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ÑÎfl ËÁÛ˜ÂÌËfl ËÌÙÓÏ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚ ÏÓÁ„‡ ÔË Á‡Ò˚Ô‡ÌËË Ë Ì‡ ‡ÁÌ˚ı ÒÚ‡‰Ëflı ÒÌ‡ Ì‡Ë·Ó-
ÎÂÂ ‡‰ÂÍ‚‡ÚÌ˚Ï ‚ÌÂ¯ÌËÏ ÒÚËÏÛÎÓÏ fl‚ÎflÂÚÒfl Á‚ÛÍÓ‚‡fl ÒÚËÏÛÎflˆËfl. ó‡ÒÚÓ ËÒÔÓÎ¸ÁÛÂÏ‡fl ÔÓˆÂ‰Û-
‡ ‡Ì‡ÎËÁ‡ ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚, ÛÒÂ‰ÌÂÌÌ˚ı ‰Îfl „ÛÔÔ˚ ËÒÔ˚ÚÛÂÏ˚ı, ËÏÂÂÚ ÓÔÂ‰ÂÎÂÌÌ˚Â
ÌÂ‰ÓÒÚ‡ÚÍË, Ò‚flÁ‡ÌÌ˚Â Ò Ëı ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛. èÓ˝ÚÓÏÛ ‚ Ì‡¯ÂÈ ‡·ÓÚÂ ‚Ì‡˜‡ÎÂ
ÓÔÂ‰ÂÎflÎËÒ¸ Ô‡‡ÏÂÚ˚ ÓÚ‰ÂÎ¸Ì˚ı ÍÓÏÔÓÌÂÌÚÓ‚ ÒÎÛıÓ‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚, ÒÂÎÂÍÚË‚-
ÌÓ ÒÛÏÏËÓ‚‡ÌÌ˚ı ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı, Ò Ëı ÔÓÒÎÂ‰Û˛˘ËÏ ‡Ì‡ÎËÁÓÏ ‰Îfl „ÛÔÔ˚ ËÒÔ˚ÚÛ-
ÂÏ˚ı. ñÂÎ¸˛ ‡·ÓÚ˚ fl‚ÎflÎÒfl ÔÓËÒÍ ÔÓÍ‡Á‡ÚÂÎÂÈ ÒÎÛıÓ‚Ó„Ó ‚˚Á‚‡ÌÌÓ„Ó ÔÓÚÂÌˆË‡Î‡, ÔÓÁ‚ÓÎfl˛-
˘Ëı ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ ÓˆÂÌË‚‡Ú¸ ‰ËÌ‡ÏËÍÛ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ„Ó ÒÓÒÚÓflÌËfl ÏÓÁ„‡ ÔË ‚ÓÁÌËÍÌÓ‚ÂÌËË
Ó¯Ë·ÓÍ ‚ ‰ÂflÚÂÎ¸ÌÓÒÚË, Ò‚flÁ‡ÌÌ˚ı ÒÓ ÒÌËÊÂÌËÂÏ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ë Á‡Ò˚Ô‡ÌËÂÏ. èÒËıÓÏÓ-
ÚÓÌ˚È ÏÓÌÓÚÓÌÌ˚È ÚÂÒÚ ‚˚ÔÓÎÌflÎÒfl ÎÂÊ‡ Ò Á‡Í˚Ú˚ÏË „Î‡Á‡ÏË Ë ÒÓÒÚÓflÎ ËÁ ‰‚Ûı ̃ ÂÂ‰Û˛˘Ëı-
Òfl ˜‡ÒÚÂÈ: ‚Ì‡˜‡ÎÂ – Ò˜ÂÚ ÒÎÛıÓ‚˚ı ÒÚËÏÛÎÓ‚ ÓÚ 1 ‰Ó 10 Ò Ó‰ÌÓ‚ÂÏÂÌÌ˚Ï Ì‡Ê‡ÚËÂÏ ÍÌÓÔÍË, Á‡ÚÂÏ –
Ò˜ÂÚ ÒÚËÏÛÎÓ‚ “ÔÓ ÒÂ·fl” ÓÚ 1 ‰Ó 5 ·ÂÁ Ì‡Ê‡ÚËfl ÍÌÓÔÍË Ë Ú.‰. á‚ÛÍÓ‚‡fl ÒÚËÏÛÎflˆËfl, „ÂÌÂËÛÂÏ‡fl ÍÓÏ-
Ô¸˛ÚÂÓÏ (‰ÎËÚÂÎ¸ÌÓÒÚ¸ –50 ÏÒ, ˜‡ÒÚÓÚÓÈ Á‡ÔÓÎÌÂÌËfl ‚ Ô‡˜ÍÂ 1000 Éˆ, ËÌÚÂÌÒË‚ÌÓÒÚ¸ 60 ‰Å),
ÔÂ‰˙fl‚ÎflÎ‡Ò¸ ·ËÌ‡Û‡Î¸ÌÓ ˜ÂÂÁ Ì‡Û¯ÌËÍË Ò ÏÂÊcÚËÏÛÎ¸Ì˚ÏË ËÌÚÂ‚‡Î‡ÏË 2.4–2.7 Ò. óËÒÎÓ
ËÒÔ˚ÚÛÂÏ˚ı 41 ˜ÂÎÓ‚ÂÍ (Ó·ÓÂ„Ó ÔÓÎ‡, ÒÂ‰ÌËÈ ‚ÓÁ‡ÒÚ – 25 ÎÂÚ), ËÁ ÌËı ÚÓÎ¸ÍÓ 23 ˜ÂÎÓ‚ÂÍ‡ Á‡Ò˚-
Ô‡ÎË, ‡Ì‡ÎËÁ ‰‡ÌÌ˚ı ÔÓ‚Â‰ÂÌ Ì‡ 14 ËÒÔ˚ÚÛÂÏ˚ı Ò ‰ÓÒÚ‡ÚÓ˜Ì˚Ï ˜ËÒÎÓÏ ˝ÔËÁÓ‰Ó‚ Ò Á‡Ò˚Ô‡ÌËÂÏ.
ë‡‚ÌÂÌËÂ Ô‡‡ÏÂÚÓ‚ ÒÎÛıÓ‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚ (Î‡ÚÂÌÚÌÓÒÚ¸ Ë ‡ÏÔÎËÚÛ‰‡ ÍÓÏÔÓÌÂÌ-
ÚÓ‚ 
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 Ë 
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) ÔË Ô‡‚ËÎ¸ÌÓÏ Ë Ó¯Ë·Ó˜ÌÓÏ ‚˚ÔÓÎÌÂÌËË ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ ÔÓÍ‡Á‡ÎÓ,
˜ÚÓ ÒÌËÊÂÌËÂ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl ‚˚Á˚‚‡ÎÓ ‰ÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚÓ‚
‚ÂÚÂÍÒÌÓ„Ó ÍÓÏÔÎÂÍÒ‡ 
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 ‚ ÒÂËflı ·ÂÁ Ì‡Ê‡ÚËÈ ÍÌÓÔÍË. ç‡Ë·ÓÎ¸¯ËÂ ËÁÏÂÌÂÌËfl ÒÎÛıÓ-
‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚ ‚ Ó·ÂËı ÒÂËflı Ì‡·Î˛‰‡ÎËÒ¸ ‚ Ó·Î‡ÒÚË ÍÓÏÔÓÌÂÌÚ‡ 

 

N2

 

 Ò Î‡ÚÂÌÚÌÓÒÚ¸˛
330–360 ÏÒ, ÍÓÚÓ˚È ËÏÂÂÚ Ó·˘ËÈ „ÂÌÂÁ Ò ÚÂÚ‡-ËÚÏÓÏ ùùÉ Ë ı‡‡ÍÚÂÂÌ ‰Îfl ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÒÓÌ, Á‡Ò˚Ô‡ÌËÂ, ÒÎÛıÓ‚˚Â ‚˚Á‚‡ÌÌ˚Â ÔÓÚÂÌˆË‡Î˚, Ó¯Ë·ÍË ‰ÂflÚÂÎ¸ÌÓÒÚË. 

 

Event-Related Potentials and Performance Errors during Falling Asleep

 

   V. B. Dorokhov, Yu.S. Verbitskaya, T. P. Lavrova 

 

Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow,
e-mail: vbdorokhov@mail.ru

 

Sound is the most adequate external stimulus for studying information processes in the brain during falling
asleep and at different sleep stages. Common procedure of analysis of the event-related potentials (ERPs)
averaged for a group of subjects has some drawbacks because of the ERP interindividual variability.
Therefore in our work, we determined parameters of the auditory ERP components selectively summed
up for individual subjects in different series of a psychomotor test with their subsequent group analysis.
Search for the ERP parameters which would allow us to quantitatively estimate brain functional states dur-
ing performance errors associated with a decrease in the level of wakefulness and falling asleep was the
aim of our work. The ERPs were recorded in healthy volunteers (
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 = 41) in the evening from eight EEG
derivations (

 

F3

 

, 

 

F4

 

, 

 

C3

 

, 

 

C4

 

, 

 

P3

 

, 

 

P4

 

, 

 

O1

 

, 

 

O2

 

) in reference to a linked mastoid electrode. The analysis was
performed in 14 subjects with a sufficient number of falling asleep episodes. A monotonous psychomotor
test was performed in a supine position with the eyes closed. The test consisted of two alternating series:
calculation of sound stimuli from 1 up to 10 with simultaneous pressing the button and calculation from
1 up to 5 without pressing the button and so on. Computer-generated sound stimuli (50-ms pulses with the
frequency of 1000 Hz, 60 dB HL) were presented binaurally through earphones with interstimulus inter-
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îÓÏËÓ‚‡ÌËÂ ÍËÚË˜ÂÒÍËı ÛÓ‚ÌÂÈ ÒÓÌÎË-
‚ÓÒÚË Û Î˛‰ÂÈ ÔË ‰ÎËÚÂÎ¸ÌÓÏ ‚˚ÔÓÎÌÂÌËË
ÏÓÌÓÚÓÌÌÓÈ ÔÓÙÂÒÒËÓÌ‡Î¸ÌÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚË
fl‚ÎflÂÚÒfl ÔË˜ËÌÓÈ ‡ÁÎË˜Ì˚ı ËÌˆË‰ÂÌÚÓ‚ Ì‡
Ú‡ÌÒÔÓÚÂ Ë ‚ ÔÓËÁ‚Ó‰ÒÚ‚Â. ÇÓÁÌËÍÌÓ‚ÂÌËÂ
ÔÓ‰Ó·Ì˚ı ÛÒÎÓ‚ËÈ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‡ÒÒÏ‡Ú-
Ë‚‡ÂÚÒfl Í‡Í ‡Á‚ËÚËÂ ‰ÂÏÓÚ˚, ÔÓˆÂÒÒ‡,
Ó·ÂÒÔÂ˜Ë‚‡˛˘Â„Ó ÔÂÂıÓ‰ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl
ÍÓ ÒÌÛ. èÓ ÏÌÂÌË˛ fl‰‡ ‡‚ÚÓÓ‚ [15, 16, 22],
ÔË ‰ÂÏÓÚÂ ËÁÏÂÌflÂÚÒfl ÒÓÒÚÓflÌËÂ ÒÓÁÌ‡ÌËfl.
äÓÌˆÂÔˆËfl “ÒÓÁÌ‡ÌËfl” [15] ÔÓÏÓ„‡ÂÚ ‰‡Ú¸ ÚÂÓ-
ÂÚË˜ÂÒÍÓÂ Ó·ÓÒÌÓ‚‡ÌËÂ Ò‚flÁË Ë ÔÂÂıÓ‰‡
ÏÂÊ‰Û ÒÂÎÂÍÚË‚Ì˚Ï ‚ÌËÏ‡ÌËÂÏ Ë ÒÌÓÏ, ‡ Ú‡Í-
ÊÂ ÏÂÊ‰Û ÒÛ·˙ÂÍÚË‚Ì˚ÏË Ë Ó·˙ÂÍÚË‚Ì˚ÏË
Ù‡ÍÚÓ‡ÏË, ‚˚Á˚‚‡˛˘ËÏË Ì‡Û¯ÂÌËfl ‰Âfl-
ÚÂÎ¸ÌÓÒÚË ÔË Á‡Ò˚Ô‡ÌËË. ç‡ÎË˜ËÂ ÒÂÎÂÍÚË‚-
ÌÓ„Ó ‚ÌËÏ‡ÌËfl Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÒÛ·˙ÂÍÚÛ ÓÒÓÁÌ‡Ì-
ÌÓÂ ‚ÓÒÔËflÚËÂ ÚÓÎ¸ÍÓ ÁÌ‡˜ËÏ˚ı ÒÚËÏÛÎÓ‚ Ë ‚
ÚÓ ÊÂ ‚ÂÏfl Ì‡ ÔÓ‰ÒÓÁÌ‡ÚÂÎ¸ÌÓÏ ÛÓ‚ÌÂ ÚÓÏÓ-
ÁËÚ Â„Ó Â‡ÍˆËË Ì‡ ÌÂÁÌ‡˜ËÏ˚Â ÒÚËÏÛÎ˚. 

ç‡Ë·ÓÎÂÂ ‡‰ÂÍ‚‡ÚÌ˚Ï ‚ÌÂ¯ÌËÏ ‡Á‰‡ÊË-
ÚÂÎÂÏ ‚ ˝ÍÒÔÂËÏÂÌÚÂ fl‚ÎflÂÚÒfl Á‚ÛÍÓ‚‡fl ÒÚË-
ÏÛÎflˆËfl ̃ ÂÂÁ Ì‡Û¯ÌËÍË, ÔÓÁ‚ÓÎfl˛˘‡fl ÒÓı‡-
ÌflÚ¸ ÂÂ ÔÓÒÚÓflÌÌÛ˛ ËÌÚÂÌÒË‚ÌÓÒÚ¸, ÌÂÁ‡‚ËÒË-
ÏÓ ÓÚ ÔÓÎÓÊÂÌËfl „ÓÎÓ‚˚ ËÒÔ˚ÚÛÂÏÓ„Ó, ˜ÚÓ
fl‚ÎflÂÚÒfl ÌÂÓ·ıÓ‰ËÏ˚Ï ÛÒÎÓ‚ËÂÏ ‰Îfl ‡Ì‡ÎËÁ‡
ËÁÏÂÌÂÌËÈ ı‡‡ÍÚÂËÒÚËÍ ÒÎÛıÓ‚˚ı ‚˚Á‚‡Ì-
Ì˚ı ÔÓÚÂÌˆË‡ÎÓ‚ (Çè) ÔË Á‡Ò˚Ô‡ÌËË Ë Û„ÎÛ·-
ÎÂÌËË ÒÌ‡. 

ëÂ‰ÌÂÎ‡ÚÂÌÚÌ˚Â Ë ‰ÎËÌÌÓÎ‡ÚÂÌÚÌ˚Â ÒÎÛ-
ıÓ‚˚Â Çè ÔË ·Ó‰ÒÚ‚Ó‚‡ÌËË ÔÂ‰ÒÚ‡‚ÎÂÌ˚
ÒÎÂ‰Û˛˘ËÏË ÍÓÏÔÓÌÂÌÚ‡ÏË: 

 

ê1

 

 Ò Î‡ÚÂÌÚÌÓ-
ÒÚ¸˛ ÓÍÓÎÓ 50 ÏÒ ÔÓÒÎÂ Ì‡˜‡Î‡ Á‚ÛÍÓ‚Ó„Ó ÒÚË-
ÏÛÎ‡, 
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 Ò Î‡ÚÂÌÚÌÓÒÚ¸˛ ÓÍÓÎÓ 100 ÏÒ, 
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 Ò Î‡-
ÚÂÌÚÌÓÒÚ¸˛ 180–200 ÏÒ Ë 
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 Ò Î‡ÚÂÌÚÌÓÒÚ¸˛
300–400 ÏÒ [9, 17]. èÓfl‚Îfl˛˘ËÂÒfl ÔË Û„ÎÛ·-
ÎÂÌËË ÒÌ‡ ÌÂ„‡ÚË‚Ì˚Â ÍÓÏÔÓÌÂÌÚ˚ 
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 Ë

 

N550

 

 (Î‡ÚÂÌÚÌ˚È ÔÂËÓ‰ ÓÍÓÎÓ 350 Ë 550 ÏÒ),
ÔÓÁËÚË‚Ì˚Â ÍÓÏÔÓÌÂÌÚ˚ 

 

ê2

 

 (Î‡ÚÂÌÚÌÓÒÚ¸ ÓÍÓ-
ÎÓ 200 ÏÒ) Ë 

 

P900

 

 (Î‡ÚÂÌÚÌÓÒÚ¸ ÓÍÓÎÓ 900 ÏÒ),
ÔÓ ÔÂ‰ÔÓÎÓÊÂÌË˛ fl‰‡ ‡‚ÚÓÓ‚ [5, 7, 25], Ò‚fl-
Á‡Ì˚ Ò Û‰ÎËÌÂÌËÂÏ ‚ÂÏÂÌË ÔÂÂ‡·ÓÚÍË ËÌ-
ÙÓÏ‡ˆËË ‚Ó ÒÌÂ Ë fl‚Îfl˛ÚÒfl Ï‡ÍÂ‡ÏË Ì‡-
ÒÚÛÔÎÂÌËfl ·ÓÎÂÂ „ÎÛ·ÓÍËı ÒÚ‡‰ËÈ ÒÌ‡.

é‰Ì‡ÍÓ ÒÛ˘ÂÒÚ‚Û˛˘ËÂ ÏÂÚÓ‰˚ ‡Ì‡ÎËÁ‡ Çè
[1, 4] ËÏÂ˛Ú ÌÂÍÓÚÓ˚Â Ó„‡ÌË˜ÂÌËfl, Ò‚flÁ‡Ì-

Ì˚Â Ò ÛÒÂ‰ÌÂÌËÂÏ ÏÌÓ„Ëı Ó‰ËÌÓ˜Ì˚ı Çè ‰Îfl
‚˚‰ÂÎÂÌËfl ÌËÁÍÓ‡ÏÔÎËÚÛ‰Ì˚ı ÍÓÏÔÓÌÂÌÚÓ‚
ËÁ ùùÉ, ÒÓ‰ÂÊ‡˘ÂÈ ÒÔÓÌÚ‡ÌÌÛ˛ ‡ÍÚË‚ÌÓÒÚ¸.
ÑÎfl ÍÓÂÎflˆËË ËÁÏÂÌÂÌËÈ ËÌÙÓÏ‡ˆËÓÌÌ˚ı
ÔÓˆÂÒÒÓ‚ ÏÓÁ„‡ ÔË Á‡Ò˚Ô‡ÌËË Ò ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ËÏ Ì‡Û¯ÂÌËÂÏ ÔÒËıÓÏÓÚÓÌÓÈ ‰ÂflÚÂÎ¸-
ÌÓÒÚË Û ËÒÔ˚ÚÛÂÏ˚ı ÌÂÓ·ıÓ‰ËÏ ÍÓÌÚÓÎ¸ ÒÓ-
ÒÚÓflÌËÈ Ì‡ÒÚÛÔÎÂÌËfl ÒÌ‡. Ç fl‰Â ‡·ÓÚ [13, 20]
ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÏÌÓ„ËÂ ËÒÔ˚ÚÛÂÏ˚Â ÏÓ„ÛÚ Â‡-
„ËÓ‚‡Ú¸ Ì‡ ‚ÌÂ¯ÌËÂ ÒÚËÏÛÎ˚ ‚ ÚÂ˜ÂÌËÂ ÔÂ-
‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ Ë ‰‡ÊÂ ̃ ‡ÒÚË˜ÌÓ – ‚ Ì‡˜‡ÎÂ ‚ÚÓ-
ÓÈ. é‰Ì‡ÍÓ ̋ ÚË ‰‡ÌÌ˚Â ÔÓ‰‚ÂÊÂÌ˚ ÍËÚËÍÂ,
ÔÓÒÍÓÎ¸ÍÛ ÒÛ˘ÂÒÚ‚Û˛˘ËÂ ÏÂÚÓ‰˚ ÓÔÂ‰ÂÎÂ-
ÌËfl ÒÚ‡‰ËÈ ÒÌ‡ ÚÂ·Û˛Ú ‚ËÁÛ‡Î¸ÌÓ„Ó ‡Ì‡ÎËÁ‡
30-ÒÂÍÛÌ‰ÌÓÈ ÔÓÎË„‡ÙË˜ÂÒÍÓÈ Á‡ÔËÒË. Ä ÔÂ-
ÂıÓ‰ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ ÒÓÔÓ‚ÓÊ‰‡ÂÚ-
Òfl ˜ÂÂ‰Ó‚‡ÌËÂÏ Í‡ÚÍÓ‚ÂÏÂÌÌ˚ı ÔÂËÓ‰Ó‚
ÒÌ‡ Ë ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓÓ˜Â 30 Ò. 

èÂÂıÓ‰ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ, ÍÓ„‰‡
Â˘Â Ì‡·Î˛‰‡ÂÚÒfl Â‡ÍˆËfl ËÒÔ˚ÚÛÂÏ˚ı Ì‡
‚ÌÂ¯ÌËÂ ÒÚËÏÛÎ˚, ‰Ó‚ÓÎ¸ÌÓ Í‡ÚÍÓ‚ÂÏÂÌÂÌ,
ÔÓ˝ÚÓÏÛ ·˚Î‡ ‡Á‡·ÓÚ‡Ì‡ ÙÓÏ‡ ˝ÍÒÔÂË-
ÏÂÌÚ‡ Ò Á‡Ò˚Ô‡ÌËflÏË Ë ÔÓ‚ÚÓÌ˚ÏË ÔÓ·ÛÊ-
‰ÂÌËflÏË [20]. Ñ‡ÌÌ˚È ÔÓ‰ıÓ‰ ÓÍ‡Á‡ÎÒfl ‰Ó‚ÓÎ¸-
ÌÓ ÚÛ‰ÓÂÏÍËÏ. í‡Í, ‚ ‡·ÓÚÂ [10] ·˚ÎÓ Á‡Â„Ë-
ÒÚËÓ‚‡ÌÓ ‚ÒÂ„Ó 24 ÔÓ‚ÚÓÌ˚ı ÔÓ·ÛÊ‰ÂÌËfl ‚
ÚÂ˜ÂÌËÂ ÚÂı ‡ÁÌ˚ı ÌÓ˜ÂÈ. 

ùÚË ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ÚÛ‰ÌÓÒÚË ·˚ÎË
ÔÂÓ‰ÓÎÂÌ˚ ‚ ‡Á‡·ÓÚ‡ÌÌÓÏ Ì‡ÏË ÔÒËıÓÏÓ-
ÚÓÌÓÏ ÚÂÒÚÂ [2], ÔÓÁ‚ÓÎfl˛˘ÂÏ ËÒÔ˚ÚÛÂÏÓÏÛ
Á‡ 10–15 ÏËÌ ‰ÓÒÚË„‡Ú¸ ‰ÂÏÓÚÌÓ„Ó ÒÓÒÚÓflÌËfl,
ÔË ÍÓÚÓÓÏ Ì‡·Î˛‰‡˛ÚÒfl Ì‡Û¯ÂÌËfl ‰Âfl-
ÚÂÎ¸ÌÓÒÚË, ‚˚Á˚‚‡ÂÏ˚Â ÔÂËÓ‰Ë˜ÂÒÍËÏ Á‡Ò˚-
Ô‡ÌËÂÏ. èË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ̋ ÚÓ„Ó ÚÂÒÚ‡ Û ̃ ‡ÒÚË
ËÒÔ˚ÚÛÂÏ˚ı Û‰‡‚‡ÎÓÒ¸ Á‡ 40 ÏËÌ ˝ÍÒÔÂËÏÂÌÚ‡
Á‡Â„ËÒÚËÓ‚‡Ú¸ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‰ÎËÚÂÎ¸Ì˚Â ÔÂ-
ËÓ‰˚ ÒÓ ÒÌËÊÂÌÌ˚Ï ÛÓ‚ÌÂÏ ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ë
ÔÂËÓ‰˚ Ò Ó¯Ë·Ó˜Ì˚Ï ‚˚ÔÓÎÌÂÌËÂÏ ÚÂÒÚ‡, ‚
ÍÓÚÓ˚ı ˜ËÒÎÓ Á‡Â„ËÒÚËÓ‚‡ÌÌ˚ı Çè ·˚ÎÓ
‰ÓÒÚ‡ÚÓ˜Ì˚Ï ‰Îfl ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ„Ó ‡Ì‡ÎËÁ‡
ÛÒÂ‰ÌÂÌÌ˚ı Çè. 

åÓÌÓÚÓÌÌ˚È ı‡‡ÍÚÂ ÚÂÒÚ‡ Ë Ó„‡ÌË˜ÂÌËÂ
ÒÂÌÒÓÌÓÈ ‡ÙÙÂÂÌÚ‡ˆËË (Á‡Í˚Ú˚Â „Î‡Á‡ Ë
ÎÂÊ‡˜ÂÂ ÔÓÎÓÊÂÌËÂ ËÒÔ˚ÚÛÂÏÓ„Ó), Ò Ó‰ÌÓÈ
ÒÚÓÓÌ˚, ÛÒÍÓflÂÚ ÔÓfl‚ÎÂÌËÂ Ó¯Ë·ÓÍ ‚ ‰Âfl-
ÚÂÎ¸ÌÓÒÚË, ‡ Ò ‰Û„ÓÈ – ‰ËÒÍÂÚÌ‡fl ÒÚÛÍÚÛ‡

 

vals in 2.4–2.7 s. Comparison of the ERP parameters (latency and amplitude of components 

 

N1

 

, 

 

P2

 

, 

 

N

 

,
and 

 

P3

 

) during correct and erroneous performance of the psychomotor test showed that a decrease in the
level of wakefulness caused a statistically significant increase in the amplitude of components of vertex
complex 

 

N1

 

-

 

P2

 

-

 

N2

 

 in series without pressing the button. The greatest changes in the ERPs in different
series of the psychomotor test were observed for component 

 

N2

 

 (latency 330–360 ms), which has the com-
mon origin with the EEG theta rhythm and is characteristic of the first sleep stage.

 

Key words: sleep, falling asleep, event-related potentials, performance errors.
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ÚÂÒÚ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‡Ì‡ÎËÁ ‰‡ÌÌ˚ı, Ò‡ÏÓÍÓÌ-
ÚÓÎ¸ Ë ÒÛ·˙ÂÍÚË‚ÌÓÂ ‚ÓÒÔËflÚËÂ Ó¯Ë·ÓÍ ‚
Â„Ó ‚˚ÔÓÎÌÂÌËË Ì‡ ‡ÁÌ˚ı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl
‰ÂÏÓÚÌÓ„Ó ÒÓÒÚÓflÌËfl. Ç˚·Ó Ò˜ÂÚ‡ ‰Ó ‰ÂÒflÚË
‚ ÒÂËflı Ò Ì‡Ê‡ÚËflÏË ÍÌÓÔÓÍ ‰ÊÓÈÒÚËÍÓ‚ Ë
Ò˜ÂÚ ‰Ó ÔflÚË ‚ ÒÂËflı ·ÂÁ Ì‡Ê‡ÚËÈ ÍÌÓÔÓÍ
ÓÔÂ‰ÂÎflÎÒfl ÂÒÚÂÒÚ‚ÂÌÌÓÈ ‰Îfl ˜ÂÎÓ‚ÂÍ‡ ‰ÂÒfl-
ÚË˜ÌÓÈ ÒËÒÚÂÏÓÈ Ò˜ÂÚ‡ – ÔÓ ̃ ËÒÎÛ Ô‡Î¸ˆÂ‚, ̃ ÚÓ
Ó·ÎÂ„˜‡ÂÚ ‚ÓÒÔÓËÁ‚Â‰ÂÌËÂ ËÌÒÚÛÍˆËË.

êfl‰ ‡‚ÚÓÓ‚ [14, 16] ÔÓÎ‡„‡˛Ú, ˜ÚÓ, Ò Ó‰ÌÓÈ
ÒÚÓÓÌ˚, ‰ÂÏÓÚ‡ fl‚ÎflÂÚÒfl ÔÂÂıÓ‰Ì˚Ï ÒÓÒÚÓ-
flÌËÂÏ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ, ‡ Ò ‰Û„ÓÈ –
‰ÂÏÓÚÛ ‚˚‰ÂÎfl˛Ú ‚ ÓÚ‰ÂÎ¸ÌÓÂ ÒÓÒÚÓflÌËÂ, ÓÚ-
ÎË˜ÌÓÂ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ë ÒÌ‡, Ë ÓÔÂ‰ÂÎfl˛Ú
‚ ÌÂÈ ‰Ó ÒÂÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ÒÚ‡‰ËÈ [25].
èÓ ˝ÎÂÍÚÓÙËÁËÓÎÓ„Ë˜ÂÒÍËÏ ÔÓÍ‡Á‡ÚÂÎflÏ
˝ÚÓ ÔÂÂıÓ‰ÌÓÂ ÒÓÒÚÓflÌËÂ ÔÓ˜ÚË ÔÓÎÌÓÒÚ¸˛
ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ ÒÓ„Î‡ÒÌÓ Ó·-
˘ÂÔËÌflÚ˚Ï ÍËÚÂËflÏ [24]. çÂÍÓÚÓ˚Â ‡‚-
ÚÓ˚ [6, 13, 20, 21] ÔÓ ùùÉ-ÍËÚÂËflÏ ‡Á‰ÂÎfl-
ÂÚ ÔÂ‚Û˛ ÒÚ‡‰Ë˛ ÒÌ‡ Ì‡ ÔÓ‰ÒÚ‡‰ËË ‡Î¸Ù‡1 Ë
ÚÂÚ‡1, ‡ÁÎË˜‡˛˘ËÂÒfl ‚˚‡ÊÂÌÌÓÒÚ¸˛ ‡Î¸-
Ù‡- Ë ÚÂÚ‡-ËÚÏÓ‚ ùùÉ. 

Ç ÔÓÒÎÂ‰ÌÂÂ ‚ÂÏfl ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ËÁÏÂ-
ÌÂÌËfl ËÌÙÓÏ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚ ÔË Á‡Ò˚-
Ô‡ÌËË ÏÌÓ„ËÂ ‡‚ÚÓ˚ [6, 9, 13, 23] ÔËÏÂÌflÎË
˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÛ˛ Ô‡‡‰Ë„ÏÛ “ÌÂÓ·˚˜ÌÓ-
ÒÚË” (oddball), ÍÓ„‰‡ Ò ‡ÁÌÓÈ ‚ÂÓflÚÌÓÒÚ¸˛
ÔÂ‰˙fl‚Îfl˛ÚÒfl ‰‚‡ ‡ÁÌ˚ı ÒÚËÏÛÎ‡ Ë ËÒÔ˚ÚÛ-
ÂÏ˚È Ì‡ÊËÏ‡ÂÚ ÍÌÓÔÍÛ Ì‡ ‰Â‚Ë‡ÌÚÌ˚È (ÁÌ‡˜Ë-
Ï˚È) ÒÚËÏÛÎ. Ç ˝ÚËı ˝ÍÒÔÂËÏÂÌÚ‡ı ÓÒÓ·ÓÂ
‚ÌËÏ‡ÌËÂ Û‰ÂÎflÎÓÒ¸ ËÁÏÂÌÂÌËflÏ ÍÓÏÔÓÌÂÌÚ‡

 

P3

 

 (

 

P300

 

) Ì‡ ÔÓ‰ÒÚ‡‰Ëflı ‡Î¸Ù‡1 Ë ÚÂÚ‡1 ÔÂ‚ÓÈ
ÒÚ‡‰ËË ÒÌ‡ [8]. 

ì‰ÎËÌÂÌËÂ Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡ (ãè) ÔË
Û‚ÂÎË˜ÂÌËË ‚ÂÏÂÌË Â‡ÍˆËË (Çê) Ó·˙flÒÌflÎË
Á‡ÏÂ‰ÎÂÌËÂÏ ‚ÂÏÂÌË Ó·‡·ÓÚÍË ÒË„Ì‡Î‡.

àÒÔÓÎ¸ÁÓ‚‡ÌÌ˚È ‚ Ì‡¯Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı
ÔÒËıÓÏÓÚÓÌ˚È ÚÂÒÚ ‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ÒÓÓÚ-
‚ÂÚÒÚ‚ÛÂÚ Â‡Î¸ÌÓÈ ÏÓÌÓÚÓÌÌÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚË,
˜ÂÏ ÓÔËÒ‡ÌÌ‡fl ‚˚¯Â Ô‡‡‰Ë„Ï‡ “ÌÂÓ·˚˜ÌÓÒÚË”.
èË ‚˚ÔÓÎÌÂÌËË ̋ ÚÓ„Ó ÚÂÒÚ‡ ÁÌ‡˜ËÏÓÒÚ¸ Ó‰ÌÓ„Ó
Ë ÚÓ„Ó ÊÂ ÒÚËÏÛÎ‡ ‚ ‰‚Ûı ̃ ÂÂ‰Û˛˘ËıÒfl ÒÂËflı Ò
Ì‡Ê‡ÚËÂÏ Ë ·ÂÁ Ì‡Ê‡ÚËfl Ì‡ ÍÌÓÔÍÛ ÓÔÂ‰ÂÎflÂÚÒfl
ÔÓÎÛ˜ÂÌÌÓÈ ËÌÒÚÛÍˆËÂÈ.

ñÂÎ¸˛ ‡·ÓÚ˚ fl‚ÎflÎÒfl ÔÓËÒÍ ÔÓÍ‡Á‡ÚÂÎÂÈ
ÒÎÛıÓ‚Ó„Ó ‚˚Á‚‡ÌÌÓ„Ó ÔÓÚÂÌˆË‡Î‡, ÔÓÁ‚ÓÎfl˛-
˘Ëı ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ ÓˆÂÌË‚‡Ú¸ ‰ËÌ‡ÏËÍÛ ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÓ„Ó ÒÓÒÚÓflÌËfl ÏÓÁ„‡ ÔË ‚ÓÁÌËÍÌÓ‚Â-
ÌËË Ó¯Ë·ÓÍ ‚ ‰ÂflÚÂÎ¸ÌÓÒÚË, Ò‚flÁ‡ÌÌ˚ı ÒÓ ÒÌË-
ÊÂÌËÂÏ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ë Á‡Ò˚Ô‡ÌËÂÏ, ‡
Ú‡ÍÊÂ ÓˆÂÌÍ‡ ‚ÍÎ‡‰‡ ÏÂı‡ÌËÁÏÓ‚ Â„ÛÎflˆËË
ÒÌ‡ Ë ·Ó‰ÒÚ‚Ó‚‡ÌËfl ‚ ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÒÓÒÚÓfl-
ÌËfl ÏÓÌÓÚÓÌËË.

 

åÖíéÑàäÄ

 

àÒÔ˚ÚÛÂÏ˚Â.

 

 Ç ËÒÒÎÂ‰Ó‚‡ÌËË ÔËÌËÏ‡ÎË
Û˜‡ÒÚËÂ Á‰ÓÓ‚˚Â ËÒÔ˚ÚÛÂÏ˚Â, 41 ˜ÂÎÓ‚ÂÍ
(Ó·ÓÂ„Ó ÔÓÎ‡, ÒÂ‰ÌËÈ ‚ÓÁ‡ÒÚ – 25 ÎÂÚ), ËÁ ÌËı
Û 23 ˜ÂÎÓ‚ÂÍ Ì‡·Î˛‰‡ÎËÒ¸ Ó¯Ë·ÍË, ‚˚Á˚‚‡Â-
Ï˚Â ÒÌËÊÂÌËÂÏ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl. Å˚ÎË
ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì˚ ‰‡ÌÌ˚Â, ÔÓÎÛ˜ÂÌÌ˚Â ÓÚ 14
ËÒÔ˚ÚÛÂÏ˚ı Ò ‰ÓÒÚ‡ÚÓ˜Ì˚Ï ̃ ËÒÎÓÏ ̋ ÔËÁÓ‰Ó‚ Ò
Á‡Ò˚Ô‡ÌËÂÏ Ë ıÓÓ¯Ó ‚˚‡ÊÂÌÌ˚Ï ‡Î¸Ù‡-
ËÚÏÓÏ. éÚ ‚ÒÂı ËÒÔ˚ÚÛÂÏ˚ı ·˚ÎÓ ÔÓÎÛ˜ÂÌÓ
‰Ó·Ó‚ÓÎ¸ÌÓÂ ÒÓ„Î‡ÒËÂ Ì‡ Û˜‡ÒÚËÂ ‚ ˝ÍÒÔÂË-
ÏÂÌÚ‡ı.

 

êÂ„ËÒÚ‡ˆËfl ̋ ÎÂÍÚÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÔÓ-
Í‡Á‡ÚÂÎÂÈ.

 

 êÂ„ËÒÚ‡ˆË˛ ùùÉ, ÒÎÛıÓ‚˚ı ‚˚-
Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚ (ëÇè) Ë ‰Û„Ëı ÔÓÎË-
„‡ÙË˜ÂÒÍËı ÔÓÍ‡Á‡ÚÂÎÂÈ ÓÒÛ˘ÂÒÚ‚ÎflÎË Ì‡
ÏÌÓ„ÓÍ‡Ì‡Î¸ÌÓÏ ˝ÎÂÍÚÓ˝ÌˆÂÙ‡ÎÓ„‡ÙÂ Ò ÔÓ-
ÎË„‡ÙË˜ÂÒÍËÏË Í‡Ì‡Î‡ÏË “LEONARDO”
ÙËÏ˚ “MKE Medizintechnik GmbH” (ÉÂÏ‡-
ÌËfl). ùùÉ Â„ËÒÚËÓ‚‡ÎË ÓÚ ‚ÓÒ¸ÏË ùùÉ-
˝ÎÂÍÚÓ‰Ó‚, ÍÓÚÓ˚Â ÛÒÚ‡Ì‡‚ÎË‚‡ÎË ÔÓ ÒÚ‡Ì-
‰‡ÚÌÓÈ ÏÂÊ‰ÛÌ‡Ó‰ÌÓÈ ÒËÒÚÂÏÂ 10–20% (

 

F3

 

,

 

F4

 

, 

 

C3

 

, 

 

C4

 

, 

 

P3

 

, 

 

P4

 

, 

 

O1

 

, 

 

O2

 

). ùÎÂÍÚÓÓÍÛÎÓ„‡Ï-
ÏÛ (ùéÉ) Â„ËÒÚËÓ‚‡ÎË ÓÚ ‰‚Ûı ˝ÎÂÍÚÓ‰Ó‚:
Ó‰ËÌ ˝ÎÂÍÚÓ‰ ‡ÒÔÓÎ‡„‡ÎË Ì‡ 2 ÒÏ ‚˚¯Â Ì‡-
ÛÊÌÓ„Ó Û„Î‡ Ó·ËÚ‡Î¸ÌÓÈ ÍÓÒÚË Ô‡‚Ó„Ó „Î‡-
Á‡, ‰Û„ÓÈ – Ì‡ 2 ÒÏ ÌËÊÂ Ì‡ÛÊÌÓ„Ó Û„Î‡ ÎÂ‚Ó-
„Ó „Î‡Á‡. êÂÙÂÂÌÚÌ˚Ï ˝ÎÂÍÚÓ‰ÓÏ ÒÎÛÊËÎË
Ó·˙Â‰ËÌÂÌÌ˚Â Ï‡ÒÚÓË‰Ì˚Â ˝ÎÂÍÚÓ‰˚ Ä1 Ë
Ä2. ÑÎfl Â„ËÒÚ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÁÓÎÓ˜ÂÌ˚Â
˜‡¯Â˜ÍÓ‚˚Â ˝ÎÂÍÚÓ‰˚ Ë ÍÎÂfl˘ËÈÒfl ˝ÎÂÍ-
ÚÓ‰Ì˚È „ÂÎ¸ ÙËÏ˚ “Grass” (ëòÄ). äÓÏÂ
ùùÉ Ë ùéÉ Â„ËÒÚËÓ‚‡ÎË ÔÓÎË„‡ÙË˜ÂÒÍËÂ
ÔÓÍ‡Á‡ÚÂÎË: ˝ÎÂÍÚÓÏËÓ„‡ÏÏÛ, ˝ÎÂÍÚÓÍ‡-
‰ËÓ„‡ÏÏÛ, ‰˚ı‡ÌËÂ Ë ÔÓÍ‡Á‡ÌËfl ÔÛÎ¸ÒÓÍÒË-
ÏÂÚ‡. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‡Ì‡ÎËÁËÓ‚‡ÎË Çè
ÚÓÎ¸ÍÓ ÓÚ ‰‚Ûı ÚÓ˜ÂÍ ÓÚ‚Â‰ÂÌËfl ùùÉ – 

 

F3

 

 Ë 

 

C3

 

,
‡ ‰‡ÌÌ˚Â ÔÓÎË„‡ÙË˜ÂÒÍÓÈ Â„ËÒÚ‡ˆËË ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ‚ËÁÛ‡Î¸ÌÓ„Ó ‡Ì‡ÎËÁ‡ ÒÚ‡‰ËÈ
ÒÌ‡. ó‡ÒÚÓÚ‡ Í‚‡ÌÚÓ‚‡ÌËfl ÒË„Ì‡ÎÓ‚ – 200 Éˆ,
‡Áfl‰ÌÓÒÚ¸ ‡Ì‡ÎÓ„Ó-ˆËÙÓ‚Ó„Ó ÔÂÓ·‡ÁÓ‚‡-
ÚÂÎfl – 12 ·ËÚ.

ÑÎfl Á‚ÛÍÓ‚ÓÈ ÒÚËÏÛÎflˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓ-
ÓÚÍËÂ Á‚ÛÍÓ‚˚Â ÚÓÌÓ‚˚Â ÔÓÒ˚ÎÍË, „ÂÌÂËÛ-
ÂÏ˚Â ÍÓÏÔ¸˛ÚÂÓÏ, ÍÓÚÓ˚Â ÔÂ‰˙fl‚ÎflÎË
·ËÌ‡Û‡Î¸ÌÓ, ˜ÂÂÁ Ì‡Û¯ÌËÍË. è‡‡ÏÂÚ˚
Á‚ÛÍÓ‚ÓÈ ÒÚËÏÛÎflˆËË: ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÚÓÌ‡ –
50 ÏÒ, ̃ ‡ÒÚÓÚ‡ Á‡ÔÓÎÌÂÌËfl – 1000 Éˆ, ËÌÚÂÌÒË‚-
ÌÓÒÚ¸ – 60 ‰Å Ò ÏÂÊÒÚËÏÛÎ¸Ì˚Ï ËÌÚÂ‚‡ÎÓÏ,
‚‡¸ËÛ˛˘ËÏ ‚ ‰Ë‡Ô‡ÁÓÌÂ 2.4–2.7 Ò.

 

èÓ„‡ÏÏ‡ ˝ÍÒÔÂËÏÂÌÚ‡.

 

 ùÍÒÔÂËÏÂÌÚ˚
ÔÓıÓ‰ËÎË ‚ ‚Â˜ÂÌÂÂ ‚ÂÏfl ÒÛÚÓÍ – Ò 17.00 ‰Ó
20.00. àÒÔ˚ÚÛÂÏ˚Â Ì‡ıÓ‰ËÎËÒ¸ ‚ Á‚ÛÍÓËÁÓÎË-
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‰ÓÓıÓ‚ 

 

Ë ‰

 

.

 

Ó‚‡ÌÌÓÏ, Á‡ÚÂÏÌÂÌÌÓÏ ÔÓÏÂ˘ÂÌËË ‚ ÔÓÎÓÊÂ-
ÌËË ÎÂÊ‡ Ò Á‡Í˚Ú˚ÏË „Î‡Á‡ÏË.

àÒÔ˚ÚÛÂÏ˚Â ‚˚ÔÓÎÌflÎË ÔÒËıÓÏÓÚÓÌ˚È
ÚÂÒÚ, ÍÓÚÓ˚È ÒÓÒÚÓflÎ ËÁ ‰‚Ûı ÌÂÔÂ˚‚Ì˚ı
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ‰ÂÈÒÚ‚ËÈ: ‚Ì‡˜‡ÎÂ – Ò˜ÂÚ
ÒÚËÏÛÎÓ‚ “ÔÓ ÒÂ·fl” ÓÚ 1 ‰Ó 10 Ò Ó‰ÌÓ‚ÂÏÂÌ-
Ì˚Ï Ì‡Ê‡ÚËÂÏ ÍÌÓÔÍË, Á‡ÚÂÏ – Ò˜ÂÚ ÒÚËÏÛÎÓ‚
ÓÚ 1 ‰Ó 5, ·ÂÁ Ì‡Ê‡ÚËfl Ì‡ ÍÌÓÔÍÛ Ë Ú‡Í ‰‡ÎÂÂ.
á‚ÛÍÓ‚˚Â ÒÚËÏÛÎ˚ ÔÓ‰‡‚‡ÎË Ò ËÌÚÂ‚‡Î‡ÏË
2.4–2.7 Ò. ÑÎËÚÂÎ¸ÌÓÒÚ¸ ‚˚ÔÓÎÌÂÌËfl ÚÂÒÚ‡
40 ÏËÌ. è‡‚ËÎ¸ÌÓÒÚ¸ ‚˚ÔÓÎÌÂÌËfl ÚÂÒÚ‡ ÓˆÂ-
ÌË‚‡ÎË ÍÓÏÔÎÂÍÒÌÓ ÔÓ ÔÓ‚Â‰ÂÌ˜ÂÒÍËÏ Ë ÙË-
ÁËÓÎÓ„Ë˜ÂÒÍËÏ ÔÓÍ‡Á‡ÚÂÎflÏ: Ô‡‚ËÎ¸ÌÓÂ ˜ËÒ-
ÎÓ ÒÚËÏÛÎÓ‚ ‚ ÒÂËflı Ò Ì‡Ê‡ÚËÂÏ Ì‡ ÍÌÓÔÍÛ –
10 ÒÚËÏÛÎÓ‚, ‡ ·ÂÁ Ì‡Ê‡ÚËÈ – 5 ÒÚËÏÛÎÓ‚. çÂ-
Ó·ıÓ‰ËÏ˚Ï ÛÒÎÓ‚ËÂÏ Ë‰ÂÌÚËÙËÍ‡ˆËË Ì‡Û¯Â-
ÌËfl ‰ÂflÚÂÎ¸ÌÓÒÚË Í‡Í Ó¯Ë·ÍË ‚ ‚˚ÔÓÎÌÂÌËË
ÚÂÒÚ‡ Ò˜ËÚ‡ÎË ÓÚÍÎÓÌÂÌËfl ÓÚ ËÌÒÚÛÍˆËË Ì‡ 1
ÒÚËÏÛÎ Ë ·ÓÎÂÂ. ÑÓÔÓÎÌËÚÂÎ¸Ì˚Ï ÛÒÎÓ‚ËÂÏ
Ë‰ÂÌÚËÙËÍ‡ˆËË Ó¯Ë·ÍË ·˚ÎÓ ÔÓfl‚ÎÂÌËÂ ‚
˝ÚÓÚ ÏÓÏÂÌÚ ‰ÂÏÓÚÌ˚ı Ô‡ÚÚÂÌÓ‚ Ì‡ ùùÉ Ë
ùéÉ: Á‡ÏÂ˘ÂÌËÂ ‡Î¸Ù‡-‡ÍÚË‚ÌÓÒÚË ùùÉ –
ËÚÏÓÏ ‚ ÚÂÚ‡-‰Ë‡Ô‡ÁÓÌÂ Ë ÔÓfl‚ÎÂÌËÂÏ Ì‡
ùéÉ ÏÂ‰ÎÂÌÌ˚ı ‚˚ÒÓÍÓ‡ÏÔÎËÚÛ‰Ì˚ı ÍÓÎÂ·‡-
ÌËÈ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÏÂ‰ÎÂÌÌ˚Ï „ÓËÁÓÌ-
Ú‡Î¸Ì˚Ï ‰‚ËÊÂÌËflÏ „Î‡Á.

 

ëÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ‰‡ÌÌ˚ı. 

 

ÑÎfl ‡Ì‡-
ÎËÁ‡ ÍÓÌÙË„Û‡ˆËË Çè ·˚ÎË ‚˚·‡Ì˚ ‰‚‡ ÓÚ-
‚Â‰ÂÌËfl – 

 

F3

 

 Ë 

 

C3

 

, Ì‡Ë·ÓÎÂÂ ËÌÙÓÏ‡ÚË‚Ì˚Â
‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÁ‰ÌËı ÍÓÏÔÓÌÂÌÚÓ‚ Çè
ÔË Ì‡Û¯ÂÌËflı ‰ÂflÚÂÎ¸ÌÓÒÚË, ‚˚Á˚‚‡ÂÏ˚ı Á‡-
Ò˚Ô‡ÌËÂÏ. èÂÂ‰ ‡Ì‡ÎËÁÓÏ ÔÓ‚Ó‰ËÎË ÙËÎ¸-
Ú‡ˆË˛ ùùÉ ˆËÙÓ‚˚ÏË ÙËÎ¸Ú‡ÏË ‚ ˜‡ÒÚÓÚ-
ÌÓÏ ‰Ë‡Ô‡ÁÓÌÂ 0.5–30 Éˆ. ÑÎfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓ„Ó
‡Ì‡ÎËÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰‡ÌÌ˚Â ÚÓÎ¸ÍÓ ÚÂı ËÒ-
Ô˚ÚÛÂÏ˚ı, Û ÍÓÚÓ˚ı Ì‡·Î˛‰‡ÎÓÒ¸ ÔÓfl‚ÎÂÌËÂ
Ó¯Ë·ÓÍ, ‚˚Á˚‚‡ÂÏ˚ı Á‡Ò˚Ô‡ÌËÂÏ ÔÓ ÛÍ‡Á‡Ì-
ÌÓÏÛ ‚˚¯Â ÍËÚÂË˛ Ë Ò ÓÚÒÛÚÒÚ‚ËÂÏ ‡ÚÂ-
Ù‡ÍÚÓ‚ ÔË Â„ËÒÚ‡ˆËË. á‡ÚÂÏ ËÁ ùùÉ ‚˚Â-
Á‡ÎË ÓÚÂÁÍË Ò Ó‰ËÌÓ˜Ì˚ÏË Çè Ó·˘ÂÈ ‰ÎË-
ÚÂÎ¸ÌÓÒÚ¸˛ 4 Ò: 1 Ò ‰Ó ÒÚËÏÛÎ‡ Ë 3 Ò ÔÓÒÎÂ
ÒÚËÏÛÎ‡, ÔÓÒÎÂ ˜Â„Ó ˝ÚË ÓÚÂÁÍË ËÒÔÓÎ¸ÁÓ‚‡ÎË
‰Îfl ÒÂÎÂÍÚË‚ÌÓ„Ó ÛÒÂ‰ÌÂÌËfl Çè ‚ ‡ÁÌ˚ı
„ÛÔÔ‡ı ÔÓ ÍËÚÂËflÏ, ÓÔËÒ‡ÌÌ˚Ï ÌËÊÂ. 

ÑÎfl ÒÂÎÂÍÚË‚ÌÓ„Ó ÛÒÂ‰ÌÂÌËfl Çè ‚˚‰ÂÎflÎË
˜ÂÚ˚Â „ÛÔÔ˚: 

 

çè 

 

– Ò Ì‡Ê‡ÚËÂÏ Ì‡ ÍÌÓÔÍÛ, Ô‡‚ËÎ¸Ì˚Â
(ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ËÁ 10 ÒÚËÏÛÎÓ‚ Ò Ì‡Ê‡ÚË-
ÂÏ); 

 

Åè

 

 – ·ÂÁ Ì‡Ê‡ÚËfl Ì‡ ÍÌÓÔÍÛ, Ô‡‚ËÎ¸Ì˚Â
(ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ËÁ 5 ÒÚËÏÛÎÓ‚ ·ÂÁ Ì‡Ê‡-
ÚËfl); 

 

çé

 

 – Ò Ì‡Ê‡ÚËÂÏ Ì‡ ÍÌÓÔÍÛ, Ó¯Ë·Ó˜Ì˚Â
(ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ËÁ 

 

N

 

 ÒÚËÏÛÎÓ‚ Ò Ì‡Ê‡ÚË-

ÂÏ ÍÌÓÔÍË, ÍÓ„‰‡ ̃ ËÒÎÓ Ì‡Ê‡ÚËÈ ÓÚÎË˜‡ÂÚÒfl ÓÚ
‰ÂÒflÚË ıÓÚfl ·˚ Ì‡ Ó‰ÌÓ Ì‡Ê‡ÚËÂ); 

 

Åé

 

 – ·ÂÁ Ì‡Ê‡ÚËfl Ì‡ ÍÌÓÔÍË ‰ÊÓÈÒÚËÍÓ‚,
Ó¯Ë·Ó˜Ì˚Â (ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ËÁ 

 

N

 

 ÒÚËÏÛ-
ÎÓ‚ ·ÂÁ Ì‡Ê‡ÚËfl ÍÌÓÔÍË, ÍÓ„‰‡ ̃ ËÒÎÓ ÒÚËÏÛÎÓ‚
·ÂÁ Ì‡Ê‡ÚËfl ÓÚÎË˜‡ÂÚÒfl ÓÚ ÔflÚË ıÓÚfl ·˚ Ì‡
Ó‰ËÌ ÒÚËÏÛÎ).

 

ÄÌ‡ÎËÁ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ Ô‡‡ÏÂÚÓ‚ Çè Ë
ÛÒÂ‰ÌÂÌËÂ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı.

 

 éÚ-
·Ó ËÒÔ˚ÚÛÂÏ˚ı ‰Îfl ‡Ì‡ÎËÁ‡ ÓÔÂ‰ÂÎflÎÒfl
ÏËÌËÏ‡Î¸Ì˚Ï ÍÓÎË˜ÂÒÚ‚ÓÏ ÒÚËÏÛÎÓ‚ ‚ ÒÂËflı
Ò Ó¯Ë·Í‡ÏË Ò Ì‡Ê‡ÚËÂÏ Ë ·ÂÁ Ì‡Ê‡ÚËÈ Ì‡
ÍÌÓÔÍÛ, Ëı ÍÓÎË˜ÂÒÚ‚Ó ‰ÓÎÊÌÓ ·˚ÎÓ ÔÂ‚˚-
¯‡Ú¸ 50 ÒÚËÏÛÎÓ‚ ‰Îfl Í‡Ê‰ÓÈ ËÁ Ó¯Ë·Ó˜Ì˚ı
ÒÂËÈ. ÇÌ‡˜‡ÎÂ ‚ ‚˚‰ÂÎÂÌÌ˚ı „ÛÔÔ‡ı ÛÒÂ‰-
ÌflÎË Çè ÓÚ‰ÂÎ¸ÌÓ ‰Îfl Í‡Ê‰Ó„Ó ËÒÔ˚ÚÛÂÏÓ„Ó.
á‡ÚÂÏ ÓÔÂ‰ÂÎflÎË ÁÌ‡˜ÂÌËfl ‚ÂÎË˜ËÌ ‡ÏÔÎËÚÛ‰
Ë Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ ÍÓÏÔÓÌÂÌÚÓ‚ ÛÒÂ‰ÌÂÌ-
Ì˚ı Çè ‰Îfl Í‡Ê‰Ó„Ó ËÒÔ˚ÚÛÂÏÓ„Ó. ã‡ÚÂÌÚÌ˚È
ÔÂËÓ‰ (ãè) ÔËÍÓ‚ 

 

ê1

 

 (70–80 ÏÒ), 

 

N1

 

 (140–
150 ÏÒ), 

 

P2

 

 (220–250), 

 

N2

 

 (330–360 ÏÒ), 

 

ê3

 

 (460–
550 ÏÒ) ËÁÏÂflÎË ÓÚ Ì‡˜‡Î‡ ÒÚËÏÛÎ‡, ‡ ‡ÏÔÎË-
ÚÛ‰˚ ÔËÍÓ‚ ËÁÏÂflÎË “ÓÚ ÔËÍ‡ ‰Ó ÔËÍ‡” Í‡Í ‡·-
ÒÓÎ˛ÚÌÓÂ ÁÌ‡˜ÂÌËÂ ‡ÁÌÓÒÚË ‡ÏÔÎËÚÛ‰˚ ÓÚ
‚Â¯ËÌ˚ ÔÂ‰˚‰Û˘Â„Ó ÔËÍ‡: 

 

N1

 

 = 

 

N1

 

–

 

P1

 

, 

 

P2

 

 =
= 

 

P2

 

–

 

N1

 

, 

 

N2

 

 = 

 

N2

 

–

 

P2

 

 Ë 

 

P3

 

 = 

 

P3

 

–

 

N2

 

. ÄÏÔÎËÚÛ‰Û
ÍÓÏÔÓÌÂÌÚ‡ 

 

P1

 

 ËÁÏÂflÎË ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔÂ‰˚-
‰Û˘Â„Ó ÌÂ„‡ÚË‚ÌÓ„Ó ÔËÍ‡ (

 

N

 

0). ëÂ‰ÌËÂ ÁÌ‡˜Â-
ÌËfl Î‡ÚÂÌÚÌÓÒÚÂÈ Ë ‡ÏÔÎËÚÛ‰ ÍÓÏÔÓÌÂÌÚÓ‚ Çè
Í‡Ê‰ÓÈ ËÁ ËÒÒÎÂ‰ÛÂÏ˚ı „ÛÔÔ Ò‡‚ÌË‚‡ÎË
ÏÂÊ‰Û ÒÓ·ÓÈ, ËÒÔÓÎ¸ÁÛfl ÒÚ‡ÚËÒÚË˜ÂÒÍËÈ Ô‡ÍÂÚ
ÔÓ„‡ÏÏ Statistica-6.0 (Microsoft). ÑÎfl ‰ÓÍ‡Á‡-
ÚÂÎ¸ÒÚ‚‡ ‚ÓÁÏÓÊÌÓÒÚË ÔËÏÂÌflÚ¸ ÒÚ‡Ì‰‡Ú-
Ì˚Â Ô‡‡ÏÂÚË˜ÂÒÍËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ ÍËÚÂ-
ËË Ï˚ ÔÓ‚Ó‰ËÎË ÔÓ‚ÂÍÛ ÌÓÏ‡Î¸ÌÓÒÚË
‚˚·ÓÓ˜Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ÔÓ ÍËÚÂËflÏ ãË-
ÎËÂÙÓÒ‡ (L) Ë ò‡ÔËÓ-ÇËÎÍ‡ (S-W). ùÚË ÍË-
ÚÂËË ‚ ÔËÌˆËÔÂ ‡ÒÒ˜ËÚ‡Ì˚ Ì‡ Ó·˙ÂÏ ‚˚-
·ÓÍË, ·ÓÎ¸¯ËÈ 30. íÂÏ ÌÂ ÏÂÌÂÂ, ÔËÏÂÌflfl Ëı
Ô‡‡ÎÎÂÎ¸ÌÓ Í Í‡Ê‰ÓÈ ËÒÒÎÂ‰ÛÂÏÓÈ ‚˚·ÓÓ˜-
ÌÓÈ ÒÓ‚ÓÍÛÔÌÓÒÚË, Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‚ ·ÓÎ¸-
¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ (·ÓÎÂÂ ˜ÂÏ ‚ 90%) ‚˚·ÓÓ˜-
Ì˚Â ‡ÒÔÂ‰ÂÎÂÌËfl ÏÓ„ÛÚ ·˚Ú¸ ÛÒÔÂ¯ÌÓ ‡Ô-
ÔÓÍÒËÏËÓ‚‡Ì˚ ÌÓÏ‡Î¸Ì˚Ï ‡ÒÔÂ‰ÂÎÂÌËÂÏ. 

ÑÎfl ÓˆÂÌÍË ‚ÍÎ‡‰‡ Í‡Ê‰Ó„Ó ËÁ Ù‡ÍÚÓÓ‚
(ÓÚ‚Â‰ÂÌËÂ 

 

×

 

 Á‡‰‡ÌËÂ 

 

×

 

 Í‡˜ÂÒÚ‚Ó ‚˚ÔÓÎÌÂÌËfl)
Ì‡ ‡ÏÔÎËÚÛ‰˚ ÔËÍÓ‚ ÔËÏÂÌflÎË ‡ÔÔ‡‡Ú ÚÂı-
Ù‡ÍÚÓÌÓ„Ó ‰ËÒÔÂÒËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡. ë ̂ ÂÎ¸˛
ÓˆÂÌÍË ÒÂ‰ÌËı ÒÏÂ˘ÂÌËÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍË-
ÚÂËÈ ëÚ¸˛‰ÂÌÚ‡ ‰Îfl Ô‡Ì˚ı Ò‡‚ÌÂÌËÈ, ÌÂÔ‡-
‡ÏÂÚË˜ÂÒÍËÈ ‡Ì„Ó‚˚È ÍËÚÂËÈ ÇËÎÍÓÍÒÓ-
Ì‡ ‰Îfl Ô‡Ì˚ı Ò‡‚ÌÂÌËÈ. ä‡Í Ô‡‚ËÎÓ, Â-
ÁÛÎ¸Ú‡Ú˚ ÔËÏÂÌÂÌËfl ˝ÚËı ‰‚Ûı ÍËÚÂËÂ‚
Í‡˜ÂÒÚ‚ÂÌÌÓ ÒÓ‚Ô‡‰‡ÎË.
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êÖáìãúíÄíõ àëëãÖÑéÇÄçàâ

 

Ç ‰‡Î¸ÌÂÈ¯ÂÏ ·Û‰ÂÏ ÔÓÎ¸ÁÓ‚‡Ú¸Òfl ÒÎÂ‰Û˛-
˘ËÏË Ó·ÓÁÌ‡˜ÂÌËflÏË: ÓÚ‚Â‰ÂÌËÂ 

 

F3

 

 Ó·ÓÁÌ‡˜‡-
ÂÚÒfl ·ÛÍ‚ÓÈ “

 

F

 

”, 

 

C3

 

 – “

 

C

 

”. ç‡ ËÒ. 1 ÔË‚Â‰ÂÌ˚
„ËÒÚÓ„‡ÏÏ˚ ÍÓÎË˜ÂÒÚ‚‡ Ó¯Ë·Ó˜Ì˚ı ÒÂËÈ ‚
Á‡‚ËÒËÏÓÒÚË ÓÚ ˜ËÒÎ‡ ÒÚËÏÛÎÓ‚ ‚ ˝ÚËı ÒÂËflı
ÔË Ì‡Ê‡ÚËflı Ë ·ÂÁ Ì‡Ê‡ÚËÈ. ÇË‰ÌÓ, ˜ÚÓ ‚ ÒÂ-
Ëflı Ò Ì‡Ê‡ÚËÂÏ ·˚ÎÓ ·ÓÎ¸¯Â Ó¯Ë·Ó˜Ì˚ı ÒÂ-
ËÈ (çé) Ò ÛÏÂÌ¸¯ÂÌËÂÏ ˜ËÒÎ‡ ÒÚËÏÛÎÓ‚ ‚ ÒÂ-
ËË, Ëı ·˚ÎÓ ÏÂÌ¸¯Â 10 (ÒÎÂ‚‡ ÓÚ ÌÛÎfl), ‡ ‚ ÒÂ-
Ëflı ·ÂÁ Ì‡Ê‡ÚËÈ ·˚ÎÓ ·ÓÎ¸¯Â Ó¯Ë·Ó˜Ì˚ı
ÒÂËÈ (Åé) Ò Û‚ÂÎË˜ÂÌËÂÏ ̃ ËÒÎ‡ ÒÚËÏÛÎÓ‚ ‚ ÒÂ-
ËË – ·ÓÎ¸¯Â 5 (ÒÔ‡‚‡ ÓÚ ÌÛÎfl). ÇÂÎË˜ËÌ‡
ÒÚÓÎ·ˆ‡ ‚ ÌÛÎÂ‚ÓÏ ·ËÌÂ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ˜ËÒÎÛ
Ô‡‚ËÎ¸ÌÓ ‚˚ÔÓÎÌÂÌÌ˚ı ÒÂËÈ (çè Ë Åè).

ÇÒÂ„Ó ·˚ÎË Ó·‡·ÓÚ‡Ì˚ ÂÁÛÎ¸Ú‡Ú˚ 14 ËÒ-
Ô˚ÚÛÂÏ˚ı, ÍÓÚÓ˚Â Û‰Ó‚ÎÂÚ‚ÓflÎË ÍËÚÂË˛
ÏËÌËÏ‡Î¸ÌÓ„Ó ˜ËÒÎ‡ Ó¯Ë·Ó˜Ì˚ı ÒÂËÈ (·ÓÎ¸-
¯Â 50), ÔËÌflÚÓ„Ó Ì‡ÏË ‰Îfl ‡Ì‡ÎËÁ‡ ‰‡ÌÌ˚ı.
ç‡ ËÒ. 2 ÔË‚Â‰ÂÌ˚ Ì‡ÎÓÊÂÌÌ˚Â ëÇè ‰Îfl ÓÚ-
‚Â‰ÂÌËÈ 

 

F3

 

 Ë 

 

ë3

 

, ÛÒÂ‰ÌÂÌÌ˚Â ÔÓ Í‡Ê‰ÓÏÛ ËÒ-
Ô˚ÚÛÂÏÓÏÛ Ë ÒÂÎÂÍÚË‚ÌÓ ÓÚÓ·‡ÌÌ˚Â ‰Îfl Í‡Ê-
‰ÓÈ ËÁ ˜ÂÚ˚Âı „ÛÔÔ ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡. 

ëÚ‡ÚËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ‡ÏÔÎËÚÛ‰ Ë Î‡ÚÂÌÚ-
Ì˚ı ÔÂËÓ‰Ó‚ ÍÓÏÔÓÌÂÌÚÓ‚ ëÇè, ÛÒÂ‰ÌÂÌ-
Ì˚ı ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı, ÔÓÁ‚ÓÎflÂÚ
ÔÓÎÛ˜ËÚ¸ ÂÁÛÎ¸Ú‡Ú˚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ı‡‡ÍÚÂ‡
ËÁÏÂÌÂÌËÈ ÔËÍÓ‚ ÓÚ‰ÂÎ¸Ì˚ı ÍÓÏÔÓÌÂÌÚÓ‚
ëÇè ‚ ËÒÒÎÂ‰ÛÂÏ˚ı „ÛÔÔ‡ı. êÂÁÛÎ¸Ú‡Ú˚ ˝ÚÓ-
„Ó ‡Ì‡ÎËÁ‡ ÔË‚Â‰ÂÌ˚ ‚ Ú‡·ÎËˆ‡ı ÒÓ ÒÂ‰ÌËÏË
ÁÌ‡˜ÂÌËflÏË ‡ÏÔÎËÚÛ‰ (Ú‡·Î. 1) Ë ãè (Ú‡·Î. 2) Ë
Ì‡ „‡ÙËÍ‡ı (ËÒ. 3 Ë ËÒ. 4), ÔÓÒÚÓÂÌÌ˚ı Ì‡
ÓÒÌÓ‚Â ˝ÚËı Ú‡·ÎËˆ. ç‡ ËÒ. 3 ‰‡ÌÌ˚Â ËÁ Ú‡·Î. 1
ÔË‚Â‰ÂÌ˚ ‚ „‡ÙË˜ÂÒÍÓÈ ÙÓÏÂ ‚ ‚Ë‰Â ‰ËÌ‡-
ÏËÍË ÒÂ‰ÌËı ‡ÏÔÎËÚÛ‰ ÍÓÏÔÓÌÂÌÚÓ‚ ëÇè.

ÑËÒÔÂÒËÓÌÌ˚È ‡Ì‡ÎËÁ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ
‡ÏÔÎËÚÛ‰˚ ê1 ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı ÔÓ-
Í‡Á˚‚‡ÂÚ ‰ÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË˜ÂÌËÂ ˝ÚÓ„Ó ÍÓÏ-
ÔÓÌÂÌÚ‡ ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ ‚ ÒÂËflı Ò Ì‡-
Ê‡ÚËflÏË Ì‡ ÍÌÓÔÍÛ ‚ ÓÚ‚Â‰ÂÌËË ë3. Ç ÒÂËflı
·ÂÁ Ì‡Ê‡ÚËÈ Ì‡ ÍÌÓÔÍÛ ÔÓfl‚ÎÂÌËÂ Ó¯Ë·ÓÍ, Ì‡-
Ó·ÓÓÚ, ÒÓÔÓ‚ÓÊ‰‡ÎÓÒ¸ ÛÏÂÌ¸¯ÂÌËÂÏ ‡ÏÔÎË-
ÚÛ‰˚ ê1, ÌÓ ˝ÚÓ ÛÏÂÌ¸¯ÂÌËÂ ÌÂ ‰ÓÒÚË„‡ÎÓ ‰Ó-
ÒÚÓ‚ÂÌÓ„Ó ÛÓ‚Ìfl. 

ÑËÒÔÂÒËÓÌÌ˚È ‡Ì‡ÎËÁ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ
‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚ‡ N1 ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒ-
Ô˚ÚÛÂÏ˚ı ÌÂ ‚˚fl‚ÎflÂÚ ‰ÓÒÚÓ‚ÂÌ˚ı ‡ÁÎË˜ËÈ
‚ Ó·ÂËı ÒÂËflı ÌË ‚ Ó‰ÌÓÏ ÓÚ‚Â‰ÂÌËË. 

ÑËÒÔÂÒËÓÌÌ˚È ‡Ì‡ÎËÁ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ
‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚ‡ ê2 ÔÓÍ‡Á‡Î ‰ÓÒÚÓ‚Â-
ÌÓÂ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ê2 ÔË ÔÓfl‚ÎÂÌËË
Ó¯Ë·ÓÍ ‚ ÒÂËË ·ÂÁ Ì‡Ê‡ÚËÈ (Å) ‚ ÓÚ‚Â‰ÂÌËË
F3 Ë ÔÓ˜ÚË Ì‡ Ú‡ÍÛ˛ ÊÂ ‚ÂÎË˜ËÌÛ, ÌÓ ÌÂ‰ÓÒÚÓ-
‚ÂÌÓ – ‚ ÓÚ‚Â‰ÂÌËË ë3. Ç ÒÂËË Ò Ó¯Ë·Í‡ÏË

·ÂÁ Ì‡Ê‡ÚËÈ Ì‡ ÍÌÓÔÍÛ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÒÂËÂÈ
Ò Ì‡Ê‡ÚËflÏË ÓÚÏÂ˜ÂÌÓ ÌÂ‰ÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË-
˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ê2.

ÑËÒÔÂÒËÓÌÌ˚È ‡Ì‡ÎËÁ ‡ÏÔÎËÚÛ‰˚ ÔËÍ‡ N2
ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‚ÒÂ ÚË Ù‡ÍÚÓ‡ (ÓÚ‚Â‰ÂÌËÂ,
‚Ë‰ Á‡‰‡ÌËfl, Í‡˜ÂÒÚ‚Ó ‚˚ÔÓÎÌÂÌËfl) ÁÌ‡˜ËÏÓ
ÓÚ‡Ê‡˛ÚÒfl Ì‡ ÒÂ‰ÌÂÈ ‚ÂÎË˜ËÌÂ ‡ÏÔÎËÚÛ‰˚
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êËÒ. 1. ÉËÒÚÓ„‡ÏÏ˚ ˜ËÒÎ‡ Ô‡‚ËÎ¸Ì˚ı Ë Ó¯Ë-
·Ó˜Ì˚ı ÒÂËÈ ‰Îfl ‚ÒÂı ËÒÔ˚ÚÛÂÏ˚ı (N = 14) ËÁ
˜ÂÚ˚Âı „ÛÔÔ ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡. èÓ „Ó-
ËÁÓÌÚ‡ÎË – ‚ÂÎË˜ËÌ‡ ÓÚÍÎÓÌÂÌËfl ÓÚ Ô‡‚ËÎ¸-
ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ ÒÚËÏÛÎÓ‚ ‚ ÒÂËflı. èÓ ‚ÂÚË-
Í‡ÎË – ˜ËÒÎÓ ÒÂËÈ. Ç‚ÂıÛ – „ËÒÚÓ„‡ÏÏ˚ ÒÂ-
ËÈ Ò Ì‡Ê‡ÚËflÏË. Ç ÌÛÎÂ‚ÓÏ ·ËÌÂ – ˜ËÒÎÓ
Ô‡‚ËÎ¸ÌÓ ‚˚ÔÓÎÌÂÌÌ˚ı ÒÂËÈ (çè) Ò ˜ËÒÎÓÏ
ÒÚËÏÛÎÓ‚ n = 10, ÒÎÂ‚‡ Ë ÒÔ‡‚‡ ÓÚ ÌÛÎfl – ˜ËÒÎÓ
ÒÂËÈ Ò Ó¯Ë·Í‡ÏË (çé) ÒÎÂ‚‡ ÔË n < 10, ÒÔ‡-
‚‡ ÔË n > 10. ÇÌËÁÛ – „ËÒÚÓ„‡ÏÏ˚ ÒÂËÈ ·ÂÁ
Ì‡Ê‡ÚËÈ. Ç ÌÛÎÂ‚ÓÏ ·ËÌÂ – ˜ËÒÎÓ Ô‡‚ËÎ¸ÌÓ
‚˚ÔÓÎÌÂÌÌ˚ı ÒÂËÈ (Åè) Ò ˜ËÒÎÓÏ ÒÚËÏÛÎÓ‚
n = 5, ÒÎÂ‚‡ Ë ÒÔ‡‚‡ ÓÚ ÌÛÎfl – ÍÓÎË˜ÂÒÚ‚Ó ÒÂ-
ËÈ Ò Ó¯Ë·Í‡ÏË (Åé) ÒÎÂ‚‡ ÔË n < 5, ÒÔ‡‚‡
ÔË n > 5.
Fig.1. Histograms of a number of correct and erro-
neous series for all subjects (N = 14) in four groups
of psychomotor test. Abscissa: size of deviation
from the correct quantity of stimuli in series. Ordi-
nate: number of series. Above – histograms of series
with pressing of button. Number of correctly execut-
ed series (çè) with number of stimuli n = 10 in ze-
ro, number of series with mistakes (çé) with num-
ber of stimuli n < 10 to the left of zero, with number
of stimuli n > 10 to the right of zero. Below – histo-
grams of series without pressing of button. Number
of correctly executed series (Åè) with number of
stimuli n = 5 in zero, number of series with mistakes
(Åé) with number of stimuli n < 5 to the left of zero,
with number of stimuli n > 5 to the right of zero.
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êËÒ. 2. ç‡ÎÓÊÂÌÌ˚Â ëÇè ‰Îfl ÓÚ‚Â‰ÂÌËÈ F3 Ë ë3, ÛÒÂ‰ÌÂÌÌ˚Â ÔÓ Í‡Ê‰ÓÏÛ ËÒÔ˚ÚÛÂÏÓÏÛ Ë ÒÂÎÂÍÚË‚ÌÓ
ÓÚÓ·‡ÌÌ˚Â ‰Îfl Í‡Ê‰ÓÈ ËÁ ˜ÂÚ˚Âı „ÛÔÔ ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡. é·ÓÁÌ‡˜ÂÌËfl Í‡Í Ì‡ ËÒ. 1.
Fig.2. Imposed AEP for F3 and ë3, averaged for each subject and selected from each of four groups of psychomo-
tor test. çè; çé; Åè; Åé – see fig. 1.

í‡·ÎËˆ‡ 1.  ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl ‡ÏÔÎËÚÛ‰ ÍÓÏÔÓÌÂÌÚÓ‚ ëÇè (P1, N1, P2, N2, P3), ÒÂÎÂÍÚË‚ÌÓ ÛÒÂ‰ÌÂÌÌ˚ı ‰Îfl
ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı (N = 14) ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Á‡‰‡ÌËfl Ë Í‡˜ÂÒÚ‚‡ ‚˚ÔÓÎÌÂÌËfl Á‡‰‡ÌËfl ‚ ÓÚ‚Â‰ÂÌËflı F3
(F) Ë C3 (C)
Table 1.  Average values of amplitudes of components AEP (P1, N1, P2, N2, P3), averaged for each subjects separately
(N = 14) in four groups of the psychomotor test in points F3 (F) and C2 (C)

P1 N1 P2 N2 P3

X ± m Me X ± m Me X ± m Me X ± m Me X ± m Me

FHΠ 1.41 ± 0.28 1.42 3.80 ± 0.67 3.24 4.91 ± 0.78 4.51 2.71 ± 0.26 2.67 4.34 ± 0.55 4.72
FHO 2.07 ± 0.24 2.17 4.19 ± 0.93 3.02 5.29 ± 0.73 5.42 3.96 ± 0.67 4.34 4.13 ± 0.72 3.76
FÅΠ 1.36 ± 0.20 1.32 4.02 ± 0.43 3.92 5.46 ± 0.86 5.09 3.99 ± 0.74 3.34 3.39 ± 0.29 3.34
FÅO 1.60 ± 0.31 1.59 3.73 ± 0.69 3.51 6.31 ± 1.14 5.52 7.82 ± 1.74 6.93 4.98 ± 0.95 3.92
CHΠ 1.42 ± 0.24 1.50 4.45 ± 0.45 4.09 6.78 ± 0.51 6.68 4.21 ± 0.56 3.84 3.29 ± 0.42 3.00
CHO 2.52 ± 0.32 2.84 4.67 ± 0.84 3.76 6.65 ± 0.71 6.10 5.72 ± 0.70 5.17 3.54 ± 0.56 3.09
CÅΠ 1.82 ± 0.40 1.92 5.19 ± 3.85 0.81 7.08 ± 0.76 6.94 4.92 ± 0.82 4.68 2.85 ± 0.32 2.28
CHO 2.10 ± 0.30 1.84 3.82 ± 0.61 4.08 7.86 ± 0.88 8.35 9.22 ± 1.34 8.10 6.37 ± 1.29 4.85

èËÏÂ˜‡ÌËÂ. ÄÏÔÎËÚÛ‰˚ ËÁÏÂflÎË “ÓÚ ÔËÍ‡ ‰Ó ÔËÍ‡”, ÏÍÇ. X ± m – ÒÂ‰ÌÂÂ ‡ËÙÏÂÚË˜ÂÒÍÓÂ ± Ó¯Ë·Í‡ ÒÂ‰-
ÌÂ„Ó. Me –ÏÂ‰Ë‡Ì‡; P1, N1, P2, N2, P3 – ÍÓÏÔÓÌÂÌÚ˚ ÒÎÛıÓ‚Ó„Ó ‚˚Á‚‡ÌÌÓ„Ó ÔÓÚÂÌˆË‡Î‡; F Ë C – ÓÚ‚Â‰ÂÌËfl
F3 Ë C3; Åè, Åé, çè, çé ÒÏ. ‚ ÔÓ‰ÔËÒflı Í ËÒ. 1.
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ÔËÍ‡ N2. ÄÏÔÎËÚÛ‰‡ ÔËÍ‡ N2 ‚ ÓÚ‚Â‰ÂÌËË ë3 ‚
ÒÂ‰ÌÂÏ ‚˚¯Â, ˜ÂÏ ‚ ÓÚ‚Â‰ÂÌËË F3. èË Ó¯Ë-
·Ó˜ÌÓÏ ‚˚ÔÓÎÌÂÌËË Á‡‰‡ÌËÈ ‡ÏÔÎËÚÛ‰‡ ÔËÍ‡
N2 Û‚ÂÎË˜Ë‚‡ÂÚÒfl, ÔË ˝ÚÓÏ ‚ ÒÂËË ·ÂÁ Ì‡Ê‡-
ÚËÈ – ÁÌ‡˜ËÏÓ, ‡ ‚ ÒÂËË Ò Ì‡Ê‡ÚËflÏË ‰Îfl ÓÚ‚Â-
‰ÂÌËfl F3 – ÔÓ˜ÚË ÁÌ‡˜ËÏÓ. ç‡ÍÓÌÂˆ, ‚ ÒÂËË
·ÂÁ Ì‡Ê‡ÚËÈ ÒÂ‰Ìflfl ‡ÏÔÎËÚÛ‰‡ ÔËÍ‡ N2 ·ÓÎ¸-
¯Â, ˜ÂÏ ‚ ÒÂËË Ò Ì‡Ê‡ÚËflÏË, ÔË ˝ÚÓÏ ‚ ÓÚ‚Â-
‰ÂÌËË F3 ÁÌ‡˜ËÏÓ, ‡ ‚ ÓÚ‚Â‰ÂÌËË ë3 – ÁÌ‡˜ËÏÓ
ÚÓÎ¸ÍÓ ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ. 

èÓ ÂÁÛÎ¸Ú‡Ú‡Ï ‰ËÒÔÂÒËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡ ‡Ï-
ÔÎËÚÛ‰‡ ÔËÍ‡ ê3 ‚ ÓÚÎË˜ËÂ ÓÚ ‚ÂÒ¸Ï‡ ËÌÙÓÏ‡-
ÚË‚ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÔËÍ‡ N2 Ï‡ÎÓ ̃ Û‚ÒÚ‚ËÚÂÎ¸Ì‡
Í ÓÚ‚Â‰ÂÌË˛ (ıÓÚfl ‚ ÓÚ‚Â‰ÂÌËË F3 ÒÂ‰Ìflfl ‡Ï-
ÔÎËÚÛ‰‡ ÔËÍ‡ ÔË Ô‡‚ËÎ¸ÌÓÏ ‚˚ÔÓÎÌÂÌËË Ó·Ó-
Ëı Á‡‰‡ÌËÈ ‚ÒÂ ÊÂ ÔÓ˜ÚË ÁÌ‡˜ËÏÓ ÌËÊÂ, ˜ÂÏ ‚
ÓÚ‚Â‰ÂÌËË C3). Ç ÓÒÌÓ‚ÌÓÏ Ì‡ ÒÂ‰Ì˛˛ ‡ÏÔÎË-
ÚÛ‰Û ÔËÍ‡ ê3 ‚ÎËflÂÚ Í‡˜ÂÒÚ‚Ó ‡·ÓÚ˚, ÓÒÓ·ÂÌÌÓ
‚ ÒÂËË ·ÂÁ Ì‡Ê‡ÚËÈ – ÔË ÒÓ‚Â¯ÂÌËË Ó¯Ë·ÓÍ
‡ÏÔÎËÚÛ‰‡ ÔËÍ‡ ‚ ÓÚ‚Â‰ÂÌËË ë3 ‰ÓÒÚÓ‚ÂÌÓ ‚ÓÁ-
‡ÒÚ‡ÂÚ. í‡Í Í‡Í ‰Îfl ÒÂËË ·ÂÁ Ì‡Ê‡ÚËÈ ˝ÚÓ„Ó
ÌÂ Ì‡·Î˛‰‡ÂÚÒfl, ÏÓÊÌÓ „Ó‚ÓËÚ¸ Ó ÁÌ‡˜ËÏÓÒÚË
‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl “Á‡‰‡ÌËÂ × Í‡˜ÂÒÚ‚Ó ‡·ÓÚ˚”.
ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ıÓÚfl ‡ÏÔÎËÚÛ‰‡ ÔËÍ‡
ÔË ‚˚ÔÓÎÌÂÌËË ‡ÁÎË˜Ì˚ı Á‡‰‡ÌËÈ ‡ÁÎË˜‡ÂÚ-
Òfl, ÌÓ ÌÂ ‰ÓÒÚË„‡ÂÚ ÛÓ‚Ìfl ‰ÓÒÚÓ‚ÂÌÓÒÚË, ‚ ÓÚ-
‚Â‰ÂÌËË ë3 ÔË ‚˚ÔÓÎÌÂÌËË Á‡‰‡ÌËÈ Ò Ó¯Ë·Í‡-
ÏË ‚ ÒÂËË ·ÂÁ Ì‡Ê‡ÚËÈ ‡ÏÔÎËÚÛ‰‡ ÔËÍ‡ ‚ ÒÂ‰-
ÌÂÏ ‚˚¯Â, ˜ÂÏ ‚ ÒÂËË Ò Ì‡Ê‡ÚËflÏË.

àÁÏÂÌÂÌËfl Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ ÍÓÏÔÓÌÂÌ-
ÚÓ‚ Çè ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ ‚ Ó·ÂËı ÒÂËflı
ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 2 Ë ÔÓÒÚÓÂÌÌÓÈ Ì‡ ÂÂ ÓÒÌÓ-
‚Â ‰Ë‡„‡ÏÏÂ ËÒ. 4. ïÓÓ¯Ó ‚Ë‰ÌÓ “‡ÁÏ˚‚‡-
ÌËÂ” ÔÓÍ‡Á‡ÚÂÎÂÈ ÔÓ ÏÂÂ Û‚ÂÎË˜ÂÌËfl ãè – ·Ó-
ÎÂÂ ‰‡ÎÂÍÓ ÓÚÒÚÓfl˘ËÂ ÓÚ Ì‡˜‡Î‡ ÒÚËÏÛÎflˆËË
ÍÓÏÔÓÌÂÌÚ˚ Çè ·ÓÎÂÂ ÒËÎ¸ÌÓ ‡ÁÌflÚÒfl ÏÂÊ‰Û
ÒÓ·ÓÈ ÔË ‡ÁÌ˚ı ÓÚ‚Â‰ÂÌËflı, ÛÒÎÓ‚Ëflı ˝ÍÒÔÂ-
ËÏÂÌÚ‡ Ë Í‡˜ÂÒÚ‚Â ‚˚ÔÓÎÌÂÌËfl Á‡‰‡˜Ë ÌÂ
ÚÓÎ¸ÍÓ ÔÓ ÒÂ‰ÌÂÏÛ ÁÌ‡˜ÂÌË˛, ÌÓ Ë ÔÓ ‚ÂÎË˜Ë-
ÌÂ Ó¯Ë·ÍË ÒÂ‰ÌÂ„Ó (SE ËÎË m).

àÁ Ú‡·Î. 2 ÒÎÂ‰ÛÂÚ, ˜ÚÓ ‰ÓÒÚÓ‚ÂÌ˚Â ËÁÏÂ-
ÌÂÌËfl ãè Ì‡·Î˛‰‡˛ÚÒfl ÚÓÎ¸ÍÓ ‰Îfl ÔËÍ‡ ê3.
ãè ̋ ÚÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ‚ ÓÚ‚Â‰ÂÌËË F3 ‚ ÒÂËË Ò
Ì‡Ê‡ÚËflÏË Ì‡ ÍÌÓÔÍÛ ‰ÓÒÚÓ‚ÂÌÓ Û‚ÂÎË˜Ë‚‡-
ÂÚÒfl ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ. Ç ÒÂËflı ·ÂÁ Ì‡-
Ê‡ÚËÈ Ì‡·Î˛‰‡˛ÚÒfl ÔÓÚË‚ÓÔÓÎÓÊÌ˚Â ËÁÏÂ-
ÌÂÌËfl – ÔÓfl‚ÎÂÌËfl Ó¯Ë·ÓÍ ‚˚Á˚‚‡˛Ú ÛÏÂÌ¸-
¯ÂÌËÂ ãè ê3. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÏÓÊÌÓ Ò‰ÂÎ‡Ú¸ Á‡ÍÎ˛˜Â-
ÌËÂ, ˜ÚÓ Ì‡Û¯ÂÌËfl ‚˚ÔÓÎÌÂÌËfl ÔÒËıÓÏÓÚÓ-
ÌÓ„Ó ÚÂÒÚ‡, ‚˚Á˚‚‡ÂÏ˚Â ÒÌËÊÂÌËÂÏ ÛÓ‚Ìfl
·Ó‰ÒÚ‚Ó‚‡ÌËfl, ÓÚ‡Ê‡˛ÚÒfl ‚ ÒÚÛÍÚÛÂ ÍÓÏ-
ÔÓÌÂÌÚÓ‚ ëÇè (N1, P2, N2 Ë P3). 

Ç ÒÂËË Ò Ì‡Ê‡ÚËÂÏ Ì‡ ÍÌÓÔÍÛ ÔË ÒÌËÊÂ-
ÌËË ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl ‚ ÓÚ‚Â‰ÂÌËË F3 Ì‡-
·Î˛‰‡ÂÚÒfl Û‰ÎËÌÂÌËÂ ÒÂ‰ÌÂ„Ó ãè ÔÓÁËÚË‚ÌÓ-
„Ó ÍÓÏÔÓÌÂÌÚ‡ ê3 (Ì‡ 90 ± 30 ÏÒ), ÛÏÂÌ¸¯ÂÌËÂ
‡ÏÔÎËÚÛ‰˚ ÌÂ„‡ÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ N1 Ë Û‚Â-
ÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ÔÓÁËÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡
ê2 Ë ÒÂ‰ÌÂÈ ‡ÏÔÎËÚÛ‰˚ ÌÂ„‡ÚË‚ÌÓ„Ó ÍÓÏÔÓ-
ÌÂÌÚ‡ N2 (Ì‡ 1.25 ± 0.56 ÏÍÇ).

ëÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌ˚ÏË ÔËÁÌ‡Í‡ÏË,
ÒÓÔÓ‚ÓÊ‰‡˛˘ËÏË ÔÓfl‚ÎÂÌËÂ Ó¯Ë·ÓÍ ‚ ÒÂËË
·ÂÁ Ì‡Ê‡ÚËfl Ì‡ ÍÌÓÔÍÛ, fl‚Îfl˛ÚÒfl ÛÏÂÌ¸¯ÂÌËfl
ÒÂ‰ÌÂ„Ó ãè ÔÓÁËÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ê3 (Ì‡
110 ± 30 ÏÒ) ‚ ÓÚ‚Â‰ÂÌËË F3 Ë Û‚ÂÎË˜ÂÌËÂ ‡Ï-
ÔÎËÚÛ‰ ÔÓÁËÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ê2 (Ì‡ 0.85 ±
± 0.35 ÏÍÇ), ÌÂ„‡ÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ N2 (Ì‡
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êËÒ. 3. É‡ÙËÍ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ ‡ÏÔÎËÚÛ‰
ÍÓÏÔÓÌÂÌÚÓ‚ ëÇè (P1, N1, P2, N2, P3) Ì‡ ‡Á-
Ì˚ı ˝Ú‡Ô‡ı ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ËÌÒÚÛÍˆËË Ë Í‡-
˜ÂÒÚ‚‡ ‚˚ÔÓÎÌÂÌËfl ËÌÒÚÛÍˆËË (Ó·ÓÁÌ‡˜ÂÌËfl
Í‡Í Ì‡ ËÒ.1) ‚ ÓÚ‚Â‰ÂÌËflı F3 Ë C3. èÓ „ÓËÁÓÌ-
Ú‡ÎË – ÍÓÏÔÓÌÂÌÚ˚ ëÇè (P1, N1, P2, N2, P3), ÔÓ
‚ÂÚËÍ‡ÎË – ÒÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl ‡ÏÔÎËÚÛ‰ ÍÓÏÔÓ-
ÌÂÌÚÓ‚ ëÇè, ÏÍÇ. ëÔ‡‚‡ – „‡ÙË˜ÂÒÍÓÂ Ó·Ó-
ÁÌ‡˜ÂÌËÂ ÚËÔ‡ Ë Í‡˜ÂÒÚ‚‡ Á‡‰‡ÌËfl.
Fig. 3. Average values of amplitudes of AEP com-
ponents (P1, N1, P2, N2, P3) in four groups of psy-
chomotor test in points F3 (F) and C3 (C).
Abscissa: components of AEP (P1, N1, P2, N2, P3).
Ordinate: average values of amplitudes of AEP
components (µV). çè; çé; Åè; Åé – see fig. 1.
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3.8 ± 1.3 ÏÍÇ), ‡ Ú‡ÍÊÂ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚
ÔËÍ‡ ê3 (·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸ÌÓ ‚˚‡ÊÂÌÌÓÂ ‚ ÓÚ-
‚Â‰ÂÌËË ë3 – Ì‡ 3.5 ± 1.3 ÏÍÇ).

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ 

ÄÌ‡ÎËÁ ÒÎÛıÓ‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚
(ëÇè) ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ ‚ ‚˚ÔÓÎÌÂÌËË

ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ ÔÓÍ‡Á‡Î, ˜ÚÓ Ì‡Ë·ÓÎ¸-
¯‡fl ‚˚‡ÊÂÌÌÓÒÚ¸ ËÁÏÂÌÂÌËÈ ÙÓÏ˚ ëÇè
Ì‡·Î˛‰‡Î‡Ò¸ ‚Ó ‚ÂÏÂÌÌ ı ËÌÚÂ‚‡Î‡ı, ÍÓÚÓ-
˚Â ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡ÎË ÍÓÏÔÓÌÂÌÚ‡Ï ê1 (70–
80 ÏÒ), N1 (140–150 ÏÒ), P2 (220–250), N2 (330–
360 ÏÒ) Ë P3 (460–550 ÏÒ). ëıÓ‰Ì˚Â ËÁÏÂÌÂÌËfl
ÙÓÏ˚ ëÇè Ì‡·Î˛‰‡ÎËÒ¸ Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ ÒÂ-

˚́

í‡·ÎËˆ‡ 2.  ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ ÍÓÏÔÓÌÂÌÚÓ‚ ëÇè (P1, N2, P2, N2, P3), ÒÂÎÂÍÚË‚ÌÓ
ÛÒÂ‰ÌÂÌÌ˚ı ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ËÒÔ˚ÚÛÂÏ˚ı (N = 14) ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Á‡‰‡ÌËfl Ë Í‡˜ÂÒÚ‚‡ ‚˚ÔÓÎÌÂÌËfl ‚ ÓÚ‚Â-
‰ÂÌËflı F3 (F) Ë C3 (C)
Table 2.  Average values of the latency of components AEP (P1, N1, P2, N2, P3), averaged for each examinee sepa-
rately (N = 14) in four groups of the psychomotor test in points F3 (F) and C2 (C)

P1 N1 P2 N2 P3

X ± m Me X ± m Me X ± m Me X ± m Me X ± m Me

FHΠ 74.5 ± 5.19 72.5 148 ± 3.27 150 224 ± 4.76 225 328 ± 17.11 330 466.5 ± 20.4 450
FHO 76.0 ± 8.59 85 149 ± 4.07 150 226 ± 4.76 220 345.5 ± 19.0 340 548.6 ± 35.2 575
FÅΠ 77.0 ± 4.73 80 149 ± 3.79 150 227 ± 4.48 230 344 ± 14.3 360 584.5 ± 26.2 600
FÅO 83.0 ± 5.39 85 154 ± 3.06 155 235 ± 5.00 240 355 ± 12.7 360 476.5 ± 31.3 450
CHΠ 75.5 ± 4.74 80 145 ± 3.73 145 226 ± 2.21 225 336 ± 15.07 335 462.5 ± 21.0 440
CHO 80.0 ± 9.55 85 152 ± 4.90 150 229 ± 4.38 225 331.5 ± 10.1 330 519.2 ± 57.0 480
CÅΠ 78.0 ± 3.89 80 149 ± 4.82 150 236 ± 7.02 230 349.0 ± 12.2 355 536.0 ± 28.8 555
CHO 81.0 ± 4.07 80 149 ± 4.82 150 248 ± 7.42 240 351.0 ± 11.5 340 499.5 ± 31.3 450

èËÏÂ˜‡ÌËÂ. ã‡ÚÂÌÚÌ˚Â ÔÂËÓ‰˚ ËÁÏÂflÎË ÓÚ ÒÚËÏÛÎ‡ ‰Ó ÔËÍ‡ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÍÓÏÔÓÌÂÌÚ‡, ÏÒ. éÒÚ‡Î¸-
Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl Í‡Í ‚ Ú‡·Î. 1.
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êËÒ. 4. ë‚Ó‰Ì‡fl ‰Ë‡„‡ÏÏ‡ Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡ ‚ÒÂı ÍÓÏÔÓÌÂÌÚÓ‚ Çè ‰Îfl ˜ÂÚ˚Âı „ÛÔÔ ÔÒËıÓÏÓÚÓ-
ÌÓ„Ó ÚÂÒÚ‡. é·ÓÁÌ‡˜ÂÌËfl Í‡Í Ì‡ ËÒ. 1. èÓ ‚ÂÚËÍ‡ÎË – ÁÌ‡˜ÂÌËfl Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ (ÒÏ. Ú‡·Î. 2). èÓ
„ÓËÁÓÌÚ‡ÎË – ÛÒÎÓ‚Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl ˜ÂÚ˚Âı „ÛÔÔ ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ (Ó·ÓÁÌ‡˜ÂÌËfl Í‡Í Ì‡ ËÒ. 1)
‚ ÓÚ‚Â‰ÂÌËflı F3 Ë ë3, Ó·ÓÁÌ‡˜ÂÌÌ˚ı Ì‡ „ÓËÁÓÌÚ‡Î¸ÌÓÈ ÓÒË Í‡Í F Ë ë. ëÔ‡‚‡ ÓÚ ËÒÛÌÍ‡ ÒËÏ‚ÓÎ‡ÏË
Ó·ÓÁÌ‡˜ÂÌ˚ ÍÓÏÔÓÌÂÌÚ˚ Çè.
Fig.4. The summary diagram of the latency for all AEP components in four groups of psychomotor test. (see fig. 1).
Ordinate: values of the latency of AEP components (ms) – (P1, N1, P2, N2, P3), (see table 2). Abscissa: symbols
in four groups of psychomotor test in points F3(F) and ë3(C). AEP components are noted to the right of the figure.
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ËË ˝ÍÒÔÂËÏÂÌÚÓ‚ ÒÓ ÒÔÓÌÚ‡ÌÌ˚Ï Á‡Ò˚Ô‡ÌË-
ÂÏ ÔË ÔÂÂıÓ‰Â ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ, ÓÔË-
Ò‡ÌÌ˚Â Ì‡ÏË ‚ ÔÂ‰˚‰Û˘ÂÈ ‡·ÓÚÂ [3]. Ç Ó·ÂËı
ÒÂËflı Ì‡Ë·ÓÎ¸¯ËÂ ËÁÏÂÌÂÌËfl ëÇè ËÏÂÎË ÏÂ-
ÒÚÓ ‚ Ó·Î‡ÒÚË ÍÓÏÔÓÌÂÌÚ‡ N2 Ò Î‡ÚÂÌÚÌÓÒÚ¸˛
330–360 ÏÒ. 

ë‡‚ÌÂÌËÂ ÍÓÌÙË„Û‡ˆËË ëÇè ÔË ÔÓfl‚ÎÂ-
ÌËË Ó¯Ë·ÓÍ ‚ ÒÂËË Ò ‚˚ÔÓÎÌÂÌËÂÏ ÔÒËıÓÏÓ-
ÚÓÌÓ„Ó ÚÂÒÚ‡ Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ ÒÂËË ÔË ÒÔÓÌ-
Ú‡ÌÌÓÏ Á‡Ò˚Ô‡ÌËË ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Ì‡Ë·ÓÎ¸¯ËÂ
ËÁÏÂÌÂÌËfl ëÇè ËÏÂÎË ÏÂÒÚÓ ‚ Ó·Î‡ÒÚË ÍÓÏÔÓ-
ÌÂÌÚ‡ N2 Ò Î‡ÚÂÌÚÌÓÒÚ¸˛ 330–360 ÏÒ, ÍÓÚÓ˚È
ÔÓ Ò‚ÓÂÏÛ „ÂÌÂÁÛ ÒıÓ‰ÂÌ Ò ÚÂÚ‡-ËÚÏÓÏ ùùÉ Ë
ı‡‡ÍÚÂÂÌ ‰Îfl ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ [10, 11, 13]. 

ùÚÓÚ ÂÁÛÎ¸Ú‡Ú ÛÍ‡Á˚‚‡ÂÚ Ì‡ Û˜‡ÒÚËÂ ÏÂı‡-
ÌËÁÏÓ‚ ÒÌ‡/·Ó‰ÒÚ‚Ó‚‡ÌËfl ‚ ÙÓÏËÓ‚‡ÌËË
ÒÓÒÚÓflÌËfl ÏÓÌÓÚÓÌËË, ‚˚Á˚‚‡ÂÏÓÈ Ó‰ÌÓÓ·-
‡ÁÌÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚ¸˛, ÔË‚Ó‰fl˘Ëı Í Ì‡Û¯Â-
ÌËflÏ ‚˚ÔÓÎÌÂÌËfl ˝ÚÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚË. èÓ ˝ÎÂÍ-
ÚÓÙËÁËÓÎÓ„Ë˜ÂÒÍËÏ ÔÓÍ‡Á‡ÚÂÎflÏ ˝ÚÓ ÔÂÂıÓ‰-
ÌÓÂ ÒÓÒÚÓflÌËÂ ÔÓ˜ÚË ÔÓÎÌÓÒÚ¸˛ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ
ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ ÔÓ Ó·˘ÂÔËÌflÚ˚Ï ÍËÚÂËflÏ
ÒÌ‡ [23]. çÂÍÓÚÓ˚Â ‡‚ÚÓ˚ [13, 19, 22] ÔÓ
ùùÉ-ÍËÚÂËflÏ ‡Á‰ÂÎflÂÚ ÔÂ‚Û˛ ÒÚ‡‰Ë˛ ÒÌ‡
Ì‡ ÔÓ‰ÒÚ‡‰ËË ‡Î¸Ù‡1 Ë ÚÂÚ‡1, ‡ÁÎË˜‡˛˘ËÂÒfl
‚˚‡ÊÂÌÌÓÒÚ¸˛ ‡Î¸Ù‡- Ë ÚÂÚ‡-ËÚÏÓ‚ ùùÉ.
ÑÎfl ËÒÒÎÂ‰Ó‚‡ÌËfl ËÁÏÂÌÂÌËfl ËÌÙÓÏ‡ˆËÓÌ-
Ì˚ı ÔÓˆÂÒÒÓ‚ ÔË Á‡Ò˚Ô‡ÌËË ÏÌÓ„ËÂ ‡‚ÚÓ˚
[6, 13, 21, 24] ÔËÏÂÌflÎË ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÛ˛
Ô‡‡‰Ë„ÏÛ “ÌÂÓ·˚˜ÌÓÒÚË” (oddball), ÍÓ„‰‡ Ò
‡ÁÌÓÈ ‚ÂÓflÚÌÓÒÚ¸˛ ÔÂ‰˙fl‚Îfl˛ÚÒfl ‰‚‡ ‡Á-
Ì˚ı ÒÚËÏÛÎ‡ Ë ËÒÔ˚ÚÛÂÏ˚È Ì‡ÊËÏ‡ÂÚ ÍÌÓÔÍÛ
Ì‡ ‰Â‚Ë‡ÌÚÌ˚È (ÁÌ‡˜ËÏ˚È) ÒÚËÏÛÎ. Ç ˝ÚËı ˝ÍÒ-
ÔÂËÏÂÌÚ‡ı ÓÒÓ·ÓÂ ‚ÌËÏ‡ÌËÂ Û‰ÂÎflÎÓÒ¸ ËÁÏÂ-
ÌÂÌËflÏ ÍÓÏÔÓÌÂÌÚ‡ P3 (P300), Ì‡ ÔÓ‰ÒÚ‡‰Ëflı
‡Î¸Ù‡1 Ë ÚÂÚ‡1 ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡. ì‰ÎËÌÂÌËÂ
ãè ÔË Û‚ÂÎË˜ÂÌËË ‚ÂÏÂÌË Â‡ÍˆËË Ó·˙flÒÌfl-
ÎË Á‡ÏÂ‰ÎÂÌËÂÏ ‚ÂÏÂÌË Ó·‡·ÓÚÍË ÒË„Ì‡Î‡ Ë
‚˚‰ÂÎËÎË ‰‚‡ ÔÓ‰ÍÓÏÔÓÌÂÌÚ‡ ê300 Ò ‡ÁÌÓÈ
ÙÛÌÍˆËÂÈ [6, 13, 21, 24]. 

àÒÔÓÎ¸ÁÓ‚‡ÌÌ˚È Ì‡ÏË ÔÒËıÓÏÓÚÓÌ˚È ÚÂÒÚ
ÔÓÁ‚ÓÎflÂÚ ‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ÏÓ‰ÂÎËÓ‚‡Ú¸
Â‡Î¸ÌÛ˛ ÏÓÌÓÚÓÌÌÛ˛ ‰ÂflÚÂÎ¸ÌÓÒÚ¸, ̃ ÂÏ ÓÔË-
Ò‡ÌÌ‡fl ‚˚¯Â Ô‡‡‰Ë„Ï‡ “ÌÂÓ·˚˜ÌÓÒÚË”. èË
‚˚ÔÓÎÌÂÌËË ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ ‚ ‰‚Ûı ˜Â-
Â‰Û˛˘ËıÒfl ÒÂËflı Ò Ì‡Ê‡ÚËÂÏ Ë ·ÂÁ Ì‡Ê‡ÚËfl
Ì‡ ÍÌÓÔÍÛ ÁÌ‡˜ËÏÓÒÚ¸ Ó‰ÌÓ„Ó Ë ÚÓ„Ó ÊÂ ÒÚËÏÛ-
Î‡ ·˚Î‡ Ò‚flÁ‡Ì‡ Ò ÔÓÎÛ˜ÂÌÌÓÈ ËÌÒÚÛÍˆËÂÈ Ë
ÂÂ ‚˚ÔÓÎÌÂÌËÂÏ. èÂÂÍÎ˛˜ÂÌËfl ÓÚ ‚˚ÔÓÎÌÂ-
ÌËfl Ó‰ÌÓÈ ÒÂËË Í ‰Û„ÓÈ ÚÂ·ÛÂÚ ÓÔÂ‰ÂÎÂÌ-
ÌÓ„Ó, ‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓ„Ó ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó-
‚‡ÌËfl. åÌÓÊÂÒÚ‚ÂÌÌÓÒÚ¸ ÏÓÁ„Ó‚˚ı ÒËÒÚÂÏ,
Û˜‡ÒÚ‚Û˛˘Ëı ‚ Â„ÛÎflˆËË ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡-
ÌËfl, ÓÔÂ‰ÂÎflÂÚ ‡ÁÌ˚Â ‚ÓÁÏÓÊÌ˚Â ÔÛÚË ÔÂÂ-
ıÓ‰‡ ÓÚ ·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ [15]. èÓ˝ÚÓÏÛ

ÔË˜ËÌ˚ ÔÓfl‚ÎÂÌËfl Ó¯Ë·ÓÍ ÔË ‚˚ÔÓÎÌÂÌËË
‡ÁÌ˚ı ÒÂËÈ ÏÓ„ÛÚ ËÏÂÚ¸ Ò‚ÓË ÓÒÓ·ÂÌÌÓÒÚË,
Ò‚flÁ‡ÌÌ˚Â Ò „ÂÚÂÓıÓÌÌÓÒÚ¸˛ ËÁÏÂÌÂÌËfl ÒÓ-
ÒÚÓflÌËfl Â„ÛÎflÚÓÌ˚ı ÒËÒÚÂÏ ÏÓÁ„‡ ÔË ÒÌË-
ÊÂÌËË ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ë ‡Á‚ËÚËË ÒÌ‡.
é¯Ë·Ó˜ÌÓÂ Û‚ÂÎË˜ÂÌËÂ ˜ËÒÎ‡ Ì‡Ê‡ÚËÈ (n >
> 10) ‚ ÒÂËflı Ò Ì‡Ê‡ÚËÂÏ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ
Ò ·ÓÎÂÂ ÏÂ‰ÎÂÌÌ˚Ï ‡Á‚ËÚËÂÏ ÔÓˆÂÒÒÓ‚ ÔÂÂ-
ıÓ‰‡ ÍÓ ÒÌÛ. çÂÍÓÚÓ˚Â ‡‚ÚÓ˚ [18] ÔÓÎ‡„‡˛Ú,
˜ÚÓ ÒËÒÚÂÏ˚ ÏÓÁ„‡, ÓÚ‚ÂÚÒÚ‚ÂÌÌ˚Â Á‡ ÏÓÚÓ-
ÌÓÂ ÔÓ‚Â‰ÂÌËÂ, ÓÚÎË˜Ì˚ ÓÚ ÒËÒÚÂÏ, ‚Â‰‡˛˘Ëı
ÙÛÌÍˆËflÏË ÍÓÌÚÓÎfl Á‡ ÔÓ‚Â‰ÂÌËÂÏ. Ç ˝ÚÓÏ
ÒÎÛ˜‡Â ‚ Ó¯Ë·Ó˜Ì˚ı ÒÂËflı Ò Û‚ÂÎË˜ÂÌËÂÏ ˜ËÒ-
Î‡ Ì‡Ê‡ÚËÈ ÒÌËÊÂÌËÂ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl Ì‡-
Û¯‡ÎÓ ÚÓÎ¸ÍÓ ÙÛÌÍˆËË ÍÓÌÚÓÎfl, ÓÒÚ‡‚Îflfl ÒÓ-
ı‡ÌÌ˚ÏË ‚˚ÔÓÎÌÂÌËÂ Ò˜ÂÚ‡ Ë ÙÓÏËÓ‚‡ÌËÂ
ÏÓÚÓÌÓÈ ÍÓÏ‡Ì‰˚. èË ‚˚ÔÓÎÌÂÌËË Ó¯Ë·Ó˜-
Ì˚ı ÒÂËÈ Ò ÛÏÂÌ¸¯ÂÌËÂÏ ˜ËÒÎ‡ Ì‡Ê‡ÚËÈ (n <
< 10), ÔÓ-‚Ë‰ËÏÓÏÛ, ÔÓËÒıÓ‰ËÚ ·ÓÎÂÂ ·˚ÒÚÓÂ
Û„ÎÛ·ÎÂÌËÂ ÔÓˆÂÒÒÓ‚ ÒÌ‡ Ë Ì‡Û¯ÂÌËfl ÔÒËıË-
˜ÂÒÍËı ÔÓˆÂÒÒÓ‚ ·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸Ì˚. í‡ÍËÂ
Ó¯Ë·ÍË Ì‡·Î˛‰‡ÎËÒ¸ ·ÓÎÂÂ ˜‡ÒÚÓ, ˜ÂÏ Û‚ÂÎË-
˜ÂÌËÂ ̃ ËÒÎ‡ Ì‡Ê‡ÚËÈ. èË Ì‡Û¯ÂÌËflı ‚˚ÔÓÎ-
ÌÂÌËfl ÒÂËÈ ·ÂÁ Ì‡Ê‡ÚËÈ ÔÂÂıÓ‰ ÓÚ ·Ó‰ÒÚ‚Ó-
‚‡ÌËfl ÍÓ ÒÌÛ ËÏÂÎ ÌÂÍÓÚÓ˚Â ÓÒÓ·ÂÌÌÓÒÚË,
·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÒÚËÏÛÎÓ‚ ‚ ÒÂËË (n > 5)
Ì‡·Î˛‰‡ÎÓÒ¸ ·ÓÎÂÂ ˜‡ÒÚÓ, ˜ÂÏ ÛÍÓÓ˜ÂÌËÂ ÒÂ-
ËÈ (n < 5).

ë‡‚ÌÂÌËÂ ÍÓÌÙË„Û‡ˆËË ëÇè (ËÒ. 3) ‚ ÒÂ-
Ëflı Ò Ì‡Ê‡ÚËflÏË Ë ·ÂÁ Ì‡Ê‡ÚËÈ ÔË Ô‡‚ËÎ¸-
ÌÓÏ Ë Ó¯Ë·Ó˜ÌÓÏ ‚˚ÔÓÎÌÂÌËË ÒÂËÈ Ò Ì‡Ê‡-
ÚËflÏË Ë ·ÂÁ Ì‡Ê‡ÚËÈ ÔÓÍ‡Á‡ÎÓ ‰ÓÒÚÓ‚ÂÌÓÂ
Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚÓ‚ N1-P2-N2
‚ÂÚÂÍÒÌÓ„Ó ÍÓÏÔÎÂÍÒ‡ ‚ ÒÂËflı ·ÂÁ Ì‡Ê‡ÚËÈ.
éÒÓ·ÂÌÌÓ ÁÌ‡˜ËÏÓ ·˚ÎÓ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ-
‰˚ ÍÓÏÔÓÌÂÌÚÓ‚ P2, N2 ÔË Ò‡‚ÌÂÌËË Ó¯Ë-
·Ó˜Ì˚ı ÒÂËÈ Ò Ì‡Ê‡ÚËflÏË Ë ·ÂÁ Ì‡Ê‡ÚËÈ.
ÄÌ‡ÎÓ„Ë˜ÌÓÂ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓ-
ÌÂÌÚÓ‚ P2, N2 Ì‡·Î˛‰‡ÎÓÒ¸ Ë ÔË Ó¯Ë·Ó˜ÌÓÏ
‚˚ÔÓÎÌÂÌËË ÚÂÒÚ‡ ‚ Ó·ÂËı ÒÂËflı (ËÒ. 4). Ç
Ó·ÓËı ÒÎÛ˜‡flı Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ ÌÂ„‡-
ÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ N2 ÒÓÔÓ‚ÓÊ‰‡ÎÓÒ¸ Û‰ÎË-
ÌÂÌËÂÏ Â„Ó Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡. 

ë Ó‰ÌÓÈ ÒÚÓÓÌ˚, ̋ ÚÓÚ ÂÁÛÎ¸Ú‡Ú ÒÓ„Î‡ÒÛÂÚ-
Òfl Ò ÔÂ‰ÒÚ‡‚ÎÂÌËflÏË á. ç‡‡Ú‡ÌÂÌ‡ [19], ˜ÚÓ
ÏÂ‰ÎÂÌÌ‡fl ÌÂ„‡ÚË‚Ì‡fl ‚ÓÎÌ‡, Ì‡Á‚‡ÌÌ‡fl “ÌÂ„‡-
ÚË‚ÌÓÒÚ¸ Ò‚flÁ‡ÌÌ‡fl Ò ‡Ì‡ÎËÁÓÏ ËÌÙÓÏ‡ˆËË”
(processing negativity) ‚ÂÚÂÍÒÌÓ„Ó ÍÓÏÔÎÂÍÒ‡,
ÒÛÏÏËÛÂÚÒfl Ò ÍÓÏÔÓÌÂÌÚ‡ÏË N1 Ë P2 Ë ÓÚ‡-
Ê‡ÂÚ ÔÓˆÂÒÒ˚ Ó·‡·ÓÚÍË ËÌÙÓÏ‡ˆËË ÔË
ÔË‚ÎÂ˜ÂÌËË ‚ÌËÏ‡ÌËfl Í ÁÌ‡˜ËÏÓÏÛ ÒÚËÏÛÎÛ.
èÓÎ‡„‡˛Ú [7], ˜ÚÓ ÛÏÂÌ¸¯ÂÌËÂ ‡ÏÔÎËÚÛ‰˚
ÍÓÏÔÓÌÂÌÚ‡ N1 Ë Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚ P2 ‚
ÔÂ‚Û˛ ÒÚ‡‰Ë˛ ÒÌ‡ ‚˚Á˚‚‡ÂÚÒfl ÒÌËÊÂÌËÂÏ
ÛÓ‚Ìfl ÁÌ‡˜ËÏÓÒÚË ÒÚËÏÛÎÓ‚ ÔË ÔÂÂıÓ‰Â ÓÚ
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‰ÓÓıÓ‚ Ë ‰.

·Ó‰ÒÚ‚Ó‚‡ÌËfl ÍÓ ÒÌÛ Ë ‚˚˜ËÚ‡ÌËÂÏ “ÌÂ„‡ÚË‚-
ÌÓÒÚË, Ò‚flÁ‡ÌÌÓÈ Ò ‡Ì‡ÎËÁÓÏ ËÌÙÓÏ‡ˆËË” ËÁ
‚ÂÚÂÍÒÌÓ„Ó ÍÓÏÔÎÂÍÒ‡ ÔË ÚÓÏÓÊÂÌËË ËÌ-
ÙÓÏ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚, ËÏÂ˛˘Ëı ÓÚÌÓ¯Â-
ÌËÂ Í ‚ÌËÏ‡ÌË˛. 

ë ‰Û„ÓÈ ÒÚÓÓÌ˚, ÁÌ‡˜ËÚÂÎ¸ÌÓÂ Û‚ÂÎË˜Â-
ÌËÂ ‡ÏÔÎËÚÛ‰˚ ÌÂ„‡ÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ N2 Ë
Û‰ÎËÌÂÌËÂ Â„Ó Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡ ‚ ÒÂËË ·ÂÁ
Ì‡Ê‡ÚËÈ Ò Ó¯Ë·Í‡ÏË ÛÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘ÂÂ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÂ ÒÓÒÚÓflÌËÂ ÏÓÁ„‡
·˚ÎÓ ·ÎËÁÍÓ Í ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡. àÁ‚ÂÒÚÌÓ,
˜ÚÓ ‚ ÔÂ‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ ÌÂ„‡ÚË‚Ì˚È ÍÓÏÔÓ-
ÌÂÌÚ N2 Á‡ÏÂ˘‡ÂÚÒfl ÌÓ‚˚Ï ÍÓÏÔÓÌÂÌÚÓÏ
N350, Î‡ÚÂÌÚÌÓÒÚ¸ Ë ‡ÏÔÎËÚÛ‰‡ ÍÓÚÓÓ„Ó Û‚Â-
ÎË˜Ë‚‡˛ÚÒfl, Ë Â„Ó ‡ÒÒÏ‡ÚË‚‡˛Ú Í‡Í ÌÓ‚˚È
ÍÓÏÔÓÌÂÌÚ N350, ı‡‡ÍÚÂÌ˚È ‰Îfl ÒÌ‡ [26]. Ç
ÔÓÒÎÂ‰ÌÂÂ ‚ÂÏfl ÍÓÏÔÓÌÂÌÚ N350 ‡ÒÒÏ‡ÚË-
‚‡˛Ú Í‡Í ‡Ì‡ÎÓ„ ÓÒÚ˚ı ‚ÓÎÌ, ÔÓfl‚Îfl˛˘ËıÒfl
ÔË Á‡Ò˚Ô‡ÌËË, Ë ÛÍ‡Á˚‚‡˛Ú Ì‡ Ó·˘ÌÓÒÚ¸ „Â-
ÌÂÁ‡ ̋ ÚÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ Ò ÚÂÚ‡-ËÚÏÓÏ ùùÉ [10,
11, 13]. 

èÓÁËÚË‚Ì˚È ÍÓÏÔÓÌÂÌÚ ê3 ·ÓÎ¸¯ËÌÒÚ‚Ó
‡‚ÚÓÓ‚ Ò‚flÁ˚‚‡˛Ú Ò ÔÓˆÂÒÒ‡ÏË ‚ÌËÏ‡ÌËfl Ë
ÓÔÂ‰ÂÎÂÌËfl ÁÌ‡˜ËÏÓÒÚË ÒÚËÏÛÎ‡. Ç ·ÓÎ¸¯ËÌ-
ÒÚ‚Â ‡·ÓÚ [7, 8, 12, 24] ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ
Û‰ÎËÌÂÌËÂ ãè ÍÓÏÔÓÌÂÌÚ‡ ê3 ‚ ÒÚ‡‰ËË ‡Î¸Ù‡1
ÒÓÔÓ‚ÓÊ‰‡ÎÓÒ¸ Û‰ÎËÌÂÌËÂÏ ‚ÂÏÂÌË Â‡Í-
ˆËË, ˜ÚÓ, Í‡Í ÔÂ‰ÔÓÎ‡„‡˛Ú ‡‚ÚÓ˚ Ò‚flÁ‡ÌÓ Ò
Û‰ÎËÌÂÌËÂÏ ‚ÂÏÂÌË ‡Ì‡ÎËÁ‡ ÁÌ‡˜ËÏÓÒÚË ÒË„-
Ì‡Î‡. å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÔÓ‰Ó·ÌÓÂ Ó·˙flÒÌÂÌËÂ
ÔËÏÂÌËÏÓ Ë Í ÂÁÛÎ¸Ú‡Ú‡Ï, ÔÓÎÛ˜ÂÌÌ˚Ï ‚ Ì‡-
¯ÂÈ ‡·ÓÚÂ: ÔË Ì‡Û¯ÂÌËflı ‚˚ÔÓÎÌÂÌËfl ÚÂ-
ÒÚ‡ ‚ ÒÂËflı Ò Ì‡Ê‡ÚËÂÏ Û‰ÎËÌflÂÚÒfl Î‡ÚÂÌÚ-
ÌÓÒÚ¸ ÍÓÏÔÓÌÂÌÚ‡ ê3. 

èÓ‚Â‰ÂÌÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÍ‡Á˚‚‡ÂÚ,
˜ÚÓ ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚È ÔÒËıÓÏÓÚÓÌ˚È ÚÂÒÚ fl‚-
ÎflÂÚÒfl ˝ÙÙÂÍÚË‚ÌÓÈ ÏÓ‰ÂÎ¸˛ ‰Îfl ËÒÒÎÂ‰Ó‚‡-
ÌËÈ ÌÂÈÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÏÂı‡ÌËÁÏÓ‚ Ì‡Û-
¯ÂÌËÈ ‰ÂflÚÂÎ¸ÌÓÒÚË, ‚˚Á˚‚‡ÂÏ˚ı ‡Á‚ËÚËÂÏ
ÏÓÌÓÚÓÌËË, ÒÌËÊÂÌËÂÏ ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl
Ë ÔÂÂıÓ‰ÓÏ ÍÓ ÒÌÛ.

ÇõÇéÑõ
1. ï‡‡ÍÚÂ Ó¯Ë·ÓÍ ‚ ‚˚ÔÓÎÌÂÌËË ÔÒËıÓ-

ÏÓÚÓÌÓ„Ó ÚÂÒÚ‡, ‚˚Á˚‚‡ÂÏ˚ı ÒÌËÊÂÌËÂÏ
ÛÓ‚Ìfl ·Ó‰ÒÚ‚Ó‚‡ÌËfl, ‡ÁÎË˜‡ÎÒfl ‚ ÒÂËflı Ò
Ì‡Ê‡ÚËflÏË Ë ·ÂÁ Ì‡Ê‡ÚËÈ Ì‡ ÍÌÓÔÍÛ. Ç ÒÂËflı
Ò Ì‡Ê‡ÚËÂÏ Ì‡ ÍÌÓÔÍÛ Ì‡Û¯ÂÌËfl ÛÒÚÌÓ„Ó Ò˜Â-
Ú‡ ‚˚‡Ê‡ÎËÒ¸ ‚ ÛÏÂÌ¸¯ÂÌËË ˜ËÒÎ‡ ÓÚÒ˜ËÚ˚-
‚‡ÂÏ˚ı ÒÚËÏÛÎÓ‚ (ÏÂÌ¸¯Â 10 ÒÚËÏÛÎÓ‚ ‚ ÒÂ-
ËË, ÔÓÎÓÊÂÌÌ˚ı ÔÓ ËÌÒÚÛÍˆËË), ‡ ‚ ÒÂËflı
·ÂÁ Ì‡Ê‡ÚËÈ Ì‡·Î˛‰‡ÎÓÒ¸ Û‚ÂÎË˜ÂÌËÂ ˜ËÒÎ‡
ÒÚËÏÛÎÓ‚ ‚ ÒÂËË (·ÓÎ¸¯Â 5 ÒÚËÏÛÎÓ‚, ÔÓÎÓ-
ÊÂÌÌ˚ı ÔÓ ËÌÒÚÛÍˆËË). 

2. ë‡‚ÌÂÌËÂ ÒÎÛıÓ‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË-
‡ÎÓ‚ ÔË Ô‡‚ËÎ¸ÌÓÏ Ë Ó¯Ë·Ó˜ÌÓÏ ‚˚ÔÓÎÌÂ-
ÌËfl ÚÂÒÚ‡ ÔÓÍ‡Á‡ÎÓ, ̃ ÚÓ Ì‡Û¯ÂÌËfl ‚˚ÔÓÎÌÂÌËfl
ÔÒËıÓÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ Í‡Í ‚ ÒÂËflı Ò Ì‡Ê‡ÚËfl-
ÏË Ì‡ ÍÌÓÔÍË, Ú‡Í Ë ·ÂÁ Ì‡Ê‡ÚËÈ ÒÓÔÓ‚ÓÊ‰‡-
ÎËÒ¸ Û‰ÎËÌÂÌËÂÏ Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡ Ë Û‚ÂÎË-
˜ÂÌËÂÏ ‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚÓ‚ ê1 (70–80 ÏÒ),
N1 (140–150 ÏÒ), P2 (220–250), N2 (330–360 ÏÒ).
ç‡Ë·ÓÎ¸¯ËÂ ËÁÏÂÌÂÌËfl Ô‡‡ÏÂÚÓ‚ ëÇè Ì‡-
·Î˛‰‡ÎËÒ¸ ÔË ÔÓfl‚ÎÂÌËË Ó¯Ë·ÓÍ ‚ ÒÂËË ·ÂÁ
Ì‡Ê‡ÚËÈ. èË ˝ÚÓÏ Ì‡Ë·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸Ì˚Ï Ë
‰ÓÒÚÓ‚ÂÌ˚Ï ·˚ÎÓ Û‚ÂÎË˜ÂÌËÂ ‡ÏÔÎËÚÛ‰˚
ÍÓÏÔÓÌÂÌÚ‡ N2, ÍÓÚÓÓÂ ÒÓÔÓ‚ÓÊ‰‡ÎÓÒ¸
Û‰ÎËÌÂÌËÂÏ Â„Ó Î‡ÚÂÌÚÌÓ„Ó ÔÂËÓ‰‡. àÁÏÂÌÂ-
ÌËÂ ‡ÏÔÎËÚÛ‰˚ ÍÓÏÔÓÌÂÌÚ‡ ê3 (460–550 ÏÒ)
·˚ÎÓ ÏÂÌÂÂ ËÌÙÓÏ‡ÚË‚ÌÓ. Ç ÒÂËflı Ò Ì‡Ê‡-
ÚËflÏË Ë ·ÂÁ Ì‡Ê‡ÚËÈ ÍÌÓÔÍË ÔË Ó¯Ë·Ó˜ÌÓÏ
Ò˜ÂÚÂ ‡ÏÔÎËÚÛ‰‡ ê3 ÌÂÒÍÓÎ¸ÍÓ ÛÏÂÌ¸¯‡Î‡Ò¸, ‡
‚ ÒÂËflı ·ÂÁ Ì‡Ê‡ÚËÈ – Û‚ÂÎË˜Ë‚‡Î‡Ò¸.

3. ç‡Ë·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸Ì˚Â ËÁÏÂÌÂÌËfl Ô‡‡-
ÏÂÚÓ‚ ÒÎÛıÓ‚˚ı ‚˚Á‚‡ÌÌ˚ı ÔÓÚÂÌˆË‡ÎÓ‚ ÔË
‚ÓÁÌËÍÌÓ‚ÂÌËË Ó¯Ë·ÓÍ ‚ ‚˚ÔÓÎÌÂÌËË ÔÒËıÓ-
ÏÓÚÓÌÓ„Ó ÚÂÒÚ‡ Ì‡·Î˛‰‡ÎËÒ¸ Û ÌÂ„‡ÚË‚ÌÓ„Ó
ÍÓÏÔÓÌÂÌÚ‡ N2, Ò Î‡ÚÂÌÚÌÓÒÚ¸˛ 330–360 ÏÒ,
‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÍÓÚÓÓ„Ó ı‡‡ÍÚÂÌÓ ‰Îfl ÔÂ-
‚ÓÈ ÒÚ‡‰ËË ÒÌ‡ Ë ÍÓÚÓ˚È, ÔÓ ÒÛ˘ÂÒÚ‚Û˛˘ËÏ
ÔÂ‰ÒÚ‡‚ÎÂÌËflÏ, ËÏÂÂÚ Ó·˘ËÈ „ÂÌÂÁ Ò ÚÂÚ‡-
ËÚÏÓÏ ùùÉ. å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ‚ÓÁÌËÍÌÓ‚Â-
ÌËÂ Ó¯Ë·ÓÍ Ò‚flÁ‡ÌÓ Ò ‡Á‚ËÚËÂÏ Û ËÒÔ˚ÚÛÂ-
Ï˚ı ÒÓÒÚÓflÌËfl ÏÓÌÓÚÓÌËË, ‚˚Á˚‚‡ÂÏÓ„Ó Ó‰-
ÌÓÓ·‡ÁÌ˚Ï ı‡‡ÍÚÂÓÏ ‚˚ÔÓÎÌÂÌËfl ÔÒËıÓ-
ÏÓÚÓÌÓ„Ó ÚÂÒÚ‡. í‡ÍËÏ Ó·‡ÁÓÏ, ËÁÏÂÌÂÌËfl
ÌÂ„‡ÚË‚ÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ N2 ÏÓÊÌÓ ‡ÒÒÏ‡Ú-
Ë‚‡Ú¸ Í‡Í ÔÓÍ‡Á‡ÚÂÎ¸ Û˜‡ÒÚËfl ÏÂı‡ÌËÁÏÓ‚
ÒÌ‡ ‚ ‡Á‚ËÚËË ÒÓÒÚÓflÌËfl ÏÓÌÓÚÓÌËË.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ êÓÒÒËÈ-
ÒÍÓ„Ó „ÛÏ‡ÌËÚ‡ÌÓ„Ó Ì‡Û˜ÌÓ„Ó ÙÓÌ‰‡ (ÔÓÂÍ-
Ú˚ ‹ 08-06-00598‡, 08-06-0412‡).
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