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ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ – ÌÂÓ·‡ÚËÏÓÂ, ·˚ÒÚÓÂ Ë
ÏÌÓ„ÓÍ‡ÚÌÓÂ Û‚ÂÎË˜ÂÌËÂ ‡ÁÏÂ‡ Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓ, Ó·˙ÂÏ‡ ÍÎÂÚÍË – fl‚ÎflÂÚÒfl Ó·flÁ‡ÚÂÎ¸ÌÓÈ ÒÓÒÚ‡‚-
Îfl˛˘ÂÈ ÓÒÚ‡ ‡ÒÚÂÌËÈ Ì‡fl‰Û Ò ‰ÂÎÂÌËÂÏ ÍÎÂÚÓÍ.
ÑÂÎÂÌËÂ (ÔÓÎËÙÂ‡ˆËfl) ÍÎÂÚÓÍ ‚ ÚÓÈ ËÎË ËÌÓÈ
ÙÓÏÂ ÔËÒÛ˘Â ‚ÒÂÏ ÊË‚˚Ï Ó„‡ÌËÁÏ‡Ï. é‰Ì‡ÍÓ
Û ‡ÒÚÂÌËÈ Á‡ Ó·‡ÁÓ‚‡ÌËÂÏ ÌÓ‚˚ı ÍÎÂÚÓÍ ÒÎÂ‰ÛÂÚ
ÔÓˆÂÒÒ Ëı Û‚ÂÎË˜ÂÌËfl ‚ ‰ÎËÌÛ, Ú‡Í Ì‡Á˚‚‡ÂÏ˚È
ÓÒÚ ÍÎÂÚÓÍ ‡ÒÚflÊÂÌËÂÏ. Ö„Ó ÔÓfl‚ÎÂÌËÂ ‚ ˝‚ÓÎ˛-
ˆËË, Ì‡˜ËÌ‡fl Ò ÌËÚ˜‡Ú˚ı ‚Ó‰ÓÓÒÎÂÈ, Ò‚flÁ‡ÌÓ Ò
ÔËÍÂÔÎÂÌÌ˚Ï Ó·‡ÁÓÏ ÊËÁÌË ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚ı
‡ÒÚÂÌËÈ (èÓÎÂ‚ÓÈ, ë‡Î‡Ï‡ÚÓ‚‡, 1975), ÔÓÒÍÓÎ¸ÍÛ
ËÏÂÌÌÓ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ·˚ÒÚ˚È
ÓÒÚ Ó„‡ÌÓ‚ Ë Ó„‡ÌËÁÏ‡ ‡ÒÚÂÌËÈ ‚ ˆÂÎÓÏ. ÖÒÎË
‰ÂÎÂÌËÂ ÍÎÂÚÍË ÔË‚Ó‰ËÚ ‚ÒÂ„Ó ÎË¯¸ Í Û‰‚ÓÂÌË˛
ÂÂ ‡ÁÏÂ‡, ÚÓ ·Î‡„Ó‰‡fl ‡ÒÚflÊÂÌË˛ ÓÌ‡ Û‚ÂÎË˜Ë-
‚‡ÂÚÒfl ‚Ó ÏÌÓ„Ó ‡Á (‰Ó 40 Ë ·ÓÎ¸¯Â). ÇÒÎÂ‰ÒÚ‚ËÂ
ÔËÍÂÔÎÂÌÌÓ„Ó Ó·‡Á‡ ÊËÁÌË ÏÌÓ„ËÂ ‚Ó‰Ì˚Â Ë
‚ÒÂ Ì‡ÁÂÏÌ˚Â ‡ÒÚÂÌËfl ÌÛÊ‰‡˛ÚÒfl ‚ ÏÂı‡ÌËÁÏÂ
·˚ÒÚÓ„Ó ÓÒÚ‡, Ó·ÂÒÔÂ˜Ë‚‡˛˘Â„Ó ‰ÓÒÚÛÔ Í Ò‚ÂÚÛ,
˝ÎÂÏÂÌÚ‡Ï ÏËÌÂ‡Î¸ÌÓ„Ó ÔËÚ‡ÌËfl Ë ‚Ó‰Â – ÌÂÓ·ıÓ-
‰ËÏ˚Ï ÛÒÎÓ‚ËflÏ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËfl. íÂÏ Ò‡Ï˚Ï ‚ ‡Ò-
ÚÛ˘Ëı ‡ÒÚÂÌËflı, ·Î‡„Ó‰‡fl ÒÓ˜ÂÚ‡ÌË˛ ÔÓˆÂÒÒÓ‚
ÔÓÎËÙÂ‡ˆËË Ë Û‚ÂÎË˜ÂÌËfl ‡ÁÏÂÓ‚, ÙÓÏËÛ-
ÂÚÒfl ‚Ë‰ÓÒÔÂˆËÙË˜Ì˚È ı‡‡ÍÚÂ ÏÓÙÓ„ÂÌÂÁ‡, ÒÓ-
ÓÚ‚ÂÚÒÚ‚Û˛˘ËÈ ÛÒÎÓ‚ËflÏ ÏÂÒÚÓÓ·ËÚ‡ÌËfl Ë ‚Ë‰Ó-
ËÁÏÂÌfl˛˘ËÈÒfl ÔË ËÁÏÂÌÂÌËË ˝ÚËı ÛÒÎÓ‚ËÈ. 

ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‡ÁÌ˚ÏË
ÒÔÓÒÓ·‡ÏË, ‚Ó ‚ÒÂı ÒÎÛ˜‡flı ÔË‚Ó‰fl˘ËÏË Í Û‚ÂÎË-
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ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ ‹ 05-04-48381).

 

˜ÂÌË˛ ‡ÁÏÂÓ‚ Ë Ó·˙ÂÏ‡ ÍÎÂÚÍË. Ç ÓÒÂ‚˚ı Ó„‡-
Ì‡ı (ÒÚÂ·ÎË, ÍÓÌË) ÍÎÂÚÍË ‡ÒÚÛÚ ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ‚ ‰ÎËÌÛ Á‡ Ò˜ÂÚ ÓÒÚ‡ Ó·ÓÎÓ˜ÂÍ Ì‡ ·ÓÍÓ-
‚˚ı ÒÚÓÓÌ‡ı ÍÎÂÚÍË. ÑÎfl ÍÓÌÂ‚˚ı ‚ÓÎÓÒÍÓ‚ Ë
Ú˚˜ËÌÓ˜Ì˚ı ÌËÚÂÈ ı‡‡ÍÚÂÂÌ ÍÓÌˆÂ‚ÓÈ ÚËÔ ÓÒÚ‡,
ÚÓ„‰‡ Í‡Í ‰Îfl ÎËÒÚ¸Â‚ ‰‚Û‰ÓÎ¸Ì˚ı ‡ÒÚÂÌËÈ ÚËÔË-
˜ÂÌ ÓÒÚ ‚ ¯ËËÌÛ, ‡ ‰Îfl ÔÎÓ‰Ó‚ – ÓÒÚ ‚ÒÂÈ ÔÓ-
‚ÂıÌÓÒÚ¸˛ ÍÎÂÚÍË. Ñ‡ÎÂÂ ÔÓ‰Ó·ÌÓ ·Û‰ÂÚ ‡Ò-
ÒÏÓÚÂÌÓ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ‚ ÓÒÂ‚˚ı Ó„‡Ì‡ı Ë
ÎËÒÚ¸flı.

èË‚Â‰ÂÏ ÔËÏÂ˚ Â¯‡˛˘ÂÈ ÓÎË ‡ÒÚflÊÂ-
ÌËfl ÍÎÂÚÓÍ ‚ ÊËÁÌË ‡ÒÚÂÌËfl. èË ÔÓ‡ÒÚ‡ÌËË
ÒÂÏflÌ ËÏÂÌÌÓ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ÓÒÂ‚˚ı Ó„‡ÌÓ‚
Á‡Ó‰˚¯‡ fl‚ÎflÂÚÒfl ÚÂÏ Ó·flÁ‡ÚÂÎ¸Ì˚Ï ÔÓˆÂÒ-
ÒÓÏ, ÍÓÚÓ˚È Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÌÂ ÚÓÎ¸ÍÓ ÔÓ˚‚ ÒÂ-
ÏÂÌÌÓÈ ÍÓÊÛ˚, ÌÓ Ë ·˚ÒÚ˚È ÓÒÚ Á‡Ó‰˚¯Â‚Ó-
„Ó ÍÓÂ¯Í‡, ÛÒÔÂ‚‡˛˘ËÈ Á‡ ÓÔÛÒÍ‡ÌËÂÏ ÛÓ‚Ìfl
ÔÓ˜‚ÂÌÌÓÈ ‚Î‡„Ë Ë Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÈ ÔÓÓÒÚÓÍ
‚Ó‰ÓÈ (é·Û˜Â‚‡, 1982). ëÎÂ‰Û˛˘ËÈ ÓÒÚÓ‚ÓÈ
ÔÓˆÂÒÒ – ËÌÚÂÌÒË‚ÌÓÂ Û‰ÎËÌÂÌËÂ Á‡Ó‰˚¯Â‚Ó„Ó
„ËÔÓÍÓÚËÎfl ËÎË ˝ÔËÍÓÚËÎfl (˜‡ÒÚË ÒÚÂ·Îfl), ÔÓ·Ë-
‚‡˛˘Ëı ÒÎÓÈ ÔÓ˜‚˚ ‰Îfl ‰ÓÒÚËÊÂÌËfl ËÒÚÓ˜ÌËÍ‡
Ò‚ÂÚ‡. ÄÌ‡ÎÓ„Ë˜ÌÓ “ÚflÌÛÚÒfl” ˝ÚËÓÎËÓ‚‡ÌÌ˚Â
ÒÚÂ·ÎË, Ó·‡ÁÓ‚‡‚¯ËÂÒfl Ì‡ ÔÓ‡ÒÚ‡˛˘Ëı ÍÎÛ·-
Ìflı. èÓÒÎÂ ‚˚ıÓ‰‡ Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ ÔÓ˜‚˚ ‡ÒÚfl-
ÊÂÌËÂ ÒÚÂ·Îfl Á‡ÏÂ‰ÎflÂÚÒfl ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ Ò‚ÂÚ‡
(

 

Cosgrove

 

, 1986). îÓÏËÓ‚‡ÌËÂ ÔÓ˜ÂÍ Ë ÎËÒÚÓ-
‚˚ı Á‡˜‡ÚÍÓ‚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ËÌÚÂÌÒË‚-
Ì˚ı ‰ÂÎÂÌËÈ ÍÎÂÚÓÍ, Ó‰Ì‡ÍÓ ‰‡ÎÂÂ ·˚ÒÚÓÂ ‡Ò-
ÔÛÒÍ‡ÌËÂ ÔÓ˜ÂÍ ‚ÂÒÌÓÈ, Û‚ÂÎË˜ÂÌËÂ ‡ÁÏÂÓ‚ ÎËÒ-
ÚÓ‚ÓÈ ÔÎ‡ÒÚËÌÍË Ë Û‰ÎËÌÂÌËÂ ˜ÂÂ¯ÍÓ‚ ÎËÒÚ¸Â‚

 

ÄÍÚÛ‡Î¸Ì˚Â ÔÓ·ÎÂÏ˚
·ËÓÎÓ„ËË ‡Á‚ËÚËfl ‡ÒÚÂÌËÈ 

 

êÄëíüÜÖçàÖ äãÖíéä äÄä çÖéíöÖåãÖåÄü ëéëíÄÇãüûôÄü 

êéëíÄ çÄáÖåçõï êÄëíÖçàâ

 

1

 

© 2008 „.   ç. Ç. é·Û˜Â‚‡

 

àÌÒÚËÚÛÚ ÙËÁËÓÎÓ„ËË ‡ÒÚÂÌËÈ êÄç
127276 åÓÒÍ‚‡, ÅÓÚ‡ÌË˜ÂÒÍ‡fl ÛÎ., ‰. 35

Ö-

 

mail

 

: 

 

obroucheva

 

@

 

ippras

 

.

 

ru

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 13.06.07 „. 

 

é·ÁÓ ÔÓÒ‚fl˘ÂÌ ÓÎË ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ ‚ ÓÒÚÂ Ë ÏÓÙÓ„ÂÌÂÁÂ ‡ÒÚÂÌËÈ. ç‡ ÔËÏÂ‡ı ÔÓ‡ÒÚ‡-
ÌËfl ÒÂÏflÌ Ë ÓÒÚ‡ ÍÓÌÂÈ, ÒÚÂ·ÎÂÈ Ë ÎËÒÚ¸Â‚ ‡ÒÒÏÓÚÂÌ˚ ÒÓÓÚÌÓ¯ÂÌËÂ ‰ÂÎÂÌËfl Ë ‡ÒÚflÊÂÌËfl ÍÎÂ-
ÚÓÍ ‚ ÌËı, ÍÓÏÔÂÚÂÌÚÌÓÒÚ¸ ÍÎÂÚÓÍ Í ËÌËˆË‡ˆËË ‡ÒÚflÊÂÌËfl, ÓÒÌÓ‚Ì˚Â ˜ÂÚ˚ ÏÂÚ‡·ÓÎËÁÏ‡ ‡ÒÚfl„Ë-
‚‡˛˘ËıÒfl ÍÎÂÚÓÍ, ‡ Ú‡ÍÊÂ ÙËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÔÓˆÂÒÒ˚, ÓÒÛ˘ÂÒÚ‚Îfl˛˘ËÂ Ò‡ÏÓ ‡ÒÚflÊÂÌËÂ. éÒÓ·ÓÂ
‚ÌËÏ‡ÌËÂ Û‰ÂÎÂÌÓ Ú‡ÍÓÈ ÒÔÂˆËÙË˜ÂÒÍÓÈ ˜ÂÚÂ ‡ÒÚËÚÂÎ¸ÌÓÈ ÍÎÂÚÍË, Í‡Í ‚‡ÍÛÓÎ¸, ÔÛÚflÏ ÂÂ Ó·‡ÁÓ-
‚‡ÌËfl, ‡ Ú‡ÍÊÂ ÂÂ ÓÎË ‚ ÔÓ‰‰ÂÊ‡ÌËË ËÓÌÌÓ„Ó Ë ‚Ó‰ÌÓ„Ó „ÓÏÂÓÒÚ‡Á‡ ‚ ‡ÒÚfl„Ë‚‡˛˘ÂÈÒfl ÍÎÂÚÍÂ. èÓ-
Í‡Á‡ÌÓ, ˜ÚÓ ˜ÂÂÁ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ‡ÒÚÂÌËÂ ÏÓÊÂÚ ËÁÏÂÌËÚ¸ Ò‚Ó˛ ÏÓÙÓÎÓ„Ë˛ ‡‰ÂÍ‚‡ÚÌÓ ËÁÏÂ-
ÌÂÌËflÏ ‚ÌÂ¯ÌËı ÛÒÎÓ‚ËÈ.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÏÓÙÓ„ÂÌÂÁ ‡ÒÚÂÌËfl, ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ, ‚‡ÍÛÓÎËÁ‡ˆËfl, ÍËÒÎ˚È ÓÒÚ, ÏÂÚ‡·Ó-
ÎËÁÏ, ‚Ó‰Ì˚È „ÓÏÂÓÒÚ‡Á, ËÓÌÌ˚È „ÓÏÂÓÒÚ‡Á.

 

ìÑä 581.1



 

16

 

éçíéÉÖçÖá      ÚÓÏ 39      ‹ 1      2008

 

é·Û˜Â‚‡

 

ÔÓËÒıÓ‰ËÚ ËÏÂÌÌÓ ÔË Û˜‡ÒÚËË ‡ÒÚflÊÂÌËfl ÍÎÂ-
ÚÓÍ (

 

Dale

 

, 1988).
èÓÚflÊÂÌÌÓÒÚ¸ ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚ Ë ÂÂ ‡ıË-

ÚÂÍÚÛ‡ Ú‡ÍÊÂ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ Á‡‚ËÒflÚ ÓÚ ‡ÒÚfl-
ÊÂÌËfl ÍÎÂÚÓÍ. Ç Û‚ÂÎË˜ÂÌËË ‰ÎËÌ˚ ÍÓÌÂ‚ÓÈ ÒËÒ-
ÚÂÏ˚ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ Ë„‡ÂÚ Â¯‡˛˘Û˛
ÓÎ¸, ÔÓÒÍÓÎ¸ÍÛ Û ÁÎ‡ÍÓ‚ ÍÎÂÚÍË ÍÓÌfl ‚ ÒÂ‰ÌÂÏ
‰Ó‡ÒÚ‡˛Ú ÔËÏÂÌÓ ‰Ó ‰ÎËÌ˚, ‚ 30–40 ‡Á ·ÓÎ¸-
¯ÂÈ, ˜ÂÏ ËÒıÓ‰Ì‡fl ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍ‡fl ÍÎÂÚÍ‡, ‡ Û
‰‚Û‰ÓÎ¸Ì˚ı ‡ÒÚÂÌËÈ – ‰Ó 10–20-Í‡ÚÌÓ„Ó ‡ÁÏÂ-
‡. ê‡Á‚ËÚËÂ ÍÓÌÂ‚˚ı ÒËÒÚÂÏ ı‡‡ÍÚÂËÁÛÂÚÒfl ÌÂ
ÚÓÎ¸ÍÓ ‰ÎËÌÓÈ ÓÚ‰ÂÎ¸Ì˚ı ÍÓÌÂÈ, ÌÓ Ë ÒÚÂÔÂÌ¸˛
Ëı ‚ÂÚ‚ÎÂÌËfl. Ç ÚÓ ‚ÂÏfl Í‡Í ˜ËÒÎÓ ·ÓÍÓ‚˚ı ÍÓ-
ÌÂÈ Ë ÔÓfl‰ÍÓ‚ ‚ÂÚ‚ÎÂÌËfl Á‡‚ËÒËÚ ÓÚ ‰ÂÎÂÌËfl ÍÎÂ-
ÚÓÍ, ‰ÎËÌ‡ ÍÓÌfl Í‡Ê‰Ó„Ó ÔÓfl‰Í‡ Ë ÔÎÓÚÌÓÒÚ¸
‚ÂÚ‚ÎÂÌËfl ÓÔÂ‰ÂÎflÂÚÒfl ‡ÒÚflÊÂÌËÂÏ ÍÎÂÚÓÍ.
íÂÏ Ò‡Ï˚Ï ÍÓÌÂ‚‡fl ÒËÒÚÂÏ‡ Óı‚‡Ú˚‚‡ÂÚ ·ÓÎ¸-
¯ÓÈ Ó·˙ÂÏ ÔÓ˜‚˚, Ë ÍÓÌË ‰ÓÒÚË„‡˛Ú ‚Ó‰ÓÌÓÒÌÓ-
„Ó „ÓËÁÓÌÚ‡. ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ Û˜‡ÒÚ‚ÛÂÚ ‚ ÔÓ-
„ÎÓ˘ÂÌËË ‚Ó‰˚ ÍÓÌflÏË Ë ËÌ˚Ï Ó·‡ÁÓÏ – ˜ÂÂÁ
Û‰ÎËÌÂÌËÂ ÍÎÂÚÓÍ ÍÓÌÂ‚˚ı ‚ÓÎÓÒÍÓ‚, Ó·‡ÁÛ˛-
˘ËıÒfl ËÁ ˝ÔË‰ÂÏ‡Î¸Ì˚ı ÍÎÂÚÓÍ ÍÓÌfl ‚ ÁÓÌÂ
‰ËÙÙÂÂÌˆËÓ‚ÍË Ë ÔÂ‚˚¯‡˛˘Ëı ÔÓ ‰ÎËÌÂ
ÍÎÂÚÍË ˝ÔË‰ÂÏËÒ‡ ‚ ‰ÂÒflÚÍË ‡Á. ÇÓÎÓÒÍË ÔÓ„ÎÓ-
˘‡˛Ú ‚Ó‰Û ÌÂ ‚ÒÂÈ ÔÓ‚ÂıÌÓÒÚ¸˛, ‡ ÚÓÎ¸ÍÓ ÍÓÌ˜Ë-
ÍÓÏ, ˜ÚÓ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ ‚ ËÁfl˘Ì˚ı ˝ÍÒÔÂËÏÂÌ-
Ú‡ı ä‡È˛, Ì‡‰Â‚‡‚¯Â„Ó ÔÓÓÏÂÚ˚ Ì‡ ÍÓÌ˜ËÍË
ÓÚ‰ÂÎ¸Ì˚ı ÍÓÌÂ‚˚ı ‚ÓÎÓÒÍÓ‚ (

 

Cailloux

 

, 1972). á‡
Ò˜ÂÚ “‚˚‰‚ËÌÛÚ˚ı” ÍÓÌÂ‚˚ı ‚ÓÎÓÒÍÓ‚ ‚ÓÍÛ„
Í‡Ê‰Ó„Ó ÍÓÌfl Û‚ÂÎË˜Ë‚‡ÂÚÒfl Óı‚‡Ú ÔÓ˜‚˚, ËÁ ÍÓ-
ÚÓÓÈ ÏÓÊÌÓ ÔÓ„ÎÓ˘‡Ú¸ ‚Ó‰Û. 

üÍËÏ ÔËÏÂÓÏ ÓÒÚ‡ ÍÎÂÚÓÍ ‡ÒÚflÊÂÌËÂÏ
ÔË ÔÂÂıÓ‰Â ‡ÒÚÂÌËfl Í ÂÔÓ‰ÛÍÚË‚ÌÓÏÛ ‡Á‚Ë-
ÚË˛ fl‚ÎflÂÚÒfl ÍÓÌˆÂ‚ÓÈ ÓÒÚ Ô˚Î¸ˆÂ‚ÓÈ ÚÛ·ÍË,
ÔÓÌËÍ‡˛˘ÂÈ ÔË ÓÔ˚ÎÂÌËË ˜ÂÂÁ ÒÚÓÎ·ËÍ ÔÂÒ-
ÚËÍ‡. é‰Ì‡ÍÓ Ë ·ÓÎÂÂ ‡ÌÌËÂ ÓÒÚÓ‚˚Â ÔÓˆÂÒÒ˚,
Ì‡ÔËÏÂ ·˚ÒÚ˚È ÓÒÚ ˆ‚ÂÚÓÌÓÒÌÓ„Ó ÒÚÂ·Îfl, ÎÂ-
ÔÂÒÚÍÓ‚ Ë Ú˚˜ËÌÓ˜Ì˚ı ÌËÚÂÈ, Ú‡ÍÊÂ ÔÓËÒıÓ‰flÚ
ÔË ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÏ Û˜‡ÒÚËË ‡ÒÚflÊÂÌËfl ÍÎÂ-
ÚÓÍ. Ö˘Â Ó‰ËÌ ÔËÏÂ – ·˚ÒÚÓÂ Û‰ÎËÌÂÌËÂ ÒÓ-
ˆ‚ÂÚËÈ (ÒÂÂÊÂÍ) Û ‚ÂÚÓÓÔ˚ÎflÂÏ˚ı ‰ÂÂ‚¸Â‚,
˜ÚÓ ÔÓÁ‚ÓÎflÂÚ ‡Á‰‚ËÌÛÚ¸ ˆ‚ÂÚÍË Ë ÔÓ‚˚ÒËÚ¸ ˝Ù-
ÙÂÍÚË‚ÌÓÒÚ¸ ÓÔ˚ÎÂÌËfl. 

 

áÄÇàëàåéëíú åÖÜÑì ÑÖãÖçàÖå 
à êÄëíüÜÖçàÖå äãÖíéä

 

èÓÌflÚÌÓ, ˜ÚÓ ‰ÂÎÂÌËÂ fl‚ÎflÂÚÒfl “ÔÓÒÚ‡‚˘Ë-
ÍÓÏ” ÍÎÂÚÓÍ ‰Îfl Ëı ÔÓÒÎÂ‰Û˛˘Â„Ó ‡ÒÚflÊÂÌËfl.
é‰Ì‡ÍÓ ˝ÚË ÔÓˆÂÒÒ˚ ÏÓ„ÛÚ ·˚Ú¸ ‡Á‰ÂÎÂÌ˚ Ë ‚Ó
‚ÂÏÂÌË, Ë ‚ ÔÓÒÚ‡ÌÒÚ‚Â. í‡Í, Ì‡ÔËÏÂ, ÔÓ-
‡ÒÚ‡ÌËÂ ÒÂÏflÌ Ó·flÁ‡ÚÂÎ¸ÌÓ Ì‡˜ËÌ‡ÂÚÒfl Ò ‡ÒÚfl-
ÊÂÌËfl ÍÎÂÚÓÍ ÓÒÂ‚˚ı Ó„‡ÌÓ‚ Á‡Ó‰˚¯‡, ‡ Ó·‡-
ÁÓ‚‡ÌËÂ ÌÓ‚˚ı ÍÎÂÚÓÍ ÏÓÊÂÚ Ì‡˜‡Ú¸Òfl ËÎË Ó‰ÌÓ-
‚ÂÏÂÌÌÓ, ËÎË ‰‡ÊÂ Ì‡ ÏÌÓ„Ó ˜‡ÒÓ‚ ÔÓÁÊÂ
(Ì‡ÔËÏÂ ‚ ÒÂÏÂÌ‡ı ÍÓÌÒÍÓ„Ó Í‡¯Ú‡Ì‡ ˜ÂÂÁ
45

 

−

 

50 ˜, ‡ ‚ ÒÂÏÂÌ‡ı ÍÓÏÓ‚˚ı ·Ó·Ó‚ – ˜ÂÂÁ
20

 

−

 

22 ˜ ÔÓÒÎÂ ËÌËˆË‡ˆËË ‡ÒÚflÊÂÌËfl) (

 

Obrouche-
va

 

, 1999). í‡ÍËÏ Ó·‡ÁÓÏ, ÔË ÔÓ‡ÒÚ‡ÌËË ‡ÒÚfl-

„Ë‚‡˛ÚÒfl ÍÎÂÚÍË, Ó·‡ÁÓ‚‡‚¯ËÂÒfl Á‡ Ò˜ÂÚ ‰ÂÎÂÌËfl
ÔË ÙÓÏËÓ‚‡ÌËË Á‡Ó‰˚¯‡ Â˘Â ‚ ÔÓ¯ÎÓÏ „Ó‰Û
Ì‡ Ï‡ÚÂËÌÒÍÓÏ ‡ÒÚÂÌËË; ÌÂÓ·ıÓ‰ËÏÓÒÚ¸ ÍÓÏ-
Ô‡ÍÚÌÓ„Ó Á‡Ó‰˚¯‡, Ó·ÎÂ„˜‡˛˘Â„Ó ‡ÒÔÓÒÚ‡ÌÂ-
ÌËÂ ÒÂÏflÌ, ËÒÍÎ˛˜‡ÂÚ ‡ÒÚflÊÂÌËÂ Â„Ó ÍÎÂÚÓÍ (Á‡ ËÒ-
ÍÎ˛˜ÂÌËÂÏ ÍÎÂÚÓÍ Á‡Ô‡Ò‡˛˘Ëı ÚÍ‡ÌÂÈ) ÔË ÙÓ-
ÏËÓ‚‡ÌËË Ë ÒÓÁÂ‚‡ÌËË ÒÂÏflÌ. Ö˘Â ·ÓÎÂÂ
Ì‡„Îfl‰Ì˚È ÔËÏÂ – Ó„‡ÌËÁ‡ˆËfl ‰ÂÎÂÌËfl Ë ‡ÒÚfl-
ÊÂÌËfl ÍÎÂÚÓÍ ‚ ‡ÒÚÛ˘ÂÏ ÍÓÌÂ. Ç ÍÓÌflı ‰ÂÎÂÌËÂ
ÍÎÂÚÓÍ ÒÓÒÂ‰ÓÚÓ˜ÂÌÓ ‚ ÌÂ·ÓÎ¸¯ÓÈ ÏÂËÒÚÂÏÂ ‚
ÍÓÌ˜ËÍÂ ÍÓÌfl, ÔÓÒÎÂ ˜Â„Ó ·‡Á‡Î¸Ì˚Â ÍÎÂÚÍË ‚Ó
‚ÒÂı ÚÍ‡Ìflı Ó‰ÌÓ‚ÂÏÂÌÌÓ ÔÂÂıÓ‰flÚ Í ‡ÒÚflÊÂ-
ÌË˛ Ë Û‚ÂÎË˜Ë‚‡˛ÚÒfl ‰Ó ÓÍÓÌ˜‡ÚÂÎ¸Ì˚ı ‡ÁÏÂÓ‚
Ì‡ ÔÓÚflÊÂÌËË ÁÓÌ˚ ‡ÒÚflÊÂÌËfl. íÂÏ Ò‡Ï˚Ï ‰ÂÎÂ-
ÌËÂ Ë ‡ÒÚflÊÂÌËÂ ‡Á‰ÂÎÂÌ˚ Ë ‚ ÔÓÒÚ‡ÌÒÚ‚Â, Ë ‚Ó
‚ÂÏÂÌË. ç‡ÎË˜ËÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÍÓÓÚÍËı ÁÓÌ ÓÒ-
Ú‡ ÔË ·˚ÒÚÓÈ ÒÍÓÓÒÚË ÓÒÚ‡ Ó·ÎÂ„˜‡ÂÚ ÔÂÓ‰Ó-
ÎÂÌËÂ ÏÂı‡ÌË˜ÂÒÍÓ„Ó ÒÓÔÓÚË‚ÎÂÌËfl ÔÓ˜‚˚ ‡ÒÚÛ-
˘ÂÏÛ ‚ÌËÁ ÍÓÌ˛ (à‚‡ÌÓ‚, 1978). ë‡Ï‡ ÁÓÌ‡Î¸Ì‡fl
Ó„‡ÌËÁ‡ˆËfl ÓÒÚ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ·˚ÒÚ˚È ÓÒÚ
ÍÓÌfl ‚ ‰ÎËÌÛ.

Ç ‡ÒÚÛ˘Ëı ÎËÒÚ¸flı Ó‰ÌÓ‰ÓÎ¸Ì˚ı ‡ÒÚÂÌËÈ ‰Â-
ÎÂÌËÂ ÍÎÂÚÓÍ ÒÓÒÂ‰ÓÚÓ˜ÂÌÓ ÚÓÊÂ ‚ Ò‡ÏÓÈ ÌËÊ-
ÌÂÈ ˜‡ÒÚË ÎËÒÚÓ‚ÓÈ ÔÎ‡ÒÚËÌÍË, ‡ÒÚflÊÂÌËÂ ÍÎÂ-
ÚÓÍ ÔÓËÒıÓ‰ËÚ ‚˚¯Â, Ë ‚˚ÓÒ¯ËÂ ÍÎÂÚÍË ‡ÒÔÓ-
Î‡„‡˛ÚÒfl ·ÎËÊÂ Í ÍÓÌ˜ËÍÛ ÎËÒÚ‡ (

 

Dale

 

, 1988).
àÌ‡fl Í‡ÚËÌ‡ Ì‡·Î˛‰‡ÂÚÒfl ‚ ÎËÒÚ¸flı ‰‚Û‰ÓÎ¸Ì˚ı
‡ÒÚÂÌËÈ, Û ÍÓÚÓ˚ı ‰ÂÎÂÌËÂ Ë ‡ÒÚflÊÂÌËÂ ÌÂ ‡Á-
‰ÂÎÂÌ˚ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ Ë ˜‡ÒÚË˜ÌÓ ÒÓ‚Ô‡‰‡˛Ú
‚Ó ‚ÂÏÂÌË. ç‡ÔËÏÂ, ‚ ÎËÒÚ¸flı ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡
(

 

Sunderland

 

, 1960) ‰ÂÎÂÌËfl ÔÂÍ‡˘‡˛ÚÒfl, ÍÓ„‰‡
ÎËÒÚ¸fl ‰ÓÒÚË„‡˛Ú ÔËÏÂÌÓ ‰‚Ûı ÚÂÚÂÈ Ò‚ÓÂ„Ó
ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ„Ó ‡ÁÏÂ‡; Û Ó‰ÌÓ„Ó ËÁ ·ÎËÁÍËı ‚Ë-
‰Ó‚ ÚÓÔÓÎfl ‰ÂÎÂÌËfl ÔÂÍ‡˘‡˛ÚÒfl ‚ ÎËÒÚÂ, ‰ÓÓÒ-
¯ÂÏ ÎË¯¸ ‰Ó 10–20% ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ„Ó ‡ÁÏÂ‡, ‡
Û ‰Û„Ó„Ó – ‰Ó 80–90% (

 

Stiles

 

, 

 

van

 

 

 

Volkenburgh

 

,
2002). í‡ÍËÏ Ó·‡ÁÓÏ, ‡ÒÚfl„Ë‚‡˛˘ËÂÒfl ÍÎÂÚÍË
ÎËÒÚ‡ ÒÔÓÒÓ·Ì˚ ‰ÂÎËÚ¸Òfl, ÌÓ ‚ ÍÓÌˆÂ ÓÒÚ‡ ‚ÒÂ„‰‡
ÂÒÚ¸ ÔÂËÓ‰ ‚ÂÏÂÌË, ÍÓ„‰‡ ÔÓËÒıÓ‰ËÚ ÚÓÎ¸ÍÓ
‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ (

 

Dale

 

, 1988). ÑÂÎÂÌËÂ ‚Ó ‚ÂÏfl
‡ÒÚflÊÂÌËfl ÏÓÊÂÚ ÔÓËÒıÓ‰ËÚ¸ ÚÓÎ¸ÍÓ ‚ ÚÂı Ó-
„‡Ì‡ı, ‚ ÍÓÚÓ˚ı ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÒÍÓÓÒÚ¸ ‡ÒÚfl-
ÊÂÌËfl ÌÂ‚˚ÒÓÍ‡ (à‚‡ÌÓ‚, 1975).

ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ Ì‡˜ËÌ‡ÂÚÒfl ÌÂÁ‡‚ËÒËÏÓ ÓÚ
‰ÂÎÂÌËfl Ë Â„ÛÎËÛÂÚÒfl ËÌ‡˜Â. ïÓÓ¯Ó ËÁ‚ÂÒÚÌÓ,
˜ÚÓ Ó·ÎÛ˜ÂÌËÂ ‡ÒÚÂÌËÈ ‚˚Á˚‚‡ÂÚ ÔÓ‚ÂÊ‰ÂÌËÂ
Ñçä Ë ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚ ÏËÚÓÚË˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸.
èÓÒÎÂ 

 

γ

 

-Ó·ÎÛ˜ÂÌËfl ÒÂÏflÌ ‚˚ÒÓÍËÏË ‰ÓÁ‡ÏË ÓÌË
ÔÓ‡ÒÚ‡ÎË Ë Ó·‡ÁÓ‚˚‚‡ÎËÒ¸ Ï‡ÎÂÌ¸ÍËÂ ‡ÒÚÂ-
Ì¸Ëˆ‡ Á‡ Ò˜ÂÚ ‡ÒÚflÊÂÌËfl ÚÂı ÍÎÂÚÓÍ, ÍÓÚÓ˚Â
ËÏÂÎËÒ¸ ‚ Á‡Ó‰˚¯Â ‰Ó Ó·ÎÛ˜ÂÌËfl (

 

Haber

 

, 1968).
èÓÒÎÂ ÂÌÚ„ÂÌÓ‚ÒÍÓ„Ó Ó·ÎÛ˜ÂÌËfl ÍÓÌÂÈ ‚ ‚˚ÒÓ-
ÍËı ‰ÓÁ‡ı (à‚‡ÌÓ‚, 1974) ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËÂ ÍÎÂÚ-
ÍË ÍÓÌfl ÔÓÒÚÂÔÂÌÌÓ ÔÂÂıÓ‰ËÎË Í ‡ÒÚflÊÂÌË˛ Ë
‡ÒÚfl„Ë‚‡ÎËÒ¸ ‰Ó ÔÓ˜ÚË ÌÓÏ‡Î¸Ì˚ı ‡ÁÏÂÓ‚.
é·‡·ÓÚÍ‡ „ËÔÓÍÓÚËÎÂÈ ÙÚÓ‰ÂÁÓÍÒËÛË‰ËÌÓÏ
Ú‡ÍÊÂ ÌÂ ÔÂÔflÚÒÚ‚Ó‚‡Î‡ ‡ÒÚflÊÂÌË˛ ÍÎÂÚÓÍ. í‡-
ÍËÏ Ó·‡ÁÓÏ, ÔÂÂıÓ‰ ÍÎÂÚÓÍ Í ‡ÒÚflÊÂÌË˛ ÏÓÊ-
ÌÓ Ò˜ËÚ‡Ú¸ ÌÂÁ‡‚ËÒËÏ˚Ï ÔÓˆÂÒÒÓÏ.
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äéåèÖíÖçíçéëíú äãÖíéä 
ä êÄëíüÜÖçàû

 

àÁ ‡ÒÒÏÓÚÂÌÌ˚ı ÔËÏÂÓ‚ Ò ‡ÒÚflÊÂÌËÂÏ
ÍÎÂÚÓÍ ÔÓÒÎÂ Ó·ÎÛ˜ÂÌËfl ÒÎÂ‰ÛÂÚ ‚˚‚Ó‰ Ó ÚÓÏ, ˜ÚÓ
ÓÌË ÍÓÏÔÂÚÂÌÚÌ˚ Ì‡˜‡Ú¸ ÓÒÚ. éÒÓ·ÂÌÌÓ Ì‡„Îfl‰ÌÓ
˝ÚÓ ÏÓÊÌÓ ÔÓ‰ÂÏÓÌÒÚËÓ‚‡Ú¸ Ì‡ ‡ÒÚÛ˘Ëı ÍÓ-
Ìflı, „‰Â ÍÎÂÚÍË ÓÒÛ˘ÂÒÚ‚Îfl˛Ú ‰ÂÎÂÌËÂ Ë ‡ÒÚflÊÂ-
ÌËÂ ‡Á‰ÂÎ¸ÌÓ Ë ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ (à‚‡ÌÓ‚, 1974,
1975; 

 

Ivanov

 

, 1997). åÂËÒÚÂÏ‡ÚË˜ÂÒÍ‡fl ÍÎÂÚÍ‡ Ó·-
Î‡‰‡ÂÚ ÒÔÓÒÓ·ÌÓÒÚ¸˛ Ì‡˜‡Ú¸ ‡ÒÚflÊÂÌËÂ ÔÓÒÎÂ Á‡-
‚Â¯ÂÌËfl ÒÚÓ„Ó ÓÔÂ‰ÂÎÂÌÌÓ„Ó ‚ÂÏÂÌË ÔÂ·˚-
‚‡ÌËfl ‚ ÏÂËÒÚÂÏÂ, Ì‡Á‚‡ÌÌÓ„Ó Ç.Å. à‚‡ÌÓ‚˚Ï
“‚ÂÏÂÌÂÏ ÊËÁÌË ÍÎÂÚÍË ‚ ÏÂËÒÚÂÏÂ”. éÌÓ ÌÂ Á‡-
‚ËÒËÚ ÓÚ ÚÓ„Ó, ÔÓËÒıÓ‰ËÎË ÎË ‚ ‰‡ÌÌÓÈ ÍÎÂÚÍÂ ‰Â-
ÎÂÌËfl ÍÎÂÚÓÍ ËÎË ÌÂÚ. 

èÓ„‡ÏÏ‡ Ì‡ ‚ÂÏfl Ì‡˜‡Î‡ ‡ÒÚflÊÂÌËfl Á‡ÎÓÊÂ-
Ì‡ ‚ ˝Ï·ËÓ„ÂÌÂÁÂ Ô‡‡ÎÎÂÎ¸ÌÓ Ò ÔÓ„‡ÏÏÓÈ ÔÓ-
ÎËÙÂ‡ˆËË ÍÎÂÚÓÍ. é „ÓÚÓ‚ÌÓÒÚË Ì‡˜‡Ú¸ ‡ÒÚflÊÂ-
ÌËÂ ÍÎÂÚÓÍ Ò‡ÁÛ ÔÓ Á‡‚Â¯ÂÌËË ÙÓÏËÓ‚‡ÌËfl Á‡-
Ó‰˚¯‡ ÒÂÏÂÌË Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ú‡Í Ì‡Á˚‚‡ÂÏÓÂ
“ËÁ‡ÒÚ‡ÌËÂ” ÍÓÎÓÒ‡. ÖÒÎË ‚Î‡ÊÌ‡fl ÔÓ„Ó‰‡ ‰ÂÊËÚ-
Òfl ‰ÓÒÚ‡ÚÓ˜ÌÓ ‰ÓÎ„Ó, ÒÂÏÂÌ‡ Ì‡˜ËÌ‡˛Ú ÔÓ‡ÒÚ‡Ú¸
ÔflÏÓ ‚ ÍÓÎÓÒÂ. í‡ÍÓÂ ÊÂ fl‚ÎÂÌËÂ ÏÓÊÂÚ Ì‡·Î˛-
‰‡Ú¸Òfl Ë ‚ ÔÎÓ‰‡ı ·‡ı˜Â‚˚ı Ë ·Ó·Ó‚˚ı ÍÛÎ¸ÚÛ.
ÄÌ‡ÎÓ„Ë˜ÌÓÂ ÔÓ‡ÒÚ‡ÌËÂ ÒÓÁÂ‚‡˛˘Ëı ÒÂÏflÌ
ÏÓÊÌÓ ‚ÓÒÔÓËÁ‚ÂÒÚË ‚ Î‡·Ó‡ÚÓÌ˚ı ÛÒÎÓ‚Ëflı, Ì‡-
ÔËÏÂ, Ó·ÂÒÔÂ˜Ë‚ ‚Ó‰ÓÈ ËÁ‚ÎÂ˜ÂÌÌ˚Â ËÁ ÔÎÓ‰Ó‚ ÒÂ-
ÏÂÌ‡ ıÎÓÔ˜‡ÚÌËÍ‡ (ËÒ. 1). èÓ ÏÂÂ ÒÓÁÂ‚‡ÌËfl ÒÂ-
ÏflÌ Ëı ÒÔÓÒÓ·ÌÓÒÚ¸ Â‡ÎËÁÓ‚‡Ú¸ ÍÓÏÔÂÚÂÌÚÌÓÒÚ¸ Í
ÔÓ‡ÒÚ‡ÌË˛ ‚ÓÁ‡ÒÚ‡ÂÚ (äÛÎËÂ‚‡ Ë ‰., 1984). é
ÍÓÏÔÂÚÂÌÚÌÓÒÚË ÍÎÂÚÓÍ Á‡Ó‰˚¯‡ ÒÂÏÂÌË Í Ì‡˜‡ÎÛ
‡ÒÚflÊÂÌËfl „Ó‚ÓËÚ, ‚ ˜‡ÒÚÌÓÒÚË, Ë ÚÓÚ Ù‡ÍÚ, ˜ÚÓ ‚
„ËÔÓÍÓÚËÎflı ÒÓÁÂ‚‡˛˘Ëı ÒÂÏflÌ Û ÏÌÓ„Ëı ‰‚Û‰ÓÎ¸-
Ì˚ı ‡ÒÚÂÌËÈ ÛÊÂ Ì‡˜ËÌ‡ÂÚÒfl ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ
(ÓÌË Û‚ÂÎË˜Ë‚‡˛ÚÒfl ‚ ‰ÎËÌÛ ‚ 3–4 ‡Á‡) Ë ‚ ÌËı ÓÚ-
ÍÎ‡‰˚‚‡˛ÚÒfl Á‡Ô‡ÒÌ˚Â ‚Â˘ÂÒÚ‚‡ ‰Îfl ËÒÔÓÎ¸ÁÓ‚‡-

ÌËfl ÔË ÔÓ‡ÒÚ‡ÌËË, ÌÓ ËÁ-Á‡ ‚˚Ò˚ı‡ÌËfl ÒÂÏÂÌË
˝ÚÓÚ ÔÓˆÂÒÒ ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl. ÇÓÁÓ·ÌÓ‚ÎÂÌËÂ ‡Ò-
ÚflÊÂÌËfl ÔÓËÒıÓ‰ËÚ ÔË ÔÓ‡ÒÚ‡ÌËË, ÌÓ ÔË ÛÒÎÓ-
‚ËË ‰ÓÒÚ‡ÚÓ˜ÌÓ„Ó ‚Ó‰ÓÒÌ‡·ÊÂÌËfl.

ÑÎfl ÍÓÏÔÂÚÂÌÚÌ˚ı Í Ì‡˜‡ÎÛ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ
ÓÒÂ‚˚ı Ó„‡ÌÓ‚ Á‡Ó‰˚¯‡ ‚Ó‰‡ fl‚ÎflÂÚÒfl ÚË„„Â-
ÓÏ ËÌËˆË‡ˆËË ÓÒÚ‡ (é·Û˜Â‚‡, ÄÌÚËÔÓ‚‡, 1997;

 

Obroucheva

 

, 1999). ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ÂÒÎË Á‡‰ÂÊ‡Ú¸
ÔÓ„ÎÓ˘ÂÌËÂ ‚Ó‰˚ Ì‡·Ûı‡˛˘ËÏË ÒÂÏÂÌ‡ÏË, ÔÓÏÂÒ-
ÚË‚ Ëı ‚ ÓÒÏÓÚËÍ, ÚÓ ÓÌË ÌÂ ÔÓ‡ÒÚÛÚ, Ú. Â. ÍÎÂÚÍË
ÌÂ Ì‡˜ÌÛÚ ‡ÒÚfl„Ë‚‡Ú¸Òfl, ÔÓÍ‡ ÓÒÏÓÚËÍ ÌÂ ·Û‰ÂÚ
Û‰‡ÎÂÌ (ËÒ. 2) (é·Û˜Â‚‡, ÄÌÚËÔÓ‚‡, 1999). èÓÒÎÂ
ÔÂÂÌÓÒ‡ Ì‡ ‚Ó‰Û ÒÂÏÂÌ‡ ·˚ÒÚÓ Ì‡˜ËÌ‡˛Ú ÔÓ‡Ò-
Ú‡Ú¸. é˜ÂÌ¸ Ì‡„Îfl‰Ì˚È ÔËÏÂ ·˚Î ÔË‚Â‰ÂÌ
Ä.í.

 

 

 

åÓÍÓÌÓÒÓ‚˚Ï (ÎË˜ÌÓÂ ÒÓÓ·˘ÂÌËÂ): ‚Ó ‚Â-
Ïfl Â„Ó ˝ÍÒÔÂ‰ËˆËË ‚ åÓÌ„ÓÎË˛ ‚˚Ô‡Î ‰ÓÊ‰¸, ÌÂ-
ÓÊË‰‡ÌÌ˚È ‚ ˝ÚËı ÏÂÒÚ‡ı ‰Îfl Á‡ÒÛ¯ÎË‚Ó„Ó ÒÂÁÓÌ‡,
Ë ÛÊÂ Ì‡ ÒÎÂ‰Û˛˘ËÈ ‰ÂÌ¸ ÔÛÒÚ˚Ìfl ÔÓÍ˚Î‡Ò¸ ÁÂÎÂ-
ÌÓÈ “˘ÂÚÍÓÈ” Ú‡‚˚.

 

ùíÄèõ êÄëíüÜÖçàü 
à àï éëéÅÖççéëíà

 

ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ˜‡ÒÚÓ ÓÔÂ‰ÂÎfl˛Ú Í‡Í ÓÒÚ
Ò ‚˚ÒÓÍÓÈ ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ÒÍÓÓÒÚ¸˛ (à‚‡ÌÓ‚,
1978). ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÒÍÓÓÒÚ¸ ÓÒ-
Ú‡ ÍÎÂÚÓÍ ‚ ÁÓÌÂ ‡ÒÚflÊÂÌËfl ‚˚¯Â ‚ 5–10 ‡Á, ˜ÂÏ
‚ ÏÂËÒÚÂÏÂ. èÂÂıÓ‰ ÓÚ ÏÂ‰ÎÂÌÌÓ ‡ÒÚÛ˘ÂÈ ÏÂË-
ÒÚÂÏ‡ÚË˜ÂÒÍÓÈ ÍÎÂÚÍË Í ·˚ÒÚÓÏÛ ÓÒÚÛ ‡ÒÚflÊÂ-
ÌËÂÏ, Ú. Â. ÛÒÍÓÂÌËÂ ÓÒÚ‡ ÍÎÂÚÍË, ı‡‡ÍÚÂÂÌ ‰Îfl
„‡ÌËˆ˚ ÏÂÊ‰Û ÏÂËÒÚÂÏÓÈ Ë ÁÓÌÓÈ ‡ÒÚflÊÂÌËfl.
Å˚ÒÚ˚È ÓÒÚ ÍÎÂÚÍË ‚ ‰ÎËÌÛ ÔÓËÒıÓ‰ËÚ Ì‡ ÔÓ-
ÚflÊÂÌËË ÁÓÌ˚ ‡ÒÚflÊÂÌËfl, ‡ Á‡ÚÂÏ ÂÁÍÓ ÓÒÚ‡Ì‡‚-
ÎË‚‡ÂÚÒfl ‚ ÂÂ ÍÓÌˆÂ. éÚÌÓÒËÚÂÎ¸Ì‡fl ÒÍÓÓÒÚ¸ ÓÒ-

 

30 40 50 60
0

40

80

20

60

100

 

7

9

9

9
8–99–10

11
8

3

35

7

6

 

êËÒ. 1.

 

 ëÔÓÒÓ·ÌÓÒÚ¸ Í ÔÓ‡ÒÚ‡ÌË˛ Û ÒÂÏflÌ ÚÓÌÍÓ‚Ó-
ÎÓÍÌËÒÚÓ„Ó ıÎÓÔ˜‡ÚÌËÍ‡, ÒÓ·‡ÌÌ˚ı ‚ ‡ÁÌ˚Â ÒÓÍË
ÒÓÁÂ‚‡ÌËfl Ë ÔÓÏÂ˘ÂÌÌ˚ı ‚ ÓÔÚËÏ‡Î¸Ì˚Â ÛÒÎÓ‚Ëfl.
èÓ ÓÒË ‡·ÒˆËÒÒ – ‚ÓÁ‡ÒÚ ÒÂÏflÌ, ÒÛÚ ÔÓÒÎÂ ˆ‚ÂÚÂÌËfl;
ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÔÓ‡ÒÚ‡ÌËÂ, %; 

 

3

 

, 

 

5–11– 

 

‰ÎËÚÂÎ¸-
ÌÓÒÚ¸ ÔÓ‡ÒÚ‡ÌËfl, ÒÛÚ. 
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êËÒ. 2.

 

 á‡‚ËÒËÏÓÒÚ¸ ÔÓ‡ÒÚ‡ÌËfl ‚˚¯Â‰¯Ëı ËÁ ÔÓÍÓfl
ÒÂÏflÌ ÍÓÌÒÍÓ„Ó Í‡¯Ú‡Ì‡, ËÏÂ˛˘Ëı ‚˚ÒÓÍÛ˛ ‚Î‡Ê-
ÌÓÒÚ¸ ÓÒÂ‚˚ı Ó„‡ÌÓ‚ – 65%, ÓÚ ÔÓ‚˚¯ÂÌËfl Ó‚Ó‰ÌÂÌ-
ÌÓÒÚË ÓÒÂ‚˚ı Ó„‡ÌÓ‚ Á‡Ó‰˚¯‡ ÒÂÏÂÌË. 
èÓ ÓÒË ‡·ÒˆËÒÒ: 

 

I

 

 – ÒÚ‡ÚËÙËÍ‡ˆËfl, ÌÂ‰; 

 

II

 

 – Ì‡·Ûı‡-
ÌËÂ, ÒÛÚ. èÓ ÓÒË Ó‰ËÌ‡Ú – ‚Î‡ÊÌÓÒÚ¸ ÓÒÂ‚˚ı Ó„‡ÌÓ‚,
% Ì‡ Ò˚ÓÈ ‚ÂÒ.
àÌÍÛ·‡ˆËfl: (

 

�

 

) – ‚ ‚Ó‰Â, (

 

�

 

) – ‚ 30-%-ÌÓÏ ‡ÒÚ‚ÓÂ ÔÓ-
ÎË˝ÚËÎÂÌ„ÎËÍÓÎfl (èùÉ); (

 

↓

 

) – ÔÓ‡ÒÚ‡ÌËÂ 50% ÒÂÏflÌ.

 

2
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é·Û˜Â‚‡

 

Ú‡ ÍÎÂÚÓÍ ‚ ÎËÒÚ¸flı, ÔÎÓ‰‡ı Ë ÒÚÂ·Îflı „Ó‡Á‰Ó ÌË-
ÊÂ, ˜ÂÏ ‚ ÍÓÌflı (à‚‡ÌÓ‚, 1978).

ÇÂÏfl Ì‡˜‡Î‡ ‡ÒÚflÊÂÌËfl, Í‡Í ·˚ÎÓ ÒÍ‡Á‡ÌÓ,
ÓÔÂ‰ÂÎflÂÚÒfl ÓÍÓÌ˜‡ÌËÂÏ ‚ÂÏÂÌË ÊËÁÌË ÍÎÂÚÍË
‚ ÏÂËÒÚÂÏÂ. ëÓ·ÒÚ‚ÂÌÌÓ ÔÂÂıÓ‰ Í ‡ÒÚflÊÂÌË˛
ÔÓËÒıÓ‰ËÚ ÔÓ˜ÚË ÒÍ‡˜ÍÓÏ ‚ ‰‚Ûı-ÚÂı ÍÎÂÚÍ‡ı Ì‡
„‡ÌËˆÂ ÁÓÌ˚ ÏÂËÒÚÂÏ˚ Ë ‡ÒÚflÊÂÌËfl, ˜ÚÓ ‚Ë‰-
ÌÓ ÌÂ ÚÓÎ¸ÍÓ Ì‡ ÔÂÔ‡‡Ú‡ı ÔÓ ÂÁÍÓÏÛ Û‚ÂÎË˜Â-
ÌË˛ ‰ÎËÌ ÍÎÂÚÓÍ, ÌÓ Ë ÔË ÚÓ˜ÌÓÈ Â„ËÒÚ‡ˆËË
ÓÒÚ‡ ÍÎÂÚÓÍ Í‡Ê‰Ó„Ó ÍÓÌfl Ò ÔÓÏÓ˘¸˛ ‚Ë‰ÂÓÍ‡-
ÏÂ˚ Ë ÏËÍÓÒÍÓÔ‡ (

 

Van

 

 

 

der

 

 

 

Weele

 

 

 

et

 

 

 

al

 

., 2003).
åÌÓ„ËÂ ËÒÒÎÂ‰Ó‚‡ÚÂÎË ÓÔËÒ˚‚‡˛Ú ˝ÚÓÚ ÔÓˆÂÒÒ
Í‡Í ÔÓÒÚÂÔÂÌÌÓ ÛÒÍÓfl˛˘ËÈÒfl, ˜ÚÓ Ó·˙flÒÌflÂÚÒfl
ÎË·Ó ÛÒÂ‰ÌÂÌËÂÏ ÏÌÓ„Ëı ÍÓÌÂÈ, ÎË·Ó Ò„Î‡ÊË‚‡-
ÌËÂÏ ÍË‚˚ı ÓÒÚ‡ ÔË Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ Ó·‡·ÓÚ-
ÍÂ. êÂÁÍËÈ ÔÂÂÎÓÏ ÍË‚˚ı ÒÍÓÓÒÚË ÓÒÚ‡ ÍÎÂ-
ÚÓÍ ÍÓÌfl, Ì‡˜ËÌ‡˛˘Ëı ‡ÒÚfl„Ë‚‡Ú¸Òfl, ÔÓÍ‡Á‡Ì
Ì‡ ËÒ. 3. í‡ÍÓÈ ÔÂÂıÓ‰ ÔÓËÒıÓ‰ËÚ Ó‰ÌÓ‚ÂÏÂÌ-

ÌÓ ‚Ó ‚ÒÂı ÚÍ‡Ìflı ÍÓÌfl, ˜ÚÓ Ò‚ÓÈÒÚ‚ÂÌÌÓ ÒËÏ-
ÔÎ‡ÒÚÌÓÏÛ ÚËÔÛ ÓÒÚ‡ (à‚‡ÌÓ‚, 1974). çÂÍÓÚÓ˚Â
ËÒÒÎÂ‰Ó‚‡ÚÂÎË (

 

Baluska

 

 

 

et

 

 

 

al

 

., 1990, 1995) ‚˚‰ÂÎfl-
˛Ú ‰‡ÊÂ ̂ ÂÎÛ˛ “ÔÂÂıÓ‰ÌÛ˛” ÁÓÌÛ, ÒÓÒÚÓfl˘Û˛ ËÁ
ÔÓÒÚÏËÚÓÚË˜ÂÒÍËı ÍÎÂÚÓÍ, ‡ÒÚÛ˘Ëı ËÁÓ‰Ë‡ÏÂÚ-
Ë˜ÂÒÍË Ë ‡ÒÔÓÎÓÊÂÌÌ˚ı ÏÂÊ‰Û ÏÂËÒÚÂÏÓÈ Ë
ÁÓÌÓÈ ËÌÚÂÌÒË‚ÌÓ„Ó ‡ÒÚflÊÂÌËfl. é‰Ì‡ÍÓ ÍÎÂÚÍË
‡ÁÌ˚ı ÚÍ‡ÌÂÈ Á‡Í‡Ì˜Ë‚‡˛Ú ÏËÚÓÚË˜ÂÒÍÛ˛ ‡Í-
ÚË‚ÌÓÒÚ¸ ÌÂÓ‰ÌÓ‚ÂÏÂÌÌÓ, ÓÚÎË˜‡˛ÚÒfl ÔÓ ‡ÁÏÂ-
‡Ï Ë ‰ÓÒÚË„‡˛Ú ËÁÓ‰Ë‡ÏÂÚË˜ÂÒÍÓÈ ÙÓÏ˚ ÌÂ-
ÒËÌıÓÌÌÓ (

 

Ivanov

 

, 1997). êÂÁÍËÈ Ó‰ÌÓ‚ÂÏÂÌÌ˚È
ÔÂÂıÓ‰ Í ‡ÒÚflÊÂÌË˛ ÍÎÂÚÓÍ ‡ÁÌ˚ı ÚÍ‡ÌÂÈ
(ËÒ. 3) ‚fl‰ ÎË ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í ÌÂÍÛ˛
“ÔÓ‰„ÓÚÓ‚ËÚÂÎ¸ÌÛ˛ ÁÓÌÛ”, ıÓÚfl ‡‚ÚÓ˚ (

 

Baluska

 

 

 

et

 

 

 

al

 

.,
1996) Ë ÓÚÏÂÚËÎË ‚ ·‡Á‡Î¸Ì˚ı ÍÎÂÚÍ‡ı ÏÂËÒÚÂ-
Ï˚ ‰ÂÁËÌÚÂ„‡ˆË˛ Ë ÂÓ„‡ÌËÁ‡ˆË˛ ÙËÎ‡ÏÂÌ-
ÚÓ‚ ‡ÍÚËÌ‡. 

êÓÒÚ ÍÎÂÚÓÍ ‡ÒÚflÊÂÌËÂÏ ‚ ÍÓÌflı Ë ‰Û„Ëı Ó-
„‡Ì‡ı ÓÔËÒ˚‚‡˛Ú Ó·˚˜ÌÓ Í‡Í “ÍËÒÎ˚È ÓÒÚ”, Ó‰Ì‡-
ÍÓ Ò‡Ï Ì‡˜‡Î¸Ì˚È ÒÍ‡˜ÓÍ ÒÍÓÓÒÚË ÓÒÚ‡ Â„ÛÎË-
ÛÂÚÒfl Í‡ÍËÏ-ÚÓ ‰Û„ËÏ ÒÔÓÒÓ·ÓÏ, ÔÓÒÍÓÎ¸ÍÛ Ó·-
‡·ÓÚÍ‡ ÍÓÌÂÈ ÍËÒÎ˚Ï ·ÛÙÂÓÏ, ÙÛÁËÍÓÍˆËÌÓÏ
(ÒÚËÏÛÎflÚÓÓÏ ‚˚‰ÂÎÂÌËfl ÔÓÚÓÌÓ‚), 

 

ÓÚÓ

 

-‚‡Ì‡-
‰‡ÚÓÏ Ë ‰Ë˝ÚËÎÒÚËÎ¸·ÂÒÚÓÎÓÏ (Â„Ó ËÌ„Ë·ËÚÓ‡-
ÏË) ÌÂ ÓÍ‡Á˚‚‡Î‡ ‚ÎËflÌËfl Ì‡ ÒÍ‡˜ÍÓÓ·‡ÁÌ˚È ÔÂ-
ÂıÓ‰ Í ‡ÒÚflÊÂÌË˛ (åÂÒÂÌÍÓ, à‚‡ÌÓ‚, 2005). àÁ-
‚ÂÒÚÌÓ Ú‡ÍÊÂ ËÁ ËÒÒÎÂ‰Ó‚‡ÌËÈ ÅÛÒÚÂÏ‡, ˜ÚÓ ÌË
‡ÛÍÒËÌ˚, ÌË ‡ÌÚË‡ÛÍÒËÌ˚ ÌÂ ‚ÎËfl˛Ú Ì‡ ÔÂÂıÓ‰
ÍÎÂÚÓÍ ÍÓÌfl Í ‡ÒÚflÊÂÌË˛. 

èË ÔÓ‡ÒÚ‡ÌËË ÒÂÏflÌ ÓÒÚ ‡ÒÚflÊÂÌËÂÏ Ì‡-
˜ËÌ‡ÂÚÒfl ÌÂ Ú‡Í ÂÁÍÓ Ë „Ó‡Á‰Ó ÏÂ‰ÎÂÌÌÂÂ, ˜ÂÏ ‚
ÍÓÌflı. ç‡˜‡ÎÓ ‡ÒÚflÊÂÌËfl ‚ ÒÂÏÂÌ‡ı Â‡ÎËÁÛÂÚÒfl
‚ Ì‡ÍÎÂ‚˚‚‡ÌËË, Ú. Â. ‚ ÔÓ˚‚Â ÒÂÏÂÌÌÓÈ ÍÓÊÛ˚
‡ÒÚÛ˘ËÏË ÓÒÂ‚˚ÏË Ó„‡Ì‡ÏË Á‡Ó‰˚¯‡. Ñ‡ÊÂ
ÔË ÔÓÎÌÓÒÚ¸˛ ‡ÍÚË‚ËÓ‚‡ÌÌÓÏ ÓÒÌÓ‚ÌÓÏ ÏÂÚ‡·Ó-
ÎËÁÏÂ ‰Îfl Ì‡˜‡Î‡ ÔÓ‡ÒÚ‡ÌËfl ÚÂ·ÛÂÚÒfl Á‡ÔÛÒÍ
‰‚Ûı ÔÓˆÂÒÒÓ‚: Ì‡ÍÓÔÎÂÌËÂ ÓÒÏÓÚËÍÓ‚ ‚ ÍÎÂÚÍ‡ı
Á‡Ó‰˚¯Â‚ÓÈ ÓÒË Ë ‡ÁÏfl„˜ÂÌËÂ ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË
‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓÒÚÛÔÎÂÌËfl ÔÓÚÓÌÓ‚ ËÁ ˆËÚÓÔÎ‡Á-
Ï˚ (“ÍËÒÎ˚È ÓÒÚ”) (é·Û˜Â‚‡, ÄÌÚËÔÓ‚‡, 1997,
1999; 

 

Obroucheva

 

, 1999). ì‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË
ÓÒÏÓÚËÍÓ‚ ÔÓÁ‚ÓÎflÂÚ ÍÎÂÚÍÂ ÔÓ„ÎÓ˘‡Ú¸ ‰ÓÔÓÎÌË-
ÚÂÎ¸Ì˚Â ÍÓÎË˜ÂÒÚ‚‡ ‚Ó‰˚ Ë ÒÓÁ‰‡‚‡Ú¸ ÚÛ„ÓÌÓÂ
‰‡‚ÎÂÌËÂ Ì‡ ÍÎÂÚÓ˜Ì˚Â ÒÚÂÌÍË, ÍÓÚÓ˚Â ‡Á˚ı-
Îfl˛ÚÒfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ‚˚‰ÂÎÂÌËfl ‚ ÌËı ÔÓÚÓÌÓ‚ ËÁ
ˆËÚÓÔÎ‡ÁÏ˚ ç

 

+

 

-Äíî‡ÁÓÈ, ÎÓÍ‡ÎËÁÓ‚‡ÌÌÓÈ ‚ ÔÎ‡Á-
Ï‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ. èÓ‰ ‰‡‚ÎÂÌËÂÏ ÚÛ„Ó‡
Ó·ÓÎÓ˜Í‡ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ Ó·˙ÂÏÂ Ë ÂÂ “‰ÓÒÚ‡Ë‚‡-
ÌËÂ” Á‡ÍÂÔÎflÂÚ ‰ÓÒÚË„ÌÛÚÓÂ Û‚ÂÎË˜ÂÌËÂ Ó·˙ÂÏ‡. 

í‡ÍÓ‚‡ ÔËÌˆËÔË‡Î¸Ì‡fl ÒıÂÏ‡ ÔÓˆÂÒÒÓ‚, ÓÒÛ-
˘ÂÒÚ‚Îfl˛˘Ëı ‡ÒÚflÊÂÌËÂ ‡ÒÚËÚÂÎ¸ÌÓÈ ÍÎÂÚÍË. ä
Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË ÓÌ‡ ‰ÓÔÓÎÌÂÌ‡ ˆÂÎ˚Ï fl‰ÓÏ
ËÒÒÎÂ‰Ó‚‡ÌËÈ. Ç ˜‡ÒÚÌÓÒÚË, ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÓÒÚÛÔ-
ÎÂÌËÂ ‚Ó‰˚ ‚ ‡ÒÚfl„Ë‚‡˛˘ËÂÒfl ÍÎÂÚÍË Ó·ÎÂ„˜‡ÂÚ-
Òfl ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂÏ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚, ‚ ÔÂ‚Û˛
Ó˜ÂÂ‰¸ ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ (ÔÎ‡ÁÏ‡ÎÂÏ-
ÏÂ), ÓÒÏÓÚË˜ÂÒÍ‡fl ÔÓÌËˆ‡ÂÏÓÒÚ¸ ÍÓÚÓÓÈ ÎËÏË-
ÚËÛÂÚ ÔÓÒÚÛÔÎÂÌËÂ ‚Ó‰˚ (ÒÏ. ÌËÊÂ). ê‡ÒÚflÊÂÌËÂ
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êËÒ. 3.

 

 êÂÁÍÓÂ ‚ÓÁ‡ÒÚ‡ÌËÂ ÒÍÓÓÒÚË ÓÒÚ‡ ÔË ÔÂÂ-
ıÓ‰Â ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ ÍÓÌfl Í ‡ÒÚflÊÂÌË˛
Û ̃ ÂÚ˚Âı ‡ÒÚÂÌËÈ: 

 

‡

 

 – ‡ÎËÒÒÛÏ‡, 

 

·

 

 – Ò‡Î‡Ú‡, 

 

‚

 

 – ÚÓÏ‡-
Ú‡, 

 

„

 

 – ÚËÏÓÙÂÂ‚ÍË (ÔÓ: 

 

Van

 

 

 

der

 

 

 

Weele

 

 

 

et

 

 

 

al

 

., 2003).
èÓ ÓÒË ‡·ÒˆËÒÒ – ‡ÒÒÚÓflÌËÂ ÓÚ ÔÓÍÓfl˘Â„ÓÒfl ˆÂÌÚ‡,
ÏÍÏ; ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÒÍÓÓÒÚ¸ ÓÒÚ‡, ÏÍÏ/ÏËÌ.
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ÍÎÂÚÓÍ ‡ÁÎË˜Ì˚ı Ó„‡ÌÓ‚ ı‡‡ÍÚÂËÁÛÂÚÒfl ‡ÍÚË‚-
ÌÓÈ ˝ÍÒÔÂÒÒËÂÈ ÒÔÂˆËÙË˜Ì˚ı ‡Í‚‡ÔÓËÌÓ‚, Ó·‡-
ÁÛ˛˘Ëı ‚Ó‰Ì˚Â Í‡Ì‡Î˚ Í‡Í ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ
ÏÂÏ·‡ÌÂ, Ú‡Í Ë ‚ ÚÓÌÓÔÎ‡ÒÚÂ (

 

Fricke

 

, 

 

Chaumont

 

,
2006). í‡Í‡fl ˝ÍÒÔÂÒÒËfl ·˚Î‡ ÓÚÏÂ˜ÂÌ‡ ÚÓÎ¸ÍÓ ‚
ÁÓÌÂ ‡ÒÚflÊÂÌËfl ÍÓÌÂÈ 

 

Arabidopsis

 

, ÌÓ ÓÚÒÛÚÒÚ‚Ó-
‚‡Î‡ ‚ ÏÂËÒÚÂÏÂ Ë ‚ ·ÓÎÂÂ ‚ÁÓÒÎ˚ı ÍÎÂÚÍ‡ı
(

 

Ludevid

 

 

 

et

 

 

 

al

 

., 1992).

Ç ÓÚÌÓ¯ÂÌËË ÏÂı‡ÌËÁÏ‡ “ÍËÒÎÓ„Ó ÓÒÚ‡” ÔÓÍ‡-
Á‡ÌÓ, ˜ÚÓ ÔÓ‚˚¯ÂÌËÂ ÒÍÓÓÒÚË ‚˚‰ÂÎÂÌËfl ÔÓÚÓ-
ÌÓ‚ ÔË ‡ÒÚflÊÂÌËË ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl Û‚ÂÎË˜ÂÌËÂÏ
‚ ÔÎ‡ÁÏ‡ÎÂÏÏÂ ‰ÓÎË 14-3-3-·ÂÎÍÓ‚, Û˜‡ÒÚ‚Û˛˘Ëı ‚
Â„ÛÎflˆËË ‡ÍÚË‚ÌÓÒÚË ç

 

+

 

-Äíî‡Á˚ (ò‡Ì¸ÍÓ Ë ‰.,
2003). ÄÍÚË‚‡ÚÓ ç

 

+

 

-Äíî‡Á˚ ÙÛÁËÍÓÍˆËÌ ÒÚËÏÛ-
ÎËÛÂÚ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ÔË ÔÓ‡ÒÚ‡ÌËË (é·-
Û˜Â‚‡, ÄÌÚËÔÓ‚‡, 2004); Â„Ó ÒÓ‰ÂÊ‡ÌËÂ ‚ÓÁ‡ÒÚ‡-
ÂÚ ‚ ‡ÒÚfl„Ë‚‡˛˘ËıÒfl ÍÎÂÚÍ‡ı (

 

Antipova

 

 

 

et

 

 

 

al

 

.,
2003). ÑÛ„ÓÈ ‡ÍÚË‚‡ÚÓ ÔÓÚÓÌÌÓÈ ÔÓÏÔ˚ – ËÌ‰Ó-
ÎËÎÛÍÒÛÒÌ‡fl ÍËÒÎÓÚ‡ – ÒÚËÏÛÎËÛÂÚ ‡ÒÚflÊÂÌËÂ
˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ı Í ‡ÛÍÒËÌÛ ÚÍ‡ÌÂÈ ‚ ÒÚÂ·Îflı, ˜Â-
Â¯Í‡ı ÎËÒÚ¸Â‚, ÍÓÌflı (‚ ÌËÁÍËı ÍÓÌˆÂÌÚ‡ˆËflı)
Ë ÍÓÎÂÓÔÚËÎflı (

 

Evans

 

, 1978). èÓ‰ÍËÒÎÂÌËÂ Ó·ÓÎÓ-
˜ÂÍ ‚ ÓÚ‚ÂÚ Ì‡ ‡ÛÍÒËÌ Ì‡˜ËÌ‡ÂÚÒfl ·˚ÒÚÓ, Ë ÛÒÍÓÂ-
ÌËÂ ÓÒÚ‡ ÔÓËÒıÓ‰ËÚ ˜ÂÂÁ 10–20 ÏËÌ (èÓÎÂ‚ÓÈ Ë
‰., 1989). ç‡fl‰Û Ò ‡ÍÚË‚‡ˆËÂÈ “ÍËÒÎÓ„Ó ÓÒÚ‡”
‚ÓÁÏÓÊÌ˚ Ë ‰Û„ËÂ ÚÓ˜ÍË ÔËÎÓÊÂÌËfl ‰ÂÈÒÚ‚Ëfl
‡ÛÍÒËÌ‡ (ò‡Ó‚‡, 2004).

èÓ‰Ó·ÌÓ ËÁÛ˜ÂÌ˚ ÒÓ·˚ÚËfl, ÔÓËÒıÓ‰fl˘ËÂ ‚
Ó·ÓÎÓ˜Í‡ı ÍÎÂÚÓÍ, ÔÂÂıÓ‰fl˘Ëı Í ‡ÒÚflÊÂÌË˛,
‡ÒÚfl„Ë‚‡˛˘ËıÒfl Ë ÔÂÍ‡˘‡˛˘Ëı ‡ÒÚflÊÂÌËÂ
(ò‡Ó‚‡, 2004; 

 

De

 

 

 

Cnodder

 

 

 

et

 

 

 

al

 

., 2006). ê‡ÒÚflÊÂÌËÂ
ÍÎÂÚÍË ÓÔÂ‰ÂÎflÂÚÒfl ‡ÒÚflÊËÏÓÒÚ¸˛ ÍÎÂÚÓ˜Ì˚ı
ÒÚÂÌÓÍ, ÍÓÚÓ‡fl Á‡‚ËÒËÚ ÓÚ ÒÓÒÚ‡‚‡ Ë ÒÚÛÍÚÛ˚ ÓÒ-
ÌÓ‚Ì˚ı ÍÓÏÔÓÌÂÌÚÓ‚, ÔÓ˜ÌÓÒÚË ÔÓÔÂÂ˜Ì˚ı Ò¯Ë-
‚ÓÍ ÏÂÊ‰Û ÌËÏË Ë ÓÚ Ëı ËÁÏÂÌÂÌËÈ ‚ ÍËÒÎÓÈ ÒÂ‰Â.
èÂ‚Ë˜Ì‡fl ÍÎÂÚÓ˜Ì‡fl ÒÚÂÌÍ‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ
ÒÓ˜ÂÚ‡ÌËÂ ÚÂı ÒÚÛÍÚÛÌ˚ı ÒÂÚÂÈ – ˆÂÎÎ˛ÎÓÁÓ-
„ÂÏËˆÂÎÎ˛ÎÓÁÌÓÈ, ÔÂÍÚËÌÓ‚ÓÈ Ë ·ÂÎÍÓ‚ÓÈ, ÍÓÚÓ-
˚Â ‚Á‡ËÏÓÔÓÌËÍ‡˛Ú Ë ‚ÎËfl˛Ú ‰Û„ Ì‡ ‰Û„‡
(ò‡Ó‚‡, 2004). ëÓÒÚ‡‚ Ëı Ë ıËÏË˜ÂÒÍ‡fl ÔËÓ‰‡
ÔÓÔÂÂ˜Ì˚ı ÏÓÒÚËÍÓ‚ ÏÂÊ‰Û ÌËÏË ÓÚÎË˜‡˛ÚÒfl Û
‰‚Û‰ÓÎ¸Ì˚ı Ë ÁÎ‡ÍÓ‚. èË ÔÓ‰ÍËÒÎÂÌËË ÔÓËÒıÓ-
‰ËÚ ÓÒÎ‡·ÎÂÌËÂ ÔÓÔÂÂ˜Ì˚ı ‚Ó‰ÓÓ‰Ì˚ı Ò‚flÁÂÈ
ÏÂÊ‰Û ÔÓÎËÏÂ‡ÏË, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ ÏÂÊ‰Û ˆÂÎ-
Î˛ÎÓÁÓÈ Ë ÔËÎÂÊ‡˘ËÏË „ÂÏËˆÂÎÎ˛ÎÓÁ‡ÏË, ˜ÚÓ
ÔÓÁ‚ÓÎflÂÚ ËÏ ÒÍÓÎ¸ÁËÚ¸ ‰Û„ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‰Û„‡.
çÂ‰‡‚ÌÓ ·˚ÎË ÓÚÍ˚Ú˚ ·ÂÎÍË ˝ÍÒÔ‡ÌÒËÌ˚, ‡ÍÚË-
‚ËÛÂÏ˚Â ÔË ÍËÒÎÓÏ ç; ÓÌË ‡Á˚‚‡˛Ú ‚ ÍËÒÎÓÈ
ÒÂ‰Â ‚Ó‰ÓÓ‰Ì˚Â Ò‚flÁË ÏÂÊ‰Û ˆÂÎÎ˛ÎÓÁÓÈ Ë „Â-
ÏËˆÂÎÎ˛ÎÓÁ‡ÏË Ë ÔÓ‚˚¯‡˛Ú ‡ÒÚflÊËÏÓÒÚ¸ Ó·Ó-
ÎÓ˜ÂÍ (

 

Cosgrove

 

, 1998, 1999). ÉÂÌ ˝ÍÒÔ‡ÌÒËÌ‡ ˝ÍÒ-
ÔÂÒÒËÛÂÚÒfl ËÏÂÌÌÓ ‚ ÁÓÌÂ ‡ÒÚflÊÂÌËfl ÍÓÌÂÈ
(

 

Lee

 

 

 

et

 

 

 

al

 

., 2003). äÓÏÂ ‡ÍÚË‚‡ˆËË ˝ÍÒÔ‡ÌÒËÌÓ‚
‚ÓÁÏÓÊÌ‡ Ú‡ÍÊÂ ‡ÍÚË‚‡ˆËfl ‚ ÍËÒÎÓÈ ÒÂ‰Â ÙÂ-
ÏÂÌÚÓ‚ „Î˛Í‡Ì‡Á, ÍÓÚÓ˚Â ÏÓ„ÛÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸
‡Á˚‚ „ÂÏËˆÂÎÎ˛ÎÓÁ (ÍÒËÎÓ„Î˛Í‡ÌÓ‚). èÂÍÚËÌÓ-
‚‡fl ÒÂÚ¸ ÔÓÌËÁ˚‚‡ÂÚ ‚Ò˛ Ó·ÓÎÓ˜ÍÛ Ë, ÙÓÏËÛfl
„ÂÎÂ‚Û˛ Ù‡ÁÛ, Â„ÛÎËÛÂÚ ÔÓ‰‚ËÊÌÓÒÚ¸ ˆÂÎÎ˛ÎÓÁ

Ë „ÂÏËˆÂÎÎ˛ÎÓÁ (ò‡Ó‚‡, 2004); ‚ ‡ÒÚÛ˘Ëı ÍÎÂÚ-
Í‡ı ÔÂÍÚËÌ˚ ·ÓÎÂÂ ÏÂÚÓÍÒËÎËÓ‚‡Ì˚.

ëÚËÏÛÎËÛ˛˘ÂÂ ‰ÂÈÒÚ‚ËÂ „Ë··ÂÂÎÎËÌÓ‚ Ì‡
‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ‚ ÏÂÊ‰ÓÛÁÎËflı ÒÚÂ·ÎÂÈ, ‚ ÍÓ-
ÎÂÓÔÚËÎflı Ë „ËÔÓÍÓÚËÎflı ‰‚Û‰ÓÎ¸Ì˚ı ‡ÒÚÂÌËÈ
(

 

Evans

 

, 1978), ‡ Ú‡ÍÊÂ Ì‡ ÓÒÚ Í‡ÎËÍÓ‚˚ı ÏÛÚ‡ÌÚÓ‚
ÏÓÊÂÚ ·˚Ú¸ Ó·˙flÒÌÂÌÓ ÔÓ‚˚¯ÂÌËÂÏ ‡ÍÚË‚ÌÓÒÚË
ÍÒËÎÓ„Î˛Í‡Ì˝Ì‰ÓÚ‡ÌÒ„ÎËÍÓÁËÎ‡Á˚, ÓÒÛ˘ÂÒÚ‚Îfl-
˛˘ÂÈ ÔÂÂÒÚÓÈÍÛ ‚ ˆÂÔÓ˜Í‡ı ÍÒËÎÓ„Î˛Í‡ÌÓ‚ ÔË
‡ÒÚflÊÂÌËË, ‡ Ú‡ÍÊÂ ‚ ÛÒËÎÂÌËË ÒËÌÚÂÁ‡ ˆÂÎÎ˛ÎÓ-
Á˚, „ÂÏËˆÂÎÎ˛ÎÓÁ Ë ÔÂÍÚËÌÓ‚ (ò‡Ó‚‡, 2004). ó‡Ò-
ÚÓ ÓÚÏÂ˜‡ÂÚÒfl ‡‰‰ËÚË‚ÌÓÂ ‰ÂÈÒÚ‚ËÂ ËÌ‰ÓÎËÎÛÍÒÛÒ-
ÌÓÈ ÍËÒÎÓÚ˚ Ë „Ë··ÂÂÎÎËÌ‡.

ùÚËÎÂÌ ÏÓÊÂÚ ÓÍ‡Á˚‚‡Ú¸ ÒÚËÏÛÎËÛ˛˘ÂÂ ‰ÂÈ-
ÒÚ‚ËÂ Ì‡ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ fl‰‡ Ó„‡ÌÓ‚ ‚ ÌËÁ-
ÍÓÈ ÍÓÌˆÂÌÚ‡ˆËË Ë ËÌ„Ë·ËÛ˛˘ÂÂ – ‚ ‚˚ÒÓÍÓÈ
(

 

Smalle

 

, 

 

Van

 

 

 

der

 

 

 

Straeten

 

, 1997; 

 

Le

 

 

 

et

 

 

 

al

 

., 2001).
éÒÚ‡ÌÓ‚Í‡ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ Ò‚flÁ‡Ì‡, ‚Ó-ÔÂ-

‚˚ı, Ò ÓÒÎ‡·ÎÂÌËÂÏ ÔÓ‰ÍËÒÎÂÌËfl ÍÎÂÚÓ˜Ì˚ı Ó·ÓÎÓ-
˜ÂÍ, Ú. Â. Ò ÔÂÍ‡˘ÂÌËÂÏ “ÍËÒÎÓ„Ó ÓÒÚ‡”. Ç ÒÎÛ˜‡Â
ÔÂÍ‡˘ÂÌËfl ‡ÒÚflÊÂÌËfl, ‚˚Á‚‡ÌÌÓ„Ó ÔÂ‰¯ÂÒÚ-
‚ÂÌÌËÍÓÏ ˝ÚËÎÂÌ‡ (‡ÏËÌÓˆËÍÎÓÔÓÔ‡ÌÍ‡·ÓÌÓ‚ÓÈ
ÍËÒÎÓÚÓÈ, Äñä), ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÓËÒıÓ‰ËÚ
˜‡ÒÚË˜Ì‡fl ËÌ‡ÍÚË‚‡ˆËfl ç

 

+

 

-Äíî‡Á˚ ‚ ÔÎ‡ÁÏ‡ÚË˜Â-
ÒÍÓÈ ÏÂÏ·‡ÌÂ, ˜ÚÓ ÔË‚Ó‰ËÚ Í ÔÓ‰˘ÂÎ‡˜Ë‚‡ÌË˛
Ó·ÓÎÓ˜ÂÍ (

 

De

 

 

 

Cnodder

 

 

 

et

 

 

 

al

 

., 2006). ëÛ˘ÂÒÚ‚ÂÌÌ˚Â ËÁ-
ÏÂÌÂÌËfl ÔÓËÒıÓ‰flÚ Ë ‚ Ò‡ÏËı ÍÎÂÚÓ˜Ì˚ı ÒÚÂÌÍ‡ı:
ÒÌËÊ‡ÂÚÒfl ÒÚÂÔÂÌ¸ ‡Á‚ÂÚ‚ÎÂÌÌÓÒÚË „ÂÏËˆÂÎÎ˛-
ÎÓÁ, Û‚ÂÎË˜Ë‚‡ÂÚÒfl ˜ËÒÎÓ ÔÓÔÂÂ˜Ì˚ı ‚Ó‰ÓÓ‰Ì˚ı
Ò‚flÁÂÈ ÏÂÊ‰Û ÌËÏË Ë ˆÂÎÎ˛ÎÓÁÓÈ Ë ‰ËÙÂÛÎ‡ÚÌ˚ı
Ò¯Ë‚ÓÍ ÏÂÊ‰Û ÏÓÎÂÍÛÎ‡ÏË „ÂÏËˆÂÎÎ˛ÎÓÁ (ò‡Ó-
‚‡, 2004); ‚ÓÁÌËÍ‡˛Ú ËÁÓ‰ËÚËÓÁËÌÓ‚˚Â ÏÓÒÚËÍË
‚ÌÛÚË ·ÂÎÍÓ‚ÓÈ ÒÂÚË ÏÂÊ‰Û ÓÍÒËÔÓÎËÌ·Ó„‡Ú˚ÏË
·ÂÎÍ‡ÏË, Ì‡ÔËÏÂ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ Äñä (

 

De

 

 

 

Cnod-
der

 

 

 

et

 

 

 

al

 

., 2006), ‡ Ú‡ÍÊÂ ÒÌËÊ‡ÂÚÒfl ÏÂÚÓÍÒËÎËÓ‚‡-
ÌËÂ ÔÂÍÚËÌÓ‚, ‚ ÂÁÛÎ¸Ú‡ÚÂ ˜Â„Ó ÓÌË ÔÂ‚‡˘‡˛Ú-
Òfl ‚ ÊÂÒÚÍËÈ ÔÂÍÚËÌÓ‚˚È „ÂÎ¸ ËÁ-Á‡ Ó·‡ÁÓ‚‡ÌËfl
ÔÂÍÚ‡ÚÓ‚ Í‡Î¸ˆËfl, ÒÓÂ‰ËÌfl˛˘Ëı ÏÓÎÂÍÛÎ˚ ÔÂÍÚË-
ÌÓ‚ (ò‡Ó‚‡, 2004).

ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ËÌ„Ë·ËÛÂÚÒfl ‡·ÒˆËÁÓ‚ÓÈ
ÍËÒÎÓÚÓÈ (

 

Evans

 

, 1978). àÌ„Ë·ËÓ‚‡ÌËÂ ‡ÒÚflÊÂ-
ÌËfl ËÏÂÂÚ ÏÂÒÚÓ ÔË ÌÂ‰ÓÒÚ‡ÚÍÂ ‚Ó‰˚, ÓÒÏÓÚË˜Â-
ÒÍÓÏ ÒÚÂÒÒÂ, Á‡ÒÓÎÂÌËË Ë ‰ÂÈÒÚ‚ËË ÚflÊÂÎ˚ı ÏÂ-
Ú‡ÎÎÓ‚, ‡ Ú‡ÍÊÂ ÔË ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÙËÚÓ-
„ÓÏÓÌÓ‚.

êÄëíüÜÖçàÖ äãÖíäà 
à ÇÄäìéãàáÄñàü

ì‚ÂÎË˜ÂÌËÂ ‡ÁÏÂÓ‚ ‡ÒÚËÚÂÎ¸ÌÓÈ ÍÎÂÚÍË Ì‡-
ÔflÏÛ˛ Ò‚flÁ‡ÌÓ Ò Ó·‡ÁÓ‚‡ÌËÂÏ Ë ÙÓÏËÓ‚‡ÌËÂÏ
‚ ÌÂÈ ·ÓÎ¸¯ÓÈ ˆÂÌÚ‡Î¸ÌÓÈ ‚‡ÍÛÓÎË, ÍÓÚÓ‡fl ÏÓ-
ÊÂÚ Á‡ÌËÏ‡Ú¸ ‚ Á‡ÍÓÌ˜Ë‚¯ÂÈ ÓÒÚ ÍÎÂÚÍÂ ‰Ó 90%
ÂÂ Ó·˙ÂÏ‡. Ç‡ÍÛÓÎ¸ – ÏÌÓ„ÓÙÛÌÍˆËÓÌ‡Î¸Ì˚È ÍÓÏ-
Ô‡ÚÏÂÌÚ, ‚ ÌÂÈ Ì‡Í‡ÔÎË‚‡ÂÚÒfl ÔÓÒÚÛÔË‚¯‡fl ‚
ÍÎÂÚÍÛ ‚Ó‰‡, ‚ ÍÓÚÓÓÈ ‡ÒÚ‚ÓÂÌ˚ ÏÌÓ„ËÂ ËÓÌ˚,
Ó„‡ÌË˜ÂÒÍËÂ ÍËÒÎÓÚ˚, ˜‡ÒÚË˜ÌÓ Ò‡ı‡‡, ‡ Ú‡ÍÊÂ
ÏÌÓ„ËÂ ‚ÚÓË˜Ì˚Â ÒÓÂ‰ËÌÂÌËfl. Ç Á‡ÍÓÌ˜Ë‚¯Ëı

2*



20

éçíéÉÖçÖá      ÚÓÏ 39      ‹ 1      2008

é·Û˜Â‚‡

ÓÒÚ ÍÎÂÚÍ‡ı ‚‡ÍÛÓÎË ÏÓ„ÛÚ ÒÓ‰ÂÊ‡Ú¸ ‡ÌÚÓˆË‡Ì˚,
‡ÎÍ‡ÎÓË‰˚, ÔÓÎËÙÂÌÓÎ˚, fl‰ „Î˛ÍÓÁË‰Ó‚ (Ì‡ÔË-
ÏÂ ÍÛÏ‡ËÎ„Î˛ÍÓÁË‰˚, „Î˛ÍÓÁË‰ „Ë··ÂÂÎÎËÌ‡
Éä1), Ò‡ÔÓÌËÌ˚ Ë Ú‡ÌÌËÌ˚ (Boller, Wiemken, 1986;
Marty, 1999). ëÓÒÚ‡‚ ‚‡ÍÛÓÎÂÈ Á‡‚ËÒËÚ ÓÚ ‚ÓÁ‡ÒÚ‡
ÍÎÂÚÍË Ë ÓÚ ÂÂ ÔËÌ‡‰ÎÂÊÌÓÒÚË Í ÚÂÏ ËÎË ËÌ˚Ï
ÚÍ‡ÌflÏ, Ó„‡Ì‡Ï Ë ‚Ë‰‡Ï ‡ÒÚÂÌËÈ. Ç ÒÔÂˆË‡ÎËÁË-
Ó‚‡ÌÌ˚ı ‚‡ÍÛÓÎflı ÏÓ„ÛÚ Ì‡Í‡ÔÎË‚‡Ú¸Òfl ‡ÎÎÂÎÓ-
ıËÏË˜ÂÒÍËÂ ÒÓÂ‰ËÌÂÌËfl, Û˜‡ÒÚ‚Û˛˘ËÂ ‚Ó ‚Á‡ËÏÓ-
‰ÂÈÒÚ‚ËË Ó‰ÌËı ‡ÒÚÂÌËÈ Ò ‰Û„ËÏË Ë Ò Ô‡ÚÓ„ÂÌ‡ÏË. 

Ç ÒÓÁÂ‚‡˛˘ÂÏ ÒÂÏÂÌË ÙÓÏËÓ‚‡ÌËÂ ‚‡ÍÛÓ-
ÎË ÔÓËÒıÓ‰ËÚ ÔË Á‡‚Â¯ÂÌËË ÔÓÁ‰ÌÂ„Ó ˝Ï·ËÓ-
„ÂÌÂÁ‡, Ë ‚‡ÍÛÓÎË ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‰Îfl ÓÚÎÓÊÂÌËfl
·ÂÎÍ‡ ‚ Á‡Ô‡Ò. Ç ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÍ‡ı ÓÒÂ‚˚ı
Ó„‡ÌÓ‚ Á‡Ó‰˚¯‡ Ú‡ÍËı ‚‡ÍÛÓÎÂÈ ÌÂ Ó·‡ÁÛÂÚÒfl.
á‡Ô‡ÒÌ˚Â ·ÂÎÍË ÒËÌÚÂÁËÛ˛ÚÒfl ‚ ̂ ËÚÓÔÎ‡ÁÏÂ, ÔÂÂ-
ÏÂ˘‡˛ÚÒfl ‚ ‡Ò¯ËÂÌËfl ˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓ„Ó Â-
ÚËÍÛÎÛÏ‡ (ùê) Ë Ò ÔÓÏÓ˘¸˛ ‚ÂÁËÍÛÎ ‡ÔÔ‡‡Ú‡ ÉÓÎ¸-
‰ÊË ËÎË ·ÓÎÂÂ ÍÛÔÌ˚ı ‚ÂÁËÍÛÎ ‰ÓÒÚ‡‚Îfl˛ÚÒfl ‚ ‚‡-
ÍÛÓÎË, ÍÓÚÓ˚Â ÔÂ‚‡˘‡˛ÚÒfl ‚ ·ÂÎÍÓ‚˚Â ÚÂÎ‡
(Marty, 1999; Park et al., 2004). é·ÓÎÓ˜Í‡ ‚‡ÍÛÓÎË
(ÚÓÌÓÔÎ‡ÒÚ) ‡ÒÚÂÚ Á‡ Ò˜ÂÚ ‚ÍÎ˛˜ÂÌËfl ÏÂÏ·‡Ì-
Ì˚ı ·ÂÎÍÓ‚, Ú‡ÍÊÂ ‰ÓÒÚ‡‚ÎflÂÏ˚ı ËÁ ùê Ò ÔÓÏÓ-
˘¸˛ ‡ÔÔ‡‡Ú‡ ÉÓÎ¸‰ÊË, ÌÓ ˝ÚÓÚ Ú‡ÌÒÔÓÚ ÓÒÛ-
˘ÂÒÚ‚ÎflÂÚÒfl „Ó‡Á‰Ó ÏÂ‰ÎÂÌÌÂÂ (Boller, Wiemken,
1986). 

èË ÔÓ‡ÒÚ‡ÌËË ‚ ·ÂÎÍÓ‚˚ı ÚÂÎ‡ı ÔÓËÒıÓ‰ËÚ
ÔÓÚÂÓÎËÁ Á‡Ô‡ÒÌ˚ı ·ÂÎÍÓ‚, Á‡ÔÛÒÍ‡ÂÏ˚È ÔÓ‚˚-

¯ÂÌËÂÏ Ó‚Ó‰ÌÂÌÌÓÒÚË ‰Ó 55% (é·Û˜Â‚‡ Ë ‰.,
1988). é·‡ÁÓ‚‡‚¯ËÂÒfl ‡ÏËÌÓÍËÒÎÓÚ˚ ËÒÔÓÎ¸ÁÛ-
˛ÚÒfl ‰Îfl ÒËÌÚÂÁ‡ ÌÓ‚˚ı ·ÂÎÍÓ‚, ‡ Ò‡ÏË ·ÂÎÍÓ‚˚Â
ÚÂÎ‡ ÔÂ‚‡˘‡˛ÚÒfl ‚ ‚‡ÍÛÓÎË. í‡Í ÔÓËÒıÓ‰ËÚ ‰Ó
ÔÓ‡ÒÚ‡ÌËfl ËÏÂÌÌÓ ‚ „ËÔÓÍÓÚËÎflı ‰‚Û‰ÓÎ¸Ì˚ı ÒÂ-
ÏflÌ; ÔÓ Ú‡ÍÓÈ ÊÂ ÒıÂÏÂ ‰Â„‡‰‡ˆËfl ·ÂÎÍÓ‚˚ı ÚÂÎ
ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ë ‚ Á‡Ô‡Ò‡˛˘Ëı Ó„‡Ì‡ı – ÒÂÏfl‰Ó-
Îflı, ÌÓ ÛÊÂ ÔÓÒÎÂ ÔÓ‡ÒÚ‡ÌËfl, ÔÓÒÍÓÎ¸ÍÛ ÍËÚË-
˜ÂÒÍ‡fl ‰Îfl Ì‡˜‡Î‡ ÔÓÚÂÓÎËÁ‡ ‚Î‡ÊÌÓÒÚ¸ ‰ÓÒÚË„‡-
ÂÚÒfl ‚ ÌËı „Ó‡Á‰Ó ÔÓÁÊÂ.

êÂ„ÂÌÂ‡ˆËfl ‚‡ÍÛÓÎÂÈ ËÁ ·ÂÎÍÓ‚˚ı ÚÂÎ fl‚ÎflÂÚ-
Òfl ÒÔÓÒÓ·ÓÏ ‚‡ÍÛÓÎËÁ‡ˆËË ‚ ÚÂı ÍÎÂÚÍ‡ı ÓÒÂ‚˚ı
Ó„‡ÌÓ‚ Á‡Ó‰˚¯‡, ÍÓÚÓ˚Â Ì‡˜‡ÎË ‡ÒÚfl„Ë‚‡Ú¸-
Òfl, ÙÓÏËÓ‚‡Ú¸ ‚‡ÍÛÓÎË Ë ·ÂÎÍÓ‚˚Â ÚÂÎ‡ Â˘Â
ÔË ÒÓÁÂ‚‡ÌËË ÒÂÏÂÌË, Ì‡ÔËÏÂ ‚ ÍÎÂÚÍ‡ı „ËÔÓ-
ÍÓÚËÎfl Û ‰‚Û‰ÓÎ¸Ì˚ı Ò „ËÔÓ„Â‡Î¸Ì˚Ï ÚËÔÓÏ ÔÓ-
‡ÒÚ‡ÌËfl. èË ÔÓ‡ÒÚ‡ÌËË ‚‡ÍÛÓÎËÁ‡ˆËfl ÍÎÂÚÍË
Ì‡˜ËÌ‡ÂÚÒfl Ë ÛÒËÎË‚‡ÂÚÒfl ‰Ó Ì‡˜‡Î‡ ÂÂ ‡ÒÚflÊÂ-
ÌËfl (ËÒ. 4) (é·Û˜Â‚‡ Ë ‰., 1993; Obroucheva,
1999). èÓÒÎÂ ËÌËˆË‡ˆËË ÓÒÚ‡ ‚ ÚÓÌÓÔÎ‡ÒÚÂ ÛÊÂ ÌÂ
Ó·Ì‡ÛÊË‚‡˛ÚÒfl ‡Í‚‡ÔÓËÌ˚, ÍÓÚÓ˚Â fl‚ÎflÎËÒ¸
Ï‡ÍÂ‡ÏË ÚÓÌÓÔÎ‡ÒÚ‡ ·ÂÎÍÓ‚˚ı ÚÂÎ (Willigen et al.,
2006; òËÊÌÂ‚‡ Ë ‰., 2007).

Ç ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÍ‡ı ‚‡ÍÛÓÎ¸ Í‡Í Ú‡-
ÍÓ‚‡fl Ë ·ÂÎÍÓ‚˚Â ÚÂÎ‡ ÓÚÒÛÚÒÚ‚Û˛Ú. àÏ ÔËÒÛ˘
ËÌÓÈ ÒÔÓÒÓ· ‚‡ÍÛÓÎËÁ‡ˆËË (Herman et al., 1994; Mar-
ty, 1999). “èÂ‰¯ÂÒÚ‚ÂÌÌËÍË” ·Û‰Û˘Ëı ‚‡ÍÛÓÎÂÈ
ÓÚ‰ÂÎfl˛ÚÒfl ÓÚ ˆËÒÚÂÌ ùê Ë ÔÓÔ‡‰‡˛Ú ‚ ‚ÂÁËÍÛÎ˚
‡ÔÔ‡‡Ú‡ ÉÓÎ¸‰ÊË (‡ÁÏÂÓÏ 0.1–0.3 ÏÍÏ), ÍÓÚÓ-
˚Â Á‡ÚÂÏ ÒÎË‚‡˛ÚÒfl, Ó·‡ÁÛfl ÔÓ‚‡ÍÛÓÎË (1 ÏÍÏ).
í‡ÍËÂ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÔÓ‚‡ÍÛÓÎË ÏÓÊÌÓ ‚Ë‰ÂÚ¸
‚ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÍ‡ı ÍÓÌÂÈ Ò ÔÓÏÓ˘¸˛
Ò‚ÂÚÓ‚Ó„Ó ÏËÍÓÒÍÓÔ‡. Ç ‰‡Î¸ÌÂÈ¯ÂÏ ÓÌË ÒÎË‚‡-
˛ÚÒfl, Ó·‡ÁÛfl ÌÂ·ÓÎ¸¯ËÂ ‚‡ÍÛÓÎË, ‡ ‚ ÔÂËÓ‰ ‡Ò-
ÚflÊÂÌËfl ÍÎÂÚÍË Ë ËÌÚÂÌÒË‚ÌÓ„Ó ÔÓÒÚÛÔÎÂÌËfl ‚Ó‰˚
ÙÓÏËÛ˛Ú ˆÂÌÚ‡Î¸ÌÛ˛ ‚‡ÍÛÓÎ¸. èË ÒÎËflÌËË
ÔÓ‚‡ÍÛÓÎÂÈ ÏÂÏ·‡Ì˚ Ó·˙Â‰ËÌfl˛ÚÒfl. ê‡ÒÚflÊÂ-
ÌËÂ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ÌÓ‚ÓÓ·‡ÁÓ‚‡ÌËÂÏ ·ÂÎÍÓ‚ ÚÓ-
ÌÓÔÎ‡ÒÚ‡, ˜ÚÓ ÒÎÂ‰ÛÂÚ ËÁ ‚ÓÁ‡ÒÚ‡ÌËfl ÍÓÎË˜ÂÒÚ‚‡
·ÂÎÍ‡ ÔËÓÙÓÒÙ‡Ú‡Á˚ (Maeshima, 1990) Ë ÚÓÌÓ-
ÔÎ‡ÒÚÌÓ„Ó ‡Í‚‡ÔÓËÌ‡ (Ludevid et al., 1992). í‡ÍÓ‚
Ì‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚È ÒÔÓÒÓ· Ó·‡ÁÓ‚‡ÌËfl
‚‡ÍÛÓÎÂÈ. 

ê‡Á‚ËÚËÂ ‚‡ÍÛÓÎÂÈ ËÎË ‚‡ÍÛÓÎflÌÓÈ ÒËÒÚÂÏ˚
ÏÂÌflÂÚ ÒÓÓÚÌÓ¯ÂÌËÂ ̂ ËÚÓÔÎ‡ÁÏ‡–‚‡ÍÛÓÎ¸ ‚ ÔÓÎ¸-
ÁÛ ÔÓÒÎÂ‰ÌÂÈ, ÔÓÒÍÓÎ¸ÍÛ Ó·˙ÂÏ ˆËÚÓÔÎ‡ÁÏ˚ ‚ÓÁ-
‡ÒÚ‡ÂÚ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓ ÔÓ Ò‡‚ÌÂÌË˛ Ò Ú‡ÍÓ‚˚Ï
‚‡ÍÛÓÎË (Fricke, Chaumont, 2006). ÇÏÂÒÚÂ Ò ÚÂÏ ‚‡-
ÍÛÓÎ¸ ÔÓ‰‰ÂÊË‚‡ÂÚ ‚˚ÒÓÍÓÂ ÓÚÌÓ¯ÂÌËÂ ÔÓ‚Âı-
ÌÓÒÚË ÍÎÂÚÍË Í Ó·˙ÂÏÛ ÔÓÚÓÔÎ‡ÁÏ˚, ̃ ÚÓ ÌÂÓ·ıÓ-
‰ËÏÓ ‰Îfl ËÌÚÂÌÒË‚ÌÓ„Ó Ó·ÏÂÌ‡ ‚Â˘ÂÒÚ‚‡ÏË Ë ËÌ-
ÙÓÏ‡ˆËÂÈ ÏÂÊ‰Û ÍÎÂÚÍÓÈ Ë ÒÂ‰ÓÈ (Marty, 1999). 

åÖíÄÅéãàáå êÄëíüÉàÇÄûôÖâëü 
äãÖíäà

àÌÚÂÌÒË‚Ì‡fl ‚‡ÍÛÓÎËÁ‡ˆËfl ÍÎÂÚÍË ‚Ó ‚ÂÏfl ‡Ò-
ÚflÊÂÌËfl ÒÓ˜ÂÚ‡ÂÚÒfl Ò ‚ÓÁ‡ÒÚ‡ÌËÂÏ ÍÓÎË˜ÂÒÚ‚‡ ˆË-
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êËÒ. 4. Ç‡ÍÛÓÎËÁ‡ˆËfl ÍÎÂÚÓÍ „ËÔÓÍÓÚËÎfl ‚ ÔÓ‡ÒÚ‡-
˛˘Ëı ÒÂÏÂÌ‡ı ÍÓÏÓ‚˚ı ·Ó·Ó‚, ÔÂ‰¯ÂÒÚ‚Û˛˘‡fl
ËÌËˆË‡ˆËË ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ.
èÓ ÓÒË ‡·ÒˆËÒÒ – ‚ÂÏfl Ì‡·Ûı‡ÌËfl ÒÂÏflÌ, ˜; ÔÓ ÓÒË Ó-
‰ËÌ‡Ú: I – ‰ÎËÌ‡ ÍÎÂÚÓÍ, ÏÍÏ; II – ÓÒÏÓÚË˜ÂÒÍËÈ ÔÓÚÂÌ-
ˆË‡Î ÍÎÂÚÓ˜ÌÓ„Ó ÒÓÍ‡, åè‡; III – ‚‡ÍÛÓÎËÁ‡ˆËfl (ÓÚÌÓ-
¯ÂÌËÂ ÔÎÓ˘‡‰Ë ‚‡ÍÛÓÎË Í ÔÎÓ˘‡‰Ë ÍÎÂÚÍË), %.
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ÚÓÔÎ‡ÁÏ˚, ıÓÚfl ˝ÚÓ Ë ÌÂ ·ÓÒ‡ÂÚÒfl ‚ „Î‡Á‡, ÔÓÒÍÓÎ¸-
ÍÛ ‚ ‚˚ÓÒ¯ÂÈ ÍÎÂÚÍÂ ˆËÚÓÔÎ‡ÁÏ‡ ÓÚÚÂÒÌÂÌ‡ Í Ó·Ó-
ÎÓ˜ÍÂ Ë Á‡ÌËÏ‡ÂÚ ÚÓÌÍËÈ ÔËÒÚÂÌÌ˚È ÒÎÓÈ.
äÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ ‚ ‡Ò˜ÂÚÂ Ì‡ Ó‰ÌÛ ÍÎÂÚÍÛ ÍÓÌfl
ÔË ‡ÒÚflÊÂÌËË ·ÓÎ¸¯Â ‚ 1.5–2 ‡Á‡, ̃ ÂÏ ‚ ÏÂËÒÚÂ-
Ï‡ÚË˜ÂÒÍÓÈ ÍÎÂÚÍÂ (é·Û˜Â‚‡, 1965; Obroucheva,
1975). ÄÌ‡ÎÓ„Ë˜Ì˚Â ‡Ò˜ÂÚ˚, ÔÓ‚Â‰ÂÌÌ˚Â ‰Îfl ÏÂ-
ËÒÚÂÏ˚ Ë ÁÓÌ˚ ‡ÒÚflÊÂÌËfl Û ÍÓÌÂÈ fl‰‡ ‡ÒÚÂ-
ÌËÈ, ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÍÓÎË˜ÂÒÚ‚Ó ‚ÒÂı ÓÒÌÓ‚Ì˚ı ÍÓÏ-
ÔÓÌÂÌÚÓ‚ ÒÛıÓ„Ó ‚Â˘ÂÒÚ‚‡ ‚˚¯Â ‚ ‡ÒÚfl„Ë‚‡˛˘Ëı-
Òfl ÍÎÂÚÍ‡ı. Ç ÓÒÌÓ‚Â Ëı ÒËÌÚÂÁ‡ ÎÂÊ‡Ú ÔÂ‚‡˘ÂÌËfl
ÔËÚÂÍ¯ÂÈ Í ÍÓÌflÏ Ò‡ı‡ÓÁ˚, ÍÓÚÓ‡fl ‡Á„ÛÊ‡-
ÂÚÒfl ËÁ ÙÎÓ˝Ï˚ Ì‡ „‡ÌËˆÂ ÏÂËÒÚÂÏ˚ Ë ÁÓÌ˚ ‡Ò-
ÚflÊÂÌËfl Ë ÔÓ‰‚Â„‡ÂÚÒfl „Ë‰ÓÎËÁÛ ËÌ‚ÂÚ‡ÁÓÈ ‰Ó
„Î˛ÍÓÁ˚ Ë ÙÛÍÚÓÁ˚. ó‡ÒÚ¸ Ò‡ı‡Ó‚ ËÒÔÓÎ¸ÁÛÂÚÒfl
Í‡Í ÒÛ·ÒÚ‡Ú ‰˚ı‡ÌËfl, ÍÓÚÓÓÂ ‚ ‡ÒÚfl„Ë‚‡˛˘ËıÒfl
ÍÎÂÚÍ‡ı ‚ 5–7 ‡Á ËÌÚÂÌÒË‚ÌÂÂ, ˜ÂÏ ‚ ÏÂËÒÚÂÏ‡ÚË-
˜ÂÒÍËı (é·Û˜Â‚‡, 1965; ï‡‚ÍËÌ, 1977). ìÒËÎÂÌËÂ
‰˚ı‡ÌËfl ÔÓËÒıÓ‰ËÚ Í‡Í ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡ÍÚË‚‡ˆËË
ÙÂÏÂÌÚÓ‚ „ÎËÍÓÎËÁ‡, ˆËÍÎ‡ äÂ·Ò‡ Ë „ÂÍÒÓÁÓÏÓ-
ÌÓÙÓÒÙ‡ÚÌÓ„Ó ÔÛÚË, Ú‡Í Ë Á‡ Ò˜ÂÚ ËÌÚÂÌÒË‚ÌÓ„Ó ÏË-
ÚÓıÓÌ‰ËÓ„ÂÌÂÁ‡, Ò‚flÁ‡ÌÌÓ„Ó Ò Û‚ÂÎË˜ÂÌËÂÏ ˜ËÒÎ‡
ÏËÚÓıÓÌ‰ËÈ Ë ‰ËÙÙÂÂÌˆËÓ‚ÍÓÈ Ëı ÒÚÛÍÚÛ˚
(ï‡‚ÍËÌ, 1977). Ç ıÓ‰Â ‰˚ı‡ÚÂÎ¸ÌÓ„Ó ÏÂÚ‡·ÓÎËÁÏ‡
ÌÂ ÚÓÎ¸ÍÓ Û‰Ó‚ÎÂÚ‚Ófl˛ÚÒfl ˝ÌÂ„ÂÚË˜ÂÒÍËÂ Á‡ÔÓ-
Ò˚ ‡ÒÚÛ˘ÂÈ ÍÎÂÚÍË, ÌÓ Ë Ó·‡ÁÛÂÚÒfl ˆÂÎ˚È fl‰ ÏÂ-
Ú‡·ÓÎËÚÓ‚, ÔÂ‚‡˘ÂÌËfl ÍÓÚÓ˚ı ÎÂÊ‡Ú ‚ ÓÒÌÓ‚Â
‚ÒÂı ‚Â‰Û˘Ëı ÔÓˆÂÒÒÓ‚ (ÒËÌÚÂÁ ‡ÏËÌÓÍËÒÎÓÚ, Ó„‡-
ÌË˜ÂÒÍËı ÍËÒÎÓÚ, ÚË„ÎËˆÂË‰Ó‚ Ë Ú.‰.). 

ìË‰ËÌ‰ËÙÓÒÙ‡Ú„Î˛ÍÓÁ‡ ËÒÔÓÎ¸ÁÛÂÚÒfl Ì‡ ÒËÌ-
ÚÂÁ ˆÂÎÎ˛ÎÓÁ˚ – ÓÒÌÓ‚ÌÓ„Ó ÔÓÎËÏÂ‡ Ó·ÓÎÓ˜ÍË
ÍÎÂÚÓÍ, ÍÓÚÓ˚È ÔÓËÒıÓ‰ËÚ Ì‡ ÔÓ‚ÂıÌÓÒÚË ÔÎ‡Á-
Ï‡ÎÂÏÏ˚, Ó·‡˘ÂÌÌÓÈ Í Ó·ÓÎÓ˜ÍÂ. åÂı‡ÌËÁÏ ˝ÚÓ-
„Ó ÔÓˆÂÒÒ‡ ıÓÓ¯Ó ËÁÛ˜ÂÌ (ò‡Ó‚‡, 2004). Ç ÌÂÏ
ÔËÌËÏ‡˛Ú ‡ÍÚË‚ÌÓÂ Û˜‡ÒÚËÂ ·ÂÎÍË ˆËÚÓÒÍÂÎÂÚ‡ –
ÚÛ·ÛÎËÌ˚, Ó·‡ÁÛ˛˘ËÂ ÏËÍÓÚÛ·Ó˜ÍË, ‚‰ÓÎ¸ ÍÓ-
ÚÓ˚ı ‰ÓÒÚ‡‚Îfl˛ÚÒfl ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍË ˆÂÎÎ˛ÎÓ-
Á˚, Ë ‡ÍÚËÌ, ÙËÎ‡ÏÂÌÚ˚ ÍÓÚÓÓ„Ó Û‰ÂÊË‚‡˛Ú ̋ ÚË
ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍË ‚ ÔÎ‡ÁÏ‡ÎÂÏÏÂ ‰Îfl ÔÓÒÎÂ‰Û˛˘Â-
„Ó ÒËÌÚÂÁ‡ (Hussey et al., 2006). ì‰ÎËÌÂÌËÂ ˆÂÎÎ˛-
ÎÓÁÌ˚ı ˆÂÔÓ˜ÂÍ ÔË‚Ó‰ËÚ Í Ó·‡ÁÓ‚‡ÌË˛ ÌÓ‚˚ı
ÏËÍÓÙË·ËÎÎ ˆÂÎÎ˛ÎÓÁ˚, ÍÓÚÓ˚Â ‚ÔÎÂÚ‡˛ÚÒfl
ÏÂÊ‰Û ËÏÂ˛˘ËÏËÒfl, ÔÓ‰‰ÂÊË‚‡fl ÚÓÎ˘ËÌÛ Ë Û‚Â-
ÎË˜Ë‚‡fl ‰ÎËÌÛ ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË.

èÓ ‚ÒÂÏ ËÁÛ˜ÂÌÌ˚Ï ÔÓÍ‡Á‡ÚÂÎflÏ ÓÒÌÓ‚ÌÓÈ ÏÂ-
Ú‡·ÓÎËÁÏ ‡ÒÚfl„Ë‚‡˛˘ÂÈÒfl ÍÎÂÚÍË ÔÓÚÂÍ‡ÂÚ „Ó-
‡Á‰Ó ·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÓ, ˜ÂÏ Û ËÒıÓ‰ÌÓÈ ÏÂËÒÚÂ-
Ï‡ÚË˜ÂÒÍÓÈ (Obroucheva, 1975; ï‡‚ÍËÌ, 1977). ÇÓ
‚ÂÏfl ‡ÒÚflÊÂÌËfl „Ó‡Á‰Ó ‡ÍÚË‚ÌÂÂ ‚ÒÂ ÙÂÏÂÌÚ˚
‰˚ı‡ÌËfl Ë ‡ÏËÌÓÍËÒÎÓÚÌÓ„Ó ÏÂÚ‡·ÓÎËÁÏ‡, ËÌ‚ÂÚ‡-
Á‡, β-„Î˛ÍÓÁË‰‡Á‡, ÍËÒÎ‡fl ÙÓÒÙ‡Ú‡Á‡, ÙÂÌËÎ‡Î‡ÌËÌ-
‡ÏÏË‡Í-ÎË‡Á‡ (ÍÎ˛˜Â‚ÓÈ ÙÂÏÂÌÚ ÒËÌÚÂÁ‡ ÔÓÎËÙÂ-
ÌÓÎÓ‚, ÙÎ‡‚ÓÌÓË‰Ó‚ Ë ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍÓ‚ ÎË„ÌËÌ‡).
Ñ‡ÊÂ ÔË ÔÓ‡ÒÚ‡ÌËË ÒÂÏflÌ, ÍÓ„‰‡ ‡ÒÚfl„Ë‚‡˛˘Ë-
ÂÒfl ÍÎÂÚÍË ËÒÔÓÎ¸ÁÛ˛Ú Á‡Ô‡Ò˚ ÒÂÏÂÌË, ÓÌË ‡ÒÔÓ-
Î‡„‡˛Ú ÙÂÏÂÌÚÌ˚Ï ‡ÔÔ‡‡ÚÓÏ, ÒÔÓÒÓ·Ì˚Ï ÛÒ‚‡-
Ë‚‡Ú¸ ÌÂÓ„‡ÌË˜ÂÒÍËÈ ‡ÁÓÚ Ë ‡ÒÒËÏËÎËÓ‚‡Ú¸ Â„Ó
(ï‡‚ÍËÌ, 1977). í‡ÍËÏ Ó·‡ÁÓÏ, Û‚ÂÎË˜ÂÌËÂ ÍÓÎË-
˜ÂÒÚ‚‡ ·ÂÎÍ‡ ‚ ÍÎÂÚÍÂ ÔË ‡ÒÚflÊÂÌËË Â‡ÎËÁÛÂÚÒfl

‚ Û‚ÂÎË˜ÂÌËË Ï‡ÒÒ˚ fl‰‡ ÙÂÏÂÌÚÌ˚ı ·ÂÎÍÓ‚,
Ó·ÂÒÔÂ˜Ë‚‡˛˘Ëı ÓÒÌÓ‚ÌÓÈ ÏÂÚ‡·ÓÎËÁÏ ‡ÒÚËÚÂÎ¸-
ÌÓÈ ÍÎÂÚÍË (house-keeping enzymes) Ë ÒÔÂˆËÙË˜Â-
ÒÍËÂ ‰Îfl ‡ÒÚflÊÂÌËfl ÔÓˆÂÒÒ˚, Ò‚flÁ‡ÌÌ˚Â Ò ‚‡ÍÛÓ-
ÎËÁ‡ˆËÂÈ Ë ËÁÏÂÌÂÌËÂÏ ÍÎÂÚÓ˜Ì˚ı ÒÚÂÌÓÍ. 

ÇÓÁ‡ÒÚ‡ÂÚ Ï‡ÒÒ‡ ·ÂÎÍÓ‚, ÒÓÒÚ‡‚Îfl˛˘Ëı Ó„‡-
ÌÂÎÎ˚ ÍÎÂÚÍË, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÏËÚÓıÓÌ‰ËÈ Ë
ıÎÓÓÔÎ‡ÒÚÓ‚, ‚ ‡ÒÚÛ˘Ëı ÎËÒÚ¸flı. í‡Í, ÔË ‡ÒÚfl-
ÊÂÌËË ÍÎÂÚÓÍ ÎËÒÚ¸Â‚, ‚Ó-ÔÂ‚˚ı, Û‚ÂÎË˜Ë‚‡˛ÚÒfl
‡ÁÏÂ˚ ıÎÓÓÔÎ‡ÒÚÓ‚, Ó·‡ÁÓ‚‡‚¯ËıÒfl ‚Ó ‚ÂÏfl
ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ, ˜ÚÓ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl Ó·‡ÁÓ-
‚‡ÌËÂÏ ‚ÌÛÚÂÌÌËı ÏÂÏ·‡Ì, ÛÒÎÓÊÌÂÌËÂÏ ÒÚÓÂ-
ÌËfl Ë ÒËÌÚÂÁÓÏ ıÎÓÓÙËÎÎ‡; ‚Ó-‚ÚÓ˚ı, ÔÓËÒıÓ-
‰ËÚ Ë ‰ÂÎÂÌËÂ ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌ˚ı ıÎÓÓÔÎ‡-
ÒÚÓ‚ Ò ÔÓÒÎÂ‰Û˛˘ËÏ ‚ÓÁ‡ÒÚ‡ÌËÂÏ Ëı ‡ÁÏÂÓ‚
(Honda, 1971; ï‡‚ÍËÌ,1977; ñÂÎ¸ÌËÍÂ, 1978; Mul-
let, 1988). Ç ÂÁÛÎ¸Ú‡ÚÂ ˜ËÒÎÓ ıÎÓÓÔÎ‡Ò-ÚÓ‚ ‚
‡ÒÚfl„Ë‚‡˛˘ÂÈÒfl ÍÎÂÚÍÂ ÏÓÊÂÚ ‚ÓÁ‡ÒÚË ·ÓÎÂÂ
˜ÂÏ ‚ 10 ‡Á, Ó‰Ì‡ÍÓ ÌÂÁ‡‚ËÒËÏÓ ÓÚ ‚Ë‰‡ ‡ÒÚÂÌËfl
Ë ÚÂÏÔ‡ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ ÎËÒÚ‡ Ó·˚˜ÌÓ ÒÓ·Î˛-
‰‡ÂÚÒfl ÔÓÒÚÓflÌÌÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ ˜ËÒÎ‡ ıÎÓÓÔÎ‡-
ÒÚÓ‚ Ì‡ Â‰ËÌËˆÛ Ó·˙ÂÏ‡ ÍÎÂÚÍË ÎËÒÚ‡ Ë ÚÓÎ¸ÍÓ
ÔË Ó˜ÂÌ¸ ËÌÚÂÌÒË‚ÌÓÏ Ò‚ÂÚÂ ıÎÓÓÔÎ‡ÒÚÓ‚ ‚ Â‰Ë-
ÌËˆÂ Ó·˙ÂÏ‡ ÒÚ‡ÌÓ‚ËÚÒfl ·ÓÎ¸¯Â (ñÂÎ¸ÌËÍÂ,
1978; ñÂÎ¸ÌËÍÂ Ë ‰., 1982).

ì‚ÂÎË˜ÂÌËÂ Ï‡ÒÒ˚ ·ÂÎÍ‡ ÏËÚÓıÓÌ‰ËÈ ‚Ó ‚Â-
Ïfl ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ ÔÓËÒıÓ‰ËÚ ÔËÏÂÌÓ ÔÓ
Ú‡ÍÓÈ ÊÂ ÒıÂÏÂ: Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚, ‰ÓÒÚÓÈÍ‡ Ï‡Ú-
ËÍÒ‡ Ë ‚ÌÛÚÂÌÌÂÈ ÏÂÏ·‡Ì˚ (ÍËÒÚ) ˛‚ÂÌËÎ¸-
Ì˚ı ÏËÚÓıÓÌ‰ËÈ, ËÏÂ‚¯ËıÒfl ‚ ÏÂËÒÚÂÏ‡ÚË˜Â-
ÒÍËı ÍÎÂÚÍ‡ı ÍÓÌfl, ÒÓÔÓ‚ÓÊ‰‡˛˘‡flÒfl ÛÒËÎÂÌË-
ÂÏ Ë ÂÓ„‡ÌËÁ‡ˆËÂÈ ‰˚ı‡ÚÂÎ¸ÌÓÈ ÒËÒÚÂÏ˚, ‡ Ò
‰Û„ÓÈ ÒÚÓÓÌ˚, ‰ÂÎÂÌËÂ ÌÂ ÚÓÎ¸ÍÓ ˛‚ÂÌËÎ¸Ì˚ı
ÏËÚÓıÓÌ‰ËÈ Ë Ëı ‰ËÙÙÂÂÌˆËÓ‚Í‡, ÌÓ Ë ‰ÂÎÂ-
ÌËÂ ÁÂÎ˚ı ÏËÚÓıÓÌ‰ËÈ (ï‡‚ÍËÌ, 1977).

ÇÓ ‚ÂÏfl ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ ÔÓËÒıÓ‰ËÚ Ú‡ÍÊÂ
Ì‡ÍÓÔÎÂÌËÂ ·ÂÎÍÓ‚ ˆËÚÓÒÍÂÎÂÚ‡ ‚ Ò‚flÁË Ò Û‚ÂÎË˜Â-
ÌËÂÏ ÔÓ‚ÂıÌÓÒÚË ÒÎÓfl ˆËÚÓÔÎ‡ÁÏ˚, ÔËÎÂ„‡˛˘Â-
„Ó Í ‡ÒÚÛ˘ÂÈ Ó·ÓÎÓ˜ÍÂ. èÓÌËÁ˚‚‡fl ˆËÚÓÔÎ‡ÁÏÛ,
ÙËÎ‡ÏÂÌÚ˚ ‡ÍÚËÌ‡ ÌÂ ÚÓÎ¸ÍÓ ÓÒÛ˘ÂÒÚ‚Îfl˛Ú ‰‚Ë-
ÊÂÌËÂ ˆËÚÓÔÎ‡ÁÏ˚ Ë ÔÂÂÏÂ˘ÂÌËÂ Ó„‡ÌÂÎÎ, ÌÓ Ë
‡ÒÒÓˆËËÓ‚‡Ì˚ Ò ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂÏ Ò‚flÁ‡ÌÌ˚ı Ò
‡ÍÚËÌÓÏ ·ÂÎÍÓ‚ (Hussey et al., 2006). èÓÎËÏÂËÁ‡-
ˆËfl ÏÓÌÓÏÂÓ‚ ‡ÍÚËÌ‡ ‚ ÏËÍÓÙËÎ‡ÏÂÌÚ˚ fl‚ÎflÂÚ-
Òfl ÌÂÔÂÏÂÌÌ˚Ï ÛÒÎÓ‚ËÂÏ ‰Îfl ‡ÒÚÛ˘Ëı ÍÎÂÚÓÍ,
Ú‡Í Í‡Í ‚Â˘ÂÒÚ‚‡, ‰ÂÔÓÎflËÁÛ˛˘ËÂ ‡ÍÚËÌ (ˆËÚÓı‡-
Î‡ÁËÌ˚ Ë Î‡ÚËÌÍÛÎËÌ˚), ‚˚Á˚‚‡˛Ú Í‡ÎËÍÓ‚ÓÒÚ¸
‡ÒÚÂÌËÈ (Baluska et al., 2001; Smith, Oppenheimer,
2005; Hussey et al., 2006).

àÌÚÂÌÒË‚Ì˚È ÒËÌÚÂÁ ·ÂÎÍÓ‚ ‚ ÔÂËÓ‰ ‡ÒÚflÊÂ-
ÌËfl ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ì‡ Ë·ÓÒÓÏ‡ı, ̃ ËÒÎÓ ÍÓÚÓ˚ı
‚ ÍÎÂÚÍÂ Ì‡˜ËÌ‡ÂÚ ‚ÓÁ‡ÒÚ‡Ú¸ ÔÂÂ‰ Ì‡˜‡ÎÓÏ ‡Ò-
ÚflÊÂÌËfl Ë ÔÓ‰ÓÎÊ‡ÂÚ Û‚ÂÎË˜Ë‚‡Ú¸Òfl ‚ÏÂÒÚÂ Ò Ì‡-
ÍÓÔÎÂÌËÂÏ êçä (ï‡‚ÍËÌ, 1977), ÔË˜ÂÏ ‚ÓÁ‡ÒÚ‡-
ÂÚ ˜ËÒÎÓ Ë·ÓÒÓÏ, Ò‚flÁ‡ÌÌ˚ı Ò ùê; ‚ÓÁ‡ÒÚ‡ÂÚ Ú‡Í-
ÊÂ ÍÓÎË˜ÂÒÚ‚Ó êçä ‚ fl‰˚¯Í‡ı. ì fl‰‡ ‡ÒÚÂÌËÈ
ÓÚÏÂ˜ÂÌ‡ ÔÓÎËÔÎÓË‰Ëfl ‚ ‡ÒÚfl„Ë‚‡˛˘ËıÒfl ÍÎÂÚ-
Í‡ı, ÌÓ ÔflÏÓÈ Ò‚flÁË ÏÂÊ‰Û ÒÓ‰ÂÊ‡ÌËÂÏ Ñçä Ë
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‡ÒÚflÊÂÌËÂÏ ÌÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ. ÑÂ„‡‰‡ˆËfl “ÓÚÒÎÛ-
ÊË‚¯Ëı” ·ÂÎÍÓ‚ ÔÓËÒıÓ‰ËÚ ‚ ‚‡ÍÛÓÎflı. í‡Í, ‚
ÔÂÔ‡‡Ú‡ı ÚÓÌÓÔÎ‡ÒÚ‡ Ì‡È‰ÂÌ 21 ·ÂÎÓÍ, Û˜‡ÒÚ‚Û˛-
˘ËÈ ‚ ÔÓÚÂÓÎËÁÂ. ùÚË ·ÂÎÍË, ‚ÂÓflÚÌÓ, Ì‡ıÓ‰flÚÒfl
‚ ‚‡ÍÛÓÎflÌÓÈ ÊË‰ÍÓÒÚË, ÌÓ Ò‚flÁ‡Ì˚ Ò ‚ÌÛÚÂÌÌÂÈ
ÔÓ‚ÂıÌÓÒÚ¸˛ ÚÓÌÓÔÎ‡ÒÚ‡ (Shimaoka et al., 2004).

ÇéÑçõâ à àéççõâ ëíÄíìë 
êÄëíüÉàÇÄûôàïëü äãÖíéä

èÓ‰‰ÂÊ‡ÌËÂ ‚Ó‰ÌÓ„Ó Ë ËÓÌÌÓ„Ó „ÓÏÂÓÒÚ‡Á‡
‚ÌÛÚË ÍÎÂÚÓÍ fl‚ÎflÂÚÒfl ÔflÏ˚Ï ÒÎÂ‰ÒÚ‚ËÂÏ Ë ÌÂ-
ÓÚ˙ÂÏÎÂÏÓÈ ˜ÂÚÓÈ Ì‡ÁÂÏÌÓ„Ó ‡ÒÚÂÌËfl, ÔÓ-
ÒÍÓÎ¸ÍÛ ‚˚Á‚‡ÌÓ ‚˚ıÓ‰ÓÏ ‡ÒÚÂÌËÈ Ì‡ ÒÛ¯Û Ë ÌÂ-
Ó·ıÓ‰ËÏÓÒÚ¸˛ ‚ ÔÓËÒÍ‡ı ‰ÓÒÚÛÔÌ˚ı ËÒÚÓ˜ÌËÍÓ‚
‚Ó‰˚ Ë ÏËÌÂ‡Î¸Ì˚ı ˝ÎÂÏÂÌÚÓ‚ Û‚ÂÎË˜Ë‚‡Ú¸ ‰ÎË-
ÌÛ Ò‚ÓËı ÍÎÂÚÓÍ Ë ÚÂÏÔ Ëı ÓÒÚ‡.

Ç ÔÓˆÂÒÒÂ ÓÒÚ‡ ÍÎÂÚÓÍ ÍÓÌfl ÙÓÏËÛÂÚÒfl
ÒÓ·ÒÚ‚ÂÌÌÓ ÔÓ„ÎÓÚËÚÂÎ¸Ì‡fl ÙÛÌÍˆËfl ÍÓÌfl (èÓÚ‡-
ÔÓ‚, 1962). ê‡ÒÚfl„Ë‚‡˛˘‡flÒfl ÍÎÂÚÍ‡ ÔÓ„ÎÓ˘‡ÂÚ
Ò‚ÓÂÈ ÔÓ‚ÂıÌÓÒÚ¸˛ ·ÓÎ¸¯Â ‚Ó‰˚ Ë ÏËÌÂ‡Î¸Ì˚ı
˝ÎÂÏÂÌÚÓ‚, ˜ÂÏ ÍÎÂÚÍ‡ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍ‡fl, ÌÓ
ÏÂÌ¸¯Â, ˜ÂÏ ÍÎÂÚÍ‡, Á‡‚Â¯Ë‚¯‡fl ÓÒÚ. èÓ„ÎÓ-
˘ÂÌÌ˚Â ‚Ó‰‡ Ë ËÓÌ˚ ÓÒÚ‡˛ÚÒfl ‚ Ò‡ÏËı ‡ÒÚfl„Ë‚‡-
˛˘ËıÒfl ÍÎÂÚÍ‡ı Ë ‡ÒÔÂ‰ÂÎfl˛ÚÒfl „Î‡‚Ì˚Ï Ó·‡-
ÁÓÏ ‚ ‚‡ÍÛÓÎ¸ Ë ˜‡ÒÚË˜ÌÓ ‚ ˆËÚÓÔÎ‡ÁÏÛ. ñËÚÓÔÎ‡Á-
Ï‡ ‚ ‡ÒÚfl„Ë‚‡˛˘ÂÈÒfl ÍÎÂÚÍÂ ÒÓ‰ÂÊËÚ ·ÓÎ¸¯Â
‚Ó‰˚ ‚ Â‰ËÌËˆÂ Ó·˙ÂÏ‡, ˜ÂÏ ‚ ÍÎÂÚÍÂ ÏÂËÒÚÂÏ‡-
ÚË˜ÂÒÍÓÈ. í‡ÍËÂ ‡ÒÚfl„Ë‚‡˛˘ËÂÒfl ÍÎÂÚÍË ÛÊÂ ˜Â-
ÂÁ 10–15 ˜, Ú. Â. ÔÓÒÎÂ Á‡‚Â¯ÂÌËfl ‡ÒÚflÊÂÌËfl,
ÔÂ‚‡ÚflÚÒfl ‚ ÁÂÎ˚Â ÍÎÂÚÍË ÁÓÌ˚ ÍÓÌÂ‚˚ı ‚Ó-
ÎÓÒÍÓ‚, Ì‡ ÍÓÚÓ˚ı ÎÂÊËÚ ÓÒÌÓ‚Ì‡fl ÔÓ„ÎÓÚËÚÂÎ¸-
Ì‡fl ÙÛÌÍˆËfl ÍÓÌfl Ë ÓÚÍÛ‰‡ ·ÓÎ¸¯‡fl ˜‡ÒÚ¸ ÔÓ„ÎÓ-
˘ÂÌÌ˚ı ËÏË ‚Ó‰˚ Ë ËÓÌÓ‚ Ì‡Ô‡‚ËÚÒfl ‚ Ì‡‰ÁÂÏÌ˚Â
Ó„‡Ì˚, ‡ ÌÂ·ÓÎ¸¯‡fl ̃ ‡ÒÚ¸ – ‚ ÌËÊÂÎÂÊ‡˘ËÂ ÁÓÌ˚
‡ÒÚflÊÂÌËfl Ë ÏÂËÒÚÂÏ˚ (é·Û˜Â‚‡, 1965). ëÎÂ‰Ó-
‚‡ÚÂÎ¸ÌÓ, ‚ ‡ÒÚÛ˘Ëı ÍÎÂÚÍ‡ı ÍÓÌfl ‚Ó‰Ì˚È Ë ÒÓ-
ÎÂ‚ÓÈ ÒÚ‡ÚÛÒ ËÏÂ˛Ú ÌÂÍÛ˛ ÒÔÂˆËÙËÍÛ ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò Á‡ÍÓÌ˜Ë‚¯ËÏË ÓÒÚ ÍÎÂÚÍ‡ÏË. 

èÓÒÚÛÔ‡˛˘‡fl ‚ÌÛÚ¸ ÍÎÂÚÍË ‚Ó‰‡ Ë ÒÓ‰ÂÊ‡˘Ë-
ÂÒfl ‚ ÌÂÈ ËÓÌ˚ ÔÂÂÒÂÍ‡˛Ú ÒÌ‡˜‡Î‡ ÔÎ‡ÁÏ‡ÚË˜Â-
ÒÍÛ˛ ÏÂÏ·‡ÌÛ, ÓÚ‰ÂÎfl˛˘Û˛ ÒÓ‰ÂÊËÏÓÂ ÍÎÂÚÍË
ÓÚ Ó·ÓÎÓ˜ÍË Ë ÔÓÒÚË‡˛˘Â„ÓÒfl Á‡ ÌÂÈ ‡ÔÓÔÎ‡ÒÚ‡
(ÒÓ‚ÓÍÛÔÌÓÒÚË Ó·ÓÎÓ˜ÂÍ ÍÎÂÚÓÍ Ë ÏÂÊÍÎÂÚÌËÍÓ‚), ‡
Á‡ÚÂÏ, ÔÓÈ‰fl ˆËÚÓÔÎ‡ÁÏÛ, ÔÓÌËÍ‡˛Ú ˜ÂÂÁ ÚÓÌÓ-
ÔÎ‡ÒÚ ‚ ‚‡ÍÛÓÎ¸. ç‡ ÔÂ‚ÓÈ ÏÂÏ·‡ÌÂ ÔÓËÒıÓ‰ËÚ
ÍÓÌÚ‡ÍÚ ˆËÚÓÔÎ‡ÁÏ˚ Ò ‡ÔÓÔÎ‡ÒÚÌ˚Ï ‡ÒÚ‚ÓÓÏ,
ÒıÓ‰Ì˚Ï ‚ ÚÓÈ ËÎË ËÌÓÈ ÒÚÂÔÂÌË ÔÓ ÒÓÒÚ‡‚Û Ò Ì‡ÛÊ-
Ì˚Ï ‡ÒÚ‚ÓÓÏ. íÓÌÓÔÎ‡ÒÚ ÓÚ‰ÂÎflÂÚ ‚‡ÍÛÓÎ¸ – ÓÒ-
ÌÓ‚ÌÓÈ ÍÓÏÔ‡ÚÏÂÌÚ ‰Îfl Ì‡ÍÓÔÎÂÌËfl ‚Ó‰˚, ÒÓÎÂÈ Ë
ÏÂÚ‡·ÓÎËÚÓ‚ – ÓÚ ˆËÚÓÔÎ‡ÁÏ˚, ‚ ÍÓÚÓÓÈ ÔÓËÒıÓ-
‰ËÚ ·ÓÎ¸¯ËÌÒÚ‚Ó ·ËÓıËÏË˜ÂÒÍËı Â‡ÍˆËÈ. ùÚË ÏÂÏ-
·‡Ì˚ ÓÚÎË˜‡˛ÚÒfl ÔÓ fl‰Û Ò‚ÓÈÒÚ‚: ÔÎ‡ÁÏ‡ÚË˜ÂÒÍ‡fl
ÏÂÏ·‡Ì‡ ËÏÂÂÚ ‰ÓÒÚ‡ÚÓ˜ÌÓ ·ÓÎ¸¯ÓÈ ÓÚËˆ‡ÚÂÎ¸-
Ì˚È Ú‡ÌÒÏÂÏ·‡ÌÌ˚È ÔÓÚÂÌˆË‡Î, ÚÓ„‰‡ Í‡Í Ì‡ ÚÓ-
ÌÓÔÎ‡ÒÚÂ ÓÌ ·ÎËÁÓÍ Í ÌÛÎ˛ (Fricke, Chaumont,
2006), ‚ ÂÁÛÎ¸Ú‡ÚÂ ̃ Â„Ó ËÓÌÌ˚Â Í‡Ì‡Î˚ Ë ÔÂÂÌÓÒ-
˜ËÍË ‡ÁÎË˜Ì˚Ï Ó·‡ÁÓÏ Û˜‡ÒÚ‚Û˛Ú ‚ Ú‡ÌÒÔÓÚÂ
‡ÒÚ‚ÓÂÌÌ˚ı ‚Â˘ÂÒÚ‚. óÚÓ Í‡Ò‡ÂÚÒfl ÔÓÒÚÛÔÎÂÌËfl

‚Ó‰˚, ÚÓ ˝ÚË ÏÂÏ·‡Ì˚ ÒËÎ¸ÌÓ ÓÚÎË˜‡˛ÚÒfl ÔÓ ÓÒ-
ÏÓÚË˜ÂÒÍÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË, ÍÓÚÓ‡fl ‚ ÚÓÌÓÔÎ‡ÒÚÂ
‚˚¯Â ÔËÏÂÌÓ ‚ 10–50 Ë ‰‡ÊÂ ‚ 100 ‡Á (å‡urel,
1997; íÓÙËÏÓ‚‡, 2001; Fricke, Chaumont, 2006).
èÓÌflÚÌÓ, ˜ÚÓ ÔÓıÓÊ‰ÂÌËÂ ‚Ó‰˚ ‚ÌÛÚ¸ ÍÎÂÚÍË
ÎËÏËÚËÛÂÚÒfl ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÓÈ, ÚÓ„‰‡
Í‡Í ÔÓÒÚÛÔÎÂÌËÂ ÂÂ ̃ ÂÂÁ ÚÓÌÓÔÎ‡ÒÚ ‚ ‚‡ÍÛÓÎ¸ ÔÓ-
ıÓ‰ËÚ ÔÓ˜ÚË ·ÂÒÔÂÔflÚÒÚ‚ÂÌÌÓ. 

é·ÎÂ„˜ÂÌËÂ Ú‡ÌÒÔÓÚ‡ ‚Ó‰˚ ˜ÂÂÁ ÏÂÏ·‡Ì˚
‰ÓÒÚË„‡ÂÚÒfl Ì‡ÎË˜ËÂÏ ‚ Ó·ÂËı ÏÂÏ·‡Ì‡ı ·ÂÎÍÓ‚
‡Í‚‡ÔÓËÌÓ‚, ÙÓÏËÛ˛˘Ëı ‚Ó‰Ì˚Â Í‡Ì‡Î˚, ˜Â-
ÂÁ ÍÓÚÓ˚Â ÏÓÊÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸Òfl Ô‡ÒÒË‚Ì˚È,
Ó·˚˜ÌÓ Á‡‰‡‚‡ÂÏ˚È ÓÒÏÓÚË˜ÂÒÍËÏ „‡‰ËÂÌÚÓÏ,
Ú‡ÌÒÔÓÚ ‚Ó‰˚ (åaurel, 1997). í‡ÍËÏ Ó·‡ÁÓÏ,
‚Ó‰‡ ÏÓÊÂÚ ÔÓÒÚÛÔ‡Ú¸ ‚ ÍÎÂÚÍÛ ÌÂ ÚÓÎ¸ÍÓ ÔÛÚÂÏ
‰ËÙÙÛÁËË ˜ÂÂÁ ÎËÔË‰Ì˚È ·ËÒÎÓÈ, ÌÓ Ë ˜ÂÂÁ
‚Ó‰Ì˚Â Í‡Ì‡Î˚ ‚ ÏÂÏ·‡Ì‡ı. ã˛·ÓÔ˚ÚÌÓ, ˜ÚÓ ‚
ÒÛÒÔÂÌÁËË ÍÎÂÚÓÍ Arabidopsis, ‚˚‡˘ÂÌÌÓÈ ‚ ÊË‰-
ÍÓÈ ÍÛÎ¸ÚÛÂ, Ú.Â. ÔË ÓÔÚËÏ‡Î¸ÌÓÏ ÒÌ‡·ÊÂÌËË
‚Ó‰ÓÈ, ‚ ÚÓÌÓÔÎ‡ÒÚÂ ÌÂ ·˚ÎÓ Ó·Ì‡ÛÊÂÌÓ ‡Í‚‡ÔÓ-
ËÌÓ‚, ıÓÚfl Û‰‡ÎÓÒ¸ Ë‰ÂÌÚËÙËˆËÓ‚‡Ú¸ 163 ·ÂÎÍ‡
(Shimaoka et al., 2004); ÒÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚
ÔÓÓÒÚÍ‡ı Ë Ò‡ÏËı ‡ÒÚÂÌËflı Arabidopsis ‡Í‚‡ÔÓ-
ËÌ˚ ·˚ÎË ÏÌÓ„ÓÍ‡ÚÌÓ Ë‰ÂÌÚËÙËˆËÓ‚‡Ì˚. 

ÄÍ‚‡ÔÓËÌ˚ ÔËÒÛÚÒÚ‚Û˛Ú ‚ ÏÂÏ·‡ÌÂ ‚ ÁÌ‡˜Ë-
ÚÂÎ¸Ì˚ı ÍÓÎË˜ÂÒÚ‚‡ı Ë ÒÓÒÚ‡‚Îfl˛Ú 5–10% ÓÚ ·ÂÎ-
Í‡ ÏÂÏ·‡Ì (Chrispeels et al., 1999). í‡ÍËÂ ÏÂÏ·‡-
Ì˚ ËÏÂ˛Ú ÌËÁÍÛ˛ ̋ ÌÂ„Ë˛ ‡ÍÚË‚‡ˆËË ‰Îfl ÔÓıÓÊ-
‰ÂÌËfl ÏÓÎÂÍÛÎ ‚Ó‰˚, ÒÓÔÓÒÚ‡‚ËÏÛ˛ Ò ‰‚ËÊÂÌËÂÏ
ÔÓÚÓÍ‡ ‚Ó‰˚. ë˜ËÚ‡ÂÚÒfl, ˜ÚÓ ÏÓÎÂÍÛÎ˚ ‚Ó‰˚ ÔÓ-
ÒÍ‡ÍË‚‡˛Ú ‚Ó‰Ì˚È Í‡Ì‡Î Ó‰Ì‡ Á‡ ‰Û„ÓÈ ÔÓ‰fl‰, Ë
ÔË ‡ÁÌËˆÂ ÍÓÌˆÂÌÚ‡ˆËÈ ‚ 100 Ïå Í‡Ê‰˚È Í‡Ì‡Î
ÔÓÔÛÒÍ‡ÂÚ ÔËÏÂÌÓ ÏËÎÎËÓÌ ÏÓÎÂÍÛÎ ‚Ó‰˚ ‚ ÒÂ-
ÍÛÌ‰Û (Chrispeels et al., 1999). èÓÔÛÒÍÌ‡fl ÒÔÓÒÓ·-
ÌÓÒÚ¸ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ ÏÓÊÂÚ Â„ÛÎËÓ‚‡Ú¸Òfl ÏÂ-
Ú‡·ÓÎË˜ÂÒÍË (Maurel, 1977): ‚ÓÁ‰ÂÈÒÚ‚ËÂ Ì‡ ÒÛÎ¸Ù-
„Ë‰ËÎ¸Ì˚Â „ÛÔÔ˚ ˆËÒÚÂËÌ‡ Á‡Í˚‚‡ÂÚ (ÒÏ˚Í‡-
ÂÚ) ÓÚ‚ÂÒÚËÂ, ‡ ÙÓÒÙÓËÎËÓ‚‡ÌËÂ ÒÂËÌ‡ Û‚ÂÎË-
˜Ë‚‡ÂÚ ÔÓÚÂÍ‡ÌËÂ ‚Ó‰˚, Ú.Â. ÓÚÍ˚‚‡ÂÚ Â„Ó. 

åÂÌ¸¯‡fl ÔÓ Ò‡‚ÌÂÌË˛ Ò ÚÓÌÓÔÎ‡ÒÚÓÏ ÓÒÏÓÚË-
˜ÂÒÍ‡fl ÔÓÌËˆ‡ÂÏÓÒÚ¸ ÔÎ‡ÁÏ‡ÎÂÏÏ˚ ‰Îfl ‚Ó‰˚ Ò‚fl-
Á‡Ì‡, ‚ÂÓflÚÌÓ, Ò ÚÂÏ, ̃ ÚÓ ̃ ÂÂÁ ÌÂÂ ‚Ó‰‡ ÔÓÌËÍ‡ÂÚ
‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ÔÛÚÂÏ ‰ËÙÙÛÁËË, ÚÓ„‰‡ Í‡Í ˜Â-
ÂÁ ÚÓÌÓÔÎ‡ÒÚ – ‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ˜ÂÂÁ ‚Ó‰Ì˚Â
Í‡Ì‡Î˚ (Maurel et al., 1997; Niemietz, Tyerman, 1997).
ì Ú‡ÌÒ„ÂÌÌ˚ı ‡ÒÚÂÌËÈ Arabidopsis Ò „ÂÌÓÏ ÔÎ‡Á-
Ï‡ÎÂÏÏÌÓ„Ó ‡Í‚‡ÔÓËÌ‡ ‚ ‡ÌÚËÒÏ˚ÒÎÓ‚ÓÈ ÓËÂÌ-
Ú‡ˆËË ÓÒÏÓÚË˜ÂÒÍ‡fl ‚Ó‰Ì‡fl ÔÓÌËˆ‡ÂÏÓÒÚ¸ ·˚Î‡ ‚
ÚË ‡Á‡ ÏÂÌ¸¯Â Ë ÛÓ‚ÂÌ¸ ÔÎ‡ÁÏ‡ÎÂÏÏÌ˚ı ‡Í‚‡-
ÔÓËÌÓ‚ ·˚Î ÒÌËÊÂÌ, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚ ˝ÚÓ ÔÂ‰-
ÔÓÎÓÊÂÌËÂ. àÌÚÂÂÒÌÓ, ˜ÚÓ Ú‡ÍËÂ ‡ÒÚÂÌËfl Ó·‡-
ÁÓ‚˚‚‡ÎË ‚ ÔflÚ¸ ‡Á ·óÎ¸¯Û˛ ÍÓÌÂ‚Û˛ ÒËÒÚÂÏÛ,
ÔÓ-‚Ë‰ËÏÓÏÛ, ‰Îfl ÍÓÏÔÂÌÒ‡ˆËË ÔÓÒÚÛÔÎÂÌËfl ‚Ó‰˚
(Kaldenhoff et al., 1998). 

èÎ‡ÁÏ‡ÚË˜ÂÒÍ‡fl Ë ‚‡ÍÛÓÎflÌ‡fl ÏÂÏ·‡Ì˚ ÓÚÎË-
˜‡˛ÚÒfl Ú‡ÍÊÂ ÔËÓ‰ÓÈ Ë ÒÚÛÍÚÛÓÈ ç+-Äíî‡Á,
ËÒÔÓÎ¸ÁÛ˛˘Ëı ˝ÌÂ„Ë˛, ‚˚Ò‚Ó·ÓÊ‰‡˛˘Û˛Òfl
ÔË „Ë‰ÓÎËÁÂ Äíî, ‰Îfl Ú‡ÌÒÔÓÚ‡ ËÓÌÓ‚
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(Sze et al., 1999). ç+-Äíî‡Á‡ ÔÎ‡ÁÏ‡ÎÂÏÏ˚ ‚˚‰Â-
ÎflÂÚ ÔÓÚÓÌ˚ ËÁ ÍÎÂÚÍË Ë „ÂÌÂËÛÂÚ ‚˚ÒÓÍËÈ
ÏÂÏ·‡ÌÌ˚È ÔÓÚÂÌˆË‡Î (ÓÚËˆ‡ÚÂÎ¸Ì˚È Ò ‚ÌÛÚ-
ÂÌÌÂÈ ÒÚÓÓÌ˚ ÏÂÏ·‡Ì˚) Ë „‡‰ËÂÌÚ ç (‰Ó ‰‚Ûı
Â‰ËÌËˆ), ÔÓ‰ÍËÒÎflfl Ì‡ÛÊÌÛ˛ ÒÂ‰Û. åÂÏ·‡ÌÌ˚È
ÔÓÚÂÌˆË‡Î Ó·˚˜ÌÓ ÒÓÒÚ‡‚ÎflÂÚ ÓÚ –120 ‰Ó –200 ÏÇ,
ÌÓ ÏÓÊÂÚ ·˚Ú¸ Ë ÓÍÓÎÓ –70 ÏÇ ‚ ÍÎÂÚÍ‡ı ÎËÒÚ¸Â‚
ÁÎ‡ÍÓ‚ Ë ‚ ÍÓÌflı (Fricke, Chaumont, 2006). Ç‡ÍÛÓ-
ÎflÌ‡fl ç+-Äíî‡Á‡ (Ë ‚ ÏÂÌ¸¯ÂÈ ÒÚÂÔÂÌË ‚‡ÍÓÎfl-
Ì‡fl ç+-ÔËÓÙÓÒÙ‡Ú‡Á‡ (Maeshima et.al., 1994)) „Â-
ÌÂËÛÂÚ ·ÎËÁÍËÈ Í ÌÛÎ˛ ÏÂÏ·‡ÌÌ˚È ÔÓÚÂÌˆË‡Î
Ë ÔÓ‰ÍËÒÎflÂÚ ÒÓ‰ÂÊËÏÓÂ ‚‡ÍÛÓÎË. èË Ì‡ÛÊÌÓÏ
ç ÓÍÓÎÓ 5–6 ˆËÚÓÔÎ‡ÁÏ‡ ÔÓ‰‰ÂÊË‚‡ÂÚ ç 7.5, ‡
ç ‚‡ÍÛÓÎË ÏÓÊÂÚ ·˚Ú¸ ÓÚ 3 ‰Ó 6 (Sze et al., 1999). 

Ç Ó·ÂËı ÏÂÏ·‡Ì‡ı ·ÓÎ¸¯ÓÂ ˜ËÒÎÓ ÔÓÚÓÌÌ˚ı
Äíî‡Á, ÌÓ ÔËÌflÚÓ Ò˜ËÚ‡Ú¸, ˜ÚÓ ÓÌË ‡·ÓÚ‡˛Ú
ÏÂ‰ÎÂÌÌÓ, ÔÂÂÌÓÒfl ‰Ó 100 ËÓÌÓ‚ ‚ ÒÂÍÛÌ‰Û, ÚÓ„‰‡
Í‡Í ÔÂÂ‰‚ËÊÂÌËÂ ËÓÌÓ‚ Ò ÔÓÏÓ˘¸˛ ÍÓÚ‡ÌÒÔÓ-
ÚÂÓ‚ (ÒËÏÔÓÚÂÓ‚ Ë ‡ÌÚËÔÓÚÂÓ‚) ÔÓ „‡‰ËÂÌ-
ÚÛ ˝ÎÂÍÚË˜ÂÒÍÓ„Ó ÔÓÚÂÌˆË‡Î‡ ÔÓËÒıÓ‰ËÚ ‚ 3–10
‡Á ·˚ÒÚÂÂ, ‡ ÔÓ Í‡Ì‡Î‡Ï ‰ËÙÙÛÁËfl ËÓÌÓ‚ ÔÓ
˝ÎÂÍÚË˜ÂÒÍÓÏÛ „‡‰ËÂÌÚÛ ÔÓıÓ‰ËÚ Â˘Â ‚ 1000
‡Á ·˚ÒÚÂÂ (Chrispeels et al., 1999). 

óÂÂÁ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÛ˛ ÏÂÏ·‡ÌÛ ‚ ˆËÚÓÔÎ‡Á-
ÏÛ ÔÓÒÚÛÔ‡˛Ú ËÓÌ˚ ÌËÚ‡ÚÓ‚ Ë ÒÛÎ¸Ù‡ÚÓ‚ Ò ÔÓ-
ÏÓ˘¸˛ ÒËÏÔÓÚÂÓ‚, ÒÓÔflÊÂÌÌ˚ı Ò Ú‡ÌÒÔÓ-
ÚÓÏ ÔÓÚÓÌÓ‚ ‚ÌÛÚ¸ ÍÎÂÚÍË, Ú‡ÍÊÂ ÔÓ Ò‚ÓËÏ Í‡Ì‡-
Î‡Ï Í‡ÚËÓÌ˚ ‰‚ËÊÛÚÒfl ‚ ̂ ËÚÓÔÎ‡ÁÏÛ, ‡ ‡ÌËÓÌ˚ – ËÁ
ÌÂÂ. Ç ÚÓÌÓÔÎ‡ÒÚÂ ÒÓÁ‰‡‚‡ÂÏ˚È ‚‡ÍÛÓÎflÌÓÈ
ç+-Äíî‡ÁÓÈ ˝ÎÂÍÚÓıËÏË˜ÂÒÍËÈ „‡‰ËÂÌÚ ËÒ-
ÔÓÎ¸ÁÛÂÚÒfl ‰Îfl Ì‡ÍÓÔÎÂÌËfl Í‡ÚËÓÌÓ‚ Ò ÔÓÏÓ˘¸˛
‡ÌÚËÔÓÚÂÓ‚, Ì‡ÔËÏÂ Ì‡ÚËfl Ë Í‡Î¸ˆËfl, ÚÓ„‰‡
Í‡Í ÒËÏÔÓÚÂ˚ ÓÒÛ˘ÂÒÚ‚Îfl˛Ú ‚˚ıÓ‰ Í‡ÚËÓÌÓ‚ Ë
ÔÓÒÚÛÔÎÂÌËÂ ‡ÌËÓÌÓ‚ ‚ ‚‡ÍÛÓÎ¸ ÔÓ Í‡Ì‡Î‡Ï; ÓÚÚÓÍ
ÊÂ ‡ÌËÓÌÓ‚ ‚ ˆËÚÓÔÎ‡ÁÏÛ ËÁ ‚‡ÍÛÓÎË ÔÓËÒıÓ‰ËÚ
Ò ÔÓÏÓ˘¸˛ ÒËÏÔÓÚÂ‡, ÒÓÔflÊÂÌÌÓ„Ó Ò Ú‡ÌÒ-
ÔÓÚÓÏ ÔÓÚÓÌÓ‚ (Sze et al., 1999). Ç ÚÓÌÓÔÎ‡ÒÚÂ ËÁ
ÒÛÒÔÂÌÁËÓÌÌÓÈ ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ Arabidopsis ·˚ÎÓ
Ë‰ÂÌÚËÙËˆËÓ‚‡ÌÓ 129 ·ÂÎÍÓ‚ ËÁ 163 Ó·Ì‡ÛÊÂÌ-
Ì˚ı (Shimaoka et al., 2004). èÂÓ·Î‡‰‡ÎË ·ÂÎÍË ‚‡-
ÍÛÓÎflÌÓÈ ç+-Äíî‡Á˚ Ë ÂÂ ÒÛ·˙Â‰ËÌËˆ, ‡ Ú‡ÍÊÂ
‚‡ÍÛÓÎflÌÓÈ ÔËÓÙÓÒÙ‡Ú‡Á˚. äÓÏÂ ÚÓ„Ó, ·˚ÎË
Ì‡È‰ÂÌ˚ Ú‡ÌÒÔÓÚÂ˚ ˆËÌÍ‡ Ë Í‡‰ÏËfl, „ËÒÚË‰Ë-
Ì‡, Ò‡ı‡ÓÁ˚ Ë ‰Û„ËÂ. ó‡ÒÚ¸ ·ÂÎÍÓ‚ Ò‚flÁ‡Ì‡, ÔÓ-
‚Ë‰ËÏÓÏÛ, Ò ÌÂËÁ‚ÂÒÚÌ˚ÏË ÔÓÍ‡ ÙÛÌÍˆËflÏË ÚÓÌÓ-
ÔÎ‡ÒÚ‡ Ë ‚‡ÍÛÓÎË. 

Ç‡ÍÛÓÎ¸ – Ó˜ÂÌ¸ ‰ËÌ‡ÏË˜Ì‡fl ÒËÒÚÂÏ‡. àÓÌ˚ Ë
ÏÂÚ‡·ÓÎËÚ˚ ÌÂ ÔÓÒÚÓ Ì‡Í‡ÔÎË‚‡˛ÚÒfl ‚ ÌÂÈ, ‡ Ì‡-
ıÓ‰flÚÒfl ‚ ÌÂÔÂ˚‚ÌÓÏ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËË Ë Ó·ÏÂÌÂ
Ò ÒÓÂ‰ËÌÂÌËflÏË ˆËÚÓÔÎ‡ÁÏ˚, Ú. Â. Ó·‡ÁÛ˛Ú ‚ÌÛÚ-
ÂÌÌ˛˛ ÒÂ‰Û, ÌÂÓ·ıÓ‰ËÏÛ˛ ‰Îfl „ÓÏÂÓÒÚ‡Á‡ ˆË-
ÚÓÔÎ‡ÁÏ˚ (Boller, Wiemken, 1986). ÉÓÏÂÓÒÚ‡Á – ˝ÚÓ
ÔÓ‰‰ÂÊ‡ÌËÂ ÚÓÌÍÓ„Ó ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ‡‚ÌÓ‚ÂÒËfl
ˆËÚÓÔÎ‡ÁÏ˚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ËÁÏÂÌÂÌËflÏ ‚ÌÂ¯ÌÂÈ
ÒÂ‰˚. èÎ‡ÁÏ‡ÎÂÏÏ‡, ·Û‰Û˜Ë ÒÂÎÂÍÚË‚ÌÓ ËÁ·Ë‡-
ÚÂÎ¸Ì˚Ï ·‡¸ÂÓÏ, ‚ÏÂÒÚÂ Ò ÚÓÌÓÔÎ‡ÒÚÓÏ ÔÓÁ‚ÓÎfl-
ÂÚ ˆËÚÓÔÎ‡ÁÏÂ ÔÓ‰‰ÂÊË‚‡Ú¸ ‚ÌÛÚËÍÎÂÚÓ˜Ì˚È „Ó-
ÏÂÓÒÚ‡Á, ıÓÚfl ÓÌË ÔÓ-‡ÁÌÓÏÛ ÓÒÛ˘ÂÒÚ‚Îfl˛Ú ÙÛÌÍ-

ˆË˛ Ú‡ÌÒÔÓÚ‡. àÓÌÌ˚È ÒÓÒÚ‡‚ ‡ÒÚ‚ÓÓ‚ ÔÓ
‡ÁÌ˚Â ÒÚÓÓÌ˚ ÔÎ‡ÁÏ‡ÎÂÏÏ˚ Ë ÚÓÌÓÔÎ‡ÒÚ‡ ÒÓ‚Â-
¯ÂÌÌÓ ‡ÁÎË˜ÂÌ. ëÓ„Î‡ÒÓ‚‡ÌÌ‡fl ‡·ÓÚ‡ ÓÚÍ˚Ú˚ı
ËÎË Á‡Í˚Ú˚ı Í‡Ì‡ÎÓ‚, ÍÓÚ‡ÌÒÔÓÚÂÓ‚ Ë Ì‡ÒÓÒÓ‚
‚ Ó·ÂËı ÏÂÏ·‡Ì‡ı ÔÓÁ‚ÓÎflÂÚ ÔÓ‰‰ÂÊË‚‡Ú¸ ÌÂÓ·-
ıÓ‰ËÏ˚Â ÍÓÌˆÂÌÚ‡ˆËÓÌÌ˚Â „‡‰ËÂÌÚ˚ ËÓÌÓ‚, Ì‡-
ÔËÏÂ, „Ó‡Á‰Ó ·ÓÎÂÂ ‚˚ÒÓÍÛ˛ ÍÓÌˆÂÌÚ‡ˆË˛ Í‡-
ÎËfl ‚ ˆËÚÓÔÎ‡ÁÏÂ, ˜ÂÏ ‚ ‡ÔÓÔÎ‡ÒÚÂ, ËÎË ÊÂ, Ì‡Ó·Ó-
ÓÚ, Ó˜ÂÌ¸ ÌËÁÍÛ˛ ÍÓÌˆÂÌÚ‡ˆË˛ Í‡Î¸ˆËfl ‚
ˆËÚÓÔÎ‡ÁÏÂ (Chrispeels et al., 1999). ÄÌ‡ÎÓ„Ë˜ÌÓ Â-
„ÛÎËÛÂÚÒfl Ë „ÓÏÂÓÒÚ‡Á ç, ÔÓÒÍÓÎ¸ÍÛ ÍÓÌˆÂÌÚ‡-
ˆËfl ÔÓÚÓÌÓ‚ ‚ 1000 ‡Á ‚˚¯Â ‚ ‡ÔÓÔÎ‡ÒÚÂ Ë ‚‡ÍÛÓ-
ÎÂ ÔÓ Ò‡‚ÌÂÌË˛ Ò ˆËÚÓÔÎ‡ÁÏÓÈ. ÖÒÎË ÔÓÌËÁËÚ¸ ç
Ì‡ÛÊÌÓ„Ó ‡ÒÚ‚Ó‡, Ú. Â. ‡ÔÓÔÎ‡ÒÚÌÓ„Ó ‡ÒÚ‚Ó‡,
ÚÓ ‚‡ÍÛÓÎflÌ˚È ç ÔÓÌËÁËÚÒfl, ÌÓ ç ˆËÚÓÔÎ‡ÁÏ˚
ÌÂ ËÁÏÂÌËÚÒfl, Ú‡Í Í‡Í ÛÒËÎÂÌÌÓÂ ÔÓÒÚÛÔÎÂÌËÂ ÔÓ-
ÚÓÌÓ‚ ‚ ˆËÚÓÔÎ‡ÁÏÛ ·Û‰ÂÚ ÒÍÓÏÔÂÌÒËÓ‚‡ÌÓ Û‚ÂÎË-
˜ÂÌÌ˚Ï Ú‡ÌÒÔÓÚÓÏ ÔÓÚÓÌÓ‚ ‚ ‚‡ÍÛÓÎ¸ (Boller,
Wiemken, 1986). 

ê‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ÔÓÎÌÓÒÚ¸˛ Á‡‚ËÒËÚ ÓÚ ÔË-
ÚÓÍ‡ ‚Ó‰˚ ‚ ÍÎÂÚÍË, ÍÓÚÓ˚È ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ÓÔÂ-
‰ÂÎflÂÚÒfl ÓÒÏÓÚË˜ÂÒÍËÏ ‰‡‚ÎÂÌËÂÏ, Ó·ÛÒÎÓ‚ÎÂÌ-
Ì˚Ï Ì‡ÍÓÔÎÂÌËÂÏ ÓÒÏÓÚËÍÓ‚ Í‡Í Á‡ Ò˜ÂÚ ÔÓÒÚÛÔË‚-
¯Ëı ËÁ‚ÌÂ ËÓÌÓ‚, Ú‡Í Ë Á‡ Ò˜ÂÚ ÏÂÚ‡·ÓÎËÁÏ‡
Ò‡ı‡ÓÁ˚. ëÓÓÚÌÓ¯ÂÌËÂ ‰ÓÏËÌËÛ˛˘Ëı ‚ÌÛÚË-
ÍÎÂÚÓ˜Ì˚ı ÓÒÏÓÚËÍÓ‚ ÏÓÊÂÚ ·˚Ú¸ ‡ÁÎË˜Ì˚Ï.
ç‡ÔËÏÂ, ‚ ÍÎÂÚÍ‡ı ˝ÔË‰ÂÏËÒ‡ ÎËÒÚ‡ ‚ ‚‡ÍÛÓÎË
Ì‡Í‡ÔÎË‚‡˛ÚÒfl ÌÂÓ„‡ÌË˜ÂÒÍËÂ ËÓÌ˚ (K, Na, Cl,
Ca, NO3), ‡ ‚ ÍÎÂÚÍ‡ı ÏÂÁÓÙËÎÎ‡ ËÓÌ˚ Ì‡ıÓ‰flÚÒfl
ÔËÏÂÌÓ ‚ ‡‚ÌÓÏ ÒÓÓÚÌÓ¯ÂÌËË Ò Ò‡ı‡‡ÏË Ë ‡ÏË-
ÌÓÍËÒÎÓÚ‡ÏË (Fricke, Chaumont, 2006). Ñ‚ËÊÂÌËÂ
ËÓÌÓ‚ ‚ ‚‡ÍÛÓÎ¸ ‡ÒÚfl„Ë‚‡˛˘ÂÈÒfl ÍÎÂÚÍË ÌÂÓ·ıÓ-
‰ËÏÓ ‰Îfl ÔÓ‰‰ÂÊ‡ÌËfl ÓÒÏÓÚË˜ÂÒÍÓ„Ó ‰‡‚ÎÂÌËfl,
Ó·ÂÒÔÂ˜Ë‚‡˛˘Â„Ó ÔÓÒÚÛÔÎÂÌËÂ ‚Ó‰˚, ÌÓ Ò‡Ï ÔË-
ÚÓÍ ‚Ó‰˚ ÔË‚Ó‰ËÚ Í ‡Á·‡‚ÎÂÌË˛ ‚‡ÍÛÓÎflÌÓÈ
ÊË‰ÍÓÒÚË Ë ÔÓÌËÊÂÌË˛ ÂÂ ÍÓÌˆÂÌÚ‡ˆËË. èÓ˝ÚÓ-
ÏÛ ÍÎÂÚÍ‡ ÌÛÊ‰‡ÂÚÒfl ‚ ‰‡Î¸ÌÂÈ¯ÂÏ Ì‡ÍÓÔÎÂÌËË
ËÓÌÓ‚ (ËÎË ËÌ˚ı ÓÒÏÓÚËÍÓ‚), ˜ÚÓ·˚ ÔÓ‰‰ÂÊ‡Ú¸
ÓÒÏÓÚË˜ÂÒÍËÈ ÔÓÚÂÌˆË‡Î, ËÌ‡˜Â ÔÂÍ‡ÚËÚÒfl ÓÒÚ
Ë ÓÒÎ‡·ÌÂÚ ÚÛ„Ó. ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ‚Ó ‚ÂÏfl ‡ÒÚfl-
ÊÂÌËfl ÒÓ‰ÂÊ‡ÌËÂ ÓÒÏÓÚËÍÓ‚ ÔÓ˜ÚË ÔÓÒÚÓflÌÌÓ
(Fricke, Chaumont, 2006). éÚÒ˛‰‡ ÔÓÌflÚÌÓ, ÔÓ˜ÂÏÛ,
Ì‡ÔËÏÂ, ‚ ‡ÒÚÛ˘Ëı ÍÓÌflı ÍÎÂÚÍË ‚ ÁÓÌÂ ‡ÒÚfl-
ÊÂÌËfl ÌÂ ÚÓÎ¸ÍÓ Ò‡ÏË ÔÓ„ÎÓ˘‡˛Ú ËÓÌ˚, ÌÓ ‚ ÌËı
ÔÓÒÚÛÔ‡ÂÚ Ë ˜‡ÒÚ¸ ËÓÌÓ‚ ËÁ ·ÓÎÂÂ ÁÂÎ˚ı ˜‡ÒÚÂÈ
ÍÓÌfl. ÇÌÛÚË ÍÎÂÚÍË ‚‡ÍÛÓÎ¸ Ë ˆËÚÓÔÎ‡ÁÏ‡ ÔÓ‰-
‰ÂÊË‚‡˛Ú ËÁÓÓÒÏÓÚË˜ÌÓÒÚ¸, ÌÓ ÒÓÒÚ‡‚ ‡ÒÚ‚ÓÂÌ-
Ì˚ı ‚Â˘ÂÒÚ‚ ‚ ˆËÚÓÔÎ‡ÁÏÂ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÂÂ ÏÂÚ‡-
·ÓÎË˜ÂÒÍËÏ Á‡ÔÓÒ‡Ï, ÚÓ„‰‡ Í‡Í ‚‡ÍÛÓÎ¸ „Ó‡Á‰Ó
ÏÂÌÂÂ “‡Á·Ó˜Ë‚‡” ‚ ÒÓÒÚ‡‚Â ÓÒÏÓÚË˜ÂÒÍË ‡ÍÚË‚-
Ì˚ı ‚Â˘ÂÒÚ‚ (Fricke, Chaumont, 2006). 

êÄëíüÜÖçàÖ äãÖíéä 
à åéêîéÉÖçÖá êÄëíÖçàâ

åÓÙÓ„ÂÌÂÁ ‡ÒÚÂÌËÈ Á‡‚ËÒËÚ Í‡Í ÓÚ ÙÓÏ˚
‡ÒÚÛ˘Ëı ÍÎÂÚÓÍ, Ú‡Í Ë ÓÚ Ëı ‡ÁÏÂÓ‚. Ç ÓÚÌÓ¯Â-
ÌËË ÙÓÏ˚ ÍÎÂÚÓÍ ÓÒÌÓ‚Ì‡fl ÓÎ¸ ÓÚ‚Ó‰ËÚÒfl ˆË-
ÚÓÒÍÂÎÂÚÛ Ë, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸, ÏËÍÓÚÛ·Ó˜Í‡Ï,
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‰‚ËÊÂÌËÂ ÍÓÚÓ˚ı ÓÔÂ‰ÂÎflÂÚ ÓËÂÌÚ‡ˆË˛ ÒËÌ-
ÚÂÁËÛÂÏ˚ı ÏËÍÓÙË·ËÎÎ ˆÂÎÎ˛ÎÓÁ˚ Ë, ÒÎÂ‰Ó-
‚‡ÚÂÎ¸ÌÓ, Ì‡Ô‡‚ÎÂÌËÂ ÓÒÚ‡ Ó·ÓÎÓ˜ÍË ÍÎÂÚÓÍ
(Green, 1999). ë‡ÏË ÏËÍÓÚÛ·Ó˜ÍË ÌÂ Û˜‡ÒÚ‚Û˛Ú
‚ Â„ÛÎflˆËË Ì‡˜‡Î‡ ·˚ÒÚÓ„Ó ‡ÒÚflÊÂÌËfl (Balus-
ka et al., 1996). í‡ÌÒÔÓÚÌ˚Â ‚ÂÁËÍÛÎ˚ ‡ÔÔ‡‡Ú‡
ÉÓÎ¸‰ÊË ‰ÓÒÚ‡‚Îfl˛Ú Ú‡ÍÊÂ „ÂÏËˆÂÎÎ˛ÎÓÁ˚ Ë ÔÂÍ-
ÚËÌ˚ Í ÚÂÏ ÏÂÒÚ‡Ï, „‰Â ÔÓËÒıÓ‰ËÚ ÌÓ‚ÓÓ·‡ÁÓ‚‡-
ÌËÂ ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË (ò‡Ó‚‡, 2004). åÂÒÚ‡ ÒÂÍ-
ÂˆËË ·ËÓÔÓÎËÏÂÓ‚ ‚ ÔÎ‡ÁÏ‡ÎÂÏÏÛ ÒÓ‚Ô‡‰‡˛Ú Ò
‡ÒÔÂ‰ÂÎÂÌËÂÏ ÓÍÓÌ˜‡ÌËÈ ÚÓÌÍËı ÙËÎ‡ÏÂÌÚÓ‚
‡ÍÚËÌ‡, ˝ÚÓ ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÚÓ, ˜ÚÓ ÙËÎ‡ÏÂÌÚ˚ ‡ÍÚË-
Ì‡ ÓÔÂ‰ÂÎfl˛Ú ÎÓÍ‡ÎËÁ‡ˆË˛ ÒÂÍÂˆËË ‚ÂÁËÍÛÎ
(Hussey et al., 2006). êÓÒÚ Ó·ÓÎÓ˜ÍË ÔÓËÒıÓ‰ËÚ
ÚÓÎ¸ÍÓ ‚ ÏÂÒÚ‡ı ÒÂÍÂˆËË. èËÌflÚÓ Ò˜ËÚ‡Ú¸, ˜ÚÓ
ÙÓÏ‡ ‡ÒÚÛ˘ÂÈ ÍÎÂÚÍË ÂÒÚ¸ ÂÁÛÎ¸Ú‡Ú ‡ÁÎË˜Ì˚ı
ÒÍÓÓÒÚÂÈ ‡ÒÚflÊÂÌËfl Ë ÒËÌÚÂÁ‡ ‚ ÒÓÒÂ‰ÌËı Û˜‡ÒÚ-
Í‡ı Ó·ÓÎÓ˜ÍË ÍÎÂÚÍË. Ñ‚‡ ÒÎÛ˜‡fl, ‡ ËÏÂÌÌÓ ÙÓÏË-
Ó‚‡ÌËÂ ‰ÓÎÂÈ ÎËÒÚ‡ Ë ‚ÂÚ‚ÎÂÌËÂ ÚËıÓÏ (‚ÓÎÓÒÍË
ÓÔÛ¯ÂÌËfl ÔÓ‚ÂıÌÓÒÚË ÎËÒÚ‡), ËÁÛ˜ÂÌ˚ ÔÓ‰Ó·ÌÓ
(Smith, Oppenheimer, 2005). ç‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ‰ÓÒÚ‡-
ÚÓ˜ÌÓ ·˚ÒÚ˚ı ËÁÏÂÌÂÌËÈ ‚ ˆËÚÓÒÍÂÎÂÚÂ ÛÍ‡Á˚‚‡-
ÂÚ ÒÔÓÒÓ·ÌÓÒÚ¸ ÏËÍÓÙËÎ‡ÏÂÌÚÓ‚ ‡ÍÚËÌ‡, Ó˜ÂÌ¸
ÏÓ·ËÎ¸Ì˚ı ÒÚÛÍÚÛ, ‚ ÚÂ˜ÂÌËÂ ÌÂÒÍÓÎ¸ÍËı ÒÂÍÛÌ‰
‰ÂÔÓÎËÏÂËÁÓ‚‡Ú¸Òfl Ë ÔÂÂÙÓÏËÓ‚‡Ú¸ Ò‚Ó˛
ÒÚÛÍÚÛÛ (äÎfl˜ÍÓ, 2006). àÁ‚ÂÒÚÌÓ, ˜ÚÓ Ò‚Âı˝ÍÒ-
ÔÂÒÒËfl „ÂÌ‡, ÓÚ‚Â˜‡˛˘Â„Ó Á‡ ÒËÌÚÂÁ Ù‡ÍÚÓ‡ ‰Â-
ÔÓÎËÏÂËÁ‡ˆËË ‡ÍÚËÌ‡, ÔË‚Ó‰ËÚ Í Ì‡Û¯ÂÌË˛

ÏÓÙÓ„ÂÌÂÁ‡ Ë ÌËÁÍÓÏÛ ÓÒÚÛ, ‡ ËÌ„Ë·ËÓ‚‡ÌËÂ
˝ÚÓ„Ó „ÂÌ‡ ÒÚËÏÛÎËÛÂÚ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ Ë ÓÒÚ
Ó„‡ÌÓ‚ Û Arabidopsis (Dong et al., 2001). 

êÓÒÚ ÍÎÂÚÓÍ ‚ ‰ÎËÌÛ ÓÔÂ‰ÂÎflÂÚ, Í‡Í ·˚ÎÓ ÔÓ-
Í‡Á‡ÌÓ ‚˚¯Â, ·˚ÒÚÓÂ Û‰ÎËÌÂÌËÂ ÏÌÓ„Ëı Ó„‡-
ÌÓ‚, ‡ ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ë ı‡‡ÍÚÂ ÏÓÙÓ„ÂÌÂÁ‡
‚ÒÂ„Ó ‡ÒÚÂÌËfl. èË‚Â‰ÂÏ ÌÂÒÍÓÎ¸ÍÓ ÔËÏÂÓ‚.

Ç ÚÂÏÌÓÚÂ ÓÒÚ ÔÓÓÒÚÍ‡ ÔÓËÒıÓ‰ËÚ Á‡ Ò˜ÂÚ
Û‰ÎËÌÂÌËfl ÏÂÊ‰ÓÛÁÎËÈ ÒÚÂ·Îfl ‚Ó ÏÌÓ„Ó ‡Á. åÓ-
ÙÓÎÓ„Ëfl Ú‡ÍÓ„Ó ˝ÚËÓÎËÓ‚‡ÌÌÓ„Ó ÔÓÓÒÚÍ‡ ÒÓ‚Â-
¯ÂÌÌÓ ËÌ‡fl: ÒËÎ¸ÌÓ ‚˚ÚflÌÛÚ˚È ÒÚÂ·ÂÎ¸ Ò Á‡˜‡ÚÍ‡ÏË
ÎËÒÚ¸Â‚ Ë ËÁ„Ë·ÓÏ ‚ ‚Ë‰Â Í˛˜Í‡ Ì‡ ‚ÂıÛ¯ÍÂ; ÔÓ-
ÓÒÚÓÍ ÌÂ ÒÓ‰ÂÊËÚ ıÎÓÓÙËÎÎ‡ (Cosgrove, 1986).
í‡Í‡fl ÏÓÙÓÎÓ„Ëfl Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ·˚ÒÚÓÂ ÔÓıÓÊ-
‰ÂÌËÂ ÔÓÓÒÚÍ‡ ˜ÂÂÁ ÒÎÓÈ ÔÓ˜‚˚ Í Ò‚ÂÚÛ ·ÂÁ ÔÓ-
‚ÂÊ‰ÂÌËÈ ÎËÒÚÓ‚Ó„Ó ‡ÔÔ‡‡Ú‡ Ë ‚ÂıÛ¯Â˜ÌÓÈ ÚÓ˜-
ÍË ÓÒÚ‡. èË ÔÂÂÌÓÒÂ ËÁ ÚÂÏÌÓÚ˚ Ì‡ Ò‚ÂÚ ÓÒÚ
ÚÓÏÓÁËÚÒfl ‚ ÚÂ˜ÂÌËÂ ÌÂÒÍÓÎ¸ÍËı ÏËÌÛÚ. èÂ‰ÔÓÎ‡-
„‡ÂÚÒfl, ˜ÚÓ ÓÒÚ‡ÌÓ‚Í‡ ‡ÒÚflÊÂÌËfl ‚˚Á‚‡Ì‡ Ó·‡ÁÓ-
‚‡ÌËÂÏ ‰ËÙÂÛÎ‡ÚÌ˚ı ÏÓÒÚËÍÓ‚ ÏÂÊ‰Û ÔÓÎËÒ‡ı‡Ë-
‰‡ÏË ÍÎÂÚÓ˜Ì˚ı ÒÚÂÌÓÍ Ë ÔÂÂıÓ‰ÓÏ ·ÂÎÍ‡ ˝ÍÒÚÂÌ-
ÒËÌ‡ ‚ Ó·ÓÎÓ˜ÍÂ ÍÎÂÚÍË ‚ ÌÂ‡ÒÚ‚ÓËÏÛ˛ ÙÓÏÛ
(ò‡Ó‚‡, 2004). ÑÂÈÒÚ‚ËÂ Ì‡ ÓÒÚ Á‡‚ËÒËÚ ÓÚ ÒÔÂÍ-
Ú‡Î¸ÌÓ„Ó ÒÓÒÚ‡‚‡ Ò‚ÂÚ‡: ÒËÌËÈ ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚ ÓÒÚ
Û ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡ ˜ÂÂÁ 30 Ò, Í‡ÒÌ˚È Ë ‰‡Î¸-
ÌËÈ Í‡ÒÌ˚È Û ÔÓÓÒÚÍÓ‚ ·ÂÎÓÈ „Ó˜Ëˆ˚ – ˜ÂÂÁ
10–15 ÏËÌ (Cosgrove, 1986). ÖÒÎË ÓÒ‚Â˘‡Ú¸ Í‡Ò-
Ì˚Ï Ò‚ÂÚÓÏ ÚÓÎ¸ÍÓ ÒÂÏfl‰ÓÎË, ÚÓ ÓÒÚ ÒÚÂ·Îfl ÔÓ‰
ÌËÏË ÓÒÚ‡ÌÓ‚ËÚÒfl. ùÚË ̋ ÙÙÂÍÚ˚ Ò‚flÁ‡Ì˚ Ò ÂˆÂÔ-
ˆËÂÈ Í‡ÒÌÓ„Ó Ë ‰‡Î¸ÌÂ„Ó Í‡ÒÌÓ„Ó Ò‚ÂÚ‡ ÙËÚÓ-
ıÓÏÓÏ, ‡ ÒËÌÂ„Ó – ÍËÔÚÓıÓÏÓÏ. 

èÂÂÌÓÒ ÔÓÓÒÚÍ‡ Ì‡ Ò‚ÂÚ ÔË‚Ó‰ËÚ Í ËÌÚÂÌ-
ÒË‚ÌÓÏÛ ÓÒÚÛ ÎËÒÚ¸Â‚ Á‡ Ò˜ÂÚ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ,
˝ÚËÓÎËÓ‚‡ÌÌ˚È ÔÓÓÒÚÓÍ ÁÂÎÂÌÂÂÚ, ÎËÒÚÓ˜ÍË
‡Á‚Ó‡˜Ë‚‡˛ÚÒfl, ÎËÒÚÓ‚‡fl ÔÎ‡ÒÚËÌÍ‡ ‰Ó‡ÒÚ‡ÂÚ
‰Ó ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ„Ó ‡ÁÏÂ‡. èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ
‰ÂÈÒÚ‚ËÂ Ò‚ÂÚ‡ Í‡ÍËÏ-ÚÓ Ó·‡ÁÓÏ ÔË‚Ó‰ËÚ Í Û‚Â-
ÎË˜ÂÌË˛ ‡ÒÚflÊËÏÓÒÚË ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË. ç‡Ë·Ó-
ÎÂÂ ÍÛÔÌ˚Â ÎËÒÚ¸fl Ó·‡ÁÛ˛ÚÒfl ÔË ÛÏÂÂÌÌÓÏ
Ò‚ÂÚÂ (10–50% ÓÚ ‰ÌÂ‚ÌÓÈ ËÌÚÂÌÒË‚ÌÓÒÚË ÂÒÚÂ-
ÒÚ‚ÂÌÌÓ„Ó Ò‚ÂÚ‡), ‡ ÔË ÒÎ‡·ÓÏ Ë ÒËÎ¸ÌÓÏ Ò‚ÂÚÂ ‚˚-
‡ÒÚ‡˛Ú ÏÂÎÍËÂ ÎËÒÚ¸fl (ñÂÎ¸ÌËÍÂ Ë ‰., 1982). 

ìÒËÎÂÌËÂ ËÎË ÓÒÎ‡·ÎÂÌËÂ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ,
Ú. Â. ‰Ó‡ÒÚ‡ÌËÂ Ëı ‰Ó ·ÓÎ¸¯Â„Ó ËÎË ÏÂÌ¸¯Â„Ó
‡ÁÏÂ‡, ÓÔÂ‰ÂÎflÂÚ ËÁÏÂÌÂÌËÂ ‡ıËÚÂÍÚÛ˚
ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚, Í‡Í ·˚ÎÓ ÛÊÂ ÓÚÏÂ˜ÂÌÓ, Ë ÎÂ-
ÊËÚ ‚ ÓÒÌÓ‚Â Ú‡Í Ì‡Á˚‚‡ÂÏÓÈ ÔÎ‡ÒÚË˜ÌÓÒÚË ÓÒÚ‡
ÍÓÌÂÈ. Ç ‡ÁÌÓÓ·‡ÁÌ˚ı ÛÒÎÓ‚Ëflı ÔÓËÁ‡ÒÚ‡-
ÌËfl, ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‚˚ÒÓÚ˚ Ì‡‰ ÛÓ‚ÌÂÏ ÏÓfl,
ÔÎÓÚÌÓÒÚË, ÏÂı‡ÌË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡, Û‚Î‡ÊÌÂÌÌÓ-
ÒÚË ÔÓ˜‚ÂÌÌ˚ı „ÓËÁÓÌÚÓ‚, ÓÚ ıËÏË˜ÂÒÍÓ„Ó ÒÓÒÚ‡-
‚‡ Ë ç ÔÓ˜‚ÂÌÌÓ„Ó ‡ÒÚ‚Ó‡, Ë ÓÚ ÍÎËÏ‡ÚË˜ÂÒÍËı
ÓÒÓ·ÂÌÌÓÒÚÂÈ ‰‡ÌÌÓÈ ÏÂÒÚÌÓÒÚË ÍÓÌÂ‚‡fl ÒËÒÚÂ-
Ï‡ Ó‰ÌÓ„Ó Ë ÚÓ„Ó ÊÂ ‡ÒÚÂÌËfl ÏÓÊÂÚ ÔËÓ·ÂÒÚË
‡ÁÎË˜ÌÛ˛ ÏÓÙÓÎÓ„Ë˛, ‡ÒÔÓÒÚ‡ÌflflÒ¸ Ì‡ ‡Á-
ÌÛ˛ „ÎÛ·ËÌÛ ‚ ‡ÁÌ˚ı Ì‡Ô‡‚ÎÂÌËflı (ËÒ. 5; Lich-
tenegger, 1983). ÇÍÎ‡‰ ‡ÒÚflÊÂÌËfl Á‡ÍÎ˛˜‡ÂÚÒfl ‚
‰ÎËÌÂ „Î‡‚ÌÓ„Ó Ë ·ÓÍÓ‚˚ı ÍÓÌÂÈ, ‡ Ú‡ÍÊÂ ÍÓ-
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êËÒ. 5. äÓÌÂ‚‡fl ÒËÒÚÂÏ‡ ‡ÒÚÂÌËÈ Carlina acaulis ‚
‡ÁÌ˚ı ÛÒÎÓ‚Ëflı ÔÓËÁ‡ÒÚ‡ÌËfl: ÒÎÂ‚‡ – Ì‡ ·Û˚ı
ÔÓ˜‚‡ı, ‚˚ÒÓÚ‡ Ì‡‰ ÛÓ‚ÌÂÏ ÏÓfl 450 Ï, ÒÂ‰Ìflfl ÚÂÏÔÂ-
‡ÚÛ‡ Ë˛Îfl +19.4°ë, „ÎÛ·ËÌ‡ ÔÓÒÚË‡ÌËfl – 410 ÒÏ;
ÒÔ‡‚‡ – Ì‡ ·ÛÓÈ, ÒËÎ¸ÌÓ Í‡ÏÂÌËÒÚÓÈ ÔÓ˜‚Â ‚ ‚˚ÒÓ-
ÍÓ„ÓÌÓÈ Ó·Î‡ÒÚË, ‚˚ÒÓÚ‡ Ì‡‰ ÛÓ‚ÌÂÏ ÏÓfl 1400 Ï,
ÒÂ‰Ìflfl ÚÂÏÔÂ‡ÚÛ‡ Ë˛Îfl +14.7°ë, „ÎÛ·ËÌ‡ ÔÓÒÚË-
‡ÌËfl – 72 ÒÏ (ÔÓ: Lichtenegger, 1983). 

ÒÏ
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ÌÂÈ ÒÎÂ‰Û˛˘Ëı ÔÓfl‰ÍÓ‚ ‚ÂÚ‚ÎÂÌËfl Ë ‚ ÍÓÏÔ‡ÍÚ-
ÌÓÒÚË ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚ (˜ËÒÎÂ ·ÓÍÓ‚˚ı ÍÓÌÂÈ
Ì‡ Â‰ËÌËˆÛ ‰ÎËÌ˚ „Î‡‚ÌÓ„Ó ÍÓÌfl), ÔÓÒÍÓÎ¸ÍÛ, Ì‡-
ÔËÏÂ, ÔË ·ÓÎÂÂ ÍÓÓÚÍËı ÍÎÂÚÍ‡ı „Î‡‚ÌÓ„Ó
ÍÓÌfl ·ÓÍÓ‚˚Â ·Û‰ÛÚ ‡ÒÔÓÎ‡„‡Ú¸Òfl Ì‡ ÌÂÏ ·ÎËÊÂ
‰Û„ Í ‰Û„Û. 

Ö˘Â Ó‰ËÌ Ì‡„Îfl‰Ì˚È ÔËÏÂ – ·˚ÒÚ˚È ÓÒÚ
ÒÚÂ·ÎÂÈ Û Á‡ÚÓÔÎÂÌÌ˚ı ‡ÒÚÂÌËÈ, ˜ÚÓ ÔÓÁ‚ÓÎflÂÚ
‡ÒÚÂÌË˛ “‚˚ÒÛÌÛÚ¸Òfl” ËÁ ‚Ó‰˚ Ë ÔÓ‰ÓÎÊ‡Ú¸ ‡Ò-
ÚË, ÓÒÛ˘ÂÒÚ‚Îflfl ÌÓÏ‡Î¸Ì˚È ÙÓÚÓÒËÌÚÂÁ Ë ‰˚ı‡-
ÌËÂ ‚ ‡˝Ó·Ì˚ı ÛÒÎÓ‚Ëflı. ùÚËÎÂÌ, ‚˚‰ÂÎflÂÏ˚È
ÍÎÂÚÍ‡ÏË Ì‡ıÓ‰fl˘Â„ÓÒfl ÔÓ‰ ‚Ó‰ÓÈ ÒÚÂ·Îfl, Ì‡Í‡ÔÎË-
‚‡ÂÚÒfl ‚ ÌÂÏ, ÔÓÒÍÓÎ¸ÍÛ ÌÂ ‰ËÙÙÛÌ‰ËÛÂÚ ‚ ‚Ó‰ÌÓÈ
ÒÂ‰Â Ë ÛÒÍÓflÂÚ ‡ÒÚflÊÂÌËÂ Â„Ó ÍÎÂÚÓÍ. ì ˜‡ÒÚË˜-
ÌÓ Á‡ÚÓÔÎÂÌÌ˚ı ‡ÒÚÂÌËÈ ËÒ‡ Ú‡ÍÓÂ ·˚ÒÚÓÂ ‡Ò-
ÚflÊÂÌËÂ ÔÓËÒıÓ‰ËÚ ‚ ÏÂÊ‰ÓÛÁÎËflı ÒÚÂ·Îfl (Kende
et al., 1998). ç‡ ËÒ. 6 ÔÓÍ‡Á‡ÌÓ, Í‡Í Ì‡ Û‰ÎËÌË‚¯Ëı-
Òfl ÒÚÂ·Îflı ÎËÒÚ¸fl ‡Á‚Ë‚‡˛ÚÒfl Ì‡‰ ‚Ó‰ÓÈ. èË ÔÓ-
‚ÚÓÌÓÏ Á‡ÚÓÔÎÂÌËË ÒÎÂ‰Û˛˘ÂÂ ·˚ÒÚÓ Û‰ÎËÌfl˛-

˘ÂÂÒfl ÏÂÊ‰ÓÛÁÎËÂ ÒÚÂ·Îfl ‚˚ÌÓÒËÚ Ì‡‰ ÔÓ‚ÂıÌÓ-
ÒÚ¸˛ ‚Ó‰˚ ÛÁÂÎ Ò ‡Á‚Ë‚‡˛˘ËÏËÒfl ÎËÒÚ¸flÏË.
í‡ÍËÏ Ó·‡ÁÓÏ, ·˚ÒÚÓÂ ‡ÒÚflÊÂÌËÂ ÍÎÂÚÓÍ ÓÔÂ-
‰ÂÎflÂÚ ·˚ÒÚÓÂ ËÁÏÂÌÂÌËÂ ‚ÒÂ„Ó „‡·ËÚÛÒ‡ ‡ÒÚÂ-
ÌËfl. 

ç‡ ÔÓ‰‚Ó‰Ì˚ı ÎËÒÚ¸flı ‡ÒÚÂÌËÈ ·ÓÎÓÚÌÓ„Ó ̆ ‡‚Â-
Îfl, ÛÒÚÓÈ˜Ë‚Ó„Ó Í Á‡ÚÓÔÎÂÌË˛, ‰ÂÈÒÚ‚ËÂ ̋ ÚËÎÂÌ‡ ·˚-
ÎÓ ËÏËÚËÓ‚‡ÌÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓ (Voesenek et al.,
2003) Ë ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ ÚÂ˜ÂÌËÂ ÌÂÒÍÓÎ¸ÍËı ˜‡ÒÓ‚
ÂÁÍÓ ÛÒËÎË‚‡ÂÚÒfl Û‰ÎËÌÂÌËÂ ˜ÂÂ¯ÍÓ‚ ÎËÒÚ¸Â‚ Á‡
Ò˜ÂÚ ‡ÒÚflÊÂÌËfl ÍÎÂÚÓÍ (ËÒ. 7) Ë Ò‡ÏË ÎËÒÚ¸fl ÔË-
Ó·ÂÚ‡˛Ú ‚ÂÚËÍ‡Î¸ÌÓÂ ÔÓÎÓÊÂÌËÂ. 

åÓÊÌÓ ÔË‚ÂÒÚË Â˘Â fl‰ ÔËÏÂÓ‚, Í‡Í ËÁÏÂ-
ÌÂÌËfl ‚ ‡ÒÚflÊÂÌËË ÍÎÂÚÓÍ ÚÂı ËÎË ËÌ˚ı Ó„‡ÌÓ‚
‡ÒÚÂÌËfl ‚ÎËfl˛Ú Ì‡ ËÁÏÂÌÂÌËfl Â„Ó ÏÓÙÓÎÓ„ËË,
Á‡Ú‡„Ë‚‡fl ÛÊÂ ËÏÂ‚¯ËÂÒfl, ‡ÌÂÂ Ó·‡ÁÓ‚‡‚¯ËÂÒfl
‚ ‡ÒÚÂÌËË ÍÎÂÚÍË. é‰Ì‡ÍÓ ‰‡ÊÂ ËÁ ÔË‚Â‰ÂÌÌ˚ı
ÔËÏÂÓ‚ flÒÌÓ, Ì‡ÒÍÓÎ¸ÍÓ ‚ÂÎËÍ‡ ÓÎ¸ ‡ÒÚflÊÂÌËfl
ÍÎÂÚÓÍ ‚ ÙÓÏËÓ‚‡ÌËË Ë ÓÒÚÂ ‡ÒÚÂÌËfl. èÓ·ÎÂ-
Ï‡ „ÓÏÓÌ‡Î¸ÌÓÈ Â„ÛÎflˆËË ÓÒÚ‡ ‡ÒÚflÊÂÌËÂÏ ‚
‡ÁÎË˜Ì˚ı Ó„‡Ì‡ı ÌÂ ·˚Î‡ ‡ÒÒÏÓÚÂÌ‡ ‚Ó ‚ÒÂÈ
ÔÓÎÌÓÚÂ, ÔÓÒÍÓÎ¸ÍÛ ÓÌ‡ ÚÂ·ÛÂÚ ÓÚ‰ÂÎ¸ÌÓ„Ó Ó·-
ÒÛÊ‰ÂÌËfl. 
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é·Û˜Â‚‡
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ÌËË ÒÂÏflÌ, Ì‡ıÓ‰fl˘ËıÒfl ‚ ‚˚ÌÛÊ‰ÂÌÌÓÏ ÔÓÍÓÂ. 1. ç‡-
ÍÓÔÎÂÌËÂ ÓÒÏÓÚË˜ÂÒÍË ‡ÍÚË‚Ì˚ı ‚Â˘ÂÒÚ‚ ‚ ÓÒÂ‚˚ı Ó-
„‡Ì‡ı ÒÂÏflÌ ÍÓÏÓ‚˚ı ·Ó·Ó‚ // í‡Ï ÊÂ. 1993. í. 40.
ë. 742–748. 

èÓÎÂ‚ÓÈ Ç.Ç., ë‡Î‡Ï‡ÚÓ‚‡ í.ë. åÂı‡ÌËÁÏ˚ Â„ÛÎfl-
ˆËË ÓÒÚ‡ ÍÎÂÚÓÍ // ÅËÓÎÓ„Ëfl ‡Á‚ËÚËfl ‡ÒÚÂÌËÈ. å.:
ç‡ÛÍ‡, 1975. ë. 111–125. 

èÓÎÂ‚ÓÈ Ç.Ç., ò‡Ó‚‡ Ö.à., í‡ÌÍÂÎ˛Ì é.Ç. é ÓÎË
ç+-ÔÓÏÔ˚ ‚ ‰ÂÈÒÚ‚ËË àìä Ì‡ ·ËÓÔÓÚÂÌˆË‡Î Ë ÓÒÚ ÓÚ-
ÂÁÍÓ‚ ÍÓÎÂÓÔÚËÎÂÈ ÍÛÍÛÛÁ˚ // îËÁËÓÎÓ„Ëfl ‡ÒÚÂÌËÈ.
1989. í. 36. ë. 998–1002. 

èÓÚ‡ÔÓ‚ ç.É. á‡ÍÓÌÓÏÂÌÓÒÚË ÔÂÂ‰‚ËÊÂÌËfl ‚Â-
˘ÂÒÚ‚ ‚ ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏÂ // àÁ‚. Äç ëëëê. ëÂ. ·ËÓÎ.
1962. ‹ 2. ë. 181–192. 

íÓÙËÏÓ‚‡ å.ë., ÜÂÒÚÍÓ‚‡ à.å., ÄÌ‰ÂÂ‚ à.å. Ë ‰.
éÒÏÓÚË˜ÂÒÍ‡fl ‚Ó‰Ì‡fl ÔÓÌËˆ‡ÂÏÓÒÚ¸ ‚‡ÍÛÓÎflÌ˚ı Ë
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ÏÂÏ·‡Ì, ËÁÓÎËÓ‚‡ÌÌ˚ı ËÁ ÍÓÌÂÈ
ÍÛÍÛÛÁ˚ // îËÁËÓÎÓ„Ëfl ‡ÒÚÂÌËÈ. 2001. í. 48. ë. 341–
348. 

ï‡‚ÍËÌ ù.Ö. îÓÏËÓ‚‡ÌËÂ ÏÂÚ‡·ÓÎË˜ÂÒÍËı ÒËÒÚÂÏ ‚
‡ÒÚÛ˘Ëı ÍÎÂÚÍ‡ı ‡ÒÚÂÌËÈ / èÓ‰ Â‰. êÂÈÏÂÒ‡ î.ù.
çÓ‚ÓÒË·ËÒÍ: ç‡ÛÍ‡, 1977. 221 Ò.

ñÂÎ¸ÌËÍÂ û. ã. îËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÓÒÌÓ‚˚ ÚÂÌÂ‚˚ÌÓÒ-
ÎË‚ÓÒÚË ‰Â‚ÂÒÌ˚ı ‡ÒÚÂÌËÈ. å.: ç‡ÛÍ‡, 1978. 211 Ò.

ñÂÎ¸ÌËÍÂ û. ã., éÒËÔÓ‚‡ é.è., çËÍÓÎ‡Â‚‡ å.ä. îË-
ÁËÓÎÓ„Ë˜ÂÒÍËÂ ‡ÒÔÂÍÚ˚ ‡‰‡ÔÚ‡ˆËË ÎËÒÚ¸Â‚ Í ÛÒÎÓ‚ËflÏ
ÓÒ‚Â˘ÂÌËfl // îËÁËÓÎÓ„Ëfl ÙÓÚÓÒËÌÚÂÁ‡ / èÓ‰ Â‰. çË-
˜ËÔÓÓ‚Ë˜‡ Ä.Ä. å.: ç‡ÛÍ‡, 1982. ë. 187–203. 

ò‡Ì¸ÍÓ Ä.Ç., åÂÒÂÌÍÓ å.å., äÎ˚˜ÌËÍÓ‚ é.à. Ë ‰.
ÄÍÚË‚ÌÓÒÚ¸ ÔÓÚÓÌÌÓÈ ÔÓÏÔ˚ ‚ ‡ÒÚÛ˘ÂÈ ˜‡ÒÚË ÍÓÌfl
ÍÛÍÛÛÁ˚: ÍÓÂÎflˆËfl Ò 14-3-3 ·ÂÎÍ‡ÏË Ë ËÁÏÂÌÂÌËfl
ÔË ÓÒÏÓÚË˜ÂÒÍÓÏ ÒÚÂÒÒÂ // ÅËÓıËÏËfl. 2003. í. 68.
ë. 1639–1647. 

ò‡Ó‚‡ Ö.à. äÎÂÚÓ˜Ì‡fl ÒÚÂÌÍ‡ ‡ÒÚÂÌËÈ. ëè·.: àÁ‰-
‚Ó ëè·. ÛÌ-Ú‡, 2004. 152 Ò. 

òËÊÌÂ‚‡ à.Ä., çÓ‚ËÍÓ‚‡ É.Ç., é·Û˜Â‚‡ ç.Ç. ÄÍ‚‡ÔÓ-
ËÌ˚ ÚÓÌÓÔÎ‡ÒÚ‡ Ë ÔÎ‡ÁÏ‡ÎÂÏÏ˚ ËÁ ÓÒÂ‚˚ı Ó„‡ÌÓ‚
ÒÂÏflÌ ·Ó·Ó‚ ‚ ÔÓˆÂÒÒÂ ÔÓ‡ÒÚ‡ÌËfl // ÑÓÍÎ. Äç. 2007.
í. 413. ë. 1–4. 

Äntipova O.V., Bartova L.M., Kalashnikova T.S. et al. Fusi-
coccin-induced cell elongation and endogenous fusicoccin-
like ligands in germinating seeds // Plant Physiol. Biochem.
2003. V. 41. P. 157–164 . 

Baluska F., Kubica S., Hauskrecht M. Postmitotic “isodia-
metric” cell growth in maize root apex // Planta. 1990.
V. 181. P. 269–274. 

Baluska F., Barlow P.W., Kubica S. Importance of the post-
mitotic isodiametric growth (PIG) region for growth and de-
velopment of roots // Structure and function of roots. Dor-
drecht: Kluwer Acad. Press, 1995. P. 41–51. 

Baluska F., Volkmann D., Barlow P.W. Spezialized zones of
development in roots: view from the cellular level // Plant
Physiol. 1996. V. 112. P. 3–4. 

Baluska F., Jasik J., Edelman H. et al. Latrinculin B-induced
plant dwarfism // Devel. Biol. 2001. V. 231. P. 113−124. 

Boller T., Wiemken A. Dynamics of vacuolar compartmenta-
tion // Annu. Rev. Plant Physiol. 1986. V. 37. P. 137–164. 

Cailloux M. Metabolism and the absorption of water by root
hairs // Can. J. Bot. 1972. V. 50. P. 557–573.

Chrispeels M.J., Crawford N.M., Schroeder J.I. Proteins for
transport of water and mineral nutrients across the mem-
branes of plant cells // Plant Cell. 1999. V. 11. P. 661–675. 

Cosgrove D.J. Photomodulation of growth // Photomorpho-
genesis in plants / Eds Kendrick R.E., Kronenberg G.H.M.
Hague: Martinus Nijhof Publ., 1986. P. 341–368.

Cosgrove D.J. Cell wall loosening by expansins // Plant
Physiol. 1998. V. 118. P. 333–339. 

Cosgrove D.J. Enzymes and other agents that enhance cell
wall extensibility // Annu. Rev. Plant Physiol.   Plant Mol.
Biol. 1999. V. 50. P. 391–417. 

Dale J.E. The control of leaf expansion // Ibid. 1988. V. 39.
P. 267–295. 

De Cnodder T., Verbelen J.-P., Vissenberg K. The control of
cell size and rate of elongation in the Arabidopsis root // The
expanding cell. Berlin: Springer Verlag, 2006. P. 249–269. 

Dong C.H., Xia G.X., Hong Y. et al. ADF proteins are in-
volved in the control of flowering and regulate F-actin orga-
nization, cell expansion and organ growth in Arabidopsis //
Plant Cell. 2001. V. 13. P. 1333–1346. 

Evans M.L. Functions of hormones at the cellular level of or-
ganization // Encycl. Plant Physiol. 1978. V. 10. P. 23–79. 

Fricke W., Chaumont F. Solute and water relations in grow-
ing plant cells // The expanding cell. Berlin: Springer Verlag,
2006. P. 7–31. 

Green P.B. Expression of pattern in plants: combined molec-
ular and calculus-based biophysical paradigms // Amer. J.
Bot. 1999. V. 86. P. 1059–1076. 

Haber A.H. Ionizing radiations as research tools // Annu.
Rev. Plant Physiol. 1968. V. 19. P. 463–489. 

Herman E.M., Li X., Su R.T. et al. Vacuolar-type H+-ATPases
are associated with the endoplasmic reticulum and provacu-
oles in root tip cells // Plant Physiol. 1994. V. 106. P. 1313–
1324. 

Honda S.I., Hongladarom-Honda T., Kwanyen P. et al. Inter-
pretation on chloroplast reproduction derived from correla-
tion between cells and chloroplasts // Planta. 1971. V. 97.
P. 1–16. 

Hussey P.J., Ketelaar T., Deeks M.J. Control of the actin cy-
toskeleton in plant cell growth // Annu. Rev. Plant Biol.
2006. V. 57. P. 109–125. 

Ivanov V.B. Relationship between cell proliferation and tran-
sition to elongation in plant roots // Int. J. Devel. Biol. 1997.
V. 41. P. 907–915. 

Kaldenhoff R., Grote K., Zhu J.J. et al. Significance of plas-
malemma aquaporins for water transport in Arabidopsis
thaliana // Plant J. 1998. V. 14. P. 121–128.

Kende H., Van de Knaap E., Cho H.T. Deepwater rice : a
model plant to study stem elongation // Plant Physiol. 1998.
V. 118. P. 1105–1110.

Le J., Vandenbussche F., Van der Straeten D. et al. An early
response to ethylene of Arabidopsis root cell elongation is
up- and down-regulated and uncoupled from differentia-
tion // Ibid. 2001. V. 125. P. 519–522. 



éçíéÉÖçÖá      ÚÓÏ 39      ‹ 1      2008

êÄëíüÜÖçàÖ äãÖíéä äÄä çÖéíöÖåãÖåÄü ëéëíÄÇãüûôÄü êéëíÄ 27

Lee D.K., Ahn J.H., Song S.K. et al. Expression of an ex-
pansin gene is correlated with root elongation in soybean //
Ibid. 2003. V. 131. P. 985–997. 

Lichtenegger E. Wurzel- und Bodentyp als Ausdrück des
Standortes // Root ecology and its practical application / Eds
Boehm W. et al. Irdning, Austria: Bundesanstalt für alpen-
ländische Landwirtschaft, 1983. S. 369–388. 

Ludevid D., Hofte H., Himelblau E. et al. The expression pat-
tern of the tonoplast intrinsic protein γ-TIP in Arabidopsis
thaliana is correlated with cell enlargement // Plant Physiol.
1992. V. 100. P. 1633–1639. 

Maeshima M. Development of vacuolar membranes during
elongation of cells in mung bean hypocotyls // Plant Cell
Physiol. 1990. V. 31. P. 311–317. 

Maeshima M., Hara-Nishimura I., Takeuchi Y. et al. Accu-
mulation of vacuolar H+-pyrophosphatase and H+-ATPase
during reformation of the central vacuole in germinating
pumpkin seeds // Plant Physiol. 1994. V. 106. P. 61–69. 

Marty F. Plant vacuoles // Plant Cell. 1999. V. 11.
P. 587−599. 

Maurel C. Aquaporins and water permeability of plasma
membranes // Annu. Rev. Plant Physiol. Plant Mol. Biol.
1997. V. 48. P. 399–429.

Maurel C., Tacnet F., Guclu J. et al. Purified vesicles of to-
bacco cell vacuolar and plasma membranes exhibit dramati-
cally different water permeability and water channel activi-
ty // Proc. Natl. Acad. Sci. USA. 1997. V. 94. P. 7103–7108. 

Mullet J.E. Chloroplast development and gene expression //
Annu. Rev. Plant Physiol. Plant Mol. Biol. 1988. V. 39.
P. 475–502. 

Niemietz C.M., Tyerman S.T. Characterization of water chan-
nels in wheat root membrane vesicles // Plant Physiol. 1997.
V. 115. P. 561–567. 

Obroucheva N.V. Physiology of growing root cells // Deve-
lopment and function of roots / Eds Torrey J.G.,
Clarkson D.T. L.: Acad. Press, 1975. P. 279–298. 

Obroucheva N.V. Seed germination: a guide to the early stag-
es. Leiden: Backhuys Publ., 1999. 158 p.

Park M., Kim S.J., Vitale A. et al. Identification of the protein
storage vacuole and protein targeting to the vacuole in leaf
cells of three plant species // Plant Physiol. 2004. V. 134.
P. 625–639. 

Shimaoka T., Ohnishi M., Sazuka T. et al. Isolation of intact
vacuoles and proteomic analysis of tonoplast from suspen-
sion-cultured cells of Arabidopsis thaliana // Plant Cell
Physiol. 2004. V. 45. P. 672–683. 

Smalle J., Van der Straeten D. Ethylene and vegetative de-
velopment // Physiol. Plant. 1997. V. 100. P. 593–605. 

Smith L.G., Oppenheimer D.G. Spatial control of cell expan-
sion by the plant skeleton // Annu. Rev. Cell Devel. Biol.
2005. V. 21. P. 271–295. 

Stiles K.A., Van Volkenburgh E. Light-regulated leaf expan-
sion in two Populus species : dependence on developmental-
ly controlled ion transport // J. Exp. Bot. 2002. V. 53.
P. 1651–1657. 

Sunderland N. Cell division and expansion in the growth of
the leaf // Ibid. 1960. V. 7. P. 126–145. 

Sze H., Li X., Palmgren M.G. Energization of plant cell mem-
branes by H+-pumping ATPases: regulation and biosynthesis
// Plant Cell. 1999. V. 11. P. 677–689. 

Van der Weele C. M., Jiang H.S., Palaniappan K.K. et al. A
new algorithm for computational image analysis of deform-
able motion at high spatial and temporal resolution applied to
root growth. Roughly uniform elongation in the meristem
and also, after an abrupt acceleration, in the elongation
zone // Plant Physiol. 2003. V. 132. P. 1138–1148. 

Voesenek L.A.C.J., Benschop J.J., Bou J. et al. Interactions
between plant hormones regulate submergence-induced
shoot elongation in the flooding-tolerant dicot Rumex palus-
tris // Ann. Bot. 2003. V. 91. P. 205–211. 

Willigen C.V., Postaire O., Tournaire-Roux C. et al. Expres-
sion and inhibition of aquaporins in germinating Arabidopsis
seeds // Plant Cell Physiol. 2006. V. 47. P. 1241–1250. 

Cell Elongation as an Inseparable Component of Growth in Terrestrial Plants

      N. V. Obroucheva

      Institute of Plant Physiology, Russian Academy of Sciences, Botanicheskaya ul. 35, Moscow 127276, Russia

      E-mail: obroucheva@ippras.ru

Abstract—The review is dedicated to the role of cell elongation in plant growth and morphogenesis. The ratios
of cell division to elongation, cell competence for the initiation of elongation, main features of the metabolism
of elongating cells, and physiological processes realizing elongation have been considered on the examples of
seed germination and growth of roots, stems, and leaves. A special attention was paid to the vacuole as a spe-
cific feature of plant cells, pathways of its formation, and its role in maintenance of ion and water homeostasis
in the elongating cell. The plant can modify its morphology according to changes in the environmental condi-
tions via cell elongation.

Key words: plant morphogenesis, cell elongation, vacuolation, acid growth, metabolism, water homeostasis,
ion homeostasis.
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