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Physical and mathematical sciences 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 53:51 

 

ʈɸʉʏɽʊ ʄɸʉʉʓ ʕʃɽʂʊʈʆʅɸ ʅɸ ʆʉʅʆɺɽ  

ʇʈʆʉʊʓʍ ʌʀɿʀʏɽʉʂʀʍ ʇʈɽɼʇʆʃʆɾɽʅʀʁ 
 

 
ʃ.ʀ. ɹʫʨʘʚʦʚ, 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʈɸʅ (ʏʝʨʥʦʛʦʣʦʚʢʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʝʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ, ʨʘʩʯʝʪ, ʬʠʟʠʯʝʩʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. 

 

ɺ ʩʚʦʝ ʚʨʝʤʷ ʇʫʘʥʢʘʨʝ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʵʣʝʢʪʨʦʥʘ ʠʤʝʝʪʩʷ ʥʝʢʠʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʟʘʨʷʜ ʫʜʝʨʞʠʚʘʝʪʩʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʚ ʤʘʣʦʤ ʦʙʲʝʤʝ. ʕʪʘ ʤʦʜʝʣʴ ʙʳʣʘ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ. ʉʣʝʜʫʷ [2, 5], ʤʳ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʦʢʦʷ ʵʣʝʢʪʨʦʥʘ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʠ Ws = ů4ˊr
2
 ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘʨʷʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ We 

= e
2
/2r, ʛʜʝ ů ï ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʫʧʨʫʛʦʡ ʦʙʦʣʦʯʢʠ, r-ʝʝ ʨʘʜʠʫʩ, e

2 
= q

2
 /4ˊŮ0, q ï ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ, Ů0 ï 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʦʢʦʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʨʘʚʥʘ  
 

E = ů4ˊr
2
 + e

2
/2r                                                                             (1) 

 

ʄʘʩʩʘ ʧʦʢʦʷ ʵʣʝʢʪʨʦʥʘ m0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ ʚʠʨʪʫʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ; ʤʠʥʠʤʠʟʠʨʫʷ 

ʚʠʨʪʫʘʣʴʥʫʶ ʵʥʝʨʛʠʶ (1) ʧʦ r, ʥʘʭʦʜʠʤ  
 

 m0 = 3 (́ ů/4) 
1/3

 e
4/3

/c
2
                                                                        (2) 

 

ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʵʣʝʢʪʨʦʥʘ ʨʘʚʝʥ  
 

a = 0,5(e
2
/2ˊů)

1/3                                                                                                                    
 (3) 

 

ʠ m0c
2 
= 

4

3
e

2
/a = 12 ůá

2                                                                                                        
(4) 

 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʨʘʜʠʫʩ ʠ ʤʘʩʩʫ ʵʣʝʢʪʨʦʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʢʦʥʩʪʘʥʪʫ ů, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʥʠʞʝ. 

ɺ [3] ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʢʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ ʠʟʣʫʯʘʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʙʦʟʦʥʳ 

ʍʠʛʛʩʘ ʚ ʚʠʜʝ ʩʬʝʨʠʯʝʩʢʠʭ ʚʦʣʥ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʜʘʯʠ ʠʤʧʫʣʴʩʘ ʧʨʠ ʠʟʣʫʯʝʥʠʠ ʙʦʟʦʥʦʚ ʩʦʟʜʘʝʪ ʩʚʦʡ 

ʫʜʝʨʞʠʚʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʝʝ ʤʘʩʩʘ ʚ ʪʝʯʝʥʠʝ ʝʝ ʞʠʟʥʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʪʦʪ ʫʜʝʨʞʠʚʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ R
2
 ʠʣʠ R

3
, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʳʭ ʙʦʟʦʥʦʚ 

ʍʠʛʛʩʘ, ʜʠʩʢʨʝʪʥʦʛʦ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ů4ˊr
2
 ʚ ʤʦʜʝʣʠ ʇʫʘʥʢʘʨʝ ʢʘʢ ʨʘʟ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʦʤʫ ʫʜʝʨʞʠʚʘʶʱʝʤʫ ʧʦʪʝʥʮʠʘʣʫ (~ R
2
). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʣʝʢʪʨʦʥ ʧʨʠ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪ ʜʚʠʞʫʱʝʝʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʵʥʝʨʛʠʶ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʵʣʝʢʪʨʦʥʘ v
2
. ʕʪʘ ʤʘʛʥʠʪʥʘʷ ʵʥʝʨʛʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʡ 

[2]: 
 

     Wm = 
3

2
e

2
/a (v

2
/2) (1/c

2
)                                                                    (5) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʵʣʝʢʪʨʦʥʘ ʧʨʠ v << c ʦʢʘʟʳʚʘʝʪʩʷ 
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          E = m0c
2
 + m0 (v

2
/2)+ 

3

2
e

2
/a (v

2
/2) (1/c

2
)                                                            (6) 

ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʘʚʥʘ 

 

 m0din = 
4

3
e

2
/a (1/c

2
) + 

3

2
e

2
/a (1/c

2
) = 

12

17
e

2
/a (1/c

2
)                                            (7) 

 

ɺʝʣʠʯʠʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʳ ů ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ [4] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩʳ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʧʠʦʥʘ M0 = 134.963 Mev/c
2
 ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʤʶʦʥ, 

ʧʠʦʥ ʠ ʢʘʦʥ ʚ ʦʩʪʘʥʦʚʠʚʰʝʤʩʷ ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʬʝʨʠʯʝʩʢʠʝ ʨʝʟʦʥʘʪʦʨʳ ʜʣʷ ʢʚʘʥʪʦʚ 

ʚʠʨʪʫʘʣʴʥʳʭ ʥʝʡʪʨʠʥʦ, ʚʦʟʙʫʞʜʝʥʥʳʭ ʚʥʫʪʨʠ ʫʧʨʫʛʦʡ ʣʝʧʪʦʥʥʦʡ ʦʙʦʣʦʯʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʥʘʪʷʞʝʥʠʝʤ ů ʠ 

ʨʘʜʠʫʩʦʤ R. ʏʠʩʣʦ ʠ ʪʠʧ ʵʪʠʭ ʢʚʘʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʭʝʤʳ ʨʘʩʧʘʜʦʚ ʵʪʠʭ ʯʘʩʪʠʮ: 2 ï ʜʣʷ ʤʶʦʥʘ, 3 ï ʜʣʷ 

ʧʠʦʥʘ ʠ 21 ʤʠʥʠʤʘʣʴʥʳʡ ʢʚʘʥʪ ï ʜʣʷ ʢʘʦʥʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [4], ʠʟ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʠʨʪʫʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʦʢʦʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʠʦʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 
 

E = ů4ˊR
2
 + 4,5˂ˊʩ/R                                                                    (8) 

 

ʛʜʝ ʚʝʣʠʯʠʥʘ 1,5 ˂ˊʩ/R ʝʩʪʴ ʵʥʝʨʛʠʷ ʦʜʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʚʘʥʪʘ ʥʝʡʪʨʠʥʦ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʠʠ ʥʫʣʝʚʦʛʦ 

ʢʦʣʝʙʘʥʠʷ. ɺ [4] ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʝʣʠʯʠʥʘ ů ʦʜʠʥʘʢʦʚʘ ʢʘʢ ʜʣʷ ʚʩʝʭ ʣʝʧʪʦʥʦʚ (ʪ.ʝ. ʥʝʡʪʨʠʥʦ, 

e, ɛ, Ű), ʪʘʢ ʠ ʜʣʷ ʧʠʦʥʦʚ ʠ ʢʘʦʥʦʚ.  

ʄʠʥʠʤʠʟʠʨʫʷ ʚʠʨʪʫʘʣʴʥʫʶ ʵʥʝʨʛʠʶ (8), ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʤʘʩʩʳ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʠʦʥʘ  

 

 M0 = 3ps
1/3
(4,5˂ʩ)

2/3
/c

2                                                                                                         
 ( 9) 

 

ʠʟ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ ů: 
 

 ů = 4Ö3-7
p

-3
˂

-2
c

4
M0

3
 = 3,724x10

23
 Mev/cm

2
                                                     (10) 

 

ʇʦʜʩʪʘʚʣʷʷ ʵʪʦ ʟʥʘʯʝʥʠʝ ů ʚ ʫʨʘʚʥʝʥʠʝ (3), ʥʘʭʦʜʠʤ ʨʘʜʠʫʩ a = 1.974 x 10 
-13 
ʩʤ, ʘ ʟʘʪʝʤ ʠ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʩʩʫ ʵʣʝʢʪʨʦʥʘ m0din = 1,033 Mev/c
2
, ʯʪʦ ʚ 2,022 ʨʘʟʘ ʙʦʣʴʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  

m exp = 0,511 Mev/c
2
.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʥʝʝ [4] ʧʦʯʪʠ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ʤʶʦʥʘ 

mɛʨʘʩʯʝʪ = 105,707 Mev/ c
2
, ʪʦʛʜʘ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 105, 66 Mev/ c

2
. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ m0din ʧʦʣʫʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʥʘʰʝʤ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ ʧʦʣʷʨʠʟʘʮʠʷ ʚʘʢʫʫʤʘ ʵʣʝʢʪʨʦʥʥʳʤ ʟʘʨʷʜʦʤ [1], ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʵʣʝʢʪʨʦʥʘ ʚ ʝʛʦ ʙʣʠʞʥʝʡ ʟʦʥʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʵʪʦʪ ʵʬʬʝʢʪ, ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ 

ʵʬʬʝʢʪʠʚʥʫʶ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ Ů eff = (2,022
) 3/2 
= 2,875 ʚ ʠʩʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ (1)-(7), ʪʦ ʝʩʪʴ 

ʟʘʤʝʥʠʪʴ ʚʝʣʠʯʠʥʫ e
2 
ʥʘ e

2
/ Ů eff. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʓ ʉʀʃʀʎʀɼʅʆʁ ʆɹʃɸʉʊʀ  

ɼʀʌʌʋɿʀʆʅʅʆ-ʃɽɻʀʈʆɺɸʅʅʆɻʆ ʂʈɽʄʅʀʗ  

ʈɸɿʃʀʏʅʓʄʀ ɸʊʆʄɸʄʀ ʄɽʊɸʃʃʆɺ 
 

 
ʄ.ʐ. ʀʩʘʝʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʌʠʟʠʢʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠ ʧʦʣʠʤʝʨʦʚè 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠʤ. ʄ. ʋʣʫʛʙʝʢʘ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ, ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ 

ʢʦʙʘʣʴʪʘ. ʄʝʪʦʜʦʤ ʣʦʢʘʣʴʥʦʡ ʬʦʪʦʵʜʩ ʦʙʥʘʨʫʞʝʥʳ ʩʠʛʥʘʣʳ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ. ʆʧʨʝʜʝʣʝʥʦ 

ʚʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʢʨʠʩʪʘʣʣʘ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʣʘʩʪʴ, ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʴ, ʬʦʪʦʵʜʩ, ʬʘʟʘ, ʤʦʜʝʣʴ, ʜʠʦʜ 

ʐʦʪʪʢʠ, ʦʩʪʨʦʚʦʢ. 

 

ɺʚʝʜʝʥʠʝ  
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ, ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʩʧʝʭʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʫʢ, ʘ ʠʤʝʥʥʦ: ʬʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʬʠʟʠʢʘ ʣʝʛʠʨʦʚʘʥʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦ- ʠ ʥʘʥʦʩʪʨʫʢʪʫʨ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʘʢ ʚ ʦʙʲʝʤʝ, ʪʘʢ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʨʝʤʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʩʷʤʠ, ʩʦʟʜʘʶʱʠʝ ʛʣʫʙʦʢʠʝ ʫʨʦʚʥʠ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʟʘʜʘʥʥʳʤʠ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ, ʪʝʥʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

ʍʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ, ʧʣʘʥʘʨʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʦʚ ʧʦʥʠʞʝʥʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʢʨʝʤʥʠʠ, ʤʦʜʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʙʲʝʤʥʦʛʦ ʢʨʝʤʥʠʷ, ʧʨʠʚʣʝʢʘʶʪ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʥʫʞʜ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʣʠʮʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʘʟʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʦʚʳʭ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʠʭ ʩʪʦʡʢʦʩʪʴʶ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʙʨʘʙʦʪʢʘʤ [5]. ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʭʦʞʜʝʥʠʷ ʧʨʠʤʝʩʝʡ ʚ 

ʦʙʲʝʤ ʢʨʠʩʪʘʣʣʘ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʩ ʤʘʪʨʠʯʥʳʤʠ ʘʪʦʤʘʤʠ ʢʨʠʩʪʘʣʣʘ, ʪʘʢ ʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʤʝʩʷʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣʠʮʠʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʣʘʩʪʠ ʢʨʝʤʥʠʷ ʧʨʠ ʜʠʬʬʫʟʠʦʥʥʦʤ ʣʝʛʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʠʤʝʝʪ ʦʩʦʙʦʝ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʤʠʢʨʦ- ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʩʠʣʠʮʠʜʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʨʘʟʫʝʤʘʷ ʧʨʠ ʜʠʬʬʫʟʠʠ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ. ʕʪʘ ʦʙʣʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʥʠʟʢʦʦʤʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʦʙʣʘʩʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʝʪʝʨʦʧʝʨʝʭʦʜʦʚ, ʜʠʦʜʦʚ ʐʦʪʪʢʠ (ʧʘʨ), ʚʢʣʶʯʝʥʥʳʭ 

ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦ ʩʣʦʝʤ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. 

 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʍʨʦʤ ʠ ʢʦʙʘʣʴʪ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʚ ʢʨʝʤʥʠʠ, ʧʦʵʪʦʤʫ ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʣʝʛʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 1) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ 

ʪʝʭʥʦʣʦʛʠʠ; 2) ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʥʘ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʨʠʩʪʘʣʣʘ; 3) 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʘʪʦʤʦʚ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʣʝʛʠʨʦʚʘʥʠʷ ʢʨʝʤʥʠʷ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʠʪʢʠ ʤʦʥʦʢʨʠʩʪʘʣʣʘ ʢʨʝʤʥʠʷ ʢʘʢ ʨ-

ʪʠʧʘ ʤʘʨʢʠ ʂɼɹ-10, ʪʘʢ ʠ n-ʪʠʧʘ ʤʘʨʢʠ ʂʕʌ-20, ʚʳʨʘʱʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʏʦʭʨʘʣʴʩʢʦʛʦ. ʀʭ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʪʘʢʦʚʳ: ʜʣʷ ʢʨʝʤʥʠʷ n-ʪʠʧʘ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨ = 20 ʆʤ ʩʤ, ʧʦʜʚʠʞʥʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ 

, ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ , ʜʣʷ ʢʨʝʤʥʠʷ ʨ-ʪʠʧʘ-ʫʜʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨ = 10 ʆʤ ʩʤ, ʧʦʜʚʠʞʥʦʩʪʴ ʜʳʨʦʢ , ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʳʨʦʢ , 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ . 

 

                                                           
É ʀʩʘʝʚ ʄ.ʐ. / Isaev M.Sh., 2023 
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11 

 

ʀʟ ʩʣʠʪʢʦʚ ʤʦʥʦʢʨʠʩʪʘʣʣʘ ʢʨʝʤʥʠʷ ʘʣʤʘʟʥʳʤ ʜʠʩʢʦʤ ʚʳʨʝʟʘʣʠ ʦʙʨʘʟʮʳ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ 

ʨʘʟʤʝʨʦʤ (1-2) ʭ (2-5) ʭ (10-30) ʤʤ
3
. ʆʙʨʘʟʮʳ ʰʣʠʬʦʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʧʦʨʦʰʢʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʄ-5, ʄ-

10. ʉ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʠ ʰʣʠʬʦʚʢʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʦʙʨʘʟʮʳ ʦʙʝʟʞʠʨʠʚʘʣʠ ʚ ʪʦʣʫʦʣʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 40-50 Üʉ ʠ ʧʦʜʚʝʨʛʘʣʠ ʭʠʤʠʯʝʩʢʦʤʫ ʪʨʘʚʣʝʥʠʶ ʚ ʨʘʩʪʚʦʨʝ 1HF-5HNO3 ʚ ʪʝʯʝʥʠʝ 1-2 ʤʠʥʫʪ, 

ʧʨʦʤʳʚʘʣʠ ʚ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 100 Üʉ. ʆʙʨʘʟʮʳ ʢʨʝʤʥʠʷ ʧʦʤʝʱʘʣʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 3 ʰʪ ʚ ʢʚʘʨʮʝʚʳʝ ʘʤʧʫʣʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʤʳʪʳʝ ʚ ʨʘʩʪʚʦʨʝ HNO3-3HCI ʠ ʧʨʦʢʠʧʷʯʝʥʥʳʝ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. 

ʄʘʩʩʫ ʘʪʦʤʦʚ ʣʝʛʠʨʫʶʱʝʛʦ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʧʝʡʨʦʥʘ: 

. ʆʪʩʶʜʘ , ʛʜʝ ʨ-ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʤʝʪʘʣʣʘ ʚ ʘʤʧʫʣʝ, ʢʦʪʦʨʦʝ ʨʘʚʥʦ 1 Ŀ 10
-2
-2 Ŀ 10

-5
 

ʤʤ ʨʪ.ʩʪ ʧʨʠ ʊ = 1000-1250 Üʉ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʩʩʘ ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʠʣʘ 3 ʤʛ. ʄʘʩʩʘ ʤʝʪʘʣʣʘ ʥʝ 

ʦʛʨʘʥʠʯʝʥʘ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ, ʪ.ʝ. ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 3 ʤʛ. ʆʯʠʱʝʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ 

ʧʦʤʝʱʘʣʠ ʚ ʘʤʧʫʣʫ 99,999 ʚ ʢʦʣʠʯʝʩʪʚʝ 3-5 ʤʛ. ɸʤʧʫʣʳ ʩ ʦʙʨʘʟʮʘʤʠ ʠ ʜʠʬʬʫʟʘʥʪʦʤ ʦʪʢʘʯʠʚʘʣʠ ʜʦ ʚʘʢʫʫʤʘ 

~10
-3
 ʤʤ ʨʪ.ʩʪ (1,33Ŀ10

-1
ʇʘ) ʠ ʟʘʧʘʠʚʘʣʠ. ɿʘʪʝʤ ʘʤʧʫʣʳ ʧʦʤʝʱʘʣʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʝʯʴ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʞʠʛ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 950-1070 Üʉ ʚ ʪʝʯʝʥʠʝ ʦʪ 20 ʤʠʥ. ʜʦ 2 ʯʘʩʦʚ. ʂʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʝʯʠ ʥʝ 

ʧʨʝʚʳʰʘʣʠ Ñ5 Üʉ. ʇʦʩʣʝ ʦʪʞʠʛʘ ʦʙʨʘʟʮʳ ʟʘʢʘʣʠʚʘʣʠ ʦʭʣʘʞʜʝʥʠʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 100-150 ʛʨʘʜ/ʩ ʩʙʨʘʩʳʚʘʥʠʝʤ 

ʘʤʧʫʣ ʚ ʚʦʜʫ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʘ ʊ = 15-20 Üʉ. ʇʦʩʣʝ ʚʩʢʨʳʪʠʷ ʘʤʧʫʣ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʙʨʘʟʮʦʚ ʠʤʝʣʘ ʧʨʦʚʦʜʠʤʦʩʪʴ ʨ-ʪʠʧʘ [1, 3]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʩ ʚʳʩʦʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʝʛʦ 

ʰʫʥʪʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʦʙʨʘʟʮʳ ʩʦʰʣʠʬʦʚʘʣʠʩʴ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʥʘ ʛʣʫʙʠʥʫ ʧʦʨʷʜʢʘ 40-50 ʤʢʤ. ʂ ʜʚʫʤ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʥʝʩʦʰʣʠʬʦʚʘʥʥʳʤ ʪʦʨʮʘʤ ʧʦʜʢʣʶʯʘʣʠʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʘ ʥʘ ʣʝʞʘʱʝʡ ʤʝʞʜʫ 

ʥʠʤʠ ʥʝʩʦʰʣʠʬʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʪʦʥʢʠʭ ʩʣʦʝʚ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʦʬʠʣʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠʤʝʶʪ ʜʚʘ ʫʯʘʩʪʢʘ ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ 

ʠ ʦʙʲʝʤʥʳʡ ï ʩ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʩʦʙʩʪʚʝʥʥʦʡ. ʇʘʨʘʣʣʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʘ 

ʍʦʣʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʊ = 77-300 ʂ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʧʨʦʚʦʜʠʤʦʩʪʴ ʨ-ʪʠʧʘ, ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʦʩʠʪʝʣʝʡ ~10
20

-10
21

 ʩʤ
-3
 ʠ ʭʦʣʣʦʚʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ , ʘ ʦʙʲʝʤʥʳʡ ï 

ʧʨʦʚʦʜʠʤʦʩʪʴʶ i-ʪʠʧʘ, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʦʩʠʪʝʣʝʡ 10
20

-10
12

 ʩʤ
-3
 ʠ ʧʦʜʚʠʞʥʦʩʪʴʶ . 

ʊʘʢʦʝ ʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʨ-ʪʠʧʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨ10
20

-10
12

 ʩʤ
-3
) ʧʦʣʫʯʘʣʦʩʴ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠ ʧʨʠ ʣʝʛʠʨʦʚʘʥʠʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʠʩʭʦʜʥʦʛʦ ʢʨʝʤʥʠʷ n-ʪʠʧʘ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ 

ʦʙʲʝʤʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʦʩʠʪʝʣʝʡ ʚ ʛʣʫʙʠʥʝ ʦʙʨʘʟʮʘ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʢʨʝʤʥʠʷ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʦʤʘʣʴʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʥʦʩʠʪʝʣʝʡ ʪʦʢʘ ~10
20

-10
21

 ʩʤ
-3
 ʠ ʭʦʣʣʦʚʩʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ 1-17 . ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ Cr<Co> ʠ Si<Cr> ʪʦʣʱʠʥʦʡ 1-5 ʤʢʤ ʠʤʝʶʪ ʫʜʝʣʴʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ~(1,6-9,9)Ŀ10
3
 ʆʤ

-1
 

ʩʤ
-1
. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ ʪʦʣʱʠʥʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʨʠʩʪʘʣʣʦʚ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭʟʦʥʜʦʚʦʛʦ ʤʝʪʦʜʘ. 

ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʙʳʣʠ 

ʥʠʟʢʦʦʤʥʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʠʩʭʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ Si<Cr> Si<Cʦ> ʥʘʤʠ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʚʝʪʦʚʦʛʦ ʟʦʥʜʘ. ɹʣʦʢ-

ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʇʨʠ ʥʘʣʠʯʠʠ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʦʩʠʪʝʣʝʡ dp/dx ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ ʧʨʠ ʠʭ ʦʩʚʝʱʝʥʠʠ ʚʦʟʥʠʢʘʝʪ 

ʦʙʲʝʤʥʘʷ ʬʦʪʦʵʜʩ. ʆʥʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʨʘʜʠʝʥʪʫ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʟʫʯʘʷ ʝʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʜʣʠʥʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ 

ʵʪʦʤ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʟʢʠʤ ʩʚʝʪʦʚʳʤ ʟʦʥʜʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ ʩʚʝʪʘ . ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʩʣʫʞʠʣ ʣʘʟʝʨ ʃɻ-126. ʃʫʯ ʣʘʟʝʨʘ ʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʩʢʦʧʦʤ 4 ʪʠʧʘ ʄɹʉ-9 ʜʦ 50 ʤʢʤ, 

ʤʦʜʫʣʠʨʦʚʘʣʩʷ ʤʦʜʫʣʷʪʦʨʦʤ 2 ʠ 3 ʩ ʯʘʩʪʦʪʦʡ 30-380 ɻʮ. ʀʟʤʝʨʝʥʠʷ ʦʙʲʝʤʥʦʡ ʬʦʪʦʵʜʩ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʣʫʯʘ ʧʦ ʜʣʠʥʝ (ʭ) ʠ ʧʦ ʰʠʨʠʥʝ (ʫ) ʦʙʨʘʟʮʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ 8 ʠ 9. 

ʉʠʛʥʘʣ ʦʙʲʝʤʥʦʡ ʬʦʪʦʵʜʩ, ʚʳʟʚʘʥʥʳʡ ʩʚʝʪʦʤ, ʫʩʠʣʠʚʘʣʩʷ ʩʝʣʝʢʪʠʚʥʳʤ ʫʩʠʣʠʪʝʣʝʤ (ʪʠʧʘ ʌ-582) ʠ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ʵʢʨʘʥʝ ʦʩʮʠʣʣʦʛʨʘʬʘ (12) ʠʣʠ ʥʘ ʩʘʤʦʧʠʩʮʝ (14). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ ʠʤʝʶʪʩʷ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʘʨʴʝʨʳ ʪʠʧʘ ʤʝʪʘʣʣ ï 

ʧʦʣʫʧʨʦʚʦʜʥʠʢ ʠʣʠ ʨ-ʧ ʧʝʨʝʭʦʜʳ, ʪʦ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʚ ʥʝʤ ʚʦʟʥʠʢʘʝʪ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ. ɺ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ ʧʦ ʜʣʠʥʝ ʢʨʠʩʪʘʣʣʘ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚʦʟʥʠʢʘʝʪ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʬʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʊʘʫʮʘ, 

ʥʝʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʥʦʨʥʳʭ ʠ ʘʢʮʝʧʪʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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ʕʪʦ ʧʦʣʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʥʳ ʠ ʜʳʨʢʠ, 

ʦʩʚʦʙʦʞʜʝʥʥʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ, ʨʘʟʜʝʣʘʶʪʩʷ ʚ ʵʪʦʤ ʧʦʣʝ ʠ ʢʦʥʮʳ ʢʨʠʩʪʘʣʣʦʚ ʟʘʨʷʞʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ 

ʚʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʩʣʝʜʩʪʚʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ. ʕʪʦ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʜʘʯʝʡ ʚʥʝʰʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ. ɺ ʤʦʤʝʥʪ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʯʝʨʝʟ ʢʨʠʩʪʘʣʣ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʷ ʩʨʘʚʥʷʶʪʩʷ 

ʠ ʧʦ ʟʥʘʯʝʥʠʶ ʚʥʝʰʥʝʛʦ ʧʦʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʪʝʤʥʦʛʦ ʪʦʢʘ, ʢʨʠʩʪʘʣʣ ʦʩʚʝʱʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʩʚʝʪʦʤ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʪʦʵʬʬʝʢʪ. 

ɽʩʣʠ ʧʨʦʧʫʩʢʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʯʝʨʝʟ ʢʨʠʩʪʘʣʣ, ʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʝ ʠ ʧʦʣʷʨʥʦʩʪʠ ʵʪʦʛʦ ʪʦʢʘ. ɽʩʣʠ ʪʦʢ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʢʦʤʧʝʥʩʘʮʠʦʥʥʫʶ 

ʪʦʯʢʫ ʩʦʚʝʨʰʘʝʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘ 180
0
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʯʠʩʣʝʥʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʨʠ ʵʪʦʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʥʫʣʝʚʦʛʦ ʤʝʪʦʜʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʦʚ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʜʦʣʴ ʢʨʠʩʪʘʣʣʦʚ, ʪ.ʢ. ʚ ʥʝʤ ʢʨʠʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʜʚʘʞʜʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʦʙʲʝʤʥʦʡ ʯʘʩʪʠ ʢʨʠʩʪʘʣʣʘ ʠʩʧʦʣʴʟʦʚʘʚ 

ʠʥʬʨʘʢʨʘʩʥʦʝ ʦʙʣʫʯʝʥʠʝ. 

 
 

ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʙʨʘʟʮʘ: 1 ï ʣʘʟʝʨ; 2 ï ʤʦʜʫʣʷʪʦʨ;  

3 ï ʤʦʪʦʨ ʤʦʜʫʣʷʪʦʨʘ; 4, 5 ï ʵʣʝʤʝʥʪʳ ʬʦʢʫʩʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʩʢʦʧʘ; 6 ï ʦʙʨʘʟʝʮ;  

7 ï ʩʪʦʣʠʢ ʜʣʷ ʦʙʨʘʟʮʘ; 8, 9 ï ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʪʦʨʳ; 10 ï ʩʦʛʣʘʩʦʚʘʪʝʣʴ; 11 ï ʩʝʣʝʢʪʠʚʥʳʡ ʫʩʠʣʠʪʝʣʴ;  

12 ï ʦʩʮʠʣʣʦʛʨʘʬ; 13 ï ʩʠʥʭʨʦʥʥʳʡ ʜʝʪʝʢʪʦʨ; 14 ï ʩʘʤʦʧʠʩʝʮ; 15 ï ʩʚʝʪʦʜʠʦʜ; 16 ï ʬʦʪʦʜʠʦʜ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʪʫ ʯʘʩʪʴ ʪʦʢʘ, ʢʦʪʦʨʘʷ ʚʳʟʚʘʥʘ ʥʝʨʘʚʥʦʚʝʩʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʉʚʝʪ ʤʦʜʫʣʠʨʫʝʪʩʷ ʚʨʘʱʘʶʱʠʤʠʩʷ ʜʠʩʢʘʤʠ ʩ ʧʨʦʨʝʟʷʤʠ. ʏʘʩʪʦʪʘ ʧʨʝʨʳʚʘʥʠʷ 

ʩʚʝʪʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʜʦʣʞʥʘ ʜʦʩʪʠʛʥʫʪʴ ʩʚʦʝʛʦ 
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ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʟʥʘʯʝʥʠʷ ʟʘ ʚʨʝʤʷ ʦʩʚʝʱʝʥʠʷ ʦʙʨʘʟʮʘ, ʠ ʩʧʘʜʘʪʴ ʜʦ ʥʫʣʷ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʤʧʫʣʴʩʘʤʠ ʩʚʝʪʘ. ʕʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʠ ʟʘʪʝʤʥʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʱʝʤ ʚʨʝʤʷ ʞʠʟʥʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʝʞʠʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʟʤʝʨʳ 

ʩʚʝʪʦʚʦʛʦ ʧʷʪʥʘ  ʤʥʦʛʦ ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ ʦʙʨʘʟʮʘ , ʘ ʜʣʠʥʘ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʤʝʱʝʥʠʷ 

L0<W (ʪʦʣʱʠʥʘ ʦʙʨʘʟʮʘ). ʇʨʝʥʝʙʨʝʛʘʷ ʠʩʢʨʠʚʣʝʥʠʷʤʠ ʣʠʥʠʡ ʪʦʢʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

 

 
 

ʛʜʝ  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʟʮʘ.  ï ʪʦʢ ʯʝʨʝʟ ʦʙʨʘʟʝʮ.  ï ʨʘʚʥʦʚʝʩʥʘʷ ʠ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʦʩʠʪʝʣʝʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʙʳʪʦʯʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʘ ʥʘ ʥʝʦʩʚʝʱʝʥʥʳʭ ʠ ʦʩʚʝʱʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʙʨʘʟʮʘ. ʅʘʣʠʯʠʝ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʙʳʪʦʯʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʧʨʠ ʥʝʦʜʥʦʨʦʜʥʦʤ ʠʭ ʚʦʟʙʫʞʜʝʥʠʠ ʩʚʝʪʦʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʨʠ J = Jn + Jp = 0 ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʨʘʚʥʷʝʪʩʷ: 

 

 
 

ʀʥʪʝʛʨʠʨʫʷ (12) ʧʦ ʪʦʣʱʠʥʝ ʦʙʨʘʟʮʘ, ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʬʦʪʦʵʜʩ: 

 

 
 

 
 

 
 

ɺʝʣʠʯʠʥʳ  ʠ  ʥʝʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʷʷ ʬʦʪʦʵʜʩ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʟʦʥʜʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʬʦʪʦʵʜʩ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʥʠʤʘʣʠ ʪʦʧʦʛʨʘʬʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʬʦʪʦʧʨʦʬʦʜʠʤʦʩʪʠ Iʬ (ʭ, ʫ) ʠ ʬʦʪʦʵʜʩ Uʬ (ʭ, ʫ) ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʩʣʦʝʚ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʭʦʜʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʢʨʝʤʥʠʷ ʢʘʢ n-ʪʠʧʘ, ʪʘʢ ʠ 

ʨ-ʪʠʧʘ ʧʨʦʚʦʜʠʤʦʩʪʝʡ ʥʝʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʦ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʚʜʦʣʴ ʢʨʠʩʪʘʣʣʘ ʠ ʧʦ ʛʣʫʙʠʥʝ ʥʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʘ ʚ ʣʝʛʠʨʦʚʘʥʥʳʭ Cr ʠ Co ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ n- ʠ ʨ-ʪʠʧʦʚ ʦʙʥʘʨʫʞʝʥʳ ʩʠʛʥʘʣʳ ʬʦʪʦʵʜʩ 

ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʛʥʘʣʳ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʚ ʦʙʨʘʟʮʘʭ Si<Cr> ʠ Si<Co> ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʩ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʪʦʣʱʠʥʳ 3-5 ʤʢʤ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʢʨʠʩʪʘʣʣʘʭ ʩʠʛʥʘʣʳ 

ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʜʦ ʫʜʘʣʝʥʠʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʷʚʣʷʣʠʩʴ ʚʳʰʝ ʫʨʦʚʥʷ ʰʫʤʦʚ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ . ʕʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʠʩʭʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʝʤʥʠʷ ʜʦ ʣʝʛʠʨʦʚʘʥʠʷ ʠʤʝʣʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʥʳʝ 

ʩʣʦʠ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʝʤʥʠʷ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʧʦʩʣʝ ʣʝʛʠʨʦʚʘʥʠʷ ʭʨʦʤʦʤ ʦʩʪʨʦʚʢʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟʤʝʨʝʥʠʷ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʦʙʨʘʟʮʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʦʙʲʝʤʥʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʘ ʙʳʣʘ ʧʝʨʝʢʦʤʧʝʥʩʠʨʦʚʘʥʘ, ʪ.ʝ. n-ʪʠʧʘ. ʈʘʟʤʝʨʳ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: 

ʧʦʩʣʝ ʣʝʛʠʨʦʚʘʥʠʷ ʘʪʦʤʘʤʠ ʤʝʪʘʣʣʘ ï 0,3 ʭ 0,4 ʭ 0,5 ʩʤ
3
 ʠ 0,4 ʭ 1,6 ʭ 1,6 ʩʤ

3
, ʧʦʩʣʝ ʩʨʝʟʘʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʦʪʦʵʜʩ ï 0,15 ʭ 0,3 ʭ 0,5 ʩʤ
3
 ʠ 0,3 ʭ 1,5 ʭ 1,6 ʩʤ

3
. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʪʦʚʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʪʠʧʠʯʥʳʭ ʦʙʨʘʟʮʦʚ Si<Cr>, ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 0,63 ʤʢʤ, ʧʦʩʣʝ ʩʥʷʪʠʷ ʩʣʦʷ ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟ ʨʠʩ. ʚʠʜʥʦ, 

ʯʪʦ ʬʦʪʦʩʠʛʥʘʣ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ ʥʝ ʤʦʥʦʪʦʥʥʦ. 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʩʚʝʪʦʚʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ n-Si<Cr> ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʩ  = 0,63 ʤʢʤ. 

 

ʂʨʦʤʝ ʵʪʦʛʦ, ʘʤʧʣʠʪʫʜʘ ʬʦʪʦʵʜʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʚʦʣʥʳ ʦʙʣʫʯʘʶʱʝʛʦ ʩʚʝʪʘ. ʇʦ 

ʠʟʤʝʨʝʥʥʳʤ ʩʠʛʥʘʣʘʤ ʦʧʨʝʜʝʣʝʥʳ ʧʣʦʱʘʜʠ ʩʧʝʢʪʨʦʚ ʬʦʪʦʵʜʩ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3. ʂʘʢ ʚʠʜʥʦ, 

ʧʣʦʱʘʜʠ ʩʧʝʢʪʨʦʚ ʬʦʪʦʵʜʩ ʟʘʚʠʩʷʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ, ʧʨʠʯʝʤ ʩʜʚʠʛʠ ʧʣʦʱʘʜʝʡ ʠ ʠʭ ʬʦʨʤʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʚʷʟʘʥʳ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ . ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ~0,6-3,4 ʤʢʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʥʫʪʨʠ ʢʨʠʩʪʘʣʣʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʦʪ ʪʦʣʱʠʥʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4. ʀʟ ʨʠʩ. 

ʚʠʜʥʦ, ʯʪʦ ʩʠʛʥʘʣ ʬʦʪʦʵʜʩ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʩʣʦʷ ʜʦ ʛʣʫʙʠʥʳ ~25 ʤʢʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʘʣʝʝ ʚ ʫʟʢʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʝʪ ʥʘʩʳʱʝʥʠʝ ʠ ʩ ~30 ʤʢʤ ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʩʚʳʰʝ 45-50 ʤʢʤ. 

 

 
 

ʈʠʩ. 3. ʊʦʧʦʛʨʘʤʤʘ ʧʣʦʱʘʜʠ ʩʧʝʢʪʨʦʚ ʬʦʪʦʵʜʩ: ʘ ï ʧʨʠ  = 0,63 ʤʢʤ; b ï ʧʨʠ  = 1,15 ʤʢʤ; ʉ ï ʧʨʠ  = 3,39 ʤʢʤ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʢʨʠʩʪʘʣʣʘ ʢ ʥʝʤʫ 

ʧʨʠʢʣʘʜʳʚʘʣʦʩʴ ʚʥʝʰʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ  ʧʦʣʷʨʥʦʩʪʠ, ʦʙʨʘʪʥʦʝ ʚʥʫʪʨʝʥʥʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʧʦʣʶ . 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʯʪʦ ʧʨʠ  ʪʦʢ ʦʙʲʝʤʥʦʡ ʬʦʪʦʵʜʩ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʤʦʜʫʣʠʨʦʚʘʥʥʳʤ 

ʩʚʝʪʦʤ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ. ʇʨʠ ʵʪʦʤ  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ: 

 

 
 

ʛʜʝ  ï ʩʝʯʝʥʠʝ ʢʨʠʩʪʘʣʣʘ,  ï ʦʪʥʦʰʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʝʡ ʵʣʝʢʪʨʦʥʦʚ ʠ ʜʳʨʦʢ,  ï ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʧʦʩʪʦʷʥʥʳʡ 

ʪʦʢ,  ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʘ. 

 

 
 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʦʪ ʪʦʣʱʠʥʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʊ = 300 ʂ,  = 0,63 ʤʢʤ. 

 

 
 

ʈʠʩ. 5. ʄʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ  

ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ. Rn ï ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, Rk ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ,  

CB, RB ï ʝʤʢʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʨʴʝʨʘ ʐʦʪʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ (7) ʚʝʣʠʯʠʥ 

 ʧʦʣʫʯʝʥʦ ʟʥʘʯʝʥʠʝ . 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʣʘʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ. ʇʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʣʘʩʪʴ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʠʦʜʦʚ ʐʦʪʪʢʠ (ʧʘʨ), ʚʢʣʶʯʝʥʥʳʭ ʥʘʚʩʪʨʝʯʫ, ʩʦ 

ʩʣʦʝʤ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʘʪʦʤʘʤʠ ʤʝʪʘʣʣʘ ʢʨʝʤʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʢʣʶʯʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʨʠʩ. 5). ʊʘʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʪʨʦʚʢʦʚʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʚʢʣʶʯʝʥʠʡ ʚʪʦʨʦʡ ʬʘʟʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ ~3-45 ʤʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ 
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ʤʘʢʩʠʤʫʤʦʤ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʥʘ ʛʣʫʙʠʥʝ ~25-30 ʤʢʤ (ʨʠʩ. 4), ʛʜʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʪʨʦʚʢʦʚ (ʚʢʣʶʯʝʥʠʡ) ʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʫʤʤʘʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʠʮʳ ʢʨʝʤʥʠʝʚʳʭ ʚʢʣʶʯʝʥʠʡ ʚʪʦʨʦʡ ʬʘʟʳ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʄʝʪʦʜʦʤ ʣʦʢʘʣʴʥʦʡ ʬʦʪʦʵʜʩ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʠʩʭʦʜʥʳʭ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ ʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʭʦʜʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʢʨʝʤʥʠʷ ʢʘʢ n-ʪʠʧʘ, ʪʘʢ ʠ ʨ-ʪʠʧʘ ʧʨʦʚʦʜʠʤʦʩʪʝʡ 

ʥʝʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʦ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʚʜʦʣʴ ʢʨʠʩʪʘʣʣʘ ʠ ʧʦ ʛʣʫʙʠʥʝ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʘ ʚ 

ʣʝʛʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʢʨʠʩʪʘʣʣʘʭ ʢʨʝʤʥʠʷ n-ʪʠʧʘ ʠ ʨ-ʪʠʧʘ ʦʙʥʘʨʫʞʝʥʳ ʩʠʛʥʘʣʳ ʬʦʪʦʵʜʩ ʠ 

ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʛʥʘʣʳ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʚ ʦʙʨʘʟʮʘʭ ʢʨʝʤʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦ-

ʣʝʛʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʛʣʫʙʠʥʦʡ 3-45 ʤʢʤ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʵʪʠʭ ʦʙʨʘʟʮʘʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʬʦʪʦʵʜʩ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʣʘʩʪʠ ʪʦʣʱʠʥʦʡ ʜʦ ~3 ʤʢʤ ʠ ʚ ʦʙʲʝʤʥʦʡ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ~45 ʤʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. 

3. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʪʦʩʠʛʥʘʣ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʪʦʯʢʠ ʢ 

ʪʦʯʢʝ ʥʝ ʤʦʥʦʪʦʥʥʦ. ʀʟʤʝʨʝʥʠʷʤʠ ʧʦʩʣʦʡʥʦʛʦ ʩʥʷʪʠʷ ʩʣʦʝʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʤʝʨʳ ʚʢʣʶʯʝʥʠʡ ʚʪʦʨʦʡ ʬʘʟʳ 

ʫʤʝʥʴʰʘʶʪʩʷ ʚʛʣʫʙʴ ʢʨʠʩʪʘʣʣʘ ʚ ʬʦʨʤʝ ʢʦʥʫʩʘ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʢʪʨʳ ʬʦʪʦʵʜʩ ʟʘʚʠʩʷʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ, ʧʨʠʯʝʤ ʩʜʚʠʛʠ ʧʣʦʱʘʜʝʡ ʠ ʠʭ 

ʬʦʨʤʘ ʩʚʷʟʘʥʳ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʙʣʠʞʥʝʡ ʦʙʣʘʩʪʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ 

ʦʙʲʝʤʝ ʢʨʠʩʪʘʣʣʘ ʤʝʪʦʜʦʤ ʣʦʢʘʣʴʥʦʡ ʬʦʪʦʵʜʩ. 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʦʪ ʪʦʣʱʠʥʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʣʝʛʠʨʦʚʘʥʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʠʛʥʘʣ ʬʦʪʦʵʜʩ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʩʣʦʷ ʜʦ ʛʣʫʙʠʥʳ ~25 ʤʢʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʜʘʣʝʝ ʚ 

ʫʟʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʥʘʩʳʱʝʥʠʝ ʠ ʩ ~30 ʤʢʤ ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 45-50 ʤʢʤ. 

6. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ 

ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʠʩʪʘʣʣʘ ʧʦ ʤʝʪʦʜʠʢʝ ʊʘʫʮʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʠʩʪʘʣʣʝ n-Si<Mn> ʧʨʠ ʧʦʜʘʯʝ ʚʥʝʰʥʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽʩ = 0,9-1,2 ɺ/ʩʤ ʚʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠʤʝʣʦ ʟʥʘʯʝʥʠʝ Ei = 1,8 ɺ/ʩʤ. 

7. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ 

ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ. ʇʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʣʘʩʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʜʠʦʜʦʚ ʐʦʪʪʢʠ (ʧʘʨ), ʚʢʣʶʯʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦ ʩʣʦʝʤ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ 

ʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʊʘʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʪʨʦʚʢʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʪʦʨʦʡ ʬʘʟʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʛʣʫʙʠʥʝ ~ʤʦʜʝʣʴ ~ -

45 ʤʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʤʘʢʩʠʤʫʤʦʤ ʚʝʣʠʯʠʥʳ ʬʦʪʦʵʜʩ ʥʘ ʛʣʫʙʠʥʝ ~25-30 ʤʢʤ, ʛʜʝ ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʪʨʦʚʢʦʚ (ʚʢʣʶʯʝʥʠʡ) ʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʢʦʪʦʨʦʝ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʫʤʤʘʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʠʮʳ ʢʨʝʤʥʠʝʚʳʭ ʚʢʣʶʯʝʥʠʡ ʚʪʦʨʦʡ ʬʘʟʳ. 
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Abstract. Inhomogeneities in silicon crystals doped with chromium and cobalt atoms have been investigated. 
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ʉʊʈʋʂʊʋʈɸ ʇʈʀʇʆɺɽʈʍʅʆʉʊʅʆɻʆ ʉʃʆʗ ɼʀʌʌʋɿʀʆʅʅʆ-ʃɽɻʀʈʆɺɸʅʅʆɻʆ 

ʂʈɽʄʅʀʗ ɸʊʆʄɸʄʀ ʍʈʆʄɸ ʀ ʂʆɹɸʃʔʊɸ 
 

 
ʄ.ʐ. ʀʩʘʝʚ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʌʠʟʠʢʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠ ʧʦʣʠʤʝʨʦʚè 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠʤ. ʄ. ʋʣʫʛʙʝʢʘ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʤʝʩʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʚʪʦʨʫʶ ʬʘʟʫ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʀʂ-ʤʠʢʨʦʩʢʦʧʠʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨs ʩʢʦʧʣʝʥʠʡ, 

ʜʦʩʪʠʛʘʶʱʠʭ ʜʦ 30-40 ʤʢʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʤʝʥʴʰʘʶʱʠʝʩʷ ʚʛʣʫʙʴ ʢʨʠʩʪʘʣʣʘ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʪʦʤʳ 

ʣʝʛʠʨʫʝʤʦʛʦ ʘʪʦʤʘ ʢʨʝʤʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʨʠʩʪʘʣʣʘʭ ʦʙʥʘʨʫʞʝʥʘ ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʲʷʩʥʷʝʤʘʷ 

ʫʩʣʦʚʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʫʟʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʣʘʩʪʴ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʤʝʝʪ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʦʙʲʝʤʥʘʷ ʯʘʩʪʴ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ. ʇʦʢʘʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʣʠʮʠʜʦʚ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʧʨʠ ʣʝʛʠʨʦʚʘʥʠʠ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ 

ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʠʮʠʜʳ ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʛʣʫʙʠʥʝ 35-40 ʤʢʤ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʣʦʛʠʷ, ʧʨʠʤʝʩʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʚʪʦʨʘʷ ʬʘʟʘ, ʣʝʛʠʨʦʚʘʥʠʝ, ʧʦʣʠʢʨʠʩʪʘʣʣ, 

ʤʦʥʦʢʨʠʩʪʘʣʣ, ʩʠʣʠʮʠʜʳ, ʛʣʫʙʦʢʠʝ ʫʨʦʚʥʠ, ʜʠʬʬʫʟʘʥʪ, ʟʘʢʘʣʢʘ.  

 

ɺʚʝʜʝʥʠʝ  

ʉʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ, ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʩʧʝʭʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʫʢ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʵʪʠʭ 

ʦʙʣʘʩʪʷʭ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʢʦʡ ʣʝʛʠʨʦʚʘʥʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠ ʩʦʟʜʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦ- ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʛʝʣʠʦʪʝʭʥʠʢʠ, ʢʦʩʤʦʩʘ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʘʢ ʚ ʦʙʲʝʤʝ, ʪʘʢ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʠ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʨʝʤʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ ʧʨʠʤʝʩʷʤʠ, ʩʦʟʜʘʶʱʠʝ ʛʣʫʙʦʢʠʝ ʫʨʦʚʥʠ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ, ʪʝʥʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʦʧʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ [1, 2, 7-9]. 

ʍʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ, ʧʣʘʥʘʨʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʦʚ ʧʦʥʠʞʝʥʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʢʨʝʤʥʠʠ, ʤʦʜʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʙʲʝʤʥʦʛʦ ʢʨʝʤʥʠʷ, ʧʨʠʚʣʝʢʘʶʪ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʥʫʞʜ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʣʠʮʠʜʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʘʟʦʚʳʤ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʥʦʚʳʭ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʠʭ ʩʪʦʡʢʦʩʪʴʶ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʦʙʨʘʙʦʪʢʘʤ [7]. ʇʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʭʦʞʜʝʥʠʷ ʧʨʠʤʝʩʝʡ ʚ 

ʦʙʲʝʤ ʢʨʠʩʪʘʣʣʘ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʩ ʤʘʪʨʠʯʥʳʤʠ ʘʪʦʤʘʤʠ ʢʨʠʩʪʘʣʣʘ, ʪʘʢ ʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʤʝʩʷʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʣʠʮʠʜʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʣʘʩʪʠ ʢʨʝʤʥʠʷ ʧʨʠ ʜʠʬʬʫʟʠʦʥʥʦʤ ʣʝʛʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʤʠʢʨʦ- ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʘʥʦʤʘʣʴʥʦʛʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʠʬʬʫʟʠʦʥʥʦ-

ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ.  

 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʍʨʦʤ ʠ ʢʦʙʘʣʴʪ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʚ ʢʨʝʤʥʠʠ, ʧʦʵʪʦʤʫ ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʣʝʛʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 1) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ 

ʪʝʭʥʦʣʦʛʠʠ; 2) ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʥʘ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʨʠʩʪʘʣʣʘ; 3) 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʘʪʦʤʦʚ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ, ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʣʝʛʠʨʦʚʘʥʠʷ ʢʨʝʤʥʠʷ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʠʪʢʠ ʤʦʥʦʢʨʠʩʪʘʣʣʘ ʢʨʝʤʥʠʷ ʢʘʢ p-

ʪʠʧʘ ʤʘʨʢʠ ʂɼɹ-10, ʪʘʢ ʠ n-ʪʠʧʘ ʤʘʨʢʠ ʂʕʌ-20, ʚʳʨʘʱʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʏʦʭʨʘʣʴʩʢʦʛʦ. ʀʭ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʪʘʢʦʚʳ: ʜʣʷ ʢʨʝʤʥʠʷ n-ʪʠʧʘ-ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ r = 20 ʆʤĿʩʤ, ʧʦʜʚʠʞʥʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ 
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ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ n = 2,4Ŀ , ʜʣʷ ʢʨʝʤʥʠʷ p-ʪʠʧʘ-ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

r = 10 ʆʤĿʩʤ, ʧʦʜʚʠʞʥʦʩʪʴ ʜʳʨʦʢ  ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʳʨʦʢ p = 1,5Ŀ  ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʢʠʩʣʦʨʦʜʘ Ò1Ŀ10
17 
ʩʤ

-3
.  

ʀʟ ʩʣʠʪʢʦʚ ʤʦʥʦʢʨʠʩʪʘʣʣʘ ʢʨʝʤʥʠʷ ʘʣʤʘʟʥʳʤ ʜʠʩʢʦʤ ʚʳʨʝʟʘʣʠ ʦʙʨʘʟʮʳ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ 

ʨʘʟʤʝʨʦʤ (1-2) ʭ (2-5) ʭ (10-0) ʤʤ
3
. ʆʙʨʘʟʮʳ ʰʣʠʬʦʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʧʦʨʦʰʢʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʄ-5,  

ʄ-10, ʄ-14. ʉ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʠ ʰʣʠʬʦʚʢʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʦʙʨʘʟʮʳ ʦʙʝʟʞʠʨʠʚʘʣʠ ʚ 

ʪʦʣʫʦʣʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40-50 Üʉ ʠ ʧʦʜʚʝʨʛʘʣʠ ʭʠʤʠʯʝʩʢʦʤʫ ʪʨʘʚʣʝʥʠʶ ʚ ʨʘʩʪʚʦʨʝ 1HF:5HNO3 ʚ ʪʝʯʝʥʠʝ 1-2 

ʤʠʥʫʪ, ʧʨʦʤʳʚʘʣʠ ʚ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 100 Áʉ. ʆʙʨʘʟʮʳ ʢʨʝʤʥʠʷ 

ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3 ʰʪ. ʚ ʢʚʘʨʮʝʚʳʝ ʘʤʧʫʣʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʤʳʪʳʝ ʚ ʨʘʩʪʚʦʨʝ HNO3:3HCl ʠ 

ʧʨʦʢʠʧʷʯʝʥʥʳʝ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. 

ʄʘʩʩʫ ʘʪʦʤʦʚ ʣʝʛʠʨʫʶʱʝʛʦ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʧʝʡʨʦʥʘ: 

 ʆʪʩʶʜʘ  ʛʜʝ ʨ-ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʤʝʪʘʣʣʘ ʚ ʘʤʧʫʣʝ, ʢʦʪʦʨʦʝ ʨʘʚʥʦ 1Ŀ10
-2
-2Ŀ10

-5 
ʤʤ 

ʨʪ.ʩʪ. ʧʨʠ ʊ = 1000-1250 Üʉ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʩʩʘ ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʠʣʘ 3 ʤʛ. ʄʘʩʩʘ ʤʝʪʘʣʣʘ ʥʝ 

ʦʛʨʘʥʠʯʝʥʘ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ, ʪ.ʝ. ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 3 ʤʛ. ʆʯʠʱʝʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ 

ʧʦʤʝʱʘʣʠ ʚ ʘʤʧʫʣʫ 99,99 % ʚ ʢʦʣʠʯʝʩʪʚʝ 3-5 ʤʛ. ɸʤʧʫʣʳ ʩ ʦʙʨʘʟʮʘʤʠ ʠ ʜʠʬʬʫʟʘʥʪʦʤ ʦʪʢʘʯʠʚʘʣʠ ʜʦ ʚʘʢʫʫʤʘ 

~10
-3 
ʤʤ ʨʪ.ʩʪ. (1,33Ŀ10

-1 
ʇʘ) ʠ ʟʘʧʘʠʚʘʣʠ. ɿʘʪʝʤ ʘʤʧʫʣʳ ʧʦʤʝʱʘʣʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʝʯʴ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʞʠʛ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1050-1070 Üʉ ʚ ʪʝʯʝʥʠʝ ʦʪ 20 ʤʠʥ. ʜʦ 2 ʯʘʩʦʚ. ʂʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʝʯʠ ʥʝ 

ʧʨʝʚʳʰʘʣʠ Ñ 5 Üʉ. ʇʦʩʣʝ ʦʪʞʠʛʘ ʦʙʨʘʟʮʳ ʟʘʢʘʣʠʚʘʣʠ ʦʭʣʘʞʜʝʥʠʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 100-150 ʛʨʘʜ/ʩ ʩʙʨʘʩʳʚʘʥʠʝʤ 

ʘʤʧʫʣ ʚ ʚʦʜʫ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʘ ʊ = 15-20 Üʉ. ʇʦʩʣʝ ʚʩʢʨʳʪʠʷ ʘʤʧʫʣ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʙʨʘʟʮʦʚ ʠʤʝʣʘ ʧʨʦʚʦʜʠʤʦʩʪʴ ʨ-ʪʠʧʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʨʝʤʝʥʠ) ʦʪʞʠʛʘʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ ʙʝʟ ʜʠʬʬʫʟʘʥʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʨʠʩʪʘʣʣʦʚ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭ-ʟʦʥʜʦʚʦʛʦ ʤʝʪʦʜʘ. 

ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʙʳʣʠ 

ʥʠʟʢʦʦʤʥʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ Rs ʠʩʭ ʠʩʭʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ (ʪʦ ʝʩʪʴ 

ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ, ʘ ʪʘʢʞʝ ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʢʨʠʩʪʘʣʣʦʚ ʙʝʟ ʧʨʠʤʝʩʠ) [3]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʩ ʚʳʩʦʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʰʫʥʪʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʦʙʨʘʟʮʳ ʩʦʰʣʠʬʦʚʘʣʠʩʴ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʥʘ ʛʣʫʙʠʥʫ ʧʦʨʷʜʢʘ 50-200 ʤʢʤ. ʂ ʜʚʫʤ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʥʝʩʦʰʣʠʬʦʚʘʥʥʳʤ ʪʦʨʮʘʤ ʧʦʜʢʣʶʯʘʣʠʩʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʘ ʥʘ ʣʝʞʘʱʝʡ ʤʝʞʜʫ 

ʥʠʤʠ ʥʝʩʦʰʣʠʬʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʪʦʥʢʠʭ ʩʣʦʝʚ. 

ʇʨʦʬʠʣʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠʤʝʶʪ ʜʚʘ ʫʯʘʩʪʢʘ ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʠ ʦʙʲʝʤʥʳʡ ï ʩ 

ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʩʦʙʩʪʚʝʥʥʦʡ. ʇʘʨʘʣʣʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʘ ʍʦʣʣʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʊ = 77-300 ʂ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʧʨʦʚʦʜʠʤʦʩʪʴ ʨ-ʪʠʧʘ, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʥʦʩʠʪʝʣʝʡ ~10
20

-10
21

 ʩʤ
-3
 ʠ ʭʦʣʣʦʚʩʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ , ʘ ʦʙʲʝʤʥʳʡ ï ʧʨʦʚʦʜʠʤʦʩʪʴʶ i-

ʪʠʧʘ, ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʦʩʠʪʝʣʝʡ 10
10

-10
12

 ʩʤ
-3
 ʠ ʧʦʜʚʠʞʥʦʩʪʴʶ . ʊʘʢʦʝ ʞʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʨ-ʪʠʧʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ  ʧʦʣʫʯʘʣʦʩʴ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʧʨʠ ʣʝʛʠʨʦʚʘʥʠʠ ʭʨʦʤʦʤ ʠ ʢʦʙʘʣʴʪʦʤ ʠʩʭʦʜʥʦʛʦ ʢʨʝʤʥʠʷ n-ʪʠʧʘ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʦʙʲʝʤʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʦʩʠʪʝʣʝʡ ʚ ʛʣʫʙʠʥʝ ʦʙʨʘʟʮʘ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʢʨʝʤʥʠʷ) [3, 6]. 

ɺʳʷʚʣʝʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʚ ʢʨʝʤʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʘ ʪʘʢʞʝ ʪʠʧʦʤ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʦʩʠʪʝʣʝʡ ʪʦʢʘ ʤʝʞʜʫ ʦʙʲʝʤʥʦʡ ʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʷʤʠ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʩʩʣʝʜʦʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ. 

ʈʘʩʪʨʦʚʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ (ʈʕʄ-200) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʠʟʫʘʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʘʪʦʤʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʥʢʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʧʫʯʦʢ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝʤ. ʇʫʯʦʢ ʵʣʝʢʪʨʦʥʦʚ, ʧʝʨʝʜʚʠʛʘʷʩʴ ʧʦ ʦʙʨʘʟʮʫ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ, 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʨʘʩʪʨ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ. ʉʠʛʥʘʣ ʦʪ ʦʙʨʘʟʮʘ ʤʦʜʫʣʠʨʫʝʪ ʷʨʢʦʩʪʴ ʣʫʯʘ ʚ ʵʣʝʢʪʨʦʥʥʦ-

ʣʫʯʝʚʦʡ ʪʨʫʙʢʝ. ʕʪʦʪ ʣʫʯ ʩʢʘʥʠʨʫʝʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʧʫʯʢʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ 

ʧʦʣʫʯʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ 

ʩʫʱʝʩʪʚʫʶʪ ʙʣʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʞʜʫ ʥʠʤʠ ʠʤʝʶʪʩʷ ʤʝʞʬʘʟʥʳʝ ʛʨʘʥʠʮʳ. ʈʘʟʨʝʰʝʥʠʝ ʚ ʈʕʄ ʟʘʚʠʩʝʣʦ ʦʪ 

ʘʪʦʤʥʦʛʦ ʥʦʤʝʨʘ ʣʝʛʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʜʦʩʪʠʛʘʣʦ ~ 100 ¡. ʆʮʝʥʢʘ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʤʝʨʘ ʤʝʞʜʫ ʙʣʦʢʘʤʠ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʧʦʨʷʜʢʘ 1000 ¡. 

ʀʟʫʯʘʣʠʩʴ ʪʘʢʠʝ ʦʙʨʘʟʮʳ ʥʘ ʠʥʬʨʘʢʨʘʩʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ ʪʠʧʘ ʄʀʂ-1 ʠ ʄʀʂ-4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʦʙʨʘʟʫʶʪʩʷ ʩʧʣʦʰʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝʧʨʦʟʨʘʯʥʳʝ ʜʣʷ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ. 

ʇʨʠ ʩʥʷʪʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʷ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ 3 ʤʢʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʪʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʨʠʩ. 1) ʪ.ʝ. 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʧʨʦʟʨʘʯʥʳʝ ʠ ʥʝʧʨʦʟʨʘʯʥʳʝ ʦʙʣʘʩʪʠ ʜʣʷ ʀʂ-ʣʫʯʝʡ. 
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ʈʠʩ. 1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʠʣʠʮʠʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʘ (ʫʚʝʣʠʯʝʥʠʝ 1400 ʭ) 

 

ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʙʣʶʜʘʝʤʳʭ ʙʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟʳ ʥʘ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ çʉʘmʝʩʘè MS-46. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ 

ʫʩʢʦʨʷʶʱʝʤ ʥʘʧʨʷʞʝʥʠʠ 20 ʢɺ, ʪʦʢ ʯʝʨʝʟ ʦʙʨʘʟʝʮ 20 ʥɸ. ʕʣʝʢʪʨʦʥʥʳʡ ʟʦʥʜ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʘ 

ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʜʠʘʤʝʪʨʦʤ ʜʦ 3 ʤʢʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʙʨʘʟʮʦʤ ʠ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʨʝʥʪʛʝʥʦʚʩʢʠʤ 

ʠʟʣʫʯʝʥʠʷʤ ʠʟʫʯʘʣʩʷ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ Si<Cr>, Si<Co>. ɺ ʧʨʝʜʝʣʘʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʥʘʣʠʯʠʷ 

ʵʣʝʤʝʥʪʦʚ Au, Ag, Ni, Mn, Fe ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʅʘ ʬʦʥʝ ʩʠʛʥʘʣʘ ʦʪ ʢʨʝʤʥʠʷ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʥʘʣʠʯʠʝ ʩʢʦʧʣʝʥʠʡ 

ʭʨʦʤʘ, ʢʦʙʘʣʴʪʘ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʜʦʭʦʜʠʣʠ ʜʦ 30-40 ʤʢʤ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʥʷʪʠʠ ʩʣʦʝʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʠʛʥʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʤʝʩʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ, ʫʤʝʥʴʰʘʣʘʩʴ ʠ ʚʳʷʚʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʟʝʨʥʘ ʧʨʠʤʝʩʥʳʭ 

ʚʢʣʶʯʝʥʠʡ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ 25-30 ʤʢʤ ʩʠʛʥʘʣ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩ ʧʨʠʤʝʩʥʳʭ ʘʪʦʤʦʚ, ʠʩʯʝʟʘʣ 

ʥʘ ʬʦʥʝ ʩʠʛʥʘʣʘ ʦʪ ʢʨʝʤʥʠʷ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʩʥʳʝ ʩʢʦʧʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʪʦʨʫʶ 

ʬʘʟʫ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʣʠʯʥʦ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ ʧʨʠʤʝʩʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʥʦ ʠ 

ʚʥʫʪʨʠ ʥʠʭ. ʈʘʟʤʝʨʳ ʩʢʦʧʣʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ Si<Cr> ʠ Si<Co> ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʨʘʟʮʘʭ Si<Mn> [4] 

ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʥʠʭ. Cʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʚ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʣʘʩʴ ʟʝʨʥʠʩʪʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʯʪʦ ʧʦ-ʚʠʜʠʤʦʤʫ ʩʚʷʟʘʥʦ ʩ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʫʟʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʥʝʛʣʫʙʦʢʠʤ ʚʘʢʫʫʤʦʤ. 

ʌʘʟʦʚʳʡ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʬʘʟʘ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʯʝʩʢʫʶ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʘʶʱʫʶ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʩʚʦʠ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʩʲʝʤʢʝ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʤʝʩʴ ʥʝʩʢʦʣʴʢʠʭ ʬʘʟ, ʧʦʣʫʯʘʝʪʩʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ 

ʥʘ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʠʠ ʚʩʝʭ ʬʘʟ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ. ʈʘʩʩʯʠʪʘʚ ʠ ʧʨʦʠʥʜʫʮʠʨʦʚʘʚ ʣʠʥʠʠ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʬʘʟʦʚʦʤ ʩʦʩʪʘʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠʤʝʥʠʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ. 

ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʪʘʢʠʭ 

ʢʨʠʩʪʘʣʣʘʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʦʣʴʮʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʜʠʬʨʘʢʮʠʠ ʥʘ ʤʝʣʢʠʭ ʟʝʨʥʘʭ ʩʣʫʯʘʡʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʠʪʦʚ ʠ ʧʷʪʥʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʜʠʬʨʘʢʮʠʠ ʥʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʣʝʥʢʘʭ, ʠʤʝʶʱʠʭ ʥʝʢʦʪʦʨʫʶ ʦʨʠʝʥʪʘʮʠʶ. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʜʣʷ ʦʙʲʝʤʥʦʡ ʦʙʣʘʩʪʠ 

ʢʨʠʩʪʘʣʣʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʧʦʛʣʦʱʝʥʠʷ ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ, ʘ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʙʨʘʟeʮ 

ʦʙʣʫʯʘʶʪ ʬʦʪʦʥʘʤʠ ʧʦʩʪʦʷʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʟʘʪʝʤ ʠʟʤʝʨʷʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ. 

ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʬʦʪʦʵʣʝʢʪʨʦʥʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (ʈʌʕʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʨʦʪʢʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʙʝʛʘ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʝʱʝʩʪʚʝ, ʪʘʢ 

ʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʜʳʨʢʠ ʚ ʛʣʫʙʦʢʠʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʢʘʭ ʜʣʷ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ɼʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ ʬʦʪʦʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ 10 ʵɺ ʜʦ 0,1 

ʄʵɺ. ʇʨʠ ʵʪʠʭ ʵʥʝʨʛʠʷʭ ʬʦʪʦʥʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʣʝʢʪʨʦʥʘʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʈʌʕʉ ʧʦʣʦʞʝʥʦ ʧʦʛʣʦʱʝʥʠʝ ʪʚʝʨʜʳʤ ʪʝʣʦʤ ʢʚʘʥʪʘ ʩ ʵʥʝʨʛʠʝʡ ʠ ʠʩʧʫʩʢʘʥʠʝ 

ʵʣʝʢʪʨʦʥʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʬʦʪʦʵʣʝʢʪʨʦʥʦʤ, ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ ʚ 

ʘʪʦʤʝ ʤʠʰʝʥʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʥʘʣʝʪʘʶʱʠʡ ʬʦʪʦʥ ʧʝʨʝʜʘʝʪ ʚʩʶ ʩʚʦʶ ʵʥʝʨʛʠʶ ʩʚʷʟʘʥʥʦʤʫ ʵʣʝʢʪʨʦʥʫ, ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝʤ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ, ʚʳʰʝʜʰʠʭ ʠʟ ʦʙʨʘʟʮʘ ʙʝʟ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ ʩ ʵʥʝʨʛʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʠʦʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʣʦʯʝʢ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʙʦʨʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʰʠʨʠʥʦʡ ʣʠʥʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ 

ʰʠʨʠʥʫ ʣʠʥʠʠ ʬʦʪʦʵʣʝʢʪʨʦʥʥʦʛʦ ʩʧʝʢʪʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 
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ʜʦʙʠʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʩʪʠ ʚʦʟʙʫʞʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʘ ʵʣʝʢʪʨʦʥʦʚ ʩʣʫʞʠʪ ʢʘʥʘʣʴʥʳʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ. 

ʇʨʠ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʚʦʟʤʦʞʝʥ ʚʳʭʦʜ ʵʣʝʢʪʨʦʥʦʚ ʚ ʚʘʢʫʫʤ ʩ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʭ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʙʠʪʘʣʝʡ (ʂ, L, M) ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠ ʬʦʪʦʥʦʚ ʩ ʪʝʭ ʞʝ ʦʨʙʠʪʘʣʝʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʆʞʝ-ʧʨʦʮʝʩʩʦʚ ʠ ʩ ʫʨʦʚʥʝʡ ʚʘʣʝʥʪʥʦʡ ʟʦʥʳ. ʇʨʠ ʵʪʦʤ ʬʦʪʦʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʩʧʝʢʪʨ ʚʥʝʰʥʝʛʦ ʬʦʪʦʵʬʬʝʢʪʘ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʣʠʰʴ ʦ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʛʣʫʙʠʥʦʡ ʚʳʭʦʜʘ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʜʣʠʥʦʡ ʩʚʦʙʦʜʥʦʛʦ 

ʧʨʦʙʝʛʘ ʵʣʝʢʪʨʦʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 5-30 ¡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʠ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ 10-2000 ʵɺ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʪʦʣʱʠʥʘ ʟʦʥʜʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʥʝ ʙʦʣʴʰʝ 30 ¡, ʪ.ʝ. ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ. 

ɼʣʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʮʳ: ʣʝʛʠʨʦʚʘʥʥʳʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʨʝʤʝʥʘʭ ʜʠʬʬʫʟʠʠ ʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʟʘʢʘʣʢʠ, ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʬʨʘʢʪʦʛʨʘʤʤʘ ʢʨʝʤʥʠʷ ʩ ʢʦʙʘʣʴʪʦʤ ʧʦʩʣʝ ʪʝʨʤʦʜʠʬʬʫʟʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

1060 Üʉ ʚ ʪʝʯʝʥʠʠ 30 ʤʠʥ. [5]. ʀʟ ʨʠʩ. ʚʠʜʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʪʨʳʝ ʧʠʢʠ ʜʠʩʠʣʠʮʠʜʘ ʢʦʙʘʣʴʪʘ, ʯʪʦ 

ʧʦʢʘʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʣʠʮʠʜʘ ʥʘ ʢʨʝʤʥʠʝʚʦʡ ʧʦʜʣʦʞʢʝ ʚ ʧʨʦʮʝʩʩʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʤ 

ʪʝʧʣʦʤ. 

 

 
 

ʈʠʩ. 2. ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʜʠʬʨʘʢʪʦʛʨʘʤʤʘ ʢʨʝʤʥʠʷ ʩ ʢʦʙʘʣʴʪʦʤ. ʊ = 1060 Üʉ, t = 30 ʤʠʥ, v3 = ʙʳʩʪʨʘʷ 

 

ʀʟ ʨʠʩ. ʚʠʜʥʦ ʨʷʜ ʦʩʪʨʳʭ ʧʠʢʦʚ ʠ ʨʘʩʪʷʥʫʪʳʝ ʭʚʦʩʪʳ ʚ ʨʘʟʨʝʰʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʦʥʠʟʘʮʠʝʡ ʚʥʫʪʨʝʥʥʠʭ ʘʪʦʤʥʳʭ ʦʨʙʠʪ. ʇʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʥʝʨʛʠʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʦʚ, 

ʧʦʢʠʜʘʶʱʠʭ ʪʚʝʨʜʦʝ ʪʝʣʦ ʙʝʟ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʪʝʨʷʤ ʵʥʝʨʛʠʠ. ʍʚʦʩʪʳ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʠ 

ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʣʝʢʪʨʦʥʘʤ, ʧʨʝʪʝʨʧʝʚʰʠʤ ʥʝʫʧʨʫʛʦʝ ʨʘʩʩʝʷʥʠʝ ʠ ʧʦʪʝʨʶ ʵʥʝʨʛʠʠ ʥʘ ʧʫʪʠ ʠʟ ʦʙʨʘʟʮʘ ʠ 

ʚʳʭʦʜʷʱʠʤ ʧʦʵʪʦʤʫ ʩ ʤʝʥʴʰʝʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʘʞʫʱʝʤʫʩʷ ʚʦʟʨʘʩʪʘʥʠʶ ʵʥʝʨʛʠʠ 

ʩʚʷʟʠ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʘʬʨʘʢʪʦʛʨʘʤʤʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠ ʜʣʷ ʢʨʝʤʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦ-ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʭʨʦʤʦʤ. 

ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʥʷʪʠʠ ʩʣʦʝʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʦʚ ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʣʘʩʴ 

ʠʣʠ ʠʩʯʝʟʘʣʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʣʠʮʠʜʦʚ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʪʦʣʱʠʥʦʡ 35-40 ʤʢʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʦʙʨʘʟʮʦʚ 

ʦʙʨʘʟʫʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʘ ʩ ʢʨʝʤʥʠʝʤ-ʩʠʣʠʮʠʜʳ. ʉʪʨʫʢʪʫʨʘ ʩʠʣʠʮʠʜʦʚ ʤʝʪʘʣʣʦʚ ʠ ʧʨʠʨʦʜʘ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʠʬʬʫʟʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ ʘʪʦʤʦʚ, ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʛʣʫʙʠʥʳ ʚʘʢʫʫʤʘ [10]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʀʂ-ʤʠʢʨʦʩʢʦʧʠʠ, ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʤʝʩʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʚʪʦʨʫʶ ʬʘʟʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ. ʆʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʩʢʦʧʣʝʥʠʡ, ʜʦʩʪʠʛʘʶʱʠʭ ʜʦ 30-40 

ʤʢʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʤʝʥʴʰʘʶʱʠʭʩʷ ʚʛʣʫʙʴ ʢʨʠʩʪʘʣʣʘ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʪʦʤʳ ʣʝʛʠʨʫʝʤʦʛʦ ʘʪʦʤʘ ʢʨʝʤʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʢʨʠʩʪʘʣʣʘʭ ʦʙʥʘʨʫʞʝʥʘ ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʲʷʩʥʷʝʤʘʷ ʫʩʣʦʚʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʫʟʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʣʘʩʪʴ ʣʝʛʠʨʦʚʘʥʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʠʤʝʝʪ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʦʙʲʝʤʥʘʷ ʯʘʩʪʴ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ.  

ʇʦʢʘʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʣʠʮʠʜʦʚ ʭʨʦʤʘ ʠ ʢʦʙʘʣʴʪʘ ʧʨʠ ʣʝʛʠʨʦʚʘʥʠʠ ʢʨʝʤʥʠʷ ʘʪʦʤʘʤʠ ʭʨʦʤʘ ʠ 

ʢʦʙʘʣʴʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʠʮʠʜʳ ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʛʣʫʙʠʥʝ 35-40 ʤʢʤ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʝʤʥʠʷ. 
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Abstract. The formation of impurity clusters representing the second phase on the surface of diffusion doped 

silicon with chromium and cobalt atoms has been established. Based on the study of surface morphology by electron 

and IR microscopy, the sizes of clusters reaching up to 30-40 microns on the surface and decreasing deep into the 

crystal were determined. Qualitative and quantitative analysis showed that atoms of the alloyed atom and silicon are 

present on the surface of the studied crystals. In some crystals, a granular structure was found, explained by the 

condition of diffusion. It is established that the near-surface region of doped crystals based on X-ray diffraction 

analysis has a polycrystalline structure, and the bulk part is monocrystalline. The formation of chromium and cobalt 

silicides is shown when silicon is doped with chromium and cobalt atoms, respectively. It has been experimentally 

shown that metal silicides are formed in the near-surface region at a depth of 35-40 microns of doped silicon. 

Keywords: morphology, impurity accumulations, second phase, alloying, polycrystal, single crystal, silicides, 

deep levels, diffusant, quenching. 
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ʂ ɺʆʇʈʆʉʋ ʕʂʉʇʈɽʉʉ ʈɽɸʃʀɿɸʎʀʀ ɹɸɿʓ ɿʅɸʅʀʁ 
 

 
ɺ.ʕ. ɹʘʣʪʨʘʰʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʭ 

ʩʦʭʨʘʥʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʠ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ 

ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʠʩʫʥʢʦʚ ʚ ʩʦʦʙʱʝʥʠʷʭ. 

ʆʧʠʩʳʚʘʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʉʆɿ ʠ ʕʉ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʠʩʫʥʢʘʤʠ ʠ ʤʥʦʛʦʩʪʨʦʯʥʳʤʠ ʪʝʢʩʪʘʤʠ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʨʝʩʩ ʙʘʟ ʟʥʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʨʷʜ ʇʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ, ʙʘʟʳ ʟʥʘʥʠʡ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʥʘʥʠʷʭ. 
 

ɺ ʨʘʙʦʪʝ [1] ʦʧʠʩʳʚʘʝʪʩʷ ʵʢʩʧʨʝʩʩ ʨʝʘʣʠʟʘʮʠʷ ʙʘʟʳ ʟʥʘʥʠʡ (ɹɿ), ʢʦʪʦʨʘʷ ʩʚʦʜʠʪʩʷ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʧʠʩʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʟʥʘʥʠʷʭ (ʉʆɿ). ʕʪʦʪ ʧʦʜʭʦʜ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ (ɸʂʇ). ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʦʥ ʩ ʩʦʦʙʱʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʧʦʰʘʛʦʚʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʇʂ), ʠ ʥʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʦʙʱʝʥʠʷ ʚʠʜʥʳ ʪʦʣʴʢʦ ʧʨʠ 

ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ.  

ɸʂʇ ʩʦʩʪʦʠʪ ʠʟ ʩʝʪʢʠ, ʚ ʢʦʪʦʨʦʡ ʧʦʤʝʱʘʶʪʩʷ ʥʘʟʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ (ʂʇ), ʠʩʧʦʣʥʷʶʱʝʡ 

ʩʠʩʪʝʤʳ (ʉʆɿ) ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʢʦʥ ʩ ʩʦʦʙʱʝʥʠʷʤʠ ʦ ʚʳʧʦʣʥʝʥʠʠ ʂʇ [1]. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʟʥʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ (ʇɿ) ʠ ʛʣʫʙʠʥʥʳʝ (ɻɿ). ʇɿ ï ʵʪʦ ʟʥʘʥʠʷ, 

ʟʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ, ʙʣʠʟʢʦʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ. ɻɿ ï ʵʪʦ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʧʨʦʮʝʜʫʨ, ʚʭʦʜʷʱʠʭ ʚ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʟʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʦʧʝʨʘʪʦʨʘ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʨʘ, ʧʨʠʚʦʜʷʪʩʷ 

ʨʠʩʫʥʢʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʦʢʦʥ ʧʨʦʮʝʜʫʨ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʨʘ ʚ ʩʦʦʙʱʝʥʠʷʭ ʧʨʠʚʦʜʷʪʩʷ 

ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʪʦʨʘ. ʅʦ ʚʤʝʩʪʦ ʨʠʩʫʥʢʦʚ ʠʥʪʝʨʬʝʡʩʥʳʭ ʦʢʦʥ ʧʦʷʚʣʷʶʪʩʷ ʩʘʤʠ 

ʠʥʪʝʨʬʝʡʩʥʳʝ ʦʢʥʘ. ɺʠʜʷ ʵʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ, ʧʦʣʴʟʦʚʘʪʝʣʴ (ʥʝ ʧʨʦʛʨʘʤʤʠʩʪ) ʩʯʠʪʘʝʪ, ʯʪʦ ʦʥ 

ʚʠʜʠʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ ɹɿ. ʅʦ ʩʦʦʙʱʝʥʠʷ ʚʠʜʥʳ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʘʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ 

ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʟʥʘʥʠʷʤʠ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʠʜʠʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʪ.ʢ. ʦʥʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ ʠ ʦʧʠʩʳʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ, ʥʦ ʥʝ ʫʧʨʘʚʣʷʶʪ ʠʤ. ʆʪʩʫʪʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʕʪʠ ʟʥʘʥʠʷ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʜʚʫʭ ʚʠʜʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ɸʂʇ (ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ). ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʦʤ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʕʉ ʜʣʷ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʩʦʭʨʘʥʝʥʠʷ ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ɸʂʇ (ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʂ).  

ʅʦ ʵʪʠ ʟʥʘʥʠʷ ʝʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʪʦʨʘ. ʊ.ʝ. ʠʭ ʩʦʭʨʘʥʝʥʠʝ 

ʠ ʝʩʪʴ ʦʧʠʩʘʥʠʝ ʂʇ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʪʦʨʘ ʪʦʣʴʢʦ ʨʘʟʙʠʪʦʝ ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠʩʴ ʚ ʦʢʥʘ 

ʩʦʦʙʱʝʥʠʡ. ɺ ʦʢʥʘʭ ʩʦʦʙʱʝʥʠʡ ʧʨʠ ʨʘʙʦʪʘʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʥʝ ʙʳʣʦ ʠʥʪʝʨʬʝʡʩʥʳʭ ʦʢʦʥ ʧʨʦʮʝʜʫʨ, ʪ.ʢ. ʦʥʠ 

ʚʳʟʳʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʣʦ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʷʤʠ ɸʂʇ ʠ 

ʦʧʠʩʘʥʠʝʤ ʂʇ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʝʨʘʪʦʨʘ, ʥʘʜʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʢʥʘ ʩʦʦʙʱʝʥʠʡ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʠʩʫʥʢʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʳʭ ʦʢʦʥ ʧʨʦʮʝʜʫʨ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʂʇ, ʚ ʚʳʜʘʚʘʝʤʳʝ ʩʦʦʙʱʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʙʘʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʨʦʛʨʘʤʤʠʩʪʘ. ʅʘʧʨʠʤʝʨ, ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʩʦʭʨʘʥʝʥʠʷ ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ ʥʘ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʷʟʳʢ ʵʢʩʧʝʨʪʘ. ʕʪʠ ʟʥʘʥʠʷ (ʜʣʷ ʦʜʥʦʛʦ ʂʇ) 

ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʥʝʡʥʳʡ ʧʨʦʮʝʩʩ, ʪ.ʝ. ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʧʨʘʚʠʣʦʤ ʧʨʦʜʫʢʮʠʠ. 

                                                           
É ɹʘʣʪʨʘʰʝʚʠʯ ɺ.ʕ. / Baltrashevich V.E., 2023 
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ʂʘʞʜʦʤʫ ʜʝʡʩʪʚʠʶ ʵʪʠʭ ʟʥʘʥʠʡ ʩʦʧʦʩʪʘʚʠʤ ʩʚʦʡ ʘʪʨʠʙʫʪ. ʆʙʳʯʥʦ ʚ ʕʉ ʩ ʘʪʨʠʙʫʪʦʤ ʩʚʷʟʘʥʳ ʧʦʜʩʢʘʟʢʠ, 

ʧʝʨʝʚʦʜʳ, ʚʦʧʨʦʩʳ ʠ ʪ.ʧ., ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʩʪʨʦʯʥʳʭ ʪʝʢʩʪʦʚ. ʅʦ ʥʘʤ ʥʫʞʥʳ 

ʤʥʦʛʦʩʪʨʦʯʥʳʝ ʪʝʢʩʪʳ ʠ ʨʠʩʫʥʢʠ. ʇʦʵʪʦʤʫ ʩ ʘʪʨʠʙʫʪʦʤ ʥʘʜʦ ʩʚʷʟʘʪʴ ʠ ʦʢʥʦ ʩʦʦʙʱʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʠʩʫʥʢʠ ʠ ʤʥʦʛʦʩʪʨʦʯʥʳʝ ʪʝʢʩʪʳ. ʅʘʜʦ ʚʚʝʩʪʠ ʝʱʝ ʦʜʥʦ ʩʚʦʡʩʪʚʦ ʜʣʷ ʟʘʜʘʥʠʷ ʨʠʩʫʥʢʦʚ ʠ 

ʤʥʦʛʦʩʪʨʦʯʥʳʭ ʪʝʢʩʪʦʚ. ʂʦʨʨʝʢʮʠʷ ʷʟʳʢʘ ʵʢʩʧʝʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʘʞʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤ 

 

< ʨʠʩʫʥʦʢ> ::= ʨʠʩʫʥʦʢ <ʘʪʨʠʙʫʪ> <ʢʦʥʝʮ ʩʪʨʦʢʠ> < ʬʘʡʣ ʩ ʨʠʩʫʥʢʦʤ > <ʢʦʥʝʮ ʩʪʨʦʢʠ> 

< ʬʘʡʣ ʩ ʨʠʩʫʥʢʦʤ > ::= <*.bmp ʬʘʡʣ> | <ʧʫʩʪʦ> 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʬʨʘʛʤʝʥʪ ʢʦʜʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʦʙʨʘʙʦʪʢʫ ʩʦʦʙʱʝʥʠʷ ʩ ʤʥʦʛʦʩʪʨʦʯʥʳʤʠ ʪʝʢʩʪʘʤʠ ʠ 

ʨʠʩʫʥʢʘʤʠ. 

if Length(pItem.Ris)>0 then //ʚʦʧʨʦʩ ʝʩʪʴ ʠ ʝʩʪʴ ʨʠʩʫʥʦʢ 

begin //ʠʩʧʦʣʴʟʫʝʤ ʨʝʢʦʤʝʥʜʘʮʠʠ 

if pItem.Recomend.Count <> 0 then 

begin s:='';  

for i:=0 to pItem.Recomend.Count-1 do s:=s +pItem.Recomend[i]+#13; 

end; 

if (pItem.Ris='ʧʫʩʪʦ') then testMessage(pItem.Quest+s) 

else testMessage3(pItem.Quest+s, pItem.Ris); 

end; 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʢʨʠʥʰʦʪʦʚ ʠʩʧʦʣʴʟʫʝʤ ʨʠʩʫʥʢʠ (*.bmp ʬʘʡʣʳ). 

ʉʦʦʙʱʝʥʠʷ ʚ ɸʂʇ ï ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʢʩʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʤʝʨʘ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ 

ʦʧʝʨʘʪʦʨʘ. ɺ ɸʂʇ ʵʪʠ ʩʦʦʙʱʝʥʠʷ ʚʳʜʘʶʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʥʷʶʱʝʡ ʩʠʩʪʝʤʳ ʉʆɿ. ʅʦ ʠʭ ʤʦʞʥʦ 

ʚʳʜʘʚʘʪʴ ʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʕʉ. ɺ ɸʂʇ ʵʪʠ ʩʦʦʙʱʝʥʠʷ ʚʠʜʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʝ, ʪ.ʢ. ʦʥʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥ ʇʂ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʕʉ, ʵʪʠ ʩʦʦʙʱʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ ʠ ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʙʦʪʳ ʇʂ. 

ɽʩʣʠ ʥʝʪ ʇʂ, ʪʦ çʦʞʠʚʠʪʴè ʟʥʘʥʠʷ ɸʂʇ ʥʝʣʴʟʷ. ɸ ʟʥʘʥʠʷ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʚʠʜʝ ɹɿ ʜʣʷ ʕʉ, ʤʦʞʥʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʕʉ.  

ʅʦ ʪʘʢ ʢʘʢ ʥʝʪ ʇʂ, ʪʦ ʥʝʪ ʠ ɻɿ. ʕʉ ʥʝ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ ʇʂ, ʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 

ʜʝʤʦʥʩʪʨʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʯʝʨʝʜʥʦʤ ʜʝʡʩʪʚʠʠ ʠ ʦʥ, ʥʘʞʠʤʘʷ ʥʘ ʢʥʦʧʢʫ çʆʢè, 

ʪʦʣʴʢʦ ʩʦʦʙʱʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʦʯʠʪʘʣ ʪʝʢʩʪ. ʇʨʦʚʝʨʷʪʴ ʝʛʦ ʦʪʚʝʪ ʕʉ ʥʝ ʜʦʣʞʥʘ. 

ɽʩʣʠ ʢ ʵʪʦʡ ɹɿ ʧʨʠʩʦʝʜʠʥʠʪʴ ʧʨʦʮʝʜʫʨʳ ʇʂ, ʚ ʢʘʯʝʩʪʚʝ ɻɿ. ʀ ʘʪʨʠʙʫʪʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʮʠʠ çʧʘʨʘʤʝʪʨʳè ʷʟʳʢʘ ʵʢʩʧʝʨʪʘ ʩʚʷʟʘʪʴ ʩ ʵʪʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ɹɿ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʕʉ, ʚʳʧʦʣʥʷʶʱʫʶ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʠʤʝʨʳ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʇʂ. ʇʨʠ ʵʪʦʤ ʙʘʟʘ ʟʥʘʥʠʡ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʝʪ ʠ ʯʝʣʦʚʝʢ, ʠ ʤʘʰʠʥʘ. ʀʭ ʤʦʞʥʦ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ɸʂʇ. ʆʙʳʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʇʂ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ (ʉʆ) ʦʙʲʝʢʪʘ ʘʥʘʣʠʟʘ. ʊʦʛʜʘ ɸʂʇ 

ʢʘʞʜʦʛʦ ʇʂ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʘʢʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ (ʊʆ) ʬʨʘʛʤʝʥʪʦʚ ʦʙʲʝʢʪʘ ʘʥʘʣʠʟʘ ɸʂʇʊʆ. ɽʩʣʠ 

ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʇʂ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʠʥ, ʪʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ɸʂʇʉʆ. 

ɼʣʷ ʕʉʉʆ ʠ ɸʂʇʉʆ ʥʫʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʇʂ. ʉʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʜʝʣʘʝʤ ʤʦʜʝʣʴ (ʙʝʟ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʇʂ) ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ (ʠ ʢʚʘʟʠʧʦʚʝʨʭʥʦʩʪʥʳʭ) ʟʥʘʥʠʡ {ɸʂʇʊʆ} ʩ ʨʠʩʫʥʢʘʤʠ, 

ʟʘʤʝʥʷʶʱʠʤʠ ɻɿ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʘʢʪʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ. ɺ ʧʨʘʚʠʣʝ ʧʨʦʜʫʢʮʠʠ 

ʧʝʨʝʯʠʩʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʝʟʫʣʴʪʘʪʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʩʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʪʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʚʦʠʤ ʧʨʘʚʠʣʦʤ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ ʯʪʦ ʚ ʧʝʨʚʦʤ 

ʧʨʘʚʠʣʝ, ʘʪʨʠʙʫʪ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʵʪʦ ʜʝʡʩʪʚʠʝ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʘʚʠʣʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʫ ʥʘʩ ʝʩʪʴ ʂʇ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

1 ʝʩʣʠ ʰʘʛ ï ʩʜʝʣʘʥ ʠ ʦʙʥʦʚʣʝʥʥʘʷ_ʠʥʬʦʨʤʘʮʠʷ ï ʚʳʚʝʜʝʥʘ 

ʠ ʢʦʥʝʮ ï ʜʘ ʪʦ ʤʠʥʠʤʫʤ ï ʥʘʡʜʝʥ 

ʘ ʘʪʨʠʙʫʪ çʰʘʛè ʚʳʧʦʣʥʷʝʪʩʷ ʜʨʫʛʠʤ ʂʇ 

2 ʝʩʣʠ ʜʠʭʦʪʦʤʠʷ ï ʧʨʦʚʝʜʝʥʘ ʠ ʠʥʬʦʨʤʘʮʠʷ ï ʚʳʚʝʜʝʥʘ 

ʠ ʛʨʘʥʠʮʘ_ʘ ï ʜʘ ʠ ʛʨʘʥʠʮʘ_ʙ ï ʜʘ ʪʦ ʰʘʛ ï ʩʜʝʣʘʥ 

ʪʦʛʜʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʚʠʣʘ 1 ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠ ʧʨʘʚʠʣʦ 2. 

ʊʘʢ ʢʘʢ çʦʞʠʚʠʪʴè (ʟʘʩʪʘʚʠʪʴ ʚʳʧʦʣʥʷʪʴʩʷ) ʟʥʘʥʠʷ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʚʠʜʝ ɸʂʇ (ʙʝʟ ʇʂ) ʥʝʣʴʟʷ, ʘ 

ʩʦʭʨʘʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʉ ï ʤʦʞʥʦ, ʪʦ ʜʣʷ ʉʆ ʜʝʣʘʝʤ ʤʘʢʝʪʳ ʥʘ ʕʉ ʥʘ ʙʘʟʝ ʩʦʦʙʱʝʥʠʡ ɸʂʇ: 1. 

ʠʩʧʦʣʴʟʫʷ ʟʘʛʦʣʦʚʢʠ ʂʇ ʚ ɸʂʇ; 2. ʠʩʧʦʣʴʟʫʷ ʩʦʜʝʨʞʘʥʠʷ ʂʇ. 

ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʇʂ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ɸʂʇʉʆ ʩ ɻɿ ʠ ʢʚʘʟʠʇɿ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʪʴ ʕʉʉʆ, 

ʫʧʨʘʚʣʷʶʱʫʶ ʨʘʙʦʪʦʡ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʇʂ. 
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TO THE QUESTION OF EXPRESS REALIZATION OF THE KNOWLEDGE BASE  
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Abstract. The concept of quasi-surface knowledge is introduced and the problem of their preservation is 

considered. It has been shown that this knowledge is a side effect of the work of the surface knowledge module in the 

programming language. The need to use drawings in messages is justified. Describes the modification of knowledge 

based systems and expert systems for working with drawings and multi-line texts. The need to use express knowledge 

bases for strategic processing using a number of PCs is justified. 

Keywords: quasi-surface knowledge, knowledge bases, expert systems, knowledge based systems. 
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ʋʇʈɸɺʃɽʅʀɽ ʇʈʆʎɽʉʉʆʄ ʈɽɿʂʀ  

ʉ ɿɸʂʈʋʏʀɺɸʅʀɽʄ ʉʊʈʋʀ ʈɸɹʆʏɽʁ ɾʀɼʂʆʉʊʀ 
 

 
ɺ.ɺ. ʀʚʘʥʦʚ

1
, ɽ.ɸ. ʂʘʣʘʰʥʠʢʦʚ

2 

1 
ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè,  

2 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè 

ʌɻɸʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʉʠʉèè 

(ʄʦʩʢʚʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʦʧʣʘ 

ʧʫʪʝʤ ʥʘʨʝʟʘʥʠʷ ʚ ʩʤʝʩʠʪʝʣʴʥʦʡ ʪʨʫʙʢʝ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʦʡ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʟʘʢʨʫʯʠʚʘʥʠʠ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʧʣʦ, ʩʧʠʨʘʣʝʦʙʨʘʟʥʘʷ ʢʘʥʘʚʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʘʷ ʨʝʟʢʘ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ 

ʧʫʪʝʤ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ [1-3, 5], ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ [4]. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʫʪʝʤ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ 

ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʪʨʫʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʝʟʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʦʧʣʘ ʧʫʪʝʤ ʥʘʨʝʟʘʥʠʷ ʚ ʩʤʝʩʠʪʝʣʴʥʦʡ ʪʨʫʙʢʝ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʠ (ʰʘʛ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʠ, ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʟʘʢʨʫʯʠʚʘʝʤʦʡ ʩʪʨʫʠ, ʛʣʫʙʠʥʘ ʥʘʨʝʟʘʝʤʦʡ ʢʘʥʘʚʢʠ, ʯʠʩʣʦ ʥʘʨʝʟʦʚ). 

ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʘ 

ʟʘʢʨʫʯʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʪʦʯʥʦʩʪʴʶ ʠ ʤʝʪʦʜʠʢʦʡ ʧʦ ʧʦʠʩʢʫ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʦʚʝʜʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʢʫʧʢʝ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʩʯʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʝʟʘʥʠʷ. 

ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʫʪʝʤ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʦʧʣʘ ʩ ʥʘʨʝʟʘʥʥʦʡ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʝʪʦʜʠʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ, ʘ ʪʘʢʞʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʛʣʫʙʠʥʳ ʚʥʝʜʨʝʥʠʷ 

ʘʙʨʘʟʠʚʥʦʡ ʯʘʩʪʠʮʳ ʚ ʤʘʪʝʨʠʘʣ ʠ ʚʝʣʠʯʠʥʳ ʩʲʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʟʘ ʦʜʠʥ ʫʜʘʨ ʘʙʨʘʟʠʚʥʦʡ ʯʘʩʪʠʮʳ 

ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʘʙʨʘʟʠʚʘ ʥʘ 

ʦʩʠ ʩʪʨʫʠ 10 ʤ
-3
, ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ 900 ʤ/ʩ, ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʤʝʩʠ 10 ʤ/ʩ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʦʧʣʘ 

ʜʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 1 ʤʤ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʘʙʨʘʟʠʚʘ 0,25 ʤʤ, ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʘʙʨʘʟʠʚʘ 

0,0042 ʛ/ʤʤ
3
, ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 1 ʤʤ, ʪʦʣʱʠʥʘ ʤʘʪʝʨʠʣʘ 18 ʤʤ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 30ʍɻʉɸ ɻʆʉʊ 4543-71 ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʝ: ʫʛʦʣ ʥʘʢʣʦʥʘ ʥʘʨʝʟʘʝʤʦʡ ʢʘʥʘʚʢʠ 17,27Á, ʛʣʫʙʠʥʘ ʥʘʨʝʟʘʝʤʦʡ ʢʘʥʘʚʢʠ 0,026 ʤʤ, 

ʯʠʩʣʦ ʥʘʨʝʟʦʚ 4. ʇʨʠ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʦʧʣʘ ʜʦʩʪʠʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ: ʩʢʦʨʦʩʪʴ 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 57, 506 ʤʤ/ʤʠʥ, ʜʠʘʤʝʪʨ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ 409,727 ʤʤ, ʛʣʫʙʠʥʘ ʚʥʝʜʨʝʥʠʷ ʯʘʩʪʠʮʳ ʘʙʨʘʟʠʚʘ ʚ ʤʘʪʝʨʠʘʣ ʧʨʠ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ 

ʨʝʟʢʝ 0,066 ʤʤ, ʚʝʣʠʯʠʥʘ ʩʲʝʤʘ ʤʝʪʘʣʣʘ ʟʘ ʦʜʠʥ ʫʜʘʨ ʘʙʨʘʟʠʚʥʦʡ ʯʘʩʪʠʮʳ 0,01 ʤʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, 

ʧʨʦʣʝʪʘʶʱʠʭ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʩʦʧʣʘ 365853 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʟʘʥʠʠ 182926 ʰʪ., 

ʧʦʜʘʯʘ ʧʨʠ ʩʢʚʦʟʥʦʤ ʧʨʦʨʝʟʘʥʠʠ ʤʘʪʝʨʠʘʣʘ 0,002 ʤʤ/ʤʠʥ. 

 

                                                           
É ʀʚʘʥʦʚ ɺ.ɺ., ʂʘʣʘʰʥʠʢʦʚ ɽ.ɸ. / Ivanov V.V., Kalashnikov E.A., 2023 
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ʈʠʩ. 1. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʠ,  

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʟʘʢʨʫʯʠʚʘʥʠʠ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʝ ʩʦʧʣʦ ʩ ʥʘʨʝʟʘʥʥʦʡ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ 

ʢʘʥʘʚʢʦʡ ʚ ʧʨʦʛʨʘʤʤʝ Solid Works 2017. ʏʝʨʪʝʞʠ 3D ʤʦʜʝʣʠ ʩʦʧʣʘ ʠ 3D ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ ʩʦʧʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2 ʠ 3.  

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2, ʩʦʜʝʨʞʠʪ ʢʦʨʧʫʩ 1, ʢ 

ʢʦʪʦʨʦʤʫ ʩ ʫʧʣʦʪʥʠʪʝʣʴʥʳʤ ʢʦʣʴʮʦʤ 6 ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʘʜʘʧʪʝʨ ʚʩʘʩʳʚʘʥʠʷ ʘʙʨʘʟʠʚʘ 2, ʩʦʧʣʦ 5 ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʚ 

ʟʘʪʷʞʢʫ 3 ʜʦ ʫʧʦʨʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʩʤʝʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʠ ʟʘʪʷʛʠʚʘʝʤʦʝ ʟʘʞʠʤʥʦʡ ʛʘʡʢʦʡ 4. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʪʨʫʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʢʘʤʝʨʫ ʩʤʝʰʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʘʙʨʘʟʠʚʦʤ ʯʝʨʝʟ ʘʜʘʧʪʝʨ ʚʩʘʩʳʚʘʥʠʷ ʧʦʩʪʫʧʘʝʪ ʘʙʨʘʟʠʚ. ʉʢʦʨʦʩʪʥʦʡ 

ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʩ ʘʙʨʘʟʠʚʦʤ, ʦʙʣʘʜʘʶʱʠʡ ʩʢʦʨʦʩʪʴʶ V, ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʩʦʧʣʦ, ʚ ʢʦʪʦʨʦʤ ʛʠʜʨʦʘʙʨʘʟʠʚʥʘʷ 

ʩʪʨʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʭʦʜʷ ʧʦ ʚʠʥʪʦʚʦʡ ʢʘʥʘʚʢʝ 1 (ʨʠʩ. 3) ʟʘʢʨʫʯʠʚʘʝʪʩʷ ʠ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʙʨʘʟʠʚʘ ʥʘ ʩʪʝʥʢʝ ʩʦʧʣʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʫʠ ʥʘ ʤʘʪʝʨʠʘʣ. 

 

  
 

ʈʠʩ. 2. 3D ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ 
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ʈʠʩ. 3. 3D ʤʦʜʝʣʴ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʦʧʣʘ ʩ ʥʘʨʝʟʘʥʥʦʡ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʦʡ 

 

ɿʘʢʨʫʯʠʚʘʥʠʝ ʩʪʨʫʠ ʙʫʜʝʪ ʠʤʝʪʴ çʩʚʝʨʣʠʣʴʥʳʡè ʵʬʬʝʢʪ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʨʝʞʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ, ʘ ʟʥʘʯʠʪ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʣʠ ʫʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʦʧʣʘ ʧʫʪʝʤ ʥʘʨʝʟʘʥʠʷ 

ʚ ʩʤʝʩʠʪʝʣʴʥʦʡ ʪʨʫʙʢʝ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʢʘʥʘʚʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʜʣʷ 

ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʪʘʥʢʘ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʚʘʥʦʚ, ɺ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʠ ʧʫʪʝʤ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʪʨʫʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ / 

ɺ.ɺ. ʀʚʘʥʦʚ // ʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ: ʐʘʛ ʢ ʫʩʧʝʭʫ: ʩʙʦʨʥʠʢ ʥʘʫʯʳʭ ʩʪʘʪʝʡ 3-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (21-22 ʤʘʨʪʘ 2019 ʛʦʜʘ), ʚ 5-ʭ ʪʦʤʘʭ, ʊʦʤ 5, ʖʛʦ-ɿʘʧ. ʛʦʩ. ʫʥ-ʪ., ʂʫʨʩʢ: ʀʟ-ʚʦ 

ɿɸʆ çʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʢʥʠʛʘè, 2019. ï ʉ. 47-51. 

2. ʀʚʘʥʦʚ, ɺ.ɺ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʝʟʘʥʠʷ /  

ɺ.ɺ. ʀʚʘʥʦʚ, ɽ.ɺ. ʂʘʣʘʰʥʠʢʦʚ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʪʨʦʥʠʢʝ: ʉʙʦʨʥʠʢ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 2-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (30 ʘʧʨʝʣʷ 2020 ʛʦʜʘ)/ ʨʝʜʢʦʣ.: ɻʦʨʦʭʦʚ ɸ.ɸ. (ʦʪʚ. 

ʨʝʜ.); ʖʛʦ-ɿʘʧ. ʛʦʩ. ʫʥ-ʪ. ʂʫʨʩʢ: ʖʛʦ-ɿʘʧ. ʛʦʩ. ʫʥ-ʪ, 2020. ï ʉ. 81-85. 

3. ʀʚʘʥʦʚ, ɺ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʠ ʥʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ /  

ɺ.ɺ. ʀʚʘʥʦʚ, ɽ.ɺ. ʂʘʣʘʰʥʠʢʦʚ // ʄʦʣʦʜʝʞʴ ʠ ʩʠʩʪʝʤʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʨʘʥʳ: ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ 5-ʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (19-20 ʤʘʷ 2020 ʛʦʜʘ), ʚ 6-ʭ ʪʦʤʘʭ, ʊʦʤ 5, ʖʛʦ-ɿʘʧ. 

ʛʦʩ. ʫʥ-ʪ., ʂʫʨʩʢ: ʖʛʦ-ɿʘʧ. ʛʦʩ. ʫʥ-ʪ, 2020. ï ʉ. 259-263. 

4. ʀʚʘʥʦʚ, ɺ.ɺ., ʀʚʘʥʦʚ ɺʣ.ɺ. ʇʨʦʛʨʘʤʤʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʘ ʟʘʢʨʫʯʠʚʘʥʠʷ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʩʪʨʫʠ 
ʧʨʠ ʨʝʟʢʝ ʤʘʪʝʨʠʘʣʦʚ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2019614885, 15.04.2019 ʛ. 

5. Zakharov, O.V., Khudobin L.V., Vetkasov N.I. et al. Abrasive-Jet Machining of Large Hollow Components. Russian 

Engineering Research, 2016, Vol. 36, Issue 6, Pp. 469-471. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 05.01.23 

 

 

CONTROL OF THE CUTTING PROCESS  

WITH SWIRLING OF THE WORKING FLUID JET  
 

V.V. Ivanov
1
, E.A. Kalashnikov

2 

1 
Postgraduate of the Department of "Infocommunication Technologies", 

2 
Candidate of Technical Sciences, Associate Professor  

at the Department of "Infocommunication Technologies" 

National University of Science and Technology "MISIS" (Moscow), Russia 

 

Abstract. The article discusses the development of a mock-up sample of a waterjet nozzle by cutting a spiral 

groove in a mixing tube to increase productivity and organize an efficient technological process for processing 

materials by waterjet cutting based on twisting a jet of working fluid. 
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Abstract. This article examines the artistic originality of the work of the Kazakh writer Gerold Belger, as well 

as his famous works. The writer's creativity develops in line with the world literary process, artistically intertwining the 

traditions of Kazakh, German and Russian literature. His work presents various genre forms ï from a short story to a 

novel. G.K. Belger occupies a special place in Kazakh literature. The writer's works reflect his peculiar creative 

personality and manner. 

Keywords: writer, creativity, culture, language, image, literature. 

 
Multiculturalism of modern Kazakhstan is a progressive factor in the development of our society. It is into this 

multicultural space that the writer G. Belger also enters. The work of G.K. Belger organically enters into the modern 

spiritual and cultural situation of sovereign Kazakhstan and is an inseparable part of it. 

Gerold Karlovich Belger was born on October 28, 1934 in Engels (the former capital of the Volga Germans), 

Saratov region. In 1941, the republic ceased to exist. That year, by decree of the supreme power, all people were 

deported from the Volga region to Kazakhstan, including the family of G. Belger. As G. Belger recalled, all peoples 

endured great difficulties and experienced deep suffering. Belger's most valuable memories are connected with the 

village of Terensai. Here he graduated from the Kazakh secondary school, spent his entire childhood. "In the spring, the 

guys and I ran to the Stone Ford to watch the ice drift. And in summer there is no better place for swimming than the 

stone ford. In dry summers, and they are not uncommon in Northern Kazakhstan, there is little water in Ishimé Many 

of my peers left our village for a big life along the Stone Fordé And that's how I got out on the road from stone to 

stone, too. I was supported, hands were stretched out to me. And not only to me ...", ï this is how Gerold Belger 

describes a memory from his childhood in the book "Stone Ford" [1]. 

As a person formed at the junction of three cultures and languages, Gerold Belger has an unusual, peculiar 

vision of reality: a writer-publicist in each of his works skillfully and thoroughly exploring our time, trying to get to the 

truth and discover patterns. And what is very interesting: every life problem and situation that concerns him, Belger 

interprets as if from the position of three people of different nationalities: German, Kazakh and Russian. Such a 

worldview distinguishes him from all other writers and publicists of Kazakhstan. 

Belger's work can be attributed to one of the most valuable legacies of world literature. It traces the 

harmonious combination of the traditions of Kazakh, German and Russian literature. 

A German by nationality, who grew up in a Kazakh village, speaks three languages ï these are the main 

components of the creative self-determination of the writer. At that time, Herald Belger was one of the few 

representatives of Kazakh Russian-language prose, he felt great responsibility for his people, for his time. Patriotism, 

love for the motherland, his willingness to defend and defend national and national values, all this determines the credo 

of his life: "Remember your name." G. Belger calls his path to literature difficult and thorny. He had two pillars: 

Kazakh and Russian literature and the Kazakh environment, his Kazakh friends. Thus, in the sixties, Gerold Belger was 

formed as a writer-publicist, initially feeling the burden of responsibility for the people among whom he grew up, a 

feeling of boundless love for him. In the same years, against the background of the formed worldview and attitude, the 

leading themes of creativity are determined ï the theme of Kazakhstan, the fate of Germans in Kazakhstan and spiritual 

contacts of Kazakhs and Germans. 

The earliest works of Herald Belger are "aul" novellas and short stories ("Pine house on the edge of the 

aul", "Seagulls over the steppe", "Beyond the Six passes"). The influence of classical literature was already felt in 

them. The uniqueness was in the author's peculiar vision, autobiography. One of the idols of the writer was the 

Nobel laureate, a representative of West German literature, G. Belle. Opposition to oblivion, protection of the 

main national values and traditions, as well as the revival of culture ï these are the main themes of G. Bell's 

creativity. They were especially close to Herald Belger, because, as everyone knows, the writer's life credo is: 

"Remember your name!". 

                                                           
É Maukeyeva A.O., Baigushikova A.O., Kunapiyeva K.S. / ʄʘʫʢʝʝʚʘ ɸ.ʆ., ɹʘʡʛʫʰʠʢʦʚʘ ɸ.ʄ., ʂʫʥʘʧʠʷʝʚʘ ʂ.ʉ., 2023 
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The amazing world of songs, legends and various traditions of peoples are hidden in such stories and "aul" 

stories of the writer as the story "Before the distance", the stories "Stone Ford", "At the Gulf of Tuschi-Bass", 

"Grandfather Sergali", "Marina, pupsik and I", "It was spring ...". In his works, G. Belger is a witness to the events 

taking place. Deportation from his native lands, moving to Kazakhstan, life and study in the village, then the period of 

study at the institute, as well as episodes from his personal life ï all this is described in the works, with a unique 

author's manner and style. 

One of the best works of G.K. Belger is considered to be the novel "The Wanderer's House" [2]. Many 

important issues and topics of concern to more than one generation are touched upon here. The fate of not only the 

German, Russian and Kazakh peoples, but also the whole country is expressively represented. In particular, here the 

concept of memory becomes a link between the abandoned homeland and a person. 

The wanderer's house is in memory. If there is no memory, then hope will die. Memory is the main asset of 

mankind. Being the beginning of beginnings, overcoming time and space, memory is the source and link of many 

generations. So the writer carefully preserved in his memory all the pictures from his life, from his "aul" childhood, and 

recreated them on the pages of his works. It does not matter what time is described in the novel ï the past, the future, 

the present, since they are all interconnected. Memory is the only thing that connects us with the past, it is the power 

that saves a person from destruction. 

A truly talented masterpiece of the writer is the novel "Tuyuk su". The author masterfully describes the war 

years and the present time. Easily and simply, he uses the technique of retrospection. Using the example of a narrative 

about the fate of one person, it is possible to see that time, the way of life of numerous, long-suffering peoples. The 

novel begins with an epigraph, which contains the main meaning of the work: "Your village is beyond the hills, beyond 

the hills ..." [3]. Here is a reference to folk folklore, in which peoples and generations have drawn wisdom from time 

immemorial. 

In the artistic picture of G. Belgerôs world, the house appears as a microcosm, a native village and a steppe. 

The writer's home is the nature of his native lands, a reminder of them everywhere: in smells, flowers, air. Every 

segment from the past, from childhood, is "saturated" with memories of his native land. Belger's home exists in his 

mind, wherever a person is, his home will always be with him. He will be connected with his native land by a thin 

thread. After a long wandering, the hero returns home, and not just to the house, but gets to his native land, his native 

"Spruce". In the works of Belger, national images of the world are in interaction, form a fusion and synthesis of 

cultures. The main character of Belger's works is a man, a noble person who tries to bring justice, kindness and 

compassion into this world. Such was the writer himself, tirelessly striving for high ideals and who always wanted 

world peace. He always followed the principles, there is a sense of truthfulness, honesty and openness in his works, a 

kind of "confessional manner". Each character in his stories and novels is an image taken from real life. Autobiography 

has always been characteristic of the writer's work. His very life was history. 

In his works, G. Belger accurately recreated the turning points in the history of our society. Several themes run 

through all creativity: people and power, personality and society, society and regime, etc. The writer never lets the 

reader forget about what time it is in the works. 

The work of the writer is one of the notable phenomena and the embodiment of the main focus on the 

interaction of the arts, which appeared as a result of the development of social and cultural phenomena in the country 

and around the world. Having lived a bright and dignified life, he left behind a great legacy for our literature. 

All the works of the writer are interconnected. Similar images intertwined with each other. In G. Belger's 

stories, he always tries to convey feelings, show the truth and real life, drawing real heroes and their inner world. Only 

good, according to the writer, can be a reliable guarantee of sustainable and humane development of mankind, will help 

preserve unity and peace. Without the writer's creativity, the literature of our country would not be the same as it is 

now. 
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ʍʋɼʆɾɽʉʊɺɽʅʅʆɽ ʉɺʆɽʆɹʈɸɿʀɽ ʇʈʆʀɿɺɽɼɽʅʀʁ ɻ.ʂ. ɹɽʃʔɻɽʈɸ 
 

ɸ.ʆ. ʄʘʫʢʝʝʚʘ
1
, ɸ.ʄ. ɹʘʡʛʫʰʠʢʦʚʘ

2
, ʂ.ʉ. ʂʫʥʘʧʠʷʝʚʘ

3 

1 
ʤʘʛʠʩʪʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

2 ,3 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ, (ɸʣʤʘʪʳ) ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʪʚʦʨʯʝʩʪʚʘ ʢʘʟʘʭʩʢʦʛʦ 

ʧʠʩʘʪʝʣʷ ɻʝʨʦʣʴʜʘ ɹʝʣʴʛʝʨʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʊʚʦʨʯʝʩʪʚʦ ʧʠʩʘʪʝʣʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʫʩʣʝ 

ʤʠʨʦʚʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʧʝʨʝʧʣʝʪʘʷ ʪʨʘʜʠʮʠʠ ʢʘʟʘʭʩʢʦʡ, ʥʝʤʝʮʢʦʡ ʠ ʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ. ɺ ʝʛʦ ʪʚʦʨʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʞʘʥʨʦʚʳʝ ʬʦʨʤʳ ï ʦʪ ʨʘʩʩʢʘʟʘ ʜʦ ʨʦʤʘʥʘ. ɻ.ʂ. 

ɹʝʣʴʛʝʨ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʘʟʘʭʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʇʨʦʠʟʚʝʜʝʥʠʷ ʧʠʩʘʪʝʣʷ ʦʪʨʘʞʘʶʪ ʝʛʦ ʩʚʦʝʦʙʨʘʟʥʫʶ 

ʪʚʦʨʯʝʩʢʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʤʘʥʝʨʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʩʘʪʝʣʴ, ʪʚʦʨʯʝʩʪʚʦ, ʢʫʣʴʪʫʨʘ, ʷʟʳʢ, ʦʙʨʘʟ, ʣʠʪʝʨʘʪʫʨʘ. 
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ʋɼʂ 80 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʀ ʈɸɿɻʈɸʅʀʏɽʅʀɽ ʇʆʅʗʊʀʁ  

çʕʂʆʃʆɻʀʗ ʗɿʓʂɸè ʀ çʕʂʆʃʆɻʀʏɽʉʂɸʗ ʃʀʅɻɺʀʉʊʀʂɸè 
 

 
ɻ.ʆ. ʆʩʪʦʥʦʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ,  

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʧʦʥʷʪʠʡ çʵʢʦʣʦʛʠʷ ʷʟʳʢʘè ʠ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʛʚʠʩʪʠʢʘè. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʟʥʦʯʪʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʨʩʪʚʘ 

ʪʝʨʤʠʥʘ, ʥʦ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʪʝʨʤʠʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʛʚʦʵʢʦʣʦʛʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʵʢʦʣʠʥʛʚʠʩʪʠʢʘ, ʵʢʦʣʦʛʠʷ ʢʫʣʴʪʫʨʳ, 

ʵʢʦʣʦʛʠʷ ʷʟʳʢʘ. 

 

ɼʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʵʢʦʣʦʛʠʠ ʚ ʨʫʩʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʟʘʤʝʪʥʦ ʨʘʩʰʠʨʠʣʩʷ ʚ ʩʚʷʟʠ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʦʢʨʫʞʝʥʠʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ). ɽʩʣʠ ʚ 

ʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʜʭʦʜʳ, ʦʙʲʝʜʠʥʠʚʰʠʝ ʠʟʫʯʝʥʠʝ ʷʟʳʢʘ ʩ ʵʢʦʣʦʛʠʝʡ, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʦʩʦʙʫʶ ʩʬʝʨʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʵʢʦʣʠʥʛʚʠʩʪʠʢʘ, ʪʦ ʦʩʦʟʥʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʣʦʛʠʠ ʧʨʠʨʦʜʳ, 

ʵʢʦʣʦʛʠʠ ʢʫʣʴʪʫʨʳ ʠ ʷʟʳʢʘ ʢʘʢ ʯʘʩʪʠ ʢʫʣʴʪʫʨʳ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ, ʧʦʥʷʪʠʡʥʦ-

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʦʪʦʨʦʡ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʫʯʸʥʳʤʠ-ʣʠʥʛʚʠʩʪʘʤʠ. ʊʝʨʤʠʥ 

çʵʢʦʣʠʥʛʚʠʩʪʠʢʘè, ʢʘʢ ʧʠʰʝʪ ʉ.ɺ. ʀʦʥʦʚʘ, ʚʚʝʜʸʥ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʘʤʝʨʠʢʘʥʩʢʠʤ ʣʠʥʛʚʠʩʪʦʤ ʕʡʥʘʨʦʤ 

ʍʘʫʛʝʥʦʤ [2], ʷʚʣʷʶʱʝʛʦʩʷ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʷ ʷʟʳʢʘè, ʠ ʦʩʥʦʚʘʪʝʣʝʤ ʪʝʦʨʠʠ ʵʢʦʣʦʛʠʠ ʷʟʳʢʘ.  

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʥʦʯʪʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʨʩʪʚʘ ʪʝʨʤʠʥʘ çʵʢʦʣʠʥʛʚʠʩʪʠʢʘè ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʦʨʠʠ, ʥʦ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʪʝʨʤʠʥʦʚ çʵʢʦʣʠʥʛʚʠʩʪʠʢʘè, çʵʢʦʣʦʛʠʷ ʷʟʳʢʘ / ʷʟʳʢʦʚè, çʷʟʳʢʦʚʘʷ ʵʢʦʣʦʛʠʷè ʠ çʣʠʥʛʚʦʵʢʦʣʦʛʠʷè / 

çʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷè. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʪʝʨʤʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʠʯʥʳʭ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʠ ʧʦʧʳʪʢʠ ʠʭ ʨʘʟʛʨʘʥʠʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ɺ.ʇ. ʂʦʨʦʚʫʰʢʠʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʪʝʨʤʠʥ çʵʢʦʣʠʥʛʚʠʩʪʠʢʘè ʤʦʞʥʦ çéʟʘʢʨʝʧʠʪʴ ʟʘ ʪʝʤ ʨʘʟʜʝʣʦʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʥʘʫʢʠ, ʚ ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʧʨʠʥʠʤʘʶʪʩʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʬʘʢʪʳ ï ʷʟʳʢʦʚʳʝ ʟʥʘʢʠ; ʠ, ʥʘʧʨʦʪʠʚ, 

ʪʝʨʤʠʥ çʣʠʥʛʚʦʵʢʦʣʦʛʠʷè ʩʣʝʜʦʚʘʣʦ ʙʳ ʟʘʢʨʝʧʠʪʴ ʟʘ ʪʝʤ ʨʘʟʜʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚ ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʧʨʠʥʠʤʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʷʟʳʢʦʚʳʭ ʟʥʘʢʦʚ. ʇʨʠ 

ʵʪʦʤ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ/ʣʠʥʛʚʦʵʢʦʣʦʛʠʠ ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʡ 

ʥʘʫʯʥʳʡ ʪʝʨʤʠʥ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʣ ʙʳ ʵʪʠ ʜʚʘ ʥʝ ʩʦʚʩʝʤ ʩʠʥʦʥʠʤʠʯʥʳʭ ʪʝʨʤʠʥʘè [4]. ʆʜʥʘʢʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʥʘʟʚʘʥʥʳʝ ʪʝʨʤʠʥʳ ʩʠʥʦʥʠʤʠʟʠʨʫʝʪ: çʃʠʥʛʚʦʵʢʦʣʦʛʠʶ (ʵʢʦʣʠʥʛʚʠʩʪʠʢʫ) 

ʤʦʞʥʦ ʩʞʘʪʦ ʠ ʸʤʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʫʶ ʥʘʫʢʫ, ʠʟʫʯʘʶʱʫʶ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʷʟʳʢʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜʝè 

[ʊʘʤ ʞʝ]. ʇʦ ʅ.ʅ. ɹʝʣʦʟʝʨʦʚʦʡ ʵʢʦʣʦʛʠʷ ʷʟʳʢʘ ʠ ʵʢʦʣʠʥʛʚʠʩʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʚʘ ʨʘʟʣʠʯʥʳʭ, ʥʦ 

ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʝʨʚʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚʦʩʭʦʜʠʪ ʢ ʨʘʙʦʪʘʤ ʕ. ʍʘʛʝʥʘ (ʍʘʫʛʝʥʘ), ʚʪʦʨʦʝ ï ʢ 

ʨʘʙʦʪʘʤ ʄ. ʍʘʣʣʠʜʝʷ. ɺ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ.ʅ. ɹʝʣʦʟʝʨʦʚʘ ʧʠʰʝʪ: çɼʣʷ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ ʧʨʠʝʤʣʝʤʘ 

ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʧʘʨʘʜʠʛʤʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʷʚʣʝʥʠʷʤ ʷʟʳʢʘ ʠ ʜʠʩʢʫʨʩʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʷʟʳʢ ʠ 

ʷʟʳʢʠ ʠʩʩʣʝʜʫʶʪʩʷ ʢʘʢ ʞʠʚʳʝ ʩʠʩʪʝʤʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʞʠʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʚʢʣʶʯʘʷ ʩʦʮʠʫʤ, ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʠʜ ʛʦʤʦ ʩʘʧʠʝʥʩè [1].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʣʷ ʵʢʦʣʦʛʠʠ ʷʟʳʢʘ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʜʝʣʴʥʳʡ ʷʟʳʢ, 

ʠʩʯʝʟʘʶʱʠʝ ʷʟʳʢʠ ʠ ʜʠʘʣʝʢʪʳ, ʪʦ ʜʣʷ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʷʟʳʢʦʚ. ʅʝʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʪʝʨʤʠʥʳ çʵʢʦʣʦʛʠʷ ʷʟʳʢʘè ʠ çʷʟʳʢʦʚʘʷ ʵʢʦʣʦʛʠʷè. 

ʅʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʉ.ɺ. ʀʦʥʦʚʦʡ, ʯʪʦ ʵʪʠ ʪʝʨʤʠʥʳ ʦʪʨʘʞʘʶʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ: ʵʢʦʣʦʛʠʷ ʷʟʳʢʘ çʤʝʪʘʬʦʨʠʯʝʩʢʠ ʧʝʨʝʥʦʩʠʪ ʥʘ ʷʟʳʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʥʷʪʠʷ (ʵʢʦʣʦʛʠʷ, ʦʢʨʫʞʝʥʠʝ, ʩʨʝʜʘ, ʵʢʦʩʠʩʪʝʤʘ ʠ ʜʨ.), ʨʘʩʰʠʨʷʷ ʤʝʪʘʷʟʳʢ ʠ ʧʨʦʙʣʝʤʘʪʠʢʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ ʟʘ ʩʯʸʪ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʫʢʠ ʵʢʦʣʦʛʠʠ. 

ʎʝʣʴʶ ʦʧʠʩʘʥʠʷ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʷʟʳʢ, ʝʛʦ ʯʠʩʪʦʪʘ, ʧʨʘʚʠʣʴʥʦʩʪʴ, ʮʝʣʴʥʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ; ʩʨʝʜʩʪʚʦʤ ʥʘʫʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʧʦʥʷʪʠʷ ʵʢʦʣʦʛʠʠ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʢʘʢ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ 

ʩʨʝʜʦʡ ʠ ʠʥʦʛʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʦʪ ʝʸ ʘʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷè; ʷʟʳʢʦʚʘʷ ʵʢʦʣʦʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʷʟʳʢʠ ʠ 

ʪʝʢʩʪʳ çʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ çʵʢʦʣʦʛʠʯʥʦʩʪʠè ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʠʩʩʣʝʜʫʝʪʩʷ ʨʦʣʴ ʷʟʳʢʘ ʚ ʦʧʠʩʘʥʠʠ 

ʧʨʦʙʣʝʤ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚʳʷʚʣʷʶʪʩʷ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷè [2]. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʥʷʪʠʡ 

çʵʢʦʣʦʛʠʷ ʷʟʳʢʘè ʠ çʵʢʦʣʠʥʛʚʠʩʪʠʢʘè, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʢʘʞʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʵʪʠ 

ʧʦʥʷʪʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ. ɽʩʣʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʧʦʥʷʪʠʝ çʷʟʳʢè ʠ çʨʝʯʴè, ʪʦ 

ʣʦʛʠʯʥʳʤ ʚʠʜʠʪʩʷ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʵʢʦʣʦʛʠʠ ʷʟʳʢʘ ʠ ɻʢʦʣʦʛʠʠ ʨʝʯʠ, ʢʦʪʦʨʳʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʶʪʩʷ 
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ʦʩʥʦʚʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʈʘʟʛʨʘʥʠʯʝʥʠʝ 

ʵʢʦʣʦʛʠʠ ʷʟʳʢʘ ʠ ʵʢʦʣʦʛʠʠ ʨʝʯʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʫʞʝ ʥʘʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ-ʣʠʥʛʚʠʩʪʦʚ ʠ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʤʠ ʜʝʬʠʥʠʮʠʷʭ ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠ ʷʟʳʢ, ʠ ʨʝʯʴ ʦʙʦʟʥʘʯʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʵʢʦʣʠʥʛʚʠʩʪʠʢʠ ʚ ʪʘʢʦʤ ʝʸ ʦʧʨʝʜʝʣʝʥʠʠ: çʕʢʦʣʠʥʛʚʠʩʪʠʢʘ, ʠʣʠ ʣʠʥʛʚʦʵʢʦʣʦʛʠʷ, ï ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ 

ʦʪʨʘʩʣʴ ʷʟʳʢʦʟʥʘʥʠʷ, ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʷʟʳʢʘ ʢʘʢ ʩʣʦʞʥʦʡ ʩʝʤʠʦʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʢʘʯʝʩʪʚʦʤ ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʮʠʘʣʴʥʳʤʠ ʠ 

ʜʨʫʛʠʤʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʝʛʘʪʠʚʥʦ ʠʣʠ ʧʦʟʠʪʠʚʥʦ ʥʘ ʷʟʳʢʦʚʦʝ ʩʦʟʥʘʥʠʝ 

ʩʦʮʠʫʤʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʷʟʳʢ ʠ ʝʛʦ ʨʝʯʝʚʫʶ ʨʝʘʣʠʟʘʮʠʶ), ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

ʷʟʳʢʘ ʠ ʨʝʯʠ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʫʪʠ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʦʙʦʛʘʱʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʩ 

ʜʨʫʛʦʡè [5].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʣʦʛʠʷ ʨʝʯʠ ʠʟʫʯʘʝʪ ʨʝʯʝʚʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʘʩʧʝʢʪʝ ʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ï 

ʢʘʯʝʩʪʚʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʯʠ ʠ ʪʝʢʩʪʘ ʢʘʢ ʝʸ ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʘʜʨʝʩʘʪʫ. ʂʦʛʜʘ ʛʦʚʦʨʷʪ ʦ 

ʷʟʳʢʦʚʦʡ ʩʨʝʜʝ, ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ, ʪʦ, ʧʦ ʩʫʪʠ, ʠʤʝʶʪ ʚ ʚʠʜʫ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʤ 

ʧʨʦʮʝʩʩ ʨʝʯʝʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʝʯʝʚʳʝ ʪʝʢʩʪʳ. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʠ ʨʝʯʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ 

ʵʢʦʣʦʛʠʠ ʪʝʢʩʪʘ ʠ ʵʢʦʣʦʛʠʠ ʨʝʯʝʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʆʧʳʪ ʠʟʫʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʥʦʡ ʨʝʯʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʨʘʙʦʪʘʭ ɺ.ʀ. ʐʘʭʦʚʩʢʦʛʦ ʠ ʝʛʦ ʫʯʝʥʠʢʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷè ʚ ʪʝʢʩʪʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʫʩʣʦʚʣʝʥʳ çʢʘʢ ʠʟʙʳʪʦʯʥʦʩʪʴʶ, çʥʘʟʦʡʣʠʚʦʩʪʴʶè ʩʦʦʙʱʝʥʠʡ (ʩʤ. ʨʝʢʣʘʤʥʳʝ ʨʦʣʠʢʠ, 

ʦʜʥʦʪʠʧʥʳʝ ʩʦʦʙʱʝʥʠʷ), ʪʘʢ ʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʩʥʠʞʝʥʠʝʤ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʝʸ 

ʥʦʚʠʟʥʳ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʥʘʧʦʣʥʝʥʥʦʩʪʠè [3].  

ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʵʢʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʝʥʠʝ ʩʣʘʙʳʭ ʤʝʩʪ ʠ ʩʪʦʨʦʥ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-

ʨʝʯʝʚʦʡ ʧʨʘʢʪʠʢʝ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʘʜʨʝʩ ʩʫʙʲʝʢʪʦʚ ʷʟʳʢʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʥʦ 

ʠ ʚʳʷʚʣʝʥʠʝ, ʬʠʢʩʘʮʠʶ ʠ ʧʨʦʧʘʛʘʥʜʫ ʫʜʘʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʷʟʳʢʦʚʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʧʠʩʘʪʝʣʝʡ, ʞʫʨʥʘʣʠʩʪʦʚ, 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʝʷʪʝʣʝʡ ʠ ʪ.ʜ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʣʠʥʛʚʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʪʘʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʜʘʥʠʷ: 

ʩʣʦʚʘʨʠ ʩʠʥʦʥʠʤʦʚ, ʩʣʦʚʘʨʠ ʧʘʨʦʥʠʤʦʚ, ʩʣʦʚʘʨʠ ʵʧʠʪʝʪʦʚ, ʩʣʦʚʘʨʠ ʩʨʘʚʥʝʥʠʡ, ʩʣʦʚʘʨʠ ʤʝʪʘʬʦʨ, ʩʣʦʚʘʨʠ 

ʢʨʳʣʘʪʳʭ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ, ʩʣʦʚʘʨʠ ʠ ʵʥʮʠʢʣʦʧʝʜʠʠ ʘʬʦʨʠʟʤʦʚ, ʩʣʦʚʘʨʠ ʷʟʳʢʘ ʧʦʵʟʠʠ ʠ ʪ.ʜ. 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɺ ʊʈɸʅʉʌʆʈʄʀʈʆɺɸʅʀʀ ɿʅɸʅʀʁ ʉʊʋɼɽʅʊʆɺ 
 

 
ʐ.ɸ. ɸʙʜʫʣʣʘʝʚʘ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʷʟʳʢʦʚ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʟʘʤʠ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʯʠʩʣʦ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʞʝ ʟʘʪʨʦʥʫʪʳ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʩʪʘʥʦʚʷʪʩʷ ʚʝʜʫʱʠʤʠ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʫʟʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʥʪʝʥʪ, ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʟʥʘʥʠʝ. 
 

ʇʨʦʮʝʩʩʳ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʚʳʟʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠ ʮʠʬʨʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʳʩʪʨʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʢʘʨʜʠʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʬʝʨʝ ʤʠʨʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʩʪʦ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʡʪʠʥʛʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʪʨʝʙʫʝʪ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʠ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʪʠʝ ʫ ʥʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʅʘ ʙʘʟʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ IT ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʤʠʨʦʚʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʩʪʠʞʝʥʠʡ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʅʘʨʷʜʫ ʩ ʠʟʫʯʝʥʠʝʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʯʠʩʣʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʘʥʦʚʷʪʩʷ ʚʝʜʫʱʠʤʠ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʫʟʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ, ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʪʨʘʥʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʢʘʜʨʦʚ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʬʦʨʤʘʪʝ ñʛʦʩʫʜʘʨʩʪʚʦ-ʦʙʨʘʟʦʚʘʥʠʝ-ʚʦʩʧʠʪʘʥʠʝ-ʦʙʱʝʩʪʚʦò ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʝʨʝʭʦʜʫ ʥʘ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʫ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʦʡ ʋʟʙʝʢʠʩʪʘʥ ï 2030è [1]. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʫʢʨʝʧʣʝʥʠʶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʘʥʥʦʡ ʩʬʝʨʳ. ʋʢʘʟ 

ʇʨʝʟʠʜʝʥʪʘ ʦʪ 19 ʬʝʚʨʘʣʷ 2018 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡè ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʜʦʢʫʤʝʥʪʦʤ [10], ʧʨʠʥʷʪʳʤ ʚ ʩʨʦʢ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʟʨʝʣʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʠʣʠʚʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢ ʧʨʠʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʧʦʜʥʷʪʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʨʘʟʚʠʪʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʩʪʨʘʥʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʫ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʬʦʨʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʩʫʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʉ. ɸʨʙʫʟʦʚʘ, ɺ. ʇʠʜʢʘʩʠʩʪʦʛʦ,  

ɺ. ʇʦʜʣʘʩʦʛʦ, ɿ. ʂʨʝʮʘʥ, ɺ. ʃʘʟʘʨʝʚʦʡ ʠ ʜʨ. [5, 6, 9]. 

ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ ʨʝʩʧʫʙʣʠʢʠ ï ʈ.ʍ. ɼʞʫʨʘʝʚʘ, ʅ.ɸ. ʄʫʩʣʠʤʦʚʘ,  

ʐ.ɸ. ɸʙʜʫʣʣʘʝʚʦʡ, ɹ.ʍ. ʍʦʜʞʘʝʚʘ, ɿ.ʉ. ɹʘʙʘʝʚʦʡ, ɻ.ɹ. ʐʦʫʤʘʨʦʚʘ, ɺ.ʄ. ʂʘʨʠʤʦʚʦʡ ʠ ʜʨ. [1, 2, 4, 3, 7, 8]. 
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ɺ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ. ɸʙʜʫʢʘʜʠʨʦʚʘ, ʄ. ɸʨʠʧʦʚʦʡ, ɻ. ʅʦʨʠʤʦʚʦʡ, ɼ. ʐʘʚʢʠʝʚʦʡ,  

ʌ.ɸ. ɸʙʜʫʣʣʘʝʚʳʤ ʠ ʜʨ. ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ [3, 7].  

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʫʜʝʥʪʦʚ, ʦʨʠʝʥʪʠʨʫʶʪ ʠʭ ʢ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ, ʫʯʘʪ ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʫʜʠʪʦʨʥʦʡ ʠ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦʤʦʱʴʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʥʷʪʠʝ çʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʥʘʥʠʡè ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʪʘʢ ʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʶʱʠʝ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ 

ʯʝʣʦʚʝʢʦʤ. ʉʦʛʣʘʩʥʦ ʟʘʧʘʜʥʳʤ ʪʨʘʜʠʮʠʷʤ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ, ʧʨʠ 

ʵʪʦʤ, ʦʙʘ ʚʠʜʘ ʟʥʘʥʠʡ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʢʫʨʩʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʞʜʫ ʠʥʜʠʚʠʜʘʤʠ, ʘ ʥʝ ʚ ʩʘʤʦʤ ʯʝʣʦʚʝʢʝ, ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʟʥʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʠ ʢʨʝʘʪʠʚʥʦʩʪʠ ɼʞ. ɻʠʣʬʦʨʜʘ, ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʘ: SOI (structure of the intellect) 

ʩʦʩʪʦʠʪ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʤʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʠ ʦʙʨʘʟʫʝʪ ʢʫʙʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ɻʠʣʬʦʨʜ ʧʦʢʘʟʘʣ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ: ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʠ ʜʠʚʝʨʛʝʥʮʠʝʡ. 

ʂʦʥʚʝʨʛʝʥʪʥʦʝ ʤʳʰʣʝʥʠʝ ʯʝʣʦʚʝʢʘ (ʢʦʥʚʝʨʛʝʥʮʠʷ) ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ, ʨʝʰʘʶʱʠʡ ʟʘʜʘʯʫ, ʜʦʣʞʝʥ 

ʥʘʡʪʠ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ [2]. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʆʩʝʙʝʣʷ, ʩʪʫʜʝʥʪʳ ʩʧʦʩʦʙʥʳ ʜʝʣʘʪʴ ʜʝʜʫʢʪʠʚʥʳʝ ʧʨʦʛʥʦʟʳ ʠʣʠ ʛʠʧʦʪʝʟʳ, ʣʠʙʦ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʢʘʪʝʛʦʨʠʠ ʘʙʩʪʨʘʢʪʥʳʭ ʧʦʥʷʪʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʀʥʪʝʣʣʝʢʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʥʘʤʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʥʷʪʠʷ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʜʘʛʦʛʠʢʠ: ʠʥʪʝʣʣʝʢʪ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʥʘʥʠʡ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʀʥʪʝʣʣʝʢʪ  ʢʘʢ ʫʤʩʪʚʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʦ 

ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʥʘʚʘʪʴ, ʫʯʠʪʴʩʷ, ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʥʘʣʠʟʘ, ʦʧʨʝʜʝʣʷʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʝ (ʢʣʘʩʩʠʬʠʢʘʮʠʶ), ʥʘʭʦʜʠʪʴ ʩʚʷʟʠ, ʦʙʦʙʱʝʥʠʷ ʠ ʨʘʟʣʠʯʠʷ, ʫʤʝʥʠʷ ʩʚʟ̫ʳʚʘʪʴ 

ʝʛʦ ʩ ʧʦʜʦʙʥʳʤʠ ʝʸ ʚʝʱʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʵʪʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʫʤʘ ʠ ʩʦʟʜʘʶʪ ʦʩʦʙʫʶ ʩʠʩʪʝʤʫ, ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʥʝ 

ʬʦʨʤʠʨʫʝʪ ʩʦʟʥʘʥʠʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʈʘʟʣʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʅʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʯʠʪʘʝʪʩʷ ʯʫʪʢʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʢ ʥʦʚʳʤ, ʥʘʩʫʱʥʳʤ ʧʨʦʙʣʝʤʘʤ, ʚʦʟʤʦʞʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ɹ. ʂʘʜʳʨʦʚʘ, ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʫʤʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʚʠʜʝʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʝʥʫʞʥʳʝ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʫʠʪʠʚʥʦ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ . 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʟʥʘʥʠʡ  ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ., ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ 

ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʟʥʘʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʜʥʫ ʩʪʨʫʢʪʫʨʫ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʆʙʤʝʥ 

ʪʝʢʩʪʦʤ, ʛʨʘʬʠʢʦʡ, ʚʠʜʝʦ- ʠ ʘʫʜʠʦʪʨʝʢʦʚ, ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʟʘʜʘʥʠʷʤʠ ʠ ʪʝʩʪʦʚʳʤʠ ʚʦʧʨʦʩʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʫʶ ʥʘʛʣʷʜʥʫʶ ʠ ʧʨʠʝʤʣʝʤʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʯʝʙʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʝʨʤʠʥ çʮʠʬʨʦʚʦʡè ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʵʪʠ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʚ ʵʢʦʥʦʤʠʢʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʙʣʘʛʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʨʝʩʫʨʩʦʤ, ʪʦ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʵʪʦ ʙʫʜʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʠ ʧʝʨʝʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʜʘʥʥʳʝ. ʅʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʨʝʜʳ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʨʘʥ rʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ.  

ʊʝʭʥʠʯʝʩʢʘʷ ʩʨʝʜʘ (ʚʠʜ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ); ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʥʪʝʨʥʝʪ ʫʩʣʫʛ); ʥʘʫʯʥʘʷ ʩʨʝʜʘ (ʥʘʫʢʘ, ʪʝʭʥʠʢʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ); ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ (ʠʥʩʪʨʫʢʮʠʠ, ʧʨʦʮʝʜʫʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪ. ʜ.) ʚʘʞʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ: striming, 

scamper, Web, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ [2, ʩ. 188]. ɺ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ: striming, scamper, 

Web, ʛʝʡʤʠʬʠʢʘʮʠʷ. 

ɺʝʙ-ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʪʦʯʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ. ɺʠʜʳ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ: ʩʝʨʚʠʩʥʳʝ, ʙʨʘʫʟʝʨʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʚ ʩʪʘʪʴʝ ʪʘʢ ʞʝ, ʨʘʩʢʨʳʪʳ ʟʥʘʯʝʥʠʷ ʩʪʨʠʤʠʥʛʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ. 

ʉʪʨʠʤ (ʘʥʛʣ. çstreamè  çʧʦʪʦʢè)  ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʚʠʜʝ ʚʠʜʝʦ- ʠʣʠ 

ʘʫʜʠʦʨʷʜʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʵʪʦʪ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢʘʢ 

ʧʦʥʷʪʠʝ ʧʦʧʫʣʷʨʥʦʛʦ ʵʬʠʨʘ ʥʘ ʚʠʜʝʦʭʦʩʪʠʥʛʘʭ. 

ʉʪʨʠʤʠʥʛ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʧʦʜʛʦʪʦʚʢʠ, ʪʨʘʥʩʣʷʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʘʫʜʠʦʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʵʢʨʘʥʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʝʙ-ʢʘʤʝʨʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ [4, ʩ. 46]. 

ɻʝʡʤʠʬʠʢʘʮʠʷ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʘʜʘʧʪʘʮʠʠ ʠʛʨʦʚʳʭ ʤʝʪʦʜʦʚ ʢ ʥʝʠʛʨʦʚʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʩʦʙʳʪʠʷʤ ʩ 

ʮʝʣʴʶ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [2, ʩ. 89]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʦʩʦʟʥʘʥʥʦʝ ʟʘʧʦʤʠʥʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠʤʠ ʚ ʧʨʦʯʥʫʶ, 

ʟʨʠʪʝʣʴʥʫʶ ʧʘʤʷʪʴ, ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʘ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ (2019-2022 ʛʛ.) ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʝʜʘʛʦʛʠʢʘè ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ, 

ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ: 

ʣʝʢʮʠʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, ʚʝʙʠʥʘʨ, ʧʨʝʟʝʥʪʘʮʠʷ, ʪʝʣʝʧʝʨʝʜʘʯʘ; ʤʝʪʦʜʳ: ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠʡ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʡ, ʜʠʘʣʦʛʦʚʳʡ, ʨʝʬʣʝʢʩʠʚʥʳʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ; ʩʨʝʜʩʪʚʘ: ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ; ʤʠʢʨʦʬʦʥ ʠ ʚʝʙ-ʢʘʤʝʨʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʛʦʣʦʩʦʚʳʝ ʠ ʚʠʜʝʦ 

ʢʘʨʪʳ, ʤʠʢʨʦʬʦʥʳ, ʢʘʤʝʨʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɸʙʜʫʣʣʘʝʚʘ, ʐ.ɸ., ɸʨʠʧʦʚʘ, ʄ.ɻ. ʂʦʣʣʘʙʦʨʘʪʠʚʥʘʷ ʩʨʝʜʘ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ//ʇʨʝʧʦʜʘʚʘʪʝʣʴ, XXI  ʚʝʢ. 2021, ˉ 2. ʏʘʩʪʴ 1-ʷ. 

ïʉ-188-202. ɼʆI:10.31862/2073-9613-2021-2-188-202//https://cyberleninka.ru/article/n/imitatsionnaya-model-kollaborativnyh-

proektov-po-russkoy-literature/viewer. 

2. ɸʙʜʫʣʣʘʝʚʘ, ʐ.ɸ. ʆʙʨʘʟʦʚʘʥʠʝ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ: ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

In ʆʙʨʘʟʦʚʘʥʠʝ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ: ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (pp. 4-10), 2019/ 

https://cyberleninka.ru/journal/n/obrazovanie-chere. 

3. ɸʙʜʫʣʣʘʝʚʘ, ʐ.ɸ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʧʨʦʬʠʣʴʥʳʭ ʚʫʟʦʚ// ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ, 2020, ˉ 3.  ʉ. 46-61 / 

https://www.elibrary.ru/item.asp?id=43791141. 

4. ɸʨʠʧʦʚʘ, ʄ.ɻ., ɸʙʜʫʣʣʘʝʚʘ, ʐ.ɸ. ʕʣʝʢʪʨʦʥʥʳʡ ʪʴʶʪʦʨʠʥʛ ʚ ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʤ ʧʨʦʝʢʪʝ ʢʘʢ ʦʩʥʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʚ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ //ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, 2020, ˉ 

6.-ʉ.-89/ https://science-education.ru/ru/article/view?id=30410. 

5. ɸʨʙʫʟʦʚ, ʉ.ʉ. ʈʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ITʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ // ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ï 2014. ï ˉ 8. ï ʉ. 85-89.  

6. ɸʨʙʫʟʦʚ, ʉ.ʉ. ʊʝʭʥʦʣʦʛʠʠ ʧʦʜʢʘʩʪʠʥʛʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʢʪʠʚʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ // ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ï 2015. ï ˉ 7. ï ʉ. 30-35. 

7. ɹʘʙʘʝʚʘ, ɿ.ʉ. ʆ ʤʝʪʦʜʠʢʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʩʪʚʘ ʪʨʘʜʠʮʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ-

ʬʠʣʦʣʦʛʦʚ, World Science 2(2(54)):22-26, DOI:10.31435/rsglobal_ws/28022020/6936. 

8. ʃʫʪʬʠʣʣʘʝʚ, ʄ.ʍ., ɸʙʜʫʣʣʘʝʚʘ, ʐ.ɸ. ɺʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ʥʘ ʧʨʠʤʝʨʝ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ). ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, (3 (28)), 2019/ https://vestnik-muiv.ru/article/voprosy-razrabotki-i-vnedreniya-p. 

9. ʇʦʜʣʘʩʳʡ, ɺ.ʀ. ʇʝʜʘʛʦʛʠʢʘ. ʂʥʠʛʘ ʚ 3-ʯʘʩʪʷʭ.ʠʟʜ. 4-ʝ.  ʄ.: ʃʦʛʦʩ, 2017. ï 456 ʩ. 

10. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʦʪ 19 ʬʝʚʨʘʣʷ 2018 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʬʝʨʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ/ https://lex.uz/docs/3564975. 
 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 20.01.23 
 

 

PEDAGOGICAL CONDITIONS F OR THE USE OF DIGITAL TECHNOLOGIES  

IN TRANSFORMING THE KNOWLEDGE OF STUDENTS  
 

Sh.A. Abdullaeva, Dean of the Faculty of Languages, Doctor of Pedagogical Sciences, Professor 

Tashkent Nizami State Pedagogical University (Tashkent), Uzbekistan 
 

Abstract. The article highlights the issues of information training, which is among the innovative technologies, 

also addresses the problems of using digital technologies that become leading, and the content of the transformation of 

knowledge of future specialists in the university process is relevant in all areas of the academic space. 

Keywords: digital technologies, pedagogical conditions, content, education, development, transformation, 

knowledge. 

https://cyberleninka.ru/article/n/imitatsionnaya-model-kollaborativnyh-proektov-po-russkoy-literature/viewer
https://cyberleninka.ru/article/n/imitatsionnaya-model-kollaborativnyh-proektov-po-russkoy-literature/viewer
https://www.elibrary.ru/item.asp?id=43791141
https://science-education.ru/ru/article/view?id=30410
https://www.researchgate.net/journal/World-Science-2413-1032
http://dx.doi.org/10.31435/rsglobal_ws/28022020/6936
https://vestnik-muiv.ru/article/voprosy-razrabotki-i-vnedreniya-p


ISSN 2311-2158. The Way of Science. 2023. ˉ 1 (107). 

 

 

36 

 

ʋɼʂ 371 
 

ʄɽʊʆɼ ɺɽɹ-ʂɺɽʉʊ ʇʈʀ ʀɿʋʏɽʅʀʀ ʌʆʅɽʊʀʂʀ ʈʋʉʉʂʆɻʆ ʗɿʓʂɸ 
 

 
ɿ.ʉ. ɹʘʙʘʝʚʘ, ʠ.ʦ. ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ,  

ʊʘʰʢʝʥʪʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʟʙʝʢʠʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʜʥʠʤʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʝʙ-

ʢʚʝʩʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʚ ʦʙʫʯʝʥʠʠ ʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ 

ʚʝʙ-ʢʚʝʩʪʘ ʢʘʢ ʥʦʚʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʧʫʪʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʛʣʘʚʥʦʡ ʮʝʣʠ 

ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ. ʀ ʚʝʙ-ʢʚʝʩʪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʵʪʦʤ ʧʣʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʢʚʝʩʪ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʘʡʪʳ, ʧʦʠʩʢʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʠʡ, ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʠʡ. 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʨʝʙʫʝʪ ʦʪ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʪʦʢ ʢʦʪʦʨʦʡ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʸʪ. ʆʜʥʘʢʦ ʵʪʦ ʫʜʘʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʤ. ʄʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʘʢʫʶ ʢʘʨʪʠʥʫ, ʯʪʦ ʩʪʫʜʝʥʪʳ 

ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʥʝ ʫʚʝʨʝʥʳ ʚ ʩʚʦʠʭ ʩʠʣʘʭ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʝʛʦ ʪʨʫʜʘ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʦʚ ʢʘʢ ʛʫʤʘʥʠʪʘʨʥʦʛʦ, ʪʘʢ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ ʚʩʝʛʜʘ ʙʳʣʘ ʠ ʙʫʜʝʪ 

ʘʢʪʫʘʣʴʥʦʡ. ʀ ʧʝʜʘʛʦʛʘʤ ʚʳʩʰʝʡ ʰʢʦʣʳ ʧʨʝʜʩʪʦʠʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʚʢʣʶʯʸʥ ʚ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʛʫʤʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʩʚʝʱʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʘ ʚʝʙ-ʢʚʝʩʪʘ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʃ.ɺ. ɸʧʘʢʠʥʦʡ, ɽ.ɸ. ɹʘʛʫʟʠʥʦʡ,  

ɸ.ʗ. ɹʳʭʦʚʩʢʦʛʦ, ʆ.ɺ. ɺʦʣʢʦʚʦʡ, ɻ.ɸ. ɺʦʨʦʙʴʸʚʘ, ʄ.ʅ. ɽʚʩʪʠʛʥʝʝʚʘ, ʃ.ɻ. ɾʫʢ, ʅ.ɸ. ʂʦʯʝʪʫʨʦʚʦʡ,  

ɽ.ɸ. ʂʳʪʤʘʥʦʚʘ, ʄ.ɸ. ʄʦʩʠʥʘ, ʇ.ɺ. ʉʳʩʦʝʚʘ, ɸ.ɺ. ʌʠʣʘʪʦʚʦʡ, ʊ. ʂʦʥʨʘʜʘ (ʊ. Koenraad), ɻʘʨʩʠʘ ʃʘʙʦʨʜʘ 

(Garcia Laborda), ʄ. ʃʫʩʦʥʘ (M. Luzon), ʀ. ʇʝʨʝʩ ʊʦʨʨʝʩʘ (ɯ. Perez Torres).  

ɺʝʙ-ʢʚʝʩʪʳ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʥʝ ʷʚʣʷʶʪʩʷ ʯʝʤ-ʪʦ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʤ, ʥʦ ʦʥʠ ʷʚʣʷʶʪ ʩʦʙʦʡ ʩʧʦʩʦʙ 

ʠʥʪʝʛʨʘʮʠʠ ʨʷʜʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʨʥʝʪ. ʉʦʟʜʘʪʝʣʠ ʚʝʙ-ʢʚʝʩʪʘ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʨʥʝʪʫ ʵʪʠ ʩʪʘʨʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʧʨʦʩʪʦ 

çʭʦʨʦʰʠʤʠ ʠʜʝʷʤʠè ʠ ʩʤʦʛʣʠ ʥʘʡʪʠ ʨʝʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʝʙ-ʢʚʝʩʪʳ ʙʳʣʠ 

ʠʟʦʙʨʝʪʝʥʳ ɹ. ɼʦʜʞʝʤ ʩ ʮʝʣʴʶ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʝʜʘʛʦʛʘʤʠ ʚʩʝʛʦ ʤʠʨʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ ʥʘ ʟʘʥʷʪʠʷʭ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʜʝʣʴ ʧʦʣʫʯʠʣʘ ʚ ɹʨʘʟʠʣʠʠ, ʀʩʧʘʥʠʠ, ʂʠʪʘʝ, ɸʚʩʪʨʘʣʠʠ, ɻʦʣʣʘʥʜʠʠ, ɸʤʝʨʠʢʝ, ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʩʚʦʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʝʪ ʩʦʤʥʝʥʠʷ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʠʡ ʠʤ ʥʝʠʥʪʝʨʝʩʥʳ. ɹʣʘʛʦʜʘʨʷ ʞʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʘʡʪʘʤ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʪʚʦʨʯʝʩʢʫʶ, ʫʚʣʝʢʘʪʝʣʴʥʫʶ, ʢʦʣʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʘʥʝʪ ʠʥʪʝʨʝʩʥʝʝ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʝʝ. 

ʆʙʫʯʝʥʠʝ ʬʦʥʝʪʠʢʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʝʙ-ʢʚʝʩʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʷʟʳʢʦʚʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʦʥʠʤʘʝʤ ʧʨʦʮʝʩʩʥʫʶ ʩʠʩʪʝʤʫ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

(ʧʣʘʥʠʨʦʚʘʥʠʶ), ʦʨʛʘʥʠʟʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʠʶ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʫʯʘʩʪʥʠʢʘʤ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʩʭʝʤ ʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʣʠ Ÿ ʢʦʥʢʨʝʪʥʳʝ ʫʯʝʙʥʳʝ ʮʝʣʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ Ÿ ʦʙʫʯʝʥʠʝ (ʬʦʨʤʠʨʦʚʘʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ) Ÿ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ. 

ʉ ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ ʚʝʙ-ʢʚʝʩʪʘ ʢʘʢ ʥʦʚʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ çʉʪʨʘʥʘ ʌʦʥʝʪʠʢʘè, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ. ʀ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʢʚʝʩʪʘ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʥʘʚʳʢʠ ʧʨʦʩʤʦʪʨʦʚʦʛʦ ʯʪʝʥʠʷ ʠ 
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ʯʪʝʥʠʷ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʨʘʟʚʠʚʘʪʴ ʫʤʝʥʠʷ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ; ʧʦʧʦʣʥʷʪʴ ʩʣʦʚʘʨʥʳʡ 

ʟʘʧʘʩ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʅʝʚʦʣʴʥʦ ʤʦʞʥʦ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ: ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʭʥʦʣʦʛʠʷ ʚʝʙ-ʢʚʝʩʪ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʠ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ: ʚʦ-ʧʝʨʚʳʭ, ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʠʣʣʶʩʪʨʘʪʠʚʥʦʩʪʴ ʤʦʛʫʪ 

ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʦʢʨʘʩʠʪʴ ʤʘʪʝʨʠʘʣ, ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʜʘʪʴ ʧʠʱʫ 

ʚʦʦʙʨʘʞʝʥʠʶ; ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʥʩʦʨʥʳʭ ʢʘʥʘʣʦʚ ʚʦʩʧʨʠʷʪʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʨʘʟʚʠʚʘʶʪ ʧʘʤʷʪʴ, ʨʝʯʴ ʠ ʤʳʰʣʝʥʠʝ; ʚ-ʪʨʝʪʴʠʭ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʛʠʧʝʨʩʩʳʣʦʢ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʯʸʪʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʫ ʩʪʫʜʝʥʪʦʚ, ʮʝʣʦʩʪʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʙʲʝʤ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ʅʘʢʦʥʝʮ, ʧʦʠʩʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʪʝʭʥʦʣʦʛʠʠ ʚʝʙ-ʢʚʝʩʪ ʧʦʟʚʦʣʷʝʪ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʦʚ. ɼʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ ʜʘʸʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʠʥʬʦʨʤʘʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʘʚʳʢʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʣʘʪʴ ʚʳʙʦʨ ʠ ʥʝʩʪʠ ʟʘ ʥʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʄʝʪʦʜ ʚʝʙ-ʢʚʝʩʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʦʯʝʪʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʧʦʤʦʛʘʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. ʇʨʠ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʬʦʥʝʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʢʚʝʩʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʬʦʥʝʪʠʢʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʨʘʙʦʪʫ ʩ 

ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʩʪʫʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʚʝʙ-ʢʚʝʩʪʘ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʪʨʝʥʠʨʦʚʦʯʥʳʤʠ ʬʦʥʝʪʠʢʦ-ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʳʤʠ 

ʟʘʜʘʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʪʦʛʦ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ. ɺʳʧʦʣʥʝʥʠʝ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʫʧʨʘʞʥʝʥʠʡ ʤʦʞʝʪ ʢʘʢ ʧʨʝʜʚʘʨʷʪʴ ʨʘʙʦʪʫ ʥʘʜ ʚʝʙ-ʢʚʝʩʪʦʤ, ʪʘʢ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʥʝʡ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠʥʪʝʨʝʩʥʳʤ ʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʧʦʚʳʰʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʠ ʚʳʷʚʣʷʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ ʦʥʠ ʥʘʭʦʜʷʪʩʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʝʙ-ʢʚʝʩʪ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʙ-ʢʚʝʩʪʘ. 

ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ, ʯʝʤ ʦʙʣʘʜʘʝʪ ʜʘʣʝʢʦ ʥʝ 

ʢʘʞʜʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʚʝʙ-ʢʚʝʩʪʦʚ ʪʨʝʙʫʝʪ ʦʪ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʜʘʛʦʛʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʙ-ʢʚʝʩʪʘ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʫʚʠʜʝʪʴ ʥʝʛʘʪʠʚʥʫʶ ʨʝʢʣʘʤʫ ʠ ʧʨʦʯʫʶ ʥʝʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʀ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʠʥʮʠʜʝʥʪʦʚ, ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʦ 

ʦʪʥʦʩʠʪʴʩʷ ʢ ʚʳʙʦʨʫ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʠʤ ʚʝʙ-ʢʚʝʩʪʝ. ɽʱʸ ʦʜʥʦʡ 

ʪʨʫʜʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʝʙ-ʢʚʝʩʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʠʥʪʝʨʥʝʪʝ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʟʘ ʨʫʙʝʞʦʤ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʧʝʜʘʛʦʛʫ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʧʝʜʘʛʦʛʦʤ 

ʩʚʦʝʛʦ ʚʝʙ-ʢʚʝʩʪʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʟʘʥʷʪʠʝʤ, ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʠʥʫʩʘʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʪʨʫʜʥʦʩʪʠ, ʚʢʣʶʯʝʥʠʝ ʚʝʙ-ʢʚʝʩʪʦʚ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʬʦʥʝʪʠʢʠ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʰʘʛʦʤ ʚ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʥʦʚʳʤ, ʦʜʥʘʢʦ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʙʫʯʝʥʠʝ ʬʦʥʝʪʠʢʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʡ 

ʩʨʘʚʥʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ. ɺʢʣʶʯʝʥʠʝ ʚ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʚʝʙ-ʢʚʝʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʤʦʪʠʚʘʮʠʶ ʠ ʫʨʦʚʝʥʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʥʘ ʨʘʙʦʪʫ ʚ ʢʦʤʘʥʜʝ ʠ ʧʦʠʩʢ 

ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʢʚʝʩʪʘ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʬʦʥʝʪʠʢʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ï 

ʪɻʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. 
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Abstract. This article raises an urgent problem about the expediency of using a web quest when studying the 

phonetics of the Russian language, in teaching language competence, as well as introducing the web quest method as a 

new pedagogical model of learning when studying the phonetics of the Russian language. Modern information and 

communication technologies make it possible to maximize the individualization of the learning process, to increase the 

motivation of each individual student on the way to achieving the main goal of learning the language. And the web 

quest is also one of the most effective and promising information and communication learning technologies in this 

regard. 

Keywords: web quest, Internet resources, Internet technologies, research activity, motivation, educational 

sites, search character, design, design activity, standard traditional forms of activities, non-traditional forms of 

activities. 
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ɹ.ʂ. ɹʦʜʘʫʦʚʘ

1
, ʅ.ʋ. ʉʝʤʙʘʝʚʘ

2
, ɾ.ɸ. ɸʟʠʣʢʠʷʰʝʚʘ

3
, ɼ.ɹ. ɸסʟʘʤʦʚʘ

4 

1 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ,

  

2 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

3, 4 
ʤʘʛʠʩʪʨʘʥʪ, 

1 
ʅɸʆ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ, 

2 
ʂɻʂʇ çʄʫʟʳʢʘʣʴʥʦʝ ʫʯʠʣʠʱʝ ʠʤ. ʄ. ʊʫʣʝʙʘʝʚʘè,  

3 
ʆʙʣʘʩʪʥʘʷ ʬʠʣʘʨʤʦʥʠʷ ʠʤʝʥʠ ɸ. ʂʘʰʘʫʙʘʝʚʘ,  

3, 4 
ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ ʪʚʦʨʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʤʧʦʟʠʪʦʨʘ-ʠʩʧʦʣʥʠʪʝʣʷ ɽʜʠʣʷ 

ʍʫʩʘʠʥʦʚʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʬʦʣʢ ʠ ʘʨʪ-ʨʦʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ. 

ʆʧʨʝʜʝʣʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʯʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʢʘʟʘʭʩʢʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʟʳʢʠ. ʊʘʢʞʝ ʙʳʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʨʠʥʥʳʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʢ ʚ CD-ʘʣʴʙʦʤʝ çʀʣʙʠʩ 

ʝʣʽè. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʤʝʪʦʜʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʫʪʝʤ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʪʠʣʶ ɽʜʠʣʘ ʍʫʩʘʠʥʦʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʣʴʢ-ʨʦʢ, ʘʨʪ-ʨʦʢ, ʩʪʘʨʠʥʥʳʝ ʢʘʟʘʭʩʢʠʝ ʥʘʨʦʜʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʟʳʢʝ, CD-ʘʣʴʙʦʤ çɯʣʙʽʩ ʝʣʽè. 

 

ʉʫʪʴ ʥʦʚʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʨʦʞʜʝʥʠʠ ʢʘʟʘʭʩʢʦʡ 

ʥʘʨʦʜʥʦʡ ʪʨʘʜʠʮʠʠ ʤʫʟʠʮʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʩʦʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʠ ʝʸ ʩʠʥʪʝʟʘ ʩ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʠ ʥʦʚʝʡʰʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʧʣʘʥʝ ʥʦʚʫʶ, 

ʩʦʚʨʝʤʝʥʥʫʶ ʞʠʟʥʴ ʬʦʣʴʢʣʦʨʥʦʤʫ ʠʩʢʫʩʩʪʚʫ ʜʘʣ ʠʩʧʦʣʥʠʪʝʣʴ ʠ ʢʦʤʧʦʟʠʪʦʨ-ʤʝʥʝʜʞʝʨ ɽʜʠʣʴ ʍʫʩʘʠʥʦʚ. ʆʥ 

ʧʦʯʫʚʩʪʚʦʚʘʣ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʩʰʠʨʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʚ ʨʘʤʢʘʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɸ ʢʦʤʧʦʟʠʪʦʨʩʢʠʡ ʜʘʨ ʠ ʠʩʪʠʥʥʘʷ ʣʶʙʦʚʴ, ʧʨʝʜʘʥʥʦʩʪʴ ʢʘʟʘʭʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʧʦʤʦʛʘʶʪ ʢʦʤʧʦʟʠʪʦʨʫ ɽ. ʍʫʩʘʠʥʦʚʫ ʧʨʠʦʙʨʝʩʪʠ ʠʟʚʝʩʪʥʦʩʪʴ, ʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ ʦʪ ʪʚʦʨʯʝʩʪʚʘ. 

ɽʛʦ ʢʦʤʧʦʟʠʪʦʨʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʚʢʣʶʯʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʘʟʥʳʭ ʞʘʥʨʦʚ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʩʪʘʚʦʚ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɼʣʷ ʦʨʢʝʩʪʨʘ ʢʘʟʘʭʩʢʠʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʧʠʩʘʥʳ: çɸʪʳʨʘʫ ï 

ɸʣʪʳʥ ʆʨʜʘè, çʊʝʨʤʝè, ʧʦʵʤʘ çʂᴇʢ ʪʫʨʢʽ ʩʘʣʪʘʥʘʪʳè ʠ ʜʨ.; ʜʣʷ ʦʨʢʝʩʪʨʘ ʩ ʩʦʣʦ ʠʥʩʪʨʫʤʝʥʪʘʤʠ: ʜʣʷ ʢʦʙʳʟʘ 

çɾײʣʜʳʟʜʘʨ ʩʳʨʳè, çפʠסʘʰ ʞʝʨ ץʘʣסʘʡè, ʜʣʷ ʢʘʫʨʩʳʥ ʩʳʨʥʘʷ çפʘʫʨʩʳʥ ʜʘʫʨʝʥè; ʜʣʷ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ 

ʦʨʢʝʩʪʨʘ- ʩʠʤʬʦʥʠʷ çʂʳʧʰʘץ ʞʳʨʳè, çʇʨʘʟʜʥʠʯʥʘʷ ʫʚʝʨʪʶʨʘè, ʜʣʷ ʢʘʤʝʨʥʦʛʦ ʦʨʢʝʩʪʨʘ (çɸʢʘʜʝʤʠʠ 

ʩʦʣʠʩʪʦʚè) ï çʊʝʨʤʝè, ʧʦʵʤʘ ʜʣʷ ʩʪʨʫʥʥʦʛʦ ʦʨʢʝʩʪʨʘ çʊʘʜʞ-ʄʘʭʘʣè ʠ ʜʨ. ʩʦʯʠʥʝʥʠʷ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʣʦ, 

ʨʦʤʘʥʩʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʬʦʣʢ ʠ ʘʨʪ-ʨʦʢ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʝʛʦ ʧʝʨʚʦʛʦ 

ʘʚʪʦʨʩʢʦʛʦ CD ʘʣʴʙʦʤʘ çɯʣʙʽʩ ʝʣʽè (çɿʝʤʣʷ ʀʨʙʠʩʘè). 

ɼʝʙʶʪ CD ʘʣʴʙʦʤʘ ɽ. ʍʫʩʘʠʥʦʚʘ çɯʣʙʽʩ ʝʣ̔è (çɿʝʤʣʷ ʠʨʙʠʩʘè) ï ʵʪʦ ʧʨʦʨʳʚ ʥʘ ʢʘʟʘʭʩʢʫʶ ʘʨʝʥʫ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʦʢ-ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʷ ʚ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʂʘʟʘʭʩʪʘʥʘ ʚ XXI ʚʝʢʝ ʬʦʣʴʢ ʠ ʘʨʪ-ʨʦʢʘ. 

ɸʣʴʙʦʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ CD ʜʠʩʢʦʚ çFolkè ʠ çArt-Rockè. ʇʨʦʛʨʘʤʤʥʦʝ ʥʘʟʚʘʥʠʝ çɯʣʙiʩ ʝʣè̔ ʧʦʤʦʛʘʝʪ 

ʩʣʫʰʘʪʝʣʶ ʧʦʥʷʪʴ, ʦ ʯʸʤ ʧʦʚʝʩʪʚʫʝʪ ʤʫʟʳʢʘ ʥʘ ʜʚʫʭ ʜʠʩʢʘʭ. ʂʦʤʧʦʟʠʪʦʨ ʚʦʩʧʝʚʘʝʪ ʢʨʘʩʦʪʫ ʟʝʤʣʠ ʀʨʙʠʩʘ 

(ʉʥʝʞʥʦʛʦ ʙʘʨʩʘ), ʬʠʣʦʩʦʬʩʢʠ ʨʘʩʢʨʳʚʘʝʪ ʚʝʯʥʳʝ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʣʘʩʩʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚ 

ʦʧʠʩʘʪʝʣʴʥʳʭ-ʤʝʪʘʬʦʨʠʯʝʩʢʠʭ ʨʘʤʢʘʭ ʟʣʦʛʦ ʠ ʜʦʙʨʦʛʦ ʥʘʯʘʣ. 

ɼʠʩʢ çFolkè ʦʪʢʨʳʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʢʦʤʧʦʟʠʪʦʨʘ, ʠʩʧʦʣʥʝʥʥʳʭ ʠʤ ʩʦʣʦ ʥʘ ʩʘʟʩʳʨʥʘʝ 

(çʅᴅʟʽʢ ʩʝʟʽʤè, çʅʝʞʥʦʩʪʴè), ʥʘ ʰʘʥʢʦʙʳʟʝ (çʊᴇʨʪ ʪװʣʽʢ ʤʘʣè, çʉʘʤʘʣè, çפʘʨʘ ᴇʣʝʥè, çʊײʣʧʘʨ ʰʘʙʳʪʳè, 

çʊʦץʳʤץʘסʘʨè, çɸסʘʰ ᴅʫʝʥʽè) ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʷʟʳʯʢʦʚʦʤ ʠʥʩʪʨʫʤʝʥʪʝ, ʟʘʞʠʤʘʝʤʦʤ ʨʪʦʤ ʚʦ ʚʨʝʤʷ ʠʛʨʳ. 

ʉʦʟʜʘʚʘʝʤʘʷ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʨʠʪʤʠʯʥʘʷ ʤʫʟʳʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʦʨʣʦʚʳʤ ʧʝʥʠʝʤ ʠ ʧʨʠʜʳʭʘʥʠʷʤʠ ʙʣʘʛʦʜʘʪʥʘʷ 

ʧʦʯʚʘ ʜʣʷ ʨʝʤʠʢʩʦʚ. ʅʘʨʷʜʫ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʦʯʠʥʝʥʠʷʤʠ ʥʘ çFolkè ʟʚʫʯʘʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʝ ʥʘʨʦʜʥʳʝ 

ʤʝʣʦʜʠʠ çʋʛʘʡ-ʘʡ ʫʛʘʡè (ʚʦʢʘʣ ɻװʣʟʠʨʘ ɹʝʢʝʡʭʘʥץʳʟʳ, ʞʝʪʽʛʝʥ ʠ ʢᴇʤʝʡ ɽ.ʍʫʩʘʠʥʦʚ), çʀʣʠʛʘʡ ʘʪʪʝʥè 

(ʩʳʙʳʟסʳ), çʂᴇʨʦסʣʳè (ʛʦʨʣʦʚʳʤ ʧʝʥʠʝʤ ʚ ʩʪʠʣʝ ʢʘʨסʘʨʘ ʠʩʧʦʣʥʷʝʪ ʬʨʘʛʤʝʥʪ ʵʧʦʩʘ), ʚ ʢʦʪʦʨʳʭ ʟʚʫʯʘʪ 

ʤʘʩʪʝʨʩʢʠ ʠʩʧʦʣʥʝʥʥʳʝ ʠʤʧʨʦʚʠʟʘʮʠʠ ʢʦʤʧʦʟʠʪʦʨʘ. ʊʘʢʞʝ ʥʘ ʜʠʩʢʝ ʟʘʧʠʩʘʥʳ ʧʴʝʩʳ ʨʘʟʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ: 

çɸשʰʳʥʳש ʟʘʨʳè ʈʘʟʜʳʢʘ, çפʘʟʳʥʘʡè ʄʠʟʘʤʭʘʥʘ, çʄʝʨʝʢʝè, çɹʘʡʞײʤʘè ʠ çʐʘʪʪʳʢ ɸץʞʝʣʝʥè ʉ. ʍʫʩʘʠʥʦʚʘ. 

ʇʦʤʠʤʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩ ʩʦʣʦ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʜʘʥʥʦʤ ʘʣʴʙʦʤʝ ʥʘ CD çFolkè ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ 

ʦʨʢʝʩʪʨʘ ʢʘʟʘʭʩʢʠʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ çɸʣʪʳʥ ʆʨʜʘè, çʂװʣʪʝʛiʥʥiש ʪʘʩ ʭʘʪʳè (çɿʘʚʝʱʘʥʠʝ ʂʫʣʴʪʝʛʠʥʘè) 

ʠ çɾʝʪʽ ᴇʟʝʢè (çʉʝʤʴ ʠʩʪʦʢʦʚ). 

ɺʪʦʨʦʡ ʜʠʩʢ ï çɸrt-Rockè ʧʦʩʚʷʱʸʥ ʪʦʣʴʢʦ ʘʚʪʦʨʩʢʠʤ ʧʨʦʠʟʚʝʜʝʥʠʷʤ: çɯʣʙʽʩ ʝʣʽè (çɿʝʤʣʷ ʀʨʙʠʩʘè), 

çᴆʨ ɸʣʪʘʡè (çɸʣʪʘʡè), çʐʳסʳʩ-ɹʘʪʳʩè (çɺʦʩʪʦʢ-ɿʘʧʘʜè), çᴄʣʝʤ ʰʘʪʪʳסʳè (çʈʘʜʦʩʪʴ ʚʩʝʣʝʥʥʦʡè), çɽʩʢʝ 

ʘʣʘʤʳʥè (çɺʦʩʧʦʤʠʥʘʥʠʝè), çɹײʣʙײʣ ʟʘʤʘʥè (çʕʧʦʭʘ ʙʣʘʛʦʜʝʥʩʪʚʠʷè), çʊᴅשʽʨè (çʊʝʥʛʨʠè), çɾʘʥʘ ʝʤʽʨè 

(çʅʦʚʘʷ ʞʠʟʥʴè), çʊײʨʘʥ-ʀʨʘʥè (çʊʫʨʘʥ-ʀʨʘʥ). 
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ɺ ʟʘʧʠʩʠ ʨʦʢʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ɽʜʠʣʶ ʍʫʩʘʠʥʦʚʫ ʧʦʤʦʛʘʣʠ ʧʨʠʟʥʘʥʥʳʝ ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʜʞʘʟʦʚʳʝ ʤʘʩʪʝʨʘ 

ɺʠʢʪʦʨ ʍʦʤʝʥʢʦʚ ï ʥʘ ʢʣʘʚʠʰʥʳʭ, ɽʨʤʝʢ ɼʠʷʨʦʚ ï ʥʘ ʛʠʪʘʨʝ ʠ ʙʘʨʘʙʘʥʘʭ, ɺʘʣʝʨʠʡ ʅʘʩʠʙʫʣʣʠʥ ï ʥʘ ʙʘʩ-

ʛʠʪʘʨʝ, ʚʦʢʘʣ ï ʧʨʠʤʘ ɻɸʊʆɹ ʠʤ. ɸʙʘʷ ɾʘʤʠʣʷ ɹʘʩʧʘʢʦʚʘ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʘʷ ʧʝʚʠʮʘ ʉʘʨʘ ʅʘʡʤʘʥ ʠ ʜʝʪʩʢʠʡ ʭʦʨ 

çɹʘʡʪʝʨʝʢè, ʪʘʜʞʠʢʩʢʠʡ ʤʫʟʳʢʘʥʪ ɼʘʣʝʨ ʅʘʟʘʨʦʚ. 

ʉʪʨʘʪʝʛʠʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ, ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʳʩʦʢʦʡ ʮʝʥʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʡ ʪʠʧ ʢʦʤʧʦʟʠʪʦʨʘ-ʤʝʥʝʜʞʝʨʘ. ɺʝʜʴ ʤʝʥʝʜʞʤʝʥʪ ï ʵʪʦ ʠʩʢʫʩʩʪʚʦ ʫʧʨʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ 

ʙʠʟʥʝʩʦʤ, ʢʦʤʧʘʥʠʝʡ ʠ ʝʝ ʨʘʙʦʪʥʠʢʘʤʠ, ʥʦ ʠ ʩʚʦʠʤ ʪʚʦʨʯʝʩʪʚʦʤ, ʠʩʢʫʩʩʪʚʦʤ. ʇʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʰʢʘʣʳ 

ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʚʦʠ ʠʜʝʠ ʢ ʧʦʣʫʯʝʥʠʶ ʙʦʣʴʰʦʡ ʧʨʠʙʳʣʠ ï ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ 

ʤʝʥʝʜʞʝʨʘ. ʕʪʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʪʘʣʘʥʪʣʠʚʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʠ ʢʦʤʧʦʟʠʪʦʨ ɽ. ʍʫʩʘʠʥʦʚ, ʢʦʪʦʨʳʡ 

ʦʨʛʘʥʠʟʦʚʳʚʘʝʪ ʩʚʦʠ ʢʦʥʮʝʨʪʳ, ʛʘʩʪʨʦʣʠʨʫʝʪ, ʟʘʧʠʩʳʚʘʝʪ ʩʚʦʶ ʤʫʟʳʢʫ ʥʘ CD, ʪʘʢ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʦʥ ʟʘʧʠʩʘʣ 

ʘʣʴʙʦʤ ʚ ʃʦʥʜʦʥʝ ʠ ʧʫʩʪʠʣ ʚ ʤʘʩʩʦʚʦʝ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ. 

ʂ ʤʫʟʳʢʝ ɽ. ʍʫʩʘʠʥʦʚ ʙʳʣ ʘʙʩʦʣʶʪʥʦ ʠʥʜʠʬʬʝʨʝʥʪʝʥ ʜʦ ʚʝʩʴʤʘ ʚʟʨʦʩʣʳʭ ʣʝʪ. ʆʥ ʪʦʪ ʨʝʜʢʠʡ ʩʣʫʯʘʡ, 

ʢʦʛʜʘ ʥʝ ʟʨʷ ʫʩʝʨʜʩʪʚʦʚʘʣʠ ʨʦʜʠʪʝʣʠ (ʠʟʚʝʩʪʥʳʡ ʜʦʤʙʨʠʩʪ, ʘʚʪʦʨ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʶʷ çʄʝʨʝʢʝè ʉʝʠʣʴʭʘʥ 

ʍʫʩʘʠʥʦʚ ʠ ʢʦʙʳʟʠʩʪʢʘ ʈʘʫʰʘʥ ʅʫʨʧʝʠʩʦʚʘ ï ʟʘʩʣʫʞʝʥʥʳʝ ʜʝʷʪʝʣʠ ʠʩʢʫʩʩʪʚ ʂʘʟʉʉʈ), ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʣʠ 

ʙʫʜʫʱʝʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʟʘʥʠʤʘʪʴʩʷ ʤʫʟʳʢʦʡ [8]. ɿʘʢʦʥʯʠʚ 7 ʢʣʘʩʩʦʚ ɻʫʨʴʝʚʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʦʣʳ, ʦʥ 

ʧʦʩʪʫʧʠʣ ʚ ɸʣʤʘʪʠʥʩʢʦʝ ʤʫʟʳʢʘʣʴʥʦʝ ʫʯʠʣʠʱʝ ʠʤ. ʇ.ʀ. ʏʘʡʢʦʚʩʢʦʛʦ. 

ʆʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʧʝʮʠʘʣʴʥʦʤ ʤʫʟʳʢʘʣʴʥʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʧʨʦʙʫʜʠʣʦ ʥʝʠʤʦʚʝʨʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʤʫʟʳʢʝ, ʢ ʩʦʯʠʥʠʪʝʣʴʩʪʚʫ. ɹʫʜʫʱʠʡ ʢʦʤʧʦʟʠʪʦʨ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʣʷʣʩʷ ʩ ʟʘʧʠʩʴʶ ʤʫʟʳʢʘʣʴʥʳʭ ʜʠʢʪʘʥʪʦʚ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʥ ʣʶʙʠʣ ʪʦʛʜʘ ʫʨʦʢʠ ʛʘʨʤʦʥʠʠ. ʉʪʨʝʤʠʣʩʷ ʩʦʪʚʦʨʠʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʥʝʦʙʳʯʥʦʝ ʩ ʵʪʦʡ ʩʘʤʦʡ 

ʛʘʨʤʦʥʠʝʡ, ʦʪʪʦʛʦ ʉʢʨʷʙʠʥʘ ʚʢʫʰʘʣ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʅʘ ʚʦʧʨʦʩ çʇʦʯʝʤʫ ʚʳ ʟʘʥʷʣʠʩʴ ʠʤʝʥʥʦ ʜʨʝʚʥʠʤʠ 

ʢʘʟʘʭʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ?è ɽ. ʍʫʩʘʠʥʦʚ ʦʪʚʝʪʠʣ: çɺʠʜʠʤʦ, ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʷ ʠʭ ʩ ʜʝʪʩʪʚʘ ʩʣʫʰʘʣ-

ʩʣʫʰʘʣ ʠ ʚ ʠʪʦʛʝ ʫ ʤʝʥʷ ʚʦʟʥʠʢʣʘ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʠʨʘ. ɼʦʤʙʨʘ ʠ ʢʦʙʳʟ ʙʳʣʠ ʣʠʰʴ ʯʘʩʪʴʶ ʪʦʡ 

ʢʘʨʪʠʥʳ. ʂʦʛʜʘ ʷ ʧʦʟʥʘʣ ʠ ʦʩʪʘʣʴʥʳʝ (ʜʨʝʚʥʠʝ) ʠʥʩʪʨʫʤʝʥʪʳ, ʚʦʟʥʠʢʣʘ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ. ʕʪʠ ʟʚʫʢʠ ʥʨʘʚʷʪʩʷ 

ʣʶʜʷʤ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʝʞʠ ʠ ʤʝʥʷ ʵʪʦ ʨʘʜʫʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʝʞʠ. ɺʦ ʤʥʝ ʝʩʪʴ ʟʥʘʥʠʝ ʪʦʡ ʜʨʝʚʥʝʡ 

ʢʫʣʴʪʫʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʷ ʟʥʘʶ ʠ ʩʦʚʨʝʤʝʥʥʫʶ ʤʫʟʳʢʫ. ʇʦʣʫʯʘʝʪʩʷ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ. ʗ ʩʣʦʚʥʦ ʥʘʭʦʞʫʩʴ ʚ ʪʦʯʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʬʦʣʴʢʣʦʨʥʦʡ ʤʫʟʳʢʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʠ... ʗ ʚʦʦʙʱʝ ʥʝ ʩʪʘʨʝʶè [6].  

ʇʝʨʚʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʨʝʚʥʦʩʪʠ ʙʳʣʦ ʚ ʢʣʘʩʩʝ ʧʨʦʬʝʩʩʦʨʘ ʂʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʥʩʝʨʚʘʪʦʨʠʠ ʠʤ. ʂʫʨʤʘʥʛʘʟʳ ɹ.ʐ. ʉʘʨʳʙʘʝʚʘ, ʢʫʜʘ ʙʫʜʫʱʠʡ ʢʦʤʧʦʟʠʪʦʨ ʧʦʩʪʫʧʠʣ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʤʫʟʳʢʘʣʴʥʦʛʦ ʫʯʠʣʠʱʘ. ɿʘʥʠʤʘʷʩʴ ʩ ʪʘʢʠʤ ʪʘʣʘʥʪʣʠʚʳʤ ʯʝʣʦʚʝʢʦʤ, ɽ. ʍʫʩʘʠʥʦʚ ʦʚʣʘʜʝʣ ʪʝʭʥʠʢʦʡ ʠʛʨʳ ʥʘ 

ʩʳʙʳʟסʳ, ʰʘʥʢʦʙʳʟʝ, ʞʝʪʽʛʝʥʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʜʨʝʚʥʠʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʘ ʪʘʢʞʝ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʚ ʚʳʩʪʫʧʣʝʥʠʷʭ 

ʬʦʣʴʢʣʦʨʥʦ-ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʩʘʤʙʣʷ. 

ʌʦʣʴʢʣʦʨ ʚ ʪʚʦʨʯʝʩʪʚʝ ʜʘʥʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ-ʵʪʥʦʤʫʟʳʢʘʥʪʘ ʥʝ ʟʘʩʪʳʚʰʝʝ, 

ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʥʦ ʚ ʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʝʛʦ ʥʝʣʴʟʷ ʤʝʥʷʪʴ. ɽʩʣʠ ʥʝʧʨʠʭʦʪʣʠʚʳʡ ʨʠʪʤ ʠ 

ʘʨʭʘʠʯʥʳʡ ʪʝʤʙʨ ʩʳʙʳʟʛʳ ʚ ʝʛʦ ʨʫʢʘʭ ʨʦʞʜʘʶʪ ʦʙʨʘʟʳ ʙʝʩʢʨʘʡʥʝʡ ʩʪʝʧʠ, ʪʦ ʰʘץשʦʙʳʟ ï ʵʪʦ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʫʜʘʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʟʘʭʚʘʪʳʚʘʝʪ ʩʪʠʭʠʝʡ ʙʝʟʫʜʝʨʞʥʦʛʦ ʨʠʪʤʘ, ʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʠʨʪʫʦʟʥʳʤ 

ʚʣʘʜʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʚʩʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʚʘʥʛʘʨʜʥʫʶ ʠʤʧʨʦʚʠʟʘʮʠʶ ʚ ʩʪʠʣʝ ʬʦʣʢ-ʨʦʢ. ʇʦʩʨʝʜʩʪʚʦʤ ץʘʤʳʩ 

ʩʳʨʥʘʷ ʦʥ ʩʦʟʜʘʝʪ ʤʫʟʳʢʫ ʵʢʟʦʪʠʯʝʩʢʫʶ, ʧʨʦʥʠʟʳʚʘʶʱʝ ʪʝʨʧʢʫ.ʁ B ʵʪʦʤ ʩʤʳʩʣʝ ʚʘʞʥʘ ʤʳʩʣʴ ʅ.ɻ. 

ʄʠʭʘʡʣʦʚʦʡ, ʯʪʦ çʬʦʣʴʢʣʦʨ, ʪʝʨʷʷ ʩʚʦʝ ʠʩʢʦʥʥʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʥʘʯʠʥʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʩʫʙʢʫʣʴʪʫʨʘʤʠ, ʦʙʨʘʟʫʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʚʪʦʨʠʯʥʳʝ ʬʦʨʤʳ ʥʘʨʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʩ ʜʨʫʛʦʡ, 

ʦʙʨʝʪʘʷ ʨʦʣʴ ʥʘʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷè [5. ʩ. 26]. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟ ʉD ʘʣʴʙʦʤʘ çɯʣʙʽʩ ʝʣʽè, ʤʳ 

ʚʳʷʚʠʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʪʚʦʨʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ çʤʫʣʴʪʠʠʥʩʪʨʫʤʝʥʪʘʣʠʩʪʘè 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ. ʆʥ ʦʙʨʘʪʠʣʩʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʦʢ ʪʝʯʝʥʠʶ: ʘʨʪ-ʨʦʢ, ʘ ʪʘʢʞʝ ʬʦʣʢ ʠ ʬʦʣʢ-ʨʦʢ. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʩʪʠʣʝ ʬʦʣʢ ʧʦʟʚʦʣʠʣ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʣʢ-

ʢʦʤʧʦʟʠʮʠʷʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʛʨʘʤʤʥʦʩʪʴ ʢʘʞʜʦʡ ʧʴʝʩʳ; ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦ ʥʘʨʦʜʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ; ʚ-ʪʨʝʪʴʠʭ, ʤʠʥʠʘʪʶʨʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʡ; ʚ-ʯʝʪʚʝʨʪʳʭ, ʦʙʱʘʷ ʠʜʝʷ ʩʪʠʣʷ çʧʨʦʧʘʛʘʥʜʘ ʥʘʨʦʜʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚè. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʢʦʤʧʦʟʠʪʦʨʩʢʦʤʫ ʩʪʠʣʶ ɽ. 

ʍʫʩʘʠʥʦʚʘ. 

¶ ʩʦʣʠʨʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʛʨʘʶʪ ʙʝʟ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ɽʩʣʠ ʘʢʢʦʤʧʘʥʝʤʝʥʪ ʝʩʪʴ, ʪʦ 

ʝʛʦ ʠʩʧʦʣʥʷʝʪ ʦʨʢʝʩʪʨ ʢʘʟʘʭʩʢʠʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʥʝ ʘʢʫʩʪʠʯʝʩʢʘʷ ʛʠʪʘʨʘ ï ʦʩʥʦʚʥʦʡ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʤʥʦʛʠʭ ʬʦʣʢ ʢʦʤʧʦʟʠʮʠʡ; 

¶ ʩʶʞʝʪʥʘʷ ʜʨʘʤʘʪʫʨʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩʪʨʘʥʳ, ʘ ʚ 
ʢʣʘʩʩʠʯʝʩʢʦʤ ʬʦʣʢʝ ï ʥʘ ʣʠʨʠʯʝʩʢʠʝ ʦʙʨʘʟʳ (çɸʣʪʳʥ ʆʨʜʘè, çʂװʣʪʝʛiʥʥiש ʪʘʩ ʭʘʪʳè ʠ ʜʨ.); 

¶ ʦʪʩʫʪʩʪʚʠʝ ʪʝʢʩʪʘ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʥʘʜ ʚʦʢʘʣʴʥʳʤ. ɼʘʞʝ ʢᴇʤʝʡ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 

ʤʫʟʳʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ (ʪʝʤʙʨ); 

¶ ʦʧʦʨʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʢʘʟʘʭʦʚ, ʘ ʚ ʬʦʣʢʝ ʚʦʟʤʦʞʥʘ ʦʧʦʨʘ ʠ ʥʘ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ ʤʠʨʘ 

(ʠʥʜʠʡʩʢʘʷ, ʢʠʪʘʡʩʢʘʷ); 

¶ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʦʩʥʦʚʝ ʢʘʞʜʦʡ ʤʠʥʠʘʪʶʨʳ ʧʨʠʥʮʠʧʦʚ ʩʪʨʦʝʥʠʷ ʬʦʨʤʳ ʜʦʤʙʨʦʚʦʛʦ ʢʶʷ ʪʦʢʧʝ 
(çɾʝʪʽ ᴇʟʝʢè, çʊᴇʨʪ ʪװʣʽʢ ʤʘʣè ʠ ʜʨ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʦʟʠʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʪʨʦʝʥʠʷ ʬʦʨʤʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʬʦʣʢʘ, ʥʦ 

ʧʨʠʜʘʸʪ ʩʚʦʝʡ ʤʫʟʳʢʝ ʩʫʛʫʙʦ ʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, 

ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʟʚʘʥʠʡ ʧʴʝʩ (çʊײʣʧʘʨ ʰʘʙʳʪʳè, çפʘʨʘ ᴇʣʝʥè), ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ 
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(ʤʝʣʦʜʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʨʠʪʤ ʩʢʘʯʢʠ, ʠʥʪʦʥʘʮʠʠ ʚ ʜʫʭʝ ʥʘʨʦʜʥʳʭ). ʏʪʦ ʢʘʩʘʝʪʩʷ, ʬʦʣʢ-ʨʦʢʘ, ʪʦ ʛʣʘʚʥʦʝ ʢʘʯʝʩʪʚʦ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʵʪʦʛʦ ʩʪʠʣʷ ï ʵʪʦ ʟʚʫʯʘʥʠʝ ʩʦʣʦ ʥʘʨʦʜʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʨʦʢ-

ʩʦʩʪʘʚʘ, ʘ ʚ ʬʦʣʢ-ʨʦʢʘ ʢʦʤʧʦʟʠʮʠʷʭ ɽ. ʍʫʩʘʠʥʦʚʘ (çɾʝʪʽ ᴇʟʝʢè) ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥ ʦʨʢʝʩʪʨ 

ʢʘʟʘʭʩʢʠʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʅʘʨʷʜʫ ʩ ʬʦʣʢʦʤ ʚ ʪʚʦʨʯʝʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʢʦʤʧʦʟʠʪʦʨʘ ʝʩʪʴ ʢʦʤʧʦʟʠʮʠʠ ʚ ʩʪʠʣʝ ʘʨʪ-ʨʦʢ, ʚ 

ʢʦʪʦʨʳʭ ʤʳ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʪʠʧʠʯʥʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʯʝʨʪʳ ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʜʨʘʤʘʪʫʨʛʠʠ, ʪʠʧʠʟʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ (ʩʶʠʪʘ çɿʣʳʝ ʩʠʣʳè ʠ çʈʘʜʦʩʪʴ ʚʩʝʣʝʥʥʦʡè, ʵʣʝʤʝʥʪʳ ʩʦʥʘʪʥʦʩʪʠ çɿʝʤʣʷ 

ʀʨʙʠʩʘè); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʦʢ-ʩʦʩʪʘʚʘ ʠʩʧʦʣʥʠʪʝʣʝʡ (ʩʠʥʪʝʟʘʪʦʨ, ʙʘʩ-ʛʠʪʘʨʘ, ʩʦʣʦ-ʛʠʪʘʨʘ, 

ʫʜʘʨʥʘʷ ʫʩʪʘʥʦʚʢʘ), ʠʤʧʨʦʚʠʟʘʮʠʦʥʥʘʷ ʦʩʥʦʚʘ ʩʦʣʦ (ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʜʘʥʥʦʛʦ ʩʪʠʣʷ ʠʤʧʨʦʚʠʟʘʮʠʷ ʩʙʣʠʞʘʝʪ ʝʸ 

ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʝʩʝʥʥʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ ʢʘʟʘʭʦʚ), ʟʨʝʣʠʱʥʦʩʪʴ, ʪ.ʝ. ʢʦʤʧʦʟʠʮʠʠ- 

çʧʨʝʜʩʪʘʚʣʝʥʠʷè, ʤʥʦʛʦʧʣʘʥʦʚʦʩʪʴ. 

ʉʘʤʦʙʳʪʥʳʤ, ʥʦʚʘʪʦʨʩʢʠʤ ʚ ʘʨʪ-ʨʦʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʷʭ ɽ. ʍʫʩʘʠʥʦʚʘ ʩʣʝʜʫʝʪ ʥʘʟʳʚʘʪʴ ʥʘʣʠʯʠʝ 1) 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ, 2) ʦʪʩʫʪʩʪʚʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 3) 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʝʩʣʠ ʝʩʪʴ ʚʦʢʘʣ, ʪʦ ʦʥ ʙʝʟ ʩʣʦʚ (çᴄʣʝʤ ʰʘʪʪʳסʳè), 4) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʨʝʚʥʠʭ ʢʘʟʘʭʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʩʠʥʪʝʟ ʟʚʫʯʘʥʠʷ ʪʝʤʙʨʦʚ (ʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʘʨʪ-ʨʦʢʝ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ 

ʩʣʦʚʘ ʠ ʤʫʟʳʢʠ), 5) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ ʘʨʪ-ʨʦʢ ʢʦʤʧʦʟʠʮʠʡ ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʜʦʤʙʨʦʚʦʛʦ 

ʢʶʷ ʪʦʢʧʝ (çɽʩʢʝ ʘʣʘʤʳʥè). 

ɻʣʘʚʥʦʡ ʟʘʩʣʫʛʦʡ ʢʦʤʧʦʟʠʪʦʨʘ ʷʚʣʷʝʪʩʷ ï ʩʦʝʜʠʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʵʧʦʭ, ʛʜʝ ʨʦʢ 

ʠʥʩʪʨʫʤʝʥʪʳ ï ʩʦʚʨʝʤʝʥʥʦʩʪʴ, ʘ ʜʨʝʚʥʦʩʪʴ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʟʘʭʩʢʠʭ ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʪʨʘʜʠʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʫʟʠʮʠʨʦʚʘʥʠʷ ʢʘʟʘʭʩʢʦʛʦ ʥʘʨʦʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʪʚʦʨʯʝʩʪʚʝ ɽ. ʍʫʩʘʠʥʦʚʘ ʦʨʛʘʥʠʯʥʦ ʧʝʨʝʧʣʝʣʠʩʴ ʪʨʘʜʠʮʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ, ʘ ʚ ʢʦʥʪʝʢʩʪʝ ʝʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ï ʪʨʘʜʠʮʠʠ ʜʨʝʚʥʦʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʢ ʨʠʪʤʦʚ. 

ʊʚʦʨʯʝʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʫʟʳʢʘʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʬʦʨʤʘʪʝ world music, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. ʉʣʫʰʘʪʝʣʠ ʧʨʠʚʳʢʣʠ ʢ ʵʢʣʝʢʪʠʯʝʩʢʠʤ ʢʦʤʧʦʟʠʮʠʷʤ ʟʘʧʘʜʘ ʚ ʩʪʠʣʝ ʬʦʣʢʘ ʩ ʨʦʢʦʤ ʠʣʠ ʘʨʪ 

ʪʝʯʝʥʠʷ ʚ ʤʫʟʳʢʝ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʥʘʤʠ ʢʦʤʧʦʟʠʪʦʨ ʠʩʧʦʣʴʟʦʚʘʣ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʝ ʟʚʫʯʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʨʝʚʥʦʩʪʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʳʤ ʟʚʫʯʘʥʠʝʤ. ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʰʦʫ-ʙʠʟʥʝʩ 

ʜʠʢʪʫʶʪ ʩʚʦʠ ʫʩʣʦʚʠʷ, ʘ ʪʚʦʨʯʝʩʪʚʦ ʪʘʣʘʥʪʣʠʚʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʠ ʠʩʧʦʣʥʠʪʝʣʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʳʪʘʝʪʩʷ 

ʧʨʦʷʚʠʪʴ ʩʚʦʡ ʩʘʤʦʙʳʪʥʳʡ ʪʘʣʘʥʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʣʦʜʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʢʦʤʧʦʟʠʪʦʨʩʢʘʷ ʰʢʦʣʘ ʩʪʨʝʤʠʪʩʷ ʚʣʠʪʴʩʷ ʚ ʤʠʨʦʚʦʡ ʧʨʦʮʝʩʩ ʥʘ ʨʘʚʥʳʭ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʩʚʦʝ ʣʠʮʦ (ʤʠʨʦʚʦʡ 

ʫʥʠʚʝʨʩʫʤ ʄ. ɼʨʦʞʞʠʥʘ [3]) ʠʜʝʥʪʠʯʥʦʩʪʴ, ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ, ʥʦ, ʯʪʦʙʳ ʙʳʪʴ ʫʩʣʳʰʘʥʥʳʤ ʚ ʤʠʨʝ, ʥʫʞʥʦ 

ʠʤʝʪʴ ʷʨʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʛʦʣʦʩ, ʷʟʳʢ ï ʯʪʦ ʠ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ɽ. ʍʫʩʘʠʥʦʚ. 
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Abstract. This article reveals the creative direction of the composer and performer Edil Khusainov. We 

analyzed the characteristics of his folk and art-rock compositions. Identified and justified his style of using modern 

trends in terms of Kazakh traditional music And also, confirmed the necessity of ancient Kazakh instruments on the 

example of works from the CD-album "Land of Irbis". This article is based on the method of comparative analysis, in 

which the author revealed feature characteristics of the music of a composer's style Edil Khusainov.  

Keywords: folk rock, art rock ancient, Kazakh instruments, modern trends in the Kazakh music. 
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Abstract. Foreign language is an academic subject that, due to its specificity (the creation of an artificial 

language environment for students due to the lack of a natural one), assumes the most flexible and widespread use of 

various technical means of teaching. Therefore, it is not surprising that in the teaching of a foreign language, new 

opportunities opened by multimedia means have found the most diverse applications. The main role here, of course, is 

played by multimedia tools.  

Keywords: technical means, of programming skills, multimedia documents in the lesson, communication, 

Microsoft Word program, and presentations (PowerPoint). 

 

First of all, I would like to say a few words about the use of simple multimedia documents in the lesson, which 

the teacher himself can make in the Microsoft Word program, and presentations (PowerPoint). They are simple in 

execution and application, but their role in intensifying the lesson and increasing its emotional impact on students is 

great. The advantage of Word documents is their relatively small capacity and ease of creation. The teacher can develop 

them for specific situations, topics and groups, infinitely diversifying the options. At the same time, such documents do 

not lose the advantages of multimedia: they are bright, colorful, allow students to work individually, expand work 

opportunities. For example, the electronic version of the test gives students the opportunity to move objects within the 

document, placing them in the right places, deleting them, grouping them according to the task, inserting the necessary, 

etc. 

Unfortunately, only some computer science teachers can boast of programming skills; teachers of other 

disciplines often own a computer only at the level of an average amateur user. However, some simple tricks will allow 

us to provide here, for example, elements of self-control in the verification test. For example, students are given a test 

with spaces or tables in which they must type their answers. The completed test is printed out on a printer or ñresetò to a 

floppy disk for evaluation by the teacher, after which students are asked to press the ñnon-printable charactersò button 

and compare their answers with the keys printed here in the ñhidden textò mode [1, p. 15]. 

The value of the presentations created by the teacher is that the material in them is given to students compactly, 

in the right sequence; there is nothing superfluous in it, everything ñworksò to achieve the goals and objectives of a 

particular lesson, unlike ready-made films and slides. In addition, you can ñputò a text under the presentation that best 

corresponds to the topic of the lesson from an informative and lexical point of view. When viewing the presentation 

again, the text can be disabled, and students are given the task to voice the slides themselves. Thus, the teacher gets rid 

of the need to adapt a ready-made text for students and spend precious lesson time on ñnoiseò information, which is 

almost inevitable when using ready-made presentations; in addition, the presentation material is clearly timed. 

But, of course, multimedia means have the strongest impact on students. They have become an objective 

reality of our time, and a foreign language teacher simply cannot fail to take advantage of the opportunities they provide 

for teaching real communication in a foreign language. Together with them, new forms and methods of teaching, a new 

ideology of thinking come to school. According to the previously accepted teaching model at the school: 

ï there is a teacher at the center of learning technology; 

ï there is an unspoken competition between students; 

ï students play a passive role in the classroom; 

ï the essence of learning is the transfer of knowledge (facts). 

The new learning model that should replace it is based on the following provisions: 

ï in the center of learning technology ï a student; 

ï cooperation is at the heart of the educational activity; 

ï students play an active role in learning; 

ï the essence of technology is the development of the ability to self-study and the communicative competence 

of trainees. 

The main groups of tasks solved with the help of multimedia include: 

ï support of students' academic work; 

ï providing real communication with native speakers; 

ï ensuring access of all participants of the educational process to the rapidly growing information funds stored 

in centralized information systems; 

ï ensuring interaction between teachers, exchange of pedagogical experience and didactic materials. 
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The so-called electronic textbook should be recognized as the most accessible of multimedia tools. According 

to the type of organization and the method of delivery to the student , multimedia textbooks are of three types: 

1) on a CD-ROM with or without a printed application; 

2) on Internet sites with or without a printed application; 

3) on CD-ROM, but linked to some Internet sites, with or without a printed application. 

Why are multimedia (electronic) textbooks so attractive to teachers and students? The fact is that knowledge 

that provides a high level of professional qualifications is always subject to rapid changes. Electronic textbooks allow 

you to track these changes and, thus, provide a high level of training of specialists. 

Advantages of electronic textbooks: 

¶ Visual presentation of the material (use of color, illustrations, sound, video, animation, etc.). 

¶ Fast feedback (built-in test systems provide instant control over the assimilation of the material. 

¶ Interactive mode allows students to control the speed of passing the educational material themselves). 

The ability to regularly adjust the textbook as new data becomes available (the electronic textbook is located in 

one specific place in the virtual space that millions of people have access to; in order to add or correct something, it is 

enough to make changes to one file, and tomorrow millions of people will have an edited version of the old textbook). 

Disadvantages of currently existing electronic textbooks: 

The lack of real consideration of the age characteristics of the declared circle of students. The absence of a 

ñbindingò to the specific lexical and grammatical material of the program in which the student is engaged. The study of 

only 1-2 lexical topics in each of the textbooks and the absence of a series of textbooks that observe the continuity of 

lexical and grammatical material. 

Now teachers use telecommunications mainly for extracurricular work with students on individual 

experimental projects, as an addition to existing training courses and subjects. Modern society places increased 

demands on education and the general development of students, the effectiveness of the assimilation of the program. It 

is necessary to teach each child to receive, process, evaluate and use a large amount of information in a short period of 

time. It is very important to organize the learning process so that the child works actively, with interest and passion in 

the lesson, sees the fruits of his labor and can independently evaluate them [2, p. 18]. 

A combination of traditional teaching methods and modern information technologies, including computer ones 

using Internet resources, can help the teacher in solving this difficult task. Using a computer in the classroom allows 

you to make the learning process mobile, strictly differentiated, individual and interactive. A modern computer 

combines the capabilities of a TV, a video recorder, a book, a calculator, a telephone and is a universal tool capable of 

modeling various language situations, it can quickly and effectively respond to the actions and requests of the student. 

This method of teaching is also very attractive for teachers: it helps them to better assess the abilities and knowledge of 

the child, encourages them to look for new, non-traditional forms and methods of teaching, gives scope for pedagogical 

creativity. At the same time, the computer does not replace the teacher, but only complements him, playing the role of a 

tool that, when used correctly, significantly increases the effectiveness of the pedagogical process. English, like any 

other language, performs a communicative function, therefore, as an academic subject, it is both a goal and a means of 

learning.  
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Abstract. There are several assumptions as to why teenagers use slang so "zealously". The first of them is 

rather gloomy: teenagers simply do not have the baggage of literary language that is necessary to properly express 

their thoughts. Most young people justify the use of slang by the desire to diversify their speech: after all, through slang 

they are able to express thoughts on a larger scale, clearer, more expressive and concise. Nowadays, slang vocabulary 

penetrates into all kinds of spheres of human activity: radio, TV shows, newspapers, literary works, the global network, 

verbal communication of all layers of society.  

Keywords: literary works, the global network, verbal communication, divides general slang, special slang.  

 

All units of slang can be attributed either to general or to special slang (general and special slang). Special 

slang is used by people connected by common interests and occupying the same social position. So, there is slang for 

students, sports, military, etc. General slang is not assigned to a certain group of people, but is also outside the literary 

language [Arbekova, 1977]. 

V.A. Khomyakov characterizes general slang as sufficiently stable for a certain period of time, a widespread 

and generally understandable layer of vocabulary and phraseology used in live colloquial speech (sometimes with 

phonetic, morphological and syntactic features), very heterogeneous in its genetic composition and degree of 

approximation to the literary language, having a pronounced emotional-expressive evaluative a character that often 

represents a protest-mockery against social, ethical, aesthetic, linguistic and other conventions and authorities" 

(Makovsky, 2009: 11). 

I.V. Arnold also divides slang into general and special, depending on the sphere of use. In addition, she notes 

that according to the semantic system of the vocabulary of the English language, if slangism means a new and necessary 

concept, then it can be fixed in the literary standard of the English language. However, if the semantics of slangism is 

marked only by novelty, then the existence of such a unit does not differ in particular duration, it does not linger in the 

language for a long time, thus forming the most variable part of the vocabulary of the language (Arnold, 1959). 

In addition, there are several ways to form slang. The replenishment of the slang composition occurs in the 

same way as the replenishment of the entire vocabulary. According to E.M. Berestovskaya, the difference between 

word formation in the language as a whole and specifically the formation of slang units consists only in proportions and 

combinations (Berestovskaya, 1996). 

Here are some of the most typical ways of forming slangisms: 1. foreign language borrowings swami guy ï 

divine man (from swami ï Hindu god). 2. affixation  

According to V.G. Vilyuman's research, the role of this method in the formation of slangisms is insignificant 

(Vilyuman, 1960). 

ü Smile (smile) ï smiley ï sign ï symbol 

ü Hack (cramming) ï hacker programmer fanatic 

ü Kludge (blooper) ï kludgy ï made hastily 

ü Crock (broken man) ï crocky ï gentle, afraid of change 

ü Chunk (piece) ï chunking ï breaking into pieces 

3. metaphorization (acquisition of metaphorical meaning by a word) 

ü hold on to your socks ï so hold on 

ü to put a blow-torch ï give a magical kick stay kind (be healthy) ï be healthy 

ü to peak career-wise ï engage in a career to shake a bit ï dance 

ü to bust out some moves ï show class in dance 

According to V.G. Vilyuman, reinterpretation of words in connection with their figurative use, narrowing and 

expansion of meaning plays a major role in the formation of new slang units (Vilyuman, 1960). 

4. antonomasia (a literary type of name substitution, consisting in the fact that the common name is replaced by 

its own and vice versa) ï Othello ï jealous 

5. contraction-gottum ï got him, got them 

6. abbreviation-pen ï penetrary, prowlie ï prowl car, nix ï no, dick ï detective, competitive ï competition, rep 

ï reputation, pixels=pix ï photos, 24/7-24 hours a day, 7 days a week. 

The main functions of slang should include nominative, cognitive, emotional-evaluative, expressive, 

ideological, esoteric, identification, time saving. The most important for slang is the identification function. Thanks to 

it, the speaker signals his social belonging to a certain language collective. Also very important is the expressive 
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function, thanks to which the speaker's speech acquires a special expressiveness. The emotional-evaluative function is 

very important for slang, since slangisms have an emotional-evaluative coloring. 

The cognitive function is realized in the fact that many names in slang carry additional information that is not 

present in standard designations, and through this they represent additional knowledge about the world around them. 

The communicative function correlates with the nominative one, since the names in slang and in the language appear 

due to the communicative needs of the speaker. 

The language is influenced by the age and professional features of the speakers' speech, their belonging to a 

certain social environment, as well as differences related to the degree of culture and education, respectively, we should 

talk about the ideological function of slang. 

Slang is also characterized by an esoteric function. It consists in the fact that slang units reflect the sense of 

solidarity inherent in the members of a group or even a hostile, mocking attitude towards outsiders [Kolesnichenko, 2008]. 

Slangisms can be considered as a kind of symbols for expressing concepts or feelings that can only be understood by "their 

own" people belonging to a particular group. Thus, slang is one of the mandatory attributes of the group and affects its 

design. With the help of language, a person can be part of a certain social group, which is characterized by one or another 

norm of behavior, style, manners, clothing, etc. In the same way a person can express his thoughts [Drius, 2004]. 

In addition, slang performs a time-saving function. It helps to save time and so-called writing space, thanks to a 

variety of abbreviations. And also thanks to the expressiveness inherent in slang. Slangisms have a voluminous content, 

since they not only name, but also characterize any person, object or phenomenon [Kolesnichenko, 2008]. 

Today, all segments of society use slang to a greater or lesser extent in their everyday speech. Many people do not 

even realize that the words they use are slangisms. In some cases, slang actually surpasses the literary language, taking 

such a position in the native language that sometimes it is simply impossible to do without it. Slangisms were able to usurp 

the place of many standard words and now continue to have a great influence on the literary standard of the language. 

Slang today is not the language of any one class of society, but on the contrary penetrates into all layers of 

society. Naturally, the nature of slang, to a greater extent, depends on the location. So, the slang of London is very 

different from New York. However, many slangisms are understood everywhere. "To kick the bucket," "to cross the 

Jordan," "to hop the twig" mean the same thing (to die) in America, Australia, England, and Ireland. 

There are certain types of slang related to a certain profession or stratum of society. For example, student 

slang, political or sports. Slang can be roughly divided into two parts ï vulgar slang used by the uneducated part of the 

population, and noble slang of the so-called upper strata of society, educated and wealthy. However, in modern speech, 

these differences are small. In both cases, the main purpose of using slang is to make your thought more vivid, piquant 

and concise than standard words allow. When a girl wants to praise a child, she will say: "Oh, isn't he awfully cute!" 

Just saying very nice is not enough to accurately express a thought. When a young man sees a beautiful girl, he will say: 

"She is a peach, a bird, a cuckoo," it will be more expressive and expressive than "She is a beautiful girl," "a handsome 

maiden," or "lovely young woman." When a politician wins over his rival, he will say "it was a cinch" to show how 

easy it was for him to win. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ  

ʀ ʉʃʆɺʆʆɹʈɸɿʆɺɸʅʀʗ ɾɸʈɻʆʅʅʓʍ ɽɼʀʅʀʎ 
 

ɿ.ʈ. ɻʫʣʷʤʦʚʘ
1
, ʄ.ʆ. ʅʫʨʤʘʪʦʚʘ

2 

1 
ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ, ʜʦʮʝʥʪ, 

2 
ʤʘʛʠʩʪʨ ʊɻʇʋ ʠʤʝʥʠ ʅʠʟʘʤʠ ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʧʦʯʝʤʫ ʧʦʜʨʦʩʪʢʠ ʪʘʢ 

"ʨʴʷʥʦ" ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʥʛ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʜʦʚʦʣʴʥʦ ʤʨʘʯʥʘʷ: ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʨʦʩʪʦ ʥʝʪ ʪʦʛʦ ʙʘʛʘʞʘ 

ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʩʚʦʠʭ ʤʳʩʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ ʦʧʨʘʚʜʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʥʛʘ ʞʝʣʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʚʦʶ ʨʝʯʴ: ʚʝʜʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʥʛʘ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʚʳʨʘʞʘʪʴ ʤʳʩʣʠ ʚ ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ, ʷʩʥʝʝ, ʚʳʨʘʟʠʪʝʣʴʥʝʝ ʠ ʣʘʢʦʥʠʯʥʝʝ. ɺ ʥʘʰʠ ʜʥʠ ʞʘʨʛʦʥʥʘʷ 

ʣʝʢʩʠʢʘ ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʚʠʜʳ ʩʬʝʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʘʜʠʦ, ʪʝʣʝʰʦʫ, ʛʘʟʝʪʳ, ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ, ʚʝʨʙʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʪʝʨʘʪʫʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ, ʚʝʨʙʘʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʨʘʟʜʝʣʷʝʪ 

ʦʙʱʠʡ ʩʣʝʥʛ, ʩʧʝʮʠʘʣʴʥʳʡ ʩʣʝʥʛ. 
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feminist movement, but developed in the context of relevant scientific paradigms and traditions for its time. 

Keywords: behavior of individuals, gender linguistics, socio-cultural aspects, problem of gender. 

 

In recent decades, the problem of "gender and language" has become particularly relevant in modern 

linguistics. "The focus of these studies is on social and cultural factors that determine the relations of culture and society 

to men and women, the behavior of individuals in connection with belonging to a particular gender, stereotypical ideas 

about male and female qualities - everything that translates the problems of gender from the field of philology, biology 

into the sphere of social life and culture" [Kirilina, 2005, p. 65]. This category, as researchers have repeatedly noted, is 

not purely linguistic. The term was introduced in the 60-70 years and was used initially in history, sociology, then the 

term was adopted by linguistics. 

Gender studies in linguistics are in the formative stage, there are numerous discussions on methodological 

issues of gender description. The purpose of modern discussions is to try to present a general, rather contradictory 

picture of the current trends and trends in the development of this trend. 

One of the issues being discussed is whether it makes sense to distinguish between the concepts of "gender" 

and "gender". The distinction is connected with the exclusion of biological determinism, which attributes all socio-

cultural differences related to gender to universal natural factors. Gender serves as a kind of marking of the problem 

area, indicating that we are talking about social and cultural correlates of gender. 

Following A.V. Kirilina, the concept of gender is used in this work as "an element of the modern scientific 

model of a person reflecting the socio-cultural aspects of gender fixed by language" [Kirilina, 2000, p. 16]. A person's 

gender and its social "consequences" are one of the essential characteristics of a person, which throughout his life in a 

certain way affects the awareness of his identity, the identification of the speaking subject by other members of society. 

The concept of "gender" attracts the attention of many scientific disciplines - "pragmatics, communication 

theory, cognitive linguistics, linguodidactics and linguoculturology" [Konnova, Shevaldina 2001:56]. Currently, there is 

already a certain schematization of the directions of gender studies, which makes it possible to clarify the situation of 

the formation of a new scientific discipline ï "linguistic genderology" ï in Russia [Kirilina, Dobrovolsky 2000:19]. 

This classification includes the following areas: 

¶ directions based on the philosophy of postmodernism, widely understood; 

¶ diagnostic studies, forensic examination of authors. In this case, a purely practical goal is pursued - the 

establishment of a repeating set of signs that allow identifying the gender of an anonymous author; 

¶ experimental studies that connect with psychology and neuro-linguistics. The aim is to establish cognitive 

differences caused by different hormonal balance of men and women; 

¶ sociolinguistic research of various directions; 

¶ cross-cultural and linguocultural studies. 

Modern researchers identify several stages in the development of this issue. The history of this topic is most 

fully covered in the works of A.V. Kirilina. The author identifies two main stages: before the 60s of the twentieth 

century, when such reflections were irregular, and large-scale research after the 60s, due to the growing interest in the 

pragmatic aspect of language functioning. 

The impetus for the development of gender studies in the 60s was the development of sociolinguistics. Thanks 

to the women's movement in the USA and Germany, gender studies received a powerful impetus, feminist linguistics 

and feminist criticism of language emerged. 
 

In feminist linguistics, two directions are distinguished: the purpose of the first is to identify linguistic sexism, 

that is, asymmetries in the language system directed against women, the second direction was the study of 

communication features in same-sex and mixed groups, where different aspects of dialogue are analyzed. 

Representatives of the first direction proceed from the fact that patriarchal stereotypes are fixed in the language, which 

impose a certain picture of the world on native speakers, in which a woman is assigned a secondary role. Within the 

framework of this direction, it is investigated which images of women are fixed in the language, in which semantic 

fields women are represented and what connotations accompany this representation. Language research in this direction 

is based on the Sepir-Whorf hypothesis: language is not only a product of society, but also a means of forming its 

thinking. The second direction is based on research suggesting that on the basis of patriarchal stereotypes fixed in the 

language, different strategies of speech behavior of men and women are developing. 

                                                           
É Davidova T. / ɼʘʚʳʜʦʚʘ ʊ., 2023 
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Feminist linguistics was far from the first to address the topic of the relationship between language and gender 

of speakers. As the researchers note, other disciplines ï sociolinguistics, linguistics ï were engaged in it. "Their 

research, however, differed from feminist analysis primarily on three points: 

1. The linguistic behavior of men and women, as well as linguistic phenomena associated with the designation 

of men and women in the language system, are in the focus of feminist linguistics; whereas the aforementioned 

disciplines consider them only occasionally; 

2. The asymmetries in the language system in the designation of persons and the choice of one or another form 

by native speakers in the process of using the language are interpreted by feminist linguistics as a manifestation of 

linguistic discrimination against women (sexism) and connects them directly with the level of discrimination in society 

as a whole. Traditional research is mostly satisfied with descriptive results; 

That is, it becomes important for feminists to determine the extent to which language represents a coded social 

reality, which may contradict the interests of certain groups of women. "The motivating principle of critical linguistics 

is the study of the role of language in the reproduction of dominant ideologies" [Gender Studies: Feminist Methodology 

in the Humanities 1998:53]. 

Researchers in line with the feminist trend say that the meaning or full interpretation of language forms 

depends on the social context, including public cultural knowledge. Then the question arises whose beliefs and values 

fill this basic knowledge. For example, "the statement "You think like a woman" functions as an "attack" not because all 

listeners adhere to the assumption that women have questionable intellectual abilities, but because they realize this 

statement as widespread and generally accepted within the speech community, that is, it is part of a set of publicly 

available cultural beliefs" [Gender research: Feminist methodology in the Humanities 1998:54]. It follows from this that 

feminists attempt to challenge certain meanings by introducing non-sexist innovations into the language. For example, 

replacing masculine concepts with neutral ones or introducing affixes that will form the feminine gender from the 

masculine. The category of genus was studied in detail by A.A. Bragina and M.A. Krongauz on the Russian material 

[Bragina 1981, Krongauz 1996]. 

Researchers who are close to the feminist point of view, speaking about the postulates of speech 

communication, proceed from the belittled social status of women. "They are acutely aware of their belittled social 

status, so they tend to use standard forms more... And, like any other subordinate group, women should be polite" 

[Burenina 1999:24]. Representatives of feminist linguistics argue that the non-aggressive, polite speech behavior of 

women reinforces the expectations in society that women are weaker, more insecure and less competent. According to 

representatives of feminist linguistics, typically feminine tactics of speech behavior (compliance, cooperativeness, 

illocution of uncertainty in the absence of uncertainty itself, making statements in the form of questions) create the 

impression of uncertainty and incompetence. If women use male strategies (offensive, less cooperative), then they are 

perceived as unfeminine and aggressive. This behavior also often leads to a communicative failure. 

It should be noted that many modern researchers pay attention to the fact that the feminist trend in many cases 

is strongly ideologized. "Feminism has made an important contribution to the formation of the modern human model. 

However, this fact consisted more in drawing attention to the problem of gender. In particular, the fact of the decisive 

importance of gender among other parameters of the human personality has not been confirmed" [Kirilina, 2005, p. 21].  
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ɻɽʅɼɽʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʃʀʅɻɺʀʉʊʀʂɽ 
 

ʊ. ɼʘʚʳʜʦʚʘ, ʄʘʛʠʩʪʨ  

ʊɻʇʋ ʠʤʝʥʠ ʅʠʟʘʤʠ ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ 

 

ɸʥʥʦʪʘʮʠʷ. ɻʝʥʜʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, ʢʘʢ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʷʟʳʢʦʚ, ʚʦʟʥʠʢʣʘ ʥʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʲʝʤʘ ʬʝʤʠʥʠʩʪʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʣʷ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘʫʯʥʳʭ ʧʘʨʘʜʠʛʤ ʠ ʪʨʘʜʠʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʜʝʥʠʝ ʠʥʜʠʚʠʜʦʚ, ʛʝʥʜʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʘʩʧʝʢʪʳ, ʧʨʦʙʣʝʤʘ 

ʛʝʥʜʝʨʘ. 
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ʇʈʀʄɽʅɽʅʀɽ ʇʈʆɽʂʊʅʆɻʆ ʄɽʊʆɼɸ ʅɸ ʋʈʆʂɸʍ  

ʗʂʋʊʉʂʆʁ ʃʀʊɽʈɸʊʋʈʓ ʉ ʎɽʃʔʖ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʇʆʃʀʂʋʃʔʊʋʈʅʆʁ ʃʀʏʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʐʂʆʃʔʅʀʂɸ 
 

 
ʉ.ɽ. ʇʦʨʦʪʦʚʘ, ʫʯʠʪʝʣʴ ʷʢʫʪʩʢʦʛʦ ʷʟʳʢʘ, ʣʠʪʝʨʘʪʫʨʳ 

ʄɸʆʋ ñʉʘʭʘ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ" ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ" ʛ. ʗʢʫʪʩʢ", ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʤʝʞʵʪʥʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʤʢʘʭ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ñʗʢʫʪʩʢʠʡ ʷʟʳʢ ʠ 

ʷʢʫʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘò ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʠʢʫʣʴʪʫʨʥʦʡ ʣʠʯʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʢʫʪʩʢʠʡ ʷʟʳʢ, ʷʢʫʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ, ʧʦʣʠʢʫʣʴʪʫʨʥʘʷ ʣʠʯʥʦʩʪʴ, 

ʤʝʞʵʪʥʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ. 

 

ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʩʧʠʪʘʥʠʝ 

ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦʛʦ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ 

ʟʘʢʨʝʧʣʝʥʦ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘ" [2, 3]. ɼʘʥʥʘʷ ʥʘʫʯʥʘʷ ʩʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʦʧʠʩʘʥʠʷ ʩʧʝʮʠʬʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʥʘ ʫʨʦʢʘʭ ʷʢʫʪʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ  

(ɸ.ʅ. ʃʝʦʥʪʴʝʚ, ɸ.ɺ. ɿʘʧʦʨʦʞʝʮ), ʩʧʦʩʦʙʘʭ ʩʤʳʩʣʦʪʚʦʨʯʝʩʪʚʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ (ʂʥʷʟʝʚʩʢʘʷ ʆ.ɸ., 

ʉʪʘʨʦʩʪʠʥʘ ʀ.ʇ., ʉʦʢʦʣʦʚʘ ɽ.ʀ., ʑʘʧʦʚ ʗ.ʅ.), ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʨʝʜʳ ʦʙʫʯʝʥʠʷ (ɺ.ɸ. ʗʩʚʠʥʘ, ʇ. ɺ. ʉʪʝʧʘʥʦʚ) 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʦʣʠʢʫʣʴʪʫʨʥʦʤ ʩʦʮʠʫʤʝ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ï ʵʪʦ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʰʢʦʣʴʥʠʢ ʧʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʦ ʤʥʝʥʠʶ ʉ.ɺ. ɼʘʨʤʦʜʝʭʠʥʘ, ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʜʣʷ ʫʯʘʱʠʭʩʷ ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʦʪʨʝʙʥʦʩʪʝʡ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʘʩʪʫʱʠʤ ʢʨʫʛʦʤ ʫʚʣʝʯʝʥʠʡ ʠ ʚʦʟʨʘʩʪʘʶʱʠʤ ʞʝʣʘʥʠʝʤ ʧʦʟʥʘʚʘʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʦʡ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ. ʇʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʧʨʠʟʥʘʥʠʷ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʥʦʚʳʤʠ ʟʥʘʢʦʤʳʤʠ, 

ʚʦʟʥʠʢʘʝʪ ʦʱʫʱʝʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ ʩʠʣʘʭ; ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʧʦʜʦʙʣʝʥʠʠ ʩʝʙʷ ʜʨʫʛʠʤ 

ʣʠʯʥʦʩʪʷʤ, ʚ ʠʟʦʣʷʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʦʩʦʟʥʘʥʠʝ ʩʝʙʷ ʢʘʢ ʧʦʜʦʙʥʦʛʦ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʜʨʫʛʠʭ 

ʣʶʜʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʜʠʥʦʯʝʩʪʚʝ ʧʦʷʚʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʢʦʧʣʝʥʠʠ ʤʠʨʦʚʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʦʧʳʪʘ, ʚʦ ʚʪʦʨʫʶ ï ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʦʢʫʥʫʪʴʩʷ ʚ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʧʦʢʦʡ ʠ ʫʟʥʘʪʴ ʩʝʙʷ, ʚʳʨʘʙʦʪʘʪʴ ʯʫʚʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʜʦʩʪʠʞʝʥʠʷʭ ʚʳʟʚʘʥʘ ʞʝʣʘʥʠʝʤ ʜʦʩʪʠʯʴ ʫʩʧʝʰʥʦʩʪʠ ʚ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ, ʧʦ ʤʥʝʥʠʶ 

ʉ.ɺ. ɼʘʨʤʦʜʝʭʠʥʘ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ. ʇʨʠʯʝʤ ʚ 

ʩʨʝʜʦʪʦʯʠʝ ʚʩʝʭ ʪʝʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʪʘʚʠʪʩʷ "ʗ" ʰʢʦʣʴʥʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʪʴ ʧʦʥʷʪʳʤ ʩʦ ʩʪʦʨʦʥʳ 

ʦʢʨʫʞʘʶʱʠʭ. ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ [1]. 

ʆʧʨʝʜʝʣʝʥʠʝ "ʤʝʞʵʪʥʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ" ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ 

ʜʝʚʷʥʦʩʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʦʥʮʝʧʪʘ " ʤʝʞʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ". ɺ "ʉʪʨʘʪʝʛʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ", ʢʦʪʦʨʘʷ ʫʪʚʝʨʞʜʝʥʘ ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ 1666 ʦʪ 19 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ, [2, 3] ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʳ ʧʦʥʷʪʠʷ "ʥʘʮʠʦʥʘʣʴʥʦʝ" ʠ "ʵʪʥʠʯʝʩʢʦʝ", 

"ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʝ" ʠ "ʤʝʞʵʪʥʠʯʝʩʢʦʝ", ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʡ ʦʩʥʦʚʝ. ɺ 

"ʕʪʥʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ" ʚʩʪʨʝʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʦʥʷʪʠʝ: "ʤʝʞʵʪʥʠʯʝʩʢʦʝ ʦʙʱʝʥʠʝ ï ʵʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʥʜʠʚʠʜʳ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʦʙʱʥʦʩʪʝʡ". 

ɼʝʬʠʥʠʮʠʷ ʦʪʦʙʨʘʞʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʪʦʨʘʤʠ ʩʣʦʚʘʨʷ ʚʳʜʝʣʷʝʪʩʷ "ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ" ʢʘʢ 

ʚʟʘʠʤʦʦʙʤʝʥ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʥʘʨʦʜʥʦʩʪʝʡ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʥʪʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʨʘʟʤʳʰʣʝʥʠʷʤʠ, ʦʮʝʥʦʯʥʳʤʠ ʩʫʞʜʝʥʠʷʤʠ, ʦʱʫʱʝʥʠʷʤʠ, ʨʝʘʢʮʠʷʤʠ, 

ʧʦʟʠʮʠʷʤʠ). 

ʄʝʞʵʪʥʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ï ʵʪʦ ʠʥʪʝʨʘʢʮʠʷ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʘ ʫʨʦʚʥʝ 

ʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʦʩʦʟʥʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʵʪʥʦʢʫʣʴʪʫʨʥʫʶ 

ʠʜʝʥʪʠʯʥʦʩʪʴ. ʄʝʞʵʪʥʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʫʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ: ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʜʥʦʡ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʦʙʱʥʦʩʪʴʶ ʷʟʳʢʘ, ʩʘʤʦʩʦʟʥʘʥʠʷ, ʢʫʣʴʪʫʨʳ, 

ʦʙʨʘʟʘ ʞʠʟʥʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʦʪʠʧʘ ʠ ʪ.ʜ.; ʵʪʦ ʤʝʞʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
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ʵʪʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. ʄʝʞʵʪʥʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ: ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ 

(ʩʦʚʤʝʩʪʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʞʠʪʝʣʴʩʪʚʘ, ʩʦʩʝʜʩʪʚʦ ʚʳʥʫʞʜʘʶʪ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ); ʩʦʮʠʦʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ; ʩʦʚʤʝʩʪʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʪʩʪʘʠʚʘʥʠʠ ʩʝʙʷ, ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʚʦʝʡ 

ʵʪʥʦʢʫʣʴʪʫʨʳ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʠʟʥʘʥʠʠ; ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ [1]. 

ʕʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʷʢʫʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʋʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ, ʫʯʠʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ. 

ɽʩʣʠ ʫʯʝʥʠʢ ʧʦʣʫʯʘʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥ ʫʤʝʝʪ ʜʝʣʘʪʴ, ʫ ʥʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʠ 

ʞʝʣʘʥʠʝ ʫʯʠʪʴʩʷ.  

ʀʜʝʘʣ ʚʦʩʧʠʪʘʥʠʷ ʫ ʥʘʨʦʜʘ ʩʘʭʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤ ʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʆʥ 

ʩʦʚʝʨʰʝʥʝʥ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʦʚʥʦ ʜʝʚʷʪʴ ʢʨʠʪʝʨʠʝʚ: ʛʘʨʤʦʥʠʯʥʳʡ (ʯὯʣ ʪʫʨʫʢʪʘʘʭ), ʜʫʭʦʚʥʦ ʙʦʛʘʪʳʡ (ʫʜʴʫʦʨ 

ʪʳʳʥʳʥ ʠּכʵʨʠʤʤʠʪ), ʯʝʣʦʚʝʯʥʳʡ (ʢʠhʠʣʠʠ ʢʠhʠ), ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʳʡ (ʜʵʛʠʪʪʵʨ ʢʠhʠ), ʩʦʚʝʨʰʝʥʥʳʡ, 

ʮʝʣʦʩʪʥʳʡ (ʪʦʣʦʨʫ ʢʠhʠ), ʩʚʦʙʦʜʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ (ʂὯּװכʣ ɸʡʳʳ ʢʠhʠʪʵ).  

ʅʘʨʦʜʥʳʡ ʧʠʩʘʪʝʣʴ ʗʢʫʪʠʠ ɼ.ʂ. ʉʠʚʮʝʚ ï ʉʫʦʨʫʥ ʆʤʦʣʣʦʦʥ ʩʢʘʟʘʣ ʪʘʢʠʝ ʩʣʦʚʘ, ʢʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʧʘʤʷʪʥʠʢ ʚʝʣʠʢʦʤʫ ʧʠʩʘʪʝʣʶ ɸ.ɽ. ʂʫʣʘʢʦʚʩʢʦʤʫ: çʅʠ ʦʜʠʥ ʧʘʤʷʪʥʠʢ ʥʝ ʫʚʝʢʦʚʝʯʠʚʘʝʪ ʜʦʙʨʦʝ ʠʤʷ ʯʝʣʦʚʝʢʘ, 

ʝʩʣʠ ʤʦʣʦʜʝʞʴ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷʭè. ʕʪʦ ʟʥʘʯʠʪ ʫʯʝʥʠʢ ʥʝ ʧʨʦʩʪʦ ʜʦʣʞʝʥ ʟʥʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʘ ʝʱʝ ʦʥ ʜʦʣʞʝʥ ʧʨʦʥʠʢʥʫʪʴʩʷ ʠʜʝʝʡ ʘʚʪʦʨʘ, ʧʦʥʠʤʘʪʴ ʪʦ ʯʪʦ ʦʥ ʭʦʪʝʣ ʩʢʘʟʘʪʴ ʥʘ ʫʨʦʚʥʝ ʘʚʪʦʨʘ. 

ɸ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʫʯʝʥʠʢ ʜʦʩʪʠʛʥʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʩʪʘʥʝʪ ʥʝ ʦʙʴʝʢʪʦʤ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʘ ʨʘʚʥʦʧʨʘʚʥʳʤ ʩ 

ʫʯʠʪʝʣʝʤ ʫʯʘʩʪʥʠʢʦʤ ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʘ 

ʦʙʫʯʝʥʠʷ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʰʢʦʣʳ. ʇʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʪʴ 

ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʭ ʟʘʧʨʦʩʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʜʨʫʛʦʡ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʚʩʪʫʧʣʝʥʠʝ ʚ ʜʠʘʣʦʛ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʦʡ 

ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ, ʠʥʪʝʛʨʘʮʠʷ ʜʝʣʦʚʦʛʦ ʠ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʝʞʵʪʥʠʯʝʩʢʦʤ ʦʙʱʝʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʘʤ ʷʢʫʪʩʢʦʛʦ ʷʟʳʢʘ ʜʦʩʪʠʯʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. 
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ʊɽʍʅʆʃʆɻʀʗ ʊɽɸʊʈɸʃʔʅʆʁ ʇɽɼɸɻʆɻʀʂʀ  

ʅɸ ʋʈʆʂɸʍ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ ʂɸʂ ʉʈɽɼʉʊɺʆ  

ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʉʊʆʁʏʀɺʆʁ ʄʆʊʀɺɸʎʀʀ ʆɹʋʏɸʖʑʀʍʉʗ 
 

 
ʉ.ʅ. ʗʢʦʚʣʝʚʘ, ʫʯʠʪʝʣʴ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ 

ʄʆɹʋ ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 24 ʠʤ. ʉ.ʀ. ʂʣʠʤʘʢʦʚʘ (ʛ. ʗʢʫʪʩʢ), ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʪʝʘʪʨʘʣʴʥʘʷ ʧʝʜʘʛʦʛʠʢʘ, ʤʦʪʠʚʘʮʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʠʜʘʢʪʠʢʝ ʧʨʠʜʘʝʪʩʷ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʪ ʫʨʦʚʥʷ ʧʨʦʷʚʣʝʥʠʷ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʧʨʠʦʙʱʝʥʠʝ ʠʭ ʢ ʨʘʟʥʳʤ ʬʦʨʤʘʤ ʫʩʪʥʦʡ ʨʝʯʠ, ʩ ʪʝʤ ʯʪʦʙʳ 

ʨʝʙʷʪʘ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚʦʩʧʨʠʥʠʤʘʣʠ ʥʘ ʩʣʫʭ, ʨʘʟʛʦʚʘʨʠʚʘʣʠ, 

ʯʠʪʘʣʠ ʠ ʚʳʧʦʣʥʷʣʠ ʧʠʩʴʤʝʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʢʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʭ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ 

ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʀʤʝʶʪʩʷ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʨʦʢʠ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʚʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʥʦʡ ʧʘʤʷʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʫʞʝ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ, ʯʪʦ ʟʘ ʚʠʜʠʤʦʡ ʧʨʦʩʪʦʪʦʡ ʦʚʣʘʜʝʥʠʷ ʷʟʳʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʢʨʳʚʘʶʪʩʷ ʩʣʦʞʥʝʡʰʠʝ 

ʧʨʦʮʝʜʫʨʳ, ʩʪʨʦʷʱʠʝʩʷ ʥʝ ʥʘ ʧʦʜʨʘʞʘʥʠʠ, ʘ ʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. ʋʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʚʪʦʨʦʡ ʷʟʳʢ ʨʝʙʸʥʦʢ ʦʩʚʘʠʚʘʝʪ 

ʫʩʧʝʰʥʝʝ ʚʟʨʦʩʣʦʛʦ ʣʠʰʴ ʚ ʦʙʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʱʝʥʠʷ, ʧʨʠʯʸʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʫʯʝʙʥʦʡ ʠʛʨʳ [2]. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʚ ʫʩʣʦʚʠʷʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʠʥʦʷʟʳʯʥʦʡ ʩʨʝʜʳ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʢʘʢ ʜʣʷ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʇʦʵʪʦʤʫ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʪʚʦʨʯʝʩʢʠ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. ʋʯʝʙʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʨʘʠʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʥʝ ʧʨʦʩʪʦ ʠʥʪʝʨʝʩʥʦʡ ʠ ʤʦʪʠʚʘʮʠʦʥʥʦ 

ʥʘʩʳʱʝʥʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʣʘ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʣʘ ʩʚʦʝ ʚʣʠʷʥʠʝ ʚʦ 

ʚʥʝʢʣʘʩʩʥʦʝ ʚʨʝʤʷ [1]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʝʜʘʛʦʛʦʚ-ʧʨʘʢʪʠʢʦʚ ʠ ʫʯʝʥʳʭ-ʪʝʦʨʝʪʠʢʦʚ (ɹʘʙʘʝʚʘ ʖ.ɼ., ɼʨʫʞʠʥʠʥ ɺ.ʅ., ʀʣʴʷʩʦʚ 

ʀ.ʀ.), ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʦʩʦʟʥʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʚʘʞʥʝʡʰʠʝ ʩʪʦʨʦʥʳ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʢʨʝʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʝʤʳ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ 

ʧʨʠʭʦʜʷʪ ʥʘ ʚʳʨʫʯʢʫ ʫʯʠʪʝʣʶ, ʚ ʜʝʣʝ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʟʠʪʠʚʥʦʡ ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ [4]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʥʘ ʫʨʦʢʘʭ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʘʢʪʫʘʣʴʥʦ ʠ ʚʦʩʪʨʝʙʦʚʘʥʦ, ʪʘʢ 

ʢʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:    

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ;   
ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʝʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ;   
ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

(ʵʢʩʧʨʝʩʩʠʷ ʤʳʩʣʝʡ, ʦʱʫʱʝʥʠʡ, ʧʝʨʝʞʠʚʘʥʠʡ, ʥʘʩʪʨʦʝʥʠʡ, ʥʘʤʝʨʝʥʠʡ) ʚ ʦʙʩʪʘʥʦʚʢʝ, ʙʣʠʟʢʦʡ ʢ ʦʙʩʪʘʥʦʚʢʘʤ 

ʥʘʩʪʦʷʱʝʛʦ ʠʥʦʷʟʳʯʥʦʛʦ ʦʙʱʝʥʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʩʠʪʫʘʮʠʡ [3]. 
ʂ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʝ ʦʪʥʦʩʠʪʩʷ ʠʥʪʝʛʨʘʣʴʥʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʠʤʧʨʦʚʠʟʘʮʠʠ ʠ ʨʝʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʫʩʣʦʚʠʷʭ, ʚ 

ʩʦʚʤʝʩʪʥʦʤ ʢʦʣʣʝʢʪʠʚʥʦ-ʪʚʦʨʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʦʚ, ʩʦʜʝʡʩʪʚʫʶʱʘʷ ʦʩʤʳʩʣʝʥʠʶ ʬʝʥʦʤʝʥʦʚ 

ʤʠʨʦʟʜʘʥʠʷ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʞʠʚʘʥʠʷ ʚ ʦʙʨʘʟʳ, ʬʦʨʤʠʨʫʶʱʘʷ ʮʝʣʦʩʪʥʳʝ ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʣʠʯʥʦʩʪʠ, ʝʝ ʤʝʩʪʝ ʚ ʩʦʮʠʫʤʝ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦ ʯʫʚʩʪʚʘʭ ʠ 

ʧʝʨʝʞʠʚʘʥʠʷʭ, ʤʦʨʘʣʴʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʷʭ [1]. 
ɺ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ, ʢʘʢ ʠ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʡ ʤʦʪʠʚʘʮʠʠ ʫ ʫʯʝʥʠʢʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ, ʚʳʟʚʘʪʴ 

ʞʝʣʘʥʠʝ ʨʘʟʛʦʚʘʨʠʚʘʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ 

ʩʪʠʤʫʣʠʨʫʶʱʫʶ, ʚʳʟʳʚʘʶʱʫʶ ʫ ʫʯʝʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʘʤʦʚʳʨʘʞʝʥʠʷ, ʧʨʠʦʙʱʝʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʮʝʣʝʚʦʛʦ 

ʷʟʳʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ. ʀʩʧʦʣʴʟʫʷ ʪʝʘʪʨʘʣʠʟʘʮʠʶ, ʧʝʜʘʛʦʛ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʪʴʩʷ 

ʨʘʟʚʠʪʠʝʤ ʫʩʪʥʦʡ ʨʝʯʠ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʂʘʢ ʠ ʚʩʝ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ:   
ï ʤʦʪʠʚʘʮʠʦʥʥʦ-ʦʙʨʘʟʥʫʶ (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʢʘʟʘʪʴ ʩʚʦʶ ʤʳʩʣʴ)   
ï ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʘʷ (ʧʦʩʪʨʦʝʥʠʝ ʤʳʩʣʝʦʙʨʘʟʘ)   
ï ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ (ʧʨʦʛʦʚʘʨʠʚʘʥʠʝ, ʦʬʦʨʤʣʝʥʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʚʦ ʚʥʝʰʥʝʤ ʧʣʘʥʝ) [3]. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʝʤ ʦʙʟʦʨ ʪʝʘʪʨʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʘ 

ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ. 
ʋʨʦʢʠ ï ʩʧʝʢʪʘʢʣʠ ʷ ʧʨʦʚʦʞʫ ʧʦ ʪʝʤʘʤ: çɺ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʝʯʝʙʥʠʮʝè, çɺ ʟʦʦʧʘʨʢʝè, çʄʦʡ ʣʶʙʠʤʳʡ 

ʩʢʘʟʦʯʥʳʡ ʛʝʨʦʡè, çʇʨʘʟʜʥʠʢ ʘʣʬʘʚʠʪʘè, çʇʫʪʝʰʝʩʪʚʠʝ ʩ ʄʵʨʠ ʇʦʧʧʠʥʩè ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʝʙʥʠʢʠ 

çSpotlightè ʚʩʝʭ ʫʨʦʚʥʝʡ ʠʤʝʶʪ ʜʣʷ ʧʨʦʯʪʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʡ ʪʝʘʪʨʘʣʠʟʘʮʠʠ ʩʢʘʟʢʠ çʀʛʨʫʰʝʯʥʳʡ ʩʦʣʜʘʪʠʢè, 

çɻʦʨʦʜʩʢʘʷ ʤʳʰʴ ʠ ʩʝʣʴʩʢʘʷ ʤʳʰʢʘè, çɿʣʘʪʦʚʣʘʩʢʘ ʠ ʪʨʠ ʤʝʜʚʝʜʷè ʠ ʜʨʫʛʠʝ. ɼʝʪʠ, ʠʛʨʘʷ ʚ ʪʝʘʪʨ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʩʚʦʙʦʜʥʦ ʬʘʥʪʘʟʠʨʫʶʪ, ʥʘʭʦʜʷʪ ʚʳʭʦʜ ʠʟ ʩʠʪʫʘʮʠʠ.  

 
ʉ 2019 ʛʦʜʘ ʤʳ ʨʝʘʣʠʟʫʝʤ ʥʘʰ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʩ ʉɺʌʋ ï ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʢʦʥʢʫʨʩ 

ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʩʪʘʥʦʚʦʢ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ñThe world of the theatreò. ʇʝʨʚʳʡ ʢʦʥʢʫʨʩ ʧʨʦʰʸʣ ʚ ʦʯʥʦ-

ʟʘʦʯʥʦʤ ʬʦʨʤʘʪʝ ʚ ʜʝʢʘʙʨʝ 2019 ʛʦʜʘ, ʢʦʤʘʥʜʳ ʠʟ ʛʦʨʦʜʩʢʠʭ ʰʢʦʣ ʧʨʠʝʭʘʣʠ ʚ ʥʘʰʫ ʰʢʦʣʫ ʩ ʨʝʢʚʠʟʠʪʘʤʠ, 

ʜʝʢʦʨʘʮʠʷʤʠ, ʪʝʘʪʨʘʣʴʥʳʤʠ ʧʦʩʪʘʥʦʚʢʘʤʠ. ʇʦʣʫʯʠʣʩʷ ʚʝʣʠʢʦʣʝʧʥʳʡ ʧʨʘʟʜʥʠʢ, ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʧʦʣʫʯʠʣʠ 

ʧʨʠʟʦʚʳʝ ʤʝʩʪʘ (ʜʠʧʣʦʤʳ). ʆʪʜʘʣʸʥʥʳʝ ʰʢʦʣʳ ʧʨʠʩʣʘʣʠ ʩʚʦʠ ʚʠʜʝʦʨʦʣʠʢʠ ʠ ʦʮʝʥʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ. ʉ 2020 

ʛʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʥʢʫʨʩ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ. ʆʪʨʘʜʥʦ, ʯʪʦ ʩ ʧʝʨʚʦʛʦ ʛʦʜʘ ʠ 

ʝʞʝʛʦʜʥʦ ʫʯʘʩʪʚʫʶʪ ʰʢʦʣʳ ʠʟ ʪʘʢʠʭ ʫʣʫʩʦʚ ʢʘʢ: ʊʦʤʧʦʥʩʢʠʡ, ʆʣʸʢʤʠʥʩʢʠʡ, ʋʩʪʴ-ʗʥʩʢʠʡ, ʂʦʙʷʡʩʢʠʡ, 

ʊʘʪʪʠʥʩʢʠʡ, ʏʫʨʘʧʯʠʥʩʢʠʡ, ʄʝʛʠʥʦ-ʂʘʥʛʘʣʘʩʩʢʠʡ, ʉʫʥʪʘʨʩʢʠʡ, ɸʤʛʠʥʩʢʠʡ ʫʣʫʩʳ.  ɺ ʵʪʦʤ ʛʦʜʫ 

ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʆʡʤʷʢʦʥʩʢʠʡ, ɺʠʣʶʡʩʢʠʡ, ɹʫʣʫʥʩʢʠʡ ʫʣʫʩʳ. ʆʩʦʙʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪ ʏʫʨʘʧʯʠʥʩʢʠʡ 

ʫʣʫʩ.   

ʇʨʠʝʤʳ ʪʝʘʪʨʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʜʝʷʪʝʣʴʥʦʩʪʥʳʤ ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʫʯʠʪʝʣʝʤ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʩʠʪʫʘʮʠʡ: ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʚ ʧʨʝʜʤʝʪ ʫʨʦʢʘ, ʧʦʚʳʰʘʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʢ ʦʚʣʘʜʝʥʠʶ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʢʨʝʘʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʫʯʝʥʠʢʦʚ. 
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ʈɽʎɽʅɿʀʗ ʅɸ ʄʆʅʆɻʈɸʌʀʖ çʐɽʁʅʓɽ ɹʆʃɽɺʓɽ ʉʀʅɼʈʆʄʓè  

ʇʆɼ ʈɽɼɸʂʎʀɽʁ ʇʈʆʌɽʉʉʆʈɸ ʖ.ʆ. ʅʆɺʀʂʆɺɸ* 
 

 
ɸ.ʌ. ɹʝʣʷʝʚ, ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʚʨʘʯ ʈʦʩʩʠʠ,  

ʧʨʦʬʝʩʩʦʨ ʀʥʩʪʠʪʫʪʘ ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʚʨʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʌɻɹʆʋ ɺʇʆ çʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 

ʜʠʨʝʢʪʦʨ ʇʨʠʤʦʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʚʝʨʪʝʙʨʦʥʝʚʨʦʣʦʛʠʠ ʠ ʤʘʥʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, (ɺʣʘʜʠʚʦʩʪʦʢ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʤʦʥʦʛʨʘʬʠʶ çʐʝʡʥʳʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳè 

ʢʦʣʣʝʢʪʠʚʘ ʘʚʪʦʨʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬʝʩʩʦʨʘ ʖʨʠʷ ʅʦʚʠʢʦʚʘ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʢʨʘʪʢʦ ʦʧʠʩʳʚʘʝʪ ʮʝʥʥʦʩʪʴ 

ʠ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ, ʫʢʘʟʳʚʘʝʪ ʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʛʨʘʬʠʷ, ʤʝʜʠʮʠʥʘ, ʰʝʡʥʳʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳ. 

 

ʇʝʨʝʜʦ ʤʥʦʡ ʣʝʞʠʪ ʤʦʥʦʛʨʘʬʠʷ çʐʝʡʥʳʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳè ʢʦʣʣʝʢʪʠʚʘ ʘʚʪʦʨʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʧʨʦʬʝʩʩʦʨʘ ʖʨʠʷ ʅʦʚʠʢʦʚʘ. ʅʝ ʩʢʨʦʶ, ʷ ʧʨʦʯʠʪʘʣ ʝʝ ʚ ʨʫʢʦʧʠʩʠ ʠ ʦʥʘ ʧʨʠʚʣʝʢʣʘ ʤʦʝ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʪʝʤʳ, ʥʦ ʠ ʰʠʨʦʢʠʤ ʦʭʚʘʪʦʤ ʚʩʝʭ ʚʦʧʨʦʩʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʴʶ ʚ ʰʝʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴ ʚ ʦʙʣʘʩʪʠ ʰʝʠ ʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʷʚʣʷʝʪʩʷ ʥʝʚʝʨʦʷʪʥʦ ʘʢʪʫʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʚ ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʥʝʚʨʦʣʦʛʦʚ, ʦʨʪʦʧʝʜʦʚ, ʦʩʪʝʦʧʘʪʦʚ, 

ʤʘʥʫʘʣʴʥʳʭ ʪʝʨʘʧʝʚʪʦʚ ʠ ʜʨʫʛʠʭ. ʕʪʦʡ ʧʨʦʙʣʝʤʝ ʧʦʩʚʷʱʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʘʪʦʛʝʥʝʟʘ, ʢʣʠʥʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʚ ʰʝʝ. 

ɺ ʯʝʤ ʞʝ ʜʦʩʪʦʠʥʩʪʚʦ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʷ, ʢʘʢʦʝ ʤʝʩʪʦ ʦʥʘ ʟʘʡʤʝʪ ʚ ʨʷʜʫ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ?  

ʆʩʦʙʘʷ ʮʝʥʥʦʩʪʴ ʤʦʥʦʛʨʘʬʠʠ çʐʝʡʥʳʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳè ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬʝʩʩʦʨʘ ʖʨʠʷ 

ʅʦʚʠʢʦʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʩʦʙʨʘʥʳ ʚʦʝʜʠʥʦ ʠ ʣʘʢʦʥʠʯʥʦ, ʥʦ ʦʩʥʦʚʘʪʝʣʴʥʦ ʦʩʚʝʱʝʥʳ 

ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦ ʧʨʠʯʠʥʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ.  

ɼʣʷ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ʚʨʘʯʘ ʢʥʠʛʘ ʙʫʜʝʪ ʦʯʝʥʴ ʠʥʬʦʨʤʘʪʠʚʥʘ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ, ʚʝʜʴ ʚ ʥʝʡ ʦʥ ʥʘʡʜʝʪ 

ʦʪʚʝʪʳ ʥʘ ʧʦʯʪʠ ʚʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʴʶ ʚ ʰʝʝ. ʆʙʩʪʦʷʪʝʣʴʥʦ ʜʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ 

ʩʠʥʜʨʦʤʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʙʦʣʝʟʥʝʡ (ʄʂɹ-10), ʘ ʪʘʢʞʝ (ʯʪʦ 

ʦʯʝʥʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦ), ʩ ʛʨʷʜʫʱʝʡ ʄʂɹ-11. ʇʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ 

ʩʠʥʜʨʦʤʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʚʨʘʯʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʟʥʘʯʝʥʠʶ ʘʜʝʢʚʘʪʥʦʡ ʠ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʘʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʙʦʣʠ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʧʣʝʯʝʚʦʤ ʧʦʷʩʝ ʩ ʧʦʟʠʮʠʠ ʧʝʨʚʠʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʜʝʬʝʢʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʦʢʦʤʦʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʠʛʨʘʶʱʝʡ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʧʘʪʦʧʣʘʩʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʷ.  

ʉ ʙʦʣʴʰʠʤ ʟʥʘʥʠʝʤ ʠ ʢʣʠʥʠʯʝʩʢʠ ʥʘʧʨʘʚʣʝʥʥʦ ʘʚʪʦʨʳ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪ ʢʣʠʥʠʢʫ ʠ ʜʠʘʛʥʦʩʪʠʢʫ 

ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ, ʩʠʥʜʨʦʤʦʚ ʮʝʨʚʠʢʦ-ʢʨʘʥʠʘʣʴʥʦʡ ʟʦʥʳ ʠ ʚʝʨʭʥʝʛʦ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ. ʉʪʦʣʴ 

ʦʙʰʠʨʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʠʟʣʦʞʝʥʥʳʡ ʩ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʟʠʮʠʡ ʧʦʩʠʥʜʨʦʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʧʦʥʷʪʠʝ ʦ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʰʝʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʥʘ ʛʦʣʦʚʫ, ʚʝʨʭʥʠʝ 

ʢʦʥʝʯʥʦʩʪʠ, ʛʨʫʜʥʫʶ ʢʣʝʪʢʫ ʠ ʚʠʩʮʝʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ. ɺʩʝʦʙʲʝʤʣʶʱʝ ʦʧʠʩʘʥʘ  (ʩ ʧʦʟʠʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʤʝʜʠʮʠʥʳ) ʜʠʘʛʥʦʩʪʠʢʘ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʩ ʧʦʜʨʦʙʥʳʤ ʠʟʣʦʞʝʥʠʝʤ ʩʭʝʤʳ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʡʨʦʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʪʝʨʤʦʛʨʘʬʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʠʜʝʪʴ ʤʠʦʬʘʩʮʠʘʣʴʥʳʝ ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʇʨʠʚʝʜʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʣʣʶʩʪʨʘʮʠʡ ʚ ʚʠʜʝ ʩʭʝʤ ʠ 

ʪʦʤʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʪʝʙʨʘʣʴʥʳʭ ʠ 

ʵʢʩʪʨʘʚʝʨʪʝʙʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʘʥʫʘʣʴʥʦʤʫ ʤʳʰʝʯʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʤ ʢʘʢ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ 

ʩʠʩʪʝʤʫ, ʦʙʣʘʜʘʶʱʫʶ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ.  
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ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʣʝʯʝʥʠʶ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ. ʋʥʠʢʘʣʴʥʳʡ ʩʦʩʪʘʚ ʘʚʪʦʨʦʚ 

ʤʦʥʦʛʨʘʬʠʠ, ʷʚʣʷʶʱʠʭʩʷ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʙʦʣʝʚʳʭ 

ʩʠʥʜʨʦʤʦʚ, ʧʦʟʚʦʣʠʣ ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʣʝʯʘʱʠʭ ʚʨʘʯʝʡ. ɺ ʵʪʦʡ 

ʛʣʘʚʝ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ ʚʨʘʯʘʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ʉ ʛʣʫʙʦʢʠʤ ʟʥʘʥʠʝʤ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʠ ʧʦʜʨʦʙʥʦ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʦʩʪʝʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ. ɼʦʩʪʫʧʥʦ ʜʘʥʳ ʧʦʢʘʟʘʥʠʷ ʜʣʷ 

ʠʛʣʦʪʝʨʘʧʠʠ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʜʨʦʙʥʦ ʦʩʚʝʱʝʥ ʢʦʤʧʣʝʢʩ 

ʬʠʟʠʦʙʘʣʴʥʝʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʰʝʩʪʴ ʵʪʘʧʦʚ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʜʣʷ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʨʘʯʘʤʠ. ʋʜʘʯʥʦ ʦʧʠʩʘʥʘ ʨʦʣʴ ɺʦʡʪʘ-

ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʰʝʡʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʤʦʥʦʛʨʘʬʠʠ ʤʝʪʦʜʳ 

ʣʝʯʝʥʠʷ  ʥʝʩʫʪ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʦʩʪʫʣʠʨʦʚʘʥʦ, ʯʪʦ ʧʨʠʥʮʠʧʳ ʪʝʨʘʧʠʠ ʜʦʣʞʥʳ 

ʟʘʢʣʶʯʘʶʪʴʩʷ ʚ ʠʩʢʣʶʯʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʘʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʱʘʜʷʱʝʤ ʭʘʨʘʢʪʝʨʝ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ ʦʭʚʘʪʫ ʤʘʪʝʨʠʘʣʘ, ʣʦʛʠʯʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʛʣʫʙʦʢʦʤʫ 

ʦʧʠʩʘʥʠʶ ʣʝʯʝʙʥʳʭ ʤʝʪʦʜʠʢ, ʤʦʥʦʛʨʘʬʠʷ ʷʚʠʪʩʷ ʥʘʩʪʦʣʴʥʦʡ ʢʥʠʛʦʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʨʘʯʫ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʤʦʥʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʦʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ʈʘʟʥʦʩʪʦʨʦʥʥʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ ʣʝʯʝʥʠʷ ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʰʝʠ ʟʘʠʥʪʝʨʝʩʫʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʚʨʦʣʦʛʦʚ, ʦʨʪʦʧʝʜʦʚ, ʦʩʪʝʦʧʘʪʦʚ, ʚʨʘʯʝʡ ʬʠʟʠʯʝʩʢʦʡ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʤʘʥʫʘʣʴʥʳʭ ʪʝʨʘʧʝʚʪʦʚ, ʬʠʟʠʦ- ʠ ʨʝʬʣʝʢʩʦʪʝʨʘʧʝʚʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʃʌʂ ʠ ʧʨʠʢʣʘʜʥʦʡ ʢʠʥʝʟʠʦʣʦʛʠʠ. 

ʅʝ ʤʦʛʫ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʜʥʫ ʜʝʪʘʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʣʷ ʤʝʥʷ ʟʥʘʯʠʤʦʡ. ʉʝʡʯʘʩ 

ʧʫʙʣʠʢʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʥʠʛ ʠ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʟʘ ʣʠʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʨʘʤʠ, ʢʘʢʦʚ ʠʭ 

ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʳʪ, ʚʨʘʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʛʜʝ ʫʯʠʣʠʩʴ, ʢʘʢ ʧʦʚʳʰʘʣʠ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʢʘʢʠʭ ʢʦʥʮʝʧʮʠʡ 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ. ʀʟ ʵʪʦʛʦ ʨʦʞʜʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʢʥʠʛʝ ʠ ʜʦʚʝʨʠʝ ʢ ʘʚʪʦʨʘʤ. ʈʷʜ ʘʚʪʦʨʦʚ (ʖ. ʅʦʚʠʢʦʚ, ʀ. 

ʃʠʪʚʠʥʦʚ, ʀ. ʂʫʪʫʟʦʚ) ʤʥʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ, ʩ ʨʘʙʦʪʘʤʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷ ʤʝʥʝʝ ʟʥʘʢʦʤ. ɾʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʚ ʩʣʝʜʫʶʱʝʤ ʠʟʜʘʥʠʠ (ʘ ʦʥʦ ʙʫʜʝʪ ʦʙʷʟʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʤʦʥʦʛʨʘʬʠʷ ʷʚʥʦ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʥʘʫʢʘ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʪʨʝʙʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʶʤʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʬʦʪʦʛʨʘʬʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʦʛʨʘʬʠʷ çʐʝʡʥʳʝ ʙʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳè ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬ. ʖʨʠʷ ʅʦʚʠʢʦʚʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤ ʢʣʠʥʠʯʝʩʢʦʤ ʦʧʳʪʝ ʘʚʪʦʨʦʚ ʠ ʜʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʙʝʟʫʩʣʦʚʥʦ ʷʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ ʩʠʩʪʝʤʫ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʯʝʡ ʠ ʟʘʡʤʝʪ ʩʚʦʝ ʚʠʜʥʦʝ 

ʤʝʩʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɻʣʘʚʥʳʡ ʚʥʝʰʪʘʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʦ ʦʩʪʝʦʧʘʪʠʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʧʦ ɼʘʣʴʥʝʤʫ ɺʦʩʪʦʢʫ, ʜʠʨʝʢʪʦʨ ʇʨʠʤʦʨʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʚʝʨʪʝʙʨʦʥʝʚʨʦʣʦʛʠʠ ʠ ʤʘʥʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʧʨʦʬʝʩʩʦʨ ʀʥʩʪʠʪʫʪʘ ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʚʨʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʊɻʄʋ, ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ 

ʇʨʦʬʠʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʦ ʦʩʪʝʦʧʘʪʠʠ, ʯʣʝʥ ʇʨʦʬʠʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʦʩʪʝʦʧʘʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʯʣʝʥ ʇʨʘʚʣʝʥʠʷ ʉʦʶʟʘ 

ʨʝʘʙʠʣʠʪʦʣʦʛʦʚ ʈʦʩʩʠʠ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʘʥʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʟʘʩʣʫʞʝʥʥʳʡ ʚʨʘʯ 

ʈʦʩʩʠʠ, ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ  ɸʥʘʪʦʣʠʡ ɹʝʣʷʝʚ. 
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ʉʀʅʊɽɿ ʀ ɹʀʆʃʆɻʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ  

ʇʈʆʀɿɺʆɼʅʓʍ ʀʄʀɼɸɿʆ[2,1,d][1,3,4] ʊʀɸɼʀɸɿʆʃɸ 

ʌʀʃʀɸʃɸ ʅɽɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʋʏʈɽɾɼɽʅʀʗ  

çʄɽɼʀʂʆ-ʉʆʎʀɸʃʔʅʆɻʆ ʂʆʃʃɽɼɾɸ ʛ. ʃɽɺɸʂɸʅʊ ɺ ʛ. ʅʋʈɽʂɽè 
 

 
ʐ.ʉ. ʐʘʨʠʧʦʚ

1
, ʍ.ʉ. ʕʤʦʤʦʚ

2
, ʄ.ʀ. ʄʠʨʟʦʝʚ

3 

1 
ʜʦʢʪʦʨʘʥʪ PhD, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ, 

2 
ʜʠʨʝʢʪʦʨ, 

3 
ʟʘʤ. ʜʠʨʝʢʪʦʨʘ 

ʌʠʣʠʘʣ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ  

çʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʡ ʢʦʣʣʝʜʞ ʛ. ʃʝʚʘʢʘʥʪ ʚ ʛ. ʅʫʨʝʢʝè, ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʥʪʝʟ 2-ʬʝʥʠʣ-5ʅ-6-ʧ-ʪʦʣʠʣʠʤʠʜʘʟʦ[2,1,b][1,3,4]ʪʠʘʜʠʘʟʦʣʘ ʥʘ 

ʦʩʥʦʚʝ ʨʝʘʢʮʠʠ ʮʠʢʣʦʜʝʛʠʜʨʦʚʨʘʱʝʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʬʝʥʠʣ-5ʅ-6. 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥ -ʧ-ʪʦʣʠʣʠʤʠʜʘʟʦ[2,1,b][1,3,4]ʪʠʘʜʠʘʟʦʣ. ʀʟʫʯʝʥʘ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʨʦʙʦʚ ʠ ʙʘʢʪʝʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 5-ʬʝʥʠʣ-1,3,4-ʪʠʘʜʠʘʟʦʣ-2-ʘʤʠʥ, 2-ʙʨʦʤʦ-1-(ʧ-ʪʦʣʠʣ)ʝʪʘʥʦ-1-oʥ, 2-ʬʝʥʠʣ-6-(ʧ-

ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ, N-ʤʝʪʠʣ-N-((2-ʬʝʥʠʣ-6-(ʧ-ʪʦʠʣ) ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ-5-

ʠʣ)ʤʝʪʠʣ)ʝʪʘʥʘʤʠʥ. 

 

ɸʙʩʪʨʘʢʪ: ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ-ʭʠʤʠʢʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʷʭ, ʧʦʣʫʯʘʝʤʳʭ ʧʫʪʝʤ ʩʠʥʪʝʟʘ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ ï ʵʪʦ ʦʙʣʘʩʪʴ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ 

ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ï ʵʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʭʠʤʠʠ-ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʉʨʝʜʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʨʦʠʟʚʦʜʥʳʝ 

ʠʤʠʜʘʟʦ[2,1,d][1,3,4]ʪʠʘʜʠʘʟʦʣʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʠʟʚʦʜʥʳʝ 

ʠʤʠʜʘʟʦ[2,1,d][1,3,4]ʪʠʘʜʠʘʟʦʣʘ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ, ʙʠʦʣʦʛʠʠ, ʚʝʪʝʨʠʥʘʨʠʠ ʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʘʢʞʝ, ʧʨʦʠʟʚʦʜʥʳʝ ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʴʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʚʳʩʦʢʠʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ, ʪʫʙʝʨʢʫʣʝʟʥʳʭ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʉʠʥʪʝʟ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʤʠʜʘʟʦ[2,1,d][1,3,4]ʪʠʘʜʠʘʟʦʣʘ ʧʦʟʚʦʣʠʣ ʫʯʝʥʳʤ ʚ ʦʙʣʘʩʪʠ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʧʦʣʫʯʠʪʴ ʨʷʜ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

[2]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʉʠʥʪʝʟ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʳʭ 

ʠʤʠʜʘʟʦ[2,1,d][1,3,4]ʪʠʘʜʠʘʟʦʣʘ. 

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 5-ʬʝʥʠʣ-1,3,4-ʪʠʘʜʠʘʟʦʣ-2-ʘʤʠʥʘ ʩ 2-ʙʨʦʤ-1- 

(ʧ-ʪʦʣʠʣ)ʵʪʘʥ-1-ʦʥʦʤ ʚ ʩʨʝʜʝ ʩʧʠʨʪʘ ʙʫʪʘʥʦʣ-1 ʠ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 2-ʬʝʥʠʣ-6-(ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ (1).  

ʈʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʭʝʤʝ-1. 
 

ʉʭʝʤʘ-1 

 
 

ʉʦʝʜʠʥʝʥʠʝ (1) ʧʦʣʫʯʝʥʦ ʚ ʚʠʜʝ ʙʝʣʳʭ ʠʛʦʣʴʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʠ ʭʦʨʦʰʦ 

ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 

ʇʨʦʜʦʣʞʝʥʠʝʤ ʥʘʰʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʢ ʩʦʝʜʠʥʝʥʠʶ (1) ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, 

ʧʦʚʳʰʘʶʱʠʭ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʈʝʘʢʮʠʷ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʠ ʄʘʥʥʠʭʘ, ʧʦʚʳʰʘʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ ʟʘʱʠʪʥʳʭ ʛʨʫʧʧ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʠ ʄʘʥʥʠʭʘ ʚ ʢʦʣʴʮʦ ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʘ ʧʦʚʳʰʘʝʪ ʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [6]. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʦʙʨʘʟʫʝʪʩʷ ʠʤʠʥʦʚʘʷ ʩʦʣʴ, ʢʦʪʦʨʘʷ 

ʨʝʘʛʠʨʫʝʪ ʩ ʩʦʝʜʠʥʝʥʠʝʤ (1) ʚ ʩʨʝʜʝ ʩʧʠʨʪʘ ʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʦʝ ʚʝʱʝʩʪʚʦ N-ʤʝʪʠʣ-N-((2-ʬʝʥʠʣ-

6- (ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ-5-ʠʣ) ʤʝʪʠʣ)ʵʪʘʥʘʤʠʥ ʩʦʝʜʠʥʝʥʠʝ 2. 

                                                           
É ʐʘʨʠʧʦʚ ʐ.ʉ., ʕʤʦʤʦʚ ʍ.ʉ., ʄʠʨʟʦʝʚ ʄ.ʀ. / Sharipov Sh.S., Emomov Kh.S., Mirzoev M.I., 2023 
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ʄʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʭʝʤʝ-2. 

 

ʉʭʝʤʘ-2. 

 
 

ʇʦʣʫʯʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (2) ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʬʦʨʤʫ ʭʣʦʧʢʦʧʦʜʦʙʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʦʯʝʥʴ 

ʫʤʝʨʝʥʥʦ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ, ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʧʠʨʪ, ʙʫʪʘʥʦʣ, 

ʠʟʦʧʨʦʧʘʥʦʣ, ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʜʠʦʢʩʘʥ, ɼʄʌʆ ʠ ɼʄʉʆ. 

ʇʨʦʠʟʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 1-2 ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʘʤʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʘʥʘʣʠʟʘ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʘ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʚʩʝ ʚʘʣʝʥʪʥʳʝ ʣʠʥʠʠ 

ʠʤʠʜʘʟʦ[2,1,d][1,3,4]ʪʠʘʜʠʘʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ ʚ ʨʘʟʥʳʭ ʚʘʣʝʥʪʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʆʜʥʠʤ ʠʟ ʘʥʘʣʠʟʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʝʥʪʥʳʭ ʣʠʥʠʡ ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʀʂ-ʩʧʝʢʪʨʘ ʠ ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ [4]. 

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ 1 ʠʤʝʝʪ ʚʘʣʝʥʪʥʳʝ ʣʠʥʠʠ ʚ ʦʙʣʘʩʪʷʭ 1680, 1560, 1434 ʠ 678 ʩʤ
-1
 ʜʣʷ C=N, C=N, C=C,  

C-S-C ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ. 

ɺ ʀʂ ï ʩʧʝʢʪʨʝ ʩʦʝʜʠʥʝʥʠʝ 2 ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʣʠʥʠʡ ʧʨʠ 1580, 1456, 1424 ʠ 664 ʩʤ
-1
 ʜʣʷ 

C=N, C=N, C=C, C-S-C ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ. ʊʘʢʞʝ ʠʟʤʝʥʝʥʠʝ 5-ʛʦ ʧʦʣʦʞʝʥʠʝ ʢʦʣʴʮʘ, ʢʦʪʦʨʦʝ 

ʧʦʢʘʟʳʚʘʝʪ ʧʦʥʠʞʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʣʠʥʠʡ ʚ ʨʘʡʦʥʝ 1424 ʩʤ
-1
 ʛʨʫʧʧʳ ʉʅ2 ʠ 1034 ʩʤ

-1
 ʛʨʫʧʧʳ N-R ʨʘʜʠʢʘʣʦʚ. 

ʇʨʦʠʟʚʦʜʥʳʝ ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʠʢʨʦʙʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʪʫʙʝʨʢʫʣʝʟʘ [1, 3, 5]. 

ʇʨʦʜʦʣʞʝʥʠʝʤ ʥʘʰʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ 

ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʠʟʤʝʥʥʦ ʧʨʦʷʚʣʷʣʠ ʚʳʩʦʢʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

 

ʊʘʙʣʠʮʘ 1 

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʪʝʩʪ̂Holemethod̃  
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ɸʤʧʠʮʠʣʣʠʥ 

ʥʘʪʨʠʷ 

10 5 14   17  

ɸʤʧʠʮʠʣʣʠʥ 

ʥʘʪʨʠʷ 

1 5  19   18 

ɸʤʬʦʪʝʨʠʮʠʥ B 5 20   15   

1 50 20 10 15 15 20 10 

2 50 20 35 50 40 30 35 

 

ʉʦʝʜʠʥʝʥʠʷ (1-2) ʠʟʫʯʘʣʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩ ʧʦʤʦʱʴʶ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʧʨʦʠʟʚʦʜʥʳʭ ʠʤʠʜʘʟʦʪʠʘʜʠʘʟʦʣʘ ʩ ʮʝʣʝʚʳʤ ʙʝʣʢʦʤ CmaA1. ʀʟ ʦʙʦʠʭ ʚʝʱʝʩʪʚ 

ʩʦʝʜʠʥʝʥʠʝ 2 ʧʦʢʘʟʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʝʤ ʩʦʝʜʠʥʝʥʠʝ 1. 
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ʊʘʙʣʠʮʘ 2 

ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʟʥʘʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ  

ʧʨʦʠʟʚʦʜʥʳʭ ʪʠʘʜʠʘʟʦʣʘ ʩ ʮʝʣʝʚʳʤ ʙʝʣʢʦʤ CmaA1 

ɺʝʱʝʩʪʚʦ ʅʘʟʚʘʥʠʝ (ʖʇɸʂ) ɿʥʘʯʝʥʠʝ ʜʦʢʠʥʛʘ, 

ʢʢʘʣ/ʤʦʣʴ 

1 2-ʬʝʥʠʣ-6-(ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ -5.7 

2 N-ʤʝʪʠʣ-N-((2-ʬʝʥʠʣ-6- (ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-

b][1,3,4]ʪʠʘʜʠʘʟʦʣ-5-ʠʣ) ʤʝʪʠʣ)ʵʪʘʥʘʤʠʥ 
-9.7 

ʇʦʟʠʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʪʠʦʘʮʝʪʘʟʦʥ -7.3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʚʫʭ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ -5,7 ʜʦ  

-9,7 ʢʢʘʣ/ʤʦʣʴ, ʯʪʦ ʙʦʣʴʰʝ ʯʝʤ ʧʨʝʧʘʨʘʪ ʩʨʘʚʥʝʥʠʷ -7,3 ʢʢʘʣ/ʤʦʣʴ. ʉʦʝʜʠʥʝʥʠʝ (2) N-ʤʝʪʠʣ-N-((2-ʬʝʥʠʣ-6- 

(ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ-5-ʠʣ) ʤʝʪʠʣ)ʵʪʘʥʘʤʠʥ ʧʦʢʘʟʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ in silico 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

 

 
 

ʉʦʝʜʠʥʝʥʠʝ (2) N-ʤʝʪʠʣ-N-((2-ʬʝʥʠʣ-6- (ʧ-ʪʦʣʠʣ)ʠʤʠʜʘʟʦ[2,1-b][1,3,4]ʪʠʘʜʠʘʟʦʣ-5-ʠʣ) ʤʝʪʠʣ)ʵʪʘʥʘʤʠʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʦ ʨʘʟʥʦʤʫ: ʩ ʛʣʠʮʠʥʦʤ (71) ʯʝʨʝʟ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ ʘʪʦʤʘ 

ʘʟʦʪʘ ʚ ʪʠʘʜʠʘʟʦʣʥʦʤ ʬʨʘʛʤʝʥʪʝ ʩʦʝʜʠʥʝʥʠʷ 2; ʩ ʘʣʘʥʠʥ (135) ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʯʝʨʝʟ ʧʠ-ʩʝʨʘ (Pi-sulfur) ʩʚʷʟʠ; 

ʚʦʢʨʫʛ ʤʦʣʝʢʫʣ ʩʦʝʜʠʥʝʥʠ2 2 ʠʤʝʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʣʳ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ ʩ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʴʶ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ.  
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Abstract. The article presents the synthesis of 2-phenyl-5ʅ-6-p-tolylimidazo[2,1,b][1,3,4]thiadiazole based on 

the reaction of cyclodehydrorotation and biological, physicochemical properties of derivatives of 2-phenyl-5ʅ-6. -p-

tolylimidazo[2,1,b][1,3,4]thiadiazole was studied in the article. Studied IR-spectroscopic characteristics and biological 

properties. It was shown that the obtained compounds have a high biological ability against microbes and bacteria. 
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ɻʈɸɺʀʊɸʎʀʆʅʅɸʗ ʇʈʋɾʀʅɸ ʀ ʀɿʄɽʅɽʅʀɽ ʂʃʀʄɸʊɸ* 
 

 
ɸ.ɺ. ʉʠʤʦʥʦʚʠʯ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ 

ʆʆʆ "ɸɺʉʠʩʪʝʤʘ" (ʊʫʣʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʨʫʞʠʥʘ ʠ ʢʘʢ ʦʥʘ ʚʣʠʷʝʪ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʨʫʞʠʥʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʠ ʛʝʦʬʠʟʠʢʠ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʨʫʞʠʥʘ, ʛʝʦʬʠʟʠʢʘ. 

 

ʄʦʝ ʞʝʣʘʥʠʝ ʥʘʧʠʩʘʪʴ ʥʦʚʫʶ ʩʪʘʪʴʶ ʥʘ ʩʪʘʨʫʶ ʪʝʤʫ ʛʝʦʬʠʟʠʢʠ ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʦʚʦʩʪʷʤʠ ʩ ɿʘʧʘʜʘ, 

ʦʩʦʙʝʥʥʦ ʥʦʚʦʩʪʴʶ ʧʨʦ ʩʪʠʭʠʡʥʦʝ ʙʝʜʩʪʚʠʝ ʦʪ ʩʪʨʘʰʥʦʛʦ ʩʥʝʛʦʧʘʜʘ, ʢʦʪʦʨʳʡ ʦʙʨʫʰʠʣʩʷ ʥʘ ɺʦʩʪʦʢ ʉʐɸ. 

ʇʨʠʟʥʘʶʩʴ, ʯʪʦ ʪʘʢʠʭ ʩʮʝʥ ʩʥʝʞʥʦʛʦ ʟʘʚʘʣʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʷ ʥʝ ʥʘʙʣʶʜʘʣ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʛʜʘ-ʣʠʙʦ ʚ ʩʚʦʝʡ ʞʠʟʥʠ.  

ɺ ʠʥʪʝʨʥʝʪʝ ʚ ʟʘʧʘʜʥʦʤ ʩʝʛʤʝʥʪʝ ʦʧʷʪʴ ʟʘʛʦʚʦʨʠʣʠ ʦ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʨʫʞʠʠ, ʦ ʛʣʦʙʘʣʴʥʦʤ 

ʧʦʪʝʧʣʝʥʠʠ, ʢʘʢʦʤ-ʪʦ ʢʠʦʪʩʢʦʤ ʧʨʦʪʦʢʦʣʝ, ʢʘʢʠʭ-ʪʦ ʢʦʨʦʚʘʭ ʠ ʢʘʨʙʦʥʦʚʳʭ ʚʳʙʨʦʩʘʭ ʠ ʧʨʦʯʝʡ ʬʠʣʦʩʦʬʩʢʦʡ ʠ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʤʘʛʦʛʠʠ. ʀ ʷ ʨʝʰʠʣ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʦʷʩʥʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ ʚ ʧʝʯʘʪʥʦʤ ʠʟʜʘʥʠʠ. ɽʩʪʴ ʞʝʣʘʥʠʝ 

ʧʨʦʩʚʝʪʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʚ ʵʪʦʤ ʤʠʨʝ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʩʧʝʢʫʣʷʮʠʠ ʥʘ ʵʪʫ ʪʝʤʫ. 

ʀʪʘʢ, ʚ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 2022 ʛʦʜʘ ʥʘ ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʘʤʝʨʠʢʘʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʫʰʠʣʩʷ ʮʠʢʣʦʥ 

ʥʝʚʠʜʘʥʥʦʡ ʩʠʣʳ ʠʟ ʧʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ɿʘʧʘʜʥʦʝ ʦʙʱʝʩʪʚʦ ʥʝʜʦʫʤʝʚʘʝʪ ʚ ʧʨʦʠʩʭʦʜʷʱʝʤ ʩ 

ʢʣʠʤʘʪʦʤ.  

ɿʘʧʘʜʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʦʙʣʘʜʘʝʪ ʩʠʩʪʝʤʥʳʤ ʤʳʰʣʝʥʠʝʤ, ʝʛʦ ʩʦʟʥʘʥʠʝ ʣʝʛʢʦ ʤʘʥʠʧʫʣʠʨʫʝʪʩʷ. ɿʘʧʘʜʥʳʝ 

ʧʦʣʠʪʠʢʠ ʧʦ ʚʦʣʝ ʭʦʟʷʝʚ ʜʝʥʝʛ ʩʦʟʥʘʪʝʣʴʥʦ ʩʦʟʜʘʶʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʙʨʝʜʦʚʳʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ. 

ʋʞʝ ʚ ʭʦʜ ʧʦʰʣʠ ʢʠʥʦʟʚʝʟʜʳ ʠ ʜʝʪʠ. ʉʠʤʚʦʣʦʤ ʵʪʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʘʢʣʷ ʩʪʘʣʘ ʜʦʯʴ ʰʚʝʜʩʢʦʡ ʘʢʪʨʠʩʳ 

ɻʨʝʪʘ ʊʫʤʙʝʨʛ. ɸ ʚ ʨʝʘʣʴʥʦʩʪʠ ï ʤʘʩʩʳ ʣʶʜʝʡ ʥʘ ɿʘʧʘʜʝ ʜʝʟʦʨʠʝʥʪʠʨʦʚʘʥʳ. ʆʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʥʷʪʴ ʠʩʪʠʥʦʡ 

ʧʨʠʯʠʥʳ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʠ ʚʝʨʷʪ ʣʶʙʦʤʫ ʰʫʣʝʨʫ ʦʪ ʧʦʣʠʪʠʢʠ. 

ɺ ʩʚʦʠʭ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʴʷʭ ʷ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʣ ʢʘʢ ʨʘʙʦʪʘʝʪ ʤʝʭʘʥʠʟʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʨʫʞʠʥʳ.  

ʀʣʠ, ʧʦ-ʜʨʫʛʦʤʫ, ñʜʠʬʬʝʨʝʥʪʥʳʡ ʤʝʭʘʥʠʟʤò, ʢʘʢ ʷ ʵʪʦ ʥʘʟʚʘʣ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʴʷʭ. ʄʝʭʘʥʠʟʤ, 

ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ, ʠʭ ʩʧʫʪʥʠʢʘʭ ʠ ʥʘ ʚʩʝʭ ʟʚʝʟʜʘʭ.  

ʕʪʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ (ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʨʫʞʠʥʘ), ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʩʠʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ.  

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʷʜʨʦ ʧʣʘʥʝʪʳ ʩʤʝʱʝʥʥʦ ʠ ʩʜʚʠʛʘʝʪʩʷ ʧʦ ʥʝʢʦʪʦʨʦʡ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ. 1) ʧʨʦʪʠʚ 

ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ, ʪʦ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘʵʣʝʢʪʨʠʟʦʚʘʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʘ ʟʥʘʯʠʪ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʵʪʘ ʯʘʩʪʴ ʛʝʥʝʨʠʨʫʝʪ, ʪʦʞʝ ʩʤʝʱʘʝʪʩʷ ʧʨʦʪʠʚ 

ʚʨʘʱʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʪʦ ʝʩʪʴ ʥʘ ʟʘʧʘʜ. 

ʕʪʦ ʚʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʤʝʭʘʥʠʢʝ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʠʤʠ ʯʘʩʪʦʪʘʤʠ ʚʨʘʱʝʥʠʷ. 

ʅʝʪ. ɺʨʘʱʝʥʠʝ ʷʜʨʘ ʧʦ ʦʨʙʠʪʝ ʚʥʫʪʨʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʠ ʦʢʦʣʦ ʜʚʫʭ ʪʳʩʷʯ ʣʝʪ. ʊʦ ʝʩʪʴ 

ʚʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʝʢʦʡ ʫʩʣʦʚʥʦʡ ʦʨʙʠʪʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ʧʣʘʥʝʪʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʦʟʜʘʝʪʩʷ 

ʠʣʣʶʟʠʷ ʪʦʛʦ, ʯʪʦ ʢʣʠʤʘʪ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʩʪʘʙʠʣʝʥ ʠ ʧʨʝʜʩʢʘʟʫʝʤ ʧʦ ʢʘʢʠʤ-ʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʘ ʧʦʪʦʤ 

ʚʥʝʟʘʧʥʦ ʨʝʟʢʦ ʠ ʥʝʦʞʠʜʘʥʥʦ ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʝʪʩʷ ʝʛʦ ʭʘʨʘʢʪʝʨ. ɼʘ ʧʦʪʦʤʫ ʯʪʦ ʛʨʘʥʠʮʳ ʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʩʤʝʱʘʶʪʩʷ, ʠ ʟʦʥʘ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʤʦʞʝʪ 

ʚʥʝʟʘʧʥʦ ʦʢʘʟʘʪʴʩʷ ʚʥʝ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʧʦʣʷ, ʯʪʦ ʠ ʠʟʤʝʥʷʝʪ ʢʣʠʤʘʪ.  

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʦʟʜʘʝʪ ʝʱʝ ʦʜʥʫ ʠʣʣʶʟʠʶ ï ʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ.  

ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʛʝʦʬʠʟʠʢʠ ï ʵʪʦ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʶʙʦʡ ʧʣʘʥʝʪʳ ʠʣʠ ʩʧʫʪʥʠʢʘ, ʝʩʣʠ 

ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʨʫʞʠʥʘ.  

ʄʳ ʥʘʙʣʶʜʘʝʤ ʙʦʣʴʰʦʝ ʧʷʪʥʦ ʥʘ ʖʧʠʪʝʨʝ, ʧʝʩʯʘʥʳʝ ʙʫʨʠ ʥʘ ʄʘʨʩʝ, ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʩʧʫʪʥʠʢʝ ʀʦ, ʚʳʙʨʦʩ ʣʴʜʘ ʠ ʧʘʨʘ ʥʘ ʩʧʫʪʥʠʢʝ ʄʠʨʘʥʜʘ, ʧʦʣʦʩʘʪʳʡ ʭʘʨʘʢʪʝʨ ʥʝʢʦʪʦʨʳʭ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ. ɺʩʝ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʤʘʩʩʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʨʦʜʳ ï ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʫʞʠʥ. ʗʜʨʘ ʧʣʘʥʝʪ ʠ 

ʩʧʫʪʥʠʢʦʚ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʮʠʢʣʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ. ʆʪʩʶʜʘ ʠ ʨʝʟʢʠʡ ʚʟʨʳʚʥʦʡ 

ʭʘʨʘʢʪʝʨ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ ʠ ʩʧʫʪʥʠʢʘʭ.  
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ʕʪʦʪ ʞʝ ʤʝʭʘʥʠʟʤ ʤʳ ʥʘʙʣʶʜʘʝʤ ʠ ʥʘ ʟʚʝʟʜʘʭ: ʤʘʛʥʠʪʥʳʝ ʙʫʨʠ, ʥʘʢʣʦʥ ʦʩʠ ʟʚʝʟʜ, ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ, 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ï ʚʩʝ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʘʵʣʝʢʪʨʠʟʦʚʘʥʥʦʩʪʠ ʦʛʨʦʤʥʳʭ ʤʘʩʩ ʚʦʜʦʨʦʜʘ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʚʝʟʜ, ʠʭ 

ʫʧʣʦʪʥʝʥʠʷ ʠ ʫʪʷʞʝʣʝʥʠʷ. ñɿʘʞʠʛʘʣʢʦʡò ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʪʷʞʝʣʦʛʦ ʚʦʜʦʨʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʚʦʟʨʘʩʪʘʶʱʠʝ ʣʠʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʟʚʝʟʜ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦʯʝʤʫ ʟʚʝʟʜʳ ʚʳʛʦʨʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʩʝʙʷ ʩʚʦʝ ʷʜʨʦ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ ñʙʝʣʳʡ ʢʘʨʣʠʢò. ʇʦʪʦʤʫ ʯʪʦ ʝʩʪʴ ʦʛʨʦʤʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʷʜʨʘ ʟʚʝʟʜ ʧʨʠ ʠʭ ʟʘʨʦʞʜʝʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʢʘʧʣʠʚʘʶʪ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ ʚ ʩʚʦʠʭ ʮʝʥʪʨʘʭ ʧʦ 

ʟʘʢʦʥʘʤ ʛʨʘʚʠʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʥʝ ʚʦʜʦʨʦʜ, ʘ ʤʝʪʘʣʣʳ. ʇʦʵʪʦʤʫ ñʢʘʨʣʠʢò ʩʚʝʪʠʪʩʷ, ʥʦ ʥʝ ʦʪ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ, ʪʘʢ 

ʢʘʢ ʚʦʜʦʨʦʜ ʚʳʛʦʨʘʝʪ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ, ʘ ʝʛʦ ʧʦʩʣʝʜʥʠʝ ʦʩʪʘʪʢʠ ʦʪʨʳʚʘʶʪʩʷ ʫʞʝ ʦʪ ʩʣʘʙʦʡ ʛʨʘʚʠʪʘʮʠʠ ʠ 

ʙʳʩʪʨʦʛʦ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜ, ʪʦ ʝʩʪʴ ʧʦ ʩʠʣʝ ʠʥʝʨʮʠʠ ʚ ʚʠʜʝ ñʂʨʘʩʥʦʛʦ ɻʠʛʘʥʪʘò. 

ʅʦ ʚʝʨʥʝʤʩʷ ʢ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ɹʝʜʥʳʝ ʠ ʥʝʩʯʘʩʪʥʳʝ ʘʤʝʨʠʢʘʥʮʳ ʥʝ ʤʦʛʫʪ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʭ 

ʩʪʨʘʥʦʡ, ʯʪʦ ʪʚʦʨʠʪʩʷ ʩ ʠʭ ʦʙʱʝʩʪʚʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʭ ʥʝʢʦʛʜʘ ʤʦʛʫʯʠʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʛʝʛʝʤʦʥʦʤ. ɸ 

ʛʣʘʚʥʦʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʢʣʠʤʘʪʦʤ ʚ ʩʘʤʠʭ ʉʐɸ. ʇʦʯʝʤʫ ʠʜʫʪ ʘʥʦʤʘʣʴʥʳʝ ʧʦʞʘʨʳ ʚ ʂʘʣʠʬʦʨʥʠʠ? ʇʦʯʝʤʫ 

ʧʦʷʚʠʣʠʩʴ ʫʨʘʛʘʥʳ ʪʘʤ, ʛʜʝ ʠʭ ʥʝ ʙʳʣʦ ï ʉʨʝʜʥʠʡ ɿʘʧʘʜ? 

ʀ ʚʦʪ ʪʫʪ ʟʘʧʘʜʥʳʝ ʧʦʣʠʪʠʢʠ ʫʣʘʚʣʠʚʘʶʪ ʥʘʩʪʨʦʝʥʠʝ ʤʘʩʩ ʠ ʥʘʯʠʥʘʶʪ ʠʤʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʚ ʩʪʦʨʦʥʫ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʠ ʜʝʤʦʥʪʘʞʘ ʢʘʧʠʪʘʣʠʟʤʘ. ʆʥʠ ʥʝʩʫʪ ʢʘʢʦʡ-ʪʦ ʠʜʝʦʣʦʛʠʯʝʩʢʠʡ ʙʨʝʜ ʧʨʦ ʯʝʪʚʝʨʪʫʶ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ, ʢʦʪʦʨʘʷ ʥʘ ʧʦʚʝʨʢʫ ʧʨʠ ʘʥʘʣʠʟʝ ʦʢʘʟʳʚʘʝʪʩʷ ʛʨʫʙʦʡ ʜʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʧʦʣʴʟʫ ʨʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ ʷʜʨʘ ɿʘʧʘʜʥʦʡ ʎʠʚʠʣʠʟʘʮʠʠ. ʀʜʝʪ ʦʯʝʚʠʜʥʘʷ 

ʧʦʧʳʪʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʨʘʙʦʚʣʘʜʝʣʴʯʝʩʢʠʤ ʣʠʮʦʤ.  

ʏʝʣʦʚʝʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʳ ʵʣʝʤʝʥʪʘʨʥʳʝ, ʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʘ ʥʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʚʝʩʪʢʘ ɸ-

ʣʷ ɻʨʝʪʘ ʊʫʤʙʝʨʛ. ʅʦʚʦʝ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʠ ʤʨʘʢʦʙʝʩʠʝ ʥʝʩʝʪ ɿʘʧʘʜʫ ʟʘʢʘʪ, ʘ ʥʝ ʨʝʰʝʥʠʝ ʝʛʦ ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ.  

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ɿʘʧʘʜʘ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʯʠʥʘ ʝʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ï ʘʢʪʠʚʥʘʷ ʟʦʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ, ʚ ʢʦʪʦʨʦʡ ʦʞʠʚʣʷʝʪ ʚʩʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʥʘʯʠʥʘʝʪ 

ʠʩʯʝʟʘʪʴ ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ ʧʨʦʞʠʚʘʥʠʷ ʟʘʧʘʜʥʳʭ ʥʘʨʦʜʦʚ. ʕʪʘ ʟʦʥʘ ʧʦʩʣʝʜʥʠʝ 500 ʣʝʪ ʜʚʠʛʘʣʘʩʴ ʚ 

ɿʘʧʘʜʥʦʤ ʧʦʣʫʰʘʨʠʠ ʠ ʷʚʣʷʣʘʩʴ ʧʨʠʯʠʥʦʡ ʜʦʤʠʥʘʮʠʠ ɿʘʧʘʜʘ. ʕʪʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʟʦʥʘ ʧʦʩʪʦʷʥʥʦ ʠ 

ʙʝʟʦʩʪʘʥʦʚʦʯʥʦ ʩʤʝʱʘʝʪʩʷ ʜʘʣʝʝ ʥʘ ɿʘʧʘʜ (ʛʝʦ-ʮʠʚʠʣʠʟʘʮʠʦʥʥʘʷ ʚʦʣʥʘ). 

200 ʣʝʪ ʥʘʟʘʜ ʵʪʘ ʟʦʥʘ (ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ) ʙʳʣʘ ʚ ʮʝʥʪʨʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ʥʳʥʝʰʥʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ ï ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʷʜʨʦ ɿʘʧʘʜʘ. ʊʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ɿʝʤʣʠ ʙʳʣʘ ʚʳʩʦʢʦʡ, ʧʦʷʚʠʣʠʩʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʦʨʦʜʘ ɸʤʝʨʠʢʠ: ɼʝʪʨʦʡʪ, ʏʠʢʘʛʦ, ʌʠʣʘʜʝʣʴʬʠʷ, 

ʍʴʶʩʪʦʥ, ʄʠʥʝʘʧʦʣʠʩ, ɹʦʩʪʦʥ, ɼʵʥʚʝʨ. ʇʦʪʦʤʫ ʯʪʦ ʚ ʟʦʥʝ ʪʘʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʧʦʜʩʢʘʢʠʚʘʝʪ ʥʘ ʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʝʛʝʥʝʨʘʮʠʷ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʨʦʩʪ ʧʦʧʫʣʷʮʠʠ. ʃʶʜʠ ʚ ʪʘʢʦʡ ʟʦʥʝ ʥʘʯʠʥʘʶʪ 

ʘʢʪʠʚʥʦ ʧʣʦʜʠʪʩʷ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ, ʘʢʪʠʚʥʦ ʪʨʫʜʠʪʴʩʷ, ʫʯʠʪʴʩʷ, ʨʘʙʦʪʘʪʴ ʠ ʧʨʦʯʝʝ, ʘ ʵʪʦ ʠ ʝʩʪʴ ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʲʝʤʘ ʵʢʦʥʦʤʠʢʠ.  

ʀʤʝʥʥʦ ʵʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫʥʠʢʘʣʴʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʟʘ ʆʢʝʘʥʦʤ ñʉʪʨʘʥʳ ʭʨʘʙʨʳʭ ʠ 

ʩʚʦʙʦʜʥʳʭò ʠ ʝʝ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʲʝʤ, ʘ ʥʝ ʧʦʪʦʤʫ ʯʪʦ ʘʤʝʨʠʢʘʥʮʳ ï ʫʥʠʢʘʣʴʥʳʡ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʥʘʨʦʜ.  

ʉʦʟʜʘʡʪʝ ʪʘʢʠʝ ʞʝ ʫʩʣʦʚʠʷ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʧʣʘʥʝʪʳ, ʠ ʪʘʤ ʚʳ ʫʚʠʜʠʪʝ ʪʘʢʠʝ ʞʝ ñʫʥʠʢʘʣʴʥʳʝò ʠ 

ñʠʩʢʣʶʯʠʪʝʣʴʥʳʝò ʥʘʨʦʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʝ ʭʫʞʝ ʩʘʤʠʭ ʘʤʝʨʠʢʘʥʮʝʚ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ɽʚʨʘʟʠʠ. ʗʧʦʥʩʢʦʝ ʯʫʜʦ, ʢʠʪʘʡʩʢʦʝ, ʶʞʥʦʢʦʨʝʡʩʢʦʝ, ʚʴʝʪʥʘʤʩʢʦʝ, ʠʥʜʠʡʩʢʦʝ, 

ʩʠʥʛʘʧʫʨʩʢʦʝé ɺʩʝ ʵʪʠ ʨʝʛʠʦʥʳ ʠ ʥʘʨʦʜʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʥʠʭ, ʧʦʧʘʣʠ ʚ ʟʦʥʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʠʣʦʚʳʭ ʣʠʥʠʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʪʦʣʴʢʦ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ.  

ʀ ʥʘʦʙʦʨʦʪ, ʢʘʢ ʪʦʣʴʢʦ ʵʪʘ ʟʦʥʘ ʥʘʯʠʥʘʝʪ ʦʪʢʫʜʘ-ʪʦ ʫʭʦʜʠʪʴ, ʩʤʝʱʘʷʩʴ ʜʘʣʝʝ ʥʘ ɿʘʧʘʜ, ʪʘʢ ʩʨʘʟʫ ʚ 

ʤʝʩʪʘʭ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʘʩʩʠʦʥʘʨʥʦʩʪʴ ʤʘʩʩ 

ʣʶʜʝʡ. ʏʘʩʪʳʤ ʷʚʣʝʥʠʝʤ ʥʘʯʠʥʘʝʪ ʙʳʪʴ ʜʝʧʨʝʩʩʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʘʩʩʠʚʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʳʡ ʢʨʠʟʠʩ, 

ʥʘʨʢʦʤʘʥʠʷ, ʧʨʝʩʪʫʧʥʦʩʪʴ, ʙʘʥʜʝʪʠʟʤ, ʧʦʣʦʚʳʝ ʠʟʚʨʘʱʝʥʠʷ ʠ ʧʦʣʦʚʳʝ ʨʝʚʦʣʶʮʠʠ, ʃɻɹʊ-ʧʦʚʝʩʪʢʠ é 

ɺʤʝʩʪʦ ʥʦʨʤʘʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚʦʟʥʠʢʘʝʪ ñʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷò ï 

ʨʳʥʦʯʥʘʷ. ʏʘʩʪʳʤ ʷʚʣʝʥʠʝʤ ʩʪʘʥʦʚʷʪʩʷ: ʩʧʝʢʫʣʷʮʠʠ, ʪʦʨʛʘʰʠʟʤ, ʨʦʩʪʘʚʱʠʯʝʩʪʚʦ, ñʛʦʣʘʥʜʩʢʘʷ ʙʦʣʝʟʥʴò ʠ 

ʩʳʨʴʝʚʦʡ ʭʘʨʘʢʪʝʨ ʵʢʦʥʦʤʠʢʠ. ʇʦʪʦʤʫ ʯʪʦ ʪʚʦʨʯʝʩʢʠʡ ʠ ʜʫʭʦʚʥʳʡ ʟʘʨʷʜ ʚʥʫʪʨʠ ʣʶʜʝʡ ʠʩʯʝʟʘʝʪ ʚʤʝʩʪʝ ʩ 

ʫʰʝʜʰʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ, ʠ ʵʢʦʥʦʤʠʢʘ ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʩʪʘʥʦʚʠʪʩʷ ʦʪʩʪʘʣʦʡ, ʧʨʠʤʠʪʠʚʥʦʡ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ, ʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ.  

ʇʘʜʘʶʪ ʫʤʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʵʣʠʪʳ. ʄʳ ʵʪʦ ʥʘʙʣʶʜʘʝʤ ʚ ʛʝʨʦʥʪʦʢʨʘʪʠʯʝʩʢʦʤ 

ʭʘʨʘʢʪʝʨʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʉʐɸ. ʊʨʘʤʧʳ, ɹʘʡʜʝʥʳ, ʇʝʣʦʩʠ, ʂʣʠʥʪʦʥʳé ʀʤ ʫʞʝ ʟʘ 80, ʠ ʦʥʠ ʠʤʝʶʪ 

ʥʝʚʤʝʥʷʝʤʳʡ ʭʘʨʘʢʪʝʨ ʩʚʦʝʡ ʧʦʣʠʪʠʢʠ, ʬʠʣʦʩʦʬʠʠ ʠ ʠʜʝʦʣʦʛʠʠ. ʂʨʫʧʥʳʭ, ʤʘʩʰʪʘʙʥʳʭ ʣʠʯʥʦʩʪʝʡ ʫʞʝ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ.  

ʊʘʢ ʧʘʜʘʣʘ ʈʠʤʩʢʘʷ ʀʤʧʝʨʠʷ, ʢʦʛʜʘ ʧʦʣʝ ʫʰʣʦ ʚ ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʆʢʝʘʥ. ʊʘʢ ʧʘʜʘʝʪ ʠ ñPax Americanaò, 

ʧʦʪʦʤʫ ʯʪʦ ʧʦʣʝ ʫʭʦʜʠʪ ʜʘʣʝʝ ʥʘ ɿʘʧʘʜ ʚ ʊʠʭʠʡ ʆʢʝʘʥ.  

ɹʳʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʦʨʦʜʘ ʉʐɸ ʥʘ ʚʦʩʪʦʢʝ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʝ ʢʣʘʜʙʠʱʘ. ʗʨʢʠʤ 

ʩʠʤʚʦʣʦʤ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʜʝʢʘʜʘʥʩʘ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ɼʝʪʨʦʡʪ ʥʘ ʉʝʚʝʨʝ ʚʦʩʪʦʢʝ ʉʐɸ ï ʙʳʚʰʘʷ ʤʠʨʦʚʘʷ 

ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʩʪʦʣʠʮʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʨʫʠʥʳ. ʕʪʦ ʤʦʞʥʦ ʙʳʣʦ ʟʘʤʝʪʠʪʴ ʝʱʝ 40 ʣʝʪ ʥʘʟʘʜ ʚ 

ʟʥʘʤʝʥʠʪʦʤ ʛʦʣʣʠʚʫʜʩʢʦʤ ʬʠʣʴʤʝ ñʈʦʙʦʪ ʧʦʣʠʮʝʡʩʢʠʡò. 

ʀʪʘʢ, ʘʢʪʠʚʥʘʷ ʟʦʥʘ ʧʦʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʩʪʠʣʘʩʴ ʥʘ ʜʘʣʴʥʠʡ ɿʘʧʘʜ ʉʐɸ ʠ ʫʞʝ ʧʦʣʦʚʠʥʦʡ ʚʳʰʣʘ ʚ 

ʊʠʭʠʡ ʆʢʝʘʥ. ɺ ʂʘʣʠʬʦʨʥʠʠ ʝʱʝ ʮʚʝʪʝʪ ʧʦʢʘ ʥʘʫʯʥʦ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʚʘʥʛʘʨʜ ʉʐɸ ï ʩʠʣʠʢʦʥʦʚʘʷ ʜʦʣʠʥʘ, ʥʦ 
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ʝʝ ʚʝʢ ʪʦʞʝ ʥʝ ʟʘʪʷʥʝʪʩʷ ʥʘ ʜʦʣʛʦ. ʀ ʚʦʪ ʪʫʪ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʉʐɸ.  

ʅʘ ʉʨʝʜʥʝʤ ɿʘʧʘʜʝ ʩʪʘʣʠ ʧʨʠʭʦʜʠʪʴ ʫʨʘʛʘʥʳ ʪʫʜʘ ʞʝ ʩʪʘʣʠ ʧʨʠʭʦʜʠʪʴ ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʩ 

ʉʝʚʝʨʘ, ʯʝʛʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʘʤʝʨʠʢʘʥʮʘʤʠ ʧʦ ʠʭ ʞʝ ʤʥʝʥʠʶ ʚ ʪʝʯʝʥʠʠ ʩʪʦʣʝʪʠʡ.  

ʉ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ ʚʠʜʥʦ, ʯʪʦ ʦʙʘ ʷʚʣʝʥʠʷ ʠʤʝʶʪ ʥʝʢʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʧʨʝʜʩʢʘʟʫʝʤʦʤʫ 

ʤʘʨʰʨʫʪʫ. ɼʘʣʝʝ, ʠ ʫʨʘʛʘʥʳ ʩ ʶʛʘ, ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ ʩ ʉʝʚʝʨʘ ʠʤʝʶʪ ʦʯʝʚʠʜʥʳʡ ʘʥʦʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʥʘʯʠʥʘʶʪ ʙʠʪʴʩʷ ʠ ʥʘʪʳʢʘʪʴʩʷ ʥʘ ʢʘʢʫʶ-ʪʦ ʥʝʚʠʜʠʤʫʶ 

ʟʦʥʫ, ʦʪʩʢʘʢʠʚʘʪʴ ʦʪ ʥʝʝ ʠ ʨʝʟʢʦ ʠʜʪʠ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʪʝʢʘʷ ʵʪʫ ñʥʝʚʠʜʠʤʫʶ ʟʦʥʫò. 

ʇʦʯʝʤʫ ʢʣʠʤʘʪ ʚ ʉʐɸ ʠʟʤʝʥʠʣʩʷ?! ʇʦʪʦʤʫ ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʝʱʝ 100 ʣʝʪ ʥʘʟʘʜ 

ʙʳʣʘ ʜʨʫʛʦʡ. ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʠ ʝʝ ʩʝʨʝʜʠʥʘ ʙʳʣʠ ʥʘ ʩʨʝʜʥʝʤ ɿʘʧʘʜʝ (ʨʠʩ. 2). ɸʨʢʪʠʯʝʩʢʠʝ ʮʠʢʣʦʥʳ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʪʦʛʜʘ, ʥʦ ʜʚʠʛʘʷʩʴ ʥʘ ʶʛ, ʦʥʠ ʥʘʪʳʢʘʣʠʩʴ ʥʘ ʟʘʧʘʜʥʳʡ ʦʙʚʦʜ ʵʪʦʡ ʟʦʥʳ ʠ ʩʢʦʣʴʟʠʣʠ ʥʘ ɿʘʧʘʜ, 

ʫʭʦʜʷ ʚ ʊʠʭʠʡ ʆʢʝʘʥ. ʊʘ ʞʝ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʠ ʩ ʫʨʘʛʘʥʘʤʠ. ʆʥʠ ʰʣʠ ʩ ʖʛʦ-ɺʦʩʪʦʢʘ ɸʪʣʘʥʪʠʢʠ ʠ ʥʘʪʳʢʘʣʠʩʴ ʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʪʦʛʜʘʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʨʘʡʦʥʝ ɹʝʨʤʫʜ ʠ ʌʣʦʨʠʜʳ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʚʘʣʘ ʪʘʢʦʝ ʷʚʣʝʥʠʝ 

ʢʘʢ ñʙʝʨʤʫʜʩʢʠʡ ʪʨʝʫʛʦʣʴʥʠʢò. ʋʨʘʛʘʥʳ ʦʪʩʢʘʢʠʚʘʣʠ ʦʪ ʥʝʝ ʥʘ ʉʝʚʝʨ ʠ ʧʦʧʘʜʘʣʠ ʚ ʉʝʚʝʨʥʫʶ ɸʪʣʘʥʪʠʢʫ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʉʐɸ ʟʘʭʦʜʠʣʠ ʢʨʘʡʥʝ ʨʝʜʢʦ. ɺʩʝ ʠʟʤʝʥʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ. ʋʨʘʛʘʥʳ ʠ ʘʨʢʪʠʯʝʩʢʠʝ ʤʘʩʩʳ 

ʚʦʟʜʫʭʘ ʪʝʧʝʨʴ ʦʙʭʦʜʷʪ ʧʦʣʝ ʫʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɿʘʧʘʜʘ, ʩʢʦʣʴʟʷ ʥʘ ʉʨʝʜʥʠʡ. 

ʅʦ ʧʦʣʝ ʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʣʠʤʘʪ, ʦʥʦ ʤʝʥʷʝʪ ʠ ʛʝʦʬʠʟʠʢʫ, ʠ ʤʳ ʚʠʜʠʤ ʩʪʨʘʰʥʳʝ ʧʦʞʘʨʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʬʦʨʥʠʠ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʤ ʘʥʦʤʘʣʴʥʳʝ ʧʦʞʘʨʳ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʥʳʭ ʧʦʩʝʣʢʘʭ.  

ʇʨʝʜʣʘʛʘʶ ʯʠʪʘʪʝʣʶ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʠ ʥʘ ʤʦʠ ʵʩʢʠʟʳ, ʢʦʪʦʨʳʝ ʷ 

ʥʘʣʦʞʠʣ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʤʦʝʛʦ ʜʦʤʘʰʥʝʛʦ ʛʣʦʙʫʩʘ, ʠ ʚʳ ʫʚʠʜʠʪʝ ʧʨʦʰʣʦʝ ʠ ʙʫʜʫʱʝʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʣʠʤʘʪʘ ʠ 

ʜʘʣʴʥʝʡʰʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʫʜʴʙʫ ʩʘʤʦʡ ɸʤʝʨʠʢʠ. ʕʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷ ʧʨʠʢʨʝʧʣʷʶ ʢ ʩʘʤʦʡ ʩʪʘʪʴʝ. 

ɺ ʙʫʜʫʱʝʤ, ʢʦʛʜʘ ʧʦʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʡʜʝʪ ʚ ʊʠʭʠʡ ʆʢʝʘʥ, ʥʘ ʂʘʣʠʬʦʨʥʠʶ ʦʙʨʫʰʘʪʩʷ ʩʪʨʘʰʥʳʝ 

ʩʥʝʛʦʧʘʜʳ ʠ ʭʦʣʦʜʘ ʥʘ ʧʦʜʦʙʠʝ ʪʝʭ, ʯʪʦ ʧʨʠʰʣʠ ʥʝʜʘʚʥʦ ʚ ʊʝʭʘʩ ï ʥʝʢʦʛʜʘ ʪʝʧʣʳʡ ʠ ʩʦʣʥʝʯʥʳʡ ʰʪʘʪ ʉʐɸ ʠ 

ʅʦʚʳʡ ʆʨʣʝʘʥ, ʛʜʝ ʚʦ ʣʴʜʘʭ ʟʘʤʝʨʟʣʠ ʘʣʣʠʛʘʪʦʨʳ. ʇʨʠʜʫʪ ʫʜʘʨʥʳʝ ʫʨʘʛʘʥʳ. ɸ ʚʦʪ ʧʦʞʘʨʳ ʢʘʢ ʨʘʟ ʧʨʝʢʨʘʪʷʪʩʷ, 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʦʞʝ.  

ʉʐɸ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʥʫʪ ʦʙʱʝʡ ʟʦʥʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʙʝʟʥʘʜʝʞʥʦʩʪʠ. ʅʘʩʝʣʝʥʠʝ ʉʐɸ ʩʢʘʪʠʪʩʷ ʢ 

ʛʨʘʞʜʘʥʩʢʦʤʫ ʢʦʥʬʣʠʢʪʫ, ʠ ʚʝʩʴ ʤʠʨ ʫʚʠʜʠʪ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ï ʘʤʝʨʠʢʘʥʮʳ ʤʘʩʩʦʚʦ ʥʘʯʥʫʪ ʠʩʢʘʪʴ ʥʦʚʫʶ 

ñɿʝʤʣʶ ʆʙʝʪʦʚʘʥʥʫʶò ʠ ʘʢʪʠʚʥʦ ʠʤʤʠʛʨʠʨʦʚʘʪʴ ʠʟ ʉʐɸ. ʀ ʪʘʢ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ɿʝʤʣʠ ʧʦʩʪʦʷʥʥʦ 

ʩʜʚʠʛʘʝʪʩʷ ʥʘ ɿʘʧʘʜ, ʪʦ ʠ ʤʘʩʩʦʚʘʷ ʤʠʛʨʘʮʠʷ ʛʨʘʞʜʘʥ, ʩʦʰʝʜʰʠʭ ʩ ʫʤʘ ʦʪ ʜʝʧʨʝʩʩʠʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ 

ʉʐɸ ʧʨʠʦʙʨʝʪʝʪ ʟʘʧʘʜʥʳʡ ʚʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʜʘʣʝʝ ʥʘ ɿʘʧʘʜ. ɸ ʥʘ ʟʘʧʘʜʝ ʦʪ ʉʐɸ, ʚʳ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ 

ï ʥʘʰ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠ ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʥʝʦʩʚʦʝʥʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʪʣʘʥʪʠʢʠ 400 ʣʝʪ ʥʘʟʘʜ, 

ʥʦʚʳʡ ʬʨʦʥʪʠʨ ʠ ʥʦʚʳʭ ʧʠʦʥʝʨʦʚ-ʟʘʚʦʝʚʘʪʝʣʝʡ ʤʦʞʝʪ ʞʜʘʪʴ ʕʣʴʜʦʨʘʜʦ ʚ ʚʠʜʝ ʫʞʝ ʛʦʪʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʛʨʦʤʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʩʣʫʰʥʦʝ ʩʣʘʚʷʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʦʛʨʦʤʥʳʡ ʨʳʥʦʢ 

ɸʟʠʠ. ʊʘʢ ʯʪʦ ʷ ʙʳ ʩʦʚʝʪʦʚʘʣ ʨʦʩʩʠʡʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʫʢʨʝʧʣʷʪʴ ʧʦʛʨʘʥʠʯʥʳʡ ʠ ʦʙʦʨʦʥʠʪʝʣʴʥʳʡ ʚʘʣ ʫ 

ɹʝʨʝʥʛʦʚʘ ʧʨʦʣʠʚʘ ʠ ʥʘ ʂʘʤʯʘʪʢʝ ʫʞʝ ʩʝʡʯʘʩ, ʠ ʭʦʨʦʰʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʶ ʠʥʜʝʡʮʝʚ, ʯʝʨʥʳʭ ʨʘʙʦʚ ʠ 

ʞʠʪʝʣʝʡ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ. ʇʦʪʦʤʫ ʯʪʦ, ʧʦʜʧʠʩʘʚ ʙʝʩʯʠʩʣʝʥʥʳʝ ʤʥʦʞʝʩʪʚʦ ʤʠʨʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʜʦʛʦʚʦʨʦʚ ʩ 

ñʫʥʠʢʘʣʴʥʦʡ ʮʠʚʠʣʠʟʘʮʠʝʡò ʠ ʧʨʦʷʚʠʚ ʵʣʝʤʝʥʪʘʨʥʦʝ ʜʨʫʞʝʣʶʙʠʝ, ʚʩʝ ʵʪʠ ʥʘʨʦʜʳ ʠ ʵʪʥʦʩʳ ʧʦʧʘʣʠ ʚ ɸʜ 

ʢʦʥʬʣʠʢʪʘ ʩ ñʮʠʚʠʣʠʟʘʪʦʨʘʤʠò ʠ ʢʦʣʦʥʠʘʣʴʥʦʝ ʨʘʙʩʪʚʦ ï ʵʪʦ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʘ ʚ ʦʙʳʯʥʦʤ ï ʠʩʯʝʟʥʦʚʝʥʠʝ. 

ʗ ʧʦʥʠʤʘʶ ʩʝʥʪʠʤʝʥʪʘʣʴʥʳʝ ʯʫʚʩʪʚʘ ʫ ʩʣʘʚʷʥ ʢ ʯʫʞʠʤ ʥʘʨʦʜʘʤ ʠ ʢʫʣʴʪʫʨʘʤ, ʥʦ ʯʫʚʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ ʠ ʠʤ ʥʝ ʥʫʞʥʦ ʧʨʝʥʝʙʨʝʛʘʪʴ. 

ʀʪʘʢ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʣʠʤʘʪ, ʘʤʝʨʠʢʘʥʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʘʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ. 

ʋʞʝ 70 % ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ ʧʦʧʘʣʠ ʚ ʟʦʥʫ ʦʪʩʫʪʩʪʚʠʷ ʵʪʦʛʦ ʧʦʣʷ ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʦ ʉʨʝʜʥʝʚʝʢʦʚʦʡ 

ɽʚʨʦʧʦʡ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ ʝʩʪʴ ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʝ ʉʐɸ ʧʨʦʞʠʚʘʝʪ 80 % ʥʘʩʝʣʝʥʠʷ, ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʧʦʪʨʷʩʝʥʠʷ ʤʳ ʥʘʯʠʥʘʝʤ ʚʠʜʝʪʴ ʫʞʝ ʩʝʡʯʘʩ ʧʦʩʣʝ ʫʙʠʡʩʪʚʘ ɼʞʦʨʜʞʘ ʌʣʦʡʜʘ. ʆʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʘʩʧʘʜʘ ʉʐɸ 

ʤʳ ʝʱʝ ʥʝ ʥʘʙʣʶʜʘʝʤ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʚ 

ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʪʷʥʫʪ ʪʨʫʜʦʚʫʶ ʠ ʥʘʣʦʛʦʚʫʶ ʣʷʤʢʫ ʙʶʜʞʝʪʘ ʉʐɸ. ɸ ʚʝʩʴ ʦʩʪʘʣʴʥʦʡ ʤʠʨ 

ʪʷʥʝʪ ʘʤʝʨʠʢʘʥʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʘʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘ ʩʚʦʝʡ ʰʝʝ, ʧʨʦʜʦʣʞʘʷ ʧʦ ʠʥʝʨʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʣʣʘʨ ʚ ʩʚʦʠʭ ʪʦʚʘʨʥʳʭ ʦʙʤʝʥʘʭ, ʤʝʥʷʷ ʧ(ʦ)ʪʦʤ ʟʘʨʘʙʦʪʘʥʥʳʝ ʨʝʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʦʙʲʝʢʪʳ ʥʘ ʨʝʟʘʥʥʫʶ 

ʧʦʢʨʘʰʝʥʥʫʶ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ ʙʫʤʘʛʫ. ʀʣʠ, ʪʦʛʦ ʭʫʞʝ, ʤʝʥʷʷ ʨʝʘʣʴʥʳʝ ʚʝʱʠ ʠ ʮʝʥʥʦʩʪʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ 

ʮʠʬʝʨʢʠ ʚ ʢʦʤʧʴʶʪʝʨʝ. ʀʣʠ ʚʦʦʙʱʝ ʟʘ ʙʝʩʧʣʘʪʥʦ ʦʪʜʘʚʘʷ ʩʚʦʠ ʧʣʦʜʳ ʪʚʦʨʯʝʩʪʚʘ ʠ ʪʨʫʜʘ ʧʦʩʣʝ ʦʯʝʨʝʜʥʦʛʦ 

ʚʘʣʶʪʥʦʛʦ ʩʧʝʢʫʣʷʪʠʚʥʦʛʦ ʦʙʚʘʣʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ ʩʪʨʘʥ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʧʝʨʠʬʝʨʠʠ ʠ ʧʦʩʪ-

ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʤʠʨʘ.  

ʅʦ ʚʳ ʞʝ ʧʦʥʠʤʘʝʪʝ, ʝʩʣʠ ʚʳ ʥʝ ʛʣʫʧʳʝ ʣʶʜʠ, ʯʪʦ ñɿʘʧʘʜʥʦʤʫ ʨʘʶò ʧʨʠʭʦʜʠʪ ʢʦʥʝʮ, ʠ ʊʠʪʘʥʠʢ ʚʩʝ 

ʨʘʚʥʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʫʡʜʝʪ ʧʦʜ ʚʦʜʫ. ʅʘ ʩʤʝʥʫ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʜʦʣʣʘʨʫ ʠʜʝʪ ʝʛʦ ʤʦʛʠʣʴʱʠʢ ï ʢʨʠʧʪʦ-ʚʘʣʶʪʘ, 

ʢʦʪʦʨʫʶ ʩʤʦʛʫʪ ʦʩʚʦʠʪʴ ʚʩʝ ʥʘʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʬʨʠʢʘʥʩʢʠʝ. ɸ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʠʧʪʦ-ʚʘʣʶʪʳ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʛʨʘʙʠʪʴ ʠ ʨʘʟʚʦʜʠʪʴ ʤʘʩʩʫ ʣʶʜʝʡ ʥʘʨʦʜʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚ ʫʞʝ ʩʪʘʥʝʪ 

ʪʝʭʥʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʀ ʪʦʛʜʘ ʧʨʠʜʝʪ ñʩʫʜʥʳʡ ʜʝʥʴò ʙʝʣʳʭ ʮʠʚʠʣʠʟʘʪʦʨʦʚ. ʀ ʢʦʛʜʘ ʩʪʘʥʝʪ ʥʝʢʦʛʦ ʛʨʘʙʠʪʴ ʠ 

ʫʙʠʚʘʪʴ ʮʠʚʠʣʠʟʘʪʦʨʳ ʩ ʙʦʣʴʰʦʡ ʷʨʦʩʪʴʶ ʠ ʩʪʨʘʩʪʴʶ ʥʘʯʥʫʪ ʠʩʪʨʝʙʣʷʪʴ ʜʨʫʛ ʜʨʫʛʘ. ʕʪʦ ʞʝ ʜʠʘʣʝʢʪʠʢʘ ʠ 

ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ.  

ʉʐɸ ʦʜʥʦʟʥʘʯʥʦ ʧʨʦʡʜʫʪ ʪʦʪ ʞʝ ʧʫʪʴ ʤʫʯʠʪʝʣʴʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʯʪʦ ʠ ʈʠʤʩʢʘʷ ʀʤʧʝʨʠʷ.  

ɽʩʣʠ ʨʘʩʩʫʞʜʘʪʴ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʝʩʣʠ ʤʳ ʨʫʩʩʢʠʝ ʭʦʪʠʤ ʠʟʙʝʞʘʪʴ ʥʝʭʦʨʦʰʝʡ ʫʯʘʩʪʠ ʘʤʝʨʠʢʘʥʮʝʚ, ʤʳ 
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ʜʦʣʞʥʳ ʧʦʩʪʫʧʠʪʴ ʧʦ-ʫʤʥʦʤʫ ʠ ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʩʧʘʩʝʥʳ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʩʦʟʜʘʜʠʤ ʩʠʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʚʦʟʨʦʜʠʤ 

ʥʘʫʢʫ, ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʘʨʤʠʶ, ʫʚʝʣʠʯʠʤ ʥʘʩʝʣʝʥʠʝ, ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠé ʕʪʦ 

ʤʦʞʥʦ ʙʫʜʝʪ ʚʩʝ ʟʘʧʨʦʩʪʦ ʩʜʝʣʘʪʴ, ʝʩʣʠ ʤʳ ʦʪʢʘʞʝʤʩʷ ʦʪ ʢʦʯʝʚʦʛʦ ʘʛʨʝʩʩʠʚʥʦʛʦ ʘʨʭʝʪʠʧʘ ʙʝʣʦʛʦ ʮʠʚʠʣʠʟʘʪʦʨʘ, 

ʢʦʪʦʨʳʡ ɿʘʧʘʜ ʥʘʚʷʟʘʣ ʥʘʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʝ ʧʨʦʪʠʚ ʥʘʩ. ɺʟʘʤʝʥ ʩʛʥʠʚʰʝʡ ʠʜʝʦʣʦʛʠʠ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʤʝʯʪʳ ʟʘʧʘʜʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʦʟʜʘʜʠʤ ʠʜʝʦʣʦʛʠʶ ʨʫʩʩʢʦʛʦ ʙʫʜʫʱʝʛʦ ʠ ʨʫʩʩʢʦʡ ʧʦʙʝʜʳ.  

ʉʦʟʜʘʚ ʥʦʚʫʶ ʩʦʮʠʘʣ-ʢʦʩʤʠʯʝʩʢʫʶ ʠʜʝʦʣʦʛʠʶ ʪʝʭʥʦʪʨʦʥʥʦʛʦ ʜʫʭʦʚʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʤʳ ʩʦʧʨʦʚʦʜʠʤ 

ʨʘʟʚʠʪʠʝ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ.  

ɺ ʪʘʢʦʡ ʥʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʝ ʥʘʡʜʝʪʩʷ ʤʝʩʪʦ ʩʪʘʨʳʤ ʩʦʚʝʪʩʢʠʤ ʠ ʧʦʩʪ ʩʦʚʝʪʩʢʠʤ ʛʦʨʦʜʘʤ ʩ ʠʭ 

ʦʛʨʦʤʥʳʤʠ ʤʠʥʫʩʘʤʠ, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ ï ʷʨʢʠʡ ʩʠʤʚʦʣ ï ʧʘʥʝʣʴʥʳʝ ʤʥʦʛʦʵʪʘʞʢʠ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʚʘʣʳ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʝʧʨʝʩʩʠʠ.  

ʅʦʚʘʷ ʠʜʝʦʣʦʛʠʷ ʚʳʜʚʠʛʘʝʪ ʛʣʘʚʥʫʶ ʢʦʥʮʝʧʮʠʶ ʧʨʝʦʙʨʘʞʝʥʠʷ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ ʠ ʜʨʫʛʠʭ ʢʦʨʝʥʥʳʭ 

ʥʘʨʦʜʦʚ ʈʦʩʩʠʠ, ʘ ʠʤʝʥʥʦ ʩʝʪʴ ʧʨʦʨʳʚʥʳʭ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ.  

ɺ ʛʦʨʦʜʘʭ ʙʫʜʫʱʝʛʦ ʥʝ ʙʫʜʝʪ ʤʝʩʪʦ ʧʦʯʪʠ ʚʩʝʤ ʤʠʥʫʩʘʤ ʩʪʘʨʦʡ ʨʦʩʩʠʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʅʝ ʙʫʜʝʪ 

ʥʳʥʝʰʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʨʘʥʩʧʦʨʪ ʙʫʜʫʱʝʛʦ ʫʡʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʜ ʟʝʤʣʶ ʠ ʥʘ ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ. ʅʝ ʙʫʜʝʪ 

ʩʪʘʨʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʦʥʦʛʘʤʥʦʛʦ ʙʨʘʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʙʨʘʢ ʪʝʧʝʨʴ ʙʫʜʝʪ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʠ ʫʩʣʦʚʥʳʤ, ʥʝ ʙʫʜʝʪ ʨʘʟʚʘʣʠʚʘʶʱʠʭʩʷ ʤʝʜʩʘʥʙʘʪʦʚ ʠ ʧʦʣʠʢʣʠʥʠʢ, ʠʭ ʤʝʩʪʦ ʟʘʡʤʫʪ ʪʝʭʥʦʪʨʦʥʥʳʝ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʝ ʙʫʜʝʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ, ʚʤʝʩʪʦ ʥʠʭ ʙʫʜʫʪ ʤʘʛʥʠʪʦʧʣʘʥʳ, ʥʝ 

ʙʫʜʝʪ ʩʪʘʨʳʭ ʰʢʦʣ, ʚʤʝʩʪʦ ʥʠʭ ʙʫʜʫʪ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʩ ʥʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʟʥʘʥʠʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʚ ʢʦʪʦʨʳʭ ʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʙʫʢʚʘʣʴʥʦ ʦʞʠʚʫʪ ʠ ʥʘʯʥʫʪ ʫʜʘʨʥʦ ʛʨʳʟʪʴ ʛʨʘʥʠʪ 

ʥʘʫʢʠ. ʅʝ ʙʫʜʝʪ ʩʪʘʨʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʱʝʩʪʚʘ, ʥʝ ʙʫʜʝʪ ʙʘʥʢʦʚ, ʥʝ ʙʫʜʝʪ 

ʤʘʛʘʟʠʥʦʚ, ʚʤʝʩʪʦ ʥʠʭ ʙʫʜʫʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʟʚʦʟʷʱʠʝ ʪʦʚʘʨʳ ʠ ʧʨʦʜʫʢʪʳ ʧʦ ʜʦʤʘʤ. ʅʝ ʙʫʜʝʪ 

ʛʨʷʟʥʳʭ ʟʘʚʦʜʦʚ, ʚʤʝʩʪʦ ʥʠʭ ʙʫʜʫʪ ʢʦʤʧʘʢʪʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʠʥʠʟʘʚʦʜʳ ʥʘ ʙʘʟʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʘʜʜʝʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝ ʙʫʜʝʪ ʚʩʝʡ ʧʨʝʞʥʝʡ ʵʥʝʨʛʝʪʠʢʠ, ʭʦʪʴ ʘʪʦʤʥʦʡ, ʭʦʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ. 

ɺ ʛʦʨʦʜʘʭ ʙʫʜʫʱʝʛʦ ʞʠʣʳʝ ʠ ʧʨʦʯʠʝ ʢʚʘʨʪʘʣʳ ʙʫʜʫʪ ʧʦʢʨʳʚʘʪʴʩʷ ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʤʠʩʷ ʢʫʧʦʣʘʤʠ ʥʘ 

ʚʨʝʤʷ ɿʠʤʳ. ɼʝʰʝʚʦʝ ʪʝʧʣʦ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʤʳ ʚʦʟʴʤʝʤ ʠʟ ʛʣʫʙʠʥʳ ɿʝʤʣʠ. ʅʝ ʧʦʥʘʜʦʙʷʪʩʷ ʙʦʣʴʰʝ ʥʝʬʪʴ, 

ʛʘʟ, ʫʛʦʣʴ, ʜʨʦʚʘ ï ʚʩʝ ʵʪʦ ʩʪʘʥʝʪ ʦʪʢʨʦʚʝʥʥʳʤ ʠ ʥʝʧʨʠʢʨʳʪʳʤ ʘʥʘʭʨʦʥʠʟʤʦʤ. ʇʦʜ ʢʫʧʦʣʘʤʠ ʪʘʢʞʝ 

ʨʘʩʧʦʣʦʞʘʪʩʷ ʥʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʥʝ ʛʨʦʟʷʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʘʢʚʘ- ʠ ʵʢʦʟʦʥʳ. 

 

ɸ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʚ ʛʦʨʦʜʘʭ ʙʫʜʫʱʝʛʦ ʧʨʦʠʟʦʡʜʝʪ ñʅʝʦʣʠʪʠʯʝʩʢʘʷ ʈʝʚʦʣʶʮʠʷ 2.0ò. ɺ ʪʘʢʠʭ ʛʦʨʦʜʘʭ 

ʨʦʜʠʪʩʷ ʥʦʚʳʡ ʯʝʣʦʚʝʢ ï ʪʚʦʨʝʮ, ʢʦʪʦʨʳʡ ʧʦʚʝʜʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢ ʟʚʝʟʜʥʦʤʫ ʧʣʘʮʜʘʨʤʫ ï ʢ ʥʦʚʦʡ ʢʦʩʤʠʯʝʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ. ɸ, ʠʟʚʠʥʠʪʝ, ʧʨʠ ʪʘʢʦʤ ʜʚʠʞʝʥʠʠ ʨʦʩʩʠʡʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘʯʥʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʜʫʭʦʚʥʳʡ ʢʨʠʟʠʩ ʚ 

ʣʝʛʢʫʶ, ʘ ʩʦʧʨʦʚʦʞʜʘʷ ʵʪʦ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʨʦʩʩʠʡʩʢʦʝ ʦʙʱʝʩʪʚʦ ʟʘʙʫʜʝʪ 

ɸʜ ʨʝʬʦʨʤʘʪʦʨʦʚ, ʙʫʜʝʪ ʧʣʦʜʠʪʩʷ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ, ʥʘʯʥʝʪ ʜʦʣʛʦ ʞʠʪʴ ʟʜʦʨʦʚʦʡ ʠ ʩʯʘʩʪʣʠʚʦʡ ʞʠʟʥʴʶ ʜʦ 120 

ʣʝʪ ʤʠʥʠʤʫʤ, ʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʳʡʜʝʪ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʘʩʩʦʚʦ ʠ ʩʦʟʜʘʩʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ 

ʮʠʚʠʣʠʟʘʮʠʶ.  

ʀʪʘʢ, ʯʪʦʙʳ ʈʦʩʩʠʠ ʚʳʞʠʪʴ ʠ ʧʦʙʝʜʠʪʴ ʚ ʥʦʚʦʡ ʭʦʣʦʜʥʦʡ ʚʦʡʥʝ ʥʘ ʠʩʪʦʱʝʥʠʝ, ʢʦʪʦʨʫʶ ɿʘʧʘʜ ʨʘʟʚʷʟʘʣ 

ʧʨʦʪʠʚ ʥʘʩ, ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʪʘʥʝʪ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʣʶʯʦʤ ʢ ʧʦʙʝʜʝ.  

ʉʘʤʠ ʞʝ ʉʐɸ ʨʫʭʥʫʪ ʚ ʧʨʦʧʘʩʪʴ ʫʞʝ ʚ ʵʪʦʤ ʚʝʢʝ, ʠ ʠʤ ʥʝ ʧʦʤʦʞʝʪ ʙʝʩʢʦʥʪʨʦʣʴʥʘʷ ʵʤʠʩʩʠʷ ʬʠʘʪʥʳʭ 

ʜʝʥʝʛ, ʤʘʥʠʧʫʣʷʮʠʷ ʩʦʟʥʘʥʠʷ, ʧʨʦʤʳʚʢʘ ʤʦʟʛʦʚ ʠ ʦʜʫʨʘʯʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʥʝ ʧʦʤʦʞʝʪ 

ʧʨʦʚʦʮʠʨʫʝʤʳʝ ʉʐɸ ʚʦʡʥʳ ʠ ʨʝʚʦʣʶʮʠʠ, ʥʝ ʧʦʤʦʞʝʪ ʰʘʥʪʘʞ, ʪʝʨʨʦʨ ʠ ʩʢʦʣʘʯʠʚʘʥʠʝ ʚʦʝʥʥʳʭ ʩʦʶʟʦʚ. 

ʉʫʜʴʙʘ ʉʐɸ ʥʝʟʘʚʠʜʥʘʷ ʧʦ ʦʜʥʦʡ ʧʨʠʯʠʥʳ ï ʠʭ ʘʛʨʝʩʩʠʚʥʳʡ ʠ ʢʦʯʝʚʦʡ ʘʨʭʝʪʠʧ, ʥʦʩʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʠʭ 

ʛʦʩʫʜʘʨʩʪʚʦ ʩʦʙʨʘʣʦ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʥʝ ʩʧʦʩʦʙʝʥ ʧʨʝʦʜʦʣʝʚʘʪʴ ʢʨʠʟʠʩʳ. 

ɸ ʯʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʪʦ ʨʝʢʦʤʝʥʜʫʶ ʥʝ ʦʙʨʘʱʘʪʴ ʥʘ ʵʪʦ ʚʥʠʤʘʥʠʝ. ʅʠʢʘʢʠʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʥ ʥʝ ʚʳʟʚʘʥ.  

ɺʩʝ ʠʩʪʝʨʠʯʝʩʢʠʝ ʨʘʟʛʦʚʦʨʳ ʠ ʣʫʢʘʚʳʝ ʨʝʯʠ ʟʘʧʘʜʥʳʭ ʧʦʣʠʪʠʢʦʚ ʠ ʢʦʨʨʫʤʧʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʜʳʤʦʚʘʷ ʟʘʚʝʩʘ, ʧʨʠʟʚʘʥʥʘʷ ʣʠʰʠʪʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʙʫʜʫʱʝʛʦ ʠ ʦʪʙʨʦʩʠʪʴ ʝʛʦ ʦʙʨʘʪʥʦ ʚ ʧʨʦʰʣʦʝ ʚ ʪʝʤʥʳʝ ʚʝʢʘ ʨʘʜʠ ʬʘʣʴʰʠʚʦʛʦ ʩʯʘʩʪʴʷ ʠ ʙʣʘʛʦʜʝʥʩʪʚʠʷ ʵʣʠʪ 

ʟʘʧʘʜʥʳʭ ʛʦʩʫʜʘʨʩʪʚ.  
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