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ʠʤ. ʉ.ɸ. ɽʩʝʥʠʥʘ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʇʆ ɼɺʋʍʇɸʈɸʄɽʊʈʀʏɽʉʂʆʁ ʊʈɽʅɼʆɺʆʁ ʄʆɼɽʃʀ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʙʣʶʜʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ yt, ʧʨʠ t = ρȟὲ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʝ: 
 

ώ — —•ὸ (1) 
 

ɼʚʘ ʵʢʩʧʝʨʪʘ ʚʳʩʢʘʟʘʣʠ ʩʫʞʜʝʥʠʷ: çɿʥʘʯʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ

ὲ ʠ ʦʢʘʞʝʪʩʷ ʥʝ ʙʦʣʴʰʝ Ὠ è ʠ çʟʥʘʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ y(t) ʚ ʤʦʤʝʥʪ ὸ ὲ ʧʝʨʠʦʜʘ 

ʫʧʨʝʞʜʝʥʠʷ ʦʢʘʞʝʪʩʷ ʥʝ ʤʝʥʝʝ ὧ è. ʉʫʞʜʝʥʠʷ ʵʢʩʧʝʨʪʦʚ ʟʘʜʘʶʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘʤʠ: 
 

ὧ — —•ὸ Ὠ  (2) 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ — ʠ — ʨʝʰʘʶʪ ʟʘʜʘʯʫ ʥʘʭʦʞʜʝʥʠʷ: 
 

ÍÉÎὛ —ȟ— ώ — —•ὸ  
(3) 

 

ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (2). 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ (1) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ Ὓ —ȟ—   ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʠʡ (2), ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ (ʄʅʂ). ɽʩʣʠ ʧʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ — —•ὸ , 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʘʤ (2), ʯʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʦʩʪʦʡ ʧʦʜʩʪʘʥʦʚʢʦʡ, ʪʦ ʵʪʦ ʠ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ. ɽʩʣʠ ʜʣʷ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʚʳʧʦʣʥʷʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘ 

(2), ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʚʘ ʫʨʘʚʥʝʥʠʷ: 
 

— —•ὸ ὧ  (4) 

— —•ὸ Ὠ  (5) 

 

ʠ ʨʝʰʘʶʪ ʜʚʝ ʟʘʜʘʯʠ ʤʠʥʠʤʠʟʘʮʠʠ Ὓ —ȟ—  ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ (4) ʠ ʪʫ ʞʝ ʟʘʜʘʯʫ 

ʤʠʥʠʤʠʟʘʮʠʠ Ὓ —ȟ—  ʩ ʫʯʝʪʦʤ (5). ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚʳʙʠʨʘʶʪ ʪʦ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ Ὓ —ȟ—   ʤʠʥʠʤʘʣʴʥʦ. 
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ɿʘʜʘʯʘ ʤʠʥʠʤʠʟʘʮʠʠ (3) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ (4) ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʣʘʩʩʫ ʟʘʜʘʯ ʫʩʣʦʚʥʳʡ ʵʢʩʪʨʝʤʫʤ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʠʥʠʤʫʤ). ɽʝ ʫʜʘʝʪʩʷ ʨʝʰʠʪʴ, ʧʨʠʤʝʥʷʷ 

ʤʝʪʦʜ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ. 

ʇʨʘʚʠʣʦ ʃʘʛʨʘʥʞʘ. ʇʫʩʪʴ ʜʘʥʳ ʬʫʥʢʮʠʷ ό Ὢὼȟώȟᾀ ʠ ʫʨʘʚʥʝʥʠʝ ʩʚʷʟʠ •ὼώᾀ π, 

ʠʟʚʝʩʪʥʦ ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ὓ ὼȟώȟᾀ  ʬʫʥʢʮʠʷ f ʠʤʝʝʪ ʵʢʩʪʨʝʤʫʤ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

•ὼȟώȟᾀ π, ʪʦʛʜʘ ʜʣʷ ʬʫʥʢʮʠʠ: 
 

‰ὼȟώȟᾀ  Ὢὼȟώȟᾀ ‗•ὼȟώȟᾀȟ (6) 
 

ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪʥʦʰʝʥʠʷ 
 

‰ᴂ ‰ᴂ ‰ᴂ ‰ᴂ π   ʚ ʪʦʯʢʝ ὓ . (7) 

 

ɿʘʤʝʯʘʥʠʝ. ʋʨʘʚʥʝʥʠʷ (7) ʦʧʨʝʜʝʣʷʶʪ ʥʘʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʷ ʫʩʣʦʚʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʣʷ ʬʫʥʢʮʠʠ Ὓ —ȟ—   ʠ ʫʨʘʚʥʝʥʠʝ ʩʚʷʟʠ (4) ʩʦʩʪʘʚʠʣʠ ʬʫʥʢʮʠʶ 

ʃʘʛʨʘʥʞʘ: 
 

ώ—ȟ—‗ Ὓ —ȟ— ‗— —•ὸ ὧ          (8) 

 

ɼʣʷ (8) ʥʘʡʜʝʤ ʯʘʩʪʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʧʨʠʨʦʚʥʷʝʤ ʢ ʥʫʣʶ. 
 

ừ
Ử
Ử
Ừ

Ử
Ử
ứ ‬ώ

‬—
ς ώ — —•ὸ Ͻ ρ ‗ π

‬ώ

‬—
ς ώ — —•ὸ Ͻ •ὸ ‗•ὸ π           

‬ώ

‬ὼ
— —•ὸ ὧ π

 

(9) 

 

ʉʠʩʪʝʤʫ (9) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 
 

ừ
ỬỬ
Ừ

ỬỬ
ứ ὲϽ— — •ὸ

ρ

ς
‗ ώ

—Ͻ •ὸ — •ὸ
ρ

ς
•ὸϽ‗ ώ•ὸ               

— —•ὸ ὧ

 

(10) 

 

ʇʫʩʪʴ A=

ὲ В•ὸ ρ
ς

В•ὸ В• ὸ ρ
ς•ὸ

ρ •ὸ π

ȟ—
—
—
—
ȟὦ

Вώ
Вώ•ὸ

ὧ

 

(11) 

 

ʊʦʛʜʘ ʩʠʩʪʝʤʘ (10) ʠʤʝʝʪ ʚʠʜ: 
 

Ͻ̱— ὦ (12) 
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ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (12) ʠʤʝʝʪ ʚʠʜ — ὃ ὦ —ȟ— ώ — — •ὸ 

ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ. ʆʧʨʝʜʝʣʷʪʩʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

—ȟ— ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ (5). ɼʘʣʝʝ ʩʦʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʢʨʠʪʝʨʠʡ (3), ʚʳʙʠʨʘʝʤ ʪʦ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ (3) ʙʫʜʝʪ ʤʝʥʴʰʝ. ʕʪʦ ʠ ʙʫʜʫʪ ʠʩʢʦʤʳʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʥʜʘ ʩ 

ʫʯʝʪʦʤ ʵʢʩʧʝʨʪʥʦʛʦ ʩʫʞʜʝʥʠʷ. 

ʇʨʠʤʝʨ. ʀʟʚʝʩʪʥʳ ʥʘʙʣʶʜʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. 

  n=4.  ʄʦʜʝʣʴ (1) ʚ ʚʠʜʝ ώ ὥ ὦὸ  — ὥȟ— ὦ  •ὸ ὸ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ὸ υ ʠ ʩʫʞʜʝʥʠʷ ʵʢʩʧʝʨʪʦʚ ʟʘʜʘʶʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘʤʠ: 
 

ς — —•ὸ σ  ς — —Ͻυ σ (13) 

 

ʉ ʧʦʤʦʱʴ ʄʅʂ ʙʝʟ ʫʯʝʪʘ ʥʝʨʘʚʝʥʩʪʚ (13) ʧʦʩʪʨʦʠʤ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʶ 

ώ ὥ ὦὸ ὥ πȟὦ ρ ώ π ὸȟ  — πȟ— ρȟὧ ςȟὨ σ 

ʅʝʨʘʚʝʥʩʪʚʦ (3) ʧʨʠʤʝʪ ʚʠʜ: 
 

ς π ρὸ σ ς υ σ   ̝̆̏̇ 
 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ  ώ — — ὸ ʨʝʰʘʝʤ ʜʚʝ ʟʘʜʘʯʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚ (4) ʠ 

(5). ɼʣʷ (3) ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ (4) ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ (10) ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
 

τὥ ρπὦ πȟυ‗ ρπ
ρπὥ σπὦ ςȟυ‗ σπ

ὥ υὦ ς
  

ρπὦ πȟυ‗ ς
ςπὦ ςȟυ‗ ρπ     

ὥ υὦ ς

ρπὦ πȟυ‗ ς
ρȟυ‗ φ
ὥ υὦ ς

 

 

ὦ π
‗ τ
ὥ ς

 

(14) 

 

ʀʩʧʦʣʴʟʫʷ (14) ʧʦʣʫʯʠʣʠ ʤʦʜʝʣʴ ώ ς π ς, ʧʨʠ ʵʪʦʤ ς — —•ὸ σȢ ɼʣʷ 

ώ ς. ʅʘʡʜʝʤ Ὓ —ȟ— В ώὸς ρ π ρ τ φ . 

ɼʣʷ (3) ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ (5) ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ (10) ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
 

τὥ ρπὦ πȟυ‗ ρπ
ρπὥ σπὦ ςȟυ‗ σπ

ὥ υὦ σ

ρπὦ πȟυ‗ ς
ςπὦ ςȟυ‗ ρπ
ὥ υὦ σ

ρπὦ πȟυ‗ ς
ρȟυ‗ τ
ὥ υὦ σ

 

ừ
Ử
Ừ

Ử
ứὦ

ρ

ρπ
τ
σ ς ρ

σ

‗ ψ
σ

ὥ τ
σ

              

(15) 

 

ʀʩʧʦʣʴʟʫʷ (15), ʧʦʣʫʯʠʣʠ ʤʦʜʝʣʴ ώ τ
σ
ρ
σὸ, ʧʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ  

ς — —•ὸ τ
σ
ρ
σϽυ σ σ. 

ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ώʥʘʡʜʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ. 
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(16) 

 

ɼʣʷ ώ τ
σ
ρ
σὸ ʥʘʡʜʝʤ Ὓ —ȟ— ώ ώ τ

ω π τ
ω
ρφ
ω
ςτ
ω

φȢ ʃʫʯʰʝʡ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ώ τ
σ
ρ
σὸ. ʇʨʠ ʵʪʦʤ ώ φ ρπ

σ - ʧʨʦʛʥʦʟ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ Ô φ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ɺ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ — ̏— ὼώ, ʧʦʩʪʨʦʠʤ ʣʠʥʠʠ 

ὰ: — —Ͻυ σ => ώ ὼ
υ
σ
υ, (ʧʨʷʤʘʷ) 

ὰȡ — —Ͻυ ς => ώ ὼ
υ
ς
υ, (ʧʨʷʤʘʷ) 

ὒȡ Ὓ—ȟ— ὅ φ, (ʵʣʣʠʧʩ) 

ὒȡ Ὓ—ȟ— ὅ ςτ
ω, (ʵʣʣʠʧʩ). 

ὒȡὛ—ȟ— ὅ <=> Вώ ςώ — —ὸ — —ὸ Вώ ς—Вώ

ς—Вώὸ τ— ς——Вὸ —Вὸ —Вὸ ς— —Вὸ Вώὸ Вώ

ς—Вώ τ— ὅ  

ώϽσπ ςώρπὼ σπ τὼ ςπὼ σπ ὅ 

ὒȡώ ρ
σπϽσπρπὼ ρπὼ σπ φπςὼ ρπὼ ρυ ὧς 

ὅ ὅ φ

ὅ ὅ ςτ
ω

 

ʇʨʦʛʨʘʤʤʘ 1: ʕʢʩʧʝʨʪʥʳʝ ʨʝʛʨʝʩʩʠʠ  

 ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ 

> restart: 

ʇʘʨʘʤʝʪʨʳ  

> CS:=6: 

ɻʨʘʬʠʢʠ 

> plot([-x/5+3/5,-x/5+2/5,(30-10*x+sqrt((10*x-30)^2-60*(2*x^2-10*x+15-CS/2)))/30,(30-

10*x-sqrt((10*x-30)^2-60*(2*x^2-10*x+15-CS/2)))/30,(30-10*x+sqrt((10*x-30)^2-60*(2*x^2-

10*x+15-24/18)))/30,(30-10*x-sqrt((10*x-30)^2-60*(2*x^2-10*x+15-24/18)))/30],x=-4.0..4.0,y=-

0.3..2.2,style=line,color=[black,black,red,red,blue,blue]); 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʜʨʘʪʴʝʚʘ ʊ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʌɸʃʔʐʀɺʓɽ ʅʆɺʆʉʊʀ. FAKE NEWS 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʭʚʘʯʝʥʥʳʡ ʤʦʥʝʪʠʟʘʮʠʝʡ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ ʢʦʨʧʦʨʘʮʠʡ ʠ 

ʦʙʲʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʦʨʶʪʩʷ ʟʘ ʩʚʦʠ ʠʥʪʝʨʝʩʳ ʠ ʩʬʝʨʳ ʚʣʠʷʥʠʷ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘʢʠʤ 

ʢʦʤʧʘʥʠʷʤ ʚʳʛʦʜʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʣʶʜʝʡ ʚ ʩʚʦʶ ʧʦʣʴʟʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʘʞʜʘʥʘʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʙʳ ʩʦʟʜʘʥʘ ʚ ʯʴʠʭ-ʪʦ ʠʥʪʝʨʝʩʘʭ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʝʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.  

ʅʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʟʘʚʝʜʦʤʦ ʣʦʞʥʦʡ, ʠʩʢʘʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʦʙʱʝʡ 

ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ. ʇʨʦʙʣʝʤʘ ʥʘʩʪʦʣʴʢʦ ʦʙʰʠʨʥʘ, ʯʪʦ 

ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʣʠʮ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʚʳʜʘʚʠʪʴ ʢʦʥʢʫʨʝʥʪʘ ʩ ʨʳʥʢʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʢʦʥʢʫʨʝʥʪʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ, ʦʩʪʘʚʣʷʷ 

ʥʝʛʘʪʠʚʥʳʝ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʦʪʟʳʚʳ ʥʘ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ. ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʩʨʝʜʥʷʷ 

ʦʮʝʥʢʘ ʪʦʚʘʨʦʚ ʠ ʩʘʤʦʛʦ ʤʘʛʘʟʠʥʘ ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʘʜʝʥʠʶ ʧʨʦʜʘʞ, ʚʧʣʦʪʴ 

ʜʦ ʟʘʢʨʳʪʠʷ ʤʘʛʘʟʠʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʦʚʦʩʪʥʳʝ ʨʝʩʫʨʩʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʘʫʜʠʪʦʨʠʶ ʧʦ ʦʭʚʘʪʫ, ʢʘʢ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1 [6].  

ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʝʨʚʳʝ ʪʨʠ ʩʘʡʪʘ ʷʚʣʷʶʪʩʷ ʘʛʨʝʛʘʪʦʨʘʤʠ. 

ʊʘʢʠʝ ʩʘʡʪʳ ʩʘʤʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʥʦʚʦʩʪʠ, ʘ ʣʠʰʴ ʩʦʙʠʨʘʶʪ ʠʭ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʜ ʧʫʙʣʠʢʘʮʠʝʡ ʢʘʞʜʘʷ ʩʪʘʪʴʷ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʧʨʦʚʝʨʢʫ, ʥʦ ʥʘ ʜʝʣʝ 

ʘʛʨʝʛʘʪʦʨʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʥʪʝʨʝʩʫʝʪ ʣʠʰʴ ʧʨʠʙʳʣʴ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʦʚʦʩʪʥʫʶ 

ʚʳʙʦʨʢʫ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʬʘʣʴʰʠʚʳʝ ʥʦʚʦʩʪʠ. 

ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ, ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ çPew Researchè, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2016 ʛʦʜʫ, 64% 

ʘʤʝʨʠʢʘʥʮʝʚ ʟʘʷʚʠʣʠ, ʯʪʦ ʬʘʣʴʰʠʚʳʝ ʥʦʚʦʩʪʠ ʚʳʟʚʘʣʠ ʤʥʦʛʦ ʧʫʪʘʥʠʮʳ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʇʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʦʧʨʦʩ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚʦ ʚʨʝʤʷ ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʢʦʤʧʘʥʠʠ ʚ ʉʐɸ [11]. 

ʆʩʥʦʚʥʦʡ ʤʠʰʝʥʴʶ ʩʪʘʣʘ ʢʘʥʜʠʜʘʪ ʚ ʧʨʝʟʠʜʝʥʪʳ ʍʠʣʣʘʨʠ ʂʣʠʥʪʦʥ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ 

ʩʪʘʣʘ ʪʝʦʨʠʷ ñPizzagateò, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʩʪʦʨʦʥʥʠʢʠ ʍʠʣʣʘʨʠ ʩʚʷʟʘʥʦ ʩ ʪʘʡʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ. 
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ʈʠʩ. 2. ɺʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʶʪ ʬʘʣʴʰʠʚʳʝ ʥʦʚʦʩʪʠ 
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ʇʦʜ ʧʦʥʷʪʠʝʤ ʬʘʣʴʰʠʚʦʡ ʥʦʚʦʩʪʠ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʣʞʠʚʳʝ ʩʪʘʪʴʠ. ʊʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʘʣʴʥʳʝ ʬʘʢʪʳ, ʥʦ ʧʨʠʚʝʜʝʥʘ ʠʭ ʥʝʚʝʨʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʩʝʚʜʦʥʘʫʯʥʳʝ ʥʦʚʦʩʪʠ ʠ ʤʥʝʥʠʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʣʶʜʝʡ, ʯʘʱʝ ʚʩʝʛʦ ʘʚʪʦʨʦʚ. 

ʊʘʢ ʞʝ ʬʘʣʴʰʠʚʳʝ ʥʦʚʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʊʘʢ ʢʘʢ ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ ʚʳʟʳʚʘʶʱʠʝ ʟʘʛʦʣʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʙʠʨʘʶʪ ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʯʠʪʘʪʝʣʝʡ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʣʦʞʥʳʭ ʥʦʚʦʩʪʝʡ ʥʝʩʝʪ ʧʨʦʙʣʝʤʫ, ʩ ʢʦʪʦʨʦʡ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʠ ï ʵʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʚʦʙʦʜʘʤʠ ʯʝʣʦʚʝʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝʤ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. ɼʘʞʝ ʚ ʪʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʢʦʥʩʪʠʪʫʮʠʷ ʟʘʧʨʝʱʘʝʪ ʧʨʠʥʠʤʘʪʴ ʟʘʢʦʥ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʩʚʦʙʦʜʫ ʩʣʦʚʘ, ʩʝʛʦʜʥʷ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʫʨʝʛʫʣʠʨʦʚʘʪʴ 

ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʥʦʚʦʩʪʠ, ʯʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. 

ʇʨʦʙʣʝʤʘ ʣʦʞʥʳʭ ʥʦʚʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʚ ʀʥʜʦʥʝʟʠʠ, ʛʜʝ ʝʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʬʘʙʨʠʢʠ ʬʘʣʴʰʠʚʳʭ ʥʦʚʦʩʪʝʡ. ʆʥʠ ʧʦʚʣʠʷʣʠ ʥʘ ʚʳʙʦʨʳ 2012 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ʩʪʨʘʥʳ ʫʩʠʣʠʣʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʧʦʣʦʞʝʥʠʡ, ʥʦ ʠ 

ʚʳʧʫʩʢʦʤ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ 2017 

ʛʦʜʫ ʟʜʝʩʴ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʦʣʠʮʝʡʩʢʦʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʙʶʨʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʜʝʟʠʥʬʦʨʤʘʮʠʝʡ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʚ ʏʝʭʠʠ.  

ʅʝʢʦʪʦʨʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʰʣʠ ʜʨʫʛʠʤ ʧʫʪʝʤ: ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʠʤʝʥʷʪʴ ʥʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʤʝʨʳ, ʘ ʧʨʦʩʪʦ ʧʨʦʚʝʨʷʶʪ ʬʘʢʪʳ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ ʧʦʜʜʝʣʴʥʳʤ 

ʧʦʨʪʘʣʘʤ. ʅʘʧʨʠʤʝʨ, ʚ ʄʘʣʘʡʟʠʠ ʩʦʟʜʘʥ ʚʝʙ-ʩʘʡʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʚ ʂʘʪʘʨʝ 

ʟʘʧʫʩʪʠʣʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʘʤʧʘʥʠʝʡ ʧʦ ʜʝʟʠʥʬʦʨʤʘʮʠʠ. 

ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʩ ʬʠʣʴʪʨʘʮʠʝʡ, ʪʝʤ 

ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʦʪ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ʆʩʥʦʚʥʳʤ 

ʷʚʣʷʶʪʩʷ ʜʚʘ ʤʝʪʦʜʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʥʘʣʴʥʦʩʪʴ ʪʝʢʩʪʘ: ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʣʦʚʘʨʷʭ ʠ ʧʨʘʚʠʣʘʭ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʤʝʩʪʝ. 

ɺ ʤʝʪʦʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʩʣʦʚʘʨʷʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʪʦʚʳʝ, ʟʘʨʘʥʝʝ ʩʦʩʪʘʚʣʝʥʥʳʝ 

ʩʣʦʚʘʨʠ ʪʦʥʘʣʴʥʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ, ʚʳʩʢʘʟʳʚʘʥʠʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʩʣʦʚʘ, ʢʦʪʦʨʳʤ ʜʘʝʪʩʷ ʦʮʝʥʢʘ [1, ʩ. 129]. ʆʮʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʟʠʪʠʚʥʦʡ, ʥʝʛʘʪʠʚʥʦʡ ʠ 

ʥʝʡʪʨʘʣʴʥʦʡ. ʀʪʦʛʦʚʘʷ ʪʦʥʘʣʴʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʪʦʥʘʣʴʥʦʩʪʝʡ 

ʢʘʞʜʦʛʦ ʩʣʦʚʘ. 

ʉʣʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʩʣʦʚʘʨʝʡ ʜʣʷ ʢʘʞʜʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʫʜʦʟʘʪʨʘʪʳ [8]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʦʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʦʜʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʤʦʛʫʪ ʙʳʪʴ ʜʣʷ ʥʝʝ ʧʦʟʠʪʠʚʥʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʜʨʫʛʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʝʛʘʪʠʚʥʳʤʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʛʦʪʦʚʳʭ ʩʣʦʚʘʨʝʡ: 

WordNet-Affect ï ʩʣʦʚʘʨʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʚʘʪʴ ʯʫʚʩʪʚʘ, ʵʤʦʮʠʠ, ʦʪʥʦʰʝʥʠʷ, 

ʦʱʫʱʝʥʠʷ. ɺʩʝʛʦ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ ʜʚʫʭʩʦʪ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʤʝʪʢʠ: ʧʦʟʠʪʠʚʥʘʷ, ʥʝʛʘʪʠʚʥʘʷ, ʥʝʡʪʨʘʣʴʥʘʷ ʠ ʥʝʦʜʥʦʟʥʘʯʥʘʷ.  
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ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʇʦʟʞʝ, ʫʯʝʥʳʤʠ ʙʳʣʘ 

ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʨʫʩʩʢʦʛʦ ʠ ʨʫʤʳʥʩʢʦʛʦ ʷʟʳʢʘ. ʈʝʩʫʨʩ ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʮʝʣʝʡ. 

SenticNet ï ʧʨʦʝʢʪ ʨʘʟʨʘʙʦʪʘʥ ʚ 2010 ʛ. ɻʣʘʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʠʝ 

ʤʘʰʠʥʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ WordNet-Affect ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʷʪʴ 

ʩʤʳʩʣʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʘʢ ʢʘʢ ʘʥʘʣʠʟ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʄʝʪʦʜʳ, ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, ʩʝʛʦʜʥʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚʩʝ ʯʘʱʝ [10, 

ʩ. 31]. ʉʫʪʴ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʫʯʝʥʠʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʪʝʢʩʪʘʭ ʩ ʠʟʚʝʩʪʥʦʡ ʪʦʥʘʣʴʥʦʩʪʴʶ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʪʦʥʘʣʴʥʦʩʪʠ ʥʦʚʳʭ ʪʝʢʩʪʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʪʦʥʘʣʴʥʦʩʪʠ, ʪʝʢʩʪ ʤʦʞʝʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʢʘʪʝʛʦʨʠʷʤ: 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʙʠʥʘʨʥʦʡ ʰʢʘʣʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʪʝʢʩʪʫ ʧʦʟʠʪʠʚʥʘʷ ʠʣʠ 

ʥʝʛʘʪʠʚʥʘʷ. ʇʨʦʙʣʝʤʘ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ [2, ʩ. 19]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʠʚʥʦʩʪʴ/ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ï ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʠ 

ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʪʝʢʩʪ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʢʣʘʩʩʦʚ: ʩʫʙʲʝʢʪʠʚʥʳʡ ʠʣʠ ʦʙʲʝʢʪʠʚʥʳʡ. 

ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʩʣʦʚ ʠ ʬʨʘʟ. ʇʨʦʙʣʝʤʘ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʩʠʣʴʥʦ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʥʪʝʢʩʪʘ. ʈʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʤʦʞʝʪ 

ʩʠʣʴʥʦ ʫʭʫʜʰʠʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ [7, ʩ. 43]. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟʦʤ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʢʮʠʠ/ʘʩʧʝʢʪʘ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʥʝʥʠʷ ʠ ʥʘʩʪʨʦʝʥʠʷ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʪʝʢʩʪʝ.  

ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ: ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʘʚʠʣʘʭ ʠ 

ʩʣʦʚʘʨʷʭ, ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ, ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ, ʦʙʫʯʝʥʠʝ ʥʘ ʪʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʳʭ 

ʤʦʜʝʣʷʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: ʪʦʯʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ. ʇʦʣʥʦʪʦʡ 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʥʝʥʠʡ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʤʥʝʥʠʡ. 

ʊʦʯʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʥʝʥʠʡ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʤʥʝʥʠʡ, 

ʥʘʡʜʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʣʘʪʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ [3, c. 100]: 

Azure Machine Learning ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʪʦʥʘʣʴʥʦʩʪʠ ʪʝʢʩʪʘ [9]. Azure ʧʨʝʜʦʩʪʘʚʣʷʝʪ web ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʙʣʦʢʘʤʠ ʠ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʨʠʧʪʳ ʥʘ ʷʟʳʢʝ R. ɼʣʷ 

ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚʳʙʦʨʢʘ ʪʝʢʩʪʦʚ ʩ 

ʪʦʥʘʣʴʥʦʩʪʷʤʠ. ʆʮʝʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: -10 (ʥʝʛʘʪʠʚʥʘʷ), +10 (ʧʦʟʠʪʠʚʥʘʷ). 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʣʦʞʥʳʭ ʧʦʜʭʦʜʦʚ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʩʪʴ ʦʢʦʣʦ 70%. 
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ʈʘʟʨʘʙʦʪʯʠʢ Fast.io ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ULMFIT ʚ 2018 ʛ. ʉʫʪʴ ʩʦʩʪʦʠʪ ʚ 

ʠʟʤʝʥʝʥʠʠ ʩʧʦʩʦʙʘ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ [4]. ɼʣʷ ʝʛʦ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʰʘʛʘ: 

ʧʨʝʜʦʙʫʯʘʶʱʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʠ ʜʦʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ [5, ʩ. 8]. ʗʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ 

ʫʤʝʪʴ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʩʣʦʚʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʦʙʫʯʘʶʱʝʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ ʠʟ Twitter RuTweetCorp. 

ʅʘʙʦʨ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 115000 ʧʦʟʠʪʠʚʥʳʭ, ʦʢʦʣʦ 112000 ʥʝʛʘʪʠʚʥʳʭ ʠ ʦʢʦʣʦ 17000000 

ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʚʠʪʦʚ. 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʪʦʥʘʣʴʥʦʩʪʴ ʪʝʢʩʪʘ ʩ ʪʦʯʥʦʩʪʴʶ ʦʢʦʣʦ 80%. 

ʇʦʤʠʤʦ ʬʘʣʴʰʠʚʳʭ ʥʦʚʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴ ʥʘ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ 

ʞʠʟʥʠ, ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʶʪ ʠ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʬʠʣʴʪʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ 

ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʥʦʚʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʧʦʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ 

ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ ʠʣʠ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʱʝʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʤʳ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʩʪʘʪʴʷʭ. 
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ʋɼʂ 687.016.5 

ɹʨʘʞʥʠʢʦʚʘ ɸ.ʄ., ʍʦʨʠʥʘ ʀ.ɺ., ʢʘʥʜ. ɻ ʢʦʥ. ʥʘʫʢ  

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ʋʄʅʓɽ ʇɸʁɽʊʂʀ - ʕʃɽʂʊʈʆʄɽʍɸʅʀʏɽʉʂʀɽ ʎɺɽʊʆɺʆʉʇʈʆʀɿɺʆɼʗʑʀɽ 

ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ɼʀɿɸʁʅɽʈʉʂʆʁ ʆɼɽɾɼʓ 

 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʫʤʥʦʡ ʦʜʝʞʜʳ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ 

(ʠʣʠ ʩʦʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ ʭʦʟʷʠʥʝ), ʦʙʨʘʙʘʪʳʚʘʪʴ ʝʝ ʠ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ  

ʀʥʜʫʩʪʨʠʷ ʤʦʜʳ - ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɼʠʟʘʡʥʝʨʳ, ʧʦʩʪʦʷʥʥʦ ʠʱʫʱʠʝ ʥʦʚʳʝ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ, ʙʳʩʪʨʦ ʧʦʜʭʚʘʪʳʚʘʶʪ ʥʦʚʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʘʭʦʜʷʪ ʠʤ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʚʦʠʭ ʢʦʥʮʝʧʪʘʭ, ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʳʝ ʢʦʣʣʝʢʮʠʠ 

ʦʜʝʞʜʳ. 

ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ ʤʥʦʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ - 

ʦʜʝʞʜʘ ʤʝʥʷʶʱʘʷ ʮʚʝʪ. ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʩʧʦʩʦʙʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʢʨʘʰʠʚʘʪʴʩʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʟʚʫʯʠʚʘʣʘʩʴ ʚʦ ʤʥʦʛʠʭ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʇʨʠʯʝʤ 

ʠʥʪʝʨʝʩ ʢ ʪʘʢʦʤʫ ʩʚʦʡʩʪʚʫ ʦʜʝʞʜʳ ʧʨʦʷʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʜʠʟʘʡʥʝʨʳ, ʥʦ ʠ ʚʦʝʥʥʳʝ. ʂʦʩʪʶʤ, 

ʩʧʦʩʦʙʥʳʡ ʦʢʨʘʰʠʚʘʪʴʩʷ ʚ ʮʚʝʪ ʪʨʘʚʳ, ʢʘʤʥʷ, ʜʝʨʝʚʘ, ʧʦʜʨʘʞʘʷ ʣʶʙʦʤʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʦʯʝʪʘʥʠʶ ʦʪʪʝʥʢʦʚ, ʩʪʘʥʝʪ ʧʨʝʚʦʩʭʦʜʥʳʤ ʢʘʤʫʬʣʷʞʝʤ ʜʣʷ ʩʦʣʜʘʪʘ. 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʟʘʩʪʘʚʠʪʴ ʦʜʝʞʜʫ 

ʤʝʥʷʪʴ ʩʚʦʡ ʮʚʝʪ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʘʩʢʠ, ʠʟʤʝʥʷʶʱʠʝ ʩʚʦʡ ʮʚʝʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘ ʥʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʪʝʢʩʪʠʣʴ, ʦʩʥʘʱʝʥʥʳʡ ʤʥʦʞʝʩʪʚʦʤ 

ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʟʤʝʥʷʶʱʠʭ ʩʚʦʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʨʘʞʘʪʴ, ʧʦʛʣʦʱʘʪʴ ʠ ʧʨʝʣʦʤʣʷʪʴ ʩʚʝʪ 

ʩ ʨʘʟʥʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʨʤʦʭʨʦʤʥʳʝ), ʚʣʘʞʥʦʩʪʠ 

(ʛʠʜʨʦʭʨʦʤʥʳʝ) ʠʣʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʧʘʨʘʤʘʛʥʠʪʥʳʝ). ʂʦʣʣʝʢʮʠʷ ʣʦʥʜʦʥʩʢʦʛʦ ʜʠʟʘʡʥʝʨʘ 

ʃʦʨʝʥ ɹʨʦʫʢʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 2014 ʛ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(https://clck.ru/UFrSV). 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʫʝʪ ʜʦʩʪʠʞʝʥʠʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚ ʪʢʘʥʴ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʧʨʦʚʦʜʥʠʢʦʚ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ). ʋʧʨʘʚʣʷʝʤʳʝ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ ʠʣʠ ʜʝʡʩʪʚʫʷ ʘʚʪʦʥʦʤʥʦ, ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʫʤʥʦʡ ʪʢʘʥʠ ʩʧʦʩʦʙʥʳ ʧʨʠ ʧʦʤʦʱʠ 

ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʣʶʙʦʡ ʮʚʝʪ ʠ ʦʪʪʝʥʦʢ.  

ɺ ʢʘʯʝʩʪʚʝ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ [1]: 

ï LED (ʩʚʝʪʦʜʠʦʜʥʳʝ) ʤʘʪʨʠʮʳ; 

ï LCD ʠ LED ʜʠʩʧʣʝʠ; 
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ï e-link (ʵʣʝʢʪʨʦʥʥʳʝ ʯʝʨʥʠʣʘ) ʵʢʨʘʥʳ; 

ï ʵʣʝʢʪʨʦʘʢʪʠʚʥʳʝ ʧʦʣʠʤʝʨʳ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʪʦʜʠʦʜʥʳʝ ʤʘʪʨʠʮʳ ʠ ʦʪʜʝʣʴʥʳʝ ʩʚʝʪʦʜʠʦʜʳ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʤʘʣʦʤʫ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, ʤʠʥʠʘʪʶʨʥʳʤ ʨʘʟʤʝʨʘʤ 

ʦʪʜʝʣʴʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ ʤʥʦʛʠʝ ʜʠʟʘʡʥʝʨʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʠʤʝʥʥʦ ʥʘ ʥʠʭ. 

ʆʜʥʘʢʦ ʩʚʝʪʦʜʠʦʜʥʳʝ ʤʘʪʨʠʮʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ. ʂʘʞʜʳʡ ʩʚʝʪʦʜʠʦʜ 

ʤʘʪʨʠʮʳ ʧʦʩʪʦʷʥʥʦ ʧʦʪʨʝʙʣʷʝʪ ʵʥʝʨʛʠʶ. ʏʝʤ ʚʳʰʝ ʷʨʢʦʩʪʴ ʩʚʝʪʦʜʠʦʜʘ, ʪʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ 

ʦʥ ʧʦʪʨʝʙʣʷʝʪ. ʇʨʦʙʣʝʤʫ ʤʦʛʫʪ ʨʝʰʠʪʴ e-link ʜʠʩʧʣʝʠ, ʥʦ ʦʥʠ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ. ɸʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʋʤʥʳʝ ʧʘʡʝʪʢʠè (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʋʤʥʘʷ ʧʘʡʝʪʢʘ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ 

 

ʂʘʞʜʘʷ ʧʘʡʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ (ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ), 

ʤʠʥʠʘʪʶʨʥʦʛʦ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʣʝʧʝʩʪʢʘ, ʦʢʨʘʰʝʥʥʦʛʦ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ 

(ʨʠʩ. 2). ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ ʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʘʪʨʠʮʳ, ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʡ ʧʘʡʝʪʢʠ. ʆʩʥʦʚʘʥʠʝ ʨʘʟʤʝʱʘʝʪʩʷ 

ʥʘ ʵʣʘʩʪʠʯʥʦʡ ʦʩʥʦʚʝ (ʩʝʪʯʘʪʦʡ ʪʢʘʥʠ).  

 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʫʤʥʦʡ ʧʘʡʝʪʢʠ 

 

ʃʝʧʝʩʪʦʢ ʧʘʡʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʢʨʘʰʝʥ ʚ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ, ʥʦ ʠ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʫʶ ʪʝʢʩʪʫʨʫ: ʤʘʪʦʚʫʶ, ʛʣʷʥʮʝʚʫʶ, ʧʦʨʠʩʪʫʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʦʜʝʞʜʦʡ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ 
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ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ-ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʜʝʞʜʳ (ʨʠʩ. 3). 
 

 

ʈʠʩ. 3. ʂʦʥʪʨʦʣʴ ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʜʝʞʜʳ 
 

3D ʧʝʯʘʪʴ ʙʳʩʪʨʦ ʧʨʦʥʠʢʣʘ ʚ ʩʬʝʨʫ ʜʠʟʘʡʥʘ ʦʜʝʞʜʘ. ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʪʝʨʦʚ, ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʚʣʝʢʣʠ ʤʦʣʦʜʳʭ 

ʜʠʟʘʡʥʝʨʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʩʜʝʣʘʪʴ ʦʜʝʞʜʫ ʥʘʩʪʦʣʴʢʦ ʣʠʯʥʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʦʜʝʞʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʥʝ 

ʧʨʦʩʪʘʷ ʠʥʞʝʥʝʨʥʘʷ ʟʘʜʘʯʘ, ʪʘʢ ʢʘʢ çʜʝʪʘʣʠè ʦʜʝʞʜʳ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ 3D ʧʨʠʥʪʝʨʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʤʘʩʩʫ, ʤʝʥʴʰʫʶ 

ʛʠʙʢʦʩʪʴ, ʥʠʟʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʝ ʥʘ ʦʱʫʧʴ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʧʦʣʦʪʝʥ çʪʢʘʥʝʡè ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

1. ʉʦʟʜʘʥʠʝ çʢʦʣʴʯʫʛʠè ʠʟ ʦʪʜʝʣʴʥʳʭ ʞʝʩʪʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʰʘʨʥʠʨʥʦ ʩʮʝʧʣʝʥʥʳʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʀʥʪʝʨʝʩʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʪʚʦʨʯʝʩʢʦʡ ʩʪʫʜʠʠ Nervous System, ʢʦʪʦʨʘʷ ʚ 2014 ʛ 

ʩʦʟʜʘʣʘ ʧʣʘʪʴʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʘʧʝʯʘʪʘʥʦ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʦʜʥʦʡ ʜʝʪʘʣʴʶ, ʧʨʠʯʝʤ ʦʪʣʠʯʘʣʦʩʴ 

ʥʝʦʙʳʯʘʡʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ ʣʝʛʢʦʩʪʴʶ. ʕʪʦ ʟʘʩʣʫʛʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʰʘʨʥʠʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʩʦʙʦʡ ʛʝʦʤʝʪʨʠʠ çʢʦʣʴʯʫʛʠè, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 4D ʧʝʯʘʪʠ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʧʝʢʘʥʠʷ ʧʦʨʦʰʢʦʚʦʛʦ ʧʦʣʠʤʝʨʘ (SLS 

ʇʝʯʘʪʴ) (https://clck.ru/UFrTt). 

2. ʇʝʯʘʪʴ ʵʣʘʩʪʠʯʥʳʤʠ ʧʣʘʩʪʠʢʘʤʠ (FLEX ʧʣʘʩʪʠʢ) ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʜʝʞʜʳ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ ʩʦʝʜʠʥʝʥʠʝ ʚ ʠʟʜʝʣʠʝ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʘʝʪ ʜʠʟʘʡʥʝʨ ʠʟ ʀʟʨʘʠʣʷ 

ɼʘʥʠʪ ʇʝʣʝʛ, ʢʦʪʦʨʘʷ ʚ 2015 ʛ ʧʨʝʜʩʪʘʚʠʣʘ ʢʦʣʣʝʢʮʠʶ ʠʟ 5 ʥʘʨʷʜʦʚ ʩʦʙʨʘʥʥʳʭ ʠʟ çʣʦʩʢʫʪʢʦʚè 

FLEX ʧʣʘʩʪʠʢʘ, ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ 3D ʧʨʠʥʪʝʨʝ. ʇʦʣʫʯʠʚʰʠʝʩʷ ʧʣʘʪʴʷ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʯʪʦ ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʟʦʨʘ ʣʦʩʢʫʪʢʦʚ. ʇʨʠʯʝʤ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʢʦʡ ʦʜʝʞʜʳ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʧʨʠʥʪʝʨ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

(https://clck.ru/UFrQT). 

3. ʇʝʯʘʪʴ çʯʝʰʫʠè (ʦʪʜʝʣʴʥʳʭ ʞʝʩʪʢʠʭ ʧʣʘʩʪʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ) ʥʘ ʪʢʘʥʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʯʘʪʠ ʥʘ FDM ʧʨʠʥʪʝʨʘʭ. ɼʝʪʘʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʪʯʘʪʦʡ 

ʦʩʥʦʚʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʯʘʪʠ ʦʪʜʝʣʴʥʳʝ ʯʝʰʫʡʢʠ ʦʙʨʘʟʫʶʪ ʩ ʦʩʥʦʚʦʡ ʝʜʠʥʦʝ ʮʝʣʦʝ 

(https://clck.ru/UFrSV). 
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ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʫʩʪʨʦʡʩʪʚ ʙʳʣʦ ʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ çʯʝʰʫʡʢʠè, ʥʘʧʝʯʘʪʘʥʥʳʝ ʥʘ ʩʝʪʯʘʪʦʡ ʪʢʘʥʠ. ɺʳʙʦʨ ʩʜʝʣʘʥ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʪʘʢ ʢʘʢ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ çʯʝʰʫʡʢʠè ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʝʯʘʪʘʥʳ ʠʟ ʪʚʝʨʜʦʛʦ PLA ʧʣʘʩʪʠʢʘ 

ʠ ʩʣʫʞʠʪʴ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʧʘʡʝʪʢʠ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʝʪʦʜ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ 

ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʙʢʦʩʪʴ ʧʦʣʦʪʥʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʦʡ, ʨʘʟʤʝʨʘʤʠ çʯʝʰʫʝʢè ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʬʦʨʤʫ ʧʘʡʝʪʦʢ ʙʳʣʦ ʥʘʧʝʯʘʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʬʨʘʛʤʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ çʯʝʰʫʝʢè (ʨʠʩ. 4). 
 

 

ʈʠʩ. 4. ʈʘʟʣʠʯʥʘʷ ʬʦʨʤʘ ʧʘʡʝʪʦʢ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʝʪʯʘʪʦʡ ʪʢʘʥʠ 
 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʬʦʨʤʘ ʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ (ʧʯʝʣʠʥʳʝ ʩʦʪʳ) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʦʣʦʪʥʘ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʠʙʢʦʩʪʴ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢ ʢʘʢ ʢʘʞʜʘʷ ʧʘʡʝʪʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ʤʘʪʨʠʮʳ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʘʪʨʠʮʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʠʪʘʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʝʪʯʘʪʫʶ ʪʢʘʥʴ ʚʧʣʝʪʝʥʳ ʥʠʪʠ ʠʟ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʨʝʩʫʨʩʦʤ ʨʘʙʦʪʳ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʜʥʳʭ 

ʧʨʦʚʦʜʥʠʢʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʜʝʞʜʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʘʣʠʪʨʫ ʮʚʝʪʦʚ, ʫʤʥʳʝ ʧʘʡʝʪʢʠ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʝʨʝʜ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʤʘʪʨʠʮʘʤʠ ʠ e-link ʜʠʩʧʣʝʷʤʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʮʚʝʪ, ʥʦ 

ʠ ʪʝʢʩʪʫʨʫ ʤʘʪʝʨʠʘʣʘ, ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ (ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʮʚʝʪʘ). 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʙʫʜʝʪ ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʦʙʨʘʟʮʦʚ ʦʜʝʞʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʤʥʳʭ 

ʧʘʡʝʪʦʢ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʨʘʞʥʠʢʦʚ ɸ.ʄ., ɹʨʘʞʥʠʢʦʚʘ ɸ.ʄ. ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ 

ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣ̫  ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦʛʦ ʢʘʤʫʬʣʷʞʘ // ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʥʥʦʚʘʮʠʠ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʂʫʨʩʢ, 2020. 355 ʩ. 

 

É ɹʨʘʞʥʠʢʦʚʘ ɸ.ʄ., ʍʦʨʠʥʘ ʀ.ɺ., 2021
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ʋɼʂ 004.85 

ʄʘʨʫʥʦʚ ɸ.ɸ., ɼʦʙʨʦʚʦʣʴʩʢʘʷ ʅ.ʖ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ LSTM ʉɽʊɽʁ  

ʇʈʀ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʊɽʂʉʊʆɺʓʍ ʉʆʆɹʑɽʅʀʁ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ 

ʟʘʥʠʤʘʶʪʩʷ ʦʙʨʘʙʦʪʢʦʡ, ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʝʩʦʤʥʝʥʥʦ, ʚʘʞʥʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʤʥʦʞʝʩʪʚʘ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʡ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʩʚʦʝʡ 

ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɺʦ ʤʥʦʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʬʨʘʛʤʝʥʪʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʢʩʪʘ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʢʣʘʩʩʫ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʅʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʣʦʢʠ ʥʦʚʦʩʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʝʢʨʝʪʘʨʷʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ $  ÄȟȣȟÄ , ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʢʘʪʝʛʦʨʠʡ (ʢʣʘʩʩʦʚ) #  ÃȟȣȟÃ  ʠ ʥʝʠʟʚʝʩʪʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ FḊ$ ³ # ­ πȟρ. 

ʀʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʥʘʯʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʨʘʟʤʝʯʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ W Ṓ# $, ʜʣʷ ʵʣʝʤʝʥʪʦʚ 

ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ F. ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ F¡, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʡ 

ʢ F [1, ʩ.86]. 

ɺ ʢʘʯʝʩʪʚʝ ʷʜʨʘ ʧʨʦʛʨʘʤʤʳ-ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚʳʙʨʘʥʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʜʦʣʛʦ-

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ (Long Short Term Memory). ʇʦʜʦʙʥʘʷ ʩʝʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ 

ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʦʙʫʯʝʥʠʶ ʜʦʣʛʦʩʨʦʯʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ [2, 

c. 230].  

ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʢʘʪʝʛʦʨʠʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʦʚʦʩʪʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʅʘ ʚʭʦʜ ʧʨʦʛʨʘʤʤʳ ʧʦʜʘʝʪʩʷ ʪʝʢʩʪ 

ʥʦʚʦʩʪʠ, ʥʘ ʚʳʭʦʜʝ ʝʝ ʢʘʪʝʛʦʨʠʷ. ʊʠʧ ʢʘʪʝʛʦʨʠʡ ʦʧʨʝʜʝʣʝʥ ʥʠʞʝ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʥʠʷ ʪʦʢʝʥʠʟʘʪʦʨʘ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ʊʦʢʝʥʠʟʘʪʦʨ ʠ ʥʝʡʨʦʩʝʪʝʚʘʷ ʤʦʜʝʣʴ 

ʩʦʭʨʘʥʝʥʳ ʚ ʬʘʡʣʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʪʠʭ ʤʦʜʫʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʙʠʙʣʠʦʪʝʢʠ. Keras ï ʦʪʢʨʳʪʘʷ ʥʝʡʨʦʩʝʪʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʷʟʳʢʝ Python. ʌʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʩʝʪʷʤʠ 

ʛʣʫʙʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. NumPy ʨʘʩʰʠʨʝʥʠʝ ʷʟʳʢʘ Python, ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʧʨʦʝʢʪʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʙʦʣʴʰʠʭ ʤʥʦʛʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʤʘʪʨʠʮ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʜʣʷ ʦʧʝʨʘʮʠʡ ʥʘʜ ʧʦʜʦʙʥʳʤʠ 

ʤʘʩʩʠʚʘʤʠ. Pandas ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ʷʟʳʢʝ Python ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
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ʯʠʩʣʦʚʳʤʠ ʜʘʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʨʷʜʘʤʠ. MatPlotLib ï ʙʠʙʣʠʦʪʝʢʘ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʜʚʫʤʝʨʥʦʡ ʛʨʘʬʠʢʦʡ. 

ʉʭʝʤʫ ʦʙʫʯʘʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʢʝʥʠʟʘʪʦʨʘ ʠ 

ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 1): 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʫʯʘʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 
 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʠʟʚʣʝʢʘʝʤʳʡ ʩ ʩʘʡʪʘ Gazeta.Ru. ɼʘʥʥʳʡ ʩʘʡʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ, ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʧʫʙʣʠʢʫʶʱʠʡ ʨʦʩʩʠʡʩʢʠʝ ʠ ʤʠʨʦʚʳʝ 

ʥʦʚʦʩʪʠ. ɺʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚʦʩʝʤʴ ʢʘʪʝʛʦʨʠʡ: çʂʫʣʴʪʫʨʘè, çɹʠʟʥʝʩè, çɸʚʪʦè, çʉʧʦʨʪè, 

çʆʙʱʝʩʪʚʦè, çʅʘʫʢʘè, çʊʝʭʥʦʣʦʛʠʠè, çʇʦʣʠʪʠʢʘè. ʂʘʞʜʳʡ ʢʣʘʩʩ ʧʨʦʥʦʤʝʨʦʚʘʥ ʦʪ 0 ʜʦ 7 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʟʘʛʨʫʞʘʣʠʩʴ ʠʟ CSV-ʬʘʡʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ 

ʫʢʘʟʳʚʘʣʩʷ ʥʦʤʝʨ ʢʣʘʩʩʘ ʠ ʥʦʚʦʩʪʥʘʷ ʩʪʘʪʴʷ ʯʝʨʝʟ ʟʘʧʷʪʫʶ. ʉʘʤ ʥʘʙʦʨ ʜʘʥʥʳʭ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ 

ʯʘʩʪʠ (ʬʘʡʣʘ): ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʠ ʪʝʩʪʦʚʳʡ. ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʥʘʙʦʨ ʩʦʜʝʨʞʠʪ 120000 ʩʪʘʪʝʡ, 

ʪʝʩʪʦʚʳʡ ï 7600. 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʪʦʢʝʥʠʟʘʮʠʠ. ʉʪʘʪʴʠ 

ʪʦʢʝʥʝʟʠʨʫʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʣʦʚ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʞʜʦʤʫ ʩʣʦʚʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʚʠʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʯʘʩʪʦʪʫ ʧʦʷʚʣʝʥʠʷ ʩʣʦʚʘ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʯʝʤ ʦʥʦ ʤʝʥʴʰʝ, ʪʝʤ ʯʘʱʝ ʩʣʦʚʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʪʦʢʝʥʠʟʘʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʝʨʝʜʘʝʪʩʷ ʮʝʣʦʝ ʯʠʩʣʦ ï ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʚ 

ʩʣʦʚʘʨʝ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 10000). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʣʦʚʘʨʴ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʩʣʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʘʞʜʦʡ ʩʪʘʪʴʝ ʚʩʝ ʩʣʦʚʘ ʟʘʤʝʥʷʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʯʠʩʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʠ ʪʘʢ ʢʘʢ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʨʘʙʦʪʘʝʪ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ, ʪʦ ʧʦʣʫʯʝʥʥʳʤ ʚʝʢʪʦʨʘʤ ʟʘʜʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʨʘʟʤʝʨ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ç0è, ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʡ ʩʣʫʞʝʙʥʳʡ ʩʠʤʚʦʣï

ʟʘʧʦʣʥʠʪʝʣʴ. ʄʝʪʢʠ ʢʣʘʩʩʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʜʠʨʫʶʪʩʷ ʨʘʟʨʝʞʝʥʥʳʤʠ ʚʝʢʪʦʨʘʤʠ. ʇʦʩʣʝ 

ʪʦʢʝʥʠʟʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʤʦʜʝʣʴ, ʩʭʝʤʘʪʠʯʥʦ ʝʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 

2): 

 

 

ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʅʉ 
 

Cʣʦʡ Embedding ʬʦʨʤʠʨʫʝʪ ʧʣʦʪʥʳʝ ʚʝʢʪʦʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʯʠʩʣʦʚʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʪʘʪʝʡ. ʅʘ ʚʭʦʜ ʦʥ ʧʦʣʫʯʘʝʪ ʩʪʘʪʴʶ (ʚ ʬʦʨʤʘʪʝ ʯʠʩʣʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ), ʥʘ ʚʳʭʦʜʝ ʚʳʜʘʝʪ ʤʘʩʩʠʚ ʠʟ ʚʝʢʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʚ ʧʨʝʜʣʦʞʝʥʠʠ. 
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ʀʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʚʝʢʪʦʨʳ ʜʣʷ ʩʣʦʚ ʠʟ ʩʣʦʚʘʨʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ 

ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ (ʦʙʫʯʘʶʪʩʷ), ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʝʩʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʨʠʤʝʨʳ 

ʚʝʢʪʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʯʘʩʪʦʪʥʳʭ ʯʠʩʣʦʚʳʭ ʢʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʚʝʢʪʦʨʠʟʘʮʠʠ ʠ ʯʘʩʪʦʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 

 

ɼʘʣʝʝ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ LSTM ʩʣʦʡ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 16 ʩʚʷʟʘʥʥʳʭ ʷʯʝʝʢ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʦʜʘʶʪʩʷ ʥʘ ʧʦʣʥʦʩʚʷʟʥʳʡ ʩʣʦʡ, ʠʤʝʶʱʠʡ ʥʘ ʚʳʭʦʜʝ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ 

Softmax. ʕʪʘ ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʫʝʪ ʚʝʢʪʦʨ  ʨʘʟʤʝʨʥʦʩʪʠ  Î ʚ ʚʝʢʪʦʨ  ʪʦʡ ʞʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʛʜʝ 

ʢʘʞʜʘʷ ʢʦʦʨʜʠʥʘʪʘ  ʧʦʣʫʯʝʥʥʦʛʦ ʚʝʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ ʚ ʧʨʦʤʝʞʫʪʢʝ 

[0,1] ʠ ʩʫʤʤʘ ʢʦʦʨʜʠʥʘʪ ʨʘʚʥʘ 1. ʕʪʦ ʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʚʳʭʦʜʝ ʯʠʩʣʦ ʤʦʞʥʦ 

ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʚʳʭʦʜʝ 

ʩʝʪʠ ʤʘʩʩʠʚ ʠʟ ʚʦʩʴʤʠ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ [0,1], ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʣʘʩʩʫ.  

ʆʙʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 5 ʵʧʦʭ ʩʥʘʯʘʣʘ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʦʤ, ʟʘʪʝʤ ʥʘ ʪʝʩʪʦʚʦʤ ʥʘʙʦʨʝ, 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʝʩʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ 128 ʩʪʘʪʝʡ ʯʝʨʝʟ ʥʝʡʨʦʥʥʫʶ 

ʩʝʪʴ. ɼʦʣʷ ʧʨʘʚʠʣʴʥʳʭ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʦʙʫʯʘʶʱʝʤ ʠ ʧʨʦʚʝʨʦʯʥʦʤ ʥʘʙʦʨʝ ʩʦʩʪʘʚʠʣʠ 89% 

ʠ 82% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʪʦʢʝʥʠʟʘʪʦʨʘ ʠ ʦʙʫʯʝʥʠʷ ʩʝʪʠ, ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʩʥʦʚʥʘʷ ʧʨʦʛʨʘʤʤʘ. ɽʝ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ 

 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʥʘ ʚʭʦʜʝ ʪʨʝʙʫʝʪ ʚʚʝʩʪʠ ʧʫʪʴ 

ʢ ʬʘʡʣʫ ʩʦ ʩʪʘʪʴʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʠʟʥʘʯʘʣʴʥʦ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʤʘʩʩʠʚ 

ʢʣʘʩʩʦʚ ʠ ʟʘʛʨʫʞʘʝʪʩʷ ʩʪʘʪʴʷ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. ɿʘʪʝʤ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʝʡʨʦʩʝʪʝʚʘʷ 
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ʤʦʜʝʣʴ ʠ ʪʦʢʝʥʠʟʘʪʦʨ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʬʘʡʣʳ. ʊʝʢʩʪ ʩʪʘʪʴʠ ʧʨʦʭʦʜʠʪ ʵʪʘʧʳ 

ʪʦʢʝʥʠʟʘʮʠʠ ʠ ʚʝʢʪʦʨʠʟʘʮʠʠ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. ʇʦʣʫʯʝʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʧʝʨʝʜʘʝʪʩʷ ʜʘʣʴʰʝ ʚ ʩʢʨʳʪʳʡ ʠ ʚʳʭʦʜʥʦʡ ʩʣʦʠ. ʅʘ ʚʳʭʦʜʝ ʩʝʪʠ 

ʤʘʩʩʠʚ ʠʟ ʚʦʩʴʤʠ ʯʠʩʝʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʢʣʘʩʩʫ, ʠʟ ʥʠʭ ʙʝʨʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʠʥʜʝʢʩ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʜʝʢʩʦʤ 

ʢʘʪʝʛʦʨʠʠ ʚ ʤʘʩʩʠʚʝ ʢʣʘʩʩʦʚ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʚʳʚʦʜʠʪʩʷ ʚ ʢʦʥʩʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ 

ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʩʩʠʚʘ ʠ ʩʦʦʪʥʝʩʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 

ʥʘʫʯʥʦʡ ʥʦʚʦʩʪʥʦʡ ʩʪʘʪʴʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʪʝʢʩʪʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ʇʨʠʣʦʞʝʥʠʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʜʥʦʟʥʘʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʜʥʘʢʦ ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʪʘʪʴʠ ʢ ʥʝʩʢʦʣʴʢʠʤ ʢʣʘʩʩʘʤ, ʘʣʛʦʨʠʪʤ ʩʣʝʜʫʝʪ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. ʊʘʢ ʢʘʢ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʩʩʠʚʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʣʘʩʩʫ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ Ů, 

ʪʘʢʦʝ, ʯʪʦ ʚʩʝ ʢʣʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʘʤ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʩʩʠʚʘ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ Ů-ʦʢʨʝʩʪʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʤʘʩʩʠʚʘ, ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʢʣʘʩʩʳ ʚʭʦʜʥʦʡ ʩʪʘʪʴʠ. ʅʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʪʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ 

ʥʦʚʦʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʦ ʨʷʜʫ ʢʣʘʩʩʦʚ, ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʰʘʝʪ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ LSTM.  
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ʌʫʨʩʘ ʀ.ʀ., ɼʦʙʨʦʚʦʣʴʩʢʘʷ ʅ.ʖ., ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 

 

ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ɺʆʃɸʊʀʃʔʅʆʉʊʀ  

ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ ʉ ɼʆʃɻʆʁ ʂʈɸʊʂʆʉʈʆʏʅʆʁ ʇɸʄʗʊʔʖ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʨʝʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʚʣʝʢʘʶʪʩʷ ʚʩʝ ʧʝʨʝʜʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ IT-ʩʬʝʨʳ. ʆʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʟʘʜʘʯ ʚ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʨʛʦʚʳʭ ʩʪʨʘʪʝʛʠʷʭ ʥʘ ʙʠʨʞʝ. ʆʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʧʨʦʛʥʦʟ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʧʨʠ ʪʦʨʛʦʚʣʝ ʩ ʧʦʤʦʱʴʶ ʦʧʮʠʦʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ, ʪʘʢ ʢʘʢ ʮʝʥʘ ʦʧʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʘʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʮʝʥʳ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ ʙʫʜʝʪ ʯʝʨʝʟ ʥʝʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺʦʣʘʪʠʣʴʥʦʩʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʦʧʮʠʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʫʣʝ, ʢʦʪʦʨʘʷ ʩʣʘʙʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʨʝʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʮʝʥʳ, ʧʦʵʪʦʤʫ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʧʦ 

ʬʦʨʤʫʣʝ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ ʧʨʠ ʪʦʨʛʦʚʣʝ ʥʘ ʙʠʨʞʝ [2, c. 241]. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʤʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜʳ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʝʥʜʦʚ. ʕʪʠ 

ʤʝʪʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʘʤ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʠ 

ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ: ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ, ʚʝʢʪʦʨʥʘʷ ʘʚʪʦʨʝʛʨʝʩʩʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʛʨʫʧʧʦʚʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʤʝʪʦʜʳ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ.  

ɺʦʣʘʪʠʣʴʥʦʩʪʴ ï ʵʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʨʘ ʨʘʟʙʨʦʩʘ ʜʦʭʦʜʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʮʝʥʥʦʡ 

ʙʫʤʘʛʠ ʠʣʠ ʨʳʥʦʯʥʦʛʦ ʠʥʜʝʢʩʘ [2, c. 87]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʯʝʤ ʚʳʰʝ ʚʦʣʘʪʠʣʴʥʦʩʪʴ, 

ʪʝʤ ʚʳʰʝ ʨʠʩʢ. ɺʦʣʘʪʠʣʴʥʦʩʪʴ ʯʘʩʪʦ ʠʟʤʝʨʷʝʪʩʷ ʣʠʙʦ ʢʘʢ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʣʠʙʦ ʢʘʢ 

ʜʠʩʧʝʨʩʠʷ ʜʦʭʦʜʥʦʩʪʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʥʥʦʡ ʙʫʤʘʛʠ ʠʣʠ ʨʳʥʦʯʥʦʛʦ ʠʥʜʝʢʩʘ. 

ʅʘ ʨʳʥʢʘʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʯʘʩʪʦ ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʣʶʙʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʬʦʥʜʦʚʳʡ ʨʳʥʦʢ ʨʘʩʪʝʪ ʠ ʧʘʜʘʝʪ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʠʥ ʧʨʦʮʝʥʪ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ çʚʦʣʘʪʠʣʴʥʳʤè ʨʳʥʢʦʤ. 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʘʢʪʠʚʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʠ ʦʧʮʠʦʥʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ. 

ʇʦʜ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʯʘʩʪʦ ʧʦʥʠʤʘʝʪʩʷ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʣʠ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʨʘʟʤʝʨʦʤ ʠʟʤʝʥʝʥʠʡ ʩʪʦʠʤʦʩʪʠ ʮʝʥʥʦʡ ʙʫʤʘʛʠ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʪʦʠʤʦʩʪʴ ʮʝʥʥʦʡ ʙʫʤʘʛʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʦʣʴʰʝʤʫ ʜʠʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʮʝʥʘ ʮʝʥʥʦʡ ʙʫʤʘʛʠ ʤʦʞʝʪ ʨʝʟʢʦ ʠʟʤʝʥʠʪʴʩʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 
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ʚʨʝʤʝʥʠ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɹʦʣʝʝ ʥʠʟʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʮʝʥʥʦʡ 

ʙʫʤʘʛʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʨʝʟʢʦ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʙʳʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʠʟʤʝʨʠʪʴ ʚʘʨʠʘʮʠʶ ʘʢʪʠʚʘ - ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʝʞʝʜʥʝʚʥʫʶ 

ʜʦʭʦʜʥʦʩʪʴ (ʧʨʦʮʝʥʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘ ʝʞʝʜʥʝʚʥʦʡ ʦʩʥʦʚʝ) ʘʢʪʠʚʘ. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʮʝʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʜʦʭʦʜʥʦʩʪʠ ʘʢʪʠʚʘ. ʕʪʦ ʯʠʩʣʦ ʙʝʟ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʠʩʧʝʨʩʠʷ ʦʪʨʘʞʘʝʪ ʨʘʟʙʨʦʩ ʜʦʭʦʜʥʦʩʪʝʡ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʘ ʚ ʮʝʣʦʤ, 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʵʪʦʡ ʜʠʩʧʝʨʩʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʝʨʠʦʜʦʤ 

ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʦʦʙʱʘʪʴ ʦ ʜʥʝʚʥʦʡ, ʥʝʜʝʣʴʥʦʡ, ʤʝʩʷʯʥʦʡ ʠʣʠ ʛʦʜʦʚʦʡ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʘ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʴ ʩ ʜʦʣʛʦʡ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ [1, c. 135]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʳʪʘʝʤʩʷ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥʳ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʜʦʣʛʦʡ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ: ʚʦʟʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʩʢʘʟʘʥʠʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥʳ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ, ʩʜʝʣʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ 

ʜʦʣʛʦʡ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ, ʚ ʨʝʘʣʴʥʦʡ ʪʦʨʛʦʚʣʝ ʥʘ ʙʠʨʞʝ? LSTM ï ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩ 

ʜʦʣʛʦʡ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ ʷʚʣʷʶʪʩʷ ʧʦʜʚʠʜʦʤ ʨʝʢʫʨʨʝʥʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, 

ʩʧʦʩʦʙʥʳʝ ʦʙʫʯʘʪʴʩʷ ʜʦʣʛʦʩʨʦʯʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʠʭ ʩʝʪʝʡ ï 

ʟʘʧʦʤʠʥʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ. 

ʇʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʦ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ Jupyter Notebook ï ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï Python 3. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʬʨʝʡʤʚʦʨʢʘ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʤʝʥʝʥ Pytorch, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢ pandas ʠ sklearn, ʚʠʟʫʘʣʠʟʘʮʠʷ ï ʩʨʝʜʩʪʚʘʤʠ matplotlib. 

ʀʪʦʛʦʚʳʡ ʧʨʦʝʢʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ 

(ʨʠʩ. 1): ʟʘʛʨʫʟʢʘ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʪʝʩʪʠʨʦʚʘʥʠʝ. 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʝʢʪʘ 
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʦʙʨʘʙʦʪʢʘ ʜʣʷ 

ʢʦʥʚʝʨʪʘʮʠʠ ʚ ʬʦʨʤʘʪ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʜʝʢʩ ʈʊʉ ʧʦ ʜʥʷʤ ʟʘ ʧʝʨʠʦʜ ʩ 31-ʛʦ ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ʧʦ 25-ʦʝ ʠʶʥʷ 2020 ʛʦʜʘ. 

ʂʘʞʜʳʡ ʜʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʦ ʚ ʨʘʙʦʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʪʦʣʴʢʦ 

ʜʚʘ: ʜʘʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʜʥʷ ʠ ʩʪʦʠʤʦʩʪʴ ʠʥʜʝʢʩʘ ʈʊʉ ʚ ʤʦʤʝʥʪ ʟʘʢʨʳʪʠʷ ʄʦʩʢʦʚʩʢʦʡ 

ɹʠʨʞʠ. ɼʘʣʝʝ ʠʩʭʦʜʥʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʥʦʚʳʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʮʝʥʳ ʥʘ ʤʦʤʝʥʪ ʟʘʢʨʳʪʠʷ ʥʝʢʦʪʦʨʦʛʦ ʪʦʨʛʦʚʦʛʦ ʜʥʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʪʦʨʛʦʚʦʤʫ ʜʥʶ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ï ʵʪʦ ʠ ʝʩʪʴ 

ʚʦʣʘʪʠʣʴʥʦʩʪʴ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʠ 

ʪʝʩʪʦʚʫʶ. ʅʘ ʧʦʣʫʯʝʥʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʦʙʫʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʰʢʘʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʜʠʪ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʩʪʦʚʳʝ ʜʘʥʥʳʝ ʚ 

ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʪ -1 ʜʦ 1. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʟʘʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʨʝʢʫʨʨʝʥʪʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʜʦʣʛʦʡ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʝʝ ʦʙʫʯʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʦʚʦʜʠʪʩʷ ʩʘʤʦ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ, 

ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʘʣʠʜʘʮʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʵʪʘʧʳ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ (ʨʠʩ. 2, 3). 

 

ʈʠʩ. 2. ʆʙʫʯʝʥʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʩʣʝ ʧʝʨʚʦʡ ʵʧʦʭʠ ʦʙʫʯʝʥʠʷ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ 
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ʈʠʩ. 3. ʆʙʫʯʝʥʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʩʣʝ ʜʝʩʷʪʦʡ ʵʧʦʭʠ ʦʙʫʯʝʥʠʷ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ 

 

ʉʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚʘʣʠʜʘʮʠʠ ʤʦʜʝʣʠ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʩ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʠʥʜʝʢʩʘ ʈʊʉ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʠʣʠ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʩ ʜʦʣʛʦʡ 

ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥʳ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ ʥʘ ʜʝʥʴ 

ʚʧʝʨʝʜ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʟʘʧʦʤʠʥʘʪʴ ʥʘ ʢʘʞʜʦʡ 

ʠʪʝʨʘʮʠʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʥʝ 

ʤʦʜʝʣʠʨʫʷ ʥʝʙʦʣʴʰʠʝ ʬʣʫʢʪʫʘʮʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʤʦʜʝʣʴ ʚʝʣʘ ʩʝʙʷ ʢʘʢ ʤʝʪʦʜ 

ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʪʠ ʩ ʜʦʣʛʦʡ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʴʶ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʠʡ ʧʨʦʛʥʦʟ ʠ ʤʦʛʫʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ. 
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ʇʦʩʪʨʦʝʥʥʫʶ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʛʝʥʝʨʘʪʦʨʘ ʪʦʨʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʪʨʝʡʜʠʥʛʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʚʘʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʜʥʝʚʥʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʪʦʨʛʦʚʳʡ ʜʝʥʴ, ʠʩʧʦʣʴʟʫʷ ʣʠʰʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʧʦ ʮʝʥʝ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ, ʠ ʧʨʠʥʠʤʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʦʢʫʧʢʝ ʠʣʠ ʝʛʦ ʧʨʦʜʘʞʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʝʢʫʶ ʪʦʨʛʦʚʫʶ ʩʪʨʘʪʝʛʠʶ, 

ʫʯʠʪʳʚʘʶʱʫʶ ʜʥʝʚʥʫʶ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʮʝʥʳ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 004.428.4 

ʐʠʧʠʣʦʚʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʜʨʘʪʴʝʚʘ ʊ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ɸʅɸʃʀɿ ɼʀʅɸʄʀʂʀ ʂʋʈʉɸ ɺɸʃʖʊʓ ʉʈɽɼʉʊɺɸʄʀ ʇʃɸʊʌʆʈʄʓ 

METATRADER 5 ʅɸ ʇʈʀʄɽʈɽ ɺɸʃʖʊʅʆʁ ʇɸʈʓ USD/EUR 

 

MetaTrader 5 ï ʵʪʦ ʤʫʣʴʪʠʘʢʪʠʚʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʪʦʨʛʦʚʘʪʴ ʥʘ 

ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ Forex, ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʥʳʤʠ 

ʙʫʤʘʛʘʤʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʣʘʛʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʙʦʨʘ ʜʠʥʘʤʠʢʠ ʮʝʥ [6, ʩ. 158ï169]. 

ʇʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʫʯʘʪʴ ʦʢʦʣʦ 100 ʛʨʘʬʠʢʦʚ ʢʦʪʠʨʦʚʦʢ ʚʘʣʶʪ ʠ 

ʘʢʮʠʡ. ɼʦʩʪʫʧʥʳʡ 21 TimeFrames ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʮʝʥ ʚ ʨʝʞʠʤʝ 24/7. ɹʦʣʝʝ 80 ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʦʩʮʠʣʣʷʪʦʨʦʚ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʦʟʚʦʣʷʶʪ ʜʝʪʘʣʴʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʢʦʪʠʨʦʚʦʢ [1, ʩ. 56ï60; 2]. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʤʠʥʘʣʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʚʩʪʨʦʝʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ [5, ʩ. 65ï71]. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʪʳʩʷʯʘʤʠ ʙʝʩʧʣʘʪʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʠʟ Code Base, ʧʦʢʫʧʘʪʴ ʠʣʠ ʘʨʝʥʜʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚ MetaTrader Market ʠʟ ʙʦʣʝʝ, 

ʯʝʤ 2500 ʛʦʪʦʚʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʦʨʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ, ʘ ʪʘʢʞʝ ʟʘʢʘʟʳʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʯʝʨʝʟ ʩʝʨʚʠʩ Freelance. 

ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ MetaQuotes 

Language 5 (MQL5) ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦ ʩʚʦʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʫʚʝʣʠʯʠʚʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʠ ʪʦʯʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʪʠʨʦʚʦʢ [3, 

ʩ. 56ï60]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ï ʝʱʝ ʦʜʠʥ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʮʝʥ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʎʝʣʴʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʀʩʭʦʜʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʦʩʪʫʧʥʳ ʧʨʷʤʦ ʠʟ MetaTrader 5. 

ʅʦʚʦʩʪʥʳʝ ʨʝʧʦʨʪʘʞʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʛʝʥʪʩʪʚ ʪʨʘʥʩʣʠʨʫʶʪʩʷ 

ʧʨʷʤʦ ʥʘ ʧʣʘʪʬʦʨʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʘʞʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʢʘʣʝʥʜʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

[7, p. 104ï129]. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʤ ʨʘʙʦʪʳ ʥʘ ʧʣʘʪʬʦʨʤʝ ʷʚʣʷʝʪʩʷ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʪʦʨʛʦʚʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ï ʪʦʨʛʦʚʳʭ 
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ʨʦʙʦʪʦʚ (ʵʢʩʧʝʨʪʦʚ). ʈʦʙʦʪʳ ʨʘʙʦʪʘʶʪ ʙʝʟ ʫʯʘʩʪʠʷ ʪʨʝʡʜʝʨʘ ï ʦʥʠ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʢʦʪʠʨʦʚʢʠ ʠ ʩʦʚʝʨʰʘʪʴ ʪʦʨʛʦʚʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʙʘʟʦʚʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʮʝʥ, ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʣʶʪʥʫʶ ʧʘʨʫ USD/EUR (https://clck.ru/UFtTn). ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʚʳʷʚʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʮʝʥ, ʢʦʪʦʨʳʝ ʥʝ ʚʠʜʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ 

ʛʣʘʟʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʪʘʣʠ ʦʙʟʦʨʘ ʨʳʥʢʘ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʧʦ ʪʠʢʦʚʳʤ ʜʘʥʥʳʤ ʚʘʣʶʪʥʦʡ ʧʘʨʳ USD/EUR ʥʘ ʧʣʘʪʬʦʨʤʝ 

Metatrader 5 (ʠʶʥʴ 2020 ï ʥʦʷʙʨʴ 2020). 

 
 

ʈʠʩ. 1. ɻʨʘʬʠʢ ʚʘʣʶʪʥʦʡ ʧʘʨʳ USD/EUR 

 

ʅʘʩʪʨʦʡʢʘ ʧʝʨʠʦʜʘ ʠ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʧʨʝʜʝʣʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʠʥʜʠʢʘʪʦʨ ʠʟ ʨʘʟʜʝʣʘ ʊʨʝʥʜʦʚʳʝ (Moving Average); ʦʙʲʝʢʪʳ ʜʘʥʥʳʭ TimeFrames; ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ MqlRates, MqlTick. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʪʦʨʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʣʘʪʬʦʨʤʳ 

Metatrader 5, ʧʨʦʚʝʩʪʠ ʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʢʫʨʩʘ ʚʘʣʶʪ, ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʣʫʯʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʭ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʢʫʨʩʘ ʚʘʣʶʪ ʧʨʠʤʝʥʠʤ ʪʨʝʥʜʦʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ Moving Average 

(MA), ʧʨʦʚʝʜʝʤ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʩʪʘʚʠʤ ʛʨʘʬʠʢʠ ʨʘʙʦʪ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ Moving Average ʩ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʝʨʠʦʜ ï 12; ʄʝʪʦʜ ï Simple; ʮʝʥʳ ï close. 
 

 

ʈʠʩ. 2. ʈʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA(12). ʄʝʪʦʜ ï Simple 
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ɿʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʠʥʜʠʢʘʪʦʨ MA(12) ʩ ʟʘʜʘʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʦʤ ʧʨʦʚʝʣ 120 ʩʪʦʧʦʚ ʧʨʠ 109 ʰʘʛʦʚ ʠ 60 ʩʪʦʧʦʚ ʧʨʠ 55 ʰʘʛʦʚ ʩʦ ʩʜʚʠʛʦʤ ʥʘ 6 ʪʠʢʦʚ. 

ʇʨʦʜʦʣʞʠʤ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦʭʨʘʥʠʚ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʠʥʜʠʢʘʪʦʨʘ Moving Average, 

ʧʨʠʤʝʥʠʤ ʝʱʝ ʧʘʨʫ, ʪʨʦʡʢʫ ʤʝʪʦʜʦʚ ʠ ʩʨʘʚʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA, ʧʘʨʘʤʝʪʨ ï 12, ʄʝʪʦʜ ï Excponential 

(ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ). 

 

ʈʠʩ. 3. ʈʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA(12). ʄʝʪʦʜ ï Excponential 

 

ɿʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʠʥʜʠʢʘʪʦʨ MA(12) ʩ ʟʘʜʘʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʦʤ ʧʨʦʚʝʣ 120 ʩʪʦʧʦʚ ʧʨʠ 109 ʰʘʛʦʚ ʠ 60 ʩʪʦʧʦʚ ʧʨʠ 55 ʰʘʛʦʚ ʩʦ ʩʜʚʠʛʦʤ ʥʘ 6 ʪʠʢʦʚ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʥʝʝ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ Simple. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA, ʧʘʨʘʤʝʪʨ ï 12, ʄʝʪʦʜ ï Smoothed 

(ʩʛʣʘʞʝʥʥʳʡ). 

 

ʈʠʩ. 4. ʈʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA(12). ʄʝʪʦʜ ï Smoothed 

 

ɿʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʠʥʜʠʢʘʪʦʨ MA(12) ʩ ʟʘʜʘʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʦʤ ʧʨʦʚʝʣ 120 ʩʪʦʧʦʚ ʧʨʠ 109 ʰʘʛʦʚ ʠ 60 ʩʪʦʧʦʚ ʧʨʠ 55 ʰʘʛʦʚ ʩʦ ʩʜʚʠʛʦʤ ʥʘ 6 ʪʠʢʦʚ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʥʝʝ ʤʝʪʦʜʘʤʠ: Simple; Excponential. 
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ɼʘʣʝʝ, ʥʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA, ʧʘʨʘʤʝʪʨ ï 12, ʄʝʪʦʜ ï Linear 

Wieghted (ʣʠʥʝʡʥʦ-ʚʟʚʝʰʝʥʥʳʡ). 

 

ʈʠʩ. 5. ʈʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ MA(12). ʄʝʪʦʜ ï Linear Wieghted 

 

ɿʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ, ʠʥʜʠʢʘʪʦʨ MA(12) ʩ ʟʘʜʘʥʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʤʝʪʦʜʦʤ ʧʨʦʚʝʣ 120 ʩʪʦʧʦʚ ʧʨʠ 109 ʰʘʛʦʚ ʠ 60 ʩʪʦʧʦʚ ʧʨʠ 55 ʰʘʛʦʚ ʩʦ ʩʜʚʠʛʦʤ ʥʘ 6 ʪʠʢʦʚ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʥʝʝ ʤʝʪʦʜʘʤʠ: Simple; Excponential; Smoothed. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʪʦʛʦʚʘʷ ʨʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʘ Moving Average ʩ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʧʝʨʠʦʜ ï 12; ʮʝʥʳ ï close ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʤʝʪʦʜʘʤ. 
 

 

ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʥʜʠʢʘʪʦʨʘ MA(12) 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʯʝʪʳ ʧʦ ʨʘʙʦʪʝ ʠʥʜʠʢʘʪʦʨʘ MA(12) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʣʠ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʧʦʜʙʦʨʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʣʘʪʬʦʨʤʳ Metatrader 5. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʇʝʨʚʦʝ ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʦʩʪʨʦʝʥʥʦʛʦ ʩʦʚʝʪʥʠʢʘ ʥʘʰʣʘ ʩʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʯʝʪʳʨʝʭ ʤʝʪʦʜʘʭ. 

ɺʪʦʨʦʝ ï ʪʦʨʛʦʚʳʡ ʩʦʚʝʪʥʠʢ ʯʝʪʢʦ ʧʨʝʜʫʛʘʜʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʮʝʥ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʦʪʨʘʞʝʥ ʥʘ ʚʩʝʭ ʛʨʘʬʠʢʘʭ (ʨʠʩ. 2, 3, 4, 5). ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʥʜʠʢʘʪʦʨ ʜʝʣʘʝʪ 

ʯʝʪʢʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦ ʥʠʩʭʦʜʷʱʝʤʫ ʪʨʝʥʜʫ (ʣʠʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʧʝʨʝʩʝʢʘʝʪ ʪʨʝʥʜ ʩʥʠʟʫ 

ʚʚʝʨʭ); ʧʦ ʚʦʩʭʦʜʷʱʝʤʫ ʪʨʝʥʜʫ (ʣʠʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʧʝʨʝʩʝʢʘʝʪ ʪʨʝʥʜ ʩʚʝʨʭʫ ʚʥʠʟ); ʧʦ 

ʬʣʵʪʦʚʳʤ ʫʯʘʩʪʢʘʤ ʪʨʝʥʜʘ (ʣʠʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪ ʪʨʝʥʜ ʣʠʙʦ 

ʩʚʝʨʭʫ, ʣʠʙʦ ʩʥʠʟʫ). 

ʅʘ ʨʠʩʫʥʢʘʭ 2-5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʝ ʫʯʘʩʪʢʠ ʛʨʘʬʠʢʦʚ ʮʝʥʦʚʦʡ ʜʠʥʘʤʠʢʠ ʚʘʣʶʪʥʦʡ 

ʧʘʨʳ USD/EUR ʜʣʷ ʣʫʯʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʩʝʭ ʯʘʩʪʝʡ ʛʨʘʬʠʢʦʚ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʢʦʣʠʯʝʩʪʚʦ 
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ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʠʧʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 49644595, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʚʩʝʤ ʯʝʪʳʨʝʤ ʤʝʪʦʜʘʤ ʚ 

ʨʝʟʫʣʴʪʝ ʨʘʙʦʪʳ ʪʦʨʛʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ (ʨʠʩ. 6). 

ʊʨʝʪʴʝ ï ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʧʝʨʠʦʜè, ʢʦʣʠʯʝʩʪʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʠʢʦʚ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴʩʷ/ʫʤʝʥʴʰʠʪʴʩʷ. ʊʘʢʦʛʦ ʨʦʜʘ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʥʦʤʫ 

ʨʦʜʫ ʟʘʚʠʩʠʤʦʩʪʷʤ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʨʷʤʦʡ; ʦʙʨʘʪʥʦʡ; ʩʤʝʰʝʥʥʦʡ. ʊʦ 

ʝʩʪʴ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ TimeFrames ʢʦʣʠʯʝʩʪʚʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʠʢʦʚ (ʜʘʥʥʳʭ ʧʦ ʦʙʲʝʢʪʫ) 

ʤʦʞʝʪ, ʢʘʢ ʫʚʝʣʠʯʠʪʴʩʷ, ʪʘʢ ʠ ʫʤʝʥʴʰʠʪʴʩʷ, ʘ ʚʤʝʩʪʠ, ʩ ʵʪʠʤ ʠʟʤʝʥʷʪʩʷ ʠ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʦʙʲʝʢʪʫ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʶ ʩʤʝʥʫ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ TimeFrames, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʷʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʢʘʣʴʧʠʥʛʦʚʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʤʠʥʠʤʘʣʴʥʳʭ TimeFrames, ʯʪʦ 

ʫʚʝʣʠʯʠʪ ʢʦʣʠʯʝʩʪʚʦ stopïline ʠ ʢʦʣʠʯʝʩʪʚʦ longïline, ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʱʝ ʙʦʣʴʰʝʡ 

ʧʨʠʙʳʣʠ (ʜʦʭʦʜʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʘʢʪʠʚʦʚ) ʪʨʝʡʜʝʨʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʪʦʨʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʘʢ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʨʛʦʚʣʠ ʥʘ 

ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ. ʇʦʩʪʨʦʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʪʦʨʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʩʦʟʜʘʥʠʷ 

ʙʠʙʣʠʦʪʝʢ. ʅʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʩʪʳʝ ʩʧʠʩʢʠ ʦʙʲʝʢʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʚʩʝʭ 

ʜʘʥʥʳʭ. ɺʩʝ ʦʙʲʝʢʪʳ ʚ ʦʜʥʦʤ ʩʧʠʩʢʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʥʦʪʠʧʥʳʝ ʜʘʥʥʳʝ, ʧʨʠʩʫʱʠʝ ʠʤʝʥʥʦ 

ʜʘʥʥʦʤʫ ʪʠʧʫ ʦʙʲʝʢʪʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʥʫʞʥʦ ʙʫʜʝʪ ʩʦʟʜʘʪʴ ʢʣʘʩʩ, 

ʥʘʜʝʣʝʥʥʳʡ ʤʠʥʠʤʘʣʴʥʦïʥʝʦʙʭʦʜʠʤʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʩʦʨʪʠʨʦʚʢʠ ʠ ʚʳʜʘʯʠ 

ʜʘʥʥʳʭ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ MetaTrader 5 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʙʠʙʣʠʦʪʝʢ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʥʦʛʦ ʨʦʜʘ ʤʝʪʦʜʦʚ. ʆʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʤʦʜʫʣʝʡ ʟʘʚʠʩʠʪ 

ʠʭ ʩʪʦʠʤʦʩʪʴ, ʯʝʤ ʧʨʦʱʝ ʤʦʜʫʣʴ, ʪʝʤ ʥʠʞʝ ʝʛʦ ʮʝʥʘ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʙʝʩʧʣʘʪʥʳʝ ʚʝʨʩʠʠ 

ʙʠʙʣʠʦʪʝʢ, ʥʦ ʥʘʜʦ ʣʠ ʛʦʚʦʨʠʪʴ ʦ ʥʘʜʝʞʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʜʳʥʥʳʭ ʪʦʨʛʦʚʳʭ 

ʩʦʚʝʪʥʠʢʦʚ, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ ʚʩʝʛʜʘ ʠʤʝʝʪ ʣʠʙʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ, 

ʣʠʙʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ɼʘʞʝ ʝʩʣʠ ʨʳʥʦʢ ʩʪʘʛʥʠʨʫʝʪ, ʵʪʦ ʥʝ ʧʦʚʦʜ ʜʣʷ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʥʠʪʴ ʩʪʨʘʪʝʛʠʶ ʠ ʧʦʜʦʙʨʘʪʴ ʥʫʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ʇʨʠ ʞʝʣʘʥʠʠ, ʤʦʞʥʦ 

ʥʘʧʠʩʘʪʴ ʢʦʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʨʝʰʝʥʠʝʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʧʣʘʥʠʨʫʝʤ ʟʘʥʷʪʴʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ. 
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ʋɼʂ 004 

ɸʣʤʘʢʘʝʚ ɼ.ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʰʢʘʨʦʚ ɸ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʎɽʉʉʆɺ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʇʆʃʔɿʆɺɸʊɽʃʗ  

ʇʋʊɽʄ ʉʆɿɼɸʅʀʗ ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ   

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʉʇʈɸɺʆʏʅʓʍ ʉʀʉʊɽʄ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳ ʠ ʥʝʟʘʚʠʩʠʤʳ. ɺʩʝ ʢʣʶʯʝʚʳʝ ʜʝʡʩʪʚʠʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʳʧʦʣʥʷʶʪʩʷ 

ʯʝʣʦʚʝʢʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʠʩʪʝʤʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʝʤʘ ʟʘʷʚʦʢ ʜʦ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ 

ʩʠʩʪʝʤ (ʀʉʉ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʦʪʢʨʳʪʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʚʠʚʘʪʴ 

ʩʠʩʪʝʤʫ, ʥʘʧʦʣʥʷʷ ʝʝ ʥʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ 

ʠ ʦʙʨʘʙʦʪʢʠ ʤʫʣʴʪʠʤʝʜʠʘ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʩʨʝʜʩʪʚ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʣʠʙʦ 

ʚʥʝʰʥʠʭ ʧʨʠʣʦʞʝʥʠʡ [4, ʩ. 329]. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ 

 

 

ɹʘʟʘ ʜʘʥʥʳʭ 

Web-ʩʝʨʚʝʨ 

ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ 

ʉʠʩʪʝʤʘ 

ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʧʦʣʘʜʦʢ 

ʉʠʩʪʝʤʘ 

ʦʙʥʦʚʣʝʥʠʡ 

ɸʜʤʠʥʠʩʪʨʘʪʦ

ʨ 

ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩ 

ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʊʝʣʝʬʦʥ 

E-mail 

Web-ʠʥʪʝʨʬʝʡʩ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʪʝʧʝʥʠ 

ʚʘʞʥʦʩʪʠ 

ʇʦʩʪʨʦʝʥʠʝ 

ʦʯʝʨʝʜʠ 

ʟʘʷʚʦʢ 

 

ʆʧʨʝʜʝʣʝʥʠʝ

ʦʙʨʘʙʦʪʯʠʢʘ 

ʈʝʛʠʩʪʨʘʮʠʷ 

ʟʘʷʚʢʠ 



 XXIII  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

34 

ʋʢʘʟʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʦʢʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʫ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ ʠ 

ʫʨʦʚʥʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ. 

ʇʦʥʷʪʠʶ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘè ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʘʥʥʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʪ. 2 ʌɿ ʦʪ 27 

ʠʶʣʷ 2006 ʛ ˉ149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: ʵʪʦ 

çʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè [1]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʀʉʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʠʝ 

ʩʚʝʜʝʥʠʷ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʮʝʣʠ ʩʦʟʜʘʥʠʷ (ʨʘʟʚʠʪʠʷ) ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʦʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ, 

ʧʦʨʷʜʦʢ ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʝʤʢʠ ʩʠʩʪʝʤʳ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʨʘʙʦʪ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʚʚʦʜʫ ʩʠʩʪʝʤʳ ʚ ʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʠ ʠʩʪʦʯʥʠʢʘʤ ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʢʨʝʧʣʝʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ [2]. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ï ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɿʜʝʩʴ ʜʘʥʥʳʝ ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʚʦʟʤʦʞʥʦʤ ʫʯʘʩʪʠʠ ʯʝʣʦʚʝʢʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʢʘʟʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɽʝ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʧʦʩʪʫʧʠʚʰʫʶ ʟʘʷʚʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʀʉʉ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʯʘʩʦʚʳʭ ʧʦʷʩʘʭ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʀʉʉ ʠʛʨʘʝʪ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʦʜʜʝʨʞʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʣʦʞʥʳʤ ʧʨʦʙʣʝʤʘʤ, ʪʨʝʙʫʶʱʠʭ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʢʦʤʧʴʶʪʝʨʘ. ɺʳʨʘʙʦʪʢʘ ʨʝʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚ ʢʦʪʦʨʦʤ ʚʳʜʝʣʷʶʪ ʜʚʝ ʢʣʶʯʝʚʳʝ ʩʪʦʨʦʥʳ: ʩʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʨʝʰʝʥʠʝ, ʢʘʢ ʫʧʨʘʚʣʷʶʱʠʡ ʵʣʝʤʝʥʪ, ʟʘʜʘʶʱʠʡ 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʦʮʝʥʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ [5, ʩ. 150-

151]. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉʉ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʝʨʝʜʠ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʷʚʦʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʟʘʷʚʢʠ ʧʦ ʩʪʝʧʝʥʠ 

ʚʘʞʥʦʩʪʠ, ʧʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʦʪʧʨʘʚʠʪʝʣʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʝʜʠʥʦʡ ʪʦʯʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʢʦʥʪʨʦʣʷ ʚʩʝʭ ʟʘʷʚʦʢ ʚ ʩʣʫʞʙʫ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 
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ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʙʘʟʝ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʘʪʘʣʦʛʦʚ ʫʩʣʫʛ ʠ ʩʦʛʣʘʰʝʥʠʡ ʦʙ ʫʨʦʚʥʝ ʫʩʣʫʛ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʀʉʉ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʝʝ ʦʙʫʯʘʝʤʦʩʪʠ, ʪʦ ʝʩʪʴ 

ʢʘʞʜʫʶ ʧʦʩʣʝʜʫʶʱʫʶ ʥʝ ʨʘʟʨʝʰʠʤʫʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʦʙʣʝʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʟʘʥʦʩʠʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʧʦʣʘʜʦʢ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʙʣʝʤʳ. 

ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ, 

ʪʘʢ ʢʘʢ ʜʣʷ ʥʝʛʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʤʦʩʪʠ ʤʝʭʘʥʠʟʤ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ, ʘ ʚʘʞʝʥ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪ. ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʥʳʝ ʧʨʠʥʮʠʧʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

ï ʮʝʣʦʩʪʥʦʩʪʴ (ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʦʪ ʝʛʦ ʤʝʩʪʘ ʠ 

ʬʫʥʢʮʠʡ ʚʥʫʪʨʠ ʮʝʣʦʛʦ);  

ï ʩʪʨʫʢʪʫʨʥʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʪ. ʝ. 

ʩʝʪʝʡ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʩʠʩʪʝʤʳ); 

ï ʠʝʨʘʨʭʠʯʥʦʩʪʴ (ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʩʠʩʪʝʤʘ, ʘ ʠʩʩʣʝʜʫʝʤʘʷ ʩʠʩʪʝʤʘ ï ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʩʠʩʪʝʤʳ); 

ï ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʦʧʠʩʘʥʠʷ (ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ); 

ï ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʩʨʝʜʳ (ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʠ ʧʨʦʷʚʣʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ, ʷʚʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) [3, ʩ. 14]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʀʉʉ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʠ 

ʢʦʨʧʦʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʘʣʛʦʨʠʪʤʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʉʉ ʨʘʟʨʘʙʦʪʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ ʠ ʧʨʠʥʝʩʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʟʘʪʨʘʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʭ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʀʭ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʧʦ-ʘʥʛʣʠʡʩʢʠ ʟʚʫʯʠʪ ʢʘʢ 

HelpDesk ʠʣʠ ServiceDesk. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʧʦʭʦʞʠʝ ʬʫʥʢʮʠʠ, ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʢʘʞʜʘʷ ʠʤʝʝʪ 

ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ Open View ServiceDesk ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʧʨʦʜʫʢʪ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʡ ʦʧʨʦʩ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʩʝʨʚʝʨʦʚ ʠ ʥʝ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʦʛʨʘʤʤʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʯʝʪʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʷʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʥʪʨʦʣʝ ʚʥʦʩʠʤʳʭ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʤʝʥʝʥʠʡ, ʨʝʛʠʩʪʨʘʮʠʠ 

ʦʙʨʘʱʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʘʢ ʚʥʫʪʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʤʝʞʜʫ 

ʨʘʙʦʪʥʠʢʘʤʠ), ʪʘʢ ʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʧʦʤʦʱʴʶ ʫʜʦʙʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʪʴ ʫʥʠʢʘʣʴʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʦ ʦʙʥʘʨʫʞʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʪʠʧ ʠ ʚʣʠʷʥʠʝ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʩʠʩʪʝʤʳ Docs Vision ServiceDesk ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ. ɺ ʩʠʩʪʝʤʫ ʚʭʦʜʠʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʘʝʪ ʙʳʩʪʨʳʡ ʩʪʘʨʪ 

ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ: ʨʦʣʝʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʨʝʰʝʥʠʷ ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ. Docs Vision ServiceDesk 

ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʠʝʥʪʘ DocsVision, ʪʘʢ ʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ. ʈʘʙʦʯʠʝ ʤʝʩʪʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʜʠʩʧʝʪʯʝʨʘ ʦʙʨʘʱʝʥʠʡ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʷ ʨʘʙʦʪ) 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʵʨʛʦʥʦʤʠʯʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʩʝʨʚʠʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʘʥʥʦʡ ʨʦʣʠ. 

ɺ ʭʦʜʝ ʩʨʘʚʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʭ ʢʘʢ Open View 

ServiceDesk ʠ Docs Vision ServiceDesk, ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʀʉʉ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʉʉ ʩʘʤʦʝ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ ʩ ʦʜʥʠʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʪʘʢʠʭ ʀʉʉ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʝʤʝ ʟʘʷʚʦʢ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠʭʦʜʠʪʩʷ ʜʝʣʘʪʴ ʯʝʣʦʚʝʢʫ. ʇʨʠʚʝʜʝʤ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʀʉʉ ʥʘʜ 

ʦʩʪʘʣʴʥʳʤʠ. 

 
ʊʘʙʣʠʮʘ 

ʉʨʘʚʥʝʥʠʝ ʀʉʉ ʩ ʘʥʘʣʦʛʘʤʠ 

 

 ʉʠʩʪʝʤʳ ʩ ʦʜʥʠʤ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ 

ʉʠʩʪʝʤʳ ʩ ʜʚʫʤʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ 

ʉʠʩʪʝʤʳ ʩ ʪʨʝʤʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ 

ʇʨʦʝʢʪʠʨʫʝʤʘʷ 

ʀʉʉ 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ 

ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ 

540 630 655 556 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʙʦʪʢʠ 

0,79 0,73 0,63 0,55 

ʂʦʣʠʯʝʩʪʚʦ 

ʫʩʧʝʰʥʦ 

ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʟʘʷʚʦʢ ʚ ʜʝʥʴ 

39 62 110 420 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 1-ʛʦ ʟʘʧʨʦʩʘ ʫ ʀʉʉ ʥʝ 

ʤʥʦʛʠʤ ʙʦʣʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʫ ʩʠʩʪʝʤʳ ʩ ʦʜʥʠʤ ʦʙʨʘʙʦʪʯʠʢʦʤ, ʵʪʦ ʚʨʝʤʷ ʙʫʜʝʪ 

ʩʦʢʨʘʱʘʪʴʩʷ ʩ ʨʦʩʪʦʤ ʙʘʟʳ ʜʘʥʥʳʭ. ɻʣʘʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʀʉʉ ï 

ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʩʧʝʰʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʷʚʦʢ ʟʘ ʨʘʙʦʯʠʡ ʜʝʥʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʀʉʉ ʧʦʟʚʦʣʠʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʣʫʞʙʫ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʯʪʦ ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʘ ʝʛʦ ʪʨʫʜʝ, ʠʩʧʦʣʴʟʫʷ ʣʠʙʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʣʠʙʦ 

ʫʜʘʣʝʥʥʫʶ ʨʘʙʦʪʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʊʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʧʨʠʝʤʘ, 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʥʝʢʦʪʦʨʳʭ ʟʘʷʚʦʢ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʠʩʪʝʤʘ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʧʦ ʪʠʧʫ 

ʟʘʧʨʦʩʘ, ʫʤʝʝʪ ʥʘʧʨʘʚʣʷʪʴ ʝʛʦ ʪʦʤʫ ʦʙʨʘʙʦʪʯʠʢʫ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʜʘʥʥʳʭ 

ʟʘʧʨʦʩʘʭ. ʀʉʉ ʩʥʘʙʞʝʥʘ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʪʘʢʠʭ 

ʢʘʢ: ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʷʚʦʢ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʦ 

ʢʘʞʜʦʤʫ ʠʩʧʦʣʥʠʪʝʣʶ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʧʦ ʢʘʞʜʦʤʫ ʠʩʧʦʣʥʠʪʝʣʶ. ɸʥʘʣʠʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʀʉʉ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʟʚʦʣʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʷʚʦʢ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩ, ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʧʦ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʯʘʩʦʚʳʭ ʧʦʷʩʘʭ ʠ ʠʤʝʶʱʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʦʩʨʝʜʩʪʚʦʤ ʀʉʉ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ. ɹʣʘʛʦʜʘʨʷ ʛʠʙʢʦʩʪʠ ʀʉʉ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʀʉʉ ʷʚʣʷʶʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠ ʨʝʧʣʠʢʘʮʠʷ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʘʤʦʦʙʫʯʘʝʤʦʩʪʴ ʠ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ʌʋʅʂʎʀʀ ʆɹʈɸʊʅʆɻʆ ɺʓɿʆɺɸ ɺ AJAX 

 

ɸʙʙʨʝʚʠʘʪʫʨʘ AJAX ʦʟʥʘʯʘʝʪ Asynchronous JavaScript and XML . JavaScript ʫʧʨʘʚʣʷʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʥʪʝʥʪʦʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ WEB-ʩʘʡʪʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʘʙʙʨʝʚʠʘʪʫʨʳ, AJAX ʵʪʦ ʢʦʥʮʝʧʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ JavaScript ʠ XML  ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʘʩʠʥʭʨʦʥʥʳʭ ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʫ [2]. ɸʩʠʥʭʨʦʥʥʳʡ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʙʨʘʫʟʝʨʫ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʝʨʚʝʨʫ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʦʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

[1].  

ʇʦʜ ʬʫʥʢʮʠʝʡ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʠʣʠ callback ʬʫʥʢʮʠʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʣʠ AJAX 

ʧʦʥʠʤʘʝʪʩʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʜʨʫʛʦʡ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ 

ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʠʭʦʜʠʪ ʦʪʚʝʪ ʥʘ ʥʝʢʠʡ ʟʘʧʨʦʩ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʜʦʙʘʚʣʝʥʠʝ ʪʦʚʘʨʦʚ ʚ ʢʦʨʟʠʥʫ ʚ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʝ: 

ʢʣʠʢʘʷ ʥʘ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʚʳ ʭʦʪʠʪʝ ʧʨʠʦʙʨʝʩʪʠ, ʥʝ ʦʙʥʦʚʣʷʝʪʩʷ ʚʩʷ ʩʪʨʘʥʠʮʘ ʮʝʣʠʢʦʤ, ʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ, ʢʦʪʦʨʘʷ ʦʙʥʦʚʣʷʝʪ ʩʦʜʝʨʞʠʤʦʝ ʢʦʨʟʠʥʳ. 

 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʬʫʥʢʮʠʷ çcallbackè ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ, ʠʣʠ 

callback-ʬʫʥʢʮʠʝʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʝʝ ʚʳʟʚʘʪʴ, ʝʝ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʚ 

ʬʫʥʢʮʠʶ reading. ɹʨʘʫʟʝʨ ʚʳʚʝʜʝʪ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʜʚʘ ʩʦʦʙʱʝʥʠʷ: ñStarted reading Dead soulsò 

ʠ ñFinished readingò. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ ʟʘʛʨʫʞʘʝʪ ʥʘ ʩʪʨʘʥʠʮʫ ʥʦʚʳʡ ʩʢʨʠʧʪ: 

 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʟʘʛʨʫʟʢʠ ʩʢʨʠʧʪʘ 
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JavaScript ï ʩʦʙʳʪʠʡʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʢʦʜ ʥʝ ʜʦʞʠʜʘʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʜʦʣʞʘʝʪ ʚʳʧʦʣʥʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʟʳʚʘʝʪ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʠ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʢʦʜ ʥʝ ʙʫʜʝʪ ʜʦʞʠʜʘʪʴʩʷ ʧʦʢʘ ʩʢʨʠʧʪ ʟʘʛʨʫʟʠʪʩʷ ʠ ʩʨʘʙʦʪʘʝʪ.  

ʇʝʨʝʜʘʜʠʤ callback ʚʪʦʨʳʤ ʘʨʛʫʤʝʥʪʦʤ: 

 

ʈʠʩ. 3. ɼʦʙʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ callback 

 

ʀ ʚʳʟʳʚʘʝʤ: 

 

ʈʠʩ. 4. ɺr ʟʦʚ callback ʬʫʥʢʮʠʠ 

 

ʊʝʧʝʨʴ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʚʳʟʚʘʥʘ, ʢʦʛʜʘ ʩʢʨʠʧʪ ʟʘʛʨʫʟʠʪʩʷ.  

ʊʘʢ ʞʝ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ, 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ.  

 

ʈʠʩ. 5. ɺr ʟʦʚ ʜʚʫʭ ʩʢʨʠʧʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

 

ɾʝʣʘʪʝʣʴʥʦ ʥʝ ʚʳʟʳʚʘʪʴ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʫʪʘʥʠʮʝ[3]. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ API, ʥʘʧʨʠʤʝʨ XMLHttpRequest ʠʣʠ 

jQuery. ɼʣʷ ʦʪʧʨʘʚʢʠ HTTP ʟʘʧʨʦʩʦʚ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʵʢʟʝʤʧʣʷʨ 

ʦʙʲʝʢʪʘ XMLHttpRequest. ʉʥʘʯʘʣʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʩ ʧʦʤʦʱʴʶ 

XMLHttpRequest ʠ ʘʩʠʥʭʨʦʥʥʦ ʧʦʩʳʣʘʝʪʩʷ ʟʘʧʨʦʩ. ʂʦʥʪʨʦʣʴ ʦʩʪʘʥʝʪʩʷ ʟʘ ʙʨʘʫʟʝʨʦʤ, ʘ 

ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ʙʫʜʝʪ ʚʳʟʚʘʥʘ, ʢʦʛʜʘ ʧʨʠʜʝʪ ʦʪʚʝʪ ʩʝʨʚʝʨʘ. 

ʅʘ web-ʩʝʨʚʝʨʝ ʟʘʧʨʦʩ ʧʨʠʜʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ HttpServletRequest. ʇʦʩʣʝ 

ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ, ʩʝʨʚʣʝʪ ʚʳʧʦʣʥʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʝʨʠʘʣʠʟʫʝʪ ʝʛʦ ʟʘʧʨʦʩ ʠ ʚʧʠʩʳʚʘʝʪ ʝʛʦ ʚ HttpServletResponse. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʢʣʠʝʥʪʫ, ʬʫʥʢʮʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ 

XMLHttpRequest, ʪʝʧʝʨʴ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʨʘʙʦʪʘʪʴ XML-ʜʦʢʫʤʝʥʪ, 

ʚʦʟʚʨʘʱʘʝʤʳʡ ʩʝʨʚʝʨʦʤ. ʅʘʢʦʥʝʮ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʥʦʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʘʥʥʳʤʠ ʩʝʨʚʝʨʘ, ʠʩʧʦʣʴʟʫʷ ʢʦʜ JavaScript ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʘʥʠʮʳ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʨ: 
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ʈʠʩ. 6. ʆʙʨʘʪʥʳʡ ʚʳʟʦʚ ʚ XMLHttpRequest 

 

ɺ ʧʨʠʤʝʨʝ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʩʦʟʜʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ XMLHttpRequest. ɺʦ ʚʪʦʨʦʡ 

ʩʪʨʦʢʝ ñGETò ʣʠʙʦ ñPOSTò ʵʪʦ ʪʠʧ ʟʘʧʨʦʩʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʥʘ ʩʝʨʚʝʨ 

ʯʝʨʝʟ URL, ʚʦ ʚʪʦʨʦʤ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ .send (body). ñtrue/falseò ʦʟʥʘʯʘʝʪ ʘʩʠʥʭʨʦʥʥʦʝ ʠ 

ʩʠʥʭʨʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ .send ʦʪʩʳʣʘʝʪ ʟʘʧʨʦʩ. 

ʋ XMLHttpRequest ʝʩʪʴ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʦʪ 0 

ʜʣʷ çʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦè ʠ ʜʦ 4 ʜʣʷ çʟʘʚʝʨʰʝʥʥʦʛʦè. ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ 

ʩʚʦʡʩʪʚʝ .readyState. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ getReadyStateHandler() - ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʦʚʝʨʷʝʪ, ʟʘʚʝʨʰʠʣʩʷ ʣʠ XMLHttpRequest ʠ ʧʝʨʝʜʘʝʪ ʦʪʚʝʪ ʚ XML-ʬʦʨʤʘʪʝ ʚ ʦʧʝʨʘʪʦʨ req 

(XMLHttpRequest): 

 

ʈʠʩ. 7. ReadyState ʚ XMLHttpRequest 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʛʦ ʚʳʟʦʚʘ ï ʵʪʦ ʪʦ ʯʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʷʜʨʦʤ AJAX, 

ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ ʠʥʪʝʨʥʝʪ ʩʤʦʛ ʩʪʘʪʴ ʪʘʢʠʤ, ʢʘʢʦʡ ʦʥ ʝʩʪʴ ʩʝʛʦʜʥʷ ï ʫʜʦʙʥʳʡ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ. 
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ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼʆɺ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ  

ɼʃʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʆʈʊʈɽʊɸ ʂʃʀɽʅʊɸ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆɻʆ ʎɽʅʊʈɸ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʦʤʦʱʠ ʜʣʷ ʢʣʠʝʥʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʧʨʦʭʦʜʠʣ ʙʳʩʪʨʝʝ ʠ ʙʳʣ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʩʪʦʠʪ ʟʘʨʘʥʝʝ ʠʤʝʪʴ ʥʝʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʣʠʝʥʪʝ ï ʝʛʦ ʦʙʱʠʡ ʧʦʨʪʨʝʪ. ɸʥʘʤʥʝʟ ʜʘʥʥʳʭ ʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʛʠʧʦʪʝʟʳ ʜʠʘʛʥʦʟʘ ʩʧʝʮʠʘʣʠʩʪʦʤ. ʉʚʝʜʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ [1, ʩ. 32]. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ï ʵʪʦ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʠ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʙʦʪʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʩʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʚʥʝʜʨʝʥʥʦʡ ʤʦʜʝʣʴʶ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʦʨʦʜʝ 

ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʢʣʠʝʥʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ; 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʥʢʝʪʫ ʠ ʧʨʦʚʝʩʪʠ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʝʚʳʭ ʤʝʪʨʠʢ; ʠʟʫʯʠʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʧʝʨʚʠʯʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ; ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʢʣʠʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʦʮʝʥʠʪʴ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʦʢʘʟʘʥʥʳʤʠ ʫʩʣʫʛʘʤʠ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚʳʜʝʣʠʪʴ ʩʢʨʳʪʫʶ ʣʦʛʠʢʫ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ 

ʙʳʩʪʨʦʤʫ ʨʝʟʫʣʴʪʘʪʫ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʨʘʪʠʚʰʝʛʦʩʷ). ʇʨʠ ʧʦʤʦʱʠ 

ʤʝʪʦʜʘ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʤʘʩʩʦʚʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [4, ʩ. 1264]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʘ 

ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ Google. ʉʝʨʚʠʩ çGoogle ʌʦʨʤʳè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʩʪʳ ʠ ʦʧʨʦʩʳ, 

ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʧʦʣʫʯʘʪʴ ʦʪʚʝʪʳ. ʉʪʘʪʠʩʪʠʢʫ ʦʪʚʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʷʤʦ ʚ ʬʦʨʤʝ, ʘ ʦʪʚʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ï ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʟʜʘʥʥʦʡ ʪʘʙʣʠʮʝ Google. 

ʅʘ ʦʩʥʦʚʝ ʚʦʧʨʦʩʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʘʥʢʝʪʘ, ʦʪʧʨʘʚʣʝʥʥʘʷ ʨʝʩʧʦʥʜʝʥʪʘʤ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʩ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʦʯʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʩʦ ʩʚʦʝʛʦ ʛʘʜʞʝʪʘ 

ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʨʝʩʧʦʥʜʝʥʪʳ ʤʦʛʣʠ ʧʨʦʡʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʦʯʥʦ. 

ɺʩʝʛʦ ʘʥʢʝʪʫ ʧʨʦʰʣʠ 1075 ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪ 18 ʜʦ 78 ʣʝʪ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ 

ʙʳʣʠ ʚʟʷʪʳ 1000 ʘʥʢʝʪ, ʚ ʢʦʪʦʨʳʭ ʨʝʩʧʦʥʜʝʥʪ ʜʘʣ ʦʮʝʥʢʫ ʚʳʰʝ 7 ʥʘ ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʘ ʦʢʘʟʘʥʥʦʡ ʫʩʣʫʛʦʡ. ʉʦʛʣʘʩʥʦ 

ʩʪʘʪʠʩʪʠʢʝ, ʜʦʩʪʫʧʥʦʡ ʚ ʩʝʨʚʠʩʝ çGoogle ʌʦʨʤʳè, ʦʮʝʥʢʫ ʚʳʰʝ 7 (ʚʢʣʶʯʠʪʝʣʴʥʦ) ʜʘʣʠ 

ʧʦʨʷʜʢʘ 93% ʨʝʩʧʦʥʜʝʥʪʦʚ. 

 

 

ʈʠʩ. 1. Google ʌʦʨʤʘ 

 

ʇʦ ʠʪʦʛʘʤ ʦʧʨʦʩʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ (ʜʘʪʘʩʝʪ), ʩʦʜʝʨʞʘʱʠʡ 1000 ʩʪʨʦʢ. 

 

 

ʈʠʩ. 2. ɼʘʪʘʩʝʪ 
 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʜʘʪʘʩʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʩʢʨʳʪʦʡ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʩʪʦʠʪ ʟʘ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʢʣʶʯʝʚʦʛʦ ʩʪʦʣʙʮʘ ʪʘʙʣʠʮʳ ʪ.ʝ. 

ʪʠʧʘ ʪʝʨʘʧʠʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʛʜʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ï ʵʪʦ ʧʨʠʟʥʘʢʦʚʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ, ʘ ʢʣʘʩʩʳ ï ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ [2, ʩ. 336]. ɺ ʤʘʰʠʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʨʝʜʘ Google Colaboratory, 

ʛʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ Python. ʉ ʧʦʤʦʱʴʶ 

ʙʠʙʣʠʦʪʝʢʠ Pandas ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʜʘʪʘʩʝʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʢʣʠʝʥʪʘ ʮʝʥʪʨʘ ʧʦ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʘʤ:  

1. ʉʨʝʜʥʠʡ ʜʦʭʦʜ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʠʝʥʪʦʚ ʮʝʥʪʨʘ ï ʦʪ 50 ʜʦ 100 ʪʳʩ.ʨʫʙ. 

2. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʣʠʝʥʪʦʚ ʮʝʥʪʨʘ ï ʦʪ 55 ʜʦ 65 ʣʝʪ.  

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʘʥʜʝʤʠʝʡ ʢʦʨʦʥʘʚʠʨʫʩʘ, ʦʭʚʘʪʠʚʰʝʡ ʤʠʨ ʚ 2020 ʛʦʜʫ. ɼʣʷ ʤʥʦʛʠʭ ʚʟʨʦʩʣʳʭ 

ʣʶʜʝʡ ʩʝʨʴʝʟʥʳʤ ʠʩʧʳʪʘʥʠʝʤ ʩʪʘʣʘ ʩʦʮʠʘʣʴʥʘʷ ʠʟʦʣʷʮʠʷ. ɺʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ ʜʣʷ ʤʥʦʛʠʭ 

ʣʶʜʝʡ ʯʫʚʩʪʚʦ ʦʜʠʥʦʯʝʩʪʚʘ ʩʪʘʣʦ ʚʳʨʘʞʝʥʥʳʤ ʠ ʙʦʣʝʟʥʝʥʥʳʤ. ʇʦʞʠʣʳʝ ʣʶʜʠ ʞʜʫʪ 

ʚʥʠʤʘʥʠʷ, ʩʦʯʫʚʩʪʚʠʷ, ʛʦʪʦʚʥʦʩʪʠ ʩʣʫʰʘʪʴ ʠʭ ʠ ʚʥʠʤʘʪʴ ʩʦʚʝʪʘʤ, ʦʙʦʜʨʝʥʠʷ ʠ ʧʨʦʩʪʦ ʪʝʧʣʳʭ 

ʩʣʦʚ. ɺ ʯʘʩʪʥʳʭ ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ ʵʪʫ ʧʨʦʙʣʝʤʫ ʨʝʰʘʶʪ ʚʝʜʝʥʠʝʤ ʛʨʫʧʧʦʚʦʡ ʪʝʨʘʧʠʠ, 

ʢʦʪʦʨʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʨʘʯ. ɺ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʩʣʦʞʥʝʝ, ʨʦʜʩʪʚʝʥʥʠʢʠ ʚʩʝ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʘʩʰʠʨʠʣ ʩʚʦʶ ʧʦʤʦʱʴ ʜʣʷ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ: ʢʦʥʩʫʣʴʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦ ʩʢʠʜʢʘʤ, ʫʯʠʪʳʚʘʶʪʩʷ ʣʴʛʦʪʳ 

ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʙʝʩʧʣʘʪʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

3. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʧʨʦʞʠʚʘʶʪ ʚ ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. 

4. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʠʝʥʪʦʚ ʮʝʥʪʨʘ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʘʞʜʘʥʘʤ ʚ ʚʦʟʨʘʩʪʝ 55+, ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʡ 

ʬʦʨʤʘʪ ʨʘʙʦʪʳ. ʉʪʘʮʠʦʥʘʨ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥ ʪʘʢʞʝ ʧʦ ʧʨʠʯʠʥʝ ʧʘʥʜʝʤʠʠ. 
 

 

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʬʦʨʤʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
 

5. ʉʝʡʯʘʩ ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʙʱʝʩʪʚʝ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʚʳʰʘʝʪʩʷ, ʥʠʢʦʛʦ ʫʞʝ ʥʝ ʫʜʠʚʣʷʝʪ, ʯʪʦ ʚ ʧʝʨʝʯʥʝ ʫʩʣʫʛ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʘ 

ʧʦʚʳʰʝʥʥʳʤ ʩʧʨʦʩʦʤ ʦʪʣʠʯʘʝʪʩʷ ʛʝʰʪʘʣʴʪ-ʪʝʨʘʧʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩ 
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ʧʦʞʠʣʳʤʠ ʣʶʜʴʤʠ ʥʘʧʨʘʚʣʝʥʠʝ ʘʨʪ-ʪʝʨʘʧʠʠ ʪʘʢʞʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʚʣʝʢʘʷ 

ʩʚʦʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʫʧʨʘʞʥʝʥʠʡ ʠ ʪʝʭʥʠʢ. 

 
 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʠʧʘʤ ʪʝʨʘʧʠʠ 

 

ʋ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ çʩʣʫʯʘʡʥʳʡ ʣʝʩè (Random Forest, RF) 

[3, ʩ. 15-17]. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʭʦʨʦʰ ʚʦ ʤʥʦʛʠʭ 

ʟʘʜʘʯʘʭ (ʚ 70% ʠʟ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʜʘʯ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʨʘʙʦʪʫ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ). 

ʈʝʘʣʠʟʦʚʘʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʣʫʯʘʡʥʳʡ ʣʝʩ ʠʟ ʧʘʢʝʪʘ Python scikit-learn, ʩʣʝʜʫʝʪ ʦʮʝʥʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ. ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʤʝʪʨʠʢʘ ʪʦʯʥʦʩʪʴ (accuracy), ʦʟʥʘʯʘʶʱʘʷ ʜʦʣʶ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʘʣʛʦʨʠʪʤʘ. ʕʪʘ ʤʝʪʨʠʢʘ 

ʧʦʣʝʟʥʘ ʚ ʟʘʜʘʯʘʭ ʩ ʨʘʚʥʳʤʠ ʢʣʘʩʩʘʤʠ. 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 5 ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʣʘ 0.99 ʥʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʠ 0,91 ʥʘ 

ʪʝʩʪʦʚʳʭ. 

 
ʈʠʩ. 5. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʦʤʦʱʠ ʧʨʦʭʦʜʠʣ ʙʳʩʪʨʝʝ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʬʦʨʤʫ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʩʦʪʨʫʜʥʠʢʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows, 

ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʠʤʝʝʪʩʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʩʦʟʜʘʥʦ GUI ʧʨʠʣʦʞʝʥʠʝ c ʧʦʤʦʱʴʶ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ 

ʩʦʙʳʪʠʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ Tk - Python Tkinter. 
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ʈʠʩ. 6. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 
 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠ ʘʢʪʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ Data Science, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ.  

ɹʣʘʛʦʜʘʨʷ ʤʘʰʠʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʩʪ ʥʝ ʦʙʷʟʘʥ ʧʠʩʘʪʴ ʠʥʩʪʨʫʢʮʠʠ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʩʦʜʝʨʞʘʱʠʝ ʚʩʝ ʨʝʰʝʥʠʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚ 

ʧʨʦʛʨʘʤʤʫ ʟʘʢʣʘʜʳʚʘʶʪ ʘʣʛʦʨʠʪʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʡ ʧʫʪʝʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʚʦʜʷʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʜʝʣʘʶʪʩʷ ʧʨʦʛʥʦʟʳ. 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ ʥʘ 

ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ. 
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ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʁ ʂʆɺʐ ʉʅɽɻʆʋɹʆʈʆʏʅʆʁ ʄɸʐʀʅʓ  

ɼʃʗ ʋɼɸʃɽʅʀʗ ʅɸʃɽɼʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʙʦʨʢʘ ʩʥʝʛʘ ʩ ʪʨʦʪʫʘʨʦʚ ʠ ʜʦʨʦʛ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʦʜʥʘʢʦ, 

ʦʯʠʱʝʥʠʝ ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦ, ʜʘʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʥʝʛʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩ ʵʪʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʩʧʨʘʚʣʷʶʪʩʷ ʧʫʪʝʤ ʧʦʩʳʧʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ 

ʠʣʠ ʦʯʠʱʝʥʠʝ ʨʫʯʥʳʤ ʪʨʫʜʦʤ. ʇʦʩʳʧʘʥʠʝ ʨʝʘʛʝʥʪʘʤʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʦʙʩʪʘʥʦʚʢʝ: ʨʝʘʛʝʥʪʳ ʥʘʥʦʩʷʪ ʚʨʝʜ ʧʨʠʨʦʜʝ, ʠʭ ʠʩʧʘʨʝʥʠʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʯʝʣʦʚʝʢʘ, 

ʚʳʟʳʚʘʷ ʘʣʣʝʨʛʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʛʜʘ ʵʪʠ ʨʝʘʛʝʥʪʳ ʧʦʧʘʜʘʶʪ ʚ ʟʘʢʨʳʪʳʝ ʧʦʤʝʱʝʥʠʷ ʚʤʝʩʪʝ ʩ 

ʛʨʷʟʴʶ ʥʘ ʦʙʫʚʠ, ʘ ʪʘʢʞʝ ʪʘʢʦʡ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ ʣʝʜʷʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʨʪʠʪ ʵʩʪʝʪʠʯʝʩʢʠʡ 

ʚʠʜ ʛʦʨʦʜʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʣʴʜʘ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ. 

ʇʨʠ ʫʙʦʨʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʩʥʝʛʦʫʙʦʨʦʯʥʳʝ 

ʤʘʰʠʥʳ ʥʘ ʙʘʟʝ bobcat, ʦʜʥʘʢʦ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ ʩ ʧʣʶʩʦʚʦʡ 

ʥʘ ʤʠʥʫʩʦʚʫʶ, ʢʦʛʜʘ ʦʙʨʘʟʫʶʪʩʷ ʣʝʜʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʜʦʨʦʛʝ, ʥʝ ʧʦʜʜʘʶʱʠʝʩʷ ʫʙʦʨʢʝ 

ʦʩʥʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʚʰʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʯʠʩʪʢʠ ʩʥʝʛʘ ʠ ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʛʦ ʢʦʚʰʘ ʩ ʚʠʙʨʠʨʫʶʱʝʡ ʧʣʘʪʬʦʨʤʦʡ: 

1. ʅʝ ʚʨʝʜʠʪ ʧʨʠʨʦʜʝ. ʇʨʠ ʨʘʙʦʪʝ ʢʦʚʰʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʛʝʥʪʳ 

2. ʃʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʚʰ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʧʦʜ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʤʝʡʩʪʚ çɹʝʣʘʨʫʩʴè ʠ çBobcatè 

3. ʕʬʬʝʢʪʠʚʥʦ ʫʙʠʨʘʝʪ ʣʝʜʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʨʦʪʫʘʨʘʭ ʠ ʜʦʨʦʛʘʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʘʢ ʣʶʜʝʡ, ʪʘʢ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

4. ʅʝ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʜʦʨʦʞʥʳʤ ʧʦʢʨʳʪʠʷʤ 

ʊʘʢʞʝ, ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ɼʦʨʦʛʦʚʠʟʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʢʦʚʰʘʤʠ 

2. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʙʦʪʳ, ʛʜʝ ʥʝʠʟʙʝʞʥʳ ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʚʰ. 

ʏʪʦʙʳ ʦʯʠʱʘʪʴ ʜʦʨʦʛʠ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʢʦʚʰʘ ʚʣʘʜʝʪʴ ʢʘʢʠʤʠ-ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʥʘʚʳʢʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʙʳ ʦʪ ʥʘʚʳʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ ʩʥʝʛʦʫʙʦʨʦʯʥʦʡ 

ʪʝʭʥʠʢʠ, ʥʝ ʪʨʝʙʫʝʪʩʷ. ʅʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ 

ʢʦʚʰ. 
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ʈʘʟʙʝʨʝʤ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚʘ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪ 

çʜʚʫʭʯʝʣʶʩʪʥʦʡ ʢʦʚʰè ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ Bobcat. ʊʘʢʦʡ ʢʦʚʰ ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʟʘʜʘʯʝʡ ʫʙʦʨʢʠ ʩʥʝʛʘ ʠ ʣʝʛʢʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ ʠ 

ʧʨʘʢʪʠʯʥʘ. ʊʘʢ ʢʘʢ ʢʦʚʰʠ ʙʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʨʘʟʥʳʤʠ ʧʦ ʨʘʟʤʝʨʫ, ʚʦʟʴʤʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ 987x2030x853 (ʨʠʩ. 1). ʚ ʙʫʜʫʱʝʤ ʢʦʚʰ ʩ ʚʠʙʨʠʨʫʶʱʝʡ ʧʣʠʪʦʡ ʤʦʞʥʦ ʙʫʜʝʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʣʶʙʳʝ ʨʘʟʤʝʨʳ (https://clck.ru/U4PRr). 

 

 

ʈʠʩ. 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭʯʝʣʶʩʪʥʦʛʦ ʢʦʚʰʘ ʩ ʩʘʡʪʘ Bobcat 

 

ʏʪʦʙʳ ʠʤʝʪʴ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʢʦʚʰ, ʧʨʠʚʝʜʝʤ ʠʟʦʙʨʘʞʝʥʠʝ ʩ 

ʪʦʛʦ ʞʝ ʩʘʡʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʪʝʭʥʠʢʠ ʥʘ ʨʠʩʫʥʢʝ 2: 

 

ʈʠʩ. 2. ʀʟʦʙʨʘʞʝʥʠʝ ʢʦʚʰʘ ʥʘ ʩʘʡʪʝ Bobcat 

 

ɺ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʟʷʪ ʚʠʙʨʦʤʦʪʦʨ ɺʉ30-

0020 ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʆʆʆ ɸʢʝʪʦʥ. ɼʘʥʥʳʡ ʚʠʙʨʦʤʦʪʦʨ ʨʘʙʦʪʘʝʪ ʦʪ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʛʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʘʢʢʫʤʫʣʷʪʦʨʫ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3 (3 https://clck.ru/UG2Zj). 
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ʈʠʩ. 3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʨʦʤʦʪʦʨʦʚ 

 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ 

ʪʦʤ ʞʝ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚʠʙʨʦʤʦʪʦʨʦʚ 

 

ʉʭʝʤʘ ʚʠʙʨʦʤʦʪʦʨʦʚ ɺʉ30-0020 ʠ ɺʉ60-0020 ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5: 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʜʣʷ ʚʠʙʨʦʤʦʪʦʨʦʚ ɺʉ30-0020 ʠ ɺʉ60-0020 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʝʧʣʝʥʠʷ ʧʣʠʪʳ ʢ ʢʦʚʰʫ ʚʟʷʪʳ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʝ K0566 

ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʆʆʆ çɸʣʴʪʝʨʚʠʘè. ʀʭ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. ʂʨʝʧʣʝʥʠʝ 

ʧʣʠʪʳ ʯʝʨʝʟ ʛʘʩʠʪʝʣʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʚʠʙʨʘʮʠʠ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʢʦʚʰʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʝʛʦ ʩʣʫʞʙʳ. ʅʝʛʘʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʠʩʢʣʶʯʝʥʠʝ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʣʠʪʫ (https://clck.ru/KZkvD). 
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ʈʠʩ. 6. ɺʠʙʨʦʠʟʦʣʷʪʦʨ K056 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʠʟʦʙʨʘʟʠʤ ʯʝʨʪʝʞ ʢʦʚʰʘ ʩ 

ʚʠʙʨʠʨʫʶʱʝʡ ʧʣʠʪʦʡ ʥʘ ʨʠʩʫʥʢʝ 7. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʜʘʥʥʳʝ 

ʢʦʚʰʠ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʯʪʦ ʫʩʢʦʨʠʪ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʚ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

ʈʠʩ. 7. ʉʭʝʤʘ ʢʦʚʰʘ 1 ʧʣʠʪʘ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʚʳʩʪʫʧʘʤʠ ʜʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ; 2 ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ; 3 ɺʠʙʨʦʤʦʪʦʨʳ; 4 ʟʘʱʠʪʥʳʡ ʢʦʨʦʙ 

 

ʏʝʨʥʳʤ ʮʚʝʪʦʤ ʦʙʚʝʜʝʥʘ ʯʘʩʪʴ ʢʦʥʪʫʨʘ ʢʦʚʰʘ, ʢʦʪʦʨʘʷ ʙʝʨʝʪʩʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʦʨʘʙʦʪʦʢ. ɼʥʦ, ʟʘʰʪʨʠʭʦʚʘʥʥʦʝ ʢʨʘʩʥʳʤ ʧʦʜ ʮʠʬʨʦʡ 1, ʚʳʧʦʣʥʝʥʦ ʠʟ ʮʝʣʴʥʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʠʪʳ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʚʳʩʪʫʧʘʤʠ ʥʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ. ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʢʨʝʧʠʪʩʷ ʢ ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʚʰʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʙʨʦʠʟʦʣʷʪʦʨʦʚ 2, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 
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ʧʦʯʪʠ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʨʘʥʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʠʟʣʠʰʥʠʭ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʦ ʩʥʠʞʘʝʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʢ ʥʘʛʨʫʟʢʘʤ. 

ɺʠʙʨʦʤʦʪʦʨʳ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʧʦʜ ʮʠʬʨʦʡ 3 ʠ ʟʘʰʪʨʠʭʦʚʘʥʥʳʝ ʩʝʪʢʦʡ, ʞʝʩʪʢʦ ʢʨʝʧʷʪʩʷ ʢ 

ʧʣʘʪʬʦʨʤʝ 1, ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʟʥʦʝ ʂʇɼ ʧʝʨʝʜʘʯʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʡ ʦʪ 

ʚʠʙʨʦʤʦʪʦʨʘ ʢ ʧʣʘʪʬʦʨʤʝ. ʄʦʪʦʨʳ ʠ ʛʘʩʠʪʝʣʠ ʟʘʢʨʳʪʳ ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʨʦʙʦʤ 4, 

ʟʘʰʪʨʠʭʦʚʘʥʥʳʤ ʬʠʦʣʝʪʦʚʳʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʩʪʦʨʦʥʥʠʭ 

ʚʝʱʝʩʪʚ, ʩʥʝʛʘ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʚʰʘ.  

ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʚʰ ʦʧʫʩʢʘʝʪʩʷ ʥʘ ʦʯʠʱʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʚʢʣʶʯʘʶʪʩʷ ʚʠʙʨʦʤʦʪʦʨʳ 3. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʣʠʪʫ 1, ʩʣʦʡ 

ʣʝʜʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʫʧʣʦʪʥʝʥʥʦʛʦ ʩʥʝʛʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʫʰʘʝʪʩʷ ʠ ʩʦʩʢʘʙʣʠʚʘʝʪʩʷ 

ʢʦʚʰʦʤ. ʇʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʢʦʚʰʘ, ʩʥʝʛ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʫʪʝʤ ʤʘʥʠʧʫʣʷʮʠʡ 

ʦʧʝʨʘʪʦʨʘ, ʢʘʢ ʧʨʠ ʦʙʳʯʥʦʡ ʦʯʠʩʪʢʝ ʩʥʝʛʘ ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʚʰʦʤ. ʇʨʠ ʚʳʢʣʶʯʝʥʥʳʭ 

ʚʠʙʨʦʤʦʪʦʨʘʭ ʢʦʚʰ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʩʥʝʛʘ, ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, 

ʯʪʦ ʢʦʚʰ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦʜʲʝʤʘ/ʦʧʫʩʢʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʳʭ 

ʫʜʘʨʥʳʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚ ʢʦʚʰʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʚʰʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʧʘʪʝʥʪʥʳʝ ʤʦʜʝʣʠ: ʙʣʠʞʘʡʰʠʝ ï ʵʪʦ çʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʢʘʣʳʚʘʥʠʷ ʩʥʝʞʥʦ-ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʷʭè, ʇʄ ˉ 177201, çʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʢʘʣʳʚʘʥʠʷ ʣʴʜʘè, 

ʇʄ  ̄121265. ʆʜʥʘʢʦ ʧʝʨʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʨʝʜ ʘʩʬʘʣʴʪʦʚʦʤʫ 

ʧʦʢʨʳʪʠʶ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ, ʘ ʚʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʨʫʯʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ [1, 2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʟʥʘʯʠʪʝʣʴʥʦ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʫʜʘʣʝʥʠʝ ʣʝʜʷʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʥʝʛʘ ʥʘ ʪʨʦʪʫʘʨʘʭ ʠ ʜʦʨʦʛʘʭ, ʧʦʟʚʦʣʷʝʪ ʤʝʥʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʠ ʦʯʠʩʪʢʝ ʫʣʠʮ, ʥʝ 

ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʨʝʜʘ ʜʦʨʦʞʥʳʤ ʧʦʢʨʳʪʠʷʤ. 
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ʍʘʨʠʪʦʥʦʚ ʃ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʕʚʘʨʪ ʊ.ɽ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ɸʨʟʘʤʘʩʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 

ʬʠʣʠʘʣ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ, ʛ. ɸʨʟʘʤʘʩ, ʈʦʩʩʠʷ 

 

ʂʆʄʇʔʖʊɽʈʅɸʗ ɺʀɿʋɸʃʀɿɸʎʀʗ ɸʅɸʊʆʄʀʀ ʀ ʌʀɿʀʆʃʆɻʀʀ 

ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʏɽʃʆɺɽʂɸ ʉ ʇʆʄʆʑʔʖ  

ʇʈʆɻʈɸʄʄʅʆɻʆ ʇɸʂɽʊɸ WOLFRAM  MATHEMATICA  

 

ɺʠʟʫʘʣʠʟʘʮʠʷ (ʦʪ ʣʘʪ. visualis ï çʟʨʠʪʝʣʴʥʳʡè) ï ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ (ʣʶʙʦʡ ʘʙʩʪʨʘʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʚ ʚʠʜʝ, ʫʜʦʙʥʦʤ ʜʣʷ 

ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʘʥʘʣʠʟʘ.  

ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ï ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʥʘʛʣʷʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʦʪʦʙʨʘʟʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʨʠʞʠʟʥʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʦʙʰʠʨʥʳʝ 

ʢʘʪʝʛʦʨʠʠ ï ʩʪʨʫʢʪʫʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʥʝʚʨʦʣʦʛʠʠ, ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

(ʅʂʀ). ʊʘʢ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ, ʥʘʧʨʠʤʝʨ, ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʥʪʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʤʝʜʠʮʠʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ï ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ), ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʜʠʬʬʫʟʠʦʥʥʦ-ʪʝʥʟʦʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ɼʊʊ ʠʣʠ ɼʊ-ʄʈʊ), ʧʦʟʠʪʨʦʥʥʦ-

ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ), ʤʝʪʦʜ ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ (ʄɺʇ), ʦʜʥʦʬʦʪʦʥʥʘʷ 

ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʆʌʕʂʊ) ʠ ʪ.ʜ. ʉ ʧʦʤʦʱʴʶ ʩʪʨʫʢʪʫʨʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʫʶʪ, ʥʘʧʨʠʤʝʨ, ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ, ʘ 

ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ï ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ (ʥʘʧʨʠʤʝʨ, 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ɻʝʥʪʠʥʛʪʦʥʘ) [3; 4]. 

ʄʦʟʛ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʝʡʰʠʤ ʦʨʛʘʥʦʤ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʠ ʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ 

ʚʩʝʛʜʘ ʙʳʣʠ ʠʥʪʝʨʝʩʥʳ ʠ ʘʢʪʫʘʣʴʥʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, 

ñComplete Anatomyò, ñTouch Surgeryò, ñZygoteBodyò, òBioDigital Humanò, òAnatomy Learningò, 

ñHuman Anatomy Atlasò, ñEssential Anatomy 5ò ʠ ʜʨ. ɺ ʦʩʥʦʚʥʦʤ, ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʢʦʣʣʝʜʞʝʡ ʠ ʚʫʟʦʚ ʠ ʩʣʫʞʘʪ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʘʪʣʘʩʳ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʩʚʦʶ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʦ. ʅʘʧʨʠʤʝʨ, ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʦ ʦʢʨʘʩʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ 

ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʚ ʫʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʮʚʝʪ, ʟʘʜʘʪʴ ʥʫʞʥʳʡ ʩʪʠʣʴ, ʚʳʚʝʩʪʠ ʥʝ 

ʮʝʣʫʶ ʩʠʩʪʝʤʫ ʠʣʠ ʦʪʜʝʣʴʥʳʡ ʦʨʛʘʥ, ʘ ʢʘʢʫ-ʁʣʠʙʦ ʢʦʥʢʨʝʪʥʫʶ ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʚʭʦʜʷʱʫʶ ʚ ʩʦʩʪʘʚ ʦʨʛʘʥʘ, ʦʪʦʙʨʘʟʠʪʴ ʩʣʦʞʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʠ ʦʨʛʘʥʘʤʠ, ʠ ʪ. ʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ Wolfram Mathematica 12.2. ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ 
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ʰʠʨʦʯʘʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ 

ʩʣʦʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʤʦʞʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ñAnatomicalStructureò ʠ ñAnatomyPlot3Dò ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʩʪʨʦʠʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʚʳʚʦʜʠʪʴ ʠʭ ʚ ʚʠʜʝ ʧʨʦʝʢʮʠʡ ʠʣʠ ʪʨʝʭʤʝʨʥʳʭ 

ʛʨʘʬʠʢʦʚ ʚ ʨʘʟʥʳʭ ʩʪʠʣʷʭ, ʥʘʧʨʠʤʝʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʠʧʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ 

ʨʠʩʫʥʦʢ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʘʪʣʘʩʝ, ʠʣʠ ʞʝ ʚ ʥʦʚʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʪʠʣʝ. 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ï ʦʩʥʦʚʥʦʡ ʦʨʛʘʥ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʤʥʦʛʠʤʠ ʬʫʥʢʮʠʷʤʠ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʭʦʜʴʙʝ ʠ ʙʝʛʫ, ʤʳʰʣʝʥʠʝ ʠ ʪ. ʜ. ɺʠʟʫʘʣʠʟʠʨʫʝʤ ʝʛʦ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ ʚ ʩʪʠʣʝ 

ñXRayò, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ (ʨʠʩ. 1). ʆʯʝʥʴ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʤʦʟʞʝʯʦʢ. ʆʥ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʠ ʚ ʩʦʭʨʘʥʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ. ɺʠʟʫʘʣʠʟʠʨʫʝʤ ʝʛʦ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʚ ʩʪʠʣʝ 

ñDetailedò: ʚʳʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʨʠʩʫʥʦʢ, ʢʘʢ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʘʪʣʘʩʝ, ʥʦ ʩ ʣʠʥʝʡʢʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʫʪʦʯʥʠʪʴ ʨʘʟʤʝʨʳ (ʨʠʩ. 2). 

 

 

 

 

ʈʠʩ. 1. 3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʩʪʠʣʝ 

ñXRayò 

 ʈʠʩ. 2. 3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʟʞʝʯʢʘ ʚ ʩʪʠʣʝ 

ñDetailedò 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʣʦʞʥʳʭ ʤʦʟʛʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʅʘʧʨʠʤʝʨ, ʚʥʫʪʨʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʩʦʦʙʱʘʶʱʠʭʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʣʦʩʪʝʡ, ʥʘʟʳʚʘʝʤʳʭ 

ʞʝʣʫʜʦʯʢʘʤʠ ʤʦʟʛʘ. ɺ ʧʦʣʫʰʘʨʠʷʭ ʠ ʩʪʚʦʣʝ ʤʦʟʛʘ ʯʝʪʳʨʝ ʞʝʣʫʜʦʯʢʘ, ʛʜʝ ʩʝʢʨʝʪʠʨʫʝʪʩʷ 

ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʢʨʫʞʘʝʪ ʛʦʣʦʚʥʦʡ ʠ ʩʧʠʥʥʦʡ ʤʦʟʛ, ʟʘʱʠʱʘʷ ʠʭ ʦʪ 

ʪʨʘʚʤ ʠ ʠʥʬʝʢʮʠʡ [1, ʩ. 20]. ʄʦʟʛʦʚʳʝ ʞʝʣʫʜʦʯʢʠ ʠʤʝʶʪ ʩʣʦʞʥʦʝ ʧʦ ʬʦʨʤʝ ʩʪʨʦʝʥʠʝ, ʦ ʯʝʤ 

ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʛʣʷʜʷ ʥʘ ʠʭ ʜʚʫʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʨʝʟʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʦ ʛʣʷʜʷ 

ʥʘ ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʟʛʘ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʦʮʝʥʠʪʴ ʨʘʟʤʝʨ ʠ ʬʦʨʤʫ 
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ʞʝʣʫʜʦʯʢʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ ʤʦʟʛʝ. ʇʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʫʛʦʣ ʦʙʟʦʨʘ, ʫʛʣʳ ʧʦʢʘʟʘ, ʪʦʯʢʫ ʦʙʟʦʨʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʠ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʟʦʨ ʜʣʷ ʩʬʝʨʳ, ʦʧʠʩʘʥʥʦʡ ʚʦʢʨʫʛ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʨʘʤʢʠ, 

ʙʘʟʦʚʳʡ ʩʪʠʣʴ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʮʚʝʪʘ, ʪʦʥ, ʬʦʥ, 

ʟʝʨʢʘʣʴʥʦʩʪʴ, ʦʩʚʝʱʝʥʠʝ, ʨʘʟʣʠʯʥʳʝ ʦʧʮʠʠ ʨʝʥʜʝʨʠʥʛʘ ʠ ʪ.ʜ. ʆʪʦʙʨʘʟʠʤ ʯʝʪʳʨʝ ʞʝʣʫʜʦʯʢʘ, ʘ 

ʪʘʢʞʝ ʩʚʷʟʳʚʘʶʱʠʝ ʠʭ ʦʪʚʝʨʩʪʠʷ ʠ ʚʦʜʦʧʨʦʚʦʜ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʪʠʣʝ (ʟʦʣʦʪʠʩʪʳʤʠ ʩ 

ʵʬʬʝʢʪʦʤ ʟʝʨʢʘʣʴʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʠʝʤ) ʚʥʫʪʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʨʠʩ. 3). ɼʣʷ ʧʦʥʷʪʥʦʩʪʠ 

ʤʦʞʥʦ ʠʭ ʧʦʜʧʠʩʘʪʴ, ʟʘʜʘʚ ʮʚʝʪ ʠ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʩʪʨʝʣʦʢ ʠ ʩʘʤʠʭ ʧʦʜʧʠʩʝʡ. 

 

ʈʠʩ. 3. ʊʨʝʭʤʝʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʞʝʣʫʜʦʯʢʦʚ ʤʦʟʛʘ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʪʠʣʝ 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʣʠʤʙʠʯʝʩʢʘ ̫

ʩʠʩʪʝʤʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʢʦʣʴʮʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʛʣʫʙʠʥʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʯʝʥʴ ʩʣʦʞʥʳ. ʃʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʦʙʨʘʟʫʝʪ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʝʛʦ ʫʯʘʩʪʢʘʤʠ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʚ 

ʨʝʛʫʣʷʮʠʠ ʥʘʩʪʨʦʝʥʠʷ, ʦʪʚʝʯʘʝʪ ʟʘ ʚʦʩʧʨʠʷʪʠʝ ʵʤʦʮʠʡ ʠ ʦʪʚʝʪ ʥʘ ʥʠʭ [1, ʩ. 26-27]. ɺʘʞʥʝʡʰʝʡ 

ʩʪʨʫʢʪʫʨʦʡ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʠʥʜʘʣʠʥʘ (ʘʤʠʛʜʘʣʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʷʜʨʦ ï ʩʢʦʧʣʝʥʠʝ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ). ɺ ʤʦʟʛʝ ʜʚʝ ʤʠʥʜʘʣʠʥʳ ï ʧʦ ʦʜʥʦʡ ʚ 

ʢʘʞʜʦʤ ʧʦʣʫʰʘʨʠʠ. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʚʦʩʧʨʠʷʪʠʠ ʵʤʦʮʠʡ, ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ. ɺʠʟʫʘʣʠʟʠʨʫʝʤ ʧʨʘʚʫʶ ʤʠʥʜʘʣʠʥʫ, ʦʢʨʘʩʠʚ ʝʝ ʚ 

ʢʨʘʩʥʳʡ ʮʚʝʪ ʠ ʦʪʦʙʨʘʟʠʚ ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʤʦʟʛʘ ʚʥʫʪʨʠ ʛʦʣʦʚʳ (ʨʠʩ. 4). 

ʂʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʘʰʘ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ï ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʟʛʦʤ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ 
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ʫʤʝʥʴʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʪʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʞʥʳʭ ʩʚʷʟʝʡ ʤʠʥʜʘʣʠʥʳ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʛʨʘʬ (ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʝʛʦ ʫʟʣʳ ʧʦʷʚʣʷʝʪʩʷ ʥʘʟʚʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ) (ʨʠʩ. 5). 

ɺʳʜʝʣʝʥʳ ʮʚʝʪʘʤʠ ʥʘ ʥʝʤ ʠʤʝʥʥʦ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʝʪʣʠ). 

 

  
ʈʠʩ. 4. ɺʠʟʫʘʣʠʟʘʮʠʷ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʷʜʨʘ ʚ 

ʦʢʨʫʞʝʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʦʣʦʚʳ 
ʈʠʩ. 5. ɻʨʘʬ, ʦʪʨʘʞʘʶʱʠʡ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ 

ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ 

 

ʉ ʧʦʤʦʱʴʶ Wolfram Mathematica ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʫʶ, ʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ, ʯʝʛʦ ʚʦʚʩʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʊʘʢ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ çAnatomicalFunctionalConceptè ʚʦʟʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʳʩʰʫʶ 

ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʟʛʘ ʠ ʚʳʚʦʜʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʝʛʦ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ [2, ʩ. 56]. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʄʈʊ (ʬ-ʄʈʊ). ɺʳʚʦʜ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʢʘʢ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩʨʝʟʦʚ ʤʦʟʛʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʢʦʣʣʘʞʘ, ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ ʠʣʠ ʘʥʠʤʘʮʠʠ. 

ʉʦʟʜʘʜʠʤ ʢʦʣʣʘʞ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʟʛʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʳʪʘʥʠʠ 

ʵʤʦʮʠʡ, ʢʦʤʙʠʥʠʨʫʷ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʟʛʘ ʩʧʝʨʝʜʠ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʝʛʦ ʢʦʨʦʥʘʣʴʥʳʭ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʩʘʛʠʪʪʘʣʴʥʳʭ ʩʨʝʟʦʚ (ʨʠʩ. 6).  

ʊʝʧʝʨʴ, ʛʣʷʜʷ ʥʘ ʢʘʨʪʳ ʢʦʛʥʠʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ 

ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ (ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ ʤʠʥʜʘʣʠʥʳ ʥʘʭʦʜʷʪʩʷ ʨʷʜʦʤ ʩ ʮʝʥʪʨʦʤ ʤʦʟʛʘ) ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʤʦʮʠʡ ʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʥʠʭ, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʨʘʟ ʚ ʟʦʥʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʉʦʟʜʘʜʠʤ ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʟʛʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʤʦʮʠʷʤʠ, ʠ ʦʙʲʝʜʠʥʠʤ ʝʛʦ ʚʤʝʩʪʝ ʩ ʤʦʜʝʣʴʶ ʤʦʟʛʘ, ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ 

(ʨʠʩ. 4) ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ (ʤʠʥʜʘʣʝʚʠʜʥʦʝ ʪʝʣʦ ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʧʨʘʚʦʝ 

ʧʦʣʫʰʘʨʠʝ ʤʦʟʛʘ ʧʦʢʘʟʘʥʦ ʟʜʝʩʴ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ) (ʨʠʩ. 7). 
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ʈʠʩ. 6. ʂʦʣʣʘʞ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ 
ʈʠʩ. 7. ʅʘʥʝʩʝʥʠʝ ʢʘʨʪʳ ʢʦʛʥʠʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʤʦʟʛʘ 
 

 

ʊʝʧʝʨʴ ʪʦʯʥʦ ʟʘʤʝʪʥʦ, ʯʪʦ ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʡ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ 

ʩ ʦʙʣʘʩʪʴʶ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ Wolfram Mathematica ʤʦʞʥʦ 

ʦʯʝʥʴ ʛʠʙʢʦ ʠ ʧʦʜʨʦʙʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʘʥʘʪʦʤʠʯʝʩʢʠʝ (ʩʪʨʫʢʪʫʨʥʳʝ) ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

(ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ) ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʜʘʞʝ ʚʳʩʰʫʶ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ), 

ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʣʦʞʥʝʡʰʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʬʦʨʤʣʷʪʴ ʚʳʚʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʘʢʦʤʫ-ʪʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʣʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʪʠʣʝ, ʦʙʲʝʜʠʥʷʪʴ 

ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʩʪʨʫʢʪʫʨ, ʧʨʦʷʚʣʷʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʣʫʯʘʝ. 
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ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ, ʛ. ɽʣʝʮ, ʈʦʩʩʠʷ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʕʂʆʅʆʄʀʂɽ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝʣʠʪʴ ʠ ʦʧʠʩʘʪʴ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʷʟʠ, ʧʦʤʦʛʘʝʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʘʥʘʣʦʛʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʙʲʝʢʪ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩ ʫʯʝʪʦʤ ʥʝʠʟʙʝʞʥʦʡ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʆʙʲʝʢʪ, 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʡ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʠʟʫʯʘʝʪʩʷ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʯʝʨʝʟ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʨʫʛʦʛʦ, 

ʧʦʜʦʙʥʦʛʦ ʝʤʫ ʠ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʛʦ ï ʤʦʜʝʣʠ. ʇʦ ʩʚʦʡʩʪʚʘʤ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʩʫʜʠʪʴ ʦ ʩʚʦʡʩʪʚʘʭ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘè [1, ʩ. 6]. 

çʃʶʙʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʫʧʨʦʱʝʥʠʠ, ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʘʣʴʥʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʳʤ ʦʧʠʩʘʥʠʝʤ. ʆʪʩʶʜʘ ʠ ʚʳʪʝʢʘʝʪ ʥʝʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʟʘʤʝʥʝ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʴʶ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚè [3, c. 178]. 

ʂ ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʜʝʢʚʘʪʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ, ʧʦʪʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ. 

çɸʜʝʢʚʘʪʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷè. ʕʢʦʥʦʤʠʯʥʦʩʪʴ 

ʤʦʜʝʣʠ ï ɻ ʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʇʦʜ 

ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʦʝ 

ʩʦʚʧʘʜʝʥʠʝ ʨʝʘʣʴʥʳʭ ʠ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʤʦʜʝʣʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʦʣʫʯʘʝʤʦʡ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪ ʚʝʨʙʘʣʴʥʦʝ, ʛʨʘʬʠʯʝʩʢʦʝ, 

ʥʘʪʫʨʘʣʴʥʦʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʠʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʝʨʙʘʣʴʥʳʤʠ ʥʘʟʳʚʘʶʪ ʪʝ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʧʨʦʩʪʦʝ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʦʨʠʛʠʥʘʣʘ. ʂ ʛʨʘʬʠʯʝʩʢʠʤ ʦʪʥʦʩʷʪʩʷ ʤʦʜʝʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʦʨʠʛʠʥʘʣʘ 

ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ ʧʦʜʦʙʠʝʤ, ʪʦ ʝʩʪʴ ʤʘʢʝʪʦʤ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 
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ʄʠʮʝʣʴ ɸ.ɸ. ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʜʝʣʝʡ: çʇʦ 

ʭʘʨʘʢʪʝʨʫ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ: ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ; ʧʦ ʦʙʱʝʤʫ ʮʝʣʝʚʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ: ʧʨʠʢʣʘʜʥʳʝ ʠ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ; ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ: 

ʠʤʠʪʘʮʠʦʥʥʳʝ, ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ, ʪʨʝʥʜʦʚʳʝ, ʙʘʣʘʥʩʦʚʳʝ ʠ ʪ. ʜ.è [2]. 

çʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʝʩʪʴ ʵʪʘʧʦʚ: ʧʦʩʪʘʥʦʚʢʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʠ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ; ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ; 

ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝè [2]. 

ʇʦʩʪʘʥʦʚʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʠ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. çʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʪʨʝʙʫʝʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ, ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʠ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ, ʦʙʲʷʩʥʷʶʱʠʝ ʧʦʚʝʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʙʲʝʢʪʘè [2]. 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. çʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ 

ʚʳʷʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʚʠʜʝ ʢʦʥʢʨʝʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʥʝʨʘʚʝʥʩʪʚʦ, 

ʫʨʘʚʥʝʥʠʝ ʠ ʜʨ.). ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʪʨʦʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʤʦʜʝʣʝʡ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʙʫʜʝʪ ʚʳʜʝʣʷʪʴ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʩʪʦʨʦʥʳ ʦʙʲʝʢʪʘ, ʘ ʜʨʫʛʠʝ 

ʩʪʦʨʦʥʳ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦè [2]. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ. çʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʳʷʚʣʷʶʪʩʷ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ ʠ 

ʝʝ ʨʝʰʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʩʥʷʝʪʩʷ, ʝʜʠʥʩʪʚʝʥʥʦ ʣʠ ʨʝʰʝʥʠʝ, ʢʘʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ 

ʨʝʰʝʥʠʝ ʠ ʪ. ʜ.è [2]. 

ʇʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. çɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ. ʇʨʠ ʩʠʩʪʝʤʥʦʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʜʥʠʭ ʤʦʜʝʣʝʡ ʩʣʫʞʘʪ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʜʨʫʛʠʭè [2]. 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ. çʕʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʦʚ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ. ʆʙʳʯʥʦ ʨʘʩʯʝʪʳ ʧʨʠ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʦʩʷʪ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʜʣʷ ʤʥʦʛʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤè [2]. 

ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. çʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʝʰʘʝʪʩʷ 

ʚʘʞʥʝʡʰʠʡ ʚʦʧʨʦʩ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʧʦʣʥʦʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʠʭ 

ʢʘʢ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʮʝʣʷʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʜʝʣʠ. ʇʦʵʪʦʤʫ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʧʦ ʪʝʤ ʩʚʦʡʩʪʚʘʤ, 

ʢʦʪʦʨʳʝ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʫʱʝʩʪʚʝʥʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯè [2, ʩ. 7-8]. 

ʕʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʩʚʷʟʠ, ʥʘ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʦʩʠʪ ʣʠ ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʠʣʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʨʦʝʥʠʶ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʤʦʜʝʣʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʥʘ.   

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʠ ʠʟʫʯʝʥʠʝ ʪʨʝʥʜʘ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʊʨʝʥʜ ʚ ʵʢʦʥʦʤʠʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ 



 XXIII  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

58 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʛʜʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʮʝʥ ʠʣʠ ʟʥʘʯʝʥʠʡ 

ʠʥʜʝʢʩʦʚ. ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʪʨʝʥʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ï ɻ ʪʦ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʩʛʣʘʞʠʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʢʘʢ ʜʣʷ ʦʮʝʥʢʠ ʪʨʝʥʜʘ, ʪʘʢ ʠ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ʄʝʪʦʜ ʚʟʚʝʰʝʥʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ (WMA) ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ 

ʤʝʪʦʜʘ ʧʨʦʩʪʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ʉʫʪʴ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʙʦʣʴʰʝʛʦ ʚʝʩʘ ʜʣʷ ʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʤʝʥʴʰʝʛʦ ï ʜʣʷ ʙʦʣʝʝ ʩʪʘʨʳʭ. ɺ ʨʘʙʦʪʝ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʠ ʫʜʦʙʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʝʚʘʣʠʨʫʶʱʝʛʦ ʪʨʝʥʜʘ ʥʘ ʨʳʥʢʝ. ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

7-!  
В  ṋ 

В
, 

 

ʛʜʝ 0 ï ʮʝʥʘ ʘʢʪʠʚʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʝʨʠʦʜʝ, 7 ï ʫʜʝʣʴʥʳʡ ʚʝʩ. 
 

ʊʘʙʣʠʮʘ 1. 

ʎʝʥʘ ʘʢʪʠʚʘ 

 

ɼʘʪʘ 1 ʷʥʚʘʨʷ 2 ʷʥʚʘʨʷ 3 ʷʥʚʘʨ ̫ 4 ʷʥʚʘʨʷ 5 ʷʥʚʘʨʷ 6 ʷʥʚʘʨʷ 7 ʷʥʚʘʨʷ 

ʎʝʥʘ  105 106 108 109 111 114 116 
 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʚʟʚʝʰʝʥʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 

ʧʝʨʠʦʜʦʚ. 

 

7-!  
χ ṋ ρρφφ ṋ ρρτυ ṋ ρρρτ ṋ ρπωσ ṋ ρπψς ṋ ρπφρ ṋ ρπυ

χ φ υ τ σ ς ρ
ρρρȢχ 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʧʨʦʩʪʫʶ ʩʨʝʜʥʶʶ (SMA): 

 

3-! 
ρρφρρτρρρρπωρπψρπφρπυ

χ
ρπωȢω 

 

ɿʥʘʯʝʥʠʝ WMA ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʝ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʪʨʝʥʜʘ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʟʥʘʯʝʥʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʘʷ ʨʝʘʢʮʠʷ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʧʦʩʣʝʜʥʠʝ 

ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʡ ʮʝʥʳ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʘʧʘʟʜʳʚʘʥʠʝ ʧʨʠ ʚʭʦʜʝ ʚ ʪʨʝʥʜ ʠ 

ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ; ʩʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʣʦʞʥʦʛʦ ʩʠʛʥʘʣʘ; ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʧʦʟʠʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʝ. 

ʄʝʪʦʜ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ (EMA) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʯʘʩʪʥʳʡ 

ʩʣʫʯʘʡ ʚʟʚʝʰʝʥʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ 

ʛʠʙʢʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʮʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠ ʧʨʘʢʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʝʛʦ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʫʩʨʝʜʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʳʥʦʯʥʳʡ ʰʫʤ ʚ ʦʪʦʙʨʘʞʝʥʠʠ 

ʛʨʘʬʠʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ EMA ʧʨʠʜʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʌʦʨʤʫʣʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

%-!  ɻ ṋ 0 ρ  ɻṋ %-!ȟ 
 

 ʛʜʝ ɻ   ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʪʨʘʞʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʩʪʘʨʝʥʠʷ ʧʨʦʰʣʳʭ ʜʘʥʥʳʭ (. ï 

ʠʥʪʝʨʚʘʣ ʩʛʣʘʞʠʚʘʥʠʷ), 0 ï ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ Ô, %-!  ï 

ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ Ô ρ. 

 

ʊʘʙʣʠʮʘ 2. 

ɼʘʥʥʳʝ ʦ ʮʝʥʝ ʘʢʮʠʡ ʢʦʤʧʘʥʠʠ 

 

ɼʘʪʘ 1ʦʢʪʷʙʨʷ 2 ʦʢʪʷʙʨʷ 3 ʦʢʪʷʙʨʷ 4 ʦʢʪʷʙʨʷ 5 ʦʢʪʷʙʨʷ 6 ʦʢʪʷʙʨʷ 

ʉʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ P 
4.5 7.2 6.7 4.3 5.4 6.1 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʟʘ 6 

ʦʢʪʷʙʨʷ. 

ʇʫʩʪʴ ʠʥʪʝʨʚʘʣ ʩʛʣʘʞʠʚʘʥʠʷ ʨʘʚʝʥ 5, ʪʦʛʜʘ ‌  πȢσȢ 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʦʝ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ: 

 

3-! 
υȢτ τȢσ φȢχ χȢς τȢυ

υ
υȢφ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʟʘ 6 ʦʢʪʷʙʨʷ ʨʘʚʥʦ: 

 

%-!πȢσ ṋ φȢρ ρ πȢσṋ υȢφ υȢψ 

 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ EMA ʦʪʩʣʝʞʠʚʘʝʪ ʜʠʥʘʤʠʢʫ ʨʳʥʢʘ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ 

SMA ʠ WMA, ʪʘʢ ʢʘʢ ʦʪʜʘʝʪ ʧʨʠʦʨʠʪʝʪ ʩʚʝʞʠʤ ʜʘʥʥʳʤ ʠ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ 

ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʪʘʨʳʭ ʜʘʥʥʳʭ. 

EMA ʦʙʣʘʜʘʝʪ ʧʣʶʩʘʤʠ ʠ ʤʠʥʫʩʘʤʠ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʝʪʦʜ. ʂ ʧʣʶʩʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʠ ʧʦʥʷʪʥʦʩʪʴ ʤʝʪʦʜʘ, ʧʦʚʳʰʝʥʥʫʶ ʪʦʯʥʦʩʪʴ, ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʥʜʝʥʮʠʠ. ʄʠʥʫʩʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ, 

ʥʘʣʠʯʠʝ ʣʦʞʥʳʭ ʩʠʛʥʘʣʦʚ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʤ ʨʳʥʢʝ. 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʤʝʪʦʜʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʪʨʝʥʜʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʚ 

ʩʨʝʜʥʝʤ ʥʘʠʤʝʥʝʝ ʫʢʣʦʥʷʝʪʩʷ ʦʪ ʤʘʩʩʠʚʘ ʪʦʯʝʢ, ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʳʤ ʨʷʜʦʤ. ʋʨʘʚʥʝʥʠʝ 

ʧʨʷʤʦʡ ʠʤʝʝʪ ʚʠʜ Ø ÁÔÂ, ʛʜʝ Á ʠ Â ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. ʌʦʨʤʫʣʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a ʠ b ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

jÁȟÂ  ÁÔ Â  Ø  O ÍÉÎ 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ j ʧʨʠʥʠʤʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʚʝʣʠʯʠʥʳ Á ʠ Â ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

ừ
Ử
Ừ

Ử
ứ Á Ô  ÂÎ Ø

Á Ô Â Ô  ÔØ

  

 

 

ʊʘʙʣʠʮʘ 3 

ʈʘʩʯʝʪʥʘʷ ʪʘʙʣʠʮʘ 

 

ti xi ti ṋ xi  t2i 

1 8 8 1 

2 5 10 4 

3 6 18 9 

4 9 36 16 

5 10 50 25 

Ɇ = 15 Ɇ = 38 Ɇ = 122 Ɇ = 55 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʪʨʝʥʜʘ ʜʣʷ 6 ʜʥʷ. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 
 

ρυÁυÂ σψ
υυÁρυ Â ρςς

 

 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ a = 0.8, b = 5.2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʪʨʝʥʜʘ ʠʤʝʝʪ ʚʠʜ: 
 

Ø πȢψÔυȢς 
 

ʊʘʢ, ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʪ: 

Æ πȢψ ṋ φ υȢς ρπ 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʩʢʦʣʴʟʷʱʝʡ ʩʨʝʜʥʝʡ ʠʣʠ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ EMA ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʧʨʦʛʥʦʟʦʚ. 
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ʏʝʨʥʷʚʩʢʘʷ ɸ.ʕ., ɽʭʣʘʢʦʚ ʖ.ʇ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ 

ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 

ʂʈʀʊɽʈʀʀ ʇʈʀʆʈʀʊɽɿɸʎʀʀ ʊʈɽɹʆɺɸʅʀʁ  

ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʇʈʆɼʋʂʊɸ 

 

ʅʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʫʱʝʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʩʪʘʥʦʚʢʝ ʧʨʠʦʨʠʪʝʪʦʚ ʪʨʝʙʦʚʘʥʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠ ʮʝʥʥʳʝ ʜʣʷ ʙʠʟʥʝʩʘ ʪʨʝʙʦʚʘʥʠʷ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʚ ʩʪʘʥʜʘʨʪʘʭ ʥʘ çʇʨʦʛʨʘʤʤʥʫʶ ʠʥʞʝʥʝʨʠʶè [1], ʪʘʢ ʠ ʚ ʨʷʜʝ ʤʦʥʦʛʨʘʬʠʡ 

[2; 3]. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʩʣʦʞʥʝʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ 

ʠʤʝʥʥʦ ʩʯʠʪʘʪʴ ñʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤò ʪʨʝʙʦʚʘʥʠʝʤ. ʅʘ ʵʪʦ ʤʦʛʫʪ ʚʣʠʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʪʝʢʩʪʘ 

ʧʨʦʝʢʪʘ ʠ ʪʘʢ ʞʝ ʤʥʦʞʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ çʚʘʞʥʦʩʪʠè. ɺ 

ʧʨʦʮʝʩʩʝ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ: ʘʥʘʣʠʪʠʢ, ʤʝʥʝʜʞʝʨ ʠ/ʠʣʠ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʟʘʢʘʟʯʠʢʘ. ʆʮʝʥʢʘ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʩʫʙʲʝʢʪʠʚʥʦ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʦʮʝʥʱʠʢʘ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʫʜʘʯʥʳʤ, 

ʪʘʢ ʠ ʥʝʫʜʘʯʥʳʤ.  ʉʣʦʞʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʪʨʝʙʦʚʘʥʠʷ ʠ ʠʭ ʧʨʠʦʨʠʪʝʪʳ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʦʚʳʤʠ ʧʦʞʝʣʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ, ʘ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʨʷʜ ʧʦʜʭʦʜʦʚ ʢ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ, 

ʦʜʥʘʢʦ ʚʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʥʠʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʷʚʣʷʝʪʩʷ çʮʝʥʥʦʩʪʴ ʜʣʷ 

ʙʠʟʥʝʩʘè, ʧʨʠ ʜʚʫʭ ʢʨʠʪʝʨʠʷʭ ï çʚʘʞʥʦʩʪʴ ʠ ʩʨʦʯʥʦʩʪʴè, ʧʨʠ ʪʨʝʭ ï çʮʝʥʥʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ, 

ʨʠʩʢè [3], ʧʨʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʤ ʧʦʜʭʦʜʝ, ʧʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ï ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ, ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʪ. ʜ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʘʞʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʠʦʨʠʪʝʪʦʚ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʳʪʘ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʊʘʙʣʠʮʘ 1  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʰʢʘʣʘ 

ɹʠʟʥʝʩ-ʮʝʥʥʦʩʪʴ ʎʝʥʥʦʩʪʴ ʜʣʷ ʙʠʟʥʝʩʘ (ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ) ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʠ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ ʠ ʟʘʢʘʟʯʠʢʘ. 

ʇʦʨʷʜʢʦʚʘʷ ʠʣʠ 

ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʋʨʦʚʝʥʴ ʨʠʩʢʘ ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʣʠ 

ʢʘʯʝʩʪʚʘ, ʧʨʝʚʳʰʝʥʠʷ ʟʘʪʨʘʪ ʠʣʠ ʩʨʦʢʦʚ. 

ʀʥʪʝʨʚʘʣʴʥʘʷ 

ʉʪʦʠʤʦʩʪʴ ʉʫʤʤʘʨʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʪʨʝʙʦʚʘʥʠʷ. 

ɸʙʩʦʣʶʪʥʘʷ ʩ 

ʧʝʨʝʚʦʜʦʤ ʚ ʰʢʘʣʫ 

ʦʪʥʦʰʝʥʠʡ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʰʢʘʣʘ 

ɺʦʣʘʪʠʣʴʥʦʩʪʴ 

ʪʨʝʙʦʚʘʥʠʡ 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʠ 

ʦʯʝʨʝʜʥʦʡ ʠʪʝʨʘʮʠʠ (ʩʧʨʠʥʪʘ) ʠʟ-ʟʘ ʥʝʟʨʝʣʦʩʪʠ 

ʟʘʢʘʟʯʠʢʘ, ʩʣʘʙʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ(ʠʣʠ) 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʟʘʢʘʟʯʠʢʘ. 

ʀʥʪʝʨʚʘʣʴʥʘʷ 

ʊʨʫʜʦʟʘʪʨʘʪʳ ʋʩʠʣʠʷ ʢʦʤʘʥʜʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʪʨʝʙʦʚʘʥʠʷ ʚ 

ʯʝʣʦʚʝʢʦ-ʜʥʷʭ /ʯʘʩʘʭ (ʤʠʥʠʤʘʣʴʥʳʝ-

ʤʘʢʩʠʤʘʣʴʥʳʝ). 

ɸʙʩʦʣʶʪʥʘʷ ʩ 

ʧʝʨʝʚʦʜʦʤ ʚ ʰʢʘʣʫ 

ʦʪʥʦʰʝʥʠʡ 

ʉʣʦʞʥʦʩʪʴ ɼʦʩʪʘʪʦʯʥʦʩʪʴ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷ. 

ʇʦʨʷʜʢʦʚʘʷ ʠʣʠ 

ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʉʨʦʯʥʦʩʪʴ ʆʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ - ʧʦʪʨʝʙʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ. 

ʇʦʨʷʜʢʦʚʘʷ ʠʣʠ 

ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʋʥʠʢʘʣʴʥʦʩʪʴ, ʪʨʝʙʫʶʱʘʷ ʨʝʛʠʩʪʨʘʮʠʠ ʘʚʪʦʨʩʢʦʛʦ 

ʠ/ʠʣʠ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ. 

ʇʦʨʷʜʢʦʚʘʷ ʠʣʠ 

ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʂʨʠʪʠʯʥʦʩʪʴ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʩʨʳʚʘ 

ʩʨʦʢʦʚ   

ʇʦʪʝʨʠ ʢʦʤʘʥʜʳ ʦʪ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʷ. 

ʇʦʨʷʜʢʦʚʘʷ ʠʣʠ 

ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʉʚʷʟʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ ʧʨʷʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ɸʙʩʦʣʶʪʥʘʷ ʩ 

ʧʝʨʝʚʦʜʦʤ ʚ ʰʢʘʣʫ 

ʦʪʥʦʰʝʥʠʡ 

ʆʭʚʘʪ ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ (ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ 

ʧʨʦʮʝʥʪʳ). 

ɸʙʩʦʣʶʪʥʘʷ ʩ 

ʧʝʨʝʚʦʜʦʤ ʚ ʰʢʘʣʫ 

ʦʪʥʦʰʝʥʠʡ 

 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʢʨʠʪʝʨʠʝʚ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʧʦʣʥʦʪʫ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʫʪ ʧʦʣʝʟʥʘ ʤʝʥʝʜʞʝʨʘʤ ʀʊ-ʧʨʦʝʢʪʦʚ ʧʨʠ 

ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʦʯʝʨʝʜʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʘʤ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʤʝʪʦʜ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ, ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʰʢʘʣʘ ʧʨʠʦʨʠʪʝʪʦʚ, ʤʝʪʦʜ 

MoSCoW, ʤʝʪʦʜ 100 ʜʦʣʣʘʨʦʚ, ʤʝʪʦʜ Quality Function Deployment (ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ 

ʬʫʥʢʮʠʡ ʢʘʯʝʩʪʚʘ), ʤʦʜʝʣʴ ʂʘʥʦ, RICE (ʤʝʪʦʜ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʛʠʧʦʪʝʟ), ʤʝʪʦʜ Theme scoring 

(ʦʮʝʥʢʘ ʪʝʤ) [3; 5]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʪʨʝʙʦʚʘʥʠʷ ʚ ʪʝʢʫʱʝʤ ʠʥʪʝʨʚʘʣʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʛʨʫʧʧʦʚʦʛʦ ʚʳʙʦʨʘ: 

 

DM = (T, K, Z, P/ S, R) 

ʇʫʩʪʴ ʟʘʜʘʥʦ: 

T ï ʤʥʦʞʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʘʪʴ ʨʝʘʣʠʟʦʚʘʥʳ 

ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʩʧʨʠʥʪʘ); 

U ï ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ; 

Kð ʤʥʦʞʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ; 

Z ï ʤʥʦʞʝʩʪʚʦ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʦʮʝʥʢʠ ʢʨʠʪʝʨʠʝʚ; 

P ï ʧʨʘʚʠʣʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʠʦʨʠʪʝʪʘ ʪʨʝʙʦʚʘʥʠʷ.  

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ: 

S ï ʤʥʦʞʝʩʪʚʦ ʦʮʝʥʦʢ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʢʘʞʜʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ; 
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R ï ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʠʩʪʦʨʠʠ), ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʄʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʛʫʪ 

ʙʳʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʣʠʙʦ ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ï ʢʦʛʜʘ 

ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʷ ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʠʩʭʦʜʥʦʛʦ. ɺʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ - ʢʦʛʜʘ ʠʩʧʦʣʥʝʥʠʝ ʟʘʚʠʩʷʱʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʧʦ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʢʨʠʪʝʨʠʝʚ, ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣʘʭ: ʘʙʩʦʣʶʪʥʦʡ, ʧʦʨʷʜʢʦʚʦʡ, ʦʪʥʦʰʝʥʠʡ, 

ʠʥʪʝʨʚʘʣʦʚ [4]. ɺ ʘʙʩʦʣʶʪʥʦʡ ʰʢʘʣʝ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʨʝʥʠʷ ʚʘʞʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʯʠʩʣʘ, ʦʪʨʘʞʘʶʱʠʝ ʘʙʩʦʣʶʪʥʦʝ ʩʚʦʡʩʪʚʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʨʠʪʝʨʠʶ, ʥʘʧʨʠʤʝʨ 

çʪʨʫʜʦʟʘʪʨʘʪʳè ʨʘʚʥʳ 45 ʯʝʣʦʚʝʢʦ-ʯʘʩʘʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʦʮʝʥʢʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʬʠʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥʘʭ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʮʝʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʣʠʙʦ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ. 

 ʇʦʨʷʜʢʦʚʘʷ ʰʢʘʣʘ (ʨʘʥʛʦʚʘʷ ʰʢʘʣʘ) ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʚʘʞʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʯʝʨʝʜʥʦʡ ʠʪʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ: 

ʚʳʩʦʢʘʷ ʚʘʞʥʦʩʪʴ ï 1, ʩʨʝʜʥʷʷ ʚʘʞʥʦʩʪʴ ï 2, ʥʠʟʢʘʷ ʚʘʞʥʦʩʪʴ ï 3). ɽʩʣʠ ʤʝʞʜʫ ʨʷʜʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʦʪʥʦʰʝʥʠʷ ʙʝʟʨʘʟʣʠʯʠʷ, ʪʦ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʟʥʘʯʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʝ ʨʘʥʛʠ, ʨʘʚʥʳʝ ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʨʘʥʛʦʚ (2+3=2,5). ʐʢʘʣʘ ʦʪʥʦʰʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʝʡ ʪʨʝʙʦʚʘʥʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʪʦʙʨʘʞʘʪʴ ʩʪʝʧʝʥʴ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʜʥʦʛʦ ʩʨʘʚʥʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʝʨʝʜ ʜʨʫʛʠʤ ʥʝʢʦʪʦʨʳʤ ʯʠʩʣʦʤ.  

ʇʝʨʝʚʦʜ ʦʮʝʥʦʢ ʚ ʘʙʩʦʣʶʪʥʳʭ ʰʢʘʣʘʭ ʚ ʰʢʘʣʫ ʦʪʥʦʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʧʨʘʚʠʣʫ:  

ï ʝʩʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʨʝʙʦʚʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʦʮʝʥʢʠ, ʪʦ 

 4=  , ʛʜʝ i=1,n;  

ï ʝʩʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʨʝʙʦʚʘʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʦʮʝʥʢʠ, ʪʦ 

 4=  , ʛʜʝ i=1,n.  

ʇʨʠʤʝʨ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ çʪʨʫʜʦʟʘʪʨʘʪʳè: 4= 45 ʯʝʣ.-ʯʘʩ., 4=30 

ʯʝʣ.-ʯʘʩ., ʝʩʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʨʝʙʦʚʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʪʨʫʜʦʟʘʪʨʘʪ, ʪʦʛʜʘ ʦʪʥʦʰʝʥʠʝ  = 0.66,  ʨʘʥʛ Ὕ=1,  ʨʘʥʛ Ὕ= 0.66. 

ʐʢʘʣʘ ʠʥʪʝʨʚʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʢʘʞʜʦʤʫ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ (ʙʘʣʣʳ) ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚ 

ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʦʢ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʛʨʘʜʘʮʠʷ ʰʢʘʣʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ: çʚʳʩʦʢʘʷïʥʠʟʢʘʷè; çʚʳʩʦʢʘʷ-ʩʨʝʜʥʷʷ-ʥʠʟʢʘʷè; çʦʯʝʥʴ ʚʳʩʦʢʘʷ- 

ʚʳʩʦʢʘ-̫ʩʨʝʜʥʷ-̫ʥʠʟʢʘʷ-ʦʯʝʥʴ ʥʠʟʢʘʷè; çʥʝʩʫʱʝʩʪʚʝʥʥʘʷ-ʥʠʟʢʘʷ-ʫʤʝʨʝʥʥʘʷ-ʩʨʝʜʥʷ̫-ʚʳʩʦʢʘʷ 

-ʦʯʝʥʴ ʚʳʩʦʢʘʷè. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʚʳʙʠʨʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ [0-1], [0-10]. ʇʨʠʤʝʨ 

ʪʘʢʦʡ ʰʢʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

 



 XXIII  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

64 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʤʝʨ ʰʢʘʣʳ ʠʥʪʝʨʚʘʣʦʚ 

 

ɿʥʘʯʝʥʠʝ ʆʮʝʥʢʠ 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʆʯʝʥʴ ʚʳʩʦʢʘʷ ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ ʅʠʟʢʘʷ ʆʯʝʥʴ ʥʠʟʢʘʷ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ 1-0,8 0,8-0,64 0,64-0,37 0,37-0,2 0,2-0,0 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʤʝʪʦʜʘ MoSCoW [3], ʧʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʠʦʨʠʪʝʪʘ ʪʨʝʙʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʚʘʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʚ ʯʝʪʳʨʝ ʛʨʫʧʧʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʧʨʘʚʠʣʘ: 

ï ɽʉʃʀ 0,8 < P <1, ʪʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. 

ï ɽʉʃʀ 0,64 < P < 0,8, ʪʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʨʘʟʫ, ʧʦʩʣʝ çʦʯʝʥʴ 

ʚʳʩʦʢʠʭè. 

ï ɽʉʃʀ 0,37 < P < 0,64, ʪʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʝʩʣʠ ʙʫʜʝʪ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ. 

- ɽʉʃʀ 0 < P < 0,37, ʪʦ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʨʝʣʠʟʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ [4], ʪʘʢ ʢʘʢ ʦʥ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʥʷʪʝʥ ʧʨʘʢʪʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʨʠʦʨʠʪʝʪʦʚ 

ʪʨʝʙʦʚʘʥʠʡ, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ ʧʷʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʟʘʠʤʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʢʨʠʪʝʨʠʝʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 

ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ. 
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ʋɼʂ 004.58  

ɹʘʥʥʠʢʦʚ ʂ.ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʘʪʳʧʦʚʘ ʅ.ɺ., ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ 

ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʷ 

 

ɺʅɽɼʈɽʅʀɽ ʇʈʆɻʈɸʄʄʓ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ  

ʉʂɸʅʀʈʆɺɸʅʀʗ ɼʆʂʋʄɽʅʊɸʎʀʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʣʝʛʯʠʪʴ ʨʫʯʥʫʶ ʨʘʙʦʪʫ, ʩʦʢʨʘʪʠʪʴ ʝʝ ʠʣʠ ʚʦʚʩʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ʄʥʦʞʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʢʣʘʜʳʚʘʶʪ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʝʡ ʚʳʨʫʯʢʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʪʨʘʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʮʝʩʩ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʦʯʝʥʴ ʯʘʩʪʦ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʢʘ, ʠʟ-ʟʘ ʵʪʦʛʦ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠ ʧʨʦʚʝʨʢʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʪʴʩʷ ʦʰʠʙʢʠ. ʏʝʤ ʙʦʣʴʰʝ ʦʰʠʙʦʢ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ 

ʧʨʠʜʝʪʩʷ ʧʦʪʨʘʪʠʪʴ ʥʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʦʤʦʱʴ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ 

ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʇʦʜʦʙʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʢʨʘʱʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʩʢʘʥʠʨʦʚʘʥʠʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʳʧʦʣʥʷʪʴ ʜʨʫʛʫʶ 

ʨʘʙʦʪʫ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʫʜʝʪ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʯʝʣʦʚʝʢʘ ʠ ʫʤʝʥʴʰʠʪʴ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ, ʩʦʢʨʘʱʘʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʧʪʠʤʠʟʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ; 

2) ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʦʰʠʙʦʢ ʩʦʟʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ; 

3) ʅʘʧʠʩʘʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʨʠʟʚʘʥ: 

1) ʋʩʢʦʨʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

2) ʋʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

3) ʉʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥʪʦʚ. 

4) ʉʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʟʘʥʷʪʳʭ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪʥʠʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʘʙʠʪʫʨʠʝʥʪʦʤ ʚ ʧʨʠʝʤʥʫʶ ʢʦʤʠʩʩʠʶ. 

1. ɸʙʠʪʫʨʠʝʥʪ ʧʨʠʭʦʜʠʪ ʚ ʧʨʠʝʤʥʫʶ ʢʦʤʠʩʩʠʶ ʠ ʟʘʧʦʣʥʷʝʪ ʟʘʷʚʣʝʥʠʝ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪ. ɺ ʥʝʤ ʦʥ ʫʢʘʟʳʚʘʝʪ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʥʪʘʢʪʳ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ, ʘ 

ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʫʜʘ ʦʥ ʭʦʯʝʪ ʧʦʩʪʫʧʠʪʴ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʟʘʷʚʣʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪ ʦʪʜʘʝʪ 

ʝʛʦ ʚʤʝʩʪʝ ʩ ʪʨʝʙʫʝʤʳʤ ʧʘʢʝʪʦʤ ʜʦʢʫʤʝʥʪʦʚ ʩʧʝʮʠʘʣʠʩʪʫ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ. ɼʘʥʥʳʝ 

ʘʙʠʪʫʨʠʝʥʪʘ ʟʘʥʦʩʷʪ ʚ ʙʘʟʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʀʀɸʉ) ʋʜɻʋ, ʧʨʠʩʚʘʠʚʘʶʪ ʝʤʫ ʥʦʤʝʨ, ʘ ʜʦʢʫʤʝʥʪʳ ʩʦʙʠʨʘʶʪ ʠ ʦʪʜʘʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʥʘ 

ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʢʝʪʘ ʚ ʙʘʟʝ ʀʀɸʉ ʋʜɻʋ (https://clck.ru/UG5Em). 

2. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʧʝʮʠʘʣʠʩʪ ʧʨʠʝʤʥʦʡ 

ʢʦʤʠʩʩʠʠ ʦʪʢʨʳʚʘʝʪ ʢʦʥʚʝʨʪ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʠʪʫʨʠʝʥʪʘ ʠ ʥʘʭʦʜʠʪ ʝʛʦ 
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ʧʦ ʥʦʤʝʨʫ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʘʣʝʝ ʩʧʝʮʠʘʣʠʩʪ ʚʥʦʩʠʪ ʚ ʙʘʟʫ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʘʜʨʝʩ ʧʦ ʧʨʦʧʠʩʢʝ, ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʜʦʢʫʤʝʥʪ 

ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʀʅʅ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʦʙʱʝʞʠʪʠʷ, 

ʟʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʠʜʝʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʟʘʷʚʣʝʥʠʷ. 

ɿʘʷʚʣʝʥʠʝ ʘʙʠʪʫʨʠʝʥʪʘ ʩʢʘʥʠʨʫʝʪʩʷ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʘʧʢʫ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

(ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ï ʀɼ) ʘʙʠʪʫʨʠʝʥʪʘ ʚʤʝʩʪʦ ʥʘʟʚʘʥʠʷ. ʆʙʨʘʟʳ ʟʘʷʚʣʝʥʠʡ ʚʩʝʭ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʥʘʟʳʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʫʜʦʙʩʪʚʘ.  

3. ʇʘʧʢʠ ʩ ʟʘʷʚʣʝʥʠʷʤʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʡ 

ʢʦʤʧʘʥʠʠ ʘʙʠʪʫʨʠʝʥʪ ʤʦʞʝʪ ʟʘʧʦʣʥʠʪʴ ʥʦʚʦʝ ʟʘʷʚʣʝʥʠʝ ʠ ʟʘʤʝʥʠʪʴ ʠʤ ʩʪʘʨʦʝ ʠʣʠ ʜʦʧʦʣʥʠʪʴ 

ʩʪʘʨʦʝ ʟʘʷʚʣʝʥʠʝ ʥʦʚʳʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʟʘʥʦʚʦ ʩʢʘʥʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʠ ʧʦʤʝʱʘʪʴ 

ʠʭ ʚ ʧʘʧʢʫ. 

4. ʇʦ ʠʩʪʝʯʝʥʠʶ ʩʨʦʢʘ ʧʨʠʝʤʥʦʡ ʢʦʤʧʘʥʠʠ ʧʨʦʰʝʜʰʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʟʘʯʠʩʣʷʶʪ ʚ 

ʩʧʠʩʢʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ. 

ʅʘ ʵʪʦʤ ʧʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ ʟʘʢʘʥʯʠʚʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʘʙʠʪʫʨʠʝʥʪʘ. 

ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʩʤʦʞʝʪ ʧʦʤʦʯʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʳʛʨʫʟʢʫ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʌʝʜʝʨʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʌʀʉ). 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʜʦʩʪʘʪʢʠ ʚ ʨʘʙʦʪʝ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ. ʈʘʙʦʪʘ ʯʣʝʥʦʚ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʨʫʯʥʘʷ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘ ʥʝʝ ʪʨʘʪʠʪʩʷ ʙʦʣʴʰʝ ʩʠʣ ʠ ʚʨʝʤʝʥʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʟʘʧʦʣʥʝʥʠʷ ʠ ʩʦʨʪʠʨʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʨʘʙʦʪʥʠʢ ʤʦʞʝʪ ʜʦʧʫʩʪʠʪʴ ʥʝʦʩʦʟʥʘʥʥʫʶ ʦʰʠʙʢʫ, ʪʘʢ 

ʢʘʢ ʥʘ ʩʦʨʪʠʨʦʚʢʫ ʜʦʢʫʤʝʥʪʦʚ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʫʩʣʦʞʥʠʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʨʘʙʦʪʫ ʢʦʤʠʩʩʠʠ. 

ʇʨʠʝʤʥʘʷ ʢʘʤʧʘʥʠʷ ʦʙʳʯʥʦ ʜʣʠʪʩʷ ʩ 20 ʠʶʥʷ ʧʦ 27 ʜʝʢʘʙʨʷ ʝʞʝʛʦʜʥʦ, ʥʦ ʦʩʥʦʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʠʝʤʥʫʶ ʢʦʤʠʩʩʠʶ ʧʨʠʭʦʜʠʪʩʷ ʚ ʧʝʨʠʦʜ ʩ 20 ʠʶʥʷ ʧʦ 31 ʘʚʛʫʩʪʘ. 

ɺ ʧʨʠʝʤʥʫʶ ʢʘʤʧʘʥʠʶ 2019 ʛ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʚʳʜʝʣʷʣʦʩʴ 14 

ʯʝʣʦʚʝʢ: 4 ʥʘ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ 10 ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ. ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʡ 

ʢʦʤʠʩʩʠʠ ʚ 2019 ʛ ʧʦʜʘʣʠ ʜʦʢʫʤʝʥʪʳ 9284 ʯʝʣʦʚʝʢʘ. ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʜʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʦʪ 3 ʜʦ 10 ʤʠʥʫʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʫʜʘ ʧʦʩʪʫʧʘʝʪ ʯʝʣʦʚʝʢ: ʙʘʢʘʣʘʚʨʠʘʪ ʠʣʠ 

ʤʘʛʠʩʪʨʘʪʫʨʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʥʠʮ ʟʘʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ: ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 12 ʣʠʩʪʦʚ. ɿʘ 1 ʨʘʙʦʯʠʡ ʜʝʥʴ ʣʝʪʦʤ 

2019 ʛ. ʦʙʨʘʙʘʪʳʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 275 ʜʦʢʫʤʝʥʪʦʚ ʘʙʠʪʫʨʠʝʥʪʦʚ (https://clck.ru/UG5Em). 

ɺ 2019 ʛ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ, ʜʦʣʞʥʳ ʙʳʣʠ ʚʳʛʨʫʟʠʪʴ ʚʩʝ 

ʟʘʷʚʣʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʌʀʉ, ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʅʦ ʠʟ-ʟʘ 

ʜʦʧʫʱʝʥʥʳʭ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʰʠʙʦʢ, ʟʘʜʘʯʘ ʧʦʪʨʝʙʦʚʘʣʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʠʣ ʠ ʚʨʝʤʝʥʠ. 

ʋʯʠʪʳʚʘʷ ʩʪʘʪʠʩʪʠʢʫ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʨʠʝʤʥʦʡ ʢʦʤʧʘʥʠʠ 2019 ʛ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ:  

1) 50ï60 ʯʝʣʦʚʝʢ ʩ ʥʝʧʨʘʚʠʣʴʥʦ ʟʘʧʦʣʥʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; 

2) 662 ʩʦʟʜʘʥʥʳʝ, ʥʦ ʧʫʩʪʳʝ ʧʘʧʢʠ. 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʦʤ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʣʘʥʠʨʫʝʪʩʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ. ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʩʪʨʦʛʦ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠʥʩʪʨʫʢʮʠʷʤʠ, ʪʘʢ ʯʪʦ ʦʥ ʥʝ ʩʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʘʧʢʫ ʥʝ ʚ ʪʦʤ 
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ʤʝʩʪʝ, ʥʘʟʳʚʘʪʴ ʝʝ ʥʝʧʨʘʚʠʣʴʥʦ, ʘ ʪʘʢʞʝ ʥʘʟʳʚʘʪʴ ʩʢʘʥʠʨʫʝʤʳʡ ʜʦʢʫʤʝʥʪ ʥʝ ʧʦ ʟʘʣʦʞʝʥʥʦʤʫ 

ʩʪʘʥʜʘʨʪʫ. ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʨʘʙʦʪʥʠʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʠ ʜʘʚʘʪʴ ʯʝʪʢʠʝ ʠʥʩʪʨʫʢʮʠʠ ʦ ʧʦʨʷʜʢʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ʙʳʣ ʚʳʙʨʘʥ Oracle 

Forms ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʨʪʘʣ ʀʀɸʉ ʩʦʟʜʘʥ ʧʨʠ ʧʦʤʦʱʠ ʇʆ Oracle Forms. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʦʤʫ ʤʦʜʫʣʶ Oracle forms, ʧʨʦʛʨʘʤʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʜʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪʴ ʩ ʧʦʨʪʘʣʦʤ ʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ɼʦʩʪʦʠʥʩʪʚʘ: 

ï ɺʥʫʪʨʝʥʥʠʡ ʷʟʳʢ PL/SQL; 

ï ʋʞʝ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ SQL ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʠʧʦʚ; 

ï ʅʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʙʫʬʝʨʠʟʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ: 

ï ʅʝʪ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʚ real-time ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʬʦʨʤʝ; 

ï ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʦ ʜʝʣʘʪʴ ʠʥʪʝʨʬʝʡʩ; 

ï ʅʘʣʠʯʠʝ ʛʣʶʢʦʚ. 

NAPS2 ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. ʆʥʘ ʤʦʞʝʪ ʩʢʘʥʠʨʦʚʘʪʴ ʩ 

ʚʳʙʨʘʥʥʳʤʠ ʚʘʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʠʣʠ ʥʘʩʪʨʦʡʢʦʡ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʬʠʣʝʡ ʜʣʷ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ ʟʘʢʦʥʯʠʪʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʚʳ ʤʦʞʝʪʝ ʩʦʭʨʘʥʷʪʴ, 

ʦʪʧʨʘʚʣʷʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ ʧʝʯʘʪʘʪʴ ʜʦʢʫʤʝʥʪʳ. ʇʦʩʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʳ ʤʦʞʝʪʝ 

ʩʦʭʨʘʥʷʪʴ ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ PDF, TIFF, JPEG, PNG ʠ ʜʨʫʛʠʭ. NAPS2, ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʠʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ 

NAPS2.Console.exe. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ (https://naps2.ru/). 

ʂʦʜ ʩʦʟʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʚʩʷ ʙʘʟʘ ʧʦʨʪʘʣʘ 

ʀʀɸʉ (ʜʘʣʝʝ çʧʦʨʪʘʣè). ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʞʜʳʡ, ʫ ʢʦʛʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʦʩʪʫʧ ʢ ʧʦʨʪʘʣʫ. ʇʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ (ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʜʘʯʠ ʀɼ) ʭʨʘʥʠʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʧʦʨʪʘʣʘ, ʘ ʚʪʦʨʘʷ 

(ʧʨʦʛʨʘʤʤʘ ʩʢʘʥʠʨʦʚʘʥʠʷ) ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʨʘʙʦʪʥʠʢʘ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ. ʇʝʨʚʘʷ ʯʘʩʪʴ ï 

ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʜʘʯʠ ʀɼ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʨʘʙʦʪʥʠʢʘ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʧʦʨʪʘʣʫ, ʘ ʪʘʢʞʝ, ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʢʦʤʧʴʶʪʝʨʘ ʚʢʣʶʯʘʝʪ ʚʪʦʨʫʶ ʯʘʩʪʴ 

ʧʨʦʛʨʘʤʤʳ ʠ ʧʝʨʝʜʘʝʪ ʀɼ ʯʝʣʦʚʝʢʘ. ʇʨʦʛʨʘʤʤʘ ʩʢʘʥʠʨʦʚʘʥʠʷ: ʪʘʢʞʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʥʩʦʣʠ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʦʪʪʫʜʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʢʘʥʠʨʫʶʱʠʤ ʘʧʧʘʨʘʪʦʤ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ 

ʢʦʤʧʴʶʪʝʨ ʧʨʦʛʨʘʤʤʫ NAPS2, ʠ ʧʝʨʝʜʘʝʪ ʝʡ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʫʜʘ 

ʧʦʣʦʞʠʪʴ ʩʢʘʥʳ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʢ ʠʭ ʥʘʟʚʘʪʴ, ʢʘʢ ʥʘʟʚʘʪʴ ʧʘʧʢʫ, ʚ ʢʦʪʦʨʫʶ ʢʣʘʜʫʪʩʷ ʩʢʘʥʳ 

ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ:  

ï ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘ ʚʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʘ NAPS2 ʠ 4 ʬʘʡʣʘ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ .bat: pasport.bat; portfolio.bat; zayavlenie.bat; attestat.bat. 
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ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ ɸɹʀʊʋʈʀɽʅʊ/ʉʂɸʅʀʈʆɺɸʅʀɽ ɼʆʂʋʄɽʅʊʆɺ 

ɸɹʀʊʋʈʀɽʅʊɸ. 

 

 

ʈʠʩ. 1. ʄʝʥʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʄʝʥʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1, 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʣʝʡ: 

ʇʦʣʝ çʀɼè ï ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʯʝʣʦʚʝʢʘ ʚ ʙʘʟʝ.  

ʇʦʣʝ çʌʀʆè ï ʌʘʤʠʣʠʷ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ.  

ʂʥʦʧʢʘ çʇʘʩʧʦʨʪè ï ʥʘʞʠʤʘʪʴ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʧʘʩʧʦʨʪʘ.  

ʆʩʪʘʣʴʥʳʝ ʢʥʦʧʢʠ (çʇʦʨʪʬʦʣʠʦè, çɸʪʪʝʩʪʘʪè, çɿʘʷʚʣʝʥʠʝè) ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ 

ʧʨʝʜʳʜʫʱʝʡ. 

ɸʣʛʦʨʠʪʤ ʩʦʪʨʫʜʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʩʪʨʫʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

1. ʐʘʛ:  

ɼʣʷ ʥʘʯʘʣʘ ʚʚʝʜʠʪʝ ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ (ʀɼ) ʯʝʣʦʚʝʢʘ ʚ ʧʦʣʝ ʀɼ ʠ ʥʘʞʤʠʪʝ Enter, ʚ 

ʧʦʣʝ ʌʀʆ ʜʦʣʞʥʦ ʦʪʨʘʟʠʪʴʩʷ ʌʀʆ ʯʝʣʦʚʝʢʘ, ʯʴʝ ʀɼ ʚʳ ʚʚʝʣʠ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2. 

2. ʐʘʛ: ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʦʞʠʪʝ ʥʫʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʩʢʘʥʠʨʫʶʱʠʡ ʘʧʧʘʨʘʪ (ʥʘʧʨʠʤʝʨ, 

ʟʘʷʚʣʝʥʠʝ ʘʙʠʪʫʨʠʝʥʪʘ), ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ʚ ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʫ 

ʩʢʘʥʠʨʫʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʢ ʧʨʠʤʝʨʫ çɿʘʷʚʣʝʥʠʝè), ʧʦʩʣʝ ʯʝʛʦ ʚʳ ʫʚʠʜʠʪʝ ʩʦʦʙʱʝʥʠʝ çɿʘʧʫʩʢ 

ʩʢʘʥʠʨʦʚʘʥʠʷè ï ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɽʩʣʠ ʚʩʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʚʳ ʫʚʠʜʠʪʝ ʩʦʦʙʱʝʥʠʝ çʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘè (ʨʠʩ. 

4). ʆʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʬʘʡʣʳ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ ʚ ʧʘʧʢʫ ʩ ʀɼ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ ʚ ʫʢʘʟʘʥʥʳʝ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʘʧʢʠ ʥʘ ʧʦʨʪʘʣʝ. 

3. ʐʘʛ: ɽʩʣʠ ʚʳ ʅɽ ʫʚʠʜʝʣʠ ʩʦʦʙʱʝʥʠʝ çʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘè, ʪʦ ʧʨʦʛʨʘʤʤʘ ʥʝ ʩʤʦʛʣʘ 

ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʟʘʜʘʯʫ. ɺʦʟʤʦʞʥʦ, ʚʳ ʧʳʪʘʣʠʩʴ ʧʦʤʝʩʪʠʪʴ ʩʢʘʥʳ ʜʦʢʫʤʝʥʪʦʚ ʚ ʧʘʧʢʫ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʠʣʠ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʦʮʝʩʩʘ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʠʣʠ ʧʨʦʠʟʦʰʣʠ ʥʝʧʦʣʘʜʢʠ ʩʦ ʩʢʘʥʠʨʫʶʱʠʤ ʘʧʧʘʨʘʪʦʤ. 
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ʈʠʩ. 2. ʆʪʨʘʞʝʥʠʝ ʌʀʆ ʘʙʠʪʫʨʠʝʥʪʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʀɼ 

 

 

ʈʠʩ. 3. ɿʘʧʫʩʢ ʩʢʘʥʠʨʦʚʘʥʠʷ 

 

 

ʈʠʩ. 4. ʉʦʦʙʱʝʥʠʝ çʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘè 

 

ɺ ʩʚʷʟʠ ʩ ʩʠʪʫʘʮʠʝʡ, ʚʳʟʚʘʥʥʦʡ COVID-19, ʣʝʪʦʤ 2020 ʛ ʧʨʦʛʨʘʤʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʝ ʫʜʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ. ʅʦ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʩʪʦʚ ʧʨʦʛʨʘʤʤʘ ʩʧʨʘʚʠʣʘʩʴ ʩʦ ʚʩʝʤʠ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʇʨʦʛʨʘʤʤʘ ʩʤʦʛʣʘ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʠ ʫʤʝʥʴʰʠʣʘ ʚʣʠʷʥʠʝ 

ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʮʝʩʩ ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥʪʦʚ.  

ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ bat ʬʘʡʣʘʤ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ 

NAPS2, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʛʨʘʤʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʣʝʟʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ, ʥʦ 

ʠ ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ NAPS2. 

ʇʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ 

ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʣʶʙʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʛʜʝ ʙʘʟʘ ʜʘʥʥʳʭ 

ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ Oracle Forms ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ NAPS2. ɽʩʣʠ ʫ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʪ 

ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʠʣʠ ʙʘʟʘ ʧʦʩʪʨʦʝʥʘ ʥʝ ʥʘ ʦʩʥʦʚʝ Oracle Forms, ʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ 
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ʧʨʠʛʦʜʠʪʴʩʷ ʚʪʦʨʘʷ ʯʘʩʪʴ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 

ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʝʩʪʴ ʧʨʦʛʨʘʤʤʘ NAPS2, ʠ ʚʳʧʦʣʥʷʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʣʶʙʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʫʞʜ ʧʦ bat ʬʘʡʣʫ ʚ ʜʚʘ ʢʣʠʢʘ ʤʳʰʠ, ʚ ʥʝʤ ʞʝ ʤʦʞʥʦ ʠ ʥʘʩʪʨʘʠʚʘʪʴ 

ʚʩʝ ʥʶʘʥʩʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 
É ɹʘʥʥʠʢʦʚ ʂ.ɼ., ʃʘʪʳʧʦʚʘ ʅ.ɺ. 2021 
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ʇʦʧʦʚʘ ɼ.ɽ., ʂʫʟʴʤʠʯʝʚʘ ɽ.ɸ. 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʀʂʊ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

ɿʦʣʦʪʦʝ ʧʨʘʚʠʣʦ ʜʠʜʘʢʪʠʢʠ ï ʥʘʛʣʷʜʥʦʩʪʴ. 

ʗʥ ʂʘʤʝʥʩʢʠʡ 

ɺʦʩʧʠʪʘʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʘʤʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʝʜʘʛʦʛʘ ʷʚʣʷʝʪʩʷ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ 

ʚʨʝʤʝʥʝʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʘ ʠ ʝʛʦ ʚʩʝʩʪʦʨʦʥʥʷʷ ʧʦʜʛʦʪʦʚʢʘ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʩ ʧʦʤʦʱʴʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʀʂʊ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. [1]  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʂʊ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʶʙʦʤ ʠʟ ʵʪʘʧʦʚ ʠʟʫʯʝʥʠʷ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʦʥʦ ʨʘʟʚʠʚʘʝʪ ʫʤʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ 

ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʀʂʊ: 

ʊʘʙʣʠʮʘ 1 

ʈʝʩʫʨʩʳ ʀʂʊ 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʬʦʨʤʘʪʝ 

ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠ ʧʦʩʦʙʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʧʨʦʝʢʪʦʨʘ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʵʥʮʠʢʣʦʧʝʜʠʠ ʠ ʩʧʨʘʚʦʯʥʠʢʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʦʩʠʪʝʣʠ DVD ʠ CD ʜʠʩʢʠ ʩ ʢʘʨʪʠʥʢʘʤʠ ʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʬʣʵʰ-

ʥʘʢʦʧʠʪʝʣʠ.  

ʄʫʣʴʪʠʤʝʜʠʘ ʀʛʨʦʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʜʨ. 

ɸʫʜʠʦʚʠʟʫʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, ʚʠʜʝʦ ʠ ʘʫʜʠʦʪʝʭʥʠʢʘ, ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ  ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʠ ʘʪʣʘʩʳ, ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʢʦʥʢʫʨʩʳ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʠ ʧʨʦʝʢʪʳ. 

  

ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʫʨʦʢʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊ: ʚʠʜ ʛʨʫʧʧʳ ʰʢʦʣʴʥʠʢʦʚ; ʪʠʧ ʫʨʦʢʘ ʠ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʘʷ ʮʝʣʴ; ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ; ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ [2]. 

ɹʣʘʛʦʜʘʨʷ ʀʂʊ, ʫʯʘʱʠʝʩʷ ʨʘʩʰʠʨʷʶʪ ʩʚʦʡ ʢʨʫʛʦʟʦʨ, ʫʯʘʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʨʘʟʚʠʚʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʫʯʘʪʩʷ 

ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʦʚ ʀʂʊ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʂʊ, ʢʨʦʤʝ ʫʯʝʙʥʳʭ ʮʝʣʝʡ ʧʦ ʧʨʝʜʤʝʪʘʤ, ʨʝʰʘʝʪ ʝʱʝ ʠ ʟʘʜʘʯʠ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ: ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʠ ʦʩʤʳʩʣʷʪʴ ʙʦʣʴʰʠʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʨʠʤʝʥʷʪʴ ʝʝ; ʦʚʣʘʜʝʥʠʝ ʀʂʊ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʫʨʦʢʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʫʨʦʢʘ ʠʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʝʢʪʦʨ, CD ï ʜʠʩʢ, ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, 

ʚʩʝʤʠʨʥʫʶ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ï 

ʦʙʫʯʘʶʱʝ-ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ 

ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʣʦʛʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩ ʪʝʩʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʋʨʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʥʘʛʣʷʜʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ; ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʊʘʢ ʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʎʆʈ ï ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʎʝʣʴʶ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʂ ʮʠʬʨʦʚʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʬʦʪʦʛʨʘʬʠʠ; ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ; ʟʚʫʢʦʟʘʧʠʩʠ; ʦʙʲʝʢʪʳ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ; ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʘʪʣʘʩʳ ʠ ʪ. ʜ.; ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ. 

ʎʆʈ ʠʤʝʝʪ ʨʷʜ ʟʘʜʘʯ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ:  
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ɿʘʜʘʯʠ ʎʆʈ 

 

ʇʦʤʦʱʴ ʫʯʠʪʝʣʶ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʫʨʦʢʫ 

ʂʦʤʧʦʥʦʚʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʨʦʢʘ ʠʟ ʦʪʜʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʦʙʲʝʢʪʦʚ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʠ 

ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ.  

ʇʦʤʦʱʴ ʫʯʠʪʝʣʶ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʘ 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ. 

ʇʦʤʦʱʴ ʫʯʘʱʝʤʫʩʷ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʘʤʦʢʦʥʪʨʦʣʴ ʫʯʘʱʠʭʩʷ, ʙʘʟʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʩʪʫʧʣʝʥʠʡ, ʜʦʢʣʘʜʦʚ, ʨʝʬʝʨʘʪʦʚ ʠ ʪ.ʜ., ʦʧʝʨʘʪʠʚʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʚʣʘʜʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʝ ʩ ʥʠʤʠ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʦʠʥʩʪʚʘ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʫ ʥʠʭ ʝʩʪʴ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʙʣʝʤʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʤʦʞʝʪ ʠʤʝʪʴ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʩʝʪʠ, ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. ʂ ʪʘʢʠʤ ʩʣʫʯʘʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʫʤʝʥʠʶ ʧʨʘʚʠʣʴʥʦ ʠʩʢʘʪʴ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ. ɺʩʝ ʵʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ. 
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ʇʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʎʆʈ 

 

ʇʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʎʆʈ ɺʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʅʝʫʤʝʥʠʝ ʚʢʣʶʯʘʪʴ ʚ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ 

ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʧʣʘʥ-ʢʦʥʩʧʝʢʪʦʚ ʢʦʣʣʝʛ ʩ 

ʧʝʨʝʜʦʚʳʤ ʦʧʳʪʦʤ, ʧʨʦʭʦʞʜʝʥʠʝ ʢʫʨʩʦʚ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʆʪʩʫʪʩʪʚʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʥʘ 

ʫʨʦʚʥʝ ʢʦʤʧʣʝʢʪʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ ʢʣʘʩʩʦʚ 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ 

ʫʯʠʪʝʣʷ 

ʇʦʩʝʱʝʥʠʝ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʚ 

ʙʘʢʘʣʘʚʨʠʘʪʝ ʠ ʤʘʛʠʩʪʨʘʪʫʨʝ 

ʆʪʩʫʪʩʪʚʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʦʢʘʟʘʥʠʶ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʤʦʱʠ 

ʧʨʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʦʪʢʨʳʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʚʢʠ 

ʆʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʳʭ ʎʆʈ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʎʆʈ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʚʪʦʨʘʤʠ 

ʋʄʂ 

 

ɼʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʥʘʭʦʞʜʝʥʠʝ ʟʘ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʤʦʥʠʪʦʨʦʤ 

ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʦʨʛʘʥʠʟʤʝ: ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʝ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ, 

ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʥʘ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʤ ʘʧʧʘʨʘʪʝ ʠ ʟʨʝʥʠʠ ʯʝʣʦʚʝʢʘ. ʊʘʢ ʞʝ ʫʯʘʱʠʝʩʷ 

ʤʦʛʫʪ ʧʦʪʝʨʷʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʬʘʥʪʘʟʠʨʦʚʘʪʴ, ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʦʙʨʘʟʦʚ, 

ʪʨʫʜʥʦʩʪʠ ʩ ʦʙʦʙʱʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʘʤʷʪʠ. ʅʦ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʦʙʨʘʪʥʘʷ ʦʧʘʩʥʦʩʪʴ. ʂʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʪʘʢ ʠ 

ʦʩʪʘʪʴʩʷ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʠʛʨʳ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʧʝʨʝʨʘʩʪʘʝʪ ʚ ʙʦʣʝʟʥʝʥʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʫʯʝʥʠʠ ʧʝʜʘʛʦʛʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʝ 

ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʫ ʧʨʦʚʝʜʝʥʠʷ ʫʯʘʱʠʭʩʷ ʟʘ ʤʦʥʠʪʦʨʘʤʠ: 20 ʤʠʥʫʪ ï 1ï2 ʢʣʘʩʩ; 25 ʤʠʥʫʪ ï 3ï4 

ʢʣʘʩʩ; 30 ʤʠʥʫʪ ï 5-6 ʢʣʘʩʩ; 35 ʤʠʥʫʪ ï 7ï11 ʢʣʘʩʩ. 

ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʩʣʝʜʥʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʧʦʚʣʝʢʰʝʡ ʟʘ ʩʦʙʦʡ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʪʘʣʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʇʦ 

ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʛʨʘʝʪ 

ʥʝʤʘʣʦʚʘʞʥʫʶ, ʘ ʚʦʟʤʦʞʥʦ, ʧʝʨʝʜʦʚʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ [3]. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ (ɼʆ) ï ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʦʙʫʯʘʝʤʳʝ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ. ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ 

ʦʙʫʯʝʥʠʷ ʥʝ ʟʘʤʝʥʷʝʪ, ʘ ʜʦʧʦʣʥʷʝʪ ʦʯʥʫʶ ʠ ʟʘʦʯʥʫʶ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʧʨʘʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʣʠʮ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʥʥʘ ʜʣʷ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠ ʥʝ ʤʦʛʫʪ ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʫʯʝʙʳ. 

ɻʠʙʢʦʩʪʴ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʤʦʛʘʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʣʫʞʘʱʠʤ, ʠʥʞʝʥʝʨʘʤ, ʧʝʜʘʛʦʛʘʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ 
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ʧʦʪʝʥʮʠʘʣʘ, ʘ ʪʘʢʞʝ ʚ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʙʦʣʝʝ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ ʚʨʝʤʝʥʠ ʠ 

ʦʙʱʝʥʠʷ. 

ʈʘʥʝʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʟʥʘʯʘʣʦ ʟʘʦʯʥʦʝ ʦʙʫʯʝʥʠʝ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. 

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʦʮʝʩʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʘʱʠʭʩʷ, ʠʭ ʧʦʩʪʦʷʥʥʦʝ ʦʙʱʝʥʠʝ. ɺ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʘʚʪʦʥʦʤʥʳʤʠ ʢʫʨʩʘʤʠ ʥʘ ʢʘʢʠʭ-ʣʠʙʦ ʥʦʩʠʪʝʣʷʭ, ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺ ʵʪʦʤ ʞʝ ʨʷʜʫ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʧʨʦʮʝʩʩ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʢʫʨʩʦʚ ʠ ʪ. ʜ., ʛʜʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʦʚ ʩ ʫʯʘʱʠʤʠʩʷ. ʇʨʠʤʝʥʷʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʝʨʤʠʥ 

çʜʠʩʪʘʥʮʠʦʥʥʳʡè ʥʝ ʚʧʦʣʥʝ ʧʨʘʚʠʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ 

ʣʶʙʦʛʦ ʫʯʘʱʝʛʦʩʷ ʩ ʦʙʫʯʘʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ, ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

ɺ ʮʝʥʪʨʝ ʧʨʦʮʝʩʩʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʝ ʧʨʝʧʦʜʘʚʘʥʠʝ, ʘ ʫʯʝʥʠʝ, ʪʦ 

ʝʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʦʛʦ ʧʦ ʦʚʣʘʜʝʥʠʶ ʟʥʘʥʠʷʤʠ, 

ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʥʦ ʠ ʩʧʦʩʦʙʘʤʠ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʩ ʢʦʪʦʨʦʡ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [4]. 

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʛʣʘʚʥʘʷ ʮʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ï 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʠʩʢʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʠ ʥʘ ʨʘʟʥʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ɹʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʙʦʣʝʝ ʤʦʙʠʣʴʥʳʤ ʠ 

ʜʦʩʪʫʧʥʳʤ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʘʤ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʥʘʥʠʷ, ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʠʜʝʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʂʘʞʜʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʚʥʦʩʠʣʘ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʡ ʪʦʣʯʦʢ ʜʣʷ ʧʝʜʘʛʦʛʠʢʠ ʜʘʣʘ ʧʦʩʣʝʜʥʷʷ 

ʨʝʚʦʣʶʮʠʷ, ʧʦʜʥʷʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʦʙʱʝʩʪʚʦ ʥʘ ʥʦʚʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ. 

ɻʣʘʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʠ ʮʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʷ. ʇʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ï ʵʪʦ 

ʦʩʥʦʚʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. 
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ʇʆɼʍʆɼʓ ʂ ʋʊʆʏʅɽʅʀʖ ʇʆʅʗʊʀʗ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ  

ɼʃʗ ɽɻʆ ʇʈʀʄɽʅɽʅʀʗ ɺ ʂʆʅʎɽʇʎʀʀ ʕʃɽʂʊʈʆʅʅʆɻʆ ʇʈɸɺʀʊɽʃʔʉʊɺɸ 

 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤʠ ʠʟʫʯʘʶʪʩʷ ʨʘʟʚʠʪʠʝ ʧʦʥʷʪʠʡ çʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘè, çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ1 ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [3; 5; 18]. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʩʪʫʧʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʈʌ [6]. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʥʷʪʠʡʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [5; 13]. 

ʂʦʥʮʝʧʮʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʈʌ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʨʦʩʩʠʡʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 2010 ʛ., 

ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʚ ʩʠʩʪʝʤʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ2, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʬʠʟʠʯʝʩʢʠʤ, 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʝ [7; 8; 9]. ʇʦʥʷʪʠʝ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè 

ʧʦʥʠʤʘʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʩʣʦʚʝ, ʚ ʜʚʫʭ ʧʦʥʠʤʘʥʠʷʭ ʫʧʦʤʠʥʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [5; 17].  

ɺ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ...è ʦʪʤʝʯʘʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢʘʢ çéʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʝʪʝʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ  ʧʨʠ  ʦʢʘʟʘʥʠʠ  ʫʩʣʫʛ  ʠ  ʦʩʫʱʝʩʪʚʣʝʥʠʠ  ʬʫʥʢʮʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʬʦʨʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʈʌ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮéè [15]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʂʊ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʨʘʟʚʠʪʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʦʙʣʘʩʪʷʭ: G2C3, G2G4, 

G2E5, G2B6, ʘ ʪʘʢʞʝ ʚ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ: ʵʣʝʢʪʨʦʥʥʦʝ 

                                                           
1 ʇʦʥʷʪʠʷ ççʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʠ çʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʷʚʣʷʶʪʩʷ 

ʩʠʥʦʥʠʤʘʤʠ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
2 ʇʦʜ çʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʱʝʩʪʚʦʤè ʧʦʥʠʤʘʝʪʩʷ çéʦʙʱʝʩʪʚʦ ʚ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ  ʠ ʫʨʦʚʝʥʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʨʜʠʥʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ  ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʛʨʘʞʜʘʥ..è.  

[15]. 
3 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʛʨʘʞʜʘʥʘʤʠ (Government to Citizen). 
4 ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (Government to Government). 
5 ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ (Government to Employees). 
6 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʘʤʠ (Government to Business). 
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ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ (e-administration), ʵʣʝʢʪʨʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʨʘʞʜʘʥʘʤʠ (e-services), 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ (e-society). ʀʂʊ ʥʝ ʟʘʤʝʥʷʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʝ [10-12; 17]. 

ʇʦʥʷʪʠʝ çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè (ʀʀ) ʚʧʝʨʚʳʝ ʫʧʦʤʠʥʘʝʪʩʷ ʚ 2009 ʛ., ʛʜʝ  ʧʦʜ ʀʀ 

ʧʦʥʠʤʘʝʪʩʷ çéʤʦʜʝʣʠʨʫʝʤʘʷ (ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʘʷ) ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘéè [6].  

ɺ çʅʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ.è 

ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ çé ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤʠʪʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʢʘ 

(ʚʢʣʶʯʘʷ ʩʘʤʦʦʙʫʯʝʥʠʝ ʠ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʙʝʟ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ) ʠ ʧʦʣʫʯʘʪʴ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʧʦʩʪʘʚʠʤʳʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʂʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʚ ʪʦʤ 

ʯʠʩʣʝ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ), ʧʨʦʮʝʩʩʳ ʠ ʩʝʨʚʠʩʳ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʧʦʠʩʢʫ ʨʝʰʝʥʠʡéè [6].  ʆʯʝʚʠʜʥʦʡ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʷ ʧʦʥʷʪʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ 2009 ʧʦ 2021 ʛ. ʚ ʨʦʩʩʠʡʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʀʀ ʚʳʩʪʫʧʘʶʪ: (ʘ) ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʠʪʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ 

(ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ) ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʢʘ, (ʙ) ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʟʘʜʘʥʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʤ ʠʥʪʝʣʣʝʢʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, (ʚ) ʝʛʦ ʤʦʜʝʣʠʨʫʝʤʦʩʪʴ ʩʦ 

ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʠʯʘʶʪ ʀʀ ʦʪ ʀʂʊ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʚʠʪʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʈʌ ʩ 2010 ʛ., ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʝʥʠʷ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʚ ʨʘʟʚʠʪʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʉʬʝʨʘ ʜʝʡʩʪʚʠʷ ʧʨʠʥʷʪʦʛʦ ʌɿ ʦʪ 31.07.2020 ˉ258-ʌɿ çʆʙ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʨʘʚʦʚʳʭ ʨʝʞʠʤʘʭ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ̫ʚʣʷʝʪʩʷ ï ʚ ʪʦʤ 

ʯʠʩʣʝ ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [16]. ʆʜʥʘʢʦ ʧʦʥʷʪʠʷ ʀʀ, ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʥʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʳʪ ʂʠʪʘʷ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ (ʠʣʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ. ɺ ʨʘʙʦʪʝ ʇʨʠʤʰʠʮ ɼ., ɻʦʣʫʙʝʚʘ ʉ. ʦʪʤʝʯʘʶʪʩʷ ʜʦʩʪʠʞʝʥʠʷ ʢʠʪʘʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ, ʛʜʝ ʛʦʩʫʜʘʨʩʪʚʦ ʂʅʈ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʘʪʝʥʪʦʚ ʟʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ. ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʨʦʩʪʘ 

190% [13]. 

ɿʥʘʯʝʥʠʝ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʰʝʩʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʢʣʘʜʝ NBIC-ʪʝʭʥʦʣʦʛʠʡ (ʥʘʥʦ-,  

ʙʠʦ-, ʠʥʬʦ, -ʢʦʛʥʠʪʠʚʥʳʭ) ʥʝʦʩʧʦʨʠʤʦ. ʆʧʳʪ ʨʘʟʚʠʪʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʦʤ, ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ, ʚ ʩʬʝʨʝ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ 
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ʫʩʣʫʛ, ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʛʨʘʞʜʘʥʘʤ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʜʨ. ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: (ʘ) ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʦʥʮʝʧʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ; 

(ʙ) ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ɻʠʄʋ; (ʚ) ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ 

ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘʚʪʦʨʦʤ ʠ 

ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ; (ʛ) ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ) ʀʀ-ʪʝʭʥʦʣʦʛʠʷʤ; (ʜ) ʫʯʝʪ 

ʚʦʟʥʠʢʘʶʱʠʭ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ ʩʦ ʩʪʦʨʦʥʳ ʀʀ ʥʘ ʚʦʟʤʦʞʥʳʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

[1; 2; 14]. 

ʇʨʠ ʨʘʟʚʠʪʠʠ ʧʦʥʷʪʠʷ ʀʀ, ʀʀ-ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʦʥʮʝʧʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʥʘ ʦʩʥʦʚʝ ʠ/ʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ-ʠʥʪʝʣʣʝʢʪʘ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʢʪʦʚʢʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʈʌ ʧʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ;  

2. ʧʦʥʷʪʠʝ çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʚ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʈʌ 

ʚʚʝʜʝʥʦ ʚ 2019 ʛ.;  

3. ʟʥʘʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʚ ʰʝʩʪʦʤ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʢʣʘʜʝ (ʥʘ ʧʨʠʤʝʨʝ ʦʧʳʪʘ 

ʠ ʜʦʩʪʠʞʝʥʠʡ ʂʅʈ ʚ ʦʙʣʘʩʪʠ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ);  

4. ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʷʪʠʷ ʀʀ-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʚ ʈʌ. 
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