
ɻʦʨʙʫʥʦʚ ʀ.ɸ., ʏʝʧʠʢʦʚʘʂ.ɸ., ɻʘʝʚʩʢʠʡ ɸ.ɸ,

ʗʥʠʯʝʚɼ.ʇ,

˝̗̖̔̎̍̋̉̑̎̚̚ ̤̘̗̖̖̗̋̔̎ ̘̙̑ ̝̖̖̗̗̑̉̋̒̚ ̘̗̙̍̍̎̏̓̎ ˥˩˩˝ ̋ ̙̞̉̓̉̕ 
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ά ίδ-06-ήήίζΰ ˥˩˩˝  





ɺʠʜ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷʀʤʧʣʠʮʠʪʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ

ʕʢʩʧʣʠʮʠʪʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ

ʋʯʘʩʪʠʝ ʩʦʟʥʘʥʠʷʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ

ʥʝʪ ʜʘ

ɺʠʜ ʥʘʫʯʝʥʠʷ, ʚ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥ ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ

ʀʤʧʣʠʮʠʪʥʦʝʕʢʩʧʣʠʮʠʪʥʦʝ

ʄʝʭʘʥʠʟʤʳ ʧʘʤʷʪʠ, 

ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ

ʇʨʦʮʝʜʫʨʥʘʷ ʧʘʤʷʪʴɼʝʢʣʘʨʘʪʠʚʥʘʷ 

ʧʘʤʷʪʴ

ʉʠʪʫʘʮʠʠ,ʩ ʢʦʪʦʨʳʤʠ 

ʩʚʷʟʘʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ

ʉʠʪʫʘʮʠʠ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ 

ʮʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʢʦʥʪʝʢʩʪ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ

ʉʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʦʩʪʠʞʝʥʠʝʤ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, 

ʩʦʟʥʘʪʝʣʴʥʦʡ 

ʤʦʪʠʚʘʮʠʝʡ

ɺʠʜʳ ʧʨʦʮʝʩʩʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦ 

M.Gluckôsmodel(1988)



ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʦʣʴʥʳʝ ʰʠʟʦʬʨʝʥʠʝʡ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʢʦʛʥʠʪʠʚʥʦʡ 

ʩʬʝʨʝ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʧʨʦʛʥʦʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦʙʳʪʠʡ ʠ ʦʪʨʘʞʝʥʥʳʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʦʟʛʘ ʚ 

ʦʪʚʝʪ ʥʘ ʥʝʦʞʠʜʘʥʥʳʝ ʩʪʠʤʫʣʳ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ 

ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʘʬʬʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 



ƴ ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʰʠʟʦʬʨʝʥʠʠʩ 

ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʠʚʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʧʘʮʠʝʥʪʘʤ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʠʭʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʣʝʤ ʨʘʙʦʪʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.

ƴ ɼʦ ʩʠʭ ʧʦʨ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʢʘ ʩ ʬʫʥʢʮʠʷʤʠ ʤʦʟʛʘ, ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩ ʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ, ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʦʪʦʨʦʤʫ 

ʧʦʟʚʦʣʷʝʪ ʠʥʜʠʚʠʜʫ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʦʙʫʯʝʥʠʠ ʠ ʨʝʰʝʥʠʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʟʘʜʘʯ. 

ʀ ʥʘʢʦʥʝʮ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠ ʰʠʟʦʬʨʝʥʠʠ

ʩʦʩʪʘʚʣʷʶʪ ʛʣʘʚʥʳʡ ʠʥʪʝʨʝʩ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ïʚʦʧʨʦʩ ʦ 

ʚʦʚʣʝʯʝʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʡ ʤʳʩʣʠ, ʯʸʪʢʠʭ ʦʪʚʝʪʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ.



28 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 34 ʣʝʪ: 14 ʞʝʥʱʠʥ ʠ 

14 ʤʫʞʯʠʥ 

ʠ 18ʠʩʧʳʪʫʝʤʳʭ ʩ ʜʠʘʛʥʦʟʦʤ çʰʠʟʦʬʨʝʥʠʷèʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 34 ʣʝʪ: 
11 ʤʫʞʯʠʥ ʠ 7 ʞʝʥʱʠʥ, ʧʨʠʯʠʥʦʡ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ ʜʣʷ 
ʢʦʪʦʨʳʭ ʩʪʘʣʦʥʘʣʠʯʠʝ ʧʘʨʘʥʦʠʜʥʳʭ ʧʩʠʭʦʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ. 

ɺ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ(ʠʩʧʳʪʫʝʤʳʝ, ʠʤʝʶʱʠʝ ʜʠʘʛʥʦʟ çʰʠʟʦʬʨʝʥʠʷè) 
ʚʦʰʣʠ ʧʘʮʠʝʥʪʳ ʩʪʘʮʠʦʥʘʨʘ ɻʦʨʦʜʩʢʦʡ ʇʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ˉ6. ɺ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʧʘʮʠʝʥʪʳ, ʚ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʢʦʪʦʨʳʭ 
ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʦʨʛʘʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʵʧʠʣʝʧʩʠʷ ʠ/ʠʣʠ ʥʝʜʘʚʥʝʝ 
ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ. 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʦʮʝʥʝʥʳ ʥʘ ʧʨʝʜʤʝʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʧʦ 
ʰʢʘʣʝ SANS. ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʜʣʷ 
ʛʨʫʧʧʳ ʨʘʚʥʷʣʘʩʴ 55,7Ñ6,02(ʜʠʘʧʘʟʦʥ ʦʪ 10 ʜʦ 89). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʙʦʣʝʟʥʠ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 4 ʜʦ 11 ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ: ʦʪ 2 ʜʦ 11. ʅʘ 
ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʦʪʤʝʯʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ 
ʧʩʠʭʦʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ ʚ ʪʝʯʝʥʠʝ 2-3 ʥʝʜʝʣʴ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʨʠʥʠʤʘʣʠ 
ʥʝʡʨʦʣʝʧʪʠʢʠ ʠ ʠʤʝʣʠ ʩʨʝʜʥʠʝ ʜʦʟʠʨʦʚʢʠ.

ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫʥʝ ʜʦʧʫʩʢʘʣʠʩʴ ʠʩʧʳʪʫʝʤʳʝ, ʧʝʨʝʥʝʩʰʠʝ ʙʦʣʝʟʥʴ, 
ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʧʩʠʭʠʢʠ, ʟʣʦʫʧʦʪʨʝʙʣʷʚʰʠʝ ʘʣʢʦʛʦʣʝʤ ʠʣʠ 
ʧʨʠʥʠʤʘʚʰʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. 



1 ʵʪʘʧ: ɿʘʧʦʣʥʝʥʠʝ ʠʩʧʳʪʫʝʤʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʛʦ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ (ʜʣʷ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ)

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʢʣʠʥʠʢʠ ïʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʥʪʝʨʚʴʶ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʤʝʪʦʜʠʢʠ 

SANS.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷʅʘʟʚʘʥʠʝ ʤʝʪʦʜʠʢʠ

ʈʠʛʠʜʥʳʡ/ʛʠʙʢʠʡ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʊʝʩʪ ʉʪʨʫʧʘ

ʇʦʣʝʟʘʚʠʩʠʤʦʩʪʴ/ʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴʊʝʩʪ ʚʢʣʶʯʝʥʥʳʭ ʬʠʛʫʨ 

ɻʦʪʪʰʘʣʴʜʪʘ

ʋʟʢʠʡ/ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

(ʘʥʘʣʠʪʠʯʥʦʩʪʴ/ʩʠʥʪʝʪʠʯʥʦʩʪʴ)

ʄʝʪʦʜʠʢʘ çʉʚʦʙʦʜʥʘʷ 

ʩʦʨʪʠʨʦʚʢʘ ʦʙʲʝʢʪʦʚè

ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʚʥʠʤʘʥʠʷ ʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʄʝʪʦʜʠʢʘ ʄʶʥʩʪʝʨʙʝʨʛʘ

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪʊʝʩʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʅ. ʍʦʣʣʘ



2 ʵʪʘʧ: ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ 

ʢʦʤʧʦʥʝʥʪʦʚ MMN ʠ P300 ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʦʟʛʘ:

ʀʩʧʳʪʫʝʤʦʤʫ ʙʳʣʦ ʧʨʝʜʲʷʚʣʝʥʦ 170 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩʪʠʤʫʣʦʚ: 85 ʟʚʫʢʦʚʳʭ, 85 ʚʠʟʫʘʣʴʥʳʭ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʨʷʜ ʩʪʠʤʫʣʦʚ, ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ (ʛʨʦʤʢʦʩʪʴ, ʚʳʩʦʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʥʘ ʣʠʮʘʭ ʣʶʜʝʡ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ). ʀʟʤʝʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʨʦʩʪʫʶ ʜʣʷ ʧʨʦʛʥʦʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ.

ʀʩʧʳʪʫʝʤʳʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʚ ʢʘʞʜʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ, ʫʢʣʘʜʳʚʘʶʱʝʝʩʷ ʚ ʧʨʘʚʠʣʦ ʥʘʡʜʝʥʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ.

ʊʨʝʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦʜʝʨʞʘʣʘ ʜʝʚʠʘʥʪʥʳʡʩʪʠʤʫʣ 

(ʠʟʤʝʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʣʠ ʟʘʜʘʥʠʷ, ʪʨʝʪʴ ïʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʝʢʩʪʘ ʟʘʜʘʥʠʷ 

(ʠʟʤʝʥʷʣʩʷ ʜʨʫʛʦʡ ʧʘʨʘʤʝʪʨ, ʟʘ ʢʦʪʦʨʳʤ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʥʫʞʥʦ 

ʙʳʣʦ ʩʣʝʜʠʪʴ), ʪʨʝʪʴ ïʜʝʚʠʘʥʪʥʳʡʧʦ ʦʙʦʠʤ ʧʨʠʟʥʘʢʘʤ.



ɺʢʣʶʯʘʶʱʘʷ ʜʝʚʠʘʥʪʥʳʡʩʪʠʤʫʣ ʜʣʷ ʮʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ

ɺʢʣʶʯʘʶʱʘʷ ʜʝʚʠʘʥʪʥʳʡʩʪʠʤʫʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʝʢʩʪʘ

ɺʢʣʶʯʘʶʱʘʷ ʜʝʚʠʘʥʪʥʳʡʧʦ ʦʙʦʠʤ ʧʨʠʟʥʘʢʘʤ ʩʪʠʤʫʣ



Factor 1
(ˢ͙͙ͤ͊ͭ͡;ͤͦͫͭΈ)

Factor 2
όˮ͙͔͋ͪ͊ͭ͘͡ΈͤͦͫͭΈύ

Factor 3ό˿ͭͪͯͨ 
Ήͺͺ͔ͭ͟ύ

ˮ͙͔͋ͪ͊ͭ͘͡ΈͤͦͫͭΈ 
ό˸Ό͔͔͎ͤͫͭͪ͋ͪύ -0,031 0,870 -0,084

˿ͭͪͯͨ Ήͺͺ͔ͭ͟όt) 0,089 0,002 0,769

˿ͭͪͯͨ 
Ήͺͺ͔ͭ͟ό˻΄͙͙͋͟ύ -0,073 -0,078 0,736

˥͔͊ͪ͒ͤͪόͦ͟͡ ͎ͪͯͨͨύ0,948 0,119 0,032

˥͔͊ͪ͒ͤͪόͣ͊ͫ͟ ͍ͫͦ͡ύ-0,791 0,092 -0,065

˥͔͊ͪ͒ͤͪό͎ͪͯͨͨ ͨͦ м 
ͫ͡ύ 0,734 0,135 -0,117

˽͔͔͍͙͙ͦͤ͊ͫͣͦͫͭ͘͡Έ0,203 0,807 0,038
Expl.Var 2,119 1,456 1,160
Prp.Totl 0,303 0,208 0,166



ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(3, 39)=5,8760, p=,00207

Effective hypothesis decomposition

Vertical bars denote 0,95 confidence intervals
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PARAM*ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(6, 78)=2,0071, p=,07463

Effective hypothesis decomposition

Vertical bars denote 0,95 confidence intervals

 ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ
 ɸʪʠʧʠʯʥʳʝ
 ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ
 ʊʠʧʠʯʥʳʝ
 ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ

 ʂʦʤʙʠʥʘʮʠʷ
 ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ
 ʅʝʪ

ɸʥʘʣʠʪʠʯʥʦʩʪʴ
ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ

ʉʪʨʫʧ ʵʬʬʝʢʪ

PARAM

-3,0

-2,5

-2,0

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

D
V

_
1



·ˤ̗̤̔̎̐̉̋̑̑̎̚̕ɉˢ̨̑̐̓̉ ̛̛̙̥̖̗̥̑̐̊̑̉̎̔̚ 
̨̖̖̋̑̉̑̕Ɋ

·˦̛̛̖̑̎̑̓̑ 

·ˤ̛̗̖̤̖̔̎̎̐̉̋̑̑̎̉̉̔̑̑̓̑̚̕
ʢʣʘʩʪʝʨ; LS Means

Current effect: F(2, 9)=3,8346, p=,06244

Effective hypothesis decomposition

Vertical bars denote 0,95 confidence intervals
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ɸʥʘʣʠʪʠʯʥʦʩʪʴ ʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ
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TIME*ErrContext*ʢʣʘʩʪʝʨ; LS Means

Current effect: F(40, 388100)=2,1546, p=,00003

Effective hypothesis decomposition

Include condition: v6=0 ɿʚʫʢʦʚʳʝ ʨʷʜʳ

 ʅʝʪ ʠʤʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ɽʩʪʴ ʠʤʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ
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TIME*ErrTarget*ʢʣʘʩʪʝʨ; LS Means

Current effect: F(40, 388100)=,66033, p=,95144

Effective hypothesis decomposition

Include condition: v6=0 ɿʚʫʢʦʚʳʝ ʨʷʜʳ

 ʅʝʪ ʵʢʩʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ʕʢʩʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ
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TIME*ErrTarget*ʢʣʘʩʪʝʨ; LS Means

Current effect: F(40, 461940)=1,6489, p=,00602

Effective hypothesis decomposition

Include condition: v6=1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʤʦʮʠʡ ʥʘ ʣʠʮʘʭ

 ʅʝʪ ʵʢʩʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ɽʩʪʴ ʵʢʩʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ
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TIME*ErrContext*ʢʣʘʩʪʝʨ; LS Means

Current effect: F(40, 461940)=3,8286, p=,00000

Effective hypothesis decomposition

Include condition: v6=1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʤʦʮʠʡ ʥʘ ʣʠʮʘʭ

 ʅʝʪ ʠʤʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ɽʩʪʴ ʠʤʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ
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TIME*ErrContext*ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(60, 431960)=2,9699, p=,00000

Effective hypothesis decomposition

Include condition: v6=1 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʤʦʮʠʡ

 ʅʝʪ ʢʦʥʪʝʢʩʪʥʦʡ ʦ ʠhʙʢʠ
 ɽʩʪʴ ʢʦʥʪʝʢʩʪʥʘʷ ʦ ʠhʙʢʘ
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TIME*ErrTarget*ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(60, 431960)=,78037, p=,89293

Effective hypothesis decomposition

Include condition: v6=1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʤʦʮʠʡ

 ʅʝʪ ʮʝʣʝʚʦʡ ʦ ʠhʙʢʠ
 ʎʝʣʝʚʘʷ ʦ ʠhʙʢʘ
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TIME*ErrContext*ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(60, 371780)=1,7869, p=,00017

Effective hypothesis decomposition

Include condition: v6=0 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʚʫʢʦʚ

 ʅʝʪ ʠʤʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ʀʤʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ

ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ: ɸʪʠʧʠʯʥʳʝ
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ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ:

ʂʦʤʙʠʥʘʮʠʷ
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ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ: ʅʝʪ

T
IM

E
:

C
z_

4
0

C
z_

1
2

0
C

z_
2

0
0

C
z_

2
8

0
C

z_
3

6
0

C
z_

4
4

0
C

z_
5

2
0

C
z_

6
0

0
C

z_
6

8
0

C
z_

7
6

0



TIME*ErrTarget*ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ; LS Means

Current effect: F(60, 371780)=1,0085, p=,45729

Effective hypothesis decomposition

Include condition: v6=0 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʚʫʢʦʚ

 ʅʝʪ ʵʢʩʧʣʠʮʠʪʥʦʡ ʦ ʠhʙʢʠ
 ʕʢʩʧʣʠʮʠʪʥʘʷ ʦ ʠhʙʢʘ

ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ: ɸʪʠʧʠʯʥʳʝ
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ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ: ʅʝʪ
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Å ˙̨̔ ̧̔̍̎̒ ̚ ̖̗̗̍̑̉̌̐̕ Ⱥ̡̨̗̝̙̖̑̐̎̑Ȼ
̙̎̍̑̚ ̛̗̖̖̤̞̓̌̑̑̋ ̛̑̔̎̒̚ ̛̘̙̗̎̊̔̉̍̉̎ 
Ⱥ̘ ̛̗̗̥̔̎̐̉̋̑̑̚̕̚Ȼ

Å ˨ ̛̘̟̖̗̉̑̎̋ ̚ ̖̗̗̍̑̉̌̐̕ ̡̨̗̝̙̖̑̐̎̑ 
̙̖̙̗̖̤̉̐̊̉̔̉̑̋̉̚ ̝̜̖̟̓̑̑ ̛̘̟̖̗̗̑̔̑̑̌̕ ̑ 
̛̦̘̟̖̗̗̓̔̑̑̌̚ ̨̘̙̗̖̗̙̗̖̌̐̑̋̉̑ ̚ ̘̙̗̖̎̊̔̉̍̉̑̎̕ 
̛̘̟̖̗̗̑̔̑̑̌̕ȟ ̛̗̗̙̤̓̒ ̛̙̖̙̗̖̍̎̎̑̑̋̉̕ ̘̙̗̑̎̕̕ 
̛̘̠̖̤̞̑̑ ̛̖̙̗̘̗̎̒̔̎̑̓̋Ȣ

Å ˗̨̖̔̑̑̎ ̛̖̙̗̘̗̎̒̔̎̑̓̋ ̋ ̗̖̗̖̗̋̚̕ ̛̛̙̖̙̜̍̎̎̑̑̎̕ 
̖̑̓̉̏̎̑̎̚ ˗ˤ ̖̉ ̧̛̘̟̖̜̑̔̑̑̕ ̡̗̜̑̊̓ ̧̢̜̑̔̑̋̉̎̎̚ 
̛̛̖̖̗̥̎̌̉̑̋̚ ˗ˤ ̋ ̙̠̖̤̉̐̔̑̎ ̙̖̖̤̋̎̎̎̕ ̛̘̙̗̜̎̏̓̑̕Ȣ



1) ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʛʨʫʧʧʳ (ʙʦʣʝʟʥʠ çʰʠʟʦʬʨʝʥʠʷè) ʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡ, ʦʪʨʘʞʘʶʱʝʝ ʚʳʩʦʢʫʶ ʧʦʣʝʟʘʚʠʩʠʤʦʩʪʴʠ 
ʩʠʥʪʝʪʠʯʥʦʩʪʴ ʙʦʣʴʥʳʭ ʰʠʟʦʬʨʝʥʠʝʡ, ʥʘʨʷʜʫ ʩ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʥʠʤʘʥʠʷ ʠ 
ʨʠʛʠʜʥʳʤ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʥʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʢʘʢʦʤʫ-ʥʠʙʫʜʴ 
ʦʜʥʦʤʫ ʢʦʛʥʠʪʠʚʥʦʤʫ ʩʪʠʣʶ. ʆʜʥʘʢʦ, ʦʥʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʦʝʛʦ 
ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ, ʙʫʜʫʯʠ ʧʨʠʯʠʩʣʝʥʥʳʤʠ ʢ ʛʨʫʧʧʝ çʧʦʣʝʟʘʚʠʩʠʤʳʝʩʠʥʪʝʪʠʢʠè, ʠ ʤʝʥʝʝ 
ʚʳʨʘʞʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʦʝʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ ïʙʫʜʫʯʠ ʧʨʠʯʠʩʣʝʥʥʳʤʠ ʢ ʛʨʫʧʧʝ 
çʧʦʣʝʥʝʟʘʚʠʩʠʤʳʝʘʥʘʣʠʪʠʢʠè.

2) ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʦʜʝʣʴʶ Gluck andBowerôs(1988), ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʧʨʦʮʝʩʩʘ 
ʵʢʩʧʣʠʮʠʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠ ʰʠʟʦʬʨʝʥʠʠ ʟʘʪʨʫʜʥʝʥʘ. ɸʤʧʣʠʪʫʜʘ MMN ʚ ʦʪʚʝʪ ʥʘ 
ʢʦʥʪʝʢʩʪʥʳʝ ʜʝʚʠʘʥʪʥʳʝʩʪʠʤʫʣʳ ʜʣʷ ʣʶʜʝʡ ʩ ʜʠʘʛʥʦʟʦʤ çʰʠʟʦʬʨʝʥʠʷè ʜʦʩʪʠʛʘʝʪ ʙʆʣʴʰʝʡ
ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. ʇʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʦʰʠʙʢʝ ʧʨʦʛʥʦʟʘ 
ʢʦʥʪʝʢʩʪʥʳʭ ʩʦʙʳʪʠʡ ʚʥʝʰʥʝʛʦ ʤʠʨʘ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʵʢʩʧʣʠʮʠʪʥʦʛʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.

3) ʉʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ 
çʧʦʣʝʟʘʚʠʩʠʤʘʷʩʠʥʪʝʪʠʯʥʦʩʪʴè ʠ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʤʘ ʨʘʙʦʪʳ 
ʩʠʩʪʝʤʳ ʠʤʧʣʠʮʠʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʊʦ ʞʝ ʚʝʨʥʦ ʠ ʜʣʷ ʧʘʨʳ: çʧʦʣʝʥʝʟʘʚʠʩʠʤʘʷ
ʘʥʘʣʠʪʠʯʥʦʩʪʴè ʠ ʵʢʩʧʣʠʮʠʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 
ʠʤʧʣʠʮʠʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʧʣʠʮʠʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠ 
ʰʠʟʦʬʨʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʷʨʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʯʝʨʪ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 
ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ çʧʦʣʝʟʘʚʠʩʠʤʘʷʩʠʥʪʝʪʠʯʥʦʩʪʴè.

4) ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʥʦʨʝʯʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ MMN ʠ 
P300 ʧʨʠ ʰʠʟʦʬʨʝʥʠʠ ʧʨʦʰʣʳʭ ʣʝʪ (ʨʘʟʥʳʝ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʘʤʧʣʠʪʫʜ ʢʦʤʧʦʥʝʥʪʦʚ ɺʇ, 
MMN ʠ P300 (Umbricht D. et al., 2003)) ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʨʘʟʥʳʭ ʩʠʩʪʝʤ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯʘʭ, ʧʨʝʜʲʷʚʣʷʚʰʠʭʩʷʠʩʧʳʪʫʝʤʳʤ.ɺ 
ʯʘʩʪʥʦʩʪʠ, MMN ʧʨʠ ʰʠʟʦʬʨʝʥʠʠ ʙʫʜʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, 
ʟʘʜʝʡʩʪʚʫʶʱʠʭʠʤʧʣʠʮʠʪʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ.


