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ãËÒÚ‚ÂÌÌË˜ÌËÍË Á‡ÌËÏ‡˛Ú ÚÂËÚÓË˛ ÓÍÓÎÓ
270 ÏÎÌ. „‡ (ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ÍËÓÎËÚÓÁÓÌÂ) Ë
‡ÒÒÏ‡ÚË‚‡˛ÚÒfl Í‡Í ÁÓÌ‡ “ÒÚÓÍ‡” Û„ÎÂÓ‰‡. é‰-
Ì‡ÍÓ ‚ÓÁ‡ÒÚ‡ÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ‚ ‚˚ÒÓÍËı ¯ËÓ-
Ú‡ı (IPCC…, 2001) Ë, Í‡Í Ó‰ÌÓ ËÁ ÒÎÂ‰ÒÚ‚ËÈ, ÔÓ‚˚-
¯ÂÌËÂ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ ÏÓÊÂÚ ÔÂÂ‚ÂÒÚË ˝ÚË
ÚÂËÚÓËË ‚ ÁÓÌÛ ̋ ÏËÒÒËË ëé
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 Ë ‰Û„Ëı Ô‡ÌËÍÓ-
‚˚ı „‡ÁÓ‚. 

ÇÓÁÌËÍÌÓ‚ÂÌËÂ ÔÓÊ‡Ó‚, Ëı ËÌÚÂÌÒË‚ÌÓÒÚ¸ Ë
ˆËÍÎË˜ÌÓÒÚ¸, ÔË˜ËÌflÂÏ˚È Û˘Â·, ÔÎÓ˘‡‰¸ „‡-
ÂÈ Ò‚flÁ‡Ì˚ Ò ÓÓ„‡ÙËÂÈ ÚÂËÚÓËË. ï‡‡ÍÚÂ-
ËÒÚËÍË ÂÎ¸ÂÙ‡ (˝ÍÒÔÓÁËˆËfl, ÍÛÚËÁÌ‡ ÒÍÎÓÌÓ‚
Ë ‚˚ÒÓÚ‡ Ì‡‰ Û. Ï.) Ë„‡˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ‚ ‚ÓÁ-
ÌËÍÌÓ‚ÂÌËË Ë ËÌÚÂÌÒË‚ÌÓÒÚË ÎÂÒÌ˚ı ÔÓÊ‡Ó‚.
ùÍÒÔÓÁËˆËfl Ë ÍÛÚËÁÌ‡ ÒÍÎÓÌ‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ‚ÎËfl-
˛Ú Ì‡ ÛÓ‚ÂÌ¸ Û‚Î‡ÊÌÂÌËfl ÚÂËÚÓËË, Ú‡Í Í‡Í
Ì‡‚ÂÚÂÌÌ˚Â ÒÍÎÓÌ˚ ÔÓÎÛ˜‡˛Ú ·ÓÎ¸¯ÂÂ ÍÓÎË˜Â-
ÒÚ‚Ó ÓÒ‡‰ÍÓ‚, Ë ‚Ó‰‡, ÌÂ Á‡‰ÂÊË‚‡flÒ¸ Ì‡ ÍÛÚ˚ı
ÒÍÎÓÌ‡ı, Ì‡Í‡ÔÎË‚‡ÂÚÒfl ‚ ÔÓÌËÊÂÌÌ˚ı ˝ÎÂÏÂÌÚ‡ı
ÂÎ¸ÂÙ‡. éÚ ˝ÍÒÔÓÁËˆËË Ë ÍÛÚËÁÌ˚ ÒÍÎÓÌÓ‚ Á‡-
‚ËÒËÚ Ú‡ÍÊÂ ‚˚Ò˚ı‡ÌËÂ ÎÂÒÌ˚ı „Ó˛˜Ëı Ï‡ÚÂË-
‡ÎÓ‚. ë ‚˚ÒÓÚÓÈ Ì‡‰ ÛÓ‚ÌÂÏ ÏÓfl Ò‚flÁ‡Ì ‚ÂÚË-
Í‡Î¸Ì˚È ÍÎËÏ‡ÚË˜ÂÒÍËÈ „‡‰ËÂÌÚ, ‚ÎËfl˛˘ËÈ Ì‡
ÔÓÊ‡ÓÓÔ‡ÒÌÓÒÚ¸. èËÛÓ˜ÂÌÌÓÒÚ¸ ÔÓÊ‡Ó‚ Í
˝ÎÂÏÂÌÚ‡Ï ÂÎ¸ÂÙ‡ ‚Â·‡Î¸ÌÓ ·˚Î‡ ÒÙÓÏÛÎË-
Ó‚‡Ì‡ ‡ÌÂÂ (äÛ·‡ÚÒÍËÈ, 1962); ÍÓÎË˜ÂÒÚ‚ÂÌ-
Ì˚È ÔÓ‰ıÓ‰ Í ÔÓ·ÎÂÏÂ ËÒÔÓÎ¸ÁÓ‚‡Ì Ì‡ ÔËÏÂÂ
„‡ÂÈ Ó. ë‡ı‡ÎËÌ (ï‡ÛÍ Ë ‰., 2004·). 

ñÂÎ¸ ‰‡ÌÌÓÈ ‡·ÓÚ˚ – ËÒÒÎÂ‰Ó‚‡Ú¸ ˆËÍÎË˜-
ÌÓÒÚ¸ ÔÓÊ‡Ó‚ ‚ ÎËÒÚ‚ÂÌÌË˜ÌËÍ‡ı ù‚ÂÌÍËË, ÙÓ-
Ï‡ÎËÁÓ‚‡Ú¸ ‚Á‡ËÏÓÒ‚flÁ¸ ÎÓÍ‡ÎËÁ‡ˆËË „‡ÂÈ Ò ˝ÎÂ-
ÏÂÌÚ‡ÏË Î‡Ì‰¯‡ÙÚ‡.

 

åÄíÖêàÄã à åÖíéÑõ

 

àÒÒÎÂ‰Ó‚‡ÎËÒ¸ ÎËÒÚ‚ÂÌÌË˜ÌËÍË ù‚ÂÌÍËË; Ì‡
ËÒ. 1 ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÁÓÌ‡ Ò·Ó‡ Ì‡ÁÂÏÌ˚ı ‰‡ÌÌ˚ı.
èÓ ÎÂÒÓ‡ÒÚËÚÂÎ¸ÌÓÏÛ ‡ÈÓÌËÓ‚‡ÌË˛ ÚÂËÚÓ-
Ëfl ù‚ÂÌÍËË ÓÚÌÓÒËÚÒfl ‚ ÓÒÌÓ‚ÌÓÏ Í ÄÌ„‡Ó-íÛÌ-
„ÛÒÒÍÓÈ ÎÂÒÓ‡ÒÚËÚÂÎ¸ÌÓÈ ÔÓ‚ËÌˆËË Ú‡ÂÊÌ˚ı
ÎÂÒÓ‚. Ç çËÊÌÂ-íÛÌ„ÛÒÒÍÓÏ ÓÍÛ„Â ÒÂ‚ÂÓ-Ú‡ÂÊ-
Ì˚ı Ò‚ÂÚÎÓı‚ÓÈÌ˚ı ÎÂÒÓ‚ ·ÓÎÂÂ 80% ÔÓÍ˚ÚÓÈ
ÎÂÒÓÏ ÔÎÓ˘‡‰Ë Á‡ÌflÚÓ ‰Â‚ÓÒÚÓflÏË ËÁ ÎËÒÚ‚ÂÌÌË-
ˆ˚ ÉÏÂÎËÌ‡ (

 

Larix gmelinii

 

) V ÍÎ‡ÒÒ‡ ·ÓÌËÚÂÚ‡ (ÓÒ-
Ú‡Î¸Ì‡fl ÔÎÓ˘‡‰¸ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ·ÂÂÁÌflÍ‡ÏË).
äÎËÏ‡Ú ÂÁÍÓ ÍÓÌÚËÌÂÌÚ‡Î¸Ì˚È; ÒÂ‰ÌÂ„Ó‰Ó‚˚Â
ÚÂÏÔÂ‡ÚÛ˚ ËÁÏÂÌfl˛ÚÒfl ‚ ËÌÚÂ‚‡ÎÂ –8…–14°ë,
‚ ÚÂÔÎ˚È ÔÂËÓ‰ ‚˚Ô‡‰‡ÂÚ 200–250 ÏÏ ÓÒ‡‰ÍÓ‚.
ÅÓÎ¸¯‡fl ˜‡ÒÚ¸ ÚÂËÚÓËË ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ
ÔÎ‡ÚÓ Ò Ï‡ÍÒËÏ‡Î¸Ì˚ÏË ‚˚ÒÓÚ‡ÏË ‰Ó 900 Ï. ãÂÒ-
Ì˚Â ÔÓÊ‡˚ Ì‡ ‡ÒÒÏ‡ÚË‚‡ÂÏÓÈ ÚÂËÚÓËË, Á‡
Â‰ÍËÏ ËÒÍÎ˛˜ÂÌËÂÏ, ÌËÁÓ‚˚Â, ˜ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ
‡ÁÂÊÂÌÌÓÒÚ¸˛ ‰Â‚ÓÒÚÓÂ‚. èÂËÓ‰Ë˜ÂÒÍËÂ ÔÓ-
Ê‡˚ ÔË‚Ó‰flÚ Í ÙÓÏËÓ‚‡ÌË˛ ‡ÁÌÓ‚ÓÁ‡ÒÚ-
Ì˚ı ‰Â‚ÓÒÚÓÂ‚ ËÁ ‰‚Ûı-˜ÂÚ˚Âı ÔÓÍÓÎÂÌËÈ ‰ÂÂ-
‚¸Â‚ ËÎË ‚ÓÁÌËÍÌÓ‚ÂÌË˛ Ó‰ÌÓ‚ÓÁ‡ÒÚÌ˚ı ÎËÒÚ-
‚ÂÌÌË˜Ì˚ı ÏÓÎÓ‰ÌflÍÓ‚ (Abaimov et al., 2002).
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èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 24.02.2004 „.

 

ê‡ÒÒÏÓÚÂÌ‡ ÔÂËÓ‰Ë˜ÌÓÒÚ¸ ÔÓÊ‡Ó‚ ‚ ÎËÒÚ‚ÂÌÌË˜ÌËÍ‡ı ù‚ÂÌÍËË, Ëı ‚Á‡ËÏÓÒ‚flÁ¸ Ò ˝ÎÂÏÂÌÚ‡ÏË
Î‡Ì‰¯‡ÙÚ‡. ÄÌ‡ÎËÁËÓ‚‡ÎËÒ¸ ÒÔËÎ˚ Ò ÔÓÊ‡Ì˚ÏË “ÔÓ‰ÒÛ¯ËÌ‡ÏË”, ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ 72 ÔÓ·Ì˚ı ÔÎÓ-
˘‡‰flı; ıÓÌÓÎÓ„Ëfl ÔÓÊ‡Ó‚ Óı‚‡Ú˚‚‡Î‡ XV–XX ‚‚. ÇÂÎË˜ËÌ˚ ÏÂÊÔÓÊ‡ÌÓ„Ó ËÌÚÂ‚‡Î‡ (åèà)
‡ÒÒ˜ËÚ˚‚‡ÎË ‚ ‰‚Ûı ‚‡Ë‡ÌÚ‡ı: I – ÚÓÎ¸ÍÓ ÔÓ ÔÓÊ‡Ì˚Ï ÔÓ‰ÒÛ¯ËÌ‡Ï; II – ÔÓ ÔÓÊ‡Ì˚Ï ÔÓ‰ÒÛ¯ËÌ‡Ï
Ë Ì‡˜‡ÎÛ ÓÒÚ‡ ÔÓÍÓÎÂÌËfl ÎËÒÚ‚ÂÌÌËˆ˚, ‚ÓÁÌËÍ¯Â„Ó ÔÓÒÎÂ Ì‡Ë·ÓÎÂÂ ‡ÌÌÂ„Ó ÔÓÊ‡‡. åèà Á‡‚ËÒËÚ
ÓÚ ÓÓ„‡ÙËË ÏÂÒÚ‡ ÔÓËÁ‡ÒÚ‡ÌËfl Ë ÒÓÒÚ‡‚ÎflÂÚ 86 

 

±

 

 11 (105  

 

±

 

 12) ÎÂÚ ‰Îfl ÒÂ‚ÂÓ-‚ÓÒÚÓ˜Ì˚ı ÒÍÎÓ-
ÌÓ‚, 61  

 

±

 

 8 (73  

 

±

 

 8) – ‰Îfl ˛„Ó-Á‡Ô‡‰Ì˚ı, 139  

 

±

 

 17 (138  

 

±

 

 18) – ‰Îfl ·ÓÎÓÚ Ë 68  

 

±

 

 14 (70  

 

±

 

  13) – ‰Îfl
‡‚ÌËÌ. ëÂ‰Ìflfl ‚ÂÎË˜ËÌ‡ åèà ‡‚Ì‡ 82  

 

±

 

 7 Ë 95  

 

±

 

  7 ÎÂÚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‰Îfl ‚‡Ë‡ÌÚÓ‚ I Ë II. ëÍÓ-
ÓÒÚ¸ ÔÓ‚˚¯ÂÌËfl ÛÓ‚Ìfl ‚Â˜ÌÓÈ ÏÂÁÎÓÚ˚ ÔÓÒÎÂ ÔÓÊ‡‡ ÒÓÒÚ‡‚ÎflÂÚ ‚ ÒÂ‰ÌÂÏ 0.3 ÒÏ/„Ó‰. èÓÍ‡Á‡ÌÓ,
˜ÚÓ ‚ ÒÂ‰ÌÂÏ ˜ËÒÎÓ ÔÓÊ‡Ó‚ ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏÛÏ‡ Ò ˆËÍÎË˜ÌÓÒÚ¸˛ 36 Ë 82 „Ó‰‡. Ç ˜‡ÒÚÓÚÂ ÔÓÊ‡Ó‚
Ì‡·Î˛‰‡ÂÚÒfl ‚ÂÏÂÌÌÓÈ ÚÂÌ‰: ‚ XIX ‚. åèà ·˚Î ‡‚ÂÌ ~100 „Ó‰‡Ï, ‚ XX ‚. – 65.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÎËÒÚ‚ÂÌÌË˜ÌËÍË, „‡Ë, ÔÂËÓ‰Ë˜ÌÓÒÚ¸ ÔÓÊ‡Ó‚, ‚Â˜Ì‡fl ÏÂÁÎÓÚ‡, ÍÎËÏ‡ÚË˜ÂÒÍËÂ
ÚÂÌ‰˚.

 

ìÑä 630



 

2

 

ùäéãéÉàü      ‹ 5      2005

 

ï‡ÛÍ 

 

Ë ‰

 

.

 

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ Ï‡ÚÂË‡Î˚ Ì‡ÁÂÏÌ˚ı
Ó·ÒÎÂ‰Ó‚‡ÌËÈ, ‰ËÒÚ‡ÌˆËÓÌÌÓ„Ó ÁÓÌ‰ËÓ‚‡ÌËfl
(ÒÌËÏÍË Landsat, NOAA/AVHRR), 3D ˆËÙÓ‚˚Â ÚÓ-
ÔÓÍ‡Ú˚ (å 1 : 1000000), ‡ Ú‡ÍÊÂ Í‡Ú‡
‡ÒÚËÚÂÎ¸ÌÓ„Ó ÔÓÍÓ‚‡ Ö‚‡ÁËË, ÔÓÎÛ˜ÂÌÌ‡fl Ì‡ ÓÒ-
ÌÓ‚Â ‡Ì‡ÎËÁ‡ ÒÌËÏÍÓ‚ SPOT VEGETATION (http://
www.gvm.sai.jrc.it/glc2000/Products/fullproduct.asp).
ç‡ÁÂÏÌ˚Â Ó·ÒÎÂ‰Ó‚‡ÌËfl ·˚ÎË ‚˚ÔÓÎÌÂÌ˚ ‚
2001–2002 „„. èË Ëı ÔÎ‡ÌËÓ‚‡ÌËË ÔËÏÂÌflÎË
ÒÌËÏÍË Landsat, ÔÓ ÍÓÚÓ˚Ï ‰Â¯ËÙËÓ‚‡ÎË „‡Ë

Ë ÍÓÌÚÓÎ¸Ì˚Â Û˜‡ÒÚÍË. é·ÒÎÂ‰Ó‚‡Î‡Ò¸ ÚÂËÚÓ-
Ëfl, ‡ÒÔÓÎÓÊÂÌÌ‡fl ‚ ¯ËÓÚÌÓÏ Ì‡Ô‡‚ÎÂÌËË
ÏÂÊ‰Û 63° Ë 65° Ò.¯. Ë ‚ ÏÂË‰ËÓÌ‡Î¸ÌÓÏ – ÏÂÊ‰Û
95° Ë 107° ‚.‰. (ÒÏ. ËÒ. 1). á‡ÎÓÊÂÌÓ 78 ‚ÂÏÂÌÌ˚ı
ÔÓ·Ì˚ı ÔÎÓ˘‡‰ÂÈ (èè) ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ, ÓÔË-
Ò‡ÌÌÓÈ ‚ “àÌÒÚÛÍˆËË …” (1995). ç‡ Í‡Ê‰ÓÈ èè
ÓÔÂ‰ÂÎflÎË ı‡‡ÍÚÂËÒÚËÍË ÂÎ¸ÂÙ‡ (‚˚ÒÓÚ‡ Ì‡‰
Û.Ï., ˝ÍÒÔÓÁËˆËfl, Û„ÓÎ ÛÍÎÓÌ‡), ÓÔËÒ˚‚‡ÎË ÚËÔ
‡ÒÚËÚÂÎ¸ÌÓ„Ó ÔÓÍÓ‚‡ Ë ÙËÚÓˆÂÌÓÁ‡, ‚Ë‰Ó‚ÓÈ
ÒÓÒÚ‡‚ ‰Â‚ÓÒÚÓfl, ÒÂ‰ÌËÂ ‰Ë‡ÏÂÚ Ë ‚˚ÒÓÚÛ ‰ÂÂ-
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 ëıÂÏ‡ Ì‡ÁÂÏÌ˚ı Ó·ÒÎÂ‰Ó‚‡ÌËÈ: 

 

1

 

 – ÁÓÌ‡ Ì‡ÁÂÏÌ˚ı Ó·ÒÎÂ‰Ó‚‡ÌËÈ, 

 

2

 

 – „Ë‰ÓÒÂÚ¸, 

 

3

 

 – ÓÁÂ‡.
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‚¸Â‚, ˝ÍÁÓ„ÂÌÌ˚Â ‚ÓÁ‰ÂÈÒÚ‚Ëfl (ÔÓÊ‡˚, Û·ÍË),
‚ÓÁÓ·ÌÓ‚ÎÂÌËÂ ‰Â‚ÂÒÌ˚ı ‚Ë‰Ó‚, ÍÛÒÚ‡ÌËÍÓ‚˚È
flÛÒ, ÏÂÚ‚˚È Ë ÊË‚ÓÈ Ì‡ÔÓ˜‚ÂÌÌ˚È ÔÓÍÓ‚, ÚËÔ
ÔÓ˜‚˚. ÉÎÛ·ËÌÛ ÓÚÚ‡Ë‚‡ÌËfl ÏÂÁÎÓÚ˚ ËÁÏÂflÎË
‚Ó ‚ÚÓÓÈ Ë ÚÂÚ¸ÂÈ ‰ÂÍ‡‰‡ı ‡‚„ÛÒÚ‡ Ò ÔÓÏÓ˘¸˛
ÒÚ‡Î¸ÌÓ„Ó ˘ÛÔ‡ ÎË·Ó ÔÓ ÔÓ˜‚ÂÌÌÓÏÛ ‡ÁÂÁÛ; Á‡
ÛÓ‚ÂÌ¸ ÓÚÒ˜ÂÚ‡ ÔËÌËÏ‡Î‡Ò¸ ÔÓ‚ÂıÌÓÒÚ¸ ÔÓ˜-
‚˚. ÑÎfl ‡Ì‡ÎËÁ‡ ‰ËÌ‡ÏËÍË ‡‰Ë‡Î¸ÌÓ„Ó ÔËÓÒÚ‡
ÎËÒÚ‚ÂÌÌËˆ˚ Ì‡ fl‰Â èè, „‰Â ÔÓÊ‡˚ ÓÚÒÛÚÒÚ‚Ó-
‚‡ÎË Á‡ ‰ÎËÚÂÎ¸Ì˚È (>200 ÎÂÚ) ÔÓÏÂÊÛÚÓÍ ‚Â-
ÏÂÌË, ·‡ÎË ÒÔËÎ˚ ‰ÂÂ‚¸Â‚ ÔÓ ÏÂÚÓ‰ËÍÂ, ÓÔËÒ‡Ì-
ÌÓÈ Ö.Ä. Ç‡„‡ÌÓ‚˚Ï Ë å.ä. Ä·‡ÚÒÍÓÈ (1996).
äÓÓ‰ËÌ‡Ú˚ ˆÂÌÚ‡ Í‡Ê‰ÓÈ èè ÙËÍÒËÓ‚‡ÎË
ÔË·ÓÓÏ GPS “Garmin-12" Ò ÚÓ˜ÌÓÒÚ¸˛ +/–15 Ï, Ë
ÒÔËÎË‚‡ÎË 3–6 ‰ÂÂ‚¸Â‚ Ò ÔÓÊ‡Ì˚ÏË ÔÓ‰ÒÛ¯ËÌ‡-
ÏË. çÂÒÏÓÚfl Ì‡ ˆËÍÎË˜ÂÒÍËÂ ÔÓÊ‡˚, ÓÚ‰ÂÎ¸-
Ì˚Â ‰ÂÂ‚¸fl ‰ÓÒÚË„‡˛Ú ÁÌ‡˜ËÚÂÎ¸ÌÓ„Ó (‰Ó
400 ÎÂÚ) ‚ÓÁ‡ÒÚ‡; Ó·˚˜ÌÓ ÓÌË ÌÂÒÛÚ Ì‡ ÒÂ·Â Ì‡Ë-
·ÓÎ¸¯ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ÔÓÊ‡Ì˚ı ÒÎÂ‰Ó‚. ùÚË ÒÎÂ-
‰˚ (ÔÓ‰ÒÛ¯ËÌ˚) ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ‰‡ÚËÓ‚ÍË ÔÓ-
Ê‡‡ ÔÛÚÂÏ ÔÓ‰Ò˜ÂÚ‡ „Ó‰Ë˜Ì˚ı ÍÓÎÂˆ Ì‡ ÒÔËÎÂ.
ÑÂ‚ÂÒËÌ‡ ÎËÒÚ‚ÂÌÌËˆ˚ ‚ ËÒÒÎÂ‰ÛÂÏÓÏ Â„ËÓÌÂ
ÓÚÎË˜‡ÂÚÒfl, Í‡Í Ô‡‚ËÎÓ, ÏÂÎÍÓÒÎÓÈÌÓÒÚ¸˛, Ó‰-
Ì‡ÍÓ Ì‡ ÚÓ˜ÌÓÒÚ¸ ‰‡ÚËÓ‚ÍË ˝ÚÓ ÌÂ ÓÍ‡Á˚‚‡ÎÓ
‚ÎËflÌËfl, ÔÓÒÍÓÎ¸ÍÛ ÛÁÍËÂ „Ó‰Ë˜Ì˚Â ÍÓÎ¸ˆ‡ ˜ÂÚÍÓ
Ë‰ÂÌÚËÙËˆËÛ˛ÚÒfl ÔÓ‰ ÏËÍÓÒÍÓÔÓÏ. 

íÓ˜ÌÓÒÚ¸ ‰‡ÚËÓ‚ÍË ÓˆÂÌË‚‡ÎË ÔÓ‚ÚÓÌ˚Ï
ÔÓ‰Ò˜ÂÚÓÏ ˜ËÒÎ‡ „Ó‰Ë˜Ì˚ı ÍÓÎÂˆ. àÁ ~300 ÒÔËÎÓ‚,
ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ‡Ì‡ÎËÁÂ, ÚÓÎ¸ÍÓ ‰Îfl 41 ÚÓ˜ÌÓÒÚ¸
‰‡ÚËÓ‚ÍË ·˚Î‡ ÌÂ ‡·ÒÓÎ˛ÚÌÓÈ (4  

 

±

 

  1.5 „). é¯Ë·Í‡
Ó·ÛÒÎÓ‚ÎÂÌ‡ ÚÂÏ, ̃ ÚÓ Á‡ ÔÓÒÎÂÔÓÊ‡ÌÓÈ ÔÓ‰ÒÛ¯Ë-
ÌÓÈ ‚ÓÁÏÓÊÌÓ ‚˚Ô‡‰ÂÌËÂ „Ó‰Ë˜ÌÓ„Ó ÍÓÎ¸ˆ‡; ‚ ÌÂ-
ÍÓÚÓ˚ı ÒÎÛ˜‡flı ÔÓ‰Ò˜ÂÚ Á‡ÚÛ‰ÌflÎ‡ ÔÓ‚ÂÊ‰ÂÌ-
ÌÓÒÚ¸ ‰Â‚ÂÒËÌ˚ „ÌËÎ¸˛. àÁ‚ÂÒÚÌÓ (îÛflÂ‚,
1996), ˜ÚÓ ÚÓ˜ÌÓÒÚ¸ ‰‡ÚËÓ‚ÍË ÏÓÊÂÚ Á‡‚ËÒÂÚ¸ ÓÚ
‚ÂÏÂÌË ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÔÓÊ‡‡ (“‚ÂÒÂÌÌËÈ”, ËÎË
‡ÌÌÂÎÂÚÌËÈ, Ë “ÓÒÂÌÌËÈ”, ËÎË ÔÓÁ‰ÌÂÎÂÚÌËÈ, ÔÓ-
Ê‡˚): ÍÓ ‚ÂÏÂÌË ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÓÒÂÌÌÂ„Ó ÔÓ-
Ê‡‡ „Ó‰Ë˜ÌÓÂ ÍÓÎ¸ˆÓ ÛÊÂ Ó·˚˜ÌÓ ÒÙÓÏËÓ‚‡-
ÌÓ. é‰Ì‡ÍÓ ‚ ËÒÒÎÂ‰ÛÂÏÓÏ Â„ËÓÌÂ ·ÓÎ¸¯ËÌÒÚ‚Ó
ÔÓÊ‡Ó‚ ÔËıÓ‰ËÚÒfl Ì‡ Ë˛Ì¸–Ë˛Î¸ (Sofronov
et al., 1999). íÓ˜ÌÓÒÚ¸ ‰‡ÚËÓ‚ÍË ÔÓÊ‡Ó‚ ÓˆÂÌË-
‚‡ÎË ÒÓÔÓÒÚ‡‚ÎÂÌËÂÏ Ëı Ò ‰‡ÌÌ˚ÏË Ä‚Ë‡ÎÂÒÓÓ-
ı‡Ì˚ ÔÓ ù‚ÂÌÍËË: Ì‡·Î˛‰‡ÂÚÒfl ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸
ÍÓÂÎflˆËË (

 

r

 

 = 0.76) ÏÂÊ‰Û ˝ÚËÏË ‰‡ÌÌ˚ÏË Ë ‚˚-
·ÓÍÓÈ ‚ ÁÓÌÂ Ì‡ÁÂÏÌ˚ı Ó·ÒÎÂ‰Ó‚‡ÌËÈ (ËÒ. 2). 

ÑÎfl ÔÂÂÍÂÒÚÌÓÈ ‰‡ÚËÓ‚ÍË ÔÓÊ‡Ó‚ Á‡ ÔÂË-
Ó‰ Ò 1980 „. ÔÓ 2000 „. ËÒÔÓÎ¸ÁÓ‚‡ÎË Ú‡ÍÊÂ ‚ÂÏÂÌ-
Ì˚Â fl‰˚ Ò˙ÂÏÓÍ ÒÓ ÒÔÛÚÌËÍ‡ NOAA/AVHRR; ÔÓ-
ÒÎÂ‰ÌËÂ ·˚ÎË ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ ‚Ë‰Â ÁÌ‡˜ÂÌËÈ
NDVI (ÌÓÏ‡ÎËÁÓ‚‡ÌÌ˚È ‚Â„ÂÚ‡ˆËÓÌÌ˚È ËÌ‰ÂÍÒ),
ÛÒÂ‰ÌÂÌÌ˚ı ÔÓ ‚ÂÏÂÌË (‰‚‡ ÁÌ‡˜ÂÌËfl ‚ ÏÂÒflˆ) Ë
‚ÂÎË˜ËÌÂ ÔËÍÒÂÎ‡ (8 

 

×

 

 8 ÍÏ). É‡Ë ‚˚‰ÂÎflÎËÒ¸ Ì‡
ÙÓÌÂ ÍÓÌÚÓÎ¸Ì˚ı ÚÓ˜ÂÍ ÔÓ ·ÓÎÂÂ ÌËÁÍËÏ ÁÌ‡˜Â-
ÌËflÏ NDVI; ‰Îfl ÓÚ‰ÂÎÂÌËfl ÒÔÎÓ¯Ì˚ı „‡ÂÈ ÓÚ
ÚÂËÚÓËÈ, ÔÓÈ‰ÂÌÌ˚ı ÌËÁÓ‚˚Ï ÔÓÊ‡ÓÏ ·ÂÁ
ÔÓ‚ÂÊ‰ÂÌËfl ‚ÂıÌÂ„Ó ÔÓÎÓ„‡, ‡Ì‡ÎËÁËÓ‚‡ÎË
‰‡ÌÌ˚Â ÔÓ NDVI ‚ ÔÓÒÎÂ‰Û˛˘ËÂ „Ó‰˚. 

ç‡fl‰Û Ò ÊË‚˚ÏË ‡Ì‡ÎËÁËÓ‚‡ÎË ÔÓ„Ë·¯ËÂ
ÔÓ‰ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ ÔÓÊ‡Ó‚ ‰ÂÂ‚¸fl, ˜ÚÓ ÔÓÁ‚ÓÎfl-
ÎÓ Û‰ÎËÌËÚ¸ ıÓÌÓÎÓ„Ë˛ ÔÓÊ‡Ó‚. èË ˝ÚÓÏ ËÒ-
ÔÓÎ¸ÁÓ‚‡Î‡Ò¸ ÔÂÂÍÂÒÚÌ‡fl ‰‡ÚËÓ‚Í‡, Ú.Â. ÚÓ˜-
Ì‡fl ÔË‚flÁÍ‡ ÔÓÒÎÂ‰ÌËı ‰‚Ûı ÔÓ‰ÒÛ¯ËÌ Í‡Í Ì‡ ÊË-
‚˚ı, Ú‡Í Ë Ì‡ ÔÓ„Ë·¯Ëı ‰ÂÂ‚¸flı (ÓÚÏÂÚËÏ, ˜ÚÓ ‚
ÓÚ‰ÂÎ¸Ì˚ı ÒÎÛ˜‡flı ÚÓ˜Ì‡fl ‰‡ÚËÓ‚Í‡ ·˚Î‡ ‚˚-
ÔÓÎÌËÏ‡ Ë ÔË ÒÓ‚Ô‡‰ÂÌËË ÔÓ Ó‰ÌÓÈ ÔÓ‰ÒÛ¯ËÌÂ;
Ì‡ÔËÏÂ, ÂÒÎË ‰ÂÂ‚Ó ÔÓ„Ë·ÎÓ ‚ ÂÁÛÎ¸Ú‡ÚÂ Ì‡Ë-
·ÓÎÂÂ ÔÓÁ‰ÌÂ„Ó ÔÓÊ‡‡). 

ÇÂÎË˜ËÌÛ ÏÂÊÔÓÊ‡ÌÓ„Ó ËÌÚÂ‚‡Î‡ (åèà)
‡ÒÒ˜ËÚ˚‚‡ÎË ‚ ‰‚Ûı ‚‡Ë‡ÌÚ‡ı: I – ‡Ò˜ÂÚ ‚˚ÔÓÎ-
ÌflÎÒfl ÚÓÎ¸ÍÓ ÔÓ ÔÓ‰ÒÛ¯ËÌ‡Ï Ì‡ ÊË‚˚ı ‰ÂÂ‚¸flı Ë
ÒÛıÓÒÚÓÂ; II – ‚‡Ë‡ÌÚ I ‰ÓÔÓÎÌflÎË ‰‡ÚËÓ‚ÍÓÈ Ì‡-
Ë·ÓÎÂÂ ‡ÌÌÂ„Ó ÔÓÊ‡‡ Ì‡ ‰‡ÌÌÓÈ èè. àÁ‚ÂÒÚÌÓ,
˜ÚÓ ÔÓÍÓÎÂÌËÂ, ‚ÓÁÌËÍ¯ÂÂ ÔÓÒÎÂ ÔÓÊ‡‡, ËÏÂÂÚ
ÁÌ‡˜ËÏÓ ·ÓÎÂÂ ‚˚ÒÓÍËÈ ÔËÓÒÚ ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÔÓÍÓÎÂÌËÂÏ, ‚ÓÁÌËÍ¯ËÏ ‰Ó ÔÓÊ‡‡. ÄÌ‡ÎËÁ ‰ËÌ‡-
ÏËÍË ‡‰Ë‡Î¸ÌÓ„Ó ÔËÓÒÚ‡ Ë ·˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì
‰Îfl ÓÔÂ‰ÂÎÂÌËfl ‰‡Ú˚ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÔÓÒÎÂÔÓ-
Ê‡ÌÓ„Ó ÔÓÍÓÎÂÌËfl. 

í‡ÍËÏ Ó·‡ÁÓÏ, ‰‡ÚËÓ‚Í‡ Ì‡Ë·ÓÎÂÂ ‡ÌÌËı
(ÔÓ ‚ÂÏÂÌÌÓÈ ¯Í‡ÎÂ) ÔÓÊ‡Ó‚ ÔÓËÁ‚Ó‰ËÎ‡Ò¸ ÔÓ
‰‡ÚÂ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÔÓÒÎÂÔÓÊ‡ÌÓ„Ó ÔÓÍÓÎÂÌËfl.
èË ˝ÚÓÏ ‚‚Ó‰ËÎ‡Ò¸ ÔÓÔ‡‚Í‡ Ì‡ ‚ÂÏfl ‚ÓÁÌËÍÌÓ-
‚ÂÌËfl ÌÓ‚Ó„Ó ÔÓÍÓÎÂÌËfl Ì‡ „‡Ë: Ì‡ ÓÒÌÓ‚Â Ì‡¯Ëı
Ì‡·Î˛‰ÂÌËÈ ·˚ÎÓ ÔËÌflÚÓ, ˜ÚÓ ÔÂ‚‡fl „ÂÌÂ‡ˆËfl
ÔÓ‰ÓÒÚ‡ Ì‡ „‡Ë ‚ÓÁÌËÍ‡ÂÚ ‚ ÒÂ‰ÌÂÏ ˜ÂÂÁ 3  

 

±

 

 2
„Ó‰‡ ÔÓÒÎÂ ÔÓÊ‡‡. éÚÏÂÚËÏ, ˜ÚÓ ÔÓÒÎÂÔÓÊ‡ÌÓÂ
ÛÒÍÓÂÌËÂ ÓÒÚ‡ ÚËÔË˜ÌÓ Ë ‰Îfl ‚˚ÊË‚¯Ëı ÔÓÒÎÂ
ÔÓÊ‡‡ Û„ÌÂÚÂÌÌÓ„Ó ÔÓ‰ÓÒÚ‡ Ë ÓÚ‰ÂÎ¸Ì˚ı ‰ÂÂ-
‚¸Â‚ (‚ÍÎ˛˜‡fl ÔÓ‚ÂÊ‰ÂÌÌ˚Â): Ì‡ ÒÔËÎÂ ˜ÂÚÍÓ
ÔÓÒÎÂÊË‚‡ÂÚÒfl ÁÓÌ‡ Û‚ÂÎË˜ÂÌÌÓ„Ó ‡‰Ë‡Î¸ÌÓ„Ó
ÔËÓÒÚ‡. åÂÊÔÓÊ‡Ì˚È ËÌÚÂ‚‡Î ‡ÒÒ˜ËÚ˚‚‡ÎË
ÔÓ ÙÓÏÛÎÂ 
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1-„Ó ÔÓÊ‡Ó‚. èË ‡Ì‡ÎËÁÂ ‚ÂÏÂÌÌ˚ı ÚÂÌ‰Ó‚ ‚
ˆËÍÎË˜ÌÓÒÚË ÔÓÊ‡Ó‚ åèà ÓÚÌÓÒËÎÒfl Í „Ó‰Û, ÒÓ-
ÓÚ‚ÂÚÒÚ‚Û˛˘ÂÏÛ ÒÂÂ‰ËÌÂ ËÌÚÂ‚‡Î‡. ÑÎfl ÔÓ‰-
Ò˜ÂÚ‡ ̂ ËÍÎË˜ÌÓÒÚË ÔÓÊ‡Ó‚ Í‡Ê‰ÓÏÛ Í‡ÎÂÌ‰‡ÌÓ-
ÏÛ „Ó‰Û ‚ ËÒÒÎÂ‰ÛÂÏ˚È ÔÂËÓ‰ (Ò 1410 „. ÔÓ 2000 „.)
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êËÒ. 2.

 

 ó‡ÒÚÓÚ‡ ÔÓÊ‡Ó‚ ‚ ù‚ÂÌÍËË ÔÓ ‰‡ÌÌ˚Ï ‡‚Ë‡-
Ì‡·Î˛‰ÂÌËÈ (

 

1

 

) Ë Ì‡ÁÂÏÌ˚Ï Ó·ÒÎÂ‰Ó‚‡ÌËflÏ (

 

2

 

). 
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ÔËÒ‚‡Ë‚‡ÎÓÒ¸ ÁÌ‡˜ÂÌËÂ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÂ ˜ËÒÎÛ
ÔÓÊ‡Ó‚ ‚ ‰‡ÌÌ˚È „Ó‰. èÓÎÛ˜ÂÌÌ˚È fl‰ ·˚Î
ÔÓÈ‰ÂÌ ÙËÎ¸ÚÓÏ “ÒÍÓÎ¸Áfl˘ÂÂ ÓÍÌÓ” ‡ÁÏÂÓÏ
11 ÎÂÚ, ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ Ò„Î‡‰ËÚ¸ ÙÎÛÍÚÛ‡ˆËË. ÑÎfl
ÓÔÂ‰ÂÎÂÌËfl ÔÂËÓ‰Ó‚ “ÔÓÊ‡ÌÓÈ ‡ÍÚË‚ÌÓÒÚË”
‚˚ÔÓÎÌÂÌ ÒÔÂÍÚ‡Î¸Ì˚È ‡Ì‡ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı ‰‡Ì-
Ì˚ı (‡ÁÎÓÊÂÌËÂ ‚ fl‰ îÛ¸Â). 

ÄÌ‡ÎËÁ ‚Á‡ËÏÓÒ‚flÁË „‡ÂÈ Ò ı‡‡ÍÚÂËÒÚËÍ‡ÏË
ÂÎ¸ÂÙ‡ ·˚Î ÓÒÌÓ‚‡Ì (1) Ì‡ ‰‡ÌÌ˚ı Ì‡ÁÂÏÌÓ„Ó
Ó·ÒÎÂ‰Ó‚‡ÌËfl Ë (2) Ì‡ 3D ˆËÙÓ‚ÓÈ Í‡ÚÂ
å 1 : 1000 000, ÔÂ‰ÒÚ‡‚Îfl˛˘ÂÈ ÒÓ·ÓÈ Ï‡ÚËˆÛ
ÁÌ‡˜ÂÌËÈ ‚˚ÒÓÚ Ò 30-ÒÂÍÛÌ‰Ì˚Ï ‡ÁÂ¯ÂÌËÂÏ ÔÓ
¯ËÓÚÂ Ë ‰ÓÎ„ÓÚÂ (http://www.ngdc.noaa.gov/seg/
topo/globeget.sht). ê‡ÒÔÂ‰ÂÎÂÌËÂ ÔÎÓ˘‡‰ÂÈ „‡ÂÈ
‡ÒÒ˜ËÚ˚‚‡ÎË ‰Îfl ÒÍÎÓÌÓ‚ ‡ÁÎË˜Ì˚ı ̋ ÍÒÔÓÁËˆËÈ
[ÒÂ‚ÂÌ˚ı (315°–45°), ‚ÓÒÚÓ˜Ì˚ı (45°–135°), ˛Ê-
Ì˚ı (135°–225°) Ë Á‡Ô‡‰Ì˚ı (225°–315°) ÒÍÎÓÌÓ‚, ‡
Ú‡ÍÊÂ ˛„Ó-Á‡Ô‡‰ÌÓ„Ó (135°–315°) Ë ÒÂ‚ÂÓ-‚ÓÒ-
ÚÓ˜ÌÓ„Ó (315°–135°) Ì‡Ô‡‚ÎÂÌËÈ], ·ÓÎÓÚ Ë ‡‚-
ÌËÌ. ä ‡‚ÌËÌ‡Ï (ÔÎ‡ÍÓ˚, ‰ÂÌËÓ‚‡ÌÌ˚Â ÔË-
Â˜Ì˚Â ÚÂ‡Ò˚) ·˚ÎË ÓÚÌÂÒÂÌ˚ ÚÂËÚÓËË Ò
‚ÂÎË˜ËÌÓÈ ÛÍÎÓÌÓ‚ 0°…2°. Ç ˆÂÎÓÏ ÔÓ ÔÓ·Ì˚Ï
ÔÎÓ˘‡‰flÏ ÍÛÚËÁÌ‡ ÒÍÎÓÌÓ‚ ‚‡¸ËÓ‚‡Î‡ ‚ ËÌ-
ÚÂ‚‡ÎÂ ÓÚ 0° ‰Ó 20°. 

èË ‡Ì‡ÎËÁÂ ‰‡ÌÌ˚ı, Ì‡fl‰Û Ò Â„ÂÒÒËÓÌÌ˚Ï
‡Ì‡ÎËÁÓÏ, ËÒÔÓÎ¸ÁÓ‚‡ÎÒfl ÌÂÔ‡‡ÏÂÚË˜ÂÒÍËÈ Ú‡Û-
Ô‡‡ÏÂÚ (

 

T

 

) äÂÌ‰‡ÎÎ‡ (StatSoft, Inc. 2003). è‡‡-
ÏÂÚ 

 

T 

 

ÔËÌËÏ‡ÂÚ ÁÌ‡˜ÂÌËfl ‚ ËÌÚÂ‚‡ÎÂ [–1, +1] Ë
‚˚˜ËÒÎflÂÚÒfl ÔÓ ÒÎÂ‰Û˛˘ÂÈ ÙÓÏÛÎÂ: 

 

T

 

 = (˜ËÒÎÓ

ÒÓ‚Ô‡‰ÂÌËÈ – ˜ËÒÎÓ ÌÂÒÓ‚Ô‡‰ÂÌËÈ)/(Ó·˘ÂÂ ˜ËÒÎÓ
Ò‡‚ÌË‚‡ÂÏ˚ı Ô‡); ÌÛÎÂ‚ÓÂ ÁÌ‡˜ÂÌËÂ Ú‡Û ÒÓÓÚ-
‚ÂÚÒÚ‚ÛÂÚ ÓÚÒÛÚÒÚ‚Ë˛ ÍÓÂÎflˆËË; +1, –1 – ÔÓÎ-
ÌÓÈ ÒËÌıÓÌÌÓÒÚË Ë ‡ÒËÌıÓÌÌÓÒÚË Ò‡‚ÌË‚‡ÂÏ˚ı
fl‰Ó‚. 

 

êÖáìãúíÄíõ à àï éÅëìÜÑÖçàÖ

 

ñËÍÎË˜ÌÓÒÚ¸ ÔÓÊ‡Ó‚. 

 

ç‡ ‚ÒÂı Á‡ÎÓÊÂÌÌ˚ı
ÔÓ·Ì˚ı ÔÎÓ˘‡‰flı ÎËÒÚ‚ÂÌÌË˜ÌËÍË ·˚ÎË ÔËÓ-
„ÂÌÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËË. ÑÎfl ÓˆÂÌÍË ÒÂ‰ÌÂÈ ÔÎÓ-
˘‡‰Ë ÂÊÂ„Ó‰ÌÓ ‚ÓÁÌËÍ‡˛˘Ëı „‡ÂÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË
ÛÔÓÏflÌÛÚ˚Â ‚˚¯Â ‰‡ÌÌ˚Â SPOT VEGETATION Á‡
ÔÂËÓ‰ 1996–2000 „„. ÄÌ‡ÎËÁËÛÂÏ‡fl ÚÂËÚÓËfl
Óı‚‡Ú˚‚‡Î‡ ÁÓÌÛ ‰ÓÏËÌËÓ‚‡ÌËfl ÎËÒÚ‚ÂÌÌËˆ˚ ‚
‡ÁË‡ÚÒÍÓÈ ˜‡ÒÚË êÓÒÒËË (~220 ÏÎÌ. „‡, ËÎË ~80%
ÔÎÓ˘‡‰Ë ‚ÒÂı ÎËÒÚ‚ÂÌÌË˜ÌËÍÓ‚). ìÒÚ‡ÌÓ‚ÎÂÌÓ,
˜ÚÓ Ò 1996 ÔÓ 2000 „„. ÂÊÂ„Ó‰ÌÓ ‚ „‡Ë ‚ ÒÂ‰ÌÂÏ
ÔÂÂ‚Ó‰ËÎÓÒ¸ 0.25% ÎÂÒÌÓÈ ÚÂËÚÓËË. ëÎÂ‰ÛÂÚ
ÓÚÏÂÚËÚ¸, ˜ÚÓ ˝ÚË ‰‡ÌÌ˚Â fl‚Îfl˛ÚÒfl ÔË·ÎËÊÂÌ-
ÌÓÈ ÓˆÂÌÍÓÈ, ÔÓÒÍÓÎ¸ÍÛ ÏÂÚÓ‰ËÍ‡ ÓÔÂ‰ÂÎÂÌËfl
ÔÎÓ˘‡‰Ë „‡ÂÈ, ‡ Ú‡ÍÊÂ Ëı ‚ÓÁ‡ÒÚ‡ ÔÓ ‰‡ÌÌ˚Ï
SPOT VEGETATION ÚÂ·ÛÂÚ ‰‡Î¸ÌÂÈ¯ÂÈ ‡Á‡-
·ÓÚÍË. Ñ‡ÌÌ˚Â ÔÓ ‚ÂÎË˜ËÌ‡Ï åèà (‡Ò˜ÂÚ ‚˚-
ÔÓÎÌÂÌ ‰Îfl ÔÂËÓ‰‡ Ò 1410 ÔÓ 2002 „„.), ÔÓÍ‡Á˚‚‡-
˛Ú (Ú‡·Î. 1), ˜ÚÓ ÔÂËÓ‰Ë˜ÌÓÒÚ¸ ÔÓÊ‡Ó‚ ‚ ÎËÒÚ-
‚ÂÌÌË˜ÌËÍ‡ı Ò‚flÁ‡Ì‡ Ò ÓÓ„‡ÙËÂÈ ÚÂËÚÓËË. 

ê‡ÁÎË˜Ëfl ‚ÂÎË˜ËÌ åèà ÏÂÊ‰Û ˛„Ó-Á‡Ô‡‰Ì˚-
ÏË Ë ÒÂ‚ÂÓ-‚ÓÒÚÓ˜Ì˚ÏË ÒÍÎÓÌ‡ÏË ÁÌ‡˜ËÏ˚ ÔË

 

p

 

 > 0.1; ÁÌ‡˜ÂÌËfl ‰Îfl ·ÓÎÓÚ ÓÚÎË˜‡˛ÚÒfl ÓÚ ÒÛıÓ‰Ó-
ÎÓ‚ Ì‡ ÛÓ‚ÌÂ 

 

p

 

 > 0.01 (Ú‡·Î. 2). èË ‡Ò˜ÂÚÂ åèà
ÚÓÎ¸ÍÓ ÔÓ ÔÓÊ‡Ì˚Ï ÔÓ‰ÒÛ¯ËÌ‡Ï (‚‡Ë‡ÌÚ I) ÁÌ‡-
˜ÂÌËfl åèà ÏÂÌ¸¯Â Ë ÒÓÒÚ‡‚ÎflÂÚ ‚ ÒÂ‰ÌÂÏ
82 

 

±

 

 7 „Ó‰‡. ÇÂÓflÚÌ‡fl ÔË˜ËÌ‡ ‡ÁÎË˜ËÈ ÏÂÊ‰Û
‚‡Ë‡ÌÚ‡ÏË ‡Ò˜ÂÚ‡ – ‚ÂÏÂÌÌÓÈ ÚÂÌ‰ ‚ ÁÌ‡˜ÂÌË-
flı ÏÂÊÔÓÊ‡ÌÓ„Ó ËÌÚÂ‚‡Î‡ (˜ÚÓ Ó·ÒÛÊ‰‡ÂÚÒfl
ÌËÊÂ). ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl åèà, ‡ÒÒ˜ËÚ‡ÌÌ˚Â ÔÓ
‚‡Ë‡ÌÚÛ I, ·ÎËÁÍË Í ‰‡ÌÌ˚Ï à.è. è‡Ì˛¯ÍËÌÓÈ Ë
å.ä. Ä·‡ÚÒÍÓÈ (1999), ÔÓÎÛ˜ÂÌÌ˚Ï ‰Îfl ÌËÊÌÂ„Ó
ÚÂ˜ÂÌËfl . ç. íÛÌ„ÛÒÍ‡: 82  

 

±

 

  48 ÎÂÚ. ëÓ„Î‡ÒÌÓ
É.Ä. à‚‡ÌÓ‚ÓÈ (1996), ÔÂËÓ‰Ë˜ÌÓÒÚ¸ ÔÓÊ‡Ó‚ ‚
ñÂÌÚ‡Î¸ÌÓÈ ù‚ÂÌÍËË ÒÓÒÚ‡‚ÎflÂÚ 90 ÎÂÚ (ÏËÌË-
Ï‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl – 61 „Ó‰, Ï‡ÍÒËÏ‡Î¸Ì˚Â –
120 ÎÂÚ). Ç˚ÒÓÍ‡fl ‰ËÒÔÂÒËfl åèà ‚ ˆËÚËÛÂÏ˚ı
‡·ÓÚ‡ı ÂÒÚ¸ ÒÎÂ‰ÒÚ‚ËÂ ÛÒÂ‰ÌÂÌËfl ‚ÂÎË˜ËÌ åèà
·ÂÁ Û˜ÂÚ‡ Î‡Ì‰¯‡ÙÚÌÓÈ ÔËÛÓ˜ÂÌÌÓÒÚË „‡ÂÈ. 

 

ñËÍÎ˚ ÔÓ‰‚ÂÊÂÌÌÓÒÚË ÔÓÊ‡‡Ï.

 

 ç‡ ËÒ. 3
ÔË‚Â‰ÂÌ‡ „ËÒÚÓ„‡ÏÏ‡ ‡ÒÔÂ‰ÂÎÂÌËfl ÔÓÊ‡Ó‚
ÔÓ „Ó‰‡Ï ‰Îfl ‚ÒÂ„Ó ËÒÒÎÂ‰ÛÂÏÓ„Ó ‚ÂÏÂÌÌÓ„Ó ËÌ-
ÚÂ‚‡Î‡ (1410–2000 „„). å‡ÍÒËÏ‡Î¸ÌÓÂ ÍÓÎË˜ÂÒÚ-
‚Ó ÔÓÊ‡Ó‚ Ì‡·Î˛‰‡ÎÓÒ¸ ‚ ÒÎÂ‰Û˛˘ËÂ „Ó‰˚:
1620–1630, 1650–1660, 1680–1690, 1720–1730,
1760–1770, 1790–1800, 1820–1840, 1870–1880,
1890–1900, 1910–1920, 1940–1950, 1960–1985 Ë
1990–1995. 

îÛ¸Â-‡Ì‡ÎËÁ ‰‡ÌÌ˚ı ËÒ. 3 ÔÓÁ‚ÓÎËÎ ‚˚‰Â-
ÎËÚ¸ Ï‡Î˚È (36 ÎÂÚ) Ë ·ÓÎ¸¯ÓÈ (82 „Ó‰‡) ˆËÍÎ˚
ÔÓÊ‡ÌÓÈ ÓÔ‡ÒÌÓÒÚË (ËÒ. 4). èÂ‚˚È ËÁ ÌËı ·ÎË-

 

í‡·ÎËˆ‡ 1.

 

  áÌ‡˜ÂÌËfl åèà ‰Îfl ‡ÁÎË˜Ì˚ı ˝ÎÂÏÂÌÚÓ‚
ÂÎ¸ÂÙ‡ ÔÓ ‚‡Ë‡ÌÚ‡Ï I Ë II

ùÎÂÏÂÌÚ
ÂÎ¸ÂÙ‡

åèà, ÎÂÚ ÇÂÎË˜ËÌ‡
‚˚·ÓÍË (èè)

I II I II

ûá ÒÍÎÓÌ˚ 61 

 

±

 

 8 73 

 

±

 

 8 11 16

ëÇ ÒÍÎÓÌ˚ 86 

 

±

 

 11 105 

 

±

 

 12 13 16

ÅÓÎÓÚ‡ 139 

 

±

 

 17 138 

 

±

 

 18 7 9

ê‡‚ÌËÌ˚ 68 

 

±

 

 14 70 

 

±

 

 13 7 7

ÇÒÂ èè 82 

 

±

 

 7 95 

 

±

 

 7 38 48

 

í‡·ÎËˆ‡ 2.

 

  ÑÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ åèà

ùÎÂÏÂÌÚ 
ÂÎ¸ÂÙ‡

Ç‡Ë‡ÌÚ I Ç‡Ë‡ÌÚ II

û
á

ë
Ç

Å
ÓÎ

ÓÚ
‡

ê
‡‚

ÌË
Ì˚

û
á

ë
Ç

Å
ÓÎ

ÓÚ
‡

ê
‡‚

ÌË
Ì˚

ûá 

ëÇ 0.93 0.97

ÅÓÎÓÚ‡ 0.99 0.99 0.99 0.86

ê‡‚ÌËÌ˚ 0.33 0.68 0.99 0.15 0.95 0.99

ÇÒÂ èè 0.66 0.23 0.99 0.57 0.96 0.52 0.97 0.9
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5

 

ÁÓÍ Í ˆËÍÎÛ ÅËÍÌÂ‡ (ÒÂ‰Ìflfl ÔÓ‰ÓÎÊËÚÂÎ¸-
ÌÓÒÚ¸ ÍÓÚÓÓ„Ó 35 ÎÂÚ), ‚ÚÓÓÈ, ‚ÓÁÏÓÊÌÓ, Ò‚flÁ‡Ì
Ò ‚ÂÍÓ‚˚Ï (60–120 ÎÂÚ) ÒÓÎÌÂ˜Ì˚Ï ˆËÍÎÓÏ. ç‡
˝ÍÓÒËÒÚÂÏÌÓÏ ÛÓ‚ÌÂ Ï‡ÎÓÏÛ ˆËÍÎÛ ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛Ú ÒÎ‡·˚Â, ‰ÎËÚÂÎ¸ÌÓÏÛ – ÒËÎ¸Ì˚Â (“ÔÓÓ‰ÓÒ-
ÏÂÌÌ˚Â”) ÔÓÊ‡˚. ÄÌ‡ÎÓ„Ë˜Ì˚Â ˆËÍÎ˚ ÛÒÚ‡ÌÓ‚-
ÎÂÌ˚ ‰Îfl ‰ËÌ‡ÏËÍË ‡‰Ë‡Î¸ÌÓ„Ó ÔËÓÒÚ‡ ÎËÒÚ-
‚ÂÌÌËˆ˚. ÇÎËflÌËÂ ÔÓÊ‡Ó‚ ·˚ÎÓ ËÒÍÎ˛˜ÂÌÓ
ÓÚ·ÓÓÏ Ó·‡ÁˆÓ‚ ‚ ‰Â‚ÓÒÚÓflı, ÌÂ Á‡ÚÓÌÛÚ˚ı
ÔÓÊ‡‡ÏË ‚ ÚÂ˜ÂÌËÂ ·ÓÎÂÂ 200 ÎÂÚ. ìÍ‡Á‡ÌÌ˚È
ÙÂÌÓÏÂÌ Ó·ÛÒÎÓ‚ÎÂÌ ÎËÏËÚËÛ˛˘ËÏ ‚ÓÁ‰ÂÈÒÚ‚Ë-
ÂÏ ÎÂÚÌËı ÚÂÏÔÂ‡ÚÛ Ì‡ ‡‰Ë‡Î¸Ì˚È ÔËÓÒÚ
(Ç‡„‡ÌÓ‚ Ö.Ä., Ä·‡ÚÒÍ‡fl, 1996); ‚ ÚÓ ÊÂ ‚ÂÏfl
ÔÓ‚˚¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ·Î‡„ÓÔËflÚÒÚ‚ÛÂÚ ‚ÓÁ-
ÌËÍÌÓ‚ÂÌË˛ ÔÓÊ‡Ó‚. ùÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl Ó·-
‡ÚÌÓÈ Á‡‚ËÒËÏÓÒÚ¸˛ ÏÂÊ‰Û ˜‡ÒÚÓÚÓÈ ÔÓÊ‡Ó‚ Ë
‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛ ¯ËËÌ˚ „Ó‰Ë˜Ì˚ı ÍÓÎÂˆ ‰Îfl
‰Â‚ÓÒÚÓÂ‚, ÔÓ‰‚ÂÊÂÌÌ˚ı ÔÂËÓ‰Ë˜ÂÒÍËÏ ÔÓÊ‡-
‡Ï (Swetnam, 1996).

 

ÇÂÏÂÌÌ Â ÚÂÌ‰˚ ÔÓÊ‡ÌÓÈ ÓÔ‡ÒÌÓÒÚË.

 

 Ç ‰Ë-
Ì‡ÏËÍÂ ÔÓÊ‡Ó‚ Ì‡·Î˛‰‡ÂÚÒfl ‚ÂÏÂÌÌÓÈ ÚÂÌ‰:
‚ÓÁ‡ÒÚ‡ÌËÂ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ Ë ÛÏÂÌ¸¯ÂÌËÂ
ÏÂÊÔÓÊ‡ÌÓ„Ó ËÌÚÂ‚‡Î‡ ‚ XX ÒÚÓÎÂÚËË ÔÓ Ò‡‚-
ÌÂÌË˛ Ò XIX (ËÒ. 5‡, 5·). èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â Ì‡
ËÒ. 5 ‰‡ÌÌ˚Â “‚˚‡‚ÌÂÌ˚”, Ú.Â. ‡ÒÒÏ‡ÚË‚‡ÎËÒ¸
ÚÓÎ¸ÍÓ ÚÂ ‰ÂÂ‚¸fl, ‚ÓÁ‡ÒÚ ÍÓÚÓ˚ı ÔÂ‚˚¯‡Î
200 ÎÂÚ; ‰‡ÌÌ˚Â ‡ÒÒ˜ËÚ˚‚‡ÎËÒ¸ ÚÓÎ¸ÍÓ ÔÓ ÔÓ-
Ê‡Ì˚Ï ÔÓ‰ÒÛ¯ËÌ‡Ï (‚‡Ë‡ÌÚ I). ÇÂÏÂÌÌÓÈ
ÚÂÌ‰ ‰Îfl ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ ÁÌ‡˜ËÏ ÔË 

 

p

 

 > 0.1;
‰Îfl åèà ÓÌ ÓÚÎË˜ÂÌ ÓÚ ÌÛÎfl (

 

p

 

 > 0.2). ëÂ‰ÌËÂ ‚Â-
ÎË˜ËÌ˚ ÏÂÊÔÓÊ‡Ì˚ı ËÌÚÂ‚‡ÎÓ‚ ‚ XIX Ë

˚́

 

XX ÒÚÓÎÂÚËflı ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 3. ÇË‰ÌÓ ÒÌËÊÂÌËÂ
ÒÂ‰ÌÂÈ ‚ÂÎË˜ËÌ˚ åèà ‚ XX ÒÚÓÎÂÚËË: ÒÓ 101  

 

±

 

 12
‰Ó 65  

 

±

 

  6 ÎÂÚ; ‡ÁÎË˜Ëfl ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ ‚ÒÂı
èè ‰ÓÒÚÓ‚ÂÌ˚ Ì‡ ÛÓ‚ÌÂ 

 

p

 

 > 0.01, ‰Îfl ·ÓÎÓÚ Ì‡
ÛÓ‚ÌÂ 

 

p

 

 > 0.2. ê‡ÁÎË˜Ëfl ‚ ‚ÂÎË˜ËÌ‡ı åèà ÏÂÊ‰Û
ÓÒÚ‡Î¸Ì˚ÏË ˝ÎÂÏÂÌÚ‡ÏË ÂÎ¸ÂÙ‡ ÌÂÁÌ‡˜ËÏ˚.

 

ÇÁ‡ËÏÓÒ‚flÁ¸ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ Ò ‡ÌÓÏ‡ÎËflÏË
ÚÂÏÔÂ‡ÚÛ˚.

 

 ÇÓÁ‡ÒÚ‡ÌËÂ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚
ÔÓËÒıÓ‰ËÚ Ì‡ ÙÓÌÂ ÁÌ‡˜ËÏÓ„Ó (

 

p

 

 > 0.05) ÚÂÌ‰‡
ÚÂÏÔÂ‡ÚÛ ‚ XX ÒÚÓÎÂÚËË (ÒÏ. ËÒ. 3). ÑÎfl ÓˆÂÌÍË
‚Á‡ËÏÓÒ‚flÁË ˝ÚËı ÔÂÂÏÂÌÌ˚ı ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Â-
ÍÓÌÒÚÛÍˆËË ÎÂÚÌËı ÚÂÏÔÂ‡ÚÛ Ì‡ Â„ËÓÌ‡Î¸ÌÓÏ
(ÒÂ‚ÂÓ-‚ÓÒÚÓÍ ëË·ËË: Panushkina et al., 2003),
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êËÒ. 3.

 

 ê‡ÒÔÂ‰ÂÎÂÌËÂ ˜ËÒÎ‡ ÔÓÊ‡Ó‚ ÔÓ „Ó‰‡Ï (

 

1

 

), ‡ÌÓÏ‡ÎËË Ë˛Ì¸- Ë˛Î¸ÒÍËı ÚÂÏÔÂ‡ÚÛ ‰Îfl ÒÂ‚ÂÓ-‚ÓÒÚÓÍ‡ ëË·ËË
(

 

2

 

) (Panushkina et al., 1999), ÒÂ‚Â‡ Ö‚‡ÁËË (

 

3

 

) (ç‡ÛÁ·‡Â‚ Ë ‰., 2003) Ë ‡ÌÓÏ‡ÎËË ÒÂ‰ÌËı ÚÂÏÔÂ‡ÚÛ ÒÂ‚ÂÌÓ„Ó ÔÓÎÛ-
¯‡Ëfl (

 

4

 

) (Mann et al, 2003). 

 

í‡·ÎËˆ‡ 3.

 

  ëÂ‰ÌËÂ ‚ÂÎË˜ËÌ˚ åèà ‚ XIX Ë XX ‚‚.

ùÎÂÏÂÌÚ
ÂÎ¸ÂÙ‡ åèà, ÎÂÚ ÇÂÎË˜ËÌ‡

‚˚·ÓÍË (èè)

XIX ‚ÂÍ

ûá ÒÍÎÓÌ˚ 93 

 

±

 

 29 3

ëÇ ÒÍÎÓÌ˚ 109 

 

±

 

 25 6

ÅÓÎÓÚ‡ 125 

 

±

 

 20 6

ÇÒÂ èè 101 

 

±

 

 12 20

XX ‚ÂÍ

ûá ÒÍÎÓÌ˚ 58 

 

±

 

 8 11

ëÇ ÒÍÎÓÌ˚ 74 

 

±

 

 11 11

ÅÓÎÓÚ‡ 81 

 

±

 

 27 4

ÇÒÂ èè 65 

 

±

 

 6 30
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ï‡ÛÍ 

 

Ë ‰

 

.

 

ÒÛ·„ÎÓ·‡Î¸ÌÓÏ (ÒÂ‚Â Ö‚‡ÁËË: ç‡ÛÁ·‡Â‚ Ë ‰.,
2003), Ë „ÎÓ·‡Î¸ÌÓÏ (ÒÂ‰ÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ÒÂ‚Â-
ÌÓ„Ó ÔÓÎÛ¯‡Ëfl: Mann et al., 2003) ÛÓ‚Ìflı. ìÒÚ‡-
ÌÓ‚ÎÂÌ‡ ÁÌ‡˜ËÏ‡fl Ò‚flÁ¸ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ Ò Â„Ë-
ÓÌ‡Î¸Ì˚ÏË ÚÂÏÔÂ‡ÚÛ‡ÏË: 

 

Rns

 

 = 0.44, 

 

Tns

 

 = 0.23,

 

p

 

 > 0.01, „‰Â 

 

Rns

 

, 

 

Tns

 

 – ÍÓ˝ÙÙËˆËÂÌÚ ÍÓÒÒ- ÍÓÂ-
ÎflˆËË Ë 

 

τ

 

-Ô‡‡ÏÂÚ äÂÌ‰‡ÎÎ‡ (Ì‡ ÒÛ·„ÎÓ·‡Î¸ÌÓÏ
Ë „ÎÓ·‡Î¸ÌÓÏ ÛÓ‚Ìflı Ò‚flÁË ÌÂÁÌ‡˜ËÏ˚). Ñ‡Î¸-
ÌÂÈ¯ËÈ ‡Ì‡ÎËÁ ·˚Î ÓÒÌÓ‚‡Ì Ì‡ Û˜ÂÚÂ Í‡Ú‡ÒÚÓÙË-
˜ÂÒÍËı ÔÓÊ‡Ó‚ 1914–1916 „„., Óı‚‡ÚË‚¯Ëı ÌÂ
ÚÓÎ¸ÍÓ ñÂÌÚ‡Î¸ÌÓ-íÛÌ„ÛÒÒÍÛ˛ ÔÓ‚ËÌˆË˛, ÌÓ Ë

‚ÂÒ¸ ÒË·ËÒÍËÈ Â„ËÓÌ (ä‡ÒÌÓflÒÍËÈ…, 1961;
ãÂ‚Ë Ë ‰., 2003). ÇÒÎÂ‰ Á‡ ̋ ÚÓÈ ̋ ÍÓÎÓ„Ë˜ÂÒÍÓÈ Í‡-
Ú‡ÒÚÓÙÓÈ (ÎÂÒ‡ ·˚ÎË ÛÌË˜ÚÓÊÂÌ˚ Ì‡ ÔÎÓ˘‡‰Ë
~160000 ÍÏ

 

2

 

), ÌÂÒÏÓÚfl Ì‡ ÔÓÎÓÊËÚÂÎ¸Ì˚È ÚÂÏ-
ÔÂ‡ÚÛÌ˚È ÚÂÌ‰, ÔÓËÒıÓ‰ËÚ ÛÏÂÌ¸¯ÂÌËÂ ̃ ËÒÎ‡
ÔÓÊ‡Ó‚, Ó·ÛÒÎÓ‚ÎÂÌÌÓÂ ËÁ˙flÚËÂÏ „Ó˛˜Ëı Ï‡-
ÚÂË‡ÎÓ‚ ÔÂ‰¯ÂÒÚ‚Ó‚‡‚¯ËÏË ÔÓÊ‡‡ÏË (ÒÏ.
ËÒ. 3). ÄÌ‡ÎÓ„Ë˜ÌÓÂ fl‚ÎÂÌËÂ Ì‡·Î˛‰‡ÂÚÒfl ÔÓÒÎÂ
Ï‡ÍÒËÏÛÏ‡ ÔÓÊ‡Ó‚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ~1846 „. 

í‡ÍÊÂ ÓÚÏÂ˜ÂÌ‡ (Bessie, Johnson, 1995; Swet-
nam, Baisan, 1996) ÁÌ‡˜ËÏÓÒÚ¸ Á‡Ô‡ÒÓ‚ „Ó˛˜Ëı
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(‚)

(·)

(„)

ëÔÂÍÚ‡Î¸Ì‡fl ÔÎÓÚÌÓÒÚ¸ ëÔÂÍÚ‡Î¸Ì‡fl ÔÎÓÚÌÓÒÚ¸

ÇÂÏfl, „Ó‰˚

 

êËÒ. 4.

 

 îÛ¸Â-ÒÔÂÍÚ˚ ÔÂËÓ‰Ë˜ÌÓÒÚË ÔÓÊ‡Ó‚ (‡ – ‚ÒÂ èè, · – ëÇ ÒÍÎÓÌ˚, ‚ – ûá ÒÍÎÓÌ˚) Ë ‚ÂÎË˜ËÌ˚ ‡‰Ë‡Î¸ÌÓ„Ó
ÔËÓÒÚ‡ ÎËÒÚ‚ÂÌÌËˆ˚ („). 

 

2

1750 1800

óËÒÎÓ ÔÓÊ‡Ó‚

ÇÂÏfl, „Ó‰˚
1850 1900 1950 2000

0

4
6
8

10
12
14
16

(a)

 

Y

 

 = 0.026 

 

X

 

 – 42.0

 

r

 

2

 

 = 0.33

 

50

1750 1800

åèà, „Ó‰˚

ÇÂÏfl, „Ó‰˚
1850 1900 1950 2000

0

100

150

200

250
(·)

 

Y

 

 = 0.45 

 

X

 

 + 93.0

 

r

 

2

 

 = 0.26

êËÒ. 5. ÇÂÏÂÌÌ˚Â ÚÂÌ‰˚ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ (‡) Ë ‚ÂÎË˜ËÌ ÏÂÊÔÓÊ‡ÌÓ„Ó ËÌÚÂ‚‡Î‡ (·) ‚ XIX–XX ÒÚÓÎÂÚËflı. 
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Ï‡ÚÂË‡ÎÓ‚ ‚ ‚ÓÁÌËÍÌÓ‚ÂÌËË ÔÓÊ‡Ó‚. ÑÎËÚÂÎ¸-
ÌÓÒÚ¸ ÔÂËÓ‰‡ “ÂÙ‡ÍÚÂÌÓÒÚË” ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ
ÏËÌËÏ‡Î¸ÌÓÏÛ (~25 ÎÂÚ) ‚ÂÏÂÌË Ì‡ÍÓÔÎÂÌËfl „Ó-
˛˜Ëı Ï‡ÚÂË‡ÎÓ‚ ‰Îfl ÔÓÒÎÂ‰Û˛˘Â„Ó ÔÓÊ‡‡;
ÛÍ‡Á‡ÌÌ˚È ‚ÂÏÂÌÌÓÈ ËÌÚÂ‚‡Î ·˚Î ËÒÍÎ˛˜ÂÌ ËÁ
‰‡Î¸ÌÂÈ¯Â„Ó ‡Ì‡ÎËÁ‡. èÓÒÎÂ ÍÓÂÍˆËË ÒÚ‡ÚËÒ-
ÚËÍË ÔËÌflÎË ÒÎÂ‰Û˛˘ËÂ ÁÌ‡˜ÂÌËfl: Rns = 0.67,
Rna = 0.43, Rnh = 0.37; p > 0.99; Tns = 0.48,

Tna = 0.35; p > 0.05, „‰Â Rna, Rnh – ÍÓ˝ÙÙËˆËÂÌÚ˚
ÍÓÒÒ- ÍÓÂÎflˆËË ‰Îfl Â„ËÓÌ‡Î¸ÌÓ„Ó Ë „ÎÓ·‡Î¸-
ÌÓ„Ó ÛÓ‚ÌÂÈ, Tna – τ-Ô‡‡ÏÂÚ ‰Îfl Â„ËÓÌ‡Î¸ÌÓ-
„Ó ÛÓ‚Ìfl.

ç‡ Á‡ÍÎ˛˜ËÚÂÎ¸ÌÓÏ ˝Ú‡ÔÂ ‡Ì‡ÎËÁËÓ‚‡Î‡Ò¸
Ò‚flÁ¸ ÏÂÊ‰Û ‡ÌÓÏ‡ÎËflÏË ÔÓÊ‡Ó‚ (>σ) Ë ÚÂÏÔÂ‡-
ÚÛÓÈ. èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â Ì‡ ËÒ. 6 ‰‡ÌÌ˚Â ‡ÒÒ˜Ë-
Ú‡Ì˚ ‰Îfl XIX Ë XX ÒÚÓÎÂÚËÈ ÓÚ‰ÂÎ¸ÌÓ, ˜ÚÓ ÏËÌË-

12

0 0.5

∆F, n

1.0–0.5–1.0–1.5

8

4

–4

(a) R2 = 0.64

12

0 0.5 1.0–0.5–1.0–1.5

8

–4

(·) R2 = 0.46

4

12

0 0.1 0.3–0.1–0.2–0.3

8

4

–4

(‚) R2 = 0.32

0.2

∆t, °C

êËÒ. 6. á‡‚ËÒËÏÓÒÚ¸ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ (∆F, n) ÓÚ ‡ÌÓÏ‡ÎËÈ Ë˛Ì¸-Ë˛Î¸ÒÍËı ÚÂÏÔÂ‡ÚÛ (∆t,°C) ‰Îfl ÒÂ‚ÂÓ- ‚ÓÒÚÓÍ‡ ëË-
·ËË (‡) (Panushkina et al., 1999), ÒÂ‚Â‡ Ö‚‡ÁËË (·) (ç‡ÛÁ·‡Â‚ Ë ‰., 2003) Ë ÒÂ‰ÌËı ÚÂÏÔÂ‡ÚÛ ÒÂ‚ÂÌÓ„Ó ÔÓÎÛ¯‡Ëfl
(‚) (Mann et al., 2003). 
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ï‡ÛÍ Ë ‰.

ÏËÁËÛÂÚ ‚ÎËflÌËÂ ‚ÂÏÂÌÌ˚ı ÚÂÌ‰Ó‚ ˜‡ÒÚÓÚ˚
ÔÓÊ‡Ó‚ (ÒÏ. ËÒ. 3). ä‡Í ÒÎÂ‰ÛÂÚ ËÁ ËÒ. 6, ÏÂÊ‰Û
‡ÌÓÏ‡ÎËflÏË ÔÓÊ‡Ó‚ Ë ÚÂÏÔÂ‡ÚÛÓÈ Ì‡·Î˛‰‡ÂÚ-
Òfl ·ÓÎÂÂ ÚÂÒÌ‡fl Ò‚flÁ¸, ˜ÂÏ ÔË ‡Ì‡ÎËÁÂ Ó·˘Â„Ó
˜ËÒÎ‡ ÔÓÊ‡Ó‚. äÓ˝ÙÙËˆËÂÌÚ˚ ÍÓÂÎflˆËË ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ‚ÓÁ‡ÒÚ‡˛Ú ÔË ÔÂÂıÓ‰Â ÓÚ
„ÎÓ·‡Î¸ÌÓ„Ó (Rnh2 = 0.32) Í ÒÛ·Â„ËÓÌ‡Î¸ÌÓÏÛ
(Rna2 = 0.46) Ë Â„ËÓÌ‡Î¸ÌÓÏÛ (Rns2 = 0.64) ÛÓ‚-
ÌflÏ (p > 0.01). 

ÇÓÁ‰ÂÈÒÚ‚ËÂ ÔÓÊ‡Ó‚ Ì‡ ‚Â˜ÌÛ˛ ÏÂÁÎÓÚÛ. ÑË-
Ì‡ÏËÍ‡ „ÎÛ·ËÌ˚ ÓÚÚ‡Ë‚‡ÌËfl Ì‡ „‡flı ÔË‚Â‰ÂÌ‡

Ì‡ ËÒ. 7 (‰‡ÌÌ˚Â ÔÓÎÛ˜ÂÌ˚ ‰Îfl ÔÂËÓ‰‡ Ì‡Ë·ÓÎÂÂ
ÔÓÎÌÓ„Ó ÓÚÚ‡Ë‚‡ÌËfl ÔÓ˜‚Ó„ÛÌÚÓ‚, Ú.Â. ‚ÚÓÓÈ ÔÓ-
ÎÓ‚ËÌ˚ ‡‚„ÛÒÚ‡). Ç ÔÓˆÂÒÒÂ Û‚ÂÎË˜ÂÌËfl ‰‡‚ÌÓÒÚË
„‡Ë Ì‡·Î˛‰‡ÂÚÒfl ÒÌËÊÂÌËÂ ÒÂ‰ÌÂÈ „ÎÛ·ËÌ˚ ÓÚ-
Ú‡Ë‚‡ÌËfl Ò 80–100 ÒÏ (~60 ÒÏ ‰Îfl ·ÓÎÓÚ) ‰Ó ~30 ÒÏ
˜ÂÂÁ 180 ÎÂÚ. èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â Ì‡ ËÒ. 6 ‰‡ÌÌ˚Â
ÔÓÁ‚ÓÎfl˛Ú ÓˆÂÌËÚ¸ ÒÍÓÓÒÚ¸ ÔÓ‚˚¯ÂÌËfl ÛÓ‚Ìfl
ÏÂÁÎÓÚ˚ ÔÓÒÎÂ ÔÓÊ‡‡; ‚ ÒÂ‰ÌÂÏ ÓÌ‡ ÒÓÒÚ‡‚Îfl-
ÂÚ 0.3  ±  0.064 ÒÏ/„Ó‰, ‰Îfl ·ÓÎÓÚ ˝Ú‡ ‚ÂÎË˜ËÌ‡ ÌË-
ÊÂ Ë ‡‚Ì‡ 0.14  ±  0.069 ÒÏ/„Ó‰. ùÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ
‚ÓÁ‡ÒÚ‡ÌËÂÏ ÚÓÎ˘ËÌ˚ ÚÂÔÎÓËÁÓÎflÚÓ‡ – ÏÓıÓ-
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‚Ó-ÎË¯‡ÈÌËÍÓ‚Ó„Ó ÔÓÍÓ‚‡ (ËÒ. 8). ëÍÓÓÒÚ¸
ÓÒÚ‡ ÔÓÒÎÂ‰ÌÂ„Ó ÓˆÂÌË‚‡ÂÚÒfl ‚ÂÎË˜ËÌÓÈ 0.07  ±
± 0.014 ÒÏ/„Ó‰. ëÓ„Î‡ÒÌÓ ÌÂÍÓÚÓ˚Ï ÓˆÂÌÍ‡Ï,
‚ÂÏfl ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl ‚˚ÒÓÚ˚ ÏÓıÓ‚Ó-ÎË¯‡ÈÌË-
ÍÓ‚Ó„Ó ÔÓÍÓ‚‡ ‰Ó ‰ÓÔÓÊ‡ÌÓ„Ó ÛÓ‚Ìfl ÒÓÒÚ‡‚Îfl-
ÂÚ 30–50 ÎÂÚ (Sofronov et al., 1999), ˜ÚÓ ÔÂ‚˚¯‡ÂÚ
ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‰‡ÌÌ˚Â. åÓıÓ‚Ó-ÎË¯‡ÈÌËÍÓ-
‚˚È ÔÓÍÓ‚ (‚ÏÂÒÚÂ Ò ÚÓÙflÌËÒÚ˚Ï „ÓËÁÓÌÚÓÏ)
ÔË ‚˚Ò˚ı‡ÌËË ÔÂ‚‡˘‡ÂÚÒfl ‚ „Ó˛˜ËÈ Ï‡ÚÂË-
‡Î, ÒÓÁ‰‡˛˘ËÈ ‚ Á‡ÒÛ¯ÎË‚˚Â ÔÂËÓ‰˚ ÛÒÎÓ‚Ëfl
‰Îfl ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÛÒÚÓÈ˜Ë‚˚ı ÔÓÊ‡Ó‚ Ì‡ Ó·-
¯ËÌ˚ı ÚÂËÚÓËflı, Óı‚‡Ú˚‚‡˛˘Ëı ÏËÎÎËÓÌ˚
„ÂÍÚ‡Ó‚. éÚÏÂÚËÏ, ˜ÚÓ Û‚ÂÎË˜ÂÌËÂ ÔÓÒÎÂÔÓÊ‡-
ÌÓÈ „ÎÛ·ËÌ˚ ÓÚÚ‡Ë‚‡ÌËfl ÔÓ˜‚Ó„ÛÌÚÓ‚ fl‚ÎflÂÚÒfl
Ó‰ÌÓÈ ËÁ ÔË˜ËÌ ÛÒÍÓÂÌÌÓ„Ó ÓÒÚ‡ ‚˚ÊË‚¯Ëı
ÔÓÒÎÂ ÔÓÊ‡‡ ‰ÂÂ‚¸Â‚; ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ˝ÚÓ„Ó ÔÂË-
Ó‰‡ ÒÓÒÚ‡‚ÎflÂÚ, ÔÓ Ì‡¯ËÏ ÓˆÂÌÍ‡Ï, 10–30 ÎÂÚ. èÓ-
ÒÎÂ‰Û˛˘ÂÂ ÔÓ‚˚¯ÂÌËÂ ÛÓ‚Ìfl ÏÂÁÎÓÚ˚ Ó„‡ÌË-
˜Ë‚‡ÂÚ ‡Á‚ËÚËÂ ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚ ‰Â‚ÂÒÌ˚ı
‡ÒÚÂÌËÈ ‚ ÔÓ‚ÂıÌÓÒÚÌÓÏ ÒÎÓÂ (30 ÒÏ Ë ÏÂÌÂÂ).
èÓ˝ÚÓÏÛ, ÌÂÒÏÓÚfl Ì‡ ÚÓ, ˜ÚÓ ÒÚ‚ÓÎ ÎËÒÚ‚ÂÌÌËˆ˚
Á‡˘Ë˘ÂÌ ÚÓÎÒÚÓÈ ÍÓÍÓÈ, ÔÓ‚ÂÊ‰ÂÌËÂ ÌËÁÓ‚˚-
ÏË ÔÓÊ‡‡ÏË ÂÂ ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚ ÔË‚Ó‰ËÚ Í
ÛÒ˚ı‡ÌË˛ ‰Â‚ÓÒÚÓÂ‚.

áÄäãûóÖçàÖ

èÓÊ‡˚ – ÌÂÓÚ˙ÂÏÎÂÏ˚È ˝ÎÂÏÂÌÚ ÎÂÒÌ˚ı
ÚÂËÚÓËÈ Ò ÔÂÓ·Î‡‰‡ÌËÂÏ ÎËÒÚ‚ÂÌÌËˆ˚: ‚ÒÂ
Ó·ÒÎÂ‰Ó‚‡ÌÌ˚Â ÎËÒÚ‚ÂÌÌË˜ÌËÍË (Ó·˘‡fl ÔÓÚfl-
ÊÂÌÌÓÒÚ¸ Ï‡¯ÛÚÓ‚ >1000 ÍÏ) ·˚ÎË ÔËÓ„ÂÌÌÓ-
„Ó ÔÓËÒıÓÊ‰ÂÌËË. ÇÂÎË˜ËÌ˚ ÏÂÊÔÓÊ‡Ì˚ı ËÌ-
ÚÂ‚‡ÎÓ‚ ‚ ÎËÒÚ‚ÂÌÌË˜ÌËÍ‡ı Á‡‚ËÒflÚ ÓÚ ÂÎ¸ÂÙ‡,
‚‡¸ËÛfl ÓÚ 61  ±  8 ÎÂÚ ‰Îfl ̨ „Ó-Á‡Ô‡‰Ì˚ı ÒÍÎÓÌÓ‚
‰Ó 139  ±  17 ÎÂÚ ‰Îfl ·ÓÎÓÚ (ÔÓ ‰Û„ÓÏÛ ‚‡Ë‡ÌÚÛ
‡Ò˜ÂÚ‡ – ÓÚ 73  ± 8 ‰Ó 138  ± 18 ÎÂÚ). 

Ç ˜‡ÒÚÓÚÂ ÔÓÊ‡Ó‚ Ì‡·Î˛‰‡ÂÚÒfl ‚ÂÏÂÌÌÓÈ
ÚÂÌ‰: ‚ÂÏfl “Ó·ÓÓÚ‡ Ó„Ìfl” ‚ XX ‚. ÒÓÍ‡ÚËÎ‡Ò¸
ÔËÏÂÌÓ Ì‡ 1/3 ÔÓ Ò‡‚ÌÂÌË˛ Ò XIX ‚. ùÚÓÚ ÙÂ-
ÌÓÏÂÌ ÂÒÚ¸ ÂÁÛÎ¸ÚËÛ˛˘‡fl (1) ‡ÌÚÓÔÓ„ÂÌÌÓÈ Ë
(2) ÔËÓ‰ÌÓÈ ÒÓÒÚ‡‚Îfl˛˘Ëı. èÂ‚‡fl ÒÓÒÚ‡‚Îfl˛-
˘‡fl („ÂÓÎÓ„Ó-‡Á‚Â‰Ó˜Ì˚Â ‡·ÓÚ˚) ÒÍ‡Á˚‚‡Î‡Ò¸
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ 40–80-ı „Ó‰‡ı ÔÓ¯ÎÓ„Ó ÒÚÓ-
ÎÂÚËfl; Ó‰Ì‡ÍÓ ‚ ÔÓÒÎÂ‰ÌËÂ 15 ÎÂÚ ˝ÚÓÚ Ù‡ÍÚÓ
Ô‡ÍÚË˜ÂÒÍË ÔÂÍ‡ÚËÎ ‰ÂÈÒÚ‚Ó‚‡Ú¸. Ç ÔÓÎ¸ÁÛ ‚Â-
‰Û˘ÂÈ ÓÎË ÔËÓ‰ÌÓÈ ÒÓÒÚ‡‚Îfl˛˘ÂÈ ÛÍ‡Á˚‚‡˛Ú
ÒÎÂ‰Û˛˘ËÂ Ù‡ÍÚ˚. èÎÓÚÌÓÒÚ¸ Ì‡ÒÂÎÂÌËfl ‚ ËÒÒÎÂ-
‰ÛÂÏÓÏ Â„ËÓÌÂ Ï‡Î‡ (<0.03 ̃ ÂÎ/ÍÏ2); ÔË ̋ ÚÓÏ ‰‡-
ÊÂ ‚ Ì‡Ë·ÓÎÂÂ Ì‡ÒÂÎÂÌÌÓÈ ˜‡ÒÚË ù‚ÂÌÍËË (~8% ÓÚ
Ó·˘ÂÈ ÔÎÓ˘‡‰Ë ÎÂÒÓ‚) „ÓÁÓ‚˚Â ‡Áfl‰˚ fl‚Îfl˛Ú-
Òfl ÔË˜ËÌÓÈ ÔÓÊ‡Ó‚ ~45% ÔÓÊ‡Ó‚ Ë ‰Ó 90% – Ì‡
ÓÒÚ‡Î¸ÌÓÈ ̃ ‡ÒÚË ÚÂËÚÓËË (ëıÂÏ‡…, 2001; à‚‡-
ÌÓ‚, à‚‡ÌÓ‚‡, 2004). ùÚÓÏÛ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ‚˚ÒÓÍ‡fl
˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ÏÓÎÌËÂ‚˚ı ‡Áfl‰Ó‚ ‚ ÍËÓÎËÚÓ-
ÁÓÌÂ: ‚ÒÎÂ‰ÒÚ‚ËÂ ÒÍ‡˜Í‡ ˝ÎÂÍÚÓÔÓ‚Ó‰ÌÓÒÚË Ì‡
„‡ÌËˆÂ Ò ÏÂÁÎÓÚÌ˚Ï ˝ÌÂ„Ëfl ‚˚Ò‚Ó·ÓÊ‰‡ÂÚÒfl ‚
ÛÁÍÓÏ (<30 ÒÏ) ÍÓÌÂÓ·ËÚ‡ÂÏÓÏ ÒÎÓÂ.

ÇÒÎÂ‰ÒÚ‚ËÂ ÔÓ„ÌÓÁËÛÂÏÓ„Ó ‚ÓÁ‡ÒÚ‡ÌËfl ÚÂÏ-
ÔÂ‡ÚÛ˚ ‚ÓÁ‰Ûı‡ ‚ ‚˚ÒÓÍËı ¯ËÓÚ‡ı (Ì‡ 4–6°C Í

2100 „; Gordon et al., 2000) ÒÎÂ‰ÛÂÚ ÓÊË‰‡Ú¸ ‰‡Î¸-
ÌÂÈ¯Â„Ó ÒÓÍ‡˘ÂÌËfl åèà (ÌËÊÌflfl „‡ÌËˆ‡ ÍÓ-
ÚÓÓ„Ó ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÒÓÒÚ‡‚ÎflÂÚ ~25 ÎÂÚ) Ë
Ú‡ÌÒÙÓÏ‡ˆËË ÒÂ‚ÂÌ˚ı ÎËÒÚ‚ÂÌÌË˜ÌËÍÓ‚ ËÁ ÁÓ-
Ì˚ ÒÚÓÍ‡ Û„ÎÂÓ‰‡ ‚ ËÒÚÓ˜ÌËÍ Ô‡ÌËÍÓ‚˚ı „‡ÁÓ‚. 

ÇÓÁ‡ÒÚ‡ÌËÂ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ ÏÓÊÂÚ ÒÔÓÒÓ·-
ÒÚ‚Ó‚‡Ú¸ ÒÓı‡ÌÂÌË˛ ‰ÓÏËÌËÓ‚‡ÌËfl ÎËÒÚ‚ÂÌÌË-
ˆ˚, ÔÓÒÍÓÎ¸ÍÛ ‚ ÍËÓÎËÚÓÁÓÌÂ, ÌÂÒÏÓÚfl Ì‡ Á‡˘Ë-
˘ÂÌÌÓÒÚ¸ ÒÚ‚ÓÎ‡ ÎËÒÚ‚ÂÌÌËˆ˚ ÚÓÎÒÚÓÈ ÍÓÍÓÈ
(‰Ó 20% Ó·˙ÂÏ‡ ÒÚ‚ÓÎ‡), ÓÒÌÓ‚ÌÓÈ ÔË˜ËÌÓÈ ÂÂ
ÔÓÒÎÂÔÓÊ‡ÌÓ„Ó ÛÒ˚ı‡ÌËfl fl‚ÎflÂÚÒfl ÔÓ‚ÂÊ‰ÂÌËÂ
Ó„ÌÂÏ ÍÓÌÂ‚ÓÈ ÒËÒÚÂÏ˚, “ÒÔÂÒÒÓ‚‡ÌÌÓÈ” ‚ ÛÁ-
ÍÓÏ ‚ÂıÌÂÏ „ÓËÁÓÌÚÂ ÔÓ˜‚Ó„ÛÌÚÓ‚. ë ‚ÓÁ‡Ò-
Ú‡ÌËÂÏ „ÎÛ·ËÌ˚ ÍÓÌÂÓ·ËÚ‡ÂÏÓ„Ó ÒÎÓfl ÒÎÂ‰ÛÂÚ
ÓÊË‰‡Ú¸ Û‚ÂÎË˜ÂÌËfl ÂÁËÒÚÂÌÚÌÓÒÚË ÎËÒÚ‚ÂÌÌË-
ˆ˚: ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ÌÂ ÁÓÌ˚ ‚Â˜ÌÓÈ ÏÂÁÎÓÚ˚ ÓÌ‡
fl‚ÎflÂÚÒfl Ì‡Ë·ÓÎÂÂ Ó„ÌÂÒÚÓÈÍËÏ ‚Ë‰ÓÏ. 

ÇÓÁ‡ÒÚ‡ÌËÂ ˜‡ÒÚÓÚ˚ ÔÓÊ‡Ó‚ ÓÍ‡Á˚‚‡ÂÚ ‚ÎË-
flÌËÂ Ì‡ ‚Ë‰Ó‚ÓÂ ‡ÁÌÓÓ·‡ÁËÂ ÒÂ‚ÂÌ˚ı Î‡Ì‰-
¯‡ÙÚÓ‚. ç‡Í‡ÔÎË‚‡˛ÚÒfl Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚‡ ˝ÍÒÔ‡Ì-
ÒËË “‚Â˜ÌÓÁÂÎÂÌ˚ı ı‚ÓÈÌ˚ı” (ÂÎ¸, ÍÂ‰, ÔËıÚ‡) ‚
ÁÓÌÛ ‰ÓÏËÌËÓ‚‡ÌËfl ÎËÒÚ‚ÂÌÌËˆ˚, Ì‡ Ò‚flÁ¸ ˝ÚÓ„Ó
ÙÂÌÓÏÂÌ‡ Ò ÔÓ‚˚¯ÂÌËÂÏ ÚÂÏÔÂ‡ÚÛ˚ ‚ ‚˚ÒÓÍËı
¯ËÓÚ‡ı Ë ‰ËÌ‡ÏËÍÓÈ ÔÓÊ‡Ó‚. É‡Ë ÔÂ‰ÒÚ‡‚Îfl-
˛Ú ÒÓ·ÓÈ “ÒÚ‡ÚÓ‚˚Â ÔÎÓ˘‡‰ÍË” ‰Îfl ÏË„‡ˆËË
ÛÍ‡Á‡ÌÌ˚ı ‚˚¯Â ‚Ë‰Ó‚ ‚ Ú‡‰ËˆËÓÌÌÛ˛ ÒÂ‰Û
ÔÂÓ·Î‡‰‡ÌËfl ÎËÒÚ‚ÂÌÌËˆ˚, ÔÓÒÍÓÎ¸ÍÛ Ì‡ „‡flı
‚ÓÁ‡ÒÚ‡ÂÚ „ÎÛ·ËÌ‡ ÒÂÁÓÌÌÓ„Ó ÓÚÚ‡Ë‚‡ÌËfl ÔÓ˜‚Ó-
„ÛÌÚÓ‚, ÛÎÛ˜¯‡˛ÚÒfl ‡‰Ë‡ˆËÓÌÌ˚È ÂÊËÏ, ÛÒ-
ÎÓ‚Ëfl ÏËÌÂ‡Î¸ÌÓ„Ó ÔËÚ‡ÌËfl Ë ‰ÂÌ‡Ê‡. ãËÒÚ‚ÂÌ-
ÌËˆ‡ ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ Ì‡ Í‡ÈÌÂÏ ÔÂ‰ÂÎÂ Ò‚ÓÂ„Ó
ÔÓËÁ‡ÒÚ‡ÌËfl Û‚ÂÎË˜Ë‚‡ÂÚ ÒÓÏÍÌÛÚÓÒÚ¸ ‰Â‚ÓÒ-
ÚÓÂ‚ Ë ÔÓ‰‚Ë„‡ÂÚÒfl ‚ ÁÓÌÛ ÚÛÌ‰˚ (Kharuk, Fedot-
ova, 2003; ï‡ÛÍ Ë ‰., 2004‡). êÂÁÛÎ¸Ú‡ÚÓÏ ˝ÚÓ„Ó
ÔÓˆÂÒÒ‡ ÏÓÊÂÚ ÒÚ‡Ú¸ ‰ÓÒÚËÊÂÌËÂ ÎËÒÚ‚ÂÌÌËˆÂÈ
ÔÓ·ÂÂÊ¸fl ÄÍÚËÍË – ÙÂÌÓÏÂÌ‡, Ì‡·Î˛‰‡‚¯Â„Ó-
Òfl ‚ „ÓÎÓˆÂÌÂ, ÚÓ„‰‡ Í‡Í ̃ ‡ÒÚ¸ Ú‡‰ËˆËÓÌÌÓÈ ÁÓÌ˚
ÎËÒÚ‚ÂÌÌË˜ÌËÍÓ‚ ·Û‰ÂÚ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ‚Ë‰‡ÏË, ı‡-
‡ÍÚÂÌ˚ÏË ‰Îfl ÒÂ‰ÌÂÈ Ë ˛ÊÌÓÈ Ú‡È„Ë.

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ „‡ÌÚ‡ÏË êîîà (‹ 03-05-
65333· Ë 05-04-97714). 

ëèàëéä ãàíÖêÄíìêõ

Ç‡„‡ÌÓ‚ Ö.Ä., Ä·‡ÚÒÍ‡fl å.ä. àÒÚÓËfl ÍÎËÏ‡Ú‡ Ë ˜‡-
ÒÚÓÚ‡ ÔÓÊ‡Ó‚ ‚ ˆÂÌÚ‡Î¸ÌÓÈ ˜‡ÒÚË ä‡ÒÌÓflÒÍÓ„Ó
Í‡fl. 1. äÎËÏ‡ÚË˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl ÒÂÁÓÌ‡ ÓÒÚ‡ Ë ‡ÒÔÂ-
‰ÂÎÂÌËÂ ÔÓÊ‡Ó‚ ‚ ÒÂÁÓÌÂ. // ëË·. ˝ÍÓÎÓ„Ë˜. ÊÛÌ.
1996. í. 3. ‹ 1. ë. 9–18.
à‚‡ÌÓ‚ Ç.Ä., à‚‡ÌÓ‚‡ É.Ä. èÓÊ‡Ì˚Â ÂÊËÏ˚ ‚ ÎÂÒ‡ı
ëÂ‰ÌÂÈ ëË·ËË // ìÔ‡‚ÎÂÌËÂ ÎÂÒÌ˚ÏË ÔÓÊ‡‡ÏË Ì‡
˝ÍÓÂ„ËÓÌ‡Î¸ÌÓÏ ÛÓ‚ÌÂ. å‡Ú-Î˚ åÂÊ‰ÛÌ‡Ó‰ÌÓ„Ó
Ì‡Û˜ÌÓ-Ô‡ÍÚË˜ÂÒÍÓ„Ó ÒÂÏËÌ‡‡ (9–12 ÒÂÌÚfl·fl 2003 „.).
å.: ÄÎÂÍÒ, 2004. ë. 147–150.
à‚‡ÌÓ‚‡ É.Ä. ùÍÒÚÂÏ‡Î¸Ì˚Â ÔÓÊ‡ÓÓÔ‡ÒÌ˚Â ÒÂÁÓÌ˚
‚ ÎÂÒ‡ı ù‚ÂÌÍËË // ëË·. ˝ÍÓÎÓ„Ë˜. ÊÛÌ. 1996. í. 3. ‹ 1.
ë. 29–34. 
àÌÒÚÛÍˆËfl ÔÓ ÔÓ‚Â‰ÂÌË˛ ÎÂÒÓÛÒÚÓÈÒÚ‚‡ ‚ ÎÂÒÌÓÏ
ÙÓÌ‰Â êÓÒÒËË. å.: ÇçààñÎÂÒÂÒÛÒ, 1995. 174 Ò.



10

ùäéãéÉàü      ‹ 5      2005

ï‡ÛÍ Ë ‰.

ä‡ÒÌÓflÒÍËÈ Í‡È / èÓ‰ Â‰. äËËÎÎÓ‚‡ å.Ç., ôÂ-
·‡ÍÓ‚‡ û.Ä. ä‡ÒÌÓflÒÍ: ä‡ÒÌÓflÒÍÓÂ ÍÌ. ËÁ‰-‚Ó,
1961. 404 Ò. 
äÛ·‡ÚÒÍËÈ ç.è. íÂıÌËÍ‡ Ë Ú‡ÍÚËÍ‡ ÚÛ¯ÂÌËfl ÎÂÒÌ˚ı
ÔÓÊ‡Ó‚. å: ç‡ÛÍ‡, 1962. 153 Ò. 
ãÂ‚Ë ä.É., á‡‰ÓÌËÌ‡ ç.Ç., ÅÂ‰ÌËÍÓ‚‡ ç.Ö. Ë ‰.
ëÓ‚ÂÏÂÌÌ‡fl „ÂÓ‰ËÌ‡ÏËÍ‡ Ë „ÂÎËÓ‰ËÌ‡ÏËÍ‡. àÍÛÚÒÍ:
àÁ‰-‚Ó àÉíì, 2003. 383 Ò. 
ç‡ÛÁ·‡Â‚ å.å., Ç‡„‡ÌÓ‚ Ö.Ä., ëË‰ÓÓ‚‡ é.Ç. àÁÏÂÌ-
˜Ë‚ÓÒÚ¸ ÔËÁÂÏÌÓÈ ÚÂÏÔÂ‡ÚÛ˚ ‚ÓÁ‰Ûı‡ Ì‡ ÒÂ‚ÂÂ Ö‚-
‡ÁËË ÔÓ ‰‡ÌÌ˚Ï Ú˚Òfl˜ÂÎÂÚÌËı ‰Â‚ÂÒÌÓ-ÍÓÎ¸ˆÂ‚˚ı
ıÓÌÓÎÓ„ËÈ // äËÓÒÙÂ‡ áÂÏÎË. 2004. í. 7. ‹ 2. ë. 84–91.
è‡Ì˛¯ÍËÌ‡ à.è., Ä·‡ÚÒÍ‡fl å.ä. ÑÂÌ‰ÓıÓÌÓÎÓ„Ë-
˜ÂÒÍËÈ ÔÓ‰ıÓ‰ ‚ ËÒÒÎÂ‰Ó‚‡ÌËË „ÓËÏÓÒÚË ÎÂÒÓ‚ ù‚ÂÌ-
ÍËË // ëË·. ˝ÍÓÎÓ„Ë˜. ÊÛÌ. 1999. í. 6. ‹ 2. ë.167–173.
ëıÂÏ‡ Ó„‡ÌËÁ‡ˆËË Ë ‡Á‚ËÚËfl ‡‚Ë‡ˆËÓÌÌÓÈ Óı‡Ì˚
ÎÂÒÓ‚ ÓÚ ÔÓÊ‡Ó‚ ÔÓ ù‚ÂÌÍËÈÒÍÓÏÛ ‡‚ÚÓÌÓÏÌÓÏÛ ÓÍ-
Û„Û. å.: êÓÒ„ËÔÓÎÂÒ, 2001. 103 Ò.
îÛflÂ‚ Ç.ç. êÓÎ¸ ÔÓÊ‡Ó‚ ‚ ÔÓˆÂÒÒÂ ÎÂÒÓÓÓ·‡ÁÓ‚‡-
ÌËfl. çÓ‚ÓÒË·ËÒÍ: ç‡ÛÍ‡, 1996. 252 Ò. 
ï‡ÛÍ Ç.à., ôÂ·ËÌËÌ‡ à.ë., üÍÛ·‡ÈÎËÍ é.ù. Ë ‰.
É‡Ë Ó. ë‡ı‡ÎËÌ: ‡Ì‡ÎËÁ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ„Ó ‡ÒÔÂ‰Â-
ÎÂÌËfl Ì‡ ÓÒÌÓ‚Â Éàë-ÚÂıÌÓÎÓ„ËÈ // ãÂÒÓ‚Â‰ÂÌËÂ.
2004‡. ‹ 5. ë. 66–72.
ï‡ÛÍ Ç.à., àÏ ë.í., ê˝ÌÒÓÌ ä. ÑÊ. Ë ‰. ÇÂÏÂÌÌ‡fl
‰ËÌ‡ÏËÍ‡ ÎËÒÚ‚ÂÌÌËˆ˚ ‚ ˝ÍÓÚÓÌÂ ÎÂÒÓÚÛÌ‰˚ // ÑÄç.
2004·. í. 398. ‹ 3. ë. 404–408. 
Abaimov A.P., Zyryanova O.A., Prokushkin S.G. Long-term
investigations of larch forest in criolitic zone of Siberia: brief
history, recent results and possible changes under global
warming // Eurasian J. Forest Research. 2002. V. 7 ‹ 2.
P. 95–106.
Bessie W.C., Johnson E.A. The relative importance of fuels
and weather on fire behavior in subalpine forests. // Ecology.
1995. V. 76. P. 747–762.
Gordon C., Cooper C., Senior C. et al. The simulation of
SST, sea-ice extents and ocean heat transport in a version of

the Hadley Centre coupled model without flux adjustments //
Climate Dynamics. 2000. V. 16. P. 147–168.
http://www.gvm.sai.jrc.it/glc2000/Products/fullproduct.asp.
http://www.ngdc.noaa.gov/seg/topo/globeget.sht.
IPCC third Assessment Report. V. 1. Climate change 2001.
The Scientific Basis. Cambridge University Press, 2001.
881 p.
Kharuk V.I., Fedotova E.V. Forest-tundra ecotone dynamics  //
Arctic environment variability in the context of global
change / K.Y. Kondratyev, O.M. Johannessen, L.P. Bobylev
(eds.). Heidelberg: Springer-Practice, 2003. P. 281–299.
Mann M.E., Jones P.D. Global Surface Temperatures over
the Past Two Millennia // Geophysical Research Letters.
2003. V. 30. ‹ 15. P. 1820.
Panyushkina I.P., Huges M.K., Vaganov E.A. et al. Summer
temperature in northeastern Siberia since 1642 reconstructed
from tracheid dimensions and cell numbers of Larix cajan-
deri // Can. J. Forest Research. 2003. V. 33. P. 1905–1914.
Sofronov M.A., Volokitina A.V., Kajimoto T. Ecology of
wildland fires and permafrost: their interdependence in the
Northern part of Siberia // Proceedings of the eighth sympo-
sium on the joint Siberian permafrost studies between Japan
and Russia in 1999. Sapporo: Hokkaido University Forests,
1999. P. 211–218. 
StatSoft, Inc., 2003. Nonparametric Statistics. http://www.stat-
soft.com/ textbook/stnonpar.html
Swetnam T.W. Fire and Climate History in the Central Yeni-
sey Region, Siberia // Fire in Ecosystems of Boreal Eurasia /
J.G. Goldammer, V.V. Furyaev. Eds. Dordreht, Netherlands:
Cluver Academic Publisher, P. 90–104.
Swetnam T.W., Baisan C.H. Historical fire regime patterns in
the southwestern United States since AD 1700 // Proceedings
of the Second La Mesa Fire Symposium: Fire Effects in
Southwestern Forests, Los Alamos, N.M. (29–31 March
1994) Ed. C.D. Allen. U.S. Dep. Agric. For. Serv. Gen.
Tech., 1996. Rep. RM-GTR-286. P. 11–32.


