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àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔÓˆÂÒÒ˚ ‚ÓÒÔËflÚËfl Û ˜ÂÎÓ-
‚ÂÍ‡ Ì‡ıÓ‰flÚÒfl ÔÓ‰ ÍÓÌÚÓÎÂÏ Â„Ó ÔÂÊÌÂ„Ó
ÓÔ˚Ú‡ [1, 2]. é‰ÌËÏ ËÁ ‡ÒÔÂÍÚÓ‚ ˝ÚÓ„Ó ÓÔ˚Ú‡
fl‚Îfl˛ÚÒfl ÒÂÏ‡ÌÚË˜ÂÒÍËÂ ÍÓÌÒÚÛÍˆËË. Å˚ÎÓ
ÔÓÍ‡Á‡ÌÓ, ̃ ÚÓ ÏÓÏÂÌÚ˚ ÔÂÂÒÚÓÈÍË ̋ ÚËı ÍÓÌ-
ÒÚÛÍˆËÈ ÒÓÔflÊÂÌ˚ Ò Û‚ÂÎË˜ÂÌËÂÏ ÌÂ„‡ÚË‚-
ÌÓÒÚË ‚ ÁËÚÂÎ¸Ì˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡Î‡ı
(Çè) ‚ Ó·Î‡ÒÚË 400 ÏÒ ÔÓÒÎÂ ÔÂ‰˙fl‚ÎÂÌËfl

‚Â·‡ÎËÁÛÂÏ˚ı ÒÚËÏÛÎÓ‚, ÌÂ ‚ÔËÒ˚‚‡˛˘ËıÒfl
‚ ÚÂÍÛ˘Û˛ ÒÂÏ‡ÌÚË˜ÂÒÍÛ˛ ÒıÂÏÛ. Ç ÚÓ ÊÂ ‚Â-
Ïfl ÔÂ‰˙fl‚ÎÂÌËÂ ÙËÁË˜ÂÒÍË ‡ÁÎË˜‡˛˘ËıÒfl
ÒÎÓ‚ (·ÓÎ¸¯ËÂ ·ÛÍ‚˚) ‚ ÚÓÏ ÊÂ fl‰Û ‚˚Á˚‚‡ÎÓ
‚ Çè ÎË¯¸ ËÁ‚ÂÒÚÌÛ˛ ÔÓÁËÚË‚ÌÓÒÚ¸ ‚ Ó·Î‡ÒÚË
300 ÏÒ (P300). èÓÎÛ˜ÂÌÌ˚È ˝ÙÙÂÍÚ ÒÂÏ‡ÌÚË-
˜ÂÒÍÓ„Ó ‡ÒÒÓ„Î‡ÒÓ‚‡ÌËfl, ‚˚Á˚‚‡˛˘Â„Ó ‚ Çè
ÔÓÁ‰Ì˛˛ ÌÂ„‡ÚË‚ÌÓÒÚ¸, ËÎË “ÒÂÏ‡ÌÚË˜ÂÒÍÓÈ
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èÓÁ‰Ìflfl ÌÂ„‡ÚË‚ÌÓÒÚ¸, ‚ÓÁÌËÍ‡˛˘‡fl ‚ ‚˚Á‚‡ÌÌÓÏ ÔÓÚÂÌˆË‡ÎÂ Ì‡ ÒÂÏ‡ÌÚË˜ÂÒÍÓÂ ‡ÒÒÓ„Î‡ÒÓ‚‡-
ÌËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ÔÂ‰˙fl‚ÎflÂÏ˚ı ÒÚËÏÛÎÓ‚, Ó·˚˜ÌÓ Ò‚flÁ˚‚‡ÂÚÒfl Ò ‚Â·‡Î¸ÌÓÈ ËÎË ÒËÏ-
‚ÓÎ¸ÌÓÈ ÂÔÂÁÂÌÚ‡ˆËÂÈ ÒÚËÏÛÎÓ‚ ‚ ÔÓˆÂÒÒÂ ‚ÓÒÔËflÚËfl. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ
ı‡‡ÍÚÂÌ‡fl ‰Îfl ÒÂÏ‡ÌÚË˜ÂÒÍÓ„Ó ‡ÒÒÓ„Î‡ÒÓ‚‡ÌËfl ÔÓÁ‰Ìflfl ÌÂ„‡ÚË‚ÌÓÒÚ¸ ‚ÓÁÌËÍ‡ÂÚ ‰‡ÊÂ ‚ ÍÓÌ-
ÚÂÍÒÚÂ ÌÂÒËÏ‚ÓÎ¸Ì˚ı Ë ÌÂ‚Â·‡ÎËÁÛÂÏ˚ı ÒÚËÏÛÎ¸Ì˚ı ÒÂ‰, Ì‡ÔËÏÂ, ÒÓÒÚÓfl˘Ëı ‚ÒÂ„Ó ËÁ ˜Â-
Ú˚Âı ÚÓ˜ÂÍ, ‡ÁÎË˜‡˛˘ËıÒfl ÏÂÊ‰Û ÒÓ·ÓÈ ÚÓÎ¸ÍÓ ÔÓ ÚÓÔÓÎÓ„ËË ËÎË ÔÓ Û„ÎÓ‚ÓÏÛ ‡ÁÏÂÛ. èË
˝ÚÓÏ ÓÚ‚ÎÂ˜ÂÌËÂ ‚ÌËÏ‡ÌËfl ÓÚ ÔÓ·Ì˚ı ÒÚËÏÛÎÓ‚ ÔÓÎÌÓÒÚ¸˛ ÌË‚ÂÎËÛÂÚ ˝ÙÙÂÍÚ ÔÓÁ‰ÌÂÈ ÌÂ„‡-
ÚË‚ÌÓÒÚË. ÑÂÎ‡ÂÚÒfl ÔÂ‰ÔÓÎÓÊÂÌËÂ, ˜ÚÓ ‰Îfl Î˛·ÓÈ ÍÓÏÔÓÁËˆËË ÒÚËÏÛÎÓ‚ ÏÓÁ„ Ì‡ıÓ‰ËÚ Ò‚Ó˛
ÒÓ‰ÂÊ‡ÚÂÎ¸ÌÛ˛ (ÒÏ˚ÒÎ) Ë Ò‚Ó˛ ÙÓÏ‡Î¸ÌÛ˛ (ÙÓÏ‡, Ô‡ÚÚÂÌ) Ú‡ÍÚÓ‚ÍÛ, ÍÓÚÓ˚Â ÔË Ò‡‚-
ÌÂÌËË ÒÚËÏÛÎÓ‚ ‚ ÛÒÎÓ‚Ëflı odd/ball-Ô‡‡‰Ë„Ï˚ ÔÓfl‚Îfl˛ÚÒfl ‚ ·ÓÎ¸¯ÂÈ ËÎË ÏÂÌ¸¯ÂÈ ‚˚‡ÊÂÌ-
ÌÓÒÚË 

 

N400

 

 ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ó·˙ÂÏ‡ ‚ÌËÏ‡ÌËfl Í Ò‡ÏËÏ ÒÚËÏÛÎ‡Ï.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÁËÚÂÎ¸Ì˚Â ‚˚Á‚‡ÌÌ˚Â ÔÓÚÂÌˆË‡Î˚, ÔÓÁ‰Ìflfl ÌÂ„‡ÚË‚ÌÓÒÚ¸, ÒÂÏ‡ÌÚË˜Â-
ÒÍ‡fl ‡ÒÒÓ„Î‡ÒÓ‚‡ÌÌÓÒÚ¸, N400, Ô‡‡‰Ë„Ï‡ odd/ball.

 

Late Negativity in Visual Event-Related Potentials in Humans to Changes
in Topology of Simple Nonverbal Stimuli
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Late negativity arising in ERP in response to a semantic mismatch of consistently presented stimuli is usu-
ally considered to be related with verbal or symbolic representation of stimulus during perception. It is
shown in this work that the late negativity typical of the semantic mismatch develops even in the context
of non- symbolic and nonverbal, for example, four-point stimulus compositions which differ only in ty-
pology or angular size. Attention distraction from trial stimuli completely eliminates the effect of the late
negativity. It is suggested that the brain finds semantic and formal (physical) descriptions for any stimulus
composition. This phenomenon is reflected in the N400 amplitude depending on the attention volume to
the stimuli per se.

 

Key words: visual evoked potentials, late negativity, semantic mismatch, N400, “odd-ball” paradigm.
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Í‡ÔÎ‡Ì6 ÎÂ‚Ë˜ÍËÌ‡

 

ÌÂ„‡ÚË‚ÌÓÒÚË” ÌÂ ·˚Î Ò‚flÁ‡Ì Ò Ù‡ÍÚÓÓÏ ÌÂ-
ÓÊË‰‡ÌÌÓÒÚË, ÌÓ ËÏÂÌÌÓ Ò Ó·‡·ÓÚÍÓÈ ÒÂÏ‡ÌÚË-
ÍË [3]. Ç ÔÓÒÎÂ‰Û˛˘ÂÏ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ̃ ÚÓ ÍÓÏ-
ÔÓÌÂÌÚ N400 ‚Ó ÏÌÓ„ÓÏ fl‚ÎflÂÚÒfl ËÌ‚‡Ë‡ÌÚ-
Ì˚Ï ‚ ÓÚÌÓ¯ÂÌËË ÏÓ‰‡Î¸ÌÓÒÚË Ë ‰‡ÊÂ
ÒËÏ‚ÓÎ¸ÌÓ„Ó ÔÂ‰ÒÚ‡‚ÎÂÌËfl (·ÛÍ‚˚, ˝Ï·ÎÂÏ˚,
ËÒÛÌÍË) Ì‡·Ó‡ ÒÚËÏÛÎÓ‚ (ÒÏ Ó·ÁÓ [6]). í‡Í
Ì‡Á˚‚‡ÂÏÛ˛ ÒÂÏ‡ÌÚË˜ÂÒÍÛ˛ ÌÂ„‡ÚË‚ÌÓÒÚ¸
ÏÓÊÌÓ ·˚ÎÓ ÔÓÎÛ˜ËÚ¸ ‰‡ÊÂ ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË
‚ Í‡˜ÂÒÚ‚Â ÒÚËÏÛÎÓ‚ ÌÂ‚Â·‡ÎËÁÛÂÏ˚ı ÍÓÏ·Ë-
Ì‡ˆËÈ ÊÂÒÚÓ‚ [5], ‡ Ú‡ÍÊÂ ÔË Ò‡‚ÌÂÌËË Ô‡ ÓÚ-
‰ÂÎ¸Ì˚ı ÒÎÓ‚ [4] ËÎË Ô‡ ÒÚËÎËÁÓ‚‡ÌÌ˚ı ·ÛÍ‚
[7]. Ç ̋ ÚÓÈ Ò‚flÁË ÏÓÊÌÓ ÔÓÎ‡„‡Ú¸, ̃ ÚÓ ÍÓ„ÌËÚË‚-
Ì˚Â ÒÂÏ‡ÌÚË˜ÂÒÍËÂ ÔÓÒÚÓÂÌËfl ‚˚ıÓ‰flÚ ‰‡ÎÂÍÓ
Á‡ ÔÂ‰ÂÎ˚ ÎÂÍÒË˜ÂÒÍËı, ÔËÍÚÓ„‡ÙË˜ÂÒÍËı Ë
‰Û„Ëı ÒËÏ‚ÓÎ¸Ì˚ı ÍÓÌÒÚÛÍÚÓ‚ ÒÓÁÌ‡ÚÂÎ¸ÌÓ„Ó
ÓÔ˚Ú‡, Óı‚‡Ú˚‚‡fl Ú‡ÍÊÂ ÒÙÂÛ ÙÂÌÓÏÂÌÓ‚ ÌÂ-
‚Â·‡Î¸ÌÓ„Ó Ë ÌÂÒËÏ‚ÓÎ¸ÌÓ„Ó ‚ÓÒÔËflÚËfl. 

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓ‚ÂflÂÚÒfl „ËÔÓÚÂÁ‡ Ó
ÚÓÏ, ̃ ÚÓ ‰‡ÊÂ Ò‡Ï˚Â ÔÓÒÚ˚Â Ô‡ÚÚÂÌ˚ ÒÚËÏÛ-
ÎÓ‚ ËÏÂ˛Ú ÒÂÏ‡ÌÚË˜ÂÒÍËÈ ÍÓÌÚÂÍÒÚ, ÍÓÚÓ˚È
ÏÓÊÌÓ ‚˚fl‚ËÚ¸ ÏÂÚÓ‰ÓÏ Çè ÔË Ô‡ÌÓÏ Ò‡‚-
ÌÂÌËË ÏËÌËÏ‡Î¸ÌÓ ‡ÁÎË˜‡˛˘ËıÒfl ÒÚËÏÛÎÓ‚,
Ë ˜ÚÓ ‚˚‡ÊÂÌÌÓÒÚ¸ ˝ÎÂÍÚÓ„‡ÙË˜ÂÒÍËı
ÔÓfl‚ÎÂÌËÈ ̋ ÚÓ„Ó ÍÓÌÚÂÍÒÚ‡ Á‡‚ËÒËÚ ÓÚ ÛÓ‚Ìfl
‚ÌËÏ‡ÌËfl Í ‡ÁÎË˜ËflÏ ÏÂÊ‰Û ÒÚËÏÛÎ‡ÏË.

 

åÖíéÑàäÄ

 

àÒÒÎÂ‰Ó‚‡ÌËÂ ‚˚ÔÓÎÌÂÌÓ Ò Û˜‡ÒÚËÂÏ 13 ÒÚÛ-
‰ÂÌÚÓ‚-‰Ó·Ó‚ÓÎ¸ˆÂ‚. ùùÉ Â„ËÒÚËÓ‚‡ÎË ÏÓ-
ÌÓÔÓÎflÌÓ ‚ 15 ÓÚ‚Â‰ÂÌËflı: (

 

é1, é2, P3, P4, í5,
í6, í3, í4, ë3, ë4, Cz, F3, F4, F7, F8

 

) ÓÚÌÓÒËÚÂÎ¸-
ÌÓ Ó·˙Â‰ËÌÂÌÌÓ„Ó Û¯ÌÓ„Ó ˝ÎÂÍÚÓ‰‡ Ò ˜‡ÒÚÓÚÓÈ
‰ËÒÍÂÚËÁ‡ˆËË 500 ‚ 1 Ò. áËÚÂÎ¸Ì˚Â ÒÚËÏÛÎ˚
ÔÂ‰ÒÚ‡‚ÎflÎË ÒÓ·ÓÈ ‚ÒÔ˚¯ÍË (0.15 ÏÍ‰ 

 

×

 

 4.20 ÏÒ)
˜ÂÚ˚Âı Í‡ÒÌ˚ı Ò‚ÂÚÓ‰ËÓ‰Ó‚ Äã307, ÒÓÒÚ‡‚Îfl-
˛˘Ëı ‡ÁÌ˚Â ÍÓÏÔÓÁËˆËË. Ç ˝ÚËı ÍÓÏÔÓÁËˆËflı
ÔflÚ˚È Ò‚ÂÚÓ‰ËÓ‰ ‡ÒÔÓÎ‡„‡ÎÒfl ‚ ˆÂÌÚÂ ÔÓÎfl
ÁÂÌËfl Ë ÒÎÛÊËÎ ÚÓ˜ÍÓÈ ÙËÍÒ‡ˆËË, ‡ ˜ÂÚ˚Â
ÓÒÚ‡Î¸Ì˚ı ÒÓÒÚ‡‚ÎflÎË ‚Â¯ËÌ˚ ˜ÂÚ˚ÂıÛ„ÓÎ¸-
ÌËÍÓ‚, ‡ÒÔÓÎ‡„‡flÒ¸ ÔÓ Ó‰ÌÓÏÛ ‚ Í‡Ê‰ÓÏ Í‚‡‰-
‡ÌÚÂ ÔÓÎfl ÁÂÌËfl. äÓÏÔÓÁËˆËË ËÏÂÎË ‰‚‡ ÍÓÏ-
ÔÎÂÍÚ‡ ÚÓÔÓÎÓ„Ë˜ÂÒÍÓ„Ó ‡ÒÔÓÎÓÊÂÌËfl ‰ËÓ‰Ó‚
Ì‡ ÔÎÓÒÍÓÒÚË, Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı ËÏÂÎ ‰‚‡ Û„-
ÎÓ‚˚ı ‡ÁÏÂ‡. Ç ÔÓÂÍˆËË Ì‡ ÒÂÚ˜‡ÚÍÛ Ò‚ÂÚÓ-
‰ËÓ‰Ì˚Â ÒÚËÏÛÎ˚ ËÁ Ï‡ÎÂÌ¸ÍËı Ë ·ÓÎ¸¯Ëı
ÍÓÏÔÓÁËˆËÈ ‡ÒÔÓÎ‡„‡ÎËÒ¸ Ì‡ ‡ÒÒÚÓflÌËË ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÂÌÌÓ 2.3–4.6 Ë 4.6–9.1 „‡‰. ÓÚ ˆÂÌÚ‡,
Ú.Â. ‚ Ó·ÓËı ÒÎÛ˜‡flı ÔÓÂˆËÓ‚‡ÎËÒ¸ ‚Ó ‚ÌÂÙÓ-
‚Â‡Î¸ÌÛ˛ Ó·Î‡ÒÚ¸ ÒÂÚ˜‡ÚÍË.

ÑÎËÚÂÎ¸ÌÓÒÚ¸ Ó‰ÌÓÍ‡ÚÌÓÈ ÔÓ·˚ ÒÓÒÚ‡‚-
ÎflÎ‡ 900–1100 ÏÒ, ‚ ‡ÏÍ‡ı ÍÓÚÓÓÈ ùùÉ Â„Ë-
ÒÚËÓ‚‡ÎË ‚ ÚÂ˜ÂÌËÂ 100 ÏÒ ‰Ó Ë 700 ÏÒ ÔÓÒÎÂ
ÔÂ‰˙fl‚ÎÂÌËfl ÒÚËÏÛÎ‡. éÚ‰ÂÎ¸Ì‡fl ÒÂÒÒËfl ÒÓ-

ÒÚÓflÎ‡ ËÁ ÏÌÓ„ÓÍ‡ÚÌÓ„Ó ÔÂ‰˙fl‚ÎÂÌËfl ‰‚Ûı
ÍÓÏÔÓÁËˆËÈ ÒÚËÏÛÎÓ‚, ˜ÂÂ‰Û˛˘ËıÒfl ÒÎÛ˜‡È-
Ì˚Ï Ó·‡ÁÓÏ, ÌÓ Ò ‡ÁÌÓÈ ÒÂ‰ÌÂÈ ˜‡ÒÚÓÚÓÈ Ë
‡ÁÎË˜‡˛˘ËıÒfl ÔÓ Ó‰ÌÓÏÛ ËÁ Ô‡‡ÏÂÚÓ‚: ÎË-
·Ó ÔÓ ÙÓÏÂ, ÎË·Ó ÔÓ ‡ÁÏÂÛ, ÎË·Ó ÔÓ Ó·ÂËÏ
ı‡‡ÍÚÂËÒÚËÍ‡Ï Ó‰ÌÓ‚ÂÏÂÌÌÓ. Ç Í‡˜ÂÒÚ‚Â
ËÌÒÚÛÍˆËË ËÒÔ˚ÚÛÂÏ˚Ï ÒÓÓ·˘‡ÎÓÒ¸, ˜ÚÓ ‚
Ì‡˜‡ÎÂ Í‡Ê‰ÓÈ Á‡ÔËÒË ùùÉ ËÏ ·Û‰ÂÚ ÔÂ‰˙fl‚-
ÎÂÌ‡ Ó‰Ì‡ ËÁ ‰‚Ûı ÍÓÏÔÓÁËˆËÈ ÒÚËÏÛÎÓ‚, ̃ ËÒÎÓ
ÔÓfl‚ÎÂÌËÈ ÍÓÚÓÓÈ ÌÛÊÌÓ ·Û‰ÂÚ Á‡ÚÂÏ ÔÓ‰Ò˜Ë-
Ú˚‚‡Ú¸ ‚ ıÓ‰Â ÚÂÒÚËÓ‚‡ÌËfl. àÚÓ„Ó‚˚È ÔÓ‰-
Ò˜ÂÚ ‰ÓÎÊÂÌ ÒÓÓ·˘‡Ú¸Òfl ̋ ÍÒÔÂËÏÂÌÚ‡ÚÓÛ ÔÓ
Â„Ó Á‡ÔÓÒÛ. Ç ˝ÚËı ÛÒÎÓ‚Ëflı, Ó˜Â‚Ë‰ÌÓ, ËÒÔ˚-
ÚÛÂÏ˚È ÌÂ ËÏÂÎ ‚ÓÁÏÓÊÌÓÒÚË ‚Â·‡Î¸ÌÓ Ó·Ó-
ÁÌ‡˜‡Ú¸ ‰‚Â ÒÎ‡·Ó ‡ÁÎË˜‡˛˘ËÂÒfl ÍÓÏÔÓÁË-
ˆËË ËÁ ̃ ÂÚ˚Âı ÚÓ˜ÂÍ, Ë ̋ ÚÓ ÌÂ ·˚ÎÓ ̂ ÂÎÂÒÓÓ·-
‡ÁÌ˚Ï ‰Îfl ‚˚ÔÓÎÌÂÌËfl Á‡‰‡˜Ë.

í‡ÍËÏ Ó·‡ÁÓÏ, Á‡ÔËÒ¸ ùùÉ Ó‰ÌÓÈ ÒÂÒÒËË
ÒÓ‰ÂÊ‡Î‡ 315 ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı Çè Ì‡ ‰‚‡ ‡Á-
Ì˚ı Ô‡ÚÚÂÌ‡, ÔË˜ÂÏ 45 ËÁ ÌËı – Çè Ì‡ Ó‰ÌÛ
Í‡ÚËÌÍÛ (“Â‰ÍËÂ ÒÚËÏÛÎ˚”) Ë 270 – Ì‡ ‰Û„Û˛
(“˜‡ÒÚ˚Â ÒÚËÏÛÎ˚”). èË ˝ÚÓÏ ˆÂÌÚ‡Î¸Ì˚È
Ò‚ÂÚÓ‰ËÓ‰ Ò‚ÂÚËÎÒfl ÔÓÒÚÓflÌÌÓ Ò flÍÓÒÚ¸˛, ÒÌË-
ÊÂÌÌÓÈ ÔÓ Ò‡‚ÌÂÌË˛ Ò ‰Û„ËÏË ‰ËÓ‰‡ÏË ‚ 2 ‡-
Á‡. ä‡Ê‰˚È ËÒÔ˚ÚÛÂÏ˚È Û˜‡ÒÚ‚Ó‚‡Î ‚ 12 ÒÂÒÒË-
flı (12 Á‡ÔËÒÂÈ ùùÉ), ‚ ÍÓÚÓ˚ı ÚÂÒÚËÓ‚‡ÎËÒ¸
‡ÁÌ˚Â Ô‡˚ ÍÓÏÔÓÁËˆËÈ ÒÚËÏÛÎÓ‚. 

ÑÎfl ÍÓÌÚÓÎfl ‚ÎËflÌËfl ÛÓ‚Ìfl ‚ÌËÏ‡ÌËfl ËÒ-
Ô˚ÚÛÂÏÓ„Ó Í ÒÚËÏÛÎ‡Ï ÔÓ‚Ó‰ËÎËÒ¸ ‰‚Â ÒÂËË
Á‡ÔËÒÂÈ. Ç ÔÂ‚ÓÈ ÒÂËË (˜ÂÚ˚Â ÒÂÒÒËË) ‚ÌËÏ‡-
ÌËÂ ËÒÔ˚ÚÛÂÏÓ„Ó ÒÔÂˆË‡Î¸ÌÓ ÓÚ‚ÎÂÍ‡ÎÓÒ¸ ÓÚ
ÔÂ‰˙fl‚ÎflÂÏ˚ı ÒÚËÏÛÎÓ‚ ÔÂ‰‚‡ËÚÂÎ¸Ì˚Ï
ËÌÒÚÛÍÚËÓ‚‡ÌËÂÏ Ó ÌÂÓ·ıÓ‰ËÏÓÒÚË Ò˜ËÚ‡Ú¸
ÏË„‡ÌËfl (Í‡ÚÍÓ‚ÂÏÂÌÌÓÂ Û‚ÂÎË˜ÂÌËÂ ËÌÚÂÌ-
ÒË‚ÌÓÒÚË Ò‚Â˜ÂÌËfl) ˆÂÌÚ‡Î¸ÌÓ„Ó Ò‚ÂÚÓ‰ËÓ‰‡.
ùÚË ÏË„‡ÌËfl ‚˚ÔÓÎÌflÎËÒ¸ Ò ËÌÚÂ‚‡ÎÓÏ 10–
20 Ò., ÔË˜ÂÏ ÏÂÊ‰Û ÓÍÓÌ˜‡ÌËÂÏ ÏË„‡ÌËfl Ë
‚ÓÁÌËÍÌÓ‚ÂÌËÂÏ ÒÎÂ‰Û˛˘Â„Ó ÒÚËÏÛÎ‡ ÒÎÛ˜‡È-
Ì˚È ËÌÚÂ‚‡Î ÒÓÒÚ‡‚ÎflÎ ÌÂ ÏÂÌÂÂ 1200 ÏÒ. ÇÓ
‚ÚÓÓÈ ÒÂËË (‚ÓÒÂÏ¸ ÒÂÒÒËÈ), Ì‡ÔÓÚË‚, ‚ÌË-
Ï‡ÌËÂ ËÒÔ˚ÚÛÂÏÓ„Ó ÔË‚ÎÂÍ‡ÎÓÒ¸ Í Ó‰ÌÓÏÛ ËÁ
‰‚Ûı Ô‡Ì˚ı ‚ ‰‡ÌÌÓÈ ÒÂÒÒËË ÒÚËÏÛÎÓ‚, ‰Îfl ˜Â-
„Ó ÂÏÛ ‰‡‚‡Î‡Ò¸ ËÌÒÚÛÍˆËfl Ò˜ËÚ‡Ú¸ ‚ ÛÏÂ ˜ËÒ-
ÎÓ ËÏÂÌÌÓ Â‰ÍËı ÒÚËÏÛÎÓ‚. 

èÓÎÛ˜ÂÌÌ˚Â Ó‰ÌÓÍ‡ÚÌ˚Â Çè ÔÂ‰‚‡Ë-
ÚÂÎ¸ÌÓ Ò„Î‡ÊË‚‡ÎËÒ¸ ÛÒÂ‰ÌÂÌËÂÏ ùùÉ ‚ ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ÓÍÌ‡ı ¯ËËÌÓÈ 8 ÏÒ (˜ÂÚ˚Â
ÓÚÒ˜ÂÚ‡) Ë ‰‡ÎÂÂ ÛÒÂ‰ÌflÎËÒ¸ ÔÓ Í‡Ê‰ÓÏÛ ÚËÔÛ
ÍÓÏÔÓÁËˆËË ÒÚËÏÛÎÓ‚ Ë ‰Îfl Í‡Ê‰Ó„Ó ÛÒÎÓ‚Ëfl.
í‡ÍËÏ Ó·‡ÁÓÏ, Í‡Ê‰˚È ÛÒÂ‰ÌÂÌÌ˚È Çè ·˚Î
ÔÂ‰ÒÚ‡‚ÎÂÌ ‚ÂÏÂÌÌ Ï fl‰ÓÏ ËÁ 100 ËÌÚÂ-
„ËÓ‚‡ÌÌ˚ı ÓÚÒ˜ÂÚÓ‚. èÓÒÎÂ‰Û˛˘ËÈ ‡Ì‡ÎËÁ
‚ÍÎ˛˜‡Î ‚ ÒÂ·fl ÔÓÒÚÓÂÌËÂ ‰Îfl Í‡Ê‰ÓÈ Ô‡˚
Ò‡‚ÌÂÌËfl ‡ÁÌÓÒÚÌ˚ı Çè (Çè Ì‡ ˜‡ÒÚ˚È ÒÚË-

˚́



 

ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà      ÚÓÏ 57      ‹ 5      2007

 

èéáÑçüü çÖÉÄíàÇçéëíú

 

543

 

ÏÛÎ ÏËÌÛÒ Çè Ì‡ Â‰ÍËÈ ÒÚËÏÛÎ) ÒÓ ÒÚ‡ÚËÒÚË-
˜ÂÒÍËÏ ÓˆÂÌË‚‡ÌËÂÏ (ÔÓ ÍËÚÂË˛ ëÚ¸˛‰ÂÌ-
Ú‡) „ËÔÓÚÂÁ˚ Ó ÌÂ‡‚ÂÌÒÚ‚Â ÌÛÎ˛ ÔÓÎÛ˜ÂÌÌ˚ı
‡ÁÌÓÒÚÌ˚ı ÁÌ‡˜ÂÌËÈ ‰Îfl Í‡Ê‰ÓÈ ËÁ 100 ÚÓ˜ÂÍ
ÓˆÂÌË‚‡ÌËfl ‚ÂÏÂÌÌ

 

ó

 

„Ó fl‰‡ Çè. éˆÂÌË‚‡ÌËÂ
ÔÓ Í‡Ê‰ÓÈ Ô‡Â Ò‡‚ÌË‚‡ÂÏ˚ı ÒÚËÏÛÎÓ‚ ÔÓ-
‚Ó‰ËÎË ÓÚ‰ÂÎ¸ÌÓ ‰Îfl Í‡Ê‰Ó„Ó ËÒÔ˚ÚÛÂÏÓ„Ó Ë
‰Îfl Í‡Ê‰Ó„Ó ËÁ 15 ÓÚ‚Â‰ÂÌËÈ ùùÉ.

 

êÖáìãúíÄíõ àëëãÖÑéÇÄçàâ

 

êÂÁÛÎ¸Ú‡Ú˚ ÒÚ‡ÚËÒÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÔÓÍ‡-
Á‡ÎË, ˜ÚÓ Û ÔÓ‰‡‚Îfl˛˘Â„Ó ·ÓÎ¸¯ËÌÒÚ‚‡ ËÒÔ˚-
ÚÛÂÏ˚ı ÔË‚ÎÂ˜ÂÌËÂ ‚ÌËÏ‡ÌËfl Í Â‰ÍËÏ ÒÚËÏÛ-
Î‡Ï ÔË‚Ó‰ËÎÓ Í ÔÓfl‚ÎÂÌË˛ ÒÚ‡ÚËÒÚË˜ÂÒÍË ÁÌ‡-
˜ËÏÓÈ (ÌÂ ·ÓÎÂÂ 

 

p

 

 < 0.05) ÌÂ„‡ÚË‚ÌÓÒÚË ‚
‡ÁÌÓÒÚÌ˚ı Çè ‚ ‡ÈÓÌÂ 400 ÏÒ ÔÓÒÎÂ ÔÂ‰˙fl‚-
ÎÂÌËfl ÒÚËÏÛÎ‡. Ç˚‡ÊÂÌÌÓÒÚ¸ ˝ÚÓ„Ó ÌÂ„‡ÚË‚-
ÌÓ„Ó ÓÚÍÎÓÌÂÌËfl ÔË Ò‡‚ÌÂÌËË ‰‚Ûı ÍÓÏÔÓÁË-
ˆËÈ ÒÚËÏÛÎÓ‚ ‚ÓÁ‡ÒÚ‡Î‡ ‚ fl‰Û ‡ÁÎË˜ËÈ ÔÓ ÚÓ-
ÔÓÎÓ„ËË, ‡ÁÏÂ‡Ï Ë ÔÓ Ó·ÓËÏ ÔËÁÌ‡Í‡Ï
Ó‰ÌÓ‚ÂÏÂÌÌÓ. çÂ„‡ÚË‚ÌÓÂ ÓÚÍÎÓÌÂÌËÂ ·˚ÎÓ
Ì‡Ë·ÓÎÂÂ ÒÚ‡·ËÎ¸Ì˚Ï Ë ‰ÓÒÚË„‡ÎÓ Ì‡Ë·ÓÎ¸¯ÂÈ
‡ÏÔÎËÚÛ‰˚ ‚ Á‡Ú˚ÎÓ˜Ì˚ı, ÚÂÏÂÌÌ˚ı Ë ˆÂÌ-
Ú‡Î¸Ì˚ı ÓÚ‚Â‰ÂÌËflı ùùÉ.

ç‡ ËÒÛÌÍÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÛÒÂ‰ÌÂÌÌ˚Â ‰Îfl
‚ÒÂı ËÒÔ˚ÚÛÂÏ˚ı ‡ÁÌÓÒÚÌ˚Â Çè ‚ Ó·Î‡ÒÚË P4
‰Îfl ÛÒÎÓ‚ËÈ Ò ÔË‚ÎÂ˜ÂÌËÂÏ Ë ÓÚ‚ÎÂ˜ÂÌËÂÏ
‚ÌËÏ‡ÌËfl Í Â‰ÍÓÈ ÍÓÏÔÓÁËˆËË ÒÚËÏÛÎÓ‚, ÓÚÎË-
˜‡˛˘ÂÈÒfl ÓÚ ˜‡ÒÚÓ„Ó ‡Ì‡ÎÓ„‡ Û„ÎÓ‚˚Ï ‡ÁÏÂ-
ÓÏ Ë ËÁÏÂÌÂÌÌ˚Ï ‡ÒÔÓÎÓÊÂÌËÂÏ Ò‚ÂÚÓ‰ËÓ-
‰Ó‚. ÑÓ ÛÒÂ‰ÌÂÌËfl ‡ÁÌÓÒÚÌ˚Â Çè ‰Îfl Í‡Ê‰Ó-
„Ó ËÒÔ˚ÚÛÂÏÓ„Ó ÌÓÏËÓ‚‡ÎËÒ¸ ‚ ÔÓˆÂÌÚ‡ı Ì‡
Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ. 

ä‡Í ‚Ë‰ÌÓ, ÌÂ„‡ÚË‚ÌÓÒÚ¸ ‡ÁÌÓÒÚÌ˚ı Çè ‰Ó-
ÒÚË„‡ÂÚ ÒÚ‡ÚËÒÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚ı ÁÌ‡˜ÂÌËÈ (

 

p

 

 <
<  0.05 Ë 

 

p

 

 < 0.01 ÔÓ ÍËÚÂË˛ ÇËÎÍÓÍÒÓÌ‡) ‚
¯ËÓÍÓÏ ‚ÂÏÂÌÌÓÏ ‰Ë‡Ô‡ÁÓÌÂ ÓÚ 340 ‰Ó 460 ÏÒ
ÒÓ ÁÌ‡˜ÂÌËflÏË ÔËÍÓ‚ ‚ Ó·Î‡ÒÚË 360–430 ÏÒ (

 

p

 

 <
<  0.01). ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‰Îfl ÚÂÏÂÌÌ˚ı
ÓÚ‚Â‰ÂÌËÈ Ì‡ ‚ÒÂÏ ÔÓÚflÊÂÌËË Çè ˝ÚÓ Â‰ËÌ-
ÒÚ‚ÂÌÌ‡fl ‚ÂÏÂÌÌ

 

á

 

fl Ó·Î‡ÒÚ¸, „‰Â Ì‡·Î˛‰‡˛ÚÒfl
ÒÚ‡ÚËÒÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚Â ‡ÁÎË˜Ëfl ÏÂÊ‰Û Çè
Ì‡ Â‰ÍËÂ Ë ˜‡ÒÚ˚Â ÒÚËÏÛÎ˚ ‚ Ì‡¯ÂÈ Ô‡‡‰Ë„-
ÏÂ, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÌÂ·ÓÎ¸¯Ó„Ó ‚ÂÏÂÌÌ

 

ó

 

„Ó
ÓÍÌ‡ ‚ ÁÓÌÂ ÍÓÏÔÓÌÂÌÚ‡ P2 (150 ÏÒ) Ë ËÏÂ˛˘Â„Ó
ı‡‡ÍÚÂ ÚÂÌ‰ÂÌˆËË ÓÚÍÎÓÌÂÌËfl P300 (ËÒÛ-
ÌÓÍ).

 

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

 

ä‡ÍÓ‚‡ ÊÂ ÔËÓ‰‡ ÔÓÁ‰ÌÂ„Ó ÌÂ„‡ÚË‚ÌÓ„Ó
ÓÚÍÎÓÌÂÌËfl ‚ ‡ÁÌÓÒÚÌ˚ı Çè, Ó·Ì‡ÛÊÂÌÌÓ„Ó
‚ Ì‡ÒÚÓfl˘ÂÏ ËÒÒÎÂ‰Ó‚‡ÌËË ÔË ÚÂÒÚËÓ‚‡ÌËË
ÔÓÒÚÂÈ¯Ëı ÌÂ‚Â·‡ÎËÁÛÂÏ˚ı ÒÚËÏÛÎÓ‚? ç‡Ë-

·ÓÎÂÂ ·ÎËÁÍËÏ ËÁ ËÁ‚ÂÒÚÌ˚ı ÙÂÌÓÏÂÌÓ‚ ÔÓÁ‰-
ÌÂÈ ÌÂ„‡ÚË‚ÌÓÒÚË ‚ Çè ÔÓ ‚ÂÏÂÌÌ

 

ó

 

È Ë ÔÓ-
ÒÚ‡ÌÒÚ‚ÂÌÌÓÈ ÎÓÍ‡ÎËÁ‡ˆËË, ‚Ë‰ËÏÓ, fl‚ÎflÂÚÒfl
“ÒÂÏ‡ÌÚË˜ÂÒÍ‡fl ÌÂ„‡ÚË‚ÌÓÒÚ¸” ËÎË ÍÓÏÔÓÌÂÌÚ

 

N400,

 

 Ó·Ì‡ÛÊÂÌÌ˚È ‚ÔÂ‚˚Â ‚ ‡·ÓÚÂ å. äÛ-
Ú‡Ò Ë ë.Ä. ïËÎ¸fl‰ [8], „‰Â ËÒÔ˚ÚÛÂÏ˚Ï ÔÂ‰˙-
fl‚ÎflÎËÒ¸ ÌÂ ÔÓ‰ıÓ‰fl˘ËÂ ÔÓ ÒÏ˚ÒÎÛ ÓÍÓÌ˜‡ÌËfl
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ìÒÂ‰ÌÂÌÌ˚Â ‰Îfl 13 ËÒÔ˚ÚÛÂÏ˚ı ‡ÁÌÓÒÚÌ˚Â
Çè (Çè Ì‡ ˜‡ÒÚ˚È ÒÚËÏÛÎ ÏËÌÛÒ Çè Ì‡ Â‰ÍËÈ
ÒÚËÏÛÎ) ‰Îfl ÓÚ‚Â‰ÂÌËfl P4 ‚ ÛÒÎÓ‚Ëflı ÓÚ‚ÎÂ˜Â-
ÌËfl ËÎË ÔË‚ÎÂ˜ÂÌËfl ‚ÌËÏ‡ÌËfl Í Â‰ÍËÏ ÒÚË-
ÏÛÎ‡Ï (ÚÓÌÍ‡fl Ë ÚÓÎÒÚ‡fl ÎËÌËË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ). ÑÓ ÛÒÂ‰ÌÂÌËfl ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‡ÁÌÓÒÚ-
Ì˚Â Çè ÌÓÏËÓ‚‡ÎËÒ¸ ‚ ÔÓˆÂÌÚ‡ı ÓÚ
Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÁÌ‡˜ÂÌËfl. èÓ „ÓËÁÓÌÚ‡ÎË ÔÓ-
Í‡Á‡ÌÓ ‚ÂÏfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÏÓÏÂÌÚ‡ ÔÂ‰˙fl‚-
ÎÂÌËfl ÒÚËÏÛÎ‡ ‚ ÏÒ. åÓÏÂÌÚ˚ 0, 150, 300 Ë 400
ÏÒ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ Ó·ÓÁÌ‡˜ÂÌ˚ ‚ÂÚËÍ‡Î¸Ì˚-
ÏË ˜ÂÌ˚ÏË ÎËÌËflÏË. èÓ ‚ÂÚËÍ‡ÎË ÓÚÎÓÊÂÌ‡
‡ÏÔÎËÚÛ‰‡ ‡ÁÌÓÒÚÌ˚ı Çè ‚ ÔÓˆÂÌÚ‡ı ÓÚ Ï‡Í-
ÒËÏ‡Î¸ÌÓ„Ó ÁÌ‡˜ÂÌËfl. ÇÂÚËÍ‡Î¸Ì˚ÏË ÓÚÂÁ-
Í‡ÏË ÔÓÍ‡Á‡Ì˚ „‡ÌËˆ˚ Ó¯Ë·ÍË ÒÂ‰ÌÂ„Ó ÁÌ‡-
˜ÂÌËfl, ‚˚˜ËÒÎÂÌÌ˚Â ËÁ ÔÂ‰ÔÓÎÓÊÂÌËfl Ó ÌÓ-
Ï‡Î¸ÌÓÏ ‡ÒÔÂ‰ÂÎÂÌËË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı
ËÁÏÂÂÌËÈ. ëÂ˚Ï ÔflÏÓÛ„ÓÎ¸ÌËÍÓÏ ÓÚÏÂ˜Â-
Ì‡ ÁÓÌ‡ ÒÚ‡ÚËÒÚË˜ÂÒÍË ÁÌ‡˜ËÏÓ„Ó (ÌÂ ÏÂÌÂÂ 

 

p

 

 <
0.05) ‡ÁÎË˜Ëfl ‰‚Ûı ÍË‚˚ı.
Averaged over 13 subjects differences of ERP (ERP
for the frequent stimulus minus ERP for the rare
stimulus), scalp site P4, on conditions of attention
distraction and attraction to a rare stimulus (thin and
thick lines, respectively). Before the averaging indi-
vidual different VPs were normalized in percentage
of the maximum value. Horizontal reflects the mo-
ment of stimulus presentation (in ms). The moments
of 0, 150, 300 and 400 ms were indicated addition-
ally by vertical black lines. The vertical reflects am-
plitude of ERP differences in percentage of the max-
imum value. Vertical sections show the limits of
SEM calculated on the assumption of normal distri-
bution of individual measurements. Gray rectangle
marks statistically significant zone (at least 

 

p

 

 < 0.05)
for two different curves.
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Í‡ÔÎ‡Ì6 ÎÂ‚Ë˜ÍËÌ‡

 

ÔÂ‰ÎÓÊÂÌËÈ. é‰Ì‡ÍÓ ÔÓÎÛ˜ÂÌÌ‡fl ‚ Ì‡¯ÂÏ ÒÎÛ-
˜‡Â “ÔÓÁ‰Ìflfl ÌÂ„‡ÚË‚ÌÓÒÚ¸” ÔËÌˆËÔË‡Î¸ÌÓ ÓÚ-
ÎË˜‡ÂÚÒfl ÓÚ ÔÂÊÌËı ‡Ì‡ÎÓ„Ó‚ ÚÂÏ, ˜ÚÓ ÓÌ‡
‚ÔÂ‚˚Â Ó·Ì‡ÛÊÂÌ‡ ‰Îfl Ó˜ÂÌ¸ ÔÓÒÚ˚ı ÍÓÏ-
ÔÓÁËˆËÈ ÒÚËÏÛÎÓ‚, ÍÓÚÓ˚Â ÌÂ ÚÓÎ¸ÍÓ ÌÂ ÏÓ-
„ÛÚ ÔÂ‰ÒÚ‡‚ÎflÚ¸ ‚Â·‡Î¸Ì˚Â ËÎË ÒËÏ‚ÓÎ¸Ì˚Â
ÍÓÌÒÚÛÍˆËË, ÌÓ ‰‡ÊÂ ÌÂ ËÏÂ˛Ú Ó˜Â˜ÂÌÌ˚ı
ÍÓÌÚÛÓ‚. äÓÏÂ ÚÓ„Ó, ˝Ú‡ ÌÂ„‡ÚË‚ÌÓÒÚ¸ ÔÓÎÛ-
˜ÂÌ‡ ‚ Ì‡¯Ëı ÓÔ˚Ú‡ı ‚ ÍÎ‡ÒÒË˜ÂÒÍÓÈ odd/ball-
Ô‡‡‰Ë„ÏÂ, ‰Îfl ÍÓÚÓÓÈ Ì‡Ë·ÓÎÂÂ ı‡‡ÍÚÂÌÓ
ÔÓfl‚ÎÂÌËÂ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ ÔÓÁËÚË‚ÌÓÒÚË ‚
Ó·Î‡ÒÚË 300 ÏÒ ‚ Çè Ì‡ Â‰ÍËÂ ÒÚËÏÛÎ˚ ·ÂÁ ÔÓ-
ÒÎÂ‰Û˛˘Â„Ó

 

 N400

 

 [2, 6, 10]. 
èË ·ÎËÊ‡È¯ÂÏ ‡ÒÒÏÓÚÂÌËË, Ó‰Ì‡ÍÓ, ÏÓÊ-

ÌÓ Á‡ÏÂÚËÚ¸, ˜ÚÓ ÓÚÍ˚ÚËÂ 

 

N400 

 

ÔÓËÁÓ¯ÎÓ ÚÓ-
ÊÂ ‚ ÛÒÎÓ‚Ëflı, Ó˜ÂÌ¸ ÔÓıÓÊËı Ì‡ odd/ball-Ô‡‡-
‰Ë„ÏÛ, ÍÓ„‰‡ ÚÓÎ¸ÍÓ ‚ 25% ÔÂ‰ÎÓÊÂÌËÈ ÍÓÌÂ˜-
ÌÓÂ ÒÎÓ‚Ó Á‡ÏÂÌflÎÓÒ¸ ‰Û„ËÏ ÒÎÓ‚ÓÏ, ÌÂ
ÔÓ‰ıÓ‰fl˘ËÏ ÔÓ ÒÏ˚ÒÎÛ ‚ ‰‡ÌÌÓÏ ÔÂ‰ÎÓÊÂÌËË
[8, 9]. ë ‰Û„ÓÈ ÒÚÓÓÌ˚, ˜ÂÚÍÓ ‚˚‡ÊÂÌÌ˚È
ÍÓÏÔÓÌÂÌÚ 

 

P300 

 

Ì‡·Î˛‰‡ÎÒfl ‚ ‡ÁÌÓÒÚÌ˚ı Çè Ë
‚ Ì‡¯Ëı ÓÔ˚Ú‡ı, ÓÒÚ‡‚‡flÒ¸ Á‡ÏÂÚÌ˚Ï ‰‡ÊÂ ÔË
ÓÚ‚ÎÂ˜ÂÌËË ‚ÌËÏ‡ÌËfl, ˜ÚÓ ·˚ÎÓ ÌÂı‡‡ÍÚÂÌÓ
‰Îfl 

 

N400

 

 (ËÒÛÌÓÍ). 
Ç ˝ÚÓÈ Ò‚flÁË ÏÓÊÌÓ ÔÓÎ‡„‡Ú¸, ˜ÚÓ ‰Îfl Î˛-

·ÓÈ ÍÓÏÔÓÁËˆËË ÒÚËÏÛÎÓ‚ ÏÓÁ„ Ì‡ıÓ‰ËÚ Ò‚Ó˛
ÒÓ‰ÂÊ‡ÚÂÎ¸ÌÛ˛ (ÒÏ˚ÒÎ) Ë Ò‚Ó˛ ÙÓÏ‡Î¸ÌÛ˛
(ÙÓÏ‡, Ô‡ÚÚÂÌ) Ú‡ÍÚÓ‚ÍÛ, ÍÓÚÓ˚Â ‚ ÛÒÎÓ-
‚Ëflı odd/ball-Ô‡‡‰Ë„Ï˚ ÔÓfl‚Îfl˛ÚÒfl Ó‰ÌÓ-
‚ÂÏÂÌÌÓ ‚ ·ÓÎ¸¯ÂÈ ËÎË ÏÂÌ¸¯ÂÈ ‚˚‡ÊÂÌ-
ÌÓÒÚË 

 

N400 

 

Ë 

 

P300 

 

‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÂÁÛÎ¸Ú‡Ú‡
Ú‡ÍÚÓ‚ÍË Ë ÓÚ ÒÚÂÔÂÌË ÔË‚ÎÂ˜ÂÌËfl ‚ÌËÏ‡ÌËfl
Í Ò‡ÏËÏ ÒÚËÏÛÎ‡Ï. é˜Â‚Ë‰ÌÓ, ̃ ÚÓ “ÒÏ˚ÒÎ” ÒÚË-
ÏÛÎ‡ ÔÓ‰˜ÂÍË‚‡ÂÚÒfl ÚÂÏ ·ÓÎÂÂ, ˜ÂÏ ·ÓÎ¸¯ËÈ
Ó·˙ÂÏ ‚ÌËÏ‡ÌËfl Í ÌÂÏÛ ÔË‚ÎÂÍ‡ÂÚÒfl. Ç ÚÓ ÊÂ
‚ÂÏfl ‰ÂÚÂÍÚËÓ‚‡ÌËÂ Ò‰‚Ë„‡ ÒÓ·ÒÚ‚ÂÌÌÓ ÙÓ-
Ï˚ ÒÚËÏÛÎ‡ ÏÓÊÂÚ ·˚Ú¸ Ó·ÂÒÔÂ˜ÂÌÓ ‡‚ÚÓÏ‡-
ÚË˜ÂÒÍËÏË ÏÂı‡ÌËÁÏ‡ÏË ‚ÓÒÔËflÚËfl, ÌÂ ÚÂ·Û-
˛˘ËÏË ÔË‚ÎÂ˜ÂÌËfl ‚ÌËÏ‡ÌËfl.

 

áÄäãûóÖçàÖ

 

èÓÎÛ˜ÂÌÌ˚Â ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‰‡ÌÌ˚Â
ÔÓ‰Ú‚ÂÊ‰‡˛Ú „ËÔÓÚÂÁÛ, ̃ ÚÓ ÔË‚ÎÂ˜ÂÌËÂ ‚ÌË-
Ï‡ÌËfl ‰‡ÊÂ Í Ò‡Ï˚Ï ÔÓÒÚ˚Ï ÒÚËÏÛÎ‡Ï, ÌÂ
ËÏÂ˛˘ËÏ fl‚ÌÓ„Ó ÒËÏ‚ÓÎ¸ÌÓ„Ó ËÎË ‚Â·‡Î¸ÌÓ-

„Ó ÒÓ‰ÂÊ‡ÌËfl, ‚ÓÁÏÓÊÌÓ, ‚ÒÍ˚‚‡ÂÚ ‚ ÌËı ÒÂ-
Ï‡ÌÚË˜ÂÒÍËÈ ÍÓÌÚÂÍÒÚ, Ï‡ÍÂÓÏ ÍÓÚÓÓ„Ó
ÒÎÛÊËÚ ÔÓfl‚ÎÂÌËÂ ‚ ÁËÚÂÎ¸Ì˚ı Çè Ì‡ Â‰ÍËÈ
ˆÂÎÂ‚ÓÈ ÒÚËÏÛÎ ÔÓÁ‰ÌÂÈ ÌÂ„‡ÚË‚ÌÓÒÚË ‚ Ó·Î‡-
ÒÚË 400 ÏÒ ÔÓÒÎÂ ÔÂ‰˙fl‚ÎÂÌËfl ÒÚËÏÛÎ‡. èË
ÓÚ‚ÎÂ˜ÂÌËË ‚ÌËÏ‡ÌËfl, ÔÓ-‚Ë‰ËÏÓÏÛ, ÓÒÚ‡ÂÚÒfl
ÁÌ‡˜ËÏ˚Ï ÚÓÎ¸ÍÓ Ò‡Ï Ù‡ÍÚ “ËÒÍÎ˛˜ËÚÂÎ¸ÌÓ-
ÒÚË” ‰‡ÌÌÓ„Ó ÒÚËÏÛÎ‡ ‚ fl‰Û ÔÂ‰˙fl‚ÎÂÌËÈ ‚ÒÂı
ÒÚËÏÛÎÓ‚, ̃ ÚÓ ‰ÂÏÓÌÒÚËÛÂÚÒfl ÓÒÚ‡˛˘ËÏËÒfl ‚
˝ÚËı ÛÒÎÓ‚Ëflı Á‡ÏÂÚÌ˚ÏË ÍÓÏÔÓÌÂÌÚ‡ÏË 

 

P150

 

Ë 

 

P300 

 

‚ Çè Ì‡ Â‰ÍËÂ ÒÚËÏÛÎ˚.
ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ˜‡ÒÚË˜ÌÓÈ ÔÓ‰‰ÂÊ-

ÍÂ êÓÒÒËÈÒÍÓ„Ó „ÛÏ‡ÌËÚ‡ÌÓ„Ó Ì‡Û˜ÌÓ„Ó ÙÓÌ-
‰‡ („‡ÌÚ ‹ 06-06-00150‡).
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