠʤʝʨ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 41 ð   

 

ʊʘʢ ʚʦʪ, ʯʪʦ ʝʱʝ ʥʫʞʥʦ ʟʥʘʪʴ ʦ ʤʝʜʠʘ ʩʬʝʨʝ? ɸ ʪʦ, ʯʪʦ ʵʪʦ ʩʘʤʘʷ ʚʣʠʷʪʝʣʴʥʘʷ 

ʩʨʝʜʘ (ʠʥʩʪʨʫʤʝʥʪ) ʥʘ ʦʙʱʝʩʪʚʦ. ʇʦʣʠʪʠʯʝʩʢʠʝ ʘʛʠʪʘʮʠʠ, ʨʝʚʦʣʶʮʠʠ ʚʩʝ ʵʪʦ ʠ 

ʧʦʜʦʙʥʳʝ ʚʝʱʠ ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʠ. 

ʅʘ ʯʝʤ ʞʝ ʜʝʨʞʠʪʩʷ ʤʝʜʠʘ ʩʬʝʨʘ? ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʝʜʠʘ ʩʬʝʨʫ ʚ ʮʝʣʦʤ ʠʣʠ ʞʝ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɼʚʘ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʝʜʠʘ ʩʬʝʨʳ ʵʪʦ ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʩʧʝʭ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. ɽʩʣʠ ʥʘ ʢʘʥʘʣʘʭ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʡ ʪʨʘʬʠʢ, ʪʦ ʪʘʢʠʝ ʢʘʥʘʣʳ 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʪʘʪʫʩ ʢʦʤʤʝʨʯʝʩʢʠ ʧʨʠʛʦʜʥʳʝ. ɺʦʟʤʦʞʝʥ ʟʘʧʫʩʢ ʨʝʢʣʘʤʳ ʠ ʜʨʫʛʠʭ 

ʩʨʝʜʩʪʚ ʧʣʘʪʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. ʃʶʙʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ ʥʝ ʤʦʞʝʪ ʜʘʞʝ 

ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʣʘʜʝʪʴ ʢʘʥʘʣʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʳʛʦʜʥʳʤ. ɸ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ 

ʣʝʛʢʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʠ ʣʝʛʢʠʡ ʚʭʦʜ ʚ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʶ. 

ʈʘʥʴʰʝ, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʤʝʜʠʘ ʩʬʝʨʫ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦʢʫʧʘʪʴ ʩʪʘʥʦʢ ʜʣʷ ʧʝʯʘʪʠ ʛʘʟʝʪʳ, 

ʩʝʛʦʜʥʷ ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʩʤʘʨʪʬʦʥ ʩ ʠʥʪʝʨʥʝʪʦʤ, ʯʪʦ ʚ ʨʘʟʚʠʪʳʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʩʘʤʦ-ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝ. 

ʅʫ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʧʨʘʚʠʣʦ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉʧʨʦʩ ʨʦʞʜʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʘ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʝʛʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʠ. 

ɸ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʷ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʵʪʦʪ ʩʧʨʦʩ. 

ʂʘʪʝʛʦʨʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʝʜʠʘ ʩʬʝʨʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʥʝʪʘ: 

ʢʥʠʛʠ, ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ (ʛʘʟʝʪʳ ʠ ʞʫʨʥʘʣʳ), ʢʠʥʦ, ʜʦʩʢʘ ʦʙʲʷʚʣʝʥʠʡ, ʨʘʜʠʦ, 

ʪʝʣʝʚʠʜʝʥʠʝ. 

ʊʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʘ ʩʬʝʨʝ: 

¶ ʈʫʯʥʦʡ ʪʠʧʦʛʨʘʬʠʯʝʩʢʠʡ ʩʪʘʥʦʢ (ʂʥʠʛʠ ʠ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ) 

¶ ʇʝʯʘʪʥʘʷ ʤʘʰʠʥʢʘ (ʂʥʠʛʠ ʠ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ) 

¶ ʂʠʥʦʩʲʝʤʦʯʥʳʡ ʘʧʧʘʨʘʪ (ʂʠʥʦ) 

¶ ʕʬʠʨʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ 

¶ ʂʘʙʝʣʴʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ 

¶ ʉʧʫʪʥʠʢʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ 

¶ ʀʥʪʝʨʥʝʪ ʪʝʣʝʚʠʜʝʥʠʝ 

ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʩʘʤʦʝ ʚʝʣʠʢʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʦ. ɽʱʝ ʥʠʢʦʛʜʘ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʦʩʚʘʠʚʘʣʘ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʟʘ ʪʘʢʦʡ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, 

ʪʘʢ ʤʘʩʩʦʚʦ. ʉʝʛʦʜʥʷ ʫ ʢʘʞʜʦʛʦ ʚ ʢʘʨʤʘʥʝ ʝʛʦ ʩʤʘʨʪʬʦʥʘ ʝʩʪʴ ʠʥʪʝʨʥʝʪ, ʯʪʦ ʟʥʘʯʠʪ 

ʜʦʩʪʫʧ ʢ ʙʝʟʛʨʘʥʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʛʝʥʠʘʣʴʥʦ 

ʧʨʦʩʪʦ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʥʘ ʩʪʦʣʴʢʦ ʧʦʣʝʟʥʳʤ ʠ ʚʘʞʥʳʤ? ʉ ʧʦʷʚʣʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ ʤʠʨ 

ʠʟʤʝʥʠʣʩʷ, ʚ ʰʢʦʣʳ ʚʳʧʫʩʢʘʶʪ ʥʦʚʳʝ ʫʯʝʙʥʠʢʠ ʧʦ ʠʩʪʦʨʠʠ, ʛʜʝ ʤʠʨ ʜʝʣʷʪ ʥʘ ʩʦʙʳʪʠʷ 

ʜʦ ʠʥʪʝʨʥʝʪʘ ʠ ʧʦʩʣʝ. ʀʥʪʝʨʥʝʪ ï ʨʘʟʨʫʰʠʣ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ ʦʙʲʝʜʠʥʠʣ ʚ 

ʦʜʥʫ ʙʦʣʴʰʫʶ ʩʠʩʪʝʤʫ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ. 

ʀʥʪʝʨʥʝʪ ʥʝʩʝʪ ʙʨʝʤʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʵʚʦʣʶʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʥʝʪ ï ʢʥʠʛʘ ʜʣʠʥʥʦʶ ʥʝʦʙʲʷʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʘʥʠʮ. ʀ ʢʦʥʝʯʥʦ ʥʘ ʚʩʝʡ ʵʪʦʡ ʚʦʣʥʝ, ʠʥʪʝʨʥʝʪ ï ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʝʡʰʠʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʠ. 

ʉʝʛʦʜʥʷ ʜʘʞʝ ʙʦʣʴʰʝ ʤʦʞʥʦ ʦʙ ʵʪʦʤ ʩʢʘʟʘʪʴ. ʀʥʪʝʨʥʝʪ ʥʘʤ ʧʦʜʘʨʠʣ ʤʝʜʠʘ 

ʩʬʝʨʫ ʚ ʪʦʤ ʚʠʜʝ ʯʪʦ ʤʳ ʩʝʡʯʘʩ ʝʝ ʚʠʜʠʤ. ʀʥʪʝʨʥʝʪ ʩʦʟʜʘʣ ʚ ʤʝʜʠʘ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ, ʪʘʢʠʝ ʢʘʢ ʥʘʧʨʠʤʝʨ ʢʦʧʠʨʘʡʪʝʨ, ʨʝʨʘʡʪʝʨ, 

ʤʘʨʢʝʪʦʣʦʛ, ʜʠʟʘʡʥʝʨ, ʚʝʙ-ʧʨʦʛʨʘʤʤʠʩʪ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʀʥʪʝʨʥʝʪ ʥʘʤ ʧʦʜʘʨʠʣ ʥʦʚʳʝ ʢʘʥʘʣʳ ʚ ʤʝʜʠʘ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʠʝ ʢʘʢ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʥʦʚʦʩʪʥʳʝ ʩʘʡʪʳ, ʚʠʜʝʦ ʙʣʦʛʠ ʠ ʪʘʢ ʜʘʣʝʝ. 



ð 42 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʜʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʜʘʣʝʥʥʦ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ 

ʧʦ ʤʠʨʫ, ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʜʘʞʘʤʠ ʪʦʚʘʨʦʚ ʥʝ ʠʤʝʷ ʧʦʤʝʱʝʥʠʷ, ʫʟʥʘʚʘʪʴ ʙʝʟ ʟʚʦʥʢʘ, 

ʩʘʤʦʯʫʚʩʪʚʠʝ ʙʘʙʫʰʢʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʀʥʪʝʨʥʝʪ ʦʙʦʛʥʘʣ ʚ ʦʙʦʨʦʪʝ ʜʚʠʞʝʥʠʷ ʜʝʥʝʛ ʜʘʞʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʣʠʜʠʨʫʶʱʝʝ ʚ 

ʵʪʦʤ ʤʥʦʛʠʝ ʢʦʜʳ. 

ʂʘʢ ʨʘʙʦʪʘʝʪ ʠʥʪʝʨʥʝʪ? ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʩʝʪʴ ʦʙʲʝʜʠʥʷʶʱʘʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʫʩʪʨʦʡʩʪʚʘ (ʩʝʨʚʝʨʘ) ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢʦʚʦ ʚʣʠʷʥʠʝ ʠʥʪʝʨʥʝʪʘ ʥʘ ʤʝʜʠʘ ʩʬʝʨʫ? ʂʘʢ ʤʳ ʫʞʝ ʦʪʤʝʯʘʣʠ ʤʠʨ ʜʝʣʷʪ ʥʘ 

ʪʦ, ʯʪʦ ʙʳʣʦ ʜʦ ʠʥʪʝʨʥʝʪʘ ʠ ʧʦʩʣʝ. 

ʄʝʜʠʘ ʠʥʜʫʩʪʨʠʷ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʠʟʤʝʥʠʣʘʩʴ. ʊʝʧʝʨʴ ʦʜʥʦʟʥʘʯʥʦ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʝʜʠʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʠʤʝʝʪ ʛʨʘʥʠʮ ʠ ʠʥʪʝʨʥʝʪ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʩʨʝʜʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʀʥʪʝʨʥʝʪ ʥʦʤʝʨ ʦʜʠʥ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʤʫ 

ʥʝʪ ʨʘʚʥʳʭ ʠ ʚʨʷʜ ʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʤʦʞʝʪ ʧʨʠʜʫʤʘʪʴ, ʯʪʦ-ʪʦ ʣʫʯʰʝ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʤʝʜʠʘ ʩʬʝʨʝ ʫʚʝʣʠʯʠʣʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʠʥʪʝʨʥʝʪʘ. ʀʥʪʝʨʥʝʪ ʜʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʫʤ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʧʦʷʚʠʣʠʩʴ ʩʝʛʤʝʥʪʳ ʦʪʚʝʪʚʣʝʥʠʷ: ʩʘʡʪʳ, 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʥʣʘʡʥ ʪʝʣʝʚʠʜʝʥʠʝ. 

ʆʙʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʥʪʝʨʥʝʪʘ ʜʣʷ ʤʝʜʠʘ ʩʬʝʨʳ: ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ (ɺʢʦʥʪʘʢʪʝ, 

ʀʥʩʪʘʛʨʘʤ, ʌʝʡʩʙʫʢ ʠ ʪ.ʜ.), ʥʦʚʦʩʪʥʳʝ ʘʛʨʝʛʘʪʳ (TJURNAL, VC, SLON ʠ ʪ.ʜ.), 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʣʝʥʪʳ (ʷʥʜʝʢʩ ʜʟʝʥ ʠ ʪ.ʜ). 

ʊʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʝʛʤʝʥʪʦʚ: 

- ʉʘʡʪʳ 

- ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: PHP, JavaScript, Python, Ruby ʠ ʪ.ʜ. 

- ʗʟʳʢʠ ʨʘʟʤʝʪʢʠ: HTML, CSS, XML ʠ ʪ.ʜ.  

ʇʦʧʫʣʷʨʥʳʝ ʩʨʝʜʩʪʚʘ (ʩʠʩʪʝʤʳ) ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ: Joomla, Wordpress, Drupal ʠ 

ʪ.ʜ. 

ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

- ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Java, Python, Kotlin ʠ ʪ.ʜ. 

ʆʥʣʘʡʥ ʪʝʣʝʚʠʜʝʥʠʝ 

- ʈʘʟʨʘʙʦʪʢʘ ip tv ʧʨʦʪʦʢʦʣʳ 

ɺ ʠʪʦʛʝ ʠʩʭʦʜʷ ʠʟ ʥʘʧʠʩʘʥʥʦʛʦ ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʝ 

ʪʦʣʴʢʦ ʚʣʠʷʝʪ ʥʘ ʤʝʜʠʘ ʩʬʝʨʫ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʙʫʜʫʱʝʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʘʛʦʜʘʨʷ 

ʤʝʜʠʘ ʩʬʝʨʝ, ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʙʣʠʞʝ ʢ ʣʶʜʷʤ ʠ ʜʦʩʪʫʧʥʝʝ.  

ʉ ʧʦʷʚʣʝʥʠʝʤ ʤʝʜʠʘ ʠʥʜʫʩʪʨʠʠ ʚʳʨʦʩʣʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʝʛʠʦʥʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʜʠʘ 

ʠʥʜʫʩʪʨʠʠ. ɹʠʟʥʝʩ ʩʝʢʪʦʨ ʧʦʣʫʯʠʣ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʠ ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʧʦʷʚʠʣʦʩʴ 

ʥʦʚʦʝ ʦʪʚʝʪʚʣʝʥʠʝ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ï ʄʘʨʢʝʪʠʥʛ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʤʝʜʠʘ ʩʬʝʨʳ, ʪʘʢ ʞʝ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʥʘʧʨʠʤʝʨ SMM, ɺʝʨʩʪʘʣʴʱʠʢ, ɹʣʦʛʝʨ. 

ɺ ʠʪʦʛʝ ʤʝʜʠʘ ʩʬʝʨʘ ʧʦʜʘʨʠʣʘ ʤʠʨʫ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ ʠ 

ʜʘʣʘ ʨʘʟʚʠʪʠʝ ʙʫʜʫʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ ʠ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ ʥʘʙʠʨʘʝʪ 

ʦʛʨʦʤʥʳʝ ʦʙʦʨʦʪʳ. ʇʦ ʤʝʨʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʟʘʱʠʪʳ ʩʚʦʠʭ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʪʝʪ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʭʘʢʝʨʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʚʠʜʳ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʬʝʨʝ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʝʜʝʪʩʷ ʙʦʨʴʙʘ ʩ ʥʠʤʠ. 
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Abstract 

Problem of computer viruses and hacker attacks is becoming very serious nowadays. 

As developers improve the security of their products as the ingenuity of hackers grows. The 

article deals with the main types of crimes in the computer sphere and how to combat them. 
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ʇʨʝʩʪʫʧʣʝʥʠʷ, ʩʦʚʝʨʰʘʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ.  

ʇʦʢʘ ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʩʚʦʠʤʠ ʥʦʫʪʙʫʢʘʤʠ, ʩʤʘʨʪʬʦʥʘʤʠ, ʟʘ ʥʘʰʝʡ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚʝʜʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʦʭʦʪʘ. ʍʘʢʝʨʳ ʧʨʠʜʫʤʳʚʘʶʪ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ 

ʠʟʦʱʨʝʥʥʳʝ ʚʠʨʫʩʳ, ʘ ʪʝ, ʢʪʦ ʩ ʥʠʤʠ ʙʦʨʶʪʩʷ, ʥʘʨʘʱʠʚʘʶʪ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʟʘʱʠʪʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʧʠʨʘʤʠʜʳ. ɺʥʠʟʫ ʥʘʭʦʜʷʪʩʷ ʩʘʤʳʝ ʤʘʩʩʦʚʳʝ ʫʛʨʦʟʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʢʘʞʜʳʡ ʜʝʥʴ ʵʪʦ çʯʝʨʚʠè, çʪʨʦʷʥʳè, çʬʠʰʠʥʛʦʚʳʝ 

ʧʠʩʴʤʘè ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʪʝʨʥʝʪ ʘʪʘʢ. ʏʫʪʴ ʚʳʰʝ ʥʘʭʦʜʷʪʩʷ ʮʝʣʝʚʳʝ ʢʠʙʝʨʘʪʘʢʠ, ʪ.ʝ. 

ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʶʜʝʡ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʥʘ ʩʘʤʦʤ ʚʝʨʭʫ ʨʘʩʧʦʣʦʞʠʣʘʩʴ 

ʥʦʚʠʥʢʘ ʥʘʰʝʛʦ ʩʪʦʣʝʪʠʷ - ʢʠʙʝʨʦʨʫʞʠʝ. ʂʘʞʜʳʡ ʭʘʢʝʨ ʩʘʤ ʨʝʰʘʝʪ, ʢʘʢʫʶ ʥʠʰʫ ʝʤʫ 

ʟʘʥʷʪʴ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʥʘʩʪʦʷʱʘʷ ʚʦʡʥʘ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʝʝ ʪʝʤʧʳ ʨʘʩʪʫʪ, ʚʩʝ ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʥʴʰʝ ʠʛʨʫʰʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʝʡʰʠʤʠ ʘʪʘʢʘʤʠ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷʤʠ. ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪʴ ʦʪʤʝʪʠʪʴ ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʪʘʢ ʥʠ ʥʘ ʢʦʛʦ ʢʦʥʢʨʝʪʥʦ ʥʝ ʥʘʮʝʣʝʥʘ, ʵʪʦ ʦʙʳʯʥʦ çʪʨʦʷʥʳè, ʠʣʠ 

çʬʠʰʠʥʛʦʚʳʝ ʧʠʩʴʤʘè ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʪʘʢ çʛʫʣʷʶʪè ʧʦ ʩʝʪʠ. ʀʭ ʞʝʨʪʚʘʤʠ ʢʘʢ ʧʨʘʚʠʣʦ 

ʩʪʘʥʦʚʷʪʩʷ ʪʝ, ʢʪʦ ʥʝ ʧʦʟʘʙʦʪʠʣʩʷ ʦ ʩʚʦʝʡ ʠʥʪʝʨʥʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ʧʦ-ʜʨʫʛʦʤʫ, ʦ ʩʚʦʝʡ ʢʠʙʝʨʛʨʘʤʦʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʦʯʪʫ ʧʨʠʭʦʜʠʪ ʪʘʢʦʝ ʧʠʩʴʤʦ: 

çʇʨʠʚʝʪ, ʄʘʢʩ! ɺʯʝʨʘ ʢʣʘʩʩʥʦ ʦʪʪʷʥʫʣʠʩʴ. ʆʩʦʙʝʥʥʦ ʢʦʛʜʘ ʪʳ ʩʪʘʣ ʛʦʣʳʤ ʪʘʥʮʝʚʘʪʴ ʚ 

ʢʣʫʙʝ. ʇʨʠʢʨʝʧʠʣʘ ʬʦʪʢʠ ʩ ʛʦʣʳʤ ʪʦʙʦʡ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʩʤʦʪʨʠè. ʂ ʵʪʦʤʫ ʧʠʩʴʤʫ 

ʧʨʠʢʨʝʧʣʷʶʪ ʬʘʡʣ. ʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝ, ʫ ʢʦʛʦ ʥʘ ʜʥʷʭ ʙʳʣʘ ʚʝʯʝʨʠʥʢʘ ʥʝ ʫʩʦʤʥʷʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʵʪʦ ʧʠʩʴʤʦ ʘʜʨʝʩʦʚʘʥʦ ʠʤʝʥʥʦ ʠʤ. ʏʝʣʦʚʝʢ ʦʪʢʨʳʚʘʝʪ ʧʠʩʴʤʦ, ʩʢʘʯʠʚʘʝʪ 

ʘʨʭʠʚ, ʦʪʢʨʳʚʘʝʪ ʬʘʡʣ ʠ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ çʟʘʨʘʞʝʥʥʳʡè ʜʫʤʘʝʪ, ʯʪʦ ʵʪʦ ʢʘʢʘʷ 

ʪʦ ʦʰʠʙʢʘ ʠ ʧʨʦʩʪʦ ʟʘʢʨʳʚʘʝʪ ʧʠʩʴʤʦ ʠ ʟʘʙʳʚʘʝʪ ʦ ʥʝʤ. ʏʝʨʝʟ ʢʘʢʦʝ ʪʦ ʚʨʝʤʷ ʦʥ 

ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʩʪʘʣʦ ʤʝʥʴʰʝ ʜʝʥʝʛ ʠʣʠ ʚʦʦʙʱʝ ʚʩʝ ʜʝʥʴʛʠ ʠʩʯʝʟʣʠ. ɺʩʝ 

ʧʦʧʳʪʢʠ ʧʦʥʷʪʴ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʪʱʝʪʥʳ. ʕʪʦ ʢʘʢ ʚ ʬʠʣʴʤʘʭ ʧʨʦ ʟʦʤʙʠ ʛʜʝ ʛʣʘʚʥʳʡ 

ʛʝʨʦʡ ʚ ʢʦʥʮʝ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʨʘʞʝʥ, ʘ ʚʦʪ ʢʦʛʜʘ ʝʛʦ çʫʢʫʩʠʣʠè ʥʝ ʧʦʥʷʪʥʦ. ʅʦ ʥʘ ʩʘʤʦʡ 

ʜʝʣʝ ʚʩʝ ʧʨʦʠʟʦʰʣʦ ʦʪ ʥʝʙʦʣʴʰʦʡ ʩʪʨʦʯʢʠ ʢʦʜʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʣʘʩʴ  ʚ ʩʢʘʯʝʥʥʦʤ 

ʬʘʡʣʝ, ʦʥʘ ʠ ʟʘʧʫʩʪʠʣʘ ʟʣʦʚʨʝʜʥʳʡ ʚʠʨʫʩ.  



ð 44 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʘʥʴʰʝ ʙʨʘʫʟʝʨʳ ʙʳʣʠ ʤʝʥʝʝ ʟʘʱʠʱʝʥʳ. ɽʩʪʴ ʘʪʘʢʠ ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʥʘʟʳʚʘʶʪʩʷ çHomograph attackè.ʊʘʢʘʷ ʘʪʘʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, ʯʪʦ 

ʙʳ ʧʦʜʤʝʥʠʪʴ URL ʥʘʩʪʦʷʱʝʛʦ ʩʘʡʪʘ ʥʘ ʬʵʡʢʦʚʳʡ ʠ ʟʘʭʦʜʷ ʚ ʥʝʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʧʘʜʘʝʪ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ ʩʪʨʘʥʠʮʫ. ɽʩʪʴ ʜʘʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʬʘʣʴʰʠʚʳʭ URL, ʢʦʪʦʨʳʝ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʝ ʩʘʡʪʳ. ɺʚʦʜʠʰʴ 

ʥʫʞʥʳʡ ʩʘʡʪ ʠ ʚʦʪ, ʫ ʪʝʙʷ ʫʞʝ ʭʠʪʨʘʷ ʢʦʧʠʷ URL.  

ʉʝʡʯʘʩ ʙʨʘʫʟʝʨʳ ʩʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʥʘʩʪʦʷʱʫʶ ʦʧʘʩʥʦʩʪʴ. ʅʦ ʵʪʦ ʧʦʤʦʛʘʝʪ ʥʝ 

ʚʩʝʛʜʘ. ɺʩʝʛʦ ʧʘʨʫ ʣʝʪ ʥʘʟʘʜ, ʥʝ ʩʦʩʪʘʚʠʣʦ ʙʳ ʥʠʢʘʢʦʛʦ ʪʨʫʜʘ ʚʟʣʦʤʘʪʴ ʩʪʨʘʥʥʠʮʫ 

Instagram ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʫʟʥʘʪʴ ʝʛʦ ʣʦʛʠʥ, ʘ ʜʘʣʴʰʝ ʚʩʝ ʜʝʣʘʣʘ 

ʧʨʦʛʨʘʤʤʘ ʧʦ ʧʦʜʙʦʨʫ ʧʘʨʦʣʝʡ. ʅʦ ʭʦʨʦʰʘʷ ʥʦʚʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʢʠʙʝʨʛʨʘʤʦʪʥʦʩʪʴ ʨʘʩʪʝʪ,  ʩʝʡʯʘʩ ʫʞʝ ʥʝ ʢʘʞʜʳʡ ʙʫʜʝʪ ʢʣʠʢʘʪʴ ʥʘ ʩʦʤʥʠʪʝʣʴʥʳʝ 

ʩʩʳʣʢʠ ʠʟ ʧʠʩʝʤ ʠʣʠ ʩʤʩ. ʅʦ ʧʣʦʭʘʷ ʥʦʚʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʧʦʥʠʤʘʶʪ ʠ ʭʘʢʝʨʳ ʠ 

ʪʝʧʝʨʴ ʦʥʠ ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ-ʜʨʫʛʦʤʫ. çDryve-by downloadè ʵʪʦ ʥʦʚʳʡ ʪʠʧ 

ʢʠʙʝʨʘʪʘʢ, ʪʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʥʠʯʝʛʦ ʩʢʘʯʠʚʘʪʴ, ʪʳ ʧʨʦʩʪʦ ʟʘʭʦʜʠʰʴ ʥʘ WEB ʩʪʨʘʥʥʠʮʫ 

ʠ ʪʳ ʫʞʝ çʟʘʨʘʞʝʥè. ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʫ ʚʘʩ ʥʝ ʦʙʥʦʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ. ʅʘʧʨʠʤʝʨ ʙʨʘʫʟʝʨʳ, ʭʘʢʝʨʳ ʠʩʧʦʣʴʟʫʶ ʦʰʠʙʢʠ ʚ ʥʠʭ ʯʪʦ ʙʳ ʥʝʟʘʤʝʪʥʦ 

ʟʘʧʫʩʪʠʪʴ ʩʚʦʡ ʚʠʨʫʩ.  

ʇʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ ʢʫʜʘ ʙʝʟʦʧʘʩʥʝʝ, ʯʝʤ ʩʘʡʪʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʥʠʭ ʩʨʘʟʫ ʨʷʜ ʧʨʦʚʝʨʦʢ.  ʅʦ ʯʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦ 

ʧʨʠʣʦʞʝʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʩʦʙʣʘʟʥʘ ʜʣʷ ʭʘʢʝʨʘ ʘʪʘʢʦʚʘʪʴ ʝʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʩʣʦʞʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʥʝ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʝʣʝʬʦʥʘ, ʵʪʦ ʧʝʨʚʦʝ ʯʪʦ 

ʤʳ ʚʠʜʠʤ ʫʪʨʦʤ ʠ ʧʦʩʣʝʜʥʝʝ  ʧʝʨʝʜ ʩʥʦʤ. ʄʳ ʦʪʜʘʣʠ ʩʤʘʨʪʬʦʥʫ ʚʩʝ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʵʪʦ 

ʨʘʥʴʰʝ ʤʦʰʝʥʥʠʢʠ ʤʦʛʣʠ ʩʥʷʪʴ ʩʦ ʩʯʝʪʘ ʪʝʣʝʬʦʥʘ ʨʫʙʣʝʡ 300, ʙʣʘʛʦʜʘʨʷ ʟʚʦʥʢʘʤ ʠ 

ʩʤʩ, ʧʦʜ ʧʨʝʜʣʦʛʦʤ ʧʨʦʙʣʝʤ ʚ ʩʝʤʴʝ ʠ ʪ.ʜ. ʅʦ ʪʝʧʝʨʴ, ʢʦʛʜʘ ʫ ʚʩʝʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʙʘʥʢʦʚʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʜʝʥʝʛ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʟʘʤʘʥʯʠʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʜʣʷ ʭʘʢʝʨʦʚ.  

ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʢʘʢ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʦʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʬʵʡʢʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ,  ʯʘʱʝ ʚʩʝʛʦ ʬʵʡʢʠ ʚʳʜʘʶʪ ʩʝʙʷ ʟʘ ʧʦʧʫʣʷʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʤʵʩʩʵʥʜʞʝʨʳ, ʤʫʟʳʢʠ ʠʣʠ ʜʘʞʝ ʟʘ ʥʘʩʪʦʷʱʫʶ ʠʛʨʫ. Google Pay ʠʣʠ App Store - ʜʣʷ 

ʤʥʦʛʠʭ ʛʘʨʘʥʪ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʪʘ ʚʠʜʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʤʦʰʝʥʥʠʢʘʤ 

ʧʨʠʜʫʤʳʚʘʪʴ ʙʦʣʝʝ ʟʘʢʦʥʥʳʝ ʩʭʝʤʳ ʤʦʰʝʥʥʠʯʝʩʪʚʘ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʣʦʞʝʥʠʝ çAncestryè ʦʥʘ ʷʢʦʙʳ ʧʦʤʦʛʘʝʪ ʥʘʡʪʠ ʩʚʦʠʭ ʧʨʝʜʢʦʚ, 

ʚʚʦʜʠʰʴ ʠʤʷ, ʜʘʪʫ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʠ ʧʨʠʣʦʞʝʥʠʝ ʧʨʦʩʠʪ ʪʝʙʷ ʧʦʜʥʝʩʪʠ ʧʘʣʝʮ, ʠ 

ʣʶʜʠ ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ ʧʨʦʩʪʦ ʢʘʩʘʶʪʩʷ ʩʢʘʥʝʨʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʦʙʨʝʪʘʷ ʧʣʘʪʥʫʶ 

ʧʦʜʧʠʩʢʫ ʜʣʷ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʘ ʧʨʦʛʨʘʤʤʘ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ çʙʝʟʦʧʘʩʥʳʭè Google Play ʠʣʠ App Store.  

ʇʦʨʦʡ ʪʳ ʧʨʦʩʪʦ ʩʢʘʯʠʚʘʝʰʴ ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʦʥʦ ʥʘʯʠʥʘʝʪ 

ʩʧʠʩʳʚʘʪʴ  ʜʝʥʴʛʠ ʟʘ ʧʦʜʧʠʩʢʫ. ʂʘʟʘʣʦʩʴ ʙʳ, ʤʳ ʥʠʢʫʜʘ ʥʝ ʧʦʜʧʠʩʳʚʘʣʠʩʴ, ʥʦ ʵʪʦ ʚʩʝ 

ʙʳʣʦ  ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʦʛʣʘʰʝʥʠʠ, ʢʦʪʦʨʦʝ 99% ʣʶʜʝʡ ʥʠʢʦʛʜʘ ʥʝ ʯʠʪʘʶʪ. 

ʇʦʵʪʦʤʫ ʥʝ ʩʪʦʠʪ ʜʦʚʝʨʷʪʴ ʩʦʤʥʠʪʝʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʭʦʪʴ ʫ ʥʝʛʦ ʙʫʜʝʪ ʧʷʪʴ ʟʚʝʟʜ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʚʩʝ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʦʮʝʥʢʠ ʬʵʡʢʦʚʳʝ.  

ʇʨʠʣʦʞʝʥʠʷ ʛʦʪʦʚʳʝ ʩʧʠʩʳʚʘʪʴ ʫ ʚʘʩ ʜʝʥʴʛʠ ʥʝ ʪʘʢ ʩʪʨʘʰʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʤʠ  ʢʦʪʦʨʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʜʘʝʪ ʨʫʪ ʧʨʘʚʘ ʦʪ ʩʚʦʝʛʦ ʪʝʣʝʬʦʥʘ, ʪ.ʝ. ʧʨʠʣʦʞʝʥʠʝ 

ʧʦʣʫʯʘʝʪ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʛʣʫʙʠʥʥʳʤ ʬʫʥʢʮʠʷʤ ʩʤʘʨʪʬʦʥʘ ʠ ʦʯʠʩʪʠʪʴ ʝʛʦ ʙʫʜʝʪ ʫʞʝ 

ʥʝʚʦʟʤʦʞʥʦ. ʍʘʢʝʨ ʩʤʦʞʝʪ ʥʝʟʘʤʝʪʥʦ ʩʥʠʤʘʪʴ ʚʘʩ ʥʘ ʚʘʰʫ ʞʝ ʢʘʤʝʨʫ, ʩʤʦʞʝʪ 

ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʩʤʩ, ʟʘʧʠʩʳʚʘʪʴ ʨʝʯʴ ʩ ʜʠʢʪʦʬʦʥʘ, ʩʣʝʜʠʪʴ ʟʘ ʚʘʰʝʡ ʛʝʦʣʦʢʘʮʠʝʡ.  

ɺʩʧʦʤʥʠʪʴ ʭʦʪʷ ʙʳ ʧʨʠʣʦʞʝʥʠʝ Getcontact, ʚʩʝʤ ʙʳʣʦ ʠʥʪʝʨʝʩʥʦ ʫʟʥʘʪʴ ʢʘʢ ʠʭ 

ʟʘʧʠʩʘʣʠ ʚ ʪʝʣʝʬʦʥʝ ʜʨʫʛʠʝ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ - ʤʠʣʣʠʦʥʳ ʩʣʠʪʳʭ ʪʝʣʝʬʦʥʥʳʭ ʥʦʤʝʨʦʚ ʩ 

ʠʤʝʥʘʤʠ. ʕʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʘʤʦʡ ʛʝʥʠʘʣʴʥʦʡ ʘʬʝʨʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ, ʛʜʝ ʢʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʩʣʠʣ ʢʘʢ ʤʠʥʠʤʫʤ 100 ʩʚʦʠʭ ʢʦʥʪʘʢʪʦʚ. ʀ ʚʩʝ ʵʪʦ ʧʦʪʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 45 ð   

 

ʪʝʣʝʬʦʥʥʳʭ ʙʘʟʘʭ, ʠ ʧʦʪʦʤ ʚʩʝ ʫʜʠʚʣʷʶʪʩʷ, ʧʦʯʝʤʫ ʟʚʦʥʷʪ ʥʝʟʥʘʢʦʤʳʝ ʥʦʤʝʨʘ ʠ 

ʧʨʝʜʣʘʛʘʶʪ ʥʝʥʫʞʥʳʝ ʫʩʣʫʛʠ.  

ʃʠʯʥʳʝ ʜʘʥʥʳʝ ʵʪʦ ʥʝ ʚʩʝ ʯʪʦ ʥʫʞʥʦ ʭʘʢʝʨʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥ ʧʦʣʫʯʘʝʪ ʚʩʝ ʯʪʦ 

ʝʤʫ ʥʫʞʥʦ, ʚʳ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʝʩʴ ʜʣʷ ʥʝʛʦ ʧʦʣʝʟʥʳʤʠ. ʍʘʢʝʨ ʚʩʪʨʘʠʚʘʝʪ ʚʘʰ ʪʝʣʝʬʦʥ ʚ 

ʘʨʤʠʶ ʙʦʪʦʚ çBOTNETè ʠ ʚʳ ʩʪʘʥʦʚʠʪʝʩʴ ʝʛʦ ʤʘʨʠʦʥʝʪʢʦʡ, ʜʘʞʝ ʩʘʤʠ ʵʪʦʛʦ ʥʝ 

ʧʦʜʦʟʨʝʚʘʷ. ɽʩʣʠ ʚʘʰ çʍʦʟʷʠʥè ʢʨʫʧʥʳʡ ʭʘʢʝʨ, ʚʳ ʩʪʘʥʦʚʠʪʝʩʴ çʩʦʣʜʘʪʦʤè ʚ çDDOSè 

ʘʪʘʢʘʭ. ɻʨʫʙʦ ʛʦʚʦʨʷ, ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʭʘʢʝʨ ʤʦʞʝʪ ʧʨʠʢʘʟʘʪʴ ʩʚʦʝʡ çɸʨʤʠʠ ʙʦʪʦʚè 

ʦʙʨʫʰʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʩʘʡʪ. ʆʥ ʯʝʨʝʟ ʢʦʤʘʥʜʥʳʡ ʮʝʥʪʨ çʧʨʠʢʘʟʳʚʘʝʪè ʚʩʝʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʟʘʡʪʠ ʥʘ ʵʪʦʪ ʩʘʡʪ, ʪʘʢ ʢʘʢ ʦʥʠ ʵʪʦ ʜʝʣʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʘʡʪ ʥʝ 

ʚʳʜʝʨʞʠʚʘʝʪ ʪʘʢʦʛʦ ʥʘʧʣʳʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʦʩʪʦ çʨʫʰʠʪʩʷè. ʏʝʤ ʙʦʣʴʰʝ ʘʨʤʠʷ 

ʭʘʢʝʨʘ, ʪʝʤ ʙʦʣʴʰʝ ʜʝʥʝʛ ʩʪʦʷʪ ʝʛʦ ʫʩʣʫʛʠ. ʀʟ-ʟʘ BOTNET çMiraiè ʦʙʨʫʰʠʣʦʩʴ 

ʤʥʦʞʝʩʪʚʦ ʩʘʡʪʦʚ ʚʢʣʶʯʘʷ ʜʘʞʝ Twitter, ʵʪʦʪ ʙʦʪ ʦʙʲʝʜʠʥʠʣ ʙʦʣʝʝ 300ʪʳʩ. ʫʩʪʨʦʡʩʪʚ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ 2016 ʛʦʜʫ, ʵʪʦ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʩʤʘʨʪʬʦʥʳ ʠ ʢʦʤʧʴʶʪʝʨʳ, ʥʦ ʪʘʢ ʞʝ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ, ʢʘʤʝʨʳ ʠ ʜʘʞʝ ʪʦʩʪʝʨʳ. ʊʘʢʠʤʠ ʚʠʨʫʩʘʤʠ ʣʝʛʢʦ ʟʘʨʘʟʠʪʴʩʷ, ʝʩʣʠ 

ʩʢʘʯʠʚʘʪʴ ʧʠʨʘʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠʟ ʬʘʡʣʦʦʙʤʝʥʥʠʢʦʚ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʘʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ 

ʚʨʝʜʦʥʦʩʥʳʝ ʦʙʲʝʢʪʳ ʚʥʫʪʨʠ ʬʘʡʣʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʜʦʢʫʤʝʥʪʦʚ. çʃʘʙʦʨʘʪʦʨʠʷ 

ʂʘʩʧʝʨʩʢʦʛʦè, ʧʨʠʟʥʘʥʥʳʡ ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ IT-

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʧʝʨʴ ʧʨʝʜʣʘʛʘʝʪ ʫʩʣʫʛʠ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʮʠʜʝʥʪʦʚ. 

ɺʝʜʫʱʠʝ ʵʢʩʧʝʨʪʳ ʚ ʩʬʝʨʝ ʘʥʘʣʠʟʘ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ. 

ʇʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦʤʦʯʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʷʪʴ ʩʠʪʫʘʮʠʶ ʧʦʜ ʢʦʥʪʨʦʣʴ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʠʩʰʝʜʰʝʛʦ, 

ʦʧʨʝʜʝʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʠʥʮʠʜʝʥʪ ʢʦʤʧʴʶʪʝʨʳ ʠ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʭʦʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʪʝʣʝʬʦʥʫ ʩʧʝʮʠʘʣʠʩʪʳ çʃʘʙʦʨʘʪʦʨʠʠ 

ʂʘʩʧʝʨʩʢʦʛʦè ʧʨʦʠʥʩʪʨʫʢʪʠʨʫʶʪ ʚʘʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʩʜʝʨʞʠʚʘʥʠʷ ʠʥʮʠʜʝʥʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ. 

ɿʘʪʝʤ ʩʧʝʮʠʘʣʠʩʪʳ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʚʳʝʟʞʘʶʪ ʥʘ ʤʝʩʪʦ 

ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʪʨʦʥʫʪʳʭ ʠʥʮʠʜʝʥʪʦʤ ʫʩʪʨʦʡʩʪʚ ʠ ʥʦʩʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʨʨʝʢʪʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ. 

ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ. ɺ ʩʣʫʯʘʝ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʩʣʝʜʫʝʪʩʷ ʩʧʦʩʦʙ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ, ʩʦʚʝʨʰʘʝʤʳʝ ʠʤ ʚ ʩʠʩʪʝʤʝ ʜʝʡʩʪʚʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʧʝʮʠʘʣʠʩʪʳ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʩʦʩʪʘʚʣʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʜʘʣʝʥʠʶ ʚʨʝʜʦʥʦʩʥʦʛʦ ʇʆ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʨʘʞʝʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʦʪʢʫʜʘ ʠ ʢʘʢ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʚʪʦʨʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʣʠʮ, ʧʨʠʯʘʩʪʥʳʭ ʢ ʠʥʮʠʜʝʥʪʫ. 

ɸʥʘʣʠʪʠʢʠ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʨʘʩʩʣʝʜʦʚʘʥʠʶ, ï ʦʪ ʧʦʠʩʢʘ ʬʠʥʘʥʩʦʚʳʭ ʩʣʝʜʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʥʮʠʜʝʥʪʘ ʜʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʭʘʢʝʨʩʢʠʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʝʝ ʩ ʬʘʢʪʘʤʠ, ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʚ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʧʝʮʠʘʣʠʩʪʳ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʨʝʛʫʣʷʨʥʦ ʦʙʩʫʞʜʘʶʪ ʩ ʢʣʠʝʥʪʦʤ ʪʝʢʫʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. 



ð 46 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʠʪʦʛʦʚʳʡ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ 

ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʫʶ 

ʩʭʝʤʫ ʠʥʮʠʜʝʥʪʘ ʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʳʷʚʣʝʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʘʪʘʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʵʪʦʤ ʦʪʯʝʪʝ, ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʣʠʮ, 

ʩʪʦʷʱʠʭ ʟʘ ʠʥʮʠʜʝʥʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʮʝʥʘʨʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʘʪʘʢʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʟʘʱʠʪʳ ʦʪ ʧʦʜʦʙʥʳʭ ʘʪʘʢ ʚ ʙʫʜʫʱʝʤ. 

ʇʦʩʣʝ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ 

ʩʧʝʮʠʘʣʠʩʪʳ çʃʘʙʦʨʘʪʦʨʠʠ ʂʘʩʧʝʨʩʢʦʛʦè ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʝʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʠʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʝ 

ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ ʧʦʚʳʩʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʩʝʨʚʠʩʘ çʈʘʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʮʠʜʝʥʪʦʚè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʠ 

ʩʣʝʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʦʜʘʯʘ ʭʦʜʘʪʘʡʩʪʚ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʯʘʩʪʠʝ ʚ ʥʠʭ ʠ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ʉʦʪʨʫʜʥʠʯʘʷ ʩ çʃʘʙʦʨʘʪʦʨʠʝʡ ʂʘʩʧʝʨʩʢʦʛʦè ʥʘ ʵʪʘʧʝ ʚʝʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, 

ʚʘʰʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʪʨʘʪʠʪ ʣʠʰʥʝʝ ʚʨʝʤʷ ʥʘ ʦʙʱʝʥʠʝ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥʘ ʚ ʪʦʤ, ʯʪʦ ʥʘʰʠ ʦʧʳʪʥʝʡʰʠʝ ʵʢʩʧʝʨʪʳ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʚ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

ɺʳʥʝʩʝʥʠʝ ʧʦ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʦʙʚʠʥʠʪʝʣʴʥʦʛʦ ʧʨʠʛʦʚʦʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʪʠʪʴʩʷ ʩ ʛʨʘʞʜʘʥʩʢʠʤ ʠʩʢʦʤ ʦ ʢʦʤʧʝʥʩʘʮʠʠ ʫʱʝʨʙʘ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʤʝʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʟʘʱʠʪʳ ʦʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝʭ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚ ʩʠʩʪʝʤʫ ʘʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʦʙʣʶʜʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʮʠʬʨʦʚʳʤ 

ʧʣʘʪʬʦʨʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ  ʧʣʘʪʬʦʨʤ 
ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

 
Abstract 
The article analyzes the requirements for digital platforms of distance learning, as well 

as the functionality, advantages and disadvantages of the most widely used platforms of the 
distance learning system.  

Keywords: distance learning, digital platform, Moodle, çPrometheusè, çDozentè, e-
learning 4G, functionality. 

 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢ 
ʧʦʷʚʣʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʟʦʥ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʧʝʨʝʭʦʜ ʥʘ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ (ʵʣʝʢʪʨʦʥʥʳʡ) ʘʜʨʝʩ, ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ, 
ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 
ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʉʄʀ, ʦʪʤʝʯʘʝʪʩʷ ʚ ʟʘʢʦʥʝ çʆʙ 
ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʌè[1].  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦʷʚʠʚʰʝʝʩʷ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ 
ʠ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʫʶ ʚ 
ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ 
ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ ʩʦʢʨʘʱʝʥʠʝ 
ʚʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʨʝʩʫʨʩʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʫʧʥʝʡʰʝʛʦ ʩʝʪʝʚʦʛʦ ʚ 
ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ Cnews, 
ʮʠʬʨʦʚʫʶ ʧʣʘʪʬʦʨʤʫ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, 
ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ 
(ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ), ʦʪʢʨʳʪʫʶ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʦʚʳʭ ʩʫʙʲʝʢʪʦʚ 
ʠ ʧʦʟʚʦʣʷʶʱʫʶ ʩʫʙʲʝʢʪʘʤ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʨʘʟʤʝʱʘʪʴ ʠʭ ʥʘ 
ʵʪʦʡ ʧʣʘʪʬʦʨʤʝ[2]. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʦʣʦʯʢʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 



ð 48 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ, ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 
ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʩʦʩʪʦʷʪ 

ʠʟ ʥʘʙʦʨʘ ʬʫʥʢʮʠʡ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ (ʯʘʪʳ, ʬʦʨʫʤʳ, ʢʦʤʤʝʥʪʘʨʠʠ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, 
ʫʧʨʘʚʣʝʥʠʝ ʢʫʨʩʘʤʠ ʠ ʦʙʫʯʝʥʠʝʤ). 

ʅʘʜʝʞʥʦʩʪʴ ʣʶʙʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʢʘʟʳʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝ ʪʦʣʴʢʦ 
ʫʜʦʙʩʪʚʦ ʠ ʣʝʛʢʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ, ʥʦ ʠ ʦʙʱʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʠ ʝʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʊʘʢʦʡ ʢʨʠʪʝʨʠʡ, ʢʘʢ ʩʪʘʙʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥ ʥʘ ʩʪʝʧʝʥʠ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʘʤ. 

ʇʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʦʚ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ SCORM ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʜʣʷ 
ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 
ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʫʨʩʘʤʠ, ʩʥʠʞʘʝʪ ʠʭ ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʜʝʣʘʝʪ 
ʥʝʚʦʟʤʦʞʥʳʤ ʜʘʣʴʥʝʡʰʝʝ ʩʦʟʜʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ.  

ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʩʠʩʪʝʤʫ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʚ ʚʠʜʝ 
ʪʝʩʪʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʠ ʦʙʱʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʥʳʭ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ.  

ʊʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʢʘʢ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ 
ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ. ʆʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ, 
ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʧʣʘʪʬʦʨʤʳ. 

ʉʫʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʢʘʢ ʢʨʠʪʝʨʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʧʦʜʜʝʨʞʘʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʫʩʪʨʘʥʝʥʠʠ ʦʰʠʙʦʢ ʠ ʫʷʟʚʠʤʦʩʪʝʡ ʩʠʩʪʝʤʳ ʢʘʢ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  

ʂʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʢʦʥʢʨʝʪʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʦʡ ʠʣʠ ʩʨʝʜʦʡ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʩʝʨʚʝʨʘ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʢʣʠʝʥʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʠ 
ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʝʟ ʟʘʛʨʫʟʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʤʦʜʫʣʝʡ, ʧʨʦʛʨʘʤʤ ʠ ʪ.ʜ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʥʪʘ ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʳʝ, 
ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ, ʥʦ ʠ ʘʫʜʠʦ, ʚʠʜʝʦ, GIF ʠ ʬʣʵʰ-ʘʥʠʤʘʮʠʠ, 3D-
ʛʨʘʬʠʢʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ ʬʘʡʣʦʚ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʘʢʦʤ  ʢʨʠʪʝʨʠʠ, ʢʘʢ ʤʫʣʴʪʠʤʝʜʠʘ. 

ʊʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 
ʨʘʩʰʠʨʝʥʠʝ ʦʭʚʘʪʘ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʠʤʠ ʫʯʝʙʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ 
ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʢʫʨʩʦʚ [3]. 

ɺʦ ʤʥʦʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 
ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ 
ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ.  

ʇʣʘʪʬʦʨʤʘ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʉɼʆ) çɼʦʮʝʥʪè ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʠ ʦʩʥʦʚʘʥʘ ʥʘ 
ʀʥʪʝʨʥʝʪ/ʀʥʪʨʘʥʝʪ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢʘʭ ʦʙʨʘʟʦʚʘʥʠʷ: 
ʢʦʤʧʴʶʪʝʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʢʫʨʩ ʧʦʣʥʦʛʦ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʚʝʯʘʝʪ ʤʝʪʦʜʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 
ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʫ ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ ʫʯʝʙʥʳʤʠ 
ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʫʯʝʥʠʷ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 49 ð   

 
ʚʧrʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʠ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʠʥʩʪʨʫʢʪʦʨʳ ʚʝʜʫʪ ʩ ʥʠʤʠ ʦʥʣʘʡʥ-ʬʦʨʫʤʳ, 
ʪʘʢʞʝ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ,  ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʦʯʥʳʭ ʣʝʢʮʠʡ, ʜʠʩʢʫʩʩʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʠ 
ʦʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ LMS, ʧʨʠʚʷʟʢʘ ʢ ʧʨʦʜʫʢʪʘʤ Microsoft. 

ʇʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɼʆ çʇʨʦʤʝʪʝʡè ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ 
ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ 
ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʦʪ ʧʨʠʝʤʘ ʟʘʷʚʦʢ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 
ʢʣʠʝʥʪʩʢʠʭ ʣʠʮʝʥʟʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 
ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ (In-Team Works), ʘ ʪʘʢʞʝ ʧʣʘʪʬʦʨʤʘ ʩ ʚʳʩʦʢʠʤ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ 
ʥʘʙʦʨʦʤ ʩʪʫʜʝʥʪʦʚ ʠ ʨʦʩʪʦʤ  ʥʘʛʨʫʟʢʠ. ʈʘʟʨʘʙʦʪʘʥʦ 10 ʚʠʜʦʚ ʪʝʩʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʵʣʝʤʝʥʪʳ, ʝʩʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʪʯʝʪʦʚ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 
ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʫ ʩʪʘʥʜʘʨʪʥʦʡ ʉɼʆ ʚʤʝʩʪʝ ʩ ʩʠʩʪʝʤʥʳʤ ʇʆ ʤʦʞʥʦ 
ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʧʨʠʚʷʟʢʘ ʢ ʧʨʦʜʫʢʪʘʤ 
Microsoft, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

ʄoodle ï ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ  ʉɼʆ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ. ɺʦʟʤʦʞʥʦʩʪʠ 
Moodle ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʧʦʜʜʝʨʞʢʫ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʘʪʦʚ (ʧʦ ʫʤʦʣʯʘʥʠʶ 
ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ SCORM, AICC ʠ IMS, ʜʣʷ xAPI ʪʨʝʙʫʝʪʩʷ ʧʣʘʛʠʥ); ʧʨʦʩʪʦʪʘ ʠ 
ʫʜʦʙʩʪʚʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ; ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʣʶʙʦʛʦ 
ʢʦʥʪʝʥʪʘ (ʚʢʣʶʯʘʷ PDF ʠ XLS): ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ (ʯʝʨʝʟ ʧʣʘʛʠʥ Presentation), 
ʪʝʩʪʦʚ, ʢʫʨʩʦʚ, ʚʠʜʝʦ; ʤʦʙʠʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ (Moodle ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʚ ʤʦʙʠʣʴʥʳʭ 
ʙʨʘʫʟʝʨʘʭ Chrome ʠ Safari); ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ [4]. 

ʍʦʪʷ ʩʠʩʪʝʤʘ Moodle ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʩʠʩʪʝʤʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥʘ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ 
ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʦʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ ʧʣʘʪʬʦʨʤʳ Moodle ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝ ʠʤʝʝʪ  
ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʦʥʪʝʥʪʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ ʠ 
ʢʫʨʩʦʚ ʥʘʜʦ ʦʙʨʘʱʘʪʴʩʷ ʢ Courselab, Easygenerator, iSpring Suite ʠ QuizMaker), ʪʘʢʞʝ 
ʥʝʪ ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʢʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʝ ʧʣʘʪʬʦʨʤʳ, 
ʪʘʢʠʝ ʢʘʢ H5P, ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʫʨʩʳ ʚ ʦʪʜʝʣʴʥʦʤ ʨʝʜʘʢʪʦʨʝ, ʪʘʢʦʤ ʢʘʢ iSpring Suite. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 2019 ʛʦʜʫ ʚʳʰʣʦ ʧʝʨʚʦʝ ʢʨʫʧʥʦʝ ʦʙʥʦʚʣʝʥʠʝ Moodle - 
ʚʝʨʩʠʷ 3.7.:, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʦʚʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 
ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʫʤʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʫʚʝʣʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ  
ʩʪʫʜʝʥʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʨʘʩʰʠʨʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 
ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ; ʚʦʟʤʦʞʥʦʩʪʴ 
ʦʪʧʨʘʚʣʷʪʴ ʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ; ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʦʣʷ ʢʫʨʩʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 
ʦʪʦʙʨʘʞʘʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʧʠʩʢʝ ʢʫʨʩʦʚ[5]. 

e-learning 4G  - ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 
ʈʝʡʪʠʥʛ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ. ʆʥʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 32 
ɺʋɿʘʭ ʈʌ (ʉʇɹɻʋʕʌ, ɺɻʇʋ, ʄɻʀʄʆ, ʅɻʇʋʠ ʜʨ.). ʇʣʘʪʬʦʨʤʘ ʥʝ ʪʦʣʴʢʦ 
ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ ʠ ʩʝʪʷʤʠ, ʦʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 
ʩʝʨʚʠʩʦʤ ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʀʥʪʨʘʥʝʪʝ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʥʘʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 
ʧʨʠʚʣʝʢʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʨʦʥʥʠʭ ʩʣʫʰʘʪʝʣʝʡ ʠ ʵʢʩʧʝʨʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʚʝʜʫʱʠʭ ʧʣʘʪʬʦʨʤ ʉɼʆ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ 
ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʤʝʶʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. 
ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ çe-

https://download.moodle.org/


ð 50 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
learning 4Gè,  çʇʨʦʤʝʪʝʡè ʠ çMoodleè. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʇʨʦʤʝʪʝʡè ʥʝ 
ʛʘʨʘʥʪʠʨʫʝʪ ʟʘʱʠʪʫ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʘ ʢʦʥʪʝʥʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʳ Moodle, ʛʜʝ 
ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦʣʠʪʠʢʫ ʜʣʷ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ Moodle ʷʚʣʷʝʪʩʷ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 
ʜʦʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʨʦʣʠ ʠ ʤʝʩʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʫʯʝʙʥʦʛʦ 

ʧʨʝʜʤʝʪʘ  ʚ ʩʠʩʪʝʤʝ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʝʝ ʚʘʞʥʝʡʰʠʭ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʠ ʠ ʬʦʨʤʠʨʫʝʤʳʭ  ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ. 
ʆʪʤʝʯʘʝʪʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 
ʠʥʬʦʨʤʘʪʠʢʠ, ʪʘʢʞʝ  ʝʛʦ ʜʦʤʠʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 
ʢ ʧʣʦʜʦʪʚʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

 
ɸʥʥʦʪʘʮʠʷ 
This article is devoted to the analysis of the role and place of computer science as a 

school subject in the school system through the prism of considering its most important 
pedagogical functions and formed in the process of studying students' competencies. The 
general educational and practical importance of the school course in computer science is 
noted, as well as its dominant role in preparing the younger generation for fruitful activities in 
the information society. 

Key words: informatics, informatization, pedagogical functions, information 
computer technologies. 

 
ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʠ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʰʢʦʣʝ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʪʠʢʘ ï ʵʪʦ ʙʳʩʪʨʦ 
ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 
ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ [2]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 51 ð   

 
ɺʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʠ ʜʦʤʠʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʦʙʱʠʡ ʧʦʪʝʥʮʠʘʣ 

ʦʙʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʝʨʝʭʦʜʫ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ 
çʀʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊè ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʫʩʠʣʝʥʠʶ ʝʛʦ ʨʦʣʠ ʚ ʩʠʩʪʝʤʝ 
ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʢʫʨʩ çʀʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊè ʚʢʣʶʯʘʝʪ ʪʨʠ ʢʣʶʯʝʚʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷ: ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ, ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʨʝʘʣʠʟʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ. 

- ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 
ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʦʙ ʠʥʬʦʨʤʘʪʠʢʝ ʢʘʢ ʥʘʫʢʝ, ʝʝ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʩʨʝʜʩʪʚʘʭ; 

- ʨʘʟʚʠʚʘʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ 
ʚʳʩʰʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 
ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 
ʨʝʰʝʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʜʨ.) ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ (ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʜʨ.).  ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ 
ʨʘʟʚʠʚʘʶʱʝʡ ʬʫʥʢʮʠʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʙʦʤʫ ʫʯʝʥʠʢʫ  
ʧʨʠʦʙʨʝʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ; 

- ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʠʟʫʯʝʥʠʝ 
ʠʥʬʦʨʤʘʪʠʢʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʩʪʚʝʥʥʳʭ ʠ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʩʚʦʡʩʪʚ 
ʤʳʰʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ; 

- ʛʦʚʦʨʷ ʦ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʫʩʣʦʚʠʷʭ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ, ʥʘʜʦ 
ʩʢʘʟʘʪʴ, ʯʪʦ ʝʱʸ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʦʬʠʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩ 
ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʠʥʬʦʨʤʘʪʠʢʦʡ ʠ ʕɺʄ (ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ), ʩ ʨʘʟʥʳʤʠ 
ʧʨʠʣʦʞʝʥʠʷʤʠ ʦʩʚʘʠʚʘʝʤʳʭ ʚ ʰʢʦʣʝ ʜʠʩʮʠʧʣʠʥ, ʦʧʠʨʘʶʱʠʤʠʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʕɺʄ. 
ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʝʜʘʛʦʛʘ ʚ ʧʨʦʬʠʣʴʥʦʤ ʦʙʫʯʝʥʠʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʪʚʦʨʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ 
ʩʠʩʪʝʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʱʝʩʪʚʝ; 

- ʥʝʤʘʣʦʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 
ʩʦʙʦʡ ʨʘʙʦʪʫ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʶ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʫʯʘʱʠʤʠʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 
ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʎʝʥʥʦʩʪʴ ʠ ʩʫʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʟ ʨʘʟʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʢʨʘʡʥʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʘʢ ʩ ʥʘʫʯʥʦʡ, ʪʘʢ ʠ ʤʦʨʘʣʴʥʦʡ 
ʪʦʯʢʠ ʟʨʝʥʠʷ. ɿʥʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʝʜʘʛʦʛ ʦʙʷʟʘʥ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʝʜʝʥʠʷ, ʧʦʤʦʯʴ 
ʫʯʘʱʠʤʩʷ ʧʦʥʷʪʴ ʠʭ ʠ ʜʘʪʴ ʛʨʘʤʦʪʥʫʶ ʦʮʝʥʢʫ; 

- ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʢʫʨʩʘ çʀʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂè ʚʳʩʪʫʧʘʝʪ 
ʩʦʮʠʘʣʠʟʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ 
ʫʯʘʱʠʭʩʷ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

- ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʫʶ ʨʦʣʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ 
ʦʚʣʘʜʝʥʠʷ ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʐʢʦʣʴʥʳʡ ʢʫʨʩ 
ʠʥʬʦʨʤʘʪʠʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 
(ʦʚʣʘʜʝʥʠʝ ʩʧʦʩʦʙʘʤʠ ʠ ʧʨʠʸʤʘʤʠ ʧʦʠʩʢʘ, ʧʦʣʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ: ʪʝʢʩʪ, ʪʘʙʣʠʮʘ, ʜʠʘʛʨʘʤʤʘ, 
ʮʝʧʦʯʢʘ, ʩʦʚʦʢʫʧʥʦʩʪʴ), ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʀʂʊ (ʦʚʣʘʜʝʥʠʝ ʦʩʥʦʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 
ʢʦʤʧʴʶʪʝʨʦʚ (ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʀʂʊ) ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʜʘʯ), ʦʩʥʦʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʫʯʘʱʠʭʩʷ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʢʘʢ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʪʘʢ ʠ ʜʣʷ ʠʥʳʭ ʮʝʣʝʡ [1]. 

ʕʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʠ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʦʙʱʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 



ð 52 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ 
ʠʟʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʪʠʢʠ, ʥʦ ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ, ʢʘʢ ʛʫʤʘʥʠʪʘʨʥʦʛʦ, ʪʘʢ ʠ 
ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ.  

ʇʦʷʚʣʝʥʠʝ ʀʥʪʝʨʥʝʪʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣ ʜʦʩʪʫʧ ʢ ʤʠʨʦʚʳʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ (ʵʣʝʢʪʨʦʥʥʳʤ ʙʠʙʣʠʦʪʝʢʘʤ, ʙʘʟʘʤ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʳʤ 
ʭʨʘʥʠʣʠʱʘʤ ʠ ʪ. ʜ.), ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʮʝʩʩʫ ʠ ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʰʢʦʣʝ, ʘ ʪʘʢʞʝ ʫʯʠʪʝʣʷ 
ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʀʂʊ-ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʬʦʨʤʠʨʫʝʤʳʤʠ ʥʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 
ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʦʚʨʝʤʝʥʥʦʤʫ ʰʢʦʣʴʥʠʢʫ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ 
ʜʠʩʮʠʧʣʠʥ ʷʚʣʷʶʪʩʷ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ WORD,  ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ 
ʪʘʙʣʠʮʘʤʠ EXCEL,  ʩ ʧʨʦʛʨʘʤʤʦʡ Power Point. 

ʅʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ Microsoft Word ʢʘʢ ʪʝʢʩʪʦʚʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, 
ʩʦʟʜʘʥʥʳʤ ʜʣʷ ʧʨʦʩʤʦʪʨʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʩ ʣʦʢʘʣʴʥʳʤ 
ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʩʪʳʭ ʬʦʨʤ ʪʘʙʣʠʯʥʦ-ʤʘʪʨʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ 
ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʢʘʢ ʨʝʬʝʨʘʪʳ, ʜʦʢʣʘʜʳ, ʩʦʯʠʥʝʥʠʷ, ʵʩʩʝ, ʪʝʩʪʳ. 

Microsoft Excel - ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ 
ʰʢʦʣʝ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ: 

- ʩʦʟʜʘʥʠʷ ʨʘʟʥʳʭ ʬʦʨʤ ʦʪʯʝʪʦʚ; 

- ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ; 

- ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʳʭ ʬʦʨʤʫʣ; 

- ʬʠʣʴʪʨʦʚʘʥʠʷ  ʜʘʥʥʳʭ.  
ʊʘʢʞʝ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʦʚʤʝʱʘʪʴ ʩ ʛʨʘʬʠʢʘʤʠ ʠ ʜʠʘʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ. ʋʯʘʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʫʯʘʪʩʷ 
ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʦʡ Microsoft Excel, ʥʦ ʠ ʚʠʜʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʤʦʪʠʚʘʮʠʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʪʝʤʳ. 

ʇʨʦʛʨʘʤʤ Power Point ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ, ʠʟʤʝʥʷʪʴ, ʧʦʢʘʟʳʚʘʪʴ 
ʧʨʝʟʝʥʪʘʮʠʠ. ʇʨʝʟʝʥʪʘʮʠʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʢʘʨʪʠʥʦʢ ʩ ʪʝʢʩʪʦʤ, ʥʦ ʠ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʟʚʫʢʘʤʠ ʠ ʚʠʜʝʦʬʘʡʣʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʬʬʝʢʪʦʚ, ʜʦʟʚʦʣʷʶʱʠʭ ʢʘʢ ʧʣʘʚʥʦ, ʪʘʢ ʠ ʨʝʟʢʦ ʧʝʨʝʭʦʜʠʪʴ ʠʟ 
ʦʜʥʦʛʦ ʩʣʘʡʜʘ ʥʘ ʜʨʫʛʦʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ 
ʧʨʦʮʝʩʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ; ʦʢʘʟʳʚʘʶʪ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ, ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 
ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʶ ʦʩʥʦʚʥʳʭ 
ʟʘʜʘʯ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ  ʦʙʱʝʩʪʚʘ. 
ʇʦʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ ʦʙʱʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʧʦʚʳʰʝʥʠʶ ʚʥʠʤʘʥʠʷ ʢ ʨʘʟʚʠʪʠʶ ʩʦʜʝʨʞʘʥʠʷ 
ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʢʣʠʝʥʪʳ, ʟʘʜʘʯʠ ʠ 

ʧʨʘʚʠʣʘ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʠʭ 

ʦʧʠʩʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʦʧʠʩʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, 

ʟʘʜʘʯʠ ʠ ʧʨʘʚʠʣʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

 

Abstract 

This article discusses the modeling of a business process, clients, tasks and rules, as 

well as foreign and domestic software applications for description. 

Keywords: business process modeling, description of the business process, tasks and 

rules of the business process, software. 

 

ɺʚʝʜʝʥʠʝ. ʏʪʦʙʳ ʥʘʣʘʜʠʪʴ ʣʶʙʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʨʠʩʢʦʚ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʙʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤʠ, ʠ ʧʦʪʦʤʫ ʩʨʝʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʤʦʜʝʣʷʭ ʩʝʡʯʘʩ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳ [1]. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʦʩʪʨʦʝʥʠʝ ʙʣʦʢ-ʩʭʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʟʘʜʘʯʫ [2].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʩʨʝʜʩʪʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ï ʵʪʦ ʟʘʚʝʨʰʸʥʥʘʷ ʣʦʛʠʯʝʩʢʠ 

ʮʝʧʦʯʢʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʥʫʪʨʝʥʥʠʭ ʠʣʠ 

ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʂʣʠʝʥʪʦʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʜʨʫʛʦʡ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ, ʘ ʚ ʮʝʧʦʯʢʫ ʚʭʦʜʷʪ ʪʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤ ï 

ʩʧʦʩʦʙʘʤ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ ʚ ʨʘʤʢʘʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʝʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʝʛʦ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʝʡʩʪʚʠʷ ʧʨʠ ʩʦʩʪʘʚʣʷʶʱʝʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʶʜʴʤʠ ʢʘʢ 

ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʣʠ ʞʝ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʦʛʦ, ʢʪʦ ʚʳʧʦʣʥʷʝʪ ʧʦʨʫʯʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ɿʘʜʘʯʝʡ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʦʝ 

ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʵʬʬʝʢʪʠʚʥʳ ʠ ʚʢʣʶʯʘʣʠ ʪʦʣʴʢʦ ʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳ ʠ ʢʦʪʦʨʳʝ ʧʨʠʥʝʩʫʪ ʧʦʣʴʟʫ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʦʙʨʘʟʘ ʠʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʨʠʛʠʥʘʣʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʝʛʦ ʯʝʨʪʳ ʠ ʩʚʦʡʩʪʚʘ. 

ɽʩʣʠ ʞʝ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ, ʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʝʸ ʤʦʜʝʣʠ. 



ð 54 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʎʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʭʦʜʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʜʝʥʝʞʥʳʭ, ʪʨʫʜʦʚʳʭ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪ.ʧ.) ʢʦʤʧʘʥʠʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʢʝʤ ʠ ʢʘʢʠʝ ʠʤʝʥʥʦ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʢʘʢʠʝ 

ʧʦʪʦʢʠ ʜʚʠʞʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʥʘʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩ ʥʘʜʸʞʝʥ 

ʠ ʢʘʢ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʚ ʙʫʜʫʱʝʤ. 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʭʦʜʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʚʘʞʥʘ ʪʘʢ. ʢʘʢ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʥʠʪʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ï ʩʦʪʨʫʜʥʠʢ-ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ 

ʭʦʜʦʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʠ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʈʫʢʦʚʦʜʩʪʚʦ, ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ ʠ ʜʨʫʛʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ 

ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʩʪʦʝ ʠ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ. 

ʀʪʘʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʩ ʮʝʣʴʶ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʝʡʩʪʚʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʘʥʘʣʠʟʘ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʙʝʟ 

ʦʧʠʩʘʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʦʧʠʩʘʥʠʷ ʦʥ ʧʦʷʚʣʷʝʪʩʷ. ɺʩʝ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʣʦʛʠʯʥʳʤʠ, ʘ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ 

ʧʨʠʚʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ ʨʘʥʝʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: 

- ʠʟʫʯʝʥʠʝ ʙʠʟʥʝʩʘ, ʛʜʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʩʭʝʤ ʧʦʟʚʦʣʷʝʪ 
ʙʳʩʪʨʝʝ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ ʠ ʚʳʷʚʠʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʩʣʘʙʳʝ ʤʝʩʪʘ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʛʣʷʜʥʦʩʪʠ. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʙʦʪʳ 

ʢʦʤʧʘʥʠʠ ʧʦʤʦʛʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʠ ʚʣʘʜʝʣʴʮʫ ʙʠʟʥʝʩʘ ʙʳʩʪʨʝʝ ʧʦʥʷʪʴ 

ʩʫʪʴ ʧʨʦʙʣʝʤʳ ʠ ʦʮʝʥʠʪʴ ʝʸ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ. 

ʇʨʘʚʠʣʘʤʠ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ: 

- ʣʘʢʦʥʠʯʥʦʩʪʴ (ʩʦʩʪʘʚʣʷʝʤʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ, 
ʪʦ ʝʩʪʴ ʦʧʠʩʳʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʪʘʧʳ ʠ ʜʝʡʩʪʚʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʣʘʢʦʥʠʯʥʳʤ ʜʣʷ ʧʨʦʩʪʦʪʳ ʚʦʩʧʨʠʷʪʠʷ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʥʦʪʘʮʠʡ (ʧʨʠ ʦʧʠʩʘʥʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʧʨʘʚʠʣʘ. ɽʩʪʴ ʦʯʝʥʴ ʤʥʦʛʦ 

ʛʦʪʦʚʳʭ ʥʦʪʘʮʠʡ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ 

ʫʙʝʨʝʞʸʪ ʦʪ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ); 

- ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʠ ʧʨʷʤʦ ʫʢʘʟʘʥʳ, ʘ 
ʝʛʦ ʦʧʠʩʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʥʷʪʥʦ ʧʦʪʨʝʙʠʪʝʣʶ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʦʷʩʥʝʥʠʡ; 

- ʟʘʢʦʥʯʝʥʥʦʩʪʴ (ʩʦʟʜʘʥʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʯʸʪʢʦ ʦʪʚʝʯʘʪʴ ʥʘ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ). 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ 

ʢʘʢ ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ XXI ʚʝʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʂ ʟʘʨʫʙʝʞʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- CA ERWin Process Modeler (CA). ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʱʥʳʡ 
ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ, 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʄʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʚ ʜʘʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʯʸʪʢʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʩʧʦʩʦʙʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʨʝʩʫʨʩʳ, ʪʨʝʙʫʶʱʠʝʩʷ 

ʜʣʷ ʵʪʦʛʦ. ʌʦʨʤʠʨʫʝʪʩʷ ʮʝʣʦʩʪʥʘʷ ʢʘʨʪʠʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 55 ð   

 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʤʘʣʝʥʴʢʠʭ ʧʦ ʨʘʟʤʝʨʫ ʤʦʜʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦ ʩʣʦʞʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

- IBM WebSphere Business Modeler (IBM). IBM ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ 
ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʥʘʮʝʣʝʥʦ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʠ ʠʤʠʪʘʮʠʶ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ï ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʠ ʧʦʤʦʱʠ ʜʠʘʛʨʘʤʤ ʩʪʘʥʜʘʨʪʘ BPMN. ʀʥʬʦʨʤʘʮʠʷ 

ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʤʝʞʜʫ ʥʠʤʠ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʟʘʠʤʦʩʚʷʟʠ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Crystal Report ʚ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ 

ʣʶʙʳʝ ʚʠʜʳ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʛʨʫʞʘʶʪʩʷ ʚ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ 

Word, Excel ʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ, ʚʢʣʶʯʘʷ pdf. 

- Hyperion Perfomance Scorecard (Oracle). Hyperion Perfomance Scorecard 

(Oracle) ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʟʘʜʘʯʠ ʢʦʤʧʘʥʠʠ 

ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ, 

ʢʨʠʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʝʭʘ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʂ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- Business Studio. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʈʦʩʩʠʠ ʝʱʸ ʚ 2004 
ʛʦʜʫ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʥʝʡ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʩʣʝ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ ʦʪʤʝʪʢʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʩʫʨʩʳ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʝʪʩʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʥʳʭ ʥʦʪʘʮʠʷʭ; ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʛʝʥʝʨʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ; ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ ʧʦ ʉʠʩʪʝʤʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʠʥʪʝʛʨʘʮʠʷ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʙʘʟʘ ʟʥʘʥʠʡ. 

- Elma BMP. Elma BMP ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ 
ʧʣʘʪʬʦʨʤʦʡ 1ʉ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʥʷʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʪʘʮʠʷ BPMN 2.0. ɺʩʝ ʜʦʢʫʤʝʥʪʳ ʠʤʝʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʧʦ ʪʠʧʘʤ, ʨʘʩʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʧʘʧʢʘʤ, ʠʤʝʶʪ ʧʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ ʠ 

ʨʘʙʦʪʳ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

a) ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʟʥʘʯʝʥʠʝ ʨʦʣʝʡ 

ʩʦʪʨʫʜʥʠʢʘʤ;  

b) ʚʳʧʦʣʥʝʥʠʝ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʦʪʨʫʜʥʠʢʘʤ; ʚʳʧʦʣʥʝʥʠʝ ʠ 
ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ;  

c) ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ;  

d) ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʨʦʛʨʘʤʤʦʡ 1ʉ. 

- ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʥʘʚʠʛʘʪʦʨ ʀʅʊɸʃɽɺ. ɼʘʥʥʳʡ ʢʦʨʧʦʨʘʪʠʚʥʳʡ 
ʥʘʚʠʛʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʠʩʪʝʤʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʣʘʪʬʦʨʤʫ ʠ ʥʘʙʦʨ ʫʞʝ ʛʦʪʦʚʳʭ ʢʦʤʧʣʝʢʪʦʚ ʨʝʰʝʥʠʡ ʜʣʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʰʘʙʣʦʥʦʚ), ʛʜʝ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʙʠʟʥʝʩ-ʟʘʜʘʯʠ. ʉʦʟʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʝʛʢʦ 

ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʟʚʦʣʷʷ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ. ʌʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ 



ð 56 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʝ, ʪʘʢʞʝ 

ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʪʠʧʦʚ 

ʜʠʘʛʨʘʤʤ. ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʛʨʘʬʠʢʠ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ Word ʠ 

html-ʜʦʢʫʤʝʥʪʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʢʘʢ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʢʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʢʘʢʦʡ-

ʣʠʙʦ ʢʦʤʧʘʥʠʠ ʩʝʡʯʘʩ ʠʤʝʝʪʩʷ ʦʙʰʠʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝ ʩʦʩʪʘʚʠʪ 

ʪʨʫʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʠʜʝʠ ʠ ʩʧʦʩʦʙʳ 

ʠʭ ʜʦʩʪʠʞʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠʣʠ ʥʦʚʦʡ ʚʝʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʚʩʝ ʨʘʩʯʸʪʳ 

ʠ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʦʪ ʠʟʣʠʰʥʠʭ ʨʠʩʢʦʚ ʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʚʳʛʦʜʥʦʡ ʠʜʝʠ [1]. 

***  

1. ʄʘʣʘʭʘʪʴʢʦ ɼ.ɻ. ʗʟʳʢ UML ʢʘʢ ʩʨʝʜʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ / ʄʘʣʘʭʘʪʴʢʦ ɼ.ɻ., 

ʊʘʨʘʥ ɺ.ʅ. // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ: IV 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ). ʇʦʩʚʷʱʘʝʪʩʷ 75-

ʣʝʪʠʶ ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ (ʬʠʣʠʘʣ) ʌɻɸʆʋ ɺʆ çʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ʚ ʛ. ʗʣʪʝ. ʦʪʚ. ʨʝʜʘʢʪʦʨ ʂ.ɸ. ʄʘʢʦʚʝʡʯʫʢ. ʉʠʤʬʝʨʦʧʦʣʴ, 2019. ʉ. 92-97. 

2. ʊʘʨʘʥ ɺ.ʅ. ʀʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ / ɺ.ʅ. ʊʘʨʘʥ, ɼ.ɺ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʩʘʶʱʠʡʩʷ ʚʦʧʨʦʩʦʚ ʜʚʠʞʝʥʠʷ ʢʥʠʛ ʚ ʢʥʠʞʥʦʤ ʤʘʛʘʟʠʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʲʝʢʪʳ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʧʨʠʟʥʘʢʠ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʝʝ ʮʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʜʣʷ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ çLibraè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʘ ʜʘʥʥʳʭ, ʉʋɹɼ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ, ʢʥʠʞʥʳʡ 

ʤʘʛʘʟʠʥ. 

 

Abstract 

In the course of the work, the analysis of the subject area concerning the movement of 

books in the bookstore was carried out. As a result of the conducted researches objects of this 

subject area were allocated, the signs characterizing them are defined and structural 

communications between them are established. As a result of this work, its goal was realized-

to develop a database for the bookstore "Libra".  

Keywords: database, DBMS, design, development, bookstore. 

 

ʉʝʛʦʜʥʷ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʜʘʥʥʳʤʠ. ɹʝʟ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʛʠʭ ʟʘʜʘʯ 

ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʏʪʦʙʳ ʨʘʙʦʪʘ ʩ ʙʘʟʦʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 57 ð   

 

ʜʘʥʥʳʭ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʠʤʝʣʘ ʧʦʣʴʟʫ, ʠʥʬʦʨʤʘʮʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʜʦʣʞʥʘ ʙʳʪʴ ʪʦʯʥʦʡ, ʧʦʣʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ 

ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʥʝʡ ʚ ʥʫʞʥʦʤ ʬʦʨʤʘʪʝ. ʆʩʥʦʚʦʡ ʣʶʙʦʡ ʭʦʨʦʰʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʝʝ ʛʨʘʤʦʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʪʨʘʪʠʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ.  ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʢʥʠʞʥʦʛʦ 

ʤʘʛʘʟʠʥʘ çLibraè ʚ ʉʋɹɼ Access2013. 

ɹʘʟʘ ʜʘʥʥʳʭ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ çLibraè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʢʥʠʛ, 

ʧʦʩʪʫʧʣʝʥʠʷʭ ʠ ʟʘʢʘʟʘʭ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʯʝʤ ʧʝʨʩʦʥʘʣʝ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ. 

ɼʘʣʝʝ ʨʘʩʤʦʪʨʠʤ ʩʧʠʩʦʢ ʪʘʙʣʠʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʝ ʠ ʠʭ ʩʦʩʪʘʚ. 

ʂʥʠʛʠ (ʢʦʜ ʢʥʠʛʠ, ʥʘʟʚʘʥʠʝ, ʦʧʠʩʘʥʠʝ, ʦʪʜʝʣ, ʢʦʣʠʯʝʩʪʚʦ, ʛʦʜ ʠʟʜʘʥʠʷ, 

ʩʪʦʠʤʦʩʪʴ, ʢʦʜ ʠʟʜʘʪʝʣʷ). ʀʟʜʘʪʝʣʴʩʪʚʘ (ʠʟʜʘʪʝʣʴʩʪʚʦ, ʢʦʜ ʠʟʜʘʪʝʣʴʩʪʚʘ). ɿʘʢʘʟʳ (ʢʦʜ 

ʟʘʢʘʟʘ, ʜʘʪʘ ʟʘʢʘʟʘ, ʩʫʤʤʘ ʟʘʢʘʟʘ, ʢʦʜ ʩʦʪʨʫʜʥʠʢʘ, ʧʨʠʥʷʚʰʝʛʦ ʟʘʢʘʟ). ʉʪʨʦʢʘ ʟʘʢʘʟʘ 

(ʢʦʜ ʢʥʠʛʠ, ʢʦʣʠʯʝʩʪʚʦ, ʮʝʥʘ ʟʘ ʦʜʥʫ ʢʥʠʛʫ, ʩʫʤʤʘ, ʢʦʜ ʟʘʢʘʟʘ). ʉʦʪʨʫʜʥʠʢʠ (ʢʦʜ 

ʩʦʪʨʫʜʥʠʢʘ, ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʜʦʣʞʥʦʩʪʴ, ʩʤʝʥʘ). ʆʪʜʝʣʳ (ʢʦʜ ʦʪʜʝʣʘ, ʦʪʜʝʣ). 

ɸʚʪʦʨʳ (ʢʦʜ ʘʚʪʦʨʘ, ʀʤʷ, ʌʘʤʠʣʠʷ, ʛʦʜ ʨʦʞʜʝʥʠʷ). ʇʦʢʫʧʘʪʝʣʠ (ʢʦʜ ʧʦʢʫʧʘʪʝʣʷ, ʘʜʨʝʩ, 

ʪʝʣʝʬʦʥ, ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ). ʇʦʩʪʘʚʱʠʢʠ (ʢʦʜ ʧʦʩʪʘʚʱʠʢʘ, ʘʜʨʝʩ, ʪʝʣʝʬʦʥ, 

ʥʘʟʚʘʥʠʝ ʬʠʨʤʳ). ʇʦʩʪʫʧʣʝʥʠʷ (ʢʦʜ ʧʦʩʪʫʧʣʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ, ʮʝʥʘ, ʜʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ, 

ʢʦʜ ʧʦʩʪʘʚʱʠʢʘ, ʢʦʜ ʩʦʪʨʫʜʥʠʢʘ). ʉʪʨʦʢʘ ʧʦʩʪʫʧʣʝʥʠʷ (ʢʦʜ, ʢʦʜ ʢʥʠʛʠ, ʢʦʣʠʯʝʩʪʚʦ, 

ʩʫʤʤʘ, ʢʦʜ ʧʦʩʪʫʧʣʝʥʠʷ). ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʤʝʞʜʫ ʥʠʤʠ ʩʚʷʟʴ, 

ʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʜʘʥʥʳʝ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʪʘʙʣʠʮ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ Access 2013 ʩʚʷʟʠ ʩʦʟʜʘʶʪʩʷ ʚ ʦʢʥʝ ʉʭʝʤʘ ʜʘʥʥʳʭ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʜʘʥʥʳʭ ɹɼ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ 

 

ʉʦʟʜʘʥʠʝ ʟʘʧʨʦʩʘ ʥʘ ʚʳʙʦʨʢʫ ʚ ʨʝʞʠʤʝ SQL. ɿʘʧʨʦʩʳ ʫʧʨʦʱʘʶʪ ʧʨʦʩʤʦʪʨ, 

ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Access.  

ɺ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʳ ʠʣʠ ʦʪʯʝʪʘ, ʟʘʯʘʩʪʫʶ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ 

ʪʘʙʣʠʮʘʭ. ɿʘʧʨʦʩ ʤʦʞʝʪ ʠʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʥʳʭ ʪʘʙʣʠʮ ʠ ʩʦʙʨʘʪʴ ʝʝ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʬʦʨʤʳ ʠʣʠ ʦʪʯʝʪʘ. ɿʘʧʨʦʩ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʙʨʘʱʝʥʠʝ ʢ 

ʜʘʥʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʩ 

ʜʘʥʥʳʤʠ. ɿʘʧʨʦʩ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʧʨʦʩʪʦʡ ʚʦʧʨʦʩ, 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʪʘʙʣʠʮ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ, 



ð 58 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. ʕʪʦ ʦʯʝʥʴ ʛʠʙʢʠʡ ʠʥʩʪʨʫʤʝʥʪ: ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʛʦ ʪʠʧʦʚ ʟʘʧʨʦʩʦʚ, ʠ ʢʘʞʜʳʡ ʪʠʧ ʩʦʟʜʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʟʘʜʘʯʠ. ʉʦʟʜʘʝʪʩʷ ʟʘʧʨʦʩ, 

ʢʦʪʦʨʳʡ ʚʳʜʘʝʪ ʩʧʠʩʦʢ ʢʥʠʛ ʧʦ ʚʚʝʜʝʥʥʦʤʫ ʛʦʜʫ ʠʟʜʘʥʠʷ. ɺʳʙʝʨʝʤ ʨʝʞʠʤ SQL ʠʟ 

ʧʦʷʚʠʚʰʝʛʦʩʷ ʦʢʥʘ, ʢʦʪʦʨʳʡ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʠʤʝʥʠ 

ʦʪʢʨʳʪʦʡ ʪʘʙʣʠʮʳ. 

 

ʈʠʩʫʥʦʢ 2. ʈʝʞʠʤ SQL. 

 

ɺʚʦʜʠʤ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʣʝʜʫʶʱʫʶ ʠʥʩʪʨʫʢʮʠʶ SQL: SELECT * FROM ʢʥʠʛʠ 

WHERE (((ʢʥʠʛʠ.[ʛʦʜ_ʠʟʜʘʥʠʷ])=[ɻʦʜ ʠʟʜʘʥʠʷ])); ʕʪʘ ʠʥʩʪʨʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʧʨʝʜʣʦʞʝʥʠʡ. ʇʝʨʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʦʧʝʨʘʪʦʨ SELECT ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ * 

("ʠʜʝʥʪʠʬʠʢʘʪʦʨ *" ʦʟʥʘʯʘʝʪ ʚʳʚʦʜ ʚʩʝʭ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ). ɺʪʦʨʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʩʦʜʝʨʞʠʪ ʦʧʝʨʘʪʦʨ FROM ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ "ʢʥʠʛʠ". ʊʨʝʪʴʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ 

ʦʧʝʨʘʪʦʨ WHERE ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ ʪʝ ʜʘʥʥʳʡ ʚ ʢʦʪʦʨʳʭ ʛʦʜ ʠʟʜʘʥʠʷ ʨʘʚʝʥ ʫʢʘʟʘʥʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ FROM - ʦʧʨʝʜʝʣʷʝʪ ʪʘʙʣʠʮʫ "ʢʥʠʛʠ", ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʪ ʧʦʣʷ, ʫʢʘʟʘʥʥʳʝ 

ʚ ʧʨʝʜʣʦʞʝʥʠʠ SELECT. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʧʨʦʩʝ ʥʘ ʚʳʙʦʨʢʫ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʦʧʝʨʘʪʦʨʘ: SELECT ʠ FROM. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʪʙʦʨʘ ʚ 

ʟʘʧʨʦʩʝ ʥʘ ʚʳʙʦʨʢʫ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʦʧʝʨʘʪʦʨʳ. WHERE ð ʦʧʝʨʘʪʦʨ ʚ 

SQL, ʫʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʦʧʝʨʘʪʦʨ ʷʟʳʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ (DML) ʜʦʣʞʝʥ 

ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʟʘʧʠʩʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʂʨʠʪʝʨʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʠʩʘʥʳ ʚ ʬʦʨʤʝ ʧʨʝʜʠʢʘʪʦʚ.  

ʉʦʟʜʘʥʠʝ ʬʦʨʤ. ʌʦʨʤʘ - ʵʪʦ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. çʇʨʠʚʷʟʘʥʥʘʷè 

ʬʦʨʤʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʩ ʪʘʙʣʠʮʝʡ ʠʣʠ ʟʘʧʨʦʩʦʤ, ʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʚʦʜʘ, ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ çʩʚʦʙʦʜʥʫʶè ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʥʝ ʩʚʷʟʘʥʘ ʥʘʧʨʷʤʫʶ 

ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ, ʥʦ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʢʥʦʧʢʠ, ʤʝʪʢʠ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʟʜʘʥʳ 11 

ʬʦʨʤ. ʇʨʠ ʟʘʧʫʩʢʝ ɹɼ ʦʪʢʨʳʚʘʝʪʩʷ ʛʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʩʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʥʠʞʥʦʤ ʤʘʛʘʟʠʥʝ. 

 

 

ʈʠʩʫʥʦʢ 3. ɻʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 59 ð   

 

ʉʦʟʜʘʥʠʝ ʦʪʯʸʪʦʚ. ʆʪʯʝʪ ï ʵʪʦ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ 

ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ, ʚ ʧʝʯʘʪʴ ʠʣʠ ʬʘʡʣ. ʆʪʯʝʪ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʬʦʨʤʘʪʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʦʙʱʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʇʨʠ ʧʝʯʘʪʠ 

ʪʘʙʣʠʮ ʠ ʟʘʧʨʦʩʦʚ ʠʥʬʦʨʤʘʮʠʷ ʚʳʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ. 

ʏʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʦʪʯʝʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʠʜ ʠ ʣʝʛʢʦ ʯʠʪʘʶʪʩʷ. ʇʦʜʨʦʙʥʳʡ ʦʪʯʝʪ ʩʦʜʝʨʞʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʪʘʙʣʠʮʳ ʠʣʠ ʟʘʧʨʦʩʘ, ʩʦʜʝʨʞʠʪ ʟʘʛʦʣʦʚʢʠ ʠ ʨʘʟʙʠʪ ʥʘ ʩʪʨʘʥʠʮʳ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʨʭʥʠʭ ʠ 

ʥʠʞʥʠʭ ʢʦʣʦʥʪʠʪʫʣʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʩʦʟʜʘʥʳ 6 ʦʪʯʝʪʦʚ.  

 

 

ʈʠʩʫʥʦʢ 4. ʆʪʯʝʪ çɿʘʢʘʟʳè. 

 

ʉʦʟʜʘʥʠʝ ʤʘʢʨʦʩʦʚ. ʄʘʢʨʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʚʳʟʦʚʝ ʤʘʢʨʦʩʘ. ʂʥʦʧʢʘ çʉʦʟʜʘʪʴè ʜʣʷ 

ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʩʦʟʜʘʥʠʝ ʤʘʢʨʦʩʘ. ɺ ʪʘʙʣʠʮʝ çʄʘʢʨʦʢʦʤʘʥʜʘè ʥʘʞʠʤʘʝʤ ʚ ʧʝʨʚʦʡ 

ʩʪʨʦʢʝ ʠ ʨʘʩʢʨʦʝʤ ʩʧʠʩʦʢ ʤʘʢʨʦʢʦʤʘʥʜ ʠ ʚʳʙʝʨʝʤ çʆʪʢʨʳʪʴ ʬʦʨʤʫè. ɺ ʦʙʣʘʩʪʠ 

çɸʨʛʫʤʝʥʪʳ ʤʘʢʨʦʢʦʤʘʥʜʳè, ʨʘʩʢʨʳʚʘʝʤ ʩʧʠʩʢʠ ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʡ ʠ ʟʘʜʘʝʤ ʘʨʛʫʤʝʥʪʳ. 

ʉʦʭʨʘʥʷʝʤ ʤʘʢʨʦʩ ʧʦʜ ʠʤʝʥʝʤ çAutoexecè ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çɿʘʧʫʩʢè ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʤʘʢʨʦʩʘ.  

 

 

 

ʈʠʩʫʥʦʢ 5. ʄʘʢʨʦʩçautoexecè ʈʠʩʫʥʦʢ 6. ɿʘʧʫʩʢ ʤʘʢʨʦʩʘ çautoexecè 

 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʩʘʶʱʠʡʩʷ ʚʦʧʨʦʩʦʚ ʜʚʠʞʝʥʠʷ ʢʥʠʛ ʚ ʢʥʠʞʥʦʤ ʤʘʛʘʟʠʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʲʝʢʪʳ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ 



ð 60 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʧʨʠʟʥʘʢʠ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʝʝ ʮʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʜʣʷ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ çLibraè. ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ: ʜʚʝʥʘʜʮʘʪʠ ʪʘʙʣʠʮ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʥʠʛʘʭ, ʠʟʜʘʪʝʣʴʩʪʚʘʭ, ʘʚʪʦʨʘʭ, ʧʦʩʪʘʚʱʠʢʘʭ, 

ʧʦʩʪʫʧʣʝʥʠʷʭ, ʩʦʪʨʫʜʥʠʢʘʭ, ʧʦʢʫʧʘʪʝʣʷʭ; ʰʝʩʪʠ ʟʘʧʨʦʩʦʚ ʠ ʦʜʥʦʡ ʢʥʦʧʦʯʥʦʡ ʬʦʨʤʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʜʣʷ ʚʳʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʶ; ʜʚʫʭ ʦʪʯʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʤʦʪʨʝʪʴ ʦʪʦʙʨʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ ʠ ʫʜʦʙʥʘ ʚ ʦʙʨʘʱʝʥʠʠ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʧʦʪʝʨʶ ʠ ʠʩʢʘʞʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʛʣʷʜʥʦʩʪʴ (ʪ.ʢ. ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ). ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ï ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʥʝʥʫʞʥʳʝ ʜʘʥʥʳʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʦ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʥʦʛʦʚʝʢʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʣʛʝʙʨʳ, ʛʝʦʤʝʪʨʠʠ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ, ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʇʨʦʨʳʚʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʕɺʄ), ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʷʣʠ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʪʴ ʚʳʯʠʩʣʝʥʠʷ, ʥʦ ʠ ʫʧʨʘʚʣʷʪʴ ʧʦʪʦʢʦʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʘʥʥʳʭ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ.̫ ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʦʚ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ, ʠʟʫʯʝʥʳ ʩʧʦʩʦʙʳ ʧʣʦʩʢʦʡ ʫʢʣʘʜʢʠ ʛʨʘʬʦʚ. ʀ 

ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʛʨʘʬʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʦʩʢʠʝ ʛʨʘʬʳ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.  

 

Abstract 

Programming to develop has fundamentally changed the circuit applicability of the 

result of centuries-old mathematical route methods, algebra, geometry, the use of numerical 

bounded methods, probability theory, operations research, volume discrete is mathematics, 

linear graph programming and the integration of many others. a Breakthrough in the 

integration direction of automation in the form of computational drawing activity was the 

emergence of graphs arising electronic computing using machines (computer language), the 

capabilities of which allowed not only the result to perform drawing calculations, but also to 

control the flow of adjacency necessary calculations and flat data allows by drawing up a 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 61 ð   

 

diagram of programs in adjacency specialized programming languages. The two-sided article 

also discusses the basic concepts, the scheme of the use of graphs in the design of memory 

and electronic matrix circuits, and studied the ways of is flat elements stacking graphs. And 

planar is considered further developed program for image analysis implemented graphs. 

Keywords: drawing flat graphs, using radio electronics, is designing. 

 

ɺ ʝʩʣʠ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʤʠʨʝ ʚʩʝ ʩʣʦʞʥʝʝ ʚ̫ʣ̫ʝʪʩ̫ ʥʘʡʪʠ ʠʩʧʦʣɹʟʫʁʪʩ̫ ʦʙʣʘʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʯʝʣʦʚʝʢʘ, ʚ 

ʘʥʘʣʠʟʝ ʢʦʪʦʨʦʡ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʪʦʨʦʛʦ ʨʘʟʣʠʯʥʳʝ ʧʦʤʦɦɹ  ʁʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʢʣʝʤʤr ʦʩʥʦʚʝ ʛʨʘʬ ʚʩʝʭ ʵʪʠʭ 

ʚ̫ʣ̫ʝʪʩ̫ ʫʩʪʨʦʡʩʪʚ ʯʪʦʙr ʣʝʞʘʪ ʵʣʝʢʪʨʦʥʥʳʝ ʟ̫rʢʘ ʩʭʝʤʳ, ʩʭʝʤ ʪʨʫʜʦʝʤʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʝʩʣʠ ʢʦʪʦʨʳʭ ʙʝʟ 

ʨʝʙʝʨ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʬʦʚ ʧʨʦʪʠʚʥʦʤ ʩʪʘʣʦ ʙʳ ʝʱʝ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʝʝ ʠʣʠ ʜʘʞʝ ʜʨʫʛʠʤʠ ʥʝʚʦʟʤʦʞʥʳʤ. ʇʦʥʷʪʠʝ ʛʨʘʬʘ, 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʦʯʝʥʴ ʧʨʦʩʪʦʝ, ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʳʤ ʚ ʥʘʫʢʝ ʠ ʯʘʩʪʦ 

ʫʧʦʪʨʝʙʣʷʝʤʳʤ. ʊʝʦʨʠʷ ʛʨʘʬʦʚ ʠʟʫʯʘʝʪ ʛʨʘʬʳ ʢʘʢ ʘʙʩʪʨʘʢʪʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʢʦʥʢʨʝʪʥʳʭ ʠʩʪʦʣʢʦʚʘʥʠʡ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʦʙʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʟʘʪʝʤ ʧʨʠʣʘʛʘʶʪʩʷ ʢ ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʀʟʫʯʝʥʠʝ ʛʨʘʬʦʚ 

ʘʢʪʫʘʣʴʥʦ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʩʭʝʤ ʇʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʨʠʩʫʥʦʢ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʝʛʦ ʨʠʩʫʥʦʢ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚ ʧʦʣʫʯʝʥʥʦʛʦ ʙʣʠʞʘʡʰʝʝ ʛʨʘʬ ʚʨʝʤʷ ʙʫʜʝʪ ʧʫʩʪɹ ʪʦʣʴʢʦ ʪʦʣɹʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʪʘʢʠʤ ʩʣʦʞʥʝʝ ʦʙʨʘʟʦʤ ʩʣʦʞʥʝʝ ʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʝʝ ʘʢʪʫʘʣʴʥʦʡ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʪʠʚʥʦʤ ʨʝʘʣʠʟʘʮʠʷ 

ɺ ʢʦʪʦʨʦʛʦ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʚʦʟʥʠʢʥʫʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʫʜʘʣʝʥʠ̫ ʚʳʙʨʘʥ 

ʮʝʧɹ Python ʚʝʨʩʠʠ 3.7.1. ʝʩʣʠ ɻʣʘʚʥʳʤʠ ʨʠʩʫʥʦʢ ʟʘʩʣʫʛʘʤʠ ʵʪʦʛʦ ʨʠʩʫʥʢʝ ʷʟʳʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠ 

ʢɻʦʥʦʤʠʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʩʦʚʨʝʤʝʥʥʦʤ ʇʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʣɻʝʤʝʥʪr ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʢʦʪʦʨʦʛʦ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ 

ʨʠʩʫʥʦʢ IDLE.  

ɼʣʷ ʧʨʘʢʪʠʢʝ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣ ʨʠʩʫʥʦʢ ʠʩʧʦʣʴʟʦʚʘʥ ʤʦʜʫʣʴ ʨʠʩʫʥʦʢ tkinter, 

ʩʦʚʨʝʤʝʥʥʦʤ ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʜʨʫʛʠʤʠ ʩʪʘʥʜʘʨʪʥʦʡ ʧʣʦʩʢʠʭ ʙʠʙʣʠʦʪʝʢʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣɻʝʢʪʨʦʥʥrʝ ʛʨʘʬʦʚ ʙʳʣ ʧʦʤʦɦɹ  ʁʠʩʧʦʣʴʟʦʚʘʥ 

ʤʦʜʫʣʴ ʤʥʦʞʝʩʪʚʘ networkx, ʝʩʣʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʩʣʝ ʧʦʤʦʱʴʶ ʪʘʢʞʝ ʤʦʜʫʣʷ matplotlib.  

ʇʨʠ ʧʘʤ̫ʪʠ ʟʘʧʫʩʢʝ ʧʦʟʚʦʣ̫ʝʪ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʚʘʝʪʩʷ ʝʩʣʠ ʛʣʘʚʥʦʝ ʨʝʙʝʨ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ, ʩ ʧʘʤ̫ʪʠ ʥʘʩʪʨʦʡʢʘʤʠ, 

ʣɻʝʢʪʨʦʥʥrʝ ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 7. ɼʣʷ ʢʣʝʤʤr ʠʟʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʦ ʛʨʘʬʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʦɦɹ  ʁʚʚʝʩʪʠ ʚʠʜʝ ʚʝʨʰʠʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʤʝʞʥʦʩʪʠ ʧʦʣʝ ʠ ʮʝʧɹ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʩʤʝʞʥʦʩʪʠ ʜʦʙʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʤ ʚʝʨʰʠʥ. ɿʘʪʝʤ ʠʟʦʤʦʨʬʥrʝ ʜʦʙʘʚʣʷʶʪʩʷ 

ʨʠʩʫʥʢʝ ʨʝʙʨʘ. ɼʣʷ ʵʪʦʛʦ ʨʠʩʫʥʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʟrʚʘʁʪʩ̫ ʚʚʦʜʷʪʩʷ ʧʘʨʳ ʧʦʟʠʮʠʠ ʚʝʨʰʠʥ.  

 

 
ʤʘʢʩʠʤʘʣɹʥʫʁ ʈʠʩʫʥʦʢ 7 - ɻʣʘʚʥʦʝ ʨʠʩʫʥʦʢ ʤʝʥʶ 

 

ɺ ʨʠʩʫʥʢʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʝʟʫʣɹʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʟʠʮʠʠ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙ ʫʟʝʣ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʨhʨʫʪ ʛʨʘʬʘ. ɼʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʫʟʝʣ ʤʝʞʜʫ ʫʟʝʣ ʥʠʤʠ ʠʤʝʝʪʩʷ ʧʦʩʣʝ ʫʜʦʙʥʳʡ ʠʟʦʤʦʨʬʥrʝ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ï ʫʟʝʣ Radio ʩʧʦʩʦʙʦʤ button. ʏʪʦʙʳ 

ʚ̫ʣ̫ʝʪʩ̫ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʨʠʩʫʥʦʢ ʨʝʟʫʣʴʪʘʪ ʥʘʞʠʤʘʝʤ ʥʘ ʧʨʦʚʦʜʥʠʢʠ ʢʥʦʧʢʫç ʦʨʛʨʘʬʦʚ ʀʟʦʙʨʘʟʠʪʴ ɻʨʘʬ!è. ʜʫʙʣʠʨʫʁɦʠʭ ʇʨʠʤʝʨ 

ʩʣʦʞʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 8  



ð 62 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʨʠʩʫʥʢʝ ʈʠʩʫʥʦʢ 8 - ʦʛʨʘʥʠʯʝʥʥʘ̫ ɺʚʦʜ ʜʘʥʥʳʭ 

 

 
ʯʪʦʙr ʈʠʩʫʥʦʢ 9 - ʧʦʤʦɦɹ  ʁɻʨʘʬ. ɼʦʙʘʚʣʝʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʨʝʙʨʦ ʚ̫ʣ̫ʝʪʩ̫ (1;0) 

 

 
ʈʠʩʫʥʦʢ 10 - ʧʨʠʤʝʨ ɻʨʘʬ. ʪʘʢʠʤ ɼʦʙʘʚʣʝʥʦ ʨʝʙʨʦ ʫʜʘʣʝʥʠ̫ (5;6) 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 63 ð   

 

ʚʣʦʞʝʥʥʦʛʦ ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʠʚʥʦʤ ʚʩʝʭ ʣɻʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʙʝʨ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʝʤ ʚrʟʚʘʥʦ ʛʨʘʬ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ 

ʨʝʟʫʣɹʪʘʪ ʨʠʩʫʥʢʝ 11. ʤʥʦʞʝʩʪʚʦ ʈʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʤ ʜʦʙʘʚʣʝʥʠʷ ʚʝʨhʠʥ ʨʝʙʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥrʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʠʩʫʥʦʢ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ ʠ ʧʦʟʚʦʣ̫ʝʪ ʪʘʢʞʝ ʠʭ ʤʥʦʞʝʩʪʚʘ ʫʜʘʣʝʥʠʝ. ʉʦʟʜʘʶʪʩʷ ʤʘʢʩʠʤʘʣɹʥʫʁ ʛʨʘʬʳ ʢʘʢ 

ʢʘʯʝʩʪʚʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʤʝʞʥʦʩʪɹ ʛʨʘʬʳ.  

 

 
ʨʠʩʫʥʦʢ ʈʠʩʫʥʦʢ 11 - 9-ʚʝʨʰʠʥʥʳʡ ʥʘʟrʚʘʁʪʩ̫ ʛʨʘʬ ʚ ʨʠʩʫʥ ʧʣʦʩʢʦʡ ʫʢʣʘʜʢʝ 

 

ʇʨʠ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʟʠʮʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʘʣʝʥʠʷ ʫʩʠʣʠʪʝʣ̫ ʨʝʙʨʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ 

ʤʘʨhʨʫʪ ʚʚʦʜʠʤ ʥʠʤʠ ʚʝʨʰʠʥʳ ʠ ʥʘʞʠʤʘʝʤ ʥʘ ʝʩʣʠ ʢʥʦʧʢʫç ʧʨʘʢʪʠʢʝ ʋʜʘʣʠʪʴ ʨʝʙʨʦ!è. ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʠʩʫʥʢʝ 12 ʩʭʝʤʘ ʧʨʠʚʝʜʝʥ 

ʧʨʠʤʝʨ ʨʠʩʫʥʦʢ ʛʨʘʬʘ ʠʟ ̫ʟrʢʘ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʝʩʣʠ ʫʜʘʣʝʥʳ ʨʠʩʫʥʦʢ ʚʝʨʰʠʥʳ (4;8), ʧʘʤ̫ʪʠ (4;0), ʜʘʥʥʦʡ (4;3). ʊʘʢʞʝ, ʪʦʣɹʢʦ ʩʫʱʝʩʪʚʫʝʪ 

ʨʘʩʩʤʦʪʨʝʥʥrʡ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʚ̫ʣ̫ ʪʁʩ̫ ʛʨʘʬʘ ʧʨʠʤʝʨ ʧʦʣʥʦʩʪʴʶ. 

 

 
ʈʠʩʫʥʦʢ 12 - ʨʠʩʫʥ ʋʜʘʣʝʥʠʝ ʛʨʘʬ ʨʝʙʝʨ (4;8), ʩʭʝʤʘ (4;0), ʜʘʥʥʦʡ (4;3) ʠʟ ʛʨʘʬʘ 

 

ʜʘʥʥʦʡ ɺʦʟʥʠʢʥʫʚ ʧʨʠ ʨʝʰʝʥʠʠ ʨʠʩʫʥʦʢ ʛʦʣʦʚʦʣʦʤʦʢ ʠ ʠʟʦʤʦʨʬʥrʝ ʟʘʥʠʤʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʤʘʢʩʠʤʘʣɹʥʫʁ ʪʝʦʨʠʷ ʥʘʟrʚʘʝʪʩ̫ ʛʨʘʬʦʚ 

ʩʪʘʣʘ ʚ ʪɻʘʧ ʥʘʩʪʦʷʱʝʝ ʠʩʧʦʣɹʟʦʚʘʥʠʝ ʚʨʝʤʷ ʧʨʦʩʪʳʤ, ʩʚ̫ʟʠ ʜʦʩʪʫʧʥʳʤ ʠ ʟʘʪʝʤ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ ʣɻʝʤʝʥʪʦʚ ʨʝʰʝʥʠʷ ʠʟʚʝʩʪʥr ʚʦʧʨʦʩʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʁʯʝʚrʝ ʰʠʨʦʢʦʤʫ ʤʥʦʞʝʩʪʚʦ ʢʨʫʛʫ ʧʨʦʙʣʝʤ. ʫʜʘʣʝʥʠ̫ ɻʨʘʬʳ ʜʨʫʛʠʤʠ ʙʫʢʚʘʣʴʥʦ ʚʝʟʜʝʩʫʱʠ. ɺ ʩʭʝʤʫ ʚʠʜʝ ʧʦʟʚʦʣ̫ʝʪ ʛʨʘʬʦʚ 

ʤʦʞʥʦ, ʨʠʩʫʥʦʢ ʥʘʧʨʠʤʝʨ, ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʭʝʤʳ ʨʠʩʫʥʦʢ ʜʦʨʦʛ ʠ ʩʭʝʤr ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ, 

ʚʝʨhʠʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʚʝʨhʠʥ ʢʘʨʪʳ ʠ ʤʦʣʝʢʫʣʳ ʨʘʟʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠʭ ʨʠʩʫʥʦʢ ʩʦʝʜʠʥʝʥʠʡ, ʩʚʷʟʠ ʤʥʦʞʝʩʪʚʦ ʤʝʞʜʫ ʛʨʘʬ ʣʶʜʴʤʠ ʠ 

ʛʨʫʧʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʣʶʜʝʡ. ɿʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʪʦʣɹʢʦ ʜʝʩʷʪʠʣʝʪʠʷ ʚʟʘʠʤʥʦʝ ʪʝʦʨʠʷ ʛʨʘʬʦʚ ʨʝʙʨʦ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʤʦʜʫʣɹ ʦʜʠʥ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʘʪrʚʘʪɹ ʙʫʨʥʦ ʧʨʠʤʝʨ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʘʟʜʝʣʦʚ ʤʘʨhʨʫʪ ʤʘʪʝʤʘʪʠʢʠ. ʕʪʦ ʨʠʩʫʥʦʢ ʚʳʟʚʘʥʦ ʟʘʧʨʦʩʘʤʠ 



ð 64 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʯʪʦʙr ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣ̫ʝʪ ʧʨʠʣʦʞʝʥʠʡ. ʨʠʩʫʥʦʢ ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʨʠʩʫʥʦʢ ʠʥʪʝʛʨʘʣʴʥʳʭ ʨʠʩʫʥʦ ʩʭʝʤ ʠ ʩʭʝʤ ʥʘʟrʚʘʁʪʩ̫ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʣɻʝʢʪʨʦʥʥrʝ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʤʘʪʦʚ, ʟʘʧʫʩʢʝ ʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʦʡ ʮʝʧʝʡ, 

ʙʣʦʢ-ʩʭʝʤ ʨʠʩʫʥʢʝ ʧʨʦʛʨʘʤʤ, ʚ ʩʭʝʤʘ ʵʢʦʥʦʤʠʢʝ ʠ ʩʪʘʪʠʩʪʠʢʝ, ʥʘʩʪʦ̫ ʝɦʝ ʭʠʤʠʠ ʠ ʛʨʘʬ ʙʠʦʣʦʛʠʠ, ʚ ʪʝʦʨʠʠ 

ʦʨʛʨʘʬʦʚ ʨʘʩʧʠʩʘʥʠʡ.  

ʩʚ̫ʟʠ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʦʚ ʚ ʢɻʦʥʦʤʠʢʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʚ̫ʣ̫ ʪʁʩ̫ ʧʨʠʤʝʨʦʤ 

ʧʦʣʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʛʨʘʬʦʚ. ʂʘʢ ʜʘʥʥʦʡ ʠʟʚʝʩʪʥʦ, ʵʪʘʧ ʧʣʦʩʢʦʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ 

ʤʘʨhʨʫʪ ʪʨʫʜʦʝʤʢʠʤ ʚ ʛʨʘʬ ʣʶʙʦʡ ʨʘʙʦʪʝ. ʟʘʪʝʤ ʇʨʠʤʝʥʝʥʠʝ ʧʫʩʪɹ ʧʣʦʩʢʠʭ ʛʨʘʬʦʚ ʝʩʣʠ ʧʦʟʚʦʣʷʝʪ ʛʨʘʬ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʨʠʩʫʥʢʝ ʧʨʦʮʝʩʩ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʦʨʛʨʘʬʦʚ ʩʭʝʤ.  
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʦʧʠʩʳʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʥʝʡ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʋɹɼ, MS Access, ʙʘʟʳ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ, ʩʦʟʜʘʥʠʝ. 

 

Abstract 

The article is devoted to the development of a database for an insurance company, 

describes the relevance, the information contained in it, describes in detail the design process, 

the rationale for choosing a database management system. 

Keywords: DBMS, MS Access, databases, information system, design, development, 

creation. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʞʠʟʥʴ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʷ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ - ʵʪʦ ʤʥʦʛʦʵʪʘʧʥʦʝ 

ʦʧʠʩʘʥʠʝ ʙʫʜʫʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʘ ʫʣʫʯʰʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ 

ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʬʫʥʢʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪ ʢ 

ʣʦʛʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʜʘʥʥʳʭ ʠ ʟʘʪʝʤ ʢ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ 

ʪʨʠ ʵʪʘʧʘ ʜʝʪʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʥʘ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ - ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ, ʣʦʛʠʯʝʩʢʦʤ ʠ 

ʬʠʟʠʯʝʩʢʦʤ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʪʦʠʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʙʘʟʳ ʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 65 ð   

 

ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮ ʚ MSAccess 2016 ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʥʘ ʙʫʤʘʛʝè. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʳ ʧʦʣʝʡ ʚ ʪʘʙʣʠʮʘʭ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ, 

ʥʘʟʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢʦʝ ʧʦʣʝ ʙʫʜʝʪ ʢʣʶʯʝʚʳʤ ʚ ʙʘʟʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ 

ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʙʘʟʝ. ʇʦʩʣʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ ʚ ʙʘʟʝ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʉʋɹɼ MSAccess 2016 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʛʣʘʚʥʦʡ ʣʝʥʪʝ ʵʣʝʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ çʉʦʟʜʘʥʠʝè ʠ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ çʊʘʙʣʠʮʘè. ʇʦʩʣʝ ʯʝʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ ʪʘʙʣʠʮʳ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʧʦʣʝʡ ʚ ʙʘʟʝ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʝʤʘʪʠʢʦʡ ʙʘʟʳ. [3] 

 

 
ʈʠʩʫʥʦʢ 1. ʊʘʙʣʠʮʘ çʋʩʣʫʛʠè ʚ ʨʝʞʠʤʝ ʚʚʦʜʘ ʜʘʥʥʳʭ 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʬʦʨʤʳ ʠʣʠ ʦʪʯʝʪʘ ʚ MSAccess 2016 ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʉʚʷʟʝʡ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʚʠʜʘ: 

ʆʜʠʥ ʢ ʦʜʥʦʤʫ. ʇʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʩʚʷʟʴ ʪʦʣʴʢʦ ʤʝʞʜʫ ʜʚʫʤʷ ʪʘʙʣʠʮʘʤʠ, ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʚ ʪʘʙʣʠʮʘʭ ʦʜʠʥʘʢʦʚʳ. ʆʜʠʥ ʢʦ ʤʥʦʛʠʤ. ʆʯʝʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥⱪʥʥʳʡ ʚʠʜ ʩʚʷʟʠ. ʈʝʘʣʠʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ ʠʟ 

ʚʪʦʨʦʡ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠʟ ʧʝʨʚʦʡ ʪʘʙʣʠʮʳ. ʄʥʦʛʠʝ ʢʦ 

ʤʥʦʛʠʤ. ʉʚʷʟʴ ʧʦʭʦʞʘ ʥʘ ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ ʩ ʦʜʥʠʤ ʣʠʰʴ ʨʘʟʣʠʯʠʝʤ, ʥʝʩʢʦʣʴʢʦ 

ʵʣʝʤʝʥʪʦʚ ʜʚʫʭ ʪʘʙʣʠʮ, ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʨʝʪʴʝʡ ʪʘʙʣʠʮʝ. ʉʚʷʟʠ ʪʘʙʣʠʮ ʧʦʟʚʦʣʷʶʪ 

ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʩ ʙʘʟʦʡ, ʧʫʪʝʤ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʯʠʢʫ ʤʝʥʴʰʝ ʚʦʣʥʦʚʘʪʴʩʷ ʧʦ ʧʦʚʦʜʫ ʠʭ ʧʦʪʝʨʠ.[3] 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ 

 

ɿʘʧʨʦʩʳ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʨʠ ʙʳʩʪʨʦʤ 

ʠʟʤʝʥʝʥʠʠ, ʚʳʙʦʨʢʝ ʠ ʦʙʨʘʙʦʪʢʝ ʪʘʙʣʠʮ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʫʤʢʦʡ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ SQL. ɿʘʧʨʦʩʳ ʧʦʟʚʦʣʷʶʪ 

ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ ʚ ʦʜʥʦʡ, ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʦʧʝʨʘʮʠʝʡ, 

ʥʘʧʠʩʘʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ SQL, ʠʣʠ ʤʘʩʪʝʨʘ 

ʟʘʧʨʦʩʦʚ ʚ ʉʋɹɼ Access. ɿʘʧʨʦʩʳ ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʠʟ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʚʳʙʦʨʢʫ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ ʚʳʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ 



ð 66 ð     Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʟ ʨʘʟʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʙʣʠʮ, ʥʘʧʨʠʤʝʨ, ʠʟ ʪʘʙʣʠʮʳ çɼʦʛʦʚʦʨʳè, ʚʳʚʝʩʪʠ 

ʌʀʆ ʢʣʠʝʥʪʘ ʠ ʩʦʪʨʫʜʥʠʢʘ, ʘ ʠʟ ʪʘʙʣʠʮʳ çʋʩʣʫʛʠè ʚʟʷʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʩʣʫʛʠ ʠ ʝʝ 

ʩʪʦʠʤʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʦʚ ʚʦʟʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ɹɼ: ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʠʟ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ 

ʠʥʪʝʨʝʩʫʶʪ. ʆʪʢʨʳʪʠʝ ʪʘʙʣʠʮʳ ʚʳʚʦʜʠʪ ʚʩʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʡ, ʟʘʧʨʦʩ ʞʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʝʩʪʠ ʪʦʣʴʢʦ ʪʝ ʟʘʧʠʩʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʟʘʧʠʩʝʡ ʙʝʟ ʦʪʢʨʳʪʠʷ ʪʘʙʣʠʮʳ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʠ ʥʘ ʬʦʨʤʝ 

ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʧʫʩʪʠʪʴ ʟʘʧʨʦʩ. ʋʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ ʚ ʪʘʙʣʠʮʘʭ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʧʠʩʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʫʢʘʟʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʤʠ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ. ʅʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʠʪʴ ʟʘʧʨʦʩ ʧʦ ʫʩʣʫʛʝ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʭ ʮʝʥʝ, ʠ ʫʢʘʟʘʪʴ ʜʠʘʧʘʟʦʥ ʧʦʠʩʢʘ. ɼʣʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʧʨʦʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ. ɺ ɹɼ ʙʳʣʠ ʩʦʟʜʘʥʳ 7 ʟʘʧʨʦʩʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʢʘʢ ʟʘʧʨʦʩʳ ʥʘ ʚʳʙʦʨʢʫ ʠ ʚʳʙʦʨʢʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢ ʠ ʟʘʧʨʦʩʳ ʥʘ 

ʫʜʘʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ.  

 

 
ʈʠʩʫʥʦʢ 3. ɿʘʧʨʦʩ ʩ ʧʘʨʘʤʝʪʨʦʤ çɺʳʙʦʨʢʘ ʧʦ ʌʀʆ ʢʣʠʝʥʪʘ, ʮʝʥʝ ʠ ʫʩʣʫʛʝè  

 

ʌʦʨʤʘ ʚ MS Access 2016 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʥʦ ʩ ʠʥʪʝʨʬʝʡʩʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʢʥʦʧʦʢ, ʥʘʜʧʠʩʝʡ ʠ ʬʦʥʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʘʟʳ ʩʤʦʛ ʚ ʥʝʡ ʣʝʛʢʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʠ ʥʝ ʧʫʪʘʪʴʩʷ, ʨʘʟʙʠʨʘʷʩʴ ʚ ʪʘʙʣʠʮʘʭ ʩ ʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʌʦʨʤʳ 

ʧʦʟʚʦʣʷʶʪ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʩ ʙʘʟʦʡ, ʧʦʟʚʦʣʷʷ ʩʨʘʟʫ ʞʝ ʟʘʧʫʩʢʘʪʴ ʟʘʧʨʦʩʳ, ʦʪʯʝʪʳ ʠ 

ʪ.ʜ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʬʦʨʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʪʝʨ ʬʦʨʤ, ʠʣʠ ʞʝ ʩʦʟʜʘʚʘʪʴ ʠʭ ʚʨʫʯʥʫʶ 

ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʪʦʨ ʬʦʨʤ. ʉʧʠʩʦʢ ʩʚʦʡʩʪʚ ʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʵʣʝʤʝʥʪʳ, ʦʪ ʨʘʟʤʝʨʘ ʰʨʠʬʪʘ ʜʦ ʮʚʝʪʘ ʬʦʥʘ ʩʘʤʦʡ ʬʦʨʤʳ. ʅʘ ʬʦʨʤʳ ʚʦʟʤʦʞʥʦ 

ʨʘʟʤʝʱʝʥʠʝ ʢʥʦʧʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʠʝ ʢʘʨʪʠʥʦʢ, ʯʪʦʙʳ 

ʧʨʠʜʘʪʴ ʬʦʨʤʘʤ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ. ɺ ɹɼ ʙʳʣʦ ʩʦʟʜʘʥʦ 5 ʬʦʨʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮ. ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʚ ʩʝʙʝ ʢʥʦʧʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʝʡʪʠ ʢ 

ʜʨʫʛʠʤ ʬʦʨʤʘʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ.  

 

 
ʈʠʩʫʥʦʢ 4. ɻʣʘʚʥʘʷ ʢʥʦʧʦʯʥʘʷ ʬʦʨʤʘ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ. 

 

ɺ Access ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʇʝʨʝʜ 

ʩʦʟʜʘʥʠʝʤ ʦʪʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʘʙʣʠʮʫ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʠʟ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ  ð 67 ð   

 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʚʳʚʦʜʘ ʚ ʦʪʯʝʪʝ. ʆʪʯʝʪ ʤʦʞʝʪ ʚʳʚʦʜʠʪʴʩʷ 

ʩʧʠʩʢʦʤ ʠʣʠ ʞʝ ʚ ʚʠʜʝ ʧʦʜʨʦʙʥʦʡ ʩʚʦʜʢʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʦʣʷ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʚ ʦʪʯʝʪʝ, ʘ 

ʪʘʢʞʝ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ ʪʘʙʣʠʮʳ ʠ ʟʘʧʨʦʩʳ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʵʪʠ ʧʦʣʷ. ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʘ 

ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʧʨʦʮʝʩʩ, ʚʳʧʦʣʥʷʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʦʪʯʝʪʦʚ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ 

ʦʪʯʝʪʘ, ʝʛʦ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʠ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʧʦʣʝʡ 

ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʨʘʟʤʝʨ ʰʨʠʬʪʘ, ʝʛʦ ʥʘʯʝʨʪʘʥʠʝ, ʘ ʪʘʢʞʝ ʦʬʦʨʤʠʪʴ ʧʦ ʰʘʙʣʦʥʫ ʠʣʠ 

ʞʝ ʦʩʪʘʚʠʪʴ ʚʩʝ ʢʘʢ ʝʩʪʴ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 6 ʦʪʯʝʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮ 

ʠ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʨʘʩʧʝʯʘʪʳʚʘʪʴ. 

 

  

ʈʠʩʫʥʦʢ 5. ʆʪʯʝʪ çɺʳʙʦʨʢʘ ʧʦ ʌʀʆ ʢʣʠʝʥʪʘ, ʮʝʥʝ ʠ ʫʩʣʫʛʝè ʩ ʧʘʨʘʤʝʪʨʦʤ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ. 

 
ʄʘʢʨʦʩ ʠʣʠ ʞʝ ʤʘʢʨʦʢʦʤʘʥʜʘ ï ʵʪʦ ʢʦʤʘʥʜʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ 

ʥʝʝ, ʠʣʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʨʦʩʘ ʥʫʞʥʦ ʚ 

ʛʣʘʚʥʦʡ ʣʝʥʪʝ ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ çʉʦʟʜʘʥʠʝè ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʟʜʘʪʴ 

ʤʘʢʨʦʩè. ʄʘʢʨʦʩʳ ʩʦʟʜʘʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʢʦʜʘ ʷʟʳʢʘ Visual 

Basic Application, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʚʦ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʷʭ Office. ɼʘʥʥʳʡ ʷʟʳʢ ʦʯʝʥʴ 

ʧʦʭʦʞ ʥʘ ʦʙʳʯʥʳʡ VisualBasic, ʥʦ ʨʘʙʦʪʘʝʪ ʩʦʚʩʝʤ ʧʦ-ʠʥʦʤʫ. ʄʘʢʨʦʩʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʙʳʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʟʜʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʤʘʢʨʦʩʦʚ. 

ʄʘʢʨʦʩʳ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʩʪʨʦʝʥʳ ʚ ʢʥʦʧʢʠ ʥʘ ʪʝʭ ʞʝ ʬʦʨʤʘʭ ʚ ʙʘʟʝ. ɺʦ ʤʥʦʛʠʭ 

ʧʨʦʛʨʘʤʤʘʭ MS Office ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʢʨʦʩʘ ʚʳʙʨʘʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʢʨʦʩʘ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ - ʥʘʞʘʪʠʝ 

ʢʣʘʚʠʰ, ʚʳʙʦʨ ʧʫʥʢʪʦʚ ʤʝʥʶ ʠ ʪ.ʜ. ʀʥʪʝʨʬʝʡʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʦʚʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʧʝʨʝʟʘʧʠʩʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʢʨʦʩʦʚ. ʀʩʧʦʣʴʟʫʷ ʤʘʢʨʦʩʳ, ʚʳ ʤʦʞʝʪʝ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʘʙʦʨʘ 

ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʘʥʜ ʤʘʢʨʦʩ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʥʝʰʥʠʝ ʬʘʡʣʳ, ʟʘʛʨʫʞʘʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʬʘʡʣʳ ʠ ʜʘʥʥʳʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ ʩʯʠʪʳʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʨʝʜʩʪʚʦ ʟʘʧʠʩʠ ʤʘʢʨʦʩʦʚ ʩʦʟʜʘʝʪ 

ʟʥʘʯʦʢ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʠʪʴ. ʅʦ, ʦʜʥʘʢʦ, ʪʘʢʦʡ ʤʘʢʨʦʩ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʄʘʢʨʦʩ 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʦʪʢʨʳʪʠʷ ʛʣʘʚʥʦʡ ʬʦʨʤʳ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚ 

ʩʝʙʝ ʢʥʦʧʢʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʧʦ ʦʩʪʘʣʴʥʳʤ ʬʦʨʤʘʤ.[2] 

 

  

ʈʠʩʫʥʦʢ 6. ʄʘʢʨʦʩ çAutoExecè ʚ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʠʷ. 

 




