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ɺɺɽɼɽʅʀɽ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʫʤʝʝʪ ʨʝʰʘʪʴ ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʠʟʚʝʩʪʥʫʶ ʬʦʨʤʫ ʧʦʜʩʪʘʚʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥ. ʈʝʰʝʥʠʝ ʞʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʫʣʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʠʟ ʜʨʫʛʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʦʥʳ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʚʳʟʳʚʘʝʪ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʪʨʫʜʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʠʸʤʳ, 

ʤʝʪʦʜʳ. ɽʩʪʴ ʠ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢ ʢʦʪʦʨʳʤ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʥʝʧʨʠʤʝʥʠʤʳ; ʧʨʠ ʠʭ ʨʝʰʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʣʦʚʠʷ, ʩʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʨʝʰʠʪʴ ʠʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʤʳʩʣ ʧʦʥʷʪʠʡ, ʠʟʫʯʠʪʴ ʟʘʢʦʥʳ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʦʚʣʘʜʝʪʴ ʵʣʝʤʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ï 

ʘʣʛʝʙʨʦʡ, ʪʨʠʛʦʥʦʤʝʪʨʠʝʡ, ʪʝʭʥʠʢʦʡ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ï ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʠʟʫʯʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ʉʣʝʜʫʝʪ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ï ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʢʫʨʩʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠʟʫʯʘʶʪ ʥʝ ʫʨʘʚʥʝʥʠʷ, ʘ 

ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʷʚʣʝʥʠʡ. 

ʇʦʵʪʦʤʫ, ʠʟʫʯʠʚ ʪʝʦʨʠʶ, ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʨʝʰʠʪʴ ʟʘʜʘʯʫ. ɺʳ 

ʟʘʧʠʩʳʚʘʝʪʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʟʘʢʦʥʳ, ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ 

ʠ ʢʦʥʢʨʝʪʥʳʝ ʩʣʝʜʩʪʚʠʷ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʪʝ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʫʶ ʪʦ ʞʝ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ. ʊʝʧʝʨʴ ʦʩʪʘʸʪʩʷ 

ʥʘʡʪʠ ʢʦʨʥʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ï ʵʪʦ ʠ ʝʩʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. 

ʆʯʝʚʠʜʥʦ, ʟʘʜʘʯʠ ʠ ʪʝʦʨʠʷ ï ʝʜʠʥʦʝ ʮʝʣʦʝ. 
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1. ʆʉʅʆɺʅʓɽ ʉɺɽɼɽʅʀʗ 

 

ʗʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʚ ʚʝʱʝʩʪʚʝ ʠʣʠ ʚ ʚʘʢʫʫʤʝ ʥʘʟʳʚʘʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʥʘʟʳʚʘʝʤʦʡ ʩʠʣʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

t

ne

t

Q
I

 
ʛʜʝ I ï ʩʠʣʘ ʪʦʢʘ [ɸ] 

Q ï ʟʘʨʷʜ [ʂʣ] 

Q = eĬn 

t ï ʚʨʝʤʷ [ʩʝʢ]. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ï ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʘʷ ʨʘʙʦʪʝ ʧʨʠ ʧʝʨʝʤʝɦ ʝʥʠʠ ʟʘʨʷʜʘ 

ʚ 1 ʂʣ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

El
Q

A
U

 
ʛʜʝ U ï ʥʘʧʨʷʞʝʥʠʝ [ɺ] 

ɸ ï ʨʘʙʦʪʘ [ɼʞ] 

ɽ ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ [ɺ/ʤ]. 

21U  
ʅʘʧʨʷʞʝʥʠʝ ʝʩʪʴ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʨʦʚʦʜʥʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ 

ʚʝʣʠʯʠʥʳ ʪʦʢ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʚʦʜʥʠʢʝ ʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʝʛʦ ʢʦʥʮʘʭ ʚ 1 ɺ. 

l

S

U

I
G

 
ʛʜʝ G ï ʧʨʦʚʦʜʠʤʦʩʪʴ [ʉʤ] 

I ï ʪʦʢ [A] 

S ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ [ʤ
2
] 

l ï ʜʣʠʥʥʘ ʧʨʦʚʦʜʥʠʢʘ [ʤ]. 

ɺʝʣʠʯʠʥʘ, ʦʙʨʘʪʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

S

l

S

l

I

U

G
R

1

 
ʛʜʝ R ï ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ [ʆʤ] 

ɟ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ [ʆʤĬʤ] 

U ï ʥʘʧʨʷʞʝʥʠʝ [ɺ] 

ɔ ï ʫʜʝʣʴʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ [ʉʤ/ʤ]. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨ: 
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)](1[ 1212 ttRR  
ʛʜʝ Ŭ ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [Üʉ

-1
] 

t1 ʠ t2 ï ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

1.1. ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 

 

1. ɿʘʢʦʥʳ ʆʤʘ. 

ʘ) ʜʣʷ ʫʯʘʩʪʢʘ ʮʝʧʠ: 

ʊʦʢ ʥʘ ʧʘʩʩʠʚʥʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʧʨʠʣʦʞʝʥʥʦʤʫ ʢ ʵʪʦʤʫ ʫʯʘʩʪʢʫ ʥʘʧʨʷʞʝʥʠʶ ʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ: 

R

U
I

 
ʛʜʝ [I] = 1 ɸ ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ 

[U] = 1 ɺ ï ʥʘʧʨʷʞʝʥʠʝ  

[R] = 1 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

 

ʙ) ʜʣʷ ʚʩʝʡ ʮʝʧʠ 

ʉʠʣʘ ʪʦʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʕɼʉ 

ʠʩʪʦʯʥʠʢʘ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʦʣʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʮʝʧʠ. 

0rR

E
I

 
ʛʜʝ [E] = 1 ɺ ï ʕɼʉ 

[R] = 1 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

[r0] = 1 ʆʤ ï ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ. 

ɺʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʧʨʦʠʟʚʝʜʝʥʠʶ ʪʦʢʘ ʥʘ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ, ʥʘʟʳʚʘʶʪ ʚʥʫʪʨʝʥʥʠʤ ʧʘʜʝʥʠʝʤ (ʧʦʪʝʨʝʡ) 

ʥʘʧʨʷʞʝʥʠʷ. 

00 IrU
 

ʪ.ʝ. ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʦ ʩʫʤʤʝ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʥʝʰʥʝʤ 

ʠ ʚʥʫʪʨʝʥʥʝʤ ʫʯʘʩʪʢʘʭ ʮʝʧʠ 

0IrIRE
 

0UUE
 

2. ɿʘʢʦʥʳ ʂʠʨʭʛʦʬʘ 
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ʈʠʩ. 1 

 

ʘ) ʧʝʨʚʳʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʟʣʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʪʦʢʦʚ ʚ ʫʟʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʚʥʘ ʥʫʣʶ 

0I  
ʠʣʠ ʩʫʤʤʘ ʪʦʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʢ ʫʟʣʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʨʘʚʥʘ 

ʩʫʤʤʝ ʪʦʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʦʪ ʫʟʣʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

 

ʇʨʠʤʝʨ: ʜʣʷ ʫʟʣʘ 2 (ʈʠʩ. 1). 

0321 III
 

ʊʦʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʫʟʣʫ ʠʤʝʶʪ ʟʥʘʢ ç+è; ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʪ ʫʟʣʘ 

ʠʤʝʶʪ ʟʥʘʢ çïè. 

ʙ) ʚʪʦʨʦʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ 

ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʕɼʉ ʚ ʣʶʙʦʤ ʢʦʥʪʫʨʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʚʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʚʩʝʭ ʧʘʜʝʥʠʡ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʳʡ ʢʦʥʪʫʨ 

IRE  
ʈʘʩʢʨʳʪʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʫʤʤ ʕɼʉ ʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʟʥʘʢʦʚ: 

1. ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʕɼʉ ʩʦʚʧʘʜʘʝʪ ʩ ʫʩʣʦʚʥʦ ʚʳʙʨʘʥʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ ʧʦ ʢʦʥʪʫʨʫ, ʪʦ ʕɼʉ ʙʝʨʫʪ ʩʦ ʟʥʘʢʦʤ ç+è, ʝʩʣʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʕɼʉ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʳʙʨʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ, ʪʦ 

ʩʦ ʟʥʘʢʦʤ çïè. 

2. ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʥʘ ʫʯʘʩʪʢʝ ʮʝʧʠ ʩʦʚʧʘʜʘʝʪ ʩ ʚʳʙʨʘʥʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ, ʪʦ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʙʫʜʝʪ ʩʦ ʟʥʘʢʦʤ ç+è, ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ, ʪʦ ʩʦ ʟʥʘʢʦʤ çïè. 
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ʈʠʩ. 2 

 
ʈʠʩ. 2 

 

ʇʨʠʤʝʨ: ɿʘʧʠʰʝʤ II  ʟ. ʂʠʨʭʛʦʬʘ ʜʣʷ ʢʦʥʪʫʨʘ 1-2-5-6-1. ʆʙʭʦʜʠʤ 

ʢʦʥʪʫʨ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ: 

E1-E2=I1R1+I1r01-I2R2-I2r02. 

 

1.2. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ 

 

ʀʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ 

ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʧʦʪʝʥʮʠʘʣʥɹʦʡ ʜʠʘʛʨʘʤʤʳ. 

ʈʠʩ. 3 

 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʦʙʭʦʜʝ ʮʝʧʠ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʢʣʘʜʳʚʘʶʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʮʝʧʠ, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï 

ʧʦʪʝʥʮʠʘʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʝʢ. 

ʇʨʠʤʝʨ: 

ʇʨʠʥʠʤʘʝʤ ʧʦʪʝʥʮʠʘʣ ʪʦʯʢʠ 1 ʨʘʚʥʳʤ ʥʫʣʶ V1=0. ʇʦʪʝʥʮʠʘʣʳ 

ʪʦʯʝʢ ʮʝʧʠ ʥʘʭʦʜʠʤ ʩʦʛʣʘʩʥʦ ʨʘʚʝʥʩʪʚʘʤ. 

V2=V1+E1 

V3=V2+IR1 

V4=V3ïE2 

ʈʠʩ. 3 
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V5=V4ïIR2 

V6=V5+E3 

V1=V6ïIR3 

ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʕɼʉ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ, ʪʦ ʧʨʠ 

ʨʘʩʯʸʪʝ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ ç+è, ʢʘʢ ɽ1 ʠ ɽ3; 

ʝʩʣʠ ʥʝ ʩʦʚʧʘʜʘʝʪ ï çïè, ʢʘʢ ɽ2. 

ɼʣʷ ʧʘʜʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʜʨʫʛʦʝ ʧʨʘʚʠʣʦ: ʝʩʣʠ ʪʦʢ ʚ ʧʘʩʩʠʚʥʦʤ 

ʵʣʝʤʝʥʪʝ ʥʘʧʨʘʚʣʝʥʠʠ ʚʩʪʨʝʯʥʦ ʦʙʭʦʜʫ ʢʦʥʪʫʨʘ, ʪʦ ʧʘʜʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ ç+è, ʝʩʣʠ ʩʦʚʧʘʜʘʝʪ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʪʦ ʟʥʘʢ    çïè. 

ɺʝʣʠʯʠʥʘ ʪʦʢʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʦʡ 

ʕɼʉ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʝʣʸʥʥʦʡ ʥʘ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ: 

 

)( 0rR

E
I

 
ɽʩʣʠ ʧʨʠ ʨʘʩʯʸʪʝ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʦ ʪʦʢ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ. ɽʩʣʠ ʞʝ  

ʈʠʩ. 4 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʪʦ ʪʦʢ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʳʙʨʘʥʥʦʤʫ. 

ʉʪʨʦʠʤ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦ ʪʦʯʢʘʤ. 

ʊʘʢ ʢʘʢ ʚʥʫʪʨʝʥʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʕɼʉ ʧʨʠʥʷʪʳ ʨʘʚʥʳʤ ʥʫʣʶ, ʪʦ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʦʪʝʥʮʠʘʣʳ ʠʟʤʝʥʷʶʪʩʷ ʩʢʘʯʢʦʤ. 

ʇʨʠʤʝʨ: 

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ɺ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ (ʨʠʩ. 5) ɽ1 = 5 ɺ, ɽ2 = 18 ɺ, ɽ3 = 8 ɺ, r1 =500 

ʆʤ, r2 = 250 ʆʤ, r3 = 700 ʆʤ, r01 = 50 0ʤ. ɺʥʫʪʨʝʥʥʠʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʥʝʙʨʝʛʘʝʤ. 

ɺʳʯʠʩʣʠʪʴ ʧʦʪʝʥʮʠʘʣʳ ʚʩʝʭ ʪʦʯʝʢ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘ ʩʭʝʤʝ, 

V

R0

1

2

3

4
5

6

1
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ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɸ ʠ ɼ ʠ ʧʦʩʪʨʦʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʨʘʤʤʫ. 

ʈʠʩ. 5 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

1. ʇʦʪʝʥʮʠʘʣ ʪʦʯʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʅʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʜʚʫʭ ʪʦʯʝʢ. ʕʪʦ ʞʝ ʧʦʣʦʞʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɸ ʠ ʆ (ʨʠʩ. 5), ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʥʘʧʨʷʞʝʥʠʝ Uɸʆ , ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ (ʵʪʠʭ ʪʦʯʝʢ) 

IrU AOʆɸ 1  
ɺʳʙʦʨʦʤ ʜʣʷ ʦʜʥʦʡ (ʣʶʙʦʡ) ʪʦʯʢʠ ʮʝʧʠ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳʤ ʥʫʣʶ, 

ʧʨʠʤʝʤ ʜʣʷ ʪʦʯʢʠ ʆ (ʨʠʩ. 5) ʧʦʪʝʥʮʠʘʣ 
0ʆ . ʇʨʠ ʵʪʦʤ ʜʣʷ ʪʦʯʢʠ ɸ 

ʧʦʪʝʥʮʠʘʣ 

IrU AOA 1  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʠ (ɸ) ʮʝʧʠ ʨʘʚʝʥ 

ʥʘʧʨʷʞʝʥʠʶ (Uɸ0) ʤʝʞʜʫ ʵʪʦʡ ʪʦʯʢʦʡ (ɸ) ʠ ʜʨʫʛʦʡ (ʆ), ʜʣʷ ʢʦʪʦʨʦʡ 

ʧʦʪʝʥʮʠʘʣ ʧʨʠʥʷʪ ʨʘʚʥʳʤ ʥʫʣʶ. 

2. ʇʣʘʥ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʏʪʦʙʳ  ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʨʘʞʝʥʠʷʤʠ ʜʣʷ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ 

( OA ) ʠ ʜʣʷ ʧʦʪʝʥʮʠʘʣʘ ʦʜʥʦʡ ʪʦʯʢʠ (A), ʥʫʞʥʦ ʟʥʘʪʴ ʪʦʢ ʮʝʧʠ. ʉ 

ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ ʠ ʥʘʯʥʝʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʜʣʷ ʦʜʥʦʡ ʪʦʯʢʠ ʮʝʧʠ ʧʨʠʥʷʪʴ ʧʦʪʝʥʮʠʘʣ, 

ʨʘʚʥʳʡ ʥʫʣʶ. ʕʪʦ ʫʞʝ ʚʳʧʦʣʥʝʥʦ: ʚʳʨʘʞʝʥʠʝ ʜʣʷ ɼ ʟʘʧʠʩʘʥʦ ʧʨʠ 

ʫʩʣʦʚʠʠ O  = 0. ʊʦʯʢʫ ʩ ʥʫʣʝʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʪʦʯʢʘ ʆ, ʨʠʩ. 5) ʠʥʦʛʜʘ 

ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʟʘʟʝʤʣʷʶʱʝʤʫ ʫʩʪʘʥʦʚʢʫ ʧʨʦʚʦʜʫ ʠʣʠ ʢ ʢʦʨʧʫʩʫ 

ʧʨʠʙʦʨʘ ʠ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ (ʧʨʠ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʢ ʢʦʨʧʫʩʫ) 

ʦʙʦʟʥʘʯʘʶʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5. 

ʀʤʝʷ ʪʦʯʢʫ ʩ ʥʫʣʝʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʭ ʫʯʘʩʪʢʦʚ 

ʮʝʧʠ, ʦʧʨʝʜʝʣʠʤ ʧʦʪʝʥʮʠʘʣʳ ʪʦʯʝʢ ʮʝʧʠ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʘ. 
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ɺ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵ. ʜ. ʩ., ʪʦʢ ʨʘʚʝʥ 

ʦʪʥʦʰʝʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʳ ʚʩʝʭ ʵ.ʜ.ʩ. ʢ ʩʫʤʤʝ ʚʩʝʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʮʝʧʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʭʝʤʝ ʜʚʝ ʵ. ʜ. ʩ. (ɽ1 ʠ ɽ2) 

ʜʝʡʩʪʚʫʶʪ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ) ʠ ʠʭ ʩʫʤʤʘ ɽ' = ɽ1 + ɽ2 = 5 + 18 = 23 ɺ. ʆʜʥʘ ʵ. ʜ. ʩ. ɽ3 = 8 ɺ 

ʜʝʡʩʪʚʫʝʪ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʪ. ʝ. 

ʥʘʚʩʪʨʝʯʫ ʩʫʤʤʘʨʥʦʡ  ʵ.ʜ.ʩ. ɽ'. ʇʦʩʢʦʣʢɹʫ ɽ' > ɽ3, ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ 

ʤɸA
r

EE
I 1001,0

50700250500

8233

'

 
ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵ. ʜ. ʩ. ɽ', ʪ. ʝ. ʪʦʢ ʥʘʧʨʘʚʣʝʥ ʧʦ 

ʜʚʠʞʝʥʠʶ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ (ʨʠʩ. 5). 

4. ɺʳʯʠʩʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɼʣʷ ʪʦʯʢʠ ʆ (ʨʠʩ. 5) ʚʳʙʨʘʥ ʧʦʪʝʥʮʠʘʣ O= 0. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ, 

ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʧʦʪʝʥʮʠʘʣ ʪʦʯʢʠ ɸ 
BIrA 501,05001  

ʇʦʪʝʥʮʠʘʣ ʪʦʯʢʠ ɸ ʦʢʘʟʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ OA . ʪʘʢ ʢʘʢ ʪʦʢ 

ʚ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥ ʦʪ ʪʦʯʢʠ ʙʦʣʴʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʪʦʯʢʝ 

ʤʝʥʴʰʝʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʪʦʢ I ʥʘ ʨʠʩ. 5 ʥʘʧʨʘʚʣʝʥ ʦʪ ɸ ʢ ʆ). ʕʪʦ ʧʨʘʚʠʣʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʘʣʴʰʝ ʜʣʷ ʫʯʘʩʪʢʦʚ ɹɺ ʠ ɻɼ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʣʴʢʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʨʫʛʦʡ ʪʦʯʢʠ ʮʝʧʠ, ʥʘʧʨʠʤʝʨ ɹ, 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʫʞʝ ʚʳʯʠʩʣʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 5A  ɺ ʠ ʠʟʚʝʩʪʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʟʘʞʠʤʘʭ ʫʯʘʩʪʢʘ ɸɹ. ʊʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩ ʵ. ʜ. ʩ. ɽ1 ʥʝ 

ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʦ ʧʦʪʝʥʮʠʘʣ ʝʛʦ ʟʘʞʠʤʘ (ʪʦʯʢʘ ɹ 

ʥʘ ʨʠʩ. 5) ʚʩʝʛʜʘ (ʧʨʠ ʣʶʙʦʤ ʪʦʢʝ) ʤʝʥʴʰʝ ʧʦʪʝʥʮʠʘʣʘ ʟʘʞʠʤʘ ç+è 

(ʪʦʯʢʠ ɸ ʥʘ ʨʠʩ. 5) ʥʘ ʚʝʣʠʯʠʥʫ ʵ. ʜ. ʩ. ʠʣʠ ʨʘʚʥʦʛʦ ʝʤʫ ʥʘʧʨʷʞʝʥʠʷ 

Uɸɹ = 5 ɺ. ʇʦɻ ʪʦʤʫ 

055ɸɹAɹ U . 

ɿʥʘʷ ʧʦʪʝʥʮʠʘʣ ɹ = 0, ʚʳʯʠʩʣʠʤ ʪʝʧʝʨʴ ʧʦʪʝʥʮʠʘʣ ɺ ʩʣʝʜʫʶʱʝʡ 

ʪʦʯʢʠ ɺ. ʊʘʢ ʢʘʢ ʪʦʢ ʚ ʩʦʧʨʦʪʠʚʣʝʥʠʠ r2 ʥʘʧʨʘʚʣʝʥ ʦʪ ʪʦʯʢʠ ɺ ʢ ʪʦʯʢʝ 

ɹ, ʪʦ ʧʦʪʝʥʮʠʘʣ ʪʦʯʢʠ ɺ ʙʦʣʴʰʝ ʧʦʪʝʥʮʠʘʣʘ ʪʦʯʢʠ ɹ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʦʧʨʦʪʠʚʣʝʥʠʠ r2: 

BIrɹɺ 5,201,025002 . 

ʅʘ ʫʯʘʩʪʢʝ ɺɻ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ 

ʧʨʠʯʠʥʘʤʠ: ʜʝʡʩʪʚʠʝʤ ʵ. ʜ. ʩ. ɽ2 ʠ ʧʘʜʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ r02. ʕʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ɽ2 ʚʳʟʳʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʪʦʯʢʠ ɻ (ʪʦʯʢʘ ɻ ̫ʚʣʷʝʪʩʷ ʟʘʞʠʤʦʤ çïè ʠʩʪʦʯʥʠʢʘ, ʘ ʪʦʯʢʘ 

ɼ ï ʟʘʞʠʤʦʤ ç+è). ʇʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ 

ʠʩʪʦʯʥʠʢʘ (r02I) ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʪʦʯʢʠ ɻ, ʪʘʢ ʢʘʢ ʪʦʢ 

ʥʘʧʨʘʚʣʝʥ ʦʪ ʪʦʯʢʠ ɻ ʢ ʪʦʯʢʝ ɺ. ʇʦʵʪʦʤʫ 
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BIrEɺɻ 1501,050185,2022 . 

ɼʣʷ ʫʯʘʩʪʢʘ ɻɼ 

BIrɻɼ 801,0700153 . 

ɺ ʮʝʣʷʭ ʧʨʦʚʝʨʢʠ ʨʘʩʯʝʪʦʚ ʥʘʡʜʝʤ ʧʦʪʝʥʮʠʘʣ ʪʦʯʢʠ ʆ, ʠʩʧʦʣʴʟʫʷ 

ʠʟʚʝʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ɼ= 8 ɺ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ɼʆ (ʩʤ. 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ʵ. ʜ. ʩ. ɽ3 ʥʘ ʨʠʩ. 5): 

0883Eɼʆ  
ɽʩʣʠ ʙʳ ʤʳ ʦʙʭʦʜʠʣʠ ʮʝʧʴ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪ. ʝ. ʜʚʠʛʘʣʠʩʴ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʦʢʘ ʚ ʮʝʧʠ, ʪʦ ʥʘ ʚʩʝʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʧʦʪʝʥʮʠʘʣʳ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʙʳ ʥʘ ʚʝʣʠʯʠʥʫ ʧʘʜʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ. 

5. ʇʦʩʪʨʦʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʪʝʥʮʠʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʮʝʧʠ 

ʧʦʩʪʨʦʠʤ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ (ʨʠʩ.6). 

ʇʦ ʦʩʠ ʭ ʠʣʠ r ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʚʩʝʭ ʫʯʘʩʪʢʦʚ (r1  r2 , r02 , r3). ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ ʚ 

ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʮʝʧʠ (ʨʠʩ. 6). 

ʋʯʘʩʪʦʢ ʮʝʧʠ ɸɹ (ʨʠʩ. 6), ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ ʥʫʣʶ, 

ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʦʩʠ r (ʨʠʩ.6) ʪʦʯʢʦʡ. 

ʊʘʢ ʢʘʢ ʦʩʴ r ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢ ʙʳ ʣʠʥʝʡʥʫʶ ʨʘʟʚʝʨʪʢʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ, ʪʦ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʥʘ ʦʩʠ r 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʪʦʯʢʘ ʆ. 

ʈʠʩ. 6 

 

ʇʦ ʦʩʠ ʫ ʠʣʠ  ʦʪʣʦʞʝʥʳ ʚʝʣʠʯʠʥʳ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ʩ ʫʯʝʪʦʤ ʠʭ 

ʟʥʘʢʘ: ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚʚʝʨʭ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʥʠʟ ʦʪ ʦʩʠ 

ʛ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʮʝʧʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʯʘʩʪʢʘ ʆɸ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʪʝʥʮʠʘʣʳ ʢʨʘʡʥʠʭ 

ʪʦʯʝʢ ʆ = 0 ʠ ʆ= 5 ɺ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʆɸ (ʨʠʩ. 5) ʧʦʪʝʥʮʠʘʣ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 0 

ʜʦ 5ɺ, ʵʪʦ ʠʟʦʙʨʘʞʝʥʦ ʣʠʥʠʝʡ ʆɸ ʥʘ ʨʠʩ. 5. 

ʅʘ ʫʯʘʩʪʢʝ ɸɹ, ʛʜʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ, ʣʠʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

(ʨʠʩ.5) ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ű. ʋʯʘʩʪʦʢ ɹɺ ʮʝʧʠ ʘʥʘʣʦʛʠʯʝʥ ʫʯʘʩʪʢʫ ʆɸ, 

ʪʘʢ ʢʘʢ ʠ ʪʦʪ ʠ ʜʨʫʛʦʡ ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɽʩʣʠ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦ ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ (r1 ʠ r2) ʧʨʦʭʦʜʠʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʪʦʢ I, ʪʦ ʣʠʥʠʠ ʆɸ ʠ ɹɺ (ʨʠʩ. 5) ʧʘʨʘʣʣʝʣʴʥʳ. 

ʊʘʢ ʞʝ ʧʦʩʪʨʦʝʥʳ ʜʨʫʛʠʝ ʦʪʨʝʟʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

6. ɺʳʯʠʩʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ Uɸɼ . 

ʇʨʠ ʧʦʤʦʱʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ ʠʣʠ ʚʝʣʠʯʠʥ ʧʦʪʝʥʮʠʘʣʦʚ 

ʪʦʯʝʢ ʮʝʧʠ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ɺU ɼɸAɼ 13)8(5
. 

ʕʪʦ ʞʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʬʠʯʝʩʢʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 6, ʦʪʨʝʟʦʢ ɸɼ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʂʘʢ ʧʦʚʣʠʷʝʪ ʥʘ ʚʠʜ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ ʚʳʙʦʨ ʜʨʫʛʦʡ 
ʪʦʯʢʠ ʩ ʥʫʣʝʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ? 

ʈʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ (ʥʘʧʨʷʞʝʥʠʷ) ʥʘ ʫʯʘʩʪʢʘʭ ʮʝʧʠ ʥʝ 

ʠʟʤʝʥʷʪʩʷ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘʤʠ ʵ. ʜ. ʩ., 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʪʦʢʘ (ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ ʪʦʯʢʠ ʥʫʣʝʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʠʥʷʪʴ ɸ= 0 (ʨʠʩ. 7), ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʦʩʠ ʛ ʚ ʪʦʯʢʫ ɸ (ʨʠʩ. 7, ʧʫʥʢʪʠʨʥʘʷ ʧʨʷʤʘʷ ɸɸ'), ʪʦ 

ʧʦʪʝʥʮʠʘʣʳ ʚʩʝʭ ʪʦʯʝʢ ʫʤʝʥʴʰʘʪʩʷ ʥʘɸ = 5 ɺ, ʘ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʦʩʪʘʥʫʪʩʷ ʧʨʝʞʥʠʤʠ. ʀʪʘʢ, ʚʳʙʦʨ ʜʨʫʛʦʡ ʪʦʯʢʠ ʥʫʣʝʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʥʠʢ ʧʝʨʝʤʝʱʝʥʠʶ ʦʩʠ r. 

2. ʄʦʞʥʦ ʣʠ ʚʳʙʨʘʪʴ ʧʦʪʝʥʮʠʘʣ, ʨʘʚʥʳʡ ʥʫʣʶ (ʟʘʟʝʤʣʠʪʴ), 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʮʝʧʠ? 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʪʝʥʮʠʘʣ ʪʦʣʴʢʦ ʦʜʥʦʡ ʪʦʯʢʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʣʁ ʙʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʚʥʳʤ ʥʫʣʶ (ʟʘʟʝʤʣʠʪʴ). 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ, ʢʨʦʤʝ ʪʦʯʢʠ ʆ, ʪʘʢʞʝ ʟʘʟʝʤʣʠʪʴ ʪʦʯʢʫ ɹ, ʥʝ 

ʥʘʨʫʰʠʚ ʨʝʞʠʤ ʮʝʧʠ, ʪʘʢ ʢʘʢ ʧʦʪʝʥʮʠʘʣ ʆɸ = 0. ʇʨʠ ʨʘʚʥʳʭ 

ʧʦʪʝʥʮʠʘʣʘʭ ʪʦʯʝʢ ɹ ʠ ʆ ʤʝʞʜʫ ʥʠʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʠʝ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʥɹʦ, ʥʝ ʙʫʜʝʪ ʪʦʢʘ ʚ ʢʦʨʧʫʩʝ ʧʨʠʙʦʨʘ ʠʣʠ ʚ ʟʝʤʣʝ. 

3. ʀʟʤʝʥʠʪʩʷ ʣʠ ʨʝʞʠʤ ʮʝʧʠ, ʝʩʣʠ ʟʘʤʢʥʫʪʴ ʧʨʦʚʦʜʥʠʢʦʤ ʪʦʯʢʠ ʆ 

ʠ ɹ (ʨʠʩ.5 )? 

ʈʠʩ.  6    .   

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʮʝʧʠ ʧʦ ʨʠʩ..5  . 
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ʊʘʢ ʢʘʢ ʧʦʪʝʥʮʠʘʣʳ ʪʦʯʝʢ ʆ ʠ ɹ ʨʘʚʥʳ, ʪʦ ʤʝʞʜʫ ʵʪʠʤʠ ʪʦʯʢʘʤʠ 

ʥʘʧʨʷʞʝʥʠʝ Uʆɹ = 0 ʠ ʚ ʧʨʦʚʦʜʥʠʢʝ ʆɹ ʪʦʢʘ ʥʝ ʙʫʜʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʦʚʦʜʥʠʢ ʆɹ ʥʝ ʚʥʝʩʝʪ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʮʝʧʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʥʘʯʝ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ 

ʧʨʦʚʦʜʥʠʢʘ ʆɹ ʮʝʧʴ (ʨʠʩ.5) ʩʪʘʥʦʚʠʪʩʷ ʜʚʫʭʢʦʥʪʫʨʥʦʡ. ʊʦʢʠ ʚʥʝʥhʠʭ 

ʚʝʪʚʝʡ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʢʦʥʪʫʨʘ ʨʘʚʥʳ (ʚ ʵʪʦʤ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʣʝʛʢʦ 

ʫʙʝʜʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ) ʠ ʦʜʠʥʘʢʦʚʦ ʥʘʧʨʘʚʣʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʆ ʠ ɹ. ʇʨʠ ʵʪʦʤ ʪʦʢ ʚ ʚʝʪʚʠ ʆɹ (ʨʠʩ.5) ʨʘʚʝʥ ʥʫʣʶ (1-ʡ 

ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ). 

4. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʧʦʪʝʥʮʠʘʣʳ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʤ ʢʣʶʯʝ? 

ʇʨʠ ʨʘʟʦʤʢʥʫʪʦʤ ʢʣʶʯʝ ʂ, (ʨʠʩ.5) ʪʦʢ I = 0. ʇʨʠ ʵʪʦʤ ʠʤʝʝʤ ʜʚʘ 

ʥʝʟʘʤʢʥʫʪʳʭ ʫʯʘʩʪʢʘ ʮʝʧʠ: ʆɸɹɺɻ ʠ ʆɼɻ'. ʇʨʠʥʠʤʘʷ 0ʆ , ʧʦʣʫʯʘʝʤ 

ʜʣʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ: 

ɺIrɽ

ɺIr

ɺɽɽ

rIr

ɺɻ

ɹɹɺ

ɸɹ

ʆɸ

230185

5

5

000

022

2

11

11

 
ɺʳʯʠʩʣʠʤ ʧʦʪʝʥʮʠʘʣʳ ʫʯʘʩʪʢʘ ʆɼɻ (ʨʠʩ. 5): 

ʈʠʩ. 7 

 

ɺIr

ɺɽ

ɼɼɻ

ʆɼ

8

8

3'

3

 
ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘ ʨʠʩ. 7 ʧʦʩʪʨʦʝʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʫʯʘʩʪʢʘ ʆɸɹɺɻ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ ʜʨʫʛʦʡ ʚʝʪʚʠ (ʆɼɻ). ɼʠʘʛʨʘʤʤʳ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ 

ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ ʛʜʝ ʚʢʣʶʯʝʥʳ 

ʠʩʪʦʯʥʠʢʠ. 
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ʈʠʩ. 8 

 

5. ʂʘʢ ʧʦʚʣʠʷʝʪ ʜʠʘʛʨʘʤʤʘ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ. 

ʅʘ ʧʦʪʝʥʮʠʘʣʳ ʮʝʧʠ (ʨʠʩ. 8) ʚʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʦʡ ʆ ʠ 

ʢʦʨʧʫʩʦʤ ʫʯʘʩʪʢʘ ʆʄ? 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʥʝʟʘʤʢʥʫʪʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʆʄ (ʨʠʩ. 8) ʪʦʢʘ ʥʝʪ ʠ 

ʧʨʠʥʠʤʘʷ ʵ. ʜ. ʩ. ɽ = 10 ɺ, ʘ ʧʦʪʝʥʮʠʘʣ űʄ = 0, ʧʦʣʫʯʘʝʤ: 

ɺ

ɺɽɽ

ʂʆ

ʄʂ

10

10

 
ʇʨʠ ʨʘʩʯʝʪʝ ʧʦʪʝʥʮʠʘʣʦʚ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʆɸɹɼʆ (ʨʠʩ. 8) 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʆ= 10 ɺ ʚʤʝʩʪʦ ʥʫʣʷ. ɺ ʦʩʪʘʣʴʥʦʤ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ 

ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʟʘʜʘʯʝ. ʇʦʪʝʥʮʠʘʣʳ ʚʩʝʭ 

ʪʦʯʝʢ ʫʚʝʣʠʯʘʪʩʷ ʥʘ 10 ɺ. 

6. ʂʘʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ? 

ʂʦ ʤʥʦʛʠʤ ʵʣʝʢʪʨʦʥʥʳʤ ʧʨʠʙʦʨʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʨʘʜʠʦʪʝʭʥʠʢʝ, 

ʘʚʪʦʤʘʪʠʢʝ, ʪʝʭʥʠʢʝ ʩʚʷʟʠ, ʧʨʠʜʘʶʪʩʷ ʪʘʙʣʠʮʳ ʧʦʪʝʥʮʠʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʣʝʛʯʘʶʪ ʠʭ ʨʝʤʦʥʪ ʠ ʥʘʣʘʜʢʫ. ʊʘʢʠʤʠ ʪʘʙʣʠʮʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʥʘʙʞʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʙʳʪʫ. 

 

1.3. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ 

 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʠ ʦʙʲʝʢʪʦʚ, 

ʦʙʨʘʟʫʶʱʠʭ ʧʫʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. 

ʆʪʜʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʭʦʜʷʱʝʝ ʚ ʩʦʩʪʘʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠ 

ʚʳʧʦʣʥʷʶʱʝʝ ʚ ʥʝʡ ʦʧʨʝʜʝʣʸʥʥʫʶ ʬʫʥʢʮʠʶ, ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʭʝʤʳ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʤʦʞʥʦ 
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ʚʳʜʝʣʠʪʴ ʚ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ. 

ɺʝʪʚʴʶ ʥʘʟʳʚʘʝʪʩʷ ʫʯʘʩʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʠʡ ʪʦʣʢɹʦ 

ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʸʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʸʤʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʧʨʦʭʦʜʠʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʦʢ. 

ʋʟʣʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʭʦʜʠʪʩʷ ʥʝ ʤʝʥʝʝ ʪʨʸʭ 

ʚʝʪʚʝʡ. 

ʂʦʥʪʫʨʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ ʟʘʤʢʥʫʪʳʡ ʧʫʪʴ, 

ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʝʪʚʷʤ. 

ʈʘʩʯʸʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʜʦʧʫʱʝʥʠʷʭ ʠ ʥʝʢʦʪʦʨʦʡ ʠʜʝʘʣʠʟʘʮʠʠ ʨʝʘʣʴʥʳʭ ʧʨʠʸʤʥʠʢʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪ.ʝ. ʨʝʘʣʴʥʳʝ ʧʨʠʸʤʥʠʢʠ ʟʘʤʝʥʷʶʪ 

ʵʣʝʤʝʥʪʘʤʠ ʮʝʧʠ. 

ʇʦʜ ʵʣʝʤʝʥʪʘʤʠ ʮʝʧʠ ʧʦʥʠʤʘʶʪ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ 

ʨʝʘʣʴʥʦʛʦ ʧʨʠʸʤʥʠʢʘ, ʢʦʪʦʨʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʠʧʠʩʳʚʘʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʯʪʦ ʦʥʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʥʦ ʦʪʨʘʞʘʶʪ ʷʚʣʝʥʠʝ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʈʘʟʣʠʯʘʶʪ ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ: 

ɸʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʯʠʪʘʶʪ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ. ʇʘʩʩʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʝʟʠʩʪʦʨʳ, ʠʥʜʫʢʪʠʚʥʳʝ 

ʢʘʪʫʰʢʠ ʠ ʢʦʥʜʝʥʩʘʪʦʨʳ. 

ʇʨʠʤʝʨ: 

ʋʟʣʳ: 2; 5 

ɺʝʪʚʠ: 2-1-6-5; 2-5; 2-3-4-5 

ʂʦʥʪʫʨʳ: 1-2-5-6-1; 2-3-4-5-2; 1-2-3-4-5-6-1 

ɽ1 ʠ ɽ2 ï ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

R1; R2; R3 ï ʧʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 
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ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʩʦʝʜʠʥʸʥʥʳʤ ʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʠʪʘʥʠʠ ʠʭ ʦʪ 

ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʜʥʦʢʦʥʪʫʨʥʳʝ 

ʮʝʧʠ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʩʪʳʤʠ ʮʝʧʷʤʠ. 

E1 R3

2

5

R1

1 3

46

R2

E2
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ʈʘʩʯʸʪ ʵʪʠʭ ʮʝʧʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ʟʘʢʦʥʘ ʆʤʘ ʠ 

ʧʝʨʚʦʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʝʧʠ (ʤʝʪʦʜ ʩʚʝʨʪʳʚʘʥʠʷ ʮʝʧʠ) 

 

1.4. ʈʘʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʩʚʝʨʪʳʚʘʥʠʷ ʮʝʧʠ 

 

ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʀʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʩ ʵ. ʜ. ʩ. ɽ = 120 ɺ ʠ ʚʥʫʪʨʝʥʥʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r0 = 2 ʆʤ (ʨʠʩ.10) ʚʢʣʶʯʝʥ ʚ ʮʝʧʴ, ʛʜʝ r1 = 18 ʆʤ, r2 = 

100 ʆʤ, r3 = 150 ʆʤ. 

ɺʳʯʠʩʣʠʪʴ ʪʦʢʠ ʚʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʮʝʧʠ, ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʠʩʪʦʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʠ ʚʩʝʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

1. ʀʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʵʪʦʡ ʟʘʜʘʯʝ, ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʚʝʣʠʯʠʥʦʡ ʵ. ʜ. ʩ. 

ʠ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʊʘʢʦʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʥʘʟʳʚʘʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʥʘʧʨʞ̫ʝʥʠʷ. 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʵ. ʜ. ʩ. ʠʩʪʦʯʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ ʚ ʮʝʧʠ ʠ 

ʵʥʝʨʛʠʶ ʚ ʧʦʪʨʝʙʠʪʝʣʷʭ, ʘ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʩʘʤʦʤ ʠʩʪʦʯʥʠʢʝ. 

ʈʠʩ. 10 
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ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʣʳʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʠʩʪʦʯʥʠʢʝ, ʝʛʦ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʙʠʨʘʶʪ ʦʙʳʯʥʦ ʤʥʦʛʦ ʤʝʥʴʰʠʤ, ʯʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʫʯʘʩʪʢʘ ʮʝʧʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʵʪʦʤʫ ʫʩʣʦʚʠʶ 

ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ʘʢʢʫʤʫʣʷʪʦʨʳ, ʛʝʥʝʨʘʪʦʨʳ ʠ 

ʜʨ.), ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯʘʭ. 

ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ ʨʷʜʦʤ ʩ 

ʢʨʫʞʦʯʢʦʤ, ʦʙʦʟʥʘʯʘʶʱʠʤ ʠʩʪʦʯʥʠʢ (ʨʠʩ. 10, ʫʯʘʩʪʦʢ ɻɺ), ʠʣʠ ʞʝ 

ʠʟʦʙʨʘʞʝʥʦ ʦʪʜʝʣʴʥʦ ʚʥʝ ʢʨʫʞʢʘ (ʨʠʩ. 10). 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʧʨʝʥʝʙʨʝʯʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʠʩʪʦʯʥʠʢʘ. ʊʘʢʠʝ ʠʩʪʦʯʥʠʢʠ (ʙʝʟ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) 

ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʜʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʀʥʦʛʜʘ ʠʭ ʥʘʟʳʚʘʶʪ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵ. ʜ. ʩ. 

ʀʪʘʢ, ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʜʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

2. ʊʦʢʠ ʮʝʧʠ. ɺʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʡ ʯʘʩʪʠ ʮʝʧʠ, 

ʦʙʨʘʟʫʝʤʦʡ ʠʩʪʦʯʥʠʢʦʤ ʵ. ʜ. ʩ. ʠ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ r1 ʠ r0 , ʪʦʢ ʠʤʝʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ I1 

(ʨʠʩ. 10). ʕʪʦʪ ʪʦʢ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʚ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ɸ ʥʘ ʜʚʘ ʪʦʢʘ: I2 ʠ I3. 

ʇʦʩʣʝʜʥʠʝ ʩʫʤʤʠʨʫʶʪʩʷ ʚ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ɹ ʠ ʦʙʨʘʟʫʶʪ ʚʥʦʚʴ ʪʦʢ I1. 

ʇʨʠ ʵʪʦʤ ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ I1 = I2 + I3 ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʢʘʢ 

ʜʣʷ ʫʟʣʘ ɸ, ʪʘʢ ʠ ʜʣʷ ʫʟʣʘ ɹ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ ï ʫʧʨʦʱʝʥʠʝ ʩʭʝʤʳ. 

ɿʘʤʝʥʷʷ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩʭʝʤʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʭ ʦʙʱʠʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʫʜʘʝʪʩʷ ʫʧʨʦʩʪʠʪʴ ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ, çʩʚʝʨʥʫʪʴè 

ʩʭʝʤʫ. 

ʂ ʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ, ʫʧʨʦʱʘʷ ʩʭʝʤʫ? ʅʘʰʘ ʮʝʣʴ 

ʧʦʣʫʯʠʪʴ ʧʨʦʩʪʫʶ ʥʝʨʘʟʚʝʪʚʣʝʥʥʫʶ ʮʝʧʴ, ʨʘʩʯʝʪ ʢʦʪʦʨʦʡ ʫʞʝ 

ʠʟʚʝʩʪʝʥ. 

ɼʣʷ ʵʪʦʛʦ ʟʘʤʝʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ r2 ʠ r3 ʠʭ ʦʙʱʠʤ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝʤ: 

ʆʤ
rr

rr
r 60

250

15000

150100

150100

32

32

3,2

 
ʇʦʩʣʝ ʪʘʢʦʡ ʟʘʤʝʥʳ (ʨʠʩ. 11) ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʩʪʘʷ ʥʝʨʘʟʚʝʪʚʣʝʥʥʘʷ 

ʮʝʧʴ. 

4. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʝʜʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ. 

     ʈʠʩ.  10  

ʈʘʟʚʝʪʚʣʝʥʥʘʷ   ʮʝʧʴ ʩ 

ʠʩʪʦʯʥʠʢʦʤ 

ʥʘʧʨʷʞʝʥʠʷ. 
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A

rrr

E
I 5,1

60182

120

3,210

1

 

  ʈʠʩ.11  .ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ 

ʮʝʧʠ. 

 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʷʝʤ ʪʦʢ ʚ ʫʧʨʦʱʝʥʥʦʡ ʩʭʝʤʝ (ʨʠʩ. 11), ʘ 

ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʤ ʢ ʠʩʭʦʜʥʦʡ ʩʭʝʤʝ (ʨʠʩ.10), ʜʣʷ ʢʦʪʦʨʦʡ, ʢʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ 

132 III  ʠʣʠ AII 5,132 . 

 
ʈʠʩ. 11 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʷʭ ʪʦʢʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ ʚʝʪʚʝʡ ʠʣʠ 

5,1
100

150

2

3

3

2

r

r

I

I

 
(ʪʘʢ ʢʘʢ Uɸɹ = r2I2 = r3I3), ʦʪʢʫʜʘ 

32 5,1 II  
ɿʘʤʝʥʠʚ ʚ ʫʨʘʚʥʝʥʠʠ ʪʦʢ I2 ʝʛʦ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʠʤ: 

1,5I3 + I3=1,5, ʠʣʠ I3=1,5/2,5=0,6 ɸ. 

ʆʧʨʝʜʝʣʠʤ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʩʝʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ (ʨʠʩ. 11): 
BIrU 275,118111  
BIrU 35,12100  

BIrUɸɹ 909,010022  
ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ɺɻ ʠʩʪʦʯʥʠʢʘ 

BUEU 11731200  
ʀʪʘʢ, ʨʘʩʯʝʪ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʚʦʜʠʤ ʧʫʪʝʤ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʦʪ ʫʧʨʦʱʝʥʥʦʡ ʩʭʝʤʳ ʢ ʟʘʜʘʥʥʦʡ. 

ʂʘʢ ʧʨʦʚʝʨʠʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʩʜʝʣʘʥʳ ʚʳʯʠʩʣʝʥʠʷ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ? 

ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʢʦʥʘʤʠ ʂʠʨʭʛʦʬʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʨʚʦʛʦ 

ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ, ʪʘʢ ʢʘʢ I2 + I3 = 0,9 + 0,6 = 1,5 ɸ = I1. ʉʜʝʣʘʝʤ 

ʧʨʦʚʝʨʢʫ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ 

ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʫʨʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʵ. ʜ. ʩ. 

( E) ʨʘʚʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʧʘʜʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʩʝʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ (UrI ). 
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ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʫʤʤʘ ʵ. ʜ. ʩ. ʨʘʚʥʘ ɽ = 120 ɺ, ʧʦʩʢʦʣʴʢʫ ʚ ʮʝʧʠ 

ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʩʪʦʯʥʠʢ. ʉʫʤʤʘ ʧʘʜʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ U0 + U1 

+  Uɸɹ = 3 + 27 + 90 = 120 ɺ. ʀʪʘʢ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ UE . 

5. ɺʳʯʠʩʣʝʥʠʝ ʤʦʱʥʦʩʪʠ. ʄʦʱʥʦʩʪʴ, ʨʘʟʚʠʚʘʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ 

1805,11201EIPʀ  ɺʪ. 

ʇʦʪʝʨʷ ʤʦʱʥʦʩʪʠ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ 

5,4)5,1(2)( 22

1IrP OO ɺʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʪʦʯʥʠʢ ʦʪʜʘʝʪ ʚʦ ʚʥʝʰʥʶʶ ʮʝʧʴ ʤʦʥɦʦʩʪʴ 

5,1755,4180ʆʀ PPP
 ɺʪ. 

ʄʦʞʥʦ ʠʥʘʯʝ ʚʳʯʠʩʣʠʪʴ ʵʪʫ ʤʦʱʥʦʩʪʴ: 
5,1755,1117UIP  ɺʪ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

P=r1I1
2
 + r2,3I1

2
 = (r1 + r2,3)I1

2
=(18 + 60) l,5

2
=175. 

ʂʘʢ ʧʨʦʚʝʨʠʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʩʜʝʣʘʥ ʨʘʩʯʝʪ ʮʝʧʠ? 

ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʩʦʩʪʘʚʠʪʴ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ. ʄʦʱʥʦʩʪʴ, 

ʦʪʜʘʚʘʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ, ʈʀ ï ʈʆ = 175,5 ɺʪ ʠ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʈ = 175,5 ɺʪ, ʪ. ʝ. ʙʘʣʘʥʩ ʩʭʦʜʠʪʩʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʮʝʧʠ? 

ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʯʝʪʘ ʫʟʣʦʚʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ Uɸɹ. ɺ ʫʧʨʦʱʝʥʥʦʡ ʩʭʝʤʝ (ʨʠʩ. 11) 

Uɸɹ = r2,311 = 60Ā1,5 = 90 ɺ 

ʠ ʚ ʠʩʭʦʜʥʦʡ ʩʭʝʤʝ (ʨʠʩ. 10) 

909,010022IrUɸɹ ɺ. 

ʀʪʘʢ, ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʙʦ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʦʢʘ ʚʝʪʚʠ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʚʝʪʚʠ, ʣʠʙʦ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʱʝʛʦ ʪʦʢʘ ʮʝʧʠ ʥʘ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

2. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ 

ʂʠʨʭʛʦʬʘ? 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʩʧʦʤʥʠʤ ʧʨʘʚʠʣʦ ʟʥʘʢʦʚ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʫʨʘʚʥʝʥʠʡ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. ʕʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ, ʝʩʣʠ ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ 

ʢʦʥʪʫʨʘ ʩʦʚʧʘʜʘʝʪ ʩ ʝʝ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʇʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ, ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ 

ʢʦʥʪʫʨʘ. 



24 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʧʨʘʚʠʣʘʤʠ ʜʣʷ ʢʦʥʪʫʨʘ ɺɸɹɻɺ (ʨʠʩ. 11) 

ʧʨʠ ʝʛʦ ʦʙʭʦʜʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʠʤʝʝʤ: 

ɸɹO UUUIrrrE 113,210 )(
. 

ʆʙʭʦʜʷ ʵʪʦʪ ʞʝ ʢʦʥʪʫʨ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʧʨʦʪʠʚ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ), ʧʦʣʫʯʘʝʤ: 

ɸɹO UUUE 1  
ʆʙʘ ʫʨʘʚʥʝʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʳ. ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

1UUɽU ʆɸɹ =120-3-27 = 90 ɺ. 

ʇʦʣʫʯʠʣʩʷ ʫʞʝ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʀʪʘʢ, ʧʨʠ ʧʦʤʦʱʠ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ. 

3. ʄʦʞʝʪ ʣʠ ʠʩʪʦʯʥʠʢ ʥʘʭʦʜʠʪʴʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʚʝʪʚʠ ʩʭʝʤʳ? 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʟʘʜʘʯʝ ʮʝʧʴ ʤʦʞʝʪ ʠʤʝʪʴ ʩʭʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 12, ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʠʩʭʦʜʥʦʡ ʩʭʝʤʳ (ʨʠʩ. 10) 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʩ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʩʝʨʝʜʠʥʝ. ʇʦ ʩʫʱʝʩʪʚʫ ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʥʳʝ ʥʘʯʝʨʪʘʥʠʷ ʜʣʷ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʮʝʧʠ, ʧʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʙʝʠʭ ʩʭʝʤ. 

ʀʥʦʛʜʘ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʨʘʩʯʝʪ ʮʝʧʠ (ʨʠʩ. 13), ʪʘʢ ʢʘʢ ʥʝ 

ʩʨʘʟʫ ʟʘʤʝʯʘʶʪ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ r2 ʠ r3 ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʦʜʥʠʤ ʠ ʪʝʤ 

ʞʝ ʫʟʣʦʚʳʤ ʪʦʯʢʘʤ ɸ ʠ ɹ, ʪ. ʝ. ʚʢʣʶʯʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʤʝʥʝʥʳ ʦʜʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r2,3 ,ʧʦʩʣʝ ʯʝʛʦ ʩʭʝʤʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 11. 
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4. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʪʦʢʠ ʚ ʮʝʧʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʢʣʶʯʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ? 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʚʳʯʠʩʣʠʤ ʪʦʢʠ I1, I2, I3 (ʨʠʩ. 13 ) ʪʨʝʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ r1 = 30 ʆʤ, 
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r2 = 20 ʆʤ ʠ r3 = 12 ʆʤ, ʝʩʣʠ ʪʦʢ I = 10 ɸ (ʧʫʥʢʪʠʨ ʥʘ ʨʠʩ. 13 ʥʝ 

ʫʯʠʪʳʚʘʪʴ). 

ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʦʙʱʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ. 
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ʠ rɸɹ=6ʆʤ. 

ʆʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʥʴʰʝ 

ʥʘʠʤʝʥʴʰʝʛʦ ʠʟ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʅʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ ʠ ʪʦʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʚʥʳ: 
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ʇʨʦʚʝʨʠʤ ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ: 

IAIII 10532321  
ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʢʦʚ 

ʚʝʪʚʝʡ ʜʘʝʪ ʙʳʩʪʨʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʚʦʟʨʘʩʪʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ. 

5. ʂʘʢ ʧʦʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʮʝʧʠ (ʨʠʩ.13) 

ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʟʘʞʠʤʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ r3? 

ʊʘʢʦʡ ʨʝʞʠʤ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʢʠ 

ʧʨʠ ʤʦʥʪʘʞʝ (ʧʨʦʣʦʞʝʥ ʣʠʰʥʠʡ ʧʨʦʚʦʜ, ʩʦʝʜʠʥʷʶʱʠʡ ʟʘʞʠʤʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ r3, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 13 ʧʫʥʢʪʠʨʦʤ) ʣʠʙʦ ʧʨʠ 

ʧʦʚʨʝʞʜʝʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ r3 ʠ ʜʨ. 

ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ r3 ʠʣʠ ʚʦʦʙʱʝ  ʢʦʨʦʪʢʦʤ  

ʟʘʤʳʢʘʥʠʠ ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ ɸ ʠ ɹ (ʨʠʩ. 13) ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʜʥʦʡ ʚʝʪʚʠ (r3) ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʥʫʣʶ, ʘ ʧʦʵʪʦʤʫ ʠ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɸ ʠ ɹ rɸɹ = 0 (ʩʤ. ʧʨʝʜʳʜʫʱʠʡ ʚʦʧʨʦʩ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɸ ʠ ɹ (ʨʠʩ. 13) Uɸɹ =  rɸɹ I 

= 0, ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʝʡ ʮʝʧʠ (ʨʠʩ. 13) ʫʤʝʥʴʰʠʪʩʷ, ʪʦʢ I 

ʚʦʟʨʘʩʪʝʪ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʠʩʪʦʯʥʠʢʘ U = ɽ ï r0I  ʫʤʝʥʴʰʠʪʩʷ, 

ʪʦʢʠ I2 ʠ I1 ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ, ʪʘʢ ʢʘʢ ʚ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠ̫ ʭ ʦʙʱʠʡ ʪʦʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ ʚʝʪʚʝʡ, ʪ. ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʪʦʢ I ʧʨʦʡʜʝʪ ʯʝʨʝʟ 

ʚʝʪʚʴ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ ʥʫʣʶ. 

6. ʂʘʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʦʛʣʦ ʩʣʫʯʠʪʴʩʷ ʚ ʮʝʧʠ (ʨʠʩ. 13), ʝʩʣʠ 
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ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ U1 ʤʝʥʴʰʝ ʥʦʨʤʳ, a U ʠ Uɸɹ 

ʙʦʣʴʰʝ ʥʦʨʤʳ? ɺʥʝʟʘʧʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ U = ɽ ï r0I1 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

(ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ) ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʪʦʢʘ I1. ɼʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ U1 = r1I1 

ʪʘʢʞʝ ʫʤʝʥʴʰʠʣʦʩʴ (ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ). ʅʦ ʦʙʱʠʡ ʪʦʢ I1  

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ, ʠ ʪʘʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʛʣʦ ʩʣʫʯʠʪʴʩʷ ʥʘ ʫʯʘʩʪʢʝ ʮʝʧʠ, ʛʜʝ ʚʦʟʨʦʩʣʦ 

ʥʘʧʨʷʞʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘʧʨʷʞʝʥʠʝ Uɸɹ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ r3 ʠ r4, ʯʪʦ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʧʘʡʢʝ ʦʜʥʦʛʦ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪ ʟʘʞʠʤʘ ɸ ʠʣʠ ɹ 

(ʨʠʩ. 13) ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʦʙʨʳʚʘ ʚ ʦʜʥʦʤ ʠʟ ʩʦʧʨʦʪʠʚʣʝʥʠʡ). 

ʊʘʢʦʚʳ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

7. ʂʘʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʮʝʧʠ (ʨʠʩ. 13), ʝʩʣʠ 

ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ: U1 = U; Uɸɹ = 0? 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ɸɹ (ʨʠʩ. 13) ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʝʩʣʠ ʵʪʦʪ 

ʫʯʘʩʪʦʢ ʟʘʤʢʥʫʪ ʥʘʢʦʨʦʪʢʦ (ʥʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʳ ʪʦʯʢʠ ɹ ʠ ɸ, ʨʠʩ.13). 

ɼʦʧʫʩʪʠʤʦ ʠ ʜʨʫʛʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: ʦʙʨʳʚ ʮʝʧʠ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɺ ʠ ɸ 

(ʨʠʩ. 13) ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʘ I1 ʠ ʨʘʚʝʥʩʪʚʦ ʥʘʧʨʷʞʝʥʠʡ 

U = U1. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʧʦʚʨʝʞʜʝʥʠʡ. ʊʘʢ, ʩʣʫʯʘʡʥʦʝ ʟʘʤʳʢʘʥʠʝ ʫʯʘʩʪʢʘ ɸɹ (ʨʠʩ.13) ʧʨʠʚʝʜʝʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʘ I1 ʠ ʤʦʱʥʦʩʪʠ P1 = r1 I1
2
 ʚ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ r1. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʧʝʨʝʛʨʝʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

r1, ʠ ʝʛʦ ʧʝʨʝʛʦʨʘʥʠʝ (ʦʙʨʳʚ). 

ʀʪʘʢ, ʧʨʠ ʘʥʘʣʠʟʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʪ. ʝ. ʦʜʥʦ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʨʫʛʦʝ. 
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2. ʈɸʉʏɪʊ ʉʃʆɾʅʓʍ ʎɽʇɽʁ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 

 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʥʪʫʨʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 

ʨʘʟʥʳʭ ʚʝʪʚʝʡ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʩʣʦʞʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʮʝʧʤ̫ʠ. 

ʈʘʩʯʸʪ ʩʣʦʞʥʳʭ ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʙʳʯʥʦ ʩʚʦʜʠʪʩʷ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʷʭ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʕɼʉ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ: 

1. ʄʝʪʦʜ ʫʟʣʦʚʳʭ ʠ ʢʦʥʪʫʨʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

2. ʄʝʪʦʜ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ. 

3. ʄʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʪʦʢʦʚ. 

4. ʄʝʪʦʜ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʤʝʪʦʜ ʜʚʫʭ ʫʟʣʦʚ). 

5. ʄʝʪʦʜ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

6. ʄʝʪʦʜ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ çʪʨʝʫʛʦʣʴʥʠʢʘè ʠ 

çʟʚʝʟʜʳè ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʠ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ: 

 

2.1. ʄʝʪʦʜ ʫʟʣʦʚʳʭ ʠ ʢʦʥʪʫʨʥʳʭ ʫʨʘʚʥʝʥʠʡ 

 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʝʡʰʠʭ ʤʝʪʦʜʦʚ 

ʨʘʩʯʸʪʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. 

ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʧʦ I ʠ II  ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ: 

1. ʆʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ ʚʝʪʚʝʡ m, ʫʟʣʦʚ ʠ ʢʦʥʪʫʨʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ. ʏʠʩʣʦ ʪʦʢʦʚ ʚ ʮʝʧʠ ʨʘʚʥʦ ʯʠʩʣʫ ʚʝʪʚʝʡ. ɼʣʷ ʢʘʞʜʦʡ ʚʝʪʚʠ 

ʚʳʙʠʨʘʝʤ ʫʩʣʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʠ ʫʢʘʞʝʤ ʠʭ ʥʘ ʩʭʝʤʝ. 

2. ʇʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ ʩʦʩʪʘʚʣʷʝʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʫʟʣʦʚ ʚ 

ʢʦʣʠʯʝʩʪʚʝ n-1, ʛʜʝ n ï ʯʠʩʣʦ ʫʟʣʦʚ. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ II  ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʩʦʩʪʘʚʣʷʝʤ m-n+1 ʫʨʘʚʥʝʥʠʡ, 

ʛʜʝ m-ʯʠʩʣʦ ʚʝʪʚʝʡ,n-ʯʠʩʣʦ ʫʟʣʦʚ. ɼʣʷ ʦʙʭʦʜʘ ʚʳʙʠʨʘʝʤ ʢʦʥʪʫʨʳ ʩ 

ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʚʝʪʚʝʡ ʠ ʩʦʜʝʨʞʘʱʠʭ ʭʦʪʷ ʙʳ ʦʜʥʫ ʥʦʚʫʶ ʚʝʪʚʴ. 

ʂʦʥʪʫʨ ʦʙʭʦʜʠʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. 

4. ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʦʙʲʝʜʠʥʷʝʤ ʚ ʩʠʩʪʝʤʫ ʠ ʨʝʰʘʝʤ ʣʶʙʳʤ 

ʩʧʦʩʦʙʦʤ, ʠʟʚʝʩʪʥʳʤ ʠʟ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʨʠʤʝʨ: 

ɼʘʥʦ: (ʨʠʩ. 14) ɽ1=60 ɺ; ɽ2=48 ɺ; ɽ3=6 ɺ; R1=200 ʆʤ; R2=100 ʆʤ; 

R3=9,5 ʆʤ; r03=0,5 ʆʤ; r01=r02 0. 

ʅʘʡʪʠ: ʚʩʝ ʪʦʢʠ. 
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ʈʠʩ. 14 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

 

1. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ, ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʭʝʤʳ ʠ 

ʧʨʠʛʦʜʝʥ ʜʣʷ ʨʘʩʯʸʪʘ ʣʶʙʦʡ ʮʝʧʠ; ʚ ʵʪʦʤ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

ʉʢʦʣʴʢʦ ʞʝ ʥʫʞʥʦ ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʨʘʩʯʸʪʘ ʮʝʧʠ? 

ʆʯʝʚʠʜʥʦ, ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʪʦʢʦʚ. ʇʦʵʪʦʤʫ ʥʘʯʥʸʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ 

ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ ʠ ʚʳʙʦʨ ʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʢʘʞʜʦʤ ʥʝʨʘʟʚʝʪʚʣʸʥʥʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ (ʚʝʪʚʠ) ʪʦʢ 

ʠʤʝʝʪ ʦʜʥʦ ʠ ʪʦʞʝ ʟʥʘʯʝʥʠʝ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ ʫʯʘʩʪʢʘ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʧʠ ʢ ʫʟʣʦʚʳʤ ʪʦʯʢʘʤ ɸ ʠ ɹ ʧʨʠʩʦʝʜʠʥʝʥʳ ʪʨʠ 

ʚʝʪʚʠ: ɹɺɻɸ ʩ ʪʦʢʦʤ I1, ɹɸ ʩ ʪʦʢʦʤ I2, ɹɼɾɸ ʩ ʪʦʢʦʤ I3 

ʀʪʘʢ, ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʪʦʢʦʚ ʨʘʚʥʦ ʯʠʩʣʫ ʚʝʪʚʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ. 

ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ? 

ʅʘʤ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʣʦʞʥʦʡ ʮʝʧʠ ʜʦ ʝʸ ʨʘʩʯʸʪʘ ʫʟʥʘʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʩʝʭ ʪʦʢʦʚ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʚ ʥʘʯʘʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ 

ʚʳʙʠʨʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦ (ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ) ʠ ʧʨʠ 

ʚʳʙʨʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʫʨʘʚʥʝʥʠʷ. ɿʘʪʝʤ ʨʝʰʘʶʪ ʵʪʠ 

ʫʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠʩʪʠʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ ʧʦ ʠʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʟʥʘʢʘʤ, ʘ ʠʤʝʥʥʦ: ʪʦʢʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʢʦʪʦʨʳʭ ʦʙʨʘʪʥʳ ʚʳʙʨʘʥʥʳʤ, ʚʳʨʘʞʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 
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ʊʘʢ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʟʘʨʘʥʝʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʚʳʙʨʘʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ (ʨʠʩ. 14, ʩʧʣʦʰʥʳʝ ʩʪʨʝʣʢʠ) ʩʦʚʧʘʜʘʶʪ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʥʝ ʤʦʛʫʪ ʚʩʝ ʪʦʢʠ ʧʨʠʪʝʢʘʪʴ ʢ ʫʟʣʫ ɸ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʠʥ ʠʣʠ ʜʚʘ ʪʦʢʘ ʚʳʨʘʟʷʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 

ʀʪʘʢ, ʪʦʢʠ ʚ ʫʨʘʚʥʝʥʠʷʭ ʂʠʨʭʛʦʬʘ ʷʚʣʷʶʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʟʥʘʢʠ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʡ ʪʦʢʦʚ. 

3. ʉʦʩʪʘʚʣʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʧʦ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ. ɺ ʥʘʰʝʡ ʟʘʜʘʯʝ ï 

ʪʨʠ ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʘ I1, I2, I3, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʤ ʪʨʠ 

ʫʨʘʚʥʝʥʠʷ. 

ʅʘʯʥʸʤ ʩ ʫʨʘʚʥʝʥʠʡ ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ ʢʘʢ ʙʦʣʝʝ 

ʧʨʦʩʪʳʭ. ɼʣʷ ʮʝʧʠ ʩ n ʫʟʣʘʤʠ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ n-1 ʥʝʟʘʚʠʩʠʤʦʝ 

ʫʨʘʚʥʝʥʠʝ; ʜʣʷ ʦʜʥʦʛʦ (ʣʶʙʦʛʦ) ʫʟʣʘ ʮʝʧʠ ʫʨʘʚʥʝʥʠʝ ʥʝ ʩʣʝʜʫʝʪ 

ʩʦʩʪʘʚʣʷʪʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʙʳʣʦ ʙʳ ʩʣʝʜʩʪʚʠʝʤ ʧʨʝʜʳʜʫʱʠʭ. 

ɺ ʮʝʧʠ ʥʘ ʨʠʩ. 14 ʜʚʘ ʫʟʣʘ, ʧʦʵʪʦʤʫ ʩʦʩʪʘʚʠʤ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ ʧʦ 

ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʫʟʣʘ ɸ: 

0321 III
 

ɼʚʘ ʥʝʜʦʩʪʘʶʱʠʭ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʤ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʂʠʨʭʛʦʬʘ, ʚʳʙʨʘʚ ʜʣʷ ʵʪʦʛʦ, ʥʘʧʨʠʤʝʨ, ʢʦʥʪʫʨʳ ɹɸɾɼɹ ʠ ɺɻɾɼɺ 

(ʯʪʦʙʳ ʫʨʘʚʥʝʥʠʷ ʙʳʣʠ ʥʝʟʘʚʠʩʠʤʳ, ʚ ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʢʦʥʪʫʨ 

ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʦʜʥʘ ʥʦʚʘʷ ʚʝʪʚʴ, ʥʝ ʚʭʦʜʠʚʰʘʷ ʚ ʧʨʝʜʳʜʫʱʠʡ). 

ʇʨʠʥʷʚ ʦʙʭʦʜ ʢʘʞʜʦʛʦ ʢʦʥʪʫʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ ʠ ʫʯʠʪʳʚʘʷ ʧʨʘʚʠʣʘ ʟʥʘʢʦʚ, ʧʦʣʫʯʠʤ: 

3203330222 )()( EErRIrRI
; 

3103330111 )()( EErRIrRI
. 

4. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ. ʇʦʜʩʪʘʚʠʚ ʚ ʫʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʕɼʉ, ʧʦʣʫʯʠʤ: 

648)5,05,9(100 32 II
 

ʠʣʠ 
4210100 32 II  

660)5,05,9(200 31 II  
ʠʣʠ 

5410200 31 II
 

ʀʪʘʢ, ʚʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʪʨʸʭ 

ʫʨʘʚʥʝʥʠʡ ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ɼʣʷ ʵʪʦʛʦ, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʠʤ ʪʦʢ 

I2 ʠʟ ʫʨʘʚʥʝʥʠʷ ʠ ʧʦʜʩʪʘʚʠʤ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʫʨʘʚʥʝʥʠʝ: 
4210)(100 331 III ; 

ʧʨʠʚʝʜʷ ʧʦʜʦʙʥʳʝ ʯʣʝʥʳ, ʧʦʣʫʯʠʤ: 
42110100 31 II

. 

ʇʦʣʫʯʠʣʠʩʴ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ: I1 ʠ I3. 
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ʋʤʥʦʞʠʚ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʠ ʩʣʦʞʠʚ ʝʛʦ ʩ ʫʨʘʚʥʝʥʠʝʤ ʩ 

ʧʝʨʚʳʤ, ʧʦʣʫʯʠʤ: 
13822010 33 II , 

ʦʪʢʫʜʘ 

AI 6,0
230

138
3

 
ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʝ ʪʦʢʘ I3 ʚ ʫʨʘʚʥʝʥʠʝ , ʧʦʣʫʯʠʤ: 

42)6,0(110100 1I , 

ʦʪʢʫʜʘ 

AI 24,0
100

6642
1

 
ʊʦʢ I2 ʦʧʨʝʜʝʣʠʤ ʠʟ: 

AIII 36,06,024,0312  
ʊʦʢ I1 ʠ I2 ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ I3 ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʚʳʭ ʜʚʫʭ ʪʦʢʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʧʨʘʚʠʣʴʥʦ, ʘ ʪʦʢʘ I3 ï ʥʝʧʨʘʚʠʣʴʥʦ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ I3 ʫʢʘʟʘʥʦ ʧʫʥʢʪʠʨʥʦʡ ʩʪʨʝʣʢʦʡ 

ʥʘ ʨʠʩ. 14. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʧʨʠʪʝʢʘʶʱʠʭ ʢ ʫʟʣʫ ɸ ʪʦʢʦʚ 

I1+I2=0,24+0,36=0,6 ɸ ʨʘʚʥʘ ʦʪʪʝʢʘʶʱʝʤʫ ʪʦʢʫ I3=0,6 ɸ. 

 

*ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʉʢʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ ʠʤʝʶʪ ʮʝʧʠ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ 

ʨʠʩ.14 ? 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ (ʨʠʩ.14) ʠʤʝʝʪ ʪʨʠ ʢʦʥʪʫʨʘ: ɻɸɹɺɻ, ɻɾɼɺɻ ʠ 

ɸɾɼɹɸ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʂʠʨʭʛʦʬʘ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʜʚʘ ʢʦʥʪʫʨʘ. ʇʨʦʱʝ ʚʩʝʛʦ 

ʚʳʙʨʘʪʴ ʢʦʥʪʫʨʳ, ʦʙʨʘʟʫʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ɻɸɹɺɻ ʠ ɸɾɼɹɸ. ʏʠʩʣʦ ʷʯʝʝʢ ʚʩʝʛʜʘ ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʟʘʚʠʩʠʤʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʩʦʩʪʘʚʠʪʴ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʮʝʧʠ ʥʘ ʨʠʩ.14 ʧʨʠ ʧʦʤʦʱʠ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ ʥʘʜʦ 

ʩʦʩʪʘʚʠʪʴ ʧʷʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʫʨʘʚʥʝʥʠʡ (ʮʝʧʴ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʚʝʪʚʝʡ). 

ʎʝʧʴ ʠʤʝʝʪ (ɸ, ɹ, ɺ), ʟʥʘʯʠʪ, ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ ʤʦʞʥʦ 

ʩʦʩʪʘʚʠʪʴ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʫʨʘʚʥʝʥʠʷ. ʅʝʜʦʩʪʘʶʱʠʝ ʪʨʠ ʫʨʘʚʥʝʥʠʷ 

ʥʫʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. 

ɺ ʮʝʧʠ ʧʦ ʨʠʩ.14 ʤʦʞʥʦ ʥʘʤʝʪʠʪʴ ʰʝʩʪʴ ʢʦʥʪʫʨʦʚ (ɸɺʂɸ, ɸɹɺʂɸ, 

ɸɹʄʂɸ, ɸɹɺɸ, ɸɹʄɺɸ ʠ ɹʄɺɹ), ʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʫʨʘʚʥʝʥʠʷ 

ʧʦʣʫʯʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʨʸʭ ʢʦʥʪʫʨʦʚ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʪʨʸʭ ʷʯʝʝʢ: 

ɸɺʂɸ, ɸɹɺɸ, ʠ ɹʄɺɹ, ʚ ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʥʦʚʘʷ ʚʝʪʚʴ. 

ʀʪʘʢ, ʨʘʟʚʝʪʚʣʸʥʥʘʷ ʮʝʧʴ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʠʤʝʝʪ ʙʦʣʴʰʝ 

ʢʦʥʪʫʨʦʚ, ʯʝʤ ʥʫʞʥʦ ʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʫʨʘʚʥʝʥʠʡ. 
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2. ʂʘʢ ʚʝʩʪʠ ʨʘʩʯʸʪ, ʝʩʣʠ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ, ʥʦ ʥʝʠʟʚʝʩʪʥʳ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʮʝʧʠ? 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟ ʪʨʸʭ ʥʝʟʘʚʠʩʠʤʳʭ ʫʨʘʚʥʝʥʠʡ , ʩʦʩʪʘʚʣʝʥʥʳʭ ʜʣʷ 

ʮʝʧʠ ʥʘ ʨʠʩ.14 , ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʣʙʁʳʝ ʪʨʠ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʦʢʦʚ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʕɼʉ ɽ1, ɽ2 ʠ ɽ3, ʘ ʧʦ ʠʟʚʝʩʪʥʳʤ ʪʦʢʘʤ ʠ ʕɼʉ ï ʚʝʣʠʯʠʥʳ 

ʪʨʸʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʀʪʘʢ, ʧʦʨʷʜʦʢ ʨʘʩʯʸʪʘ ʮʝʧʠ ʧʦ ʤʝʪʦʜʫ ʫʨʘʚʥʝʥʠʡ ʂʠʨʭʛʦʬʘ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʚʝʣʠʯʠʥʳ ʟʘʜʘʥʳ ʠ ʢʘʢʠʝ ʥʝʠʟʚʝʩʪʥʳ. ʏʠʩʣʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʯʠʩʣʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʦ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʂʠʨʭʛʦʬʘ. 

3. ʉʣʝʜʫʝʪ ʣʠ ʧʨʠʥʠʤʘʪʴ ʦʜʠʥʘʢʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʜʣʷ ʚʩʝʭ 

ʢʦʥʪʫʨʦʚ? 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʵʪʠʭ ʢʦʥʪʫʨʦʚ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ). ʇʨʠʥʷʚ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʥʘʧʨʠʤʝʨ ɸɾɼɹɸ (ʨʠʩ. 14), 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ, ʧʦʣʫʯʠʤ: 

2302220333 )()( EErRIrRI
 

ʉʨʘʚʥʠʚʘʷ ʫʨʘʚʥʝʥʠʝ (4.2) ʠ (4.7), ʣʝʛʢʦ ʫʙʝʜʠʪʩʷ, ʯʪʦ ʦʥʠ 

ʪʦʞʜʝʩʪʚʝʥʥʳ, ʪʘʢ ʢʘʢ ʨʘʟʣʠʯʘʶʪ ʪʦʣʴʢʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʟʥʘʢʘʤʠ 

ʚʩʝʭ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʷ. 

ʀʪʘʢ, ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʫʨʘ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥʦ ʧʨʦʠʟʚʦʣʴʥʦ. 

4. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʣʠ ʧʨʝʜʳʜʫʱʫʶ ʟʘʜʘʯʫ ʨʝʰʘʪʴ ʤʝʪʦʜʦʤ 

ʫʨʘʚʥʝʥʠʡ ʂʠʨʭʛʦʬʘ? 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʧʦ ʨʠʩ. 15 ʠʤʝʝʪ ʧʷʪʴ ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ, ʠ ʜʣʷ 

ʠʭ ʚʳʯʠʩʣʝʥʠʷ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʙʳ ʧʷʪʴ ʫʨʘʚʥʝʥʠʡ (ʜʚʘ ʧʦ ʧʝʨʚʦʤʫ ʠ 

ʪʨʠ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ). 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʠʟ ʧʷʪʠ ʥʝ ʧʨʦʱʝ, ʯʝʤ ʚʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ ʚ ʜʚʫʭ 

ʧʨʦʩʪʳʭ ʮʝʧʷʭ ʧʦ ʤʝʪʦʜʫ ʥʘʣʦʞʝʥʠʷ. 
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ʈʠʩ. 15. 

 

ʇʨʠʤʝʨ 2: 

ɺ ʩʭʝʤʝ (ʨʠʩ. 15) ʪʨʝʭʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʕɼʉ 

ʠʩʪʦʯʥʠʢʦʚ ɽ1 = 253ʚ ʠ ɽ2 = 225ʚ, ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ r01 = r02 

= 0,5 ʦʤ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʣʘʚʥʳʭ ʧʨʦʚʦʜʦʚ r1 = r2 = 0,5 ʦʤ ʠ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʨʦʚʦʜʘ r0 = 1 ʦʤ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʘʩʩʠʚʥʳʭ ʧʨʠʝʤʥʠʢʦʚ 

ʵʥʝʨʛʠʠ r3 = 40 ʦʤ, r4 = 20 ʦʤ ʠ r5 = 40 ʦʤ. 

ʆʧʨʝʜʝʣʠʪʴ ʪʦʢʠ, ʧʨʠʤʝʥʠʚ ʟʘʢʦʥʳ ʂʠʨʭʛʦʬʘ. 

 

ʈʝʰʝʥʠʝ. 

ɺ ʩʭʝʤʝ ʠʤʝʶʪʩʷ ʰʝʩʪʴ ʚʝʪʚʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ ʨʘʚʥʦ ʰʝʩʪʠ. ʏʠʩʣʦ ʫʟʣʦʚ ʨʘʚʥʦ ʯʝʪʳʨʝʤ. 

ʅʘʤʝʯʘʝʤ ʥʘ ʩʭʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ ʚ ʚʝʪʚʷʭ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʩʪʘʚʣʷʝʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʝʨʚʳʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ, ʪʨʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʫʨʘʚʥʝʥʠʷ: 

ʜʣʷ ʫʟʣʘ ɸ 
0531 III

; 

ʜʣʷ ʫʟʣʘ ɺ 
0340 III

; 

ʜʣʷ ʫʟʣʘ ʉ 

0542 III
; 

ʅʝʜʦʩʪʘʶʱʝʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʪʨʝʭ ʟʘʤʢʥʫʪʳʭ ʢʦʥʪʫʨʦʚ I, II  ʠ III  

ʩʦʩʪʘʚʣʷʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ ʚʳʙʠʨʘʝʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. 

ɼʣʷ ʢʦʥʪʫʨʘ I 

0033111011 IrIrIrIrE
; 

ʜʣʷ ʢʦʥʪʫʨʘ II  

044222022 IrIrIrIrE
; 
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ʜʣʷ ʢʦʥʪʫʨʘ III  

3344550 IrIrIr
. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʩ ʰʝʩʪʴʶ ʥʝʠʟʚʝʩʪʥʳʤʠ ʜʘʝʪ: I3 = 6 a, 

I5 = 11 a,  I4 = 10 a, I2 = 21 a, I1 = 17 a ʠ I0 = 4 a. 

ʅʘʡʜʝʥʥʳʝ ʪʦʢʠ ʧʨʦʚʝʨʠʤ, ʧʦʜʩʪʘʚʠʚ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʷ, 

ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ: 

17116531 III
 

4610340 III
 

211110542 III
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2.2. ʄʝʪʦʜ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ 

 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʸʪʘ ʩʣʦʞʥʳʭ ʩʭʝʤ. 

ʂʦʥʪʫʨʥʳʡ ʪʦʢ ï ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʨʘʩʯʸʪʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ 

ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʝʪʚʝʡ ʜʘʥʥʦʛʦ ʢʦʥʪʫʨʘ. 

ʈʠʩ. 16 

 

ʂʦʥʪʫʨʥʳʝ ʪʦʢʠ: I I ʠ I II 

ʂʦʥʪʫʨʥʳʡ ʪʦʢ ʨʘʚʝʥ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤʫ ʪʦʢʫ ʚʝʪʚʠ, ʢʦʪʦʨʘʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʢʦʥʪʫʨʫ. 

III1      IIII 3  
ɽʩʣʠ ʚʝʪʚʴ ʦʪʥʦʩʠʪʴʩʷ ʢ 2-ʤ ʩʤʝʞʥʳʤ ʢʦʥʪʫʨʘʤ, ʪʦ ʪʦʢ ʚ ʥʠʭ ʨʘʚʝʥ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ʪʝʭ  

ʢʦʥʪʫʨʦʚ, ʚ ʢʦʪʦʨʳʝ ʵʪʘ ʚʝʪʚʴ ʚʭʦʜʠʪ. 

III III 2  
ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʳʡ ʢʦʥʪʫʨ, ʥʘʟʳʚʘʶʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʢʦʥʪʫʨʦʚ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʜʚʘ ʩʤʝʞʥʳʭ ʢʦʥʪʫʨʘ, 

ʥʘʟʳʚʘʶʪ ʦʙʱʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʢʦʥʪʫʨʦʚ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ: 

1. ɺ ʟʘʜʘʥʥʦʡ ʩʭʝʤʝ ʚʳʙʠʨʘʝʤ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʚ 

ʚʝʪʚʷʭ. 

2. ʅʘʤʝʯʘʝʤ ʥʝʟʘʚʠʩʠʤʳʝ ʢʦʥʪʫʨʘ ʠ ʜʣʷ ʥʠʭ ʚʳʙʠʨʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ, ʥʘʧʨʠʤʝʨ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʢʦʥʪʫʨʥʳʝ ʕɼʉ, ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʦʙʱʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʪʫʨʦʚ, ʦʙʭʦʜʷ ʢʦʥʪʫʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʥʪʫʨʥʳʭ 

ʪʦʢʦʚ. ɺʳʙʠʨʘʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʪʦʢʠ ʚʝʪʚʝʡ ʯʝʨʝʟ ʢʦʥʪʫʨʥʳʝ (ʩʤ. 

ʚʳʰʝ). 

4. ʉʦʩʪʘʚʣʷʝʤ ʫʨʘʚʥʝʥʠʷ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. ɺ ʣʝʚʦʡ 

ʯʘʩʪʠ ʠʭ ʩʣʘʛʘʝʤʳʝ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʢʦʥʪʫʨʦʚ ʙʝʨʫʪ 

ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ, ʘ ʩʣʘʛʘʝʤʳʝ ʩ ʦʙʱʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ï ʩʦ ʟʥʘʢʦʤ 

ʤʠʥʫʩ. 

E1 R3

R1 R2

E2 I2

I1

I3

I II
I I

ʈʠʩ. 16 
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5. ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʦʙʲʝʜʠʥʷʝʤ ʚ ʩʠʩʪʝʤʫ ʠ ʨʝʰʘʝʤ ʣʶʙʳʤ 

ʩʧʦʩʦʙʦʤ, ʠʟʚʝʩʪʥʳʤ ʠʟ ʤʘʪʝʤʘʪʠʢʠ. 

6. ɿʘʪʝʤ ʥʘʡʜʸʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʪʦʢʠ, ʚʳʨʘʞʝʥʥʳʝ ʯʝʨʝʟ 

ʢʦʥʪʫʨʥʳʝ. 

7. ɺʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ ʜʣʷ ʣʶʙʦʛʦ 

ʫʟʣʘ ʠ ʩʦʩʪʘʚʠʤ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ. 

ʇʨʠʤʝʨ. 

ʈʠʩ. 17 

 

ʆʧʨʝʜʝʣʠʪʴ ʪʦʢʠ ʚʦ ʚʩʝʭ ʚʝʪʚʷʭ ʩʭʝʤʳ ʨʠʩ. 17, ʝʩʣʠ ɽ1=ɽ3=120 ɺ; 

ɽ2=60 ɺ; R1=R2=R3=10 ʆʤ; R4=R5=10 ʆʤ. 

 

ʈʝʰʝʥʠʝ: 

 

1. ʈʘʟʦʙʴʸʤ ʩʭʝʤʫ ʥʘ ʪʨʠ ʢʦʥʪʫʨʘ: I1, I2, I3. 

2. ʇʦʣʫʯʠʤ ʪʨʠ ʢʦʥʪʫʨʥʳʭ ʪʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ: 

I1, I2, I3. 

3. ɺʳʨʘʟʠʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʪʦʢʠ ʚʝʪʚʝʡ ʯʝʨʝʟ ʢʦʥʪʫʨʥʳʝ: 

IIIII
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III

II

I

III

III

II

II

II
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2
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4
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4. ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. 
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IIIII
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ʈʝʰʠʚ ʧʦʣʫʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʦʧʨʝʜʝʣʠʤ ʢʦʥʪʫʨʥʳʝ 

ʪʦʢʠ: 
75,6II  ɸ 
5,7III  ɸ 

25,2IIII  ɸ 

 

5. ɺ ʩʭʝʤʝ ʧʷʪʴ ʚʝʪʚʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʷʪʴ ʪʦʢʦʚ I1, I2, I3, I4, I5. 

6. ʆʧʨʝʜʝʣʠʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʪʦʢʠ ʚʥʝʰʥʠʭ ʚʝʪʚʝʡ: 

75,61 III  ɸ 

5,72 IIII  ɸ 

25,23 IIIII
 ɸ 

 

7. ʊʦʢʠ ʚʥʫʪʨʝʥʥʠʭ ʚʝʪʚʝʡ: 

75,075,65,72 III III  ɸ 

75,925,25,73 IIIII III
 ɸ 

 

ɿʥʘʢ çïè ʦʟʥʘʯʘʪ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʪʦʢ I5 ʥʘʧʨʘʚʣʝʥ ʦʙʨʘʪʥʦ 

ʫʢʘʟʘʥʥʦʤʫ ʥʘ ʩʭʝʤʝ. 

 

2.3. ʄʝʪʦʜ ʥʘʣʦʞʝʥʠʷ (ʩʫʧʝʨʧʦʟʠʮʠʷ) ʪʦʢʦʚ 

 

ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʦʚ ʚ ʮʝʧʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʪ ʥʝʩʢʦʣʢɹʦ ʕɼʉ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʧʨʠʥʮʠʧʝ ʥʘʣʦʞʝʥʠʷ ʠ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʣʠʥʝʡʥʳʭ ʮʝʧʝʡ. 

ʉʫʱʥʦʩʪʴ ʧʨʠʥʮʠʧʘ ʥʘʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʦʢ ʚ ʣʶʙʦʡ 

ʚʝʪʚʠ ʮʝʧʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʨʘʚʝʥ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʩʫʤʤʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʵʪʦʡ ʚʝʪʚʠ ʢʘʞʜʦʡ ʠʟ ʕɼʉ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ: 
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1. ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʦʚ ʚ ʮʝʧʠ. ɺʳʙʠʨʘʝʤ ʫʩʣʦʚʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʚ ʢʘʞʜʦʡ ʚʝʪʚʠ. 

ʘ) ʇʨʝʜʣʦʞʠʤ, ʯʪʦ ʚ ʮʝʧʠ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʢʘʢʘʷïʣʠʙʦ ʕɼʉ. 

ʙ) ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʕɼʉ ʧʨʠʨʘʚʥʠʚʘʝʤ ʢ ʥʫʣʶ. 

ʚ) ɺʩʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʩʪʘʚʣʷʝʤ ʥʝʠʟʤʝʥʸʥʥʳʤ, ʚʢʣʶʯʘʷ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʛ) ʇʦʣʫʯʠʤ ʮʝʧʴ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦïʧʘʨʘʣʣʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ʜ) ɼʣʷ ʪʘʢʦʡ ʩʭʝʤʳ ʥʘʭʦʜʠʤ ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʋʢʘʟʳʚʘʝʤ ʥʘ 

ʩʭʝʤʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʜʝʡʩʪʚʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʡ ʕɼʉ. 

ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ. ʆʙʦʟʥʘʯʘʶʪ ʠʭ ʩ ʦʜʥʠʤ 

ʰʪʨʠʭʦʤ: I'. 

ʝ) ɿʥʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʠ ʕɼʉ ʠʩʪʦʯʥʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʟʘʢʦʥ 

ʆʤʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʣʠʯʠʥ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʨʝʟʠʩʪʦʨʦʚ, ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ ʦʪ 

ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʕɼʉ. 

3. ɸʥʘʣʦʛʠʯʥʦ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʮʝʧʠ ʜʝʡʩʪʚʫʝʪ ʚʪʦʨʘʷ ʕɼʉ, ʘ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʥʝ ʜʝʡʩʪʚʫʶʪ. ʇʦʚʪʦʨʷʝʤ ʨʘʩʯʸʪ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ ʦʪ 

ʜʝʡʩʪʚʠʷ ʚʪʦʨʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʠʭ ʦʙʦʟʥʘʯʘʶʪ ʩ ʜʚʫʤʷ ʰʪʨʠʭʘʤʠ: Iǌ. 

4. ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʠʤ ʨʘʩʯʸʪʳ ʧʦʦʯʝʨʸʜʥʦ ʜʣʷ ʚʩʝʭ ʕɼʉ 

ʩʭʝʤʳ. 

5. ʆʧʨʝʜʝʣʷʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʚ ʢʘʞʜʦʡ ʚʝʪʚʠ ʧʦ 

ʧʨʠʥʮʠʧʫ ʥʘʣʦʞʝʥʠʷ ʪʦʢʦʚ, ʪʦ ʝʩʪʴ, ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʩʣʦʞʠʚ ʯʘʩʪʠʯʥʳʝ 

ʪʦʢʠ, ʦʧʨʝʜʝʣʷʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ 

ʩʣʦʞʥʦʡ ʮʝʧʠ, ʢʦʛʜʘ ʚʩʝ ʕɼʉ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʨʘʚʠʣʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʪʦʢʦʚ: 

ɿʥʘʢ, ʢʦʪʦʨʳʡ ʩʪʘʚʠʪʩʷ ʧʝʨʝʜ ʯʘʩʪʠʯʥʳʤ ʪʦʢʦʤ ʧʨʠ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʩʣʦʞʝʥʠʠ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʩʦʚʧʘʜʘʝʪ ʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʵʪʦʛʦ ʪʦʢʘ ʩ ʚʳʙʨʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʪʦʢʘ ʚ ʚʝʪʚʠ 

ʠʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʝʤʫ. ɽʩʣʠ ʩʦʚʧʘʜʘʝʪ, ʪʦ ʟʥʘʢ ç+è, ʝʩʣʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ, ʪʦ ʟʥʘʢ çïè. 

 

ʇʨʠʤʝʨ: 

ɼʘʥʦ: (ʈʠʩ18) R1=R3=2 ʆʤ; R2=1,6 ʆʤ; E1=3,6 ɺ; E2=4,8 ɺ; 

r01=r02=0,5 ʆʤ. 

ʅʘʡʪʠ: ʚʩʝ ʪʦʢʠ. 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʥʘʣʦʞʝʥʠʷ ʢ ʮʝʧʠ ʥʘ ʨʠʩ.18. 

ʈʘʟʚʝʪʚʣʝʥʠʝ ʮʝʧʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, 

ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʨʘʟʥʳʝ ʚʝʪʚʠ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʠ ʮʝʧʴ ʥʘ 
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ʨʠʩ. 18, ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʮʝʧʷʤʠ. ɼʣʷ ʪʘʢʠʭ ʩʣʦʞʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ (ʤʝʪʦʜ 

ʥʘʣʦʞʝʥʠʷ) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ, ʘ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʛʨʘʬʘʭ. 

 
ʈʠʩ. 18 

 
ʈʠʩ. 19 

 
ʈʠʩ. 20 

ʇʦ ʤʝʪʦʜʫ ʥʘʣʦʞʝʥʠʷ ʪʦʢ ʚ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʮʝʧʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ, ʩʦʟʜʘʥʥʳʭ ʢʘʞʜʦʡ ʕɼʉ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʥʘh ʝʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ: 

ʚʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ ʦʪ ʕɼʉ ɽ1 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʕɼʉ ɽ2, ʪ.ʝ. ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʩʪʫʶ ʮʝʧʴ ʧʦ ʨʠʩ. 19; ʚʦ-ʚʪʦʨʳʭ ʥʘʡʪʠ 

ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ ʦʪ ʕɼʉ ɽ2 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʕɼʉ ɽ1, ʪ.ʝ. ʨʘʩʩʯʠʪʘʪʴ 

ʧʨʦʩʪʫʶ ʮʝʧʴ ʧʦ ʨʠʩ. 20; ʚ-ʪʨʝʪʴʠʭ, ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʩʣʦʞʠʪʴ 

ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʩʭʝʤ. 
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ʀʪʘʢ, ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʨʘʩʯʸʪ ʦʜʥʦʡ ʩʣʦʞʥʦʡ 

ʮʝʧʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ (ʨʠʩ. 18) ʨʘʩʯʸʪʦʤ 

ʥʝʩʢʦʣʴʢʠʭ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʚʫʭ) ʮʝʧʝʡ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ 

ʚ ʢʘʞʜʦʡ. 

2. ʆʙʦʟʥʘʯʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ. ɺʩʝ ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ ʦʪ ʕɼʉ ɽ1 

(ʨʠʩ. 19.) ʦʙʦʟʥʘʯʠʤ ʙʫʢʚʦʡ I ʩ ʦʜʥʠʤ ʰʪʨʠʭʦʤ, ʘ ʚʩʝ ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ 

ʦʪ ʕɼʉ ɽ2 (ʨʠʩ. 20.) ï ʩ ʜʚʫʤʷ ʰʪʨʠʭʘʤʠ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ. ɼʣʷ ʮʝʧʠ ʩ ʕɼʉ ɽ1 (ʨʠʩ. 19.) 

ʨʘʩʩʯʠʪʘʝʤ ʩʥʘʯʘʣʘ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ɹɺ 

4,0
5,02

5,02

023

023

rR

rR
Rɹɺ

 ʆʤ. 

 

ʆʥʦ ʩʦʝʜʠʥʝʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R2, ʧʦʵʪʦʤʫ 
24,06,12 ɹɺɸɹɺ RRR  ʆʤ. 

 

ɼʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R'ɸɹɺ R1 ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, 

ʧʦʵʪʦʤʫ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʝʡ ʚʥʝʰʥʝʡ ʮʝʧʠ 

ʆʤ1
2

2

2

1R
Rɸɺ

 
 

ʊʦʢ ʠʩʪʦʯʥʠʢʘ 

A
Rr

E
I

ɸɺ

4,2
5,1

6,3

01

1

1

 
 

ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʚ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ɸ ʥʘ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʪʦʢʘ: 

A
I

II ɸɺɸɹ 2,1
2

1

 
 

ʊʦʢ I'ɸɹ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʚ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ɹ ʥʘ ʪʦʢʠ: 

A
Rr

R
II ɸɹ 96,0

5,2

2
2,1

302

3

2

 
AIII ɸɹɹɺ 24,096,02,12  

 

ɼʣʷ ʮʝʧʠ ʩ ʕɼʉ E2 (ʨʠʩ.20 ): 

OM
rR

rR
Rɸɺ 4,0

5,02

5,02

011

011

 
OMRRR ɸɹɹɸɺ 24,06,12  

OM
R

R ɹɸɺ
ɹɺ 1

2

2

2  



40 

 

ʪʘʢ ʢʘʢ R3=Rǌɹɸɺ. 

ɺ ʚʝʪʚʠ ʠʩʪʦʯʥʠʢʘ ʩ ʕɼʉ E2 ʪʦʢ 

A
rR

E
I

ɹɺ

2,3
5,1

8,4

02

2

2

 
 

ʇʦʩʢʦʣʴʢʫ Rǌɹɸɺ=R3=2,0 ʆʤ, ʪʦ ʪʦʢ 

A
I

II ɹɺɹɸ 6,1
2

2

 
 

ʊʦʢʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʷʭ ʫʯʘʩʪʢʘ ɸɺ: 

A
Rr

R
II ɹɸ 28,1

5,2

2
6,1

101

1
1

 
AIII ɹɸɸɺ 32,028,16,11  

 

4. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ ʚ ʮʝʧʠ ʥʘ ʨʠʩ. 20. ɺʳʧʦʣʥʠʤ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ 

ʩʣʦʞʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ. 

ʅʘ ʫʯʘʩʪʢʝ ɺʂɸ ʯʘʩʪʠʯʥʳʡ ʪʦʢ I '1 (ʨʠʩ. 19 ) ʥʘʧʨʘʚʣʝʥ ʦʪ ʫʟʣʘ ɺ ʢ 

ʫʟʣʫ ɸ, ʘ ʯʘʩʪʠʯʥʳʡ ʪʦʢ Iǌ1 (ʨʠʩ. 20 ) ï ʦʪ ɸ ʢ ɺ, ʪ.ʝ. ʥʘʚʩʪʨʝʯʫ 

ʧʝʨʚʦʤʫ. ʇʦɻ ʪʦʤʫ ʩʫʤʤʘʨʥʳʡ ʪʦʢ 

AIII 12,128,14,2111  
 

ʅʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ I1 (ʨʠʩ. 19.) ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʦʣʴʰʝʛʦ 

ʯʘʩʪʠʯʥʦʛʦ ʪʦʢʘ, ʪ.ʝ. ʪʦʢʘ I'1. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʤ Iɹɸ ʠ I2:  

AIII ɸɹɹɸɹɸ 4,02,16,1  
AIII 24,296,02,3222  

 

ʅʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ Iɹɸ ʠ I2 (ʨʠʩ.20 ) ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʪʦʢʦʚ Iǌɹɸ ʠ Iǌ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʚʝʪʚʠ ɸɺ ʦʙʘ ʯʘʩʪʠʯʥʳʭ ʪʦʢʘ (I'ɸɹ ʠ Iǌɸɹ) ʩʦʚʧʘʜʘʶʪ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʧʦʵʪʦʤʫ 

AIII ɸɺɸɺɸɺ 52,132,02,1  
ɸʥʘʣʦʛʠʯʥʦ 

AIII ɹɺɹɺɹɺ 84,16,124,0  
5. ɺʳʯʠʩʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ. ʅʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ: 

BRIU ɹɸɹɸ 64,06,14,02  
BRIU ɸɺɸɺ 04,3252,11  
BRIU ɹɺɹɺ 68,3284,13  
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6. ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʩʯʸʪʦʚ 

ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʦ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ. 

ɼʣʷ ʫʟʣʘ ɸ: ɹɸɸɺ III 1  ; ʜʝʡʩʪʚʠʪʝʣʴʥʦ, 1,52=1,12+0,4. 

ɼʣʷ ʫʟʣʘ ɹ: ɹɺɹɸ III 2  ; ʜʝʡʩʪʚʠʪʝʣʴʥʦ, 2,24=0,4+1,84. 

ɼʣʷ ʢʦʥʪʫʨʘ ɸɺɹ: 0ɹɸɺɹɸɺ UUU ; ʜʝʡʩʪʚʠʪʝʣʴʥʦ, +3,04-

3,68+0,64=0 (ʦʙʭʦʜʠʤ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʪʨʝʣʢʠ ʯʘʩʦʚ). 

 

*ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʂʘʢ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʜʣʷ ʨʘʩʯʸʪʘ ʮʝʧʝʡ. 

ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʝʝ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ?  

ʝʩʣʠ ʩʣʦʞʥʘʷ ʮʝʧʴ ʩʦʜʝʨʞʠʪ, ʥʘʧʨʠʤʝʨ ʪʨʠ ʠʩʪʦʯʥʠʢʘ ʕɼʉ ɽ1, ɽ2 ʠ 

ɽ3, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʚʝʪʚʠ, ʪʦ ʩʣʝʜʫʝʪ ʩʦʩʪʘʚʠʪʴ ʪʨʠ ʩʭʝʤʳ ʜʣʷ 

ʨʘʩʯʸʪʘ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ: ʦʜʥʘ ʩʭʝʤʘ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʕɼʉ ɽ2, 

ʘ ʪʨʝʪʴʷ ï ʪʦʣʴʢʦ ʕɼʉ ɽ3. 

ʈʘʩʩʯʠʪʘʚ ʚ ʪʨʸʭ ʩʭʝʤʘʭ ʯʘʩʪʠʯʥʳʝ ʪʦʢʠ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʩʣʦʞʠʚ 

ʠʭ, ʧʦʣʫʯʠʤ ʪʦʢʠ ʟʘʜʘʥʥʦʡ ʮʝʧʠ. 

2. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʨʘʩʯʸʪʘ ʩʣʦʞʥʦʡ ʮʝʧʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ?  

ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʦʡ ʯʘʩʪʴʶ ʚ ʨʘʩʯʸʪʘʭ ʧʦ ʤʝʪʦʜʫ ʥʘʣʦʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ. ʇʦʵʪʦʤʫ ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ 

ʥʝʙʦʣʴh ʦʤ ʯʠʩʣʝ ʠʩʪʦʯʥʠʢʦʚ ï ʧʨʠ ʜʚʫʭ, ʠʥʦʛʜʘ ʪʨʸʭ. 

ʕʪʦʪ ʤʝʪʦʜ ʫʜʦʙʝʥ ʪʘʢʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝ ʥʫʞʝʥ ʧʦʣʥʳʡ 

ʨʘʩʯʸʪ ʮʝʧʠ, ʘ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʪʦʢʠ ʚ ʫʯʘʩʪʢʘʭ ʩ 

ʠʩʪʦʯʥʠʢʘʤʠ. 

3. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʨʘʩʯʸʪ ʪʦʢʦʚ ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʴʰʠʤ ʧʦʛʨʝʰʥʦʩʪʷʤ ʚ ʨʝʟʫʣʴʪʘʪʘʭ?  

ɽʩʣʠ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʪʦʢ ʚʝʪʚʠ ʚʳʨʘʞʘʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʜʚʫʭ 

ʙʣʠʟʢʠʭ ʚʝʣʠʯʠʥ, ʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʣʘʛʘʝʤʳʭ (ʯʘʩʪʠʯʥʳʭ ʪʦʢʦʚ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʝʩʴʤʘ 

ʙʦʣʴʰʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ (ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʪʦʢʘ ʚʝʪʚʠ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʧʨʠʤʝʥʷʪʴ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

 

2.4. ʄʝʪʦʜ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

 

ʇʦʪʨʝʙʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʦʩʚʝʱʝʥʠʷ, ʩʠʣʦʚʘʷ ʥʘʛʨʫʟʢʘ) 

ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ ʤʦʱʥʦʩʪʴ. ʅʦʯʴʶ ʵʪʘ 

ʤʦʱʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘʷ, ʫʪʨʦʤ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ 

ʚʝʯʝʨʦʤ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ. ʅʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʪʦʨʦʚ. ʇʨʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʨʘʙʦʪʘʝʪ ʦʜʠʥ 



42 

 

ʛʝʥʝʨʘʪʦʨ, ʩ ʨʦʩʪʦʤ ʤʦʱʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ 

ʛʝʥʝʨʘʪʦʨʦʚ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʳ ʚʢʣʶʯʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʞʥʘʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ ʩ ʜʚʫʤʷ ʫʟʣʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ 

ʧʨʠʸʤʥʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʋʟʣʦʚʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘʟʳʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʪʘʢʦʡ 

ʮʝʧʠ. ʋʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʵʪʠʭ ʜʚʫʭ 

ʪʦʯʝʢ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʦʜʦʙʥʳʭ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʦʤ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ: 

 

1. ʅʘʡʜʸʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʳ. 

2. ʅʘʡʜʸʤ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ: 

g

Eg
U

 
ʘ) ɺʳʙʠʨʘʝʤ ʦʜʠʥʘʢʦʚʦʝ ʜʣʷ ʚʩʝʭ ʚʝʪʚʝʡ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʦʪ 

ʦʜʥʦʛʦ ʫʟʣʘ ʢ ʜʨʫʛʦʤʫ. 

ʙ) ʕɼʉ, ʩʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʦʢʫ ʚʝʪʚʠ, ʩʯʠʪʘʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʘ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ï ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ.  

3. ʆʧʨʝʜʝʣʷʝʤ ʪʦʢʠ ʚ ʚʝʪʚʷʭ. 

ʈʠʩ. 21 

 

ʥʘ ʨʠʩ. ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʣʦʞʥʦʡ ʮʝʧʠ ʩ ʜʚʫʤʷ ʫʟʣʘʤʠ. ʇʨʠʤʝʤ 

ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʚʦ ʚʩʝʭ ʚʝʪʚʷʭ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ 

ʫʟʣʘ ɹ ʢ ʫʟʣʫ ɸ, ʪʦ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʨʘʙʦʪʘʶʪ ʚ 

ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʦʚ. ʅʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ɸ ʠ ɹ (ʫʟʣʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ) ʦʙʦʟʥʘʯʠʤ U. 

ʆʥʦ ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʪʦʯʝʢ ɸ ʠ ɹ: U=űa-űb 

E2

R2

E3

R3

I2 I3

I1 I4

R
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ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ ʛʝʥʝʨʘʪʦʨʘ ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ ʕɼʉ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ U=E-Ir ʧʦɻ ʪʦʤʫ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ 

ʪʦʢ: 

ʛʜʝ I1=(E1-U)/R1=(E1-U)g1 - ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʫʯʘʩʪʢʦʚ ʮʝʧʠ: 

UGGgUI

gUEI

gUEI

44

333

222

)0(

)(

)(

 

ʛʜʝ R

I
G

 ʦʙʱʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ. 

ʇʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ, ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʫʟʣʘ ɸ: 

04321 IIII
 

ʇʦʜʩʪʘʚʠʚ ʚ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʥʘʡʜʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʪʦʢʦʚ, ʧʦʣʫʯʠʤ: 

0)()()()( 332211 GUgUEgUEgUE
 

ʨʘʩʢʨʳʚ ʩʢʦʙʢʠ, ʥʘʡʜʸʤ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ: 

321

332211

ggg

gEgEgE
U

 
ʠʣʠ ʚ ʦʙʱʝʤ ʚʠʜʝ: 

g

Eg
U

 
ʪ.ʝ. ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʳ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʕɼʉ ʥʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʪʚʝʡ ʢ ʩʫʤʤʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʩʝʭ ʚʝʪʚʝʡ. 

 

ʇʨʠʤʝʨ: 

ɼʘʥʦ: (ʨʠʩ. 22) ɽ1=ɽ2=230 ɺ,r01=0,5 ʆʤ,r02=0,4 ʆʤ, Rʵʢʚ=R3=10 ʆʤ. 

ʅʘʡʪʠ: ʚʩʝ ʪʦʢʠ, ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʦʚ, ʤʦʱʥʦʩʪʠ ʧʦʪʝʨʴ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ, ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ R3. 

 
ʈʠʩ. 22. 
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ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʜʚʫʭ ʫʟʣʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʸʭ ʧʨʝʜʳʜʫʱʠʭ 

ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʠʤʳʭ ʢ ʣʶʙʦʡ ʮʝʧʠ, ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʨʘʩʯʸʪʘ ʮʝʧʝʡ, ʠʤʝʶʱʠʭ ʪʦʣʴʢʦ ʜʚʘ ʫʟʣʘ  (ʧʨʠ ʣʶʙʦʤ ʯʠʩʣʝ ʚʝʪʚʝʡ). 

ʎʝʧʠ ʩ ʜʚʫʤʷ ʫʟʣʘʤʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʠ ʤʝʪʦʜ ʜʚʫʭ 

ʫʟʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʠʭ ʨʘʩʯʸʪ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ: 

 

GEGU /0 , 

 

ʛʜʝ ×Eg ï ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʕɼʉ ʥʘ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʝʪʚʠ; 

×g ï ʩʫʤʤʘ ʧʨʦʚʦʜʠʤʦʩʪʝʡ ʚʝʪʚʝʡ. 

ʊʘʢ, ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʧʠ (ʨʠʩ. 22) 

 

321

2211
0

GGG

GEGE
UU ɸɹ

. 

 

ɿʜʝʩʴ ʚ ʯʠʩʣʠʪʝʣʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʣʘʛʘʝʤʦʝ E3g3, ʪʘʢ ʢʘʢ ʕɼʉ ʚ 

ʪʨʝʪʴʝʡ ʚʝʪʚʠ ʥʝʪ. ɽʩʣʠ ʙʳ, ʥʘʧʨʠʤʝʨ, ʕɼʉ ɽ2 ʜʝʡʩʪʚʦʚʘʣʘ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʧʝʨʝʜ ʩʣʘʛʘʝʤʳʤ ɽ2g2 ʥʘʜʦ ʙʳʣʦ ʙʳ ʧʦʩʪʘʚʠʪʴ ʟʥʘʢ 

ʤʠʥʫʩ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʧʨʝʜʝʣʷʝʤ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʚʝʪʚʝʡ: 

 

0,2
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1
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 ʉʤ; 

 

Cʤ
r

G 5,2
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ʋʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 

 

ɺ
GGG

GEGE
U ɸɹ 0,225

1,05,20,2

5,22300,2230

321

2211

 
 

3. ɺʳʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʦʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʮʝʧʴ (ʨʠʩ. 22) ʠʤʝʝʪ ʪʨʠ ʚʝʪʚʠ ʩ ʪʦʢʘʤʠ I1, I2 ʠ I3, ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʈʠʩ.22 
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ʜʦ ʨʘʩʯʸʪʘ ʮʝʧʠ ʥʝʠʟʚʝʩʪʥʳ (ʩʣʦʞʥʘʷ ʮʝʧʴ); ʧʦʵʪʦʤʫ ʥʘʜʦ ʚʳʙʨʘʪʴ 

ʧʨʦʠʟʚʦʣʴʥʦ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʩʧʣʦʰʥʳʝ ʩʪʨʝʣʢʠ ʨʠʩ. 

22) 

4. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ. ʇʨʠʥʷʪʳʝ ʥʘ ʨʠʩ. ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ 

ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʡʩʪʚʠʷ ʕɼʉ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʫʟʣʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʮʘʭ ʚʝʪʚʠ ʩ ʕɼʉ, ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ 

ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʚʝʪʚʠ, ʪ.ʝ.  

 

02220111 rIErIEUɸɹ , 

 

ʦʪʢʫʜʘ 

ɸGUE
r

UE
I ɸɹ

ɸɹ 102)225230()( 11

01

1
1

 

ɸGUE
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UE
I ɸɹ

ɸɹ 5,125,2)225230()( 22
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2

2

 
 

ʇʦ ʟʘʢʦʥʫ ʆʤʘ ʪʦʢ 

 

ɸGU
R

U
I ɸɹ

ɸɹ 5,221,02253

3

3

 
 

5. ɺʳʯʠʩʣʝʥʠʝ ʤʦʱʥʦʩʪʝʡ. ʄʦʱʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʤʳʝ ʠʩʪʦʯʥʠʢʘʤʠ: 

 

ʢɺʪ30,210230111 IEP  

ʢɺʪ875,25,12230222 IEP  

 

ʄʦʱʥʦʩʪʠ ʧʦʪʝʨʴ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ: 

 

50105,0 22

10101 IrP
 ɺʪ=0,05 ʢɺʪ; 

2,655,124,0 22

20202 IrP
 ɺʪ=0,0652 

 

ʄʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ 

 

0625,5105,22 2

3

2

33
RIPR  ʢɺʪ. 

ʉʦʩʪʘʚʠʤ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ: 

 

175,50625,50625,0050,0
30201 RPPP

 ʢɺʪ; 
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175,5875,230,221 PP  ʢɺʪ. 

 

ʀʪʘʢ, 

210201 3
PPPPP R , 

ʯʝʛʦ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʝʩʣʠ ʨʘʩʯʸʪ ʚʳʧʦʣʥʝʥ ʧʨʘʚʠʣʴʥʦ. 

 

*ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʦʣʝʟʥʦ ʮʝʧʴ ʩ ʪʨʝʤʷ ʫʟʣʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ 

ʮʝʧʴ ʩ ʜʚʫʤʷ ʫʟʣʘʤʠ?  

ʎʝʧʴ ʧʦ ʨʠʩ. 22 ʩʦʜʝʨʞʠʪ ʪʨʠ ʫʟʣʘ, ʝʸ ʨʘʩʯʸʪ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʤʝʪʦʜʦʤ ʥʘʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ, ʧʨʝʦʙʨʘʟʦʚʘʚ ʩʦʝʜʠʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

R1, R2, R3 ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʚ ʩʦʝʜʠʥʝʥʠʝ ʟʚʝʟʜʦʡ, ʧʦʣʫʯʠʤ ʩʭʝʤʫ ʩ ʜʚʫʤʷ 

ʫʟʣʘʤʠ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʠʤ ʤʝʪʦʜ ʜʚʫʭ ʫʟʣʦʚ. 

2. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʚʳʯʠʩʣʷʪʴ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ?  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ, 

ʚʝʣʠʯʠʥʘ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʝʣʠʯʠʥ ʕɼʉ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠ ʦʰʠʙʢʝ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 1% ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

Uɸɹ, ʪ.ʝ. ʩʯʠʪʘʷ U'ɸɹ=227,25 ɺ ʚʤʝʩʪʦ 225 ɺ, ʧʦʣʫʯʘʝʤ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʷ 

ʪʦʢʘ I1=10 ɸ ʚʝʣʠʯʠʥʫ I'1=(E1-U'ɸɹ)G1=(230-227,25)2,0=5,5 A, ʠʣʠ ʩ 

ʦʰʠʙʢʦʡ ʥʘ 45%. 

ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʣʝʜʫʝʪ 

ʚʳʯʠʩʣʷʪʴ ʩ ʪʦʯʥʦʩʪʴʶ, ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʙʦʣʴh ʝʡ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʜʣʷ 

ʚʝʣʠʯʠʥ ʪʦʢʦʚ. ʇʦʵʪʦʤʫ ʤʝʪʦʜ ʜʚʫʭ ʫʟʣʦʚ ʥʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 

ʮʝʧʝʡ, ʫ ʢʦʪʦʨʳʭ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʝʣʠʯʠʥ 

ʕɼʉ. 

3. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʦʚ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʚ 

ʚʝʪʚʷʭ?  

ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʝʥ ʚʦʧʨʦʩ 

ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʛʨʫʟʢʠ (ʪʦʢʘ) ʤʝʞʜʫ ʥʠʤʠ. 

ʊʘʢ, ʧʨʠ ɽ1=ɽ2 ʧʦʣʫʯʠʤ ʦʪʥʦʰʝʥʠʠ ʪʦʢʦʚ 

 

01

02

2

1

22

11

2

1

)(

)(

r

r

G

G

GUE

GUE

I

I

ɸɹ

ɸɹ

, 

 

ʪ.ʝ. ʧʨʠ ʨʘʚʥʳʭ ʕɼʉ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠʭ ʪʦʢʠ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ. 

4. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʪʦʢʠ ʛʝʥʝʨʘʪʦʨʦʚ, ʝʩʣʠ ʕɼʉ. ɽ2 ʫʤʝʥʴʰʠʪʴ ʥʘ 

1%? ʇʨʠʥʠʤʘʷ ɽ2=227,7 ɺ, ʧʦʣʫʯʘʝʤ: 

 



47 

 

75,223
6,4

5,27,2270,2230

321

2211

GGG

GEGE
U ɸɹ

 ɺ; 

5,120,2)75,223230()( 111 GUEI ɸɹ
 ɸ; 

875,95,2)75,223227()( 222 GUEI ɸɹ
 ɸ, 

 

ʪ.ʝ. ʪʦʢ ʚʪʦʨʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʤʝʥʴʰʠʣʩʷ ʩ 12,5 ʜʦ 9,875 ɸ, ʠʣʠ ʥʘ 21 

%. 

ʀʪʘʢ, ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ ʕɼʉ ʦʜʥʦʛʦ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʥɹʦʤʫ ʠʟʤʝʥʝʥʠʶ ʝʛʦ 

ʪʦʢʘ. 

5. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʨʘʟʛʨʫʟʠʪʴ ʦʜʠʥ ʠʟ 

ʛʝʥʝʨʘʪʦʨʦʚ?  

ʇʦʣʥʘʷ ʨʘʟʛʨʫʟʢʘ ʛʝʥʝʨʘʪʦʨʘ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʘ ʚ ʝʛʦ ʮʝʧʠ. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʥʘʰʝʡ ʟʘʜʘʯʝ ʚʪʦʨʦʡ ʛʝʥʝʨʘʪʦʨ ʨʘʟʛʨʫʞʝʥ, ʪ.ʝ. I2=(E2-

Uɸɹ)g2=0. ʕʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ E2=Uɸɹ. ʇʦʜʩʪʘʚʣʷʷ 

ʧʦʩʣʝʜʥʝʝ ʨʘʚʝʥʩʪʚʦ ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʫʟʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʣʫʯʘʝʤ: 

 

321

211

GGG

GUGE
U ɸɹ
ɸɹ

, 

ʠʣʠ 

211321 )( GUGEGGGU ɸɹɸɹ , 

ʦʪʢʫʜʘ 

219
1,00,2

0,2230

31

11

GG

GE
Uɸɹ

 ɺ, 

ʪ.ʝ. ʧʨʠ ʫʟʣʦʚʦʤ ʥʘʧʨʷʞʝʥʠʠ 219 ɺ ʚʪʦʨʦʡ ʛʝʥʝʨʘʪʦʨ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʛʨʫʞʝʥ ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ, ʩʢʦʤʧʝʥʩʠʨʦʚʘʥ. ʊʘʢʦʡ ʨʝʞʠʤ ʧʦʣʫʯʠʪʩʷ, 

ʝʩʣʠ ʫʤʝʥʴʰʠʪʴ ʕɼʉ ɽ2. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʕɼʉ ɽ2 ʩʥʠʞʘʝʪʩʷ ʠ 

ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʇʨʠ ʕɼʉ ɽ2=219 ɺ ʠ Uɸɹ=219 ɺ ʪʦʢ I2=0. 

6. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥ ʠʟ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʧʦʪʨʝʙʠʪʝʣʷ? 

ʧʨʠʩʦʝʜʠʥʷʷ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʛʝʥʝʨʘʪʦʨʫ 

ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ ʢʘʢ ʟʘʧʘʩʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʥʘ ʩʣʫʯʘʡ 

ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʛʝʥʝʨʘʪʦʨʘ), ʧʦʣʫʯʘʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʙʫʬʝʨʥʦʝè 

ʚʢʣʶʯʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʦʥʦ ʜʣʷ ʧʠʪʘʥʠʷ ʪʘʢʠʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʝ ʜʦʧʫʩʢʘʶʪ 

ʜʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ 

ʥʘʰʝʡ ʟʘʜʘʯʝ ʧʝʨʚʳʡ ʠʩʪʦʯʥʠʢ ï ʵʪʦ ʛʝʥʝʨʘʪʦʨ, ʘ ʚʪʦʨʦʡ ï ʙʫʬʝʨʥʘʷ 

ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʪʨʝʙʠʪʝʣʴ ʜʦʣʞʝʥ ʧʠʪʘʪʴʩʷ ʪʦʣʴʢʦ ʦʪ ʛʝʥʝʨʘʪʦʨʘ, ʘ ʙʘʪʘʨʝʷ ʜʦʣʞʥʘ 
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ʨʘʙʦʪʘʪʴ ʚʭʦʣʦʩʪʫʶ ʣʠʙʦ ʚ ʨʝʞʠʤʝ ʟʘʨʷʜʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʕɼʉ ʛʝʥʝʨʘʪʦʨʘ ʥʘʜ ʕɼʉ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ɽ1=245 ɺ ʠ ɽ2=230 ɺ ʫʟʣʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 

232
6,4

5,22300,2245

321

211

GGG

GUGE
U ɸɹ

ɸɹ
 ɺ; 

 

ʪʦʢ ʘʢʢʫʤʫʣʷʪʦʨʘ 

55,2)232230()( 222 GUEI ɸɹ
 ɸ, 

ʪ.ʝ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʢ I2 ʥʘʧʨʘʚʣʝʥ ʥʘʚʩʪʨʝʯʫ ʕɼʉ ɽ2 ʠ ʘʢʢʫʤʫʣʷʪʦʨ 

ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʧʦʪʨʝʙʠʪʝʣʷ (ʟʘʨʷʜʢʘ). 

ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʛʝʥʝʨʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʮʝʧʠ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʝʨʝʡʜʸʪ ʚ ʨʝʞʠʤ ʛʝʥʝʨʘʪʦʨʘ ʠ ʙʫʜʝʪ ʧʠʪʘʪʴ 

ʧʦʪʨʝʙʠʪʝʣʴ. 

 

2.5 ʄʝʪʦʜ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ: 

 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ. ɺʩʶ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ 

ʩʭʝʤʳ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʩ ʕɼʉ ɽ ɻ ʠ 

ʚʥʫʪʨʝʥʥʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r .ɻ ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʩʪʝʡʰʘʷ 

ʮʝʧʴ, ʚ ʢʦʪʦʨʦʡ ʪʦʢ ʥʘʭʦʜʠʪʴʩʷ ʧʦ ʟʘʢʦʥʫ ʆʤʘ ʜʣʷ ʚʩʝʡ ʮʝʧʠ 

ɸɺʵ

ʵ

ɸɺ
Rr

E
I

 
2. ɺʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʘ) ʉ ʧʦʤʦʱʴʶ ʨʝʞʠʤʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʦʧʨʝʜʝʣʷʶʪ ʕɼʉ 

xxʵ UE
 

ʙ) ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦ ʛʝʥʝʨʘʪʦʨʘ r  ɻʨʘʚʥʦ 

ʦʙʱʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʮʝʧʠ rʦʙ ɦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʦʯʝʢ ɸ ʠ ɹ. 

ʇʨʠʤʝʨ: 

ɼʘʥʦ: (ʨʠʩ. 23)R1=R3=2 ʆʤ; R2=1,6 ʆʤ; E1=3,6 ɺ; E2=4,8 ɺ; 

r01=r02=0,5 ʆʤ. 

ʅʘʡʪʠ: ʦʧʨʝʜʝʣʠʪʴ ʪʦʢ Iɹɸ ʚ ʚʝʪʚʠ ɹɸ. 
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ʘ) 

 
ʈʠʩ. 23 

 

ʈʝʰʝʥʠʝ: 

 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʮʝʧʴ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ɸ ʠ ɹ (ʨʠʩ. 24 ʘ) ʥʘ ʜʚʝ 

ʯʘʩʪʠ: ʚʝʪʚʴ ɹɸ, ʚ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʢ (ʥʘʟʦʚʸʤ ʝʸ ʚʥʝʰʥʝʡ 

ʯʘʩʪʴʶ ʩʭʝʤʳ), ʠ ʚʩʶ ʦʩʪʘʣʴʥʫʶ ʮʝʧʴ (ʥʘʟʦʚʸʤ ʝʸ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ). 

ʆʙʝ ʯʘʩʪʠ ʩʭʝʤʳ (ʨʠʩ. 24) ʩʦʝʜʠʥʝʥʳ ʧʫʥʢʪʠʨʥʳʤʠ ʣʠʥʠʤ̫ʠ (ɸɸ ʠ 

ɹɹ). 

ʈʠʩ. 24 ʘ 
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ʙ) 

ʈʠʩ. 24 ʙ (ʦʢʦʥʯʘʥʠʝ) 

 

ʇʦ ʪʝʦʨʝʤʝ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ʚʩʶ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ 

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʩ ʕɼʉ ɽʕ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ Rʕ (ʨʠʩ. 24, ʙ) ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʧʨʦʩʪʫʶ 

ʥʝʨʘʟʚʝʪʚʣʸʥʥʫʶ ʮʝʧʴ (ʨʠʩ. 25), ʜʣʷ ʢʦʪʦʨʦʡ ʥʝʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʢ: 

2RR

E
I

ʕ

ʕ

ɹɸ

. 

 

ʈʠʩ. 25 

 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʛʣʘʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʯʸʪʘ ʮʝʧʠ ʵʪʠʤ ʤʝʪʦʜʦʤ 

ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (Eʕ ʠ Rʕ) 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʮʝʧʠ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

ʕʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ɽʕ ʨʘʚʥʘ 

ʥʘʧʨʷʞʝʥʠʶ ʥʘ ʟʘʞʠʤʘʭ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʮʝʧʠ Uɸɹ (ʨʠʩ. 24, ʘ) ʧʨʠ 

ʦʪʢʣʶʯʝʥʥʦʡ ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʮʝʧʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ Uɹɸ ʠʤʝʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪ ʫʟʣʘ ɹ ʢ ʫʟʣʫ ɸ, ʪ.ʝ. Uɹɸ=űɹ ï űɸ, ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ, ʯʪʦ 

ɸɹɹɸʕ UE
. 

ʇʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ɹɺ ʠ ɸɺ ʮʝʧʠ: 

Ȭ ȭ

E3 Rɉ

+-

Eɉ Rɉ

I
ȭȬ

Ȭ ȭ
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88,22
25,0

6,3

101

11

11
Rr

RE
RIU ɺɸɸɺ

 ɺ, 

 

ʛʜʝ I1 ʠ I2 ï ʪʦʢʠ ʚ ʮʝʧʠ (ʨʠʩ. 24, ʘ) ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʡ ʚʝʪʚʠ ɹɸ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

96,088,284,3ɸɺɹɺɸɹʕ UUE
 ɺ. 

 

ɺʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ Rʕ ʨʘʚʥʦ 

ʦʙʱʝʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʮʝʧʠ Rʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʦʯʝʢ ɸ ʠ ɹ (ʨʠʩ. 24, ʘ) ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʡ ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʮʝʧʠ, ʪ.ʝ. 
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3. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʘ. ʊʦʢ 

4,0
6,18,0

96,0
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ʕ

ʕ

ɹɸ

 ɸ. 

 

*  ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʂʘʢ ʚʳʯʠʩʣʠʪʴ ʪʦʢ ʚ ʚʝʪʚʠ ʩ ʠʩʪʦʯʥʠʢʦʤ? 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʦʩʪʘʸʪʩʷ ʧʨʝʞʥʝʡ. ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʘ ʚ ʚʝʪʚʠ ʠʩʪʦʯʥʠʢʘ ʩ ʕɼʉ ɽ2 (ʨʠʩ. 26). 

 

ʘ) 

ʈʠʩ. 26 ʘ 
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ʙ) 

ʈʠʩ. 26 ʙ (ʦʢʦʥʯʘʥʠʝ) 

 

ʆʪʢʣʶʯʠʚ ʵʪʫ ʚʝʪʚʴ (ʨʠʩ. 26, ʘ) ʦʧʨʝʜʝʣʷʝʤ ʥʘʧʨʷʞʝʥʠʝ 

33RIɽU ɺɹʕɹɺ  
ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʘʭʦʜʠʤ ʪʦʢ 

ɸɹRr

E
I

01

1
1

, 

ʛʜʝ 

321

)321(

RRR

RRR
Rɸɹ

, 

ʘ ʟʘʪʝʤ 

221

1
13

RRR

R
II

. 

ɽʱʸ ʨʘʟ ʦʪʤʝʪʠʤ, ʯʪʦ ʪʦʢʠ I1 ʠ I3 ʚʳʯʠʩʣʷʶʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʡ 

ʚʥʝʰʥʝʡ ʮʝʧʠ (ʚʝʪʚʠ ʩ ʕɼʉ ɽ2). ʆʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʦʯʝʢ ɹ ʠ ɺ ʥʘʡʜʸʤ ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R3 ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ R2 ʠ Rɸɹ, ʚʢʣʶʯʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʝʢ ɹ ʠ ɺ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ ʦʯʝʨʝʜʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rɸɹ ʦʧʨʝʜʝʣʷʝʤ ʢʘʢ 

ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ r01 ʠ R1 ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ɸ ʠ ɺ. ʀʪʘʢ, 

101

101

Rr

Rr
Rɸɺ

; 

ɸɺ

ɸɺ

ʦʙ
RRR

RRR
R

23

23 )(

. 

 

ʊʝʧʝʨʴ ʩʦʩʪʘʚʣʷʝʤ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʩʭʝʤʫ (ʨʠʩ. 26, ʙ), ʜʣʷ ʢʦʪʦʨʦʡ 
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ʕ
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2. ʇʦʯʝʤʫ ʤʝʪʦʜ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʘʟʳʚʘʶʪ ʝʱʸ ʤʝʪʦʜʦʤ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ? ɽʩʣʠ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ ɹ ʠ ɸ (ʨʠʩ. 26, ʘ) ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ r2, ʪ.ʝ. ʚ ʨʝʞʠʤʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ, ʪʦ ʧʦʣʫʯʠʤ ʚʝʣʠʯʠʥʫ ʕɼʉ ɽʕ=Uɹɸ. ɽʩʣʠ ʞʝ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ɹ ʠ ɸ ʚʢʣʶʯʠʪʴ ʘʤʧʝʨʤʝʪʨ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʘʣʦ, ʪ.ʝ. 

ʩʦʟʜʘʪʴ ʨʝʞʠʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʪʦ 

ʠʟʤʝʨʷʝʤʳʡ ʠʤ ʪʦʢ Iʂ=Eʕ/Rʕ (ʨʠʩ. 26 ʧʨʠ R2=0), ʦʪʢʫʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʂ

ɹɸ

ʂ

ʕ

ʕ
I

U

I

E
R

. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʷ ʠʟʤʝʨʝʥʠʷ ʚ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʤʦʞʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. 

 

2.6. ʄʝʪʦʜ ʢɻʚʠʚʘʣʝʥʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ çʪʨʝʫʛʦʣʴʥʠʢʘè ʠ 

çʟʚʝʟʜʳè ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

 

ʎʝʧʴ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʪʦʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦʡ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʥʝʡ ʩʦʝʜʠʥʝʥʠʡ, ʥʘʟʳʚʘʝʤʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʠ ʟʚʝʟʜʦʡ. 

ʊʨʝʫʛʦʣʴʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘʟʳʚʘʶʪ ʩʦʝʜʠʥʝʥʠʷ ʪʨʸʭ ʚʝʪʚʝʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʩ ʪʨʝʤʷ ʫʟʣʘʤʠ (ʨʠʩ. 27 ʘ) 

ʘ)                                                                     ʙ) 

ʈʠʩ. 27  

ɿʚʝʟʜʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘʟʳʚʘʶʪ ʩʦʝʜʠʥʝʥʠʝ ʪʨʸʭ ʚʝʪʚʝʡ, 

ʠʤʝʶʱʠʭ ʦʙʱʠʡ ʫʟʝʣ (ʨʠʩ. 27, ʙ) 

RR abca

Rbc

Rc Rb

Ra
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ʈʘʩʯʸʪ ʮʝʧʠ ʤʦʞʝʪ ʙʳʪʴ ʫʧʨʦʱʝʥ, ʝʩʣʠ ʩʦʝʜʠʥʝʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʦʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʟʚʝʟʜʫ ʠʣʠ ʥʘʦʙʦʨʦʪ. ʊʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʙʝ ʩʭʝʤʳ ʨʘʚʥʦʟʥʘʯʥʳ 

(ʵʢʚʠʚʘʣʝʥʪʥʳ). 

ʕʢʚʠʚʘʣʝʥʪʥʳʤʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʭʝʤʳ, ʫ ʢʦʪʦʨʳʭ ʧʦʪʝʥʮʠʘʣʳ 

ʫʟʣʦʚ ʠ ʪʦʢʠ, ʧʦʜʭʦʜʷʱʠʝ ʢ ʫʟʣʘʤ, ʧʦʩʪʦʷʥʥʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʩʪʦʷʥʥʳ ʧʦʣʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʟʣʘʤʠ. 

ɼʣʷ ʚʳʚʦʜʘ ʚʳʨʘʞʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʘʢʠʭ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʭʝʤ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʦʢ ʚ ʦʜʥʦʤ ʠʟ ʧʦʜʚʦʜʷʱʠʭ 

ʧʨʦʚʦʜʦʚ ʨʘʚʝʥ ʥʫʣʶ. 

ʇʨʝʜʧʦʣʦʞʠʤ ʪʦʢ Iʃ=0, ʪʦʛʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ɺ ʠ ʉ ʚ 

ʪʨʝʫʛʦʣʴʥʠʢʝ ʠ ʤʝʞʜʫ ɺ ʠ ʉ ʚ ʟʚʝʟʜʝ ʨʘʚʥʳ, ʪʦ ʝʩʪʴ 

 

bc

bcabac

bcabac RR
RRR

RRR )(  

 

ʧʨʠ ʪʦʢʝ IB=0 ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ɸ ʠ ʉ ʚ ʜʘʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʨʘʚʥʳ 

 

ca

cabcab

cabcab RR
RRR

RRR )(  

 

ʧʨʠ ʪʦʢʝ IC=0 ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ɸ ʠ ɺ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʨʘʚʥʳ: 

 

ab

abcabc

abcabc RR
RRR

RRR )(
 

 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʪʨʝʫʛʦʣʴʥʠʢ ʚ ʟʚʝʟʜʫ. ʊʦʛʜʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ Rab Rbc Rca ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʟʘʜʘʥʥʳʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʫʯʝʡ ʟʚʝʟʜʳ Rb, 

Ra, Rc. ʈʝʰʘʷ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (1), (2), (3) ʥʘʡʜʸʤ ʠʩʢʦʤʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 
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ɼʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʵʪʠʭ ʬʦʨʤʫʣ ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʚʠʣʦ: 

ʂʘʞʜʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʟʚʝʟʜʳ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʟʣʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢʘ ʢ ʩʫʤʤʝ ʪʨʸʭ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ɽʩʣʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʟʚʝʟʜʫ ʚ ʪʨʝʫʛʦʣʴʥʠʢ, ʪʦ ʟʘʜʘʥʥʳʤʠ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʫʯʝʡ ʟʚʝʟʜʳ Rb Ra Rc. ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʦʨʦʥ 

ʪʨʝʫʛʦʣʴʥʠʢʘ Rab Rbc Rca ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ. 

ʈʝʰʘʷ ʩʦʚʤʝʩʪʥʦ ʫʨʘʚʥʝʥʠʷ (1),(2),(3) ʥʘʡʜʸʤ ʠʩʢʦʤʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 
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R
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ʄʥʝʤʦʥʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʬʦʨʤʫʣ ʧʝʨʝʭʦʜʘ: 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʦʨʦʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʦ ʩʫʤʤʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʚʫʭ ʣʫʯʝʡ ʟʚʝʟʜʳ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʢ ʪʝʤ ʝʸ ʫʟʣʘʤ, ʯʪʦ 

ʠ ʩʪʦʨʦʥʘ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʠ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʜʝʣʸʥʥʦʛʦ ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʪʴʝʛʦ ʣʫʯʘ ʟʚʝʟʜʳ. 

ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʫʯʝʡ ʟʚʝʟʜʳ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ: Rb=Ra=Rc (ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʚʘʝʪ ʯʘʩʪʦ), ʪʦ ʙʫʜʫʪ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪʦ ʝʩʪʴ Rab=Rbc=Rca, ʧʨʠʯʸʤ ʠʟ 

ʬʦʨʤʫʣ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʩʪʳʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

 
RyR 3  ʠʣʠ 3/RRy  

 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʟʚʝʟʜʳ ʠ 

ʥʘʦʙʦʨʦʪ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʩʯʸʪ ʩʣʦʞʥʦʡ ʮʝʧʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʱʘʝʪʩʷ, ʝʩʣʠ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʟʘʤʝʥʠʪʴ ʟʚʝʟʜʦʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʩʣʦʞʥʦʡ ʮʝʧʠ ʤʝʪʦʜʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʟʚʝʟʜʫ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ ʠ ʫʢʘʞʝʤ ʠʭ 

ʥʘʧʨʘʚʣʝʥʠʝ. 
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 -ʃʶʙʦʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʟʚʝʟʜʦʡ. 

 -ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʥʳ ʧʦʣʫʯʘʝʪʩʷ ʜʨʫʛʘʷ ʩʭʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʸʪ. 

 -ʅʘʡʜʸʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʫʯʝʚʦʡ ʟʚʝʟʜʳ. 

 -ʅʘʡʜʸʤ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʧʨʦʱʸʥʥʦʡ ʮʝʧʠ. 

 -ɿʥʘʷ ʕɼʉ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʧʦ ʟʘʢʦʥʫ ʆʤʘ, 

ʥʘʡʜʸʤ ʪʦʢ ʚ ʥʝʨʘʟʚʝʪʚʣʸʥʥʦʡ ʯʘʩʪʠ ʩʭʝʤʳ. 

 -ʅʘʡʜʸʤ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʘʨʘʣʣʝʣʴʥʦʤ ʫʯʘʩʪʢʝ. 

 -ʅʘʡʜʸʤ ʪʦʢʠ ʠʩʭʦʜʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʘʡʜʸʤ ʧʦ ʟʘʢʦʥʘʤ 

ʂʠʨʭʛʦʬʘ. ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʷ ʧʦ ʜʚʫʤ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ ʜʣʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʪʦʢʦʚ. 

 

2.7. ʇʨʠʤʝʨ ʨʘʩʯʝʪ ʮʝʧʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

çʪʨʝʫʛʦʣʴʥʠʢʘè ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ çʟʚʝʟʜʫè 

 

ɼʘʥʦ: ( ʨʠʩ.  28) ɽ=3,6 ɺ; r0 = 0,12 ʆʤ; r1 = 8 ʆʤ; r2 = 10 ʆʤ; r3 = 2 

ʆʤ; r4 = 4 ʆʤ; r5 = 5 ʆʤ. 

ʅʘʡʪʠ: ʚʩʝ ʪʦʢʠ. 

 

ʈʝʰʝʥʠʝ: 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʧʠ. 

ʇʦʢʘʞʝʤ ʥʘ ʩʭʝʤʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʱʝʛʦ ʪʦʢʘ I, ʢʦʪʦʨʳʡ 

ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʚ ʫʟʣʦʚʦʡ ʪʦʯʢʝ ɸ ʥʘ ʜʚʘ: I1 ʠ I2. ɼʘʣʴʰʝ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʧʦʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ I3 ʤʝʞʜʫ ʫʟʣʘʤʠ ɹ ʠ ɺ, ʥʦ ʦʥ ʤʦʞʝʪ ʠʤʝʪʴ 

ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ (ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʩʧʣʦʰʥʦʡ ʠ ʧʫʥʢʪʠʨʥʳʤʠ 

ʩʪʨʝʣʢʘʤʠ). ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ I3 ʟʘʚʠʩʠʪ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʮʝʧʠ. 

ʀʪʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʧʠ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ, ʥʦ ʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʚ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʷʭ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦ ʩʠʭ ʧʦʨ ʨʘʩʯʝʪ ʮʝʧʝʡ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ 

ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʫʧʨʦʱʝʥʠʠ ʩʭʝʤʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ. ɺʦʟʤʦʞʝʥ ʣʠ ʪʘʢʦʡ ʧʫʪʴ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ? 

ʆʢʘʟʳʚʘʝʪʩʷ, ʥʝʪ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʮʝʧʴ ʥʝ ʠʤʝʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ  

ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  

ʥʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʘʨʝ ʫʟʣʦʚ 

(ʫʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ), ʩ ʜʨʫʛʦʡ ï ʥʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, 

ʦʙʪʝʢʘʝʤʳʭ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʦʢʦʤ (ʫʩʣʦʚʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ). 
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ʀʪʘʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʮʝʧʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʝ ʫʯʘʩʪʢʠ (ʚʝʪʢʠ). ʊʘʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʶʪ ʩʣʦʞʥʳʤʠ, ʧʦʵʪʦʤʫ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʮʝʧʴ (ʨʠʩ. 28) 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʯʠʩʣʫ ʩʣʦʞʥʳʭ. 

ʈʠʩ. 28 

 

2. ɺʳʯʠʩʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʆʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʪʝʤʠ ʞʝ ʤʝʪʦʜʘʤʠ, ʯʪʦ ʠ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯʘʭ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ: ʥʝʣʴʟʷ ʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʭʝʤʫ ʪʘʢ, ʯʪʦʙʳ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʞʥʠʭ ʤʝʪʦʜʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ? 

ʆʢʘʟʳʚʘʝʪʩʷ, ʤʦʞʥʦ, ʝʩʣʠ ʩʦʝʜʠʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʩʦʝʜʠʥʝʥʠʝ ʟʚʝʟʜʦʡ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʟʚʝʟʜʫ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ. ɺʳʧʦʣʥʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʡ R1, R2 ʠ R3 (ʈʠʩ. 28) 

ʈʠʩ. 29 ʘ 

E 

r0 

I 

I 

ɺ 

ɸ 

ɹ 

ɻ 

I 

ɹ 
E 
    

I 

I I 

 

I 

I I 

R R 

R 

R R 

1 

 

1 

 

2 
  

2 

 

4 

  

4 

  

3 

  

3 

 

5 
  

5 

ɺ 

ɸ 

ɻ 



58 

 

 
ʙ) 

ʈʠʩ. 29 ʙ (ʦʢʦʥʯʘʥʠʝ) 

 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʝʨʝʯʝʨʪʠʤ ʩʭʝʤʫ ʙʝʟ ʟʘʤʝʥʷʝʤʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ, ʥʦ ʩ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʚʝʨʰʠʥʘʤʠ ɸ, ɹ, ɺ (ʨʠʩ. 29, ʘ). 

ɿʘʪʝʤ ʢ ʵʪʠʤ ʚʝʨʰʠʥʘʤ ʧʨʠʩʦʝʜʠʥʠʤ ʟʚʝʟʜʫ ʩʦʧʨʦʪʠʚʣʝʥʠʡ Rɸ,Rɹ ʠ Rɺ 

(ʨʠʩ. 29, ʙ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʘʞʜʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʚʝʟʜʳ ʨʘʚʥʦ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʚʫʭ ʧʨʠʤʳʢʘʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢʘ, 

ʨʘʟʜʝʣʸʥʥʦʤʫ ʥʘ ʩʫʤʤʫ ʪʨʸʭ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʥʘʭʦʜʠʤ: 

4
2108

108

321

21

RRR

RR
Rɸ

 ʆʤ; 

1
2108

210

321

32

RRR

RR
Rɹ

 ʆʤ; 

8,0
2108

82

321

13

RRR

RR
Rɺ

 ʆʤ. 

 

ɼʘʣʴʰʝ ʨʘʩʯʸʪ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ ʧʦ ʨʠʩ. 29, ʙ ʚʝʜʸʪʩʷ ʫʞʝ 

ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rɺ ʩʦʝʜʠʥʝʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ R4, ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rɹ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ R5; 

ʧʦʵʪʦʤʫ ʜʣʷ ʚʝʪʚʠ ʆɺɻ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rɺ,4=Rɺ+R4=0,8+4=4,8 

ʆʤ, ʘ ʜʣʷ ʚʝʪʚʠ ʆɹɻ Rɹ,5= Rɺ+R5=1+5=6 ʆʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ Rɺ,4 ʠ Rɺ,5 

ʩʦʝʜʠʥʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʠ ʠʭ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

67,2
68,4

68,4
0ɻr  ʆʤ. 
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ʆʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʝʡ ʮʝʧʠ Rʦʙ=Rɸ+ r0ɻ=4+2,67=6,67 ʆʤ. 

3. ɺʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʚ ʮʝʧʷʭ, ʧʦʜʦʙʥʳʭ 

ʧʦʣʫʯʝʥʥʦʡ (ʨʠʩ. 29, ʙ), ʫʞʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯʘʭ ʠ 

ʧʨʠʚʦʜʠʪʩʷ ʟʜʝʩʴ ʙʝʟ ʧʦʜʨʦʙʥʳʭ ʧʦʷʩʥʝʥʠʡ. 

ʊʦʢ ʠʩʪʦʯʥʠʢʘ 

53,0
12,067,6

6,3

0rR

E
I

ʦʙ

 ɸ. 

 

ʊʦʢ ʚʝʪʚʠ ʆɺɻ 

295,0
8,46

6
53,0

4,5,

5,

4

ɺɹ

ɹ

RR

R
II

 
ʊʦʢ ʚʝʪʚʠ ʆɹɻ 

235,0295,053,045 III  ɸ. 

 

ʇʦʩʢʦʣʴʢʫ ʫʯʘʩʪʢʠ ɺɻ ʠ ɻɹ (ʨʠʩ. 28 ʠ 29, ʙ) ʥʝ ʧʨʝʦʙʨʘʟʦʚʘʣʠʩʴ, ʪʦ 

ʚʳʯʠʩʣʝʥʠʝ ʪʦʢʦʚ I4 ʠ I5 ʜʝʡʩʪʚʠʪʝʣʥɹʳ ʜʣʷ ʦʙʝʠʭ ʩʭʝʤ. ʇʝʨʝʭʦʜʠʤ ʢ 

ʠʩʭʦʜʥʦʡ ʩʭʝʤʝ (ʨʠʩ. 28); ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʂʠʨʭʛʦʬʘ ʜʣʷ ʢʦʥʪʫʨʘ ɺɹɻ (ʪʦʢ I3 ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʥʘʧʨʘʚʣʝʥʥʳʤ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʩʧʣʦʰʥʦʡ ʩʪʨʝʣʢʦʡ): 

0445533 RIRIRI
. 

 

ʇʦʜʩʪʘʚʣʷʷ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʘʝʤ: 

04295,05235,023I  

ʠʣʠ 

012,012,02 3I
, ʪ.ʝ. I=0; 

4341 IIII
; 5532 IIII . 

 

*  ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢ ʟʘʜʘʯʝ 

1. ʉʣʫʯʘʡʥʦ ʣʠ ʪʦʢ I3 ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ ʥʫʣʶ? 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʮʝʧʴ (ʨʠʩ. 28) ʥʘʟʳʚʘʝʪʩʷ ʤʦʩʪʦʚʦʡ. ʚ ʤʦʩʪʦʚʦʡ ʮʝʧʠ 

ʪʦʢ I3 ʚ ʚʝʪʚʠ ɺɹ, ʥʘʟʳʚʘʝʤʦʡ ʜʠʘʛʦʥʘʣʴʶ ʤʦʩʪʘ, ʨʘʚʝʥ ʥʫʣʶ, ʝʩʣʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʣʝʯ ʦʜʠʥʘʢʦʚʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ R1R5=8Ĭ5=40 ʠ R2R4=10Ĭ4=40. 

ʇʦʵʪʦʤʫ ʠ ʦʢʘʟʘʣʦʩʴ I3=0. 

ʄʦʩʪʦʚʳʝ ʩʭʝʤʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭʥʠʢʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

2. ʉʢʦʣʴʢʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʮʝʧʠ (ʨʠʩ. 28) ʩʦʝʜʠʥʝʥʠʡ ʟʚʝʟʜʦʡ ʠ 

ʩʢʦʣʴʢʦ ʪʨʝʫʛʦʣʴʥʠʢʦʤ? 
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ɺ ʵʪʦʡ ʮʝʧʠ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʟʜʦʡ (R1, R3, R4 ʠ R2, R3, R5) ʠ ʜʚʘ 

ʩʦʝʜʠʥʝʥʳ ʪʨʝʫʛʦʣʴʥʠʢʦʤ (R1, R2, R3 ʠ R3, R4, R5). 

3. ʄʦʞʥʦ ʣʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʟʚʝʟʜʳ ʚ 

ʪʨʝʫʛʦʣʴʥʠʢ? 

 

ʈʠʩ. 30 ʘ 

 
ʙ) 

ʈʠʩ. 30 ʙ (ʦʢʦʥʯʘʥʠʝ) 

 

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʟʚʝʟʜʫ ʠʣʠ ʣʶʙʦʡ 

ʪʨʝʫʛʦʣʴʥʠʢ. ʆʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʘʢʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ 

ʙʳʩʪʨʝʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʪʘʢʞʝ 

ʫʩʧʝʰʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʟʘʤʝʥʦʡ ʣʶʙʦʡ ʟʚʝʟʜʳ ʪʨʝʫʛʦʣʴʥʠʢʦʤ, 

ʥʘʧʨʠʤʝʨ ʟʚʝʟʜʳ R1,R3,R4. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʠʩʢʣʶʯʠʤ ʟʘʤʝʥʷʝʤʫʶ ʟʚʝʟʜʫ (ʨʠʩ. 30, ʘ) ʠ ʢ 

ʚʝʨʰʠʥʘʤ ɸ, ɹ, ʠ ɻ ʧʨʠʩʦʝʜʠʥʠʤ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʡ Rɸɹ, Rɹɻ, 

Rɻɸ (ʨʠʩ. 30, ʙ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʫʞʥʦ 

ʚʟʷʪʴ ʩʫʤʤʫ ʪʨʝʭ ʩʣʘʛʘʝʤʳʭ: ʜʚʫʭ ʧʨʠʤʳʢʘʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʟʚʝʟʜʳ ʠ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʪʨʝʪʴʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʟʚʝʟʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

Ȭ

ȯ

ȭ

R

R5

2



61 

 

14
4

28
28

4

31

31
R

RR
RRRɸɹ

 ʆʤ; 

7
8

42
42

1

43

43
R

RR
RRRɹɻ

 ʆʤ; 

28
2

84
84

3

14

14
R

RR
RRRɻɸ

 ʆʤ. 

 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʠʤ ʦʧʷʪʴ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ. ɺ ʧʦʣʫʯʝʥʥʦʡ 

ʩʭʝʤʝ (ʨʠʩ. 30, ʙ) ʠʤʝʶʪʩʷ ʜʚʝ ʧʘʨʳ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ Rɸɹ ʠ R2; Rɹɻ ʠ R5. ʀʭ ʦʙʱʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʚʥʳ: 

83,5
1014

1014

2

2,

2,
RR

R
R

ɸɹ

ɸɹ

ɸɹ
 ʆʤ; 

92,2
57

57

5

5,

5,
RR

R
R

ɹɻ

ɹɻ

ɹɻ
 ʆʤ; 

 

ʠ ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʝʡ ʮʝʧʠ 

67,6
92,283,528

)92,283,5(28)(

5,2,

5,2,

ɹɻɸɹɻɸ

ɹɻɸɹɻɸ

ʦʙ
RRR

RRR
R

 ʆʤ. 

 

ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʦʣʫʯʠʣʩʷ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ʯʪʦ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

4. ʂʘʢ ʫʯʝʩʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʚ ʜʠʘʛʦʥʘʣʠ ʤʦʩʪʘ? 

ɺ ʥʘʯʘʣʝ ʨʝʰʝʥʠʷ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʪʦʢ I3 ʤʦʞʝʪ ʠʤʝʪʴ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʯʸʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ. 

ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʙʠʨʘʝʤ ʧʨʦʠʟʚʦʣʴʥʦ. ɽʩʣʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʚʳʙʨʘʥʦ ʥʝʧʨʘʚʠʣʴʥʦ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʘ 

ʧʦʣʫʯʠʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ. 

5. ʂʘʢʦʝ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʫʟʣʦʚ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʤʝʝʪ ʩʭʝʤʘ, 

ʪʨʝʙʫʶʱʘʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʠ ʟʚʝʟʜʦʡ? 

ʎʝʧʠ ʩ ʜʚʫʤʷ ʠ ʪʨʝʤʷ ʫʟʣʘʤʠ ʚʩʝʛʜʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʪʦʣʴʢʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʅʦ ʚ ʮʝʧʷʭ ʩ ʯʝʪʳʨʴʤʷ ʠ 

ʙʦʣʝʝ ʫʟʣʘʤʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʟʚʝʟʜʫ ʠʣʠ ʥʘʦʙʦʨʦʪ. 

6. ʄʦʞʥʦ ʣʠ ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ ʚ ʟʚʝʟʜʫ? 
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ʂʘʢ ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʠʟʙʝʞʥʦ. ʅʦ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʝʩʣʠ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʘʤʠ ʨʘʩʯʸʪʘ ʩʣʦʞʥʳʭ ʮʝʧʝʡ. 
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3. ʄɸʊʈʀʏʅʓɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ʕʃɽʂʊʈʀʏɽʉʂʀʍ 

ʎɽʇɽʁ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʥʝʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʮʝʧʝʡ (ʤʝʪʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ ï ʄʅɿʂ, ʤʝʪʦʜ 

ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ï ʄʂʊ, ʤʝʪʦʜ ʫʟʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ï ʄʋʇ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʦʜʳ ʩʦʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʮʝʧʠ, ʪ.ʝ. 

ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʮʝʧʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʧʠ ʵʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʝʰʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ (ʪʦʢʦʚ). 

ɺ ʩʣʫʯʘʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ (ʨʘʟʚʝʨʥʫʪʦʛʦ) ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʝʥʠʷ ʠ 

ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʨʝh ʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ï ʬʦʨʤʫʣʘ ʂʨʘʤʝʨʘ, ʪ.ʝ. ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʨʘʩʢʨʳʪʠʝ 

ʦʧʨʝʜʝʣʠʪʝʣʝʡ (n<5, ʪ.ʢ. ʯʠʩʣʦ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʵʪʦʤ 

ʨʘʚʥʦ nĀn!; ʧʨʠ n=5, ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ 600). 

ï ʤʝʪʦʜ ʠʩʢʣʶʯʝʥʠʷ ʧʦ ɻʘʫʩʩʫ (n<1000, ʪ.ʢ. ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʨʘʚʥʦ 

2n
3
). 

 

 ʄʝʪʦʜ ʂʨʘʤʝʨʘ n-n! ʄʝʪʦʜ ɻʘʫʩʩʘ 2-n
3
 

n=2 4 16 

n=3 18 54 

n=4 96 128 

n=5 600 250 

n=6 4320 432 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ɻʘʫʩʩʘ ʧʨʠ ʧ>1000  ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪ.ʢ. 

ʘ)ʧʨʠ ʧ=1000 ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʨʘʚʥʦ 2-10
9
 ʠ ʕɺʄ ʩ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 10
6
 ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ ʙʫʜʝʪ ʨʝʰʘʪʴ ʪʘʢʫʶ ʟʘʜʘʯʫ 

33 ʤʠʥ; 

ʙ)ʤʝʪʦʜ ɻʘʫʩʩʘ (ʢʘʢ ʠ ʬʦʨʤʫʣʘ ʂʨʘʤʝʨʘ) ʜʘʝʪ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ, ʦʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʥʝʠʟʙʝʞʥʳ ʦʰʠʙʢʠ 

ʦʢʨʫʛʣʝʥʠʷ, ʘ ʧʦʪʦʤʫ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʫʨʘʚʥʝʥʠʡ ʧʦʣʫʯʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʦʯʥʦʛʦ; 

ʚ) ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʠ ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʢʦʪʦʨʦʝ ʧʨʠ n=1000 ʜʦʩʪʠʛʘʝʪ 

10
6
. 

ʇʦʵʪʦʤʫ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʫʨʘʚʥʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝ ʠʣʠ ʠʥʳʝ ʠʪʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʢʦʛʜʘ ʨʝʰʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʢʘʢ 
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ʧʨʝʜʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ (ʠʪʝʨʘʮʠʡ), ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ 

ɿʝʡʜʝʣʷ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʷʚʣʷʝʪʩʷ: 

ï ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʧʷʭ (ʕɺʄ, 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ); 

ï ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʕɺʄ ʜʣʷ ʨʘʩʯʝʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʡ, ʫʤʝʥʠʷ ʩʦʩʪʘʚʣʷʪʴ 

ʵʢʦʥʦʤʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʘʪʨʠʯʥʳʡ 

ʤʝʪʦʜ ʟʘʧʠʩʠ ʠ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʄʘʪʨʠʮʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʣʠʯʠʥ (ʵʣʝʤʝʥʪʦʚ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʪʘʙʣʠʮʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʤʚʦʣʠʢʘ ʠ ʧʨʘʚʠʣʘ ʤʘʪʨʠʯʥʦʡ ʘʣʛʝʙʨʳ 

ʧʦʟʚʦʣʷʶʪ: 

1) ʫʧʨʦʩʪʠʪʴ, ʩʦʢʨʘʪʠʪʴ ʟʘʧʠʩʴ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ, ʧʦʣʫʯʘʶʱʠʭʩʷ 

ʧʨʠ ʨʘʩʯʝʪʝ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ; 

ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʪʨʠʯʥʫʶ ʘʣʛʝʙʨʫ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩʦ 

ʩʪʝʥʦʛʨʘʬʠʝʡ, ʦʙʣʝʛʯʘʶʱʝʡ ʠ ʫʩʢʦʨʷʶʱʝʡ ʟʘʧʠʩʴ; 

ʫʧʦʨʷʜʦʯʠʪʴ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ; 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ; 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʩʚʦʜʠʪʩʷ ʢ 

ʥʘʭʦʞʜʝʥʠʶ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ʝʝ ʦʙʨʘʱʝʥʠʶ) ʠ 

ʫʤʥʦʞʝʥʠʶ ʝʝ ʥʘ ʤʘʪʨʠʮʫ-ʩʪʦʣʙʝʮ ʢʦʥʪʫʨʥʳʭ ʵ.ʜ.ʩ. (ʩʚʦʙʦʜʥʳʭ 

ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʡ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʤʘʪʨʠʯʥʦʡ ʘʣʛʝʙʨʳ; 

2) ʦʙʨʘʱʝʥʠʝ ʤʘʪʨʠʮʳ ʝʩʪʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʧʦ ʦʙʲʝʤʫ 

ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʮʝʩʩ, ʦʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʷ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʩ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʤʘʪʨʠʮʝʡ ʧʘʨʘʤʝʪʨʦʚ [A] (ʩʦʧʨʦʪʠʚʣʝʥʠʡ) ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʩʚʦʙʦʜʥʳʤʠ ʩʪʦʣʙʮʘʤʠ (ʤʝʥʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ). 

 

3.1. ʄʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʮʝʧʝʡ 

 

ʉʚʦʡʩʪʚʘ ʣʶʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʝ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʭʝʤʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ʊʦʧʦʣʦʛʠʷ ʟʘʥʠʤʘʝʪʩʷ ʠʟʫʯʝʥʠʝʤ ʩʚʦʡʩʪʚ ʮʝʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʪʦʣʴʢʦ ʦʪ ʝʝ ʩʪʨʫʢʪʫʨʳ. 
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ʉʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʫʝʤʦʡ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʦʪʨʘʞʘʝʪ ʛʨʘʬ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ï ʫʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʚ ʢʦʪʦʨʦʤ ʚʝʪʚʠ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʨʝʟʢʘʤʠ-ʚʝʪʚʷʤʠ ʛʨʘʬʘ, ʘ 

ʫʟʣʳ ʪʦʯʢʘʤʠ ï ʫʟʣʘʤʠ ʛʨʘʬʘ (ɻʆʉʊ 19874). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʣʳ ʠ ʚʝʪʚʠ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʣʘʤ ʠ ʚʝʪʚʷʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ. 

ʉʚʦʡʩʪʚʘ ʛʨʘʬʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʦʡʩʪʚʘ ʩʪʨʫʢʪʫʨʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʠʣʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʪʦʧʦʣʦʛʠʠ ʮʝʧʠ, ʚʚʝʜʝʥʥʦʝ ʝʱʸ 

ʂʠʨʭʛʦʬʦʤ (ʚ 1847 ʛ. ʂʠʨʭʛʦʬ ʚʚʝʣ ʧʦʥʷʪʠʝ ʛʨʘʬ, ʥʦ ʦʥʦ 50 ʣʝʪ ʙʳʣʦ ʚ 

ʟʘʙʚʝʥʠʠ; ʟʘʪʝʤ ʄʘʢʩʚʝʣʣ ʚ 1892 ʨʘʟʚʠʚʘʝʪ ʪʝʦʨʠʶ ʛʨʘʬʦʚ. 

ʉʦʚʨʝʤʝʥʥʫʶ ʪʝʦʨʠʶ ʛʨʘʬʦʚ ʩʦʟʜʘʣ ʚ 1949 ʛ. ʈʠʜ) (ʉʝʰʫ, ʈʠʜ. 

ʃʠʥʝʡʥʳʝ ʛʨʘʬʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ ʇʝʨʝʚʦʜ. - ʄ.: ɺʳʩʰ. ʰʢʦʣʘ, 

1971). 

ʄʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʤʘʪʨʠʯʥʦʡ ʘʣʛʝʙʨʳ. 

ʇʨʠ ʯʠʩʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʪʦʧʦʣʦʛʠʠ ʮʝʧʠ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʘʚʠʣʘ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʛʨʘʬʘ ʠ ʧʨʘʚʠʣʦ ʄʵʟʘʥʘ ï ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ 

ʤʝʪʦʜ. 

 

3.2. ʆʩʥʦʚʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

 

ʊʦʧʦʣʦʛʠʷ ï ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʣʶʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʩʪʨʫʢʪʫʨʳ. 

ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ï ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʝʝ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʦʢʘʟʚrʘʶʱʝʝ ʩʦʝʜʠʥʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 
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ɻʨʘʬ ʩʭʝʤʳ ʮʝʧʠ ï ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʭʝʤʳ ʮʝʧʠ, ʚ ʢʦʪʦʨʦʤ 

ʚʝʪʚʠ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʨʝʟʢʘʤʠ ʢʨʠʚʳʭ ï ʚʝʪʚʷʤʠ ʛʨʘʬʘ, ʘ ʫʟʣʳ 

ʩʭʝʤʳ ï ʪʦʯʢʘʤʠ ï ʫʟʣʘʤʠ ʛʨʘʬʘ. 

ʅʘʧʨʘʚʣʝʥʥʳʡ (ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ) ʛʨʘʬ ʩʭʝʤʳ ʮʝʧʠ (ʨʠʩ. 38)ï 

ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ ʫʩʣʦʚʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ 

ʚʝʪʚʝʡ ʩʪʨʝʣʢʘʤʠ ʥʘ ʚʝʪʚʷʭ ʛʨʘʬʘ. 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʨʘʬʘ ʚʝʪʚʠ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʣʴʢʦ ʠʜʝʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵ.ʜ.ʩ. ʠʣʠ ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ. 

ɺʝʪʚʴ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʚ ʛʨʘʬ ʥʝ ʚʭʦʜʠʪ. 

 

ʈʠʩ. 31 

 

ʇʦʜʛʨʘʬ ʩʭʝʤʳ - ʯʘʩʪʴ ʛʨʘʬʘ ʩʭʝʤʳ: ʜʝʨʝʚʦ, ʩʚʷʟʠ, ʛʣʘʚʥʳʡ ʢʦʥʪʫʨ, 

ʛʣʘʚʥʦʝ ʩʝʯʝʥʠʝ. 

ɼʝʨʝʚʦ ʛʨʘʬʘ (ʨʠʩ. 32) ʣʶʙʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʪʚʝʡ ʛʨʘʬʘ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʚʩʝ ʝʛʦ ʫʟʣʳ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʪʫʨʘ ʯʠʩʣʦ ʚʝʪʚʝʡ 

ʜʝʨʝʚʘ. 

 

ʈʠʩ. 32 

 

ʉʚʷʟʴ ʚʝʪʚʴ ʛʨʘʬʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʚʳʙʨʘʥʥʦʤʫ ʜʝʨʝʚʫ ʛʨʘʬʘ 

ʯʠʩʣʦ ʩʚʷʟʝʡ. 
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ʂʦʥʪʫʨ ʟʘʤʢʥʫʪʘʷ ʮʝʧʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʚʝʡ. 

ɻʣʘʚʥʳʡ (ʥʝʟʘʚʠʩʠʤʳʡ) ʢʦʥʪʫʨ (ʨʠʩ. 33) ʢʦʥʪʫʨ, ʦʙʨʘʟʦʚʘʥʥʳʡ 

ʚʝʪʚʷʤʠ ʜʝʨʝʚʘ ʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʚʝʪʚʴʶ ʩʚʷʟʠ. 

ʈʠʩ. 33 

 

ʅʫʤʝʨʘʮʠʷ ʛʣʘʚʥʳʭ ʢʦʥʪʫʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʫʤʝʨʘʮʠʝʡ ʚʭʦʜʷʱʠʭ 

ʚ ʥʠʭ ʚʝʪʚʝʡ ʩʚʷʟʠ. 

ɿʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʛʣʘʚʥʦʛʦ ʢʦʥʪʫʨʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʚʝʡ ʩʚʷʟʠ, ʚʭʦʜʷʱʝʡ ʚ ʵʪʦʪ ʢʦʥʪʫʨ. 

ʉʝʯʝʥʠʝ ʛʨʘʬʘ - ʧʦʚʝʨʭʥʦʩʪʴ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʟʣʦʚ ʠ 

ʚʝʪʚʝʡ ʛʨʘʬʘ ʠ ʨʘʩʩʝʢʘʶʱʘʷ ʛʨʘʬ ʩʭʝʤʳ ʥʘ ʜʚʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʧʦʜʛʨʘʬʘ (ʥʘ ʜʚʝ ʯʘʩʪʠ). 

ɻʣʘʚʥʦʝ ʩʝʯʝʥʠʝ - ʩʝʯʝʥʠʝ, ʨʘʩʩʝʢʘʶʱʝʝ ʪʦʣʴʢʦ ʦʜʥʫ ʚʝʪʚʴ ʜʝʨʝʚʘ. 

ʅʫʤʝʨʘʮʠʷ ʛʣʘʚʥʳʭ ʩʝʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʫ ʚʝʪʚʠ ʜʝʨʝʚʘ, 

ʧʝʨʝʩʝʢʘʝʤʦʤʫ ʩʝʯʝʥʠʝʤ. 

ɿʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʯʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʚʠ ʜʝʨʝʚʘ, ʧʝʨʝʩʝʢʘʝʤʦʡ ʩʝʯʝʥʠʝʤ. 

ʇʫʪʴ ʛʨʘʬʘ - ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʪʚʝʡ, ʧʨʦʭʦʜʷʱʠʭ 

ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ ʯʝʨʝʟ ʣʶʙʦʡ ʫʟʝʣ ʛʨʘʬʘ. 

 

3.3. ʊʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ 

 

ʉʪʨʫʢʪʫʨʘ ʛʨʘʬʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʚ 

ʚʠʜʝ ʪʘʙʣʠʮ ʯʠʩʝʣ - ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ. 

ʀʩʧʦʣʴʟʫʶʪ ʤʘʪʨʠʮʳ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʥʪʫʨʥʫʶ ʤʘʪʨʠʮʫ, ʤʘʪʨʠʮʫ 

ʛʣʘʚʥʳʭ ʩʝʯʝʥʠʡ - ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ. 

ɿʥʘʷ ʤʘʪʨʠʮʳ ʛʨʘʬʘ ʤʦʞʥʦ ʣʝʛʢʦ ʧʦʩʪʨʦʠʪʴ ʩʘʤ ʛʨʘʬ ʮʝʧʠ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʘʤʫ ʮʝʧʴ. 

ʊʘʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʮʝʧʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʝʸ 

ʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʕɺʄ, ʚ ʧʘʤʷʪʴ 

ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʳ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ. 
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ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʤʘʰʠʥʥʦʝ ʦʧʠʩʘʥʠʝ ʮʝʧʠ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʵʣʝʤʝʥʪʦʚ ʮʝʧʠ, ʪʦ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʕɺʄ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʣʶʙʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʮʝʧʠ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

 

3.4. ʄʘʪʨʠʮʘ ʩʦʝʜʠʥʝʥʠʡ (ʫʟʣʦʚʘʷ, ʩʪʨʫʢʪʫʨʥʘʷ) 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʩʦʩʪʘʚʠʤ 

ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʤʘʪʨʠʮʫ, ʫ ʢʦʪʦʨʦʡ: 

ï ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʣʘʤ ʛʨʘʬʘ; ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʪʚʷʤ ʛʨʘʬʘ; ï ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ: 

(+1), ʝʩʣʠ ʚʝʪʚʴ ʥʘʧʨʘʚʣʝʥʘ ʦʪ ʫʟʣʘ; 

(ï1), ʝʩʣʠ ʚʝʪʚʴ ʥʘʧʨʘʚʣʝʥʘ ʢ ʫʟʣʫ; 

(0), ʝʩʣʠ ʚʝʪʚʴ ʥʝ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʫʟʣʦʤ. (ʨʠʩ. 34) 

ʈʠʩ. 34 

 

 
ʕʪʦ ʧʦʣʥʘʷ ʤʘʪʨʠʮʘ ʩʦʝʜʠʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʛʨʘʬʘ ʩʭʝʤʳ. 

ʇʦ ʵʪʦʡ ʤʘʪʨʠʮʝ ʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʛʨʘʬ ʩʭʝʤʳ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʟʘʥʦʩʠʪʴ ʚ ʧʘʤʷʪʴ ʕɺʄ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʥʘʷ ʤʘʪʨʠʮʘ ʩʦʝʜʠʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ 

ʂʠʨʭʛʦʬʘ. 

ʋʟʝʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʯʝʨʢʥʫʪʦʡ ʩʪʨʦʢʝ ï ʙʘʟʠʩʥʳʡ. 

ʇʦʣʫʯʝʥʥʘʷ ʤʘʪʨʠʮʘ ï ʫʟʣʦʚʘʷ, ʥʝʟʘʚʠʩʠʤʘʷ. 
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ï ʫʟʣʦʚʘʷ ʤʘʪʨʠʮʘ (ʥʝʟʘʚʠʩʠʤʘʷ ʤʘʪʨʠʮʘ ʩʦʝʜʠʥʝʥʠʡ, ʩʪʨʫʢʪʫʨʥʘʷ 

ʤʘʪʨʠʮʘ). 

 

3.5. ʄʝʪʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ ʚ 

ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ 

 

ɿʘʧʠʩʴ 1-ʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʩ ʧʦʤʦʱʴʶ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ 

 

ʉ ʧʦʤʦʱʴʶ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨʫ ʮʝʧʠ, ʥʦ ʠ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʪʦʢʦʧʨʦʭʦʞʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʮʝʧʠ (ʟʘʢʦʥʳ ʂʠʨʭʛʦʬʘ). 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʟʘʢʦʥʦʚ ʚ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ ʚʚʦʜʷʪ 

ʧʦʥʷʪʠʷ ʤʘʪʨʠʮ-ʩʪʦʣʙʮʦʚ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʫʣʝʚʦʡ 

ʤʘʪʨʠʮʳ-ʩʪʦʣʙʮʘ: 

 
ɽʩʣʠ ʧʝʨʝʤʥʦʞʠʪʴ ʫʟʣʦʚʫʶ ʤʘʪʨʠʮʫ ʠ ʤʘʪʨʠʮʫ ʪʦʢʦʚ, ʪʦ ʧʦʣʫʯʠʣ 

ʥʦʚʫʶ ʤʘʪʨʠʮʫ-ʩʪʦʣʙʝʮ, ʫ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʨʘʚʥʘ 

ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʪʦʢʦʚ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʫʟʣʘʭ 1,2,3: 

 
ʉʦʛʣʘʩʥʦ 1-ʤʫ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʵʪʘ ʩʫʤʤʘ ʨʘʚʥʘ 0, ʪ.ʝ. ʧʦʣʫʯʝʥʥʦʝ 

ʤʘʪʨʠʯʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ ʥʫʣʝʚʦʡ ʤʘʪʨʠʮʝ. ʀʣʠ ʚ 

ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 
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ʆʜʥʘʢʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʪʦʢʘ ʚ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɼʣʷ ʵʪʦʛʦ ʢ ʤʘʪʨʠʮʝ-ʩʪʦʣʙʮʫ ʪʦʢʦʚ ʚʝʪʚʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʘʚʠʪʴ 

ʤʘʪʨʠʮʫ-ʩʪʦʣʙʝʮ ʪʦʢʦʚ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. 

ʄʘʪʨʠʮʘ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ï ʩʪʦʣʙʮʦʚʘʷ, ʯʠʩʣʦ ʩʪʨʦʢ ʢʦʪʦʨʦʡ ʨʘʚʥʦ 

ʯʠʩʣʫ ʚʝʪʚʝʡ ʛʨʘʬʘ. ʊʦʢʠ ʠʩʪʦʯʥʠʢʦʚ ʤʘʨʢʠʨʫʶʪ ʧʦ ʥʦʤʝʨʘʤ ʚʝʪʚʝʡ, 

ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥʳ ʠʩʪʦʯʥʠʢʠ ʵʪʠʭ ʪʦʢʦʚ. ɿʥʘʢ ʪʦʢʘ 

ʙʝʨʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ (+), ʝʩʣʠ ʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʦʜʠʥʘʢʦʚʦ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʝʤʫ ʚʝʪʚʴʶ ʛʨʘʬʘ. 

 

 
 

 

3.6. ʂʦʥʪʫʨʥʘʷ ʤʘʪʨʠʮʘ 

 

ʅʝʟʘʚʠʩʠʤʳʝ ʢʦʥʪʫʨʳ ï ʢʦʥʪʫʨʳ, ʚ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 

ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʚʝʪʚʠ ʩʚʷʟʠ. 

ʅʫʤʝʨʘʮʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʥʪʫʨʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʫʤʝʨʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʝʪʚʝʡ 

ʩʚʷʟʠ. (ʨʠʩ. 35) 

 

 

ʈʠʩ. 35 

 

ʂʦʥʪʫʨʥʳʝ ʤʘʪʨʠʮʳ ʢʦʥʪʫʨʦʚ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʢʦʥʪʫʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʜʝʨʝʚʘ. 
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ʏʠʩʣʦ ʩʪʨʦʢ ʢʦʥʪʫʨʥʦʡ ʤʘʪʨʠʮʳ [ʉ] ʨʘʚʥʦ ʯʠʩʣʫ [ʚï(ʫï1)] 

ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʥʪʫʨʦʚ. 

ʏʠʩʣʦ ʩʪʦʣʙʮʦʚ ʢʦʥʪʫʨʥʦʡ ʤʘʪʨʠʮʳ [ʉ] ʨʘʚʥʦ ʯʠʩʣʫ ʚʝʪʚʝʡ [ʚ]. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʘʪʨʠʮʳ [ʉ] ʥʝʟʘʚʠʩʠʤʳʝ ʢʦʥʪʫʨʳ ʦʙʭʦʜʷʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʚʠ ʩʚʷʟʠ, ʚʭʦʜʷʱʝʡ ʚ ʵʪʦʪ ʢʦʥʪʫʨ. 

ʇʨʠ ʦʙʭʦʜʝ ʢʦʥʪʫʨʘ ʚ ʷʯʝʡʢʘʭ ʤʘʪʨʠʮʳ [ʉ]: 

ï ʩʪʘʚʷʪ (+1), ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʚʝʪʚʠ ʵʪʦʛʦ 

ʢʦʥʪʫʨʘ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ; 

ï ʩʪʘʚʷʪ (-1), ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʚʝʪʚʠ ʵʪʦʛʦ 

ʢʦʥʪʫʨʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ; 

ï ʩʪʘʚʷʪ 0, ʚʝʪʚʴ ʥʝ ʚʭʦʜʠʪ ʚ ʵʪʦʪ ʢʦʥʪʫʨ. 

 

 
ʂʦʥʪʫʨʥʘʷ ʤʘʪʨʠʮʘ ï ʪʘʙʣʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʨʘʚʥʝʥʠʡ, 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦ 2-ʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. 

 

ɿʘʧʠʩʴ 2-ʛʦ ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʩ ʧʦʤʦʱʴʶ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ. 

 

ɽʩʣʠ ʧʝʨʝʤʥʦʞʠʪʴ ʢʦʥʪʫʨʥʫʶ ʤʘʪʨʠʮʫ ʠ ʤʘʪʨʠʮʫ ʥʘʧʨʷʞʝʥʠʡ, ʪʦ 

ʧʦʣʫʯʠʤ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʚʪʦʨʦʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ 

ʚ ʤʘʪʨʠʯʥʦʡ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

 
 

ʄʘʪʨʠʮʘ ʵ.ʜ.ʩ. - ʩʪʦʣʙʮʦʚʘʷ ʤʘʪʨʠʮʘ, ʯʠʩʣʦ ʩʪʨʦʢ ʢʦʪʦʨʦʡ ʨʘʚʥʦ 

ʯʠʩʣʫ ʚʝʪʚʝʡ ʛʨʘʬʘ. 

ʕ.ɼ.ʉ. ʟʘʧʠʩʳʚʘʶʪ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʢʦʤ, ʝʩʣʠ ʝʸ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʚʳʙʨʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʚʠ (ʪʦʢʠ ʚʝʪʚʝʡ): 
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ʇʨʦʠʟʚʝʜʝʥʠʝ [C]x[E] - ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʵ.ʜ.ʩ. ʄʘʪʨʠʮʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚʝʪʚʝʡ - ʢʚʘʜʨʘʪʥʘʷ, ʧʦ ʝʸ ʜʠʘʛʦʥʘʣʠ ʟʘʧʠʩʳʚʘʶʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʝʡ: 

 
ɽʩʣʠ ʞʝ ʚʳʨʘʟʠʪʴ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʦʢʦʚ 

ʚʝʪʚʝʡ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʪʠʭ ʚʝʪʚʝʡ, ʪʦ ʧʦʣʫʯʠʤ ʟʘʧʠʩʴ 2-ʛʦ ʟʘʢʦʥʘ 

ʂʠʨʭʛʦʬʘ ʚ ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

 
 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ ʚ 

ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

 

ɺʳʙʠʨʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʢʦʤʳʭ 

ʪʦʢʦʚ ʚ ʚʝʪʚʷʭ ʠ ʦʙʦʟʥʘʯʘʶʪ ʠʭ ʥʘ ʩʭʝʤʝ. 

ʉʦʩʪʘʚʣʷʶʪ ʤʘʪʨʠʮʳ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

 
ʀʟʦʙʨʘʞʘʶʪ ʛʨʘʬ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠ ʦʜʥʦ ʠʟ ʜʝʨʝʚʴʝʚ 

ʛʨʘʬʘ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʥʠʭ ʫʟʣʦʚʫʶ ʠ ʢʦʥʪʫʨʥʫʶ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʪʨʠʮʳ [A] ʠ [C]. 
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ʇʦʜʩʪʘʚʣʷʶʪ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʮʳ ʚ ʤʘʪʨʠʯʥʦʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʧʦ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ ʠ ʨʝʰʘʶʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʢʦʤʳʭ 

ʪʦʢʦʚ: 

 
ʇʨʦʚʝʨʷʶʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʘʣʘʥʩʘ 

ʤʦʱʥʦʩʪʠ ʠʣʠ (ʠ) ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ 

 

3.7. ʄʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʤʝʪʦʜʘ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ 

 

ɼʣʷ ʦʜʥʦʛʦ ʠʟ ʜʝʨʝʚʴʝʚ ʛʨʘʬʘ ʚʚʦʜʷʪʩʷ ʢʦʥʪʫʨʥʳʝ ʪʦʢʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʥʪʫʨʦʚ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ʙʝʨʫʪ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʚʷʟʝʡ ʛʨʘʬʘ. (ʨʠʩ. 36) 

 

ʈʠʩ. 36 

 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʪʦʢʦʚ ʚʝʪʚʝʡ [I] ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʠʩʘʥʘ ʯʝʨʝʟ ʤʘʪʨʠʮʫ-ʩʪʦʣʙʝʮ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ [Iʢʢ] ʠ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʢʦʥʪʫʨʥʫʶ ʤʘʪʨʠʮʫ [ʉ]
ʊ
: 
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ʩʦʧʨʦʪʠʚʣʝʥʠʡ: ʧʦ ʜʠʘʛʦʥʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʥʪʫʨʦʚ, ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ï ʩʤʝʞʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʪʫʨʦʚ: 

 
ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦ ʤʝʪʦʜʫ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ 

ʚ ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

ɺʳʙʠʨʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʚ 

ʚʝʪʚʷʭ ʠ ʦʙʦʟʥʘʯʘʶʪ ʠʭ ʥʘ ʩʭʝʤʝ. 

ʉʦʩʪʘʚʣʷʶʪ ʤʘʪʨʠʮʳ ʧʘʨʘʤʝʪʨʦʚ [R], [ɽ], [J]. 

ʀʟʦʙʨʘʞʘʶʪ ʛʨʘʬ ʩʭʝʤʳ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ [ʑ ʠ ʦʜʥʦ ʠʟ ʜʝʨʝʚʴʝʚ 

ʛʨʘʬʘ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʥʠʭ ʢʦʥʪʫʨʥʫʶ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ [ʉ]. 

ʇʦʜʩʪʘʚʣʷʶʪ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʮʳ ʚ ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ 

ʫʨʘʚʥʝʥʠʝ ʧʦ ʤʝʪʦʜʫ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ʠ ʨʝʰʘʶʪ ʝʛʦ. 

ʆʧʨʝʜʝʣʷʶʪ ʪʦʢʠ ʚ ʚʝʪʚʷʭ. 

ʇʨʦʚʝʨʷʶʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʘʣʘʥʩʘ 

ʤʦʱʥʦʩʪʠ ʠ (ʠʣʠ) ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ. 
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3.8. ʄʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʤʝʪʦʜʘ ʫʟʣʦʚʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ 

 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʨʠʮʘ ʥʘʧʨʷʞʝʥʠʡ ʦʙʦʙʱʝʥʥʳʭ ʚʝʪʚʝʡ [U] 

ʨʘʚʥʘ ʤʘʪʨʠʯʥʦʤʫ ʧʨʦʠʟʚʝʜʝʥʠʶ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ ʫʟʣʦʚʦʡ 

ʤʘʪʨʠʮʳ [ɸ]
ʪ 
ʠ ʤʘʪʨʠʮʳ-ʩʪʦʣʙʮʘ ʧʦʪʝʥʮʠʘʣʦʚ ʫʟʣʦʚ [ʩʨ]: 
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ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʣɻʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦ ʤʝʪʦʜʫ ʫʟʣʦʚʳʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

ɺʳʙʠʨʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʚ 

ʚʝʪʚʷʭ ʠ ʦʙʦʟʥʘʯʘʶʪ ʠʭ ʥʘ ʩʭʝʤʝ. 

ʉʦʩʪʘʚʣʷʶʪ ʤʘʪʨʠʮʳ ʧʘʨʘʤʝʪʨʦʚ [Gʚ], [E], [J]. 

3. ʀʟʦʙʨʘʞʘʶʪ ʛʨʘʬ ʠ ʩʦʩʪʘʚʣʷʶʪ ʤʘʪʨʠʮʫ [A]. 

4. ʈʝʰʘʶʪ ʫʨʘʚʥʝʥʠʝ ʚ ʤʘʪʨʠʯʥʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ ʧʦ 

ʤʝʪʦʜʫ 

ʫʟʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ. 

ʆʧʨʝʜʝʣʷʶʪ ʪʦʢʠ ʚ ʚʝʪʚʷʭ. 

ʇʨʦʚʝʨʷʶʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʘʣʘʥʩʘ 

ʤʦʱʥʦʩʪʠ ʠ (ʠʣʠ) ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ. 

 

ʇʨʠʤʝʨ ˉ1. 

ɼʘʥʦ: 

ɺʝʪʚʴ 2-1 1-3 4-1 3-2 4-2 3-4 

R, ʆʤ 50 120 130 60 110 70 

E, ɺ 110 120 140 30 50 70 

 

ʈʠʩ. 37 

 

ɿʘ ʙʘʟʠʩʥʳʡ ʫʟʝʣ ʚʳʙʠʨʘʝʪʩʷ ʫʟʝʣ ʩ ʥʦʤʝʨʦʤ 4, ʪ.ʝ. U4 = 0 ɺ. 

 



77 

 

ʉʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʚ 

ʚʝʪʚʷʭ ʧʦ ʤʝʪʦʜʫ ʫʟʣʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ: 
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ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʨʝʰʠʪʴ ʤʘʪʨʠʯʥʳʤ ʤʝʪʦʜʦʤ: 

JGU 1

, 

ʛʜʝ U ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʥʝʠʟʚʝʩʪʥʳʭ ʫʟʣʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ: 

3

2

1

U

UU

U

 

G ï ʤʘʪʨʠʮʘ ʧʨʦʚʦʜʠʤʦʩʪʝʡ: 

 

 
 

J ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʟʘʜʘʶʱʠʭ ʪʦʢʦʚ ʚʝʪʚʝʡ: 
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ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʩʦʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʘʪʨʠʯʥʳʤ 

ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʫʟʣʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ: 

 
 

ʇʨʠ ʠʟʚʝʩʪʥʳʭ ʫʟʣʦʚʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚʩʝ ʪʦʢʠ ʚʝʪʚʝʡ 

ʧʦ ʬʦʨʤʫʣʝ: 

ij

ijjiij
R

EUUI
1

 
 

ʇʦʩʣʝ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʝʪʩʷ: 
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ʋʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ: 

343442423232414113132121

343442423232414113132121 222222

EIEIEIEIEIEI

RIRIRIRIRIRI

 

 
476,519 ɺʪ = 476,518 ɺʪ 

ɹʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ ʩʭʦʜʠʪʩʷ. 
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ʇʨʠʣʦʞʝʥʠʷ 

 

ʇʨʠʣʦʞʝʥʠʝ 1 

ʈʘʩʯʝʪʥʦʝ ʟʘʜʘʥʠʝ 1. ʇʦʩʪʨʦʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

ʇʦʨʷʜʦʢ ʨʘʩʯʸʪʘ 

1. ʅʘʯʝʨʪʠʪʴ ʩʭʝʤʫ ʮʝʧʠ 

2. ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 

3. ʈʘʩʩʯʠʪʘʪʴ ʧʦʪʝʥʮʠʘʣ ʢʘʞʜʦʡ ʪʦʯʢʠ ʮʝʧʠ 

4. ʇʦʩʪʨʦʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ ʮʝʧʠ, ʚʳʙʠʨʘʣ 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

5. ʈʘʟʦʤʢʥʫʪʴ ʨʫʙʠʣʴʥʠʢ P, ʠ ʧʦʩʪʨʦʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ 

ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ 

6. ʉʦʩʪʘʚʠʪʴ ʙʘʣʘʥʩ ʤʦʥɦʦʩʪʝʡ 

. 

ʊʘʙʣʠʮʘ  

ˉ 

ʚʘʨʠʘʥʪʘ 

E1 E2 E3 r01 r02 r03 R1 R2 R3 R4 

ɺ ɺ ɺ ʆʤ ʆʤ ʆʤ ʆʤ ʆʤ ʆʤ ʆʤ 

1 12 12 30 2 0 0 9 9 20 20 

2 17 8 20 0 2 2 20 9 8 20 

3 30 12 8 9 0 9 10 15 20 10 

4 10 30 30 0 9 9 20 8 13 17 

5 25 12 40 0 10 0 10 9 10 13 

6 27 10 18 8 0 7 17 20 9 10 

7 30 15 10 0 5 0 13 10 30 25 

8 15 30 13 11 0 12 25 9 10 17 

9 12 27 35 0 8 0 17 13 15 9 

10 10 13 14 9 0 6 17 9 13 10 
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ʇʨʠʣʦʞʝʥʠʝ 2 
ʈʘʩʯʝʪʥʦʝ ʟʘʜʘʥʠʝ 2. ʈʘʩʯʝʪ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩʤʝʰʘʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʘʩʩʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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ʇʦʨʷʜʦʢ ʨʘʩʯʸʪʘ 

1. ʅʘʯʝʨʪʠʪʴ ʩʭʝʤʫ ʮʝʧʠ ʩʦʛʣʘʩʥʦ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ. ʋʢʘʟʘʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʦʢʦʣʦ ʢʘʞʜʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

2. ʇʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʩʚʸʨʪʳʚʘʥʠʷ ʜʣʷ ʨʘʩʯʸʪʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ 

3. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʧʘʩʩʠʚʥʦʤ 

ʵʣʝʤʝʥʪʝ ʠ ʚʩʝʡ ʮʝʧʠ 

4. ɺʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʨʘʩʯʸʪʘ ʧʨʠʤʝʥʠʚ ʧʝʨʚʳʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ 

5.ʉʦʩʪʘʚʠʪʴ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ 

 

ʊʘʙʣʠʮʘ 

ˉ ʚʘʨʠʘʥʪʘ ˉ ʨʠʩʫʥʢʘ ɿʘʜʘʚʘʝʤʘʷ ʚʝʣʠʯʠʥʘ 

1 2 3 

1 1 UAB=100 B 

2 5 I1=20 A 

3 2 U2=30 B 

4 4 I5=10 A 

5 3 UAB=50 B 

6 1 I2=3,75 A 

7 4 I4=5 A 

8 3 U5=30 B 

9 5 I3=125 A 

10 4 UAB=80 B 

11 1 I3=1 A 

12 3 U1=20 B 

13 2 I5=5 A 

14 5 I1=12 A 

15 3 U5=60 B 

16 1 UAB=60 B 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 

17 4 I2=3 A 

18 3 U2=12 B 

19 5 U4=36 B 

20 4 I4=12 A 

21 1 UAB=50 B 

22 3 I2=2 A 

23 2 I4=5 A 

24 4 U5=18 B 

25 3 I3=1,2 A 

26 5 I5=6 A 

27 4 UAB=80 B 

28 2 I6=3 A 

29 5 U4=10 B 

30 1 U1=20 B 

31 3 I4=2 A 

32 4 U2=30 B 
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ʇʨʠʣʦʞʝʥʠʝ 3 

ʈʘʩʯʝʪʥʦʝ ʟʘʜʘʥʠʝ 3. ʈʘʩʯʸʪ ʩʣʦʞʥʳʭ ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

 

 

 ̄

ɺʘʨʠ
ʘʥʪʘ 

E1 E2 E3 E4 E5 E6 R1 R2 R3 R4 R5 R6 

 ɺ ɺ ɺ ɺ ɺ ɺ ʆʤ ʆʤ ʆʤ ʆʤ ʆʤ ʆʤ 

1 100 0 120 0 100 0 20 30 40 20 30 40 

2 100 0 120 0 100 0 30 40 20 30 40 20 

3 100 0 0 0 100 0 40 20 30 40 20 30 

4 0 0 0 80 100 120 20 30 40 20 30 40 

5 0 0 0 80 100 120 30 40 20 30 40 20 

6 0 0 0 80 100 120 40 20 30 40 20 30 

7 100 80 0 0 0 120 20 30 40 20 30 40 

8 100 80 0 0 0 120 30 40 20 30 40 20 

9 100 80 0 0 0 120 40 20 30 40 20 30 

10 80 0 120 0 100 0 20 30 40 20 30 40 

 

ʇʦʨʷʜʦʢ ʨʘʩʯʸʪʘ 

1. ʅʘʯʝʨʪʠʪʴ ʩʭʝʤʫ ʜʣʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ. 

2. ʇʨʦʠʟʚʦʣʴʥʦ ʠʟʦʙʨʘʟʠʪʴ ʪʦʢʠ ʚ ʚʝʪʚʷʭ. 

3. ʇʦ ʟʘʢʦʥʘʤ ʂʠʨʭʛʦʬʘ ʟʘʧʠʩʘʪʴ, ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʪʦʢʦʚ (ʪʦʢʠ ʥʝ ʦʧʨʝʜʝʣʷʪʴ). 

4. ʅʘʡʪʠ ʚ ʠʩʭʦʜʥʦʡ ʩʭʝʤʝ çʪʨʝʫʛʦʣʴʥʠʢè ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ 

ʧʨʝʦʙʨʘʟʠʪʴ ʝʛʦ ʚ ʵʢʚʠʚʘʣʝʥʪʥʫʶ çʟʚʝʟʜʫè ʩʦʧʨʦʪʠʚʣʝʥʠʡ. 

5. ʅʘʯʝʨʪʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʩʭʝʤʫ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʟʘʜʘʥʥʦʤʫ ʚ ʫʩʣʦʚʠʠ ʤʝʪʦʜʫ ʪʦʢʠ ʚ ʵʪʦʡ ʩʭʝʤʝ. 
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6. ʅʘʡʪʠ ʪʦʢʠ ʚ ʧʦʣʫʯʝʥʥʦʡ ʩʭʝʤʝ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ: 

- ʤʝʪʦʜ ʫʟʣʦʚʳʭ ʠ ʢʦʥʪʫʨʥʳʭ ʫʨʘʚʥʝʥʠʡ 

- ʤʝʪʦʜ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ 

- ʤʝʪʦʜ ʥʘʣʦʞʝʥʠʷ ʪʦʢʦʚ 

- ʤʝʪʦʜ ʜʚʫʭ ʫʟʣʦʚ 

7. ɺ ʢʘʞʜʦʤ ʤʝʪʦʜʝ ʩʦʩʪʘʚʠʪʴ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ ʠ ʜʝʣʘʪʴ ʧʨʦʚʝʨʢʫ 

ʧʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ. 
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