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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʉʇʈʆʉɸ 

ʀ ʇʈɽɼʃʆɾɽʅʀʗ ʅɸ ʈʓʅʂɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʋʉʃʋɻ  
ʅɸ ʆʉʅʆɺɽ ʄʆɼɽʃʀ ʃʆʈɽʅʎɸ 

 

ɸʢʤʘʥʦʚʘ ʖ .ɸ. 
ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 

 
ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  
ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʫʩʣʫʛ, 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʫʟʦʤ ʩ ʮʝʣʴʶ ʧʨʝʚʨʘʱʝʥʠʝ ʚʫʟʘ ʚ 
ʢʦʤʤʝʨʯʝʩʢʦ-ʬʠʥʘʥʩʦʚʦ-ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ 
ʜʨʫʛʠʝ ʩʪʦʷʪ ʥʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʚ ʧʝʨʝʩʪʨʦʡʢʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 
ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʃʦʨʝʥʮʘ ʜʣʷ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ. 
ʄʦʜʝʣʴ ʃʦʨʝʥʮʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: 

1) ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʭʝʤʘ ʃʦʨʝʥʮʘ ï ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ 
ʩʭʝʤʘ ʦʧʠʩʘʥʠʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʠʩʪʝʤʳ; 

2) ʚ ʤʦʜʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʩʠʩʪʝʤʳ ʃʦʨʝʥʮʘ ʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʩʣʘʛʘʝʤʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʳʤ 

ʩʚʷʟʷʤ, ʷʚʣʷʶʱʠʤʠʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʘʪʨʠʙʫʪʦʤ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʩʠʩʪʝʤ; 

3) ʵʪʘ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʚʦʧʣʦʱʝʥʠʝʤ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʪʘʢ ʢʘʢ ʚ 
ʥʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʨʷʜʢʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʘʪʴ ʩʣʦʞʥʦʝ 
ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʦʙʨʘʟʦʤ (ʤʠʥʠʤʘʣʴʥʳʤ 

ʯʠʩʣʦʤ ʫʨʘʚʥʝʥʠʡ), ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʪʦʨʳʭ 
ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, 
ʩʦʩʪʦʷʱʝʝ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ʈʦʣʴ ʧʘʨʘʤʝʪʨʘ ʧʦʨʷʜʢʘ ʩʠʩʪʝʤʳ D  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʫʥʢʮʠʷ ʩʧʨʦʩʘ 

{ }( )
pn

QQxxfD ,...,;,...,
111

=  ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ, ʛʜʝ D  ï ʦʙʲʝʤ ʩʧʨʦʩʘ ʩʦ 

ʩʪʦʨʦʥʳ ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʨʘʙʦʪʦʜʘʪʝʣʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪ.ʜ.), 
n

xx ,...,
1

 ï 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, { }
p

QQ ,...,
1

 ï ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʚʝʢʪʦʨʘ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ 
t

Q . ʇʨʠ 0=D  ʚʫʟ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝ 

ʵʬʬʝʢʪʠʚʥʦ, ʧʨʠ 0>D  ï ʵʬʬʝʢʪʠʚʥʦ. 
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ʈʦʣʴ ʚʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʘ S, ʦʧʠʩʳʚʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚʫʟʘ, ʦʧʠʩʳʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ ( )NMfS ,
2

= , ʛʜʝ S  ï ʦʙʲʝʤ 

ʧʨʦʜʫʢʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, M  ï ʤʦʜʝʣʴ ʢʦʥʮʝʧʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ), N  ï ʧʦʪʝʥʮʠʘʣ ʚʫʟʘ (ʨʝʩʫʨʩʳ, ʧʝʨʩʦʥʘʣ, ʤʦʱʥʦʩʪʠ ʠ 

ʪ.ʜ.). ʇʨʠ ʵʪʦʤ { }( ){ }[ ]
ppn

qqQQxxDfM ,...,,,...,;,...,
1113

= , ʛʜʝ { }
p

qq ,...,
1

 ï 

ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ()tq . 

ʊʨʝʪʠʡ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ ï ɻ ʪʦ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ U, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ 
ʩ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, () ()tQtQU
*

/= . 

ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʷ ʤʦʜʝʣʠ ʠʤʝʶʪ ʚʠʜ 

(1): 

( )î
î
î

í

î
î
î

ì

ë

---=

+-=

+-=

SDcUUc
dt

dU

DUbSb
dt

dS

SaDa
dt

dD

e 21

21

21

                                 (1). 

 

ɺʩʝ ʚʝʣʠʯʠʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʤʦʜʝʣʠ (1), ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʚʝʜʝʥʠʝ 
ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ, ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʝʥʠʷ, ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʦʙʲʝʤʫ 

ʩʠʩʪʝʤʳ (ʘʥʩʘʤʙʣʶ ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ). 
ʆʩʥʦʚʦʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʝʨʝʤʝʥʥʳʭ ()tD , ()tU  ʩ ʧʝʨʝʤʝʥʥʦʡ ()tS , 

ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʠʚʦʜʠʪ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 
ɺʠʜ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (1) ʩʦʚʧʘʜʘʝʪ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʃʦʨʝʥʮʘ, 

ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʧʝʨʝʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɿʘʧʠʩʴ ʫʨʘʚʥʝʥʠʡ ʃʦʨʝʥʮʘ ʚ 

ʬʦʨʤʝ (1) ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʜʝʣʝʥʠʝʤ ʚ ʷʚʥʦʤ ʚʠʜʝ ʧʘʨʘʤʝʪʨʘ 
e

U , ʦʪʨʘʞʘʶʱʝʛʦ 

ʩʚʷʟʴ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʚʣʠʷʶʱʝʛʦ ʥʘ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ. ʕʪʦʪ 
ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʆʩʦʙʳʝ ʪʦʯʢʠ ʩʠʩʪʝʤʳ (1) ʠʤʝʶʪ ʚʠʜ: 

1) ( )( )
e

UUSD ,0,0,, *** = ; 

2) ( ) ( ) ( )
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÷

õ
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ç

å
--=

ecece
UUU
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a
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ac
USD ,,,,

12

21

2

1

12

21***
, ʛʜʝ 

0
22

11 >=>
ba

ba
UU

ce
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ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (1) ʠʤʝʝʪ 
ʚʠʜʝ: 
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IA                                 (2) 

 
ɼʣʷ ʧʝʨʚʦʡ ʦʩʦʙʦʡ ʪʦʯʢʠ ʫʨʘʚʥʝʥʠʝ (2) ʠʤʝʝʪ ʚʠʜ: 
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( )( )( )[ ] 0
22111
=-------
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ʀʟ ʫʨʘʚʥʝʥʠʷ (5) ʧʦʣʫʯʠʤ: 
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UUba
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UUba
ba
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ʩʦʧʨʷʞʝʥʥʳʡ ʚʠʜ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ, ʠ ʧʨʠʭʦʜʠʤ ʢ 
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<> ll , ʠ ʧʨʠʭʦʜʠʤ ʢ ʩʝʜʣʫ. 

ɼʣʷ ʚʪʦʨʦʡ ʦʩʦʙʦʡ ʪʦʯʢʠ ʫʨʘʚʥʝʥʠʝ (2) ʧʨʠʤʝʪ ʚʠʜ: 
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ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʫʨʘʚʥʝʥʠʷ (8): 
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ʇʨʠʤʝʥʠʤ ʢ ʫʨʘʚʥʝʥʠʶ (9) ʫʩʣʦʚʠʷ ʈʘʫʩʘ-ɻʫʨʚʠʮʘ. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʫʩʣʦʚʠʷʤ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʢʦʨʥʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 
ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷʤ  
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ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚʩʝ ʛʣʘʚʥʳʝ 

ʜʠʘʛʦʥʘʣʴʥʳʝ ʤʠʥʦʨʳ ʤʘʪʨʠʮʳ ɻʫʨʚʠʮʘ ʜʣʷ ʫʨʘʚʥʝʥʠʷ (9)  
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ʇʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʪʦʨʦʡ ʦʩʦʙʦʡ ʪʦʯʢʠ: 
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ʈʘʩʩʤʦʪʨʠ ʜʚʘ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷ. 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ (9) ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ (9) ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 
 

( ) ( ) ( )
( )

î
í

î
ì

ë

-

-++
<<

<--+---

1

1211
0

0442221 23

e

e

eee

U

U
c

UcUcUc

                       (14) 

 
ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʩʠʩʪʝʤʳ (14) ʥʘ ʛʨʘʥʠʮʘʭ ʚʪʦʨʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ. 

ʇʨʠ 0=c  ʦʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ. ʇʦʜʩʪʘʚʣʷʷ ʧʝʨʚʫʶ ʛʨʘʥʠʮʫ ʚʪʦʨʦʛʦ 
ʥʝʨʘʚʝʥʩʪʚʘ ʩʠʩʪʝʤʳ (10) ʚ ʧʝʨʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʧʦʣʫʯʠʤ: 
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ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
e

U  ʩʪʨʝʤʠʪʩʷ ʢ ʝʜʠʥʠʮʝ, ʣʝʚʘʷ ʯʘʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ (15) 

ʩʪʨʝʤʠʪʩʷ ʢ ʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʘ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ 
e

U  ʦʥʘ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʥʪʝʨʚʘʣʝ 21 <<
e

U  ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 
e

U , ʨʘʟʜʝʣʷʶʱʝʝ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʪʦʨʦʡ ʦʩʦʙʦʡ ʪʦʯʢʠ ʚʦ ʚʪʦʨʦʤ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʟʷʪʴ ʟʥʘʯʝʥʠʝ 
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2

3
=

e
U , ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ (15) ʧʨʠʤʝʪ ʟʘʚʝʜʦʤʦ ʚʳʧʦʣʥʷʶʱʠʡʩʷ ʚʠʜ 

( )( ) 04241021 <---+ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʪʦʨʘʷ ʦʩʦʙʘʷ ʪʦʯʢʘ 

ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʫʟʣʦʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʩʣʫʛ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʝʭʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʃʦʨʝʥʮʘ ʠ 

ʥʘ ʝʝ ʦʩʥʦʚʝ ï ʫʩʣʦʚʠʷ ʠ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʫʟʦʚ ʢʘʢ 
ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʪʘʢʞʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʫʩʪʦʡʯʠʚʳʤ ʩʧʨʦʩʦʤ ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ʠ 
ʘʙʠʪʫʨʠʝʥʪʦʚ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ 
ʜʨʫʛʠʝ ʩʭʝʤʳ ʜʣʷ ʝʝ ʫʣʫʯʰʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʦʙʳʭ ʪʦʯʝʢ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1 ɹʠʣʘʣʴ ʅ.ʉ., ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʥʦʤʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ: ʜʠʩʩ. é ʢʘʥʜ. ʬʠʟ.-
ʤʘʪ. ʥʘʫʢ: 05.13.18 / ʅ.ʉ. ɹʠʣʘʣʴ ï ɹʝʣʛʦʨʦʜ, 2012. ï 181 ʩ. 

2 ɺʝʩʪʥʠʢ ʋɻɸʊʋ / ʄ.ɹ. ɻʫʟʘʠʨʦʚ, ʀ.ɹ. ɻʝʨʘʩʠʤʦʚʘ, ʄʦʜʝʣʴ ʥʘʢʦʧʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ï 2006 - ˉ2(15) ï ʩ. 115-119 
3 ʄʘʣʠʥʝʮʢʠʡ, ɻ.ɻ., ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ / ɻ.ɻ.ʄʘʣʠʥʝʮʢʠʡ, ʉ.ɸ.ʂʘʱʝʥʢʦ, ɸ.ɹ.ʇʦʪʘʧʦʚ // ʉʠʥʝʨʛʝʪʠʢʘ ʠ 
ʤʝʪʦʜʳ ʥʘʫʢʠ. ʉʇʙ.: ʅʘʫʢʘ ï 1998 ï 439 ʩ. 

4 ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʨʪʘʣ [www.mathnet.ru]. ï 
ɹʫʣʘʥʠʯʝʚ ɺ.ɸ., ʉʝʨʢʦʚ ʃ.ɸ., ʉʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʭʘʦʩʦʤ ï 2007 ï ʉ. 116-126. 
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ʆ ʉʌɽʈʀʏɽʉʂʀʍ ʂʆɼɸʍ ʀ ʄɽʊʆɼɸʍ ʀʍ ʇʆʉʊʈʆɽʅʀʗ 
 

ɹʝʣʦʚ ʉ.ɺ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ʇʫʩʪʴ 1-nS  ʦʟʥʘʯʘʝʪ ʩʬʝʨʫ ʨʘʜʠʫʩʘ 1 ʩ ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ 

ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ nR . ʂʦʥʝʯʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ 1-Ë nSX  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʜʦʤ ʩ ʧʘʨʘʤʝʪʨʘʤʠ , ,n Mr  (ʠ ʦʙʦʟʥʘʯʠʤ : ( , , )X n Mr ). 

ʈʘʟʤʝʨʥʦʩʪʴ n  ï ʵʪʦ ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ R, ʥʘʪʷʥʫʪʦʛʦ ʥʘ ʪʦʯʢʠ X 

ʇʘʨʘʤʝʪʨ r ʦʙʦʟʥʘʯʘʝʪ ʢʚʘʜʨʘʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ X . 
 

( ) min{ ( , ) : , , },p X x y x y x y Xr r= = ¸ Í                               (1) 

 

ʛʜʝ 2

1 1

1

( , ) ( ) , ( , , ), ( , , )
n

i i n n

i

x y x y x x x y y yr
=

= - = =ä . 

ʇʘʨʘʤʝʪʨ M  ʦʙʦʟʥʘʯʘʝʪ ʤʦʱʥʦʩʪʴ ʢʦʜʘ, ʠʣʠ ʧʨʦʩʪʦ ʯʠʩʣʦ ʢʦʜʦʚʳʭ ʪʦʯʝʢ 

|| XM = . 

ʉʬʝʨʠʯʝʩʢʠʝ ʢʦʜʳ  ʩʚʷʟʘʥʳ ʩ ʧʨʦʙʣʝʤʦʡ ʫʧʘʢʦʚʢʠ ʰʘʨʦʚ, ʠʤʝʶʱʝʡ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʪʝʦʨʠʷ ʯʠʩʝʣ, ʘʣʛʝʙʨʳ ʃʠ, 
ʯʠʩʣʝʥʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʦʚ, ʛʝʦʤʝʪʨʠʷ, ʬʠʟʠʢʘ, ʮʠʬʨʦʚʘʷ ʩʚʷʟʴ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʥʪʝʥʥ, ʩʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʠ. 
ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢ 

ʟʘʜʘʯʘʤ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʬʝʨʠʯʝʩʢʠʝ ʢʦʜʳ ʥʘʭʦʜʷʪ ʩʚʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʧʦ ʢʘʥʘʣʫ ʩ ʰʫʤʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʧʦʩʪʨʦʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ. 
ɺ ʣʠʪʝʨʘʪʫʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ 

ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ.  ɽʱʸ ʚ 1971 ʛʦʜʫ ʚ ʨʘʙʦʪʝ [1] ʃʠʯ ʠ ʉʣʦʵʥ ʧʨʠʚʝʣʠ 

ʧʨʠʤʝʨʳ ʧʦʩʪʨʦʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʜʚʦʠʯʥʳʭ ʙʣʦʢʦʚʳʭ ʢʦʜʦʚ. 
ɺ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ɼʞ. ʂʦʥʚʝʷ ʠ ʅ. ʉʣʦʵʥʘ, ʧʦʩʚʷʱʝʥʥʦʡ ʨʘʟʣʠʯʥʳʤ 

ʘʩʧʝʢʪʘʤ ʧʨʦʙʣʝʤʳ ʫʧʘʢʦʚʢʠ ʰʘʨʦʚ, ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ 
ʧʦʣʫʯʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʤ ʢʦʜʦʚ. ʊʘʢ, ʚ ʨʘʙʦʪʝ [2] ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʣʫʯʰʠʪʴ ʥʠʞʥʠʝ ʦʮʝʥʢʠ ʤʦʱʥʦʩʪʠ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ ʩ1<p  

ʜʣʷ ʨʘʟʤʝʨʥʦʩʪʝʡ 64¢n . ʉʪʘʪʴʷ [3] cʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ ʢʦʥʝʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ n, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʜʚʫʭ ʩʝʤʝʡʩʪʚʘʭ 
ʜʚʦʠʯʥʳʭ ʢʦʜʦʚ: ʢʦʜʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʠ ʦʙʳʯʥʳʭ ʙʣʦʢʦʚʳʭ ʢʦʜʘʭ. 

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʣʛʦʨʠʪʤʘʤ ʧʦʩʪʨʦʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ 
ʢʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʘʭ ʠ ʠʜʝʷʭ ʠʭ ʧʦʩʪʨʦʝʥʠʷ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʘʷ ʠʜʝʷ, 
ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʝʨʝʩʪʘʥʦʚʢʘʭ. 



3051 

 

ʇʝʨʝʩʪʘʥʦʚʦʯʥʘʷ ʤʦʜʫʣʷʮʠʷ ï ʦʜʠʥ ʠʟ ʩʪʘʨʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ 
ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʜʦʚ. ʄʝʪʦʜ ʦʯʝʥʴ ʧʨʦʩʪ ʠ ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʚʳʧʦʣʥʝʥʠʷ. 

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʚʝʢʪʦʨ ),,,( 002010 Nxxxx 2=  ʩ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ  

ʠ ʝʜʠʥʠʯʥʦʡ ʥʦʨʤʦʡ  ʠ ʧʦʩʪʨʦʠʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ ʵʪʦʛʦ ʚʝʢʪʦʨʘ. 
ʄʥʦʞʝʩʪʚʦ ʚʝʢʪʦʨʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʩʬʝʨʠʯʝʩʢʠʤ 

ʢʦʜʦʤ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʚʝʩʪʥʘ ʢʘʢ ʧʝʨʝʩʪʘʥʦʚʦʯʥʘʷ ʤʦʜʫʣʷʮʠʷ ʧʝʨʚʦʛʦ 
ʪʠʧʘ. ɽʩʣʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʪʘʢʞʝ ʜʦʧʫʩʢʘʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʢʦʚ, 

ʪʦ ʪʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʦʯʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʚʪʦʨʦʛʦ ʪʠʧʘ. 
ʆʙʘ ʪʠʧʘ ʧʨʦʠʟʚʦʜʷʪ ʢʦʜʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʦʧʠʩʳʚʘʶʪʩʷ, ʣʝʛʢʦ 

ʠʩʩʣʝʜʫʶʪʩʷ ʠ ʣʝʛʢʦ ʨʝʘʣʠʟʫʶʪʩʷ ʘ, ʛʣʘʚʥʦʝ, ʜʣʷ ʥʠʭ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʢʦʜʦʚ ʙʳʩʪʨʦ ʫʭʫʜʰʘʝʪʩʷ ʩ 
ʨʦʩʪʦʤ ʨʘʟʤʝʨʥʦʩʪʠ. ɼʣʷ ʨʘʟʤʝʨʥʦʩʪʝʡ ʙʦʣʴʰʝ 6 ʭʦʨʦʰʠʝ ʢʦʜʳ ʥʝ 

ʧʨʦʠʟʚʦʜʷʪʩʷ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʩʠʤʧʣʝʢʩ ʠ ʙʠʦʨʪʦʛʦʥʘʣʴʥʳʝ ʢʦʜʳ, 
ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʩʪʨʦʷʪʩʷ ʢʘʢ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. 

ʂ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʠʟ 
ʦʙʲʝʜʠʥʝʥʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʜʦʚ. ʀʥʦʛʜʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 
ʭʦʨʦʰʠʝ ʢʦʜʳ ʜʘʞʝ ʠʟ ʢʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʠ. ʏʪʦʙʳ 

ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʬʝʨʠʯʝʩʢʦʛʦ ʢʦʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʠʣʠ 
ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʢʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʭʦʜʷʱʘʷ ʦʮʝʥʢʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʜʘʤʠ. 
ɽʱʸ ʦʜʥʘ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ çʨʘʩʰʠʨʝʥʠʝ ʢʦʜʦʚè. 

ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʜʝʝ ʨʘʩʰʠʨʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ 
ʯʘʩʪʦ ʧʦʣʫʯʘʪʴ ʭʦʨʦʰʠʝ ʢʦʜʳ. ɽʛʦ ʪʘʢʞʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʨʘʩʰʠʨʝʥʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝè.  

ʇʫʩʪʴ },,,{ 21 myyyY 2=  ʙʫʜʝʪ ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʜʦʤ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ 2n . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ YyiÍ  ʤʳ ʠʤʝʝʤ ʩʬʝʨʠʯʝʩʢʠʝ 

ʢʦʜʳ iX , ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ 1n. ʈʘʩʰʠʨʝʥʠʝ Y  ʢʦʜʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʜʘ miXi ,,2,1, 2=  ʵʪʦ ʩʣʝʜʫʶʱʠʡ ʢʦʜ  
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ʛʜʝ iq ï ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ. ʊʝʨʤʠʥ 

çʨʘʩʰʠʨʝʥʠʝè ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʄʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʜ Y  ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 
ʧʦʜʢʦʜʘʤʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʜʢʦʜʘ. ʈʘʟʫʤʝʝʪʩʷ, ʫ ʪʘʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʝʩʪʴ ʠ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ, 

ʨʘʟʤʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 1n  ʜʦ 21 nn +  ʠ ʵʥʝʨʛʠʷ 

ʢʦʜʦʚ iX  ʜʦʣʞʥʘ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ, ʩ ʥʝʠʟʙʝʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʚ ʚʠʜʝ 

ʫʤʝʥʴʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ 
ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʠʪ ʭʦʨʦʰʠʝ ʢʦʜʳ. 
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ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʩʬʝʨʠʯʝʩʢʦʛʦ ʢʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʡ ʢʦʜ. 
ʈʘʚʥʦʚʝʩʥʳʤʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʦʜʳ, ʢʘʞʜʘʷ ʢʦʤʙʠʥʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ r  ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʩʠʤʚʦʣʦʚ. ʇʨʦʩʪʝʡʰʠʝ ʠʟ ʥʠʭ, ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ ʜʚʦʠʯʥʳʝ ʙʠʦʨʪʦʛʦʥʘʣʴʥʳʝ ʢʦʜʳ, ʠʤʝʶʪ ʚʠʜ 

 

1,,1,1,,,, 2121 +++ mm xxxxxx 22                                             (3) 

 

(ʢ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʝʟʳʟʙʳʪʦʯʥʦʛʦ ʢʦʜʘ ʜʦʧʠʩʳʚʘʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ, 
ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʥʝʝ ʪʦʯʥʦ ʚ m ʧʦʟʠʮʠʷʭ). ɺʠʜʥʦ, ʯʪʦ ʣʶʙʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ m ʝʜʠʥʠʮ, a 2=d . ɺ ʙʠʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʜʘʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 
ʚʩʝ ʦʰʠʙʢʠ, ʢʨʦʤʝ ʦʰʠʙʦʢ, ʧʨʠʚʦʜʷʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʯʠʩʣʘ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ m-ʟʥʘʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚʝʩʘ r  ʨʘʚʥʦ 

 
r

mr rCbM )1( -= .                                                        (4) 

 
ʊʘʢʠʝ ʤʥʦʞʝʩʪʚʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʜʳ. ɺ 

ʙʠʥʘʨʥʦʤ ʩʣʫʯʘʝ 2=b  ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ ʜʚʫʭ 
ʧʦʟʠʮʠʷʭ, ʘ ʜʣʷ 3²b  ʢʦʜʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 1. 

ʈʘʚʥʦʚʝʩʥʳʡ ʢʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚ 
ʤʘʰʠʥʳ ʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʚʥʦʚʝʩʥʦʛʦ ʢʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 
ʚ ʥʝʤ ʢʘʞʜʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʦʜʝʨʞʠʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ 
ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ. ʆʪʣʠʯʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʪʦʣʴʢʦ ʧʦʟʠʮʠʷʤʠ ʝʜʠʥʠʮ. 

ʕʪʦʪ ʢʦʜ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʧʷʪʦʛʦ ʨʘʟʨʷʜʘ ʢ ʪʝʪʨʘʜʝ, 
ʠʟʦʙʨʘʞʘʶʱʝʡ ʜʝʩʷʪʠʯʥʫʶ ʮʠʬʨʫ. ʂʦʜ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʦʰʠʙʦʢ, ʪ.ʝ. ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ 
ʠʥʚʝʨʩʠʷ ʪʦʣʴʢʦ ʝʜʠʥʠʮ ʠʣʠ ʪʦʣʴʢʦ ʥʫʣʝʡ. ʆʰʠʙʢʘ ʥʝ ʩʤʦʞʝʪ ʙʳʪʴ 
ʦʙʥʘʨʫʞʝʥʘ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ ʥʫʣʝʡ ʚ ʝʜʠʥʠʮʫ ʙʫʜʝʪ ʨʘʚʥʦ 
ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝʭʦʜʦʚ ʝʜʠʥʠʮ ʚ ʥʫʣʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʟʥʘʢʦʤ ʦʰʠʙʢʠ 
ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʚ ʢʦʤʙʠʥʘʮʠʠ. ʀʟʙʳʪʦʯʥʦʩʪʴ 
ʨʘʚʥʦʚʝʩʥʦʛʦ ʢʦʜʘ ç2 ʠʟ 5è ʚʳʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʦʛʦ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ ʢʦʜʘ. 
ɼʦʙʘʚʣʝʥʠʝ ʧʷʪʦʛʦ ʨʘʟʨʷʜʘ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 
( 3225= ), ʦʜʥʘʢʦ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʮʠʬʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ 10, ʢʦʪʦʨʳʝ 
ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʜʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʙʳʣʦ ʨʘʚʥʦ 2. 
ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ 
ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʜʘ 
ʚʳʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʦʛʦ ʢʦʜʘ ʩ ʧʨʦʚʝʨʢʦʡ ʥʘ ʯʝʪʥʦʩʪʴ. ʂʦʜ ç2 ʠʟ 5è 
ʦʙʥʘʨʫʞʠʚʘʝʪ ʦʜʠʥʦʯʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʦʰʠʙʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ 
ʤʘʰʠʥʘʭ ʙʳʣʠ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʠʪʴ ʨʘʚʥʦʚʝʩʥʳʡ ʢʦʜ ç2 ʠʟ 7è. ʆʜʥʘʢʦ ʨʝʟʢʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʠʟʙʳʪʦʯʥʦʩʪʠ ʥʝ ʧʦʚʳʰʘʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʛʦ 
ʢʦʜʘ, ʪʘʢ ʢʘʢ ʝʛʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʜʦʚʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʩʪʘʝʪʩʷ ʪʝʤ ʞʝ, ʪ. ʝ. ʨʘʚʥʳʤ 
2. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʥʘʢʦʚ ʚ ʢʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʰʠʙʦʢ. 
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ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʆʈʊɸʃɸ ɼʃʗ ɼʆʉʊʋʇɸ 
ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ ʆʈɽʅɹʋʈɻʉʂʆʁ ʆɹʃɸʉʊʀ  

ʂ ʄɽʊʆɼʀʏɽʉʂʀʄ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʈɽʉʋʈʉɸʄ ʀ 

ʇʈʆɻʈɸʄʄʅʓʄ ʇʈʆɼʋʂʊɸʄ 
 

ɹʦʣʦʜʫʨʠʥʘ ʀ.ʇ., ʃʘʙʫʟʦʚ ɺ.ɸ., ʐʫʭʤʘʥ ɸ.ɽ., ʇʦʣʝʞʘʝʚ ʇ.ʅ.,  
ʋʰʘʢʦʚ ʖ.ɸ., ʃʝʛʘʰʝʚ ʃ.ɺ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ ʩʝʨʴʝʟʥʦʛʦ 
ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʝʭʥʠʢʫ, ʣʠʮʝʥʟʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʩʪʨʦ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ ʫʩʪʘʨʝʚʰʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʥʝʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʝʨʩʠʡ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  
ɺ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ 2016 ʛ. ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʧʨʝʜʝʣʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʧʧʘʨʘʪʥʳʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ʫʯʠʪʝʣʝʡ ʠ ʰʢʦʣʴʥʠʢʦʚ. 
ɺ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 722 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʟ ʚʩʝʭ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʤʧʴʶʪʝʨʦʚ, ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʯʝʥʠʢʘʤʠ, ʧʦ ʩʦʙʨʘʥʥʳʤ ʜʘʥʥʳʤ 

ʩʦʩʪʘʚʠʣʦ 8820 ʰʪ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʦʚ ʩʦʩʪʘʚʠʣʦ 826. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʰʢʦʣ ʠʤʝʝʪʩʷ ʦʜʠʥ ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʣʘʩʩ, ʚ 99 ï ʜʚʘ ʢʣʘʩʩʘ, ʚ 13 

ʰʢʦʣʘʭ ï ʪʨʠ ʢʣʘʩʩʘ ʠ ʚ ʦʜʥʦʡ ʰʢʦʣʝ (ɿɸʊʆ ʂʦʤʘʨʦʚʩʢʠʡ) ï 4 ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʢʣʘʩʩʘ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ï 9. 

ɸʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ 80% 
ʢʦʤʧʴʶʪʝʨʦʚ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ Windows. ʇʨʠ ʵʪʦʤ 
ʆʉ Linux ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʜʢʦ, ʧʨʠʯʝʤ, ʯʝʤ ʣʫʯʰʝ ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʤʧʴʶʪʝʨʘ, 

ʪʝʤ ʨʝʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʆʉ Linux. ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜ Linux ʚ ʦʙʫʯʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ 

ʥʝ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ ʧʨʦʛʨʘʤʤ, ʘ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ 
ʫʯʠʪʝʣʝʡ ʠ, ʦʩʦʙʝʥʥʦ, ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

Linux ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʠ 
ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ.  

ɼʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ. 1 ʧʦʢʘʟʳʚʘʶʪ ʧʨʦʮʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʚʝʨʩʠʡ Windows ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʭʫʜʰʝʡ ʠ ʣʫʯʰʝʡ ʢʦʥʬʠʛʫʨʘʮʠʷʭ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʘʨʝʚʰʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
Windows 2000 ʠ Windows XP ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 353 ʰʢʦʣʘʭ ʥʘ 

ʢʦʤʧʴʶʪʝʨʘʭ ʫʯʝʥʠʢʦʚ ʠ 426 ʰʢʦʣʘʭ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʫʯʠʪʝʣʝʡ. ɽʩʣʠ ʫʯʝʩʪʴ, 
ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʰʢʦʣʘʭ ʷʚʣʷʝʪʩʷ Windows 7, ʜʣʷ ʢʦʪʦʨʦʡ 

ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ ʩ 2015 ʛʦʜʘ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʫʩʪʘʨʝʚʰʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 
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89% ʰʢʦʣ, ʘ ʥʦʚʝʡʰʘʷ Windows 10 ï ʪʦʣʴʢʦ ʚ 15% ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪʦ ʥʘ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ ʆʉ Windows 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʚʝʨʩʠʡ Windows ʦʧʘʩʥʦ ʪʝʤ, ʯʪʦ ʥʘ ʥʠʭ ʥʝ 
ʚʳʧʫʩʢʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʨʘʞʝʥʠʶ 

ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʇʆ ʥʝ ʨʘʙʦʪʘʝʪ 
ʥʘ ʵʪʠʭ ʚʝʨʩʠʷʭ, ʥʘʧʨʠʤʝʨ, Microsoft Office 2016, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʰʢʦʣʘʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʠʜʢʦʡ. 
ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʚʝʨʩʠʡ Windows ï 

ʫʩʪʘʨʝʚʰʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ 
ʧʝʨʝʭʦʜ ʥʘ Windows 10 ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ ʙʳʣ ʙʝʩʧʣʘʪʥʳʤ.  

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ  
 

ɼʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ. 2 ʧʦʢʘʟʳʚʘʶʪ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʘ 
ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʭʫʜʰʝʡ ʠ ʣʫʯʰʝʡ ʢʦʥʬʠʛʫʨʘʮʠʷʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 6 ʰʢʦʣʘʭ ʝʱʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʩ 128 Mb ʆɿʋ, 26 ʰʢʦʣʘʭ ï ʩ 256 Mb ʆɿʋ, 351 
ʰʢʦʣʝ ï ʩ 512 Mb ʆɿʋ. ʆʙʲʝʤ ʧʘʤʷʪʠ ʤʝʥʝʝ 1ɻʙ ʆɿʋ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʝʤʣʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 
ʧʨʦʛʨʘʤʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʊʦʣʴʢʦ ʚ 41 ʰʢʦʣʝ ʤʠʥʠʤʘʣʴʥʘʷ 
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ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʠʤʝʝʪ 3 ɻʙ ʆɿʋ ʠ ʙʦʣʝʝ, ʯʪʦ ʧʨʠʝʤʣʝʤʦ ʜʣʷ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʬʠʩʥʳʭ ʧʘʢʝʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʰʢʦʣ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʘʨʝʚʰʠʝ ʚʝʨʩʠʠ Microsoft Office (2003 ʠ 2007), ʯʪʦ 
ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʨʝʚʰʠʭ ʚʝʨʩʠʡ Windows. ʆʜʥʘʢʦ ʧʘʨʘʣʣʝʣʴʥʦ ʚ 

32% ʰʢʦʣ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʝ ʦʬʠʩʥʳʝ ʧʘʢʝʪʳ OpenOffice ʠ LibreOffice.  
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ ʦʩʥʦʚʥʦʤ ʚ ʰʢʦʣʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʩʧʣʘʪʥʳʝ ʧʘʢʝʪʳ GIMP ʠ Paint.NET. ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʧʣʘʪʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ Corel ʠ Adobe. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ 108 ʰʢʦʣ ʠʩʧʦʣʴʟʫʶʪ Corel Draw ʠ 143 ʰʢʦʣʳ ï ʨʝʜʘʢʪʦʨʳ Adobe 
Photoshop ʠʣʠ Illustrator. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʜʥʘ 

ʙʝʩʩʨʦʯʥʘʷ ʣʠʮʝʥʟʠʷ CorelDRAW Graphics Suite X8 Classroom License (16 
ʢʦʤʧʴʶʪʝʨʦʚ) ʩʪʦʠʪ ʦʢʦʣʦ 30 ʪʳʩ. ʨʫʙʣʝʡ, ʦʜʥʘ ʛʦʜʦʚʘʷ ʣʠʮʝʥʟʠʷ Adobe 

Photoshop ʥʘ 1 ʢʦʤʧʴʶʪʝʨ ʩʪʦʠʪ ʦʢʦʣʦ 10 ʪʳʩ. ʨʫʙʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜʳ 
ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʛʦʜ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 15 ʤʣʥ. ʨʫʙʣʝʡ, ʧʨʠ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣ ʥʝ 
ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʟʘʢʫʧʘʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʝʪ ʫʩʪʘʨʝʚʰʠʝ 
ʢʦʤʧʴʶʪʝʨʳ, ʚʝʨʩʠʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʬʠʩʥʳʭ ʧʘʢʝʪʦʚ. ʕʪʦ ʩʠʣʴʥʦ 
ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʚʠʨʪʫʘʣʠʟʘʮʠʶ ʠ ʧʝʨʝʥʦʩ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʮʝʥʪʨʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ. ʆʙʣʘʯʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ 
ʨʘʙʦʪʘʪʴ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ DaaS (Desktop as a Service, ʨʘʙʦʯʠʡ ʩʪʦʣ ʚ 

ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʘ), ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʞʜʦʤʫ ʫʯʘʱʝʤʫʩʷ 
ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ (ʚʠʨʪʫʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ) 

ʩʦ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ. ɼʦʩʪʫʧ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ ʦʢʨʫʞʝʥʠʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʯʘʱʠʤʠʩʷ 

ʫʜʘʣʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 
(ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʫʩʪʘʨʝʚʰʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ) ʠʣʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʥʦʫʪʙʫʢʦʚ, ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʤʘʨʪʬʦʥʦʚ).  
ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʝʛʠʦʥʘ ʪʠʧʦʚʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʣʠʮʝʥʟʠʠ ʥʘ ʧʣʘʪʥʳʝ ʧʨʦʜʫʢʪʳ. 
ʇʨʠ ʵʪʦʤ ʚʠʨʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʟʘʧʫʩʢʘ ʢʦʥʬʠʛʫʨʘʮʠʡ ʪʘʢʞʝ ʧʨʦʱʝ 

ʘʨʝʥʜʦʚʘʪʴ ʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʣʘʯʥʳʭ ʧʨʦʚʘʡʜʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ çOneCloudè, 
çSelectelè.  

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʦʙʣʘʢʝ ʚ ʚʠʜʝ ʩʝʨʚʝʨʘ Windows ʩ ʫʜʘʣʝʥʥʳʤ 
ʜʦʩʪʫʧʦʤ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʩʪʨʘʪʝʛʠʠ: ʨʘʟʤʝʱʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʘʣʦʤʦʱʥʳʭ 

ʩʝʨʚʝʨʦʚ, ʧʦ ʦʜʥʦʤʫ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʣʠʙʦ ʨʘʟʤʝʱʝʥʠʝ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʩʝʨʚʝʨʦʚ ʤʦʱʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʤʥʦʛʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 
ʠʩʧʳʪʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʆɿʋ ʠ ʷʜʝʨ ʜʣʷ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʬʠʩʥʦʤ ʨʝʞʠʤʝ (ʨʘʙʦʪʘ ʩ ʦʬʠʩʥʳʤ ʧʘʢʝʪʦʤ) ʠ ʚ 
ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ (ʨʘʙʦʪʘ ʩʦ ʩʨʝʜʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 
ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʨʘʟʤʝʱʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ ʚʳʛʦʜʥʝʡ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʉ 
ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʠʧʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʩʪʦʣʦʚ ʥʘ ʦʜʠʥ ʚʠʨʪʫʘʣʴʥʳʡ 

ʢʣʘʩʩ ʩʦʩʪʘʚʣʷʝʪ 10-12, ʠʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ 
ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʜʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʝʨʚʝʨʘ ʥʘ ʚʠʨʪʫʘʣʴʥʳʡ ʢʣʘʩʩ.  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ 

ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ (ʈʎʂɼ) ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ 
www.56bit.ru ʜʣʷ ʜʦʩʪʫʧʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ʢ ʤʝʪʦʜʠʯʝʩʢʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ. 
ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʨʪʘʣʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

˸ͦ͒ͯ͡Έ
͔͙ͣͭͦ͒;͔͎ͫͦͦ͟ 
Ή͔͎ͭͪͦͤͤͦͦ͟͡ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ 
ͼ͔ͤͭͪ͊ (˸̏˻̇)

˸ͦ͒ͯ͡Έ
͙͔ͨͦ͒ͫͫͭͣ· 
͒ͦͫͭͯͨ͊ ͟ 
͍͙ͪͭͯ͊͡Έͤ·ͣ 
͔͍͔ͫͪͪ͊ͣ

˸ͦ͒ͯ͡Έ
͔͙ͦ͋ͪͭ͟ ͤ͊͒ API 
͙ͨͯ͋͡;͎ͤͦͦ 
͍͚͔ͨͪͦ͊͒ͪ͊

˸ͦ͒ͯ͡Έ ͊ͨͯͫ͊͘͟ ͙ 
͔͙͍͙ͦͭͫ͗͊ͤ͡Ύ 
͍͙ͪͭͯ͊͡Έͤ·ͻ 
͔͍͔͍ͫͪͪͦ

˸ͦ͒ͯ͡Έ 
͙͙͒ͤ͊ͣ;͔͚ͫͦ͟ 
͚͙ͤ͊ͫͭͪͦ͟ nginx

ˣ͊͊͘ 
͒͊ͤͤ·ͻ
˾̇˴˨

̂;͙͔ͭ͡Ύ, 
͙ͦͦͪ͒ͤ͊ͭͦͪ͟· ͙ 
΄ͦ͟͡Έ͙͙ͤ͟ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 1

ˤ͔͙͔ͤͯͭͪͤͤ 
ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ 

(͙͙͊͒ͣͤͫͭͪ͊ͭͦͪ·, 
͔ͣͦ͒ͪ͊ͭͦͪ·)

...

̂;͙͔ͭ͡Ύ, 
͙ͦͦͪ͒ͤ͊ͭͦͪ͟· ͙ 
΄ͦ͟͡Έ͙͙ͤ͟ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ N

nginx

API ͨ ͙ͯ͋͡;͎ͤͦͦ 
ͦ͋͊͡;͎ͤͦͦ 
͍͚͔ͨͪͦ͊͒ͪ͊

ˤ͙ͪͭͯ͊͡Έͤ·͚ ̇˻˨  ͒͡Ύ ͔͍͔͚ͫͪͪͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·

ˤ͙ͪͭͯ͊͡Έͤ·͔ ͔͍͔ͫͪͪ· ͫ 
͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ˽˻ ͙ ͙͡ͼ͔͙ͤ͘Ύ͙ͣ

ˤ͙ͪͭͯ͊͡Έͤ·͚ ̇˻˨ ͒͡Ύ 
͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͙͚ͦͪͯ͗ͤ͟

ˣ͊͊͘ 
͒͊ͤͤ·ͻ
˸̏˻̇
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ɺʩʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʫʤ ʜʚʫʭ 
ʚʠʨʪʫʘʣʴʥʳʭ ʎʆɼ: 

ʘ) ɺʠʨʪʫʘʣʴʥʳʡ ʎʆɼ ʜʣʷ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʙ) ɺʠʨʪʫʘʣʴʥʳʡ ʎʆɼ ʜʣʷ ʚʠʨʪʫʘʣʴʥʳʭ ʦʢʨʫʞʝʥʠʡ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʟʘʧʫʩʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ (ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ) ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ 
ʦʢʨʫʞʝʥʠʷʤʠ ʜʣʷ ʨʘʙʦʪʳ ʫʯʠʪʝʣʝʡ ʠ ʰʢʦʣʴʥʠʢʦʚ. ʇʦʜʦʙʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʟʦʣʠʨʦʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʨʝʩʫʨʩʳ ʦʪ ʚʠʨʪʫʘʣʴʥʳʭ 
ʦʢʨʫʞʝʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʴʥʳʡ ʙʠʣʣʠʥʛ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʪ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʙʦʪʫ 
ʚʠʨʪʫʘʣʴʥʳʭ ʦʢʨʫʞʝʥʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʠʟʦʙʨʘʞʝʥʥʳʤʠ ʥʘ 
ʨʠʩʫʥʢʝ 3, ʷʚʣʷʶʪʩʷ: 

ʘ) ʄʦʜʫʣʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ nginx ï ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʩʪʨʦʡʢʫ 
ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ nginx ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʦʢʨʫʞʝʥʠʷʤ, ʤʝʪʦʜʠʯʝʩʢʦʤʫ 

ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʮʝʥʪʨʫ ʠʣʠ ʢ ʧʦʜʩʠʩʪʝʤʝ ʜʦʩʪʫʧʘ ʢ 
ʚʠʨʪʫʘʣʴʥʳʤ ʩʝʨʚʝʨʘʤ. 

ʙ) ʄʦʜʫʣʴ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 
(ʄʕʆʎ) ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʫʧʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʫʯʝʙʥʦ-
ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʫʯʠʪʝʣʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ. 

ʚ) ʄʦʜʫʣʴ ʧʦʜʩʠʩʪʝʤʳ ʜʦʩʪʫʧʘ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʩʝʨʚʝʨʘʤ ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʦʢʨʫʞʝʥʠʷʤ 
ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʠʣʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ. 

ʛ) ʄʦʜʫʣʴ ʟʘʧʫʩʢʘ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ ï ʠʩʧʦʣʴʟʫʝʪ 
ʦʙʝʨʪʢʫ ʥʘʜ API ʧʫʙʣʠʯʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 
ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ. 

ʜ) ʄʦʜʫʣʴ ʦʙʝʨʪʢʠ ʥʘʜ API ʧʫʙʣʠʯʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ï 
ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʦʚʘʡʜʝʨʦ-ʟʘʚʠʩʠʤʳʡ ʤʦʜʫʣʴ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʧʨʦʩʣʦʡʢʫ ʤʝʞʜʫ API ʧʨʦʚʘʡʜʝʨʘ ʠ ʤʦʜʫʣʝʤ ʟʘʧʫʩʢʘ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ 
ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ. ɺ ʩʣʫʯʘʝ ʩʤʝʥʳ ʧʨʦʚʘʡʜʝʨʘ ʜʦʣʞʝʥ ʧʝʨʝʧʠʩʳʚʘʪʴʩʷ 
ʪʦʣʴʢʦ ʜʘʥʥʳʡ ʤʦʜʫʣʴ. 

ʝ) ɹʘʟʘ ʜʘʥʥʳʭ ʄʕʆʎ ï ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 
ʤʘʪʝʨʠʘʣʳ, ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʘʚʪʦʨʩʪʚʝ, ʥʘʟʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ, ʢʣʘʩʩʳ, ʪʝʤʳ ʠ 

ʨʘʟʜʝʣʳ. 
ʞ) ɹʘʟʘ ʜʘʥʥʳʭ ʈʎʂɼ ï ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 

ʨʝʩʫʨʩʥʦʛʦ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ, ʚʢʣʶʯʘʷ ʩʚʝʜʝʥʠʷ ʦʙ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʢʦʦʨʜʠʥʘʪʦʨʘʭ, ʫʯʠʪʝʣʷʭ, 

ʨʘʩʧʠʩʘʥʠʠ ʠ ʪ.ʧ. 
ʆʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʦʨʪʘʣʘ ʚʳʩʪʫʧʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï ʫʯʠʪʝʣʷ, ʢʦʦʨʜʠʥʘʪʦʨʳ ʠ ʰʢʦʣʴʥʠʢʠ, ʘ ʪʘʢʞʝ  
ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ï ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʠ ʤʦʜʝʨʘʪʦʨʳ. 
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ʆʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ  ʷʚʣʷʶʪʩʷ: 
ʘ) ʋʯʝʥʠʢ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʝ ʠʤʝʶʱʠʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʚ 

ʩʠʩʪʝʤʝ. ʄʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʚʢʣʶʯʘʷ ʠʭ ʧʨʦʩʤʦʪʨ, 
ʧʦʠʩʢ ʠ ʩʢʘʯʠʚʘʥʠʝ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʚ ʩʦʟʜʘʥʥʳʝ ʫʯʠʪʝʣʝʤ 
ʚʠʨʪʫʘʣʴʥʳʝ ʦʢʨʫʞʝʥʠʷ. 

ʙ) ʋʯʠʪʝʣʴ ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ, ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ 
ʫʯʝʥʠʢʘ (ʤʦʞʝʪ ʜʝʣʘʪʴ ʚʩʝ, ʯʪʦ ʠ ʫʯʝʥʠʢ). ʊʘʢʞʝ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ 

ʩʠʩʪʝʤʫ ʠ ʚʳʭʦʜʠʪʴ ʠʟ ʥʝʝ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘʪʴ ʩ ʟʘʥʷʪʠʷʤʠ 
ʧʦ ʪʨʝʙʦʚʘʥʠʶ (ʩʦʟʜʘʚʘʪʴ ʠ ʦʪʤʝʥʷʪʴ ʠʭ). ʋʯʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
ʚ) ʂʦʦʨʜʠʥʘʪʦʨ ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ, 

ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ ʫʯʝʥʠʢʘ. ʂʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ ʠ ʚʳʭʦʜʠʪʴ ʠʟ 
ʥʝʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ (ʰʘʙʣʦʥ ʨʘʩʧʠʩʘʥʠʷ ʠ ʨʘʩʧʠʩʘʥʠʝ ʥʘ 

ʪʝʢʫʱʫʶ ʥʝʜʝʣʶ), ʨʘʙʦʪʘʪʴ ʩ ʫʯʠʪʝʣʷʤʠ (ʧʨʠʛʣʘʰʘʪʴ ʫʯʠʪʝʣʝʡ, ʫʜʘʣʷʪʴ ʠ 
ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʘʧʠʩʠ ʦ ʥʠʭ), ʨʘʙʦʪʘʪʴ ʩ ʢʣʘʩʩʘʤʠ ʫʯʝʥʠʢʦʚ (ʩʦʟʜʘʚʘʪʴ, 

ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ ʢʣʘʩʩʳ), ʨʘʙʦʪʘʪʴ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʟʚʦʥʢʦʚ (ʩʦʟʜʘʚʘʪʴ, 
ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ), ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʢʫʨʠʨʦʚʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ. 

ʛ) ʄʦʜʝʨʘʪʦʨ ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʱʠʡʩʷ 

ʧʦʪʦʤʢʦʤ ʫʯʝʥʠʢʘ. ɼʦʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʤʦʜʝʨʘʪʦʨʘ: ʚʭʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ ʠ 
ʚʳʭʦʜʠʪʴ ʠʟ ʥʝʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʤʝʪʘ, ʧʫʙʣʠʢʦʚʘʪʴ, ʫʜʘʣʷʪʴ ʠ 

ʠʟʤʝʥʷʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʤʝʪʘ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʪʝʤʘʤʠ (ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ), ʨʘʙʦʪʘ ʩ 

ʨʘʟʜʝʣʘʤʠ ʚʥʫʪʨʠ ʪʝʤ (ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ).  
ʜ) ɸʜʤʠʥʠʩʪʨʘʪʦʨ ï ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʘʚʘ. ʅʘʩʣʝʜʫʝʪʩʷ ʦʪ ʫʯʝʥʠʢʘ, ʪʘʢʞʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʠʩʪʝʤʫ ʠ 
ʚʳʭʦʜʠʪʴ ʠʟ ʥʝʝ, ʫʧʨʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʩʦʟʜʘʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʫʯʝʪʥʳʝ 

ʟʘʧʠʩʠ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʠ ʤʦʜʝʨʘʪʦʨʦʚ, ʠʟʤʝʥʷʪʴ  ʠ ʫʜʘʣʷʪʴ ʠʭ, ʥʘʟʥʘʯʘʪʴ 
ʢʦʦʨʜʠʥʘʪʦʨʘʤ ʰʢʦʣʳ, ʘ ʤʦʜʝʨʘʪʦʨʘʤ ï ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʧʨʝʜʤʝʪʘʤ ʠ ʢʣʘʩʩʘʤ), 

ʨʘʙʦʪʘʪʴ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ (ʩʦʟʜʘʚʘʪʴ ʠ ʫʜʘʣʷʪʴ ʠʭ, 
ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ). 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʫʨʦʢʘʤ, 
ʚʢʣʶʯʘʶʱʠʤ ʫʯʝʙʥʳʝ, ʪʝʢʩʪʦʚʳʝ ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʘʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʄʝʪʦʜʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ (ʄʕʆʎ) (ʩʭʝʤʘ ʜʦʩʪʫʧʘ 
ʢ ʧʦʨʪʘʣʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4). ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʨʪʘʣʘ: 

Å ɼʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʧʦ ʚʩʝʤ ʧʨʝʜʤʝʪʘʤ ʜʣʷ 
ʚʩʝʭ ʢʣʘʩʩʦʚ. 

Å ʅʘʛʣʷʜʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʚʠʜʝʦ, ʛʨʘʬʠʢʘ, 
ʠʥʬʦʛʨʘʬʠʢʘ, ʩʭʝʤʳ, ʪʝʢʩʪ, ʧʨʝʟʝʥʪʘʮʠʷ. 

Å ʇʨʦʩʪʦʪʘ ʨʘʙʦʪʳ ï ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚ ʪʨʠ ʢʣʠʢʘ, ʫʤʥʳʡ 
ʧʦʠʩʢ. 
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ʀʥʬʦʨʤʘʪʠʢʘ 
10 ʢʣʘʩʩ

ʋʨʦʢ 1 - ɺʚʝʜʝʥʠʝ

ʋʨʦʢ 2 - ɸʨʭʠʪʝʢʪʫʨʘ

ʋʨʦʢ 3 ï ʉʠʩʪʝʤʳ 
ʩʯʠʩʣʝʥʠʷ

ʋʨʦʢ 10 ï ʗɺʋ

ʅʝʪ

Windows

Windows, 
SMath

Windows, 
VisualStudio

ʊʝʤʳ ʫʨʦʢʦʚʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ

ʄʘʪʝʨʠʘʣʳ

ʫʨʦʢʦʚ

¶ ʄʝʪʦʜʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ

¶ ɺʠʜʝʦ-ʤʘʪʝʨʠʘʣ

¶ ʉʩʳʣʢʠ

¶ ʄʝʪʦʜʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ

¶ ɺʠʜʝʦ-ʤʘʪʝʨʠʘʣ

¶ ʉʩʳʣʢʠ

¶ ʄʝʪʦʜʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ

¶ ɺʠʜʝʦ-ʤʘʪʝʨʠʘʣ

¶ ʉʩʳʣʢʠ

¶ ʄʝʪʦʜʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ

¶ ɺʠʜʝʦ-ʤʘʪʝʨʠʘʣ

¶ ʉʩʳʣʢʠ

ɿ
ʘ
ʧ
ʦ
ʣ
ʥ
ʷ
ʝ
ʪ
ʩ
ʷ
 
ʫ
ʯ
ʠ
ʪ
ʝ
ʣ
ʝ
ʤ

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʄʕʆʎ 
 
ɺʩʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʧʦʨʪʘʣʝ, 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ. ɺʥʫʪʨʠ 
ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʩ ʧʝʨʚʦʛʦ ʧʦ ʦʜʠʥʥʘʜʮʘʪʳʡ 
ʢʣʘʩʩ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʜʝʣʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʪʝʤʳ (ʨʠʩʫʥʦʢ 
5).  

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʉʧʠʩʢʠ ʨʘʟʜʝʣʦʚ ʠ ʪʝʤ 
 
ʈʘʟʜʝʣ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʘʚʫ ʫʯʝʙʥʠʢʘ, ʚ ʠʤʝʥʠ ʨʘʟʜʝʣʘ 

ʫʢʘʟʳʚʘʶʪʩʷ ʬʘʤʠʣʠʠ ʘʚʪʦʨʦʚ ʫʯʝʙʥʠʢʘ. ʂʘʞʜʘʷ ʪʝʤʘ ʦʙʳʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʦʜʥʦʤʫ ʫʨʦʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʳʤ ʧʦʫʨʦʯʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ. ɺʥʫʪʨʠ 
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ʢʘʞʜʦʡ ʪʝʤʳ ʜʦʩʪʫʧʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʪʠʧʫ: ʪʝʢʩʪ, ʧʨʝʟʝʥʪʘʮʠʷ, ʚʠʜʝʦ, ʚʦʧʨʦʩʳ, ʟʘʜʘʥʠʷ ʠ 
ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ (ʨʠʩʫʥʦʢ 6). 

 
 

ʈʠʩʫʥʦʢ 6 ï ʊʝʤʘ ʫʨʦʢʘ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

 
ʇʦʠʩʢ ʥʘ ʧʦʨʪʘʣʝ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʧʦ ʥʘʟʚʘʥʠʶ, ʪʘʢ ʠ ʧʦ ʧʦʣʥʦʤʫ ʪʝʢʩʪʫ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʫʤʥʦʛʦ ʧʦʠʩʢʘ, ʩʨʘʟʫ ʧʦʩʣʝ ʚʚʦʜʘ 
ʩʣʦʚʘ ʚʳʚʦʜʠʪʩʷ ʩʧʠʩʦʢ ʪʝʤ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ. 
ɺʚʦʜ ʩʣʝʜʫʶʱʠʭ ʩʣʦʚ ʫʪʦʯʥʷʝʪ ʧʦʠʩʢ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 
ʨʘʥʞʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʳʜʚʠʛʘʝʪ ʚʧʝʨʝʜ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʨʪʘʣ ʟʘʧʦʤʠʥʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʥʠʭ 
ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʪʝʤ, ʪʘʢ ʯʪʦ ʢ ʥʠʤ ʚʩʝʛʜʘ ʤʦʞʥʦ ʙʳʩʪʨʦ ʚʝʨʥʫʪʴʩʷ. 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʦʨʪʘʣ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ: 

ʘ) ʇʦ ʪʨʝʙʦʚʘʥʠʶ ï ʢʦʛʜʘ ʫʯʠʪʝʣʴ ʦʪʧʨʘʚʣʷʝʪ ʟʘʷʚʢʫ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 
ʟʘʥʷʪʠʷ (ʟʘ 10-15 ʤʠʥʫʪ ʜʦ ʝʛʦ ʥʘʯʘʣʘ), ʫʢʘʟʳʚʘʷ ʞʝʣʘʝʤʳʡ ʜʠʩʢʦʚʳʡ ʦʙʨʘʟ ʩ 
ʥʝʦʙʭʦʜʠʤʳʤ ʇʆ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʢʣʶʯʘʷ ʫʯʠʪʝʣʷ) ʠ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʥʷʪʠʷ. 

ʙ) ʇʦ ʨʘʩʧʠʩʘʥʠʶ ï ʢʦʦʨʜʠʥʘʪʦʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʩʦʩʪʘʚʣʷʝʪ ʰʘʙʣʦʥ ʨʘʩʧʠʩʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʟʘʥʷʪʠʷ (ʨʠʩʫʥʦʢ 7). ɺ 
ʥʘʯʘʣʝ ʢʘʞʜʦʡ ʥʝʜʝʣʠ ʰʘʙʣʦʥ ʨʘʩʧʠʩʘʥʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʨʘʩʧʠʩʘʥʠʝ ʪʝʢʫʱʝʡ 
ʥʝʜʝʣʠ, ʢʦʪʦʨʦʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʠʣʠ ʫʪʦʯʥʝʥʦ 
ʢʦʦʨʜʠʥʘʪʦʨʦʤ.  
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ʈʠʩʫʥʦʢ 7 ï ʐʘʙʣʦʥ ʨʘʧʠʩʘʥʠʷ  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʘʥʷʪʠʷ ʟʘʨʘʥʝʝ ʜʦ ʥʘʯʘʣʘ ʟʘʥʷʪʠʷ 
ʩʦʟʜʘʝʪʩʷ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ. ɼʣʷ ʝʝ ʩʦʟʜʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʢʘʟʘʥʥʳʡ ʜʠʩʢʦʚʳʡ ʦʙʨʘʟ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʇʆ, ʘ ʪʠʧ ʚʠʨʪʫʘʣʴʥʳʡ ʤʘʰʠʥʳ 
(ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ, ʨʘʟʤʝʨ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʠ) ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʫʯʝʥʠʢʠ ʯʝʨʝʟ 
ʫʯʠʪʝʣʷ ʧʦʣʫʯʘʶʪ ʢʦʜ ʜʦʩʪʫʧʘ ʠ ʤʦʛʫʪ ʯʝʨʝʟ ʙʨʘʫʟʝʨ, ʧʨʦʡʜʷ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦ 

ʢʦʜʫ, ʨʘʙʦʪʘʪʴ ʩʦ ʩʚʦʠʤʠ ʦʪʜʝʣʴʥʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʦʢʨʫʞʝʥʠʷʤʠ (ʨʠʩʫʥʦʢ 8). 
 

 
 

ʈʠʩʫʥʦʢ 8 ï ɺʠʨʪʫʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʩʪʦʣ ʫʯʝʥʠʢʘ  

 
ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʨʦʢʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʠ 

ʦʪʞʠʛʘ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ [1-4]. ɼʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ: 
- ʩʦʩʪʘʚʣʷʪʴ ʨʘʩʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ 

ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʫʨʦʢʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 
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ʧʦʞʝʣʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚʝʜʫʱʠʭ ʧʨʝʜʤʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 
ʢʣʘʩʩʦʚ; 

- ʫʯʠʪʳʚʘʪʴ ʣʠʮʝʥʟʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʇʆ, ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʘʭ 
ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

- ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʢʘ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ 
ʤʘʠhʥ ʧʦʜ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʇʆ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʜʘʥʥʦʤ ʫʨʦʢʝ 

ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ (ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʫʩʣʫʛ ʦʙʣʘʯʥʳʭ 
ʧʨʦʚʘʡʜʝʨʦʚ); 

- ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʇʆ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʫʨʦʢʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʈʎʂɼ, ʚʢʣʶʯʘʶʱʘʷ 
ʟʘʱʠʪʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʟʘʱʠʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ 

ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʠ ʥʘʩʪʨʦʡʢʫ 
ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ ʠ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʚʩʝ ʫʟʣʳ, ʫʩʪʘʥʦʚʢʫ ʘʥʪʠʚʠʨʫʩʘ 

ʥʘ Windʦws ʩʠʩʪʝʤʳ, ʫʩʪʘʥʦʚʢʫ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ ʩ ʬʠʣʴʪʨʘʤʠ ʜʣʷ ʜʦʩʪʫʧʘ ʚ 
ʀʥʪʝʨʥʝʪ ʩ ʫʟʣʦʚ, ʥʘʩʪʨʦʡʢʫ DNS ʥʘ ʙʝʟʦʧʘʩʥʳʡ ʬʠʣʴʪʨʦʚʘʥʥʳʡ DNS Yandex, 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʠʪʠʢ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʧʝʨʠʦʜʠʯʝʩʢʦʝ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ Windows ʫʟʣʦʚ ʠʟ ʦʙʨʘʟʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʱʠʱʝʥʥʦʛʦ 
ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʈʎʂɼ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʦʚʳʭ ʢʦʜʦʚ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʦʢʨʫʞʝʥʠʷʤ. 
ɼʣʷ ʪʝʩʪʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʨʪʘʣʘ ʧʨʦʚʝʜʝʥʦ ʨʘʟʤʝʱʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 9-11 ʢʣʘʩʩʦʚ ʧʦ 6 ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ: ʠʥʬʦʨʤʘʪʠʢʝ, 
ʦʙʱʝʩʪʚʦʟʥʘʥʠʶ, ʠʩʪʦʨʠʠ, ʛʝʦʤʝʪʨʠʠ, ʘʣʛʝʙʨʝ, ʬʠʟʠʢʝ. ʅʘ ʧʦʨʪʘʣʝ ʨʘʟʤʝʱʝʥʦ 

1103 ʫʨʦʢʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 1301 ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ, 513 ʧʨʝʟʝʥʪʘʮʠʡ, 100 
ʟʘʜʘʥʠʡ, 24 ʚʠʜʝʦʨʦʣʠʢʘ, 49 ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʪʝʩʪʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʜʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʩʠʩʪʝʤʫ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʢʦʦʨʜʠʥʘʪʦʨʳ 9 
ʰʢʦʣ ʛ. ʆʨʝʥʙʫʨʛʘ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʈʎʂɼ ʙʳʣʦ ʩʦʟʜʘʥʦ 29 ʟʘʥʷʪʠʡ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, 62 ʫʨʦʢʘ ʚ ʧʦʩʪʦʷʥʥʦʤ 
ʨʘʩʧʠʩʘʥʠʠ.  

ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩʦʚ ʧʦʨʪʘʣʘ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʝʰʠʨʦʚʘʥʠʷ ʠ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ.  ɺ ʮʝʣʦʤ, 
ʪʝʩʪʦʚʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʘ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʜʚʠʥʫʪʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ 
ʨʘʟʨʘʙʦʪʢʫ ʟʘʚʝʨʰʝʥʥʦʡ ʠ ʧʝʨʝʡʪʠ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʨʪʘʣ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʮʝʥʟʠʡ ʥʘ ʇʆ, 
ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʫʧʨʦʱʝʥʠʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʦʧʣʘʪʳ ʪʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʨʝʩʫʨʩʦʚ. ɺʥʝʜʨʝʥʠʝ ʧʦʨʪʘʣʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʩʪʦʷʥʥʦ 
ʦʙʥʦʚʣʷʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʣʫʯʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʦʙʨʘʟʦʚʘʥʠʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ (ʛʨʘʥʪ ˉ 37 ʦʪ 30 ʠʶʥʷ 2016 ʛ.), ʈʌʌʀ 
(ʧʨʦʝʢʪʳ ˉ 16-07-01004, 16-47-560335), ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʩʪʠʧʝʥʜʠʠ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʘʩʧʠʨʘʥʪʦʚ (ʉʇ-2179.2015.5). 
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ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ʈɸɿɺʀʊʀʗ ʂʆʄʇɽʊɽʅʎʀʁ 
ʋʏʀʊɽʃʗ ʂɺɸʃʀʌʀʎʀʈʆɺɸʅʅʆ ʅɸɹʀʈɸʊʔ  

ʄɸʊɽʄɸʊʀʏɽʉʂʀʁ ʊɽʂʉʊ 

 
ɹʫʛʨʦʚʘ ʆ.ɺ. 

ʆʨʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ 
çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʆʨʩʢ 

 
ɺ ʨʘʥʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

çʈʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 
ʪʝʢʩʪè [1], ʙʳʣ ʚʳʷʚʣʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ [2], [3], [4], [5].  
ɺ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 
ʪʝʢʩʪ ʩʦʛʣʘʩʥʦ ʜʦʢʫʤʝʥʪʘ "ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʫʯʠʪʝʣʝʡ. ʈʝʢʦʤʝʥʜʘʮʠʠ 
ʖʅɽʉʂʆ" (ʜʘʣʝʝ ʈʝʢʦʤʝʥʜʘʮʠʠ ʖʅɽʉʂʆ) [4, ʩ. 175]. 

ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʫʯʠʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷʤ ʖʅɽʉʂʆ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʜʥʠʤ ʠʟʤʝʨʝʥʠʝʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʪʨʠ ʧʦʜʭʦʜʘ ʢ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʰʢʦʣʳ, ʘ 
ʚʪʦʨʳʤ - ʰʝʩʪʴ ʘʩʧʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʷ [6, ʩ. 5]. 

ʉʪʨʫʢʪʫʨʘ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 - ʉʪʨʫʢʪʫʨʘ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʝʡ. 
ʐʝʩʪʴ ʤʦʜʫʣʝʡ ʚ 

ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ 

ʧʦʜʭʦʜʦʚ 

ʇʨʠʤʝʥʝʥʠʝ 

ʀʂʊ 

ʆʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʟʥʘʥʠʡ 

ʇʦʥʠʤʘʥʠʝ ʨʦʣʠ 

ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ɿʥʘʢʦʤʩʪʚʦ ʩ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʦʣʠʪʠʢʦʡ 

ʇʦʥʠʤʘʥʠʝ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ 

ʀʥʠʮʠʘʮʠʷ ʠʥʥʦʚʘʮʠʡ 

ʋʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʠ ʦʮʝʥʠʚʘʥʠʝ 

ɹʘʟʦʚʳʝ ʟʥʘʥʠʷ ʇʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʋʤʝʥʠʷ ʞʠʪʝʣʷ 
ʦʙʱʝʩʪʚʘ ʟʥʘʥʠʡ 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʧʨʘʢʪʠʢʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʀʂʊ 

ʈʝʰʝʥʠʝ 
ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 
ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ 

ʊʝʭʥʠʯʝʩʢʠʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʀʂʊ 

ɹʘʟʦʚʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ 

ʉʣʦʞʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ 

ʈʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ 
ʪʝʭʥʦʣʦʛʠʠ 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ 

ʊʨʘʜʠʮʠʦʥʥʳʝ 

ʬʦʨʤʳ ʫʯʝʙʥʦʡ 
ʨʘʙʦʪʳ 

ɻʨʫʧʧʳ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʆʙʫʯʘʶʱʘʷʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ 

ʂʦʤʧʴʶʪʝʨʥʘʷ 
ʛʨʘʤʦʪʥʦʩʪʴ 

ʇʦʤʦʱʴ ʠ 
ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ 

ʋʯʠʪʝʣʴ ʢʘʢ ʤʘʩʪʝʨ 

 

ʇʝʨʚʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ "ʇʨʠʤʝʥʝʥʠʝ ʀʂʊ" ʪʨʝʙʫʝʪ ʦʪ 
ʫʯʠʪʝʣʝʡ ʪʝʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʂʊ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʪʦʨʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 
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"ʆʩʚʦʝʥʠʝ ʟʥʘʥʠʡ" ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʝʡ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ 
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʛʣʫʙʦʢʦʝ ʦʩʚʦʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʫʯʘʱʠʤʠʩʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. ʊʨʝʪʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 
ʧʦʜʭʦʜ "ʇʨʦʠʟʚʦʜʩʪʚʦ ʟʥʘʥʠʡ" ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʥʘʣʠʯʠʝ ʪʝʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ 
ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʫʯʘʱʠʤʩʷ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʫʯʝʥʠʢʠ ʩʪʘʥʦʚʷʪʩʷ 
ʫʯʘʩʪʥʠʢʘʤʠ ʧʦʣʫʯʝʥʠʷ çʥʦʚʳʭ ʟʥʘʥʠʡè. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢʦʡ ʠʟ ʪʨʝʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʩ 

ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʦʪʦʚʥʦʩʪʠ ʫʯʠʪʝʣʷʤʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʚʪʦʨʦʡ ʵʪʘʧ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ  38 ʫʯʠʪʝʣʷʤʠ - 

ʩʣʫʰʘʪʝʣʷʤʠ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʥʘ ʙʘʟʝ ʆʨʩʢʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 
(ʬʠʣʠʘʣʘ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪè. ʄʥʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʞʝ 
ʘʥʦʥʠʤʥʦ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʵʪʘʧʝ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ 
[2], [3]. 

ʉʣʫʰʘʪʝʣʷʤ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, ʩʦʩʪʦʷʱʠʡ 
ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ - ʵʪʦ ʘʥʢʝʪʘ ʩ ʦʪʢʨʳʪʳʤʠ ʚʦʧʨʦʩʘʤʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʟʘʧʦʣʥʝʥʠʝ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ. ɺʪʦʨʘʷ ʯʘʩʪʴ - ʟʘʜʘʥʠʷ, 
ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. ʂʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʖʅɽʉʂʆ. 
ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʠʟ I ʯʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʠʪʝʣʷ ʧʦʥʠʤʘʶʪ, ʯʪʦ 

ʪʘʢʦʝ ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʝʜʘʛʦʛʘ, ʥʦ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʝʜʘʛʦʛʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʘʙʦ: ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ 

ʀʂʊ ʥʝʢʦʪʦʨʳʤʠ ʫʯʠʪʝʣʷʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʠʜʝʦ-ʫʨʦʢʠ, ʩʨʝʜʩʪʚʘ ʩʝʪʠ 
ʀʥʪʝʨʥʝʪ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ɺ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʫʯʝʥʠʢʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʚ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʝ - ʠʥʪʝʨʘʢʪʠʚʥʘʷ 
ʜʦʩʢʘ. ʀʟ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʪʦʣʴʢʦ 

ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ MS Word, ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨ MS Excel ʠ ʧʨʠʣʦʞʝʥʠʝ 
ʜʣʷ ʧʦʢʘʟʘ ʧʨʝʟʝʥʪʘʮʠʡ MS PowerPoint. ʋʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʥʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ. ʅʘ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʦʪʚʝʪʦʚ) ʥʝ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ. 
ʇʦ ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʭʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʫʟʢʦʝ ʧʦʥʠʤʘʥʠʝ 
ʦʧʨʝʜʝʣʝʥʠʷ "ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ" ʠ ʧʦʥʷʪʠʷ "ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ 
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ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ", ʦʛʨʘʥʠʯʝʥʥʦʝ ʟʥʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.  

ɸʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠʟ II  ʯʘʩʪʠ ʧʦʢʘʟʘʣ ʩʣʘʙʦʝ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʚʣʘʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 
ʋʯʠʪʝʣʷ ʨʘʙʦʪʘʣʠ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʠʣʦʞʝʥʠʷ MS Office ï MS Word 

(ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʪʦʨʘ ʬʦʨʤʫʣ, ʢʦʥʩʪʨʫʢʪʦʨʘ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʠʘʛʨʘʤʤʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ, ʩʨʝʜʩʪʚ ʨʠʩʦʚʘʥʠʷ). ʇʨʠ ʥʘʙʦʨʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʪʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʟʥʘʥʠʝ ʦʙʦʟʥʘʯʝʥʠʡ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ. 

ɺʩʸ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʰʢʦʣʳ "ʇʨʠʤʝʥʝʥʠʝ ʀʂʊ" (ʜʣʷ ʫʯʠʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ 
ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ) ʠ "ʆʩʚʦʝʥʠʝ ʟʥʘʥʠʡ" (ʜʣʷ ʫʯʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʀʂʊ 

ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʝʣʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʝʝ), ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ 

(ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʣʘʙʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʚʣʘʜʝʥʠʠ ʫʯʠʪʝʣʷʤʠ ʩʨʝʜʩʪʚʘʤʠ ʀʂʊ 
ʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʢʦʪʦʨʳʤʠ ʫʯʠʪʝʣʷʤʠ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʧʨʦʩʦʚ ʩ 

ʫʯʠʪʝʣʷʤʠ). 
ɼʘʥʥʳʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʪʨʫʢʪʫʨʘ ʀʂʊ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʩʦʛʣʘʩʥʦ ʈʝʢʦʤʝʥʜʘʮʠʷʤ ʖʅɽʉʂʆ ʧʦʟʚʦʣʠʣʠ 
ʚʳʷʚʠʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ.  ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2 
ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ "ʇʨʠʤʝʥʝʥʠʝ ʀʂʊ" ʠ "ʆʩʚʦʝʥʠʝ ʟʥʘʥʠʡ". 

ʊʘʙʣʠʮʘ 2 ï ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʠʪʝʣʷ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ  
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ˉ ʄʝʪʦʜʦʣ

ʦʛʠʯʝʩʢʠ

ʝ 

ʧʦʜʭʦʜʳ 

ʂʦʤʧʝʪʝʥʮʠʠ ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ 

 

1 ʇʨʠʤʝ

ʥʝʥʠʝ 

ʀʂʊ, 

ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 
ʫʯʠʪʝʣʷ 

ʟʥʘʢʦʤʠʪʴʩʷ ʠ 

ʧʦʥʠʤʘʪʴ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʫ

ʶ ʧʦʣʠʪʠʢʫ ʚ 
ʧʨʦʮʝʩʩʝ 
ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ 
ʫʯʠʪʝʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʦ ʥʘʙʠʨʘʪʴ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ

ʡ ʪʝʢʩʪ 

ʄʦʪʠʚʦʤ ʢ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʙʫʜʝʤ 
ʩʯʠʪʘʪʴ ʞʝʣʘʥʠʝ ʫʯʠʪʝʣʝʡ ʙʳʪʴ ʭʦʨʦʰʠʤʠ ʠ 
ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʛʦʩʫʜʘʨʩʪʚʘ. ɸ ʜʣʷ 
ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʦʪʢʨʳʪʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʦʚʳʝ ʠʜʝʠ. ɺʳʧʦʣʥʝʥʠʝ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ 
ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚʩʝʛʦ 
ʥʘʩʝʣʝʥʠʷ. ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʦʟʥʘʯʘʝʪ 

ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʢʘʜʨʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ 
ʭʚʘʪʘʝʪ ʫʯʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 
ʦʙʨʘʟʦʚʘʪʝʣʥɹʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʘʯʝʩʪʚʝʥʥʦ 
ʧʨʝʧʦʜʘʚʘʪʴ ʤʘʪʝʤʘʪʠʢʫ, ʫʯʠʪʳʚʘʷ, ʨʘʟʚʠʚʘʷ ʠ 

ʬʦʨʤʠʨʫʷ ʫʯʝʙʥʳʝ ʠ ʞʠʟʥʝʥʥʳʝ ʠʥʪʝʨʝʩʳ 
ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʦʙʫʯʘʶʱʠʭʩʷ. ʉʠʩʪʝʤʘ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʘ ʠ 
ʟʘʯʘʩʪʫʶ ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʘ ʚ ʯʘʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ɺʩʝ ʵʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 
ʩʪʘʥʜʘʨʪʝ "ʇʝʜʘʛʦʛ (ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʬʝʨʝ ʜʦʰʢʦʣʴʥʦʛʦ, ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ 
ʦʙʱʝʛʦ, ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) 

(ʚʦʩʧʠʪʘʪʝʣʴ, ʫʯʠʪʝʣʴ)" (ʜʘʣʝʝ - ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 
ʩʪʘʥʜʘʨʪ "ʇʝʜʘʛʦʛ"). ʉʦʛʣʘʩʥʦ ʝʤʫ ʦʜʥʠʤ ʠʟ 
ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʠʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ 

[7]. 

2 ʇʨʠʤʝ-

ʥʝʥʠʝ 

ʀʂʊ, 

ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 
ʫʯʠʪʝʣʷ 
ʚʢʣʁʯʘʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥ
ʳʡ ʧʨʦʮʝʩʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱ
ʠʝ ʩʨʝʜʩʪʚʘ 
ʀʂʊ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʦʛʦ ʥʘʙʦʨʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦ
ʛʦ ʪʝʢʩʪʘ ʠ 
ʦʮʝʥʠʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥ
ʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʘʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʠʩʢ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʪʝʢʩʪʘ, ʦʩʚʦʝʥʠʝ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʯʠʪʝʣʷʤʠ, ʚʢʣʶʯʝʥʠʝ ʩʨʝʜʩʪʚ ʀʂʊ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 
ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʱʠʤʩʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ ʩ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʥʘʙʨʘʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 
ʪʝʢʩʪʦʤ (ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʩʯʝʪ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʙʩrʪʨʘʷ 
ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). 
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3 ʇʨʠʤʝ-

ʥʝʥʠʝ 

ʀʂʊ, 

ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 

ʫʯʠʪʝʣʷ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʚʢʣʶʯʘʪʴ 

ʩʨʝʜʩʪʚʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱ

ʠʭ ʀʂʊ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥɹ
ʳʡ ʧʨʦʮʝʩʩ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʦʛʦ ʥʘʙʦʨʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦ
ʛʦ ʪʝʢʩʪʘ ʠ 
ʦʮʝʥʠʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥ
ʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʟʥʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʀʂʊ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ 
(ʚ ʨʘʙʦʪʝ ʥʘ ʫʨʦʢʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʣʠ ʚ ʛʨʫʧʧʝ, ʚ 

ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʝ, ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʜʣʠʪʝʣʴʥʳʭ 
ʧʨʦʝʢʪʘʭ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʫʯʝʙʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ). ɼʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 
ʩʨʝʜʩʪʚ ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʤ ʥʘʙʦʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʪʝʢʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ 
ʦʙʫʯʝʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʮʠʬʨʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʧʦʥʪʘʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ 
ʀʂʊ ("ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ"). ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʱʠʤʩʷ 
ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ ʩ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ 
ʥʘʙʨʘʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʪʝʢʩʪʦʤ (ʥʘʧʨʠʤʝʨ, 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʙʦʨ ʠ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʙʩrʪʨʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ). 

4 ʇʨʠʤʝ-

ʥʝʥʠʝ 

ʀʂʊ 

ʂʦʤʧʝʪʝʥʮʠʷ 

ʫʯʠʪʝʣʷ 
ʚʣʘʜʝʪʴ 
ʙʘʟʦʚʳʤʠ 

ʧʨʠʝʤʘʤʠ 
ʨʘʙʦʪʳ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ 
ʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘ

ʥʥʦʛʦ ʥʘʙʦʨʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ
ʛʦ ʪʝʢʩʪʘ (ʜʣʷ 

ʫʯʠʪʝʣʝʡ, 
ʠʤʝʶʱʠʭ 

ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ 
ʨʘʙʦʪʳ ʩ 

ʢʦʤʧʴʪʁʝʨʦʤ) 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʧʨʝʜʝʣʠʤ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʚʣʘʜʝʥʠʝ ʙʘʟʦʚʳʤʠ ʧʨʠʝʤʘʤʠ 
ʨʘʙʦʪʳ ʩ ʀʂʊ ʜʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; ʦʮʝʥʢʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ; ʠʟʫʯʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ 

ʜʦʩʪʠʯʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 
ʫʯʠʪʝʣʷ 

ʨʘʙʦʪʘʪʴ ʩ ʀʂʊ 

ʚ ʩʚʦʝʡ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴ

ʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ 
ʙʦʣʝʝ 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʦʧʨʝʜʝʣʠʤ 
ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʚʣʘʜʝʥʠʝ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʩ 
ʀʂʊ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʟʫʣʪɹʘʪʦʚ ʧʨʠ ʥʘʙʦʨʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; ʦʮʝʥʢʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ; ʠʟʫʯʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ 
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ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, 
ʠʩʧʦʣʴʟʫʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ

ʥʥʳʡ ʥʘʙʦʨ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ

ʛʦ ʪʝʢʩʪʘ (ʜʣʷ 
ʫʯʠʪʝʣʝʡ, 
ʚʣʘʜʝʶɦ ʠʭ 

ʥʘʚʳʢʘʤʠ 
ʨʘʙʦʪʳ ʩ ʀʂʊ) 

ʜʦʩʪʠʯʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʱʝʥʠʷ.  
 

5 ʇʨʠʤʝ-

ʥʝʥʠʝ 

ʀʂʊ 

ʂʦʤʧʝʪʝʥʮʠʷ 

ʫʯʠʪʝʣʷ 
ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʨʘʙʦʪʫ ʩ 
ʫʯʘʱʠʤʠʩʷ, 
ʠʩʧʦʣʴʟʫʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʳʡ ʥʘʙʦʨ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦ
ʛʦ ʪʝʢʩʪʘ 

ɼʘʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 
ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ, ʠʩʧʦʣʴʟʫʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʪʝʢʩʪʘ; ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʛʨʫʧʧʦʚʦʡ ʠ 
ʬʨʦʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʀʂʊ; ʦʪʣʠʯʠʝ ʧʦʜʭʦʜʷʱʠʭ ʠ 
ʥʝʧʦʜʭʦʜʷʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʀʂʊ. 
 

ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 
ʫʯʠʪʝʣʷ 

ʦʨʛʘʥʠʟʦʚʘʪʴ 
ʨʘʙʦʪʫ ʩ 

ʫʯʘʱʠʤʠʩʷ, 
ʛʨʫʧʧʘʤʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ

, ʧʨʠʤʝʥʷʷ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘ

ʥʥʳʡ ʥʘʙʦʨ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ
ʛʦ ʪʝʢʩʪʘ 

ɼʘʥʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 
ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ, ʠʩʧʦʣʴʟʫʷ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʪʝʢʩʪʘ; ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʛʨʫʧʧʦʚʦʡ ʠ 
ʬʨʦʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʨʝʜʩʪʚ ʀʂʊ; ʦʪʣʠʯʠʝ ʧʦʜʭʦʜʷʱʠʭ ʠ 

ʥʝʧʦʜʭʦʜʷʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʀʂʊ; ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʨʘʙʦʪʫ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠʟ 
ʜʨʫʛʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʛʨʫʧʧʳ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʧʨʠʤʝʥʷʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ)  

6 ʇʨʠʤʝ-

ʥʝʥʠʝ 

ʀʂʊ 

ʂʦʤʧʝʪʝʥʮʠʷ 
ʫʯʠʪʝʣʷ 

ʩʦʚʝʨh ʝʥʩʪʚʦʚ
ʘʪʴ ʥʘʚʳʢʠ 
ʨʘʙʦʪʳ ʩ ʀʂʊ 

ʠ ʠʟʫʯʘʪʴ 
ʥʦʚʳʝ ʀʂʊ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʦʛʦ ʥʘʙʦʨʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ

ʛʦ ʪʝʢʩʪʘ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ: 
ʢʘʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʫʯʠʪʝʣʷ; ʢʘʢʫʶ ʨʦʣʴ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ 

ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ ʩʳʛʨʘʝʪ ʚ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʧʝʜʘʛʦʛʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʦ ʩʚʦʝʤʫ ʧʨʝʜʤʝʪʫ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʨʝʜʩʪʚ ʀʂʊ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʥʘʚʳʢʘʤ ʨʘʙʦʪʳ 

ʜʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʪʝʢʩʪʘ 
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  ʆʩʚʦʝʥʠʝ 

ʟʥʘʥʠʡ 

ʂʦʤʧʝʪʝʥʮʠʷ 

ʫʯʠʪʝʣʷ 
ʩʦʚʝʨh ʝʥʩʪʚʦʚ
ʘʪʴ ʨʘʙʦʪʫ ʩ 

ʀʂʊ ʠ ʠʟʫʯʘʪʴ 
ʥʦʚʳʝ ʀʂʊ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘ
ʥʥʦʛʦ ʥʘʙʦʨʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦ

ʛʦ ʪʝʢʩʪʘ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ: ʢʘʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ 
ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʫʯʠʪʝʣʷ; ʢʘʢʫʶ ʨʦʣʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʀʂʊ 

ʩʳʛʨʘʝʪ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʧʝʜʘʛʦʛʘ. 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ; ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʠ ʚʠʨʪʫʘʣʴʥʦʝ 
ʦʙʫʯʝʥʠʝ; ʠʟʫʯʝʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʦ ʩʚʦʝʤʫ ʧʨʝʜʤʝʪʫ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʨʝʜʩʪʚ ʀʂʊ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʙʦʪʳ ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʪʝʢʩʪʘ. 

 
ɺʳʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʪʝʦʨʝʪʠʢʦ-

ʵʤʧʠʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʘʥʘʣʠʟʘ 
ʚʳʜʝʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 
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ʂɸʊɽɻʆʈʀʈʆɺɸʅʀɽ ʆɹʒɽʂʊʆɺ ʀʅʌʆʈʄɸʊʀɿɸʎʀʀ 
ɼʃʗ ɺʓɹʆʈɸ ʉʈɽɼʉʊɺ ʌʀɿʀʏɽʉʂʆʁ ɿɸʑʀʊʓ 

 

ɹʫʨʴʢʦʚʘ ɽ.ɺ. 
ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 

 
ʆʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʫʛʨʦʟ ʪʝʨʨʦʨʠʟʤʘ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 
ʢ ʮʝʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʠʭ ʢʨʘʞʠ ʠʣʠ ʥʘʥʝʩʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʥʫʞʜʘʶʪʩʷ ʚ 
ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʠʤʝʥʷʝʤʳʤ 
ʩʨʝʜʩʪʚʘʤ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʠ ʠʭ ʚʳʙʦʨʝ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʧʨʝʦʜʦʣʝʪʴ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩ 
ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʘ  ʠ ʮʝʥʥʦʩʪʠ 

ʟʘʱʠʱʘʝʤʳʭ ʨʝʩʫʨʩʦʚ.  
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʝ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ.  ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʟʘʱʠʪʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ: ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʝʞʜʫ ʪʝʤ, ʚʩʝ ʙʦʣʝʝ 

ʦʙʦʩʪʨʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʨʘʤʢʘʤʠ ʵʪʦʛʦ ʧʝʨʝʯʥʷ.  

ʇʦʥʷʪʠʷ çʢʘʪʝʛʦʨʠʷ  ʠ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘè ʚʚʝʜʝʥʳ 
ɻʆʉʊ ʈ 50776-95 (ʄʕʂ 60839-1-4:1989) çʉʠʩʪʝʤʳ ʪʨʝʚʦʞʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠè. 

ʂʘʪʝʛʦʨʠʷ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ - ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, 
ʫʯʠʪʳʚʘʶʱʘʷ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʣʠ ʠʥʫʶ (ʥʘʧʨʠʤʝʨ, ʢʫʣʴʪʫʨʥʫʶ) 

ʟʥʘʯʠʤʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ 
ʮʝʥʥʦʩʪʝʡ, ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʚʦʟʤʦʞʥʳʭ ʧʨʝʩʪʫʧʥʳʭ ʧʦʩʷʛʘʪʝʣʴʩʪʚ ʥʘ ʥʠʭ, 
ʩʣʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʥʘʜʝʞʥʦʩʪʠ ʦʭʨʘʥʳ.  

ʎʝʣʴ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ 
çʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʠʚʦʢʨʠʤʠʥʘʣʴʥʦʡ ʟʘʱʠʪʳ 
ʦʙʲʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʨʦʚʥʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʢʘʪʝʛʦʨʠʷʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʦʧʘʩʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʠʥʪʝʨʝʩʘʤ 

ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʥʘʥʝʩʝʥ ʧʨʝʩʪʫʧʥʳʤʠ 
ʜʝʡʩʪʚʠʷʤʠ ʚ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʠʩʪʝʤʝ 

ʟʘʱʠʪʳ ʦʙʲʝʢʪʘè [3]. 
ʂʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʠʩʪʦʯʥʠʢʘʭ [1,2,3,5] ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ ʚʘʞʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ, ʟʥʘʯʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʧʦ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʳʤ ʧʨʠʟʥʘʢʘʤ, ʚʠʜ ʠ  ʚʝʣʠʯʠʥʘ ʫʱʝʨʙʘ ʦʪ ʘʚʘʨʠʡ 
ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ, 

ʥʘʣʠʯʠʝ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʝ. ɺʩʝ ʢʨʠʪʝʨʠʠ ʤʦʞʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʢʘʯʝʩʪʚʝʥʥʳʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʨʠʪʝʨʠʠ 
ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʳʤ ʧʨʠʟʥʘʢʘʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʢʨʠʪʝʨʠʝʚ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʠʪʝʨʠʝʚ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

 
ʂʘʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʦʩʦʙʦ ʚʘʞʥʳʝ, ʚʘʞʥʳʝ ʠ ʧʨʦʩʪʳʝ. ʆʩʦʙʦ ʚʘʞʥʳʝ, ʧʦʚʳʰʝʥʥʦʡ 
ʦʧʘʩʥʦʩʪʠ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 
ʧʨʠʚʝʩʪʠ ʢ ʢʨʫʧʥʦʤʫ ʫʱʝʨʙʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʵʢʦʣʦʛʠʠ ʠʣʠ ʚʣʘʜʝʣʴʮʫ ʠʤʫʱʝʩʪʚʘ 
(ʛʨʫʧʧʘ ɸ). ɺʘʞʥʳʝ ʦʙʲʝʢʪʳ (ʛʨʫʧʧʘ ɹ), ʭʠʱʝʥʠʷ ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 
ʫʱʝʨʙʫ ʚ ʨʘʟʤʝʨʝ ʩʚʳʰʝ 500 ʄʈʆʊ. ʇʨʦʩʪʳʝ ʦʙʲʝʢʪʳ, ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ 
ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʥʘ ʢʦʪʦʨʳʭ ʩʨʝʜʥʠʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʠʣʠ ʬʠʥʘʥʩʦʚʳʡ ʫʱʝʨʙ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʫʱʝʨʙ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʣʠ ʩʣʫʞʝʙʥʦʛʦ ʨʦʜʘ, ʥʘʨʫʰʝʥʠʝ 
ʢʦʤʬʦʨʪʥʦʩʪʠ ʣʠʯʥʦʡ ʞʠʟʥʠ ʠʣʠ ʩʣʫʞʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʫʢʦʚʦʜʷʱʠʡ 
ʜʦʢʫʤʝʥʪ ʈɼ 78.36.003-2002 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʘʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ 
ʧʨʝʜʲʷʚʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ, ʪʘʢʞʝ 
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ʧʨʠʚʦʜʠʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʠʟʚʝʱʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ʦʪ 
ʢʨʠʤʠʥʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʯʠʩʣʠʪʴ ʨʘʟʤʝʨʳ ʚʦʟʤʦʞʥʦʛʦ 
ʫʱʝʨʙʘ ʚ ʚʠʜʝ ʣʶʜʩʢʠʭ ʧʦʪʝʨʴ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ ʠ ʠʭ  
ʩʪʦʠʤʦʩʪʥʦʝ ʚʳʨʘʞʝʥʠʝ. 

ʂʨʠʪʝʨʠʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʪʨʘʩʣʝʚʳʤ ʧʨʠʟʥʘʢʘʤ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʠʝ 
ʚʠʜʳ ʧʦʪʝʨʴ ʢʘʢ: ʧʦʣʠʪʠʯʝʩʢʠʝ, ʣʶʜʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ 
ʫʢʨʝʧʣʝʥʥʦʩʪʠ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʉʇ 
12.13130.2009 çʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʧʦʤʝʱʝʥʠʡ, ʟʜʘʥʠʡ ʠ ʥʘʨʫʞʥʳʭ 
ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʨʦʧʨʠʷʪʠʷʤ ʠ ʩʨʝʜʩʪʚʘʤ 
ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ: ʈ 
78.36.007-99. çɺʳʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 
ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʡ ʫʢʨʝʧʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. 
ʈʝʢʦʤʝʥʜʘʮʠʠè; ʈɼ 78.36.003-2002 çʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʫʢʨʝʧʣʝʥʥʦʩʪʴ. 
ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ 
ʦʙʲʝʢʪʦʚ ʦʪ ʧʨʝʩʪʫʧʥʳʭ ʧʦʩʷʛʘʪʝʣʴʩʪʚè; ʉʇ 132.13330.2011 çʆʙʝʩʧʝʯʝʥʠʝ 
ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉʚʦʜ ʧʨʘʚʠʣè, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʠ 
ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʪ ʢʨʘʞ ʠ ʜʨʫʛʠʝ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ.  

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʠʢʠ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ 
ʩʪʘʪʴʝ [5]: ʤʝʪʦʜʠʢʘ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 
ʌɻʋʇ ʅʊʎ çʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʤʝʪʦʜʠʢʘ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ çʅʇʇ çʀʉʊɸ-ʉʠʩʪʝʤʩè. ɺ ʧʦʩʣʝʜʥʝʡ ʤʝʪʦʜʠʢʝ ʜʣʷ 
ʦʮʝʥʦʢ ʫʨʦʚʥʷ ʧʦʪʝʨʴ ʧʨʠʤʝʥʷʶʪʩʷ ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 
ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʝʨʴ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʨʝʟʫʣʴʪʘʪʳ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʷ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. 

ʋʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 
ʟʘʚʠʩʠʪ ʦʪ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʘ, ʠ ʦʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ 
ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 
ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʘʪʝʛʦʨʠʠ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ʂʘʪʝʛʦʨʠʨʦʚʘʥʠʝ 
ʟʘʱʠʱʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʪʘʢ ʢʘʢ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ī ʢʦʣʠʯʝʩʪʚʦ ʨʫʙʝʞʝʡ ʦʭʨʘʥʳ, ʢʦʣʠʯʝʩʪʚʦ ʦʭʨʘʥʷʝʤʳʭ ʟʦʥ; 
ī ʚʠʜ ʦʛʨʘʞʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ; 
ī ʦʙʦʨʫʜʦʚʘʥʠʝ ʂʇʇ; 
ī ʥʘʣʠʯʠʝ ʉʂʋɼ; 
ī ʚʠʜʳ ʟʘʱʠʪʳ ʦʢʦʥ, ʚʠʜʳ ʟʘʤʢʦʚ; 
ī ʥʘʣʠʯʠʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ; 
ī ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ; 
ī ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʦʨʘ ʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 
ʷʚʣʷʝʪʩʷ ʚʠʜ, ʨʘʟʤʝʨʳ ʠ ʩʪʦʠʤʦʩʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ. ʈʦʩʪ 
ʟʘʪʨʘʪ ʥʘ ʩʠʩʪʝʤʫ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ, ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 
ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʧʨʘʚʜʘʥʥʦ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʩʪʨʫʢʪʫʨʳ ʉʌɿ ʦʙʲʝʢʪʘ ʢʨʦʤʝ ʝʛʦ ʢʘʪʝʛʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ, 
ʥʦ ʠ ʫʚʦʣʝʥʥʳʭ ʠʣʠ ʨʘʙʦʪʘʶʱʠʭ  ʩʦʪʨʫʜʥʠʢʦʚ [4]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʪʝʭʥʠʯʝʩʢʠ ʛʨʘʤʦʪʥʳʤʠ ʥʘʨʫʰʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʪʝʣʴʥʦ 
ʦʩʥʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ 
ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʦʙʲʝʢʪʝ ʠ ʩʪʝʧʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ 
ʥʘʨʫʰʠʪʝʣʷ ʠ ʤʦʜʝʣʠ ʫʛʨʦʟ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʉʌɿ ʦʙʲʝʢʪʘ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤʳ 
ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʫʶʪ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʌɿ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʶʪ ʦʮʝʥʢʫ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʉʌɿ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 
ʚʢʣʶʯʘʝʪ ʦʙʲʝʢʪ, ʩʠʩʪʝʤʫ ʫʛʨʦʟ ʠ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ 
ʦʙʥʘʨʫʞʝʥʠʷ, ʟʘʜʝʨʞʢʠ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʛʨʦʟ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 
ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʠ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʪʝʛʦʨʠʠ ʟʘʱʠʱʘʝʤʦʛʦ 
ʦʙʲʝʢʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʦʧʠʨʘʷʩʴ ʥʘ 
ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʌɿ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʵʪʘʧʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ 
ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ  ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉʌɿ ʦʙʲʝʢʪʦʚ 
ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ.  

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɸʅɸʃʀɿ ʇʆɼʍʆɼʆɺ ʂ ɸʋɼʀʊʋ ɿɸʑʀʑɽʅʅʆʉʊʀ 
ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʇɽʈʉʆʅɸʃʔʅʓʍ ɼɸʅʅʓʍ 

 

ɹʫʨʴʢʦʚʘ ɽ.ɺ., ʍʨʳʢʠʥʘ ʅ.ɸ. 
ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 

 
 ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ.  ʕʪʦ 
ʩʚʷʟʘʥʦ ʩ  ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʥʘʰʝʡ 

ʞʠʟʥʠ, ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʥ ʦʢʨʫʞʝʥ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʚʩʝʤʝʩʪʥʳʤ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝʤ; ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʬʠʨʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʮʝʩʩʳ 
ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʰʠʨʷʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 
ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ [5].  ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʘʫʜʠʪʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, 
ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ.  ɸʫʜʠʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ 
ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, 
ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʷ ʧʨʘʚʦʚʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʣʠʯʥʦʩʪʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɸʫʜʠʪ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 
ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʫʜʠʪʘ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 
ʢʨʠʪʝʨʠʷʤ ʘʫʜʠʪʘ ʠʣʠ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʇɼʥ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʫʪʴ ʘʫʜʠʪʘ ʩʚʦʜʠʪʩʷ ʢ ʦʮʝʥʢʝ 
ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʀʉʆ 19011-2012 çʈʫʢʦʚʦʜʷʱʠʝ ʫʢʘʟʘʥʠʷ ʢ ʘʫʜʠʪʫ 
ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘè, ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʚ 
çʨʫʯʥʦʤè ʨʝʞʠʤʝ ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ 
ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʵʪʦʡ ʪʝʤʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ: ʬʦʨʤʘʣʴʥʳʡ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ, ʢʘʪʝʛʦʨʠʨʦʚʘʥʥʳʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, 
ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʳʝ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʭʦʜʳ ʢ ʘʫʜʠʪʫ 
ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ [1,2,4] ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʧʦʜʭʦʜʦʚ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʭʦʜʦʚ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ  
 

ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʦʜʭʦʜʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʠʩʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʚʫʭʤʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʠ ʮʝʥʘ ʨʠʩʢʘ. ʉʪʝʧʝʥʴ ʨʠʩʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʷʪʦʛʦ 
ʨʝʰʝʥʠʷ. ʎʝʥʘ ʨʠʩʢʘ ʜʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʝʨʦʷʪʥʳʭ ʧʦʪʝʨʴ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ 
ʠʩʩʣʝʜʫʝʤʳʝ ʫʛʨʦʟʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʠʩʢʠ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ 

ʢʦʥʝʯʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʱʝʨʙʘ, ʚʳʨʘʞʝʥʥʳʤ ʚ ʜʝʥʴʛʘʭ, 
ʧʨʦʮʝʥʪʘʭ, ʚʨʝʤʝʥʠ, ʯʝʣʦʚʝʢʦ-ʨʝʩʫʨʩʘʭ.  

ʇʦʜʭʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʧʦʥʷʪʠʝ ʧʨʦʬʠʣʷ ʟʘʱʠʪʳ ʩʪʘʥʜʘʨʪʘ ISO/IEC 15408. ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 

15408 ʦʧʨʝʜʝʣʷʝʪ çʆʙʱʠʝ ʢʨʠʪʝʨʠʠè, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʠ ʦʮʝʥʢʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘʨʫʰʠʪʝʣʷ ʠ ʤʦʜʝʣʠ ʫʛʨʦʟ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ; 
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- ʘʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʠʜʦʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʮʝʥʠʚʘʝʤʦʡ ʀʉ (ʟʘʱʠʪʘ ʦʪ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʩʦ ʩʪʦʨʦʥʳ ʀʥʪʝʨʥʝʪʘ), ʟʘʱʠʪʘ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʘʪʘʢ); 

- ʛʨʘʬʦʚʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ; 

- ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʫʙʲʝʢʪʦʚ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʫʷʩʥʝʥʠʷ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 
ʮʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʀʉ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʉ. [4] 

ʉʫʱʥʦʩʪʴ  ʛʨʘʬʦʚʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ 
ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ (ɿʄ) ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʠʩʪʝʤʳ ɿʀ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʚʝʨʰʠʥʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ çʤʦʜʫʣʠ ʟʘʱʠʪʳè ʠ ʟʘʱʠʱʘʝʤʳʝ ʦʙʲʝʢʪʳ, ʘ ʩʚʷʟʠ ï ʵʪʦ ʚʦʟʤʦʞʥʳʝ 
ʧʫʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ. ʄʦʜʫʣʴ ʟʘʱʠʪʳ ï ʵʪʦ ʥʝʢʦʪʦʨʳʡ ʢʦʥʝʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʨʘʟʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 
ʵʣʝʤʝʥʪʘ ʟʘʜʝʨʞʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʚʰʠʡʩʷ ʛʨʘʬ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʨʦʜʚʠʞʝʥʠʷ çʥʘʨʫʰʠʪʝʣʷè ʢ ʟʘʱʠʱʘʝʤʦʤʫ ʦʙʲʝʢʪʫ. 
ɺʝʨʰʠʥʘ ʛʨʘʬʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ çʤʦʜʫʣʴ ʟʘʱʠʪʳè, ʦʙʣʘʜʘʝʪ ʚʨʝʤʝʥʝʤ 

ʟʘʜʝʨʞʢʠ, ʠʤʝʝʪ ʚʳʭʦʜʳ (ʨʝʙʨʘ ʛʨʘʬʘ). ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʝʭ ʚʳʭʦʜʷʱʠʭ ʠʟ ʦʜʥʦʡ 
ʚʝʨʰʠʥʳ ʨʝʙʝʨ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʮʝʥʳ ʨʠʩʢʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʘʙʩʦʣʶʪʥʳʤ ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʧʦʪʝʨʴ. ɺ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʨʠʩʢ ʤʦʞʝʪ 
ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʝʣʠʯʠʥʦʡ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʚ ʬʠʟʠʯʝʩʢʦʤ (ʥʘʪʫʨʘʣʴʥʦ-

ʚʝʱʝʩʪʚʝʥʥʦʤ) ʠʣʠ ʩʪʦʠʤʦʩʪʥʦʤ (ʜʝʥʝʞʥʦʤ) ʚʳʨʘʞʝʥʠʠ. ɺ ʦʪʥʦʩʠʪʝʣʴʥʦʤ 
ʚʳʨʘʞʝʥʠʠ ʨʠʩʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʢ 

ʥʝʢʦʪʦʨʦʡ ʙʘʟʝ, ʥʘʧʨʠʤʝʨ, ʢʘʧʠʪʘʣʫ, ʩʫʤʤʘʨʥʳʤ ʠʟʜʝʨʞʢʘʤ ʠʣʠ ʧʨʠʙʳʣʠ. 
ʇʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʦʜʭʦʜʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʣʠ 

ʩʪʦʠʤʦʩʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʙʲʝʢʪʫ ʦʮʝʥʢʠ 
ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ, ʧʨʦʨʘʥʞʠʨʦʚʘʥʥʳʡ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ), ʧʷʪʠʙʘʣʣʴʥʦʡ 

ʠʣʠ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ (ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ, ʚʳʩʦʢʠʡ). ɼʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʨʠ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʦʧʨʦʩʳ ʮʝʣʝʚʳʭ ʛʨʫʧʧ, ʣʠʯʥʳʝ 

ʚʩʪʨʝʯʠ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ ʨʝʘʣʠʟʦʚʘʥ ʚ 
ʧʨʦʛʨʘʤʤʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ çɻʨʠʬè. [3] 

ʇʦʜʭʦʜ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ:  

- ʩʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʀʉ;  

- ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ;  

- ʘʥʘʣʠʟ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʀɹ  

- ʦʮʝʥʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

- ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʀɹ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʚʝʨʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʠ ʧʦʠʩʢ ʫʷʟʚʠʤʦʩʪʝʡ. [2] 
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ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠʦʨʠʪʝʪʦʚ 
ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʀɹ. ɼʣʷ ʦʮʝʥʢʠ ʮʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʠʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʩʠʩʪʝʤʫ ʢʨʠʪʝʨʠʝʚ. ʂʨʠʪʝʨʠʠ ʜʦʣʞʥʳ ʧʦʟʚʦʣʷʪʴ 
ʦʧʠʩʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 
ʮʝʣʦʩʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ. ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ, 
ʠʤʝʶʱʠʭ ʦʧʳʪ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʪʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʫʛʨʦʟʳ. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʝʡ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʪʘʢʘʤ, ʘ ʪʘʢʞʝ ʩ 
ʮʝʣʴʶ ʧʦʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ. ʊʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ: ʧʦ ʤʝʪʦʜʫ çʯʝʨʥʦʛʦ ʷʱʠʢʘè ʠ ʧʦ ʤʝʪʦʜʫ çʙʝʣʦʛʦ ʷʱʠʢʘè. 
ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ çʯʝʨʥʦʛʦ ʷʱʠʢʘè ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫ 

ʪʝʩʪʠʨʫʶʱʝʡ ʩʪʦʨʦʥʳ ʢʘʢʠʭ-ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ 
ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʦʙʲʝʢʪʘ ʠʩʧʳʪʘʥʠʡ. ʇʨʦʪʠʚ ʦʙʲʝʢʪʘ ʠʩʧʳʪʘʥʠʡ 

ʨʝʘʣʠʟʫʶʪʩʷ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʠʧʳ ʘʪʘʢ.  
ʄʝʪʦʜ çʙʝʣʦʛʦ ʷʱʠʢʘè ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʲʝʢʪʘ 
ʠʩʧʳʪʘʥʠʡ. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʩʪʘʚʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʠʩʢʘʤ. ɺʳʚʦʜʳ ʦ 
ʥʘʣʠʯʠʠ ʫʷʟʚʠʤʦʩʪʝʡ ʜʝʣʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ 
ʟʘʪʝʤ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦʚʦʝ ʚʳʨʘʞʝʥʠʝ 
ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʝʢʪ. 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʂʘʞʜʳʡ ʠʟ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʩʣʦʞʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʫ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʠʩʪʝʤ. 

 
ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʭʦʜʦʚ ʢ ʘʫʜʠʪʫ 

ʟʘʱʠʱʝʥʥʦʩʪʠ  
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʜʭʦʜʘ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʂʘʯʝʩʪʚʝʥʥʘʷ 
ʦʮʝʥʢʘ ʩʠʩʪʝʤ 

ʀɹ 

ʇʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ   

ʩʠʪʫʘʮʠʡ. ɺʳʷʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʩʪʝʤʳ 

ʀɹ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʦʚʝʨʢʘ  

ʅʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 
ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 
ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥ
ʳʡ ʧʦʜʭʦʜ ʢ 

ʘʫʜʠʪʫ 
ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʇʦʢʘʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʀʉ, 

ʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 
ʠʥʬʦʨʤʘʮʠʠ. ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʳʭ 

ʆʪʩʫʪʩʪʚʫʶʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ 
ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʜʘʥʥʳʝ 
ʜʦʩʪʦʚʝʨʥʳ. ʉʫʱʝʩʪʚʫʶʪ 
ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ. ʎʝʥʘ ʨʠʩʢʘ 

ʜʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
ʚʝʨʦʷʪʥʳʭ ʧʦʪʝʨʴ.  

ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʜʘʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʧʦʜʭʦʜʦʚ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʜʭʦʜʳ 

ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʘʫʜʠʪʫ ʟʘʱʠʱʝʥʥʦʩʪʠ 
ʙʦʣʝʝ ʚʳʛʦʜʝʥ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʚʚʠʜʫ ʧʨʘʢʪʠʯʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚ, 
ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ. ɸʫʜʠʪ ʀʉʇɼʥ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʉʇɼʥ.  
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ʊʀʇʓ ʄʆɼɽʃɽʁ ʀ ʇʈʀʅʎʀʇʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 
ɺ ʇʈɽʇʆɼɸɺɸʅʀʀ ɻʈɸʌʀʏɽʉʂʀʍ ɼʀʉʎʀʇʃʀʅ 

 

ɺʘʥʰʠʥʘ ɽ.ɸ., ɺʘʥʰʠʥ ɺ.ɺ. 
ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ʆʨʝʥʙʫʨʛ 
 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 
ʦʙʲʝʢʪʦʚ. ʉʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, 
ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ 

ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʟʘʜʘʯʘʤʠ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ; ʧʦʜʛʦʪʦʚʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢ 

ʚʠʟʫʘʣʠʟʘʮʠʠ; ʩʦʟʜʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʡʩʪʚʠʡ ʩ 
ʠʟʦʙʨʘʞʝʥʠʝʤ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʠʥʪʝʨ-

ʘʢʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʚʘʪʴ 

ʛʨʘʬʠʢʫ ʠ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  
ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʥʘʩʫʱʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʧʝʪʝʥʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʘʭ, ʩʧʦʩʦʙʥʳʭ ʢ ʘʥʘʣʠʟʫ ʠ ʩʠʥʪʝʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ 
ʦʪʥʦʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩ 
ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦ ʟʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʛʦʪʦʚʢʝ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ ʛʨʘʬʠʯʝʩʢʦʛʦ ʮʠʢʣʘ.  
ɺ ʥʘʫʯʥʦʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʪʨʘʢʪʦʚʦʢ ʪʝʨʤʠʥʘ çʤʦʜʝʣʴè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʉɸʇʈ ʦʪʥʦʩʷʪʩʷ 
ʢʘʨʢʘʩʥʳʝ, ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʠ ʦʙʲʝʤʥʳʝ. 

ʉ ʧʦʤʦʱʴʶ ʢʘʨʢʘʩʥʦʡ ʤʦʜʝʣʠ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʨʝʙʨʦ ʠ 
ʪʦʯʢʘ) ʦʧʠʩʳʚʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʫ ʢʦʪʦʨʳʭ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ï ʧʣʦʩʢʦʩʪʠ. ʕʪʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʣʦʩʢʦʩʪʠ; ʧʦʣʫʯʘʝʤʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʝʦʜʥʦʟʥʘʯʥʳ. ʉ ʧʦʤʦʱʴʶ ʢʘʨʢʘʩʥʳʭ ʤʦʜʝʣʝʡ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʜʘʣʝʥʠʷ ʥʝʚʠʜʠʤʳʭ ʣʠʥʠʡ ʠ ʧʦʣʫʯʝʥʠʷ ʩʝʯʝʥʠʡ. 

ʇʦʣʠʛʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʩʣʦʞʥʳʝ ʢʨʠʚʦʣʠʥʝʡʥʳʝ 
ʛʨʘʥʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʪʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʙʲʝʢʪ ʦʛʨʘʥʠʯʝʥ ʢʦʥʪʫʨʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʠʣʠ 
ʢʘʩʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺʝʨʰʠʥʳ ʦʙʲʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʧʝʨʝʩʝʯʝʥʠʝʤ ʪʨʝʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʤʥʦʞʝʩʪʚʦʤ ʪʦʯʝʢ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʪʫʨ. 
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ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ 
ʤʥʦʛʦʛʨʘʥʥʠʢʦʤ (ʝʛʦ ʛʨʘʥʠ ï ʵʪʦ  ʧʨʦʩʪʝʡʰʠʝ ʧʣʦʩʢʠʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ), 

ʢʚʘʜʨʠʢʘʤʠ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ 
ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʴʶ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ (ʥʘʧʨʠʤʝʨ, 
ʧʦʚʝʨʭʥʦʩʪʠ ʂʫʥʩʘ, ɹʝʟʴʝ). 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʣʦʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʣʦʩʢʠʤʠ ʛʨʘʥʷʤʠ 
ï ʵʪʦ ʧʨʦʩʪʦʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ. ʂ 

ʦʜʥʦʤʫ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʤʝʪʦʜʘ ʦʪʥʦʩʠʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ 
ʦʙʲʝʢʪʘ, ʯʪʦ ʟʘʚʠʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʥʝʡ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘ. 

ʏʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʛʨʘʥʝʡ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʚʥʫʪʨʠʤʘʰʠʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʠ ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ 

ʦʙʲʝʤ ʧʘʤʷʪʠ.  
ʆʙʲʝʤʥʳʝ ʤʦʜʝʣʠ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʪʦʯʢʘ, ʢʦʥʪʫʨʥʳʡ 

ʵʣʝʤʝʥʪ, ʧʦʚʝʨʭʥʦʩʪʴ) ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩ 
ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ. ʇʨʠ ʩʠʥʪʝʟʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʫʟʣʳ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ 
ʨʘʟʜʝʣʠʪʴ ʪʦʯʢʠ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʇʨʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʘʢ ʩʯʠʪʘʶʪ 
ʫʯʝʥʳʝ ʀ. ɻʘʨʜʘʥ, ʄ. ʃʶʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 
ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʦʜʝʣʠ; ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ 

ʧʦʣʥʦʩʪʴʶ; ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʪʝʣ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʝʰʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʠʥʞʝʥʝʨʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ 
ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʦʤʫ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ, ʦʪʥʦʩʷʪ ʤʝʪʦʜʳ 

ʠ ʘʣʛʦʨʠʪʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʤʦʜʝʣʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ.  

ʂʦʤʧʴʶʪʝʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʉɸʇʈ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 2D-

ʤʦʜʝʣʠ (ʧʣʦʩʢʠʝ, ʜʚʫʤʝʨʥʳʝ) ʠ 3D-ʤʦʜʝʣʠ (ʦʙʲʝʤʥʳʝ, ʪʨʝʭʤʝʨʥʳʝ). 
ʇʣʦʩʢʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ  

2D-ʧʦʜʩʠʩʪʝʤʘʭ ʉɸʇʈ, ʧʦʜʩʠʩʪʝʤʘʭ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤʘʭ 

ʧʨʠʤʝʥʷʶʪ ʚʝʢʪʦʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʪʦʨʳʭ 
ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 
ʇʦʩʪʨʦʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʥʦʰʝʥʠʡ ï ʵʪʦ ʟʘʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʩʥʘʯʘʣʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʠʤʠʪʠʚʘ, ʟʘʪʝʤ ʩʧʠʩʢʘ ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʠʤʠʪʠʚʦʚ, ʢ 
ʢʦʪʦʨʳʤ ʟʘʜʘʥʳ ʦʪʥʦʰʝʥʠʷ. 
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ʇʦʩʪʨʦʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʡ: ʟʘʜʘʥʠʝ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʜʘʣʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʠ 
ʦʧʝʨʘʮʠʷʤʠ ʩ ʚʝʢʪʦʨʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ. 

ʆʙʲʝʤʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ: ʢʘʨʢʘʩʥʦʝ (ʦʙʲʝʤʥʦʝ ʪʝʣʦ ï ʵʪʦ ʥʘʙʦʨ ʚʝʨʰʠʥ ʠ ʨʝʙʝʨ), ʧʦʚʝʨʭʥʦʩʪʥʦʝ 
(ʦʙʲʝʤʥʦʝ ʪʝʣʦ ʦʧʠʩʘʥʦ ʥʘʙʦʨʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʦʯʝʢ, 

ʣʠʥʠʡ) ʠ ʪʚʝʨʜʦʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʩʦʟʜʘʥʠʝ ʩʧʣʦʰʥʦʛʦ ʦʙʲʝʤʥʦʛʦ ʪʝʣʘ 
ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠʟ ʤʥʦʞʝʩʪʚʘ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʦʙʲʝʤʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ). 
ɺʳʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʨʝʭʤʝʨʥʳʭ ʪʝʣ. ʕʪʦ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 
ʠʟʜʝʣʠʷ ʠʣʠ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʤʦʜʝʣʠ; ʩʠʥʪʝʟ ʬʦʨʤʳ ʨʘʥʝʝ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʉɸʇʈ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʚʠʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ 

ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʥʳʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ 
ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʟʜʝʣʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ï ʦʙʲʝʢʪʦʚ, ʧʨʠʤʠʪʠʚʦʚ. ʕʪʦ ʜʚʫʤʝʨʥʳʝ ʦʙʲʝʢʪʳ: ʪʦʯʢʠ, 
ʧʨʷʤʳʝ, ʦʪʨʝʟʢʠ ʧʨʷʤʳʭ, ʦʢʨʫʞʥʦʩʪʠ ʠ ʠʭ ʜʫʛʠ, ʨʘʟʣʠʯʥʳʝ ʧʣʦʩʢʠʝ ʢʨʠʚʳʝ ʠ 
ʢʦʥʪʫʨʳ; ʧʦʚʝʨʭʥʦʩʪʠ: ʧʣʦʩʢʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʝʤʝʡʩʪʚʦ 

ʦʙʨʘʟʫʶʱʠʭ, ʧʦʚʝʨʭʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ; ʦʙʲʝʤʥʳʝ 
ʧʨʠʤʠʪʠʚʳ: ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʳ, ʧʨʠʟʤʳ, ʧʠʨʘʤʠʜʳ, ʢʦʥʫʩʳ, ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʤʥʦʛʦʛʨʘʥʥʠʢʠ. 
ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, 
ʚʳʯʠʪʘʥʠʷ ʠ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʜ ʧʨʦʩʪʳʤʠ ʦʙʲʝʤʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.  

ʆʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʚ ʩʠʩʪʝʤʝ 
ʂʆʄʇɸʉ-3D, ʦʙʨʘʟʫʶʪ ʚ ʥʝʡ ʛʨʘʥʠ (ʛʣʘʜʢʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʥʝʡ), ʨʝʙʨʘ (ʧʨʷʤʘʷ ʠʣʠ ʢʨʠʚʘʷ, 
ʨʘʟʜʝʣʷʶʱʘʷ ʜʚʝ ʩʤʝʞʥʳʝ ʛʨʘʥʠ) ʠ ʚʝʨʰʠʥʳ (ʪʦʯʢʘ ʥʘ ʢʦʥʮʝ ʨʝʙʨʘ). ɺ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʩʠʤʚʦʣ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, 
ʧʣʦʩʢʦʩʪʠ ʠ ʦʩʠ). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ (ʦʧʝʨʘʮʠʷ) 

ʧʣʦʩʢʠʭ ʬʠʛʫʨ (ʵʩʢʠʟʦʚ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʩʢʠʟ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʜʥʦʡ ʠʟ 
ʩʪʘʥʜʘʨʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʥʘ ʧʣʦʩʢʦʡ ʛʨʘʥʠ ʩʦʟʜʘʥʥʦʛʦ ʨʘʥʝʝ 

ʵʣʝʤʝʥʪʘ ʠʣʠ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʩʪʨʦʠʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʫʣʷ 
ʧʣʦʩʢʦʛʦ ʯʝʨʯʝʥʠʷ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ (ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ: 

ʦʪʨʝʟʢʘ, ʜʫʛʠ, ʩʧʣʘʡʥʘ, ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ) ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʫʨʦʚ 
(ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ). 

ʉʠʩʪʝʤʘ ʂʆʄʇɸʉ-3D (ɿɸʆ ɸʉʂʆʅ) ʨʘʩʧʦʣʘʛʘʝʪ ʙʘʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ 
ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʦʧʝʨʘʮʠʝʡ ʚʳʜʘʚʣʠʚʘʥʠʷ ï 

ʚʳʜʘʚʣʠʚʘʥʠʝʤ ʵʩʢʠʟʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʧʣʦʩʢʦʩʪʠ; ʦʧʝʨʘʮʠʝʡ ʚʨʘʱʝʥʠʷ ï 
ʚʨʘʱʝʥʠʝʤ ʵʩʢʠʟʘ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʢʦʥʪʫʨʘ ʩʦ ʩʪʠʣʝʤ ʦʩʥʦʚʥʦʡ 

javascript:void(0);
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ʣʠʥʠʠ ʠ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚ ʚʠʜʝ ʦʪʨʝʟʢʘ ʩʦ ʩʪʠʣʝʤ ʦʩʝʚʦʡ ʣʠʥʠʠ, ʚʦʢʨʫʛ ʦʩʠ, 
ʣʝʞʘʱʝʡ ʚ ʝʛʦ ʧʣʦʩʢʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ; ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ ï ʧʝʨʝʤʝʱʝʥʠʝʤ ʵʩʢʠʟʘ ʚʜʦʣʴ 
ʥʘʧʨʘʚʣʷʶʱʝʡ; ʦʧʝʨʘʮʠʝʡ ʧʦ ʩʝʯʝʥʠʷʤ ï ʧʦʩʪʨʦʝʥʠʝʤ ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʵʩʢʠʟʘʤ. ʉʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʚʳʯʠʪʘʶʱʠʝ 

ʤʘʪʝʨʠʘʣ ʠʟ ʤʦʜʝʣʠ, ʧʨʠ ʝʝ ʧʦʩʪʨʦʝʥʠʠ. ʆʧʝʨʘʮʠʷ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʤʝʥʷʪʴ ʠʣʠ ʜʦʧʦʣʥʷʪʴ ʧʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ 
ʤʥʦʛʦʢʨʘʪʥʦʤ ʜʦʙʘʚʣʝʥʠʠ (ʙʦʙʳʰʢʠ, ʚʳʩʪʫʧʳ, ʨʝʙʨʘ) ʠʣʠ ʚʳʯʠʪʘʥʠʠ 

(ʦʪʚʝʨʩʪʠʷ, ʧʨʦʪʦʯʢʠ, ʢʘʥʘʚʢʠ, ʧʘʟʳ) ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʝʝ ʦʙʲʝʤʦʚ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʥʮʠʧʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʲʝʢʪ, ʩʦʟʜʘʪʴ ʝʛʦ ʦʙʨʘʟ, 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʚʝʪ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʩʪʫʜʝʥʪʘʤʠ ʠʥʞʝʥʝʨʥʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʋʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʣʦʩʢʠʝ ʯʝʨʪʝʞʠ, ʨʘʩʯʣʝʥʠʪʴ 
ʦʙʲʝʢʪʳ ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʥʘ ʧʨʦʩʪʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʣʘ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ 3D-ʤʦʜʝʣʝʡ (ʦʙʲʝʤʥʳʭ ʯʝʨʪʝʞʝʡ) ʢ ʠʭ 2D-
ʤʦʜʝʣʷʤ (ʧʣʦʩʢʠʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʯʝʨʪʝʞʘʤ), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 
ʧʨʦʮʝʩʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʯʝʨʪʝʞʝʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 3D- ʠ 2D-
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʩʠʩʪʝʤʝ ʂʆʄʇɸʉ-3D, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 
ʧʨʝʧʦʜʘʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʚʢʣʶʯʝʥʠʝ ʠʭ ʚ ʩʦʩʪʘʚ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʧʦʟʚʦʣʷʝʪ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. 
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ʇʆɼɻʆʊʆɺʂɸ ɺ ʆɹʃɸʉʊʀ ʂʆʄʇʔʖʊɽʈʅʆɻʆ 
ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʋʏɽʅʀʗ 

 
ɺʝʨʛʘʩʦʚʘ ʆ.ʄ. 

ɹʫʟʫʣʫʢʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʆɻʋ, 
ʛ. ɹʫʟʫʣʫʢ 

 
ʇʦʜʛʦʪʦʚʢʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʟʘʥʠʤʘʝʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ɼʠʩʮʠʧʣʠʥʳ ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩʪʘʣʠ ʯʘʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʠ 

ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 
ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʆʩʦʙʦʝ ʤʝʩʪʦ, ʟʘʥʠʤʘʝʪ ʢʫʨʩ çʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 
ʩʨʝʜʩʪʚ, ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʇʝʨʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʠ ʷʚʣʝʥʠʷʤʠ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʰʘʣʠʩʴ ʟʘʜʘʯʠ ʛʠʜʨʘʚʣʠʢʠ, 

ʪʝʧʣʦʦʙʤʝʥʘ, ʤʝʭʘʥʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʩ ʧʦʤʦʱʴʶ ʠʪʝʨʘʮʠʦʥʥʳʭ ʩʭʝʤ, 
ʙʳʣʦ ʦʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʋʩʧʝʭʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʬʠʟʠʢʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʛʦ ʥʘ ʟʘʜʘʯʠ 
ʭʠʤʠʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʙʠʦʣʦʛʠʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʧʨʠʯʝʤ 

ʩʭʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ ʩʣʠʰʢʦʤ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʜʦʙʥʳʡ ʚʠʜ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʝʩʴʤʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɹʦʣʝ ʪʦʛʦ, 

ʟʘ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʕɺʄ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʩʤʝʞʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʢʦʧʣʝʥʳ 

ʮʝʣʳʝ ʙʠʙʣʠʦʪʝʢʠ ʧʦʜʧʨʦʛʨʘʤʤ ʠ ʬʫʥʢʮʠʡ, ʦʙʣʝʛʯʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʠ 
ʨʘʩʰʠʨʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʢʘʢʦʝ ʩʨʝʜʩʪʚʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʘʪʦʯʥʦ ʠ ʧʨʦʩʪʦ 
ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʫʜʝʥʪʘʤʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʫʶ ʩʨʝʜʫ Multisim ʛʨʫʧʧʳ Electronics 
Workbench. ɺ ʝʝ ʙʠʙʣʠʦʪʝʢʝ ʙʦʣʝʝ 16000 ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʙʳʩʪʨʦʤ 
ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ʝʩʪʴ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ, ʚʥʝʰʥʠʡ ʚʠʜ ʢʦʪʦʨʳʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʩʪʦʷʱʠʤʠ 
ʧʨʠʙʦʨʘʤʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Multisim ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠ 
ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ. ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʠ 
ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʚʠʟʫʘʣʠʟʘʮʠʷ ʚ ʚʠʜʝ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʛʨʘʬʠʢʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʢʘʟʘʥʠʡ 
ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠʤʝʨʳ ʟʘʜʘʥʠʡ ʨʝʰʘʝʤʳʭ ʚ ʩʨʝʜʝ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Multisim ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 
ɿʘʜʘʥʠʝ1: ʠʟʤʝʨʠʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʢʠ ʠ ʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʢʦʩʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ ʠ 

ʤʦʱʥʦʩʪʠ RL- ʠʣʠ RC-ʚʝʪʚʠ ʠ ʢʦʩʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ űk. 
ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʙʨʘʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ Multisim 10 ʩʭʝʤʫ 

ʮʝʧʠ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ 

 
ɿʘʜʘʥʠʝ 2: ʩʦʙʨʘʪʴ ʩʭʝʤʫ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ Multisim 10 ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2, ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʵʣʝʤʝʥʪʦʚ: J = 2 ɸ, ɽ1 = 10 ʆʤ,  B),)10int(5 += NE ʆʤ)1int(1 += NR , R2 = 2 

ʆʤ, R3 = 3 ʆʤ,  R4 = 4 ʆʤ, R5 = 5 ʆʤ,  R6 = 6 ʆʤ, ʛʜʝ N ï ʥʦʤʝʨ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʨʝʞʠʤ Dʉ ʨʘʙʦʪʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, 
ʚʥʫʪʨʝʥʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Rɸ = 1 ʥʆʤ ʠ RV = 10 Mʆʤ ʘʤʧʝʨʤʝʪʨʦʚ ʠ 

ʚʦʣʴʪʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʙʨʘʪʴ ʧʦʣʷʨʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʘʤʧʝʨʤʝʪʨʦʚ ʠ 
ʚʦʣʴʪʤʝʪʨʦʚ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʧʨʠʥʷʪʳʤʠ ʧʨʠ ʨʘʩʯʸʪʝ ʩʭʝʤʳ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʪʦʢʦʚ ʚʝʪʚʝʡ.  
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R3
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R6
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+

-

U2

6.945 V
+

-
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+

-
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-
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-
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+
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U3
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ʈʠʩʫʥʦʢ 2 ï ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ 
ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ Multisim 10 ʠ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʝ ʪʦʢʘ 

Ikʕ ʟʘʜʘʥʥʦʡ ʚʝʪʚʠ ʩʭʝʤʳ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʘʩʯʸʪʥʦʛʦ 
ʟʥʘʯʝʥʠʷ Ikʨ ʙʦʣʝʝ, ʯʝʤ ʥʘ 3é4 %.  

ɼʨʫʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʢʦʥʮʝʧʮʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʷʚʣʷʝʪʩʷ 
ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ Mathcad, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ  ʬʠʨʤʦʡ Mathsoft Engineering & Education, Inc. ʕʪʦʪ 
ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʣʠ 

ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ 
ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʪʘʢʠʭ ʢʘʢ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ  ʤʘʪʝʤʘʪʠʢʘè, çʆʩʥʦʚʳ 

ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷè, çʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠè, çʊʝʦʨʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè, ʘ 
ʪʘʢʞʝ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤè ʠ çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè. ʇʘʢʝʪ 

Mathcad ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʝʭ 
ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʭʦʪʷ ʙʳ ʥʝʙʦʣʴʰʠʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʧʘʢʝʪʘ, ʧʝʨʝʜ ʜʨʫʛʠʤʠ, ʚ ʫʜʦʙʥʦʤ ʜʣʷ 
ʚʦʩʧʨʠʷʪʠʷ, ʠʥʪʫʠʪʠʚʥʦ ʷʩʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ 

Mathcad ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ 
ʟʘʜʘʯʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 
ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ Mathcad; 

ʧʦʜʛʦʪʦʚʢʘ ʧʠʩʴʤʝʥʥʦʛʦ ʦʪʯʝʪʘ; ʟʘʱʠʪʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. ʇʨʠʤʝʨ ʟʘʜʘʯʠ 
ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʠʞʝ.  

ʇʨʠʤʝʨ: ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ɸ, ɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʢʘʨʥʦʝ, 
ʩʚʘʨʦʯʥʦʝ ʠ ʬʨʝʟʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʜʥʦʛʦ 

ʠʟʜʝʣʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ1. ɺ ʥʝʡ ʞʝ ʫʢʘʟʘʥ 
ʦʙʱʠʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ. 
 

ʊʘʙʣʠʮʘ 1 

ʅʘʟʚʘʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ 
ʠʟʜʝʣʠʷ 

ʆʙʱʠʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ 
ʚʨʝʤʝʥʠ 

ɸ ɺ 

ʌʨʝʟʝʨʥʦʝ  3 1 75 

ʊʦʢʘʨʥʦʝ 1 1 30 

ʉʚʘʨʦʯʥʦʝ 1 4 84 

ʇʨʠʙʳʣʴ 3 4  

 
ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʩʢʦʣʴʢʦ ʠʟʜʝʣʠʡ ʠ ʢʘʢʦʛʦ ʚʠʜʘ ʩʣʝʜʫʝʪ ʠʟʛʦʪʦʚʠʪʴ 

ʧʨʝʜʧʨʠʷʪʠʶ, ʯʪʦʙʳ ʧʨʠʙʳʣʴ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ. 
ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʜʨʫʛʦʡ ʚʠʜ ʧʨʦʛʨʘʤʤʳ ʪʘʢʦʡ, ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, 
ʚ ʯʘʩʪʥʦʩʪʠ Microsoft Excel, ʚʭʦʜʷʱʠʡ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʦʬʠʩ ʬʠʨʤʳ Microsoft. 
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ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 
ʧʨʦʩʪʳʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ. 
ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʫʣ ʚ ʪʘʙʣʠʮʘʭ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʯʥʳʝ 

ʨʘʩʯʝʪʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʝʟ ʨʫʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʧʝʮʠʘʣʴʥʦʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʷʜ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ. 
Microsoft Excel ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚ ʷʯʝʡʢʘʭ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ 
ʜʘʥʥʳʭ ʚ ʷʯʝʡʢʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʨʘʩʯʝʪ ʬʦʨʤʫʣ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʚʩʷ ʪʘʙʣʠʮʘ ʠ ʜʘʥʥʳʝ ʚ ʥʝʡ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 
ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʠʪʦʛʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ; 

- ʧʨʦʠʟʚʦʜʠʪʴ ʦʜʥʦʪʠʧʥʳʝ ʨʘʩʯʸʪʳ ʥʘʜ ʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ; 

- ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʡ; 

- ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʪʘʙʫʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʠ ʬʦʨʤʫʣ; 

- ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

- ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

- ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʠ ʜʠʘʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ Microsoft Excel, ʥʘʠʙʦʣʝʝ 
ʜʦʩʪʫʧʥʦ ʠ ʧʦʥʷʪʥʦ, ʪʘʢ ʢʘʢ ʟʥʘʢʦʤʩʪʚʦ ʩ Microsoft Excel ʥʘʯʠʥʘʝʪʩʷ ʩʦ 
ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ. ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ çʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʝʣʘè ʠʤʝʝʪ ʰʘʙʣʦʥ, ʩʦʟʜʘʥʥʳʡ ʚ Microsoft Excel, ʛʜʝ 
ʩʪʫʜʝʥʪʳ ʚʥʦʩʷʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ, ʦʧʨʝʜʝʣʷʶʪ ʰʘʛ 

ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʜʠʥʪʝʨʚʘʣʦʚ, ʘ ʟʘʪʝʤ ʩʪʨʦʷʪ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ 
ʢʦʦʨʜʠʥʘʪʳ ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʬʦʨʤʘʪʝ Microsoft Excel ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3 ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
 
ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 
ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʜʭʦʜʳ 
ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʠʶ ʚʳʙʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ, ʘʜʝʢʚʘʪʥʳʭ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʪʘʢ ʞʝ ʦʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʆ ʉʀʄʄɽʊʈʀʏʅʓʍ ʐʀʌʈɸʍ ʅɸ ʆʉʅʆɺɽ ʋʇʈɸɺʃʗɽʄʓʍ 
ʆʇɽʈɸʎʀʁ 

 

ɺʠʥʦʢʫʨʦʚ ɼ.ɺ. 
ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʘʧʧʘʨʘʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʰʠʬʨʳ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩ 
ʧʨʝʜʚʳʯʠʩʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʠ ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʚ ʢʦʪʦʨʳʭ 

ʨʝʘʣʠʟʫʶʪʩʷ ʫʧʨʘʚʣʷʝʤʳʝ ʦʧʝʨʘʮʠʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʘʰʣʘ ʦʪʨʘʞʝʥʠʝ ʚ 
ʨʘʙʦʪʘʭ ʄʦʣʜʦʚʷʥʘ ɸ. ɸ., ʄʦʣʜʦʚʷʥ ʅ.ɸ., ɻʫʮ ʅ.ɼ., ʅʛʫʝʥ ʄʠʥʴ, ʐʥʠʧʝʨʦʚʘ 

ɸ.ʅ. ʠ ʜʨʫʛʠʭ. 
ʇʦʜ ʫʧʨʘʚʣʷʝʤʦʡ ʦʧʝʨʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʥʝʢʦʪʦʨʳʭ ʙʦʣʝʝ 

ʧʨʦʩʪʳʭ ʦʧʝʨʘʮʠʡ, ʚʳʙʠʨʘʝʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʜʘ. ʅʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʦʜʩʪʘʥʦʚʦʯʥʘʷ ʦʧʝʨʘʮʠʷ (ʋʇʆ) 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʝ ʧʨʦʩʪʳʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʚʦʠʯʥʳʤʠ 

ʚʝʢʪʦʨʘʤʠ: ʧʦʙʠʪʦʚʦʝ ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2 ʠ ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2
n 
[1]. 

ʈʘʟʣʠʯʘʶʪ ʩʨʝʜʩʪʚʘ ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʰʠʬʨʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ 
ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʰʠʬʨʦʚ, ʩʦʟʜʘʥʥʳʭ  ʥʘ ʦʩʥʦʚʝ 

ʫʧʨʘʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 
SPECTR-H64 ʷʚʣʷʝʪʩʷ ʙʣʦʯʥʳʤ ʰʠʬʨʦʤ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʩ 

32-ʨʘʟʨʷʜʥʦʡ ʰʠʥʦʡ ʦʙʤʝʥʘ ʜʘʥʥʳʭ [2]. 
ʉʭʝʤʘ ʙʣʦʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

 

( ))(, eQXFY= ,                                                            (1) 

 

ʛʜʝ ),()( eKHQ e =  ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʥʳʤ ʢʣʶʯʦʤ ï ʬʫʥʢʮʠʝʡ ʦʪ 256-

ʙʠʪʥʦʛʦ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ K ʠ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ , ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ 0 ʠ 1 (ʰʠʬʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʬʨʦʚʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʐʠʬʨʦʚʘʥʠʝ 
ʧʨʦʭʦʜʠʪ ʚ 12 ʨʘʫʥʜʦʚ.  X ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʙʣʦʢʦʤ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ 
(ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ) ʚ ʨʝʞʠʤʝ ʰʠʬʨʦʚʘʥʠʷ, ʘ ʚ ʨʝʞʠʤʝ ʨʘʩʰʠʬʨʦʚʢʠ ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ ʙʣʦʢʦʤ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ (ʰʠʬʨʪʝʢʩʪʦʤ). ɺ ʨʝʞʠʤʝ 
ʰʠʬʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ Y ʷʚʣʷʝʪʩʷ ʰʠʬʨʪʝʢʩʪʦʤ, ʘ ʚ ʨʝʞʠʤʝ 

ʨʘʩʰʠʬʨʦʚʢʠ ï ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ. 
ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ K ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʦʩʴʤʠ 32-ʨʘʟʨʷʜʥʳʭ 

ʧʦʜʢʣʶʯʝʡ ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

32

821 )2(... GFKKKK Í= .                                               (2) 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ )(eQ  ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʝʤʠʜʝʩʷʪʠ 

ʯʝʪʳʨʝʭ 32-ʨʘʟʨʷʜʥʳʭ ʜʚʦʠʯʥʳʭ ʚʝʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 
ʠʟ ʚʦʩʴʤʠ ʩʝʢʨʝʪʥʳʭ ʧʦʜʢʣʶʯʝʡ Ki. 

SPECTR-128 ʷʚʣʷʝʪʩʷ ʙʣʦʯʥʳʤ ʰʠʬʨʦʤ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʩ 
32-ʨʘʟʨʷʜʥʦʡ ʰʠʥʦʡ ʦʙʤʝʥʘ ʜʘʥʥʳʭ. 

ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ ʚ ʜʘʥʥʦʡ ʩʣʫʯʘʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʯʝʪʳʨʝʭ 

64-ʨʘʟʨʷʜʥʳʭ ʧʦʜʢʣʶʯʝʡ ʠ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

64

4321 )2(GFKKKKK Í= .                                             (3) 

 
)(eQ  ʚ ʜʘʥʥʦʤ ʰʠʬʨʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʷʪʠʜʝʩʷʪʠ 64-

ʨʘʟʨʷʜʥʳʭ ʜʚʦʠʯʥʳʭ ʚʝʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʝʪʳʨʝʭ 

ʩʝʢʨʝʪʥʳʭ ʧʦʜʢʣʶʯʝʡ Ki. 
CIKS-128 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʪʝʨʘʪʠʚʥʳʭ ʙʣʦʯʥʳʭ ʰʠʬʨʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʩʭʝʤʳ ʧʘʪʝʥʪʘ ʈʌ ˉ 2140714 ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʩʭʝʤʳ ʦʜʥʦʛʦ ʨʘʫʥʜʘ [1]. 
ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ CIKS-128 ʦʪ SPEKTR-128 ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ 

ʠʜʝʥʪʠʯʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʚʝʢʪʦʨʥʳʭ ʙʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ʚʤʝʩʪʦ ʙʣʦʢʘ 
ʫʧʨʘʚʣʷʝʤʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠ ʥʝʣʠʥʝʡʥʦʡ ʚʝʢʪʦʨʥʦʡ ʙʫʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʯʝʪʳʨʝʭ 64-ʨʘʟʨʷʜʥʳʭ 
ʧʦʜʢʣʶʯʝʡ ʠ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 
64

4321 )2(GFKKKKK Í= .                                             (4) 

 

ʈʘʩʰʠʨʝʥʥʳʡ ʢʣʶʯ )(eQ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʷʪʠʜʝʩʷʪʠ ʜʚʫʭ 64-ʨʘʟʨʷʜʥʳʭ ʜʚʦʠʯʥʳʭ ʚʝʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʝʪʳʨʝʭ ʩʝʢʨʝʪʥʳʭ ʧʦʜʢʣʶʯʝʡ Ki. 
ʈʘʩʩʤʦʪʨʠʤ ʢʦʤʘʥʜʫ DDP32, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 32-ʨʘʟʨʷʜʥʦʡ 

ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 
ʧʨʠʣʦʞʝʥʠʷʭ. ɺʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘʢʦʡ ʢʦʤʘʥʜʳ ʷʚʣʷʶʪʩʷ: 32-ʨʘʟʨʷʜʥʳʡ 

ʧʨʝʦʙʨʘʟʫʝʤʳʡ ʙʠʥʘʨʥʳʡ ʚʝʢʪʦʨ X, 32-ʨʘʟʨʷʜʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ U ʠ 
ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ e, ʧʨʠʥʠʤʘʶʱʠʡ ʟʥʘʯʝʥʠʷ 0 (ʧʨʷʤʘʷ 

ʧʝʨʝʩʪʘʥʦʚʢʘ) ʠ 1 (ʦʙʨʘʪʥʘʷ ʧʝʨʝʩʪʘʥʦʚʢʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ 
ʢʦʤʘʥʜʳ ʧʦʣʫʯʘʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʘ 32-ʨʘʟʨʷʜʥʦʛʦ ʙʠʥʘʨʥʦʛʦ ʚʝʢʪʦʨʘ 

 

),,(: 32/32 eUXPYX = .                                                     (5) 

 
ʂʦʤʘʥʜʫ DDP32 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʭʵʰ-ʬʫʥʢʮʠʡ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʰʠʬʨ SPECTR-SZ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʘʥʜʫ ʫʧʨʘʚʣʷʝʤʳʭ 
ʧʝʨʝʩʪʘʥʦʚʦʢ DDP32. ʆʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʤʧʴʶʪʝʨʘʭ ʩ 32-

ʨʘʟʨʷʜʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʷʚʣʷʝʪʩʷ ʙʣʦʯʥʦʧʦʪʦʯʥʳʤ ʰʠʬʨʦʤ. ʇʨʠ 
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ʰʠʬʨʦʚʘʥʠʠ ʠ ʨʘʩʰʠʬʨʦʚʢʝ ʧʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʨʘʫʥʜʳ ʨʝʘʣʠʟʫʶʪ ʩʭʝʤʫ 
ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʨʝʘʣʠʟʫʶʪ ʩʭʝʤʫ ʙʣʦʯʥʦʛʦ ʰʠʬʨʘ. SPECTR-SZ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʤʦʜʫʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʨʝʟʠʜʝʥʪʥʦʛʦ ʤʦʜʫʣʷ, ʢʦʪʦʨʳʡ 
ʦʙʩʣʫʞʠʚʘʝʪ ʟʘʧʨʦʩʳ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʰʠʬʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʬʨʦʚʢʫ ʜʘʥʥʳʭ. 
ʐʠʬʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 6 ʨʘʫʥʜʦʚ, 1 ʠ 6 ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤʠ, ʘ 2-

4 ï ʩʦʢʨʘʱʝʥʥʳʤʠ. ʉʦʢʨʘʱʝʥʥʳʝ ʨʘʫʥʜʳ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ 
ʩʠʣʴʥʦʛʦ ʣʘʚʠʥʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʈʘʩʰʠʨʝʥʥʳʡ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ Q ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 2051 ʙʘʡʪʘ:  

 

},,...,,,{ 20502049210 qqqqqQ=                                               (6) 

 
ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʚʠʜ  

 

),,,,( 210 skkkkK 2= ,                                                     (7) 

 

ʛʜʝ 8 Ò s Ò 2050. 
COBRA-F64a ʠ COBRA-F64b ʷʚʣʷʶʪʩʷ ʙʣʦʯʥʳʤʠ ʰʠʬʨʘʤʠ ʩ ʤʘʣʳʤ 

ʨʘʟʤʝʨʦʤ ʚʭʦʜʥʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ. ɼʘʥʥʳʝ ʰʠʬʨʳ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʘʥʜʫ DDP32. ʆʙʱʘʷ ʩʭʝʤʘ 

ʰʠʬʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ:  
 

( ))()( , ee QXFY= ,                                                     (8) 

 

ʛʜʝ ),()( eKHQ e =  ʨʘʩʰʠʨʝʥʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ 

128-ʨʘʨʷʜʥʦʛʦ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ K ʠ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ e ( )0(F ï h ʠʬʨʦʚʘʥʠʝ, 
)1(F  ï ʨʘʩʰʠʬʨʦʚʢʘ). ɺ ʨʝʞʠʤʝ ʰʠʬʨʦʚʘʥʠʷ X ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʙʣʦʢʦʤ 

ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ, ʪ.ʝ. ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ, ʘ ʚ ʨʝʞʠʤʝ ʨʘʩʰʠʬʨʦʚʢʠ ï 
ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ ʙʣʦʢʦʤ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ (ʰʠʬʨʪʝʢʩʪʦʤ). ɺ ʨʝʞʠʤʝ 

ʰʠʬʨʦʚʘʥʠʷ Y ʷʚʣʷʝʪʩʷ ʰʠʬʨʪʝʢʩʪʦʤ, ʘ ʚ ʨʝʞʠʤʝ ʨʘʩʰʠʬʨʦʚʢʠ ï ʦʪʢʨʳʪʳʤ 

ʪʝʢʩʪʦʤ. ɿʘʤʝʪʠʤ, ʯʪʦ 32)2(, GFYX Í . ɺ ʘʣʛʦʨʠʪʤʘʭ COBRA-F64a ʠ COBRA-

F64b ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 32-ʨʘʟʨʷʜʥʳʭ ʧʦʜʢʣʶʯʘ, ʘ ʠʤʝʥʥʦ 

 

),( ),2(),1()( e

j

e

j

e QQQ = .                                                 (9) 

 

ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ K ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʦʙʲʝʜʠʥʝʥʠʷ 32-ʨʘʟʨʷʜʥʳʭ ʩʣʦʚ:  
 

32

10 )2(... GFKKKK nÍ= .                                        (10) 

 
ɺ ʧʨʦʛʨʘʤʤʥʳʭ ʰʠʬʨʘʭ DDP-S64 ʠ DDP-S128 ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʣʫʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʭʝʤʘ ʰʠʬʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʫʣʝ 8, ʦʜʥʘʢʦ, 
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ʢʣʶʯ ʂ ʠʤʝʝʪ 256-ʨʘʟʨʷʜʥʦʩʪʴ. ʌʫʥʢʮʠʷ ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʚ 3 ʵʪʘʧʘ: 
ʥʘʯʘʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, r ʨʘʫʥʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʘʣʛʦʨʠʪʤʦʤ ʧʨʦʮʝʜʫʨʳ, ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ɼʣʷ 
DDP-S64 ʟʥʘʯʝʥʠʝ r ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 10, ʘ ʜʣʷ DDP-S128 ï 12. ʆʙʘ ʰʠʬʨʘ 
ʷʚʣʷʶʪʩʷ ʩʪʦʡʢʠʤ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʢʨʠʧʪʦʘʥʘʣʠʟʫ. 

ʐʠʬʨ CryptoStar ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 
ʘʣʛʦʨʠʪʤʘ COBRA-H6 ʠ ʷʚʣʷʝʪʩʷ ʩʪʦʡʢʠʤ ʢ ʣʠʥʝʡʥʦʤʫ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʤ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʰʠʬʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʳʡ 
ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʤʠʪʠʚ ï ʧʝʨʝʢʣʶʯʘʝʤʘʷ ʦʧʝʨʘʮʠʷ. ʉʤʝʭʘ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʢʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ 14 ʨʘʫʥʜʦʚ, ʠʤʝʝʪ ʚʠʜ: 
 

),()0( KXTY= ,                                                        (11) 

 

),()1( KYTX=                                                          (12) 

 

ʛʜʝ X ï ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ, Y ï ʰʠʬʨʪʝʢʩʪ, K ï ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, )(eT  ï 
ʬʫʥʢʮʠʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʣʦʢʘ ʜʘʥʥʳʭ, e = 0 (ʰʠʬʨʦʚʘʥʠʝ) ʠʣʠ e = 1 

(ʨʘʩʰʠʬʨʦʚʢʘ). ʂʨʦʤʝ ʪʦʛʦ, 256}1,0{, ÍYX  512}1,0{ÍK  [3]. ʉʝʢʨʝʪʥʳʡ ʢʣʶʯ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʯʝʪʳʨʝʭ ʧʦʜʢʣʶʯʝʡ (ʬʦʨʤʫʣʘ 13), ʘ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʫʥʜʦʚʳʡ ʢʣʶʯ )(e

jQ . 

 

),,,( 4321 KKKKK=                                                      (13) 

 
ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʰʠʬʨʳ ʥʝʩʫʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ ʜʣʷ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 
ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʢʦʨʦʩʪʥʳʭ 

ʰʠʬʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ 
ʢʨʠʧʪʦʩʪʦʡʢʠʤʠ ʠ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʫʧʨʘʚʣʷʝʤʳʝ ʦʧʝʨʘʮʠʡ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʦʩʥʦʚʝ ʫʧʨʘʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ CryptoStar / ɸ. ʅ. ʐʥʠʧʝʨʦʚ // ʉʦʚʨʝʤʝʥʥʳʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʘʫʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʨʘʢʪʠʢʝ: ʩʙ. ʥʘʫʯ. ʪʨ. ï 

ʆʨʝʥʙʫʨʛ: ʀʇʂ ɻʆʋ ʆɻʋ, 2007.  ï ʉ. 154-156. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ʇʆɺʓʐɽʅʀʗ ɼʆʉʊʆɺɽʈʅʆʉʊʀ 
ɼɽʂʆɼʀʈʆɺɸʅʅʓʍ ɼɸʅʅʓʍ ɺ ɿɸɹʆʁʅʓʍ ʊɽʃɽʄɽʊʈʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄɸʍ ʉ ɻʀɼʈɸɺʃʀʏɽʉʂʀʄ ʂɸʅɸʃʆʄ ʉɺʗɿʀ 

 
ɺʣʘʮʢʘʷ ʀ.ɺ., ɻʦʣʫʙʝʥʢʦ ʀ.ɺ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ɼʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʳʨʴʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ  ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶ 
ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʙʫʨʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʣʝʩʠʩʪʝʤ. ʊʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʊʉ) ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ 
ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʚʠʙʨʘʮʠʡ. 

ʆʥʘ ʨʝʛʠʩʪʨʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʙʫʨʝʥʠʷ, ʩʯʠʪʳʚʘʷ ʩ ʜʘʪʯʠʢʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʝʡ, ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ 
ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʚ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʚʦʜʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ. 
ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʤʝʨʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 
ʧʦʣʫʯʝʥʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ 

ʯʘʩʪʦʪʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 
ʢʘʥʘʣʫ ʩʚʷʟʠ, ʠʟ-ʟʘ ʧʦʤʝʭ ʦʪ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 
ʄʥʦʛʠʝ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʦ 
ʧʦʣʫʯʝʥʠʠ ʩʠʩʪʝʤʳ ʧʦʚʳʰʘʶʱʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʠʩʢʘʞʝʥʥʦʛʦ ʣʦʢʘʣʴʥʦʡ ʧʦʤʝʭʦʡ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʩʫʪʩʪʚʠʝʤ 
ʧʦʤʝʭ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʝʤʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ, ʩʪʘʣʘ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 
ʫʩʪʨʦʡʩʪʚʘʤ, ʩʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʳʣʦ ʦʪʜʘʥʦ 

ʧʨʦʮʝʩʩʦʨʘʤ ʬʠʨʤʳ Intel ʠ FPGA ʬʠʨʤʳ Xilinx [7], [6]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʚ ʢʦʜʝ çʄʘʥʯʝʩʪʝʨè ʩ ʛʣʫʙʠʥʥʳʭ ʙʣʦʢʦʚ 
ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʊʉ) [4]. ʇʦʜ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ  ʧʨʝʜʧʨʠʷʪʠʝʤ ʅʠɻʇ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʪʨʝʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟ ʩʢʚʘʞʠʥʳ. 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜ 
ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ.  

ʇʨʠʥʠʤʘʝʤʳʡ ʩ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩʠʛʥʘʣ ʦʮʠʬʨʦʚʳʚʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 64 
ʦʪʩʯʝʪʘ ʥʘ ʧʝʨʠʦʜ ʜʘʥʥʳʭ ʢʦʜʘ çʄʘʥʯʝʩʪʝʨè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʚʝʢʪʦʨʘʤʠ ʨʘʟʤʝʨʦʤ 64 ʵʣʝʤʝʥʪʘ. ʇʨʠʥʷʚ ʢʦʜ, 
ʦʮʠʬʨʦʚʘʥʥʳʡ ʥʘ ʚʳʭʦʜʝ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʩʠʩʪʝʤʘ ʚʳʜʝʣʷʝʪ ʯʝʪʳʨʝ ʬʦʨʤʳ 
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ʩʠʛʥʘʣʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʠʝ ʝʜʠʥʠʮʳ ʠ ʥʫʣʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ, 
ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ - ʜʚʝ ʬʦʨʤʳ ʩʠʛʥʘʣʘ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʝʜʠʥʠʮʳ ʠ ʜʚʝ ʬʦʨʤʳ ʜʣʷ ʥʫʣʷ. ʌʦʨʤʘ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ 
ʨʠʩʫʥʢʝ 1, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʦʪ ʬʦʨʤʳ 
ʠʜʝʘʣʴʥʦʛʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʧʦʤʝʭ ʥʘ ʩʠʛʥʘʣ. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʌʦʨʤʘ ʢʣʘʩʩʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 
 

ʏʝʪʳʨʝ ʬʦʨʤʳ ʨʝʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ ʟʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ 
(ʚʝʢʪʦʨʘ) ʜʘʥʥʳʭ. ɼʘʣʝʝ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʸʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʘ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʢʘʞʜʳʡ ʚʝʢʪʦʨ ʠʟ ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʝʸ ʚʭʦʜ. 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʢʨʳʪʳʭ ʤʘʨʢʦʚʩʢʠʭ 

ʤʦʜʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʪʨʸʭ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 
ʚʠʜʦʚ ʢʘʥʘʣʘ ʩʚʷʟʠ. ʅʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ 

ʢʘʥʘʣʝ ʦʪ 0.5 ʙʠʪ/ʩ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʙʝʣʴʥʦʤʫ ʢʘʥʘʣʫ - ʩʢʦʨʦʩʪʴ 
ʥʝ ʤʝʥʝʝ  ʩʦʪʝʥ ʢʠʣʦʙʠʪ ʚ ʩʝʢʫʥʜʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʤʝʪʦʜʫ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 
1. ɺ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ, ʊʉ ʧʝʨʝʜʘʝʪ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʥʪʨʘ ʢʣʘʩʩʦʚ (ʢʣʘʩʪʝʨʠʟʘʮʠʠ 
ʜʘʥʥʳʭ). ʆʪʤʝʥʠʪʴ ʜʘʥʥʳʡ ʵʪʘʧ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʜʝʘʣʴʥʳʝ ʮʝʥʪʨʳ ʢʣʘʩʩʦʚ, 

ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʝʢʦʜʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʊʉ, ʢʦʪʦʨʫʶ 

___ ʠʜʝʘʣʴʥʳʡ ʩʠʛʥʘʣ ____ ʨʝʘʣʴʥʳʡ ʩʠʛʥʘʣ ____ ʨʝʘʣʴʥʳʡ ʩʠʛʥʘʣ 
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ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʦʡ. 
ʅʘʜʝʞʥʦʩʪʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʝʪʩʷ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʘ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩʣʫʯʘʡʥʳʭ 
ʜʘʥʥʳʭ, ʪ.ʝ. ʧʦʣʫʯʝʥʳ ʨʝʘʣʴʥʳʝ ʮʝʥʪʨʳ ʢʣʘʩʩʦʚ, ʯʪʦ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ 
ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʵʪʘʧʘ - ʧʦʣʫʯʠʪʴ ʯʝʪʳʨʝ ʢʣʘʩʩʘ, 

ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʭʦʞʠ ʥʘ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʚʭʦʜ 
ʨʝʛʠʩʪʨʘʪʦʨʘ. ɽʩʣʠ ʜʘʥʥʳʝ ʠʩʢʘʞʝʥʳ ʧʦʤʝʭʦʡ, ʪʦ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʦʨʤʝ 

ʢʣʘʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʦʤʝʭʠ. ɼʘʥʥʳʡ ʵʪʘʧ ʷʚʣʷʝʪʩʷ 
ʦʙʫʯʘʶʱʠʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʧʦʜ ʪʝʢʫʱʠʝ ʚʥʝʰʥʠʝ 

ʧʘʨʘʤʝʪʨʳ. ʅʘʧʨʠʤʝʨ, ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʢʘʟʳʚʘʪʴ ʪʠʧ ʠ ʜʣʠʥʫ 
ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥʳ. 

2. ʂʘʞʜʳʡ ʙʠʪ ʜʘʥʥʳʭ ʥʝʩʫʱʠʭ ʪʝʣʝʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 
ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺʳʯʠʩʣʠʚ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʥʥʳʭ ʢ 

ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ, ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʘʩʩʫ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʝʜʠʥʠʮʘ ʠʣʠ ʥʫʣʴ ʧʝʨʝʜʘʥʳ ʚ ʜʘʥʥʳʝ ʤʦʤʝʥʪ (ʨʠʩʫʥʦʢ 

2). 
 

 

ʈʠʩʫʥʦʢ 2 - ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 
 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ʥʝʯʝʪʢʠʭ ʩ-ʩʨʝʜʥʠʭ [2]. 
ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ ʊʉ ʚʳʜʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʪʨʦʚ ʢʣʘʩʩʦʚ: 0 ʠ 1), ʠʟ ʢʦʪʦʨʳʭ 
ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʥʝʯʝʪʢʦʛʦ ʨʘʟʙʠʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʫʩʣʦʚʠʷʤ [3], [5]: 

ɸʣʛʦʨʠʪʤ  

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

(ʢʣʘʩʩʠʬʠʢʘʪʦʨ) 

Õ = 0.94 

Õ = 0.07 

Õ = 0.18 

Õ = 0.14 

 
ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ʆʙʨʘʟʮʦʚʳʝ ʢʣʘʩʩʳ 

ʛʜʝ Õ - ʤʝʨʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʛʜʝ ʩ ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ, { }1,,3,2 -Í Mc 2 . 
ʈʘʩʩʯʠʪʳʚʘʝʤ ʮʝʥʪʨʳ ʢʣʘʩʩʦʚ: 
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ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʙʣʠʟʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠʟ ʍ (ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʧʨʠʙʦʨʘ) ʠ ʮʝʥʪʨʘʤʠ ʢʣʘʩʩʦʚ ʠʩʧʦʣʴʟʫʝʤ ʝʚʢʣʠʜʦʚʫ ʥʦʨʤʫ: 
 

2

ikik VXD -=
,  Mk ,1= ,      

 
ʕʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʧʝʨʝʩʯʠʪʳʚʘʝʤ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ: 

 

ʝʩʣʠ , ʪʦ ; 
 

ʝʩʣʠ , ʪʦ , 
 
ʛʜʝ m ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʚʝʩ (m=2). 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʷʝʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʠʥʠʤʘʣʴʥʘʷ ʘʙʩʦʣʶʪʥʘʷ 
ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʷʭ ʠʣʠ ʥʦʨʤʘ ʨʘʟʥʦʩʪʠ ʤʘʪʨʠʮ ʥʝʯʝʪʢʦʛʦ ʨʘʟʙʠʝʥʠʷ 

ʥʝ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʘʧʨʠʦʨʠ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (). 
ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦʤʝʭ ʧʦʣʥʦʩʪʴʶ ʧʦʤʝʭʫ 

ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʣʝʞʘʱʠʝ ʚ ʮʝʥʪʨʝ ʢʣʘʩʩʦʚ 
ʠʩʢʘʞʝʥʥʳ ʧʦʤʝʭʦʡ, ʯʪʦ ʥʝ ʤʝʰʘʝʪ ʢʦʨʨʝʢʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚ ʩʠʣʫ ʪʦʛʦ, 
































































































































































































































































































