
ãË˜ÌÓÒÚÌ‡fl ÚÂ‚ÓÊÌÓÒÚ¸ – ˝ÚÓ ÛÒÚÓÈ˜Ë-
‚‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ ËÌ‰Ë‚Ë‰‡ Ò‚flÁ˚‚‡Ú¸ ÌÓ‚˚Â 
‡Á‰‡ÊËÚÂÎË Ò ÔÓÚÂÌˆË‡Î¸ÌÓÈ Û„ÓÁÓÈ [1]. éÌ‡
‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÏÂÂ Ó·ÛÒÎÓ‚ÎÂÌ‡ ‚ÎËflÌËÂÏ 
Ô‡‡ÎËÏ·Ë˜ÂÒÍÓ„Ó ÍÓÏÔÎÂÍÒ‡ Ì‡ ÔÂÂ‰Ì˛˛ Ë
‚ËÒÓ˜ÌÛ˛ ÍÓÛ, Ú‡Î‡ÏÛÒ, „ËÔÓÚ‡Î‡ÏÛÒ Ë ‰Û„ËÂ
Ó·‡ÁÓ‚‡ÌËfl ÏÓÁ„‡ [2–4]. Ç ·Ó‰ÒÚ‚Ó‚‡ÌËË ˝ÚÓ
Ì‡ıÓ‰ËÚ ÓÚ‡ÊÂÌËÂ ‚ ÓÒÓ·ÂÌÌÓÒÚflı ÔÓ‚Â‰ÂÌËfl
[5], ˝ÏÓˆËÓÌ‡Î¸ÌÓÒÚË [6, 7], ı‡‡ÍÚÂËÒÚËÍ‡ı
˝ÎÂÍÚÓ˝ÌˆÂÙ‡ÎÓ„‡ÏÏ˚ (ùùÉ) [8]. ÇÓ ÒÌÂ 
‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ÚÂ‚ÓÊÌÓÒÚË ˜‡ÒÚÓ Ò‚flÁ‡Ì Ò
ÛÏÂÌ¸¯ÂÌËÂÏ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË „ÎÛ·Ó-
ÍÓ„Ó ÒÌ‡ Ë Û‚ÂÎË˜ÂÌËÂÏ – ÔÓ‚ÂıÌÓÒÚÌÓ„Ó ÒÌ‡, 
‡ Ú‡ÍÊÂ Ò ÓÒÚÓÏ ÒÂ„ÏÂÌÚ‡ˆËË Ù‡Á Ë ÒÚ‡‰ËÈ 
ÒÌ‡ [8, 9], ˜ÚÓ ÔÓ ‚˚‡ÊÂÌÌÓÒÚË ‡ÍÚË‚‡ˆËÈ Ì‡-
ÔÓÏËÌ‡ÂÚ ÔÓÒÎÂ‰ÒÚ‚Ëfl ˝ÏÓˆËÓÌ‡Î¸ÌÓ„Ó ÒÚÂÒÒ‡
[10, 11].

ÑÎfl Ó·˙flÒÌÂÌËfl ÔËÓ‰˚ ÚÂ‚ÓÊÌÓÒÚË
ÑÊ. ÉÂÈ [12] ÔÂ‰ÎÓÊËÎ ÍÓÌˆÂÔˆË˛ ÚÂı 
ÒËÒÚÂÏ. ÑÂflÚÂÎ¸ÌÓÒÚ¸ ÔÂ‚ÓÈ ÒËÒÚÂÏ˚ «·Ó-
ËÒ¸ – ·Â„Ë» ÓÔÂ‰ÂÎflÂÚ ÒÚ‡ÚÂ„Ë˛ ÔÓ‚Â‰ÂÌËfl.
ÇÚÓ‡fl ÒËÒÚÂÏ‡ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ‰ÓÒÚËÊÂÌË˛ ˆÂ-
ÎË. íÂÚ¸fl ÒËÒÚÂÏ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÚÓÏÓÊÂÌËÂ,
ÌÂÓ·ıÓ‰ËÏÓÂ ‰Îfl ÔÂÂÊË‰‡ÌËfl ÌÂ„‡ÚË‚ÌÓÈ ÒË-
ÚÛ‡ˆËË ÔË ÓÚÍ‡ÁÂ ÓÚ ·Ó¸·˚. ÇÓ ‚Á‡ËÏÓ‰ÂÈÒÚ-
‚ËË ˝ÚËı ÒËÒÚÂÏ ‚‡ÊÌ‡fl ÓÎ¸ ÓÚ‚Ó‰ËÚÒfl ÔÓˆÂÒ-
Ò‡Ï ÚÓÏÓÊÂÌËfl Ë ‡ÍÚË‚‡ˆËË, ÍÓÚÓ˚Â ÒÛ˘ÂÒÚ-
‚ÂÌÌÓ ÏÂÌfl˛ÚÒfl ‚ ˆËÍÎÂ ·Ó‰ÒÚ‚Ó‚‡ÌËÂ – ÒÓÌ. 
Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ˝ÚËÏ ‡ÍÚÛ‡Î¸Ì˚Ï fl‚ÎflÂÚÒfl ËÒ-
ÒÎÂ‰Ó‚‡ÌËÂ ‡ÍÚË‚‡ˆËÈ „ÓÎÓ‚ÌÓ„Ó ÏÓÁ„‡ ‡ÁÎË˜-
ÌÓÈ ˝ÚËÓÎÓ„ËË ‚ ‡Á‚ËÚËË ÌÓ˜ÌÓ„Ó ÒÌ‡ ËÌ‰Ë-
‚Ë‰Ó‚ Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊ-
ÌÓÒÚË.

åÖíéÑõ àëëãÖÑéÇÄçàü

Å˚ÎÓ Ó·ÒÎÂ‰Ó‚‡ÌÓ 68 ÏÛÊ˜ËÌ 18–25 ÎÂÚ ·ÂÁ
Ì‡Û¯ÂÌËÈ Á‰ÓÓ‚¸fl. èÓÒÂ‰ÒÚ‚ÓÏ ‰ËÙÙÂÂÌˆË-
‡ˆËË ÚÂÒÚ‡ÏË ëÔËÎ·Â„Â‡, äÂÚÚÂÎÎ‡ (¯Í‡Î˚ Q,
Q4, H) Ë ‰. [8] ÓÌË ·˚ÎË ‡Á‰ÂÎÂÌ˚ Ì‡ „ÛÔÔ˚
ÎËˆ Ò ‚˚ÒÓÍËÏ (17 ˜ÂÎÓ‚ÂÍ), ÛÏÂÂÌÌ˚Ï (20 ˜Â-
ÎÓ‚ÂÍ) Ë ÌËÁÍËÏ (12 ˜ÂÎÓ‚ÂÍ) ÛÓ‚ÌÂÏ ÚÂ‚ÓÊ-
ÌÓÒÚË. èÓÎËÒÓÏÌÓ„‡ÙË˜ÂÒÍËÂ Ó·ÒÎÂ‰Ó‚‡ÌËfl 
(Ò 22 ˜‡ÒÓ‚ ‰Ó ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÔÓ·ÛÊ‰ÂÌËfl) ‚˚-
ÔÓÎÌflÎËÒ¸ Ì‡ ÔÓÎËÒÓÏÌÓ„‡Ù‡ı SAGURA-2000 Ë
LEONARDO ÔÓËÁ‚Ó‰ÒÚ‚‡ MKE Medizintechnik
GmbH, ÉÂÏ‡ÌËfl Ò Ô‡‡ÎÎÂÎ¸Ì˚Ï ‚Ë‰ÂÓÏÓÌËÚÓ-
ËÓ‚‡ÌËÂÏ, ‡ Ú‡ÍÊÂ Ò Â„ËÒÚ‡ˆËÂÈ ÒÎÂ‰Û˛˘Ëı
Ô‡‡ÏÂÚÓ‚: ˝ÎÂÍÚÓÍ‡‰ËÓ„‡ÏÏ˚ (ùäÉ), ˜‡Ò-
ÚÓÚ˚ ‰˚ı‡ÌËfl, ÓÓÌ‡Á‡Î¸ÌÓ„Ó ÔÓÚÓÍ‡, ÔÛÎ¸ÒÓ-
ÍÒËÏÂÚËË, ˝ÎÂÍÚÓÏËÓ„‡ÏÏ˚ (ùåÉ) ÔÓ‰˙flÁ˚˜-
ÌÓÈ Ï˚¯ˆ˚, ˝ÎÂÍÚÓÓÍÛÎÓ„‡ÏÏ˚ (ùéÉ) „Î‡Á,
ùùÉ ‚ ÓÚ‚Â‰ÂÌËflı C3, C4, P3, P4, O1, O2 Ò ‡ÁÏÂ-
˘ÂÌËÂÏ ÂÙÂÂÌÚÌ˚ı ˝ÎÂÍÚÓ‰Ó‚ ‚ Ó·Î‡ÒÚflı 
ÍÓÊË Á‡ Û¯‡ÏË Ì‡‰ ÓÚÓÒÚÍ‡ÏË Ï‡ÒÚÓË‰‡Î¸Ì˚ı
ÍÓÒÚÂÈ, ‡ Á‡ÁÂÏÎfl˛˘Â„Ó ˝ÎÂÍÚÓ‰‡ – Ì‡ Î·Û Ó·-
ÒÎÂ‰ÛÂÏ˚ı. ëÔÓÌÚ‡ÌÌ˚Â ‡ÍÚË‚‡ˆËË ÏÓÁ„‡ ‚Ó ÒÌÂ
ÍÎ‡ÒÒËÙËˆËÓ‚‡ÎË ÔÓ ËÁÏÂÌÂÌËflÏ ùùÉ, ùéÉ Ë
ùåÉ Ò Û˜ÂÚÓÏ ‰‚ËÊÂÌËÈ, ‡ Ú‡ÍÊÂ ËÁÏÂÌÂÌËÈ 
‚ ÔÂËÙÂË˜ÂÒÍÓÏ ÓÚ‰ÂÎÂ ÌÂ‚ÌÓÈ ÒËÒÚÂÏ˚ ÔÓ
ùäÉ Ë ˜‡ÒÚÓÚÂ ‰˚ı‡ÌËfl [13]. 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÌÓ˜ÌÓÈ ÒÓÌ ËÌ‰Ë‚Ë‰Ó‚ Ò ‚˚-
ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ı‡‡ÍÚÂËÁÛÂÚÒfl
·óÎ¸¯ËÏ ˜ËÒÎÓÏ ÒÔÓÌÚ‡ÌÌ˚ı ‡ÍÚË‚‡ˆËÈ
(86 ± 9,3,  < 0,05), ˜ÂÏ Û Ó·ÒÎÂ‰ÛÂÏ˚ı Ò ÛÏÂÂÌ-
Ì˚Ï (42 ± 7,9) Ë ÌËÁÍËÏ (35 ± 8,4) ÛÓ‚ÌÂÏ ÚÂ-
‚ÓÊÌÓÒÚË. èË˜ÂÏ ÌÓ˜ÌÓÏÛ ÒÌÛ ËÒÔ˚ÚÛÂÏ˚ı Ò
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àÁÛ˜‡ÎËÒ¸ ÒÔÓÌÚ‡ÌÌ˚Â ‡ÍÚË‚‡ˆËË „ÓÎÓ‚ÌÓ„Ó ÏÓÁ„‡ ‚Ó ‚ÂÏfl ‡Á‚ËÚËfl ÌÓ˜ÌÓ„Ó ÒÌ‡ Û Ó·ÒÎÂ-
‰ÛÂÏ˚ı Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË. ìÒÚ‡ÌÓ‚ÎÂÌÌ‡fl Ò‚flÁ¸ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊÌÓÒÚË ÒÓ
ÒÔÓÌÚ‡ÌÌ˚ÏË ‡ÍÚË‚‡ˆËflÏË ÏÓÁ„‡ Ë Ëı ÔËÛÓ˜ÂÌÌÓÒÚ¸˛ Í Ù‡Á‡Ï ÒÌ‡ ÔÓÁ‚ÓÎflÂÚ ‡Ò¯ËËÚ¸
ÔÂ‰ÒÚ‡‚ÎÂÌËfl Ó ÌÂÈÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÏÂı‡ÌËÁÏ‡ı ÚÂ‚ÓÊÌÓÒÚË ‚ ˆËÍÎÂ ·Ó‰ÒÚ‚Ó‚‡ÌËÂ–ÒÓÌ.

1 ûÊÌ˚È Ì‡Û˜Ì˚È ˆÂÌÚ êÓÒÒËÈÒÍÓÈ ‡Í‡‰ÂÏËË Ì‡ÛÍ, êÓÒ-
ÚÓ‚-Ì‡-ÑÓÌÛ.



‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ·˚ÎË Ò‚ÓÈÒÚ‚ÂÌ-
Ì˚ ‡ÍÚË‚‡ˆËË ‡ÁÎË˜ÌÓÈ ˝ÚËÓÎÓ„ËË, ÔÓfl‚Îfl˛-
˘ËÂÒfl Í‡Í ‚ ÒÏÂÌÂ ‡ÍÚË‚ÌÓÒÚË ùùÉ (ÍÓÚËÍ‡Î¸-
Ì˚Â ‡ÍÚË‚‡ˆËË), Ú‡Í Ë ‚ ÒÏÂÌÂ ‡ÍÚË‚ÌÓÒÚË ùùÉ,
Ò‚flÁ‡ÌÌÓÈ Ò ËÁÏÂÌÂÌËÂÏ ùäÉ, ̃ ‡ÒÚÓÚ˚ ‰˚ı‡ÌËfl Ë
ùåÉ (ÒÛ·ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË). éÔÂ‰ÂÎÂ-
ÌÓ, ˜ÚÓ ÒÔÓÌÚ‡ÌÌ˚Â ÒÛ·ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË
ËÌ‰Ë‚Ë‰Ó‚ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‚
·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ Ò‚flÁ‡Ì˚ ÒÓ ÒÏÂÌÓÈ ÒÚ‡‰ËÈ
ÏÂ‰ÎÂÌÌÓ‚ÓÎÌÓ‚ÓÈ Ù‡Á˚ ÒÌ‡ Ë ˜‡ÒÚ˚ÏË ÔÓfl‚ÎÂ-
ÌËflÏË ˝ÔËÁÓ‰Ó‚ ‚ÚÓÓÈ ÒÚ‡‰ËË ÒÌ‡. ì Ó·ÒÎÂ‰ÛÂ-
Ï˚ı Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
ÒÚË ÒÛ·ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË, Í‡Í Ô‡‚ËÎÓ,
·˚ÎË ÔËÛÓ˜ÂÌ˚ Í ÏÓÏÂÌÚ‡Ï ÔÂÂÍÎ˛˜ÂÌËfl
Ù‡Á ÒÌ‡, ˜ÚÓ ı‡‡ÍÚÂÌÓ ‰Îfl ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ‡Á-
‚ËÚËfl ÌÓ˜ÌÓ„Ó ÒÌ‡ [13]. 

ì ‚ÒÂı „ÛÔÔ Ó·ÒÎÂ‰ÛÂÏ˚ı ÒÛ·ÍÓÚËÍ‡Î¸Ì˚Â
‡ÍÚË‚‡ˆËË Ò‚flÁ‡Ì˚ Ò ‰ÎËÚÂÎ¸Ì˚ÏË ËÁÏÂÌÂÌËflÏË
‡ÍÚË‚ÌÓÒÚË ùùÉ, ˜ÚÓ ÓÚ‡Ê‡ÂÚÒfl ‚ Û‚ÂÎË˜ÂÌËË
˜‡ÒÚÓÚÌ˚ı Ë ÛÏÂÌ¸¯ÂÌËË ‡ÏÔÎËÚÛ‰Ì˚ı ÂÂ ÔÓÍ‡-
Á‡ÚÂÎÂÈ, ÒÌËÊÂÌËË ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË ÍÓÎÂ·‡ÌËÈ
‰ÂÎ¸Ú‡-, ÚÂÚ‡-‰Ë‡Ô‡ÁÓÌÓ‚ Ë Û‚ÂÎË˜ÂÌËË ‡Î¸Ù‡-,
ÒË„Ï‡- Ë ·ÂÚ‡-‡ÍÚË‚ÌÓÒÚË ‚ ÔÂËÓ‰ ‡ÍÚË‚‡ˆËË, ÔÓ
Ò‡‚ÌÂÌË˛ Ò ÔÂËÓ‰‡ÏË ‰Ó Ë ÔÓÒÎÂ ‡ÍÚË‚‡ˆËË
(Ú‡·Î. 1). èË ˝ÚÓÏ ‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ ‡ÍÚË‚‡ˆËË
Â„ËÒÚËÓ‚‡ÎÓÒ¸ ÒÏÂ˘ÂÌËÂ ÙÓÍÛÒ‡ Ï‡ÍÒËÏ‡Î¸-
ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏÏ‡ÌÓÈ ùùÉ. í‡Í, ÂÒÎË ‰Ó 
‡ÍÚË‚‡ˆËË ÙÓÍÛÒ ùùÉ ÎÓÍ‡ÎËÁÓ‚˚‚‡ÎÒfl ‚ Ô‡-
‚ÓÏ ÔÓÎÛ¯‡ËË, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ˆÂÌÚ‡Î¸-
ÌÓÈ Â„Ó Ó·Î‡ÒÚË, ÚÓ ‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ ‡ÍÚË‚‡ˆËË
ÓÌ ÔÂÂÏÂ˘‡ÎÒfl ‚ ÎÂ‚ÓÂ ÔÓÎÛ¯‡ËÂ.

èÓÏËÏÓ ÒÛ·ÍÓÚËÍ‡Î¸Ì˚ı ‡ÍÚË‚‡ˆËÈ Û ËÌ‰Ë-
‚Ë‰Ó‚ Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‚ ÏÂ‰ÎÂÌ-
ÌÓ‚ÓÎÌÓ‚Û˛ Ë Ô‡‡‰ÓÍÒ‡Î¸ÌÛ˛ Ù‡Á˚ ÒÌ‡ Â„ËÒÚ-
ËÓ‚‡ÎËÒ¸ ÒÔÓÌÚ‡ÌÌ˚Â ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡-
ˆËË. éÌË ‡ÁÎË˜‡ÎËÒ¸ ı‡‡ÍÚÂÓÏ ËÁÏÂÌÂÌËÈ 
‡ÍÚË‚ÌÓÒÚË ùùÉ – ‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡Ì-

ÌÓ„Ó Ë ‰ÂÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔÓ‚. ì ËÒÔ˚ÚÛÂ-
Ï˚ı Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
ÒÚË ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡Ì-
ÌÓ„Ó ÚËÔ‡ ˜‡˘Â ‚ÒÂ„Ó Ì‡·Î˛‰‡ÎËÒ¸ ‚ ÏÂ‰ÎÂÌÌÓ-
‚ÓÎÌÓ‚ÓÈ Ù‡ÁÂ ÒÌ‡. Ç Ô‡‡‰ÓÍÒ‡Î¸ÌÓÏ ÒÌÂ ÍÓÚË-
Í‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡
·˚ÎË Ò‚flÁ‡Ì˚ Ò ÙÂÌÓÏÂÌÓÏ ·˚ÒÚ˚ı ‰‚ËÊÂÌËÈ
„Î‡Á. í‡ÍÓÈ ı‡‡ÍÚÂ ÍÓÚËÍ‡Î¸Ì˚ı ‡ÍÚË‚‡ˆËÈ
ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ fl‚ÎflÂÚÒfl ÚËÔË˜Ì˚Ï ‚
‡Á‚ËÚËË ÌÓ˜ÌÓ„Ó ÒÌ‡ [13]. ì ËÌ‰Ë‚Ë‰Ó‚ Ò ‚˚ÒÓ-
ÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË-
‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ ‚Ó ‚ÚÓÓÈ ÒÚ‡-
‰ËË ÒÌ‡ ÏÂ‰ÎÂÌÌÓ‚ÓÎÌÓ‚ÓÈ Ù‡Á˚ Ë Ô‡‡‰ÓÍÒ‡Î¸-
ÌÓÈ Ù‡Á˚ ÒÌ‡ ˜‡ÒÚÓ ‚ÓÁÌËÍ‡˛Ú ‚ ‚Ë‰Â ˝ÔËÁÓ‰Ó‚
‰ÂÎ¸Ú‡-‡ÍÚË‚ÌÓÒÚË, ÍÓÚÓ˚Â ÔÓfl‚Îfl˛ÚÒfl ‚ ‚Ë‰Â
Ú‡Í Ì‡Á˚‚‡ÂÏ˚ı ˆËÍÎË˜ÂÒÍËı Ô‡ÚÚÂÌÓ‚ (cyclic
alternating patterns). èÓ-‚Ë‰ËÏÓÏÛ, ‚ÓÁÌËÍÌÓ‚ÂÌËÂ
‰‡ÌÌÓ„Ó ÙÂÌÓÏÂÌ‡ ‚ Í‡ÍÓÈ-ÚÓ ÏÂÂ ÍÓÏÔÂÌÒËÛ-
ÂÚ ÌÂ‰ÓÒÚ‡ÚÓÍ „ÎÛ·ÓÍËı ÒÚ‡‰ËÈ ÏÂ‰ÎÂÌÌÓ‚ÓÎÌÓ-
‚ÓÈ Ù‡Á˚ Û ÎËˆ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË,
˜ÚÓ, ‚ÂÓflÚÌÓ, ÒÔÓÒÓ·ÒÚ‚ÛÂÚ Â‡ÎËÁ‡ˆËË ‡‰‡Ô-
ÚË‚Ì˚ı ÙÛÌÍˆËÈ ÏÂ‰ÎÂÌÌÓ„Ó ÒÌ‡ [14].

äÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡Ì-
ÌÓ„Ó ÚËÔ‡ ‚ ÏÂ‰ÎÂÌÌÓ‚ÓÎÌÓ‚ÓÈ Ù‡ÁÂ ÒÌ‡ Û Ó·ÒÎÂ-
‰ÛÂÏ˚ı Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊ-
ÌÓÒÚË ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÂËÓ‰ÓÏ ‰Ó ‡ÍÚË‚‡ˆËË 
ı‡‡ÍÚÂËÁÓ‚‡ÎËÒ¸ Û‚ÂÎË˜ÂÌËÂÏ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓ-
ÒÚË ‰ÂÎ¸Ú‡2-‡ÍÚË‚ÌÓÒÚË (Ò 22 ‰Ó 36%) Ë ÒÌËÊÂÌË-
ÂÏ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË ÒË„Ï‡-‡ÍÚË‚ÌÓÒÚË (Ò 22 
‰Ó 8%) Ì‡ ùùÉ (Ú‡·Î. 2). ì ÎËˆ Ò ‚˚ÒÓÍËÏ ÛÓ‚-
ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ÓÌË, Í‡Í Ô‡‚ËÎÓ, Â„ËÒÚËÓ-
‚‡ÎËÒ¸ ÔÓÒÎÂ ä-ÍÓÏÔÎÂÍÒ‡, ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÍÓÚÓ-
Ó„Ó Ò‚flÁ˚‚‡ÂÚÒfl Ò ‡ÍÚË‚‡ˆËÂÈ Ë ‰‡ÊÂ Ò ÙËÍÒ‡-
ˆËÂÈ Ô‡ÏflÚÌ˚ı ÒÎÂ‰Ó‚, Û˜‡ÒÚ‚Û˛˘Ëı ‚ ÂÔ‡‡-
ÚË‚Ì˚ı ÔÓˆÂÒÒ‡ı ÒÌ‡ [15]. ÄÍÚË‚‡ˆËË ÒËÌıÓÌË-
ÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ Û ËÌ‰Ë‚Ë‰Ó‚ Ò ‚˚ÒÓÍËÏ ÛÓ‚-
ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ÔÓ Ò‚ÓÂÈ ÒÛÚË ·˚ÎË ÒÏÂ¯‡ÌÌ˚-
ÏË, Ú‡Í Í‡Í ‚Ó ‚ÂÏfl ‡ÍÚË‚‡ˆËË ÔÓÏËÏÓ Û‚ÂÎË-
˜ÂÌËfl ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË ‰ÂÎ¸Ú‡2-ËÚÏ‡ (Ò 26 ‰Ó
42%) ÓÚÏÂ˜‡ÎÓÒ¸ Û‚ÂÎË˜ÂÌËÂ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË
ÚÂÚ‡- (Ò 11 ‰Ó 19%) Ë ‡Î¸Ù‡-ËÚÏÓ‚ (Ò 11 ‰Ó 24%)
Ì‡ ÙÓÌÂ ÒÌËÊÂÌËfl ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË ÒË„Ï‡-
‡ÍÚË‚ÌÓÒÚË (Ò 26 ‰Ó 18%). èÓÒÎÂ ‡ÍÚË‚‡ˆËË ÔÂ‰-
ÒÚ‡‚ÎÂÌÌÓÒÚ¸ ÒË„Ï‡-‡ÍÚË‚ÌÓÒÚË ‰ÓÒÚÓ‚ÂÌÓ Û‚Â-
ÎË˜Ë‚‡Î‡Ò¸ (‰Ó 36%, p < 0,05) (Ú‡·Î. 2). èÓ-‚Ë‰Ë-
ÏÓÏÛ, Û ËÒÔ˚ÚÛÂÏ˚ı Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊ-
ÌÓÒÚË ÔË Â‡ÎËÁ‡ˆËË ‡ÍÚË‚‡ˆËÈ ÒËÌıÓÌËÁËÓ-
‚‡ÌÌÓ„Ó ÚËÔ‡ ÔÓÏËÏÓ Ú‡Î‡ÏÓ-ÍÓÚËÍ‡Î¸Ì˚ı 
‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ ÔÓfl‚Îfl˛ÚÒfl ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl 
‰Û„Ëı ÒÚÛÍÚÛ ÏÓÁ„‡, ‚ÍÎ˛˜‡˛˘Ëı Ú‡ÍËÂ Ó·‡-
ÁÓ‚‡ÌËfl, Í‡Í ÂÚËÍÛÎflÌ‡fl ÙÓÏ‡ˆËfl ÏÓÁ„‡, 
Á‡‰ÌËÈ „ËÔÓÚ‡Î‡ÏÛÒ Ë „ËÔÔÓÍ‡ÏÔ. 

Ç ÔÂËÓ‰˚ ÍÓÚËÍ‡Î¸ÌÓÈ ‡ÍÚË‚‡ˆËË ÒËÌıÓ-
ÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ Ë ÔÓÒÎÂ ÌÂÂ Û ‚ÒÂı Ó·ÒÎÂ‰ÛÂ-
Ï˚ı „ÛÔÔ Â„ËÒÚËÓ‚‡ÎÓÒ¸ ÒÏÂ˘ÂÌËÂ ÙÓÍÛÒ‡
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í‡·ÎËˆ‡ 1. äÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ ùùÉ ‰Ó, ‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ
‡ÍÚË‚‡ˆËË ÒÛ·ÍÓÚËÍ‡Î¸ÌÓ„Ó ÚËÔ‡

èÂ‰ÒÚ‡‚-
ÎÂÌÌÓÒÚ¸
ÍÓÎÂ·‡ÌËÈ ‚
‰Ë‡Ô‡ÁÓÌ‡ı
ùùÉ

‰Ó ‡ÍÚË‚‡ˆËË
‡ÍÚË‚‡ˆËfl

ÔÓÒÎÂ ‡ÍÚË-
‚‡ˆËË

ÑÂÎ¸Ú‡2 30±2,6 18±1,0* 22±2,2*

íÂÚ‡ 26±1,3   2±0,5* 10±1,1*

ÄÎ¸Ù‡ 11±3,2 22±6,2* 18±4,2*

ëË„Ï‡ 12±3,1 22±3,4* 17±2,1*

ÅÂÚ‡ 3±0,5 23±1,3* 16±3,1*

èËÏÂ˜‡ÌËÂ. á‚ÂÁ‰Ó˜Í‡ÏË ÓÚÏÂ˜ÂÌ˚ ‰ÓÒÚÓ‚ÂÌ˚Â
(p < 0,05) ÓÚÎË˜Ëfl ÓÚ ‡Ì‡ÎÓ„Ë˜Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ ‰Ó ‚ÓÁ-
ÌËÍÌÓ‚ÂÌËfl ‡ÍÚË‚‡ˆËË.



Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏÏ‡ÌÓÈ ùùÉ. ì ËÒ-
Ô˚ÚÛÂÏ˚ı Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ 
ÚÂ‚ÓÊÌÓÒÚË ‰Ó ‡ÍÚË‚‡ˆËË ÓÌ ÎÓÍ‡ÎËÁÓ‚˚‚‡ÎÒfl ‚
Ô‡‚ÓÏ ÔÓÎÛ¯‡ËË, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ˆÂÌÚ-
‡Î¸ÌÓÈ Â„Ó Ó·Î‡ÒÚË, ‚Ó ‚ÂÏfl ‡ÍÚË‚‡ˆËË Ë ÔÓÒ-
ÎÂ ÌÂÂ – ‚ ÎÂ‚ÓÏ ÔÓÎÛ¯‡ËË, ‚ ÚÂÏÂÌÌÓÈ Ë ˆÂÌÚ-
‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ (ËÒ. 1Å). ì Ó·-
ÒÎÂ‰ÛÂÏ˚ı ÊÂ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË
ÙÓÍÛÒ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏÏ‡ÌÓÈ ùùÉ
‰Ó ‡ÍÚË‚‡ˆËË ˜‡˘Â ‚ÒÂ„Ó Â„ËÒÚËÓ‚‡ÎÒfl ‚ ˆÂÌ-
Ú‡Î¸ÌÓÈ Ó·Î‡ÒÚË Ô‡‚Ó„Ó ÔÓÎÛ¯‡Ëfl, ‡ ‚Ó ‚Â-
Ïfl Ë ÔÓ Á‡‚Â¯ÂÌËË ‡ÍÚË‚‡ˆËË – ‚ ˆÂÌÚ‡Î¸ÌÓÈ
Ó·Î‡ÒÚË ÎÂ‚Ó„Ó ÔÓÎÛ¯‡Ëfl (ËÒ. 1Ä). 

äÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË ‰ÂÒËÌıÓÌËÁËÓ-
‚‡ÌÌÓ„Ó ÚËÔ‡ Û ÎËˆ Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚-

ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ·˚ÎË Ò‚ÓÈÒÚ‚ÂÌÌ˚ ÔÂËÓ‰Û
Á‡Ò˚Ô‡ÌËfl Ë Ù‡ÁÂ Ô‡‡‰ÓÍÒ‡Î¸ÌÓ„Ó ÒÌ‡, ÚÓ„‰‡
Í‡Í Û ËÌ‰Ë‚Ë‰Ó‚ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
ÒÚË ÓÌË ·˚ÎË ÚËÔË˜Ì˚ Ë ‰Îfl ˝ÔËÁÓ‰Ó‚ ‰ÂÎ¸Ú‡-
ÒÌ‡, ˜ÚÓ, ‚ÂÓflÚÌÓ, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ·ÓÎÂÂ ‡Í-
ÚË‚ÌÓÏ ÒÓÒÚÓflÌËË ÍÓ˚ ÏÓÁ„‡, ÍÓÚÓÓÂ ÒÓı‡-
ÌflÂÚÒfl ‚Ó ‚ÂÏfl ÒÌ‡, – ÔÓ-‚Ë‰ËÏÓÏÛ, Á‡ Ò˜ÂÚ ‡Í-
ÚË‚ËÛ˛˘Ëı ‚ÎËflÌËÈ ÂÚËÍÛÎflÌÓÈ ÙÓÏ‡ˆËË
Ë ÒËÌıÓÌËÁËÛ˛˘Ëı ÔÓÒ˚ÎÓÍ ÒÓ ÒÚÓÓÌ˚ Ó·-
‡ÁÓ‚‡ÌËÈ ÌÂÒÔÂˆËÙË˜ÂÒÍÓ„Ó Ú‡Î‡ÏÛÒ‡ [16]. 
ÇÓ ‚ÒÂı „ÛÔÔ‡ı Û ËÒÔ˚ÚÛÂÏ˚ı ‚ ÔÂËÓ‰ ÍÓÚË-
Í‡Î¸ÌÓÈ ‡ÍÚË‚‡ˆËË ‰ÂÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚË-
Ô‡ ÓÚÏÂ˜‡ÎÓÒ¸ ÒÌËÊÂÌËÂ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚË
‰ÂÎ¸Ú‡- Ë ÒË„Ï‡-‡ÍÚË‚ÌÓÒÚË. èË ˝ÚÓÏ ÂÒÎË Û
ÎËˆ Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
ÒÚË ‚ ÔÂËÓ‰ ‡ÍÚË‚‡ˆËË, ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÂËÓ-
‰ÓÏ ‰Ó ‡ÍÚË‚‡ˆËË, Û‚ÂÎË˜Ë‚‡Î‡Ò¸ ÔÂ‰ÒÚ‡‚ÎÂÌ-
ÌÓÒÚ¸ ÚÓÎ¸ÍÓ ‡Î¸Ù‡-‡ÍÚË‚ÌÓÒÚË (Ò 16,3 ‰Ó
35,9%), ÚÓ Û ÎËˆ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
ÒÚË ‚ÓÁ‡ÒÚ‡Î‡ ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚ¸ ÚÂÚ‡- (Ò 13,3
‰Ó 24,7%), ‡Î¸Ù‡- (Ò 10,2 ‰Ó 18,9%) Ë ·ÂÚ‡-‰Ë‡Ô‡-
ÁÓÌÓ‚ (Ò 7,8 ‰Ó 14,9%) (Ú‡·Î. 3). 

Ç ÔÂËÓ‰ ‰Ó ‡ÍÚË‚‡ˆËË Û ‚ÒÂı „ÛÔÔ ËÒÔ˚ÚÛÂ-
Ï˚ı ÙÓÍÛÒ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏÏ‡-
ÌÓÈ ùùÉ Â„ËÒÚËÓ‚‡ÎÒfl ‚ Ô‡‚ÓÏ ÔÓÎÛ¯‡ËË,
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ˆÂÌÚ‡Î¸ÌÓÈ Ó·Î‡ÒÚË. Ç ÔÂ-
ËÓ‰ ‡ÍÚË‚‡ˆËË Ë ÔÓÒÎÂ ÓÌ ÓÚÏÂ˜‡ÎÒfl ‚ Á‡Ú˚-
ÎÓ˜ÌÓÈ Ó·Î‡ÒÚË: Û ÎËˆ Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ-
‚ÓÊÌÓÒÚË – ‚ ÎÂ‚ÓÏ ÔÓÎÛ¯‡ËË, ‡ Û ËÒÔ˚ÚÛÂÏ˚ı
Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‚
ÔÂËÓ‰ ‡ÍÚË‚‡ˆËË – ‚ ÎÂ‚ÓÏ ÔÓÎÛ¯‡ËË, ‡ ÔÓÒ-
ÎÂ – ‚ Ô‡‚ÓÏ (ËÒ. 2). íÓ ÂÒÚ¸ ‰Îfl Ó·ÒÎÂ‰Ó‚‡Ì-
Ì˚ı Ò ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‚ ÔÂËÓ‰
‡ÍÚË‚‡ˆËË Ë ÔÓÒÎÂ ÌÂÂ ·˚Î‡ ı‡‡ÍÚÂÌ‡ ·ÓÎÂÂ
‚˚‡ÊÂÌÌ‡fl ‰ÂÒËÌıÓÌËÁ‡ˆËfl ‚ Ô‡‚ÓÏ, ‡ ÒËÌ-
ıÓÌËÁ‡ˆËfl – ‚ ÎÂ‚ÓÏ ÔÓÎÛ¯‡ËË. ç‡ÔÓÚË‚, Û
ÎËˆ Ò ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓ-
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í‡·ÎËˆ‡ 2. ÇÎËflÌËÂ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊÌÓÒÚË Ì‡ ÍÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ ùùÉ ‰Ó, ‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ ÍÓÚËÍ‡Î¸ÌÓÈ
‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ Û Ó·ÒÎÂ‰Ó‚‡ÌÌ˚ı Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊÌÓÒÚË

èÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚ¸ ÍÓ-
äÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ, %

ÎÂ·‡ÌËÈ ‚ ‰Ë‡Ô‡ÁÓÌ‡ı ‰Ó ‡ÍÚË‚‡ˆËË ‡ÍÚË‚‡ˆËfl ÔÓÒÎÂ ‡ÍÚË‚‡ˆËË

ùùÉ ìí, çí Çí ìí, çí Çí ìí, çí Çí

ÑÂÎ¸Ú‡2 22±2,3 26±3,3 36±2,1* 42±3,1* 22±2,5 24±1,5
íÂÚ‡ 10±1,2 11±1,2 15±0,9 19±1,9* 17±1,3 13±1,4
ÄÎ¸Ù‡ 17±3,2 11±2,2 14±1,2 24±3,2* 18±2,4 12±3,4
ëË„Ï‡ 22±3,4 26±4,4   8±2,1* 18±2,1*   14±3,6*   36±3,4*

ÅÂÚ‡ 4±0,6 12±1,6 5±0,8 9±0,8   2±1,2 13±1,2

èËÏÂ˜‡ÌËÂ. Çí – ÎËˆ‡ Ò ‚˚ÒÓÍËÏ, ìí – ÛÏÂÂÌÌ˚Ï, çí – ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊÌÓÒÚË. Ñ‡ÌÌ˚Â
ÔÓ „ÛÔÔ‡Ï ÎËˆ Ò ìí Ë çí Ó·˙Â‰ËÌÂÌ˚, Ú‡Í Í‡Í Û ËÒÔ˚ÚÛÂÏ˚ı ˝ÚËı „ÛÔÔ ÓÚÏÂ˜‡ÂÚÒfl ÒıÓ‰Ì‡fl ÚÂÌ‰ÂÌˆËfl
ËÁÏÂÌÂÌËÈ ‡Ì‡ÎËÁËÛÂÏ˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ. á‚ÂÁ‰Ó˜Í‡ÏË ÓÚÏÂ˜ÂÌ˚ ‰ÓÒÚÓ‚ÂÌ˚Â (p < 0,05) ÓÚÎË˜Ëfl ÓÚ ‡Ì‡ÎÓ„Ë˜Ì˚ı
ÔÓÍ‡Á‡ÚÂÎÂÈ ‰Ó ‚ÓÁÌËÍÌÓ‚ÂÌËfl ‡ÍÚË‚‡ˆËË.

êËÒ. 1. ãÓÍ‡ÎËÁ‡ˆËfl ÙÓÍÛÒ‡ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏ-
Ï‡ÌÓÈ ùùÉ Û ÎËˆ Ò ‚˚ÒÓÍËÏ (Ä), ÛÏÂÂÌÌ˚Ï Ë ÌËÁÍËÏ (Å)
ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‰Ó, ‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ ÍÓÚËÍ‡Î¸ÌÓÈ
‡ÍÚË‚‡ˆËË ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡ (Á‰ÂÒ¸ Ë Ì‡ ËÒ. 2)



ÒÚË ·˚Î Ì‡Ë·ÓÎÂÂ ‚˚‡ÊÂÌ ÔÓˆÂÒÒ ‰ÂÒËÌıÓ-
ÌËÁ‡ˆËË ‚ ÎÂ‚ÓÏ, ‡ ÒËÌıÓÌËÁ‡ˆËË – ‚ Ô‡‚ÓÏ
ÔÓÎÛ¯‡ËË. ÇÂÓflÚÌÓ, ‡ÍÚË‚‡ˆËfl ÎÂ‚Ó„Ó ÔÓÎÛ-
¯‡Ëfl Ò‚flÁ‡Ì‡ Ò ÛÒËÎÂÌËÂÏ ‡ÍÚË‚ÌÓÒÚË ÏÂı‡ÌËÁ-
ÏÓ‚ ÒÍ‡ÌËÓ‚‡ÌËfl ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚ ÔË ‚˚-
‰ÂÎÂÌËË ÁÌ‡˜ËÏÓÈ ËÌÙÓÏ‡ˆËË [17]. Ä ÛÒËÎÂÌËÂ
‡ÍÚË‚ÌÓÒÚË Ô‡‚Ó„Ó ÔÓÎÛ¯‡Ëfl ÏÓÊÂÚ ·˚Ú¸
Ò‚flÁ‡ÌÓ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ „ÎÓ·‡Î¸Ì˚ı ÒÚ‡ÚÂ-
„ËÈ ÔÂÂ‡·ÓÚÍË ËÌÙÓÏ‡ˆËË [17]. 

ç‡ ÌÂÈÓÙËÁËÓÎÓ„Ë˜ÂÒÍÓÏ ÛÓ‚ÌÂ ‡ÍÚÛ‡ÎËÁ‡-
ˆË˛ ÒËÒÚÂÏ˚ ‰ÓÒÚËÊÂÌËfl, ËÎË ÒËÒÚÂÏ˚ ÔÓ‚Â‰ÂÌ-
˜ÂÒÍÓÈ ‡ÍÚË‚‡ˆËË, ˜‡ÒÚÓ Ò‚flÁ˚‚‡˛Ú Ò ‡ÍÚË‚ÌÓ-
ÒÚ¸˛ ÔÂÙÓÌÚ‡Î¸Ì˚ı ÓÚ‰ÂÎÓ‚ ÍÓ˚ ÎÂ‚Ó„Ó ÔÓ-
ÎÛ¯‡Ëfl [18], ˜ÚÓ ı‡‡ÍÚÂÌÓ ‰Îfl ÛÏÂÂÌÌÓ„Ó Ë
ÌËÁÍÓ„Ó ÛÓ‚Ìfl ÚÂ‚ÓÊÌÓÒÚË. Ä ÙÛÌÍˆËÓÌËÓ‚‡-
ÌËÂ ÒËÒÚÂÏ ËÁ·Â„‡ÌËfl, ËÎË ÔÓ‚Â‰ÂÌ˜ÂÒÍÓ„Ó ÚÓ-
ÏÓÊÂÌËfl, ˜‡˘Â ‡ÒÒÓˆËËÛÂÚÒfl Ò ‡ÍÚË‚ÌÓÒÚ¸˛
ÎÓ·Ì˚ı [18] ËÎË ÎÓ·Ì˚ı Ë ÚÂÏÂÌÌÓ-‚ËÒÓ˜Ì˚ı Ó·-
Î‡ÒÚÂÈ Ô‡‚Ó„Ó ÔÓÎÛ¯‡Ëfl [19], ˜ÚÓ Ó·˚˜ÌÓ
Ò‚ÓÈÒÚ‚ÂÌÌÓ ‚˚ÒÓÍÓÏÛ ÛÓ‚Ì˛ ÚÂ‚ÓÊÌÓÒÚË.

í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÎË˜ÌÓÒÚÌ‡fl
ÚÂ‚ÓÊÌÓÒÚ¸ Ò‚flÁ‡Ì‡ Ò ‚ÓÁÌËÍÌÓ‚ÂÌËÂÏ ÒÔÓÌÚ‡Ì-

Ì˚ı ‡ÍÚË‚‡ˆËÈ ÏÓÁ„‡ ‚Ó ‚ÂÏfl ÌÓ˜ÌÓ„Ó ÒÌ‡. 
èË ˝ÚÓÏ ÒÔÓÌÚ‡ÌÌ˚Â ‡ÍÚË‚‡ˆËË Ë„‡˛Ú ‡Á-
ÌÛ˛ ÓÎ¸ ‚ ‡Á‚ËÚËË Ù‡Á Ë ÒÚ‡‰ËÈ ÒÌ‡. í‡Í, ÂÒÎË
ÒÛ·ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡ˆËË Ó·ÒÎÂ‰ÛÂÏ˚ı Ò
‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂ-
ÌË Ò‚flÁ‡Ì˚ ÒÓ ÒÏÂÌÓÈ ÒÓÒÚÓflÌËÈ, ÚÓ ‡ÍÚË‚‡ˆËË
ÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡, ‚ÂÓflÚÌÓ, ÓÚ‡Ê‡-
˛Ú ‡Á‚ËÚËÂ ÍÓÏÔÂÌÒ‡ÚÓÌ˚ı ÔÓˆÂÒÒÓ‚ ÏÂ‰-
ÎÂÌÌÓ‚ÓÎÌÓ‚Ó„Ó ÒÌ‡. Ä ÍÓÚËÍ‡Î¸Ì˚Â ‡ÍÚË‚‡-
ˆËË ‰ÂÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡, ‚ÂÓflÚÌÓ, ÌÂ-
Ó·ıÓ‰ËÏ˚ ‰Îfl Â‡ÎËÁ‡ˆËË ÒÚÓÓÊÂ‚ÓÈ ÙÛÌÍ-
ˆËË, ˜ÚÓ Â˘Â ‡Á ‰ÂÏÓÌÒÚËÛÂÚ Ò‚flÁ‡ÌÌÓÒÚ¸
ÏÂı‡ÌËÁÏÓ‚ ‡Á‚ËÚËfl ˆËÍÎ‡ ÒÓÌ – ·Ó‰ÒÚ‚Ó‚‡-
ÌËÂ Ò ‚˚‡ÊÂÌÌÓÒÚ¸˛ ÔÓfl‚ÎÂÌËÈ ÎË˜ÌÓÒÚÌÓÈ
ÚÂ‚ÓÊÌÓÒÚË.

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ „‡ÌÚÓÏ êîîà ‹ 07-04-01553.
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êËÒ. 2. ãÓÍ‡ÎËÁ‡ˆËfl ÙÓÍÛÒ‡ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‡ÏÔÎËÚÛ‰˚ ÒÛÏ-
Ï‡ÌÓÈ ùùÉ Û ÎËˆ Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÚÂ‚ÓÊÌÓÒÚË ‰Ó, 
‚Ó ‚ÂÏfl Ë ÔÓÒÎÂ ÍÓÚËÍ‡Î¸ÌÓÈ ‡ÍÚË‚‡ˆËË ‰ÂÒËÌıÓÌËÁË-
Ó‚‡ÌÌÓ„Ó ÚËÔ‡

í‡·ÎËˆ‡ 3. ÇÎËflÌËÂ ÎË˜ÌÓÒÚÌÓÈ ÚÂ‚ÓÊÌÓÒÚË Ì‡ ÍÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ ùùÉ ‰Ó Ë ‚ ÔÂËÓ‰
ÍÓÚËÍ‡Î¸ÌÓÈ ‡ÍÚË‚‡ˆËË ‰ÂÒËÌıÓÌËÁËÓ‚‡ÌÌÓ„Ó ÚËÔ‡

èÂ‰ÒÚ‡‚ÎÂÌÌÓÒÚ¸ äÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ, %

ÍÓÎÂ·‡ÌËÈ ‚ ‰Ë‡Ô‡-
ÁÓÌ‡ı ùùÉ

‰Ó ‡ÍÚË‚‡ˆËË ‚ ÔÂËÓ‰ ‡ÍÚË‚‡ˆËË

ìí, çí Çí ìí, çí Çí

ÑÂÎ¸Ú‡2 14,5±4,5 19,8±6,3   5,1*±2,1   6,7*±2,1
íÂÚ‡ 13,2±2,2 13,3±4,2      10±1,9 24,7*±6,9
ÄÎ¸Ù‡ 16,3±5,2 10,2±2,3 35,9*±9,2 18,9*±4,2
ëË„Ï‡ 17,4±4,4 24,8±6,4 14,8*±3,1 17,3*±3,1
ÅÂÚ‡ 8,6±2,6 7,8±1,9 12,2±3,8 14,9*±2,8

èËÏÂ˜‡ÌËÂ. Ñ‡ÌÌ˚Â ÔÓ „ÛÔÔ‡Ï ÎËˆ Ò ìí Ë çí Ó·˙Â‰ËÌÂÌ˚, Ú‡Í Í‡Í Û ËÒÔ˚ÚÛÂÏ˚ı ˝ÚËı
„ÛÔÔ ÓÚÏÂ˜‡ÂÚÒfl ÒıÓ‰Ì‡fl ÚÂÌ‰ÂÌˆËfl ËÁÏÂÌÂÌËÈ ‡Ì‡ÎËÁËÛÂÏ˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ. á‚ÂÁ‰Ó˜Í‡ÏË
ÓÚÏÂ˜ÂÌ˚ ‰ÓÒÚÓ‚ÂÌ˚Â (p < 0,05) ÓÚÎË˜Ëfl ÓÚ ‡Ì‡ÎÓ„Ë˜Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ ‰Ó ‚ÓÁÌËÍÌÓ‚ÂÌËfl
‡ÍÚË‚‡ˆËË.
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RESEARCH SLEEP-RELATED AROUSAL
OF VOLUNTEERS WITH DIFFERENT LEVEL

OF ANXIETY

Yu.Yu. Sysoeva

The spontaneous sleep-related arousal of volunteers with different level of anxiety was studied. 
The established communication of anxiety with spontaneous sleep-related arousal allows to expand repre-
sentations about neurophysiologycal mechanisms of anxiety in a cycle wakefulness – sleep.



REFERENCES 

1. Kalueff А.V. 1998. Stress, trevozhnost' i povedenie. aktual'nye problemy modelirovaniya trevozhnogo 
povedeniya u zhivotnykh. [Stress, anxiety and behavior. actual problems of modeling of the anxious behavior 
on animals]. Kiev, “Enigma”: 88 p. (In Russian).  

2. Simonov P.V. 1994. [Frontal brain electrical asymmetry and emotion]. Doklady Rossiyskoy akademii nauk. 
(Doklady Biological Science). 338(5): 689–699. (In Russian). 

3. Sudakov K.V. 2004. [Cerebral Mechanisms of the Emotional Stress]. I.M. Sechenov Physiological Journal. 
90(8): 93. (In Russian).  

4. Merzhanova G.Kh., Dolbakyan E.E., Khokhlova V.N. 2004. [Network Organization of the Cerebral Processes 
of the Motivational Behavior on the Cats]. Rossiyskiy fiziologicheskiy zhurnal imeni I.M. Sechenova. 
(I.M. Sechenov Physiological Journal). 90(8): 78. (In Russian).  

5. Verbitskiy E.V., Shul'ga E.L., Tumasova N.K., Kolpakova N.F. 2003. [Reorganization of the visual-
somatosensory interactions and caudate nucleus influence during extinctive investigatory reflex]. In: Stress 
i povedenie: Materyaly 7 Mezhdistsiplinarnoy konferentsii po biologicheskoy psikhiatrii. [The Stress 
and behavioral: Abstracts of the 7th

6. Sviderskaya N.E., Prudnikov V.N., Antonov A.G. 2001. [Characteristics of EEG Signs of Anxiety in Human]. 
Zhurnal vysshey nervnoy deyatel'nosti. (I.P. Pavlov Journal of higher nervous activity). 51(2): 158–165. 
(In Russian). 

 International congress of the biological psychiatry]. St. Petersburg: 135–
136. (In Russian). 

7. McNally R.J. 1982. [Information – processing abnormalities in anxiety disoders: implications for cognitive 
neuroscience]. Cognit. Emot. 12: 479–495. (In English). 

8. Verbitskiy E.V. 2003. Psikhofiziologiya trevozhnosti. [psychophysiology of the anxiety]. Rostov-on-Don, Rostov 
State University Publishers: 192 p. (In Russian). 

9. Rosa R.R., Bonnet M.H., Kramer M. 1983. The relationship of sleep and anxiety in anxious subjects. 
Biol. Psychol. 16(1–2): 119–126. (In English). 

10. Levin Ya.I., Strygin K.N., Korabel’nikova E.A. 2002. [Effect of personality on changes of sleep structure caused 
by emotional stress]. Human Physiology. 28(3): 37–42. (In Russian). 

11. Kovrov G.V., Veyn A.M. 2004. Stress i son u cheloveka. [Stress and Sleep at the Human]. M., “Neyro-Media”: 
96 p. (In Russian). 

12. Grey D. 1987. [Neuropsychology of the emotion and structure of the personality]. Zhurnal vysshey nervnoy 
deyatel'nosti. (I.P. Pavlov Journal of higher nervous activity). 37(6): 1011–1023. (In Russian). 

13. Halasz P., Terzano M., Parrino L., Bodizs R. 2004. [The nature of arousal in sleep]. Sleep Research. 13: 1–23. 
(In English).  

14. Saper C., Scammall T., Lu J. 2005. Hypothalamic Regulation of Sleep and Circadian Rhythms. Nature. 437(27): 
1257–1263. (In English). 

15. Garcia-Larrea L., Perrin F., Bastuji H. 2002. Memory Encoding, Stimulus Awareness and Even – Related 
Potentials. Lessons from a Forced Awakening Test. Clin. Neurophisiol. 113: 34. (In English).  

16. Danilova N.N. 1998. Psikhofiziologiya. [Psychophysiology]. Moscow, Aspekt press Publishers: 374 p. 
(In Russian). 

17. Aftanas L.I., Pavlov S.V., Reva N.V., Varlamov A.A. 2004. [Event-related synchronization and 
desynchronization of EEG during appraisal of threatening and pleasant visual stimuli in high anxious]. 
Zhurnal vysshey nervnoy deyatel'nosti. (I.P. Pavlov Journal of higher nervous activity). 54(4): 473–481. 
(In Russian). 

18. Davidson R.J. 1990. Anxiety and affective style: role of the prefrontal cortex and amygdale. Biol. psychol. 58(2): 
330–341. (In Russian).  


