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ɼʞ. ʄʘʢʩʚʝʣ 

ʎʽʣʽ ʯʠʩʣʘ, ʥʘʪʫʨʘʣʴʥʽ, ʨʘʮʽʦʥʘʣʴʥʽ, ʢʦʤʧʣʝʢʩʥʽ, ʘ ʱʦ ʜʘʣʽ? ʗʢʱʦ ʢʦʤʧʣʝʢʩʥʽ 

ʯʠʩʣʘ ʩʪʘʣʠ ʪʘʢʠʤʠ ʢʦʨʠʩʥʠʤʠ ʽ ʤʘʶʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʦ ʚʽʜʢʨʠʪʪʷ ʽʥʰʠʭ, 

ʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ ʯʠʩʝʣ ʪʝʞ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ɿʘʚʜʷʢʠ ʙʘʛʘʪʦʛʨʘʥʥʦʩʪʽ ʪʝʦʨʽʾ ʬʫʥʢʮʽʡ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ ʧʦʰʫʢ ʧʦʜʽʙʥʦʾ 

(ʩʭʦʞʦʾ) ʪʝʦʨʽʾ ʜʣʷ ʻʜʠʥʦʾ, ʽʥʘʢʰʦʾ, ʥʝʪʨʠʚʽʘʣʴʥʦʾ, ʘʩʦʮʽʘʪʠʚʥʦʾ ʘʣʛʝʙʨʠ ʟ ʜʽʣʝʥʥʷʤ ʩʪʘʻ 

ʧʨʠʨʦʜʥʠʤ. ʎʷ ʘʣʛʝʙʨʘ ʤʘʻ ʥʘʟʚʫ ʢʚʘʪʝʨʥʽʦʥʠ. ʊʘʢʘ ʪʝʦʨʽʷ ʽʩʥʫʻ, ʘʣʝ ʱʝ ʤʘʣʦʚʽʜʦʤʘ. 

ɺʦʥʘ ʥʝ ʨʦʟʚʠʚʘʣʘʩʷ ʤʘʡʞʝ ʩʪʦʣʽʪʪʷ ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʨʠʪʪʷ ɻʘʤʽʣʴʪʦʥʦʤ 

ʢʚʘʪʝʨʥʽʦʥʽʚ. 

ɻʘʤʽʣʴʪʦʥ [1] ʪʘ ʡʦʛʦ ʥʘʩʪʫʧʥʠʢʠ ʣʠʰʝ ʨʦʟʚʠʣʠ ʪʝʦʨʽʶ ʬʫʥʢʮʽʡ ʢʚʘʪʝʨʥʽʦʥʥʠʭ 

ʟʤʥ̔ʥʠʭ ʥʘʩʪʽʣʴʢʠ, ʥʘʩʢʽʣʴʢʠ ʮʝ ʙʫʣʦ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ 

ʬʫʥʢʮʽʡ ʙʘʛʘʪʴʦʭ ʜʽʡʩʥʠʭ ʟʤʽʥʥʠʭ. ʉʝʨʝʜ ʚʩʽʭ ʢʚʘʪʝʨʥʽʦʥʥʦʟʥʘʯʥʠʭ ʬʫʥʢʮʽʡ 

ʢʚʘʪʝʨʥʽʦʥʥʠʭ ʟʤʽʥʥʠʭ ʚʦʥʠ ʥʝ ʚʠʜʽʣʠʣʠ ʩʧʝʮʽʘʣʴʥʠʡ ʢʣʘʩ ʨʝʛʫʣʷʨʥʠʭ ʬʫʥʢʮʽʡ 

ʘʥʘʣʦʛʽʯʥʦ ʨʝʛʫʣʷʨʥʠʤ ʬʫʥʢʮʽʷʤ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ.  

ʎʝ ʩʪʘʣʦʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʦʰʠʨʝʥʥʷ ʜʚʦʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʦʟʥʘʯʝʥʴ ʘʥʘʣʽʪʠʯʥʦʾ 

ʬʫʥʢʮʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ ʥʘ ʢʚʘʪʝʨʥʽʦʥʠ ʥʝ ʜʘʚʘʣʦ ʮʽʢʘʚʠʭ ʥʘʩʣʽʜʢʽʚ.  

ɺ 1935 ʨʦʮʽ ʈ. ʌʶʪʝʨ ʟʘʧʨʦʧʦʥʫʚʘʚ ʦʟʥʘʯʝʥʥʷ çʨʝʛʫʣʷʨʥʦʩʪʽè ʢʚʘʪʝʨʥʽʦʥʥʠʭ 

ʬʫʥʢʮʽʡ ʽ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʦ ʧʨʠʚʝʣʦ ʜʦ ʪʽʩʥʦʾ ʘʥʘʣʦʛʽʾ ʟ ʪʝʦʨʝʤʦʶ ʂʦʰʽ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʬʦʨʤʫʣʦʶ ʂʦʰʽ. 

ɭ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʧʦʙʫʜʦʚʠ ʢʚʘʪʝʨʥʽʦʥʥʠʭ ʬʫʥʢʮʽʡ. ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʟʚʝʜʝʥʥʽ ʢʚʘʪʝʨʥʽʦʥʽʚ ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ, ʘ ʪʘʢ ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʞʝ 

ʧʦʙʫʜʦʚʘʥʦ, ʪʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʥʴʦʛʦ ʙʫʜʫʻʪʴʩʷ ʽ ʢʚʘʪʝʨʥʽʦʥʥʠʡ ʘʥʘʣʽʟ.  

ɼʨʫʛʠʡ - ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʂʦʰʽ. ʎʝʡ ʧʽʜʭʽʜ 

ʨʦʟʚʠʚʘʻ ʢʠʾʚʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʃʝʦʥʽʜ ɹʘʡʨʘʢ. ɺʣʘʩʥʝ, ʥʘ ʡʦʛʦ ʩʪʘʪʪʶ ʤʠ ʽ ʙʫʜʝʤʦ 

ʧʦʩʠʣʘʪʠʩʷ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [3]. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʡʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʪʝʦʨʝʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʬʫʥʢʮʽʶ, ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʥʷʪʪʷ ʢʚʘʪʝʨʥʽʦʥʘ, ʚʣʘʩʥʦʛʦ 

ʚʝʢʪʦʨʘ ʪʘ ʚʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʂʚʘʪʝʨʥʽʦʥ ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʯʝʪʚʽʨʢʘ ʜʽʡʩʥʠʭ ʯʠʩʝʣ [ ]3210 ,,, qqqqq= , ʱʦ 

ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʘʣʷʨ ʽ ʪʨʠʚʠʤʽʨʥʠʡ ʚʝʢʪʦʨ. 

 ʅʝʭʘʡ ʟʘʜʘʥʦ ʢʚʘʜʨʘʪʥʫ ʤʘʪʨʠʮʶ H, öö
÷

õ

-

+

ææ
ç

å
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+
=

10

32

32

10

iqq

iqq

iqq

iqq
H  - ʤʘʪʨʠʯʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʚʘʪʝʨʥʽʦʥʘ . ʅʝʥʫʣʴʦʚʠʡ ʚʝʢʪʦʨ x  ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩʥʠʤ ʚʝʢʪʦʨʦʤ 

ʤʘʪʨʠʮʽ ʅ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪ xɹxH l= , ʜʝ l - ʜʝʷʢʝ ʯʠʩʣʦ, ʷʢʝ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʘʪʨʠʮʽ ʅ.  
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ɺʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʤʘʪʨʠʮʽ ʅ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʝ ʯʠʩʣʦ CÍl , ʜʣʷ ʷʢʦʛʦ ʽʩʥʫʻ 

ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ, ʪʦʙʪʦ ʨʽʚʥʷʥʥʷ xxH l=  ʤʘʻ ʥʝʥʫʣʴʦʚʽ ʨʦʟʚôʷʟʢʠ HxÍ . 

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʤʘʪʨʠʮʽ, ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʢʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ, ʽʩʥʫʻ ʭʦʯʘ 

ʙ ʦʜʠʥ ʚʣʘʩʥʠʡ ʚʝʢʪʦʨ. 

ʊʝʦʨʝʤʘ. ɺʣʘʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʚʘʪʝʨʥʽʦʥʘ ,3210 Hkqjqiqqq Í+++=   

Rqqqq Í3210 ,,,  ʻ ʯʠʩʣʘ Cqqiqqqiq Í--=-+= 0000 ,ll . 

ʊʝʦʨʝʤʘ ʧʨʦ ʽʥʪʝʛʨʘʣʴʥʫ ʬʦʨʤʫʣʫ ʂʦʰʽ ʜʣʷ ʢʚʘʪʝʨʥʽʦʥʽʚ. ʅʝʭʘʡ ʚʣʘʩʥʽ 

ʟʥʘʯʝʥʥʷ Cqqiqqqiq Í--=-+= 0000 ,ll  ʢʚʘʪʝʨʥʽʦʥʘ 3210 kqjqiqqq +++= , 

HqÍ , Rqqqq Í3210 ,,, , 0qq¸ , ʜʝ 2
3

2
2

2
10 qqqqq ++=- , ʣʝʞʘʪʴ ʚʩʝʨʝʜʠʥʽ 

ʧʨʦʩʪʦʛʦ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʉɻÍ , ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚ ʜʦʜʘʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʥʝʭʘʡ 

ʬʫʥʢʮʽʷ f(z) ʥʝʧʝʨʝʨʚʥʘ ʥʘ ɻ ̔ ʘʥʘʣʽʪʠʯʥʘ ʚʩʝʨʝʜʠʥʽ ɻ.  

ʊʦʜʽ ʚʠʟʥʘʯʝʥʦ ʢʚʘʪʝʨʥʽʦʥʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ )(qf , ʧʨʠʯʦʤʫ 

ö
÷

õ
æ
ç

å
ñ
--

-
+ö
÷

õ
æ
ç

å
ñ
-

= ɻɻ dz
z

zf

iqq

qq
dz

z

zf

i
qf

lplp

)(

2

1
Im

)(

2

1
Re)(

0

0  ʘʙʦ += ))(Re()( lfqf  

))(Im(
0

0 lf
qq

qq

-

-
+ , ʜʝ Re ʪʘ Im, ʚʽʜʧʦʚʽʜʥʦ, ʜʽʡʩʥʘ ʪʘ ʫʷʚʥʘ ʯʘʩʪʠʥʠ ʚʽʜ ʩʚʦʛʦ 

ʚʠʨʘʟʫ. 

ʄʘʪʨʠʯʥʘ ʽʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʫʣʘ ʂʦʰʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʘʜ: 
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01
E  - ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ, ʅ ï ʤʘʪʨʠʯʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʚʘʪʝʨʥʽʦʥʘ,  f(z) ï ʟʚʠʯʘʡʥʘ ʘʥʘʣʽʪʠʯʥʘ ʬʫʥʢʮʽʷ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ, 

ʷʜʨʦ ( )1-
-HzE - ʢʚʘʪʝʨʥʽʦʥ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʜʫ.  

ʄʠ ʦʜʝʨʞʘʣʠ ʢʚʘʪʝʨʥʽʦʥʥʫ ʬʫʥʢʮʽʶ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʘʥʘʣʽʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ. ʎʷ 

ʬʦʨʤʫʣʘ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʂʦʰʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʬʫʥʢʮʽʾ. 

ɿʘʫʚʘʞʝʥʥʷ. ɸʥʘʣʦʛʽʯʥʽ ʬʦʨʤʫʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʠʩʘʥʽ ʽ ʜʣʷ ʜʨʫʛʦʛʦ ʚʣʘʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ lʢʚʘʪʝʨʥʽʦʥʘ q. ɸ ʩʘʤʝ  
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ɿʘʫʚʘʞʝʥʥʷ. ʂʦʤʧʣʝʢʩʥʘ ʽ ʢʚʘʪʝʨʥʽʦʥʥʘ ʦʜʠʥʠʮʷ  ̔ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʘʢ ʷʢ 

ʢʚʘʪʝʨʥʽʦʥʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʦʜʚʦʻʥʥʷʤ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʂʝʣʣʽ- ɼʽʢʩʦʥʘ, ʪʦʤʫ ʾʭ 

ʤʦʞʥʘ ʥʝ ʨʦʟʨʽʟʥʷʪʠ.  

ʇʨʠʢʣʘʜ. ʇʦʢʘʞʝʤʦ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʂʦʰʽ 

ʧʦʙʫʜʫʚʘʪʠ ʝʢʩʧʦʥʝʥʪʫ ʚ ʢʚʘʪʝʨʥʽʦʥʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʨʽʚʥʽʩʪʶ  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʘʪʨʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʚʘʪʝʨʥʽʦʥʘ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʝʦʨʝʤʫ ʧʨʦ ʽʥʪʝʛʨʘʣʴʥʫ 

ʬʦʨʤʫʣʫ ʂʦʰʽ ʜʣʷ ʢʚʘʪʝʨʥʽʦʥʽʚ, ʘ ʪʘʢʦʞ ʥʘʚʝʣʠ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʬʦʨʤʫʣʠ 

ʜʦ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʚ ʢʚʘʪʝʨʥʽʦʥʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Hamilton W.R. Elements of quaternions ( London, Longmans Green, 1866) 

2. ɹʘʣʢ ʄ.ɹ. ʈʝʘʣʴʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʤʥʠʤʳʭ ʯʠʩʝʣ /ʄ.ɹ.ɹʘʣʢ, ɻ.ɼ.ɹʘʣʢ, ɸ.ɸ.ʇʦʣʫʭʠʥ. ï 

ʂ.: ʈʘʜ. ʰʢ., 1988. ï 255ʩ. 

3. http://scholium.narod.ru 
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ɸʥʦʪʘʮʽʷ. ɺʣʘʩʝʥʢʦ ɼ. ɯʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʫʣʘ ʂʦʰʽ ʚ ʪʝʦʨʽʾ ʢʚʘʪʝʨʥʽʦʥʽʚ. 

ʈʦʟʢʨʠʚʘʻʪʴʩʷ ʽʩʪʦʨʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʚʠʥʠʢʥʝʥʥʷ ʦʜʥʽʻʾ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʦʨʤʫʣ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ï ʽʥʪʝʛʨʘʣʴʥʦʾ ʬʦʨʤʫʣʠ ʂʦʰʽ ʚ ʪʝʦʨʽʾ ʢʚʘʪʝʨʥʽʦʥʽʚ.. 

ʇʦʷʩʥʶʻʪʴʩʷ ʟʤʽʩʪ ʜʘʥʦʾ ʬʦʨʤʫʣʠ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʚ ʢʚʘʪʝʨʥʽʦʥʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʩʪʦʨʠʯʥʠʡ ʘʩʧʝʢʪ, ʽʥʪʝʛʨʘʣ, ʽʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʫʣʘ ʂʦʰʽ, ʪʝʦʨʽʷ 

ʢʚʘʪʝʨʥʽʦʥʽʚ, ʢʚʘʪʝʨʥʽʦʥʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʪʠʯʥʘ ʬʫʥʢʮʽʷ. 

Summary. Vlasenko D. Cauchy's integral formula in the theory of quaternions. 

Reveals the historical basis of the emergence of one of the most important formulas of 

mathematical analysis ï Cauchy's integral formula in the theory of quaternions. This article 

explains the contents of this formula and its use to build analytic functions in quaternion 

analysis. 

Keywords: the historical aspect, integral, Cauchy's integral formula, the theory of 

quaternions, quaternion analysis, analytic function. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɸ. ʆ. ʈʦʟʫʤʝʥʢʦ 

ˤ͍ͦ͟ ˢ 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʆʇʆʈʅʀʍ ʂʆʅʉʇɽʂʊɯɺ ɿ ɸʃɻɽɹʈʀ ɺ ʆʉʅʆɺʅɯʁ 

ʐʂʆʃɯ 
ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʨʝʜ ʰʢʦʣʦʶ ʧʦʩʪʘʣʦ ʟʘʚʜʘʥʥʷ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʥʝ ʪʽʣʴʢʠ 

ʦʩʥʦʚʥʫ ʙʘʟʫ ʟʥʘʥʴ, ʘ ʡ ʜʦʧʦʤʦʛʪʠ ʾʤ ʦʩʚʦʾʪʠʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʦʚʦʣʦʜʽʪʠ 

ʦʩʥʦʚʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʣʶʜʠʥʠ XXI  ʩʪʦʣʽʪʪʷ.  

ɺ ʦʩʥʦʚʫ ʧʦʙʫʜʦʚʠ ʟʤʽʩʪʫ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥaʚʯʘʥʥʷ ʤaʪʝʤʘʪʠʢʠ 

ʧʦʢʣʘʜʝʥʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪaʪʦʤ 

ʥʘʚʯaʥʥʷ ʧʨʝʜʤʝʪʘ ʻ ʩʬʦʨʤʦʚʘʥʽ ʧʝʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʟʜaʪʥʦʩʪʽ ʫʯʥʷ ʫʩʧʽʰʥʦ ʜʽʷʪʠ 

ʚ ʥaʚʯʘʣʴʥʠʭ ʽ ʞʠʪʪʻʚʠʭ ʩʠʪʫaʮʽʷʭ.  

ɺʠʚʯʝʥʥʷ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ 

ʥʘʚʠʯʦʢ ʚʠʱʦʛʦ ʨʽʚʥʷ: ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʧʝʚʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʟ ʥʴʦʛʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ.  

ʂʫʨʩ ʤʘʪʝʤʘʪʠʢʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʣʦʛʽʯʥʦ ʧʨʦʜʦʚʞʫʻ ʨʝʘʣʽʟʘʮʽʶ ʟʘʚʜʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʫʯʥʽʚ, ʨʦʟʧʦʯʘʪʫ ʚ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʘʭ, ʨʦʟʰʠʨʶʶʯʠ ʽ ʜʦʧʦʚʥʶʶʯʠ 

ʮʽ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʦʚʠʭ ʽ ʧʽʟʥʘʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʰʢʦʣʷʨʽʚ.  

ʅʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʫʩʽʤ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʝʜʤʝʪʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʧʠʩ ʷʢʦʾ ʧʦʜʘʥʦ ʫ ʨʦʟʜʽʣʽ ñɼʝʨʞʘʚʥʽ ʚʠʤʦʛʠ 

ʜʦ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚò ʮʽʻʾ ʧʨʦʛʨʘʤʠ [1].  

ʆʜʥʠʤ ʟ ʬʫʥʜaʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʤaʪʠʯʥʠʭ ʧʦʥʷʪʴ  ̒ʧʦʥʷʪʪʷ ʬʫʥʢʮʽʾ.  

ʋ 5 ð 6 ʢʣʘʩʘʭ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʘʟʽʚ, ʚʝʣʠʯʠʥ, ʨʽʚʥʷʥʴ ʽ 

ʥʝʨʽʚʥʦʩʪʝʡ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʤʘʻ ʟʘʛʘʣʦʤ ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʟʥʘʡʦʤʣʝʥʥʷ 

ʟ ʥʠʤ ʛʦʪʫʻ ʫʯʥʽʚ ʜʦ ʩʚʽʜʦʤʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ ʫ ʢʫʨʩʘʭ ʘʣʛʝʙʨʠ ʽ 

ʛʝʦʤʝʪʨʽʾ, ʟʦʢʨʝʤʘ ʽ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʬʫʥʢʮʽʾ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʘʣʛʝʙʨʠ, 

ʛʝʦʤʝʪʨʽʾ ʪʘ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪ, ʷʢʽ 

ʜʽʩʪʘʶʪʴ ʫʯʥʽ 5 ð 6 ʢʣʘʩʽʚ: ʟʦʙʨʘʞʝʥʥʷ ʯʠʩʝʣ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʨʷʤʽʡ, ʧʨʷʤʦʢʫʪʥʘ 
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ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʱʠʥʽ, ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʙʫʜʦʚ, ʧʦʙʫʜʦʚʘ ʽ ʘʥʘʣʽʟ 

ʦʢʨʝʤʠʭ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ. 

ʋ 7 ʢʣʘʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʣʽʥʽʡʥʘ ʬʫʥʢʮʽʷ ʪʘ ʾʾ ʛʨʘʬʽʢ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1. 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɼʝʨʞʘʚʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ 

ʊʝʤʘ 2. ʌʋʅʂʎɯɰ 
ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʚʝʣʠʯʠʥʘʤʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʌʫʥʢʮʽʷ. ʆʙʣʘʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ. 

ʉʧʦʩʦʙʠ ʟʘʜʘʥʥʷ ʬʫʥʢʮʽʾ. ɻʨʘʬʽʢ 

ʬʫʥʢʮʽʾ 

ʃʽʥʽʡʥʘ ʬʫʥʢʮʽʷ ʾʾ ʛʨʘʬʽʢ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʋʯʝʥʴ/ʫʯʝʥʠʮʷ: 

ʥʘʚʦʜʠʪʴ ʧʨʠʢʣʘʜʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ; ʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ 

ʧʦʷʩʥʶʻ, ʱʦ ʪʘʢʝ: ʘʨʛʫʤʝʥʪ; ʬʫʥʢʮʽʷ; 

ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ; ʦʙʣʘʩʪʴ 

ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ; ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ: ʬʫʥʢʮʽʷ; 

ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ; ʣʽʥʽʡʥʘ ʬʫʥʢʮʽʷ; ʧʨʷʤʘ 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ 

ʥʘʟʠʚʘʻ ʪʘ ʽʣʶʩʪʨʫʻ ʥʘ ʧʨʠʢʣʘʜʘʭ 

ʩʧʦʩʦʙʠ ʟʘʜʘʥʥʷ ʬʫʥʢʮʽʾ 

ʦʧʠʩʫʻ ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ, 

ʟʦʢʨʝʤʘ ʣʽʥʽʡʥʦʾ ʪʘ ʾʾ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ð 

ʧʨʷʤʦʾ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 

ʨʦʟʚôʷʟʫʻ ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ: 
ʟʥʘʭʦʜʞʝʥʥʷ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ; 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʟʘ ʜʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʘʨʛʫʤʝʥʪʫ; ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ 

ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ; ʟʥʘʭʦʜʞʝʥʥʷ ʟʘ ʛʨʘʬʽʢʦʤ 

ʬʫʥʢʮʽʾ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʟʘ ʜʘʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʘʨʛʫʤʝʥʪʫ ʽ ʥʘʚʧʘʢʠ; ʚʠʟʥʘʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʾ ʟʘ ʾʾ 

ʛʨʘʬʽʢʦʤ (ʜʦʜʘʪʥʽ ʟʥʘʯʝʥʥʷ, ʚʽʜôʻʤʥʽ 

ʟʥʘʯʝʥʥʷ, ʥʫʣʽ) 

ʎʽ ʚʽʜʦʤʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʽʣʶʩʪʨʫʚʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʜʚʦʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ 

ʟʤʽʥʥʠʤʠ. ɯʥʰʽ ʚʠʜʠ ʬʫʥʢʮʽʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʚʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʨʝʰʪʠ ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ ʢʫʨʩʫ.  

ʋ 8 ʢʣʘʩʽ ʚ ʪʝʤʘʭ çʈʘʮʽʦʥʘʣʴʥʽ ʚʠʨʘʟʠè ʪʘ çʂʚʘʜʨʘʪʥʽ ʢʦʨʝʥʽè ʫʯʥʽ 

ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʬʫʥʢʮʽʷʤʠ 
=

k

x
y

 , ʫ = x
2
  ̔ =y x  ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʪʘʙʣʠʮʷ 2). 

ʊʘʙʣʠʮʷ 2. 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ɼʝʨʞʘʚʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ 

ʊʝʤʘ 1. ʈɸʎɯʆʅɸʃʔʅɯ 

ɺʀʈɸɿʀ 

ʌʫʥʢʮʽʷ =
k

x
y , ʾʾ ʛʨʘʬʽʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʋʯʝʥʴ/ʫʯʝʥʠʮʷ: 

ʦʧʠʩʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ =
k

x
y  ʟʘ ʾʾ 

ʛʨʘʬʽʢʦʤ 

ʨʦʟʚôʷʟʫʻ ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ: 
ʩʢʦʨʦʯʝʥʥʷ ʜʨʦʙʽʚ; ʟʚʝʜʝʥʥʷ ʜʨʦʙʽʚ ʜʦ ʥʦʚʦʛʦ 

(ʩʧʽʣʴʥʦʛʦ) ʟʥʘʤʝʥʥʠʢʘ; ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʤʠ, 

ʨʽʟʥʠʮʽ, ʜʦʙʫʪʢʫ, ʯʘʩʪʢʠ ʜʨʦʙʽʚ; ʪʦʪʦʞʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʠʨʘʟʽʚ; 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʟʽ ʟʤʽʥʥʦʶ ʚ ʟʥʘʤʝʥʥʠʢʫ 
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ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ɼʝʨʞʘʚʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ 

ʜʨʦʙʫ; ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʪʝʧʝʥʽʚ ʟ ʮʽʣʠʤ 

ʧʦʢʘʟʥʠʢʦʤ; ʟʘʧʠʩ ʯʠʩʣʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʚʠʛʣʷʜʽ; ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ =
k

x
y   

ʊʝʤʘ 2. ʂɺɸɼʈɸʊʅɯ 

ʂʆʈɽʅɯ. ɼɯʁʉʅɯ ʏʀʉʃɸ 
ʌʫʥʢʮʽʷ y = x

2
, ʾʾ ʛʨʘʬʽʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʌʫʥʢʮʽʷ =y x, ʾʾ ʛʨʘʬʽʢ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʋʯʝʥʴ/ʫʯʝʥʠʮʷ: 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʡ y = x
2
, 

=y x  ʟʘ ʾʭ ʛʨʘʬʽʢʘʤʠ  

ʨʦʟʚôʷʟʫʻ ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ: 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʘʨʠʬʤ. ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʝʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʚʠʨʘʟʽʚ, 

ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʽʚ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, 

ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʚʠʨʘʟʽʚ; ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʨʘʟʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʥʝʩʝʥʥʷ ʤʥʦʞʥʠʢʘ ʟ-

ʧʽʜ ʟʥʘʢʘ ʢʦʨʝʥʷ, ʚʥʝʩʝʥʥʷ ʤʥʦʞʥʠʢʘ ʧʽʜ ʟʥʘʢ 

ʢʦʨʝʥʷ, ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʽʨʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʚ 

ʟʥʘʤʝʥʥʠʢʫ ʜʨʦʙʫ; ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ y 

= x
2
, =y x; ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʯʠʩʣʦʚʠʤʠ ʤʥʦʞʠʥʘʤʠ ʪʘ ʾʭ ʝʣʝʤʝʥʪʘʤʠ 

ʋ 9 ʢʣʘʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʚʘʜʨʘʪʠʯʥʘ ʬʫʥʢʮʽʷ. ɺʠʚʯʝʥʥʷ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʦʚôʷʟʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟ ʨʦʟʚôʷʟʫʚʘʥʥʷʤ ʢʚʘʜʨʘʪʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ (ʪʘʙʣʠʮʷ 3). 

ʊʘʙʣʠʮʷ 3. 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ɼʝʨʞʘʚʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʷ 

ʊʝʤʘ 2. ʂɺɸɼʈɸʊʀʏʅɸ 

ʌʋʅʂʎɯʗ 
ɺʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ. ʅʫʣʽ 

ʬʫʥʢʮʽʾ, ʧʨʦʤʽʞʢʠ ʟʥʘʢʦʩʪʘʣʦʩʪʽ, 

ʟʨʦʩʪʘʥʥʷ ʽ ʩʧʘʜʘʥʥʷ ʬʫʥʢʮʽʾ, 

ʥʘʡʙʽʣʴʰʝ ʪʘ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʾ 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ 

ʂʚʘʜʨʘʪʠʯʥʘ ʬʫʥʢʮʽʷ, ʾʾ ʛʨʘʬʽʢ 

ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʂʚʘʜʨʘʪʥʘ ʥʝʨʽʚʥʽʩʪʴ. ʉʠʩʪʝʤʘ 

ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ 

ʉʠʩʪʝʤʘ ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ 

ʟʤʽʥʥʠʤʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ 

ʋʯʝʥʴ/ʫʯʝʥʠʮʷ: 

ʥʘʚʦʜʠʪʴ ʧʨʠʢʣʘʜʠ: ʢʚʘʜʨʘʪʠʯʥʦʾ 

ʬʫʥʢʮʽʾ 

ʦʙʯʠʩʣʶʻ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚ ʪʦʯʮʽ 

ʧʦʷʩʥʶʻ:  

¶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ: f
 
(x) Ÿ f

 
(x) 

+ ʘ, f
 
(x) Ÿ f

 
(x + ʘ), f

 
(x) Ÿ kf

 
(x); 

¶ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʢʚʘʜʨʘʪʠʯʥʦʾ 

ʬʫʥʢʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʫʥʢʮʽʶ ʟʘ ʾʾ ʛʨʘʬʽʢʦʤ 

ʨʦʟʚôʷʟʫʻ ʚʧʨʘʚʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ: 
ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ; 

ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʟʥʘʯʝʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʛʨʘʬʽʢʽʚ; ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʢʚʘʜʨʘʪʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ; ʟʥʘʭʦʜʞʝʥʥʷ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤ ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ 

ʟʤʽʥʥʠʤʠ, ʟ ʷʢʠʭ ʭʦʯʘ ʙ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ 

ʩʪʝʧʝʥʷ; ʩʢʣʘʜʘʥʥʷ ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʫʥʢʮʽʦʥaʣʴʥʘ ʣʽʥʽʷ ʧʨʦʥʠʟʫʻ ʚʝʩʴ ʢʫʨʩ aʣʛʝʙʨʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ. 

ɺʣaʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʡ, ʷʢ ʧʨʘʚʠʣʦ, ʚʩʪaʥʦʚʣʶʶʪʴʩʷ ʟʘ ʾʭ ʛʨaʬʽʢʘʤʠ, ʪʦʙʪʦ ʥʘ ʦʩʥʦʚʽ 

ʥʘʦʯʥʠʭ ʫʷʚʣʝʥʴ, ʽ ʣʠʰʝ ʜʝʷʢʽ ʚʣaʩʪʠʚʦʩʪʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴʩʷ aʥʘʣʽʪʠʯʥʦ. ʋ ʤʽʨʫ 
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ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʪʝʦʨʝʪʠʯʥʠʤ ʤaʪʝʨʽʘʣʦʤ ʢʽʣʴʢʽʩʪʴ ʚʣaʩʪʠʚʦʩʪʝʡ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʚʯʝʥʥʶ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ [2]. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʦʩʚʽʪʥʽʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 

ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʫʯʥʝʤ,  ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ɺ. ʌ. ʐʘʪʘʣʦʚʘ çʆʧʦʨʥʽ ʩʠʛʥʘʣʠ ʽ 

ʢʦʥʩʧʝʢʪʠè. ɸʜʞʝ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʦʧʦʨʥʠʭ ʩʭʝʤ  ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʽʚ  ʥʘʚʠʯʢʠ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʚʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ  ʧʨʦʙʣʝʤʠ. 

ʈʦʙʦʪʘ ʟ ʦʧʦʨʥʠʤ ʢʦʥʩʧʝʢʪʦʤ ʜʦʧʦʤaʛʘʻ ʫʯʥ ʁ ʚʠʜʽʣʠʪʠ ʫ ʪʝʢʩʪʽ ʛʦʣʦʚʥʝ ʡ 

ʜʨʫʛʦʨʷʜʥʝ, ʫʩʚʽʜʦʤʠʪʠ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʡʦʛʦ ʯʘʩʪʠʥʘʤʠ, ʣʝʛʢʦ ʚʽʜʪʚʦʨʠʪʠ ʡʦʛʦ 

ʟʤʽʩʪ. ɿʤʝʥʰʫʻʪʴʩʷ ʪʨʠʚaʣʽʩʪʴ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʦʤah ʥʴʦʛʦ ʟʘʚʜaʥʥʷ, ʱʦ ʟʘʧʦʙʽʛʘʻ 

ʧʝʨʝʚʘʥʪaʞʝʥʥʶ ʡ ʧʝʨʝʚʪʦʤʽ ʫʯʥʷ. ɸʜʞʝ ʤaʢʩʠʤʘʣʴʥʦ ʟʘʜʽʶʻʪʴʩʷ ʟʦʨʦʚʘ ʧaʤôʷʪʴ ʽ 

ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ [3]. 

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʘʚʪʦʨʩʴʢʠʡ ʚʘʨʽʘʥʪ ʦʧʦʨʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʟʽ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ 

çʌʫʥʢʮʽʾè (ʨʠʩ. 1), ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ.  

ʈʠʩ. 1. ʆʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ ʟ ʪʝʤʠ çʌʫʥʢʮʽʾè 

1. ʂʦʨʠʩʪʫʶʯʠʩʴ ʦʧʦʨʥʠʤ ʢʦʥʩʧʝʢʪʦʤ ʜʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ. 

1) ʉʬʦʨʤʫʣʶʡʪʝ ʦʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ; 

2) ʗʢ ʯʠʪʘʶʪʴ ʟʘʧʠʩ ʫ=f(ʭ)? 

3) ʑʦ ʥʘʟʠʚʘʶʪʴ ʘʨʛʫʤʝʥʪʦʤ ʬʫʥʢʮʽʾ? 

4) ʑʦ ʪʘʢʝ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ? 

5) ʗʢʽ ʩʧʦʩʦʙʠ ʟʘʜʘʥʥʷ ʬʫʥʢʮʽʡ ʚʠ ʟʥʘʻʪʝ? 

6) ɻʨʘʬʽʢʦʤ ʷʢʦʾ ʬʫʥʢʮʽʾ ʻ ʧʨʷʤʘ? 

7) ʗʢʫ ʬʫʥʢʮʽʶ ʥʘʟʠʚʘʶʪʴ ʣʽʥʽʡʥʦʶ? 

8) ʗʢ ʥʘʟʠʚʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʚʽʜ ʽʥʰʦʾ? 

9) ʑʦ ʪʘʢʝ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ? 

10) ʑʦ ʥʘʟʠʚʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ? 

11) ʑʦ ʥʘʟʠʚʘʶʪʴ ʛʨʘʬʽʢʦʤ ʬʫʥʢʮʽʾ? 
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12) ʑʦ ʻ ʛʨʘʬʽʢʦʤ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ? 

13) ʗʢʫ ʬʫʥʢʮʽʶ ʥʘʟʠʚʘʶʪʴ ʧʨʷʤʦʶ ʧʨʦʧʦʨʮʽʡʥʽʩʪʶ? 

14) ʑʦ ʻ ʛʨʘʬʽʢʦʤ ʧʨʷʤʦʾ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ? 

2. ɺʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ (ʢʦʨʠʩʪʫʶʯʠʩʴ ʦʧʦʨʥʠʤ ʢʦʥʩʧʝʢʪʦʤ, 

ʧʦʷʩʥʠʪʠ, ʯʦʤʫ ʩʘʤʝ ʪʘʢʘ ʚʽʜʧʦʚʽʜʴ. 

 

 

 

 

 

 

 

 

3. ɿʥʘʡʪʠ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʽ ʦʙʣʘʩʪʴ 

ʟʥʘʯʝʥʥʷ ʟʘ ʤʘʣʶʥʢʦʤ. 
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4. ʈʦʟʨʦʙʠʪʠ ʧʨʦʜʦʚʞʝʥʥʷ ʦʧʦʨʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʜʣʷ: 

1) ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ ʽ ʚʣʘʩʪʠʚʦʩʪʽ  

a) Y= - x
2
 

b) Y= - Ѝὼ 
c) Y= - x

3
 

2) ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʬʫʥʢʮʽʡ ʽ ʾʭ ʛʨʘʬʽʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ 
ʚʠʧʘʜʢʫ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʩʧʨʠʷʻ 

ʚʠʨʽʰʝʥʥʶ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʦʩʚʽʪʥʽʭ  ʟʘʚʜʘʥʴ: ʫʯʝʥʴ ʤʘʪʠʤʝ ʤʽʮʥʽ ʟʥʘʥʥʷ ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, 

ʥʘʚʯʘʪʠʤʝʪʴʩʷ ʟ ʽʥʪʝʨʝʩʦʤ, ʟʘʩʚʦʻʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 

ʧʘʨʘʣʝʣʴʥʦ ʟ ʨʦʟʚʠʪʢʦʤ ʤʠʩʣʝʥʥʷ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʦʩʦʙʣʠʚʦ ʮʽʥʥʘ ʪʠʤ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʫʩʫʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʪʦʙʪʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʙʘʟʦʚʦʾ ʪʘ ʧʦʚʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (2011ʨ.) - 

http://www.mon.gov.ua/ua//activity/education/56/general-secondary-

education/state_standards/ 

2. ʉʣʻʧʢʘʥʴ ɿ. ɯ. ʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ: ʇʽʜʨʫʯ. ʜʣʷ ʩʪʫʜ. ʤʘʪ. 
ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ  ʧʝʜ. ʥʘʚʯ. ʟʘʢʣʘʜʽʚ. ï ʂ.: ɿʦʜʽʘʢ-ɽʂʆ, 2000. ï 512 ʩ. 

3. ʐʘʪʘʣʦʚ ɺ.ʌ. ʋʯʠʪʴ ʚʩʝʭ, ʫʯʠʪʴ ʢʘʞʜʦʛʦ: ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʦʠʩʢ / ʉʦʩʪ. ʀ.ʅ. 

ɹʘʞʝʥʦʚʘ. ï ʄ.: ʇʝʜʘʛʦʛʠʢʘ, 1989. ï 560 ʩ. 

 

ɸʥʦʪʘʮʽʷ. ɺʦʚʢ ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʟ ʘʣʛʝʙʨʠ ʚ ʦʩʥʦʚʥʽʡ 

ʰʢʦʣʽ. ɺ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʚʪʦʨʩʴʢʠʡ ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ ʟ ʪʝʤʠ çʌʫʥʢʮʽʾè ʪʘ 

ʤʝʪʦʜʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʚ 9 ʢʣʘʩʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʣʛʝʙʨʘ, ʬʫʥʢʮʽʷ, ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ. 

 

Annotation. Vovk A. The stronghold summary in algebra was used in secondary 

school. There is an authorial resume upon a topic "the function" , and the methodic 

recommendation(specialities) of working on the lessons in mathematics in 9th form. 

Key words: algebra, function, stronghold summary. 

 
 
 

 

 



˿͔ͭͯ͒ͤͭͫΈ͊͟ ͍ͭͤ͊͘͜ ͦͤ͟ͺ͔͔ͪͤͼ͜Ύ ς 2017 

14 

ɻʫʨʣʘʡ ɼʘʨʠʥʘ  
ʉʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ çʄʘʪʝʤʘʪʠʢʘ*è 

dafka-1993@mail.ru  
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɸ.ʆ. ʈʦʟʫʤʝʥʢʦ 

˥͚ͯͪ͊͡ ˨Φ 
ʌʆʈʄʋɺɸʅʅʗ ɺ ʋʏʅɯɺ ʋʄɯʅʅʗ ʋɿɸɻɸʃʔʅʖɺɸʊʀ ɯ 
ʉʀʉʊɽʄɸʊʀɿʋɺɸʊʀ ɿʅɸʅʅʗ ɿ ʄɸʊɽʄɸʊʀʂʀ 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʰʢʦʣʦʶ, ʻ ʟʤʽʮʥʝʥʥʷ ʟʚôʷʟʢʫ 
ʥʘʚʯʘʥʥʷ ʟ ʞʠʪʪʷʤ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʯʘʥʥʷ 
ʧʦʚʠʥʥʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʣʘʩʥʠʡ ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ ʜʽʪʝʡ, ʘ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ 
ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽ ʚʩʝʙʽʯʥʦʛʦ 
ʟʙʘʛʘʯʝʥʥʷ ʮʴʦʛʦ ʜʦʩʚʽʜʫ, ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʫ ʟʜʽʡʩʥʝʥʥʽ ʚʠʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ 
ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʝʤ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʥʘʦʯʥʦʩʪʽ. ʋʤʽʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʥʘʦʯʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ, 
ʪʚʦʨʯʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʾʭ ʜʦ 
ʩʘʤʦʩʪʽʡʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ.  

ɺ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʥʘʦʯʥʦʩʪʽ ʣʝʞʠʪʴ ʥʘʫʢʦʚʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦ ʪʝ, ʱʦ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʨʽʟʥʠʭ 
ʦʨʛʘʥʽʚ ʯʫʪʪʷ. 

ʊʝʦʨʝʪʠʯʥʦ ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ ʦʙˇʨʫʥʪʫʚʘʚ ʗ.ɸ.ʂʦʤʝʥʩʴʢʠʡ. ɺʽʥ ʜʘʚ ʯʽʪʢʝ 
ʬʦʨʤʫʣʶʚʘʥʥʷ ʚ ʩʚʦʻʤʫ ʚʽʜʦʤʦʤʫ çʟʦʣʦʪʦʤʫ ʧʨʘʚʠʣʽè ʜʠʜʘʢʪʠʢʠ: ʚʩʝ, ʱʦ ʤʦʞʣʠʚʦ, 
ʥʘʜʘʚʘʪʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʚʽʜʯʫʪʪʷʤ: ʚʠʜʠʤʝ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʟʦʨʦʤ; ʯʫʪʥʝ ï ʩʣʫʭʦʤ; 
ʟʘʧʘʭʠ ï ʥʶʭʦʤ; ʧʽʜʣʷʛʘʶʯʝ ʩʤʘʢʫ ï ʩʤʘʢʦʤ; ʜʦʩʪʫʧʥʝ ʜʦʪʠʢʫ ï ʰʣʷʭʦʤ ʜʦʪʠʢʫ. ʗʢʱʦ 
ʞ ʷʢʽ-ʥʝʙʫʜʴ ʧʨʝʜʤʝʪʠ ʽ ʷʚʠʱʘ ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʩʧʨʠʡʤʘʪʠ ʜʝʢʽʣʴʢʦʤʘ ʚʽʜʯʫʪʪʷʤʠ ï 
ʥʘʜʘʪʠ ʜʝʢʽʣʴʢʦʤ ʚʽʜʯʫʪʪʷʤ. 

ʇʦʜʘʣʴʰʘ ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʨʠʥʮʠʧʫ ʥʘʦʯʥʦʩʪʽ ʽ ʾʭ ʧʝʨʝʚʽʨʢʘ ʥʘ 
ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʥʥʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʽʤ'ʷʤ ʁʦʛʘʥʥʘ ɻʝʥʨʽʭʘ ʇʝʩʪʘʣʦʮʮʽ. ɺʽʥ ʚʚʘʞʘʚ, ʱʦ 
ʩʧʦʛʣʷʜʘʥʥʷ (ʯʫʪʣʠʚʝ ʩʧʨʠʡʥʷʪʪʷ) ʣʶʜʠʥʦʶ ʩʘʤʦʾ ʧʨʠʨʦʜʠ ʻ ʻʜʠʥʠʤ ʽʩʪʠʥʥʠʤ 
ʬʫʥʜʘʤʝʥʪʦʤ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʷʢ ʚʦʥʦ (ʩʧʦʛʣʷʜʘʥʥʷ) ʻ ʻʜʠʥʦʶ ʦʩʥʦʚʦʶ ʣʶʜʩʴʢʦʛʦ 
ʧʽʟʥʘʥʥʷ. ɺʩʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʪʽʤ, ʻ ʧʨʦʩʪʦ ʨʝʟʫʣʴʪʘʪʦʤ, ʘʙʦ ʘʙʩʪʨʘʢʮʽʻʶ, ʚʽʜ ʮʴʦʛʦ 
ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷè. ɯ.ɻ. ʇʝʩʪʘʣʦʮʮʽ ʟʥʘʯʥʦ ʟʙʘʛʘʪʠʚ ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ, ʘʣʝ ʥʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʂʦʤʝʥʩʴʢʦʛʦ, ʚʽʥ ʚʚʘʞʘʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʣʠʰʝ ʩʪʘʜʽʻʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, 
ʜʣʷ ʥʴʦʛʦ ʮʝ ʣʠʰʝ ʟʘʩʽʙ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʽʪʝʡ. 

ʅʘ ʧʦʯʘʪʢʫ XIX ʩʪʦʣʽʪʪʷ ʁ.ɻʝʨʙʘʨʪʦʤ ʙʫʣʦ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ ʦʧʠʩʘʥʦ 
ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʥʘʦʯʥʦʩʪʽ. 

ʂ.ɼ. ʋʰʠʥʩʴʢʠʡ ʪʘʢʦʞ ʥʘʜʘʚʘʚ ʚʝʣʠʯʝʟʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʦʯʥʦʤʫ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ; 
ʚʽʥ ʟʘʢʣʠʢʘʚ ʧʦʻʜʥʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʟ ʨʦʟʚʠʪʢʦʤ ʤʦʚʣʝʥʥʷ, ʤʠʩʣʝʥʥʷ, ʘ 
ʦʙʨʘʟʥʫ ʤʦʚʫ ʚʽʜʥʦʩʠʚ ʜʦ ʩʚʦʻʨʽʜʥʦʾ ʥʘʦʯʥʦʩʪʽ. 

ʋʰʠʥʩʴʢʠʡ ʦʙˇʨʫʥʪʫʚʘʚ ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ ʽ ʥʘʫʢʦʚʦ ʨʦʟʨʦʙʠʚ ʩʧʦʩʦʙʠ ʡʦʛʦ 
ʟʜʽʡʩʥʝʥʥʷ, ʩʬʦʨʤʫʣʶʚʘʚ ʨʷʜ ʮʽʥʥʠʭ ʧʦʨʘʜ ʽ ʚʢʘʟʽʚʦʢ, ʚʠʤʘʛʘʚ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ 
ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ, ʚʢʘʟʫʚʘʚ, ʱʦ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʞʠʚʦʤʫ 
ʩʧʦʛʣʷʜʘʥʥʽ, ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʦʙʨʘʟʘʭ ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʧʨʠʥʮʠʧʫ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦ 
ʘʙʩʪʨʘʢʪʥʦʛʦ. ʆʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ ʚʽʥ ʚʚʘʞʘʚ ʧʨʝʜʤʝʪʠ ʟ ʥʘʪʫʨʠ, ʤʦʜʝʣʽ, 
ʤʘʣʶʥʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʝʜʤʝʪʠ. ɺʽʥ ʟʘʟʥʘʯʘʚ: çʅʝʭʘʡ ʜʽʪʠ ʚʠʤʽʨʶʶʪʴ ʢʣʘʩ, 
ʜʚʝʨʽ, ʚʽʢʥʘ, ʥʝʭʘʡ ʧʝʨʝʣʽʯʫʶʪʴ ʩʪʦʨʽʥʢʠ ʩʚʦʾʭ ʧʽʜʨʫʯʥʠʢʽʚ ʽ ʟʦʰʠʪʽʚ ʽ ʧʨʦ ʚʩʝ ʮʝ 
ʩʢʣʘʜʘʶʪʴ ʩʚʦʾ ʟʘʜʘʯʽ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʶʚʘʪʠʤʫʪʴʩʷ, ʘʣʝ ʥʽʢʦʣʠ ʥʝ ʚʪʨʘʯʘʪʠʤʫʪʴ 
ʩʚʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫè. 

ɼʦʚʝʜʝʥʦ, ʱʦ 87% ʽʥʬʦʨʤʘʮʽʾ ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʨʦʚʠʭ ʚʽʜʯʫʪʪʽʚ, ʘ 
9% - ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʫʭʫ. ɿ ʧʦʙʘʯʝʥʦʛʦ ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ 40%, ʟ ʧʦʯʫʪʦʛʦ ï 20%, ʘ ʟ 
ʦʜʥʦʯʘʩʥʦ ʧʦʙʘʯʝʥʦʛʦ ʽ ʧʦʯʫʪʦʛʦ ï 80% ʽʥʬʦʨʤʘʮʽʾ. ɿ ʧʨʦʯʠʪʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ 10%, ʘ ʟ ʧʦʯʫʪʦʾ ï ʪʘʢʦʞ 10%, ʘ ʢʦʣʠ ʮʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 
ʦʜʥʦʯʘʩʥʦ ï 30%. ʗʢʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʫʜʽʦʚʽʟʫʘʣʴʥʽ ʟʘʩʦʙʠ, ʪʦ ʚ ʧʘʤôʷʪʽ ʟʘʣʠʰʘʻʪʴʩʷ 
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50% ʽʥʬʦʨʤʘʮʽʾ, ʘ ʯʘʩ ʥʘʚʯʘʥʥʷ ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ 20 ï 40%.ʎʠʭ ʧʨʠʢʣʘʜʽʚ ʜʦʩʪʘʪʥʴʦ, 
ʱʦʙ ʫ ʜʠʜʘʢʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ ʦʜʥʦʯʘʩʥʦ ʟʽ ʩʣʦʚʝʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʥʘʦʯʥʽ, ʷʢʽ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʩʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʷʚʠʱ, 
ʧʨʝʜʤʝʪʽʚ ʽ ʜʽʡ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʦʨʦʚʽ ʨʝʮʝʧʪʦʨʠ. ɸʜʞʝ ʥʘʦʯʥʝ ʧʽʟʥʘʥʥʷ ʛʝʥʝʪʠʯʥʦ 
ʚʠʧʝʨʝʜʞʘʻ ʩʣʦʚʝʩʥʝ [2, ʩ.38]. 

ʇʽʜ ʥʘʦʯʥʽʩʪʶ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʥʘʩʪʫʧʥʝ: ʥʘʦʯʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ï ʮʝ 
ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʠʭ, ʽʜʝʘʣʴʥʠʭ ʜʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʷʢ 
ʚʯʠʪʝʣʝʤ, ʪʘʢ ʽ ʫʯʥʝʤ ʚ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʾ ʤʝʪʠ ʥʘʚʯʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʚʯʠʪʝʣʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʦʯʥʽʩʪʴ ʚʠʢʦʥʫʻ ʣʠʰʝ ʬʫʥʢʮʽʶ ʽʣʶʩʪʨʘʮʽʾ. 
ɸʣʝ ʮʷ ʬʫʥʢʮʽʷ ʥʝ ʻʜʠʥʘ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʬʫʥʢʮʽʾ ʟʘʩʦʙʽʚ ʥʘʦʯʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ 
ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ ʽ ʟʘʛʘʣʴʥʦʧʝʜʘʛʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʟʘʩʦʙʽʚ 
ʥʘʦʯʥʦʩʪʽ: ʦʩʚʽʪʥʷ ʬʫʥʢʮʽʷ, ʨʦʟʚʠʚʘʶʯʘ ʬʫʥʢʮʽʷ, ʚʠʭʦʚʥʘ ʬʫʥʢʮʽʷ. 

ɺʩʽ ʮʽ ʬʫʥʢʮʽʾ ʽʩʥʫʶʪʴ ʦʜʥʦʯʘʩʥʦ, ʩʢʣʘʜʘʶʪʴ ʦʜʥʝ ʮʽʣʝ ʟʽ ʩʚʦʾʤʠ ʚʥʫʪʨʽʰʥʽʤʠ 
ʜʽʘʣʝʢʪʠʯʥʠʤʠ ʧʨʦʪʠʨʽʯʯʷʤʠ, ʪʽʣʴʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ, ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʽ ʥʘʚʯʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʦʜʥʘ ʟ ʮʠʭ ʬʫʥʢʮʽʡ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 
ʚʠʩʫʚʘʻʪʴʩʷ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ. 

ʆʩʚʽʪʥʷ ʬʫʥʢʮʽʷ. ɿʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ ʻ ʥʦʩʽʷʤʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 
ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʙʩʷʛʫ ʦʭʦʧʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ) ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʟʘʩʦʙʽʚ ʥʘʦʯʥʦʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʝʤ, ʪʘʙʣʠʮʴ, ʬʦʨʤʫʣ ʥʘ ʨʽʚʥʽ ʘʙʩʪʨʘʢʪʥʦʛʦ 
ʤʠʩʣʝʥʥʷ, ʪʦʙʪʦ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʦʢʨʝʤʠʤʠ 
ʚʠʧʘʜʢʘʤʠ. 

ʈʦʟʚʠʚʘʶʯʘ ʬʫʥʢʮʽʷ. ʅʘʦʯʥʽʩʪʴ - ʮʝ ʥʝ ʪʽʣʴʢʠ ʦʩʥʦʚʘ ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, 
ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʚʽʜʦʤʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʘ ʡ ʰʣʷʭ, ʱʦ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ 
ʤʠʩʣʝʥʥʷ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ 
ʨʦʟʫʤʦʚʠʭ ʜʽʡ, ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɺʠʭʦʚʥʘ ʬʫʥʢʮʽʷ. ɺʝʣʠʯʝʟʥʦʶ ʻ ʚʠʭʦʚʥʘ ʨʦʣʴ ʟʘʩʦʙʽʚ ʥʘʦʯʥʦʩʪʽ. ʋʯʥʽ ʚʽʜʥʦʩʷʪʴ 
ʤʘʪʝʤʘʪʠʢʫ ʜʦ ʯʠʩʣʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʥʝ ʪʽʣʴʢʠ ʪʦʤʫ, ʱʦ ʚ ʜʘʥʠʡ 
ʯʘʩ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʥʠʢʘʶʪʴ ʫ ʚʩʽ ʦʙʣʘʩʪʽ ʣʶʜʩʴʢʠʭ ʟʥʘʥʴ, ʘʣʝ 
ʪʘʢʦʞ ʽ ʪʦʤʫ, ʱʦ, ʚʠʚʯʘʶʯʠ ʤʘʪʝʤʘʪʠʢʫ, ʚʦʥʠ ʟʥʘʭʦʜʷʪʴ ʙʘʛʘʪʫ ʧʦʞʠʚʫ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʩʚʦʾʭ ʟʜʽʙʥʦʩʪʝʡ [4]. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ. ɺ ʤʝʪʦʜʠʮʽʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ 
ʽʜʝʘʣʴʥʽ. ɺ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʤʠ ʧʨʠʜʽʣʠʣʠ ʪʘʙʣʠʮʷʤ. 

ʊʘʙʣʠʮʽ ð ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ, ʪʨʘʜʠʮʽʡʥʠʡ ʚʠʜ ʜʨʫʢʦʚʘʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ 
ʜʦ ʟʦʨʦʚʦʾ ʥʘʦʯʥʦʩʪʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʝ, ʥʝ ʦʙʤʝʞʝʥʝ ʫ ʯʘʩʽ 
ʝʢʩʧʦʥʫʚʘʥʥʷ ʤʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʫʞʝ ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʟʦʙʨʘʞʝʥʥʷ ʡ ʧʦʜʘʯʽ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʦʥʠ 
ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʽʣʶʩʪʨʘʪʠʚʥʽ ð ʨʷʜ ʤʘʣʶʥʢʽʚ, ʩʫʧʨʦʚʦʜʞʫʚʘʥʠʭ ʢʦʨʦʪʢʠʤ 
ʧʦʷʩʥʶʚʘʣʴʥʠʤ ʪʝʢʩʪʦʤ; ʛʨʘʬʽʯʥʽ ï ʟʦʙʨʘʞʫʶʪʴ ʦʙ'ʻʢʪ ʘʙʦ ʷʚʠʱʝ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ, 
ʢʨʝʩʣʝʥʴ, ʛʨʘʬʽʢʽʚ; ʟʤʽʰʘʥʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʧʦʣʫʯʝʥʥʷ ʽʣʶʩʪʨʦʚʘʥʦʛʦ, 
ʛʨʘʬʽʯʥʦʛʦ, ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʘʙʣʠʮʽ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʦʙʦʯʽ ʪʘ ʜʦʚʽʜʢʦʚʽ. ʋ ʨʦʙʦʯʽʡ ʪʘʙʣʠʮʽ ʧʦʚʠʥʝʥ 
ʤʽʩʪʠʪʠʩʴ ʤʘʪʝʨʽʘʣ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʧʠʪʘʥʴ, ʷʢʠʡ ʷʢ ʥʘʡʙʽʣʴʰʝ ʦʭʦʧʣʶʻ ʪʫ ʯʠ 
ʽʥʰʫ ʪʝʤʫ. ʇʨʠʢʣʘʜʦʤ ʜʦʚʽʜʥʠʢʦʚʦʾ ʪʘʙʣʠʮʽ ʤʦʞʝ ʙʫʪʠ ʪʘʙʣʠʮʷ çʇʨʦʩʪʽ ʯʠʩʣʘè. ʉʣʽʜ 
ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʠʡ ʧʦʜʽʣ ʻ ʫʤʦʚʥʠʤ ʦʜʥʘ ʽ ʪʘ ʞ ʪʘʙʣʠʮʷ ʫ ʨʽʟʥʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʙʫʪʠ 
ʽ ʨʦʙʦʯʦʶ, ʽ ʜʦʚʽʜʢʦʚʦʶ. 

ʊʘʙʣʠʮʷ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʧʨʦʩʪʦ ʧʦʢʘʟ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʡ ʡʦʛʦ ʛʨʫʧʫʚʘʥʥʷ, 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ. ɼʠʜʘʢʪʠʯʥʘ ʬʫʥʢʮʽʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʪʘʙʣʠʮʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 
ʚʦʥʠ ʜʘʶʪʴ ʫʯʥʷʤ ʦʨʽʻʥʪʠʨʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣ. ʾʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʢʣʘʜʥʠʭ ʪʝʤ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʫʤʦʚʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʩʪʦʪʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʷʚʠʱʘʤʠ, ʷʢʽ 
ʚʠʚʯʘʶʪʴʩʷ. ʇʦʩʣʽʜʦʚʥʝ ʟʜʽʡʩʥʝʥʥʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ï ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʥʘʥʴ, ʦʩʦʙʣʠʚʦ ʚ ʤʘʪʝʤʘʪʠʮʽ ï ʙʦ, ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʠʥ ʣʘʥʮʶʛ ʚʠʧʘʜʘʻ, ʪʦ 
ʩʪʘʶʪʴ ʥʝʟʨʦʟʫʤʽʣʠʤʠ ʽ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ, ʪʝʦʨʝʤʠ, ʤʝʪʦʜʠ ʪʦʱʦ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʚʽʜʽʛʨʘʻ 
ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʫʯʥʽ ʟʘʩʚʦʶʶʪʴ 
ʥʘʫʢʦʚʽ ʧʦʥʷʪʪʷ, ʚʯʘʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʾʭ ʟʘʛʘʣʴʥʽ ʽ ʽʩʪʦʪʥʽ ʦʟʥʘʢʠ. ʇʦʩʣʽʜʦʚʥʝ ʟʜʽʡʩʥʝʥʥʷ 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ï ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʬʦʨʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʪʚʦʨʯʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʜʙʘʯʘʻ ʾʭ 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ.  

ɼʣʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʪʝ, ʱʦ ʙʘʛʘʪʦ ʧʦʥʷʪʴ ʥʝ ʚʚʦʜʷʪʴʩʷ 
ʚʽʜʨʘʟʫ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʽ ʟʤʽʩʪʽ, ʘ ʨʦʟʰʠʨʶʶʪʴʩʷ ʽ ʟʙʘʛʘʯʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʚ ʤʽʨʫ 
ʨʦʟʚʠʪʢʫ ʢʫʨʩʫ. ʅʘ ʟʘʥʷʪʪʽ, ʚ ʧʨʦʮʝʩʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʝʤʠ ʯʠ ʨʦʟʜʽʣʫ, ʫʯʝʥʴ ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʛʣʷʥʫʪʠ ʚʠʚʯʝʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʜʽʣʠʚʰʠ ʥʘʡʛʦʣʦʚʥʽʰʝ. ʇʨʠ ʮʴʦʤʫ 
ʦʜʥʦʯʘʩʥʦ ʡʜʝ ʧʦʚʪʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʛʣʠʙʣʶʶʪʴʩʷ, ʚʠʨʦʙʣʷʶʪʴʩʷ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ [1]. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʽ ʟʤʽʩʪ ʫʨʦʢʫ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ ʟ 
ʪʝʤʠ çʉʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷ, ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢè. 

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʫʯʥʷʤ ʩʠʩʪʝʤʘʪʠʟʫʶʯʫ ʪʘʙʣʠʮʶ, ʚ ʷʢʽʡ ʚʦʥʠ ʚ ʭʦʜʽ ʫʨʦʢʫ ʧʦʚʠʥʥʽ 
ʟʘʧʦʚʥʠʪʠ ʧʨʦʧʫʩʢʠ. 

ʋ ʧʨʦʮʝʩʽ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘʙʣʠʮʽ ʚʯʠʪʝʣʴ ʤʘʻ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 
ʩʪʝʧʝʥʝʚʦʾ ʬʫʥʢʮʽʾ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʨʽʟʥʠʭ ʩʪʝʧʝʥʽʚ. ʊʘʢʝ ʧʨʦʪʠʩʪʘʚʣʝʥʥʷ ʜʦʟʚʦʣʠʪʴ 
ʫʥʠʢʥʫʪʠ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ ʽ ʜʦʟʚʦʣʠʪʴ ʧʨʘʚʠʣʴʥʦ ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʜʘʥʦʾ ʬʫʥʢʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʥʘʦʯʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧôʶʪʝʨʘ, ʜʦʟʚʦʣʷʻ 
ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʫʨʦʢ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ PowerPoint ʜʦʟʚʦʣʷʻ 
ʚʯʠʪʝʣʶ çʰʚʠʜʢʦè ʩʬʦʨʤʫʣʶʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘʦʯʥʦ ʚʩʪʘʥʦʚʠʪʠ 
ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʜʽʘʣʝʢʪʠʢʦʶ ʽ ʧʝʨʝʭʦʜʫ ʚʽʜ 
ʯʫʪʪʻʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʜʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽʧʽʟʥʘʥʥʷ. ʋʤʽʣʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʥʘʦʯʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ, ʪʚʦʨʯʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 
ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʾʭ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ. 
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ɸʥʦʪʘʮʽʷ. ɻʫʨʣʘʡ ɼ. ʌʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʽ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʋ ʩʪʘʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ ʫʨʦʢʘʭ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴʫʯʥʽʚ. 
ʇʦʜʘʥʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʦʯʥʦʩʪʽ, ʷʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 
ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʉʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷ, ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ, ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ, ʪʘʙʣʠʮʽ, ʫʟʘʛʘʣʴʥʝʥʥʷ, 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ. 

Abstract. Hurlay D. Formation at pupils ability to generalize and systematize the 
knowledge of mathematics. The article substantiates the need for clarity on the lessons of 
generalization and systematization znanuchniv. Posted example of clarity which should be 
used when studying the theme "power function, its properties and schedule." 

Keywords: the principle of visibility, visibility tools, tables, generalization, 
systematization. 
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ʆʈɻɸʅɯɿɸʎɯʗ ʂʆʅʊʈʆʃʖ ɿʅɸʅʔ ʋʏʅɯɺ ɿɸʉʆɹɸʄʀ ɼʀʅɸʄɯʏʅʆɰ 
ʄɸʊɽʄɸʊʀʂʀʇʈʀ ɺʀɺʏɽʅʅɯ çɻɽʆʄɽʊʈʀʏʅɯ ʇʆɹʋɼʆɺʀè 

ʂʦʥʪʨʦʣʴ ʟʥʘʥʴ ʫʯʥʽʚ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ɿʘ ʦʟʥʘʯʝʥʥʷʤ, 
ʢʦʥʪʨʦʣʴ ï ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʩʷʛʥʫʪʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʟʘʧʣʘʥʦʚʘʥʠʤʠ ʮʽʣʷʤʠ 
ʥʘʚʯʘʥʥʷ. ɼʝʷʢʽ ʚʯʠʪʝʣʽ ʪʨʘʜʠʮʽʡʥʦ ʧʽʜʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾʢʦʥʪʨʦʣʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʡʦʛʦ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʨʘʜʠ ʚʠʟʥʘʯʝʥʥʷʧʦʢʘʟʥʠʢʽʚ ʜʦʩʷʛʥʫʪʦʛʦ. ʇʝʨʝʚʽʨʢʘ ʟʥʘʥʴ ʫʯʥʽʚ 
ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʚʽʜʦʤʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʯʠ ʥʝʧʨʘʚʠʣʴʥʦʩʪʽ ʢʽʥʮʝʚʦʛʦ 
ʨʝʟʫʣʴʪʘʪʫ ʚʠʢʦʥʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ ʽ ʧʨʦ ʥʝʾ ʩʘʤʫ: ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʘ ʜʽʡ ʜʘʥʦʤʫ 
ʝʪʘʧʫ ʟʘʩʚʦʻʥʥʷ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 
ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʶ ʦʮʽʥʶʚʘʪʠ ʦʜʝʨʞʫʚʘʥʽ ʥʠʤʠ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, ʚʯʘʩʥʦ ʥʘʜʘʪʠ 
ʥʝʦʙʭʽʜʥʫ ʜʦʧʦʤʦʛʫ ʽ ʜʦʙʠʚʘʪʠʩʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ.  

ʂʦʥʪʨʦʣʴ ʟʥʘʥʴ ʫʯʥʽʚ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʝ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ 
ʧʨʝʜʤʝʪʘ ʡ ʙʘʞʘʥʥʷ ʧʨʠʭʦʜʠʪʠ ʥʘ ʫʨʦʢ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ, ʥʘ ʥʘʰʫ 
ʜʫʤʢʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʘʨʽʣʽ ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ, ʷʢʽ ʚʞʝ ʥʝ ʮʽʢʘʚʽ ʫʯʥʷʤ. 
ʋ ʪʦʡ ʞʝ ʯʘʩ ʢʦʤʧôʶʪʝʨ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʦʤʫ 
ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʘ ʙʘʛʘʪʦʘʩʧʝʢʪʥʘ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʙʦʪʠ ʟ 
ʢʦʤʧôʶʪʝʨʦʤ ʥʘ ʫʨʦʮʽ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʪʘ 
ʟʘʧʦʙʽʛʘʪʠ ʚʪʨʘʪʽ ʷʢʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.ɿʦʢʨʝʤʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 
ʬʦʨʤ ʢʦʥʪʨʦʣʶ ʥʽʚʝʣʶʻ ʩʫʙôʻʢʪʠʚʽʟʤ ʫ ʦʮʽʥʶʚʘʥʥʽ ʪʘ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʧʝʨʝʩʽʯʥʦʛʦ 
ʚʯʠʪʝʣʷ.  

ʗʢ ʧʨʘʚʠʣʦ, ʟ ʢʦʤʧôʶʪʝʨʥʠʤ ʢʦʥʪʨʦʣʝʤ ʟʥʘʥʴ ʧʦʚôʷʟʫʶʪʴ ʪʘʢʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ, 
ʷʢ ʪʝʩʪʫʚʘʥʥʷ (ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ). ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʧʨʦʛʨʘʤʠ ʢʦʤʧôʶ-
ʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʮʠʭ ʧʨʦʛʨʘʤ. ʎʝ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: ʟʘʚʜʘʥʥʷ ʥʘ ʦʜʠʥʦʯʥʠʡ ʪʘ ʤʥʦʞʠʥʥʠʡ ʚʠʙʽʨ;ʟʘʚʜʘʥʥʷ ʥʘ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʷʜʢʫ ʩʣʽʜʫʚʘʥʥʷ;ʟʘʚʜʘʥʥʷ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʚʘʨʽʘʥʪʽʚ;ʟʘʚʜʘʥʥʷ, ʚ ʷʢʠʭ 
ʚʽʜʧʦʚʽʜʴ (ʪʝʢʩʪʦʚʫ ʯʠ ʯʠʩʣʦʚʫ) ʤʦʞʥʘ ʚʚʝʩʪʠ ʚʨʫʯʥʫ;ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʙʽʨ ʤʽʩʮʷ ʥʘ 
ʟʦʙʨʘʞʝʥʥʽ.ɼʦ ʪʦʛʦ ʞ ʢʦʤʧôʶʪʝʨʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʦʞʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 
ʭʽʜ ʜʫʤʦʢ ʫʯʥʷ, ʽ ʬʽʢʩʫʻ ʣʠʰʝ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟ ʧʦʟʠʮʽʡ 
ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʟʘʩʚʦʻʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 
ʢʦʥʪʨʦʣʶ ʫ ʬʦʨʤʽ ʪʝʩʪʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʟʨʦʙʢʠ ʩʘʤʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʽ 
ʷʢʱʦ ʩʠʩʪʝʤʘ ʪʘʢʠʭ ʧʠʪʘʥʴ ʤʘʻ ʘʜʝʢʚʘʪʥʦ ʧʝʨʝʚʽʨʷʪʠ ʨʽʚʝʥʴ ʦʜʝʨʞʘʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, 
ʪʦ ʾʾ ʨʦʟʨʦʙʢʘ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʯʘʩʦʚʠʭ ʟʘʪʨʘʪ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʽʩʥʫʻ ʮʽʣʠʡ ʨʷʜ ʟʘʜʘʯ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʪʦʨʦʥʴ, ʾʭ ʥʝ ʤʦʞʥʘ 
ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɯ ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʨʠʨʦʜʥʻ 
ʧʠʪʘʥʥʷ, ʘ ʯʠ ʥʝ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʢʦʣʦ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʢʦʤʧôʶʪʝʨʥʦʤʫ 
ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʟʚʝʨʥʫʚʰʠʩʴ ʜʦ ʧʨʦʛʨʘʤ ʽʥʰʦʾ ʧʨʠʨʦʜʠ, ʥʽʞ ʧʨʦʛʨʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
ʪʝʩʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʪʠʧʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʷʚʠʣʠʩʷ ʧʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠ. ʊʝʨʤʽʥ çʧʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾè ʟôʷʚʠʚʩʷ, ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʧʨʦʛʨʘʤ 
ʜʣʷ ʦʧʝʨʫʚʘʥʥʷ ʩʘʤʝ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ʇʽʜ ʧʨʦʛʨʘʤʘʤʠ ʜʠʥʘʤʽʯʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠʨʦʟʫʤʽʶʪʴ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʟʥʘʥʴ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʠʥʘʤʽʯʥʝ ʦʧʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 
ʛʝʦʤʝʪʨʠʯʥʠʤʠ, ʦʙôʻʢʪʘʤʠ ʽ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʜʝʨʞʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʾʭ 
ʚʣʘʩʪʠʚʦʩʪʽ.ɺ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʦʢʣʘʜʝʥʘ ʽʜʝʷ çʜʠʥʘʤʽʟʘʮʽʾè. ɰʾ 
ʩʫʪʴ ʫ ʪʦʤʫ, ʱʦ ʚ ʧʦʙʫʜʦʚʘʥʽʡ ʬʽʛʫʨʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠ ʙʫʜʴ-
ʷʢʽʡ ʟʤʽʥʽ ʮʽʻʾ ʬʽʛʫʨʠ, ʪʦʙʪʦ ʧʨʠ ʧʝʨʝʪʷʛʫʚʘʥʥʽ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʬʽʛʫʨʠ ʧʦ ʝʢʨʘʥʫ ʚʦʥʘ 
ʧʦʩʪʽʡʥʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʘʣʝ ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʧʝʨʚʠʥʥʽʡ 
ʢʦʥʬʽʛʫʨʘʮʽʾ, ʟʘʣʠʰʘʶʪʴʩʷ ʩʪʘʣʠʤʠ. 

http://asyan.org/potre/%D0%97%D0%B0%D1%81%D0%BE%D0%B1%D0%B8+%D0%B7+%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8E+%D1%8F%D0%BA%D0%BE%D1%81%D1%82%D1%96+%D0%B7%D0%BD%D0%B0%D0%BD%D1%8C+%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%96%D0%B2e/main.html
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʥʘʨʘʟʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 
Gran1,Gran2d, Gran3d, DG (ʋʢʨʘʾʥʘ), ɾʠʚʘʷɻʝʦʤʝʪʨʠʷ, ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 
ʢʦʥʩʪʨʫʢʪʦʨ (ʈʦʩʽʷ), Cabri, Cabri3D (ʌʨʘʥʮʽʷ), GeoGebra (ɸʚʩʪʨʽʷ). 

ɺʠʜʽʣʠʤʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ.  

ʄʦʞʣʠʚʽʩʪʴ 1. ʇʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʧʦʢʨʦʢʦʚʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʟʚôʷʟʘʥʥʷ.  
ʇʨʠʢʣʘʜ 1 (The Geometerôs SketchPad). ʇʦʙʫʜʫʚʘʪʠ ʙʽʩʝʢʪʨʠʩʫ ʟʘʜʘʥʦʛʦ ʢʫʪʘ (ʨʠʩ.1). 

   ʈʠʩ.1 
ʄʦʞʣʠʚʽʩʪʴ 2. ʋ ʚʠʧʘʜʢʫ ʥʝʧʨʘʚʠʣʴʥʦʾ ʧʦʙʫʜʦʚʠ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠ ʟʤʽʥʽ ʙʘʟʦʚʠʭ 

ʦʙôʻʢʪʽʚ "ʨʦʟʩʠʧʘʻʪʴʩʷ".  
ʇʨʠʢʣʘʜ 2. (GeoGebra) ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦ, ʚʧʠʩʘʥʝ ʫ ʟʘʜʘʥʠʡ ʪʨʠʢʫʪʥʠʢ (ʨʠʩ.2). 
ʊʘʢ ʥʘ ʨʠʩ.2,ʘ ʟʦʙʨʘʞʝʥʘ ʧʨʘʚʠʣʴʥʘ ʧʦʙʫʜʦʚʘ: ʮʝʥʪʨ ʢʦʣʘ ï ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ 

ʙʽʩʝʢʪʨʠʩ, ʘ ʪʦʯʢʘ ʜʦʪʠʢʫ ʢʦʣʘ ï ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʧʨʦʚʝʜʝʥʦʛʦ ʟ ʮʝʥʪʨʘ 
ʢʦʣʘ ʜʦ ʦʜʥʽʻʾ ʟʽ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ, ʽ ʩʪʦʨʦʥʠ. ʇʨʠ ʪʘʢʽʡ ʧʦʙʫʜʦʚʽ ʢʦʣʦ ʟʘʣʠʰʘʻʪʴʩʷ 
ʚʧʠʩʘʥʠʤ ʫ ʪʨʠʢʫʪʥʠʢ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥʘʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʧʦʣʦʞʝʥʥʽ ʚʝʨʰʠʥ 
ʪʨʠʢʫʪʥʠʢʘ). ɸ ʥʘ ʨʠʩ 2,ʙ ʟʦʙʨʘʞʝʥʦ ʧʦʙʫʜʦʚʫ, ʚ ʷʢʽʡ ʜʦʧʫʱʝʥʦ ʧʦʤʠʣʢʫ: ʮʝʥʪʨ ʢʦʣʘ ï 
ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʙʽʩʝʢʪʨʠʩ, ʘ ʚ ʷʢʦʩʪʽ ʪʦʯʢʠ ʜʦʪʠʢʫ ʢʦʣʘ ʚʟʷʪʦ ʪʦʯʢʫ ʚʽʟʫʘʣʴʥʦ ʩʭʦʞʫ ʥʘ 
ʥʝʾ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʟʤʽʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʙʫʜʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ çʨʦʟʩʠʧʘʻʪʴʩʷè. 

  
ʈʠʩ. 2,ʘ ʈʠʩ. 2,ʙ 

ʄʦʞʣʠʚʽʩʪʴ 3.ʇʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 
ʧʝʨʝʚʽʨʢʫ ʩʘʤʦʛʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʻʜʠʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟ 
ʤʦʞʣʠʚʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʫʻ ʧʨʦʛʨʘʤʘ ʄʘʪʝʤʘʪʠʯʥʠʡ 
ʢʦʥʩʪʨʫʢʪʦʨ. ɺ ʥʽʡ ʥʘʷʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 
ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʝʡ ʨʽʟʥʦʛʦ ʪʠʧʫ ʟʘʜʘʯ. ʉʝʨʝʜ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʽʩʪʷʪʴʩʷ 
ʽʥʩʪʨʫʤʝʥʪʠ ʇʨʦʚʝʨʠʪʴʦʪʚʝʪ, ʇʦʣʝ ʚʚʦʜʘʦʪʚʝʪʘ, ʏʝʢʙʦʢʩ. 
ʇʨʠʢʣʘʜ 3. (ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ) ʇʦʜʽʣʠʪʠ ʜʘʥʠʡ ʚʽʜʨʽʟʦʢ ʥʘʚʧʽʣ (ʨʠʩ.3). 

ʉʧʦʯʘʪʢʫ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ çʟʘʧʨʦʛʨʘʤʫʚʘʪʠè ʧʨʘʚʠʣʴʥʫ ʧʦʙʫʜʦʚʫ.ɸʣʛʦʨʠʪʤ 
ʧʦʙʫʜʦʚʠ ʥʘʩʪʫʧʥʠʡ: ʧʦʙʫʜʫʚʘʪʠ ʜʘʥʠʡ ʚʽʜʨʽʟʦʢ ɸɺ (ʽʥʩʪʨʫʤʝʥʪʆʪʨʝʟʦʢ); ʧʦʙʫʜʫʚʘʪʠ 
ʢʦʣʘ ʟ ʮʝʥʪʨʘʤʠ ʫ ʢʽʥʮʷʭ ʚʽʜʨʽʟʢʘ ʨʘʜʽʫʩʘʤʠ ʨʽʚʥʠʤʠ ʜʦʚʞʠʥʽ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ 
(ʽʥʩʪʨʫʤʝʥʪʆʢʨʫʞʥʦʩʪʴ ʧʦ ʮʝʥʪʨʫ ʠ ʦʪʨʝʟʢʫ-ʨʘʜʠʫʩʫ); ʧʦʙʫʜʫʚʘʪʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʢʽʣ 
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(ʽʥʩʪʨʫʤʝʥʪ ʇʝʨʝʩʝʯʝʥʠʝ); ʧʦʙʫʜʫʚʘʪʠ ʚʽʜʨʽʟʦʢ, ʱʦ ʟôʻʜʥʫʻ ʮʽ 
ʪʦʯʢʠ(ʽʥʩʪʨʫʤʝʥʪʆʪʨʝʟʦʢ); ʧʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ ʽʟ ʟʘʜʘʥʠʤ 
(ʽʥʩʪʨʫʤʝʥʪʇʝʨʝʩʝʯʝʥʠʝ) ï ʮʝ ʽ ʻ ʰʫʢʘʥʘ ʩʝʨʝʜʠʥʘ ʚʽʜʨʽʟʢʘ; ʩʪʚʦʨʠʪʠ ʢʥʦʧʢʫ ʧʝʨʝʚʽʨʢʠ 
ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʦʙʫʜʦʚʠ (ʂʥʦʧʢʠ/ ʇʨʦʚʝʨʠʪʴʦʪʚʝʪ). ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʨʠʭʦʚʘʪʠ ʚʩʽ 
ʧʦʙʫʜʦʚʠ, ʟʘʣʠʰʠʪʠ ʣʠʰʝ ʫʤʦʚʫ ʟʘʜʘʯʽ ï ʟʘʜʘʥʠʡ ʚʽʜʨʽʟʦʢ. 

çʇʨʘʚʠʣʴʥʦʶè ʚʽʜʧʦʚʽʜʜʶ ʚʚʘʞʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ, ʷʢʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʧʨʠ 
ʩʪʚʦʨʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʢʥʦʧʢʠ. ʇʦʙʫʜʦʚʘ ʚʚʘʞʘʻʪʴʩʷ ʚʽʨʥʦʶ, ʷʢʱʦ çʧʨʘʚʠʣʴʥʽè ʽ 
ʧʦʙʫʜʦʚʘʥʽ ʫʯʥʝʤ ʦʙôʻʢʪʠ ʩʧʽʚʧʘʣʠ. ʅʘʟʚʫ ʢʥʦʧʢʠ ʪʘ ʪʝʢʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 
ʧʨʘʚʠʣʴʥʽʩʪʴ ʯʠ ʥʝʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ. 

 ʈʠʩ.3 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʙʫʜʦʚ ʫ ʧʨʦʛʨʘʤʘʭ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽ ʞ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʥʘ ʧʘʧʝʨʽ. ʈʦʣʴ ʮʠʨʢʫʣʷ ʚʠʢʦʥʫʻ 
ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦ ʟʘ ʟʘʜʘʥʠʤ ʨʘʜʽʫʩʦʤ (ʚ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʘʭ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʤʘʻ ʥʘʟʚʫ 
ʎʠʨʢʫʣʴ), ʨʦʣʴ ʣʽʥʽʡʢʠ ʚʠʢʦʥʫʻ ʽʥʩʪʨʫʤʝʥʪ ʇʨʷʤʘ. ʊʦʤʫ ʧʦʙʫʜʦʚʠ ʫ ʧʨʦʛʨʘʤʘʭ 
ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ï ʮʝ ʪʽ ʞ ʩʘʤʽ ʧʦʙʫʜʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʽ ʣʽʥʽʡʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʘʞʘʻʤʦ, ʱʦ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʫʯʥʝʤ ʟʥʘʥʴ ʪʘ ʦʧʘʥʦʚʘʥʠʭ ʚʤʽʥʴ ʽ 
ʥʘʚʠʯʦʢ ʥʝ ʧʦʚʠʥʥʘ ʧʦʛʽʨʰʠʪʠʩʷ, ʷʢʱʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɻʝʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠè ʫ 
ʢʦʤʧʣʝʢʩʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʜʠʥʘʤʽʯʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠ. 
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ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ʇʝʜʘʛʦʛʽʢʘ. ï 2014. ï ɺʠʧ.13 (2). ï ʉ. 189-195. 
ɸʥʦʪʘʮʽʷ.ɿʝʣʝʥʩʴʢʘ ɸ. ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ ʟʘʩʦʙʘʤʠ 

ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ çɻʝʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠè.ɺ ʩʪʘʪʪʽ 
ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤ 
ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ 
çɻʝʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠè. ʂʦʞʥʫ ʪʝʟʫ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʧʨʠʢʣʘʜʘʤʠ ʟʘʜʘʯ ʥʘ ʧʦʙʫʜʦʚʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ, ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠ, ʙʘʟʦʚʘ ʟʘʜʘʯʘ ʥʘ 
ʧʦʙʫʜʦʚʫ, ʧʨʦʛʨʘʤʘ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. 

Abstract.Zelenska A. Organization of the knowledge control of students by the 
tools of dynamic mathematics in the study of "Geometric constructions".The article 
considers the problem of the control of students' knowledge. Features of dynamic 
mathematics software in the organization of the knowledge control in the study of the topic 
"Geometric constructions" areformulated. Each thesis is illustrated with examples 
ofconstruction problems. 

Keywords:knowledge control, geometric construction, basic construction problem, 
dynamic mathematics software. 
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ʃʷʤʢʽʥʘ ɯʨʠʥʘ  
ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ çʄʘʪʝʤʘʪʠʢʘ*è 

Ira22873@ukr.net 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɸ.ʆ. ʈʦʟʫʤʝʥʢʦ 

˶Ύͣͤ͊͟͜ ˱. 
ɯʅʊɽɻʈʆɺɸʅɯ ʋʈʆʂʀ ɿ ʄɸʊɽʄɸʊʀʂʀ ʊɸ ɯʅʌʆʈʄɸʊʀʂʀ 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ 
ʻ ʽʥʪʝʛʨʘʮʽʷ, ʧʽʜ ʷʢʦʶ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʧʨʦʮʝʩ ʟʙʣʠʞʝʥʥʷ ʽ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʧʨʝʜʤʝʪʽʚ. 

ɯʥʪʝʛʨʦʚʥʝ ʥʘʚʯʘʥʥʷ ʫʚʽʡʰʣʦ ʚ ʧʝʜʘʛʦʛʽʢʫ ʥʘ ʧʦʯʘʪʢʫ 1980-ʭ ʨʨ. ʇʨʠʡʥʷʪʪʷ 
ʧʝʜʘʛʦʛʘʤʠ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʩʚʽʪʽ 
ʧʨʦʪʷʛʦʤ ʧʦʧʝʨʝʜʥʽʭ ʜʝʩʷʪʠʣʽʪʴ, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʛʣʠʙʦʢʦʛʦ ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʥʘʫʢ 
ʦʜʥʘ ʚ ʦʜʥʫ. ʆʩʦʙʣʠʚʦ, ʧʨʦʥʠʢʥʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʽʥʰʽ ʛʘʣʫʟʽ 
ʟʥʘʥʥʷ, ʱʦ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʥʘʫʢʦʚʦ ï ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʨʦʟʚʠʪʢʦʤ ʢʦʤʧ'ʶʪʝʨʥʦʾ 
ʪʝʭʥʽʢʠ.  

ɯʥʪʝʛʨʦʚʘʥʠʡ ʫʨʦʢ - ʮʝ ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʫʨʦʢ, ʤʝʪʘ ʷʢʦʛʦ ʤʦʞʝ ʙʫʪʠ 
ʜʦʩʷʛʥʫʪʘ ʣʠʰʝ ʧʨʠ ʦʙ'ʻʜʥʘʥʥʽ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʛʣʷʜ ʽ 
ʨʽʰʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʛʨʘʥʠʯʥʦʾ ʧʨʦʙʣʝʤʠ, ʜʦʟʚʦʣʷʻ ʜʦʤʦʛʪʠʩʷ ʮʽʣʽʩʥʦʛʦ, ʩʠʥʪʝʟʦʚʘʥʦʛʦ 
ʩʧʨʠʡʥʷʪʪʷ ʫʯʥʷʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʱʦ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʤʝʪʦʜʠ 
ʨʽʟʥʠʭ ʥʘʫʢ, ʤʘʻ ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʫʨʦʢʽʚ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʘʻ ʟʤʦʛʫ: 

-  ñʩʧʨʝʩʫʚʘʪʠò ʩʧʦʨʽʜʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʢʽʣʴʢʦʭ ʧʨʝʜʤʝʪʽʚ ʥʘʚʢʦʣʦ ʦʜʥʽʻʾ ʪʝʤʠ, 
ʫʩʫʚʘʪʠ ʜʫʙʣʶʚʘʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʨʷʜʫ ʧʠʪʘʥʴ; 

- ʦʧʘʥʫʚʘʪʠ ʟ ʫʯʥʷʤʠ ʟʥʘʯʥʠʡ ʟʘ ʦʙʩʷʛʦʤ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʜʦʩʷʛʪʠ ʮʽʣʽʩʥʦʩʪʽ 
ʟʥʘʥʴ; 

- ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ   
ʧʨʝʜʤʝʪʽʚ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɻʦʣʦʚʥʝ ʤʽʩʮʝ ʥʘ ʪʘʢʠʭ ʫʨʦʢʘʭ ʚʽʜʚʦʜʠʪʴʩʷ ʝʣʝʤʝʥʪʘʤ ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ. ʋ 
ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʧʝʜʘʛʦʛʠ ʚʤʽʣʦ ʡ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʶʪʴ 
ʧʨʠʥʮʠʧʘʤʠ ʟʘʩʚʦʻʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʬʦʨʤʫʶʪʴ ʤʠʩʣʝʥʥʷ ʰʢʦʣʷʨʽʚ, ʾʭʥʶ 
ʝʤʦʮʽʡʥʫ ʪʘ ʚʦʣʴʦʚʫ ʩʬʝʨʫ, ʤʦʨʘʣʴʥʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ ʩʚʽʪʦʛʣʷʜʥʽ ʘʩʧʝʢʪʠ ʦʩʦʙʠʩʪʦʩʪʽ, 
ʥʘʚʯʘʣʴʥʽ ʽ ʪʨʫʜʦʚʽ ʚʤʽʥʥʷ. ʊʚʦʨʯʘ ʘʢʪʠʚʥʽʩʪʴ ʜʠʪʠʥʠ ʥʘ ʫʨʦʮʽ ʥʝ ʚʠʥʠʢʘʻ ʩʘʤʘ ʧʦ ʩʦʙʽ, 
ʾʾ ʪʨʝʙʘ ʩʪʠʤʫʣʶʚʘʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʘʪʤʦʩʬʝʨʫ. 

ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʨʦʟʚʠʚʘʶʪʴ ʤʠʩʣʝʥʥʷ ʽ ʤʦʚʣʝʥʥʷ ʰʢʦʣʷʨʽʚ, ʾʭʥʶ ʫʚʘʛʫ, ʧʘʤ'ʷʪʴ, 
ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ, ʢʤʽʪʣʠʚʽʩʪʴ, ʽʥʽʮʽʘʪʠʚʫ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ,  ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, 
ʧʨʘʮʴʦʚʠʪʽʩʪʴ, ʯʫʡʥʝ, ʫʚʘʞʥʝ ʩʪʘʚʣʝʥʥʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʪʘʙʘʛʘʪʦ ʽʥʰʠʭ ʧʦʟʠʪʠʚʥʠʭ 
ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʽ ʪʘʢ ʚʘʞʣʠʚʦ ʟʘʢʣʘʜʘʪʠʷʢʦʤʦʛʘ ʰʚʠʜʰʝ. ʉʧʨʠʷʶʪʴ 
ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʮʽʣʽʩʥʦʾ 
ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʽ ʨʦʟʛʣʷʜʫ ʷʚʠʱʘ ʟ ʜʝʢʽʣʴʢʦʭ ʩʪʦʨʽʥ; ʥʝ ʪʽʣʴʢʠ ʧʦʛʣʠʙʣʶʶʪʴ 
ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪ, ʨʦʟʰʠʨʶʶʪʴ ʢʨʫʛʦʟʽʨ, ʘʣʝ ʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʨʽʟʥʦʙʽʯʥʦ 
ʨʦʟʚʠʥʝʥʦʾ, ʛʘʨʤʦʥʽʡʥʦ ʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ: 
ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʠʣʠ ʧʝʜʘʛʦʛʠ, ʧʦʢʘʟʘʣʦ, ʱʦ ʽʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ, ʧʦʜʽʙʥʦ ʜʦ 

ʪʨʘʜʠʮʽʡʥʠʭ, ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 
ɯ. ɿʘ ʜʠʜʘʢʪʠʯʥʦʶ ʤʝʪʦʶ:  
1. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ; 
2. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; 
3. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ; 
4. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʢʦʥʪʨʦʣʴʥʽ ʫʨʦʢʠ. 
ɯɯ. ɿʘ ʝʪʘʧʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 
1. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʧʝʨʚʠʥʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʦʤ; 
2. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʴ, ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʽʚ ʽ ʧʨʘʚʠʣ; 
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3. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ; 
4. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; 
5. ɯʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ ʧʦʚʪʦʨʝʥʥʷ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 
ɹʽʣʴʰʽʩʪʴ ʚʯʠʪʝʣʽʚ ʚʚʘʞʘʻ, ʱʦ ʜʨʫʛʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʦ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ.  
ʄʘʡʞʝ ʚ ʫʩʽʭ ʪʠʧʘʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʥʘʷʚʥʽ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: ʚʩʪʫʧʥʘ 

ʯʘʩʪʠʥʘ, ʧʝʨʝʚʽʨʢʘ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʢʨʽʧʣʝʥʥʷ 
ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ ʚʠʚʯʝʥʦʛʦ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʥʝʦʙʭʽʜʥʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: 
- ʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʙô̒ ʢʪʫ ʚʠʚʯʝʥʥʷ, ʨʝʪʝʣʴʥʠʡ ʚʽʜʙʽʨ ʟʤʽʩʪʫ ʫʨʦʢʫ; 
- ʚʠʩʦʢʽ ʧʨʦʬʝʩʽʡʥʽ ʷʢʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ ʪʚʦʨʯʫ ʩʧʽʚʧʨʘʮʶ   

ʚʠʢʣʘʜʘʯʽʚ ʽ ʫʯʥʽʚ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʫʨʦʢʫ; 
- ʚʢʣʶʯʝʥʥʷ ʩʘʤʦʦʩʚʽʪʠ ʫʯʥʽʚ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ; 
- ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʷ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʚʩʽʭ ʝʪʘʧʘʭ ʫʨʦʢʫ; 
- ʧʨʦʜʫʤʘʥʝ ʧʦʻʜʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʬʦʨʤ ʨʦʙʦʪʠ; 
- ʦʙʦʚô̫ ʟʢʦʚʝ ʚʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʯʥʽʚ. 
ʆʪʞʝ, ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʨʦʢʫ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʮʽʣʽʩʥʦʾ 

ʩʠʩʪʝʤʠ ʫʷʚʣʝʥʴ ʧʨʦ ʟʘʢʦʥʠ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʚ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʪʘ 
ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʦʩʪʽ; ʩʧʨʠʷʻʧʦʛʣʠʙʣʝʥʥʶ ʪʘ ʨʦʟʰʠʨʝʥʥʶ ʟʥʘʥʴ ʫʯʥʽʚ, ʜʽʘʧʘʟʦʥʫ ʾʭ 
ʧʨʘʢʪʠʯʥʦʛʦʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʦʪʦʯʫʶʯʦʾ ʜʽʡʩʥʦʩʪʽ. 
ɼʦʮʽʣʴʥʽʩʪʴʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʟʫʤʦʚʣʝʥʘ ʟʘʚʜʘʥʥʷʤʠ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 
ʥʘʚʠʯʦʢʫʯʥʽʚ ʟ ʦʩʥʦʚ ʥʘʫʢ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʨʦʟʢʨʠʪʪʶ ʥʘʫʢʦʚʠʭ ʟʘʢʦʥʽʚ ʪʘ ʫʤʦʚ ʾʭʧʨʦʷʚʫ 
ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʩʬʝʨʘʭ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʚʠʷʚʣʝʥʥʶʩʧʝʮʠʬʽʢʠ ʪʘ 
ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʷʚʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʟʘʢʦʥʽʚ, ʽʜʝʡ, ʪʝʦʨʽʡ ʚʦʪʦʯʫʶʯʽʡ ʜʽʡʩʥʦʩʪʽ; 
ʽʥʪʝʛʨʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽʟ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʥʘʚʯʘʣʴʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʫʯʥʽʚ 
(ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ, ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ); ʨʦʟʢʨʠʪʪʶ 
ʙʘʛʘʪʦʛʨʘʥʥʦʩʪʽʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʫʯʥʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ 
ʪʘʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ; ʩʠʥʪʝʟʫ ʷʚʠʱ, ʧʨʦʮʝʩʽʚ ʟ ʤʝʪʦʶ ʚʠʩʫʥʝʥʥʷ ʥʦʚʠʭ ʽʜʝʡ,ʨʦʟʨʦʙʢʠ 
ʛʽʧʦʪʝʟ; ʽʥʪʝʛʨʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʟ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ, ʨʦʟʚʠʪʢʫ 
ʡʦʛʦ ʟʜʽʙʥʦʩʪʝʡ. 
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Abstract. Lyamkina I. Integrateds lessons in mathematics and Informatics. The paper 

discusses the integrated lesson as one of the types of classroom to improve learning 
motivation of the students. The classification of integrated lessons. Are some of the necessary 
conditions for the effective implementation of the integrated lessons. 

Keywords: integrated training, integrated lesson. 
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˸Ί͡Έ͍ͤͦ͊͜͟ ˻. 
ʇʈʆ ʆɼʀʅ ʇɯɼʍɯɼ ʋ ɼʆɺɽɼɽʅʅɯ ʇʈʆɹʃɽʄʀ ɺɸʈɯʅɻɸ 

ʎʽʣʠʡ ʢʣʘʩ ʘʜʠʪʠʚʥʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ ʯʠʩʝʣ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 
ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ, ʢʫʙʽʚ, ʯʝʪʚʝʨʪʠʭ ʩʪʝʧʝʥʽʚ ʥʘʪʫʨʘʣʴʥʠʭ 
ʯʠʩʝʣ ʪʦʱʦ. ɸʣʝ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʥʥʷ ʯʠʩʝʣ ʫ ʚʠʛʣʷʜʽ 
ʩʫʤʠ n-ʥʠʭ ʩʪʝʧʝʥʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ʊʘʢ ʫ 1770 ʨʦʮʽ, ɾ.-ʃ. ʃʘʛʨʘʥʞ ʜʦʚʽʚ, ʱʦ 
ʢʦʞʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʻ ʩʫʤʦʶ ʥʝ ʙʽʣʴʰ ʥʽʞ ʯʦʪʠʨʴʦʭ ʢʚʘʜʨʘʪʽʚ ʮʽʣʠʭ ʯʠʩʝʣ. ʋ ʪʦʤʫ 
ʞ ʨʦʮʽ ʘʥʛʣʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ɽ. ɺʘʨʽʥʛ ʚʠʩʣʦʚʠʚ ʥʠʟʢʫ ʧʨʠʧʫʱʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʮʽʻʶ 
ʟʘʜʘʯʝʶ. ɺʽʥ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʢʦʞʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʥʝ 
ʙʽʣʴʰ ʥʽʞ 9 ʢʫʙʽʚ, 19 ʙʽʢʚʘʜʨʘʪʽʚ ʽ ʪ. ʜ. ʇʝʨʰʠʡ ʢʨʦʢ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ɺʘʨʽʥʛʘ ʙʫʚ 
ʟʨʦʙʣʝʥʠʡ ʚ 1859 ʨʦʮʽ ɼʞ. ʃʽʫʚʽʣʣʝʤ, ʷʢʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʦʪʦʞʥʽʩʪʴ ʜʣʷ ʧʦʣʽʥʦʤʽʚ 
ʟ 4-ʤʘ ʟʤʽʥʥʠʤʠ, ʜʦʚʽʚ, ʱʦ ʢʦʞʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʻ ʩʫʤʦʶ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 53 
ʙʢ̔ʚʘʜʨʘʪʘ (ʯʝʪʚʝʨʪʦʛʦ ʩʪʝʧʝʥʷ). ʇʽʟʥʽʰʝ ʜʣʷ ʪʠʭ ʞʝ ʮʽʣʝʡ ɽ. ʃʫʢʘʩ ʟʘʧʨʦʧʦʥʫʚʘʚ 
ʥʝʩʢʣʘʜʥʫ ʪʦʪʦʞʥʽʩʪʴ 

   φὼ ὼ ὼ ὼ В ὼ ὼ ὼ ὼ       (1) 

ʜʝ ʩʫʤʘ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʙʝʨʝʪʴʩʷ ʟʘ ʚʩʽʤʘ ʧʘʨʘʤʠ ʮʽʣʠʭ ʯʠʩʝʣ i ʪʘ j, ʪʘʢʠʤʠ, ʱʦ 
ρ Ὥ Ὦ τ. ɿʛʦʜʦʤ ʟʫʩʠʣʣʷʤʠ ʙʘʛʘʪʴʦʭ ʤʘʪʝʤʘʪʠʢʽʚ ʘʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ 
ʦʪʨʠʤʘʥʽ ʜʣʷ ʩʪʝʧʝʥʽʚ 3, 5, 6, 7, 8 ʽ 10 [1]. ɼʦʚʝʜʝʥʥʷ ʙʫʣʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʩʝ ʙʽʣʴʰ ʽ 
ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʪʦʪʦʞʥʦʩʪʷʭ, ʧʦʜʽʙʥʠʭ ʪʦʪʦʞʥʦʩʪʽ (1). ʋ 1909 ʨ. ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ [4] 
ɼ. ɻʽʣʴʙʝʨʪ ʜʦʚʽʚ ʥʘʩʪʫʧʥʫ ʪʝʦʨʝʤʫ. 

ʊʚʝʨʜʞʝʥʥʷ 1. [13, ʩ. 233] ɼʣʷ ʢʦʞʥʦʛʦ ʮʽʣʦʛʦ ὲ ρ, ʙʫʜʴ-ʷʢʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ 
N ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ n-ʭ ʩʪʝʧʝʥʽʚ ʜʦʜʘʪʥʠʭ ʮʽʣʠʭ ʯʠʩʝʣ, ʧʨʠʯʦʤʫ 
ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʢʽʚ ʪʘʢʦʛʦ ʨʦʟʢʣʘʜʫ ʤʝʥʰʝ ʜʝʷʢʦʾ ʤʝʞʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ 
ʧʦʢʘʟʥʠʢʘ n ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʘʤʦʛʦ ʯʠʩʣʘ N. 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʝ ʝʣʝʤʝʥʪʘʨʥʝ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ɻʽʣʴʙʝʨʪʘ. ɯʜʝʾ ʡʦʛʦ ʜʦʚʝʜʝʥʥʷ 
ʥʘʣʝʞʘʪʴ ʩʘʤʦʤʫ ɻʽʣʴʙʝʨʪʫ. ɿʚʠʯʘʡʥʦ, ʫʩʽ ʤʽʨʢʫʚʘʥʥʷ ʙʫʜʫʪʴ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 
ʦʨʠʛʽʥʘʣʴʥʠʭ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʙʘʛʘʪʴʦʤ ʘʚʪʦʨʘʤ ʚʚʽʙʨʘʣʠ ʚ ʩʝʙʝ ʙʝʟʣʽʯ ʩʧʨʦʱʝʥʴ ʪʘ 
ʧʦʢʨʘʱʝʥʴ. ʈʦʙʦʪʘ ɻʽʣʴʙʝʨʪʘ ʟʘʚʝʨʰʠʣʘ ʜʦʚʛʫ ʩʝʨʽʶ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, 
ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʙʣʝʤʦʶ ɺʘʨʽʥʛʘ. ʊʝʭʥʽʯʥʽ ʞ ʪʨʫʜʥʦʱʽ ʚ 
ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʜʦʚʝʜʝʥʥʽ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʾ ʟʘʛʘʣʴʥʦʾ 
ʽʜʝʥʪʠʯʥʦʩʪʽ.  

ʊʚʝʨʜʞʝʥʥʷ 2. ɼʣʷ ʙʫʜʴ-ʷʢʠʭ ʮʽʣʠʭ ʯʠʩʝʣ ά ρ ʽ ὶ ρ, ʽʩʥʫʶʪʴ ʜʦʜʘʪʥʽ 
ʨʘʮʽʦʥʘʣʴʥʽ ʯʠʩʣʘ ὦ ʽ ʥʝʥʫʣʴʦʚʽ ʮʽʣʽ ʯʠʩʣʘ ὥ, ʪʘʢʽ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ὼ Ễ ὼ ὦ ὥὼ ȟ 

ʜʝ ὓ ςά ρ , ʻ ʪʦʪʦʞʥʽʩʪʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ r ʟʤʽʥʥʠʭ ὼȟȣȟὼ.  
ɿʘʫʚʘʞʠʤʦ, ʱʦ ɻʽʣʴʙʝʨʪ ʜʦʚʽʚ ʮʶ ʪʝʦʨʝʤʫ ʜʣʷ ὶ υ, ʽ ʜʣʷ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʄ, 

ʭʦʯʘ ʚʝʣʠʯʠʥʘ ʄ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ɺʘʨʽʥʛʘ ʚ ʩʚʦʻʤʫ 
ʬʦʨʤʫʣʶʚʘʥʥʽ. ʊʚʝʨʜʞʝʥʥʷ 2 ʧʦʜʘʥʝ ʚ ʨʦʙʦʪʽ ɻʫʨʚʽʮʘ [5] ʚ ʷʢʦʩʪʽ ʛʽʧʦʪʝʟʠ ʪʘ ʙʫʣʦ 
ʟʘʩʪʦʩʦʚʘʥʝ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ: ʽʟ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʛʽʧʦʪʝʟʠ ɺʘʨʽʥʛʘ 
ʜʣʷ ʩʪʝʧʝʥʷ ʟ ʧʦʢʘʟʥʠʢʦʤ m ʚʠʧʣʠʚʘʻ ʡʦʛʦ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʜʣʷ ʩʪʝʧʝʥʷ ʟ ʧʦʢʘʟʥʠʢʦʤ 
2m. ʇʝʨʰʝ ʡʦʛʦ ʜʦʚʝʜʝʥʥʷ ʦʪʨʠʤʘʥʝ ɻʽʣʴʙʝʨʪʦʤ [4] ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʽʥʪʝʛʨʘʣʽʚ 
ʧʦ ʤʥʦʛʦʚʠʜʘʭ ʥʘ ʩʬʝʨʽ. ʆʜʥʦʯʘʩʥʦ ʟʽ ʩʪʘʪʪʝʶ ɻʽʣʴʙʝʨʪʘ, ʚ ʨʦʙʦʪʽ ʍʘʫʩʜʦʨʬʘ [3] 
ʦʧʫʙʣʽʢʦʚʘʥʝ ʱʝ ʦʜʥʝ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ; ʚ ʮʴʦʤʫ ʜʦʚʝʜʝʥʥʽ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʽʣʴʢʘ 
ʥʝʚʣʘʩʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʪʘ ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʦʣʽʥʦʤʠ ɽʨʤʽʪʘ. ɿʛʦʜʦʤ ʚʠʷʚʠʣʦʩʷ, ʱʦ 
ʜʦʚʝʜʝʥʥʷ ʍʘʫʩʜʦʨʬʘ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʣʽʚ. ʇʨʦʪʷʛʦʤ 
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ʪʨʴʦʭ ʨʦʢʽʚ, ʚ ʨʦʙʦʪʘʭ E. ʉʪʨʽʜʩʙʝʨʛʘ [9], ɸ. ɻʫʨʚʽʮʘ [6], ʈ. ʈʝʤʘʢʘ [7] ʽ ɻ. ʌʨʦʙʝʥʽʫʩʘ 
[2] ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘʡʝʣʝʤʝʥʪʘʨʥʽʰʘ ʚʝʨʩʽʷ ʘʨʛʫʤʝʥʪʘʮʽʾ ʍʘʫʩʜʦʨʬʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʘʧʘʨʘʪ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 2, ʷʢʠʡ, ʧʦ ʩʫʪʽ, ʻ ʜʝʷʢʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ 
ʜʦʚʝʜʝʥʥʷ ʍʘʫʩʜʦʨʬʘ. ɺʠʟʥʘʯʠʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʮʽʣʠʭ ʯʠʩʝʣ ὧ ʪʘʢʠʤ ʯʠʥʦʤ 

ὧ
ςὮȦ

ὮȦ
ȟ     ὧ πȟ    Ὦ π 

ʅʝʭʘʡ n ʽ m ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ, ʽ ʥʝʭʘʡ ‌ȟ‍ȟὬ ρȟςȟȣȟὲ ʜʽʡʩʥʽ ʯʠʩʣʘ, ʱʦ 
ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ 

‍‌ ὧȟ Ὧ πȟρȟȣȟςάȟ      ‍ πȢ                                    ς  

ʊʦʜʽ ʩʧʨʘʚʝʜʣʠʚʽ ʥʘʩʪʫʧʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

ȣ ‍ ϽϽϽ‍ ‌ ὼ Ễ ‌ ὼ

ȣ
ςάȦ

ὯȦϽϽϽὯȦ
‍ ϽϽϽ‍ ‌ ϽϽϽ‌ ὼ ϽϽϽὼ

Ễ

ςάȦ

ὯȦϽϽϽὯȦ
ὧ ϽϽϽὧὼ ϽϽϽὼ

Ễ

ςάȦ

άȦ

άȦ

ὮȦϽϽϽὮȦ
ὼ ϽϽϽὼ

Ễ

ςάȦ

άȦ
ὼ Ễ ὼ Ȣ             σ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʚʝʨʜʞʝʥʥʷ 2 ʙʫʜʝ ʜʦʚʝʜʝʥʦ, ʷʢʱʦ ʙʫʜʝ ʚʩʪʘʥʦʚʠʤʦ, ʱʦ ʜʣʷ 
ʜʝʷʢʦʛʦ n, ʩʠʩʪʝʤʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2), ʷʢʦʶ ʧʦʚôʷʟʫʶʪʴʩʷ ʟʤʽʥʥʽ ‌  ʪʘ ‍, ʤʘʻ 
ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ.  

ʇʦʢʣʘʜʝʤʦ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ (2) ʽ (3) ὲ ςά ρ. ʊʦʜʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʚʝʩʪʠ 
ʪʚʝʨʜʞʝʥʥʷ, ʜʦʩʪʘʪʥʴʦ ʚʩʪʘʥʦʚʠʪʠ ʽʩʥʫʚʘʥʥʷ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ‍ ʪʘ ʨʽʟʥʠʭ ʜʽʡʩʥʠʭ ʯʠʩʝʣ 
‌ , ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ (2). ʉʧʨʘʚʜʽ, ʷʢʱʦ ‌  ʻ ʬʽʢʩʦʚʘʥʠʤʠ ʽ ʨʽʟʥʠʤʠ ʯʠʩʣʘʤʠ ʽ 
ὲ ςά ρ, ʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (2) ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʶʪʴ ‍. ʂʨʽʤ ʪʦʛʦ, ‍ 
ʥʝʧʝʨʝʨʚʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ‌. ʗʢʱʦ ʚʠʙʠʨʘʪʠ ʨʽʟʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʯʠʩʣʘ ‌ π, ʱʦ 
ʜʦʩʪʘʪʥʴʦ ʙʣʠʟʴʢʽ ʜʦ ‌, ʽ ʟʥʘʡʪʠ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2) ʚʽʜʧʦʚʽʜʥʽ ʯʠʩʣʘ ‍, ʪʦ ‍ ʙʫʜʫʪʴ 

ʪʘʢʦʞ ʜʦʩʪʘʪʥʴʦ ʙʣʠʟʴʢʽ ʜʦ ‍. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʯʠʩʣʘ ‌  ʽ ‍ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ (2), ʘ 
ʦʪʞʝ, ʪʚʝʨʜʞʝʥʥʷ 1 ʚʽʨʥʝ. ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʩʫʜʞʝʥʴ ʫ ʜʦʚʝʜʝʥʥʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ 
ʜʝʷʢʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʽ ʙʝʟ ʜʦʚʝʜʝʥʥʷ ʣʝʤʠ (ʜʠʚ. ʥʘʧʨ. [8]). 

ʇʦʟʥʘʯʠʤʦ ʬʫʥʢʮʽʶ Ὢὼ ʫ ʚʠʛʣʷʜʽ ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ 

Ὢὼ ς
ςὯ ὲȦ

ὯȦ
ὼ ȟ       ὲ πȢ 

ʊʦʜʽ 

Ὢὼ ὧὼ ȟ       ὲ πȟ                                                  τ 

ʽ ʤʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ ʣʝʤʘ. 
ʃʝʤʘ 1. ʌʫʥʢʮʽʾ Ὢὼ ʟʘʜʦʚʦʣʴʥʷʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Ὢὼ ὼὪὼ ρȟ                                                           υ 
Ὢ ὼ ὼὪὼ ςὲὪ ὼȟ    ὲ ρ                                         φ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʟʥʘʯʠʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʤʥʦʛʦʯʣʝʥʽʚ ὗ ὼ 

ὗ ὼ ὼὗ ὼ ςὲὗ ὼȟ    ὗ ὼ ρȟ    ὗ ὼ ὼ                         χ 
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ɺʠʟʥʘʯʠʤʦ ʽʥʰʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʥʦʛʦʯʣʝʥʽʚ ὖ ὼ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʨʝʢʫʨʝʥʪʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (7), ʘʣʝ ʤʘʻ ʽʥʰʽ ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ὖ ὼ π ʽ ὖ ὼ ρ. ʊʦʜʽ ʟ (7) 
ʚʠʧʣʠʚʘʻ, ʱʦ ʩʪʝʧʽʥʴ ʤʥʦʛʦʯʣʝʥʘ ὗ ὼ ʜʦʨʽʚʥʶʻ n, ʘ ʩʪʘʨʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ 1. 
ʂʨʽʤ ʪʦʛʦ, ÄÅÇὖ ὼ ὲ ρ ʽ ʤʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ. 

ʃʝʤʘ 2. ɼʣʷ ʢʦʞʥʦʛʦ ὲ π ʚʠʢʦʥʫʶʪʴʩʷ ʪʦʪʦʞʥʦʩʪʽ 

Ὢὼ ὗ ὼὪὼ ὖ ὼȟ                                               ψ 
ὖ ὼὗ ὼ ὖ ὼὗ ὼ ςϽὲȦ                                    ω 

ὗ ὼ ὲ ρὗ ὼ                                                 ρπ 
ʃʝʤʘ 3. ɼʣʷ ʢʦʞʥʦʛʦ ὲ ρ ʤʥʦʛʦʯʣʝʥ ὗ ὼ ʤʘʻ n ʜʽʡʩʥʠʭ ʢʦʨʝʥʽʚ 

‗ ‗ Ễ ‗  ̔

ÓÇÎὗ ‗ ρ ȟ Ὦ ρȟςȟȣȟὲȢ 
ʊʝʧʝʨ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ‌ȟ‌ȟȣȟ‌  ʢʦʨʝʥʽ ʤʥʦʛʦʯʣʝʥʘ ὗ ὼ. ɺ ʩʠʣʫ ʣʝʤʠ 3, ʮʽ 

ʢʦʨʝʥʽ ʜʽʡʩʥʽ ʪʘ ʨʽʟʥʽ. ʆʩʢʽʣʴʢʠ ÄÅÇὖ ὼ ÄÅÇὗ ὼ, ʪʦ ʨʘʮʽʦʥʘʣʴʥʘ ʬʫʥʢʮʽʷ  

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʫʤʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʜʨʦʙʽʚ 
ὖ ὼ

ὗ ὼ

‍

ὼ ‌

‍

ὼ ‌
Ễ

‍

ὼ ‌
Ȣ                                  ρρ 

ɯʟ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʪʦʪʦʞʥʦʩʪʝʡ (9), (10) ʚʠʧʣʠʚʘʻ, ʱʦ 

‍
ὖ ‌

ὗ ‌

ς Ͻὲ ρȦ

ὗ ‌ ὗ ‌

ς ϽὲȦ

ὗ ‌
π 

ɿ (11) ʚʠʧʣʠʚʘʻ, ʱʦ ʨʦʟʢʣʘʜ ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʬʫʥʢʮʽʾ  ʚ ʦʢʦʣʽ Њ ʤʘʻ ʚʠʛʣʷʜ 

ὖ ὼ

ὗ ὼ
‌‍ ὼ                                         ρς 

ɺ ʩʠʣʫ (8), ʦʪʨʠʤʫʻʤʦ 

Ὢὼ
ὖ ὼ

ὗ ὼ

Ὢὼ

ὗ ὼ
ὕ ὼ Ƞ 

ʦʪʞʝ, ʧʝʨʰʽ 2n ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʢʣʘʜʫ (12) ʟʙʽʛʘʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 
ʩʪʝʧʝʥʝʚʦʛʦ ʨʷʜʫ ʜʣʷ Ὢὼ, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʬʦʨʤʫʣʦʶ (4). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʦʪʨʠʤʫʻʤʦ 
ʨʽʚʥʽʩʪʴ 

‌‍ ὧȟ     Ὧ πȟρȟȣȟςὲ ρ 

ʽ, ʟʦʢʨʝʤʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (2) ʧʨʠ ὲ ςά ρ. ʆʪʞʝ, ʟʥʘʡʜʝʥʠʡ ʚʠʛʣʷʜ ʜʽʡʩʥʠʭ ʯʠʩʝʣ, 
ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʫ (2). ʎʝ ʟʘʚʝʨʰʫʻ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 2. 

ʉʘʤʝ ʪʦʪʦʞʥʽʩʪʴ ʽʟ ʪʚʝʨʜʞʝʥʥʷ 2 ʧʨʠ ὶ υ ʪʘ ʽʥʰʘ (ʦʪʨʠʤʘʥʘ ʟ ʥʝʾ ʰʣʷʭʦʤ 
ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ) ʪʦʪʦʞʥʽʩʪʴ ʜʣʷ ʥʝʧʘʨʥʠʭ ʩʪʝʧʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʜʦʚʝʜʝʥʥʽ 
ʧʨʦʙʣʝʤʠ ɺʘʨʽʥʛʘ (ʪʚʝʨʜʞʝʥʥʷ 1). ʇʨʦʜʠʬʝʨʝʥʮʽʶʚʘʚʰʠ ʪʦʪʦʞʥʽʩʪʴ ʪʚʝʨʜʞʝʥʥʷ 2 ʪʘ 

ʧʦʢʣʘʚʰʠ ὧ ὦὥȟ.ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʠʡ ʥʘʩʣʽʜʦʢ. 

ʅʘʩʣʽʜʦʢ. ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʮʽʣʦʛʦ ά ρ ʩ̔ʥʫʶʪʴ ʜʦʜʘʪʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʯʠʩʣʘ 
ὧȟὧȟȣȟὧ, ʜʝ ὓ ςά ρ , ʘ ʪʘʢʦʞ ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʫʣʷ ʮʽʣʽ ʯʠʩʣʘ ὥȟ, ρ Ὥ υ, 
ρ Ὦ ὓ ʪʘʢʽ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

ὼ ὼ Ễ ὼ ὧὥȟὼ Ễ ὥȟὼ                  ρσ 

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 1, ʧʨʠʡʤʘʶʪʴ ʟʘ ʩʧʨʘʚʝʜʣʠʚʝ ʪʘʢʝ ʪʚʝʨʜʞʝʥʥʷ 
ʊʚʝʨʜʞʝʥʥʷ 3. ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ n ʽʩʥʫʶʪʴ ʜʚʘ ʮʽʣʠʭ ʯʠʩʣʘ p ʪʘ q 

ʪʘʢʽ, ɦ ʦ 

ὲ ὴ ήȟ    π ὴ ήȟ 
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ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ K ʪʘ ʜʦʜʘʪʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʯʠʩʣʘ ὶȟȣȟὶȟ ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʫ 
ʚʣʘʩʪʠʚʽʩʪʴ: ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʮʽʣʠʭ ʯʠʩʝʣ ὼȟώɴ ᴚȟὼ πȟ ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ȿώȿ ὼ                                                                    ρτ 
ʽʩʥʫʶʪʴ ʥʝʚʽʜôʻʤʥʽ ʮʽʣʽ ʯʠʩʣʘ όȟȣȟό ʪʘʢʽ, ʱʦ 

ὼ ὑὼ ώ ὶόȢ 

ʏʠʩʣʘ ʚʠʜʫ ὼ ὑὼ ώ, ʜʝ p ʪʘ q ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʫ (14), ʫʪʚʦʨʶʶʪʴ 
ʜʦʩʪʘʪʥʴʦ ʱʽʣʴʥʫ ʤʥʦʞʠʥʫ W. ʂʦʞʥʝ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʤʦʞʝ ʙʫʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʟ ʤʥʦʞʠʥʠ W. 

ʅʝʭʘʡ ὗ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ ʮʽʣʝ ʯʠʩʣʦ. ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ x ʥʘʡʙʽʣʴʰʝ ʮʽʣʝ ʯʠʩʣʦ, 
ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ 

ὑὼ ὼ ὗ 
ʽ ʧʦʟʥʘʯʠʤʦ ᾀ ʷʢ ʨʽʟʥʠʮʶ ὗ ὑὼ ὼ ρ . ʊʦʜʽ 

π ᾀ ὑ ὼ ρ ὼ ς ὑὼ ὼ ρ ὑ ὼ ς ὼ ὼ  
ʷʢʱʦ ὗ, ʽ ʚʽʜʧʦʚʽʜʥʦ x, ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ. ɯʩʥʫʶʪʴ ʪʘʢʽ ʮʽʣʽ ώ ʪʘ ώ, ʱʦ 

ᾀ ὼ ρ ώ ὼώȟ   π ώ ὼ ρ Ȣ 
ʊʦʜʽ π ώ ὼ ὼȟ   ώ π  ̔

ώ
ὼώ ᾀ

ὼ ρ
ὼ

ᾀ

ὼ ρ
ὼ

ὼ

ὼ ρ
ὼ ὼ ὼ ρ Ȣ 

ʇʘʨʠ ʮʽʣʠʭ ʯʠʩʝʣ ὼȟώ  ʪʘ ὼ ρȟώ  ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʪʚʝʨʜʞʝʥʥʷ 3. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʽʩʥʫʶʪʴ ʥʝʚʽʜôʻʤʥʽ ʮʽʣʽ ʯʠʩʣʘ όȟȣȟό, ὺȟȣȟὺ ʜʣʷ ʷʢʠʭ 

ὼ ὑὼ ώ ὶόȟ          ὼ ρ ὑὼ ρ ώ ὶὺȢ 

ɸʣʝ ʪʦʜʽ 
ὗ ὑὼ ὼ ρ ᾀ  ὼ ὑὼ ώ ὼ ρ ὑὼ ρ ώ

ὶό ὺ Ȣ 

ʅʝʭʘʡ Ὑ π ʥʘʡʤʝʥʰʠʡ ʩʧʽʣʴʥʠʡ ʟʥʘʤʝʥʥʠʢ ʯʠʩʝʣ ὶ,  ̔ʥʝʭʘʡ ὶ . ʊʦʜʽ ʟ ʦʩʪʘʥʥʴʦʾ 

ʨʽʚʥʦʩʪʽ ʚʠʧʣʠʚʘʻ, ʱʦ ʢʦʞʥʝ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ ʮʽʣʝ ʯʠʩʣʦ, ʢʨʘʪʥʝ Ὑ  ʤʦʞʥʘ 
ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ςὙ Ễ Ὑ , ʫ ʷʢʽʡ ʢʦʞʝʥ ʟ ʜʦʜʘʥʢʽʚ ʫ ʜʫʞʢʘʭ ʻ n-ʤ 
ʩʪʝʧʝʥʝʤ ʥʝʚʽʜôʻʤʥʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ. ʗʢʱʦ N ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ, ʽ  ὔ Ὑὗ Ὕ, 
π Ὕ Ὑ, ʪʦ ʊ ʻ ʩʫʤʦʶ ʥʝ ʙʽʣʴʰ ʷʢ Ὑ ʜʦʜʘʥʢʽʚ. ɸʣʝ ʪʦʜʽ ʯʠʩʣʦ ὔ ʤʦʞʝ ʙʫʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ n-ʭ ʩʪʝʧʝʥʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʟ ʥʝ ʙʽʣʴʰ ʷʢ Ὑ ςὙ
Ễ Ὑ  ʜʦʜʘʥʢʘʤʠ. ʎʝ ʟʘʚʝʨʰʫʻ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ 1. 
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ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʜʠʥ ʤʝʪʦʜ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ɺʘʨʽʥʛʘ ʧʨʦ ʧʦʜʘʥʥʷ ʯʠʩʝʣ ʫ 
ʚʠʛʣʷʜʽ ʩʫʤʠ ʨʽʚʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʝʧʝʥʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ʄʝʪʦʜ ʻ 
ʝʣʝʤʝʥʪʘʨʥʦʶ ʚʝʨʩʽʻʶ ʦʨʠʛʽʥʘʣʫ ʜʦʚʝʜʝʥʥʷ ɻʽʣʴʙʝʨʪʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʜʠʪʠʚʥʽ ʟʘʜʘʯʽ, ʧʨʦʙʣʝʤʘ ɺʘʨʽʥʛʘ, ʜʦʚʝʜʝʥʥʷ ɻʽʣʴʙʝʨʪʘ. 
Abstract. Mielnikova O. On one approach in proving of Waringôs problem. The article 

considers one method for solving Waringôs problem on the representation of numbers as a 
sum of equal exponents in powers of natural numbers. The method is an elementary version of 
the original Hilbertôs proof. 

Keywords: additive problems, Waringôs problem, Hilbertôs proof. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʆ. ʆ. ʆʜʽʥʮʦʚʘ 

˸ͦ͡;͍͊ͤͦ͊ ˸. 
ʇʈʆ ɼɽʗʂɯ ʉʇʆʉʆɹʀ ɼʆɺɽɼɽʅʅʗ ʅɽʈɯɺʅʆʉʊɽʁ 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋʯʘʩʪʴ ʚ ʦʣʽʤʧʽʘʜʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʻ ʜʦʩʪʘʪʥʴʦ ʩʝʨʡʦʟʥʠʤ 
ʚʠʧʨʦʙʫʚʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʾ ˇʨʫʥʪʦʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʂʨʽʤ ʧʦʚʪʦʨʝʥʥʷ 
ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʜʽʣʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʦʢʨʝʤʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʚʠʨʽʰʝʥʥʶ 
ʩʧʝʮʽʘʣʴʥʠʭ ʦʣʽʤʧʽʘʜʥʠʭ ʟʘʚʜʘʥʴ. ʄʘʪʝʤʘʪʠʯʥʽ ʦʣʽʤʧʽʘʜʠ ʻ ʦʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ 
ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʘʥʦʾ 
ʦʣʽʤʧʽʘʜʠ ʧʦʣʷʛʘʻ ʥʝ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʧʝʨʝʤʦʞʮʷ, ʘ ʚ ʪʦʤʫ ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ ʚʩʽʭ 
ʫʯʘʩʥʠʢʽʚ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ, ʟʘʣʫʯʠʪʠ ʥʦʚʠʭ ʫʯʘʩʥʠʢʽʚ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʟ ʣʽʪʝʨʘʪʫʨʦʶ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʥʘʛʦʣʦʩʠʪʠ 
ʫʯʥʶ, ʱʦ ʥʝʚʜʘʯʘ ʥʘ ʦʣʽʤʧʽʘʜʽ ʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. 
ʎʝ ʣʠʰʝ ʧʦʰʪʦʚʭ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʦʣʽʤʧʽʘʜʠ. ɼʣʷ ʪʦʛʦ 
ʱʦʙ ʫʯʥʽ ʟʤʦʛʣʠ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʽ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʠʭ ʪʨʫʜʥʦʱʽʚ,  ʥʝʦʙʭʽʜʥʦ 
ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʟ ʫʩʽʻʶ ʩʝʨʡʦʟʥʽʩʪʶ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
ʉʝʨʝʜ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘʚʜʘʥʴ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʦʣʽʤʧʽʘʜʘʭ, ʪʨʘʜʠʮʽʡʥʦ ʧʨʠʩʫʪʥʽʤʠ ʻ ʟʘʚʜʘʥʥʷ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ. 
 ʋʤʽʥʥʷ ʜʦʚʦʜʠʪʠ ʥʝʨʽʚʥʦʩʪʽ ï ʮʝ ʤʠʩʪʝʮʪʚʦ, ʷʢʦʤʫ ʧʨʠʪʘʤʘʥʥʝ ʣʦʛʽʯʥʽʩʪʴ 

ʤʠʩʣʝʥʥʷ, ʥʘʫʢʦʚʘ ʩʪʨʦʛʽʩʪʴ ʜʦʚʝʜʝʥʥʷ, ʚʠʪʦʥʯʝʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ, ʫʥʽʢʘʣʴʥʽʩʪʴ 
ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʯʘʩʪʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ 
ʩʧʦʩʦʙʘʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʽʚ ʥʝ ʪʽʣʴʢʠ ʥʘ ʥʘʡʙʽʣʴʰ 
ʨʘʮʽʦʥʘʣʴʥʠʡ, ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ  ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʘʣʝ ʽ ʥʘ ʪʽ ʩʧʦʩʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ 
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ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʽʥʰʠʭ ʟʘʜʘʯ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʣʷʶʪʴʩʷ 
ʻʜʠʥʠʤʠ. 

ʇʦʥʷʪʪʷ ʥʝʨʽʚʥʦʩʪʽ ʚʠʥʠʢʣʦ ʜʫʞʝ ʜʘʚʥʦ. ɿ ʜʘʥʠʤ ʧʦʥʷʪʪʷʤ ʧʦʚôʷʟʘʥʽ ʥʘʙʣʠʞʝʥʽ 
ʦʙʯʠʩʣʝʥʥʷ, ʩʫʯʘʩʥʽ ʧʦʥʷʪʪʷ ʛʨʘʥʠʮʽ, ʟʥʘʢʦʩʪʘʣʦʩʪʽ, ʝʢʩʪʨʝʤʫʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ 
ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʥʦʛʦʯʣʝʥʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘ ʤʦʥʦʪʦʥʥʽʩʪʴ, ʪʦʱʦ. 
ɿʘʚʜʷʢʠ ʥʝʨʽʚʥʦʩʪʷʤ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʪʝʦʨʝʤʫ ʌʝʨʤʘ ʪʘ ʧʦʩʪʫʣʘʪ ɹʝʨʪʨʘʥʘ [3, ʩ. 12]. 

ɿʥʘʢʠ çÓè ʽ çÒè ʫʧʝʨʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ ʨʦʙʦʪʽ ʘʥʛʣʽʡʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ɻʘʨʨʽʦʪʘ 
çʇʨʘʢʪʠʢʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘè (1631) [5, ʩ. 13]. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʝʪʦʜʠ ʜʦʚʝʜʝʥʴ. 
1. ɼʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʟʘ ʦʟʥʘʯʝʥʥʷʤ. 
ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ὥ ὦ ὥ ὦ, ʷʢʱʦ ʨʽʟʥʠʮʷ ὥ ὦ ʻ ʜʦʜʘʪʥʠʤ 

(ʚʽʜôʻʤʥʠʤ) ʯʠʩʣʦʤ. ʊʦʤʫ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ὪὥȟὦȟȣȟὯ ὫὥȟὦȟȣȟὯ ʥʘ 
ʟʘʜʘʥʽʡ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ὥȟὦȟȣȟὯ ʜʦʩʪʘʪʥʴʦ ʨʦʟʛʣʷʥʫʪʠ ʨʽʟʥʠʮʶ 
ὪὥȟὦȟȣȟὯ ὫὥȟὦȟȣȟὯ ʽ ʧʦʢʘʟʘʪʠ, ʱʦ ʚʦʥʘ ʜʦʜʘʪʥʘ ʧʨʠ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʟʤʽʥʥʠʭ 
ὥȟὦȟȣȟὯ. ɸʥʘʣʦʛʽʯʥʽ ʤʽʨʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʤʦ ʽ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʜʫ Ὢ Ὣ, 
Ὢ Ὣ, Ὢ Ὣ. 

ʇʨʠʢʣʘʜ 1. ɼʦʚʝʩʪʠ, ʱʦ ʷʢʱʦ  ὥ ὦ π, ὥ π, ὦ π, ʪʦ  
ὥ

ὦ

ὦ

ὥ

ρ

ὥ

ρ

ὦ
Ȣ 

ɼʦʚʝʜʝʥʥʷ. ʆʮʽʥʠʤʦ ʨʽʟʥʠʮʶ ʣʽʚʦʾ ʪʘ ʧʨʘʚʦʾ ʯʘʩʪʠʥ 

ὥ

ὦ

ὦ

ὥ

ρ

ὥ

ρ

ὦ

ὥ ὦ ὥὦ ὥὦ

ὥὦ

ὥ ὥ ὦ ὦ ὥ ὦ

ὥὦ
ὥ ὦ ὥ ὦ

ὥὦ
πȢ 

ʊʦʤʫ ʢʦʣʠ ὥ ὦ π, ὥ π, ὦ π, ʪʦ . 

2. ʉʠʥʪʝʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʚʝʜʝʥʥʷ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʥʝʨʽʚʥʽʩʪʴ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ, ʚʠʚʦʜʷʪʴ ʽʟ 

ʜʝʷʢʠʭ ʚʽʜʦʤʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ: ʘ) ὥ ὦ π, ʙ) Ѝὥὦ ʧʨʠ ὥ π, ὦ π, 

ʚ) ς ʧʨʠ ὥὦ π, ʛ) ὥὼ ὦὼὧ π ʧʨʠ ὥ π, ὦ τὥὧ π.  

ʃʦʛʽʯʥʘ  ʩʭʝʤʘ ʜʘʥʦʛʦ ʜʦʚʝʜʝʥʥʷ ʤʘʻ ʚʠʛʣʷʜ ʽʤʧʣʽʢʘʮʽʾ ὃ ᴼὃ ᴼὃ ᴼỄᴼ
ὃ ᴼὄ, ʜʝ ὃ ï ʜʝʷʢʘ ʧʦʯʘʪʢʦʚʘ ʧʨʘʚʠʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ, ὃ Ὥ ςȟσȟȣȟὲ ï ʦʪʨʠʤʘʥʽ ʟ 
ʥʝʾ ʧʨʘʚʠʣʴʥʽ ʥʝʨʽʚʥʦʩʪʽ, ὄ ï ʥʝʨʽʚʥʽʩʪʴ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ. 

ʎʝʡ ʤʝʪʦʜ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʡ, ʘʣʝ ʫʯʥʝʚʽ ʥʝ ʟʘʚʞʜʠ ʟʨʦʟʫʤʽʣʦ, ʟ ʷʢʠʭ ʦʯʝʚʠʜʥʠʭ 
ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʪʨʽʙʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʜʦʚʝʜʝʥʥʷ. 

ʇʨʠʢʣʘʜ 2. ɼʦʚʝʩʪʠ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʠʭ ὥ πȟ ὦ πȟ  ὧ πȟ Ὠ πȟ  ʚʠʢʦʥʫʻʪʴʩʷ 
ʥʝʨʽʚʥʽʩʪʴ 

ὥ ὦ ὧ Ὠ

τ
ЍὥὦὧὨ 

ɼʦʚʝʜʝʥʥʷ. ʇʨʠ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʥʷʭ ʥʘ ʟʤʽʥʥʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʝʨʽʚʥʦʩʪʽ 

Ѝὥὦ, ЍὧὨ. ɿʘʩʪʦʩʫʚʘʚʰʠ ʥʝʨʽʚʥʽʩʪʴ ʂʦʰʽ ʜʦ ʣʽʚʠʭ ʯʘʩʪʠʥ ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʧʠʩʘʥʝ ʨʘʥʽʰʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʤʘʻʤʦ 
ὥ ὦ
ς

ὧ Ὠ
ς

ς

ὥ ὦ

ς

ὧ Ὠ

ς
ЍὥὦzЍὧὨ ЍὥὦὧὨȟ 

ʘʙʦ ЍὥὦὧὨ. ʈʽʚʥʽʩʪʴ ʤʦʞʣʠʚʘ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʫʤʦʚʠ ὥ ὦȟ ὧ Ὠ ʪʘ , ʪʦʙʪʦ, ʢʦʣʠ ὥ ὦȟ ὧ Ὠ. 

3. ɸʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʚʝʜʝʥʥʷ 
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ʗʢʱʦ ʜʦʚʝʜʝʥʥʷ ʩʪʘʻ ʛʨʦʤʽʟʜʢʠʤ ʽ ʩʢʣʘʜʥʠʤ, ʘ ʩʠʥʪʝʪʠʯʥʠʡ ʤʝʪʦʜ ʥʝ ʚʜʘʻʪʴʩʷ 
ʟʘʩʪʦʩʫʚʘʪʠ, ʪʦʤʫ ʱʦ ʥʝ ʟʨʦʟʫʤʽʣʦ, ʟ ʷʢʠʭ ʦʧʦʨʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʪʨʽʙʥʦ ʨʦʟʧʦʯʘʪʠ, ʪʦ 
ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ. 

ʇʝʨʝʪʚʦʨʶʶʯʠ ʥʝʨʽʚʥʽʩʪʴ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦʚʝʩʪʠ, ʦʪʨʠʤʫʶʪʴ ʚʽʜʦʤʫ ʧʨʘʚʠʣʴʥʫ 
ʥʝʨʽʚʥʽʩʪʴ ʽ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ὄᴼὃ ᴼὃ ᴼὃ ᴼỄᴼὃ, ʜʝ ὄ ï ʥʝʨʽʚʥʽʩʪʴ, ʷʢʫ 
ʥʝʦʙʭʽʜʥʦ ʜʦʚʝʩʪʠ, ὃ Ὥ ρȟςȟσȟȣȟὲ ρ ï ʦʪʨʠʤʘʥʽ ʟ ʥʝʾ ʥʝʨʽʚʥʦʩʪʽ, ὃ  ï ʢʽʥʮʝʚʘ 
ʧʨʘʚʠʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ. ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʩʭʝʤʠ ʤʘʻ ʥʘʟʚʫ ï ʘʥʘʣʽʟʫ ɽʚʢʣʽʜʘ. ɺʽʜʰʫʢʘʥʥʷ 
ʥʝʨʽʚʥʦʩʪʽ ὃ  ʥʝ ʤʦʞʝ ʟʘʚʝʨʰʠʪʠ ʜʦʚʝʜʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʘʤʧʣʽʢʘʮʽʷ ὄᴼὃ, ʤʦʞʝ ʙʫʪʠ 
ʚʽʨʥʦʶ, ʢʦʣʠ ʪʚʝʨʜʞʝʥʥʷ ὄ ï ʭʠʙʥʝ. ɼʘʣʽ ʟʜʽʡʩʥʶʻʤʦ ʟʚʦʨʦʪʥʽ ʤʽʨʢʫʚʘʥʥʷ, ʪʦʙʪʦ 
ὃ ᴼὃ ᴼỄᴼὃ ᴼὃ ᴼὄ. 

ʅʘʜʘʣʽ ʨʝʘʣʽʟʦʚʫʻʤʦ ʩʭʝʤʫ ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʧʨʠʯʦʤʫ ʧʦʯʘʪʢʦʚʘ ʦʧʦʨʥʘ 
ʥʝʨʽʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ (ὃ) ʚʽʜʦʤʘ. 

ʇʨʠʢʣʘʜ 3. ɼʦʚʝʩʪʠ ʥʝʨʽʚʥʽʩʪʴ ὼ ὼ ρ σὼ. 
ɼʦʚʝʜʝʥʥʷ. ɺʠʢʦʥʘʻʤʦ ʜʝʷʢʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʫ: 

ὼ ὼ ρ σὼ
ὼ ρὼ ὼ ρὼ ὼ ρὼ ὼ ρ ςzὼ ὼ ρ
ὼ ρ ὼ ὼ ὼ ςὼ ρ
ὼ ρ ὼ ρὼ ὼ ρ ςzὼ ὼ ρ σzὼ ὼ ρ
ὼ ρ ὼ ςὼ σὼ ρȢ 

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜôʻʤʥʠʤ, ʪʦʤʫ ʥʝʨʽʚʥʽʩʪʴ ʜʦʚʝʜʝʥʘ. ɿ 
ʦʩʪʘʥʥʴʦʛʦ ʚʠʨʘʟʫ ʦʯʝʚʠʜʥʦ, ʱʦ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʙʫʜʝ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ὼ ρ. 

4. ʄʝʪʦʜ ʚʽʜ ʩʫʧʨʦʪʠʚʥʦʛʦ. 
ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʟʘʧʝʨʝʯʠʪʠ ʧʦʯʘʪʢʦʚʝ ʪʚʝʨʜʞʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʦʙʛʨʫʥʪʦʚʫʶʪʴ, ʱʦ ʪʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʤʦʞʣʠʚʝ. 
ʇʨʠʢʣʘʜ 4. ɼʦʚʝʩʪʠ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʠʭ ὥ π, ὦ π ʪʘ ὧ π ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʝʨʽʚʥʽʩʪʴ 

ὥ ὦ ὧ

σ

ὥ ὦ ὧ

σ
Ȣ 

ɼʦʚʝʜʝʥʥʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʽʩʥʫʻ ʥʘʙʽʨ ʥʝʚʽʜôʻʤʥʠʭ ʯʠʩʝʣ ὥȟὦ ʪʘ ὧ ʜʣʷ ʷʢʠʭ 
ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 

ὥ ὦ ὧ

σ

ὥ ὦ ὧ

σ
Ȣ 

ʇʽʜʥʝʩʝʤʦ ʜʦ ʢʚʘʜʨʘʪʫ ʥʝʚʽʜôʻʤʥʽ ʯʘʩʪʠʥʠ ʥʝʨʽʚʥʦʩʪʽ. ʆʜʝʨʞʫʻʤʦ ὥ ὦ ὧ
σὥ ὦ ὧ , ʟʚʽʜʢʠ ʜʽʩʪʘʻʤʦ ςὥ ςὦ ςὧ ςὥὦ ςὥὧςὦὧ π ʘʙʦ ὥ
ὦ ὥ ὧ ὧ ὦ πȟ ʱʦ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʧʦʯʘʪʢʦʚʘ ʥʝʨʽʚʥʽʩʪʴ cʧʨʘʚʝʜʣʠʚʘ. 
ʈʽʚʥʽʩʪʴ ʤʦʞʣʠʚʘ, ʷʢʱʦ ʜʣʷ ʟʘʜʘʥʠʭ ʯʠʩʝʣ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ὥ ὦ ὧ. 

5. ʄʝʪʦʜ ʧʜ̔ʩʠʣʝʥʥʷ. 
ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʜʦʚʝʩʪʠ ʥʝʨʽʚʥʽʩʪʴ ὃ ὄ, ʜʝ ὃȟὄ ï ʜʝʷʢʽ ʯʠʩʣʦʚʽ ʚʠʨʘʟʠ ʘʙʦ 

ʚʠʨʘʟʠ ʟʽ ʟʤʽʥʥʠʤʠ. ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʻ ʦʯʝʚʠʜʥʦʶ ʥʝʨʽʚʥʽʩʪʴ ὃ ὄ. ʗʢʱʦ ʚʜʘʻʪʴʩʷ 
ʜʦʚʝʩʪʠ ʥʝʨʽʚʥʦʩʪʽ ὃ ὃ ʪʘ ὄ ὄ, ʪʦ ʟʘʜʘʯʘ ʙʫʜʝ ʨʦʟʚôʷʟʥʦʶ. ʎʝ ʚʠʧʣʠʚʘʻ ʟ 
ʣʘʥʮʶʞʢʘ ʥʝʨʽʚʥʦʩʪʝʡ ὃ ὃ ὄ ὄ. ʊʘʢʠʡ ʣʘʥʮʶʞʦʢ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʦʾ 
ʜʦʚʞʠʥʠ.  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: ʘ) 

ὥ ὦ ςὥὦ, Ѝὥὦ ʧʨʠ ὥ πȟὦ π, ʙ) ς ʧʨʠ ὥὦ π, ʚ) ςὥ ὦ ʧʨʠ 

ὦ π, ʛ)  ʧʨʠ ὥ πȟὦ π. 

ʇʨʠʢʣʘʜ 5. ɼʦʚʝʩʪʠ, ʱʦ ʧʨʠ ὲ ςȟσȟτȟȣ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 
ρ
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ὲ
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ɼʦʚʝʜʝʥʥʷ. ʄʘʻʤʦ 
ᶻ

ρ ȟ 
ᶻ

ȟȣȟ Ȣ 

ɼʦʜʘʶʯʠ ʜʘʥʽ ʥʝʨʽʚʥʦʩʪʽ, ʜʽʩʪʘʥʝʤʦ 
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ὲ
ρ
ρ

ὲ
ρȢ 

ʆʪʞʝ, ρȣ ρ. 

6. ʄʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ 
ɼʘʥʠʡ ʤʝʪʦʜ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ, ʱʦ ʬʦʨʤʫʣʶʻʪʴʩʷ 

ʪʘʢ: ʜʝʷʢʝ ʪʚʝʨʜʞʝʥʥʷ ὃὲ ʽʩʪʠʥʥʝ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲ, ʷʢʱʦ: 
1) ʽʩʪʝʥʥʝ ʜʣʷ ὲ ρ; 
2)  ʽ ʟ ʪʦʛʦ, ʱʦ ὃὲ ʽʩʪʠʥʥʝ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ὲ Ὧ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʦʥʦ 
ʽʩʪʠʥʝʥʝ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲ Ὧ ρ. 
ʉʬʦʨʤʦʚʘʥʠʡ ʧʨʠʥʮʠʧ ʥʘʣʝʞʠʪʴ ʜʦ ʘʢʩʽʦʤ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. 
ʂʦʞʥʝ ʜʦʚʝʜʝʥʥʷ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʪʨʴʦʭ 

ʝʪʘʧʽʚ: ʥʘ ʧʝʨʰʦʤʫ ʧʦʢʘʟʫʻʤʦ ʽʩʪʠʥʥʽʩʪʴ ʪʚʝʨʜʞʝʥʥʷ ὃρ, ʥʘ ʜʨʫʛʦʤʫ, ʧʨʠʧʫʩʢʘʻʤʦ, 
ʱʦ ʽʩʪʠʥʥʠʤ ʻ ʪʚʝʨʜʞʝʥʥʷ ὃὯ  ʽ, ʚʠʭʦʜʷʯʠ ʟ ʮʦʛʦ, ʜʦʚʦʜʠʤʦ, ʱʦ ʽʩʪʠʥʥʠʤ ʻ ʪʨʝʪʻ 
ʪʚʝʨʜʞʝʥʥʷ ὃὯ ρ, ʘ ʟ ʦʩʪʘʥʥʴʦʛʦ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ, ʱʦ ʱʦ ὃὲ ʽʩʪʠʥʥʝ ʜʣʷ ʙʫʜʴ-
ʷʢʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ὲ 

7. ʂʣʘʩʠʯʥʽ ʥʝʨʽʚʥʦʩʪʽ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʪʘ ʾʭ ʜʦʚʝʜʝʥʥʷ. 
ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʢʣʘʩʠʯʥʽ ʥʝʨʽʚʥʦʩʪʽ ʤʽʞ ʩʝʨʝʜʥʽʤʠ. ɼʣʷ ὲ ʜʦʜʘʪʥʠʭ ʯʠʩʝʣ ὼ 

ʪʘʢʠʤʠ ʻ: 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ὃ
Ễ

; 

ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ Ὃ ὼ ὼz ȣz ὼz; 

ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ὑ
Ễ

; 

ʩʝʨʝʜʥʻ ʛʘʨʤʦʥʽʯʥʝ Ὄ
Ễ

. 

ʎʽ ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ  

ὑ ὃ Ὃ ὌȢ 
ʉʧʽʚʚʽʜʥʦʱʝʥʥʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʜʦʚʝʜʝʥʥʽ ʨʽʟʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ. 
ʇʨʠʢʣʘʜ 6. ɼʦʚʝʩʪʠ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʠʭ ʯʠʩʝʣ ὥ πȟὦ πȟὧ π ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʝʨʽʚʥʽʩʪʴ 

ὥ ὦ ὧ ὥ ὦ ὧ ωὥὦὧȢ 
ɼʦʚʝʜʝʥʥʷ: ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʚʦʭ ʤʥʦʞʥʠʢʽʚ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʟʘʩʪʦʩʫʻʤʦ ʥʝʨʽʚʥʽʩʪʴ ʤʽʞ 
ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʛʝʦʤʝʪʨʠʯʥʠʤ. ʆʪʨʠʤʘʻʤʦ  

ὥ ὦ ὧ

σ
Ѝὥὦὧȟ

ὥ ὦ ὧ

σ
ὥὦὧȢ 

ʇʝʨʝʤʥʦʞʠʚʰʠ ʦʜʝʨʞʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ ʥʝʨʽʚʥʽʩʪʴ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʡ ʜʦʚʝʩʪʠ: 

ὥ ὦ ὧ

σ
ᶻ
ὥ ὦ ὧ

σ
Ѝὥὦὧz ὥὦὧȠ 

ὥ ὦ ὧ ὥ ὦ ὧ

ω
ὥὦὧ ὥὦὧȾzωȠ 

ὥ ὦ ὧ ὥ ὦ ὧ ωὥὦὧȢ 
ɺʠʩʥʦʚʦʢ. ʄʠʩʪʝʮʪʚʦʤ ʜʦʚʦʜʠʪʠ ʥʝʨʽʚʥʦʩʪʽ ʦʚʦʣʦʜʽʪʠ ʫʯʥʝʚʽ ʩʘʤʦʩʪʽʥʦ ʜʦʩʠʪʴ 

ʚʘʞʢʦ, ʘʜʞʝ ʪʫʪ ʥʝʦʙʭʽʜʥʠʡ ʯʠʤʘʣʠʡ ʜʦʩʚʽʜ, ʽʥʪʫʾʮʽʷ, ʚʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʨʽʟʥʽ ʧʨʠʡʦʤʠ ʜʦʚʝʜʝʥʥʷ.  

ɼʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ, ʘʜʞʝ ʢʦʞʥʘ ʥʝʨʽʚʥʽʩʪʴ ʤʘʻ 
ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ ʜʦʚʝʜʝʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʟ ʜʘʥʦʾ ʪʝʤʠ ʩʪʚʦʨʠʪʠ ʬʘʢʫʣʴʪʘʪʠʚ ʜʣʷ ʪʦʛʦ, 
ʱʦʙ ʫʯʝʥʴ ʜʦʙʨʝ ʚʤʽʚ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʜʘʥʽʡ ʪʝʤʽ ʽ ʟʫʩʪʨʽʚʰʠʩʴ ʥʘ ʦʣʽʤʧʽʘʜʽ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʟ ʜʘʥʠʤ ʚʠʜʦʤ ʟʘʚʜʘʥʥʷʤ ʫʯʝʥʴ ʩʧʦʢʽʡʥʦ ʤʽʛ ʟ ʥʠʤ ʚʧʦʨʘʪʠʩʴ. 
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Abstract. Molchanova M. Some evidence of inequalities. The article examines the 
basic ways of proving inequalities that are the most often found on Olympiads of 
mathematics. Every type of proving inequalities has examples which are immediately solved 
by the proposed way.  

Keywords: inequality, mathematical induction, ways to prove inequalities.  
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʊ.ɼ.ʃʫʢʘʰʦʚʘ  

˽͙ͫͯͤ͟ ˴. 
ʇʈʆ ɼʆɹʋɺɸʅʅʗ ʂʆʈɽʅɯɺ ʋ ʄʆɼʋʃʔʅʀʍ ɸʈʀʌʄɽʊʀʂɸʍ 
ʗʢ ʚʽʜʦʤʦ, ʢʦʞʥʦʤʫ ʮʽʣʦʤʫ ʯʠʩʣʫ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʪʘʯʫ, ʷʢʫ 

ʚʦʥʦ ʜʘʻ ʧʨʠ ʜʽʣʝʥʥʽ ʥʘ ʜʝʷʢʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʪ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʜʽʣʝʥʥʽ ʥʘ ʪ ʽʩʥʫʻ 

ʨʽʚʥʦ ʪ ʦʩʪʘʯ: 0,1,2,é, ʪ ï 1, ʪʦ ʤʥʦʞʠʥʫ ʮʽʣʠʭ ʯʠʩʝʣ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʧʽʜʤʥʦʞʠʥʠ 

ʘʙʦ ʢʣʘʩʠ ʯʠʩʝʣ, ʱʦ ʜʘʶʪʴ ʦʜʥʘʢʦʚʫ ʦʩʪʘʯʫ ʚʽʜ ʜʽʣʝʥʥʷ ʥʘ ʪ. ʎʽ ʢʣʘʩʠ ʥʘʟʠʚʘʶʪʴ 

ʢʣʘʩʘʤʠ ʣʠʰʢʽʚ ʟʘ ʤʦʜʫʣʝʤ m. ɹʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʮʽ ʢʣʘʩʠ ʚʽʜʧʦʚʽʜʥʦ: πȟρȟςȟȣά ρ, ʘ 
ʤʥʦʞʠʥʫ ʢʣʘʩʽʚ ʣʠʰʢʽʚ ï ὤ . ʏʠʩʣʘ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʥʘʟʠʚʘʶʪʴʩʷ ʣʠʰʢʘʤʠ, ʘʙʦ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʴʦʛʦ ʢʣʘʩʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʣʘʩ ʣʠʰʢʽʚ ὶӶ ʟʘ ʤʦʜʫʣʝʤ ά ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʯʠʩʝʣ ʚʠʜʫ  

ὶӶ ὶ άὸȿ ὸɴ ὤ. 

ʅʘʜ ʢʣʘʩʘʤʠ ʣʠʰʢʽʚ ʧʨʠʨʦʜʥʽʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ ʪʘ 

ʤʥʦʞʝʥʥʷ. ʉʫʤʦʶ ʢʣʘʩʽʚ ʣʠʰʢʽʚ ὥ ʽ ὦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʩ ʣʠʰʢʽʚ ὥ ὦ, ̫ ʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʦʩʪʘʯʝʶ ʚʽʜ ʜʽʣʝʥʥʷ ʥʘ ά ʩʫʤʠ ὥ ὦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʠʭ ʢʣʘʩʽʚ. ɸʥʘʣʦʛʽʯʥʦ, ʜʦʙʫʪʢʦʤ 

ʢʣʘʩʽʚ ʣʠʰʢʽʚ ὥ  ̔ὦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʩ ʣʠʰʢʽʚ ὥϽὦ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʪʘʯʝʶ ʚʽʜ 
ʜʽʣʝʥʥʷ ʥʘ ά ʜʦʙʫʪʢʫ ʯʠʩʝʣ ὥ ̨ ὦ.  

ʅʝʚʘʞʢʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʤʥʦʞʠʥʠ ʢʣʘʩʽʚ ʣʠʰʢʽʚ ὤ  ʟ ʫʚʝʜʝʥʠʤʠ ʥʘ ʥʠʭ 

ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ (ʜʦʜʘʚʘʥʥʷ ʪʘ ʤʥʦʞʝʥʥʷ) ʫʪʚʦʨʶʶʪʴ ʢʽʣʴʮʝ. ɰʭ ʪʘʢʦʞ 

ʥʘʟʠʚʘʶʪʴ ʤʦʜʫʣʴʥʠʤʠ ʘʨʠʬʤʝʪʠʢʘʤʠ ʘʙʦ ά-ʘʨʠʬʤʝʪʠʢʘʤʠ. 
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ʈʦʟʛʣʷʥʝʤʦ ʦʧʝʨʘʮʽ ʾ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ʽ ʜʦʙʫʚʘʥʥʷ ʢʦʨʝʥʷ ʫ ά-

ʘʨʠʬʤʝʪʠʢʘʭ.  

ʆʟʥʘʯʝʥʥʷ. ʧ-ʤ ʩʪʝʧʝʥʝʤ ʢʣʘʩʫ ʣʠʰʢʽʚ ὥᶰὤʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʩ ʣʠʰʢʽʚ  

ὥ ὥἄὥἄȢȢἄὥȢ
 ̨̑́̈̃

 

ɺʽʜʧʦʚʽʜʥʦ, ʢʦʨʝʥʝʤ ὲ-ʛʦ ʩʪʝʧʝʥʷ ʟ ʢʣʘʩʫ ʣʠʰʢʽʚ ὥ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʠʡ ʢʣʘʩ ὼӶ, ʱʦ 
ὼӶ ὥ.  

ʇʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ʪʘ ʜʦʙʫʚʘʥʥʷ ʢʦʨʝʥʽʚ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʪʘʙʣʠʮ ʁ ʤʥʦʞʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ά-ʘʨʠʬʤʝʪʠʮʽ. ʊʘʢ, ʫ 5-ʘʨʠʬʤʝʪʠʮʽ  τ ʤʘʻ ʜʚʘ 

ʟʥʘʯʝʥʥʷ: ς ʽ σ, ʘ ʟʥʘʯʝʥʥʷ ς ʥʝ ʽʩʥʫʻ (ʪʘʙʣ. 1). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, ʢʫʙʽʯʥʠʡ ʢʦʨʽʥʴ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟ ʢʦʞʥʦʛʦ ʯʠʩʣʘ ʮʽʻʾ ʘʨʠʬʤʝʪʠʢʠ. 

ʊʘʙʣʠʮʷ 1. ʄʥʦʞʝʥʥʷ ʚ ὤ 

ἄ      

 π π π π π 

 π ρ ς σ τ 
 π ς τ ρ σ 
 π σ ρ τ ς 
 π τ σ ς ρ 

ɸʥʘʣʦʛʽʯʥʦ, ʫ 6-ʘʨʠʬʤʝʪʠʮʽ, τ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʘ ʢʣʘʩʠ: ς ʽ τ, σ σ, ʘ ς 
ʪʘʢʦʞ ʥʝ ʽʩʥʫʻ (ʪʘʙʣ. 2). ʇʨʦʪʝ, ʽ ʫ ʮʽʡ ʘʨʠʬʤʝʪʠʮʽ ʜʦʙʫʚʘʶʪʴʩʷ ʢʦʨʝʥʽ ʢʫʙʽʯʥʽ ʟ ʫʩʽʭ 

ʢʣʘʩʽʚ ʣʠʰʢʽʚ, ʧʨʠʯʦʤʫ Ѝὥ ὥ, ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ὥᶰὤ [2]. 

ʊʘʙʣʠʮʷ 2. ʄʥʦʞʝʥʥʷ ʚ ὤ 

ἄ       

 π π π π π π 
 π ρ ς σ τ υ 
 π ς τ π ς τ 
 π σ π σ π σ 
 π τ ς π τ ς 

 π υ τ σ ς ρ 
ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʟʽ ʩʢʽʣʴʢʦʭ ʣʠʰʢʽʚ ʫ ά-ʘʨʠʬʤʝʪʠʮʽ ʜʦʙʫʚʘʶʪʴʩʷ ʢʦʨʝʥʽ 

ʢʚʘʜʨʘʪʥʽ ʽ ʩʢʽʣʴʢʠ ʟʥʘʯʝʥʴ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʘʻ ʢʦʞʥʦʤʫ ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʝʥʶ. 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʚʽʜʦʤʘ, ʟʦʢʨʝʤʘ, ʷʢʱʦ ά ὴ ï ʧʨʦʩʪʝ ʯʠʩʣʦ. ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ 
ʟʘ ʮʠʭ ʫʤʦʚ ʢʦʨʽʥʴ ʢʚʘʜʨʘʪʥʠʡ ʜʦʙʫʚʘʻʪʴʩʷ ʨʽʚʥʦ ʟ ʧʦʣʦʚʠʥʠ ʥʝʥʫʣʴʦʚʠʭ ʢʣʘʩʽʚ, 

ʧʨʠʯʦʤʫ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ ʢʦʨʝʥʶ ʚʽʜʧʦʚʽʜʘʻ ʜʚʘ ʢʣʘʩʠ ʣʠʰʢʽʚ [1]. ʋ ʚʠʧʘʜʢʫ 

ʜʦʚʽʣʴʥʦʛʦ ά ʩʠʪʫʘʮʽʷ ʙʽʣʴʰ ʩʢʣʘʜʥʘ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ [1]). 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʯʠʩʝʣ, ʢʦʨʝʥʽ ʢʚʘʜʨʘʪʥʽ ʟ ʢʣʘʩʽʚ ʣʠʰʢʽʚ, ʱʦ ʥʝ ʜʦʙʫʚʘʶʪʴʩʷ, 

ʤʦʞʥʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʦʪʦʪʦʞʥʶʚʘʪʠ ʟ ʽʨʨʘʮʽʦʥʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʊʘʢʠʤ, ʟʦʢʨʝʤʘ, 

ʙʫʜʝ ʟʥʘʯʝʥʥʷ ς  ʜʣʷ 5- ʪʘ 6-ʘʨʠʬʤʝʪʠʢ. 

ʈʦʟʰʠʨʠʤʦ ʤʥʦʞʠʥʫ ὤ ʪʘʢ, ʱʦʙ ʫ ʥʽʡ ʤʽʩʪʠʣʦʩʴ ʟʥʘʯʝʥʥʷ ς. ʅʝʭʘʡ Ὃṓὤ ï 

ʤʥʦʞʠʥʘ, ʫ ʷʢʽʡ ʚʢʘʟʘʥʠʡ ʢʦʨʽʥʴ ʚʠʜʦʙʫʚʘʻʪʴʩʷ. ʊʦʜʽ ʽʩʥʫʻ ʝʣʝʤʝʥʪ ὶɴ Ὃ ʪʘʢʠʡ, ʱʦ 

ὶ ςȢ ɹʫʜʝʤʦ ʚʠʤʘʛʘʪʠ ʪʘʢʦʞ, ʱʦʙ Ὃ ʤʽʩʪʠʣʘ ʩʫʤʠ ʽ ʜʦʙʫʪʢʠ ʩʚʦʾʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ Ὃ ʤʽʩʪʠʪʴ ʫʩʽ ʝʣʝʤʝʥʪʠ ὤ ʪʘ ὶ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ Ὃ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʚʠʜʫ:  ὥ ὦὶȢ ʆʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ ʪʘ ʤʥʦʞʝʥʥʷ ʚʠʟʥʘʯʠʤʦ 
ʧʨʠʨʦʜʥʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ὶ ςȡ   

 ὥ ὦὶἅ ὧӶὨӶὶ ὥ ὧ ὦ Ὠὶȟ 

 ὥ ὦὶἄ ὧӶὨӶὶ ὥὧςὦὨ ὥὨ ὦὧὶȢ 
ʅʘʧʨʠʢʣʘʜ,  
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ς τὶἅσ ρὶ υ υὶ πȟ 
ς τὶἄσ ρὶ φ τὶ ς ρςὶ φ τẗς ρτὶ τ τὶȢ 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʤʥʦʞʠʥʽ Ὃ ʟʙʽʛʘʻʪʴʩʷ ʟ ʯʠʩʣʦʤ ʧʘʨ  ὥȟὦ, ʜʝ 

 ὥȟὦɴ ὤȟ ʪʦʙʪʦ Ὃ ʤʽʩʪʠʪʴ 25=5
2 
ʝʣʝʤʝʥʪʽʚ. ʆʪʨʠʤʘʥʫ ʤʥʦʞʠʥʫ ʥʝ ʩʣʽʜ ʧʣʫʪʘʪʠ ʟ 25-

ʘʨʠʬʤʝʪʠʢʦʶ: ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʩʪʘʥʥʴʦʾ ʚ Ὃ ʽʩʥʫʻ ʯʘʩʪʢʘ ʚʽʜ ʜʽʣʝʥʥʷ ʜʦʚʽʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ  ὥ ὦὶ ʪʘ ὧӶὨӶὶ, ʟʘ ʫʤʦʚʠ, ʱʦ  ὧ ̨ ὨӶ ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ ʦʜʥʦʯʘʩʥʦ. 
ʉʧʨʘʚʜʽ, ʷʢʱʦ ὨӶ π, ʪʦ 

 ὥ ὦὶ

ὧӶὨӶὶ

 ὥ ὦὶ

ὧӶ

 ὥ

ὧӶ

ὦ

ὧӶ
ὶ 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ 5-ʘʨʠʬʤʝʪʠʮʽ ʫʩʽʤ ʜʨʦʙʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʽ ʢʣʘʩʠ ʣʠʰʢʽʚ, ʨʦʙʠʤʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʚʢʘʟʘʥʘ ʯʘʩʪʢʘ ʚʽʜ ʜʽʣʝʥʥʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʝʣʝʤʝʥʪʦʤ ὋȢ ʅʝʭʘʡ ʪʝʧʝʨ 

ὨӶ π. ʇʦʤʥʦʞʠʤʦ ʯʠʩʝʣʴʥʠʢ ʽ ʟʥʘʤʝʥʥʠʢ ʜʨʦʙʫ 
 

Ӷ
 ʥʘ ὧӶὨӶὶ: 

 ὥ ὦὶ

ὧӶὨӶὶ

 ὥ ὦὶ ὧӶὨӶὶ

ὧӶὨӶὶ ὧӶὨӶὶ

 ὥ ὦὶ ὧӶὨӶὶ

ὧӶ ςὨӶ
 Ȣ 

ʆʩʢʽʣʴʢʠ ὧӶ ςὨӶ π (ʽʥʘʢʰʝ ὧӶ ςὨӶȟ  ς
Ӷ  ʽ ς ʩ

ᶰὤ), ʪʦ ʽ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʜʽʣʝʥʥʷ ʤʦʞʣʠʚʝ. ʇʦʙʫʜʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʤʥʦʞʠʥʘ Ὃ ʤʽʩʪʠʪʴ ς, ʘ ʪʘʢʦʞ 
ʤʽʩʪʠʪʴ ʢʦʨʝʥʽ ʢʚʘʜʨʘʪʥʽ ʟ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ  ʽ ʻ ʧʦʣʝʤ [3]. 

ʋ 5-ʘʨʠʬʤʝʪʠʮʽ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʟʘʜʘʯʫ ʚʽʜʰʫʢʘʥʥʷ ʢʦʨʝʥʽʚ ʢʚʘʜʨʘʪʥʠʭ ʟ 

ʚʽʜôʻʤʥʠʭ ʯʠʩʝʣ, ʟʦʢʨʝʤʘ, ʟ Ѝ ρ. çʋʷʚʥʫ ʦʜʠʥʠʮʶè Ѝ ρ ʚ 5-ʘʨʠʬʤʝʪʠʮʽ ʤʦʞʥʘ ʧʦʜʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ρ ρ υ τ ςȢ 
ʆʯʝʚʠʜʥʦ, ʱʦ ʚ 5-ʘʨʠʬʤʝʪʠʮʽ ʢʣʘʩ ʣʠʰʢʽʚ ς ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʦʜʽʙʥʽ ʜʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʷʚʥʦʾ ʦʜʠʥʠʮʽ Ѝ ρ Ὥ ʘʨʠʬʤʝʪʠʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ, ʟʦʢʨʝʤʘ, ʩʪʝʧʝʥʽ 
ʮʴʦʛʦ ʢʣʘʩʫ ʣʠʰʢʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʩʪʝʧʝʥʽ ʯʠʩʣʘ ὭȢ ʉʧʨʘʚʜʽ: 

 ς ςȟ ς τ ρȟ  ς ρἄς ςȟ  ς ςṩς ρȢ 

ɺʽʜôʻʤʥʝ ʟʥʘʯʝʥʥʷ ρ , ʪʦʙʪʦ ï ς σ, ʚʽʜʽʛʨʘʻ ʚ 5-ʘʨʠʬʤʝʪʠʮʽ ʨʦʣʴ ʯʠʩʣʘ, 

ʩʧʨʷʞʝʥʦʛʦ ʟ ʫʷʚʥʦʶ ʦʜʠʥʠʮʝʶ ʘʨʠʬʤʝʪʠʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ. 

ʏʠʩʣʦ 5 ï ʥʝ ʻʜʠʥʠʡ ʤʦʜʫʣʴ, ʟʘ ʷʢʠʤ ʚʽʜʧʦʚʽʜʥʘ ʘʨʠʬʤʝʪʠʢʘ, ʤʽʩʪʠʪʴ ʢʣʘʩ 

ʣʠʰʢʽʚ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʷʚʥʦʾ ʦʜʠʥʠʮʽ. ʋ ʧʦʚʥʽʡ ʩʠʩʪʝʤʽ ʥʘʡʤʝʥʰʠʭ ʜʦʜʘʪʥʠʭ ʣʠʰʢʽʚ 

ʟʘ ʙʫʜʴ-ʷʢʠʤ ʤʦʜʫʣʝʤ ὶ ρ ʢʣʘʩ ʣʠʰʢʽʚ ὶ ρ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʫʣʴ, ʪʦʤʫ  

ρ ρ ὶ ρ ὶӶȢ 
ʆʪʞʝ, ʢʣʘʩ ʣʠʰʢʽʚ ὶӶ ʚ ὶ ρ-ʘʨʠʬʤʝʪʠʮʽ ï ʘʥʘʣʦʛ ʫʷʚʥʦʾ ʦʜʠʥʠʮʽ. ɿʦʢʨʝʤʘ, ʚ 

ʮʽʡ ʘʨʠʬʤʝʪʠʮʽ: 

                         ὶ ὶӶ, ὶ ὶӶȟ ὶ ρȟ  ὶ ρȢ 
ɺʟʘʛʘʣʽ, ʚ ὶ ρ-ʘʨʠʬʤʝʪʠʮʽ ʩʧʨʘʚʜʞʫʶʪʴʩʷ ʨʽʚʥʦʩʪʽ: 

ὶӶ ὶӶ,  ὶӶ ρȟὶӶ ὶӶ, ὶӶ ρȢ 
ʄʦʞʣʠʚʽʩʪʴ ʪʣʫʤʘʯʝʥʥʷ ʚ ʩʢʽʥʯʝʥʥʠʭ ʘʨʠʬʤʝʪʠʢʘʭ ʫʷʚʥʦʾ ʦʜʠʥʠʮʽ ʜʘʻ ʟʤʦʛʫ 

ʧʦʜʘʪʠ ʙʫʜʴ-ʷʢʝ ʮʽʣʝ ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ ὥ ὦɑ ʫ ʚʠʛʣʷʜʽ 

ὥ ἅ ὦṩὶӶ ὥἅὦὶ 
ʜʝ ὥ ʽ ὦ ï ʜʝʷʢʽ ʝʣʝʤʝʥʪʠ ὶ ρ-ʘʨʠʬʤʝʪʠʢʠ [4]. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ 

ρς ςωɑ ʫ 26-ʘʨʠʬʤʝʪʠʮʽ (ʪʫʪ ὶ υ) ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʤʝʥʪ ρςἅςωὶ ρςἅσϽυ ρȢ 
ɿ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʘʩʫ ὶӶ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʩʽ ʜʽʾ ʥʘʜ ʯʠʩʣʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫ 

ʤʦʜʫʣʴʥʠʭ ʘʨʠʬʤʝʪʠʢʘʭ ʢʦʤʧʣʝʢʩʥʠʤ ʯʠʩʣʘʤ, ʤʦʞʥʘ ʦʟʥʘʯʠʪʠ ʪʘʢ ʩʘʤʦ, ʷʢ ʜʽʾ ʥʘʜ 

ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ ʫ ʟʚʠʯʘʡʥʽʡ ʘʨʠʬʤʝʪʠʮʽ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʢʣʶʯʝʥʥʷʤ ʟ ʜʽʡʩʥʦʾ ʽ 

ʫʷʚʥʦʾ ʯʘʩʪʠʥ ʨʝʟʫʣʴʪʘʪʫ ʜʦʜʘʥʢʽʚ, ʢʨʘʪʥʠʭ ʤʦʜʫʣʶ, ʪʦʙʪʦ 
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 ὥἅὦὶἅ ὧӶἅὨὶ ὥ ὧἅὦ Ὠὶȟ 

 ὥἅὦὶἄ ὧӶἅὨὶ ὥὧὦὨἅὥὨ ὦὧὶȢ 
ʅʘ ʚʠʧʘʜʦʢ ὶ ρ-ʘʨʠʬʤʝʪʠʢʠ ʧʝʨʝʥʦʩʠʪʴʩʷ ʪʘʢʦʞ ʧʨʘʚʠʣʦ ʜʽʣʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ.  
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ʘʨʠʬʤʝʪʠʢʘʭ ʥʘʜ ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: n-ʪʠʡ ʩʪʝʧʽʥʴ ʢʣʘʩʫ ʣʠʰʢʽʚ, ʢʦʨ̔ʥʴ ὲ ʛʦ ʩʪʝʧʝʥʷ ʟ ʢʣʘʩʫ ʣʠʰʢʽʚ, 
m-ʘʨʠʬʤʝʪʠʢʘ, ʧʨʦʩʪʝ ʯʠʩʣʦ, ʘʨʠʬʤʝʪʠʢʘ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ. 

Abstract Piskun K. Root extraction in modular Arithmetica . This article discusses the 
features of the exponentiation and root extraction in the so called modular Arithmetica. 
Examples of finding the square roots of negative numbers, in particular, from ã(-1), 
considered action in a modular Arithmetica on complex numbers. 

Key words : n-th degree of the class of excess, the root of n-th degree of the class of 
surplus, m-arithmetic, Prime numbers, arithmetic of complex numbers. 
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ʉʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ çʄʘʪʝʤʘʪʠʢʘ*è 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɸ.ʆ. ʈʦʟʫʤʝʥʢʦ 

˿͚͊ͣͦͭͦ ˸. 
ʇʈʆ ʌʆʈʄʋɺɸʅʅʗ ɸʃɻʆʈʀʊʄɯʏʅʆɰ ʂʋʃʔʊʋʈʀ ʋʏʅɯɺ 

ɿʥʘʯʝʥʥʷ ʩʣʦʚʘ ʘʣʛʦʨʠʪʤ (ʣʘʪʠʥʽʟʦʚ. Algorithmi ʟʘ ʘʨʘʙ. ʽʤ'ʷʤ  
ʫʟʙ. ʤʘʪʝʤʘʪʠʢʘ  ʘʣʴ-ʍʦʨʝʟʤʽ) ð ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʨʷʜʦʢ ʜʽʡ 
ʚʠʢʦʥʘʚʮʷ, ʱʦʙ ʜʦʩʷʛʪʠ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʡ; 
ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ ʚʠʢʦʥʘʥʥʷ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʘ ʜʦʩʷʛʘʻ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʟʘ 

ʩʢʽʥʯʝʥʥʠʡ ʯʘʩ  ρ . 
ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʟʘʚʞʜʠ ʘʢʪʫʘʣʴʥʘ. 
ʇʽʜ ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ 

çʘʣʛʦʨʠʪʤʽʯʥʠʭè ʫʷʚʣʝʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʷʢʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʧʦʚʠʥʥʽ 
ʩʢʣʘʜʘʪʠ ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, ʦʪʞʝ, ʚʠʟʥʘʯʘʪʠ ʮʽʣʝʥʘʧʨʘʚʣʝʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʟʘʛʘʣʴʥʦʾ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ σȟ̒Ȣσ. 
ɸʣʛʦʨʠʪʤ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʤʘʪʝʤʘʪʠʢʠ. ʂʦʞʝʥ ʫʯʝʥʴ, ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʘʣʛʦʨʠʪʤ, ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʫʤʦʚʠ ʜʦ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɸʣʛʦʨʠʪʤʽʟʘʮʽʷ ʧʨʠʪʘʤʘʥʥʘ 
ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʮʽ, ʘʣʝ ʤʘʪʝʤʘʪʠʢʘ ʷʢ ʪʦʯʥʘ ʥʘʫʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ, ʥʘʧʨʠʢʣʘʜ, 
ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʪʘʢʘ, ʱʦ ʜʣʷ ʟʘʩʚʦʻʥʥʷ  ʾʾ ʧʦʥʷʪʴ, ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ, ʷʢ 

https://uk.wikipedia.org/wiki/%D0%90%D1%80%D0%B0%D0%B1%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C-%D0%A5%D0%BE%D1%80%D0%B5%D0%B7%D0%BC%D1%96
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D1%96%D1%8F_%28%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%29
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87
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ʧʨʘʚʠʣʦ, ʨʫʭʘʪʠʩʴ ʧʦ ʢʨʦʢʘʭ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʯʠ ʨʘʥʽʰʝ ʟʫʤʦʚʣʝʥʽ ʜʽʾ. ʊʘʢʦʤʫ 
ʧʽʜʭʦʜʫ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʧʨʘʚʠʣʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʨʽʚʥʷʥʴ, 
ʥʝʨʽʚʥʦʩʪʝʡ, ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ( ʥʘ ʨʫʭ, ʨʦʙʦʪʫ, ʥʘ ʩʫʤʽʰʽ ʽ ʩʧʣʘʚʠ, ʥʘ 
ʚʽʜʩʦʪʢʠ), ʧʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʽ ʽʥʰʽ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʽ ʟʘʜʘʯʽ ( 
ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʜʽʣʴʥʠʢʘ ʘʙʦ ʟʚʝʜʝʥʥʷ ʜʨʦʙʽʚ ʜʦ ʩʧʽʣʴʥʦʛʦ 
ʟʥʘʤʝʥʥʠʢʘ), ʥʘʨʝʰʪʽ, ʧʨʦʩʪʦ ʩʧʦʩʦʙʠ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʧʨʘʚʠʣ. ʗʢʱʦ ʪʘʢʠʡ ʘʣʛʦʨʠʪʤ 
ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ, ʪʦ ʛʦʚʦʨʷʪʴ ʧʨʦ ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʚʥʷʥʥʷ, ʥʝʨʽʚʥʦʩʪʽ ʽ ʟʘʜʘʯʽ. ɼʣʷ 
ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʚ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ, ʜʝ ʞ ʪʘʤ ʤʦʞʝ ʤʽʩʪʠʪʠʩʴ ʟʥʘʡʦʤʠʡ 
ʘʣʛʦʨʠʪʤ. ɺ ʫʤʽʥʥʽ ʡʦʛʦ çʧʦʙʘʯʠʪʠè ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʜʘʯ ʫʯʥʷʤʠ,  ʷʢʽ ʛʘʨʥʦ ʟʘʩʚʦʾʣʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʠ. 

ɸʣʛʦʨʠʪʤʽʯʥʠʡ ʧʽʜʭʽʜ ï ʮʝ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʯʝʨʝʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ, ʷʢʠʡ ʦʧʠʩʫʻ ʮʝʡ ʤʝʪʦʜ. ʏʠʤ ʜʝʪʘʣʴʥʽʰʝ ʘʣʛʦʨʠʪʤ, ʪʠʤ 
ʫʩʧʽʰʥʽʰʝ ʫʯʝʥʴ ʨʦʟʚôʷʞʝ ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ. ɺʘʞʣʠʚʦ ʥʝ ʧʝʨʝʛʨʫʟʠʪʠ ʘʣʛʦʨʠʪʤ 
ʢʨʦʢʘʤʠ, ʱʦʙ ʥʝ ʧʨʠʡʰʣʦʩʴ ʜʘʚʘʪʠ ʘʣʛʦʨʠʪʤ ʜʣʷ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʚ ʥʘʚʯʘʥʥʽ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. 
ʅʝʤʝʥʰ ʚʘʞʣʠʚʦ ʡ ʪʝ, ʱʦ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʢʦʥʪʨʦʣʶ ʜʦ ʩʘʤʦʢʦʥʪʨʦʣʶ. 
ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʠʩʮʠʧʣʽʥʫʻ ʫʯʥʽʚ. 

ʅʘʧʨʠʢʣʘʜ: ʤʘʪʝʤʘʪʠʢʘ 5-6 ʢʣʘʩʽʚ ʤʽʩʪʠʪʴ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʙʘʟʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʟ ʥʘʚʯʘʥʥʷ ʧʨʘʚʠʣʘʤ ʜʽʡ ʟ ʟʚʠʯʘʡʥʠʤʠ ʽ ʜʝʩʷʪʢʦʚʠʤʠ ʜʨʦʙʘʤʠ, ʜʦʜʘʪʥʽʤʠ ʪʘ 
ʚʽʜôʻʤʥʠʤʠ ʯʠʩʣʘʤʠ, ʟʘʩʚʦʾʚʰʠ ʷʢʽ ʫʯʝʥʴ ʤʘʻ ʫʩʧʽʰʥʦ ʚʯʠʪʠʩʷ ʜʘʣʽ. ɼʫʞʝ ʙʘʛʘʪʦ 
ʧʨʘʚʠʣ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ. ʏʠʤ ʩʣʘʙʢʽʰʠʡ ʫʯʝʥʴ, ʪʠʤ 
ʚʽʨʦʛʽʜʥʽʰʝ, ʱʦ, ʷʢʱʦ ʚʽʥ ʥʝ ʫʩʚʽʜʦʤʠʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʨʦʢʽʚ ʚ ʦʧʠʩʫʚʘʥʦʤʫ ʘʣʛʦʨʠʪʤʽ, 
ʪʠʤ ʚʘʞʯʝ ʡʦʤʫ ʙʫʜʝ ʩʬʦʤʫʣʶʚʘʪʠ ʮʝ ʧʨʘʚʠʣʦ ʽ, ʪʠʤ ʙʽʣʴʰʝ, ʟʘʩʪʦʩʫʚʘʪʠ. ʅʘʚʧʘʢʠ, 
ʧʦʟʥʘʯʠʚʰʠ, ʥʘʧʨʠʢʣʘʜ, 3 ʢʨʦʢʠ ʚ ʧʨʘʚʠʣʽ, ʫʯʝʥʴ ʟʜʘʪʥʠʡ ʩʪʨʦʛʦ ʩʣʽʜʫʚʘʪʠ ʾʤ ʷʢ ʚ ʩʚʦʾʡ 
ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʫʨʦʮʽ, ʪʘʢ ʽ ʚ ʢʦʨʝʢʮʽʡʥʽʡ ʜʦʧʦʤʦʟʽ ʩʚʦʾʤ ʦʜʥʦʢʣʘʩʥʠʢʘʤ. 

ʇʨʘʢʪʠʢʘ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 5-6 ʢʣʘʩʽʚ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʘʚʠʣʘ ʜʽʡ ʥʘʜ ʜʨʦʙʘʤʠ 
ʜʦʮʽʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ (ʪʘʙʣʠʮʽ 1,2), ʚ ʦʜʥʽʡ ʢʦʣʦʥʮʽ ʷʢʦʾ 
ʚʠʦʢʨʝʤʣʝʥʦ çʢʨʦʢ ʜʽʾè, ʘ ʚ ʽʥʰʽʡ ʥʘʚʝʜʝʥʦ ʢʦʥʢʨʝʪʥʠʡ ʧʨʠʢʣʘʜ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʛʦ ʢʨʦʢʫ. ɿʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʪʘʢʦʞ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚ ʨʽʟʥʠʭ 
ʬʦʨʤʘʭ ʚ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ:  ʚʽʜ ʜʝʤʦʥʩʪʨʘʮʽʾ ʛʦʪʦʚʦʾ ʪʘʙʣʠʮʽ ʚʯʠʪʝʣʝʤ ʜʦ 
ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʫʯʥʷʤʠ. 

ʊʘʙʣʠʮʷ 1. ɼʦʜʘʚʘʥʥʷ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ 
ʑʦʙ ʟʥʘʡʪʠ ʩʫʤʫ ʜʚʦʭ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ, ʪʨʝʙʘ: 

ʂʨʦʢ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʦʛʦ ʧʨʘʚʠʣʘ ʇʨʠʢʣʘʜ: 1,03 + 12,1407 

1) ʟʨʽʚʥʷʪʠ ʚ ʜʦʜʘʥʢʘʭ ʩʫʤʫ ʮʠʬʨ ʧʽʩʣʷ ʢʦʤ 1, 0300; 12,1407 

2) ʟʘʧʠʩʘʪʠ ʜʦʜʘʥʢʠ ʦʜʠʥ ʧʽʜ ʦʜʥʠʤ ʪʘʢ, ʱʦʙ 
ʢʦʞʥʠʡ ʨʦʟʨʷʜ ʜʨʫʛʦʛʦ ʜʦʜʘʥʢʫ ʦʧʠʥʠʚʩʷ ʧʽʜ 
ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʨʷʜʦʤ ʧʝʨʰʦʛʦ ʜʦʜʘʥʢʘ; 

1,0300 
12,1407 

3) ʜʦʜʘʪʠ ʦʪʨʠʤʘʥʽ ʯʠʩʣʘ ʪʘʢ, ʷʢ ʜʦʜʘʶʪʴ 
ʥʘʪʫʨʘʣʴʥʽ; 

+10300 
121407 

 131707 

4) ʧʦʩʪʘʚʠʪʠ ʚ ʦʪʨʠʤʘʥʽʡ ʩʫʤʽ ʢʦʤʫ ʧʽʜ 
ʢʦʤʘʤʠ ʚ ʜʦʜʘʥʢʘʭ. 

+1,0300 
12,1407 
13,1707 

ʊʘʙʣʠʮʷ 2. ɺʽʜʥʽʤʘʥʥʷ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ 
ʑʦʙ ʟʥʘʡʪʠ ʨʽʟʥʠʮʶ ʜʚʦʭ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ, ʪʨʝʙʘ: 

˴͙ͪͦ͟ ͎͙͍͎͊ͦͪͭͣͦ͊ͤͦͦ͘͜͡ ͍͙ͨͪ͊͊͡ ʇʨʠʢʣʘʜ: 0,8 - 0, 593 

1) ͍ͪͤ͘͜Ύ͙ͭ ͍ ͔ͣͤ͘΄͍ͯ͊ͤͦͣͯ ͜ ͍͒͜ΩΊ͙ͣͤͯ͟ ͫͯͣͯ 
ͼ͙ͺͪ ͨͫ͜͡Ύ ͦͣ͟ 

0,800; 0, 593 
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2)  ͘ ͙͙͊ͨͫ͊ͭ ͍͒͜ΩΊ͙ͣͤ͟ ͨ͒͜ ͔ͣͤ͘΄͍͙ͯ͊ͤͣ ͭ͊͟Σ 
΅ͦ͋ ͙͚ͦ͗ͤ͟ ͪͦͪ͘Ύ͒ ͍͒͜ΩΊ͙ͣͤ͊͟ ͙͙͍ͦͨͤͫΎ ͨ͒͜ 
͍͍͙͒ͨͦ͒ͤͣ͜͜ ͪͦͪ͘Ύ͒ͦͣ ͔ͣͤ͘΄͍͎ͯ͊ͤͦͦΤ 

 
0, 800 
0, 593 

3) ͍͙͙ͦͤ͊ͭ͟ ͍͒ͤͣ͊ͤͤ͜͜Ύ ͭ͊͟Σ Ύ͟ ͍͒ͤͣ͊͜͜ΌͭΈ 
ͤ͊ͭͯͪ͊͡Έͤ͜ ;͙ͫ͊͡Τ 

-0 800 
0 593 

0 207 
4) ͍͙͙ͨͦͫͭ͊ͭ ͍ ͙͚ͦͭͪͣ͊ͤ͜ ͙ͪͤ͘͜ͼ͜ ͦͣͯ͟ ͨ͒͜ 
͙ͦͣ͊ͣ͟ ͍ ͔ͣͤ͘΄͍ͯ͊ͤͦͣͯ ͜ ͍͒͜ΩΊ͙ͣͤͯ͟Φ 

-0, 800 
0, 593 
0, 207 

ɸʥʘʣʦʛʽʯʥʽ ʪʘʙʣʠʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʟʘʩʚʦʻʥʥʽ ʫʯʥʷʤʠ ʧʨʘʚʠʣ 

ʤʥʦʞʝʥʥʷ ʪʘ ʜʽʣʝʥʥʷ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ τ. 
ʂʫʨʩ ʘʣʛʝʙʨʠ ʥʘʩʠʯʝʥʠʡ ʘʣʛʦʨʠʪʤʘʤʠ, ʟʘʩʚʦʾʚʰʠ ʷʢʽ ʫʯʝʥʴ ʫʩʧʽʰʥʦ ʚʠʨʽʰʠʪʴ  

ʙʽʣʴʰʽʩʪʴ ʟʘʜʘʯ. ɺ ʢʫʨʩʽ ʛʝʦʤʝʪʨʽʾ ʘʣʛʦʨʠʪʤʽʚ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʪʫʪ ʥʝʦʙʭʽʜʥʽ ʛʘʨʥʽ ʟʘʥʥʷ 
ʪʝʦʨʽʾ (ʷʢʘ ʟʤʽʩʪʦʚʥʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ) ʽ ʪʚʦʨʯʽʩʪʴ ʩʘʤʦʛʦ ʫʯʥʷ, ʱʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ  ʻ 
ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʥʠʤ. ɿʚʽʜʩʠ ʽ ʙʽʣʴʰ ʩʣʘʙʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʫʯʥʷʤʠ ʛʝʦʤʝʪʨʠʯʥʠʭ 
ʟʘʜʘʯ. 

ɸʣʛʦʨʠʪʤ ʚʠʢʦʥʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʨʦʟʨʽʟʥʷʪʠʩʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʩʠʪʫʘʮʽʷʭ: ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʾ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 
ɺʯʠʪʝʣʶ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʘʩʫ, ʚ ʷʢʦʤʫ ʚʽʥ ʧʨʘʮʶʻ. ʅʘʧʨʠʢʣʘʜ, ʚ 
ʩʠʣʴʥʦʤʫ ʢʣʘʩʽ ʤʦʞʣʠʚʠʡ ʘʣʛʦʨʠʪʤ ʽʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʢʦʥʢʨʝʪʥʠʭ ʢʨʦʢʽʚ, ʘʙʦ 
ʨʦʟʙʠʪʪʷ ʦʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʜʚʘ ʘʙʦ ʜʝʢʽʣʴʢʘ ( ʧʽʜʛʦʪʦʚʯʠʡ ʪʘ ʦʩʥʦʚʥʠʡ). 

ɼʣʷ ʩʣʘʙʦʚʩʪʠʛʘʶʱʠʭ ʫʯʥʽʚ ʦʟʚʫʯʝʥʠʡ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʩʪʘʻ  ʚʘʛʦʤʠʤ 
ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ. ʊʘʢʠʡ ʘʣʛʦʨʠʪʤ ʤʘʻ ʬʦʨʤʫ ʩʮʝʥʘʨʽʷ, ʦʨʛʘʥʽʟʦʚʘʥʠʡ 
ʧʦ ʧʨʠʥʮʠʧʫ çʈʦʙʠ, ʷʢ ʷè, ʜʝ ʻ ʧʦʢʨʦʢʦʚʠʡ ʟʨʘʟʦʢ ʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ. 

ʋʯʥʽ, ʷʢʽ ʛʘʨʥʦ ʟʘʩʚʦʾʣʠ ʥʝʦʙʭʽʜʥʽ ʘʣʛʦʨʠʪʤʠ, ʤʦʞʫʪʴ ʦʧʝʨʫʚʘʪʠ ʟʛʦʨʥʫʪʠʤʠ 
ʟʥʘʥʥʷʤʠ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʟʘʜʘʯ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʢʣʘʜʥʠʤʠ, ʧʨʠ 
ʮʴʦʤʫ ʚʦʥʠ ʥʝ ʚʠʪʨʘʯʘʶʪʴ ʟʫʩʠʣʣʷ ʥʘ ʧʦʰʫʢ ʨʦʟʚôʷʟʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʙʣʝʤ, 
ʟʘʩʪʦʩʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤʠ. ʇʨʘʮʷ ʟ ʚʩʪʠʛʘʶʯʠʤʠ ʫʯʥʷʤʠ ʧʦ ʟʘʩʚʦʻʥʥʶ ʘʣʛʦʨʠʪʤʽʚ ʥʝ 
ʤʝʥʰ ʚʘʞʣʠʚʘ, ʯʠʤ ʟʽ ʩʣʘʙʢʠʤʠ, ʪʘʢ, ʷʢ, ʟʘʩʚʦʾʚʰʠ ʩʧʦʯʘʪʢʫ ʧʨʦʩʪʠʡ ʘʣʛʦʨʠʪʤ, ʫʯʝʥʴ 
ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʜʨʫʛʠʡ ʷʢʽʩʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʩʪʘʻ ʧʽʜʪʨʠʤʢʦʶ ʚʯʠʪʝʣʷ ʚ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʊʦʜʽ ʤʦʞʥʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʽʥʰʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ, ʜʝ ʚ 
ʨʦʣʽ ʚʯʠʪʝʣʽʚ ï ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʚʠʩʪʫʧʘʶʪʴ ʩʘʤʽ ʫʯʥʽ. ʊʘʢʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ 
ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ. 

ʈʦʙʦʪʘ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʨʦʟʚʠʚʘʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʚʦʥʠ ʛʦʪʦʚʽ 
ʟʘʤʽʥʠʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʦʙʛʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘʢʦʾ 
ʟʘʤʽʥʠ, ʱʦ ʨʦʟʚʠʚʘʻ ʾʭ ʪʚʦʨʯʝ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʤʠʩʣʝʥʥʷ.  

ʉʢʣʘʜʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʩʘʤʠʤʠ ʫʯʥʷʤʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 
ʥʘʚʯʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ. ʋʤʽʥʥʷ ʫʯʥʽʚ ʦʬʦʨʤʠʪʠ ʩʚʦʾ ʩʫʜʞʝʥʥʷ ʽ ʚʝʩʴ ʭʽʜ ʨʦʟʚôʷʟʘʥʥʷ 
ʟʘʜʘʯʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʘʙʦ ʙʣʦʢ-ʩʭʝʤʠ ʩʫʪʪʻʚʦ ʜʠʩʮʠʧʣʽʥʫʻ ʤʠʩʣʝʥʥʷ, ʩʪʘʻ 
ʥʝʦʙʭʽʜʥʦʶ ʧʨʘʢʪʠʯʥʦʶ ʷʢʽʩʪʶ, ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʽ ʩʚʽʜʦʤʦʤʫ ʦʚʦʣʦʜʽʥʥʶ 
ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʤʦʚʦʶ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʉʢʣʘʜʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʢʪʠʚʽʟʫʻ ʨʦʟʫʤʦʚʫ 
ʜʽʷʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ ʽ ʨʦʟʚʠʚʘʻ ʾʭ ʤʘʪʝʤʘʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʫʤʽʥʥʷ çʙʘʯʠʪʠè 
ʘʣʛʦʨʠʪʤʠ ʽ ʧʨʘʮʶʚʘʪʠ ʟʘ ʥʠʤʠ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ: ʥʝ ʟʤʽʰʫʚʘʪʠ 
ʢʨʦʢʠ ʽ ʾʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʠ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ. 

ʄʦʞʥʦ ʚʠʜʽʣʠʪʠ ʜʚʘ ʩʧʦʩʦʙʠ ʥʘʚʯʘʥʥʷ ʘʣʛʦʨʠʪʤʘʤ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ  ʟ ʛʦʪʦʚʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ; 

- ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʮʽʣʣʶ ʧʽʜʚʝʩʪʠ ʫʯʥʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 
ʚʽʜʢʨʠʪʪʷ ʥʝʦʙʭʽʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ςȟ̒Ȣρτω. 
ʎʽ ʰʣʷʭʠ ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ɹʽʣʴʰ ʪʦʛʦ, ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʡʜʝ ʙʽʣʴʰ ʫʩʧʽʰʥʦ, ʷʢʱʦ ʮʽ ʜʚʘ ʰʣʷʭʠ ʧʦʻʜʥʫʶʪʴʩʷ. 
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çɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘʙʘʛʘʪʦ ʮʽʥʥʽʰʝ, ʢʦʣʠ ʫʯʝʥʴ 
ʚʽʜʢʨʠʚʘʻ ʚʽʜʧʦʚʽʜʥʽ ʘʣʛʦʨʪʠʤʠ ʩʘʤ (ʷʢʱʦ, ʟʚʠʯʘʡʥʦ, ʟʘʜʘʯʘ ʜʣʷ ʥʴʦʛʦ ʧʦʩʠʣʴʥʘ) ʘʙʦ ʟʘ 

ʜʦʧʦʤʦʥʦʶ ʚʯʠʪʝʣʷ, ʘ ʥʝ ʦʪʨʠʤʫʻ ʾʭ ʚ ʛʦʪʦʚʦʤʫ ʚʠʛʣʷʜʽè ςȟ ̒Ȣρτς. 
ɺ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ 3 ʝʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ: 

1. ɺʚʝʜʝʥʥʷ ʘʣʛʦʨʠʪʤʫ (ʘʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽ 
ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. ɺʽʜʢʨʠʪʪʷ ʘʣʛʦʨʠʪʤʫ ʫʯʥʝʤ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 
ʚʯʠʪʝʣʷ. ʌʦʨʤʫʣʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ. ɹʣʦʢ-ʩʭʝʤʘ, ʪʘʙʣʠʮʷ, ʩʧʠʩʦʢ). 

2. ɿʘʩʚʦʻʥʥʷ ( ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʘʣʛʦʨʠʪʤ ʽ 
ʟʘʩʚʦʻʥʥʷ ʾʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ). 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ (ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚ ʟʥʘʡʦʤʽʡ ʽ ʥʝʟʥʘʡʦʤʽʡ 
ʩʠʪʫʘʮʽʷʭ). 
ɺ 90-ʩʪʽ ʨʦʢʠ 20-ʛʦ ʩʪʦʣʽʪʪʷ ʟʥʠʟʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʰʢʦʣʽ. ɿ ʧʝʨʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʥʦʚʦʚʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ 
ʟʘʛʘʣʴʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʰʢʦʣʷʨʽʚ. ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ ʥʘ ʚʠʚʯʝʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. ɺ ʙʽʣʴʰʦʩʪʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ ʚʝʣʠʢʠʡ 
ʚʽʜʩʦʪʦʢ ʜʽʪʝʡ ʤʘʻ ʩʣʘʙʢʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ. ʇʝʨʝʭʦʜʷʯʠ ʟ ʢʣʘʩʫ ʚ ʢʣʘʩ, ʚʦʥʠ ʧʝʨʝʥʦʩʷʪʴ ʟ 
ʩʦʙʦʡ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ, ʷʢʠʡ ʱʝ ʙʽʣʴʰʝ ʟʥʠʞʫʻʪʴʩʷ ʧʦ ʟʨʦʟʫʤʽʣʠʤ ʧʨʠʯʠʥʘʤ. ʄʦʪʠʚʘʮʽʷ 
ʥʘ ʥʘʚʯʘʥʥʷ ʩʣʘʙʢʘ. ʇʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʘʣʦ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʦʙʣʝʤ ʚ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʄʦʪʠʚʘʮʽʷ ʰʢʦʣʷʨʘ ʜʦ ʥʘʚʯʘʥʥʷ ʙʫʜʝ ʪʠʤ ʩʠʣʴʥʽʰʦʶ, ʯʠʤ ʙʽʣʴʰ 
ʷʚʥʦ ʙʫʜʝ ʧʦʤʽʪʥʘ ʚʽʜʜʘʯʘ ʡʦʛʦ ʟʫʩʠʣʴ. ʎʝ ʤʦʞʣʠʚʦ, ʷʢʱʦ ʚ ʥʴʦʛʦ ʙʫʜʝ ʜʝʷʢʘ ʜʦʜʘʪʢʦʚʘ 
ʧʽʜʪʨʠʤʢʘ, ʢʨʽʤ ʪʝʢʩʪʫ ʧʽʜʨʫʯʥʠʢʘ. ʊʘʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʘʣʛʦʨʠʪʤ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʘʥʠʭ ʜʞʝʨʝʣ 
1. ɻʣʝʡʟʝʨ ɻ.ɼ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʰʢʦʣʝ: ʂʥ. ʜʣʷ     
ʫʯʠʪʝʣʷ: ʀʟ ʦʧʳʪʘ ʨʘʙʦʪʳ /- ʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1989. - 240 ʩ.  

2. ʃʘʥʜʘ ʃ.ʅ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʚ ʦʙʫʯʝʥʠʠ / ʧʦʜ ʦʙʱ. ʨʝʜ.: ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ɹ.ɺ.         
ɹʠʨʶʢʦʚʘ. ïʄ.: ʇʨʦʩʚʝʱʝʥʠʝ, 1966. ï523 ʩ. 

3. ʉʪʘʨʦʢʦʞʝʚʘ ɽ.ʀ. ʂʫʨʩ ʣʝʢʮʠʡ. ʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʡ 
ʰʢʦʣʝ. ʃʝʢʮʠʷ 8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ. 2008 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://refdb.ru/look/1393028Ȥpall.html  
4. ʈʦʟʫʤʝʥʢʦ ɸ.ʆ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʢʦʚʦ-ʩʠʤʚʦʣʴʥʦʾ ʥʘʦʯʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ 
ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ 5-6 ʢʣʘʩʽʚ // // ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ : 
ʪʝʦʨʽʷ, ʽʩʪʦʨʽʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ï ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ï ʉʫʤʠ: ʉʫʤɼʇʋ, 
2015.-ˉ10 (54). ʉ.298-306 
ɸʥʦʪʘʮʽʷ. ʉʘʤʦʪʦʡ ʄ. ʇʨʦ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ. ʋ 

ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ, 
ʷʢʘ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʪʽʣʴʢʠ ʜʦʚʦʜʠʪʴ ʩʚʦʶ ʚʘʞʣʠʚʽʩʪʴ ʽ ʟʥʘʯʫʱʽʩʪʴ ʚ ʰʢʽʣʴʥʦʤʫ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɿʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʚ 
ʥʘʚʯʘʥʥʽ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ, ʘʜʞʝ ʘʣʛʦʨʠʪʤ ʜʣʷ ʩʣʘʙʢʦʛʦ 
ʫʯʥʷ ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʚʽʜʥʦʚʠʪʠ ʩʚʦʾ ʟʥʘʥʥʷ, ʘ ʨʘʟʦʤ ʟ ʮʠʤ ʽ ʩʚʦʶ 
ʩʘʤʦʦʮʽʥʢʫ, ʘ ʜʣʷ ʩʠʣʴʥʦʛʦ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʪʚʦʨʯʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʅʘʚʝʜʝʥʦ 
ʧʨʠʢʣʘʜʠ ʘʣʛʦʨʠʪʤʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ, ʘʣʛʦʨʠʪʤʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʘʣʛʦʨʠʪʤʽʯʥʠʡ 
ʩʪʠʣʴ ʤʠʩʣʝʥʥʷ, ʘʣʛʦʨʠʪʤʽʯʥʘ ʢʫʣʴʪʫʨʘ, ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʧʨʠʢʣʘʜʠ ʘʣʛʦʨʠʪʤʽʚ. 

Abstract. Samotoj M. On the formation of the algorithmic cultures students. In the 
article the problem of forming algorithmic culture of students, which over time only proves its 
importance and significance in the schools. The attempt to show that the application of 
learning algorithms improves the performance, because the algorithm for weak learner is a 
tool that allows him to restore their knowledge, and with it their self-esteem, and strong is the 
possibility of creative growth. Examples of algorithms in mathematics. 

Keywords: algorithm, algorithmic learning math, algorithmic thinking style, 
algorithmic culture, creation of algorithms, examples of algorithms. 
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ʉʝʨʛʽʻʥʢʦ ɸʣʣʘ  
ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ 

al.serginco2016@yandex.ru 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʆ.ʆ. ʆʜʽʥʮʦʚʘ 

˿͔͎ͪ͜Ίͤͦ͟ ˢ. 
ʈɽɸʃɯɿɸʎɯʗ ʄɯɾʇʈɽɼʄɽʊʅʀʍ ɿɺʗɿʂɯɺ ʅɸ ʇʈʀʂʃɸɼɯ ʇʈɽɼʄɽʊɯɺ 

ʇʈʀʈʆɼʅʀʏʆ-ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʎʀʂʃʋ 
ɸʢʪʫʘʣʴʥʽʩʪʴ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʩʝʨʝʜʥʴʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ï 

ʜʘʪʠ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʽʥʥʽ ʛʣʠʙʦʢʽ ʪʘ ʤʽʮʥʽ ʟʥʘʥʥʷ ʟ ʪʦʯʥʠʭ ʥʘʫʢ, ʚʠʨʦʙʠʪʠ ʚʤʽʥʥʷ ʽ 

ʥʘʚʠʯʢʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ ʚʠʢʣʘʜʘʥʥʷ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʚʽʜʽʛʨʘʶʪʴ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʷʢ ʬʘʢʪʦʨ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. [1] 

ʂʦʞʝʥ ʧʨʠʨʦʜʥʠʯʠʡ ʧʨʝʜʤʝʪ ʚʠʚʯʘʻ ʯʘʩʪʠʥʫ ʧʨʠʨʦʜʠ ʣʠʰʝ ʟ ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʘ ʚʩʽ ʨʘʟʦʤ ʚʦʥʠ ʜʘʶʪʴ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʧʨʦ ʥʝʾ. ɯʥʪʝʛʨʘʮʽʷ ï ʮʝ ʦʙôʻʜʥʘʥʥʷ ʯʘʩʪʠʥ 

ʫ ʮʽʣʝ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ, ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ 

ʨʽʚʥʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʟʚʦʜʠʪʴʩʷ 

ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʯʝʥʥʷ  ̔ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʨʝʘʣʴʥʦ ʾ

ʜʽʡʩʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ  ̒ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ  ̔ ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʡ ʚʠʭʦʚʘʥʥʽ ʰʢʦʣʷʨʽʚ. [2] 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʩʠʣʶʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʟʥʘʯʫʱʦʩʪʽ ʡ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʩʝʨʝʜʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʧʨʝʜʤʝʪʽʚ 

ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʽʩʥʫʚʘʥʥʷʤ ʰʪʫʯʥʦʛʦ ʨʦʟʨʠʚʫ ʤʽʞ ʩʧʦʨʽʜʥʝʥʠʤʠ 

ʛʘʣʫʟʷʤʠ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ - ʮʝ ʜʠʜʘʢʪʠʯʥʘ ʢʘʪʝʛʦʨʽʷ, 

ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʦʤʫ ʽ ʚʟʘʻʤʦʟʫʤʦʚʣʝʥʦʤʫ ʚʠʚʯʝʥʥʽ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʫ ʰʢʦʣʽ [5]. 

ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

¶ ʫʟʛʦʜʞʝʥʝ ʚ ʯʘʩʽ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʤʝʪʦʶ ʾʭ ʚʟʘʻʤʥʦʾ 

ʧʽʜʪʨʠʤʢʠ;  

¶ ʦʙˇʨʫʥʪʦʚʘʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʴ;  

¶ ʻʜʥʽʩʪʴ ʚʠʤʦʛ ʜʦ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ;  

¶ ʣʽʢʚʽʜʘʮʽʶ ʥʝʚʠʧʨʘʚʜʘʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ ʚ ʟʤʽʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ;  

¶ ʧʦʢʘʟ ʩʧʽʣʴʥʦʩʪʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ (ʛʝʥʝʨʘʣʽʟʘʮʽʷ 

ʟʥʘʥʴ);  

¶ ʨʦʟʢʨʠʪʪʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʧʦʢʘʟ ʻʜʥʦʩʪʽ ʩʚʽʪʫ;  

¶ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. [3] 

ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ ʥʝ ʧʦʨʫʰʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʨʽʟʥʠʭ ʥʘʫʢ, ʘ ʣʠʰʝ ʟʙʘʛʘʯʫʶʪʴ ʾʭ 

ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʧʨʠʨʦʜʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʚʣʘʩʪʠʚʫ ʾʤ ʩʚʦʻʨʽʜʥʽʩʪʴ. 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ:  

1. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʛʨʘʤʘʤʠ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ.  

2. ʋʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʪʝʤʘʤʠ ʟ ʮʠʭ ʧʨʝʜʤʝʪʽʚ.  

3. ʉʧʽʚʧʨʘʮʷ ʤʽʞ ʚʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʛʝʦʛʨʘʬʽʾ.  

4. ʉʧʽʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʫʨʦʢʽʚ.  

5. ɺʟʘʻʤʦʚʽʜʚʽʜʫʚʘʥʥʷ ʫʨʦʢʽʚ ʟ ʮʠʭ ʧʨʝʜʤʝʪʽʚ.  

6. ʉʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʠʭ ʧʦʟʘʢʣʘʩʥʠʭ ʟʘʭʦʜʽʚ ʟ ʜʘʥʠʭ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ. 

[2] 
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ 

 

 

 

 

 

 

 

 

ʈʠʩ.1. 

ʍʨʦʥʦʣʦʛʽʯʥʽ ʟʚ'ʷʟʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʟʛʦʜʞʝʥʝ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʽʚ ʫ ʯʘʩʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʞʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʻʜʥʦʩʪʽ ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʴ, ʬʘʢʪʽʚ 

ʧʦʣʦʞʝʥʴ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚʩʝ ʙʽʣʴʰʝ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʦʪʨʝʙʫʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ (ʬʽʟʠʢʘ, ʭʽʤʽʷ, ʽʥʬʦʨʤʘʪʠʢʘ, ʙʽʟʥʝʩ, ʬʽʥʘʥʩʠ ʪʦʱʦ), ʘ 

ʚʽʜʪʘʢ ʨʦʟʰʠʨʶʻʪʴʩʷ ʢʦʣʦ ʫʯʥʽʚ, ʜʣʷ ʷʢʠʭ ʤʘʪʝʤʘʪʠʢʘ ʩʪʘʻ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʤ 

ʧʨʝʜʤʝʪʦʤ. ʂʨʽʤ ʪʦʛʦ, ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʢʦʞʥʘ ʣʶʜʠʥʘ ʚ ʪʽʡ ʯʠ 

ʽʥʰʽʡ ʤʽʨʽ ʤʘʻ ʩʧʨʘʚʫ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʧʣʘʥʫʚʘʥʥʷʤ, ʤʦʜʝʣʶʚʘʥʥʷʤ, ʧʨʠʡʦʤʘʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʙʫʜʦʚ ʪʘ ʚʠʤʽʨʶʚʘʥʴ, ʩʢʣʘʜʘʥʥʷʤ ʪʘ ʯʠʪʘʥʥʷʤ ʪʘʙʣʠʮʴ, ʩʭʝʤ, ʜʽʘʛʨʘʤ, 

ʛʨʘʬʽʢʽʚ, ʚʠʢʦʥʘʥʥʷʤ ʘʣʛʦʨʠʪʤʽʚ, ʘʥʘʣʽʟʦʤ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. 

ɼʦʙʨʝ ʩʢʘʟʘʚ ʧʨʦ ʮʽ ʷʢʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʨʘʜʷʥʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʉ. ʃ. ʉʦʙʦʣʻʚ 

(1908ï1989): çɭ ʦʜʥʘ ʥʘʫʢʘ, ʙʝʟ ʷʢʦʾ ʥʝʤʦʞʣʠʚʘ ʥʽʷʢʘ ʽʥʰʘ. ʎʝ ʤʘʪʝʤʘʪʠʢʘ. ɰʾ ʧʦʥʷʪʪʷ, 

ʫʷʚʣʝʥʥʷ ʽ ʩʠʤʚʦʣʠ ʻ ʤʦʚʦʶ, ʷʢʦʶ ʨʦʟʤʦʚʣʷʶʪʴ, ʧʠʰʫʪʴ ʽ ʜʫʤʘʶʪʴ ʽʥʰʽ ʥʘʫʢʠ. ɺʦʥʘ 

ʧʦʷʩʥʶʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʢʣʘʜʥʠʭ ʷʚʠʱ, ʟʚʦʜʷʯʠ ʾʭ ʜʦ ʧʨʦʩʪʠʭ, ʝʣʝʤʝʥʪʘʨʥʠʭ ʷʚʠʱ 

ʧʨʠʨʦʜʠ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʜʘʣʝʢʦ ʥʘʧʝʨʝʜ ʽʟ ʚʝʣʠʯʝʟʥʦʶ ʪʦʯʥʽʩʪʶ ʭʽʜ ʨʝʯʝʡè [3]. ʆʪʞʝ, 

ʤʘʪʝʤʘʪʠʢʘ - ʮʝ ʥʝ ʪʽʣʴʢʠ ʩʘʤʦʩʪʽʡʥʘ ʥʘʫʢʘ ʧʨʦ çʤʘʪʝʤʘʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠè, ʘ ʡ ʤʦʚʘ 

ʽʥʰʠʭ ʥʘʫʢ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʚ ʰʢʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʥʘʦʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʚ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ.  

ʊʘʙʣʠʮʷ 1. 

ʇʨʝʜʤʝʪ ɻʦʣʦʚʥʽ ʧʠʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʄʘʪʝʤʘʪʠʯʥʘ ʩʢʣʘʜʦʚʘ 

ʍʽʤʽʷ ɺʘʣʝʥʪʥʽʩʪʴ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʃʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ 

ɿʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʤʘʩʠ ʨʝʯʦʚʠʥ ʧʽʜ 

ʯʘʩ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʃʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʧʨʷʤʘ ʽ ʦʙʝʨʥʝʥʘ 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, ʥʘʙʣʠʞʝʥʥʽ 

ʦʙʯʠʩʣʝʥʥʷ 

ʍʽʤ̔ʯʥʠʡ ʟʚôʷʟʦʢ ʽ ʙʫʜʦʚʘ ʨʝʯʦʚʠʥʠ ɻʨʘʬ, ʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ʇʨʷʤʘ ʽ ʦʙʝʨʥʝʥʘ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, 

ʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʥʘʙʣʠʞʝʥʽ 

ʦʙʯʠʩʣʝʥʥʷ 

ʍʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʃʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʧʨʷʤʘ 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ 

ɿʘʜʘʯʽ ʥʘ ʨʦʟʯʠʥʠ ʪʘ ʩʧʣʘʚʠ ɺʽʜʩʦʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ, ʧʨʷʤʘ ʽ 

ʦʙʝʨʥʝʥʘ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, 

ʥʘʙʣʠʞʝʥʽ ʦʙʯʠʩʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʭʨʦʥʦʣʦʛʽʯʥʽ 

ʩʫʧʨʦʚʦʜʞʫʶʯʽ ʧʦʧʝʨʝʜʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʧʦʥʷʪʽʡʥʽ 

ʬʘʢʪʠʯʥʽ 

ʧʝʨʩʧʝʢʪʠʚʥʽ 
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ɿʘʜʘʯʽ ʥʘ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ɺʽʜʩʦʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ, ʣʽʥʽʡʥʽ ʽ 

ʢʚʘʜʨʘʪʠʯʥʽ ʨʽʚʥʷʥʥʷ, ʥʘʙʣʠʞʝʥʥʽ 

ʦʙʯʠʩʣʝʥʥʷ 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʫʨʩʫ ʭʽʤʽʾ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʫʤʽʥʥʷ ʫʯʥʽʚ 

ʨʦʟʚ¡̫ʟʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʘʜʘʯʽ. 

ʈʦʟʚôʷʟʫʚʘʥʥʷ  ʟʘʜʘʯ ʩʧʨʠʷʻ ʨʦʟʫʤʽʥʥʶ ʫʯʥʷʤʠ ʭʽʤʽʯʥʠʭ ʪʝʦʨʽʡ, ʟʘʢʦʥʽʚ, 

ʚʩʪʘʥʦʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚʤʽʞ ʷʚʠʱʘʤʠ, ʫʟʘʛʘʣʴʥʝʥʥʶ ʽ ʟʘʢʨʽʧʣʝʥʥʶ 

ʟʥʘʥʴ, ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʢʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʫʢʦʚʮʽ-ʤʝʪʦʜʠʩʪʠ ʚ ʦʙʣʘʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʭʽʤʽʾ ʎʠʪʦʚʠʯ ɯ.ʂ. ʽ ʇʨʦʪʘʩʦʚ ʇ.ʅ. 

ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʨʦʟʚ¡̫ʟʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʘʜʘʯ ʟ ʭʽʤʽʾ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ: 

Å ʤʝʪʦʜ ʧʨʦʧʦʨʮʽʡ; 

Å ʤʝʪʦʜ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʦʜʠʥʠʮʽ; 

Å ʤʝʪʦʜ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ . 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʫ ʢʣʘʩʘʭ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ɿʘʜʘʯʘ 1. ʇʨʠ ʷʢʽʡ ʢʠʩʣʦʪʥʦʩʪʽ ʩʫʤʘ ʛʽʜʨʦʛʝʥ-ʽʦʥʽʚ 
+H  ʽ ʛʽʜʨʦʢʩʠʜ-ʽʦʥʽʚ 

-OH  ʚ 

ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʚʦʜʠ ʙʫʜʝ ʥʘʡʤʝʥʰʦʶ? 

ʈʦʟʚôʷʟʘʥʥʷ. ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ: x  ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʽʜʨʦʛʝʥ-ʽʦʥʽʚ 
+H , yï 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʽʜʨʦʢʩʠʜ-ʽʦʥʽʚ 
-OH .  

kxy= , ʜʝ kï ʩʪʘʣʘ ʜʣʷ ʚʦʜʠ (ʧʨʠ CA25 , 
1410-=k ). ɿʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 
x

k
xyxu +=+= . ʇʨʦʜʠʬʝʨʝʥʮʽʶʚʘʚʰʠ  

ʬʫʥʢʮʽʶ 
x

k
xxu +=)( , ʟʥʘʭʦʜʠʤʦ: 

2

' 1)(
x

k
xu -=  ʽ 0)(' =xu  ʧʨʠ kx °= .  

ʆʩʢʽʣʴʢʠ 0>x , ʪʦ ʬʫʥʢʮʽʷ ʤʘʻ ʻʜʠʥʫ ʩʪʘʮʽʦʥʘʨʥʫ ʪʦʯʢʫ ʥʘ ʚʩʽʡ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ. ɿʥʘʡʰʦʚʰʠ ʜʨʫʛʫ ʧʦʭʽʜʥʫ  
3

'' 2
)(

x

k
xu =   ʪʘ ʾʾ ʟʥʘʯʝʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʪʦʯʮʽ 

0
2

)('' >=
k

ku , ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʘʪʥʴʦʾ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʨʦʙʠʤʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʪʦʯʢʘ kx=  ʻ ʪʦʯʢʦʶ ʤʽʥʽʤʫʤʫ. ɿʘʚʜʷʢʠ ʻʜʥʦʩʪʽ ʩʪʘʮʽʦʥʘʨʥʦʾ ʪʦʯʢʠ 

ʬʫʥʢʮʽʷ )(xu  ʜʦʩʷʛʘʻ ʚ ʥʽʡ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʘ ʟʛʘʜʘʥʠʤ ʟʘʢʦʥʦʤ ky= .  

ʆʪʞʝ, ʩʫʤʘ ʽʦʥʽʚ ʚʦʜʠ ʙʫʜʝ ʥʘʡʤʝʥʰʦʶ, ʷʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ 
+H  ʽ -OH  

ʙʫʜʫʪʴ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ ʧʨʠ ʥʝʡʪʨʘʣʴʥʽʡ ʨʝʘʢʮʽʾ )( kyx == . 

ɿʘʜʘʯʘ 2. ɼʨʽʞʜʞʽ ʨʦʩʪʫʪʴ ʫ ʮʫʢʨʦʚʦʤʫ ʨʦʟʯʠʥʽ ʪʘʢ, ʱʦ ʾʭ ʤʘʩʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

%3  ʟʘ ʢʦʞʥʫ ʛʦʜʠʥʫ. ɿʥʘʡʜʽʪʴ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʤʘʩʠ ʜʨʽʞʜʞʽʚ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ, 

ʷʢʱʦ ʾʾ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ 1ʛ. 
ʈʦʟʚôʷʟʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʜʘʥʦʾ ʟʘʜʘʯʽ ʻ ʬʫʥʢʮʽʷ 

tttm 03,1)03,01()( =+= . ɼʣʷ ʬʫʥʢʮʽʾ f , ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʚ ʪʦʯʮʽ x, ʽ ʜʦʩʪʘʪʥʴʦ 

ʤʘʣʠʭ xD  ʤʘʻ ʤʽʩʮʝ ʥʘʙʣʠʞʝʥʘ ʨʽʚʥʽʩʪʴ: () xxfxfxf DÖ+º )()(
0

'

0
.  
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ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʮʽʻʶ ʬʦʨʤʫʣʦʶ, ʤʘʻʤʦ: 1
0
=x , 03,0=Dx , 1)( 6

1

00
==xxf , 

6

1

6

1
)( 6

5

0

' =Ö=
-

xxf  ʽ, ʦʪʞʝ, 005,103,0
6

1
1)03,01( 6

1

ºÖ+º+ (ʛ). [4] 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ ʻ ʨʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʇʨʠʢʣʘʜʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʩʦʙʦʤ ʟʜʽʡʩʥʝʥʥʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ, ʟʤʽʩʪʦʚʦʛʦ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟ ʧʨʘʢʪʠʢʦʶ ʪʘ 

ʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʠʤʠ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚ ʥʘʚʯʘʥʥʽ, ʚ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ.  
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ɸʥʦʪʘʮʽʷ. ʉʝʨʛʽʻʥʢʦ ɸ. ʈʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʥʘ ʧʨʠʢʣʘʜʽ 

ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʢʠ ʟ ʧʨʝʜʤʝʪʘʤʠ ʧʨʠʨʦʜʥʠʯʦ - ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ 

ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ. ʈʦʟʛʣʷʥʫʪʽ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. ʅʘʚʝʜʝʥʦ ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ ʧʨʠ ʨʦʟʚ¡̫ʟʫʚʘʥʥʽ ʭʽʤʽʯʥʠʭ ʟʘʜʘʯ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ, ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʧʨʠ ʨʦʟʚ¡̫ʟʘʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʘʜʘʯ ʟ ʭʽʤʽʾ. 

 

Abstract. Sergienko ɸ. Implementation of interdisciplinary relationsonthe example 

of subjectsofnatural mathematicalcycle. There is analyze the inter disciplinary connections 

of mathematics with the subjects of natural ïmathematical cyclein the framework of the 

primary school in this article. It is discussed the importance, functions and classification of 

inter disciplinary connections. Specific example sofuse of mathemat alapparatus in the school 

subjects, includingchemistry. 

Keywords:interdisciplinary connections, the mathematic alapparatus, mathematical 

methodstosolvecomputationalproblemsinchemistry. 
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ʉʽʥʯʫʢ ɺʽʢʪʦʨʽʷ  
ʉʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʫ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ çʄʘʪʝʤʘʪʠʢʘ*è 

z-0094@mail.ru 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɸ.ʆ. ʈʦʟʫʤʝʥʢʦ 

˿ͤ͜;ͯ͟ ˤ. 
ɿʄɯʉʊʆɺɸ ʃɯʅɯʗ ɺʀɺʏɽʅʅʗ ʊʆʊʆɾʅʀʍ ʇɽʈɽʊɺʆʈɽʅʔ ɺʀʈɸɿɯɺ ʋ 

ʉʊɸʈʐɯʁ ʐʂʆʃɯ 
ʇʠʪʘʥʥʷ ʧʨʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ ï ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ 

ʤʘʪʝʤʘʪʠʢʠ. ɹʝʟ ʟʥʘʥʥʷ ʪʦʪʦʞʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʙ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ, 

ʜʦʚʦʜʠʪʠ ʪʝʦʨʝʤʠ, ʥʝ ʤʦʞʥʘ ʚʠʚʯʘʪʠ ʡ ʚʫʟʽʚʩʴʢʫ ʤʘʪʝʤʘʪʠʢʫ.  

ʊʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ ʩʪʘʥʦʚʣʷʪʴ ʟʤʽʩʪ ʦʜʥʽʻʾ ʟ ʯʦʪʠʨʴʦʭ ʧʨʦʚʽʜʥʠʭ ʣʽʥʽʡ 

ʰʢʣ̔ʴʥʦʛʦ ʢʫʨʩʫ ʘʣʛʝʙʨʠ. ʋʤʽʥʥʷ ʚʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ ʥʝʦʙʭʽʜʥʽ ʥʝ ʣʠʰʝ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ; ʚʦʥʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʟ ʬʽʟʠʢʠ ʪʘ 

ʜʝʷʢʠʭ ʽʥʰʠʭ ʰʢʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ɺʽʜʦʤʠʡ ʘʥʛʣʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʋ. ʉʦʡʻʨ ʟʘʟʥʘʯʘʚ, 

ʱʦ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʙʘʛʘʪʦ ʯʦʛʦ ʚ ʥʘʫʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦʙʨʝ ʽ ʛʨʘʤʦʪʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʚʦʶ ʥʘʡʧʨʦʩʪʽʰʦʾ ʘʣʛʝʙʨʠ, ʘ ʚʤʽʥʥʷ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʝʣʝʤʝʥʪʘʨʥʽ 

ʘʣʛʝʙʨʘʾʯʥʽ ʚʠʨʘʟʠ ʜʦʩʠʪʴ ʢʦʨʠʩʥʝ ʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʣʛʝʙʨʠ ʩʫʯʘʩʥʦʩʪʽ. 

ʋʯʥʽ ʧʦʯʠʥʘʶʪʴ ʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʯʠʩʣʦʚʠʤʠ ʪʘ ʙʫʢʚʝʥʠʤʠ ʚʠʨʘʟʘʤʠ 

ʱʝ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʪʘ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʚʯʘʪʠ ʾʭ ʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ 5-6 ʢʣʘʩʽʚ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʨʘʟʽʚ ʟʘ ʟʘʢʦʥʘʤʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ. ɸ ʫ 

ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʧʦʪʨʽʙʥʦ ʥʘ ʦʩʥʦʚʽ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ, ʧʦʛʣʠʙʠʪʠ ʪʘ 

ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʫʯʥʽʚ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʜʦʙʨʝ ʟʘʩʚʦʾʪʠ ʧʦʥʷʪʪʷ ʧʨʦ 

ʚʠʨʘʟʠ ʪʘ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʨʽʟʥʠʭ ʪʠʧʽʚ (ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʽʚ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʜʦʚʝʜʝʥʥʷ 

ʪʦʪʦʞʥʦʩʪʝʡ ʪʦʱʦ) [3]. 

ʋ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʪʘ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʪʚʦʨʝʥʴ, ʚ ʦʩʥʦʚʥʠʭ 

ʨʠʩʘʭ ʚʞʝ ʩʬʦʨʤʦʚʘʥʘ, ʧʨʦʜʦʚʞʫʻ ʧʦʩʪʫʧʦʚʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ. ɼʦ ʥʝʾ ʪʘʢʦʞ 

ʜʦʜʘʶʪʴʩʷ ʜʝʷʢʽ ʥʦʚʽ ʚʠʜʠ ʧʝʨʝʪʚʦʨʝʥʴ (ʥʘʧʨʠʢʣʘʜ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ), ʧʨʦʪʝ 

ʚʦʥʠ ʣʠʰʝ ʟʙʘʛʘʯʫʶʪʴ ʾʾ, ʨʦʟʰʠʨʶʶʪʴ ʾʾ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ ʥʝ ʟʤʽʥʶʶʪʴ ʾʾ ʩʪʨʫʢʪʫʨʫ [2, 

c. 92]. 

ʋ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʦʩʥʦʚʥʠʭ ʟʤʽʩʪʦʚʠʭ 

ʣʽʥʽʡ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷʤ ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʨʝʜʤʝʪʘʭ ʧʨʦʨʦʜʥʠʯʦ ï ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʃʽʥʽʷ ʪʦʪʦʞʥʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʚʯʝʥʥʷʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ, ʧʦʢʘʟʥʠʢʦʚʽ, 

ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʪʘ ʩʪʝʧʝʥʝʚʦʾ ʬʫʥʢʮʽʡ. ʌʦʨʤʫʣʠ ʪʨʠʛʦʥʦʤʝʪʨʽʾ, ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʽ ʪʦʪʦʞʥʦʩʪʽ, ʪʦʪʦʞʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʽʨʨʘʮʽʦʥʘʣʴʥʠʤʠ ʚʠʨʘʟʘʤʠ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʽʚ, ʜʦʚʝʜʝʥʥʷ ʪʦʪʦʞʥʦʩʪʝʡ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, 

ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʾʭ ʩʠʩʪʝʤ, ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʩʢʣʘʜʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʫ ʫʯʥʽ ʥʘ ʨʽʚʥʽ ʦʙʦʚôʷʟʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʶʪʴ ʦʧʘʥʫʚʘʪʠ 

ʪʘʢʽ ʟʥʘʥʥʷ ʪʘ ʫʤʽʥʥʷ: 

- ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ, ʧʦʢʘʟʥʠʢʦʚʽ, ʣʦʛʘʨʠʬʤʽʯʥʫ ʽ ʩʪʝʧʝʥʝʚʫ 
ʬʫʥʢʮʽʡ, ʟʥʘʪʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʤʽʪʠ ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʮʠʭ ʬʫʥʢʮʽʡ; 

- ʟʥʘʪʠ ʦʩʥʦʚʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ, ʧʦʢʘʟʥʠʢʦʚʽ ʡ ʣʦʛʘʨʠʬʤʽʯʥʽ ʪʦʪʦʞʥʦʩʪʽ ʪʘ ʚʤʽʪʠ 
ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʨʘʟʽʚ; 

- ʈʦʟʚôʷʟʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ, ʧʦʢʘʟʥʠʢʦʚʽ ʡ ʣʦʛʘʨʠʬʤʽʯʥʽ, 

ʽʨʨʘʮʽʦʥʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. [1, ʩ.332] 

ʋ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʥʘʙʫʚʘʶʪʴ ʨʦʟʚʠʪʢʫ ʪʘʢʽ ʟʤʽʩʪʦʚʽ ʣʽʥʽʾ: ʯʠʩʣʘ ʡ 

ʦʙʯʠʩʣʝʥʥʷ, ʚʠʨʘʟʠ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ, 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ, ʩʪʝʧʝʥʝʚʠʭ, ʧʦʢʘʟʥʠʢʦʚʠʭ, 

ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʚʠʨʘʟʽʚ. ɺʠʨʦʙʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʧʦʚôʷʟʘʥʘ ʟ ʰʠʨʦʢʠʤ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʩʦʪʢʽʚ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʩʬʦʨʤʫʚʘʪʠ ʚ  ʫʯʥʽʚ ʥʘʚʠʯʢʠ ʚʽʜʩʦʪʢʦʚʠʭ 

ʦʙʯʠʩʣʝʥʴ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʟʦʢʨʝʤʘ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ. ʈʦʟʛʣʷʜ 

ʩʢʣʘʜʥʠʭ  ʚʽʜʩʦʪʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʦʜʥʫ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʧʝʥʝʚʠʭ ʽ 

ʧʦʢʘʟʥʠʢʦʚʠʭ ʬʫʥʢʮʽʡ. 

ʇʝʚʥʝ ʤʽʩʮʝ ʚ  ʢʫʨʩʽ ʟʘʡʤʘʶʪʴ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ, 

ʩʪʝʧʝʥʝʚʠʭ ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʚʠʨʘʟʽʚ. ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʙʘʛʘʪʴʤʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ. ɰʭ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ. ʇʝʨʰʘ ʛʨʫʧʘ 

ʬʦʨʤʫʣ ʚʩʪʘʥʦʚʣʶʻ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ ʢʦʣʘ ð ʮʝ ʪʘʢ ʟʚʘʥʽ ʦʩʥʦʚʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɼʨʫʛʘ ʛʨʫʧʘ ʬʦʨʤʫʣ ʤʘʻ ʩʚʦʾʤ ʜʞʝʨʝʣʦʤ ʩʠʤʝʪʨʽʶ ʽ ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʨʫʭʫ ʪʦʯʢʠ ʧʦ ʢʦʣʫ.  

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʬʦʨʤʫʣ ʟʚʝʜʝʥʥʷ. ʊʨʝʪʶ ʛʨʫʧʫ ʪʦʪʦʞʥʦʩʪʝʡ ʧʦʨʦʜʞʫʶʪʴ 

ʧʦʚʦʨʦʪʠ ʪʦʯʢʠ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘ ʢʦʣʘ.  

ɼʝʪʘʣʴʥʽʰʝ ʱʦʜʦ ʪʝʤʠ, ʚ ʷʢʠʭ ʚʠʚʯʘʶʪʴʩʷ ʪʦʪʦʞʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ ʟʘ 

ʨʽʚʥʝʤ ʩʪʘʥʜʘʨʪ ʨʦʟʛʣʷʥʫʪʦ ʚ ʊʘʙʣʠʮʽ 1 

ʊʘʙʣʠʮʷ 1 

ʂʣʘʩ 
ʊʝʤʘ(ʢʽʣʴʢʽʩʪʴ 

ʛʦʜʠʥ) 

ɿʤʽʩʪ ʱʦʜʦ ʪʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ 

ʟ ʜʘʥʠʭ ʧʠʪʘʥʴ 

10 ʌʫʥʢʮʽʾ,  ʾʭʥʽ  

ʚʣʘʩʪʠʚʦʩʪʽ  ʪʘ  

ʛʨʘʬʽʢʠ (22). 

ʂʦʨʽʥʴ n-ʛʦ ʩʪʝʧʝʥʷ. 

ɸʨʠʬʤʝʪʠʯʥʠʡ ʢʦʨʽʥʴ 

n-ʛʦ ʩʪʝʧʝʥʷ, ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʉʪʝʧʝʥʽ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʾʭʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʉʪʝʧʝʥʝʚʽ 

ʬʫʥʢʮʽʾ, ʾʭʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ 

ʛʨʘʬʽʢʠ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): ʦʙʯʠʩʣʶʻ, 

ʦʮʽʥʶʻ ʪʘ ʧʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʷ 

ʚʠʨʘʟʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʝʧʝʥʽ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʢʦʨʝʥʽ; ʨʦʟʧʽʟʥʘʻ ʪʘ ʟʦʙʨʘʞʫʻ 

ʛʨʘʬʽʢʠ ʩʪʝʧʝʥʝʚʠʭ ʬʫʥʢʮʽʡ; 

ʤʦʜʝʣʶʻ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʝʧʝʥʝʚʠʭ 

ʬʫʥʢʮʽʡ. 

10 ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʬʫʥʢʮʽʾ (26). 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʫʥʢʮʽʾ ʯʠʩʣʦʚʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ʆʩʥʦʚʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʦʜʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ʌʦʨʤʫʣʠ 

ʟʚʝʜʝʥʥʷ. ʌʦʨʤʫʣʠ 

ʜʦʜʘʚʘʥʥʷ ʜʣʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʪʘ ʥʘʩʣʽʜʢʠ ʟ 

ʥʠʭ. 

ʋʯʝʥʴ/ʫʯʝʥʠʮʷ:ʦʙʯʠʩʣʶʻ 
ʟʥʘʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʚʠʨʘʟʽʚ ʽ ʥʘʙʣʠʞʝʥʽ ʟʥʘʯʝʥʥʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ ʽʟ 

ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ; ʧʝʨʝʪʚʦʨʶʻ 

ʥʝʩʢʣʘʜʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʚʠʨʘʟʠ; 

11 ʇʦʢʘʟʥʠʢʦʚʘ  ʪʘ  

ʣʦʛʘʨʠʬʤʽʯʥʘ  

ʬʫʥʢʮʽʾ (12) 

ʉʪʝʧʽʥʴ ʽʟ ʜʦʚʽʣʴʥʠʤ 

ʜʽʡʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽ-

ʢʠ ʧʦʢʘʟʥʠʢʦʚʦʾ ʬʫʥʢ-

ʮʽʾ. ʃʦʛʘʨʠʬʤʠ ʪʘ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢ 

ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʬʫʥʢʮʽʾ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʨʦʟʧʽʟʥʘʻ ʽ ʙʫʜʫʻ ʛʨʘʬʽʢʠ 

ʧʦʢʘʟʥʠʢʦʚʦʾ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʬʫʥʢʮʽʡ; 

ʽʣʶʩʪʨʫʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʢʘʟʥʠʢʦʚʦʾ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʨʘʬʽʢʽʚ; 
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ɸʢʘʜʝʤʽʯʥʠʡ ʨʽʚʝʥʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ  ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ ʪʠʤ, ʱʦ ʚʽʜʚʦʜʠʪʴʩʷ ʦʢʨʝʤʘ 

ʪʝʤʘ çʉʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷè, ʘ ʪʝʤʘ çʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾè (26 ʛʦʜ) ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ 

ʜʚʽ: çʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾè (20 ʛʦʜ) ʪʘ çʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  ʨʽʚʥʷʥʥʷ  ʽ  ʥʝʨʽʚʥʦʩʪʽè 

(16 ʛʦʜ). ʊʦʤʫ ʥʘ ʮʶ ʪʝʤʫ ʟʘ ʘʢʘʜʝʤʽʯʥʠʤ ʨʽʚʥʝʤ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ 10 ʛʦʜʠʥ ʙʽʣʴʰʝ ʥʽʞ ʟʘ 

ʨʽʚʥʝʤ ʩʪʘʥʜʘʨʪ ʽ ʥʘ ʪʝʤʫ çʇʦʢʘʟʥʠʢʦʚʘ  ʪʘ  ʣʦʛʘʨʠʬʤʽʯʥʘ  ʬʫʥʢʮʽʾè  ʪʘʢʦʞ ʥʘ 10 ʛʦʜ 

ʙʽʣʴʰʝ. ɼʝʪʘʣʴʥʽʰʝ ʱʦʜʦ ʪʝʤ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 

ʂʣʘʩ 
ʊʝʤʘ(ʢʽʣʴʢʽʩʪʴ 

ʛʦʜʠʥ) 

ɿʤʽʩʪ ʱʦʜʦ ʪʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ 

ʟ ʜʘʥʠʭ ʧʠʪʘʥʴ 

10 ʉʪʝʧʝʥʝʚʘ  ʬʫʥʢʮʽʷ 

(14)  

ʂʦʨʽʥʴ n-ʛʦ ʩʪʝʧʝʥʷ. 

ɸʨʠʬʤʝʪʠʯʥʠʡ ʢʦʨʽʥʴ 

n-ʛʦ ʩʪʝʧʝʥʷ, ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʦʨʝʥʽʚ. 

ɼʽʾ ʥʘʜ ʢʦʨʝʥʷʤʠ. 

ʌʫʥʢʮʽʷ  ώ Ѝὼ ʪʘ ʾʾ 
ʛʨʘʬʽʢ. ʉʪʝʧʽʥʴ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʝʧʽʥʴ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ ʢʦʨʝʥʷ 

n-ʛʦ ʩʪʝʧʝʥʷ, ʘʨʠʬʤʝʪʠʯʥʦʛʦ 

ʢʦʨʝʥʷ n-ʛʦ ʩʪʝʧʝʥʷ, ʩʪʝʧʝʥʷ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʝʥʽʚ  ʪʘ 

ʩʪʝʧʝʥʷ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ;  

ʦʙʯʠʩʣʶʻ, ʦʮʽʥʶʻ ʪʘ 

ʧʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʝʧʝʥʽ  ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʢʦʨʝʥʽ; 

10 ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʬʫʥʢʮʽʾ (20)  

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʫʥʢʮʽʾ ʯʠʩʣʦʚʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ʆʩʥʦʚʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʦʜʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ʌʦʨʤʫʣʠ 

ʟʚʝʜʝʥʥʷ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʦʨʤʫʣʠ: ʬʦʨʤʫʣʠ 

ʜʦʜʘʚʘʥʥʷ; ʬʦʨʤʫʣʠ 

ʧʦʜʚʽʡʥʦʛʦ ʢʫʪʘ; 

ʬʦʨʤʫʣʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʫʤʠ ʽ 

ʨʽʟʥʠʮʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʫ ʜʦʙʫʪʦʢ; 

ʬʦʨʤʫʣʠ ʧʦʥʠʞʝʥʥʷ 

ʩʪʝʧʝʥʷ; ʬʦʨʤʫʣʠ 

ʧʦʣʦʚʠʥʥʦʛʦ ʢʫʪʘ; 

ʬʦʨʤʫʣʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦʙʫʪʢʫ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʫ ʩʫʤʫ. 

 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): ʦʙʯʠʩʣʶʻ 
ʟʥʘʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʚʠʨʘʟʽʚ;ʧʝʨʝʪʚʦʨʶʻ ʥʝʩʢʣʘʜʥʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʚʠʨʘʟʠ; 
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10 ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʨʽʚʥʷʥʥʷ  ʽ  

ʥʝʨʽʚʥʦʩʪʽ (16) 

ʆʙʝʨʥʝʥʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʫʥʢʮʽʾ: ʦʟʥʘʯʝʥʥʷ, 

ʚʣʘʩʪʠʚʦʩʪʽ,  

ʛʨʘʬʽʢʠ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʦʧʠʩʫʻ ʟʤʽʩʪ ʧʦʥʷʪʴ 

çʦʙʝʨʥʝʥʘ ʬʫʥʢʮʽʷè, 

çʦʙʝʨʥʝʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʬʫʥʢʮʽʾè; 

11 ʇʦʢʘʟʥʠʢʦʚʘ  ʪʘ  

ʣʦʛʘʨʠʬʤʽʯʥʘ  

ʬʫʥʢʮʽʾ (22)  

ʉʪʝʧʽʥʴ ʟ ʜʽʡʩʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢ 

ʧʦʢʘʟʥʠʢʦʚʦʾ ʬʫʥʢʮʽʾ. 

ʃʦʛʘʨʠʬʤʠ ʪʘ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘʪʫʨʘʣʴʥʠʡ 

ʣʦʛʘʨʠʬʤ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʨʘʬʽʢ 

ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʬʫʥʢʮʽʾ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): ʬʦʨʤʫʣʶʻ 
ʚʣʘʩʪʠʚʦʩʪʽ ʣʦʛʘʨʠʬʤʽʚ, 

ʧʦʢʘʟʥʠʢʦʚʦʾ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʦʾ  

ʬʫʥʢʮʽʡ; ʧʝʨʝʪʚʦʨʶʻ 

ʥʝʩʢʣʘʜʥʽ ʧʦʢʘʟʥʠʢʦʚʽ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʽ ʚʠʨʘʟʠ; 

ɼʣʷ ʢʣʘʩʽʚ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʩʧʦʯʘʪʢʫ ʫ 10 ʢʣʘʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʝʤʘ 

çʇʦʚʪʦʨʝʥʥʷ  ʽ  ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ  ʥʘʚʯʘʣʴʥʦʛʦ  ʤʘʪʝʨʽʘʣʫ  ʟ  ʢʫʨʩʫ  ʘʣʛʝʙʨʠ  8ï9  ʢʣʘʩʽʚè 

(20 ʛʦʜ), ʜʝ ʧʦʚʪʦʨʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʠʨʘʟʽʚ. ɼʘʣʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʝʤʘ çʉʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷè (35 ʛʦʜ), ʥʘ ʷʢʫ ʚʽʜʚʦʜʠʪʴʩʷ 35 ʛʦʜ, ʱʦ ʥʘ 21 

ʛʦʜʠʥʫ ʙʽʣʴʰʝ ʥʽʞ ʚ ʘʢʘʜʝʤʽʯʥʦʤʫ ʨʽʚʥʽ. ʅʘ ʪʝʤʫ çʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾè 

ʚʽʜʚʦʜʠʪʴʩʷ 35 ʛʦʜ, ʱʦ ʥʘ 15 ʛʦʜ ʙʽʣʴʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʢʘʜʝʤʽʯʥʠʤ ʨʽʚʥʝʤ, ʘ ʥʘ ʪʝʤʫ 

çʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  ʨʽʚʥʷʥʥʷ  ʽ  ʥʝʨʽʚʥʦʩʪʽè ʪʘʢʦʞ 35 ʛʦʜ, ʰʦ ʥʘ 19 ʛʦʜʠʥ ʙʽʣʴʰʝ. ʋ 11 

ʢʣʘʩʽ ʥʘ ʪʝʤʫ çʇʦʢʘʟʥʠʢʦʚʘ  ʪʘ  ʣʦʛʘʨʠʬʤʽʯʥʘ  ʬʫʥʢʮʽʾè ʚʽʜʚʦʜʠʪʴʩʷ  25 ʛʦʜʠʥ, ʱʦ ʥʘ 3 

ʛʦʜʠʥʠ ʙʽʣʴʰʝ ʥʽʞ ʚ ʘʢʘʜʝʤʽʯʥʦʤʫ ʨʽʚʥʽ. ɼʝʪʘʣʴʥʽʰʝ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3 

ʂʣʘʩ 
ʊʝʤʘ(ʢʽʣʴʢʽʩʪʴ 

ʛʦʜʠʥ) 

ɿʤʽʩʪ ʱʦʜʦ ʪʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ 

ʟ ʜʘʥʠʭ ʧʠʪʘʥʴ 

10 ʇʦʚʪʦʨʝʥʥʷ  ʽ  

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ  

ʥʘʚʯʘʣʴʥʦʛʦ  

ʤʘʪʝʨʽʘʣʫ  ʟ  ʢʫʨʩʫ  

ʘʣʛʝʙʨʠ  8ï9  ʢʣʘʩʽʚ 

(20) 

ʇʝʨʝʪʚʦʨʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʠʨʘʟʽʚ. 

ʌʫʥʢʮʽʾ ʪʘ ʾʭ ʛʨʘʬʽʢʠ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʨʦʟʚôʷʟʫʻ ʚʧʨʘʚʠ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ: ʪʦʪʦʞʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ  

ʚʠʨʘʟʽʚ, ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ; 

10 ʉʪʝʧʝʥʝʚʘ  ʬʫʥʢʮʽʷ 

(35) 

ʂʦʨʽʥʴ n-ʛʦ ʩʪʝʧʝʥʷ. 

ɸʨʠʬʤʝʪʠʯʥʠʡ ʢʦʨʽʥʴ 

n-ʛʦ ʩʪʝʧʝʥʷ, ʡʦʛʦ  

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ 

ʟ ʨʘʜʠʢʘʣʘʤʠ. 

ʌʫʥʢʮʽʷ  ώ Ѝὼ 
ʪʘ ʾʾ ʛʨʘʬʽʢ. ʉʪʝʧʽʥʴ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʝʧʽʥʴ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ ʢʦʨʝʥʷ 

n-ʛʦ ʩʪʝʧʝʥʷ, ʘʨʠʬʤʝʪʠʯʥʦʛʦ 

ʢʦʨʝʥʷ n-ʛʦ ʩʪʝʧʝʥʷ, ʩʪʝʧʝʥʷ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʨʝʥʽʚ  

ʪʘ ʩʪʝʧʝʥʷ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ; 

ʦʙʯʠʩʣʶʻ, ʦʮʽʥʶʻ ʪʘ 

ʧʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʨʝʥʽ ʪʘ ʩʪʝʧʝʥʽ ʟ 

ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 
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10 ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʬʫʥʢʮʽʾ (35) 

ʆʩʥʦʚʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ  

ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ. 

ʌʦʨʤʫʣʠ ʟʚʝʜʝʥʥʷ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʦʨʤʫʣʠ:  

ʬʦʨʤʫʣʠ ʜʦʜʘʚʘʥʥʷ, 

ʬʦʨʤʫʣʠ ʧʦʜʚʽʡʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ, ʬʦʨʤʫʣʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʫʤʠ ʽ 

ʨʽʟʥʠʮʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʫ ʜʦʙʫʪʦʢ, 

ʬʦʨʤʫʣʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦʙʫʪʢʫ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ  

ʫ ʩʫʤʫ, ʬʦʨʤʫʣʠ 

ʧʦʥʠʞʝʥʥʷ ʩʪʝʧʝʥʷ, 

ʬʦʨʤʫʣʠ ʧʦʪʨʽʡʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ, ʬʦʨʤʫʣʠ 

ʧʦʣʦʚʠʥʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ɺʠʨʘʞʝʥʥʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ ʯʝʨʝʟ ʪʘʥʛʝʥʩ 

ʧʦʣʦʚʠʥʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): ʦʙʯʠʩʣʶʻ 
ʟʥʘʯʝʥʥʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʚʠʨʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʦʪʦʞʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ; 

ʧʝʨʝʪʚʦʨʶʻ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʚʠʨʘʟʠ. 

10 ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ  

ʨʽʚʥʷʥʥʷ  ʽ  

ʥʝʨʽʚʥʦʩʪʽ (35) 

ʆʙʝʨʥʝʥʽ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ 

ʬʫʥʢʮʽʾ: ʦʟʥʘʯʝʥʥʷ, 

ʚʣʘʩʪʠʚʦʩʪʽ,  

ʛʨʘʬʽʢʠ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ 

ʦʙʝʨʥʝʥʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʬʫʥʢʮʽʡ; 

11 ʇʦʢʘʟʥʠʢʦʚʘ  ʪʘ  

ʣʦʛʘʨʠʬʤʽʯʥʘ  

ʬʫʥʢʮʽʾ (25 ʛʦʜ) 

ʉʪʝʧʽʥʴ ʽʟ ʜʽʡʩʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. 

ʇʦʢʘʟʥʠʢʦʚʘ ʬʫʥʢʮʽʷ. 

ʃʦʛʘʨʠʬʤʠ ʪʘ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʃʦʛʘʨʠʬʤʽʯʥʘ 

ʬʫʥʢʮʽʷ. 

ʋʯʝʥʴ (ʫʯʝʥʠʮʷ): 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʦʚʦʾ ʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʬʫʥʢʮʽʡ   

ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ; 

ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ 

ʣʦʛʘʨʠʬʤʘ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʣʦʛʘʨʠʬʤʽʚ; ʧʝʨʝʪʚʦʨʶʻ 

ʚʠʨʘʟʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʦʛʘʨʠʬʤʠ; 

 
ʋ ʢʫʨʩʽ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ ʧʦʛʣʠʙʣʶʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʩʪʝʧʝʥʝʚʦʾ ʬʫʥʢʮʽʾ. 

ʗʢʱʦ ʫ 8-ʤʫ ʢʣʘʩʽ ʚʠʚʯʘʣʠʩʷ ʣʠʰʝ ʚʠʨʘʟʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʘʨʠʬʤʝʪʠʯʥʽ ʢʚʘʜʨʘʪʥʽ ʢʦʨʝʥʽ, ʪʦ 

ʫ 10 ʢʣʘʩʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʟʥʘʯʝʥʥʷ ʢʦʨʝʥʷ n-ʛʦ ʩʪʝʧʝʥʷ.  

ʆʟʥʘʯʝʥʥʷ: ʂʦʨʝʥʝʤ n-ʛʦ ʩʪʝʧʝʥʷ ʟ ʯʠʩʣʘ a, ʜʝ ὲ ‭ ὔȟὲ ρȟ ʥʘʟʠʚʘʶʪʴ ʪʘʢʝ 
ʯʠʩʣʦ, ὲ-ʡ ʩʪʝʧʽʥʴ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ a. 
















































































































































































