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МОДЕЛИРОВАНИЕ ТЕМПЕРАТУРНОГО 
РЕЖИМА ЛЕТАТЕЛЬНОГО АППАРАТА С 
ЗАКРЫТЫМ КОРПУСОМ 

 
 
 

ЧЕРНЫШОВ НИКОЛАЙ АЛЕКСАНДРОВИЧ 
ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ 

РОЖКОВ ПАВЕЛ СЕРГЕЕВИЧ, 
СОЛДАТОВ ДМИТРИЙ РОМАНОВИЧ 

ɺʋʅʎ ɺɺʉ çɺɺɸ ʠʤ. ʧʨʦʬ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʦʚʨʝʤʝʥʥʳʝ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʪʨʝʫʛʦʣʴʥʫʶ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʙʝʥʟʠʥʦʚʳʝ, ʪʘʢ ʠ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʝ ʜʚʠʛʘʪʝʣʠ, ʧʨʠʯʝʤ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʪʠʝʚʳʝ ʙʘʪʘʨʝʠ. ɺʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ 
ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʣʠʪʠʝʚʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʠʟʙʝʛʘʪʴ ʠʭ ʧʝʨʝʛʨʝʚʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʛʦʨʘʥʠʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʭʦʜʫ ʘʧʧʘʨʘʪʘ ʠʟ ʩʪʨʦʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʜʚʫʤʝʨʥʦʝ ʫʨʘʚʥʝʥʠʝ 
ʃʘʧʣʘʩʘ, ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. 

 
SIMULATION OF THE TEMPERATURE REGIME OF AN AIRCRAFT WITH A CLOSED BODY 
 

Chernyshov Nikolai Alexandrovich, 
Rozhkov Pavel Sergeevich, 

Soldatov Dmitry Romanovich 
 

Abstracts: Modern unmanned aerial vehicles can have a variety of shapes, including triangular. Both gasoline 
and electric motors are used as energy sources, and lithium batteries are used for the latter. It is important to 
observe the correct temperature regime of lithium batteries and avoid overheating them, as this can lead to a 
fire and, as a result, the device will fail. 
Keywords: unmanned aircrafts, temperature regime, two-dimensional Laplace equation, right triangle. 

 
ʈʘʩʩʤʦʪʨʠʤ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʚ ʬʦʨʤʝ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʢʦ-

ʪʦʨʳʡ ʦʩʥʘʱʸʥ ʜʚʫʤʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʜʦʣʴ ʢʘʪʝʪʦʚ. ʂʦʨʧʫʩ ʵʪʦʛʦ ʘʧ-
ʧʘʨʘʪʘ ʥʝ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʦʚ ʘʢʪʠʚʥʦʛʦ ʠʣʠ ʧʘʩʩʠʚʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥ ʚ ʟʘʢʨʳʪʦʤ ʢʦʨʧʫʩʝ. 
ʉʦ ʩʪʦʨʦʥʳ ɺʉ ʢʦʨʧʫʩ ʧʦʣʥʦʩʪʴʶ ʛʝʨʤʝʪʠʯʝʥ ʠ ʣʠʰʝʥ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʨʘʜʠʘʪʦʨʦʚ ʜʣʷ 
ʪʝʧʣʦʦʪʚʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʫ ʩʪʦʨʦʥʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʡ. ʇʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ 
ʚʦʟʥʠʢʘʝʪ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʘʧʧʘʨʘʪʘ, ʚʳ-
ʟʚʘʥʥʦʝ ʨʘʙʦʪʦʡ ʜʚʠʛʘʪʝʣʝʡ. 
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ʉʡʪ. 1. ʍʧʩʥʙ ʤʞʫʙʫʞʤʵʦʧʜʧ ʙʨʨʙʩʙʫʙ 

 
ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʦ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ. 

ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʚʫʤʝʨʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 
ʃʘʧʣʘʩʘ [1] 

 

2 2
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,                                                           (3) 

 0
x y l

u

n + =

µ
=

µ
.                                                  (4) 

ʋʨʘʚʥʝʥʠʷ ʩʪʦʨʦʥ ʧʨʠʥʠʤʘʶʪ ʚʠʜ 

  : 0AB x= , : 0AC y= , :BC x y l+ = (5) 

ʛʜʝ AB AC l= = - ʢʘʪʝʪʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ɿʘʜʘʯʘ (1) ï (5) ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ 
ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʌʫʨʴʝ [2], ʧʨʝʜʩʪʘʚʠʤ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

 ( , ) ( ) ( )u x y X x Y y= .                                                          (6) 

ʇʦʜʩʪʘʚʠʚ (6) ʚ ʫʨʘʚʥʝʥʠʝ (1), ʧʦʣʫʯʠʤ 

 

" "
2( ) ( )

( ) ( )

X x Y y
k

X x Y y
=- =-,                                                    (7) 

ʛʜʝ k - ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ. 
ɺʳʨʘʞʝʥʠʝ (7) ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʘ ʫʨʘʚʥʝʥʠʷ  

 
" 2( ) ( ) 0X x k X x+ =,                                                      (8) 

 
" 2( ) ( ) 0Y y k Y y- =.                                                        (9) 

ʆʙʱʠʝ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʶʱʠʝ 

 1 2( ) sin cosX x C kx C kx= + ,                                                 (10) 
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 3 4( ) ch shY y C ky C ky= + ,                                                     (11) 

ʛʜʝ 1 2 3 4,  ,  ,  C C C C  - ʧʨʦʠʟʚʦʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ. 

ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ ʚʠʜ  

 
( ) ( )(

( ) ( ) )
1

( , ) sin sh sin sh

sin sh sin sh

n n n n n

n

n n n n

u x y C k x k l y k l y k x

k y k l x k l x k y

¤

=

= - + - +

+ - + -

ä
. (12) 

ʛʜʝ ( 1, 2,...)n

n
k n

l

p
= =  - ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, nC  - ʥʝʠʟʚʝʩʪʥʳʝ ʧʦʩʪʦʷʥʥʳʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ (2), ʧʦʣʫʯʠʤ 

 
1

sin sh sinn n n

n

y
C k y k l

l

¤

=

på õ
= æ ö
ç ÷

ä .                                               (13) 

ʅʘʡʜʝʤ ʢʦʥʩʪʘʥʪʳ, ʧʨʠʨʘʚʥʠʚʘʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʜ ʩʠʥʫʩʦʤ 

1 2 3 4

1
, 0, 0, 0,...

sh
C C C C= = = =

p
.                                     (14) 

ɽʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ (3), ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ ʢʦʥʩʪʘʥʪʳ nC  ʪʘʢʞʝ ʠʤʝʶʪ ʪʘ-

ʢʦʡ ʞʝ ʚʠʜ (14). 
ʇʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʳʝ ʢʦʥʩʪʘʥʪʳ (14) ʚ (12) ʠ ʟʘʧʠʰʝʤ ʨʝʰʝʥʠʝ 

 

( ) ( )

( ) ( )

1
( , ) sin sh sin sh

sh

sin sh sin sh

u x y x l y l y x
l l l l

y l x l x y
l l l l

p p p på
= - + - +æ
pç

p p p põ
+ - + - ö

÷

.                (15) 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʪʨʝʭʤʝʨʥʳʡ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʩʧʠ-
ʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʦʙʨʘʞʝʥʘ ʢʘʢ ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ 
ʛʨʘʬʠʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʧʣʦʩʢʦʩʪʠ XOY. 

 

    
ʉʡʪ. 2. ʇʚʳʹʥʦʧʞ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʫʞʥʨʞʩʙʫʬʩʴ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʚʳʚʦʜ: ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦ-
ʪʳ ʣʠʪʠʝʚʦʡ ʙʘʪʘʨʝʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʤʝʩʪʠʪʴ ʝʸ ʙʣʠʞʝ ʢ ʩʝʨʝʜʠʥʝ ʛʠʧʦʪʝʥʫʟʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɺ ʵʪʦʡ 
ʦʙʣʘʩʪʠ ʙʝʩʧʠʣʦʪʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝ-
ʥʠʶ ʥʘʛʨʝʚʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʕʪʦ ʚʘʞʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʤʠʥʠʤʠʟʘʮʠʷ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʳ 
ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʠʭ ʧʝʨʝʛʨʝʚʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʪ ʩʨʦʢ ʩʣʫʞʙʳ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʩʪʘʮʠʦʥʘʨʥʦʤ 
ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʨʘʚʥʦʙʝʜʨʝʥʥʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥ ʛʨʘ-
ʬʠʢ, ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠ-
ʤʝʥʝʥʠʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘ-
ʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʊʠʭʦʥʦʚ ɸ.ʅ., ʉʘʤʘʨʩʢʠʡ ɸ.ɸ. ʋʨʘʚʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʄʦʩʢʚʘ : ʀʟʜ-ʚʦ ʄɻʋ, 

ʅʘʫʢʘ, 2004. ð 798 ʩ.. 
2. ʌʠʭʪʝʥʛʦʣʴʮ ɻ.ʄ. ʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʄ.: ʅʘʫʢʘ, 1960. 464 ʩ. 
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УДК 519.6 

ИМПЛЕМЕНТАЦИЯ МЕТОДОВ 
РЕГУЛЯРИЗАЦИИ ПОЛНОЙ ВАРИАЦИИ И 
АНИЗОТРОПНОЙ ДИФФУЗИИ В 
НЕЙРОСЕТЕВЫХ МОДУЛЯХ ДЛЯ 
ПОДАВЛЕНИЯ СМЕШАННОГО ШУМА 
РЕНТГЕНОВСКИХ ИЗОБРАЖЕНИЙ 

Ламбин Павел Сергеевич 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʣʴʥʠʢʦʚʘ ɽʚʛʝʥʠʷ ʅʠʢʦʣʘʝʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɸʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʈʝʥʪʛʝʥʦʚʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʦʜʚʝʨʞʝʥʳ 
ʚʦʟʜʝʡʩʪʚʠʶ ʩʤʝʰʘʥʥʦʛʦ ʰʫʤʘ ð ʢʦʤʙʠʥʘʮʠʠ ʢʚʘʥʪʦʚʦʛʦ (ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ) ʰʫʤʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʬʦʪʦʥʥʦʛʦ ʧʦʪʦʢʘ, ʠ ʛʘʫʩʩʦʚʩʢʦʛʦ ʰʫʤʘ ʩʯʠʪʳʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʘʢʪʦʚ. ʂʣʘʩ-
ʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʘ, ʪʘʢʠʝ ʢʘʢ ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʧʦʣʥʦʡ ʚʘʨʠʘʮʠʠ (Total Variation, TV) ʠ 
ʘʥʠʟʦʪʨʦʧʥʘʷ ʜʠʬʬʫʟʠʷ ʇʝʨʦʥʘïʄʘʣʠʢʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʛʨʘʥʠʮ, ʦʜʥʘʢʦ ʩʪʨʘʜʘʶʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ 
ʩʢʣʦʥʥʦʩʪʠ ʢ ʘʨʪʝʬʘʢʪʘʤ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ 
ʚ ʚʠʜʝ ʦʙʫʯʘʝʤʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʫʣʝʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʢʘʩʢʘʜʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩʢʚʦʟʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʄʦʜʫʣʴ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʦʩʪʘʪʦʯʥʘʷ U-Net, ʘʧʧʨʦʢ-
ʩʠʤʠʨʫʶʱʘʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ TV-ʨʝʛʫʣʷʨʠʟʘʮʠʠ, ʘ ʤʦʜʫʣʴ ʫʩʠʣʝʥʠʷ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ ʩʦʯʝʪʘʝʪ ʬʠʢʩʠ-
ʨʦʚʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ ʩ ʦʙʫʯʘʝʤʦʡ ʥʝʣʠʥʝʡʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʠʤʠʪʠʨʫʶʱʝʡ ʘʥʠʟʦʪʨʦʧʥʫʶ ʜʠʬ-
ʬʫʟʠʶ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʚʘʣʠʜʘʮʠʠ ʥʘ ʨʝʘʣʴʥʳʭ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʩʥʠʤʢʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ, ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʧʦʣʥʦʡ ʚʘʨʠʘʮʠʠ, ʘʥʠʟʦʪʨʦʧʥʘʷ ʜʠʬʬʫʟʠʷ, ʩʚʸʨ-
ʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʪʘʪʦʯʥʦʝ ʦʙʫʯʝʥʠʝ, U - Net. 
 

IMPLEMENTATION OF TOTAL VARIATION REGULARIZATION AND ANISOTROPIC DIFFUSION 
METHODS IN NEURAL NETWORK MODULES FOR MIXED NOISE SUPPRESSION IN X-RAY IMAGES 
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Abstract: X-ray images acquired with diagnostic equipment are subject to mixed noise ð a combination of 
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quantum (Poisson) noise, arising from the statistical nature of the photon flux, and Gaussian readout noise 
from electronic chains. Classical denoising methods, such as total variation (TV) regularization and Peronaï
Malik anisotropic diffusion, are effective at preserving edges but suffer from manual parameter tuning, high 
computational cost, and artifacts. This paper proposes an approach to implement these classical methods as 
trainable neural network modules integrated into a cascaded end-to-end X-ray image processing architecture. 
The denoising module is realized as a residual U-Net that approximates the solution of the TV-regularization 
(ROF) problem, while the detail enhancement module combines a fixed Laplacian operator with a learnable 
nonlinear processing unit that mimics anisotropic diffusion. We present the mathematical foundations, archi-
tectural design, and experimental validation on real X-ray images. Statistical analysis demonstrates an in-
crease in standard deviation (from 49.3 to 66.6), reduction in excess kurtosis (from 0.59 to ī1.13), and growth 
in Shannon entropy (from 7.5 to 7.8), confirming improved contrast, more uniform intensity distribution, and 
higher informational content. The proposed hybrid approach retains interpretability of classical methods while 
eliminating their inherent drawbacks, offering a robust solution for low-dose and legacy equipment radiog-
raphy. 
Key words: Total variation regularization, anisotropic diffusion, convolutional neural networks, X-ray image 
denoising, residual learning, U-Net, PoissonïGaussian noise, image restoration, medical image processing, 
PeronaïMalik filter. 

 
ʎʠʬʨʦʚʘʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ. ʆʜʥʘʢʦ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦ-
ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 
ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʘʨʳʤ ʧʦʢʦʣʝʥʠʷʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʦʥ-
ʪʨʘʩʪʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʘʨʪʝʬʘʢʪʦʚ [1]. ɿʘʤʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʘ ʚ ʩʠʣʫ ʬʠʥʘʥʩʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 
ʯʪʦ ʜʝʣʘʝʪ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʦʙʨʘʙʦʪʢʠ. 

ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʤʝʝʪ ʩʦʩʪʘʚʥʫʶ ʧʨʠʨʦʜʫ. ʂʚʘʥʪʦʚʳʡ ʰʫʤ, 
ʧʦʜʯʠʥʷʶʱʠʡʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʇʫʘʩʩʦʥʘ, ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʣʫʢʪʫʘʮʠʠ ʯʠʩʣʘ ʬʦʪʦʥʦʚ, 
ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʝʪʝʢʪʦʨʦʤ. ʕʪʦʪ ʪʠʧ ʰʫʤʘ ʜʦʤʠʥʠʨʫʝʪ ʚ ʦʙʣʘʩʪʷʭ ʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʠʛʥʘʣʘ ʠ 
ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ. ɻʘʫʩʩʦʚʩʢʠʡ ʰʫʤ ʩʯʠʪʳʚʘʥʠʷ, ʥʘʧʨʦʪʠʚ, ʘʜʜʠʪʠʚʝʥ ʧʦ ʩʚʦ-
ʝʡ ʧʨʠʨʦʜʝ ʠ ʩʚʷʟʘʥ ʩ ʪʝʧʣʦʚʳʤʠ ʰʫʤʘʤʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʠ ʥʶʘʥʩʘʤʠ ʫʩʠʣʠʪʝʣʴʥʳʭ ʪʨʘʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʰʫʤʦʚʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʧʫʘʩʩʦʥʦʚʩʢʦʡ ʠ ʛʘʫʩʩʦʚʩʢʦʡ ʢʦʤʧʦʥʝʥʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ ʬʠʣʴ-
ʪʨʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 
ʥʝʡʨʦʩʝʪʝʚʳʝ ʧʦʜʭʦʜʳ ʩʧʦʩʦʙʥʳ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦ 
ʧʦʜʘʚʣʷʪʴ ʰʫʤʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʘʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. 

ʈʝʛʫʣʷʨʠʟʘʮʠʠ ʧʦʣʥʦʡ ʚʘʨʠʘʮʠʠ ʠ ʘʥʠʟʦʪʨʦʧʥʦʡ ʜʠʬʬʫʟʠʠ ʚ ʚʠʜʝ ʦʙʫʯʘʝʤʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦ-
ʜʫʣʝʡ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʥʦ ʫʩʪʨʘʥʠʪ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʰʫʤʘ ʠ ʚʳʩʦʢʫʶ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠʪʝʨʘʮʠʦʥʥʳʭ ʩʭʝʤ. 

ʄʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʰʫʤʣʸʥʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʩʣʝ-
ʜʫʶʝɦʤ ʚʠʜʝ (1): 

Ὅὼȟώ όὼȟώ ὲὼȟώȟ                                                   ρ 

ʛʜʝ όὼȟώ ï ʠʩʪʠʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ὲὼȟώ - ʜʜʠʪʠʚʥʘʷ ʰʫʤʦʚʘʷ ʢʦʤʧʦʥʝʥʪʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʧʫʘʩʩʦʥʦʚʩʢʦʡ ʠ ʛʘʫʩʩʦʚʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʢʚʘʥʪʦʚ ʧʫʘʩʩʦʥʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʛʘʫʩʩʦʚʩʢʠʤ ʩ ʜʠʩ-
ʧʝʨʩʠʝʡ, ʨʘʚʥʦʡ ʩʨʝʜʥʝʤʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʛʘʫʩʩʦʚʩʢʦʛʦ ʰʫ-
ʤʘ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʨʨʝʢʮʠʝʡ. 



WORLD OF SCIENCE 15 

 

XIX International scientific conference | www.naukaip.ru 

ʄʝʪʦʜ ʧʦʣʥʦʡ ʚʘʨʠʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʈʫʜʠʥʳʤ, ʆʰʝʨʦʤ ʠ ʌʘʪʝʤʠ (ROF-ʤʦʜʝʣʴ) ʚ 1992 ʛʦʜʫ, 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʰʫʤʦʧʦʜʘʚʣʝʥʠʶ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʛʨʘʥʠʮ [2]. ɺ 
ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʤʠʥʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʘ (2): 

Ὁό ​᷄ό᷄ὨὼὨώ
‗

ς
ό Ὅ ὨὼὨώȟ                                    ς 

ʛʜʝ ʧʝʨʚʳʡ ʯʣʝʥ ð ʧʦʣʥʘʷ ʚʘʨʠʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ u, ʜʝʡʩʪʚʫʶʱʘʷ ʢʘʢ ʨʝʛʫʣʷʨʠʟʘʪʦʨ, ʧʦʦʱʨʷʶ-
ʱʠʡ ʢʫʩʦʯʥʦ-ʛʣʘʜʢʠʝ ʨʝʰʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʦʥʪʫʨʦʚ; ʚʪʦʨʦʡ ʯʣʝʥ ð ʰʪʨʘʬ ʟʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʘʙʣʶ-
ʜʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; ɚ > 0 - ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʛʣʘʞʠʚʘʥʠʝʤ ʠ 
ʙʣʠʟʦʩʪʴʶ ʢ I. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʨʝʰʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘïʃʘʛʨʘʥʞʘ ʩ ʛʨʘʜʠʝʥʪʥʳʤ ʩʧʫʩʢʦʤ ʧʦ 
ʚʨʝʤʝʥʠ (3): 

‬ό

‬ὸ
​

​ό

​᷄ό᷄
‗ό Ὅȟόὼȟώȟπ ὍὼȟώȢ                                  σ 

TV-ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʩʦʭʨʘʥʷʝʪ ʩʢʘʯʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʝ-
ʨʝʣʦʤʦʚ, ʢʦʥʪʫʨʦʚ ʦʨʛʘʥʦʚ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʡʚʣʝʪ-ʧʦʨʦʛʦʚʦʡ ʦʙʨʘ-
ʙʦʪʢʦʡ, ʤʝʪʦʜ ʥʝ ʩʦʟʜʘʸʪ ʘʨʪʝʬʘʢʪʦʚ ʚʙʣʠʟʠ ʨʝʟʢʠʭ ʢʨʘʸʚ. 

ʆʜʥʘʢʦ ʢʣʘʩʩʠʯʝʩʢʘʷ TV-ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ɚ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʦʜʙʠʨʘʝʪʩʷ ʚʨʫʯʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʫʨʦʚʥʷ ʰʫʤʘ. ʇʨʠ ʯʨʝʟʤʝʨʥʦʡ ʨʝʛʫʣʷʨʠʟʘʮʠʠ 
ʧʦʷʚʣʷʶʪʩʷ ʣʦʞʥʳʝ ʧʣʦʩʢʠʝ ʦʙʣʘʩʪʠ ʚ ʤʝʩʪʘʭ ʧʣʘʚʥʳʭ ʛʨʘʜʠʝʥʪʦʚ. ʀʪʝʨʘʪʠʚʥʘʷ ʧʨʠʨʦʜʘ ʤʝʪʦʜʘ ʪʨʝ-
ʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ. 

ɺ 1990 ʛʦʜʫ ʇʝʨʦʥʦʤ ʠ ʄʘʣʠʢʦʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ɸʥʠʟʦʪʨʦʧʥʘʷ ʜʠʬʬʫʟʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʠʪʝʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʥʝʣʠʥʝʡʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʫʜʘʣʷʝʪ ʰʫʤ, ʩʦʭʨʘʥʷʷ ʯʸʪʢʠʝ ʛʨʘʥʠʮʳ 
ʦʙʲʝʢʪʦʚ [3]. ɸʥʠʟʦʪʨʦʧʥʘʷ ʜʠʬʬʫʟʠʷ ʫʧʨʘʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʠʟʦʙʨʘʞʝʥʠʷ, ʵʪʦ ʦʪʣʠʯʘʝʪ 
ʝʝ ʦʪ ʠʟʦʪʨʦʧʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ (ʬʠʣʴʪʨ ɻʘʫʩʩʘ), ʛʜʝ ʜʠʬʬʫʟʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚ-
ʣʝʥʠʷʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʳʪʠʶ ʛʨʘʥʠʮ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ (4): 
‬ό

‬ὸ
​ ̒ᴁ​Ὅᴁ ​Ὅȟ                                                          τ 

ʛʜʝ ̒ᴁ​Ὅᴁ - ʬʫʥʢʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʤʦʜʫʣʷ ʛʨʘʜʠʝʥʪʘ. 
ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʇʝʨʦʥʘïʄʘʣʠʢʘ ʠʤʝʝʪ ʚʠʜ (5): 

ὧί
ρ

ρ
ί
ὑ

 ȟ                                                                 υ 

ʛʜʝ K - ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʨʦʛ: ʧʨʠ ᴁ​Ὅᴁ >> K ʜʠʬʬʫʟʠʷ ʧʦʜʘʚʣʷʝʪʩʷ, ʧʨʠ ᴁ​Ὅᴁ << K 
ʜʠʬʬʫʟʠʷ ʘʢʪʠʚʥʘ. 

ɸʥʠʟʦʪʨʦʧʥʘʷ ʜʠʬʬʫʟʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʦ, ʩ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʧʦ ʚʨʝʤʝʥʠ. ʅʘ ʢʘʞʜʦʤ 
ʰʘʛʝ ʧʠʢʩʝʣʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʛʨʘʥʠʮʘʤ ʦʙʲʝʢʪʦʚ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʠʤʝʥʴʰʝʤʫ ʩʛʣʘʞʠʚʘʥʠʶ, ʘ ʦʜʥʦ-
ʨʦʜʥʳʝ ʦʙʣʘʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ 
ʧʦʜʘʚʣʝʥʠʝ ʰʫʤʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʤʘʣʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʠʪʝʨʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʦʙʫʯʘʝʤʳʤʠ 
ʥʝʡʨʦʩʝʪʝʚʳʤʠ ʤʦʜʫʣʷʤʠ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 
ʂʘʞʜʳʡ ʪʘʢʦʡ ʤʦʜʫʣʴ ʥʘʩʣʝʜʫʝʪ ʬʠʟʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʤʝʪʦʜʘ, ʦʜʥʘʢʦ ʝʛʦ ʧʘʨʘ-
ʤʝʪʨʳ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʩ ʫʯʝʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

ʄʦʜʫʣʴ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ TV - ʨʝʛʫʣʷʮʠʠ, ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʠʜʝʶ ROF-ʤʦʜʝʣʠ ʧʦʣ-
ʥʦʡ ʚʘʨʠʘʮʠʠ ʚ ʬʦʨʤʘʪʝ ʦʩʪʘʪʦʯʥʦʡ U - Net. 

ɺʳʭʦʜʥʦʡ ʩʣʦʡ ʬʦʨʤʠʨʫʝʪ ʦʮʝʥʢʫ ʰʫʤʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ὲὼȟώ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚʳʯʠʪʘʝʪʩʷ ʠʟ 
ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʦʜʦʙʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʤʠʥʠʤʠʟʘʮʠʠ TV-ʬʫʥʢʮʠʦʥʘʣʘ ʚ ʪʦʤ ʦʪʥʦʰʝ-



16 WORLD OF SCIENCE 

 

XIX международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

ʥʠʠ, ʯʪʦ ʩʝʪʴ ʦʙʫʯʘʝʪʩʷ ʚʳʜʝʣʷʪʴ ʰʫʤ, ʘ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʟʢʠʝ ʛʨʘʥʠʮʳ ʩʦʭʨʘʥʷʶʪʩʷ ʙʣʘʛʦʜʘʨʷ 
skip-ʩʦʝʜʠʥʝʥʠʷʤ, ʧʝʨʝʜʘʶʱʠʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʙʭʦʜ ʵʪʘʧʦʚ ʩʞʘʪʠʷ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 
ʷʚʥʳʤ ʠʪʝʨʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘïʃʘʛʨʘʥʞʘ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʢʩʠʨʦʚʘʥ-

ʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʘ ‗. 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

(6): 

Ὢ ὥὶὫάὭὲᴁὪ Ὣᴁ ‗ᴁ​Ὢᴁ ȟ                                              φ 

ʛʜʝ f ï ʠʩʪʠʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, g ï ʥʘʙʣʶʜʘʝʤʦʝ ʟʘʰʫʤʣʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 
ʆʩʪʘʪʦʯʥʘʷ U-Net ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʦʧʝʨʘʪʦʨ, ʦʙʨʘʪʥʳʡ ʢ ʟʘʜʘʯʝ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ: ʩʝʪʴ ʦʙʫʯʘʝʪ-

ʩʷ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ὲ Ὣ Ὢ. Skip-ʩʦʝʜʠʥʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ U-Net ʧʦ ʩʚʦʝʤʫ ʜʝʡʩʪʚʠʶ ʦʢʘʟʳʚʘʶʪʩʷ 
ʘʥʘʣʦʛʠʯʥʳ ʤʥʦʛʦʩʝʪʦʯʥʳʤ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʦʨʛʘʥʠʟʫʷ ʧʝʨʝʜʘʯʫ 
ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʟ ʵʥʢʦʜʝʨʘ ʚ ʜʝʢʦʜʝʨ. 

ʄʦʜʫʣʴ ʫʩʠʣʝʥʠʷ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʥʠʟʦʪʨʦʧʥʦʡ ʜʠʬʬʫʟʠʠ, ʦʙʲʝʜʠ-
ʥʷʝʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʇʝʨʚʳʡ ʩʣʦʡ ʤʦʜʫʣʷ, ʩʚʝʨʪʢʘ ʩ 
ʬʠʢʩʠʨʦʚʘʥʥʳʤ (ʥʝʦʙʫʯʘʝʤʳʤ) ʷʜʨʦʤ ʃʘʧʣʘʩʘ ð ʚʳʜʝʣʷʝʪ ʢʘʨʪʫ ʜʝʪʘʣʝʡ. ɼʘʣʝʝ ʩʚʸʨʪʦʯʥʘʷ ʧʦʜʩʝʪʴ 
ʩʪʨʦʠʪ ʢʘʨʪʫ ʫʩʠʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʣʠʥʝʡʥʦ ʩʫʤʤʠʨʫʝʪʩʷ ʩ ʠʩʭʦʜʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ʇʦʜʦʙʥʘʷ ʢʦʥʩʪʨʫʢ-
ʮʠʷ ʠʤʠʪʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʘʥʠʟʦʪʨʦʧʥʦʡ ʜʠʬʬʫʟʠʠ, ʥʦ ʟʘʤʝʥʷʝʪ ʠʪʝʨʘʮʠʦʥʥʫʶ ʩʭʝʤʫ ʇʝʨʦʥʘïʄʘʣʠʢʘ 
ʥʘ ʦʙʫʯʘʝʤʫʶ ʥʝʣʠʥʝʡʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʘʜʘʧʪʠʚʥʦ ʛʘʩʠʪʴ ʰʫʤʦʚʳʝ ʧʠʢʠ ʚ ʢʘʨʪʝ ʜʝʪʘʣʝʡ ʠ 
ʧʦʜʯʝʨʢʠʚʘʪʴ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʥʪʫʨʳ. ʈʦʣʴ ʜʝʪʝʢʪʦʨʘ ʛʨʘʥʠʮ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʳʯʠʩʣʝʥʠʶ ʛʨʘʜʠ-
ʝʥʪʘ ʚ ʤʝʪʦʜʝ ʇʝʨʦʥʘïʄʘʣʠʢʘ, ʚʳʧʦʣʥʷʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʷʜʨʦ ʃʘʧʣʘʩʘ, ʘ ʦʙʫʯʘʝʤʘʷ ʧʦʜʩʝʪʴ ʘʧʧʨʦʢ-
ʩʠʤʠʨʫʝʪ ʬʫʥʢʮʠʶ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʨʝʛʫʣʠʨʫʷ ʩʪʝʧʝʥʴ ʫʩʠʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʚʝʢʪʦʨʫ ʨʘʟʚʠʪʠʷ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ 
ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʦʜʫʣʠ TV-
ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʠ ʘʥʠʟʦʪʨʦʧʥʦʡ ʜʠʬʬʫʟʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʝʜʠʥʫʶ ʢʘʩʢʘʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʛʜʝ ʢʘʞʜʳʡ 
ʚʳʧʦʣʥʷʝʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʘ ʚʩʷ ʮʝʧʦʯʢʘ ʦʙʫʯʘʝʪʩʷ ʩʢʚʦʟʥʳʤ ʦʙʨʘʟʦʤ. ʊʝʤ ʩʘʤʳʤ ʦʧ-
ʪʠʤʠʟʠʨʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʜʫʣʝʡ ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: ʚʳʭʦʜ ʦʜʥʦʛʦ ʢʦʤʧʦ-
ʥʝʥʪʘ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʝʜʫʶʱʝʛʦ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʝʪʦʜʘ 
ʦʪʥʦʩʷʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʨʫʯʥʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ 
ʩʚʦʡʩʪʚʘʤ ʰʫʤʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʦʙʱʠʡ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʥʪʝʨ-
ʧʨʝʪʠʨʫʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. 
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УДК 612.82 

ВЛИЯНИЕ ХРОНИЧЕСКОЙ АЛКОГОЛЬНОЙ 
ИНТОКСИКАЦИИ НА ПОВЕДЕНЧЕСКИЕ 
РЕАКЦИИ КРЫС 

Макарова Юлия Владимировна 
ʩʪʫʜʝʥʪ, ʤʘʛʠʩʪʨ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʪʘʫʣʣʠʥʘ ʄʘʨʠʥʘ ʆʣʝʛʦʚʥʘ 
ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 
ʨʝʘʢʮʠʠ ʢʨʳʩ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʸʥ ʥʘ 20 ʩʘʤʮʘʭ ʢʨʳʩ ʣʠʥʠʠ Wistar, ʢʦʪʦʨʳʤ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ ʧʝʨʦ-
ʨʘʣʴʥʦ ʚʚʦʜʠʣʠ 25% ʨʘʩʪʚʦʨ ʵʪʘʥʦʣʘ. ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʮʝʥʠʚʘʣʠ ʚ ʪʝʩʪʘʭ çʆʪʢʨʳʪʦʝ ʧʦʣʝè ʠ 
çʊʸʤʥʘʷ ʢʘʤʝʨʘè. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʳʷʚʠʣʦ ʢʦʤʧʣʝʢʩ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟ-
ʤʝʥʝʥʠʡ: ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʡ ʦʪʸʢ, ʩʧʦʥʛʠʦʟ ʥʝʡʨʦʧʠʣʷ, ʦʯʘʛʦʚʳʡ ʛʣʠʦʟ, ʩʦʩʫʜʠʩʪʳʝ 
ʥʘʨʫʰʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 
ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ. ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʳʨʘʞʝʥʥʦ-
ʩʪʴʶ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʩʪʝʧʝʥʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʣʢʦʛʦʣʴʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ, ʵʪʘʥʦʣ, ʧʦʚʝʜʝʥʠʝ, ʦʪʢʨʳʪʦʝ ʧʦʣʝ, ʛʠʩʪʦʣʦʛʠʷ, ʛʦʣʦʚʥʦʡ 
ʤʦʟʛ, ʢʨʳʩʳ. 
 

EFFECT OF CHRONIC ALCOHOL INTOXICATION ON BEHAVIORAL REACTIONS OF RATS 
 

Makarova Yulia Vladimirovna 
 

Scientific adviser: Gataulina Marina Olegovna 
 
Abstract: The study examined the effect of chronic alcohol intoxication on behavioral reactions of rats. The 
experiment was conducted on 20 male Wistar rats that received 25% ethanol solution orally for 21 days. Be-
havioral reactions were assessed in the Open Field and Dark Chamber tests. Histological examination of the 
brain revealed a complex of structural changes: perivascular and pericellular edema, neuropil spongiosis, focal 
gliosis, and vascular disorders. A progressive decrease in motor and exploratory activity and an increase in 
anxiety levels were established. A direct correlation between the severity of behavioral disorders and the de-
gree of morphological changes in brain structures was revealed. 
Key words: alcohol intoxication, ethanol, behavior, open field, histology, brain, rats. 

 
ɻʛʞʝʞʦʡʞ 
ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʘʣʢʦʛʦʣʠʟʤ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʘʩʪʦʪʝ ʧʨʠʯʠʥ ʩʤʝʨʪʠ, ʫʩʪʫʧʘʷ ʩʝʨʜʝʯ-

ʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ [12]. ʍʨʦʥʠʯʝʩʢʘʷ ʘʣʢʦʛʦʣʴʥʘʷ 
ʠʥʪʦʢʩʠʢʘʮʠʷ (ʍɸʀ) ʧʨʠʚʦʜʠʪ ʢ ʧʦʨʘʞʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʫʷʟ-
ʚʠʤʦʡ ʤʠʰʝʥʴʶ ʷʚʣʷʝʪʩʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ [24]. ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘ-
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ʟʘʪʝʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʨʘʞʘʶʪ ʩʣʦʞʥʳʝ ʥʝʡʨʦʭʠʤʠ-
ʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʦʟʛʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʘʥʦʣʘ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ [18]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʘ ʧʦ-
ʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʢʨʳʩ ʠ ʚʳʷʚʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʣʝ-
ʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʵʪʠʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʣʳʝ ʢʨʳ-
ʩʳ, ʩʘʤʮʳ, ʣʠʥʠʠ Wistar, ʚʦʟʨʘʩʪʦʤ 6 ʤʝʩʷʮʝʚ, ʤʘʩʩʦʡ 370ï380 ʛ. ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ. 

ɸʣʢʦʛʦʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ 25% ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ. ʉ 1-ʛʦ ʧʦ 5-ʡ ʜʥʠ ʦʧʳʪʘ ʵʪʦ ʙʳʣ ʝʜʠʥʩʪʚʝʥ-
ʥʳʡ ʠʩʪʦʯʥʠʢ ʞʠʜʢʦʩʪʠ, ʜʘʣʝʝ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʦʙʳʯʥʫʶ ʚʦʜʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. 

ɺʣʠʷʥʠʝ ʘʣʢʦʛʦʣʷ ʥʘ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʪʝʩʪʘ çʆʪʢʨʳʪʦʝ ʧʦʣʝè (ʥʘ 3, 5, 12, 
15-ʡ ʜʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ). ɺ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʜʚʠʛʘʪʝʣʴ-
ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʛʨʫʤʠʥʛ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ, ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʘʮʠʡ ʠ ʤʦʯʝʠʩ-
ʧʫʩʢʘʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʩʪʘʥʦʚʢʘ çʊʸʤʥʘʷ ʢʘʤʝʨʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠè. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel 2010. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʝʩʪʦʚ ʞʠʚʦʪʥʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʫʪʸʤ ʜʝʢʘʧʠʪʘʮʠʠ 
ʧʦʜ ʣʸʛʢʠʤ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ. ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, 
ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʚʦʜʢʫ ʠ ʟʘʣʠʚʢʫ ʚ ʧʘʨʘʬʠʥ. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 5ï7 ʤʢʤ 
ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ [17]. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʘ 3-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʠʡ ʧʝʨʠʬʝʨʠ-
ʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʣʦ 38,2Ñ4,1; ʢ 15-ʤʫ ʜʥʶ ð 14,7Ñ2,4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʚʠʛʘ-
ʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʥʘ 61,5% (p < 0,05). 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠ-
ʞʝʥʠʶ. ʅʘ 3-ʡ ʜʝʥʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʝʢ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʣʦ 7,4Ñ1,2; ʢ 15-ʤʫ ʜʥʶ ð 
1,8Ñ0,4. ʉʥʠʞʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʣʦ 75,7% (p < 0,05). 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʛʣʷʜʳʚʘʥʠʡ ʚ ʦʪʚʝʨʩʪʠʷ, ʩʥʠʟʠ-
ʣʘʩʴ ʩ 2,9Ñ0,5 ʥʘ 3-ʡ ʜʝʥʴ ʜʦ 0,3Ñ0,1 ʥʘ 15-ʡ ʜʝʥʴ, ʯʪʦ ʚ 9,7 ʨʘʟʘ ʤʝʥʴʰʝ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ (p < 0,05). 

ɸʥʘʣʠʟ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʚʳʷʚʠʣ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʜʠʥʘʤʠʢʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʨʫ-
ʤʠʥʛʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 3,6Ñ0,8 ʩʝʢ ʥʘ 3-ʡ ʜʝʥʴ ʜʦ 6,9Ñ1,2 ʩʝʢ ʥʘ 15-ʡ ʜʝʥʴ. ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʦʚ ʜʝʬʝʢʘʮʠʠ 
ʚʦʟʨʦʩʣʦ ʩ 1,8Ñ0,4 ʜʦ 6,1Ñ1,0 (ʪʘʙʣ. 1). 

 
 

ʋʙʚʤʡʯʙ 1 
ɽʡʦʙʥʡʣʙ ʨʧʛʞʝʞʦʰʞʪʣʡʮ ʨʧʣʙʠʙʫʞʤʞʢ ʣʩʴʪ ʪ ʮʩʧʦʡʰʞʪʣʧʢ ʙʤʣʧʜʧʤʵʦʧʢ ʡʦʫʧʣʪʡʣʙʯʡʞʢ ʛ ʫʞʪʫʞ 

çʇʫʣʩʴʫʧʞ ʨʧʤʞè 

ʇʘʨʘʤʝʪʨ 3-ʡ ʜʝʥʴ 5-ʡ ʜʝʥʴ 12-ʡ ʜʝʥʴ 15-ʡ ʜʝʥʴ 

ɼʧʩʡʠʧʦʫʙʤʵʦʙʸ ʝʛʡʜʙʫʞʤʵʦʙʸ ʙʣʫʡʛʦʧʪʫʵ 

ʇʝʨʝʩʝʯʝʥʠʝ ʧʝʨʠʬʝ-
ʨʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ 

38,2 Ñ 4,1 28,5 Ñ 3,7 18,3 Ñ 2,9* 14,7 Ñ 2,4 

ʇʝʨʝʩʝʯʝʥʠʝ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʟʦʥʳ 

0,8 Ñ 0,3 0,4 Ñ 0,2 0,1 Ñ 0,1 0,0 Ñ 0,0 

ɻʞʩʫʡʣʙʤʵʦʙʸ ʝʛʡʜʙʫʞʤʵʦʙʸ ʙʣʫʡʛʦʧʪʫʵ 

ʉʪʦʡʢʠ ʚ ʧʝʨʠʬʝʨʠ-
ʯʝʩʢʦʡ ʟʦʥʝ 

7,4 Ñ 1,2 5,1 Ñ 0,9 3,2 Ñ 0,6* 1,8 Ñ 0,4 

ʉʪʦʡʢʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
ʟʦʥʝ 

0,6 Ñ 0,2 0,2 Ñ 0,1 0,0 Ñ 0,0 0,0 Ñ 0,0 
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ʇʘʨʘʤʝʪʨ 3-ʡ ʜʝʥʴ 5-ʡ ʜʝʥʴ 12-ʡ ʜʝʥʴ 15-ʡ ʜʝʥʴ 

ʁʪʪʤʞʝʧʛʙʫʞʤʵʪʣʙʸ ʙʣʫʡʛʦʧʪʫʵ 

ɿʘʛʣʷʜʳʚʘʥʠʷ ʚ ʦʪ-
ʚʝʨʩʪʠʷ 

2,9 Ñ 0,5 2,1 Ñ 0,4 0,8 Ñ 0,2* 0,3 Ñ 0,1 

ʖʥʧʯʡʧʦʙʤʵʦʴʞ ʩʞʙʣʯʡʡ 

ɻʨʫʤʠʥʛ (ʩʝʢ) 3,6 Ñ 0,8 5,8 Ñ 1,1 7,2 Ñ 1,3* 6,9 Ñ 1,2 

ɼʝʬʝʢʘʮʠʷ (ʘʢʪʳ) 1,8 Ñ 0,4 4,2 Ñ 0,7 5,6 Ñ 0,9* 6,1 Ñ 1,0 

ʋʨʠʥʘʮʠʷ (ʘʢʪʳ) 0,0 Ñ 0,0 0,0 Ñ 0,0 0,0 Ñ 0,0 0,0 Ñ 0,0 

ɺʨʝʤʷ ʥʘʯʘʣʘ ʧʝʨʚʦʛʦ 
ʜʚʠʞʝʥʠʷ 

ʥʝʤʝʜʣʝʥʥʦ ʥʝʤʝʜʣʝʥʥʦ ʥʝʤʝʜʣʝʥʥʦ ʥʝʤʝʜʣʝʥʥʦ 

ʇʨʠʤʝʯʘʥʠʝ: * ð p < 0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3-ʤ ʜʥʸʤ 
 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʸʥʥʳʡ ʪʝʩʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʢʠ çʊʸʤʥʘʷ ʢʘʤʝʨʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠè 

ʧʦʢʘʟʘʣ, ʯʪʦ ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʚʳʭʦʜʘ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʟ ʪʸʤʥʦʛʦ ʦʪʩʝʢʘ ʩʦʩʪʘʚʣʷʣ 9,2Ñ0,8 
ʩʝʢʫʥʜʳ, ʯʪʦ ʥʝ ʠʤʝʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (8,7Ñ0,6 ʩʝʢʫʥʜʳ). ɾʠʚʦʪʥʳʝ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʳʭʦʜʘ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʦʭʨʘʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʠʶ. ʆʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚ ʜʘʥʥʦʤ ʪʝʩʪʝ ʤʦʞʝʪ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʩʨʦʢʝ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʙʘʟʦʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʦʨʠʝʥʪʠʨʦʚʘʥʠʶ ʩʦʭʨʘʥʷʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʪʦʥʢʠʝ ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦ-
ʚʝʜʝʥʠʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ (ʦʮʝʥʠʚʘʝʤʳʝ ʚ çʆʪʢʨʳʪʦʤ ʧʦʣʝè) ʩʪʨʘʜʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʳ ʚʳʨʘ-
ʞʝʥʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʡ ʦʪʸʢ, ʦʯʘʛʦʚʳʡ ʩʧʦʥʛʠʦʟ 
ʥʝʡʨʦʧʠʣʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʣʘʢʫʥ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʝ ʟʦʥʳ ʛʣʠʦʟʘ (ʨʠʩ. 1) . 

 

 
ʉʡʪ. 1. ʅʡʣʩʧʭʧʫʧʜʩʙʭʡʸ ʫʣʙʦʡ ʜʧʤʧʛʦʧʜʧ ʥʧʠʜʙ ʣʩʴʪʴ ʧʨʴʫʦʧʢ ʜʩʬʨʨʴ 

(ʮʩʧʦʡʰʞʪʣʙʸ ʙʤʣʧʜʧʤʵʦʙʸ ʡʦʫʧʣʪʡʣʙʯʡʸ). ʇʣʩʙʪʣʙ ʜʞʥʙʫʧʣʪʡʤʡʦʧʥ ʡ ʶʧʠʡʦʧʥ. ʌʛ. ĭ200. 
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ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʯʝʪʘʥʠʠ ʧʨʠʟʥʘʢʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʠ ʛʠʧʦʢʩʠʠ 
ʩ ʵʣʝʤʝʥʪʘʤʠ ʦʩʪʨʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʛʠʧʧʦʢʘʤʧʝ (ʧʦʣʷ CA1ïCA3) ʠ ʧʦʜʢʦʨʢʦʚʳʭ ʷʜʨʘʭ. ʇʦʚʨʝʞʜʝʥʠʝ ʛʠʧʧʦʢʘʤʧʘ 
ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʥʘʨʫʰʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʢʦʛʥʠ-
ʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʩʦʩʫʜʠʩʪʳʝ ʠ ʦʪʸʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʨʝ ʠ ʧʦʜʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʦʙʲʷʩ-
ʥʷʶʪ ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʦʩʪ ʪʨʝʚʦʞʥʦʩʪʠ [18]. 

ʀʙʣʤʷʰʞʦʡʞ 
ʍʨʦʥʠʯʝʩʢʘʷ ʘʣʢʦʛʦʣʴʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʫ ʢʨʳʩ ʚʳʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ (ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʠ ʧʝʨʠʮʝʣʣʶʣʷʨʥʳʡ ʦʪʸʢ, ʩʧʦʥʛʠʦʟ, ʛʣʠʦʟ, ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ), 
ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʚʠʜʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʵʪʘʥʦʣʘ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 
ʛʠʧʧʦʢʘʤʧ ʢʘʢ ʥʘ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʟʛʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɸʣʢʦʛʦʣʠʟʤ : ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ / ʧʦʜ ʨʝʜ. ɻ. ɺ. ʄʦʨʦʟʦʚʘ, ɺ. ɽ. ʈʦʞʥʦʚʘ, ʕ. ɸ. ɹʘʙʘʷ-

ʥʘ. ð ʄ. : ʄʝʜʠʮʠʥʘ, 1983. ð 432 ʩ. 
2. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɸʣʢʦʛʦʣʴ : ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ. ð 2024. 
3. ɿʘʧʘʜʥʶʢ ʀ. ʇ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ, ʠʭ ʨʘʟʚʝʜʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ / ʀ. ʇ. ɿʘʧʘʜʥʶʢ, ɺ. ʀ. ɿʘʧʘʜʥʶʢ, ɽ. ɸ. ɿʘʭʘʨʠʷ. ð ʂʠʝʚ : ɻʦʩ. ʤʝʜ. ʠʟʜ-ʚʦ ʋʉʉʈ, 1962. ð 
350 ʩ. 

4. ɿʘʭʘʨʦʚ ɻ. ɸ. ɺʣʠʷʥʠʝ ʘʣʢʦʛʦʣʷ ʥʘ ʧʦʚʝʜʝʥʠʝ ʢʨʳʩ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʣʦʚʥʦʛʦ 
ʤʦʟʛʘ ʠ ʠʭ ʢʦʨʨʝʢʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ / ɻ. ɸ. ɿʘʭʘʨʦʚ, ɺ. ʄ. ʇʝʪʨʦʚ // ɺʝʩʪʥʠʢ ʂʳʨʛʳʟʩʢʦ-
ʈʦʩʩʠʡʩʢʦʛʦ ʉʣʘʚʷʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ð 2012. ð ʊ. 12, ˉ 25. ð ʉ. 128ï132. 

5. ʅʠʢʠʬʦʨʦʚ ʀ. ʀ. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʘʣʢʦʛʦʣʠʟʤʘ / ʀ. ʀ. ʅʠʢʠʬʦʨʦʚ, ʄ. ʄ. ʈʘʢʠ-
ʪʠʥ, ɸ. ɻ. ʄʝʨʢʠʥ ʠ ʜʨ. // ʅʝʚʨʦʣʦʛʠʷ, ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʷ, ʧʩʠʭʦʩʦʤʘʪʠʢʘ. ð 2017. ð ʊ. 9, ˉ 4. ð ʉ. 95ï
100. 

6. ʇʘʚʣʦʚ ɸ. ʃ. ʀʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʪʝʨʤʠʥʘʣʴʥʳʭ 
ʩʦʩʪʦʷʥʠʷʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʘʣʢʦʛʦʣʝʤ ʠ ʝʛʦ ʩʫʨʨʦʛʘʪʘʤʠ : ʜʠʩ. ... ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. ð 
ʄʦʩʢʚʘ, 2014. ð 133 ʩ. 

7. Bengoechea O. Effects of alcoholism on the rat hippocampus / O. Bengoechea, L. M. Gonzalo // 
Histology and Histopathology. ð 1991. ð Vol. 6. ð P. 111ï114. 

8. Bondy S. C. Ethanol toxicity and oxidative stress / S. C. Bondy // Toxicology Letters. ð 1992. ð 
Vol. 63, No. 3. ð P. 231ï241. 

9. Brust J. C. M. Ethanol and Cognition: Indirect Effects, Neurotoxicity and Neuroprotection: A Review 
/ J. C. M. Brust // International Journal of Environmental Research and Public Health. ð 2010. ð Vol. 7. ð P. 
1540ï1557. 

10. Collins M. A. A possible neurochemical mechanism for brain and nerve damage associated with 
chronic alcoholism / M. A. Collins // Trends in Pharmacological Sciences. ð 1982. ð Vol. 3. ð P. 373ï375. 

11. Ehlers C. L. Effects of chronic ethanol exposure on sleep in rats / C. L. Ehlers, C. J. Slawecki // Al-
cohol. ð 2000. ð Vol. 20, No. 2. ð P. 173ï179. 

12. Gonz§lez S. Chronic alcohol exposure modifies endocannabinoid levels in different brain regions / 
S. Gonz§lez, M. Valenti, R. de Miguel et al. // British Journal of Pharmacology. ð 2004. ð Vol. 143. ð P. 
455ï464. 

13. Hedayati-Moghadam M. Ethanol's impact on the brain: a neurobiological perspective on the mech-
anisms of memory impairment / M. Hedayati-Moghadam, F. Razazpour, M. Pourfirdoni et al. // Metabolic Brain 
Disease. ð 2024. ð Vol. 39. ð P. 1539ï1558. 

14. Ib§¶ez J. Chronic alcoholism decreases neuronal nuclear size in the human entorhinal cortex / J. 
Ib§¶ez, M. T. Herrero, R. Insausti et al. // Neuroscience Letters. ð 1995. ð Vol. 183. ð P. 71ï74. 



22 WORLD OF SCIENCE 

 

XIX международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

15. Lishman W. A. Alcohol and the brain / W. A. Lishman // British Journal of Psychiatry. ð 1990. ð 
Vol. 156. ð P. 635ï644. 

16. Moonat S. Neuroscience of alcoholism: molecular and cellular mechanisms / S. Moonat, B. G. 
Starkman, A. Sakharkar, S. C. Pandey // Cellular and Molecular Life Sciences. ð 2010. ð Vol. 67, No. 1. ð 
P. 73ï88. 

17. Rajendram R. Alcohol: absorption, metabolism, and physiological effects / R. Rajendram, R. 
Hunter, V. Preedy // Encyclopedia of Human Nutrition / ed. by B. Caballero. ð 4th ed. ð Amsterdam : Else-
vier, 2023. ð P. 251ï264. 

18. Ron M. A. Brain damage in chronic alcoholism: a neuropathological, neuroradiological and psycho-
logical review / M. A. Ron // Psychological Medicine. ð 1977. ð Vol. 7. ð P. 103ï112. 

19. Sahay P. Quantitative analysis of nanoscale intranuclear structural alterations in hippocampal cells 
in chronic alcoholism via transmission electron microscopy imaging / P. Sahay, P. K. Shukla, H. M. Ghimire et 
al. // Physical Biology. ð 2017. ð Vol. 14. ð P. 026001. 

20. Shayakhmetova G. M. Multiparameter rodent chronic model for complex evaluation of alcoholism-
mediated metabolic violations / G. M. Shayakhmetova, L. B. Bondarenko, V. M. Kovalenko et al. // Journal of 
Basic and Clinical Physiology and Pharmacology. ð 2014. ð Vol. 25, No. 1. ð P. 43ï49. 
 

É ʖ.ɺ. ʄʘʢʘʨʦʚʘ, 2026 
 
  



WORLD OF SCIENCE 23 

 

XIX International scientific conference | www.naukaip.ru 

УДК 004.94:577.1 

DOCKER-КОНТЕЙНЕР ДЛЯ 
АВТОМАТИЗИРОВАННОГО МОДЕЛИРОВАНИЯ 
БЕСКЛЕТОЧНОГО СИНТЕЗА N-БУТАНОЛА 

Войтех Вероника Сергеевна 
ʩʪʫʜʝʥʪ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ButanolPathOptimizer ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʘʡ-
ʧʣʘʡʥ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʚʠʜʝ Docker-ʢʦʥʪʝʡʥʝʨʘ, ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʩʢʣʝʪʦʯʥʦʛʦ 
ʤʫʣʴʪʠʬʝʨʤʝʥʪʥʦʛʦ ʩʠʥʪʝʟʘ n-ʙʫʪʘʥʦʣʘ. ʇʘʡʧʣʘʡʥ ʦʙʲʝʜʠʥʷʝʪ ʯʝʪʳʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʦʜʫʣʷ: 
ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʙʘʣʘʥʩʘ ʧʦʪʦʢʦʚ (FBA) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
COBRApy, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʘʢʮʠʡ ʧʫʪʠ ʩʠʥʪʝʟʘ, ʢʠʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 
ʫʨʘʚʥʝʥʠʡ ʄʠʭʘʵʣʠʩʘïʄʝʥʪʝʥ (SciPy ODE) ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʛʝʥʝʨʘʮʠʶ PDF-ʦʪʯʸʪʘ (ReportLab, 
Matplotlib). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʣʷʨʥʳʡ ʚʳʭʦʜ ʩʦʩʪʘʚʣʷʝʪ 1,000 ʤʦʣʴ/ʤʦʣʴ, ʨʝʘʢʮʠʷ ThlA 
ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʫʟʢʠʤ ʤʝʩʪʦʤ (ȹG = +26,1 ʢɼʞ/ʤʦʣʴ), ʘ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʬʝʨʤʝʥʪʦʚ ʧʦ-
ʚʳʰʘʝʪ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʩ 31,4% ʜʦ 99,3%. Docker-ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʚʦʩʧʨʦʠʟʚʦ-
ʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʝʢʪ ʦʧʫʙʣʠʢʦʚʘʥ ʥʘ GitHub ʚ ʦʪʢʨʳʪʦʤ 
ʜʦʩʪʫʧʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʝʩʢʣʝʪʦʯʥʳʡ ʩʠʥʪʝʟ, n-ʙʫʪʘʥʦʣ, Docker, ʘʥʘʣʠʟ ʙʘʣʘʥʩʘ ʧʦʪʦʢʦʚ, ʢʠʥʝʪʠʯʝʩʢʦʝ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʝ, COBRApy, SciPy, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʙʠʦʣʦʛʠʷ. 
 

A DOCKER CONTAINER FOR AUTOMATED MODELING OF CELL-FREE n-BUTANOL SYNTHESIS 
 

Voiteh Veronika Sergeevna 
 
Abstract: The article presents ButanolPathOptimizer, an automated computational pipeline implemented as a 
Docker container for comprehensive modeling of cell-free multi-enzyme n-butanol synthesis. The pipeline 
combines four sequential modules: stoichiometric modeling via flux balance analysis (FBA) using COBRApy, 
thermodynamic analysis of pathway reactions, kinetic modeling based on MichaelisïMenten equations (SciPy 
ODE), and automatic PDF report generation (ReportLab, Matplotlib). The theoretical molar yield is 1.000 
mol/mol; the ThlA reaction is identified as the thermodynamic bottleneck (ȹG = +26.1 kJ/mol); enzyme immo-
bilization increases product yield from 31.4% to 99.3%. Docker containerization ensures full reproducibility of 
results across operating systems. The project is published open-source on GitHub. 
Key words: cell-free synthesis, n-butanol, Docker, flux balance analysis, kinetic modeling, COBRApy, SciPy, 
reproducibility, synthetic biology. 

 
ɻɻɾɽɾʆʁɾ 

n-ɹʫʪʘʥʦʣ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʙʠʦʪʦʧʣʠʚʦʤ ʠ ʚʘʞʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ɹʝʩ-
ʢʣʝʪʦʯʥʳʝ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ï ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶ-
ʱʝʝ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʩʪʘʜʠʡʥʳʡ ʩʠʥʪʝʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʥʝ ʞʠʚʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʪʦʢ-
ʩʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʠ ʫʧʨʦʱʘʝʪ ʚʳʜʝʣʝʥʠʝ ʮʝʣʝʚʦʛʦ ʚʝʱʝʩʪʚʘ [1]. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ, ʚʳʷʚʠʪʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʛʨʘ-
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ʥʠʯʝʥʠʷ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʨʝʘʢʮʠʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʦʚ [2]. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ Docker-ʢʦʥʪʝʡʥʝʨʘ ButanolPathOptimizer ï ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʘʡʧʣʘʡʥʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʩʢʣʝʪʦʯʥʦʛʦ ʩʠʥʪʝʟʘ n-
ʙʫʪʘʥʦʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʣʶʙʦʡ ʧʣʘʪʬʦʨʤʝ. 

ʅɹʋɾʉʁɹʄʔ ʁ ʅɾʋʇɽʔ 
ʇʘʡʧʣʘʡʥ ʨʝʘʣʠʟʦʚʘʥ ʥʘ Python 3.11 ʚ Docker-ʢʦʥʪʝʡʥʝʨʝ (python:3.11-slim). ʀʥʩʪʨʫʤʝʥʪʳ: 

COBRApy 0.26 + GLPK ʜʣʷ FBA, SciPy 1.12 ʜʣʷ ʆɼʋ, Matplotlib 3.8 ʠ ReportLab 4.1 ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʦʪʯʸ-
ʪʘ. ʉʪʝʭʠʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʫʪʠ ʛʣʶʢʦʟʘ Ÿ n-ʙʫʪʘʥʦʣ ʚʢʣʶʯʘʣʘ 7 ʨʝʘʢʮʠʡ: ʛʣʠʢʦʣʠʟ, ThlA, Hbd, Crt, 
Ter, AdhE, BdhB; ʟʘʜʘʯʘ FBA ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʦʪʦʢʘ ʢ ʮʝʣʝʚʦʤʫ ʧʨʦʜʫʢʪʫ [3]. ʊʝʨʤʦʜʠ-
ʥʘʤʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ: ȹG > 0 ï çʫʟʢʦʝ ʤʝʩʪʦè, ī5 < ȹG Ò 0 ï çʚʥʠʤʘʥʠʝè. ʂʠʥʝʪʠʢʘ ʤʦʜʝʣʠʨʦʚʘ-
ʣʘʩʴ ʧʦ ʫʨʘʚʥʝʥʠʷʤ ʄʠʭʘʵʣʠʩʘïʄʝʥʪʝʥ; ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʚʦʙʦʜʥʳʝ ʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʬʝʨʤʝʥʪʳ 
(ʟʘʤʝʜʣʝʥʠʝ ʠʥʘʢʪʠʚʘʮʠʠ ʚ 3ï6 ʨʘʟ) [4]. ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ (Km, kcat, kd) ʟʘʜʘʶʪʩʷ ʯʝʨʝʟ ʬʘʡʣ 
data/params.csv ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ. 

ʉɾʀʌʄʕʋɹʋʔ ʁ ʇɺʊʌɿɽɾʆʁɾ 
ɸʨʭʠʪʝʢʪʫʨʘ ʧʘʡʧʣʘʡʥʘ. ʇʘʡʧʣʘʡʥ ButanolPathOptimizer ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʝʤʳʭ ʤʦʜʫʣʝʡ (ʪʘʙʣ. 1). ʈʝʟʫʣʴʪʘʪ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʧʝʨʝʜʘʸʪʩʷ ʚ ʩʣʝʜʫʶʱʠʡ, ʬʦʨʤʠʨʫʷ ʝʜʠ-
ʥʫʶ ʮʝʧʦʯʢʫ ʘʥʘʣʠʟʘ ʦʪ ʚʭʦʜʥʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦ ʠʪʦʛʦʚʦʛʦ PDF-ʦʪʯʸʪʘ. 

 
ʋʙʚʤʡʯʙ 1 

ʅʧʝʬʤʡ ʨʙʢʨʤʙʢʦʙ ButanolPathOptimizer 
ʑʙʜ ʅʧʝʬʤʵ ʁʦʪʫʩʬʥʞʦʫ ʉʞʠʬʤʵʫʙʫ 

1 fba.py COBRApy + GLPK ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʭʦʜ, ʙʘʣʘʥʩ NADH 

2 thermo.py ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ȹG ʨʝʘʢʮʠʡ, ʫʟʢʠʝ ʤʝʩʪʘ ʧʫʪʠ 

3 ode.py SciPy ODE ʂʠʥʝʪʠʢʘ ʟʘ 24 ʯ, ʜʚʘ ʩʮʝʥʘʨʠʷ 

4 report.py Matplotlib + ReportLab ʀʪʦʛʦʚʳʡ PDF-ʦʪʯʸʪ ʩ ʛʨʘʬʠʢʘʤʠ 

 
ʉʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (FBA). ʆʧʪʠʤʠʟʘʮʠʷ FBA-ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʡ ʤʦʣʷʨʥʳʡ ʚʳʭʦʜ n-ʙʫʪʘʥʦʣʘ ʩʦʩʪʘʚʣʷʝʪ 1,000 ʤʦʣʴ/ʤʦʣʴ ʛʣʶʢʦʟʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝ-
ʩʢʦʤʫ ʤʘʢʩʠʤʫʤʫ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʫʪʠ. ʄʘʩʩʦʚʳʡ ʚʳʭʦʜ ʨʘʚʝʥ 0,411 ʛ ʙʫʪʘʥʦʣʘ / ʛ ʛʣʶʢʦ-
ʟʳ. ʉʪʘʪʫʩ ʦʧʪʠʤʠʟʘʮʠʠ ï çoptimalè, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝ-
ʯʠʡ ʚ ʤʦʜʝʣʠ. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ȹG ʨʝʘʢʮʠʡ ʧʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ʀʟ ʩʝ-
ʤʠ ʨʝʘʢʮʠʡ ʦʜʥʘ ï ThlA (ʪʠʦʣʘʟʘ) ï ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦʡ (ȹG = +26,1 ʢɼʞ/ʤʦʣʴ) ʠ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ çʫʟʢʦʝ ʤʝʩʪʦè. ʈʝʘʢʮʠʷ Crt ʩ ȹG = ī2,5 ʢɼʞ/ʤʦʣʴ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ. ʅʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʨʝʘʢʮʠʠ ThlA, ʥʘʧʨʠʤʝʨ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʘʮʝʪʠʣ-
ʂʦɸ / ʂʦɸ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [3]. 

 
ʋʙʚʤʡʯʙ 2 

ʋʞʩʥʧʝʡʦʙʥʡʰʞʪʣʡʢ ʙʦʙʤʡʠ ʩʞʙʣʯʡʢ ʨʬʫʡ ʪʡʦʫʞʠʙ n-ʚʬʫʙʦʧʤʙ 
ʉʞʙʣʯʡʸ ȺG (ʣɽʟ/ʥʧʤʵ) ʊʫʙʫʬʪ 

Glycolysis ī85,0 OK 

ThlA +26,1 ʌʀʃʇɾ ʅɾʊʋʇ 

Hbd ī7,0 OK 

Crt ī2,5 ɺʅʀʄɸʅʀɽ 

Ter ī19,5 OK 

AdhE ī11,5 OK 

BdhB ī24,0 OK 

 
ʂʠʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ODE-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʛʦʨʠʟʦʥʪʝ 24 ʯʘʩʦʚ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ (ʪʘʙʣ. 3). ʀʤ-
ʤʦʙʠʣʠʟʘʮʠʷ ʬʝʨʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ n-ʙʫʪʘʥʦʣʘ ʩ 31,4% ʜʦ 99,3%. 
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ʋʙʚʤʡʯʙ 3 
ʉʞʠʬʤʵʫʙʫʴ ʣʡʦʞʫʡʰʞʪʣʧʜʧ ʥʧʝʞʤʡʩʧʛʙʦʡʸ ʠʙ 24 ʰʙʪʙ 

ʊʯʞʦʙʩʡʢ ɻʴʮʧʝ (ʥʥʧʤʵ/ʤ) ɻʴʮʧʝ (%) 

ʉʚʦʙʦʜʥʳʝ ʬʝʨʤʝʥʪʳ 3,14 31,4% 

ʀʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʬʝʨʤʝʥʪ r 9,93 99,3% 

 
ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʧʨʠʤʝʥʠʤʦʩʪʴ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ʚʩʝʭ ʙʠʙʣʠʦʪʝʢ ʚ requirements.txt 

ʛʘʨʘʥʪʠʨʫʶʪ ʠʜʝʥʪʠʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʆʉ. ʇʨʦʝʢʪ ʦʧʫʙʣʠʢʦʚʘʥ ʥʘ GitHub 
(https://github.com/voitehveronika/butanol-pipeline) ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʢʦʤʘʥʜʦʡ docker run. ʇʦʜʜʝʨʞʢʘ ʚʭʦʜ-
ʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ params.csv ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʘʡʧʣʘʡʥ ʜʣʷ ʣʶʙʳʭ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʙʝʟ 
ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ (ʪʘʙʣ. 4). 

 
ʋʙʚʤʡʯʙ 4 

ʊʩʙʛʦʞʦʡʞ ʩʙʚʧʫʴ ʚʞʠ ʨʙʢʨʤʙʢʦʙ ʡ ʪ ButanolPathOptimizer 

ɺʞʠ ʨʙʢʨʤʙʢʦʙ ʊ ButanolPathOptimizer 

ʋʩʪʘʥʦʚʢʘ 5+ ʙʠʙʣʠʦʪʝʢ ʚʨʫʯʥʫʶ docker run ï ʦʜʥʘ ʢʦʤʘʥʜʘ 

ɿʘʧʫʩʢ 4 ʩʢʨʠʧʪʦʚ ʧʦ ʦʯʝʨʝʜʠ ɺʩʸ ʟʘʧʫʩʢʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʢʦʥʩʦʣʠ ɽʜʠʥʳʡ PDF-ʦʪʯʸʪ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʆʉ ʠ ʚʝʨʩʠʡ Python ʈʘʙʦʪʘʝʪ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʈʫʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʬʣʘʛʠ (OK / ʋɿʂʆɽ ʄɽʉʊʆ) 

 
ʀɹʃʄʗʐɾʆʁɾ 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʨʝʘʣʠʟʦʚʘʥ Docker-ʢʦʥʪʝʡʥʝʨ ButanolPathOptimizer ï ʢʦʤʧʣʝʢʩʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʳʡ ʧʘʡʧʣʘʡʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʩʢʣʝʪʦʯʥʦʛʦ ʩʠʥʪʝʟʘ n-ʙʫʪʘʥʦʣʘ. ʇʘʡʧʣʘʡʥ ʠʥʪʝʛʨʠʨʫʝʪ FBA-
ʘʥʘʣʠʟ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʠ ʢʠʥʝʪʠʯʝʩʢʦʝ ʆɼʋ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʝʜʠʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʫʶ 
ʩʨʝʜʫ. ɺʨʝʟʫʣʴʪʘʪʝ ʚʠʜʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʣʷʨʥʳʡ ʚʳʭʦʜ ʜʦʩʪʠʛʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ 
(1,000 ʤʦʣʴ/ʤʦʣʴ); ʨʝʘʢʮʠʷ ThlA ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ çʫʟʢʦʝ ʤʝʩʪʦè (ȹG = +26,1 
ʢɼʞ/ʤʦʣʴ); ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʬʝʨʤʝʥʪʦʚ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʩ 31,4% ʜʦ 99,3%. ʇʘʡʧʣʘʡʥ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 
ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩʨʝʜʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʜʦʩʪʫʧ-
ʥʦʩʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʙʝʩʢʣʝʪʦʯʥʦʛʦ ʩʠʥʪʝʟʘ. 
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УДК 629.4.06 

ГИБРИДИЗАЦИЯ КАК КЛЮЧЕВОЙ 
ПЕРЕХОДНЫЙ ЭТАП К УСТОЙЧИВОМУ 
РАЗВИТИЮ ТРАНСПОРТА 

Ященко Лев Андреевич 
ʘʩʧʠʨʘʥʪ 

ʀʈʅʀʊʋ çʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʗʥʴʢʦʚ ʆʣʝʛ ʉʝʨʛʝʝʚʠʯ 
ʜ.ʪ.ʥ., ʜʦʮʝʥʪ ʀʈʅʀʊʋ 

ɼʫʥʘʝʚ ʄʠʭʘʠʣ ʇʘʚʣʦʚʠʯ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʀʈʅʀʊʋ 

çʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʩʧʨʦʩ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʪʨʘʥʩʧʦʨʪ ʨʘʩʪʝʪ, ʥʦ ʧʦʣʥʘʷ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʝʱʝ ʥʝʜʦʩʪʫʧ-
ʥʘ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ. ɻʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʯʝʪʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɼɺʉ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, 
ʫʤʝʥʴʰʘʷ ʚʳʙʨʦʩʳ ʥʘ 20ï50% ʠ ʩʥʠʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɻʠʙʨʠʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 
ʘʚʪʦʤʦʙʠʣʷʭ, ʘʚʠʘʮʠʠ, ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦ-
ʙʣʝʤʘʤʠ ʜʦʨʦʛʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʢʘʢ Euro 7 ʠ ZEV, ʛʠʙʨʠʜʳ ʩʪʘʥʦʚʷʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʰʘʛʦʤ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʙʫʜʫ-
ʱʝʤʫ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʠʙʨʠʜʳ, ʵʣʝʢʪʨʦʤʦʙʠʣʠ, ʵʥʝʨʛʝʪʠʢʘ, ʚʳʙʨʦʩʳ, ʙʘʪʘʨʝʠ, ʪʨʘʥʩʧʦʨʪ, ʜʝʢʘʨʙʦʥʠʟʘ-
ʮʠʷ. 
 

HYBRIDIZATION AS A KEY TRANSITION STAGE TOWARD SUSTAINABLE DEVELOPMENT OF 
TRANSPORT 

 
Yashchenko Lev Andreevich 

 
Scientific adviser: Yankov Oleg Sergeevich, 

Dunaev Michail Pavlovich 
 

Abstract: demand for eco-friendly transportation is growing, yet full electrification remains inaccessible for 
many industries. Hybrid technologies, combining the efficiency of internal combustion engines (ICE) with elec-
tric motors, reduce emissions by 20ï50% and lower dependence on fossil fuels. Hybrid systems are applied in 
automotive, aviation, maritime shipping, and rail transport, but face challenges such as expensive batteries, 
inadequate infrastructure, and energy losses. With state-backed initiatives like Euro 7 and Zero-Emission Ve-
hicle (ZEV) mandates, hybrids emerge as a promising intermediate solution toward a sustainable future. 
Keywords: hybrids, electric vehicles, energy, emissions, batteries, transport, decarbonization. 

 
ɻʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʵʥʝʨʛʝʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʩʘ-

ʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʢ ʩʥʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦ-
ʯʝʪʘʷ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ. ʉʝʛʦʜʥʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʦʪʨʘʩʣʴ 
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ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʝʸ 
ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ ʯʝʪʚʝʨʪʴ ʚʩʝʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ 
ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʥʘ 20ï50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦ ʙʝʥʟʠʥʦʚʳʤʠ ʠʣʠ ʜʠʟʝʣʴʥʳ-
ʤʠ ʘʥʘʣʦʛʘʤʠ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ, ʯʝʤ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 
ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʳʥʝʰʥʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʘʚʣʝʥʠʡ: ʚ ɽʚʨʦʧʝ ʫʞʝ ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ 
ʩʪʘʥʜʘʨʪ Euro 7 [1], ʢʦʪʦʨʳʡ ʝʱʸ ʙʦʣʴʰʝ ʫʞʝʩʪʦʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʙʨʦʩʘʤ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ COϜ, ʘ 
ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ ʟʘʢʦʥ ʦ ʥʫʣʝʚʳʭ ʚʳʙʨʦʩʘʭ (ZEV) [2] ʧʨʝʜʧʠʩʳʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʢ 2035 ʛʦʜʫ ʚʳʧʫʩ-
ʢʘʪʴ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ. ʇʦʜʦʙʥʳʝ ʤʝʨʳ ʩʪʠʤʫʣʠ-
ʨʫʶʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʪʨʘʥʩʧʦʨʪʫ: ʩʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ, ʂʠʪʘʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʢʪʠʚʥʦ ʨʘʟ-
ʨʘʙʘʪʳʚʘʶʪ ʧʣʘʥʳ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʠʣʠ ʧʦʣʥʦʤʫ ʟʘʧʨʝʪʫ ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʚʠʛʘ-
ʪʝʣʷʤʠ ʢ ʩʝʨʝʜʠʥʝ 2030-ʭ ʛʦʜʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 
ʦʭʚʘʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʝʢʪʦʨʦʚ. ɺ ʘʚʠʘʮʠʠ ʪʘʢʠʝ ʨʝʰʝʥʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʪʠ-
ʭʠʭ ʠ ʪʦʧʣʠʚʦʵʬʬʝʢʪʠʚʥʳʭ ʙʝʩʧʠʣʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʘʤʦʣʸʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʥʠʞʘʪʴ 
ʚʳʙʨʦʩʳ ʟʘ ʩʯʸʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ʅʘʧʨʠʤʝʨ, Airbus [3] ʠ Boeing [4] ʠʩʩʣʝʜʫʶʪ ʛʠ-
ʙʨʠʜʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʮʝʧʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʧʣʠʚʘ ʥʘ 30ï50% ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʨʝʘʢʪʠʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ɺ ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ ʛʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦ 
ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʘʨʦʤʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ɹʘʣ-
ʪʠʡʩʢʦʝ ʠ ʉʝʚʝʨʥʦʝ ʤʦʨʷ. ɺ ʚʦʝʥʥʦʡ ʩʬʝʨʝ ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʰʫʤʦʚʳʝ ʠ ʚʠʙʨʘʮʠʦʥ-
ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʩʢʨʳʪʥʦʩʪʴ, ʘ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 
ʛʠʙʨʠʜʥʳʝ ʣʦʢʦʤʦʪʠʚʳ ʫʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʢʦʥʦʤʠʶ ʜʦ 30% ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʘ 
ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ ʠ ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ 
ʧʘʨʘʣʣʝʣʴʥʳʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʭʝʤʳ [5]. ʇʘʨʘʣʣʝʣʴʥʳʝ ʛʠʙʨʠʜʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ Toyota Prius ʠʣʠ Lexus UX, ʦʙʲʝʜʠʥʷʶʪ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʵʣʝʢʪʨʦʤʦʪʦʨ 
ʥʘ ʦʜʥʦʤ ʚʘʣʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ ʦʥʠ 
ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʠʥʭʨʦʥʥʦ ʠʣʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʢʫʧʝʨʘʮʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦ-
ʨʘʷ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨ, ʧʦʚʳʰʘʷ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʛʠʙʨʠʜʳ, ʢʘʢ ʚ 
Chevrolet Volt, ʠʩʧʦʣʴʟʫʶʪ ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, 
ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʧʠʪʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʝʢʫʧʝ-
ʨʘʮʠʠ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʪʷʛʫ ʥʘ ʢʦʨʦʪʢʠʭ ʜʠʩʪʘʥʮʠʷʭ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʙʦʣʴ-
ʰʠʭ ʠ ʜʦʨʦʛʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʪʝ, ʯʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ Volkswagen 
ID.5 ʠʣʠ BMW X5, ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʦʙʝʠʭ ʩʭʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ 
ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ: ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʜʦ ʜʘʣʴʥʠʭ ʧʦʝʟʜʦʢ. 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʟʦ-
ʚʦʚ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʶʪʩʷ ʵʥʝʨʛʦʥʘʢʦʧʠʪʝʣʠ, ʦʩʦʙʝʥʥʦ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʝ, ʥʝ-
ʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʝʩʩ, ʚʩʸ ʝʱʸ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ (ʦʙʳʯʥʦ 150ï250 ɺʪĿʯ/ʢʛ) ʠ ʙʳʩʪʨʦ 
ʪʝʨʷʶʪ ʸʤʢʦʩʪʴ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʮʠʢʣʦʚ ʟʘʨʷʜʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʪʚʝʨʜʦ-
ʪʝʣʴʥʳʝ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʪʴ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʜʦ 500ï700 ɺʪĿʯ/ʢʛ ʢ 2030 
ʛʦʜʫ, ʦʜʥʘʢʦ ʠʭ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʩʣʦʞʥʦʩʪʷʤʠ ʚ ʠʟʛʦʪʦʚʣʝ-
ʥʠʠ. ʊʘʢʞʝ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʚʦʜʦʨʦʜʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳ-
ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʳʩʪʨʫʶ ʟʘʧʨʘʚʢʫ, ʪʨʝʙʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʧʣʘʪʠʥʳ ʜʣʷ 
ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʞʝ ʚ ʛʠʙʨʠʜ-
ʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝʠʟʙʝʞʥʳ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ: ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʪʝʨʷʶʪ ʦʪ 5 ʜʦ 15% ʠʟ-ʟʘ ʥʘʛʨʝʚʘ, ʪʨʝʥʠʷ ʠ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ð ʜʦ 30% ʚ ʚʠʜʝ ʪʝʧʣʘ, ʘ ʠʥʚʝʨʪʦʨʳ ʠ ʧʨʝʦʙ-
ʨʘʟʦʚʘʪʝʣʠ ʜʦʙʘʚʣʷʶʪ ʝʱʸ 5ï10% ʧʦʪʝʨʴ. ʕʪʠ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘʪʝ-
ʨʠʘʣʦʚ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʠʙʨʠʜʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ɽʱʸ ʦʜʥʠʤ ʢʨʠʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɼʣʷ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʠ-
ʙʨʠʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʘ ʩʝʪʴ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
ʛʠʙʨʠʜʦʚ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ɺ ʩʪʨʘʥʘʭ ʩ ʫʞʝ 
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ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʪʘʢʠʭ ʢʘʢ ʅʦʨʚʝʛʠʷ ʠʣʠ ʂʠʪʘʡ, ʧʝʨʝʭʦʜ ʢ ʛʠʙʨʠʜʘʤ ʠʜʸʪ ʙʳʩʪʨʝʝ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʨʷʜʥʳʭ ʧʫʥʢʪʦʚ ʠ 
ʨʘʟʚʠʪʠʝ ʩʝʪʝʡ. ʊʘʢʞʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ: ʛʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩʪʘʥʦ-
ʚʷʪʩʷ ʜʝʰʝʚʣʝ, ʦʥʠ ʚʩʸ ʝʱʸ ʜʦʨʦʞʝ ʩʚʦʠʭ ʙʝʥʟʠʥʦʚʳʭ ʘʥʘʣʦʛʦʚ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʧʦʢʫʧʘʪʝʣʴʥʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʡ, ʥʘʣʦʛʦ-
ʚʳʭ ʣʴʛʦʪ ʠ ʧʨʦʛʨʘʤʤ ʫʪʠʣʠʟʘʮʠʠ ʩʪʘʨʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʢʘʢ 
ʵʪʦ ʫʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʉʐɸ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʛʠʙʨʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ 
ʥʫʣʝʚʳʤ ʚʳʙʨʦʩʘʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʧʦʟ-
ʚʦʣʷʷ ʩʥʠʞʘʪʴ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʙʝʟ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʙʫʜʫʱʝʤ ʨʘʟʚʠ-
ʪʠʝ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʨʸʭ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ: ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ 
ʦʙʣʘʩʪʠ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʧʦʜʜʝʨʞ-
ʢʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʨʝʰʝʥʠʡ. ʇʦ ʤʝʨʝ 
ʪʦʛʦ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʘ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʫʞʝʩʪʦʯʘʪʴʩʷ, ʛʠʙʨʠʜʠʟʘ-
ʮʠʷ ʩʪʘʥʝʪ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʵʥʝʨʛʝʪʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝ-
ʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. 
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УДК 621.383 

ЭКСПЕРИМЕНТАЛЬНЫЕ ДАННЫЕ И 
ПОРОГОВЫЕ ПАРАМЕТРЫ ЛАЗЕРНОГО 
ПОВРЕЖДЕНИЯ ФОТОПРИЁМНЫХ МАТРИЦ 

Ареланов Никита Михайлович 
ʩʪʫʜʝʥʪ 

Ефимичева Кристина Ильинична 
ʘʩʩʠʩʪʝʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʨʦʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʣʘʟʝʨʥʦʛʦ ʧʦ-
ʚʨʝʞʜʝʥʠʷ ʤʘʪʨʠʯʥʳʭ ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ ʥʘ ʧʨʠʙʦʨʘʭ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ (Charge-Coupled Device, CCD) 
ʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʝʪʘʣʣ-ʦʢʩʠʜ-ʧʦʣʫʧʨʦʚʦʜʥʠʢ (Complementary Metal-Oxide-
Semiconductor, CMOS). ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʦʛʘ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʘʷ ʜʠʩʧʝʨʩʠʝʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ ʢʨʝʤʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʠ ʥʝʧʨʝ-
ʨʳʚʥʦʛʦ ʨʝʞʠʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠʚʝʜʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦʨʦʛʦʚʳʭ ʧʣʦʪʥʦʩʪʝʡ ʵʥʝʨʛʠʠ ʜʣʷ ʪʠʧʦ-
ʚʳʭ ʤʘʪʨʠʮ ʥʘ ʜʣʠʥʘʭ ʚʦʣʥ 532, 808 ʠ 1064 ʥʤ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ï ʪʤy-
ʥʳʝ ʪʦʯʢʠ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʦʣʦʩʳ, ʧʦʚʳʰʝʥʠʝ ʪʸʤʥʦʛʦ ʪʦʢʘ ʠ ʧʦʣʥʳʡ ʦʪʢʘʟ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʪʝʨʤʦʫʧʨʫʛʫʶ ʧʨʠʨʦʜʫ ʧʦʚʨʝʞʜʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʨʦʛ ʧʦʚʨʝʞʜʝʥʠʷ, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ, ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʜʣʠʥʘ ʚʦʣʥʳ, ʠʤʧʫʣʴ-
ʩʥʳʡ ʨʝʞʠʤ, ʥʝʧʨʝʨʳʚʥʳʡ ʨʝʞʠʤ, ʬʦʪʦʧʨʠʸʤʥʘʷ ʤʘʪʨʠʮʘ, ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʸʤʥʳʝ ʪʦʯʢʠ, 
ʪʝʨʤʦʫʧʨʫʛʠʡ ʫʜʘʨ. 
 
EXPERIMENTAL DATA AND THRESHOLD PARAMETERS OF LASER DAMAGE TO PHOTODETECTOR 

ARRAYS 
 

Arelanov Nikita Mikhailovich, 
Efimicheva Kristina Ilyinichna 

 
Abstract: The article summarizes experimental data and threshold parameters of laser damage to matrix pho-
todetectors based on charge-coupled devices (CCD) and complementary metal-oxide-semiconductor (CMOS) 
structures. The dependence of the damage threshold on the radiation wavelength, caused by the dispersion of 
the silicon absorption coefficient, as well as the differences between the pulsed and continuous-wave expo-
sure regimes, are considered. A summary table of threshold energy densities for typical arrays at wavelengths 
of 532, 808 and 1064 nm is provided. The morphology of damage is systematized ï dark pixels, vertical 
streaks, increased dark current and complete failure. An example of an experimental study from the literature 
confirming the thermoelastic nature of the damage is considered. 
Keywords: damage threshold, energy density, laser radiation, wavelength, pulsed mode, continuous-wave 
mode, photodetector array, damage morphology, dark pixels, thermoelastic shock. 

 
ɻʛʞʝʞʦʡʞ 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʪʨʠʯʥʳʭ ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ ʢ ʣʘʟʝʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʠʨʘʝʪʩʷ ʥʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʳʝ ʧʦʨʦʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ, ʧʨʠ ʢʦʪʦ-
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ʨʳʭ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʤʘʪʨʠʮʳ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʩʣʫʞʘʪ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʘ-
ʟʝʨʦʟʘʱʠʱʸʥʥʳʭ ʩʠʩʪʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʙʝʩʧʠʣʦʪʥʳʭ 
ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ), ʚʩʸ ʯʘʱʝ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʧʨʝʜʥʘʤʝʨʝʥʥʦʤʫ ʣʘʟʝʨʥʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ï 
ʢʘʢ ʦʙʨʘʪʠʤʦʤʫ ʦʩʣʝʧʣʝʥʠʶ, ʪʘʢ ʠ ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ [1, 2]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷ-
ʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʨʦʛʦʚʳʭ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘ-
ʥʠʷ ʢ ʟʘʱʠʪʝ ʦʧʪʠʢʦ-ɻ ʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʟʘʨʫʙʝʞʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 
ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ [3, 4], ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʨʘʟʨʦʟʥʝʥʳ, ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʜ-
ʢʦ ʩʚʦʜʷʪʩʷ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 
ʩʚʦʜʥʳʝ ʧʦʨʦʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʪʠʧʦʚʳʭ ʇɿʉ- ʠ ʂʄʆʇ-ʤʘʪʨʠʮ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʨʦʛʦʚʳʭ ʧʘʨʘ-
ʤʝʪʨʦʚ ʣʘʟʝʨʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʇɿʉ- ʠ ʂʄʆʇ-ʤʘʪʨʠʮ ʩ ʫʯʸʪʦʤ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʠ ʨʝʞʠʤʘ ʚʦʟ-
ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʥʘʙʣʶʜʘʝʤʳʭ ʪʠʧʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠʭ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʙʦʙʱʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʨʦʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʣʘʟʝʨʥʦ-
ʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʪʨʠʯʥʳʭ ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʧʦʨʦʛʦʚ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʝʞʠʤʦʚ 
ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠʚʝʜʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʪʠʧʦʚʳʭ ʤʘʪʨʠʮ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ 
ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʨʘʟʦʙʨʘʥ ʧʨʠʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʣʠʪʝʨʘʪʫʨʳ. 

 
1. ʀʙʛʡʪʡʥʧʪʫʵ ʨʧʩʧʜʧʛ ʨʧʛʩʞʟʝʞʦʡʸ ʧʫ ʝʤʡʦʴ ʛʧʤʦʴ 
ɼʣʠʥʘ ʚʦʣʥʳ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʧʦʨʦʛ, ʪʘʢ ʠ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ ʬʦʪʦʧʨʠ-

ʸʤʥʦʡ ʤʘʪʨʠʮʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ ʢʨʝʤʥʠʷ ʦʪ ʜʣʠʥʳ 
ʚʦʣʥʳ [3]. ɺ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ (400-700 ʥʤ) ʢʨʝʤʥʠʡ ʧʦʛʣʦʱʘʝʪ ʠʟʣʫʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦ. ʊʘʢ, ʥʘ ʜʣʠʥʝ 
ʚʦʣʥʳ 532 ʥʤ (ʚʪʦʨʘʷ ʛʘʨʤʦʥʠʢʘ ʣʘʟʝʨʘ ʥʘ ʘʣʶʤʦ-ʠʪʪʨʠʝʚʦʤ ʛʨʘʥʘʪʝ ʩ ʥʝʦʜʠʤʦʤ, Nd:YAG) ʛʣʫʙʠʥʘ 
ʧʦʛʣʦʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ labs å 1,0 ʤʢʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʥʝʨʛʠʷ ʚʳʜʝʣʷʝʪʩʷ ʚ ʪʦʥʢʦʤ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ 
ʩʣʦʝ ʧʠʢʩʝʣʝʡ; ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʤʘʣʦʤ ʦʙʲʸʤʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʠʟʢʠʡ ʧʦʨʦʛ ʨʘʟʨʫʰʝ-
ʥʠʷ [4]. 

ʅʘ ʜʣʠʥʝ ʚʦʣʥʳ 1064 ʥʤ (ʦʩʥʦʚʥʘʷ ʣʠʥʠʷ Nd:YAG) ʛʣʫʙʠʥʘ ʧʦʛʣʦʱʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ labs å 1000 
ʤʢʤ, ʠ ʢʨʝʤʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘʛʨʝʚ ʤʘʪʨʠʮʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
ʦʩʪʘʪʦʯʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ ʚ ʦʢʩʠʜʥʦʤ ʙʫʬʝʨʥʦʤ ʩʣʦʝ, ʤʝʪʘʣʣʠʟʘʮʠʠ ʠ ʧʦʣʠʩʠʣʠʮʠʝʚʳʭ ʟʘʪʚʦʨʘʭ, ʘ 
ʪʘʢʞʝ ʧʦʛʣʦʱʝʥʠʝʤ ʥʘ ʩʚʦʙʦʜʥʳʭ ʥʦʩʠʪʝʣʷʭ ʧʨʠ ʚʳʩʦʢʦʡ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦʨʦʛ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʚ 3-8 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ 532 ʥʤ, ʦʜʥʘʢʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ 
ʭʘʨʘʢʪʝʨ ï ʚʧʣʦʪʴ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜʣʦʞʢʠ. 

ɼʠʘʧʘʟʦʥ 800-900 ʥʤ (ʣʘʟʝʨʥʳʝ ʜʠʦʜʳ, ʣʘʟʝʨʳ ʥʘ ʪʠʪʘʥ-ʩʘʧʬʠʨʝ, Ti:Sapphire) ʟʘʥʠʤʘʝʪ ʧʨʦʤʝ-
ʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ: labs å 10-100 ʤʢʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʲʸʤʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ 
ʤʘʪʨʠʮʳ. ʕʪʦʪ ʜʠʘʧʘʟʦʥ ʦʩʦʙʝʥʥʦ ʦʧʘʩʝʥ ʜʣʷ ʂʄʆʇ-ʤʘʪʨʠʮ ʩ ʟʘʜʥʝʡ ʟʘʩʚʝʪʢʦʡ (Back-Side Illuminated, 
BSI), ʪʦʥʢʘʷ ʧʦʜʣʦʞʢʘ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʝʪ ʠʟʣʫʯʝʥʠʝ 808 ʥʤ. 

 
2. ʁʥʨʬʤʵʪʦʴʢ ʡ ʦʞʨʩʞʩʴʛʦʴʢ ʩʞʟʡʥʴ ʛʧʠʝʞʢʪʫʛʡʸ 
ʈʝʞʠʤ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʠʤʧʫʣʴʩʥʳʡ ʠʣʠ ʥʝʧʨʝʨʳʚʥʳʡ ï ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʨʦʛʦ-

ʚʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ (ʥʘʥʦ- ʠ ʧʠʢʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʳ) 
ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ H (ɼʞ/ʩʤĮ), ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ï ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦ-
ʩʪʠ I (ɺʪ/ʩʤĮ). ɺ ʥʘʥʦʩʝʢʫʥʜʥʦʤ ʠʤʧʫʣʴʩʝ ʪʝʧʣʦ ʥʝ ʫʩʧʝʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʟʘ ʧʨʝʜʝʣʳ ʦʙʣʘʩʪʠ ʧʦ-

ʛʣʦʱʝʥʠʷ (ʜʣʷ 532 ʥʤ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ lth Ḻ labs), ʧʦʵʪʦʤʫ ʥʘʛʨʝʚ ʥʦʩʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʘʜʠʘʙʘʪʠʯʝ-
ʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʧʦʨʦʛʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʧʣʘʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ [3]: 

Hth = ɟĿcpĿ(Tmelt ï T0) / [(1 ī R)Ŀɛa], 
ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʦʢʦʣʦ 0,15ï0,2 ɼʞ/ʩʤĮ ʜʣʷ ʜʣʠʥʳ ʚʦʣʥʳ 532 ʥʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʝ. ɺ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʧʦʨʦʛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʣʘʥʩʦʤ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʪʝʧʣʦʦʪʚʦʜʘ ʯʝʨʝʟ 
ʢʨʠʩʪʘʣʣ ʠ ʢʦʨʧʫʩ ʤʘʪʨʠʮʳ; ʪʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 10Į-10į ɺʪ/ʩʤĮ, ʘ ʚʨʝʤʷ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʧʣʦʸʤʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʤʠʣʣʠʩʝʢʫʥʜ ʜʦ ʩʝʢʫʥʜ. 
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3. ʊʛʧʝʦʙʸ ʫʙʚʤʡʯʙ ʨʧʩʧʜʧʛ ʨʧʛʩʞʟʝʞʦʡʸ ʥʙʫʩʡʯ 
ʆʙʦʙʱʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʨʦʛʦʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʦʚʨʝʞʜʝʥʠʷ ʪʠʧʦʚʳʭ ʤʘʪ-

ʨʠʮ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɿʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʠʘʤʝʪʨʫ ʣʘʟʝʨʥʦʛʦ ʧʷʪʥʘ 100 ʤʢʤ ʠ ʥʦʨʤʘʣʴʥʦ-
ʤʫ ʫʛʣʫ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ; ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʨʘʙʦʪʘʭ [3, 4]. 

 
ʋʙʚʤʡʯʙ 1  

ʈʧʩʧʜʧʛʴʞ ʨʙʩʙʥʞʫʩʴ ʨʧʛʩʞʟʝʞʦʡʸ ʭʧʫʧʨʩʡʹʥʦʴʮ ʥʙʫʩʡʯ 

ʋʡʨ ʥʙʫʩʡʯʴ ɽʤʡʦʙ ʛʧʤʦʴ ɽʤʡʫ. ʡʥʨʬʤʵʪʙ ʈʤʧʫʦʧʪʫʵ ʶʦʞʩʜʡʡ ʋʡʨ ʨʧʛʩʞʟʝʞʦʡʸ 

CCD Sony ICX285 532 ʥʤ 10 ʥʩ 0,15 ɼʞ/ʩʤĮ ʊʸʤʥʳʝ ʪʦʯʢʠ 

CCD Sony ICX285 1064 ʥʤ 10 ʥʩ 0,45 ɼʞ/ʩʤĮ 
ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʦʣʦ-
ʩ r

CMOS IMX415 532 ʥʤ 10 ʥʩ 0,60 ɼʞ/ʩʤĮ 
ɿʘʱʸʣʢʠʚʘʥʠʝ (latch-
up) 

CMOS IMX415 1064 ʥʤ 10 ʥʩ 1,20 ɼʞ/ʩʤĮ ʇʨʦʞʦʛ ʧʦʜʣʦʞʢʠ 

CCD (ʫʩʪʘʨʝʚʰʘʷ) 808 ʥʤ ʅʝʧʨʝʨʳʚʥʳʡ 50 ɺʪ/ʩʤĮ ʆʪʢʘʟ ʟʘ 2 ʩ 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʨʠʤʝʨʥʦ ʥʘ Ñ30% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʪʠʠ 
ʤʘʪʨʠʮ ʠ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʷ. 

 
4. ʅʧʩʭʧʤʧʜʡʸ ʨʧʛʩʞʟʝʞʦʡʢ ʡ ʫʡʨʴ ʧʫʣʙʠʧʛ 
ʇʦʚʨʝʞʜʝʥʠʷ ʬʦʪʦʧʨʠʸʤʥʦʡ ʤʘʪʨʠʮʳ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʝʭʘʥʠʟʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʣʠʷʥʠʶ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʊʸʤʥʳʝ ʪʦʯʢʠ (dark pixels) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʦʙʨʘ-
ʪʠʤʳʝ ʜʝʬʝʢʪʳ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʩ ʧʦʣʥʳʤ ʠʣʠ ʯʘʩʪʠʯʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʬʦʪʦʦʪʢʣʠʢʘ; ʠʭ ʧʨʠʯʠʥʦʡ 
ʩʣʫʞʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ï ʜʝʬʝʢʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ï ʚ 
ʦʙʣʘʩʪʠ ʦʙʝʜʥʝʥʠʷ ʬʦʪʦʜʠʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʪʝʨʤʦʫʧʨʫʛʦʛʦ ʫʜʘʨʘ [5]. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʦʥʠ ʜʣʷ 
ʇɿʉ-ʤʘʪʨʠʮ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʤʧʫʣʴʩʦʚ 532 ʥʤ ʩ ʧʣʦʪʥʦʩʪʴʶ ʵʥʝʨʛʠʠ ʚʳʰʝ ʧʦʨʦʛʘ ʧʣʘʚʣʝʥʠʷ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʦʣʦʩʳ (vertical streaks) ʩʚʦʡʩʪʚʝʥʥʳ ʇɿʉ-ʤʘʪʨʠʮʘʤ ʩʦ ʩʪʨʦʯʥʳʤ ʧʝʨʝʥʦʩʦʤ 
(Interline Transfer): ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʥʘʨʫʰʘʝʪʩʷ ʧʝʨʝʥʦʩ ʟʘʨʷʜʘ ʚʩʝʛʦ 
ʩʪʦʣʙʮʘ, ʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʢʘʜʨʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʷʨʢʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʦʣʦʩʘ [6]. ʇʦʚʳʰʝʥʠʝ ʪʸʤʥʦʛʦ 
ʪʦʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ ʪʝʤʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʚʩʝʡ ʤʘʪʨʠʮʝ ʠʣʠ ʚ ʟʦʥʝ ʦʙʣʫʯʝʥʠʷ, 
ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʝʥʝʨʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ; ʩʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦ-
ʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʸʣʳʤ ʚʠʜʦʤ ʦʪʢʘʟʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʤʘʪʨʠʮʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʘ ʧʦʣʥʦ-
ʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʊʘʢʦʡ ʦʪʢʘʟ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʂʄʆʇ-ʤʘʪʨʠʮ ʧʨʠ ʨʘʟʚʠʪʠʠ ʵʬʬʝʢʪʘ 
ʟʘʱʸʣʢʠʚʘʥʠʷ (latch-up) ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʪʝʨʤʠʯʝʩʢʦʤ ʨʘʟʨʫʰʝʥʠʠ ʮʝʧʠ ʧʠʪʘʥʠʷ. 

 
5. ʉʞʙʤʵʦʴʢ ʶʣʪʨʞʩʡʥʞʦʫ ʡʠ ʤʡʫʞʩʙʫʬʩʴ 
ʀʣʣʶʩʪʨʘʮʠʝʡ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʣʫʞʠʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʦʧʠʩʘʥʥʳʡ ʚ ʨʘʙʦʪʝ O. Steinvall 

ʩ ʩʦʘʚʪʦʨʘʤʠ (ʐʚʝʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʙʦʨʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, FOI, 2009) [1]. ʀʤʧʫʣʴʩʥʦʝ ʠʟʣʫʯʝʥʠʝ 
Nd:YAG (ʜʣʠʥʘ ʚʦʣʥʳ 1064 ʥʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ 8 ʥʩ) ʚʦʟʜʝʡʩʪʚʦʚʘʣʦ ʥʘ ʇɿʉ-ʢʘʤʝʨʫ Dalsa CA-
D1 ʩ ʤʘʪʨʠʮʝʡ ʨʘʟʨʝʰʝʥʠʝʤ 256Ĭ256 ʧʠʢʩʝʣʝʡ. ʇʨʠ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ 0,38 ɼʞ/ʩʤĮ ʠ ʜʠʘʤʝʪʨʝ ʧʷʪʥʘ 
80 ʤʢʤ ʚ ʮʝʥʪʨʝ ʟʦʥʳ ʦʙʣʫʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʝʦʙʨʘʪʠʤʘʷ ʧʦʪʝʨʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 12 ʧʠʢʩʝʣʝʡ ʚ 
ʚʠʜʝ ʪʸʤʥʳʭ ʪʦʯʝʢ, ʦʢʨʫʞʸʥʥʳʭ ʦʙʣʘʩʪʴʶ ʧʦʚʳʰʝʥʥʦʛʦ ʪʸʤʥʦʛʦ ʪʦʢʘ ʨʘʜʠʫʩʦʤ ʦʢʦʣʦ 200 ʤʢʤ. 

ɸʚʪʦʨʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʚʨʝʞʜʝʥʠʷ ʷʚʣʷʣʩʷ ʪʝʨʤʦʫʧʨʫʛʠʡ ʫʜʘʨ: 
ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʢʨʝʤʥʠʷ ʟʘ ʚʨʝʤʷ ʠʤʧʫʣʴʩʘ 8 ʥʩ ʧʨʠʚʦʜʠʣ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 
ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʢʨʝʤʥʠʷ (ʦʢʦʣʦ 130 ʄʇʘ), ʯʪʦ ʠʥʠʮʠʠʨʦʚʘʣʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʝ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʠʞʝ ʧʦʨʦʛʘ ʧʣʘʚʣʝʥʠʷ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʤʘʪʨʠʮʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ï ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʜʠʩʣʦʢʘʮʠʠ ʩʦʭʨʘʥʷʣʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʢʦʤ-
ʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
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ʀʙʣʤʷʰʞʦʡʞ 
ʆʙʦʙʱʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʨʦʛʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʣʘʟʝʨʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʝʤʥʠʝʚʳʭ ʤʘʪʨʠʮ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ: ʥʘ 532 ʥʤ ʤʘʪʨʠʮʘ ʧʦʚʨʝʞʜʘ-
ʝʪʩʷ ʚ 3-8 ʨʘʟ ʣʝʛʯʝ, ʯʝʤ ʥʘ 1064 ʥʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʛʣʦʱʝʥʠʷ ʢʨʝʤʥʠʷ. 
ʈʝʞʠʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʣʶʯʝʚʦʡ ʧʦʨʦʛʦʚʳʡ ʧʘʨʘʤʝʪʨ ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝ-
ʞʠʤʝ ʠ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦ-
ʣʝʝ ʥʠʟʢʠʡ ʧʦʨʦʛ ʨʘʟʨʫʰʝʥʠʷ ʇɿʉ-ʤʘʪʨʠʮ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ, ʥʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʧʦ ʭʘʨʘʢʪʝʨʫ, ʧʦʨʦʛ 
ʂʄʆʇ-ʤʘʪʨʠʮ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʪʸʤʥʳʝ ʪʦʯʢʠ, ʚʝʨʪʠʢʘʣʴʥʳʝ 
ʧʦʣʦʩʳ, ʧʦʚʳʰʝʥʠʝ ʪʸʤʥʦʛʦ ʪʦʢʘ ʠ ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʤʘʪʨʠʮʳ, ʘ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʜ-
ʪʚʝʨʜʠʣ ʪʝʨʤʦʫʧʨʫʛʫʶ ʧʨʠʨʦʜʫ ʥʝʦʙʨʘʪʠʤʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʥʘʥʦʩʝʢʫʥʜʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ [1]. ʇʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʣʘʟʝʨʦʟʘʱʠʱʸʥʥʳʤ ʩʠʩʪʝʤʘʤ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ [3]. 
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Ефремов Александр Николаевич, 
Васильева Анна Сергеевна, 

Дуботолкова Диана Дмитриевна, 
Попилян Александр Нуцуевич 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʃʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʉ.ʄ ʂʠʨʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʚʝʜʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʢʘʦʣʠʥʘ ʥʘ ʫʩʣʦʚʥʫʶ 
ʚʷʟʢʦʩʪʴ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ʤʘʨʢʠ ʉʌɾ-3014, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʜʦʩʪʦʡʢʦʡ 
ʬʘʥʝʨʳ ʌʉʌ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʢʘʦʣʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 15 ʜʦ 25 % ʦʪ 
ʤʘʩʩʳ ʩʤʦʣʳ ʧʦʚʳʰʘʝʪ ʚʨʝʤʷ ʠʩʪʝʯʝʥʠʷ ʧʦ ʚʠʩʢʦʟʠʤʝʪʨʫ ɺɿ-246 ʩ 74 ʩ (ʠʩʭʦʜʥʘʷ ʩʤʦʣʘ) ʜʦ 76ï85 ʩ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (60ï
120 ʩ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʩʫʱʝ-
ʩʪʚʫʶʱʝʤ ʢʣʝʝʥʘʥʦʩʷʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʙʝʟ ʝʛʦ ʧʝʨʝʥʘʣʘʜʢʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʘʷ ʩʤʦʣʘ, ʢʘʦʣʠʥ, ʚʷʟʢʦʩʪʴ, ʤʦʜʠʬʠʢʘʮʠʷ ʢʣʝʷ, ʬʘʥʝʨʘ ʌʉʌ, 
ʥʘʧʦʣʥʠʪʝʣʴ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 
 

INFLUENCE OF KAOLIN MINERAL FILLER ON THE RHEOLOGICAL PROPERTIES OF PHENOL-
FORMALDEHYDE RESIN FOR PLYWOOD PRODUCTION 

 
Efremov Alexander Nikolaevich, 

Vasilyeva Anna Sergeevna, 
Dubotolkova Diana Dmitrievna, 
Popilyan Alexander Nutsuevich 

 
Abstract. The paper investigates the effect of introducing kaolin mineral filler on the conditional viscosity of 
phenol-formaldehyde resin grade SFZh-3014 used in the production of waterproof FSF plywood. It was exper-
imentally established that the addition of kaolin in the amount of 15 to 25 % by weight of the resin increases 
the efflux time according to the VZ-246 viscometer from 74 s (initial resin) to 76ï85 s. It is shown that all ob-
tained viscosity values are within the technological standard (60ï120 s), which confirms the possibility of using 
the modified adhesive composition on existing glue-applying equipment without its readjustment.  
Keywords: phenol-formaldehyde resin, kaolin, viscosity, adhesive modification, FSF plywood, filler, rheologi-
cal properties. 

 
 



WORLD OF SCIENCE 35 

 

XIX International scientific conference | www.naukaip.ru 

ʌʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʪʠʧʦʤ ʩʚʷʟʫʶʱʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʜʦ-
ʩʪʦʡʢʦʡ ʬʘʥʝʨʳ ʤʘʨʢʠ ʌʉʌ ʙʣʘʛʦʜʘʨʷ ʠʭ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʚʣʘʛʦʩʪʦʡʢʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʆʜʥʘʢʦ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʦʩʪʘʚʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ (ʩʦʜʝʨ-
ʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ) ʠ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ. [1] ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʜʠʬʠʢʘʮʠʠ ʢʣʝʝʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ 
ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʣʫʯʰʘʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʥʠ-
ʞʘʪʴ ʵʤʠʩʩʠʶ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʠ. ʂʘʦʣʠʥ ð ʧʨʠ-
ʨʦʜʥʳʡ ʛʣʠʥʠʩʪʳʡ ʤʠʥʝʨʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʚʳʩʦʢʦʡ ʜʠʩʧʝʨʩʥʦʩʪʴʶ, ʨʘʟʚʠʪʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭ-
ʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʩʦʨʙʮʠʠ. ɽʛʦ ʚʚʝʜʝʥʠʝ ʚ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʫʶ ʩʤʦʣʫ ʤʦʞʝʪ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʟʘ ʩʯʸʪ ʩʚʷʟʳʚʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʥʦ ʠ ʫʣʫʯ-
ʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪ-
ʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʣʝʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘ-
ʥʠʠ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʷʟʢʦʩʪʴ.[2] ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʦʣʠʥʘ ʥʘ ʫʩʣʦʚʥʫʶ ʚʷʟʢʦʩʪʴ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ʉʌɾ-3014 ʠ ʦʮʝʥʢʘ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʦʚ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʘʷ 
ʩʤʦʣʘ ʤʘʨʢʠ ʉʌɾ-3014 (ɻʆʉʊ 20907ï2016), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʚʷʟʢʫʶ ʞʠʜʢʦʩʪʴ ʦʪ 
ʩʣʝʛʢʘ ʢʨʘʩʥʦʚʘʪʦʛʦ ʜʦ ʥʘʩʳʱʝʥʥʦʛʦ ʢʨʘʩʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ. ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʠʩʭʦʜʥʦʡ ʩʤʦʣʳ: 

¶ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ð 47,37 % (ʦʧʨʝʜʝʣʝʥʦ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ); 
¶ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH) ð 10,0 (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʟʦʣʴʥʳʭ ʩʤʦʣ, ʦʪʚʝʨʞʜʘʶʱʠʭʩʷ ʧʨʠ 

ʥʘʛʨʝʚʝ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ); 
¶ ʫʩʣʦʚʥʘʷ ʚʷʟʢʦʩʪʴ ʧʦ ʚʠʩʢʦʟʠʤʝʪʨʫ ɺɿ-246 ð 74 ʩ (ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ 60ï120 ʩ); 
¶ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ð ʥʝ ʙʦʣʝʝ 0,10 %. 
ʄʦʜʠʬʠʢʘʮʠʷ ʩʤʦʣʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʸʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʨʘʩʯʸʪʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʢʘʦʣʠʥʘ ʩ ʞʠʜʢʦʡ ʩʤʦʣʦʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʦʣʠʥʘ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʥʘ ʪʨʸʭ ʫʨʦʚʥʷʭ: 15, 20 ʠ 25 % ʦʪ ʤʘʩ-
ʩʳ ʩʤʦʣʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʚʨʝʤʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 
ʥʝ ʤʝʥʝʝ 10 ʤʠʥʫʪ. ɺʷʟʢʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʚʠʩʢʦʟʠʤʝʪʨʘ ɺɿ-
246 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 20 Ñ 2 Áʉ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ɼʣʷ ʢʘʞʜʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʚʳʧʦʣʥʝʥʦ ʧʦ ʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʟʘʤʝʨʘ. 

 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 

 
ʋʙʚʤʡʯʙ 1 

ʉʞʠʬʤʵʫʙʫʴ ʠʙʥʞʩʧʛ ʛʸʠʣʧʪʫʡ ʝʤʸ ʪʥʧʤʴ ʊʍɿ-3014 ʪ ʝʧʚʙʛʤʞʦʡʞʥ ʣʙʧʤʡʦʙ 

ʄʘʩʩʘ 
 ʢʘʦʣʠʥʘ, ʛ 

ˉ ʟʘʤʝʨʘ ɺʨʝʤʷ, ʩ 

15 1 76 

 
2 77 

 
3 76 

20 1 75 

 
2 76 

 
3 77 

25 1 82 

 
2 84 

 
3 85 

 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʣʦʚʥʦʡ ʚʷʟʢʦʩʪʠ ʢʣʝʷ ʦʪ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʜʦʙʘʚʣʝʥʥʦʛʦ ʢʘʦʣʠʥʘ. 
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ʉʡʪ. 1. ʀʙʛʡʪʡʥʧʪʫʵ ʬʪʤʧʛʦʧʢ ʛʸʠʣʧʪʫʡ ʪʥʧʤʴ ʊʍɿ-3014 ʧʫ ʪʧʝʞʩʟʙʦʡʸ ʣʙʧʤʡʦʙ 

 
ʀʙʣʤʷʰʞʦʡʞ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʷ 

ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ʉʌɾ-3014 ʤʠʥʝʨʘʣʴʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʢʘʦʣʠʥʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 25 
% ʦʪ ʤʘʩʩʳ ʩʤʦʣʳ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʷʟʢʦʩʪʴ ʢʣʝʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ 76ï85 ʩ, ʯʪʦ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʢʣʝʝʚʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʢʣʝʝʥʘʥʦʩʷʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʙʝʟ ʝʛʦ ʧʝʨʝʥʘʣʘʜʢʠ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʧʨʘʚ-
ʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʥʝʨʳ, ʘ ʪʘʢʞʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʞʠʤʦʚ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʸʥʥʳʭ 
ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʚʷʟʫʶʱʝʛʦ. 
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РАЗРАБОТКА СЕРВИСА УПРАВЛЕНИЯ И 
ЧТЕНИЯ ДАННЫХ ПРОТОКОЛА MMS  
В СРЕДЕ .NET ДЛЯ ДИСПЕТЧЕРЕЗАЦИИ 
ЗАРЯДНОЙ ИНФРАСТРУКТУРЫ 
ЭЛЕКТРИЧЕСКОГО ТРАНСПОРТА 

КАРМАНОВ ТИМОФЕЙ ФЕДОРОВИЧ 
ʩʪʫʜʝʥʪ 

СУВОРОВ ДМИТРИЙ НАУМОВИЧ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ЗАРИПОВА ИРИНА ИЛЬЯСОВНА 
ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ) 
ʛ. ʄʦʩʢʚʘ 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʚʠʩʘ ʥʘ ʷʟʳʢʝ C# ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (IED) ʧʦ ʧʨʦʪʦʢʦʣʫ MMS ʚ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61850. 
ʉʝʨʚʠʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʦʡ, ʧʘʨʢʦʚ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʵʣʝʢʪʨʦʩʧʝʮʪʨʘʥʩʧʦʨʪʘ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʪʘʥ-
ʜʘʨʪʘ ʠ ʧʨʦʪʦʢʦʣʘ MMS, ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʦʪʢʨʳʪʦʡ ʙʠʙʣʠʦʪʝʢʠ libiec61850 ʠ ʩʧʦʩʦʙʘ ʝʸ ʠʥʪʝʛʨʘʮʠʠ ʩ 
ʧʣʘʪʬʦʨʤʦʡ .NET. ʆʧʠʩʘʥʘ ʪʨʸʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʠʩʘ, ʚʢʣʶʯʘʶʱʘʷ REST API, ʧʨʠʢʣʘʜʥʫʶ 
ʣʦʛʠʢʫ ʠ ʘʜʘʧʪʝʨ ʢ ʥʘʪʠʚʥʦʡ ʙʠʙʣʠʦʪʝʢʝ. ʈʝʘʣʠʟʦʚʘʥʳ ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʤʦʜʫʣʠ ʯʪʝʥʠʷ ʠ 
ʛʨʫʧʧʦʚʦʛʦ ʦʧʨʦʩʘ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʨʝʞʠʤʘʭ SelectBeforeOperate ʠ DirectOperate. ʇʨʠʚʝ-
ʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʩʠʤʫʣʷʪʦʨʝ IED, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʨʝʰʝʥʠʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʕʂ 61850, MMS, C#, .NET, libiec61850, REST API, ʟʘʨʷʜʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʵʣʝʢ-
ʪʨʦʤʦʙʠʣʠ, ʵʣʝʢʪʨʦʩʧʝʮʪʨʘʥʩʧʦʨʪ, ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 
 

DEVELOPMENT OF A SERVICE FOR MMS PROTOCOL DATA READING AND CONTROL IN .NET 
ENVIRONMENT FOR DISPATCHING OF CHARGING INFRASTRUCTURE FOR ELECTRIC VEHICLES 

 
Karmanov Timofey Fedorovich, 

Suvorov Dmitry Nikolaevich, 
Zaripova Irina Ilyasovna 

 
Abstract: The paper discusses the development of a C# service for interacting with intelligent electronic de-
vices (IEDs) via the MMS protocol within the IEC 61850 standard. The service is intended for use in dispatch-
ing control systems for charging infrastructure, including charging station parks for electric vehicles and elec-
tric special-purpose vehicles. An analysis of the IEC 61850 standard and the MMS protocol is performed, and 
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the choice of the openȤsource libiec61850 library and its integration approach with the .NET platform is justi-

fied. A threeȤlayer service architecture is described, comprising a REST API, application logic, and a native 
library adapter. The implemented object data model, reading and grouped polling modules, and control opera-
tions in SelectBeforeOperate and DirectOperate modes are presented. Test results on a software IED simula-
tor confirm the operability of the solution. 
Keywords: IEC 61850, MMS, C#, .NET, libiec61850, REST API, charging infrastructure, electric vehicles, 
electric special-purpose vehicles, dispatching control, industrial automation. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʚʩʸ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʘʨʢʘ-
ʤʠ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʵʣʝʢʪʨʦʩʧʝʮʪʨʘʥʩʧʦʨʪʘ. ʂʣʶʯʝʚʘʷ ʠʥʞʝʥʝʨʥʘʷ ʟʘʜʘʯʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʝʜʠʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʣʷ ʧʦʣʫ-
ʯʝʥʠʷ ʪʝʣʝʤʝʪʨʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʪʢʘʟ ʦʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 
ʢʦʤʤʝʨʯʝʩʢʠʭ SCADA-ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʉʪʘʥʜʘʨʪ ʄʕʂ 61850, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʩʪʘʥʮʠʡ 
[1], ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʦʙʲʝʢʪʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʠ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʧʨʠʤʝʥʠʤʳʭ ʟʘ ʧʨʝ-
ʜʝʣʘʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʏʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ DC-ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʫʞʝ ʨʝʘʣʠʟʫʝʪ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʥʘ 
ʫʨʦʚʥʝ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʩʠʩʪʝʤʳ ʥʘ ʝʜʠʥʦʤ ʧʨʦʪʦʢʦʣʝ 
ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʨʝʛʠʩʪʨʦʚʳʤ ʢʘʨʪʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʨʦʪʦʢʦʣ MMS (Manufacturing Message 
Specification) ʚ ʨʘʤʢʘʭ ʄʕʂ 61850 ʦʪʚʝʯʘʝʪ ʟʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ʦʙʤʝʥ [2] - ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ 
ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʚʢʣʶʯʘʷ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʠ ʫʧʨʘʚʣʷʶʱʠʝ 
ʢʦʤʘʥʜʳ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʣʘʪʬʦʨʤʳ .NET ʦʪʩʫʪʩʪʚʫʶʪ ʟʨʝʣʳʝ ʦʪʢʨʳʪʳʝ ʨʝʘʣʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʄʕʂ 
61850. ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʪʢʨʳʪʳʝ ʙʠʙʣʠʦʪʝʢʠ ʥʘʧʠʩʘʥʳ ʥʘ C [3], ʢʦʤʤʝʨʯʝʩʢʠʝ SDK ʩʪʦʷʪ ʜʦʨʦʛʦ ʠ ʟʘ-
ʢʨʳʪʳ, ʘ ʟʘʜʘʯʘ ʠʥʪʝʛʨʘʮʠʠ ʥʘʪʠʚʥʦʡ C-ʙʠʙʣʠʦʪʝʢʠ ʚ ʫʧʨʘʚʣʷʝʤʫʶ ʩʨʝʜʫ .NET [4] ʪʨʝʙʫʝʪ ʧʦʥʠʤʘʥʠʷ 
ʤʝʭʘʥʠʟʤʦʚ ʤʝʞʲʷʟʳʢʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʦʪʢʨʳʪʦʛʦ ʩʝʨʚʠʩʘ-ʘʜʘʧʪʝʨʘ, 
ʩʢʨʳʚʘʶʱʝʛʦ ʩʣʦʞʥʦʩʪʴ ʥʠʟʢʦʫʨʦʚʥʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʨʦʩʪʦʡ ʠʥ-
ʪʝʨʬʝʡʩ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʘʪʴ ʩʝʨʚʠʩ ʥʘ C#, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʄʕʂ 
61850 ʧʦ ʧʨʦʪʦʢʦʣʫ MMS ʠ ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʘ 
ʠ ʧʨʦʪʦʢʦʣʘ MMS, ʠʩʩʣʝʜʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ libiec61850 ʠ ʩʧʦʩʦʙʳ ʝʸ ʠʥʪʝʛʨʘʮʠʠ ʩ .NET, ʨʘʟʨʘʙʦʪʘʥʘ 
ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʦʚʘʥʳ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʷ-
ʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʩʦʟʜʘʥ REST API ʥʘ ʙʘʟʝ ASP.NET Core 8 ʠ ʚʳʧʦʣʥʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʛʨʘʤʤ-
ʥʦʤ ʩʠʤʫʣʷʪʦʨʝ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʠʩʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʨʷʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ 
ʠ ɻʣʝʢʪʨʦʩʧʝʮʪʨʘʥʩʧʦʨʪʘ ʚʳʙʨʘʥʘ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ libiec61850 [3]. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʥʫʶ ʨʝ-
ʘʣʠʟʘʮʠʶ MMS-ʢʣʠʝʥʪʘ, ʥʘʧʠʩʘʥʘ ʥʘ ʯʠʩʪʦʤ C, ʥʝ ʠʤʝʝʪ ʚʥʝʰʥʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠ-
ʚʘʝʪʩʷ. ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʦʪʦʚʦʡ .NET-ʦʙʚʷʟʢʠ ʥʘ ʙʘʟʝ P/Invoke [5], ʢʦʪʦ-
ʨʘʷ ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʛʥʘʪʫʨ ʥʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʨʘʙʦʪʳ ʩ ʫʢʘʟʘʪʝʣʷ-
ʤʠ. ʀʥʪʝʛʨʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʧʫʪʸʤ ʚʢʣʶʯʝʥʠʷ ʬʘʡʣʦʚ ʦʙʚʷʟʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʝʢʪ ʢʘʢ ʠʩʭʦʜʥʳʡ 
ʢʦʜ, ʘ ʥʝ ʢʘʢ ʙʠʥʘʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʘʜʢʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩ ʥʘʪʠʚʥʳʤ ʩʣʦʝʤ. ʅʘʪʠʚʥʘʷ ʙʠʙʣʠʦʪʝʢʘ iec61850.dll ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʠʩʭʦʜʥʳʭ ʢʦʜʦʚ ʧʦʜ 
Windows x64 ʩ ʧʦʤʦʱʴʶ CMake [3] ʠ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʚʳʭʦʜʥʦʡ ʜʠʨʝʢʪʦʨʠʠ ʚʝʙ-ʧʨʦʝʢʪʘ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʠʩʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʪʨʸʭʩʣʦʡʥʦʤʫ ʧʨʠʥʮʠʧʫ (ʨʠʩ. 1). ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ - REST API, 
ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ASP.NET Core 8 Minimal API [6]. ʕʪʦʪ ʩʣʦʡ ʧʨʠʥʠʤʘʝʪ HTTP-ʟʘʧʨʦʩʳ, ʧʨʦʚʝʨʷʝʪ 
ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʚʳʟʳʚʘʝʪ ʤʝʪʦʜʳ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʠ ʠ ʚʦʟʚʨʘʱʘʝʪ JSON-ʦʪʚʝʪʳ, ʥʝ ʩʦʜʝʨʞʘ ʣʦʛʠʢʠ 
ʨʘʙʦʪʳ ʩ MMS. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ - ʧʨʠʢʣʘʜʥʘʷ ʣʦʛʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʝʢʪʦʤ Iec61850.Core, ʢʦʪʦ-
ʨʳʡ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ: ConnectionManager (ʫʧʨʘʚʣʝʥʠʝ ʧʫʣʦʤ MMS-ʩʝʩʩʠʡ), 

https://vk.com/away.php?to=https%3A%2F%2FASP.NET&utf=1


WORLD OF SCIENCE 39 

 

XIX International scientific conference | www.naukaip.ru 

ModelDiscoveryService (ʦʙʥʘʨʫʞʝʥʠʝ ʠʝʨʘʨʭʠʠ ʜʘʥʥʳʭ IED ʙʝʟ SCL-ʬʘʡʣʘ), DataReaderService (ʯʪʝʥʠʝ 
ʘʪʨʠʙʫʪʦʚ ʠ ʛʨʫʧʧʦʚʦʡ ʦʧʨʦʩ) ʠ ControlService (ʦʪʧʨʘʚʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ). ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ - ʘʜʘʧ-
ʪʝʨ ʢ libiec61850, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʚʳʟʦʚʳ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʠ ʚ ʦʧʝʨʘʮʠʠ ʩ ʦʙʲʝʢʪʘʤʠ IedConnection ʠ 
MmsValue ʥʘʪʠʚʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ DI-ʢʦʥʪʝʡʥʝʨʝ ʢʘʢ 
Singleton, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʢʟʝʤʧʣʷʨ ConnectionManager, ʚʣʘʜʝʶʱʝʛʦ ʧʫʣʦʤ ʥʘʪʠʚʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. ʇʦʪʦʢʦʙʝʟʦʧʘʩʥʦʩʪʴ ʧʫʣʘ ʦʙʝʩʧʝʯʝʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ReaderWriterLockSlim ʠ ConcurrentDictionary. ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʜʝʩʷʪʢʠ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ, ʧʦʣʫʯʘʪʴ ʪʝʣʝʤʝʪʨʠʶ ʩ ʟʘʨʷʜʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʧʝʨʝ-
ʜʘʚʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ, ʯʪʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʣʝʢʪʨʦ-
ʩʧʝʮʪʨʘʥʩʧʦʨʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʨʷʜʥʳʭ ʩʝʩʩʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

 

 
ʉʡʪ. 1. ʅʦʧʜʧʪʤʧʢʦʙʸ ʙʩʮʡʫʞʣʫʬʩʙ ʩʙʠʩʙʚʙʫʴʛʙʞʥʧʜʧ ʪʞʩʛʡʪʙ 

 
ʈʝʘʣʠʟʦʚʘʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʸʥ Iec61850.Core.Models (ʬʘʡʣ IedModels.cs) ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦ-

ʨʷʝʪ ʠʝʨʘʨʭʠʶ ʄʕʂ 61850: IedDevice Ÿ LogicalDevice Ÿ LogicalNode Ÿ DataObject Ÿ DataAttribute. 
ɺʩʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʣʷ ʦʙʲʷʚʣʝʥʳ ʢʘʢ init-ʩʚʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʧʦʩʣʝ ʠʥʠʮʠʘʣʠʟʘ-
ʮʠʠ. 

ʂʦʨʥʝʚʦʡ ʢʣʘʩʩ IedDevice ʭʨʘʥʠʪ IP-ʘʜʨʝʩ, ʧʦʨʪ ʠ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʦʝʜʠʥʝʥʠʷ 
(ConnectionState). ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʣʦʛʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʨʝʘʣʠʟʦʚʘʥ ʠʥʜʝʢʩʘʪʦʨ, ʚʳʙʨʘʩʳʚʘʶʱʠʡ 
KeyNotFoundException ʩ ʧʦʥʷʪʥʳʤ ʩʦʦʙʱʝʥʠʝʤ. 

ʂʣʘʩʩ DataAttribute ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ (Value), ʥʦ ʠ ʬʣʘʛʠ ʢʘʯʝʩʪʚʘ (Quality ʩ ʙʠʪʦʚʦʡ 
ʤʘʩʢʦʡ QualityFlags ʧʦ ʄʕʂ 61850-7-3 [7]) ʠ ʚʨʝʤʝʥʥʫʶ ʤʝʪʢʫ UTC ʦʪ ʫʩʪʨʦʡʩʪʚʘ. ʉʚʦʡʩʪʚʦ 
Quality.IsValid ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ. ɸʪʨʠʙʫʪ IsWritable ʚʳʯʠʩʣʷʝʪʩʷ 
ʧʨʠ discovery ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʶ (FC = CO, SP, SG, SE). ɺʩʝ ʢʣʘʩʩʳ ʨʝʘʣʠʟʫʶʪ 
IDisposable ʜʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʥʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʄʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷʤʠ (ConnectionManager) - ʮʝʥʪʨʘʣʴʥʳʡ ʢʣʘʩʩ, ʫʧʨʘʚʣʷʶʱʠʡ ʧʫ-
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ʣʦʤ MMS-ʩʝʩʩʠʡ. ɺʥʫʪʨʠ ʭʨʘʥʠʪ ConcurrentDictionary<string, PoolEntry>, ʛʜʝ ʢʘʞʜʳʡ PoolEntry ʩʦʜʝʨʞʠʪ 
ʥʘʪʠʚʥʳʡ IedConnection, ʦʙʲʝʢʪʥʫʶ ʤʦʜʝʣʴ IedDevice ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ IedConfig. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʯʝʨʝʟ AddDeviceAsync() ʩʦʟʜʘʸʪʩʷ PoolEntry, ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ 
IedConnection ʩ ʟʘʜʘʥʥʳʤ ʪʘʡʤʘʫʪʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʚʠʯʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʬʦʥʦʚʘʷ 
ʟʘʜʘʯʘ KeepAliveLoopAsync(). 

ʄʦʜʫʣʴ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʜʝʣʠ (ModelDiscoveryService) (ʨʠʩ. 2).  
 

 
ʉʡʪ. 2. ʉʙʚʧʫʙ ʥʧʝʬʤʸ ModelDiscoveryService 

 
ʈʝʘʣʠʟʫʝʪ online-discovery ʙʝʟ SCL-ʬʘʡʣʘ. ʄʝʪʦʜ DiscoverAsync() ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ 

MMS-ʟʘʧʨʦʩʳ: 

¶ GetServerDirectory() - ʩʧʠʩʦʢ ʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 

¶ GetLogicalDeviceDirectory() - ʣʦʛʠʯʝʩʢʠʝ ʫʟʣʳ; 

¶ GetLogicalNodeDirectory() ʩ ʧʘʨʘʤʝʪʨʦʤ ACSI_CLASS_DATA_OBJECT - ʦʙʲʝʢʪʳ ʜʘʥʥʳʭ; 

¶ GetDataDirectory() - ʘʪʨʠʙʫʪʳ. 
ʉʪʨʦʢʠ ʚʠʜʘ çmag[MX]è ʠʟ ʦʪʚʝʪʘ GetDataDirectory() ʨʘʟʙʠʨʘʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ParseDaEntry(), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʥʳʡ ʧʫʪʴ ʘʪʨʠʙʫʪʘ ʚ ʥʦʪʘʮʠʠ ʄʕʂ 61850 
(LD/LN$FC$DO$DA). ʇʦʣʫʯʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʟʘʧʦʣʥʷʝʪ ʦʙʲʝʢʪʥʫʶ ʤʦʜʝʣʴ IedDevice. 

ʄʦʜʫʣʴ ʯʪʝʥʠʷ ʜʘʥʥʳʭ (DataReaderService) (ʨʠʩ. 3).  
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ʉʡʪ. 3. ʉʙʚʧʫʙ ʥʧʝʬʤʸ DataReaderService 

 

 
ʉʡʪ. 4. ʉʙʚʧʫʙ ʥʧʝʬʤʸ ControlService 
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ʄʦʜʫʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʨʝʞʠʤʘ: 
ʆʜʠʥʦʯʥʦʝ ʯʪʝʥʠʝ - ʤʝʪʦʜ ReadValueAsync(deviceId, attributePath): ʠʟ ʧʫʪʠ ʚʳʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ (FC) ʩ ʧʦʤʦʱʴʶ ParseFcFromPath(), ʩʪʨʦʢʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ MMS-ʬʦʨʤʘʪ 
(ConvertToMmsPath()), ʩʠʥʭʨʦʥʥʳʡ ʚʳʟʦʚ IedConnection.ReadValue() ʦʙʸʨʥʫʪ ʚ Task.Run() ʜʣʷ ʚʳʧʦʣ-
ʥʝʥʠʷ ʚ ʧʫʣʝ ʧʦʪʦʢʦʚ, ʧʦʣʫʯʝʥʥʳʡ MmsValue ʜʝʩʝʨʠʘʣʠʟʫʝʪʩʷ ʤʝʪʦʜʦʤ ToTypedValue() (ʧʦʜʜʝʨʞʠʚʘ-
ʶʪʩʷ BOOLEAN, INTEGER, UNSIGNED, FLOAT, VISIBLE_STRING, UTC_TIME). 

ɻʨʫʧʧʦʚʦʝ ʯʪʝʥʠʝ - ʤʝʪʦʜ ReadDataSetAsync(deviceId, dataSetRef, members): ʧʨʠ ʧʝʨʚʦʤ ʦʙʨʘ-
ʱʝʥʠʠ ʩ ʥʦʚʳʤ dataSetRef ʚʳʟʳʚʘʝʪʩʷ EnsureDataSetAsync(), ʢʦʪʦʨʳʡ ʧʳʪʘʝʪʩʷ ʧʨʦʯʠʪʘʪʴ DataSet; ʚ 
ʩʣʫʯʘʝ ʠʩʢʣʶʯʝʥʠʷ ʩʦʟʜʘʸʪ ʜʠʥʘʤʠʯʝʩʢʠʡ DataSet ʥʘ IED ʯʝʨʝʟ CreateDataSet(), ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ 
ReadDataSetValues(), ʚʦʟʚʨʘʱʘʶʱʠʡ ʚʩʝ ʟʥʘʯʝʥʠʷ ʟʘ ʦʜʠʥ MMS-ʟʘʧʨʦʩ. 

ʄʦʜʫʣʴ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ControlService) (ʨʠʩ. 4). ʈʝʘʣʠʟʫʝʪ ʦʙʘ ʨʝʞʠʤʘ ʩʪʘʥʜʘʨʪʘ 
ʄʕʂ 61850-7-2 [7]. 

SelectBeforeOperate (SBO) - ʤʝʪʦʜ SelectBeforeOperateAsync():ʩʦʟʜʘʸʪ ControlObject ʯʝʨʝʟ Cre-
ateControlObject() (ʧʫʪʴ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʬʦʨʤʘʪ LD/LN.DO), ʚʳʧʦʣʥʷʝʪ Select() (ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʦʙ̡-
ʝʢʪʘ), ʟʘʪʝʤ Operate(value) - ʦʙʝ ʦʧʝʨʘʮʠʠ ʘʪʦʤʘʨʥʦ ʚ ʦʜʥʦʤ Task.Run(). 

DirectOperate (DO) - ʤʝʪʦʜ DirectOperateAsync(): ʩʨʘʟʫ ʚʳʟʳʚʘʝʪ Operate(value) ʙʝʟ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦʛʦ Select. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʢʣʶʯʝʥʠʡ IedConnectionException ʚ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʩʦʦʙʱʝʥʠʷ 
ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ TranslateError(): ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʪʝʢʩʪ ʦʰʠʙʢʠ (ʥʘʧʨʠʤʝʨ, çaccess-deniedè Ÿ çʥʝʪ 
ʧʨʘʚ ʜʦʩʪʫʧʘè, çinterlockingè Ÿ çʤʝʩʪʥʘʷ ʙʣʦʢʠʨʦʚʢʘè, çalready-selectedè Ÿ çʦʙʲʝʢʪ ʫʞʝ ʚʳʙʨʘʥ ʜʨʫ-
ʛʠʤ ʢʣʠʝʥʪʦʤè). ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʜʘʸʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʠʩʢʣʶʯʝʥʠʝ IedControlException, ʢʦʪʦʨʦʝ 
REST API ʧʨʝʦʙʨʘʟʫʝʪ ʚ HTTP 422. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʝʨʚʠʩʘ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʩʠʤʫʣʷʪʦʨʝ IED - ʧʨʦʝʢʪʝ server1 ʠʟ ʨʝʧʦ-
ʟʠʪʦʨʠʷ libiec61850 [3], ʟʘʧʫʩʢʘʝʤʦʤ ʣʦʢʘʣʴʥʦ ʥʘ ʧʦʨʪʫ 102. ʉʠʤʫʣʷʪʦʨ ʨʝʘʣʠʟʫʝʪ ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡ-
ʩʪʚʦ TestIEDGenericIO ʩ ʣʦʛʠʯʝʩʢʠʤʠ ʫʟʣʘʤʠ GGIO1, LLN0 ʠ LPHD1, ʦʙʥʦʚʣʷʝʪ ʘʥʘʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 
ʢʘʞʜʳʝ 100 ʤʩ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʧʷʪʠ ʩʮʝʥʘʨʠʷʤ, 
ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʩʝ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (discovery) ɿʘʛʨʫʞʝʥʦ 3 ʣʦʛʠʯʝʩʢʠʭ ʫʟʣʘ, 25 ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ, 
>70 ʘʪʨʠʙʫʪʦʚ; ʚʨʝʤʷ < 500 ʤʩ. 

2. ʎʠʢʣʠʯʝʩʢʦʝ ʯʪʝʥʠʝ AnIn1 (100 ʟʘʧʨʦʩʦʚ) ʉʨʝʜʥʝʝ ʚʨʝʤʷ < 50 ʤʩ, ʦʰʠʙʦʢ ʥʝʪ, ʟʥʘʯʝʥʠʷ ʦʙ-
ʥʦʚʣʷʶʪʩʷ. 

3. DirectOperate ʥʘ SPCSO1 (ʙʠʥʘʨʥʘʷ ʢʦʤʘʥʜʘ) ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʩʠʤʫʣʷʪʦʨ ʧʦʜʪʚʝʨʜʠʣ 
ʧʨʠʸʤ. 

4. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʧʦʜʢʣʶʯʝʥʠʝ ʩ ʵʢʩʧʦʥʝʥ-
ʮʠʘʣʴʥʳʤ backoff (2Ÿ4Ÿ8 ʩ). 

5. ʇʘʨʘʣʣʝʣʴʥʳʡ ʦʧʨʦʩ ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʨʦʡʩʪʚ ʂʦʥʬʣʠʢʪʦʚ ʠ ʚʟʘʠʤʥʳʭ ʙʣʦʢʠʨʦʚʦʢ ʥʝ ʟʘʬʠʢʩʠ-
ʨʦʚʘʥʦ. 

ɺʩʝ ʩʮʝʥʘʨʠʠ ʟʘʚʝʨʰʠʣʠʩʴ ʫʩʧʝʰʥʦ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ discovery ʥʝ ʧʨʝʚʳʩʠʣʦ 500 ʤʩ, ʯʪʝʥʠʝ ʦʜ-
ʥʦʛʦ ʘʪʨʠʙʫʪʘ ʟʘʥʷʣʦ ʤʝʥʝʝ 50 ʤʩ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʩʠʤʫʣʷʪʦʨʘ ʩʝʨʚʠʩ ʧʝʨʝʭʦʜʠʣ ʚ ʩʦʩʪʦʷʥʠʝ 
Reconnecting ʠ ʚʳʧʦʣʥʷʣ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʧʦʜʢʣʶʯʝʥʠʝ ʩ ʟʘʜʝʨʞʢʘʤʠ 2, 4, 8 ʩʝʢʫʥʜ. ʇʘʨʘʣʣʝʣʴ-
ʥʳʝ ʟʘʧʨʦʩʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʙʝʟ ʢʦʥʬʣʠʢʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʭʨʦʥʠ-
ʟʘʮʠʠ. 

ɺʦʧʨʦʩʳ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ [8, 9], ʛʜʝ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʦʩʪʫʧʥʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ IED-ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʝʜʣʦʞʝʥʥʦʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʰʝʥʠʝ ʨʘʟ-
ʚʠʚʘʝʪ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʨʷʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʦʜʜʝʨʞʢʫ ʙʫʬʝʨʠʟʦʚʘʥʥʳʭ ʦʪʯʸʪʦʚ (buffered 
reports), ʨʝʘʣʠʟʘʮʠʶ ʚʝʙ-ʩʦʢʝʪ-ʢʘʥʘʣʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʙʥʦʚʣʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʨʘʩʰʠʨʝʥʠʝ 
ʩʠʤʫʣʷʪʦʨʘ ʜʣʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʙʣʦʢʠʨʦʚʢʠ SBO. 
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МАСШТАБИРУЕМАЯ АРХИТЕКТУРА ДЛЯ 
МУЛЬТИМОДАЛЬНОГО АНАЛИЗА 
МЕДИЦИНСКИХ ДАННЫХ НА БАЗЕ APACHE 
SPARK И MINIO 

Пожарский Роман Витальевич 
ʘʩʧʠʨʘʥʪ 

ɸʅʆ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʘʟʠʥʢʠʥ ʂʦʥʩʪʘʥʪʠʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ɸʅʆ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ (ʠʟʦʙʨʘʞʝʥʠʷ DICOM ʠ ʪʝʢʩʪʦʚʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʦʪʯʝ-
ʪʳ). ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʠʢʨʦʩʝʨʚʠʩʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʙʘʟʝ Apache Spark ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 
MinIO (S3-ʩʦʚʤʝʩʪʠʤʦʝ ʭʨʘʥʠʣʠʱʝ) ʜʣʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʛʦ ʭʨʘʥʝʥʠʷ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʘʢʝʪʥʳʡ ETL-
ʢʦʥʚʝʡʝʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ mapInPandas ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʝʨʝʥʩʘ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝ-
ʣʝʡ (ViT, BioClinicalBERT) ʠ ʧʦʪʦʢʦʚʳʡ ʢʦʥʚʝʡʝʨ ʥʘ ʦʩʥʦʚʝ Spark Structured Streaming ʜʣʷ ʘʥʘʣʠʟʘ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ: ʧʨʠ ʫʚʝʣʠ-
ʯʝʥʠʠ ʯʠʩʣʘ ʚʦʨʢʝʨʦʚ ʩ 1 ʜʦ 5 ʜʦʩʪʠʛʥʫʪʦ ʫʩʢʦʨʝʥʠʝ 5.40Ĭ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 108% ʟʘ ʩʯʸʪ ʩʫʧʝʨʣʠʥʝʡʥʦ-
ʛʦ ʫʩʢʦʨʝʥʠʷ). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Apache Spark, MinIO, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʡ ʘʥʘʣʠʟ, ETL, 
ʧʦʪʦʢʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʤʝʜʠʮʠʥʩʢʠʝ ʜʘʥʥʳʝ. 
 

SCALABLE ARCHITECTURE FOR MULTIMODAL MEDICAL DATA ANALYSIS BASED ON APACHE 
SPARK AND MINIO 

 
Pozharsky Roman Vitalõevich 

 
Scientific adviser: Razinkin Konstantin Aleksandrovich 

 
Abstract: the article considers the architecture of a distributed system for intelligent analysis of multimodal 
medical data (DICOM images and text clinical reports). A microservice solution based on Apache Spark for 
distributed processing and MinIO (S3-compatible storage) for fault-tolerant storage is proposed. A batch ETL 
pipeline using mapInPandas for efficient inference of deep neural network models (ViT, BioClinicalBERT) and 
a streaming pipeline based on Spark Structured Streaming for real-time analysis are described. Experimental 
scalability evaluation results are presented: increasing the number of workers from 1 to 5 achieves a speedup 
of 5.40Ĭ (efficiency 108% due to superlinear speedup). 
Keywords: Apache Spark, MinIO, distributed computing, multimodal analysis, ETL, stream processing, scala-
bility, medical data. 
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ɻʛʞʝʞʦʡʞ 
ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʲʷʚ-

ʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʙʨʘʙʦʪʢʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʘʢʝʪʥʳʝ ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʳʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʣʘʪʝʥʪʥʦʩʪʴ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʘʮʠʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʲʸʤʳ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥ-
ʥʳʭ (ʘʨʭʠʚʳ PACS, EHR) ʜʦʩʪʠʛʘʶʪ ʪʝʨʘʙʘʡʪʦʚ ʠ ʧʝʪʘʙʘʡʪʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʣʷ ʤʫʣʴʪʠʤʦ-
ʜʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʘʥʝʝ ʤʦʜʝʣʴ VSA-Med ʠ RL-
ʢʦʥʪʨʦʣʣʝʨ ʚ ʝʜʠʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʘʟʝ Apache Spark ʠ MinIO. 

ʇʚʲʙʸ ʙʩʮʡʫʞʣʫʬʩʙ ʪʡʪʫʞʥʴ 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (ʨʠʩ. 1) ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ ʤʫʣʴʪʠʤʦʜʘʣʴ-

ʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ï ʦʪ ʧʨʠʝʤʘ ʠ ʭʨʘʥʝʥʠʷ ʜʦ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʘʜʘʧʪʠʚʥʦʡ ʤʘʨʰʨʫʪʠ-
ʟʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

 
ʉʡʪ. 1. ɹʩʮʡʫʞʣʫʬʩʙ ʩʙʪʨʩʞʝʞʤʞʦʦʧʢ ʪʡʪʫʞʥʴ ʝʤʸ ʥʬʤʵʫʡʥʧʝʙʤʵʦʧʜʧ ʙʦʙʤʡʠʙ ʥʞʝʡʯʡʦʪʣʡʮ 

ʝʙʦʦʴʮ 
 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʘʨʭʠʪʝʢʪʫʨʳ: 
ʉʣʦʡ ʧʨʠʝʤʘ ʠ ʭʨʘʥʝʥʠʷ ï API-h ʣʶʟ ʥʘ FastAPI ʠ ʦʙʲʝʢʪʥʦʝ ʭʨʘʥʠʣʠʱʝ MinIO (S3-ʩʦʚʤʝʩʪʠʤʦʝ). 
ʉʣʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ï ʢʣʘʩʪʝʨ Apache Spark (master + workers). 
ʉʣʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ï ʤʦʜʝʣʴ VSA-Med. 
ʉʣʦʡ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï RL-ʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ PPO/LSTM. 
ʉʣʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ï Prometheus + Grafana. 
ʉʣʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï REST API ʠ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ Streamlit. 
ʀʥʪʝʛʨʘʮʠʷ Spark ʩ MinIO 
ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Spark ʩ ʦʙʲʝʢʪ-

ʥʳʤ ʭʨʘʥʠʣʠʱʝʤ MinIO. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ Spark-ʩʝʩʩʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 
ʥʘʩʪʨʦʡʢʠ (ʨʠʩ. 2). 

ʇʨʠʥʮʠʧ ʣʦʢʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ (data locality) ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ Spark-ʟʘʜʘʯ ʥʘ ʪʝ ʫʟʣʳ 
ʢʣʘʩʪʝʨʘ, ʛʜʝ ʬʠʟʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʘʥʥʳʝ ʚ MinIO, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʝʪʝʚʳʝ 
ʧʝʨʝʩʳʣʢʠ. 
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ʉʡʪ. 2. ʃʧʦʭʡʜʬʩʙʯʡʸ Spark-ʪʞʪʪʡʡ ʝʤʸ ʩʙʚʧʫʴ ʪ MinIO 

 
ʈʙʣʞʫʦʴʢ ETL-ʣʧʦʛʞʢʞʩ 
ʇʘʢʝʪʥʳʡ ETL-ʢʦʥʚʝʡʝʨ (ʩʢʨʠʧʪ spark_etl_final.py) ʚʳʧʦʣʥʷʝʪ ʪʨʠ ʵʪʘʧʘ: 
ʖʫʙʨ 1: ʀʟʚʣʝʯʝʥʠʝ (Extract). ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ MinIO ʚ ʬʦʨʤʘʪʝ Parquet: 

 
ʖʫʙʨ 2: ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ (Transform). ʂʣʶʯʝʚʦʡ ʵʪʘʧ, ʚʢʣʶʯʘʶʱʠʡ: 
ʇʘʨʩʠʥʛ DICOM-ʠʟʦʙʨʘʞʝʥʠʡ (UDF ʩ ʙʠʙʣʠʦʪʝʢʦʡ pydicom), 
ʊʦʢʝʥʠʟʘʮʠʶ ʪʝʢʩʪʦʚʳʭ ʦʪʯʝʪʦʚ (BioClinicalBERT tokenizer), 
ʀʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʦʙʫʯʝʥʥʳʭ ʵʥʢʦʜʝʨʦʚ. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʝʨʝʥʩʘ ʛʣʫʙʦʢʠʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ mapInPandas() (ʨʠʩ. 3). 
 

 
ʉʡʪ. 3. ʈʙʣʞʫʦʴʢ ʡʦʭʞʩʞʦʪ ʶʦʣʧʝʞʩʧʛ ʪ ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ mapInPandas 

 
ʖʫʙʨ 3. ɿʘʛʨʫʟʢʘ (Load). ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ MinIO ʩ ʧʘʨʪʠʮʠʦʥʠʨʦʚʘʥʠʝʤ (ʨʠʩ. 4). 
 

 
ʉʡʪ. 4. ʃʧʝ ʪʧʮʩʙʦʞʦʡʸ ʩʞʠʬʤʵʫʙʫʧʛ ʛ MinIO ʪ ʨʙʩʫʡʯʡʧʦʡʩʧʛʙʦʡʞʥ 

 
ʈʧʫʧʣʧʛʴʢ ʣʧʦʛʞʢʞʩ ʝʤʸ ʙʦʙʤʡʠʙ ʛ ʩʞʙʤʵʦʧʥ ʛʩʞʥʞʦʡ 
ʇʦʪʦʢʦʚʳʡ ʢʦʥʚʝʡʝʨ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Spark Structured Streaming. ɻʝʥʝʨʘ-

ʪʦʨ stream_data_generator.py ɻ ʤʫʣʠʨʫʝʪ ʧʦʪʦʢ ʧʘʮʠʝʥʪʦʚ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 1 ʟʘʧʠʩʴ/ʩʝʢ (ʨʠʩ. 5). 
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ʉʡʪ. 5. ʐʫʞʦʡʞ ʨʧʫʧʣʧʛʴʮ ʝʙʦʦʴʮ ʡʠ ʪʧʣʞʫʙ 

 
ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʩʙʠʦʧʩʧʝʦʴʮ ʠʙʨʡʪʞʢ (Entity Resolution) 
ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (PACS ʠ ʄʀʉ) ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʩʦʧʦʩʪʘʚʣʝ-

ʥʠʷ: 
1. ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ï ʧʦ ʩʦʚʧʘʜʘʶʱʝʤʫ ʥʦʤʝʨʫ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ (ʆʄʉ, 

ʉʅʀʃʉ). 
2. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ï ʧʦ ʢʦʤʙʠʥʘʮʠʠ: ʜʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʘʟʥʠʮʘ Ò 24 ʯʘʩʦʚ), 

ʭʝʰʠʨʦʚʘʥʥʳʝ ʌʀʆ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʟʘʧʠʩʠ ʦʙʲʝʜʠʥʷʶʪʩʷ. 
3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʫʨʨʦʛʘʪʥʦʛʦ ʢʣʶʯʘ ï surrogate_patient_id ʜʣʷ ʢʘʞʜʦʡ ʫʩʧʝʰʥʦ ʩʦʧʦʩʪʘʚʣʝʥ-

ʥʦʡ ʛʨʫʧʧʳ. 
 
ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʧʯʞʦʣʙ ʥʙʪʱʫʙʚʡʩʬʞʥʧʪʫʡ 
ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʣʥʦʛʦ ETL-ʢʦʥʚʝʡʝʨʘ (100 000 ʟʘʧʠʩʝʡ) ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʯʠʩʣʘ Spark-ʚʦʨʢʝʨʦʚ ʦʪ 1 ʜʦ 5. 
 

ʋʙʚʤʡʯʙ 1 
ʉʞʠʬʤʵʫʙʫʴ ʥʙʪʱʫʙʚʡʩʬʞʥʧʪʫʡ ʪʡʪʫʞʥʴ 

ʏʠʩʣʦ 
ʚʦʨʢʝʨʦʚ 

ɺʨʝʤʷ 
ʚʳʧʦʣʥʝʥʠʷ, ʩ 

ʈʝʘʣʴʥʦʝ 
ʫʩʢʦʨʝʥʠʝ 

ʀʜʝʘʣʴʥʦʝ 
 ʫʩʢʦʨʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

1 24.3 1.00Ĭ 1.00Ĭ 100% 

2 14.8 1.64Ĭ 2.00Ĭ 82% 

3 9.5 2.56Ĭ 3.00Ĭ 85% 

4 6.5 3.74Ĭ 4.00Ĭ 93.5% 

5 4.5 5.40Ĭ 5.00Ĭ 108% 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ (ʨʠʩ. 6): 
1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʰʝ 80% ʜʣʷ ʚʩʝʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. 
2. ʉʫʧʝʨʣʠʥʝʡʥʦʝ ʫʩʢʦʨʝʥʠʝ (108%) ʜʣʷ 5 ʚʦʨʢʝʨʦʚ ʟʘ ʩʯʸʪ ʣʫʯʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʵʰ-

ʧʘʤʷʪʠ. 
3. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʩ 24.3 ʩ ʜʦ 4.5 ʩ (ʚ 5.4 ʨʘʟʘ). 
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ʉʡʪ. 6. ʅʙʪʱʫʙʚʡʩʬʞʥʧʪʫʵ Spark-ʣʤʙʪʫʞʩʙ: ʬʪʣʧʩʞʦʡʞ ʨʩʡ ʬʛʞʤʡʰʞʦʡʡ ʰʡʪʤʙ ʛʧʩʣʞʩʧʛ 

 
ʈʩʧʨʬʪʣʦʙʸ ʪʨʧʪʧʚʦʧʪʫʵ ʨʧʫʧʣʧʛʧʢ ʧʚʩʙʚʧʫʣʡ 
ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʦʪʦʢʦʚʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 1 ʟʘʧʠʩʴ/ʩʝʢ: 
ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦ-ʙʘʪʯʘ: 3.8 ʩ 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ: 5.9 ʩ 
ʆʪʩʪʘʚʘʥʠʝ (lag) ʦʪʩʫʪʩʪʚʫʝʪ 
ʆʙʲʸʤ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ: < 2 ʂɹ 
ʇʫʣʙʠʧʬʪʫʧʢʰʡʛʧʪʫʵ 
ɸʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ: 
¶ ɹʛʫʧʥʙʫʡʰʞʪʣʧʞ ʛʧʪʪʫʙʦʧʛʤʞʦʡʞ ʧʦʩʣʝ ʩʙʦʝʚ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘ 12ï15 ʩʝʢʫʥʜ. 
¶ ʇʫʪʬʫʪʫʛʡʞ ʨʧʫʞʩʡ ʝʙʦʦʴʮ ʙʣʘʛʦʜʘʨʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʤʫ ʭʨʘʥʠʣʠʱʫ MinIO (ʨʝʧʣʠʢʘʮʠʷ) ʠ 

ʤʝʭʘʥʠʟʤʫ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ (checkpointing) Spark. 
¶ ʃʧʦʫʞʢʦʞʩʡʠʙʯʡʷ ʚʩʝʭ ʩʝʨʚʠʩʦʚ ʚ Docker ʩ ʦʨʢʝʩʪʨʘʮʠʝʡ Docker Compose. 
 

ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʣʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 
1. ʈʘʟʨʘʙʦʪʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ Apache Spark ʠ MinIO, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʣʥʳʡ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 
2. ʈʝʘʣʠʟʦʚʘʥʳ ʧʘʢʝʪʥʳʡ ETL-ʢʦʥʚʝʡʝʨ ʩ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤ ʠʥʬʝʨʝʥʩʦʤ ʯʝ-

ʨʝʟ mapInPandas() ʠ ʧʦʪʦʢʦʚʳʡ ʢʦʥʚʝʡʝʨ ʥʘ Spark Structured Streaming. 
3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʣʠʥʝʡʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ: ʧʨʠ 5 ʚʦʨʢʝʨʘʭ ʜʦʩʪʠʛʥʫʪʦ 

ʫʩʢʦʨʝʥʠʝ 5.40Ĭ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ 108%). 
4. ʇʦʜʪʚʝʨʞʜʝʥʘ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ (ʘʚʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘ 12ï15 ʩ ʙʝʟ ʧʦʪʝʨʠ ʜʘʥʥʳʭ). 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʜʨʝʥʘ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʨʘʤʢʘʭ ɽʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʫʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 

1. Karau H., Warren R. Effective Spark: Scaling and Optimization. SPb.: Piter, 2018. 352 p. 
2. Perrin J.-J. Spark in Action. DMK-Press, 2020. 636 p. 
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АВТОМАТИЗАЦИЯ ПРОЦЕССОВ 
ДЕРЕВООБРАБОТКИ КАК ФАКТОР 
ПОВЫШЕНИЯ ПРОИЗВОДИТЕЛЬНОСТИ И 
СНИЖЕНИЯ СЕБЕСТОИМОСТИ ПРОДУКЦИИ 

Ткачев Даниил Александрович 
ʩʪʫʜʝʥʪ 

Стородубцева Тамара Никаноровна 
ʜ. ʪ. ʥ., ʜʦʮ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʛʝʦʜʝʟʠʠ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠ-
ʩʪʝʤ: ʩʪʘʥʢʠ ʩ ʏʇʋ, ʩʠʩʪʝʤʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʩʦʨʪʠʨʦʚʢʠ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-
ʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʚʰʠʭ ʧʨʦʝʢʪʳ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
ʦʪʨʘʩʣʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚʳʚʦʜʳ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ 
ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʩʪʘʥʢʠ ʩ ʏʇʋ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʩʝʙʝ-
ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʷ. 
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Abstract: The article examines the role of automation in the modern woodworking industry of Russia. The 
main directions of implementation of automated systems are analyzed: CNC machines, scanning and sorting 
systems for lumber, digital production management systems. Based on data from Russian enterprises that 
have successfully implemented automation projects, the impact of these technologies on labor productivity and 
production costs is shown. Special attention is paid to the processes of import substitution and digital trans-
formation of the industry. The conclusion formulates conclusions about the prospects for the development of 
woodworking in the current economic situation. 
Key words: woodworking, automation, CNC machines, labor productivity, production cost, digitalization. 

 
ɺʚʝʜʝʥʠʝ. ʂʦʛʜʘ ʷ ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʣ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʴ çʊʝʭʥʦʣʦʛʠʷ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠè, ʤʥʝ ʢʘʟʘ-

ʣʦʩʴ, ʯʪʦ ʣʝʩʥʘʷ ʦʪʨʘʩʣʴ ï ʵʪʦ ʯʪʦ-ʪʦ ʘʨʭʘʠʯʥʦʝ: ʙʨʸʚʥʘ, ʧʠʣʳ, ʣʶʜʠ ʚ ʚʘʪʥʠʢʘʭ. ʅʦ ʫʞʝ ʥʘ ʚʪʦʨʦʤ 
ʢʫʨʩʝ, ʧʨʦʭʦʜʷ ʧʨʘʢʪʠʢʫ ʥʘ ʤʝʩʪʥʦʤ ʣʝʩʦʧʠʣʴʥʦʤ ʢʦʤʙʠʥʘʪʝ, ʷ ʫʚʠʜʝʣ ʩʦʚʩʝʤ ʜʨʫʛʫʶ ʢʘʨʪʠʥʫ. ʈʦʙʦʪʳ 
ʩʦʨʪʠʨʫʶʪ ʜʦʩʢʠ, ʢʦʤʧʴʶʪʝʨʳ ʩʯʠʪʘʶʪ ʚʳʭʦʜ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʘ ʦʧʝʨʘʪʦʨ ʩʠʜʠʪ ʚ ʪʸʧʣʦʡ ʢʘʙʠʥʝ ʠ 
ʩʣʝʜʠʪ ʟʘ ʤʦʥʠʪʦʨʘʤʠ. 
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ʈʦʩʩʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʛʘʪʘ ʣʝʩʦʤ. ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ, ʧʣʦʱʘʜʴ ʣʝ-
ʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 1,189 ʤʣʨʜ ʛʘ, ʘ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʜʦʩʪʠʛ 82,3 ʤʣʨʜ ʤį. ʎʠʬʨʳ ʚʧʝʯʘʪʣʷʶʪ. ʅʦ ʚʦʪ ʧʘ-
ʨʘʜʦʢʩ: ʧʨʠ ʪʘʢʠʭ ʨʝʩʫʨʩʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʥʘʰʝʤ ʃʇʂ ï ʦʢʦʣʦ 100 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʥʘ ʯʝ-
ʣʦʚʝʢʘ ʚ ʛʦʜ. ɺ ʉʐɸ ï 250 ʪʳʩ. ʈʘʟʥʠʮʘ ʚ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟʘ. ʇʦʯʝʤʫ? 

ʗ ʧʦʦʙʱʘʣʩʷ ʩ ʤʘʩʪʝʨʦʤ ʥʘ ʧʨʘʢʪʠʢʝ ï ʦʥ ʨʘʙʦʪʘʝʪ ʥʘ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩ 1998 ʛʦʜʘ. ʆʥ ʩʢʘʟʘʣ 
ʧʨʦʩʪʦ: çʉʪʘʥʢʠ ʩʪʘʨʳʝ, ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʝʱʸ ʩʦʚʝʪʩʢʠʝ. ʏʠʥʠʤ ʩʘʤʠ, ʟʘʧʯʘʩʪʠ ʠʱʝʤ ʧʦ ʦʙʲʷʚʣʝʥʠ-
ʷʤè. ʇʨʠʤʝʨʥʦ 60% ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʚ ʦʪʨʘʩʣʠ ʠʟʥʦʰʝʥʳ. ʕʪʦ ʥʝ ʮʠʬʨʘ ʠʟ ʫʯʝʙʥʠʢʘ ï ʵʪʦ ʨʝʘʣʴ-
ʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʷ ʫʚʠʜʝʣ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ [1, ʩ.165, 2, ʩ.201].  

ʉʘʥʢʮʠʠ 2022 ʛʦʜʘ ʫʜʘʨʠʣʠ ʧʦ ʧʦʩʪʘʚʢʘʤ ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʦ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʵʪʦ ʜʘʣʦ 
ʪʦʣʯʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ. ʉʝʛʦʜʥʷ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 
ʥʝ ʭʫʞʝ ʟʘʧʘʜʥʦʛʦ, ʘ ʤʝʩʪʘʤʠ ʜʘʞʝ ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʘʰʠʭ ʫʩʣʦʚʠʡ. ʆʙ ʵʪʦʤ ʠ ʧʦʡʜʸʪ ʨʝʯʴ. 

ʇʦʯʝʤʫ ʙʝʟ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʞʝ ʥʠʢʫʜʘ? ɼʝʨʝʚʦʦʙʨʘʙʦʪʢʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʣʘʩʴ ʪʨʫʜʦʸʤʢʦʡ 
ʦʪʨʘʩʣʴʶ. ɼʦ ʩʠʭ ʧʦʨ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʨʪʠʨʦʚʢʫ ʜʦʩʦʢ ʜʝʣʘʶʪ ʚʨʫʯʥʫʶ ï ʯʝʣʦʚʝʢ ʩʤʦʪʨʠʪ ʥʘ 
ʜʦʩʢʫ, ʦʧʨʝʜʝʣʷʝʪ ʩʦʨʪ, ʤʘʨʢʠʨʫʝʪ ʤʝʣʦʤ. ʗ ʩʘʤ ʧʨʦʙʦʚʘʣ ï ʧʦʩʣʝ ʪʨʸʭ ʯʘʩʦʚ ʛʣʘʟʘ çʧʣʳʚʫʪè, ʘ ʯʝʨʝʟ 
ʩʤʝʥʫ ʦʰʠʙʢʠ ʥʝʠʟʙʝʞʥʳ. ʋʩʪʘʣʦʩʪʴ, ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ï ʚʩʸ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴ-
ʪʘʪ. ɽʱʸ ʦʜʠʥ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʷ ʟʘʤʝʪʠʣ ʥʘ ʧʨʘʢʪʠʢʝ: ʨʘʩʢʨʦʡ ʙʨʸʚʝʥ ʯʘʩʪʦ ʜʝʣʘʝʪʩʷ çʥʘ ʛʣʘʟè. 
ʆʧʳʪʥʳʡ ʨʘʩʢʨʦʝʯʥʠʢ ʟʥʘʝʪ, ʢʘʢ ʣʫʯʰʝ ʨʘʩʧʠʣʠʪʴ, ʥʦ ʦʥ ʥʝ ʤʦʞʝʪ ʫʯʝʩʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ï ʢʨʠʚʠʟʥʫ, 
ʦʚʘʣʴʥʦʩʪʴ, ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ. ɺ ʠʪʦʛʝ ʯʘʩʪʴ ʜʨʝʚʝʩʠʥʳ ʠʜʸʪ ʚ ʦʪʭʦʜ, ʭʦʪʷ ʠʟ ʥʝʸ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 
ʧʦʣʫʯʠʪʴ ʥʦʨʤʘʣʴʥʫʶ ʜʦʩʢʫ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʝʰʘʝʪ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʅʦ ʚʥʝʜʨʷʪʴ ʝʸ ʥʫʞʥʦ ʢʦʤʧʣʝʢʩʥʦ: 
ʦʪʜʝʣʴʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ ʤʘʣʦ ʯʪʦ ʜʘʩʪ, ʝʩʣʠ ʦʩʪʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʪʘʸʪʩʷ ʨʫʯʥʳʤ. 

ʏʪʦ ʫʞʝ ʨʘʙʦʪʘʝʪ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉʪʘʥʢʠ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ï 
ʧʦʞʘʣʫʡ, ʧʝʨʚʦʝ, ʯʪʦ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ ʧʨʠ ʩʣʦʚʝ çʘʚʪʦʤʘʪʠʟʘʮʠʷè. ʅʘ ʧʨʘʢʪʠʢʝ ʷ ʚʠʜʝʣ ʯʝʪʳʨʸʭʩʪʦ-
ʨʦʥʥʠʡ ʩʪʘʥʦʢ ʩ ʏʇʋ: ʦʧʝʨʘʪʦʨ ʟʘʛʨʫʞʘʝʪ ʧʨʦʛʨʘʤʤʫ, ʩʪʘʥʦʢ ʩʘʤ ʚʳʧʦʣʥʷʝʪ ʦʙʨʘʙʦʪʢʫ ʧʦ ʯʝʪʳʨʸʤ 
ʩʪʦʨʦʥʘʤ. ʏʝʣʦʚʝʢ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʮʝʩʩ ʠ ʤʝʥʷʝʪ ʟʘʛʦʪʦʚʢʠ [1, ʩ. 193, 3, ʩ.94]. 

ʏʪʦ ʚʘʞʥʦ ï ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʅʘ ʦʜʥʦʤ ʩʪʘʥʢʝ ʤʦʞʥʦ ʠ ʨʘʩʢʨʘʠʚʘʪʴ ʱʠʪʳ, ʠ ʜʝʣʘʪʴ ʩʣʦʞʥʳʝ 
ʬʨʝʟʝʨʦʚʢʠ. ʇʨʦʛʨʘʤʤʫ ʧʠʰʝʰʴ ʦʜʠʥ ʨʘʟ, ʧʦʪʦʤ ʧʨʦʩʪʦ ʟʘʧʫʩʢʘʝʰʴ. ɺʩʝ ʜʝʪʘʣʠ ʧʦʣʫʯʘʶʪʩʷ ʦʜʠʥʘʢʦ-
ʚʳʤʠ, ʙʝʟ ʨʘʟʙʨʦʩʘ ʨʘʟʤʝʨʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʧʨʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ, ʯʪʦ 
ʷ ʫʚʠʜʝʣ ʥʘ ʧʨʘʢʪʠʢʝ, ï ʵʪʦ ʩʢʘʥʝʨʳ ʜʨʝʚʝʩʠʥʳ. ʈʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘʙʦʪʘʣʘ ʩʠʩʪʝʤʳ SLK-2D ʠ 
SLK-3D. ʆʥʠ ʩʪʨʦʷʪ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʙʨʝʚʥʘ, ʠʟʤʝʨʷʶʪ ʢʨʠʚʠʟʥʫ, ʦʚʘʣʴʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʪ ʦʧʪʠ-
ʤʘʣʴʥʫʶ ʩʭʝʤʫ ʨʘʩʧʠʣʘ. ʅʦ ʝʱʸ ʢʨʫʯʝ ï ʩʠʩʪʝʤʘ RuScan 2.0, ʢʦʪʦʨʫʶ ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʃʝʩʦʩʠʙʠʨʩʢʦʤ 
ʃɼʂ ˉ1 (ʭʦʣʜʠʥʛ çʉʝʛʝʞʘ ɻʨʫʧʧè). ʊʘʤ ʥʝʡʨʦʩʝʪʴ ʘʥʘʣʠʟʠʨʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʞʜʦʡ ʜʦʩʢʠ, ʥʘʭʦʜʠʪ 
ʜʝʬʝʢʪʳ ʧʦ ɻʆʉʊ ʠ ʨʝʰʘʝʪ, ʢʘʢ ʣʫʯʰʝ ʨʘʩʢʨʦʠʪʴ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʟʦʣ. ʗ ʩʤʦʪʨʝʣ ʚʠʜʝʦ ʩ 
ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʧʝʨʘʪʦʨ ʩʠʜʠʪ ʟʘ ʤʦʥʠʪʦʨʦʤ, ʘ ʩʠʩʪʝʤʘ ʩʘʤʘ ʤʘʨʢʠʨʫʝʪ ʜʦʩʢʠ ʠ ʬʦʨʤʠʨʫʝʪ ʧʘ-
ʢʝʪʳ. ʊʦʯʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʷʚʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʯʝʣʦʚʝʢʘ. 

ʆʪʜʝʣʴʥʳʝ ʩʪʘʥʢʠ ï ʵʪʦ ʭʦʨʦʰʦ, ʥʦ ʥʘʩʪʦʷʱʠʡ ʵʬʬʝʢʪ ʜʘʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʛʦ ʮʠʢʣʘ. ʆʪ ʨʘʩ-
ʧʘʢʦʚʢʠ ʩʫʭʦʡ ʜʦʩʢʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʪʦʚʳʭ ʧʘʢʝʪʦʚ ï ʚʩʸ ʨʘʙʦʪʘʝʪ ʢʘʢ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ. ʉʢʘʥʝʨ 
ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʤʝʪʨʠʶ, ʪʨʠʤʤʝʨ ʨʝʰʘʝʪ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʨʝʟʘʪʴ, ʩʠʩʪʝʤʘ ʚʝʜʸʪ ʫʯʸʪ ʠ ʬʦʨʤʠʨʫʝʪ ʦʪ-
ʯʸʪʳ. ʄʘʩʪʝʨ ʥʘ ʧʨʘʢʪʠʢʝ ʛʦʚʦʨʠʣ, ʯʪʦ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʪʘʢʦʡ ʣʠʥʠʠ ʚʳʭʦʜ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʚʳʨʦʩ ʧʦʯʪʠ 
ʥʘ ʯʝʪʚʝʨʪʴ. ʈʘʥʴʰʝ ʤʥʦʛʦʝ ʟʘʚʠʩʝʣʦ ʦʪ ʛʣʘʟʦʤʝʨʘ ʩʦʨʪʠʨʦʚʱʠʢʘ, ʪʝʧʝʨʴ ï ʦʪ ʪʦʯʥʦʩʪʠ ʩʢʘʥʝʨʘ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ: ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʇʨʦ ʮʠʬʨʦʚʠʟʘʮʠʶ ʩʝʡʯʘʩ ʛʦʚʦʨʷʪ 
ʤʥʦʛʦ, ʥʦ ʚ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʦʝ ʩʣʦʚʦ. ʌɻʀʉ ʃʂ ï ʌʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʩʦʟʜʘʸʪ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʦʙʦ ʚʩʝʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʘʭ 
ʩʪʨʘʥʳ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ 15 ʧʦʜʩʠʩʪʝʤ: ʫʯʸʪ, ʦʭʨʘʥʘ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʦ ʟʘʤʳʩʣʫ, 
ʚʩʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦ ʦʟʥʘʯʘʝʪ ʤʝʥʴʰʝ ʙʶʨʦʢʨʘʪʠʠ 
ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ. ʇʦ ʨʘʩʯʸʪʘʤ, ʫʱʝʨʙ ʦʪ ʥʝʟʘʢʦʥʥʳʭ ʨʫʙʦʢ ʜʦʣʞʝʥ ʩʥʠʟʠʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 1,6 ʤʣʨʜ 
ʨʫʙʣʝʡ ʚ ʛʦʜ. ʇʦʢʘ ʩʠʩʪʝʤʘ ʪʦʣʴʢʦ ʚʥʝʜʨʷʝʪʩʷ, ʥʦ ʧʝʨʩʧʝʢʪʠʚʘ ʩʝʨʴʸʟʥʘʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ: ʮʠʬʨʳ ʠ ʨʝʘʣʴʥʦʩʪʴ. ʅʘ ʣʝʢʮʠʷʭ ʥʘʤ ʜʘʚʘʣʠ ʦʙʱʠʝ ʬʦʨʤʫʣʳ ʨʘʩʯʸʪʘ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɸ ʥʘ ʧʨʘʢʪʠʢʝ ʷ ʫʚʠʜʝʣ, ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ ʚ ʞʠʟʥʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʠ 
ʚʥʝʜʨʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʨʘʩʪʸʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 30 %, ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ï ʜʦ 40 %. 
ʇʨʝʜʧʨʠʷʪʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʥʘʮʧʨʦʝʢʪʝ çʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘè, ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ 
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36 %. ʕʪʦ ʥʝ ʘʙʩʪʨʘʢʪʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ï ʵʪʦ ʨʝʘʣʴʥʳʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʪʦʣʢʘʣʠ ʙʨʸʚʥʘ ʚʨʫʯʥʫʶ, ʘ 
ʪʝʧʝʨʴ ʫʧʨʘʚʣʷʶʪ ʧʨʦʮʝʩʩʦʤ ʩ ʧʫʣʴʪʘ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʸʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʦʯʥʦʝ 
ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʢʨʦʷ ʩʦʢʨʘʱʘʶʪ ʨʘʩʭʦʜ ʩʳʨʴʷ ʥʘ 12ï17 %. ʉʦʢʨʘʱʘʝʪʩʷ ʯʠʩʣʦ ʨʘʙʦʪ-
ʥʠʢʦʚ ʥʘ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʷʭ. ʉʥʠʞʘʶʪʩʷ ʧʨʦʩʪʦʠ ï ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʥʘʰʠʤʠ ʢʦʥʪʨʦʣ-
ʣʝʨʘʤʠ ʨʝʤʦʥʪʠʨʫʝʪʩʷ ʙʳʩʪʨʝʝ. ʈʘʩʪʸʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʟʥʘʯʠʪ, ʠ ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʚ ʪʨʠ ʨʘʟʘ ʠ ʙʦʣʝʝ. 

ʀʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ: ʚʳʥʫʞʜʝʥʥʘʷ ʤʝʨʘ ʠʣʠ ʰʘʥʩ? ʉʘʥʢʮʠʠ ʟʘʢʨʳʣʠ ʜʦʩʪʫʧ ʢ ʤʥʦʛʠʤ ʟʘʧʘʜʥʳʤ 
ʪʝʭʥʦʣʦʛʠʷʤ. ʅʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʧʣʦʭʦ. ʈʦʩʩʠʡʩʢʠʝ ʩʢʘʥʝʨʳ çɺʝʢʪʦʨ-3Dè, ʢʦʥ-
ʪʨʦʣʣʝʨʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʚʩʸ ʵʪʦ ʩʦʟʜʘʚʘʣʦʩʴ ʩ ʫʯʸʪʦʤ ʥʘʰʝʛʦ ʩʳʨʴʷ, ʥʘʰʝʛʦ ʢʣʠʤʘʪʘ, 
ʥʘʰʝʡ ʣʦʛʠʩʪʠʢʠ. 

ɺ çʉʝʛʝʞʘ ɻʨʫʧʧè ʨʘʩʩʢʘʟʳʚʘʣʠ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʨʦʩʩʠʡʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣ ʦʙʝʩʧʝʯʠʪʴ 
ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʧʦʩʪʘʚʦʢ. ɿʘʧʯʘʩʪʠ ʧʨʠʭʦʜʷʪ ʟʘ ʜʥʠ, ʘ ʥʝ ʟʘ ʤʝʩʷʮʳ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʝʰʝʚʣʝ, ʘ ʘʜʘʧ-
ʪʘʮʠʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ï ʣʫʯʰʝ, ʯʝʤ ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʘʥʘʣʦʛʦʚ. 

ʏʪʦ ʙʫʜʝʪ ʜʘʣʴʰʝ? ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʝ ʙʫ-
ʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʣʝʩʘ ʯʝʨʝʟ 
ʌɻʀʉ ʃʂ. ʈʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ï ʫʞʝ ʩʝʡʯʘʩ ʥʝʡʨʦʩʝʪʠ ʢʦʥʪʨʦʣʠʨʫ-
ʶʪ ʢʘʯʝʩʪʚʦ, ʜʘʣʴʰʝ ʦʥʠ ʙʫʜʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʩʸ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʋʜʘʣʸʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʜʠʨʝʢʪʦʨ 
ʩʤʦʞʝʪ ʚʠʜʝʪʴ ʧʦʢʘʟʘʪʝʣʠ ʮʝʭʘ ʩʦ ʩʤʘʨʪʬʦʥʘ. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ï ʠʟ ʥʠʭ ʫʞʝ ʜʝʣʘʶʪ ʢʦʤʧʦʟʠʮʠ-
ʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠ ʵʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ [4, ʩ. 344, 5, ʩ.114]. ʇʦʣʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʛʜʘ ʷ ʥʘʯʠʥʘʣ ʧʠʩʘʪʴ ʵʪʫ ʨʘʙʦʪʫ, ʷ ʜʫʤʘʣ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ï ʵʪʦ ʧʨʦ ʨʦʙʦʪʦʚ ʠ 
ʜʦʨʦʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʦ ʧʦ ʤʝʨʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ ʧʦʥʷʣ, ʯʪʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦ ʣʶʜʝʡ. ʇʨʦ ʪʝʭ, ʢʪʦ 
ʧʝʨʝʩʪʘʸʪ ʪʘʩʢʘʪʴ ʪʷʞʝʩʪʠ ʚʨʫʯʥʫʶ ʠ ʥʘʯʠʥʘʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʘʤʠ. ʇʨʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʳ-
ʞʠʚʘʶʪ ʚ ʢʦʥʢʫʨʝʥʮʠʠ ʙʣʘʛʦʜʘʨʷ ʢʘʯʝʩʪʚʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʷ ʜʣʷ ʩʝʙʷ ʩʜʝʣʘʣ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʠʩʪʝʤʳ ʩʢʘʥʠʨʦ-
ʚʘʥʠʷ ʨʝʘʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʨʫʯʥʦʡ ʪʨʫʜ ʠ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ. ʈʦʩʩʠʡʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʥʳ ʟʘʤʝ-
ʥʠʪʴ ʠʤʧʦʨʪʥʳʝ, ʧʨʠʯʸʤ ʩ ʚʳʛʦʜʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʘʸʪ ʠʟʤʝʨʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ï ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 30ï40 %, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʨʦʩʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ɹʝʟ 
ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʩʤʦʛʫʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ 
ʨʳʥʢʝ. 

ɼʣʷ ʤʝʥʷ ʢʘʢ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʥʞʝʥʝʨʘ-ʪʝʭʥʦʣʦʛʘ ʵʪʦ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ. ʊʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪʩʷ 
ʙʳʩʪʨʦ, ʠ ʪʝ, ʢʪʦ ʥʝ ʫʩʧʝʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ, ʦʩʪʘʥʫʪʩʷ ʟʘ ʙʦʨʪʦʤ. ʅʘʜʝʶʩʴ, ʯʪʦ ʵʪʘ ʨʘʙʦʪʘ ʙʫʜʝʪ ʧʦ-
ʣʝʟʥʘ ʥʝ ʪʦʣʴʢʦ ʤʥʝ, ʥʦ ʠ ʪʝʤ, ʢʪʦ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʚʦʧʨʦʩʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʨʝʚʦʦʙ-
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ОПТИМИЗАЦИЯ ПАРАМЕТРОВ РЕЖУЩЕГО 
ИНСТРУМЕНТА ДЛЯ ПРЕДВАРИТЕЛЬНОЙ 
ОБРАБОТКИ ЖЕЛЕЗНОДОРОЖНЫХ ШПАЛ 
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Ефремов Александр Николаевич, 

Никитин Кирилл Алексеевич, 
Фомичёв Святослав Дмитриевич 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʃʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʉ.ʄ ʂʠʨʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʢʘʣʳʚʘʥʠʷ (ʠʥʮʠʟʠʨʦʚʘʥʠʷ) ʜʨʝʚʝʩʠʥʳ, ʧʨʠʤʝʥʷʝ-
ʤʳʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʛʣʫʙʦʢʦʡ ʧʨʦʧʠʪʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʰʧʘʣ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʪʨʫʜʥʦ ʧʨʦʧʠʪʳʚʘʝ-
ʤʳʭ ʧʦʨʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʞʝʡ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʙʘʨʘʙʘʥʥʳʭ ʥʘʢʦʣʦʯʥʳʭ ʩʪʘʥʢʘʭ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ SolidWorks ʠ 
ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦ-
ʞʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʥʘʛʨʫʞʝʥʠʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʮʠʟʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ, ʧʨʦʧʠʪʢʘ ʰʧʘʣ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʦʞʘ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ 
ʵʣʝʤʝʥʪʦʚ, SolidWorks, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʘʧʨʷʞʝʥʠʷ ʚ ʠʥʩʪʨʫʤʝʥʪʝ. 
 

OPTIMIZATION OF CUTTING TOOL PARAMETERS FOR PRE-PROCESSING RAILWAY SLEEPERS 
 

Likholetov Alexander Danilovich, 
Efremov Alexander Nikolaevich, 

Nikitin Kirill Alekseevich, 
Fomichev Svyatoslav Dmitrievich 

 
Abstract: This article examines the process of wood incineration, used to improve the deep impregnation of 
railway sleepers made from wood species that are difficult to impregnate. The study focuses on determining 
the optimal geometric characteristics of the knives used in drum-type wood-incineration machines. Using 
SolidWorks software and the finite element method, the stress-strain state of the knife was simulated under 
various loading scenarios. 
Keywords: wood incineration, sleeper impregnation, knife modeling, finite element method, SolidWorks, geo-
metric parameters, tool stress. 

 
ɻʛʞʝʞʦʡʞ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʧʠʪʢʠ ʰʧʘʣ ʠʟ ʜʨʝ-

ʚʝʩʠʥʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʣʠ, ʷʚʣʷʝʪʩʷ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʢʘʣʳʚʘʥʠʝ (ʠʥʮʠʟʠʨʦʚʘʥʠʝ) [1]. 
ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ-
ʧʨʝʨʳʚʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʦʩʪʘʚʦʚ. ʄʠʢʨʦʪʨʝʱʠʥʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʢʘʣʳʚʘ-
ʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʩ-
ʪʨʝʩʢʠʚʘʥʠʷ ʰʧʘʣ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʦʣʦʪʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʮʠʟʠʨʦʚʘʥʠʷ 
ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʧʘʣ. 
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ʇʪʦʧʛʦʙʸ ʰʙʪʫʵ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʥʘʢʘʣʳʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʪʨʫʢ-
ʮʠʶ ʩʪʘʥʢʘ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ [3]. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 
ʉʡʪ.1. ʊʮʞʥʙ ʚʙʩʙʚʙʦʦʧʜʧ ʦʙʣʧʤʧʰʦʧʜʧ ʪʫʙʦʣʙ: 1 ð ʦʙʣʧʤʧʰʦʴʢ ʚʙʩʙʚʙʦ;  

2 ð ʦʙʣʙʤʴʛʙʞʥʴʢ ʪʧʩʫʡʥʞʦʫ; 3 ð ʦʧʟʡ; ɽʜ ð ʜʤʙʛʦʧʞ ʝʛʡʟʞʦʡʞ; ɽs ð ʝʛʡʟʞʦʡʞ ʨʧʝʙʰʡ 
 

ɺ ʩʦʩʪʘʚ ʫʩʪʘʥʦʚʢʠ ʚʭʦʜʷʪ ʜʚʘ ʥʘʢʦʣʦʯʥʳʭ ʙʘʨʘʙʘʥʘ (1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ ʩ ʟʘʟʦ-
ʨʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʦʣʱʠʥʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ (2). ɹʘʨʘʙʘʥʳ ʧʨʠʚʦʜʷʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ 
(ʛʣʘʚʥʦʝ ʜʚʠʞʝʥʠʝ ɼʛ), ʘ ʩʦʨʪʠʤʝʥʪ ʧʦʜʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ ɼs) ʚ ʤʝʞʙʘʨʘʙʘʥʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʧʦʜʘʯʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʙʘʨʘʙʘʥʘ ʣʝʟʚʠʷ ʥʦʞʝʡ, 
ʚʳʩʪʫʧʘʶʱʠʝ ʟʘ ʧʦʚʝʨʭʥʦʩʪʴ ʮʠʣʠʥʜʨʘ, ʚʥʝʜʨʷʶʪʩʷ ʚ ʜʨʝʚʝʩʠʥʫ, ʬʦʨʤʠʨʫʷ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʘʥ-
ʥʳʝ ʥʘʩʝʯʢʠ.  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʦʞʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ, 
ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 2.  

 

 
ʉʡʪ.2. ʅʧʝʞʤʵ ʦʙʣʧʤʧʰʦʧʜʧ ʦʧʟʙ: ŭ ð ʬʜʧʤ ʠʙʧʪʫʩʞʦʡʸ; ɔ ð ʬʜʧʤ ʠʙʫʧʰʣʡ; S ð ʫʧʤʲʡʦʙ ʦʧʟʙ 

 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʞʘ ʩ ʜʨʝʚʝʩʠʥʦʡ (ʨʠʩ. 3) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʥʘ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ ʧʨʝʜʝʣʫ ʧʨʦʯʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʧʨʠ 
ʩʤʷʪʠʠ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ (ů_ʩʤ). ʇʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʚʥʝʜʨʝʥʠʠ ʜʘʚʣʝʥʠʝ ʥʘ ʙʦʢʦʚʳʝ ʛʨʘʥʠ ʫʨʘʚʥʦʚʝ-
ʰʝʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʦʞʘ. ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʢʨʘʷ ʟʘʛʦʪʦʚʢʠ) ʚʦʟʤʦʞʥʦ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʥʘʛʨʫʞʝʥʠʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʣʦʤʢʠ 
ʠʥʩʪʨʫʤʝʥʪʘ.  
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ʉʡʪ. 3. ʉʞʠʬʤʵʫʙʫ ʩʙʪʰʞʫʙ ʪʫʙʫʡʪʫʡʰʞʪʣʡʮ ʬʠʤʧʛʴʮ ʦʙʨʩʸʟʞʦʡʢ, ʛʧʠʦʡʣʙʷʲʡʮ ʛ ʦʧʟʞ ʨʩʡ ʧʝʦʧ-

ʪʫʧʩʧʦʦʞʥ ʦʙʜʩʬʟʞʦʡʡ: ʙ ð ʁ ʨʷʩʙ ʦʙʜʩʬʟʞʦʡʢ; ʚ ð ʁ ʨʷʩʙ ʠʙʨʙʪʙ ʨʩʧʰʦʧʪʫʡ 
 

ʈʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʵʪʘʧʥʦ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤʳ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʥʦʞʘ (S). ʈʘʩ-
ʩʤʘʪʨʠʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ S = 1, 2, 3 ʠ 4 ʤʤ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʫʛʣʘʭ ʟʘʦʩʪʨʝʥʠʷ (Ŭ) ʠ ʟʘʪʦʯʢʠ (ɓ), ʨʘʚ-
ʥʳʭ 45Á. ʇʦʩʪʨʦʝʥʠʝ ʠ ʨʘʩʯʝʪ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʩʠʩʪʝʤʝ SolidWorks ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʥʦʞʘ ʪʦʣʱʠ-
ʥʦʡ 3 ʤʤ (ʵʧʶʨʳ ʥʘʧʨʷʞʝʥʠʡ ʠ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. ɺʪʦʨʦʡ ʵʪʘʧ ʙʳʣ ʧʦʩʚʷʱʝʥ 
ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʫʛʣʦʚ Ŭ ʠ ɓ ʥʘ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʦʞʘ (ʩʭʝʤʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʥʘʛʨʫʞʝ-
ʥʠʷ). ʋʛʦʣ ʟʘʦʩʪʨʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 30ï50Á (ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʝʟʢʠʤ ʨʦʩʪʦʤ 
ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ, ʚʝʨʭʥʷʷ ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʛʣʫʙʠʥʝ ʠ ʜʣʠʥʝ 
ʥʘʢʦʣʘ). ʋʛʦʣ ʟʘʪʦʯʢʠ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 30ï50Á (ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʝʜʦʧʫ-
ʩʪʠʤʦʤʫ ʩʫʞʝʥʠʶ ʥʘʢʦʣʘ ʜʦ 1,5 ʤʤ, ʙʦʣʴʰʠʝ ï ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʩʢʦʣʘ ʜʨʝʚʝʩʠʥʳ). ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷ-
ʣʠʩʴ ʜʣʷ ʪʦʣʱʠʥʳ 3 ʤʤ (ʨʠʩ. 4).  

 

 
ʉʡʪ.4. ʉʞʠʬʤʵʫʙʫ ʩʙʪʰʞʫʙ ʪʫʙʫʡʪʫʡʰʞʪʣʡʮ ʬʠʤʧʛʴʮ ʦʙʨʩʸʟʞʦʡʢ, ʛʧʠʦʡʣʙʷʲʡʮ 

 ʛ ʦʧʟʞ ʨʩʡ ʝʛʬʮʪʫʧʩʧʦʦʞʥ ʦʙʜʩʬʟʞʦʡʡ: ʶʨʷʩʙ ʦʙʜʩʬʟʞʦʡʢ 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʧʨʷʞʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʫʛʦʣ ʟʘʦʩʪʨʝʥʠʷ: ʝʛʦ 
ʫʤʝʥʴʰʝʥʠʝ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʥʘʛʨʫʟʦʢ ʥʘ ʠʥʩʪʨʫʤʝʥʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʛʦʣ ʟʘʪʦʯʢʠ ʚ ʠʩʩʣʝ-
ʜʦʚʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ (30ï50Á) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (ʠʟʤʝʥʝʥʠʷ ʚ ʠʥ-
ʪʝʨʚʘʣʝ 81,46ï84,29 ʄʇʘ ʧʨʠ Ŭ=50Á). 

ʀʙʣʤʷʰʞʦʡʞ. ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝ-
ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʢʦʣʦʯʥʦʛʦ ʥʦʞʘ: ʪʦʣʱʠʥʘ S = 3 ʤʤ, ʫʛʦʣ ʟʘʦʩʪʨʝʥʠʷ Ŭ = 50Á, ʫʛʦʣ ʟʘʪʦʯʢʠ ɓ = 30Á. 
ɺʳʙʨʘʥʥʘʷ ʪʦʣʱʠʥʘ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʦʞʘ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʥʘʛʨʫʞʝ-
ʥʠʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʟʘʦʩʪʨʝʥʠʷ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʫʛʦʣ ʟʘ-
ʪʦʯʢʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʩʢʘʣʳʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ. ʇʦʣʫʯʝʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʧʘʨʘʤʝʪʨʳ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ [1]. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɹʘʨʘʢʩ, ɸ. ʄ. ɻʣʫʙʦʢʘʷ ʧʨʦʧʠʪʢʘ ʜʨʝʚʝʩʠʥʳ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʘʢʦʣʦʚ / ɸ. ʄ. ɹʘʨʘʢʩ, ʖ. ʅ. 
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ЦИФРОВЫЕ ДВОЙНИКИ КАК ИНСТРУМЕНТ 
МОДЕЛИРОВАНИЯ ПРОИЗВОДСТВЕННЫХ И 
ГОРОДСКИХ ПРОЦЕССОВ 

Осипова Ксения Андреевна 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, 
ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ, ʤʦʜʝʣʴ, ʩʚʷʟʴ ʩ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʠ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-
ʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʤʥʳʡ ʛʦʨʦʜ, ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 
DIGITAL TWINS AS A TOOL FOR MODELING INDUSTRIAL AND URBAN PROCESSES 

 
Osipova Kseniya Andreevna 

 
Abstract: the article examines digital twins as a tool for modeling complex industrial and urban processes. 
The main elements of a digital twin are considered, including data, model, connection with a physical object 
and analytical tools. Special attention is paid to the practical value of the technology for planning, monitoring, 
forecasting and management decision-making. 
Key words: digital twin, modeling, manufacturing, smart city, data, information technologies. 

 
ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ, ʥʦ ʠ ʜʦ ʚʥʝʜʨʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 
ʠʣʠ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ. ɺ ʰʠʨʦʢʦʤ 
ʩʤʳʩʣʝ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʦ-
ʮʝʩʩʘ ʠʣʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʜʘʥʥʳʤʠ ʦ ʝʛʦ ʩʦʩʪʦʷʥʠʠ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ [1]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʠʟʫʘʣʴʥʳʤ 
ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ. ɽʛʦ ʮʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʝʜʠʥʝʥʠʠ ʤʦʜʝʣʠ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʩʪʫ-
ʧʘʶʱʠʤʠ ʠʟ ʜʘʪʯʠʢʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʠʣʠ ʛʦʨʦʜʩʢʠʭ ʩʝʨʚʠʩʦʚ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ 
ʩʦʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ, ʦʮʝʥʢʠ ʥʘʛʨʫʟʢʠ, ʧʦʠʩʢʘ ʫʟʢʠʭ ʤʝʩʪ ʠ ʧʨʦʚʝʨʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ-
ʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʣʦʛʠʩʪʠʢʠ. ʉʪʘʥʜʘʨʪ ISO 23247 ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʮʠʬʨʦ-
ʚʦʡ ʜʚʦʡʥʠʢ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ ʠ ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ [2]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʟʘʨʘʥʝʝ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ 
ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 
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ʫʯʘʩʪʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 
ɺ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ ʦ ʟʜʘʥʠʷʭ, ʪʨʘʥʩʧʦʨʪʝ, ʠʥʞʝ-

ʥʝʨʥʳʭ ʩʝʪʷʭ, ʧʦʪʦʢʘʭ ʣʶʜʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ 
ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 
ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʙʳʯʥʦ ʠʤʝʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʦʟ-
ʤʦʞʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʜʦʨʦʛ, ʠʟʤʝʥʝʥʠʝ ʧʝʰʝʭʦʜʥʳʭ ʧʦʪʦʢʦʚ, ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʩʝʨʚʠʩʦʚ. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʦʧʛʦʴʞ ʦʙʨʩʙʛʤʞʦʡʸ ʨʩʡʥʞʦʞʦʡʸ ʯʡʭʩʧʛʴʮ ʝʛʧʢʦʡʣʧʛ 

ʆʙʨʩʙʛʤʞʦʡʞ ʈʩʡʥʞʩ ʨʩʡʥʞʦʞʦʡʸ ʇʟʡʝʙʞʥʴʢ ʩʞʠʬʤʵʫʙʫ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʉʥʠʞʝʥʠʝ ʧʨʦʩʪʦʝʚ ʠ ʧʦʚʳʰʝ-
ʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʃʦʛʠʩʪʠʢʘ ɸʥʘʣʠʟ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘ-
ʣʦʚ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʠ 
ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ɻʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ, 
ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʣʘʥʠʨʦ-
ʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʕʢʦʣʦʛʠʷ ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, 
ʰʫʤʘ ʠ ʪʝʧʣʦʚʳʭ ʟʦʥ 

ʇʦʜʜʝʨʞʢʘ ʨʝʰʝʥʠʡ ʧʦ ʫʩʪʦʡʯʠ-
ʚʦʤʫ ʨʘʟʚʠʪʠʶ 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʇʨʦʚʝʨʢʘ ʩʮʝʥʘʨʠʝʚ ʘʚʘʨʠʡ ʠ 
ʧʝʨʝʛʨʫʟʦʢ 

ʉʥʠʞʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʰʪʘʪ-
ʥʳʭ ʩʠʪʫʘʮʠʡ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʣʝʟʝʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʦʨʦʛ, ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʡʦʥʦʚ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʵʢʦʣʦʛʠʯʝ-
ʩʢʫʶ ʩʠʪʫʘʮʠʶ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʜʥʦʛʦ ʩʪʘʥʢʘ ʤʦʞʝʪ 
ʧʦʚʣʠʷʪʴ ʥʘ ʚʩʶ ʣʠʥʠʶ, ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʠ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʷʪʴ ʩʮʝʥʘʨʠʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʠ ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʚ ʨʘʙʦʪʫ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʠ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʜʛʦʪʦʚʢʝ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘʥʘʣʠʟʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʮʝʥʢʝ ʧʦʩʣʝʜʩʪʚʠʡ 
ʨʦʩʪʘ ʥʘʛʨʫʟʢʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʯʝ-
ʩʪʚʦ ʤʦʜʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʥʝʨʝʛʫ-
ʣʷʨʥʦ, ʠʤʝʶʪ ʦʰʠʙʢʠ ʠʣʠ ʥʝ ʦʪʨʘʞʘʶʪ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʤʦʛʫʪ ʙʳʪʴ ʥʝʪʦʯʥʳʤʠ. ɺʦ-ʚʪʦʨʳʭ, ʪʨʝʙʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʦʚʳ-
ʰʘʝʪ ʩʣʦʞʥʦʩʪʴ ʧʨʦʝʢʪʘ. ɺ-ʪʨʝʪʴʠʭ, ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 
ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʯʠʪʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʧʨʦʩ ʦʙʥʦʚʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ɽʩʣʠ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ 
ʦʜʠʥ ʨʘʟ ʠ ʜʘʣʝʝ ʥʝ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʩ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʦʥʘ ʙʳʩʪʨʦ ʪʝʨʷʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥ-
ʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʤʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶ-
ʯʘʶʱʫʶ ʩʙʦʨ ʜʘʥʥʳʭ, ʧʨʦʚʝʨʢʫ ʠʭ ʢʘʯʝʩʪʚʘ, ʫʪʦʯʥʝʥʠʝ ʤʦʜʝʣʠ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʮʠʦʥʘʣʴʥʳʡ 
ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʟʚʦʣʷʶʪ 
ʥʘʙʣʶʜʘʪʴ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-
ʤʝʥʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʰʝ-
ʥʠʡ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠ ʟʘʨʘʥʝʝ ʦʮʝʥʠʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 
ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʚʠʟʫʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʘ ʢʘʢ ʯʘʩʪʴ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʘʥʘʣʠʪʠʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
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ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʚʷʟʘʥʳ ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʥʪʝʨʥʝʪʘ 
ʚʝʱʝʡ, ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʩʤʦʛʫʪ ʥʝ 
ʪʦʣʴʢʦ ʦʧʠʩʳʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʧʨʝʜʣʘʛʘʪʴ ʚʘʨʠʘʥʪʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʢʦʥ-
ʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʟʘ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʠ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʧʦʥʠʤʘʝʪ, ʢʘʢʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ, ʧʨʦʝʢʪ 
ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʙʝʟ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ 
ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʨʝʤʷ ʧʨʦʩʪʦʷ, ʟʘʛʨʫʟʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʧʫʩʢʥʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛʠ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ. 
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3. Digital Twins / National Institute of Standards and Technology [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: URL: https://www.nist.gov/digital-twins (27.06.2026). 
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ОЦЕНКА ВЛИЯНИЯ ОБОГАЩЕНИЯ ШЛАКОВОГО 
ЗАПОЛНИТЕЛЯ И МОДИФИКАЦИИ 
БИТУМНОГО ВЯЖУЩЕГО НА 
МИКРОСТРУКТУРУ АСФАЛЬТОБЕТОНА: 
РЕЗУЛЬТАТЫ СЭМ АНАЛИЗА 

Кунаев Вячеслав Александрович 
PhD, aʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ (ʜʦʮʝʥʪ) 
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ʅɸʆ çʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʙʦʛʘʱʸʥʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʠ ʙʠʪʫʤʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʩʠʣʠʢʦʡ ʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʉʕʄ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʙʠʥʠ-
ʨʦʚʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʤʝʞʬʘʟʥʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ, 
ʩʥʠʞʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʘʜʛʝʟʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʪʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʜʦʤʝʥʥʳʡ ʰʣʘʢ, ʙʠʪʫʤ, ʤʠʢʨʦʩʠʣʠʢʘ, ʉʕʄ, ʤʝʞʬʘʟʥʘʷ ʟʦʥʘ, ʤʠʢ-
ʨʦʩʪʨʫʢʪʫʨʘ, ʜʦʨʦʞʥʳʝ ʤʘʪʝʨʠʘʣʳ 
 

SYNERGISTIC EFFECTS OF ENRICHED BLAST FURNACE SLAG AND MICRO-SILICA-MODIFIED 
BITUMEN ON ASPHALT CONCRETE MICROSTRUCTURE: SEM-EDS ANALYSIS RESULTS 

 
Kunaev Vyacheslav, 

Akhmetova Gulzhainat, 
Ospanova Ayaulym 

 
Abstract: The ʘrticle presents the results of a study on the influence of combined use of enriched blast fur-
nace slag and microsilica-modifiʝd bitumen on the microstructural characteristics of asphalt concrete mixtures. 
A comparative analysis of control and experimental samʨles was carried out using scanning electron micros-
copy (SEM). It was established that combined modification promotes the formation of a denser interfacial tran-
sition zone, reduced porosity, and improved adhesive interaction between composite components.  
Key words: asphalt concrete, blast furnace slag, bitumen, microsilica, SEM, interfacial zone, microstructure, 
road mʘterials. 
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ɻʛʞʝʞʦʡʞ 
ʉʦʚʨʝʤʝʥʥʦʝ ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʜʚʫʭ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ: ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ ʟʘ ʩʯʸʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [1, ʩ. 2]. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʘʢʪʫ-
ʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʩ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʦʤʝʥʥʳʡ ʰʣʘʢ (ɼʐ) ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ. 

ɼʦʤʝʥʥʳʡ ʰʣʘʢ, ʷʚʣʷʶʱʠʡʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʣʘʜʘʝʪ ʧʦ-
ʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ: ʚʳʩʦʢʦʡ ʪʚʸʨʜʦʩʪʴʶ, ʰʝʨʦʭʦʚʘ-
ʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʣʘʪʝʥʪʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [2, ʩ. 9]. ʆʜʥʘʢʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʛʨʘʥʫʣʦʤʝʪ-
ʨʠʠ ʠ ʩʥʠʞʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʚʦʡʩʪʚ [3, ʩ. 19-20]. ʇʘʨʘʣʣʝʣʴʥʦ, ʤʦʜʠʬʠʢʘʮʠʷ ʙʠʪʫʤʘ ʥʘʥʦʨʘʟʤʝʨʥʳʤʠ 
ʜʦʙʘʚʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʠʢʨʦʩʠʣʠʢʦʡ, ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʷʞʫʱʝʛʦ ʠ 
ʫʩʠʣʠʪʴ ʘʜʛʝʟʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʩʤʝʩʠ [4, ʩ. 13]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʛʘ-
ʱʸʥʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʠ ʙʠʪʫʤʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʩʠʣʠʢʦʡ ʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʤʝʪʦʜʦʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʢʣʶʯʘʣʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝ-

ʩʝʡ: ʢʦʥʪʨʦʣʴʥʦʡ (ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʠ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ) ʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ (ʩ ʦʙʦʛʘʱʸʥʥʳʤ (ʤʝʪʦʜʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʚ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ) ʜʦʤʝʥʥʳʤ ʰʣʘʢʦʤ 
ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʠ ʙʠʪʫʤʦʤ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʠʢʨʦʩʠʣʠʢʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 12% ʦʪ ʤʘʩʩʳ ʚʷ-
ʞʫʱʝʛʦ). 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʧʨʠʤʝʥʷʣʩʷ ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ LVSEM ʩ 
ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʕɼʉ). ʉʲʸʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 
ʫʚʝʣʠʯʝʥʠʷ (100Ĭ, 1000Ĭ), ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ [5, ʩ. 11-12]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 
3-4 ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʷʚʠʪʴ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʨʦʮʝʩ-
ʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʫʧʣʦʪʥʝʥʠʷ ʩʤʝʩʠ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 
ɸʥʘʣʠʟ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 100Ĭ (ʨʠʩ. 1) ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ 

ʤʘʢʨʦʧʦʨ ʠ ʥʝʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ ʚ ʙʠʪʫʤʥʦʡ ʤʘʪʨʠʮʝ. ʅʘ ʙʦ-
ʣʝʝ ʚʳʩʦʢʠʭ ʫʚʝʣʠʯʝʥʠʷʭ ʯʸʪʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʟʘʧʦʣʥʠʪʝʣʴ-ʙʠʪʫʤè ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʫʧʣʦʪʥʝʥʠʷ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʙʨʘʟʮʝ ʩ ʦʙʦʛʘʱʸʥʥʳʤ ʰʣʘʢʦʤ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʙʠʪʫʤʦʤ 
ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ (ʨʠʩ. 2) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʠ 
ʛʦʤʦʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʠʤʳʭ ʧʦʨ ʠ ʪʨʝʱʠʥ. ɻʨʘʥʠʮʘ ʨʘʟʜʝʣʘ çʰʣʘʢ-
ʙʠʪʫʤè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʘʚʥʳʤ ʧʝʨʝʭʦʜʦʤ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʟʢʠʭ ʢʦʥʪʨʘʩʪʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʫʣʫʯʰʝʥʥʦʝ ʘʜʛʝʟʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʀʙʣʤʷʰʞʦʡʞ. 
ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʛʘʱʸʥʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʠ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ, ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʩʠʣʠʢʦʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʛʦʤʦʛʝʥʥʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 
ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. 

ʄʝʪʦʜ ʉʕʄ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʫʣʫʯʰʝʥʠʝ ʘʜʛʝʟʠʦʥ-
ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʛʘʱʝʥʥʦʛʦ (ʤʝʪʦʜʦʤ 
ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʜʨʦʙʣʝʥʠʷ) ʰʣʘʢʦʚʦʛʦ ʱʝʙʥʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ (ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 12 
% ʤʠʢʨʦʩʠʣʠʢʠ) ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʘʩ-
ʬʘʣʴʪʦʙʝʪʦʥʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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УДК 004:62 

ИНФОРМАЦИОННОЕ СОПРОВОЖДЕНИЕ 
ЖИЗНЕННОГО ЦИКЛА ИЗДЕЛИЯ НА ОСНОВЕ 
РЕАЛИЗАЦИЙ STEP И XML 

Чэнь Инин 
ʤʘʛʠʩʪʨʘʥʪ 

Шильников Пётр Станиславович 
ʜʦʮʝʥʪ, ʢ.ʪ.ʥ 

ʌɻɹʆʋ ɺʆ çʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʆʪʜʝʣ ʟʘʥʠʤʘʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʦʪ 
ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ çʫʤʥʳʤʠè ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʰʠʥʘʤʠ ʜʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʥʳʤ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ. 
ʉʝʛʦʜʥʷ STEP ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʬʦʨʤʘʪʘ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ ʚ 
ʩʬʝʨʘʭ ʵʥʝʨʛʝʪʠʢʠ ʠ ʦʙʦʨʦʥʳ. XML ʦʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʚʦ ʤʥʦʛʠʭ ʦʙ-
ʣʘʩʪʷʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʪʘʥʜʘʨʪ STEP ʠ XML ʚ ʦʙʣʘʩʪʠ ʦʙʤʝʥʘ ʜʘʥ-
ʥʳʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʦʣʥʦʛʦ ɾʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ STEP ISO 
10303-239 PLCS. ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʙʫʜʫʱʝʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛ: STEP, XML, ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, EXPRESS, ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ, ʩʝ-
ʤʘʥʪʠʢʘ. 
 

INFORMATION SUPPORT OF THE PRODUCT LIFECYCLE BASED ON STEP AND XML 
IMPLEMENTATIONS 

 
Chen Yining, 

Shilnikov Peter Stanislavovich 
 
Abstract: The department deals with a range of technologies that are an integral part of the Industry 4.0 con-
cept. The task is to develop integrated computer systems for automating production processes at various lev-
els: from managing individual "smart" technological machines (numerically controlled machines, industrial ro-
bots, etc.) to managing the full production cycle. 
Today, STEP is used as a long-term archiving format for engineering data in the energy and defense indus-
tries (such as NASA and the European Space Agency) to ensure data readability over the coming decades. As 
the main format for the integration of corporate data (such as ERP and CRM), XML is particularly widely used 
for the exchange of structured data in financial, medical and government institutions. The functions of these 
two formats in various industries are very important. This article compares and analyzes the STEP standard 
(ISO 10303) and the XML language in the field of data exchange and management in industrial and engineer-
ing applications, in particular, when providing information support for the full Product lifecycle based on the 
STEP ISO 10303-239 PLCS (Product Life Cycle Support) Application protocol. It also offers prospects for the 
future. 
Keywords: STEP, XML, data exchange, standardization, EXPRESS, application protocol, semantics. 
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ɻʛʞʝʞʦʡʞ 
ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʨʘʩʪʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ.  
ʉʪʘʥʜʘʨʪ STEP (ISO 10303) ʠ ʷʟʳʢ XML ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘ 

ʢ ʨʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ. STEP, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʘʢ ʦʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʦʛʫʶ ʩʝʤʘʥʪʠ-
ʢʫ, ʧʦʜʜʝʨʞʢʫ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 3D-ʛʝʦʤʝʪʨʠʠ) ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʘʨʭʠʚʠʨʦʚʘʥʠʝ. 
XML, ʙʫʜʫʯʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ ʨʘʟʤʝʪʢʠ, ʧʨʝʜʣʘʛʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʘʥ-
ʥʳʭ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʳʭ ʩʬʝʨʘʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ STEP ʠ XML, ʚʳʷʚʣʝʥʠʝ ʠʭ ʩʠʣʴʥʳʭ ʠ 
ʩʣʘʙʳʭ ʩʪʦʨʦʥ. ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʟʦʨ STEP, ʚʚʝʜʝʥʠʝ ʚ XML, ʩʨʘʚʥʠʪʝʣʴʥʳʡ 
ʘʥʘʣʠʟ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʥʘ ʙʫʜʫʱʝʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʙʦʨʘ 
ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʤʝʪʘ-
ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʯʴ ʚ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ. 

1. ʊʫʙʦʝʙʩʫʦʙʸ ʙʩʮʡʫʞʣʫʬʩʙ STEP 
ɸʨʭʠʪʝʢʪʫʨʫ ʩʪʘʥʜʘʨʪʘ STEP ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʫʨʦʚʥʷ, ʩʚʝʨʭʫ ʜʦʥʠʟʫ: ʧʨʠʢʣʘʜʥʦʡ ʫʨʦ-

ʚʝʥʴ, ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʉʘʤʳʤ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ 
ʷʚʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʙ-
ʩʪʨʘʢʪʥʳʡ ʥʘʙʦʨ ʪʝʩʪʦʚ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ - ʵʪʦ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʚʢʣʶʯʘʶʱʠʡ ʦʙʱʠʝ ʨʝʩʫʨʩʳ ʠ ʨʝ-
ʩʫʨʩʳ ʧʨʠʣʦʞʝʥʠʷ. ʆʥ ʘʙʩʪʨʘʛʠʨʦʚʘʥ ʦʪ ʨʝʘʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʢʦʥʢʨʝʪʥʦʡ 
ʨʝʘʣʠʟʘʮʠʝʡ, ʵʪʦ ʧʦʣʥʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʚ ʢʦʪʦʨʦʡ ʨʝʩʫʨʩʳ ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʧʨʠʣʦʞʝʥʠʝʤ (Application Interpreted ConstructsAIC). ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʶ ʠ ʢʦʤʙʠʥʘʮʠʶ ʦʙʱʠʭ ʨʝʩʫʨʩʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥ-
ʢʨʝʪʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʠʤʝʥʝʥʠʷ. ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ - ʵʪʦ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʠʩ-
ʧʦʣʴʟʫʝʪ ʥʝʡʪʨʘʣʴʥʳʡ ʬʘʡʣʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʩʦʚʝʨʰʝʥʥʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʢʦʥʢʨʝʪ-
ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʥʜʘʨʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ STEP.[1][2] 

 

 
ʉʡʪ. 1. ʊʫʙʦʝʙʩʫʦʙʸ ʙʩʮʡʫʞʣʫʬʩʙ STEP 

 
2.ɻʛʞʝʞʦʡʞ ʛ ʸʠʴʣ XML 
XML-ʬʘʡʣ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: XML-ʦʙʲʷʚʣʝʥʠʷ, ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ) ʠ 

XML-ɻ ʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ XML-ʜʦʢʫʤʝʥʪʫ - ʵʪʦ ʧʨʘʚʠʣʴʥʘʷ ʬʦʨʤʘ, ʠ ʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤ-

ʣʝʥʥʳʡ XML-ʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʵʪʠ ʪʨʠ ʯʘʩʪʠ. ɺʦʪ ʩʘʤʳʡ ʧʨʦʩʪʦʡ XML-ʜʦʢʫʤʝʥʪ 
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<?xml version="1.0" encoding="UTF - 8"?>  

<! --  ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʥʝʦʙʷʟʘʪʝʣʴʥʳProcessing Instruction  -- > 

<?xml - stylesheet type="text/xsl" href="ca r_style.xsl"?>  

<Car>  

    <CarEntity>  

        <Body>Car Body Structure</Body>  

        <Wheels>  

            <Wheel position="Front - Left"/>  

            <Wheel position="Front - Right"/>  

            <Wheel position="Rear - Left"/>  

            <Wheel position="Rear - Right"/>  

        </Wheels>  

    </CarEntity>  

</Car>  

 

ʇʝʨʚʘʷ ʩʪʨʦʢʘ XML-ʜʦʢʫʤʝʥʪʘ - ɻ ʪʦ ʦʙʲʷʚʣʝʥʠʝ XML-ʜʦʢʫʤʝʥʪʘ 

<?xml version="1.0" encoding="UTF-8"?> 
ɺʩʝ XML-ʜʦʢʫʤʝʥʪʳ ʥʘʯʠʥʘʶʪʩʷ ʩ XML-ʦʙʲʷʚʣʝʥʠʷ, ʫʢʘʟʳʚʘʶʱʝʛʦ ʚʝʨʩʠʶ ʩʧʝʮʠʬʠʢʘʮʠʠ XML, 

ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʢʫʤʝʥʪ.  
ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ʘʪʨʠʙʫʪ version ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʝʮʠʬʠ-

ʢʘʮʠʠ XML 1.0, ʘ ʘʪʨʠʙʫʪ encoding ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʜʦʢʫʤʝʥʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜʠʨʦʚʢʘ ʩʠʤʚʦʣʦʚ UTF-

8.ʊʘʢʞʝ ʧʨʠʣʘʛʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ 

<?xml-stylesheet type="text/xsl" href="car_style.xsl"?> 
ʉʦʜʝʨʞʠʤʦʝ ʩʣʝʜʫʶʱʝʛʦ XML-ʜʦʢʫʤʝʥʪʘ Car ʷʚʣʷʝʪʩʷ ʢʦʨʥʝʚʳʤ ʵʣʝʤʝʥʪʦʤ.ɺ ʯʘʩʪʥʦʩʪʠ, <Car> 

ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʪʝʛʦʤ, ʘ </Car> - ʢʦʥʝʯʥʳʤ ʪʝʛʦʤ, ʘ ʜʦʯʝʨʥʠʡ ʵʣʝʤʝʥʪ <CarEntity>: ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʬʠʟʠʯʝʩʢʫʶ ʯʘʩʪʴ ʘʚʪʦʤʦʙʠʣʷ.<body>: ʆʧʠʰʠʪʝ ʢʦʥʩʪʨʫʢʮʠʶ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ. 

<Wheels>: ʉʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʘ <Wheel>, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʘʞʜʦʛʦ 
ʢʦʣʝʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʪʨʠʙʫʪ position. ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʪʝʛʘ <body>, ʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝ-
ʣʝʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʪʥʷʤ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʛʦʚ, XML ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
ʩʦʟʜʘʚʘʪʴ ʣʶʙʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʛʠ, ʧʦʵʪʦʤʫ ʪʝʛ <body> ʤʦʞʝʪ ʠʤʝʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ, ʥʘʟʥʘʯʝʥʥʦʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

XML-ʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʬʦʨʤʘʪ, ʫʜʦʙʥʳʡ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʥʘ-
ʣʠʟʘ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʪʦʨʦʤ.  

ɼʦʢʫʤʝʥʪ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ XML-ʜʦʢʫʤʝʥʪʘ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʜʨʝʚʦʚʠʜʥʫʶ 
ʠʝʨʘʨʭʠʶ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʢʦʨʥʝʚʳʤ ʵʣʝʤʝʥʪʦʤ. ʅʘʧʨʠʤʝʨ, ʢʦʨʥʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ 
ʧʨʠʤʝʨʝ ʷʚʣʷʝʪʩʷ Car. ʕʪʦʪ ʢʦʨʥʝʚʦʡ ʵʣʝʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ 
ʫʨʦʚʥʷ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ. XML-ʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʩ XML-ʜʦʢʫʤʝʥʪʘ ʦʙʲʷʚʣʝʥʠʝ. ʅʘʯʘʣʴ-
ʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʪʝʛʠ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʥʥʳʝ, ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. ʕʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʦ-
ʜʝʨʞʘʪ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʦʜʠʥ ʪʝʛ, ʜʦʣʞʥʳ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʩʠʤʚʦʣʦʤ />. ʕʣʝʤʝʥʪʳ ʤʦʛʫʪ 
ʙʳʪʴ ʚʣʦʞʝʥʥʳʤʠ, ʥʦ ʥʝ ʧʝʨʝʢʨʳʚʘʪʴʩʷ. ɽʩʣʠ ʠʤʝʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʩʫʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʘʚʠʣʴʥʫʶ ʩʩʳʣʢʫ ʥʘ ʩʫʱʥʦʩʪʴ. 

3.ʊʩʙʛʦʡʫʞ STEP ʪ XML 
ɼʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠʤʝʨʘ: ʆʧʠʰʠʪʝ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ (Car) ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪ car 

(CarEntity), ʘ ʦʙʲʝʢʪ car ʩʦʜʝʨʞʠʪ ʢʫʟʦʚ (Body) ʠ ʯʝʪʳʨʝ ʢʦʣʝʩʘ (Wheel). 

EXPRESS-ʤʦʜʝʣʴ STEP (ISO 10303) ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ̔ 
SCHEMA CarSchema; 

 

ENTITY Car;   

    components : SET [1:?] OF CarEntity;   

END_ENTITY;   

 

ENTITY CarEntity;   

    body : Body;   

    wheels : LIST [4:4] OF Wheel;  --  ɼʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ 4 ʢʦʣʝʩʘ 
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END_ENTITY;   

 

ENTITY Body;   

    material : STRING;   

    weight : REAL;   

END_ENTITY;   

 

ENTITY Wheel;   

    position : STRING;  --  "Front - Left", "Front - Ri ght", "Rear - Left", "Rear -

Right"  

    diameter : REAL;   

END_ENTITY;   

 

END_SCHEMA; 

ɻʜʝ Car - ʵʪʦ ʦʙʲʝʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ (SET), ʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ 
ʦʙʲʝʢʪ CarEntity ([1:?] ʆʟʥʘʯʘʝʪ ʦʪ 1 ʜʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ). Body: ɼʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʙʲʝʢʪ body.wheelsʘ: 
ʀʩʧʦʣʴʟʫʡʪʝ  LIST  [4:4], ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʢʦʣʝʩ ʜʦʣʞʥʦ ʙʳʪʴ 4 (ʥʠ ʙʦʣʴʰʝ, ʥʠ ʤʝʥʴʰʝ).ʆʙʲʝʢʪ 
body ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ material (ʤʘʪʝʨʠʘʣ) ʠ  weight (ʚʝʩ ʪʝʣʘ). ʆʙʲʝʢʪ Wheel, position ʢʦʪʦʨʦʛʦ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʞʝʥʠʝ ʢʦʣʝʩʘ (ʥʘʧʨʠʤʝʨ, "Front-Left"). Diameter ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʘʤʝʪʨ ʢʦʣʝ-
ʩʘ (ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ). 

ʅʘʨʠʩʫʡʪʝ ʜʠʘʛʨʘʤʤʫ EXPRESS-G ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʧʨʦʮʝʜʫʨʦʡ ʥʘ ʨʠʩ. 2: 
 

 
ʉʡʪ. 2. EXPRESS-G ʧʚ ʙʛʫʧʥʧʚʡʤʸʮ 

 
ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ STEP 
1. ʉʪʨʦʛʘʷ ʠʥʞʝʥʝʨʥʘʷ ʩʝʤʘʥʪʠʢʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 
ʇʨʠʤʝʨ ʩʨʘʚʥʝʥʠʷ 

STEP EXPRESS  

ENTITY CarEntity  

    body    : Body;  

    wheels  : LIST  [4:4] OF Wheel ;  --  ʆʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʯʝʪʳʨʝʭ ʢʦʣʝʩ 

END_ENTITY; 

ñɼʦʣʞʥʦ ʙʳʪʴ 4 ʢʦʣʝʩʘò ʦʧʨʝʜʝʣʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʜʝʣʠ, ʠ ʜʘʥʥʳʝ, ʥʘʨʫ-

ʰʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʳ. 

XML  

<CarEntity>  

    <Body>...</Body>  

    <Wheel position="Front - Left"/>  

    <Wheel position="Front - Right"/>  

<! -- ʆʪʩʫʪʩʪʚʠʝ ʜʚʫʭ ʟʘʜʥʠʭ ʢʦʣʝʩ ʚʩʝ ʝʱʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ XML - > 

</CarEntit y> 

ɺʘʤ ʥʫʞʥʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ XML Schema (XSD) ʠʣʠ ʧʨʦʚʝʨʢʫ ʢʦʜʘ, ʚ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʣʥʳʤ ʜʘʥʥʳʤ. 

2. ɺʩʪʨʦʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
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STEP ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʠʩʳʚʘʪʴ 3D-ʛʝʦʤʝʪʨʠʶ (ʥʘʧʨʠʤʝʨ, ʢʨʠʚʦʣʠʥʝʡʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 
ʢʦʣʝʩʘ ʠ B-rep-ʤʦʜʝʣʴ ʢʫʟʦʚʘ), ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʤʝʥʘ ʩ ʩʠʩʪʝʤʘʤʠ CAD/CAM/CAE. 

XML ʪʨʝʙʫʝʪ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʪʝʢʩʪ (ʥʘʧʨʠʤʝʨ, ʩʪʨʦʢ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʪʦʯ-

ʢʘʤʠ), ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ ʯʨʝʚʘʪʦ ʦʰʠʙʢʘʤʠ 
<Wheel>  

  <Geometry>  

    <Points>0.0,0.0,0.0;1.0,0.0,0.0;...</Points>  

  </Geometry>  

</Wheel>  

3. ʆʪʨʘʩʣʝʚʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ 
STEP - ʵʪʦ ʩʪʘʥʜʘʨʪ ISO, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ (ʥʘʧʨʠʤʝʨ, 

AUTOSAR), ʘʚʠʘʮʠʠ (ʥʘʧʨʠʤʝʨ, Boeing, Airbus) ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟ ʧʦʪʝʨʴ. ɼʣʷ XML ʪʨʝʙʫʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʝʛʠ 
ʠ ʩʪʨʫʢʪʫʨʳ, ʠ ʨʘʟʥʳʝ ʢʦʤʧʘʥʠʠ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʬʣʠʢʪʫʶʱʠʝ ʬʦʨʤʘʪʳ (ʥʘʧʨʠ-
ʤʝʨ, <Whell> ʠ <Tyre>). 

4. ʕʬʬʝʢʪʠʚʥʦʝ ʩʞʘʪʠʝ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ 
STEP ʬʠʟʠʯʝʩʢʠʡ ʬʘʡʣ (.stp) ʀʩʧʦʣʴʟʫʝʪ ʢʦʤʧʘʢʪʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʪʘʢʠʭ 

ʢʘʢ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʝ ʢʨʠʚʳʝ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ), ʘ ʨʘʟʤʝʨ ʬʘʡʣʘ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ 
ʫ ʘʥʘʣʦʛʠʯʥʦʛʦ XML-ʬʘʡʣʘ. XML ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʬʘʡʣʘ ʠʟ-ʟʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʝʛʦʚ ʠ ʠʟʙʳʪʦʯ-
ʥʦʛʦ ʪʝʢʩʪʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ. ʅʘ ʨʠʩ. 3 ʠ ʨʠʩ. 4 ʧʦʢʘʟʘʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʟ-
ʜʝʣʠʷ assy2 ʚ ʤʦʜʝʣʠ ʬʦʨʤʘʪʘ STEP ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʟʜʝʣʠʷ assy2 ʚ ʤʦʜʝʣʠ ʬʦʨʤʘʪʘ 
XML, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ XML-ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʟʙʳʪʦʯʥʦʩʪʴ.[3][4] 

 

 
ʉʡʪ. 3. ʈʩʞʝʪʫʙʛʤʞʦʡʞ ʪʫʩʬʣʫʬʩʴ ʡʠʝʞʤʡʸ assy2 ʛ ʥʧʝʞʤʡ ʭʧʩʥʙʫʙ STEP 

 

 
ʉʡʪ. 4. ʈʩʞʝʪʫʙʛʤʞʦʡʞ ʪʫʩʬʣʫʬʩʴ ʡʠʝʞʤʡʸ assy2 ʛ ʥʧʝʞʤʡ ʭʧʩʥʙʫʙ XML 

 
5. ʇʦʜʜʝʨʞʢʘ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʥʘʩʣʝʜʦʚʘʥʠʷ 
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STEP EXPRESS  ʧʦʜʜʝʨʞʢʘ 

ʅʘʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, SUV SUBTYPE OF Car); ʦʪʥʦʰʝʥʠʷ ñʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤò 
(ʥʘʧʨʠʤʝʨ, ʜʝʪʘʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʙʦʨʢʘʭ); ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, "ʜʠʘ-
ʤʝʪʨ ʧʝʨʝʜʥʝʛʦ ʢʦʣʝʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʜʠʘʤʝʪʨʫ ʟʘʜʥʝʛʦ ʢʦʣʝʩʘ"). XML ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 
ʘʥʘʣʦʛʠʯʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʡ ʚʣʦʞʝʥʥʦʩʪʠ ʠʣʠ ʚʥʝʰʥʝʡ ʣʦʛʠʢʠ, ʘ ʝʛʦ ʯʠʪʘʝʤʦʩʪʴ ʠ ʫʜʦʙ-
ʩʪʚʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʩʪʘʚʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ.[5][6] 

6. ɼʦʣʛʦʩʨʦʯʥʦʝ ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ 
STEP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʜʘʥʥʳʭ ʚ ʩʪʘʙʠʣʴʥʦʤ ʬʦʨʤʘʪʝ ʠ 

ʩʦʚʤʝʩʪʠʤ ʩ ʙʫʜʫʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. XML ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʠ ʝʩʣʠ ʜʠʟʘʡʥ 
ʵʪʠʢʝʪʢʠ ʠʟʤʝʥʠʪʩʷ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʫʙʚʤʡʯʙ 

ʎʙʩʙʣʫʞʩʡʪʫʡʣʙ STEP (ISO 10303) XML 

ʏʞʤʵ ʩʙʠʩʙʚʧʫʣʡ 
ʆʙʤʝʥ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ 
(ʛʝʦʤʝʪʨʠʷ, ʩʙʦʨʢʠ, ʩʝʤʘʥʪʠʢʘ) 

ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥ-
ʥʳʭ (ʪʝʢʩʪ, ʢʦʥʬʠʛʫʨʘʮʠʠ, 
ʠʝʨʘʨʭʠʠ) 

ʅʧʝʞʤʵ ʝʙʦʦʴʮ 
ʆʩʥʦʚʘʥʘ ʥʘ ʷʟʳʢʝ EXPRESS 
(ʩʫʱʥʦʩʪʠ, ʥʘʩʣʝʜʦʚʘʥʠʝ, ʦʛʨʘ-
ʥʠʯʝʥʠʷ) 

ɼʨʝʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʪʝ-
ʛʘʤʠ ʠ ʘʪʨʠʙʫʪʘʤʠ 

ʇʜʩʙʦʡʰʞʦʡʸ 
ɺʩʪʨʦʝʥʥʳʝ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ 
(ʥʘʧʨʠʤʝʨ, "4 ʢʦʣʝʩʘ") 

ʊʨʝʙʫʝʪ ʚʥʝʰʥʝʡ ʚʘʣʠʜʘʮʠʠ 
(XML Schema/XSD) 

ʈʧʝʝʞʩʟʣʙ ʜʞʧʥʞʫʩʡʡ 
ʇʨʷʤʘʷ ʨʘʙʦʪʘ ʩ 3D-ʛʝʦʤʝʪʨʠʝʡ 
(B-rep, ʧʦʚʝʨʭʥʦʩʪʠ) 

ʊʨʝʙʫʝʪ ʢʘʩʪʦʤʥʦʡ ʢʦʜʠʨʦʚʢʠ 
ʠʣʠ ʩʩʳʣʦʢ ʥʘ ʚʥʝʰʥʠʝ ʬʘʡ-
ʣ r

ʊʫʙʦʝʙʩʫʡʠʙʯʡʸ 
ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 
(ʘʚʪʦ, ʘʚʠʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ) 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʥʦ 
ʪʨʝʙʫʝʪ ʢʘʩʪʦʤʥʳʭ ʪʝʛʦʚ 

ʊʞʥʙʦʫʡʰʞʪʣʙʸ ʸʪʦʧʪʫʵ ʏʝʪʢʠʝ ʪʠʧʳ ʠ ʩʤʳʩʣ ʘʪʨʠʙʫʪʦʚ 
ʉʝʤʘʥʪʠʢʘ ʪʝʛʦʚ ʟʘʚʠʩʠʪ ʦʪ 
ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʁʦʪʫʩʬʥʞʦʫʴ 
ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ CAD/PLM-
ʩʠʩʪʝʤʳ ʠ ʙʠʙʣʠʦʪʝʢʠ 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʧʘʨʩʝʨʳ 
(DOM/SAX) + ʢʘʩʪʦʤʥʘʷ ʣʦʛʠ-
ʢʘ 

ʇʚʳʞʥ ʝʙʦʦʴʮ 
ʂʦʤʧʘʢʪʥʦʝ ʭʨʘʥʝʥʠʝ (ʙʠʥʘʨ-
ʥʳʝ/ʪʝʢʩʪʦʚʳʝ ʦʧʪʠʤʠʟʘʮʠʠ) 

ɺʳʩʦʢʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʪʝʢʩʪʘ 
(ʧʦʚʪʦʨ ʪʝʛʦʚ) 

ɽʧʤʜʧʪʩʧʰʦʧʞ ʮʩʙʦʞʦʡʞ 

ʌʦʨʤʘʪ ʜʣʷ ʘʨʭʠʚʘʮʠʠ ʠʥʞʝʥʝʨ-
ʥʳʭ ʜʘʥʥʳʭ. ɼʝʡʩʪʚʫʝʪ ʦʩʦʙʳʡ 
ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ LOTAR 
International ʧʦ ʧʨʠʤʝʥʝʥʠʶ STEP 
ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ 
(çʫʜʝʨʞʠʚʘʥʠʷè) ʜʘʥʥʳʭ. 

ɿʘʚʠʩʠʪ ʦʪ ʢʘʩʪʦʤʥʦʡ ʩʪʨʫʢ-
ʪʫʨʳ, ʨʠʩʢ ʫʩʪʘʨʝʚʘʥʠʷ 

ʇʚʞʪʨʞʰʞʦʡʞ ʣʙʰʞʪʫʛʙ ʝʙʦʦʴʮ 
ʧʚ ʡʠʝʞʤʡʡ 

ɺ STEP ʚʢʣʶʯʝʥʳ ʪʦʤʘ, ʠʩʧʦʣʴ-
ʟʫʝʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝ-
ʩʪʚʘ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ [1] 

ʆʪʩʫʪʩʪʚʫʶʪ  

 
ʀʙʣʤʷʰʞʦʡʞ 
STEP ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʛʝʪʝʨʦ-

ʛʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ CAX. ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ CAX ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ 
STEP, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ CAX ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʤʝʥ ʜʘʥ-
ʥʳʤʠ ʯʝʨʝʟ STEP-ʥʝʡʪʨʘʣʴʥʳʝ ʬʘʡʣʳ [7] (ISO 10303-21). ʉʪʘʥʜʘʨʪ STEP ʠʩʧʦʣʴʟʫʝʪ ʷʟʳʢ EXPRESS 
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[8] ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪ ʢʦʥʢʨʝʪ-
ʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʨʝʟ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ (AP). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: ʦʙʟʦʨ ʩʪʘʥʜʘʨʪʘ STEP, ʚʚʝʜʝʥʠʝ ʚ ʷʟʳʢ 
XML ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ. ɺ ʨʘʟʜʝʣʝ ʦ ʩʪʘʥʜʘʨʪʝ STEP ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʝʛʦ ʧʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ, ʘʨʭʠ-
ʪʝʢʪʫʨʘ, ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʤʝʥʝʥʠʝ. ɺ ʯʘʩʪʠ, ʧʦʩʚʷʱʝʥʥʦʡ XML, ʨʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʙʘʟʦʚʳʡ ʩʠʥʪʘʢʩʠʩ, ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʅʘ ʧʨʠʤʝʨʘʭ ʧʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪ-
ʢʠ STEP ʠ XML. ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ STEP ʠ XML ʚ ʪʘʢʠʭ ʘʩʧʝʢʪʘʭ, ʢʘʢ ʦʙʤʝʥ 
ʜʘʥʥʳʤʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʷʩʥʦʩʪʴ ʠ ʪ.ʜ. ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ STEP ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠ-
ʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: ʩʪʨʦʛʘʷ ʠʥʞʝʥʝʨʥʘʷ ʩʝʤʘʥʪʠʢʘ, ʦʪʨʘʩʣʝʚʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘ-
ʥʝʥʠʝ ʜʘʥʥʳʭ, ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʦʜʫʣʴʥʦʩʪʴ.[9] 

ʈʞʩʪʨʞʣʫʡʛʴ 
ʉ ʨʘʟʚʠʪʠʝʤ Industry 4.0 STEP ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʩ ʦʙʣʘʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

(STEP-NC + IoT), ʘ XML ð ʯʝʨʝʟ ʫʧʨʦʱʝʥʠʝ (ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ JSON) ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ʀʭ ʩʠʥʝʨ-
ʛʠʷ (ʥʘʧʨ., XML ʜʣʷ ʤʝʪʘʜʘʥʥʳʭ + STEP ʜʣʷ ʷʜʨʘ ʤʦʜʝʣʠ) ʤʦʞʝʪ ʩʪʘʪʴ ʪʨʝʥʜʦʤ. 
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АНАЛИЗ ОСНОВНЫХ ПРИЧИН ОБРАЗОВАНИЯ 
ЗАКОЛОННЫХ ПЕРЕТОКОВ ВСЛЕДСТВИЕ 
НЕКАЧЕСТВЕННОГО ЦЕМЕНТИРОВАНИЯ 

Аль Хайти Мохаммед Али 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʦʙʩʘʜʥʳʭ ʢʦ-
ʣʦʥʥ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ, ʟʘʢʦʣʦʥʥʳʝ ʧʝʨʝʪʦʢʠ, ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ, ʦʙʩʘʜʥʘʷ ʢʦ-
ʣʦʥʥʘ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ. 
 
ANALYSIS OF THE MAIN CAUSES OF BEHIND-CASING FLOWS DUE TO POOR-QUALITY CEMENTING 

 
Al-Haithi Mohammed Ali 

 
Abstract: This article examines the causes of behind-casing fluid migration during the construction of oil and 
gas wells resulting from violations of casing cementing technology. An analysis is presented of the technologi-
cal, geological, and operational factors affecting the integrity of the cement sheath, and the main methods for 
preventing behind-casing fluid migration are proposed. 
Keywords: well cementing, fluid migration, cement sheath, casing string, zonal isolation. 

 
ʎʝʤʝʥʪʠʨʦʚʘʥʠʝ ʦʙʩʘʜʥʳʭ ʢʦʣʦʥʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. ʆʪ ʢʘʯʝʩʪʚʘ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʥʘʜʝʞʥʘʷ ʠʟʦʣʷʮʠʷ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʤʠʛʨʘʮʠʠ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʩʢʚʘʞʠʥʳ. ʅʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ, ʯʪʦ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʝʞʧʣʘʩʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʦʙʚʦʜʥʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ, ʛʘʟʦʧʨʦʷʚʣʝʥʠʷʤʠ ʠ ʜʦʨʦʛʦ-
ʩʪʦʷʱʠʤʠ ʨʝʤʦʥʪʥʦ-ʠʟʦʣʷʮʠʦʥʥʳʤʠ ʨʘʙʦʪʘʤʠ. 

ʈʧʦʸʫʡʞ ʠʙʣʧʤʧʦʦʴʮ ʨʞʩʞʫʧʣʧʛ: ʟʘʢʦʣʦʥʥʳʡ ʧʝʨʝʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʠʞʝʥʠʝ ʧʣʘʩʪʦʚʳʭ 
ʬʣʶʠʜʦʚ ʧʦ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʯʝʨʝʟ ʜʝʬʝʢʪʳ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ. ʆʩʥʦʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 
ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʧʣʘʩʪʦʚ, ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʢʚʘʞʠʥ. 

ʇʪʦʧʛʦʴʞ ʨʩʡʰʡʦʴ ʧʚʩʙʠʧʛʙʦʡʸ ʠʙʣʧʤʧʦʦʴʮ ʨʞʩʞʫʧʣʧʛ: ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠ-
ʯʠʥʘʤ ʦʪʥʦʩʷʪʩʷ: ʥʝʧʦʣʥʦʝ ʚʳʪʝʩʥʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ; ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠ-
ʥʳ; ʥʝʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʨʝʮʝʧʪʫʨʳ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ; ʛʘʟʦʚʘʷ ʤʠʛʨʘʮʠʷ ʚ ʧʝʨʠʦʜ ʪʚʝʨʜʝʥʠʷ ʮʝ-
ʤʝʥʪʘ; ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ; ʵʢʩʮʝʥʪʨʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ; ʪʝʨʤʦʤʝʭʘ-
ʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʜʝʛʨʘʜʘʮʠʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. 

ʍʙʣʫʧʩʴ, ʛʤʡʸʷʲʡʞ ʦʙ ʣʙʰʞʪʫʛʧ ʯʞʥʞʦʫʡʩʧʛʙʦʡʸ: ʥʘ ʢʘʯʝʩʪʚʦ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʚʣʠʷʶʪ ʢʦʥ-
ʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʳ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʚʦʡʩʪʚʘ ʙʫʨʦʚʦʛʦ ʠ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʦʚ, ʮʝʥʪʨʠʨʦʚʘʥʠʝ 
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ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʪʝʭ-
ʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 

ʅʞʫʧʝʴ ʨʩʞʝʬʨʩʞʟʝʞʦʡʸ ʧʚʩʙʠʧʛʙʦʡʸ ʠʙʣʧʤʧʦʦʴʮ ʨʞʩʞʫʧʣʧʛ: ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʤʝʨʦʧʨʠʷʪʠʡ:  

ʇʦʜʛʦʪʦʚʢʘ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʧʝʨʝʜ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝʤ: ʧʝʨʝʜ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ 
ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ ʦʪ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ, ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʨʢʠ ʠ ʰʣʘʤʘ. ɼʣʷ ʵʪʦʛʦ 
ʧʨʠʤʝʥʷʶʪ ʮʠʨʢʫʣʷʮʠʶ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʙʫʬʝʨʥʳʝ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ 
ʩʪʝʥʦʢ ʠ ʫʣʫʯʰʘʶʪ ʩʮʝʧʣʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʩ ʧʦʨʦʜʦʡ [2]. 

ʎʝʥʪʨʠʨʦʚʘʥʠʝ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʪʨʘʪʦʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʫʶ 
ʪʦʣʱʠʥʫ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ, ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʠ ʫʣʫʯʰʘʝʪ ʚʳʪʝʩʥʝʥʠʝ 
ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʘ ʚʳʪʝʩʥʝʥʠʷ: ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʢʦʨʦʩʪʠ ʟʘʢʘʯʢʠ, ʨʘʩʭʦʜʘ ʠ ʨʝʦʣʦʛʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʚʳʪʝʩʥʝʥʠʝ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʤʠʥʠʤʠʟʠʨʫ-
ʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʥʘʣʦʚ ʬʠʣʴʪʨʘʮʠʠ [3]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʩʠʩʪʝʤ: ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʩʪʘʙʠʣʠʟʘʪʦʨʳ, 
ʣʘʪʝʢʩʥʳʝ, ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʠ ʛʘʟʦʙʣʦʢʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ. ʆʥʠ ʫʤʝʥʴʰʘʶʪ ʚʦʜʦʦʪʜʘʯʫ, ʫʩʘʜʢʫ ʮʝʤʝʥʪʘ 
ʠ ʧʦʚʳʰʘʶʪ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʠ ʘʜʛʝʟʠʶ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʛʘʟʦʚʦʡ ʤʠʛʨʘʮʠʠ: ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ ʠ ʛʘʟʦʙʣʦʢʠʨʫʶʱʠʝ ʮʝ-
ʤʝʥʪʳ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ [4]. 

ʂʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧʣʦʪʥʦʩʪʴ, ʨʘʩʭʦʜ, ʜʘʚʣʝʥʠʝ ʠ ʚʨʝʤʷ ʟʘ-
ʛʫʩʪʝʚʘʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 
ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ: ʇʦʩʣʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪ ʘʢʫʩʪʠʯʝʩʢʠʡ ʢʘʨʦʪʘʞ 
(CBL), ʢʘʨʦʪʘʞ ʧʝʨʝʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (VDL), ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʘʨʦʪʘʞ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ [5]. 

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 
ʜʚʠʞʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʛʘʟʦʚʦʡ ʤʠʛʨʘʮʠʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʮʝʤʝʥʪʠ-
ʨʦʚʘʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ: ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʩʢʚʘʞʠʥʳ, ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 
ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʀʙʣʤʷʰʞʦʡʞ: ʟʘʢʦʣʦʥʥʳʝ ʧʝʨʝʪʦʢʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʀʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦ-
ʜʝ, ʚʢʣʶʯʘʶʱʝʤ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʪʚʦʣʘ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 
ʮʝʤʝʥʪʥʦʛʦ ʢʦʣʴʮʘ. 
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МИКРОСЕРВИСНАЯ АРХИТЕКТУРА: 
ПРЕИМУЩЕСТВА И ОГРАНИЧЕНИЯ 
ПРИМЕНЕНИЯ В СОВРЕМЕННЫХ 
ПРОГРАММНЫХ СИСТЕМАХ 

Алавкин Никита Сергеевич 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʘʢ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʚʢʣʶʯʘʷ ʥʝʟʘʚʠ-
ʩʠʤʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ. ʊʘʢʞʝ ʘʥʘ-
ʣʠʟʠʨʫʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ, ʪʝʩʪʠ-
ʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʠʢʨʦʩʝʨʚʠʩʳ, ʘʨʭʠʪʝʢʪʫʨʘ ʇʆ, ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʨʘʩʧʨʝ-
ʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ, DevOps. 

 
MICROSERVICE ARCHITECTURE: ADVANTAGES AND LIMITATIONS OF APPLICATION IN MODERN 

SOFTWARE SYSTEMS 
 

Alavkin Nikita Sergeevich 
 
Abstract: the article considers microservice architecture as an approach to building modern software systems. 
The main advantages of microservices are described, including independent deployment, scalability and dis-
tribution of responsibility between teams. The limitations of this approach related to integration, monitoring, 
testing and management of distributed infrastructure are also analyzed. 
Key words: microservices, software architecture, software system, scalability, distributed systems, DevOps. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ: ʦʥʠ ʜʦʣʞʥʳ ʦʙʨʘʙʘʪʳ-

ʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴʩʷ, ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ ʠ 
ʦʩʪʘʚʘʪʴʩʷ ʜʦʩʪʫʧʥʳʤʠ ʧʨʠ ʨʦʩʪʝ ʥʘʛʨʫʟʢʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝ-
ʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʤʝʞʜʫ ʥʠʤʠ. ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

ʄʠʢʨʦʩʝʨʚʠʩʥʳʡ ʩʪʠʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢʘʢ ʥʘʙʦʨʘ ʥʝʙʦʣʴʰʠʭ ʩʝʨʚʠʩʦʚ, 
ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʶ ʠ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘ-
ʚʠʩʠʤʦ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʄ. ʌʘʫʣʝʨʘ ʤʠʢʨʦʩʝʨʚʠʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʥʘʙʦʨ ʤʘʣʳʭ ʩʝʨʚʠ-
ʩʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʧʦʤʦʱʴʶ ʣʝʛʢʦʚʝʩʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 
ʯʘʩʪʦ ʯʝʨʝʟ HTTP API [1]. ɺ ʜʦʢʫʤʝʥʪʘʮʠʠ Microsoft ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʩʝʨʚʠʩ ʜʦʣʞʝʥ 
ʙʳʪʴ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʪʜʝʣʴʥʫʶ ʙʠʟʥʝʩ-ʚʦʟʤʦʞʥʦʩʪʴ [2]. 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʩʚʷʟʘʥʥʦʩʪʠ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʩʠ-
ʩʪʝʤʳ. ɽʩʣʠ ʤʦʥʦʣʠʪʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʯʘʩʪʦ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ, ʪʦ ʤʠʢʨʦ-
ʩʝʨʚʠʩʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʘʝʪ ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʥʦʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 
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ʜʣʷ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʤʘʥʜʘʤʠ ʠ ʪʨʝʙʫʶʪ ʯʘʩʪʳʭ ʠʟʤʝʥʝʥʠʡ. ʂʦʤʘʥʜʘ 
ʤʦʞʝʪ ʜʦʨʘʙʘʪʳʚʘʪʴ ʩʚʦʡ ʩʝʨʚʠʩ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʚʩʶ ʩʠʩʪʝʤʫ, ʝʩʣʠ ʩʦʙʣʶʜʘʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠʥ-
ʪʝʨʬʝʡʩʳ. 

ɼʨʫʛʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʤʦʥʦʣʠʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʙʳʯʥʦ ʤʘʩ-
ʰʪʘʙʠʨʫʝʪʩʷ ʚʩʝ ʧʨʠʣʦʞʝʥʠʝ ʮʝʣʠʢʦʤ, ʜʘʞʝ ʝʩʣʠ ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʜʥʫ ʬʫʥʢ-
ʮʠʶ. ɺ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ. ʅʘʧʨʠ-
ʤʝʨ, ʩʝʨʚʠʩ ʦʙʨʘʙʦʪʢʠ ʧʣʘʪʝʞʝʡ, ʩʝʨʚʠʩ ʫʚʝʜʦʤʣʝʥʠʡ ʠ ʩʝʨʚʠʩ ʢʘʪʘʣʦʛʘ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʪʨʝʙʦʚʘ-
ʥʠʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
 

ʋʙʚʤʡʯʙ 1 
ʈʩʞʡʥʬʲʞʪʫʛʙ ʡ ʧʜʩʙʦʡʰʞʦʡʸ ʥʡʣʩʧʪʞʩʛʡʪʦʧʢ ʙʩʮʡʫʞʣʫʬʩʴ 

ɹʪʨʞʣʫ ʈʩʞʡʥʬʲʞʪʫʛʧ ʇʜʩʙʦʡʰʞʦʡʞ 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʅʝʟʘʚʠʩʠʤʳʡ ʚʳʧʫʩʢ ʦʪʜʝʣʴʥʳʭ 
ʩʝʨʚʠʩʦʚ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨ-
ʩʠʷʤʠ API 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ 
ʥʘʛʨʫʞʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʈʦʩʪ ʩʣʦʞʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʂʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʈʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ 

ʈʠʩʢ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʘʨʭʠ-
ʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ 

ʅʘʜʝʞʥʦʩʪʴ ʀʟʦʣʷʮʠʷ ʯʘʩʪʠ ʦʪʢʘʟʦʚ ʉʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʧʨʝ-
ʜʝʣʝʥʥʳʭ ʦʰʠʙʦʢ 

ʊʝʭʥʦʣʦʛʠʠ ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʨʘʟʥʳʝ 
ʩʪʝʢʠ 

ʋʩʣʦʞʥʝʥʠʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

 
ʀʟ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʯʪʦ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ. ʆʥʘ 

ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʟʨʝʣʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʜʥʘʢʦ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʘʭ ʤʠʢʨʦʩʝʨʚʠʩʳ ʤʦʛʫʪ ʩʦ-
ʟʜʘʪʴ ʠʟʙʳʪʦʯʥʫʶ ʩʣʦʞʥʦʩʪʴ. ɺʤʝʩʪʦ ʫʩʢʦʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʘʥʜʘ ʩʪʦʣʢʥʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʣʦʛʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, ʪʨʘʩʩʠʨʦʚʢʫ ʟʘ-
ʧʨʦʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ. 

ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʠʢʨʦʩʝʨʚʠʩʥʳʭ ʩʠʩʪʝʤ. ʇʦʤʠʤʦ ʧʨʦʚʝʨʢʠ ʢʘʞ-
ʜʦʛʦ ʩʝʨʚʠʩʘ ʦʪʜʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ. 
ʆʰʠʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʣʦʛʠʢʝ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʩʝʪʝʚʳʭ ʟʘʜʝʨʞʝʢ, ʬʦʨʤʘʪʦʚ 
ʩʦʦʙʱʝʥʠʡ, ʚʝʨʩʠʡ API ʠ ʦʯʝʨʝʜʝʡ ʩʦʙʳʪʠʡ. ʇʦʵʪʦʤʫ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʳʭ 
ʧʨʘʢʪʠʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʘʢʪʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʘʝʤʦʩʪʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʦʨʦʥʘ. ʄʠʢʨʦʩʝʨʚʠʩʳ ʯʘʩʪʦ ʵʬʬʝʢʪʠʚʥʳ ʪʘʤ, ʛʜʝ ʘʨʭʠʪʝʢʪʫ-
ʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʝ ʢʦʤʘʥʜ ʠ ʙʠʟʥʝʩ-ʜʦʤʝʥʘʤ. ɽʩʣʠ ʩʝʨʚʠʩʳ ʚʳʜʝʣʝʥʳ ʩʣʫʯʘʡʥʦ ʠʣʠ ʩʣʠʰʢʦʤ 
ʤʝʣʢʦ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʘʙʦʨ ʩʣʘʙʦ ʫʧʨʘʚʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ. ʈʠʯʘʨʜʩʦʥ ʦʪʤʝʯʘʝʪ, 
ʯʪʦ ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ, ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʚʝʨʪʳʚʘʝʤʳʝ ʩʝʨʚʠ-
ʩʳ, ʥʦ ʪʨʝʙʫʝʪ ʧʨʦʜʫʤʘʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʜʦʤʝʥʥʦʡ ʦʙʣʘʩʪʠ [3]. 

ɺʳʙʦʨ ʤʝʞʜʫ ʤʦʥʦʣʠʪʥʦʡ ʠ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝ-
ʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ ʠ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɽʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʠʤʝʝʪ ʦʧʳʪʘ DevOps, 
ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʧʝʨʝʭʦʜ ʢ ʤʠʢʨʦʩʝʨʚʠʩʘʤ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʨʦʩʪʫ ʟʘʪʨʘʪ. ʄ. ʌʘʫʣʝʨ ʦʪʜʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʠʢʨʦʩʝʨʚʠʩʳ ʠʤʝʶʪ ʢʘʢ ʚʳʛʦʜʳ, ʪʘʢ ʠ ʠʟ-
ʜʝʨʞʢʠ, ʧʦʵʪʦʤʫ ʠʭ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʥʪʝʢʩʪʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʩʣʦʞʥʳʭ ʠ 
ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʪʨʝʙʫʝʪ ʟʨʝʣʦʡ ʠʥʞʝʥʝʨʥʦʡ ʢʫʣʴʪʫʨʳ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ 
ʦʧʨʘʚʜʘʥʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ-
ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʚʳʰʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʠʥʪʝʛʨʘʮʠʶ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ, ʦʨʢʝʩʪʨʘʮʠʠ, 
ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʩʨʝʜʩʪʚ ʥʘʙʣʶʜʘʝʤʦʩʪʠ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʥʠʞʘʶʪ ʯʘʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
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ʪʨʫʜʥʦʩʪʝʡ, ʥʦ ʥʝ ʫʩʪʨʘʥʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʛʨʘʤʦʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ. ʄʠʢʨʦʩʝʨʚʠʩʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪ-
ʨʠʚʘʪʴ ʥʝ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʤ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʩʣʦʞʥʦʩʪʠ 
ʧʨʦʜʫʢʪʘ ʠ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʞʝʣʘʪʝʣʴʥʦ ʥʘʯʠʥʘʪʴ ʥʝ ʩ ʧʦʣʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ, 
ʘ ʩ ʘʥʘʣʠʟʘ ʜʦʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚʳʷʚʣʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ. ɽʩʣʠ ʛʨʘʥʠʮʳ ʩʝʨʚʠʩʦʚ 
ʚʳʙʨʘʥʳ ʥʝʚʝʨʥʦ, ʢʦʤʘʥʜʳ ʙʫʜʫʪ ʯʘʩʪʦ ʠʟʤʝʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʠʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʟʘʷʚʣʝʥʥʘʷ ʥʝ-
ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʦʥʪʨʘʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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ОБЗОРЫ ОСНОВНЫХ ПРАКТИК VIBE CODING: 
ПРОМПТ-ИНЖИНИРИНГ И ГЕНЕРАЦИЯ КОДА 

Приходько Дмитрий Игоревич 
ʤʣ. ʠʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʠʩʪ, ʤʘʛʠʩʪʨ 

ʌɻʋ ʌʅʎ ʅʀʀʉʀ ʈɸʅ 
ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ɹʦʦʧʫʙʯʡʸ: ʆʙʟʦʨ ʧʦʩʚʷʱʸʥ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ (2025ï2026 ʛʛ.) ʧʦ ʧʨʘʢʪʠʢʘʤ Vibe 
Coding ð ʧʦʜʭʦʜʫ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠʢ ʬʦʨʤʫʣʠʨʫʝʪ ʟʘʜʘʯʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʘ ʀʀ ʘʩʩʠ-
ʩʪʝʥʪ ʛʝʥʝʨʠʨʫʝʪ ʢʦʜ, ʜʦʢʫʤʝʥʪʘʮʠʶ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʦʩʪʫʧʥʳʝ ʠʩ-
ʪʦʯʥʠʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʛʦʪʦʚʳʝ ʥʘʙʦʨʳ ʟʘʧʨʦʩʦʚ. ʆʙʟʦʨ ʚʳʜʝʣʷʝʪ ʦʙʣʘʩʪʠ, ʛʜʝ Vibe Coding ʷʚʣʷʝʪʩʷ 
ʘʜʝʢʚʘʪʥʦʡ ʧʨʘʢʪʠʢʦʡ (ʧʨʦʪʦʪʠʧʳ, MVP, ʦʜʥʦʨʘʟʦʚʳʝ ʩʢʨʠʧʪʳ, ʤʠʛʨʘʮʠʷ ʢʦʜʘ ʤʝʞʜʫ ʷʟʳʢʘʤʠ). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Vibe Coding, ʧʨʦʤʧʪ-ʠʥʞʠʥʠʨʠʥʛ, ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ, ʛʝʥʝʨʘʮʠʷ ʢʦʜʘ, ʩʪʨʫʢʪʫʨʠʨʦ-
ʚʘʥʥʳʝ ʧʨʦʤʧʪʳ, zero-shot, few-shot, chain-of-thought, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʜʦʣʛʦʞʠʚʫʱʠʡ ʢʦʜ, ʛʠʙʨʠʜʥʘʷ 
ʨʘʟʨʘʙʦʪʢʘ. 
 

REVIEWS OF THE MAIN PRACTICES OF VIBE CODING: INDUSTRIAL ENGINEERING AND CODE 
GENERATION 

 
Prikhodko Dmitry Igorevich 

 
Abstract: The review is devoted to the systematization of open sources (2025-2026) based on Vibe Coding 
practices, an approach in which a developer formulates tasks in natural language, and an AI assistant gener-
ates code, documentation, or architectural solutions. Available sources containing ready-made query sets are 
analyzed. The review highlights areas where Vibe Coding is an adequate practice (prototypes, MVPs, one-
time scripts, code migration between languages). 
Keywords: Vibe Coding, industrial engineering, generative AI, code generation, structured promptings, zero-
shot, few-shot, chain-of-thought, prototyping, long-lived code, hybrid development. 

 
ɻʛʞʝʞʦʡʞ 
ʇʨʘʢʪʠʢʘ Vibe Coding, ʚʦʟʥʠʢʰʘʷ ʚ 2025 ʛʦʜʫ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʥʝʡʨʦʩʝʪʝʡ, ʢ 2026 ʛʦʜʫ ʩʬʦʨʤʠʨʦʚʘʣʘ ʫʩʪʦʡʯʠʚʳʡ ʧʣʘʩʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ. ʇʦʜ Vibe 
Coding ʧʦʥʠʤʘʝʪʩʷ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠʢ ʬʦʨʤʫʣʠʨʫʝʪ ʟʘʜʘʯʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʘ 
ʀʀ-ʘʩʩʠʩʪʝʥʪ (ChatGPT, Claude, GitHub Copilot) ʛʝʥʝʨʠʨʫʝʪ ʢʦʜ, ʜʦʢʫʤʝʥʪʘʮʠʶ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝ-
ʰʝʥʠʷ [1]. ɿʘ ʧʦʣʪʦʨʘ ʛʦʜʘ ʠʥʜʫʩʪʨʠʷ ʥʘʢʦʧʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʧʨʘʢʪʠʢ, ʧʨʦʤʧʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘ-
ʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘʚʘʪʴ ʢʦʜ ʥʝʦʙʭʦ-
ʜʠʤʦʛʦ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʢʘʯʝʩʪʚʘ. 

ʏʞʤʵ ʧʚʠʧʩʙ: ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʛʦʪʦʚʳʭ ʧʨʘʢʪʠʢ ʠ ʥʘʙʦʨʦʚ ʟʘʧʨʦʩʦʚ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʠʥʜʫʩʪʨʠʝʡ 
ʟʘ 2025-2026 ʛʦʜʘ, ʤʝʪʦʜʠʢʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʦʜʭʦʜʦʚ. 

ʇʨʘʢʪʠʢʘ Vibe coding ʠʙ 2025-2026 ʛʦʜʳ ʩʦʜʝʨʞʠʪ ʫʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʦʨʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦ-
ʜʘ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.  ʅʘ ʤʦʤʝʥʪ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʥʘʡʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʙʦʨʳ ʛʦ-
ʪʦʚʳʭ ʟʘʧʨʦʩʦʚ: 

¶ 15 AI Prompts That 10x Your Dev Workflow (DEV Community, 2025) [2]. ʆʙʚʧʩ ʜʧʫʧʛʴʮ 
ʨʩʧʥʨʫʧʛ ʝʤʸ ʩʙʠʩʙʚʧʫʣʡ: Bug Interrogator, Error Handler, Security Auditor, Rollback/Recovery Plan, Ar-
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chitecture Explainer. ʂʘʞʜʳʡ ʟʘʧʨʦʩ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ: ʨʦʣʴ + ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ + ʦʞʠʜʘʝʤʳʡ ʬʦʨʤʘʪ 
ʦʪʚʝʪʘ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (XadenAI): çɿʘʧʨʦʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ 
ʨʦʣʴ. ʅʝ ʧʨʦʩʠʪʝ ʀʀ çʥʘʧʠʩʘʪʴ ʢʦʜè ð ʧʨʦʩʠʪʝ çʧʨʦʚʝʩʪʠ ʘʫʜʠʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ Senior Engineerè. 
ɺʳʠʛʨʳʚʘʶʪ ʪʝ, ʢʪʦ ʩʪʨʦʠʪ ʜʠʘʣʦʛ, ʘ ʥʝ ʚʙʠʚʘʝʪ ʦʜʥʦ ʩʦʦʙʱʝʥʠʝè. 

¶ 15 ChatGPT Prompts That Will 10x Your Developer Productivity in 2026 (DEV Community, 
2025) [3].  ɿʘʧʨʦʩʳ ʜʣʷ code review, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ (Mentoring Explainer), ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʦʜʘ 
ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (Crafting Code): çʃʫʯʰʠʡ ʩʧʦʩʦʙ ʫʩʢʦʨʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ð ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʀʀ ʢʘʢ ʥʘʩʪʘʚʥʠʢʘ, ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪ ʢʦʜ ʠ ʧʨʝʜʣʘʛʘʝʪ ʫʣʫʯʰʝʥʠʷè. 

¶ 50 ChatGPT & Claude Prompts That Will Save You 10 Hours Every Week (DEV Community, 
2026) [4]. ʉʦʜʝʨʞʠʪ 50 ʧʨʦʤʧʪʦʚ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʤ: ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ, code review, ʦʪʣʘʜʢʘ, ʦʙʲʷʩʥʝʥʠʝ, 
ʜʦʢʫʤʝʥʪʘʮʠʷ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (Godlymane11): çʀʩʧʦʣʴʟʫʡʪʝ ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ, ʯʪʦʙʳ ʥʝ ʪʨʘ-
ʪʠʪʴ ʚʨʝʤʷ ʥʘ ʥʘʧʠʩʘʥʠʝ ʧʨʦʤʧʪʦʚ ʩ ʥʫʣʷ. ʇʦʜʩʪʨʘʠʚʘʡʪʝ ʠʭ ʧʦʜ ʩʚʦʠ ʟʘʜʘʯʠè. 

¶ 28 ʣʧʦʪʫʩʬʣʫʡʛʦʴʮ ʁʁ ʠʙʨʩʧʪʧʛ ʝʤʸ ʩʙʠʩʙʚʧʫʰʡʣʧʛ ʡ IT-ʧʫʝʞʤʧʛ (ʎʙʚʩ, 2026) [5]. ʉʦ-
ʜʝʨʞʠʪ 28 ʧʨʦʤʧʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʜʣʷ 1ʉ-ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʧʦʠʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ, code review, ʨʝʬʘʢʪʦʨʠʥ-
ʛʘ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (ʪʫʙʫʵʸ): çʏʝʤ ʙʦʣʴʰʝ ʢʦʥʪʝʢʩʪʘ ð ʪʝʤ ʪʦʯʥʝʝ ʨʝʟʫʣʴʪʘʪ. ɼʦʙʘʚʣʷʡʪʝ ʚ 
ʟʘʧʨʦʩʳ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʀʀ ʚʦʟʚʨʘʱʘʣʘ JSON ʩ ʯʝʪʢʦʡ ʩʭʝʤʦʡè. 

¶ ɻʪʞ, ʰʫʧ ʛʴ (ʛʧʠʥʧʟʦʧ) ʮʧʫʞʤʡ ʠʦʙʫʵ ʨʩʧ ʨʩʧʥʨʫ ʡʦʟʡʦʡʩʡʦʜ (VC.ru,2025) [6]. ʂʦʥʩʧʝʢʪ 
ʛʘʡʜʘ Google. ʊʝʭʥʠʢʠ: zero-shot, few-shot, chain-of-thought. ʈʘʟʙʦʨ ʧʘʨʘʤʝʪʨʦʚ (temperature, top-k, top-
p). ʇʨʦʤʧʪ: çʅʘʧʠʰʠ ʬʫʥʢʮʠʶ ʥʘ Python ʜʣʷ ʧʘʨʩʠʥʛʘ CSV-ʬʘʡʣʦʚè. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (ʣʧʦ-
ʪʨʞʣʫ): çɼʣʷ ʟʘʜʘʯ ʩ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʩʪʘʚʣʷʡʪʝ ʪʝʤʧʝʨʘʪʫʨʫ 0.1ï0.3. ɼʣʷ ʪʚʦʨʯʝ-
ʩʢʠʭ ʟʘʜʘʯ ð ʚʳʰʝ. ʀʩʧʦʣʴʟʫʡʪʝ ʮʝʧʦʯʢʠ ʨʘʩʩʫʞʜʝʥʠʡ (CoT) ʜʣʷ ʤʥʦʛʦʰʘʛʦʚʳʭ ʟʘʜʘʯè. 

¶ System Prompting: A new discipline of LLM (GitHub system_prompting, 2024) [7]. ʉʦʜʝʨʞʠʪ 
ʠʩʭʦʜʥʠʢʠ ʟʘʧʨʦʩʦʚ ʠ ʥʘʙʦʨʦʚ ʧʨʘʚʠʣ ʜʣʷ LLM. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (ʨʩʧʥʨʫ): çBe a master of an 
algorithm as a professional developer. Write a Python function that validates email addresses with regex. 
Include type hints, docstring, handling. Output: code only.è 

¶ ʑʨʙʩʜʙʤʣʙ ʪ ʨʩʡʥʞʩʙʥʡ AI-ʨʩʧʥʫʧʛ: 130+ ʨʩʧʥʨʫʧʛ ʝʤʸ ChatGPT, Midjourney 
(incrypted, 2025) [8]. ʉʦʜʝʨʞʠʪ 130+ ʧʨʦʤʧʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ʉʞ-
ʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (incrypted): çʅʘʯʥʠʪʝ ʩ ʤʘʣʦʛʦ ʠ ʜʦʙʘʚʣʷʡʪʝ ʜʝʪʘʣʠ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʜʭʦʜʠʪ. 
ʉʠʣʴʥʳʝ ʟʘʧʨʦʩʳ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪ ʠʪʝʨʘʮʠʡè. 

¶ 25 ʜʞʦʞʩʙʤʵʦʴʮ ʨʩʧʥʨʫʧʛ ʝʤʸ ʨʩʧʜʩʙʥʥʡʪʫʙ 1ʊ (petr-panda, 2025) [9]. ʉʦʜʝʨʞʠʪ ʧʨʦʤʧʪʳ 
ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ 1ʉ, ʥʘʧʠʩʘʥʠʷ ʧʨʦʮʝʜʫʨ/ʬʫʥʢʮʠʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛ-
ʫʧʩʙ (Petr Panda): çʉʠʣʴʥʳʡ ʧʨʦʤʧʪ ʚʢʣʶʯʘʝʪ ʨʦʣʴ, ʟʘʜʘʯʫ, ʢʦʥʪʝʢʩʪ ʫʩʣʦʚʠʷ, ʬʦʨʤʘʪ ʚʳʚʦʜʘ. ʈʘʟʙʠ-
ʚʘʡʪʝ ʧʨʦʤʧʪ ʥʘ ʙʣʦʢʠ: "ʊʳ ð ʦʧʳʪʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ. ɿʘʜʘʯʘ ð ... ʂʦʥʪʝʢʩʪ: ... ʌʦʨʤʘʪ ʦʪʚʝʪʘ: ..."è. 

¶ ʄʬʰʱʡʞ ʨʩʧʥʨʫʴ ʝʤʸ AI ʡ ʦʞʢʩʧʪʞʫʞʢ ð ʊʆʇ-50 ʩʙʦʨʥʠʢ (MashaGPT, 2025) [10]. ʉʦʜʝʨ-
ʞʠʪ 50 ʧʨʦʤʧʪʦʚ ð çʧʨʦʜʘʶʱʠʡ ʪʝʢʩʪè, çʩʮʝʥʘʨʠʡ ʜʣʷ ʨʠʣʩè, çʥʘʧʠʰʠ ʢʦʜ ʥʘ Pythonè. ʉʞʣʧʥʞʦʝʙʯʡʸ 
ʙʛʫʧʩʙ (MashaGPT): çʅʝ ʙʦʡʪʝʩʴ ʧʨʦʙʦʚʘʪʴ ʨʘʟʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ. ʀʥʦʛʜʘ ʩʤʝʥʘ ʦʜʥʦʛʦ ʩʣʦʚʘ ʤʝʥʷ-
ʝʪ ʨʝʟʫʣʴʪʘʪè. 

¶ ʊʚʧʩʦʡʣ ʨʩʧʥʨʫʧʛ ʝʤʸ ChatGPT (NLP Blog, 2025) [11]. ʉʦʜʝʨʞʠʪ ʧʨʦʤʧʪʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 
ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʜʘ ʠ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ (NLP Blog): çʀʩʧʦʣʴʟʫʡʪʝ ʀʀ ʜʣʷ 
ʯʝʨʥʦʚʠʢʦʚ. ʅʝ ʞʜʠʪʝ ʠʜʝʘʣʘ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ ð ʫʪʦʯʥʷʡʪʝ ʠ ʜʦʨʘʙʘʪʳʚʘʡʪʝ ʯʝʨʝʟ ʜʠʘʣʦʛè. 

¶ ʃʙʣ çʦʙʣʧʩʥʡʫʵè ʦʞʢʩʧʪʞʫʵ: ʨʩʡʥʞʩʴ ʨʩʧʥʨʫʧʛ ʝʤʸ ʨʩʧʜʩʙʥʥʡʪʫʧʛ (Habr, 2025) [12]. 
ʉʦʜʝʨʞʠʪ ʩʨʘʚʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʥʦʚʦʩʪʝʡ ʠ ʧʦʜʙʦʨ ʧʨʦʤʧʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʟʘʜʘʯ. ʈʝʢʦ-
ʤʝʥʜʘʮʠʷ ʘʚʪʦʨʘ (RTLabs): çʉʪʨʫʢʪʫʨʠʨʫʡʪʝ ʧʨʦʤʧʪ: ʜʝʡʩʪʚʠʝ + ʚʠʜ ʪʝʢʩʪʘ + ʪʝʤʘʪʠʢʘ + ʬʦʨʤʘʪ + 
ʦʛʨʘʥʠʯʝʥʠʷè. 

ʇʦʩʣʝʜʥʷʷ ʨʘʙʦʪʘ, ʠʟ ʪʦʛʦ ʯʪʦ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʵʪʦ ʩʪʘʪʴʷ çʗʟʳʢ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʇʨʦʤʧʪʠʟʤ (ʍʘʙʨʘ, 2026) [13]è. ʕʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʩʪʘʪʴʷ-ʤʘʥʠʬʝʩʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʤʧʪ-
ʠʥʞʠʥʠʨʠʥʛ ð ʵʪʦ çʙʦʝʚʳʝ ʪʘʥʮʳè ʥʘʜ LLM, ʘ ʥʝ ʠʥʞʝʥʝʨʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. ʉʞʣʧʥʞʦʝʙʯʡʸ ʙʛʫʧʩʙ 
ʪʫʙʫʵʡ: çɺʳ ʜʦʣʞʥʳ ʫʯʠʪʴ ʥʝʡʨʦʩʝʪʴ, ʘ ʥʝ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʝʸ. ʇʨʦʤʧʪ-ʠʥʞʠʥʠʨʠʥʛ ð ʵʪʦ ʠʣʣʶ-
ʟʠʷ ʩʠʩʪʝʤʥʦʩʪʠè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘʙʦʨʳ ʟʘʧʨʦʩʦʚ ʜʣʷ Vibe Coding ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʩʦʟʜʘʚʘʪʴ 
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ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ ʚ ʠʥʜʫʩʪʨʠʠ ʨʘʟʨʘʙʦʪʢʠ. ʇʝʦʙʣʧ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ, 
Vibe Coding ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ ʧʦʜʭʦʜʠʪ ʝʤʸ ʪʧʠʝʙʦʡʸ ʝʧʤʜʧʟʡʛʬʲʡʮ ʪʡʪʫʞʥ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʠ Vibe 
Coding ʢʘʢ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʧʨʘʢʪʠʢʘ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʩʡʥʞʦʸʫʵ ʛ ʪʤʬʰʙʸʮ ʣʧʜʝʙ ʪʩʧʣ ʶʣʪ-
ʨʤʬʙʫʙʯʡʡ ʨʩʧʜʩʙʥʥʦʧʜʧ ʣʧʝʙ ʦʞ ʨʩʞʝʨʧʤʙʜʙʞʫʪʸ ʦʙ ʝʧʤʜʡʢ ʪʩʧʣ (ʨʘʟʦʚʘʷ ʟʘʛʨʫʟʢʘ ʥʘʧʨʠʤʝʨ).  
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УДК 69 

СОВЕРШЕНСТВОВАНИЕ ПРОЦЕССА МОНТАЖА 
СТЕНОВЫХ И КРОВЕЛЬНЫХ СЭНДВИЧ-
ПАНЕЛЕЙ ПРИ СТРОИТЕЛЬСТВЕ 
ИНДИВИДУАЛЬНОГО ЖИЛОГО ДОМА 

Николаев Яков Андреевич 
ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ 2-ʉʤ(ʊʉ)-1 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʤʦʥʪʘʞʘ ʩʪʝʥʦʚʳʭ ʠ ʢʨʦʚʝʣʴʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʠʩ-
ʩʣʝʜʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʝʬʝʢʪʳ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘ-
ʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʧʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʨʘʮʠʦ-
ʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ ʠ ʫʣʫʯʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʵʥʜʚʠʯ-ʧʘʥʝʣʠ, ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʞʠʣʦʡ ʜʦʤ, ʩʪʨʦʠʪʝʣʴʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
 
IMPROVEMENT OF THE INSTALLATION PROCESS OF WALL AND ROOF SANDWICH PANELS IN THE 

CONSTRUCTION OF AN INDIVIDUAL RESIDENTIAL HOUSE 
 

Nikolayev Yakov Andreevich 
 
Abstract: The article discusses organizational and technological solutions aimed at improving the installation 
process of wall and roof sandwich panels in the construction of an individual residential house. The factors 
affecting the quality of installation works are analyzed, and the most common defects of enclosing structures 
and the causes of their occurrence are investigated. Measures to improve the organization of the construction 
process are proposed, including the use of modern mechanization equipment, operational quality control, and 
rational organization of installation works. It has been established that the implementation of the proposed so-
lutions increases labor productivity, reduces the number of defects, and improves the operational characteris-
tics of the building. 
Keywords: Sandwich panels, installation of structures, individual residential house, construction production, 
quality control, organizational and technological solutions, energy efficiency. 

 
ɻʛʞʝʞʦʡʞ 
ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʦʙʣʘʜʘʝʪ ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 
ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦ-
ʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʦʙʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʩʪʝʥʦʚʳʝ ʠ ʢʨʦʚʝʣʴʥʳʝ 
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ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ. ʀʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚʳʜʘʶʱʠʤʠʩʷ ʪʝʧʣʦ-
ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʦ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ 
ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʠʭ ʩʨʦʢʦʚ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʜʘʥ-
ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʦʣʶ "ʤʦʢʨʳʭ" ʧʨʦʮʝʩʩʦʚ, ʩʥʠʟʠʪʴ ʦʙʱʫʶ 
ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʟʘʷʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ. ʆʜʥʘʢʦ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʨʦʬʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʜʝʢʣʘʨʠʨʫʝʤʳʝ ʵʢʩʧʣʫʘʪʘ-
ʮʠʦʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʦʚ ʤʦʥʪʘʞʘ ʠ 
ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ. 

ɺ ʭʦʜʝ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʷʚʣʷʝʪʩʷ 
ʫʩʪʦʡʯʠʚʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʣʴʚʠʥʘʷ ʜʦʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʚʳʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚ-
ʢʠ ʧʘʥʝʣʝʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʪʘʢʠʭ ʩʠʩʪʝʤʥʳʭ ʥʘʨʫʰʝʥʠʷʭ, ʢʘʢ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥ-
ʩʪʨʫʢʮʠʡ, ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʤʝʞʧʘʥʝʣʴʥʳʭ ʰʚʦʚ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʤʢʦʚʳʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʩʭʝʤ ʢʨʝʧʣʝʥʠʷ ʢ ʥʝʩʫʱʝʤʫ ʢʘʨʢʘʩʫ. ʇʦʜʦʙʥʳʝ ʦʪʢʣʦ-
ʥʝʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʪʦʣʴʢʦ ʥʠʚʝʣʠʨʫʶʪ ʠʩʭʦʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʧʨʠʚʦʜʷʪ ʢ ʩʫ-
ʱʝʩʪʚʝʥʥʦʤʫ ʫʜʦʨʦʞʘʥʠʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʳʭ ʪʝʧʣʦʧʦʪʝʨʴ ʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʨʝʤʦʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʦʥʪʘʞʥʳʭ 
ʦʧʝʨʘʮʠʡ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʨʘʙʦʪ 

1. ɹʦʙʤʡʠ ʫʞʮʦʧʤʧʜʡʡ ʥʧʦʫʙʟʙ ʪʶʦʝʛʡʰ-ʨʙʦʞʤʞʢ 
ʄʦʥʪʘʞ ʩʪʝʥʦʚʳʭ ʠ ʢʨʦʚʝʣʴʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʧʦʜʛʦʪʦʚʢʫ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʨʠʝʤʢʫ 
ʤʘʪʝʨʠʘʣʦʚ, ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʫʱʝʛʦ ʢʘʨʢʘʩʘ, 
ʦʨʛʘʥʠʟʘʮʠʶ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʧʘʥʝʣʝʡ, ʧʦʜʛʦʪʦʚʢʫ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ 
ʠʥʩʪʨʫʢʪʘʞʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʄʦʥʪʘʞ ʩʪʝʥʦʚʳʭ ʧʘʥʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪ ʫʛʣʦʚʳʭ ʫʯʘʩʪʢʦʚ ʟʜʘʥʠʷ ʢ 
ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʦʥʘʤ. ʂʘʞʜʘʷ ʧʘʥʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʬʠʢʩʠʨʫʝʪʩʷ 
ʩʘʤʦʥʘʨʝʟʘʶʱʠʤʠ ʚʠʥʪʘʤʠ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʨʝʧʝʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʥʪʘʞʘ ʩʪʝʥ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ ʩʵʥʜʚʠʯ-
ʧʘʥʝʣʝʡ. ʋʥʠʢʘʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʚʳʩʦʪʝ ʠ 
ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʪʳʢʦʚ. 

ɸʥʘʣʠʟ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʛʦʚʦʨʠʪ ʥʘʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʤʦʥʪʘʞʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʤʝʪʦʯʥʳʭ ʨʘʙʦʪ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʥʪʘʞʥʠʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʢʦʥʪʨʦʣʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʤʦʥʪʘʞʘ ʩʪʝʥʦʚʳʭ ʠ ʢʨʦʚʝʣʴʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ.  

2. ʇʪʦʧʛʦʴʞ ʝʞʭʞʣʫʴ ʡ ʨʩʡʰʡʦʴ ʡʮ ʛʧʠʦʡʣʦʧʛʞʦʡʸ 
ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʨʠ ʤʦʥʪʘʞʝ ʩʪʝʥʦʚʳʭ ʠ ʢʨʦʚʝʣʴʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ. 
ʂ ʦʩʥʦʚʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʜʝʬʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʪʢʣʦʥʝʥʠʝ ʧʘʥʝʣʝʡ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʚʨʝʞʜʝʥʠʝ ʟʘʱʠʪʥʦ-ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʥʝ-
ʜʦʩʪʘʪʦʯʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ, ʥʘʨʫʰʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʧʦ-
ʣʦʞʝʥʠʷ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʧʣʦʱʘʜʢʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʦʯʥʦʩʪʴ ʤʦʥʪʘʞʘ ʥʝʩʫʱʝʛʦ ʢʘʨʢʘʩʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʦʪʢʣʦʥʝʥʠʡ ʚ 
ʛʝʦʤʝʪʨʠʠ ʦʩʥʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 
ʩʪʳʢʦʚ. 
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ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʄʦʥʪʘʞ ʧʨʠ 
ʩʠʣʴʥʦʤ ʚʝʪʨʝ ʠʣʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʢʘ-
ʯʝʩʪʚʘ ʛʝʨʤʝʪʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʪʘʢ ʞʝ ʥʝ ʟʘʙʳʚʘʝʤ ʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʧʘʥʝʣʝʡ. ʊʘʢ ʢʘʢ ʥʘʨʫʰʝʥʠʝ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʨʘʥʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʣʠʮʦʚʦʢ ʠ ʫʭʫʜʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

 
ʉʡʪ. 1. ʈʧʪʤʞʝʧʛʙʫʞʤʵʦʧʪʫʵ ʥʧʦʫʙʟʙ ʪʫʞʦʧʛʴʮ ʪʶʦʝʛʡʰ-ʨʙʦʞʤʞʢ ʦʙ ʥʞʫʙʤʤʡʰʞʪʣʡʢ ʣʙʩʣʙʪ 

 

 
ʉʡʪ. 2. ʋʞʮʦʧʤʧʜʡʰʞʪʣʙʸ ʪʮʞʥʙ ʥʧʦʫʙʟʙ ʣʩʧʛʞʤʵʦʴʮ ʪʶʦʝʛʡʰ-ʨʙʦʞʤʞʢ 

 ʪ ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ ʜʩʬʠʧʨʧʝʳʞʥʦʧʜʧ ʧʚʧʩʬʝʧʛʙʦʡʸ 
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ʉʡʪ. 3. ʃʧʦʪʫʩʬʣʫʡʛʦʴʢ ʬʠʞʤ ʪʧʞʝʡʦʞʦʡʸ ʪʫʞʦʧʛʴʮ ʪʶʦʝʛʡʰ-ʨʙʦʞʤʞʢ ʪ ʜʞʩʥʞʫʡʠʙʯʡʞʢ ʪʫʴʣʙ 

 
3. ʊʧʛʞʩʱʞʦʪʫʛʧʛʙʦʡʞ ʨʩʧʯʞʪʪʙ ʥʧʦʫʙʟʙ-ʪʶʦʝʛʡʰ ʨʙʦʞʤʞʢ 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʥʪʘʞʘ ʚʳʜʚʠʥʝʤ ʩʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ. ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ɺ ʨʘʤʢʘʭ ʧʦʠʩʢʘ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚʦʟʚʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘʤʠ 

ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʚʝʢʪʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʥʪʘʞʥʳʭ 
ʧʨʦʮʝʩʩʦʚ. 

ʇʝʨʚʦʝ ð ʵʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʵʪʘʧʘ ʧʦʜʲʝʤʘ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʘʥʝʣʝʡ. ɺʥʝʜ-
ʨʝʥʠʝ ʚʘʢʫʫʤʥʳʭ ʟʘʭʚʘʪʥʳʭ ʩʠʩʪʝʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʦʥʪʘʞʥʳʭ ʪʨʘʚʝʨʩ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʟʚʦʣʷʝʪ ʥʝ 
ʧʨʦʩʪʦ ʦʙʣʝʛʯʠʪʴ ʪʘʢʝʣʘʞʥʳʝ ʨʘʙʦʪʳ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʴ ʨʠʩʢ ʣʦʢʘʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʩʫ-
ʱʝʛʦ ʩʣʦʷ ʠ ʟʘʤʢʦʚʳʭ ʟʦʥ, ʥʝʠʟʙʝʞʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʨʦʧʦʚʦʯʥʳʭ ʩʭʝʤ. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʧʨʦʮʝʜʫʨ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʄʳ ʧʦʣʘʛʘʝʤ, 
ʯʪʦ ʩʜʚʠʛ ʘʢʮʝʥʪʘ ʩ ʬʠʥʘʣʴʥʦʡ ʧʨʠʝʤʢʠ ʥʘ ʚʝʨʠʬʠʢʘʮʠʶ ʢʘʞʜʦʡ ʟʘʚʝʨʰʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʝʪ ʙʘʨʴ-
ʝʨʥʳʡ ʵʬʬʝʢʪ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʢʫʤʫʣʷʮʠʶ (ʥʘʢʦʧʣʝʥʠʝ) ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ. ʕʪʦ ʩʥʠ-
ʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʜʝʣʢʫ ʥʘ ʧʦʨʷʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦ ʠʪʦʛʘʤ 
ʤʦʥʪʘʞʘ. 

ʊʨʝʪʴʠʤ, ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʨʝʟʝʨʚʦʤ, ʷʚʣʷʝʪʩʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʦʙʲʝʢʪʥʦʡ ʣʦʛʠʩʪʠʢʠ. ʈʘ-
ʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʣʦʱʘʜʢʠ ʠ ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʦʯʝʨʝʜʥʦʩʪʠ ʧʦʜʘʯʠ ʧʘʥʝʣʝʡ ʢ ʤʝʩʪʫ ʫʩʪʘ-
ʥʦʚʢʠ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʠ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-
ʩʪʠ ʪʨʫʜʘ ʤʦʥʪʘʞʥʠʢʦʚ. 

ʏʝʪʚʝʨʪʳʡ ʘʩʧʝʢʪ, ʢʦʪʦʨʳʡ ʤʳ ʚʳʥʦʩʠʤ ʚ ʨʘʟʨʷʜ ʧʨʠʦʨʠʪʝʪʥʳʭ, ð ʵʪʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠʟʤʝʨʠ-
ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʳʭ ʥʠʚʝʣʠʨʦʚ ʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʛʣʦʤʝʨʦʚ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʥʝʩʦʠʟʤʝʨʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʟʫʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦ 
ʢʨʠʪʠʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʟʘʟʦʨʦʚ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʞʘʪʠʷ ʫʧʣʦʪʥʠʪʝʣʝʡ. 

ʃʦʛʠʢʘ ʦʙʲʝʜʠʥʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʤʠ ʧʦʦʧʝʨʘʮʠʦʥ-
ʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ, ʚʢʣʶʯʘʶʱʝʡ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

1. ɺʭʦʜʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʝʩʫʱʝʛʦ ʢʘʨʢʘʩʘ. 
2. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ (ʦʯʠʩʪʢʘ ʤʦʥʪʘʞʥʦʡ ʟʦʥʳ, ʨʘʩʢʣʘʜʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ). 
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3. ʋʩʪʘʥʦʚʢʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
4. ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʠ ʩʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʨʷʜʘ. 
5. ɻʝʨʤʝʪʠʟʘʮʠʷ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚʦ ʫʟʣʦʚ ʧʨʠʤʳʢʘʥʠʡ. 
6. ʄʦʥʪʘʞ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʫʢʣʘʜʢʠ). 
7. ʇʨʠʝʤʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʘʧʨʦʙʘʮʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʟʚʦʣʠʪ ʥʝ ʧʨʦʩʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʜʝʬʝʢʪʥʳʭ ʟʦʥ, ʥʦ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʢʨʳʪʳʭ ʜʝ-
ʬʝʢʪʦʚ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʟʘʢʘʟʯʠʢʘ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʝ ʥʘ ʣʦʢʘʣʴʥʫʶ 
ʧʨʘʚʢʫ ʦʰʠʙʦʢ, ʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4. ʃʧʦʫʩʧʤʵ ʣʙʰʞʪʫʛʙ ʥʧʦʫʙʟʦʴʮ ʩʙʚʧʫ 
ɺʦ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʮʝʩʩʘ 

ʤʦʥʪʘʞʘ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ, ʪʘʢ ʢʘʢ ʢʘʯʝʩʪʚʦ ʤʦʥʪʘʞʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʵʪʘʧʝ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʚʝʨʷʶʪ ʩʣʝʜʫʶʱʝʝ: ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʧʘʥʝʣʝʡ, 
ʢʘʯʝʩʪʚʦ ʦʙʣʠʮʦʚʦʯʥʳʭ ʣʠʩʪʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʧʦʩʪʘʚʢʠ. 

ɺ ʦʧʝʨʘʮʠʦʥʥʦʤ ʞʝ ʢʦʥʪʨʦʣʴ ʧʨʦʚʝʨʷʶʪ: ʧʦʣʦʞʝʥʠʷ ʧʘʥʝʣʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʘʯʝʩʪʚʘ ʢʨʝʧʝʞ-
ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʩʪʦʷʥʠʷ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ. 

ʇʨʠʝʤʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʥʪʘʞʘ ʠ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʨʦʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʜʝʬʝʢʪʦʚ ʥʘ 20ï30 % ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

5. ʇʯʞʦʣʙ ʶʭʭʞʣʫʡʛʦʧʪʫʡ ʨʩʞʝʤʧʟʞʦʦʴʮ ʩʞʱʞʦʡʢ 
ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 
ʆʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʶʪʩʷ: ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʩʥʠʞʝ-

ʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʬʝʢʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʝʨʤʝʪʠʟʘʮʠʠ 
ʩʪʳʢʦʚ, ʫʣʫʯʰʝʥʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʊʘʢʞʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʪʘʞʘ ʜʘʝʤ ʥʘʤ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʦʙʲʝʢʪʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʴ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʝʥʦʚʳʭ ʠ ʢʨʦʚʝʣʴʥʳʭ 

ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. 
ɸʥʘʣʠʟ ʥʳʥʝʰʥʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʦʨʛʘʥʠ-
ʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘ-
ʮʠʠ, ʚʥʝʜʨʝʥʠʝ ʧʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦ-
ʱʘʜʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʩʦʢʨʘʪʠʪʴ ʝʛʦ ʩʨʦʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. 
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УДК 539.3 

ИССЛЕДОВАНИЕ ИЗГИБА БАЛКИ С ЖЕСТКО 
ЗАКРЕПЛЕННЫМИ ОБОИМИ КОНЦАМИ И 
КРУТИЛЬНЫХ КОЛЕБАНИЙ ОДНОСЛОЙНЫХ И 
ТРЕХСЛОЙНЫХ КОНИЧЕСКИХ ОБОЛОЧЕК 

Темурова Эльмира Журамурод кизи, 

Норбекова Раъно Акрам кизи, 

Яхяева Муштарий Журат кизи  
ʤʘʛʠʩʪʨʘʥʪʳ 

ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
 ʋʟʙʝʢʠʩʪʘʥ 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʜʘʯʘ ʠʟʛʠʙʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʙʘʣʢʠ, ʞʝʩʪʢʦ ʟʘʱʝʤʣʝʥʥʦʡ 
ʧʦ ʦʙʦʠʤ ʢʦʥʮʘʤ, ʘ ʪʘʢʞʝ ʢʨʫʪʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʦʜʥʦ- ʠ ʪʨʝʭʩʣʦʡʥʳʭ ʢʦʥʠʯʝʩʢʠʭ ʦʙʦʣʦʯʝʢ. ʀʟʛʠʙ ʙʘʣ-
ʢʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɼʣʷ ʢʦʥʠʯʝʩʢʠʭ ʦʙʦ-
ʣʦʯʝʢ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ ʠ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ 
ʢʦʣʝʙʘʥʠʡ ʠ ʬʦʨʤʳ ʜʝʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʪʨʝʭʩʣʦʡʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʦʣʦʯʢʠ ʧʨʠʚʝʜʝʥʳ ʫʨʘʚʥʝʥʠʷ 
ʚʟʘʠʤʦʩʚʷʟʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʣʦʝʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʟʛʠʙ ʙʘʣʢʠ, ʢʦʥʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ, ʢʨʫʪʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʙ-
ʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ 
 
INVESTIGATION OF THE BENDING OF A BEAM WITH BOTH ENDS RIGIDLY FIXED AND TORSIONAL 

VIBRATIONS OF SINGLE-LAYER AND THREE-LAYER CONIC SHELLS 
 

Temurova Elmira Juramurod qizi, 
Norbekova Raõno Akram qizi, 

Yaxyayeva Mushtariy Jurat qizi  
 

Abstract. This article investigates the bending problem of a straight beam rigidly clamped at both ends, as 
well as the torsional vibrations of single- and three-layer conical shells. The bending of the beam is analyzed 
based on classical and non-traditional boundary conditions. For conical shells, the influence of the number of 
layers and their physical-mechanical properties on the natural vibration frequencies and deformation modes of 
the system is studied. For the three-layer shell structure, the interconnection equations of the integrated layers 
are presented. 
Keywords: beam bending, conical shells, torsional vibrations, boundary conditions, natural frequencies, dy-
namic strength 
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ɻʛʞʝʞʦʡʞ. ɺʳʩʦʢʦʪʦʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʠʡ ʠʤʝʝʪ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. 

ɺʦʧʨʦʩʳ ʜʝʬʦʨʤʘʮʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ ʢʦʥʠʯʝʩʢʠʭ ʪʝʣ ʠ ʦʙʦʣʦʯʝʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʠʩ-
ʩʣʝʜʫʶʪʩʷ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʠ ʤʝʭʘʥʠʢʠ ʦʙʦʣʦʯʝʢ [2, 3]. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʨʘʜʠ-
ʫʩ ʦʙʦʣʦʯʢʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʫʯʝʪʝ ʫʩʣʦʚʠʡ ʤʝʞʩʣʦʡʥʦʛʦ ʢʦʥ-
ʪʘʢʪʘ ʚ ʪʨʝʭʩʣʦʡʥʳʭ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʢʨʘʡʥʝ ʩʣʦʞʥʦʡ 
ʩʠʩʪʝʤʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [4]. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 
(ʪʦʯʥʳʤʠ) ʤʝʪʦʜʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [5].  

ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʛʠʙʘ ʙʘʣʢʠ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ-
ʥʳʤʠ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (r,ɗ,z) ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ANSYS, ʘ 
ʪʘʢʞʝ ʟʘʜʘʯʠ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. ɼʣʠʥʘ 
ʢʘʢ ʙʘʣʢʠ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ, ʪʘʢ ʠ ʦʜʥʦʩʣʦʡʥʦʡ ʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʠʭ ʦʙʦ-

ʣʦʯʝʢ ʨʘʚʥʘ l ʤʝʪʨʦʚ. ɺʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʪʝʣ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ri= r0+lΞtgŬ. ɿʜʝʩʴ 
r0 ð ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʪʝʣʘ ʧʨʠ z=0, l- ʜʣʠʥʘ, ʘ Ŭ - ʫʛʦʣ ʤʝʞʜʫ ʦʙʨʘʟʫʶʱʝʡ ʢʦʥʫʩʘ ʠ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ 
ʦʩʴʶ. ʂʦʛʜʘ ʪʝʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʙʘʣʢʫ, Ŭ=0. ʅʘʨʫʞʥʳʡ ʨʘʜʠʫʩ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʪʝʣ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ rt= r0+lΞtgŬ+d. ɿʜʝʩʴ d-ʪʦʣʱʠʥʘ ʪʝʣ. ʂʦʛʜʘ ʪʝʣʦ ʷʚʣʷʝʪʩʷ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ d= d1+d0+d2, ʛʜʝ d1-ʪʦʣʱʠʥʘ ʚʥʫʪʨʝʥʥʝʛʦ, d0-ʩʨʝʜʥʝʛʦ ʠ d2-ʥʘʨʫʞʥʦʛʦ 
ʩʣʦʝʚ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʣʦʝʚ ʪʨʝʭ-

ʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ r1= r0+lΞtgŬ+d1, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʧʨʷʞʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʩʣʦʝʚ ð ʧʦ ʬʦʨʤʫʣʝ r2=r0+lΞtgŬ+d1+d0. 

ʈʩʙʣʫʡʰʞʪʣʙʸ ʠʙʝʙʰʙ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʛʠʙʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʙʘʣʢʠ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ 
ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ ʧʨʠʥʠʤʘʝʤ ʜʣʠʥʫ ʙʘʣʢʠ ʨʘʚʥʦʡ 1 ʤʝʪʨʫ, ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ - 0.08 ʤʝʪʨʘ, ʘ ʪʦʣʱʠʥʫ - 
0.01 ʤʝʪʨʘ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʜʥʦʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʧʨʠ l=0 ʚʥʫʪʨʝʥʥʠʡ 
ʨʘʜʠʫʩ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʦʣʦʯʢʠ ʨʘʚʝʥ 0.08 ʤʝʪʨʘ, ʘ ʪʦʣʱʠʥʘ - 0.01 ʤʝʪʨʘ; ʧʨʠ l=1 ʚʥʫʪʨʝʥʥʠʡ 
ʨʘʜʠʫʩ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʦʣʦʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 0.115 ʤʝʪʨʘ, ʘ ʪʦʣʱʠʥʘ - 0.01 ʤʝʪʨʘ. ʇʨʠ ʨʘʩʩʤʦʪ-
ʨʝʥʠʠ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʧʨʠ l=0 ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝ-
ʥʠʷ ʦʙʦʣʦʯʢʠ ʨʘʚʝʥ 0.08 ʤʝʪʨʘ, ʪʦʣʱʠʥʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʩʣʦʝʚ ʩʦʩʪʘʚʣʷʝʪ 0.01 ʤʝʪʨʘ, ʘ ʪʦʣ-
ʱʠʥʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ - 0.02 ʤʝʪʨʘ. ɼʣʷ ʪʨʝʭʩʣʦʡʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠ l=1 ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʤ 
ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʚʥʳʤ 0.115 ʤʝʪʨʘ, ʪʦʣʱʠʥʫ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʩʣʦʝʚ 
- 0.01 ʤʝʪʨʘ, ʘ ʪʦʣʱʠʥʫ ʩʨʝʜʥʝʛʦ ʩʣʦʷ - 0.02 ʤʝʪʨʘ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʜʝʬʦʨʤʘ-
ʮʠʷ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ, ʩʥʘʯʘʣʘ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʷʝʤ ʦʙʘ ʢʦʥʮʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʙʘʣʢʠ. ɺʜʦʣʴ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʙʘʣʢʠ ʧʨʠʢʣʘʜʳʚʘʝʤ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚʝʣʠʯʠʥʦʡ 1000 ʅʤ (ʨʠʩ. 1). ɿʘʪʝʤ 
ʦʩʪʘʚʣʷʝʤ ʦʜʠʥ ʢʦʥʝʮ ʙʘʣʢʠ ʩʚʦʙʦʜʥʳʤ ʠ ʚʜʦʣʴ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʦʚʘ ʧʨʠʢʣʘʜʳʚʘʝʤ ʪʫ ʞʝ ʩʠʣʫ (ʨʠʩ. 
5, 6 ʠ 7). ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ, ʫʚʝʣʠʯʠʚʘʷ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʙʘʣʢʠ ʧʨʠ l=1, ʧʨʝʦʙʨʘʟʫ-
ʝʤ ʝʸ ʚ ʢʦʥʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ (ʨʠʩ. 9).  

ʅʦʨʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʧʨʦʜʦʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʢʘʩʘʪʝʣʴʥʳʝ 
ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʪʨʝʭ ʩʣʫʯʘʷʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 1000 ʅʤ, ʧʨʠʚʝʜʝʥʳ ʥʘ 
ʨʠʩʫʥʢʘʭ 2ï12. 

 

  

ʉʡʪ.1. ʈʧʤʙʸ ʯʡʤʡʦʝʩʡʰʞʪʣʙʸ ʚʙʤʣʙ ʉʡʪ. 2. ʆʧʩʥʙʤʵʦʙʸ ʝʞʭʧʩʥʙʯʡʸ ʨʧʤʧʢ ʯʡʤʡʦ-
ʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ ʪ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦʦʴʥʡ ʧʚʧ-

ʡʥʡ ʣʧʦʯʙʥʡ 
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ʉʡʪ. 3. ʈʩʧʝʧʤʵʦʙʸ ʝʞʭʧʩʥʙʯʡʸ ʨʧʤʧʢ ʯʡʤʡʦ-
ʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ ʪ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦʦʴʥʡ 

ʧʚʧʡʥʡ ʣʧʦʯʙʥʡ. 
 
 
 

ʉʡʪ. 4. ʆʧʩʥʙʤʵʦʧʞ ʦʙʨʩʸʟʞʦʡʞ ʨʧʤʧʢ ʯʡʤʡʦ-
ʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ ʪ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦʦʴʥʡ ʧʚʧ-

ʡʥʡ ʣʧʦʯʙʥʡ. 
 

  
ʉʡʪ. 5. ʆʧʩʥʙʤʵʦʧʞ ʨʞʩʞʥʞʲʞʦʡʞ ʨʧʤʧʢ ʯʡ-
ʤʡʦʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ, ʪʛʧʚʧʝʦʧ ʠʙʣʩʞʨʤʞʦʦʧʢ ʪ 

ʧʝʦʧʜʧ ʣʧʦʯʙ ʡ ʟʞʪʫʣʧ ʪ ʝʩʬʜʧʜʧ. 
 
 
 

ʉʡʪ. 6. ʃʙʪʙʫʞʤʵʦʧʞ ʨʞʩʞʥʞʲʞʦʡʞ ʨʧʤʧʢ ʯʡ-
ʤʡʦʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ ʪ ʧʝʦʡʥ ʪʛʧʚʧʝʦʴʥ ʡ 
ʝʩʬʜʡʥ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦʦʴʥ ʣʧʦʯʧʥ. 

 

  
ʉʡʪ. 7. ʆʧʩʥʙʤʵʦʧʞ ʦʙʨʩʸʟʞʦʡʞ ʨʧʤʧʢ ʯʡʤʡʦ-
ʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ, ʧʝʡʦ ʣʧʦʞʯ ʣʧʫʧʩʧʢ ʪʛʧʚʧ-

ʝʞʦ, ʙ ʝʩʬʜʧʢ ñ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦ. 
 
 
 

ʉʡʪ. 8. ʃʙʪʙʫʞʤʵʦʧʞ ʦʙʨʩʸʟʞʦʡʞ ʨʧʤʧʢ ʯʡʤʡʦ-
ʝʩʡʰʞʪʣʧʢ ʚʙʤʣʡ, ʧʝʡʦ ʣʧʦʞʯ ʣʧʫʧʩʧʢ ʪʛʧʚʧ-

ʝʞʦ, ʙ ʝʩʬʜʧʢ ñ ʟʞʪʫʣʧ ʠʙʣʩʞʨʤʞʦ. 

  
ʉʡʪ. 9. ʈʧʤʙʸ ʣʧʦʡʰʞʪʣʙʸ ʧʚʧʤʧʰʣʙ ʉʡʪ. 10. ʆʧʩʥʙʤʵʦʧʞ ʨʞʩʞʥʞʲʞʦʡʞ ʣʧʦʡʰʞʪʣʧʢ 

ʧʚʧʤʧʰʣʡ ʪ ʧʝʦʡʥ ʪʛʧʚʧʝʦʴʥ ʡ ʝʩʬʜʡʥ ʟʞʪʫʣʧ 
ʠʙʲʞʥʤʞʦʦʴʥ ʣʩʙʞʥ. 
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ʉʡʪ. 11. ʈʩʧʝʧʤʵʦʧʞ ʨʞʩʞʥʞʲʞʦʡʞ ʣʧʦʡʰʞʪʣʧʢ 
ʧʚʧʤʧʰʣʡ ʪ ʧʝʦʡʥ ʪʛʧʚʧʝʦʴʥ ʡ ʝʩʬʜʡʥ ʟʞʪʫʣʧ 

ʠʙʲʞʥʤʞʦʦʴʥ ʣʩʙʞʥ. 

ʉʡʪ. 12. ʆʧʩʥʙʤʵʦʧʞ ʦʙʨʩʸʟʞʦʡʞ ʣʧʦʡʰʞʪʣʧʢ 
ʧʚʧʤʧʰʣʡ, ʧʝʡʦ ʣʧʦʞʯ ʣʧʫʧʩʧʢ ʠʙʲʞʥʤʞʦ, ʙ 

ʝʩʬʜʧʢ ʪʛʧʚʧʝʞʦ. 
 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʦʡ ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʦʡ ʙʘʣʢʠ ʠ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʮʠʣʠʥʜʨʠʯʝ-
ʩʢʦʡ ʙʘʣʢʝ ʩ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ ʥʦʨʤʘʣʴʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʧʨʝ-
ʜʝʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʧʦʨʥʳʭ ʯʘʩʪʷʭ. ɺ 
ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʜʠʥ ʢʦʥʝʮ ʩʚʦʙʦʜʝʥ, ʘ ʜʨʫʛʦʡ ð ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝ-
ʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʚʦʟʥʠʢʘʶʪ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ, ʪʦʛʜʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ ʚ 
ʦʩʥʦʚʥʦʤ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʟʘʱʝʤʣʝʥʥʦʡ ʯʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʪʘʢʞʝ ʧʦʜ-
ʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘ-
ʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ.  
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ОЦЕНКА ПРИМЕНИМОСТИ РЕСУРСНЫХ И 
СОБЫТИЙНЫХ МЕТРИК ДЛЯ 
АВТОМАТИЧЕСКОГО МАСШТАБИРОВАНИЯ 
МИКРОСЕРВИСНЫХ ПРИЛОЖЕНИЙ 

Федоров Александр Александрович 
ʘʩʧʠʨʘʥʪ 

ʌɻɸʆʋ ɺʆ "ʄɻʊʋ "ʉʊɸʅʂʀʅ" 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʤʝʪʨʠʢ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘ-
ʥʠʷ ʤʠʢʨʦʩʝʨʚʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʉʨʘʚʥʠʚʘʶʪʩʷ ʨʝʩʫʨʩʥʳʝ, ʩʦʙʳʪʠʡʥʳʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʘʯʝ-
ʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʛʥʘʣʳ: ʟʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʨʦʩʦʚ, 
ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʠ ʚʨʝʤʷ ʦʪʢʣʠʢʘ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤ-
ʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʥʥʠʝ ʧʨʠʯʠʥʥʳʝ ʤʝʪʨʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 
ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʨʝʧʣʠʢ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ - ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ ʮʝʣʝʚʳʭ 
ʫʨʦʚʥʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
ʃʤʷhʞʛʴʞ ʪʤʧʛʙ: ʤʠʢʨʦʩʝʨʚʠʩʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, Kubernetes, ʨʝʩʫʨʩʥʳʝ ʤʝʪʨʠʢʠ, 
ʩʦʙʳʪʠʡʥʳʝ ʤʝʪʨʠʢʠ, ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ ʦʪʢʣʠʢʘ. 
 

ASSESSMENT OF THE APPLICABILITY OF RESOURCE AND EVENT METRICS FOR AUTOMATIC 
SCALING OF MICROSERVICE APPLICATIONS 

 
Fyodorov Alexander Alexandrovich 

 
Abstract: The article discusses the problem of choosing metrics for automatic scaling of microservice applica-
tions. Resource, event-based, and quality-of-service-oriented signals are compared: processor load, memory 
usage, query intensity, queue length, message waiting time, and response time. The expediency of a com-
bined approach is substantiated, in which early causal metrics are used to increase the number of replicas in a 
timely manner, and service quality indicators are used to monitor compliance with target service levels. 
Keywords: microservices, automatic scaling, Kubernetes, resource metrics, event metrics, quality of service, 
queue length, response time. 

 
ɻʛʞʝʞʦʡʞ 
ɺ ʤʠʢʨʦʩʝʨʚʠʩʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʧʝʨʝʛʨʫʟʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʥʝʭʚʘʪʢʘ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʠ ʢʘʢ ʨʦʩʪ ʦʯʝʨʝʜʝʡ, ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ, ʜʝʛʨʘʜʘʮʠʷ ʟʘʚʠʩʠʤʳʭ ʩʝʨʚʠʩʦʚ, ʢʦʥ-
ʢʫʨʝʥʮʠʷ ʟʘ ʧʘʤʷʪʴ ʠ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʩʠʛʥʘʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ. ɼʣʷ ʩʣʦʞʥʳʭ ʤʠʢʨʦʩʝʨʚʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦ ʦʧʠʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʫʢʨʫʧʥʝʥʥʳʝ ʨʝʩʫʨʩʥʳʝ ʤʝʪʨʠʢʠ: ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ, 
ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʙʘʟʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʯʘʩʪʦ ʦʩʪʘʝʪʩʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʦ ʟʘʛʨʫʟʢʝ 
ʧʨʦʮʝʩʩʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʤʷʪʠ, ʪʘʢ ʢʘʢ ʵʪʠ ʤʝʪʨʠʢʠ ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʭʘʥʠʟʤʳ 
Kubernetes. ɹʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʨʦʩʦʚ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ 
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ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʚʨʝʤʷ ʦʪʢʣʠʢʘ, ʪʨʝʙʫʶʪ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ ʩʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʣʠ 
ʚʥʝʰʥʠʭ ʤʝʪʨʠʢ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʠʥʞʝʥʝʨʥʳʡ ʢʦʤʧʨʦʤʠʩʩ: ʨʝʩʫʨʩʥʳʝ ʤʝʪʨʠʢʠ ʧʨʦʱʝ ʚʥʝʜʨʠʪʴ ʠ ʩʦ-
ʧʨʦʚʦʞʜʘʪʴ, ʥʦ ʩʦʙʳʪʠʡʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʤʝʪʨʠʢʠ ʦʙʳʯʥʦ ʪʦʯʥʝʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʨ-
ʚʠʩʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ: ʟʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʨʦʩʦʚ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʠ ʚʨʝʤʷ ʦʪ-
ʢʣʠʢʘ. ʎʝʥʪʨʘʣʴʥʳʡ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʢʘʢʘʷ ʤʝʪʨʠʢʘ ʨʘʥʴʰʝ ʠ ʥʘʜʝʞʥʝʝ ʬʠʢʩʠʨʫʝʪ ʧʨʠʙʣʠʞʝʥʠʝ 
ʧʝʨʝʛʨʫʟʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ ʤʠʢʨʦʩʝʨʚʠʩʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʥʝ ʢʘʢ ʚʳʙʦʨ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʢʘʢ ʟʘʜʘʯʫ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʪʨʠʢʠ 
ʩ ʪʠʧʦʤ ʥʘʛʨʫʟʢʠ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʨʝʩʫʨʩʦʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʞʫʧʝʧʤʧʜʡʸ ʡ ʝʧʨʬʲʞʦʡʸ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʠʧʠʯʥʘʷ ʩʨʝʜʘ ʢʦʥʪʝʡʥʝʨʠʟʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʝʨʚʠʩʦʚ: 

Kubernetes ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʦʨʢʝʩʪʨʘʮʠʠ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʤʘʩ-
ʰʪʘʙʠʨʫʝʤʦʩʪʠ [1], Horizontal Pod Autoscaler (HPA) ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʦ ʨʝʩʫʨʩʥʳʤ ʠ ʧʦʣʴʟʦʚʘ-
ʪʝʣʴʩʢʠʤ ʤʝʪʨʠʢʘʤ, KEDA (Kubernetes Event-driven Autoscaling) ï ʢʦʤʧʦʥʝʥʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘ-
ʙʠʨʦʚʘʥʠʷ Kubernetes ʥʘ ʦʩʥʦʚʝ ʩʦʙʳʪʠʡ [2], ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʦ ʚʥʝʰʥʠʤ ʩʦʙʳʪʠʡʥʳʤ ʤʝʪʨʠ-
ʢʘʤ, ʘ ʪʘʢʞʝ Prometheus ʜʣʷ ʩʙʦʨʘ ʧʨʠʢʣʘʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʛʠʩʪʦʛʨʘʤʤ ʟʘʜʝʨʞʢʠ. ʊʘʢʦʝ ʜʦʧʫʱʝʥʠʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʨʢʝʩʪʨʘʮʠʠ ʦʙʣʘʯʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʘʞʥʦ 
ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʨʘʙʦʪʘʝʪ ʥʝ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, 
ʘ ʢʘʢ ʜʠʩʢʨʝʪʥʳʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ: ʤʝʪʨʠʢʠ ʩʦʙʠʨʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʥʪʝʨʚʘ-
ʣʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ ʨʝʧʣʠʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʘʚʥʝʥʠʝ ʤʝʪʨʠʢ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʝ ʚ ʘʙʩʪʨʘʢʪʥʦʡ ʤʦʜʝʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʩ ʫʯʝʪʦʤ ʟʘʜʝʨʞʝʢ ʠʟʤʝʨʝ-
ʥʠʷ, ʘʛʨʝʛʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʦʣʝʟʥʦ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʩʫʱʥʦʩʪʠ: ʚʭʦʜʷʱʫʶ ʥʘʛʨʫʟʢʫ, ʝʤʢʦʩʪʴ ʦʙʩʣʫ-
ʞʠʚʘʥʠʷ ʠ ʥʘʙʣʶʜʘʝʤʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ. ɺʭʦʜʷʱʘʷ ʥʘʛʨʫʟʢʘ ʦʧʠʩʳʚʘʝʪ ʧʦʪʦʢ ʟʘʧʨʦʩʦʚ, ʩʦʦʙ-
ʱʝʥʠʡ ʠʣʠ ʟʘʜʘʯ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʩʠʩʪʝʤʫ. ɽʤʢʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʢʫʱʝʛʦ 
ʯʠʩʣʘ ʵʢʟʝʤʧʣʷʨʦʚ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʫ ʨʘʙʦʪʫ. ʅʘʙʣʶʜʘʝʤʳʝ ʩʠʛʥʘʣʳ ʦʪʨʘʞʘʶʪ ʠʟʤʝʨʠʤʳʝ ʧʨʠʟʥʘʢʠ 
ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʝʨʝʛʨʫʟʢʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ. 

ʇʨʩʞʝʞʤʞʦʡʸ ʡʪʨʧʤʵʠʬʞʥʴʮ ʥʞʫʩʡʣ 
ɿʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ ʦʪʨʘʞʘʝʪ ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʢ 

ʚʳʜʝʣʝʥʥʦʤʫ ʠʣʠ ʟʘʧʨʦʰʝʥʥʦʤʫ ʧʨʦʮʝʩʩʦʨʥʦʤʫ ʨʝʩʫʨʩʫ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʥʘʩʳʱʝʥʠʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦ-ʠʥʪʝʥʩʠʚʥʳʤ. ʀʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʧʘʤʷʪʠ ʧʦʢʘʟʳʚʘʝʪ ʦʙʲʝʤ ʟʘʥʷʪʦʡ ʧʘʤʷʪʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʣʠʙʦ ʢʘʢ ʜʦʣʶ ʦʪ ʟʘʧʨʦʰʝʥʥʦ-
ʛʦ ʠʣʠ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʕʪʘ ʤʝʪʨʠʢʘ ʚʘʞʥʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʯʝʨʧʘʥʠʷ ʧʘʤʷʪʠ ʠ ʘʚʘʨʠʡʥʦ-
ʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʚʩʝʛʜʘ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪ ʠʤʝʥʥʦ ʧʨʠʢʣʘʜʥʫʶ ʥʘʛʨʫʟʢʫ, ʧʦ-
ʩʢʦʣʴʢʫ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʢʵʰʠʨʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʳ ʚʳʧʦʣʥʝʥʠʷ, ʬʦʥʦʚʳʝ 
ʧʨʦʮʝʩʩʳ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʫ (RPS, requests per second) ʧʦʢʘʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʚʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʟʘʧʨʦʩʦʚ, ʦʥʦ ʦʪʨʘʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʠʩ [3]. 

ɼʣʠʥʘ ʦʯʝʨʝʜʠ - ʵʪʦ ʯʠʩʣʦ ʩʦʦʙʱʝʥʠʡ/ʟʘʜʘʥʠʡ ʚ ʦʯʝʨʝʜʠ. ʄʝʪʨʠʢʘ ʦʪʨʘʞʘʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʢʦ-
ʣʠʯʝʩʪʚʦʤ ʚʭʦʜʷʱʠʭ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ. 

ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ - ʚʦʟʨʘʩʪ ʩʪʘʨʝʡʰʝʛʦ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʪ-
ʧʨʘʚʢʦʡ ʠ ʟʘʚʝʨʰʝʥʠʝʤ ʦʙʨʘʙʦʪʢʠ. ʄʝʪʨʠʢʘ ʧʦʢʘʟʳʚʘʝʪ SLA-ʨʠʩʢ ʚ ʬʦʥʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʛʜʝ SLA - 
(Service Level Agreement) ʵʪʦ ʜʦʛʦʚʦʨ ʦʙ ʫʨʦʚʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʨʚʠʩʘ [4]. 

ɺʨʝʤʷ ʦʪʚʝʪʘ - ʟʘʜʝʨʞʢʘ ʢʘʢ SLI; ʦʙʳʯʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʦ ʩʨʝʜʥʝʤʫ, ʟʥʘʯʝʥʠʶ ʠʣʠ ʧʝʨʮʝʥʪʠʣʶ 
ʯʝʨʝʟ ʛʠʩʪʦʛʨʘʤʤʳ. SLI ð Service Level Indicator, ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʪʩʣʝʞʠʚʘʝʪʩʷ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ 
ʩʦʦʪʚʝʪʩʪʚʠʝ SLO [5]. Prometheus ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʝʢʦʤʝʥʜʫʝʪ ʘʛʨʝʛʘʮʠʶ ʜʘʥʥʳʭ ʩ ʨʘʟʥʳʭ ʨʝʧʣʠʢ ʧʨʠ-
ʣʦʞʝʥʠʷ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ. ʇʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʝʪʨʠʢ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦ-
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ʚʘʪʴ ʯʝʪʳʨʝ ʩʮʝʥʘʨʠʷ: ʩʠʥʭʨʦʥʥʳʡ ʩʝʨʚʠʩ ʩ ʧʨʦʮʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʦʡ; ʩʝʨʚʠʩ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʚʚʦʜʦʤ-
ʚʳʚʦʜʦʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʥʦʩʠʤʦʡ ʟʘʜʝʨʞʢʦʡ ʦʪ ʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʳ, ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʩ ʙʨʦʢʝ-
ʨʦʤ ʩʦʦʙʱʝʥʠʡ; ʤʥʦʛʦʰʘʛʦʚʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʟʘʜʝʨʞʢʝ ʩʝʨʚʠʩ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʣʠʝʥʪʦʚ. 

ʇʦ ʤʝʪʦʜʠʢʝ ʠʟʤʝʨʝʥʠʷ ʧʨʘʚʠʣʴʥʦ ʨʘʟʜʝʣʠʪʴ ñʩʳʨʳʝò ʠ ñʫʧʨʘʚʣʷʶʱʠʝò ʰʢʘʣʳ ʚʨʝʤʝʥʠ. ʉʳʨʳʝ 
ʧʨʠʢʣʘʜʥʳʝ ʤʝʪʨʠʢʠ ʩʣʝʜʫʝʪ ʩʥʠʤʘʪʴ ʩ ʯʘʩʪʦʪʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ; ʫʧʨʘʚʣʷʶʱʠʡ ʮʠʢʣ ʩʨʘʚʥʝʥʠʷ 
ʥʘʜʦ ʩʯʠʪʘʪʴ ʥʘ 15-ʩʝʢʫʥʜʥʦʡ ʩʝʪʢʝ HPA/KEDA; ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʙʨʘʙʦʪʢʝ ʩʦʦʙʱʝʥʠʡ 
ʠʟ ʦʯʝʨʝʜʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 1-ʤʠʥʫʪʥʫʶ ʛʨʘʥʫʣʷʨʥʦʩʪʴ ʤʝʪʨʠʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤ 
ɼʣʷ ʫʯʝʪʘ ʟʘʜʝʨʞʢʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʩʪʦʛʨʘʤʤʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 95-ʛʦ ʠ 99-ʛʦ ʧʝʨʮʝʥʪʠʣʝʡ ʩ 
ʯʝʪʢʦ ʧʦʜʦʙʨʘʥʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ SLO. SLO (Service Level Objectives) - ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ [6]. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 
ɼʣʷ ʩʝʨʚʠʩʦʚ ʩ ʧʨʦʮʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʦʡ ʦʞʠʜʘʝʤʘʷ ʢʘʨʪʠʥʘ ʪʘʢʦʚʘ. ʇʨʠ ʨʦʩʪʝ ʥʘʛʨʫʟʢʠ RPS ʠʟ-

ʤʝʥʠʪʩʷ ʧʝʨʚʳʤ, ʥʦ ʨʦʩʪ RPS ʦʟʥʘʯʘʝʪ ʧʝʨʝʛʨʫʟʢʫ: ʚʳʩʦʢʠʡ ʪʨʘʬʠʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʰʪʘʪʥʳʤ 
ʜʣʷ ʪʝʢʫʱʝʛʦ ʯʠʩʣʘ ʨʝʧʣʠʢ. ɿʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ, ʥʘʧʨʦʪʠʚ, ʙʳʩʪʨʦ ʠ ʜʦʚʦʣʴʥʦ ʤʦʥʦʪʦʥʥʦ ʧʨʠʙʣʠʞʘ-
ʝʪʩʷ ʢ ʮʝʣʝʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫʪʠʣʠʟʘʮʠʠ, ʝʩʣʠ ʚ ʜʘʥʥʦʤ ʩʝʨʚʠʩʝ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʶʪ-
ʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ɺʨʝʤʷ ʦʪʚʝʪʘ ʥʘʯʥʝʪ ʨʘʩʪʠ ʧʦʟʞʝ ʠ ʨʝʟʯʝ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ 
ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʧʦʜʦʡʜʝʪ ʢ ʝʜʠʥʠʮʝ. ʇʦʵʪʦʤʫ ʚ ʢʣʘʩʩʝ ʩʝʨʚʠʩʦʚ ʩ ʦʩʥʦʚʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʨʦʮʝʩʩʦʨ 
CPU ʵʪʦ ʦʙʳʯʥʦ ʣʫʯʰʠʡ ʨʘʥʥʠʡ ʩʠʛʥʘʣ, ʘ ʟʘʜʝʨʞʢʘ - ʣʫʯʰʠʡ ʧʦʟʜʥʠʡ ʩʠʛʥʘʣ, ʦʪʨʘʞʘʶʱʠʡ ʵʬʬʝʢʪ 
ʥʘʛʨʫʟʢʠ. 

ɼʣʷ ʩʠʥʭʨʦʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʧʝʨʘʮʠʷʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʨʠʢʠ ʟʘ-
ʛʨʫʟʢʠ ʧʨʦʮʝʩʩʦʨʘ ʙʳʩʪʨʦ ʠʩʯʝʟʘʝʪ. ɺʥʝʰʥʷʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ, ʩʝʪʴ ʠʣʠ ʩʪʦʨʦʥʥʝʝ API 
ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ, ʥʝ ʚʳʟʳʚʘʷ ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʨʦʩʪʘ ʟʘʛʨʫʟʢʠ ʧʨʦʮʝʩʩʦʨʘ. ɺ ʵʪʦʤ 
ʨʝʞʠʤʝ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʨʦʩʦʚ, ʚʥʫʪʨʝʥʥʷʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʦʞʠ-
ʜʘʶʱʠʭ ʟʘʜʘʯ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʧʫʣʘ, ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʟʘʧʨʦʩʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 
ʚʨʝʤʷ ʦʪʢʣʠʢʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʩʝʨʚʠʩʦʚ ʨʘʟʣʠʯʘʶʪ ʚʭʦʜʷʱʠʡ 
ʪʨʘʬʠʢ, ʟʘʜʝʨʞʢʫ ʠ ʥʘʩʳʱʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʘ ʥʝ ʩʚʦʜʷʪ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʪʦʣʴʢʦ ʢ ʥʘʩʳʱʝʥʠʶ 
ʧʨʦʮʝʩʩʦʨʘ. ɺ ʪʘʢʠʭ ʩʝʨʚʠʩʘʭ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʧʦʟʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʘ 
ʙʦʣʝʝ ʨʘʥʥʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʨʫʟʢʦʡ ʧʨʦʮʝʩʩʦʨʘ, ʝʩʣʠ ʜʝʛʨʘʜʘʮʠʷ ʚʳʟʚʘʥʘ ʤʛʥʦʚʝʥʥʳʤ ʟʘʤʝʜʣʝ-
ʥʠʝʤ ʩʚʷʟʘʥʥʦʛʦ API, ʦʪʚʝʪ ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪ ʩʝʨʚʠʩ. ʇʨʠ ʵʪʦʤ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʤʝʪʨʠʢʘ ʟʘʜʝʨʞʢʠ 
ʚʩʝʛʜʘ ʟʘʧʘʟʜʳʚʘʝʪ, ʥʝʢʦʨʨʝʢʪʥʦ. ɹʦʣʝʝ ʪʦʯʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʟʘʜʝʨʞʢʘ ʯʘʩʪʦ ʟʘʧʘʟʜʳʚʘʝʪ ʢʘʢ ʫʧʨʘʚʣʷ-
ʶʱʠʡ ʩʠʛʥʘʣ ʠʟ-ʟʘ ʦʢʥʘ ʘʛʨʝʛʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʚʘʥʪʠʣʝʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʚʝʨʰʝʥʠʷ ʟʘʧʨʦʩʦʚ, 
ʟʘʪʦ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʥʘ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʨʘʥʴʰʝ ʨʝʩʫʨʩʥʳʭ ʤʝʪʨʠʢ. 

ɼʣʷ ʘʩʠʥʭʨʦʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʯʝʨʝʜʷʭ ʩʦʦʙʱʝʥʠʡ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ ʠ ʦʪʩʪʘʚʘʥʠʝ 
ʦʙʨʘʙʦʪʯʠʢʘ ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʝʨʝʛʨʫʟʢʠ, ʯʝʤ ʟʥʘʯʝʥʠʝ CPU. ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʯʝʨʝʜʴ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘ-
ʜʘʯ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ 
ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʯʝʨʝʜʝʡ: ʮʝʣʝʚʦʡ ʦʙʲʝʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʤʦʞʝʪ ʦʧʨʝ-
ʜʝʣʷʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʦʡ ʟʘʜʝʨʞʢʠ ʦʙʨʘʙʦʪʢʠ ʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ.  

ɼʣʷ ʤʝʪʨʠʢʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʘ 
ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʥʥʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʝʨʝʛʨʫʟʢʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʩʤʳʩʣʝ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʦʙʱʝʥʠʝ 
ʜʦʣʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʦʯʝʨʝʜʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʧʨʝʞʜʝ ʯʝʤ ʚʨʝʤʷ ʝʛʦ ʞʠʟʥʠ ʩʪʘʥʝʪ ʟʘʤʝʪʥʳʤ. ʅʦ ʠʤʝʥ-
ʥʦ ʵʪʘ ʤʝʪʨʠʢʘ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʝʨʝʛʨʫʟʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩ-
ʪʨʝʙʦʚʘʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʡ 
ʩʠʛʥʘʣ ʩʚʝʨʭʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʝʛʨʫʟʢʠ, ʧʨʠ ʵʪʦʤ ʦʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚ-
ʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʦʥʦʚʳʭ ʠ ʘʩʠʥʭʨʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʩʝʨʚʠʩʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʜʝʨʞʢʝ, ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʦʩʪʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʫʨʦʚ-
ʥ ̫ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʧʨʠ ʟʘʜʘʥʠʠ ʮʝʣʝʚʳʭ ʫʨʦʚʥʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʪʘʢʠʭ 
ʩʠʩʪʝʤʘʭ ʟʘʜʝʨʞʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʧʨʠ-
ʣʦʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʘ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 
ʢʦʥʪʨʦʣʷ. ʇʨʠ ʵʪʦʤ ʚ ʨʦʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʪʨʠʛʛʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʨʝʤʷ ʦʪ-



WORLD OF SCIENCE 91 

 

XIX International scientific conference | www.naukaip.ru 

ʢʣʠʢʘ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʄʝʪʨʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʱʠʡ ʵʬʬʝʢʪ ʤʥʦʞʝʩʪʚʘ ʚʦʟ-
ʤʦʞʥʳʭ ʫʟʢʠʭ ʤʝʩʪ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʩʩʦʨ, ʩʝʪʴ, ʙʘʟʫ ʜʘʥʥʳʭ, ʚʥʝʰʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚʥʫʪʨʝʥʥʠʝ ʦʯʝʨʝ-
ʜʠ. ʈʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʨʦʮʝʥʪʠʣʴʥʫʶ ʟʘʜʝʨʞʢʫ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʳʙʨʘʥʥʦʤʫ ʦʢʥʫ ʘʛʨʝʛʘʮʠʠ ʠ 
ʩʪʨʫʢʪʫʨʝ ʠʥʪʝʨʚʘʣʦʚ ʛʠʩʪʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ ʟʘʜʝʨʞʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʢʘʢ ʝʜʠʥʩʪʚʝʥ-
ʥʳʡ ʨʘʥʥʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ, ʘ ʢʘʢ ʚʝʨʭʥʠʡ ʦʛʨʘʥʠʯʠʪʝʣʴ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʦ ʠʪʦʛʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʝʩʫʨʩʥʳʭ, ʩʦʙʳʪʠʡʥʳʭ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʠʛʥʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʨʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʥʝ ʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʘ ʩʪʝʧʝʥʴʶ ʧʨʠʯʠʥʥʦʡ ʩʚʷʟʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʛʨʫʟʢʠ 
ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʨʚʠʩʘ. ɿʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʙʘʟʦʚʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʦ-ʠʥʪʝʥʩʠʚʥʳʭ ʩʝʨʚʠʩʦʚ, ʛʜʝ ʨʦʩʪ ʥʘʛʨʫʟʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦ-
ʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʜʣʷ ʩʝʨʚʠʩʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʧʝʨʘʮʠʷʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʘʩʠʥʭʨʦʥʥʳʭ ʦʙʨʘ-
ʙʦʪʯʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʠʩʪʝʤ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʜʝʨʞʢʝ, ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʦʢʘʟʳʚʘʶʪ-
ʩʷ ʧʨʠʢʣʘʜʥʳʝ ʠ ʩʦʙʳʪʠʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʨʦʩʦʚ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʦʙʲʝʤ ʥʝʦʙʨʘʙʦ-
ʪʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʵʢʟʝʤʧʣʷʨ, ʦʪʩʪʘʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʠ ʚʨʝʤʷ ʦʪʢʣʠʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʛʥʘʣʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʜʚʫʤ ʢʣʶʯʝʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʩʢʦʨʦʩʪʠ ʦʙʥʘʨʫʞʝ-
ʥʠʷ ʧʝʨʝʛʨʫʟʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʮʝʣʷʤ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʈʝʩʫʨʩʥʳʝ ʤʝʪʨʠʢʠ ʧʨʦʩʪʳ ʚ ʧʦʣʫʯʝʥʠʠ 
ʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʘʟʦʚʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʥʦ ʤʦʛʫʪ ʟʘʧʘʟʜʳʚʘʪʴ ʠʣʠ ʜʘʚʘʪʴ ʣʦʞʥʳʝ ʦʪʨʠʮʘ-
ʥʠʷ, ʝʩʣʠ ʧʝʨʝʛʨʫʟʢʘ ʚʳʟʚʘʥʘ ʚʥʝʰʥʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ, ʦʯʝʨʝʜʷʤʠ, ʩʝʪʝʚʳʤʠ ʟʘʜʝʨʞʢʘʤʠ ʠʣʠ ʜʠʩʙʘ-
ʣʘʥʩʦʤ ʚʥʫʪʨʠ ʨʝʧʣʠʢ ʧʨʠʣʦʞʝʥʠʷ. ʉʦʙʳʪʠʡʥʳʝ ʤʝʪʨʠʢʠ, ʥʘʧʨʦʪʠʚ, ʯʘʱʝ ʨʘʥʴʰʝ ʬʠʢʩʠʨʫʶʪ ʨʘʩʭʦʞ-
ʜʝʥʠʝ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʨʘʙʦʪʳ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʙʣʶ-
ʜʘʝʤʦʩʪʠ ʠ ʘʢʢʫʨʘʪʥʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʚʩʧʣʝʩʢʦʚ. ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, 
ʪʘʢʠʝ ʢʘʢ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʠʣʠ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ, ʣʫʯʰʝ ʦʪʨʘʞʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʙʠʟʥʝʩ-
ʪʨʝʙʦʚʘʥʠʷ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʜʠʥʦʯʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʦʢʘʟʳʚʘʶʪ 
ʨʝʟʫʣʴʪʘʪ ʫʞʝ ʥʘʢʦʧʠʚʰʝʡʩʷ ʜʝʛʨʘʜʘʮʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʥʝ ʚʳʙʦʨ ʦʜʥʦʡ çʣʫʯʰʝʡè ʤʝʪʨʠʢʠ, 
ʘ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʥʥʠʡ ʧʨʠʯʠʥʥʳʡ ʩʠʛʥʘʣ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʨʝʧʣʠʢ, ʘ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ 
ʪʨʠʛʛʝʨ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʦʛʨʘʥʠʯʠʪʝʣʷ, ʟʘʱʠʱʘʶʱʝʛʦ ʩʠʩʪʝʤʫ ʦʪ ʥʘʨʫʰʝʥʠʷ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠ-
ʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʝʪʨʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ: ʚʳʙʦʨ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʠʧʦʤ ʩʝʨʚʠʩʘ, ʭʘʨʘʢʪʝʨʦʤ ʥʘʛʨʫʟʢʠ, 
ʣʠʤʠʪʠʨʫʶʱʠʤ ʨʝʩʫʨʩʦʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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МЕТОДЫ ПРИМЕНЕНИЯ ГЕНЕРАТИВНОГО 
ИСКУССТВЕННОГО ИНТЕЛЛЕКТА В 
ПРЕПОДАВАНИИ ТЕХНИЧЕСКИХ ДИСЦИПЛИН 

Копылова Яна Антоновна 
ʘʩʩʠʩʪʝʥʪ 

ʄʀʈʕɸ ½ ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʥʘ ʧʨʠʤʝʨʝ ʢʫʨʩʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʦʩʦʙʳʝ 
ʪʨʝʙʦʚʘʥʠʷ ð ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʧʨʠʤʝʨʦʚ ʠ ʟʘʜʘʯ, ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ, ʧʦʰʘʛʦ-
ʚʳʝ ʦʙʲʷʩʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʨʝʰʝʥʠʡ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʝʡʩʦʚ, ð ʢʦʪʦʨʳʝ ʪʨʘ-
ʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩ ʪʨʫʜʦʤ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʝʦʜʥʦʨʦʜʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʦʙʟʦʨʘ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟ ʯʝʪʳʨʸʭ ʤʝʪʦʜʦʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ: 
ʛʝʥʝʨʘʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʧʦʜʜʝʨʞʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʩʦ-
ʟʜʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, 
ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʪʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʙʝʟ ʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʨʠʩʢʘʤʠ ʜʣʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʛʝʥʝʨʘʪʠʚʥʳʡ 
ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʝ ʟʘʤʝʥʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʠʡ 
ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʘ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ, ʧʨʝʧʦʜʘʚʘʥʠʝ 
ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʙʘʟʳ ʜʘʥʥʳʭ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʛʝʥʝ-
ʨʘʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ. 
 

METHODS OF APPLYING GENERATIVE ARTIFICIAL INTELLIGENCE IN TEACHING TECHNICAL 
DISCIPLINES 

 
Kopylova Yana Antonovna 

 
Abstract: The article addresses the problem of systematizing the methods of applying generative artificial in-
telligence in teaching technical disciplines, using programming and database courses as the leading exam-
ples. It is shown that technical disciplines impose specific requirements on the educational process ð a large 
volume of examples and exercises, individualized task variants, step-by-step explanations of algorithms and 
solutions, and regular updating of practical cases ð which traditional methods satisfy with difficulty due to the 
shortage of instructor time and the heterogeneous preparation of students. Based on a review of current direc-
tions of using generative artificial intelligence in education, a classification of four methods of its application is 
proposed: generation of learning materials, personalization of learning, support of independent work, and crea-
tion of diagnostic materials. For each method, its capabilities and limitations are fixed, as well as the mandato-
ry expert verification of the generated material, without which technological efficiency turns into risks for the 
quality of learning. It is substantiated that generative artificial intelligence does not replace the instructor but 
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substantially extends their methodological toolkit, and that the greatest effect for technical disciplines is 
achieved by combining technological efficiency with pedagogical control. 
Keywords: generative AI, LLM, teaching technical disciplines, programming education, databases, personali-
zation of learning, generation of learning materials, diagnostic materials, teaching methodology. 

 
ɻʛʞʝʞʦʡʞ 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʠʟʦʰʸʣ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʜʚʠʛ ʚ ʪʦʤ, ʢʘʢ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɽʩʣʠ ʝʱʸ ʥʝʜʘʚʥʦ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʚʦʩʧʨʠʥʠ-
ʤʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ, ʪʦ ʪʝʧʝʨʴ ʦʥʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 
ʧʦʚʩʝʜʥʝʚʥʳʡ ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: ʩ ʠʭ ʧʦʤʦʱʴʶ ʩʦʟʜʘʶʪʩʷ ʫʯʝʙʥʳʝ ʪʝʢʩʪʳ, ʥʘʙʦʨʳ 
ʟʘʜʘʥʠʡ, ʢʨʘʪʢʠʝ ʩʧʨʘʚʢʠ ʠ ʧʦʷʩʥʝʥʠʷ, ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩʮʝʥʘʨʠʠ ʟʘʥʷʪʠʡ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ. ɼʦ-
ʩʪʫʧʥʦʩʪʴ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʯʝʨʝʟ ʜʠʘʣʦʛʦʚʳʡ ʠʥʪʝʨʬʝʡʩ ʩʜʝʣʘʣʘ ʠʭ ʤʘʩʩʦʚʳʤʠ, ʘ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦ-
ʨʦʡ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʯʝʨʥʦʚʦʡ ʤʘʪʝʨʠʘʣ, ʟʘʤʝʪʥʦ ʤʝʥʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʝʞ-
ʜʫ ʨʫʪʠʥʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʦ ʩʪʫʜʝʥʪʘʤʠ [1; 7]. 

ʊʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʵʪʦʛʦ ʩʜʚʠʛʘ. ʇʨʝʧʦʜʘʚʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʷ, ʙʘʟ ʜʘʥʥʳʭ, ʘʣʛʦʨʠʪʤʦʚ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʤʝʞʥʳʭ ʢʫʨʩʦʚ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʡ 
ʦʙʲʸʤ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʧʨʠʤʝʨʳ ʢʦʜʘ, ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ, ʩʭʝʤʳ, ʧʦʰʘʛʦʚʳʝ ʨʘʟʙʦʨʳ ʨʝʰʝʥʠʡ, 
ʧʨʦʚʝʨʦʯʥʳʝ ʪʝʩʪʳ. ʋʩʚʦʝʥʠʝ ʟʜʝʩʴ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʨʘʢʪʠʢʠ, ʘ ʧʨʘʢʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʪʦʢʘ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʀʤʝʥʥʦ ʚ 
ʵʪʠʭ ʪʦʯʢʘʭ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ: ʦʥ ʩʧʦʩʦʙʝʥ 
ʙʳʩʪʨʦ ʧʦʨʦʞʜʘʪʴ ʧʨʠʤʝʨʳ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʪʨʫʜʥʦʛʦ ʧʦʥʷʪʠʷ ʠ 
ʧʦʜʛʦʪʦʚʠʪʴ ʯʝʨʥʦʚʠʢ ʧʨʦʚʝʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʪʝʤʘʤ ʩʨʘʟʫ [3; 4]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʩʪʨʦʪʫ ʪʝʤʝ ʧʨʠʜʘʸʪ ʪʝʤʧ ʠʟʤʝʥʝʥʠʷ ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦ-
ʚʘʥʠʷ, ʬʨʝʡʤʚʦʨʢʠ, ʚʝʨʩʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʝ ʧʨʘʢʪʠʢʠ ʦʙʥʦʚʣʷʶʪʩʷ 
ʙʳʩʪʨʝʝ, ʯʝʤ ʫʩʧʝʚʘʶʪ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢʫʨʩʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ, 
ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʩʪʘʙʠʣʴʥʦʝ ʚʦ ʚʨʝʤʝʥʠ ʩʦʜʝʨʞʘʥʠʝ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʪʩʪʘʶʪ, ʠ ʧʨʝ-
ʧʦʜʘʚʘʪʝʣʴ ʚʳʥʫʞʜʝʥ ʪʨʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʝʩʫʨʩʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʢʝʡʩʦʚ ʠ ʣʘ-
ʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. ɻʝʥʝʨʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʦʣʥʦʩʪʴʶ, ʥʦ ʩʤʝʱʘʶʪ ʙʘ-
ʣʘʥʩ: ʧʦʜʛʦʪʦʚʢʘ ʦʙʥʦʚʣʸʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʜʘʥʠʷ ʠʣʠ ʥʦʚʦʛʦ ʧʨʠʤʝʨʘ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʜʣʠʪʝʣʴʥʦʡ ʦʧʝ-
ʨʘʮʠʝʡ [8]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʧʦʨʦʞʜʘʝʪ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʨʠʩʢʠ. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʥʝʚʝʨʥʳʤ; ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʧʨʝʜʣʦʞʠʪʴ ʥʝʨʘʙʦʪʘʶʱʠʡ 
ʧʨʠʤʝʨ ʢʦʜʘ, ʦʰʠʙʦʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʳʡ ʟʘʧʨʦʩ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʨʠʯʸʤ ʚ 
ʬʦʨʤʝ, ʥʝ ʚʳʟʳʚʘʶʱʝʡ ʫ ʩʪʫʜʝʥʪʘ ʩʦʤʥʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʥʝ ʚ ʪʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠ ʛʝʥʝ-
ʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʘ ʚ ʪʦʤ, ʢʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʧʨʠ ʢʘʢʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ 
ʝʛʦ ʚʢʣʶʯʘʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦʙʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʦʙʦʨʘʯʠʚʘʣʘʩʴ ʩʥʠʞʝʥʠʝʤ 
ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ [1; 9]. 

ʎʝʣʴ ʩʪʘʪʴʠ ð ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢ-
ʪʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʜʠʩʮʠʧʣʠʥʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘ-
ʟʦʚʘʥʠʷ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 
ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʙʦʟʥʘʯʠʪʴ ʢʣʶʯʝ-
ʚr ʝ ʪʨʫʜʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʧʨʘʚʜʘʥʥʳʤ; ʜʘʪʴ ʨʘʙʦʯʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-
ʪʝʣʣʝʢʪʘ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ; ʦʧʠʩʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ 
ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʚ ʜʣʷ ʢʘʞʜʦʛʦ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʪ-
ʥʦʡ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʘ. 
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1. ʈʩʧʚʤʞʥʙʫʡʣʙ ʨʩʞʨʧʝʙʛʙʦʡʸ ʫʞʮʦʡʰʞʪʣʡʮ ʝʡʪʯʡʨʤʡʦ 
ʇʨʝʞʜʝ ʯʝʤ ʦʧʠʩʳʚʘʪʴ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʵʪʠ ʤʝ-
ʪʦʜʳ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ɹʝʟ ʪʘʢʦʡ ʧʨʠʚʷʟʢʠ ʣʶʙʦʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʩʪʨʫʤʝʥʪʘ ʦʩʪʘʸʪʩʷ 
ʘʙʩʪʨʘʢʪʥʳʤ: ʮʝʥʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʩʘʤʦʡ ʧʦ 
ʩʝʙʝ, ʘ ʪʝʤ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʥʠ ʩʥʠʤʘʶʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʨʝʰʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʳʩʦʢʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʘʙʩʪʨʘʢʪʥʦʩʪʴ 
ʩʦʜʝʨʞʘʥʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʢʫʨʩʳ ʦʧʝʨʠʨʫʶʪ ʧʦʥʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʫʩʚʦʠʪʴ ʙʝʟ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʙ-
ʨʘʱʝʥʠʷ ʢ ʧʨʠʤʝʨʘʤ ʠ ʙʝʟ ʧʦʰʘʛʦʚʦʛʦ ʨʘʟʙʦʨʘ. ɺ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʤʠ ʪʝʤʘʤʠ ʤʦʛʫʪ 
ʙʳʪʴ ʨʝʢʫʨʩʠʷ, ʫʢʘʟʘʪʝʣʠ ʠ ʨʘʙʦʪʘ ʩ ʧʘʤʷʪʴʶ, ʘʩʠʥʭʨʦʥʥʦʩʪʴ, ʠʥʚʘʨʠʘʥʪʳ ʮʠʢʣʦʚ; ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ð 
ʥʦʨʤʘʣʠʟʘʮʠʷ, ʫʨʦʚʥʠ ʠʟʦʣʷʮʠʠ ʪʨʘʥʟʘʢʮʠʡ, ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ, ʧʣʘʥʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ. ʕʪʠ ʧʦʥʷ-
ʪʠʷ ʧʣʦʭʦ ʧʝʨʝʜʘʶʪʩʷ ʦʜʥʦʢʨʘʪʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠ ʪʨʝʙʫʶʪ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘ ʤʥʦʞʝʩʪʚʝ ʯʘʩʪʥʳʭ 
ʩʣʫʯʘʝʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʨʘʜʠʮʠʦʥʥʦ ʛʦʪʦʚʠʪ ʚʨʫʯʥʫʶ. ʏʝʤ ʘʙʩʪʨʘʢʪʥʝʝ ʧʦʥʷʪʠʝ, 
ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʣʠʯʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ ʥʫʞʥʦ ʜʣʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʫʩʚʦʝʥʠʷ, ʠ ʪʝʤ ʚʳʰʝ ʥʘʛʨʫʟʢʘ ʥʘ ʧʦʜ-
ʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʘ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ï ʵʪʦ ʥʝʦʜ-
ʥʦʨʦʜʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. ʊʝʭʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʢʫʨʩʘʭ, ʦʪʣʠʯʘ-
ʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʠʩʭʦʜʥʦʡ ʧʦʜʛʦʪʦʚʢʠ: ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʫʞʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʥʘʯʠʥʘʶʪ ʩ ʥʫʣʷ. ɽʜʠʥʳʡ ʧʦ 
ʩʣʦʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʣʠʙʦ ʩʣʠʰʢʦʤ ʪʨʫʜʥʳʤ ʜʣʷ ʦʜʥʠʭ, ʣʠʙʦ 
ʪʨʠʚʠʘʣʴʥʳʤ ʜʣʷ ʜʨʫʛʠʭ. ʏʪʦʙʳ ʫʜʝʨʞʠʚʘʪʴ ʚ ʨʘʙʦʪʝ ʚʩʶ ʛʨʫʧʧʫ, ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʠʭʦʜʠʪʩʷ ʛʦʪʦʚʠʪʴ 
ʟʘʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʷʩʥʝʥʠʷ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 
ʦʙ̡ʸʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ [3]. 

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʟʘʜʘʥʠʡ. ʇʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ: ʚ ʢʫʨʩʘʭ ʧʨʦʛʨʘʤ-
ʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ ʦʜʠʥʘʢʦʚʳʝ ʟʘʜʘʥʠʷ ʫ ʨʘʟʥʳʭ ʩʪʫʜʝʥʪʦʚ ʧʨʦʚʦʮʠʨʫʶʪ ʧʨʷʤʦʝ ʢʦʧʠʨʦʚʘʥʠʝ 
ʨʝʰʝʥʠʡ, ʧʦʵʪʦʤʫ ʜʣʷ ʯʝʩʪʥʦʡ ʧʨʦʚʝʨʢʠ ʥʫʞʥʳ ʚʘʨʠʘʪʠʚʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʩ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʣʦʞʥʦ-
ʩʪʴʶ. ʇʦʜʛʦʪʦʚʢʘ ʪʘʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʚʤʝʩʪʝ ʩ ʵʪʘʣʦʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʧʨʦʚʝʨʦʯʥʳʤʠ ʪʝ-
ʩʪʘʤʠ ð ʪʨʫʜʦʸʤʢʘʷ ʦʧʝʨʘʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʭʚʘʪʘʝʪ ʨʝʩʫʨʩʘ. ʂ 
ʵʪʦʤʫ ʜʦʙʘʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʙʦʣʴʰʦʛʦ ʧʦʪʦʢʘ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ [4; 5]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʣʝʜʫʶʱʝʡ ʟʘʪʨʫʜʥʝʥʥʦʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʫʨʩʦʚ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʝʡʩʦʚ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩ-
ʮʠʧʣʠʥ ʤʝʥʷʝʪʩʷ ʙʳʩʪʨʦ. ɺʝʨʩʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʩʠʥʪʘʢʩʠʩ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʦʚ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʠʥʞʝʥʝʨʥʳʝ ʧʨʘʢʪʠʢʠ ʦʙʥʦʚʣʷʶʪʩʷ ʚ ʪʝʤʧʝ, ʟʘ ʢʦʪʦʨʳʤ ʤʝʪʦʜʠʯʝ-
ʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʫʩʧʝʚʘʶʪ. ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ, ʘʢʪʫʘʣʴʥʘʷ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʥʘʟʘʜ, ʤʦʞʝʪ ʦʧʠʨʘʪʴʩʷ 
ʥʘ ʫʩʪʘʨʝʚʰʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʘ ʧʨʠʤʝʨ ʠʟ ʫʯʝʙʥʠʢʘ ð ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 
ʇʦʜʜʝʨʞʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦ-
ʛʦ ʚʨʝʤʝʥʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʨʦʙʣʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʪʘʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʦʪ ʪʝʤʧʘ 
ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʫʩʠʣʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ: ʩʣʦʞʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʙʫʝʪ 
ʤʥʦʞʝʩʪʚʘ ʧʨʠʤʝʨʦʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʨʫʧʧʳ ð ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚ-
ʣʝʥʥʦʩʪʴ ð ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʘʨʠʘʥʪʦʚ, ʘ ʙʳʩʪʨʘʷ ʩʤʝʥʘ ʪʝʭʥʦʣʦʛʠʡ ð ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚʩʝʛʦ 
ʵʪʦʛʦ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʫʯʥʫʶ ʧʦʜ-
ʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʘ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʢʘʟʳʚʘʶʪʩʷ ʧʝʨʝʛʨʫʞʝʥʳ. ʀʤʝʥʥʦ ʵʪʘ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ, ʘ ʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʪʨʫʜʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʪ ʪʫ ʥʠʰʫ, ʚ ʢʦʪʦʨʦʡ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
ʠʥʪʝʣʣʝʢʪ ʩʧʦʩʦʙʝʥ ʜʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʚʳʠʛʨʳʰ ð ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨ-
ʛʘʥʠʟʦʚʘʥʦ ʩʠʩʪʝʤʥʦ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ [1; 8].  

2. ʈʧʦʸʫʡʞ ʡ ʛʧʠʥʧʟʦʧʪʫʡ ʜʞʦʞʩʙʫʡʛʦʧʜʧ ʡʪʣʬʪʪʫʛʞʦʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ 
ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʘʙʦʯʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʪʜʝʣʠʪʴ ʝʛʦ ʦʪ ʧʨʠʚʳʯʥʳʭ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ 
ʢʦʪʦʨʳʤʠ ʝʛʦ ʥʝʨʝʜʢʦ ʩʤʝʰʠʚʘʶʪ. 

ʇʦʜ ʛʝʥʝʨʘʪʠʚʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʥʠʤʘʝʪʩʷ ʢʣʘʩʩ ʤʦʜʝʣʝʡ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʧʦʨʦʞʜʘ-
ʶʪ ʥʦʚʳʡ ʢʦʥʪʝʥʪ ð ʩʚʷʟʥʳʡ ʪʝʢʩʪ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʦʙʲʷʩʥʝʥʠʝ, ʥʘʙʦʨ ʟʘʜʘʥʠʡ ð ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʭ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ 
ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʦʠʪ ʚ ʭʘʨʘʢʪʝʨʝ ʨʝʟʫʣʴʪʘʪʘ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʦʙʫʯʝʥʠʝʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʝʩʪʠʨʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʧʝ-
ʨʠʨʫʶʪ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ: ʦʥʠ ʭʨʘʥʷʪ, ʠʟʚʣʝʢʘʶʪ, ʧʨʦʚʝ-
ʨʷʶʪ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ ʪʦ, ʯʪʦ ʙʳʣʦ ʚ ʥʠʭ ʟʘʣʦʞʝʥʦ. ɻʝʥʝʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʥʘʧʨʦʪʠʚ, ʥʝ ʠʟ-
ʚʣʝʢʘʝʪ ʛʦʪʦʚʳʡ ʦʪʚʝʪ ʠʟ ʙʘʟʳ, ʘ ʢʦʥʩʪʨʫʠʨʫʝʪ ʝʛʦ ʟʘʥʦʚʦ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʢʦʥʪʝʢʩʪ ʟʘʧʨʦʩʘ, ʯʪʦ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʥʦʩʠʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ, ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʢʦʨʨʝʢʪʥʳʡ ʭʘʨʘʢ-
ʪʝʨ ʨʝʟʫʣʴʪʘʪʘ [1]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʫʯʝʥʠʶ ʢʣʶʯʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
ʫʜʦʙʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʜʘʣʝʝ ʙʫʜʝʪ ʨʘʩʢʨʳʪʘ ʢʘʢ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʳʡ ʤʝʪʦʜ: 

1. ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ð ʢʦʥʩʧʝʢʪʦʚ, ʠʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʘʥʠʡ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʷʩʥʝ-
ʥʠʡ ʧʦ ʪʝʤʝ ʢʫʨʩʘ. 

2. ɻʝʥʝʨʘʮʠʷ ʟʘʜʘʥʠʡ ʠ ʪʝʩʪʦʚ ð ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʦʥʪʨʦʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʥʦʡ 
ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʠ ʩʣʦʞʥʦʩʪʴʶ. 

3. ɻʝʥʝʨʘʮʠʷ ʧʨʠʤʝʨʦʚ ʠ ʠʥʩʪʨʫʢʮʠʡ ð ʦʙʨʘʟʮʦʚ ʢʦʜʘ, ʟʘʧʨʦʩʦʚ, ʧʦʰʘʛʦʚʳʭ ʨʫʢʦʚʦʜʩʪʚ ʢ ʚʳ-
ʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

4. ʇʦʩʪʨʦʝʥʠʝ ʦʙʲʷʩʥʝʥʠʡ ð ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʩʣʦʞʥʳʭ ʧʦʥʷʪʠʡ, ʘʥʘʣʦʛʠʡ, ʧʦʰʘ-
ʛʦʚʳʭ ʨʘʟʙʦʨʦʚ ʨʝʰʝʥʠʡ ʠ ʦʰʠʙʦʢ. 

5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʮʝʥʠʚʘʥʠʷ ð ʢʨʠʪʝʨʠʝʚ, ʨʫʙʨʠʢ, ʰʢʘʣ ʠ ʧʦʷʩʥʝʥʠʡ ʢ ʥʠʤ. 
6. ʇʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ ð ʧʣʘʥʦʚ ʟʘʥʷʪʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʪʝʤ, 

ʧʦʜʙʦʨʦʢ ʫʧʨʘʞʥʝʥʠʡ ʧʦʜ ʟʘʜʘʥʥʫʶ ʮʝʣʴ. 
ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʧʦʣʫʯʘʝʪ ʢʦʥʢʨʝʪʥʦʝ ʥʘʧʦʣʥʝʥʠʝ. ɺ ʢʫʨʩʘʭ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ʚʤʝʩʪʝ ʩ ʵʪʘʣʦʥʥʳʤ ʨʝʰʝ-
ʥʠʝʤ ʠ ʥʘʙʦʨʦʤ ʪʝʩʪʦʚ, ʦʙʲʷʩʥʠʪʴ ʩʤʳʩʣ ʬʨʘʛʤʝʥʪʘ ʢʦʜʘ, ʧʨʝʜʣʦʞʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ 
ʠʣʠ ʫʢʘʟʘʪʴ ʥʘ ʚʝʨʦʷʪʥʫʶ ʧʨʠʯʠʥʫ ʦʰʠʙʢʠ [2]. ɺ ʢʫʨʩʘʭ ʙʘʟ ʜʘʥʥʳʭ ʦʥʘ ʬʦʨʤʠʨʫʝʪ ʫʯʝʙʥʫʶ ʩʭʝʤʫ ʜʘʥ-
ʥʳʭ ʠ ʥʘʧʦʣʥʝʥʠʝ, ʩʦʩʪʘʚʣʷʝʪ ʟʘʜʘʥʠʷ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ, ʧʝʨʝʚʦʜʠʪ ʟʘʧʨʦʩ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʡ 
ʷʟʳʢ ʠ ʦʙʨʘʪʥʦ, ʧʦʷʩʥʷʝʪ ʨʝʟʫʣʴʪʘʪ ʩʦʝʜʠʥʝʥʠʷ ʪʘʙʣʠʮ ʠʣʠ ʵʬʬʝʢʪ ʠʥʜʝʢʩʘ [6]. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʦ 
ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʥʝ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ, ʘ ʟʘʛʦʪʦʚʢʫ, ʪʨʝʙʫʶʱʫʶ ʨʝʜʘʢʪʠʨʦʚʘ-
ʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ. 

ʂʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ð ʪʦʯʥʦʩʪʠ ʟʘʧʨʦʩʘ ʠ ʭʘʨʘʢʪʝʨʘ ʜʠʩ-
ʮʠʧʣʠʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʸʪʩʷ ʤʘʪʝʨʠʘʣ. ʏʝʤ ʧʦʜʨʦʙʥʝʝ ʚ ʟʘʧʨʦʩʝ ʟʘʜʘʥʳ ʪʝʤʘ, ʪʨʝʙʫʝʤʘʷ ʩʣʦʞ-
ʥʦʩʪʴ, ʢʦʥʪʝʢʩʪ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʝʤ ʚʳʰʝ ʧʨʠʛʦʜʥʦʩʪʴ ʦʪʚʝʪʘ; ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʘʷ ʧʦʜʩʪʘʥʦʚʢʘ ʢʣʶʯʝʚʳʭ 
ʩʣʦʚ ʫʞʝ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʢʘʢ ʧʦʥʷʪʠʡʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʘʜʘʥʠʷ, ʪʘʢ ʠ ʝʛʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʦʬʦʨʤ-
ʣʝʥʠʝʤ [2]. ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʧʦʨʦʞʜʘʝʪ ʠ ʭʘʨʘʢʪʝʨʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ: ʤʦʜʝʣʴ 
ʩʧʦʩʦʙʥʘ ʚʳʜʘʚʘʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʥʝʚʝʨʥʳʡ ʤʘʪʝʨʠʘʣ ð ʥʝʨʘʙʦʪʘʶʱʠʡ ʧʨʠʤʝʨ ʢʦ-
ʜʘ, ʦʰʠʙʦʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʥʝʢʦʨʨʝʢʪʥʳʡ ʟʘʧʨʦʩ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪ ʵʪʦ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦ: ʜʘʞʝ ʩʠʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʨʦʞʜʘʶʪ ʥʝʚʝʨʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʢʦʜʘ ʚ ʟʘʤʝʪʥʦʡ ʜʦʣʝ ʩʣʫʯʘʝʚ, ʯʪʦ 
ʜʝʣʘʝʪ ʵʢʩʧʝʨʪʥʫʶ ʧʨʦʚʝʨʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʧʮʠʝʡ, ʘ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʣʶʙʦʛʦ ʩʮʝʥʘʨʠʷ ʧʨʠʤʝʥʝʥʠʷ [2; 4]. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘʜʘʸʪ ʩʢʚʦʟʥʦʡ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 
ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʣʝʝ ʤʝʪʦʜʳ. 

3. ʇʪʦʧʛʦʴʞ ʥʞʫʧʝʴ ʨʩʡʥʞʦʞʦʡʸ 
ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ʨʘʟʙʠʝʥʠʠ ʥʘ ʰʝʩʪʴ ʛʨʫʧʧ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʰʘʝʤʦʡ ʧʝʜʘʛʦʛʠʯʝ-
ʩʢʦʡ ʟʘʜʘʯʠ. ʈʘʟʜʝʣʝʥʠʝ ʫʩʣʦʚʥʦ ð ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʳ ʢʦʤʙʠʥʠʨʫʶʪʩʷ, ð ʦʜʥʘʢʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʟʘ-
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ʬʠʢʩʠʨʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ, ʪʠʧʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 
3.1. ɼʞʦʞʩʙʯʡʸ ʬʰʞʚʦʴʮ ʥʙʫʞʩʡʙʤʧʛ 
ʇʝʨʚʳʡ ʠ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʡ ʤʝʪʦʜ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʢʦʥʩʧʝʢʪʦʚ ʧʦ ʪʝʤʝ, ʠʥʩʪʨʫʢʮʠʡ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʥʘʙʦʨʦʚ ʢʦʥʪʨʦʣʴʥʳʭ 
ʚʦʧʨʦʩʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʡ [3]. ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʧʨʠʥʮʠʧʠʘʣʴʥʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʦʞʜʘʪʴ ʤʘʪʝʨʠʘʣʳ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦʜ ʨʘʟʥʳʝ ʪʝʤʳ ʢʫʨʩʘ, ʧʨʠʯʸʤ 
ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʥʷʪʠʡʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʠ ʪʝʤʘʪʠʯʝʩʢʠʤ ʦʬʦʨʤʣʝʥʠʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʩʪʳʤ ʫʢʘʟʘʥʠ-
ʝʤ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʚ ʟʘʧʨʦʩʝ [2]. 

ɺ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʪʦʪ ʤʝʪʦʜ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ. ʄʦʜʝʣʴ ʩʧʦʩʦʙʥʘ 
ʧʦ ʢʨʘʪʢʦʤʫ ʟʘʜʘʥʠʶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʵʪʘʣʦʥʥʦʝ ʨʝʰʝʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʥʘʙʦʨ 
ʪʝʩʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʤʥʦʞʝʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 
ʩʣʦʞʥʦʩʪʠ ð ʪʦʡ ʩʘʤʦʡ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʨʫʯʥʫʶ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʘ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʨʦʞʜʸʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ 
ʦʩʤʳʩʣʝʥʥʦʡ ʠ ʧʨʠʛʦʜʥʦʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʘ ʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ʦʬʦʨʤʣʝʥʠʝ 
ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʛʨ ʠʣʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ) ʣʝʛʢʦ 
ʚʘʨʴʠʨʫʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʸ ʩʫʪʠ [2]. ɺ ʢʫʨʩʘʭ ʙʘʟ ʜʘʥʥʳʭ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʦʣʫʯʘʪʴ ʫʯʝʙʥʫʶ 
ʩʭʝʤʫ ʜʘʥʥʳʭ, ʪʝʩʪʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʠ ʥʘʙʦʨʳ ʟʘʜʘʥʠʡ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ ʨʘʟʥʦʡ ʩʣʦʞʥʦ-
ʩʪʠ ð ʦʪ ʧʨʦʩʪʳʭ ʚʳʙʦʨʦʢ ʜʦ ʘʛʨʝʛʘʮʠʡ ʠ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʣʫʯʘʝʪ ʛʦʪʦʚʳʡ ʢ ʚʳʜʘʯʝ ʪʝʢʩʪ, ʘ ʨʝʜʘʢʪʠʨʫʝʪ ʠ ʘʜʘʧ-
ʪʠʨʫʝʪ ʝʛʦ ʧʦʜ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ: ʧʨʦʚʝʨʷʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʝʰʝʥʠʡ ʠ ʪʝʩʪʦʚ, ʩʦʛʣʘʩʫʝʪ ʪʝʨʤʠʥʦʣʦʛʠʶ ʩ 
ʧʨʠʥʷʪʦʡ ʚ ʢʫʨʩʝ, ʫʩʪʨʘʥʷʝʪ ʥʝʪʦʯʥʦʩʪʠ ʠ ʧʨʠʚʦʜʠʪ ʩʣʦʞʥʦʩʪʴ ʢ ʥʫʞʥʦʤʫ ʫʨʦʚʥʶ. 

3.2. ʈʞʩʪʧʦʙʤʡʠʙʯʡʸ ʧʚʬʰʞʦʡʸ 
ɺʪʦʨʦʡ ʤʝʪʦʜ ð ʘʜʘʧʪʘʮʠʷ ʟʘʜʘʥʠʡ ʠ ʦʙʲʷʩʥʝʥʠʡ ʧʦʜ ʫʨʦʚʝʥʴ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʛʝʥʝʨʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ çʚʦʦʙʱʝè, ʟʜʝʩʴ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʨʘʝʢʪʦ-
ʨʠʡ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʤʝ: ʙʘʟʦʚʦʡ, ʧʨʦʜʚʠʥʫʪʦʡ ʠ ʧʨʦʝʢʪʥʦʡ. ɻʝʥʝʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʧʨʝʜʣʦ-
ʞʠʪʴ ʨʘʟʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʦʜʥʦʛʦ ʧʦʥʷʪʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʩʢʘʟʢʠ, ʫʧʨʦʱʸʥʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʜʣʷ 
ʦʪʩʪʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʫʩʣʦʞʥʸʥʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ [8]. 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʚ ʛʨʫʧʧʘʭ ʩ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʧʦʜʛʦʪʦʚʢʠ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʪʝʭ-
ʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ɼʣʷ ʩʠʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ ʤʦʜʝʣʴ ʬʦʨʤʠʨʫʝʪ ʟʘʜʘʥʠʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠ-
ʯʝʥʠʷʤʠ ʠʣʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ; ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ð ʨʘʟʙʠʚʘʝʪ ʟʘʜʘʯʫ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʰʘʛʠ, 
ʜʦʙʘʚʣʷʝʪ ʧʦʷʩʥʷʶʱʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʧʦʜʩʢʘʟʢʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʰʘʛʫ. ɺ ʦʙʟʦʨʘʭ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘ-
ʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝ-
ʥʠʡ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʚʨʫʯʥʫʶ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʫʶ ʘʜʘʧʪʘʮʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ-
ʚʦʟʤʦʞʥʦ [3; 8]. 

3.3. ʈʧʝʝʞʩʟʣʙ ʪʙʥʧʪʫʧʸʫʞʤʵʦʧʢ ʩʙʚʧʫʴ 
ʊʨʝʪʠʡ ʤʝʪʦʜ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ ʧʦʤʦʱʥʠʢʘ ʩʪʫ-

ʜʝʥʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʝ ʢ ʢʦʣʣʦʢʚʠʫʤʘʤ, ʨʝʰʝʥʠʠ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʠ ʦʪʨʘ-
ʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ. ɺ ʢʫʨʩʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʪʦ ʩʮʝʥʘʨʠʠ ʧʦʷʩʥʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ, ʧʦʜ-
ʩʢʘʟʢʠ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʧʨʠ ʦʪʣʘʜʢʝ, ʨʘʟʙʦʨʘ ʪʠʧʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ; ʚ ʢʫʨʩʘʭ ʙʘʟ ʜʘʥʥʳʭ ð ʧʦʤʦʱʴ ʚ 
ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʧʨʦʩʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʤʝʪʦʜʠʢʠ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʥʝ ʟʘʤʝʥʘ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʘ, ʘ 
ʧʦʜʜʝʨʞʢʘ ʝʛʦ ʫʯʝʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʧʦʜʜʝʨʞʢʦʡ ʠ ʧʦʜʤʝʥʦʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ 
ʦʩʦʙʝʥʥʦ ʪʦʥʢʘ: ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʚʳʜʘʪʴ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʮʝʣʠʢʦʤ, ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙ-
ʨʘʱʝʥʠʝ ʢ ʥʝʡ ʧʨʝʚʨʘʱʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʬʦʨʤʘʣʴʥʫʶ ʩʜʘʯʫ ʯʫʞʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʵʪʦʤʫ 
ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʷʚʥʳʭ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʫʢʘʟʘʥʠʷ ʥʘ ʪʦ, ʚ ʢʘʢʠʭ ʟʘʜʘʯʘʭ ʠ ʚ ʢʘʢʦʤ ʦʙʲʸʤʝ ʦʙʨʘʱʝ-
ʥʠʝ ʢ ʤʦʜʝʣʠ ʜʦʧʫʩʪʠʤʦ, ʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʬʘʢʪʘ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʩʪʫʜʝʥʪʦʤ [9]. ɺʦʧʨʦʩ ʘʢʘʜʝ-
ʤʠʯʝʩʢʦʡ ʯʝʩʪʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʫʩʪʦʡʯʠʚʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 
ʢʘʢ ʦʜʠʥ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ, ʠ ʝʛʦ ʨʝʰʝʥʠʝ ʣʝʞʠʪ ʥʝ ʚ ʟʘʧʨʝʪʝ, ʘ ʚ ʧʨʦʟʨʘʯʥʳʭ ʧʨʘʚʠʣʘʭ ʠ ʚ ʧʝʨʝʦʨʠʝʥ-
ʪʘʮʠʠ ʟʘʜʘʥʠʡ ʩ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʛʦʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʦʥʠʤʘʥʠʷ [1]. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ 



WORLD OF SCIENCE 97 

 

XIX International scientific conference | www.naukaip.ru 

ʨʦʣʴ ʤʝʪʦʜʘ ð ʚ ʪʦʤ, ʯʪʦ ʦʥ ʜʘʸʪ ʩʪʫʜʝʥʪʫ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ ʤʦʤʝʥʪ ʟʘʪʨʫʜʥʝʥʠʷ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʴ ʥʝʜʦʩʪʫʧʝʥ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

3.4. ʊʧʠʝʙʦʡʞ ʝʡʙʜʦʧʪʫʡʰʞʪʣʡʮ ʥʙʫʞʩʡʙʤʧʛ 
ʏʝʪʚʸʨʪʳʡ ʤʝʪʦʜ ð ʧʨʠʤʝʥʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʚʝ-

ʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʪʝʩʪʦʚ, ʚʦʧʨʦʩʦʚ ʩ ʚʳʙʦʨʦʤ ʦʪʚʝʪʘ, ʟʘʜʘʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʦʪʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ 
ʠ ʤʠʥʠ-ʢʝʡʩʦʚ [3]. ɺ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʦʥ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ ʙʳʩʪʨʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʚʝʨʦʯ-
ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʪʝʤʘʤ, ʯʪʦ ʩʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʫʪʠʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝ-
ʧʦʜʘʚʘʪʝʣʷ. 

ʂ ʵʪʦʤʫ ʤʝʪʦʜʫ ʧʨʠʤʳʢʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʪʫʜʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. ɺ ʢʫʨʩʘʭ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʨʦʞʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʳʭ ʪʝʩʪʦʚ ʢ ʟʘʜʘʥʠʶ 
ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘ ʨʝʰʝʥʠʝ ʩʪʫʜʝʥʪʘ ð ʥʝ ʪʦʣʴʢʦ ʫʢʘʟʘʥʠʷ ʥʘ 
ʦʰʠʙʢʫ, ʥʦ ʠ ʦʙʲʷʩʥʝʥʠʷ ʝʸ ʧʨʠʯʠʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪ ʩʫʱʝ-
ʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ: ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʣʴʥʳʭ ʤʦʜʝʣʝʡ ʟʘʤʝʪʥʘʷ ʜʦʣʷ ʧʦʨʦʞ-
ʜʸʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʦʜʝʨʞʠʪ ʥʝʪʦʯʥʦʩʪʠ ð ʥʝʚʝʨʥʦ ʫʢʘʟʘʥʥʫʶ ʩʪʨʦʢʫ, ʦʰʠʙʦʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʠʣʠ 
ʫʢʘʟʘʥʠʝ ʥʘ ʥʝʩʫʱʝʩʪʚʫʶʱʫʶ ʧʨʦʙʣʝʤʫ [5]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʝʥʝʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʫʜʦʙʥʘ ʜʣʷ ʧʦʜʛʦ-
ʪʦʚʢʠ ʪʠʧʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠ ʯʝʨʥʦʚʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʥʦ ʪʨʝʙʫʝʪ ʵʢʩʧʝʨʪʥʦʡ ʚʝʨʠʬʠʢʘ-
ʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʮʝʥʠʚʘʥʠʠ [3; 5]. ʆʩʦʙʝʥʥʦ ʦʩʪʦʨʦʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʪʨʝ-
ʙʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʚ ʠʪʦʛʦʚʦʤ, ʘ ʥʝ ʬʦʨʤʠʨʫʶʱʝʤ ʦʮʝʥʠʚʘʥʠʠ, ʛʜʝ ʮʝʥʘ ʦʰʠʙʢʠ ʤʦʜʝʣʠ ʜʣʷ 
ʩʪʫʜʝʥʪʘ ʤʘʢʩʠʤʘʣʴʥʘ. 

 
ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʦʙʨʘʟʫʶʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʙʣʘ-
ʛʦʧʨʠʷʪʥʳʭ ʦʙʣʘʩʪʝʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ. ɺʳ-
ʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʘʙʩʪʨʘʢʪʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ, ʥʝʦʜʥʦʨʦʜʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ, ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ 
ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʝʡʩʦʚ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʶʪ ʫʩʪʦʡʯʠʚʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʩʪʨʫʤʝʥʪʝ, ʩʧʦʩʦʙʥʦʤ ʙʳʩʪʨʦ ʧʦʨʦʞʜʘʪʴ ʧʨʠʤʝʨʳ, 
ʟʘʜʘʥʠʷ ʠ ʦʙʲʷʩʥʝʥʠʷ. ʂʫʨʩʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʧʨʘʢʪʠʢʠ 
ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʦʷʚʣʷʶʪ ʵʪʫ ʧʦʪʨʝʙʥʦʩʪʴ ʦʩʦʙʝʥʥʦ ʦʪʯʸʪʣʠʚʦ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-
ʣʝʢʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʛʝʥʝʨʘʮʠʶ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ, ʧʦʜ-
ʜʝʨʞʢʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʩʦʟʜʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʟʘʬʠʢ-
ʩʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʩʮʝʥʘʨʠʠ ʚ ʜʠʩʮʠʧʣʠʥʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ, 
ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʦʩʪʘʸʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʤʦʜʝʣʝʡ ʢ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʥʝʚʝʨʥʳʤ ʨʝ-
ʟʫʣʴʪʘʪʘʤ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʢʚʦʟʥʳʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʪʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ 
ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ. 

ʅʘʠʙʦʣʴʰʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʘʸʪ ʚ ʧʦʜʛʦʪʦʚʢʝ 
ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʝ ð ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʫʯʥʘʷ 
ʧʦʜʛʦʪʦʚʢʘ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʘ, ʘ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʘ [3; 8]. ɺʤʝʩʪʝ ʩ 
ʪʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʘʤʠʤ ʧʦ ʩʝʙʝ, ʘ ʤʝʪʦʜʠʢʦʡ ʝʛʦ ʚʢʣʶʯʝʥʠʷ: ʧʝʜʘʛʦ-
ʛʠʯʝʩʢʘʷ ʮʝʣʴ ʥʘ ʚʭʦʜʝ ʠ ʵʢʩʧʝʨʪʥʘʷ ʧʨʦʚʝʨʢʘ ʩ ʘʜʘʧʪʘʮʠʝʡ ʥʘ ʚʳʭʦʜʝ ʦʙʨʘʟʫʶʪ ʨʘʤʢʫ, ʙʝʟ ʢʦʪʦʨʦʡ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʨʠʩʢʘʤʠ ʜʣʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ [1; 9]. 

ʆʙʱʠʡ ʚʳʚʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʝ ʟʘʤʝʥʷʝʪ ʧʨʝʧʦʜʘʚʘ-
ʪʝʣʷ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʝʛʦ ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʦʥ 
ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʝʥ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ: 
ʠʥʩʪʨʫʤʝʥʪ ʙʝʨʸʪ ʥʘ ʩʝʙʷ ʪʨʫʜʦʸʤʢʦʝ ʧʦʨʦʞʜʝʥʠʝ ʠ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʪʦʛʜʘ ʢʘʢ ʧʦʩʪʘ-
ʥʦʚʢʘ ʟʘʜʘʯ, ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʦʩʪʘʶʪʩʷ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ɼʘʣʴʥʝʡʰʠʤʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʪʨʘʩʣʝʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘ-
ʧʨʦʩʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʨʩʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʪʦʢʦʣʦʚ ʵʢʩʧʝʨʪʥʦʡ ʧʨʦ-
ʚʝʨʢʠ ʧʦʨʦʞʜʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʵʤʧʠʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 
ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 
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ПОВЫШЕНИЕ ЭНЕРГОЭФФЕКТИВНОСТИ 
ТЕПЛОИСПОЛЬЗУЮЩИХ УСТАНОВОК: АНАЛИЗ 
МЕТОДОВ И ТЕХНИЧЕСКИХ РЕШЕНИЙ 

Криуля Андрей Олегович 
ʘʩʧʠʨʘʥʪ 

 ʌɻɹʆʋ ɺʆ çʈɻʋ ʠʤ. ɸ. ʅ. ʂʦʩrʛʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʶʨʠʥ ʄʠʭʘʠʣ ʇʘʚʣʦʚʠʯ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʈɻʋ ʠʤ. ɸ. ʅ. ʂʦʩʳʛʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʩ-
ʧʦʣʴʟʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ (ʊʀʋ) ï ʦʪ ʢʦʪʣʦʚ ʠ ʧʝʯʝʡ ʜʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʠ ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨ. ʇʨʦʚʝʜʝʥ 
ʘʥʘʣʠʟ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʚ ʪʠʧʦʚʳʭ ʊʀʋ, ʚʳʜʝʣʝʥʳ ʪʨʠ ʢʣʶʯʝʚʳʭ ʧʦʜʭʦʜʘ: ʦʧʪʠʤʠʟʘʮʠʷ ʛʦʨʝʥʠʷ, ʫʛʣʫʙ-
ʣʝʥʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʪʝʧʣʦʪʳ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʝʨʛʝʪʠʯʝʩʢʦ-
ʛʦ ʘʥʘʣʠʟʘ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʩ ʦʨʝʙʨʝʥʥʳʤʠ ʪʨʫ-
ʙʘʤʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ 8ï12% ʙʝʟ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʉʜʝʣʘʥ 
ʚʳʚʦʜ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʧʣʦʠʩʧʦʣʴʟʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ, ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ, ʫʭʦʜʷ-
ʱʠʝ ʛʘʟʳ, ʵʢʩʝʨʛʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʨʝʢʫʧʝʨʘʮʠʷ. 
 

IMPROVING THE ENERGY EFFICIENCY OF HEAT-USE UNITS: ANALYSIS OF METHODS AND 
TECHNICAL SOLUTIONS 

 
Kriulia Andrei Olegovich  

 
Scientific adviser: Tyurin Mikhail Pavlovich  

 
Abstract: This paper examines the main areas of improving the energy efficiency of heat-use units ï from 
boilers and furnaces to heat exchangers and drying chambers. An analysis of heat losses in typical heat-use 
units is conducted, highlighting three key approaches: combustion optimization, enhanced utilization of the 
sensible heat of exhaust gases, and the implementation of automated control systems. A methodology for as-
sessing energy-saving potential based on exergy analysis is proposed. Calculation results for a recuperative 
heat exchanger with finned tubes are presented, demonstrating a reduction in fuel consumption of 8ï12% 
without loss of performance. A conclusion is drawn regarding the priority of low-temperature heat recovery and 
the use of secondary energy resources. 
Keywords: energy efficiency, heat recovery unit, heat recovery, exhaust gases, exergy, automation, recupera-
tion. 
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1. ɺʚʝʜʝʥʠʝ 
ʊʝʧʣʦʠʩʧʦʣʴʟʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʵʥʝʨʛʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ (ʤʝʪʘʣʣʫʨʛʠʷ, ʭʠ-

ʤʠʷ, ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ, ʩʪʨʦʡʠʥʜʫʩʪʨʠʷ). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʕɸ, ʜʦʣʷ ʊʀʋ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʤʳʰʣʝʥʥʦ-
ʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 35ï50% ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʴʥʳʡ ʂʇɼ ʤʥʦʛʠʭ ʫʩʪʘʥʦʚʦʢ 
(ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ, ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ, ʩʫʰʠʣ) ʥʝ ʧʨʝʚʳʰʘʝʪ 55ï65%, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʢʦʥʩʪʨʫʢ-
ʪʠʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʪʘʢ ʠ ʨʝʞʠʤʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 
ʎʝʣʴ ʨʘʙʦʪʳ: ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʀʋ ʠ ʦʮʝʥʢʘ ʠʭ ʪʝʭʥʠ-

ʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʪʠʧʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. 
 
 2. ʇʨʠʯʠʥʳ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʩʧʦʣʴʟʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ 
ɸʥʘʣʠʟ ʪʝʧʣʦʚʳʭ ʙʘʣʘʥʩʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʪʝʨʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ: 
- ʪʝʧʣʦʪʫ ʫʭʦʜʷʱʠʭ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ (ʦʪ 20 ʜʦ 40%); 
- ʥʘʨʫʞʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʦʛʨʘʞʜʝʥʠʡ (3ï8%); 
- ʧʦʪʝʨʠ ʦʪ ʭʠʤʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʝʧʦʣʥʦʪʳ ʛʦʨʝʥʠʷ (1ï5%); 
- ʧʦʪʝʨʠ ʩ ʧʨʦʜʫʚʢʦʡ, ʢʦʥʜʝʥʩʘʪʦʤ, ʰʣʘʢʘʤʠ (2ï6%). 
 
ʅʘʠʙʦʣʴʰʠʡ ʨʝʟʝʨʚ (ʜʦ 60% ʩʫʤʤʘʨʥʳʭ ʧʦʪʝʨʴ) ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʙʲ-

ʝʤʘ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. 
 
 3. ʄʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
 3.1. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ 
- ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ Ŭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʠʩʣʦʨʦʜʥʳʭ ʜʘʪʯʠʢʦʚ (ɚ-

ʟʦʥʜʦʚ). 
- ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ (ʨʝʢʫʧʝʨʘʮʠʷ, ʨʝʛʝʥʝʨʘʮʠʷ). ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 20Áʉ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 1.5ï2%. 
- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʛʘʱʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʦʤ ʜʫʪʴʷ. 
 
 3.2. ɻʣʫʙʦʢʘʷ ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ 
- ʋʩʪʘʥʦʚʢʘ ʢʦʥʪʘʢʪʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ (ʵʢʦʥʦʤʘʡʟʝʨʳ, ʛʘʟʦʚʦʟʜʫʰʥʳʝ ʨʝʢʫ-

ʧʝʨʘʪʦʨʳ). 
- ʇʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʜʣʷ ʧʦʜʲʝʤʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʙʨʦʩ-

ʥʳʭ ʛʘʟʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ 40ï70Áʉ). 
- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʮʠʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠʟ ʛʘʟʦʚ ï ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʂʇɼ ʜʦ 8ï10%. 
 
 3.3. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ 
- ɸʉʋ ʊʇ ʩ ʧʨʦʛʥʦʟʠʨʫʶʱʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ (MPC). 
- ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʤʧʫʣʴʩʥʘʷ ʦʯʠʩʪʢʘ. 
- ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʧʦ ʤʠʥʠʤʫʤʫ ʵʢʩʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. 
 
 4. ʊʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ (ʧʨʠʤʝʨ) 
ʈʘʩʩʤʦʪʨʠʤ ʛʘʟʦʪʨʫʙʥʳʡ ʢʦʪʝʣ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 10 ʄɺʪ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ï 180Áʉ, ʂʇɼ (ʙʨʫʪʪʦ) ï 82%. ɺʳʭʦʜʥʳʝ ʧʦʪʝʨʠ qϜ = 
15%. 

ʄʝʨʦʧʨʠʷʪʠʝ: ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʭʚʦʩʪʦʚʦʡ ʦʨʝʙʨʝʥʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʪʠʧʘ çʛʘʟ-ʚʦʜʘè ʜʣʷ ʧʦʜʦ-
ʛʨʝʚʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʩ 50Áʉ ʜʦ 70Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ 95Áʉ. ʂʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ ʥʝ ʧʨʦ-
ʠʩʭʦʜʠʪ (ʩʫʭʦʡ ʨʝʞʠʤ). 
 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʠ: 
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ʋʙʚʤʡʯʙ 1 
ʁʪʮʧʝʦʴʞ ʝʙʦʦʴʞ (ʨʩʡʦʸʫʴʞ ʝʤʸ ʩʙʪʰʞʫʙ) 

ʇʘʨʘʤʝʪʨ ʆʙʦʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ 

ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʣʘ (ʧʦʣʝʟʥʘʷ) QʧʦʣQʧʦʣ 10 ʄɺʪ (10 000 ʢɺʪ) 

ʊʦʧʣʠʚʦ ð 
ʇʨʠʨʦʜʥʳʡ ʛʘʟ (ʤʝʪʘʥ 

CHϞ) 
ʅʠʟʰʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʛʘʟʘ QʥʨQʥʨ 35 000 ʢɼʞ/ʤį (35 ʄɼʞ/ʤį) 

ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʭ1 ʫʭ1 180 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʭ2 ʫʭ2 95 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ tʚ 25 ÁC 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʟʘ ʢʦʪʣʦʤ Ŭʫʭ 1.4 

ʆʙʲʝʤ ʩʫʭʠʭ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ (ʥʘ 1 ʤį ʛʘʟʘ, ʧʨʠ Ŭ=1) Vʛ0 8.54 ʤį/ʤį 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ Vʚ0 9.52 ʤį/ʤį 

ʎʝʥʘ ʛʘʟʘ (ʙʝʟ ʅɼʉ) ʎ 
6000 ʨʫʙ./1000 ʤį = 6 
ʨʫʙ./ʤį 

ɻʦʜʦʚʦʝ ʯʠʩʣʦ ʯʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ h 7000 ʯ/ʛʦʜ 

ʂʇɼ ʢʦʪʣʘ ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʙʨʫʪʪʦ) ɖʙʨ1 82% = 0.82 

ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ (ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʤʦʥʪʘʞ, ʘʚʪʦʤʘ-
ʪʠʢʘ) 

ʀʥʚ 4 500 000 ʨʫʙ. 

 
 
ʑʙʜ 1. ʇʨʩʞʝʞʤʞʦʡʞ ʩʙʪʮʧʝʙ ʫʧʨʤʡʛʙ ʝʧ ʡ ʨʧʪʤʞ ʥʧʝʞʩʦʡʠʙʯʡʡ 
 
ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʩ 180 ʜʦ 95Áʉ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʩ ʫʭʦ-

ʜʷʱʠʤʠ ʛʘʟʘʤʠ (ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ Ŭ) ʧʨʠʙʣʠʞʝʥʥʦ ʨʘʚʥʦ: 

Ўή ή Ͻ
ЎὝ

Ὕ̄́̈ Ὕ̃̏̈̅
 

 
ɺ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʪ: 
 

ɿὄ
Ўή

ʂ Ўή

πȟπτ

πȟψς
τȟωϷ 

 
ʉ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʪʷʛʦʜʫʪʴʝʚʳʝ ʤʘʰʠʥʳ ʯʠʩʪʘʷ ʵʢʦʥʦʤʠʷ ʛʘʟʘ ï 4,3ï4,5%. 
 
ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʮʝʥʝ ʛʘʟʘ 6000 ʨʫʙ./ʪʳʩ. ʤį ʠ ʛʦʜʦʚʦʤ ʯʠʩʣʝ ʯʘʩʦʚ ʨʘʙʦʪʳ 7000 ʩʦ-

ʩʪʘʚʠʪ ʦʢʦʣʦ 2,8 ʤʣʥ ʨʫʙ./ʛʦʜ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ï 1,6 ʛʦʜʘ. 
 
5. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
 
ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʂʇɼ 90ï94% (ʧʦ ʥʠʟʰʝʡ ʪʝʧʣʦʪʝ ʩʛʦʨʘʥʠʷ). ʅʘʠʙʦ-

ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ: 
- ʨʝʢʫʧʝʨʘʮʠʷ ʛʘʟʦʚ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʜʫʪʴʝʚʦʛʦ ʚʦʟʜʫʭʘ; 
- ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʚ ʢʦʥʮʝ ʪʨʘʢʪʘ; 
- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ Ŭ. 
 
ʆʛʨʘʥʠʯʝʥʠʷ: ʢʦʨʨʦʟʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ (ʪʨʝʙʫʶʪʩʷ ʢʠʩʣʦʪʦ-

ʩʪʦʡʢʠʝ ʤʘʪʝʨʠʘʣʳ ï ʧʦʣʠʧʨʦʧʠʣʝʥ, ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ 12ʍ18ʅ10ʊ), ʫʚʝʣʠʯʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 
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6. ɿʘʢʣʶʯʝʥʠʝ 
1. ʆʩʥʦʚʥʦʡ ʨʝʟʝʨʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʪʝʧʣʦʠʩʧʦʣʴʟʫʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ ï ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʜʦ 70ï90Áʉ. 
2. ʂʦʤʙʠʥʘʮʠʷ ʛʘʟʦʧʣʦʪʥʦʛʦ ʨʝʢʫʧʝʨʘʪʦʨʘ ʠ ʘʚʪʦʤʘʪʠʢʠ ʧʦ ʢʠʩʣʦʨʦʜʫ ʜʘʝʪ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ 8ï

12%. 
3. ʂʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʨʦʩʪ ʂʇɼ ʜʦ 12%, ʥʦ ʪʨʝʙʫʶʪ ʟʘʱʠʪʳ ʦʪ ʩʝʨ-

ʥʦʢʠʩʣʦʪʥʦʡ ʢʦʨʨʦʟʠʠ. 
4. ʕʢʩʝʨʛʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʚʳʷʚʠʪʴ ʫʟʣʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʝʦʙʨʘʪʠʤʦʩʪʴʶ. 
 
ʇʝʨʩʧʝʢʪʠʚʳ: ʨʘʟʨʘʙʦʪʢʘ ʘʜʘʧʪʠʚʥʳʭ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʊʀʋ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʋʪʠʣʠʟʘʮʠʷ ʪʝʧʣʘ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ - ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤ-

ʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ / ɼ. ɻ. ɿʘʢʠʨʦʚ, ʀ. ʍ. ʅʝʭʦʨʦʰʠʡ, ɸ. ʅ. ʄʘʣʘʭʦʚ, ɺ. ɺ. ɹʫʨʢʦʚ // ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ. ï 
2001. ï ̄  5. ï ʉ. 73-74. ï EDN WXLQCP. 

2. Directive 2012/27/EU of the European Parliament on energy efficiency. 
 

É ʄ.ʇ. ʊʶʨʠʥ, ɸ.ʆ. ʂʨʠʫʣʷ, 2026 
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РАСЧЁТ УДЕРЖИВАЮЩЕГО УСИЛИЯ 
ЗАХВАТНОГО МОДУЛЯ МОБИЛЬНОГО РОБОТА 
С РЕЕЧНО-ПАРАЛЛЕЛЬНЫМ МЕХАНИЗМОМ 

Павловский Тимофей Евгеньевич, 
Шабаев Иван Олегович 

ʫʯʘʱʠʝʩʷ 
ʋʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢè 

ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 
 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ʆʯʝʨʝʪʥʠʡ ɸʣʝʢʩʝʡ ʄʘʢʩʠʤʦʚʠʯ 
ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 
ʋʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢè 

ʇʨʦʭʦʨʦʚʠʯ ʉʝʨʛʝʡ ʉʝʨʛʝʝʚʠʯ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè ʌʀʊʈ 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʭʚʘʪʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ 
ʨʦʙʦʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʯʝʙʥʳʭ ʧʘʣʣʝʪ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʟʘʭʚʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʙʨʘʥ ʨʝʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʩ ʦʜʥʠʤ 
ʩʝʨʚʦʧʨʠʚʦʜʦʤ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ. ɺʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʫʩʠʣʠʷ, ʧʦʜ-
ʪʚʝʨʞʜʘʶʱʠʡ, ʯʪʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʝʨʚʦʧʨʠʚʦʜʘ MultiȤMode Smart Servo ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 
ʥʘʜʸʞʥʦʛʦ ʟʘʭʚʘʪʘ ʧʘʣʣʝʪʳ ʤʘʩʩʦʡ 60 ʛ ʩ ʫʯʸʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʜʚʫʢʨʘʪʥʦʛʦ ʟʘʧʘʩʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʘʭʚʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʨʝʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, 
ʫʜʝʨʞʠʚʘʶʱʝʝ ʫʩʠʣʠʝ, ʩʝʨʚʦʧʨʠʚʦʜ, ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʨʘʩʯʸʪ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʢʦʵʬʬʠʮʠʝʥʪ 
ʪʨʝʥʠʷ. 
 
CALCULATION OF THE HOLDING FORCE OF THE GRIPPER MODULE OF A MOBILE ROBOT WITH A 

RACK-AND-RAIL MECHANISM 
 

Shabayev Ivan Olegovich, 
Pavlovsky Timofey Evgenievich 

 
Scientific advisers: Ocheretniy Aleksey Maksimovich, 

Prokhorovich Sergey Sergeevich 
 

Abstract: This paper presents the design results of a gripper module for a mobile robot designed to transport 
training pallets. An analysis of existing industrial grippers led to the selection of a rack-and-pinion mechanism 
with a single servo drive. A kinematic diagram was developed. A holding force calculation confirmed that the 
nominal torque of the Multi-Mode Smart Servo drive is sufficient to reliably grip a 60-g pallet, taking into ac-
count dynamic loads and a double safety margin. 
Key words: gripping device, kinematic diagram, rack-and-pinion mechanism, holding force, servo drive, mo-
bile robot, calculation, kinematic diagram, friction coefficient. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʣʦ-
ʛʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʟʘʭʚʘʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ [1,2]. ʆʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʥʘʜʸʞʥʦʝ ʫʜʝʨʞʘʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ, ʦʙʣʘʜʘʪʴ ʧʨʦʩʪʦʡ ʢʠʥʝʤʘʪʠʢʦʡ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩ-
ʣʦʤ ʧʨʠʚʦʜʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʩʪʦʠʤʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘ-
ʭʚʘʪʥʳʡ ʤʦʜʫʣʴ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʙʘʟʝ ʥʘʙʦʨʘ Studica Robotics 70302, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 
ʜʣʷ ʟʘʭʚʘʪʘ ʠ ʧʝʨʝʥʦʩʘ ʫʯʝʙʥʳʭ ʧʘʣʣʝʪ ʤʘʩʩʦʡ ʜʦ 60 ʛ [3]. ʎʝʣʴ ʩʪʘʪʴʠï ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʢʦʥʩʪʨʫʢ-
ʪʠʚʥʦʡ ʩʭʝʤʳ ʠ ʧʨʦʚʝʨʠʪʴ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʫʩʠʣʠʷ ʚʳʙʨʘʥʥʦʛʦ ʧʨʠʚʦʜʘ ʜʣʷ ʥʘʜʸʞʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʧʘʣ-
ʣʝʪʳ ʚ ʩʪʘʪʠʢʝ ʠ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ-ʧʝʨʝʚʦʟʯʠʢʘ ʧʘʣʣʝʪ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʦʧʳʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʧʘʣʣʝʪʘʡʟʝʨʦʚ ʠ ʛʨʝʡʬʝʨʦʚ. ɺ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʨʦʙʘʤʠ, ʤʝʰʢʘʤʠ ʠ ʧʦʜʜʦʥʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ ʟʘ-
ʭʚʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ: ʛʨʝʙʸʥʯʘʪʳʝ ʛʨʝʡʬʝʨʳ, ʚʠʣʦʯʥʳʝ ʠ ʧʦʣʦʯʥʳʝ ʛʨʝʡʬʝʨʳ [4]. 

ɻʨʝʙʸʥʯʘʪʳʝ ʛʨʝʡʬʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʥʦʛʦʪʦʯʝʯʥʳʡ ʦʭʚʘʪ ʫʧʘʢʦʚʦʢ ʩʥʠʟʫ ʠ ʩ ʙʦʢʦʚ ʠ ʧʨʠʤʝʥʷ-
ʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʘʣʣʝʪʘʡʟʝʨʘʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ [5]. ʇʨʠʥʮʠʧ ʟʘʭʚʘʪʘ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ 
ʩʭʦʞʜʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʟʘʠʤʩʪʚʫʝʪʩʷ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ɺʠʣʦʯʥʳʝ ʠ ʧʦʣʦʯʥʳʝ ʛʨʝʡʬʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʤʝʰʘʥʥʦʡ ʧʘʣʣʝʪʠʟʘʮʠʠ ʠ ʦʩʥʘʱʘʶʪʩʷ ʨʝ-
ʛʫʣʠʨʫʝʤʳʤʠ ʚʠʣʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʫʧʘʢʦʚʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʆʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢ-
ʪʠʚʥʳʡ ʧʨʠʥʮʠʧ ï ʟʘʚʝʜʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʠʣʦʢ ʚ ʟʘʟʦʨ ʧʦʜ ʛʨʫʟʦʤ. 

ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙʣ. 1) ʚʳʙʨʘʥ ʨʝʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʟʘʭʚʘʪ ʩ ʜʚʫʤʷ ʧʘʣʴ-
ʮʘʤʠ, ʧʨʠʚʦʜʠʤʳʤʠ ʦʜʥʠʤ ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʯʝʨʝʟ ʰʝʩʪʝʨʥʶ ʠ ʟʫʙʯʘʪʳʝ ʨʝʡʢʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʤʘʣʫʶ ʤʘʩʩʫ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʨʩʧʥʴʱʤʞʦʦʴʮ ʠʙʮʛʙʫʦʴʮ ʬʪʫʩʧʢʪʫʛ 

ʃʤʙʪʪ ʜʩʞʢʭʞʩʙ ʈʩʞʡʥʬʲʞʪʫʛʙ ʆʞʝʧʪʫʙʫʣʡ ʈʩʡʥʞʦʡʥʧʪʫʵ 
ɻʨʝʙʸʥʯʘʪʳʡ ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʦ 

ʪʠʧʦʨʘʟʤʝʨʘʤ, ʥʘʜʸʞ-
ʥʦʩʪʴ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ 
ʟʘʭʚʘʪʘ, ʪʦʯʥʦʩʪʴ 
ʫʢʣʘʜʢʠ ʢʦʨʦʙʦʚ 

ɹʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ, 
ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʘʩʩʘ, 
ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, 
ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦʱʥʦʤ 
ʤʘʥʠʧʫʣʷʪʦʨʝ 

ʇʨʠʥʮʠʧ ʥʠʞʥʝʛʦ 
ʟʘʭʚʘʪʘ - ʟʘʠʤʩʪʚʦ-
ʚʘʪʴ 

ɺʠʣʦʯʥʳʡ/ʧʦʣʦʯʥʳʡ ʈʘʙʦʪʘ ʩʦ ʩʤʝʰʘʥʥʳʤʠ 
ʧʘʣʣʝʪʘʤʠ, ʙʝʨʝʞʥʦʝ 
ʦʙʨʘʱʝʥʠʝ ʩ ʛʨʫʟʦʤ, 
ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ 

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʪʦʯʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠ-
ʨʦʚʘʥʠʷ, ʟʥʘʯʠʪʝʣʴ-
ʥʘʷ ʤʘʩʩʘ, ʩʣʦʞʥʘʷ 
ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʢʠ 

ʇʨʠʥʮʠʧ ʩʠʤʤʝʪʨʠʯ-
ʥʦʛʦ ʟʘʭʚʘʪʘ ʚʠʣʢʘ-
ʤʠ - ʟʘʠʤʩʪʚʦʚʘʪʴ 

 
 

 
ʉʡʪ. 1. ʇʚʲʡʢ ʛʡʝ ʠʙʮʛʙʫʦʧʜʧ ʥʧʝʬʤʸ ʥʧʚʡʤʵʦʧʜʧ ʩʧʚʧʫʙ 
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ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʟʘʭʚʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʨʝʝʯʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʠ-
ʚʦʜʥʦʡ ʰʝʩʪʝʨʥʸʡ (ʨʠʩ. 1) [6]. ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʘʣʘ ʩʝʨʚʦʧʨʠʚʦʜʘ MultiȤMode Smart Servo (ʘʨ-
ʪʠʢʫʣ 75002) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʠʤʤʝʪʨʠʯʥʦʝ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʫʭ ʨʝʝʢ, ʟʘʢʨʝʧʣʸʥʥʳʭ ʥʘ ʧʘʣɹ-
ʮʘʭ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢʘʷ ʢʠʥʝʤʘʪʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʭʦʞʜʝ-
ʥʠʝ ʠ ʨʘʩʭʦʞʜʝʥʠʝ ʧʘʣʴʮʝʚ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʧʘʣʣʝʪʳ ʧʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ. 

ʅʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʪ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ï ʩʝʨʚʦʧʨʠʚʦʜʘ ï ʢ ʜʚʫʤ ʟʘʭʚʘʪʥʳʤ 
ʧʘʣʴʮʘʤ (ʨʠʩ. 2). ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʩʙʦʢʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦ-
ʞʝʥʠʝ ʚʩʝʭ ʟʚʝʥʴʝʚ ʠ ʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʅʫʤʝʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʦʪʨʘʞʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʨʘʙʦʯʠʤ ʦʨʛʘʥʘʤ. 

 

 
ʉʡʪ. 2. ʃʡʦʞʥʙʫʡʰʞʪʣʙʸ ʪʮʞʥʙ ʠʙʮʛʙʫʦʧʜʧ ʥʧʝʬʤʸ ʪ ʬʣʙʠʙʦʡʞʥ ʠʛʞʦʵʞʛ 

 
ʉʭʝʤʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʝ ʟʚʝʥʴʷ: 

1 ï ʚʳʭʦʜʥʦʡ ʚʘʣ ʩʝʨʚʦʧʨʠʚʦʜʘ MultiȤMode Smart Servo; 
2 ï ʧʝʨʝʭʦʜʥʘʷ ʤʫʬʪʘ Servo Horn 25T, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʚʘʣʫ ʩʝʨʚʦʧʨʠʚʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʦʝʜʠʥʝʥʠʝ ʚʘʣʘ ʩ ʚʝʜʫʱʝʡ ʰʝʩʪʝʨʥʝʡ; 
3 ï ʚʝʜʫʱʘʷ ʰʝʩʪʝʨʥʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʚʨʘʱʝʥʠʝ ʦʪ ʩʝʨʚʦʧʨʠʚʦʜʘ ʯʝʨʝʟ ʤʫʬʪʫ ʠ ʧʨʝʦʙʨʘʟʫʝʪ 

ʝʛʦ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʝʢ; 
4 ï ʧʨʘʚʳʡ ʟʘʭʚʘʪʥʳʡ ʧʘʣʝʮ ʩ ʚʳʧʦʣʥʝʥʥʦʡ ʟʘʦʜʥʦ ʩ ʥʠʤ ʚʝʨʭʥʝʡ ʟʫʙʯʘʪʦʡ ʨʝʡʢʦʡ, ʢʦʪʦʨʘʷ ʚʭʦ-

ʜʠʪ ʚ ʟʘʮʝʧʣʝʥʠʝ ʩ ʰʝʩʪʝʨʥʸʡ ʩʚʝʨʭʫ; 
5 ï ʣʝʚʳʡ ʟʘʭʚʘʪʥʳʡ ʧʘʣʝʮ ʩ ʥʠʞʥʝʡ ʟʫʙʯʘʪʦʡ ʨʝʡʢʦʡ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʟʘʮʝʧʣʝʥʠʝ ʩ ʰʝʩʪʝʨʥʸʡ 

ʩʥʠʟʫ; 
6 ï ʜʚʘ ʥʝʧʦʜʚʠʞʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʧʨʫʪʢʘ, ʧʨʦʧʫʱʝʥʥʳʭ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʧʘʣʴʮʘʭ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʭʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʰʝʩʪʝʨʥʠ (3) ʝʸ ʟʫʙʴʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʝʨʭʥʶʶ ʨʝʡʢʫ ʧʨʘʚʦʛʦ ʧʘʣʴʮʘ (4) ʠ ʥʘ ʥʠʞʥʶʶ ʨʝʡʢʫ ʣʝʚʦʛʦ ʧʘʣʴʮʘ (5). 
ʇʦʩʢʦʣʴʢʫ ʨʝʡʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʰʝʩʪʝʨʥʠ, ʠʭ ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʧʨʘʚʣʝ-
ʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ: ʧʨʠ ʚʨʘʱʝʥʠʠ ʰʝʩʪʝʨʥʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʧʘʣʴʮʳ ʩʠʥʭʨʦʥʥʦ ʨʘʩʭʦʜʷʪ-
ʩʷ, ʧʨʠ ʚʨʘʱʝʥʠʠ ʚ ʦʙʨʘʪʥʫʶ ï ʩʭʦʜʷʪʩʷ ʢ ʮʝʥʪʨʫ, ʦʩʫʱʝʩʪʚʣʷʷ ʟʘʭʚʘʪ ʧʘʣʣʝʪʳ. 

 ʅʘʧʨʘʚʣʷʶʱʠʝ ʧʨʫʪʢʠ (6) ʟʘʜʘʶʪ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʧʘʣʴʮʝʚ ï ʩʪʨʦ-
ʛʦ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ ʟʘʭʚʘʪʘ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʢʦʩʳ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʸʞʥʦʝ ʫʜʝʨʞʘʥʠʝ ʛʨʫʟʘ 
ʧʨʠ ʣʶʙʳʭ ʨʘʙʦʯʠʭ ʭʦʜʘʭ. ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʝʜʠʥʳʡ ʧʨʠʚʦʜ ʜʝʣʘʶʪ ʩʭʝʤʫ ʧʨʦʩʪʦʡ ʠ ʪʝʭ-
ʥʦʣʦʛʠʯʥʦʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʦʤʧʘʢʪʥʳʭ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʮʝʧʴ ʚʢʣʶʯʘʝʪ: ʚʳʭʦʜʥʦʡ ʚʘʣ ʩʝʨʚʦʧʨʠʚʦʜʘ (ʫʛʣʦʚʦʡ ʭʦʜ Ñ150Á, ʪʦʯʥʦʩʪʴ 
Ñ0,5Á); Servo Horn 25T; ʧʨʠʚʦʜʥʫʶ 32Ȥʟʫʙʫʶ ʰʝʩʪʝʨʥʶ (ʤʦʜʫʣʴ 0,8, ʜʝʣʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ d_h  = 25,6 

ʤʤ); ʜʚʝ ʟʫʙʯʘʪʳʝ ʨʝʡʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʦʜʥʦ ʩ ʧʘʣʴʮʘʤʠ ʠʟ PLAȤʧʣʘʩʪʠʢʘ ʤʝʪʦʜʦʤ 3DȤʧʝʯʘʪʠ; ʠ ʜʚʝ 
ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʷʶʱʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʙʝʟ ʧʝʨʝʢʦʩʘ. ʈʝʡʢʠ ʩʤʝʱʝʥʳ ʧʦ 
ʚʳʩʦʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʠʤ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʦʜʥʦʡ h ʝʩʪʝʨʥʸʡ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ. 

ʃʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʢʘʞʜʦʛʦ ʧʘʣʴʮʘ xʧ ʩʚʷʟʘʥʦ ʩ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʚʘʣʘ ű_s ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘ-
ʯʝʥʠʷ ʙʝʟ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ: 
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xʧ = rh  Ŀ űs = (dh  / 2) Ŀ űs,   (1) 
ʛʜʝ r hï ʜʝʣʠʪʝʣʴʥʳʡ ʨʘʜʠʫʩ ʰʝʩʪʝʨʥʠ (12,8 ʤʤ). ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʛʣʝ űmax = Ñ150Á (= Ñ2,618 

ʨʘʜ) ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʭʦʜ ʧʘʣʴʮʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 33,5 ʤʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʙʦʯʝʛʦ ʭʦʜʘ 10ï15 ʤʤ. 
ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʝʡ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʡ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʩʝʨʚʦʧʨʠʚʦʜʘ ʚʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʧʦ ʩʣʝʜʫʶʱʝʡ 
ʤʝʪʦʜʠʢʝ: ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʷʛʦʚʘʷ ʩʠʣʘ ʥʘ ʨʝʡʢʝ, ʟʘʪʝʤ ʪʨʝʙʫʝʤʘʷ ʩʠʣʘ ʧʨʠʞʠʤʘ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʧʘʣʣʝ-
ʪʳ ʩ ʫʯʸʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ[7]. 

ʊʷʛʦʚʘʷ ʩʠʣʘ ʥʘ ʨʝʡʢʝ (ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ ʧʨʠʞʠʤʘ ʦʜʥʦʛʦ ʧʘʣʴʮʘ): 
Fʨ = Ms / rh  = 0,147 ʅĿʤ / (0,0128 ʤ) = 11,5 ʅ.   (2) 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʣʘ ʪʷʞʝʩʪʠ ʧʘʣʣʝʪʳ ʩ ʫʯʸʪʦʤ ʜʠʥʘʤʠʢʠ: 
Gʧ = mʧ Ŀ g Ŀ kʜʠʥ = 0,060 ʢʛ Ŀ 9,81 ʤ/ʩĮ Ŀ 1,5 = 0,88 ʅ.   (3) 

ʊʨʝʙʫʝʤʘʷ ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ ʧʨʠʞʠʤʘ ʢʘʞʜʦʛʦ ʧʘʣʴʮʘ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʧʘʣʣʝʪʳ: 
F_ʪʨ = G_ʧ Ŀ k_ʟ / (2 Ŀ ɛ) = 0,88 Ŀ 2,0 / (2 Ŀ 0,25) = 3,53 ʅ.   (4) 

ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ: F_ʨ Ó F_ʪʨ Ÿ 11,5 ʅ Ó 3,53 ʅ ï ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ. 
ʌʘʢʪʠʯʝʩʢʠʡ ʟʘʧʘʩ ʧʦ ʫʩʠʣʠʶ ʩʦʩʪʘʚʣʷʝʪ 11,5/3,53 å 3,3 (ʙʝʟ ʫʯʸʪʘ ʟʘʣʦʞʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 2,0 ʦʙ-
ʱʠʡ ʟʘʧʘʩ ʜʦʩʪʠʛʘʝʪ 7,8). ʉʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʋʙʚʤʡʯʙ 2 

ʊʛʧʝʦʴʞ ʩʞʠʬʤʵʫʙʫʴ ʩʙʪʰʹʫʙ ʬʝʞʩʟʡʛʙʷʲʞʜʧ ʬʪʡʤʡʸ ʠʙʮʛʙʫʙ 
ʈʙʩʙʥʞʫʩ ʇʚʧʠʦʙʰʞʦʡʞ ʀʦʙʰʞʦʡʞ ɾʝʡʦʡʯʙ 

ʅʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʝʨʚʦʧʨʠʚʦʜʘ 75002 Ms 0,147 ʅĿʤ 
ɼʝʣʠʪʝʣʴʥʳʡ ʨʘʜʠʫʩ ʧʨʠʚʦʜʥʦʡ ʰʝʩʪʝʨʥʠ rh  0,0128 ʤ 
ʊʷʛʦʚʘʷ ʩʠʣʘ ʥʘ ʨʝʡʢʝ (ʬʘʢʪʠʯʝʩʢʘʷ) Fʨ 11,5 ʅ 

ʄʘʩʩʘ ʫʯʝʙʥʦʡ ʧʘʣʣʝʪʳ mʧ 0,060 ʢʛ 
ʉʠʣʘ ʪʷʞʝʩʪʠ ʩ ʫʯʸʪʦʤ ʜʠʥʘʤʠʢʠ Gʧ 0,88 ʅ 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ PLA ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ɀ 0,25 - 
ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ kʜʠʥ 1,5 - 
ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʦ ʫʩʠʣʠʶ kʟ 2,0 - 

ʊʨʝʙʫʝʤʘʷ ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ ʧʨʠʞʠʤʘ Fn_ʪʨʝʙ 3,53 ʅ 
ɿʘʧʘʩ ʧʦ ʫʩʠʣʠʶ (Fʨ / Fn,ʪʨʝʙ) - 3,3 - 

ɺʳʚʦʜ 
- 

Fʨ Ó Fn_ʪʨʝʙ (ʫʩʣʦ-
ʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ) 

- 

 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʫʜʝʨʞʘʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜ ʧʦʪʨʝʙʣʷʝʪ ʪʦʢ ʥʝ ʙʦʣʝʝ 200 

ʤɸ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʧʣʦʚʳʜʝʣʝʥʠʶ ʦʢʦʣʦ 1 ɺʪ ʠ ʥʝ ʚʳʟʳʚʘʝʪ ʧʝʨʝʛʨʝʚʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. 
ʈʘʩʯʸʪ ʚʳʧʦʣʥʝʥ ʩ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʦʮʝʥʢʘʤʠ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʞʝ ʧʨʠ ʦʪʢʣʦʥʝ-
ʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʯʸʪ ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʫʩʠʣʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʩʝʨʚʦʧʨʠʚʦʜʘ MultiȤMode 
Smart Servo ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʘʜʸʞʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʧʘʣʣʝʪʳ ʤʘʩʩʦʡ 60 ʛ ʩ ʫʯʸʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ 
ʥʘʛʨʫʟʦʢ ʠ ʜʚʫʢʨʘʪʥʦʛʦ ʟʘʧʘʩʘ. ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʣʘ ʧʨʠʞʠʤʘ (11,5 ʅ) ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʪʨʝ-
ʙʫʝʤʫʶ (3,53 ʅ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʭʚʘʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ʚ 
ʫʯʝʙʥʳʭ ʠ ʣʸʛʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Studica Robotics. WorldSkills Autonomous Mobile Robotics Junior Collection (70302) ð Technical 

Documentation [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð URL: https://www.studica.co/resources-4 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
15.06.2026). 



WORLD OF SCIENCE 107 

 

XIX International scientific conference | www.naukaip.ru 

2. Granta Automation. Robotic Palletiser Gripper Types: A Comprehensive Guide [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ]. ð Granta Automation. ð URL: https://www.granta-automation.co.uk (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.06.2026). 

3. IPLA. Why do we use comb grippers in our palletizers? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð IPLA 
Palletizers. ð URL: https://iplapalletizers.com/en/comb-gripper-palletizing/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.06.2026). 

4. Monkman G. J., Hesse S., Steinmann R., Schunk H. Robot Grippers. ð Weinheim : Wiley-VCH, 
2007. ð 463 p. 

5. ʐʘʙʘʝʚ ʀ. ʆ., ʇʘʚʣʦʚʩʢʠʡ ʊ. ɽ. ʉʠʩʪʝʤʘ ʟʘʭʚʘʪʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʘʣʣʝʪ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 
ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ // Eurasian Scientific Conference : ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʄʂ-
2712). ð ʇʝʥʟʘ : ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè, 2026. 
 

É ʊ. ɽ. ʇʘʚʣʦʚʩʢʠʡ, ʀ. ʆ. ʐʘʙʘʝʚ, 2026 
  



108 WORLD OF SCIENCE 

 

XIX международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

УДК 004.052:004.75 

ПРИМЕНЕНИЕ СИСТЕМ МОНИТОРИНГА ДЛЯ 
ПОВЫШЕНИЯ НАДЕЖНОСТИ ВЕБ-СЕРВИСОВ 

Наумов Даниил Алексеевич 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʉʊɸʅʂʀʅè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʜʝʞʥʦʩʪʠ ʚʝʙ-
ʩʝʨʚʠʩʦʚ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʥʘʙʣʶʜʘʝʤʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʤʝʪʨʠʢʠ, ʞʫʨʥʘʣʳ ʩʦʙʳʪʠʡ ʠ 
ʪʨʘʩʩʠʨʦʚʢʠ ʟʘʧʨʦʩʦʚ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʩʪʫʧʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ, 
ʦʰʠʙʢʘʤ, ʦʧʦʚʝʱʝʥʠʷʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʦʥʠʪʦʨʠʥʛ, ʚʝʙ-ʩʝʨʚʠʩ, ʥʘʜʝʞʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʤʝʪʨʠʢʠ, ʣʦʛʠʨʦʚʘʥʠʝ, ʦʧʦʚʝʱʝ-
ʥʠʷ. 

 
APPLICATION OF MONITORING SYSTEMS TO IMPROVE THE RELIABILITY OF WEB SERVICES 

 
Naumov Daniil Alekseevich 

 
Abstract: the article examines the role of monitoring systems in ensuring the reliability of web services. The 
main types of observable data are considered, including metrics, event logs and request traces. Special atten-
tion is paid to availability, response time, errors, alerts and the practical importance of monitoring for early inci-
dent detection. 
Key words: monitoring, web service, reliability, availability, metrics, logging, alerts. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʣʘʪʬʦʨʤ, ʙʘʥʢʦʚʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʘʢʦʡ ʩʝʨʚʠʩ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʙʳʩʪʨʦ ʦʪʚʝʯʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʠ ʢʦʨ-
ʨʝʢʪʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ. ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʢʦʤ-
ʧʦʥʝʥʪʦʚ: ʩʝʨʚʝʨʦʚ, ʙʘʟ ʜʘʥʥʳʭ, ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʥʝʰʥʠʭ API, ʙʘʣʘʥʩʠʨʦʚʱʠʢʦʚ ʥʘʛʨʫʟʢʠ ʠ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʉʙʦʡ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʩʝʨʚʠʩʘ ʠʣʠ ʫʭʫʜʰʝ-
ʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦ-
ʩʪʠ. ʇʦʜ ʤʦʥʠʪʦʨʠʥʛʦʤ ʧʦʥʠʤʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦ ʩʦ-
ʩʪʦʷʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ ʧʨʘʢʪʠʢʝ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʟʘʜʝʨʞʢʠ ʦʪʚʝʪʘ, ʯʘʩʪʦʪʳ ʦʰʠʙʦʢ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ. 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʷʤ Site Reliability Engineering, ʛʜʝ ʢʘʯʝʩʪʚʦ ʩʝʨʚʠʩʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʬʘʢʪʦʤ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʠ ʠʟʤʝʨʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʛʦ ʧʦʚʝʜʝʥʠʷ [1]. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʥʘʨʫʞʠʪʴ ʧʨʦʙʣʝʤʫ ʨʘʥʴʰʝ, ʯʝʤ ʦʥʘ ʩʪʘʥʝʪ 
ʢʨʠʪʠʯʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʨʦʩʪ ʚʨʝʤʝʥʠ ʦʪʚʝʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʝʨʝʛʨʫʟʢʫ ʙʘʟʳ 
ʜʘʥʥʳʭ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʰʠʙʦʢ HTTP 5xx - ʥʘ ʜʝʬʝʢʪ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʘ ʨʝʟʢʦʝ ʟʘʧʦʣʥʝʥʠʝ ʜʠʩʢʦʚʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ - ʥʘ ʨʠʩʢ ʦʩʪʘʥʦʚʢʠ ʩʝʨʚʝʨʘ. ɹʝʟ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ 
ʫʞʝ ʧʦʩʣʝ ʞʘʣʦʙ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʦʣʥʦʡ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʩʝʨʚʠʩʘ. 

ɼʣʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʤʝʪʨʠʢʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ 
ʯʠʩʣʦʚʦʤ ʚʠʜʝ: ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʫ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʪʚʝʪʘ, ʧʨʦʮʝʥʪ ʦʰʠʙʦʯʥʳʭ ʟʘʧʨʦʩʦʚ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʘ, ʧʘʤʷʪʠ ʠ ʩʝʪʝʚʦʛʦ ʢʘʥʘʣʘ. ʀʥʩʪʨʫʤʝʥʪʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢʠʝ ʢʘʢ 
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Prometheus, ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʘʚʠʣʘ ʦʧʦʚʝʱʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [2]. ʕʪʦ ʜʝʣʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʤʝ-
ʭʘʥʠʟʤʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʦʧʛʦʴʞ ʶʤʞʥʞʦʫʴ ʥʧʦʡʫʧʩʡʦʜʙ ʛʞʚ-ʪʞʩʛʡʪʧʛ 

ʖʤʞʥʞʦʫ ʥʧʦʡʫʧʩʡʦʜʙ ʈʩʡʥʞʩ ʨʧʣʙʠʙʫʞʤʞʢ ʈʩʙʣʫʡʰʞʪʣʧʞ ʠʦʙʰʞʦʡʞ 

ʄʝʪʨʠʢʠ ʟʘʜʝʨʞʢʘ, ʦʰʠʙʢʠ, ʥʘʛʨʫʟʢʘ ʙʳʩʪʨʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʝʨʚʠʩʘ 

ʃʦʛʠ ʩʦʙʳʪʠʷ, ʠʩʢʣʶʯʝʥʠʷ, ʜʝʡʩʪʚʠʷ ʧʦʠʩʢ ʧʨʠʯʠʥ ʠʥʮʠʜʝʥʪʘ 

ʊʨʘʩʩʠʨʦʚʢʠ 
ʮʝʧʦʯʢʘ ʚʳʟʦʚʦʚ ʤʝʞʜʫ ʩʝʨʚʠ-

ʩʘʤʠ 
ʘʥʘʣʠʟ ʩʣʦʞʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʟʘ-

ʧʨʦʩʦʚ 

ʆʧʦʚʝʱʝʥʠʷ ʧʨʘʚʠʣʘ ʠ ʧʦʨʦʛʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ 

ɼʘʰʙʦʨʜʳ ʛʨʘʬʠʢʠ ʠ ʩʚʦʜʥʳʝ ʧʘʥʝʣʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʩʝʨʚʠʩʘ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1, ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʙʦʨʦʤ ʦʜʥʦʛʦ ʚʠʜʘ ʜʘʥʥʳʭ. 

ʄʝʪʨʠʢʠ ʜʘʶʪ ʢʨʘʪʢʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ, ʣʦʛʠ ʧʦʤʦʛʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦ-
ʙʳʪʠʡ, ʘ ʪʨʘʩʩʠʨʦʚʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ, ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʧʨʦʩʘ ʚʦʟʥʠʢʣʘ ʟʘʜʝʨʞʢʘ. 
ʂʦʥʮʝʧʮʠʷ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʨʘʩʰʠʨʷʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠ-
ʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʦʥʘ ʩʘʤʘ ʛʝʥʝʨʠʨʫʝʪ [3]. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʦʧʦʚʝʱʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʩʦʙʠʨʘʪʴ ʧʦʢʘʟʘʪʝʣʠ: 
ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʪʨʝʙʫʶʪ ʨʝʘʢʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘ. ɽʩʣʠ ʦʧʦʚʝʱʝʥʠʷ ʩʨʘʙʘʪʳ-
ʚʘʶʪ ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʠ ʧʦ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʢʦʤʘʥʜʘ ʥʘʯʠʥʘʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ. 
ɽʩʣʠ ʧʦʨʦʛʠ ʟʘʜʘʥʳ ʩʣʠʰʢʦʤ ʤʷʛʢʦ, ʠʥʮʠʜʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʧʦʟʜʥʦ. ʇʦʵʪʦʤʫ ʧʨʘʚʠʣʘ ʦʧʦʚʝ-
ʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ: ʥʝʜʦʩʪʫʧʥʦʩʪʴʶ ʬʫʥʢ-
ʮʠʡ, ʨʦʩʪʦʤ ʦʰʠʙʦʢ, ʧʨʝʚʳʰʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʪʚʝʪʘ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʨʚʠʩʘ. 

ʉʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʳʰʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʥʘʨʫ-
ʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʘʥʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʩʪʨʝʝ ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʫ ʧʨʦ-
ʙʣʝʤʳ: ʧʨʠʣʦʞʝʥʠʝ, ʙʘʟʘ ʜʘʥʥʳʭ, ʚʥʝʰʥʷʷ ʠʥʪʝʛʨʘʮʠʷ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʢʦʧʣʝʥʥʳʝ 
ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʙʦʝʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 
ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʨʝʣʠʟʘ. 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛ ʠʤʝʝʪ ʚ ʤʠʢʨʦʩʝʨʚʠʩʥʳʭ ʠ ʦʙʣʘʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʘʭ, ʛʜʝ ʟʘʧʨʦʩ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʠʩʦʚ. ɺ ʪʘʢʦʡ ʩʨʝʜʝ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʦʪʜʝʣʴʥʳʭ ʩʝʨ-
ʚʝʨʦʚ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʝʥ. ʊʨʝʙʫʝʪʩʷ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʤʝʪʨʠʢʠ, ʣʦʛʠ, ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʦʧʦ-
ʚʝʱʝʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʳ ʢʣʘʩʩʘ OpenTelemetry ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʠʤʝʥʥʦ ʥʘ ʩʙʦʨ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʝʨʝʜʘʯʫ ʠʭ ʚ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ [4]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʥʝʜʨʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳ-
ʙʠʨʘʪʴ ʧʦʢʘʟʘʪʝʣʠ: ʠʟʙʳʪʦʯʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʠ ʫʩʣʦʞʥʷʝʪ ʘʥʘʣʠʟ. ɺʦ-ʚʪʦʨʳʭ, 
ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʟʘʤʝʥʷʝʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʆʥ ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʦʰʠ-
ʙʦʢ, ʥʦ ʥʝ ʫʩʪʨʘʥʷʝʪ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺ-ʪʨʝʪʴʠʭ, ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʝʙʫʶʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʧʝʮʠ-
ʘʣʠʩʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʥʠʤʘʝʪ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʩʝʨʚʠʩʘ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʩʝʨʚʠʩʥʳʭ 
ʠʥʜʠʢʘʪʦʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ, ʚʨʝʤʷ ʦʪʚʝʪʘ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʜʦʣʷ 
ʦʰʠʙʦʯʥʳʭ ʟʘʧʨʦʩʦʚ ʠ ʩʦʩʪʦʷʥʠʝ ʟʘʚʠʩʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢʦʡ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʤʦʛʘʝʪ ʠʟʙʝ-
ʞʘʪʴ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʤʘʥʜʘ ʩʦʙʠʨʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʦ ʥʝ ʤʦʞʝʪ 
ʙʳʩʪʨʦ ʧʦʥʷʪʴ, ʚʣʠʷʝʪ ʣʠ ʧʨʦʙʣʝʤʘ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʩʣʝ 
ʫʩʪʨʘʥʝʥʠʷ ʠʥʮʠʜʝʥʪʘ. ʂʦʤʘʥʜʘ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʩʙʦʷ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʘʚʠʣʘ ʦʧʦʚʝʱʝ-
ʥʠʷ, ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʧʘʥʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʪʦʯʥʷʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ɹʣʘʛʦʜʘʨʷ 
ʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʨʘʟʦʚʦʡ ʥʘʩʪʨʦʡʢʦʡ, ʘ ʵʣʝʤʝʥʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʚʝʙ-
ʩʝʨʚʠʩʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʙ-
ʩʝʨʚʠʩʦʚ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ, ʚʳʷʚʣʷʪʴ ʜʝʛʨʘʜʘʮʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʨʝʘ-
ʛʠʨʦʚʘʪʴ ʥʘ ʩʙʦʠ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘ-
ʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʦʥʠʪʦʨʠʥʛ ʚʩʪʨʦʝʥ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʝʨʚʠʩʘ, ʘ ʧʦʢʘʟʘʪʝʣʠ 
ʥʘʜʝʞʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʯʘʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Monitoring Distributed Systems / Google Site Reliability Engineering [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʘ: URL: https://sre.google/sre-book/monitoring-distributed-systems/ (29.06.2026). 
2. Overview / Prometheus Documentation [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://prometheus.io/docs/introduction/overview/ (29.06.2026). 
3. Observability primer / OpenTelemetry Documentation [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

URL: https://opentelemetry.io/docs/concepts/observability-primer/ (29.06.2026). 
4. What is OpenTelemetry? / OpenTelemetry Documentation [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʘ: URL: https://opentelemetry.io/docs/what-is-opentelemetry/ (29.06.2026). 
 

É ɼ.ɸ. ʅʘʫʤʦʚ, 2026 
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УДК 633.854.78 

ВЛИЯНИЕ ТЕМПЕРАТУРЫ ПОЧВЫ НА 
ВСХОЖЕСТЬ СЕМЯН РАЗЛИЧНЫХ СОРТОВ 
КУНЖУТА В УСЛОВИЯХ ХОРЕЗМСКОЙ 
ОБЛАСТИ 

Сапарбаев Закир Юсуббоевич 
ʜʦʢʪʦʨʘʥʪ (PhD) 

ʋʨʛʝʥʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʍʫʜʦʡʢʫʣʦʚ ɾ.ɹ. 
ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʋʨʛʝʥʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 
 

ɹʦʦʧʫʙʯʡʸ: ʂʫʥʞʫʪ (Sesamum indicum L.) ð ʮʝʥʥʘʷ ʤʘʩʣʠʯʥʘʷ ʢʫʣʴʪʫʨʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩ-
ʣʘ, ʙʝʣʢʘ, ʚʠʪʘʤʠʥʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʨʘʩʪʸʪ ʠʥʪʝʨʝʩ ʢ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʟʘʩʫʰʣʠ-
ʚʳʭ ʫʩʣʦʚʠʷʭ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ. ɺ ʨʘʙʦʪʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʪʨʸʭ ʩʦʨʪʦʚ: çʂʦʨʘ ʐʘʭʟʦʜʘè, çʆʢ ʉʘʜʘʬè ʠ çʊʘʰʢʝʥʪ-122è. ʇʨʠʚʝʜʝʥʳ 
ʤʝʪʦʜʠʢʘ ʦʧʳʪʘ ʠ ʧʨʠʤʝʨ ʪʘʙʣʠʮ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʢʦʨʷʝʪ ʚʩʭʦʜʳ ʠ ʧʦʚʳʰʘʝʪ 
ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʫʥʞʫʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʩʦʨʪ, ʍʦ-
ʨʝʟʤʩʢʘʷ ʦʙʣʘʩʪʴ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ. 
 

THE EFFECT OF SOIL TEMPERATURE ON THE GERMINATION OF DIFFERENT SESAME VARIETIES 
UNDER THE CONDITIONS OF KHOREZM REGION 

 
Saparbayev Zakir Yusubboevich 

 
Scientific adviser: Khudoykulov J.B.  

 
Abstract: Sesame (Sesamum indicum L.) is a valuable oil crop with high content of oil, protein, vitamins, and 
natural antioxidants. In Uzbekistan, interest in its cultivation is increasing under arid conditions. An important 
factor for seed germination and uniform emergence is soil temperature. This study examines the effect of tem-
perature on the germination of three sesame varieties: ñKora Shaxzoda,ò ñOk Sadaf,ò and ñTashkent-122.ò The 
methodology of the laboratory experiment and an example of result tables are presented. Optimal temperature 
conditions accelerate seed emergence and increase germination energy. 
Keywords: sesame, soil temperature, germination, seed, variety, Khorezm region. 

 
ɻʛʞʝʞʦʡʞ 
ʂʫʥʞʫʪ (Sesamum indicum L.) ð ʜʨʝʚʥʷʷ ʤʘʩʣʠʯʥʘʷ ʢʫʣʴʪʫʨʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʣʘ, 

ʙʝʣʢʘ ʠ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʠʱʝʚʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ 
ʋʟʙʝʢʠʩʪʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦ. ʋʨʦʞʘʡʥʦʩʪʴ ʚʦ ʤʥʦʛʦʤ 
ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ. ʇʦʵʪʦʤʫ ʠʟʫ-
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ʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩʪʘʥʠʷ ʢʫʥʞʫʪʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ ʋʨʛʝʥʯʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʘʟ-
ʣʠʯʥʳʭ ʩʦʨʪʦʚ ʢʫʥʞʫʪʘ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʪʨʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʘ ʢʫʥʞʫʪʘ: çʃʧʩʙ 
ʑʙʮʠʧʝʙè, çʇʣ ʊʙʝʙʭè ʠ çʋʙʱʣʞʦʫ-122è. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʜʦʨʦʚʳʝ, ʦʪʢʘ-
ʣʠʙʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʩ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ. ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʩʝʤʝʥʘ ʧʦʜʚʝʨʛʘʣʠʩʴ 
ʚʠʟʫʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ ʠ ʩʦʨʪʠʨʦʚʢʝ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝ-
ʨʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 70ï75 % ʦʪ ʧʦʣʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʸʤʢʦʩʪʠ. ʀʟʫʯʘʣʠʩʴ ʰʝʩʪʴ ʪʝʤ-
ʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʧʦʯʚʳ: 10 Áʉ; 15 Áʉ; 20 Áʉ; 25 Áʉ; 30 ʉ; 35 Áʉ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʩʷ 
ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚʳʩʝʚʘʣʦʩʴ ʧʦ 100 ʩʝʤʷʥ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 14 ʩʫʪʦʢ. ɽʞʝʜʥʝʚʥʦ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ, ʵʥʝʨʛʠʶ ʧʨʦ-
ʨʘʩʪʘʥʠʷ ʠ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʦʪʢʣʦʥʝʥʠʷ. 

ʋʙʚʤʡʯʙ 1 
ʊʮʞʥʙ ʤʙʚʧʩʙʫʧʩʦʧʜʧ ʧʨʴʫʙ 

ʍʙʣʫʧʩ ɻʙʩʡʙʦʫʴ 

ʉʦʨʪ ʂʦʨʘ ʐʘʭʟʦʜʘ 

 ʆʢ ʉʘʜʘʬ 

 ʊʘʰʢʝʥʪ-122 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ 10 Áʉ 

 15 Áʉ 

 20 Áʉ 

 25 Áʉ 

 30 Áʉ 

 35 Áʉ 

ʇʦʚʪʦʨʥʦʩʪʴ 3 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 100 ʰʪ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ 14 ʩʫʪʦʢ 

 
ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘ-

ʥʠʷ ʩʝʤʷʥ ʢʫʥʞʫʪʘ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʠʥʠʤʫʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʟʘʨʦʜʳʰʝ ʩʝʤʝ-
ʥʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10 Áʉ ʧʨʦʮʝʩʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʙʣʶʜʘʣʘʩʴ ʥʠʟʢʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʩʦʨʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 15 Áʉ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʨʘʩʪʘʥʠʷ. ʆʜʥʘʢʦ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʣʠʰʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25ï30 Áʉ. 

 
ʋʙʚʤʡʯʙ 2 

ɻʤʡʸʦʡʞ ʫʞʥʨʞʩʙʫʬʩʴ ʨʧʰʛʴ ʦʙ ʤʙʚʧʩʙʫʧʩʦʬʷ ʛʪʮʧʟʞʪʫʵ ʪʞʥʸʦ ʣʬʦʟʬʫʙ 
(ʨʩʡʥʞʩ ʧʭʧʩʥʤʞʦʡʸ ʝʙʦʦʴʮ) 

ʋʞʥʨʞʩʙʫʬʩʙ ʨʧʰʛʴ, Áʊ ʃʧʩʙ ʑʙʮʠʧʝʙ ʇʣ ʊʙʝʙʭ ʋʙʱʣʞʦʫ-122 

10 18 15 20 

15 58 55 62 

20 86 84 88 

25 96 95 97 

30 94 92 95 

35 71 68 74 
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ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ 
ʩʝʤʷʥ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʷʚʣʷʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ 25 Áʊ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦ-
ʞʝʩʪʴ ʜʦʩʪʠʛʘʣʘ 95ï97 %. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʜʦ 30 Áʉ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 Áʉ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʫʩʠ-
ʣʝʥʠʷ ʜʳʭʘʥʠʷ ʩʝʤʷʥ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʥʘʠʙʦʣʝʝ 
ʚʳʩʦʢʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʚʩʝʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʦʢʘʟʘʣ ʩʦʨʪ çʋʙɦ-
ʣʞʦʫ-122è, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʣʝʙʘ-
ʥʠ̫ʤ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʨʪ çʃʧʩʙ ʑʙʮʠʧʝʙè ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʠ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʢ ʧʦʯ-
ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝ-
ʨʘʪʫʨʘʤ ʦʢʘʟʘʣʩʷ ʩʦʨʪ çʇʣ ʊʙʝʙʭè, ʫ ʢʦʪʦʨʦʛʦ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ 
ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10 Áʉ. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʫʥʞʫʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʯʚʳ. ʇʨʠ 10 ÁC ʚʩʭʦʞʝʩʪʴ ʙʳʣʘ ʥʠʟʢʦʡ (15ï20%), ʧʨʠ 15 ÁC ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 55ï62%. ʅʘʠʙʦʣʝʝ 
ʚʳʩʦʢʘʷ ʚʩʭʦʞʝʩʪʴ ʦʪʤʝʯʝʥʘ ʧʨʠ 25ï30 ÁC (92ï97%), ʪʦʛʜʘ ʢʘʢ ʧʨʠ 35 ÁC ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ (68ï
74%). ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʢʘʟʘʣ ʩʦʨʪ çʊʘʰʢʝʥʪ-122è, ʘ ʩʦʨʪ çʆʢ ʉʘʜʘʬè ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʤ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 25ï30 ÁC. 

ʀʙʣʤʷʰʞʦʡʞ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʨʫʞ-

ʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʢʫʥʞʫʪʘ. ɼʣʷ ʫʩʣʦʚʠʡ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦ-
ʜʠʪʴ ʧʦʩʝʚ ʧʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʧʦʯʚʳ ʜʦ 25ð30 Áʊ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦ-
ʞʝʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʚʥʦʤʝʨʥʳʭ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʥʞʫʪʘ ʚ ʨʝʛʠʦʥʝ. 
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УДК 93 

ТОРГОВО-ЭКОНОМИЧЕСКАЯ ДИПЛОМАТИЯ И 
СПЕЦИФИКА РАБОТЫ КОНСУЛЬСКИХ 
УЧРЕЖДЕНИЙ РОССИИ В ПЕРСИИ (ИРАНЕ) НА 
РУБЕЖЕ XIX - НАЧ. XX ВВ. 

Малето Елена Ивановна 
ʜ.ʠ.ʥ, ʩ.ʥ.ʩ. 

ʌɻɹʆʋ ʀʥʩʪʠʪʫʪ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʩʫʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʇʝʨ-
ʩʠʠ XIX - ʥʘʯʘʣʘ XX ʚʚ. ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩ-
ʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ ʨʝʛʠʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ɸʈɸʅ, ɸɺʇʈʀ ʠ ʈɻʀɸ (ʉʇʙ) ʘʚʪʦʨ ʘʥʘʣʠ-
ʟʠʨʫʝʪ ʤʝʭʘʥʠʟʤʳ ʩʦʜʝʡʩʪʚʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ ʢʘʧʠʪʘʣʫ, ʧʨʘʚʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʪʦʨʛʦʚʳʭ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʴʩʪʚ ʠ ʨʦʣʴ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ (ʢʦʥʩʫʣʦʚ) ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʜʝʨʞʘʚʘ-
ʤʠ ʟʘ ʚʣʠʷʥʠʝ ʥʘ ʠʨʘʥʩʢʦʤ ʨʳʥʢʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʩʤʳʩʣʝ-
ʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʥʘʣʘʞʠʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʈʦʩʩʠʠ ʩ 
ʊʝʛʝʨʘʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʮʝʥʥʳʝ ʫʨʦʢʠ ʜʣʷ ʚʳ-
ʩʪʨʘʠʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʈʦʩʩʠʡʩʢʘʷ ʠʤʧʝʨʠʷ, ʇʝʨʩʠʷ (ʀʨʘʥ), ʪʦʨʛʦʚʦ- ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʧʣʦʤʘʪʠʷ, ʢʦʥʩʫʣʴ-
ʩʢʘʷ ʩʣʫʞʙʘ ʈʦʩʩʠʠ. 
 

TRADE AND ECONOMIC DIPLOMACY AND THE SPECIFICS OF THE WORK OF THE RUSSIAN 
CONSULAR OFFICES IN PERSIA (IRAN) AT THE TURN OF THE 19TH CENTURY. XX CENTURY. 

 
Maleto Elena Ivanovna 

 
Abstract: The article examines the specifics of the work of Russian consular institutions in Persia in the 19th 
and early 20th centuries. as a key instrument for the implementation of the foreign economic strategy of the 
Russian Empire in the region. Based on the archival materials of the ARAN, AVPRI and RGIA (SPb), the 
author analyzes the mechanisms of assistance to domestic capital, legal support for trade missions and the 
role of the diplomatic corps (consuls) in competition with foreign powers for influence in the Iranian market. 
The relevance of the article's topic is due to the need to reflect on the historical experience of establishing a 
long-term trade and economic partnership between Russia and Tehran in the context of geopolitical 
transformations, which allows us to draw valuable lessons for modern diplomatic practice. 
Key words: Russian Empire, Persia (Iran), trade and economic diplomacy, Russian consular service. 

 
ɺ XIX - ʥʘʯʘʣʝ XX ʚʚ. ʇʝʨʩʠʷ (ʀʨʘʥ), ʩ ʫʯʝʪʦʤ ʝʸ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʛʨʘʥʠʯʠʣʘ ʩ ʈʦʩ-

ʩʠʝʡ ʯʝʨʝʟ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʠ ʠʤʝʣʘ ʦʙʱʠʝ ʠʥʪʝʨʝʩʳ ʚ ɿʘʢʘʚʢʘʟʴʝ) ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʟʘʥʠʤʘʣʘ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚʦ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʥʘ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝ-
ʥʠʠ, ʘ ʈʦʩʩʠʷ ʠʛʨʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʧʦʣʠʪʠʯʝʩʢʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʚʫʭ 
ʩʪʨʘʥ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʦʛʦ ʥʝʩʤʦʪʨʷ ʥʘ ʧʝʨʠʦʜʳ ʢʦʥʬʨʦʥʪʘʮʠʡ ʠ ʜʣʠʪʝʣʴʥʳʭ ʚʦʡʥ, ʩʪʘʣʦ 
ʚʟʘʠʤʦʚʳʛʦʜʥʦʝ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ.  
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ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʧʣʦʤʘʪʠʷ ʈʦʩʩʠʠ ʚ ʇʝʨʩʠʠ ʧʨʦʷʚʠʣʘ ʩʝʙʷ ʯʝʨʝʟ ʨʘʙʦʪʫ 
ʢʦʥʩʫʣʴʩʢʦʡ ʩʣʫʞʙʳ, ʢʦʪʦʨʘʷ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʛʦʩʫʜʘʨʷ - ʠʤʧʝʨʘʪʦʨʘ ʈʦʩʩʠʠ ɸʣʝʢʩʘʥʜʨʘ I ʩʪʘʣʘ ʬʦʨʤʠ-
ʨʦʚʘʪʴʩʷ ʝʱʝ ʚ ʥʘʯʘʣʝ XIX ʩʪʦʣʝʪʠʷ (3 ʤʘʷ - ʧʦ ʩʪʘʨʦʤʫ ʩʪʠʣʶ;15 ʤʘʷ - ʧʦ ʥʦʚʦʤʫ ʩʪʠʣʶ 1809 ʛ. ʠʤʧʝ-
ʨʘʪʦʨ ɸʣʝʢʩʘʥʜʨ I ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʄʠʥʠʩʪʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʪʦʛʦ ʚʨʝʤʝʥʠ - ʛʨʘʬʘ ʄ.ʇ. ʈʫʤʷʥʮʝʚʘ 
ʧʦʜʧʠʩʘʣ ʤʘʥʠʬʝʩʪ çʆʙ ʫʯʨʝʞʜʝʥʠʠ ʕʢʩʧʝʜʠʮʠʠ ʂʦʥʩʫʣʴʩʢʠʭ ʜʝʣè) [1].  

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʩʫʣʴʩʢʦʡ ʩʣʫʞʙʳ ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʨʘʟʚʠ-
ʚʘʪʴ ʚʥʝʰʥʶʶ ʪʦʨʛʦʚʣʶ, ʦʢʘʟʳʚʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʨʦʩʩʠʡʩʢʠʤ ʧʦʜʜʘʥʥʳʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʇʝʨʩʠʠ. ɸ 
ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘʧʘʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʚʢʣʶ-
ʯʠʣʘʩʴ ʚ ʙʦʨʴʙʫ ʟʘ ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʠ çʩʪʨʝʤʠʣʘʩʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʈʦʩʩʠʶ ʢ ʨʳʥʢʘʤ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ, 
ʧʦʪʝʩʥʠʪʴ ʝʝ ʥʘ ʂʘʚʢʘʟʝ, ʦʩʣʘʙʠʪʴ ʪʦʨʛʦʚʣʶ ʩ ʇʝʨʩʠʝʡ (ʀʨʘʥʦʤ), ʧʨʝʨʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩ ʀʥʜʠʝʡ, ʟʘ-
ʢʨʳʪʴ ʝʡ ʧʫʪʴ ʚ ʦʪʢʨʳʪʳʝ ʤʦʨʷè [2, ʩ. 75-79].  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʫʩʩʢʦ-ʧʝʨʩʠʜʩʢʠʭ ʚʦʡʥ (1804-1813; 1826-1828 ʛʛ.) ʉʝʚʝʨ ʇʝʨʩʠʠ ʥʘʭʦʜʠʣʩʷ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʈʦʩʩʠʠ. ʖʛ ʩʪʨʘʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʘʥʛʣʠʯʘʥʝ: ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʧʨʠʚʣʝʢʘʣʠ ʥʝʬʪʝʥʦʩʥʳʝ 
ʨʘʡʦʥʳ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʩʪʨʝʤʣʝʥʠʝ ʚʳʪʝʩʥʠʪʴ ʦʪʪʫʜʘ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʝʥʪʦʚ, ʨʘʩʧʨʦ-
ʩʪʨʘʥʠʚ ʩʦ ʚʨʝʤʝʥʝʤ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʶ ʇʝʨʩʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʦʩʪʨʠʚʰʝʛʦʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦ-
ʧʝʨʥʠʯʝʩʪʚʘ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚʘʞʥʦ ʙʳʣʦ ʥʘʣʘʜʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʜʠʘʣʦʛ ʩ ʧʝʨʩʘʤʠ, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʠʣ ʙʳ ʩʦʭʨʘʥʠʪʴ ʠ ʫʢʨʝʧʠʪʴ ʩʬʝʨʫ ʚʣʠʷʥʠʷ ʈʦʩʩʠʠ ʚ ʵʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʤ ʨʝʛʠʦʥʝ ʤʠʨʘ. 
ʇʦʵʪʦʤʫ ʚ 1837/1838 ʛʛ., ʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʫʞʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʈʦʩʩʠʷ ʧʨʠʩʪʫʧʠʣʘ ʢ 
ʩʦʟʜʘʥʠʶ ʢʦʥʩʫʣʴʩʢʦʡ ʩʣʫʞʙʳ ʚ ʇʝʨʩʠʠ (ʀʨʘʥʝ) [3, ʣʣ.9.] 

ɺʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴʥʘ ʚ ʵʪʦʤ ʧʣʘʥʝ ʠʥʩʪʨʫʢʮʠʷ ʛʝʥʝʨʘʣʴʥʦʤʫ ʢʦʥʩʫʣʫ ʚ ʊʘʚʨʠʟʝ ɸ.ʂ. ɸʤʙʫʨʛʝʨʫ, 
ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ ɸʟʠʘʪʩʢʦʤ ʜʝʧʘʨʪʘʤʝʥʪʝ ʄʀɼ ʈʦʩʩʠʠ ʥʝ ʧʦʟʜʥʝʝ ʠʶʣʷ 1828 ʛ. (ʇʨʦʝʢʪ ʠʥʩʪʨʫʢʮʠʠ ɻʝʥ. 
ʂʦʥʩʫʣʫ ʚ ʊʘʚʨʠʟʝ -ʢʦʧʠʷ), ʚ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ: çɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʠʨʘ ʤʝʞʜʫ ʈʦʩʩʠʡ-
ʩʢʦʡ ʠʤʧʝʨʠʝʶ ʠ ʇʝʨʩʠʜʩʢʦʶ ʜʝʨʞʘʚʦʶ, ʦʪʢʨʳʚʘʷ ʧʨʝʞʥʠʝ ʪʦʨʛʦʚʳʝ ʧʫʪʠ ʚ ʩʠʶ ʧʦʩʣʝʜʥʶʶ, ʩʪʦʣʴ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʥʫʞʥʳʝ ʜʣʷ ʫʩʧʝʰʥʘʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʰʠʭ, ʦʙʨʘʪʠʣʦ ʇʦ-
ʧʝʯʠʪʝʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʧʦʩʪʘ ɻʝʥʝʨʘʣʴʥʦʛʦ ʂʦʥʩʫʣʘ ʚ 
ʊʘʚʨʠʟʝ. éɺʩʣʝʜʩʪʚʠʝ ʩʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ɻʦʩʫʜʘʨʴ ʠʤʧʝʨʘʪʦʨ ʚʦ ʚʥʠʤʘʥʠʝ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʠ ʫʩʝʨʜ-
ʥʦʡ ʩʣʫʞʙʝ ɺʘʰʝʡ ʚ ʇʝʨʩʠʠ ʩʦʠʟʚʦʣʠʣ ʥʘʟʥʘʯʠʪʴ ɺʘʩ ɻʝʥʝʨʘʣʴʥʳʤ ʂʦʥʩʫʣʦʤ ʚ ʊʘʚʨʠʟ. ʇʨʠʦʙʨʝʪʝʥ-
ʥʦʝ ɺʘʤʠ ʧʦʟʥʘʥʠʝ ʤʝʩʪʥʦʩʪʝʡ ʠ ʦʧʳʪʥʦʩʪʴ ʚ ʜʝʣʘʭ ʟʘʩʪʘʚʣʷʶʪ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ɺʳ ʦʧʨʘʚʜʘʝʪʝ ʚ ʧʦʣ-
ʥʦʡ ʤʝʨʝ ʪʘʢʦʚʦʡ ʚʳʙʦʨ. ʊʨʘʢʪʘʪ ʠ ʪʦʨʛʦʚʘʷ ʢʦʥʚʝʥʮʠʷ ʚ ʊʫʨʢʤʝʥʯʘʝé ʚʧʨʝʜʴ ʜʦ ʦʩʦʙʦʛʦ ʧʦ ʩʝʤʫ ʋʢʘ-
ʟʘ, ʙʫʜʫʪ ʩʣʫʞʠʪʴ ɺʘʤ ʛʣʘʚʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʠʩʧʨʘʚʣʝʥʠʠ ɺʘʰʝʡ ʜʦʣʞʥʦʩʪʠ. ɺʦ ʚʩʝʤ ʪʦʤ ʄʠʥʠ-
ʩʪʝʨʩʪʚʦ ʥʘʭʦʜʠʪ ʥʫʞʥʳʤ ʥʘʯʝʨʪʘʪʴ ɺʘʤ ʥʝʢʦʪʦʨʳʝ ʩʪʘʪʴʠ ʠ ʫʢʘʟʘʪʴ ʧʨʝʜʤʝʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ-
ʩʪʚʫʝʪʝ ʥʘʠʙʦʣʝʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ɺʘʰʝ. ʆʥʳʝ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʇʦ ʜʝʣʘʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʤʝ-
ʝʪʝ ɺʳ ʜʦʥʦʩʠʪʴ ʚʤʝʩʪʝ ʛ. ʚʠʮʝ-ʢʘʥʮʣʝʨʫ ʠ ʇʦʣʥʦʤʦʯʥʦʤʫ ʄʠʥʠʩʪʨʫ ʥʘʰʝʤʫ ʚ ʊʝʛʝʨʘʥʝ; ʠʩʢʣʶʯʠʪʝʣʴ-
ʥʦ ʞʝ ʜʦʥʦʩʠʪʴ ʩʝʤʫ ʧʦʩʣʝʜʥʝʤʫ ʦ ʪʝʭ ʜʝʣʘʭ, ʧʦ ʢʦʠʤ ʥʫʞʥʦ ʝʛʦ ʨʘʟʨʝʰʝʥʠʝ ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ. ʉ 
ʧʦʛʨʘʥʠʯʥʳʤ ʥʘʰʠʤ ʥʘʯʘʣʴʩʪʚʦʤ ʩʥʦʩʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʦʢʤʦ ʧʦ ʪʘʢʠʤ ʜʝʣʘʤ ʧʦʛʨʘʥʠʯʥʳʤ, ʚ 
ʢʦʠʭ ʤʘʣʝʡʰʝʝ ʦʪʣʘʛʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʠʤʝʪʴ ʚʨʝʜʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ; ʦ ʧʨʦʯʠʭ ʞʝ ʩʣʫʯʘʷʭ ʜʦʚʦʜʠʪʴ ʜʦ 
ʩʚʝʜʝʥʠʷ ʄʠʥʠʩʪʨʘ ʥʘʰʝʛʦ ʚ ʊʝʛʝʨʘʥʝ; é ʦ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʇʝʨʩʠʠ, ʦ ʤʝʩʪʘʭ, ʛʜʝ ʪʦʪ ʞʝ ʪʦʚʘʨ ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʥʘ ʚʳʛʦʜʥʝʡʰʠʭ ʫʩʣʦʚʠʷʭ, ʠ ʦ ʪʦʚʘʨʘʭ ʈʦʩʩʠʡʩʢʠʭ, ʤʦʛʫʱʠʭ ʚ ʪʦʡ ʠʣʠ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʩʣʫ-
ʞʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʤʝʪʦʤ ʜʣʷ ʪʦʨʛʦʚʣʠ, ɺʳ ʜʦʣʞʥʳ ʩʪʘʨʘʪʴʩʷ ʙʳʪʴ ʚ ʠʟʚʝʩʪʥʦʩʪʠ ʠ ʧʨʝʧʦʜʘ-
ʚʘʪʴ ʧʦ ʩʝʤʫ ʧʨʝʜʤʝʪʫ ʥʘʩʪʘʚʣʝʥʠʷ ɺʘʰʠ ʢʫʧʝʯʝʩʪʚʫ ʈʦʩʩʠʡʩʢʦʤʫè [4, ʣ.1]. 

ɺ 1893 ʛ. ʈʦʩʩʠʷ ʠʤʝʣʘ ʚ ʇʝʨʩʠʠ (ʀʨʘʥʝ) ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʢʦʥʩʫʣʴʩʪʚʘ - ʊʝʙʨʠʟʩʢʦʝ (ʛʝʥʝʨʘʣʴʥʦʝ); 
ʈʝʰʪʩʢʦʝ, ɸʩʪʨʘʙʘʜʩʢʦʝ ʠ ʄʝʰʝʜʩʢʦʝ ʠʣʠ ʄʝʰʭʝʜʩʢʦʝ (ʛʝʥʝʨʘʣʴʥʦʝ ʩ 1889 ʛ.). ʉʦ ʚʨʝʤʝʥʝʤ ʚ ʇʝʨʩʠʠ 
ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʨʫʩʩʢʠʭ ʢʦʥʩʫʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʩʪʨʘʥʳ, 
ʚʢʣʶʯʘʷ ʊʝʛʝʨʘʥ, ʊʝʙʨʠʟ, ʈʝʰʪ, ɻʠʣʷʥ, ɸʩʪʨʘʙʘʜ, ʍʦʨʘʩʘʥ (ʄʝʰʝʜ), ʉʝʠʩʪʘʥ (ʉʠʩʪʘʥ) ʠ ʧʨʦʯ., ʯʪʦ ʧʦʟ-
ʚʦʣʷʣʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʥʝʰʥʶʶ ʧʦʣʠʪʠʢʫ ʠ ʫʩʧʝʰʥʦ ʥʘʣʘʞʠʚʘʪʴ ʢʦʥʪʘʢ-
ʪʳ ʩ ʧʝʨʩʘʤʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʫʣʴʩʪʚ ʦʪʨʘʞʘʣʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝ-
ʪʳ ʈʦʩʩʠʠ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʝʚʝʨʦ- ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʳʝ ʧʨʦʚʠʥʮʠʠ ʇʝʨʩʠʠ (ʀʨʘʥʘ), ʛʨʘʥʠʯʘ-
ʱʠʝ ʩ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʝʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʝʡ.  

 ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ XIX ʠ ʚ ʥʘʯʘʣʝ ʍʍ ʩʪʦʣʝʪʠʷ ʇʝʨʩʠʷ (ʀʨʘʥ) ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʠ-
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ʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʠʥʦʩʪʨʘʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʈʦʩ-
ʩʠʷ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʩʪʨʝʤʠʣʠʩʴ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʠʥʪʝʨʝʩʳ, ʧʦʥʠʤʘʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ, ʛʝʦʵʢʦʥʦʤʠʯʝ-
ʩʢʠʝ ʠ ʛʝʦʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪ ʩʚʦʝʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʉʨʝʜʥʝʤ ɺʦʩʪʦʢʝ. ʕʪʘ ʙʦʨʴʙʘ ʫʞʝ ʚ 
ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʧʨʠʚʝʣʘ ʢ ʟʘʢʣʶʯʝʥʠʶ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʇʝʨʩʠʝʡ (ʀʨʘʥʦʤ) ʩʝʨʠʠ ʚʘʞʥʳʭ ʩʦ-
ʛʣʘʰʝʥʠʡ, ʚʢʣʶʯʘʷ ɻʶʣʠʩʪʘʥʩʢʠʡ (1813) ʠ ʊʫʨʢʤʘʥʯʘʡʩʢʠʡ (1828) ʜʦʛʦʚʦʨʳ. ɻʣʘʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ 
ʨʦʩʩʠʡʩʢʦʡ ʜʠʧʣʦʤʘʪʠʠ ʪʦʛʜʘ ʩʪʘʣʠ ʫʩʣʦʚʠʷ çʆʩʦʙʦʛʦ ʘʢʪʘ ʦ ʪʦʨʛʦʚʣʝè, ʟʘʢʣʶʯʸʥʥʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 
ʊʫʨʢʤʘʥʯʘʡʩʢʠʤ ʤʠʨʥʳʤ ʜʦʛʦʚʦʨʦʤ. ɸʢʪ ʟʘʢʨʝʧʠʣ ʟʘ ʨʫʩʩʢʠʤʠ ʢʫʧʮʘʤʠ ʧʨʘʚʦ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʥʘ 
ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʩʠʠ ʠ ʩʚʦʙʦʜʫ ʧʣʘʚʘʥʠʷ ʧʦ ʂʘʩʧʠʡʩʢʦʤʫ ʤʦʨʶ ʨʫʩʩʢʠʭ ʪʦʨʛʦʚʳʭ ʩʫʜʦʚ. 

ʋʧʦʤʷʥʫʪʳʝ ʩʦʛʣʘʰʝʥʠʷ ʠ ʘʢʪʳ ʩʦʟʜʘʣʠ ʧʨʘʚʦʚʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʚ ʇʝʨʩʠʠ (ʀʨʘʥʝ), ʢʦʪʦʨʘʷ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʟʘʷʚʠʣʘ ʦ ʩʝʙʝ ʫʞʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʠ ʦʪ-
ʢʨʳʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʝʸ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘ-
ʪʝʣʴʥʦ ʜʣʷ ʨʫʩʩʢʦʛʦ ʙʠʟʥʝʩʘ ʠ ʢʘʧʠʪʘʣʘ: ʀʨʘʥ ʦʙʣʘʜʘʣ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 
ʚʢʣʶʯʘʷ ʥʝʬʪʴ ʠ ʛʘʟ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʘʞʥʳ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʩ ʝʝ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʥʜʫʩʪʨʠʝʡ ʠ ʥʫʞ-
ʜʘʣʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʚʦʝʡ ʵʢʦʥʦʤʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʈʦʩʩʠʷ 
ʠʩʢʘʣʘ ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ ʠ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʜʣʷ ʩʚʦʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ.  

ɺʩʝ ʵʪʦ ʩʜʝʣʘʣʦ ʦʙʝ ʩʪʦʨʦʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʠ 
ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʟʚʦʣʠʣʦ ʈʦʩʩʠʠ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʠʪʴ ʩʚʦʝ ʢʦʥʩʫʣʴʩʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʇʝʨʩʠʠ, ʥʦ ʠ ʧʝʨʝʡ-
ʪʠ ʦʪ ʧʦʣʠʪʠʢʠ ʚʦʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ  ʚ ʇʝʨʩʠʶ ʯʝʨʝʟ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ 
ʠ ʪʦʨʛʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʦʧʦʨʦʡ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʯʪʦ ʙʳʣʦ ʧʨʷʤʦʡ ʨʝʘʢʮʠʝʡ ʈʦʩʩʠʠ 
ʥʘ ʙʨʠʪʘʥʩʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʪʘʤ ʠ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʩʮʝʥʘʨʠʷ çɹʦʣʴʰʦʡ ʠʛʨʳè - ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦʧʝʨ-
ʥʠʯʝʩʪʚʘ, ʨʘʟʚʝʨʥʫʚʰʝʛʦʩʷ ʤʝʞʜʫ ʈʦʩʩʠʡʩʢʦʡ ʠ ɹʨʠʪʘʥʩʢʦʡ ʠʤʧʝʨʠʷʤʠ ʥʘ ʨʫʙʝʞʝ ʩʪʦʣʝʪʠʡ. ʂʫʣʴʤʠ-
ʥʘʮʠʝʡ çɹʦʣʴʰʦʡ ʠʛʨʳè, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʪʘʣ ʘʥʛʣʦ-ʨʫʩʩʢʠʡ ʜʦʛʦʚʦʨ 1907 ʛ., ʨʘʟʜʝʣʠʚʰʠʡ ʩʪʨʘʥʫ ʥʘ 
ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʚʨʘʪʠʚʰʠʡ ʝʝ ʚ ʧʦʣʫʢʦʣʦʥʠʶ. ʉʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ 
ʩʪʨʘʥʝ ʦʙʦʩʪʨʠʣʘʩʴ (ʚ ʦʧʧʦʟʠʮʠʠ ʰʘʭʩʢʦʤʫ ʨʝʞʠʤʫ ʙʳʣʠ ʰʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ: ʨʘʙʦʯʠʝ, ʥʘʮʠʦ-
ʥʘʣʴʥʘʷ ʙʫʨʞʫʘʟʠʷ ʠ ʜʘʞʝ ʯʘʩʪʴ ʰʠʠʪʩʢʦʛʦ ʜʫʭʦʚʝʥʩʪʚʘ) ʠ ʧʨʠʚʝʣʘ ʢ ʨʝʚʦʣʶʮʠʠ 1905ï1911 ʛʛ., ʢʦʪʦʨʘʷ 
ʧʦʚʣʠʷʣʘ ʥʘ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʣʠ ʩ ʈʦʩʩʠʝʡ: ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʤʘʩʩ ʰʘʭʦʤ ʙʳʣʘ ʧʦʜʧʠʩʘ-
ʥʘ ʢʦʥʩʪʠʪʫʮʠʷ ʠ ʦʪʢʨʳʪ ʤʝʜʞʣʠʩ (ʧʘʨʣʘʤʝʥʪ), ʯʪʦ ʦʩʣʘʙʠʣʦ ʚʣʠʷʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʟʘʤʝʜ-
ʣʠʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ. 

ʂʦʥʩʫʣʴʩʢʠʝ ʩʣʫʞʙʳ ʈʦʩʩʠʠ ʚ ʇʝʨʩʠʠ (ʀʨʘʥʝ), ʩʦʟʜʘʚʘʚʰʠʝʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ ʠ 
ʥʘʣʘʞʠʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʛʨʘʣʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʚʨʝʤʷ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠ-
ʪʠʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʦʪʥʦʰʝʥʠʡ. ʂʦʥʩʫʣʴʩʢʠʡ ʢʦʨʧʫʩ ʚʳʧʦʣʥʷʣ ʬʫʥʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʦʚʦʛʦ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʚʳʩʪʫʧʘʣ ʚ ʨʦʣʠ ʘʢʪʠʚʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠ ʯʘʩʪʥʳʤ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ. ʂʦʥʩʫʣʳ ʩʪʘʥʦʚʠʣʠʩʴ ʢʣʶʯʝʚʳʤʠ ʬʠʛʫʨʘʤʠ ʚ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʪʨʝʙʥʦ-
ʩʪʷʭ ʤʝʩʪʥʦʛʦ ʨʳʥʢʘ, ʘʥʘʣʠʟʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʣʦʙʙʠʨʦʚʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ-
ʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʠ ʪʝʣʝʛʨʘʬʥʳʭ ʣʠʥʠʡ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʢʦʥʩʫʣʴʩʢʫʶ ʩʝʪʴ 
ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʦʦʨʜʠʥʘʮʠʷ ʫʩʠʣʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ (ʝʛʦ ʇʝʨʚʦʛʦ - ɸʟʠʘʪʩʢʦʛʦ ʜʝʧʘʨ-
ʪʘʤʝʥʪʘ) ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ, ʯʪʦ ʙʳʣʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦ-
ʣʠʪʠʯʝʩʢʦʡ ʜʠʧʣʦʤʘʪʠʠ ʈʦʩʩʠʠ ʚ ʇʝʨʩʠʠ (ʀʨʘʥʝ), ʪ.ʢ. ʧʦʟʚʦʣʷʣʦ ʩʥʠʟʠʪʴ ʢʦʤʤʝʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʙʨʠʪʘʥʩʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʀʨʘʥʝ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʠʩʫʪʩʪʚʠʷ ʈʦʩʩʠʠ ʚ ʨʝʛʠʦʥʝ. 

ʇʝʨʩʠʷ (ʀʨʘʥ) ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʨʳʥʦʢ ʩʙʳʪʘ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ (ʪʝʢʩʪʠʣʴ, 
ʤʝʪʘʣʣʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʟʜʝʣʠʷ). ʇʦʵʪʦʤʫ ʨʫʩʩʢʠʝ ʢʦʥʩʫʣʳ ʚ ʊʝʛʝʨʘʥʝ, ɹʫʰʠʨʝ, ʊʘʚʨʠʟʝ, ʄʝʰʝʜʝ, 
ʈʝʰʪʝ, ɸʩʪʨʘʙʘʜʝ, ʂʝʨʤʘʥʰʘʭʝ, ʂʝʨʤʘʥʝ, ʀʩʬʘʭʘʥʝ, ʉʝʠʩʪʘʥʝ ʠ ʧʨʦʯ. ʧʝʨʩʠʜʩʢʠʭ ʧʨʦʚʠʥʮʠ̫ ʭ ʟʘʥʠʤʘ-
ʣʠʩʴ: ʥʧʦʡʫʧʩʡʦʜʧʥ ʫʧʩʜʧʛʤʡ: ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʪʦʯʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʪʦʨʛʦʚʳʭ ʜʦʛʦʚʦʨʦʚ ʠ ʤʝʞʛʦ-
ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ; ʠʥ-
ʬʦʨʤʠʨʦʚʘʣʠ ʨʫʩʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʙʦ ʚʩʸʤ, ʯʪʦ ʤʦʛʣʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʪʦʨʛʦʚʣʝ ʩ ʇʝʨʩʠʝʡ, ʟʘʥʠʤʘʣʠʩʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʠʟʫʯʝʥʠʶ ʠʨʘʥʩʢʦʛʦ ʨʳʥʢʘ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʤʦʞ-
ʥʦʩʪʝʡ ʜʣʷ ʪʦʨʛʦʚʣʠ ʧʨʦʜʫʢʮʠʝʡ ʩ/ʭ ʠ ʨʝʤʝʩʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ 
ʧʨʦʯ.; ʠʙʲʡʫʧʢ ʡʦʫʞʩʞʪʧʛ ʩʬʪʪʣʧ-ʨʧʝʝʙʦʦʴʮ: ʦʙʝʩʧʝʯʠʚʘʣʠ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʨʦʩ-
ʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʢʫʧʮʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ, ʧʨʦʷʚʣʷʣʠ ʟʘʙʦʪʫ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʠʭ ʠʤʫʱʝʩʪʚʘ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʱʘʣʠ ʦʪ ʧʨʦʠʟʚʦʣʘ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ, ʚʳʜʘʚʘʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʨʝʰʝʥʠʷ ʠ ʣʠʮʝʥ-
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ʟʠʠ, ʧʘʩʧʦʨʪʘ ʠ ʚʠʟʳ, ʦʬʦʨʤʣʷʣʠ ʜʫʭʦʚʥʳʝ ʟʘʚʝʱʘʥʠʷ ʠ ʧʨʦʯ.; ʪʧʝʞʢʪʫʛʡʞʥ ʩʙʪʱʡʩʞʦʡʷ ʫʧʩʜʧʛʧ-
ʶʣʧʦʧʥʡʰʞʪʣʡʮ ʪʛʸʠʞʢ ʪ ʉʧʪʪʡʞʢ: ʪʘʢ, ʢʦʥʩʫʣʴʩʪʚʦ ʚ ʉʝʠʩʪʘʥʝ (ʉʠʩʪʘʥʝ) ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʣʦ ʦʙʤʝʥ 
ʩ/ʭ ʧʨʦʜʫʢʮʠʝʡ, ʪʘʢʦʡ ʢʘʢ ʧʰʝʥʠʮʘ ʠ ʨʠʩ. ɺ 1890-ʭ ʛʛ. ʢʦʥʩʫʣʴʩʢʠʝ ʩʣʫʞʙʳ ʧʦʤʦʛʘʣʠ ʟʘʢʣʶʯʘʪʴ ʢʦʥʪʨʘʢʪʳ 
ʤʝʞʜʫ ʨʦʩʩʠʡʩʢʠʤʠ ʘʛʨʘʨʠʷʤʠ ʠ ʤʝʩʪʥʳʤʠ ʧʝʨʩʠʜʩʢʠʤʠ ʬʝʨʤʝʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʟʜʘʥʠʶ ʩʝʪʝʡ ʩʙʳʪʘ 
ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʟʝʨʥʘ, ʯʪʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʇʝʨʩʠʠ ʚ ʩʚʝʪʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʢʨʠʟʠʩʦʚ ʚ ʨʝʛʠʦʥʝ ʠ ʥʝʭʚʘʪʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɻʝʥʝʨʘʣʥɹʦʝ ʢʦʥʩʫʣʴʩʪʚʦ ʚ ʍʦʨʘʩʘʥʝ (ʄʝʰʭʝʜʝ), ʦʬʠʮʠ-
ʘʣʴʥʦʝ ʦʪʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʣʦʩʴ ʚ 1889 ʛ., ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʣʦ ʬʫʥʢʮʠʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦ ʩ/ʭ ʠ ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʝ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩʪʘʣʦ ʚʘʞʥʳʤ ʮʝʥʪʨʦʤ ʜʣʷ ʨʫʩʩʢʦʛʦ ʙʠʟ-
ʥʝʩʘ ʥʘ ʧʝʨʩʠʜʩʢʦʡ ʟʝʤʣʝ. ʉ 1890- ʭ ʛʦʜʦʚ ʪʘʤ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʪʦʨʛʦʚʣʷ ʪʝʢʩʪʠʣʝʤ, ʤʝʜʥʳʤʠ ʠʟʜʝ-
ʣʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʪʦʚʘʨʘʤʠ ʠʟ ʈʦʩʩʠʠ. ʂʦʥʩʫʣʳ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʷʨʤʘʨʢʠ ʠ ʚʳʩʪʘʚʢʠ ʪʦʨʛʦʚʳʭ ʪʦʚʘʨʦʚ, 
ʛʜʝ ʨʦʩʩʠʡʩʢʠʝ ʢʫʧʮʳ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʥʘʨʷʜʫ ʩ ʠʨʘʥʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʦʛʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʶ 
ʧʨʦʜʫʢʮʠʶ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʂʦʥʩʫʣ ʠʩʧʦʣʴʟʦʚʘʣ ʩʚʦʠ ʣʠʯʥʳʝ ʠ ʜʝʣʦʚʳʝ 
ʩʚʷʟʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʥʫʞʥʳʭ ʨʦʩʩʠʡʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʠʨʘʥʩʢʠʭ ʪʦʚʘʨʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʦʩʩʠʡʩʢʦʤ 
ʨʳʥʢʝ, ʫʩʪʘʥʘʚʣʠʚʘʣ ʠ ʧʦʜʜʝʨʞʠʚʘʣ ʢʦʥʪʘʢʪʳ ʩ ʤʝʩʪʥʳʤʠ ʧʝʨʩʠʜʩʢʠʤʠ ʢʫʧʮʘʤʠ.  

ʉ 1888 ʧʦ 1897 ʛʛ. ʜʦʣʞʥʦʩʪʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʫʣʘ ʚ ʄʝʰʭʝʜʝ ʟʘʥʠʤʘʣ ʇʝʪʨ ʄʠʭʘʡʣʦʚʠʯ ɺʣʘ-
ʩʦʚ, ʢʦʪʦʨʳʡ ʥʘʩʪʦʡʯʠʚʦ ʧʨʦʜʚʠʛʘʣ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʈʦʩʩʠʠ ʚ ʍʦ-
ʨʘʩʘʥʝ, ʦʢʘʟʳʚʘʣ ʧʦʤʦʱʴ ʨʦʩʩʠʡʩʢʠʤ ʢʫʧʮʘʤ ʠ ʧʨʦʤʳʰʣʝʥʥʠʢʘʤ ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʨʦʩʩʠʡʩʢʦ-ʧʝʨʩʠʜʩʢʦʡ 
ʪʦʨʛʦʚʣʠ. ɺ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ɸɺʇʈʀ, ʦʩʚʝʱʘʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʫʩʩʢʦʛʦ ʢʦʥʩʫʣʴʩʪʚʘ ʚ ʍʦ-
ʨʘʩʘʥʝ, ʩʦʭʨʘʥʠʣʠʩʴ ʟʘʧʠʩʠ ʢʦʥʩʫʣʘ ʦ ʪʦʨʛʦʚʣʝ ʩ ʈʦʩʩʠʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʦʪʤʝʯʘʣ ʩʣʝʜʫʶʱʝʝ: çʊʦʨʛʦʚ-
ʣʷ ʍʦʨʘʩʘʥʘ ʩ ʈʦʩʩʠʝʡ,  ʧʦ ʚʚʦʟʫ ʠ ʦʪʧʫʩʢʫ ʚʳʨʘʞʘʚʰʘʷʩʷ ʚ ʥʠʯʪʦʞʥʳʭ ʮʠʬʨʘʭ ʜʦ ʟʘʥʷʪʠʷ ɿʘʢʘʩʧʠʡ-
ʩʢʦʛʦ ʢʨʘʷ, ʩ 1881 ʛ. ʥʘʯʘʣʘ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʪʴʩʷ. ɺ 1889 ʛ. ʦʥʘ ʜʦʭʦʜʠʣʘ ʫʞʝ: ʧʨʠʚʦʟ ʜʦ 9.209.000 ʢʨʘ-
ʥʦʚ=2.700.000 ʨʫʙʣʷʤ, ʘ ʦʪʧʫʩʢ ʜʦ 6.000.000 ʢʨʘʥʦʚ, ʚ 1890 ʛ. ʚʚʦʟ ʜʦ 12.827.000. ʢʨʘʥʦʚ, ʘ ʦʪʧʫʩʢ ʜʦ 
6.375.000, ʚ 1891 ʛ. ʚʚʦʟ ʜʦ 14.456.000. ʠ ʦʪʧʫʩʢ ʜʦ 8.000.000. ʢʨʘʥʦʚ. ɻʣʘʚʥʳʝ ʩʪʘʪʴʠ ʚʚʦʟʘ ʠʟ ʈʦʩʩʠʠ ʚ 
ʍʦʨʘʩʘʥ: ʩʘʭʘʨ-ʨʘʬʠʥʘʜ ʠ ʩʘʭʘʨʥʳʡ ʧʝʩʦʢ ʥʘ 5. 880.000 ʢʨʘʥʦʚ; ʤʘʥʫʬʘʢʪʫʨʥʳʡ ʪʦʚʘʨ ʥʘ 5.565.000. 
ʢʨʘʥʦʚ; ʧʦʩʫʜʘ ʬʘʷʥʩʦʚʘʷ ʠ ʩʪʝʢʣʦ ʥʘ 560.000 ʢʨʘʥʦʚ; ʞʝʣʝʟʦ ʠ ʠʟʜʝʣʠʷ ʠʟ ʦʥʘʛʦ ʥʘ 404.000; ʩʪʝʘʨʠ-
ʥʦʚʳʝ ʩʚʝʯʠ ʥʘ 385.000; ʥʝʬʪʴ ʥʘ 332.000. 

ɻʣʘʚʥʘʷ ʩʪʘʪʴʷ ʦʪʧʫʩʢʘ ʠʟ ʍʦʨʘʩʘʥʘ ʚ ʈʦʩʩʠʶ ʩʫʪʴ: ʰʝʨʩʪʴ ʥʘ 1.870.000 ʢʨʘʥʦʚ; ʭʣʦʧʦʢ ʥʘ 
1.685.000; ʧʰʝʥʠʮʘ ʥʘ 600.000; ʩʫʭʠʝ ʬʨʫʢʪʳ ʠ ʦʨʝʭʠ ʥʘ 590.000; ʢʦʚʨʳ ʥʘ 507.000; ʩʳʨʳʝ ʢʦʞʠ ʥʘ 
356.000; ʰʝʣʢʦʚʳʝ ʠ ʙʫʤʘʞʥʳʝ ʠʟʜʝʣʠʷ ʥʘ 5=354.000, ʢʨʫʧʥʳʡ ʠ ʤʝʣʢʠʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʥʘ 100.000 ʢʨʘ-
ʥʦʚ. éʈʳʥʢʠ ʄʝʰʝʜʘ ʠ ʉʝʙʟʝʚʘʨʘ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʠʤʝʶʪ 4/5 ʪʦʚʘʨʦʚ ʨʫʩʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʠʰʴ 
1/5 ʝʚʨʦʧʝʡʩʢʦʛʦ, ʪʘʢ ʯʪʦ ʠ ʙʝʟ ʚʳʜʘʯʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʫʩʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʧʨʝʤʠʠ ʥʘ ʚʚʦʟʠʤʳʝ ʚ 
ʍʦʨʘʩʘʥ ʩʘʭʘʨ ʠ ʍ/ʙ ʠʟʜʝʣʠʷ, ʢʘʢ - ʪʦ ʧʨʘʢʪʠʢʫʝʪʩʷ ʥʳʥʝ ʠ ʪʦʪ ʠ ʜʨʫʛʠʷ ʩ ʫʩʧʝʭʦʤ ʤʦʛʣʠ ʙʳ ʢʦʥʢʫʨʠʨʦ-
ʚʘʪʴ ʢʘʢ ʥʘ ʨʳʥʢʘʭ ʦʥʘʛʦ, ʪʘʢ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʩʣʝʜʥʠʭ ʩ ʦʜʥʦʨʦʜʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ʝʚʨʦʧʝʡʩʢʠʭ ʬʘʙ-
ʨʠʢ. ʃʫʯʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʨʳʥʢʘʭ ʇʝʨʩʠʠ ʧʦʣʴʟʫʶʪʩʷ ʨʫʩʩʢʠʝ ʢʫʙʦʚʳʝ ʩʠʪʮʳ ʠ ʧʫʥʮʦʚʳʡ ʪʦʚʘʨ, ʥʝ ʠʤʝ-
ʶʱʠʝ ʢʦʥʢʫʨʝʥʪʦʚ [5, ʣʣ.58-61].  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʢʦʥʩʫʣ ʇ.ʄ. ɺʣʘʩʦʚ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʥʘ çʥʘʩʪʦʷʪʝʣʴʥʳʝ ʥʫʞʜʳ ʨʫʩʩʢʦʡ ʪʦʨʛʦʚ-
ʣʠ ʩ ʍʦʨʘʩʘʥʦʤ, ʪʦʨʤʦʟʷʱʠʝ ʧʨʘʚʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʘʢʦʚʦʡè. ʆʥʠ, ʥʘ ʝʛʦ ʚʟʛʣʷʜ, ʟʘʢʣʶʯʘʣʠʩʴ: çʘ) ʚ 
ʦʪʩʫʪʩʪʚʠʠ ʨʫʩʩʢʠʭ ʪʘʤʦʞʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ɿʘʢʘʩʧʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʍʦʨʘʩʘʥʦʤ; ʙ) ʚ 
ʦʪʩʫʪʩʪʚʠʠ ʧʦʯʪʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʛ. ʄʝʰʝʜʦʤ ʠ ɸʩʭʘʙʘʜʦʤ ʩ) ʚ ʦʪʩʫʪʩʪʚʠʠ ʨʫʩʩʢʦʛʦ ʙʘʥʢʘ ʚ ʛ. 
ʄʝʰʝʜ ʜ) ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʫʨʩ ʩʝʨʝʙʨʷʥʦʡ ʧʝʨʩʠʜʩʢʦʡ ʤʦʥʝʪʳ, ʧʦʤʝʱʘʶʱʝʡʩʷ ʥʘ ʨʳʥ-
ʢʘʭ ɹʘʢʫ, ɸʩʭʘʙʘʜʘ, ʄʝʨʚʘ ʠ ɹʫʭʘʨʳè [6, ʊʘʤ ʞʝ, ʣʣ.61-62].  

ʕʪʘ ʢʨʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʝʛʦʜʥʷ ʣʫʯʰʝ ʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠʞʝʥʠʷ, ʥʦ ʠ ʫʧʫʱʝʥʠʷ ʨʫʩʩʢʦʡ 
ʜʠʧʣʦʤʘʪʠʠ ʚ ʚʦʧʨʦʩʘʭ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʝʨʩʘʤʠ ʥʘ ʨʫʙʝʞʝ ʩʪʦʣʝʪʠʡ. ɺ ʫʩʣʦʚʠʷʭ 
ʩʣʦʞʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ ʂʘʜʞʘʨʩʢʦʡ ʜʝʨʞʘʚʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷ-
ʟʠ, ʠʤʝʥʥʦ ʨʦʩʩʠʡʩʢʠʡ ʢʦʥʩʫʣ ʩʪʘʥʦʚʠʣʩʷ ʛʘʨʘʥʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʆʥ ʩʦʯʝʪʘʣ ʚ ʩʝ-
ʙʝ ʬʫʥʢʮʠʠ ʜʠʧʣʦʤʘʪʘ, ʠʩʪʦʨʠʢʘ, ʶʨʠʩʪʘ, ʵʢʦʥʦʤʠʩʪʘ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʪʠʢʘ ʚ ʦʜʥʦʤ ʣʠʮʝ, ʯʪʦ 
ʪʨʝʙʦʚʘʣʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ ʤʝʩʪʥʦʡ ʩʧʝʮʠʬʠʢʠ. ʂʦʥʩʫʣʳ ʟʘʥʠ-
ʤʘʣʠʩʴ ʪʘʢʞʝ ʨʘʟʨʝʰʝʥʠʝʤ ʩʧʦʨʦʚ ʤʝʞʜʫ ʨʫʩʩʢʦ-ʧʦʜʜʘʥʥʳʤʠ ʚ ʇʝʨʩʠʠ (ʚʳʩʪʫʧʘʣʠ ʧʦʩʨʝʜʥʠʢʘʤʠ ʚ 
ʠʩʢʘʭ ʠ ʪʷʞʙʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦ ʜʝʣʘʤ ʪʦʨʛʦʚʳʤ, ʪʘʤʦʞʝʥʥʳʤ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʥʘ ʤʝʩʪʘʭ, ʘ ʚ ʩʣʫ-
ʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʧʝʨʩʠʜʩʢʠʤʠ ʧʦʜʜʘʥʥʳʤʠ ʜʝʣʘ ʧʦʜʣʝʞʘʣʠ ʨʘʩ-
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ʩʤʦʪʨʝʥʠʶ ʤʝʩʪʥʦʡ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʴʶ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ ʈʦʩʩʠʠ). 

ɺ 1883 ʛ. ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʦʪʤʝʥʠʣʦ ʙʝʩʧʦʰʣʠʥʥʳʡ ʪʨʘʥʟʠʪ ʠʥʦʩʪʨʘʥʥʳʭ ʪʦʚʘʨʦʚ ʯʝ-
ʨʝʟ ɿʘʢʘʚʢʘʟʴʝ, ʯʪʦ ʫʩʠʣʠʣʦ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ ʥʘ ʨʳʥʢʘʭ ʉʝʚʝʨʥʦʡ ʠ ʎʝʥ-
ʪʨʘʣʴʥʦʡ ʇʝʨʩʠʠ ʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʨʫʩʩʢʘʷ ʪʝʢʩʪʠʣʴʥʘʷ, ʩʘʭʘʨʥʘʷ ʠ ʥʝʬʪʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 
ʩʪʘʣʘ ʚʳʪʝʩʥʷʪʴ ʠʟ ʧʝʨʩʠʜʩʢʠʭ ʧʨʦʚʠʥʮʠʡ, ʚʢʣʶʯʘʷ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ ʩ ɸʬʛʘʥʠʩʪʘʥʦʤ ʍʦ-
ʨʘʩʘʥ - ʚʘʞʥʳʡ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ ʥʘ ʧʫʪʠ ʠʟ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʀʥʜʠʶ ʠ ʇʝʨʩʠʶ, ʘʥʛʣʠʡʩʢʫʶ ʪʦʨʛʦʚʣʶ.  

ʅʘʢʦʥʝʮ, 27 ʦʢʪʷʙʨʷ 1901 ʛ. ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʨʫʩʩʢʦ-ʧʝʨʩʠʜʩʢʘʷ ʪʦʨʛʦʚʘʷ ʢʦʥʚʝʥʮʠʷ, ʢʦʪʦʨʘʷ 
ʚʚʦʜʠʣʘ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʩʦʟʜʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʨʫʩʩʢʦʡ ʪʦʨʛʦʚʣʠ ʚ ʇʝʨʩʠʠ: 
ʥʘ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʪʘʪʴʠ ʨʫʩʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʧʦʰʣʠʥʳ ʥʠʞʝ ʧʨʝʞʥʝʡ 5-ʧʨʦʮʝʥʪʥʦʡ. ʈʳ-
ʥʦʢ ʪʦʚʘʨʦʚ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʣʩʷ. ʀʟ ɸʩʪʨʘʭʘʥʠ ʚ ʥʘʯʘʣʝ XX ʚ. ʚʝʟʣʠ ʚ ʇʝʨʩʠʶ: ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ 
ʪʢʘʥʠ, ʩʘʭʘʨ-ʨʘʬʠʥʘʜ, ʜʝʨʝʚʷʥʥʳʝ ʙʦʯʢʠ, ʩʫʥʜʫʢʠ ʠ ʜʨʫʛʠʝ ʠʟʜʝʣʠʷ ʠʟ ʜʝʨʝʚʘ, ʚʢʣʶʯʘʷ ʤʝʙʝʣʴ, ʘ ʪʘʢ-
ʞʝ ʙʫʤʘʛʫ, ʮʝʤʝʥʪ, ʤʳʣʦ, ʢʦʞʫ, ʩʪʝʢʣʷʥʥʫʶ ʧʦʩʫʜʫ ʠ ʦʢʦʥʥʦʝ ʩʪʝʢʣʦ, ʟʝʨʢʘʣʘ, ʩʘʤʦʚʘʨʳ, ʤʘʢʘʨʦʥʥʳʝ 
ʠʟʜʝʣʠʷ, ʞʝʣʝʟʦ, ʦʙʫʚʴ, ʩʸʜʣʘ ʠ ʜʨ. ʀʤʧʦʨʪ ʚ ʈʦʩʩʠʶ ʠʟ ʇʝʨʩʠʠ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʪʨʘʜʠʮʠʦʥ-
ʥʳʤʠ ʜʣʷ ʨʫʩʩʢʦ-ʧʝʨʩʠʜʩʢʦʡ ʪʦʨʛʦʚʣʠ ʪʦʚʘʨʘʤʠ, ʢʘʢ ʨʠʩ, ʬʨʫʢʪʳ, ʧʨʷʥʦʩʪʠ, ʤʸʜ, ʨʳʙʦʧʨʦʜʫʢʪʳ, ʰʸʣʢ-
ʩʳʨʝʮ, ʭʣʦʧʦʢ, ʰʝʨʩʪʴ, ʪʘʙʘʢ, ʜʨʘʛʦʮʝʥʥʳʝ ʢʘʤʥʠ, ʩʚʠʥʝʮ.  

ʊʦʨʛʦʚʳʡ ʙʘʣʘʥʩ ʈʦʩʩʠʠ ʩ ʇʝʨʩʠʝʡ ʚ ʥʘʯʘʣʝ XX ʚ. ʙʳʣ ʫʩʪʦʡʯʠʚʦ ʘʢʪʠʚʥʳʤ, ʘ ʠʤʝʥʘ ʨʫʩʩʢʠʭ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʬʠʥʘʥʩʠʩʪʦʚ ʙʨʘʪʴʝʚ ʇʦʣʷʢʦʚʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʦʩʥʦʚʘʥʠʝ çʊʦʚʘʨʠʱʝʩʪʚʘ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʚ ʇʝʨʩʠʠ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠè (1892) ʩ ʦʪʜʝʣʝʥʠʷʤʠ ʚ ʊʝʛʝʨʘʥʝ, ʈʝʰʪʝ, ʄʝʰ-
ʭʝʜʝ ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʋʯʸʪʥʦ-ʩʩʫʜʥʦʛʦ ʙʘʥʢʘ ʇʝʨʩʠʠ (1890), ʩʦʟʜʘʥʥʳʡ ʩ ʮʝʣʴʶ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʚʣʠʷʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʐʘʭʠʥʰʘʭʩʢʦʛʦ ʙʘʥʢʘ (1889), 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʃʠʘʥʦʟʦʚʳʭ, ʦʩʥʦʚʘʚʰʠʭ ʢʨʫʧʥʝʡʰʝʝ ʨʳʙʦʣʦʚʥʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʇʝʨʩʠʠ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʦʝ ʥʘ ʚʳʣʦʚ ʨʳʙʳ ʦʩʝʪʨʦʚʳʭ ʧʦʨʦʜ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʜʨ., ʥʘʚʩʝʛʜʘ ʚʦʰʣʠ ʚ 
ʠʩʪʦʨʠʶ ʨʫʩʩʢʦ-ʧʝʨʩʠʜʩʢʠʭ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʧʣʦʤʘʪʠʷ ʈʦʩʩʠʠ ʚ ʀʨʘʥʝ ʥʘ ʨʫʙʝʞʝ XIX-XX ʚʚ. ʙʳʣʘ 
ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʘʩʧʝʢʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ 
ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ɺʝʣʠʢʦʙʨʠʪʘʥʠʝʡ. ʂʦʥʩʫʣʴʩʢʠʝ ʩʣʫʞʙʳ ʈʦʩʩʠʠ ʚ ʍʦʨʘʩʘʥʝ, ʉʝʠʩʪʘʥʝ ʠ 
ʜʨʫʛʠʭ ʧʝʨʩʠʜʩʢʠʭ ʧʨʦʚʠʥʮʠʷʭ, ʦʙʣʘʜʘʷ ʩʚʦʠʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʠʛʨʘʣʠ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ 
ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ, ʫʢʨʝʧʣʝʥʠʠ ʜʚʫʩʪʦ-
ʨʦʥʥʠʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʘʣʦ ʥʘʜʝʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʢʦʥʪʘʢʪʦʚ 
ʈʦʩʩʠʠ ʠ ʇʝʨʩʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʣ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʠʧʣʦʤʘʪʦʚ ʠ ʚʟʘʠʤʥʘʷ ʟʘʠʥ-
ʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʈʦʩʩʠʠ ʠ ʇʝʨʩʠʠ ʚ ʜʚʫʩʪʦʨʦʥʥʝʤ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʤ ʜʠʘʣʦʛʝ. 
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НАЗВАНИЯ ДЕРЕВЬЕВ В ТОПОНИМИКЕ 
НАСЕЛЕННЫХ ПУНКТОВ ВЕЛИКОБРИТАНИИ 

Вольфберг Даниил Маркович 
ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʟʚʘʥʠʡ ʜʝʨʝʚʴʝʚ ʚ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚʳʭ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʦʪʤʝʯʘʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʟʚʘʥʠʡ ʜʝʨʝʚʴʝʚ ʚ 
ʘʥʛʣʠʡʩʢʦʡ ʪʦʧʦʥʠʤʠʢʝ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.   
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʦʧʦʥʠʤ, ʜʝʨʝʚʦ, ʛʝʦʛʨʘʬʠʷ, ʘʥʛʣʠʡʩʢʠʡ  
ʷʟʳʢ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʣʘʩʪ   
 

NAMES OF TREES IN TOPONYMICS OF PLACE-NAMES IN TOPONYMICS OF GREAT BRITAIN 
 

Volfberg Daniil Markovich 
 
Abstract: The article deals with the problem of using tree names in geographical designation of Great Britain. 
Based on the study of linguistic historical layers of the English language it is shown that there is a widespread 
use of tree names in English toponomy which reflects cultural features of different regions of Great Britain. 
Keywords:  place name, tree, geography, English language, historical layer 

 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʪʦʧʦʥʠʤʠʢʠ ï ʥʘʫʢʠ, ʠʩʩʣʝʜʫʶʱʝʡ çʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʥʘʟʚʘʥʠʷ (ʪʦʧʦʥʠʤʳ), ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʩʪʨʫʢʪʫʨʫ, ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ, ʩʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠè. [10, ʩ.731]. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ 
ʪʦʧʦʥʠʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʠʩʪʦʨʠʶ, ʦʪʨʘʞʘʷ ʟʘʙʳʪʳʝ ʩʚʦʡʩʪʚʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ. ʆʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʛʨʘʬʠʠ, ʣʠʥʛʚʠʩʪʠʢʠ, ʠʩʪʦʨʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ʠ ʜʘʝʪ ʮʝʥʥʳʡ ʤʘ-
ʪʝʨʠʘʣ ʦ ʥʘʨʦʜʘʭ, ʥʘʩʝʣʷʚʰʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʤʝʩʪʥʦʩʪʴ. ɹʨʠʪʘʥʩʢʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʦʟʥʠʢʣʠ 
ʚ ʢʦʥʢʨʝʪʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʟʘʚʦʝʚʘʥʠʝʤ ʩʪʨʘʥʳ ʚʥʘʯʘʣʝ ʨʠʤʣʷʥʘʤʠ, ʟʘʪʝʤ ʛʝʨʤʘʥʩʢʠʤʠ ʧʣʝʤʝʥʘʤʠ ʘʥʛʣʦʚ, ʩʘʢʩʦʚ ʠ 
ʶʪʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʧʦʩʣʝʜʦʚʘʣʠ ʚʪʦʨʞʝʥʠʷ ʩʢʘʥʜʠʥʘʚʦʚ ʠ ʥʦʨʤʘʥʥʦʚ.  ɺʩʝ ʵʪʠ ʥʘʨʦʜʳ ʚʥʝʩʣʠ ʩʚʦʡ 
ʚʢʣʘʜ ʚ ʪʦʧʦʥʠʤʠʶ ʩʪʨʘʥʳ ʠ ʩʜʝʣʘʣʠ ʘʥʛʣʠʡʩʢʠʝ ʪʦʧʦʥʠʤʳ ʪʘʢʠʤʠ, ʢʘʢʠʤʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ. ʄʥʦ-
ʛʠʝ ʙʨʠʪʘʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʟʘ ʛʦʜʳ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʠʟʤʝʥʠʣʠʩʴ ʜʦ 
ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʯʪʦ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʫʟʥʘʪʴ.  ʂʘʢ ʦʪʤʝʯʘʣ ʉ. ɹ. 
ɺʝʩʝʣʦʚʩʢʠʡ, çʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʘʟʚʘʥʠʷ ʜʦʰʣʠ ʜʦ ʥʘʩ ʥʝ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ, ʘ ʚ ʠʟʤʝʥʝʥʥʦʤ 
ʠʣʠ ʠʩʢʘʞʝʥʥʦʤ ʪʝʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʳ ʯʝʨʧʘʝʤ ʠʭè. [5, ʩ. 26]. ʇʨʝʜʤʝʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʢʫʣʴʪʦʤ ʜʝʨʝʚʘ ʚ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʙʣʶʜʝʥʠʷ, ʥʘʟʚʘʥʠʷ ʥʘʩʝʣʝʥʥʦʛʦ 
ʧʫʥʢʪʘ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʧʨʠʨʦʜʦʡ ʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʥʘʟʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ɽʱʝ ʘʢʘʜʝʤʠʢ ʅ.ʄʘʨʨ ʦʪʤʝʯʘʣ ʯʪʦ 
çʥʘʟʚʘʥʠʝ ʩʝʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʥʘʟʚʘʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʜʝʨʝʚʘè [11, ʩ. 832].  ɺʦʧʨʦʩʳ 
ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʟʘʪʨʘʛʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢʘʢ K.Cameron,   R. Coates, E. 
Ekwall, A.Mawer, A. D Mills, A.L.F.Rivet, D. Roffe, A. Smith, F.Stenton, ʅ. ɸʤʦʩʦʚʦʡ, ɺ.ɹʝʣʝʥʴʢʦʡ. ɺ ʅʠʢʦ-
ʥʦʚʘ ʠ ʜʨ. 
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ʊʦʧʦʥʠʤʠʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦ-
ʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʢʝʣʴʪʩʢʦʛʦ, ʣʘʪʠʥʩʢʦʛʦ, ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ, ʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʷʟʳʢʦʚ. 
ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʩʝʤʘʥʪʠʢʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʡ.    

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʝʣʴʪʩʢʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 
ʧʣʘʩʪʘ. ʂʝʣʴʪʳ ʧʦʷʚʠʣʠʩʴ ʥʘ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʘʭ ʧʨʠʤʝʨʥʦ ʚ 9 ʚʝʢʝ ʜʦ ʥʘʰʝʡ ʵʨʳ.ʂʘʢ ʧʠʩʘʣ ɹʝʜʘ 
ɼʦʩʪʦʧʦʯʪʝʥʥʳʡ, çʩʥʘʯʘʣʘ ʥʘ ʦʩʪʨʦʚʝ, ʢʦʪʦʨʳʡ ʦʥ ʥʘʟʳʚʘʝʪ ɸʣʴʙʦʠʥ, ʦʙʠʪʘʣʠ ʪʦʣʴʢʦ ʙʨʠʪʪʳ, ʦʪ ʢʦʪʦ-
ʨʳʭ ʦʥ ʧʦʣʫʯʠʣ ʩʚʦʝ ʠʤʷè [2, ʩ. 33]. ʈʝʣʠʛʠʦʟʥʳʝ ʚʦʟʟʨʝʥʠʷ ʢʝʣʴʪʦʚ ʙʳʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʯʠʪʘʥʠʝʤ 
ʠ ʦʙʦʞʝʩʪʚʣʝʥʠʝʤ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ, ʢʫʣʴʪʦʤ ʜʝʨʝʚʘ. ɺʘʞʥʫʶ ʨʦʣʴ ʫ ʢʝʣʴʪʦʚ ʠʛʨʘʣʠ ʜʨʫʠʜʳ ïʞʨʝʮʳ, 
ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʙʝʟʛʨʘʥʠʯʥʫʶ ʚʣʘʩʪʴ ʠ ʩʯʠʪʘʣʠʩʴ ʧʦʩʨʝʜʥʠʢʘʤʠ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʙʦʛʘʤʠ. ʋ ʢʘʞʜʦʛʦ 
ʜʨʫʠʜʘ ʤʦʛʣʦ ʙʳʪʴ ʩʚʦʸ ʩʚʷʱʝʥʥʦʝ ʜʝʨʝʚʦ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʦʩʦʙʘʷ ʩʚʷʟʴ ʠ ʢʦʪʦʨʦʝ, ʧʦ ʠʭ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʨʠʜʘʚʘʣʦ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʳʝ ʩʠʣʳ. ʅʘʠʙʦʣʝʝ ʩʚʷʱʝʥʥʳʤʠ ʜʣʷ ʜʨʫʠʜʦʚ ʙʳʣʠ ʪʨʠ 
ʜʝʨʝʚʘ ï ʜʫʙ, ʷʩʝʥʴ ʠ ʙʦʷʨʳʰʥʠʢ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʜʫʙʦʤ ʩʚʷʟʳʚʘʣʦʩʴ ʝʱʝ ʦʜʥʦ ʧʦʯʠʪʘʝʤʦʝ ʨʘʩʪʝʥʠʝ - 
ʦʤʝʣʘ. çʋ ʜʨʫʠʜʦʚ ʥʝ ʙʳʣʦ ʥʠʯʝʛʦ ʙʦʣʝʝ ʩʚʷʱʝʥʥʦʛʦ, ʯʝʤ ʦʤʝʣʘ ʠ ʜʝʨʝʚʦ, ʥʘ ʢʦʪʦʨʤ ʦʥʘ ʨʘʩʪʝʪè [9, 
ʩ.83]. ʆʤʝʣʘ ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʩ ʠʟʤʝʥʝʥʠʝʤ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ (ʟʠʤʥʝʤ ʩʦʣʥʮʝʩʪʦʷʥʠʝʤ). ʂʝʣʴʪʳ ʪʘʢʞʝ 
ʚʝʨʠʣʠ, ʯʪʦ ʜʝʨʝʚʦ ʦʨʝʰʥʠʢʘ ʠʟ ʩʪʦʷʚʰʝʛʦ ʧʦʜʣʝ ʠʩʪʦʯʥʠʢʘ (ʟʘʢʣʶʯʘʚʰʝʛʦ ʙʦʞʝʩʪʚʝʥʥʫʶ ʤʫʜʨʦʩʪʴ), 
ʨʦʥʷʣʦ ʠʥʦʛʜʘ ʦʨʝʭʠ ʚ ʠʩʪʦʯʥʠʢ, éʢʦʪʦʨʳʝ ʜʘʚʘʣʠ ʦʪʚʝʜʘʚʰʝʤʫ ʠʭ ʧʦʣʥʦʪʫ ʟʥʘʥʠʷ [12, ʩ.635]. 

ʉʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ ʠʛʨʘʣʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ. ʂʝʣʴʪʳ ʚʦʩʧʨʠʥʠʤʘʣʠ ʤʠʨ ʢʘʢ ʞʠʚʦʡ ʦʨ-
ʛʘʥʠʟʤ, ʛʜʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ï ɻ ʪʦ ʜʫʭ ʠʣʠ ʙʦʞʝʩʪʚʦ. çʏʝʣʦʚʝʢ ʚʠʜʝʣ ʚ ʷʚʣʝʥʠʷʭ ʧʨʠʨʦʜʳ ʩʚʝʨʭʲʝʩʪʝ-
ʩʪʚʝʥʥʳʝ 

ʉʫʱʝʩʪʚʘ. ʆʥ ʦʜʫʭʦʪʚʦʨʠʣ ʧʨʠʨʦʜʫ. ʕʪʦ ʧʝʨʚʦʙʳʪʥʳʡ ʘʥʠʤʠʟʤ. ʉʣʝʜʳ ʝʛʦ ʚʠʜʥʳ ʚ ʪʦʧʦʥʠʤʠʠè [13, 
ʩ.29]. çɺʘʞʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʚ ʨʝʣʠʛʠʠ ʢʝʣʴʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʟʚʘʥʠʝ ʧʣʝʤʝʥʠ ʘʙʫʨʦʥʦʚ ʠ 
ʙʨʠʪʪʩʢʦʝ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʘ ʁʦʨʢ Eburacum ʩʦʜʝʨʞʠʪ ʢʝʣʴʪʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʩʚʷʱʝʥʥʦʛʦ ʪʠʩʦʚʦʛʦ ʜʝʨʝʚʘè 
[21]. ɺ ʢʝʣʴʪʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʪʠʩʦʚʦʝ ʜʝʨʝʚʦ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʦ ʩʤʝʨʪʴ ʠ ʚʦʟʨʦʞʜʝʥʠʝ. ɼʨʫʠʜʳ ʚʝʨʠʣʠ ʚ 
ʙʝʩʩʤʝʨʪʠʝ, ʠ ʵʪʦ ʜʝʨʝʚʦ ʦʣʠʮʝʪʚʦʨʷʣʦ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʤʠʨʘʤʠ. çɺ ʠʨʣʘʥʜʩʢʠʭ ʤʠʬʘʭ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 
ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢʘʢ Mac Cullinn (ʩʳʥ ʦʩʪʨʦʣʠʩʪʘ ʠʣʠ Mac Ibar (ʩʳʥ ʪʠʩʘ)è. [21]. ʆʩʦʙʦʝ ʨʝʣʠʛʠʦʟʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʫ ʢʝʣʴʪʦʚ ʠʤʝʣʠ ʩʚʷʱʝʥʥʳʝ ʨʦʱʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʣʝʩʘʭ ʠʣʠ ʥʘ ʭʦʣʤʘʭ. ʉʝʣʝʥʠʷ ʜʨʫʠʜʦʚ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʙʣʠʟʠ ʵʪʠʭ ʨʦʱ.  ʂʝʣʴʪʩʢʠʝ ʥʘʟʚʘʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʦʭʨʘʥʠʣʠʩʴ ʠ 
ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʦʧʦʥʠʤʠʢʝ ʐʦʪʣʘʥʜʠʠ, ʋʵʣʴʩʘ, ʀʨʣʘʥʜʠʠ ʠ ʂʦʨʥʫʦʣʣʘ ï ʪʝʨʨʠʪʦ-
ʨʠʷʭ, ʛʜʝ ʢʝʣʴʪʩʢʠʝ ʷʟʳʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʅʘʧʨʠʤʝʨ, ʚ ʰʦʪ-
ʣʘʥʜʩʢʦʡ ʪʦʧʦʥʠʤʠʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʡʢʦʥʠʤ Prinlaws ʠʣʠ Prynlawisï ʟʝʣʸʥʦʝ ʜʝʨʝʚʦ, Premwensete - ʙʝ-
ʣʦʝ ʜʝʨʝʚʦ [23]. ʋʵʣʴʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʤʝʝʪ ʦʡʢʦʥʠʤ Trewern, ʦʙʨʘʟʦʚʘʳʡ ʦʪ ʜʚʫʭ ʩʣʦʚ: çtreè, ʯʪʦ 
ʦʟʥʘʯʘʝʪ çʛʦʨʦʜè, ʠ çgwernè - çʦʣʴʭʘè (ʜʝʨʝʚʦ). ʕʪʦ ʥʘʟʚʘʥʠʝ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʛʦʨʦʜ ʦʣʴʭʠè [22]. 
ʅʘʟʚʘʥʠʝ ʩʝʣʝʥʠʷ ʚ ʉʝʚʝʨʦʡ ʀʨʣʘʥʜʠʷ Derrymore ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʙʦʣʴʰʦʡ ʜʫʙʦʚʳʡ ʣʝʩèè ʆʥʦ ʧʨʦʠʩ-
ʭʦʜʠʪ ʦʪ ʠʨʣʘʥʜʩʢʦʛʦ Doire M·r [17, ʩ.1009].   Kelynack (ʩʝʣʝʥʠʝ ʛ ʂʦʨʥʫʦʣʣʝ) ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʙʨʝʪʦʥʩʢʠʤ 
ʩʣʦʚʦʤ Quelneuc ð ʤʝʩʪʦ ʟʘʨʦʩʣʝʡ ʦʩʪʨʦʣʠʩʪʘ [17, ʩ.339]. ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʟʘʠʤʩʪʚʦʚʘʣ ʠʟ ʢʝʣʴʪʩʢʦʛʦ ʷʟʳ-
ʢʘ ʚ ʦʩʥʦʚʥʦʤ ʩʣʦʚʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ, ʥʘʟʚʘʥʠʷ ʨʝʢ ʠ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʦʚ [4, c. 21].  
ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ çʩ ʧʨʠʭʦʜʦʤ ʨʠʤʣʷʥ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɹʨʠʪʘʥʠʠ ʣʘʪʠʥʩʢʠʡ ʷʟʳʢ ʚʳʪʝʩʥʠʣ 
ʢʝʣʴʪʩʢʠʝ ʜʠʘʣʝʢʪʳ ʚ ʛʦʨʦʜʘʭ ʠ, ʚʝʨʦʷʪʥʦ, ʧʦʣʫʯʠʣ ʥʝʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʥʝ ʠʭè [8, ʩ.47]. ʂʝʣʴʪ-
ʩʢʠʝ ʥʘʟʚʘʥʠʷ ʛʦʨʦʜʦʚ ʙʳʣʠ ʣʘʪʠʥʠʟʠʨʦʚʘʥʳ. ʊʘʢ, ʙʨʠʪʪʩʢʠʡ ʛʦʨʦʜ Durouernon (ʥʘʟʚʘʥʠʝ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝ-
ʪʠʨʦʚʘʪʴ ʢʘʢ çʢʨʝʧʦʩʪʴ ʫ ʦʣʴʭʦʚʦʡ ʨʦʱʠè ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʣʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ Durovernum Cantiacorum 
(ʩʦʚʨʝʤʝʥʥʳʡ ʂʝʥʪʝʨʙʝʨʠ). ɻʦʨʦʜ  ʂʧʩʣ  ʙʳʣ ʥʘʟʚʘʥ  ʨʠʤʣʷʥʘʤʠ Eburacum ʠʣʠ Eboracum, ʯʪʦ ʷʚʣʷʝʪʩʷ 
ʣʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʦʡ ʙʨʠʪʪʩʢʦʛʦ EburǕcon ʦʪ eburos ʠ Ǖcon. ʠ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ çʤʝʩʪʦ, ʛʜʝ ʨʘʩ-
ʪʫʪ ʪʠʩʳè [17, ʩ.711].  

ɺ ʥʘʟʚʘʥʠʷʭ ʨʠʤʩʢʦʛʦ ʧʝʨʠʦʜʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʵʣʝʤʝʥʪ -chester ʠʣʠ -caster (çʢʨʝʧʦʩʪʴè). ʕʪʠʤ ʩʧʦ-
ʩʦʙʦʤ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʪʦʧʦʥʠʤʳ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʝʨʠʦʜʘ, ʥʘʧʨʠʤʝʨ: Woodchester -  ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʚ  
ɻʣʦʩʪʝʨʰʠʨʝ  (ʙʫʢʚ. çʣʝʩʥʘʷ ʢʨʝʧʦʩʪʴè) ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʨ.ʘʥʛʣ. wudu ʠ ʬʦʨʤʘʥʪʘ -ceaster.  [20, c. 694 ]. 

 ɺ 5 ʚʝʢʝ ʥʘʰʝʡ ʵʨʳ ʚ ɹʨʠʪʘʥʠʶ ʚʪʦʨʛʘʶʪʩʷ ʘʥʛʣʳ, ʩʘʢʩʳ ʠ ʶʪʳ ï ʛʝʨʤʘʥʩʢʠʝ ʧʣʝʤʝʥʘ, ʢʦʪʦʨʳʝ 
ʟʘʭʚʘʪʳʚʘʶʪ ʯʘʩʪʴ ʩʪʨʘʥʳ. ʆʢʘʟʘʚʰʠʩʴ ʚ ʥʦʚʳʭ ʤʝʩʪʘʭ, ʦʥʠ ʧʨʠʥʦʩʣʠ ʩ ʩʦʙʦʡ ʧʨʠʚʳʯʥʳʝ ʠʤ ʥʘʟʚʘʥʠʷ 
ʩʚʦʠʭ ʧʨʝʞʥʠʭ ʤʝʩʪ. ʗ. ɻʨʠʤʤ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʫ ʜʨʝʚʥʠʭ ʛʝʨʤʘʥʮʝʚ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʦʯʠʪʘʥʠʝ ʣʝʩʦʚ ʠ 
ʛʦʩʧʦʜʩʪʚʦʚʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʨʦʱʠ ʙʳʣʠ ʦʙʠʪʘʣʠʱʝʤ ʙʦʛʦʚ, ʘ ʩʚʷʱʝʥʥʳʝ ʜʝʨʝʚʴʷ ʠʭ ʠʟʦʙʨʘʞʝ-

https://en.wikipedia.org/wiki/Common_Brittonic
https://en.wiktionary.org/wiki/Reconstruction:Proto-Celtic/eburos#Proto-Celtic
https://en.wikipedia.org/wiki/Taxus_baccata
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ʥʠʝʤ [6, ʩ.24]. ʄʥʦʛʦʝ ʠʟ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʦʙʳʯʘʝʚ ʢʫʣʴʪʘ ʜʝʨʝʚʴʝʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʘʛʠʯʝʩʢʠʭ ʠ ʨʝʣʠ-
ʛʠʦʟʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. çʅʘʟʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʝʨʝʚʴʝʚ, - ʧʠʰʝʪ ʗ.ɻʨʠʤʤ, - ʙʳʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 
ʠʤʝʥʘʤʠ ʙʦʛʠʥʴ, ʥʘʧʨʠʤʝʨ ʜʨʝʚʥʝʩʢʘʥʜʠʥʘʚʩʢʠʝ Hlin, Gn§è [6, ʩ.248]. ʂʘʢ ʦʪʤʝʯʘʝʪ ɼʞ. ʌʨʵʟʝʨ, çʚ ɸʥ-
ʛʣʠʠ ʚ ʛʨʘʬʩʪʚʘʭ ʂʝʥʪ, ʉʫʨʨʝʡ ʠ ʉʘʩʩʝʢʩ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʘʪʢʠ ʦʛʨʦʤʥʦʛʦ ʣʝʩʘ ɸʡʜʝʨʠʜʳ, 
ʧʦʢʨʳʚʘʚʰʝʛʦ ʥʝʢʦʛʜʘ ʚʩʶ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʦʩʪʨʦʚʘ. ʊʘʢ ʞʝ ʢʘʢ ʫ ʢʝʣʴʪʩʢʠʭ ʜʨʫʠʜʦʚ, ʫ ʛʝʨʤʘʥʮʝʚ 
ʩʚʷʱʝʥʥʳʝ ʨʦʱʠ ʙʳʣʠ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ; ʧʦʢʣʦʥʝʥʠʝ ʜʝʨʝʚʴʷʤ ʥʝ ʩʦʚʩʝʤ ʠʩʯʝʟʣʦ ʠ ʫ ʠʭ ʧʦʪʦʤʢʦʚè 
[14, ʩ.129].  

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʨʝʚʥʠʭ ʘʥʛʣʠʡʩʢʠʭ ʥʘʟʚʘʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʂʥʠʛʝ ʉʪʨʘʰʥʦʛʦ ʩʫʜʘ, ʛʜʝ 
ʫʧʦʤʷʥʫʪʦ 120 ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʝʥʠʡ 

[19, ʩ.109].  ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʵʪʦʡ ʢʥʠʛʝ, ʛʦʨʦʜʘ ʧʦʣʫʯʘʣʠ ʥʦ-
ʚʳʝ ʥʘʟʚʘʥʠʷ. çʇʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʜʦʢʝʣʴʪʩʢʠʝ ʥʘʟʚʘʥʠʷ ʧʝʨʝʥʠʤʘʣʠʩʴ ʙʨʠʪʪʘʤʠ ʠʟ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦ-
ʚʘʚʰʝʡ ʢʫʣʴʪʫʨʳ, ʪʘʢ ʠ ʢʝʣʴʪʩʢʠʝ ʥʘʟʚʘʥʠʷ ʟʘʠʤʩʪʚʦʚʘʣʠʩʴ ʘʥʛʣʦʩʘʢʩʘʤʠè [15, ʩ.33]. ɼʣʷ ʘʥʛʣʦʩʘʢʩʦʥ-
ʩʢʠʭ ʪʦʧʦʥʠʤʦʚ ʭʘʨʘʢʪʝʨʥʳ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʬʦʨʤʘʥʪʳ -leigh, (lea) çʣʫʛè, çʧʘʩʪʙʠʱʝè, çʧʦʣʝè ʠʣʠ 
çʧʦʣʷʥʘ ʚ ʣʝʩʫè; - bourne (ʦʪ ʜʨ.-ʘʥʛʣ.  burna çʨʫʯʝʡ);- ton (ʥʝʙʦʣʴʰʦʝ ʧʦʩʝʣʝʥʠʝ, ʜʝʨʝʚʥʶ ʠʣʠ ʛʦʨʦʜ), 
ʥʘʧʨʠʤʝʨ: Oakleigh ï ʜʝʨʝʚʥʷ ʚ ʛʨʘʬʩʪʚʝ Kent (ʙʫʢʚ. ʜʫʙʦʚʘʷ ʧʦʣʷʥʘ); 

Nutbourne ï ʜʝʨʝʚʥʷ ʚ ʛʨʘʬʩʪʚʝ West Sussex (ʙʫʢʚ. çʧʦʪʦʢ, ʥʘʜ ʢʦʪʦʨʳʤ ʨʘʩʪʫʪ ʦʨʝʭʦʚʳʝ ʜʝʨʝ-
ʚʴʷè); Ashton- ʜʝʨʝʚʥʷ ʚ ʛʨʘʬʩʪʚʝ West Northamptonshire (ʙʫʢʚ. ʜʝʨʝʚʥʷ, ʛʜʝ ʨʘʩʪʝʪ ʷʩʝʥʴ) [20, 
ʩ.22,446, 447]. ɺ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʟʳʢʦʚ ʢʝʣʴʪʩʢʠʝ ʥʘʟʚʘʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʠʣʠ 
ʧʝʨʝʦʩʤʳʩʣʠʚʘʣʠʩʴ ʘʥʛʣʦʩʘʢʩʘʤʠ. ʊʘʢ, ʥʘʟʚʘʥʠʝ Plympton, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʜʨʝʚʥʝʘʥʛʣʠʡʩʢʦʝ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʝ, ʙʳʣʦ ʧʝʨʝʦʩʤʳʩʣʝʥʦ, ʧʦʪʦʤʫ ʯʪʦ çʥʘʟʚʘʥʠʝ ʩʝʣʝʥʠʷ (ʠʩʪʦʨʠʯʝʩʢʠ ʫʩʘʜʴʙʳ óʩʣʠʚʦʚʦʝ ʜʝʨʝ-
ʚʦô) ʩʪʘʣʦ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʫʩʘʜʴʙʘ ʥʘ ʙʝʨʝʛʫ ʨʫʯʴʷ ʇʣʠʤè [18, XXII]. 

ɸʥʘʣʦʛʠʯʥʯʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʩ ʜʨʫʛʠʤʠ ʥʘʟʚʘʥʠʷʤʠ. ʂʦ ʚʨʝʤʝʥʠ ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ ʟʘʚʦ-
ʝʚʘʥʠʷ ʙʨʠʪʪʩʢʦʝ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʘ ʁʦʨʢ Ebaracum ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ EvorǾg. ɸʥʛʣʦʩʘʢʩʳ ʩʚʷʟʘʣʠ ʧʝʨʚʳʡ 
ʵʣʝʤʝʥʪ ʩ ʛʣʘʛʦʣʦʤ eofor, ʦʟʥʘʯʘʶʱʠʤ çʢʘʙʘʥè, ʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʛʦʨʦʜ Eoforwǭc (ʙʫʢʚ. çʢʘʙʘʥʴʷ ʜʝ-
ʨʝʚʥʷè) [20, ʩ.711].  ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʦʩʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɹʨʠʪʘʥʩʢʠʝ 
ʦʩʪʨʦʚʘ ʧʦʜʚʝʨʛʣʠʩʴ ʚʪʦʨʞʝʥʠʶ ʩʢʘʥʜʠʥʘʚʦʚ ʚ IXïXI ʚʝʢʘʭ. ʉʢʘʥʜʠʥʘʚʳ ʧʝʨʝʠʤʝʥʦʚʘʣʠ ʝʛʦ ʧʝʨʚʦʥʘ-
ʯʘʣʴʥʦ ʚ £orv²k, ʟʘʪʝʤ ʚ J·rv²k ʠ, ʥʘʢʦʥʝʮ, ʚ J·rk. ʀʟ ʜʨʝʚʥʝʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʥʘʟʚʘʥʠʝ ʚʦʰʣʦ ʚ ʘʥʛʣʠʡ-
ʩʢʠʡ ʷʟʳʢ ʠ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ York [20, ʩ.711]. ʉ ʧʨʠʭʦʜʦʤ ʩʢʘʥʜʠʥʘʚʦʚ ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ ʧʦʩʝʣʝʥʠʷ. çɼʘʪ-
ʩʢʠʭ ʧʦʩʝʣʝʥʮʝʚ ʚ ɸʥʛʣʠʠ ʙʳʣʦ, ʧʦʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ ʤʥʦʛʦ: ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʯʪʠ ʧʦʣʪʦʨʳ 
ʪʳʩʷʯʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɸʥʛʣʠʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʝʚʝʨʝ ʠ ʚʦʩʪʦʢʝ), ʢʦʪʦʨʳʝ ʠ ʧʦʥʳʥʝ ʥʦʩʷʪ 
ʩʢʘʥʜʠʥʘʚʩʢʠʝ ʥʘʟʚʘʥʠʷè [1; ʩ.116]. ʄʥʦʛʠʝ ʦʡʢʦʥʠʤʳ ʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ɻ ʪʦ ʥʘʟʚʘʥʠʷ 
ʧʦʩʝʣʝʥʠʡ, ʛʜʝ ʚʪʦʨʦʡ ʵʣʝʤʝʥʪ ʯʘʩʪʦ ʦʧʠʩʳʚʘʝʪ ʭʘʨʘʢʪʝʨ ʤʝʩʪʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʬʦʨʤʘʥʪ 
- by ʆʥ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʣʦʚʘ bĨr, ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʣʦ çʧʦʩʝʣʝʥʠʝè, çʬʝʨʤʘè, çʫʩʘʜʴʙʘè). ʅʘʧʨʠʤʝʨ, Ap-
pleby ð ʥʘʟʚʘʥʠʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʩʪʚʘʭ. ʊʦʧʦʥʠʤ ʦʙʨʘʟʦʚʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʥ-

ʜʠʚʠʟʘʮʠʠ ʝʨ.-ʘʥʛʣ. Qppel - tree [18, ʩ.15]. ʉʢʘʥʜʠʥʘʚʩʢʦʥ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʤʝʝʪ 

ʪʦʧʦʥʠʤ Ashwellthorpe (ʜʝʨʝʚʥʷ ʚ  ʅʦʨʬʦʣʢʝ), ʢʦʪʦʨʳʡ ʦʙʨʘʟʦʚʘʥ ʦʪ ʪʨʝʭ ʩʣʦʚ: ʜʨ.-ʘʥʛʣ.Qsk (ʷʩʝʥʴ)), 
wella(ʠʩʪʦʯʥʠʢ) ʠ ʜʨ-ʩʢʘʥʜ. thorp (ʥʝʙʦʣʴʰʦʝ ʧʦʩʝʣʝʥʠʝ) [17, ʩ.921]. ʅʘʟʚʘʥʠʝ Oakthorpe (ʜʝʨʝʚʥʷ ʚ 
ʝʩʪʝʨʰʠʨʝ) ʚʦʟʤʦʞʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʨʝʚʥʝʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʣʠʯʥʦʛʦ ʠʤʝʥʠ Ćki ʠ ʜʨʝʚʥʝʘʥʛʣʠʡʩʢʦʛʦ 
ʩʣʦʚʘ Īorp (çʜʝʨʝʚʥʷè) [17, ʩ.1144]. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʥʘʟʚʘʥʠʝ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟ-
ʣʠʯʥʫʶ ʵʪʠʤʦʣʦʛʠʶ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

Elmswell (ʛʨʘʬʩʪʚʦ Suffolk). ʅʘʟʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʬʦʨʤʘʥʪʦʚ elm (ʚʷʟ) ʠ wella (ʨʫʯʝʡ, ʠʩʪʦʯ-
ʥʠʢ). ʆʥʦ ʫʧʦʤʠʥʘʝʪʩʷ ʚ çʂʥʠʛʝ ʉʪʨʘʰʥʦʛʦ ʩʫʜʘè 1086 ʛʦʜʘ ʠ ʦʟʥʘʯʘʝʪ çʠʩʪʦʯʥʠʢ ʠʣʠ ʨʫʯʝʡ, ʛʜʝ ʨʘʩʪʫʪ 
ʚʷʟʳè [17, ʩ. 1025].    

ʕʪʦ ʞʝ ʥʘʟʚʘʥʠʝ ʚ ʛʨʘʬʩʪʚʝ ʁʦʨʢʰʠʨ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʨ.ʩʢʘʥʜ. ʣʠʯʥʦʛʦ ʠʤʝʥʠ ʎʞʤʥ ʠ ʜʨ.-
ʘʥʛʣ wella, ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʝʪ çʠʩʪʦʯʥʠʢè [24].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʯʘʝʪʩʷ ʦʤʦʥʠʤʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠʤʦʣʦʛʠʷ ʤʦʞʝʪ ʨʘʟʣʠ-
ʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ.  

ʊʦʧʦʥʠʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʛʠʙʨʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʩʪʦʷʪʴ ʠʟ ʩʦʯʝʪʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦ 
ʩʢʘʥʜʠʥʘʚʩʢʠʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʥʘʟʚʘʥʠ-

https://en.wikipedia.org/wiki/West_Northamptonshire
https://en.wikipedia.org/wiki/Anglo-Saxon_settlement
https://en.wikipedia.org/wiki/Anglo-Saxon_settlement
https://en.wiktionary.org/wiki/eofor#Old_English
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ʝʤ Willoughby ʚ ʛʨʘʬʩʪʚʘʭ Herefordshire, Lincolnshire, Warwickshire. ʕʪʦ ʥʘʟʚʘʥʠʝ ʫʧʦʤʠʥʘʝʪʩʷ ʚ çʂʥʠʛʝ 
ʉʪʨʘʰʥʦʛʦ ʩʫʜʘè 1086 ʛʦʜʘ [16, ʩ.661, 662, 921]. ʕʪʠʤʦʣʦʛʠʷ ɻ ʪʦʛʦ ʩʣʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʫʭ ʢʦʤʧʦʥʝʥ-
ʪʦʚ: ʜʨ.-ʘʥʛʣ. çwiligè (çʠʚʦʚʳʡ ʣʝʩ) ʠ ʜʨ.-ʩʢʘʥʜ. çbeagè çʬʝʨʤʝʨʩʢʦʝ çʧʦʩʝʣʝʥʠʝè [17. ʩ. 1245].     

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʪʦʧʦʥʠʤʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʡʢʦʥʠʤʦʚ ʬʨʘʥʮʫʟʩʢʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʚʘʥʠʷ ʜʝʨʝʚʴʝʚ. ʍʦʪʷ ʥʦʨʤʘʥʜʩʢʦʝ ʟʘʚʦʝʚʘʥʠʝ ʙʝʟʫʩʣʦʚʥʦ ʦʢʘ-
ʟʘʣʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ɸʥʛʣʠʠ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʯʠʩʣʦ ʪʦʧʦʥʠʤʦʚ ʬʨʘʥʮʫʟ-
ʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʥʘʟʚʘʥʠʝʤ ʜʝʨʝʚʴʝʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʝʣʝʥʠʷ, ʥʦʩʷʱʠʝ 
ʥʘʟʚʘʥʠʷ ʪʘʢʠʭ ʜʝʨʝʚʴʝʚ ʢʘʢ, ʷʩʝʥʴ ʠ ʜʫʙ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʟʚʘʥʠʷ ʧʨʝʪʝʨʧʝʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʠ 
ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ ʨʘʟʣʠʯʥʳʤ ʷʟʳʢʦʚʳʤ ʢʦʥʪʝʢʩʪʘʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʘʨʠʘʥ-
ʪʦʚ. ʇʨʠʤʝʨʘʤʠ ʪʦʧʦʥʠʤʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʦʪ ʥʘʟʚʘʥʠʷ ʪʘʢʦʛʦ ʜʝʨʝʚʘ ʢʘʢ ʷʩʝʥʴ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʟʚʘ-
ʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: Ash, Ashbourne, Ashbrittle, Ashburnham, Ashburton, Ashbury, Ashby, Ashcombe, 
Ashcott, Ashdon, Ashfield, Ashmore, Ashorne, Ashington, Ashtone, Ashwick ʠ ʜʨ. [17, c. 919-921]; ʥʘʟʚʘʥʠʝ 
ʜʫʙʘ ʧʨʝʜʩʪʚʣʝʥʦ ʚ ʪʦʧʦʥʠʤʘʭ Acklam, Acle, Acol, Ackton,  Acomb, Oake, Oaken, Oakenclough, Oakley, 
Oakridge, Oakworth,  Oakwoodhill   

 [20, c.2, 447-448]. ʇʝʨʚʳʡ ʵʣʝʤʝʥʪ ʤʥʦʛʠʭ ʠʟ ʵʪʠʭ ʪʦʧʦʥʠʤʦʚ, ʥʘʯʠʥʘʷ ʩ ʥʘʟʚʘʥʠʷ ʜʝʨʝʚʘ, ʧʦʥʷ-
ʪʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʙʲʷʩʥʝʥʠʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʦʨʦʜ Ashton (ʛʦʨʦʜ ʩ, ʪʘʢʠʤ ʥʘʟʚʘʥʠʝʤ ʥʘʭʦ-
ʜʠʪʩʷ ʚ ʧʷʪʠ ʛʨʘʬʩʪʚʘʭ ï Cheshire, Gloucestershire, Leicestershire, Somerset ʠ Wiltshire). ʅʘʟʚʘʥʠʝ ʧʨʦ-
ʟʨʘʯʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʦ ʢʘʢ ʧʦʩʝʣʝʥʠʝ ʚʦʟʣʝ ʷʩʝʥʷ. ʅʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʥʦʛʜʘ ʫ 
ʪʦʧʦʥʠʤʘ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, Appleton ï ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ ̫ ʙʣʦʥʝʚʳʡ ʩʘʜ, ʧʦ-
ʩʝʣʝʥʠʝ, ʛʜʝ ʨʘʩʪʫʪ ʷʙʣʦʥʠ. ʅʦ ʜʨʝʚʥʝʘʥʛʣʠʡʩʢʦʝ Appleton ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ ʬʨʫʢʪʦʚʳʡ ʩʘʜ, ʠ, ʚʦʟ-
ʤʦʞʥʦ, ʵʪʦ ʙʳʣʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʪʦʧʦʥʠʤʦʚ ʩ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ [15, c.145]. 

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʢʘʢ ʥʝʦʜʨʫʠʜʠʟʤ - ʜʫ-
ʭʦʚʥʦʝ ʪʝʯʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʦʙʨʘʱʝʥʠʝʤ ʢ ʧʨʠʨʦʜʝ. ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʥʘʟʚʘʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 
ʚ ʪʨʘʜʠʮʠʷʭ ʜʨʝʚʥʠʭ ʜʨʫʠʜʦʚ. ʊʘʢ, ʥʝʙʦʣʴʰʦʡ ʛʦʨʦʜ ʚ ʋʵʣʴʩʝ ʥʘ ʦʩʪʨʦʚʝ ɸʥʛʜʩʠ, ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ 
Llanfairpwllgwyngyllgogerychwyrndrobwllllantysiliogogogoch. . ɺ ʥʝʤ 51 ʙʫʢʚʘ ʠ ʚ ʧʝʨʝʚʦʜʝ ʩ ʚʘʣʣʠʡʩʢʦʛʦ 
ʵʪʦ ʦʟʥʘʯʘʝʪ çʎʝʨʢʦʚʴ ʩʚʷʪʦʡ ʄʘʨʠʠ ʚ ʣʦʞʙʠʥʝ ʙʝʣʦʛʦ ʦʨʝʰʥʠʢʘè. ʉʣʦʚʦ ʚʦʰʣʦ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʪʦ-
ʧʦʥʠʤʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ [18, c.304]. 

ʇʦʢʣʦʥʝʥʠʝ ʜʝʨʝʚʴʷʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʨʝʣʠʛʠʦʟʥʦʝ 
ʪʝʯʝʥʠʝ, ʥʦ ʠ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ. ʊʦʧʦʥʠʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ, 
ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʨʦʰʣʦʤ ʩʪʨʘʥʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʦ-
ʩʪʘʚʫ ʠ ʵʚʦʣʶʮʠʠ ʪʦʧʦʥʠʤʳ ʦʪʨʘʞʘʶ ʪʨʘʜʠʮʠʠ ʠ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʧʨʦʰʣʦʛʦ. 
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УДК 81’32 

ГЛАГОЛЬНЫЕ НЕОЛОГИЗМЫ КАК СРЕДСТВО 
ДИНАМИЗАЦИИ РЕЧИ В ОНЛАЙН СРЕДЕ 

Ходус Анастасия Эдуардовна 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʝʛʘʣ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʜ. ʬʠʣʦʣ. ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʠ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠʷ 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʃʶʙʦʡ ʠʟʚʝʩʪʥʳʡ ʷʟʳʢ ʧʦʜʦʙʝʥ ʞʠʚʦʤʫ ʦʨʛʘʥʠʟʤʫ. ʆʥ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʝʪʩʷ, ʧʦʧʦʣʥʷʝʪʩʷ ʠ 
ʠʟʙʘʚʣʷʝʪʩʷ ʦʪ ʫʩʪʘʨʝʚʰʝʡ ʣʝʢʩʠʢʠ. ʊʘʢʞʝ ʷʟʳʢ ʤʛʥʦʚʝʥʥʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʚ ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʠʩʭʦʜʷʪ ʩ ʙʦʣʴʰʦʡ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴʶ. ʈʫʩʩʢʠʡ ʷʟʳʢ ʥʝ ʩʪʘʣ ʠʩʢʣʶʯʝʥʠʝʤ. ʆʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʝʤʫ ʧʦʤʦʛʘ-
ʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʦʣʦʛʠʟʤʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʷʟʳʢʦʚʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ ʝʞʝʜʥʝʚʥʦ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʷʟʳʢ ʤʦʞʝʪ 
ʨʘʟʚʠʚʘʪʴʩʷ ʥʦʛʘ ʚ ʥʦʛʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʤʠʨʦʤ.  
ʆʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʙʥʦʚʣʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʟ ʪʝʭ ʷʟʳʢʦʚ, ʯʴʠ ʥʦʩʠʪʝʣʠ ʛʣʫʙʦʢʦ ʧʦ-
ʛʨʫʞʝʥʳ ʚ ʧʝʨʝʜʦʚʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʘʷ ʣʝʢʩʠʢʘ ʧʦʤʦʛʘʝʪ ʙʳʩʪʨʝʝ ʘʜʘʧʪʠ-
ʨʦʚʘʪʴʩʷ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʤʫʩʷ ʤʠʨʫ. ʅʝʦʣʦʛʠʟʤʳ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ, ʩʪʨʦʝʥʠʷ ʠ 
ʘʜʘʧʪʘʮʠʠ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʦʥʠ ʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʤʥʦʛʠʭ ʣʠʥʛʚʠʩʪʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʦʣʦʛʠʟʤ, ʘʥʘʣʠʟ, ʤʦʨʬʝʤʥʳʡ ʨʘʟʙʦʨ, ʣʝʢʩʠʢʘ, ʩʣʝʥʛ 
 

VERBAL NEOLOGISMS AS A MEANS OF DYNAMIZING SPEECH IN THE ONLINE ENVIRONMENT 
 

Khodus Anastasia Eduardovna 
 

Scientific adviser: Segal Natalia Alexandrovna 
 
Abstract: Any well-known language is like a living organism. It easily adapts, expands, and gets rid of outdat-
ed vocabulary. It also responds instantly to the social, political, and technological shifts that have been occur-
ring at a rapid pace in recent decades. The Russian language is no exception. It remains relevant and in de-
mand thanks to the numerous neologisms that enter the language every day. These neologisms allow the lan-
guage to keep pace with the modern world. The primary mechanism for language renewal is through borrow-
ing from languages whose speakers are deeply immersed in cutting-edge fields. Thus, new vocabulary helps 
to adapt to a rapidly changing world more quickly. Neologisms have their own characteristics of appearance, 
structure, and adaptation in the Russian language. Due to these characteristics, they are the subject of re-
search by many linguists. 
Keywords: neologism, analysis, morphemic analysis, vocabulary, slang 

 
ɽʩʣʠ ʨʘʥʴʰʝ ʷʟʳʢʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʷʛʠʚʘʣʠʩʴ ʥʘ ʩʪʦʣʝʪʠʷ, ʪʦ ʩʝʛʦʜʥʷ ʥʝʦʣʦʛʠʟʤʳ ʧʦʷʚʣʷʶʪ-

ʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʢʦʣʦʩʩʘʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʪʝʤʧʘ ʞʠʟʥʠ. ɺ XX ʚʝʢʝ ʥʦʚʦʝ 
ʩʣʦʚʦ ʤʦʛʣʦ ʚʭʦʜʠʪʴ ʚ ʦʙʠʭʦʜ 5ï10 ʣʝʪ. ɺ XXI ʚʝʢʝ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʨʥʝʪʫ ʠ ʨʘʟʣʠʯʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʩʝ-
ʪʷʤ, ʩʣʦʚʦ ʤʦʞʝʪ ʩʪʘʪʴ ʤʠʨʦʚʳʤ ʤʝʤʦʤ ʟʘ 24 ʯʘʩʘ, ʘ ʪʘʢʞʝ ʟʘʢʨʝʧʠʪʴʩʷ ʚ ʣʝʢʩʠʢʦʥʝ ʤʦʣʦʜʸʞʠ ʠ ʠʩ-
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ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʦʣʦʛʠʟʤʦʚ ð 
ʵʪʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʭʦʞʜʝʥʠʷ ʚ ʷʟʳʢ. ʉʣʦʚʦ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ çʯʫʞʠʤè ʠ ʩʪʘʥʦʚʠʪʩʷ çʩʚʦʠʤè ʙʫʢ-
ʚʘʣʴʥʦ ʥʘ ʛʣʘʟʘʭ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɻʦʚʦʨʷ ʦ ʪʦʤ, ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʵʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʫʪʠ ʠʭ ʧʦʷʚʣʝʥʠʷ: ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʩʜʚʠʛʠ, ʘ ʪʘʢʞʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ.  ʉʪʦʠʪ ʥʘʯʘʪʴ ʩ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʩʘʤʳʡ ʤʦʱʥʳʡ ʧʣʘʩʪ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʛʘʜʞʝʪʦʚ, ʩʦʮʩʝʪʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ 
ʧʦʨʦʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʟʳʚʘʪʴ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʭ ʨʘʥʴʰʝ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ 
ʷʚʣʷʪʴʩʷ: çʩʢʨʦʣʣʠʪʴè, çʟʘʰʢʚʘʨʠʪʴʩʷè, çʙʘʥʠʪʴè, çʜʠʧʬʝʡʢè, çʥʝʡʨʦʩʝʪʴè. ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ 
ʚʳʥʫʞʜʝʥ ʥʘʟʳʚʘʪʴ ʵʪʠ ʷʚʣʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʙʝʟ ʥʠʭ ʥʘʰʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʠ ʙʳʪʦʚʘʷ ʞʠʟʥʴ ʫʞʝ ʥʝ-
ʤʳʩʣʠʤʘ. ɼʘʣʝʝ ʩʪʦʠʪ ʨʘʟʦʙʨʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʩʜʚʠʛʠ. ʀʟʤʝʥʝʥʠʝ ʵʪʠʢʠ, ʙʦʨʴʙʘ ʟʘ ʧʨʘʚʘ, 
ʥʦʚʳʝ ʬʦʨʤʘʪʳ ʦʪʥʦʰʝʥʠʡ ʪʨʝʙʫʶʪ ʥʦʚʦʡ ʣʝʢʩʠʢʠ. ʇʦʷʚʣʷʶʪʩʷ ʩʣʦʚʘ, ʦʪʨʘʞʘʶʱʠʝ ʪʦʥʢʠʝ ʵʤʦʮʠʦ-
ʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʩʦʮʠʘʣʴʥʳʝ ʨʦʣʠ. ʇʨʠʤʝʨʳ: çʘʙʴʶʟè, çʛʘʟʣʘʡʪʠʥʛè, çʧʨʦʢʨʘʩʪʠʥʘʮʠʷè, 
çʩʢʫʣʰʫʪʠʥʛè. ʀ ʛʣʘʚʥʳʤ ʧʦʩʨʝʜʥʠʢʦʤ ʧʦʷʚʣʝʥʠʡ ʥʦʚʳʭ ʩʣʦʚ ʷʚʣʷʝʪʩʷ ʟʘʠʤʩʪʚʦʚʘʥʠʝ. ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ 
ʦʪʨʠʮʘʪʴ, ʯʪʦ ʣʴʚʠʥʘʷ ʜʦʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʦʣʦʛʠʟʤʦʚ ð ʵʪʦ ʘʥʛʣʠʮʠʟʤʳ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʜʘʥʴ ʤʦʜʝ, ʘ 
ʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʘʥʛʣʦʷʟʳʯʥʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʦʚʘʡʜʝʨʦʤ ʠʥʥʦʚʘʮʠʡ (IT, ʤʘʨʢʝʪʠʥʛ, 
ʥʘʫʢʘ). ʆʜʥʘʢʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʟʘʩʦʨʝʥʠʷ, ʢʦʛʜʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʠʥʦʩʪʨʘʥʥʦʝ ʩʣʦʚʦ ʪʘʤ, ʛʜʝ 
ʝʩʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʨʫʩʩʢʠʡ ʘʥʘʣʦʛ.  

ɼʘʥʥʦʤʫ ʷʚʣʝʥʠʶ ʝʩʪʴ ʨʘʟʫʤʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ï ʵʪʦ ʵʢʦʥʦʤʠʷ ʨʝʯʝʚʳʭ ʫʩʠʣʠʡ. ʏʝʣʦʚʝʢ ʠʱʝʪ ʚʝʟ-
ʜʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʟʘʪʴ ʙʦʣʝʝ ʢʨʘʪʢʦ ʠ ʣʘʢʦʥʠʯʥʦ ʢʘʢʫʶ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢ ʜʣʠʥʥʳʝ ʨʫʩʩʢʠʝ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʣʠ ʟʘʤʝʥʷʪʴ ʥʝʙʦʣʴʰʠʤʠ, ʥʦ ʸʤʢʠʤʠ ʘʥʛʣʠʡʩʢʠʤʠ ʩʣʦʚʘʤʠ. ʅʘʧʨʠʤʝʨ, çʗ ʩʤʦʪʨʶ ʢʦ-
ʨʦʪʢʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʠʜʝʦ ʠʟ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ TikTokè ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʗ ʩʤʦʪʨʶ ʪʠʢʪʦʢʠè. ɺ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʩʣʦʚʦ çʪʠʢʪʦʢʠè ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʦʣʦʛʠʟʤʦʤ, ʢʦʪʦʨʳʡ ʢʨʝʧʢʦ ʚʦʰʸʣ ʚ ʷʟʳʢʦʚʫʶ ʩʠʩʪʝʤʫ ʥʦʩʠ-
ʪʝʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ.  

ʃʝʢʩʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʣʶʙʦʛʦ ʷʟʳʢʘ ʜʠʥʘʤʠʯʥʘ ʠ ʧʦʜʚʝʨʞʝʥʘ ʩʪʦʨʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ð ʦʙʦʛʘ-
ʱʝʥʠʶ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʫʪʨʘʪʝ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʚ ʧʝʨʚʦʙʳʪʥʦʤ ʦʙʱʝʩʪʚʝ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʙʳʣʦ 
ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʠʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ, ʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩ ʝʸ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ 
ʫʩʣʦʞʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʥʦʤʠʥʘʮʠʡ. ʈʫʩʩʢʠʡ ʷʟʳʢ, 
ʦʙʩʣʫʞʠʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʳʥʫʞʜʝʥ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦ-
ʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʬʠʢʩʠʨʫʷ ʥʦʚʳʝ ʧʦʥʷʪʠʷ ʠ ʜʝʡʩʪʚʠʷ. ɹʝʟ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʚʦʟ-
ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʥʝʦʣʦʛʠʟʤʦʚ ʥʘ ʨʘʟʣʠʯ-
ʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʷʟʳʢʘ. 

ʆʜʥʦʡ ʠʟ ʢʘʪʝʛʦʨʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʦʣʦʛʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʛʣʘʛʦʣʦʚ. ʂʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʥʦ-
ʚʳʝ ʩʣʦʚʘ, ʦʥʠ ʫʢʦʨʝʥʠʣʠʩʴ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʘʢʪʠʚʥʦ ʧʨʦʜʦʣʞʘʶʪ ʧʦʧʦʣʥʷʪʴ ʝʛʦ. ɿʘʯʘʩʪʫʶ ʥʝʦʣʦʛʠʟʤ 
ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʛʣʘʛʦʣ ʠʟ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʦʚʦ çʚʘʡʙè ʧʨʝʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʛʣʘʛʦʣ 
çʚʘʡʙʦʚʘʪʴè, ʘ ʩʣʦʚʦ çʢʨʠʥʞè ʚ çʢʨʠʥʞʦʚʘʪʴè. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʛʣʘʚʥʳʤ 
ʩʣʦʚʦʦʙʨʘʟʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʩʫʬʬʠʢʩ ʠ ʦʢʦʥʯʘʥʠʝ. ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ, ʥʘ ʦʩʥʦʚʝ 
ʯʘʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʣʝʢʩʝʤʳ: ʘʛʨʠʪʴʩʷ, ʟʘʘʛʨʠʪʴʩʷ, ʙʘʡʪʠʪʴ, ʟʘʙʘʡʪʠʪʴ, 
ʚʘʡʙʦʚʘʪʴ, ʟʘʚʘʡʙʠʪʴʩʷ, ʟʘʩʢʘʤʠʪʴ, ʬʣʫʜʠʪʴ ʠ ʬʦʨʩʠʪʴ. 

- ɸʛʨʠʪʴʩʷ ï (ʦʪ ʘʥʛʣ. Argue ï ʨʫʛʘʪʴʩʷ) ʛʣʘʛʦʣ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʯʫʚʩʪʚʦ ʟʣʦʙʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʩʠʪʫʘʮʠʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʟʣʠʪʴʩʷ ʥʘ ʢʦʛʦ-ʪʦ ʠʣʠ ʯʪʦ-ʪʦè. ʉʣʦʚʦ ʨʫʩʠʬʠʮʠʨʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 
ʨʫʩʩʢʦʤʫ ʩʫʬʬʠʢʩʫ çʠʪʴè. ʇʨʠʤʝʨ ʫʧʦʪʨʝʙʣʝʥʠʷ: çʆʥʘ ʘʛʨʠʪʩʷ, ʢʦʛʜʘ ʝʸ ʧʝʨʝʙʠʚʘʶʪè [ɽʣʠʟʘʚʝʪʘ ʐʝ-
ʚʝʣʝʥʘ çʏʪʦ ʟʥʘʯʠʪ çʘʛʨʠʪʴʩʷè ʠ ʦʪʢʫʜʘ ʵʪʦ ʩʣʦʚʦ ʚ ʩʣʝʥʛʝ ʧʦʜʨʦʩʪʢʦʚè 26 ʩʝʥʪʷʙʨʷ 2025ʛ. 
https://www.justmedia.ru/analitika/society/chtoïznachitïagritsyaïiï otkudaïetoïslovoïvïslengeïpodrostkov]. 
ʇʨʦʠʟʚʦʜʥʳʤ ʦʪ ʵʪʦʛʦ ʩʣʦʚʘ ʷʚʣʷʝʪʩʷ:  

- ɿʘʘʛʨʠʪʴʩʷ ï ʩʦʚʝʨʰʝʥʥʳʡ ʚʠʜ ʛʣʘʛʦʣʘ çʘʛʨʠʪʴʩʷè, ʦʟʥʘʯʘʶʱʠʡ çʧʦʜʜʘʪʴʩʷ ʘʛʨʝʩʩʠʠè, 
çʥʘʯʘʪʴ ʟʣʠʪʴʩʷè. ʆʙʨʘʟʦʚʘʥ ʙʣʘʛʦʜʘʨʷ ʧʨʝʬʠʢʩʫ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʥʘʯʘʣʦ ʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʨ ʫʧʦ-
ʪʨʝʙʣʝʥʠʷ: çʗ ʩʥʦʚʘ ʟʘʘʛʨʠʣʩʷ ʥʘ ʵʪʫ ʪʫʧʫʶ ʧʨʦʛʨʘʤʤʫè [ɽʣʠʟʘʚʝʪʘ ʐʝʚʝʣʝʥʘ çʏʪʦ ʟʥʘʯʠʪ çʘʛʨʠʪʴʩʷè 
ʠ ʦʪʢʫʜʘ ʵʪʦ ʩʣʦʚʦ ʚ ʩʣʝʥʛʝ ʧʦʜʨʦʩʪʢʦʚè 26 ʩʝʥʪʷʙʨʷ 2025ʛ. 
https://www.justmedia.ru/analitika/society/chtoïznachitïagritsyaïiï otkudaïetoïslovoïvïslengeïpodrostkov]. 
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- ɹʘʡʪʠʪʴ ï ʛʣʘʛʦʣ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʦʪ ʩʣʦʚʘ çʙʘʡʪè ʠ ʦʙʦʟʥʘʯʘʶʱʠʡ ʧʨʦʚʦʮʠʨʦʚʘʥʠʝ ʢʦʛʦï 
ʣʠʙʦ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʢʩʠʢʦʥʝ ʤʦʣʦʜʸʞʠ, ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʠ ʧʦʣʫʯʝʥʠʝʤ ʚ ʥʠʭ 
ʣʘʡʢʦʚ ʠ ʧʦʜʧʠʩʯʠʢʦʚ. ɼʣʷ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʫʬʬʠʢʩ ʠ ʦʢʦʥʯʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʬʨʘʟʘ çʆʥ 
ʙʘʡʪʠʪ ʠʭ, ʯʪʦʙʳ ʫʥʠʟʠʪʴè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ).  

- ɿʘʙʘʡʪʠʪʴ ï ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʩʣʦʚʦʤ ʦʪ ʣʝʢʩʝʤʳ çʙʘʡʪè. ʕʪʦ ʛʣʘʛʦʣ, ʦʙʦʟʥʘʯʘ-
ʶʱʠʡ ʥʘʯʘʣʦ ʧʨʦʚʦʢʘʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɿʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʛʜʝ ʦʜʠʥ ʯʝʣʦʚʝʢ ʭʦʯʝʪ 
ʧʦʰʫʪʠʪʴ ʠʣʠ ʦʙʤʘʥʫʪʴ ʜʨʫʛʦʛʦ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʙʨʘʟʦʚʘʥ ʧʨʝʬʠʢʩʦʤ çʟʘè, ʦʙʦʟʥʘʯʘʶʱʠʡ 
ʥʘʯʘʣʦ ʯʝʛʦïʪʦ. ʇʨʠʤʝʨ: çɿʘʙʘʡʪʠʪʴ ʠʭ ʥʘ ʣʘʡʢʠ ï ʣʫʯʰʝʝ ʨʝʰʝʥʠʝè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ). 

- ɺʘʡʙʦʚʘʪʴ ï ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʦʪ ʩʣʦʚʘ çʚʘʡʙè, ʦʟʥʘʯʘʝʪ ʯʫʚʩʪʚʦʚʘʪʴ ʧʨʠʷʪʥʫʶ ʘʪʤʦ-
ʩʬʝʨʫ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʫʭʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʥʘʩʣʘʞʜʝʥʠʝè. ʆʙ-
ʨʘʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʩʫʬʬʠʢʩʘ çʦʚʘè ʠ ʦʢʦʥʯʘʥʠʷ çʪʴè. ʄʦʞʝʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʚ ʤʫʞʩʢʦʤ ʠ ʞʝʥʩʢʦʤ 
ʨʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʯʠʩʣʝ. ʇʨʠʤʝʨ ʫʧʦʪʨʝʙʣʝʥʠʷ: çʆʥ ʚʘʡʙʦʚʘʣ ʧʦʩʣʝ ʵʪʦ-
ʛʦ ʬʠʣʴʤʘè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ)  

- ɿʘʚʘʡʙʠʪʴʩʷ ï  ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʩʣʦʚʘ çʙʘʡʪè. ɿʥʘʯʝʥʠʝ - ʥʘʯʘʪʴ ʠʩʧʳʪʳʚʘʪʴ ʧʨʠʷʪʥʫʶ ʘʪʤʦ-
ʩʬʝʨʫ. ʆʙʨʘʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʬʠʢʩʘ çʟʘè, ʦʢʦʥʯʘʥʠʷ çʠʪʴè ʠ ʧʦʩʪʬʠʢʩʘ. ʇʨʠʤʝʨ: çʂʘʞʜʳʡ ʟʘʚʘʡ-
ʙʠʪʩʷ ʦʪ ʵʪʦʡ ʧʝʩʥʠè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ) 

- ɿʘʩʢʘʤʠʪʴ ï ʧʨʦʠʟʚʦʜʥʳʡ ʛʣʘʛʦʣ ʦʪ ʩʣʦʚʘ çʩʢʘʤè, ʦʙʦʟʥʘʯʘʶʱʠʡ ʩʦʚʝʨʰʝʥʠʝ ʤʦʰʝʥʥʠʯʝ-
ʩʪʚʘ. ʆʩʥʦʚʦʡ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʫʞʘʪ ʧʨʝʬʠʢʩ çʟʘè, ʩʫʬʬʠʢ ʠ ʛʣʘʛʦʣʴʥʦʝ ʦʢʦʥʯʘʥʠʝ. ʇʨʠʤʝʨ ʫʧʦ-
ʪʨʝʙʣʝʥʠʷ: ç...ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʣʘʥʠʨʦʚʘʣʠ ʟʘʩʢʘʤʠʪʴ ʠʛʨʦʢʦʚ.è [ʉʪʘʪʴʷ Shirley Buen dia çʋʚʦʣʝʥʥʳʝ 
ʨʘʟʨʘʙʦʪʯʠʢʠ Subnautica 2 ʧʦʜʘʣʠ ʚ ʩʫʜ ʥʘ Krafton. ʂʦʨʝʡʮ ʳ ʚ ʦʪʚʝʪ ʩʣʠʣʠ ʜʦʢʫʤʝʥʪʳ ï ʨʘʟʨʘʙʦʪʯʠʢʠ 
ʧʣʘʥʠʨʦʚʘʣʠ ʟʘʩʢʘʤʠʪʴ ʠʛʨ ʦʢʦʚè 11 ʠʶʣʷ 2025ʛ. https://coopïland.ru/news/32431ïuvolennyeï 
razrabotchikiïsubnauticaï2ïpodaliïvïsudïnaïkraftonïkoreycyïvïotvetï sliliïdokumentyïgdeïrazrabotchikiï
planirovaliïzaskamitïigrokov.html]. 

- ʌʣʫʜʠʪʴ ï (ʦʪ ʘʥʛʣ. Flood ï ʥʘʚʦʜʥʝʥʠʝ) ʦʪʧʨʘʚʣʷʪʴ ʢʘʢʠʝïʣʠʙʦ ʥʝʪʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ 
ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʴʰʠʭ ʯʘʪʦʚ. ɿʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ, 
ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʭʦʯʝʪ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʦʜʘ. ʇʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʇʨʘ-
ʚʠʣʦʤ 1.1. ʟʘʧʨʝʱʘʝʪʩʷ ʬʣʫʜʠʪʴ, ʩʧʘʤʠʪʴ ʠ ʢʘʧʩʠʪʴè. [MINECRAFT, ʧʦʩʪ ʦʪ 20 ʠʶʥʷ 2020ʛ. 
https://vk.com/wallï 193446467_251] ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʥʝʪ. 

- ʌʦʨʩʠʪʴ ï (ʦʪ ʘʥʛʣ. Force ï ʩʠʣʘ) ʧʨʦʜʚʠʛʘʪʴ/ʥʘʚʷʟʳʚʘʪʴ ʢʘʢʫʶïʪʦ ʠʜʝʶ. ʍʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦ-
ʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ. ʆʙʳʯʥʦ ʬʦʨʩʷʪʩʷ ʪʨʝʥʜʳ, ʤʝʤʳ, ʦʜʝʞʜʘ, ʘ ʪʘʢʞʝ ʞʸʣʪʘʷ 
ʧʨʝʩʩʘ. ʗʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʦʪ ʩʣʦʚʘ çʬʦʨʩè. ʇʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʕʪʦʪ ʤʝʤ ʠʟʥʘ-
ʯʘʣʴʥʦ ʥʘʯʘʣʠ ʬʦʨʩʠʪʴ ʩ ʜʨʫʛʦʡ ʮʝʣʴʶè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ) 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʚʣʠʷʥʠʝʤ ʠʥʪʝʨʥʝʪʘ, ʥʝʦʣʦʛʠʟʤʳ ʘʢʪʠʚʥʦ ʫʢʦ-
ʨʝʥʷʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʤ ʣʝʢʩʠʢʦʥʝ ʞʠʪʝʣʝʡ ʦʪ 10 ʜʦ 30 ʣʝʪ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙ-
ʥʦʡ ʣʝʢʩʠʢʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʠ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ 
ʪʝʩʥʦʛʦ ʦʙʱʝʥʠʷ. ɺ ʠʥʳʭ ʞʝ ʩʬʝʨʘʭ ʧʨʦʜʦʣʞʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʠʥʳʝ ʧʨʘʚʠʣʘ ʠ ʩʬʝʨʳ ʦʙʱʝʥʠʷ: ʦʬʠ-
ʮʠʘʣʴʥʦ-ʜʝʣʦʚʘʷ, ʤʝʞʚʦʟʨʘʩʪʥʘʷ ʠ ʜʨʫʛʠʝ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʚ ʣʝʢʩʠʢʦʥʝ ʥʦʩʠʪʝʣʷ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚ ʩʚʦʸʤ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ ʧʨʦʜʦʣʞʘʝʪ ʜʦʤʠʥʠʨʦʚʘʳʪʴ. 
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ПЕЙОРАТИВ «ПРОТО-КОРОЛЕВСТВО ЕГИПЕТ» 
Репко Сергей Иванович 
ʜ. ʠ. ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʡʦʨʘʪʠʚ çʧʨʦʪʦ-ʢʦʨʦʣʝʚʩʪʚʦ ɽʛʠʧʝʪè, ʢʦʪʦʨʳʤ ʩʢʨʳʣʠ ʧʝʨʠ-
ʦʜ 260-551 ʛʦʜʘ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʩʢʫʨʩ, ʘʨʭʘʠʯʥʳʡ ɽʛʠʧʝʪ, ʧʝʡʦʨʘʪʠʚʳ, ʤʘʩʢʠʨʦʚʢʘ. 
 

EGYPT`S "PROTO-KINGDOM" PEJORATIVE 
 

Repko Sergey Ivanovich 
 

Abstract: The article examines the pejorative "proto-Kingdom of Egypt" which hides the direct nomination "the 
minus-First Dynasty of Egypt from 260 to 551". 
Keywords: discourse, archaic Egypt, pejoratives, disguise. 

 
ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʥʦʤʠʥʘʮʠʷ çʧʨʦʪʦ-ʢʦʨʦʣʝʚʩʪʚʦ ɽʛʠʧʝʪè ʜʣʷ ʤʘʩʢʠ-

ʨʦʚʢʠ ʧʝʨʠʦʜʘ 260-551 ʛʛ. ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ, ʢʦʛʜʘ ʨʦʩʩʠʡʩʢʠʝ ʞʨʝʮʳ ʩʦʟʜʘʣʠ ʥʘ ʅʠʣʝ ʮʝʥʪʨ ʫʧʨʘʚʣʝ-
ʥʠʷ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘʤʠ ʩʣʦʚʘ çʤʠʥʫʩ 1-̫  ʜʠʥʘʩʪʠʷè ʦʙʦʟʥʘʯʘʶʪ ʪʦʣʴʢʦ ʧʝʨʠʦʜ 260-
551 ʛʦʜʦʚ. ɸʥʛʣʦʩʘʢʩʳ ʩʜʝʣʘʣʠ ʝʛʠʧʪʦʣʦʛʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʦʡ ʧʦ ʠʩʪʦʨʠʠ ʚ ʢʦʪʦʨʦʡ ʦʥʠ  ʤʘʩʢʠ-
ʨʫʶʪ ʢʦʥʮʝʧʪ çʤʠʥʫʩ 1-̫  ʜʠʥʘʩʪʠʷè (260-551) ʧʝʡʦʨʘʪʠʚʦʤ çʧʨʝʜʠʥʘʩʪʠʯʝcʢʠʡ ʧʝʨʠʦʜè, çʜʦʜʠʥʘʩʪʠʯʝ-
ʩʢʘʷ ʵʧʦʭʘè, [1] çʜʦʠʩʪʦʨʠʯʝʩʢʠʡ ɽʛʠʧʝʪè (Prehistoric Egypt), çʧʨʦʪʦ-ʢʦʨʦʣʝʚʩʪʚʦè (proto-kingdom), çʧʝʨʠ-
ʦʜ 11600-7000 ʫ.ʣ.ʥ.è, çʵʥʝʦʣʠʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʄʘʘʜʠ-ɹʫʪʦè ʧʦ ʥʘʟʚʘʥʠʶ 18 ʛʘ ʨʘʩʢʦʧʦʢ ʧʦʩʝʣʝʥʠʷ ʠ 
ʥʝʢʨʦʧʦʣʷ ʚ ʨʘʡʦʥʝ ʄʘʘʜʠ, ʢʦʪʦʨʳʡ ʚ 21-ʤ ʚʝʢʝ ʩʪʘʣ ʜʘʣʴʥʠʤ ʧʨʠʛʦʨʦʜʦʤ ʶʞʥʝʝ ʂʘʠʨʘ. ɺ 2018 ʛ. ʁʦʨʢ-
ʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʦʧʫʙʣʠʢʦʚʘʣ ʧʨʝʩʩ-ʨʝʣʠʟ ʦ ʜʘʪʠʨʦʚʢʝ ʧʝʨʠʦʜʦʤ 5600-5500 ʫ.ʣ.ʥ. ʝʩʪʝʩʪʚʝʥʥʦ ʤʫʤʠʬʠ-
ʮʠʨʦʚʘʥʥʦʛʦ ʪʝʣʘ ʤʫʞʯʠʥʳ ʜʚʘʜʮʘʪʠ ʣʝʪ ʚ ʧʦʟʝ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ ʠʟ ʝʛʠʧʝʪʩʢʦʛʦ ʤʫʟʝʷ ʊʫʨʠ-
ʥʘ. ʇʨʝʩʩ-ʨʝʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çʨʘʥʥʷʷ ʬʘʟʘ ʢʫʣʴʪʫʨʳ ʅʘʢʘʜʘè, çʧʨʝʜʠʥʘʩʪʠʯʝʩʢʠʡ ʧʝʨʠ-
ʦʜè, çʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʧʦʭʠ ʬʘʨʘʦʥʦʚè, çʚʨʝʤʷ ʜʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘè. [2] ɺ 2022 
ʛ. ʝʛʠʧʪʦʣʦʛʠ  ʠʩʧʦʣʴʟʦʚʘʣʠ  ʢʦʥʮʝʧʪ çʜʠʥʘʩʪʠʷ ɿʝʨʦ (ʅʘʢʘʜʘ 3ɹ)è (Dynasty Zero (Naqada IIIB c. 3100-3000 
BC), [3] ʥʘʟʚʘʚ ʪʘʢ ʘʨʪʝʬʘʢʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʨʘʤʘ ɻʝʣʠʦʧʦʣʴ ʚ ʕʣʴ-ʄʘʪʘʨʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʪʘʨʰʝ 
ʥʘʡʜʝʥʥʦʛʦ ʪʘʤ ʢʫʩʢʘ ʛʨʘʥʠʪʘ ʩ ʢʘʨʪʫʰʝʤ ʈʘʪʠʪʘʪʳ (çʍʫʬʫè). ɺ 2025 ʛ. ʝʛʠʧʪʦʣʦʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʦʚʦ-
ʩʦʯʝʪʘʥʠʝ çʧʨʦʪʦʜʠʥʘʩʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜè. [4] ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʠʤʝʝʪ ʚ ʦʩʥʦʚʝ ʧʨʠʜʫ-
ʤʘʥʥʳʡ ʚ 1248 ʛ. ʞʨʝʮʦʤ ʄʘʥʝʬʦʥʦʤ ʚ ɸʣʝʢʩʘʥʜʨʠʠ ʣʦʞʥʳʡ ʢʦʥʮʝʧʪ ç30 ʜʠʥʘʩʪʠʡè, çʢʦʨʦʣʠ ɽʛʠʧʪʘè, 
ʢʦʛʜʘ ʦʥ ʚ ʧʝʨʠʦʜ 1243-1248 ʛʛ. ʜʝʡʩʪʚʠʷ ʜʝʢʨʝʪʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʣʝʥʜʘʨʷ ʩʦʣʥʝʯʥʦʛʦ ʛʦʜʘ ʠʟ 
365,2422 ʩʫʪʦʢ ʚʳʯʠʩʣʷʣ ʛʦʜʘʤʠ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚʦ ʚʣʘʩʪʠ ʝʛʠʧʝʪʩʢʠʭ ʧʨʘʚʠʪʝʣʝʡ. ʕʪʫ ʦʰʠʙʢʫ ʄʘʥʝ-
ʬʦʥʘ ʦ çʜʠʥʘʩʪʠʷʭè ʠ çʢʦʨʦʣʷʭè ʚ 1612 ʛ. ʧʦʚʪʦʨʠʣ ʚ çʍʨʦʥʦʣʦʛʠʠè ʝʧʠʩʢʦʧ ɽʚʩʝʚʠʡ ʇʘʤʬʠʣ, ʚ 1900 ʛ. 
ʨʘʟʚʠʣ ʌʣʠʥʜʝʨʩ ʇʠʪʨʠ, ʥʘʟʚʘʚ ʤʦʛʠʣʳ ʨʦʩʩʠʡʩʢʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ çʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠè ʥʝʢʨʦʧʦʣʷ 
ʋʤʤ ʘʣʴ-ʂʘʘʙ ʚ 1,5 ʢʤ ʟʘʧʘʜʥʝʝ ɸʙʠʜʦʩʘ ʣʦʞʥʳʤ ʢʦʥʮʝʧʪʦʤ ç1-̫  ʜʠʥʘʩʪʠʷè, çʢʦʨʦʣʠè.  ʊʘʢ ʚʝʨʭʦʚʥʳʝ 
ʞʨʠʮʳ ʈʘʪʘʪʘ ʠ  ɼʘʥʘ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʧʝʡʦʨʘʪʠʚ çʢʦʨʦʣʴ ɼʞʝʪè ʠ çʢʦʨʦʣʴ ɼʵʥè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʨʝʤʷ 
çʤʠʥʫʩ 1-̫  ʜʠʥʘʩʪʠʷè ʦʧʝʨʝʞʘʝʪ ʢʦʥʮʝʧʪ ʌʣʠʥʜʝʨʩʘ ʇʠʪʨʠ çʢʫʣʴʪʫʨʘ ʅʘʢʘʜʘ 1, 2, 3è, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ç0-̫  ʜʠʥʘʩʪʠʷè, ʢʦʛʜʘ ʣʶʜʠ ʥʘʯʘʣʠ ʧʣʘʚʠʪʴ ʤʝʜʴ. 

ɽʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ ʙʣʦʢʠʨʦʚʘʣʠ ʜʘʥʥʳʝ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʚ ɽʛʠʧʪʝ ʧʦʚʪʦ-
ʨʷʣʠ ʧʦʭʦʨʦʥʥʳʝ ʦʙʨʷʜʳ ʉʠʙʠʨʠ, ʢʦʛʜʘ ʤʦʛʠʣʘ ʢʨʫʛʣʦʡ (ʖʧʠʪʝʨ) ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ (ʈʘ) ʬʦʨʤʳ 
ʧʦʢʘʟʳʚʘʝʪ ʠʤʷ ʙʦʛʘ ʫʩʦʧʰʝʛʦ. ʊʝʣʦ ʫʣʦʞʝʥʦ ʚ ʤʦʛʠʣʝ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʠʣʠ ʥʘ 
ʧʨʘʚʦʤ (ʖʧʠʪʝʨ) ʙʦʢʫ, ʯʪʦʙʳ ʜʦʤʠʥʠʨʦʚʘʣ ʩʠʤʚʦʣ ʙʦʛʘ, ʢʦʪʦʨʦʤʫ ʩʣʫʞʠʣʠ ʚ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, 
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ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʵʪʦʡ ʪʨʘʜʠʮʠʠ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ 
ʧʦʭʦʨʦʥʝʥ ʚ ʩ. ʄʘʣʴʪʘ ʥʘ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ ʤʘʣʴʯʠʢ-ʞʨʝʮ  ʛʘʧʣʦʛʨʫʧʧʳ R M-209 24000 ʫ.ʣ.ʥ. 
ʊʘʢʦʡ ʞʝ ʦʙʨʷʜ ʧʦʭʦʨʦʥ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ, ʧʦʩʳʧʘʥʠʝ ʪʝʣʘ ʩʚʝʨʭʫ ʢʨʘʩʥʦʡ ʦʭʨʦʡ ʩʦʙʣʶʜʘʣʠ ʚ 
ʂʦʩʪʝʥʢʘʭ ʥʘ ʄʘʨʢʠʥʦʡ ɻʦʨʝ (49 ʢʤ ʶʞʥʝʝ ɺʦʨʦʥʝʞʘ) ʜʣʷ ʤʫʞʯʠʥʳ 36820-38200 ʫ.ʣ.ʥ. ʛʘʧʣʦʛʨʫʧʧʳ U2 
ï ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʩʦʟʜʘʥʥʦʡ ʚ ʉʠʙʠʨʠ ʛʘʧʣʦʛʨʫʧʧʳ R. ɺ ʥʝʢʨʦʧʦʣʝ ʥʘ 200 ʤ ʟʘʧʘʜʥʝʝ ʕʣ-ɹɸʤʨʘ ʚ 9 ʢʤ 
ʶʞʥʝʝ ʛ. ɸʙʠʜʦʩ ʧʦʚʪʦʨʠʣʠ ʪʨʘʜʠʮʠʠ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ï ʯʘʩʪʠ ʤʫʞʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠʤʧʝʨʠʠ ʉʝʪʘ. 
ʋʩʦʧʰʠʭ ʢʣʘʣʠ ʚ ʢʨʫʛʣʫʶ ʠʣʠ ʦʚʘʣʴʥʫʶ ʤʦʛʠʣʫ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʧʨʘʚʳʡ (ʖʧʠʪʝʨ) ʙʦʢ, ʯʪʦʙʳ 
ʈʘ ʜʦʤʠʥʠʨʦʚʘʣ. ʇʦʛʨʝʙʘʣʴʥʘʷ ʪʨʘʜʠʮʠʷ ʟʥʘʪʠ  ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ï ʵʪʦ ʩʦʦʨʫʞʝʥʠʝ ʢʫʨʛʘʥʘ, ʢʦʪʦ-
ʨʳʡ ʚ ɽʛʠʧʪʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʚ ʧʠʨʘʤʠʜʫ. [5] ʅʘ ʜʨʝʚʥʝʤ ʵʪʘʧʝ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʩʦʧʰʫʶ ʭʦ-
ʨʦʥʠʣʠ ʚ ʤʦʛʠʣʝ ʦʚʘʣʴʥʦʡ (ʈʘ) ʬʦʨʤʳ ʥʘ ʧʨʘʚʦʤ (ʖʧʠʪʝʨ) ʙʦʢʫ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ, ʢʘʢ ʵʪʦ ʜʝʣʘ-
ʣʠ ʚ ʂʸʥʜʝʣʝʚʩʢʦʡ ʢʫʨʛʘʥʥʦʡ ʛʨʫʧʧʝ. [6] ɺ ʄʘʡʢʦʧʩʢʦʤ ʢʫʨʛʘʥʝ ʠʤʝʣʩʷ ʧʦʛʨʝʙʘʣʴʥʳʡ ʙʘʣʜʘʭʠʥ ʥʘ 
ʩʪʦʣʙʘʭ. [7] ɽʛʦ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʜʝʨʝʚʷʥʥʳʡ ʙʘʣʜʘʭʠʥ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʉʪʦʨʘʪʳ (ʷʢʦʙʳ çʍʝʪʝʧʝ-
ʨʝʩè) ʚ ʵʢʩʧʦʟʠʮʠʠ ʝʛʠʧʝʪʩʢʦʛʦ ʤʫʟʝʷ ʂʘʠʨʘ. ʇʦʢʨʘʩʢʘ ʢʨʘʩʥʦʡ ʦʭʨʦʡ ʫʩʦʧʰʝʡ ʚ ɽʛʠʧʪʝ ʧʦʚʪʦʨʷʣʘ ʪʘ-
ʢʫʶ ʞʝ ʪʨʘʜʠʮʠʶ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʤʦʛʠʣʳ 5000 ʫ.ʣ.ʥ. ʥʘ ʧʦʣʷʨʥʦʤ ʢʨʫʛʝ, ʦʙʥʘʨʫʞʝʥʥʦʡ 
16.7.2025 ʛʦʜʘ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʚ ʉʘʣʝʭʘʨʜʝ. [8] ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʢʨʘʩʠʣʠ ʚʝʨʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʢʫʢʦʣ 0-ʡ 
ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ (çʅʘʢʘʜʘ 1,2,3è), ʢʦʪʦʨʳʭ ʢʣʘʣʠ ʚ ʤʦʛʠʣʫ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ. ɼʚʝ ʜʫʛʠ ʨʫʢ ʊʘʪʘ 4-ʡ ʬʘ-
ʟʳ ʤʝʩʷʮʘ ʵʪʠʭ ʢʫʢʦʣ ʩ ʢʨʘʩʥʳʤ ʚʝʨʭʦʤ ʧʦʢʘʟʳʚʘʶʪ ʠʤʷ ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ɺ ʤʘʨʪʝ 790 ʛ. ʧʨʠ 4ɺ 
ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ ʧʦʢʨʘʩʠʣʠ ʦʭʨʦʡ ʚʦʣʦʩʳ, ʛʨʫʜʴ, ʨʫʢʠ ʜʦ ʣʦʢʪʝʡ, ʢʠʩʪʠ ʨʫʢ, ʯʘʩʪʠʯʥʦ ʥʦʛʠ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʉʪʦʨʘʪʳ (735-790) ʥʘ ʥʘʡʜʝʥʥʦʡ ʚ 1925 ʛʦʜʫ ʢʘʨʪʠʥʝ ʚ ʧʦʜʟʝʤʥʦʤ ʩʢʣʝʧʝ ʜʣʷ ʝʝ ʜʫʰʠ. (ʩʤ. ʬʦ-
ʪʦ 1) ʅʘ  ʢʨʘʩʥʦʤ ʧʨʘʚʦʤ ʧʣʝʯʝ ʞʨʠʮʳ ʙʝʣʳʤ ʮʚʝʪʦʤ ʙʦʛʠʥʠ ɸʤʠʥʴ ʥʘʨʠʩʦʚʘʥ ʟʥʘʢ ʩʤʝʨʪʠ ï ʢʦʩʦʡ 
ʢʨʝʩʪ. ʅʘ ʝʝ ʛʨʫʜʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʙʝʣʳʤ ʮʚʝʪʦʤ ʩʤʝʨʪʠ ʥʘʧʠʩʘʥ ʠʝʨʦʛʣʠʬ ʙʦʛʠʥʠ ʛʠʙʝʣʠ ʀ-ʍʦʚ (ʘʥʘ-
ʣʦʛ ʊ). ʆʥʘ ʙʳʣʘ ʙʣʦʥʜʠʥʢʦʡ. ɽʝ ʧʣʘʪʴʝ ʠ ʙʘʥʪ ʠʤʝʶʪ ʮʚʝʪ ʙʦʛʘ ʈʘ ï ʩʠʥʠʡ. ɺʳʩʪʘʚʣʝʥʥʘʷ ʥʘʨʫʞʫ ʣʝ-
ʚʘʷ (ʈʘ) ʛʨʫʜʴ ï ɻ ʪʦ ʢʦʜ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ).   

                                                                                                                                                                                                                                                                                                               

 
ʉʡʪ. 1. ʈʧʣʩʙʪʣʙ ʬʪʧʨʱʞʢ ʊʫʧʩʙʫʴ ʧʮʩʧʢ ʛ ʪʣʤʞʨʞ  G7000x [9] 

 
ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʨʘʰʝʥʦ ʣʠʮʦ ʩʪʘʪʫʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘʪʘʪʳ (çʮʘʨʴ ɼʞʦʩʝʨè), ʣʠʮʦ ʂʠʨʳ 

(çʍʝʦʧʩè) ʫ ʙʦʣʴʰʦʛʦ ʉʬʠʥʢʩʘ ʚ ʜʝʥʴ ʝʝ ʛʠʙʝʣʠ, ʯʪʦ ʚ 1283 ʛ. ʦʧʠʩʘʣ ɸʙʜʫʣ-ʃʘʪʠʬ ʘʣʴ-ɹʘʛʜʘʜʠ; ʩʪʘʪʫʷ 
ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ɿʠʥʘʩʳ (ʷʢʦʙʳ çʬʘʨʘʦʥ ʋʥʠʩè) ʚ ʦʙʨʘʟʝ ʧʠʩʮʘ, ʫ ʢʦʪʦʨʦʛʦ ʥʘ ʧʦʩʪʘʤʝʥʪʝ ʥʘʧʠʩʘʥ 
ʪʠʪʫʣ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ ʍʦʚ-ʈʘ (ʰʝʩʪʠʢʨʘʪʥʦ ï ʈʘ). [10] (ʩʤ. ʬʦʪʦ 2, ʩʣʝʚʘ) ʂʨʘʩʥʳʡ ʮʚʝʪ ʦʩʪʘʣʩʷ ʥʘ ʧʨʘ-
ʚʦʤ ʫʭʝ ʠ ʩʢʫʣʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʡ ʦʙʨʘʟʦʤ çʧʠʩʮʘè, ʥʦ ʚ ʃʫʚʨʝ ʧʦʜʢʨʘʩʠʣʠ ʣʠʮʦ 
ʞʝʣʪʳʤ ʮʚʝʪʦʤ. (ʩʤ. ʬʦʪʦ 2, ʩʚʝʨʭʫ, ʚ ʮʝʥʪʨʝ) ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʨʘʰʝʥʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʀʩʘʷ ʚ 
ʧʦʜʟʝʤʥʦʤ ʩʢʣʝʧʝ G7001 ʚʦʩʪʦʯʥʝʝ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ. (ʩʤ. ʬʦʪʦ 2, ʩʧʨʘʚʘ) ɽʝ ʠʤʷ ʚ ʢʘʨʪʫʰʝ çʀʩʘʷè 
(ʀʦʚ-ʢʨʫʛ, ʉʦʭʘ, ɸʗ). ʉʣʝʚʘ ʥʘʧʨʘʚʦ ʥʘʧʠʩʘʥʦ: çʄʘʨʘ, ʉʦʢʘʭʘ, ʩʪʘ ʨʘʪʘ, ʀʩʘʷ, ʊʘʪʘ ʈʘè (ʄʈ ʉʂʍ ʉʊ ʈʊ 
ʀʉɸʗ ʊʊ ʈʘ). ʐʘʢʘʣ ʩ ʜʣʠʥʥʳʤ ʭʚʦʩʪʦʤ ʷʚʣʷʝʪʩʷ ʵʚʬʝʤʠʟʤʦʤ ʙʦʛʘ ʉʝʪʘ ʠ ʯʠʪʘʝʪʩʷ ʟʚʫʢʦʤ çʉè. ʅʘ 
ʶʞʥʦʡ (ʈʘ) ʩʪʝʥʝ ʝʝ ʧʦʜʟʝʤʥʦʛʦ ʩʢʣʝʧʘ G7001 ʩʪʦʷʪ ʩʪʘʪʫʠ ʧʘʨʳ ʧʨʘʚʷʱʠʭ ʪʨʠʫʤʚʠʨʘʪʦʚ ʚ ʦʙʨʘʟʝ 
ʙʨʫʪʘʣʴʥʳʭ ʤʫʞʯʠʥ. ɾʨʠʮʘ ʄʘʪʴ ʠʟʦʙʨʘʞʝʥʘ ʩʧʨʘʚʘ ʩ ʧʝʯʘʪʴʶ ʚ ʣʝʚʦʡ ʨʫʢʝ, ʢʘʢ ʤʫʞʯʠʥʘ. ʋ ʢʘʞʜʦʡ 
çʉʝʩʪʨʳè ʚ ʦʙʨʘʟʝ ʤʫʞʯʠʥʳ, ʥʦ ʚ ʜʣʠʥʥʦʤ ʧʘʨʠʢʝ, ʝʩʪʴ ʧʝʯʘʪʴ ʚ ʢʫʣʘʢʝ. ʊʦʣʴʢʦ ʧʝʨʩʦʥʘʞ ʥʘ ʜʦʣʞʥʦ-
ʩʪʠ çʉʳʥè ʜʝʨʞʠʪ ʨʫʢʠ ʧʦ ʰʚʘʤ ʠ ʠʟʦʙʨʘʞʝʥ ʤʘʣʳʰʦʤ ʯʫʪʴ ʚʳʰʝ ʢʦʣʝʥʢʠ ʧʨʘʚʠʪʝʣʝʡ. (ʩʤ. ʬʦʪʦ 2, 
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ʚʥʠʟʫ) ʀʤʷ ʀʩʘʷ ʩʢʨʳʣʠ ʧʝʡʦʨʘʪʠʚʦʤ çʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʳʡ ʯʠʥʦʚʥʠʢ ʂʘʨè, ʭʦʪʷ ʦʥʘ ʥʘ ʟʘʧʘʜʥʦʡ 
ʩʪʝʥʝ ʩʢʣʝʧʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʪʨʦʥʝ ʩ ʧʣʝʪʢʦʡ ʚ ʣʝʚʦʡ ʨʫʢʝ. 

 

 
 

 
ʉʡʪ. 2. ʃʩʙʪʦʴʢ - ʯʛʞʫ ʗʨʡʫʞʩʙ [11] 

 
ɼʨʝʚʥʠʝ ʞʨʝʮʳ ʪʨʘʜʠʮʠʦʥʥʦ ʩʢʨʳʚʘʣʠ ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ, ʤʘʩʢʠʨʫʷ ʝʝ ʪʝʣʦʤ ʤʫʞʯʠʥʳ ʥʘ ʩʪʘʪʫʝ ʠ 

ʢʘʨʪʠʥʝ. ɸʥʛʣʦʩʘʢʩʳ ʵʪʫ ʣʦʞʴ ʧʦʚʪʦʨʷʣʠ ʠ ʚʤʝʩʪʦ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ  ʛʦʚʦʨʠʣʠ ʷʢʦʙʳ ʦ çʧʠʩʮʝè, çʯʠʥʦʚ-
ʥʠʢʝè.  ɾʨʠʮʫ ʢʦʨʦʪʢʦ ʩʪʨʠʛʣʠ ʜʣʷ ʙʦʨʴʙʳ ʩʦ ʚʰʘʤʠ ʠʟ-ʟʘ  ʜʝʬʠʮʠʪʘ ʚʦʜʳ, ʦʪʩʫʪʩʪʚʠʷ ʜʫʰʘ ʠ ʚʘʥʥʳ.         

ɽʛʠʧʪʦʣʦʛʠʷ ʦʙʨʘʟʮʘ 2026 ʛʦʜʘ ʷʚʣʷʣʘʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʜʝʟʠʥʬʦʨʤʘ-
ʮʠʝʡ. ʇʘʨʘʜʦʢʩʘʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ ʫʙʠʨʘʣʠ ʠʟ ʦʪʯʝʪʦʚ ʠ ʵʢʩʧʦʟʠʮʠʡ ʤʫʟʝʝʚ, ʜʘʥʥʳʝ ʦ ʥʠʭ ʙʣʦʢʠʨʦʚʘʣʠ. 
ʀʟ ɹʨʠʪʘʥʩʢʦʛʦ ʤʫʟʝʷ ʫʙʨʘʣʠ ʩʪʘʪʫʶ ʪʨʦʥʘ ʩ ʠʝʨʦʛʣʠʬʘʤʠ ʠ ʥʘ ʥʝʤ - ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ ʩ ʷʚʥʦ ʨʫʩʩʢʠʤ 
ʣʠʮʦʤ, ʢʘʢ ʠʟ ʩʢʘʟʢʠ ʦʙ ɸʣʸʥʫʰʢʝ, ʦʙʲʷʚʠʚ ʝʝ ʧʦʜʜʝʣʢʦʡ. ɺ 1838-2026 ʛʛ. ʙʨʠʪʘʥʩʢʠʡ ʤʫʟʝʡ ʥʝ ʧʦʤʝ-
ʱʘʣ ʚ ʵʢʩʧʦʟʠʮʠʶ ʠ ʭʨʘʥʠʣ ʚ ʟʘʧʘʩʥʠʢʝ ʞʝʣʝʟʥʫʶ ʧʦʣʦʩʢʫ 28 ʥʘ 8 ʥʘ 0,8 ʩʤ, ʢʦʪʦʨʫʶ ʚʥʫʪʨʠ ɺʝʣʠʢʦʡ 
ʧʠʨʘʤʠʜʳ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʰʘʭʪʝ ʤʝʞʜʫ ʙʣʦʢʦʚ ʥʘʰʝʣ ɻʦʚʘʨʜ ɺʘʡʩ. ʇʦʣʦʩʢʫ ʩʢʨʳʣʠ, ʧʦʪʦʤʫ ʯʪʦ 
ʷʢʦʙʳ 4550 ʫ.ʣ.ʥ. ʧʦʩʪʨʦʡʢʠ  ʧʠʨʘʤʠʜʳ ʣʶʜʠ ʥʝ ʤʦʛʣʠ ʚʣʘʜʝʪʴ ʪʝʭʥʦʣʦʛʠʝʡ ʧʣʘʚʢʠ ʞʝʣʝʟʘ ʧʨʠ 1539 
ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. ɺ ʝʛʠʧʝʪʩʢʦʤ ʤʫʟʝʝ ʊʫʨʠʥʘ ʵʢʩʧʦʥʠʨʫʶʪ ʚʳʩʦʭʰʝʝ ʪʝʣʦ ʤʫʞʯʠʥʳ ʚʦʟʨʘʩʪʘ 20-30 
ʣʝʪ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ, ʧʨʝʜʤʝʪʳ ʤʦʛʠʣʳ ʢʦʪʦʨʦʛʦ ʕʨʥʝʩʪʦ ʉʢʠʘʧʘʨʝʣʣʠ ʚ 
1901 ʛʦʜʫ ʢʫʧʠʣ ʧʦʣʥʦʩʪʴʶ ʫ ʯʝʨʥʳʭ ʢʦʧʘʪʝʣʝʡ. ʉʨʝʜʠ ʚʦʪʠʚʥʳʭ ʧʨʝʜʤʝʪʦʚ ʢʨʫʛʣʦʡ (ʖʧʠʪʝʨ) ʤʦʛʠʣʳ 
ʧʝʨʝʜ ʣʠʮʦʤ ʤʫʞʯʠʥʳ ʣʝʞʘʣʘ ʤʝʜʥʘʷ ʩʘʙʣʷ. ʃʝʪʦʤ 2018 ʛ. ʘʥʘʣʠʟ ʧʦ ʉ14 ʚ ʁʦʨʢʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 
ʜʘʪʠʨʦʚʘʣ ʪʝʣʦ ʫʩʦʧʰʝʛʦ 5600-5500 ʫ.ʣ.ʥ. ʕʪʦ ʪʝʣʦ ʥʘʟʚʘʣʠ çʧʨʝʜʜʠʥʘʩʪʠʯʝʩʢʘʷ ʤʫʤʠʷè. ʆʩʝʥʴʶ 2018 
ʛ. ʧʦʩʣʝ ʜʘʪʠʨʦʚʢʠ ʧʦ ʉ14 ʠʟ ʵʢʩʧʦʟʠʮʠʠ ʤʫʟʝʷ ʚ ʊʫʨʠʥʝ ʫʙʨʘʣʠ ʤʝʜʥʫʶ ʩʘʙʣʶ. ʇʦʩʝʪʠʪʝʣʴ ʤʫʟʝʷ ʩʬʦ-
ʪʦʛʨʘʬʠʨʦʚʘʣ ʪʝʣʦ, ʥʦ ʤʝʜʥʦʡ ʩʘʙʣʠ ʫʞʝ ʥʝ ʙʳʣʦ. [12] ɺ ʤʫʟʝʝ ʊʫʨʠʥʘ ʤʝʜʥʫʶ ʩʘʙʣʶ  ʧʦʢʘʟʳʚʘʣʠ ʜʦ 
ʘʚʛʫʩʪʘ 2018 ʛ. [13]  (ʩʤ. ʬʦʪʦ 3)      

ʀʥʬʦʨʤʘʮʠʶ ʦ ʩʘʙʣʝ ʚ ʀʥʪʝʨʥʝʪʝ ʫʜʘʣʠʣʠ (13.6.2026), ʧʦʩʢʦʣʴʢʫ 5600 ʫ.ʣ.ʥ. ʣʶʜʠ ʥʝ ʤʦʛʣʠ ʚʣʘ-
ʜʝʪʴ ʪʝʭʥʦʣʦʛʠʝʡ ʧʣʘʚʢʠ ʤʝʜʠ ʧʨʠ  1058 ÁC. ʊʘʢʞʝ ʫʙʨʘʣʠ ʣʴʥʷʥʳʝ ʧʦʢʨʳʚʘʣʘ ʟʘ ʩʧʠʥʦʡ ʚʳʩʦʭʰʝʛʦ 
ʪʝʣʘ ʩʦ ʩʣʝʜʘʤʠ ʙʘʣʴʟʘʤʠʨʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʤ ʢʫʥʞʫʪʥʦʛʦ ʤʘʩʣʘ, ʩʤʦʣʳ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʵʢʩʪʨʘʢʪʘ 
ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʚʦʩʢʘ, ʫʛʣʝʨʦʜʦʚ. ʋ ʟʨʠʪʝʣʝʡ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩʳ, ʢʘʢ 5600 ʫ.ʣ.ʥ. ʙʘʣʴ-
ʟʘʤʠʨʦʚʘʣʠ ʫʤʝʨʰʠʭ ʣʶʜʝʡ, ʦʪʢʫʜʘ ʚ ɽʛʠʧʪʝ ʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʨʘʩ-
ʪʠ ʚ ɽʛʠʧʪʝ.        
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ʉʡʪ. 3. ʊʙʚʤʸ ʸʣʧʚʴ 5600 ʬ.ʤ.ʦ. 

 
ɽʛʠʧʪʦʣʦʛʠʷ ʦʙʨʘʟʮʘ 2026 ʛ. ʧʨʷʪʘʣʘ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʭʚʘʪʯʠʢʘʭ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ ï ʧʦ-

ʪʦʤʢʘʭ ʞʨʝʮʦʚ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʝʩʣʠ ʥʘ ʦʢʢʫʧʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ ʨʝʢʠ ʅʠʣ ʩʠʙʠʨʩʢʠʝ ʠʝʨʦʛʣʠʬʳ, 
ʩʠʙʠʨʩʢʫʶ ʨʝʣʠʛʠʶ, ʩʠʙʠʨʩʢʠʝ ʢʦʨʘʙʣʠ, ʨʫʩʩʢʠʡ ʷʟʳʢ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʙʱʝʥʠʠ. 
ɸʥʛʣʦʩʘʢʩ ʊʦʤʘʩ ʖʥʛ ʚ 1813 ʛ. ʩʢʨʳʣ ʨʫʩʩʢʠʡ ʷʟʳʢ ʧʝʡʦʨʘʪʠʚʦʤ çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ ʷʟʳʢè. ɹʘʩʩʝʡʥ ʨʝ-
ʢʠ ʅʠʣ ʙʳʣ ʟʘʭʚʘʯʝʥ ʞʨʝʮʘʤʠ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ʜʝʩʘʥʪʥʦʡ ʦʧʝʨʘʮʠʝʡ ʚʳʩʘʜʢʠ ʚʦʡʩʢ, ʚʦʦʨʫʞʝʥʥʳʭ 
ʙʦʝʚʳʤʠ ʪʦʧʦʨʘʤʠ.  ɺ ʤʦʤʝʥʪ ʚʳʩʘʜʢʠ ʜʝʩʘʥʪʘ ʵʪʠ ʧʦʪʦʤʢʠ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ ʫʞʝ ʠʤʝʣʠ ʠʝʨʦʛʣʠʬʳ, 
ʨʝʣʠʛʠʶ, ʩʝʢʨʝʪʥʳʝ ʠʤʝʥʘ ʙʦʛʦʚ, ʧʦʛʨʝʙʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ. ɽʛʠʧʪʦʣʦʛʠʷ ʩʢʨʳʚʘʣʘ, ʯʪʦ ʨʫʩʩʢʠʝ ʩʣʦʚʘ 
çʤʘʪʴè, çʩʘʨʘè (ʮʘʨʴ-ʞʝʥʱʠʥʘ) ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʟʚʘʥʠʷʭ ɽʛʠʧʪʘ. ʅʘʧʨʠʤʝʨ - ʵʪʦ çʤʘʪʴ 
ʈʘè (ʨʘʡʦʥ ʵʣʴ-ʄʘʪʘʨʠʷ, ʄʊʈ) ʚ ʂʘʠʨʝ ʚʙʣʠʟʠ ʭʨʘʤʘ ɻʦʨʘ-ʍʵʧʝʨʘ (ɻʝʣʠʦʧʦʣʴ). ʕʪʦ ï ʩʣʦʚʘ çʤʘ ʉʘʨʘè 
(ʨʘʡʦʥ ʵʣʴ-ʄʘʩʘʨʠʷ) ʚ ʍʵʣʫʘʥʝ. ɼʨʝʚʥʝʝ ʩʣʦʚʦ çʩʘʨʘè ʩʦʭʨʘʥʠʣʦʩʴ ʚʘʨʠʘʥʪʦʤ çʩʘʨʘʡè - ʩʪʨʦʝʥʠʝ ʩ 
ʦʜʥʦʡ ʢʦʤʥʘʪʦʡ. ɺ ʧʨʦʰʣʦʤ ï ʵʪʦ ʤʝʩʪʦ ʞʠʟʥʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʉʘʨʳ ʚ ʭʨʘʤʝ ʇʪʘʭʘ (ʄʝʤʬʠʩ, 
ʄʘʤʪʠʩ), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʥʘ 5 ʢʤ ʶʞʥʝʝ ʩʣʦʚʘ ʆʈɼɸ, ʢʦʪʦʨʫʶ ʛʨʝʢʠ ʠʤʝʥʦʚʘʣʠ çɻʝʣʠʦʧʦʣʴè. (ʩʤ. 
ʬʦʪʦ 4, ʶʛ ʩʚʝʨʭʫ) ʍʨʘʤ ʜʚʫʣʠʢʦʛʦ ʇʪʘʭʘ ʩ ʣʠʮʦʤ ʂʦʥʮʘ (çʪʘʤʦʤè, ʊʄʄ - ʧʝʨʩ. ʷʟ. çʢʦʥʝʮè) ʥʘʭʦʜʠʣʩʷ  
ʥʘ ʤʝʩʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʯʝʪʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ɽʛʠʧʪʘ, ʟʘʧʘʜʥʝʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʥʝʢʨʦʧʦʣʴ ʢʦʧ-
ʪʦʚ ʄʘʩʨ ʵʣʴ-ɻʝʜʠʜʘ. ʄʘʩʨ ï ʵʪʦ ʠʩʢʘʞʝʥʥʳʝ ʜʨʝʚʥʠʝ ʩʣʦʚʘ çʤʘ ʩʘʨʘè (ʤʘʪʴ ʮʘʨʠʮʘ). ɸʥʛʣʦʩʘʢʩʳ ʟʘ-
ʤʘʩʢʠʨʦʚʘʣʠ ʤʝʩʪʦ ʭʨʘʤʘ ʇʪʘʭʘ, ʧʝʨʝʥʝʩʷ ʝʛʦ ʷʢʦʙʳ ʥʘ ʣʝʚʳʡ ʙʝʨʝʛ ʅʠʣʘ ʥʘ 25 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ɻʝ-
ʣʠʦʧʦʣʷ. ʅʦ ʤʦʟʘʠʢʘ ʭʨʘʤʘ ʚ ʄʘʜʘʙʝ (ʀʦʨʜʘʥʠʷ) ʧʦʢʘʟʳʚʘʝʪ ʭʨʘʤ ʇʪʘʭʘ ʥʘ 5 ʢʤ ʶʞʥʝʝ ʩʣʦʚʘ ʆʈɼɸ ï 
ʤʝʩʪʦ ʂʨʫʛʘ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ ʥʘ 8-ʤ ʢʤ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʫʢʘʚʘ ʇʝʣʫʟʠʡ (ʨʘʡʦʥ ʵʣʴ-ʄʘʩʘʨʠʷ, ʦʙʝʣʠʩʢ 
ɻʝʣʠʦʧʦʣʷ).  

 
 

 
ʉʡʪ. 4. ʅʙʥʫʡʪ (ʅʞʥʭʡʪ) ʡ ʇʩʝʙ ʛʧʪʫʧʰʦʞʞ ʩʬʣʙʛʙ ʈʞʤʬʠʡʢ 

 
ɺ ʧʝʨʠʦʜ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ (260-551) ʧʦʧʘʜʘʝʪ ʥʝʢʨʦʧʦʣʴ 143 ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʚ ɻʘʟʘʣʘ (ɼʘ-

ʢʘʭʣʠʷ, 14 ʢʤ ʚʦʩʪʦʯʥʝʝ ʕʣʴ-ʉʠʤʙʠʣʣʘʚʝʡʥ); ʥʝʢʨʦʧʦʣʴ 67 ʤʦʛʠʣ ʚ ʂʦʤ ʘʣʴ-ʍʘʣʴʜʞʘʥ (ɼʘʢʘʭʣʠʷ;); 
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ʥʝʢʨʦʧʦʣʴ ʙʦʣʝʝ 440 ʤʦʛʠʣ ʨʦʩʩʠʡʩʢʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʚ ʋʤʤ ʘʣ-ɹʂʘʘʙ (ʢʘ ɹ/ʇ; ʜʫʰʘ ʇʪʘʭʘ), 2367 
ʨʘʟʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʤ ʤʦʛʠʣ ʪʨʝʭ ʥʝʢʨʦʧʦʣʝʡ ʚ ʍʵʣʫʘʥʝ, 1200 ʤʦʛʠʣ ʜʚʫʭ ʥʝʢʨʦʧʦʣʝʡ ɸ ʠ ɹ ʥʘ 200 ʤ 
ʟʘʧʘʜʥʝʝ ʕʣʴ-ɸʤʨʘ ʚ 9 ʢʤ ʶʞʥʝʝ ɸʙʠʜʦʩʘ, 300 ʤʦʛʠʣ ʥʝʢʨʦʧʦʣʷ çˉ 7000è ʅʘʛʘ ʵʜ-ɼʝʡʨ ʚ 21 ʢʤ ʩʝʚʝ-
ʨʦ-ʟʘʧʘʜʥʝʝ ɸʙʠʜʦʩʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʅʠʣʘ; 200 ʤʦʛʠʣ ʥʝʢʨʦʧʦʣʷ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʅʠʣʘ ʚ ʨʘʡʦʥʝ ʛ. 
ʍʦʚ (çʍʫè). ʕʪʠ ʟʘʭʦʨʦʥʝʥʠʷ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʜʨʝʚʥʝʝ 2300 ʤʦʛʠʣ ʚ ʅʘʢʘʜʘ, ʦʧʠʩʘʥʥʳʭ ʌ.ʇʠʪʨʠ ʢʦʥ-
ʮʝʧʪʦʤ çʅʘʢʘʜʘ 1,2,3è - ʘʥʘʣʦʛʦʤ 0-ʡ ʜʠʥʘʩʪʠʠ. ʕʪʦʪ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʪ ʧʨʠʟʥʘʢʠ çʤʠʥʫʩ 1-ʡ ʜʠʥʘ-
ʩʪʠʠè, ʜʦʙʘʚʣʷʷ ʢ ʥʠʤ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʝʜʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʦ ʚʨʝʤʷ ʠʛʨʘʶʪ ʨʦʣʴ ʠʟʜʝʣʠʡ ʨʦʩ-
ʢʦʰʠ, ʦʨʫʞʠʷ (ʤʝʜʥʳʡ ʪʦʧʦʨ), ʢʦʪʦʨʳʡ ʠʟʦʙʨʘʞʝʥ ʚ ʥʘʜʧʠʩʠ ʥʘ ʧʦʜʥʦʞʠʠ ʩʪʘʪʫʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘ-
ʪʘʪʳ (çʢʦʨʦʣʴ ɼʞʦʩʝʨè; 3-̫  ʜʠʥʘʩʪʠʷ). ʊʦʧʦʨ ʦʙʦʟʥʘʯʘʝʪ ʧʨʦʠʟʥʦʰʝʥʠʝ ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʤʝʩʪʦʠʤʝʥʠʷ 
çʪʘè ʚ ʥʘʜʧʠʩʠ ʩʧʨʘʚʘ ʥʘʣʝʚʦ: çʉʪʘ ʤʘʪʴ, ʊʘʪʘ, ʪʘ ï ʨʘʙʘ ʈʘʪʘʪʘè (ʉʊ ʄʊ, ʊʊ, ʪ ï ʈɹ ʈʊʊ). 

ɺ 1902 ʛ. ʌ.ʇʠʪʨʠ ʚ ʩʪʘʪʴʝ ʜʣʷ ʙʨʠʪʘʥʩʢʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ ʩʢʨʳʣ ʨʫʩʩʢʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʧʝʡʦʨʘ-
ʪʠʚʦʤ çʢʦʨʦʣʴè, çʢʘʚʢʘʟʦʠʜè (Caucasian). ɺ 2026 ʛ. ʝʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ ʧʦʚʪʦʨʷʣʠ ʵʪʦʪ ʢʦʥʮʝʧʪ ʚʘ-
ʨʠʘʥʪʦʤ çʢʘʚʢʘʟʩʢʠʝ ʦʭʦʪʥʠʢʠ-ʩʦʙʠʨʘʪʝʣʠè. ʆʥʠ  ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦʙ 
ʠʩʪʦʯʥʠʢʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʥʝʡ ʢʫʣʴʪʫʨʳ ɽʛʠʧʪʘ ʠ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʜʨʝʚʥʠʭ ʝʛʠʧʪʷʥ. [14] ʊʘʢʠʤ 
ʧʦʩʪʫʣʘʪʦʤ ʘʥʛʣʦʩʘʢʩʳ ʧʨʷʪʘʣʠ ʧʦʪʦʤʢʦʚ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠʟ 
ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʫʙʘʥʴ - ʙʝʣʦʢʦʞʫʶ, ʩʠʥʝʛʣʘʟʫʶ ʵʣʠʪʫ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ, ʢʦʪʦʨʘʷ ʟʘʭʚʘʪʠʣʘ ʙʘʩʩʝʡʥ ʅʠ-
ʣʘ ʚ ʜʨʝʚʥʦʩʪʠ.  ɽʚʨʦʧʝʡʩʢʠʡ ʦʙʣʠʢ ʪʨʠʫʤʚʠʨʘʪʘ çʄʘʪʴ-ʆʪʝʮ-ʉʳʥè - ʧʨʘʚʠʪʝʣʝʡ ʢʦʥʮʘ ʤʠʥʫʩ 1-ʡ ʜʠ-
ʥʘʩʪʠʠ ʚʠʜʝʥ ʥʘ ʪ.ʥ. çʧʘʣʝʪʢʝ ʅʘʨʤʝʨʘè (Narmer palette), ʥʘʡʜʝʥʥʦʡ ʚ ʩʪʦʣʠʮʝ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ 
ʥʘ 80 ʢʤ ʶʞʥʝʝ ʃʫʢʩʦʨʘ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʧʠʩʘʥʦ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ çʨʘʙʘ ʉʝʩʝʷè, çʊʘʪʘè. ɸʥʛʣʦʩʘʢʩʳ 
ʩʢʨʳʣʠ ʵʪʦ ʠʤʷ ʧʝʡʦʨʘʪʠʚʦʤ çʅʘʨʤʝʨè. ʅʘ ʬʘʷʥʩʦʚʦʡ ʪʘʙʣʠʯʢʝ ʨʘʟʤʝʨʦʤ 20 ʥʘ 26 ʤʤ, ʙʨʦʰʝʥʥʦʡ 
ʯʝʨʥʳʤʠ ʢʦʧʘʪʝʣʷʤʠ ʨʷʜʦʤ ʩ ʨʘʟʛʨʘʙʣʝʥʥʦʡ ʠʤʠ ʤʦʛʠʣʦʡ ˉ 40, ʢʦʪʦʨʫʶ ʚ 1944 ʛ. ʨʘʩʢʦʧʘʣʠ ʚ ʥʝʢʨʦ-
ʧʦʣʝ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʚ ʍʵʣʫʘʥʝ, ʥʘʧʠʩʘʥʳ ʨʫʩʩʢʠʝ ʩʣʦʚʘ çʨʘʙʘ ʉʝʩʝʷè. ʅʘ ʦʙʦʨʦʪʝ ʝʝ ʪʠʪʫʣ: çʈʘʪʘ, 
ʆʤ-ʛʣʘʚʘ, ɻʦʨ-ʢʦʤʘʥʜʠʨ, ʍʦʚ-ʀ ʛʣʘʚʢʦʤ, ʞʨʝʮʦʚ ʊʘʪʳ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʍʦʚ ʢʦʤʘʥʜʠʨ, ʀ ʚʝʨʭʦʚʥʘʷè. ɺ 
1947 ʛ. ʝʛʠʧʝʪʩʢʠʡ ʘʨʭʝʦʣʦʛ ʧʨʠʜʫʤʘʣ ʵʪʦʡ ʥʘʜʧʠʩʠ ʠʤʷ ʷʢʦʙʳ çʅʘʨʤʝʨè. ʆʜʥʘʢʦ ʥʘʧʠʩʘʥʦ: çʈʘʙʘ 
ʉʝʩʝʷè (ʈɹ ʉʉ). ʇʦ ʧʝʨʚʳʤ ʟʚʫʢʘʤ ʯʪʝʥʠʷ ʠʝʨʦʛʣʠʬʦʚ ï ʵʪʦ ʈʳʙʘ, ɹʘʜʠʢ-ʥʦʞ, ʉʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʉʝʪ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʫʞʩʢʫʶ ʠʤʧʝʨʠʶ ʉʝʪ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). 
(ʩʤ.  ʬʦʪʦ 5)                                                               

 

 
ʉʡʪ. 5. ʋʡʫʬʤʴ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ ʦʞʣʩʧʨʧʤʸ ʛ ʎʶʤʬʙʦʞ [15] 

 
ʉʝʷ ï ʵʪʦ ʜʨʝʚʥʝʨʫʩʩʢʦʝ ʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ ʞʝʥʩʢʦʛʦ ʨʦʜʘ çʩʝʷè, ʘ ʤʫʞʩʢʦʛʦ ʨʦʜʘ ï ʵʪʦ 

çʩʝʡè. ʀʤʷ ʊʘʪʘ (ʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ çʪʘè) ʜʘʚʘʣʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʘ 
ʠʤʷ çʉʝʩʝʷè ʜʘʚʘʣʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ. ʇʦʢʘʟʘʪʝʣʝʤ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʷʚʣʷʝʪʩʷ 
ʠʝʨʦʛʣʠʬ çʍʦʚ-ʀè (ʘʥʘʣʦʛ ʦʙʦʨʦʪʥʦʛʦ ʊ) ï ʪʠʪʫʣ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. 

ɽʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ ʠ ʣʦʷʣʴʥʳʝ ʠʤ ʝʛʠʧʪʷʥʝ, ʧʨʠʥʠʤʘʶʱʠʝ 19-20 ʤʣʥ. ʪʫʨʠʩʪʦʚ ʝʞʝʛʦʜʥʦ, 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ï ʘʤʝʨʠʢʘʥʮʳ, ʚʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʚʦʡʥʫ ʧʦ ʠʩʪʦʨʠʠ. ʆʥʠ ʚʳʜʫʤʘʣʠ ʣʦʞʴ 
çʅʘʨʤʝʨè ʚʤʝʩʪʦ ʨʫʩʩʢʠʭ ʩʣʦʚ çʨʘʙʘè, çʨʘʪʘè, ʢʦʪʦʨʳʝ ʟʘʧʠʩʘʥʳ ʠʝʨʦʛʣʠʬʘʤʠ.  ʇʨʠʟʥʘʥʠʝ ʝʛʠʧʪʷʥʘ-
ʤʠ ʠ ʘʥʛʣʦʩʘʢʩʘʤʠ ʧʦʩʪʫʣʘʪʘ, ʯʪʦ ʧʠʨʘʤʠʜʫ ʍʝʦʧʩʘ ʠ ʜʨʫʛʠʝ ʧʠʨʘʤʠʜʳ ʧʦʩʪʨʦʠʣʠ ʨʫʩʩʢʠʝ, ʥʝʧʨʠʝʤ-
ʣʝʤʦ ʜʣʷ ʧʘʨʘʟʠʪʦʚ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʧʨʠʟʥʘʥʠʝ ʨʘʚʥʦʩʠʣʴʥʦ ʨʝʚʦʣʶʮʠʠ - ʦʪʢʘʟʫ ʦʪ ʪʨʝʭ ʚʝʢʦʚ 
ʘʥʛʣʠʡʩʢʦʡ ʣʞʠ ʦ ʜʨʝʚʥʝʤ ɽʛʠʧʪʝ, ʘʥʘʣʦʛʠʯʥʦʡ ʦʧʨʦʚʝʨʞʝʥʠʶ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʧʦʩʪʫʣʘʪʘ, ʯʪʦ ʉʦʣʥʮʝ 
ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ.  

ɽʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ ʟʘʤʘʩʢʠʨʦʚʘʣʠ ʧʝʨʠʦʜ 291 ʛʦʜʘ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ 2.6.260-22.6.551 
ʧʝʡʦʨʘʪʠʚʦʤ 11600-7000 ʫ.ʣ.ʥ., ʢʦʪʦʨʳʡ ʟʘʚʝʨʰʘʝʪ ʠʟʦʙʨʝʪʝʥʠʝ ʞʨʝʮʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʧʣʘʚʢʠ ʤʝʜʠ. ʕʪʦ 
- ʨʘʥʴʰʝ ʬʘʟʳ çʢʫʣʴʪʫʨʘ ʅʘʢʘʜʘ 1,2,3è, ʢʦʪʦʨʫʶ ʙʨʠʪʘʥʩʢʠʝ ʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʝʛʠʧʪʦʣʦʛʠ ʪʘʢʞʝ ʠʤʝʥʫʶʪ 
çʜʦʠʩʪʦʨʠʯʝʩʢʠʡ ɽʛʠʧʝʪè. ɼʘʪʘ 22.6.551 ʧʦʣʫʯʝʥʘ ʩ ʫʯʝʪʦʤ ʘ) ʜʘʥʥʳʭ ʇʣʠʥʠʷ, ʯʪʦ ʧʠʨʘʤʠʜʳ ɻʠʟʳ ʟʘ-
ʢʦʥʯʠʣʠ ʩʪʨʦʠʪʴ ʟʘ 75 ʣʝʪ ʠ 4 ʤʝʩʷʮʘ; ʙ) ʥʘʜʧʠʩʠ ʚ ʞʫʨʥʘʣʝ ʛʝʥʰʪʘʙʘ ʂʠʨʳ (çʍʝʦʧʩè), ʯʪʦ ʝʝ ʥʘʟʥʘʯʠ-
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ʣʠ ʛʣʘʚʦʡ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʚ ʤʥʠʤʫʶ ʢʠʨʦʧʘʩʭʫ 21.3.790; ʚ) ʥʘʜʧʠʩʠ ʵʧʠʪʘʬʠʠ ʚ ʧʠʨʘʤʠʜʝ, ʯʪʦ ʂʠʨʘ 
16 ʣʝʪ ʙʳʣʘ ʥʘ ʜʦʣʞʥʦʩʪʠ ʍʦʚ-ʈʘ ʛʣʘʚʢʦʤ ʚʦʡʩʢ, ʛʣʘʚʘ ʠʤʧʝʨʠʠ ʉʝʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʂʠʨʘ ʥʘʯʘʣʘ 
ʩʪʨʦʠʪʴ ɺʝʣʠʢʫʶ ʧʠʨʘʤʠʜʫ ʩ 774 ʛʦʜʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʭ ʧʠʨʘʤʠʜ ɻʠʟʳ ʟʘʢʦʥʯʠʣʠ ʯʝʨʝʟ 46 ʣʝʪ ʧʦʩʣʝ 
ʛʠʙʝʣʠ ʂʠʨʳ ʚ ʟʘʛʦʚʦʨt, ʪʦ ʝʩʪʴ - ʚ 849 ʛʦʜʫ (21.3.774+0.4.75=21.7.849). ɼʘʪʠʨʦʚʘʥʠʝ ʧʦ ʉ14 ʥʝʧʨʘ-
ʚʠʣʴʥʦ ʢʘʣʠʙʨʦʚʘʥʦ. ɼʘʪʘ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ 4550 ʫ.ʣ.ʥ. ʨʘʚʥʘ 21.7.749. ʇʦʵʪʦʤʫ ʧʝʨʠʦʜ ʨʘ-
ʥʝʝ çʅʘʢʘʜʘ 1è (7000 ʫ.ʣ.ʥ.) ʥʘ 2450 (128 ʣʝʪ, 0 ʤʝʩʷʮʝʚ, 7 ʜʥʝʡ) ʨʘʥʴʰʝ 4550 ʫ.ʣ.ʥ. ʠ ʨʘʚʝʥ 22.6.551 
ʛʦʜʘ. ɺʨʝʤʷ ʩʯʠʪʘʣʠ ʢʦʣʠʯʝʩʪʚʦʤ ʣʫʥʥʳʭ ʤʝʩʷʮʝʚ. ʇʝʨʠʦʜ ʚʪʦʨʞʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʚʦʡʩʢ ʶʞʥʝʝ ɸʩʫʘʥʘ, 
ʛʠʙʝʣʴ ʚ ʙʦʶ 61 ʚʦʡʥʘ, ʧʦʭʦʨʦʥʝʥʥʦʛʦ ʚ ɼʞʝʙʝʣʴ-ʉʘʭʘʙʘ ʧʦ ʩʠʙʠʨʩʢʦʡ ʪʨʘʜʠʮʠʠ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ 
ʉʝʪʴ ʥʘ ʧʨʘʚʦʤ ʙʦʢʫ ʛʦʣʦʚʦʡ ʥʘ ɺʦʩʪʦʢ ï ɻ ʪʦ 2.6.260 (ʘʥʘʣʦʛ 11600 ʫ.ʣ.ʥ.).  

ɹʣʠʞʥʝʚʦʩʪʦʯʥʳʝ ʞʨʝʮʳ ʚ ʪʝʢʩʪʝ ɺʝʪʭʦʛʦ ʟʘʚʝʪʘ (1243) ʦʙʦʟʥʘʯʠʣʠ ʢʦʥʮʝʧʪ çʥʘʯʘʣʦ ʚʝʪʭʦʟʘ-
ʚʝʪʥʦʛʦ  ʚʨʝʤʝʥʠè ʧʝʡʦʨʘʪʠʚʦʤ çʩʦʪʚʦʨʝʥʠʝ ʤʠʨʘè. ʕʪʦ - ʜʘʪʘ 22.7.707 ʛʦʜʘ (2262 ʨʘʥʝʝ ʧʦʪʦʧʘ 
9.6.990 ʛʦʜʘ, ʩʦʛʣʘʩʥʦ ʤʘʪʝʤʘʪʠʢʫ ɸʣʴ-ɹʠʨʫʥʠ). ɼʘʪʘ çʩʦʪʚʦʨʝʥʠʷ ʤʠʨʘè 22.7.707 ʛ. ʩʪʦʠʪ ʥʘ 4 ʛʦʜʘ  
ʧʦʟʞʝ  ʥʘʟʥʘʯʝʥʠʷ 24.3.703 ʛ. ʥʘ ʜʦʣʞʥʦʩʪʴ ʈʘʨʘʪʳ (692-746) - ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 4ɹ ʨʦʩʩʠʡʩʢʦʡ ʜʠʥʘ-
ʩʪʠʠ (ʷʢʦʙʳ ç3-̫  ʜʠʥʘʩʪʠʷè ɽʚʩʝʚʠʷ ʇʘʤʬʠʣʘ) ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ ʮʝʥʪʨʦʤ ʚ ɽʛʠʧʪʝ, ʢʦʪʦʨʘʷ ʧʦʩʪʨʦʠ-
ʣʘ ʈʦʟʦʚʫʶ ʧʠʨʘʤʠʜʫ. 
 

ʋʙʚʤʡʯʙ 1 

ʄʝʩʷʮʝʚ ʃʝʪ-ʤʝʩʷʮʝʚ-ʜʥʝʡ ʊʦʯʢʘ ʦʪʩʯʝʪʘ ʈʝʘʣʴʥʘʷ ʜʘʪʘ 

ʤʠʥʫʩ 2450 128-0-29 21.7.749 22.6.551 

ʤʠʥʫʩ 6050 481-1-19 21.7.749 2.6.260 

ʤʠʥʫʩ 2262 182-10-17 9.6.990 22.7.707 

ʤʠʥʫʩ   542 43-9-25 21.3.790 26.5.746 

ʤʠʥʫʩ   534 43-2-2 26.5.746 24.3.703 

 
ʇʦʩʣʝ ʈʘʨʘʪʳ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʝʡ ʫʧʨʘʚʣʷʣʘ ʉʪʦʨʘʪʘ (746-790) çʦʩʥʦʚʘʪʝʣʴʥʠʮʘ 4-ʡ ʜʠʥʘʩʪʠʠè, 

ʩʦʛʣʘʩʥʦ ɽʚʩʝʚʠʶ ʇʘʤʬʠʣʫ. ʆʜʥʘʢʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ï ʵʪʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ 4ɺ ʨʦʩʩʠʡʩʢʦʡ ʜʠʥʘʩʪʠʠ ʩ 
ʠʤʝʥʝʤ ʉʪʦʨʘʪʘ (735-790), ʥʝ ʫʩʧʝʚʰʘʷ ʟʘʚʝʨʰʠʪʴ ʦʙʣʠʮʦʚʢʫ ʩʚʦʝʡ ʃʦʤʘʥʦʡ ʧʠʨʘʤʠʜʳ. ʆʥʘ ʙʳʣʘ ʦʜ-
ʥʦʡ ʠʟ ʛʨʫʧʧ ʧʨʘʚʠʪʝʣʝʡ 4ɸ,ɹ,ɺ,ɻ,ɼ ʨʦʩʩʠʡʩʢʦʡ ʜʠʥʘʩʪʠʠ. ʀʟ ʥʠʭ ʜʚʝ ʞʨʠʮʳ 4ɹ ʜʠʥʘʩʪʠʠ ʧʦʭʦʨʦʥʝʥʳ ʚ 
ʧʦʜʟʝʤʥʳʭ ʩʢʣʝʧʘʭ ʥʝʢʨʦʧʦʣʷ ʍʵʣʫʘʥʘ (712 H 3,ʊʘʪʘ ʈʘʠ; 15 ʤʝʩʷʮʝʚ ʧʨʘʚʣʝʥʠʷ; 810 H 3; ʈʘʪʘ ʍʦʚʨʘ, 
64 ʤʝʩʷʮʘ ʧʨʘʚʣʝʥʠʷ). ɽʚʩʝʚʠʡ ʇʘʤʬʠʣ ʥʝʧʨʘʚʠʣʴʥʦ ʚʢʣʶʯʠʣ ʜʚʫʭ ʨʦʩʩʠʡʩʢʠʭ ʞʨʠʮ 4ɼ ʜʠʥʘʩʪʠʠ ʧʦʜ 
ˉˉ 6.1 ʠ 6.2 ʚ ʙʣʠʞʥʝʚʦʩʪʦʯʥʫʶ ʜʠʥʘʩʪʠʶ ˉ 6. ʇʦʩʣʝʜʥʷʷ ʠʟ ʥʠʭ ʜʦ ʛʠʙʝʣʠ ʚ 1075 ʛ. ʧʨʘʚʠʣʘ ʪʦʣʴʢʦ 
2 ʤʝʩʷʮʘ. ʕʪʦ ï 1075-ʡ ʛʦʜ ʢʦʥʮʘ çʜʨʝʚʥʝʛʦ ʮʘʨʩʪʚʘè. 

      ʈʘʨʘʪʘ (ʧʨʘʚʣʝʥʠʝ 703-746) ʧʝʨʚʦʡ ʠʤʝʣʘ ʚ ʢʘʨʪʫʰʝ ʠʤʷ ʈʘʪʠʪʘʪʘ (ʈʊʊʊ; ʈʘ-ɻʦʨ, ʊʝʪʝʨʷ, ʊ-
ʫʣʠʪʢʘ, ʊʝʪʝʨʷ), ʢʦʪʦʨʦʝ ʘʥʛʣʦʩʘʢʩʳ ʩʢʨʳʣʠ ʧʝʡʦʨʘʪʠʚʦʤ çʍʫʬʫè. ʆʥʘ ʧʦʭʦʨʦʥʝʥʘ ʚ ʚʦʟʨʘʩʪʝ 54 ʣʝʪ ʚ 
ʯʘʩʦʚʥʝ G1205  ʥʘ 320-370 ʤ ʟʘʧʘʜʥʝʝ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ ʥʘ ʧʨʘʚʦʤ (ʖʧʠʪʝʨ) ʙʦʢʫ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦ-
ʜʳʰʘ, ʠ ʚ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʝʝ ʞʠʟʥʠ ʥʘ ʝʝ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ 5 ʟʫʙʦʚ, ʯʪʦ ʦʙʥʘʨʫʞʠʣ 
ʧʨʠ ʨʘʩʢʦʧʢʘʭ ɼʞ.ʈʝʡʩʥʝʨ. ɺʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ʈʘʨʘʪʳ 43 ʛʦʜʘ, 2 ʤʝʩʷʮʘ, 2 ʜʥʷ (534 ʤʝʩʷʮʘ; 703-746) 
ʫʢʘʟʘʥʦ ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʝʥʝ ʯʘʩʦʚʥʠ G1205, ʛʜʝ ʥʘ ʩʪʝʣʝ ʛʨʘʚʠʨʦʚʘʥʦ, ʯʪʦ ʦʥʘ 146 ʤʝʩʷʮʝʚ ʚʝʣʘ ʚʦʡʥʫ. 
ɸʥʛʣʦʩʘʢʩʳ ʩʢʨʳʚʘʶʪ ʈʘʨʘʪʫ ʧʝʡʦʨʘʪʠʚʦʤ çʍʫʬʫʥʘʭʪè, çʮʘʨʩʢʠʡ ʟʥʘʢʦʤʳʡ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦ-
ʤʝʨʦʤ Hearst 6-19786è.  ɽʝ ʠʤʷ ʈʘʨʘʪʘ, ʈʈʊ. ʈʘ-ʅʃʆ, ʈʘ ʍʦʚ-ʀ (ʢʨʫʛ ï 6), ʊʘʪʘ 4-ʡ ʬʘʟʳ ʃʫʥʳ. (ʩʤ. 
ʬʦʪʦ 4, ʩʣʝʚʘ, ʩʚʝʨʭʫ, ʩʪʦʣʙʝʮ ʪʨʝʭ ʟʥʘʢʦʚ ʧʨʘʚʝʝ ʢʘʨʪʫʰʘ). ɺʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʟʘ ʥʝʡ ʧʨʘ-
ʚʠʪʝʣʴʥʠʮʳ ʉʪʦʨʘʪʳ (ʩʦʢʨʘʱʝʥʥʦ ʉʪʘʨʘ) ʫʢʘʟʘʥʦ ʥʘ ʇʘʣʝʨʤʩʢʦʤ ʢʘʤʥʝ, ʢʘʢ 542 (43 ʛʦʜʘ, 9 ʤʝʩʷʮʝʚ, 
25 ʜʥʝʡ),  ʠ  ʦʥʘ ʙʳʣʘ ʧʦʭʦʨʦʥʝʥʘ 10.4.790 ʛʦʜʘ, ʢʘʢ ʥʘʧʠʩʘʥʦ ʚ ʞʫʨʥʘʣʝ ʛʝʥʰʪʘʙʘ ʂʠʨʳ (çʍʝʦʧʩè). ɺ 
1925 ʛ. ʧʦʜʟʝʤʥʳʡ ʩʢʣʝʧ G7000x ʜʣʷ ʝʝ ʜʫʰʠ ʥʘ ʛʣʫʙʠʥʝ 25 ʤʝʪʨʦʚ ʠʟ ʜʚʫʭ ʢʦʤʥʘʪ ʩ ʧʫʩʪʳʤ ʩʘʨʢʦ-
ʬʘʛʦʤ ʙʳʣ ʥʘʡʜʝʥ ʥʘ 54 ʤ ʚʦʩʪʦʯʥʝʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ɺʝʣʠʢʦʡ ʧʠʨʘʤʠʜʳ. ɸʥʛʣʦʩʘʢʩʳ ʟʘʤʘʩʢʠ-
ʨʦʚʘʣʠ ʠʤʷ ʚʣʘʜʝʣʠʮʳ ʧʨʝʜʤʝʪʦʚ ʠʟ ʵʪʦʛʦ ʩʢʣʝʧʘ, ʟʘʤʝʥʠʣʠ ʠʤʷ ʉʪʦʨʘʪʘ ʧʝʡʦʨʘʪʠʚʦʤ çʢʦʨʦʣʝʚʘ ʍʝ-
ʪʝʧʝʨʝʩè, çʤʘʪʴ ʍʫʬʫè, çʞʝʥʘ ʉʥʝʬʝʨʫè ʕʪʘ ʣʦʞʴ ʥʝʣʝʧʘ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʜʨʝʚʥʝʤ ɽʛʠʧʪʝ ʥʝ ʙʳʣʦ ʢʦ-
ʨʦʣʝʚ, ʘ çʍʝʦʧʩè (ʍʫʬʫ) ʷʚʣʷʝʪʩʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝʡ ʧʦ ʠʤʝʥʠ ʂʠʨʘ, ʩʦʙʣʶʜʘʚʰʝʡ ʦʙʝʪ ʙʝʟʙʨʘʯʠʷ. 
çʉʥʝʬʝʨʫè (ʉʥʦʬʨʫ) - ʵʪʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʉʪʦʨʘʪʘ, ʢʦʪʦʨʘʷ ʘ) ʩʦʙʣʶʜʘʣʘ ʦʙʝʪ ʙʝʟʙʨʘʯʠʷ ʠ ʙ) ʥʝ 
ʤʦʞʝʪ ʙʳʪʴ ʞʝʥʦʡ ʩʘʤʦʡ ʩʝʙʝ. ɺ 1927 ʛʦʜʫ ɼʞ.ʈʝʡʩʥʝʨ ʧʨʠʜʫʤʘʣ ʧʝʡʦʨʘʪʠʚ çʍʝʪʝʧʝʨʝʩè, ʟʘʤʝʥʠʚ ʠʤ 
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ʨʫʩʩʢʦʝ ʠʤʷ ʉʪʦʨʘʪʘ (ʩʦʪʘʷ ʨʘʪʠ-ʚʦʡʩʢʘ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʠʮʘ ʉʪʦʨʘʪʳ ʥʘ ʚʳʩʰʝʡ ʜʦʣʞʥʦʩʪʠ ʨʫʩʩʢʘʷ 
ʜʝʚʫʰʢʘ-ʤʦʥʘʭʠʥʷ ʧʦ ʠʤʝʥʠ ʂʠʨʘ (çʍʝʦʧʩè, 763-803) ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʛʣʘʚʦʡ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ 
21.3.790 ʛʦʜʘ, ʯʪʦ ʫʢʘʟʘʥʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʥʠʤʦʡ ʢʠʨʦʧʘʩʭʠ: ʘ) ʜʝʥʴ ʚʝʩʝʥʥʝʛʦ ʩʦʣʥ-
ʮʝʩʪʦʷʥʠʷ 21 ʤʘʨʪʘ, ʙ) 21-ʡ ʜʝʥʴ ʣʫʥʥʦʛʦ ʤʝʩʷʮʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʞʫʨʥʘʣʝ ʝʝ ʛʝʥʰʪʘʙʘ, ʥʘʡʜʝʥʥʦʛʦ ʚ 
2013 ʛ. ʚ ʜʨʝʚʥʝʤ ʧʦʨʪʫ ɺʘʜʠ ʵʣʴ-ɼʞʘʨʬ ʥʘ ʙʝʨʝʛʫ ʂʨʘʩʥʦʛʦ ʤʦʨʷ.  

ʀʤʷ ʉʪʦʨʘʪʳ ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʉʊʈʊ ï ɻ ʪʦ ʉʢʠʧʝʪʨ, ʊʘʨ-ʙʘʥʜʞʦ, ʈʘ-ʅʃʆ, ʊʝʪʝʨʷ. ʆʥʦ ʥʘʧʠʩʘʥʦ 
ʥʘ ʷʱʠʢʝ ʜʣʷ ʝʝ ʚʝʱʝʡ ʩ ʮʚʝʪʥʳʤʠ ʢʘʨʪʠʥʢʘʤʠ ʠ ʪʝʢʩʪʦʤ. ɺ ʝʛʠʧʝʪʩʢʦʤ ʤʫʟʝʝ ʂʘʠʨʘ ʵʢʩʧʦʥʠʨʫʶʪ ʝʝ 
ʧʘʣʘʥʢʠʥ, ʢʫʰʝʪʢʫ, ʦʜʠʥ ʪʨʦʥ ʠʟ ʜʚʫʭ, ʢʨʦʚʘʪʴ ʜʣʷ ʟʘʛʨʦʙʥʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʩʦʙʨʘʣʠ ʠʟ ʧʨʠʛʦʪʦʚʣʝʥ-
ʥʳʭ ʝʝ ʨʘʙʦʯʠʤʠ ʜʝʪʘʣʝʡ. ʉʦʭʨʘʥʠʣʠʩʴ ʧʦʨʪʨʝʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʣʠʮ ʈʘʨʘʪʳ ʠ ʉʪʦʨʘʪʳ (ʩʦʢʨʘʱʝʥʥʦ 
ʉʪʘʨʘ). (ʩʤ. ʬʦʪʦ 5)  

 

 
ʉʡʪ. 5. ʉʙʩʙʫʙ (ʪʤʞʛʙ) ʡ ʊʫʙʩʙ [16] 

 
ʅʘ ʚʝʨʭʥʝʤ ʢʘʤʥʝ ʥʘʜ ʝʝ ʃʦʤʘʥʦʡ ʧʠʨʘʤʠʜʦʡ, ʢʦʪʦʨʳʡ ʵʢʩʧʦʥʠʨʫʶʪ ʚ ʝʛʠʧʝʪʩʢʦʤ ʤʫʟʝʝ ʂʘʠʨʘ, 

ʥʘʜ ʧʦʨʪʨʝʪʦʤ ʉʪʘʨʳ ʥʘʧʠʩʘʥʦ ʧʦ-ʨʫʩʩʢʠ ʠʝʨʦʛʣʠʬʘʤʠ: çʊʘ ï ʈʘ, ʉʪʘʨʘè. ʊʈ ʉʊʈ. ʊʨʦʥ. ʈʘ-ʛʣʘʟ ʣʝ-
ʚʳʡ (ʈʦʩʩʠʷ). ʉʢʠʧʝʪʨ, ʊʘʪʘ 4-ʡ ʬʘʟʳ. ʈʘ-ɻ ʣʣʠʧʩ ʀ-ʍʦʚ (ʷʢʦʙʳ çɸʥʭè). (ʩʤ. ʬʦʪʦ 5, ʩʧʨʘʚʘ) ʉʦʛʣʘʩʥʦ 
ɽʚʩʝʚʠʶ ʇʘʤʬʠʣʫ, ʉʪʦʨʘʪʘ ʷʚʣʷʝʪʩʷ ʷʢʦʙʳ ʦʩʥʦʚʘʪʝʣʴʥʠʮʝʡ 4-ʡ ʜʠʥʘʩʪʠʠ. ʈʝʘʣʴʥʦ ʝʝ ʩʪʘʚʠʣ ʥʘ 
ʜʦʣʞʥʦʩʪʴ ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ, ʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʞʝʥʩʢʫʶ ʠʤʧʝʨʠʶ ʉʝʪʴ. ɼʦ ʥʝʝ ʈʘʨʘʪʘ, ʘ ʧʦʩʣʝ ʉʪʦ-
ʨʘʪʳ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʂʠʨʘ (çʍʝʦʧʩè) ʙʳʣʠ ʠʟ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ.               

ʇʝʡʦʨʘʪʠʚ ʘʥʛʣʦʩʘʢʩʦʚ çʚʨʝʤʷ ʜʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘè ʩʢʨʳʚʘʝʪ 291 ʛʦʜ (260-551) ʤʠ-
ʨʦʚʦʡ ʠʤʧʝʨʠʠ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʧʦʩʣʝ ʟʘʭʚʘʪʘ ʅʠʣʘ ʧʦʪʦʤʢʘʤʠ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ. ʀʭ ʚʦʟʛʣʘʚʣʷʣʘ 
ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʧʦʧʝʨʝʤʝʥʥʦ ʥʘ ʜʦʣʞʥʦʩʪʠ çʉʘʨʘè - ʛʣʘʚʘ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ, ʥʘ ʜʦʣʞʥʦʩʪʠ 
çʄʘʪʴè ʛʣʘʚʘ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʷʣʩʷ ʠʭ ʘʧʧʘʨʘʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʘʥʜʝʤʘ 
ʂʨʫʛʦʚ 7-13 ʠ 7-14 ʞʨʝʮʦʚ, ʪʘʥʜʝʤʘ ʪʨʠʫʤʚʠʨʘʪʦʚ, ʜʚʫʭ ʧʨʘʚʷʱʠʭ ʩʦʪʝʥ. ʇʦʪʦʤʢʠ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ 
ʧʨʠʥʝʩʣʠ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʫʙʘʥʴ (ʄʘʡʢʦʧʩʢʘʷ ʢʫʣʴʪʫʨʘ) ʩ ʩʦʙʦʡ ʥʘ ʅʠʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 
ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ, ʧʨʠʥʮʠʧʳ ʛʝʦʧʦʣʠʪʠʢʠ, ʨʝʣʠʛʠʶ, ʠʜʝʦʣʦʛʠʶ, ʘʨʠʬʤʝʪʠʢʫ, ʠʝʨʦʛʣʠʬʳ, ʟʘʧʠʩʴ ʠʥ-
ʬʦʨʤʘʮʠʠ ʘʣʬʘʚʠʪʦʤ ʧʦ ʧʝʨʚʳʤ ʟʚʫʢʘʤ ʯʪʝʥʠʷ ʠʝʨʦʛʣʠʬʦʚ. ʆʥʠ ʩʦʟʜʘʣʠ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʅʠʣ ʮʝʥʪʨ 
ʫʧʨʘʚʣʝʥʠʷ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʠʟ ʯʝʪʳʨʝʭ ʧʨʝʬʝʢʪʫʨ, ʥʘʟʚʘʚ ʝʛʦ ʚʥʘʯʘʣʝ ʂʘʤʘ (ʢʘ ʤʘ; ʜʫʰʘ ʤʘʪʝʨʠ), 
ʟʘʪʝʤ - ɽʛʠʧʝʪ (ʜʦʤ ʇʪʘʭʘ; ʭʝʛʠ ʇʪʦʩ). ɸʥʛʣʦʩʘʢʩʦʥʩʢʘʷ ʝʛʠʧʪʦʣʦʛʠʷ ʩʢʨʳʚʘʝʪ, ʯʪʦ ʥʘ ɸʣʪʘʝ ʚ ɼʝʥʠʩʦ-
ʚʦʡ ʧʝʱʝʨʝ 50000 ʫ.ʣ.ʥ. ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ çʝʛʠʧʝʪʩʢʠʝè ʠʝʨʦʛʣʠʬʳ, ʙʦʛʠ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ, ʠʤʷ ʚʝʨʭʦʚ-
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ʥʦʡ ʞʨʠʮʳ ʊʘʪʘ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʢʦʩʪʷʥʦʡ ʢʫʢʣʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʧʦ ʠʤʝʥʠ ʊʘʪʘ ʚ 2019 ʛ. ʥʘʡʜʝʥ ʚ 
ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʚ ʢʫʣʴʪʫʨʥʦʤ ʩʣʦʝ 50000-45000 ʫ.ʣ.ʥ. ʕʪʦ - ʢʦʩʪʷʥʘʷ ʬʠʛʫʨʢʘ, ʫ ʢʦʪʦʨʦʡ ʥʘ ʧʨʘʚʦʡ, 
ʞʝʥʩʢʦʡ ʩʪʦʨʦʥʝ ʦʙʦʟʥʘʯʝʥ ʪʠʪʫʣ  çʞʨʝʮʦʚ ɸʤʠʥʴ ʍʦʚ-ʀ ʛʣʘʚʢʦʤ ʚʦʡʩʢè (ʢʦʜ ç4è - ʰʝʩʪʠʢʨʘʪʥʦ, ç6è). 
ʅʘ ʣʝʚʦʡ, ʤʫʞʩʢʦʡ ʩʪʦʨʦʥʝ ʬʠʛʫʨʢʠ ʝʩʪʴ ʢʦʜ çʞʨʝʮʦʚ ɸʤʠʥʴ ɼʠʚʘè (ʢʦʜ ç4è - ʚʦʩʴʤʠʢʨʘʪʥʦ, ç8è). ʂʦʜ 
ç4è  ʙʦʛʠʥʠ ɸʤʠʥʴ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ɿʘʧʘʜ, ʞʝʥʩʢʫʶ ʠʤʧʝʨʠʶ ʉʝʪʴ, ʧʘ-
ʪʨʦʥʝʩʩʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʙʦʛʠʥʷ ɸʤʠʥʴ. ʀʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʘ ʟʘʧʠʩʘʥʦ ʟʚʫʢʘʤʠ ʊʊ ʠʟ ʣʠʥʠʡ 
ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʤ, ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʤ. ʅʘ ʛʦʣʦʚʝ ʢʦʩʪʷʥʦʡ ʬʠʛʫʨʢʠ ʝʝ ʪʠʪʫʣ ɼʠʚʘ 
(ʢʦʜ ç8è). ʅʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʬʠʛʫʨʢʠ ʠʤʷ ʊʘʪʘ (ʊʊ) ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʟʥʘʢʦʚ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʠ ʊʦʪ 1-
ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʄʫʞʩʢʘʷ, ʣʝʚʘʷ ʩʪʦʨʦʥʘ ʬʠʛʫʨʢʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʆʤ (2 ʪʦʯʢʠ). ɾʝʥʩʢʘʷ, ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ 
ʩʦʯʝʪʘʝʪʩʷ ʩ ɻʦʨʦʤ (3 ʪʦʯʢʠ). (ʩʤ. ʬʦʪʦ 6, ʩʚʝʨʭʫ)  

ɺ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ ʙʨʘʩʣʝʪ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʥʘ ʣʝʚʫʶ (ʈʘ) ʨʫʢʫ  ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʝ ʪʠʪʫʣ çʆʤ-
ʛʣʘʚʘ ʞʨʝʮʦʚ ʊʦʪʘ ʠ ʖʧʠʪʝʨʘè. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʧʫʩʪʦʡ ʂʨʫʛ ʖʧʠʪʝʨʘ; ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʊʦʪʘ: ʘ) 
ʟʝʣʝʥʳʡ ʮʚʝʪ, ʙ) ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. (ʩʤ. ʬʦʪʦ 6, 2-ʡ ʨʷʜ ʩʚʝʨʭʫ, ʩʣʝʚʘ) ɹʫʩʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ɼʝʥʠ-
ʩʦʚʦʡ ʧʝʱʝʨʳ ʢʦʜʠʨʫʶʪ ʝʝ ʠʤʷ ʈʘ, ʊʘʪʘ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʠ ʪʠʪʫʣ  çʆʤ-ʛʣʘʚʘ 
ʞʨʝʮʦʚ ɻʦʨʘè (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʪʨʝʫʛʦʣʴʥʠʢ). (ʩʤ. ʬʦʪʦ 6, 2-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ, ʩʧʨʘʚʘ) ɹʦʛʠ ʜʨʝʚʥʝʛʦ 
ɽʛʠʧʪʘ ʧʨʠʜʫʤʘʥʳ ʚ ɼʝʥʠʩʦʚʦʡ ʧʝʱʝʨʝ 50000 ʫ.ʣ.ʥ.  ʟʘ 44000 ʫ.ʣ.ʥ. ʜʦ ʠʭ ʧʝʨʝʥʦʩʘ ʥʘ ʨʝʢʫ ʅʠʣ.                                        
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ʉʡʪ. 6. ɺʧʜʡ ʊʡʚʡʩʡ ʝʤʸ ʝʩʞʛʦʞʜʧ ɾʜʡʨʫʙ 

 
ɿʘ 25000 ʫ.ʣ.ʥ ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʫ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʥʘ ɽʥʠʩʝʝ ʠʤʝʣʦʩʴ ʜʚʝ ʩʪʦʣʠʮʳ. ʅʘ ʣʝʚʦʤ 

ʙʝʨʝʛʫ ɽʥʠʩʝʷ ʚ 120 ʢʤ ʩʝʚʝʨʥʝʝ ɸʙʘʢʘʥʘ ʞʝʥʩʢʘʷ ʩʪʦʣʠʮʘ çʉʘʙʘʥʠʭʘ ï 3è ʙʳʣʘ ʚ 15 ʢʤ ʦʪ ʩ. ʇʝʨʚʦ-
ʤʘʡʩʢʦʝ ɹʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. ʊʘʤ ʪʦʣʱʠʥʘ ʢʫʣʴʪʫʨʥʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 15 ʩʤ. ʇʦ ʠʪʦʛʘʤ ʨʘʩʢʦʧʦʢ ʚ 
2022 ʛ. ʚ ʉʘʙʘʥʠʭʝ - 3 ʙʳʣʦ ʥʘʡʜʝʥʦ 5392 ʢʘʤʝʥʥʳʭ ʘʨʪʝʬʘʢʪʘ, 47% ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʢʘʤʝʥʥʳʝ 
ʧʣʘʩʪʠʥʳ. ʃʝʪʦʤ 2023 ʛ. ʚ ʉʘʙʘʥʠʭʝ - 3 ʥʘʰʣʠ ʢʦʩʪʷʥʫʶ ʠʛʣʫ 30190 ʫ.ʣ.ʥ. ʜʣʠʥʦʡ 90 ʤʤ ʩ ʫʰʢʦʤ, ʢʘ-
ʤʝʥʥʳʝ ʩʢʨʝʙʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʰʢʫʨ. ʇʦʟʞʝ ʞʝʥʩʢʫʶ ʩʪʦʣʠʮʫ ʧʝʨʝʥʝʩʣʠ ʥʘ ʧʨʘʚʳʡ ʙʝʨʝʛ ɽʥʠʩʝʷ ʚ 
ʨʘʡʦʥ ʚʧʘʜʝʥʠʷ ʨʝʢʠ  ʂʦʤʘ (ʢʘ ʤʘ, ʜʫʰʘ ʤʘʪʝʨʠ) ʚ ɽʥʠʩʝʡ ʥʘ 160 ʢʤ ʩʝʚʝʨʥʝʝ ɸʙʘʢʘʥʘ. ɼʘʪʠʨʦʚʘʥʠʝ 
ʢʦʩʪʝʡ ʞʠʚʦʪʥʳʭ ʧʦ ʉ14 ʚ ʉʘʙʘʥʠʭʝ - 3 ʧʦʢʘʟʘʣʦ ʧʝʨʠʦʜ 30190 ʫ.ʣ.ʥ. Ñ 200. [17] ɺ ʠʶʣʝ 2022 ʛ. ʚ ʢʫʣɹ-
ʪʫʨʥʦʤ ʩʣʦʝ ʉʘʙʘʥʠʭʘ - 3 ʥʘʡʜʝʥ ʢʘʤʝʥʥʳʡ ʧʘʩʧʦʨʪ ʪʠʪʫʣʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ï ʦʪʧʦʣʠʨʦʚʘʥʥʳʡ ʢʘ-
ʤʝʥʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʜʘʥʥʦʡ ʬʦʨʤʦʡ ʨʘʟʤʝʨʦʤ 4 ʩʤ. ʉʧʨʘʚʘ ʥʘʣʝʚʦ ʯʠʪʘʝʤ ʥʘ ʥʝʤ ʠʝʨʦʛʣʠʬʳ ʪʠ-
ʪʫʣʘ: çʊʦʪʘ-ʈʘ, ʊʘʪʘ 4-ʡ ʠ 2-ʡ ʬʘʟ ʤʝʩʷʮʘ, /ʠʤʧʝʨʠʠ/ ʉʝʪʴ ʊʘʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè. ʇʦ ʵʣʝ-
ʤʝʥʪʘʤ: ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʈʘ-ʛʣʘʟ ʣʝʚʳʡ (ɺʦʩʪʦʢ). ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʩʚʝʨʭʫ, ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝ-
ʩʷʮʘ ʩʥʠʟʫ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʉʝʪʴ ï ʵʪʦ ʢʦʜ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ 
ʖʧʠʪʝʨʘ ʢʨʫʛ ï ʧʘʨʘ ʫʛʣʫʙʣʝʥʠʡ ʚ ʢʘʤʥʝ. ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʇʨʘʚʳʡ ʠ ʣʝʚʳʡ ʢʦʥʝʮ ʢʘʤʥʷ (ʊʊ) ʜʘ-
ʶʪ ʠʤʷ ʊʘʪʘ (ʊʦʪ 1-ʡ ʬʘʟʳ ʠ ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ɺ 2022 ʛ. ʚ ʉʘʙʘʥʠʭʝ ï 3 ʥʘʡʜʝʥʘ ʦʪʧʦʣʠʨʦʚʘʥʥʘʷ 
ʢʘʤʝʥʥʘʷ ʧʣʘʩʪʠʥʘ ʨʘʟʤʝʨʦʤ 2 ʩʤ ʩ ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʧʦʣʫʦʪʚʝʨʩʪʠʝʤ. ʅʘ ʧʣʘʩʪʠʥʝ ʜʚʫʤʷ ʠʝʨʦʛʣʠʬʘʤʠ 
ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʥʘʧʠʩʘʥʦ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʘ (ʊʊ).  (ʩʤ. ʬʦʪʦ 6, 3-ʡ ʨʷʜ ʩʚʝʨʭʫ, ʩʧʨʘʚʘ) 
[18] ɺʝʨʭʥʷʷ ʣʠʥʠʷ ʠʝʨʦʛʣʠʬʘ ʊʘʪʘ ʪʫʧʳʤ ʫʛʣʦʤ ʧʝʨʝʜʘʝʪ ʬʦʨʤʫ ʦʛʨʦʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʅʃʆ, ʣʝʪʷʱʝʛʦ 
ʥʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʫ ʥʝʛʦ ʨʘʙʦʪʘʶʪ ʥʝ 7, ʘ ʪʦʣʴʢʦ 5 ʜʚʠʛʘʪʝʣʝʡ, ʢʘʢ ʵʪʦ ʚʠʜʝʣʠ 13.3.1997 ʛ. ʚ ʛʦ-
ʨʦʜʝ ʌʝʥʠʢʩ, ɸʨʠʟʦʥʘ.  

ɿʘ 18000 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʶʪ, ʢʘʢ 5500 ʫ.ʣ.ʥ. (ʅʘʛʘʜʘ 1), ʥʘ ʞʠʚʦʪʝ ʢʦ-
ʩʪʷʥʦʡ ʢʫʢʣʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʚ 80 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ ʚ ʩʝʣʝ ɹʫʨʝʪʴ ʙʳʣʦ ʚʳʨʝʟʘʥʦ ʠʤʷ ʈʘʪʘʪʘ 
ʠʝʨʦʛʣʠʬʘʤʠ, ʚʳʧʦʣʥʷʚʰʠʤʠ ʨʦʣʴ ʘʣʬʘʚʠʪʘ. ʈʊʊ; ʈʘ-ʛʣʘʟ ʧʨʘʚʳʡ, ʊʦʪ 1-ʡ ʬʘʟʳ ʜʚʫʢʨʘʪʥʦ. ɺʥʠʟʫ ʣʝ-
ʚʦʡ ʥʦʛʠ ʢʫʢʣʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʙʳʣ ʧʦʢʘʟʘʥ ʢʦʜ ʝʝ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʷʤʦ-
ʫʛʦʣʴʥʠʢ. ʏʠʩʣʦʤ ʧʦʚʪʦʨʦʚ  ʟʥʘʢʘ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʤ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʙʦʛʠ: ɻʦʨ (ç3è, ʜʚʘ-
ʞʜʳ ʫʛʣʦʤ, ʦʜʥʦʢʨʘʪʥʦ ʜʫʛʦʡ), ɸʤʠʥ (ç5è), ɼʠʚʘ (ç8è), ʊʦʪ 1-ʡ ʬʘʟʳ (ç10è). ɻʨʘʬʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ ʘʥʘ-
ʣʦʛʘ ʦʙʦʨʦʪʥʦʛʦ ʊ  ʦʙʦʟʥʘʯʝʥ ʙʦʛ ʍʦʚ-ʀ ï ʪʠʪʫʣ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. ɺʝʨʪʠʢʘʣʴʶ ʦʙʦʟʥʘʯʝʥ ʙʦʛ ʍʦʚ ʚ ʩʦ-
ʩʪʘʚʝ ʪʠʪʫʣʘ çʊʦʪʘ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʍʦʚ ʢʦʤʘʥʜʠʨè. ʅʘʜ ʣʦʙʢʦʤ ʬʠʛʫʨʢʠ ʦʙʦʟʥʘʯʝʥʦ ʠʤʷ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʊʘʪʘ (ʜʚʫʢʨʘʪʥʦ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ: ʘ) ʫʛʣʦʤ, ʙ) ʜʫʛʦʡ). ʕʪʦ ʞʝ ʠʤʷ ʊʘʪʘ ʪʘʢʠʤʠ ʞʝ ʟʥʘʢʘʤʠ 
4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʦʙʦʟʥʘʯʝʥʦ ʜʚʫʤʷ ʜʫʛʘʤʠ ʥʘʜ ʛʦʣʦʚʦʡ ʞʨʠʮʳ. (ʩʤ. ʬʦʪʦ 6, 3-ʝ ʩʚʝʨʭʫ, ʩʣʝʚʘ) 

ɿʘ 18000 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʥʘ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ 24000 ʫ.ʣ.ʥ. ʝʛʠʧʝʪʩʢʠʝ ʠʝʨʦʛʣʠ-
ʬʳ ʥʘʥʝʩʝʥʳ ʥʘ ʧʦʜʚʝʩʢʝ ʦʞʝʨʝʣʴʷ 4-ʣʝʪʥʝʛʦ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ ʚ ʩʝʣʝ ʄʘʣʴʪʘ.  ʅʘ ʧʷʪʠ ʧʦʜʚʝʩʢʘʭ ʧʦ-
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ʢʘʟʘʥ ʪʠʪʫʣ ʆʤʨʘ ï 100-ʡ ʫʨʦʚʝʥʴ ʠʝʨʘʨʭʠʠ. ʕʪʦ ï ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʈʘ-ʆʤ (ʢʨʫʛ ï ʦʪʚʝʨʩʪʠʝ). (ʩʤ. 
ʬʦʪʦ 6, 4-ʡ ʨʷʜ ʩʚʝʨʭʫ) ɺ ʟʘʭʦʨʦʥʝʥʠʠ ʵʪʦʪ ʞʝ ʪʠʪʫʣ ʆʤʨʘ ʧʦʢʘʟʘʥ ʧʦʜʦʙʠʝʤ ɻʫʩʷ ʚ ʬʦʨʤʝ ʈʘ-ʢʨʝʩʪʘ. 
ɺʤʝʩʪʦ ʢʨʳʣʴʝʚ ɻʫʩʴ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʙʦʢʦʚʳʝ ʣʠʥʠʠ ʈʘ-ʢʨʝʩʪʘ. ɻʦʣʦʚʘ ʛʫʩʷ ï ʵʪʦ ʪʦʞʝ ʈʘ-
ʵʣʣʠʧʩ. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʈʘ ʘ) ʵʣʣʠʧʩ, ʙ) ʢʨʝʩʪ ʦʟʥʘʯʘʝʪ ʪʠʪʫʣ ʆʤʨʘ ï ʚʳʩʰʠʡ 100-ʡ ʫʨʦʚʝʥʴ 
ʠʝʨʘʨʭʠʠ. ɺʥʫʪʨʠ ʛʫʩʷ ʩʢʨʳʪ ʚʪʦʨʦʡ ʪʠʪʫʣ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘè. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʖʧʠʪʝʨʘ: 
ʘ) ɻʫʩʴ, ʙ) ʧʫʩʪʦʡ ʢʨʫʛ ʦʟʥʘʯʘʝʪ ʪʠʪʫʣ ʆʤ-ʖʧʠʪʝʨʘ. (ʩʤ. ʬʦʪʦ 6, 7-ʡ ʨʷʜ ʩʚʝʨʭʫ, ʩʧʨʘʚʘ) ʆʙʦʟʥʘʯʝʥʘ 
ʜʦʣʞʥʦʩʪʴ ʥʘʯʘʣʴʥʠʢʘ ʞʨʝʮʦʚ ʈʘ ʠ ʖʧʠʪʝʨʘ ï ʬʫʥʢʮʠʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ˉ 1 ʥʘ ʜʦʣʞʥʦʩʪʠ çʄʘʪʴè. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥ ʪʠʪʫʣ çʍʦʚ-ʀè ʢʦʜʦʚʦʡ ʮʠʬʨʦʡ ç6è ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʝʩʦʢ. ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ 
ʜʦʣʞʥʦʩʪʴ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. ʆʞʝʨʝʣʴʝ ʧʨʠʥʘʜʣʝʞʘʣʦ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ, ʤʘʪʝʨʠ ʤʘʣʴʯʠʢʘ. ʅʘ ʜʚʫʭ ʧʦʜ-
ʚʝʩʢʘʭ ʦʙʦʟʥʘʯʝʥʦ ʠʤʷ ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 1) ʊʊ, ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʤ ʠ ʜʫʛʦʡ; 2) ʜʚʦʡʥʦʝ 
ʠʤʷ ʊʘʪʘ, ʊʘʪʘ ʘ) ʜʚʫʢʨʘʪʥʦ ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʙ) ʩʦʯʝʪʘʥʠʝʤ ʊʦʪ 1-ʡ ʠ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. (ʩʤ. ʬʦʪʦ 
6, 4-ʡ ʨʷʜ ʩʚʝʨʭʫ, 3-ʝ ʩʣʝʚʘ) ʂʦʣʠʯʝʩʪʚʦʤ ʢʨʫʛʣʳʭ ʫʛʣʫʙʣʝʥʠʡ ʥʘ ʢʘʞʜʦʡ ʧʦʜʚʝʩʢʝ ʢʦʜʠʨʦʚʘʥʳ ʙʦʛʠ: 
ʜʚʫʢʨʘʪʥʦ ʀ-ʍʦʚ (9) ʊʘʪʘ ʙʝʣʦ-ʯʝʨʥʦʡ ʤʘʛʠʠ (14), ʧʦʢʘʟʘʥ ʪʠʪʫʣ çʊʘʪʳ - ʍʦʚ ʢʦʤʘʥʜʠʨè (8 ï ʚʝʨʪʠʢʘʣʴ). 
ɻʣʘʚʥʘʷ ʧʦʜʚʝʩʢʘ ʦʞʝʨʝʣʴʷ ʠʤʝʝʪ ʬʦʨʤʫ  ʈʘ (ʵʣʣʠʧʩ) ʩ ʧʨʦʩʪʝʛʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʂʨʫʛʣʘʷ ʧʣʘʩʪʠʥʘ 
ʚ ʤʦʛʠʣʝ ʠʤʝʝʪ ʢʦʜ ʠʤʝʥʠ ʈʘʪʘʪʘ (ʈʊʊ). ʈ ï ʵʪʦ ʈʘ-ʆʤ (ʢʨʫʛ ï ʦʪʚʝʨʩʪʠʝ). ʊʘʪʘ (ʊʊ) ï ʵʪʦ ʜʚʫʢʨʘʪʥʦ 
ʊʘʪʘ 4-ʡ ʬʘʟʳ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʚʪʦʨʦʚ. (ʩʤ. ʬʦʪʦ 6, 3-ʡ ʨʷʜ ʩʚʝʨʭʫ, ʩʧʨʘʚʘ)  ɹʦʣʴʰʘʷ ʢʦʩʪʷʥʘʷ ʧʣʘ-
ʩʪʠʥʘ ʤʘʣʴʯʠʢʘ-ʞʨʝʮʘ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʜʘ ʠʤʧʝʨʠʠ ʉʝʪʴ (ʣʝʞʘʱʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ). ɺ ʝʛʦ ʮʝʥʪʨʝ ʦʙʦ-
ʟʥʘʯʝʥ ʩʠʤʚʦʣ ʚʝʨʳ ï ʖʧʠʪʝʨ (ʧʫʩʪʦʡ ʢʨʫʛ). ʅʘ ʧʣʘʩʪʠʥʝ ʦʙʦʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʩʝʤʠ 
ʧʨʝʬʝʢʪʫʨ ʠʤʧʝʨʠʠ, ʢʦʪʦʨʳʝ ʚʦʟʛʣʘʚʣʷʶʪ ʚʝʨʭʦʚʥʳʝ ʞʨʠʮʳ (ʢʦʜ ç100è, ʩʧʠʨʘʣʴ). (ʩʤ. ʬʦʪʦ 7, ʩʚʝʨʭʫ)  

ɿʘ 9000 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʞʨʝʮʳ ʥʘ ʩʪʝʥʝ ʂʘʧʦʚʦʡ ʧʝʱʝʨʳ ʥʘʧʠʩʘʣʠ ʢʨʘʩʥʦʡ ʢʨʘʩʢʦʡ 
ʵʧʠʪʘʬʠʶ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʳ. ɽʝ ʠʤʷ ʦʥʠ ʩʢʨʳʣʠ ʦʙʨʘʟʦʤ ʚʝʨʙʣʶʜʠʮʳ ʩ ʦʪʨʫʙʣʝʥʥʦʡ ʧʨʘʚʦʡ 
(ʖʧʠʪʝʨ, ɿʘʧʘʜ) ʧʝʨʝʜʥʝʡ ʣʘʧʦʡ. ʊʘʢ ʞʨʝʮʳ ʧʦʢʘʟʘʣʠ ʛʝʛʝʤʦʥʠʶ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ) ʚ ʤʠ-
ʨʦʚʦʡ ʠʤʧʝʨʠʠ. ʈʠʩʫʥʦʢ ʜʘʪʠʨʦʚʘʥ ʫʨʘʥ-ʪʦʨʠʝʚʳʤ ʤʝʪʦʜʦʤ ʧʦ ʢʘʣʴʮʠʪʦʚʳʤ ʥʘʪʝʢʘʤ. ʕʪʦ - ʧʝʨʠʦʜ ʦʪ  
36400 Ñ 100 ʫ.ʣ.ʥ. ʜʦ ʜʘʪʳ ʧʝʨʝʢʨʳʚʘʶʱʠʭ  ʢʘʣʴʮʠʪʦʚʳʭ ʥʘʪʝʢʦʚ ð 14500 Ñ 40 ʫ.ʣ.ʥ. ʏʪʝʥʠʝ ʠʝʨʦʛʣʠ-
ʬʦʚ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʩʚʝʨʭʫ ʚʥʠʟ ʦʪ ʛʦʣʦʚʳ ʚʝʨʙʣʶʜʠʮʳ ʢ ʭʚʦʩʪʫ. ɻʦʣʦʚʘ ʠ ʰʝʷ ï ʵʪʦ ʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝ-
ʩʪʦʠʤʝʥʠʝ çʊʘè (ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ɿʘʪʝʤ ʧʨʠʚʝʜʝʥʳ 5 ʠʤʝʥ ʊʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʢʦʪʦʨʳʝ ʟʘ-
ʧʠʩʘʥʳ ʨʘʟʥʳʤʠ ʬʘʟʘʤʠ ʤʝʩʷʮʘ. ʘ) ʜʚʫʢʨʘʪʥʦ ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ (ʛʨʫʜʴ ʞʠʚʦʪʥʦʛʦ). ʉʢʨʳʪʥʦ ʧʦʢʘ-
ʟʘʥʦ ʢʦʤʘʥʜʦʚʘʥʠʝ ʞʨʠʮʝʡ ʜʚʫʤʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʂʨʫʛʦʚ 7-13 ʚ ʜʚʫʭ ʞʝʥʩʢʠʭ (ʟʘʧʘʜʥʳʭ) ʧʨʝʬʝʢʪʫ-
ʨʘʭ ʠʤʧʝʨʠʠ ʉʝʪʘ (ʢʨʫʛ-ʖʧʠʪʝʨ, ʢʦʜ ç7è; ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʢʦʜ ç13è). ʇʦʜ ʢʦʜʘʤʠ 7-13 ʫʢʘʟʘʥ ʣʝ-
ʚʳʡ ʛʣʘʟ ï ʩʠʤʚʦʣ ʈʘ ʠ ʚʦʩʪʦʯʥʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ. ɺʘʨʠʘʥʪʳ ʠʤʝʥʠ ʊʘʪʘ: ʙ) ʜʚʫʢʨʘʪʥʦ ʊʘʪʘ 4-ʡ ʬʘʟʳ 
ʤʝʩʷʮʘ (ʜʚʘ ʛʦʨʙʘ ʚʝʨʙʣʶʜʠʮʳ). ʚ) ʜʚʫʢʨʘʪʥʦ ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ (ʟʘʜʥʷʷ ʣʝʚʘʷ ʥʦʛʘ). ʛ) ʜʚʫʢʨʘʪʥʦ 
ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ (ʟʘʜʥʷʷ ʧʨʘʚʘʷ ʥʦʛʘ).  ʜ) ʜʚʫʢʨʘʪʥʦ ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ (ʭʚʦʩʪ). ʇʨʠʚʝʜʝʥ ʪʠʪʫʣ 
çʞʨʝʮʦʚ ʊʦʪʘ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʍʦʚ ʢʦʤʘʥʜʠʨè (ʜʫʛʘ ʊʦʪʘ ï ʚʝʨʪʠʢʘʣʴ). (ʩʤ. ʬʦʪʦ 6, 6-ʡ ʨʷʜ ʩʚʝʨʭʫ) 
ʅʠʞʝ ʦʪʨʫʙʣʝʥʥʦʡ ʧʨʘʚʦʡ (ʖʧʠʪʝʨ) ʥʦʛʠ ʢʦʜ çʈʘ ʀ ʚʝʨʭʦʚʥʘʷè (ʵʣʣʠʧʩ ï ʛʦʨʠʟʦʥʪʘʣʴ ʩʣʝʚʘ). ʊʘʢ ʧʦʢʘ-
ʟʘʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʂʨʫʛʦʤ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ ï ʬʫʥʢʮʠʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ˉ 1 ʉʘʨʘ, ʛʣʘʚʳ ʞʝʥʩʢʦʡ ʠʤ-
ʧʝʨʠʠ, ʨʦʣʴ ʢʦʪʦʨʦʡ ʚ ʵʪʦ ʚʨʝʤʷ ʠʛʨʘʝʪ ʠʤʧʝʨʠʠ ʈʘ ʠ ʉʝʪʘ (ɺʦʩʪʦʢ). 

ɿʘ 6000 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʥʘ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʝ ʐʠʛʠʨʩʢʦʛʦ ʠʜʦʣʘ ʚ 70 ʢʤ ʩʝʚʝʨʥʝʝ ɽʢʘʪʝ-
ʨʠʥʙʫʨʛʘ ʦʙʦʟʥʘʯʝʥ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ çʉʘʨʘè ʠ ʝʝ ʠʤʷ ʊʘʪʘ (ʜʚʫʢʨʘʪʥʦ ʊʘ 
3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ʉʘʨʘ ï ʵʪʦ ʉʈ, ʉʝʪ, ʈʘ-ʢʨʝʩʪ. (ʩʤ. ʬʦʪʦ 6, 4-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ, ʩʣʝʚʘ). ʅʘ ʵʪʦʤ ʜʝʨʝ-
ʚʷʥʥʦʤ ʠʜʦʣʝ 12100 ʫ.ʣ.ʥ. ʩʝʤʴ ʨʘʟ ʦʙʦʟʥʘʯʝʥ ʪʠʪʫʣ çʛʣʘʚʢʦʤ ʚʦʡʩʢ ʍʦʚ-ʀè ʬʦʨʤʦʡ ʵʨʝʛʠʨʦʚʘʥʥʦʛʦ 
ʬʘʣʣʦʩʘ  ʍʦʚ ʠ ʛʦʨʠʟʦʥʪʘʣʠ çʀè. ʕʪʦʪ ʞʝ ʪʠʪʫʣ  ʍʦʚ-ʀ ʚʳʨʝʟʘʥ ʧʦʜ ʧʨʘʚʳʤ ʛʣʘʟʦʤ ʠʜʦʣʘ. ʅʘ ʬʨʦʥ-
ʪʘʣʴʥʦʡ ʯʘʩʪʠ ʠʜʦʣʘ  ʝʩʪʴ ʪʠʪʫʣ ʈʘ ʍʦʚ-ʀ (ʈʘ-ʢʨʝʩʪ ï ʰʝʩʪʠʢʨʘʪʥʦ). (ʩʤ. ʬʦʪʦ 6, 5-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ, 2-ʝ 
ʩʣʝʚʘ)   ʅʠʞʝ ʦʙʦʟʥʘʯʝʥ ʅʃʆ ʪʠʧʘ çʫʛʦʣè ʩ ʩʝʤʴʶ ʜʚʠʛʘʪʝʣʷʤʠ (ʮʠʬʨʘ 7). ʉʣʦʚʦʤ ʊʘʪʘ (ʊʘ 4-ʡ ʬʘʟʳ, 
ʊʦʪ 1-ʡ ʬʘʟʳ) ʧʦʢʘʟʘʥʳ ʜʚʝ ʬʦʨʤʳ ʅʃʆ ï ʦʩʪʨʦʛʦ ʫʛʣʘ ʥʘ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ, ʪʫʧʦʛʦ ʫʛʣʘ - ʥʘ ʤʝʜʣʝʥ-
ʥʦʡ ʩʢʦʨʦʩʪʠ. 

ɿʘ 5500 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʥʘ ɿʝʝ - ʣʝʚʦʤ ʧʨʠʪʦʢʝ ɸʤʫʨʘ ʚ ʫʨʦʯʠʱʝ ɻʨʦʤʘʪʫʭʘ ʩʣʫʛʠ ʚʘ-
ʨʠʣʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʤʷʩʦ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʝʨʘʤʠʯʝʩʢʦʤ ʢʦʪʣʝ. ɼʦʤ ʞʨʠʮʳ ʥʘʭʦʜʠʣʩʷ ʥʘ ʣʝʚʦʤ 
ʙʝʨʝʛʫ ɿʝʠ ʥʘ 170 ʢʤ ʩʝʚʝʨʥʝʝ ʛ. ʎʠʦʣʢʦʚʩʢʠʡ. ɼʘʪʠʨʦʚʢʘ ʦʙʣʦʤʢʦʚ ʢʝʨʘʤʠʢʠ ʚ ʁʦʨʢʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 
ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ ʤʷʩʘ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʘ ʚʨʝʤʷ 10190 ʫ.ʣ.ʥ. (Shoda et.al. 2020). ʅʘ 
ʙʦʢʫ ʩʦʩʫʜʘ ʥʘʧʠʩʘʥ ʪʠʪʫʣ ʞʨʠʮʳ çʊʘʪʘ ʍʦʚ ʢʦʤʘʥʜʠʨ, ʊʘʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ (ʊʘʪʘ ʤʝʩʷʮ 3-ʡ ʬʘʟʳ ï 
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ʚʝʨʪʠʢʘʣʴ; ʊʘʪʘ 3-ʡ ʬʘʟʳ ʜʚʫʢʨʘʪʥʦ ï ʮʠʬʨʘ 2)è. ɺ ʪʠʪʫʣʝ ʠʤʝʶʪʩʷ ʝʱʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʠʤʝʥʠ ʊʘʪʘ, ʩʦ-
ʩʪʘʚʣʝʥʥʳʝ ʠʟ  ʨʘʟʥʳʭ ʬʘʟ ʤʝʩʷʮʘ, ʘ ʪʘʢʞʝ ʪʠʪʫʣ çʊʘʪʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘ, ʍʦʚ ʢʦʤʘʥʜʠʨè. 
(ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ, ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʖʧʠʪʝʨʘ ʧʫʩʪʦʡ ʢʨʫʛ; ʚʝʨʪʠʢʘʣʴ). (ʩʤ. 
ʬʦʪʦ 6, 7-ʝ ʩʚʝʨʭʫ, ʩʣʝʚʘ) 

ɿʘ 1500 ʫ.ʣ.ʥ. ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʥʘ ʙʝʨʝʛʫ ɺʦʣʛʠ ʥʘ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʨʝʯʥʦʛʦ 
ʚʦʢʟʘʣʘ ʚ ʊʚʝʨʠ ʥʦʩʠʣʘ ʢʘʤʝʥʥʫʶ ʧʦʜʚʝʩʢʫ ʩ ʠʝʨʦʛʣʠʬʘʤʠ ʩʚʦʝʡ ʜʦʣʞʥʦʩʪʠ. ɺ 2025 ʛ. ʧʦʜʚʝʩʢʫ  ʦʪʢʦ-
ʧʘʣʠ ʚʤʝʩʪʝ ʩ ʙʦʣʝʝ ʯʝʤ 3000 ʘʨʪʝʬʘʢʪʘʤʠ ʢʨʝʤʥʝʚʳʭ ʦʨʫʜʠʡ ʠ ʢʝʨʘʤʠʢʠ ʧʝʨʠʦʜʘ ʥʝʦʣʠʪʘ. ʅʘ ʧʦʜ-
ʚʝʩʢʝ ʠʝʨʦʛʣʠʬʘʤʠ ʥʘʧʠʩʘʥ ʪʠʪʫʣ: çʈʘ ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʍʦʚʘ (ʵʣʣʠʧʩ; ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʚʝʨʪʠ-
ʢʘʣʴ); ʞʨʝʮʦʚ ɻʦʨʘ ʍʦʚ-ʀ ʛʣʘʚʢʦʤ (ʪʨʝʫʛʦʣʴʥʠʢ ï h ʝʩʪʠʢʨʘʪʥʦ)è. ɺ ʧʦʜʚʝʩʢʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʈʘ-ɻ ʣʣʠʧʩ 
ʠʤʝʝʪ ʞʝʥʩʢʠʡ ʨʦʜ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʞʝʥʩʢʫʶ, ʟʘʧʘʜʥʫʶ ʧʨʦʚʠʥʮʠʶ ʠʤʧʝʨʠʠ ʉʝʪʴ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). ʊʠ-
ʪʫʣ ʈʘ-ʍʦʚ ʦʟʥʘʯʘʝʪ ʞʨʠʮʫ ˉ 2, ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ, ʢʦʪʦʨʘʷ ʞʠʣʘ ʥʘ ɺʦʣʛʝ ʚ ʤʝʩʪʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʨʦʩ ʛʦ-
ʨʦʜ ʊʚʝʨʴ. ɺʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ˉ 1 ʩ ʪʠʪʫʣʦʤ ʆʤʨʘ ʚ ʵʪʦ ʚʨʝʤʷ ʞʠʣʘ ʥʘ ʨʝʢʝ ʂʘʤʘ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ (ʢʘ 
ʤʘ) ʦʟʥʘʯʘʝʪ çʜʫʰʘ ʤʘʪʝʨʠè - ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ˉ 1 ʩ ʪʠʪʫʣʦʤ ʈʘ-ʀ (ʢʨʫʛ ï ʛʦʨʠʟʦʥʪʘʣʴ). ʅʘʡʜʝʥʥʳʝ 
ʧʨʝʜʤʝʪʳ ʜʘʪʠʨʦʚʘʣʠ 7000 ʫ.ʣ.ʥ. [19] (ʩʤ. ʬʦʪʦ 6, 2-ʡ  ʨʷʜ ʩʥʠʟʫ) ʕʪʦ ï ʢʦʥʝʮ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʤʠ-
ʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ ʮʝʥʪʨʦʤ ʚ ɽʛʠʧʪʝ. 

ɼʥʝʤ 24.6.2025 ʛ ʚ ʂʘʨʪʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʰʣʠ ʢʨʫʛʣʫʶ (ʖʧʠʪʝʨ) ʤʦʛʠʣʫ 
ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ɸʨʭʝʦʣʦʛʠ ʥʝ ʧʦʥʷʣʠ ʩʪʝʧʝʥʴ ʜʨʝʚʥʦʩʪʠ ʧʝʨʠʦʜʘ 0-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ, ʧʦʵʪʦʤʫ ʦʰʠ-
ʙʦʯʥʦ ʦʮʝʥʠʣʠ ʚʨʝʤʷ ʷʢʦʙʳ 5000 ʫ.ʣ.ʥ. ʅʘ ʣʝʚʫʶ ʨʫʢʫ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʙʳʣ ʥʘʜʝʪ ʤʝʜʥʳʡ ʙʨʘʩʣʝʪ ï 
ʜʨʘʛʦʮʝʥʥʦʩʪʴ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʙʨʘʩʣʝʪʝ ʫʢʘʟʘʥ ʪʠʪʫʣ ʞʨʠʮʳ ʠʝʨʦʛʣʠʬʘʤʠ: çʍʦʚ ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ 
ʙʦʛʠʥʠ ʆʤ (ʚʝʨʪʠʢʘʣʴ ï ʮʠʬʨʘ ç2è), ʍʦʚ ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ ʙʦʛʘ ʊʦʪʘ (ʚʝʨʪʠʢʘʣʴ - ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ 
ʫʛʣʦʤ)è. (ʩʤ. ʬʦʪʦ 6, 3-ʡ ʨʷʜ ʩʥʠʟʫ). [20] ɺ ʉʠʙʠʨʠ ʤʝʜʴ ʧʣʘʚʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʤʝʜʥʳʤ ʨʫʜʥʠʢʦʤ 
ɺʘʜʠ ʄʘʛʘʨʘ, ʛʜʝ ʥʘ ʉʠʥʘʝ ʜʝʣʘʣʠ ʧʨʝʜʤʝʪʳ ʜʣʷ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ 0-ʡ ʜʠʥʘʩʪʠʠ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ 
ʮʝʥʪʨʦʤ ʚ ɽʛʠʧʪʝ. ɾʨʠʮʘʤ ʢʣʘʣʠ ʵʪʠ ʤʝʜʥʳʝ ʧʨʝʜʤʝʪʳ ʚ ʤʦʛʠʣʳ ʥʝʢʨʦʧʦʣʷ ʥʘ 200 ʤ ʟʘʧʘʜʥʝʝ ʕʣʴ-
ɸʤʨ,r ʚ 9 ʢʤ ʶʞʥʝʝ ʛ. ɸʙʠʜʦʩ. ʉʣʦʚʦ çʆʤʨʘè ʦʟʥʘʯʘʝʪ ʚʳʩʰʠʡ 100-ʡ ʨʘʥʛ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ɺ ʉʠʙʠʨʠ 
ʤʝʜʥʫʶ ʨʫʜʫ ʜʣʷ ʙʨʘʩʣʝʪʘ ʙʨʘʣʠ ʩ ʄʠʭʝʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 20 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ʂʘʨʪʘʣʳ.  

ɺ ʠʶʥʝ 2026 ʛ. ʚ 80 ʢʤ ʟʘʧʘʜʥʝʝ ɸʙʘʢʘʥʘ, ʚ 18 ʢʤ ʟʘʧʘʜʥʝʝ ʩʝʣʘ ɺʝʨʰʠʥʦ-ɹʠʜʞʘ ʥʘ ʩʢʘʣʝ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çʉʦʨʩʢʠʝ ʩʪʦʣʙʳè ʦʙʥʘʨʫʞʠʣʠ ʦʩʪʘʪʢʠ ʜʨʝʚʥʝʡ ʥʘʜʧʠʩʠ ʢʨʘʩʥʦʡ ʦʭʨʦʡ, ʩʜʝʣʘʥʥʦʡ ʚ ʧʝʨʠ-
ʦʜ 0-ʡ ʜʠʥʘʩʪʠʠ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ 6000-5000 ʫ.ʣ.ʥ. ʉʣʦʚʦ çʩʦʨè, çʩʦʨʩʢʠʡè ʩʪʦʣʙ ï ʵʪʦ ʠʩʢʘʞʝʥʥʘʷ ʣʝʢ-
ʩʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ çʩʘʨè - ʮʘʨʴ-ʞʝʥʱʠʥʘ, ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʝʩʪʘ ï 
ʮʘʨʩʢʠʝ ʩʪʦʣʙʳ. ʅʘʜʧʠʩʴ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʷʚʣʷʝʪʩʷ ʵʧʠʪʘʬʠʝʡ ʠʝʨʦʛʣʠʬʘʤʠ ʫʩʦʧʰʝʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠ-
ʮʝ. ʇʦʭʦʞʠʝ ʥʘʜʧʠʩʠ ʩʜʝʣʘʥʳ ʥʘ ʢʘʤʥʷʭ ʥʘʜ ʧʦʛʨʝʙʝʥʠʷʤʠ ʥʘ ʨʝʢʝ ʋʡʙʘʪ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʦʚʦʡ 
ʛʘʤʤʳ ʬʦʪʦʛʨʘʬʠʠ ʜʨʝʚʥʝʡ ʥʘʜʧʠʩʠ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʠʝʨʦʛʣʠʬʳ. [21] ʏʪʝʥʠʝ ʵʧʠʪʘʬʠʠ ʞʨʠʮʳ ʩʧʨʘʚʘ 
ʥʘʣʝʚʦ ʧʦʢʘʟʳʚʘʝʪ ʝʝ ʠʤʷ ʠ ʪʠʪʫʣ: çʊʘʪʘ (ʊʊ; ʊʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ); ʆʤ-ʛʣʘʚʘ 
ʞʨʝʮʦʚ (ʮʠʬʨʘ 2); ʊʘʪʘ (ʊʊ; ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ); ʈʘ (ʵʣʣʠʧʩ); ʞʨʝʮʦʚ ʊʦʪʘ ʀ 
ʚʝʨʭʦʚʥʘʷ (ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ï ʛʦʨʠʟʦʥʪʘʣʴ)è. ʊʘʪʘ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʟʝʤ-
ʥʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʥʝʙʝʩʥʦʡ ʙʦʛʠʥʠ ʤʘʛʠʠ. ʈʘʟʤʝʨ ʠʝʨʦʛʣʠʬʘ çʈʘ-ʅʃʆè (ʵʣʣʠʧʩ ʩ ʦʩʪʨʳʤʠ ʢʨʘʷʤʠ) ʩʦ-
ʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 10 ʩʤ. ʅʘ ʬʦʪʦ ʜʨʝʚʥʠʝ, ʚʳʮʚʝʪʰʠʝ ʟʥʘʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʨʠʩʦʚʘʥʳ ʜʣʷ ʫʜʦʙʩʪʚʘ 
ʚʦʩʧʨʠʷʪʠʷ. (ʩʤ. ʬʦʪʦ 6, ʥʠʞʥʷʷ ʩʪʨʦʢʘ) ʅʝʢʦʤʧʝʪʝʥʪʥʳʝ ʚ ʠʝʨʦʛʣʠʬʠʢʝ ʣʶʜʠ ʚʦʩʧʨʠʥʷʣʠ ʟʥʘʢʠ, ʢʘʢ 
çʣʠʯʠʥʫè.  

ʀʟʣʦʞʝʥʥʳʝ ʬʘʢʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʷʢʦʙʳ çʝʛʠʧʝʪʩʢʠʝè ʠʝʨʦʛʣʠʬʳ, ʠʤʝʥʘ ʙʦʛʦʚ ʠ ʨʝʣʠʛʠʶ ʠʟʦʙ-
ʨʝʣʠ ʚ ʉʠʙʠʨʠ ʟʘʜʦʣʛʦ ʜʦ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ. ɾʨʝʮʳ ʧʨʠʥʝʩʣʠ ʩʚʦʶ ʩʠʙʠʨʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʟʥʘʥʠʷ ʥʘ ʟʘ-
ʚʦʝʚʘʥʥʫʶ ʨʝʢʫ ʅʠʣ, ʛʜʝ ʦʥʠ ʩʦʟʜʘʣʠ ʥʦʚʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʝʡ. ʇʦʪʦʤʢʠ ʩʠʙʠʨʩʢʠʭ 
ʞʨʝʮʦʚ ʧʨʠʧʣʳʣʠ ʥʘ ʨʝʢʫ ʅʠʣ ʩ ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʙʝʨʝʛʘ (ʄʘʡʢʦʧʩʢʘʷ ʢʫʣʴʪʫʨʘ). ʆʥʠ ʧʣʳʣʠ ʚʜʦʣʴ ʙʝʨʝʛʘ 
ʏʝʨʥʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʥʘ ʨʘʟʙʦʨʥʳʭ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʷʭ. ɺ ʵʪʦʡ ʚʦʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʟʘʭʚʘʯʝʥʳ ʙʝʨʝʛʘ ʨʝʢ ʅʠʣ ʠ ʇʦ ʥʘ ɸʧʝʥʥʠʥʘʭ, ʛʜʝ ʩʦʟʜʘʣʠ ʨʫʩʩʢʫʶ ʧʨʦʚʠʥʮʠʶ ʈʘʩʝʥʠʷ. 
ɽʛʠʧʪʦʣʦʛʠ ɿʘʧʘʜʘ ʧʨʷʯʫʪ ʤʠʨʦʚʫʶ ʚʦʡʥʫ 260 ʛʦʜʘ ʠ ʵʢʩʧʘʥʩʠʶ ʚʦʝʥʥʦʛʦ ʬʣʦʪʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʯʝʨ-
ʥʦʤʦʨʴʷ (ʄʘʡʢʦʧʩʢʘʷ ʢʫʣʴʪʫʨʘ). ɾʨʝʮʳ, ʨʫʢʦʚʦʜʠʚʰʠʝ ʟʘʭʚʘʪʦʤ ʙʘʩʩʝʡʥʦʚ ʨʝʢ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʢʘʤʠ 
ʧʨʦʚʝʨʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ, ʧʦ ʢʦʪʦʨʦʡ ʦʥʠ ʨʘʥʴʰʝ ʟʘʭʚʘʪʳʚʘʣʠ ʙʘʩʩʝʡʥ ʨʝʢʠ ɽʥʠʩʝʡ, ʆʙʴ, ɺʦʣʛʘ, ɸʤʫʨ, 
ʍʫʘʥʭʵ (ʥʝʢʠʪʘʡʩʢʘʷ ʢʫʣʴʪʫʨʘ ʗʥʰʘʦ).  ɾʨʝʮʳ ʨʘʟʜʝʣʠʣʠ ʜʣʠʥʫ 800 ʢʤ ʟʘʭʚʘʯʝʥʥʦʛʦ ʅʠʣʘ ʥʘ ʜʚʝ ʩʫʙ-
ʧʨʦʚʠʥʮʠʠ ï ʤʫʞʩʢʫʶ ʚ ʚʝʨʭʦʚʴʝ ʠ ʞʝʥʩʢʫʶ - ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ. ʂʘʞʜʫʶ ʩʫʙ-ʧʨʦʚʠʥʮʠʶ ʨʘʟʜʝʣʠ-
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ʣʠ ʥʘ ʜʚʝ ʧʨʝʬʝʢʪʫʨʳ ï ʤʫʞʩʢʫʶ ʠ ʞʝʥʩʢʫʶ, ʚʣʘʩʪʠ ʢʦʪʦʨʳʭ ʩʦʚʤʝʩʪʥʦ ʧʦʜʘʚʣʷʣʠ ʚʦʩʩʪʘʥʠʷ ʥʘʩʝʣʝ-
ʥʠʷ. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʝʜʠʥʠʮʝ ʩʪʨʦʠʣʠ ʩʪʦʣʠʮʫ ʩ ʢʨʝʧʦʩʪʴʶ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʦʣʠʮʘʤʠ 
ʧʨʝʬʝʢʪʫʨ ʩʦʩʪʘʚʣʷʣʦ 14-20 ʢʤ ʠ ʧʦʚʪʦʨʷʣʦ ʧʨʠʥʮʠʧ ʨʘʟʤʝʱʝʥʠʷ ʚ ʇʨʠʘʥʛʘʨʴʝ, ʛʜʝ ʤʝʞʜʫ ʤʫʞʩʢʦʡ ʠ 
ʞʝʥʩʢʦʡ ʩʪʦʣʠʮʘʤʠ ʚ ʨʘʡʦʥʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʣ ʄʘʣʴʪʘ ʠ ɹʫʨʝʪʴ ʚ 70-80 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʙʳʣʦ 14 ʢʤ ʧʦ ʧʨʷʤʦʡ. ʊʘʢ ʠ ʚ ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ʜʝʣʴʪʳ ʅʠʣʘ ʤʝʞʜʫ ʕʣʴ-ʉʠʤʙʠʣʣʘʚʝʡʥ 
(ʉʄɹʃɺʅ; ʩʝʤʴ ʙʝʣʳʭ ʚʘʥʦʚ, ʂʨʫʛ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ) ʥʘ ʪʘʥʠʪʩʢʦʤ ʨʫʢʘʚʝ ʅʠʣʘ ʠ ʞʝʥʩʢʦʡ ʩʪʦʣʠʮʝʡ 
ɻʘʟʘʣʘ ʥʘ ʧʝʣʫʟʩʢʦʤ ʨʫʢʘʚʝ ʅʠʣʘ ʙʳʣʦ 14 ʢʠʣʦʤʝʪʨʦʚ. ɿʘʭʚʘʯʝʥʥʳʡ ʅʠʣ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʮʝʥʪʨ 
ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʠʟ ʜʚʫʭ ʠʤʧʝʨʠʡ ʉʝʪʴ (ɿʘʧʘʜ, 3 ʧʨʦʚʠʥʮʠʠ), ʉʝʪ (ɺʦʩʪʦʢ, 4 ʧʨʦʚʠʥʮʠʠ). ɽʛʠʧʝʪ ʥʘ 
ʧʝʨʚʦʤ ʵʪʘʧʝ ʷʚʣʷʣʩʷ ʧʨʦʚʠʥʮʠʝʡ ʠʤʧʝʨʠʠ ʉʝʪʴ. ʊʘʢ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʢʘʤʝʥʥʦʤ ʧʘʩʧʦʨʪʝ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʧʦ ʠʤʝʥʠ ʊʘʪʘʨʘ, ʢʦʪʦʨʳʡ ʝʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ ʟʘʤʘʩʢʠʨʦʚʘʣʠ ʧʝʡʦʨʘʪʠʚʦʤ çʣʠʚʠʡʩʢʘʷ ʧʘ-
ʣʝʪʢʘè (Lybian palette).  

ɺʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ɽʛʠʧʝʪ ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʚʠʥʮʠʝʡ ʠʟ ʯʝʪʳʨʝʭ ʧʨʝ-
ʬʝʢʪʫʨ. ʊʘʢʞʝ ʧʦ 4 ʧʨʝʬʝʢʪʫʨʳ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʚ ʜʚʫʭ ʧʨʦʚʠʥʮʠʷʭ ʂʘʨʬʘʛʝʥ (ʩʝʚʝʨʥʘʷ ɸʬʨʠʢʘ ʠ 
ʀʩʧʘʥʠʷ), ʈʘʩʝʥʠʷ (ɸʧʝʥʥʠʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ). ɻʣʘʚʘ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ï ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʚ ʧʝʨʠʦʜ ɸ 
ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʧʝʣʫʟʩʢʦʤ ʨʫʢʘʚʝ ʚ 80 ʢʤ ʦʪ ʙʝʨʝʛʘ ʤʦʨʷ, ʘ ʧʦʩʣʝ ʫʥʠʯʪʦʞʝʥʠʷ ʢʨʝʧʦʩʪʠ ʚʨʘʛʦʤ ʥʘ ʚʪʦ-
ʨʦʤ ʵʪʘʧʝ ɹ ʩʪʦʣʠʮʫ ʧʝʨʝʥʝʩʣʠ ʥʘ 200 ʢʤ ʶʞʥʝʝ ʥʘ 8-ʡ ʢʤ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʫʢʘʚʘ ʇʝʣʫʟʠʡ. ʊʘʤ ʧʦʩʪʨʦ-
ʠʣʠ ʭʦʨʦʤʫ (ʍʈʄ, ʭʨʘʤ) ʜʣʷ ʧʨʘʚʷʱʝʛʦ ʪʨʠʫʤʚʠʨʘʪʘ - ʤʦʥʘʭʠʥʴ ʥʘ ʜʦʣʞʥʦʩʪʷʭ ʄʘʪʴ-ʉʝʩʪʨʘ-ɼʦʯʴ, ʜʣʷ 
ʂʨʫʛʘ 13-ʪʠ ʩʫʜʝʡ ʠ ʂʨʫʛʘ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ. ʕʪʦ ʩʪʨʦʝʥʠʝ ʩʪʘʣʦ ʭʨʘʤʦʤ ɻʦʨʘ-ʍʵʧʝʨʘ (ɻʝʣʠʦʧʦʣʴ), ʚ 
ʢʦʪʦʨʦʤ ʟʘʧʨʝʪʥʦʝ ʠʤʷ ʙʦʛʘ ʈʘ ʟʘʤʝʥʠʣʠ ʵʚʬʝʤʠʟʤʦʤ ʈʘ-ʉʦʢʦʣ ʧʦ ʠʤʝʥʠ ɻʦʨ. ʉʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ 
ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ ʩʦʟʜʘʣʠ ʶʞʥʝʝ ʥʘ 5 ʢʤ ʚ ʤʝʩʪʝ, ʛʜʝ ʧʦʩʪʨʦʠʣʠ ʭʨʘʤ ʙʦʛʘ ʇʪʘʭʘ (ʢʦʜ ç11è) ʩ ʣʠ-
ʮʦʤ ʂʦʥʮʘ (ʄʝʤʬʠʩ). ʋʩʦʧʰʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʚ ʧʝʨʠʦʜ ɸ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʚʥʘʯʘʣʝ ʭʦʨʦʥʠʣʠ ʚ 143 
ʤʦʛʠʣʘʭ ʥʘ ʭʦʣʤʝ  ʨʷʜʦʤ ʩ ʜʚʦʨʮʦʤ ɻʘʟʘʣʘ. ɺ ʧʝʨʠʦʜ ɹ ʚʩʝʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʦʪʚʦʟʠʣʠ ʥʘ ʧʦʛʨʝʙʘʣʴ-
ʥʦʡ ʣʘʜʴʝ ʚ ʥʝʢʨʦʧʦʣʴ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ ʩʝʚʝʨʥʝʝ ʍʝʣʫʘʥʘ. ʊʘʤ ʚ 1941-1945 ʛʦʜʫ ʧʨʦʚʝʣʠ ʨʘʩʢʦʧʢʠ ʤʦʛʠʣ 
ʨʘʟʛʨʘʙʣʝʥʥʳʭ ʯʝʨʥʳʤʠ ʢʦʧʘʪʝʣʷʤʠ. ɺ 1942 ʛ. ʫʜʘʣʦʩʴ ʠʟ 280 ʥʘʡʪʠ ʪʦʣʴʢʦ ʪʨʠ ʥʝʪʨʦʥʫʪʳʭ ʤʦʛʠʣʳ, ʚ 
ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʣʝʞʘʣ ʩʠʤʚʦʣ ʠʤʝʥʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʘ ï ʜʚʝ ʜʫʛʠ ʬʦʨʤʳ ʤʝʩʷʮʘ ʊʘʪʘ ʠʟ ʙʠʚ-
ʥʝʡ ʩʣʦʥʘ ʩ ʛʨʘʚʠʨʦʚʢʦʡ ʠʝʨʦʛʣʠʬʘʤʠ, ʩ ʢʘʤʝʥʥʳʤʠ ʥʦʞʘʤʠ ʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʩʦʩʫʜʘʤʠ. ʄʝʜʥʳʭ 
ʧʨʝʜʤʝʪʦʚ ʝʱʝ ʥʝ ʙʳʣʦ, ʧʦʩʢʦʣʴʢʫ ʝʱʝ ʥʝ ʠʟʦʙʨʝʣʠ ʪʝʭʥʦʣʦʛʠʶ ʜʦʚʝʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 1058 ʛʨʘ-
ʜʫʩʦʚ ʎʝʣʴʩʠʷ ʜʣʷ ʧʣʘʚʢʠ ʤʝʜʠ. ɻʣʘʚʘ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ ï ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʊʘʪʘ, ʉʘʨʘ ʞʠʣʘ ʚ 
ʭʨʘʤʝ ɻʦʨʘ-ʉʦʢʦʣʘ (ʈʘ-ʉʦʢʦʣ, ɻʠʝʨʘʢʦʥʧʦʣʠʩ) ʥʘ 700 ʢʤ ʶʞʥʝʝ ʚ 80 ʢʤ ʶʞʥʝʝ ʃʫʢʩʦʨʘ. ʅʝʢʨʦʧʦʣʴ ʜʣʷ 
ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ ʶʞʥʦʡ ʩʫʙ-ʧʨʦʚʠʥʮʠʠ ʅʠʣʘ ʩʜʝʣʘʣʠ ʥʘ 9 ʢʤ ʶʞʥʝʝ ɸʙʠʜʦʩʘ ʚ 
200 ʤʝʪʨʘʭ ʟʘʧʘʜʥʝʝ ʕʣʴ-ɸʤʨʳ. ʊʘʤ ʥʝʢʨʦʧʦʣʴ ʠʟ ʜʚʫʭ ʢʣʘʜʙʠʱ ɸ ʠ ɹ ʙʳʣ ʪʘʢʞʝ ʨʘʟʛʨʘʙʣʝʥ ʯʝʨʥʳʤʠ 
ʢʦʧʘʪʝʣʷʤʠ, ʥʦ ʚ 1900 ʛ. ɼʫʛʣʘʩ ʄʘʢʀʚʝʨ ʩʦʩʪʘʚʠʣ ʦʧʠʩʘʥʠʠ ʥʘʭʦʜʦʢ ʚ ʯʘʩʪʠ ʠʟ 1200 ʤʦʛʠʣ, ʛʜʝ ʞʨʠʮ, 
ʩʣʫʞʠʚʰʠʭ ʖʧʠʪʝʨʫ, ʭʦʨʦʥʠʣʠ ʚ ʢʨʫʛʣʳʭ (ʀʦʚ) ʤʦʛʠʣʘʭ, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʙʦʛʘ ʈʘ ï ʚ ʦʚʘʣʴʥʳʭ (ʈʘ) 
ʤʦʛʠʣʘʭ ʧʨʘʚʳʤ ʙʦʢʦʤ (ʀʦʚ) ʚʥʠʟ. 

ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ ʮʝʥʪʨʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʛʠʧʪʘ ʧʦʚʪʦʨʷʣʘ ʩʭʝʤʫ ʥʘ ʢʦ-
ʩʪʷʥʦʡ ʧʣʘʩʪʠʥʝ ʩʝʣʘ ʄʘʣʴʪʘ 24000 ʫ.ʣ.ʥ.  ʤʥʦʛʦ ʨʘʥʴʰʝ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ɽʛʠʧʪʘ. ʅʘ ʧʣʘʩʪʠʥʝ ʧʦ-
ʢʘʟʘʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʛʜʝ ʩʣʫʞʠʣʠ ʖʧʠʪʝʨʫ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʫʢʘʟʘʥʘ ʥʘ ʩʪʝʥʝ ʭʨʘʤʘ ʊʨʠʧʦʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʫʥʠʯʪʦʞʝʥʘ ʧʨʠ ʟʘʭʚʘʪʘ ɽʛʠʧʪʘ 
ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʤʠ ʘʛʨʝʩʩʦʨʘʤʠ 6-ʡ ʜʠʥʘʩʪʠʠ ʚ 1075 ʛʦʜʫ. (ʩʤ. ʬʦʪʦ 7)  ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʦʜʥʦʡ ʠʟ ʜʚʫʭ 
ʠʤʧʝʨʠʡ ʤʠʨʘ, ʢʘʢ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʨʦʚʠʥʮʠʠ - ʵʪʦ ʜʚʘ ʪʘʥʜʝʤʘ ʧʨʘʚʷʱʠʭ ʪʨʠʫʤʚʠʨʘʪʦʚ ʚʦ ʛʣʘʚʝ ʩ 
ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝʡ. ɺ ʠʤʧʝʨʠʠ ʉʝʪʴ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʪʘʥʜʝʤʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʫʛʣʫ 
ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʝʜʥʝʡ ʠʤʧʝʨʠʠ ʉʝʪʘ. (ʩʤ. ʬʦʪʦ 7, ʩʚʝʨʭʫ) ɺ ʩʝʨʝʜʠʥʝ ʢʦʜʘ ʉʝʪʴ (ʣʝʞʘʱʠʡ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʥʘʭʦʜʠʪʩʷ ʩʠʤʚʦʣ ʚʝʨʳ ï ʖʧʠʪʝʨ (ʧʫʩʪʦʡ ʢʨʫʛ), ɺ ʮʝʥʪʨʝ ʧʦʢʘʟʘʥ ʟʘʧʘʜʥʳʡ ʩʪʘʪʫʩ ʚʝʨ-
ʭʦʚʥʦʡ ʞʨʠʮʳ ï ʚʨʘʱʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (ɿʘʧʘʜ).  ʋʢʘʟʘʥʦ, ʯʪʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ (ʢʦʜ 100, ʩʧʠ-
ʨʘʣʴ) ʟʘʧʘʜʥʦʡ ʠʤʧʝʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝʡ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʥʠʪʴ 
ʟʥʘʢʦʚ ʠʜʝʪ ʥʘ ʩʝʚʝʨ.                            

ʅʘ ʩʭʝʤʝ ʭʨʘʤʘ ʊʨʠʧʦʣʴʷ ʜʦʙʘʚʣʝʥʳ ʂʨʫʛʠ 7-13 ʞʨʝʮʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʥʦʚʦʡ ʚʝʨʭʦʚʥʫʶ 
ʞʨʠʮʫ ʩ ʢʦʜʦʤ 100 (ʚʦʣʯʦʢ). ʈʝʘʣʴʥʘʷ ʚʣʘʩʪʴ ï ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ ʩʪʘʚʠʣ ʚʦ ʛʣʘʚʝ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʧʦ-
ʦʯʝʨʝʜʥʦ ʄʘʪʴ ʠ ʉʘʨʫ ï ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʞʝʥʩʢʦʡ ʉʝʪʴ (ʢʦʜ ç16è) ʠ ʤʫʞʩʢʦʡ ʉʝʪ (ʢʦʜ ç15è) ʠʤʧʝʨʠʠ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʪʘʙʣʠʯʢʝ ʠʟ ʄʘʣʴʪʳ ʫʢʘʟʘʥ ʩʪʘʪʫʩ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʊʦʪʘ 2-ʡ 
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ʬʘʟʳ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʅʘ ʩʭʝʤʝ ʠʟ ʭʨʘʤʘ ʊʨʠʧʦʣʴʷ ʢʦʜ S ï ʵʪʦ ʧʦʣʠʛʨʘʤʤʘ 
ʊʊ ʠʤʝʥʠ ʊʘʪʘ ï ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. (ʩʤ. ʬʦʪʦ 7, ʚʥʠʟʫ ʩʣʝʚʘ) ʋ ʥʝʝ ʩʚʝʨʭʫ ʂʨʫʛ 14-ʪʠ ʩʫʜʝʡ (ʊʘʪʘ 4-ʡ 
ʬʘʟʳ ʤʝʩʷʮʘ) ʠ ʂʨʫʛ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ (ʧʫʩʪʦʡ ʢʨʫʛ, 7, ʖʧʠʪʝʨ). ʉʥʠʟʫ ʚ ʪʨʠʫʤʚʠʨʘʪʝ ʪʘʢʠʝ ʞʝ ʢʨʫʛʠ, 
ʥʦ ʚ ʟʘʧʘʜʥʦʡ, ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ 13 ʩʫʜʝʡ (ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ʊʘʥʜʝʤ ʪʨʠʫʤʚʠʨʘʪʦʚ ʩʪʦʠʪ ʥʘ ʮʠʬʨʝ 
ç100-ʚʦʣʯʦʢè - ʵʪʦ ʮʠʬʨʘ 100 ʨʘʥʛ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠ ʧʦʜʯʠʥʝʥʥʘʷ ʝʡ ʧʨʘʚʷʱʘʷ ʩʦʪʥʷ. ɺʦʣʯʦʢ ʚʨʘ-
ʱʘʝʪʩʷ ʚ ʧʨʘʚʫʶ (ʖʧʠʪʝʨ) ʩʪʦʨʦʥʫ, ʧʦʪʦʤʫ ʯʪʦ ʜʦʤʠʥʠʨʫʝʪ ɿʘʧʘʜ, ʝʛʦ ʚʝʨʭʦʚʥʳʡ ʙʦʛ ʖʧʠʪʝʨ. ʊʨʠʫʤ-
ʚʠʨʘʪ çʄʘʪʴ-ʉʝʩʪʨʘ-ɼʦʯʴè ʂʨʫʛʠ 7-13 ʠ ʧʨʘʚʷʱʫʶ ʩʦʪʥʶ ʥʘʟʳʚʘʶʪ ʩʣʦʚʦʤ çʍʨʘʤè. ʉʪʦʣʙʳ ʭʨʘʤʘ 
ʊʨʠʧʦʣʴʷ ï ʵʪʦ ʮʠʬʨʘ ç6è, ʢʦʪʦʨʘʷ ʢʦʜʠʨʫʝʪ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. ʅʘ ʩʭʝʤʝ ʪʨʠ ʩʪʦʣʙʘ ʮʠʬʨʳ ç6è, ʥʦ ʚ 
ɽʛʠʧʪʝ ʙʳʣʦ ʜʚʘ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ ʧʦ ʦʜʥʦʤʫ ʚ ʢʘʞʜʦʤ ʪʨʠʫʤʚʠʨʘʪʝ. ɾʨʝʮʳ ʊʨʠʧʦʣʴʷ ʨʘʩʧʦʣʦʞʠʣʠ ʘʜ-
ʤʠʥʠʩʪʨʘʮʠʠ ʠʤʧʝʨʠʡ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ɺʦʩʪʦʢʘ ʥʘ ɿʘʧʘʜ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʛʠʧʪʝ ʘʜʤʠʥʠ-
ʩʪʨʘʮʠʠ ʠʤʧʝʨʠʡ ʉʝʪ ʠ ʉʝʪʴ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʖʛʘ (ʈʘ) ʥʘ ʉʝʚʝʨ (ʇʪʘʭ). (ʩʤ. ʬʦʪʦ 8, 
ʚʥʠʟʫ ʩʧʨʘʚʘ) 

 

 
ʉʡʪ. 7. ɹʝʥʡʦʡʪʫʩʙʯʡʸ ʡʥʨʞʩʡʡ ʊʞʫʵ (ʪʛʞʩʮʬ), ʋʩʡʨʧʤʵʸ (ʪʤʞʛʙ) ʡ ɾʜʡʨʫʙ 

 
ɹʘʩʩʝʡʥ ʅʠʣʘ ʙʳʣ ʟʘʭʚʘʯʝʥ ʚʦʡʩʢʘʤʠ ʞʨʝʮʦʚ ʄʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ 2.6.260 (11600 ʫ.ʣ.ʥ.). ɼʘʪʘ ʧʦ-

ʣʫʯʝʥʘ ʧʦ ʨʘʩʯʝʪʫ ʚ 2013 ʛ ʉ14 ʚ ʩʢʝʣʝʪʝ ʤʫʞʯʠʥʳ, ʫʙʠʪʦʛʦ ʩʪʨʝʣʘʤʠ ʚ ɼʞʝʙʝʣʴ-ʉʘʭʘʙʘ ʠ ʧʦʭʦʨʦʥʝʥʥʦ-
ʛʦ, ʢʘʢ ʠ 60 ʜʨʫʛʠʭ  ʚʦʠʥʦʚ ʧʦ ʩʠʙʠʨʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ, ʯʪʦʙʳ ʧʨʘ-
ʚʳʡ ʙʦʢ (ʖʧʠʪʝʨ) ʜʦʤʠʥʠʨʦʚʘʣ. ʊʝʣʘ ʚʩʝʭ ʚʦʠʥʦʚ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʛʦʣʦʚʦʡ ʥʘ ɺʦʩʪʦʢ (ʖʧʠʪʝʨ). ʕʪʦ ï 
ʧʦʭʦʨʦʥʥʘʷ ʪʨʘʜʠʮʠʷ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ. ʇʦ ʵʪʦʡ ʞʝ ʪʨʘʜʠʮʠʠ ʤʫʞʯʠʥʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʛʘʧʣʦʛʨʫʧʧʳ 
U2 (ʵʚʦʣʶʮʠʦʥʥʦʡ ʦʪ ʛʨʫʧʧʳ R), ʜʘʪʠʨʦʚʘʥʥʳʡ 36820-38200 ʫ.ʣ.ʥ., ʧʦʭʦʨʦʥʝʥ ʚ ʦʚʘʣʴʥʦʡ (ʈʘ) ʤʦʛʠʣʝ ʚ 
ʂʦʩʪʝʥʢʘʭ 14 ʥʘ ʄʘʨʢʠʥʦʡ ʛʦʨʝ (49 ʢʤ ʶʞʥʝʝ ɺʦʨʦʥʝʞʘ). ʆʥ ʧʦʣʦʞʝʥ ʛʦʣʦʚʦʡ ʥʘ ɿʘʧʘʜ (ɸʤʠʥʴ) ʚ ʧʦʣʦ-
ʞʝʥʠʠ ʟʘʨʦʜʳʰʘ, ʠ ʚʩʷ ʤʦʛʠʣʘ ʧʦʩʳʧʘʥʘ ʢʨʘʩʥʦʡ ʦʭʨʦʡ. [22] ɻʘʧʣʦʛʨʫʧʧʘ U2 ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʀʪʘʣʠʠ, 
ʛʜʝ ʚ ʜʨʝʚʥʦʩʪʠ ʥʘʭʦʜʠʣʘʩʴ ʨʫʩʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʈʘʩʝʥʠʷ, ʨʫʩʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʦʡ ʚ 1256 ʛʦʜʫ ʙʳʣʦ 
ʫʥʠʯʪʦʞʝʥʦ ʚʦʡʩʢʘʤʠ ʉʫʣʣʳ. ʊʘʢʞʝ ʥʘ ʣʝʚʦʤ ʙʦʢʫ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʛʦʣʦʚʦʡ ʥʘ ʉʝʚʝʨ (ʇʪʘʭ) ʧʦʭʦ-
ʨʦʥʝʥ ʤʘʣʴʯʠʢ-ʞʨʝʮ ʚ ʩʝʣʝ ʄʘʣʴʪʘ ʥʘ 70 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ (24423 ʫ.ʣ.ʥ.).  

ʆʪ çʤʠʥʫʩ 1-ʡè ʜʠʥʘʩʪʠʠ ʟʘʭʚʘʪʘ ʙʘʩʩʝʡʥʘ ʅʠʣʘ ʧʦʪʦʤʢʘʤʠ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ ʜʦ ʧʦʩʪʨʦʡʢʠ ʧʠ-
ʨʘʤʠʜʳ ʍʝʦʧʩʘ ʧʨʦʰʣʦ 589 ʣʝʪ (260-849). 5-̫  ʜʠʥʘʩʪʠʷ (ʨʝʘʣʴʥʦ 4ɻ ʨʦʩʩʠʡʩʢʘʷ ʜʠʥʘʩʪʠʷ), ʢʦʪʦʨʫʶ 
ʧʨʠʜʫʤʘʣ ʞʨʝʮ ʄʘʥʝʬʦʥ ʠ ʚ 1612 ʛʦʜʫ ʧʦʚʪʦʨʠʣ ʝʧʠʩʢʦʧ ɽʚʩʝʚʠʡ ʇʘʤʬʠʣ, ʜʣʠʣʘʩʴ 232 ʛʦʜʘ (843-
1075). ɺ 4-ʡ ʢʦʣʦʥʢʝ ʊʫʨʠʥʩʢʦʛʦ ʩʧʠʩʢʘ çʮʘʨʝʡè ʚʩʝʛʦ ʧʝʨʝʯʠʩʣʝʥʳ 25 ʠʤʝʥ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʜʦ ɿʠʥʘʩʳ 
(ʷʢʦʙʳ çʋʥʠʩè), ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ ʉʪʦʨʘʪʳ (746-790) ʧʝʨʝʯʠʩʣʝʥʳ 8 ʠʤʝʥ (4 ɸ, ɹ  ʨʦʩʩʠʡʩʢʠʝ ʜʠʥʘʩʪʠʠ). 
ʈʦʩʩʠʡʩʢʠʝ ʞʨʠʮʳ 4ɻ ʜʠʥʘʩʪʠʠ (ʷʢʦʙʳ 5-ʡ) ʜʦʩʪʨʦʠʣʠ ɺʝʣʠʢʫʶ, ʉʨʝʜʥʶʶ ʧʠʨʘʤʠʜʳ ɻʠʟʳ ʚ 849 ʛʦʜʫ. 
ʊʫʨʠʥʩʢʠʡ ʩʧʠʩʦʢ ʧʨʘʚʠʪʝʣʝʡ, ʩʦʟʜʘʥʥʳʡ ʧʨʠ ʨʦʩʩʠʡʩʢʦʡ 18-ʡ ʜʠʥʘʩʪʠʠ, ʥʘʩʯʠʪʘʣ 768 ʣʝʪ ʦʪ ʥʘʯʘʣʘ 
ʧʨʘʚʣʝʥʠʷ ʧʦʪʦʤʢʦʚ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ ʚ ɽʛʠʧʪʝ ʜʦ  ʢʦʥʮʘ 5-ʡ ʜʠʥʘʩʪʠʠ. ɺ 1075 ʛʦʜʫ 4ɼ ʨʦʩʩʠʡʩʢʫʶ ʜʠ-
ʥʘʩʪʠʶ (ʷʢʦʙʳ 6-̫  ʜʠʥʘʩʪʠʷ, ʞʨʠʮʘ ˉ 6.2) ʩʚʝʨʛʣʠ ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʝ ʘʛʨʝʩʩʦʨʳ  (6-9-̫  ʜʠʥʘʩʪʠʠ, ʧʝʨ-
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ʚʳʡ ʧʝʨʝʭʦʜʥʳʝ ʧʝʨʠʦʜ 29 ʣʝʪ). 4-̫  ʜʠʥʘʩʪʠʷ ʜʣʠʣʘʩʴ 100 ʣʝʪ (4ɺ ʜʠʥʘʩʪʠʷ; 746-846) ʩ ʥʘʯʘʣʘ ʧʨʘʚ-
ʣʝʥʠʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʉʪʦʨʘʪʳ. ʇʝʨʠʦʜ ʩ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʜʦ ʢʦʥʮʘ 3-ʡ ʜʠʥʘʩʪʠʠ ï ʵʪʦ 484 ʛʦʜʘ 
(260-746). ʊʫʨʠʥʩʢʠʡ ʩʧʠʩʦʢ ʧʨʘʚʠʪʝʣʝʡ ʜʘʣ 1-3-ʡ ʜʠʥʘʩʪʠʷʤ 436 ʣʝʪ. ɼʦʩʪʦʚʝʨʥʘʷ ʪʦʯʢʘ ʦʪʩʯʝʪʘ ʜʣʷ 
ʚʳʯʠʩʣʝʥʠʡ ï ʵʪʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʧʘʧʠʨʫʩʝ ʚ ʜʝʥʴ 21-ʛʦ ʣʫʥʥʦʛʦ ʤʝʩʷʮʘ ʠ 
ʚʝʩʝʥʥʝʛʦ ʩʦʣʥʮʝʩʪʦʷʥʠʷ (ʤʥʠʤʘʷ ʢʠʨʦʧʘʩʭʘ 21.3.790), ʢʦʪʦʨʘʷ ʟʘʬʠʢʩʠʨʦʚʘʣʘ ʚ ʞʫʨʥʘʣʝ ʛʝʥʰʪʘʙʘ 
ʂʠʨʳ (çʍʝʦʧʩè) ʝʝ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʜʦʣʞʥʦʩʪʴ ʛʣʘʚʳ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ.  

 
 

 

 

 

. 
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ɾʨʝʮʳ ʧʨʠʥʝʩʣʠ ʠʟ ʉʠʙʠʨʠ ʠʝʨʦʛʣʠʬʳ ʥʘ ʟʘʭʚʘʯʝʥʥʳʝ ʙʝʨʝʛʘ ʅʠʣʘ. ʀʤʷ ʈʘʪʘʪʘ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʥʘ ʙʠʚʥʝ ʩʣʦʥʘ, ʥʘʡʜʝʥʥʦʤ ʚ ʄʘʘʜʠ ʤʝʞʜʫ ʂʘʠʨʦʤ ʠ ʍʵʣʫʘʥʦʤ, ʷʚʣʷʝʪʩʷ ʧʦʚʪʦʨʦʤ ʠʤʝʥʠ ʈʘʪʘ-
ʪʘ, ʚʳʨʝʟʘʥʥʦʤ ʥʘ ʞʠʚʦʪʝ ʢʦʩʪʷʥʦʡ ʢʫʢʣʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʚ ʩʝʣʝ ɹʫʨʝʪʴ ʥʘ 80 ʢʤ ʩʝʚʝʨʥʝʝ ʀʨʢʫʪʩʢʘ, 
ʢʦʪʦʨʫʶ ʥʘʰʣʠ ʚ ʢʫʣʴʪʫʨʥʦʡ ʩʣʦʝ 24000 ʫ.ʣ.ʥ. ʋ ʦʙʝʠʭ ʞʨʠʮ ʟʚʫʢ çʈè ʧʝʨʝʜʘʣʠ ʟʥʘʢʦʤ ʈʘ - ʧʨʘʚʳʤ 
ʛʣʘʟʦʤ, ʢʦʜʦʤ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʧʨʘʚʠʣʘ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ, ʛʣʘʚʘ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ.  ʅʘ 
ʫʰʘʭ ʬʠʛʫʨʢʠ ʙʠʚʥʷ ʩʣʦʥʘ ʢʦʜ ʞʨʠʮʳ ɸʤʠʥʴ-ɸʤʠʥ (ʢʦʩʦʡ ʢʨʝʩʪ ï ʧʷʪʠʢʨʘʪʥʦ). ʅʘ ʰʝʝ ʬʠʛʫʨʢʠ ʟʥʘʢ ç4è 
ï ʢʦʜ ʙʦʛʠʥʠ ɸʤʠʥʴ - ʧʘʪʨʦʥʝʩʩʳ ɿʘʧʘʜʘ. ʅʘ ʞʠʚʦʪʝ ʬʠʛʫʨʢʠ ʢʦʜ ʆʤʨʘ (ç2è, ʆʤ + ʢʦʜ ʈʘ, 3 ʣʫʯʘ ʚʣʝʚʦ 
ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ).  (ʩʤ ʬʦʪʦ 9, ʩʚʝʨʭʫ, ʩʣʝʚʘ) [23]  

ɽʱʝ ʨʘʥʴʰʝ ʚ ʥʝʢʨʦʧʦʣʝ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ) ʚ 1,5 ʢʤ ʟʘʧʘʜʥʝʝ 
ʛ.ɸʙʠʜʦʩ ʚ 1988 ʛ. ʥʘʰʣʠ ʩʢʣʝʧ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʛʣʘʚʳ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʈʘʪʘʪʳ, ʢʦʪʦʨʫʶ ʩʢʨʳʣʠ 
ʧʝʡʦʨʘʪʠʚʦʤ çʉʢʦʨʧʠʦʥè. ʀʟ 162 ʢʦʩʪʷʥʳʭ ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʦʪ ʨʘʟʛʨʘʙʣʝʥʠʷ ʝʝ ʩʢʣʝʧʘ, ʥʘ 
ʦʜʥʦʡ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʧʦ-ʨʫʩʩʢʠ: çʊʘ ï ʈʘʪʘʪʘ, ʀ ʚʝʨʭʦʚʥʘʷ, ʊʘʪʘ, ʈʘʪʘ, ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʘ ɻʦʨʘè. 
(ʩʤ. ʬʦʪʦ 9, 2-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ) ʈʫʩʩʢʠʝ ʠʟʦʙʨʝʣʠ ʧʦʣʠʛʨʘʤʤʫ. ɺ ʪʝʣʝ ʟʤʝʠ ʥʘʧʠʩʘʥʳ ʟʚʫʢʠ ʈʊʊ. ʈʘ-
ʵʣʣʠʧʩ ʛʦʣʦʚʳ ʟʤʝʠ. ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʜʫʛʘʤʠ ʪʝʣʘ ʟʤʝʠ. ɻʣʘʚʝʥʩʪʚʦ ʚ ʤʠ-
ʨʦʚʦʡ ʠʤʧʝʨʠʠ ʧʝʨʝʜʘʝʪ ʟʥʘʢ çʀ ʚʝʨʭʦʚʥʘʷè (ʛʦʨʠʟʦʥʪʘʣʴ). ʅʘ ʪʘʙʣʠʯʢʝ ʝʩʪʴ ʨʫʩʩʢʦʝ ʩʣʦʚʦ çʨʘʪʘè 
(ʨʘʪʥʠʮʘ) ʈʊ, ʈʘ-ʢʨʝʩʪ, ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʫʛʣʦʤ. ʕʪʘ ʤʦʥʘʭʠʥʷ ʧʨʘʚʠʣʘ ʤʠʨʦʤ ʧʨʠ 0-ʡ ʜʠʥʘʩʪʠʠ, ʠ 
ʚ ɺʠʢʠʧʝʜʠʠ ʝʝ ʠʤʝʥʠ ʈʘʪʘʪʘ ʥʝʪ. 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʅʠʣʘ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʜʚʦʨʮʘ ʚ ɻʘʟʘʣʘ (ɼʘʢʘʭʣʠʷ, 14 ʢʤ ʚʦʩʪʦʯʥʝʝ ʕʣʴ-
ʉʠʤʙʠʣʣʘʚʝʡʥ) ʥʘ ʙʝʨʝʛʫ ʨʫʢʘʚʘ ʇʝʣʫʟʠʡ ʚ 80 ʢʤ ʦʪ ʙʝʨʝʛʘ ʤʦʨʷ ʧʦʣʴʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʥʘʰʣʘ ʩʦʩʫʜ ʩ 
ʥʘʜʧʠʩʴʶ ʚʣʘʜʝʣʠʮʳ ʈʘʪʘʪʘ. ʈʊʊ. ʈʘ-ʢʨʝʩʪ, ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʊʠʪʫʣ ʆʤʨʘ 
ï 100-ʡ ʛʨʘʜʫʩ ʙʳʣ ʧʦʢʘʟʘʥ ʜʚʫʢʨʘʪʥʳʤ ʧʦʚʪʦʨʦʤ ʈʘ-ʢʨʝʩʪʘ. (ʩʤ. ʬʦʪʦ 9, 3-ʡ ʨʷʜ ʩʚʝʨʭʫ, ʩʣʝʚʘ)  ʅʘ 
ʜʨʫʛʦʤ ʩʦʩʫʜʝ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʵʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʞʝ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʠʤʷ ʈʘʪʘʪʘ ʜʨʫʛʠʤʠ ʠʝʨʦʛʣʠ-
ʬʘʤʠ. ʈʊʊ. ʈʘ-ʛʣʘʟ (ʣʝʚʳʡ), ʊʦʪ 2-ʡ ʬʘʟʳ ʜʚʫʢʨʘʪʥʦ. ʊʠʪʫʣ ʆʤʨʘ ʙʳʣ ʥʘʧʠʩʘʥ ʮʠʬʨʦʡ 2 (ʜʚʝ ʣʘʧʳ 
ʩʦʢʦʣʘ) ʠ ʈʘ-ʢʨʝʩʪʦʤ. (ʩʤ. ʬʦʪʦ 9, 3-ʡ ʨʷʜ, ʩʧʨʘʚʘ) ʃʝʚʳʡ ʛʣʘʟ (ʈʘ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʜʚʦʨʮʝ ʥʘ ʭʦʣʤʝ 
ɻʘʟʘʣʘ ʞʠʣʘ ʉʘʨʘ ï ʛʣʘʚʘ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ - ʛʣʘʚʘ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ.    

ɺ ʃʫʚʨʝ ʬʨʘʥʮʫʟʳ ʩʧʨʷʪʘʣʠ ʠʤʷ ʈʘʪʘʪʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʧʝʡʦʨʘʪʠʚʦʤ çʢʦʨʦʣʴ ɿʤʝʡè. ʅʘ ʚʳʚʝ-
ʟʝʥʥʦʡ ʠʟ ʥʝʢʨʦʧʦʣʷ ʨʦʩʩʠʡʩʢʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʋʤʤ ʘʣʴ-ʂʘʘʙ ʚ 1,5 ʢʤ ʟʘʧʘʜʥʝʝ ɸʙʠʜʦʩʘ ʢʘʤʝʥʥʦʡ 
ʥʘʜʛʨʦʙʥʦʡ ʧʣʠʪʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʝʝ ʠʤʷ ʈʊʊ. ʈ ï ʵʪʦ ʈʘ-ʉʦʢʦʣ. ʊʊ ï ʵʪʦ ʧʦʣʠʛʨʘʤʤʘ ʊʦʪ 1-ʡ ʬʘʟʳ ʠ 
ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʢʦʪʦʨʳʝ ʩʢʨʳʪʳ ʚ ʜʫʛʘʭ ʪʝʣʘ ʟʤʝʠ. ɺ 1900 ʛ. ʘʜʝʧʪ ʝʚʛʝʥʠʢʠ ʌʣʠʥʜʝʨʩ ʇʝʪʨʠ ʥʝ-
ʧʨʘʚʠʣʴʥʦ ʜʘʪʠʨʦʚʘʣ ʵʪʦ ʟʘʭʦʨʦʥʝʥʠʝ ʷʢʦʙʳ ç1-ʡ ʜʠʥʘʩʪʠʝʡè. (ʩʤ. ʬʦʪʦ 9, 4-ʡ ʨʷʜ ʩʣʝʚʘ) ʄʦʛʠʣʘ ʙʦʣʝʝ 
ʜʨʝʚʥʷʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʠʦʜʫ ʢʦʥʮʘ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʠʣʠ ʥʘʯʘʣʘ 0-ʡ ʜʠʥʘʩʪʠʠ. ɺ ʤʦʛʠʣʝ ʥʝ ʙʳʣʦ ʤʝʜ-
ʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʘ ʪʦʣʴʢʦ - ʧʦʩʫʜʘ, ʯʘʰʠ ʠʟ ʦʙʩʠʜʠʘʥʘ, ʙʠʨʢʠ ʠʟ ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ. ʅʘ ʪʘʙʣʠʯʢʝ ʠʟ ʵʪʦʡ ʤʦ-
ʛʠʣʳ ʥʘʧʠʩʘʥʦ: çʈʘʪʘʪʘ, ʉʪʘʪʘ, ʪʘ ï ʍʦʚʘ ʢʘè. ʇʦ ʧʝʨʚʳʤ ʟʚʫʢʘʤ ʩʣʦʚ: ʉʢʠʧʝʪʨ, ʊʘʪʘ, ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝ-
ʩʷʮʘ, ʍʦʚ, ʂʘ-ʜʫʰʘ. (ʩʤ. ʬʦʪʦ 10) ɺʠʢʠʧʝʜʠʷ ʩʢʨʳʣʘ (23.6.2026) ʠʤʷ ʈʘʪʘʪʘ ʧʝʡʦʨʘʪʠʚʦʤ çɼʞʝʪè  

 

 
ʉʡʪ. 10. ʋʡʫʬʤ ʉʙʫʙʫʴ (ʸʣʧʚʴ çʣʧʩʧʤʵ ɽʟʞʫè) [24] 

 
ɺ 2017 ʛ. ʚ 60 ʢʤ ʶʞʥʝʝ ʃʫʢʩʦʨʘ ʥʘ 20 ʢʤ ʩʝʚʝʨʥʝʝ ʜʨʝʚʥʝʡ ʤʫʞʩʢʦʡ ʩʪʦʣʠʮʳ ʧʨʝʬʝʢʪʫʨʳ 

(ɻʠʝʨʘʢʦʥʧʦʣʴ) ʚ ʜʝʨʝʚʥʝ ʕʣʴ-ʍʘʚʠ ʨʘʡʦʥʘ ʕʣʴ-ʂʘʙ ʥʘ ʩʢʘʣʝ ʥʘʰʣʠ ʜʨʝʚʥʶʶ ʥʘʜʧʠʩʴ, ʢʦʪʦʨʘʷ ʩʦʜʝʨ-
ʞʠʪ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘʪʘʪʘ (ʈʊʊ) ʠ ʝʝ ʪʠʪʫʣ. [25] ʌʦʪʦ ʥʘʜʧʠʩʠ 22.6.2017 ʛʦʜʘ ʙʝʟ ʧʦʥʠʤʘʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʣʠ ʚ ʞʫʨʥʘʣʝ ʅʴʶʩʫʠʢ. ʏʪʝʥʠʝ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʩʚʝʨʭʫ ʚʥʠʟ: ç11, 23, 3. ʆʤ-ʛʣʘʚʘ 
ʞʨʝʮʦʚ ʖʧʠʪʝʨʘ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ɻʫʩʴ, ʪ.ʝ. ʖʧʠʪʝʨ, ʥʘʯʘʣʴʥʠʢ). ʈʘʪʘʪʘ, ʊʘʪʘ; ʞʨʝʮʦʚ ʈʘ ɻʦʨ-
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ʢʦʤʘʥʜʠʨè. ʀʤʷ ʈʊʊ ʩʦʩʪʘʚʣʝʥʦ ʠʟ ʈ ï ʈʘ-ɻ ʣʣʠʧʩ. ʊʊ ï ʵʪʦ ʜʚʫʢʨʘʪʥʦ ʊʘʪʘ 3-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʚ ʧʦʣʠ-
ʛʨʘʤʤʝ, ʠʤʝʶʱʝʡ ʠʝʨʦʛʣʠʬʳ ʊʘ ʠʟʛʠʙʘʤʠ ʪʝʣʘ ʟʤʝʠ. (ʩʤ. ʬʦʪʦ 9, 5-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ) ʅʘʜʧʠʩʴ ʷʚʣʷʝʪʩʷ 
ʵʧʠʪʘʬʠʝʡ ʈʘʪʘʪʳ ʧʨʠ ʝʝ ʛʠʙʝʣʠ ʧʦʩʣʝ 43 ʤʝʩʷʮʝʚ ʥʘ ʪʨʦʥʝ. ʊʝʢʩʪ ʥʝʧʨʘʚʠʣʴʥʦ ʜʘʪʠʨʦʚʘʣʠ 5200 
ʫ.ʣ.ʥ. ʨʘʥʝʝ ʧʦʩʪʨʦʡʢʠ ʧʠʨʘʤʠʜʳ ʍʝʦʧʩʘ (4550 ʫ.ʣ.ʥ.). ʅʘʜʧʠʩʴ ʩʜʝʣʘʣʠ ʚʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ. 
ɸʠʩʪ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʜʧʠʩʷʭ ʟʘʤʝʥʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝʤ ʈʘ-ʉʦʢʦʣʘ. ʃʝʚʝʝ ʟʘ ʟʤʝʝʡ ʚ ʠʤʝʥʠ ʈʘʪʘʪʘ 
ʦʧʷʪʴ ʚʳʨʝʟʘʥʦ ʠʤʷ ʊʘʪʘ ʟʤʝʝʡ, ʪʝʣʦ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪ ʜʚʫʢʨʘʪʥʦ ʟʥʘʢʠ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ɽʱʝ 
ʣʝʚʝʝ ʥʘ ʩʢʘʣʝ ʚʳʨʫʙʣʝʥʳ ʪʨʠ ʠʟʦʙʨʘʞʝʥʠʷ ʘʠʩʪʘ ï ʜʨʝʚʥʠʡ ʵʚʬʝʤʠʟʤ, ʩʢʨʳʚʘʶʱʠʡ ʪʘʙʫʠʨʦʚʘʥʥʦʝ 
ʠʤʷ ʙʦʛʘ ʈʘ. ʊʨʝʭʢʨʘʪʥʳʡ ʧʦʚʪʦʨ ï ʵʪʦ 3, ʢʦʜ ʙʦʛʘ ɻʦʨʘ, ʦʙʦʟʥʘʯʝʥʠʝ ʩʤʳʩʣʘ çʢʦʤʘʥʜʠʨè. ʇʦʢʘʟʘʥ ʪʠ-
ʪʫʣ çʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ ʙʦʛʘ ʈʘè. ʊʘʢ ʢʦʜʦʤ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʞʥʦʩʪʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘʪʘʪʳ. ɺ ʠʟʦʙ-
ʨʘʞʝʥʠʠ ʧʝʨʚʦʛʦ ɻʫʩʷ (ʖʧʠʪʝʨ) ʩʧʨʘʚʘ ʧʦʜ ʥʠʤ ʝʩʪʴ ʮʠʬʨʘ 2 (ʆʤ). ʅʦ ʧʦʜ ʚʪʦʨʳʤ ʛʫʩʝʤ ʣʝʚʝʝ ʪʘʢʦʡ 
ʮʠʬʨʳ ʥʝʪ. ʉʚʝʨʭʫ ʥʘʜ ʥʘʜʧʠʩʴʶ ʚʳʨʫʙʣʝʥʳ ʚ ʨʷʜ ʮʠʬʨʳ 11, 23, 3 (ʤʝʩʷʮʘ) ï ʚʨʝʤʷ ʩʣʫʞʝʥʠʷ ʙʦʛʘʤ. 
ʆʤ-ʛʣʘʚʦʡ ʞʨʝʮʦʚ ʖʧʠʪʝʨʘ ʦʥʘ ʩʣʫʞʠʣʘ 11 ʤʝʩʷʮʝʚ. ʊʘʪʦʡ ï ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝʡ ʦʥʘ ʙʳʣʘ 23 ʤʝʩʷʮʘ. 
ʂʦʤʘʥʜʠʨʦʤ ʞʨʝʮʦʚ ʙʦʛʘ ʈʘ (ʛʣʘʚʘ ʂʨʫʛʘ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ) ʦʥʘ ʙʳʣʘ 3 ʤʝʩʷʮʘ. ɼʨʝʚʥʷʷ ʥʘʜʧʠʩʴ ʥʘ 
ʩʢʘʣʝ ʧʦʢʘʟʘʣʘ ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ ʈʘʪʘʪʫ ʠʟ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ).  

ʇʨʠ ʨʘʩʢʦʧʢʘʭ ʚ 1944 ʛ. ʪʨʝʭ ʦʛʨʦʤʥʳʭ ʥʝʢʨʦʧʦʣʝʡ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʚ ʍʵʣʫʘʥʝ ɿ.ɸ. ʖʩʩʝʬ ʥʘʰʝʣ 
ʚ ʧʦʜʟʝʤʥʦʤ ʩʢʣʝʧʝ 810 ʅ 3 ʠʪʦʛʦʚʫʶ ʩʪʝʣʫ ʩʣʫʞʝʥʠʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʧʦ ʠʤʝʥʠ ʈʘʪʘʪʘ ʩ ʝʝ ʪʠʪʫʣʦʤ 
ʍʦʚ-ʈʘ ʞʨʠʮʳ ˉ 2 ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. ʅʘ ʩʪʝʣʝ ʧʝʨʝʯʠʩʣʷʣʠʩʴ 100 ʤʝʩʷʮʝʚ (8 ʣʝʪ) ʩʣʫʞʝʥʠʷ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʨʘʟʥʳʤ ʙʦʛʘʤ. ʈʘʪʘʪʘ, ʈʊʊ; ʈʘ-ɻʦʨ (ʢʨʫʛ ï 3 ʪʦʯʢʠ), ʊʘʪʘ 4-ʡ ʬʘʟʳ ʫʛʣʦʤ ʛʠʛʘʥʪʩʢʦʛʦ ʅʃʆ ʥʘ 
ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ, ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʍʦʚ-ʙʫʛʦʨʦʢ, ʈʘ-ʉʦʢʦʣ. ɸʤʝʨʠʢʘʥʮʳ ʠ ʘʥʛʣʠʯʘʥʝ - ʚʣʘʜʝʣʴʮʳ 
ʥʘʫʢʠ ʝʛʠʧʪʦʣʦʛʠʷ ʟʘ 1947-2026 ʛʛ. ʩ ʤʦʤʝʥʪʘ ʧʫʙʣʠʢʘʮʠʠ ʬʦʪʦ ʚ ʢʥʠʛʝ ʥʝ ʟʘʭʦʪʝʣʠ ʧʨʦʯʠʪʘʪʴ ʵʪʦ ʠʤʷ. 
(ʩʤ. ʬʦʪʦ 9, ʚʥʠʟʫ; ʬʦʪʦ 15)    

ʅʘ ʚʝʨʭʥʝʤ ʢʘʤʥʝ ʃʦʤʘʥʦʡ ʧʠʨʘʤʠʜʳ ʨʦʩʩʠʡʩʢʦʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 4ɺ ʜʠʥʘʩʪʠʠ (746-790) ʧʦ 
ʠʤʝʥʠ ʉʪʘʨʘ (ʚʘʨʠʘʥʪ - ʉʪʦʨʘʪʘ) ʥʘ ʛʨʘʥʠ ʩ ʨʠʩʫʥʢʦʤ ɻʦʨʘ-ʉʦʢʦʣʘ ʧʦ-ʨʫʩʩʢʠ ʥʘʧʠʩʘʥʦ: çʈʘ - ʭʘʪʘ, ʈʘ-
ʪʘʪʘ, ʜʘʚʘʭʘ ʊʘʪʘè. ʈʍʊ ʈʊʊ ɼɺʍ ʊʊ. ʀʤʷ ʈʘʪʘʪʘ ʈʊʊ. ʈ ï ʵʪʦ ʈʘ-ʉʦʢʦʣ, ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ, ʊʦʧʦʨ. 
ʀʝʨʦʛʣʠʬ ʊʘʪʘ ʚʥʠʟʫ ʚʳʨʝʟʘʥ ʚ ʢʘʤʥʝ ʩʣʠʪʥʦ ʩ ʥʦʛʦʡ ʩʦʢʦʣʘ, ʢʘʢ ʩʢʠʧʝʪʨ ʛʣʘʚʳ ʜʝʥʦʤʠʥʘʮʠʠ ʞʨʝʮʦʚ 
ʙʦʛʠʥʠ ʊʘʪʳ ʩ ʦʛʦʣʦʚʢʦʤ ʜʫʛʠ ʤʝʩʷʮʘ 4-ʡ ʬʘʟʳ. (ʩʤ. ʬʦʪʦ 9, 4-̫  ʩʪʨʦʢʘ ʩʚʝʨʭʫ, ʩʧʨʘʚʘ). çʈʘ ï ʭʘʪʘè 
ʦʟʥʘʯʘʝʪ çʜʦʤ ʈʘè. ʉʣʦʚʦ çʜʘʚʘʭʘè ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʨʝʯʴʝʤ, ʘʥʘʣʦʛʠʯ-
ʥʳʤ ʩʣʦʚʫ çʜʘʶʱʘʷè. ʀʟʣʦʞʝʥʥʳʝ ʬʘʢʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʦʢʢʫʧʘʮʠʠ ʜʦʣʠʥʳ ʅʠʣʘ 
ʪʫʜʘ ʩ ɺʦʩʪʦʢʘ ʚʤʝʩʪʝ ʩ ʚʦʡʩʢʘʤʠ ʧʨʠʙʳʣʠ ʚʝʨʭʦʚʥʳʝ ʞʨʠʮʳ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʠʤʷ ʈʘʪʘʪʘ ï ʧʦʢʘʟʘʪʝʣʴ 
ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). 

ɺ ʥʦʷʙʨʝ 2022 ʛ. ʚ ʨʘʡʦʥʝ ɸʩʫʘʥʘ ʥʘ ʩʢʘʣʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʢʘʨʪʠʥʘ ʢʦʨʘʙʣʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 
ʠʤʧʝʨʠʠ ʉʝʪʘ  ʠ ʜʚʝ ʢʘʨʪʠʥʳ ʢʦʨʘʙʣʝʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠʤʧʝʨʠʠ ʉʝʪʴ. ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʢʦʜʘʤ 
ʧʘʥʪʝʦʥʘ ʙʦʛʦʚ. ʅʘʣʠʯʠʝ ʢʦʩʦʛʦ ʢʨʝʩʪʘ ï ʵʪʦ ʧʨʠʟʥʘʢ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʛʜʝ ʙʦʛʠʥʝʡ ʧʘʪʨʦʥʝʩʩʦʡ 
ʙʳʣʘ ɸʤʠʥʴ (ʢʦʩʦʡ ʢʨʝʩʪ). ʆ ʧʝʨʝʚʦʟʢʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʠʤʧʝʨʠʠ ʉʝʪʴ ʥʘ ʙʦʝʚʦʤ ʢʦʨʘʙʣʝ ʛʦʚʦʨʠʪ 
ʢʘʨʪʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʪʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʥʘʧʠʩʘʥ ʠʝʨʦʛʣʠʬʘʤʠ ʬʦʨʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʧʘʣʫʙʝ. [26] 
(ʩʤ. ʬʦʪʦ 11, ʩʚʝʨʭʫ ʩʣʝʚʘ) ʏʪʝʥʠʝ ʩʚʝʨʭʫ ʚʥʠʟ ʩʧʨʘʚʘ ʥʘʣʝʚʦ: çʊʘʪʘ (ʊʊ; ʊʘʪʘ 4-ʡ ʬʘʟʳ ʥʦʩ, ʊʦʪ 2-ʡ 
ʬʘʟʳ ʢʦʨʧʫʩ ʢʦʨʘʙʣʷ); ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʍʦʚʘ, ʖʧʠʪʝʨ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʞ ʚʝʨʪʠʢʘʣʴ ʍʦʚ; ʀʦʚ-ʢʨʫʛ). 
ʅʘ ʧʘʣʫʙʝ: ʊʘʪʘ 3-ʡ ʬʘʟʳ (ʜʫʛʘ 3-ʡ ʬʘʟʳ ʫʛʣʦʤ); ʍʦʚ-ʀ ʛʣʘʚʢʦʤ ʚʦʡʩʢ (ʦʙʦʨʦʪʥʦʝ ʊ); ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ 
ɸʤʠʥʴ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʢʦʩʦʡ ʢʨʝʩʪ ɸʤʠʥʴ); ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʠʤʧʝʨʠʠ ʉʪʝʘ (ʢʦʜ ç2è, ʢʦʜ ʚʝʨʪʠ-
ʢʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ)è. ʅʘʜ ʛʦʣʦʚʦʡ ʞʨʠʮʳ  ʢʦʥʩʪʨʫʢʮʠʷ ʫʢʘʟʳʚʘʝʪ ʠʤʷ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʅʠ-
ʞʝ ʪʠʪʫʣ: ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʇʪʘʭʘ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʢʚʘʜʨʘʪ). ɻʦʨʠʟʦʥʪʘʣʴ ʨʫʣʝʚʦʛʦ ʚʝʩʣʘ ï ʵʪʦ 
ʪʠʪʫʣ çʀ ʚʝʨʭʦʚʥʘʷè. 

ɼʨʫʛʦʡ ʙʦʝʚʦʡ ʢʦʨʘʙʣʴ ʥʘ ʩʢʘʣʝ ʚ ɺʘʜʠ ʘʣʴ-ʉʫʙʝʡʨʘ ʠʤʝʝʪ ʢʦʜ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʫʢʘʟʘʥʥʳʡ ʩ 
ʥʦʩʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʨʤʳ: çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ʀ-ʍʦʚ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ, ʢʦʜ ʘʥʘʣʦʛʘ ʊ) ʥʘ ʥʦʩʫ 
ʢʦʨʘʙʣʷ; ʍʦʚ-ʀ ʛʣʘʚʢʦʤ ʚʦʡʩʢ (ʘʥʘʣʦʛ ʦʙʦʨʦʪʥʦʛʦ ʊ ʥʦʞʢʦʡ ʥʘʧʨʘʚʦ); ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʈʘ (ʜʚʫʢʨʘʪʥʦ, 
2, ʆʤ ʢʦʜ ʈʘ-ɸʠʩʪ); ʊʦʪʘ ʍʦʚ-ʀ ʛʣʘʚʢʦʤ ʚʦʡʩʢ (ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ï ʘʥʘʣʦʛ ʦʙʦʨʦʪʥʦʛʦ ʊ); ɼʠʚʘ (ʢʦʜ 
ç8è ʚʝʩʝʣ), ɻʦʨ-ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ ʈʘ (ʪʨʝʭʢʨʘʪʥʦ, 3, ɻʦʨ ʢʦʜ ʈʘ-ɻ ʣʣʠʧʩ), ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ (ʢʦʜ ç2è), 
ɻʦʨ-ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ ʉʝʪʘ (ʪʨʝʭʢʨʘʪʥʦ, 3, ɻʦʨ ʢʦʜ ʉʝʪ-ʧʨʷʤʦʫʛʦʣʴʥʠʢ).  ʀ ʚʝʨʭʦʚʥʘʷ ï ʵʪʦ ʛʦʨʠʟʦʥʪʘʣʴ 
ʨʫʣʝʚʦʛʦ ʚʝʩʣʘ; ʉʦʚʘ (ʢʦʜ  ʚʝʩʝʣ ç20è)è. ʀʟʦʙʨʘʞʝʥʠʝ ʩʦʙʘʢʠ ʠ ʜʚʫʭ ʈʘ-ɸʠʩʪʦʚ ʦʟʥʘʯʘʝʪ ʪʠʪʫʣ ʆʤʨʘ 
(ʜʚʫʢʨʘʪʥʦ ʈʘ-ɸʠʩʪ) ʉʝʪʘ (ʩʦʙʘʢʘ ï ʵʪʦ ʚʘʨʠʘʥʪ ʰʘʢʘʣʘ ʉʝʪʘ). ʅʘ ʚʝʨʰʠʥʝ ʥʦʩʘ ʢʦʨʘʙʣʷ ʧʫʩʪʘʷ ʣʠʥʠʷ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʧʫʩʪʦʪʘ ʢʨʫʛʣʦʛʦ ʦʪʚʝʨʩʪʠʷ ʢʦʜʠʨʫʝʪ ʪʠʪʫʣ çʀ ʚʝʨʭʦʚʥʘʷ ʖʧʠʪʝʨʘè. ʅʠʞʝ ʪʠʪʫʣ çʍʦʚ-
ʀ ʛʣʘʚʢʦʤè (ʘʥʘʣʦʛ ʦʙʦʨʦʪʥʦʛʦ ʊ ʦʩʥʦʚʦʡ ʥʘʣʝʚʦ). (ʩʤ. ʬʦʪʦ 11, ʩʧʨʘʚʘ)     

                                                                                        

 

 
ʉʡʪ. 11. ʃʧʩʙʚʤʡ ʛʞʩʮʧʛʦʴʮ ʟʩʡʯ 

 
ʊʠʪʫʣ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʥʘʧʠʩʘʥ ʥʘ ʢʦʨʘʙʣʝ, ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʰʣʠ ʥʘ ʩʢʘʣʝ ʶʞʥʝʝ ɸʩʫʘ-

ʥʘ. [27] (ʩʤ. ʬʦʪʦ 11 ʚʥʠʟʫ, ʩʣʝʚʘ) ʅʘʜʧʠʩʴ ʩ ʥʦʩʘ ʢʦʨʘʙʣʷ ʢ ʢʦʨʤʝ: çʊʘʪʘ (ʜʚʫʢʨʘʪʥʦ ʊʘʪʘ 4-ʡ ʬʘʟʳ 
ʤʝʩʷʮʘ), ʊʘʪʘ (ʜʚʫʢʨʘʪʥʦ ʊʦʪ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ). ʍʦʚ-ʀ (ʚʝʨʪʠʢʘʣʴ - ʛʦʨʠʟʦʥʪʘʣʴ), ʍʦʚ ʢʦʤʘʥʜʠʨ ʞʨʝʮʦʚ 
ɸʤʠʥʴ (ʚʝʨʪʠʢʘʣʴ ï 4 ʚʝʩʣʘ)è. ʊʘʪʘ ʯʝʨʥʦʡ ʤʘʛʠʠ (ʢʦʜ ç18è ʯʠʩʣʦʤ ʚʝʩʝʣ. ʅʘ ʧʘʣʫʙʝ ʧʦʢʘʟʘʥʳ ʜʚʝ 
ʚʝʨʭʦʚʥʳʝ ʞʨʠʮʳ. ʅʘ ʠʭ ʛʦʣʦʚʘʭ ʠʟʦʙʨʘʞʝʥ ʪʨʝʫʛʦʣʴʥʠʢ ï ʪʠʪʫʣ çɻʦʨ-ʢʦʤʘʥʜʠʨè. ɾʨʠʮʘ ʩ ʪʠʪʫʣʦʤ 
ʄʘʪʴ, ʊʘʪʘ ʥʘʨʠʩʦʚʘʥʘ ʧʦʜ ʜʫʛʦʡ ʊʘʪʘ 4-ʡ ʬʘʟʳ  ʤʝʩʷʮʘ. ʇʦʜ ʥʝʡ ʥʘʧʠʩʘʥ ʪʠʪʫʣ; çʈʘ ʧʨʷʤʦʡ ʢʨʝʩʪ, 
ɸʤʠʥʴ ʢʦʩʦʡ ʢʨʝʩʪ, ɻʦʨ-ʢʦʤʘʥʜʠʨ (ʪʨʝʫʛʦʣʴʥʠʢ), ʀ ʚʝʨʭʦʚʥʘʷ (ʛʦʨʠʟʦʥʪʘʣʴ); ʍʦʚ-ʀ (ʘʥʘʣʦʛ ʦʙʦʨʦʪʥʦʛʦ ʊ 
ʥʦʞʥʦʡ ʥʘʧʨʘʚʦ); ʀ-ʍʦʚ (ʊ ʥʦʞʥʦʡ ʥʘʣʝʚʦ); ɻʦʨ ʢʦʤʘʥʜʠʨ (ʪʨʝʫʛʦʣʴʥʠʢ), ʅʘ ʢʦʨʤʝ ʩʪʦʠʪ ʚʝʨʭʦʚʥʘʷ 
ʞʨʠʮʘ ˉ 2 ʍʦʚ-ʈʘ ʩ ʧʦʩʦʭʦʤ ʍʦʚʘ ï ʩʠʤʚʦʣʦʤ ʚʣʘʩʪʠ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ. ɽʝ ʞʝʥʩʢʠʡ ʩʪʘʪʫʩ ʧʦʢʘʟʘʥ ʤʘ-
ʣʝʥʴʢʠʤ ʨʘʟʤʝʨʦʤ ʩʪʫʧʝʥʴ ʥʦʛ, ʢʦʪʦʨʳʡ ʤʝʥʴʰʝ ʥʦʛ ʧʘʨʳ ʚ ʮʝʥʪʨʝ ʢʦʨʘʙʣʷ. ɾʘʥʨʦʚʘʷ ʩʮʝʥʘ ʜʝʤʦʥ-
ʩʪʨʠʨʫʝʪ ʟʘʭʚʘʪ ʚ ʨʘʙʩʪʚʦ ʣʶʜʝʡ. ʇʦʜ ʩʭʚʘʯʝʥʥʳʤ ʯʝʣʦʚʝʢʦʤ ʥʘʧʠʩʘʥ ʠʝʨʦʛʣʠʬ ʆʤ (3 ʢʨʫʛʘ ʪʨʝʫʛʦʣʴ-
ʥʠʢʘ ʚʝʨʰʠʥʦʡ ʚʥʠʟ). ʊʘʢ ʦʙʦʟʥʘʯʝʥʘ ʜʘʥʴ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʩ ʪʠʪʫʣʦʤ ʆʤ.  ɺʩʝ ʪʨʠ ʢʦʨʘʙʣʷ ʧʦʢʘʟʘʥʳ 
ʙʝʟ ʧʘʨʫʩʘ, ʢʦʪʦʨʳʡ ʝʱʝ ʥʝ ʠʟʦʙʨʝʣʠ.   

ʅʘ ʨʫʢʦʷʪʢʝ ʢʘʤʝʥʥʦʛʦ ʥʦʞʘ ʠʟ ɻʝʙʝʣʴ ʵʣʴ-ɸʨʘʢ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ ʠʟʦʙʨʘʞʝ-
ʥʠʝʤ ʨʝʯʥʦʛʦ ʩʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʜʚʘ ʚʦʝʥʥʳʭ ʢʦʨʘʙʣʷ ʩʦ ʰʪʘʥʜʘʨʪʘʤʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. (ʩʤ. ʬʦʪʦ 
11, ʥʠʞʥʷʷ ʩʪʨʦʢʘ, ʩʧʨʘʚʘ) [28] ʅʘ ʢʦʨʤʝ ʫʩʪʘʥʦʚʣʝʥʘ ʰʪʘʥʛʘ ʩ ʠʝʨʦʛʣʠʬʦʤ ʈʘ-ʍʦʚ (ʢʨʫʛ ï ʚʝʨʪʠʢʘʣʴ, 
ʵʣʣʠʧʩ ï ʚʝʨʪʠʢʘʣʴ). ʕʪʦ ï ʧʦʢʘʟʘʪʝʣʴ ʞʨʠʮʳ ˉ 2 ʩ ʪʠʪʫʣʦʤ ʍʦʚ-ʈʘ, ʢʦʪʦʨʘʷ ʢʦʤʘʥʜʫʝʪ ʚʦʡʩʢʘʤʠ ʠ 
ʠʤʧʝʨʠʝʡ ʉʝʪʘ. ɽʝ ʨʘʥʛ ï 100-ʡ, ʦʜʥʘʢʦ ʝʝ ʩʪʘʪʫʩ ʫʩʪʫʧʘʝʪ ʞʨʠʮʝ ˉ 1 ʩ ʪʠʪʫʣʦʤ ʉʘʨʘ ï ʬʦʨʤʘʣʴʥʦʤʫ 
ʨʫʢʦʚʦʜʠʪʝʣʶ ʠʤʧʝʨʠʠ ʉʝʪʘ ʦʪ ʅʠʣʘ ʜʦ ʫʩʪʴʷ ʨʝʢʠ ʍʫʘʥʭʵ. ʋ ʞʨʠʮʳ ˉ 1 ʉʘʨʘ ʪʠʪʫʣ ʠʤʝʝʪ ʚʠʜ ʈʘ-ʀ 
(ʢʨʫʛ ï ʛʦʨʠʟʦʥʪʘʣʴ). ʅʘʜ ʢʘʶʪʦʡ ʢʦʨʘʙʣʷ ʫʩʪʘʥʦʚʣʝʥ ʟʥʘʢ ʂʨʫʛʘ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ ʈʘ (ʢʨʫʛ, ʖʧʠʪʝʨ) ʠ 
ʂʨʫʛʘ 13-ʪʠ ʩʫʜʝʡ (ʊʦʪ ʤʝʩʷʮ 2-ʡ ʬʘʟʳ).  ʅʘ ʥʦʩʫ ʢʦʨʘʙʣʷ ʫʩʪʘʥʦʚʣʝʥ ʩʠʤʚʦʣ ʙʦʛʘ ʈʘ ï ʵʣʣʠʧʩ. ʂʦʨʘʙ-
ʣʠ ʥʝ ʠʤʝʶʪ ʤʘʯʪʳ ʜʣʷ ʧʘʨʫʩʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʝʱʝ ʥʝ ʠʟʦʙʨʝʣʠ. ʉʨʘʞʘʶʱʠʝʩʷ ʚʦʠʥʳ ʥʝ ʠʤʝʶʪ ʦʜʝʞ-
ʜʳ. ʅʘ ʚʦʠʥʝ ʪʦʣʴʢʦ ʥʘʙʝʜʨʝʥʥʳʝ ʧʦʚʷʟʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʠʩʠʪ ʜʝʨʝʚʷʥʥʘʷ ʢʦʨʦʙʦʯʢʘ ʜʣʷ ʟʘʱʠʪʳ ʧʨʠ-
ʯʠʥʥʦʛʦ ʤʝʩʪʘ.  ʅʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʨʫʯʢʠ ʥʦʞʘ ʫʢʘʟʘʥʦ ʠʤʷ ʚʣʘʜʝʣʠʮʳ. (ʩʤ. ʬʦʪʦ 12) ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 
ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ) ʧʦʢʘʟʘʥʘ ʧʨʦʬʠʣʝʤ ʞʨʠʮʳ, ʦʙʨʘʱʝʥʥʳʤ ʥʘ ɿʘʧʘʜ. ʍʦʪʷ ʜʣʷ ʤʘʩʢʠʨʦʚʢʠ ʝʡ 
ʧʨʠʨʠʩʦʚʘʣʠ ʙʦʨʦʜʫ, ʦʜʥʘʢʦ ʦʩʪʘʚʠʣʠ ʜʚʝ ʞʝʥʩʢʠʝ ʛʨʫʜʠ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ. ʆʥʘ ʠʤʝʝʪ 6 ʚʘʨʠʘʥʪʦʚ 
ʠʤʝʥʠ ʊʘʪʘ, ʟʘʧʠʩʘʥʥʳʭ ʨʘʟʥʳʤʠ ʬʘʟʘʤʠ ʤʝʩʷʮʘ. ɺ ɸʬʨʠʢʝ ʪʝʧʣʘʷ ʰʘʧʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʕʪʦ ï ʪʠʪʫʣ 



WORLD OF SCIENCE 149 

 

XIX International scientific conference | www.naukaip.ru 

çʊʘʪʘ ʀ ʚʝʨʭʦʚʥʘʷè (ʊʘʪʘ 4-ʡ ʬʘʟʳ ʃʫʥʳ ï ʛʦʨʠʟʦʥʪʘʣʴ).  ʋʛʣʳ ʩʦʛʥʫʪʳʭ ʨʫʢ ʜʘʶʪ ʠʤʷ ʊʘʪʘ 2-ʡ ʬʘʟʳ 
ʤʝʩʷʮʘ. ʋʛʣʳ ʩʪʫʧʝʥʴ ʥʦʛ ʧʦʢʘʟʳʚʘʶʪ ʠʤʷ ʊʘʪʘ 1-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʃʘʧʳ ʜʚʫʭ ʣʴʚʠʮ ʧʦʢʘʟʳʚʘʶʪ ʠʤʷ 
ʊʘʪʘ 3-ʡ ʠ 1-ʡ ʬʘʟ ʤʝʩʷʮʘ. ʊʘʢʠʝ ʞʝ ʬʘʟʳ ʤʝʩʷʮʘ ʠʤʝʝʪ ʬʦʨʤʘ ʭʚʦʩʪʘ ʧʨʘʚʦʡ ʣʴʚʠʮʳ ï ʘʥʘʣʦʛ ʙʫʢʚʳ 
S, ʪ.ʝ. ʠʤʷ ʊʘʪʘ. ʍʚʦʩʪ ʣʝʚʦʡ ʣʴʚʠʮʳ ʢʦʜʠʨʫʝʪ ʠʤʷ ʊʘʪʘ 1-ʡ ʠ 3-ʡ ʬʘʟ ʤʝʩʷʮʘ. ʃʴʚʠʮʘ ʷʚʣʷʝʪʩʷ ʞʠʚʦʪ-
ʥʳʤ ʪʦʪʝʤʦʤ ʙʦʛʠʥʠ ɼʠʚʘ. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʣʴʚʠʮʘ ʩʢʨʳʪʦ ʧʦʢʘʟʳʚʘʝʪ ʪʠʪʫʣ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ 
ʙʦʛʠʥʠ ɼʠʚʘè. ʀʤʝʥʘ, ʪʠʪʫʣʳ ʦʙʦʟʥʘʯʠʣʠ ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ), ʩʪʦʣʠʮʘ 
ʢʦʪʦʨʦʡ ʙʳʣʘ ʚ ʭʨʘʤʝ ɸʙʠʜʦʩʘ, ʛʜʝ ʚ ʧʝʨʠʦʜ ʤʠʥʫʩ 1-ʡ  ʜʠʥʘʩʪʠʠ ʞʠʣʘ ʞʨʠʮʘ ˉ 2 ʪʠʪʫʣʘ ʍʦʚ-ʈʘ, ʦʙʦ-
ʟʥʘʯʝʥʥʦʛʦ ʥʘ ʤʘʯʪʝ ʝʝ ʢʦʨʘʙʣʝʡ.     

 

 
ʉʡʪ. 12. ʁʥʸ ʋʙʫʙ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ 

 
ɺʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʤʫʞʩʢʘʷ ʩʪʦʣʠʮʘ ʠʤʧʝʨʠʠ ʉʝʪʘ, ʛʜʝ ʩʣʫʞʠʣʠ ʙʦʛʫ ʈʘ, ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʭʨʘʤʝ ʇʪʘʭʘ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʅʠʣʘ (5 ʢʤ ʶʞʥʝʝ ʨʘʡʦʥʘ ʕʣʴ-ʄʘʪʘʨʠʷ, ʂʘʠʨ). ʇʨʠ ʨʘʩʢʦʧʢʘʭ ʶʞʥʝʝ ʥʘ 
20 ʢʤ ʚ ʄʘʘʜʠ ʥʘʰʣʠ ʢʘʨʪʠʥʢʫ ʟʘʭʚʘʪʯʠʢʘ ʩ ʜʫʙʠʥʦʡ ʚ ʨʫʢʝ, ʚ ʥʘʙʝʜʨʝʥʥʦʡ ʧʦʚʷʟʢʝ ʩ ʢʦʨʦʙʦʯʢʦʡ ʜʣʷ 
ʟʘʱʠʪʳ ʬʘʣʣʦʩʘ, ʟʘʭʚʘʪʠʚʰʝʛʦ ʚ ʧʣʝʥ ʪʨʝʭ ʨʘʙʦʚ, ʫ ʦʜʥʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʦʪʦʨʚʘʥʘ ʛʦʣʦʚʘ. ʇʨʠ ʤʠʥʫʩ 1-ʡ 
ʜʠʥʘʩʪʠʠ ʧʨʘʢʪʠʢʦʚʘʣʠ ʢʘʥʥʠʙʘʣʠʟʤ. (ʩʤ. ʬʦʪʦ 13)  
 

 
ʉʡʪ. 13. ʀʙʮʛʙʫ ʟʡʫʞʤʞʢ ʝʧʤʡʦʴ ʆʡʤʙ [29] 

 
ʈʘʙʳ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʵʨʝʛʠʨʦʚʘʥʥʦʤ ʬʘʣʣʦʩʝ ʟʘʭʚʘʪʯʠʢʘ ï ʟʥʘʢʝ ʍʦʚ-ʀ, ʢʦʜ ç6è ʛʣʘʚʢʦʤ ʚʦʡʩʢ. 

ɿʘʭʚʘʯʝʥʥʳʝ ʞʠʪʝʣʠ ʧʨʝʢʣʦʥʠʣʠ ʧʨʘʚʦʝ (ʖʧʠʪʝʨ, ɿʘʧʘʜ) ʢʦʣʝʥʦ ï ʩʠʤʚʦʣ ʫʛʥʝʪʝʥʠʷ ɿʘʧʘʜʘ. ʃʝʚʦʝ 
(ʈʘ) ʢʦʣʝʥʦ ʧʦʜʥʷʪʦ ʚʚʝʨʭ, ʧʦʩʢʦʣʴʢʫ ʜʦʤʠʥʠʨʫʝʪ ʈʘ, ɺʦʩʪʦʢ. ʇʦʩʪʫʣʘʪ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʝʛʠʧʪʦʣʦʛʦʚ ʦʙ 
çʦʪʩʫʪʩʪʚʠʠ ʛʦʩʫʜʘʨʩʪʚʘè, ʦ çʧʨʝʜʜʠʥʘʩʪʠʯʝʩʢʦʤè ʚʨʝʤʝʥʠ ʣʦʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʞʨʝʮʳ ʉʠʙʠʨʠ ʧʨʠ ʟʘ-
ʭʚʘʪʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʅʠʣ ʫʞʝ ʠʤʝʣʠ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ, ʚʝʨʭʦʚʥʫʶ ʞʨʠʮʫ, ʂʨʫʛʠ 7-13 
ʞʨʝʮʦʚ, ʧʨʘʚʷʱʫʶ ʩʦʪʥʶ ʞʨʝʮʦʚ, ʠʜʝʦʣʦʛʠʶ, ʨʝʣʠʛʠʶ, ʧʠʩʴʤʝʥʥʦʩʪʴ, ʘʨʠʬʤʝʪʠʢʫ, ʢʦʨʘʙʣʝʩʪʨʦʝʥʠʝ. 
ɺʧʣʦʪʴ ʜʦ ʟʘʭʚʘʪʘ ɽʛʠʧʪʘ ʚ 1075-1103 ʛʦʜʘʭ ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʤʠ ʘʛʨʝʩʩʦʨʘʤʠ (6-9-̫  ʜʠʥʘʩʪʠʷ) ʚʣʘʩʪʴ 
ʥʝ ʧʝʨʝʜʘʚʘʣʠ ʧʦ ʥʘʩʣʝʜʩʪʚʫ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʠʥʘʩʪʠʡ. ʈʝʘʣʴʥʦʡ ʚʣʘʩʪʴʶ ʚ ʤʠʨʦʚʦʡ ʠʤ-
ʧʝʨʠʠ ʦʙʣʘʜʘʣ ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ ï ʧʦʪʦʤʢʦʚ ʩʠʙʠʨʩʢʠʭ ʞʨʝʮʦʚ. ʆʥ ʩʦʟʜʘʣ ʩʝʪʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʩʦʪʥʶ 
ʠʟ ʢʨʫʛʦʚ ʞʨʝʮʦʚ ʨʘʟʥʳʭ ʙʦʛʦʚ, ʪʘʥʜʝʤ ʧʨʘʚʷʱʠʭ ʪʨʠʫʤʚʠʨʘʪʦʚ çʄʘʪ-ɹʉʝʩʪʨʘ-ʉʳʥ ʧʦʣʢʦʚʥʠʢè, çʉʘʨʘ-
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ʉʝʩʪʨʘ-ɼʦʯʴ ʧʦʣʢʦʚʥʠʢè, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʣʠ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʝʡ ʉʝʪʴ ʜʦ ɻʠʙʨʘʣʪʘʨʘ (ʢʦʜ ʣʝʞʘʱʠʡ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʠ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʡ ʉʝʪ ʜʦ ʫʩʪʴʷ ʍʫʘʥʭʵ (ʢʦʜ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɼʚʘ ʪʨʠʫʤʚʠʨʘʪʘ ʧʦʢʘʟʘʥʳ ʢʦʜʘʤʠ ʥʘ ʩʪʝʥʝ ʭʨʘʤʘ ʊʨʠʧʦʣʴʷ. ʆʙʘ ʪʨʠʫʤʚʠʨʘʪʘ ʠʤʝʣʠ ʜʚʫʭ 
ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ çʄʘʪʴè ʠ çʉʘʨʫè, ʢʦʪʦʨʳʭ ʂʨʫʛ 13-ʪʠ ʧʨʠʥʫʞʜʘʣ ʩʦʙʣʶʜʘʪʴ ʦʙʝʪ ʙʝʟʙʨʘʯʠʷ, ʥʝ ʠʤʝʪʴ 
ʤʫʞʘ ʠ ʜʝʪʝʡ. ɺʦ ʚʨʝʤʷ ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʩʢʘʣʝ ʜʨʝʚʥʠʭ ʢʦʨʘʙʣʝʡ ʙʳʣ ʫʙʠʪ ʩʪʨʝʣʘʤʠ 61 ʚʦʠʥ, ʢʦʪʦʨʳʭ 
ʧʦʭʦʨʦʥʠʣʠ ʧʦ ʩʠʙʠʨʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ, ʯʪʦʙʳ ʧʨʘʚʳʡ ʙʦʢ 
(ʖʧʠʪʝʨ) ʜʦʤʠʥʠʨʦʚʘʣ ʩʚʝʨʭʫ. ɻʦʣʦʚʳ ʫʙʠʪʳʭ ʥʘʧʨʘʚʠʣʠ ʥʘ ɺʦʩʪʦʢ (ʖʧʠʪʝʨ). [30] ʕʪʦ ï ʧʨʠʟʥʘʢ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʠ ʢ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʛʜʝ ʩʣʫʞʠʣʠ ʖʧʠʪʝʨʫ. ʋʙʠʪʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʉ14 ʚʥʘʯʘʣʝ ʜʘʪʠ-
ʨʦʚʘʣʠ 13340 ʫ.ʣ.ʥ., ʥʦ ʚ 2013 ʛ. ʧʝʨʝʥʝʩʣʠ ʜʘʪʫ ʥʘ 11600 ʫ.ʣ.ʥ.  ɺ ʨʝʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʪ.ʥ.  çʜʨʝʚʥʝʛʦ 
ʮʘʨʩʪʚʘè (ʧʝʨʠʦʜ 260-1075 ʛʛ. ʨʘʥʝʝ 6-ʡ ʜʠʥʘʩʪʠʠ) ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝ ʮʘʨʩʪʚʦ ɽʛʠʧʝʪ, ʘ ʤʠʨʦʚʘʷ ʠʤʧʝ-
ʨʠʷ ɽʛʠʧʝʪ ʙʝʟ ʜʠʥʘʩʪʠʡ (ʧʝʨʝʜʘʯʘ ʚʣʘʩʪʠ ʨʦʜʩʪʚʝʥʥʠʢʫ). ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ ʧʦʧʝʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʣ 
ʚʣʘʩʪʴ ʧʦʞʠʟʥʝʥʥʦ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʟʘʪʝʤ ï ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝ ʠʤʧʝʨʠʠ ʉʝʪʘ. ʂʦʨʦʣʝʡ ʠ 
ʮʘʨʝʡ ʥʝ ʙʳʣʦ, ʧʦʩʢʦʣʴʢʫ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʝʡ ʫʧʨʘʚʣʷʣ ʪʘʥʜʝʤ ʧʨʘʚʷʱʠʭ ʪʨʠʫʤʚʠʨʘʪʦʚ ʩ ʜʦʣʞʥʦʩʪʷʤʠ 
çʄʘʪʴ-ʆʪʝʮ-ʉʳʥè, çʉʘʨʘ-ʉʝʩʪʨʘ-ɼʦʯʴè, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʘ ʥʘ ʜʦʣʞʥʦʩʪʴ çʆʪʝʮè ʯʘ-
ʩʪʦ ʥʘʟʥʘʯʘʣʠ ʤʦʥʘʭʠʥʶ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʨʦʪ. ʈʝʘʣʴʥʦʡ ʚʣʘʩʪʴʶ ʙʳʣ ʥʝ 
ʮʘʨʴ, ʘ ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ, ʢʦʪʦʨʳʡ ʧʦʞʠʟʥʝʥʥʦ ʥʘʟʥʘʯʘʣ ʩʧʝʮʠʘʣʴʥʦ ʚʦʩʧʠʪʘʥʥʳʭ ʠ ʦʙʫʯʝʥʥʳʭ ʠʝʨʦ-
ʛʣʠʬʠʢʝ, ʤʘʛʠʠ ʜʚʫʭ ʜʝʚʦʯʝʢ-ʩʠʨʦʪ ʥʘ ʜʦʣʞʥʦʩʪʴ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʩ ʪʠʪʫʣʦʤ çʄʘʪʴè ʠ çʉʘʨʘè ʚʦ ʛʣʘʚʫ 
ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ ʠ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʭ ʧʨʠʥʫʞʜʘʣʠ ʩʦʙʣʶʜʘʪʴ ʦʙʝʪ ʙʝʟ-
ʙʨʘʯʠʷ. ʇʝʨʝʜʘʯʘ ʚʣʘʩʪʠ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʙʳʣʘ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʝʪʝʡ ʥʝ ʙʳʣʦ. ʅʝ ʢʦʨʦʣʝʚʩʪʚʦ 
ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʦʣʠʥʝ ʅʠʣʘ, ʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ, ʚʦ ʛʣʘʚʝ ʢʦʪʦʨʦʡ ʨʝʘʣʴʥʦ ʩʪʦʷʣ ʢʦʣ-
ʣʝʢʪʠʚʥʳʡ ʦʨʛʘʥ ʨʫʢʦʚʦʜʩʪʚʘ ï ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ. ʌʦʨʤʘʣʴʥʦ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʝʡ ʫʧʨʘʚʣʷʣʘ ʚʝʨʭʦʚʥʘʷ 
ʞʨʠʮʘ ʪʠʪʫʣʘ ʆʤʨʘ (100-ʡ ʛʨʘʜʫʩ), ʛʣʘʚʘ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ, ʢʦʪʦʨʘʷ ʢʦʤʘʥʜʦʚʘʣʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʝʡ 
ʪʠʪʫʣʘ ʍʦʚ-ʈʘ, ʭʦʪʷ ʦʥʠ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʳʡ, ʚʳʩʰʠʡ  100-ʡ ʫʨʦʚʝʥʴ ʠʝʨʘʨʭʠʠ. ɼʦ çʧʝʨʚʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ 
ʧʝʨʠʦʜʘè (1075-1103) ʪʦʣʴʢʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʄʘʪʴ ʠʤʝʣʘ ʧʨʘʚʦ ʧʠʩʘʪʴ ʦʜʥʦ ʠʟ ʩʚʦʠʭ ʰʝʩʪʠ ʠʤʝʥ ʚ 
ʢʘʨʪʫʰʝ ï ʪʠʪʫʣʝ çʈʘ ʀ ʚʝʨʭʦʚʥʘʷè (ʢʨʫʛ ï ʛʦʨʠʟʦʥʪʘʣʴ ʚʥʠʟʫ), ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʢʦʤʘʥʜʦʚʘʣʘ ʂʨʫʛʦʤ 7-ʤʠ 
ʩʪʨʘʪʝʛʦʚ ʈʘ (ʛʝʥʰʪʘʙ). ʄʦʥʘʭʠʥʠ ʥʘ ʜʦʣʞʥʦʩʪʠ ʆʤʨʘ ʠ ʍʦʚ-ʈʘ ʚʦʟʛʣʘʚʣʷʣʠ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʠʩʪʝʤʳ 
ʧʨʘʚʷʱʠʭ ʢʨʫʛʦʚ ʞʨʝʮʦʚ - 3-ʭ (ʪʨʠʫʤʚʠʨʘʪ), 13-ʪʠ, 7-ʤʠ, ʩʪʘ. ɺ 260 ʛ. ʂʨʫʛ 13-ʪʠ ʩʫʜʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʩʦʟʜʘʣ ʚ ʜʦʣʠʥʝ ʟʘʭʚʘʯʝʥʥʦʛʦ ʅʠʣʘ ʯʝʪʳʨʝ ʩʪʦʣʠʮʳ (2 ʧʘʨʳ ʧʦ ʜʚʝ ʩʪʦʣʠʮʳ). ʇʦʵʪʦʤʫ ʜʚʘʞʜʳ ʥʝʚʝ-
ʨʝʥ ʢʦʥʮʝʧʪ ʝʧʠʩʢʦʧʘ ɽʚʩʝʚʠʷ ʇʘʤʬʠʣʘ çʩʪʦʣʠʮʘ ʄʝʤʬʠʩè. ʘ) ʩʪʦʣʠʮ ʙʳʣʦ 4; ʙ) ʭʨʘʤ ʥʘʟʳʚʘʣʠ 
ʄʘʤʪʠʩ ʪʦʣʴʢʦ ʚ 1220-1235 ʛʛ. ʧʨʠ ʧʝʨʩʠʜʩʢʦʡ ʦʢʢʫʧʘʮʠʠ (ç27-̫  ʜʠʥʘʩʪʠʷè), ʢʦʛʜʘ ʛʨʝʢʠ ʧʨʦʯʠʪʘʣʠ ʚ 
ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʄʄʊ, ʄʄʌ ʧʝʨʩʠʜʩʢʦʝ ʩʣʦʚʦ ʊʄʄ (ʪʘʤʦʤ, ʢʦʥʝʮ) ʠ ʜʦʙʘʚʠʣʠ ʦʢʦʥʯʘʥʠʝ çʠʩè. ʆʰʠ-
ʙʦʯʝʥ ʢʦʥʮʝʧʪ ʄʘʥʝʬʦʥʘ ç6-̫  ʜʠʥʘʩʪʠʷè, ʚ ʢʦʪʦʨʫʶ ʦʥ ʥʝʧʨʘʚʠʣʴʥʦ ʚʩʪʘʚʠʣ ʠʤʝʥʘ ʜʚʫʭ ʧʝʨʚʳʭ ʧʦ 
ʧʦʨʷʜʢʫ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ (6.1, 6.2), ʧʨʝʚʨʘʪʠʚ ʙʝʣʦʢʦʞʠʭ ʠ ʩʠʥʝʛʣʘʟʳʭ ʨʫʩʩʢʠʭ ʧʨʘʚʠʪʝʣʴʥʠʮ ʚ ʯʝʨʥʦ-
ʛʣʘʟʳʭ, ʩʤʫʛʣʳʭ, ʯʝʨʥʦʚʦʣʦʩʳʭ ʘʛʨʝʩʩʦʨʦʚ 6-ʡ ʜʠʥʘʩʪʠʠ ʩ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ.  

ɺʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʠʤʝʝʪ ʥʘʙʦʨ ʧʨʠʟʥʘʢʦʚ. ɺ ʟʘʭʦʨʦʥʝʥʠʷʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʥʝʪ  ʧʨʝʜʤʝʪʦʚ 
ʠʟ ʤʝʜʠ ʠ ʤʥʦʛʦʮʚʝʪʥʦʡ ʢʝʨʘʤʠʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʤʝʪʦʜʦʤ ʦʙʞʠʛʘ ʠʟʜʝʣʠʡ, ʦʙʤʘʟʘʥʥʳʭ ʩʚʝʨʭʫ ʨʘʩ-
ʪʚʦʨʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʝʜʠ, ʧʦʩʢʦʣʴʢʫ ʝʱʝ ʥʝ  ʧʣʘʚʠʣʠ ʤʝʜʴ, ʙʨʦʥʟʫ.  ʇʣʘʚʠʣʴʥʫʶ ʧʝʯʴ ʩ ʧʦʜʜʫʚʦʤ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 1058 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ ʝʱʝ ʥʝ ʠʟʦʙʨʝʣʠ. ɺʦʪʠʚʥʳʝ ʥʦʞʠ ʚ ʟʘʭʦʨʦʥʝʥʠʠ 
ʩʜʝʣʘʥʳ ʪʦʣʴʢʦ ʠʟ ʢʘʤʥʷ. ɺ ʤʦʛʠʣʫ ʢʣʘʣʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʣʦʤʘʥʥʳʡ ʥʘʜʚʦʝ ʢʘʤʝʥʥʳʡ ʥʦʞ, ʨʘʟʣʦʤʘʥ-
ʥʳʡ ʢʘʤʝʥʴ ʩ ʵʧʠʪʘʬʠʝʡ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʙʠʚʘʣʠ ʢʝʨʘʤʠʯʝʩʢʠʡ ʩʦʩʫʜ.  ʀʤʷ çʊʘʪʘè ʚ ʟʘʭʦʨʦʥʝʥʠʠ ʚʝʨ-
ʭʦʚʥʦʡ ʞʨʠʮʳ ʫʢʘʟʘʥʦ ʜʚʫʤʷ ʜʫʛʘʤʠ ʙʠʚʥʝʡ ʩʣʦʥʘ ʩ ʚʳʨʝʟʘʥʥʳʤʠ ʥʘ ʥʠʭ ʠʝʨʦʛʣʠʬʘʤʠ ʝʝ ʪʠʪʫʣʘ. 
ɺʤʝʩʪʦ ʛʣʘʟ ʫʩʦʧʰʝʡ ʚʩʪʘʚʠʣʠ ʢʨʘʩʥʳʝ (ʖʧʠʪʝʨ) ʰʘʨʳ ʠʟ ʩʝʨʜʦʣʠʢʘ. ʊʝʣʦ ʨʘʩʯʣʝʥʠʣʠ ʥʘ ʯʘʩʪʠ. 
ʅʘʧʨʠʤʝʨ, ʚ 9 ʢʤ ʶʞʥʝʝ ɸʙʠʜʦʩʘ ʚ ʥʝʢʨʦʧʦʣʝ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʥʘ 200 ʤ ʟʘʧʘʜʥʝʝ ʕʣʴ-ɸʤʨʘ ʚ ʤʦʛʠʣʝ 
ʘ92 ʙʝʨʮʦʚʳʝ ʢʦʩʪʠ ʥʦʛ ʫʩʦʧʰʝʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʳ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʦʪʜʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 
ʮʠʬʨʦʡ ç2è (ʩʠʤʚʦʣ ʩʪʘʪʫʩʘ çʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚè). ɺ ʥʝʢʨʦʧʦʣʝ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʥʘ 500 ʤ ʟʘʧʘʜʥʝʝ ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʤʝʪʨʦ ʍʘʜʘʡʝʢ ʍʝʣʫʘʥ ʚ ʧʦʣʫʢʠʣʦʤʝʪʨʝ ʦʪ ʚʦʩʪʦʯʥʝʝ ʙʝʨʝʛʘ ʅʠʣʘ ʚ ʤʦʛʠʣʝ 264ʅ ʫ ʪʝʣʘ 
ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ, ʢʦʪʦʨʦʝ ʣʝʞʘʣʦ ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʨʦʜʳʰʘ ʥʘ ʧʨʘʚʦʤ (ʖʧʠʪʝʨ) ʙʦʢʫ, ʥʝ ʙʳʣʦ ʩʪʫʧʥʝʡ 
ʥʦʛ. ʇʝʨʝʜ ʝʝ ʣʠʮʦʤ ʣʝʞʘʣʘ ʙʦʣʴʰʘʷ ʯʝʨʝʧʘʭʘ (ʢʨʫʛ ʩ ʠʝʨʦʛʣʠʬʘʤʠ, ʈʘ).  ɺ ʤʦʛʠʣʫ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 
ʢʣʘʣʠ ʩʦʩʫʜ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʞʫʢʘʤʠ-ʩʢʘʨʘʙʝʷʤʠ, ʢʦʪʦʨʳʝ ʷʢʦʙʳ ʢʘʪʷʪ ʧʦ ʥʝʙʫ ʈʘ. ʊʘʢ ʜʝʣʘʣʠ ʚ 
ʥʝʢʨʦʧʦʣʷʭ ʚʙʣʠʟʠ ɸʙʘʜʠʝ ʠ ʍʫ (ʍʦʚ) ʥʘ 80 ʢʤ ʶʞʥʝʝ ɸʙʠʜʦʩʘ.  ʋ ʪʝʣ ʚ ʤʦʛʠʣʝ ʥʝʪ ʛʨʦʙʘ. ʊʝʣʦ ʥʝ 
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ʙʘʣʴʟʘʤʠʨʫʶʪ, ʥʘʢʨʳʚʘʶʪ ʦʚʝʯʴʝʡ ʰʢʫʨʦʡ (ʦʚʮʘ ï ʵʪʦ ʩʠʤʚʦʣ ʙʦʛʠʥʠ ɸʤʠʥʴ). ɺ ʤʦʛʠʣʫ ʚʝʨʭʦʚʥʦʡ 
ʞʨʠʮʳ ʢʣʘʣʠ  ʢʘʤʝʥʥʳʡ ʵʣʣʠʧʩ ʬʦʨʤʳ ʨʳʙʳ - ʢʦʜ ʙʦʛʘ ʈʘ. ɺʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʠʤʝʣʘ ʧʣʦʩʢʫʶ ʧʝʯʘʪʴ, 
ʢʦʪʦʨʫʶ ʦʥʘ ʩʪʘʚʠʣʘ ʥʘ ʤʦʢʨʫʶ ʛʣʠʥʫ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʚʦʝʛʦ ʧʨʠʢʘʟʘ.  ʅʘ ʨʠʩʫʥʢʘʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʫ 
ʩʫʜʥʘ ʥʝʪ ʧʘʨʫʩʘ, ʧʦʩʢʦʣʴʢʫ ʝʱʝ ʥʝ ʪʢʫʪ ʧʣʦʪʥʫʶ ʤʘʪʝʨʠʶ ʠ ʝʱʝ ʥʝ ʠʟʦʙʨʝʣʠ ʧʘʨʫʩ. ʃʶʜʠ ʠʟʦʙʨʘʞʝʥʳ 
ʥʘʛʠʤʠ, ʙʝʟ ʦʜʝʞʜʳ. ʋ ʞʨʝʮʦʚ ʣʠʰʴ ʥʘʙʝʜʨʝʥʥʘʷ ʧʦʚʷʟʢʘ ʩ ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʥʝʡ ʜʝʨʝʚʷʥʥʦʡ ʢʦʨʦʙʦʯʢʦʡ 
ʜʣʷ ʧʨʠʢʨʳʪʠʷ ʧʨʠʯʠʥʥʦʛʦ ʤʝʩʪʘ.  

ɾʨʝʮʳ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʟʘʧʠʩʳʚʘʣʠ ʵʧʠʪʘʬʠʠ, ʥʦ ʪʘʢʞʝ ʠ ʭʨʦʥʦʣʦʛʠʶ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʚʨʝʤʝʥʠ ʩʣʫʞʙʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʮʠʬʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʪʠʚʥʦʡ ʪʝʨ-
ʨʘʢʦʪʦʚʦʡ ʢʫʢʣʳ.  ɺ 1900 ʛ. ʕʨʥʝʩʪʦ ʉʢʠʘʧʘʨʝʣʣʠ ʢʫʧʠʣ ʚ ʂʘʠʨʝ ʵʪʫ ʪʝʨʨʘʢʦʪʦʚʫʶ ʬʠʛʫʨʢʫ ʙʝʣʦʢʦʞʝʡ 
ʞʝʥʱʠʥʳ ʩ ʩʠʥʠʤʠ ʛʣʘʟʘʤʠ, ʩ ʢʣʶʚʦʤ ʚʤʝʩʪʦ ʛʦʣʦʚʳ. [31] ɺʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʠʤʝʣʘ ʪʠʪʫʣ çʉʦʚʘè (ʢʦʜ 
ç20è), ʧʦʵʪʦʤʫ ʚʤʝʩʪʦ ʛʦʣʦʚʳ ʩʜʝʣʘʣʠ ʢʣʶʚ. ʅʘ ʛʨʫʜʠ ʢʫʢʣʳ ʥʘʜ ʮʠʬʨʦʡ ʧʷʪʴ ʜʝʩʷʪʢʦʚ  ï ʫʢʘʟʘʥʠʠ 
ʩʣʫʞʙʳ ʞʨʠʮʳ ʙʦʛʫ ʈʘ ʪʘʪʫʠʨʦʚʢʦʡ ʩʜʝʣʘʣʠ ʝʝ ʠʤʷ ʊʘʪʘ (ʊʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ ʜʚʫʢʨʘʪʥʦ). ʅʘ ʩʧʠʥʝ ʝʝ 
ʠʤʷ ʊʘʪʘ ʥʘʧʠʩʘʣʠ ʜʚʫʤʷ ʜʫʛʘʤʠ ʨʦʛʦʚ ʢʦʟʣʘ ʬʦʨʤʳ ʊʘʪʘ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ. ʇʦʜ ʨʠʩʫʥʢʦʤ ʢʦʟʣʦʚ ʮʠʬ-
ʨʘ ç2è (ʆʤ-ʥʘʯʘʣʴʥʠʢ ʞʨʝʮʦʚ) ʧʨʷʤʳʤʠ ʨʦʛʘʤʠ ʘʥʪʠʣʦʧʳ. ɺ ʨʘʡʦʥʝ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʧʷʪʦʡ ʪʦʯʢʠ ʥʘʧʠ-
ʩʘʥ ʪʠʪʫʣ: çʍʦʚ-ʢʦʤʘʥʜʠʨ (ʚʝʨʪʠʢʘʣʴ), ʆʤʨʘ (ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʈʘ-ʢʨʝʩʪ) ʠʤʧʝʨʠʠ ʉʝʪʴ (ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ)è. ʅʘ ʩʝʨʜʮʝ ʫ ʢʫʢʣʳ ʊʘʪʳ ʠʤʝʝʪʩʷ ʪʘʪʫʠʨʦʚʢʘ ʧʨʘʚʦʛʦ ʛʣʘʟʘ (ʠʤʧʝʨʠʷ ʉʝʪʴ), ʘ 
ʥʘ ʩʝʣʝʟʝʥʢʝ ï ʪʘʪʫʠʨʦʚʢʘ ʣʝʚʦʛʦ ʛʣʘʟʘ (ʠʤʧʝʨʠʷ ʉʝʪʘ). ɿʥʘʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʫʢʣʘ ʠʟʦʙʨʘʞʘʝʪ ʚʝʨ-
ʭʦʚʥʫʶ ʞʨʠʮʫ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʧʦ ʠʤʝʥʠ ʊʘʪʘ. ʅʘʜ ʣʦʙʢʦʤ ʠ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʙʝʜʨʘ ʫ ʥʝʝ ʥʘʧʠʩʘʥʳ 
ʙʦʣʝʝ 32 ʟʥʘʢʦʚ çʜʝʩʷʪʢʘè ʠ ʪʘʪʫʠʨʦʚʢʘ ʈʘ-ɻ ʣʣʠʧʩ ʞʝʥʩʢʦʛʦ ʨʦʜʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʦ) ʩ ʖʧʠʪʝʨʦʤ (ʧʫʩʪʦʡ 
ʢʨʫʛ) ï ʦʙʦʟʥʘʯʝʥʠʝ ʝʝ ʜʦʣʞʥʦʩʪʠ ʖʧʠʪʝʨ-ʥʘʯʘʣʴʥʠʢ ʞʨʝʮʦʚ ʈʘ ʚ ʂʨʫʛʝ 7-ʤʠ ʩʪʨʘʪʝʛʦʚ. (ʩʤ. ʬʦʪʦ 14)  

 

 
ʉʡʪ. 14. ʃʬʣʤʙ ʪ ʮʩʧʦʧʤʧʜʡʞʢ ʟʡʠʦʡ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ ʋʙʫʴ 

 
ʉʣʫʞʙʘ ʵʪʦʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ 370 ʤʝʩʷʮʝʚ ï 25 ʣʝʪ, 10 ʤʝʩʷʮʝʚ, 14 ʜʥʝʡ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʧʦ-

ʛʠʙʣʘ ʚ 36 ʣʝʪ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚ ʥʝʢʨʦʧʦʣʝ ʋʤʤ ʘʣʴ-ʂʘʘʙ ʠʪʦʛ ʩʣʫʞʙʳ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʩʪʘʣʠ ʚʳʨʝʟʘʪʴ 
ʮʠʬʨʘʤʠ ʥʘ ʢʦʩʪʷʥʦʡ ʪʘʙʣʠʯʢʝ. ɿʘʪʝʤ ʚ ʥʝʢʨʦʧʦʣʝ ʍʝʣʫʘʥʘ ʩʪʘʣʠ ʜʝʣʘʪʴ ʢʘʤʝʥʥʫʶ ʩʪʝʣʫ ʩ ʮʠʬʨʘʤʠ 
ʤʝʩʷʮʝʚ ʩʣʫʞʝʥʠʷ ʙʦʛʘʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʚ 1944 ʛʦʜʫ ʚ ʍʝʣʫʘʥʝ ʧʦʜʟʝʤʥʦʛʦ ʩʢʣʝʧʘ ˉ 810 ʅ 
3 ʥʘʰʣʠ ʩʪʝʣʫ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʈʘʪʳ ʍʦʚʨʳ (ʈʊʍʈ; ʈʘ-ʀ (ʢʨʫʛ-ʛʦʨʠʟʦʥʪʘʣʴ), ʊʘʪʘ 4-ʡ ʬʘʟʳ ʃʫʥʳ ʠ 
ʊʦʪ 2-ʡ ʬʘʟʳ ʤʝʩʷʮʘ; ʍʦʚ-ʙʫʛʦʨʦʢ, ʈʘ-ʉʦʢʦʣ). ʅʘʜ ʛʦʣʦʚʦʡ ʠʤʷ ʠ ʪʠʪʫʣ ʧʨʠʥʘʜʣʝʞʘʪ ʞʨʠʮʝ ˉ 2, ʛʣʘʚʝ 
ʠʤʧʝʨʠʠ ʉʝʪʘ. (ʩʤ. ʬʦʪʦ 15) ʅʘ ʩʪʝʣʝ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʩʚʝʨʭʫ ʚʥʠʟ ʫʢʘʟʘʥʳ 100 ʤʝʩʷʮʝʚ (8 ʣʝʪ, 1 ʤʝʩʷʮ 
ʠ 0 ʜʥʝʡ) ʝʝ ʩʣʫʞʙʳ ʙʦʛʘʤ:  ʍʦʚʫ (ʚʝʨʪʠʢʘʣʴ) ï 10, ʙʦʛʠʥʝ ɸʤʠʥʴ (ʢʦʜ ç4è) ï 10, ʙʦʛʠʥʝ ʆʤ (ʢʦʜ ç2è) ï 
10, /ʚʪʦʨʘʷ ʩʪʨʦʢʘ/ ʙʦʛʠʥʝ ʊʘʪʝ 4-ʡ ʬʘʟʳ ʤʝʩʷʮʘ (ʤʝʩʷʮ ʨʦʛʘʤʠ ʚʥʠʟ) - 10, ʙʦʛʫ ʈʘ-ɻʦʨʫ (ʢʨʫʛ ï 3 ʪʦʯʢʠ) 
- 10. ʆʥʘ ʙʳʣʘ ɻʦʨ-ʢʦʤʘʥʜʠʨʦʤ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ɸʤʠʥʴ (ʢʦʜ ç3è - ʢʦʩʦʡ ʢʨʝʩʪ) 10 ʤʝʩʷʮʝʚ, ʩʣʫʞʠʣʘ ʙʦʛʫ 
ʈʘ-ʍʦʚʫ (ʵʣʣʠʧʩ ï ʙʫʛʦʨʦʢ; ʧʨʘʚʳʡ ʛʣʘʟ) ï 10, ʩʣʫʞʠʣʘ ʍʦʚ-ʢʦʤʘʥʜʠʨʦʤ ʞʨʝʮʦʚ ʊʘʪʳ ʠ ʈʘ (ʚʝʨʪʠʢʘʣʴ ï 
ʤʝʩʷʮ ʨʦʛʘʤʠ ʚʥʠʟ, ʢʨʫʛ) ï 30. ɺʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʈʘʪʘʪʘ ʍʦʚʨʘ  ʞʠʣʘ ʚ ʭʨʘʤʝ ʇʪʘʭʘ ʠ ʧʦʛʠʙʣʘ ʚ ʚʦʟ-
ʨʘʩʪʝ 19 ʣʝʪ, ʚʦʟʛʣʘʚʣʷʷ ʚʦʡʩʢʘ. ɽʝ ʩʪʝʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʯʘʣʫ 4ɹ (ʷʢʦʙʳ 3-ʡ) ʨʦʩʩʠʡʩʢʦʡ ʜʠʥʘʩʪʠʠ ʜʦ 
ʠʟʤʝʥʝʥʠʷ ʧʦʭʦʨʦʥʥʦʡ ʪʨʘʜʠʮʠʠ, ʧʝʨʝʥʦʩʘ ʟʘʭʦʨʦʥʝʥʠʡ ʠʟ ʧʦʜʟʝʤʥʳʭ ʩʢʣʝʧʦʚ ʍʵʣʫʘʥʘ ʚ ʯʘʩʦʚʥʠ 
(çʤʘʩʪʘʙʘè) ʥʘ ʧʣʘʪʦ ɻʠʟʘ. 
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ʉʡʪ. 15. ʁʫʧʜ ʟʡʠʦʡ ʟʩʡʯʴ ʉʙʫʙʫʴ ʎʧʛʩʴ [32] 

 
ʀʤʷ ʈʘʪʘʪʘ ʍʦʚʨʘ ʦʟʥʘʯʘʝʪ çʨʘʪʥʠʮʘ ʙʦʛʘ ʈʘ ˉ 2è. ʇʨʠʟʥʘʥʠʝ ʩʣʦʚʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ çʨʘʪʘè (ʨʘ-

ʪʘʪʘ) ʥʝʜʦʧʫʩʪʠʤʦ ʜʣʷ ʝʛʠʧʪʦʣʦʛʦʚ ʘʥʛʣʦʩʘʢʩʦʚ, ʢʦʪʦʨʳʝ ʟʘ 1947-2026 ʛʛ. ʵʪʫ ʩʪʝʣʫ ʥʝ ʧʨʦʯʠʪʘʣʠ.  
ʉʘʨʘ (ʉʈ) ʩ ʪʠʪʫʣʦʤ ʆʤʨʘ (100-ʡ ʛʨʘʜʫʩ) ʛʨʘʚʠʨʦʚʘʥʘ ʥʘ ʢʘʤʝʥʥʦʡ ʧʝʯʘʪʠ ʚʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ 

ʜʠʥʘʩʪʠʠ, ʢʦʪʦʨʫʶ ʥʘʰʣʠ ʚ ʥʝʢʨʦʧʦʣʝ ʍʵʣʫʘʥʘ ʚ 1945 ʛʦʜʫ ʧʨʠ ʨʘʩʢʦʧʢʘʭ ʤʦʛʠʣʳ 160 H 3. ʇʝʯʘʪʴ ʧʨʠ-
ʥʘʜʣʝʞʠʪ ʞʨʠʮʝ ʧʦ ʠʤʝʥʠ ʉʘʨʘ ï ʛʣʘʚʝ ʤʫʞʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʘ (ɺʦʩʪʦʢ, ʈʦʩʩʠʷ).  ɽʝ ʪʠʪʫʣ ʆʤʨʘ  - ʵʪʦ 
ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʈʘ - ʪʨʠ ʣʫʯʘ ʚʚʝʨʭ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ.  (ʩʤ. ʩʭʝʤʫ 16) [33] ʉʣʦʚʦ ʉʘʨʘ ʟʘʧʠʩʘʥʦ ʘʣ-
ʬʘʚʠʪʦʤ ʠʟ ʜʚʫʭ ʠʝʨʦʛʣʠʬʦʚ ʉʈ (ʉʝʪ, ʈʘ-ʢʨʝʩʪ). ʊʠʪʫʣ ʆʤʨʘ ʩʦʩʪʘʚʣʝʥ ʠʟ ʜʚʫʭ ʠʝʨʦʛʣʠʬʦʚ ʈʘ-
ʪʨʠʣʠʩʪʥʠʢ. ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʈʘ ʦʟʥʘʯʘʝʪ ʆʤʨʘ. ʇʦʜ ʩʣʦʚʦʤ çʉʘʨʘè ʪʠʪʫʣ: çʖʧʠʪʝʨ-ʥʘʯʘʣʴʥʠʢ 
(ʢʨʫʛ), ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʍʦʚ-ʀ (ʜʚʫʢʨʘʪʥʦ. 2, ʆʤ ʢʦʜ ʛʣʘʚʢʦʤʘ ʦʙʦʨʦʪʥʦʝ ʊ), ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʍʦʚʘ 
(ʜʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ʍʦʚ-ʙʫʛʦʨʦʢ, ʍʦʚ-ʚʝʨʪʠʢʘʣʴ)è. ɸʥʛʣʦʩʘʢʩʳ ʥʝ ʯʠʪʘʣʠ ʩʣʦʚʦ çʉʘʨʘè, ʪʠʪʫʣ ʆʤʨʘ. 
ʕʪʘ ʚʨʘʱʘʶʱʘʷʩʷ ʧʝʯʘʪʴ ʙʳʣʘ ʜʣʷ ʥʠʭ ʧʨʦʩʪʦ ʭʘʦʪʠʯʥʳʤ ʨʠʩʫʥʢʦʤ. 
                                      

 
ʉʡʪ. 16. ʈʞʰʙʫʵ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ ʊʙʩʴ 

 
ɺ ʧʨʦʚʠʥʮʠʠ  ɼʘʢʘʭʣʠʷ  ʚ ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ʜʝʣʴʪʳ ʅʠʣʘ ʧʨʠ ʨʘʩʢʦʧʢʘʭ 14.2.2020 ʛ. ʥʝʢʨʦʧʦʣʷ 

ʠʟ 83 ʟʘʭʦʨʦʥʝʥʠʡ ʚ ʋʤʤ ʘʣʴ-ʍʘʣʴʜʞʘʥ ʙʳʣʦ ʥʘʡʜʝʥʦ ʫʢʨʘʰʝʥʠʝ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ï ʢʦʜ ʝʝ ʪʠʪʫʣʘ 
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ʆʤʨʘ. ʕʣʣʠʧʩ ï ʵʪʦ ʈʘ, ʟʦʣʦʪʦ ï ʵʪʦ ʆʤ. ɺʤʝʩʪʝ ʟʦʣʦʪʦ ʠ ʵʣʣʠʧʩ ʢʦʜʠʨʫʶʪ ʪʠʪʫʣ ʆʤʨʘ ï ʚʳʩʰʠʡ 100-ʡ 
ʫʨʦʚʝʥʴ ʞʨʠʮʳ. ʂʨʘʩʥʳʡ ʮʚʝʪ ï ʵʪʦ ʖʧʠʪʝʨ, ʢʦʜ çʥʘʯʘʣʴʥʠʢè. (ʩʤ. ʬʦʪʦ 17) ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ 67 ʪʝʣ 
ʧʝʨʠʦʜʘ 6000-5500 ʫ.ʣ.ʥ. (ʥʘʯʘʣʦ 0-ʡ ʜʠʥʘʩʪʠʠ). ʣʝʞʘʣʠ ʚ ʧʦʟʝ ʟʘʨʦʜʳʰʘ ʥʘ ʣʝʚʦʤ (ʈʘ) ʙʦʢʫ ʚ ʦʚʘʣʴ-
ʥʳʭ (ʈʘ) ʤʦʛʠʣʘʭ, ʚʳʨʫʙʣʝʥʥʳʭ ʚ ʧʝʩʯʘʥʠʢʝ. ʕʪʦ ï ʧʦʚʪʦʨ ʩʠʙʠʨʩʢʦʡ ʧʦʭʦʨʦʥʥʦʡ ʪʨʘʜʠʮʠʠ, ʧʦʢʘʟʘʪʝʣʴ 
ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ ʉʝʪʴ, ʛʜʝ ʩʣʫʞʠʣʠ ʖʧʠʪʝʨʫ. [34] ʊʦʣʴʢʦ ʪʨʠ ʟʘʭʦʨʦʥʝʥʠʷ ʠʤʝʣʠ ʛʣʠʥʷʥʳʝ ʛʨʦʙʳ.  ɺ 
ʤʦʛʠʣʝ ʦʜʥʦʡ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʥʘʰʣʠ ʢʫʚʰʠʥ, ʥʘ ʙʦʢʫ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪʩʷ ʢʦʜ ʝʝ ʜʦʣʞʥʦʩʪʠ: çʊʘʪʘ, 
ʆʤ-ʛʣʘʚʘ ʞʨʝʮʦʚ ʙʦʛʠʥʠ ɸʤʠʥʴ, ʍʦʚ-ʢʦʤʘʥʜʠʨè. [35] ɼʚʫʢʨʘʪʥʦ, 2, ʆʤ ʢʦʜ ç4è ʙʦʛʠʥʠ ɸʤʠʥʴ ï ʵʪʦ ʆʤ-
ʛʣʘʚʘ ʞʨʝʮʦʚ ɸʤʠʥʴ. ʊʘʪʘ ʠʤʝʝʪ ʬʦʨʤʫ çʫʛʦʣè - ʧʦʚʪʦʨ ʦʯʝʨʪʘʥʠʷ ʅʃʆ ʨʘʟʤʝʨʦʤ 2500 ʤʝʪʨʦʚ ʩ 7 ʦʛ-
ʥʷʤʠ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʧʦʜʦʙʥʳʡ ʚʠʜʝʥʥʦʤʫ 13.3.1997 ʛ. ʪʳʩʷʯʘʤʠ ʞʠʪʝʣʝʡ ʛ. ʌʝ-
ʥʠʢʩ (ɸʨʠʟʦʥʘ). (ʩʤ. ʬʦʪʦ 18)           

                                                                                                                                                                                                                    

 
ʉʡʪ. 17. ʅʧʜʡʤʴ ʛ ʌʥʥ ʙʤʵ-ʎʙʤʵʝʟʙʦ, ʝʩʙʜʧʯʞʦʦʧʪʫʵ çʇʥʩʙè [36] 

 

 
ʉʡʪ. 18. ʃʬʛʱʡʦ ʪ ʫʡʫʬʤʧʥ ʛʞʩʮʧʛʦʧʢ ʟʩʡʯʴ 

 
ʇʦ ʪʠʪʫʣʫ ʚʠʜʥʦ, ʯʪʦ ʚʝʨʭʦʚʥʘʷ ʞʨʠʮʘ ʙʳʣʘ ʥʘ ʜʦʣʞʥʦʩʪʠ çʄʘʪʴè ʚ ʞʝʥʩʢʦʡ ʠʤʧʝʨʠʠ, ʧʘʪʨʦʥʝʩ-

ʩʦʡ ʢʦʪʦʨʦʡ ʙʳʣʘ ʙʦʛʠʥʷ ɸʤʠʥʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥʘ ʚʦʟʛʣʘʚʣʷʣʘ ʤʠʨʦʚʫʶ ʠʤʧʝʨʠʶ. ɽʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦ-
ʩʘʢʩʦʚ ʥʝ ʯʠʪʘʣʠ ʠʤʷ ʈʘʪʘ ʍʦʚʨʘ ʠʟ ʩʢʣʝʧʘ 810 ʅ 3. ʆʥʠ ʪʘʢʞʝ ʥʝ ʯʠʪʘʣʠ ʠʤʷ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʊʘʪʘ, 
ʝʝ ʪʠʪʫʣ ʆʤʨʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʜʫʤʘʥʥʦʤ ʷʢʦʙʳ çʜʨʝʚʥʝʝʛʠʧʝʪʩʢʦʤ ʷʟʳʢʝè ʘʥʛʣʦʩʘʢʩʦʥ-
ʩʢʠʭ ʝʛʠʧʪʦʣʦʛʦʚ ʠ ʠʭ ʚʘʩʩʘʣʦʚ ʥʝʪ ʪʘʢʠʭ ʩʣʦʚ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʫʩʩʢʠʭ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ, ʥʝʪ ʂʨʫʛʘ 13-ʪʠ 
ʩʫʜʝʡ, ʥʝʪ ʤʠʨʦʚʦʡ ʠʤʧʝʨʠʠ ʩ ʮʝʥʪʨʦʤ ʚ ɽʛʠʧʪʝ. 

ʌʘʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʥʛʣʦʩʘʢʩʦʥʩʢʘʷ ʝʛʠʧʪʦʣʦʛʠʷ ʧʝʨʠʦʜʘ çʜʨʝʚʥʝʛʦ ʮʘʨʩʪʚʘè (old kingdom) 
ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʦʡ ʠ ʣʦʞʴʶ ʦ ʜʨʝʚʥʝʝʛʠʧʝʪʩʢʦʤ ʧʝʨʠʦʜʝ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ. ʇʨʷʯʫʪ, ʯʪʦ 
ʠʝʨʦʛʣʠʬʳ ʠ ʘʣʬʘʚʠʪ 50000  ʫ.ʣ.ʥ. ʧʨʠʜʫʤʘʣʠ ʨʫʩʩʢʠʝ ʞʨʝʮʳ ʚ ʉʠʙʠʨʠ, ʯʪʦ ʘʣʬʘʚʠʪʦʤ ʧʦ ʧʝʨʚʦʤʫ 
ʟʚʫʢʫ ʧʨʦʠʟʥʦʰʝʥʠʷ ʠʝʨʦʛʣʠʬʘ ʚ ʜʨʝʚʥʝʤ ɽʛʠʧʪʝ 260 ʛ. (11600 ʫ.ʣ.ʥ.) ʟʘʧʠʩʘʥʳ ʨʫʩʩʢʠʝ ʩʣʦʚʘ. ʃʦʞʥʳʝ 
ʩʣʦʚʘ ʝʛʠʧʪʦʣʦʛʦʚ ʦʙ ʘʨʭʘʠʯʥʦʤ ɽʛʠʧʪʝ - ʵʪʦ çʢʘʚʢʘʟʦʠʜè (Caucasian), çʢʘʚʢʘʟʩʢʠʝ ʦʭʦʪʥʠʢʠ-
ʩʦʙʠʨʘʪʝʣʠè. ɸʥʛʣʦʩʘʢʩʳ ʚ ʦʧʠʩʘʥʠʠ ɽʛʠʧʪʘ ʧʝʨʠʦʜʘ çʜʨʝʚʥʝʛʦ ʮʘʨʩʪʚʘè ʠʩʧʦʣʴʟʫʶʪ ʣʦʞʥʳʝ ʢʦʥʮʝʧ-
ʪʳ çʜʠʥʘʩʪʠʷè, çʢʦʨʦʣʝʚʘè, çʢʦʨʦʣʴè, çʩʳʥè, çʜʦʯʴè, çʧʨʠʥʮè, çʧʨʠʜʚʦʨʥʳʝè, çʚʝʣʴʤʦʞʘè, çʢʘʟʥʘ-
ʯʝʡè. ɿʘʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ ʷʚʣʷʝʪʩʷ ʩʦʢʨʳʪʠʝ ʬʘʢʪʘ, ʯʪʦ ʵʣʠʪʘ ɽʛʠʧʪʘ ʧʝʨʠʦʜʘ ʤʠʥʫʩ 1-ʡ 
ʜʠʥʘʩʪʠʠ ʙʳʣʠ ʨʫʩʩʢʠʤʠ ʞʨʝʮʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʣʠʣʠʩʴ ʥʘ ʜʦʤʘ (çʭʘʪʳè). ʉʣʦʚʦ çʭʘʪʘè ʦʙʦʟʥʘʯʘʣʠ ʘʥʘ-
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ʣʦʛʦʤ ʙʫʢʚʳ çʇè, ʥʠʞʥʠʝ ʣʠʥʠʠ ʢʦʪʦʨʦʡ ʟʘʛʥʫʪʳ ʚʥʫʪʨʴ. ʃʦʞʥʘʷ ʠʩʪʦʨʠʷ ɽʛʠʧʪʘ ʩʢʨʳʣʘ, ʯʪʦ ʚʝʨʭʦʚʥʳʝ 
ʞʨʠʮʳ ʩʦʙʣʶʜʘʣʠ ʦʙʝʪ ʙʝʟʙʨʘʯʠʷ, ʧʦʵʪʦʤʫ ʫ ʥʠʭ ʥʝ ʙʳʣʦ ʜʝʪʝʡ, ʤʫʞʘ, ʜʠʥʘʩʪʠʡ. ʆʩʥʦʚʦʡ ʩʦʜʝʨʞʘʥʠʷ 
ʠʜʝʦʣʦʛʠʠ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʷʚʣʷʣʩʷ: 1) ʂʦʥʮʝʧʪ ʚʝʯʥʦʡ ʞʠʟʥʠ ʚ ʈʘʶ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʧʦʩʣʝ ʝʝ 
ʩʤʝʨʪʠ. 2) ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʦʞʴ - ʤʘʩʢʠʨʦʚʢʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʦʙʨʘʟʦʤ ʤʫʞʯʠʥʳ. 3) ʂʫʣʴʪ ʭʠʱʥʠʯʝ-
ʩʢʦʛʦ ʧʘʨʘʟʠʪʠʟʤʘ ʚ ʬʦʨʤʝ ʚʦʡʥʳ, ʈʘ-ʉʦʢʦʣʘ, ʊʘʪʳ-ʢʦʙʨʳ, ɼʠʚʳ-ʣʴʚʠʮʳ. 4) ʊʘʡʥʦʝ ʩʣʫʞʝʥʠʝ ʖʧʠʪʝ-
ʨʫ ʚ ʬʦʨʤʝ ʝʛʦ ʚʪʦʨʠʯʥʦʡ ʥʦʤʠʥʘʮʠʠ  - ʙʳʢ ɸʧʠʩ, ʧʫʩʪʦʡ ʢʨʫʛ, ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ, ʟʤʝʷ, ʢʫʩʘʶʱʘʷ ʩʝʙʷ 
ʟʘ ʭʚʦʩʪ, ʢʦʜ ç7è. 5) ʂʫʣʴʪ ʪʘʙʫʠʨʦʚʘʥʥʦʛʦ ʠʤʝʥʠ ʙʦʛʘ ʈʘ (ʵʣʣʠʧʩ ʅʃʆ, ʈʘ-ʉʦʢʦʣ, ɻʦʨ-ʉʦʢʦʣ, ʢʨʫʛ ʩ 
ʵʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʠ).  ɺʦ ʚʨʝʤʷ ʤʠʥʫʩ 1-ʡ ʜʠʥʘʩʪʠʠ ʯʘʩʦʚʥʠ (çʤʘʩʪʘʙʘè) ʚʦʢʨʫʛ ʧʠʨʘʤʠʜʳ, ʧʦʜʟʝʤʥʳʝ 
ʩʢʣʝʧʳ ʩʪʨʦʠʣʠ ʪʦʣʴʢʦ ʜʣʷ ʚʝʨʭʦʚʥʳʭ ʞʨʠʮ ʥʘ ʜʦʣʞʥʦʩʪʠ ʆʤʨʘ ʠ ʍʦʚ-ʈʘ. ʇʨʠʟʥʘʢʦʤ ʞʨʠʮʳ ʆʤʨʘ ʷʚ-
ʣʷʝʪʩʷ ʠʝʨʦʛʣʠʬ ʈʘ-ɼʠʚʘ (ʈʘ ï ʚʦʩʴʤʠʢʨʘʪʥʦ, ʚ ʪ.ʯ. 4 ʢʨʝʩʪ ʠ 4 ʵʣʣʠʧʩ), ʥʘʣʠʯʠʝ çʢʘʨʪʫʰʘè. ʇʨʠʟʥʘ-
ʢʦʤ ʞʨʠʮʳ ʍʦʚ-ʈʘ ʷʚʣʷʝʪʩʷ: 1) ʩʢʠʧʝʪʨ ʍʦʚ ʩ ʦʛʦʣʦʚʢʦʤ çʬʘʣʣʦʩè ʚ ʨʫʢʝ, ʨʠʪʫʘʣʴʥʳʡ ʙʘʜʠʢ-ʥʦʞ ʚ ʨʫ-
ʢʝ; 2) ʠʝʨʦʛʣʠʬ ʍʦʚ-ʀ (ʦʙʦʨʦʪʥʦʝ ʊ) ï ʜʦʣʞʥʦʩʪʴ ʛʣʘʚʢʦʤʘ ʚʦʡʩʢ; ʚ) ʠʝʨʦʛʣʠʬ ʍʦʚ-ʈʘ (ʈʘ ï ʰʝʩʪʠʢʨʘʪ-
ʥʦ, ʚ ʪ.ʯ. 3 ʢʨʝʩʪʘ ʠ 3 ʵʣʣʠʧʩʘ). ʌʘʨʘʦʥʦʚ ʚ ʜʨʝʚʥʝʤ ʮʘʨʩʪʚʝ ʧʝʨʠʦʜʘ 260-1075 ʛʦʜʦʚ ʥʝ ʙʳʣʦ. ʕʪʘ 
ʜʦʣʞʥʦʩʪʴ ʥʘʟʳʚʘʣʘʩʴ çʩʳʥè ʠʣʠ çʜʦʯʴè, ʩʪʦʷʣʘ ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʚ ʪʨʠʫʤʚʠʨʘʪʝ ʧʦ ʚʘʞʥʦʩʪʠ, ʢʦ-
ʣʠʯʝʩʪʚʫ ʧʦʜʯʠʥʝʥʥʳʭ ʞʨʝʮʦʚ. ɽʝ ʩʪʘʪʫʩ ʦʙʦʟʥʘʯʘʣʠ ʥʠʞʝ ʢʦʣʝʥʘ ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʬʠʛʫʨʢʦʡ ʤʘʣʳ-
ʰʘ, ʜʝʨʞʘʱʝʛʦʩʷ ʨʫʢʦʡ ʟʘ ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʢʠʧʝʪʨʘ ʠʣʠ ʟʘ ʥʦʛʫ ʧʨʘʚʠʪʝʣʴʥʠʮʳ. ʅʘ çʧʘʣʝʪʢʝ ʅʘʨʤʝʨʘè 
ʚʝʨʭʦʚʥʦʡ ʞʨʠʮʳ ʧʦ ʠʤʝʥʠ çʈʘʙʘ ʉʝʩʝʷ, ʊʘʪʘè ʜʦʣʞʥʦʩʪʴ çʩʳʥè ʧʦʢʘʟʘʥʘ ʤʘʣʴʯʠʢʦʤ, ʢʦʪʦʨʳʡ ʥʝʩʝʪ 
ʩʘʥʜʘʣʠʠ ʠ ʯʘʡʥʠʢ ʩ ʚʦʜʦʡ ʟʘ çʆʪʮʦʤè. ʉʦʜʝʨʞʘʥʠʝ ʬʘʣʴʰʠʚʢʠ ʘʨʘʙʩʢʠʭ ʠʩʪʦʨʠʢʦʚ 21-ʛʦ ʚʝʢʘ ʚʤʝʩʪʦ 
ʠʩʪʦʨʠʠ ʜʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʧʦʚʪʦʨʷʣʦ ʜʚʘ ʩʪʦʣʝʪʠʷ (1800-2026) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ ʬʨʘʥʢʦ-
ʘʥʛʣʦʩʘʢʩʦʚ ʠ ʠʭ ʚʘʩʩʘʣʦʚ ï ʫʟʢʦʡ ʢʘʩʪʳ ʝʛʠʧʪʦʣʦʛʦʚ, ʞʠʚʫʱʠʭ ʥʘ ʛʨʘʥʪʳ ʦʣʠʛʘʨʭʦʚ ɿʘʧʘʜʘ. ʂʥʠʛʠ ʠ 
ʩʪʘʪʴʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʦ ʜʨʝʚʥʝʤ ɽʛʠʧʪʝ, ʩʦʜʝʨʞʘʥʠʝ ʥʘʜʧʠʩʝʡ ʝʛʠʧʝʪʩʢʦʛʦ ʤʫʟʝʷ ʂʘʠʨʘ, ɹʦʣʴʰʦ-
ʛʦ ʝʛʠʧʝʪʩʢʦʛʦ ʤʫʟʝʷ (GEM) ʷʚʣʷʣʠʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʦʡ ʠ ʣʦʞʴʶ. ʇʝʡʦʨʘʪʠʚʘʤʠ ʩʢʨʳʚʘʣʠ ʝʛʠ-
ʧʝʪʩʢʠʡ ʧʝʨʠʦʜ ʜʨʝʚʥʝʡ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ, ʤʠʨʦʚʫʶ ʠʤʧʝʨʠʶ ɽʛʠʧʝʪ, ʚʣʘʩʪʴ ʨʫʩʩʢʠʭ ʞʨʝʮʦʚ, ʩʜʝʣʘʚʰʠʭ 
ɽʛʠʧʝʪ ʤʠʨʦʚʳʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʜʫʤʘʥʥʳʝ ʚ ʉʠʙʠʨʠ ʠʝʨʦʛʣʠʬʳ, ʠʤʝʥʘ ʙʦʛʦʚ, ʢʦʪʦʨʳʝ ʨʫʩ-
ʩʢʠʝ ʧʝʨʝʥʝʩʣʠ ʥʘ ʙʝʨʝʛʘ ʅʠʣʘ. ɽʛʠʧʪʦʣʦʛʠ ʘʥʛʣʦʩʘʢʩʦʚ  ʩʢʨʳʚʘʶʪ ʧʝʨʠʦʜ 260-551 ʛʦʜʦʚ ʤʠʥʫʩ 1-ʡ 
ʜʠʥʘʩʪʠʠ ʧʝʡʦʨʘʪʠʚʘʤʠ çʧʨʝʜʠʥʘʩʪʠʯʝcʢʠʡ ʧʝʨʠʦʜè, çʜʦʜʠʥʘʩʪʠʯʝʩʢʘʷ ʵʧʦʭʘè, çʜʦʠʩʪʦʨʠʯʝʩʢʠʡ ɽʛʠ-
ʧʝʪè, çʧʨʦʪʦ-ʢʦʨʦʣʝʚʩʪʚʦè. 
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ОСОБЕННОСТИ РЕАЛИЗАЦИИ СОВЕТИЗМОВ В 
РУССКОЯЗЫЧНОМ МЕДИАДИСКУРСЕ  
(НА ПРИМЕРЕ СУЩЕСТВИТЕЛЬНОГО 
«ПЕРЕДОВИК»)  

Юшко Александра Михайловна 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʝʛʘʣ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʜ. ʬʠʣʦʣ. ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʠ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠʷ 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʦʷʚʣʝʥʠʷ ʩʦʚʝʪʠʟʤʘ çʧʝʨʝʜʦʚʠʢè, ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʣʝʢʩʠʯʝ-
ʩʢʦʡ ʝʜʠʥʠʮʳ ʠ ʝʛʦ ʦʪʨʘʞʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʜʠʘʜʠʩʢʫʨʩʝ. ɼʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʦʚʝʪʠʟʤʳ - ʥʝ ʤʸʨʪ-
ʚʳʡ ʧʣʘʩʪ ʣʝʢʩʠʢʠ, ʘ ʞʠʚʦʡ ʠ ʘʜʘʧʪʠʚʥʳʡ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. ɺ 
ʨʘʙʦʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʪʝʢʩʪʘʭ çʧʝʨʝʜʦʚʠʢè ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʠʨʦʥʠʠ, 
ʤʘʨʢʝʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʣʠʜʝʨʩʪʚʘ ʠʣʠ ʵʣʝʤʝʥʪ ʥʦʩʪʘʣʴʛʠʯʝʩʢʦʡ ʩʪʠʣʠʟʘʮʠʠ, ʫʪʨʘʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 
ʠʟʥʘʯʘʣʴʥʫʶ ʢʣʘʩʩʦʚʫʶ ʦʢʨʘʩʢʫ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʠʜʝʦʣʦ-
ʛʠʯʝʩʢʠ ʦʢʨʘʰʝʥʥʦʡ ʣʝʢʩʠʢʠ ʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʦʚʝʪʠʟʤ, ʤʝʜʠʘʜʠʩʢʫʨʩ, ʉʉʉʈ, çʇʝʨʝʜʦʚʠʢè, ʢʦʥʥʦʪʘʮʠʷ 
  
FEATURES OF THE IMPLEMENTATION OF SOVIETISMS IN RUSSIAN-LANGUAGE MEDIA DISCOURSE 

(USING THE NOUN "PEREDOVIK" AS AN EXAMPLE) 
 

Yushko Alexandra Mikhailovna 
 

Scientific adviser: Segal Natalia Aleksandrovna 
 

Abstract: The article is devoted to the study of the emergence of the Sovietism ñperedovikò as a separate lex-
ical unit and its reflection in modern media discourse. It is argued that Sovietisms are not a dead layer of vo-
cabulary, but rather a living and adaptive one that actively adapts to new realities. The article reveals that in 
modern contexts, ñperedovikò functions as a tool of irony, a marker of professional leadership, or an element of 
nostalgic stylization, while losing its original class-based connotations. The research results contribute to the 
study of the dynamics of ideologically charged vocabulary and have practical value for the theory of mass 
communication. 
Keywords: Sovietism, media discourse, the USSR, çPeredovikè? connotation 

 
ʈʫʩʩʢʠʡ ʷʟʳʢ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʩʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʧʨʦʮʝʩʩ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʩʣʦʚʘ ʢʦʪʦʨʦʡ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʥʘʰʫ ʨʝʯʴ, ʯʪʦ ʦʩʦ-
ʙʝʥʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʫʩʩʢʦʤ ʤʝʜʠʘʜʠʩʢʫʨʩʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʫʩʩʢʠʡ ʤʝʜʠʘʜʠʩʢʫʨʩ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʦʝ ʧʦʣʝ ʙʦʨʴʙʳ ʩʤʳʩʣʘ ʠ ʠʜʝʦʣʦʛʠʠ, ʛʜʝ ʩʦʚʝʪʠʟʤʳ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥ-



WORLD OF SCIENCE 157 

 

XIX International scientific conference | www.naukaip.ru 

ʪʘʤʠ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʪʦʨʦʥ, ʦʙʨʝʪʘʶʪ ʥʦʚʫʶ ʞʠʟʥʴ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʨʝʩʫʨʩ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʤʘʥʠʧʫʣʷ-
ʮʠʠ ʤʥʝʥʠʝʤ ʦʙʱʝʩʪʚʘ. 

çʇʝʨʝʜʦʚʠʢè - ʩʦʚʝʪʠʟʤ, ʚʥʦʚʴ ʧʨʠʦʙʨʝʪʘʶʱʠʡ ʘʢʪʠʚʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ. 
ʉʦʛʣʘʩʥʦ çʊʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ ʷʟʳʢʘ ʉʦʚʜʝʧʠʠè çʨʞʩʞʝʧʛʡʣ - ʦʜʦʙʨ. ʊʦʪ, ʢʪʦ ʦʧʝʨʝʞʘʝʪ ʜʨʫʛʠʭ ʚ ʨʘ-
ʙʦʪʝ, ʜʦʙʠʚʘʝʪʩʷ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʠʞʝʥʠʡ. ʂʦʣʭʦʟ ʙʳʣ ʧʝʨʝʜʦʚʠʢʦʤ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʚʩʝʭ ʧʣʘʥʦʚ. ʄɸʉ, 
ʪ. 3, 61.è[1]. ɺʦ ʚʨʝʤʷ ʉʉʉʈ ʩʦʚʝʪʠʟʤ ʠʤʝʣ ʩʫʛʫʙʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʢʨʘʩʢʫ, ʪ.ʢ. ʧʦʷʚʣʝʥʠʶ ʜʘʥʥʦʡ ʣʝʢ-
ʩʝʤʳ ʧʦʩʣʫʞʠʣ ʨʷʜ ʦʧʨʝʜʝʣʸʥʥʳʭ ʬʘʢʪʦʨʦʚ:  
1. ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʝ ʩʦʨʝʚʥʦʚʘʥʠʝ. ɻʦʩʫʜʘʨʩʪʚʦ ʧʦʦʱʨʷʣʦ ʩʦʨʝʚʥʦʚʘʥʠʝ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʮʝʣʳ-
ʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʟʘ ʧʝʨʝʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ. ʇʝʨʝʜʦʚʠʢʠ ʙʳʣʠ ʛʣʘʚʥʳʤʠ ʛʝʨʦʷʤʠ ʵʪʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ, 
ʚʝʜʴ ʜʣʷ ʉʉʉʈ ʙʳʣʦ ʚʘʞʥʦ ʜʦʛʥʘʪʴ ʠ ʧʝʨʝʛʥʘʪʴ ɸʤʝʨʠʢʫ. 
2. ʇʨʦʧʘʛʘʥʜʘ. ʌʠʛʫʨʘ ʧʝʨʝʜʦʚʠʢʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʧʨʦʧʘʛʘʥʜʝ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʝʠʤʫ-
ʱʝʩʪʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʉʦʚʝʪʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʦ ʷʟʳʢ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚ-
ʣʝʥʠʷ ʩʦʟʥʘʥʠʝʤ. ʉʣʦʚʦ çʧʝʨʝʜʦʚʠʢè ʨʘʙʦʪʘʣʦ ʚ ʩʚʷʟʢʝ ʩ ʜʨʫʛʠʤʠ ʧʦʟʠʪʠʚʥʳʤʠ ʪʝʨʤʠʥʘʤʠ: ʫʜʘʨʥʠʢ, 
ʩʪʘʭʘʥʦʚʝʮ, ʛʝʨʦʡ, ʵʥʪʫʟʠʘʩʪ. ʕʪʘ ʣʝʢʩʠʢʘ ʬʦʨʤʠʨʦʚʘʣʘ ʦʙʨʘʟ çʩʚʝʪʣʦʛʦ ʙʫʜʫʱʝʛʦè. ʆʪʨʠʮʘʪʝʣʴʥʘʷ 
ʢʦʥʥʦʪʘʮʠʷ ʠʩʢʣʶʯʘʣʘʩʴ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʫʜ ʚ ʉʉʉʈ ʦʙʲʷʚʣʷʣʩʷ çʜʝʣʦʤ ʯʝʩʪʠ, ʜʦʙʣʝʩʪʠ ʠ ʛʝʨʦʡʩʪʚʘè. 
3. ʇʦʦʱʨʝʥʠʝ. ʇʝʨʝʜʦʚʠʢʠ ʧʦʣʫʯʘʣʠ ʥʝ ʪʦʣʴʢʦ ʤʦʨʘʣʴʥʦʝ ʧʨʠʟʥʘʥʠʝ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʙʣʘʛʘ: ʜʝ-
ʥʝʞʥʳʝ ʧʨʝʤʠʠ, ʧʫʪʸʚʢʠ ʚ ʩʘʥʘʪʦʨʠʠ ʠ, ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʞʠʣʴʸ ʚʥʝ ʦʯʝʨʝʜʠ, ʧʦʵʪʦʤʫ ʩʣʦʚʦ ʘʩʩʦʮʠʠ-
ʨʦʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʩ ʠʜʝʦʣʦʛʠʝʡ, ʥʦ ʠ ʩ ʩʦʮʠʘʣʴʥʳʤ ʫʩʧʝʭʦʤ ʠ ʚʳʞʠʚʘʥʠʝʤ, ʯʪʦ ʜʝʣʘʣʦ ʝʛʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤ ʚ ʛʣʘʟʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʞʜʘʥ. 

ʇʨʠʤʝʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʝʪʠʟʤʘ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʩʪʘʣʠ ʦʪʨʳʚʢʠ ʠʟ ʛʘʟʝʪ ʧʨʝʜʳ-
ʜʫʱʝʡ ʵʧʦʭʠ: 

[çʀ. ɻʨʝʢʦʚʘ. ʃʝʪʦʤ ʚ ʛʦʨʦʜʝ (1962) èhttps://ruscorpora.ru/] 
[çɺ. ɺ. ɽʨʰʦʚ. ɼʥʝʚʥʠʢ (1986) // ʃʝʪʥʳʝ ʜʥʝʚʥʠʢʠ. 1984-2002 ʛʦʜʳ / ʇʨʦʟʘ.ruèhttps://ruscorpora.ru/] 
[çʅ. ʇ. ʂʘʤʘʥʠʥ. ɼʥʝʚʥʠʢ (1978)è https://ruscorpora.ru/] 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢʦʥʥʦʪʘʮʠʷ çʧʝʨʝʜʦʚʠʢʘè ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʠʜʝʦʣʦʛʠʠ ʠ ʩʤʝʥʫ ʮʝʥʥʦʩʪʥʦʡ ʧʘʨʘʜʠʛʤʳ. ʍʦʪʷ ʩʝʡʯʘʩ ʛʝʨʦʡ - ʥʝ ʪʦʪ, ʢʪʦ ʪʨʫʜʠʪʩʷ ʥʘ ʟʘʚʦʜʝ. ɸʨʭʘʠʯ-
ʥʳʡ ʦʙʨʘʟ ʫʩʪʘʨʝʣ, ʩʤʝʥʠʚʰʠʩʴ ʦʙʨʘʟʦʤ ʥʝʢʦʛʦ ʫʩʧʝʰʥʦʛʦ ʙʠʟʥʝʩʤʝʥʘ ʠʣʠ ʙʣʦʛʝʨʘ, ʥʘ ʢʦʪʦʨʦʛʦ ʨʦʚ-
ʥʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʣʦʜʸʞʴ - çʥʦʚʳʝè ʧʝʨʝʜʦʚʠʢʠ ʥʘʰʝʛʦ ʤʠʨʘ. ɹʘʟʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ - çʣʫʯʰʠʡ 
ʨʘʙʦʪʥʠʢ, ʦʧʝʨʝʞʘʶʱʠʡ ʜʨʫʛʠʭè - ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʘʩʨʝʜʘ ʨʘʩʰʠʨʷ-
ʝʪ ʝʛʦ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ: çʧʝʨʝʜʦʚʠʢʦʤè ʚʩʸ ʯʘʱʝ ʥʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʣʶʜʝʡ, ʥʦ ʠ ʪʝʭʥʠʢʫ, ʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʮʝʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʚʦʝʡ ʩʬʝʨʝ: 

[çʊʝʤʘ ʥʝʜʝʣʠ // çʕʢʩʧʝʨʪ ʉʝʚʝʨʦ-ɿʘʧʘʜè, 2015è https://ruscorpora.ru/results] 
[çʃʫʯʷʰʠʝ ʧʝʨʝʜʦʚʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʠʪʦʛʘʤ 2026 ʛʦʜʘè 

https://16.rosprofprom.ru/2025/12/29/ʣʫʯʰʠʝ-ʧʝʨʝʜʦʚʠʢʠ-ʧʨʦʠʟʚʦʜʩʪʚʘ-ʧʦ-ʠʪ/] 
[çɸʣʝʢʩʘʥʜʨ ʀʚʘʥʪʝʨ. ɿʘʨʷʜ ʧʦʟʠʪʠʚʘ // çʕʢʩʧʝʨʪè, 2015 
è https://ruscorpora.ru/results] 
ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ çʧʝʨʝʜʦʚʠʢè ʠʤʝʣ ʠʟʚʝʩʪʥʦʝ ʥʘʤ ʟʥʘʯʝʥʠʝ. ʉʦʛʣʘʩʥʦ çʊʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʋʰʘʢʦʚʘ ɼ.ʅ. ʪʝʨʤʠʥ ʠʤʝʝʪ ʠ ʩʣʝʜʫʶʱʝʝ ʪʦʣʢʦʚʘʥʠʝ: çʉʦʪʨʫʜ-
ʥʠʢ ʛʘʟʝʪʳ, ʧʠʱʫʱʠʡ ʧʝʨʝʜʦʚʳʝ ʩʪʘʪʴʠ (ʛʘʟʝʪ.ʘʨʛʦ.)è [2]. ʕʪʦ ʟʥʘʯʝʥʠʝ ʚʦʟʥʠʢʣʦ ʚ ʞʫʨʥʘʣʠʩʪʩʢʦʡ ʩʨʝ-
ʜʝ ʢʘʢ ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çʧʝʨʝʜʦʚʘʷ ʩʪʘʪʴʷè, ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʨʘʢʪʦʚʢʘ çʧʝʨʝʜʦ-
ʚʦʛʦ ʢʦʨʘʙʣʷ ʬʣʦʪʘè ʚ çʊʦʣʢʦʚʦʤ ʩʣʦʚʘʨʝ ʞʠʚʦʛʦ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ɺ.ʀ. ɼʘʣʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʣʝʢʩʝʤʘ çʧʝʨʝʜʦʚʠʢè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʨʢʠʡ 
ʧʨʠʤʝʨ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʦʢʨʘʰʝʥʥʦʡ ʣʝʢʩʠʢʠ. ʇʨʦʡʜʷ ʧʫʪʴ ʦʪ ʪʝʨʤʠʥʘ, ʦʙʦʟʥʘ-
ʯʘʚʰʝʛʦ çʧʝʨʝʜʦʚʦʡ ʢʦʨʘʙʣʴè ʠʣʠ çʛʘʟʝʪʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘè, ʜʦ ʩʦʚʝʪʠʟʤʘ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʡ ʢʦʥʥʦʪʘʮʠʝʡ, ʩʣʦʚʦ ʥʝ ʫʪʨʘʪʠʣʦ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʪʠʟʤ çʧʝʨʝʜʦʚʠʢè ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ʚ 
ʥʦʚʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʥ ʥʝ ʩʪʘʣ çʤʝʨʪʚʳʤè ʘʨʭʘʠʟʤʦʤ, ʘ ʥʘʧʨʦʪʠʚ, ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʛʠʙʢʠʡ 
ʷʟʳʢʦʚʦʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ, ʣʠʰʠʚʰʠʩʴ ʞʝʩʪʢʦʡ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ, ʧʨʦʜʦʣʞʘʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʪʨʘʞʘʷ ʩʤʝʥʫ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ - ʦʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʨʫ-
ʜʦʚʦʛʦ ʧʦʜʚʠʛʘ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʣʠʜʝʨʩʪʚʫ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʝʚʦʩʭʦʜʩʪʚʫ.  

https://dic.academic.ru/dic.nsf/ushakov/1100313
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ИСТОРИЧЕСКАЯ ДОСТОВЕРНОСТЬ В 
МЕМУАРАХ ЕКАТЕРИНЫ II 

Астапова Алёна Александровна 
ʧʨʝʧʦʜʘʚʘʪʝʣ ɹ

ʌɻʂɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʦʝ ʛʚʘʨʜʝʡʩʢʦʝ ʚʳʩʰʝʝ ʦʙʱʝʚʦʡʩʢʦʚʦʝ ʢʦʤʘʥʜʥʦʝ ʫʯʠʣʠʱʝè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʤʫʘʨʥʦʛʦ ʪʝʢʩʪʘ ɽʢʘʪʝʨʠʥʳ II, 
ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʢʩʪʘ, ʦʧʠʩʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʠʥ-
ʪʝʨʧʨʝʪʘʮʠʠ ʬʘʢʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʟʘʧʠʩʦʢ ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʩʪʦʷʱʠʤʠ ʧʝʨʝʜ ʠʤʧʝʨʘʪʨʠʮʝʡ ʟʘʜʘʯʘʤʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʤʝʤʫʘʨʳ 
ɽʢʘʪʝʨʠʥʳ II. 

 
HISTORICAL AUTHENTICITY IN THE MEMOIRS OF CATHERINE II 

 
Astapova Alena Alexandrovna 

 
Abstract: The problem of the authenticity of Catherine II's memoirs have been analyzed, the documentary and 
artistic components of the text compared, the specifics of interpreting facts are described. It is shown that the 
material in the memoirs was repeatedly revised in accordance with the empress's objectives. 
Key words: authenticity, documentary and artistic components, and the memoirs of Catherine II. 

 
ʇʨʦʙʣʝʤʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʤʫʘʨʦʚ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʢʘʢ ʬʠʣʦʩʦʬʦʚ, ʪʘʢ ʠ ʣʠʪʝʨʘʪʫʨʦʚʝ-

ʜʦʚ. ɺ ʤʝʤʫʘʨʘʭ ʠʟʣʘʛʘʶʪʩʷ ʩʦʙʳʪʠʷ ʠʟ ʞʠʟʥʠ ʘʚʪʦʨʘ, ʧʨʠʯʸʤ ʩʦʙʳʪʠʷ ʠʟʣʘʛʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʘʤʷʪʠ ʠ 
ʯʘʩʪʦ ʩʧʫʩʪʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺ ʤʝʤʫʘʨʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ ʜʦʢʫʤʝʥʪʘʣʴʥʘʷ ʩʦ-
ʩʪʘʚʣʷʶʱʘʷ, ʪʘʢ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ. ʇʝʨʚʘʷ ʪʨʝʙʫʝʪ ʪʦʯʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ: ʫʢʘʟʘʥʠʷ ʦʩʥʦʚʥʳʭ ʜʘʪ, ʩʦ-
ʙʳʪʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ, ʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʘʚʪʦʨ ʤʦ-
ʞʝʪ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʫʤʘʣʯʠʚʘʪʴ ʦʙ ʦʪʜʝʣʴʥʳʭ ʵʧʠʟʦʜʘʭ ʞʠʟʥʠ ʠʣʠ ʠʟʣʘʛʘʪʴ ʩʦʙʳʪʠʷ ʩ 
ʠʩʢʘʞʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʠʯʠʥʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʤʷʪʠ. ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʭʫʜʦʞʝʩʪʚʝʥ-
ʥʘʷ, ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʝʤʫʘʨʘʭ: ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʜʫʰʝʚʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ, ʨʘʟ-
ʣʠʯʥʳʝ ʵʧʠʟʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ: ʤʝʪʘʬʦʨ, ʵʧʠʪʝʪʦʚ, ʦʣʠʮʝ-
ʪʚʦʨʝʥʠʡ, ʘʣʣʝʛʦʨʠʡ, ʛʠʧʝʨʙʦʣ ʠ ʜʨ. çʄʝʤʫʘʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʡ ʞʘʥʨ ʦʯʝʚʠʜʮʘ 
ʦ ʧʨʦʰʣʦʤ, ʧʦʵʪʦʤʫ ʙʠʦʛʨʘʬʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʝʤʫʘʨʦʚè [1, ʩ. 19]. ɻ.ʀ. ʈʦʤʘʥʦʚʘ 
ʧʦʜʯʸʨʢʠʚʘʝʪ: çʀʩʪʦʨʠʦʛʨʘʬʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʘʚʪʦʙʠʦʛʨʘʬʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʪʦʯʥʦ-
ʩʪʠ ʦʧʠʩʳʚʘʝʤʳʭ ʩʦʙʳʪʠʡ, ʩʚʠʜʝʪʝʣʝʤ ʢʦʪʦʨʳʭ ʙʳʣ ʘʚʪʦʨ, ʥʘ ʧʝʨʝʜʘʯʝ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʜʝʪʘʣʝʡ, ʜʫʭʘ 
ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʬʘʢʪʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʘʚʪʦʙʠʦʛʨʘʬʠʠ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʪʳ, ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ 
ʜʦʩʪʦʚʝʨʥʳʤʠ. ʇʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʘʚʪʦʨ ʤʦʞʝʪ ʪʘʢʞʝ ʫʤʘʣʯʠʚʘʪʴ ʦ ʢʘʢʠʭ-ʪʦ ʩʦʙʳʪʠʷʭ ʩʚʦʝʡ ʞʠʟʥʠè 
[2, ʩ. 15-16]. ɺ ʤʝʤʫʘʨʘʭ ʚʩʝʛʜʘ ʝʩʪʴ ʩʫʙʲʝʢʪʠʚʠʟʤ ʘʚʪʦʨʘ, ʯʪʦ ʠʩʢʘʞʘʝʪ ʦʧʠʩʳʚʘʝʤʳʝ ʩʦʙʳʪʠʷ ʠ 
ʦʩʤʳʩʣʝʥʠʝ ʬʘʢʪʦʚ, ʤʝʤʫʘʨʠʩʪ ʜʦʣʞʝʥ çʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʙʦʡè ʠ ʩʦʟʥʘʪʝʣʴʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʦʙʲʝʢʪʠʚʥʦ-
ʩʪʠ. ɸʢʘʜʝʤʠʢ ɽ. ʊʘʨʣʝ ʧʠʩʘʣ: çʄʝʤʫʘʨʳ ʜʝʷʪʝʣʝʡ, ʠʛʨʘʚʰʠʭ ʦʯʝʥʴ ʫʞ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ, ʨʝʜʢʦ 
ʙʳʚʘʶʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʧʨʘʚʜʠʚʳ. ʕʪʦ ʚʝʩʴʤʘ ʧʦʥʷʪʥʦ: ʘʚʪʦʨ, ʟʥʘʶʱʠʡ ʩʚʦʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ, ʩʪʨʝʤʠʪʩʷ ʧʦʩʪʨʦʠʪʴ ʩʚʦʡ ʨʘʩʩʢʘʟ ʪʘʢ, ʯʪʦʙʳ ʤʦʪʠʚʠʨʦʚʢʘ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʩʪʫʧʢʦʚ ʙʳʣʘ 
ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʚʳʰʝʥʥʦʶ, ʘ ʪʘʤ, ʛʜʝ ʠʭ ʥʠʢʘʢ ʥʝʣʴʟʷ ʠʩʪʦʣʢʦʚʘʪʴ ʚ ʧʦʣʴʟʫ ʘʚʪʦʨʘ, ʤʦʞʥʦ ʧʦʩʪʘ-
ʨʘʪʴʩʷ ʠ ʚʦʚʩʝ ʦʪʨʝʯʴʩʷ ʦʪ ʩʦʫʯʘʩʪʠʷ ʚ ʥʠʭè [3, ʩ. 3]. ɸʚʪʦʨ ʤʝʤʫʘʨʦʚ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʦʙʳʪʠʡ ʥʝʧʨʝʤʝʥ-
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ʥʦ ʦʩʤʳʩʣʠʚʘʝʪ ʬʘʢʪʳ, ʧʦ ʤʥʝʥʠʶ ɺ. ʂʘʨʜʠʥʘ çʵʪʦ ʦʩʤʳʩʣʝʥʠʝ ï ʝʛʦ ʫʨʦʚʝʥʴ, ʛʣʫʙʠʥʘ, ʧʦʟʠʮʠʷ ï ʟʥʘ-
ʯʘʪ ʧʦʜʯʘʩ ʥʝ ʤʝʥʴʰʝ, ʥʝʞʝʣʠ ʩʘʤʠ ʬʘʢʪʳ, ʩʦʦʙʱʘʝʤʳʝ ʠʤè [4, ʩ. 73]. ʊʨʫʜʥʦʩʪʝʡ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 
ʭʦʜʘ ʩʦʙʳʪʠʡ çʥʝ ʠʟʙʝʞʘʣ, ʦʯʝʚʠʜʥʦ, ʥʠ ʦʜʠʥ ʜʦʙʨʦʩʦʚʝʩʪʥʳʡ ʘʚʪʦʨ ʤʝʤʫʘʨʦʚè [5, ʩ. 102].  
ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʤʫʘʨʥʳʭ ʪʝʢʩʪʦʚ ʚʣʠʷʣʦ ʢʘʢ ʨʦʜ ʟʘʥʷʪʠʡ ʘʚʪʦʨʘ, ʪʘʢ ʠ ʥʝʠʟʙʝʞʥʦʝ ʩʫʙʲʝʢʪʠʚ-

ʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʘʚʪʦʨʦʤ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʊʘʢ ʢʘʢ ʤʝʤʫʘʨʳ ʦʪʨʘʞʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʚʟʛʣʷʜ ʦʯʝʚʠʜʮʘ 
ʠʣʠ ʫʯʘʩʪʥʠʢʘ ʩʦʙʳʪʠʡ, ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʢʩʪʦʚ. ɺ XVIII ʚʝʢʝ ʩʦʩʪʘʚʣʝʥʠʝ ʤʝ-
ʤʫʘʨʦʚ ʙʳʣʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʧʦʪʦʤʢʦʚ, ʥʘ ʩʝʤʴʶ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʠʯʥʳʭ ʮʝʣʝʡ, ʠ ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʤʫʘʨ-
ʥʳʝ ʪʝʢʩʪʳ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʨʦʜʦʚʦʛʦ ʠʣʠ ʜʨʫʞʝʩʢʦʛʦ ʢʨʫʛʘ ʠ ʧʦʯʪʠ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠʩʴ. ʆʩʦʙʦʝ 
ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʝʤʫʘʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʮʝʣʴʶ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʫʙʣʠʢʘʮʠʶ 
ʪʝʢʩʪʦʚ ʜʣʷ ʧʦʪʦʤʢʦʚ ʩ ʠʟʣʦʞʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʚʦʝʡ ʨʦʣʠ ʚ ʥʠʭ. ʊ.ʀ. ɸʢʠʤʦʚʘ ʘʥʘʣʠʟʠ-
ʨʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʚ ʟʘʧʠʩʢʘʭ ɽʢʘʪʝʨʠʥʳ II, ʧʨʦʙʣʝʤʘ ʠʩʩʣʝʜʫʝʪʩʷ 
ʚ ʘʩʧʝʢʪʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ [6, ʩ. 126-132].  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʤʝʤʫʘʨʘʭ ɽʢʘʪʝʨʠʥʳ II.  
ɸ.ɻ. ʊʘʨʪʘʢʦʚʩʢʠʡ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʫʩʩʢʠʭ ʤʝʤʫʘʨʦʚ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

XVIII ʚ. ʥʝʦʙʭʦʜʠʤʦ çʫʩʠʣʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʣʠʯʥʦʩʪʠ ʤʝʤʫʘʨʠʩʪʘ, ʦʢʨʫʞʘʚʰʝʡ ʝʛʦ ʩʨʝʜʳ ʠ ʪʦʛʦ ʚʨʝʤʝ-
ʥʠ, ʢʦʛʜʘ ʩʦʟʜʘʚʘʣʠʩʴ ʚʦʩʧʦʤʠʥʘʥʠʷè [7, ʩ. 157].  

ʄ.ʄ. ɹʘʭʪʠʥ ʩʯʠʪʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʧʝʮʠʬʠʢʠ ʞʘʥʨʘ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝ-
ʤʘ ʩʫʙʲʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʞʘʥʨʦʦʙʨʘʟʫʶʱʝʛʦ ʥʘʯʘʣʘ ʚʳʩʪʫʧʘʝʪ ʦʙʨʘʟ 
ʘʚʪʦʨʘ [8, ʩ. 423]. ɺ ʤʝʤʫʘʨʘʭ ʧʦʚʝʩʪʚʦʚʘʥʠʝ ʦ ʩʦʙʳʪʠʷʭ ʧʦʩʪʨʦʝʥʦ ʯʝʨʝʟ ʧʨʠʟʤʫ ʚʦʩʧʨʠʷʪʠʷ ʘʚʪʦʨʘ, 
ʠʤʝʝʪ ʤʝʩʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʩ ʫʯʸʪʦʤ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ ʘʚʪʦʨʘ, ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʟʥʘ-

ʥʠʡ ʠ ʫʙʝʞʜʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʤʝʤʫʘʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ - ʘʚʪʦʨʩʢʘʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ. ʇʦ ʤʥʝʥʠʶ 
ɸ.ɻ. ʊʘʨʪʘʢʦʚʩʢʦʛʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʝʤʫʘʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ çʣʠʯʥʦʩʪ-
ʥʦ-ʩʫʙʲʝʢʪʠʚʥʦʝ ʥʘʯʘʣʦ ʢʘʢ ʠʭ ʦʨʛʘʥʠʟʫʶʱʝ-ʩʪʨʫʢʪʫʨʥʳʡ ʧʨʠʥʮʠʧ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʦʩʩʦ-
ʟʜʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʧʘʤʷʪʴ ʢʘʢ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦè [7, ʩ. 34].  
ʃ.ʗ. ɻʠʥʟʙʫʨʛ ʦʙʨʘʱʘʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʚ ʤʝʤʫʘʨʠʩʪʠʢʝ ʩʫʙʲʝʢʪʠʚʥʦʡ ʘʚʪʦʨʩʢʦʡ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʠ ʬʘʢʪʘ ʠ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʤʝʤʫʘʨʠʩʪʠʢʠ: ʤʝʤʫʘʨʠʩʪʠʢʘ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʛʨʘʥʠ ʭʫʜʦ-
ʞʝʩʪʚʝʥʥʦʡ ʧʨʦʟʳ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʧʨʦʟʳ ʩ ʭʘʨʘʢ-
ʪʝʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʧʦʜʣʠʥʥʦʩʪʴ. ɺ ʤʝʤʫʘʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʧʘʤʷʪʴ, 
ʬʘʢʪʳ ʠ ʚʳʤʳʩʝʣ [9, ʩ. 126]. 
ɺ.ʄ. ɾʠʚʦʚ ʠʩʩʣʝʜʦʚʘʣ ʞʫʨʥʘʣʠʩʪʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ɽʢʘʪʝʨʠʥʳ II ʚ ʢʦʥʪʝʢʩʪʝ ʝʸ ʧʦʣʠʪʠʢʠ 

[10, 593 c.]. ʇʦʚʝʩʪʚʦʚʘʥʠʝ ʚ ʤʝʤʫʘʨʘʭ ɽʢʘʪʝʨʠʥʳ II ʧʦʩʪʨʦʝʥʦ ʩ ʦʧʦʨʦʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʞʘʥʨʳ: ʞʘʥʨ 
ʢʦʤʝʜʠʠ, ʞʘʥʨ ʧʦʩʣʦʚʠʮʳ (ʠʣʠ ʘʬʦʨʠʟʤʘ), ʞʘʥʨ ʘʥʝʢʜʦʪʘ. ʉʦʧʨʷʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʞʘʥʨʦʚʳʭ ʬʦʨʤ 
ʧʦʟʚʦʣʷʝʪ ʤʝʤʫʘʨʠʩʪʢʝ ʩʦʟʜʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʮʝʥʪʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʥʘ ʩʘʤʘ. ʀʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ XVIII ʚ. ʧʨʠʭʦʜʠʪʩʷ ʚʨʝʤʷ ʨʘʩʮʚʝʪʘ ʘʥʝʢʜʦʪʘ, ʘʥʝʢʜʦʪʳ ʩʫʱʝʩʪʚʦʚʘʣʠ 
ʢʘʢ ʚ ʧʠʩʴʤʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʫʩʪʥʦʡ ʬʦʨʤʘʭ [11, ʩ. 272]. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʘʥʝʢʜʦʪʠʯʝʩʢʠʭ 
ʵʧʠʟʦʜʦʚ ʟʘʧʠʩʦʢ ɽʢʘʪʝʨʠʥʳ II ʷʚʣʷʝʪʩʷ ʨʘʩʩʢʘʟ ʦ ʢʘʟʥʠ ʢʨʳʩʳ: çʆʜʥʘʞʜʳé ʷ ʚʦʰʣʘ ʚ ʢʦʤʥʘʪʫ ɽʛʦ 
ɺʳʩʦʯʝʩʪʚʘ ʠ ʙʳʣʘ ʧʦʨʘʞʝʥʘ ʧʨʝʜʩʪʘʚʠʚʰʠʤʩʷ ʟʨʝʣʠʱʝʤ. ʇʦʩʝʨʝʜʠʥʝ ʢʘʙʠʥʝʪʘ, ʢʦʪʦʨʳʡ ʦʥ ʫʩʪʨʦʠʣ 
ʩʝʙʝ, ʧʨʦʨʫʙʠʚʰʠ ʩʪʝʥʫ, ʙʳʣʘ ʧʦʚʝʰʝʥʘ ʦʛʨʦʤʥʘʷ ʢʨʳʩʘè [12, ʩ. 150]. ɸʥʝʢʜʦʪʠʯʝʩʢʠ ʠʟʦʙʨʘʞʘʷ ʩʚʦʠʭ 
ʦʧʧʦʥʝʥʪʦʚ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ɺʝʣʠʢʦʛʦ ʢʥʷʟʷ, ɽʢʘʪʝʨʠʥʘ II ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʫʤʝ, ʦʙ-
ʨʘʟʦʚʘʥʥʦʩʪʠ, ʚʦʩʧʠʪʘʥʠʠ, ʩʘʤʦʦʙʣʘʜʘʥʠʠ ʠ ʪ.ʧ. ʋ ʯʠʪʘʪʝʣʝʡ ʥʝ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, 
ʯʪʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʦʡʥʳʤ ʧʨʝʪʝʥʜʝʥʪʦʤ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʧʨʝʩʪʦʣ, ʘ ʩʦ-
ʙʳʪʠʷ 1762 ʛ., ʧʨʠʚʝʜʰʠʝ ʝʸ ʢ ʚʣʘʩʪʠ, ʙʳʣʠ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʨʝʙʷʯʣʠʚʦʩʪʠ, ʥʝʦʙʫʟʜʘʥʥʦʩʪʠ 
ʠ ʥʝʜʘʣʝʢʦʩʪʠ ʝʸ ʩʫʧʨʫʛʘ. ɸʢʮʝʥʪ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʩʢʘʟʳʚʘʝʤʦʡ ʠʩʪʦʨʠʠ ʢʨʘʡʥʝ ʚʘʞʝʥ ʜʣʷ ʟʘʧʠʩʦʢ 
ʠʤʧʝʨʘʪʨʠʮʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɽʢʘʪʝʨʠʥʦʡ II ʢʘʢʠʭ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʝʤʫʘʨʘʭ ʥʝ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʯʸʥʳʭ. ʆʜʥʘʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʜʘʢʮʠʷʭ ʝʸ ʟʘʧʠʩʦʢ ʨʘʟʤʝʱʘʶʪʩʷ 
ʘʥʝʢʜʦʪʳ ʤʦʣʦʜʦʡ ʧʨʠʥʮʝʩʩʳ ʠ ʚʨʝʤʝʥʠ ʚʦʩʭʦʞʜʝʥʠʷ ʠ ʮʘʨʩʪʚʦʚʘʥʠʷ ɽʢʘʪʝʨʠʥʳ II, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʨʝʘʣʠʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʘʚʪʦʨʘ ʦ ʚʝʣʠʢʦʤ ʢʥʷʟʝ ʇʝʪʨʝ ʌʸʜʦʨʦʚʠʯʝ ʠ ʦʙ ʠʤʧʝʨʘʪʨʠʮʝ 
ɽʣʠʟʘʚʝʪʝ ʇʝʪʨʦʚʥʝ, ʯʪʦ ʧʨʠʙʣʠʞʘʝʪ ʤʝʤʫʘʨʳ ɽʢʘʪʝʨʠʥʳ II ʢ ʞʘʥʨʫ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʦʤʘʥʘ [6, ʩ. 128; 
13, ʩ. 54]. ʇʨʠ ʵʪʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʪʝʢʩʪʘ çɿʘʧʠʩʦʢè ʟʚʫʯʠʪ ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʤʳʩʣʴ ʦ ʥʝʜʦʧʫʩʪʠ-
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ʤʦʩʪʠ ʜʣʷ ʠʩʪʦʨʠʢʦʚ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʫʭʦʚ ʠʣʠ ʩʧʣʝʪʝʥ - ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ ʜʣʷ ʣʦʛʠʯʥʦʛʦ 
ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. ʆ ʢʥʷʛʠʥʝ ɼʘʰʢʦʚʦʡ ʠ ʀ.ʀ. ʐʫʚʘʣʦʚʝ ɽʢʘʪʝʨʠʥʘ ʧʠʰʝʪ: çʀ.ʀ. ʐʫʚʘʣʦʚ, 
ʩʘʤʳʡ ʥʠʟʢʠʡ ʠ ʩʘʤʳʡ ʧʦʜʣʳʡ ʠʟ ʣʶʜʝʡ, ʛʦʚʦʨʷʪ, ʥʘʧʠʩʘʣ ʪʝʤ ʥʝ ʤʝʥʝʝ ɺʦʣʴʪʝʨʫ, ʯʪʦ ʜʝʚʷʪʥʘʜʮʘʪʠ-
ʣʝʪʥʷʷ ʞʝʥʱʠʥʘ ʧʝʨʝʤʝʥʠʣʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʵʪʦʡ ʀʤʧʝʨʠʠ, ʚʳʚʝʜʠʪʝ, ʧʦʞʘʣʫʡʩʪʘ, ʠʟ ʟʘʙʣʫʞʜʝʥʠʷ 
ʵʪʦʛʦ ʚʝʣʠʢʦʛʦ ʧʠʩʘʪʝʣʷè [12, ʩ. 307]. 

ʉʦʚʤʝʱʝʥʠʝ ʚ ʟʘʧʠʩʢʘʭ ɽʢʘʪʝʨʠʥʳ II ʣʠʪʝʨʘʪʫʨʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʪʝʥʜʫʶʱʝʛʦ ʥʘ 
ʜʦʢʫʤʝʥʪʘʣʴʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʊ.ʀ. ɸʢʠʤʦʚʦʡ, ʜʦʩʪʠʛʘ-
ʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʜʠʘʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʥʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʘʪʝʛʠʷʤ ʚʳʨʘʞʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ çʷè, çʛʘʣʘʥʪʥʳʡ 
ʜʠʘʣʦʛè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʩʦʟʥʘʥʠʠ ʯʠʪʘʪʝʣʷ ʦʙʨʘʟʘ ʧʨʦʩʚʝʱʸʥʥʦʡ ʠʤʧʝʨʘʪʨʠʮʳ. ɺ 
ʣʶʙʳʭ ʩʠʪʫʘʮʠʷʭ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ʥʝ ʧʨʦʩʪʦ ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʨʝʧʷʪʩʪʚʠʷ, ʘ ʝʱʸ ʠ ʜʝʣʘʝʪ ʚʳʚʦʜʳ 
ʦ ʩʚʦʠʭ ʧʦʩʪʫʧʢʘʭ, ʘʥʘʣʠʟʠʨʫʝʪ ʦʪʥʦʰʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʝʸ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʚʦʨʘ [14, ʩ. 22-24]. 
ʄʝʤʫʘʨʳ XVIII ʚ. ʧʠʩʘʣʠʩʴ ʜʣʷ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʨʦʜʥʳʭ, ʜʨʫʟʝʡ, ʩʦʩʝʜʝʡ ʧʦ ʧʦʤʝʩʪʴʶ. ʆ.ɻ.  ʏʘʡ-
ʢʦʚʩʢʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʝʤʫʘʨʳ ɽʢʘʪʝʨʠʥʳ II ʣʠʰʝʥʳ ʪʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 
ʤʝʤʫʘʨʦʚ XVIII ʚ. [15, ʩ. 38]. ʅʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʞʘʥʨʦʚ, ʢʦʤʧʦʟʠʮʠʷ ʤʝʤʫʘʨʦʚ 
ʠʤʧʝʨʘʪʨʠʮʳ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʧʦʩʪʦʷʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʚ ʦʩʥʦʚʝ ʪʝʢʩʪʘ ʣʝʞʠʪ ʧʘʤʷʪʴ ʦ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʫʣʴʪʫʨʥʳʭ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʠʣʠ ʩʦʙʳʪʠʷʭ ʠʟ ʣʠʯʥʦʡ ʞʠʟʥʠ, ʧʦ-
ʚʝʩʪʚʦʚʘʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦ [16, ʩ. 165]. 

ʋʞʝ ʚ 1858 ʛʦʜʫ - ʩ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʚ ʩʚʝʪ çʄʝʤʫʘʨʦʚè ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʚ ʵʪʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ [6, ʩ. 127]. ɸʢʠʤʦʚʘ ʊ.ʀ. ʩʯʠʪʘʝʪ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦ-
ʥʳ, çʠʤʧʝʨʘʪʨʠʮʘ ʧʠʰʝʪ ʦ ʩʚʦʝʡ ʞʠʟʥʠ ʦʙʳʯʥʦʛʦ ʧʨʠʜʚʦʨʥʦʛʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʘ-
ʨʠʘʥʪʳ ʠ ʨʝʜʘʢʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʨʘʙʘʪʳʚʘʣʩʷ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʦʷʱʠʤʠ ʧʝʨʝʜ ʥʝʡ ʟʘʜʘʯʘʤʠè [6, ʩ. 127]. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ çʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 
ʚʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙ ʦʪʥʦʰʝʥʠʷʭ ʇʝʪʨʘ ʌʸʜʦʨʦʚʠʯʘ ʠ ʝʛʦ ʞʝʥʳ ʷʚʣʷʶʪʩʷ 
ʤʝʤʫʘʨʳ ɽʢʘʪʝʨʠʥʳ IIè [17, ʩ. 24]. ɸʢʠʤʦʚʘ ʥʝ ʩʦʛʣʘʰʘʝʪʩʷ ʩ ʵʪʠʤ, ʦʥʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦ-
ʞʝʩʪʚʦ ʠʩʧʨʘʚʣʝʥʥʳʭ ʠ ʧʝʨʝʧʠʩʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʧʠʟʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʦʪʥʦʰʝʥʠʷ ɽʢʘʪʝʨʠʥʳ 
ʠ ʚʝʣʠʢʦʛʦ ʢʥʷʟʷ, ʧʦʵʪʦʤʫ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʭ ʦʪʥʦʰʝʥʠʡ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʘ, ʢʨʦʤʝ ʪʦʛʦ çʧʝʨʝʜʝʣʳ-
ʚʘʣʠʩʴ ʦʥʠ ʷʚʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʠʤʝʶʱʠʭʩʷ ʚ ʧʠʩʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ ʪʦʛʦ 
ʚʨʝʤʝʥʠ ʨʦʤʘʥʥʳʭ ʠ ʠʥʳʭ ʞʘʥʨʦʚʳʭ ʩʪʨʫʢʪʫʨè [6, ʩ. 127].  

ʉʦʦʪʥʦʰʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʚ ʤʝʤʫʘʨʘʭ ɽʢʘʪʝʨʠʥʳ II, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚ-
ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ.ʄ. ʉʠʤʦʥʦʚ ʦʪʤʝʯʘʣ: çɺʩʷʢʠʝ ʤʝʤʫʘʨʳ 
ʜʘʶʪ ʥʘʤ ʜʚʦʡʥʦʡ ʢʨʫʛ ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʯʝʨʝʟ ʘʚʪʦʨʘ ʤʝʤʫʘʨʦʚ ʚʦʩʧʨʠʥʠʤʘʝʤ 

ʪʦ, ʯʪʦ ʦʥ ʚʠʜʝʣ ʠ ʦ ʯʸʤ ʥʘʧʠʩʘʣ, - ʣʶʜʝʡ ʠ ʚʨʝʤʷé ɺʪʦʨʦʡ ʢʨʫʛ - ʵʪʦ ʢʨʫʛ ʥʘʰʠʭ ʟʥʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ ʦ ʩʘʤʦʤ ʘʚʪʦʨʝ ʤʝʤʫʘʨʦʚ: ʢʘʢ ʘʚʪʦʨ ʚʳʛʣʷʜʠʪ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʛʣʘʟʘʭ ʠ ʢʘʢʠʤʠ ʛʣʘʟʘʤʠ ʦʥ ʚʠʜʠʪ 
ʜʨʫʛʠʭ ʣʶʜʝʡè [18, ʩ. 84].  
ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ɽʢʘʪʝʨʠʥʘ II ʧʠʩʘʣʘ çɿʘʧʠʩʢʠè ʩ ʮʝʣʴʶ ʦʧʨʘʚʜʘʪʴʩʷ ʚ ʧʨʝʛʨʝʰʝʥʠʷʭ. 

çʎʝʣʴ ʠʭ ʦʯʝʚʠʜʥʘ; ʵʪʦ - ʧʦʪʨʝʙʥʦʩʪʴ ʜʫʰʠ, ʚʝʣʠʢʦʡ ʧʨʠ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʘʭ ʠ ʜʘʞʝ ʧʨʝʩʪʫʧʣʝʥʠʷʭ, 
ʦʧʨʘʚʜʘʪʴʩʷ ʚ ʛʣʘʟʘʭ ʩʳʥʘ ʠ ʧʦʪʦʤʩʪʚʘ, ʢʦʪʦʨʦʝ, ʢʦʥʝʯʥʦ, ʜʦʣʞʥʦ ʦʮʝʥʠʪʴ ʠ ʧʦʙʫʞʜʝʥʠʝ, ʠ ʠʩʢʨʝʥ-
ʥʦʩʪʴ ʵʪʠʭ ʧʨʠʟʥʘʥʠʡè [19, ʩ. 41]. ɽʢʘʪʝʨʠʥʘ II ʦʧʠʩʳʚʘʣʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʧʠʟʦʜ ʠʣʠ ʩʦʙʳʪʠʝ ʩ ʨʘʟʥʳʭ 
ʩʪʦʨʦʥ, ʠʥʦʛʜʘ ʤʝʥʷʷ ʨʘʢʫʨʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʠʩʪʦʣʢʦʚʘʥʠʝ. ʀʤʧʝʨʘʪʨʠʮʘ ʠʨʦʥʠʟʠʨʦʚʘʣʘ, ʩʢʝʧʪʠʯʝʩʢʠ 
ʦʪʥʦʩʠʣʘʩʴ ʢ ʧʨʦʟʦʨʣʠʚʦʩʪʠ ʧʦʪʦʤʢʦʚ: çʏʪʦ ʩʢʘʞʝʪ ʧʦʪʦʤʩʪʚʦ, ʢʦʛʜʘ ʫʚʠʜʠʪ ʵʪʦ ʧʠʩʴʤʦé ʆʥʦ ʩʪʘʥʝʪ 

ʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ é ʠ - ʦʰʠʙʸʪʩʷ!è [19, ʩ. 417]. ʄ.ɸ. ʂʨʶʯʢʦʚʘ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, 
ʯʪʦ ɽʢʘʪʝʨʠʥʘ II çʦʩʪʘʚʠʣʘ ʧʦʪʦʤʩʪʚʫ ʦʙʰʠʨʥʦʝ, ʥʦ, ʫʚʳ, ʥʝʟʘʚʝʨʰʸʥʥʦʝ ʤʝʤʫʘʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʦʪʣʠ-
ʯʘʶʱʝʝʩʷ ʯʨʝʟʚʳʯʘʡʥʳʤ ʤʥʦʛʦʛʦʣʦʩʠʝʤè [19, ʩ. 418].  

ʄʝʤʫʘʨʥʳʡ ʪʝʢʩʪ ɽʢʘʪʝʨʠʥʳ II ʫʥʠʢʘʣʝʥ, ʛʝʨʦʠʥʷ ʪʚʦʨʠʣʘ ʠʩʪʦʨʠʶ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʣʷ ʧʦʚʝʩʪʚʦʚʘ-
ʥʠʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʛʝʨʦʠʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʠʸʤʳ ʦʧʠʩʘʥʠʷ. ʆʧʠʩʘ-
ʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʦʣʠʪʠʯʝʩʢʠʡ ʤʘʥʠʬʝʩʪ, ʚ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʚ ʜʫʭʝ 
ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦ-ʫʪʦʧʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʨʘʚʦʦʧʠʩʘʪʝʣʴʥʫʶ ʝʚʨʦ-
ʧʝʡʩʢʫʶ ʪʨʘʜʠʮʠʶ.  

ɸʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʟʘʧʠʩʦʢ ɽʢʘʪʝʨʠʥʳ II ʧʝʨʝʨʘʙʘʪʳʚʘʣʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩʦ ʩʪʦʷʱʠʤʠ ʧʝʨʝʜ ʠʤʧʝʨʘʪʨʠʮʝʡ ʟʘʜʘʯʘʤʠ, ʪʝʢʩʪ ʚʦʩʧʦʤʠʥʘʥʠʡ ʨʝʜʘʢʪʠʨʦʚʘʣʩʷ ʧʦʜ ʚʦʟʜʝʡ-
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ʩʪʚʠʝʤ ʧʦʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʠʤʝʶʱʠʭʩʷ ʚ ʧʠʩʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʨʦʤʘʥʥʳʭ ʠ ʠʥʳʭ ʞʘʥ-
ʨʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʤʫʘʨʥʳʭ ʪʝʢʩʪʦʚ ɽʢʘʪʝʨʠʥʳ II ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
ʟʘʜʘʯʝʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  
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УДК 1751 

ТЕХНОЛОГИИ И ИНСТРУМЕНТАРИЙ 
БЕЛОРУССКИХ МИКРОИНФЛЮЕНСЕРОВ 

Кирильчук Софья Александровна 
ʩʪʫʜʝʥʪ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ. ʉ. ʇʫʰʢʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʫʥʜʫʢ ʉʚʝʪʣʘʥʘ ʉʝʨʛʝʝʚʥʘ 
ʢʘʥʜ. ʬʠʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ. ʉ. ʇʫʰʢʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʙʝ-
ʣʦʨʫʩʩʢʠʭ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʙʣʦʛʝʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʀʣʴʠ ʐʠʥʢʘʨʝʥʢʦ 
(çshynkarenkaaè) ʠ ɺʣʘʜʠʩʣʘʚʘ ʆʣʴʰʝʚʩʢʦʛʦ (çʛʣʘʚʥʳʡ ʦʙʟʦʨʱʠʢ ɹʨʝʩʪʘè). ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʡ ʤʠʥʠʤʘʣʠʟʤ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʢʦʥʪʝʥʪʘ ʜʘʥʥʳʭ ʙʣʦʛʝʨʦʚ ʢʘʢ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʦʜʣʠʥʥʦʩʪʠ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʜʦʚʝʨʠʝ ʘʫʜʠʪʦʨʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʳ, ʠʥʬʣʶʝʥʩ-ʤʘʨʢʝʪʠʥʛ, ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʠʥʠʤʘ-
ʣʠʟʤ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʙʣʦʛʝʨʘ, ʙʝʣʦʨʫʩʩʢʠʡ ʨʳʥʦʢ. 
 

TECHNOLOGIES AND TOOLS OF BELARUSIAN MICRO-INFLUENCERS 
 

Kirilchuk Sofya Alexandrovna 
 

Scientific adviser: Klunduk Svetlana Sergeevna 
 
Abstract: the article presents the results of a study of the technologies and tools used by Belarusian micro-
influencers, using the example of two bloggers, Ilya Shinkarenko ("shynkarenkaa") and Vladislav Olshevsky 
("the main reviewer of Brest"). The author notes the technological minimalism in promoting the content of 
these bloggers as a proof of the authenticity of the information, which builds trust among the audience. 
Keywords: micro-influencers, influencer marketing, technologies, technological minimalism, blogger tools, 
Belarusian market. 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʳʥʦʢ ʠʥʬʣʶʝʥʩ-ʤʘʨʢʝʪʠʥʛʘ ʚ ɹʝʣʘʨʫʩʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢ-

ʨʦʠʥʬʣʶʝʥʩʝʨʦʚ ï ʙʣʦʛʝʨʦʚ ʩ ʘʫʜʠʪʦʨʠʝʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʜʦ ʩʪʘ ʪʳʩʷʯ ʧʦʜʧʠʩʯʠʢʦʚ. ʇʦ ʩʣʦʚʘʤ 
ɸ. ɸ. ʊʢʘʯʝʥʢʦ, çʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʳ ï ʵʪʦ ʙʣʦʛʝʨʳ, ʯʴʷ ʘʫʜʠʪʦʨʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʦʪ 10 ʜʦ 100 000 ʯʝʣʦ-
ʚʝʢ. ʀʥʦʛʜʘ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʦʪʥʦʩʷʪ ʘʚʪʦʨʦʚ ʩ ʯʠʩʣʦʤ ʧʦʜʧʠʩʯʠʢʦʚ ʦʪ 1 500 ʜʦ 30 000 ʠʣʠ ʦʪ 5 000 ʜʦ 
50 000. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʝʜʝʪʩʷ ʧʦʜʩʯʝʪ. ɻʣʘʚʥʦʝ ʟʜʝʩʴ ʜʘʞʝ ʥʝ ʮʠʬʨʳ, ʘ ʪʦ, ʢʘʢ 
ʵʪʠ ʙʣʦʛʝʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʘʫʜʠʪʦʨʠʝʡè [1]. ɹʨʝʥʜʳ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʘʚʪʦʨʦʚ ʩ 
ʥʝʙʦʣʴʰʠʤʠ, ʥʦ ʣʦʷʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʟʜʝʩʴ ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʩʦʢʘʷ ʚʦʚʣʝʯʸʥ-
ʥʦʩʪʴ. ʆʜʥʘʢʦ ʝʩʣʠ ʤʘʢʨʦʠʥʬʣʶʝʥʩʝʨʳ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦ-
ʤʘʥʜʘʤʠ ʤʦʥʪʘʞʸʨʦʚ ʠ ʧʨʦʜʶʩʝʨʩʢʠʤʠ ʮʝʥʪʨʘʤʠ, ʪʦ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʘʶʪ ʩ ʤʠ-
ʥʠʤʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʘʨʩʝʥʘʣʦʤ.  

ʕʤʧʠʨʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʤʝʜʠʘʪʝʢʩʪʳ ʙʝʣʦʨʫʩʩʢʠʭ ʙʣʦʛʝ-
ʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, çʀʣʴʠ ʐʠʥʢʦʨʝʥʢʦè (@shynkarenkaa) ʠ çɻʣʘʚʥʦʛʦ ʦʙʟʦʨʱʠʢʘ ɹʨʝʩʪʘè 
(@glavnyiobzorshchik). 
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ʀʣʴʷ ʐʠʥʢʘʨʝʥʢʦ ʚʝʜʸʪ TikTok-ʘʢʢʘʫʥʪ çshynkarenkaè ʫʞʝ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʛʦʜʘ (ʩ 17 ʩ ʧʦʣʦʚʠ-
ʥʦʡ ʣʝʪ). ɿʘ ʵʪʦ ʚʨʝʤʷ ʝʛʦ ʙʣʦʛ ʚʳʨʦʩ ʜʦ ʙʦʣʝʝ ʯʝʤ 120 ʪʳʩʷʯ ʧʦʜʧʠʩʯʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʩʘʤ ʀʣʴʷ ʧʨʠ-
ʟʥʘʸʪʩʷ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʣʶʙʠʣ TikTok ʠ ʚʦʦʙʱʝ ʝʛʦ ʥʝ ʩʤʦʪʨʝʣ. ʉʝʛʦʜʥʷ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦ-
ʧʫʣʷʨʠʟʘʪʦʨʦʚ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʜʘʞʝ ʧʦʣʫʯʠʣ ʥʝʦʬʠʮʠʘʣʴʥʦʝ ʟʚʘʥʠʝ 
çʛʣʘʚʥʳʡ ʙʝʣʦʨʫʩʩʢʦʷʟʳʯʥʳʡ ʪʠʢʪʦʢʝʨè. ɹʣʦʛ ʀʣʴʠ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʠʜʝʠ çʟʨʘʙʽʮʴ ʙʝʣʘʨʫʩʢʫʶ ʤʦʚʫ 
ʧʘʧʩʦʚʘʡè. ʆʥ ʢʦʤʙʠʥʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤʘʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʫʣʠʯʥʳʝ ʦʧʨʦʩʳ ʧʨʦʭʦʞʠʭ ʥʘ ʢʫʣʴ-
ʪʫʨʥʳʝ ʠ ʷʟʳʢʦʚʳʝ ʪʝʤʳ. ɿʘ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʦ ɹʝʣʘʨʫʩʠ ʙʣʦʛʝʨ ʜʘʨʠʣ 10 ʢʠʣʦʛʨʘʤʤʦʚ ʢʘʨʪʦʰʢʠ. ɺ 
ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʚʠʨʘʣʴʥʳʭ ʚʠʜʝʦ ʀʣʴʷ ʟʘʧʣʘʪʠʣ ʧʘʨʥʶ ʥʘ ʫʣʠʮʝ, ʯʪʦʙʳ ʪʦʪ ʧʦʟʚʦʥʠʣ ʤʘʤʝ ʠ ʩʦʦʙʱʠʣ 
ʦ ʧʝʨʝʭʦʜʝ ʥʘ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ. ɺʦ-ʚʪʦʨʳʭ, ʀʣʴʷ ʐʠʥʢʘʨʝʥʢʦ ʠʩʧʦʣʴʟʫʝʪ ʣʠʧʩʠʥʛʠ (ʢʦʨʦʪʢʠʝ ʚʠʜʝʦ 
ʧʦʜ ʬʦʥʦʛʨʘʤʤʫ) ï ʨʦʣʠʢʠ, ʛʜʝ ʦʥ ʦʪʢʨʳʚʘʝʪ ʨʦʪ ʧʦʜ ʠʟʚʝʩʪʥʳʝ ʙʝʣʦʨʫʩʩʢʠʝ ʧʝʩʥʠ, ʥʘʧʨʠʤʝʨ, ʧʦʜ 
çʏʘʨʢʫ ʥʘ ʧʘʩʘʰʦʢè ʠ ʜʨʫʛʠʝ ʨʝʪʨʦ-ʭʠʪʳ.  

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʘʫʜʠʪʦʨʠʠ ʀʣʴʠ ʐʠʥʢʘʨʝʥʢʦ ʩʦʩʪʘʚʣʷʝʪ ʤʦʣʦʜʸʞʴ, ʦʜʥʘʢʦ ʙʣʦʛʝʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ 
ʢ ʥʝʤʫ ʨʝʛʫʣʷʨʥʦ ʧʦʜʭʦʜʷʪ ʣʶʜʠ ʚ ʚʦʟʨʘʩʪʝ ʙʘʙʫʰʝʢ ʠ ʜʝʜʫʰʝʢ. ʆʥʠ ʫʟʥʘʶʪ ʝʛʦ ʥʘ ʫʣʠʮʝ ʠ ʧʳʪʘʶʪʩʷ 
ʟʘʛʦʚʦʨʠʪʴ ʥʘ ʙʝʣʦʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʅʝʢʦʪʦʨʳʝ ʧʦʜʧʠʩʯʠʢʠ ʧʨʠʟʥʘʶʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʀʣʴʝ 
ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʧʝʨʝʡʪʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʤ ʦʙʱʝʥʠʠ ʥʘ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ. ʉʘʤ ʞʝ ʀʣʴʷ ʥʝ ʥʘʩʪʘʠʚʘʝʪ 
ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʥʠʤ, ʚʝʜʴ ʦʥ ʩʧʦʢʦʡʥʦ ʨʘʟʛʦʚʘʨʠʚʘʝʪ 
ʠ ʧʦ-ʨʫʩʩʢʠ. 

ɺ ʨʘʙʦʪʝ ʩ ʘʫʜʠʪʦʨʠʝʡ ʀʣʴʷ ʐʠʥʢʘʨʝʥʢʦ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʩʦʟʥʘʥʥʳʡ ʤʠʥʠʤʘʣʠʟʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ 
ʢʦʥʪʝʥʪʘ. ʂʣʶʯʝʚʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʀʣʴʠ ï ʩʲʸʤʢʘ ʩʨʘʟʫ ʜʝʩʷʪʠ ʨʦʣʠʢʦʚ ʚ ʦʜʠʥ ʜʝʥʴ, ʧʦʩʣʝ 
ʯʝʛʦ ʩʣʝʜʫʝʪ ʩʧʦʢʦʡʥʳʡ ʤʦʥʪʘʞ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʘ-
ʜʘʯ: ʚʦ-ʧʝʨʚʳʭ, ʥʝ ʚʳʧʘʜʘʪʴ ʠʟ ʨʠʪʤʘ ʧʫʙʣʠʢʘʮʠʡ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʟʘʧʘʩʘ ʢʦʥʪʝʥʪʘ; ʚʦ-ʚʪʦʨʳʭ, ʩʥʠ-
ʞʘʪʴ ʩʪʨʝʩʩ ʦʪ ʝʞʝʜʥʝʚʥʦʡ çʛʦʥʢʠ ʟʘ ʠʜʝʘʣʴʥʳʤ ʢʘʜʨʦʤè; ʚ-ʪʨʝʪʴʠʭ, ʚʳʩʚʦʙʦʞʜʘʪʴ ʚʨʝʤʷ ʥʘ ʜʨʫʛʠʝ 
ʧʨʦʝʢʪʳ (ʤʫʟʳʢʫ, ʧʨʝʧʦʜʘʚʘʥʠʝ, ʣʠʯʥʫʶ ʞʠʟʥʴ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʭʘʨʘʢʪʝʨʝʥ ʠʤʝʥʥʦ ʜʣʷ ʤʠʢʨʦʠʥʬʣʶʝʥ-
ʩʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʘʸʤʥʦʛʦ ʚʠʜʝʦʛʨʘʬʘ, ʥʦ ʚʳʥʫʞʜʝʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʝʛʫʣʷʨ-
ʥʳʡ ʦʙʲʸʤ ʧʫʙʣʠʢʘʮʠʡ. 

ɺʪʦʨʦʝ ʚʘʞʥʦʝ ʨʝʰʝʥʠʝ ʀʣʴʠ ï ʦʪʢʘʟ ʦʪ ʩʪʫʜʠʡʥʦʡ ʵʩʪʝʪʠʢʠ ʚ ʧʦʣʴʟʫ ʩʲʸʤʢʠ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè. 
ɽʛʦ ʚʠʜʝʦ ʩʥʠʤʘʶʪʩʷ ʥʘ ʫʣʠʮʝ, ʩʨʝʜʠ ʧʨʦʭʦʞʠʭ, ʙʝʟ ʧʦʩʪʘʥʦʚʦʯʥʦʛʦ ʩʚʝʪʘ, ʩʮʝʥʘʨʠʝʚ ʠʣʠ ʯʠʩʪʦʚʦʛʦ 
ʟʚʫʢʘ. ɼʨʦʞʘʱʘʷ ʢʘʤʝʨʘ, ʰʫʤ ʛʦʨʦʜʘ ʠ ʩʣʫʯʘʡʥʳʝ ʣʶʜʠ ʚ ʢʘʜʨʝ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʥʝʜʦʩʪʘʪ-
ʢʘʤʠ, ʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʜʣʠʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ɿʨʠʪʝʣʴ ʧʦʥʠʤʘʝʪ: ʨʝʘʢʮʠʷ ʧʨʦʭʦʞʝʛʦ ʥʝ ʙʳʣʘ 
ʦʪʨʝʧʝʪʠʨʦʚʘʥʘ, ʩʘʤ ʙʣʦʛʝʨ ʥʝ ʧʨʷʯʝʪʩʷ ʟʘ ʩʣʦʞʥʳʤ ʧʦʩʪʧʨʦʜʘʢʰʝʥʦʤ. ʀʤʝʥʥʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 
çʥʝʧʨʠʯʸʩʘʥʥʦʩʪʴè ʨʘʙʦʪʘʝʪ ʢʘʢ ʛʣʘʚʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʚʝʨʠʷ. ʂʦʥʪʝʥʪ ʀʣʴʠ ï ʵʪʦ ʩʤʝʩʴ ʤʝʤʦʚ ʜʣʷ 
ʧʦʜʨʦʩʪʢʦʚ ʠ ʥʦʩʪʘʣʴʛʠʯʝʩʢʠʭ ʦʪʩʳʣʦʢ ʜʣʷ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʦʙʲʝʜʠʥʷʪʴ ʘʫʜʠ-
ʪʦʨʠʶ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ʂʘʢ ʦʥ ʩʘʤ ʛʦʚʦʨʠʪ, ʝʛʦ ʢʦʥʪʝʥʪ ʥʝ ʥʘʮʝʣʝʥ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʘʫʜʠʪʦʨʠʶ ï ʦʥ 
ʧʨʦʩʪʦ ʜʝʣʘʝʪ ʪʦ, ʯʪʦ ʩʯʠʪʘʝʪ ʥʫʞʥʳʤ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʷʟʳʢʘ.  

ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʦʚ, ʀʣʴʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʧʣʘʪʥʳʭ ʩʝʨʚʠʩʦʚ ʘʥʘʣʠʪʠʢʠ. ɽʛʦ 
ʤʝʪʨʠʢʠ ï ʚʩʪʨʦʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʬʦʨʤ: ʧʨʦʩʤʦʪʨʳ, ʩʦʭʨʘʥʝʥʠʷ, ʢʦʤʤʝʥʪʘʨʠʠ, ʨʝʧʦʩʪʳ. ɺ ʠʥʪʝʨ-
ʚʴʶ ʦʥ ʥʝ ʨʘʟ ʫʧʦʤʠʥʘʣ, ʯʪʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʠ ʣʠʯʥʳʭ 
ʩʦʦʙʱʝʥʠʷʭ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʠʛʥʘʣ ʜʣʷ ʥʝʛʦ ʚʘʞʥʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʭʚʘʪʘ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ 
ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʘ: ʦʥ ʩʧʦʩʦʙʝʥ ʚʨʫʯʥʫʶ ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʘʢʮʠʶ ʢʘʞʜʦʛʦ ʟʥʘʯʠʤʦʛʦ ʧʦʜʧʠʩʯʠʢʘ. 

ʇʦʤʠʤʦ ʙʣʦʛʘ, ʀʣʴʷ ʐʠʥʢʘʨʝʥʢʦ ʚʝʜʸʪ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʧʦ ʙʝʣʦʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ 
ʩʪʫʜʝʥʪʦʚ. ɿʜʝʩʴ ʦʥ ʪʘʢʞʝ ʜʝʣʘʝʪ ʩʪʘʚʢʫ ʥʘ ʞʠʚʦʝ ʦʙʱʝʥʠʝ ʠ ʨʘʟʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʥʠʡ. ʉʚʦʠʤ ʫʯʝ-
ʥʠʢʘʤ ʦʥ ʨʝʢʦʤʝʥʜʫʝʪ ʯʠʪʘʪʴ ʈ. ɹʦʨʦʜʫʣʠʥʘ (ʦʩʦʙʝʥʥʦ ʝʛʦ ʩʣʦʚʘʨʴ ʫʩʪʦʡʯʠʚʳʭ ʚʳʨʘʞʝʥʠʡ çʋʰʘʮʢʽ 
ʩʣʦʚʘʟʙʦʨè), ʋ. ʂʦʨʦʪʢʝʚʠʯʘ ʠ ʄ. ɹʦʛʜʘʥʦʚʠʯʘ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠ-
ʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʥʘʨʘʙʦʪʘʪʴ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ ʠ ʥʘʯʘʪʴ ʩʚʦʙʦʜʥʦ ʛʦʚʦʨʠʪʴ ʥʘ ʙʝʣʦʨʫʩʩʢʦʤ ʷʟʳʢʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʣʴʷ ʐʠʥʢʘʨʝʥʢʦ ʠʩʧʦʣʴʟʫʝʪ ʤʠʥʠʤʫʤ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʰʝ-
ʥʠʷ ʪʨʸʭ ʟʘʜʘʯ: ʬʠʢʩʘʮʠʷ ʞʠʚʦʛʦ ʤʦʤʝʥʪʘ (ʩʤʘʨʪʬʦʥ), ʨʝʛʫʣʷʨʥʦʩʪʴ ʙʝʟ ʚʳʛʦʨʘʥʠʷ (ʧʘʢʝʪʥʘʷ ʩʲʸʤʢʘ), 
ʤʦʥʝʪʠʟʘʮʠʷ ʯʝʨʝʟ ʜʦʚʝʨʠʝ (ʦʪʢʘʟ ʦʪ ʧʦʩʪʘʥʦʚʢʠ). ɼʦʨʦʛʘʷ ʪʝʭʥʠʢʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʤʦʥʪʘʞ ʚ ʝʛʦ 
ʩʣʫʯʘʝ ʥʝ ʫʩʠʣʠʣʠ ʙʳ ʜʦʚʝʨʠʝ, ʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʘʟʨʫʰʠʣʠ ʙʳ ʦʙʨʘʟ çʩʚʦʝʛʦ ʧʘʨʥʷè, ʩʣʫʯʘʡʥʦ ʚʩʪʨʝ-
ʪʠʚʰʝʛʦʩʷ ʥʘ ʫʣʠʮʝ ʠ ʟʘʛʦʚʦʨʠʚʰʝʛʦ ʥʘ ʙʝʣʦʨʫʩʩʢʦʤ ʷʟʳʢʝ. 
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çɻʣʘʚʥʳʤ ʦʙʟʦʨʱʠʢʦʤ ɹʨʝʩʪʘè ʷʚʣʷʝʪʩʷ ɺʣʘʜʠʩʣʘʚ ʆʣʴʰʝʚʩʢʠʡ ï ʨʝʛʠʦʥʘʣʴʥʳʡ ʙʣʦʛʝʨ ʩ ʘʫʜʠ-
ʪʦʨʠʝʡ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʧʦʜʧʠʩʯʠʢʦʚ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 
ʥʘʟʚʘʪʴ çʩʠʩʪʝʤʥʳʤ ʤʠʥʠʤʘʣʠʟʤʦʤè. ɽʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʠʜʝʠ ʧʨʦʚʝʨʷʝʤʦʩʪʠ ʠ ʵʬ-
ʬʝʢʪʘ ʦʯʝʚʠʜʮʘ. ɹʣʦʛʝʨ ʩʥʠʤʘʝʪ ʥʘ ʦʙʳʯʥʳʡ ʩʤʘʨʪʬʦʥ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʳʝ ʩʧʫʪʥʠʢʠ ʢʘʞʜʦʡ ʩʲʸʤʢʠ ï 
ʧʝʪʣʠʯʢʘ (ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʟʚʫʢʠ ʝʜʳ) ʠ ʚʝʩʳ (ʥʝ ʚʩʝʛʜʘ, ʥʦ ʯʘʩʪʦ). ɺʝʩʳ ʟʜʝʩʴ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʠʪʴ, 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʧʦʨʮʠʷ ʟʘʷʚʣʝʥʥʦʤʫ ʚʝʩʫ, ʠ ʩʣʫʞʘʪ ʩʠʤʚʦʣʦʤ ʯʝʩʪʥʦʩʪʠ. ʇʦʜʛʦʪʦʚʢʘ ʢ ʩʦʟʜʘʥʠʶ ʢʦʥ-
ʪʝʥʪʘ ʫ ɺʣʘʜʠʩʣʘʚʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʠʥʠʤʘʣʴʥʘ: ʚʟʷʪʴ ʧʝʪʣʠʯʢʫ, ʚʩʧʦʤʥʠʪʴ ʘʜʨʝʩ ʟʘʚʝʜʝʥʠʷ ʠ 
ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʰʘʙʣʦʥʫ. 

ɹʣʦʛʝʨ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʟʘʧʠʩʳʚʘʝʪ ʵʤʦʮʠʶ ʚ ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʘ ʩ ʝʜʦʡ, ʙʝʟ ʜʫʙʣʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 
ʦʟʚʫʯʢʠ. ɽʛʦ ʘʨʛʫʤʝʥʪ ï ʚʢʫʩʦʚʳʝ ʦʱʫʱʝʥʠʷ ʠ ʵʤʦʮʠʠ ʟʘʙʳʚʘʶʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʠʭ ʥʫʞʥʦ 
ʬʠʢʩʠʨʦʚʘʪʴ ʩʨʘʟʫ. ɼʨʦʞʘʱʘʷ ʢʘʤʝʨʘ, ʙʳʪʦʚʦʡ ʬʦʥ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʥʪʘʞʘ ʵʤʦʮʠʡ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʤʠʥʫ-
ʩʦʤ, ʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʜʣʠʥʥʦʩʪʠ: ʟʨʠʪʝʣʴ ʟʥʘʝʪ, ʯʪʦ ʢʠʩʣʘʷ ʤʠʥʘ ʠʣʠ ʚʦʩʪʦʨʛ ï ʥʝ ʧʦʩʪʘʥʦʚʦʯʥʳʝ. 
ʂʘʞʜʳʡ ʦʙʟʦʨ ʩʥʠʤʘʝʪʩʷ ʧʦ ʝʜʠʥʦʤʫ ʘʣʛʦʨʠʪʤʫ: ʟʘʢʘʟ, ʚʟʚʝʰʠʚʘʥʠʝ, ʧʝʨʚʳʡ ʫʢʫʩ, ʚʝʨʜʠʢʪ ʩ ʬʠʨʤʝʥ-
ʥʳʤ ʩʣʦʛʘʥʦʤ ç#ʚʩʝʙʳʣʦʚʢʫʩʥʦʥʦʵʪʦʥʝʪʦʯʥʦè. ʕʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʨʘʙʦʪʘʝʪ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʱʘ-
ʥʠʝ: ʟʨʠʪʝʣʴ ʟʘʨʘʥʝʝ ʟʥʘʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʜʦʚʝʨʷʝʪ ʧʨʦʮʝʜʫʨʝ ʧʨʦʚʝʨʢʠ. ʌʦʨʤʘʪ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʩʢʘʟʫʝ-
ʤʳʤ, ʘ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʚ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʦʙʟʦʨʘʭ ʨʘʙʦʪʘʝʪ ʥʘ ʜʦʚʝʨʠʝ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʢʨʦʠʥʬʣʶʝʥʩʝʨʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʥʠʤʘʶʪ çʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʪʫʨʥʝè, ɺʣʘʜʠʩʣʘʚ 
ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʝʣʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʟʦʨʦʚ ʦʜʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʢʘʟʳʚʘʷ ʨʘʟʥʳʝ ʙʣʶ-
ʜʘ. ʕʪʦ ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ ʛʣʫʙʠʥʳ ʠ ʧʦʟʚʦʣʷʝʪ ʘʫʜʠʪʦʨʠʠ ʩʦʩʪʘʚʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʩʪʝ. 

ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʦʚ, ɺʣʘʜʠʩʣʘʚ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʧʣʘʪʥʳʭ ʩʝʨʚʠʩʦʚ ʘʥʘʣʠʪʠʢʠ. 
ɽʛʦ ʛʣʘʚʥʳʝ ʤʝʪʨʠʢʠ ï ʚʩʪʨʦʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʬʦʨʤ. ʇʨʠʯʸʤ ʦʥ ʧʨʷʤʦ ʛʦʚʦʨʠʪ, ʯʪʦ ʥʝʛʘʪʠʚ ʚʳʟʳ-
ʚʘʝʪ ʫ ʧʦʜʧʠʩʯʠʢʦʚ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ï ʦʙʟʦʨʳ ʩ ʥʝʚʢʫʩʥʦʡ ʝʜʦʡ ʠʣʠ ʧʣʦʭʠʤ ʩʝʨʚʠʩʦʤ ʩʦʙʠʨʘʶʪ ʙʦʣʴʰʝ 
ʨʝʘʢʮʠʡ, ʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. ʕʪʦ ʦʩʦʟʥʘʥʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʨʠʸʤ: ʦʥ ʥʝ ʙʦʠʪʩʷ ʨʫʛʘʪʴ ʟʘʚʝʜʝʥʠʷ, 
ʧʦʪʦʤʫ ʯʪʦ ʟʥʘʝʪ ï ʵʪʦ ʨʘʙʦʪʘʝʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ. ʇʦʩʣʝ ʥʝʛʘʪʠʚʥʳʭ ʦʙʟʦʨʦʚ ʚʣʘʜʝʣʴʮʳ ʟʘʚʝʜʝʥʠʡ ʦʙ-
ʨʘʱʘʣʠʩʴ ʩ ʧʨʝʪʝʥʟʠʷʤʠ ʦ ʟʘʱʠʪʝ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ ʠ ʧʠʩʘʣʠ ʟʘʷʚʣʝʥʠʷ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨ-
ʛʘʥʳ. ʕʪʦ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ɺʣʘʜʠʩʣʘʚʘ: ʦʥ ʥʘʫʯʠʣʩʷ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʟʠʮʠʶ 
(çʚʩʝ ʦʙʟʦʨʳ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʰʝ ʤʥʝʥʠʝ, ʤʳ ʥʠʢʦʛʦ ʥʝ ʧʨʠʟʳʚʘʝʤ ʥʝ ʭʦʜʠʪʴ ʚ ʟʘʚʝʜʝʥʠʝè) ʠ ʟʘ-
ʱʠʱʘʪʴ ʩʝʙʷ ʶʨʠʜʠʯʝʩʢʠ. ɼʣʷ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʘ ʩ ʥʝʙʦʣʴʰʦʡ ʢʦʤʘʥʜʦʡ ʵʪʦ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ çʛʣʘʚʥʦʛʦ ʦʙʟʦʨʱʠʢʘè ï ʵʪʦ ʥʝ ʧʨʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʦʥʪʘʞ, ʘ ʧʨʦ ʩʠ-
ʩʪʝʤʥʳʡ ʤʝʪʦʜ: ʧʝʪʣʠʯʢʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʦʚʪʦʨʷʝʤʳʡ ʩʮʝʥʘʨʠʡ ʢʘʢ ʛʘʨʘʥʪʠʷ ʧʨʝʜ-
ʩʢʘʟʫʝʤʦʩʪʠ, ʘʥʘʣʠʪʠʢʘ ʥʝʛʘʪʠʚʘ ʢʘʢ ʜʨʘʡʚʝʨ ʨʦʩʪʘ, ʨʝʧʫʪʘʮʠʦʥʥʘʷ ʟʘʱʠʪʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ɺʣʘʜʠ-
ʩʣʘʚ ʩʪʨʦʠʪ ʙʣʦʛ ʥʘ ʫʪʠʣʠʪʘʨʥʦʡ ʮʝʥʥʦʩʪʠ: ʟʨʠʪʝʣʴ ʠʜʸʪ ʢ ʥʝʤʫ ʥʝ ʟʘ ʨʘʟʚʣʝʯʝʥʠʝʤ, ʘ ʟʘ ʧʨʦʚʝʨʝʥʥʳʤ 
ʬʘʢʪʦʤ ï ʩʪʦʠʪ ʣʠ ʪʨʘʪʠʪʴ ʜʝʥʴʛʠ ʚ ʵʪʦʤ ʟʘʚʝʜʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʠʢʨʦʠʥʬʣʶʝʥʩʝʨʳ ʚ ɹʝʣʘʨʫʩʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʦʪʢʘʟ ʦʪ ʩʣʦʞʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʚ ʧʦʣʴʟʫ ʤʠʥʠʤʘʣʠʟʤʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦʚʝʨʠʷ. ʀʭ 
ʛʣʘʚʥʳʡ ʘʢʪʠʚ ï ʥʝ ʢʘʯʝʩʪʚʦ ʢʘʨʪʠʥʢʠ, ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʘʣʴʥʦʩʪʴ ʙʝʟ ʧʨʠʢʨʘʩ. ʉʤʘʨʪʬʦʥ, 
ʧʝʪʣʠʯʢʘ, ʧʨʦʩʪʳʝ ʨʝʜʘʢʪʦʨʳ ï ʦʩʥʦʚʥʦʡ ʘʨʩʝʥʘʣ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʠʥʠʤʘʣʠʟʤ ʤʠʢʨʦ-
ʠʥʬʣʶʝʥʩʝʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʦʩʦʟʥʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʳ-
ʩʪʨʘʠʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʯʝʤ ʫ ʤʘʢʨʦʠʥʬʣʶʝʥʩʝʨʦʚ. ɼʨʦ-
ʞʘʱʘʷ ʢʘʤʝʨʘ, ʰʫʤ ʫʣʠʮʳ, ʙʳʪʦʚʦʡ ʬʦʥ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʧʨʦʜʘʢʰʝʥʘ ï ʚʩʸ ʵʪʦ ʨʘʙʦʪʘʝʪ ʢʘʢ ʜʦʢʘʟʘ-
ʪʝʣʴʩʪʚʦ ʧʦʜʣʠʥʥʦʩʪʠ. ɿʨʠʪʝʣʴ ʚʝʨʠʪ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʚʠʜʝʦ ʢʨʘʩʠʚʦʝ, ʘ ʧʦʪʦʤʫ ʯʪʦ ʧʦʢʘʟʘʥʥʦʝ ʤʦʞʥʦ 
ʧʨʦʚʝʨʠʪʴ: ʩʭʦʜʠʪʴ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʟʘʚʝʜʝʥʠʝ ʠʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʟʘʛʦʚʦʨʠʪʴ ʥʘ ʙʝʣʦʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ТЕХНОЛОГИИ ФОРМИРОВАНИЯ МЕДИЙНОГО 
ИМИДЖА ОРГАНИЗАЦИИ 

Вакульчик Диана Андреевна 
ʩʪʫʜʝʥʪ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ. ʉ. ʇʫʰʢʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʫʥʜʫʢ ʉʚʝʪʣʘʥʘ ʉʝʨʛʝʝʚʥʘ 
ʢʘʥʜ. ʬʠʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ. ʉ. ʇʫʰʢʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʜʠʡʥʦʛʦ ʠʤʠʜʞʘ 
ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʚʝʜʫʱʝʛʦ ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʆɸʆ çʉʘʚʫʰʢʠʥ 
ʧʨʦʜʫʢʪè. ɸʚʪʦʨʦʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʜʠʡʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʘʢʪʠʯʝ-
ʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʜʠʡʥʦʡ ʩʪʨʘʪʝʛʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʜʠʡʥʳʡ ʠʤʠʜʞ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʧʫʪʘʮʠʝʡ, ʮʠʬʨʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘʥʪʠʢʨʠʟʠʩ-
ʥʳʡ PR, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʝʥʪ (UGC).  
 

TECHNOLOGIES FOR FORMING THE MEDIA IMAGE OF AN ORGANIZATION 
 

Vakulchik Diana Andreevna 
 

Scientific adviser: Klunduk Svetlana Sergeevna 
 
Abstract: this article examines modern technologies for shaping an organization's media image using the ex-
ample of the Belarusian dairy producer Savushkin Product. The author analyzed the organization's media 
presence and developed practical recommendations for optimizing its media strategy.  
Keywords: media image, reputation management, digital communications, crisis PR, user-generated content 
(UGC). 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʧʝʭ ʙʠʟʥʝʩʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʚ 

ʩʦʟʥʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʢʦʤʧʘʥʠʠ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʝʸ ʢʦʨʧʦʨʘʪʠʚʥʳʝ 
ʠʜʝʘʣʳ ʩʦʟʚʫʯʥʳ ʦʞʠʜʘʥʠʷʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɺ ʪʝʦʨʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ çʠʤʠʜʞ ʦʨʛʘʥʠʟʘʮʠʠè ʪʨʘʢ-
ʪʫʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʤʥʦʛʦʤʝʨʥʳʡ ʬʝʥʦʤʝʥ, ʦʪʨʘʞʘʶʱʠʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 
ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ [2]. ʂʣʶʯʝʚʳʤ ʢʘʥʘʣʦʤ ʝʛʦ ʪʨʘʥʩʣʷʮʠʠ ʚʳʩʪʫʧʘʶʪ ʤʝʜʠʘ, 
ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʨʦʜʫʢʪʦʚ, ʜʦʩʪʘʚʣʷʶʱʠʭ 
ʥʦʚʦʩʪʠ, ʨʝʢʣʘʤʫ ʠ ʠʥʦʡ ʢʦʥʪʝʥʪ [1].  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʜʠʡʥʦʛʦ ʠʤʠʜʞʘ, ʚʳʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ 
ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʧʫʪʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʤʝʜʠʘʩʨʝʜʳ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 20 ʣʝʪ ʧʨʦʜʫʢʮʠʷ ʆɸʆ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè ʷʚʣʷʝʪʩʷ ʬʘʚʦʨʠʪʦʤ ʧʦʪʨʝʙʠ-
ʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʧʦʣʫʯʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ. ʂʦʤʧʘʥʠʷ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ ʢʘʢ çʣʠ-
ʜʝʨ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʪʫʨʘʣʴʥʦʡ ʤʦʣʦʯ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘè [3]. ʉʚʦʶ ʛʣʘʚʥʫʶ ʤʠʩʩʠʶ ʢʦʤʧʘʥʠʷ ʬʦʨʤʫʣʠʨʫʝʪ ʪʘʢ: 
çɼʘʨʠʪʴ ʣʶʜʷʤ ʨʘʜʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝè. ɻʣʘʚʥʳʡ ʧʨʠʥʮʠʧ ï ʥʘʪʫʨʘʣʴʥʦʩʪʴ, ʧʦʣʝʟʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦ-
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ʜʫʢʮʠʠ. ʂʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʳʨʴʝʚʫʶ ʟʦʥʫ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʢʦʥʪʨʦʣʴ 
ʢʘʯʝʩʪʚʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʜʦ 90 %) ʠ ʙʝʟʦʪʭʦʜʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ [3; 4]. ɸʥʘʣʠʟ ʤʝʜʠʘʧʨʠʩʫʪʩʪʚʠʷ ʢʦʤʧʘʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʧʷʪʠ ʧʣʘʪ-
ʬʦʨʤʘʭ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʝʥʪ ʚ Facebook, ɺʂʦʥʪʘʢʪʝ ʠ ʆʜʥʦʢʣʘʩʩʥʠʢʘʭ ʧʦʣʥʦʩʪʴʶ ʜʫʙʣʠʨʫʝʪʩʷ ʠ ʚʳʭʦʜʠʪ 
ʩ ʦʜʠʥʘʢʦʚʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʙʝʟ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʘʫʜʠʪʦʨʠʠ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ. 
ʈʝʞʝ ʦʙʥʦʚʣʷʝʪʩʷ YouTube-ʢʘʥʘʣ, ʯʪʦ ʦʙʲʷʩʥʠʤʦ ʙʦʣʴʰʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʩʦʟʜʘʥʠʝ ʚʠ-
ʜʝʦʢʦʥʪʝʥʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʪʦʯʢʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʢʣʠʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʠ Instagram. ʉʘʡʪ ʚʳʧʦʣ-
ʥʷʝʪ ʢʦʤʧʣʝʢʩ ʠʤʠʜʞʝʚʳʭ ʬʫʥʢʮʠʡ: ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ (ʮʝʥʥʦʩʪʠ, ʤʠʩʩʠʷ, ʜʝʚʠʟ), ʨʝʩʫʨʩʥʫʶ (ʬʦʨʤʘ 
ʜʣʷ ʦʪʧʨʘʚʢʠ ʨʝʟʶʤʝ) ʠ ʣʠʯʥʦʩʪʥʦ-ʚʦʟʚʳʰʘʶʱʫʶ (ʧʫʙʣʠʢʘʮʠʷ ʜʦʩʪʠʞʝʥʠʡ ʢʦʤʧʘʥʠʠ). ʆʩʦʙʦʛʦ ʚʥʠʤʘ-
ʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʟʜʝʣ ʩ ʨʝʮʝʧʪʘʤʠ, ʬʠʣʴʪʨʫʝʤʳʤʠ ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʣʠ-
ʯʝʩʪʚʫ ʧʦʨʮʠʡ. ɺ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʢʦʥʪʝʥʪ ʚʳʭʦʜʠʪ ʯʘʱʝ, ʠ ʢʦʤʧʘʥʠʷ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪ ʢʦʤʤʫʥʠʢʘ-
ʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, ʦʧʝʨʘʪʠʚʥʦ ʦʪʚʝʯʘʷ ʥʘ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʜ ʢʘʞʜʳʤ ʧʦʩʪʦʤ. ɺʦ ɺʂʦʥʪʘʢʪʝ 
ʩ 2013 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ çɺʦʧʨʦʩ-ʦʪʚʝʪè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʘʫʜʠʪʦʨʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʫʙʣʠʯʥʘʷ ʦʙʨʘʪʥʘʷ 
ʩʚʷʟʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚ ʜʠʘʣʦʛʝ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʟʦʥʳ ʫʷʟʚʠʤʦʩʪʠ. ʂʦʤʧʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚ 
TikTok ʠ Threads, ʭʦʪʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʝʥʪ ʧʦ ʭʝʰʪʝʛʫ #ʩʘʚʫʰʢʠʥʧʨʦʜʫʢʪ ʪʘʤ ʘʢʪʠʚʥʦ ʛʝʥʝʨʠʨʫ-
ʝʪʩʷ, ʚʢʣʶʯʘʷ ʧʦʷʚʣʝʥʠʝ ʬʘʥ-ʘʢʢʘʫʥʪʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʧʨʦʜʫʢʮʠʠ. ʕʪʦʪ ʨʝʩʫʨʩ ʦʩʪʘʝʪʩʷ ʥʝʠʩʧʦʣʴʟʦ-
ʚʘʥʥʳʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠʜʞʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʫʱʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦ-
ʣʦʜʦʡ ʘʫʜʠʪʦʨʠʝʡ. ʅʘʠʙʦʣʝʝ ʩʝʨʴʸʟʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʢʦʤʤʫʥʠʢʘ-
ʮʠʡ. ɺ ʘʧʨʝʣʝ 2026 ʛʦʜʘ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʩʦʦʙʱʠʣ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʪʦʢʩʠʯʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʩʫʣʴʬʦʥʘ 
ʘʣʴʙʝʥʜʘʟʦʣʘ) ʚ ʪʚʦʨʦʛʝ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè [5]. ɼʘʥʥʘʷ ʥʦʚʦʩʪʴ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʣʘʩʴ ʚ ʉʄʀ, Threads 
ʠ TikTok, ʦʜʥʘʢʦ ʢʦʤʧʘʥʠʷ ʥʝ ʚʳʩʪʫʧʠʣʘ ʩ ʦʬʠʮʠʘʣʴʥʳʤ ʦʪʚʝʪʦʤ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʢʣʘʩʩʠʯʝʩʢʫʶ 
ʦʰʠʙʢʫ ï ʩʪʨʘʪʝʛʠʶ çʤʦʣʯʘʥʠʷè ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʤʦʜʝʨʠʨʫʶʪʩʷ ʦʪʟʳʚʳ ʥʘ ʗʥ-
ʜʝʢʩ.ʂʘʨʪʘʭ: ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʦʙʱʫʶ ʦʮʝʥʢʫ (4,9), ʧʨʠ ʚʭʦʜʝ ʥʘ ʢʘʨʪʦʯʢʫ ʤʝʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʞʘʣʦ-
ʙʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʦʪʟʳʚʳ ʤʦʞʝʪ ʬʦʨ-
ʤʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʫ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʝʪʝʥʟʠʡ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʘʜʘʧʪʘʮʠʶ 
ʢʦʥʪʝʥʪʘ ʧʦʜ ʧʣʘʪʬʦʨʤʳ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʢʘʥʘʣʦʚ, ʩʠʩʪʝʤʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʧʦʤʠʥʘʥʠʡ, ʚʥʝʜʨʝʥʠʝ ʘʥ-
ʪʠʢʨʠʟʠʩʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩ ʦʪʟʳʚʘʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 
ʧʨʘʢʪʠʢʠ ʧʦʣʥʦʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʢʦʥʪʝʥʪʘ ʚ Facebook, ɺʂʦʥʪʘʢʪʝ ʠ ʆʜʥʦʢʣʘʩʩʥʠʢʘʭ ʙʝʟ ʫʯʸʪʘ ʩʧʝʮʠʬʠ-
ʢʠ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʢʦʥʪʝʥʪ-ʩʪʨʘʪʝʛʠʶ. ɸʫʜʠʪʦʨʠʷ ʆʜʥʦʢʣʘʩʩʥʠʢʦʚ, ʚʦʧʨʝ-
ʢʠ ʫʩʪʦʡʯʠʚʦʤʫ ʩʪʝʨʝʦʪʠʧʫ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ: ʪʨʝʪʴ ʘʫʜʠ-
ʪʦʨʠʠ (35 %) ʩʦʩʪʘʚʣʷʶʪ ʣʶʜʠ ʚ ʚʦʟʨʘʩʪʝ 25ï35 ʣʝʪ, ʥʘ ʞʝʥʱʠʥ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 70 % ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 
ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ çʞʝʥʩʢʦʤʫè ʠ çʩʝʤʝʡʥʦʤʫè ʢʦʥʪʝʥʪʫ. ɸʫʜʠʪʦʨʠʷ ʦʪʜʘʝʪ ʧʨʝʜ-
ʧʦʯʪʝʥʠʝ ʛʨʘʬʠʢʝ ʠ ʚʠʜʝʦ, ʘ ʥʝ ʪʝʢʩʪʘʤ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʚʠʟʫʘʣʴʥʦ ʧʨʦʩʪʳʭ 
ʧʦʩʪʘʭ, ʨʝʮʝʧʪʘʭ ʠ ʢʦʥʢʫʨʩʘʭ. ɸʫʜʠʪʦʨʠʷ ɺʂʦʥʪʘʢʪʝ ï  ʣʶʜʠ 25ï44 ʣʝʪ, ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʥʱʠʥʳ (62 %). 
ʇʦʣʴʟʦʚʘʪʝʣʠ ʘʢʪʠʚʥʦ ʧʦʪʨʝʙʣʷʶʪ ʚʠʜʝʦ ʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʢʫʣʠʥʘʨʠʝʡ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʦʩʳ, 
ʩʪʘʪʴʠ, ʚʠʜʝʦʨʦʣʠʢʠ ʠ ʧʨʷʤʳʝ ʵʬʠʨʳ. ɸʫʜʠʪʦʨʠʷ Facebook ï ʞʝʥʱʠʥʳ (58 %) ʠ ʚʦʟʨʘʩʪ 25ï44 ʛʦʜʘ 
(ʧʦʯʪʠ 70 %). ʇʦʣʴʟʦʚʘʪʝʣʠ ʦʙʨʘʟʦʚʘʥʳ, ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʳ, ʠʥʪʝʨʝʩʫʶʪʩʷ ʙʠʟʥʝʩʦʤ ʠ ʢʫʣʴʪʫʨʦʡ. ʕʪʦʪ 
ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʠʤʠʜʞʝʚʳʤ, ʘ ʥʝ ʧʨʦʜʘʶʱʠʤ, ʧʦʵʪʦʤʫ ʧʫʙʣʠʢʦʚʘʪʴ ʩʣʝʜʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʣʦ-
ʚʳʝ ʥʦʚʦʩʪʠ, ʢʝʡʩʳ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʛʨʘʜʳ. 

ʂʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʠʪʴ ʢʘʥʘʣʳ TikTok ʠ Threads, ʛʜʝ ʫʞʝ ʘʢʪʠʚʥʦ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʦʣʴʟʦʚʘ-
ʪʝʣʴʩʢʠʡ ʢʦʥʪʝʥʪ ʧʦ ʭʝʰʪʝʛʫ #ʩʘʚʫʰʢʠʥʧʨʦʜʫʢʪ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʧʫʩʪʠʪʴ ʦʬʠʮʠʘʣʴʥʳʡ ʘʢʢʘʫʥʪ ʚ 
TikTok ʩ ʬʦʨʤʘʪʦʤ ʢʦʨʦʪʢʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʠʜʝʦ: ʨʝʮʝʧʪʳ ʟʘ 30 ʩʝʢʫʥʜ, ʩʦʚʝʪʳ ʧʦ ʭʨʘʥʝʥʠʶ ʤʦʣʦʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ, ʟʘʢʫʣʠʩʴʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʝʣʣʝʥʜʞʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 
ʣʝʛʠʪʠʤʠʟʠʨʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʝʥʪ, ʥʦ ʠ ʥʘʧʨʘʚʣʷʪʴ ʝʛʦ ʚ ʧʦʟʠʪʠʚʥʦʝ 
ʨʫʩʣʦ. ɺ Threads ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʤʠʢʨʦʙʣʦʛ ʦ ʢʫʣʴʪʫʨʝ ʧʠʪʘʥʠʷ, ʩʝʤʝʡʥʳʭ ʮʝʥʥʦʩʪʷʭ ʠ ʟʜʦʨʦʚʴʝ, 
ʧʝʨʝʢʣʠʢʘʶʱʠʡʩʷ ʩ ʤʠʩʩʠʝʡ çɼʘʨʠʪʴ ʣʶʜʷʤ ʨʘʜʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝè, ʧʦʜʜʝʨʞʠʚʘʷ ʜʠʘʣʦʛ ʩ ʘʫʜʠʪʦʨʠʝʡ, 
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ʢʦʪʦʨʘʷ ʫʞʝ ʦʙʩʫʞʜʘʝʪ ʧʨʦʜʫʢʮʠʶ ʥʘ ʵʪʦʡ ʧʣʘʪʬʦʨʤʝ. 
ʏʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʠʟʙʝʞʘʪʴ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʥʳʡ ʘʥʪʠʢʨʠ-

ʟʠʩʥʳʡ ʧʨʦʪʦʢʦʣ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʨʳ: ʢʦʤʧʘʥʠʷ ʦʙʷʟʘʥʘ ʚ ʪʝʯʝʥʠʝ 3ï6 ʯʘʩʦʚ ʧʫʙʣʠʢʦʚʘʪʴ ʦʬʠʮʠ-
ʘʣʴʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʧʦʜʪʚʝʨʜʠʚ, ʯʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʚ ʢʫʨʩʝ ʠ ʫʞʝ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʩʠʪʫʘʮʠʠ. ʇʦʩʣʝ ʚʳʨʘ-
ʙʦʪʢʠ ʦʬʠʮʠʘʣʴʥʦʡ ʣʠʥʠʠ ʜʦʥʝʩʪʠ ʝʸ ʜʦ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʝʛʫʣʷʨʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥ-
ʥʦʩʪʴ ʦ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʠ ʧʨʠʥʷʪʳʭ ʤʝʨʘʭ. ʇʦʩʣʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʪʫʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʧʳʪ ʠ ʧʦʜ-
ʛʦʪʦʚʠʪʴ ʘʣʛʦʨʠʪʤ ʥʘ ʩʣʫʯʘʡ ʧʦʚʪʦʨʝʥʠʷ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʦʪʟʳʚʘʤʠ ʥʘ ʗʥʜʝʢʩ.ʂʘʨʪʘʭ ʠ ʜʨʫʛʠʭ ʛʝʦʩʝʨʚʠʩʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʨʝʛʫ-
ʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʚʳʜʝʣʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʪ-ʙʦʪ ʜʣʷ ʧʝʨʚʠʯʥʦʡ 
ʬʠʣʴʪʨʘʮʠʠ. ʆʪʚʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʳ: ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʟʠʪʠʚʥʳʡ ʦʪʟʳʚ ʠ ʧʨʝʜʣʦ-
ʞʝʥʠʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʚ ʣʠʯʥʦʤ ʜʠʘʣʦʛʝ ʜʣʷ ʥʝʛʘʪʠʚʥʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʠʣʠʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʪʝʥʪʘ (UGC) ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʘʢʢʘʫʥʪʘʭ. ʈʝʛʫʣʷʨʥʳʝ ʨʝʧʦʩʪʳ ʬʦʪʦ 
ʠ ʚʠʜʝʦ ʦʪ ʢʣʠʝʥʪʦʚ ʩ ʭʝʰʪʝʛʘʤʠ ʢʦʤʧʘʥʠʠ ʚʳʩʪʫʧʘʶʪ ʩʦʮʠʘʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʢʘʯʝʩʪʚʘ. ʄʦʞʥʦ 
ʚʚʝʩʪʠ ʝʞʝʤʝʩʷʯʥʳʡ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʝʝ ʙʣʶʜʦ ʠʟ ʧʨʦʜʫʢʮʠʠ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè ʩ ʧʨʠʟʘʤʠ, ʯʪʦ ʩʪʠ-
ʤʫʣʠʨʫʝʪ ʛʝʥʝʨʘʮʠʶ UGC. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʢʦʤʧʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 
ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʠ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ ʜʦʚʝʨʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʫʢʨʝʧʠʪʴ ʩʪʘʪʫʩ ʣʠʜʝʨʘ ʦʪʨʘʩʣʠ, 
ʚʳʩʪʨʦʠʚ ʫʩʪʦʡʯʠʚʳʡ ʤʝʜʠʡʥʳʡ ʠʤʠʜʞ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʮʠʬʨʦʚʦʡ ʤʝ-
ʜʠʘʩʨʝʜʳ.  
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УДК 659 

ОСОБЕННОСТИ ЛЕКСИКО-СЕМАНТИЧЕСКОЙ 
ОРГАНИЗАЦИИ БЕЛОРУССКОЯЗЫЧНЫХ 
РЕКЛАМНЫХ ИНТЕРНЕТ-ТЕКСТОВ 

Базеева Ольга Александровна  
ʩʪʫʜʝʥʪʢʘ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʚʘʣʴʯʫʢ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ  
ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʣʦ-
ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʨʝʢʣʘʤʥʳʭ ʀʥʪʝʨʥʝʪ-ʪʝʢʩʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʙʝʣʦʨʫʩʩʢʠʭ ʢʦʤʧʘʥʠʡ: ʬʘʙʨʠʢʠ çʀʥʛʤʘʥ 
ʤʦʨʦʞʝʥʦʝè, ʨʘʟʚʠʚʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʙʨʝʥʜʦʚ, ʠ ʢʦʤʧʘʥʠʠ çʄʘʨʢ ʌʦʨʤʝʣʴè, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʤʝʪʘʬʦʨʳ, ʨʠʪʦʨʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʦʮʝ-
ʥʦʯʥʘʷ ʣʝʢʩʠʢʘ, ʧʨʝʮʝʜʝʥʪʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʘʢʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʘʧʝʣʣʠʨʫʝʪ ʢ ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʘʤʷʪʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ 
ʥʝʡʪʨʘʣʴʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʧʦʩʳʣ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʦʪʥʦʰʝʥʠʝ ʠ 
ʥʘʧʨʘʚʣʷʝʪ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʝʢʩʠʢʘ, ʨʝʢʣʘʤʘ, ʀʥʪʝʨʥʝʪ-ʪʝʢʩʪ, ʷʟʳʢ ʉʄʀ 
 

FEATURES OF LEXICAL AND SEMANTIC ORGANIZATION BELARUSIA-LANGUAGE ADVERTISING 
TEXTS ON THE INTERNET 

 
Bazeyeva Volha Alyaksandrauna 

 
Scientific adviser: Kavalchuk Volha Mikalaeuna 

 
Abstract. The article examines the peculiarities of the lexical and semantic organization of Belarusian-
language online advertising texts using the example of two Belarusian companies: the çIngman Ice Creamè 
factory, which develops several brands, and the çMark Formelleè company, which specializes in clothing pro-
duction. Such tools as metaphors, rhetorical questions, evaluative vocabulary, and precedent statements are 
analyzed. As a result, it is concluded that the use of such statements appeals to cultural identity and emotional 
memory, transforming a neutral statement into an emotionally charged message that shapes the attitude and 
directs consumer behavior.  
Key words: vocabulary, advertising, Online text, media language 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʝʣʦʨʫʩʩʢʠʝ ʢʦʤʧʘʥʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʷʟʳʢʦʚ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʨʫʩʩʢʠʡ, ʪʘʢ ʠ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢʦʚʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʀʥʪʝʨʥʝʪ-
ʪʝʢʩʪʦʚ. ʇʨʠ ʵʪʦʤ ʢʪʦ-ʪʦ ʚʳʙʠʨʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʨʝʢʣʘʤʥʳʡ ʜʠʩʢʫʨʩ, ʢʪʦ-ʪʦ ï ʙʝ-
ʣʦʨʫʩʩʢʦʷʟʳʯʥʳʡ, ʢʪʦ-ʪʦ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴ ʦʙʘ.  

ʃʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʥʘʣʠʟʘ ʧʦʜʦʙʥʳʭ ʪʝʢʩʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʢʘ-
ʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʪʝʢʩʪʦʚʳʡ ʢʦʥʪʝʥʪ ʚʣʠʷʝʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʢʘʢ ʚʦʟʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 
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ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤ. 
ɺ ʙʝʣʦʨʫʩʩʢʦʷʟʳʯʥʦʤ ʨʝʢʣʘʤʥʦʤ ʜʠʩʢʫʨʩʝ ʚ ʀʥʩʪʘʛʨʘʤ-ʘʢʢʘʫʥʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʨʝʥʜʦʚ ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ɺ ʀʥʩʪʘʛʨʘʤ-ʘʢʢʘʫʥʪʝ ʙʨʝʥʜʘ çBelypolusè (ʧʨʠ-
ʥʘʜʣʝʞʠʪ ʢʦʤʧʘʥʠʠ çʀʥʛʤʘʥ ʤʦʨʦʞʝʥʦʝè) ʙʳʣʠ ʟʘʤʝʯʝʥʳ ʤʝʪʘʬʦʨʳ: çʟʘʣʘʪʳʷ ʤʘʤʝʥʪʳè, çʮʸʧʣʳʷ 
ʢʘʜʨʳè [1] (ʧʝʨʝʚʦʜ: çʟʦʣʦʪʳʝ ʤʦʤʝʥʪʳè, çʪʝʧʣʳʝ ʢʘʜʨʳè). ʕʪʠ ʤʝʪʘʬʦʨʳ ʨʘʙʦʪʘʶʪ ʥʘ ʛʣʫʙʠʥʥʦʤ, 
ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʩʦʟʜʘʚʘʷ ʥʝ ʧʨʦʩʪʦ ʦʙʨʘʟ, ʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ʉʣʦʚʦ çʟʘʣʘʪʳʷè 
ʚʳʚʦʜʠʪ ʮʝʥʥʦʩʪʴ ʚʦʩʧʦʤʠʥʘʥʠʡ ʟʘ ʨʘʤʢʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ. çʎʸʧʣʳʷ ʢʘʜʨʳè ʘʧʝʣʣʠʨʫʶʪ ʢ ʙʘʟʦʚʦʡ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʣʠʟʦʩʪʠ ʠ ʫʶʪʝ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʵʪʦ ʪʘʢʪʠʣʴʥʳʡ ʦʧʳʪ, ʢʦʪʦʨʳʡ 
ʤʦʞʥʦ çʧʦʯʫʚʩʪʚʦʚʘʪʴè ʯʝʨʝʟ ʵʢʨʘʥ. ʄʝʪʘʬʦʨʘ ʪʝʧʣʘ ʜʝʣʘʝʪ ʚʦʩʧʦʤʠʥʘʥʠʝ ʦʩʷʟʘʝʤʳʤ ʠ ʞʠʚʳʤ, ʚʳ-
ʟʳʚʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʢʣʠʢ, ʘ ʠʤʝʥʥʦ ʞʝʣʘʥʠʝ ʚʝʨʥʫʪʴʩʷ ʚ ʫʢʘʟʘʥʥʳʡ ʤʦʤʝʥʪ. ʊʘʢʘʷ ʨʝʢʣʘʤʘ ʥʝ 
ʧʨʦʜʘʝʪ ʬʫʥʢʮʠʶ, ʦʥʘ ʧʨʦʜʘʝʪ ʯʫʚʩʪʚʦ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʠ ʨʠʪʦʨʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʪʘʢʠʝ ʢʘʢ: çɸ ˄ ʚʘʩ ʸʩʮʴ ʣʶʙʽʤʳʷ ʙʝʣʘʨʫʩʢʽʷ ʩʣʦʚʳ?è, 
çʗʢʦʝ ʤʝʩʮʘ ʟʘʭʘʮʝʣʘʩʷ ʥʘʚʝʜʘʮʴ? ɸ, ʤʘʛʯʳʤʘ, ʫʞʦ ʧʘʩʧʝʣʽ ʛʵʪʘʡ ʚʦʩʝʥʥʶ ʥʝʜʟʝ ʧʘʙʳʚʘʮʴ?è, çɺʳ 
ʢʘʣʽ-ʥʝʙʫʜʟʴ ʛʫʣʷʣʽ ˄ ʛʫʣʴʥʶ ñʗ ʥʽʢʦʣʽ ʥʝéò?è [1] (ʧʝʨʝʚʦʜ: çɸ ʫ ʚʘʩ ʝʩʪʴ ʣʶʙʠʤʳʝ ʙʝʣʦʨʫʩʩʢʠʝ ʩʣʦ-
ʚʘ?è, çʂʘʢʦʝ ʤʝʩʪʦ ʟʘʭʦʪʝʣʦʩʴ ʧʦʩʝʪʠʪʴ? ɸ, ʚʦʟʤʦʞʥʦ, ʫʞʝ ʫʩʧʝʣʠ ʵʪʦʡ ʦʩʝʥʴʶ ʛʜʝ-ʪʦ ʧʦʙʳʚʘʪʴ?è, 
çɺʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʠʛʨʘʣʠ ʚ ʠʛʨʫ ñʗ ʥʠʢʦʛʜʘ ʥʝéò ?è). ʕʪʠ ʨʠʪʦʨʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʚʳʩʪʨʦʝʥʳ ʚ ʯʸʪʢʫʶ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʘʪʝʛʠʶ, ʮʝʣʴ ʢʦʪʦʨʦʡ ï ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʘʩʩʠʚʥʦʛʦ ʯʠʪʘʪʝʣʷ ʚ ʘʢʪʠʚʥʦʛʦ ʩʦ-
ʫʯʘʩʪʥʠʢʘ ʜʠʘʣʦʛʘ. ʇʝʨʚʳʡ ʚʦʧʨʦʩ ï çɸ ʫ ʚʘʩ ʸʩʮʴ ʣʶʙʽʤʳʷ ʙʝʣʘʨʫʩʢʽʷ ʩʣʦʚʳ?è ï ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ 
çʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʢʨʶʯʢʘè. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʥʝʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʘ ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʣʠʯʥʦ-
ʤʫ ʦʧʳʪʫ ʠ ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʟʘʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢʘ ʩʦʚʝʨʰʠʪʴ ʤʛʥʦʚʝʥʥʳʡ ʚʥʫʪ-
ʨʝʥʥʠʡ ʧʦʠʩʢ, ʚʳʟʚʘʪʴ ʚ ʧʘʤʷʪʠ ʧʨʠʷʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 
ʩʚʷʟʴ ʩ ʢʦʤʤʫʥʠʢʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʝʛʦ ʚʥʫʪʨʝʥʥʝʤʫ ʤʠʨʫ. ʉʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ ï 
çʗʢʦʝ ʤʝʩʮʘ ʟʘʭʘʮʝʣʘʩʷ ʥʘʚʝʜʘʮʴ? ɸ, ʤʘʛʯʳʤʘ, ʫʞʦ ʧʘʩʧʝʣʽ ʛʵʪʘʡ ʚʦʩʝʥʥʶ ʥʝʜʟʝ ʧʘʙʳʚʘʮʴ?è ʨʘʙʦʪʘ-
ʶʪ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʧʘʤʷʪʠ. ʕʪʦʪ ʧʨʠʸʤ ʵʬʬʝʢʪʠʚʥʦ ʩʚʷʟʳʚʘʝʪ ʙʫʜʫʱʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 
ʫʩʣʫʛʠ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʠʷʪʥʳʤʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ, ʩʦʟʜʘʚʘʷ ʚ ʩʦʟʥʘʥʠʠ ʝʜʠʥʳʡ ʧʦʟʠʪʠʚʥʳʡ 
ʢʦʥʪʝʢʩʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʪʝʤʦʡ ʧʫʪʝʰʝʩʪʚʠʡ. ɺʦʧʨʦʩ çɺʳ ʢʘʣʽ-ʥʝʙʫʜʟʴ ʛʫʣʷʣʽ  ˄ʛʫʣʴʥʶ ñʗ ʥʽʢʦʣʽ ʥʝ...?òè ï 
ʵʪʦ ʩʦʮʠʘʣʴʥʳʡ ʪʨʠʛʛʝʨ. ʆʥ ʘʧʝʣʣʠʨʫʝʪ ʢ ʦʙʱʝʤʫ ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʦʧʳʪʫ, ʯʘʩʪʦ ʩʚʷʟʘʥʥʦʤʫ ʩ ʜʨʫʞʝʩʢʠʤ 
ʦʙʱʝʥʠʝʤ. ʋʧʦʤʠʥʘʥʠʝ ʠʟʚʝʩʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠʛʨʳ ʤʛʥʦʚʝʥʥʦ ʚʳʟʳʚʘʝʪ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʦʙʨʘʟʳ ʚʝʩʝ-
ʣʴʷ, ʣʝʛʢʦʩʪʠ ʠ ʦʙʱʝʥʠʷ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʮʝʥʦʯʥʘʷ ʣʝʢʩʠʢʘ: çʜʘʣʽʢʘʪʥʘʝ ʤʘʨʦʟʽʚʘè, çʩʘʧʨʘ˄ʜʥʳ ʩʤʘʢ ɹʝʣʘʨʫʩʽè, 
çʘʩʘʙʣʽʚʳ ʩʤʘʢè, çʣʶʙʽʤʘʝ ʤʘʨʦʟʽʚʘè [1] (ʧʝʨʝʚʦʜ: çʥʝʞʥʦʝ ʤʦʨʦʞʝʥʦʝè, çʦʩʦʙʝʥʥʳʡ ʚʢʫʩè, çʥʘʩʪʦʷ-
ʱʠʡ ʚʢʫʩ ɹʝʣʘʨʫʩʠè, çʣʶʙʠʤʦʝ ʤʦʨʦʞʝʥʦʝè). ʊʘʢʠʝ ʩʣʦʚʘ ʦʢʘʟʳʚʘʶʪ ʤʦʱʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟ-
ʜʝʡʩʪʚʠʝ, ʬʦʨʤʠʨʫʷ ʥʝ ʧʨʦʩʪʦ ʦʙʨʘʟ ʧʨʦʜʫʢʪʘ, ʘ ʮʝʣʫʶ ʩʠʩʪʝʤʫ ʧʦʟʠʪʠʚʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. çɼʘʣʽʢʘʪʥʘʝ 
ʤʘʨʦʟʽʚʘè ʠ çʘʩʘʙʣʽʚʳ ʩʤʘʢè ʨʘʙʦʪʘʶʪ ʥʘ ʩʦʟʜʘʥʠʝ ʦʱʫʱʝʥʠʷ ʵʢʩʢʣʶʟʠʚʥʦʩʪʠ ʠ ʧʨʝʤʠʘʣʴʥʦʩʪʠ, ʘʧʝʣ-
ʣʠʨʫʷ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʥʠʢʘʣʴʥʦʤ, ʠʟʳʩʢʘʥʥʦʤ ʦʧʳʪʝ, ʜʦʩʪʫʧʥʦʤ ʥʝ ʚʩʝʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, çʩʘ-
ʧʨʘ˄ʜʥʳ ʩʤʘʢ ɹʝʣʘʨʫʩʽè ʠ çʣʶʙʽʤʘʝ ʤʘʨʦʟʽʚʘè ʚʢʣʶʯʘʶʪ ʤʦʱʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʦʩʪʘʣʴʛʠʠ ʠ ʥʘʮʠʦʥʘʣʴ-
ʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʇʝʨʚʘʷ ʬʨʘʟʘ ʘʧʝʣʣʠʨʫʝʪ ʢ ʘʫʪʝʥʪʠʯʥʦʩʪʠ, ʪʨʘʜʠʮʠʷʤ, ʩʦʟʜʘʚʘʷ ʜʦʚʝʨʠʝ ʯʝʨʝʟ 
ʚʢʫʩ, ʧʨʦʚʝʨʝʥʥʳʡ ʚʨʝʤʝʥʝʤ. ɺʪʦʨʘʷ ï çʣʶʙʽʤʘʝè ï ʥʘʧʨʷʤʫʶ ʦʙʨʘʱʘʝʪʩʷ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʘʤʷʪʠ, 
ʣʠʯʥʦʤʫ ʠ ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʦʧʳʪʫ, ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʫʟʥʘʚʘʥʠʷ ʠ ʪʝʧʣʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʵʪʦʪ ʣʝʢʩʠʯʝʩʢʠʡ ʥʘʙʦʨ ʦʭʚʘʪʳʚʘʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʤʦʤʝʥʪʦʚ: ʦʪ ʞʝʣʘʥʠʷ ʙʳʪʴ ʦʩʦʙʝʥʥʳʤ ʜʦ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʯʝʤʫ-ʪʦ ʙʦʣʴʰʦʤʫ ʠ ʥʘʜʝʞʥʦʤʫ, ʯʪʦ ʜʝʣʘʝʪ ʨʝʢʣʘʤʫ ʯʨʝʟʚʳʯʘʡʥʦ ʵʬ-
ʬʝʢʪʠʚʥʦʡ.  

ʄʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʝʮʝʜʝʥʪʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ: çʂʘʣʽ ʜʣʷ ʰʯʘʩʮʷ ʪʨʵʙʘ ʟʫʩʽʤ ʥʷʰʤʘʪéè, 
çʄʦʡ ʨʦʜʥʳ ʢʫʪ, ʷʢ ʪʳ ʤʥʝ ʤʽʣʳ!è, çʇʦʤʥʽʰ, ʢʘʣʽ ʷ ʩʧʘʪʢʘ˄ʩʷ ʟ ʪʘʙʦʶ, ʟʦʨʢʘ ɺʝʥʝʨʘ ˄ʟʳʰʣʘè [2] (ʧʝʨʝ-
ʚʦʜ: çʂʦʛʜʘ ʜʣʷ ʩʯʘʩʪʴʷ ʥʫʞʥʦ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦéè, çʄʦʡ ʨʦʜʥʦʡ ʫʛʦʣʦʢ, ʢʘʢ ʪʳ ʤʥʝ ʜʦʨʦʛ!è, çʇʦʤʥʠʰʴ, 
ʢʦʛʜʘ ʷ ʚʩʪʨʝʪʠʣʩʷ ʩ ʪʦʙʦʡ, ʟʚʝʟʜʘ ɺʝʥʝʨʘ ʚʟʦʰʣʘè). ɼʘʥʥʳʝ ʧʨʝʮʝʜʝʥʪʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 
ʤʦʱʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʛʣʫʙʠʥʥʦʤ, ʧʦʜʩʦʟʥʘʪʝʣʴ-
ʥʦʤ ʫʨʦʚʥʝ. ɺ ʦʩʥʦʚʝ ʚʩʝʭ ʪʨʝʭ ʣʝʞʠʪ ʩʪʨʘʪʝʛʠʷ ʘʩʩʦʮʠʘʮʠʠ ʪʦʚʘʨʘ ʠʣʠ ʙʨʝʥʜʘ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 
ʮʝʥʥʦʩʪʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʘʫʨʫ. ʇʝʨʚʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ï 
çʂʘʣʽ ʜʣʷ ʰʯʘʩʮʷ ʪʨʵʙʘ ʟʫʩʽʤ ʥʷʰʤʘʪéè ï ʘʧʝʣʣʠʨʫʝʪ ʢ ʢʦʥʮʝʧʮʠʠ ʧʨʦʩʪʦʛʦ, ʠʩʪʠʥʥʦʛʦ ʩʯʘʩʪʴʷ. ɺʪʦ-
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ʨʦʝ ï çʄʦʡ ʨʦʜʥʳ ʢʫʪ, ʷʢ ʪʳ ʤʥʝ ʤʽʣʳ!è ï ʠ ʪʨʝʪʴʝ ï çʇʦʤʥʽʰ, ʢʘʣʽ ʷ ʩʧʘʪʢʘ˄ʩʷ ʟ ʪʘʙʦʶ, ʟʦʨʢʘ ɺʝʥʝʨʘ 
˄ʟʳʰʣʘè ï ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʥʦʩʪʘʣʴʛʠʯʝʩʢʠʡ ʠ ʧʘʪʨʠʦʪʠʯʝʩʢʠʡ ʨʝʛʠʩʪʨʳ, ʘ ʪʘʢʞʝ ʨʦʤʘʥʪʠʯʝʩʢʫʶ ʧʘʤʷʪʴ, 
ʪʘʢ ʢʘʢ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʜʣʷ ʙʝʣʦʨʫʩʦʚ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʪʝʢʩʪʘʤʠ (ʧʝʨʚʳʡ ï ʗʢʫʙʘ 
ʂʦʣʘʩʘ, ʚʪʦʨʦʡ ï ʄʘʢʩʠʤʘ ɹʦʛʜʘʥʦʚʠʯʘ). ʆʥʠ ʘʢʪʠʚʠʨʫʶʪ ʤʦʱʥʝʡʰʠʝ ʷʢʦʨʷ ï ʣʶʙʦʚʴ ʢ ʤʘʣʦʡ ʨʦʜʠʥʝ ʠ 
ʣʠʯʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʧʝʨʚʦʡ ʣʶʙʚʠ, ʟʥʘʯʠʤʳʭ ʤʦʤʝʥʪʘʭ ʞʠʟʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʙʝʣʦʨʫʩʩʢʦʷʟʳʯʥʳʭ ʨʝʢʣʘʤʥʳʭ ʪʝʢʩʪʘʭ ʀʥʩʪʘʛʨʘʤ-ʘʢʢʘʫʥʪʦʚ ʙʨʝʥʜʦʚ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ: ʤʝʪʘʬʦʨʳ, ʨʠʪʦʨʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʦʮʝʥʦʯʥʘʷ ʣʝʢ-
ʩʠʢʘ ʠ ʧʨʝʮʝʜʝʥʪʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʊʘʢʦʝ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ 
ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʢʣʘʤʳ, ʢʦʪʦʨʘʷ ʘʧʝʣʣʠʨʫʝʪ ʢ ʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʘʤʷʪʠ, 
ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʥʝʡʪʨʘʣʴʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʧʦʩʳʣ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʦʨ-
ʤʠʨʫʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʝʣʦʨʫʩʩʢʠʝ ʙʨʝʥʜʳ 
ʤʦʛʫʪ ʧʨʦʜʫʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʢʣʘʤʥʳʭ ʪʝʢʩʪʘʭ ʠ ʨʫʩʩʢʫʶ ʣʝʢʩʠʢʫ, ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʨʝʯʴ 
ʠʥʦʷʟʳʯʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʠ ʜʨʫʛʠʝ ʩʪʨʘʪʝʛʠʠ ʨʝʢʣʘʤʥʳʭ ʀʥʪʝʨʥʝʪ-ʪʝʢʩʪʦʚ.  
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ʌɻɹʆʋ ɺʆ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʭʨʦʥʠʯʝʩʢʠʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ 
ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʫʭʫʜʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘ ʧʨʠʤʝʨʝ ʩʪʫʜʝʥʪʦʚ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʚʝʥʴʷ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ. ʇʨʠʚʝʜʝʥʳ 
ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʞʘʣʦʙʳ: ʥʘʨʫ-
ʰʝʥʠʷ ʩʥʘ, ʙʳʩʪʨʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʞʝʣʫʜʦʯʥʦ-ʢʠʝhʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʯʘʩʪʳʝ ʧʨʦʩʪʫʜʳ. ʅʘ ʦʩʥʦʚʘ-
ʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙʦʩʥʦʚʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʧʩʠʭʦʩʦʤʘʪʠʢʘ, ʩʪʫʜʝʥʪʳ, ʢʦʨʪʠʟʦʣ, ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, 
ʧʨʦʬʠʣʘʢʪʠʢʘ, ʩʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 
 

THE IMPACT OF STRESS ON HUMAN PHYSICAL HEALTH 
 

Khaptanova Valentina Abavna, 
Bardakhanova Ekaterina Pavlovna, 

Mantakhaev Grigory Aleksandrovich 
 

Abstract: This paper presents an analysis of the relationship between chronic psychoemotional stress and the 
deterioration of physical health in students of Irkutsk State Medical University. The paper discusses the patho-
physiological mechanisms of stress response. The results of our own empirical study are presented, which 
revealed the most common complaints: sleep disorders, fatigue, gastrointestinal disorders, and frequent colds. 
Based on the obtained data, the directions of prevention are substantiated. 
Keywords: chronic stress, psychosomatics, students, cortisol, defense mechanisms, prevention, somatic dis-
orders. 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ. ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʝʞʝʜʥʝʚʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʙʠʣʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʪʨʝʚʦʞʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʨʳʚʳ ʠ ʧʝʨʝʛʨʫʟʢʫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʫʩʣʦʚʠʷʭ 
ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚʥʝʰʥʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʣʠʯʥʦʩʪʴ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ 
ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʧʝʰʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦ-
ʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʂʘʥʘʜʩʢʠʡ ʙʠʦʣʦʛ ɻʘʥʩ ɻʫʛʦ ɹʨʫʥʦ ʉʝʣʴʝ (1907ï1982), ʩʪʦʷʚʰʠʡ ʫ ʠʩʪʦʢʦʚ ʩʪʨʝʩʩʦʣʦʛʠʠ, ʪʨʘʢʪʦ-
ʚʘʣ ʩʪʨʝʩʩ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʥʘ ʣʶʙʦʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʇʦ ʝʛʦ ʤʥʝ-
ʥʠʶ, ʠʩʪʦʯʥʠʢ ʨʘʟʜʨʘʞʝʥʠʷ ʥʝʩʫʱʝʩʪʚʝʥʝʥ ð ʦʜʠʥʘʢʦʚʳʡ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʦʪʚʝʪ ʟʘʧʫʩʢʘʝʪʩʷ ʠ ʧʨʠ ʬʠ-
ʟʠʯʝʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʠ, ʠ ʧʨʠ ʥʝʨʚʥʦʤ ʧʦʪʨʷʩʝʥʠʠ, ʠ ʜʘʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ. 

ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʜʝʬʠ-
ʮʠʪʦʤ ʚʨʝʤʝʥʠ, ʨʝʛʫʣʷʨʥʳʤʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʤʠ ʩʪʨʝʩʩʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʚʦʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲ-
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ʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʥʘʧʨʷ-
ʞʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʩʪʨʝʩʩʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ-
ʤʝʜʠʢʦʚ ʜʦʩʪʠʛʘʝʪ 45ï60%[5, 8]. 

ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ-
ʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʥʠʞʝʥʠʶ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʥʦ ʠ ʢ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ ʩʪʦʡʢʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʜʠʩʬʫʥʢʮʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʚʟʘʠ-
ʤʦʩʚʷʟʷʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʪʨʝʩʩ ʥʝ ʢʘʢ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ, ʘ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ 
ʬʘʢʪʦʨ, ʟʘʧʫʩʢʘʶʱʠʡ ʢʘʩʢʘʜ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʧʝʨʝʩʪʨʦʝʢ, ʟʘʚʝʨʰʘʶʱʠʭʩʷ ʧʦʨʘʞʝʥʠʝʤ 
ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ [6, 7]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʩʪʨʝʩʩʘ ʚ ʩʪʫʜʝʥʯʝ-
ʩʢʦʡ ʩʨʝʜʝ, ʥʦ ʠ ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʪʝʣʝʩʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ. 

ʏʞʤʵ ʡ ʠʙʝʙʰʡ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʤʘʪʠʯʝʩʢʠʭ ʞʘʣʦʙ ʫ ʩʪʫʜʝʥʪʦʚ ʀʨʢʫʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ ʩʚʷʟʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʩʠʭʦʣʦʛʠʯʝ-
ʩʢʠʤʠ ʟʘʱʠʪʘʤʠ ʠ ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

ɺ ʨʘʤʢʘʭ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʆʮʝʥʠʪʴ ʩʧʝʢʪʨ ʠ ʯʘʩʪʦʪʫ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. 
2. ʉʦʧʦʩʪʘʚʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʷʤʠ. 
3. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʭʨʦʥʠʯʝ-

ʩʢʦʛʦ ʩʪʨʝʩʩʘ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 

2026 ʛʦʜʫ. ɺ ʘʥʦʥʠʤʥʦʤ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 30 ʩʪʫʜʝʥʪʦʚ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦ-
ʨʠʷʤ: 18ï20 ʣʝʪ, 21-22 ʣʝʪ, 23-24 ʠ ʩʪʘʨʰʝ. ʄʝʪʦʜʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʣʘ ʘʚʪʦʨʩʢʘʷ ʘʥʢʝʪʘ, ʚʢʣʶ-
ʯʘʚʰʘʷ 11 ʚʦʧʨʦʩʦʚ (ʦʪʚʝʪ çʜʘè/çʥʝʪ).  

ʆʧʨʦʩ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 
ʆʪʤʝʯʘʣʠ ʣʠ ʚʳ ʫ ʩʝʙʷ ʜʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 3 ʤʝʩʷʮʘ? 
1. ɻʦʣʦʚʥʘʷ ʙʦʣʴ/ʇʦʚʳʰʝʥʠʝ ɸɼ 
2. ʇʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ 
3. ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 
4. ʉʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ (ʆʈɺʀ) 
5. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʩʘ 
6. ʅʘʨʫʰʝʥʠʝ ʩʥʘ 
7. ɼʝʧʨʝʩʩʠʚʥʳʝ ʤʳʩʣʠ 
8. ʋʚʝʣʠʯʝʥʠʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ/ʩʠʛʘʨʝʪ 
9. ʏʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ 
10. ʉʪʠʩʢʠʚʘʥʠʝ ʟʫʙʦʚ/ʥʘʧʨʷʞʝʥʳ ʪʨʘʧʝʮʝʚʠʜʥʳʝ ʤʳʱʮʳ  
11. ʋʭʫʜʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʩ ʜʨʫʟʴʷʤʠ/ʦʜʥʦʛʨʫʧʧʥʠʢʘʤʠ/ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ  
ʉʞʠʬʤʵʫʙʫʴ ʪʧʚʪʫʛʞʦʦʧʜʧ ʡʪʪʤʞʝʧʛʙʦʡʸ  
ɺ ʭʦʜʝ ʘʥʦʥʠʤʥʦʛʦ ʦʧʨʦʩʘ 30 ʩʪʫʜʝʥʪʦʚ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ (18ï20 ʣʝʪ, 21ï22 ʛʦʜʘ, 23ï24 ʛʦʜʘ), ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʦʩʥʦʚʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩ-
ʩʦʤ. ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʩʠʤʧʪʦʤʦʚ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʫ ʥʠʭ ʚ ʪʝʯʝʥʠʝ ʧʦ-
ʩʣʝʜʥʠʭ 3 ʤʝʩʷʮʝʚ. 
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ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʩʠʤʧʪʦʤʳ ʩʪʨʝʩʩʘ ʩʨʝʜʠ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ: 
1 ʇʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ 39% 
2 ʅʘʨʫʰʝʥʠʝ ʩʥʘ 17,7% 
3 ɻʦʣʦʚʥʘʷ ʙʦʣʴ / ʧʦʚʳʰʝʥʠʝ ɸɼ 10% 
4 ʉʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ 13% 
5 ɾʂʊ-ʨʘʩʩʪʨʦʡʩʪʚʘ 17% 
1. ʋʪʦʤʣʷʝʤʦʩʪʴ ʜʦʤʠʥʠʨʫʝʪ ʚ ʤʣʘʜʰʝʡ ʛʨʫʧʧʝ (58Ÿ51Ÿ9%), ʥʦ ʝʸ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢ 23ï24 

ʛʦʜʘʤ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʥʝ ʩ ʫʣʫʯʰʝʥʠʝʤ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʬʦʢʫʩʘ ʞʘʣʦʙ ʚ ʩʪʦʨʦʥʫ ʙʦ-
ʣʝʝ ʪʷʞʸʣʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

2. ʉʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘʨʘʩʪʘʶʪ ʩ ʚʦʟʨʘʩʪʦʤ: ɾʂʊ-ʩʠʤʧʪʦʤʳ ʧʦʷʚʣʷʶʪʩʷ ʫ 23ï24 ʣʝʪ 
(51%), ʘ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 9% ʜʦ 30%, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʝʨʝʭʦʜ ʩʪʨʝʩʩʘ ʚ ʭʨʦʥʠʯʝ-
ʩʢʫʶ ʬʘʟʫ ʩ ʧʦʨʘʞʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 

3. ɻʦʣʦʚʥʘʷ ʙʦʣʴ ʠ ʧʦʚʳʰʝʥʠʝ ɸɼ ʩʪʘʙʠʣʴʥʳ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (10%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʩʪʦʷʥ-
ʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩ. 

4. ʄʳʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʩʪʠʩʢʠʚʘʥʠʝ ʟʫʙʦʚ, ʪʨʘʧʝʮʝʚʠʜʥʳʝ ʤʳʰʮʳ) ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʫ 18ï
20 ʣʝʪ (9%) ʠ ʠʩʯʝʟʘʝʪ ʚ ʩʪʘʨʰʠʭ ʛʨʫʧʧʘʭ, ʚʝʨʦʷʪʥʦ, ʟʘʤʝʱʘʷʩʴ ʙʦʣʝʝ ʩʠʩʪʝʤʥʳʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʠ 
ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ. 

ɺʳʷʚʣʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʭʦʜʷʪ ʦʙʲʷʩʥʝʥʠʝ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦ-
ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʪʨʝʩʩʘ. 

ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ ʚʳʩʪʫʧʘʝʪ ʘʢʪʠʚʘʮʠʷ ʛʠʧʦʪʘ-
ʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ. ɻʠʧʝʨʩʝʢʨʝʮʠʷ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʬʘʢʪʦʨʘ ʩʪʠʤʫ-
ʣʠʨʫʝʪ ʚʳʙʨʦʩ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʯʪʦ ʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ. ʇʨʠ ʭʨʦʥʠ-
ʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʠʧʝʨʢʦʨʪʠʟʦʣʝʤʠʠ, ʢʦʪʦʨʘʷ ʘʩʩʦʮʠ-
ʠʨʫʝʪʩʷ ʩ: 

Ŀ ʧʦʜʘʚʣʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʯʘʱʝʥʠʠ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʵʧʠʟʦʜʦʚ (ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʞʘʣʦʙ ʥʘ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʚ ʩʪʘʨ-
ʰʝʡ ʛʨʫʧʧʝ); 

¶ ʠʥʜʫʢʮʠʝʡ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʘʢʪʠʚʘʮʠʝʡ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʙʦʨʫ 
ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʜʚʠʛʘʤ (ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʩʘ); 

¶ ʫʩʠʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-6, TNF-Ŭ), ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʵʥʜʦʪʝʣʠʷ ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʘʪʝʨʦʛʝʥʝʟʘ. 

ɺʝʛʝʪʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʛʫʤʦʨʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʩʠʤʧʘʪʦ-
ʘʜʨʝʥʘʣʦʚʘʷ ʩʠʩʪʝʤʘ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʭʠʢʘʨʜʠʝʡ, ʣʘʙʠʣʴʥʦʩʪʴʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-
ʥʠʷ, ʩʧʘʟʤʦʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʠ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʝʡ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʪʘʢʦʛʦ 
ʯʘʩʪʦʛʦ ʩʠʤʧʪʦʤʘ, ʢʘʢ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʠ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 
ʦʪʜʘʣʸʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʅʘʨʫʰʝʥʠʷ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ. ɼʠʩʙʘʣʘʥʩ ʢʦʨʪʠʟʦʣʘ ʠ ʤʝʣʘʪʦʥʠʥʘ, ʚʦʟʥʠʢʘʶʱʠʡ ʥʘ ʬʦʥʝ ʭʨʦʥʠ-
ʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʚʝʜʸʪ ʢ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʩʥʘ. ʉʦʢʨʘʱʝʥʠʝ ʛʣʫʙʦʢʠʭ ʩʪʘʜʠʡ ʩʥʘ ʠ REM-ʬʘʟʳ ʩʥʠʞʘʝʪ ʚʦʩ-
ʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʭʫʜʰʘʝʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʟʘʤʳʢʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 
ʢʨʫʛ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʩʠʥʪʝʟʘ ʮʝʣʦʛʦ ʨʷʜʘ ʛʦʨʤʦʥʦʚ, ʚʢʣʶʯʘʷ ʪʝʩʪʦʩʪʝʨʦʥ ʠ ʛʦʨ-
ʤʦʥ ʨʦʩʪʘ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʥʦʯʥʦʛʦ ʩʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 3 ʯʘʩʦʚ [1]. 

ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʉʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝ-
ʥʠʷ ʤʦʪʦʨʠʢʠ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʢʠʩʣʦʪʦʧʨʦʜʫʢʮʠʠ ʚ ʞʝʣʫʜʢʝ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʦʥ ʜʣʷ ʨʘʟʚʠ-
ʪʠʷ ʛʘʩʪʨʠʪʦʚ, ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʦʚ ʠ ʩʠʥʜʨʦʤʘ ʨʘʟʜʨʘʞʸʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ. ɺʳʷʚʣʝʥʥʳʡ ʚ ʥʘʰʝʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʫʨʦʚʝʥʴ ʞʘʣʦʙ ʥʘ ɾʂʊ (33ï50%) ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʚʳʩʦʢʦʡ ʢʦʤʦʨʙʠʜ-
ʥʦʩʪʠ ʩʪʨʝʩʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ: 

¶ ʋʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ (ʜʣʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʩʠʤʧʪʦʤʦʚ): 
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¶ ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʞʠʤʘ ʜʥʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚʨʝʤʝʥʝʤ ʩʥʘ (ʥʝ ʤʝʥʝʝ 7ï8 ʯʘʩʦʚ) ʠ ʦʛʨʘʥʠʯʝ-
ʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʘ 60ï90 ʤʠʥʫʪ ʜʦ ʩʥʘ. 

¶ ɽʞʝʜʥʝʚʥʘʷ ʘʵʨʦʙʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʙʳʩʪʨʘʷ ʭʦʜʴʙʘ, ʧʣʘ-
ʚʘʥʠʝ, ʙʝʛ) ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 150 ʤʠʥʫʪ ʚ ʥʝʜʝʣʶ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʙʘʟʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʵʥʜʦʨʬʠʥʦʚ. 

¶ ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʧʫʩʢʦʚ ʦʩʥʦʚʥʳʭ ʧʨʠʸʤʦʚ ʧʠʱʠ, ʚʢʣʶʯʝʥʠʝʤ 
ʧʨʦʜʫʢʪʦʚ, ʙʦʛʘʪʳʭ ʦʤʝʛʘ-3 ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ (ʨʳʙʘ, ʦʨʝʭʠ), ʧʨʦʙʠʦʪʠʢʦʚ (ʢʠʩ-
ʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ), ʘ ʪʘʢʞʝ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ. 

¶ ʆʩʚʦʝʥʠʝ ʙʘʟʦʚʳʭ ʪʝʭʥʠʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ: ʜʠʘʬʨʘʛʤʘʣʴʥʦʝ ʜʳʭʘʥʠʝ, ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʤʳ-
ʰʝʯʥʘʷ ʨʝʣʘʢʩʘʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

¶ ʋʨʦʚʝʥʴ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ (ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʠʣʠ ʦʪʷʛʦ-
ʱʸʥʥʳʤ ʘʥʘʤʥʝʟʦʤ): 

¶ ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ  

¶ ʇʨʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʨʠʟʘʭ (ʧʘʥʠʯʝʩʢʠʭ ʘʪʘʢʘʭ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʝʭʥʠʢʘ ʜʳʭʘʥʠʷ ʚ ʟʘʤʢʥʫʪʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ (ʙʫʤʘʞʥʳʡ ʧʘʢʝʪ, ʩʣʦʞʝʥʥʳʝ ʣʘʜʦʥʠ) ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 
ʢʨʦʚʠ ʠ ʢʫʧʠʨʦʚʘʥʠʷ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ. 

¶ ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʧʦʜʜʝʨʞʢʘ (ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ) ʥʘ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ 
ʥʘʛʨʫʟʦʢ ð ʣʸʛʢʠʝ ʩʝʜʘʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘʜʘʧʪʦʛʝʥʳ, ʧʨʠ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ð ʢʫʨʩʳ ʢʦʨʨʝʢʮʠʠ ʩʥʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ: 

¶ ʉʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʦʤʥʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʠ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 
ʚ ʣʶʙʦʝ ʚʨʝʤʷ. 

¶ ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʧʨʠʟʥʘʢʘʭ ʥʘʯʠʥʘʶʱʝʛʦʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʠ ʤʘʨʰʨʫʪʘʭ ʧʦ-
ʣʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʤʦʱʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʭʨʦʥʠʯʝʩʢʦʡ ʩʪʨʝʩʩʦʚʦʡ 
ʥʘʛʨʫʟʢʦʡ ʠ ʩʧʝʢʪʨʦʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʠʟ-
ʤʘ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʨʚʥʘʷ (ʥʘʨʫʰʝʥʠʷ ʩʥʘ, 
ʫʪʦʤʣʷʝʤʦʩʪʴ), ʠʤʤʫʥʥʘʷ (ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʠʥʬʝʢʮʠʠ) ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʘʷ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʩ-
ʩʪʨʦʡʩʪʚʘ).  

ʈʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʘ: ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʥʝʰʥʠʡ ʬʘʢʪʦʨ ʚʳʟʳʚʘʝʪ ʫ ʨʘʟʥʳʭ ʣʶ-
ʜʝʡ ʥʝʦʜʠʥʘʢʦʚʳʡ ʦʪʚʝʪ ð ʦʪ ʣʸʛʢʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʜʦ ʪʷʞʸʣʦʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʢʨʠʟʘ ʩ ʪʘʭʠʢʘʨʜʠʝʡ, 
ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʝʡ ʠ ʧʘʥʠʢʦʡ. ʕʪʘ ʨʘʟʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʩʠʣʦʡ ʩʘʤʦʛʦ ʨʘʟʜʨʘʞʠʪʝʣʷ, ʩʢʦʣʴ-
ʢʦ ʩʦʩʪʦʷʥʠʝʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʛʦʨʤʦʥʘʣʴʥʳʤ ʬʦʥʦʤ, ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʟʜʦʨʦʚʴʷ ʠ ʣʠʯ-
ʥʳʤ ʦʧʳʪʦʤ ʩʦʚʣʘʜʘʥʠʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʥʝ ʤʦʛʫʪ 
ʙʳʪʴ ʰʘʙʣʦʥʥʳʤʠ ð ʦʥʠ ʪʨʝʙʫʶʪ ʫʯʸʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʧʩʠʭʦʵʤʦʮʠʦ-
ʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. 
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ЛЕЧЕБНАЯ ФИЗИЧЕСКАЯ КУЛЬТУРА ПОСЛЕ 
ЭНДОПРОТЕЗИРОВАНИЯ ТАЗОБЕДРЕННОГО 
СУСТАВА 

Воробьев Сергей Валентинович 
ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

Демченко Кристина Петровна 
ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ  ʢʘʬʝʜʨʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʮʝʣʴ ï ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʧʨʦʛʨʘʤʤʫ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ ʧʦʩʣʝ ʪʦʪʘʣʴʥʦʛʦ ʵʥʜʦʧʨʦ-
ʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ 12 ʧʘʮʠʝʥʪʦʚ (ʩʨʝʜʥʠʡ 
ʚʦʟʨʘʩʪ 62,3Ñ6,8 ʛʦʜʘ). ʀʟʤʝʨʷʣʠ ʦʙʲʸʤ ʜʚʠʞʝʥʠʡ ʛʦʥʠʦʤʝʪʨʦʤ, ʙʦʣʴ ʧʦ ɺɸʐ, ʪʝʩʪ TUG ʜʦ ʦʧʝʨʘʮʠʠ ʠ 
ʯʝʨʝʟ 4,8,12 ʥʝʜʝʣʴ. ʈʝʟʫʣʴʪʘʪʳ: ʢ 12-ʡ ʥʝʜʝʣʝ ʩʛʠʙʘʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 82,3Ñ9,1Á ʜʦ 101,5Ñ6,2Á (p<0,05), 
ʙʦʣʴ ʩʥʠʟʠʣʘʩʴ ʩ 4,2 ʜʦ 1,1 ʙʘʣʣʘ (p<0,01), ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʙʳʣʦ. ɺʳʚʦʜ: ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʵʬ-
ʬʝʢʪʠʚʥʘ ʠ ʙʝʟʦʧʘʩʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ, ʨʝʘʙʠʣʠʪʘ-
ʮʠʷ, ʦʙʲʸʤ ʜʚʠʞʝʥʠʡ, ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ. 
 

THERAPEUTIC PHYSICAL TRAINING AFTER HIP REPLACEMENT 
 

Vorobyov Sergey Valentinovich, 
Demchenko Kristina Petrovna 

 
Abstract: the aim was to develop and evaluate a therapeutic exercise program after total hip arthroplasty. The 
prospective study included 12 patients (mean age 62.3 Ñ 6.8 years). Range of motion was measured with a 
goniometer, pain was assessed using the Visual Analog Scale (VAS), and the TUG test before surgery and 
after 4, 8, and 12 weeks. Results: by week 12, flexion increased from 82.3 Ñ 9.1Á to 101.5 Ñ 6.2Á (p < 0.05), 
pain decreased from 4.2 to 1.1 points (p < 0.01), and there were no complications. Conclusion: the developed 
program is effective and safe and can be recommended for outpatient rehabilitation. 
Keywords: hip arthroplasty, therapeutic exercise, rehabilitation, range of motion, pain. 

 
ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʜʝʬʦʨʤʠʨʫʶʱʠʡ ʢʦʢʩʘʨʪʨʦʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ 

ʧʨʠʯʠʥʦʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʚ ʈʦʩʩʠʠ, ʟʘʥʠʤʘʷ 17,8 ʩʣʫʯʘʷ ʥʘ 10 ʪʳʩ. 
ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʩʩʳʣʢʘ). ʇʨʠ ʵʪʦʤ ʜʦ 37% ʧʘʮʠʝʥʪʦʚ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʢʦʢʩʘʨʪʨʦʟʘ ʩʪʘ-
ʥʦʚʷʪʩʷ ʠʥʚʘʣʠʜʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʝʡ ʚʳʙʦʨʘ. ʆʜʥʘʢʦ ʫʩʧʝʭ ʭʠ-
ʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʘ 30ï50% ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʠ ʝʜʠʥʦʛʦ 
ʩʪʘʥʜʘʨʪʘ ʃʌʂ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʣʠʥʠʢ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [1, c. 138]. 

ɺ ʪʝʨʤʠʥʘʣʴʥʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ ʢʦʢʩʘʨʪʨʦʟ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʪʠʧʘ ʠ ʘʩʝʧʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ 
ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʫʩʪʘʚʘ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝ-
ʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʀʥʚʘʣʠʜʠʟʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʪʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʜʦʩʪʠʛʘʝʪ 14,6ï
37,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʨʪʦʧʝʜʠʠ ʠ ʪʨʘʚʤʘʪʦʣʦʛʠʠ, ʢʘʢ ʚ ʈʦʩʩʠʠ, 
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ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʝʜʠʥʦʜʫʰʥʦ ʩʯʠʪʘʶʪ ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʘʠʙʦ-
ʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʜʘʥ-
ʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʘʧʨʦʙʠʨʦʚʘʪʴ 
ʧʨʦʛʨʘʤʤʫ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ ʧʦʩʣʝ ʪʦʪʘʣʴʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʘ 
ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʜʠʥʘʤʠʢʝ ʦʙʲʸʤʘ ʜʚʠʞʝʥʠʡ, ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʯʘʩʪʦʪʝ ʦʩʣʦʞ-
ʥʝʥʠʡ ʚ ʨʘʥʥʠʝ (ʜʦ 4 ʥʝʜʝʣʴ) ʠ ʧʦʟʜʥʠʝ (12 ʥʝʜʝʣʴ) ʩʨʦʢʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  
1) ʦʧʠʩʘʪʴ ʧʦʵʪʘʧʥʫʶ ʤʝʪʦʜʠʢʫ ʃʌʂ ʩ ʪʦʯʥʦʡ ʜʦʟʠʨʦʚʢʦʡ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʥʝʜʝʣʷʤ;  
2) ʠʟʤʝʨʠʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʫʛʣʳ ʩʛʠʙʘʥʠʷ, ʦʪʚʝʜʝʥʠʷ ʠ ʨʘʟʛʠʙʘʥʠʷ ʦʧʝʨʠʨʦʚʘʥʥʦʡ ʥʦʛʠ ʛʦʥʠʦʤʝʪ-

ʨʦʤ ʜʦ ʦʧʝʨʘʮʠʠ ʠ ʯʝʨʝʟ 4, 8, 12 ʥʝʜʝʣʴ;  
3) ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ (ɺɸʐ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦ ʪʝʩʪʫ çʚʨʝʤʷ ʧʦʜʲʝʤʘ ʠ ʭʦʜʴʙʳè (TUG);  
4) ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʣʫʯʘʠ ʪʨʦʤʙʦʟʦʚ, ʚʳʚʠʭʦʚ ʠ ʧʝʨʝʣʦʤʦʚ ʚ ʪʝʯʝʥʠʝ 12 ʥʝʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ [2, c. 30]. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʪʨʘʚ-

ʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ ʠʤ. ʅ.ʅ. ʇʨʠʦʨʦʚʘ (ʎʀʊʆ) ʚ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ, 2024 ʧʦ ʬʝʚʨʘʣʴ, 2025 ʛ. ɺ ʜʘʥ-
ʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʮʝʜʫʨʳ ʩʣʝʜʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ: ʧʝʨʚʠʯʥʦʝ ʪʦʪʘʣʴʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘ-
ʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦ ʧʦʚʦʜʫ ʢʦʢʩʘʨʪʨʦʟʘ IIIïIV ʩʪʘʜʠʠ; ʚʦʟʨʘʩʪ ʦʪ 50 ʜʦ 75 ʣʝʪ. ɹʳʣʠ ʠʩʢʣʶʯʝ-
ʥʳ ʧʘʮʠʝʥʪʳ ʩ ʨʝʚʠʟʠʦʥʥʳʤ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ; ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ; ʪʨʦʤʙʦʟʘʤʠ ʛʣʫʙʦ-
ʢʠʭ ʚʝʥ ʚ ʘʥʘʤʥʝʟʝ; ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʫʯʘʩʪʠʷ. ɺʩʝʛʦ ʚʢʣʶʯʝʥʦ 12 ʧʘʮʠʝʥʪʦʚ (8 ʞʝʥʱʠʥ, 4 
ʤʫʞʯʠʥ), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 62,3Ñ6,8 ʛʦʜʘ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʧʨʦʛʨʘʤʤʘ 
ʃʌʂ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 1. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ: ʦʙʲʸʤ ʜʚʠʞʝʥʠʡ ʚ ʦʧʝʨʠʨʦʚʘʥʥʦʤ ʩʫʩʪʘ-
ʚʝ (ʩʛʠʙʘʥʠʝ, ʦʪʚʝʜʝʥʠʝ, ʨʘʟʛʠʙʘʥʠʝ) ï ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʛʦʥʠʦʤʝʪʨʦʤ ʩ ʪʦʯʥʦʩʪʴʶ 1Á ʚ ʧʦʣʦʞʝʥʠʠ ʣʸʞʘ ʥʘ 
ʩʧʠʥʝ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ ʦʧʝʨʘʮʠʠ (ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ), ʥʘ 4-ʡ, 8-ʡ ʠ 12-ʡ 
ʥʝʜʝʣʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Statistica 13. ɼʘʥʥʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦ-
ʩʣʝ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʥʦʛʦ t-ʢʨʠʪʝʨʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʜʘʥʥʳʭ 
ʠ ʢʨʠʪʝʨʠʷ ʋʠʣʢʦʢʩʦʥʘ ï ʜʣʷ ʥʝʥʦʨʤʘʣʴʥʳʭ. ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʷʪ p<0,05. 

ʉʞʠʬʤʵʫʙʫʴ 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʠʤ ʚ ʪʘʙʣ. 1: 

ʋʙʚʤʡʯʙ 1  
ʉʞʠʬʤʵʫʙʫʴ 

ʇʘʨʘʤʝʪʨ 
ʀʩʭʦʜʥʳʝ  
ʟʥʘʯʝʥʠʷ  
(ʥʝʜʝʣʷ 0) 

ɿʥʘʯʝʥʠʷ ʥʘ 
12-ʡ ʥʝʜʝʣʝ 

p-ʟʥʘʯʝʥʠʝ 
ʎʝʣʝʚʦʝ  
ʟʥʘʯʝʥʠʝ 

ɼʦʩʪʠʛʥʫʪʦ 
 (ʚ %) 

ʉʛʠʙʘʥʠʝ (ʛʨʘ-
ʜʫʩʳ) 

82,3 Ñ 9,1 101,5 Ñ 6,2 <0,05 Ó90Á 100% 

ʆʪʚʝʜʝʥʠʝ 
(ʛʨʘʜʫʩʳ) 

18,2 Ñ 4,3 29,4 Ñ 2,8 <0,01 Ó25Á 100% 

ʈʘʟʛʠʙʘʥʠʝ 
(ʛʨʘʜʫʩʳ) 

5,1 Ñ 3,2 15,6 Ñ 1,9 <0,01 Ó10Á 100% 

ɹʦʣʴ ʧʦ ɺɸʐ 
(ʙʘʣʣʳ) 

4,2 Ñ 1,1 1,1 Ñ 0,6 <0,01   

ʊʝʩʪ TUG (ʩʝʢ) 18,4 Ñ 3,2 10,3 Ñ 1,8 <0,01   

ʆʩʣʦʞʥʝʥʠʝ ʅʝʪ ʅʝʪ    

ʇʨʠʤʝʯʘʥʠʝ ʧʦ 
ʦʪʝʢʫ 

 2 ʧʘʮʠʝʥʪʘ ʩ 
ʦʪʸʢʦʤ 

   

 
ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʜʦʟʠʨʦʚʢʘʤʠ.  
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ʋʙʚʤʡʯʙ 2  
ʇʪʦʧʛʦʴʞ ʬʨʩʙʟʦʞʦʡʸ ʨʩʧʜʩʙʥʥʴ ʪ ʝʧʠʡʩʧʛʣʙʥʡ 

ʇʝʨʠʦʜ ʋʧʨʘʞʥʝʥʠʝ ɼʦʟʠʨʦʚʢʘ 

1ï3 ʜʝʥʴ ʀʟʦʤʝʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʯʝʪʳʨʸʭʛʣʘʚʦʡ 
ʤʳʰʮʳ 

5 ʩʝʢʫʥʜ, 10 ʧʦʚʪʦʨʦʚ, 3 ʧʦʜʭʦʜʘ 
ʚ ʜʝʥʴ 

2ï3 ʥʝʜʝʣʠ ʆʪʚʝʜʝʥʠʝ ʧʨʷʤʦʡ ʥʦʛʠ ʣʸʞʘ 10 ʧʦʚʪʦʨʦʚ, 2 ʧʦʜʭʦʜʘ 

4ï6 ʥʝʜʝʣʠ ʉʛʠʙʘʥʠʝ ʥʦʛʠ ʚ ʢʦʣʝʥʝ ʣʸʞʘ 10 ʧʦʚʪʦʨʦʚ, 2 ʧʦʜʭʦʜʘ 

7ï9 ʥʝʜʝʣʠ ʇʦʜʲʝʤ ʥʘ ʥʦʩʢʠ ʩʪʦʷ 10 ʧʦʚʪʦʨʦʚ, 3 ʧʦʜʭʦʜʘ 

10ï12 ʥʝʜʝʣʴ ʇʨʠʩʝʜʘʥʠʷ ʩ ʦʧʦʨʦʡ 10 ʧʦʚʪʦʨʦʚ, 3 ʧʦʜʭʦʜʘ 

 
ʇʚʪʬʟʝʞʦʡʞ 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ (ʩʛʠʙʘʥʠʝ 101,5Á ʯʝʨʝʟ 12 ʥʝʜʝʣʴ) ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʜʘʥʥʳʤʠ ʅʠʢʦ-

ʣʘʝʚʘ ʠ ʩʦʘʚʪ. (2023), ʢʦʪʦʨʳʝ ʩʦʦʙʱʠʣʠ ʦ 104,2Á, ʠ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʠ ɼʝʤʠʥʦʡ (2013) ï 89,5Á. 
ɺʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ï ʨʘʥʥʝʝ (ʩʦ 2-ʭ ʩʫʪʦʢ) ʚʚʝʜʝʥʠʝ ʠʟʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 
ʠ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʫʛʣʘ ʩʛʠʙʘʥʠʷ ʥʝ ʙʦʣʝʝ 90Á ʚ ʧʝʨʚʳʝ 6 ʥʝʜʝʣʴ. ʆʪʩʫʪʩʪʚʠʝ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ 
ʦʩʣʦʞʥʝʥʠʡ (0 ʠʟ 12) ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʨʘʥʥʝʡ ʚʝʨʪʠʢʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʡ 
ʜʣʷ ʛʦʣʝʥʦʩʪʦʧʘ, ʘʢʪʠʚʠʨʫʶʱʠʭ ʤʳʰʝʯʥʦ-ʚʝʥʦʟʥʫʶ ʧʦʤʧʫ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʙʝʟ ʃʌʂ ʯʘʩʪʦʪʘ 
ʪʨʦʤʙʦʟʦʚ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 2ï5% (ʩʩʳʣʢʘ). ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝ-
ʥʠʷ: ʥʝʙʦʣʴʰʘʷ ʚʳʙʦʨʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʃʌʂ), ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʥʘʙʣʶʜʝ-
ʥʠʷ (12 ʥʝʜʝʣʴ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʚʠʜʝ ʧʘʤʷʪʢʠ ʜʣʷ ʧʘʮʠʝʥʪʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʨʘʥʜʦʤʠʟʘʮʠʶ ʠ ʙʦʣʴʰʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (6ï12 ʤʝʩʷʮʝʚ). 

ʃʝʯʝʙʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʜʝʣʠʪʩʷ ʥʘ 
ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ. 

ʅʘ ʧʝʨʚʦʡ ʥʝʜʝʣʝ ʘʢʪʠʚʥʦʩʪʴ ʧʘʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ 
ʋʞʝ ʥʘ ʚʪʦʨʳʝ-ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʦʣʴʥʦʤʫ ʧʦʟʚʦʣʷʶʪ ʚʩʪʘʪʴ ʥʘ 

ʥʦʛʠ, ʠʩʧʦʣʴʟʫʷ ʭʦʜʫʥʢʠ ʠʣʠ ʢʦʩʪʳʣʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʚʳʢʘʤ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʦʙʦʨʫ-
ʜʦʚʘʥʠʝʤ ʦʙʫʯʘʶʪ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʧʝʨʘʮʠʠ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʟʘʤʝʥʳ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ 
ʩʫʩʪʘʚʘ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʧʨʠʩʤʦʪʨʦʤ ʤʝʪʦʜʠʩʪʘ ʃʌʂ [3; 4]. 

ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʩʠʜʷʯʝʝ ʧʦʣʦʞʝʥʠʝ, ʩʦ-
ʙʣʶʜʘʷ ʛʣʘʚʥʦʝ ʧʨʘʚʠʣʦ: ʩʛʠʙ ʙʝʜʨʘ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʴʰʝ 90 ʛʨʘʜʫʩʦʚ. ʅʝ ʩʪʦʠʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʦʡ 
ʧʦʟʝ ʜʦʣʴʰʝ ʯʝʪʚʝʨʪʠ ʯʘʩʘ. ʊʘʢʞʝ ʚʘʞʥʦ ʧʦʜʙʠʨʘʪʴ ʩʪʫʣʴʷ ʩʪʘʥʜʘʨʪʥʦʡ ʚʳʩʦʪʳ, ʠʟʙʝʛʘʷ ʩʣʠʰʢʦʤ ʥʠʟ-
ʢʦʡ ʤʝʙʝʣʠ. 

ʅʘʭʦʜʷʩʴ ʚ ʢʨʦʚʘʪʠ, ʧʘʮʠʝʥʪʫ ʢʣʘʜʫʪ ʤʝʞʜʫ ʥʦʛ ʩʧʝʮʠʘʣʴʥʳʡ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʚʘʣʠʢ, ʠʩʢʣʶʯʘʶ-
ʱʠʡ ʢʘʩʘʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʠʭ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʨʘʟʨʝʰʝʥʦ ʣʠʰʴ ʥʘ 
ʟʜʦʨʦʚʳʡ ʙʦʢ, ʘ ʩʧʘʪʴ ʠ ʦʪʜʳʭʘʪʴ ʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʛʦ ʥʘ ʩʧʠʥʝ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʪʨʘʚʤ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʛʠʤʥʘʩʪʠʢʠ 
ʜʣʷ ʛʦʣʝʥʦʩʪʦʧʘ: ʩʛʠʙʘʥʠʷ, ʨʘʟʛʠʙʘʥʠʷ ʠ ʢʨʫʛʦʚʳʭ ʜʚʠʞʝʥʠʡ ʩʪʦʧʦʡ. ɼʣʷ ʫʢʨʝʧʣʝʥʠʷ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 
ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʩʣʝʜʫʶʱʝʝ ʫʧʨʘʞʥʝʥʠʝ: ʩʢʦʣʴʟʷ ʧʷʪʢʦʡ ʧʦ ʧʦʩʪʝʣʠ, ʩʛʠʙʘʥʠʝ ʥʦʛʠ ʜʦ ʧʨʷʤʦʛʦ ʫʛʣʘ, 
ʘ ʟʘʪʝʤ ʧʣʘʚʥʳʡ ʚʦʟʚʨʘʪ ʝʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ [5, c. 140]. 

ʃʝʞʘ ʚ ʧʦʩʪʝʣʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʣʘʚʥʦ ʦʪʚʦʜʠʪʴ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʫʶ ʥʦʛʫ ʚ ʩʪʦʨʦʥʫ, ʫʜʝʨʞʠʚʘʷ 
ʥʦʩʦʢ ʩʪʦʧʳ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ. ʇʦʩʣʝ ʚʦʟʚʨʘʪʘ ʚ ʠʩʭʦʜʥʫʶ ʧʦʟʠʮʠʶ ʥʫʞʥʦ ʨʘʩʩʣʘʙʠʪʴʩʷ ʠ ʦʪ-
ʜʦʭʥʫʪʴ ʤʠʥʫʪʫ. ɺʳʧʦʣʥʷʪʴ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 5 ʧʦʜʭʦʜʦʚ ʧʦʜʨʷʜ, ʠʟʙʝʛʘʷ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ. 

ɺ ʥʘʯʘʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʠʤʧʣʘʥʪʘʪʘ ʧʦʢʘʟʘʥʳ ʠʟʦʤʝʪʨʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ ʜʣʷ 
ʯʝʪʳʨʝʭʛʣʘʚʦʡ, ʷʛʦʜʠʯʥʦʡ ʠ ʠʢʨʦʥʦʞʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. ʊʘʢʘʷ ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ ʪʦʥʠʟʠʨʫʝʪ ʤʳʰ-
ʮʳ, ʫʣʫʯʰʘʷ ʠʭ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʫʧʨʫʛʦʩʪʴ. ɻʠʤʥʘʩʪʠʢʫ ʚʳʧʦʣʥʷʶʪ ʣʝʞʘ ʥʘ ʩʧʠʥʝ:  

- ʚʳʧʨʷʤʣʝʥʠʝ ʥʦʛʠ ʠ ʧʨʠʞʘʪʠʝ ʢ ʤʘʪʨʘʩʫ, ʫʜʝʨʞʠʚʘʷ ʥʘʧʨʷʞʝʥʠʝ 5 ʩʝʢʫʥʜ, ʟʘʪʝʤ ʨʘʩʩʣʘʙʣʝʥʠʝ 
(10ï15 ʧʦʚʪʦʨʦʚ);  

- ʤʝʜʣʝʥʥʦʝ ʩʛʠʙʘʥʠʝ ʥʦʛʠ ʩ ʦʧʦʨʦʡ ʥʘ ʧʷʪʢʫ, ʜʘʚʣʝʥʠʝ ʝʶ ʚʥʠʟ 3ï5 ʩʝʢʫʥʜ (10 ʧʦʚʪʦʨʦʚ);  
- ʩʦʟʜʘʥʠʝ ʤʳʰʝʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʧʦʟʘʭ ʠ ʩʥʷʪʠʝ ʝʛʦ ʥʘ ʩʯʝʪ ç5è (10 ʨʘʟ). 
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ʇʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʩʧʝʰʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦʤʘ ʩʦʛʣʘʩʥʦ 
ʧʨʝʜʧʠʩʘʥʠʷʤ ʚʨʘʯʘ. ʉʧʠʩʦʢ ʫʧʨʘʞʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ, ʪʘʢ ʢʘʢ ʥʘʯʠʥʘʝʪʩʷ ʧʦʟʜʥʷʷ ʩʪʘʜʠʷ 
ʨʝʘʙʠʣʠʪʘʮʠʠ, ʪʨʝʙʫʶʱʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʦʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʦʨʤ. . ʧʦ ʜʘʥʥʳʤ 
ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ 10-ʡ ʥʝʜʝʣʝ 10 ʠʟ 12 ʧʘʮʠʝʥʪʦʚ ʧʨʦʭʦʜʠʣʠ 1,5 ʢʤ ʙʝʟ ʙʦʣʠ ʠ ʦʪʜʳʭʘ. 

ʂʦʥʢʨʝʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʞʥʝʥʠʡ ʩ ʜʦʟʠʨʦʚʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʳʰʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʣʶ-
ʯʝʚʳʝ ʚʨʝʤʝʥʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʧʦʜʪʚʝʨʞʜʸʥʥʳʝ ʥʘʰʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. 

ʂ ʟʘʚʝʨʰʝʥʠʶ 6-ʤʝʩʷʯʥʦʛʦ ʢʫʨʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʘʞʥʦ ʦʩʚʦʠʪʴ: 
1. ʉʛʠʙʘʥʠʝ ʦʧʝʨʠʨʦʚʘʥʥʦʡ ʥʦʛʠ ʚ ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ ʥʘ 90 ʛʨʘʜʫʩʦʚ. 
2. ʆʪʚʝʜʝʥʠʝ ʥʦʛʠ ʚ ʩʪʦʨʦʥʫ ʥʘ 25 ʛʨʘʜʫʩʦʚ. 
3. ʇʦʣʥʦʝ ʨʘʟʛʠʙʘʥʠʝ ʥʦʛʠ. 
4. ʍʦʜʴʙʫ ʥʘ ʢʦʨʦʪʢʠʝ ʜʠʩʪʘʥʮʠʠ ʩ ʪʨʦʩʪʴʶ. 
5. ɿʘʥʷʪʠʷ ʥʘ ʚʝʣʦʪʨʝʥʘʞʝʨʝ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʫʛʣʘ ʩʛʠʙʘʥʠʷ ʢʦʣʝʥʘ ʜʦ 90 ʛʨʘʜʫʩʦʚ. 
ʂ ʢʦʥʮʫ 9-ʡ ʥʝʜʝʣʠ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʫʧʨʘʞʥʝʥʠʷ ʜʦʣʞʥʳ ʧʦʟ-

ʚʦʣʠʪʴ: 
1. ʇʨʝʦʜʦʣʝʚʘʪʴ ʜʣʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʪʨʦʩʪʴʶ. 
2. ʉʘʜʠʪʴʩʷ ʠ ʚʩʪʘʚʘʪʴ ʩʦ ʩʪʫʣʘ ʙʝʟ ʨʫʢ. 
3. ʉʪʦʷʪʴ ʙʝʟ ʧʦʜʜʝʨʞʢʠ. 
ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʦʩʪʠ, ʠ ʯʝʣʦʚʝʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʨʠʚʳʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʉʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ 
ʤʦʪʠʚʘʮʠʷ. ɺʦʟʨʘʩʪ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ: ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʨʝʘʙʠʣʠʪʘʮʠʷ ʜʘʝʪʩʷ ʩʣʦʞʥʝʝ ʠ ʪʨʝʙʫʝʪ 
ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ.  

ɺʦ ʚʪʦʨʦʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (6-12 ʥʝʜʝʣʴ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʧʦʩʣʝ 
ʭʠʨʫʨʛʠʠ ʩʥʠʞʘʝʪʩʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʫʩʪʘʚ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʣʠʯʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ, ʚʦʟʚʨʘʱʘʷ ʯʝʣʦʚʝʢʫ 
ʯʫʚʩʪʚʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʘʨʫʰʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʠʟʙʳʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʯʨʝʚʘʪʳ 
ʩʝʨʴʝʟʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ: ʧʝʨʝʣʦʤʘʤʠ ʢʦʩʪʠ ʚʦʟʣʝ ʵʥʜʦʧʨʦʪʝʟʘ, ʚʳʚʠʭʘʤʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʝʨʚ-
ʥʳʭ ʧʫʯʢʦʚ. 

ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʱʘʜʷʱʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʣʝʜʫ-
ʝʪ ʠʩʢʣʶʯʠʪʴ ʥʘʢʣʦʥʳ ʢʦʨʧʫʩʘ ʚʧʝʨʝʜ, ʛʣʫʙʦʢʠʝ ʧʨʠʩʝʜʘʥʠʷ ʠ ʧʦʜʲʝʤ ʧʦ ʣʝʩʪʥʠʮʘʤ ʚʳʰʝ ʧʷʪʦʛʦ ʵʪʘ-
ʞʘ. ʅʝ ʩʣʝʜʫʝʪ ʩʛʠʙʘʪʴ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʡ ʩʫʩʪʘʚ ʧʦʜ ʫʛʣʦʤ ʙʦʣʴʰʝ 90 ʛʨʘʜʫʩʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʜʠ-
ʩʪʘʥʮʠʷ ʜʣʷ ʧʝʰʝʡ ʧʨʦʛʫʣʢʠ ʩʦʩʪʘʚʣʷʝʪ 1ï2 ʢʠʣʦʤʝʪʨʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʨʦʡʪʠ ʝʝ ʙʝʟ 
ʦʪʜʳʭʘ. ʏʪʦʙʳ ʥʝ ʥʘʛʨʫʞʘʪʴ ʩʫʩʪʘʚ, ʩʣʝʜʫʝʪ ʩʘʜʠʪʴʩʷ ʥʘ ʧʦʜʫʰʢʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʩʪʘʚʢʠ, ʫʚʝʣʠ-
ʯʠʚʘʶʱʠʝ ʚʳʩʦʪʫ ʩʪʫʣʘ. ʅʘ ʚʨʝʤʷ ʚʘʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ. 

ʅʘ 4-9 ʥʝʜʝʣʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʚ ʚʝʨʪʠʢʘʣʴ-
ʥʦʤ ʧʦʣʦʞʝʥʠʠ: 

1. ɺ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ ʥʘ ʩʧʠʥʝ, ʟʘʞʘʚ ʚʘʣʠʢ ʥʦʛʘʤʠ, ʩʣʝʜʫʝʪ ʧʨʠʧʦʜʥʠʤʘʪʴ ʪʘʟ, ʦʧʠʨʘʷʩʴ ʢʠʩʪʷʤʠ 
ʚ ʧʦʣ. 

2. ʋʧʨʘʞʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʠʜʷ ʥʘ ʩʪʫʣʝ ʩ ʚʘʣʠʢʦʤ ʧʦʜ ʷʛʦʜʠʮʘʤʠ. ʂʦʥʝʯʥʦʩʪʠ ʧʦʜʥʠʤʘʶʪʩʷ 
ʪʘʢ, ʯʪʦʙʳ ʚ ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʩʫʩʪʘʚʝ ʦʙʨʘʟʦʚʘʣʩʷ ʫʛʦʣ ʚ 90 ʛʨʘʜʫʩʦʚ. 

3. ɺʩʪʘʪʴ ʨʷʜʦʤ ʩʦ ʩʪʦʣʦʤ ʠʣʠ ʩʪʫʣʦʤ, ʦʪʚʝʩʪʠ ʧʨʷʤʳʝ ʥʦʛʠ ʥʘʟʘʜ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʫʢʠ. ɼʘʥʥʳʡ 
ʵʣʝʤʝʥʪ ʪʨʝʥʠʨʦʚʢʠ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʷʪʴ ʯʝʨʝʟ ʜʝʥʴ. 

4. ɿʘʪʝʤ, ʦʩʪʘʚʘʷʩʴ ʧʝʨʝʜ ʦʧʦʨʦʡ, ʩʦʛʥʫʪʴ ʥʦʛʠ ʚ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ. 
5. ɺ ʢʦʥʮʝ ʫʧʨʘʞʥʝʥʠʷ ʚʩʪʘʪʴ, ʨʘʩʩʪʘʚʠʚ ʩʪʦʧʳ ʥʘ 20ï30 ʩʤ, ʥʘʧʨʷʯʴ ʤʳʰʮʳ ʙʝʜʝʨ ʠ ʷʛʦʜʠʮ, ʧʦ-

ʦʯʝʨʝʜʥʦ ʧʝʨʝʥʦʩʷ ʥʘʛʨʫʟʢʫ ʩ ʦʜʥʦʡ ʥʦʛʠ ʥʘ ʜʨʫʛʫʶ. 
ʅʘ 10-12 ʥʝʜʝʣʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦ-

ʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʪʠʯʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʩʠʜʷ ʠʣʠ ʩʪʦʷ) ʠ ʧʦʜʥʷʪʠʷ ʪʷʞʝʩʪʝʡ. ɼʦʧʫʩʪʠʤʳ ʦʙʳʯʥʳʝ ʙʳʪʦ-
ʚʳʝ ʥʘʛʨʫʟʢʠ, ʥʘʧʨʠʤʝʨ, ʧʦʜʲʝʤ ʧʦ ʣʝʩʪʥʠʮʝ ʩ ʦʧʦʨʦʡ ʥʘ ʦʙʝ ʥʦʛʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʜʦʣʞʘʪʴ ʨʘʥʝʝ ʚʳʧʦʣʥʷʝʤʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʠʩʢʣʶʯʘʷ ʪʝ, ʯʪʦ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ 
ʥʘ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʵʣʘʩʪʠʯʥʳʡ ʙʠʥʪ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʚʩʝʭ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʪʚʝʜʝʥʠʝ ʥʦʛʠ. 

ɺ ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʨʝʘʙʠʣʠʪʘʮʠʠ (12-24 ʥʝʜʝʣʠ) ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʝʢʫʱʝʛʦ ʧʣʘʥʘ ʪʨʝʥʠʨʦ-
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ʚʦʢ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʜʦʙʘʚʣʷʷ ʥʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʦʧʨʝʜʝʣʠʪʴ, 
ʢʘʢʠʝ ʤʳʰʮʳ ʙʫʜʫʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫ-
ʩʪʘʚʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ [6, ʩ. 115].  

ɺʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʫʤʦʩʪʠʢʘ ʩ ʦʜʥʦʡ ʧʦʜʥʷʪʦʡ ʥʦʛʦʡ ʣʝʞʘ ʥʘ ʩʧʠʥʝ, ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʠʟʠʨʫʷ 
ʷʛʦʜʠʯʥʳʝ ʤʳʰʮʳ, ʧʦʜʥʠʤʘʷ ʙʝʜʨʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʷʪʢʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʪʨʠʞʜʳ ʚ ʥʝʜʝʣʶ, 
ʧʦ 8-15 ʧʦʚʪʦʨʝʥʠʡ. 

ʉʛʠʙʘʥʠʝ ʢʦʣʝʥʘ ʫʢʨʝʧʣʷʝʪ ʪʘʟ ʠ ʧʦʷʩʥʠʮʫ: ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʘ ʥʘ 15-20 ʛʨʘʜʫʩʦʚ, ʚʝʨʥʫʪʴ ʚ 
ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺʳʧʦʣʥʷʪʴ ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ, ʧʦ 6-8 ʧʦʚʪʦʨʝʥʠʡ [7; 8]. 

ʆʯʝʥʴ ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʨʘʩʪʷʞʢʝ ʤʳʰʮ ʙʝʜʨʘ. ʃʝʞʘ ʥʘ ʧʦʜʫʰʢʝ, ʥʘʧʨʷʛʘʷ ʷʛʦʜʠʮʳ, ʩʣʝ-
ʜʫʝʪ ʩʛʠʙʘʪʴ ʦʜʥʫ ʥʦʛʫ ʠ ʧʦʜʪʷʛʠʚʘʪʴ ʩʪʦʧʫ ʢ ʷʛʦʜʠʮʝ. ʋʜʝʨʞʠʚʘʪʴ ʜʘʥʥʫʶ ʧʦʟʫ 30 ʩʝʢʫʥʜ, ʚʳʧʦʣʥʷʪʴ 
ʨʘʟ ʚ ʜʝʥʴ, ʧʦ 3-4 ʧʦʜʭʦʜʘ. 

ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʫ ʩʪʝʥʳ ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢʠʝ ʫʧʨʘʞʥʝʥʠʷ: 
1. ɹʦʢʦʚʦʝ ʩʛʠʙʘʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ: ʧʦʜʥʷʪʠʝ ʩʦʛʥʫʪʦʡ ʥʦʛʠ ʜʦ ʫʛʣʘ 90 ʛʨʘʜʫʩʦʚ. ʆʧʦʨ-

ʥʘʷ ʥʦʛʘ ʧʨʷʤʘʷ (ʪʨʠʞʜʳ ʚ ʥʝʜʝʣʶ, ʧʦ 8-15 ʧʦʚʪʦʨʝʥʠʡ). 
2. ʇʦʜʲʝʤ ʥʦʛʠ ʩʟʘʜʠ: ʧʦʜʥʷʪʠʝ ʦʧʝʨʠʨʦʚʘʥʥʦʡ ʥʦʛʠ, ʩʛʠʙʘʷ ʚ ʢʦʣʝʥʝ, ʟʘʪʝʤ ʧʣʘʚʥʦʝ ʝʝ ʦʧʫʩʢʘ-

ʥʠʝ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʦʷʩʥʠʮʝʡ. ɺʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʦʪʚʝʜʝʥʠʷ ʧʷʪʢʠ (ʪʨʠ ʨʘʟʘ ʚ ʥʝʜʝ-
ʣʶ, ʧʦ 8-15 ʧʦʚʪʦʨʝʥʠʡ. 

ɻʴʛʧʝʴ 
1. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʃʌʂ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʦʟʚʦʣʠʣʘ 

ʯʝʨʝʟ 12 ʥʝʜʝʣʴ ʜʦʩʪʠʯʴ ʩʛʠʙʘʥʠʷ 101,5Ñ6,2Á, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʝʪ ʢʣʠʥʠʯʝʩʢʠ ʥʝʦʙ-
ʭʦʜʠʤʳʝ 90Á (p<0,05).  

2. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʧʦ ɺɸʐ ʩʥʠʟʠʣʘʩʴ ʩ 4,2Ñ1,1 ʜʦ 1,1Ñ0,6 ʙʘʣʣʘ (p<0,01), ʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʪʝʩʪʘ TUG ʫʤʝʥʴʰʠʣʦʩʴ ʩ 18,4Ñ3,2 ʜʦ 10,3Ñ1,8 ʩʝʢʫʥʜʳ (p<0,01), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʣʫʯʰʝʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ.  

3. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʯʘʩʪʦʪʘ ʪʨʦʤʙʦʟʦʚ, ʚʳʚʠʭʦʚ ʠ ʧʝʨʝʣʦʤʦʚ ʩʦʩʪʘʚʠʣʘ 0% (0 ʠʟ 12) 
ʟʘ 12 ʥʝʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ.  

4. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʜʝʣʝ-
ʥʠʷʭ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʠʦʜ ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝ-
ʰʘʪʝʣʴʩʪʚʘ ʟʘʯʘʩʪʫʶ ʩʦʧʨʷʞʝʥ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʜʘʞʝ ʨʠʩʢʘʤʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞ-
ʥʦʩʪʴ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣ-
ʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʠʤʝʣʦ ʩʧʦʥʩʦʨʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʉʪʘʪʴʷ ʨʘʥʝʝ 
ʥʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʠ ʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ ʜʨʫʛʠʭ ʞʫʨʥʘʣʘʭ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʜʧʠʩʘʣʠ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʙʝʟʣʠʯʝʥʥʳʭ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʕʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʯʝʩʢʦʡ 
ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʚʳʧʠʩʢʘ ʠʟ ʧʨʦʪʦʢʦʣʘ 
ˉ ___ ʦʪ ______ 202__ ʛʦʜʘ). 
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ɻɸʆʋ ɺʆ ʃʆ çʃɻʋ ʠʤ. ɸ.ʉ. ʇʫʰʢʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʨʘʙʣʝʚ ʈʦʜʠʦʥ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʉʇʙɻʇʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
 

ɹʦʦʧʫʙʯʡʸ: ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʪʦ, ʯʪʦ ʚʠʨʫʩ 
ʕʧʰʪʝʡʥʘ-ɹʘʨʨ (ɺʕɹ) ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʦʣʴʶ ʧʘʩʩʠʚʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ, ʘ ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʠ-
ʮʠʘʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. ɺ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘ-
ʥʠʟʤʳ ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʠʤʠʢʨʠʷ, ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ɺ-ʢʣʝʪʦʢ, ʠʤʤʫʥʥʘʷ ʜʠʩʨʝʛʫʣʷʮʠʷ ʠ ʨʝʘʢʪʠ-
ʚʘʮʠʷ ʣʘʪʝʥʪʥʦʡ ʠʥʬʝʢʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʣʠʥʠʯʝʩʢʠʤ ʘʩʩʦʮʠʘʮʠʷʤ ɺʕɹ ʩ ʠʤʤʫʥʥʦʡ 
ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʦʡ ʠ ʮʝʣʠʘʢʠʝʡ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʨʝʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʦʥʪʝʢ-
ʩʪʝ ʛʝʨʧʝʩʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, 
ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ ɺʕɹ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʠʨʫʩ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʠʤʠʢʨʠʷ, ɺ-
ʢʣʝʪʢʠ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ, ʮʝʣʠʘʢʠʷ. 

 
EPSTEIN-BARR VIRUS AS A TRIGGER OF AUTOIMMUNE PATHOLOGY: FROM MOLECULAR 

MECHANISMS TO CLINICAL PHENOTYPES 
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Scientific adviser: Korablev Rodion Vladimirovich 
 

Abstract: in recent years, a significant body of data has been accumulated indicating that the Epstein-Barr 
virus (EBV) is not limited to the role of a passive infectious agent, but is involved in the initiation and mainte-
nance of autoimmune reactions. The review examines key molecular mechanisms such as molecular mimicry, 
B cell reprogramming, immune dysfunction, and reactivation of latent infection. Special attention is paid to the 
clinical associations of EBV with immune thrombocytopenic purpura and celiac disease, which are traditionally 
less often considered in the context of herpes virus infection. Possible diagnostic and therapeutic approaches 
resulting from understanding the role of EBV are discussed.  
Key words: Epstein-Barr virus, autoimmune diseases, molecular mimicry, B cells, thrombocytopenic purpura, 
celiac disease. 
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ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʚʠʨʫʩ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ ʩʯʠʪʘʣʩʷ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 
ʤʦʥʦʥʫʢʣʝʦʟʘ ʠ ʥʝʢʦʪʦʨʳʭ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʩʪʘʣʠ 
ʧʦʷʚʣʷʪʴʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʘʨʢʝʨʦʚ ɺʕɹ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʝʤʥʦʡ 
ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ, ʨʘʩʩʝʷʥʥʳʤ ʩʢʣʝʨʦʟʦʤ, ʨʝʚʤʘʪʦʠʜʥʳʤ ʘʨʪʨʠʪʦʤ ʠ ʩʠʥʜʨʦʤʦʤ ʐʝʛʨʝʥʘ [2, ʩ. 296]. 
ʂ 2024-2025 ʛʦʜʘʤ ʩʠʪʫʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ: ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ Younis ʩ ʩʦʘʚʪʦʨʘʤʠ [11, ʩ. 
2], Robinson ʠ ʢʦʣʣʝʛ [9, ʩ. 730], ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʠʤ ʢʨʫʧʥʳʤ ʤʝʪʘ-ʘʥʘʣʠʟʘʤ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ɺʕɹ 
ʥʝ ʧʨʦʩʪʦ ʩʦʧʫʪʩʪʚʫʝʪ ʘʫʪʦʠʤʤʫʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʥʦ ʠ ʩʧʦʩʦʙʝʥ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʘʢʪʠʚʥʦʛʦ ʪʨʠʛʛʝ-
ʨʘ. ʇʨʠ ʵʪʦʤ ʩʧʝʢʪʨ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʰʠʨʠʣʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤʥʳʭ ʨʝʚʤʘʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʥʦʟʦʣʦʛʠʡ ʜʦ ʠʤʤʫʥʥʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʳ (ʀʊʇ) ʠ ʮʝʣʠʘʢʠʠ, ʛʜʝ ʩʚʷʟʴ ʩ ʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʘʩʴ ʩʧʦʨʥʦʡ. 

ʆʩʦʙʫʶ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ ʚʳʟʳʚʘʝʪ ʦʩʪʨʳʡ ʤʦʥʦʥʫʢʣʝʦʟ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, 
ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʥʦʚʠʪʩʷ ʪʨʠʛʛʝʨʦʤ ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ 
ʈʦʤʘʥʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (2017) [14, ʩ. 610]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤ ʨʘʩʰʠʨʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʜʠʘʛʥʦ-
ʩʪʠʢʝ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʭ ʠʤʤʫʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ï ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝ-
ʭʘʥʠʟʤʘʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ɺʕɹ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʘʫʪʦʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʥʦ ʠ ʧʦʢʘʟʘʪʴ, ʢʘʢ 
ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʷʭ. ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʜʚʫʭ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦ ʦʧʠʩʘʥʥʳʭ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʬʝʥʦʪʠʧʘʭ ï ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʛʣʶʪʝ-
ʥʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʛʝʤʘʪʦʣʦʛʦʚ, ʠ ʧʝ-
ʜʠʘʪʨʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ɺʕɹ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʯʝʪʳʨʝ ʧʫʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ 
ɺʕɹ ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ ʠʤʤʫʥʥʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʩʝ ʦʥʠ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʦʜ-
ʥʦʚʨʝʤʝʥʥʦ, ʧʨʠʯʸʤ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʘ ʠʥʜʠ-
ʚʠʜʘ ʠ ʩʪʘʜʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [5, ʩ. 1148]. 

ʀʩʪʦʨʠʯʝʩʢʠ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʩʪʘʣʘ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʠʤʠʢʨʠʷ. ɹʝʣʢʠ ɺʕɹ, 
ʦʩʦʙʝʥʥʦ EBNA1 ʠ EBNA2, ʩʦʜʝʨʞʘʪ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʛʦʤʦʣʦʛʠʯʥʳʝ ʯʝʣʦʚʝʯʝ-
ʩʢʠʤ ʘʫʪʦʘʥʪʠʛʝʥʘʤ. ʅʘʧʨʠʤʝʨ, ʫʯʘʩʪʦʢ EBNA1 ʛʦʤʦʣʦʛʠʯʝʥ Ŭ-ʢʨʠʩʪʘʣʣʠʥʫ ɺ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʤʠʰʝ-
ʥʴʶ ʧʨʠ ʨʘʩʩʝʷʥʥʦʤ ʩʢʣʝʨʦʟʝ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ ʥʫʢʣʝʦʩʦʤʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥ-
ʥʳʤʠ ʩ ʚʦʣʯʘʥʢʦʡ [6, ʩ. 1]. ʊʘʢʦʝ ʩʭʦʜʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʊ-ʢʣʝʪʢʠ, ʩʧʝʮʠʬʠʯʥʳʝ ʢ ʚʠʨʫʩʥʦʤʫ 
ʧʝʧʪʠʜʫ, ʤʦʛʫʪ ʧʝʨʝʢʨʸʩʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʪʢʘʥʝʚʳʤʠ ʘʥʪʠʛʝʥʘʤʠ. ʆʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʶʪ 
Robinson ʠ ʩʦʘʚʪʦʨʳ [9, ʩ. 731], ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʢʣʠʥʠ-
ʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʦʜʥʦʡ ʤʠʤʠʢʨʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ɺʕɹ ʠʤʝʶʪ 
ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʘʥʘʤʥʝʟʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ. 
ʂʣʶʯʝʚʳʤ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ, ʩʜʝʣʘʥʥʦʝ ʚ 2025 ʛʦʜʫ ʥʘʫʯʥʦʡ ʛʨʫʧʧʦʡ ʧʦʜ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ Younis [11, ʩ. 2]. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ ɺʕɹ ʩʧʦʩʦʙʝʥ ʠʥʬʠʮʠʨʦʚʘʪʴ ʥʝ ʣʶʙʳʝ ɺ-ʢʣʝʪʢʠ, ʘ 
ʠʤʝʥʥʦ ʪʝ ʢʣʦʥʳ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʘʫʪʦʨʝʘʢʪʠʚʥʳʝ ʨʝʮʝʧʪʦʨʳ. ʇʨʦʜʫʮʠʨʫʝʤʳʡ ɺʕɹ ʙʝʣʦʢ EBNA2 ʩʚʷ-
ʟʳʚʘʝʪʩʷ ʩ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʛʝʥʦʚ CD27, ZEB2 ʠ TBX21, ʠʥʜʫʮʠʨʫʷ ʵʢʩʧʨʝʩʩʠʶ ʤʦʣʝʢʫʣ ʛʣʘʚ-
ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ II ʢʣʘʩʩʘ ʠ ʢʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ ʩʠʛʥʘʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥ-
ʬʠʮʠʨʦʚʘʥʥʳʝ B-ʢʣʝʪʢʠ ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʘʫʪʦʨʝʘʢʪʠʚʥʳʝ ʘʥʪʠʪʝʣʘ. ʇʦʭʦʞʠʡ ʩʮʝʥʘʨʠʡ ʙʳʣ 
ʫʙʝʜʠʪʝʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʠ, ʛʜʝ ʘʫʪʦʨʝʘʢʪʠʚʥʳʝ ʘʥʪʠʪʝ-
ʣʘ ʩʚʷʟʳʚʘʣʠʩʴ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʷʜʝʨʥʳʤʠ ʘʥʪʠʛʝʥʘʤʠ (dsɼʅʂ, Sm). ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ɺʕɹ ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʦʣʴ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʮʝʣʳʤ ʩʧʝʢʪʨʦʤ ʩʠʩʪʝʤʥʳʭ 
ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [9, ʩ. 735]. 

ɺʕɹ ʠʩʧʦʣʴʟʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʨʘʪʝʛʠʡ ʫʢʣʦʥʝʥʠʷ ʦʪ ʠʤʤʫʥʥʦʛʦ ʥʘʜʟʦʨʘ: ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʧʨʦʜʫʮʠʨʫʝʪ ʛʦʤʦʣʦʛʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, IL-10-
ʧʦʜʦʙʥʳʡ ʙʝʣʦʢ), ʧʦʜʘʚʣʷʝʪ ʘʧʦʧʪʦʟ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʘʥʪʠʛʝʥʥʦʡ 
ʩʪʠʤʫʣʷʮʠʠ, ʠʩʪʦʱʘʶʱʝʡ ʨʝʛʫʣʷʪʦʨʥʳʝ ʊ-ʢʣʝʪʢʠ ʠ ʩʤʝʱʝʥʠʶ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʵʬʬʝʢʪʦʨʦʚ [3, ʩ. 1]. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʘʮʠʷ ʚʠʨʫʩʘ ʥʘ ʬʦʥʝ ʩʪʨʝʩʩʘ, ʠʥʪʝʨʢʫʨʨʝʥʪʥʳʭ 
ʠʥʬʝʢʮʠʡ ʠʣʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩʦʟʜʘʸʪ ʧʦʚʪʦʨʥʳʝ ʵʧʠʟʦʜʳ ʘʥʪʠʛʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ, ʯʪʦ 
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ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʞʝ ʥʘʯʘʚʰʠʡʩʷ ʘʫʪʦʠʤʤʫʥʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ ʜʘʞʝ ʠʥʠʮʠʠʨʦʚʘʪʴ ʥʦʚʳʡ [2, ʩ. 298]. 
ɺ ʢʦʥʪʝʢʩʪʝ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʤʫʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʈʦʤʘʥʦʚʘ ʠ ʩʦʘʚʪʦʨʳ [14, ʩ. 610], ʧʝʨʩʠ-
ʩʪʝʥʮʠʷ ɺʕɹ ʫ ʜʝʪʝʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʪʦʨʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦ-
ʪʦʨʳʝ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʊ-
ʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʜʠʩʙʘʣʘʥʩ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ɺʕɹ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʟʘʪʷʞʥʦʤʫ ʪʝʯʝʥʠʶ ʠʥʬʝʢʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʘʫʪʦʠʤʤʫʥʠʟʘʮʠʠ. 

ʉʚʷʟʴ ɺʕɹ ʩ ʨʘʩʩʝʷʥʥʳʤ ʩʢʣʝʨʦʟʦʤ ʩʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʢʘʟʘʥʥʳʭ. ɺ ʨʘʙʦʪʝ 
Asherio ʠ Munger [1, ʩ. 1] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʉ ʫ ɺʕɹ-ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʣʠʮ ʚ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟ ʚʳʰʝ, ʘ ʧʦʚʳʰʝʥʠʝ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʢ EBNA1 ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʣʠʥʠʯʝʩʢʦʡ ʤʘʥʠʬʝʩʪʘʮʠʠ ʥʘ ʤʥʦʛʠʝ 
ʛʦʜʳ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʝ: ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉʂɺ ʯʘʱʝ 
ʚʳʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʥʪʠ-VCA ʠ ʘʥʪʠ-EBNA, ʘ ʚ ʙʠʦʧʪʘʪʘʭ ʧʦʯʝʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʠʨʫʩʥʘʷ ɼʅʂ 
[9, ʩ. 736]. ʇʨʠ ʨʝʚʤʘʪʦʠʜʥʦʤ ʘʨʪʨʠʪʝ ʠ ʩʠʥʜʨʦʤʝ ʐʝʛʨʝʥʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʨʝ-
ʘʢʪʠʚʘʮʠʠ ɺʕɹ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ [3, ʩ. 2]. 

ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʦʣʴ ɺʕɹ ʚ ʧʘʪʦʛʝʥʝʟʝ ʪʨʦʤʙʦʮʠ-
ʪʦʧʝʥʠʠ ʠ ʮʝʣʠʘʢʠʠ. 

ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ï ʯʘʩʪʦʝ, ʭʦʪʷ ʠ ʥʝ ʚʩʝʛʜʘ ʪʷʞʸʣʦʝ, ʦʩʣʦʞʥʝʥʠʝ ʦʩʪʨʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʦʥʦ-
ʥʫʢʣʝʦʟʘ. ʇʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʫ 25-50% ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ ʥʠʞʝ 
150*109/ʣ, ʘ ʫ 1-3% ï ʢʨʠʪʠʯʝʩʢʦʝ ʧʘʜʝʥʠʝ ʥʠʞʝ 20*109/ʣ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʩʠʥ-
ʜʨʦʤʦʤ [5, ʩ. 1148]. ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʘʢ ʧʨʷʤʦʛʦ ʫʛʥʝʪʝʥʠʷ ʤʝʛʘʢʘʨʠʦʮʠʪʦʧʦ-
ʵʟʘ, ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʘʥʪʠʪʝʣ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʢʨʸʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʧʦ-
ʣʠʢʣʦʥʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ɺ-ʢʣʝʪʦʢ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ɺʕɹ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʪʷʞʝʣʦʡ ʀʊʇ, ʜʝʙʶʪʠʨʫʶʱʝʡ ʥʘ ʬʦʥʝ ʧʝʨʚʠʯʥʦʡ ʠʥʬʝʢʮʠʠ, ʧʨʠ 
ʵʪʦʤ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʙʝʟ ʪʠʧʠʯʥʳʭ ʩʠʤʧʪʦʤʦʚ 
ʤʦʥʦʥʫʢʣʝʦʟʘ [12, ʩ. 1]. ɺʘʞʥʦ, ʯʪʦ ʫ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦʥʘ ʤʦʞʝʪ ʨʝʮʠʜʠʚʠʨʦʚʘʪʴ ʧʨʠ ʨʝʘʢʪʠʚʘʮʠʠ ʚʠ-
ʨʫʩʘ ʠʣʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʘʫʪʦʠʤʤʫʥʥʫʶ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʶ, ʫʞʝ ʥʝ ʟʘʚʠʩʷʱʫʶ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʩʪʝʧʝʥʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ [13, ʩ. 76]. 

ʎʝʣʠʘʢʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ ʣʠʮ (ʥʦʩʠʪʝʣʝʡ HLA-DQ2/DQ8) ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʛʣʶʪʝʥʘ, ʥʦ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʨʠʛʛʝʨ, 
ʥʝʨʝʜʢʦ ʠʥʬʝʢʮʠʦʥʥʳʡ. ʀʥʪʝʨʝʩ ʢ ʚʦʟʤʦʞʥʦʡ ʨʦʣʠ ɺʕɹ ʚ ʧʘʪʦʛʝʥʝʟʝ ʮʝʣʠʘʢʠʠ ʚʦʟʥʠʢ ʧʦʩʣʝ ʦʙʥʘʨʫ-
ʞʝʥʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʢ ɺʕɹ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʜʠʘʛʥʦʟ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʚʧʝʨʚʳʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ [10, ʩ. 1]. 

ʉʨʝʜʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ɺʕɹ ʚʳʜʝʣʷʶʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʠʤʠʢʨʠʶ 
ʤʝʞʜʫ ʘʥʪʠʛʝʥʘʤʠ ɺʕɹ ʠ ʪʢʘʥʝʚʦʡ ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟʦʡ ʠʣʠ ʛʣʠʘʜʠʥʦʤ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʝ ʢʠʰʝʯʥʦʡ ʧʨʦ-
ʥʠʮʘʝʤʦʩʪʠ ʯʝʨʝʟ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʦʪʥʳʝ ʢʦʥʪʘʢʪʳ ʵʧʠʪʝʣʠʷ (ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ). ʂʨʦʤʝ ʪʦʛʦ, ʭʨʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ ɺ-ʢʣʝʪʦʢ ɺʕɹ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʜʫʢʮʠʠ 
ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʪʢʘʥʝʚʦʡ ʪʨʘʥʩʛʣʫʪʘʤʠʥʘʟʝ ʫ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʭ ʣʠʮ [4, ʩ. 260]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ɺʕɹ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʮʝʣʠʘʢʠʠ, ʥʦ ʩʫʱʝ-
ʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ, ʯʪʦ ɺʕɹ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʬʨʘʢʪʝʨʥʦʤʫ ʪʝʯʝʥʠʶ ʮʝʣʠʘʢʠʠ. 
ɺ ʨʘʙʦʪʝ Perfetti ʠ ʩʦʘʚʪ. ʧʦʢʘʟʘʥʦ, ʯʪʦ ɺʕɹ ʧʨʠ ʧʦʤʦʱʠ ʇʎʈ-ʘʥʘʣʠʟʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 70% ʙʠʦʧʪʘʪʦʚ 
ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʦʪ ʙʦʣʴʥʳʭ ʩ ʨʝʬʨʘʢʪʝʨʥʳʤʠ ʬʦʨʤʘʤʠ ʮʝʣʠʘʢʠʠ, ʧʨʠ ʵʪʦʤ ʚ ʙʠʦʧʪʘʪʘʭ ʦʪ 
ʧʘʮʠʝʥʪʦʚ ʩ ʪʠʧʠʯʥʳʤ ʪʝʯʝʥʠʝʤ ɺʕɹ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʚ 16% ʩʣʫʯʘʝʚ [7, ʩ. 2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʕɹ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ, ʥʦ ʠ ʯʘʩʪʴʶ ʧʘʪʦʛʝʥʝʟʘ ʤʥʦʛʠʭ ʘʫʪʦʠʤ-
ʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, 
ʨʘʩʢʨʳʚʘʶʱʠʤʠ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɺ-ʢʣʝʪʦʢ [11, ʩ. 2], ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠ-
ʷʤʠ, ʩʚʷʟʳʚʘʶʱʠʤʠ ɺʕɹ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʬʝʥʦʪʠʧʘʤʠ ï ʦʪ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣ-
ʯʘʥʢʠ ʜʦ ʠʤʤʫʥʥʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ʠ ʮʝʣʠʘʢʠʠ [12, ʩ. 1].  

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʠʤʧʪʦʤʳ ʮʝʣʠʘʢʠʠ ʤʦʛʫʪ ʤʘʥʠʬʝʩʪʠʨʦʚʘʪʴ ʫʞʝ ʚ 
ʦʩʪʨʫʶ ʬʘʟʫ ʠʥʬʝʢʮʠʠ, ʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ï ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʧʦʟʞʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʘʩʪʦʨʦʞʝʥ-
ʥʦʩʪʠ ʚʨʘʯʝʡ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [4, ʩ. 259]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʣʶʪʝʥʦʚʦʡ ʜʠʝʪʳ ʧʨʠ ʮʝʣʠʘʢʠʠ ʠ ʝʸ 
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ʚʦʟʤʦʞʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʤʤʫʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʘʣʛʦʨʠʪʤʦʚ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ɺʕɹ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʦ-
ʩʪʦʷʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʘʢ ʥʘ ʚʠʨʫʩ, ʪʘʢ ʠ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʢʣʦʥʳ ʣʠʤʬʦʮʠ-
ʪʦʚ ï ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʛʜʝ ʧʦʩʣʝʜʩʪʚʠʷ 
ʧʝʨʚʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤʠ [14, ʩ. 610]. 
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УДК 330 

IL-6 И ОПУХОЛЕАССОЦИИРОВАННЫЕ 
ФИБРОБЛАСТЫ В ФОРМИРОВАНИИ 
ОПУХОЛЕВОЙ МИКРОСРЕДЫ И ПРОГРЕССИИ 
РАКА 

Амирова Бактгуль Болатовна, 
Шестакова Карина Юрьевна 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤʝʥʠ ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʣʴʠʥ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʨʦʧʝʜʝʚʪʠʢʠ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ 

ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤʝʥʠ ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦè 
 

ɸʥʥʦʪʘʮʠʷ. ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʢʘʥʮʝʨʦʛʝʥʝʟʘ. 
ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʫʭʦʣʝʚʦʡ ʤʠʢʨʦʩʨʝʜʳ ʠʛʨʘʶʪ ʠʥʪʝʨʣʝʡʢʠʥ-6 (IL-6) ʠ 
ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʬʠʙʨʦʙʣʘʩʪʳ (CAF). ɼʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʘʥʠʝ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʪʠʤʫʣʠʨʫʶʪ ʘʥʛʠʦʛʝʥʝʟ, ʠʥʚʘʟʠʶ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɺ 
ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʘʭ ʫʯʘʩʪʠʷ IL-6 ʠ CAF ʚ ʧʨʦʛʨʝʩʩʠʠ 
ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: IL-6, ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʬʠʙʨʦʙʣʘʩʪʳ, CAF, ʢʘʥʮʝʨʦʛʝʥʝʟ, ʦʧʫʭʦʣʝʚʘʷ 
ʤʠʢʨʦʩʨʝʜʘ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ. 
 

IL-6 AND CANCER-ASSOCIATED FIBROBLASTS IN TUMOR MICROENVIRONMENT FORMATION 
AND CANCER PROGRESSION 

 
Amirova Baktgul Bolatovna, 
Shestakova Karina Yurievna 

 
Scientific adviser: lyin Alexey Anatolyevich I 

 
Abstract: Chronic inflammation is considered one of the major factors of carcinogenesis. Interleukin-6 (IL-6) 
and cancer-associated fibroblasts (CAF) play a significant role in the formation of the tumor microenvironment. 
These components maintain inflammation, stimulate angiogenesis, invasion, and metastasis of tumor cells. 
The article presents current data on the involvement of IL-6 and CAF in cancer progression and discusses 
potential therapeutic approaches targeting these factors. 
Keywords: IL-6, cancer-associated fibroblasts, CAF, carcinogenesis, tumor microenvironment, chronic 
inflammation. 

 
ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʘʥʮʝʨʦʛʝʥʝʟʘ. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʠʪʝʣʴ-
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ʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʪʢʘʥʝʚʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʫʩʠʣʝʥʠʶ 
ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙ-
ʨʘʟʦʚʘʥʠʡ [1, ʩ. 883]. 

ʉʚʷʟʴ ʤʝʞʜʫ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʨʘʢʦʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠ-
ʷʤʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦ-
ʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʘ ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨ-
ʥʦʡ ʢʘʨʮʠʥʦʤʳ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʣʝʞʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʮʠʪʦʢʠʥʦʚ ʠ 
ʵʣʝʤʝʥʪʦʚ ʦʧʫʭʦʣʝʚʦʡ ʩʪʨʦʤʳ. 

ʉʨʝʜʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʠʥʪʝʨʣʝʡʢʠʥ-6 (IL-6), ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʛʨʫʧ-
ʧʝ ʧʣʝʡʦʪʨʦʧʥʳʭ ʮʠʪʦʢʠʥʦʚ. ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ IL-6 ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 
ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ʆʜʥʘʢʦ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʝʨʧʨʦʜʫʢʮʠʷ ʜʘʥʥʦʛʦ ʮʠʪʦʢʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʠʢʨʦʩʨʝʜʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʦʧʫʭʦʣʝʚʳʡ ʨʦʩʪ ʠ ʧʨʦʛʨʝʩʩʠʶ ʟʘʙʦʣʝʚʘʥʠʷ [2, 
ʩ. 54]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʧʫʭʦʣʝʚʦʡ ʤʠʢʨʦʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 
ʬʠʙʨʦʙʣʘʩʪʳ (CAF). ɼʘʥʥʳʝ ʢʣʝʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʘʢʪʠʚʥʳʝ ʫʯʘʩʪʥʠʢʠ ʢʘʥʮʝʨʦʛʝʥʝʟʘ, ʩʧʦʩʦʙ-
ʥʳʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʝʤʦʜʝʣʠʨʦʚʘʪʴ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʠ ʧʦʜʜʝʨ-
ʞʠʚʘʪʴ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ, ʧʦʩʚʷʱʸʥʥʳʭ ʨʦʣʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 ʠ ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʢʘʥʮʝʨʦʛʝ-
ʥʝʟʝ. ʇʦʠʩʢ ʧʫʙʣʠʢʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ScienceDirect, PubMed ʠ Google Scholar. ɼʣʷ 
ʦʪʙʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʫʙʣʠʢʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʜʝʡʩʪʚʠʷ IL-6, 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ CAF ʠ ʠʭ ʫʯʘʩʪʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʫʭʦʣʝʚʦʡ ʤʠʢʨʦʩʨʝʜʳ. ʂʨʠʪʝʨʠʷʤʠ 
ʚʢʣʶʯʝʥʠʷ ʷʚʣʷʣʠʩʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ ʠ ʤʝʪʘʘʥʘʣʠʟʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʨʘʙʦʪʘʤ, ʧʦʩʚʷʱʸʥʥʳʤ ʩʠʛʥʘʣʴʥʦ-
ʤʫ ʧʫʪʠ IL-6/JAK/STAT3, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʪʨʦʤʳ ʠ ʩʦʚʨʝʤʝʥʥʳʤ 
ʧʦʜʭʦʜʘʤ ʢ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʯʘʩʪʠʷ IL-6 ʚ ʢʘʥʮʝʨʦʛʝ-
ʥʝʟʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ JAK/STAT3. ʇʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ IL-6 ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʨʝ-
ʮʝʧʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ STAT3, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, 
ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʧʦʜʘʚʣʝʥʠʝ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟ [3, ʩ. 234]. ʇʦʚʳʰʝʥʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʚʳʷʚʣʝʥʘ ʧʨʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʤ ʨʘʢʝ, ʨʘʢʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʧʫ-
ʭʦʣʷʭ ʧʝʯʝʥʠ ʠ ʣʸʛʢʠʭ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʦʣʴ IL-6 ʧʨʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʤ ʨʘʢʝ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʠʰʝʯʥʠʢʘ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦ-
ʛʠʠ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ IL-6 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 
ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʫʭʦʣʝʚʦʡ ʤʠʢʨʦʩʨʝʜʳ ʠʛʨʘʶʪ ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 
ʬʠʙʨʦʙʣʘʩʪʳ (CAF). ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʜʘʥʥʳʝ ʢʣʝʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝ-
ʥʸʥʥʳʤ ʬʝʥʦʪʠʧʦʤ ʠ ʚʳʩʦʢʦʡ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʧʨʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʥʠ ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʨʦʩʪʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 
[4, ʩ. 582]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʝʢʨʝʮʠʠ CAF ʷʚʣʷʝʪʩʷ IL-6. ʇʦʩʪʦʷʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʜʘʥ-
ʥʦʛʦ ʮʠʪʦʢʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʴ-
ʥʳʭ ʢʘʩʢʘʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʞʠʚʘʥʠʝʤ ʠ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʯʘʩʪʠʝ CAF ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪ-
ʨʠʢʩʘ. ɺ ʭʦʜʝ ʦʧʫʭʦʣʝʚʦʡ ʧʨʦʛʨʝʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʦʙ-
ʣʝʛʯʘʝʪ ʤʠʛʨʘʮʠʶ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʚʘʟʠʠ ʚ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ. ʂʨʦʤʝ ʪʦʛʦ, 
IL-6, ʩʝʢʨʝʪʠʨʫʝʤʳʡ CAF, ʩʧʦʩʦʙʝʥ ʫʩʠʣʠʚʘʪʴ ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʧʦʩʨʝʜʩʪʚʦʤ 
ʘʢʪʠʚʘʮʠʠ STAT3-ʟʘʚʠʩʠʤʳʭ ʩʠʛʥʘʣʴʥʳʭ ʢʘʩʢʘʜʦʚ [3, ʩ. 241]. 
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ʆʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʬʠʙʨʦʙʣʘʩʪʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝ-
ʚʳʡ ʠʤʤʫʥʠʪʝʪ. ʆʥʠ ʩʝʢʨʝʪʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʣʝʢʫʣ, ʚʢʣʶʯʘʷ IL-6 ʠ TGF-ɓ, ʦʙʣʘʜʘʶʱʠʭ ʠʤʤʫʥʦ-
ʩʫʧʨʝʩʩʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [5, ʩ. 178]. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʘʢ-
ʪʠʚʥʦʩʪʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 
ʦʧʫʭʦʣʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʯʘʩʪʠʝ IL-6 ʠ CAF ʚ ʨʘʟʚʠʪʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɸʢʪʠʚʘ-
ʮʠʷ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ IL-6/JAK/STAT3 ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʞʠʚʘ-
ʥʠʝʤ ʢʣʝʪʦʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʧʦʧʪʦʟʫ. ʂʨʦʤʝ ʪʦʛʦ, CAF ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, 
ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʪʢʘʥʴ ʦʧʫʭʦʣʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʪʝʨʘʧʠʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ IL-6 ʠ CAF ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚ-
ʪʠʯʝʩʢʠʭ ʤʠʰʝʥʝʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʧʨʝʧʘʨʘʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʙʣʦʢʠʨʦʚʘʥʠʝ IL-6-
ʩʠʛʥʘʣʠʥʛʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ IL-6 ʠ ʦʧʫʭʦ-
ʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʬʠʙʨʦʙʣʘʩʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʫʭʦʣʝʚʦʡ ʤʠʢʨʦʩʨʝʜʳ. ʀʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʨʘʟʚʠʪʠʶ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ, 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ 
ʤʥʦʛʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʉʨʝʜʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʦʙʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʝʪ ʠʥʪʝʨʣʝʡʢʠʥ-6, ʢʦʪʦʨʳʡ ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʫʭʦʣʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʦʧʫʭʦʣʠ ʤʠʢʨʦʩʨʝʜʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 
ʫʯʘʩʪʠʝ IL-6 ʠ CAF ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʠʥʚʘʟʠʠ, ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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“GREEN DENTISTRY”: ECO-STANDARDS AND 
INNOVATIONS IN TURKISH DENTAL CLINICS 

ERISHGEN LEYLA M. 
Independent Researcher 

 

Abstract: This article examines the conceptual foundations of "Green Dentistry" (sustainable oral healthcare) 
and the practical experience of its integration into the dental sector of the Republic of Turkey. The study ana-
lyzes the environmental footprint of traditional dental clinics and outlines the key economic, legal and techno-
logical drivers promoting the adoption of eco-standards in Turkey. Special attention is paid to digital innova-
tions (CAD/CAM, digital radiography) and resource-saving technologies that minimize medical waste and toxic 
substances. The findings highlight the strategic importance of green practices for enhancing Turkey's competi-
tiveness in global medical tourism and shaping the mindset of the new generation of dental professionals. 
Keywords: green dentistry, eco-standards, dental innovations, Turkey, sustainable oral healthcare, medical 
waste, digital dentistry. 
 
çʀɾʄɾʆɹʘ ʊʋʇʅɹʋʇʄʇɼʁʘè: ʖʃʇʊʋɹʆɽɹʉʋʔ ʁ ʁʆʆʇɻɹʏʁʁ ɻ ʊʋʇʅɹʋʇʄʇɼʁʐɾʊʃʁʎ 

ʃʄʁʆʁʃɹʎ ʋʌʉʏʁʁ 
ʖʩʡʱʜʞʦ ʄʞʢʤʙ ʅʬʩʙʫʧʛʦʙ 
ʅʝʟʘʚʠʩʠʤʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

 
ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ çʟʝʣʝʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠè 
(ʫʩʪʦʡʯʠʚʦʛʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ) ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠ-
ʯʝʩʢʠʡ ʩʝʢʪʦʨ ʈʝʩʧʫʙʣʠʢʠ ʊʫʨʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ, ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʨʘʚʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʥʝʜʨʝʥʠʶ ʵʢʦʩʪʘʥʜʘʨʪʦʚ ʚ ʊʫʨʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʮʠʬʨʦ-
ʚʳʤ ʠʥʥʦʚʘʮʠʷʤ (CAD/CAM, ʮʠʬʨʦʚʘʷ ʨʘʜʠʦʛʨʘʬʠʷ) ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʤʠʥʠʤʠʟʠ-
ʨʫʶʱʠʤ ʤʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʠ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʪʨʘʪʝʛʠ-
ʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ çʟʝʣʝʥʳʭè ʧʨʘʢʪʠʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʊʫʨʮʠʠ ʚ ʤʠʨʦʚʦʤ ʤʝʜʠ-
ʮʠʥʩʢʦʤ ʪʫʨʠʟʤʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʳʰʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʝʣʝʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ, ʵʢʦʩʪʘʥʜʘʨʪʳ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʊʫʨʮʠʷ, 
ʫʩʪʦʡʯʠʚʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ, ʮʠʬʨʦʚʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ. 

 
1. Introduction 
Relevance of the study. In the 21st century, the global medical sector is undergoing a massive trans-

formation driven by the concept of sustainable development. Traditional dentistry, despite its high clinical effi-
ciency, is a resource-intensive industry that generates a significant environmental footprint. Daily clinical oper-
ations produce substantial volumes of non-biodegradable medical waste, including single-use plastics, patient 
drapes, saliva ejectors, and dangerous chemical components such as dental amalgam and conventional radi-
ograph processing solutions. As a leading global hub for international medical and dental tourism, the Republic 
of Turkey experiences a rapidly growing influx of foreign patients. This booming demand inevitability increases 
the ecological burden on local ecosystems and municipal infrastructure, particularly in coastal resort regions 
like Antalya and Izmir, as well as in metropolitan areas like Istanbul. Consequently, investigating how Turkish 
dental facilities integrate eco-standards to reduce waste while maintaining high clinical performance is highly 
relevant.  
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Degree of scientific elaboration. The fundamental framework of environmentally sustainable oral 
healthcare was established by the FDI World Dental Federation through its global consensus statements on 
"Green Dentistry" [1]. Internationally, the general challenges of dental waste management and carbon footprint 
reduction have been investigated by researchers such as N. Martin, M. Sheppard and colleagues [2]. Within 
the specific context of the Turkish healthcare system, practical guidelines for eco-friendly practices and dental 
waste control laws (Tēbbi Atēklarēn Kontrol¿ Yºnetmeliĵi) have been examined in the works of local scientists 
including E. Soslu Bulut, M. Agaccioglu [3] and C. Soganci [4]. However, there is still a lack of comprehensive 
research analyzing how these green standards specifically impact the corporate social responsibility and inter-
national competitiveness of Turkish private dental clinics operating in the medical tourism market. 

Object of research. The object of this research is the contemporary dental sector of the Republic of 
Turkey, with a specific focus on clinics engaged in international medical tourism. 

Subject of research. The subject of this research is the process, methods, and practical outcomes of 
implementing "Green Dentistry" eco-standards and digital innovations within Turkish dental practices. 

Research objective. The primary objective of this study is to comprehensively analyze the theoretical 
foundations of the Green Dentistry concept and evaluate the practical experience, technological innovations, 
and regulatory mechanisms driving the integration of eco-standards in the dental clinics of Turkey. 

2. Environmental Impact and Waste Management 
The operational activity of traditional dental clinics is associated with a heavy ecological burden due to 

the continuous generation of hazardous, non-biodegradable medical waste. The specific nature of dental pro-
cedures requires strict infection control, which inevitably leads to the massive consumption of single-use plas-
tics, including saliva ejectors, patient drapes, plastic cups, and disposable instrument trays. Furthermore, the 
clinical workflow produces highly toxic chemical byproducts, such as traditional radiographic processing solu-
tions and dental amalgam particles containing heavy metals. If managed improperly, these chemical compo-
nents pose a severe threat to local aquatic resources and soil quality, accumulating toxic substances in the 
municipal infrastructure. 

To mitigate these risks, modern healthcare systems require comprehensive engineering and hygienic 
frameworks. The development of systemic approaches to segregation, temporary storage, and safe disposal is 
crucial for neutralizing the biohazards of dental clinics. Implementing specialized filtration devices, such as 
amalgam separators, along with strict automated protocols for clinical waste management, allows medical in-
stitutions to significantly reduce their direct environmental footprint without compromising patient safety and 
clinical efficiency [5]. 

In addition to chemical and plastic pollution, the management of infectious and sharp medical waste repre-
sents a critical vector of environmental risk in oral healthcare. Traditional dental practices generate immense 
quantities of contaminated items, such as used burs, anesthetic needles, and organic tissues, which require en-
ergy-intensive incineration processes that contribute heavily to global carbon emissions. The challenges are fur-
ther compounded by a widespread lack of standardized circular economy practices within private dental facilities, 
where eco-friendly alternatives to conventional materials are rarely utilized. Consequently, achieving a holistic 
reduction in dental waste demands not only localized technological solutions but also a fundamental shift toward 
sustainable procurement and the integration of biodegradable materials into the daily clinical routine. 

3. Prerequisites for Eco-Transformation in Turkey 
The transition of the Turkish dental sector toward sustainable practices is driven by tightening national leg-

islation and the rapid growth of medical tourism. In alignment with European directives, the Ministry of Health of 
the Republic of Turkey has strictly regulated the management of hazardous dental waste, including mercury-
containing amalgam, toxic chemicals and plastics. These stringent legal requirements force modern clinics to 
implement advanced engineering and hygienic approaches to minimize their environmental footprint [3]. Concur-
rently, international patients from the UK and Europe increasingly prioritize eco-friendly standards when choosing 
clinics. Consequently, integrating green dentistry principles is no longer just a legal obligation for Turkish clinics, 
but a strategic economic tool to enhance their competitiveness in the global medical market [4]. 

Furthermore, the Turkish government actively supports this eco-transformation through targeted eco-
nomic incentives, creating a favorable climate for sustainable investments in healthcare infrastructure. Private 
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dental centers that invest in green technologiesðsuch as solar-powered energy systems, water-saving vacu-
um pumps, and certified waste separation unitsðfrequently qualify for municipal tax reductions and special-
ized development grants. This institutional backing accelerates the modernization of urban dental networks 
and attracts international healthcare corporations looking for eco-certified partnerships. As a result, the inte-
gration of environmental standards acts as a powerful catalyst, transitioning Turkey from a high-volume budget 
destination to a premium, socio-environmentally responsible leader in global oral healthcare tourism. 

4. Modern Eco-Standards and Digital Innovations in Turkey 
The practical implementation of "Green Dentistry" in modern Turkish clinics is inextricably linked with to-

tal digitalization, which serves as the main technological driver for reducing the environmental footprint. The 
widespread adoption of CAD/CAM systems (Computer-Aided Design and Computer-Aided Manufacturing) and 
3D printing technologies has fundamentally transformed dental workflows. These innovations completely elim-
inate the need for traditional chemical impression materials and plaster models, thereby significantly reducing 
non-biodegradable medical waste. Furthermore, the transition from conventional film radiography to digital 
dental imaging systems has successfully eliminated the usage of toxic chemical processing solutions and lead 
foil packaging, protecting local water resources from hazardous heavy metal contamination. 

Beyond manufacturing and diagnostics, Turkish dental clinics are increasingly implementing smart 
cloud-based software architectures to transition toward entirely paperless operations. This administrative shift 
drastically minimizes daily paper consumption, physical archiving footprints and resource-intensive shipping 
logistics. At the infrastructure level, progressive private practices are adopting specialized energy-saving 
measures, including automated LED lighting management, high-efficiency micro-vacuum systems that cut op-
erational water consumption by up to ninety percent and intelligent climate control systems. These operational 
innovations work in tandem with digital clinical technologies, turning the modern dental workspace into a highly 
optimized eco-system that fundamentally redefines the relationship between clinical productivity and environ-
mental responsibility. 

However, the successful integration of these modern eco-standards depends not only on advanced 
equipment but also on human capital. The professional mindset of the new generation of dental specialists 
plays a crucial role in sustainable healthcare transformation. Recent academic studies conducted within the 
Turkish higher education framework indicate that while modern dental students and young practitioners pos-
sess a high baseline awareness of environmental problems, there is still a critical need to systematically inte-
grate green standards and resource-saving behaviors directly into the university dental curriculum [6]. 

5. Conclusion 
The transition toward "Green Dentistry" in the Republic of Turkey represents a complex process where 

ecological necessity tightly aligns with economic and technological evolution. The findings of this study 
demonstrate that the integration of modern environmental standards in Turkish dental clinics is no longer an 
isolated ethical choice, but a critical factor for maintaining high international competitiveness. By embracing 
digital workflows, such as CAD/CAM systems and digital radiography, clinics successfully minimize their haz-
ardous waste and protect local ecosystems while significantly improving clinical efficiency and patient safety. 

Future Outlook. In a broader context, the practical experience of the Turkish dental sector serves as a 
valuable paradigm for other developing nations striving to balance rapid economic growth in medical tourism 
with stringent environmental responsibility. The systemic insights gained from analyzing Turkey's regulatory 
frameworks and technological pathways highlight that eco-sustainability is an achievable and highly beneficial 
metric for modern healthcare systems. Future research should focus on conducting comprehensive quantita-
tive life-cycle assessments of digital dental clinics to precisely measure long-term economic returns on green 
investments. Ultimately, establishing standard national eco-certification protocols for private medical facilities 
will catalyze a more profound, widespread transformation, positioning green dentistry as the absolute baseline 
for progressive clinical practice worldwide. 

Thus, the eco-transformation of the Turkish dental sector acts as a powerful strategic asset, particularly 
for enhancing the countryôs reputation in the highly demanding global medical tourism market. To secure long-
term sustainability, Turkey must bridge the gap between advanced technology and human capital. This re-
quires stricter enforcement of national medical waste laws alongside the systematic integration of green com-



WORLD OF SCIENCE 195 

 

XIX International scientific conference | www.naukaip.ru 

petencies into dental university curricula. Ultimately, the synergy between digital innovation and environmental 
responsibility will shape the future of progressive oral healthcare in Turkey. 
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ВЛИЯНИЕ РАЗЛИЧНЫХ ФАКТОРОВ И 
ВЕТЕРИНАРНЫХ МЕРОПРИЯТИЙ НА РАЗВИТИЕ 
НЕИНФЕКЦИОННОЙ ДИСПЕПСИИ У 
НОВОРОЖДЕННЫХ ПОРОСЯТ 

Касихин Александр Павлович, 
Касихина Елизавета Алексеевна, 

Стародворская Диана Вахтанговна 
ʩʪʫʜʝʥʪ r

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʢʘʨʦʚʘ ɺʘʣʝʨʠʷ ɸʣʝʢʩʝʝʚʥʘ 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ çɸʤʦʢʩʠʤʘʛè ʠ çʋʪʝʨʦʙʘʛè ʥʘ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷ-
ʞʝʩʪʴ ʪʝʯʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʩʚʠʥʦʤʘʪʢʘʭ ʧʦʨʦʜʳ ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʠ ʠʭ ʧʦʪʦʤʩʪʚʝ. 
ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. ʆʮʝʥʢʫ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ, ʘ ʪʘʢ-
ʞʝ ʯʘʩʪʦʪʝ ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʧʝʧʩʠʠ, ʜʠʘʨʝʠ ʠ ʧʘʪʦʣʦʛʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʢʘʟʘʣʘʩʴ ʩʭʝʤʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʩʠʤʘʛè ʟʘ 5ï
6 ʜʥʝʡ ʜʦ ʦʧʦʨʦʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çʋʪʝʨʦʙʘʛè ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ. ɼʘʥʥʘʷ ʩʭʝʤʘ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʨʦʩʷʪ, ʫʤʝʥʴʰʝʥʠʶ ʧʘʜʝʞʘ ʠ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 
ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʚ ʨʘʥʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʜʣʷ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʧʘʪʦʣʦʛʠʡ ʫ ʧʦʨʦʩʷʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʚʠʥʦʚʦʜʩʪʚʦ, ʩʚʠʥʦʤʘʪʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʜʠʩʧʝʧʩʠʠ, ʜʠʩʧʝʧʩʠʷ ʧʦʨʦʩʷʪ, ʧʨʝʧʘʨʘʪ 
çɸʤʦʢʩʠʤʘʛè, ʧʨʝʧʘʨʘʪ çʋʪʝʨʦʙʘʛè. 
 

"THE INFLUENCE OF VARIOUS FACTORS AND VETERINARY INTERVENTIONS ON THE 
DEVELOPMENT OF NON-INFECTIOUS DYSPEPSIA IN NEWBORN PIGLETS" 
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Kasikhina Elizaveta Alekseevna, 
Starodvorskaya Diana Vakhtangovna 

 
Scientific adviser: Makarova Valeria Alekseevna 

 
Abstract. The article presents the results of a study of the effect of various schemes of preventive treatment of 
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sows with Amoximag and Uterobag preparations on the incidence and severity of non-infectious dyspepsia in 
suckling piglets. The research was conducted in an industrial pig breeding complex on large white sows and 
their offspring. The animals were divided into three groups, depending on the timing of drug administration. 
The effectiveness of preventive regimens was assessed based on growth indicators, piglet safety, and the fre-
quency of dyspepsia, diarrhea, and gastrointestinal pathologies. It was found that the most effective scheme 
was the administration of the drug "Amoximag" 5-6 days before farrowing in combination with the use of the 
drug "Uterobag" at the time of farrowing. This scheme helped to reduce the incidence of piglets, reduce mortal-
ity and increase the safety and productivity of young animals. The results obtained confirm the expediency of 
using comprehensive preventive treatment of sows in the early postpartum period to prevent gastrointestinal 
pathologies in piglets. 
Keywords: pig breeding, sows, prevention of dyspepsia, piglet dyspepsia, drug "Amoximag", drug "Uterobag". 

 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʚʠʥʦʚʦʜʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʚ 
ʨʘʥʥʠʡ ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʟʦʦʪʝʭ-
ʥʠʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʜʠʩʧʝʧʩʠʷ. [1, c 210] 

ɼʠʩʧʝʧʩʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʪʨʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ 
ʵʪʠʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʛʣʫʙʦʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʨʘʟʚʠʪʠʝʤ ʜʝ-
ʛʠʜʨʘʪʘʮʠʠ. ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʣʝʞʠʪ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ɾʂʊ) ʥʦʚʦʨʦʞʜʝʥʥʳʭ: ʥʠʟʢʘʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʩʦʣʷʥʦʡ ʢʠʩ-
ʣʦʪʳ ʚ ʞʝʣʫʜʦʯʥʦʤ ʩʦʢʝ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʥʝʨʚʥʦ-ʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʵʥʪʝʨʠʪʦʚ, ʜʠʩʧʝʧʩʠʷ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʦʨʦ-
ʩʝʥʢʘ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʪʠʧʫ ʧʠʪʘʥʠʷ, ʯʪʦ ʯʘʩʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʚʠʥʦʤʘʪʢʠ ʚ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ. 

ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʤʦʣʦʟʠʚʘ ʠ ʫʨʦʚʝʥʴ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʠ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢ-
ʮʠʠ ʢʠʰʝʯʥʠʢʘ ʧʦʪʦʤʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʩʭʝʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʩʦ-
ʩʪʦʷʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʦʨʦʩʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 
ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤ-
ʧʣʝʢʩʦʚ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʟʘʤʝʜʣʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʦʨʦʩʷʪ ʠ ʟʘʪʨʘʪ ʥʘ ʪʝʨʘ-
ʧʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʪʝʨʦʪʦʥʠʢʦʚ ʠ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. [2, c 155] 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘ-
ʪʦʢ ʚ ʨʘʥʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʥʘ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʜʠʩ-
ʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʆʮʝʥʠʪʴ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 
2. ʉʨʘʚʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʫʪʝʨʦʪʦ-

ʥʠʢʘ ʩʚʠʥʦʤʘʪʢʘʤ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʦʨʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʥʦʪʝʨʘʧʠʝʡ ʫʪʝʨʦʪʦʥʠʢʦʤ. 
3. ʋʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʩʚʠʥʦʤʘʪʦʢ ʠ ʩʨʦʢʘʤʠ ʧʨʦʷʚʣʝ-

ʥʠʷ ʩʠʤʧʪʦʤʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫ ʤʦʣʦʜʥʷʢʘ. 
4. ʆʙʦʩʥʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ 

ʨʘʟʚʠʪʠʷ ʜʠʩʧʝʧʩʠʠ. [3, c 33-35] 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʨʦʩʷʪʘ ʚ ʨʘʥʥʠʡ ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʠʭ ʤʘʪʝʨʠ (ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦ-

ʚʳʝ ʩʚʠʥʦʤʘʪʢʠ), ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʩʠʤʘʛè, ʧʨʝʧʘʨʘʪ çʋʪʝʨʦʙʘʛè.  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
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ʪʠʧʘ ʆʇ çʇʫʣʢʦʚʩʢʠʡè ɸʆ çʉʚʠʥʦʢʦʤʧʣʝʢʩ çʇʨʠʦʟʝʨʥʳʡè, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʡ çʉʇʙɻʋɺʄè. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʚ 
ʨʘʥʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʥʘ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʜʠʩʧʝʧʩʠʠ 
ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʙʳʣʦ ʢʣʠʥʠʯʝʩʢʠ ʦʙʩʣʝʜʦʚʘʥʦ 40 ʩʚʠʥʦʤʘʪʦʢ ʧʦʨʦʜʳ ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʦʪ 1 ʜʦ 6 ʦʧʦ-
ʨʦʩʦʚ.  

ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 3 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʧʦʨʦʩʘ ʨʘʩʧʨʝ-
ʜʝʣʷʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ.  

ʉʚʠʥʦʤʘʪʢʘʤ 1-ʠ̆ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (n=20) ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʩʨʝʜʥʶʶ ʪʨʝʪʴ ʰʝʠ ʚʚʦʜʠʣʠ ʘʥʪʠʙʘʢ-

ʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʩʠʤʘʛè ʚ ʜʦʟʝ 25,0 ʤʣ ʟʘ 5-6 ʜʥʝʡ ʜʦ ʦʧʦʨʦʩʘ (ʚ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʚ ʩʝʢ-
ʮʠʶ), ʘ ʪʘʢʞʝ ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ çʋʪʝʨʦʙʘʛè ʚ ʜʦʟʝ 10,0 ʤʣ, ʞʠʚʦʪʥʳʤ 2-ʠ̆ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ (n=20) ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ çɸʤʦʢʩʠʤʘʛè  ʠ ʧʨʝʧʘʨʘʪ çʋʪʝʨʦʙʘʛè ʚʚʦʜʠʣʠ ʚ ʪʝʭ ʞʝ ʜʦ-
ʟʘʭ, ʥʦ ʠʤʝʥʥʦ ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ, ʞʠʚʦʪʥʳʤ 3-ʠ̆ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n=20) ʚʚʦʜʠʣʠ ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪ 

çʋʪʝʨʦʙʘʛè ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ.  
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʚ ʨʘʥʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʥʘ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʥʝʠʥ-
ʬʝʢʮʠʦʥʥʦʡ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 
ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʨʦʢʘʤʠ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

 
ʋʙʚʤʡʯʙ 1  

ʉʞʠʬʤʵʫʙʫʴ ʶʣʪʨʞʩʡʥʞʦʫʙ, ʧʫʩʙʟʙʷʲʡʞ ʨʩʧʡʠʛʧʝʪʫʛʞʦʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʛ ʜʩʬʨʨʙʮ  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ 

ʅʦʨʤʘʪʠʚʥʳ
ʝ ʟʥʘʯʝʥʠʷ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
1 

(n=20) 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
2 

(n=20) 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
3 

(n=20) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʚ 
ʛʥʝʟʜʝ ʧʨʠ ʨʦʞʜʝʥʠʠ 

16-18 ʛʦʣ. 15,3Ñ0,22 15,1Ñ0,39 15,2Ñ0,07 

ɾʠʚʘʷ ʤʘʩʩʘ ʦʜʥʦʛʦ 
ʧʦʨʦʩʝʥʢʘ ʧʨʠ ʨʦʞʜʝʥʠʠ 

0,8-1,3 ʢʛ 0,8Ñ0,22 0,8Ñ0,34 0,8Ñ0,16 

ɾʠʚʘʷ ʤʘʩʩʘ ʦʜʥʦʛʦ 
ʧʦʨʦʩʝʥʢʘ ʧʨʠ ʦʪʲʝʤʝ 

6-8 ʢʛ 7,6Ñ0,72 6,9Ñ0,78 7,2Ñ0,39 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ 
ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ 

150-250 ʛ 215,7Ñ9,8 
 

194,2Ñ13,4 
 

201,7Ñ8,7 
 

ʏʠʩʣʦ ʧʦʨʦʩʷʪ ʚ ʛʥʝʟʜʝ 
ʧʨʠ ʦʪʲʝʤʝ 

11-13 ʛʦʣ. 12,1Ñ1,04 
 

10,9Ñ1,1 
 

11,2Ñ1,03 
 

ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ 
ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ ʚ 
ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ 

ʛʦʣ. 23,6Ñ7,1 98,1Ñ3,5 54,9Ñ9,2 

ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʜʠʘʨʝʠ 
ʫ ʧʦʨʦʩʷʪ ʥʘ 20-ʡ ʜʝʥʴ 

ʞʠʟʥʠ 

ʛʦʣ. 49,2Ñ11,4 63,1Ñ9,4 96,7Ñ12,2 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ, ʧʘʚʰʠʭ 
ʠʟ-ʟʘ ʧʘʪʦʣʦʛʠʡ ɾʂʊ ʚ 
ʧʝʨʠʦʜ ʩ 1 ʧʦ 10 ʜʝʥʴ 

ʞʠʟʥʠ 

ʛʦʣ. 7,2Ñ1,8 37,6Ñ2,7 22,5Ñ1,8 

% ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ % 95,1Ñ2,7 % 
 

89,6Ñ1,9 % 
 

91,1Ñ3,2 % 
 

ʨ < 0,05 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ ʨʘʟ-
ʣʠʯʥʳʭ ʩʭʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ çɸʤʦʢʩʠʤʘʛè ʠ çʋʪʝʨʦʙʘʛè ʥʘ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʨʘʞʝʥʥʦʤ ʚʣʠʷʥʠʠ ʩʨʦʢʦʚ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʨʦʩʪʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʚ ʛʥʝʟʜʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ 
ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 15,3Ñ0,22 ʛʦʣʦʚ, ʯʪʦ ʥʘ 0,66% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (15,2Ñ0,07 ʛʦʣʦʚ). ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 15,1Ñ0,39 ʛʦ-
ʣʦʚ, ʯʪʦ ʙʳʣʦ ʥʘ 0,66% ʥʠʞʝ ʢʦʥʪʨʦʣʷ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʨʦʩʸʥʢʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 0,8 
ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʅʘʠʙʦʣʴʰʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʣʘʩʴ 
ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 0,8Ñ0,34 ʢʛ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʧʦʨʦʩʸʥʢʘ ʧʨʠ ʦʪʲʸʤʝ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 
7,6Ñ0,72 ʢʛ, ʯʪʦ ʥʘ 5,56% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (7,2Ñ0,39 ʢʛ). ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 6,9Ñ0,78 ʢʛ, ʯʪʦ ʙʳʣʦ ʥʘ 4,17% ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘ 9,21% ʥʠʞʝ 
ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʚʝʩʳ ʧʦʨʦʩʷʪ ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʚ ʧʝʨʚʦʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ ð 215,7Ñ9,8 ʛ, ʯʪʦ ʥʘ 6,94% ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (201,7Ñ8,7 ʛ) ʠ ʥʘ 
11,07% ð ʧʦʢʘʟʘʪʝʣʴ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʚʝʩ ʩʦ-
ʩʪʘʚʠʣ 194,2Ñ13,4 ʛ, ʯʪʦ ʙʳʣʦ ʥʘ 3,72% ʥʠʞʝ ʢʦʥʪʨʦʣʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʚ ʛʥʝʟʜʝ ʧʨʠ ʦʪʲʸʤʝ ʦʢʘʟʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 
12,1Ñ1,04 ʛʦʣʦʚ, ʯʪʦ ʥʘ 8,04% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (11,2Ñ1,03 ʛʦʣʦʚ). ɺʦ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 10,9Ñ1,1 ʛʦʣʦʚ, ʯʪʦ ʙʳʣʦ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 2,68%. 

ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ð 23,6Ñ7,1 ʛʦʣʦʚ, ʯʪʦ ʥʘ 57,01% ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (54,9Ñ9,2 ʛʦʣʦʚ). ɺʦ 
ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʩʧʝʧʩʠʠ ʜʦʩʪʠʛʘʣʦ 98,1Ñ3,5 ʛʦʣʦʚ, ʯʪʦ ʧʨʝ-
ʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 78,69% ʠ ʙʳʣʦ ʚ 4,16 ʨʘʟʘ ʚʳʰʝ ʫʨʦʚʥʷ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʘʨʝʠ ʥʘ 20-ʡ ʜʝʥʴ ʞʠʟʥʠ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ ʤʠʥʠʤʘʣʴʥʳʤ ʚ 
ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 49,2Ñ11,4 ʛʦʣʦʚ, ʯʪʦ ʥʘ 49,12% ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 
(96,7Ñ12,2 ʛʦʣʦʚ). ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 63,1Ñ9,4 ʛʦʣʦʚ, ʯʪʦ ʙʳʣʦ ʥʘ 
34,75% ʥʠʞʝ ʢʦʥʪʨʦʣʷ, ʦʜʥʘʢʦ ʥʘ 28,25% ʚʳʰʝ ʫʨʦʚʥʷ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ, ʧʘʚʰʠʭ ʠʟ-ʟʘ ʧʘʪʦʣʦʛʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚ ʧʝʨʠʦʜ ʩ 1 ʧʦ 10 ʜʝʥʴ 
ʞʠʟʥʠ, ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 7,2Ñ1,8 ʛʦʣʦʚ, ʯʪʦ ʥʘ 68,0% ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (22,5Ñ1,8 ʛʦʣʦʚ). ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 37,6Ñ2,7 ʛʦʣʦʚ, 
ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʘ 67,11% ʠ ʙʳʣʦ ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ. 

ʇʨʦʮʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ð 
95,1Ñ2,7%, ʯʪʦ ʥʘ 4,39% ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (91,1Ñ3,2%). ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 89,6Ñ1,9%, ʯʪʦ ʙʳʣʦ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 1,65%. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʭʝʤʦʡ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠʥʦʤʘʪʦʢ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʩʠʤʘʛè ʟʘ 5ï6 
ʜʥʝʡ ʜʦ ʦʧʦʨʦʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ çʋʪʝʨʦʙʘʛè ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʩʧʦʩʦʙʩʪʚʦʚʘ-
ʣʘ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʜʠʩʧʝʧʩʠʠ ʠ ʧʘʪʦʣʦʛʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫ ʧʦʨʦʩʷʪ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝ-
ʯʠʚʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʤʦʣʦʜʥʷʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʭʝʤʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʠ-
ʥʦʤʘʪʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʤʦʢʩʠʤʘʛè ʟʘ 5ï6 ʜʥʝʡ ʜʦ ʦʧʦʨʦʩʘ ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʩ ʚʚʝʜʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çʋʪʝʨʦʙʘʛè ʚ ʤʦʤʝʥʪ ʦʧʦʨʦʩʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʧʨʝʜʫ-
ʧʨʝʞʜʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʜʠʩʧʝʧʩʠʠ ʫ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʩʭʝʤʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʫʤʝʥʴʰʝʥʠʶ ʧʘʜʝʞʘ ʤʦʣʦʜʥʷʢʘ, ʧʦʚʳʰʝʥʠʶ ʩʦ-
ʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʠ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʚʠʥʦʤʘʪʦʢ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʦʚʦʨʦʞʜʸʥʥʳʭ ʧʦʨʦʩʷʪ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʢʦʤʧʣʝʢʩʥʳʭ ʚʝʪʝʨʠʥʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 
ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʩʪʚʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝ-
ʤʳ ʚ ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʴʶ ʠ ʛʠʙʝʣʴʶ ʤʦʣʦʜʥʷʢʘ. ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷ-
ʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʭʝʤ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʨʦʩʷʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʚ 
ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ. [4, c 426] 
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СРАВНИТЕЛЬНАЯ ЭФФЕКТИВНОСТЬ GS-
441524 И EIDD-2801 ПРИ ЛЕЧЕНИИ 
ИНФЕКЦИОННОГО ПЕРИТОНИТА КОШЕК 

Полищук Светлана Викторовна 
ʢ.ʙʠʦʣ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ɻ ʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʌɻɹʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
ʀʥʩʪʠʪʫʪ çɸʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

Штайн Евгения Сергеевна 
ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʢʣʠʥʠʢʘ çʉʘʚʘʞè, ʛ.ʌʝʦʜʦʩʠʷ, ʈʝʩʧ. ʂʨʳʤ 
 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʢʣʠʥʠʯʝʩʢʦʡ, ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ GS-441524 ʠ EIDD-2801 ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʜʚʫʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʩ ʫʙʝʜʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʟʦʤ ʀʇʂ, ʧʦ 7 ʢʦʰʝʢ ʚ ʢʘʞ-
ʜʦʡ ʛʨʫʧʧʝ. ʆʮʝʥʠʚʘʣʠ ʢʣʠʥʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ, ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʦʚ ʢʨʦʚʠ, ʥʘʣʠʯʠʝ ʦʩʪʘʪʦʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʪʦʠʤʦʩʪʴ ʢʫʨʩʘ ʪʝʨʘʧʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʝ ʩʭʝʤʳ 
ʣʝʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʩʦʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʜʥʘʢʦ GS-441524 ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʙʦʣʝʝ ʧʦʣʥʦʡ 
ʣʘʙʦʨʘʪʦʨʥʦʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ, ʪʦʛʜʘ ʢʘʢ EIDD-2801 ʧʦʢʘʟʘʣ ʙʦʣʴʰʫʶ ʜʦʣʶ ʧʦʣʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʤʝʥʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʭʝʤʳ ʪʝʨʘʧʠʠ ʩ ʫʯʝʪʦʤ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʥʘʤʠʢʠ 
ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʣʘʜʝʣʴʮʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ, ʢʦʨʦʥʘʚʠʨʫʩ ʢʦʰʝʢ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ, GS-
441524, EIDD-2801, ʤʦʣʥʫʧʠʨʘʚʠʨ, ʢʣʠʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
 

COMPARATIVE EFFICACY OF GS-441524 AND EIDD-2801 IN THE TREATMENT OF FELINE 
INFECTIOUS PERITONITIS 

 
Polishchuk Svetlana Viktorovna, 

Stein Evgeniya Sergeevna 
 

Abstract: the article presents a comparative assessment of the clinical, laboratory and economic efficacy of 
GS-441524 and EIDD-2801 in the treatment of feline infectious peritonitis. The study included two groups of 
cats with a convincing diagnosis of FIP, with seven animals in each group. Clinical dynamics, complete blood 
count and biochemical blood parameters, residual signs and the cost of therapy were evaluated. Both treat-
ment regimens demonstrated high clinical efficacy; however, GS-441524 was associated with more complete 
laboratory normalization, while EIDD-2801 showed a higher rate of complete clinical recovery and lower treat-
ment costs. The results support an individualized choice of antiviral therapy based on disease form, laboratory 
monitoring and the ownerôs financial capacity. 
Key words: feline infectious peritonitis, feline coronavirus, antiviral therapy, GS-441524, EIDD-2801, mol-
nupiravir, clinical efficacy. 
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ʀʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ (ʀʇʂ, FIP) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʰʝʢ. ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
FCoV ʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʚʠʨʫʩʦʤ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʠʩʪʝʤʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʘʩ-
ʢʫʣʠʪʦʤ, ʧʠʦʛʨʘʥʫʣʝʤʘʪʦʟʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʝʢ, ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦ-
ʩʪʠ, ʛʣʘʟ ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [1, ʩ. 594-604; 2]. ɼʦʣʛʦʝ ʚʨʝʤʷ ʀʇʂ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ 
ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ, ʦʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʠʟʤʝʥʠʣʦ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʚʝʜʝʥʠʶ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [5, ʩ. 271-281; 7]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʀʇʂ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ-
ʨʝʜʢʦ ʥʝʩʧʝʮʠʬʠʯʥʳ, ʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʧʨʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʥʳʭ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪ ʠ ʘʥʘʤʥʝʟ ʞʠʚʦʪʥʦʛʦ, 
ʥʘʣʠʯʠʝ ʣʠʭʦʨʘʜʢʠ, ʘʥʦʨʝʢʩʠʠ, ʘʧʘʪʠʠ, ʧʦʪʝʨʠ ʤʘʩʩʳ ʪʝʣʘ, ʚʳʧʦʪʘ, ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʥʝʚʨʦʣʦ-
ʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʦʙʱʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʢʨʦʚʠ, ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʚʳʧʦʪʥʦʡ ʞʠʜʢʦʩʪʠ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨ-
ʞʜʝʥʠʝ ʘʥʪʠʛʝʥʘ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ ʢʣʝʪʢʘʭ-ʤʠʰʝʥʷʭ [3, ʩ. 228-243; 4, ʩ. 225-258]. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʠ ʣʝʯʝʥʠʠ ʀʇʂ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʫʢʣʝʦʟʠʜʥʳʝ ʘʥʘʣʦʛʠ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ GS-441524 ʠ EIDD-2801 (ʤʦʣʥʫʧʠʨʘʚʠʨ) ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ ʢʦʨʦʥʘʚʠ-
ʨʫʩʦʚ. GS-441524 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʪʝʨʘʧʠʠ ʀʇʂ; ʝʛʦ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ [5, ʩ. 271-281; 6, ʩ. 226-233]. EIDD-2801 ʦʙʣʘʜʘʝʪ ʧʝʨʦʨʘʣʴʥʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʈʅʂ-ʚʠʨʫʩʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʫʜʦʙʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠ ʜʣʠʪʝʣʴ-
ʥʦʤ ʢʫʨʩʝ ʣʝʯʝʥʠʷ [8, ʩ. 1876-1885; 9; 10, ʩ. 740-746]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʦʧʨʦʩ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ 
ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʩʭʝʤ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ GS-441524 ʠ EIDD-2801 
ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ. ɺ ʟʘʜʘʯʠ ʚʭʦʜʠʣʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦ-
ʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʜʠʥʘʤʠʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʘʩʪʦʪʳ ʦʩʪʘʪʦʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʘʣʠʯʠʷ 
ʨʝʮʠʜʠʚʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 14 ʢʦʰʢʘʤʠ ʩ ʫʙʝʜʠʪʝʣʴʥʳʤ 
ʜʠʘʛʥʦʟʦʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʜʚʝ ʩʦʧʦʩʪʘʚʠʤʳʝ ʛʨʫʧʧʳ ʧʦ 
7 ʛʦʣʦʚ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ, ʧʦʣʫʯʘʚʰʠʝ GS-441524, ʚʦ ʚʪʦʨʫʶ - ʢʦʰʢʠ, ʧʦʣʫʯʘʚʰʠʝ 
EIDD-2801. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʫʯʠʪʳʚʘʣʠʩʴ ʞʠʚʦʪʥʳʝ ʩ ʚʳʧʦʪʥʦʡ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʦʢʫʣʷʨʥʦʡ ʬʦʨʤʘ-
ʤʠ ʀʇʂ (ʪʘʙʣ. 1). ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʣ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʦʙʱʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟʳ ʢʨʦʚʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, RT-qPCR, ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʮʠʪʦ-
ʭʠʤʠʯʝʩʢʦʝ ʠʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ ʩʦʩʪʘʚʣʷʣʘ 12 ʥʝʜʝʣʴ, ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʜʦ ʥʘʯʘ-
ʣʘ ʣʝʯʝʥʠʷ, ʥʘ 1-ʡ, 4-ʡ, 6-ʡ ʠ 12-ʡ ʥʝʜʝʣʷʭ ʪʝʨʘʧʠʠ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʪʮʞʥ ʫʞʩʙʨʡʡ ʡ ʩʞʠʬʤʵʫʙʫʧʛ ʤʞʰʞʦʡʸ 
ʃʩʡʫʞʩʡʢ GS-441524 EIDD-2801 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 7 7 

ʌʦʨʤʳ ʀʇʂ ʚ ʛʨʫʧʧʝ 4 ʚʳʧʦʪʥʘʷ; 2 ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ; 1 ʦʢʫ-
ʣʷʨʥʘʷ 

4 ʚʳʧʦʪʥʘʷ; 2 ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ; 1 ʦʢʫ-
ʣʷʨʥʘʷ 

ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʚʚʝʜʝʥʠʷ ʧʦʜʢʦʞʥʦ 1 ʨʘʟ ʚ 24 ʯ ʧʝʨʦʨʘʣʴʥʦ ʢʘʞʜʳʝ 12 ʯ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ 12 ʥʝʜʝʣʴ / 84 ʜʥʷ 12 ʥʝʜʝʣʴ / 84 ʜʥʷ 

ʇʦʣʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 5/7 - 71,4% 6/7 - 85,7% 

ʆʩʪʘʪʦʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 2/7 - 28,6%; ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 1/7 - 14,3%; ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝ-
ʥʝʥʠʷ 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʆɸʂ 100% 57,1% 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦ-
ʬʠʣʷ 

71,4% 28,6% 

ʈʝʮʠʜʠʚʳ 0 0 

ʇʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢʫʨʩʘ ʥʘ ʞʠʚʦʪʥʦʝ 69,4-158,6 ʪʳʩ. ʨʫʙ. 41,6-47,0 ʪʳʩ. ʨʫʙ. 
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ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʛʨʫʧʧʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʢʣʶʯʝʚʳʤ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʋ 
ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ: ʣʠʭʦʨʘʜʢʘ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ 
ʘʧʧʝʪʠʪʘ, ʣʝʡʢʦʮʠʪʦʟ, ʘʥʝʤʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʪʨʦʤʙʦʮʠʪʦʟ, ʛʠʧʝʨʛʣʦʙʫʣʠʥʝʤʠʷ ʠ ʩʥʠʞʝʥʠʝ 
ʩʦʦʪʥʦʰʝʥʠʷ ʘʣʴʙʫʤʠʥ/ʛʣʦʙʫʣʠʥ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʜʠʥʘʤʠʢʫ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʥʝ ʠʩʭʦʜʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʳʙʦʨʢʠ. 

ʇʝʨʚʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʫʞʝ ʢ 7-ʤʫ ʜʥʶ ʪʝʨʘʧʠʠ: ʧʦʚʳʰʘ-
ʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʘʧʧʝʪʠʪ, ʩʥʠʞʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʫʤʝʥʴʰʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʳ-
ʧʦʪʘ ʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ. ʇʨʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʦʢʫʣʷʨʥʦʡ ʬʦʨʤʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʠʩ-
ʭʦʜʠʣʦ ʤʝʜʣʝʥʥʝʝ, ʧʦʵʪʦʤʫ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʢ 12-ʡ 
ʥʝʜʝʣʝ. ʂ ʟʘʚʝʨʰʝʥʠʶ ʢʫʨʩʘ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʝʣʘʭ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ ʩʥʠʞʘ-
ʣʘʩʴ, ʩʢʦʨʦʩʪʴ ʥʘʧʦʣʥʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ ʥʦʨʤʝ. 

ʅʘ 12-ʡ ʥʝʜʝʣʝ ʧʦʣʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ EIDD-2801, 
ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 6 ʠʟ 7 ʞʠʚʦʪʥʳʭ (85,7%). ɺ ʛʨʫʧʧʝ GS-441524 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 5 ʠʟ 7 
ʞʠʚʦʪʥʳʭ (71,4%). ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ GS-441524 ʫ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʩʦʭʨʘʥʷʣʠʩʴ ʦʩʪʘʪʦʯʥʳʝ ʥʝʚʨʦʣʦʛʠ-
ʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʘ ʚ ʛʨʫʧʧʝ EIDD-2801 ʫ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʩʦʭʨʘʥʷʣʠʩʴ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ. ʈʝʮʠʜʠʚʳ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʊʩʙʛʦʞʦʡʞ ʫʞʩʙʨʞʛʫʡʰʞʪʣʡʮ ʩʞʠʬʤʵʫʙʫʧʛ ʛ ʜʩʬʨʨʙʮ GS-441524 ʡ EIDD-2801 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʜʦʣʶ ʧʦʣʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʛʨʫʧʧʝ EIDD-2801, ʣʘ-

ʙʦʨʘʪʦʨʥʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ GS-441524. ʂ ʦʢʦʥʯʘʥʠʶ 
ʣʝʯʝʥʠʷ ʚ ʛʨʫʧʧʝ GS-441524 ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʫ 100% ʧʘʮʠʝʥʪʦʚ, 
ʘ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ - ʫ 71,4%. ɺ ʛʨʫʧʧʝ EIDD-2801 ʧʦʣʥʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ 
ʦʪʤʝʯʝʥʘ ʫ 57,1% ʞʠʚʦʪʥʳʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ - ʫ 28,6%. ʄʝʞʛʨʫʧʧʦʚʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ ʙʦ-
ʣʝʝ ʥʠʟʢʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ WBC, PLT, ALT, AST, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʛʣʦʙʫʣʠʥʦʚ ʚ ʛʨʫʧʧʝ GS-
441524, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʧʦʣʥʦʝ ʢʫʧʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ 
ʥʘʛʨʫʟʢʠ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʭʝʤʘʤʠ. ʇʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝ-
ʨʘʧʠʠ GS-441524 ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 69,4-158,6 ʪʳʩ. ʨʫʙ. ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ 
ʀʇʂ ʠ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ. ɼʣʷ EIDD-2801 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 41,6-47,0 ʪʳʩ. ʨʫʙ. 
ʥʘ ʞʠʚʦʪʥʦʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʩʦʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʙʝʠʭ ʩʭʝʤ EIDD-2801 ʦʢʘ-
ʟʘʣʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ GS-441524 ʠʤʝʣ ʧʨʝʠʤʫ-
ʱʝʩʪʚʦ ʧʦ ʛʣʫʙʠʥʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʝʤʠʩʩʠʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʝ ʩʭʝʤʳ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ, ʥʦ ʥʝ ʧʦʣʥʦʩʪʴʶ 
ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʝ. GS-441524 ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʦʨʠʪʝʪʦʤ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 
ʧʦʣʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. EIDD-2801 ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-
ʧʦʯʪʠʪʝʣʝʥ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ ʠ ʭʦʨʦʰʝʤ 
ʢʦʥʪʨʦʣʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. ʆʛʨʘʥʠʯʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʣʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʫʧʧ, 
ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʚʳʙʦʨʢʝ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟ-
ʜʝʣʝʥʠʝʤ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʀʇʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, GS-441524 ʠ EIDD-2801 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʣʝʯʝ-
ʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ. EIDD-2801 ʦʙʝʩʧʝʯʠʚʘʣ ʙʦʣʴʰʫʶ ʜʦʣʶ ʧʦʣʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ, ʦʜʥʘʢʦ GS-441524 ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʥʦʨ-
ʤʘʣʠʟʘʮʠʝʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʧʨʝʧʘʨʘʪʘ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 
ʬʦʨʤʝ ʀʇʂ, ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʪʝʨʘʧʠʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟ-
ʤʦʞʥʦʩʪʷʭ ʚʣʘʜʝʣʴʮʘ ʞʠʚʦʪʥʦʛʦ. 
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