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 ʇʝʨʝʜʤʦʚʘ 

 ɿʘ ʨʦʙʦʯʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʟʘʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʦʞ 

ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ. ˆʨʫʥʪʦʚʥʝ ʚʠʚʯʝʥʥʷ ʢʨʝʜʠʪʥʦʛʦ 

ʤʦʜʫʣʷ çʌʫʥʢʮʽʦʥʘʣʴʥʽ ʨʷʜʠ. ɽʣʝʤʝʥʪ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡè ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘè ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦʶ 

ʥʘʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ. ɼʣʷ ʢʨʝʜʠʪʥʠʭ ʤʦʜʫʣʽʚ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ-

1è, çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ-2è ʪʘ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ-3è ʥʘʷʚʥʽ ʷʢ ʤʝʪʦʜʠʯʥʽ 

ʚʢʘʟʽʚʢʠ, ʪʘʢ ʽ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, ʟʙʽʨʥʠʢʠ ʟʘʜʘʯ [1], [2], [3], [4], [5], [6], 

ʟʦʢʨʝʤʘ, ʪʘʢʦʞ ʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ [7] - [15]. 

 ʇʦʩʽʙʥʠʢ ʤʘʻ ʟʘ ʤʝʪʫ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʽʡʥʦ ʦʚʦʣʦʜʽʪʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷʤ ʟʘʜʘʯ ʪʘ ʧʨʠʢʣʘʜʽʚ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʩʪʨʫʢʪʫʨʘ ʫ ʧʦʜʘʥʥʽ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʪʘ ʪʨʝʪʴʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʨʦʟʜʽʣʫ. ʋ 

ʟʙʽʨʥʠʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʚʢʣʶʯʝʥʦ ʤʘʪʝʨʽʘʣ ʟʘ ʪʝʤʘʤʠ çʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʨʷʜʠè [14], [15], çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡè [12], [13], ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʦʙʦʯʽʡ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ. ɺ ʢʦʞʥʦʤʫ 

ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ 10 ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʚʜʘʥʴ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʷʢ 

ʦʙʦʚôʷʟʢʦʚʦʛʦ, ʪʘʢ ʽ ʜʦʜʘʪʢʦʚʦʛʦ ʟʤʽʩʪʫ. ʇʦʜʘʥʦ ʢʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ 

ʬʦʨʤʫʣʠ, ʥʘʚʝʜʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʚôʷʟʘʥʠʭ ʟʘʜʘʯ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʾʭ ʨʦʟʚô̫ ʟʢʫ. ɹʽʣʴʰʽʩʪʴ ʧʨʠʢʣʘʜʽʚ ʪʘ ʟʘʜʘʯ ʻ ʪʠʧʦʚʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʦʚʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʜʦʧʦʤʦʟʽ ʟʽ ʩʪʦʨʦʥʠ ʚʠʢʣʘʜʘʯʘ ʦʚʦʣʦʜʽʪʠ 

ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʻ ʚʘʞʣʠʚʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟʘʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

 ʊʨʝʪʽʡ ʜʦʜʘʪʢʦʚʠʡ ʨʦʟʜʽʣ çɽʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠè [12], [16] 

ʤʘʻ ʟʘ ʤʝʪʫ ʧʦʢʘʟʘʪʠ ʜʝʷʢʽ ʧʨʘʢʪʠʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Microsoft Excel. ʁʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʥʘʧʠʩʘʥʥʽ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ, ʦʩʦʙʣʠʚʦ ʪʠʤ 

ʩʪʫʜʝʥʪʘʤ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʧʨʠʩʢʦʨʝʥʦʶ ʬʦʨʤʦʶ. ʅʘʚʯʘʣʴʥʝ ʚʠʜʘʥʥʷ ʪʘʢʦʞ 

ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʧʦʚʥʦʤʫ ʦʧʘʥʫʚʘʥʥʶ ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʤʘʪʝʨʽʘʣʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè [7], 
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ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ. 

 ʅʘʚʯʘʣʴʥʝ ʚʠʜʘʥʥʷ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʜʦʜʘʪʢʠ ʦʩʥʦʚʥʠʭ ʬʦʨʤʫʣ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʤʘʤʠ, ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʴ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʨʦʟʧʦʜʽʣʽʚ ʟ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ. 

 ɿʙʽʨʥʠʢ ʟʘʚʜʘʥʴ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʜʝʥʥʦʾ ʪʘ ʟʘʦʯʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʪʘʢʦʞ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ, ʟʘʣʽʢʽʚ, ʝʢʟʘʤʝʥʽʚ ʩʪʫʜʝʥʪʘʤ ʚʩʽʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʧʦʜʽʙʥʠʡ ʤʘʪʝʨʽʘʣ. 

 ɸʚʪʦʨʠ ʚʜʷʯʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ ʌʄʌ, 

ʢʘʬʝʜʨʠ ʨʝʧʨʦʛʨʘʬʽʾ ɺʇɯ ʂʇɯ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ ʪʘ ʚʩʽʤ ʯʠʪʘʯʘʤ, ʱʦ 

ʚʠʩʣʦʚʠʣʠ ʩʚʦʾ ʧʦʙʘʞʘʥʥʷ ʪʘ ʟʘʫʚʘʞʝʥʥʷ. ʊʘʢʦʞ ʫʢʣʘʜʘʯʽ ʚʜʷʯʥʽ ʩʪʫʜʝʥʪʘʤ 

ʛʨʫʧ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʟʘ ʩʧʽʚʧʨʘʮʶ ʚ ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ ʪʠʧʦʚʠʭ ʟʘʜʘʯ, ʩʢʣʘʜʘʥʥʽ 

ʪʘ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 
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ʈʦʟʜʽʣ ɯ 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʨʷʜʠ 

 

1.1. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ 

ɺʘʨʽʘʥʪ 1 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ ä
¤

=

+-

1 3

)1()1(

n
n

n nn
; ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ  ä
¤

=
-Ö1
12n

n

n

n

x
. 

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 3 , 0,00001e a= ;  ʙ) 
1

arctg , 0,001
3
a= . 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ x  

ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣñ
1

0

3 2 cosxdxx  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001. 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ .3,1)0()0(;2 ==¡=-¡=¡¡ kyyxyyy  

2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ pw 2= ) ʬʫʥʢʮʽʶ),(xf  

ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ]pp,- , ʷʢʱʦ 
í
ì
ë

¢¢-

<¢-
=

.0,1

,0,0
)(

p

p

xx

x
xf  

3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ  ( ) 3,f x x= + ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 
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ɺʘʨʽʘʥʪ 2 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ ä
¤

= +

-

1 )1(

)1(

n

n

nn
; ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ  ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

2.  ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ  ä
¤

= -Ö-1

2

)22()32(n

n

nn

x
. 

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 1arctg , 0,001
2
a= ;  ʙ) 001,0,7386 =a . 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ x  

ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ñ
-

1.0

0

6 2

dxe x  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001. 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .4,1)1(;32 ==+=¡ kyyxy  

2.  ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨôʻ ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ pw 2= ) ʬʫʥʢʮʽʶ),(xf  

ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ]pp,- , ʷʢʱʦ 
í
ì
ë

¢¢

<¢--
=

.0,0

,0,12
)(

p

p

x

xx
xf

 

3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ,)( 2xxf =  ʟʘʜʘʥʫ ʥʘ 

ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 3 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 
1

2
1

( 1)

( 1)

n

n n n

+¤

=

-

+
ä ; ʫ ʚʠʧʘʜʢʫ ʟʙʽʞʥʦʩʪʽ 

ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ  
1

1 ( 3) 3

n

n
n

x

n

¤

-
= + Ö
ä . 
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3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 001,0,2 =ae ;   ʙ) 001,0,2cos =¯ a . 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ x  

ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ 

1
2

0

sinx dxñ   ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001. 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ .4,1)0(,2)0(;2 ==¡=¡-=¡¡ kyyyxyy  

2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ pw 2= ) ʬʫʥʢʮʽʶ),(xf  

ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ]pp,- , ʷʢʱʦ 
í
ì
ë

¢¢+

<¢-
=

.0,2

,0,0
)(

p

p

xx

x
xf  

3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ,)( xexf -=  ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

ɺʘʨʽʘʥʪ 4 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ ä
¤

=

+

+

+-

1

1

)1(

)12()1(

n

n

nn

n
; ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ ä
¤

=
-Ö+1
15)1(n

n

n

n

x
. 

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) sin1, 0,00001a= ;  ʙ)1,3, 0,001a= . 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ x  

ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ñ
1

0

2cos dxx   ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001. 
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ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ; (0) 0, 4.yy xy e y k¡= + = = 

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ pw 2= ) ʬʫʥʢʮʽʶ),(xf  

ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ]pp,- , ʷʢʱʦ 
îí

î
ì
ë

¢¢

<¢-+-
=

.0,0

,0,
2

1
)(

p

p

x

xx
xf

 

3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ( ) 3 2,f x x= -ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 5 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 

n

n

n

n

n
ö
÷

õ
æ
ç

å

+
-ä

¤

=

+

12
)1(

1

1
; ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
1 2 1

n

n

x

n

¤

= +
ä . 

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 101027, 0,001a= ;  ʙ) 001,0,
2

3ln =a . 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ x  

ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ 
( )

ñ
+1

0

5
1ln

dx
x

x

  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001. 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .3,1)0(;22 ==++=¡ kyyxxy  



  

10 

 

2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ pw 2= ) ʬʫʥʢʮʽʶ),(xf  

ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ]pp,- , ʷʢʱʦ 
îí

î
ì
ë

¢¢+

<¢-
=

.0,1
2

,0,0
)(

p

p

xx

x
xf

 

3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ 
3( ) ,xf x e= ʟʘʜʘʥʫ ʥʘ 

ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 6 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 
1

( 1)
;

(2 1) 3

n

n
n n

¤

=

-

- Ö
ä  ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
1

.
n

n

x

n

¤

=

ä   

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 
1
6, 0,001e a= ;   ʙ)3 127, 0,001a= . 

 4. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ  ñ
2,0

0

cosxdxx  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 001,0=a . 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

 1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .3,
3

)0(,1)0(;cos ==¡=+¡=¡¡ kyyxyyy
p

 

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ 2w p= ) ʬʫʥʢʮʽʶ 

5 1, 0,
( )

0, 0 ,

x x
f x

x

p

p

+ - ¢ <ë
=ì

¢ ¢í
 ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ],p p- . 

 3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ( ) 1,f x x= + ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 
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ɺʘʨʽʘʥʪ 7 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 
1

2
1

( 1) 2
;

n n

n n

+¤

=

- Ö
ä  ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
2

1

.
n

n

x

n

¤

=

ä   

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 
1
5, 0,0001e a

-
= ;   ʙ)3 500, 0,001a= . 

 4. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ 
0,2

0

xxe dx-

ñ  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 001,0=a . 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

 1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .5,1)0(;1
1 2

==+
-

=¡ ky
y

x
y  

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ 2w p= ) ʬʫʥʢʮʽʶ 

0, 0,
( ) ( )

, 0 ,
2

x
f x x

x

p

p p

- ¢ <ëî
=ì -

¢ ¢îí

 ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ],p p- . 

 3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ( ) 3 1,f x x= - ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 8 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 
1

5
( 1) ;

3

n

n
n

n¤

=

+
-ä  ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
1

!
.

5

n

n
n

n x¤

=

ä   
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 3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 
1
2, 0,001e a= ;   ʙ)sin18 , 0,001a¯ = . 

 4. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ  
0,25

0

ln(1 )x dx+ñ  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 001,0=a . 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

 1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .3,
2

)(,1)(;sin ==¡=¡=¡¡ kyyyey y p
pp  

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ 2w p= ) ʬʫʥʢʮʽʶ 

0, 0,
( )

3 1, 0 ,

x
f x

x x

p

p

- ¢ <ë
=ì

- ¢ ¢í
 ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ],p p- . 

 3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ 4( ) ,
x

f x e
-

=  ʟʘʜʘʥʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 9 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 
1

3
1

( 1)
;

n

n n n

-¤

=

-
ä  ʫ ʚʠʧʘʜʢʫ ʟʙʽʞʥʦʩʪʽ 

ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
1

10
.

n n

n

x

n

¤

=

ä   

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) ( )arctg , 0,001
10
p a= ;  ʙ) 001,0,703 =a . 

 4. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ  
20,4

3
4

0

x

e dx
-

ñ  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 001,0=a . 
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ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

 1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .3,1,0)0(;2 ==+=¡ kyyxyy  

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ 2w p= ) ʬʫʥʢʮʽʶ 

5 , 0,
( )

0, 0 ,

x x
f x

x

p

p

- - ¢ <ë
=ì

¢ ¢í
 ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ],p p- . 

 3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ( ) 5 ,xf x = ʟʘʜʘʥʫ ʥʘ 

ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɺʘʨʽʘʥʪ 10 

1. ɼʦʩʣʽʜʠʪʠ ʥʘ ʟʙʽʞʥʽʩʪʴ ʯʠʩʣʦʚʠʡ ʨʷʜ 1

2
1

2 1
( 1) ;

( 1)

n

n

n

n n

¤
+

=

+
-

+
ä  ʫ ʚʠʧʘʜʢʫ 

ʟʙʽʞʥʦʩʪʽ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 
1

! .n

n

n x
¤

=

Öä  

3. ʆʙʯʠʩʣʠʪʠ ʚʢʘʟʘʥʫ ʚʝʣʠʯʠʥʫ ʥʘʙʣʠʞʝʥʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ a, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʽʙʨʘʥʽ ʬʫʥʢʮʽʾ. 

ʘ) 3 , 0,001e a= ;   ʙ) 001,0,10cos =¯ a . 

 4. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ  ñ +
5,0

0

2)1ln( dxx  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 001,0=a . 

 ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ 

 1. ɿʥʘʡʪʠ k  ʯʣʝʥʽʚ ʨʦʟʢʣʘʜʫ ʚ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʨʦʟʚô̫ ʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʨʽʚʥʷʥʥʷ .3,4)0(; ==+=¡ kyyey x
 

 2. ʈʦʟʢʣʘʩʪʠ ʚ ʨʷʜ ʌʫʨô̒  ʧʝʨʽʦʜʠʯʥʫ (ʟ ʧʝʨʽʦʜʦʤ 2w p= ) ʬʫʥʢʮʽʶ 

0, 0,
( )

10 3, 0 ,

x
f x

x x

p

p

- ¢ <ë
=ì

- ¢ ¢í
 ʟʘʜʘʥʫ ʥʘ ʚʽʜʨʽʟʢʫ [ ],p p- . 

 3. ʈʦʟʢʣʘʩʪʠ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʡ ʨʷʜ ʌʫʨô̒  ʬʫʥʢʮʽʶ ,)1()( 2+=xxf

ʟʘʜʘʥʫ ʥʘ ʽʥʪʝʨʚʘʣʽ ),0( p, ʧʨʦʜʦʚʞʠʚʰʠ ʾʾ ʧʘʨʥʠʤ ʘʙʦ ʥʝʧʘʨʥʠʤ ʩʧʦʩʦʙʦʤ. 

 



1.2. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʧʨʠʢʣʘʜʽʚ 

 1.2.1. ɿʙʽʞʥʽʩʪʴ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʭ ʨʷʜʽʚ  

ʏʠʩʣʦʚʠʡ ʨʷʜ ʚʠʜʫ 

1

1 2 3 4

1

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

n n

n

u u u u u u
¤

-

=

- + - + + - + = -ä  

ʜʝ ),3,2,1(0 ?=> nu
n

, ʥʘʟʠʚʘʶʪʴ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʤ ʨʷʜʦʤ. 

ʊʝʦʨʝʤʘ (ʦʟʥʘʢʘ ʃʝʡʙʥʽʮʘ). ɿʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ ʟʙʽʞʥʠʡ, ʷʢʱʦ 

ʘʙʩʦʣʶʪʥʽ ʚʝʣʠʯʠʥʠ ʡʦʛʦ ʯʣʝʥʽʚ ʤʦʥʦʪʦʥʥʦ ʥʝ ʟʨʦʩʪʘʶʪʴ, ʘ ʟʘʛʘʣʴʥʠʡ ʯʣʝʥ 

ʧʨʷʤʫʻ ʜʦ ʥʫʣʷ, ʪʦʙʪʦ: 

1) 
1 , 1, 2, ...n nu u n+¢ = ; 

2) .0lim =
¤

n
n

u
 

ɿʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ 1

1

( 1)n

n

n

u
¤

-

=

-ä  ʟʙʽʞʥʠʡ, ʷʢʱʦ ʻ ʟʙʽʞʥʠʤ ʨʷʜ ʽʟ 

ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ 

1 2 3

1

... ... ,n n

n

u u u u u
¤

=

+ + + + + =ä  

ʧʨʠ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʢʦʚʠʡ ʨʷʜ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʟʙʽʞʥʠʤ. ʈʷʜ 

1

1

( 1)n

n

n

u
¤

-

=

-ä ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʥʦ ʟʙʽʞʥʠʤ, ʷʢʱʦ ʨʷʜ ä
¤

=1n
n

u  ʨʦʟʙʽʞʥʠʡ, ʘʣʝ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʦʟʥʘʢʠ ʃʝʡʙʥʽʮʘ.  

ʇʨʠʢʣʘʜ 1. ɼʦʩʣʽʜʠʪʠ ʟʙʽʞʥʽʩʪʴ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʭ ʨʷʜʽʚ. ʋ ʨʘʟʽ ʟʙʽʞʥʦʩʪʽ 

ʨʷʜʫ ʜʦʩʣʽʜʽʪʴ ʡʦʛʦ ʥʘ ʘʙʩʦʣʶʪʥʫ ʪʘ ʫʤʦʚʥʫ ʟʙʽʞʥʽʩʪʴ. 

1) ( )
1

2
1 tg ;

n

n n

¤

=

-ä      2) 1

1

3
( 1) ;

8 7

n

n

n n

¤
-

=

å õ
- æ ö

+ç ÷
ä   

3) ( )
( )

1

1

1
1 ;

2 1 7

n

n
n n

¤
+

=

- Ö
+ Ö

ä   4) ( )
1

1

1 .
6 5

n

n

n

n

¤
+

=

-
+

ä  

 ʈʦʟʚôʷʟʫʚʘʥʥʷ. 

1) ( )
1

2
1 tg .

n

n n

¤

=

-ä  
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 ɯʟ ʚʠʛʣʷʜʫ ʟʘʛʘʣʴʥʦʛʦ ʯʣʝʥʘ ʨʷʜʫ ( )
2

1 tg
n

nu
n

= - ʙʘʯʠʤʦ, ʱʦ ʮʝʡ ʨʷʜ 

ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʡ. 

 ɼʦʩʣʽʜʠʤʦ ʟʙʽʞʥʽʩʪʴ ʨʷʜʫ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ 
1

2
tg .

n n

¤

=

ä  

 ʆʜʝʨʞʘʥʠʡ ʨʷʜ ʟʥʘʢʦʜʦʜʘʪʥʠʡ. ɿʘʩʪʦʩʫʻʤʦ ʜʦ ʥʴʦʛʦ ʦʟʥʘʢʫ ʧʦʨʽʚʥʷʥʥʷ, 

ʧʦʨʽʚʥʷʻʤʦ ʽʟ ʨʦʟʙʽʞʥʠʤ ʨʷʜʦʤ ɼʽʨʽʭʣʝ 
1

1

n n

¤

=

ä  (ʚʨʘʭʦʚʫʻʤʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ 

2 2
tg , )n

n n
¤ . 

ʆʙʯʠʩʣʶʻʤʦ ʛʨʘʥʠʮʶ ʚʽʜʥʦʰʝʥʥʷ n

n

u

v
: 

2
tg

2
lim lim lim 2 .

1
n

n n n
n

u nn Const
v n

n

¤ ¤ ¤
= = = =  

ʆʪʞʝ, ʟʘ ʦʟʥʘʢʦʶ ʧʦʨʽʚʥʷʥʥʷ ʨʷʜ 
1

2
tg

n n

¤

=

ä  ð ʨʦʟʙʽʞʥʠʡ, ʘ ʦʪʞʝ, ʨʷʜ 

( )
1

2
1 tg

n

n n

¤

=

-ä  ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʟʙʽʞʥʠʤ. 

ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʷʜ ʻ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʤ, ʪʦ ʧʝʨʝʚʽʨʠʤʦ ʜʣʷ ʥʴʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʦʟʥʘʢʠ ʃʝʡʙʥʽʮʘ: 

1) 1

1 1
tg tg

1
n nu u

n n
+> Ú >

+
 ð ʚʠʢʦʥʫʻʪʴʩʷ; 

2) 
1

lim limtg 0n
n n

u
n¤ ¤

= = ð ʚʠʢʦʥʫʻʪʴʩʷ. 

 ʆʪʞʝ, ʟʘ ʦʟʥʘʢʦʶ ʃʝʡʙʥʽʮʘ ʜʘʥʠʡ ʨʷʜ ʻ ʟʙʽʞʥʠʤ, ʘʣʝ ʡʦʛʦ ʟʙʽʞʥʽʩʪʴ 

ʫʤʦʚʥʘ. 
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 2) 1

1

3
( 1)

8 7

n

n

n n

¤
-

=

å õ
- æ ö

+ç ÷
ä . 

 ɼʦʩʣʽʜʠʤʦ ʨʷʜ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʯʣʝʥʽʚ ʜʘʥʦʛʦ ʨʷʜʫ 

1

3
.

8 7

n

n n

¤

=

å õ
æ ö
+ç ÷

ä  

 ɿʘʩʪʦʩʫʻʤʦ ʨʘʜʠʢʘʣʴʥʫ ʦʟʥʘʢʫ ʂʦʰʽ: 

3 3
lim lim lim 0 1

8 7 8 7

n

n n
n

n n n
a

n n¤ ¤ ¤

å õ
= = = <æ ö

+ +ç ÷
, ʪʦʙʪʦ ʨʷʜ 

1

3

8 7

n

n n

¤

=

å õ
æ ö
+ç ÷

ä  ʟʙʽʛʘʻʪʴʩʷ. 

 ɿʥʘʯʠʪʴ, ʜʘʥʠʡ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ 1

1

3
( 1)

8 7

n

n

n n

¤
-

=

å õ
- æ ö

+ç ÷
ä ʟʙʽʛʘʻʪʴʩʷ 

ʘʙʩʦʣʶʪʥʦ. 

 3) ( )
( )

1

1

1
1 .

2 1 7

n

n
n n

¤
+

=

- Ö
+ Ö

ä  

 ɼʦʩʣʽʜʠʤʦ ʨʷʜ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʯʣʝʥʽʚ ʜʘʥʦʛʦ ʨʷʜʫ 

( )1

1

2 1 7n
n n

¤

= + Ö
ä  

 ɿʘʩʪʦʩʫʻʤʦ ʦʟʥʘʢʫ ɼʘʣʘʤʙʝʨʘ: 

( )
( )

1

1

1
12 1 7 1 2 1 1 1

lim lim lim lim 1
22 3 7 7 2 3 7 7

1

n

n

nn n n n
n

nu n n

u n n

n

+

+¤ ¤ ¤ ¤

++ Ö +
= = = = <

+ Ö +
+

, 

ʪʦʙʪʦ ʨʷʜ 
( )1

1

1 3n
n n

¤

= + Ö
ä  ʟʙʽʛʘʻʪʴʩʷ. ɿʥʘʯʠʪʴ, ʜʘʥʠʡ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ 

ʟʙʽʛʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ. 

 4) ( )
1

1

1 .
6 5

n

n

n

n

¤
+

=

-
+

ä  
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 ʈʷʜ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ 
1 6 5n

n

n

¤

= +
ä  ʨʦʟʙʽʞʥʠʡ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʟʙʽʞʥʦʩʪʽ 

1
lim lim 0.

6 5 6
n

n n

n
u

n¤ ¤
= = ¸

+
 

 ɿʘ ʦʟʥʘʢʦʶ ʃʝʡʙʥʽʮʘ ʪʝʞ 2-ʘ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ (ʚʦʥʘ ʻ ʪʘʢʦʶ, ʷʢ 

ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ). ʆʪʞʝ, ʨʷʜ ( )
1

1

1
6 5

n

n

n

n

¤
+

=

-
+

ä  ʨʦʟʙʽʞʥʠʡ. 

 

1.2.2. ʉʪʝʧʝʥʝʚʽ ʨʷʜʠ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʉʪʝʧʝʥʝʚʠʤ ʨʷʜʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʨʷʜ ʚʠʛʣʷʜʫ  

0

0

( ) ,n

n

n

a x x x
¤

=

- Íä , 

ʜʝ ʯʠʩʣʘ 
0 1, ,..., ,...na a a  ʥʘʟʠʚʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʨʷʜʫ. 

 ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ ʥʘ ʟʙʽʞʥʽʩʪʴ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʡʦʛʦ 

ʽʥʪʝʨʚʘʣ ʟʙʽʞʥʦʩʪʽ ʽ ʟôʷʩʫʚʘʪʠ ʟʙʽʞʥʽʩʪʴ ʮʴʦʛʦ ʨʷʜʫ ʥʘ ʢʽʥʮʷʭ ʡʦʛʦ ʽʥʪʝʨʚʘʣʫ 

ʟʙʽʞʥʦʩʪʽ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʘʜʽʫʩʘ ʟʙʽʞʥʦʩʪʽ  ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ (ʚʠʧʣʠʚʘʻ ʽʟ 

ʦʟʥʘʢʠ ɼʘʣʘʤʙʝʨʘ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ 

1

lim
+

¤
=

n

n

n a

a
R                                                    (1.1) 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʩʥʫʻ n
n

n
a

¤
lim , (ʚʠʧʣʠʚʘʻ ʽʟ ʨʘʜʠʢʘʣʴʥʦʾ ʂʦʰʽ) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʦʨʤʫʣʫ 

n
n

n
a

R ¤
=lim

1
,                                                (1.2) 

ɯʥʪʝʨʚʘʣ ( )RxRx +-
00

,  ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʪʝʨʚʘʣʦʤ ʟʙʽʞʥʦʩʪʽ, ʘ R ī 

ʨʘʜʽʫʩʦʤ ʟʙʽʞʥʦʩʪʽ ʨʷʜʫ. ʗʢʱʦ 0=R , ʪʦ ʨʷʜ ʟʙʽʛʘʻʪʴʩʷ ʧʨʠ ;
0

xx=  ʷʢʱʦ 

+¤=R , ʪʦ ʧʨʠ ʚʩʽʭ .xÍ  
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ɿʘʫʚʘʞʝʥʥʷ. ʆʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʯʘʩʪʦ ʜʦʩʣʽʜʞʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʟʥʘʢ. 

 ʇʨʠʢʣʘʜ 2. ɿʥʘʡʪʠ ʦʙʣʘʩʪʽ ʟʙʽʞʥʦʩʪʽ ʩʪʝʧʝʥʝʚʠʭ ʨʷʜʽʚ. 

 1) 
1

;
5

n

n
n

nx¤

=

ä     2)  
2

1

4

1

n n

n

x

n

¤

= +
ä . 

 ʈʦʟʚôʷʟʫʚʘʥʥʷ. 

1) 
1

.
5

n

n
n

nx¤

=

ä  

ʇʦʨʽʚʥʶʶʯʠ ʟʘʛʘʣʴʥʠʡ ʯʣʝʥ ʜʘʥʦʛʦ ʨʷʜʫ ()
5

n

n n

nx
u x =  ʽʟ ʟʘʛʘʣʴʥʠʤ ʯʣʝʥʦʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ ,n

na x  ʚʩʪʘʥʦʚʣʶʻʤʦ, ʱʦ ʜʘʥʠʡ ʨʷʜ ʻ ʩʪʝʧʝʥʝʚʠʤ 

ʽʟ ʢʦʝʬʽʮʽʻʥʪʦʤ .
5

n n

n
a =  

 ɿʥʘʭʦʜʠʤʦ ʨʘʜʽʫʩ ʟʙʽʞʥʦʩʪʽ ʨʷʜʫ (ʬʦʨʤʫʣʘ 1): 

( )

1

1

5
lim lim 5lim 5,

5 1 1

n

n

nn n n
n

a n n
R

a n n

+

¤ ¤ ¤
+

= = = =
+ +

 

( )5; 5-  ð ʽʥʪʝʨʚʘʣ ʟʙʽʞʥʦʩʪʽ ʨʷʜʫ. 

 ʅʘ ʢʽʥʮʷʭ ʽʥʪʝʨʚʘʣʫ ʟʙʽʞʥʦʩʪʽ, ʪʦʙʪʦ ʧʨʠ 5,x=° ʤʘʻʤʦ ʨʦʟʙʽʞʥʽ ʨʷʜʠ 

1n

n
¤

=

ä  ʪʘ ( )
1

1 ,
n

n

n
¤

=

-ä  ʜʣʷ ʷʢʠʭ, ʦʯʝʚʠʜʥʦ, ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ 

ʟʙʽʞʥʦʩʪʽ. ʆʪʞʝ, ( )5; 5xÍ -  ʻ ʦʙʣʘʩʪʶ ʟʙʽʞʥʦʩʪʽ ʜʘʥʦʛʦ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ. 

 2) 2
1

4
.

1

n n

n

x

n

¤

= +
ä  

 ɼʣʷ ʜʘʥʦʛʦ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ  ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʟʥʘʢʦʶ ɼʘʣʘʤʙʝʨʘ: 
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2

4

1

n n

n

x
u

n
=
+

; 
( )

1 1

1 2

4

1 1

n n

n

x
u

n

+ +

+=
+ +

. 

( ) ( )

1 1 2 2

1

2 2

4 1 1
lim lim lim4 4 .

41 1 1 1

n n

n

n nn n n
n

u x n n
x x

u xn n

+ +

+

¤ ¤ ¤

+ +
= Ö = =

+ + + +
 

 ɯʥʪʝʨʚʘʣ ʟʙʽʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʶ 4 1x<, ʟʚʽʜʩʠ 
1

4
x < ; 

1 1

4 4
x- < <. 

 ɼʦʩʣʽʜʠʤʦ ʛʨʘʥʠʯʥʽ ʪʦʯʢʠ ʮʴʦʛʦ ʽʥʪʝʨʚʘʣʫ.  

 ɼʣʷ 
1

4
x=  ʦʜʝʨʞʠʤʦ ʟʥʘʢʦʜʦʜʘʪʥʠʡ ʯʠʩʣʦʚʠʡ ʨʷʜ 

2
1

1

1n n

¤

= +
ä . ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʨʷʜʫ ʥʘ ʟʙʽʞʥʽʩʪʴ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʽʥʪʝʛʨʘʣʴʥʦʶ ʦʟʥʘʢʦʶ 

ʂʦʰʽ, 
2

1
( )

1
f x

x
= -
+

ʚʠʟʥʘʯʝʥʘ, ʥʝʧʝʨʝʨʚʥʘ, ʤʦʥʦʪʦʥʥʦ ʩʧʘʜʥʘ ʜʣʷ 1x a² ²: 

( ) ( )2 2 1
1 1

lim lim arctg lim arctg arctg1
1 1 2 4 4

|
b

b

b b b
n

dx dx
x b

x x

p p p
¤

¤ ¤ ¤
=

= = = - = - =
+ +ñ ñ . 

 ɯʥʪʝʛʨʘʣ ʟʙʽʛʘʻʪʴʩʷ, ʟʥʘʯʠʪʴ, ʟʙʽʛʘʻʪʴʩʷ ʽ ʨʷʜ 
2

1

1

1n n

¤

= +
ä , ʪʦʤʫ 

1

4
x=

ʥʘʣʝʞʠʪʴ ʦʙʣʘʩʪʽ ʟʙʽʞʥʦʩʪʽ.  

 ɼʣʷ 
1

4
x=- ʦʜʝʨʞʠʤʦ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ 

( )
2

1

1

1

n

n n

¤

=

-

+
ä . ɼʣʷ ʡʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʠʩʫʻʤʦ ʨʷʜ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ 
2

1

1

1n n

¤

= +
ä , ʷʢʠʡ  ʜʦʩʣʽʜʞʝʥʦ 

ʜʣʷ ʪʦʯʢʠ 
1

4
x= . ʆʪʞʝ, 

( )
2

1

1

1

n

n n

¤

=

-

+
ä  ʻ ʘʙʩʦʣʶʪʥʦ ʟʙʽʞʥʠʤ, ʪʦʤʫ ʪʦʯʢʘ 

1

4
x=-ʪʝʞ 

ʥʘʣʝʞʠʪʴ ʦʙʣʘʩʪʽ ʟʙʽʞʥʦʩʪʽ.  
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 ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʣʘʩʪʴ ʟʙʽʞʥʦʩʪʽ ʨʷʜʫ ī ʚʽʜʨʽʟʦʢ 
1 1

;
4 4

è ø
-é ù
ê ú

. 

( )1

3) .
2

n
n

n

x

¤

= -
ä  

ʇʦʙʫʜʫʻʤʦ ʨʷʜ ʽʟ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʯʣʝʥʽʚ ʜʘʥʦʛʦ ʨʷʜʫ 
1

.
2

n
n

n

x

¤

= -
ä  

ʎʝʡ ʨʷʜ ʟʥʘʢʦʜʦʜʘʪʥʠʡ. ʆʪʞʝ, ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʥʴʦʛʦ ʦʟʥʘʢʫ 

ɼʘʣʘʤʙʝʨʘ (ʧʨʠ ʮʴʦʤʫ ʭ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʟʘ ʜʝʷʢʠʡ ʧʘʨʘʤʝʪʨ): 

() ;
2

n n

n
u x

x
=
-

 ()1 1

1
;

2
n n

n
u x

x
+ +

+
=
-

 

()
()
1 1 1 1 1

1 ;
2 2

n

n

u x n

u x x n x n

+ +
= = +
- -

 

()
()
1 1 1 1

lim lim 1 .
2 2

n

n n
n

u x

u x x n x

+

¤ ¤
= + =

- -
 

ɿʘ ʦʟʥʘʢʦʶ ɼʘʣʘʤʙʝʨʘ ʮʝʡ ʨʷʜ ʙʫʜʝ ʟʙʽʞʥʠʤ, ʷʢʱʦ 

2 1, 3,1
1 2 1 ,

2 1 1;2

x x
x

x xx

- > >è è
< Ú - > Ú Úé é

- <- <- ê ê
 

ʽ ʨʦʟʙʽʞʥʠʤ ʜʣʷ 

2 1,1
1 1 1 3.

2 1;2

x
x

xx

- <ë
> Ú< Ú Ú < <ì

- >-- í
 

ɿʘʣʠʰʘʻʪʴʩʷ ʜʦʩʣʽʜʠʪʠ ʨʷʜ ʥʘ ʟʙʽʞʥʽʩʪʴ ʫ ʪʦʯʢʘʭ 1x=  ʽ 3.x=  ɼʣʷ 1x=  

ʤʘʻʤʦ ʨʷʜ ( )
1

1 ,
n

n

n
¤

=

-ä  ʘ ʜʣʷ ʪʦʯʢʠ 3x=  ð ʨʷʜ 
1

.
n

n
¤

=

ä  ʎʽ ʨʷʜʠ ʨʦʟʙʽʞʥʽ, ʙʦ, 

ʦʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʥʠʭ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʟʙʽʞʥʦʩʪʽ. ʆʪʞʝ, 

ʦʙʣʘʩʪʶ ʟʙʽʞʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʷʜʫ 
1 2

n
n

n

x

¤

= -
ä  ʙʫʜʝ ( ) ( ); 1 3; .xÍ -¤ Ç ¤ ʋ 

ʮʽʡ ʦʙʣʘʩʪʽ ʨʷʜ ʟʙʽʛʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʧʝʥʝʚʠʭ ʨʷʜʽʚ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ɺ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʚʠʥʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʚ ʨʷʜ ʄʘʢʣʦʨʝʥʘ: 

;,
!0

Rx
n

x
e

n

n

x Í=ä
¤

=

                                                          (1) 

;,
)!12(

)1(sin
0

12

Rx
n

x
x

n

n

n Í
+

-=ä
¤

=

+

                                   (2) 

;,
)!2(

)1(cos
0

2

Rx
n

x
x

n

n

n Í-=ä
¤

=

                                        (3) 

;11,)1()1ln(
1

1 ¢<--=+ ä
¤

=

- x
n

x
x

n

n

n
                                  (4)

;11,
)12(

)1(arctg
1

12

¢¢-
+

-=ä
¤

=

+

x
n

x
x

n

n

n                          (5) 

.1)1(
1

ä
¤

=

+=+
n

nn

m

m xCx                                              (6) 

ʈʦʟʢʣʘʜ (6) ʤʘʻ ʤʽʩʮʝ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: ʧʨʠ 0²m , ʷʢʱʦ [ ]1;1-Íx , ʧʨʠ 

01 <<- m , ʷʢʱʦ ( )1,1-Íx  ʪʘ ʧʨʠ 1¢m , ʷʢʱʦ ( )1,1-Íx . 

ʆʢʨʝʤʽ ʚʠʧʘʜʢʠ ʬʦʨʤʫʣʠ (6): 

ä
¤

=

<<--=
+ 0

;11,)1(
1

1

n

nn xx
x

                                  (7) 

ä
¤

=

<<-=
- 0

.11,
1

1

n

n xx
x

                                              (8) 
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 ʇʨʠʢʣʘʜ 3. ʉʢʽʣʴʢʠ ʯʣʝʥʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʷʜʫ ʄʘʢʣʦʨʝʥʘ ʪʨʝʙʘ ʚʟʷʪʠ, ʱʦʙ 

ʦʙʯʠʩʣʠʪʠ 5 33 ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001? 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʬʦʨʤʫʣʫ ʨʦʟʚʠʥʝʥʥʷ ʙʽʥʦʤʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ (6) ʚ ʨʷʜ 

ʄʘʢʣʦʨʝʥʘ 

2 3( 1) ( 1)( 2)
(1 ) 1 ...

1! 2! 3!

m m m m m m m
x x x x

- - -
+ = + + + + + 

 
( 1)...( 1)

..., ,
!

nm m m n
x m

n

- - +
+ + Í                          (1.3) 

ʷʢʠʡ ʤʘʻ ʤʽʩʮʝ ʚ ʟʘʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʘʭ ʬʦʨʤʫʣʠ (6). 

ʇʝʨʝʪʚʦʨʠʤʦ 5 33 ʪʘʢ, ʱʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʫʣʫ (1.3). 

5 5 5
1

33 32 1 2 1 .
32

= + = + 

 ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʨʷʜʦʤ, ʜʽʩʪʘʥʝʤʦ ʪʘʢʠʡ ʟʙʽʞʥʠʡ ʟʥʘʢʦʧʝʨʝʤʽʞʥʠʡ ʨʷʜ: 

1
2

5
5

3

1 1 1 1 1 1 1
33 2 1 2 1 1

32 5 32 2! 5 5 32

1 1 1 1 1
1 2 ... .

3! 5 5 5 32

åå õ å õ å õ
= + = + Ö + Ö Ö - Ö +ææ ö æ ö æ öæç ÷ ç ÷ ç ÷ç

õå õ å õ å õ
+ Ö Ö - Ö - Ö +öæ ö æ ö æ ööç ÷ ç ÷ ç ÷÷

 

 ɼʣʷ ʪʘʢʦʛʦ ʨʷʜʫ ʧʦʭʠʙʢʘ ʫ ʨʘʟʽ ʦʙʯʠʩʣʝʥʥʷ ʡʦʛʦ ʩʫʤʠ ʟʘ ʬʦʨʤʫʣʦʶ 

nS S=  ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʝʨʰʦʛʦ ʽʟ ʚʽʜʢʠʥʫʪʠʭ ʯʣʝʥʽʚ. 

ʆʙʯʠʩʣʶʻʤʦ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʯʣʝʥʠ ʨʷʜʫ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʟʥʘʡʜʝʤʦ 

ʪʘʢʠʡ, ʱʦ ʙʫʜʝ ʤʝʥʰʠʡ ʟʘ 0,001; ʮʝ ʽ ʙʫʜʝ ʧʝʨʰʠʡ ʽʟ ʚʽʜʢʠʥʫʪʠʭ ʯʣʝʥʽʚ. 

1 2;u =  2

1
;

80
u =  3

4
0,001.

5 5 1024
u = <

Ö Ö
 

 ʆʪʞʝ, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 5 33 ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʜʦʩʪʘʪʥʴʦ ʟʘʣʠʰʠʪʠ ʜʚʘ 

ʯʣʝʥʠ ʨʷʜʫ. ʄʘʻʤʦ 

5 1 1
33 2 1 2,013.

5 32

å õ
º + Ö =æ ö
ç ÷
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 ʇʨʠʢʣʘʜ 4. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʢʣʘʜ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʚ 

ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ, ʦʙʯʠʩʣʠʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,001.  

1) 
1

0

sin
;

x
dx

xñ
  2) 

1 2

0

cos
4

x
dxñ . 

 ʈʦʟʚô̫ ʟʫʚʘʥʥʷ. 

 1) ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ (2), ʟʘ ʷʢʦʶ 

( )
( )

3 5 7 2 1
1

sin ... 1 ...
3! 5! 7! 2 1 !

n
nx x x x

x x
n

-
-

= - + + + + - Ö +
-

                         (1.4)

 

 ɿʘʧʠʰʝʤʦ ʨʷʜ ʜʣʷ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 
sin

( )
x

f x
x

=  ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʫʣʠ (1.4): 

( )
( )

2 4 6 2 2
1sin

1 ... 1 ...
3! 5! 7! 2 1 !

n
nx x x x x

x n

-
-

= - + + + + - Ö +
-

 

 ɺʽʥ ʟʙʽʛʘʻʪʴʩʷ ʥʘ ʚʩʽʡ ʯʠʩʣʦʚʽʡ ʦʩʽ, ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʫʩʶʜʠ ʧʦʯʣʝʥʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ. ɿʥʘʯʠʪʴ, 

( )
( )

1 1 2 4 6 2 2
1

0 0

sin
1 ... 1 ...

3! 5! 7! 2 1 !

n
nx x x x x

dx dx
x n

-
-å õ

= - + + + + - Ö + =æ ö
-ç ÷

ñ ñ
3 5 7

1

0

1 1 1
... 1 ...

3 3! 5 5! 7 7! 18 600 35280
|

x x x
x
å õ
= - + - + = - + - =æ ö

Ö Ö Öç ÷
 

1 0,0556 0,0017 0,00003... 0,946.= - + - =  

 ʊʘʢ ʷʢ ʯʝʪʚʝʨʪʠʡ ʯʣʝʥ ʦʜʝʨʞʘʥʦʛʦ ʟʥʘʢʦʟʤʽʥʥʦʛʦ ʨʷʜʫ ʤʝʥʰʝ 0,001a= , 

ʪʦ ʤʠ ʚʽʜʢʠʥʫʣʠ ʚʩʽ ʯʣʝʥʠ ʨʷʜʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʯʝʪʚʝʨʪʦʛʦ. 

 ɿʥʘʯʠʪʴ, 
1

0

sin
0,946

x
dx

x
ºñ . 

 2) 
1 2

0

cos .
4

x
dxñ  

ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ (3) ʜʣʷ ʬʫʥʢʮʽʾ cos :y x=  
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( )
( )

2 4 2

cos 1 ... 1 ...
2! 4! 2 !

n
nx x x

x
n

= - + - + - + 

 ɿʘʧʠʰʝʤʦ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʜʣʷ ʧʽʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ: 

( )
( )

2 4 2
2 2 2

2 4 4 4
cos 1 ... 1 ...

4 2! 4! 2 !

n

n

x x x

x

n

å õ å õ å õ
æ ö æ ö æ ö
ç ÷ ç ÷ ç ÷= - + - + - + 

 ɺʽʥ ʟʙʽʛʘʻʪʴʩʷ ʥʘ ʚʩʽʡ ʯʠʩʣʦʚʽʡ ʦʩʽ, ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʫʩʶʜʠ ʧʦʯʣʝʥʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ. ɿʥʘʯʠʪʴ, 

1 12 4 8 5 9
1

0
0 0

cos 1 ... ...
4 16 2! 256 4! 5 32 9 256 24

|
x x x x x

dx dx x
å õ å õ

= - + - = - + - =æ ö æ ö
Ö Ö Ö Ö Öç ÷ ç ÷

ñ ñ

1 1
1 ... 0,994.

160 55296
= - + - º  

 

ʅʘʙʣʠʞʝʥʝ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

 ʇʨʠʢʣʘʜ 5. ɿʥʘʡʪʠ ʨʦʟʢʣʘʜ ʫ ʩʪʝʧʝʥʝʚʠʡ ʨʷʜ ʟʘ ʩʪʝʧʝʥʷʤʠ ( )1x-  

ʨʦʟʚôʷʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 
32y x y¡= + , ()1 1y =  (ʟʘʧʠʩʘʪʠ ʪʨʠ 

ʧʝʨʰʠʭ ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʫʣʷ ʯʣʝʥʠ ʮʴʦʛʦ ʨʦʟʢʣʘʜʫ). 

 ʈʦʟʚô̫ ʟʫʚʘʥʥʷ. 

 ʏʘʩʪʠʥʥʠʡ ʨʦʟʚô̫ ʟʦʢ ( )y x ʨʽʚʥʷʥʥʷ ( , ),y f x y¡=  ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ 

ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ 
0 0( )y x y=  ʰʫʢʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʨʦʟʢʣʘʜʫ ʚ ʨʷʜ 

( ) ( )
20 0

0 0 0

( ) ( )
( ) ( ) ...

1! 2!

y x y x
y x y x x x x x

¡ ¡¡
= + - + - + + 

( )
( )

0
0

( )
...

!

n
ny x

x x
n

+ - +                                   (1.5) 

 ʊʦʯʢʘ 1x=  ʥʝ ʷʚʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦʶ ʜʣʷ ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʪʦʤʫ ʡʦʛʦ 

ʨʦʟʚôʷʟʦʢ ʤʦʞʥʘ ʰʫʢʘʪʠ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ 

() ()
()
( )

()
( )

()
( )

2 31 1 1
1 1 2 1 ...

1! 2! 3!

y y y
y x y x x x

¡ ¡¡ ¡¡¡
= + Ö - + Ö - + Ö - +

 

 ʊʦʜʽ ʤʘʻʤʦ:
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()1 2 1 3;y¡ = + = 

22 3y y y¡¡ ¡= + Ö; () 21 2 3 1 3 2 9 11.y¡¡= + Ö Ö = + =
 

 ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ, ʦʪʨʠʤʫʻʤʦ
 

() ( ) ( )
23 11

1 1 1 ...
1 2

y x x x= + - + - + ī 

ʨʦʟʢʣʘʜ ʨʦʟʚôʷʟʢʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

 

1.2.3. ʈʷʜʠ ʌʫʨô̒ 

ʈʷʜ ʌʫʨôʻ ʧʝʨʽʦʜʠʯʥʦʾ ʬʫʥʢʮʽʾ ()f x  ʟ ʧʝʨʽʦʜʦʤ 2p, ʟʘʜʘʥʦʾ ʥʘ ʚʽʜʨʽʟʢʫ 

[ ];-p p, ʤʘʻ ʚʠʛʣʷʜ 

 () ( )0

1

cos sin
2

n n

n

a
f x a nx b nx

¤

=

= + +ä ,  (1.6) 

ʜʝ  

()0

1
a f x dx

p

-p

=
pñ

, ()
1

cosna f x nxdx

p

-p

=
pñ

, ()
1

sin .nb f x nxdx

p

-p

=
pñ

           (1.7) 

ʇʨʠʢʣʘʜ 6. ʈʦʟʚʠʥʫʪʠ ʚ ʨʷʜ ʌʫʨôʻ ʬʫʥʢʮʽʶ ()f x x=p+, ʟʘʜʘʥʫ ʥʘ 

ʧʨʦʤʽʞʢʫ ( ],-p p. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. 

ɿʥʘʭʦʜʠʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʨʷʜʫ ʌʫʨôʻ ʟʘ ʬʦʨʤʫʣʘʤʠ (1.7): 

( )0

1 1 1
0 2a x dx dx xdx x

pp p p

-p-p -p -p

p
= p+ = pÖ + = Ö + = p
p p p pñ ñ ñ , 

( )
ʧʘʨʥʘ ʥʝʧʘʨʥʘ

1 1 1
cos cos cosna x nxdx nxdx x nxdx

p p p

-p -p -p

= p+ = p + =
p p pñ ñ ñ  

( )
0

0

2 2
2 cos sin sin sin0 0nxdx nx n

n

p
pp

= Ö = = p- =
p pñ , 
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( )
ʥʝʧʘʨʥʘ ʧʘʨʥʘ

1 1
sin sin sinnb x nxdx nxdx x nxdx

p p p

-p -p -p

p
= p+ = p + =
p p pñ ñ ñ  

0

, sin
2

sin 1
, cos

u x dv nxdx

x nxdx
du dx v nx

n

p = =

= = =
p = =-ñ  

20 0

0

2 1 1 2 1 1
cos cos cos 0 cos0 sinx nx nxdx n nx

n n n n n

p
p på õ på õ

= - + = - p+ Ö Ö ++ =æ ö æ ö
p pç ÷ç ÷

ñ  

( )2

2 1 2
cos sin sin0 cosn n n

n n n

på õ
= - p+ p- =- p=æ ö
pç ÷

 

( ) ( )
12 2

1 1
n n

n n

+
=- Ö - = -. 

 ʆʪʞʝ, ( )
1

0

2
2 , 0, 1 .

n

n na a b
n

+
= p = = - 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʬʦʨʤʫʣʦʶ (1.6) ʨʷʜ ʌʫʨôʻ ʜʣʷ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʤʘʻ 

ʚʠʛʣʷʜ 

() ( )
( )

1

1

1 1

12 2
1 sin 2 sin

2

n

n

n n

f x nx nx
n n

+
¤ ¤

+

= =

-p
= + - =p+ä ä , 

ʘʙʦ 

()
1 1

2 sin sin2 sin3 ...
2 3

f x x x x
å õ

=p+ - + -æ ö
ç ÷

. 

ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʜʘʥʦʾ (ʨʠʩ. 1.1) ʬʫʥʢʮʽʾ y x=p+. 
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x

y

¶

¶2p

p

-p2- p3- p p 2p 3p

2

p

y x=p+

O

3

2

p

 

ʈʠʩ. 1.1. ɺʠʛʣʷʜ ʬʫʥʢʮʽʾ. 

ʉʫʤʘ ʨʷʜʫ ʌʫʨôʻ (ʟʘ ʪʝʦʨʝʤʦʶ ɼʽʨʽʭʣʝ) ʚ ʪʦʯʢʘʭ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ 

ʜʦʨʽʚʥʶʻ ʾʾ ʟʥʘʯʝʥʥʶ. ʅʘʧʨʠʢʣʘʜ, ʚ ʪʦʯʮʽ 
0 0x =  ʩʫʤʘ ʨʷʜʫ ()0 0S x =p+ =p. ɺ 

ʪʦʯʮʽ 0
2

x
p
=  ʩʫʤʘ ʨʷʜʫ 

3

2 2 2
S
p p på õ
=p+ =æ ö

ç ÷
. 

ʅʘ ʢʽʥʮʷʭ ʽʥʪʝʨʚʘʣʫ, ʥʘʧʨʠʢʣʘʜ, ʚ ʪʦʯʢʘʭ 
0 ,x =°p ʩʫʤʘ ʨʷʜʫ 

( ) () ()( ) ( )
0 0

1 1
lim lim 2 0

2 2x x
S f x f x

p- -p+
°p = + = p+ =p. 

ʇʨʠʢʣʘʜ 7. ʌʫʥʢʮʽʷ ()f x x=  ʟʘʜʘʥʘ ʥʘ ʧʨʦʤʽʞʢʫ ( ]0,p. ʈʦʟʚʠʥʫʪʠ ʾʾ ʚ 

ʨʷʜ ʌʫʨôʻ ʟʘ ʢʦʩʠʥʫʩʘʤʠ. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ. 

ɼʘʥʫ ʬʫʥʢʮʽʶ ʧʦʪʨʽʙʥʦ ʜʦʚʠʟʥʘʯʠʪʠ ʥʘ ʚʽʜʨʽʟʢʫ [ ], 0-p  ʪʘʢ, ʱʦʙ ʚʦʥʘ 

ʙʫʣʘ ʧʘʨʥʦʶ (ʨʠʩ. 1.2). ʇʦʢʣʘʜʝʤʦ y x=- ʧʨʠ [ ], 0xÍ -p. ɺʚʘʞʘʻʤʦ ʬʫʥʢʮʽʶ 

ʧʝʨʽʦʜʠʯʥʦʶ, 2T= p. 

 

x

y

¶
p

-p2- p3- p p 2p 3pO

 

ʈʠʩ. 1.2. ʇʘʨʥʝ ʧʨʦʜʦʚʞʝʥʥʷ ʬʫʥʢʮʽʾ. 

 

 ʌʫʥʢʮʽʷ ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʚʩʽʡ ʦʩʽ. 
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 ʗʢʱʦ ʬʫʥʢʮʽʷ ()f x  ʧʘʨʥʘ, ʪʦ ʚ ʬʦʨʤʫʣʘʭ (1.7) ʢʦʝʬʽʮʽʻʥʪʠ 0nb =  ʽ ʨʷʜ 

ʌʫʨôʻ ʤʘʻ ʚʠʛʣʷʜ () 0

1

cos
2

n

n

a
f x a nx

¤

=

= +ä  ʜʣʷ [ ],xÍ -p p, ʜʝ 

()0

0

2
a f x dx

p

=
pñ

,   ()
0

2
cos .na f x nxdx

p

=
pñ

  (1.8) 

 ʂʦʝʬʽʮʽʻʥʪʠ ʨʷʜʫ ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʘʤʠ (1.8): 

2 2

0

0 0

2 2

2

x
a xdx

pp
p

= = Ö = =p
p p pñ , 

00 0

0

, cos
2 2 1

cos sin sin1
, sin

n

u x dv nxdx
x

a x nxdx nx nxdx
n ndu dx v nx

n

pp p
å õ= =
æ ö

= = == - =æ ö
p p= = æ ö

ç ÷

ñ ñ   

( ) ( )
( )

2 2 20
2

0, 2 ,
2 1 2 2

2 ( 2)cos cos cos0 ( 1) 1
, 2 1.

2 1

n

n k

nx n
n kn n n

k

p

=è
é
Ö -= Ö = p- = - - =

é = -p p p
ép -ê

 

 ɿʘʧʠʰʝʤʦ ʨʷʜ ʌʫʨôʻ   

() 2
1

1
4 cos(2 1)

2 (2 1)k

f x k x
k

¤

=

p
= - -

p -
ä  

ʘʙʦ  

() 2

2 2cos 2cos3 2cos5
... .

2 1 9 5

x x x
f x

p å õ
= + - - - -æ ö

pç ÷
 

ʇʨʠʢʣʘʜ 8. ʈʦʟʚʠʥʫʪʠ ʚ ʨʷʜ ʌʫʨôʻ ʬʫʥʢʮʽʶ 
[ )

[ )

1 ʧʨʠ 0, ,

1 ʧʨʠ ,0 ,

x
y

x

ë Í p
=ì
- Í -pí

 

ʟʘʜʘʥʫ ʥʘ ʧʨʦʤʽʞʢʫ [ ),-p p. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ. 

ɿʘʜʘʥʘ ʬʫʥʢʮʽʷ ʻ ʥʝʧʘʨʥʦʶ, ʪʦʤʫ ʚ ʬʦʨʤʫʣʘʭ (1.7) ʢʦʝʬʽʮʽʻʥʪʠ 0na = , 

0 0a = . ɿʘʣʠʰʘʶʪʴʩʷ ʣʠʰʝ ()
0

2
sinnb f x nxdx

p

=
pñ

 ʧʨʠ [ ], .xÍ -p p 
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( )( )0

0

0, 2 ,
2 2 2

1 sin cos 1 1 4
, 2 1.

(2 1)

n

n

n k

b nxdx nx
n kn n

k

p
p

=è
é= Ö =- =- - - =
é = -p p p
p -éê

ñ  

ɿʘʧʠʰʝʤʦ ʨʷʜ ʌʫʨôʻ 

()
( )

1

sin 2 14 sin3 sin5 4
sin ...

3 5 2 1k

k xx x
f x x

k

¤

=

-å õ
= + + + =æ ö
p p -ç ÷

ä . 
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ʈʦʟʜʽʣ ɯɯ 

 

ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ 

 

2.1. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ 

 

ɺʘʨʽʘʥʪ 1 

1. ʇʽʜʧʨʠʻʤʩʪʚʦ ʚʠʛʦʪʦʚʣʷʻ 96% ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ, ʧʨʠʯʦʤʫ 80% ʽʟ 

ʥʠʭ ʚʠʱʦʛʦ ʩʦʨʪʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʟʷʪʠʡ ʥʘʚʤʘʥʥʷ ʚʠʨʽʙ ʙʫʜʝ 

ʩʪʘʥʜʘʨʪʥʠʤ, ʘ ʥʝ ʚʠʱʦʛʦ ʩʦʨʪʫ. 

2. ʅʘ ʩʢʣʘʜ ʘʚʪʦʤʘʰʠʥʘʤʠ ʟʘʚʦʟʠʪʴʩʷ 30% ʩʢʣʷʥʠʭ ʙʘʥʦʢ, ʘ ʨʝʰʪʘ ï 

ʟʘʣʽʟʥʠʮʝʶ. ʁʤʦʚʽʨʥʽʩʪʴ ʨʦʟʙʠʚʘʥʥʷ ʩʢʣʷʥʠʭ ʙʘʥʦʢ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʥʘ 

ʘʚʪʦʤʘʰʠʥʘʭ ʜʦʨʽʚʥʶʻ 0,01, ʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʟʘʣʽʟʥʠʮʝʶ ï ʫʜʚʽʯʽ ʤʝʥʰʝ. 

ɺʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʫʟʷʪʘ ʥʘʚʤʘʥʥʷ ʥʘ ʩʢʣʘʜʽ ʙʘʥʢʘ ʚʠʷʚʠʪʴʩʷ 

ʨʦʟʙʠʪʦʶ. 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ  

 

ʍ -2 -1 0 4 5 7 

ʈ 0,12 0,18 0,2 0,3 0,17 0,03 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ :)(xF  

î
î

í

î
î

ì

ë

>

¢<

¢

=

.3,1

,30,
27

,0,0

)(
3

x

x
x

x

xF  

ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 
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ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).2,1(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  2 6 10 14 

1 0,25 0,25 0 0,05 

4 0,2 0,1 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32

xX
Y

yY
X

==
 

4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
=

32

,
xX

YM
yY

XM  

ʪʘ ʜʠʩʧʝʨʩʽʾ ö
÷

õ
æ
ç

å
=ö

÷
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

 

0   2   4   5   6 

2   1   2   0   4 

3   4   3   4   2 

1   2   0   4   4 

4   4   2   5   1 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 
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ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 2 

1. ʉʪʫʜʝʥʪ ʧʨʠʡʰʦʚ ʩʢʣʘʜʘʪʠ ʽʩʧʠʪ, ʟʥʘʶʯʠ ʟ 50 ʧʠʪʘʥʴ ʧʨʦʛʨʘʤʠ ʣʠʰʝ 

36. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʪʫʜʝʥʪ ʚʽʜʧʦʚʽʩʪʴ ʭʦʯʘ ʙ ʥʘ ʦʜʥʝ ʽʟ ʜʘʥʠʭ ʡʦʤʫ 

ʪʨʴʦʭ ʟʘʧʠʪʘʥʴ? 

2. ɯʤʦʚʽʨʥʽʩʪʴ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʥʘ ʟʘʥʷʪʪʽ ʜʦʨʽʚʥʶʻ 0,9. ʏʦʤʫ 

ʜʦʨʽʚʥʶʻ ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʯʠʩʣʦ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʩʫʪʥʽʭ ʥʘ ʟʘʥʷʪʪʽ, ʷʢʱʦ ʚʩʴʦʛʦ ʫ 

ʛʨʫʧʽ 35 ʩʪʫʜʝʥʪʽʚ? 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ   

 

ʍ -2 -1 0 1 3 4 

ʈ 0,15 0,2 0,25 0,2 0,15 0,05 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ  ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).2,1(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 
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Y
X  4 6 8 10 

1 0,1 0,05 0,15 0,1 

4 0,15 0,3 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

 

6   4   6   6   2 

2   1   4   0   5 

2   0   3   2   1 

1   2   1   4   4 

4   4   2   2   6 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 
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ɺʘʨʽʘʥʪ 3 

1. ʇʽʜʧʨʠʻʤʩʪʚʦ ʚʠʛʦʪʦʚʣʷʻ 98% ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ, ʧʨʠʯʦʤʫ 85% ʽʟ 

ʥʠʭ ʚʠʱʦʛʦ ʩʦʨʪʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʟʷʪʠʡ ʥʘʚʤʘʥʥʷ ʚʠʨʽʙ ʙʫʜʝ 

ʚʠʱʦʛʦ ʩʦʨʪʫ. 

2. ɼʚʘ ʝʢʦʥʦʤʽʩʪʠ ʟʘʧʦʚʥʶʶʪʴ ʜʦʢʫʤʝʥʪʠ ʽ ʩʢʣʘʜʘʶʪʴ ʾʭ ʫ ʩʧʽʣʴʥʫ ʧʘʧʢʫ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʟʨʦʙʠʪʠ ʧʦʤʠʣʢʫ ʜʣʷ ʧʝʨʰʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ʜʦʨʽʚʥʶʻ 0,1, ʜʣʷ 

ʜʨʫʛʦʛʦ ï 0,2. ʇʝʨʰʠʡ ʝʢʦʥʦʤʽʩʪ ʟʘʧʦʚʥʠʚ 40 ʜʦʢʫʤʝʥʪʽʚ, ʜʨʫʛʠʡ ï 60. ʇʽʜ ʯʘʩ 

ʧʝʨʝʚʽʨʢʠ ʥʘʚʤʘʥʥʷ ʚʟʷʪʠʡ ʟ ʧʘʧʢʠ ʜʦʢʫʤʝʥʪ ʚʠʷʚʠʚʩʷ ʟ ʧʦʤʠʣʢʦʶ. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʡʦʛʦ ʟʘʧʦʚʥʠʚ ʧʝʨʰʠʡ ʝʢʦʥʦʤʽʩʪ. 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ   

 

ʍ -3 -1 0 1 3 5 

ʈ 0,13 0,17 0,2 0,3 0,18 0,02 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).5,4(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 
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Y
X  1 3 5 7 

3 0,05 0,05 0,1 0,1 

4 0,2 0,35 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

 

1   4   5   0   6 

5   1   4   6   3 

3   2   1   1   5 

2   1   5   4   0 

4   5   2   5   6 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 
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ɺʘʨʽʘʥʪ 4 

1. ʇʨʠ ʩʪʨʽʣʴʙʽ ʟ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʙʨʦʾ ʚʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ ʚʣʫʯʝʥʴ ʚ ʮʽʣʴ 

ʜʦʨʽʚʥʶʻ 0,95. ɿʥʘʡʪʠ ʯʠʩʣʦ ʚʣʫʯʝʥʴ, ʷʢʱʦ ʟʨʦʙʣʝʥʦ 160 ʧʦʩʪʨʽʣʽʚ. 

2. ɭ 7 ʩʪʘʥʜʘʨʪʥʠʭ ʪʘ 3 ʥʝʩʪʘʥʜʘʨʪʥʽ ʜʝʪʘʣʽ. ʅʘʚʤʘʥʥʷ ʙʝʨʫʪʴ 3 ʽʟ ʥʠʭ ʽʟ 

ʧʦʚʝʨʥʝʥʥʷʤ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʝʨʝʜ ʫʟʷʪʠʭ ʜʝʪʘʣʝʡ ʥʝʤʘʻ 

ʩʪʘʥʜʘʨʪʥʠʭ. 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ   

 

ʍ 2 4 7 9 12 15 

ʈ 0,05 0,15 0,35 0,2 0,15 0,1 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).4,3(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  2 5 6 8 

1 0,15 0,05 0,1 0,1 

4 0,25 0,2 0,05 0,1 
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ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

6   2   3   3   4 

1   2   2   1   6 

4   0   3   4   3 

2   3   1   2   4 

5   3   5   3   6 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 5 

1. ɼʣʷ ʨʫʡʥʫʚʘʥʥʷ ʤʦʩʪʘ ʜʦʩʪʘʪʥʴʦ ʚʣʫʯʝʥʥʷ ʦʜʥʽʻʾ ʘʚʽʘʮʽʡʥʦʾ ʙʦʤʙʠ. 

ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʤʽʩʪ ʙʫʜʝ ʟʨʫʡʥʦʚʘʥʦ, ʷʢʱʦ ʥʘ ʥʴʦʛʦ ʩʢʠʥʫʣʠ 3 

ʙʦʤʙʠ ʪʘ  ʡʤʦʚʽʨʥʦʩʪʽ ʚʣʫʯʝʥʥʷ ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ 0,6; 0,7 ʪʘ 0,9. 

2. ɼʝʪʘʣʴ ʤʦʞʝ ʥʘʜʽʡʪʠ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘ ʧʝʨʰʠʡ ʚʝʨʩʪʘʪ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,8, 

ʘ ʥʘ ʜʨʫʛʠʡ ʚʝʨʩʪʘʪ ï ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,2. ʇʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʽ ʥʘ ʧʝʨʰʦʤʫ ʡ 

ʜʨʫʛʦʤʫ ʚʝʨʩʪʘʪʘʭ ʡʤʦʚʽʨʥʽʩʪʴ ʜʦʧʫʩʪʠʪʠ ʙʨʘʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʻ 0,01 ʽ 0,02. 
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ʆʙʨʦʙʣʝʥʽ ʜʝʪʘʣʽ ʩʢʣʘʜʘʶʪʴ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. ʅʘʚʤʘʥʥʷ ʚʟʷʪʘ ʜʝʪʘʣʴ 

ʚʠʷʚʠʣʘʩʴ ʙʨʘʢʦʚʘʥʦʶ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʦʙʨʦʙʣʷʣʘʩʴ ʥʘ 

ʧʝʨʰʦʤʫ ʚʝʨʩʪʘʪʽ. 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ   

 

ʍ 3 4 7 9 12 14 

ʈ 0,1 0,3 0,2 0,05 0,15 0,2 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).4;5,2(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  4 5 7 8 

2 0,2 0,05 0 0,1 

5 0,2 0,3 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  



  

39 

 

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

1   0   2   4   0 

0   2   3   0   5 

2   6   1   5   2 

1   0   2   3   1 

3   2   4   2   5 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 6 

1. ʂʦʞʝʥ ʽʟ ʪʨʴʦʭ ʩʪʨʽʣʴʮʽʚ ʚʠʢʦʥʫʻ ʦʜʠʥ ʧʦʩʪʨʽʣ ʧʦ ʤʽʰʝʥʽ. ʁʤʦʚʽʨʥʦʩʪʽ 

ʾʭʥʴʦʛʦ ʚʣʫʯʝʥʥʷ ʚ ʤʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ 0,6; 0,7 ʪʘ 0,8. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʦʤ ʮʠʭ ʪʨʴʦʭ ʧʦʩʪʨʽʣʽʚ ʙʫʜʝ ʪʽʣʴʢʠ: 

ʘ) ʦʜʥʝ ʚʣʫʯʝʥʥʷ; 

ʙ) ʭʦʯʘ ʙ ʦʜʥʝ ʚʣʫʯʝʥʥʷ. 

2. ʉʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 60%. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʟ ʯʦʪʠʨʴʦʭ 

ʧʦʩʽʷʥʠʭ ʥʘʩʽʥʠʥ ʟʽʡʜʝ ʜʚʽ? 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ 
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ʍ -5 -4 0 1 2 4 

ʈ 0,15 0,2 0,25 0,2 0,15 0,05 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).1;0(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  1 4 7 12 

3 0,15 0,05 0,1 0,1 

5 0,25 0,2 0,05 0,1 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

2   4   6   4   5 

3   2   5   3   2 

0   4   3   4   4 

4   1   6   2   6 

0   2   2   4   4 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 7 

1. ʇʽʩʣʷ ʙʫʨʽ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ 20-ʤ ʪʘ 45-ʤ ʢʽʣʦʤʝʪʨʘʤʠ ʣʽʥʽʾ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʚʽʜʙʫʚʩʷ ʦʙʨʠʚ ʧʨʦʚʦʜʫ. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʙʨʠʚ 

ʚʽʜʙʫʚʩʷ ʤʽʞ 30-ʤ ʽ 40-ʤ ʢʽʣʦʤʝʪʨʘʤʠ ʣʽʥʽʾ? 

2. ɼʚʘ ʝʢʦʥʦʤʽʩʪʠ ʟʘʧʦʚʥʶʶʪʴ ʜʦʢʫʤʝʥʪʠ ʽ ʩʢʣʘʜʘʶʪʴ ʾʭ ʫ ʩʧʽʣʴʥʫ ʧʘʧʢʫ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʟʨʦʙʠʪʠ ʧʦʤʠʣʢʫ ʜʣʷ ʧʝʨʰʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ʜʦʨʽʚʥʶʻ 0,1, ʜʣʷ 

ʜʨʫʛʦʛʦ ï 0,2. ʇʝʨʰʠʡ ʝʢʦʥʦʤʽʩʪ ʟʘʧʦʚʥʠʚ 40 ʜʦʢʫʤʝʥʪʽʚ, ʜʨʫʛʠʡ ï 60. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʚʟʷʪʠʡ ʟ ʧʘʧʢʠ ʜʦʢʫʤʝʥʪ ʙʫʜʝ ʟ ʧʦʤʠʣʢʦʶ.  

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ   

 

ʍ 1 4 8 9 12 13 

ʈ 0,13 0,17 0,2 0,3 0,18 0,02 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).2;5,1(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  4 6 7 9 

5 0,15 0,05 0,2 0,15 

6 0,2 0,1 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

4   5   1   5   6 

3   4   3   0   1 
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5   1   4   4   0 

1   4   1   2   4 

4   2   4   3   5 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 8 

1. ʇʽʜʧʨʠʻʤʩʪʚʦ  ʚʠʛʦʪʦʚʣʷʻ 99% ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ, ʧʨʠʯʦʤʫ 70% ʽʟ 

ʥʠʭ ï ʚʠʱʦʛʦ ʩʦʨʪʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʟʷʪʠʡ ʥʘʚʤʘʥʥʷ ʚʠʨʽʙ ʙʫʜʝ 

ʚʠʱʦʛʦ ʩʦʨʪʫ. 

2. ɯʤʦʚʽʨʥʽʩʪʴ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʥʘ ʟʘʥʷʪʪʽ ʜʦʨʽʚʥʶʻ 0,7. ʏʦʤʫ 

ʜʦʨʽʚʥʶʻ ʥʘʡʽʤʦʚʽʨʥʽʰʝ  ʯʠʩʣʦ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʩʫʪʥʽʭ ʥʘ ʟʘʥʷʪʪʽ, ʷʢʱʦ ʚ ʛʨʫʧʽ 32  

ʩʪʫʜʝʥʪʠ.  

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ 

 

ʍ -2 -1 0 1 4 6 

ʈ 0,12 0,28 0,22 0,18 0,12 0,08 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  
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ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).5,2;1(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

 

Y
X  5 8 10 12 

7 0,1 0,05 0,15 0,1 

12 0,15 0,3 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

2   0   5   4   3 

5   3   4   3   4 

2   1   3   1   2 

4   0   4   3   6 

5   2   3   0   3 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 
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ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɺʘʨʽʘʥʪ 9 

1. ʉʪʫʜʝʥʪ ʧʨʠʡʰʦʚ ʩʢʣʘʜʘʪʠ ʽʩʧʠʪ, ʟʥʘʶʯʠ ʟ 50 ʧʠʪʘʥʴ ʧʨʦʛʨʘʤʠ ʣʠʰʝ 

36. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʪʫʜʝʥʪ ʥʝ ʚʽʜʧʦʚʽʩʪʴ ʥʘ ʚʩʽ ʪʨʠ   ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʡʦʤʫ ʟʘʧʠʪʘʥʥʷ? 

2. ʉʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 60%. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʟ ʯʦʪʠʨʴʦʭ 

ʧʦʩʽʷʥʠʭ ʥʘʩʽʥʠʥ ʟʽʡʜʫʪʴ ʫʩʽ ʯʦʪʠʨʠ ? 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ 

 

ʍ -7 -5 -2 1 5 9 

ʈ 0,13 0,17 0,2 0,3 0,18 0,02 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  

î
î

í

î
î

ì

ë

>

¢<
+

¢

=

.1,1

,10,
2

,0,0
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x

x
xx

x

xF  

ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).2;5,0(),( =ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 
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Y
X  5 7 10 14 

2 0,25 0,25 0 0,05 

8 0,2 0,1 0,05 0,1 

 

ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32

xX
Y

yY
X

==
 

4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
÷

õ
æ
ç

å
=ö

÷

õ
æ
ç

å
=

32

,
xX

YM
yY

XM  

ʪʘ ʜʠʩʧʝʨʩʽʾ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

 

2   6   5   1   6 

1   3   1   3   2 

3   4   2   3   5 

2   5   6   0   2 

5   1   3   2   4 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 
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ɺʘʨʽʘʥʪ 10 

1. ɺ ʫʨʥʽ 7 ʙʽʣʠʭ ʽ 3 ʯʦʨʥʠʭ ʢʫʣʽ. ʅʘʚʤʘʥʥʷ ʦʜʥʫ ʟʘ ʦʜʥʦʶ ʚʠʡʤʘʶʪʴ ʜʚʽ 

ʢʫʣʽ ʟ ʧʦʚʝʨʥʝʥʥʷʤ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʠʡʥʷʪʽ ʢʫʣʽ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ. 

2. ʅʘ ʩʢʣʘʜ ʘʚʪʦʤʘʰʠʥʘʤʠ ʟʘʚʦʟʠʪʴʩʷ 75% ʩʢʣʷʥʠʭ ʙʘʥʦʢ, ʘ ʨʝʰʪʘ ï 

ʟʘʣʽʟʥʠʮʝʶ. ʁʤʦʚʽʨʥʽʩʪʴ ʨʦʟʙʠʚʘʥʥʷ ʩʢʣʷʥʠʭ ʙʘʥʦʢ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʥʘ 

ʘʚʪʦʤʘʰʠʥʘʭ ʜʦʨʽʚʥʶʻ 0,03, ʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʟʘʣʽʟʥʠʮʝʶ ï ʫʪʨʠʯʽ ʤʝʥʰʝ. 

ʋʟʷʪʘ ʥʘʚʤʘʥʥʷ ʥʘ ʩʢʣʘʜʽ ʙʘʥʢʘ ʚʠʷʚʠʣʘʩʴ ʨʦʟʙʠʪʦʶ. ɺʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ  ʚʦʥʘ ʧʨʠʚʝʟʝʥʘ ʟʘʣʽʟʥʠʮʝʶ. 

3. ɿʘ ʜʘʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ  

 

ʍ -3 -2 0 1 2 4 

ʈ 0,13 0,17 0,2 0,3 0,18 0,02 

 

ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʛʦʢʫʪʥʠʢ ʨʦʟʧʦʜʽʣʫ. ɿʥʘʡʪʠ )(),( XDXM  ʽ ).(Xs  

 4. ɺʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ:)(xF  
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ʇʦʪʨʽʙʥʦ: ʘ) ʟʥʘʡʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ );(xf  

 ʙ) ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ )(xF  ʽ );(xf  

ʚ) ʟʥʘʡʪʠ )(XM  ʽ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ; 

ʛ) ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ ʟ ʽʥʪʝʨʚʘʣʫ ).5,0;1(),( --=ba   

5. ɿʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʚʦʚʠʤʽʨʥʦʾ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ),( YX  

ʟʘʜʘʥʦ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ 

Y
X  6 8 9 10 

7 0,15 0,05 0,1 0,1 

10 0,25 0,2 0,05 0,1 
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ʇʦʪʨʽʙʥʦ:  

1) ɿʥʘʡʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ: )(),(),( XXDXM s

ʪʘ ).(),(),( YYDYM s  

2) ʆʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʤʦʤʝʥʪ),( YXK ʽ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ).,( YXr  

3) ʇʦʙʫʜʫʚʘʪʠ ʫʤʦʚʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ .;
32
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4) ʆʙʯʠʩʣʠʪʠ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ö
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6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʽʨʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʦʜʝʨʞʘʣʠ ʧʝʚʥʫ ʚʠʙʽʨʢʫ 

0   5   4   5   1 

6   3   0   1   4 

4   4   2   3   4 

0   5   3   0   3 

2   3   4   4   5 

ɼʣʷ ʮʽʻʾ ʚʠʙʽʨʢʠ ʧʦʪʨʽʙʥʦ: 

ʘ) ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʯʘʩʪʦʪ; 

ʙ) ʧʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ; 

ʚ) ʟʥʘʡʪʠ ʚʠʙʽʨʢʦʚʫ ʩʝʨʝʜʥʶ x ; 

ʛ) ʟʥʘʡʪʠ ʚʠʧʨʘʚʣʝʥʫ ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ 
2s ; 

ʜ) ʟʥʘʡʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ )(xF*
 ʽ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ. 

 

ɼʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ  

ɺʘʨʽʘʥʪ 1 

1. ʉʝʨʝʜ 25 ʬʽʨʤ, ʟ ʷʢʠʭ 10 ʫʢʨʘʾʥʩʴʢʠʭ, ʘ ʽʥʰʽ ʧʦʣʴʩʴʢʽ, ʨʦʟʽʛʨʫʻʪʴʩʷ 5 

ʫʨʷʜʦʚʠʭ ʢʦʥʪʨʘʢʪʽʚ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʦʞʥʘ ʬʽʨʤʘ ʤʘʻ ʨʽʚʥʽ ʰʘʥʩʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʢʦʥʪʨʘʢʪʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʨʠʥʘʡʤʥʽ ʜʚʽ ʫʢʨʘʾʥʩʴʢʽ 

ʬʽʨʤʠ ʚʠʛʨʘʶʪʴ ʢʦʥʪʨʘʢʪ. 
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2. ɼʦ ʘʚʽʘʢʘʩʠ ʫ ʚʠʧʘʜʢʦʚʠʡ ʯʘʩ ʫ ʤʝʞʘʭ 10 ʭʚʠʣʠʥ ʟʚʝʨʥʫʣʠʩʴ 2 

ʧʘʩʘʞʠʨʠ. ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ ʪʨʠʚʘʻ ʜʚʽ ʭʚʠʣʠʥʠ. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʘʩʘʞʠʨ, ʷʢʠʡ ʟʚʝʨʥʫʚʩʷ ʜʨʫʛʠʤ, ʙʫʜʝ ʚʠʤʫʰʝʥʠʡ 

ʟʘʯʝʢʘʪʠ. 

3. ʉʝʨʝʜ ʚʠʨʦʙʽʚ, ʷʢʽ ʚʠʧʫʩʢʘʶʪʴʩʷ ʟʘʚʦʜʦʤ, 96 % ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʪʘʥʜʘʨʪʫ. ʉʧʨʦʱʝʥʘ ʩʭʝʤʘ ʢʦʥʪʨʦʣʶ ʚʠʟʥʘʻ ʜʦʙʨʦʷʢʽʩʥʦʶ ʩʪʘʥʜʘʨʪʥʫ 

ʧʨʦʜʫʢʮʽʶ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,98 ʽ ʥʝʩʪʘʥʜʘʨʪʥʫ ï ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,05. ɿʥʘʡʪʠ:  

ʘ) ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʚʟʷʪʠʡ ʚʠʨʽʙ ʧʨʦʡʜʝ ʩʧʨʦʱʝʥʠʡ 

ʢʦʥʪʨʦʣʴ;  

ʙ) ʟʘ ʫʤʦʚʠ ʧʨʦʭʦʜʞʝʥʥʷ ʩʧʨʦʱʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʥ 

ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʫ. 

4. ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʪʽ, 30 

ʚʽʜʩʦʪʢʽʚ ï ʥʝʩʪʘʥʜʘʨʪʥʽ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʩʝʨʝʜ 5 ʚʠʨʦʙʽʚ, 

ʥʘʚʤʘʥʥʷ ʚʟʷʪʠʭ ʽʟ ʢʦʤʧʣʝʢʪʫ, ʙʫʜʝ: ʘ) ʪʽʣʴʢʠ ʦʜʠʥ ʥʝʩʪʘʥʜʘʨʪʥʠʡ; 

ʙ) ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʥʝʩʪʘʥʜʘʨʪʥʠʡ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 2 

1. ʋ ʬʽʨʤʽ ʜʝʩʷʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ (6 ʯʦʣʦʚʽʢʽʚ ʪʘ 4 ʞʽʥʢʠ) ʧʨʝʪʝʥʜʫʶʪʴ ʥʘ 

ʟʘʤʽʱʝʥʥʷ ʪʨʴʦʭ ʚʘʢʘʥʩʽʡ. ɺʚʘʞʘʶʪʴ, ʱʦ ʚʩʽ ʢʘʥʜʠʜʘʪʫʨʠ ʤʘʶʪʴ ʨʽʚʥʽ ʰʘʥʩʠ ʥʘ 

ʟʘʡʥʷʪʪʷ ʮʠʭ ʚʘʢʘʥʩʽʡ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʞʽʥʢʠ ʥʝ ʟʘʡʤʫʪʴ ʞʦʜʥʦʾ 

ʚʘʢʘʥʩʽʾ. 

2. ɺʽʜʜʽʣ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʚʠʜʘʚʥʠʮʪʚʘ ʚʠʷʚʠʚ 5 

ʙʨʘʢʦʚʘʥʠʭ ʢʥʠʞʦʢ ʫ ʧʘʨʪʽʾ ʟ ʚʠʧʘʜʢʦʚʦ ʚʽʜʽʙʨʘʥʠʭ 250 ʢʥʠʞʦʢ. ɿʥʘʡʪʠ 

ʚʽʜʥʦʩʥʫ ʯʘʩʪʦʪʫ ʧʦʷʚʠ ʙʨʘʢʦʚʘʥʠʭ ʢʥʠʞʦʢ. 

3. ɯʥʚʝʩʪʦʨ ʚʢʣʘʜʘʻ ʩʚʦʾ ʛʨʦʰʽ ʚ ʘʢʮʽʾ ʙʝʟ ʨʠʟʠʢʫ, ʚ ʘʢʮʽʾ ʜʦʧʫʩʪʠʤʦʛʦ 

ʨʠʟʠʢʫ ʪʘ ʘʢʮʽʾ ʚʝʣʠʢʦʛʦ ʨʠʟʠʢʫ ʚ ʧʨʦʧʦʨʮʽʷʭ 10 %, 30 %, 60 %. ɯʤʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʮʠʭ ʘʢʮʽʡ ʩʢʣʘʜʘʶʪʴ 1; 0,75 ʪʘ 0,6 ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʡʪʠ:  

ʘ) ʽʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʽʥʚʝʩʪʦʨ ʦʪʨʠʤʘʻ ʧʨʠʙʫʪʦʢ; 
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  ʙ) ʷʢʱʦ ʽʥʚʝʩʪʦʨ ʦʪʨʠʤʘʚ ʧʨʠʙʫʪʦʢ, ʪʦ ʷʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʥ 

ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʘʢʮʽʡ ʙʝʟ ʨʠʟʠʢʫ? 

4. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʢʦʞʝʥ ʢʣʽʻʥʪ, ʷʢʠʡ ʟʚʝʨʥʫʚʩʷ ʚ ʘʚʽʘʢʘʩʫ, ʟʘʤʦʚʠʪʴ 

ʢʚʠʪʦʢ ʜʦ ʘʝʨʦʧʦʨʪʫ N, ʜʦʨʽʚʥʶʻ 0,1. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʽʟ 100 

ʢʣʽʻʥʪʽʚ, ʱʦ ʟʚʝʨʥʫʣʠʩʴ ʚ ʢʘʩʫ, ʟʘʤʦʚʣʷʪʴ ʢʚʠʪʦʢ ʜʦ ʘʝʨʦʧʦʨʪʫ N: ʘ) ʤʝʥʰʝ 15 

ʦʩʽʙ; ʙ) ʚʽʜ 5 ʜʦ 12 ʦʩʽʙ; ʚ) ʙʽʣʴʰʝ 20ʦʩʽʙ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 3 

1. ʋ ʛʨʫʧʽ ʟ 12 ʙʽʟʥʝʩʤʝʥʽʚ ʪʽʣʴʢʠ 8 ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ 

ʥʦʚʽʡ ʛʘʣʫʟʽ. ɼʣʷ ʧʨʦʝʢʪʫ ʧʦʪʨʽʙʥʦ ʚʽʜʽʙʨʘʪʠ 4 ʦʩʦʙʠ. ɿʘ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʽʜʙʽʨ 

ʧʨʝʪʝʥʜʝʥʪʽʚ ʧʨʦʚʦʜʷʪʴ ʥʘʚʤʘʥʥʷ, ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʢʦʤʘʥʜʫ ʟ 

ʯʦʪʠʨʴʦʭ ʯʦʣʦʚʽʢ ʧʦʪʨʘʧʣʷʪʴ ʚʩʽ, ʭʪʦ ʤʘʻ ʜʦʩʚʽʜ ʨʦʙʦʪʠ. 

2. ɼʚʘ ʣʽʪʘʢʠ ʧʨʠʙʫʚʘʶʪʴ ʫ ʟʦʥʫ ʘʝʨʦʧʦʨʪʫ ʫ ʚʠʧʘʜʢʦʚʠʡ ʯʘʩ ʤʽʞ 12.00 ʽ 

12.30. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʣʽʪʘʢ, ʷʢʠʡ ʧʨʠʙʫʚ ʜʨʫʛʠʤ, ʥʝ ʙʫʜʝ 

ʚʠʤʫʰʝʥʠʡ ʯʝʢʘʪʠ ʜʦʟʚʦʣʫ ʥʘ ʧʦʩʘʜʢʫ, ʷʢʱʦ ʯʝʨʛʦʚʫ ʧʦʩʘʜʢʫ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ ʟʘ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ. 

3. ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʦʚʽʚ ʦʙʩʪʝʞʝʥʥʷ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʩʚʦʾʭ ʚʠʧʫʩʢʥʠʢʽʚ. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʣʶʜʠʥʘ, ʷʢʘ ʧʨʘʮʶʻ 

ʚ ʩʬʝʨʽ ʙʽʟʥʝʩʫ ʪʘ ʤʘʻ ʧʨʠʙʫʪʦʢ ʚʠʱʝ N ʛʨʥ, ʩʪʘʥʦʚʠʪʴ 0,9, ʘ ʧʦʟʘ ʩʬʝʨʦʶ 

ʙʽʟʥʝʩʫ ï 0,3. ɿôʷʩʦʚʘʥʦ, ʱʦ 80 % ʚʠʧʫʩʢʥʠʢʽʚ ʧʨʘʮʶʶʪʴ ʚ ʩʬʝʨʽ ʙʽʟʥʝʩʫ. 

ɿʥʘʡʪʠ: 

ʘ) ʽʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʦʙʨʘʥʠʡ ʚʠʧʫʩʢʥʠʢ ʤʘʻ ʧʨʠʙʫʪʦʢ ʚʠʱʝ 

N ʛʨʠʚʝʥɹ; 

 ʙ) ʟʘ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚʠʧʫʩʢʥʠʢʦʤ ʚʠʱʝ N ʛʨʠʚʝʥɹ ʷʢʦʶ ʻ 

ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʚʽʥ ʧʨʘʮʶʻ ʚ ʩʬʝʨʽ ʙʽʟʥʝʩʫ? 

4. ʅʘ ʙʽʨʞʽ ʚʠʩʪʘʚʣʝʥʦ 10 ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʦʥʠ 

ʧʦʜʦʨʦʞʯʘʶʪʴ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʜʥʷ, ʜʦʨʽʚʥʶʻ 0,6. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ 
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ʧʦʜʦʨʦʞʯʘʻ: ʘ) ʨʽʚʥʦ 5 ʧʘʧʝʨʽʚ; ʙ) ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 4 ʧʘʧʝʨʠ; ʚ) 3ī5 ʮʽʥʥʠʭ 

ʧʘʧʝʨʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 4 

1. ʂʦʤʧʣʝʢʪ ʤʽʩʪʠʪʴ 7 ʚʠʨʦʙʽʚ ʧʝʨʰʦʛʦ ʩʦʨʪʫ, 6 ïʜʨʫʛʦʛʦ ʩʦʨʪʫ ʽ 2 

ʚʠʨʦʙʠ ï ʪʨʝʪʴʦʛʦ ʩʦʨʪʫ. ʅʘʚʤʘʥʥʷ ʦʙʠʨʘʶʪʴ 5 ʚʠʨʦʙʽʚ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʩʝʨʝʜ ʥʠʭ ʥʝ ʚʠʷʚʠʪʴʩʷ ʚʠʨʦʙʽʚ 3-ʛʦ ʩʦʨʪʫ. 

2. ʋ ʨʽʚʥʦʙʝʜʨʝʥʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ʟ ʙʽʯʥʦʶ ʩʪʦʨʦʥʦʶ 5 ʩʤ ʪʘ ʢʫʪʦʤ ʧʨʠ 

ʚʝʨʰʠʥʽ 120Á, ʜʦʚʽʣʴʥʦ ʨʦʟʤʽʱʝʥʦ ʢʚʘʜʨʘʪ ʽʟ ʩʪʦʨʦʥʦʶ 1,5 ʩʤ. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʚʠʙʨʘʥʘ ʪʦʯʢʘ ʪʨʠʢʫʪʥʠʢʘ ʣʝʞʘʪʠʤʝ ʚ ʢʚʘʜʨʘʪʽ. 

3. ɿʘʜʘʯʫ ʨʦʟʚôʷʟʫʶʪʴ ʩʘʤʦʩʪʽʡʥʦ 2 ʚʽʜʤʽʥʥʠʢʠ, 3 ʧʦʩʝʨʝʜʥʽ ʩʪʫʜʝʥʪʠ ʪʘ 5 

ʩʪʫʜʝʥʪʽʚ, ʱʦ ʥʘʚʯʘʁʪʴʩʷ ʜʦʙʨʝ. ʁʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʚʽʜʤʽʥʥʠʢʦʤ 

ʜʦʨʽʚʥʶʻ 0,9; ʩʪʫʜʝʥʪʦʤ, ʷʢʠʡ ʚʯʠʪʴʩʷ ʜʦʙʨʝ, ï 0,8 ʪʘ ʧʦʩʝʨʝʜʥʽʤ ï 0,5. ɼʦ 

ʜʦʰʢʠ ʥʘʚʤʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʦʜʥʦʛʦ ʟ̔ ʩʪʫʜʝʥʪʽʚ.  

1) ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʥ ʨʦʟʚôʷʟʘʚ ʟʘʜʘʯʫ. 

2) ɺʠʢʣʠʢʘʥʠʡ ʩʪʫʜʝʥʪ ʨʦʟʚôʷʟʘʚ ʟʘʜʘʯʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʥ: 

ʘ) ʚʽʜʤʽʥʥʠʢ; ʙ) ʩʪʫʜʝʥʪ ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʫʩʧʽʰʥʦʩʪʽ. 

4. ɸʚʽʘʢʦʤʧʘʥʽʷ ʚʠʢʦʥʫʻ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ 400 ʨʝʡʩʽʚ. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʚʥʦʛʦ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞʥʦʛʦ ʨʝʡʩʫ ʜʦʨʽʚʥʶʻ 0,8. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ 

ʪʦʛʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʟ ʧʦʚʥʠʤ ʢʦʤʝʨʮʽʡʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʙʫʜʝ ʚʠʢʦʥʘʥʦ: 

ʘ) ʥʝ ʤʝʥʰʝ 300 ʨʝʡʩʽʚ; ʙ) ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʨʝʡʩʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 5 

1. ɯʟ 15 ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʘʝʨʦʧʦʨʪʫ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, 60% ʨʝʡʩʽʚ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʚʣʘʩʥʦʤʫ ʣʽʪʘʢʦʚʦʤʫ ʧʘʨʢʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʟ 

ʚʠʙʨʘʥʠʭ ʥʘʚʤʘʥʥʷ 5 ʨʝʡʩʽʚ ʨʽʚʥʦ 3  ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʚʣʘʩʥʦʤʫ ʧʘʨʢʫ. 
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2. ʅʘ ʚʽʜʨʽʟʢʫ ʜʦʚʞʠʥʦʶ 15 ʩʤ ʚʠʧʘʜʢʦʚʦ ʧʦʩʪʘʚʣʝʥʦ ʜʚʽ ʪʦʯʢʠ. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 7 ʩʤ. 

3. ʇʦʜʘʪʢʦʚʽ ʽʥʩʧʝʢʪʦʨʠ ʨʦʙʣʷʪʴ ʧʝʨʝʚʽʨʢʫ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʇʝʨʰʠʡ ʽʥʩʧʝʢʪʦʨ ʦʙʩʣʫʛʦʚʫʻ 40 ʧʽʜʧʨʠʻʤʩʪʚ, ʩʝʨʝʜ ʷʢʠʭ 25 % ʥʝ ʤʘʶʪʴ 

ʟʘʙʦʨʛʦʚʘʥʦʩʪʝʡ, ʜʨʫʛʠʡ ï 60 ʧʽʜʧʨʠʻʤʩʪʚ, ʽʟ ʥʠʭ 40 % ʙʝʟ ʟʘʙʦʨʛʦʚʘʥʦʩʪʝʡ. 

ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʦʙʨʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ: 

ʘ) ʥʝ ʤʘʻ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ; 

ʙ) ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʥʝ ʤʘʻ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ, ʧʝʨʝʚʽʨʷʚ ʧʝʨʰʠʡ ʽʥʩʧʝʢʪʦʨ. 

4. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʫ ʩʝʨʝʜʥʴʦʤʫ 1% ʧʘʩʘʞʠʨʽʚ ʚʽʜʤʦʚʣʷʻʪʴʩʷ 

ʚʽʜ ʨʝʡʩʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʟ 300 ʧʘʩʘʞʠʨʽʚ, ʱʦ ʤʘʶʪʴ ʢʚʠʪʢʠ ʥʘ 

ʨʝʡʩ, ʚʽʜʤʦʚʣʷʪʴʩʷ ʚʽʜ ʧʦʣʴʦʪʫ: ʘ) ʥʝ ʙʽʣʴʰʝ 5 ʧʘʩʘʞʠʨʽʚ; ʙ) ʥʝ ʤʝʥʰʝ 3 

ʧʘʩʘʞʠʨʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 6 

1. 12 ʚʠʨʦʙʽʚ, ʩʝʨʝʜ ʷʢʠʭ 4 ʥʝʩʪʘʥʜʘʨʪʥʠʭ, ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ 

ʨʦʟʙʠʚʘʶʪʴʩʷ ʥʘ ʜʚʽ ʨʽʚʥʽ ʧʘʨʪʽʾ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ: ʘ) ʫ ʢʦʞʥʽʡ 

ʧʘʨʪʽʾ ʙʫʜʝ ʨʽʚʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ; ʙ) ʫʩʽ ʥʝʩʪʘʥʜʘʨʪʥʽ ʚʠʨʦʙʠ 

ʙʫʜʫʪʴ ʚ ʦʜʥʽʡ ʧʘʨʪʽʾ. 

2. ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʫʥʢʪʘʤʠ M  ̔N ʣʽʪʘʢ ʜʦʣʘʻ ʟʘ 1 ʛʦʜʠʥʫ, ʘ ʧʦʪʷʛ ï ʟʘ 18 

ʛʦʜʠʥ. ʇʦʪʷʛ ʫ ʚʠʧʘʜʢʦʚʠʡ ʯʘʩ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʚʠʨʫʰʘʻ ʟ ʧʫʥʢʪʫ M ʜʦ N. ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʯʝʨʛʦʚʠʡ ʣʽʪʘʢ ʧʨʠʙʫʜʝ ʜʦ ʧʫʥʢʪʫ N ʨʘʥʽʰʝ ʚʽʜ ʧʦʪʷʛʘ, 

ʷʢʱʦ ʤʽʞ M  ̔N ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʦʟʢʣʘʜʦʤ ʦʜʠʥ ʨʝʡʩ ʣʽʪʘʢʘ ʱʦʜʦʙʠ. 

3. ʌʘʙʨʠʢʘ ʚʠʛʦʪʦʚʣʷʻ ʦʜʥʦʪʠʧʥʫ ʧʨʦʜʫʢʮʽʶ ʥʘ ʪʨʴʦʭ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʷʭ, 

ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘ ʧʝʨʰʽʡ ʣʽʥʽʾ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʨʦʜʫʢʮʽʷ 

ʪʽʣʴʢʠ ʧʝʨʰʦʛʦ ʩʦʨʪʫ, ʥʘ ʜʨʫʛʽʡ ʣʽʥʽʾ ʧʨʦʜʫʢʮʽʷ ʧʝʨʰʦʛʦ ʩʦʨʪʫ ʩʪʘʥʦʚʠʪʴ 90 %, 

ʘ ʥʘ ʪʨʝʪʽʡ ï 85 %. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ: 

ʘ) ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʫʟʷʪʠʡ ʚʠʨʽʙ ʙʫʜʝ ʧʝʨʰʦʩʦʨʪʥʠʤ;  
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ʙ) ʚʠʧʘʜʢʦʚʦ ʚʟʷʪʠʡ ʚʠʨʽʙ ʚʠʷʚʠʚʩʷ ʧʝʨʰʦʩʦʨʪʥʠʤ ʽ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʦ ʥʘ 

ʪʨʝʪʽʡ ʣʽʥʽʾ. 

4. ɯʥʚʝʩʪʦʨ ʫʢʣʘʜʘʻ ʫʛʦʜʠ ʥʘ ʬʦʥʜʦʚʽʡ ʙʽʨʞʽ. ʁʤʦʚʽʨʥʽʩʪʴ ʫʢʣʘʜʘʥʥʷ 

ʦʜʥʽʻʾ ʫʛʦʜʠ ʟʘ ʜʝʥʴ ʜʦʨʽʚʥʶʻ 0,7. ɺʠʭʦʜʷʯʠ  ʽʟ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʨʦʪʷʛʦʤ 10 

ʨʦʙʦʯʠʭ ʜʥʽʚ ʫʢʣʘʜʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʫʛʦʜʠ  ʚ ʜʝʥʴ, ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʦʜʽʡ: ʘ) ʙʫʜʝ ʫʢʣʘʜʝʥʦ 7 ʫʛʦʜ; ʙ) ʙʫʜʝ ʫʢʣʘʜʝʥʦ ʥʝ ʤʝʥʰʝ 8 ʫʛʦʜ; ʚ) ʞʦʜʥʦʾ 

ʫʛʦʜʠ ʥʝ ʙʫʜʝ ʫʢʣʘʜʝʥʦ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 7 

1. ʋ ʢʦʥʢʫʨʩʽ ʛʘʟʝʪʠ ʙʝʨʝ ʫʯʘʩʪʴ 12 ʯʦʣʦʚʽʢʽʚ ʪʘ 8 ʞʽʥʦʢ. ɭ ʜʚʘ ʧʨʠʟʦʚʠʭ 

ʤʽʩʮʷ. ɿʘ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʽʜʙʽʨ ʧʨʝʪʝʥʜʝʥʪʽʚ ʚʝʜʫʪ ɹʥʘʚʤʘʥʥʷ, ʷʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʦʙʠʜʚʘ ʤʽʩʮʷ ʟʘʡʤʫʪʴ ʞʽʥʢʠ? 

2. ʋ ʨʦʤʙʽ ʟ ʩʪʦʨʦʥʦʶ 5 ʩʤ ʪʘ ʛʦʩʪʨʠʤ ʢʫʪʦʤ 60Á ʣʝʞʠʪʴ ʧʨʷʤʦʢʫʪʥʠʢ ʟʽ 

ʩʪʦʨʦʥʘʤʠ 2 ʪʘ 3 ʩʤ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʚʠʙʨʘʥʘ ʫ ʨʦʤʙʽ 

ʪʦʯʢʘ ʣʝʞʘʪʠʤʝ ʽ ʚ ʧʨʷʤʦʢʫʪʥʠʢʫ. 

3. ʄʝʥʝʜʞʝʨ ʟ ʽʥʚʝʩʪʠʮʽʡ ʧʝʨʝʜʙʘʯʘʻ ʪʨʠ ʚʘʨʽʘʥʪʠ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ: ʚʠʩʦʢʝ ʟʨʦʩʪʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʪʘ ʩʧʘʜ. 

ɯʤʦʚʽʨʥʦʩʪʽ ʮʠʭ ʧʦʜʽʡ ʩʪʘʥʦʚʣʷʪʴ 0,6; 0,3 ʪʘ 0,1 ʚʽʜʧʦʚʽʜʥʦ. ʆʯʽʢʫʻʪʴʩʷ 

ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʟ ʥʘʷʚʥʦʛʦ ʘʢʪʠʚʫ. ɯʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ 

ʩʪʘʥʦʚʠʪʴ: ʚʠʧʘʜʦʢ ʚʠʩʦʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ï 0,8; ʚʠʧʘʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʟʨʦʩʪʘʥʥʷ ï 

0,6; ʚʠʧʘʜʦʢ ʩʧʘʜʫ ï 0,1. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʘ) ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʧʨʠʙʫʪʦʢ ʟ ʥʘʷʚʥʦʛʦ ʘʢʪʠʚʫ.   

ʙ) ʮʝʡ ʧʨʠʙʫʪʦʢ ʟ ʥʘʷʚʥʦʛʦ ʘʢʪʠʚʫ ʦʪʨʠʤʘʥʦ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʝʢʦʥʦʤʽʢʠ? 

4. ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʨʘʭʫʥʢʘʭ ʪʦʨʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʪʘʥʦʚʠʪʴ 5 %. 

ɸʫʜʠʪʦʨ ʧʝʨʝʚʽʨʷʻ 10 ʥʘʚʤʘʥʥʷ ʚʠʙʨʘʥʠʭ ʨʘʭʫʥʢʽʚ. ʗʢʱʦ ʥʝ ʚʠʷʚʠʪʴʩʷ ʞʦʜʥʦʾ 

ʧʦʤʠʣʢʠ, ʪʦ ʨʘʭʫʥʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʘʣʽ ʥʝ ʧʝʨʝʚʽʨʷʶʪʴʩʷ. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, 
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ʱʦ ʚ 10 ʨʘʭʫʥʢʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʘ) ʥʝ ʙʫʜʝ ʞʦʜʥʦʾ ʧʦʤʠʣʢʠ; ʙ) ʙʫʜʝ 3 ʧʦʤʠʣʢʠ; 

ʚ) ʙʫʜʝ 3ī5 ʧʦʤʠʣʦʢ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 8 

1. ɿ 10 ʣʽʪʘʢʽʚ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʚ ʘʝʨʦʧʦʨʪ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, 80% ʤʘʶʪʴ 

ʧʦʚʥʝ ʢʦʤʝʨʮʽʡʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʝʨʝʜ 5 

ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʫʟʷʪʠʭ ʣʽʪʘʢʽʚ ʪʽʣʴʢʠ 4 ʤʘʶʪʴ ʧʦʚʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

2. ɿ ʧʨʦʤʽʞʢʫ [ ]1,0  ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʙʠʨʘʶʪʴ ʜʚʘ ʜʽʡʩʥʠʭ ʯʠʩʣʘ. 

ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʾʭʥʷ ʩʫʤʘ ʥʝ ʙʽʣʴʰʘ 1, ʘ ʜʦʙʫʪʦʢ ʥʝ ʧʝʨʝʚʠʱʫʻ 2 .
9

 

3. ʂʥʠʞʢʦʚʠʡ ʩʢʣʘʜ ʦʜʝʨʞʫʻ ʚʽʜ ʧʝʨʰʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ 

4 ʨʘʟʠ ʙʽʣʴʰʝ ʢʥʠʞʦʢ, ʥʽʞ ʚʽʜ ʜʨʫʛʦʛʦ. ɹʨʘʢ ʧʨʦʜʫʢʮʽʾ ʧʝʨʰʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʩʢʣʘʜʘʻ 4 %, ʘ ʜʨʫʛʦʛʦ ï 8 %. 

ʘ) ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʙʨʘʥʘ ʢʥʠʞʢʘ 

ʚʠʷʚʠʪʴʩʷ ʙʨʘʢʦʚʘʥʦʶ. 

ʙ) ɺʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʫʟʷʪʘ ʢʥʠʞʢʘ ʚʠʷʚʠʣʘʩʴ ʙʨʘʢʦʚʘʥʦʶ. ʗʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚʦʥʘ ʙʽʣʴʰ ʡʤʦʚʽʨʥʦ ʚʠʛʦʪʦʚʣʝʥʘ? 

4. ʊʝʣʝʬʦʥʥʘ ʩʪʘʥʮʽʷ ʦʙʩʣʫʛʦʚʫʻ 2000 ʘʙʦʥʝʥʪʽʚ. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʙʫʜʴ-ʷʢʠʡ ʘʙʦʥʝʥʪ ʟʘʪʝʣʝʬʦʥʫʻ ʥʘ ʩʪʘʥʮʽʶ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ, ʜʦʨʽʚʥʶʻ 0,001. 

ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʥʘ ʪʝʣʝʬʦʥʥʫ ʩʪʘʥʮʽʶ 

ʟʘʪʝʣʝʬʦʥʫʶʪʴ: ʘ) 5 ʘʙʦʥʝʥʪʽʚ; ʙ) ʥʝ ʙʽʣʴʰʝ 3 ʘʙʦʥʝʥʪʽʚ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 9 

1. ɺ ʘʚʽʘʢʘʩʽ ʙʫʣʦ 15 ʢʚʠʪʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 6 ʢʚʠʪʢʽʚ ʜʦ ʧʫʥʢʪʫ ɸ. ɼʦ ʢʽʥʮʷ 

ʟʤʽʥʠ ʧʨʦʜʘʥʦ 8 ʢʚʠʪʢʽʚ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʢʘʩʽ ʥʝ ʟʘʣʠʰʠʣʦʩʷ 

ʢʚʠʪʢʽʚ ʜʦ ʧʫʥʢʪʫ ɸ, ʷʢʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʜʘʞʫ ʢʦʞʥʦʛʦ ʢʚʠʪʢʘ ʦʜʥʘʢʦʚʘ. 
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2. ʂʦʞʥʝ ʟ ʜʚʦʭ ʜʽʡʩʥʠʭ ʜʦʜʘʪʥʠʭ ʯʠʩʝʣ ʥʝ ʙʽʣʴʰʝ 4. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʾʭ ʜʦʙʫʪʦʢ ʪʘʢʦʞ ʙʫʜʝ ʥʝ ʙʽʣʴʰʝ 4. 

3. ɼʚʘ ʨʦʙʽʪʥʠʢʠ ʚʠʛʦʪʦʚʠʣʠ ʧʦ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ. ɹʨʘʢ 

ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʝʨʰʠʤ ʨʦʙʽʪʥʠʢʦʤ, ʩʢʣʘʜʘʻ 5 %, ʘ ʜʨʫʛʠʤ ï 1%. 

  ʘ) ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʫʟʷʪʘ ʥʘʚʤʘʥʥʷ ʜʝʪʘʣʴ ʙʫʜʝ ʙʨʘʢʦʚʘʥʦʶ. 

  ʙ) ɺʽʜʜʽʣ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʷʚʠʚ ʙʨʘʢʦʚʘʥʫ ʜʝʪʘʣʴ. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʚʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ ʧʝʨʰʠʤ ʨʦʙʽʪʥʠʢʦʤ? 

4. ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʧʨʦʝʢʪ ʧʨʠʥʝʩʝ ʯʝʨʝʟ ʨʽʢ ʧʨʠʙʫʪʦʢ 

ʜʦʨʽʚʥʶʻ 0,8. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʽʟ 15 ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ: ʘ) 10 

ʧʨʦʝʢʪʽʚ ʚʠʷʚʣʷʪʴʩʷ ʧʨʠʙʫʪʢʦʚʠʤʠ; ʙ) ʥʝ ʤʝʥʰʝ 8 ʧʨʦʝʢʪʽʚ ʚʠʷʚʣʷʪʴʩʷ 

ʧʨʠʙʫʪʢʦʚʠʤʠ; ʚ) 5ī9 ʧʨʦʝʢʪʽʚ ʙʫʜʫʪʴ ʧʨʠʙʫʪʢʦʚʠʤʠ. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 

ɺʘʨʽʘʥʪ 10 

1. ʇʘʨʪʽʷ ʟ 30 ʚʠʨʦʙʽʚ ʤʽʩʪʠʪʴ 10% ʙʨʘʢʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʩʝʨʝʜ 7 ʚʠʨʦʙʽʚ, ʫʟʷʪʠʭ ʚʠʧʘʜʢʦʚʦ: ʘ) ʪʽʣʴʢʠ 2 ʙʨʘʢʦʚʘʥʠʭ; ʙ) ʞʦʜʥʦʛʦ 

ʙʨʘʢʦʚʘʥʦʛʦ. 

 2. ɺʩʝʨʝʜʠʥʽ ʢʦʣʘ ʨʘʜʽʫʩʦʤ 5 ʤʤ ʨʦʟʪʘʰʦʚʘʥʦ ʧʨʷʤʦʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʘʤʠ 

4 ʪʘ 6 ʤʤ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʘʚʤʘʥʥʷ ʚʠʙʨʘʥʘ ʫ ʢʨʫʟʽ ʪʦʯʢʘ 

ʣʝʞʘʪʠʤʝ ʽ ʚ ʧʨʷʤʦʢʫʪʥʠʢʫ. 

3. ʅʘ ʬʘʙʨʠʮʽ ʧʝʨʰʘ ʤʘʰʠʥʘ ʚʠʨʦʙʣʷʻ 40 %, ʘ ʜʨʫʛʘ ï 60 % ʫʩʽʻʾ 

ʧʨʦʜʫʢʮʽʾ. ʋ ʩʝʨʝʜʥʴʦʤʫ 9 ʟ 1000 ʦʜʠʥʠʮʴ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʝʨʰʦʶ 

ʤʘʰʠʥʦʶ, ʚʠʷʚʣʷʻʪʴʩʷ ʙʨʘʢʦʤ, ʘ ʜʣʷ ʜʨʫʛʦʾ ʤʘʰʠʥʠ ʙʨʘʢ ʩʪʘʥʦʚʠʪʴ 2 ʦʜʠʥʠʮʽ 

ʥʘ 500 ʦʜʠʥʠʮʴ ʧʨʦʜʫʢʮʽʾ.  

ʘ) ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʙʨʘʢʫ ʧʨʦʜʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʥʘ ʬʘʙʨʠʮʽ.  

ʙ) ɼʝʷʢʘ ʦʜʠʥʠʮʷ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʚʠʙʨʘʥʘ ʚʠʧʘʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ ʽʟ ʜʘʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʬʘʙʨʠʢʠ, ʚʠʷʚʠʣʘʩʷ ʙʨʘʢʦʤ. ʅʘ ʷʢʽʡ ʟ ʤʘʰʠʥ ʚʦʥʘ ʙʽʣʴʰ ʡʤʦʚʽʨʥʦ 

ʚʠʛʦʪʦʚʣʝʥʘ? 
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4. ʌʘʙʨʠʢʘ ʚʠʧʫʩʢʘʻ 75 % ʧʨʦʜʫʢʮʽʾ ʧʝʨʰʠʤ ʩʦʨʪʦʤ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʽʟ 300 ʚʠʨʦʙʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʬʘʙʨʠʢʦʶ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʰʦʩʦʨʪʥʠʭ 

ʚʠʨʦʙʽʚ ʙʫʜʝ: ʘ) 250 ʚʠʨʦʙʽʚ; ʙ) 220ī235; ʚ) ʥʝ ʙʽʣʴʰʝ 200. 

ɿʘʫʚʘʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʙʘʞʘʥʦ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Microsoft Excel. 

 



2.2. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʽʚ (ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Microsoft ɽxcel) 

2.2.1. ʌʦʨʤʫʣʠ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ɹʘʡʻʩʘ 

ʗʢʱʦ ʧʦʜʽʷ ɸ ʤʘʻ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ, ʪʦʜʽ ʧʨʷʤʝ ʟʥʘʭʦʜʞʝʥʥʷ ʾʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ ʥʘʜʪʦ ʚʘʞʢʠʤ ʟʘʚʜʘʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʢʣʘʩʠʯʥʠʤ 

ʦʟʥʘʯʝʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ). ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, 

ʯʠ ʥʝ ʤʦʞʥʘ ʧʦʜʽʶ ɸ ʨʦʟʛʣʷʥʫʪʠ ʟ ʽʥʰʠʤʠ ʧʦʜʽʷʤʠ, ʡʤʦʚʽʨʥʦʩʪʽ ʷʢʠʭ ʚʽʜʦʤʽ, ʪʘ, 

ʥʘ ʦʩʥʦʚʽ ʨʦʟʛʣʷʥʫʪʠʭ ʧʦʜʽʡ, ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ɸ? ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʮʝ ʻ ʤʦʞʣʠʚʠʤ, ʽ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʧʠʪʘʥʥʷ ʜʘʻ 

ʬʦʨʤʫʣʘ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

ʊʝʦʨʝʤʘ (ʬʦʨʤʫʣʘ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ). ʅʝʭʘʡ ʚʠʧʘʜʢʦʚʘ ʧʦʜʽʷ ɸ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʴ ʣʠʰʝ ʩʫʤʽʩʥʦ ʟ ʦʜʥʽʻʶ ʽʟ ʥʝʩʫʤʽʩʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʜʽʡ 

n
HHH ,,,
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> , ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʫ ʛʨʫʧʫ ö
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jiHHH
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ʧʨʠ, , 

ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʛʽʧʦʪʝʟʘʤʠ, 0)( >
i

HP , ).,,2,1( ni >=  ʊʦʜʽ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ɸ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ  

( )( ) ( ) |

1
i

n
P A P H P A H

i
i

=ä
=

.                                        (2.1) 

 ʆʪʞʝ, ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʾ ɸ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʡʤʦʚʽʨʥʦʩʪʝʡ ʛʽʧʦʪʝʟ ʥʘ 

ʫʤʦʚʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʾ ɸ ʟʘ ʮʠʭ ʛʽʧʦʪʝʟ. 

 ʗʢʱʦ ʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʦʤʽ ʘʧʨʽʦʨʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʛʽʧʦʪʝʟ 

)(,),(),(
21 n

HPHPHP > , ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʩʪʘʣʘ ʧʦʜʽʷ ɸ, ʽ 

0)( >AP , ʪʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʩʪʘʥʥʷ ʮʽʻʾ ʧʦʜʽʾ, ʫʤʦʚʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʛʽʧʦʪʝʟ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ ɹʘʡʻʩʘ: 

( )
( )( ) |

| , 1, 2, , .
( )

i i

i

P H P A H
P H A i n

P A
= =                   (2.2) 

ʇʨʠʢʣʘʜ 1. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʨʘʟʢʠ ʢʦʤʘʥʜʠ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʚ ʫ ʤʘʪʯʽ ʟ 

ʢʦʤʘʥʜʦʶ ʛʨʫʧʠ ʨʝʧʨʦʛʨʘʬʽʚ ʧʨʠ ʜʦʱʦʚʽʡ ʧʦʛʦʜʽ ʩʪʘʥʦʚʠʪʴ 0,5, ʘ ʧʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʱʫ ï 0,6. ɯʤʦʚʽʨʥʽʩʪʴ ʜʦʱʫ ʚ ʜʝʥʴ ʤʘʪʯʫ ʩʪʘʥʦʚʠʪʴ 0,2. 1) ɿʥʘʡʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʫʥʠʢʥʝʥʥʷ ʧʦʨʘʟʢʠ ʢʦʤʘʥʜʦʶ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʚ. 2) ʂʦʤʘʥʜʘ ʛʨʫʧʠ 

ʪʝʭʥʦʣʦʛʽʚ ʟʘʟʥʘʣʘ ʧʦʨʘʟʢʠ. ʗʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʤʘʪʯ ʚʽʜʙʫʚʘʚʩʷ ʧʨʠ 

ʜʦʱʦʚʽʡ ʧʦʛʦʜʽ? 



  

58 

 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ. 1) ʅʝʭʘʡ ʧʦʜʽʷ ɸ ï ʧʦʨʘʟʢʘ ʢʦʤʘʥʜʠ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʚ. 

ʋʪʚʦʨʠʤʦ ʜʚʽ ʛʽʧʦʪʝʟʠ: 
1

H ï ʧʽʜ ʯʘʩ ʤʘʪʯʫ ʜʦʱʦʚʘ ʧʦʛʦʜʘ; 
2

H ï ʧʽʜ ʯʘʩ ʤʘʪʯʫ ʥʝ 

ʙʫʜʝ ʜʦʱʫ. ɿʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ 

( ) ( )1 2 1 2( ) 0,2; ( ) 0,8; | 0,5; | 0,6P H P H P A H P A H= = = =. 

ɿʘ ʬʦʨʤʫʣʦʶ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ (2.1) 

( ) ( )1 1 2 2( ) ( ) | ( ) |P A P H P A H P H P A H= Ö + Ö  

ʟʥʘʭʦʜʠʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʨʘʟʢʠ ʢʦʤʘʥʜʠ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʚ: 

58,06,08,05,02,0)( =Ö+Ö=AP . 

ʊʦʜʽ ʡʤʦʚʽʨʥʽʩʪʴ ʫʥʠʢʥʝʥʥʷ ʧʦʨʘʟʢʠ ʩʪʘʥʦʚʠʪʴ: 

42,058,01)(1)( =-=-= APAP . 

ɿʘʫʚʘʞʝʥʥʷ. ʆʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ (2.1) ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʉʋʄʄʇʈʆʀɿɺ (ʄʘʩʩʠʚ1, 

ʄʘʩʠʚ 2, ʄʘʩʠʚ 3) (ʨʠʩ. 2.1), 

 

ʈʠʩ. 2.1. ɺʠʛʣʷʜ ʬʫʥʢʮʽʾ ʥʘ ʝʢʨʘʥʽ. 
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ʟʘʜʘʶʯʠ ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʪʽʣʴʢʠ 2 ʤʘʩʠʚʠ ʜʘʥʠʭ, ʦʜʠʥ ʟ ʥʠʭ ʻ ʡʤʦʚʽʨʥʦʩʪʷʤʠ 

ʧʨʠʡʥʷʪʠʭ ʛʽʧʦʪʝʟ, ʘ ʜʨʫʛʠʡ ï ʚʽʜʧʦʚʽʜʥʠʤʠ ʫʤʦʚʥʠʤʠ ʡʤʦʚʽʨʥʦʩʪʷʤʠ (ʨʠʩ. 

2.2). 

 

ʈʠʩ. 2.2. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ ʧʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

2) ɿʘ ʬʦʨʤʫʣʦʶ ɹʘʡʻʩʘ ʟʥʘʭʦʜʠʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʡʰʦʚ ʜʦʱ ʧʽʜ ʯʘʩ 

ʤʘʪʯʫ, ʚ ʷʢʦʤʫ ʢʦʤʘʥʜʘ ʛʨʫʧʠ ʪʝʭʥʦʣʦʛʽʚ ʟʘʟʥʘʣʘ ʧʦʨʘʟʢʠ: 

( )
( )1 1

1

( ) | 0,2 0,5
| 0,17

( ) 0,58

P H P A H
P H A

P A

Ö Ö
= = = . 

ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʦʾ ʬʫʥʢʮʽʾ ʚ Excel ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2.3. 

 

 

ʈʠʩ. 2.3. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ ɹʘʡʻʩʘ. 

 

ɺʽʜʧʦʚʽʜʴ. 1) 0,58; 2) 0,17. 
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2.2.2. ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʽ, ʛʨʘʥʠʯʥʽ ʪʝʦʨʝʤʠ ʬʦʨʤʫʣʠ ɹʝʨʥʫʣʣʽ 

ɯʤʦʚʽʨʥʽʩʪʴ )(kP
n

 ʪʦʛʦ, ʱʦ ʧʦʜʽʷ ɸ ʥʘʩʪʘʥʝ k ʨʘʟʽʚ ʚ ʩʝʨʽʾ ʥʝʟʘʣʝʞʥʠʭ ʧ 

ʚʠʧʨʦʙʫʚʘʥʴ )0( nk¢¢  ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ: 

knkk

nn
qpCkP -=)( . 

ʗʢʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʩʭʝʤʦʶ ɹʝʨʥʫʣʣʽ ʪʘ ʯʠʩʣʘ n  ʽ k  

ʚʝʣʠʢʽ, ʪʦ ʦʙʯʠʩʣʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ 

ʪʨʫʜʥʦʱʽ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʮʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʘʩʠʤʧʪʦʪʠʯʥʽ (ʥʘʙʣʠʞʝʥʽ) ʬʦʨʤʫʣʠ, ʷʢʽ ʚʠʧʣʠʚʘʶʪʴ ʽʟ ʣʦʢʘʣʴʥʦʾ ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʪʝʦʨʝʤ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ ʪʘ ʛʨʘʥʠʯʥʦʾ ʪʝʨʝʤʠ ʇʫʘʩʩʦʥʘ. ʅʘʟʚʘ 

çʛʨʘʥʠʯʥʘè ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʮʽ ʪʝʦʨʝʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʧʦʚʝʜʽʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ )(kP
n

 ʘʙʦ )(
21

kkkP
n

¢¢  ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ, ʜʦ ʷʢʠʭ 

ʦʙʦʚôʷʟʢʦʚʦ ʚʭʦʜʠʪʴ ʫʤʦʚʘ n¤.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʟʘ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʧ ʪʘ ʟʘ ʤʘʣʠʭ p  ʟʘʤʽʩʪʴ 

ʬʦʨʤʫʣʠ ɹʝʨʥʫʣʣʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʙʣʠʞʝʥʽ ʘʩʠʤʧʪʦʪʠʯʥʽ ʬʦʨʤʫʣʠ. 

ʌʦʨʤʫʣʘ ʇʫʘʩʩʦʥʘ 

ʊʝʦʨʝʤʘ (ʪʝʦʨʝʤʘ ʇʫʘʩʩʦʥʘ). ʗʢʱʦ ¤n  ʽ 0p  ʪʘʢ, ʱʦ 

¤<< ll0,np , ʪʦ  

ll -- = e
k

qpCkP
k

knkk

nn
!

)(                                      (2.3) 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʘʣʦʛʦ 0,1, 2,....k=  

 ʅʘʩʣʽʜʦʢ. ʁʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ɸ k  ʨʘʟʽʚ ʚ ʧ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʩʭʝʤʠ 

ɹʝʨʥʫʣʣʽ ʟʥʘʭʦʜʷʪʴ ʟʘ ʥʘʙʣʠʞʝʥʦʶ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ 

ll -º e
k

kP
k

n
!

)( ,                                            (2.4) 

ʜʝ np=l . 

ʎʷ ʬʦʨʤʫʣʘ ʜʘʻ ʜʦʩʠʪʴ ʪʦʯʥʝ ʥʘʙʣʠʞʝʥʥʷ ʟʘ ʟʥʘʯʝʥ ɹʨ, ʙʣʠʟʴʢʠʭ ʜʦ ʥʫʣʷ 

)1,0( <p , ʪʦʙʪʦ ʜʣʷ ʧʦʜʽʡ, ʱʦ ʨʽʜʢʦ ʪʨʘʧʣʷʶʪʴʩʷ ʽ ʜʣʷ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʭ ʧ 

).9( ¢npq  
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ʊʝʦʨʝʤʘ (ʣʦʢʘʣʴʥʘ ʪʝʦʨʝʤʘ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ). ʗʢʱʦ ʡʤʦʚʽʨʥʽʩʪʴ p  

ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ  A ʚ ʢʦʞʥʽʡ ʩʧʨʦʙʽ ʩʪʘʣʘ ʽ ʪʘʢʘ, ʱʦ 10 <<p , ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʯʠʩʣʘ kʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʚ n  ʩʧʨʦʙʘʭ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʥʘʙʣʠʞʝʥʦʶ ʨʽʚʥʽʩʪʶ  

ö
ö

÷

õ

æ
æ

ç

å-
º

npq

npk

npq
kP

n
j

1
)( , ʜʝ 2

2

2

1
)(

x

ex
-

=
p

j .                     (2.5) 

 ʌʦʨʤʫʣʘ (2.5) ʜʘʻ ʜʦʙʨʝ ʥʘʙʣʠʞʝʥʥʷ, ʷʢʱʦ ʧ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ, ʨ ʪʘ q ʥʝ 

ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ, .9>npq  

ʊʝʦʨʝʤʘ (ʽʥʪʝʛʨʘʣʴʥʘ ʪʝʦʨʝʤʘ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ). ʁʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, 

ʱʦ ʚ ʧ ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʩʭʝʤʠ ɹʝʨʥʫʣʣʽ, ʚ ʷʢʠʭ ʧʦʜʽʷ ɸ ʤʦʞʝ 

ʚʽʜʙʫʪʠʩʴ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʨ, ʧʦʜʽʷ ɸ ʚʽʜʙʫʜʝʪʴʩʷ ʥʝ ʤʝʥʰʝ 
1

k  ʪʘ ʥʝ ʙʽʣʴʰʝ 
2

k  

ʨʘʟʽʚ, ʥʘʙʣʠʞʝʥʦ ʨʽʚʥʘ 

.
2

1
)(,)(

0

212

21

2

ñ
-

=ö
ö

÷

õ

æ
æ

ç

å -
-ö
ö

÷

õ

æ
æ

ç

å -
º¢¢

x t

n
dtexʌ

npq

npk
ʌ

npq

npk
ʌkkkP

p
  

(2.6) 

ʌʦʨʤʫʣʘ (2.6) ʜʘʻ ʜʦʙʨʝ ʥʘʙʣʠʞʝʥʥʷ, ʷʢʱʦ ʧ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ, ʨ ʪʘ q ʥʝ 

ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ, .9>npq ɼʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ 5²x ʤʦʞʥʘ ʚʚʘʞʘʪʠ .5,0)( ºxʌ  

 ʂʦʨʠʩʪʫʶʯʠʩʴ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ, ʾʾ ʛʨʘʥʠʯʥʠʤʠ ʪʝʦʨʝʤʘʤʠ ʪʘ 

ʧʨʦʛʨʘʤʦʶ ɽxcel ʨʦʟʚ'ʷʟʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

 ʇʨʠʢʣʘʜ 2. ɯʤʦʚʽʨʥʽʩʪʴ ʚʣʫʯʠʪʠ ʚ ʤʽʰʝʥʴ ʧʨʠ ʦʜʥʦʤʫ ʧʦʩʪʨʽʣʽ ʜʦʨʽʚʥʶʻ 

0,8. ɿʥʘʡʪʠ ʥʘʡʽʤʦʚʽʨʥʽʰʫ ʢʽʣʴʢ̔ʩʪʴ ʚʣʫʯʝʥʴ ʽʟ 6 ʧʦʩʪʨʽʣʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʫ 

ʡʤʦʚʽʨʥʽʩʪʴ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɿʥʘʡʜʝʤʦ ʚʝʣʠʯʠʥʫ ʚʠʨʘʟʫ 6,58,068,0 =+Ö=+pnp ï ʥʝ 

ʮʽʣʝ ʯʠʩʣʦ. ʊʦʜʽ ʥʘʡʙʽʣʴʰʝ ʮʽʣʝ ʯʠʩʣʦ, ʷʢʝ ʥʝ ʧʝʨʝʚʠʱʫʻ 5,6, ʜʦʨʽʚʥʶʻ 5. ʊʘʢʠʤ 

ʯʠʥʦʤ,  ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʝ ʮʽʣʝ ʯʠʩʣʦ ʚʣʫʯʝʥʴ 5
0
=k . ɯʤʦʚʽʨʥʽʩʪʴ ʧôʷʪʠ ʚʣʫʯʝʥʴ 

ʽʟ ʰʝʩʪʠ ʧʦʩʪʨʽʣʽʚ ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ 

39,02,08,0)5( 55

66
=ÖÖ=CP . 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʬʫʥʢʮʽʻʶ Excel ʢʘʪʝʛʦʨʽʾ çʉʪʘʪʠʩʪʠʯʝʩʢʠʝè 

ɹʀʅʆʄʈɸʉʇ (ʯʠʩʣʦ_ʫʩʧʝʭʦʚ; ʯʠʩʣʦ_ʠʩʧʪrʘʥʠʡ; ʚʝʨʦʷʪʥʦʩʪʴ_ʫʩʧʝʭʘ; 

ʠʥʪʝʛʨʘʣʴʥʘʷ) : ʯʠʩʣʦ_ʫʩʧʝʭʦʚ = 5; ʯʠʩʣʦ_ʠʩʧʪrʘʥʠʡ = 6; ʚʝʨʦʷʪʥʦʩʪʴ_ʫʩʧʝʭʘ 

= 0,8; ʠʥʪʝʛʨʘʣʴʥʘʷ ī0. 
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ɺʽʜʧʦʚʽʜʴ. 5
0
=k , .39,0)5(

6
=P  

ʇʨʠʢʣʘʜ 3. ɯʤʦʚʽʨʥʽʩʪʴ ʚʣʫʯʠʪʠ ʚ ʤʽʰʝʥʴ ʧʨʠ ʦʜʥʦʤʫ ʧʦʩʪʨʽʣʽ ʜʦʨʽʚʥʶʻ 

0,8. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʽʟ 100 ʧʦʩʪʨʽʣʽʚ ʢʽʣʴʢ̔ʩʪʴ ʚʣʫʯʝʥʴ ʙʫʜʝ: 

ʘ) ʪʦʯʥʦ 90; ʙ) ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 75 ʜʦ 85. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʫʤʦʚʦʶ ʟʘʜʘʯʽ 580>=np  ʽ 520>=nq , ʪʦʤʫ 

ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʘʤʠ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ. 

ʘ) ɿʘ ʣʦʢʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ (2.5) ʟʥʘʭʦʜʠʤʦ: 

5,2
4

10

2,08,0100

1008,090
==

ÖÖ

Ö-
=x . 

ɼʣʷ 5,2=x  ʟʥʘʭʦʜʠʤʦ (ʟʘ ʪʘʙʣʠʮʝʶ ʟʥʘʯʝʥʴ 

2

2
1

( ) )
2

x

x ej
p

-

=

0175,0)( =xj  ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, 004,0
4

0175,0
)90(

100
==P . 

ɿʥʘʶʯʠ ʬʫʥʢʮʽ ʁ Excel ʢʘʪʝʛʦʨʽʾ çʉʪʘʪʠʩʪʠʯʝʩʢʠʝè ɹʀʅʆʄʈɸʉʇ 

(ʯʠʩʣʦ_ʫʩʧʝʭʦʚ; ʯʠʩʣʦ_ʠʩʧʪrʘʥʠʡ; ʚʝʨʦʷʪʥʦʩʪʴ_ʫʩʧʝʭʘ; ʠʥʪʝʛʨʘʣʴʥʘʷ),  

ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ (ʨʠʩ. 2.4). 

 

 

ʈʠʩ. 2.4. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʣʦʢʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ. 
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ʙ) ɿʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ (2.6) ʟʥʘʭʦʜʠʤʦ: 

25,1
4

8085
;25,1

4

8075
21

=
-

=-=
-

= xx . 

ɼʣʷ 25,1=x  ʟʥʘʭʦʜʠʤʦ ʟʘ ʪʘʙʣʠʮʝʶ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʃʘʧʣʘʩʘ 

2

2

0

1
( ) :

2

x t
dt

x e
p

-

F = ñ
 

39435,0)25,1( =F . 

ʊʦʜʽ 39435,0)25,1( -=-F . ʐʫʢʘʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʟʥʘʭʦʜʠʤʦ ʷʢ ʨʽʟʥʠʮʶ  

79,0)39435,0(39435,0)25,1()25,1()8575(
100

=--=-F-F=<<kP . 

ɿʘʫʚʘʞʝʥʥʷ. ʄʦʞʥʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʦʙʯʠʩʣʝʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʽʻʾ ʞ 

ʬʫʥʢʮʽ ʾ Excel ʢʘʪʝʛʦʨʽʾ çʉʪʘʪʠʩʪʠʯʝʩʢʠʝè ɹʀʅʆʄʈɸʉʇ (ʯʠʩʣʦ_ʫʩʧʝʭʦʚ; 

ʯʠʩʣʦ_ʠʩʧʪrʘʥʠʡ; ʚʝʨʦʷʪʥʦʩʪʴ_ʫʩʧʝʭʘ; ʠʥʪʝʛʨʘʣʴʥʘʷ), ʜʝ ʜʣʷ ʧʫʥʢʪʫ ʘ) ʙʨʘʣʠ 

ʠʥʪʝʛʨʘʣʴʥʘʷ ï 0, ʘʣʝ ʜʣʷ ʧʫʥʢʪʫ  ʙ) ʩʣʽʜ ʚʟʷʪʠ ʟʥʘʯʝʥʥʷ ʠʥʪʝʛʨʘʣʴʥʘʷ ï 1 

(ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ: ʢʽʣʴʢʽʩʪʴ ʫʩʧʽʰʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ʯʠʩʣʦ_ʠʩʧʪrʘʥʠʡ, ʪʦʙʪʦ ʦʙʯʠʩʣʶʶʪʴ ʜʚʘ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʜʣʷ 

75, 85k k= =  ʪʘ ʟʥʘʭʦʜʷʪʴ ʾʭ ʨʽʟʥʠʮʶ (ʨʠʩ. 2.5). 

 

ʈʠʩ.2.5. ʆʙʯʠʩʣʝʥʥʷ ʜʣʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ. 

ɺʽʜʧʦʚʽʜʴ. ʘ) 0,004; ʙ) 0,79. 

ʇʨʠʢʣʘʜ 3. ʉʣʦʚʥʠʢ ʤʘʻ 1500 ʩʪʦʨʽʥʦʢ. ɯʤʦʚʽʨʥʽʩʪʴ ʜʨʫʢʘʨʩʴʢʦʾ ʧʦʤʠʣʢʠ 

ʥʘ ʦʜʥʽʡ ʩʪʦʨʽʥʮʽ ʜʦʨʽʚʥʶʻ 0,001. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʩʣʦʚʥʠʢʫ: 

ʘ) ʙʫʜʝ ʪʦʯʥʦ 3 ʧʦʤʠʣʢʠ;  

ʙ) ʥʝ ʙʫʜʝ ʞʦʜʥʦʾ ʧʦʤʠʣʢʠ;  

ʚ) ʙʫʜʝ ʭʦʯʘ ʙ ʦʜʥʘ ʧʦʤʠʣʢʘ. 
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ʈʦʟʚôʷʟʫʚʘʥʥʷ. ʘ) ɿʘ ʫʤʦʚʦʶ ʡʤʦʚʽʨʥʽʩʪʴ ʜʨʫʢʘʨʩʴʢʦʾ ʧʦʤʠʣʢʠ ʥʘ ʦʜʥʽʡ  

ʩʪʦʨʽʥʮʽ 01,0001,0 <=p , ʪʦʜʽ ʜʦʙʫʪʦʢ  

549,1999,0001,01500 <=ÖÖ=npq ( )205,1001,01500 <=Ö=np . 

ɿʘ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ (2.3) ʪʘ ʟʘ ʪʘʙʣʠʮʝʶ ʟʥʘʯʝʥʴll -= e
k

p
k

k
!

 

ʦʙʯʠʩʣʶʻʤʦ 125,0
!3

5,1
)3( 5,1

3

1500
ºÖ= -eP . 

ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʬʫʥʢʮʽʻʶ Excel ʢʘʪʝʛʦʨʽʾ çʉʪʘʪʠʩʪʠʯʝʩʢʠʝè ʇʋɸʉʉʆʅ  

( x ; ʩʨʝʜʥʝʝ; ʠʥʪʝʛʨʘʣʴʥʘʷ); ʜʣʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ: xī ʢʽʣʴʢʽʩʪʴ ʩʧʨʠʷʪʣʠʚʠʭ 

ʧʦʜʽʡ; ʩʨʝʜʥʝʝ ī ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ pnÖ=l ; ʠʥʪʝʛʨʘʣʴʥʘʷ ī 0 ʘʙʦ 1. ɺ ʫʤʦʚʽ 

ʟʘʜʘʯʽ 3;x=  ʩʨʝʜʥʝʝ 5,1=l ; ʠʥʪʝʛʨʘʣʴʥʘʷ ï 0, ʪʦʙʪʦ ʦʙʯʠʩʣʝʥʥʷ ʪʦʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʦʜʽʡ ï 3 ʧʦʤʠʣʢʠ ʜʣʷ ʩʣʦʚʥʠʢʘ ʽʟ 1500 ʩʪʦʨʽʥʢʘʤʠ (ʨʠʩ. 2.6). 

 

 

ʈʠʩ. 2.6. ʆʙʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʇʋɸʉʉʆʅ. 

 

ʙ) ɯʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚ ʩʣʦʚʥʠʢʫ ʥʝ ʙʫʜʝ ʞʦʜʥʦʾ ʧʦʤʠʣʢʠ, ʪʦʙʪʦ 0=k , 

ʦʙʯʠʩʣʶʻʤʦ ʟʘ ʪʽʻʶ ʞ ʬʦʨʤʫʣʦʶ ʇʫʘʩʩʦʥʘ 

223,0
48,4

1

1

1

!0

5,1
)0(

3

5,1

0

1500
ºº

Ö
=Ö= -

e
eP . 

ʚ) ʇʦʜʽʷ A ï ʫ ʩʣʦʚʥʠʢʫ ʙʫʜʝ ʭʦʯʘ ʙ ʦʜʥʘ ʧʦʤʠʣʢʘ, ʻ ʧʨʦʪʠʣʝʞʥʦʶ ʜʦ 

ʧʦʜʽʾ ï ʫ ʩʣʦʚʥʠʢʫ ʥʝʤʘʻ ʞʦʜʥʦʾ ʧʦʤʠʣʢʠ. ʊʦʤʫ 

777,0223,01)0(1)(
1500

=-=-= PAP . 

ɿʘʫʚʘʞʝʥʥʷ. ʗʢʱʦ ʘʨʛʫʤʝʥʪ çʠʥʪʝʛʨʘʣʴʥʘʷè ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1 

(çʽʩʪʠʥʘè), ʪʦʜʽ ʬʫʥʢʮʽʷ ʇʋɸʉʉʆʅ  ʧʦʚʝʨʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʜʽʡ ʙʫʣʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ xʚʢʣʶʯʥʦ.  

ɺʽʜʧʦʚʽʜʴ. ʘ) 0,125; ʙ) 0,223; ʚ) 0,777. 
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ʈʦʟʜʽʣ ɯɯɯ 

 

ɽʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

 

3.1. ɺʠʙʽʨʢʘ, ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʯʢʦʚʽ ʦʮʽʥʢʠ ʯʠʩʣʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ. ʇʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤʠ ʪʘ ʬʫʥʢʮʽʾ 

ʨʦʟʧʦʜʽʣʫ 

ɼʘʥʽ ʫ ʩʪʘʪʠʩʪʠʮʽ, ʦʪʨʠʤʘʥʽ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʽʟ 

ʟʚʠʯʘʡʥʠʭ ʨʦʙʦʯʠʭ ʟʘʧʠʩʽʚ ʫ ʙʽʟʥʝʩʽ, ʥʘʜʭʦʜʷʪʴ ʜʦ ʜʦʩʣʽʜʥʠʢʘ ʫ ʚʠʛʣʷʜʽ 

ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʾ ʤʘʩʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʻ ʚʦʥʠ ʜʘʥʠʤʠ ʽʟ ʚʠʙʽʨʢʦʚʦʾ 

ʩʫʢʫʧʥʦʩʪʽ, ʯʠ ʜʘʥʠʤʠ ʟ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʦʙʨʦʙʢʠ ʽ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ. 

ɿʥʘʯʝʥʥʷ 
i

x  ʚʠʙʽʨʢʠ ʥʘʟʠʚʘʶʪʴ ʚʘʨʽʘʥʪʘʤʠ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʘʨʽʘʥʪ, 

ʨʦʟʤʽʱʝʥʠʭ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ, ʥʘʟʠʚʘʶʪʴ ʚʘʨʽʘʮʽʡʥʠʤ ʨʷʜʦʤ. ʗʢʱʦ ʧʨʠ 

ʮʴʦʤʫ
i

x  ʧʦʚʪʦʨʶʻʪʴʩʷ 
i

n  ʨʘʟʽʚ (
1` 21, 2, ... , , ... ki k n n n n= + + + =), ʪʦ ʯʠʩʣʦ 

i
n  

ʥʘʟʠʚʘʶʪʴ ʘʙʩʦʣʶʪʥʦʶ ʯʘʩʪʦʪʦʶ ʚʘʨʽʘʥʪʠ 
i

x, ʘ 
n

n
i ï ʚʽʜʥʦʩʥʦʶ ʯʘʩʪʦʪʦʶ 

ʚʘʨʽʘʥʪʠ 
i

x . 

ʉʪʘʪʠʩʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʠʙʽʨʢʠ ʥʘʟʠʚʘʶʪʴ ʧʝʨʝʣʽʢ ʚʘʨʽʘʥʪ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʯʘʩʪʦʪ ʘʙʦ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʟʨʫʯʥʦ 

ʟʘʜʘʚʘʪʠ ʪʘʙʣʠʮʝʶ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʟʚ¡̫ʟʦʢ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ ʪʘ ʾʭ ʯʘʩʪʦʪʘʤʠ: 

i
x  

1
x  

2
x  > 

k
x   
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n  
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n  >  
k
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ʆʟʥʘʯʝʥʥʷ.  ɽʤʧʽʨʠʯʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ  

1

1

1

0, ;

( ) , ( 1, 2, , 1); (3.1)
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 ʆʟʥʘʯʝʥʥʷ. ʇʦʣʽʛʦʥʦʤ ʯʘʩʪʦʪ ʚʠʙʽʨʢʠ ʥʘʟʠʚʘʶʪʴ ʣʘʤʘʥʫ ʟ ʚʝʨʰʠʥʘʤʠ ʚ 

ʪʦʯʢʘʭ ( , ), ( 1, 2, ... , ).i ix n i k=  ʇʦʣʽʛʦʥʦʤ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʚʠʙʽʨʢʠ ʥʘʟʠʚʘʶʪʴ 

ʣʘʤʘʥʫ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭö
÷

õ
æ
ç

å
n

n
x i

i
, ,( 1, 2, ... , )i k= . 

ʗʢʱʦ ʍ ï ʥʝʧʝʨʝʨʚʥʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ, ʪʦ ʾʾ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ 

ʪʘʢʦʞ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ. ɼʣʷ ʦʮʽʥʢʠ )(xf  ʟʘ ʚʠʙʽʨʢʦʶ 
n

xxx ,,,
21
?  

ʨʦʟʙʠʚʘʶʪʴ ʽʥʪʝʨʚʘʣ ʥʘ ʯʘʩʪʠʥʥʽ ʽʥʪʝʨʚʘʣʠ ʜʦʚʞʠʥʠ h, ʚ ʪʘʙʣʠʮʶ ʟʘʧʠʩʫʶʪʴ 

ʩʝʨʝʜʠʥʫ -̔ʪʦʛʦ ʽʥʪʝʨʚʘʣʫ, 
i

nï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʚʠʙʽʨʢʠ -̔ʪʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʇʨʷʤʦʢʫʪʥʠʢʠ ʟ ʦʩʥʦʚʘʤʠ hʽ ʚʠʩʦʪʘʤʠ 
nh

n
i  ʫ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʫʪʚʦʨʶʶʪʴ ʬʽʛʫʨʫ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʛʽʩʪʦʛʨʘʤʦʶ ʚʠʙʽʨʢʠ. 

ʅʝʟʤʽʱʝʥʦʶ ʩʠʣʴʥʦ ʩʣʫʰʥʦʶ ʦʮʽʥʢʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ  

ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ ̒ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ä
=

=
n

i
i

X
n

X
1

1
ʽ ʨʝʘʣʽʟʘʮʽʶ ʮʽʻʾ ʦʮʽʥʢʠ 

ʧʦʟʥʘʯʘʶʪʴ  

ä
=

=
n

i
i

x
n

x
1

1
.                                                    (3.2) 

ɺʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʜʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ 

,
1

1

ä
=

=
k

i
ii

xn
n

x  ʜʝ .
1

ä
=

=
k

i
i

nn
 

ɺʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʜʣʷ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʦʙʯʠʩʣʶʶʪʴ 

ʟʘ ʬʦʨʤʫʣʦʶ 

,
1

1

ä
=

=
k

i
ii

zn
n

x  ʜʝ 
i

zï ʩʝʨʝʜʠʥʘ -i ʪʦʛʦ ʽʥʪʝʨʚʘʣʫ, .
1

ä
=

=
k

i
i

nn  

ʆʮʽʥʢʦʶ ʜʠʩʧʝʨʩʽʾ 
2sʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ Xʻ ʚʠʙʽʨʢʦʚʘ ʜʠʩʧʝʨʩʽʷ 

( ),
1

1

22

ä
=

-=
n

i
i

XX
n

s                                           (3.3) 

ʷʢʘ ʻ ʟʤʽʱʝʥʦʶ ʦʮʽʥʢʦʶ ʜʣʷ 
2s . 

ɺʝʣʠʯʠʥʘ  
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                                       (3.4) 

ʻ ʥʝʟʤʽʱʝʥʦʶ ʦʮʽʥʢʦʶ ʜʠʩʧʝʨʩʽʾ 
2sʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X . 

ʗʢʱʦ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʘ ʚʽʜʦʤʝ, ʪʦ ʥʝʟʤʽʱʝʥʦʶ ʩʠʣʴʥʦ ʩʣʫʰʥʦʶ 

ʦʮʽʥʢʦʶ ʜʠʩʧʝʨʩʽʾ 2sʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ Xʻ ʦʮʽʥʢʘ 
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1

1

22
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i
i
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n
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ɺʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ ʜʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʦʙʯʠʩʣʶʶʪʴ 

ʟʘ ʬʦʨʤʫʣʦʶ 

( ) ,
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==                     (3.5)

 

ʚʽʜʧʦʚʽʜʥʦ 
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ɺʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ ʜʣʷ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʚ̔ ʜʧʦʚʽʜʥʦ, 
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ɺʝʣʠʯʠʥʘ
2ss= ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʙʽʨʢʦʚʠʤ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ, 
2ss= ï ʚʠʙʽʨʢʦʚʠʤ ʚʠʧʨʘʚʣʝʥʠʤ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ (
2s ï ʚʠʙʽʨʢʦʚʘ ʚʠʧʨʘʚʣʝʥʘ ʜʠʩʧʝʨʩʽʷ). 

ʆʟʥʘʯʝʥʥʷ. ʄʝʜʽʘʥʦʶ 
e

M  ʥʘʟʠʚʘʶʪʴ ʚʘʨʽʘʥʪʫ, ʷʢʘ ʜʽʣʠʪʴ ʚʘʨʽʘʮʽʡʥʠʡ 

ʨʷʜ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʨʽʚʥʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʘʨʽʘʥʪ. 

ɼʣʷ ʜʠʩʢʨʝʪʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʷʜʽʚ 
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ɼʣʷ ʽʥʪʝʨʚʘʣʴʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʷʜʽʚ 

,
2 1

i

i

j
j

iie
n

n
n

hxM
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=

-

+=

                                  (3.7ô)

 

ʜʝ 
i

xï ʧʦʯʘʪʦʢ ʤʝʜʽʘʥʥʦʛʦ ʽʥʪʝʨʚʘʣʫ (ʡʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʘ ʟ ʥʘʛʨʦʤʘʜʞʝʥʠʭ 

ʯʘʩʪʦʪ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʦʣʦʚʠʥʫ ʚʩʽʭ ʩʧʦʩʪʝʨʝʞʝʥʴ), 
i

hï ʜʦʚʞʠʥʘ -̔ʛʦ ʽʥʪʝʨʚʘʣʫ, 

i
nï ʯʘʩʪʦʪʘ ʤʝʜʽʘʥʥʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʆʟʥʘʯʝʥʥʷ. ʄʦʜʦʶ ʥʘʟʠʚʘʶʪʴ ʚʘʨʽʘʥʪʫ, ʷʢʘ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʫ 

ʚʠʙʽʨʮʽ. 

ɼʣʷ ʜʠʩʢʨʝʪʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʷʜʽʚ 

,
0 j

xM =  ʷʢʱʦ 
i

i
j

nn max= .                          (3.8) 

ɼʣʷ ʽʥʪʝʨʚʘʣʴʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʷʜʽʚ 

,
2

11

1

0

+-

-

--

-
+=

iii

ii

i
nnn

nn
hxM

                                 (3.8ô)

 

ʜʝ 
i

xï ʧʦʯʘʪʦʢ ʽʥʪʝʨʚʘʣʫ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʯʘʩʪʦʪʦʶ, 
i

nï ʯʘʩʪʦʪʘ -̔ʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʆʟʥʘʯʝʥʥʷ. ʇʦʯʘʪʢʦʚʠʤ ʝʤʧʽʨʠʯʥʠʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʫ kʥʘʟʠʚʘʻʪʴʩʷ 

ʚʠʨʘʟ  

1

1
,

n
k

k i

i

ʄ x
n =

= ä                                                       (3.9) 

ʟʦʢʨʝʤʘ xM =
1

. 

ʆʟʥʘʯʝʥʥʷ. ʎʝʥʪʨʘʣʴʥʠʤ ʝʤʧʽʨʠʯʥʠʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʫ k  ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʠʨʘʟ  

( )ä
=

-=
n

i

k

ik
xx

n
m

1

1
,                                                    (3.10) 

 ʟʦʢʨʝʤʘ, .2

2
sm =  

ʆʟʥʘʯʝʥʥʷ. ʂʦʝʬʽʮʽʻʥʪʦʤ ʘʩʠʤʝʪʨʽʾ ὃί ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʤʦʤʝʥʪʫ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʜʦ ʢʫʙʘ ʩʝʨʝʜʥʴʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ: 
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.                                      (3.11) 

ʆʟʥʘʯʝʥʥʷ. ɽʢʩʮʝʩʦʤ E ʥʘʟʠʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʝ ʥʘ ʪʨʠ ʦʜʠʥʠʮʽ 

ʚʽʜʥʦʰʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʩʪʝʧʝʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ: 

.3
4

4 -=
s

m
E                                                (3.12)  

ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʮʝʩʦʨʫ Microsoft Excel 

ɹʽʣʴʰʽʩʪʴ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʚʠʧʘʜʢʫ ʥʝʟʛʨʫʧʦʚʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 

ʦʙʯʠʩʣʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʫ Microsoft Excel. ʆʩʥʦʚʥʽ 

ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ Excel, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʜʘʥʦ ʫ 

ʪʘʙʣʠʮʽ 3.1. ʑʦʙ ʚʠʢʣʠʢʘʪʠ ʧʦʪʨʽʙʥʫ ʬʫʥʢʮʽʶ, ʩʣʽʜ ʦʙʨʘʪʠ ʢʘʪʝʛʦʨʽʶ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʪʘ ʽʤôʷ ʬʫʥʢʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʦ ʢʦʨʠʩʥʽ ʪʘʢʽ ʬʫʥʢʮʽʾ: 

ī ʅɸʀɹʆʃʔʐʀʁ (ʤʘʩʩʠʚ, k) ï ʥʘʜʘʻ k-ʝ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚ ʨʷʜʽ 

ʜʘʥʠʭ; 

ī ʅɸʀʄɽʅʔʐʀʁ (ʤʘʩʩʠʚ, k) ï ʥʘʜʘʻ k-ʝ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚ ʨʷʜʽ 

ʜʘʥʠʭ. 

ʊʘʙʣʠʮʷ 3.1 

ʉʪʘʪʠʩʪʠʯʥʽ ʬʫʥʢʮʽʾ Excel 

ʏʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʘʟʚʘ ʬʫʥʢʮʽʾ 

ʉʝʨʝʜʥʻ ʉʈɿʅɸʏ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʉʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ ʉʈɻɽʆʄ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʄʦʜʘ ʄʆɼɸ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʄʝʜʽʘʥʘ ʄɽɼʀɸʅɸ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ɼʠʩʧʝʨʩʽʷ 
ɼʀʉʇ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ɼʀʉʇʈ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʉʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʉʊɸʅɼʆʊʂʃʆʅ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʄʀʅ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é)) 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʄɸʂʉ (ʯʠʩʣʦ1, ʯʠʩʣʦ 2, é) 

ʏʘʩʪʦʪʘ 
ʏɸʉʊʆʊɸ (ʤʘʩʩʠʚ_ʜʘʥʥʳʭ; ʤʘʩʩʠʚ_ 

ʠʥʪʝʨʚʘʣʦʚ) 
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ʇʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤʠ ʟʘʩʦʙʘʤʠ Microsoft Excel 

Excel ʥʘʜʘʻ ʜʚʘ ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ ʧʝʨʰʠʤ ʩʧʦʩʦʙʦʤ ʥʝʦʙʭʽʜʥʦ: 

1) ɺʥʝʩʪʠ ʚ ʣʠʩʪ Excel ʚʭʽʜʥʽ ʜʘʥʽ ʪʘ ʽʥʪʝʨʚʘʣʠ, ʟʘ ʷʢʠʤʠ ʮʽ ʜʘʥʽ ʙʫʜʫʪʴ 

ʛʨʫʧʫʚʘʪʠʩʷ. 

2) ɿʥʘʡʪʠ ʯʘʩʪʦʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʜʘʥʠʭ ʚ ʽʥʪʝʨʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 

ʏɸʉʊʆʊɸ, ʜʣʷ ʯʦʛʦ: 

ī ʚʠʜʽʣʠʪʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ (ʥʘ ʦʜʥʫ ʙʽʣʴʰʝ, ʥʽʞ ʽʥʪʝʨʚʘʣʽʚ), ʚ ʷʢʠʭ 

ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʯʘʩʪʦʪʠ; 

ī  ʚʠʢʣʠʢʘʪʠ fx ï ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ï ʏɸʉʊʆʊɸ; 

ī ʚʚʝʩʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʭʽʜʥʽ ʜʘʥʽ ʽ ʽʥʪʝʨʚʘʣʠ; 

ī ʥʘʪʠʩʥʫʪʠ Ctrl+Shift+Enter. 

3) ɺʠʢʣʠʢʘʪʠ ɺʩʪʘʚʢʘ ïï ɻʠʩʪʦʛʨʘʤʤʘ, ʟô̫ ʚʠʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ (ʜʠʚ. 

ʨʠʩ. 3.1). 

 

ʈʠʩ. 3.1. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʤʘʡʩʪʨʘ ʛʽʩʪʦʛʨʘʤ. 
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4) ʅʘʜʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ ʧʘʨʘʤʝʪʨʠ: 

ī ʜʽʘʧʘʟʦʥ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʩʧʦʩʽʙ ʾʭ ʛʨʫʧʫʚʘʥʥʷ (ʟʘ ʨʷʜʢʘʤʠ ʘʙʦ 

ʩʪʦʚʧʯʠʢʘʤʠ) ʪʘ ʽʤʝʥʘ ʨʷʜʽʚ ʜʘʥʠʭ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ; 

ī ʷʢʱʦ ʽʤʝʥʘ ʨʷʜʽʚ ʥʘʜʘʥʦ, ʚʽʜʤʽʪʠʪʠ ɼʦʙʘʚʠʪʴ ʣʝʛʝʥʜʫ ʽ ʚʢʘʟʘʪʠ ʾʾ 

ʨʦʟʤʽʱʝʥʥʷ; 

ī ʷʢʱʦ ʧʦʪʨʽʙʥʦ, ʜʦʙʘʚʠʪʠ ʀʤʝʥʘ ʨʷʜʦʚ, ʘʙʦ (ʪʘ) ʀʤʝʥʘ ʢʘʪʝʛʦʨʠʡ, ʘʙʦ 

(ʪʘ) ɿʥʘʯʝʥʠʷ; 

ī ʷʢʱʦ ʧʦʪʨʽʙʥʦ, ʜʦʙʘʚʠʪʠ ɿʘʛʦʣʦʚʦʢ, ʃʠʥʠʠ ʩʝʪʢʠ, ʆʩʠ, ʊʘʙʣʠʮʫ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʥʝʦʙʭʽʜʥʦ: 

1) ɺʥʝʩʪʠ ʚ ʣʠʩʪ Excel ʚʠʭʽʜʥʽ ʜʘʥʽ. 

2) ʆʙʨʘʪʠ ʚ ʤʝʥʶ ʉʝʨʚʠʩ ï ɸʥʘʣʠʟ ʜʘʥʥʳʭ ï ɻʠʩʪʦʛʨʘʤʤʘ, ʟô̫ ʚʠʪʴʩʷ 

ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ (ʜʠʚ. ʨʠʩ. 3.2). 

 

ʈʠʩ. 3.2. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ. 

3) ɿʘʜʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ ʧʘʨʘʤʝʪʨʠ: 

ʚʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ ï ʟʘʜʘʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚʭʽʜʥʽ ʜʘʥʽ; 

ʠʥʪʝʨʚʘʣ ʢʘʨʤʘʥʦʚ (ʧʘʨʘʤʝʪʨ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ) ï ʟʘʜʘʪʠ ʜʽʘʧʘʟʦʥ 

ʢʦʤʽʨʦʢ ʽ ʥʘʙʽʨ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ; ʷʢʱʦ ʧʘʨʘʤʝʪʨ ʥʝ 

ʚʚʝʜʝʥʠʡ, ʪʦ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʝʥʠʡ ʥʘʙʽʨ ʚʽʜʨʽʟʢʽʚ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʽʞ ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʠʭ; 
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ʚʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ ï ʚʚʝʩʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʝʨʭʥʶ ʣʽʚʫ ʢʦʤʽʨʢʫ ʜʽʘʧʘʟʦʥʫ, 

ʚ ʷʢʠʡ ʙʫʜʝ ʥʘʜʘʥʦ ʛʽʩʪʦʛʨʘʤʫ, ʘʙʦ ʚʽʜʤʽʪʠʪʠ ʧʘʨʘʤʝʪʨ ʅʦʚʳʡ ʨʘʙʦʯʠʡ ʣʠʩʪ ʘʙʦ 

ʅʦʚʘʷ ʨʘʙʦʯʘʷ ʢʥʠʛʘ; 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ï ʷʢʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʽʜʤʽʯʝʥʦ, ʪʦ ʙʫʜʫʪʴ 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘʢʦʧʠʯʝʥʽ ʯʘʩʪʦʪʠ ʽ ʧʦʙʫʜʦʚʘʥʠʡ ʾʭ ʛʨʘʬʽʢ; 

ʚʳʚʦʜ ʛʨʘʬʠʢʘ ï ʷʢʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʽʜʤʽʯʝʥʦ, ʪʦ ʙʫʜʝ ʩʪʚʦʨʝʥʦ 

ʘʚʪʦʤʘʪʠʯʥʦ ʜʽʘʛʨʘʤʫ, ʧʨʠ ʮʴʦʤʫ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʅʦʚʘʷ ʢʥʠʛʘ. 

 ʇʨʠʢʣʘʜ 1. ɼʘʥʘ ʚʠʙʽʨʢʘ ʍ=1, 0, ï1, 0, 1, 0. ɿʥʘʡʪʠ ʪʦʯʢʦʚʫ ʦʮʽʥʢʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʽʱʝʥʫ ʽ ʥʝʟʤʽʱʝʥʫ ʦʮʽʥʢʠ ʜʠʩʧʝʨʩʽʾ ʪʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ.  

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɿʚʝʜʝʤʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʜʠʩʧʝʨʩʽʡʥʦʾ ʪʘʙʣʠʮʽ ʪʘ ʚʠʢʦʥʘʻʤʦ 

ʚʽʜʧʦʚʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2. ɼʠʩʧʝʨʩʽʡʥʘ ʪʘʙʣʠʮʷ ʜʦ ʧʨʠʢʣʘʜʫ 1 

N xi xi 
2 

1 1 1 

2 0 0 

3 ï1 1 

4 0 0 

5 1 1 

6 0 0 

Ɇ 1 3 

 

ɿʘ ʜʘʥʠʤʠ, ʦʜʝʨʞʘʥʠʤʠ ʟ ʪʘʙʣ. 3.2, ʨʦʟʨʘʭʫʻʤʦ: 

ī ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ x : 

1

1 1 1
1 ;

6 6

n

i

i

x x
n =

= = Ö =ä  

ī ʟʤʽʱʝʥʫ ʪʘ ʥʝʟʤʽʱʝʥʫ ʦʮʽʥʢʠ ʜʠʩʧʝʨʩʽʾ 
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ī ʟʤʽʱʝʥʫ ʪʘ ʥʝʟʤʽʱʝʥʫ ʦʮʽʥʢʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 
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6

17

36

172 === xʭ ss ; 

30

172 ==
xʭ
ss . 

ʇʨʠʢʣʘʜ 2. ɿʘ ʜʘʥʠʤʠ ʚʠʙʽʨʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʤʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʥʷ 

(ʫ ʛʨʥ.) 20-ʠ ʩʣʫʞʙʦʚʮʽʚ ʦʜʥʽʻʾ ʽʟ ʢʦʤʧʘʥʽʡ (ʪʘʙʣ. 3.3). ɿʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ Excel ʚʩʽ ʤʦʞʣʠʚʽ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ 

ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 3.3 

3560 2190 2390 3400 

2180 2400 3350 2340 

2900 2570 3300 3150 

3680 3250 2250 3240 

2180 2600 2870 3050 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɿʘʧʠʰʝʤʦ ʚ ʣʠʩʪ Excel ʚʭʽʜʥʽ ʜʘʥʽ ʽ ʯʠʩʣʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ (ʨʠʩ. 3.3). ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʚʝʜʝʤʦ:  

1) ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ) ī ʬʦʨʤʫʣʘ ʉʈɿʅɸʏ 

(ɸ2:D6);  

2) ʤʝʜʽʘʥʘ ī ʬʦʨʤʫʣʘ ʄɽɼʀɸʅɸ (ɸ2:D6);  

3) ʜʠʩʧʝʨʩʽʷ (ʥʝʟʤʽʱʝʥʘ ʦʮʽʥʢʘ) ī ʬʦʨʤʫʣʘ ɼʀʉʇ (ɸ2:D6); 

4) ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʥʝʟʤʽʱʝʥʘ ʦʮʽʥʢʘ) ī ʬʦʨʤʫʣʘ 

ʉʊɸʅɼʆʊʂʃʆʅ (ɸ2:D6); ʪʘʢʦʞ ʤʦʞʥʘ ʚʚʝʩʪʠ ʂʆʈɽʅʔ (H4), ʪʦʙʪʦ 

ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʦʟʥʘʯʝʥʥʷʤ (ʟʘ ʢʦʤʽʨʢʦʶ ʜʠʩʧʝʨʩʽʾ); 

5)  ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ī ʬʦʨʤʫʣʘ ʄɸʂʉ (ɸ2:D6);  

6) ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ī ʬʦʨʤʫʣʘ ʄʀʅ (ɸ2:D6). 

ɿʘʫʚʘʞʝʥʥʷ. ʌʫʥʢʮʽʷ ɼʀʉʇ ʦʮʽʥʶʻ ʜʠʩʧʝʨʩʽʶ ʟʘ ʚʠʙʽʨʢʦʶ, ʪʦʙʪʦ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʘʨʛʫʤʝʥʪʠ ʻ ʚʠʙʽʨʢʦʶ ʽʟ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ʗʢʱʦ ʜʘʥʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʩʶ ʛʝʥʝʨʘʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ, ʪʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ 

ɼʀʉʇʈ. 
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ʈʠʩ. 3.3. ʈʦʟʨʘʭʫʥʦʢ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠʢʣʘʜ 3. ɿʘ ʜʘʥʠʤʠ ʚʠʙʽʨʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʤʘ ʢʽʣʴʢʽʩʪʴ ʨʦʜʠʥ ʟ 

ʜʽʪʴʤʠ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚ ʩʝʣʘʭ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ (ʪʘʙʣ. 3.4). ʇʦʙʫʜʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Excel ʛʽʩʪʦʛʨʘʤʫ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 3.4 

27 36 34 46 43 28 29 37 40 43 

40 33 50 37 41 32 27 43 34 32 

30 41 54 42 47 35 49 49 54 36 

36 51 36 24 35 25 33 38 38 36 

29 51 32 36 53 30 55 44 46 38 

29 44 48 30 34 46 47 36 37 36 

30 58 42 46 46 29 38 44 40 30 

35 35 63 47 37 29 53 41 42 41 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɿʘʧʠʰʝʤʦ ʚ ʣʠʩʪ Excel ʚʭʽʜʥʽ ʜʘʥʽ ʟʘʚʜʘʥʥʷ (ʨʠʩ. 3.4). 

ʈʦʟʨʘʭʫʻʤʦ ʯʘʩʪʦʪʠ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʽʥʪʝʨʚʘʣʠ (ʜʠʚ. ʟʤʽʩʪ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ ʥʘ 

ʨʠʩ. 3.4). 
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ʈʠʩ. 3.4. ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤʠ. 

 

ɺʠʢʣʠʯʝʤʦ ɺʩʪʘʚʢʘ ï ɻʠʩʪʦʛʨʘʤʤʘ, ʟʘʜʘʤʦ ʜʽʘʧʘʟʦʥ ʜʘʥʠʭ.  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ ʜʽʘʛʨʘʤʠ ʜʦʙʘʚʠʤʦ ɿʘʛʦʣʦʚʦʢ ʪʘ ɿʥʘʯʝʥʠʷ. 

ʇʨʠʙʝʨʝʤʦ ʚʽʜʤʽʪʢʫ ʃʝʛʝʥʜʘ, ʦʩʢʽʣʴʢʠ ʽʤʝʥʘ ʨʷʜʽʚ ʥʝ ʙʫʣʦ ʥʘʜʘʥʦ ï 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʪʠʧ ʜʘʥʠʭ. 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠʪʠ ʰʨʠʬʪʠ, 

ʰʠʨʠʥʫ ʩʪʦʚʧʯʠʢʽʚ ʛʽʩʪʦʛʨʘʤʠ, ʾʭ ʢʦʣʽʨ ʪʘ ʬʦʥ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʧʦʪʨʽʙʥʦ 

ʜʚʽʯʽ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʛʽʩʪʦʛʨʘʤʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʥʘʜʘʶʪʴʩʷ ʥʝ ʛʨʘʥʠʮʽ ʽʥʪʝʨʚʘʣʽʚ, ʘ 

ʾʭ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ. 
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ʈʠʩ. 3.5. ʃʠʩʪ Excel ʟ̔ ʛʽʩʪʦʛʨʘʤʦʶ. 

ʇʨʠʢʣʘʜ 4. ʆʙʯʠʩʣʠʪʠ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʪʘ ʜʠʩʧʝʨʩʽʶ, ʤʝʜʽʘʥʫ ʪʘ ʤʦʜʫ 

ʜʣʷ ʚʠʙʽʨʢʠ 

ʽʥʪʝʨʚʘʣ [ )4,2  [ )6,4  [ )8,6  [ )10,8  [ )12,10  

 2 8 35 40 15 

ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ʆʙʩʷʛ ʚʠʙʽʨʢʠ 10015403582 =++++=n . ʊʦʜʽ 

i
z  3 5 7 9 11 

i
n  2 8 35 40 15 

ʆʙʯʠʩʣʶʻʤʦ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
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 ʇʨʠ ʧʦʙʫʜʦʚʽ ʝʤʧʽʨʠʯʥʦʾ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ (ʢʫʤʫʣʷʪʠ) ʜʣʷ ʽʥʪʝʨʚʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʦʟʥʘʢʘ ʥʘ 

ʢʦʞʥʦʤʫ ʯʘʩʪʠʥʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʤʘʻ ʨʽʚʥʦʤʽʨʥʫ ʱʽʣʴʥʽʩʪʴ ʽʤʦʚʽʨʥʦʩʪʝʡ. ʊʦʤʫ 

ʢʫʤʫʣʷʪʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʣʘʤʘʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʟʨʦʩʪʘʻ ʥʘ ʢʦʞʥʦʤʫ ʯʘʩʪʢʦʚʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʪʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 1. ʆʪʞʝ, ʝʤʧʽʨʠʯʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ  

*

0, 2,

0,02, 2 4,

0,1, 4 6,
( )

0,45, 6 8,

0,85, 8 10,

1,10 12.

x

x

x
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 ɻʨʘʬʽʢ ʢʫʤʫʣʷʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.6. 

 

 

ʈʠʩ. 3.6. ɺʠʛʣʷʜ ʝʤʧʽʨʠʯʥʦʾ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. 
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 ɿʘʫʚʘʞʝʥʥʷ. ɿ ʨʠʩʫʥʢʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʜʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ (ʽʥʪʝʨʚʘʣ, 

ʱʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʦʪʫ ʧʦʷʚʠ), ʷʢʠʡ ʜʦʨʽʚʥʶʻ 8ī10. ʎʝʡ ʽʥʪʝʨʚʘʣ ʪʘʢʦʞ ʻ ʽ 

ʤʝʜʽʘʥʥʠʤ, ʦʩʢʽʣʴʢʠ * (8) 0,5F < , ʘʣʝ * (10) 0,5F > , ʪʦ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʦʟʥʘʢʠ ʪʘ ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʾ * ( ),F x  ʢ̫ʘ ʻ 

ʥʝʩʧʘʜʥʦʶ ʬʫʥʢʮʽʻʶ, ʚʩʝʨʝʜʠʥʽ ʽʥʪʝʨʚʘʣʫ ʽʩʥʫʻ ʪʘʢʝ ʟʥʘʯʝʥʥʷ 
eX M= , ʜʣʷ 

ʷʢʦʛʦ * ( ) 0,5.eF M =  

ɺʽʜʧʦʚʽʜʴ. .33,8;25,8;33,3;16,8
0

2 ==== MMsx
e  

 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ɼʂʈ ( ʘʙʦ ʦʧʨʘʮʶʚʘʥʥʷ ʩʚʦʾʭ ʟʽʙʨʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ) 

ɿʘʚʜʘʥʥʷ 1. 

ɺʽʜʦʤʽ ʜʘʥʽ ʧʨʦ ʙʝʟʘʚʘʨʽʡʥʫ ʨʦʙʦʪʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʚ ʤʽʩʷʮʷʭ) (ʪʘʙʣ. 3.5). ʇʦʙʫʜʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʟʘ ʜʘʥʠʤʠ 

ʚʠʙʽʨʢʠ, ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʽʡ ʯʘʩ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ, ʜʠʩʧʝʨʩʽʶ ʽ ʩʝʨʝʜʥʻ 

ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʯʘʩʫ. ʇʦʙʫʜʫʚʘʪʠ ʧʦʣʽʛʦʥ ʯʘʩʪʦʪ ʽ ʛʽʩʪʦʛʨʘʤʫ. 

ʊʘʙʣʠʮʷ 3.5 

0,000 0,000 0,002 0,006 0,023 0,084 0,382 0,810 0,003 0,864 

1,033 0,912 0,093 0,324 0,194 0,522 2,336 0,057 0,654 0,250 

0,877 0,276 0,037 0,537 0,183 1,306 0,752 0,198 1,623 0,875 

0,185 0,274 0,613 0,356 0,645 0,676 1,079 0,500 0,902 0,191 

0,250 0,348 0,320 0,182 0,458 0,936 1,204 0,576 0,303 0,522 

 

ɿʘʚʜʘʥʥʷ 2.  ʆʙʯʠʩʣʠʪʠ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʪʘ ʜʠʩʧʝʨʩʽʶ, ʤʝʜʽʘʥʫ ʪʘ ʤʦʜʫ 

ʜʣʷ ʚʠʙʽʨʢʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʝʤʧʽʨʠʯʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ. ɺʩʽ ʦʙʯʠʩʣʝʥʥʷ 

ʙʘʞʘʥʦ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʦʛʦʶ Microsoft Excel. 

ʽʥʪʝʨʚʘʣ [ )2, 0-  [ )0, 2  [ )2, 4  [ )4, 6  [ )6, 8  

 4 6 25 40 25 
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3.2. ʉʪʘʪʠʩʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ 

ʎʝʥʪʨʘʣʴʥʘ ʛʨʘʥʠʯʥʘ ʪʝʦʨʝʤʘ ï ʪʝʦʨʝʤʘ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʦ 

ʟʙʽʞʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʫʤʠ ʥʝʟʘʣʝʞʥʠʭ ʦʜʥʘʢʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʠʧʘʜʢʦʚʠʭ 

ʚʝʣʠʯʠʥ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɺʦʥʘ ʽ ʧʽʜʢʨʝʩʣʶʻ ʦʩʦʙʣʠʚʽʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ. 

ʊʝʦʨʝʤʘ ʃʷʧʫʥʦʚʘ. ʗʢʱʦ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʧʘʨʥʦ ʥʝʟʘʣʝʞʥʠʭ 

ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ >> ,,,,
21 n
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ɿʘʫʚʘʞʝʥʥʷ. ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʟʚʠʯʘʡ ʥʘʡʣʝʛʰʝ ʧʝʨʝʚʽʨʠʪʠ ʫʤʦʚʫ ʃʷʧʫʥʦʚʘ 

ʜʣʷ 1.d=  ʗʢʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ 

ʃʷʧʫʥʦʚʘ, ʪʦ ʚʦʥʘ ʟʘʜʦʚʦʣʴʥʷʻ ʪʘʢʦʞ ʫʤʦʚʫ ʃʽʥʜʝʥʙʝʨʛʘ. ʆʙʝʨʥʝʥʝ ʪʚʝʨʜʞʝʥʥʷ 

ʥʝʧʨʘʚʠʣʴʥʝ. 

ʊʝʦʨʝʤʘ ʃʽʥʜʝʥʙʝʨʛʘ-ʃʝʚʽ. ʗʢʱʦ ʧʦʧʘʨʥʦ ʥʝʟʘʣʝʞʥʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ 
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ɿʘ ʪʝʦʨʝʤʦʶ ʃʷʧʫʥʦʚʘ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʜʦʜʘʥʢʘ ʥʘ ʩʫʤʫ ʧʨʠ 

ʚʝʣʠʢʠʭ ὲ ʜʫʞʝ ʤʘʣʠʡ, ʽ ʫ ʨʘʟʽ ʥʝʦʙʤʝʞʝʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʢʽʚ 

ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʾʭ ʩʫʤʠ ʥʝʦʙʤʝʞʝʥʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʟ 
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ʤʘʪʝʤʘʪʠʯʥʠʤ ʩʧʦʜʽʚʘʥʥʷʤ ʽ ʜʠʩʧʝʨʩʽʻʶ, ʷʢʽ ʜʦʨʽʚʥʶʶʪʴ ʩʫʤʘʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʜʘʥʢʽʚ.  

ʎʝʥʪʨʘʣʴʥʘ ʛʨʘʥʠʯʥʘ ʪʝʦʨʝʤʘ ʧʦʷʩʥʶʻ ʧʦʰʠʨʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʽ ʻ ʪʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ: ʟʘ ʰʠʨʦʢʠʭ ʧʨʠʧʫʱʝʥʴ ʩʫʤʘ ʚʝʣʠʢʦ ʾ(ʘʣʝ ʩʢʽʥʯʝʥʥʦ)ʾ 

ʢʽʣʴʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ʨʦʟʧʦʜʽʣʝʥʘ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʤ, 

ʙʣʠʟʴʢʠʤ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʚʽʜʣʘʛʦʜʞʝʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʚʠʨʦʙʥʠʯʘ 

ʧʦʭʠʙʢʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʫʤʘʨʥʦʾ ʜʽʾ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ. 

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʮʝʥʪʨʘʣʴʥʦʾ ʛʨʘʥʠʯʥʦʾ ʪʝʦʨʝʤʠ ʻ ʽʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʫʣʘ 

ʃʘʧʣʘʩʘ. 

 ʎʝʥʪʨʘʣʴʥʘ ʛʨʘʥʠʯʥʘ ʪʝʦʨʝʤʘ ʧʦʷʩʥʶʻ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ: ʷʢʱʦ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ ʥʝʟʘʣʝʞʥʠʭ ʬʘʢʪʦʨʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʟʜʽʡʩʥʶʻ ʥʘ ʥʝʾ 

ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ, ʪʦ ʨʦʟʧʦʜʽʣ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʙʣʠʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ. ʆʪʞʝ, 

ʚʘʞʣʠʚʠʤʠ ʻ ʚʤʽʥʥʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ. 

 ʇʦʨʷʜʦʢ ʜʽʡ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ 

 ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʩʥʦʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʛʽʧʦʪʝʟʠ 
0

H  

ʥʝʦʙʭʽʜʥʦ: 

 1) ʚʠʟʥʘʯʠʪʠ ʛʽʧʦʪʝʟʫ 
1

H , ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʜʦ ʛʽʧʦʪʝʟʠ 
0

H ; 

 2) ʦʙʨʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʝʨʝʚʽʨʢʠ; 

 3) ʚʠʟʥʘʯʠʪʠ ʜʦʧʫʩʪʠʤʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʭʠʙʢʠ ʧʝʨʰʦʛʦ ʨʦʜʫ, ʪʦʙʪʦ ʨʽʚʝʥʴ 

ʟʥʘʯʫʱʦʩʪʽ a; 

 4) ʟʥʘʡʪʠ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ ʢʨʠʪʠʯʥʫ ʦʙʣʘʩʪʴ (ʢʨʠʪʠʯʥʫ ʪʦʯʢʫ) 

ʜʣʷ ʦʙʨʘʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 ɼʦ ʢʨʠʪʠʯʥʦʾ ʦʙʣʘʩʪʽ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ̫ʢʠʭ ʛʽʧʦʪʝʟʘ 
0

H  ʚʽʜʭʠʣʷʻʪʴʩʷ ʥʘ ʢʦʨʠʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʛʽʧʦʪʝʟʠ 
1

H . 
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ʂʨʠʪʝʨʽʡ ʟʛʦʜʠ 2cʧʨʦ ʚʠʛʣʷʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʂʨʠʪʝʨʽʡ ʟʛʦʜʠ 2c  ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʨʦʟʧʦʜʽʣʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ 
0

H : ʛʝʥʝʨʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʘʻ 

ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ( ),, 2saN  ʜʝ ., 22 sxa == s  

ʈʦʟʙʠʚʘʻʤʦ ʯʠʩʣʦʚʫ ʚʽʩʴ ʥʘ r ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ: 

-
ir

nhhh ;,,,
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ɿʘ ʢʨʠʪʝʨʽʡ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ 0H  ʙʝʨʫʪʴ ʚʝʣʠʯʠʥʫ 

( )
ä
=

-
=

r

i
i

ii

np

npn

1

2

2c .                                        (3.14) 

ʂʽʣʴʢʽʩʪʴ k  ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʜʦʨʽʚʥʶʻ 1--= lrk , ʜʝ lï ʢʽʣʴʢʽʩʪʴ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ .3-=rk  

ʗʢʱʦ ʩʧʨʘʚʝʜʣʠʚʘ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʟʘ ʜʘʥʠʤ ʨʽʚʥʝʤ ʟʥʘʯʫʱʦʩʪʽ a  ̔

ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ,k ʟʘ ʪʘʙʣʠʮʝʶ ʨʦʟʧʦʜʽʣʫ 2cʟʥʘʭʦʜʠʤʦ ʢʨʠʪʠʯʥʫ 
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ʧʨʠʡʤʘʻʪʴʩʷ, ʷʢʱʦ 2
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² , ʪʦ ʛʽʧʦʪʝʟʘ 

0
H  ʚʽʜʭʠʣʷʻʪʴʩʷ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʛʽʧʦʪʝʟʘ ʚʽʜʭʠʣʷʻʪʴʩʷ, ʥʝʦʙʭʽʜʥʦ, ʧʦ-ʧʝʨʰʝ, ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛʚʠʙʽʨʢʠ (ʢʽʣʴʢʽʩʪʴ 

ʽʩʧʠʪʽʚ) i ʧʨʦʚʝʩʪʠ ʥʦʚʫ ʧʝʨʝʚʽʨʢʫ, ʷʢʱʦ ʡ ʮʝ ʥʝ ʜʦʧʦʤʦʞʝ, ʪʦ ʪʨʝʙʘ ʟʥʘʡʪʠ 

ʽʥʰʠʡ ʚʠʨʘʟ ʜʣʷ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ. 

 ɺʠʩʥʦʚʦʢ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ a ʧʝʨʝʚʽʨʠʪʠ 

ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ, ʪʨʝʙʘ: 

 1. ʆʙʯʠʩʣʠʪʠ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ x  ʽ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷs. 
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 2. ʆʙʯʠʩʣʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ. 

 ʗʢʱʦ ʦʟʥʘʢʘ ʍ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʤʘʻ ʥʝʧʝʨʝʨʚʥʠʡ ʨʦʟʧʦʜʽʣ 

ʽʤʦʚʽʨʥʦʩʪʝʡ, ʪʦ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

i in np¡= ,                                                 (3.15) 

ʜʝ n ī ʦʙʩʷʛ ʚʠʙʽʨʢʠ, ʘ 
ipī ̔ʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ 

ʧʦʪʨʘʧʠʪʴ ʚ -̔ʡ ʯʘʩʪʢʦʚʠʡ ʽʥʪʝʨʚʘʣ. ɺʦʥʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘ ʬʦʨʤʫʣʘʤʠ ʪʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʷʢʠʡ ʧʨʠʧʫʩʢʘʻʤʦ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ. 

 ʗʢʱʦ ʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʦʟʥʘʢʘ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʍ 

ʤʘʻ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ, ʪʦ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ ʤʦʞʥʘ ʦʙʯʠʩʣʶʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

2

2

( )

21
( )

2

i Bx x

i i

nh nh
n u e sj
s s p

-
-

¡= Ö = Ö ,                          (3.16) 

ʜʝ n ī ʦʙʩʷʛ ʚʠʙʽʨʢʠ; h ī ʜʦʚʞʠʥʘ ʯʘʩʪʢʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ; Bx  ī ʚʠʙʽʨʢʦʚʘ ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ; s ī ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; ( )iuj - ʱʽʣʴʥʽʩʪʴ 

ʽʤʦʚʽʨʥʦʩʪʝʡ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʘʙʦ 

1 B Bi i
i

x x x x
n n ʌ ʌ

s s
+

å õå õ å õ- -
¡= Ö -æ öæ ö æ ö

ç ÷ ç ÷ç ÷
,                      (3.17) 

ʜʝ 1 ,i ix x x x
ʌ ʌ

s s
+

å õ- -å õ
æ ö æ ö

ç ÷ç ÷
 ī ʬʫʥʢʮʽʾ ʃʘʧʣʘʩʘ.  

3. ʇʦʨʽʚʥʷʪʠ ʝʤʧʽʨʠʯʥʽ ʽ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʇʽʨʩʦʥʘ. ɼʣʷ ʮʴʦʛʦ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʟʘ ʬʦʨʤʫʣʦʶ (3.14). 

 4. ɿʘ ʪʘʙʣʠʮʝʶ ʢʨʠʪʠʯʥʠʭ ʪʦʯʦʢ ʨʦʟʧʦʜʽʣʫ 2c  ʟʘ ʟʘʜʘʥʠʤ ʨʽʚʥʝʤ 

ʟʥʘʯʫʱʦʩʪʽ a ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʢʨʠʪʠʯʥʫ ʪʦʯʢʫ 2

;kac , 

ʨʦʙʣʷʪʴ ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʟʨʦʙʣʝʥʦʾ ʛʽʧʦʪʝʟʠ. 

 ʇʨʠʢʣʘʜʠ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ 

ʇʨʠʢʣʘʜ 1. ɿʘ ʟʘʜʘʥʠʤ ʽʥʪʝʨʚʘʣʴʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ ʍ ī ʤʘʩʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ (ʪʘʙʣ.3.6), 
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ʊʘʙʣʠʮʷ 3.6 

h=0,5 1ī1,5 1,5ī2 2ī2,5 2,5ī3 3ī3,5 3,5ī4 4ī4,5 

ni 10 20 50 35 28 15 12 

 

ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ 0,01a=  ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ H0 ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ 

ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʦʟʥʘʢʠ ʍ ī ʤʘʩʠ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʯʘʩʪʦʪ 
i in np¡=  ʧʦʪʨʽʙʥʦ 

ʦʙʯʠʩʣʠʪʠ , .Bx s 

ɼʠʩʢʨʝʪʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʙʫʜʝ ʪʘʢʠʤ: 

xi 1,25 1,75 2,25 2,75 3,25 3,75 4,25 

ni 10 20 50 35 28 15 12 

170in n= =ä . 

i ix n
x

n
= =
ä 12,5 35 112,5 96,25 91 56,25 51,0 454,5

2,67
170 170

+ + + + + +
= = = ;

2 2 2 2 2 2

2 2

1,25 10 1,75 20 2,25 50 2,75 35 3,25 28

170

3,75 15 4,25 12 1318,125
7,75;

170 170

i ix n

n

Ö + Ö + Ö + Ö + Ö +
=

+ Ö + Ö
= =

ä

2

2 2 2( ) 7,75 (2,67) 7,75 7,1289 0,6211
i ix n

s x
n

= - = - = - =
ä

; 

2 0,6211 0,79ss= = º .  
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ʈʠʩ. 3.7. ʏʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʙʯʠʩʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʯʘʩʪʦʪ ʟʘ ʬʦʨʤʫʣʦʶ (3.17) ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 3.7. 

 

ʊʘʙʣʠʮʷ 3.7 

xi xi+ 1 ni 
B

B

s

-
=

xx
z i

i

 1
1

i
i

x x
z

s
+

+

-
=  

)( izʌ  )( 1+izʌ  
)

)

(

(( 1

i

ii

zʌ

zʌnn

-

-= +
¡  

1 1,5 10 ï 2,11 ï 1,48 ï 0,4821 ï 0,4306 9 

1,5 2 20 ï 1,48 ï 0,85 ï 0,4306 ï 0,3023 22 

2 2,5 50 ï 0,85 ï 0,22 ï 0,3023 0,0871 37 

2,5 3 35 ï 0,22 0,42 ï 0,0871 0,1628 43 

3 3,5 28 0,42 1,05 0,1628 0,3531 32 

3,5 4 15 1,05 1,68 0,3531 0,4535 17 

4 4,5 12 1,68 2,32 0,4535 0,4898 6 

 

ʆʙʯʠʩʣʝʥʥʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ 2c  

ʧʦʜʘʥʦ ʥʠʞʯʝ ʥʘ ʨʠʩ. 3.8, ʜʝ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ ʦʙʯʠʩʣʝʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʦʢʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʃʘʧʣʘʩʘ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʬʫʥʢʮʽʾ 

ʅʆʈʄʈɸʉʇ ʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 0. ʊʘʢʦʞ ʢʨʠʪʝʨʽʡ ʟʘʜʘʥʦ ʩʧʨʦʱʝʥʦʶ 

ʬʦʨʤʫʣʦʶ ʯʝʨʝʟ ʚʽʜʥʦʩʥʽ ʯʘʩʪʦʪʠ. 
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ʈʠʩ. 3.8. ʆʙʯʠʩʣʝʥʥʷ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ. 

ʆʪʞʝ, ʤʘʻʤʦ 

2
2 ( )

14,51i i

i

n np

np
c

-
= =ä . 

ɿʘ ʪʘʙʣʠʮʝʶ ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ  

2 2

ʢʨ ʢʨ( 0,01; 7 2 1 4) (0,01; 4) 13,3.kc a c= = - - = = = 

ʇʨʘʚʦʙʽʯʥʘ ʢʨʠʪʠʯʥʘ ʦʙʣʘʩʪʴ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.9. 

( ) 2
1

2
2

2

2

2

2

2
ɻ2

1
)(

c
--

c

ö
÷

õ
æ
ç

å
Ö

=c e
k

f
k

k

c
2

2

ʢʨc
 = 13,30

 

ʈʠʩ. 3.9. ɿʦʙʨʘʞʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʪʦʯʢʠ. 

 

ɺʠʩʥʦʚʦʢ. ʆʩʢʽʣʴʢʠ [ ]2 0; 13,3cÍ , ʪʦ ʥʝ ʤʘʻʤʦ ʧʽʜʩʪʘʚ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʅ0 

ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʦʟʥʘʢʠ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʍ. 

ʇʨʠʢʣʘʜ 2. ɺʠʤʽʨʶʚʘʥʥʷ ʟʨʦʩʪʫ ʶʥʘʢʽʚ ʚʽʢʦʤ 17 ʨʦʢʽʚ (ʪʘʙʣ. 3.8) ʜʘʣʦ 

ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 
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ʊʘʙʣʠʮʷ 3.8 

h = 4  154ī158 158ī162 162ī166 166ī170 170ī174 174ī178 178ī182 182ī186 

ni 8 14 20 32 12 8 4 2 

 ɺʠʟʥʘʯʠʪʠ ʛʽʧʦʪʝʪʠʯʥʦ, ʷʢʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʤʘʻ ʦʟʥʘʢa ʍ ī ʟʨʽʩʪ 

ʶʥʘʢʘ. ʇʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ a = 0,01 ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʩʫʥʫʪʦʾ 

ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɼʣʷ ʟʘʜʘʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʙʫʜʫʻʤʦ 

ʛʽʩʪʦʛʨʘʤʫ ʯʘʩʪʦʪ (ʨʠʩ. 3.10).  

 

ʈʠʩ. 3.10. ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʪ. 

ɿʘ ʬʦʨʤʦʶ ʛʽʩʪʦʛʨʘʤʠ ʯʘʩʪʦʪ ʤʦʞʝʤʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʟʥʘʢʘ ʍ ʤʘʻ 

ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ. ʆʪʞʝ, ʚʠʩʫʚʘʻʤʦ ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ ʅ0: ʦʟʥʘʢʘ ʍ 

ʤʘʻ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 

ʅ0 ʚʠʢʦʨʠʩʪʘʻʤʦ ʢʨʠʪʝʨʽʡ ʫʟʛʦʜʞʝʥʦʩʪʽ ʇʽʨʩʦʥʘ. 

  

 



  

87 

 

 

ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ, ʘ ʜʣʷ ʮʴʦʛʦ ʟʥʘʡʜʝʤʦ 

ʟʥʘʯʝʥʥʷ ,x s, ʧʦʙʫʜʫʚʘʚʰʠ ʜʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʟʘʜʘʥʠʤ ʽʥʪʝʨʚʘʣʴʥʠʤ, ʘ 

ʩʘʤʝ: 

xi 156 160 164 168 172 176 180 184 

ni 8 14 20 32 12 8 4 2 

 

156 8 160 14 164 20 168 32

100
i i

Bx
x n

n
=

Ö + Ö + Ö + Ö +ä
=

 

16704172 12 176 8 180 4 184 2
167,04

100 100

+ Ö + Ö + Ö + Ö
= = ; 

2 2 2 2 2 2 2

2 2

156 8 160 14 164 20 168 32 172 12 176 8

100

180 4 184 2 2794304
27943,04;

100 100

i ix n

n

Ö + Ö + Ö + Ö + Ö + Ö +
=

+ Ö + Ö
= =

ä

 

2

2 2 2( ) 27943,04 (167,04) 27943,04 27902,3616 40,68;
i ix n

s x
n

= - = - = - =
ä

 

2 40,68 6,38ss= = º . 

ʆʙʯʠʩʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʯʘʩʪʦʪ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.9. 

ʊʘʙʣʠʮʷ 3.9 

xi xi+ 1 ni 
B

B

s

-
=

xx
z i

i

 
B

B

s

-
= +

+

xx
z i

i
1

1

 
)(ʌ iz  )(ʌ 1+iz  

)

)

(

(( 1

i

ii

zʌ

zʌnn

-

-= +
¡  

154 158 8 ï 2,04 ï 1,42 ï 0,4793 ï 0,4222 6 

158 162 14 ï 1,42 ï 0,79 ï 0,4222 ï 0,2852 14 

162 166 20 ï 0,79 ï 0,16 ï 0,2852 ï 0,0636 22 

166 170 32 ï 0,16 0,464 ï 0,0636 0,1772 24 

170 174 12 0,464 1,09 0,1772 0,3621 19 

174 178 8 1,09 1,72 0,3621 0,4573 10 

178 182 4 1,72 2,34 0,4573 0,4904 3 

182 186 2 2,34 2,97 0,4904 0,4986 1 

 

ʆʙʯʠʩʣʝʥʥʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 2c  ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ ʚ ʪʘʙʣʠʮʽ: 
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ni npi ni ï npi (ni ï npi)
2
 

i

ii

np

npn 2)( -  

8 6 2 4 0,667 
14 14 0 0 0 
20 22 ï 2 4 0,182 
32 24 8 64 2,667 
12 19 ï 7 49 2,579 
8 10 ï 2 4 0,4 
4 3 1 1 0,333 
2 1 1 1 1 

28
2

1

( )
7,828i i

i i

n np

np
c

=

-
= =ä . 

ɿʘ ʪʘʙʣʠʮʝʶ (ʜʦʜʘʪʦʢ) ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ  

2 2

, ,( 0,01; 8 2 1) (0,01; 5) 15,1.k kka ac a c= = - - = = 

 ʂʨʠʪʠʯʥʘ ʦʙʣʘʩʪʴ ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.11. 

 

( ) 2
1

2
2

2

2

2

2

2
ɻ2

1
)(

c
--

c

ö
÷

õ
æ
ç

å
Ö

=c e
k

f
k

k

c
22

ʢʨc
 = 15,1

0

 

ʈʠʩ. 3.11. ʂʨʠʪʠʯʥʘ ʦʙʣʘʩʪʴ. 

ɺʠʩʥʦʚʦʢ. ʆʩʢʽʣʴʢʠ [ ]2 0; 15,1cÍ , ʥʝʤʘʻ ʧʽʜʩʪʘʚ ʜʣʷ ʚʽʜʭʠʣʝʥʥʷ ʥʫʣʴʦʚʦʾ 

ʛʽʧʦʪʝʟʠ ʅ0 ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʦʟʥʘʢʠ ʍ. 

ʇʨʠʢʣʘʜ 3. ɿʘ ʥʘʜʘʥʠʤ ʽʥʪʝʨʚʘʣʴʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʨʷʜʦʤ (ʪʘʙʣ. 3.10) 

ʟʥʘʡʪʠ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ. 

ʊʘʙʣʠʮʷ 3.10 

);[ 1+ii aa  )2,1;2[ --  )4,0;2,1[ --  )4,0;4,0[-  )2,1;4,0[  )2;2,1[  

ʧi 6 11 21 7 5 

 

ʈʦʟʚôʷʟʫʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʧʦʙʫʜʫʻʤʦ 

ʛʽʩʪʦʛʨʘʤʫ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.10 (ʨʠʩ. 3.12). ɿʘ ʚʠʜʦʤ ʛʽʩʪʦʛʨʘʤʠ ʚʠʩʫʚʘʻʤʦ 
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ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʘʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ: 

ʅ0 ï ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʨʦʟʧʦʜʽʣʝʥʘ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ; 

ʅ1 ï ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʍ ʥʝ ʨʦʟʧʦʜʽʣʝʥʘ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ. 

 

ʈʠʩ.3.12. ɻʽʩʪʦʛʨʘʤʘ ʟʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 3.10. 

ʑʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʨʦʟʧʦʜʽʣʝʥʦʾ ʟʘ ʥʦʨʤʘʣʴʥʠʤ 

ʟʘʢʦʥʦʤ ʤʘʻ ʚʠʜ 

( )
2

2

2

2

1
)( s

ps

ʘʭ

ʝxf

-
-

= , ʜʝ ʘ ʽ s ï ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ. 

ɿʥʘʡʜʝʤʦ ʦʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 22; s== Saʭ . ʈʦʟʨʘʭʫʥʢʠ 

ʦʬʦʨʤʠʤʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 3.11). 

ʊʘʙʣʠʮʷ 3.11 

);[ 1+ii aa  )2,1;2[ --  )4,0;2,1[ --  )4,0;4,0[-  )2,1;4,0[  )2;2,1[  

ʧi 6 11 21 7 5 

ʭi -1,6 -0,8 0 0,8 1,6 

ʭi ʧi -9,6 -8,8 0 5,6 8 

( )
2

i ix x n-  13,572 5,452 0,194 5,620 14,382 

 

ɿʥʘʡʜʝʤʦ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ, ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ ʽ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ 

ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʦʨʤʫʣʘʤʠ:  
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1

1 1
( 1,6 6 0,8 11 0 21 0,8 7 1,6 5) 0,096

50

k

i i

i

x x n
n =

= = - Ö - Ö + Ö + Ö + Ö =-ä ; 

2 2

1

1 1
( ) (13,572 5,452 0,194 5,620 14,382) 0,7844

50
i i

i

s x x n
n =

= - = + + + + =ä ; 

2 0,886ss= º . 

ʆʪʞʝ, ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʻ ʚʝʣʠʯʠʥʠ:

0,096; 0,886.x a s s= =- = =   

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ  ɢ
2
  ʨʦʟʨʘʭʫʻʤʦ ʪʝʦʨʝʪʠʯʥʽ ʯʘʩʪʦʪʠ 

in¡. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʧʦʙʫʜʫʻʤʦ ʪʘʙʣ. 3.12. 

ʊʘʙʣʠʮʷ 3.12. 

);[ 1+ii aa  )2,1;2[ --  )4,0;2,1[ --  )4,0;4,0[-  )2,1;4,0[  )2;2,1[  

ʧi 6 11 21 7 5 

ʭi -1,6 0,8 0 0,8 1,6 

ʭi ʧi -9,6 8,8 0 5,6 8 

( )
2

i ix x n-  13,572 5,452 0,194 5,620 14,382 

S

xʘi -
 -2,1498 -1,2465 -0,3433 0,56 1,4633 

)(
S

xʘ
ʌ i -  -0,958 -0,785 -0,266 0,425 0,856 

pi 0,0856 0,2595 0,3455 0,2155 0,063 

i in np¡=  4,325 12,975 17,275 10,775 3,15 

( )
2

i i

i

n n

n

¡-

¡
 0,649 0,301 0,803 1,323 1,087 

 

ɿʘ ʬʦʨʤʫʣʦʶ ʢʨʠʪʝʨʽʶ ʤʘʻʤʦ  

( )
2

'

2

'
1

4,16
k

i i

i i

n n

n
c

=

-
= ºä . 

ɿʥʘʡʜʝʤʦ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 
2

,lac , ʚʨʘʭʦʚʫʶʯʠ, ʱʦ l 1k r= - -=5-2-1=2. 

ʈʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ a ʦʙʝʨʝʤʦ ʨʽʚʥʠʤ 0,1. ɿʘ ʜʦʧʦʤʦʛʦʶ Microsoft Excel 

ʟʥʘʭʦʜʠʤʦ ʍʀ2ʆɹʈ(0,1; 2)=4,6. 
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ʆʪʞʝ, ʦʩʢʽʣʴʢʠ 2 2

,lac c< , ʛʽʧʦʪʝʟʘ ʅ0 ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʧʨʠʡʤʘʻʪʴʩʷ, ʛʽʧʦʪʝʟʘ ʅ1 ʚʽʜʢʠʜʘʻʪʴʩʷ. 

  

 ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʦʜʥʦʤʫ ʽʟ ʧʦʣʽʛʨʘʬʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʾʭ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ [16] 

ʇʨʠʢʣʘʜ 4. ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟ ʧʝʨʰʠʭ ʪʨʴʦʭ ʪʝʢʩʪʦʚʠʭ ʥʘʢʣʘʜʽʚ, 

ʜʨʫʢʫʚʘʥʥʷ ʷʢʠʭ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚ ʨʽʟʥʽ ʜʥʽ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʦ 100 ʚʽʜʙʠʪʢʽʚ, ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʽʜʣʷʛʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʫ ʚʠʙʽʨʢʘʭ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʠʢʣʘʜ ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʜʽʣʷʥʮʽ ʜʽʾ ʬʘʨʙʦʚʦʛʦ ʥʦʞʘ ˉ 3 ʜʣʷ ʪʝʩʪʫ, 

ʜʝ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʚʽʜʙʠʪʢʫ ˉ 90, ʜʣʷ ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʩʪʘʙʽʣʽʟʦʚʘʥʠʤʠ. ɺ ʪʘʙʣ. 3.13 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʜʝ 

ED -ʢʦʣʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʤʽʨʷʥʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜ ʝʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, D ï 

ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʬʘʨʙʠ, 80, 40 ï ʨʦʟʪʠʩʢʫʚʘʥʥʷ ʨʘʩʪʨʦʚʦʾ ʪʦʯʢʠ (80+k, ʚʢʘʟʘʥʦ 

k ) ʧʨʠ ʩʪʘʙʽʣʴʥʽʡ ʧʦʜʘʯʽ ʬʘʨʙʠ ʪʘ ʟʚʦʣʦʞʫʚʘʣʴʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʊʘʙʣʠʮʷ 3.13 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʙʠʪʢʘ ʟ ʪʝʩʪʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ  

 

ˉ 

ʚʠʤʽʨʶʚʘʥʥʷ ȹE D ȹSʚʽʜʥ ȹSʚʽʜʥ 

   

80% 40% 

1 2 3 4 5 

1 16,24 0,89 5 6 

2 16,11 0,89 5 7 

3 16,21 0,86 5 7 

4 16,25 0,89 4 7 

5 16,19 0,93 4 7 

6 16,18 0,9 5 7 

7 16,31 0,91 5 7 

8 16,17 0,97 5 7 

9 16,2 0,91 5 7 
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10 16,12 0,9 5 7 

11 16,22 0,92 4 7 

12 16,18 0,94 5 7 

13 16,23 0,88 5 7 

14 16,09 0,89 5 6 

15 16,25 0,93 5 7 

16 16,17 0,89 4 7 

17 16,21 0,87 4 7 

18 16,25 0,89 5 7 

19 16,19 0,92 4 7 

20 16,16 0,93 5 7 

21 16,2 0,89 5 7 

22 16,19 0,95 5 6 

23 16,28 0,93 5 7 

24 16,13 0,91 4 7 

25 16,17 0,9 5 7 

26 16,2 0,91 5 7 

27 16,28 0,93 5 7 

28 16,15 0,91 5 7 

29 16,17 0,9 4 7 

30 16,2 0,91 5 7 

31 16,12 0,9 4 7 

32 16,22 0,92 5 7 

33 16,18 0,94 4 7 

34 16,29 0,88 5 7 

35 16,09 0,89 5 7 

36 16,25 0,93 5 6 

37 16,11 0,89 5 7 

38 16,21 0,87 5 7 

39 16,09 0,89 5 7 

40 16,24 0,9 5 7 

41 16,11 0,89 4 7 

42 16,31 0,87 5 7 

43 16,25 0,89 4 7 

44 16,19 0,92 5 7 
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45 16,22 0,88 5 6 

<X> 16,2 0,9 4,73 6,89 

Ɇ 0,0596 0,0234 0,4539 0,2939 

 

ʋ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʪʘʙʣʠʮʽ ʦʜʨʘʟʫ ʧʦʜʘʥʦ ʧʦʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʙʽʨʢʠ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ, ʚʠʟʥʘʯʘʻʤʦ 

ʽʥʪʝʨʚʘʣʠ ʜʣʷ ʢʦʞʥʦʾ ʟ ʚʠʙʽʨʦʢ (ʜʣʷ ȹɽ, D, ȹS ʚʽʜʥ 80 % ʪʘ ȹS ʚʽʜʥ 40 %) ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ, ʱʦ ʫ ʥʠʭ ʧʦʪʨʘʧʣʷʶʪʴ. ʈʦʟʨʘʭʦʚʫʻʤʦ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʟʘʜʘʥʽ ʽʥʪʝʨʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʯʽʢʫʚʘʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ʧʘʢʝʪʫ MS Excel ʅʆʈʄʈɸʉʇ(x; xʩʨ; ů; 1). 

ʇʽʩʣʷ ʮʴʦʛʦ, ʢʦʨʠʛʫʶʯʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʟʘ ʥʝʦʙʭʽʜʥʦʾ 

ʜʣʷ ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ ʫʤʦʚʠ, ʱʦ ʩʫʤʘ ʡʤʦʚʽʨʥʦʩʪʝʡ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʨʽʚʥʦʶ 1), ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʝʣʠʯʠʥʠ ɢ
2
-ʩʪʘʪʠʩʪʠʢʠ. 

ʈʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʶʻʤʦ ʟ ʢʨʠʪʠʯʥʠʤ, ʷʢʝ ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʴʦ 

ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ ʚ MS Excel ʍʀ2ʆɹʈ(Ŭ;k). ɼʣʷ ʢʦʞʥʦʾ ʟ ʚʠʙʽʨʦʢ 

ʢʽʣʴʢʽʩʪʴ ʩʪʝʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʙʫʜʝ ʜʝʱʦ ʚʽʜʨʽʟʥʷʪʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʜʣʷ ʚʠʙʽʨʢʠ ʟʘ ȹɽ Ὧ= 2, ʜʣʷ ʚʠʙʽʨʢʠ ʟʘ D Ὧ= 9, ʘ ʜʣʷ ʚʠʙʽʨʦʢ ʟʘ ȹS 

ʚʽʜʥ 80 % ʟʘ ȹS ʚʽʜʥ 40 % Ὧ= 1. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ɢ
 2
 

ʻ ʤʝʥʰʠʤʠ ʟʘ ʟʥʘʯʝʥʥʷ ɢ
 2
ʢʨʠʪ (5,723<5.99146; 12,39<16,9189; 2,837<3,8414; 

1,007<3,8414), ʪʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʙʽʨʦʢ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʧʨʠʡʤʘʻʪʴʩʷ. 

ɿʘʫʚʘʞʝʥʥʷ. ʆʙʯʠʩʣʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʧʘʢʝʪʫ MS 

Excel. 

ɺ ʪʘʙʣ. ɹ.1, ɹ.2, ɹ.3 ʪʘ ɹ.4 ʧʦʢʘʟʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʟʘ ȹɽ,  ʟʘ D, ʟʘ ȹS ʚʽʜʥ 80 % ʪʘ ȹS ʚʽʜʥ 

40 %, ʚʽʜʧʦʚʽʜʥʦ. ɿʘʫʚʘʞʝʥʥʷ. ɺ ʪʘʙʣʠʮʷʭ ʥʠʞʯʝ ʨʷʜ ʜʘʥʠʭ ʻ ʥʘʙʣʠʞʝʥʠʤʠ, 

ʪʦʤʫ ʤʦʞʣʠʚʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʝʪʦʯʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ ɹ.1 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟʘ ȹɽ 

ɿʥʘʯ. 

ȹE 

ʂ-ʪ ɹ

ʝʣʝʤ. 

in  
minix  

maxix  ( )miniP x  
( )maxiP x

 ip  
inp  

i in np-  

( )
2

i i

i

n np

np

-

 

1 2 3 4 5 6 7 8 9 10 

16,10 8,00 16,075 16,125 0,022 0,120 0,098 4,6 3,4 2,585 

16,15 7,00 16,125 16,175 0,120 0,368 0,248 11,6 -4,6 1,820 

16,20 17,00 16,175 16,225 0,368 0,692 0,324 15,1 1,9 0,228 

16,25 8,00 16,225 16,275 0,692 0,910 0,218 10,2 -2,2 0,467 

16,30 5,00 16,275 16,325 0,910 0,985 0,075 3,5 1,5 0,623 

n= 45 

   

Ɇ= 0,963 

 

ɢ
 2
= 5,723 

n*=  47 

      

ɢ
 2
ʢʨʠʪ= 

5,9914645

4 

k= 2,00 

        ʊʘʙʣʠʮʷ ɹ.2 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟʘ D  

ɿʥʘʯ. 

D 

ʂ-ʪ ɹ

ʝʣʝʤ. 
minix  

maxix  ( )miniP x  ( )maxiP x  
ip  

inp  
i in np-  

( )
2

i i

i

n np

np

-
 

1 2 3 4 5 6 7 8 9 10 

0,86 1,00 0,855 0,865 0,017 0,045 0,028 1,3 -0,3 0,067 

0,87 3,00 0,865 0,875 0,045 0,103 0,058 2,6 0,4 0,050 

0,88 3,00 0,875 0,885 0,103 0,201 0,098 4,5 -1,5 0,494 

0,89 12,00 0,885 0,895 0,201 0,340 0,139 6,4 5,6 4,936 

0,9 6,00 0,895 0,905 0,340 0,506 0,166 7,6 -1,6 0,335 

0,91 6,00 0,905 0,915 0,506 0,607 0,165 7,5 -1,5 0,318 

0,92 4,00 0,915 0,925 0,670 0,807 0,137 6,3 -2,3 0,823 

0,93 6,00 0,925 0,935 0,807 0,902 0,095 4,4 1,6 0,620 

0,94 2,00 0,935 0,945 0,902 0,957 0,027 2,5 -0.5 0,111 

0,95 1,00 0,945 0,955 0,957 0,984 0,011 1,2 -0,2 0,042 

0,96 0,00 0,955 0,965 0,984 0,995 0,004 0,5 -0,5 0,498 

0,97 1,00 0,965 0,975 0,995 0,999 0,004 0,2 0,8 4,098 

n= 45 

   

Ɇ= 0,982 

 

ɢ
 2
= 12,390 

n*=  46 

      

ɢ
 2
ʢʨʠʪ= 16,91897762 

k= 9,00 
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ʊʘʙʣʠʮʷ ɹ.3 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟʘ ȹS  ʚʽʜʥ 80 % 

ɿʥʘʯ. 

ȹS 

ʂ-ʪ ɹ

ʝʣʝʤ. 
minix  

maxix  ( )miniP x  ( )maxiP x  
ip  

inp  
i in np-  

 

1 2 3 4 5 6 7 8 9 10 

3,00 0,00 2,5 3,500 0,000 0,003 0,003 0,1 -0,1 0,148 

4,00 12,00 3,500 4,500 0,003 0,304 0,300 13,5 -1,5 0,170 

5,00 33,00 4,500 5,500 0,304 0,954 0,651 29,3 3,7 0,470 

6,00 0,00 5,500 6,500 0,954 1,000 0,046 2,0 -2,0 2,049 

n= 45 

   

Ɇ= 1,000 

 

ɢ
 2
= 2,837 

n*=  45 

      

ɢ
 2
ʢʨʠʪ= 3,841459149 

k= 1,00 

         

ʊʘʙʣʠʮʷ ɹ.4 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ ʟʘ ȹS ʚʽʜʥ 40 % 

ɿʥʘʯ. 

ȹS 

ʂ-ʪ ɹ

ʝʣʝʤ.        
 

1 2 3 4 5 6 7 8 9 10 

5 0,00 4,5 5,500 0,000 0,000 0,000 0,0 0,0 0,000 

6 5,00 5,500 6,500 0,000 0,093 0,093 4,2 0,8 0,161 

7 40,00 6,500 7,500 0,093 0,981 0,888 40,0 0,0 0,000 

8 0,00 7,500 8,500 0,981 1,000 0,019 0,8 -0,8 0,846 

n= 45 

   

Ɇ= 1,000 

 

ɢ
 2
= 1,007 

n*=  45 

      

ɢ
 2
ʢʨʠʪ= 3,841459149 

k= 1,00 

         

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʽʡʩʥʦ ʜʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʽʜʣʷʛʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ.  

 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ɼʂʈ ( ʘʙʦ ʦʧʨʘʮʶʚʘʥʥʷ ʩʚʦʾʭ ʟʽʙʨʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ) 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel: 

1) ʇʦʙʫʜʫʚʘʪʠ ʪʘʙʣʠʮʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 


