




ʉʆɹʓʊʀʗ ʋʍʆɼʗʑɽɻʆ 2013 ɻʆɼɸ



ʗʥʚʘʨʴ



2 ʷʥʚʘʨʷ ɼʠʨʝʢʪʦʨʦʤ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ ''ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʧʨʦʙʣʝʤ'' ɹɻʋ 

ʥʘʟʥʘʯʝʥ 

ʄɸʂʉʀʄɽʅʂʆ 

ʉʝʨʛʝʡ ɸʬʘʥʘʩʴʝʚʠʯ

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab

ʜʦʢʪʦʨʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 



ʀɹʄʊ ɹɻʋ ʩʪʘʣ ʯʣʝʥʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʨʘʟʚʠʪʠʷ 

ʤʝʥʝʜʞʤʝʥʪʘ (European Foundation for Management

Developmentð EFMD) 

3 ʷʥʚʘʨʷ

ʀʥʩʪʠʪʫʪ ʙʠʟʥʝʩʘ ʠ 

ʤʝʥʝʜʞʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʡ ɹɻʋ 

EFMD ʷʚʣʷʝʪʩʷʩʘʤʦʡ ʧʨʝʩʪʠʞʥʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡʚ 

ʦʙʣʘʩʪʠ ʙʠʟʥʝʩ-ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʤʝʥʫ ʦʧʳʪʦʤ 

ʧʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ 

ʙʠʟʥʝʩ-ʫʧʨʘʚʣʝʥʠʷ. ʆʬʠʩ ʘʩʩʦʮʠʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ɹʨʶʩʩʝʣʝ (ɹʝʣʴʛʠʷ). 

ɺ EFMD ʩʦʩʪʦʷʪ ʙʦʣʝʝ550 ʪʦʧʦʚʳʭʙʠʟʥʝʩ-ʰʢʦʣ 



ɿʘʱʠʱʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷʥʘ ʩʦʠʩʢʘʥʠʝ 

ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ  ʥʘʫʢ
11 ʷʥʚʘʨʷ

ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ:  

çʃʘʮʽʥʘʤʦ˄ʥʳʣʽʨʘ-ʵʧʘʩʫ ʧʦʣʽʣʽʥʛʚʽʩʪʳʯʥʘʡʣʽʪʘʨʘʪʫʨʳɹʝʣʘʨʫʩʽʍVI-

ʧʝʨʰʘʡʧʘʣʦʚʳʍVʇ  ʩʪ.: ʪʨʘʜʳʮʳʷ, ʛʽʩʪʦʨʳʢʘ-ʵʩʪʵʪʳʯʥʘʷʵʚʘʣʶʮʳʷè 

A^] egÓg` hg`]ÓY[du^j a _^dY^j 

f^ gijYfY[da[Yjtiu fY ]gija\fkjge

ʅʝʢʨʘʰʝʚʠʯ-ʂʦʨʦʪʢʘʷ 

ɾʘʥʥʘ ɺʘʮʣʘʚʦʚʥʘ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʙʝʣʦʨʫʩʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ



ʂʦʥʢʫʨʩ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʥʘ 

ʣʫʯʰʫʶ ʜʠʩʩʝʨʪʘʮʠʶ 2012 ʛ

ʧʦʙʝʜʠʪʝʣʠʢʦʥʢʫʨʩʘ: 

24 ʷʥʚʘʨʷ

ʚ ʥʦʤʠʥʘʮʠʠ òʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠñʚ ʥʦʤʠʥʘʮʠʠ òʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠñ

ʖʣʠʷ ɹʦʢʰʠʮ, 
ʘʩʧʠʨʘʥʪʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ

ɸʥʜʨʝʡ  ʊʦʨʢʘʥʝʚʩʢʠʡ, ʩʪʘʨʰʠʡ
ʧʨʝʧʦʜʘʚʘʪʝʣʴʠʩʪʦʨʠʯʝʩʢʦʛʦʬʘʢʫʣʴʪʝʪʘ



ɺ ʉʆʂ çɹʨʠʛʘʥʪʠʥʘè ʧʨʦʚʝʜʝʥʘ ʪʨʝʪʴʷ ʩʧʘʨʪʘʢʠʘʜʘ

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ɹɻʋ 
25 ï27 

ʷʥʚʘʨʷ



ʌʝʚʨʘʣʴ



ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ  ˉ 62 

ʄʝʜʘʣʴʶ çʌʨʘʥʮʠʩʢʘ ʉʢʦʨʠʥʳ è 

ʥʘʛʨʘʞʜʝʥ ʜʝʢʘʥʁʨʠʜʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ 

ʜʦʢʪʦʨʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ

ɹʘʣʘʰʝʥʢʦʉʝʨʛʝʡ

ɸʣʝʢʩʘʥʜʨʦʚʠʯ

2 ʬʝʚʨʘʣʷ

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab



ʂʦʣʣʝʢʪʠʚ ʌʇʄʀ ɹɻʋ ʥʘʛʨʘʞʜʝʥ ʇʦʯʝʪʥʦʡ ʛʨʘʤʦʪʦʡ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ɿʘ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʜʘʨʝʥʥʳʭ 

ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

6 ʬʝʚʨʘʣʷ

	



ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʦʥʢʫʨʩ "ʀʩʢʫʩʩʪʚʦ ʢʥʠʛʠ-2013"6 ʬʝʚʨʘʣʷ

ɹɻʋ ʧʨʠʩʫʞʜʝʥ ɼʠʧʣʦʤ 

ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʚ ʥʦʤʠʥʘʮʠʠ 

çʋʯʝʙʥʠʢ 

ʥʦʚʦʛʦ ʚʝʢʘè 
ʟʘ ʠʟʜʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ 

çɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 

ʉʦʮʠʘʣʴʥʦʝ ʦʙʱʝʥʠʝè.  

ɸʚʪʦʨʳ: ɽ. ɺ. ʄʘʢʘʨʦʚʘ,

ʀ. ʌ. ʋʭʚʘʥʦʚʘ, 

ɽ. ʄ. ɹʨʘʟʘʫʩʢʝʥʝ,

ʊ. ʇ. ʂʨʘʫʣʝ, ʆ. ɺ. ɼʝʤʠʜʦʚʘ,

ʊ. ɺ. ʇʘʨʭʘʤʦʚʠʯʠ 

ɽ. ɺ. ʉʘʚʠʯ.

ʂʥʠʛʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʫʧʨʘʚʣʝʥʠʝʤ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, 

ʝʞʝʛʦʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘ ʢʦʥʢʫʨʩ çʀʩʢʫʩʩʪʚʦ ʢʥʠʛʠè, ʦʪʤʝʯʘʶʪʩʷ ʞʶʨʠ, ʥʦ 

ʩʪʦʣʴ ʚʳʩʦʢʦ ʨʘʙʦʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʮʝʥʝʥʘ ʚʧʝʨʚʳʝ.



ɺ ʉʆʂ çɹʨʠʛʘʥʪʠʥʘè ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʩʧʘʨʪʘʢʠʘʜʳ 

çɿʜʦʨʦʚʴʝè ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ɹɻʋ 

10 - 12

ʬʝʚʨʘʣʷ



18 ʬʝʚʨʘʣʷ ɼʠʨʝʢʪʦʨʦʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʥʠʪʘʨʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ ''ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɹɻʋ'' 

ʥʘʟʥʘʯʝʥ 

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab

ɸʅʊʆʅɽɺʀʏ 

ɸʣʝʢʩʘʥʜʨ ʃʴʚʦʚʠʯ 



ɺ ɹɻʋ ʩʦʩʪʦʷʣʩʷ ʧʫʙʣʠʯʥʳʡ ʢʦʥʢʫʨʩ 

çʊʨʠʫʤʬ. ɻʝʨʦʷʤ ʩʧʦʨʪʘ-2012è 

ʀʛʦʨʴ ɹʦʢʠʡ (1ʢ., ʀɹʄʊ), ʧʷʪʠʢʨʘʪʥʳʡ ʯʝʤʧʠʦʥ ʠ ʩʝʨʝʙʨʷʥʳʡ 

ʧʨʠʟʝʨ ʇʘʨʘʦʣʠʤʧʠʡʩʢʠʭ ʠʛʨ-2012 ʚ ʃʦʥʜʦʥʝ, ðʧʦʙʝʜʠʪʝʣʴ ʚ 

ʥʦʤʠʥʘʮʠʠ çɿʘ ʚʦʣʶ ʢ ʧʦʙʝʜʝè.

27 ʬʝʚʨʘʣʷ

çʊʨʠʫʤʬ. ɻʝʨʦʷʤ ʩʧʦʨʪʘ-

2012è ðʦʪʢʨʳʪʳʡ 

ʧʫʙʣʠʯʥʳʡ ʢʦʥʢʫʨʩ, 

ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ 

ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʪʝʣʝʨʘʜʠʦʢʦʤʧʘʥʠʠ 

ɹʝʣʘʨʫʩʠ, ʇʨʝʟʠʜʝʥʪʩʢʦʛʦ 

ʩʧʦʨʪʠʚʥʦʛʦ ʢʣʫʙʘ, 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʧʦʨʪʘ ʠ 

ʪʫʨʠʟʤʘ ʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʦʣʠʤʧʠʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ.



ʄʘʨʪ



ɹɻʋ ʧʨʠʥʷʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ XIXʚʳʩʪʘʚʢʝ-ʢʦʥʛʨʝʩʩʝ 

çɺʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʥʥʦʚʘʮʠʠ. ʀʥʚʝʩʪʠʮʠʠè 

(ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ)

13-15 ʤʘʨʪʘ

ʂʦʥʢʫʨʩ çʃʫʯʰʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʠ ʣʫʯʰʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʛʦʜʘè

ɿʦʣʦʪʦ7

ʉʝʨʝʙʨʦ8

ɹʨʦʥʟʘ3

ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʧʨʝʧʘʨʘʪ çʎʠʩʧʣʘʮʝʣè  

(ʅʀʀ ʌʍʇ, ʋʇ çʋʥʠʪʝʭʧʨʦʤè) ï

ʧʦʙʝʜʘ ʚ ʥʦʤʠʥʘʮʠʠ 

çʋʩʧʝʰʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʘ ʥʘ ʨʳʥʦʢè

ɺ ʢʦʥʢʫʨʩʝ ʫʯʘʩʪʚʦʚʘʣʦ 265 ʧʨʦʝʢʪʦʚ

ʅʘʛʨʘʜʳ 

2013



14-16

ʤʘʨʪʘ

ɹɻʋ ʧʨʦʚʸʣ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʘʢʮʠʶ 

çʋʥʠʚʝʨʩʠʪʝʪ ïʪʚʦʡ ʰʘʛ ʚ ʙʫʜʫʱʝʝè 

ʚ ʰʢʦʣʘʭ ʛ. ɻʣʫʙʦʢʦʝ ʠ  ɻʣʫʙʦʢʩʢʦʛʦʨʘʡʦʥʘ



24 ʤʘʨʪʘ ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ɹɻʋ ʧʨʦʚʝʜʝʥ  

ʌʝʩʪʠʚʘʣʴ ʬʘʢʫʣʴʪʝʪʦʚ ɹɻʋ



24 ʤʘʨʪʘ ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ɹɻʋ ʧʨʦʚʝʜʝʥ  

ʌʝʩʪʠʚʘʣʴ ʬʘʢʫʣʴʪʝʪʦʚ ɹɻʋ



ɺ ɹɻʋ ʷʨʢʦ ʧʨʦʰʣʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʝʜʝʣʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʠʩʢʫʩʩʪʚ 

çʂʫʬʘʨʇʣʘʩʪʠʣʠʥè

25-30 ʤʘʨʪʘ



ɸʧʨʝʣʴ



ʇʦʯʸʪʥʳʤ ʜʦʢʪʦʨʦʤ  ʀʥʩʪʠʪʫʪʘ ʪʝʦʣʦʛʠʠ 

ʠʤʝʥʠ ʩʚʷʪʳʭ ʄʝʬʦʜʠʷʠ ʂʠʨʠʣʣʘ ɹɻʋ 

ʠʟʙʨʘʥ

ʇʨʝʜʩʝʜʘʪʝʣʴʆʪʜʝʣʘ ʚʥʝʰʥʠʭ 

ʮʝʨʢʦʚʥʳʭ ʩʚʷʟʝʡ ʄʦʩʢʦʚʩʢʦʛʦ 

ʇʘʪʨʠʘʨʭʘʪʘ

ʄʠʪʨʦʧʦʣʠʪ ʀʣʘʨʠʦʥ

Lg`]ÓY[du^e a 

fY]^^eiu fY 

]Ydtf^bp^^ 

igjÓk]fao^ij[g!

5 ʘʧʨʝʣʷ



ɹɻʋ ʧʨʠʥʷʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚʦ ɺʪʦʨʦʡ 

ɽʚʨʦʧʝʡʩʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʣʠʤʧʠʘʜʝ ʩʨʝʜʠ 

ʜʝʚʫʰʝʢ ( ʃʶʢʩʝʤʙʫʨʛ)

8 ï14 

ʘʧʨʝʣʷ

ʋʯʘʱʠʝʩʷ ʃʠʮʝʷ ɹɻʋ ɽʣʠʟʘʚʝʪʘ ɼʦʚʛʷʣʦʠ ɺʘʨʚʘʨʘ ʂʫʟʴʤʠʮʢʘʷʩʪʘʣʠ 

ʧʦʙʝʜʠʪʝʣʷʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʣʠʤʧʠʘʜʳ ʩʨʝʜʠ ʜʝʚʫʰʝʢ

EGMO | 2013
European Girlsô Mathematical Olympiad

ʂʦʤʘʥʜʘ 

ʜʝʚʫʰʝʢ ʠʟ 

ɹʝʣʘʨʫʩʠ 

ʟʘʚʦʝʚʘʣʘ 

ʧʝʨʚʦʝ 

ʢʦʤʘʥʜʥʦʝ 

ʤʝʩʪʦ.



ɹɻʋ ʫʩʧʝʰʥʦ ʚʳʩʪʫʧʠʣ ʥʘ ʏʝʤʧʠʦʥʘʪʝ ʤʠʨʘ ʧʦ 

ʛʠʨʝʚʦʤʫ ʩʧʦʨʪʫ 

(ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ )

ʉʝʨʛʝʡ ʂʘʨʧʦʚʠʯ

(1 ʢʫʨʩ, ʶʨʬʘʢ) 

ʟʦʣʦʪʘʷ ʠ ʩʝʨʝʙʨʷʥʘʷ 

ʤʝʜʘʣʠ

ɺʠʢʪʦʨ ʐʝʨʝʤʝʪ

(4 ʢʫʨʩ, ʬʠʟʬʘʢ)

ʟʦʣʦʪʘʷ ʠ ʩʝʨʝʙʨʷʥʘʷ 

ʤʝʜʘʣʠ

ɼʤʠʪʨʠʡ ɼʘʚʳʜʠʢ

(5 ʢʫʨʩ, ʶʨʬʘʢ)

ʙʨʦʥʟʦʚʘʷ ʤʝʜʘʣʴ

13 ï16 

ʘʧʨʝʣʷ

	



ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ɹɻʋ ɺʣʘʜʠʤʠʨ 

ɹʘʨʳʰʝʚʩʢʠʡʥʘʛʨʘʞʜʝʥ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʠ ʜʠʧʣʦʤʦʤ 

ʢʘʯʝʩʪʚʘ ɽʚʨʦʧʝʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʘʣʘʪʳ

ʉʧʨʘʚʢʘ.
ɽʚʨʦʧʝʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ 
ʧʘʣʘʪʘ ʥʘʛʨʘʞʜʘʝʪ ʤʝʜʘʣʷʤʠ ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ ʧʨʦʞʠʚʘʥʠʷ 
ʣʘʫʨʝʘʪʦʚ, ʠʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ 
ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 
ʦʪʙʦʨʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ 
ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʝ 
ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʙʦʪʝ ʠ ʦʙʱʝʩʪʚʫ. 

16 ʘʧʨʝʣʷ

ʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʷʜʝʨʥʫʶ ʬʠʟʠʢʫ.

ʇʆɿɼʈɸɺʃʗɽʄ!!!



ɼʠʨʝʢʪʦʨʦʤ  ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʥʠʪʘʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

''ʋʥʠʪʝʭʧʨʦʤɹɻʋôô

ʥʘʟʥʘʯʝʥ 

ɹʓʏʂʆɺʉʂʀʁ 

ʇʘʚʝʣ ʄʠʭʘʡʣʦʚʠʯ

18 ʘʧʨʝʣʷ

ʢʘʥʜʠʜʘʪʭʠʤʠʯʝʩʢʠʭʥʘʫʢ,

ʜʦʮʝʥʪ

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab



19 ʘʧʨʝʣʷ
ʇʨʦʰʝʣ ʛʘʣʘ-ʢʦʥʮʝʨʪ ʬʝʩʪʠʚʘʣʷ ʵʩʪʨʘʜʳ ɹɻʋ

ʆʙʣʘʜʘʪʝʣʝʤ ʛʨʘʥ-ʧʨʠ ʩʪʘʣʘ ʩʪʫʜʝʥʪʢʘ 

ʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʖʣʠʷ ʇʘʛʦʩʦʚʘ



ɹɻʋ ʫʩʧʝʰʥʦ ʚʳʩʪʫʧʠʣ ʚ ʌʠʥʘʣʴʥʳʭ ʠʛʨʘʭ XXIʯʝʤʧʠʦʥʘʪʘ  

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʧʦ ʙʘʩʢʝʪʙʦʣʫ (1 ʣʠʛʘ) 

ʩʙʦʨʥʘʷ ʢʦʤʘʥʜʘ ɹɻʋ ʟʘʥʷʣʘ 1 ʤʝʩʪʦ ʠ 

ʧʦʣʫʯʠʣʘ ʧʨʘʚʦ ʠʛʨʘʪʴ ʚ ʯʝʤʧʠʦʥʘʪʝ ʄɹʉʃ

(ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʩʢʝʪʙʦʣʴʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʣʠʛʠ)

20 ï21 
ʘʧʨʝʣʷ 

	



27 ʘʧʨʝʣʷ



ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʝʤʠʷ 
Scopus Award Belarus 2013 

ɺʧʝʨʚʳʝ ʧʨʝʤʠʷ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ 

ʜʝʩʷʪʠʙʝʣʦʨʫʩʩʢʠʤ ʫʯʝʥʳʤ, 

6 ʠʟ ʢʦʪʦʨʳʭ ïʩʦʪʨʫʜʥʠʢʠ ɹɻʋ.

28 ʘʧʨʝʣʷ

ʇʨʝʤʠʶ ʧʦʣʫʯʘʶʪ 

ʩʘʤʳʝ 

ʧʫʙʣʠʢʫʝʤʳʝ ʠ 

ʮʠʪʠʨʫʝʤʳʝ 

ʘʚʪʦʨʳʚ ʃʘʪʠʥʩʢʦʡ 

ɸʤʝʨʠʢʝ, ɸʟʠʠ, 

ɽʚʨʦʧʝ ʠ ʚ ʈʦʩʩʠʠ ʚ 

ʩʬʝʨʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 



ʄʘʡ



ɹɻʋ ʧʨʦʚʸʣ ʜʣʷ ʚʝʪʝʨʘʥʦʚ ʢʦʥʮʝʨʪ "ʄʘʡʩʢʠʡ ʢʘʣʝʡʜʦʩʢʦʧè,

ʧʦʩʚʷʱʝʥʥʳʡ ɼʥʶ ʧʦʙʝʜʳ
2 ʤʘʷ



ɺ ɹɻʋ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥçʌʦʪʦʚʝʣʦʤʘʨʘʬʦʥè, 

ʧʦʩʚʷʱʝʥʥʳʡ ɼʥʶ ʧʦʙʝʜʳ
6 ʤʘʷ



8 ʤʘʷɼʝʥʴ ʇʦʙʝʜʳ. ʏʝʩʪʚʦʚʘʥʠʝʚʝʪʝʨʘʥʦʚ ʚ ɹɻʋ



ɼʠʨʝʢʪʦʨʦʤ ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʫʥʢʪʘ ʉʦʚʝʪʘ 

ɽʚʨʦʧʳ ʚ ʛ. ʄʠʥʩʢʝ 

ʥʘʟʥʘʯʝʥ 

ʗʈʆʐɽɺʀʏ 

ɺʷʯʝʩʣʘʚʀʚʘʥʦʚʠʯ

13 ʤʘʷ

ʢʘʥʜʠʜʘʪʵʢʦʥʦʤʠʯʝʩʢʠʭʥʘʫʢ

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab



14-19 

ʤʘʷ

ɺ ʚʦʩʴʤʦʡ ʨʘʟ ɹɻʋ ʧʨʦʚʸʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʨʫʤ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʭʦʨʦʚ çʇʘʧʘʨʘʮʴ-ʢʚʝʪʢʘ- 2013è



ɹɻʋ ʧʨʠʥʷʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʩʪʫʜʝʥʯʝʩʢʦʤ ʬʦʨʫʤʝ çʉʚʝʪ ɺʝʣʠʢʦʡ ʇʦʙʝʜʳè, ʢʦʪʦʨʳʡ  

ʧʨʦʰʸʣ ʚ ʄʦʛʠʣʸʚʝ

17-19 ʤʘʷ



ʠʟʙʨʘʥʘ ʟʘʤʝʩʪʠʪʝʣʝʤ    ʇʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ 

çɹʝʣʦʨʫʩʩʢʦʡ ʙʠʙʣʠʦʪʝʯʥʦʡ ʘʩʩʦʮʠʘʮʠʠè

ʄʘʢʝʝʚʘ
ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ

23 ʤʘʷ 

ɿʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ

ʦʙʩʣʫʞʠʚʘʥʠʷ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab

çɹʝʣʦʨʫʩʩʢʘʷ ʙʠʙʣʠʦʪʝʯʥʘʷ ʘʩʩʦʮʠʘʮʠʷè -

ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʙʦʣʝʝ 

1,5 ʪʳʩʷʯ ʙʠʙʣʠʦʪʝʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ.



24-26 ʤʘʷ ʉʪʫʜʝʥʯʝʩʢʠʡ ʪʫʨʠʩʪʩʢʠʡ ʩʣʝʪ ɹɻʋ

ʧʨʦʚʝʜʝʥ ʥʘ ʪʫʨʙʘʟʝ çɺʳʩʦʢʠʡ ʙʝʨʝʛè 



ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ  ˉ 238 

ʄʝʜʘʣʴʶ çʌʨʘʥʮʠʩʢʘ ʉʢʦʨʠʥʳè 

ʥʘʛʨʘʞʜʝʥ ʜʝʢʘʥʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ 

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ 

ʈʦʚʜʦʀʚʘʥ ʉʝʤʝʥʦʚʠʯ 

25 ʤʘʷ

Lg`]ÓY[du^e a 

_^dY^e Zgdtpam 

kih^mg[ a fg[sm 

i[^Óp^fab



ʂʦʥʢʫʨʩ ʛʨʘʥʪʦʚ ʧʦ ʧʨʦʝʢʪʘʤ ʧʨʦʛʨʘʤʤʳ 

çʕʨʘʟʤʫʩʄʫʥʜʫʩè 

45ʩʪʠʧʝʥʜʠʘʪʦʚ ʠʟ ʯʠʩʣʘ ʦʙʫʯʘʶʱʠʭʩʷ ʣʠʙʦ 
ʨʘʙʦʪʘʶʱʠʭ ʚ ɹɻʋ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʡʪʠ 

ʦʙʫʯʝʥʠʝ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʚʫʟʘʭ ʥʘʯʠʥʘʷ ʩ ʩʝʥʪʷʙʨʷ 2013 ʛ.

29 ʤʘʷ

ʅʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ 

ʩʦʙʨʘʥʠʠ ʧʝʨʝʜ 

ʩʪʠʧʝʥʜʠʘʪʘʤʠ ʚʳʩʪʫʧʠʣ 

ʨʝʢʪʦʨ ɹɻʋ, ʘʢʘʜʝʤʠʢ 

ʉ.ɸʙʣʘʤʝʡʢʦ, ʢʦʪʦʨʳʡ 

ʧʨʠʟʚʘʣ ʩʪʫʜʝʥʪʦʚ 

ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʥʘʰ ʫʥʠʚʝʨʩʠʪʝʪ ʠ 

ʩʪʨʘʥʫ ʟʘ ʨʫʙʝʞʦʤ.



ʌʄʆ ʧʦʩʝʪʠʣ ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʆʆʅ,  

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʋʧʨʘʚʣʝʥʠʷ ʆʆʅ ʧʦ 

ʥʘʨʢʦʪʠʢʘʤ ʠ ʧʨʝʩʪʫʧʥʦʩʪʠ ʖ. ɺ. ʌʝʜʦʪʦʚ.

ʇʦ ʠʪʦʛʘʤ ʚʩʪʨʝʯʠ ʚʳʩʦʢʠʡ ʛʦʩʪʴ 

ʧʨʠʩʣʘʣ ʙʣʘʛʦʜʘʨʩʪʚʝʥʥʦʝ ʧʠʩʴʤʦ 

ʨʝʢʪʦʨʫ ɹɻʋ, ʛʜʝ ʧʦʜʯʝʨʢʥʫʣ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ-ʤʝʞʜʫʥʘʨʦʜʥʠʢʦʚ.

29 ʤʘʷ



ʏʝʤʧʠʦʥʘʪ ɽʚʨʦʧʳ ʧʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʛʠʤʥʘʩʪʠʢʝ (ʛ. ɺʝʥʘ, ɸʚʩʪʨʠʷ )

ʂʩʝʥʠʷ ʉʘʥʢʦʚʠʯ

(5 ʢ. ʶʨ. ʬʘʢ.) 

ʟʘʚʦʝʚʘʣʘ ʚ 

ʛʨʫʧʧʦʚʳʭ 

ʫʧʨʘʞʥʝʥʠʷʭ 

ʟʦʣʦʪʫʶ ʠ 

ʩʝʨʝʙʨʷʥʫʶ ʤʝʜʘʣʠ 

31 ʤʘʷ ï

2 ʠʶʥʷ

	



ʀʶʥʴ



1 ʠʶʥ ʅ̫ʘʯʘʣ ʨʘʙʦʪʫ ʣʝʪʥʠʡ ʣʘʛʝʨʴ (3 ʩʤʝʥʳ) ʜʣʷ ʜʝʪʝʡ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʉʆʂ çɹʨʠʛʘʥʪʠʥʘè ɹɻʋ





ɺ ɹɻʋ ʧʨʦʰʝʣ ʧʨʷʤʦʡ ʩʝʘʥʩ ʩʚʷʟʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ 

ʯʣʝʥʘʤʠ ʵʢʠʧʘʞʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ 

4-5 ʠʶʥʷ

	

		



ɺʦʝʥʥʦʤʫ ʬʘʢʫʣʴʪʝʪʫ ɹɻʋ -10 ʣʝʪ 11 ʠʶʥʷ

ʅʘʩʝʛʦʜʥʷʰʥʠʡʜʝʥʚɹʦʝʥʥʳʡʬʘʢʫʣʴʪʝʪɹɻʋï ʵʪʦʩʣʘʞʝʥʥʳʡ
ʤʝʭʘʥʠʟʤ,ʧʦʟʚʦʣʷʶʱʠʡʛʦʪʦʚʠʪʴʩʧʝʮʠʘʣʠʩʪʦʚʩʚʦʝʛʦʜʝʣʘ.
ɻʣʘʚʥʘʷʟʘʜʘʯʘïʢʘʯʝʩʪʚʝʥʥʘʷʧʦʜʛʦʪʦʚʢʘʩʧʝʮʠʘʣʠʩʪʦʚ,ʢʦʪʦʨʳʝ
ʚʦʩʪʨʝʙʦʚʘʥʳʚʚʦʡʩʢʘʭ.



21 ʠʶʥʷ

ɼʦʢʪʦʨ ʥʘʫʢ ʚ 39 ʣʝʪ!

A^] egÓg` hg`]ÓY[du^j a _^dY^j 

f^ gijYfY[da[Yjtiu fY ]gija\fkjge !!!

ɿʘʱʠʱʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ  ʥʘʫʢ

ʉʀɼʆʈʆɺ 

ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ, 
ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ

ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ:

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʨʚʥʳʭ ʮʝʥʪʨʦʚ ʧʨʠ ʦʙʲʸʤʥʦʡ 

ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ



ɺʧʝʨʚʳʝ ʚ ɹʝʣʘʨʫʩʠ ʟʘʱʠʱʝʥʘ 

ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çɸʩʪʨʦʬʠʟʠʢʘ ʠ ʟʚʸʟʜʥʘʷ ʘʩʪʨʦʥʦʤʠʷè.

21 ʠʶʥʷ

ɿʘʱʠʪʠʣ ʜʠʩʩʝʨʪʘʮʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃʠʮʝʷ ɹɻʋ  

ɸʣʝʢʩʘʥʜʨ ʃʝʦʥʠʜʦʚʠʯ ʇʦʧʣʘʚʩʢʠʡ.



25 ʠʶʥʷ ɹʘʣ ɺʳʧʫʩʢʥʠʢʦʚ ɹɻʋ - 2013


