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Physical and mathematical sciences 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 515.12 

 

ʐɽʁʇʆɺʓɽ ʉɺʆʁʉʊɺɸ ʅɽʂʆʊʆʈʓʍ ʇʆɼʇʈʆʉʊʈɸʅʉʊɺ, 

ʇʈʆʉʊʈɸʅʉʊɺɸ ɺɽʈʆʗʊʅʆʉʊʅʓʍ ʄɽʈ ʆʇʈɽɼɽʃɽʅʅʓʍ 

ʂʆʄʇʆʅɽʅʊʆɺ ʉɺʗɿʅʆʉʊʀ ɹɽʉʂʆʅɽʏʅʓʍ ʂʆʄʇɸʂʊʆɺ  
 

 ʊ.ʌ. ɾʫʨʘʝʚ1, ʂ.ʈ. ɾʫʚʦʥʦʚ2, ɻ.ʄ. ʄʠʨʩʘʙʫʨʦʚʘ3  
1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ, 2, 3 ʘʩʩʠʩʪʝʥʪ  

1, 3 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʟʘʤʠ, 
2 ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʚʘʨʠʘʥʪʥʳʝ ʧʦʜʬʫʥʢʪʦʨʳ ʬʫʥʢʪʦʨʘ 

:P Comp Comp  ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝ-

ʥʠʡ ʚ ʩʝʙʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʰʝʡʧʳ ʙʝʩʢʦʥʝʯʥʳʭ ʢʦʤʧʘʢʪʦʚ, ʰʝʡʧʳ ʢʦʤʧʦʥʝʥʪʘ ʩʚʷʟʥʦʩʪʠ ʠ ʰʝʡʧʫʚʫʶ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʪʦʨ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʰʝʡʧ ʢʦʤʧʘʢʪʘ, ʢʦʤʧʦʥʝʥʪʘ ʩʚʷʟʥʦʩʪʠ. 

 

AMS subject classification: 54B15, 54B30, 54B35, 54C05, 54C15, 54C60, 54O30.  

ɼʣʷ ʢʦʤʧʘʢʪʦʚ X  ʯʝʨʝʟ )(XP
 
ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ [1, 8]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʢʦʤʧʘʢʪʝ ʍ, ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ )(XP  ʛʦʤʝʦʤʦʨʬʥʦ ʛʠʣʴʙʝʨʪʦʚʦʤʫ ʢʫʙʫ Q [3]. ɼʣʷ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ NnÍ  ʯʝʨʝʟ ()XP
n

 ʦʙʦʟʥʘʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʥʝ ʙʦʣʝʝ ʯʝʤ ʩ n  

ʥʦʩʠʪʝʣʷʤʠ ʪ.ʝ. () () }:{= nsuppXPXP
n

¢Í mm . ʂʦʤʧʘʢʪ ()XP
n

 ʷʚʣʷʝʪʩʷ ʚʳʧʫʢʣʳʤʠ ʣʠʥʝʡʥʳʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʤʝʨ ɼʠʨʘʢʘ ʚʠʜʘ: 

-Í²+++ ä
i

xiii

n

in
xnxx

Xxmmmmm ddddm ,0,1,=,=
1=2

2
1

1
2 ʤʝʨʘ ɼʠʨʘʢʘ ʚ ʪʦʯʢʝ 

i
x . ʏʝʨʝʟ 

( )Xd  ʦʙʦʟʥʘʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʤʝʨ ɼʠʨʘʢʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ () )(XPXP
f

Ë , ʩʦʩʪʦʠʪ ʠʟ 

ʚʩʝʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʚʠʜʘ 
k

xkxx
mmm dddm +++ 2

2
2

1
1

=  c ʢʦʥʝʯʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʢʦʪʦʨʳʭ 
1+

²
k

k
m

i
 ʧʨʠ ʥʝʢʦʪʦʨʦʤ i  [2, 4]. ɼʣʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ n ʧʨʝʜʧʦʣʦʞʠʤ .

, nfnf
PPP Æ¹  ɼʣʷ 

ʢʦʤʧʘʢʪʘ X  ʠʤʝʝʪ ʤʝʩʪʦ 

() (){ }nsuppXPXP
fnf

¢mme :=
,

;
c

nf

c

nf

c

f

c

f
PPPPPPP ÆÆ¹Æ¹

,
, , PPP cc

n
Æ¹ . ɼʣʷ 

ʢʦʤʧʘʢʪʘ X  ʯʝʨʝʟ )(XPc
 ʦʙʦʟʥʘʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʤʝʨ )(XPÍm , ʥʦʩʠʪʝʣʴ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʚ ʦʜʥʦʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʥʦʩʪʠ ʢʦʤʧʘʢʪʘ X  [3]. 

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʯʝʨʝʟ X  ʦʙʦʟʥʘʯʠʤ ʨʘʟʣʦʞʝʥʠʝ (ʨʘʟʙʠʝʥʠʝ) ʧʨʦʩʪʨʘʥʩʪʚʘ X , ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʥʦʩʪʠ [8]. ɽʩʣʠ YXf :
 
ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

:  f X Y  ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʠʣʫ ʫʩʣʦʚʠʷ 
Y Xf fp p= , ʛʜʝ  ʠ 

-ʬʘʢʪʦʨʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʜʠʘʛʨʘʤʤʘ  

 

                                                           
É ɾʫʨʘʝʚ ʊ.ʌ., ɾʫʚʦʥʦʚ ʂ.ʈ., ʄʠʨʩʘʙʫʨʦʚʘ ɻ.ʄ. / Zhuraev T.F., Zhuvonov K.R., Mirsaburova G.M., 2021 
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f
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X Y

p p



® ®



                                                                     (1)  

 

ʃʝʤʤʘ 1. ɽʩʣʠ X  ʢʦʤʧʘʢʪʥʦʝ ANR ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦʛʜʘ ʦʪʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ )(
X

cP p  

ʛʦʤʦʪʦʧʠʯʝʩʢʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴʶ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʝʩʪʴ ANR-ʢʦʤʧʘʢʪ, ʪʦʛʜʘ ʧʨʦʩʪʨʘʥʩʪʚʦ )(XPc
 ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ 

ʤʥʦʞʝʩʪʚʦʤ ʠʣʠ )(XPc
 ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʛʠʣʴʙʝʨʪʦʚʳʭ ʢʫʙʦʚ ʠ ʪʦʯʝʢ. ɸ ʧʨʦʩʪʨʘʥʩʪʚʦ 

( )cP X  ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ, ʪʘʢ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ X  ʝʩʪʴ ANR- ʢʦʤʧʘʢʪ. ɼʣʷ ʣʶʙʦʛʦ )( XPc
WÍm  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ()( ) )(
1

m
-

fPc
 ʝʩʪʴ ʛʠʣʴʙʝʨʪʦʚ ʢʫʙ ʠʣʠ ʦʜʥʘ ʪʦʯʢʘ ʪ.ʝ. ()( ) ))((

1

m
-

fPSh c
 ʪʨʠʚʘʣʴʥʦ, 

ʪʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 7 [7] ʦʪʦʙʨʘʞʝʥʠʝ ()fPc
 ʝʩʪʴ ʰʝʡʧʦʚʘʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʤʦʪʦʧʠʯʝʩʢʘʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ. ʃʝʤʤʘ1 ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ X  ʢʦʤʧʘʢʪ ʠ XX
X

W:p  ʬʘʢʪʦʨʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. ʊʦʛʜʘ ʦʪʦʙʨʘʞʝʥʠʝ 

( )C

XP p  ʧʦʨʦʞʜʘʝʪ ʰʝʡʧʦʚʫʶ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʪ.ʝ. ()( ) )(= XShXPSh c
W .  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʢʦʤʧʘʢʪʥʦ, XW ʪʦʞʝ ʢʦʤʧʘʢʪ ʠ ʧʦ ʪʝʦʨʝʤʝ ɺ.ʀ. ʇʦʥʘʤʘʨʝʚʘ [12] 

0=dim XW . ʆʪʩʶʜʘ () 0=XdimPC
 ʠ 0)( =XPc

. ʇʦ ʪʝʦʨʝʤʝ 2[5] ʦʪʦʙʨʘʞʝʥʠʝ )(
X

cP p  ʷʚʣʷʝʪʩʷ 

ʰʝʡʧʦʚʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴʶ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ )(=))(( XPShXPSh cc
W  ʠ ( ) XPc

WWW =X . ʊʝʦʨʝʤʘ 

ʜʦʢʘʟʘʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ [3]. ʅʦʨʤʘʣʴʥʳʡ ʧʦʜʬʫʥʢʪʦʨ F ʬʫʥʢʪʦʨʘ 
n

P  ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ ʚʳʧʫʢʣʳʤ, ʝʩʣʠ 

ʤʥʦʞʝʩʪʚʦ )~(nF  ʣʦʢʘʣʴʥʦ ʚʳʧʫʢʣʦ, ʛʜʝ n  ʝʩʪʴ n-ʪʦʯʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ {1,2,..., }n . 

ʉʢʘʞʝʤ, ʯʪʦ ʬʫʥʢʪʦʨ 
1

F  ʷʚʣʷʝʪʩʷ ʧʦʜʬʫʥʢʪʦʨʦʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʜʬʫʥʢʪʦʨʦʤ) ʬʫʥʢʪʦʨʘ 
2

F  , ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 
21

: FFh  , ʯʪʦ ʜʣʷ ʚʩʷʢʦʛʦ ʦʙʲʝʢʪʘ ʍ ʦʪʦʙʨʘʞʝʥʠʝ 

() )()(:
21

XFXFXh   ʷʚʣʷʝʪʩʷ ʤʦʥʦʤʦʨʬʠʟʤʦʤ (ʵʧʠʤʦʨʬʠʟʤʦʤ).  

ʇʨʠʤʝʨʦʤ, ʥʝ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʜʬʫʥʢʪʦʨʘ ʬʫʥʢʪʦʨʘ 
n

P  ʷʚʣʷʝʪʩʷ ʬʫʥʢʪʦʨ 
C

n
P  ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, 

ʥʦʩʠʪʝʣʠ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʦʜʥʦʤ ʢʦʤʧʦʥʝʥʪʝ ʩʚʷʟʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʣʦʢʘʣʴʥʦ ʚʳʧʫʢʣʳʭ 

ʧʦʜʬʫʥʢʪʦʨʦʚ 
n

P  ʷʚʣʷʝʪʩʷ ʬʫʥʢʪʦʨ 
nSPSP
n

S

n¹ . ʛʜʝ -
n

S  ʛʨʫʧʧʘ ʛʦʤʝʦʤʦʨʬʠʟʤʦʚ (ʛʨʫʧʧʘ ʧʝʨʝʩʪʘʥʦʚʦʢ) 

-n  ʵʣʝʤʝʥʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʉʣʝʜʩʪʚʠʝ 1. ɽʩʣʠ ʜʣʷ ʢʦʤʧʘʢʪʦʚ ʍ ʠ Y ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 
0

== ¿YX WW , ʪʦʛʜʘ 

()( ) ()( )YPShXPSh cc =  ʠ () )(= YPShXPSh , ʛʜʝ Z  ï ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ .Z  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʤʥʦʞʝʩʪʚʘ XW  ʠ YW ʩʯʝʪʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʨʝʟʫʣʴʪʘʪʫ [5], 

ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ XW  ʠ YW ʢʦʤʧʘʢʪʥʳ ʠ ʤʝʪʨʠʟʫʝʤʳ. ɿʘʤʝʪʠʤ, ʯʪʦ XW  ʠ YW  ʠʤʝʶʪ 

ʚʩʶʜʫ ʧʣʦʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ. ʊʦʛʜʘ ʢʦʤʧʘʢʪʳ )(XP  ʠ )(YP  ʛʦʤʝʦʤʦʨʬʥʳ 

ʛʠʣʴʙʝʨʪʦʚʦʤʫ ʢʫʙʫ Q. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ [] XXPc
W=  ʠ [ ] YYPc

WW = . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

[ ] [ ]YPShXPSh cc
WW = . ʉʣʝʜʩʪʚʠʝ1 ʜʦʢʘʟʘʥʦ. 

ʏʝʨʝʟ 
W

M  ʦʙʦʟʥʘʯʠʤ ʢʣʘʩʩ ʪʘʢʠʭ ʚʩʝʭ ʢʦʤʧʘʢʪʦʚ X , ʯʪʦ X  ʤʝʪʨʠʟʫʝʤʦ. ʀʟ ʩʣʝʜʩʪʚʠʷ 1 ʚʳʪʝʢʘʝʪ, 

ʯʪʦ ʝʩʣʠ 
W

MYX Í, , ʪʦ X  ʠ Y  ʠʤʝʝʪ ʩʯʝʪʥʦʝ ʚʩʶʜʫ ʧʣʦʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ [11]. 

ʉʣʝʜʩʪʚʠʝ 2. ɽʩʣʠ 
W

MYX Í, , ʪʦʛʜʘ ()( ) ()( )YPShXPSh cc ²  ʠʣʠ 
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( ( )) ( ( ))c cSh P X Sh P Y¢ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ X  ʠ Y  ʙʝʩʢʦʥʝʯʥʳ, ʪʦʛʜʘ 

( ( )) ( ( ))c cSh P X Sh P Y=  ʪ.ʝ. ( ( )) ( ( ))c cSh P X Sh P Y²  ʠ ()( ) ()( )YPShXPSh cc ¢ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʠ Y  ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʩʝʤʝʡʩʪʚʘ 
W

M . ʊʦʛʜʘ X  ʠ Y  ʥʫʣʴʤʝʨʥʳʝ 

ʢʦʤʧʘʢʪʳ. ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ X  ʠ Y  ʢʦʥʝʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʪʦ ʠʟ ʦʜʥʦʡ ʪʝʦʨʝʤʳ [1] ʧʦʣʫʯʘʝʤ 

ʠʩʢʦʤʫʶ. 

ɽʩʣʠ 
0
¿²XW , ʪʦʛʜʘ X  ʩʦʜʝʨʞʠʪ ʢʘʥʪʦʨʦʚ ʜʠʩʢʦʥʪʠʥʠʫʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ Y  ʤʦʞʥʦ ʚʣʦʞʠʪ ʚ 

X, ʪʦʛʜʘ ʢʦʤʧʘʢʪ Y  ʷʚʣʷʝʪʩʷ ʨʝʪʨʘʢʪʦʤ ʜʣʷ X  [10]. ʊʦʛʜʘ ( )  ( )Sh X Sh Y²  ʠ 

[ ] [ ]c cShP X ShP Y² . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʪʝʦʨʝʤʝ 1 ʠʤʝʝʤ [ ] [ ]c cShP X ShP Y² . ɽʩʣʠ 
0X¢¿ ʠ 

0Y¢¿, ʪʦʛʜʘ 

ʢʦʤʧʘʢʪʳ Xʠ Y  ʛʦʤʝʦʤʦʨʬʥʳ ʧʦʨʷʜʢʦʚʦʤʫ ʢʦʤʧʘʢʪʫ ʄʘʟʫʨʢʝʚʠʯʘ-ʉʝʨʧʠʥʩʢʦʛʦ [10]. ʇʦʩʣʝʜʥʝʝ, ʧʫʩʪʴ 

X  ʠ Yʙʝʩʢʦʥʝʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʪʦʛʜʘ ( )  ( )Sh X Sh Y=  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ X  ʠ Y  ʛʦ-

ʤʝʦʤʦʨʬʥʳ.[ 11]. ɽʩʣʠ X Y> ʠʣʠ X Y< ʪʦʛʜʘ Y  ʠʣʠ X  ʷʚʣʷʝʪʩʷ ʨʝʪʨʘʢʪʦʤ ʜʣʷ X  ʠ 

Y  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʩʶʜʘ ʧʦ ʪʝʦʨʝʤʝ 1 ʠʤʝʝʤ ( ( )) ( ( ))c cSh P X Sh P Y² . ʉʣʝʜʩʪʚʠʝ 2 ʜʦʢʘʟʘʥʦ. 

ʃʝʤʤʘ 2. ɼʣʷ ʣʶʙʦʛʦ ʢʦʤʧʘʢʪʘ X  ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ ( )fP X X= . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʤʧʘʢʪ, X  ʝʛʦ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʥʦʩʪʠ ʪ.ʝ. 

' 1 ': ( ){ i X ix X xX p-= Í - ʩʚʷʟʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʪʦʯʢʠ 
'}ix . ʆʯʝʚʠʜʥʦ, ʯʪʦ X  ʢʦʤʧʘʢʪʥʦ ʠ X XË . 

ʆʪʩʶʜʘ, ( )  ( )Sh X Sh X¢ . ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʜʠʘʛʨʘʤʤʳ 

 

( ) ( ) ( )

        :    

                       

:

X

X

f X

f X f

X X

P P X X

p

p d

p d



¬ ¬


                                                           

(2) 

 

( )fShP X X= . ʀʟ (3) ʨʘʚʝʥʩʪʚʦ ʠʤʝʝʪ ʤʝʩʪʦ, ʪ.ʝ. ( )fP X X= . ʃʝʤʤʘ 2 ʜʦʢʘʟʘʥʘ. 

ɿʘʤʝʪʠʤ, ʜʣʷ ʣʶʙʳʭ x XÍ  ʠ y YÍ  ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ 
1( ) ( )X

fr x-
 ʠ 

1( ) ( )Y

fr y-
 ʠʤʝʝʪʩʷ ʚʟʘ-

ʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪ.ʝ. ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ 
1( ) ( )X

x fr Xm -Í , ʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

1) ( )( Y

y f Xrm -Í , ʛʜʝ 
0 1 00 1 0,  

k kx x x k x y y k xm m m m mm d d d m d d= + +»+ = +»+. 

ɺ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʳʭ ʢʦʤʧʘʢʪʦʚ X  ʠ Y, ʧʨʦʩʪʨʘʥʩʪʚʘ ( )P X  ʠ ( )P Y  ʛʦʤʝʦʤʦʨʬʥʳ ʛʠʣʴʙʝʨʪʦ-

ʚʦʤʫ ʢʫʙʫ Q. ɽʩʣʠ A ʠ B  ʟʘʤʢʥʫʪʳʝ ʤʥʦʞʝʩʪʚʘ ʣʝʞʘʱʠʝ ʚ ʢʦʤʧʘʢʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ( )P X  ʠ ( )P Y  

ʝʩʪʴ Z -ʤʥʦʞʝʩʪʚʘ, ʪʦ ʚ ʩʠʣʫ ʪʝʦʨʝʤʳ ʏʝʧʤʵʥʘ [1],    Shɸ Shɺ=  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ , ʢʦʛʜʘ ( ) \P X A 

ʛʦʤʝʦʤʦʨʬʥʦ ( ) \P Y B. ɺ ʨʘʙʦʪʘʭ [3,4] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ )(XF  ʠ )(YF  ʝʩʪʴ Z-

ʤʥʦʞʝʩʪʚʘ ʚ ʢʦʤʧʘʢʪʘʭ ( )P X  ʠ ( )P Y , ʛʜʝ ( ) ( )  ,   ,,  ,  ( ),  ( )C C

f f n f n fF P X P X P X P X= . ɽʱʝ ʙʳʣʦ ʦʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ X  ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʪʨʘʢʪʦʤ ʜʣʷ ( )F X . ɿʥʘʯʠʪ ʠʤʝʝʪ 

ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ.  

ʊʝʦʨʝʤʘ 2. ɼʣʷ ʙʝʩʢʦʥʝʯʥʳʭ ʢʦʤʧʘʢʪʦʚ X  ʠ Y  ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

a)    Sh X ShY= ; 

b) ( ) \ ( ) ( ) \ ( )f fP X P X P Y P Y; 

c) ( ) \ ( ) ( ) \ ( )P X X P Y Yd d ; 
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d) ( ) \ ( ) ( ) \ ( )P X F X P Y F Y, ʛʜʝ , ,, ,c

n ff n

c

fF P P P= . 

ʊʝʦʨʝʤʘ 3. ʇʫʩʪʴ X ʠ Y  ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ M  ʪ.ʝ. X MÍ  , Y MÍ  ʠ 1X > , 

1Y >. ʊʦʛʜʘ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

a)  ( ) ( )Sh X Sh Y= ; 

b) () () () ()\ \c cP X P X P Y P Y . 

ʊʝʦʨʝʤʘ 4. ʇʫʩʪʴ X  ʠ Y  ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ M . ʊʦʛʜʘ ʦʪʥʦʰʝʥʠʝ  ( ) ( )Sh X Sh Y=  

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ   ( )Sh X Sh X= ; 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟ    Sh X ShY¢  ʚʳʪʝʢʘʝʪ ʥʝʨʘʚʝʥʩʪʚʦ  ( ) ( )Sh X Sh Y¢ . ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʨʘ-

ʚʝʥʩʪʚʦ    Sh X ShY=  ʜʘʝʪ ʥʘʤ ʨʘʚʝʥʩʪʚʦ .  

ʇʫʩʪʴ ʪʝʧʝʨʴ  ( ) ( )Sh X Sh Y= . ʀʟ ʥʫʣʴʤʝʨʥʦʩʪʠ ʠ ʤʝʪʨʠʟʫʝʤʦʩʪʠ ʢʦʤʧʘʢʪʦʚ X  ʠ Y  , ʧʦ 

ʪʝʦʨʝʤʝ ʄʘʨʜʝʱʠʯʘ-ʉʝʛʘʣʘ [9] X  ʠ Yʛʦʤʝʦʤʦʨʬʥʳ. ɽʩʣʠ ʜʣʷ ʣʶʙʦʛʦ y XÍ  ʤʥʦʞʝʩʪʚʦ 
( 1)( )y yp-  

ʠʤʝʝʪ ʪʨʠʚʠʘʣʴʥʳʡ ʰʝʡʧ, ʪʦʛʜʘ ʧʦ ʪʝʦʨʝʤʳ 7 [7] ʠʤʝʝʤ   ( )ShY Sh X= ; ɺ ʩʠʣʫ ʥʫʣʴʤʝʨʥʦʩʪʠ ʵʪʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ ʠ ʠʟ ʨʘʚʝʥʩʪʚʦ   ( )ShY Sh X=  ʚʳʪʝʢʘʝʪ, ʯʪʦ Y X Y. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ  ʠ .ʪ.ʝ.  ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʘʚʝʥʩʪʚʫ 

. 

ʊʝʦʨʝʤʘ 5. ɼʣʷ ʣʶʙʳʭ ʙʝʩʢʦʥʝʯʥʳʭ ʥʫʣʴʤʝʨʥʳʭ ʢʦʤʧʘʢʪʦʚ ʍ ʠ ʋ ʚʝʨʥʳ: 

ʘ) ʝʩʣʠ 
YShSh =X
, ʪʦʛʜʘ 

( ) ( )C C

n nP X P Y
; 

ʙ) ʝʩʣʠ YShSh =X , ʪʦʛʜʘ () ()\ ( ) \ ( )C C

n nP X P X P Y P Y; 

ʚ) ( ) = ( )C C

n nSh P X Sh P Y ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ () ()\ ( ) \ ( )C C

n nP X P X P Y P Y; 

ʛ) () ()YFShFSh =X  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ () () () )(\\ YFYPXFXP ; , ʛʜʝ F 

ʣʦʢʘʣʴʥʦ ʚʳʧʫʢʣʳʝ ʧʦʜʬʫʥʢʪʦʨʳ ʬʫʥʢʪʦʨʘ 
n

P ; 

ʜ) YShSh =X  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ () )(\)()(\ YYPXXP dd ; . 

ʊʝʦʨʝʤʘ 6. ɼʣʷ ʣʶʙʦʛʦ ʪʘʢʦʛʦ ʢʦʤʧʘʢʪʘ X MÍ , ʯʪʦ 1X >, ʧʨʦʩʪʨʘʥʩʪʚʦ ( ) \ ( )cP X P X  

ʝʩʪʴ Q-ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʛʦʤʦʪʦʧʠʯʝʩʢʠ ʧʣʦʪʥʦ ʚ ( )P X . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʙʝʩʢʦʥʝʯʥʳʡ ʢʦʤʧʘʢʪ ʠ 1X >. ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʦʤʧʘʢʪ X  ʩʦ-

ʩʪʦʠʪ ʠʟ ʢʦʤʧʘʢʪ ʩʚʷʟʥʦʩʪʠ 
1 2, ,..., kX X X . ʊʦʛʜʘ ( )CP X  ʠʤʝʝʪ ʚʠʜ 

1 1

( ) ( ) ( )
k k

C C

i i
i i

P X P X P X
= =

= = , ʛʜʝ 
iX  ʟʘʤʢʥʫʪʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʢʦʤʧʘʢʪʘ X . ɺ ʩʠʣʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ [4], ʜʣʷ ʢʘʞʜʦʛʦ 1,i kÍ  ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ( )iP X  ʝʩʪʴ Z-ʤʥʦʞʝʩʪʚʘ ʚ ( )P X . ʂʦʥʝʯʥʦʝ ʦʙʲʝʜʠ-

ʥʝʥʠʝ Z-ʤʥʦʞʝʩʪʚ, ʪʦʞʝ ʙʫʜʝʪ Z-ʤʥʦʞʝʩʪʚʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( )CP X  ʝʩʪʴ ʢʦʤʧʘʢʪʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʚ ( )P X , ʛʜʝ ( )P X  ʛʦʤʝʦʤʦʨʬʥʦ ʛʠʣʴʙʝʨʪʦʚʦʤʫ ʢʫʙʫ Q. ʊʦʛʜʘ ( ) \ ( )CP X P X  ʝʩʪʴ ʦʪʢʨʳʪʦʝ ʧʦʜ-

ʤʥʦʞʝʩʪʚʦ ʛʠʣʴʙʝʨʪʦʚʘ ʢʫʙʘ Q. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( ) \ ( )CP X P X  ʝʩʪʴ Q-ʤʥʦʛʦʦʙʨʘʟʠʷ. ʊʝʧʝʨʴ ʧʦʢʘʞʝʤ, 

ʯʪʦ ( ) \ ( )CP X P X  ʛʦʤʦʪʦʧʠʯʝʩʢʠ ʧʣʦʪʥʦ ʚ ( )P X . 

ʀʩʢʦʤʫʶ ʛʦʤʦʪʦʧʠʶ ( , ) : ( ) [0,1] ( )h t P X P Xm ³   ʧʦʩʪʨʦʠʤ ʧʦʣʦʛʘʷ 

 

0( , ) (1 )h t t tm m m= - + Ö, 
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ʛʜʝ ( )P XmÍ , 0 ( ) \ ( )CP X P XmÍ , [0,1]tÍ . ʀʟ 0 ( ) \ ( )CP X P XmÍ  ʚʳʪʝʢʘʝʪ, ʯʪʦ ʥʦʩʠʪʝʣʴ 

ʤʝʨʳ 
0m ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʢʘʞʜʳʤ , 1,iX i k= .  

ɽʩʣʠ 0t= , ʪʦ 
0( ,0) (1 0) 0hm m m m= - + Ö =. ʪ.ʝ. ( )( ,0) P Xh idm = . 

ɽʩʣʠ 1t=, ʪʦ 
0( ,1)hm m= . ʪ.ʝ. ( ,1) ( ) \ ( )Ch P X P Xm Í . ʇʨʠ ʣʶʙʦʤ ʟʥʘʯʝʥʠʝ (0,1]tÍ , 

ʵʪʦʪ ʵʣʝʤʝʥʪ ʧʨʠʥʘʜʣʝʞʠʪ ( ) \ ( )CP X P X . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ( ) \ ( )CP X P X  ʛʦʤʦʪʦʧʠʯʝʩʢʠ ʧʣʦʪʥʦ ʚ 

( )P X [6]. ʊʝʦʨʝʤʘ 6 ʜʦʢʘʟʘʥʘ. 
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SHAPE PROPERTIES OF CERTAIN SUBSPACES, SPACES OF PROBABILITY  
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Abstract. In this note, we consider covariant subfunctors of the probability measure functor 

:P Comp Comp  that operate in the category of compacts and continuous maps to themselves, preserving the 

shapes of infinite compacts, the shapes of the connectivity component, and the shape equivalence. 

Keywords: functor, probability measurs, sheyp compacta, component connected. 

 



ISSN 2311-2158. The Way of Science. 2021. ˉ 4 (86). 

 

 

15 

 

ʋɼʂ 515.12 

 

ɺɽʈʆʗʊʅʆʉʊʅʓɽ ʄɽʈʓ ʉ ʂʆʅɽʏʅʓʄʀ ʅʆʉʀʊɽʃʗʄʀ, 

ʆʇʈɽɼɽʃɽʅʅʓɽ ʅɸ ʉʊʈɸʊʀʌʀʎʀʈʋɽʄʓʍ ʇʈʆʉʊʈɸʅʉʊɺɸʍ 
 

 ʊ.ʌ. ɾʫʨʘʝʚ1, ɸ.ʍ. ʈʘʭʤʘʪʫʣʣʘʝʚ2, ʂ.ʈ. ɾʫʚʦʥʦʚ3 
1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪ, 2 ʜʦʮʝʥʪ, 3 ʘʩʩʠʩʪʝʥʪ  

1 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅʠʟʘʤʠ, 
2, 3 ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʟʘʤʝʪʢʝ ʠʟʫʯʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʪʦʨʘ P  ʚʝ-

ʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʚ ʢʘʪʝʛʦʨʠʠ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʚ ʩʝʙʷ. ɼʦʢʘʟʳ-

ʚʘʝʪʩʷ, ʯʪʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  
ʚʩʝʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʩ ʢʦʥʝʯʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʷʚʣʷʝʪʩʷ ( )AE S  

ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʩʚʷʟʥʳʤ ʠ ʛʝʦ-

ʜʝʟʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʪʦʨ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʛʠʧʝʨʩʚʷʟʥʳʝ, ʵʢʚʠʩʚʷʟʥʳʝ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ, ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 

AMS subject classification: 54B15, 54B30, 54B35, 54C05, 54C15, 54C60, 54O30.  

ʇʫʩʪʴ X  ʢʦʤʧʘʢʪ ʠ :P Comp Comp ʬʫʥʢʪʦʨ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ. ( )P X  ʵʪʦ ʚʳʧʫʢʣʦʝ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ( )M X , ʩʦʧʨʷʞʝʥʥʦʛʦ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ( )C X  ʚʩʝʭ ʥʝʧʨʝʨʳʚʥʳʭ 

ʬʫʥʢʮʠʡ ʥʘ X  ʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ m (ʪ.ʝ. mj²( ) 0  ʜʣʷ ʚʩʷʢʦʡ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ 

jÍ ( )C X ) ʝʜʠʥʠʯʥʦʡ ʥʦʨʤʳ. ( )P X  ʝʩʪʝʩʪʚʝʥʥʦ ʚʣʦʞʝʥʦ ʚ 
( )C X

R  ʧʦʵʪʦʤʫ ʙʘʟʫ ʦʢʨʝʩʪʥʦʩʪʝʡ ʤʝʨʳ 

mÍ ( )P X  ʦʙʨʘʟʫʶʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʤʥʦʞʝʩʪʚʘ ʚʠʜʘ:  

 

( ) () () ()m j j j e m m j m j e e= Í - < = >' '

1 1 2
, , ,..., , { : , 1, , 0,

k i i
O P X i k ()jÍ }

i
C X  

 

ɼʣʷ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʪʦʨʘ :P Comp Comp ʧʦʣʘʛʘ-

ʝʪʩʷ 2( ) { ( ) :supp( ) }F X a F X a Xb= Í Ë , ʛʜʝ Xb -ʩʪʦʫʥ-ʯʝʭʦʚʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

X  [1-2]. 

ɼʣʷ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʘʢʪʘ X ʧʦʣʦʞʠʤ: 

 

w

¤

=

=
1

( ) ( )
n

n

P X P X  ʠ { }m m= Í ¢( ) ( ) : supp
n

P X P X n . 

 

ʅʝʦʙʭʦʜʠʤʳʝ ʬʘʢʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʦʚʘʨʠʘʥʪʥʳʤ ʬʫʥʢʪʦʨʘʤ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ 

[1-2].  

ʇʨʦʩʪʨʘʥʩʪʚʦ Lʥʘʟʳʚʘʝʪʩʷ ʵʢʚʠʩʚʷʟʥʳʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

³ ³ :F L L I L  ʪʘʢʦʝ, ʯʪʦ =( , , 0)F a b a, ( ) bbaF =1,,  ʠ ( ) abaF =1,,  ʜʣʷ ʚʩʝʭ 

( ) LLba ³Í,  ʛʜʝ è øÍ =ê ú0,1t I . ʆʪʦʙʨʘʞʝʥʠʝ F ʥʘʟʳʚʘʝʪʩʷ ʵʢʚʠʩʚʷʟʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. ʇʨʦʩʪʨʘʥʩʪʚʦ 

L  ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ ʵʢʚʠʩʚʷʟʥʳʤ, ʝʩʣʠ ʦʪʦʙʨʘʞʝʥʠʝ F  ʦʧʨʝʜʝʣʝʥʦ ʜʣʷ ʤʥʦʞʝʩʪʚ ³U I , ʛʜʝ U  ʝʩʪʴ 

ʥʝʢʦʪʦʨʘʷ ʦʢʨʝʩʪʥʦʩʪʴ ʜʠʘʛʦʥʘʣʠ ³L L .  

ʆʧʨʝʜʝʣʝʥʠʝ [3]. ʇʨʦʩʪʨʘʥʩʪʚʦ L  ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʛʝʦʜʝʟʠʯʝʩʢʠʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ 

ʫʩʣʦʚʠʷʤ: 

1) ʜʣʷ Í,x y L  ʠ è øÍ =ê ú0,1t I ,  ( )=, ,F x y t x, ( )=, ,1F x y y ʠ ( )=, ,F x x t x ; 

                                                           
É ɾʫʨʘʝʚ ʊ.ʌ., ʈʘʭʤʘʪʫʣʣʘʝʚ ɸ.ʍ., ɾʫʚʦʥʦʚ ʂ.ʈ. / Zhuraev T.F., Raakhmatullaev A.Kh., Zhuvonov K.R., 2021 
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2) ʜʣʷ ʢʘʞʜʦʛʦ Íy L, ʦʪʦʙʨʘʞʝʥʠʝ ( ) ( ), , ,x t F x y t  ʠʟ ³L I  ʚ L  ʥʝʧʨʝʨʳʚʥʦ;  

3) ʜʣʷ ʢʘʞʜʳʭ Í, ,x y a L ʠ ʦʢʨʝʩʪʥʦʩʪʠ U  ʪʦʯʢʠ y, ʩʫʱʝʩʪʚʫʝʪ ʦʢʨʝʩʪʥʦʩʪʴ V  ʪʦʯʢʠ a  ʠ W  

ʪʦʯʢʠ x  (V  ʠ W  ʟʘʚʠʩʷʱʝʝ ʪʦʯʢʠx ) ʪʘʢʠʝ, ʯʪʦ ËW U  ʠ ʠʟ ( )Í, ,F a x t W
 
ʚʳʪʝʢʘʝʪ 

( )Í, ,F b x t U ; 

4) ʜʣʷ ʢʘʞʜʦʛʦ Íx L  ʩʫʱʝʩʪʚʫʝʪ ʙʘʟʘ ʦʢʨʝʩʪʥʦʩʪʝʡ { }aV  ʠ { }aU  ʪʦʯʢʠ x , ʯʪʦ 
a a
ËV U  ʜʣʷ 

ʢʘʞʜʦʛʦ ʠ ʠʟ a ʠ ʠʟ 
a

Íy V , 
a

Íz U  ʚʳʪʝʢʘʝʪ ( ) a
Í, ,F z y t U  ʜʣʷ ʢʘʞʜʦʛʦ Ít I . ʆʪʦʙʨʘʞʝʥʠʝ 

F ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʣʷ L , L  ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ ʛʝʦʜʝʟʠʯʝʩʢʠʤ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ³U I , ʛʜʝ U  ʝʩʪʴ ʥʝʢʦʪʦʨʘʷ ʦʢʨʝʩʪʥʦʩʪʴ ʜʠʘʛʦʥʘʣʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ³L L .  

ʊʦʧʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ L  ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʩʚʷʟʥʳʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, m  ï ʛʠʧʝʨʩʚʷʟʥʳʤ) ʝʩʣʠ 

ʜʣʷ ʢʘʞʜʦʛʦ i  ʩʫʱʝʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ s-³ 1: i i

i
h L L  ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ ʘ), b) 

ʠ ʩ) ( ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ), b) ʠ d) ) 

a) ʀʟ s-Í 1it  ʠ =0
i

t  ʚʳʪʝʢʘʝʪ ( ) ( )s s
-

=
1

, ,
n n i i

h x t h x t  ʜʣʷ ʢʘʞʜʦʛʦ Í nx L  ʠ 

=2,3,...,n  

b) ɼʣʷ ʢʘʞʜʦʛʦ Í nx L  ʦʪʦʙʨʘʞʝʥʠʝ ( ) ,
n

t h x t  ʦʪʦʙʨʘʞʘʶʱʝʝ ʤʥʦʞʝʩʪʚʘ s-1n
 ʚ L  ʥʝʧʨʝ-

ʨʳʚʥʦ; 

c) ɼʣʷ ʢʘʞʜʦʛʦ Íx L  ʠ ʦʢʨʝʩʪʥʦʩʪʠ U  ʪʦʯʢʠ x , ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʦʢʨʝʩʪʥʦʩʪʴ V  ʪʦʯʢʠ x , ʯʪʦ 

( )s
¤

-

=

³ Ë1

1

i i

i
i

h V U  ʠ ËV U . 

d) ɼʣʷ ʢʘʞʜʦʛʦ Íx L  ʠ ʦʢʨʝʩʪʥʦʩʪʠ U  ʪʦʯʢʠ x , ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʦʢʨʝʩʪʥʦʩʪʴ V  ʪʦʯʢʠ x , ʯʪʦ 

( )s-

=

³ Ë1

1

n
i i

i
i

h V U  ʠ ËV U . 

ɻʦʚʦʨʷʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ L  ʣʦʢʘʣʴʥʦ ʛʠʧʝʨʩʚʷʟʥʦ ʝʩʣʠ, ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ Íx L  ʩʫʱʝʩʪʚʫʶʪ 

ʦʢʨʝʩʪʥʦʩʪʠ V  ʪʦʯʢʠ x , ʯʪʦ V  ʛʠʧʝʨʩʚʷʟʥʦ. ʇʨʦʩʪʨʘʥʩʪʚʦ L  ʥʘʟʳʚʘʝʪʩʷ ¤- ʛʠʧʝʨʩʚʷʟʥʳʤ, ʝʩʣʠ L  ʷʚ-

ʣʷʝʪʩʷ -m  ʛʠʧʝʨʩʚʷʟʥʳʤ ʜʣʷ =1,2,...,m  ʃʦʢʘʣʴʥʘʷ ¤- ʛʠʧʝʨʩʚʷʟʥʦʩʪʴ ʧʦʜʦʙʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ.  

ʛʜʝ ( ) ( )s-

=

= Í = = ² - - -ä
1

1 2
1

{ : , ,..., : 1,  0} 1
n

n n

n i i
i

t R t t t t t t n  ʤʝʨʥʳʡ ʩʠʤʧʣʝʢʩ, ʘ 

s - 1: n n

i
A A  ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ 

( ) ( )s
- +

= =
1 2 1 2 1 1
, , ..., , , ..., , , ..., ,  1,

i n i i n
a a a a a a a a i n. ʪ.ʝ. s-

i
çʟʘʙʳʚʘʶʱʠʡè -i ʝʛʦ ʢʦʦʨ-

ʜʠʥʘʪʫ ʧʨʦʠʟʚʝʜʝʥʠʝ. ʏʝʨʝʟ tS  ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ [4].  

ɺ ʨʘʙʦʪʝ [5] ʂʦʪʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ Í ( ) ( )tX A N R S  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ X  ʛʠʧʝʨʩʚʷʟʥʦ (ʣʦ-

ʢʘʣʴʥʦ ʛʠʧʝʨʩʚʷʟʥʦ). 

ɺ ʨʘʙʦʪʝ [6] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  ʪʦʞʝ ʩʪʨʘ-

ʪʠʬʠʮʠʨʫʝʤʦ. 

ʊʝʦʨʝʤʘ 1. ɼʣʷ ʢʘʞʜʦʛʦ tS ï ʧʨʦʩʪʨʘʥʩʪʚʦ X ï ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P X  ʝʩʪʴ ʛʠʧʝʨʩʚʷʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ n NÍ  ʧʦʩʪʨʦʠʤ ʦʪʦʙʨʘʞʝʥʠʝ 
1: ( ) ( )n n

nh P X P Xw s-³   ʧʦʣʘʛʘʷ  

1, 2 1 2

1

(( ,.... );( , ...., ))
n

n n n i i

h

h t t t tm m m m
=

=ä , ʛʜʝ 
1 ( 1)n ns-- - -ʤʝʨʥʳʡ ʩʠʤʧʣʝʢʩ ʠ ( )i P XmÍ .  
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ʆʯʝʚʠʜʥʦ, ʯʪʦ 1, 2 1 2(( ,.... );( , ...., )) ( )n n nh t t t P Xwm m m Í . ʊʝʧʝʨʴ ʧʨʦʚʝʨʠʤ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ 
nh

 
ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʫʩʣʦʚʠʷʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʠʧʝʨʩʚʷʟʥʦʩʪʠ.  

ʘ) ʇʫʩʪʴ 
1 ʠ 0n

it ts-Í =  ʦʪʩʶʜʘ 
1(( , ) ( , )n n i i ih t h tm dm d-= ,  

ʛʜʝ  

 

1 1 1, 2 1 2( ). ( , ) (( ,.... ) ( , ...., ))n

n i i n n nP X h t h t t tm dm d m m m- -Í = ³ =

1 1, 2 2 1 1 1 10 ( , )i i i i i n n nt t t t t h tm m m m m m m- - + += + + + Ö + + = 
 

ʙ) ʇʫʩʪʴ ( )nP XwmÍ . ʆʪʦʙʨʘʞʝʥʠʝ : ( , )nT t h tm  ʥʝʧʨʝʨʳʚʥʦ. ɿʘʬʠʢʩʠʨʫʝʤ  

1 0 0 0 0 0

1 1 2 2( ,.. ) ( ). : ( ), ( ) ... ,n n

n n nP X T P X T t t t tw wm m m d m m m m-= Í  = + + + = 
0 0

1,.... , )nm m m m eÍU =0(
 
ʧʦʣʦʞʠʤ { } 0max ( ) ʠ 0( , ),i ia V tm j s= =   

ʛʜʝ 
a n

e
s= .  

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ:  

01 . ɽʩʣʠ 0a= , ʪʦʛʜʘ 
0

)( ) (/ 0i iUm m m m m e- = - = < 

02 . ɽʩʣʠ 0ʠ , ( )i ia t V T t tm m> Í = =ä  
0 0 0 0

) ) 1 1( ( ) ( ( ) ( ( ) .....i i i i i i i i i n n it t t t t tm j m j m m m m j m- = ä - = - + + - ¢ 

( ... )a a a n
a n a n

e e
e e¢ + + + = =  

 

ʆʪʩʶʜʘ 
0( ) ( )i im j m j e- <. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 1ʠ ( )U V T Um -Í Ë  

03 . ɺʦʟʴʤʸʤ ʧʨʦʠʟʚʦʣʴʥʫʶ 0 0( ) ʠP X Uwm mÍ Í   

0 0 1 20( , , ,... , )nUm m m m m eÍ = . ʇʦʣʫʯʠʤ V U=  
1( )n n

nh Vm d-Í Ö . ʆʪʩʶʜʘ 

1 1 2 2 ... n nt t tm m m m= + + + ʛʜʝ, .i VmÍ
 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

0 1 1 0 1 0 1
1 1

( ) ( ) ( ) ( ) ( ( ) ( ) 1 .
n n

i i i i i i i
i i

t t tm j m j m j m j m j m j e e e
= =

= - = - = - ¢ = =ä ä  

 

ʆʪʩʶʜʘ UmÍ
 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

1( ) .n n

nh V Ud-³ Ë  ɼʘʣʝʝ ʠʤʝʝʤ 
1

1

( )n n

n
n

h V Ud
¤

-

=

³ Ë .  

ɿʥʘʯʠʪ, ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P X  ʠ ʝʩʪʴ ʛʠʧʝʨʚʷʟʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʝʦʨʝʤʘ 1 ʜʦʢʘʟʘʥʘ. 

ɺ ʩʠʣʫ ʪʝʦʨʝʤʳ 1 ʠ ʪʝʦʨʝʤʳ 4.1. [3] ɹʦʨʭʝʩʘ ʧʦʣʫʯʘʝʤ.  

ʊʝʦʨʝʤʘ 2. ɼʣʷ ʢʘʞʜʦʛʦ tS - ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  ʷʚʣʷʝʪʩʷ ( )tAE S  ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

ʊʝʦʨʝʤʘ 3. ɼʣʷ ʣʶʙʦʛʦ tS - ʧʨʦʩʪʨʘʥʩʪʚʘ X - ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʛʝʦʜʝʟʠʯʝʩʢʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X  ʝʩʪʴ tS -ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʩʪʨʦʠʤ ʦʪʦʙʨʘʞʝʥʠʝ 

[ ]: ( ) ( ) 0,1 ( )H P X P X P Xw w w³ ³   ʧʦʣʘʛʘʷ 

  

( , , ) (1 )H t t tmn m n= - +, ʛʜʝ [ ]( ), ( ), 0,1P X P X tw wm nÍ Í Í
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ʊʝʧʝʨʴ ʧʨʦʚʝʨʠʤ ʪʨʝʙʫʝʤʦʝ ʫʩʣʦʚʠʷ:  
01 . ɼʣʷ ʢʘʞʜʦʛʦ ( ) [ ], ʠ 0,1P X twmnÍ Í  ʠʤʝʝʤ 

( , ,0) (1 0) 0

( , ,1) (1 1) 1 0

( , ,0) (1 )

H o

H v o

H t t

mn m m

m m

mn m m m

= - + =

= - + =

= - + =

 

02 . ɼʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ( )P ʍwnÍ  ʧʦʩʪʨʦʠʤ ʦʪʦʙʨʘʞʝʥʠʷ : ( ) [0,1] ( )f P ʍ P ʍw w³  , 

( ) ( ), , , .f t H tm mn=  ʇʦʢʘʞʝʤ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ f  ʥʝʧʨʝʨʳʚʥʦ. ʌʠʢʩʠʨʫʝʤ 

( )( ) ( )[ ]0 0, , 0,1 ,P X t P Xw wn mÍ Í ³  ʛʜʝ ( ) [ ]0 0, 0,1P X twmÍ Í .  

ʇʫʩʪʴ 
0 0 0 0( , ) (1 ) .f t t tv mm m= - + = ʊʝʧʝʨʴ ʚʦʟʴʤʸʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʦʢʨʝʩʪʥʦʩʪʴ 

0 1 20( ... )nU mjj je=  ʪʦʯʢʠ 
0m  ʚ ( )P Xw . ʇʦʣʦʞʠʤ { }max ( )ia vj= , 

0 0 1 20( ... )
2

nV m
e

m jj jÍ =
 

ʦʢʨʝʩʪʥʦʩʪʴ ʪʦʯʢʠ 
0m. { }0 0:t W t t t dÍ = - < - ʦʢʨʝʩʪʥʦʩʪʴ 

0t , ʛʜʝ 

2a

e
d
e
=
+

. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ( ) 1

0 0, ( )t V w f Um -Í ³ Ë .  

ʇʫʩʪʴ  

 

( ),t V Wm Í ³ , ( , ) (1 )f t t tv mm m= - + =. ɼʘʣʝʝ ï 0( ) )i im mj j- = 

() ()0 0 0 0 0(1 ) ( ) ( ) (1 ) ( ) ( ) (1 ( )i i i i i it t t v t tm j n j m j j m j m j= - + + - - < + - - + 

()( ) ( )
( )

( )0 1 2 2
2 2 2 2 2 2

it t a a a
a

e e d e e
n j d d e e e

e
+ - < + + = + + = + + =

+
 

3
( 2 ) ( 2 )

2 2 2 2( 2 )
a a

a

d e e
e e e

e
+ + = + + =

+
. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ [ ]0( ) ( )i im mj j e- <.  ʆʪʩʶʜʘ 
1( )m f U-Í . ʋʩʣʦʚʠʝ 2 ʚʳʧʦʣʥʝʥʦ. 

03 . ʊʝʧʝʨʴ ʧʨʝʜʧʦʣʦʞʠʤ ( )P X Lw = . ʇʫʩʪʴ , ,x a y ʧʨʦʠʟʚʦʣʴʥʳʝ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ,L U  

ʧʨʦʠʟʚʦʣʴʥʘʷ ʦʢʨʝʩʪʥʦʩʪʴ ʪʦʯʢʠ y. ʉʫʱʝʩʪʚʫʝʪ ʦʢʨʝʩʪʥʦʩʪʴ V  ʪʦʯʢʠ a  ʠ ʦʢʨʝʩʪʥʦʩʪʴ W  ʪʦʯʢʠ y
 
ʪʘʢʦʝ, 

ʯʪʦ W UË , ( ), ,H x a t WÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ ( ), ,H x a t UÍ , ʜʣʷ ʣʶʙʦʛʦ b VÍ , ʛʜʝ 

( )( ), , 1H x a t t x ta= - +. ʇʦʣʦʞʠʤ ( ), ,... , ,xU O yj j e=  ( ), ,... / 2xV O aj j e= , 

( )1 2, , ,... , / 2xW O y Uj j j e= Ë . ʊʝʧʝʨʴ ʧʨʦʚʝʨʠʤ, ʯʪʦ ʵʪʠ ʦʢʨʝʩʪʥʦʩʪʠ ʠʩʢʦʤʳʝ ʪ.ʝ. 

( ), ,H a x t WÍ  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ, ʪʦʛʜʘ ʢʦʛʜʘ (( )1 .t ʘ tx W- + Í  ʕʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 

( )() () ()1 / 2i i it a tx yj j j e- + - < . ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ b VÍ  ʠ ʧʦʣʦʞʠʤ 

( )( ). . 1H b x t t b tx m= - + =
 

 

() () ( )() () () ( )() ()1 1i i i i i i iy t b tx y t a txm j j j j j j j- = - + - = - + -

()( ) ()( ) ( )() () ()1 1i i i i iy t b t a tx yj j j j j- + - < - + -

( )() () ( )1 / 1 / 2 / / 2i it a b z t zj j e e e e e+ - - < + - < + =. 
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ʆʪʩʶʜʘ UmÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ ( ), ,H b x t UÍ  

04 .ɺʦʟʴʤʸʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ x LÍ  ʠ ʧʦʣʦʞʠʤ ( )1 2, , ,... ,xV U O xa a j j j e= = . ɼʣʷ ʪʦʯʢʫ 

ay VÍ , ʠʤʝʝʤ () ()i ix yj j e- < 

ɼʣʷ ʪʦʯʢʠ 
az UÍ  ʠʤʝʝʤ () ()i ix zj j e- <.  

ʇʦʢʘʞʝʤ, ʯʪʦ  

 

( ), , aH z y t UÍ , ( ), ,H z y t m=  

() () ( )() () () ( )() () () ()( )1 1 ( )i i i i i i i i ix t z ty x t z x t y xm j j j j j j j j j- = - + - = - - + - <

( )1 t te e e< - + Ö =.  

 

ʆʪʩʶʜʘ 
aUmÍ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( ), , aH z y t UÍ . ʊʝʦʨʝʤʘ 3 ʜʦʢʘʟʘʥʘ.  

ʊʝʦʨʝʤʘ 4. ɼʣʷ ʣʶʙʦʛʦ tS  ʧʨʦʩʪʨʘʥʩʪʚʘ X  ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ( )P Xw  ʵʢʚʠʩʚʷʟʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ X ʙʝʩʢʦʥʝʯʥʦʝ tS ïʧʨʦʩʪʨʘʥʩʪʚʦ. ɽʩʣʠ X  ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʪʦ-

ʯʝʢ, ʪʦ ( )P X  ʝʩʪʴ 1X -  ʤʝʨʥʳʡ ʩʠʤʧʣʝʢʩ 
1X

s
-

, ʢʦʪʦʨʘʷ ʚʳʧʫʢʣʦ ʠ ʩʪʨʘʪʠʬʠʮʠʨʫʝʤʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʢʚʠʩʚʷʟʥʦ.  

ʀʩʢʦʤʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ( , , ) : ( ) ( ) [0,1] ( )F t P X P X P Xw w wmn ³ ³   ʧʦʩʪʨʦʠʤ 

ʧʦʣʦʛʘʷ 

 

( , , ) (1 )F t t tmn m n= - +                                                              (1) 

 

ʛʜʝ, ( ), ( ), [0,1]P X P X tw wm nÍ Í Í . 

ɽʩʣʠ 0,t=  ʪʦ ( , ,0)F mn m= . 

ɽʩʣʠ 1t= , ( , ,1)F mn n= . 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ( , , ) ( )F t P XwmnÍ  ʪ.ʝ. ʦʪʦʙʨʘʞʝʥʠʝ 

( , , ) : ( ) ( ) [0,1] ( )F t P X P X P Xw w wmn ³ ³   ʷʚʣʷʝʪʩʷ ʵʢʚʠʩʚʷʟʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. ʅʝʧʨʝʨʳʚʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ( , , )F tmn  ʚʳʪʝʢʘʝʪ ʠʟ ʚʳʧʫʢʣʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ( )P Xw  ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

( )P Xw
. ʊʝʦʨʝʤʘ 4 ʜʦʢʘʟʘʥʘ.  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʧʦʣʦʛʠʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ( )P X  [1-2] ʠ ʪʝʦʨʝʤʳ 4 ʚʳʪʝʢʘʝʪ.  

ʉʣʝʜʩʪʚʠʝ. ɼʣʷ ʣʶʙʦʛʦ tS -ʧʨʦʩʪʨʘʥʩʪʚʘ X ʧʨʦʩʪʨʘʥʩʪʚʦ ( )P Xw  ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦ ʵʢʚʠʩʚʷʟʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  
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Abstract. In this paper, we study the geometric and topological properties of the probability measure functor 

P  in the category of stratified spaces and continuous maps to itselves. It is proved that the subspace ( )P Xw  of all 

probability measures with finite supports is an ( )AE S
 
space. It is shown that the space ( )P Xw  of probability 

measures is a hyper-connected and geodesic space. 

Keywords: functor of probabilies measures, hyper-connected, equaconnected spaces and geodesic spaces, 

stratifiable spaces.  
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ʋɼʂ 53:51 

 

ʇʈɽɼʉʊɸɺʃɽʅʀɽ ʈɽʐɽʅʀʗ ʉʀʉʊɽʄ ʅɽʃʀʅɽʁʅʓʍ ʋʈɸɺʅɽʅʀʁ ɺ ʏɸʉʊʅʓʍ 

ʇʈʆʀɿɺʆɼʅʓʍ ɺʊʆʈʆɻʆ ʇʆʈʗɼʂɸ ʉ ʉʀʅɻʋʃʗʈʅʓʄʀ ʂʆʕʌʌʀʎʀɽʅʊɸʄʀ 
 

 ʊ.ʉ. ʆʨʠʧʦʚ1, ʂ. ʊʫʨʘʙʘʝʚʘ2, ʅ.ʖ. ɼʦʥʘʝʚ3 
1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

2 ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3 ʩʦʠʩʢʘʪʝʣʴ 

ɼʝʥʘʫʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʧʝʜʘʛʦʛʠʢʠ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (1), ʫʩʣʦ-

ʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ. ʏʪʦʙʳ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʧʨʦʠʟʚʝʜʷ ʟʘʤʝʥʫ, 

ʤʳ ʧʨʝʦʙʨʘʟʫʝʤ ʠʩʭʦʜʥʳʝ ʩʠʩʪʝʤʳ ʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʣʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʭʦʜʠʤ 

ʨʝʰʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʩʠʩʪʝʤ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʭ ʨʝʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ n- ʨʝʰʝʥʠʝ ʠʩʭʦʜʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ, ʘ ʚ ʜʨʫʛʠʭ ʩʣʫ-

ʯʘʷʭ ʩʠʥʛʫʣʷʨʥʳʤ, ʪʘʢʞʝ, ʧʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʛʫʣʷʨʥʘʷ ʣʠʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʦʞʜʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʤʥʦʛʦ-

ʦʙʨʘʟʠʝ ʨʝʰʝʥʠʡ, ʦʩʦʙʳʝ ʨʝʰʝʥʠʷ ʧʦʨʷʜʢʘ ʦʩʦʙʝʥʥʦʩʪʠ, ʫʩʪʨʘʥʠʤʘʷ ʦʩʦʙʝʥʥʦʩʪʴ. 

 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʦʧʨʝʜʝʣʸʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦ-

ʨʦʛʦ ʧʦʨʷʜʢʘ ʩ ʩʠʥʛʫʣʷʨʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʦʙʦʙʱʘʶʱʘʷ ʧʨʝʜʳʜʫʱʠʝ, ʨʘʥʝʝ ʥʝ ʠʟʫʯʝʥʥʳʝ, ʩʠʩʪʝʤʳ, ʚʠʜʘ: 
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ʛʜʝ ʚʩʝ ʬʫʥʢʮʠʠ ),,,( zyxai  ʠ ),,,( zyxbj
3,2,1=i ; j = 1,2 ʟʘʜʘʥʳ ʚ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ 

.,0,),3,2,1(,,,0: constrknirzyxD ii =²=¢¢ . ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʨʘʚʥʦʩʠʣʴʥʘ ʩʣʝʜʫʶ-

ʱʝʡ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ:  
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ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2) ʚ ʪʦʯʢʘʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʨʦʞʜʝʥʠʷ ʟʘʜʘʚʘʪʴ 

ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʝʣʴʟʷ ʧʦʩʢʦʣʴʢʫ ʧʨʘʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ (2), ʚ ʫʢʘʟʘʥʥʳʭ ʪʦʯʢʘʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚʳʨʦʞʜʝʥʠʷ, ʙʫʜʫʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʠ ʜʘʞʝ ʥʝʠʥʪʝʛʨʠʨʫʝʤʳʤʠ. ʇʦʵʪʦʤʫ, ʫʯʠʪʳʚʘʷ ʨʘʙʦʪʫ [7], ʜʦʧʫʩʪʠʤ ʯʪʦ 

ʜʣʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʪ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ, ʧʦ ʚʩʝʤ ʘʨʛʫʤʝʥʪʘʤ, ʦʙʣʘʩʪʠ  ʙʫʜʫʪ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤʠ ʠ ʜʣʷ ʥʠʭ ʩʫʱʝʩʪʚʫʝʪ: 

 

                                                           
É ʆʨʠʧʦʚ ʊ.ʉ., ʊʫʨʘʙʘʝʚʘ ʂ., ɼʦʥʘʝʚ ʅ.ʖ. / Oripov T.S., Turabaeva K., Donaev N.Yu., 2021 
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ɺ ʩʠʣʫ ʵʪʠʭ ʫʩʣʦʚʠʡ ʠʟ ʩʠʩʪʝʤʳ (1) ʠʤʝʝʤ:  

 

3,2,1(,0)0,0,0(,0)0,0,0( 00 =¹=¹= kbbaa mmʢk ; m = 1,2) 

 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʢʦʪʦʨʦʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ (ʥʦ ʥʝ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʨʝʰʝʥʠʡ). ʇʨʠ ʵʪʦʤ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ (3), ʟʘʜʘʯʫ ʂʦʰʠ ʜʣʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2) ʤʦʞʝʤ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʚ ʚʠʜʝ; 0uu= , ),( zyaux =¡  ʧʨʠ ʫʩʣʦʚʠʠ:  

 

.)0,,(,,, 000000 ¸=== zyxzzyyxx                                                (4)  

 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ (2) ʚ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʦʞʜʝʥʠʷ x = 0, ʫ = 0, z = 0, ʬʫʥʢʮʠʠ ka (ʭ, ʫ, z 

),  ( k = 1,2,3 ; m = 1,2 ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʜʫʪ ʠʤʝʪʴ ʥʫʣʠ ʧʦʨʷʜʢʘ (  ), ʪʦ ʝʩʪʴ 

ka (ʭ, ʫ, z ) = 0(  = 0 (  ), ʣʠʙʦ:  

 

1a (ʭ, ʫ, z ) = .  (ʭ, ʫ, z) 

 

2a (ʭ, ʫ, z ) = .  (ʭ, ʫ, z )  = (ʭ, ʫ, z ), 

 

3a  (ʭ, ʫ, z) = .  (ʭ, ʫ, z )  = (ʭ, ʫ, z ). 

 

ʊʦʛʜʘ ʧʨʠ ʪʦʞʜʝʩʪʚʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʦʚʤʝʩʪʥʦʩʪʠ, ʧ.ʜ.ïʩʠʩʪʝʤʘ (2) ʙʫʜʝʪ ʨʘʟʨʝʰʠʤʘ ʠ ʤʥʦ-

ʛʦʦʙʨʘʟʠʝ ʝʸ ʨʝʰʝʥʠʡ ʥʘʡʜʸʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʚ ʦʜʥʦʩʚʷʟʥʦʡ ʦʙʣʘʩʪʠ ʨʦʠʟʚʦʜʷ 
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x
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µ
 ʛʜʝ )..( zyxVV =  ï ʥʦʚʘʷ ʥʝʠʟʚʝʩʪʥʘʷ ʬʫʥʢʮʠʷ, ʧʨʝʦʙʨʘʟʫʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2) ʚ ʩʠ-

ʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʚ ʧʦʣʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʘʭ ( ʧ.ʜ. ï ʩʠʩʪʝʤʝ ): 
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ʊʦʛʜʘ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʚʦʡ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ ʚ ʩʠʩʪʝʤʝ (5) ʙʫʜʫʪ ʚ ʚʠʜʝ:  

 

0VV =  ʧʨʠ 000 ,, zzyyxx === .                                                        (6) 

 

ʋʩʣʦʚʠʷʤʠ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ (5) ʟʘʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ:  
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ʇʫʩʪʴ ʚ ʩʠʩʪʝʤʝ (1), ʣʠʙʦ (5) ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʣʠʥʠʷʭ ʚʳʨʦʞʜʝʥʠʡ ʩʫʱʝ-

ʩʪʚʫʶʪ ʧʨʝʜʝʣʳ ʚʠʜʘ (3), ʠ 
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ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ (7) ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʷʭ: 

1. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (7) ʢʘʞʜʳʝ ʨʘʚʝʥʩʪʚʘ ʚʳʧʦʣʥʷʶʪʩʷ ʥʦ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʪ.ʝ. ,0),,(,0),,( ¸¸ zyxQzyxP jj  (j = 1,2,3) ʥʝʪ ʥʠʛʜʝ ʠ ʥʠ ʚ ʢʘʢʠʭ ʪʦʯʢʘʭ ʦʙʣʘʩʪʠ ʊʦʛʜa ʨʝʰʘʷ ʵʪʫ ʩʠ-

ʩʪʝʤʫ ʪʨʸʭʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (7) ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʦʣʫʯʠʤ: V = h j (x, y, z), (j = 1,2,3). ɽʩʣʠ 

ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʵʪʠʭ ʪʨʸʭ ʬʫʥʢʮʠʡ, ʥʘʧʨʠʤʝʨ, ʢʘʢ V = h1 (x, y, z), ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧ.ʜ. ï ʩʠʩʪʝʤʝ (5) ʪʦ ʦʥʘ ʙʫʜʝʪ 

ʦʜʥʠʤ ʠʟ ʯʘʩʪʥʳʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (5). ʋʯʠʪʳʚʘʷ ʟʘʤʝʥʫ  = h1 (x, y ,z), ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʸ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ 

ʧʝʨʝʤʝʥʥʦʡ x, ʛʜʝ ʧʝʨʝʤʝʥʥʳʝ (ʫ, z) ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʣʫʯʘʝʤ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʝʰʝʥʠʡ, ʣʠʙʦ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʂʦʰʠ ʜʣʷ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʬʦʨʤʫʣʦʡ: 

  

 
 

ʠʣʠ 

 

                                                                (9) 

 

ʇʨʠ ʵʪʦʤ, ʟʘʤʝʪʠʤ, ʯʪʦ ʬʫʥʢʮʠʷ (9) ʥʝ ʩʦʜʝʨʞʠʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (2). ɺ ʬʦʨʤʫʣʝ 

(9) ʬʫʥʢʮʠʠ   ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤʠ, ʣʠʙʦ ʢʦʥʢʨʝʪʥʳʤʠ ʚ (4) ʟʘʜʘʥʥʳʤ 

ʬʫʥʢʮʠʷʤʠ.  

 

2. ɽʩʣʠ ʢʘʞʜʳʝ ʠʟ ʬʫʥʢʮʠʡ V = hj (x,y,z), (j = 1,2,3) ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʠʩʪʝʤʝ (5), ʪʦʛʜʘ ʧʦ ʘʥʘʣʦʛʠʠ 

ʧʨʝʜʳʜʫʱʝʛʦ (ʧʫʥʢʪʘ 1), ʧʦʣʫʯʠʤ ʪʨʠ ʚʠʜʘ ʯʘʩʪʥʳʭ, ʣʠʙʦ ʪʨʠ ʢʦʥʢʨʝʪʥʳʭ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (5) ʚ ʚʠʜʝ ʬʦʨʤʫ-

ʣʳ (9). 

 

3. ɽʩʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʝ (7) ʬʫʥʢʮʠʠ 0),,(,0),,( ¸¹ zyxQzyxP jj , j = (1,2,3), ʣʠʙʦ 

0),,(,0),,( ¹¸ zyxQzyxP jj . (j = 1,2,3) ʪʦ ʩʠʩʪʝʤʳ (5) ʠ (2) ʩʯʠʪʘʶʪʩʷ ʥʝ ʩʦʚʤʝʩʪʥʳʤʠ.  

4. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ (4) ʧʨʠ ʚʩʝʭ ʥʦʤʝʨʘʭ (j = 1,2,3) ʠ ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʞʜʝ-

ʩʪʚʝʥʥʦ, ʪʦ ʝʩʪʴ: 0),,(,0),,( == zyxQzyxP jj , (j = 1,2,3). ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ (4) ʨʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ:  
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ʀ ʧʫʩʪʴ 1a  = ),,(1 zyxa ʚ ʩʠʩʪʝʤʝ ʥʝʢʦʪʦʨʦʡ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʢʣʘʩʩʝ ʉ2(  ʬʫʥʢʮʠʝʡ. ʊʦʛʜʘ, ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʡ (10) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ 2a , 3a  ʠ ʬʫʥʢʮʠʝʡ 1a  = ),,(1 zyxa . ɽʩʣʠ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʪʦʯʢʘʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʨʦʞʜʝʥʠʷ ʭ = 0, ʬʫʥʢʮʠʷ 1a  = ),,(1 zyxa  ʠʤʝʝʪ ʥʫʣʴ ʧʦʨʷʜʢʘ n,ʪ.ʝ.  

 

1a  = ),,(1 zyxa  = xn. ),,(1 zyxa , ʧʨʠʯʝʤ ),,0(1 zya 0,                                   (11) 

 

ʪʦ ʚ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʝ (5) )(),,(),,(
),,(

x

0 0

1 DCzyxAdtzytadt
t

zyta
x

n
Í==ñ ñ , ʠ  

 

( ) ( ),),,(),(),,(;),,(),(),,( 32 zyxAzyzzyxazyxɸzyyzyxa nn +=+= gb      (12) 

 

ʊʦʛʜʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʡʜʸʪʩʷ ʪʘʢʘʷ ʬʫʥʢʮʠʷ, ),,(1 zyxw  ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ:  
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ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʣʫʯʘʝʤ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ),,(1 zyxw ʠ ʝʝ
 
ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢ-

ʮʠʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʠ ʜʣʷ ʥʝʝ ʪʨʝʙʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʠ (7), ʪʦ ʪʘʢʞʝ 

ʠʤʝʝʤ, Czyx =),,(1w . ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ (1) ʬʫʥʢʮʠʷ ),,(1 zyxa  ʩʯʠʪʘʝʪʩʷ ʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠ-

ʝʡ. ʊʦʛʜʘ ʫʯʠʪʳʚʘʷ ʫʩʣʦʚʠʷ (7) ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ),,( zyxak , 3,2=k  ʩ 

ʬʫʥʢʮʠʝʡ ),,(1 zyxa  ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ: 
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ʇʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʪʴʝʛʦ ʨʘʚʝʥʩʪʚʘ ʚ (7), ʪ.ʝ.:032 =ö
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a
, ʪʦ ʠʤʝʝʤ, ʯʪʦ ʬʫʥʢʮʠʶ ),,(1 zyxw , ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ: 

 

).,,(),(),,,(),(,
),,(

12
1

11
111 zyxAzy

z
zyxAzy

yx

zyxa

x
zyn
¡+=

µ

µ
¡+=

µ

µ
=

µ

µ
a

w
a

ww

        

(14) 

 

ʀʥʪʝʛʨʠʨʫʷ ʩʠʩʪʝʤʫ (14), ʥʘʭʦʜʠʤ ʝʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʬʦʨʤʫʣʦʡ: 

 

),,(),,(),,(0

1 zyzyxAzyx ww +=
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y

y
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z

dydzzy ttaVVaw  

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦʩʪʴ ʧʦ ʧʝʨʝʤʝʥʥʦʡ ʭ ʩʦʭʨʘʥʷ-

ʝʪʩʷ, ʘ ʧʦ ʜʨʫʛʠʤ ʥʝʟʘʚʠʩʠʤʳʤ ʧʝʨʝʤʝʥʥʳʤ y, z ï ʫʩʪʨʘʥʷʶʪʩʷ. ʇʫʩʪʴ ʫʩʣʦʚʠʷ ʵʪʦʛʦ ʚʠʜʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʩʠʩʪʝʤʳ (5) ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. ʊʦʛʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʤʥʦʞʘʝʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ (5), 

ʩʜʝʣʘʚ ʟʘʤʝʥʫ UV k =-1

, ,)1( WUe k =Ö- w
ʛʜʝ ),,( zyxWW=

 
ʧʨʝʦʙʨʘʟʫʝʤ ʧʨʝʜʳʜʫʱʫʶ ʩʠʩʪʝʤʫ ʢ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʚʠʜʫ:  
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ʊʦʛʜʘ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ (15) ʨʘʚʥʦʩʠʣʴʥʳ ʩ ʫʩʣʦʚʠʷʤʠ ʠʟ (8) ʠ (7) ʠ ʠʤʝʶʪ ʚʠʜ:  
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ, ʠʥʪʝʛʨʠʨʫʝʤ ʩʠʩʪʝʤʫ (15) ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ, ʠ ʧʦʣʫʯʘʝʤ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʝʰʝʥʠʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ:  
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ʠʣʠ ʚ ʩʦʢʨʘʱʸʥʥʦʤ ʚʠʜʝ: 
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ʃʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚ ʵʪʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʝʩʣʠ 10 <¢n , ʪʦ ʢʘʞʜʳʝ ʠʥʪʝʛʨʘʣʳ ʚ 

(16), ʢʘʢ ʥʝʩʦʙʩʪʚʝʥʥʳʝ ʠʥʪʝʛʨʘʣʳ ʩʭʦʜʷʪʩʷ ʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (15) ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʝʧʨʝʨʳʚʥʦ, ʚ ʩʣʫʯʘʝ 

1=n  ʚ ʦʩʦʙʳʭ ʣʠʥʠʷʭ ʚʳʨʦʞʜʝʥʠʡ, ʠʤʝʶʪ ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʘ ʚ ʩʣʫʯʘʝ 1>n  ï ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʨʷʜʢʘ (n-1). ʋʯʠʪʳʚʘʷ ʧʨʝʜʳʜʫʱʫʶ ʟʘʤʝʥʫ, ʧʨʠʩʪʫʧʠʤ ʢ ʥʘʭʦʞʜʝʥʠʶ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (5) ʧʝʨʝʭʦʜʷ ʢ ʧʨʝʞ-

ʥʠʤ ʧʝʨʝʤʝʥʥʳʤ, ʧʦ ʬʦʨʤʫʣʝ x

zyxkk uVWeVzyxU ¡=Ö==
-- ,),,(

),,()1(1 2w , ʧʨʠʥʠʤʘʷ (y,z) ʟʘ ʧʘʨʘʤʝʪʨʳ, 

ʧʦʣʫʯʠʤ:  
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ʊʦʛʜʘ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʝʰʝʥʠʡ, ʣʠʙʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʭʦ-

ʜʠʪʩʷ ʬʦʨʤʫʣʦʡ (17), ʣʠʙʦ (18), ʦʧʨʝʜʝʣʷʶʱʠʝʩʷ ʯʝʨʝʟ ʦʜʥʫ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʦʩʪʦʷʥʥʫʶ ʠ ʦʜʥʫ ʧʨʦʠʟʚʦʣʴʥʫʶ 

ʬʫʥʢʮʠʶ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ.  

 

ʊʝʦʨʝʤʘ 

ʇʫʩʪʴ ʚ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (1) ),(),(),,(),,,( 0

31 DCuDCzyxbzyxa ij ÍÍ   

{ } { },0)zy,x,(, 13210 ==++-= xɻɻɻɻDD { } { }0),,(,,0)zy,x,( 32 ==== zzyxɻyɻ . 

ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ (1) ʚʩʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ, ʧʦ ʚʩʝʤ ʘʨʛʫʤʝʥ-

ʪʘʤ, ʚʩʶʜʫ ʚ ʦʙʣʘʩʪʠ D  ʦʛʨʘʥʠʯʝʥʥʳ ʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʝʣʳ (3), ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʩʦʚʤʝʩʪʥʦ-

ʩʪʠ (7), ʥʦ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʦ, ʪʦ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʥʘʡʜʝʥʦ ʥʝʢʦʪʦʨʦʝ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (1). ɽʩʣʠ  
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ʚ ʬʦʨʤʫʣʝ (7) ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʫʩʣʦʚʠʷ ),3,2,1(,0),,(,0),,(Pj =¸= jzyxzyx Q
j

 ʠʣʠ 

)3,2,1(,0),,(,0),,(Pj ==¸ jzyxQzyx j
, ʪʦ ʩʠʩʪʝʤʳ (5) ʠ (2) ʩʯʠʪʘʶʪʩʷ ʥʝ ʩʦʚʤʝʩʪʥʳʤʠ. ʇʫʩʪʴ ʚ 

ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (2)),,(11 zyxaa =  ʠ b1 = )(),,( 1

1 DCzyxb Í  ʩʯʠʪʘʶʪʩʷ ʢʦʥʢʨʝʪʥʦ ʜʘʥ-

ʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ɼʣʷ ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʩʦʚʤʝʩʪʥʦʩʪʠ (7) ʥʝʦʙʭʦʜʠʤʘ ʜʦʩʪʘʪʦʯʥʘʷ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ),,(j zyxa , 2,1),3,2,1(),(),,( 1 ==Í ijDCzyxbi , ʢʦʪʦ-

ʨʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʬʦʨʤʫʣʘʤʠ ʚʠʜʘ (11), (12), (16). ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʨʘʟʨʝʰʠʤʘ, ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʝʸ 

ʨʝʰʝʥʠʡ, ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1) ʩ ʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (4) ʠʤʝʶʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʬʦʨʤʫʣʘʤ (17) ʠ (18). ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ (1) ʧʦʨʷʜʦʢ ï 0  n < 1, ʪʦ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʚʦ ʚʩʝʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʥʝʧʨʝʨʳʚʥʦ, ʚ ʩʣʫʯʘʝ n = 1 ʧʦ ʧʝʨʝʤʝʥʥʦʡ ʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʦʞʜʝʥʠʷ ʭ = 0 ʠʤʝʝʪ ʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, ʘ ʧʨʠ n  1 ïʦʩʦʙʝʥʥʦʩʪʴ ʧʦʨʷʜʢʘ ( n-1) ʧʦ ʧʝʨʝʤʝʥʥʦʡ ʭ, ʘ ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʝʨʝʤʝʥ-

ʥʳʤ ï ʥʝʧʨʝʨʳʚʥʦ. 
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Abstract. The purpose of the work is to find a variety of solutions of system (1), the conditions of compatibility 

of which are fulfilled identically. To find solutions to the problem, after making a replacement, we transform the origi-

nal systems to a system of equations in complete differentials of the first order, find solutions to the latter systems and 

the variety of their solutions. As a result of the integration of systems, it is obtained that in some cases, and at what val-

ues of n-the solution of the original systems is continuous, and in other cases is singular, and the order of singularity is 

shown. 

Keywords: singular line, degeneracy surfaces in three-dimensional spaces, solution variety, singular solutions 

of the order of singularity, disposable singularity. 
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SYNTHESIS AND RESEARCH OF SORBENT BASED 

ON UREA, FORMALDEHYDE AND PHOSPHORIC ACIDS  
 

 Sh.A. Kasimov, Kh.Kh. Turaev, F.B. Eshkurbonov, B.Kh. Iraliev  

Denau Institute for Entrepreneurship and Pedagogy,  

Termez State University, Uzbekistan 

 

Abstract. The article investigated subject to nitrogen-, oxygen- and phosphorus-containing sorbent based on a 

polycondensation reaction of urea, formaldehyde and phosphoric acid. The optimal synthesis conditions of the sorbent 

and carried out a study on the influence of molar ratios of the starting materials on the composition and physical and 

chemical properties of the synthesized sorbent. Abstract specific volume, static exchange capacity of the synthesized 

sorbent and suggested the alleged sorbent structure and reaction degree in results IR spectroscopic analysis. 

Keywords: sorbent, ion exchanger, polycondensation, urea, formaldehyde, phosphoric acid, humidity, specific 

volume, static exchange capacity. 

 

Introduction.  Sorption methods are promising because they allow you to combine the simplicity of hardware 

design and high efficiency. Recently, chemically modified silica gels and activated carbons have been proposed for 

concentrating non-ferrous and noble metals. The ability to fix practically any group on the surface allows the creation of 

sorbents with desired properties: both for group and selective concentration, up to the creation of specific sorbents [2]. 

The main disadvantage of most of the used ion exchange resins is their high cost. At the same time, for the de-

velopment of fairly cheap ion exchangers, it is very promising to use industrial waste, in particular, waste from the elec-

tric power industry and chemical industry [5]. 

Despite the large assortment of industrial brands of ion exchangers, many of them have a number of disad-

vantages that limit the possibilities and scope of their application. Known samples of anion exchangers, synthesized on 

the basis of epichlorohydrin and various amines [1]. Different reactivity of functional groups containing reagents has a 

negative effect on the ordering of the structure of the ion exchanger and the main physicochemical and sorption charac-

teristics. In this regard, the problem of creating new polyelectrolytes with desired properties and structure based on 

available reactive monomers and oligomers containing functional groups with the same activity in their composition 

remains urgent [8, 10]. 

Thus, the aim of the study is to synthesize and study ion exchangers obtained by polycondensation based on 

urea, formaldehyde and phosphoric acid and to study their sorption properties. 

Experimental part. The object of the study is the obtained sorbent based on urea, formaldehyde, phosphoric 

acid (MPP) and the study of its sorption properties. 

We used reagents of "pure" and "chemically pure" brands. Reagent solutions were prepared by dissolving an 

accurately weighed portion in a known volume of solvents. As used in the form of compressed KBr pellets. 

Results and its discussion. A sorbent (ion-exchange complexite) of polycondensation type has been obtained 

by means of polymer-analogous transformations aimed at regulating the properties of sorbents and giving them im-

proved performance. 

Research has been carried out to study the effect of temperature on the process of polycondensation of urea, 

formaldehyde, phosphoric acid (MFF). The polycondensation process was studied at temperatures: 70, 80, 90 and 100 Á 

C. In this case, the duration of the reaction, the specific volume of the sorbent in water, and the value of the static ex-

change capacity (COE) for a 0.1 N HCl solution were established. The data are given in table one. 
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Table 1 

Influence of the polycondensation temperature on the properties of the ion exchanger 

ˉ 
Reaction 

temperature t, ʦʉ 

Duration of reaction 

Ű, hour 

Specific volume 

sorbent swollen in water in 

ʆʅ-form,ml/g 

Exchange 

capacity of SOE,  

0.1 N solution HCl 

mg-eq / g 

1. 70 10-10,5 2,2 3,7 

2. 80 7,5-8 2,0 4,5 

3. 90 3,5-4 1,8 5,5 

4. 100 1,5-2 1,4 4,7 

 

From the data in Table 1, it follows that at a temperature of 70 ÁC the duration of the polycondensation reaction 

is 10 hours, the exchange capacity of the ion exchanger is 3.7 mg-eq / g. This is due to the low activity of the reactants 

at a given temperature. With an increase in the reaction temperature to 100 ÁC, the polycondensation process proceeds 

violently and the reaction time decreases to 1.5-2 hours, however, the exchange capacity and the swelling capacity of 

the ion exchanger also decrease. This is apparently due to the fact that at a given temperature the structure of the ob-

tained ion exchanger becomes denser, as a result of which the mobility of the ionogenic groups is hampered. 

The optimum temperature for polycondensation was taken to be 90 ÁC, the reaction time is 3.5-4 hours, the 

course of the reaction is more uniform and the exchange capacity for a 0.1 N HCl solution reaches 5.5 meq / g. 

In order to elucidate the effect of the structure and properties of the starting materials on the structure and 

properties of the ion exchanger and the choice of options for the synthesis of the ion exchanger with high performance 

indicators, the effect of the ratio of the starting materials when obtaining the ion exchanger was studied. 

Formaldehyde, when interacting with urea and phosphoric acid, is not only a condensing agent, but also a 

crosslinking agent, and the main sorption and physicochemical properties of the obtained ion exchanger depend on its 

concentration. To obtain an ion exchanger with different numbers of cross-links, various samples of ion exchangers 

were synthesized. The polycondensation reaction was carried out at a molar ratio of reactants: urea, formaldehyde, and 

phosphoric acid from 1: 2: 1 to 1: 3: 1, respectively [3]. The results of studies of the effect of the amount of formalde-

hyde on the properties of the ion exchanger (MFF) are given in Table 2. 

 

Table 2 

Dependence of the properties of the ion exchanger on the ratio of reactants 

The name of indicators 
Measurement  

unit 

Urea ratio:  

Formaldehyde ratio: 

Phosphoric acid ratio,  

in moles 

Specific volume 

ion exchanger swollen in water in OH-form 
ml/g 1:2:1 1:2.5:1 1:3:1 

Bulk weight g/ml 0.72 0.58 0.5 

Static exchange capacity 

0.1 N solutions: 
mg-eq /g    

NaOH -//- 4.3 5.5 4.0 

NaC1 -//- 1.5 1.7 1.37 

HC1 -//- 4.8 5.2 4.2 

H2SO4 -//- 6.3 6.9 5.5 

HNO3 -//- 3.5 3.8 3.6 

CuSO4 -//- 2.5 3.2 2.3 

 

From the tabular data it can be seen that with an increase in the content of the amount of formaldehyde, the ex-

change capacity gradually decreases. This can be explained by a decrease in the pore radius of the ion exchangers, 

where geometric obstacles to ion diffusion appear, and also by a decrease in swelling. Based on the studies carried out, 

ion exchangers with the best performance were obtained at a 1: 2.5: 1 ratio of urea, formaldehyde and phosphoric acid, 

respectively. 

The three-dimensional structure of the obtained ion-exchange polymers has determined the need to use in the 

study of the structure and basic properties, along with chemical methods of analysis, also physicochemical. In order to 

establish the structure of the obtained ion exchangers, IR spectroscopy was used [4]. 

IR spectra of the obtained compound contain bands in the region of 3439 cm-1, corresponding to stretching vi-

brations of secondary N-H groups. The appearance of bands in the region of 1640 cm ï 1 indicates a bound C = O 

group, while in the region of 1431 cm ï 1 we observe allowed resonances of the CH2ï groups. Free and bound P = O 

groups appear in the regions of 1119 and 932 cm-1 (Fig. 1). 
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Figure 1. IR spectrum of the obtained ion exchanger 

 

According to the obtained results of the performed studies and the literature data [6], the reaction of the ion ex-

changer synthesis can be represented as follows: 

 

 

 
 

Findings. 

1. Received nitrogen-, oxygen- and phosphorus-containing sorbent based on the reaction of polycondensation 

of urea, formaldehyde and phosphoric acid. 

2. The optimal conditions for the synthesis of the sorbent were determined and the influence of the molar rati-

os of the initial substances on the composition and physicochemical properties of the synthesized sorbent was investi-

gated. 

3. The physicochemical properties of the synthesized sorbent, such as specific volume, static exchange ca-

pacity, have been investigated. 

4. The proposed structure and reaction of the formation of nitrogen-, oxygen- and phosphorus-containing 

sorbent are proposed. 
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ʉʀʅʊɽɿʀʈʆɺɸʅʀɽ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʈɹɽʅʊɸ ʅɸ ʆʉʅʆɺɽ 

ʄʆʏɽɺʀʅʓ, ʌʆʈʄɸʃʔɼɽɻʀɼɸ ʀ ʌʆʉʌʆʈʅʆʁ ʂʀʉʃʆʊʓ 
 

ʐ.ɸ. ʂʘʩʠʤʦʚ, ʍ.ʍ. ʊʫʨʘʝʚ, ʌ.ɹ. ɽʰʢʫʨʙʦʥʦʚ, ɹ.ʍ. ʀʨʘʣʠʝʚ 

ɼʝʥʘʫʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʧʝʜʘʛʦʛʠʢʠ, 

ʊʝʨʤʝʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ ʘʟʦʪ-, ʢʠʩʣʦʨʦʜ- ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʝʛʦ ʩʦʨʙʝʥʪʘ 

ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʤʦʯʝʚʠʥʳ, ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ. ʆʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʫʩʣʦʚʠʷ ʩʠʥʪʝʟʘ ʩʦʨʙʝʥʪʘ ʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʤʦʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ 

ʥʘ ʩʦʩʪʘʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʦʨʙʝʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʦʙʲʸ-

ʤʘ, ʩʪʘʪʠʯʝʩʢʦʡ ʦʙʤʝʥʥʦʡ ʸʤʢʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʦʨʙʝʥʪʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫ-

ʨʘ ʠ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʨʙʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʂ ʩʧʝʢʪʨʦʩʢʦʧʠʠ.  

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʙʝʥʪ, ʠʦʥʦʦʙʤʝʥʥʠʢ, ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ, ʤʦʯʝʚʠʥʘ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʬʦʩʬʦʨʥʘʷ ʢʠʩ-
ʣʦʪʘ, ʚʣʘʞʥʦʩʪʴ, ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ, ʩʪʘʪʠʯʝʩʢʘʷ ʦʙʤʝʥʥʘʷ ʝʤʢʦʩʪʴ. 
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Biological sciences 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 574.24 

 

ɺʃʀʗʅʀɽ ʄʀʂʈʆʇʃɸʉʊʀʂɸ ʅɸ ʄʆʃʃʖʉʂʆɺ 
 

 ɸ.ɻ. ʂʘʨʪʘʰʝʚ1, ɽ.ɽ. ɺʝʪʝʣʠʥʘ2 

1 ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʩʪʫʜʝʥʪʢʘ 

ʢʘʬʝʜʨʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʌɻɹʆʋ ɺʇʆ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʯʘʩʪʠʮ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʝʩʥʦ-

ʚʦʜʥʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʤʦʣʣʶʩʢʦʚ ï ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Planorbarius corneus. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʣʣʶʩʢʦʚ ʢ ʤʠʢʨʦʧʣʘʩʪʠʢʘʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʣʶʩʢʦʚ ʧʦ-

ʤʝʱʘʣʠ ʚ ʘʢʚʘʨʠʫʤ ʦʙʲʝʤʦʤ ʚ ʧʦʣʪʦʨʘ ʣʠʪʨʘ ʚʦʜʳ ʠ ʚʥʦʩʠʣʠ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʚʤʝʩʪʝ 

ʩ ʩʫʭʠʤ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ. ʈʘʟʤʝʨʳ ʯʘʩʪʠʮ ʥʝ ʧʨʝʚʳʰʘʣʠ 1,5 ʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ 

ʜʦʙʘʚʣʝʥʠʝ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʚ ʢʦʨʤ ʤʦʣʣʶʩʢʘʤ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʩʦʙʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʣʶʩʢʠ, ʤʠʢʨʦʧʣʘʩʪʠʢ, ʚʳʞʠʚʘʝʤʦʩʪʴ. 

 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʡ ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʧʨʠʦʙʨʝʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ 

ʦʪʭʦʜʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʜ ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʧʦʥʠʤʘʶʪ ʣʶʙʦʡ ʪʠʧ ʧʣʘ-

ʩʪʠʢʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʶʪ 5 ʤʤ [7]. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʦʙʣʦʤʢʠ ʢʨʫʧʥʦʛʦ ʧʣʘ-

ʩʪʠʢʦʚʦʛʦ ʤʫʩʦʨʘ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʧʦʨʦʰʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʩʤʝʪʠʢʠ, 

ʙʳʪʦʚʦʡ ʭʠʤʠʠ, ʪʢʘʥʝʡ ʠ ʪ.ʜ. [1-3, 9]. 

ʏʘʩʪʠʮʳ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʦʸʤʳ, ʧʦʛʣʦʱʘʶʪʩʷ ʛʠʜʨʦʙʠʦʥʪʘʤʠ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʜʫʢʪʘʭ 

ʧʠʪʘʥʠʷ [8, 12]. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʢʨʦʰʝʯʥʳʝ ʯʘʩʪʠʮʳ ʧʣʘʩʪʠʢʘ, ʧʨʦʥʠʢʰʠʝ ʚ ʞʝʣʫʜʢʠ ʤʦʨʩʢʠʭ 

ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʡ ʚʳʷʚʠʣʠ ʚʦ ʚʥʫʪʨʝʥʥʦʩʪʷʭ 114 ʚʠʜʦʚ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ [4, 5]. 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʚʦʜʥʳʝ ʠ ʥʘʟʝʤʥʳʝ ʤʦʣʣʶʩʢʠ. ʇʦ ʜʠ-

ʥʘʤʠʢʝ ʨʘʟʤʥʦʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʤʦʣʣʶʩʢʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ 

ʠʟʤʝʥʝʥʠʷʭ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʤʦʣʣʶʩʢʦʚ ʵʣʠʤʠʥʠ-

ʨʫʶʪ, ʜʨʫʛʠʝ ï ʤʠʛʨʠʨʫʶʪ ʠʟ ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʨʝʪʴʠ ï ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʟʘʛʨʷʟʥʝʥʠʷ [6,10]. 

ʄʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʬʠʣʴʪʨʘʪʦʨʘʤʠ ʚʦʜʦʝʤʦʚ ʠ ʤʠʢʨʦʧʣʘʩʪʠʢ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʠʭ ʦʨʛʘʥʠʟʤʘʭ, 

ʷʚʣʷʷʩʴ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʣʘʩʪʤʘʩʩʘʤʠ ʚʦʜʦʝʤʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʨʝʭ ʚʠʜʦʚ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ï 1.5 ʤʤ ʜʣʷ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʦʣʣʶʩʢʦʚ ʚʠʜʘ Planorbarius corneus ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 4 ʛʨʫʧʧʘʭ. ʇʦ ʜʝʩʷʪʴ ʤʦʣʣʶʩʢʦʚ ʧʦʤʝʱʷʣʠʩʴ ʚ ʝʤʢʦʩʪʠ ʩ 1.5 ʣʠʪʨʘʤʠ 

ʚʦʜʳ ʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʘ ʛʨʫʧʧʘ ʤʦʣʣʶʩʢʦʚ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʢʦʪʦʨʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʢʦʨʤʠʣʠ ʪʦʣʴʢʦ ʩʫʭʠʤ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ ʠ ʪʨʠ ʛʨʫʧʧʳ ʤʦʣʣʶʩʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʪʦʯʥʦʡ ʨʠʪʤʠʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʪ 22 Áʉ ʜʦ 24 Áʉ ʠ ʦʩʚʝ-

ʱʝʥʥʦʩʪʴʶ. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʦʣʣʶʩʢʦʚ ʩ ʢʘʞʜʳʤ ʠʟ ʪʨʝʭ ʚʠʜʦʚ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʩ ʨʘʟʤʝʨʦʤ ï 1.5 ʤʤ ʦʮʝ-

ʥʠʚʘʣʠ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ, ʩʪʝʧʝʥʠ ʧʦʝʜʘʥʠʷ ʢʦʨʤʘ ʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʣʝʥʢʠ. 

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʣʣʶʩʢʘʤ ʜʘʚʘʣʩʷ ʢʦʨʤ, ʩʤʝʰʘʥʥʳʡ ʩ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʣʝʥʢʦʡ ï 0,5 ʛ ʢʦʨʤʘ ʠ 

0,5 ʛ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʣʝʥʢʠ, ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ. ʀʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʦʜʠʣʘʩʴ 

ʚʪʦʨʘʷ ʩʝʨʠʷ ʦʧʳʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʘ ʫʤʝʥʴʰʠʣʠ ʚ 2 ʨʘʟʘ ʠ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʤʦʣʣʶʩʢʠ ʧʦʣʫʯʘʣʠ ʧʠʪʘʥʠʝ 

ʚ ʢʘʯʝʩʪʚʝ ʩʤʝʩʠ ʢʦʨʤʘ ʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʣʝʥʢʠ. ʅʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʪʨʝʪʴ-

ʝʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʜʦʙʘʚʣʷʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʝʤʢʦʩʪʠ ʪʦʣʴʢʦ ʠʟʤʝʣʴʯʝʥʥʫʶ ʧʣʝʥʢʫ. 

ɺ ʧʝʨʚʦʡ ʝʤʢʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʙʠʘʢʩʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʣʠʧʨʦ-

ʧʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʦʣʣʶʩʢʦʚ. ɺʦ ʚʪʦʨʦʡ ʝʤʢʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʙʠ-

ʘʢʩʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʟʨʘʯʥʦʡ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʤʦʣʣʶʩ-

ʢʦʚ. ɺ ʪʨʝʪʴʝʡ ʝʤʢʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʙʠʘʢʩʠʘʣʴʥʦ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʝʣʦʡ ʨʫʢʘʚʥʦʡ ʫʧʘʢʦʚʦʯʥʦʡ 

ʧʣʝʥʢʠ ʩ ʧʝʯʘʪʴʶ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʤʦʣʣʶʩʢʦʚ. ʏʝʪʚʝʨʪʘʷ ʝʤʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ, ʤʦʣʣʶʩʢʦʚ ʢʦʨʤʠʣʠ ʩʫʭʠʤ ʢʦʨʤʦʤ, ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʣʝʥʢʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʚʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʨʤʘ ʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʤʝʪʘʣʣʠ-

ʟʠʨʦʚʘʥʥʦʡ ʧʣʝʥʢʠ, ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ, ʞʠʚʦʪʥʳʝ ʧʦʛʣʦʱʘʣʠ ʢʦʨʤ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʥʢʠ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʦʛʦ ʢʦʨʤʘ ʚ 2 ʨʘʟʘ ʤʦʣʣʶʩʢʠ ʥʘʯʠʥʘʣʠ 

ʧʦʛʣʦʱʘʪʴ ʠʟʤʝʣʴʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʧʣʝʥʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 70 % ʛʠʙʝʣʠ ʦʩʦʙʝʡ. ɺ ʟʘʢʣʶ-

ʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤ ʟʘʤʝʥʠʣʠ ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʛʠʙʝʣʠ ʚʩʝʭ ʤʦʣʣʶʩʢʦʚ ʯʝʨʝʟ 10 

ʩʫʪʦʢ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʨʦʟʨʘʯʥʦʡ ʧʣʝʥʢʠ ʚ ʢʦʨʤ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʤʦʣʣʶʩʢʦʚ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʤʘ ʚ 2 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʢʨʦʧʣʘʩʪʠʢʫ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʛʠʙʝʣʴ 30 % ʤʦʣʣʶʩʢʦʚ. ʂʦʨʤ ʧʦʛʣʦʱʘʣʩʷ ʚʤʝʩʪʝ ʩ ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʧʨʦ-

ʟʨʘʯʥʦʡ ʧʣʝʥʢʠ ʤʦʣʣʶʩʢʘʤʠ. ʇʨʠ ʧʦʣʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʢʦʨʤʘ, ʫʭʫʜʰʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʤʦʣʣʶʩʢʦʚ, ʩʥʠʞʘʣʘʩʴ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 80 % ʦʩʦʙʝʡ ʵʣʠʤʠʥʠʨʦʚʘʣʠʩʴ ʯʝʨʝʟ 25 ʩʫʪʦʢ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʤʘ ʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʙʝʣʦʡ ʩ ʧʝʯʘʪʴʶ ʨʫʢʘʚʥʦʡ ʫʧʘʢʦʚʦʯ-

ʥʦʡ ʧʣʝʥʢʠ (1.5 ʤʤ), ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʚʝʜʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʫʭʦʛʦ ʢʦʨʤʘ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʢ ʛʠʙʝʣʠ 80 % ʤʦʣʣʶʩʢʦʚ. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʳʪʘʭ ʩʫʭʦʡ ʢʦʨʤ ʠʩʢʣʶʯʠʣʠ ʧʦʣʥʦʩʪʴʶ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ 

ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 12 ʩʫʪʦʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʳʤ ʪʦʢʩʠʯʥʳʤ ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ ʜʣʷ ʤʦʣʣʶʩʢʦʚ ʷʚʣʷʣʘʩʴ ʙʝʣʘʷ ʩ ʥʘʥʝʩʝʥʠʝʤ ʧʝʯʘʪʠ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʥʝʛʘʪʠʚʥʦʩʪʠ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʤʦʣʣʶʩʢʦʚ ʷʚʣʷʣʘʩʴ ʤʝ-

ʪʘʣʣʠʟʠʨʦʚʘʥʥʘʷ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʦʙʘʚʢʠ ʘʣʶʤʠʥʠʷ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʤʫ ʦʥʘ ʠʤʝʝʪ ʩʝʨʝʙʨʠʩʪʳʡ ʮʚʝʪ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ. ʊʨʝʪʴʷ - ʧʨʦʟʨʘʯʥʘʷ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ ʦʢʘ-

ʟʳʚʘʣʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʣʶʩʢʦʚ, ʪ.ʢ. ʥʝ ʩʦʜʝʨʞʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʄʦʣʣʶʩ-

ʢʠ ʚʠʜʘ Planorbarius corneus ʥʝʨʝʜʢʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʧʠʱʫ ʪʘʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʢʘʢ ʯʘʩʪʠʮʳ ʤʠʢʨʦʧʣʘʩʪʠʢʘ, ʘʢ-

ʪʠʚʥʦ ʬʠʣʴʪʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʚʦʜʳ ʠ ʤʝʨʪʚʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʧʠʱʝʚʦʜ, ʤʠʢ-

ʨʦʧʣʘʩʪʠʢ ʚʤʝʩʪʝ ʩ ʬʠʢʘʣʠʷʤʠ ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ ʚʦʜʦʝʤʘ. ɺʦʟʤʦʞʥʦ, ʤʦʣʣʶʩʢʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʦʯʠʱʝʥʠʝ 

ʚʦʜʳ ʦʪ ʤʠʢʨʦʧʣʘʩʪʠʢʘ.  
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Abstract. The paper considers the influence of microplastic particles on the survival of freshwater mature mol-

lusks who is representatives of the family Planorbarius corneus. The aim of the research was to identify the resistance 

of mollusks to microplastics of various species. In studies, shellfish were placed in an aquarium with a volume of one 

and a half liters of water and various concentrations of microplastics were added together with dry fish food. The parti-

cle size did not exceed 1.5 mm. As a result, it was found that the regular addition of microplastics to shellfish feed led to 

a decrease in the survival rate of individuals. 

Keywords: shellfish, microplastics, survival. 
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ʆ ʇɸʈɸɿʀʊʆʌɸʋʅɽ ʂɸʈʇɸ ɺ ʍʆʈɽɿʄʉʂʆʄ ʈʓɹʅʆʄ ʍʆɿʗʁʉʊɺɽ 
 

 ʅ. ʂʝʥʝʩʙʘʝʚʘ1, ɹ. ɸʣʣʘʤʫʨʘʪʦʚ2 

1 ʤʘʛʠʩʪʨʘʥʪ, 2 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʫʢʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸʞʠʥʠʷʟʘ, ʋʟʙʝʢʠʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʨʘʟʠʪʦʬʘʫʥʳ ʢʘʨʧʘ 

ʚ ʍʦʨʝʟʤʩʢʦʤ ʨʳʙʥʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʭʪʠʦʬʘʫʥʘ, ʟʘʧʘʩ, ʨʳʙʦʚʦʜʩʪʚʘ, ʢʦʤʧʣʝʢʩ, ʩʠʩʪʝʤʘ.  

 

ʈʳʙʦʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʘʟʠʨʫʶʱʘʷʩʷ 

ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʪʦʚʘʨʥʦʡ ʨʳʙʳ: ʢʘʨʧʘ, ʬʦʨʝʣʠ, ʙʝʣʦʛʦ ʠ ʧʝʩʪʨʦʛʦ 

ʪʦʣʩʪʦʣʦʙʠʢʘ, ʙʝʣʦʛʦ ʘʤʫʨʘ ʠ ʜʨʫʛʠʭ. ɼʠʩʩʝʨʪʘʮʠʠ ʦ ɿʝʤʣʝ [3]. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʨʳʙʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʟʘʧʘʩʦʚ 

ʠʭʪʠʦʬʘʫʥʳ ʠ ʠʭ ʧʨʠʫʤʥʦʞʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʮʝʥʢʘ ʧʘʨʘʟʠʪʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʚʦʜʦʝʤʘʭ. 

ɺʦʜʥʳʡ ʧʘʨʘʟʠʪʘʨʥʳʡ ʢʦʤʧʣʝʢʩ ï ʩʣʦʞʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʞʠʟ-

ʥʝʥʥʦʤ ʮʠʢʣʝ ʧʘʨʘʟʠʪ-ʭʦʟʷʠʥ, ʬʦʨʤʠʨʫʶʱʝʤʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ʄʥʦʛʠʝ ʧʘʨʘʟʠʪʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʨʳʙ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʢʘʢ 

ʨʳʙʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ, ʪʘʢ ʠ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ [5].  

ʄʥʦʛʠʝ ʧʘʨʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʨʫʜʳ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, 

ʛʜʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʵʧʠʟʦʦʪʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʴʶ ʨʳʙʳ [6]. 

ʇʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ ʷʚʣʷʶʪʩʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʤʳ. ʂʦʥʮʝʧʮʠʷ ʧʘʨʘʟʠʪʠʟʤʘ ʜʦ-

ʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘ; ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʚʩʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ (ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʞʠʚʦʪʥʳʝ), ʢʦʪʦʨʳʝ 

ʞʠʚʫʪ, ʧʠʪʘʶʪʩʷ ʠ ʥʘʥʦʩʷʪ ʚʨʝʜ ʜʨʫʛʦʤʫ ʦʨʛʘʥʠʟʤʫ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ [4]. 

ʂʘʨʧ (Cyprinus carpio) ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʪʦʚʘʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʧʨʫʜʦʚʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʠʤʠ ʧʠʱʝʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʦʩʚʦʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʨʘʱʠʚʘʥʠʷ [2]. 

ʂʘʨʧ ʦʙʳʢʥʦʚʝʥʥʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʟʚʦʜʠʤʳʤ ʢʘʨʧʦʚʳʤ ʚʠʜʦʤ. ɼʘʥʥʳʡ ʚʠʜ ʷʚʣʷʝʪʩʷ 

ʤʝʩʪʥʳʤ ʚ ɽʚʨʘʟʠʠ, ʦʜʥʘʢʦ ʦʥ ʙʳʣ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶʜʫ [1]. ʂʘʨʧ ï ʚʩʝʷʜʥʘʷ ʨʳʙʘ, ʥʦ ʝʛʦ ʠʟ-

ʣʶʙʣʝʥʥʦʡ ʧʠʱʝʡ ʷʚʣʷʶʪʩʷ ʙʝʥʪʦʩʥʳʝ ʦʨʛʘʥʠʟʤʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʍʦʨʝʟʤʩʢʦʤ ʨʳʙʥʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʚʦʟʙʫʜʠʪʝʣʠ 8 ʚʠʜʦʚ ʧʘʪʦʛʝʥʥʳʭ 

ʠʥʚʘʟʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʘʨʧʦʚʳʭ. 

Cryptobia cyprini (Plehn, 1903) ïʦʙʥʘʨʫʞʝʥ ʚ ʢʨʦʚʠ ʢʘʨʧʘ (5,6 %). 

Eimeria carpelli (Leger et Stankovitch, 1921)- ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʢʠʰʝʯʥʠʢʘʭ ʢʘʨʧʘ. 

Muxobolus cyprini (Doflein ,1898)- ʜʘʥʥʳʡ ʧʘʨʘʟʠʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʧʝʯʝʥʠ ʢʘʨʧʘ. 

Ichthyophthirius multifiliis (Fouquet, 1876)- ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʞʘʙʨʘʭ ʢʘʨʧʘ (4,5 %) ʚ ʭʦʟʷʡʩʪʚʝ. 

Apiosoma piscicolum (Blanchard, 1855)- ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʢʦʞʝʥʥʦʤ ʧʦʢʨʦʚʝ ʠ ʚ ʞʘʙʨʘʭ ʢʘʨʧʦʚ (6,6 %).  

Trichodina nigra (Lom, 1960)- ʵʪʦʪ ʚʠʜ ʧʘʨʘʟʠʪʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʞʘʙʨʘʭ ʢʘʨʧʘ (1,08 %). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʠʝ ʧʘʨʘʟʠʪʳ ʨʳʙ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʢʘʢ ʨʳʙʦʚʦʜʥʦʡ 

ʦʪʨʘʩʣʠ, ʪʘʢ ʠ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳ-

ʷʚʣʝʥʥʳʭ ʫ ʨʳʙ ʧʘʨʘʟʠʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʧʠʟʦʦʪʠʠ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
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ʆ ʇɸʈɸɿʀʊʆʌɸʋʅɽ ɹɽʃʆɻʆ ɸʄʋʈɸ ɺ ɺʆɼʆɪʄɸʍ ʖɾʅʆɻʆ ʇʈʀɸʈɸʃʔʗ 
 

 ɿ.ʍ. ʅʘʫʙʝʝʚʘ1, ɸ.ʀ. ʂʫʨʙʘʥʦʚʘ2 

1 ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ɹʠʦʣʦʛʠʷ, 
2 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ 

ʂʘʨʘʢʘʣʧʘʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹʝʨʜʘʭʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʥʘ ʧʘʨʘʟʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʣʦʛʦ 

ʘʤʫʨʘ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ. ʇʫʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦ-

ʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʨʴʙʫ ʩ ʧʘʨʘʟʠʪʘʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ʨʳʙ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʖʞʥʦʝ ʇʨʠʘʨʘʣʴʝ, ʠʭʪʠʦʧʘʨʘʟʠʪʳ, ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, ʠʥʚʘʟʠʷ, ʙʝʣʳʡ ʘʤʫʨ.  

 

ʖʞʥʦʝ ʇʨʠʘʨʘʣʴʝ ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʜʝʣʴʪʳ ʨʝʢʠ ɸʤʫʜʘʨʴʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʄʝʞʜʫʨʝʯʝʥʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ ʥʘ ʶʛʝ ʜʦ ʙʝʨʝʛʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʥʘ ʩʝʚʝʨʝ ʠ ʦʪ ʯʠʥʢʘ ʧʣʘʪʦ ʋʩʪʶʨʪ ʥʘ ʟʘʧʘʜʝ ʜʦ ʧʫʩʪʳʥʠ ʂʳʟʳʣ-

ʢʫʤ ʥʘ ʚʦʩʪʦʢʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ ʦʪʥʦʩʷʪʩʷ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʨʝʢʠ ʠ ʦʟʸʨʘ. ʉʨʝʜʠ 

ʥʠʭ ʦʩʦʙʳʝ ʤʝʩʪʘ ʟʘʥʠʤʘʶʪ ʟʥʘʤʝʥʠʪʳʝ ʨʝʢʠ ï ɸʤʫʜʘʨʴʷ ʠ ʉʳʨʜʘʨʴʷ, ʘ ʪʘʢʞʝ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ.  

ɺʦʜʦʝʤʳ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʤ ʋʟʙʝʢʠ-

ʩʪʘʥʘ. ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘ ʩʪʨʫʢʪʫʨʫ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʫʭʫʜ-

ʰʘʶʪʩʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤʳ, ʩʦʩʪʦʷʥʠʝ ʨʳʙ ʠ ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʇʨʠʘ-

ʨʘʣʴʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʚʦʜʦʝʤʘʭ ʨʝʛʠʦʥʘ. 

ʕʪʠ ʚʦʧʨʦʩʳ ʨʝʰʘʶʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʦʨʴʙʫ ʩ ʧʘʨʘʟʠʪʘʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ʨʳʙ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʨʦʤʳʩʣʦʚʳʭ ʚʦʜʦʝʤʦʚ ʨʝʛʠʦʥʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʣʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʙʦʪ ʧʦ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʳʙ, ʢʦʨʤʦʚʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ.  

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʩʝʣʝʥʠʶ ʦʧʘʩʥʳʭ ʧʘʨʘʟʠʪʦʚ.  

ɺ ʚʦʜʦʸʤʘʭ ʇʨʠʘʨʘʣʴʷ ʧʘʨʘʟʠʪʦʬʘʫʥʘ ʙʝʣʦʛʦ ʘʤʫʨʘ ʠʟʫʯʝʥʳ ʉ.ʆ. ʆʩʤʘʥʦʚʳʤ, ɸ.ʅ. ʋʨʘʟʙʘʝʚʳʤ, ʆ. 

ʖʩʫʧʦʚʳʤ, ɸ.ʂʫʨʙʘʥʦʚʦʡ ʠ ʜʨʫʛʠʤʠ ʧʘʨʘʟʠʪʦʣʦʛʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ ɸ.ʅ. ʋʨʘʟʙʘʝʚʘ ʠ ɸ.ʀ. ʂʫʨʙʘʥʦʚʘ (2011) ʧʘʨʘʟʠʪʦʬʘʫʥʘ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚ ʚʦʜʦʝʤʘʭ ʖʞʥʦʛʦ 

ʇʨʠʘʨʘʣʴʷ ʩʦʩʪʦʠʪ ʠʟ 49 ʚʠʜʦʚ. ʀʟ ʥʠʭ 20 ʚʠʜʦʚ ʩ ʰʠʨʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʘʨʘʟʠʪʦʚ 

59,2 % ï ʩ ʧʨʷʤʳʤ ʨʘʟʚʠʪʠʝʤ. ʇʨʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚ ʚʦʜʦʸʤʘʭ ʖʞʥʦʛʦ ʇʨʠʘʨʘʣʴʷ ʙʳʣʠ ʧʦʪʝʨʷ-

ʥʳ ʯʘʩʪʴ ʧʘʨʘʟʠʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʛʨʫʧʧʳ ʧʨʦʩʪʝʡʰʠʭ [4]. 

ʇʘʨʘʟʠʪʦʬʘʫʥʘ ʙʝʣʦʛʦ ʘʤʫʨʘ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ɼʘʫʪʢʫʣʴʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (70 ʵʢʟ.), ʦʟʝʨʘʭ ɺʦ-

ʩʪʦʯʥʳʡ ʂʘʨʘʪʝʨʝʥʴ (34 ʵʢʟ.) ʠ ʐʝʛʝʢʫʣʴ (2 ʵʢʟ.). ʆʙʥʘʨʫʞʝʥʦ 22 ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ. ʀʟ ʯʠʩʣʘ ʧʘʨʘʟʠʪʦʚ 63,6 % 

ʘʢʪʠʚʥʦ ʠʥʚʘʟʠʨʫʶʪ. ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʠʢʩʦʩʧʦʨʠʜʠʡ (3 ʚʠʜʘ), ʮʝʩʪʦʜ (2) ʠ ʥʝʤʘʪʦʜ (1 ʚʠʜ) ʩ ʠʭ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʙʝʣʳʡ ʘʤʫʨ ʧʨʦʛʣʘʪʳʚʘʝʪ ʚʤʝʩʪʝ ʩ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʝʡ. ʕʪʘ ʧʠʱʘ ʥʘʣʦʞʠʣʘ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ 

ʝʛʦ ʧʘʨʘʟʠʪʦʬʘʫʥʫ ʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʣʴʪʳ ɸʤʫʜʘʨʴʠ. ɿʜʝʩʴ ʫ ʙʝʣʦʛʦ ʘʤʫʨʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʟʘʨʘʞʝʥʠʝ 

ʢʠʰʝʯʥʳʤʠ ʪʨʝʤʘʪʦʜʘʤʠ ʠʟ ʨʦʜʦʚ Asymphylodora, Clinostomum, Posthodiplostomum, Apharyngostrigea, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʝʥʪʦʬʘʛʦʚ. ʋ ʙʝʣʦʛʦ ʘʤʫʨʘ, ʥʝ ʟʘʤʝʯʝʥʦ ʟʘʨʘʞʝʥʠʝ ʮʠʩʪʠʮʝʨʢʘʤʠ ʮʠʢʣʦʬʠʣʣʠʜ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʧʣʘʥʢʪʦʙʝʥʪʦʬʘʛʦʚ. ʉ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʦʩʪʴʶ ʙʝʣʦʛʦ ʘʤʫʨʘ ʩʚʷʟʘʥʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʝʛʦ ʢʠʰʝʯʥʠʢʝ ʠʥʬʫʟʦ-

ʨʠʠ Balantidium ctenopharyngodonis (ʜʦ 40,0 %). ɹʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʥʦʩʦʚʳʭ ʷʤʢʘʭ ʧʘʨʘʟʠʪʠʯʝ-

ʩʢʠʭ ʨʘʯʢʦʚ Paraergasilus longidigitus, P. medius.  

ɺ ʖʞʥʦʝ ʇʨʠʘʨʘʣʴʝ ʚʤʝʩʪʝ ʩ ʙʝʣʳʤ ʘʤʫʨʦʤ ʧʨʦʥʠʢʣʠ ʠ ʚ ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʝʛʦ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʝ ʧʘʨʘʟʠʪʳ Chloromyxum cyprinid, Balantidium ctenopharyngodonis T. ovaliformis, T. pediculus, 

Dactylogyrus lamellatus, D. magnihamatus, D. ctenopharyngodonis, Sindiplozoon strelkowi, Bothriocephalus 

opsariichthydis, S. major, P. longidigitus, P. medius. ʆʯʝʥʴ ʯʘʩʪʦ ʤʦʣʦʜʴ ʙʝʣʦʛʦ ʘʤʫʨʘ, ʘ ʥʝʨʝʜʢʦ ʠ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ 

ʠʥʚʘʟʠʨʫʶʪʩʷ ʮʝʩʪʦʜʦʡ B. opsariichthydis, ʟʘʚʝʟʝʥʥʦʡ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʩ ʤʦʣʦʜʴʶ ʨʳʙ ʜʘʣʴʥʝʚʦ-

ʩʪʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʆʩʤʘʥʦʚ [3]. 

ʋ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚ ɼʘʫʪʢʫʣʴʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʞʘʙʝʨʥʳʡ ʩʦʩʘʣʴʱʠʢ  

D. magnihamatus, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ʉʅɻ [1, 2]. ɺ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʥʘʤʠ ʚʦʜʦʝʤʘʭ, ʩʚʳʰʝ 10 ʚʠʜʦʚ ʤʝʩʪʥʳʭ ʧʘʨʘʟʠʪʦʚ ʧʝʨʝʰʣʠ ʢ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʶ ʥʘ ʙʝʣʦʤ ʘʤʫʨʝ, ʠʟ ʥʠʭ ʤʘʩʩʦ-

ʚʳʤʠ ʩʪʘʣʠ ʠʥʬʫʟʦʨʠʠ T. epizootica (33,3 %), ʤʝʪʘʮʝʨʢʘʨʠʠ D. spathaceum (66,6 %), T. clavata (60,0 %), ʠ ʣʠʯʠʥ-

ʢʠ ʥʝʤʘʪʦʜ C. microcephalum (33,3 %).  

ʇʨʦʚʝʨʝʥʥʳʝ ʚ ɼʘʫʪʢʫʣʴʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʝʛʦʣʝʪʢʠ ʵʪʦʡ ʨʳʙʳ ʙʳʣʠ ʚ ʪʨʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ: ʜʣʠʥʘ ʪʝ-

ʣʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 7 ʜʦ 16 ʩʤ., ʚʝʩ ʦʪ 6 ʜʦ 188 ʛʨ. ʆʙʱʝʝ ʟʘʨʘʞʝʥʠʝ ʩʝʛʦʣʝʪʢʦʚ ʜʦʩʪʠʛʣʦ 100 %, ʪʘʢʦʡ ʧʨʦʮʝʥʪ ʠʥʚʘʟʠʠ 

ʩʣʦʞʠʣʩʷ ʟʘ ʩʯʝʪ ʚʠʜʦʚ T. epizootic (24,0 %), D. lamellatus (92,0 %), B. opsariichthydis (48,0 %), D. spathacteum (60,0 %).  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʜʝʣʴʪʳ ɸʤʫʜʘʨʴʠ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʘʣʠ ʥʝ ʦʜʠʥʘʢʦ-

ʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʠʭʪʠʦʧʘʨʘʟʠʪʦʚ: ʞʛʫʪʠʢʦʥʦʩʮʳ ʠ ʢʥʠʜʦʩʧʦʨʠʠ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʚʦʜʦʝʤʘʭ ɸʤʫʜʘʨʴʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ ʤʦʥʦʛʝʥʝʡ. ʀʟ ʯʠʩʣʘ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʫ ʙʝʣʦʛʦ ʘʤʫʨʘ ʚ ʜʝʣʴʪʝ ɸʤʫʜʘʨʴʠ ʧʘʨʘʟʠʪʦʚ, 8 ʚʠʜʦʚ ʦʪʤʝʯʝʥʳ ʚʧʝʨʚʳʝ. ʋ ʩʝʛʦʣʝʪʢʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 3-6 ʤʝʩʷʮʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 8 ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ, ʠʟ ʥʠʭ 3 ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʬʠʯʥʳʤ ʚʠʜʘʤ  

(D. lamellatus, D. ctenopharyngodonis, B. opsariichthydis). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʘʢʪʠʣʦʛʠʨʫʩʦʚ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʤʦʣʦʜʠ 

ʠ ʚʟʨʦʩʣʳʭ ʨʳʙ. ʄʦʣʦʜʴ ʟʘʨʘʞʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ D. lamellatus, ʘ ʦʩʦʙʠ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ï d. 

ctepnopharyngonis. Apiosoma piscicolumly pusillum ʥʘʡʜʝʥʘ ʪʦʣʴʢʦ ʫ ʩʝʛʦʣʝʪʢʦʚ.  
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Abstract. The article deals with the influence of acclimatization on the parasitic state of the White Amur in the 

conditions of the Southern Aral Sea region. Ways of carrying out complex fisheries management measures, which in-
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ʎʀʌʈʆɺɸʗ ʄʆɼɽʈʅʀɿɸʎʀʗ ɺ ʈɽʉʇʋɹʃʀʂɽ 

ʂɸɿɸʍʉʊɸʅ ʅɸ ʇʈʀʄɽʈɽ ɺʆʆʈʋɾɪʅʅʓʍ ʉʀʃ 
 

 ɽ.ʄ. ɸʙʠʞʦʚ, ʤʘʛʠʩʪʨ ʧʦʣʠʪʦʣʦʛʠʠ  

ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸʙʘʷ (ɸʣʤʘʪʳ),  

ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʜʝʣʘʤ ʦʙʦʨʦʥʳ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʤʠʨʝ, ʦʧʠʩʳʚʘʝʪʩʷ ʨʦʣʴ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʨʠʦʜ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʨʳ, ʜʘʸʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʮʠʬʨʦʚʠ-

ʟʘʮʠʷè, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩ-

ʩʤʦʪʨʝʥʥʘʷ ʪʝʤʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʚʦʦʨʫʞʸʥʥʳʝ ʩʠʣʳ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ, 

ʪʝʭʥʦʣʦʛʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʠʟʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦ, ʧʝʨʝʭʦʜʠʪ ʦʪ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢ ʜʨʫʛʦʤʫ. ɺ ʜʚʘʜʮʘ-

ʪʦʝ ʩʪʦʣʝʪʠʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʚ XXI ʚʝʢʝ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʩʚʝʪ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɽʞʝ-

ʜʥʝʚʥʦ ʧʦʷʚʣʷʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʮʠʬʨʦʚʠʟʘʮʠʷè, ʦʧʠʩʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʦ-

ʦʨʫʞʸʥʥʳʭ ʩʠʣ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʦʧʠʩʘʥʠʝ, ʘʥʘʣʠʟ, ʩʠʥʪʝʟ. 

ʈʝʟʫʣʴʪʘʪʳ. ʎʠʬʨʦʚʠʟʘʮʠʷ ï ʵʪʦ ʛʣʦʙʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [5]. 

ʇʨʦʮʝʩʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʘʪʨʦʥʫʣ ʚʝʩʴ ʤʠʨ, ʧʝʨʝʜʦʚʳʤʠ ʩʪʨʘʥʘʤʠ ʥʘ ʧʨʘʢʪʠʢʝ ʩ ʫʩʧʝʭʦʤ ʨʝʘʣʠʟʦʚʘʚʰʠʝ 

ʮʠʬʨʦʚʠʟʘʮʠʶ ʷʚʣʷʶʪʩʷ ʅʦʨʚʝʛʠʷ, ʐʚʝʮʠʷ, ɼʘʥʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ [2]. 

ʇʦ ʜʘʥʥʳʤ Digital Planet, ʰʢʦʣʳ ʃʝʪʯʝʨʘ ʧʨʠ ʫʥʠʚʝʨʩʠʪʝʪʝ ʊʘʬʪʩʘ, ʦʪʤʝʯʘʝʪʩʷ ʪʦ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ʂʘ-

ʟʘʭʩʪʘʥ ʥʝ ʦʪʩʪʘʸʪ ʠ ʚʭʦʜʠʪ ʚ ʪʦʧ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʘʥ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʠ ʩ ʣʫʯʰʠʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝ-

ʣʷ ʮʠʬʨʦʚʠʟʘʮʠʠ (ʨʠʩ. 1) [6], ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʫʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè [1]. 
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ʈʠʩʫʥʦʢ 1. ʎʠʬʨʦʚʘʷ ʵʚʦʣʶʮʠʷ: ʩʦʩʪʦʷʥʠʝ ʠ ʩʢʦʨʦʩʪʴ 

 

ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè ʷʚʣʷʝʪʩʷ çʎʠʬʨʦʚʘʷ ʘʨʤʠʷè, ʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ï ʚʝʜʸʪʩʷ ʧʦ ʪʨʸʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ: 

¶ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ɻʦʩʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè; 

¶ ʦʢʘʟʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ ʯʝʨʝʟ ʧʦʨʪʘʣ çʕʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [4]. 

ʇʨʠʤʝʨʦʤ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʚ ʚʦʦʨʫʞʸʥʥʳʝ ʩʠʣʳ, ʷʚʣʷʝʪʩʷ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʸʥʥʦʝ ʦʥʣʘʡʥ-

ʟʘʥʷʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʥʘ ʙʘʟʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʤʘʥʜʦʚʘʥʠʷ çɸʩʪʘʥʘè. 

çʋʯʝʙʥʳʝ ʤʦʜʫʣʠè ï ʵʪʦ ʥʦʚʰʝʩʪʚʦ ʚ ʦʙʫʯʝʥʠʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʘʨʤʠʠ. ʆʥʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʚʠʜʝ ʣʝʢʮʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʣʷ ʪʨʸʭ ʢʘʪʝʛʦʨʠʡ ʚʦʝʥʥʳʭ: 

¶ ʦʬʠʮʝʨʩʢʠʡ ʩʦʩʪʘʚ; 

¶ ʚʦʝʥʥʦʩʣʫʞʘʱʠʝ ʢʦʥʪʨʘʢʪʥʦʡ ʠ ʩʨʦʯʥʦʡ ʩʣʫʞʙʳ. 

ʇʦʤʠʤʦ ʦʥʣʘʡʥ-ʟʘʥʷʪʠʡ, ʚ ʚʦʦʨʫʞʸʥʥʳʝ ʩʠʣʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʥʝʜʨʝʥʘ ʮʠʬʨʦʚʘʷ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʷ ʚ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʫʞʝ ʜʝʡʩʪʚʫʝʪ ʚ ɺɺʉ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʮʠʬʨʦʚʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦʟʜʘʥʥʳʡ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʮʠʬ-

ʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʥʦʚʘʮʠʡ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʮʠʬʨʦʚʦʡ ʧʦʨʪʘʣ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʄʠʥʦʙʦʨʦʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʝʰʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ, 

ʠʟʤʝʥʠʪʴ ʫʩʪʦʷʚʰʠʝʩʷ ʧʦʜʭʦʜʳ. ɸʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʦʦʨʫʞʸʥʥʳʭ ʩʠʣ, ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʧʣʘʪʬʦʨʤ ʦʩʦʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ɻʀʉ) ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʛʜʝ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʮʠʬʨʦʚʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʙʲʝʢʪʘʤ, ʫʷʟʚʠ-

ʤʳʭ ʜʣʷ ʪʝʨʨʦʨʠʟʤʘ. 
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Abstract. This article examines the role of digitalization in the world, describes the role of digital technology 

in the period of global development of the information age, defines the term "digitalization", analyzes the degree of dig-

italization of the armed forces in the Republic of Kazakhstan. Thus, the considered topic will be of interest to specialists 

of the armed forces. 
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ʀʉʊʆʈʀʏɽʉʂʀɽ ʕʊɸʇʓ ɻʈɸɼʆʉʊʈʆʀʊɽʃʔʅʆɻʆ ʈɸɿɺʀʊʀʗ ɽʈɽɺɸʅɸ 

ʀ ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʈɽʌʆʈʄɸʎʀʀ ʀʉʊʆʈʀʏɽʉʂʆɻʆ ʎɽʅʊʈɸ 
 

 ɸ.ɸ. ɸʙʨʘʘʤʷʥ, ʩʪʫʜʝʥʪ II  ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ,  

ʂʘʬʝʜʨʘ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ,  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʨʤʝʥʠʠ (ɽʨʝʚʘʥ), ɸʨʤʝʥʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɽʨʝʚʘʥʘ, ʦʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ. ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʩʣʦʝʚ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʩ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ɽʨʝʚʘʥʘ, ʠ 

ʧʨʠʥʮʠʧʳ ʠʭ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɽʨʝʚʘʥ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. 

 

ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ ʝʩʪʴ ʧʦʚʦʨʦʪʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʣʦʤʘʣʠ ʚʝʢʪʦʨ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʚʥʝʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʨʘʟ. ʇʨʠʤʝʨʦʚ ʪʘʢʠʭ ʧʨʦʨʳʚʦʚ ʤʥʦʛʦ.  ɺʝʣʠʢʠʡ ʧʦ-

ʞʘʨ ʚ ʃʦʥʜʦʥʝ ʚ 1666 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ ʪʱʘʪʝʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʛʦʨʦʜʘ [14]. ʇʨʦʨʳʚ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ɹʦʛʦʪʳ, ʩʪʦʣʠʮʳ ʂʦʣʫʤʙʠʠ, ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ, ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʦʝ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʣʠʢʚʠʜʘʮʠʠ ʢʨʠʤʠʥʘʣʴʥʦʡ ʩʫʙʢʫʣʴʪʫʨʳ [7, ʩ. 539-541]. 

ʊʘʢʞʝ ʧʨʠʤʝʨ ʇʘʨʠʞʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ɾʦʨʞʘ ʕʞʝʥʘ ʍʦʩʤʘʥʘ ʧʨʝʬʝʢʪʦʤ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʉʝʥʳ [10]. 

ɻʦʚʦʨʷ ʦʙ ɽʨʝʚʘʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʨʦʨʳʚʥʳʭ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ: ɺʝʣʠʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1679 ʛʦʜʘ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʠʣʦ ʨʘʥʥʝʩʨʝʜʥʝʚʝ-

ʢʦʚʳʡ ʛʦʨʦʜ [6], ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɽʨʝʚʘʥʘ ʚ 1924 ʛʦʜʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɸʣʝʢ-

ʩʘʥʜʨʦʤ ʊʘʤʘʥʷʥʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʧʨʦʮʝʩʩʫ ʤʦʜʝʨʥʠʟʘʮʠʠ ɽʨʝʚʘʥʘ ʥʘ ʬʦʥʝ ʠʩʪʦʨʠʢʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ [12, ʩ. 125-126], ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʦʚʦʨʦʪʥʳʤ ʤʦʤʝʥ-

ʪʦʤ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʦʩʪʘʚʠʪʴ ʩʣʝʜʦʚ ʥʘ ʛʦ-

ʨʦʜʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʝ. 

ʂʘʞʜʘʷ ʝʜʠʥʠʮʘ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ɽʨʝʚʘʥʘ ï ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʣʝʪʦʧʠʩʴ, ʦʪʨʘʞʘʶʱʘʷ ʨʝʘ-

ʣʠʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʩ ʧʦʣʦʚʠʥʦʡ ʚʝʢʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʉʦʚʨʝʤʝʥʥʳʡ ɽʨʝʚʘʥ ï ʵʪʦ ʤʦʟʘʠʢʘ 

çʩʪʘʨʦʛʦè ʠ çʥʦʚʦʛʦè, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪ ʵʪʘʧʳ ʠʩʪʦʨʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʦʪ ʧʝʨʠʦʜʘ 

ʧʝʨʩʠʜʩʢʦʛʦ ʚʣʠʷʥʠʷ ʜʦ ʚʨʝʤʝʥ ʮʘʨʩʢʦʡ ʈʦʩʩʠʠ ʚʧʣʦʪʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʧʦʨʦʞ-

ʜʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ [13]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʮʠʘʣʴʥʳʡ ʘʩʧʝʢʪ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʳʭ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ [11]. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʨʘʚʝʥʩʪʚʘ ʧʦʢʦʣʝʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥ-

ʥʦʩʪʠ ʩʥʘʯʘʣʘ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʟʘʪʝʤ ʢʘʢ ʥʘʩʣʝʜʠʝ [9]. 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʢʘʞʜʦʛʦ ʛʦʨʦʜʘ, ʥʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʮʝʥʥʳʤ ʠ ʥʝ ʮʝʥʥʳʤ ʩʣʠʰʢʦʤ ʫʟʢʦʝ, ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʧʦ-

ʣʦʞʝʥʠʡ ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ [8, ʩ. 56]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʠʟʫʯʝʥʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʥʷʪʠʡ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʥʘʫʯʥʦ-ʥʦʨʤʘʪʠʚʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʟʝʥʪʘʮʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘ-

ʧʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ɽʨʝʚʘʥʘ, ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʨʘʟʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʝʨʠʦʜʘʤ ʛʦʨʦʜʘ. 

ɻʦʨʦʜʩʢʦʝ ʨʘʟʚʠʪʠʝ ɽʨʝʚʘʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: ʜʨʝʚʥʠʡ, ʨʫʩʩʢʦ-ʠʤʧʝʨʩʢʠʡ, ʩʦʚʝʪ-

ʩʢʠʡ ʠ ʧʦʩʪʩʦʚʝʪʩʢʠʡ. 

ɼʨʝʚʥʠʡ ɽʨʝʚʘʥ: ʕʪʦʪ ʵʪʘʧ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʚʢʣʶʯʘʝʪ ʫʨʘʨʪʩʢʠʡ, ʩʨʝʜʥʝʚʝʢʦʚʳʡ, ʦʩʤʘʥ-

ʩʢʦ-ʧʝʨʩʠʜʩʢʠʡ ʧʝʨʠʦʜʳ. ʄʳ ʫʥʘʩʣʝʜʦʚʘʣʠ ʥʝʙʦʛʘʪʦʝ ʥʘʩʣʝʜʠʝ ʦʪ ʵʪʠʭ ʧʝʨʠʦʜʦʚ, ʥʦ ʩʣʝʜʦʚ, ʦʩʪʘʚʰʠʭʩʷ ʦʪ 

ʵʪʦʛʦ ʧʨʦʪʦʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʞʠʟʥʠ ʞʠ-

ʪʝʣʝʡ. ʂʨʝʧʦʩʪʴ ʊʝʡʰʝʙʘ ï ʵʪʦ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʝʝʩʷ ʫʥʠʢʘʣʴʥʦʝ ʥʘʩʣʝʜʠʝ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ɽʛʦ ʦʢʨʫʞʘʣʘ 

ʪʨʝʭʤʝʪʨʦʚʘʷ ʩʪʝʥʘ ʙʘʰʥʠ, ʚ ʮʠʪʘʜʝʣʠ ʙʳʣʠ ʭʨʘʤʳ, ʜʚʦʨʮʳ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʮʠʪʘʜʝʣʠ ï ʤʘʩʪʝʨʩʢʠʝ, ʧʦʜʚʘʣʳ. 

ʈʘʩʢʦʧʢʠ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣʠ ʜʦʫʨʘʨʪʩʢʠʝ ʠ ʙʦʣʝʝ ʨʘʥʥʠʝ ʛʝʦʢʫʣʴʪʫʨʥʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ. ʅʘʡʜʝʥ-

ʥʳʝ ʧʨʝʜʤʝʪʳ ʛʦʚʦʨʷʪ ʦ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʨʝʤʝʩʣʘʭ ʠ ʠʩʢʫʩʩʪʚʝ, ʨʘʟʚʠʪʦʤ ʟʝʤʣʝʜʝʣʠʠ ʠ ʩʢʦʪʦʚʦʜʩʪʚʝ ʋʨʘʨʪʫ. 

ʊʝʡʰʝʙʘʠʥʠ ʙʳʣ ʨʘʟʨʫʰʝʥ ʚ 590-585 ʛʛ. ʜʦ ʥ.ʵ. ʚʦ ʚʨʝʤʷ ʥʘʰʝʩʪʚʠʡ ʄʘʨʘʩʢʫʪʦʚ [16]. 

ʆʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ ʜʨʝʚʥʝʛʦ ɽʨʝʚʘʥʘ ʙʳʣʘ ɽʨʝʚʘʥʩʢʘʷ ʢʨʝʧʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʧʦʜ ʈʘʟʜʘʥʩʢʠʤ ʤʦʩʪʦʤ, ʚ ʚʳʩʦʢʦʤ ʩʢʘʣʠʩʪʦʤ ʫʱʝʣʴʝ ʩʣʝʚʘ ʦʪ ʨʝʢʠ. ʂʨʝʧʦʩʪʴ ʠ ʝʛʦ ʜʚʦʨʝʮ  
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(ʨʠʩ. 1) ʚʠʜʝʣʠ ʠ ʦʧʠʩʳʚʘʣʠ ʝʚʨʦʧʝʡʩʢʠʝ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ ʐʘʨʜʝʥ (1673 ʛ.) ʠ ʂʝʨʨ ʇʦʨʪʝʨ (1878 ʛ.) [15]. 

ʆʩʪʘʪʢʠ ʢʨʝʧʦʩʪʠ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʩʠʭ ʧʦʨ: ʵʪʦ ʦʩʪʘʪʢʠ ʢʨʝʧʦʩʪʥʦʡ ʩʪʝʥʳ, ʧʝʨʝʩʪʨʦʝʥʥʦʡ ʚ 1679 ʛ. ʧʝʨʩʠʜʩʢʠʤ 

ɿʘʣ-ʭʘʥʦʤ, ʘ ʟʘʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦ ʨʝʤʦʥʪʠʨʦʚʘʚʰʝʡʩʷ ʢʨʝʧʦʩʪʥʳʝ ʩʪʝʥʳ ʚʦʟʣʝ ʚʠʥʦʜʝʣʴʥʠ ɸʨʘʨʘʪ. 

ʂʨʝʧʦʩʪʴ ɽʨʝʚʘʥʘ ʙʳʣʘ ʟʘʱʠʱʝʥʘ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʛʣʫʙʦʢʠʤ ʫʱʝʣʴʝʤ ʈʘʟʜʘʥʘ, ʩ ʪʨʝʭ ʜʨʫʛʠʭ ʩʪʦ-

ʨʦʥ 50-60 ʙʘʰʝʥʥʦ-ʧʠʨʘʤʠʜʘʣʴʥʳʤʠ ʩʪʝʥʘʤʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʙʳʣ ʚʳʨʳʪ ʛʣʫʙʦʢʠʡ ʨʦʚ, ʤʝʩʪʘʤʠ ʟʘʣʠʪʳʡ ʚʦ-

ʜʦʡ. ʉ ʶʞʥʦ-ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʢʨʝʧʦʩʪʴ ʠʤʝʣʘ ʜʚʝ ʜʚʝʨʠ, ʧʦʪʘʡʥʦʡ ʚʳʭʦʜ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʚʳʭʦʜʠʣ ʢ ʨʝʢʝ ʯʝʨʝʟ 

ʜʚʦʨʝʮ. ʂʝʨʨ ʇʦʨʪʝʨ ʧʠʰʝʪ: ñʂʨʝʧʦʩʪʴ ʚ ɽʨʝʚʘʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʦʨʦʜʢʦʤ. ʆʥ ʷʡʮʝʦʙʨʘʟʥʳʡ, ʩ ʯʝʪʳʨʝ ʪʳʩʷʯʠ 

ʩʪʫʧʝʥʴʢʘʤʠ ʧʦ ʢʨʫʛʫ ʠ 800 ʜʦʤʘʤʠò. ʆʪ ɽʨʝʚʘʥʩʢʦʡ ʢʨʝʧʦʩʪʠ ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʩʦʭʨʘʥʠʣʦʩʴ, ʧʦʩʣʝʜʥʷʷ ʯʘʩʪʴ 

ʩʪʝʥʳ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ ʚ 1950-ʭ ʛʦʜʘʭ. ɼʨʝʚʥʠʡ ʢʨʘʩʥʳʡ ʤʦʩʪ (ʨʠʩ. 2) ɽʨʝʚʘʥʘ ʩʦʝʜʠʥʝʥ ʩ ɽʨʝʚʘʥʩʢʦʡ ʢʨʝʧʦ-

ʩʪʴʶ. ʕʪʠʤ ʤʦʩʪʦʤ ʧʨʦʜʦʣʞʘʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦ 1960-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʣʘʚʥʳʡ ʤʦʩʪ. ʄʦʩʪ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʈʘʟʜʘʥʩʢʦʤ ʫʱʝʣʴʝ, ʧʨʷʤʦ ʫ ʧʦʜʥʦʞʠʷ ʚʠʥʦʜʝʣʴʥʠ. ɼʣʠʥʘ ʤʦʩʪʘ 87,5 ʤ, ʰʠʨʠʥʘ ï 6,47 ʤ. 

 

        
 

ʈʠʩ. 1. ʂʨʝʧʦʩʪʴ ɽʨʝʚʘʥʘ                                                       ʈʠʩ. 2. ʂʨʘʩʥʳʡ ʤʦʩʪ 

 

ʈʫʩʩʢʦ-ʠʤʧʝʨʩʢʠʡ ɽʨʝʚʘʥ: ɺʦ ʚʨʝʤʝʥʘ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ ɽʨʝʚʘʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 5 ʮʝʥʪʨʘʣʴʥʳʭ 

ʫʣʠʮ ʠ ʨʷʜʦʤ ʩ ʥʠʤʠ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʝ ʚʝʨʥʘʢʫʣʷʨʥʳʝ ʢʚʘʨʪʘʣʳ: ɼʟʦʨʘʛʶʭ, ʌʠʨ-

ʜʫʩʠ, ʂʦʥʜ ʠ ʜʨ. ɼʟʦʨʘʛʶʭʩʢʠʡ ʨʘʡʦʥ (ʨʠʩ. 3) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʈʘʟʜʘʥʘ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʨʘʩʧʦʣʘʛʘʣʩʷ 

ʚ ʫʱʝʣʴʝ, ʦʪʭʦʜʷʱʝʤ ʦʪ ʂʨʘʩʥʦʛʦ ʤʦʩʪʘ. ɺ ɼʟʦʨʘʛʶʭ ʙʳʣ ʮʝʥʪʨ ɽʨʝʚʘʥʩʢʦʡ ʝʧʘʨʭʠʠ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʣʩʷ çʇʫ-

ʩʪʳʥʷ ɼʟʦʨʘʛʶʭè. ɼʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʩʪʝʥʘʭ ʧʫʩʪʳʥʠ ʙʳʣʠ ʟʜʘʥʠʷ ʠ ʥʝʩʢʦʣʴʢʦ ʮʝʨʢʚʝʡ, ʪʝʧʝʨʴ ʦʩʪʘʣʘʩʴ ʪʦʣʴ-

ʢʦ ʮʝʨʢʦʚʴ ʉʚʷʪʦʛʦ ʉʘʨʢʠʩʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ 1835-48 ʛʦʜʘʭ ʚʤʝʩʪʦ ʦʜʥʦʠʤʝʥʥʦʡ ʮʝʨʢʚʠ. ʋ ʚʝʨʰʠʥʳ ʫʪʝʩʘ ʙʳʣʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʮʝʨʢʦʚʴ ʉʚʷʪʦʛʦ ʀʘʢʦʚʘ. ʅʘ ʶʛʝ ʵʪʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʧʝʢʘʨʥʷ ʠ ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʣʶʜʝʡ ʮʝʨ-

ʢʦʚʴ ʉʚʷʪʦʛʦ ʉʘʨʢʠʩʘ. ʂʨʦʤʝ ʧʦʩʣʝʜʥʝʛʦ, ʦʩʪʘʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ, ʘ ʧʨʠʣʝʛʘʶʱʠʡ ʧʘʨʢ ʠ ʜʝʨʝʚʴʷ 

ʟʘʩʪʨʦʝʥʳ ʞʠʪʝʣʷʤʠ.  

 

 
 

ʈʠʩ. 3. ɼʟʦʨʘʛʶʭ 

 

 
 

ʈʠʩ. 4. ʌʠʨʜʫʩʠ 

 

ʈʘʡʦʥ ʌʠʨʜʫʩʠ (ʨʠʩ. 4) ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ ʠ ʙʳʣ ʥʘʩʝʣʝʥ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. 

ɿʜʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʠʣʠʩʴ ʠʟ ʢʘʤʥʷ, ʟʝʤʣʠ ʠ ʩʦʣʦʤʳ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʦʤʦʚ ʙʳʣʠ ʧʦʜʚʘʣʴʥʳʝ ʵʪʘʞʠ,  
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ʩʣʫʞʠʚʰʠʝ ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʟʘʥʠʤʘʣʦʩʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ, ʩʝʣʴʩʢʠʤ ʭʦ-

ʟʷʡʩʪʚʦʤ ʠ ʪʨʫʜʦʤ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʪʦʨʛʦʚʣʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [5].  

ʉʝʛʦʜʥʷ ʵʪʠ ʩʨʝʜʠʥʥʳʝ ʩʣʦʠ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʛʦ ɽʨʝʚʘʥʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʩʪʘʪʴ çʟʘʤʢʦʚʳʤ ʢʘʤ-

ʥʝʤè ʝʛʦ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʝʝʤʩʪʚʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʪʦʥʯʘʶʪʩʷ ʥʘ ʛʣʘʟʘʭ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʦʨʦʞʘʥ ʢʘʢ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʮʝʥʥʳʝ. 

 

 
 

ʈʠʩ. 5. ɻʝʥʧʣʘʥ ɽʨʝʚʘʥʘ 

 

ʉʦʚʝʪʩʢʠʡ ɽʨʝʚʘʥ: ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʦʩʥʦʚʳ ʉʦʚʝʪʩʢʦʛʦ ɽʨʝʚʘʥ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ɸʣʝʢʩʘʥʜʨʦʤ ʊʘʤʘ-

ʥʷʥʦʤ, ʢʦʪʦʨʳʡ ʦʪʚʝʨʛ ʩʫʱʝʩʪʚʫʶʱʫʶ ʚʝʨʥʘʢʫʣʷʨʥʫʶ ʠ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʣ ʥʦʚʳʡ, 

ʧʨʘʚʠʣʴʥʳʡ, ʠʩʪʠʥʥʦ çʘʨʤʷʥʩʢʠʡè ʛʦʨʦʜ, ʠʟʙʨʘʚ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʨʦʪʦʪʠʧʦʤ ʮʘʨʩʪʚʝʥʥʳʝ ʨʫʠʥʳ ɸʥʠ, ʦʜʥʦʡ 

ʠʟ ʧʨʝʞʥʠʭ ʩʪʦʣʠʮ. ɺ ʠʩʪʦʨʠʠ ʘʨʤʷʥʩʢʦʡ, ʘ ʪʘʢʞʝ ʩʦʚʝʪʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʬʠʛʫʨʘ ʊʘʤʘʥʷʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ 

ʦʪʨʳʚʝ ʦʪ ʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʣʦʛʠʢʝ ʠʜʝʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʠʩʪʦʨʠʠ, ʛʜʝ çʤʦʜʝʨʥʠ-

ʩʪʘʤè ʘʚʘʥʛʘʨʜʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʣʠʩʴ çʥʦʩʠʪʝʣʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʨʘʜʠʮʠʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷè [2, ʩ. 32-36]. ɼʝʷʪʝʣʴʥʦʩʪʴ ʊʘʤʘʥʷʥʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʆʥ ʫʤʝʣ ʩʦʯʝʪʘʪʴ ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʤʦʜʝʨʥʠʩʪʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ: ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʤʦʜʝʨʥʠʩʪʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʉʦʭʨʘʥʷʷ ʚ ʛʝʥʧʣʘʥʝ 

ʚʪʦʨʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ, ʊʘʤʘʥʷʥ ʜʦʧʦʣʥʷʝʪ ʠʭ ʨʘʜʠʢʘʣʴʥʳʤʠ ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʥʦʚʠʥʢʘ-

ʤʠ. ɺ ʧʨʦʝʢʪʝ ʊʘʤʘʥʷʥʘ ʚʝʨʭʥʠʝ ʙʣʦʢʠ ʚʦʦʙʱʝ ʠʛʥʦʨʠʨʫʶʪʩʷ, ʩʯʠʪʘʷʩʴ çʧʫʩʪʦʪʦʡè ï tabula rasa ʜʣʷ ʙʫʜʫʱʝʡ 

çʧʨʘʚʠʣʴʥʦʡè ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʛʝʥʧʣʘʥʝ, ʫʪʚʝʨʞʜʝʥʥʦʤ ʚ 1924 ʛʦʜʫ (ʨʠʩ. 5), ʧʦʯʪʠ ʚʩʝ ʧʦʩʪʨʦʡʢʠ ï ʧʝʨʠʤʝʪ-

ʨʘʣʴʥʳʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʮʝʨʢʚʝʡ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʦʩʪʨʦʝʢ.  

ʇʦʩʪʪʘʤʘʥʷʥʩʢʠʡ ʧʝʨʠʦʜ ʙʳʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʣʦʜʦʪʚʦʨʥʳʭ ʧʝʨʠʦʜʦʚ ʘʨʤʷʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʂ ʵʪʦ-

ʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ ʤʥʦʛʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʦʜʝʨʥʠʩʪʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ (ʢʠʥʦʪʝʘʪʨ çʈʦʩʩʠʷè, ʘʵʨʦʧʦʨʪ çɿʚʘʨʪ-

ʥʦʮè, ʛʦʩʪʠʥʠʮʘ çɼʚʠʥè ʠ ʜʨ.). ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʦʚʝʪʩʢʦʛʦ ʤʦʜʝʨʥʠʟʤʘ ʙʳʣ ɽʨʝʚʘʥ-

ʩʢʠʡ ɼʚʦʨʝʮ ʤʦʣʦʜʝʞʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʜʥʠʤ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʉʦʚʝʪʩʢʦʡ ɸʨʤʝʥʠʠ ʠ ʤʦʜʝʨʥʠʩʪʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. [1] ʇʦʤʠʤʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʮʝʥʥʦʩʪʠ, ʩʦʚʝʪʩʢʘʷ ʤʦʜʝʨʥʠʩʪʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʠʤʝʣʘ ʚʘʞʥʦʝ ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ / ʧʦʣʠʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ. ɸʚʘʥʛʘʨʜʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʦʭʨʘʥʷʷ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʰʣʦʛʦ, ʚʚʦʜʠʪ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ [3, ʩ. 111-112]. ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʥʦʚʘʪʦʨʩʪʚʘ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʦʜʝʨʥʠʟʤ ʟʘʢʣʘʜʳʚʘʝʪ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʦʙʱʝʛʦ ʧʨʦʛʨʝʩʩʘ, ʚʠʜʝʥʠʝ 

ʝʜʠʥʩʪʚʘ [4]. 1920ï80-ʝ ʛʦʜʳ ʩʪʘʣʠ ʚʨʝʤʝʥʝʤ ʛʦʩʧʦʜʩʪʚʘ ʤʦʜʝʨʥʠʪʠ ʢʘʢ ʪʘʢʦʚʦʡ. ɸʨʭʠʪʝʢʪʫʨʘ ʘʚʘʥʛʘʨʜʘ ï 

çʥʝʦʘʨʤʷʥʩʢʠʡ ʩʪʠʣʴè ï çʘʨʤʷʥʩʢʠʡ ʩʦʚʝʪʩʢʠʡ ʤʦʜʝʨʥʠʟʤè ï ʚʩʝ ʵʪʦ ʚʦʟʥʠʢʘʣʦ ʠ ʩʤʝʥʷʣʦʩʴ ʦʜʥʦ ʜʨʫʛʠʤ ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʤʦʜʝʨʥʦʡ ʧʘʨʘʜʠʛʤʳ.  

ʇʦʩʪʩʦʚʝʪʩʢʠʡ ɽʨʝʚʘʥ: ʇʦʩʪʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ɽʨʝʚʘʥ: ʩʨʝʜʘ çʙʳʩʪʨʳʭ ʜʝʥʝʛè, ʬʠʥʘʥʩʦʚʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, çʛʣʦʙʘʣʠʩʪʩʢʠʝè ʠʣʠ ʧʩʝʚʜʦʢʣʘʩʩʠʮʠʩʪʩʢʠʝ ʟʜʘʥʠʷ ʙʝʟ ʩʚʦʝʛʦ ʣʠʮʘ ʠ ʢʘʢʠʭ-ʣʠʙʦ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʦʪʢʨʳʪʠʡ. 
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ʉʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ 2000-ʭ ʛʛ. ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʷʜʝʨ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʝʪʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʇʦʜʦʙʥʳʝ ʧʨʦʮʝʩʩʳ ʙʳʣʠ ʭʘ-

ʨʘʢʪʝʨʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ɸʨʤʝʥʠʠ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʚʩʝʭ ʛʦʨʦʜʦʚ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʤʥʦʛʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʢʘʢ ʧʨʘʢʪʠʢʫ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʣʠʙʝ-

ʨʘʣʴʥʦ-ʥʝʦʣʠʙʝʨʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ) [15]. ʆʪʚʝʨʛʘʷ ʠʜʝʶ ʠʥʪʝʛʨʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ 

ʢʫʣʴʪʫʨʥʳʭ ʩʣʦʝʚ ʚʦ ʚʥʦʚʴ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ɽʨʝʚʘʥʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʪʨʘʪʝʛʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. ʂʘʞʜʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʣʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʛʦʜʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʠʛʥʦʨʠʨʫʷ ʝʛʦ ʠʩʪʦʨʠʯʝʩʢʫʶ, 

ʢʫʣʴʪʫʨʥʫʶ ʠ ʧʨʠʨʦʜʥʫʶ ʮʝʥʥʦʩʪʴ. ɺ 2006 ʛʦʜʫ ɽʨʝʚʘʥʩʢʠʡ ɼʚʦʨʝʮ ʤʦʣʦʜʝʞʠ ʙʳʣ ʩʥʝʩʝʥ. ʇʦʜ ʫʛʨʦʟʦʡ ʥʘʭʦ-

ʜʷʪʩʷ ʠ ʜʨʫʛʠʝ ʟʥʘʯʠʤʳʝ ʧʘʤʷʪʥʠʢʠ ʩʦʚʝʪʩʢʦʛʦ ʤʦʜʝʨʥʠʟʤʘ. ʩʪʘʜʠʦʥ ʈʘʟʜʘʥ, ʛʦʩʪʠʥʠʮʘ ɸʥʠ, ʘʵʨʦʧʦʨʪ ɿʚʘʨʪ-

ʥʦʮ, ʢʠʥʦʪʝʘʪʨ ʈʦʩʩʠʷ ʠ ʜʨ. ɺ 2008 ʛʦʜʫ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʪʯʫʞʜʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ɽʨʝʚʘ-

ʥʘ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʛʦʨʦʜʝ ʧʨʠʤʝʨʥʦ 300-ʣʝʪʥʠʭ ʚʝʨʥʘʢʫʣʷʨʥʳʭ ʷʜʝʨ. 

 

 
 

ʈʠʩ. 6. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʎʝʥʪʨ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʝʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ɽʨʝʚʘʥʘ ʜʦ ʩʠʭ ʧʦʨ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʛʦʨʦʜʘ (ʨʠʩ. 6), ʵʪʦ ʚʦʧʣʦʱʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʚʝʢʦʚ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʠʩʪʦʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʦʨʦʜʘ ʧʦʜ ʦʭʨʘʥʫ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʚʝʩʪʠ ʞʝʩʪʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʩʣʦʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʞʝ ʥʘʯʘʚʰʠʝʩʷ ʧʨʦʮʝʩʩʳ, ʝʱʝ ʥʝ ʧʦʟʜʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʦʜʭʦʜ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʩʣʫʞʘʱʠʡ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʘʤ, ʘʛʨʝʩʩʠʚʥʦ ʫʥʠʯʪʦʞʘʶʱʠʡ ʣʶʙʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʰʠʨʦʢʠʭ ʜʠʩʢʫʩʩʠʡ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʨʫʛʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʠʜʝ-

ʥʠʝ ʨʘʟʚʠʪʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʟʨʘʯʥʳʤ ʧʨʦʮʝʩʩʘʤ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʠʪʴ ʜʦʣʛʦʞʜʘʥʥʳʡ 

ʘʨʤʷʥʩʢʠʡ ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ 

ʧʨʠʨʦʜʥʦʡ ʮʝʥʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʧʦʩʨʝʜʩʪʚʦʤ ʧʫʙʣʠʯʥʳʭ ʦʙʩʫʞʜʝʥʠʡ, ʦʪʢʨʳʪʦʛʦ ʢʦʥʢʫʨʩʘ. ʇʦʤʠʤʦ 

ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʩʣʦʝʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ.  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝ-

ʨʝʦʩʤʳʩʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʷʜʨʘ ɽʨʝʚʘʥʘ: 

Á ʉʦʭʨʘʥʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʩʣʦʷ 

Á ʉʜʝʣʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʦʨʦʜʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʝʡ 

Á ʉʦʭʨʘʥʠʪʴ ʦʙʨʘʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ, ʧʨʠʜʘʚ ʠʤ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

Á ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʪʦʢʦʚ 

Á ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʥʪʨʦʣʷ 

Á ɺʥʝʜʨʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʚʝʣʦʩʠʧʝʜʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ 

Á ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

Á ʆʨʛʘʥʠʟʘʮʠʷ ʟʝʣʝʥʳʭ ʠ ʚʦʜʥʳʭ ʟʦʥ 

Á ʕʢʦʣʦʛʠʯʝʩʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ 

Á ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʞʜʝʚʦʡ ʚʦʜʳ 

Á ʈʘʟʛʨʫʟʢʘ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ 

Á ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

Á ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʫʣʘʚʣʠʚʘʥʠʶ ʫʛʣʝʨʦʜʘ. 
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Abstract. Currently, all providers are forced to constantly improve their communication networks in order to 

keep up with the times. At the moment, GPON technology allows you to run a fiber-optic cable into an apartment and 

provide a bandwidth of up to 1 Gbit / s, which is 100 times higher than the capabilities of ADSL access, and ten times 

higher than any of the Kazakhstani providers can offer at the moment. GPON technologies allow providing Triple-Play 

services over one optical fiber: Internet, VoIP, IPTV. The high transmission speed provides the ability to view several 

HDTV channels simultaneously, watch more than 60 satellite and terrestrial digital television channels and use interac-

tive services that allow you to create your own television and manage your time, provides high-quality telephone com-

munication with the ability to connect a modern IP-phone with an expanded set of functions. , which allows you to sig-

nificantly save on international and long-distance calls. It will be much easier to organize video surveillance in real 

time by organizing remote video surveillance of any object while at home or in the office without additional effort. 

Keywords: optical budget, splitters, optical parameters, optical fiber. 

 

1. Optical budget calculation 

The "optical budget" is considered to be the maximum attenuation value in the optical fiber from the OLT 

switch to the most distant ONT. In this case, the optical budget is calculated using the formula 1: 

 

xʭx Rʊʈ -= ,                                                                        (1) 

 

where: Tx ï transceiver output power, dB; 

Rx ï receiver sensitivity, dB. 

OLT HUAWEI SmartAX 5680T and ONʊ HUAWEI EchoLife HG865. 

For Downstream direction (OLT> ONT), OLT output power is 3dB and ONT sensitivity is 28dB. Knowing 

these values, we can calculate the optical budget using formula 1 for Downstream stream: 

 

 

Px = 3-(-28) = 31dB 

 

For the Upstream direction (ONT> OLT), the ONT output power is 0 dB and the OLT sensitivity is 30 dB. 

Knowing these values, we can calculate the optical budget using formula 1 for the Upstream stream:  

 

 

Px = 0-(-30) = 30dB 

 

Since the transmission of Upstream and Downstream streams is carried out in the same optical fiber, the allow-

able budget will be above 30 dB. 

In PON networks, communication is organized over one fiber. Each OB, which is included in the OLT equip-

ment at the access point, is distributed among several users using a splitter. The splitting ratio can reach 64, in this case 

one optical OLT port serves 64 ONT equipment sets. For the margin for the optical budget in this project, the splitting 

factor is assumed to be no more than 32. Figure 1 shows the block diagram of the PON network [2]: 

 

 
 

Figure 1. Block diagram of the PON network 

                                                           
É Serikov T.G., Berdengorov D.A. / ʉʝʨʠʢʦʚ ʊ.ɻ., ɹʝʨʜʝʥʛʦʨʦʚ ɼ.ɸ., 2021 
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An approximate calculation of the optical budget is shown in Table 1: 

 

Table 1 

Optical budget calculation 
Name dB per unit 

Splitter 1ʭ4 7,2 

SC/APC connector 0,2 

Splitter 1x8 10,7 

Fiber 1 km 0,3 

Welded connection 0,1 

Total network attenuation 18,5 

 

Residual attenuation margin 30,0-18,5 = 11,5dB. 

Splitters of the first stage are installed in optical distribution frames in the cross-sectional area at ATC-415 in 

the city of Karaganda, Republic of Kazakhstan. 

Splitters of the second stage are installed in vandal-protected access control units of the KRE-03 type. Splitters 

are installed on each entrance at the rate of 1 piece of 1/8 splitter ï in a 5-storey entrance and 2 pieces of 1/8 splitter ï in 

a 9-storey entrance; 

Number of splitters of the first stage on an optical distribution frame, 1/4 ï 7 pcs. 

The number of splitters of the second stage at ORKs 1/8 is 25 pcs. 

 

2. Theoretical foundations of the transmission of electromagnetic energy through a single-mode optical fiber 

 

Optical fiber is a dielectric waveguide made of silica glass. It has a light-guiding core with a refractive index of 

light n1, surrounded by a cladding with a refractive index n2, and n1> n2. Figure 2 shows the angle of total internal 

reflection and the numerical aperture of the fiber: 

 

 
 

Figure 2. The angle of total internal reflection and the numerical aperture of the fiber 

 

Getting into the light-guiding core, light propagates in it due to the effect of total internal reflection. This effect 

occurs when a light beam falls on the interface between two media from a medium with a large refractive index n1 to a 

medium with a lower index n2, and is observed only up to certain values of the angle, the value of which is determined 

by the differences n1 and n2 [1-3].  

Typically, light is injected into the fiber through the end. The limiting value of the angle of incidence of the 

light beam on the fiber end face is related to the critical angle by the relationship sin am = n1cos qcr = (n12-n22) 1/2 = 

(2n Dn) 1/2, where n = (n1 + n2) / 2, and Dn = n1-n2. 

The value NA = sin am = (2n Dn) 1/2 is called the numerical aperture of an optical fiber and determines the 

ability of an optical fiber to collect and transmit light. A ray of light introduced into an optical fiber at an angle less than 

m will propagate along the entire length of the optical fiber. Such a beam is called a guided mode, or simply a mode. 

Since light is an electromagnetic wave, and its propagation in any medium is described by Maxwell's equa-

tions, the propagation of light can be considered by determining the development of the associated vectors of intensity 

( E
C

) and induction (D
C

) of the electric field, as well as vectors of intensity ( H
C

) and induction (B
C

) of the magnetic 

fields. The latter are related to each other and the parameters of the propagation medium by the following Maxwell 

equations, provided that the conductivity of the medium 0=s : 

 

tDHHrot µµ=ÖÐ¹
CCC

                                                                 (2) 

 

tBEErot µµ-=ÖÐ¹
CCC

                                                               (3) 
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ED
CC
Öe=                                                                                  (4) 

 

HB
CC
Öm=                                                                                  (5) 

 

0DDdiv =ÖÐ¹
CC

                                                                         (6) 

 

0BBdiv =ÖÐ¹
CC

                                                                          (7) 

 

Dielectric (e) and permeability (m) describe the materials used in FOTS, which can be linear and nonlinear, iso-

tropic and anisotropic, homogeneous and inhomogeneous, dispersive and non-dispersive. For the vast majority of mate-

rials used in FOTS, m = m0 ï is the magnetic permeability of vacuum. 

Depending on the properties of the parameters e, m and s the following environments are distinguished: 

- linear, in which the parameters e, m and s do not depend on the magnitude of the electric and magnetic 

fields; 

- nonlinear, in which the parameters e, m and s (or at least one of them) depend on the magnitude of the elec-

tric and magnetic fields. 

Two types of waves can propagate in an optical fiber: symmetric longitudinal ɽnm and ʅnm, each with one lon-

gitudinal component, and asymmetric waves, having simultaneously two longitudinal components, one of which is 

ɽʅnm with a predominance of the electric component ɽz and the other ʅɽnm with a predominance of the magnetic com-

ponent ʅz ... For m> 0, we have hybrid modes, and for m = 0, transverse modes TE01 and TH01. 

The smaller the diameter dc, the smaller the cross-section of the light flux entering the optical fiber, the fewer 

different types of oscillations (due to the many solutions of the Maxwell equation), or modes, appear in the optical fiber. 

A fiber in which several modes propagate is called multimode (MM), and one in which one mode propagates is called 

single-mode (OM). 

For commercially available optical fibers, the OM-fiber has a diameter of 7-10 microns, and the MM-fiber has 

a diameter of 50; 62.5; 85 and 100 microns. In the OM fiber, only one hybrid mode ʅɽ11 is supported, called the fun-

damental mode, in the MM fiber, various, both transverse and hybrid modes are supported  

Let us consider the principles of pulse broadening in optical fibers. Dielectric waveguides support hybrid mode 

propagation [1]. 

At small differences in the refractive indices of the core and the cladding, the propagation of quasi-eigenmode 

linearly polarized LPim, which is a linear combination of HEe+1m and ʅɽ ʝ-1m modes, is possible. 

In silica optical fibers, the relative refractive index difference between the core and cladding is small. There-

fore, without loss of generality, we will assume that linearly polarized waves propagate in such a fiber. 

The broadband of the fiber can be characterized by the root-mean-square broadening of a narrow input pulse (ŭ 

ï pulse) indicated in formula 8: 

 

ŭ(z) =                                                                          (8) 

 

The root-mean-square pulse broadening is split into two parts: 

- intermode pulse broadening; 

- intramode ŭ. 

Intramode broadening ɓbet is the root-mean-square broadening of the pulse, within each mode. In single-mode 

optical fibers, only one mode propagates, and pulse broadening is caused by the dependence on the wavelength, refrac-

tive index of the material and the dispersion of the optical fiber as a guiding system. 

To transmit OF signals, the phenomenon of total internal reflection at the interface between two dielectric 

media is used, while the angle of total reflection is found by the formula 9: 

 

1

2
n

n

n
sin =j                                                                              (9) 

 

Consider the path of rays incident from free space with refractive indices n0 to the input end of the optical fiber 

and then propagating along the core. Refractive indices at the input end of the optical fiber are shown in Figure 3 [3]: 
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Figure 3. Refractive indices at the input end of the optical fiber 

Q ï angle of incidence of the beam to the fiber axis; Qmax ï the angle of incidence of the beam, called the OB aperture; 

űetc ï angle of refraction; n0, n1, n2 ï media boundaries 

 

 

At ű = űetc, the maximum angle of incidence (entry) is obtained at which the beam is still held by the core. 

The value of this angle, Qmax, can be specified in radians or degrees, but usually this angle is characterized by a value 

called the numerical aperture and is calculated by the formula 10: 

 

max0 QsinnNA Ö=                                                                  (10) 

 

According to Snell's second law (formula 11): 

 

ű = űetc; n1 sinű = n2 űetc                                                                  (11) 

 

can be written (formula 12, 13): 

 

n0 = sinQmax = n1 sinQ1 = sin(ˊ/2 ï űetc)                                                      12) 

 

űetc = arcsin(n2/n1)                                                                        (13) 

 

We substitute the value, űetc and after the transformation we get the expression of the numerical equipment 

(formula 14) 

 

Dº-= 2nnnNA 1
2
2

2
1                                                     (14) 

 

Next, the aperture angle is determined according to the formula 15: 

 

)NAarcsin(ɗʘ=                                                                  (15) 

 

Numerical aperture is one of the parameters of the transmission of electromagnetic energy over OK. 
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ʈɸʉʏɽʊ ʆʇʊʀʏɽʉʂʆɻʆ ɹʖɼɾɽʊɸ ʅɸ ʇʈʀʄɽʈɽ ɸʆ çKEGOCè 

 
ʊ.ɻ. ʉʝʨʠʢʦʚ1, ɼ.ɸ. ɹʝʨʜʝʥʛʦʨʦʚ2 

1 PhD, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 2 ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ʅʫʨ-ʉʫʣʪʘʥ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʧʨʦʚʘʡʜʝʨʳ ʚʳʥʫʞʜʝʥʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʩʝʪʠ 

ʩʚʷʟʠ, ʯʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʷ GPON ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʧʪʦʚʦʣʦ-

ʢʦʥʥʳʡ ʢʘʙʝʣʴ ʚ ʢʚʘʨʪʠʨʫ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʜʦ 1 ɻʙʠʪ/ʩ, ʯʪʦ ʚ 100 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ADSL-ʜʦʩʪʫʧʘ, ʠ ʚ ʜʝʩʷʪʴ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʣʶʙʦʡ ʠʟ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʨʦʚʘʡʜʝʨʦʚ. GPON ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦ ʦʜʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ 

ʫʩʣʫʛʠ Triple-Play: Internet, VoIP, IPTV. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ 

ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ HDTV ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʤʦʪʨʝʪʴ ʙʦʣʝʝ 60 ʩʧʫʪʥʠʢʦʚʳʭ ʠ ʵʬʠʨʥʳʭ ʢʘʥʘʣʦʚ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝ-

ʚʠʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʩʝʨʚʠʩʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʦʟʜʘʚʘʪʴ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ 

ʠ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ IP-ʪʝʣʝʬʦʥʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʵʢʦʥʦʤʠʪʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʤʝʞʜʫʛʦʨʦʜʥʠʭ ʟʚʦʥʢʘʭ. ɻʦʨʘʟʜʦ ʧʨʦʱʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʨʛʘʥʠʟʦʚʘʚ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʟʘ ʣʶʙʳʤ ʦʙʲʝʢʪʦʤ ʥʘʭʦʜʷʩʴ ʜʦʤʘ 

ʠʣʠ ʚ ʦʬʠʩʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʯʝʩʢʠʡ ʙʶʜʞʝʪ, ʩʧʣʠʪʪʝʨʳ, ʦʧʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ. 
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Abstract. The paper concerns the results of the study of radiation treatment of Schottky's barriers with a micro 

relief interface being investigated with low-resolution scanning atomic force microscopy. Changes in electrophysical 

parameters manifested in the evolution of volt-ampere characteristics with increasing radiation dose are shown. The 

analysis of IV curve by using the equivalent scheme and taking into account all the canals of charge transfer and the 

presence of substrate resistance shows a higher resistance of micro-textured structures to radiation treatment.  

Keywords: schottky barrier, GaAs, microrelief border, IV-curve, gamma-irradiation. 

 

As you know, moth-eye surfaces of semiconductors are used in optoelectronics and special electronic equip-

ment in order to increase the efficiency of light absorption and increase the sensitivity of photodetectors and the effi-

ciency of solar cells. In addition, microtextured interfaces are used in modern microelectronics to develop a wide class 

of sensor devices, various sensors due to the larger specific are of such surfaces. Periodically profiled surfaces are the 

element base of a new branch off applied science, namely, polariton optoelectronics, since the excitation of electromag-

netic waves is possible only on planar surfaces and at interfaces [4, 5]. Therefore, further study of the interaction of 

light with nonplanar semiconductor surfaces and the effect of surface curvature on its other properties are urgent. The 

geometric characteristics of microtextured and nonplanar surfaces also affect the kinetics of radiation defect formation 

in semiconductors and, in particular, in metal-semiconductor structures [8, 10].  

In addition, it should be noted that the moth-eye surface is used as a passive element of a semiconductur struc-

ture and much less often as an active interface creating a barrier contact. The effect of the non-flatness of this boundary 

in surface -barrier structures (SBS) based on a metal-semiconductor, as shown in [6, 7], is rather complicated. This is 

especially true for the radiation behaviour of PBS with moth-eye interface.  

In our work, we have carried out an experimental study of the influence of the penetrating gamma radiation of 

the isotope 60ʉʦ on the current-voltage characteristic of Au-GaAs PBLs, the moth eye facets of which were prepared 

by the method of wetanisotropic etching. The geometric structure of the surface (its morphology) was studied in detail 

using a scanning microscope of atomic forces. (Fig. 1 and Fig. 2). As can be seen from the profilograms and atomic 

force microscopy data shown in the figures, even for gallium arsenide surfaces that have not undergone special chemi-

cal treatment, the presence of a residual microrelief on the electrophysical and physical and technological characteristics 

of metal-semiconductor structures. 

 

 
 

Fig. 1. Semiconductor surface morphology (a, d), histograms of distribution of irregularities heights (b)  

and microrelief profiles along the line indicated by arrows (c) for a moth-eye surface obtained by anisotropic etching 
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Fig. 2. Semiconductor surface morphology (a, c), histograms of distribution of irregularities heights (b)  

and microrelief profiles along the line indicated by arrows (d) for a flat, after polishing etchant 

 

The use of modern instrumental methods for studying the surface microgeometry made it possible to quantita-

tively describe the surface structure, which, in turn, contributed to an adequate description of the characteristics of the I-

V characteristics of moth-eye PBLs. Although earlier the problem of the influence of the microrelief on the processes of 

radiation defect formation also attracted the attention of a number of researchers [1-3, 9].  

Typical I-V characteristics before and after irradiation are shown in Fig.3. When analyzing the I-V characteris-

tics, we took into account: 

1) Thermonionic emission current determined by the height of the barrier; 

2) Thermal field current, the contribution of which at room temperature for a given dipping level is equivalent 

to a decrease in the barrier height by 0,02 eV, and its additional component due to the enhancement of the field in areas 

of the microrelief with a small radius of curvature. 

3) Recombination current in the near contact space-charge region (SCR), determined by the value of the life-

time of charge carriers in the SCR; 

4) Leakage current, set by the value of the shunt resistance; 

5) Current limiting by series resistance; 

6) The presence of an intermediate layer and surface states on the interface, leading to an increase in the pa-

rameter of the ideality factor n>1 in the exponential dependence of the forward current on the voltage. 

 

 
 

Fig. 3. Forward and reverse branches of the I-V characteristic by a diode with Schottky barriers Au-GaAs from a moth-eye  

interface: initial and irradiated with 60ʉʦ gamma quanta to doses of , 6 , , 2  Gy, respectively 

 

Thus, the interpretation of the current-voltage characteristics of Schottky barriers with a moth-eye boundary 

using an empirical model of current passage based on equivalent circuits showed that the barrier characteristics of the 

moth-eye GR structures of metal (Au)-GaAs change insignificantly as a result of irradiation with gamma quanta up to  
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a dose of 5  Gy. The region of small doses improving the parameters of the barrier structure is narrowed (up to 

F  ) in comparison with planar structures. We believe that the observed effect is explained by the structural perfec-

tion of the samples with a moth-eye surface prepared by the method of chemical anisotropic etching, since, first of all, 

more defective areas of the crystal surface are removed, which have arisen during the chemical-mechanical processing 

of the wafers, especially polishing. 

In addition, at low radiation doses on moth-eye surface-barrier structures based on gallium arsenide, an in-

crease in the effective height of the Schottky barrier and the lifetime of minority charge carriers is observed, as well as a 

decrease in the ideality facto, which may be associated with the intensification of radiation gettering processes on the 

boundary of the section. In the dose range ,  Gy the parameters of the structures under study change insignifi-

cantly.  
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ʆʉʆɹɽʅʅʆʉʊʀ ɺʆʃʔʊ-ɸʄʇɽʈʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʇʆɺɽʈʍʅʆʉʊʅʆ-ɹɸʈʔɽʈʅʓʍ ʄɽʊɸʃʃ-ʇʆʃʋʇʈʆɺʆɼʅʀʂʆɺʓʍ 

ʉʊʈʋʂʊʋʈ ʉ ɻʈɸʅʀʎɽʁ ʈɸɿɼɽʃɸ "ʄʆʃʔ-ɻʃɸɿ"  

ʀ ɺʃʀʗʅʀɽ ʅɸ ʅʀʍ ɻɸʄʄɸ-ʀɿʃʋʏɽʅʀʗ 
 

ʄ.ɹ. ʊʘʛʘʝʚ1, ʄ.ɸ. ʂʫʨʙʘʥʙʘʝʚʘ2 

1 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ, 2 ʤʘʛʠʩʪʨʘʥʪ 

ʂʘʨʘʢʘʣʧʘʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹʝʨʜʘʭʘ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʨʴʝʨʦʚ 

ʐʦʪʪʢʠ ʩ ʤʠʢʨʦʨʝʣʴʝʬʥʦʡ ʛʨʘʥʠʮʝʡ ʨʘʟʜʝʣʘ, ʠʩʩʣʝʜʫʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʡ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦ-

ʩʢʦʧʠʠ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʇʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʵʚʦʣʶʮʠʠ 
ʚʦʣʴʪ-ʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ. ɸʥʘʣʠʟ ʢʨʠʚʦʡ IV ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʚʠʚʘʣʝʥʪ-
ʥʦʡ ʩʭʝʤʳ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʘʥʘʣʦʚ ʧʝʨʝʥʦʩʘ ʟʘʨʷʜʘ ʠ ʥʘʣʠʯʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʜʣʦʞʢʠ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳ-

ʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʢʨʦʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʢ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʨʴʝʨ ʐʦʪʪʢʠ, GaAs, ʛʨʘʥʠʮʘ ʤʠʢʨʦʨʝʣʴʝʬʘ, IV-ʢʨʠʚʘʷ, ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʝ. 
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Agricultural  sciences 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 633.511.631.527.5 

 

ʅɽʂʆʊʆʈʓɽ ʍʆɿʗʁʉʊɺɽʅʅʆ-ʎɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʅʆɺʆɻʆ 

ʉʆʈʊɸ ʍʃʆʇʏɸʊʅʀʂɸ ɼʋʈʋ-ɻɸɺʍɸʈ-4 ɺʀɼɸ G. BARBADENSE L. 
 

 ɸ.ɸ. ʄʘʤʘʨʫʟʠʝʚ1, ʕ.ʗ. ʂʘʨʠʤʦʚ2, ɸ.ʅ. ɸʭʤʝʜʞʘʥʦʚ3, ʆ.ɸ. ɸʙʜʫʤʘʚʣʘʥʦʚ4 
1, 2 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

3 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, 4 ʤʘʛʠʩʪʨ  
1-3 ʃʘʙʦʨʘʪʦʨʠʷ ɻʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ,  

ʀʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ,  

ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 
4 ʋʥʠʚʝʨʩʠʪʝʪ ʐʘʥʩʠ, ʂʠʪʘʡ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ çɻʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʭʣʦʧʯʘʪʥʠʢʘè ʀɻ ʠ ʕɹʈ ɸʅ ʈʋʟ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʠʜʘ 

G.barbadense L. ɼʫʨʫ-ɻʘʚʭʘʨ-4. ʃʠʥʠʷ ʃ-5554 ʚ 2019 ʛʦʜʫ ʨʝʰʝʥʠʝʤ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʄʉʍ ʈʋʟ 

ʙʳʣ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ɻʨʫʥʪ ʢʦʥʪʨʦʣʴ ɻʉʀ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʨʪʦʚʦʡ ʯʠʩʪʦʪʳ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ. ɺ 2020 ʛʦʜʫ 

ʫʩʧʝʰʥʦ ʧʨʦʰʸʣ ɻʨʫʥʪ ʢʦʥʪʨʦʣʴ ɻʉʀ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʅʦʚʳʡ ʩʦʨʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʢʨʫʧʥʦʩʪʴʶ ʢʦʨʦʙʦʯʢʠ, ʢʨʝʧʦʩʪʴʶ ʠ ʜʣʠʥʦʡ ʚʦʣʦʢʥʘ. ɺʳʭʦʜ ʚʦʣʦʢʥʘ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 33-35 %, ʤʘʩʩʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ 4,0-4,2 ʛ., ʜʣʠʥʘ ʚʦʣʦʢʥʘ 39-41 ʤʤ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ 118-

120 ʛ., ʤʠʢʨʦʥʝʡʨ ʚʦʣʦʢʥʘ 3,8-4,1.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜ, ʩʦʨʪ, ʦʪʙʦʨ, ʩʝʣʝʢʮʠʷ, ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʷʪ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʟʚʠʚʘʶʪʩʷ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʝ ʢʣʘʩʪʝʨʳ [2], ʢʦʪʦʨʳʤ ʧʨʝʜʦʩʪʘʚʣʷ-

ʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ 

ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʣʥʦʤʦʯʠʷ ʠ ʧʨʘʚʘ ʨʘʟʤʝʱʘʪʴ ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʤ ʢʣʘ-

ʩʪʝʨʘʤ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʩʥʦʚʝ, ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʩʦʟʜʘʥʠʝ ʠ ʚʚʦʟ ʚ ʈʝʩʧʫʙʣʠʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʥʦ-

ʚʳʭ ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ, ʚʦʣʦʢʥʦ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʮʝʥʥʳ ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʣʦʧʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɻʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʭʣʦʧʯʘʪʥʠʢʘè ʀɻʠʕɹʈ ɸʅ ʈʋʟ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʠʜʘ G.barbadense 

L. ɼʫʨʫ-ɻʘʚʭʘʨ-4. ʃʠʥʠʷ ʃ-5554 ʚ 2019 ʛʦʜʫ ʨʝʰʝʥʠʝʤ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʄʉʍ ʈʋʟ ʙʳʣ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ 

ɻʨʫʥʪ ʢʦʥʪʨʦʣʴ ɻʉʀ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʨʪʦʚʦʡ ʯʠʩʪʦʪʝ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ. ɺ 2020 ʛʦʜʫ ʫʩʧʝʰʥʦ ʧʨʦʰʸʣ ɻʨʫʥʪ ʢʦʥ-

ʪʨʦʣʴ ɻʉʀ ʠ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ ʩʦʟʜʘʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʦʚʳʡ ʩʦʨʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ 

ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʊʝʨʤʝʟ-31 ʚʠʜʘ G.barbadense L. 

ʉʦʨʪ ɼʫʨʫ-ɻʘʚʭʚʨ-4 ʧʦʣʫʯʝʥ ʤʝʪʦʜʦʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ G.barbadense L. 

ɼʫʨʫ-ɻʘʚʭʘʨ ʩ ʩʦʨʪʦʤ 9647ʀ ʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʥʦʛʦʢʨʘʪʥʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʳʪʥʘʷ ʙʘʟʘ ʥʘʭʦʜʠʪʩʷ ʚ 20 ʢʤ ʦʪ ʊʘʰʢʝʥʪʘ ʥʘ ʚʝʨʭʥʝʡ ʪʝʨʨʘʩʝ ʨ. ʏʠʨʯʠʢ ʥʘ ʚʳʩʦʪʝ 398 ʤ. ʥ.ʫ.ʤ. 

ʂʣʠʤʘʪ ï ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʣʝʪʦ (ʠʶʥʴ, ʠʶʣʴ + 40 + 42 Üʉ) ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʟʠʤʘ (ʷʥ-

ʚʘʨʴ, ʬʝʚʨʘʣʴ) ʩʠʣʴʥʳʤ ʝʝ ʧʦʥʠʞʝʥʠʝʤ. ʆʩʝʥʴʶ, ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ ʚʳʧʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. 

ʃʝʪʦʤ ʦʩʘʜʢʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʨʦʰʝ-

ʥʠʷ. ɺ 2020 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ ʠ ʘʧʨʝʣʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ. ʕʪʦ ʩʢʘʟʳʚʘ-

ʣʦʩʴ (ʜʠʘʛʨʘʤʤʘ 1) ʥʘ ʩʨʦʢʠ ʧʦʩʝʚʘ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. 

                                                           
É ʄʘʤʘʨʫʟʠʝʚ ɸ.ɸ., ʂʘʨʠʤʦʚ ʕ.ʗ., ɸʭʤʝʜʞʘʥʦʚ ɸ.ʅ., ɸʙʜʫʤʘʚʣʘʥʦʚ ʆ.ɸ. /  

Mamaruziyev A.A., Karimov E.Ya., Ahmedjanov A.N., ɸbdumavlanov O.A., 2021 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʧʳʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ɿʘʥʛʠʘʪʠʥʩʢʦʡ ʥʘʫʯʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʠʥʩʪʠʪʫ-

ʪʘ ɻ ʠ ʕɹʈ ɸʅ ʈʋʟ. ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ 21-23 ʘʧʨʝʣʷ, ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ ʧʦʣʫʯʠʣʠ ʯʝʨʝʟ 10-12 ʜʥʝʡ, ʧʨʠ ʵʪʦʤ, ʫ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʠʡ ʚ ʩʨʦʢʘʭ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʦʧʳʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʘʛʨʦʪʝʭʥʠ-

ʯʝʩʢʠʝ ʧʨʠʸʤʳ, ʧʨʠʥʷʪʳʝ ʜʣʷ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝ-

ʥʠʡ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʃʠʥʠʠ ʠ ʩʦʨʪʘ ʚʳʩʝʠʚʘʣʠʩʴ ʚ 40 ʣʫʥʦʯʥʳʭ ʨʷʜʢʘʭ. ɺ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʯʝʪʳ ʠ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ: ʚʩʭʦʜʳ, ʮʚʝʪʝʥʠʝ, ʩʦʟʨʝʚʘʥʠʝ, ʚʳʩʦʪʘ ʛʣʘʚʥʦʛʦ 

ʩʪʝʙʣʷ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ, ʚʳʩʦʪʘ ʧʝʨʚʦʡ ʧʣʦʜʦʚʦʡ ʚʝʪʚʠ hs. ʊʘʢʞʝ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦʨʘʞʘʝʤʦʩʪʴ ʚʝʨʪʠʮʠʣʣʸʟʥʳʤ ʠ ʬʫʟʘʨʠʦʟʥʳʤ ʚʠʣʪʦʤ, ʤʘʩʩʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ, 

ʤʘʩʩʘ 1000 ʰʪ ʩʝʤʷʥ, ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ. ʉ ʢʘʞʜʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʥʳʝ 

ʦʙʨʘʟʮʳ ʧʦ 50 ʢʦʨʦʙʦʯʝʢ ʩ ʧʝʨʚʳʭ ʧʣʦʜʦʚʳʭ ʤʝʩʪ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ. ʇʦ ʧʨʦʙʥʳʤ ʦʙʨʘʟ-

ʮʘʤ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ, ʚʳʭʦʜ ʠ ʜʣʠʥʫ ʚʦʣʦʢʥʘ. ʀʟ ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʙʥʳʭ ʦʙʨʘʟ-

ʮʦʚ ʦʪʙʠʨʘʣʠ ʚʦʣʦʢʥʘ ʧʦ 20 ʛ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ HVI ʩ ʮʝʣʴʶ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʣʦʢʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʚʠʜʘ G.barbadense L. 

ʀʟʫʯʝʥʠʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʠʤʝʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʢʦʨʦ-

ʩʧʝʣʦʩʪʠ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʚ ʨʘʥʥʠʭ ʧʦʢʦʣʝʥʠʷʭ ʩʢʦʨʦ-

ʩʧʝʣʳʭ ʛʝʥʦʪʠʧʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ 50 % ʮʚʝʪʝʥʠʷ ʩʦʨʪ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʦʧʝʨʝʞʘʣ ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʩʦʨʪ ʊʝʨʤʝʟ-31 ʥʘ 3 ʜʥʷ (ʪʘʙ. 1). ʇʦ ʧʝʨʠʦʜʫ ʧʦʩʝʚ ʩʦʟʨʝʚʘʥʠʝ ʩʦʨʪ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʪʝʤʧ 

ʨʘʩʢʨʳʪʠʷ ʢʦʨʦʙʦʯʝʢ ʠ ʢʦʨʦʪʢʫʶ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ, ʢʦʪʦ-

ʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 133 ʜʥʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 137 ʜʥʝʡ.  

 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʮʚʝʪʝʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ 

ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʠ ʊʝʨʤʝʟ-31 G.barbadense L. 
ʉʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʊʝʨʤʝʟ-31 

ʇʦʢʘʟʘʪʝʣʠ X Ñ Sx Ħ V X Ñ Sx Ħ V 

ʎʚʝʪʝʥʠʝ ʚ ʜʥʷʭ 73,20 Ñ 0,18 1,72 1,50 76,31 Ñ 0,42 1,38 1,73 

ʉʦʟʨʝʚʘʥʠʷ ʚ ʜʥʷʭ 133,32 Ñ 0,47 1,27 1,82 137,27 Ñ 1,89 1,21 1,70 

ɺʳʩʦʪʘ ʟʘʢʣʘʜʢʠ hs 6,8 Ñ 0,29 0,48 21,0 7,4 Ñ 0,41 0,31 27,0 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʚ ʩʤ 98,8 Ñ 1,30 6,20 7,10 105,5 Ñ 1,30 4,70 6,51 

 

ʇʦ ʚʳʩʦʪʝ ʟʘʢʣʘʜʢʠ ʧʝʨʚʦʡ ʧʣʦʜʦʚʦʡ ʚʝʪʚʠ ʩʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʥʠʞʝ ʯʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʨʪʘ ʊʝʨʤʝʟ-31 ʥʘ 0,6 ʩʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʩʦʨʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʨʠʟʥʘʢ ʢʘʢ ʚʳʩʦʪʘ 

ʟʘʢʣʘʜʢʠ ʧʝʨʚʦʡ ʧʣʦʜʦʚʦʡ ʚʝʪʚʠ hs ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʪ.ʝ. ʯʝʤ ʥʠʞʝ ʫʟʝʣ ʟʘʢʣʘʜʢʠ ʧʝʨʚʦʛʦ 

ʩʠʤʧʦʜʠʘʣʴʥʦʛʦ ʧʦʙʝʛʘ, ʪʝʤ ʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʤ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʨʪ. ʕʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ.  

ʇʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʷ ʩʦʨʪ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʦʪʩʪʘʚʘʣ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʥʘ 6,7 ʩʤ. ʆʜʥʘʢʦ ʧʦ ʯʠʩʣʫ 

ʧʣʦʜʦʚʳʭ ʚʝʪʚʝʡ ʠʟʫʯʘʝʤʳʡ ʩʦʨʪ ʠʤʝʣ ʧʨʝʚʦʩʭʦʜʩʪʚʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʧʦ-ʚʠʜʠʤʦʤʫ ʩ ʫʢʦʨʦʯʝʥʥʳʤʠ ʤʝʞʜʦʫʟʣʠʷ-

ʤʠ ʧʦ ʛʣʘʚʥʦʤʫ ʩʪʝʙʣʶ ʭʣʦʧʯʘʪʥʠʢʘ.  
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ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʧʦ ʜʣʠʥʝ ʠ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʩʨʘʚʥʠ-

ʚʘʚʰʝʛʦʩʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʊʝʨʤʝʟ-31. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙ. 2) ʚʠʜʥʦ, ʯʪʦ ʩʦʨʪ ɼʫʨʫ-ɻʘʚʭʘʨ-4 

ʧʨʝʚʦʩʭʦʜʠʪ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʧʦ ʜʣʠʥʝ ʚʦʣʦʢʥʘ ʥʘ 1,3 ʤʤ, ʧʦ ʚʳʭʦʜʫ ʚʦʣʦʢʥʘ ʥʘ 1,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ 

ʤʘʩʩʝ 1000 ʩʝʤʷʥ ʠʟʫʯʘʝʤʳʡ ʩʦʨʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 3,3 ʛ ʙʦʣʴʰʝ ʯʝʤ ʫ ʢʦʥʪʨʦʣʷ (119,4 ʛ ʧʨʦʪʠʚ 

116,1 ʛ).  

ʂʨʫʧʥʦʩʪʴ ʢʦʨʦʙʦʯʢʠ ʫ ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʩʦʩʪʘʚʣʷʣ 4,3 ʛ ʧʨʦʪʠʚ 3,5 ʛ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʦʨʪʘ ʊʝʨʤʠʟ-31.  

 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ, ʚʳʭʦʜʘ ʠ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʩʦʨʪʦʚ 

ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʠ ʊʝʨʤʝʟ-31 ʚʠʜʘ G.barbadense L. 
ʉʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʊʝʨʤʝʟ-31 

ʇʦʢʘʟʘʪʝʣʠ X Ñ Sx Ħ v X Ñ Ss Ħ v 

ɼʣʠʥʘ ʚʦʣʦʢʥʘ ʚ ʤʤ 42,8 Ñ 0,24 1,12 1,42 38,2 Ñ 0,40 1,1 1,54 

ɺʳʭʦʜ ʚʦʣʦʢʥʘ ʚ % 34,1 Ñ 0,38 0,42 1,27 32,8 Ñ 0,29 0,35 1,40 

ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʚ ʛ 118,4 Ñ 0,39 1,34 1,52 116,1 Ñ 0,49 1,25 1,67 

 

ɺʳʭʦʜ ʚʦʣʦʢʥʘ ʭʣʦʧʯʘʪʥʠʢʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʩʦʡ ʩʝʤʷʥ ʠ ʠʥʜʝʢ-

ʩʦʤ ʚʦʣʦʢʥʘ. ɺʳʭʦʜ ʚʦʣʦʢʥʘ ʦʙʳʯʥʦ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʤʝʪʝʦʨʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʠʟʤʝʥʝʥʠʷ ʜʦ 3-4 %. ʉʥʠʞʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʚʳʭʦ-

ʜʘ ʚʦʣʦʢʥʘ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ ʢʫʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʞʝ ʧʦʥʠʞʝʥʠʷ ʤʘʩʩʳ ʩʝʤʷʥ ʠ ʠʥʜʝʢʩʘ 

ʚʦʣʦʢʥʘ. 

ɼʣʠʥʘ ʚʦʣʦʢʥʘ ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ. 

ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ [Alkudsi Y.A. et al.] ʪʘʢʞʝ ʧʠʰʫʪ ʦ ʚʘʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʵʢʩʪʨʘ ʜʣʠʥʥʳʭ ʪʦʥ-

ʢʦʚʦʣʦʢʥʠʩʪʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ [1, 4] ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 3 
ʉʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʊʝʨʤʝʟ-31 

ʇʦʢʘʟʘʪʝʣʠ X Ñ Sx Ħ v X Ñ Ss Ħ v 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ 

ʚ ʰʪ 

23,3 Ñ 0,80 0,48 5,10 21,3 Ñ 1,21 0,60 4,90 

ʂʦʣʠʯʝʩʪʚʘ ʢʦʨʦʙʦʯʝʢ ʚ ʰʪ 23,7 Ñ 0,98 0,27 3,80 18,4 Ñ 0,98 1,34 5,10 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʳʭ ʚʝʪʚʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʳʭ 

ʚʝʪʚʝʡ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʢʦʥʪʨʦʣʴʥʳʤ ʩʦʨʪʦʤ ʥʘ 2,0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [23,3 ʧʨʦʪʠʚ 21,3 ʰʪ.]. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤʠ, ʪ.ʢ. ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʝʰʘʶʪ 

ʩʫʜʴʙʫ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ [3, 5].  

ʇʦʢʘʟʘʪʝʣʴ ʤʠʢʨʦʥʝʡʨʘ Mic ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʥʠʥʳ ʠ ʟʨʝʣʦʩʪʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʫ ʩʦʨʪʘ ʊʝʨʤʝʟ-31 

ʩʦʩʪʘʚʠʣ 3,9-4,3, ʘ ʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 3,8- 4,1 (ʜʠʘʛʨʘʤʤʘ 1). 

 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʣʦʢʥʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʊʝʨʤʝʟ-31 ʠ ɼʫʨʫ-ɻʘʚʭʘʨ-4. 
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ɼʠʘʛʨʘʤʤʘ 1, ɼʠʘʛʨʘʤʤʘ 2, ɼʠʘʛʨʘʤʤʘ 3 

 

      
 

ɼʠʘʛʨʘʤʤʘ 4, ɼʠʘʛʨʘʤʤʘ 5 

 

ɺʝʨʭʥʷʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ UHML ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʊʝʨʤʝʟ-31 ʩʦʩʪʘʚʠʣʘ 38,2 ʤʤ; ʫ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 

42,8 ʤʤ (ʜʠʘʛʨʘʤʤʘ 2) [1, 4].  

ʀʥʜʝʢʩ ʦʜʥʦʨʦʜʥʦʩʪʠ ʜʣʠʥʳ ʚʦʣʦʢʥʘ UI ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʳʩʝʚʘʝʤʦʛʦ ʩʦʨʪʘ ʊʝʨʤʝʟ-31 ʩʦʩʪʘʚʠʣ 87 %; ʘ 

ʫ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 88 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, (ʜʠʘʛʨʘʤʤʘ 3). 

ʀʥʜʝʢʩ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ SFI ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʊʝʨʤʝʟ-31 3,4 %, ʘ ʫ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʩʦʩʪʘʚʠʣ 

2,7 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, (ʜʠʘʛʨʘʤʤʘ 4). 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ Str g./tex [6, 7]. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʩʦʩʪʘʚʠʣ 

37,0 ʠ ʜʦ 39,7 g./tex, ʘ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʊʝʨʤʝʟ-31 36-38 g./tex, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙ. 4, ʜʠʘʛʨʘʤʤʘ 5). 

ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʩʦʨʪ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʜʝʣʴʥʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʝʚʦʩʭʦʜʠʣ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʩʦʨʪ ʜʦ 2,7 g./tex, ʯʪʦ ʩʳʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʦʪʙʦʨʘ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʚʣʝ-

ʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʚ ʩʠʩʪʝʤʝ ʭʣʦʧ-

ʢʦʚʦ-ʪʝʢʩʪʠʣʴʥʳʭ ʢʣʘʩʪʝʨʘʭ.  

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʣʦʢʥʘ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ I ʪʠʧʘ. 
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ʊʘʙʣʠʮʘ 4 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʣʦʢʥʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʠ ʊʝʨʤʝʟ-31 

ɺʳʚʦʜʳ. 

ʉʦʨʪ ʭʣʦʧʯʘʪʥʠʢʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘ-

ʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʚʠʣʪʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʤ ʤʝʞʬʘʟʥʳʤ 

ʧʝʨʠʦʜʦʤ (ʮʚʝʪʝʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ).  

ɼʘʥʥʳʡ ʩʦʨʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʢʫʩʪʘ, ʚ ʩʨʝʜʥʝʤ ʩʦʟʨʝʚʘʝʪ ʥʘ 5-6 ʜʥʝʡ 

ʨʘʥʴʰʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ.  

ʇʨʠʩʧʦʩʦʙʣʝʥ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʨʪʘ ɼʫʨʫ-ɻʘʚʭʘʨ-4 ʚʠʜʘ G.barbadense L. 
 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ï 125-128 ʜʥʝʡ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ï 100-110 ʩʤ 

ʋʨʦʞʘʡʥʦʩʪʴ ï 30-32 ʮ/ʛʘ. 

ɺʳʭʦʜ ʚʦʣʦʢʥʘ ï 33-35 % 

ʄʘʩʩʘ ʭʣʦʧʢʘ ï ʩʳʨʮʘ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʠ ï 4,0-4,2 ʛ. 

ɼʣʠʥʘ ʚʦʣʦʢʥʘ ï 39-41 ʤʤ 

ʄʘʩʩʘ 1000 ʩʝʤʷʥ ï 118-120 ʛ. 

ʄʠʢʨʦʥʝʡʨ ï 3,8-4,1 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʄʘʪʷʢʫʙʦʚʘ, ʕ.ʋ. ɼʣʠʥʘ ʚʦʣʦʢʥʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʚʠʜʫ G.barbadense 

L. ʀʟʫʯʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʩʦʭʨʘʥʝʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʥʦʬʦʥʜʘ ʭʣʦʧʯʘʪʥʠʢʘ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. / ʕ.ʋ. ʄʘʪʷʢʫʙʦʚʘ, ʄ.ɹ. ʍʘʣʠʢʦʚʘ, ʍ. ʉʘʡʜʘʣʠʝʚ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜ. ʢʦʥʬ. ï ʊʘʰʢʝʥʪ, 2020.20-21 ʦʢʪʷʙʨʴ. 

ï ʉ. 75ï77.  

2. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ñʆ ʤʝʨʘʭ ʧʦ ʨʘʟʚʠʪʠʶ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠò ( ʋʇ-4453. 2019.08.16.). 

3. Ali , M.A. Estimation of genetic divergence and linkage for fiber quality traits in upland cotton / M.A. Ali // Journal of 

Agriculture Research. ï 2009. ï Vol. 47 ï No 3 ï P. 229. 

4. Alkuddsi, Y.A. Identifying of extra long steple suitable lines (G.barbadense L.) with improved fiber qualities to release 

new lines. // Study, development, conservation and prospects of effective use of cotton and other crops biodiversity. / Y.A. Alkuddsi, 

S.S. Patil, S.M. Manjula // International conf. ï Tashkent, 2020. ï P. 339ï343  

5. Guseynova, L.A. Study of the qualitative characteristics of the fiber of intraspecific and interspecific hybrids of cotton. 

/ L.A. Guseynova, G.S. Abdulalieva // J. Biological Sciences. Basic research. ï 2012. ï No. 6 ï P. 559ï565. 

6. Namazov, Sh. Effectiveness of different methods of hubridisation for improving fiber outturn and fiber quality. ʍIII 

International Uzbek cotton and teʭtile fair / Sh. Namazov. ï Tashkent, 2017. October 23-27. ï P. 13ï17. 

7. Zhang, J.F. Heterosis, combining ability and genetic effect, and relationship with genetic distance based on a diallel of 

gybrids from five diverse G.barbadense L. cotton genotypes . / J.F. Zhang, A. Abdelraheem, J.X. Wu // Journal Sciense + Business 

Media. ï 2017. ï P. 1ï16. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 02.04.21 

ˉ 
ʊʦʥʢʦʚʦʣʦʢʥʠʩʪʳʝ 

ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ 
Mic 

UHML  

(mm)/ʜʶʡʤ 
UI( %)  SF( %) Str(g./tex) 

1 ʊʝʨʤʝʟ-31(st) 3,9-4,3 
38,2 

1,5 
86,6 3,4 36,0-38,0 

2 ɼʫʨʫ-ɻʘʚʭʘʨ-4 3,8-4,1 
41,8 

1,6 
87,8 2,6 37,0-39,0 
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SOME ECONOMICALLY VALUABLE INDICATORS OF THE NEW  

COTTON VARIETIES DURU -GAVKHAR -4 SPECIES G. BARBADENSE L. 
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4 University Shanxi, China 

 

Abstract. A new variety of fine-staple cotton species G. barbadense L. Duru-Gavkhar-4 was created in the la-

boratory "Genetics, selection and seed growing of cotton" IG and PEBR AS RUz, as a result of long years of research. 

In 2019, the L-5554 line was recommended by the decision of the Interdepartmental Commission of the Ministry of Ag-

riculture of the Republic of Uzbekistan to the Ground Control of GSI to determine varietal purity and uniformity. In 

2020, the Soil control by GSI had successfully passed and was recommended for further selection, seed production, and 

production tests. The new variety of fine-staple cotton Duru-Gavkhar-4 differs from the control variables in the boll's 

size, strength, and fiber length. The fiber yield of this grade is 33-35 %, the weight of the raw cotton of one box is 4.0-

4.2 g, the fiber length is 39-41 mm, the importance of 1000 seeds is 118-120 g, the microneir of the fiber is 3.8-4, one. 

Keywords: hybrid, breeding, variety, quality indicators, fiber quality, growing season. 
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ʈɸɿɺʀʊʀɽ ʌʀʅɸʅʉʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʈʆʉʉʀʀ ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ 
 

 ɻ.ɻ. ɿʘʙʥʠʥʘ1, ɼ.ɹ. ɼʝʜʝʥʝʚʘ2  
1 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚ, 2 ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʚ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʨʝʜʘ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ 

ʪʠʨʘʞʠʨʦʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʥʘʥʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʠʥʪʝʭ, ʬʠʥʪʝʭ-ʧʨʦʝʢʪʳ, ʬʠʥʪʝʭ-ʫʩʣʫʛʠ, ʬʠʥʪʝʭ-ʩʝʨʚʠʩʳ, 

ʬʠʥʪʝʭ-ʨʳʥʦʢ. 

 

ɺʚʝʜʝʥʠʝ. ʌʠʥʘʥʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ FinTech ï ʵʪʦ ʙʠʟʥʝʩ-ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ. ʈʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʬʠʥʪʝʭʘ 

ʥʘʯʘʣʩʷ ʚ 2008 ʛʦʜʫ, ʢʦʛʜʘ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ ʚʳʥʫʜʠʣ ʬʠʥʘʥʩʦʚʳʝ ʢʦʤʧʘʥʠʠ ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ. 

ʕʪʦ ʩʦʚʧʘʣʦ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʬʠʥʪʝʭ-ʠʥʜʫʩʪʨʠʷ ʩʠʣʴʥʦ ʵʚʦʣʶʮʠ-

ʦʥʠʨʦʚʘʣʘ, ʜʦʩʪʠʛʥʫʚ ʥʦʚʳʭ ʚʳʩʦʪ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦ ʜʘʥʥʳʭ ʫʩʣʫ-

ʛʘʭ. ʊʘʢ, ʪʨʝʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʨʝʛʫʣʷʨʥʦ ʧʦʣʴʟʫʶʪʩʷ ʫʩʣʫʛʘʤʠ ʬʠʥʪʝʭʘ (Paypal, ʤʦʙʠʣʴʥʳʝ ʧʣʘ-

ʪʝʞʥʳʝ ʩʝʨʚʠʩʳ, ʧʦʢʫʧʢʘ ʪʦʚʘʨʦʚ ʦʥʣʘʡʥ ʩ ʧʦʤʦʱʴʶ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ, ʢʨʠʧʪʦʚʘʣʶʪʘ ʠ ʜʨ.), ʪʨʝʪʴ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʬʠʥʪʝʭ-ʫʩʣʫʛ, ʠ ʵʪʠ ʧʦʪʨʝʙʠʪʝʣʠ ʪʘʢʞʝ ʚʩʝ ʙʦʣʴʰʝ ʦʩʦʟʥʘʶʪ 

ʬʠʥʪʝʭ ʢʘʢ ʯʘʩʪʴ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʌʘʢʪʠʯʝʩʢʠ ʬʠʥʘʥʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʘʥʦʚʠʣʠ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ. ʊʦ, 

ʯʪʦ ʩʯʠʪʘʣʦʩʴ ʥʦʚʳʤ ʠ ʨʘʜʠʢʘʣʴʥʳʤ ʚ 2015 ʛʦʜʫ, ʩʝʡʯʘʩ ʩʪʘʣʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʚʩʝʭ ʠʛʨʦʢʦʚ. 

ʈʦʩʩʠʡʩʢʠʡ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʧʨʦʜʦʣʞʘʝʪ ʣʠʜʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʠʥʘʥʩʦ-

ʚʦʡ ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ, ʢʣʶʯʝʚʦʡ ʜʨʘʡʚʝʨ ï ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʝʛʤʝʥʪʦʚ: 

1) ʥʝʦʙʘʥʢʠ (çʊʠʥʴʢʦʬʬ ɹʘʥʢè, çʊʦʯʢʘè, çʈʦʢʝʪè ʠ ʜʨʫʛʠʝ), ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ; 

2) ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʥʢʠ, ʚʳʥʫʞʜʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʩʪʦʨʦʥʳ ʥʝʦʙʘʥʢʦʚ) ʨʝ-

ʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʠ ʩʤʘʨʪʬʦʥʦʚ ʚ ʈʦʩʩʠʠ, ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘ-

ʤʦʪʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʬʝʨʫ. 

ʌʠʥʘʥʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʙʘʥʢʘʤ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ, ʩʦʢʨʘʪʠʪʴ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʙʘʥʢʘ ʥʘ 

40-60 %, ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ. ɹʘʥʢʠ 

ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʘʫʢʠ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, 

ʙʣʦʢʯʝʡʥʘ, ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʛʦʣʦʩʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɺ ʷʥʚʘʨʝ 2019 ʛʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʙʝʟʥʘʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʎɹ ʈʌ ʟʘʧʫʩʪʠʣ ʩʠʩʪʝʤʫ 

ʙʳʩʪʨʳʭ ʧʣʘʪʝʞʝʡ (ʉɹʇ), ʧʦʟʚʦʣʷʶʱʫʶ ʢʣʠʝʥʪʘʤ ʜʝʣʘʪʴ ʧʝʨʝʚʦʜʳ ʤʝʞʜʫ ʩʯʝʪʘʤʠ ʨʘʟʥʳʭ ʙʘʥʢʦʚ ʧʦ ʥʦʤʝʨʫ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʙʝʟʥʘʣʠʯʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʟʘʧʫʱʝʥ ʩʝʨʚʠʩ ʙʝʟʥʘʣʠʯʥʦʛʦ ʧʝʨʝʚʦʜʘ ʜʣʷ ʦʧʣʘʪʳ 

ʪʦʚʘʨʦʚ ʯʝʨʝʟ QR-ʢʦʜ. ʆʧʣʘʪʘ ʪʦʚʘʨʦʚ ʧʦ QR-ʢʦʜʫ ʩʦʢʨʘʪʠʪ ʠʟʜʝʨʞʢʠ ʜʣʷ ʧʨʦʜʘʚʮʦʚ ʠ ʚʨʝʤʷ ʥʘ ʧʦʢʫʧʢʠ ʜʣʷ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʧʣʘʪʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥ-

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʙʘʥʢʘʤ ʫʤʝʥʴʰʘʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʜʳ ʙʳʩʪʨʝʝ. 

ʅʝʩʢʦʣʴʢʦ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʚ 2019 ʛʦʜʫ ʫʞʝ ʧʨʦʚʝʣʠ ʟʘʧʫʩʢ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʤʝʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʘʤ ʙʘʥʢʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʝʨʚʠʩʘʤ ï ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʳ-

ʚʘʪʴʩʷ ʢ ʚʨʘʯʫ ʠʣʠ ʚ ʩʘʣʦʥ ʢʨʘʩʦʪʳ, ʟʘʢʘʟʳʚʘʪʴ ʪʘʢʩʠ ʠʣʠ ʜʦʩʪʘʚʢʫ ʝʜʳ, ʩʤʦʪʨʝʪʴ ʢʠʥʦ ʠ ʧʨ. ʕʢʦʩʠʩʪʝʤʳ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʝ ʢʘʩʪʦʤʠʟʠʨʫʶʪ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʜ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɹʘʥʢʠ ʥʘʯʘʣʠ ʩʦʙʠʨʘʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʣʠʝʥʪʦʚ. ɹʠʦʤʝʪʨʠʷ ʢʣʠʝʥʪʦʚ ʧʦʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʝʥʠʷ ʩʜʝʣʦʢ ʠ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʯʝʨʝʟ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʳ, ʘ ʪʘʢʞʝ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʣʘʯʠʚʘʪʴ ʧʦʢʫʧʢʠ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 
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ɺ ʈʦʩʩʠʠ ʬʠʥʪʝʭ-ʧʨʦʝʢʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ɽʜʠʥʘʷ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝ-

ʤʘ, ʉʠʩʪʝʤʘ ʙʳʩʪʨʳʭ ʧʣʘʪʝʞʝʡ ʠ ʜʨ.) ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʠʣʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɹʘʥʢʘ ʈʦʩʩʠʠ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʝʢʪʦʚ ʎɹ ʈʌ ʷʚʣʷʝʪʩʷ çʄʘʨʢʝʪʧʣʝʡʩè. ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʦʙʝʩʧʝʯʠʪ ʛʨʘʞʜʘʥʘʤ ʜʦ-

ʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʧʨʦʜʫʢʪʘʤ ʦʪ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʝ ʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʠ ʧʨʠ 

ʵʪʦʤ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʜʣ̫ ʙʘʥʢʦʚ. ɺ ʩʦʩʪʘʚ ʤʘʨʢʝʪʧʣʝʡʩʘ ʪʘʢʞʝ ʚʦʡʜʫʪ ʩʠʩʪʝʤʘ 

ʙʳʩʪʨʳʭ ʧʣʘʪʝʞʝʡ ʠ ʧʣʘʪʬʦʨʤʘ ʨʝʛʠʩʪʨʘʪʦʨʘ ʬʠʥʘʥʩʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʚʩʝʭ ʩʜʝʣʢʘʭ, ʟʘ-

ʢʣʶʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʈʦʩʩʠʷ ʚʭʦʜʠʪ ʚ ʪʦʧ-3 ʩʪʨʘʥ ʧʦ ʧʦʧʫ-

ʣʷʨʥʦʩʪʠ ʬʠʥʪʝʭ-ʫʩʣʫʛ. ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ, ʦʥʘ ʧʨʦʧʫʩʪʠʣʘ ʚʧʝʨʝʜ ʪʦʣʴʢʦ ʂʠʪʘʡ ʠ ʀʥʜʠʶ. ʇʦ-

ʪʨʝʙʠʪʝʣʷʤ ʥʨʘʚʠʪʩʷ ʪʦ, ʯʪʦ ʠʤ ʧʨʝʜʣʘʛʘʝʪ ʨʳʥʦʢ. ʋʨʦʚʝʥʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʬʠʥʪʝʭ ʦʯʝʥʴ ʚʳʩʦʢ ʜʘʞʝ ʩʨʝʜʠ 

ʪʝʭ, ʢʪʦ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʫʩʣʫʛʘʤʠ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ. ʅʘʧʨʠʤʝʨ, 96 % ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʟʥʘʶʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʙ ʦʜʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʫʩʣʫʛʝ ʬʠʥʪʝʭ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ ʠ ʧʣʘʪʝʞʝʡ. ɺ ʈʦʩ-

ʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʞʝ ʜʦʩʪʠʛ 100 %. 

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʫʩʣʫʛʘʤʠ  ʬʠʥʪʝʭʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʫʩʣʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʥʝʞʥʳʤʠ ʧʝ-

ʨʝʚʦʜʘʤʠ ʠ ʧʣʘʪʝʞʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʣʫʛʠ ʩʙʝʨʝʞʝʥʠʷ, ʩʪʨʘʭʦʚʘʥʠʷ, ʧʨʠʚʣʝʯʝʥʠʷ ʟʘʡʤʦʚ. 

ɼʦʣʷ ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ, ʢʦʛʜʘ-ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʬʠʥʪʝʭ-ʩʝʨʚʠʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʘʪʝʞʘʤʠ ʠ ʧʝʨʝʚʦ-

ʜʘʤʠ, ʜʦʩʪʠʛʣʘ 90 %. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʥʪʝʭ-ʫʩʣʫʛʠ, ʫʨʦ-

ʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʪʦʨʳʭ ʙʣʠʟʦʢ ʢ ʥʫʣʶ, ʥʘʧʨʠʤʝʨ, ʩʝʨʚʠʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝʤ ʚ ʮʝʥʥʳʝ ʙʫʤʘ-

ʛʠ. ʊʘʢʦʡ ʨʘʟʙʨʦʩ ʚ ʫʨʦʚʥʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʥʪʝʭ-ʩʝʨʚʠʩʦʚ ʩʚʷʟʘʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ï ʬʠʥʪʝʭ-ʨʳʥʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʟʝʨʢʘʣʴʥʦ ʦʪʦʙʨʘʞʘʝʪ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʩʪʨʘʥʳ. 

ɺʳʚʦʜʳ. ɺ ʯʠʩʣʝ ʦʛʨʘʥʠʯʝʥʠʡ ʨʘʟʚʠʪʠʷ ʬʠʥʪʝʭ ʚ ʈʦʩʩʠʠ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʪʘʢʠʝ ʢʘʢ: 

ï ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ Covid 2019); 

ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ (ʪʘʢ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʈʦʩʩʠʷ ʥʘ 

55-ʤ ʤʝʩʪʝ ʧʦ ʫʨʦʚʥʶ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʤʠʨʝ); 

ï ʩʣʘʙʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠʥʚʝʩʪʦʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʨʫʙʝʞʥʳʭ) ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʬʠʥʪʝʭ-

ʧʨʦʝʢʪʘʤʠ. 
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ʋɼʂ 811.111 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʀ ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ  

ʊɽʍʅʆʃʆɻʀʁ ɺ ʀɿʋʏɽʅʀʀ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ 
 

 ʄ.ʈ. ɾʦʣʣʳʙʝʢʦʚʘ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʨʘʢʘʣʧʘʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹʝʨʜʘʭʘ (ʅʫʢʫʩ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʟʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʫʩʣʫʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʷ, ʫʩʣʫʛʘ, ʧʦʪʦʢ, ʵʬʬʝʢʪʠʚʥʳʡ, ʩʧʝʢʪʨ, ʦʙʱʝʩʪʚʦ. 

 

ɺ ʢʦʥʮʝ XX ʚ. ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʪʫʧʠʣʦ ʚ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴ-

ʥʦʝ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ. ʉ ʚʩʪʫʧʣʝʥʠʝʤ ʦʙʱʝʩʪʚʘ ʚ ʚʝʢ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʘʩʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʝʸ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʵʬʬʝʢʪʠʚʥʦ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳ-

ʚʘʪʴ ʙʦʣʴʰʠʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ çʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛè [5, 6]. 

ʇʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʛʨʘʤʤʘʪʠʢʝ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʯʝʥʴ ʤʘʣʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ɸ ʠʤʝʥʥʦ: ʦʙʫʯʘʶʱʠʝ ʬʠʣʴʤʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʩʭʝʤʳ, ʪʘʙʣʠʮʳ ʠ ʨʘʟʣʠʯ-

ʥʳʝ ʚʠʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʭʝʤ, ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ, ʨʠʩʫʥʢʦʚ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʝʢʮʠʠ 

(smart ï ʜʦʩʢʘ, ʵʢʨʘʥʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʦʟʜʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʩʣʝʜʫʶ-

ʱʘʷ ʨʘʩʧʝʯʘʪʢʘ ʥʘ ʧʨʠʥʪʝʨʝ) ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʳ ʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʘʢ ʤʝʪʦʜ ʠʪʦʛʦʚʦʡ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʨʦʚʝʨʢʠ [5, 6]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʠʪʝʣʷ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʡʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʨʘʩʧʝʯʘʪʘʥ-

ʥʳʭ ʙʣʘʥʢʘʭ, ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʜʦʤʘʰʥʝʡ ʩʝʪʠ ʠʣʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʚʦʟʤʦʞʥʘ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʩʪʦʚ (Test Designer). 

ʇʨʝʜʣʘʛʘʝʤ ʚʘʨʠʘʥʪ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʘʡʜʦʚ (ʧʨʦʛʨʘʤʤʘ-ʧʨʝʟʝʥʪʘʮʠʷ 

çMicrosoft PowerPointè) ʠ ʪʝʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʚʘʨʠʘʥʪʝ/ʨʘʩʧʝʯʘʪʢʘ) [5, 6]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ çʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ. ʆʙʲʝʢʪʥʳʡ ʧʘʜʝʞ ʣʠʯʥʳʭ ʤʝʩʪʦʠʤʝʥʠʡè:  

ʊʝʤʘ ʫʨʦʢʘ: çʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ. ʆʙʲʝʢʪʥʳʡ ʧʘʜʝʞ ʣʠʯʥʳʭ ʤʝʩʪʦʠʤʝʥʠʡè. 

ʄʝʩʪʦʠʤʝʥʠʝ ï ʯʘʩʪʴ ʨʝʯʠ, ʢʦʪʦʨʘʷ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʚʤʝʩʪʦ ʠʤʝʥ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ ʠʣʠ 

ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ, ʨʝʞʝ ʥʘʨʝʯʠʷ. 

ʄʝʩʪʦʠʤʝʥʠʝ ʟʘʤʝʱʘʝʪ ʠʤʝʥʘ, ʥʝ ʥʘʟʳʚʘʷ ʠʭ ʠ ʚʳʧʦʣʥʷʷ ʚʩʝ ʠ ʬʫʥʢʮʠʠ: 

- ʦ ʧʦʜʣʝʞʘʱʝʛʦ 

- ʦ ʩʢʘʟʫʝʤʦʛʦ 

- ʦ ʠʤʝʥʥʦʡ ʯʘʩʪʠ ʩʢʘʟʫʝʤʦʛʦ 

- ʦ ʦʧʨʝʜʝʣʝʥʠʷ. 

ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʢʘʪʝʛʦʨʠʷ ʤʝʩʪʦʠʤʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʠʯʥʳʝ, ʧʨʠʪʷʞʘʪʝʣʴʥʳʝ, ʫʢʘʟʘʪʝʣʴʥʳʝ 

ʚʦʧʨʦʩʠʪʝʣʴʥʳʝ ʠ ʜʨ. 

ʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ I (ʘ), ʫʦu (ʪʳ, ʚʳ), hʝ (ʦʥ), ʼhʝ (ʦʥʘ), it (ʦʥʦ), we (ʤʳ), ʫʦu (ʚʳ), thʝʫ (ʦʥʠ) ʷʚʣʷʶʪ-

ʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʮʘ. ʄʝʩʪʦʠʤʝʥʠʝ 1-ʛʦ ʣʠʮʘ I ʚʩʝʛʜʘ ʧʠʰʝʪʩʷ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ. ʄʝʩʪʦʠʤʝʥʠʷ 2-ʛʦ ʣʠʮʘ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʫʩʩʢʦʤʫ ʪʳ, ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʝʪ. 

ɺʩʝ, ʦʙʨʘʱʘʷʩʴ, ʜʨʫʛ ʢ ʜʨʫʛʫ, ʛʦʚʦʨʷʪ ʫʦu, ʧʦʵʪʦʤʫ ʫʦu ʤʦʞʥʦ ʧʝʨʝʚʦʜʠʪʴ ʠ ʚʳ, ʠ ʪʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʢ ʢʦʤʫ ʦʙʨʘʱʘʶʪʩʷ. ɼʣʷ 3-ʛʦ ʣʠʮʘ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʪʨʠ ʤʝʩʪʦʠʤʝʥʠʷ (he, she, it), ʘ ʚ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ï 

ʦʜʥʦ, ʦʙʱʝʝ ʜʣʷ ʪʨʝʭ ʨʦʜʦʚ ï they. ʃʠʯʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ it ʟʘʤʝʥʷʝʪ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʥʝʦʜʫʰʝʚ-

ʣʝʥʥʳʡ ʧʨʝʜʤʝʪ ʠʣʠ ʞʠʚʦʪʥʦʝ, ʝʩʣʠ ʤʳ ʥʝ ʟʥʘʝʤ ʠ ʥʝ ʠʥʪʝʨʝʩʫʝʤʩʷ ʝʛʦ ʧʦʣʦʤ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʷʝʪ ʩʫʱʝʩʪʚʠʪʝʣʴ-

ʥʦʝ ʩhild ʨʝʙʝʥʦʢ, ʝʩʣʠ ʤʳ ʥʝ ʟʥʘʝʤ ʠʣʠ ʥʝ ʭʦʪʠʤ ʧʦʜʯʝʨʢʥʫʪʴ ʤʘʣʴʯʠʢ ʵʪʦ ʠʣʠ ʜʝʚʦʯʢʘ. 

The book is on the shelf. ʂʥʠʛʘ ʥʘ ʧʦʣʢʝ. 

                                                           
É ɾʦʣʣʳʙʝʢʦʚʘ ʄ.ʈ. / Zhollybekova M.R., 2021 
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It is on the shelf. ʆʥʘ ʥʘ ʧʦʣʢʝ. 

ʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ ʠʤʝʶʪ ʜʚʘ ʧʘʜʝʞʘ: ʠʤʝʥʠʪʝʣʴʥʳʡ ʠ ʦʙʲʝʢʪʥʳʡ. 

ʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ (Nominative Case) 

1-ʗ 

YOU -ʊʓ, 

HE, SHE, IT ï ʆʅ, ʆʅɸ, ʆʅʆ. 

WE ï ʄʓ, 

YOU ï ɺʓ, 

THEY ï ʆʅʀ. 

ʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ: 

1. ʧʦʜʣʝʞʘʱʝʛʦ: I see thʘt ʨc̔turʝ. ʗ ʚʠʞʫ ʵʪʫ ʢʘʨʪʠʥʫ. 

2. ʠʤʝʥʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʥʦʛʦ ʩʢʘʟʫʝʤʦʛʦ: It ʽʼ I (he, she) ʕʪʦ ʷ (ʦʥ, ʦʥʘ). 

ʌʦʨʤʳ ʘʥʛʣʠʡʩʢʠʭ ʤʝʩʪʦʠʤʝʥʠʡ ʚ ʦʙʲʝʢʪʥʦʤ ʧʘʜʝʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʨʤʘʤ ʨʫʩʩʢʠʭ ʤʝʩʪʦʠʤʝʥʠʡ ʚʦ 

ʚʩʝʭ ʧʘʜʝʞʘʭ, ʢʨʦʤʝ ʠʤʝʥʠʪʝʣʴʥʦʛʦ, ʪ.ʝ. ʦʜʥʘ ʬʦʨʤʘ ʘʥʛʣʠʡʩʢʦʛʦ ʤʝʩʪʦʠʤʝʥʠʷ ʧʝʨʝʜʘʝʪ ʚ ʧʝʨʝʚʦʜʝ ʟʥʘʯʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʨʫʩʩʢʠʭ ʬʦʨʤ (ʥʘʧʨʠʤʝʨ, me 9 ʤʝʥʷ / ʤʥʝ / ʤʥʦʡ /...). 

ʌʦʨʤʳ ʤʝʩʪʦʠʤʝʥʠʡ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ: 

1 ï I like Ann. 

We ï We like Ann. 

You ï You like Ann. 

He ï He likes Ann. 

She ï She likes Ann. 

They ï They like Ann. 

ʌʦʨʤʳ ʤʝʩʪʦʠʤʝʥʠʡ ʚ ʦʙʲʝʢʪʥʦʤ ʧʘʜʝʞʝ: 

Ann likes me.  

Ann likes us. 

Ann likes you. 

Ann likes him. 

Ann likes her. 

Ann likes them. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ (ʪʝʩʪ) ʧʦ ʪʝʤʝ çʃʠʯʥʳʝ ʤʝʩʪʦʠʤʝʥʠʷ. ʆʙʲʝʢʪʥʳʡ ʧʘʜʝʞ ʣʠʯʥʳʭ ʤʝʩʪʦʠʤʝʥʠʡè: 

1. ɿʘʢʦʥʯʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʡʪʝ I/me/we/us/you/he/him/she/her/they/them. 

1. I want to see her, but she doesn't want to see me. 

2. They want to see me but éé. don't want to see éé 

3. We want to see them but éé don't want to see éé 

4. She wants to see him but éé don't want to see éé. 

5. I want to see him but éé. doesn't want to see éé. 

6. They want to see her but éé doesn't want to see ...... 

7. I want to see them but éé don't want to see éé 

8. He wants to see us but éé. don't want to see éé 

9. You want to see her but éé doesn't want to see éé 

2. ɿʘʢʦʥʯʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ me /us him her fit them. 

1. Who is that woman? Why are you looking at éé 

2. Do you know that man? Yes, I work with éé 

3. I'm talking to you. Please listen to éé 

4. These photographs are nice. Do you want to look at é.. 

5. I like this camera. I'm going to buy éé 

6. Where are the tickets? I can't find é.. 

7. I don't like dogs. I'm afraid of éé 

8. Where is she? I want to talk to éé 

9. Those apples are bad. Don't eat éé 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʫʨʦʢʝ ʛʨʘʤʤʘʪʠʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʪʝʤʳ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ, ʫʜʘʯʥʦʤ 

ʮʚʝʪʦʚʦʤ ʦʬʦʨʤʣʝʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤ ʠ ʪʘʙʣʠʮ, ʛʦʣʦʩʦʚʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ (ʧʨʦʠʟʥʦʰʝʥʠʝ ʧʨʠʤʝʨʦʚ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ) ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʣʝʛʯʝ ʠ ʙʳʩʪʨʝʝ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʨʝʮʝʧʪʦʨʦʚ. ʄʝʥʴʰʠʤʠ ʩʪʘʥʫʪ ʠ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʫʨʦʢʝ, ʠʩʯʝʟʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʧʠʩʳʚʘʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ ʥʘ ʜʦʩʢʝ. ɸ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʜʦʤʘʰʥʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʫ ʚʩʝʭ ʦʙʫʯʘʝʤʳʭ, ʤʘʪʝʨʠʘʣ 

ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʥʘ ʮʠʬʨʦʚʦʤ ʥʦʩʠʪʝʣʝ (ʜʠʩʢʝʪʳ, CD, DVD-ʜʠʩʢʠ, flash-ʢʘʨʪʳ ʠ ʧʨ.) ʠ ʧʝʨʝʥʦʩʠʪʴ ʥʘ 

ʇʂ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ çʥʝʟʥʘʥʠʷ ʥʘʧʠʩʘʥʠʷè ʢʘʢʦʛʦ-ʣʠʙʦ ʩʣʦʚʘ. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʩʪʝʩʥʷʪʴʩʷ 

ʩʧʨʦʩʠʪʴ ʝʛʦ ʥʘʧʠʩʘʥʠʝ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʘʷ 

ʧʨʦʙʣʝʤʘ ʧʦʣʥʦʩʪʴʶ ʦʪʧʘʜʘʝʪ [12]. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʜʠʢʪʫʝʪ ʩʚʦʠ ʧʨʘʚʠʣʘ, ʦʥʦ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʥʠʝ, ʝʩʣʠ ʦʥʦ ʭʦʯʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʤʠʨ ʚʦʢʨʫʛ ʥʝʛʦ. ɹʦʣʝʝ 

ʪʦʛʦ, ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʣʘ ʚʦʡʪʠ ʨʘʥʴʰʝ. ʅʦ ʚ ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʥʘʯʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʝʱʝ 

ʦʜʥʘ ʧʨʦʙʣʝʤʘ ï ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ ʙʳʣʠ ʚʦʩʧʠʪʘʥʳ ʥʝ ʚ ʪʘʢʦʡ ʥʘʩʳʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʉʝʡ-

ʯʘʩ ʥʝ ʚʩʝ ʫʤʝʶʪ ʠ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢʠʤʠ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ. ʄʝʞʜʫ ʪʝʤ, ʢʘʢ ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʩʪʫʜʝʥʪ ʫʞʝ ʥʝ ʪʦʪ, ʯʪʦ ʙʳʣ ʧʨʝʞʜʝ, ʠ ʙʝʟ ʧʨʠʥʷʪʠʷ ʤʳʩʣʠ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ-

ʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʯʠʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʜʘʪʴ ʩʪʫʜʝʥʪʫ ʪʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʝʦʙ-

ʭʦʜʠʤʳ ʝʤʫ ʚʦ çʚʟʨʦʩʣʦʡè ʞʠʟʥʠ. ʆʪʢʘʟʳʚʘʷʩʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ, ʧʝʜʘʛʦʛ ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʬʘʢʪʦʚ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʇʨʠʤʝʥʝʥʠʝ ʞʝ ʢʦʤʧʴʶʪʝʨʘ 

ʠ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʦʙʫʯʝʥʠʝʤ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɺ ʆɹʋʏɽʅʀʀ ɸʅɻʃʀʁʉʂʆʄʋ ʗɿʓʂʋ ɺ ɺʓʉʐʀʍ ʋʏɽɹʅʓʍ ɿɸɺɽɼɽʅʀʗʍ 
 

 ʉ.ɸ. ʂʫʨʙʘʥʠʷʟʦʚʘ1, ɻ.ɹ. ɽʩʙʝʨʛʝʥʦʚʘ2  
1 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 2 ʘʩʩʠʩʪʝʥʪ-ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʬʝʜʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʅʫʢʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸʞʠʥʠʷʟʘ, ʋʟʙʝʢʠʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʦʙʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʤʫ 

ʷʟʳʢʫ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʦ-

ʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʝʪʝʥʮʠʷ, ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʤʳʰʣʝʥʠʝ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʫʩʠʣʝʥʠʷ ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʩʚʷʟʝʡ ʦʙʦʟʥʘʯʠʣʩʷ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʦʛʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɺʳʧʫʩʢʥʠʢ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝ-

ʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʚʣʘʜʝʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, ʚʳʩʦʢʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʨʝʰʝʥʠʷ, ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʴʶ ʤʳʰʣʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʷʟʳʢʦʚʳʭ ʥʘʚʳʢʦʚ, ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝʪʝʥ-

ʮʠʡ, ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʱʝʥʠʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʨʘʤʢʘʭ ʨʝʘʣʴʥʦʛʦ ʨʝʯʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ 

ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʥʦʚʫʶ ʫʯʝʙʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʨʝʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, 

ʤʦʜʝʣʴ ʠʩʪʠʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʢʨʝʘʪʠʚ-

ʥʦʝ ʤʳʰʣʝʥʠʝ, ʥʘʚʳʢ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ ʠ ʧʨʠʥʷʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʧʝʨʝʜʦʚʦʡ ʢʦʣʣʝʢʪʠʚʥʳʡ ʦʧʳʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘ-

ʮʠʠ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ.  

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʥʥʦʚʘʮʠʶ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʥʦʚʦʝ ʪʦʣʢʦʚʘʥʠʝ ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʦʚ ʠ 

ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ. 

ʊʝʨʤʠʥʳ çʠʥʥʦʚʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠè ʙʳʣʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʳ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʝʜʘʛʦʛʠʢʝ ʩ 

ʢʦʥʮʘ 80-ʭ ʛʦʜʦʚ XX ʚʝʢʘ [3]. 

ɺʩʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʚʫʟʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ:  

1. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʩʨʝʜ-

ʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʦʥʣʘʡʥ ʩʣʦʚʘʨʠ ʠ ʙʠʙʣʠʦʪʝʢʠ).  

2. ʃʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʧʨʦʝʢʪʥʦʝ ʠ ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʚ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ, ʤʦʜʫʣʴʥʦ-ʙʣʦʯʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʛʨʦʚʦʝ ʦʙʫʯʝʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʥʦ-ʦʧʝʨʝʞʘʶʱʝʝ ʦʙʫʯʝʥʠʝ, ʟʜʦʨʦʚʴʝʩʙʝʨʝ-

ʛʘʶʱʝʝ ʦʙʫʯʝʥʠʝ). 

ʉʫʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʦʨʛʘʥʠ-

ʟʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ, ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʠ ʨʝʬʣʝʢʪʠʨʦʚʘʪʴ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʟʥʘʶʪ ʠ ʜʫʤʘʶʪ [2]. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ: 

ü ʜʠʘʣʦʛʦʚʦʝ ʦʙʱʝʥʠʝ; 

ü ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʪʦʛʦ ʧʝʨʝʞʠʪʦʛʦ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ; 

ü ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

ü ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ; 

ü ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʫʯʘʱʠʭʩʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: ʨʘʟʚʠʚʘʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʫʤʝʥʠʷ 

ʠ ʥʘʚʳʢʠ, ʧʦʤʦʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʨʝʰʘʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟ-

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʨʘʟʚʠʚʘʝʪ ʦʙʱʠʝ ʫʯʝʙʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩ-

ʧʠʪʘʪʝʣʴʥʫʶ ʟʘʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʫʯʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ [5]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʛʦʚʦʨʝʥʠʷ ʠ ʘʫʜʠʨʦʚʘʥʠʷ.  
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ʉ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʟʘʥʷʪʠʷʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚʢʣʶʯʘʝʪ: 

V ʠʟʫʯʝʥʠʝ ʣʝʢʩʠʢʠ;  

V ʦʪʨʘʙʦʪʢʫ ʧʨʦʠʟʥʦʰʝʥʠʷ;  

V ʦʙʫʯʝʥʠʝ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʠ ʤʦʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ;  

V ʦʙʫʯʝʥʠʝ ʧʠʩʴʤʫ; ʦʪʨʘʙʦʪʢʫ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ [4]. 

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʦʛʨʦʤʥʳ. ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʨʠ ʧʦʤʦʱʠ ʀʥʪʝʨʥʝʪʘ 

ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʯʪʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʤʝʥʠʝ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ; ʧʦʧʦʣʥʷʪʴ ʩʣʦʚʘʨ-

ʥʳʡ ʟʘʧʘʩ ʦʙʫʯʘʶʱʠʭʩʷ; ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ [1]. 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʦʙʫʯʘʶʱʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʦʷʚʣʷʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʥ-

ʪʨʦʣʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʪʚʘ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʦʙʣʝʤʥʦ-

ʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ï ʵʪʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʘʢʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ï ʵʪʦ ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʧʨʦʙʣʝʤʳ. ʇʦ ʩʫʪʠ, ʧʨʦʙʣʝʤ-

ʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ. 

ʂ ʫʩʣʦʚʠʷʤ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʦʪʥʦʩʠʪʩʷ: 

ü ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ü ʜʦʩʪʫʧʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ;  

ü ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ; 

ü ʩʦʟʜʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʦʤʬʦʨʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 
ʠ ʩʪʫʜʝʥʪʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʟʘʥʷʪʠʷʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʨʘʟʚʠʚʘʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʝ ʤʦʪʠʚʠʨʦʚʘʪʴ 

ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰ-

ʣʝʥʠʝ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʜʨʠʩʘʣʠʝʚʘ, ʃ.ʉ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ɺʋɿɽ / ʃ.ʉ. ʀʜʨʠʩʘʣʠʝʚʘ,  

ʆ.ɹ. ʊʠʣʣʘʙʦʝʚʘ // Sciences of Europe. ï 2019. ï ˉ 45 ï ʉ. 3ï7. 

2. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʢʘʢ ʦʩʥʦʚʘ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ: ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ // ites.google.com/site/seminarvitrt/4-1-interaktivnye-tehnologii-obucenia-kak-osnova-

deatelnostnogopodhoda-interaktivnye-obrazovatelnye-tehnologii-kontent-analiz 

3. ʀʩʪʨʦʬʠʣʦʚʘ, ʆ.ʀ. ʀ 91 ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ: ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ /  

ʆ.ʀ. ʀʩʪʨʦʬʠʣʦʚʘ. ï ʅʠʞʥʝʚʘʨʪʦʚʩʢ: ʀʟʜ-ʚʦ ʅʠʞʥʝʚʘʨʪ. ʛʦʩ. ʫʥ-ʪʘ, 2014. ï 133 ʩ. 

4. ʄʘʭʘʤʘʜʞʦʥʦʚʘ, ʄ.ʄ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ / ʄ.ʄ. ʄʘʭʘʤʘʜʞʦʥʦʚʘ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. 

ï 2012. ï ˉ 4 (39) ï ʉ. 437ï438.  

5. ʄʦʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

6. https://kopilkaurokov.ru/angliiskiyYazik/meropriyatia/moi_innovatsionnyie_piedaghoghichieskiie_tiekhnologhii_v_ob

uchienii_anghliiskomu 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 23.04.21 

 

 

 

 

 

 

 

 

 

 

 

 



ISSN 2311-2158. The Way of Science. 2021. ˉ 4 (86). 

 

 

67 

 

 

THE USE OF MODERN INNOVATIVE TECHNOLOGIES  

IN TEACHING ENGLISH IN HIGHER EDUCATIONAL INSTITUTIONS  
 

S.A. Kurbaniyazova1, G.B. Yesbergenova2 

1 Senior Lecturer, 2 Teaching Assistant 

Department of Foreign Languages 

Nukus State Pedagogical Institute, Uzbekistan 

 

Abstract. The article is devoted to modern innovative technologies in teaching English. The use of innovative 

technologies in teaching English in higher education institutions improves the quality of the process. 

Keywords: innovative technologies, competence, Internet resources, thinking. 

 



ISSN 2311-2158. The Way of Science. 2021. ˉ 4 (86). 

 

 

68 

 

 

 

Jurisprudence 

ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 34.096 

 

ʆʉʆɹɽʅʅʆʉʊʀ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆɻʆ ʇʈʀʆʉʊɸʅʆɺʃɽʅʀʗ  

ɼɽʗʊɽʃʔʅʆʉʊʀ ʂɸʂ ɺʀɼɸ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆɻʆ ʅɸʂɸɿɸʅʀʗ 
 

 ɸ.ɺ. ʅʝʧʨʦʢʠʥ, ʤʘʛʠʩʪʨʘʥʪ 

ɺʣʘʜʠʚʦʩʪʦʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʘʢ ʚʠʜ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʤʝʨʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʥʘʢʘʟʘʥʠʝ, 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ, ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ, ʩʦʩʪʘʚʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʩʫʜʝʙʥʳʭ ʧʨʠʩʪʘʚʦʚ. 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʩʦʙʦʛʦ ʨʦʜʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʥʦʩʷʱʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʨʘʞʜʘʥ ʠ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 09.05.2005 ˉ 45-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʂʦɸʇ ʈʌ ʠ ʜʨʫʛʠʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʝ ʘʢʪʳ ʈʌ, ʘ ʪʘʢʞʝ ʦ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʈʌè 

ʫʩʪʘʥʦʚʣʝʥ ʦʩʦʙʳʡ ʚʠʜ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʡ ʚʠʜ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʨʘʡʥʷʷ ʬʦʨʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʠ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʚ ʦʩʦʙʦʤ ʩʣʫʯʘʝ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ ʠʣʠ ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥ, ʘ 

ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [3].  

ʇʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʚʨʝʤʝʥʥʳʡ ʟʘʧʨʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʭʦʟʷʡʩʪʚʝʥ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ, ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ, ʝʛʦ ʬʠʣʠʘʣʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ, 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʛʨʝʛʘʪʦʚ, ʦʙʲʝʢʪʦʚ, ʟʜʘʥʠʡ 

ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʘʙʦʪ), ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɺ ʂʦɸʇ ʈʌ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʨʷʜ ʶʨʠʜʠʯʝʩʢʠʭ ʬʘʢʪʦʚ, ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʥʘʟʥʘʯʝʥʠʝ ʥʘʢʘʟʘʥʠʷ ʚ ʚʠʜʝ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʥʦʨʤʳ ʫʢʘʟʘʥʥʳʭ ʚ ʩʪ. 3.12 ʂʦɸʇ ʈʌ ʪʘʢʠʤʠ 

ʶʨʠʜʠʯʝʩʢʠʤʠ ʬʘʢʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ:  

- ʫʛʨʦʟʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥ; 

- ʫʛʨʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝʤʠʠ ʠʣʠ ʵʧʠʟʦʦʪʠʠ; 

- ʫʛʨʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʢʘʨʘʥʪʠʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʫʛʨʦʟʘ ʥʘʩʪʫʧʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʘʚʘʨʠʠ ʠʣʠ ʪʝʭʥʦʛʝʥʥʦʡ ʢʘʪʘʩʪʨʦʬʳ; 

- ʫʛʨʦʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [1, c. 88]. 

ʇʨʠ ʵʪʦʤ, ʜʘʥʥʳʝ ʫʛʨʦʟʳ ʤʦʛʫʪ ʠʩʭʦʜʠʪʴ ʢʘʢ ʦʪ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʧʨʠʤʝʨ, ʥʘʨʫ-

ʰʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʚ ʨʝʩʪʦʨʘʥʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʦʪ ʦʪʜʝʣʴʥʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  

ɺʥʝʰʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʥʘʭʦʜʷʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʷ ʚ ʝʛʦ 

ʦʙʲʝʢʪʠʚʥʦʡ ʩʪʦʨʦʥʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʷʭ, ʪʘʢ ʠ ʙʝʟʜʝʡʩʪʚʠʷʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʠʣʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʂʦɸʇ ʢʘʢ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ. ʇʨʠ ʵʪʦʤ, ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʝʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʷʱʝʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʷʟʘʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʦ ʠ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʝʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʪʦ-

ʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʚʝʨʰʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ [4, c. 76]. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʥʘʢʘʟʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʪʦ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʦ, ʯʪʦ ʦʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʘʤ. ʇʨʠ ʵʪʦʤ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚ-

ʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʢ ʢʘʪʝʛʦʨʠʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ.  
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʂʦɸʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʳʡ ʩʨʦʢ ʥʘʣʦʞʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʥʘʣʦʞʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ 

ʥʘʢʘʟʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʯ. 2 ʩʪ. 3.12 ʂʦɸʇ ʈʌ, ʯ. 5 ʩʪ. 29.6 ʂʦɸʇ ʈʌ, ʩʨʦʢ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʝʚʷʥʦʩʪʘ ʩʫʪʢʘʤʠ. ʇʨʠ ʵʪʦʤ, ʚ ʥʝʛʦ ʚʭʦʜʷʪ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʥʦʛʦ ʟʘʧʨʝʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʚ ʩʣʫʯʘʝ ʝʝ ʧʨʠ-

ʤʝʥʝʥʠʷ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʜʝʣʫ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ. ʇʨʠʯʝʤ ʚʨʝʤʷ ʥʘʯʘʣʘ ʧʨʠʦʩʪʘ-

ʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʠʪ ʤʦʤʝʥʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʘʣʦʞʝʥʠʷ ʧʨʠʩʪʘʚʦʤ-ʠʩʧʦʣʥʠʪʝʣʝʤ ʧʣʦʤʙ ʠ ʧʝʯʘʪʝʡ ʥʘ 

ʦʙʲʝʢʪ, ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʚʩʪʫʧʠʚʰʠʝ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʩʫʜʘ.  

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʥʝʩʝʥʠʷ ʩʫʜʴʝʡ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʫ ʩʫʜʘ ʠʤʝʶʪʩʷ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ 

ʯʪʦ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʙʦʣʝʝ ʛʫʤʘʥʥʳʝ ʚʠʜʳ ʥʘʢʘʟʘʥʠʷ, ʪʦ ʧʨʠʤʝʥʷʶʪ-

ʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʥʘʢʘʟʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʰʪʨʘʬ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʜʝʣʝ ʦʙ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʦʪʷʛʦʱʘʶʱʠʭ ʠ ʩʤʷʛʯʘʶʱʠʭ ʚʠʥʫ ʣʠʮʘ ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʩʫʜʴʝʡ ʠ ʠʤ ʜʦʣʞʥʘ ʜʘʪʴ ʧʨʘʚʦʚʘʷ ʦʮʝʥʢʘ [5].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ʯ. 1 ʩʪ. 32.12 ʂʦɸʇ ʈʌ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩ-

ʧʦʣʥʷʝʪʩʷ ʩʫʜʝʙʥʳʤ ʧʨʠʩʪʘʚʦʤ-ʠʩʧʦʣʥʠʪʝʣʝʤ ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʚʳʥʝʩʝʥʠʷ ʪʘʢʦʛʦ ʧʦʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʫ 

ʣʠʮʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚʳʥʝʩʝʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʩʪʴ ʧʨʘʚʦ ʦʙʞʘʣʦʚʘʪʴ 

ʜʘʥʥʦʝ ʨʝʰʝʥʠʷ ʩʫʜʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʛʣʘʚʦʡ 30 ʂʦɸʇ ʈʌ.  

ʉʫʜʝʙʥʳʡ ʧʨʠʩʪʘʚ-ʠʩʧʦʣʥʠʪʝʣʴ, ʠʩʧʦʣʥʷʷ ʨʝʰʝʥʠʝ ʩʫʜʘ, ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ 

ʢʨʫʛ ʤʝʨ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʥʦʚʥʦʛʦ ʩʫʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. ʊʘʢʠʤʠ ʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʣʦʞʝʥʠʝ ʧʣʦʤʙ ʠ ʧʝʯʘʪʝʡ, ʟʘ ʥʝʟʘʢʦʥʥʦʝ ʫʜʘʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʦ-

ʣʘʛʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʥʘʢʘʟʘʥʠʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ʩʪ. 28.3 ʂʦɸʇ ʈʌ, ʢʦʛʜʘ ʩʨʦʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʝʢʘʝʪ, 

ʘ ʦʩʥʦʚʘʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʥʝ ʫʩʪʨʘʥʝʥʳ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʚʝʨʰʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʦ-

ʥʘʨʫʰʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ, ʥʘʜʝʣʝʥʥʳʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʦʡ ʬʫʥʢʮʠʡ, ʩʦʩʪʘʚʣʷʶʪ ʧʦ-

ʚʪʦʨʥʳʡ ʧʨʦʪʦʢʦʣ.  

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʚʫʭ ʧʦʥʷ-

ʪʳʭ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʘʢʪʝ ʦ ʩʦʚʝʨʰʝʥʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʣʫʞʘʱʠʤ ʜʦʢʫʤʝʥʪʘʣʴʥʳʤ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʝʙʥʦʛʦ ʧʨʠʩʪʘʚʘ-ʠʩʧʦʣʥʠʪʝʣʷ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʝʝ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʩʫʜʝʙʥʳʡ ʧʨʠʩʪʘʚ-ʠʩʧʦʣʥʠʪʝʣʴ ʚʧʨʘʚʝ ʩʦʩʪʘʚʠʪʴ ʧʨʦʪʦʢʦʣ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʩʪ. 17.15 ʂʦɸʇ (ʥʝʠʩʧʦʣʥʝʥʠʝ ʜʦʣʞʥʠʢʦʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʤ ʜʦʢʫʤʝʥʪʝ ʪʨʝʙʦʚʘʥʠʡ ʥʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʬʘʢʪʦʚ ʚʦʟʦʙ-

ʥʦʚʣʝʥʠʷ ʜʦʣʞʥʠʢʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʠʡ ʩʨʦʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʜʦʣʞʘ-

ʝʪ ʠʩʯʠʩʣʷʪʴʩʷ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ ʥʘʢʘʟʘʥʠʷ, ʢʦʪʦʨʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʦ ʜʦʩʨʦʯʥʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʯ. 3 ʩʪ. 3.12 ʂʦɸʇ ʈʌ, ʩʫʜ ʚʧʨʘʚʝ 

ʦʪʤʝʥʠʪʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʦʜʘʪʘʡʩʪʚʘ ʜʘʥʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ ʦʙ ʫʩʪʨʘʥʝʥʠʠ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʨʷʜʦʢ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥ ʚ ʩʪ. 32.12 ʂʦɸʇ ʈʌ.  

ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʸʪʩʷ ʤʦʤʝʥʪ ʫʩʪʨʘʥʝʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ ʥʘʨʫʰʝʥʠʡ, ʟʘ ʢʦʪʦʨʳʝ ʚʳ-

ʥʝʩʝʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠ ʟʘʧʨʝʪʝ ʜʦʩʪʫʧʘ ʚ ʟʜʘʥʠʝ, ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʝʩʪʠʪʴ ʩʫʜʝʙʥʦʛʦ ʧʨʠʩʪʘʚʘ ʠʩʧʦʣʥʠʪʝʣʷ ʦ ʩʥʷʪʠʠ ʧʣʦʤʙ ʠ ʧʝʯʘʪʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʙʦʪ ʧʦ ʫʩʪʨʘʥʝʥʠʶ, ʢʦʪʦʨʳʝ ʥʘʣʘʛʘʶʪʩʷ ʧʦʚʪʦʨʥʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ [2, c. 91].  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʨʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʢʦʪʦʨʘʷ ʧʦ ʩʫʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝ-

ʥʠʷ, ʠ ʤʝʨʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʝʩʝʯʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʘ 

ʪʘʢʞʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʫʶ 

ʬʫʥʢʮʠʶ, ʜʦʣʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʩʫʜʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʦ-

ʚʝʨʰʝʥʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ [6].  

ʉʫʜ ʠʩʩʣʝʜʫʶ ʤʘʪʝʨʠʘʣʳ ʧʦ ʜʝʣʫ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ ʜʦʣʞʝʥ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʨ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʩ ʧʨʠʦʩʪʘʥʦʚʣʝ-

ʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶ-

ʱʝʛʦ ʩʫʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʤʝʨʦʡ ʥʘʢʘʟʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʦʩʦʙʦʤ ʧʦʨʷʜʢʝ, ʠ ʩʣʫʞʠʪ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʯʠʪʘʶ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʯʪʦ ʤʘʪʝʨʠʘʣʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʝʩʝʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦ ʥʘʟʥʘʯʝʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 
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ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʘ ʠʣʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʚʦʧʨʦʩʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʰʝʥʠʝ ʩʫʜʘ ʙʫʜʝʪ ʧʦʜʢʨʝʧʣʝʥʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ 

ʢʦʥʢʨʝʪʥʳʤ ʦʙʣʘʩʪʷʤ ʟʥʘʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʠʩʢʣʶʯʘʶʱʠʝ ʦʰʠʙʦʯʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ ʦ ʧʨʠʦʩʪʘ-

ʥʦʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ.  
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ʊʆʈɻʆɺʃʗ ʃʖɼʔʄʀ: ʇʈʆɹʃɽʄʓ 

ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ ʇʈʆʊʀɺʆɼɽʁʉʊɺʀʗ  

(ʇʆ ʄɸʊɽʈʀɸʃɸʄ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ) 
 

 ʊ.ɹ. ʍʚʝʜʝʣʠʜʟʝ1, ɹ.ʍ. ʊʦʣʝʫʙʝʢʦʚʘ2 

1 ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ, 
2 ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʘʬʝʜʨʘ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʘ 

ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸʙʘʷ (ɸʣʤʘʪʳ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʘʭ ʨʦʩʪʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ 

ʣʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʪʦʨʛʦʚʣʶ ʣʶʜʴʤʠ. ʀʩʪʦʨʠʯʝʩʢʠ, ʥʝ ʪʠʧʠʯʥʳʡ ʚʠʜ ʧʨʝʩʪʫʧʣʝʥʠʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʚʤʝʩʪʝ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʚʭʦʞʜʝʥʠʷ ʚ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʠʤʠʥʦʛʝʥʥʦ-

ʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʩʪʨʘʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʪʝʤʘʪʠʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ 

ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʜʘʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʮʝʣʝʚʳʭ 

ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʦʨʤʳ ʋʂ ʈʂ, ʜʠʥʘʤʠʢʘ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʩʪʦʷʥʠʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ ʂʘʟʘʭʩʪʘʥʘ, ʪʦʨʛʦʚʣʷ ʣʶʜʴʤʠ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ. 

 

ɺʚʝʜʝʥʠʝ 

ʊʦʨʛʦʚʣʷ ʣʶʜʴʤʠ (ʩʪ. 128 ʋʂ ʈʂ) ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʦʩʦʙʦ ʪʷʞʢʠʭ, ʪʷʞʢʠʭ ʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʫʛʦʣʦʚʥʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʣʘʚʫ 1 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʧʦʩʚʷʱʝʥʥʫʶ ʫʛʦʣʦʚʥʦ-

ʧʨʘʚʦʚʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ ʵʪʦʪ ʚʠʜ ʧʨʝʩʪʫʧʣʝʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ. ʈʘʥʝʝ ʩʪ. 128 ʋʂ ʈʂ ʠʤʝʥʦʚʘʣʘʩʴ ʠʥʘʯʝ: çɺʝʨʙʦʚʢʘ ʣʶʜʝʡ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠè, ʦʜ-

ʥʘʢʦ ʧʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʮʝʣʝʡ ʩʦʚʝʨʰʝʥʠʷ ʵʪʠʭ ʜʝʷʥʠʡ ʧʦʷʚʠʣʘʩʴ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʠʟʤʝʥʝʥʠʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ï çʊʦʨʛʦʚʣʷ ʣʶʜʴʤʠè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʟʘʢʦʥʦʜʘʪʝʣʷ ʙʦʣʝʝ ʧʦʣʥʦ ʠ ʪʦʯʥʦ ʦʪʨʘʞʘʣ ʩʫʱ-

ʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. 

ʇʠʨʘʪʩʢʠʡ ʵʪʘʧ ʥʘʢʦʧʣʝʥʠʷ ʢʘʧʠʪʘʣʘ ʷʚʠʣʩʷ ʪʦʡ ʙʣʘʛʦʜʘʪʥʦʡ ʩʨʝʜʦʡ, ʢʦʪʦʨʘʷ ʧʦʨʦʜʠʣʘ ʪʘʢʦʝ ʟʣʦ, ʢʘʢ 

ʪʦʨʛʦʚʣʷ ʣʶʜʴʤʠ. ʋʩʫʛʫʙʠʣʠ ʩʠʪʫʘʮʠʶ ʪʘʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʢʘʢ: ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʚʠʥʦʚʥʳʭ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; ʧʦʣʥʘʷ ʥʝʛʦʪʦʚʥʦʩʪʴ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʧʳʪʘ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʠʭ ʫʛʦʣʦʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ; 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʮʝʣʝʚʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʘʚʦʥʘʨʫ-

ʰʝʥʠʡ ʠ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠʤ; ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚ 

ʦʙʣʘʩʪʠ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ.  

ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʪʨʘʥʳ ʢ ʤʦʤʝʥʪʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʪʦʨʛʦʚʣʠ ʣʶʜʴʤʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʩʪʘʚʘʣʘ ʦʪ ʨʝʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʩʦʮʠʫʤʘ, ʚ ʩʠʣʫ ʯʝʛʦ ʥʝ ʤʦʛʣʘ ʜʘʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʥʦʚʳʝ ʚʳʟʦʚʳ 

ʢʨʠʤʠʥʘʣʠʪʝʪʘ. ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʧʝʨʝʩʪʨʘʠʚʘʣʘʩʴ ʪʷʞʝʣʦ ʠ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʨʝʬʦʨʤʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʚʝʜʝʥʥʘʷ ʚʦ ʚʪʦʨʦʤ ʜʝʩʷʪʠʣʝʪʠʠ XXI ʚʝʢʘ, ʦʭʚʘʪʳʚʘʣʘ ʧʨʦ-

ʙʣʝʤʳ ʙʦʨʴʙʳ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʫʩʣʝ ʠ ʙʦʣʴʰʝ ʙʳʣʘ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʧʨʦʪʠʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʢʦʨʨʫʧʮʠʠ, ʨʝʡʜʝʨʩʪʚʫ ʠ ʪ.ʧ.). ʇʨʦʙʣʝʤʳ ʪʦʨʛʦʚʣʠ ʣʶʜʴʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʧʨʝʩʪʫʧʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ. ʅʦʨʤʳ ʥʦʚʦʛʦ ʋʂ ʈʂ, 

ʧʨʠʥʷʪʦʛʦ ʚ 2014 ʛʦʜʫ, ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʯʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʙʦʪʘʶʪ. ʋʞʝʩʪʦʯʝʥʠʝ ʫʛʦʣʦʚʥʦʛʦ ʥʘʢʘʟʘ-

ʥʠʷ ʟʘ ʪʦʨʛʦʚʣʶ ʣʶʜʴʤʠ, ʚʚʝʜʝʥʥʦʝ ʚ ʋʇʂ ʈʂ ʥʘʯʠʥʘʷ ʩ 1 ʷʥʚʘʨʷ 2020 ʛʦʜʘ, ʧʦʢʘ ʦʱʫʪʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʧʨʠʥʦʩʠʪ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʧʨʝ-

ʩʪʫʧʥʦʩʪʠ, ʦʙʱʠʝ ʠ ʯʘʩʪʥʳʝ ʤʝʪʦʜʳ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʣʦʛʠʯʝʩʢʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʋʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʝ ʧʦʥʷʪʠʝ çʪʦʨʛʦʚʣʷ ʣʶʜʴʤʠè ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʂ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠʟ ʧʦʥʷ-

ʪʠʷ çʚʝʨʙʦʚʢʘ ʣʶʜʝʡ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠè. ʆʙʘ ʚʠʜʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʫʛʦʣʦʚʥʦ ʥʘʢʘʟʫʝʤʳʤ ʜʝʷʥʠʷʤ 

ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ. ɺ ʧʝʨʚʦʤ ʫʛʦʣʦʚʥʦʤ ʟʘʢʦʥʝ ʈʂ ʩʫʚʝʨʝʥʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʧʨʠʥʷʪʦʤ ʚ 1997 ʛʦʜʫ, ʠʤʝʣʘ ʤʝʩʪʦ 

ʩʪ. 128 çɺʝʨʙʦʚʢʘ ʣʶʜʝʡ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠè [9]; ʧʦʟʜʥʝʝ ʚ ʩʪ. 128 ʥʦʚʦʛʦ ʋʂ ʈʂ 2014 ʛʦʜʘ ʵʪʠ ʞʝ ʩʦʩʪʘʚʳ ʩ ʦʪ-

ʜʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʙʳʣʠ ʧʝʨʝʠʤʝʥʦʚʘʥʳ ʚ ʥʦʚʳʡ ʚʠʜ ï çʊʦʨʛʦʚʣʷ ʣʶʜʴʤʠè [10]. ʅʘ ʠʟ-

ʤʝʥʝʥʠʝ ʫʛʦʣʦʚʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʵʪʦʡ ʯʘʩʪʠ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʧʦʜʧʠʩʘʥʠʝ ʠ ʨʘʪʠʬʠʢʘʮʠʷ ʂʘ-

ʟʘʭʩʪʘʥʦʤ ʨʷʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʢʪʦʚ, ʟʘʧʨʝʱʘʶʱʠʭ ʪʦʨʛʦʚʣʶ ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ 

ʧʦʣʦʞʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʰʠʤʠ ʮʝʥʥʦʩʪʷʤʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʠʟʥʘʶʪʩʷ ʯʝʣʦʚʝʢ, ʝʛʦ, ʞʠʟʥʴ, ʧʨʘʚʘ ʠ 

ʩʚʦʙʦʜʳ (ʧ.1 ʩʪ. 1 ʂʦʥʩʪʠʪʫʮʠʠ ʈʂ [6], ʯʪʦ ʚ ʩʠʩʪʝʤʫ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ ʚʢʣʶʯʘʶʪʩʷ ʥʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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ʜʦʛʦʚʦʨʥʳʭ ʠ ʠʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʂʘʟʘʭʩʪʘʥʘ ʠ ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʛʦʚʦʨʳ, ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʈʝʩʧʫʙʣʠʢʦʡ, 

ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʧʝʨʝʜ ʝʝ ʟʘʢʦʥʘʤʠ (ʧ. 1 ʠ ʧ. 3 ʩʪ. 4 ʂʦʥʩʪʠʪʫʮʠʠ ʈʂ) [6]. 

ʇʨʦʙʣʝʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʪʘʢʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʢʪʦʚ, ʢʘʢ: 

ɺʩʝʦʙʱʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʠ ʧʨʦʚʦʟʛʣʘʰʝʥʥʘʷ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ ʆʆʅ 10 ʜʝ-

ʢʘʙʨʷ 1948 ʛʦʜʘ [3]; ʂʦʥʚʝʥʮʠʷ ʦ ʙʦʨʴʙʝ ʩ ʪʦʨʛʦʚʣʝʡ ʣʶʜʴʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʧʨʦʩʪʠʪʫʮʠʠ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ, 

ʦʪʢʨʳʪʦʡ ʜʣʷ ʧʦʜʧʠʩʘʥʠʷ ʨʝʟʦʣʶʮʠʝʡ 317 (IV) ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʆʅ ʦʪ 2 ʜʝʢʘʙʨʷ 1949 ʛʦʜʘ [5]; ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʘʷ ɾʝʥʝʚʩʢʘʷ ʢʦʥʚʝʥʮʠʷ 1956 ʛʦʜʘ ʦʙ ʫʧʨʘʟʜʥʝʥʠʠ ʨʘʙʩʪʚʘ, ʨʘʙʦʪʦʨʛʦʚʣʠ ʠ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʙʳʯʘʝʚ, 

ʩʭʦʜʥʳʭ ʩ ʨʘʙʩʪʚʦʤ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʦʥʷʪʠʝ çʪʦʨʛʦʚʣʷ ʣʶʜʴʤʠè ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʝ, ʥʦʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠ-

ʪʠʷ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʪʝʤ ʠ ʦʪʣʠʯʘʣʩʷ, ʯʪʦ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʘʷ ʠʜʝʦʣʦʛʠʷ, ʢʘʢ ʥʠ ʦʜʥʘ ʠʥʘʷ 

ʠʜʝʦʣʦʛʠʷ ʚ ʤʠʨʝ, ʚ ʢʦʨʥʝ ʦʪʨʠʮʘʣʘ ʚʩʷʢʦʝ ʨʘʙʩʪʚʦ ʠ ʪʦʨʛʦʚʣʶ ʣʶʜʴʤʠ ʜʣʷ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʮʝʣʝʡ. ʀʩʪʦ-

ʨʠʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ï ʦʥʘ ʧʨʦʪʷʞʝʥʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʦʥʘ ʥʝ ʟʘʪʨʘʛʠʚʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʪʨʘʥʳ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʬʦʨʤʘʪʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ Walk Free, ʚ 2018 ʛʦʜʫ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʥʘʭʦʜʠʣʦʩʴ 75 ʪʳʩʷʯ ʨʘʙʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 83-ʝʤʫ ʤʝʩʪʫ ʠʟ 167 ʩʫʙʲʝʢʪʦʚ ʚ ʨʝʡʪʠʥʛʝ ʩʪʨʘʥ ʧʦ ʜʘʥʥʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ [2]. ʋʯʘʩʪʠʝ ʂʘʟʘʭʩʪʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʤʠʛʨʘʮʠʠ (ʄʆʄ), ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩ ʘʚʛʫʩʪʘ 2002 ʛʦʜʘ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʞʝʨʪʚʘʤ ʪʦʨʛʦʚʣʠ ʣʶʜʴʤʠ. ʊʘʢ, ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʙʳʣʘ ʦʢʘʟʘʥʘ ʧʦʤʦʱʴ 

3180 ʤʠʛʨʘʥʪʘʤ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʜʝʢʘʙʨʴ 2019 ʛʦʜʘ ʦʢʘʟʘʥʘ ʧʦʤʦʱʴ 1870 ʞʝʨʪʚʘʤ ʪʦʨ-

ʛʦʚʣʠ ʣʶʜʴʤʠ [7]. ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ 40 ʤʣʥ ʯʝʣʦʚʝʢ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʙʩʪʚʝ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʜʘʥʥʳʝ ʧʦ ʂʘʟʘʭʩʪʘʥʫ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʤʝʥʝʝ ʯʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ (ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 20 ʤʣʥ. ʯʝʣʦʚʝʢ) 

ʵʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʧʨʦʙʣʝʤʘʤ ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʧʘʨʣʘʤʝʥʪʘ, ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʝʧʘʨʪʘʤʝʥʪ ʉʐɸ ʠ ʢʨʠʟʠʩ-

ʥʳʝ ʮʝʥʪʨʳ ʂʘʟʘʭʩʪʘʥʘ ʧʨʘʚʦʤʝʨʥʦ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʨʦʩʪ ʫʛʦʣʦʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʨ-

ʛʦʚʣʝʡ ʣʶʜʴʤʠ, ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʢʮʠʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʥʘ ʬʘʢʪʳ ʨʦʩʪʘ ʪʦʨʛʦʚʣʠ ʣʶʜʴʤʠ ʚ ʧʦ-

ʩʣʝʜʥʠʝ 3 ʛʦʜʘ [1].  

ʇʘʨʘʜʦʢʩʦʤ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʠ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪʩʪʘʶʪ 

ʜʘʥʥʳʝ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʚʦʧʨʦʩʘʤ ʯʘʩʪʦʪʳ ʩʦʚʝʨʰʝʥʠʷ ʧʨʘʚʦ-

ʥʘʨʫʰʝʥʠʡ ʚ ʬʦʨʤʝ ʪʦʨʛʦʚʣʠ ʣʶʜʴʤʠ. ʊʘʢ, ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʧʨʘʚʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʤ ʫʯʝʪʘʤ ɻʝʥʝʨʘʣʴʥʦʡ ʧʨʦʢʫʨʘʪʫʨʳ ʈʂ, ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʦʨʛʦʚʣʝʡ ʣʶʜʴʤʠ, ʟʘ 2019 ʠ 2020 ʛʛ. ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ: 

- ʧʨʠʥʫʞʜʝʥʠʝ ʢ ʠʟʲʷʪʠʶ ʠʣʠ ʥʝʟʘʢʦʥʥʦʝ ʠʟʲʷʪʠʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ (ʩʪ. 116 ʋʂ ʈʂ): 2019 ʛ. 
ï 57 ʩʣʫʯʘʝʚ; 2020 ʛʦʜ ï 0 ʩʣʫʯʘʝʚ;  

- ʧʦʭʠʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʩ ʮʝʣʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʭʠʱʝʥʥʦʛʦ (ʧʦʭʠʱʝʥʥʦʡ) (ʩʪ. 125, ʯ. 3, ʧ. 2) ʋʂ ʈʂ): 

2019 ʛ. ï 0; 2020 ʛ. ï 0; 

- ʥʝʟʘʢʦʥʥʦʝ ʣʠʰʝʥʠʝ ʩʚʦʙʦʜʳ ʩ ʮʝʣʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʪ. 126, ʯ. 3, ʧ. 2) ʋʂ ʈʂ): 2019 ʛ. ï 1; 2020 ʛ. ï 3; 

- ʪʦʨʛʦʚʣʷ ʣʶʜʴʤʠ (ʩʪ. 128 ʋʂ ʈʂ): 2019 ʛ. ï 7; 2020 ʛ. ï 43; 

- ʚʦʚʣʝʯʝʥʠʝ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʝʛʦ ʚ ʟʘʥʷʪʠʝ ʧʨʦʩʪʠʪʫʮʠʝʡ (ʩʪ. 134 ʋʂ ʈʂ): 2019 ʛ. ï 6; 2020 ʛ. ï 3; 

- ʪʦʨʛʦʚʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ (ʩʪ. 135 ʋʂ ʈʂ): 2019 ʛ. ï 6; 2020 ʛ. ï 20; 

- ʚʦʚʣʝʯʝʥʠʝ ʚ ʟʘʥʷʪʠʝ ʧʨʦʩʪʠʪʫʮʠʝʡ (ʩʪ. 308 ʋʂ ʈʂ): 2019 ʛ. ï 19; 2020 ʛ. ï 15; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʪʦʥʦʚ ʜʣʷ ʟʘʥʷʪʠʷ ʧʨʦʩʪʠʪʫʮʠʝʡ ʠ ʩʚʦʜʥʠʯʝʩʪʚʦ (ʩʪ. 309 ʋʂ ʈʂ): 

2019 ʛ. ï 86; 2020 ʛ. ï 36. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʫʛʦʣʦʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʨʛʦʚʣʝʡ ʣʶʜʴʤʠ, ʙʳʣʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2019 ʛʦʜʫ -182; ʚ 2020 ʛʦʜʫ ï 120. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʦ ʩʪʨʘʥʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʦʥʘʨʫ-

ʰʝʥʠʡ, ʩʦʚʝʨʰʝʥʥʳʭ ʚ ʮʝʣʦʤ ʧʨʦʪʠʚ ʣʠʯʥʦʩʪʠ, ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 9 335, ʚ 2020 ʛʦʜʫ ï 7 935, ʪʦ ʥʝʪʨʫʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʜʦʣʶ, ʧʨʠʭʦʜʷʱʫʶʩʷ ʥʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʪʦʨʛʦʚʣʝʡ ʣʶʜʴʤʠ. ʕʪʘ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ ʚ 2019 

ʛʦʜʫ ï 1,94%, ʚ 2020 ʛʦʜʫ ï 1,51%. ɺʥʝʰʥʝ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʙʦʣʴʰʦʡ ʪʨʝʚʦʛʠ ʥʝʪ. ʆʜʥʘʢʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʣʘʪʝʥʪʥʦʩʪʠ ʵʪʠʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ, ʢ ʢʦʪʦʨʦʤʫ 

ʙʣʠʞʝ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ, ʚʢʣʶʯʘʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʦʨʛʘʥʠʟʘʮʠʡ, ʛʦʨʘʟʜʦ ʩʫʨʦʚʝʝ ʠ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʆʧʨʝʜʝʣʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʨʛʦʚʣʝʡ ʣʶʜʴʤʠ, ʚ 2020 ʛʦʜʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛʦʜʦʤ ï ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʠʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚ ʵʪʦʡ 

ʯʘʩʪʠ ʠʣʠ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢ ʧʨʦʙʣʝʤʘʤ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʨʘʞʝʥʠʝ ʪʝʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʟʘ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ 

ʨʝʞʠʤʘ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʚʚʝʜʝʥʥʦʛʦ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʂ ʂ.-ɾ.ʂ. ʊʦʢʘʝʚʳʤ ʩ 16 ʤʘʨʪʘ 2020 ʛʦʜʘ ʚ 

ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ COVID-19. ʀʟʤʝʥʝʥʠʷ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʩʥʠʞʝʥʠʠ 

ʩʧʨʦʩʘ ʥʘ ʨʘʟʥʦʛʦ ʨʦʜʘ ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʘʭ ʨʘʙʩʢʦʛʦ ʪʨʫʜʘ, ʩʝʢʩʠʥʜʫʩʪʨʠʠ ʠ ʠʥʳʭ ʥʝʦʬʠʮʠʘʣʴʥʳʭ 

ʫʩʣʫʛ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʝʩʪʫʧʥʦʩʪʠ ʩʳʛʨʘʣ ʧʝʨʝʭʦʜ ʥʘ ʜʠ-

ʩʪʘʥʮʠʦʥʥʫʶ ʬʦʨʤʫ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʘʭ ʠ ʚʫʟʘʭ, ʨʷʜʘ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʬʠʥʘʥʩʦ-

ʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ. ʅʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʝ ʠ ʞʝʥʱʠʥʳ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʭʦʜʷʱʠʝ ʚ ʟʦʥʫ ʧʦʚʳʰʝʥʥʦʛʦ  
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ʨʠʩʢʘ, ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʤʠ ʦʪ 

ʚʥʝʰʥʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʨʠʤʠʥʘʣʠʪʝʪʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ (ʩ 1 ʧʦ 7 ʘʧʨʝʣʷ 2021 ʛʦʜʘ) ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʂʦʥ-

ʮʝʧʮʠʠ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2030 ʛʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʣʝʜʫʶʱʠʡ ʧʨʠʦʨʠʪʝʪ 

ʚ ʦʙʣʘʩʪʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʛʦʣʦʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʠ ʧʨʘʢʪʠʢʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ ʫʯʝ-

ʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʨʝʩʪʫʧʥʦʩʪʠ 

[8]. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʝʢʣʘʨʘʪʠʚʥʦʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʚ ʥʝʤ ʫʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʨʝʘʣʠʟʘʮʠʶ ʢʦʪʦʨʦʛʦ ʤʳ ʫʩʤʘʪʨʠʚʘʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʪʦʨʛʦʚʣʝ ʣʶʜʴʤʠ. ɸʥʘʣʦʛʠʯʥʳʡ ʦʧʳʪ ʚ ʩʪʨʘʥʝ ʥʘʢʦʧʣʝʥ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʆɹʋʏɽʅʀʖ 

ʇʀʉʔʄɽʅʅʆʁ ʈɽʏʀ ʅɸ ʅɽʄɽʎʂʆʄ ʗɿʓʂɽ 
 

 ʐ.ɸ. ɸʪʘʝʚ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʗʟʳʢʦʚ  

ɸʢʘʜʝʤʠʷ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ (ʊʘʰʢʝʥʪ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʧʠʩʴʤʫ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʢʘʢ ʦʜʥʦʤʫ 

ʠʟ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʚʪʦʨ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʠʩʴʤʘ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʘʨʫʙʝʞ-

ʥʳʭ ʫʯʸʥʳʭ. ɸ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʧʠʩʴʤʘ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ. ʇʠʩʴʤʦ ï ʵʪʦ ʦʚʣʘʜʝʥʠʝ ʛʨʘʬʠ-

ʯʝʩʢʦʡ ʠ ʦʨʬʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ, ʘ ʧʠʩʴʤʝʥʥʘʷ ʨʝʯʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʟʣʦʞʝʥʠʷ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʩʚʦʠ ʤʳʩʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʯʝʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʠʩʴʤʦ, ʧʠʩʴʤʝʥʥʘʷ ʨʝʯʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʠʥʦʩʪʨʘʥʥʳʡ 

ʷʟʳʢ, ʥʝʤʝʮʢʠʡ ʷʟʳʢ, ʦʙʫʯʝʥʠʝ. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʧʠʩʴʤʦ ʠʛʨʘʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ ʦʙʫʯʘʶʱʠʝ ʫʩʚʘʠʚʘʶʪ ʪʝʭʥʠʢʫ ʧʠʩʴʤʘ, ʪ.ʝ. ʦʥʠ ʦʚʣʘʜʝʚʘʶʪ ʛʨʘʬʠʢʫ ʠ ʦʨʬʦʛʨʘʬʠʶ ʩʣʦʚ. ɼʘʣʝʝ ʧʠʩʴ-

ʤʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʦʙʫʯʘʶʱʠʝ ʫʩʚʘʠʚʘʶʪ ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʠ ʣʝʢʩʠ-

ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠʟʫʯʘʝʤʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʫʯʘʶʱʠʝ ʦʚʣʘʜʝʚʘʶʪ ʧʠʩʴʤʝʥʥʦʡ ʨʝ-

ʯʴʶ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦʙ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭ. ʅʦ ʩʣʝʜʫʝʪ 

ʨʘʟʣʠʯʘʪʴ ʧʠʩʴʤʦ ʦʪ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ. ʕ.ɻ. ɸʟʠʤʦʚ ʛʦʚʦʨʷ ʦʙ ʵʪʘʧʘʭ ʧʠʩʴʤʦ ʯʸʪʢʦ ʨʘʟʛʨʘʥʠʯʠʣ ʦʙʘ ʪʝʨʤʠʥʘ: 

çɺ ʦʙʫʯʝʥʠʠ ʧʠʩʴʤʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʵʪʘʧʘ: ʦʚʣʘʜʝʥʠʝ ʛʨʘʬʠʢʦʡ ʠ ʦʨʬʦʛʨʘʬʠʝʡ, ʫʩʚʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥʠʡ; ʦʚʣʘʜʝʥʠʝ ʧʠʩʴʤʦʤ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷé ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʨʠʥʷʪʦ ʨʘʟ-

ʛʨʘʥʠʯʠʚʘʪʴ ʪʝʨʤʠʥʳ ʧʠʩʴʤʦ ʠ ʧʠʩʴʤʝʥʥʘʷ ʨʝʯʴ. ʇʝʨʚʳʡ ʪʝʨʤʠʥ ʦʙʦʟʥʘʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ ʠʟ ʙʫʢʚ 

ʩʣʦʚʘ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʣʘʜʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʤʠ, ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʢʘʣʣʠʛʨʘʬʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ. ʇʠʩʴ-

ʤʝʥʥʘʷ ʞʝ ʨʝʯʴ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝʤ, ʬʦʨʤʠʨʫʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʥʘʚʳʢʦʚ ʧʠʩʴʤʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʨʘʞʘʪʴ ʤʳʩʣʠ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʪ.ʝ. ʩʦʟʜʘʚʘʪʴ ʪʝʢʩʪʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʞʘʥʨʦʚè [1, ʩ. 196-197]. 

ɸʥʘʣʠʟ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʠʩʴʤʦ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʦʙʫʯʝʥʠʠ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦʤʫ ʚʠʜʫ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʛʦ ʚʥʠʤʘ-

ʥʠʷ, ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʇʠʩʴʤʦ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʳʡ ʚʠʜ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚʳʨʘʞʘʝʪ ʤʳʩʣʴ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɺ ʦʙʫʯʝʥʠʠ ʧʠʩʴʤʘ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʜʚʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪ.ʝ. ʤʥʦ-

ʛʠʝ ʫʯʝʥʳʝ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ ʚʠʜ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ʈ.ʂ. ʄʠʥʴʷʨ-

ɹʝʣʦʨʫʯʝʚʘ: çʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʦʙʫʯʝʥʠʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʷʚʣʷʝʪʩʷ ʧʨʝʦʜʦʣʝʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʧʦ-

ʨʦʞʜʝʥʥʦʡ ʨʦʜʥʳʤ ʷʟʳʢʦʤ, ʣʝʞʘʱʠʤ ʚ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷè [3, ʩ. 194].  

ʆʙʫʯʘʶʱʠʝʩʷ, ʚʣʘʜʝʷ ʥʘʚʳʢʘʤʠ ʯʪʝʥʠʷ ʠ ʧʠʩʴʤʘ, ʦʧʨʝʜʝʣʷʶʪ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ 

ʧʠʩʴʤʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʩʣʦʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʙʫʯʝʥʠʝ ʧʠʩʴʤʫ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ, ʪʦ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝ-

ʦʜʦʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʷʟʳʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʷʟʳʯʠʷ, ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʥʝʤʝʮ-

ʢʦʛʦ ʠ ʫʟʙʝʢʩʢʦʛʦ ʷʟʳʢʦʚ.  

ɺ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʦʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ ʧʠʩʴʤʘ. ɿʜʝʩʴ 

ʩʣʝʜʫʝʪ ʦʪʜʝʣʴʥʦ ʧʦʜʯʝʨʢʥʫʪʴ ʫʯʝʥʳʭ ʤʝʪʦʜʠʩʪʦʚ ʥʝʤʝʮʢʦʷʟʳʯʥʳʭ (DACH-Lªnder) ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ G. Neuner, 

H. H¿nfeld, M. Kr¿ger, U. Rampillon, D. Rºsler, M. Stegu, R. de Cillia, R. Koeppel, Hans-J¿rgen Krumm, Ch. 

Fandrych, B. Hufeisen, C. Riemer, H. Rºsch. Jan-Oliver Eberhardt, H. Decke-Cornill, L. K¿ster, S. Doff ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʜʚʠʛʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʧʠʩʴʤʝʥʥʦ ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʤʳʩʣʠ, ʪ.ʝ. 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʩʴʤʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʱʝʥʠʷ [2, ʩ. 250]. ʊʘʢ ʢʘʢ ʞʝ ʤʦʞʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʩʚʦʠʪʴ ʟʥʘʥʠʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʥʘ ʟʘʥʷʪʠʷʭ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʤʝʪʦʜʘ çʍʘʡʢʫè, ʢʦʪʦ-

ʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʛʦ. ʊʨʝʭʩʪʠʰʠʝ ʭʘʡʢʫ ï ʵʪʦ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʷʧʦʥʩʢʘʷ ʬʦʨʤʘ ʧʦʵʟʠʠ ʠ ʩʦʩʪʦʠʪ ʠʟ 17 ʩʣʦʛʦʚ ʧʦ 5-7-5 ʚ ʩʪʨʦʢʝ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʭʘʡʢʫ ʦʧʠʩʳʚʘʶʪ-

ʩʷ ʚʨʝʤʝʥʘ ʛʦʜʘ, ʬʣʦʨʘ ʠ ʬʘʫʥʘ, ʘ ʪʘʢʞʝ ʘʙʩʪʨʘʢʪʥʳʝ ʧʦʥʷʪʠʷ. ʍʘʡʢʫ ʩʚʦʡʩʪʚʝʥʥʳ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ 

ʢʨʘʪʢʦʩʪʴ ï ʭʘʡʢʫ ï ʵʪʦ ʢʦʨʦʪʢʠʡ ʩʪʠʭ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʪʨʦʢ; ʩʦʚʨʝʤʝʥʥʦʩʪʴ ï ʭʘʡʢʫ ʧʨʦʠʩʭʦʜʠʪ 
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