
îàáàäÄ áÖåãà, 2007, ‹ 10, Ò. 95–109

95

 ÇÇÖÑÖçàÖ

Ç ˛„Ó-‚ÓÒÚÓ˜ÌÓÈ ˜‡ÒÚË Ñ‡Î¸ÌÂ„Ó ÇÓÒÚÓÍ‡ êÓÒ-
ÒËË, ‚ Ó·Î‡ÒÚË ÚÓˆÓ‚Ó„Ó ÒÓ˜ÎÂÌÂÌËfl ‡ÁÌÓÌ‡Ô‡‚-
ÎÂÌÌ˚ı ÅÛÂfl-ï‡ÌÍ‡ÈÒÍÓ„Ó, Ä„ÛÌÒÍÓ„Ó Ë åÓÌ„Ó-
ÎÓ-éıÓÚÒÍÓ„Ó ÓÓ„ÂÌÌ˚ı ÔÓflÒÓ‚, ÔËÛÓ˜ÂÌÌ˚ı Í
ÍÓÎÎËÁËÓÌÌ˚Ï ÁÓÌ‡Ï Ì‡ ÒÚ˚ÍÂ ëË·ËÒÍÓÈ (ëè) Ë
ëÂ‚ÂÓ-äËÚ‡ÈÒÍÓÈ (ëäè) ÔÎ‡ÚÙÓÏ, ¯ËÓÍÓ ÔÓ-
fl‚ÎÂÌ˚ ‡ÁÌÓ‚ÓÁ‡ÒÚÌ˚Â Ë „ÂÓÎÓ„Ë˜ÂÒÍË ‡ÁÌÓ-
Ó‰Ì˚Â ÒÚÛÍÚÛÌÓ-Ù‡ˆË‡Î¸Ì˚Â ÁÓÌ˚ (ÚÂÂÈÌ˚),
ÍÓÚÓ˚Â ‚ ‡ÁÌ˚ı ÒÓ˜ÂÚ‡ÌËflı ËÌÓ„‰‡ Ó·˙Â‰ËÌfl˛Ú-
Òfl ÔÓ‰ Ì‡Á‚‡ÌËÂÏ ÄÏÛÒÍÓÈ ÔÎËÚ˚ [áÓÌÂÌ¯‡ÈÌ Ë
‰., 1990]. éÌË Ó·‡ÁÛ˛Ú ÒÎÓÊÌÛ˛ ÏÓÁ‡ËÍÛ „ÂÓ·-
ÎÓÍÓ‚, „ÂÓÚÂÍÚÓÌË˜ÂÒÍ‡fl ÔÓÁËˆËfl ÍÓÚÓ˚ı ÌÂ Ì‡-
ıÓ‰ËÚ Ò‚ÓÂ„Ó Ó·˙flÒÌÂÌËfl ‚ÌÂ ‡ÏÓÍ ÔÂ‰ÒÚ‡‚ÎÂÌËÈ
Ó ÚÂÂÈÌ‡ı, Ëı ÚÂÒÌÓÈ Ò‚flÁË ‚ ÔÓ¯ÎÓÏ Ò ‡Ì‡ÎÓ-
„Ë˜Ì˚ÏË ÔÓ „ÂÌÂÁËÒÛ „ÂÓÎÓ„Ë˜ÂÒÍËÏË Ó·˙ÂÍÚ‡ÏË,
ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ÏË Ì‡ ÒÓÒÂ‰ÌËı ÚÂËÚÓËflı äËÚ‡fl,
äÓÂË Ë åÓÌ„ÓÎËË. “ë‡ÏÓÒÚÓflÚÂÎ¸ÌÓÒÚ¸” ˝ÚËı
ÒÚÛÍÚÛ ÎË·Ó Ëı ÔËÌ‡‰ÎÂÊÌÓÒÚ¸ Í äËÚ‡ÈÒÍÓÈ
Ë/ËÎË ëË·ËÒÍÓÈ ÔÎ‡ÚÙÓÏ‡Ï ˜‡ÒÚÓ fl‚ÎflÂÚÒfl
ÔÂ‰ÏÂÚÓÏ ‰ËÒÍÛÒÒËÈ. èÂ‰ÒÚ‡‚ÎflÂÚÒfl, ˜ÚÓ ˝ÚÓÚ
Â„ËÓÌ fl‚ÎflÂÚÒfl ÍÎ˛˜Â‚˚Ï Ó·˙ÂÍÚÓÏ ‰Îfl ÔÓÁÌ‡-
ÌËfl Ë ‡Ò¯ËÙÓ‚ÍË ÚÂÍÚÓÌË˜ÂÒÍÓÈ ËÒÚÓËË ‚Á‡Ë-
ÏÓ‰ÂÈÒÚ‚Ëfl „ÂÓ·ÎÓÍÓ‚ Ì‡ ÒÚ˚ÍÂ ëË·ËÒÍÓÈ Ë ëÂ-
‚ÂÓ-äËÚ‡ÈÒÍÓÈ ÔÎËÚ.

ÖÒÎË ‚ ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ‰Îfl ëË·ËÒÍÓÈ ÔÎËÚ˚ Ë
Ó·‡ÏÎfl˛˘Ëı ÂÂ ÔÂËÍ‡ÚÓÌÌ˚ı ÚÂÂÈÌÓ‚ ÔÓ
ÔÓÚÂÓÁÓ˛ Ë ÍÂÏ·Ë˛ ÔÓÎÛ˜ÂÌ˚ ‰ÓÒÚ‡ÚÓ˜ÌÓ Ì‡-
‰ÂÊÌ˚Â Ô‡ÎÂÓÏ‡„ÌËÚÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ [ÑË‰ÂÌÍÓ Ë
‰., 1994; è‡‚ÎÓ‚ Ë ‰., 2000; 2004; ä‡Á‡ÌÒÍËÈ,
2002], ÚÓ ‰Îfl ëÂ‚ÂÓ-äËÚ‡ÈÒÍÓÈ ÔÎËÚ˚ Ô‡ÎÂÓÏ‡„-
ÌËÚÌ˚Â ‰‡ÌÌ˚Â ÔÓ ÔÓÚÂÓÁÓ˛ ·‡ÁËÛ˛ÚÒfl, Á‡ Â‰-
ÍËÏ ËÒÍÎ˛˜ÂÌËÂÏ (Ì‡ÔËÏÂ, [Zhang et al., 2000]),
Ì‡ ‡·ÓÚ‡ı 80-ı „Ó‰Ó‚, ‡ ÓÔÂ‰ÂÎÂÌËfl ÔÓ ÍÂÏ·Ë˛
Ó„‡ÌË˜ÂÌ˚ ÔÂ‰ÂÎ‡ÏË ÓÚÌÓÒËÚÂÎ¸ÌÓ „ÂÓ„‡ÙË˜Â-

ÒÍË ·ÎËÁÍËı ÎÓÍ‡Î¸Ì˚ı „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚
¯Ó‚Ì˚ı (ÒÍÎ‡‰˜‡Ú˚ı) ÁÓÌ ëäè [Gao et al., 1983;
Lin et al., 1985; Zhao et al., 1992; Huang et al., 1999b;
Yang et al., 2002]. èÓ˝ÚÓÏÛ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓÂ Ô‡ÎÂÓ-
Ï‡„ÌËÚÌÓÂ ËÁÛ˜ÂÌËÂ ÔÓÓ‰ ‚ ÔÂ‰ÂÎ‡ı ÍÓÎÎËÁËÓÌ-
Ì˚ı ÁÓÌ ëè Ë ëäè ÏÓÊÂÚ fl‚ËÚ¸Òfl Ò‚flÁÛ˛˘ËÏ
Á‚ÂÌÓÏ ‰Îfl ÓˆÂÌÍË ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-‚ÂÏÂÌÌÓÈ
˝‚ÓÎ˛ˆËË ÚÂÂÈÌÓ‚ Ì‡ ÔÂËÙÂËË ˝ÚËı ÔÎËÚ Ë
‡Ì‡ÎËÁ‡ ‚ÒÂÈ „ÂÓ‰ËÌ‡ÏËÍË „ÂÓ·ÎÓÍÓ‚ „ÓÌ‰‚‡Ì-
ÒÍÓÈ „ÛÔÔ˚ ‚ ˆÂÎÓÏ. 
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Ç „ÂÓÚÂÍÚÓÌË˜ÂÒÍÓÏ ÓÚÌÓ¯ÂÌËË ‡ÒÒÏ‡ÚË‚‡Â-
Ï˚È ‡ÈÓÌ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÒÎÓÊÌÓÂ ÒÓ˜ÂÚ‡ÌËÂ
‡ÍÍÂÚËÓ‚‡ÌÌ˚ı ÍÓÎÎËÁËÓÌÌ˚ı ÚÂÂÈÌÓ‚ ‡Á-
ÎË˜ÌÓ„Ó „ÂÌÂÁËÒ‡ Ë ‚ÓÁ‡ÒÚ‡, Ó·‡ÁÛ˛˘Ëı ÒÎÓÊÌÓ
ÒÓÔflÊÂÌÌ˚Â ÒÚÛÍÚÛ˚, ÙÓÏËÛ˛˘ËÂ ÓÒÌÓ‚Ì˚Â
ÓÓ„ÂÌÌ˚Â ÔÓflÒ‡ Â„ËÓÌ‡ – Ä„ÛÌÒÍËÈ, ÅÛÂfl-ï‡Ì-
Í‡ÈÒÍËÈ Ë åÓÌ„ÓÎÓ-éıÓÚÒÍËÈ Ì‡ ÒÚ˚ÍÂ ëÂ‚ÂÓ-
ÄÁË‡ÚÒÍÓ„Ó Í‡ÚÓÌ‡ Ë ëÂ‚ÂÓ-äËÚ‡ÈÒÍÓÈ ÔÎ‡ÚÙÓ-
Ï˚. çËÊÌflfl ˜‡ÒÚ¸ ‡ÁÂÁ‡ ÛÍ‡Á‡ÌÌ˚ı ÒÍÎ‡‰˜‡Ú˚ı
ÔÓflÒÓ‚ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÔÓÚÂÓÁÓÈÒÍËÏË ÏÂÚ‡ÏÓÙË-
˜ÂÒÍËÏË ÔÓÓ‰‡ÏË “ÙÛÌ‰‡ÏÂÌÚ‡” (Ù‡„ÏÂÌÚ‡ÏË
‰Â‚ÌËı Í‡ÚÓÌÓ‚) Ë ÍÂÏ·ËÈÒÍËÏË, ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ÚÂË„ÂÌÌÓ-Í‡·ÓÌ‡ÚÌ˚ÏË ÓÚÎÓÊÂÌËflÏË
‡ÁÎË˜Ì˚ı „ÂÓÚÂÍÚÓÌË˜ÂÒÍËı Ó·ÒÚ‡ÌÓ‚ÓÍ (Ô‡ÒÒË‚-
Ì˚ı ÍÓÌÚËÌÂÌÚ‡Î¸Ì˚ı ÓÍ‡ËÌ, ÓÒÚÓ‚Ì˚ı ‰Û„, ‡Í-
ÍÂˆËÓÌÌ˚ı ÔËÁÏ Ë Ú.Ô. [ÉÂÓ‰ËÌ‡ÏËÍ‡…, 2006]).
è‡ÎÂÓÁÓÈÒÍÓ-ÏÂÁÓÁÓÈÒÍËÏ ÒÚÛÍÚÛ‡Ï ÛÍ‡Á‡ÌÌÓ„Ó
Â„ËÓÌ‡ ·ÓÎ¸¯Â ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÚÂÏËÌ “ñÂÌ-
Ú‡Î¸ÌÓ-ÄÁË‡ÚÒÍËÈ ÓÓ„ÂÌÌ˚È ÔÓflÒ”, Ó‰Ì‡ÍÓ, ÔË
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ÚÂÎ¸Ì‡fl ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-‚ÂÏÂÌÌ‡fl ÒÚ‡·ËÎ¸ÌÓÒÚ¸ Ô‡ÎÂÓ¯ËÓÚÌ˚ı ÔÓÁËˆËÈ ÚÂÂÈÌÓ‚ ÄÏÛÒÍÓÈ
ÔÎËÚ˚ Ì‡ ÔÓÚflÊÂÌËË ËÌÚÂ‚‡Î‡ ‚ÂÏÂÌË ÓÚ ÔÓÁ‰ÌÂ„Ó ËÙÂfl ‰Ó ÍÓÌˆ‡ ‡ÌÌÂ„Ó ÍÂÏ·Ëfl, ÍÓÚÓ˚Â
‡ÒÔÓÎ‡„‡ÎËÒ¸ ‚ ÔË˝Í‚‡ÚÓË‡Î¸Ì˚ı ÁÓÌ‡ı ÒÂ‚ÂÌÓ„Ó Ë ˛ÊÌÓ„Ó ÔÓÎÛ¯‡Ëfl.

PACS: 91.25.Dx

ìÑä 550.858.5:551.72:551.732:571.6



96

îàáàäÄ áÖåãà      ‹ 10     2007

ÅÂÚ¯ÚÂÈÌ, äÎËÏÓ‚‡

‡Ì‡ÎËÁÂ ÔÓÚÂÓÁÓÈÒÍÓ-‡ÌÌÂÍÂÏ·ËÈÒÍÓ„Ó ˝Ú‡-
Ô‡ „ÂÓÎÓ„Ë˜ÂÒÍÓÈ ËÒÚÓËË, Ì‡ Ì‡˜‡Î¸ÌÓÈ ÒÚ‡‰ËË
ÔÂ‰ÔÓÎ‡„‡ÂÏÓ„Ó ‡ÒÔ‡‰‡ ÔÓÚÓÍÓÌÚËÌÂÌÚ‡ êÓ‰Ë-
ÌËË, Ú‡ÍÓÂ ÔÓÌflÚËÂ, Í‡Í ÄÏÛÒÍ‡fl ÔÎËÚ‡ (ÔÓ‰ ÍÓ-
ÚÓÓÈ ÏÓÊÌÓ ÔÓÌËÏ‡Ú¸ Ù‡„ÏÂÌÚ˚ ÙÛÌ‰‡ÏÂÌÚ‡
ÓÓ„ÂÌÌÓ„Ó ÔÓflÒ‡), ‚ÂÓflÚÌÓ, ‚ÔÓÎÌÂ Ô‡‚ÓÏÂÌÓ. 

ãËÚÓÎÓ„Ó-ÔÂÚÓÎÓ„Ë˜ÂÒÍËÈ Ó·ÎËÍ ËÙÂÈÒÍÓ-
‡ÌÌÂÍÂÏ·ËÈÒÍËı ÔÓÓ‰ ç‡ıËÏÓ‚ÒÍÓ„Ó, å‡Ú‚ÂÂ‚-
ÒÍÓ„Ó Ë ëÂ„ÂÂ‚ÒÍÓ„Ó ÚÂÂÈÌÓ‚ (èËÏÓ¸Â), ‚ıÓ-
‰fl˘Ëı ‚ ÒÓÒÚ‡‚ ÅÛÂfl-ï‡ÌÍ‡ÈÒÍÓÈ ‡ÍÍÂˆËÓÌÌÓÈ
ÒËÒÚÂÏ˚ ÚÂÍÚÓÌÓ-ÒÚ‡ÚË„‡ÙË˜ÂÒÍËı ÚÂÂÈÌÓ‚
èËÏÓ¸fl, ÓÔÂ‰ÂÎfl˛Ú ‡ÁÌÓÓ·‡ÁÌ˚Â ÏÂÚ‡ÏÓ-
ÙË˜ÂÒÍËÂ ÍÓÏÔÎÂÍÒ˚ – ÏÛÒÍÓ‚ËÚ-„‡ÙËÚÓ‚˚Â Ë
·ËÓÚËÚÓ‚˚Â ÒÎ‡Ìˆ˚, „ÌÂÈÒ˚, ÎËÌÁ˚ Ï‡ÏÓÓ‚ Ë ‡Ï-
ÙË·ÓÎËÚÓ‚. Ç Ô‡ÎÂÓ„ÂÓ„‡ÙË˜ÂÒÍÓÏ ‡ÒÔÂÍÚÂ ÛÍ‡-
Á‡ÌÌ˚Â ÚÂÂÈÌ˚ ı‡‡ÍÚÂËÁÛ˛Ú ‰ÓÍÂÏ·ËÈÒÍÓ-
ÌËÊÌÂÔ‡ÎÂÓÁÓÈÒÍÛ˛ ÍÓÌÚËÌÂÌÚ‡Î¸ÌÛ˛ ÓÍ‡ËÌÛ.
àÁÛ˜ÂÌÌ˚Â ÔÓÚÂÓÁÓÈÒÍËÂ ÔÓÓ‰˚ Ä„ÛÌÒÍÓ„Ó
ÚÂÂÈÌ‡ (ÇÓÒÚÓ˜ÌÓÂ á‡·‡ÈÍ‡Î¸Â) ÔÂ‰ÒÚ‡‚ÎÂÌ˚
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Ï‡ÏÓ‡ÏË Ë ÍËÒÚ‡ÎÎË˜ÂÒÍËÏË
ÒÎ‡Ìˆ‡ÏË, ÍÂÏ·ËÈÒÍ‡fl ˜‡ÒÚ¸ ‡ÁÂÁ‡ ı‡‡ÍÚÂËÁÛ-
ÂÚÒfl ÔÂÓ·Î‡‰‡ÌËÂÏ ËÁ‚ÂÒÚÌflÍÓ‚. Ç ÔÂ‰ÂÎ‡ı ëÔ‡Ò-
ÒÍÓ„Ó, ä‡·‡„ËÌÒÍÓ„Ó Ë å‡ÎÓ-ïËÌ„‡ÌÒÍÓ„Ó ÚÂÂÈ-
ÌÓ‚ (á‡Ô‡‰ÌÓÂ èËÏÓ¸Â Ë èË‡ÏÛ¸Â) ‡Á‚ËÚ˚,
„Î‡‚Ì˚Ï Ó·‡ÁÓÏ, ÚÂË„ÂÌÌ˚Â ÔÂÒ˜‡ÌÓ-ÒÎ‡ÌˆÂ-
‚˚Â, ÂÊÂ Í‡·ÓÌ‡ÚÌ˚Â Ë ÏÂÚ‡ÏÓÙË˜ÂÒÍËÂ ÚÓÎ˘Ë
ÔÓÁ‰ÌÂÔÓÚÂÓÁÓÈÒÍÓ„Ó-‡ÌÌÂÍÂÏ·ËÈÒÍÓ„Ó ‚ÓÁ-
‡ÒÚ‡, ı‡‡ÍÚÂËÁÛ˛˘ËÂ ÓÚ˜‡ÒÚË ‡ÁÂÁ˚, ÚËÔË˜-
Ì˚Â ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‰Îfl ‡ÌÌÂÔ‡ÎÂÓÁÓÈÒÍÓÈ ‡ÍÍÂ-
ˆËÓÌÌÓÈ ÔËÁÏ˚ Ë Ô‡ÎÂÓÁÓÈÒÍÓÈ ÓÍ‡ËÌÌÓ-ÍÓÌÚË-
ÌÂÌÚ‡Î¸ÌÓÈ Ï‡„Ï‡ÚË˜ÂÒÍÓÈ ‰Û„Ë [ÉÂÓ‰ËÌ‡ÏËÍ‡…,
2006]. äÂÏ·ËÈÒÍËÂ ÔÓÓ‰˚ É‡Î‡ÏÒÍÓ„Ó ÚÂÂÈÌ‡
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÓÎËÒÚÓÎËÚ‡ÏË ÍÂÏÌËÒÚÓ-Í‡·ÓÌ‡Ú-
Ì˚ı ÔÓÓ‰ Ë ÎËÌÁ‡ÏË ËÁ‚ÂÒÚÌflÍÓ‚. ÑÎfl ·ÓÎ¸¯ËÌ-
ÒÚ‚‡ ÚÂË„ÂÌÌÓ-Í‡·ÓÌ‡ÚÌ˚ı ÔÓÓ‰ ËÁÛ˜ÂÌÌ˚ı
„ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚ ı‡‡ÍÚÂÌ˚ ‰Ó‚ÓÎ¸ÌÓ ÍÛ-
Ú˚Â ÒÍÎ‡‰ÍË, Í‡Í Ô‡‚ËÎÓ, Ò ÏÓÌÓÍÎËÌ‡Î¸Ì˚Ï Á‡ÎÂ-
„‡ÌËÂÏ ÒÎÓÂ‚ Ë ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ·ÓÎ¸¯ËÏË ‚‡Ë‡-
ˆËflÏË ‡ÁËÏÛÚ‡ Ë Û„Î‡ Ô‡‰ÂÌËfl. ÑÎfl ÔÓÚÂÓÁÓÈÒÍËı
(ËÙÂÈÒÍËı) ÍÓÏÔÎÂÍÒÓ‚ ÚËÔË˜Ì‡ ÏÂÚ‡ÏÓÙË˜Â-
ÒÍ‡fl ÔÓÎÓÒ˜‡ÚÓÒÚ¸, ÍÓÚÓÛ˛ (Í‡Í ÔÓÍ‡Á‡ÎË ÔÓÎÂ-
‚˚Â ÚÂÒÚ˚) ‚ fl‰Â ÒÎÛ˜‡flı ÓÍ‡Á‡ÎÓÒ¸ ‚ÓÁÏÓÊÌ˚Ï
ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl ‚˚‰ÂÎÂÌËfl “‰ÓÒÍÎ‡‰˜‡ÚÓÈ” Ì‡-
Ï‡„ÌË˜ÂÌÌÓÒÚË. 

ÇÓÁ‡ÒÚÌ‡fl Ë‰ÂÌÚËÙËÍ‡ˆËfl ËÁÛ˜ÂÌÌ˚ı Ó·˙ÂÍ-
ÚÓ‚ ‰‡ÎÂÍÓ ÌÂ ‚ÒÂ„‰‡ Ó‰ÌÓÁÌ‡˜Ì‡. î‡ÛÌËÒÚË˜ÂÒÍË
ËÎË Ô‡ÎËÌÓÎÓ„Ë˜ÂÒÍË ‚ÓÁ‡ÒÚ ÔÓÓ‰ ıÓÓ¯Ó ÔÓ‰-
Ú‚ÂÊ‰ÂÌ ÎË¯¸ Ì‡ ÌÂÍÓÚÓ˚ı ‡ÁÂÁ‡ı ëÔ‡ÒÒÍÓ-
„Ó, ÓÚ˜‡ÒÚË å‡ÎÓ-ïËÌ„‡ÌÒÍÓ„Ó ÚÂÂÈÌÓ‚. Ä·ÒÓ-
Î˛ÚÌ‡fl ÓˆÂÌÍ‡ ‚ÓÁ‡ÒÚ‡ ‰Îfl ·ÓÎ¸¯ËÌÒÚ‚‡ ÏÂÚ‡-
ÏÓÙË˜ÂÒÍËı ÔÓÓ‰ ËÁ-Á‡ ·ÓÎ¸¯Ó„Ó ‡Á·ÓÒ‡
ÓÔÂ‰ÂÎÂÌËÈ, ÔÓÎÛ˜ÂÌÌ˚ı ‚ ‡ÁÌ˚Â „Ó‰˚ Ë ÔÓ ‡Á-
ÌÓÈ ÏÂÚÓ‰ËÍÂ, ‚ÂÒ¸Ï‡ ÔÓ·ÎÂÏ‡ÚË˜Ì‡. Ç ˝ÚÓÏ
ÔÎ‡ÌÂ Ì‡ÏË ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ ÎË¯¸ ÛÒÂ‰ÌÂÌÌ˚Â
ÁÌ‡˜ÂÌËfl ËÁ Ì‡Ë·ÓÎÂÂ Ì‡‰ÂÊÌ˚ı ·‡Á ‰‡ÌÌ˚ı.

èÓÎÂ‚˚Â Ë Î‡·Ó‡ÚÓÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ‚Ó-
‰ËÎËÒ¸ ÔÓ Ó·˘ÂÔËÌflÚÓÈ ÏÂÚÓ‰ËÍÂ. ó‡ÒÚÓ ÓÌË ÌÓ-
ÒËÎË ÂÍÓ„ÌÓÒˆËÓ‚Ó˜Ì˚È ı‡‡ÍÚÂ, ÔÓÒÍÓÎ¸ÍÛ

ÒÚ‡‚ËÎ‡Ò¸ Á‡‰‡˜‡ Óı‚‡ÚËÚ¸ ‚ÓÁÏÓÊÌÓ ·ÓÎÂÂ ̄ ËÓ-
ÍÛ˛ ÚÂËÚÓË˛ Ò ˆÂÎ¸˛ ÓÚÓ·‡Ú¸ Ë ËÁÛ˜ËÚ¸ ÌÂ-
ÔÂÂÏ‡„ÌË˜ÂÌÌ˚Â ÔÓÓ‰˚. 

Ç ÔÓˆÂÒÒÂ Î‡·Ó‡ÚÓÌÓ„Ó ËÁÛ˜ÂÌËfl, ÔÓ‚Ó‰Ë‚-
¯Â„ÓÒfl ‚ ‡ÁÎË˜Ì˚ı Î‡·Ó‡ÚÓËflı êÓÒÒËË, ëòÄ Ë
î‡ÌˆËË, ËÒÔÓÎ¸ÁÓ‚‡Î‡Ò¸ ÒÓ‚ÂÏÂÌÌ‡fl ËÁÏÂËÚÂÎ¸-
Ì‡fl ‡ÔÔ‡‡ÚÛ‡ – ÍËÓ„ÂÌÌ˚È Ï‡„ÌËÚÓÏÂÚ, ÓÍ-„Â-
ÌÂ‡ÚÓ˚, Í‡ÔÔ‡-ÏÓÒÚ˚, ‡ÁÎË˜Ì˚Â ‡ÁÏ‡„ÌË˜Ë‚‡-
˛˘ËÂ ÛÒÚ‡ÌÓ‚ÍË. ê‡·ÓÚ˚ ‚ÍÎ˛˜‡ÎË ‚ÂÒ¸ ÒÓ‚ÂÏÂÌ-
Ì˚È ÍÓÏÔÎÂÍÒ ËÁÏÂÂÌËÈ Ë ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı
ÏÂÚÓ‰Ó‚, ‚ Ú. ˜. ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÂ ËÁÏÂÂÌËÂ Ì‡Ï‡„-
ÌË˜ÂÌÌÓÒÚË ÔÓÓ‰ ‚ ÔÓˆÂÒÒÂ ÒÚÛÔÂÌ˜‡ÚÓÈ ÚÂÏÔÂ‡-
ÚÛÌÓÈ “˜ËÒÚÍË” ‰Ó 690°ë – Jn(T) Ë ̃ ËÒÚÍÛ ‚ ÔÂÂÏÂÌ-

ÌÓÏ Ï‡„ÌËÚÌÓÏ ÔÓÎÂ ‰Ó 100 ÏíÎ – Jn( ). Ç ÔÓˆÂÒÒÂ
ÚÂÏÓÏ‡„ÌËÚÌÓ„Ó ‡Ì‡ÎËÁ‡ ËÒÒÎÂ‰Ó‚‡ÎËÒ¸ ÌÓÒËÚÂÎË
ÂÒÚÂÒÚ‚ÂÌÌÓÈ ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË Jn, ÓÔÂ-
‰ÂÎflÎËÒ¸ ÍÓ˝ˆËÚË‚Ì‡fl ÒËÎ‡ Hc, ‚ÂÎË˜ËÌ‡ Ë ÚÂÏÔÂ-
‡ÚÛÌ˚Â Á‡‚ËÒËÏÓÒÚË ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡Ï‡„ÌË˜ÂÌÌÓ-
ÒÚË Ì‡Ò˚˘ÂÌËfl Jrs, ËÁÓÚÂÏË˜ÂÒÍÓÈ ÌÓÏ‡Î¸ÌÓÈ Ì‡-
Ï‡„ÌË˜ÂÌÌÓÒÚË Jr(H) Ë Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ˜Ë‚ÓÒÚË
χ(T). àÁÛ˜‡Î‡Ò¸ aÌËÁÓÚÓÔËfl Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ-
˜Ë‚ÓÒÚË (ÄåÇ) Ë ËÁÓÚÂÏË˜ÂÒÍÓÈ ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡-
Ï‡„ÌË˜ÂÌÌÓÒÚË (AIRM) ÔÓÓ‰ Ò ˆÂÎ¸˛ ÓˆÂÌÍË ÂÂ
‚ÎËflÌËfl Ì‡ Ì‡ÍÎÓÌÂÌËÂ ‚ÂÍÚÓ‡ ‚˚‰ÂÎÂÌÌÓÈ ‚˚-
ÒÓÍÓÚÂÏÔÂ‡ÚÛÌÓÈ ı‡‡ÍÚÂËÒÚË˜ÂÒÍÓÈ ÍÓÏÔÓ-
ÌÂÌÚ˚ ChRM Ë Ò‚flÁË Ò ÔÓˆÂÒÒ‡ÏË ÒÍÎ‡‰ÍÓÓ·‡-
ÁÓ‚‡ÌËfl.

é·‡·ÓÚÍ‡ Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ‰‡ÌÌ˚ı ‚ÍÎ˛˜‡Î‡
ÍÓÏÔÓÌÂÌÚÌ˚È ‡Ì‡ÎËÁ [Zijderveld, 1967; Kirsch-
vink, 1980], ÏÂÚÓ‰ ÔÂÂÒÂ˜ÂÌËfl ÍÛ„Ó‚ ÔÂÂÏ‡„ÌË-
˜Ë‚‡ÌËfl [Halls, 1978; ï‡ÏÓ‚ Ë ‰., 1982], ‡ÁÎË˜-
Ì˚Â ÏÓ‰ËÙËÍ‡ˆËË ÚÂÒÚ‡ ÒÍÎ‡‰ÍË [McFadden, 1990;
Watson & Enkin, 1993; òËÔÛÌÓ‚, 1995] Ë ÚÂÒÚ‡ Ó·-
‡˘ÂÌËfl [McFadden, McElhinny, 1990], ‡ Ú‡ÍÊÂ
ÒÔÓÒÓ·˚ ‚˚‰ÂÎÂÌËfl ‰Ó-, ÒËÌ- Ë ÔÓÒÚÒÍÎ‡‰˜‡ÚÓÈ
ÍÓÏÔÓÌÂÌÚ ÂÒÚÂÒÚ‚ÂÌÌÓÈ ÓÒÚ‡ÚÓ˜ÌÓÈ Ì‡Ï‡„ÌË˜ÂÌ-
ÌÓÒÚË [òËÔÛÌÓ‚, 1995; òËÔÛÌÓ‚, ÅÂÚ¯ÚÂÈÌ,
1999]. èË ÍÓÏÔ¸˛ÚÂÌÓÈ Ó·‡·ÓÚÍÂ ‰‡ÌÌ˚ı ËÒ-
ÔÓÎ¸ÁÓ‚‡Ì Ì‡·Ó Ô‡ÍÂÚÓ‚ ÒÓ‚ÂÏÂÌÌ˚ı ÔËÍÎ‡‰-
Ì˚ı ÔÓ„‡ÏÏ Ç.ç. á‡‚ÓÈÒÍÓ„Ó, ë.Ç. òËÔÛÌÓ‚‡ Ë
ê. ùÌÍËÌ‡.

èÖíêé-, èÄãÖéåÄÉçàíçõâ ÄçÄãàá, 
àçíÖêèêÖíÄñàü êÖáìãúíÄíéÇ

Ç ÔÓˆÂÒÒÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ, Ì‡fl‰Û Ò Ó·‡·ÓÚÍÓÈ
ÔÓÎÛ˜ÂÌÌ˚ı ÌÓ‚˚ı ‰‡ÌÌ˚ı, ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ë Á‡ÌÓ-
‚Ó ÍÓÏÔÎÂÍÒÌÓ ÔÂÂËÌÚÂÔÂÚËÓ‚‡Ì˚ ÌÂÍÓÚÓ-
˚Â ‡ÌÂÂ ÔÓÎÛ˜ÂÌÌ˚Â Ï‡ÚÂË‡Î˚ ÔÓ ÍÂÏ·ËÈ-
ÒÍËÏ ÔÓÓ‰‡Ï èËÏÓ¸fl [ÅÂÚ¯ÚÂÈÌ Ë ‰., 1997].
äÓÏÂ ̃ ËÒÚÓ Ô‡ÎÂÓÏ‡„ÌËÚÌÓÈ Ì‡Ô‡‚ÎÂÌÌÓÒÚË ËÒ-
ÒÎÂ‰Ó‚‡ÌËÈ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‚ÌËÏ‡ÌËÂ ·˚ÎÓ Û‰ÂÎÂÌÓ
ËÁÛ˜ÂÌË˛ ÌÂÍÓÚÓ˚ı ÔÂÚÓÏ‡„ÌËÚÌ˚ı ı‡‡ÍÚÂ-
ËÒÚËÍ (ËÒ. 1–I). ëÛ‰fl ÔÓ ı‡‡ÍÚÂÛ „ËÒÚÂÂÁËÒ-
Ì˚ı ÔÂÚÂÎ¸, ÍË‚˚Ï Ì‡Ï‡„ÌË˜Ë‚‡ÌËfl ‚ ÔÓÒÚÓflÌ-
ÌÓÏ Ï‡„ÌËÚÌÓÏ ÔÓÎÂ Ë ‚ÂÎË˜ËÌÂ Ï‡„ÌËÚÌÓ„Ó Ì‡-
Ò˚˘ÂÌËfl, ‡ Ú‡ÍÊÂ ÔÓ Á‡‚ËÒËÏÓÒÚflÏ Js(T) Ë Jrs(T),
ÌÓÒËÚÂÎÂÏ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË ‚ ÚÂË„ÂÌÌ˚ı ÔÓÓ-
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êËÒ. 1. èÂÚÓÙËÁË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÚÂË„ÂÌÌÓ-Í‡·ÓÌ‡ÚÌ˚ı ÔÓÓ‰ ÔÓÁ‰ÌÂ„Ó ËÙÂfl-ÍÂÏ·Ëfl. I: (‡), („) – ÔÂÚÎË
Ï‡„ÌËÚÌÓ„Ó „ËÒÚÂÂÁËÒ‡; (·), (‰) – „‡ÙËÍË ÌÓÏ‡Î¸ÌÓ„Ó Ì‡Ï‡„ÌË˜Ë‚‡ÌËfl Jr(H); (‚) – „‡ÙËÍË Jr(T) ‰Îfl ‡ÁÎË˜Ì˚ı ÁÌ‡-
˜ÂÌËÈ ÔÓÒÚÓflÌÌÓ„Ó Ì‡Ï‡„ÌË˜Ë‚‡˛˘Â„Ó ÔÓÎfl H; (Â) – ÌÓÏËÓ‚‡ÌÌ˚Â ÍË‚˚Â ÚÂÏÔÂ‡ÚÛÌÓÈ Á‡‚ËÒËÏÓÒÚË Jn, Jrs, χ.
ìÒÎÓ‚Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl: 1 – 10 Í˝, 2 – 0.05 Í˝, 3 – 0.01 Í˝, 4 – Jn(T), 5 (6) – Jrs(T) ‰Îfl ÔÂ‚Ó„Ó (‚ÚÓÓ„Ó) Ì‡„Â‚Ó‚, 7 – χ(T).
II: (‡) – ‡ÒÔÂ‰ÂÎÂÌËÂ ÓÒÂÈ ÚÂÌÁÓÌÓ„Ó ˝ÎÎËÔÒÓË‰‡ ‡ÌËÁÓÚÓÔËË Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ˜Ë‚ÓÒÚË (ÄåÇ) Ì‡ ÒÚÂÂÓ„‡ÙË-
˜ÂÒÍÓÈ ÔÓÂÍˆËË (ÒÚ‡ÚË„‡ÙË˜ÂÒÍ‡fl ÒËÒÚÂÏ‡ ÍÓÓ‰ËÌ‡Ú) – Í‚‡‰‡Ú˚, ÚÂÛ„ÓÎ¸ÌËÍË, ÍÛÊÍË – ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ·ÓÎ¸-
¯ËÂ (K1), ÔÓÏÂÊÛÚÓ˜Ì˚Â (K2) Ë Ï‡Î˚Â ÓÒË (K3) ̋ ÎÎËÔÒÓË‰‡; (·) – ‰Ë‡„‡ÏÏ‡ îÎËÌÌ‡; (‚) – Á‡‚ËÒËÏÓÒÚ¸ ÏÂÊ‰Û ‚ÂÎË˜ËÌÓÈ
(ê) Ë ÚËÔÓÏ ˝ÎÎËÔÒÓË‰‡ (í) ÄåÇ; („–Â) – ÍÓÂÎflˆËÓÌÌ˚Â Á‡‚ËÒËÏÓÒÚË ÒÍ‡ÎflÌ˚ı Ô‡‡ÏÂÚÓ‚ ÄåÇ: („) – (Em – χ), „‰Â
Em = K1/K3; (‰) – (  – 1/Em), „‰Â Ig – Ì‡ÍÎÓÌÂÌËÂ ‚ÂÍÚÓ‡ ChRM ‚ „ÂÓ„‡ÙË˜ÂÒÍÓÈ ÒËÒÚÂÏÂ ÍÓÓ‰ËÌ‡Ú; (Â) – (∆° –
Em), „‰Â ∆° – Û„ÎÓ‚‡fl ÔÓÔ‡‚Í‡ ‚ Ì‡ÍÎÓÌÂÌËÂ Á‡ ‡ÌËÁÓÚÓÔË˛.
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ÅÂÚ¯ÚÂÈÌ, äÎËÏÓ‚‡

‰‡ı fl‚ÎflÂÚÒfl Ï‡„ÌÂÚËÚ Ò ÚÂÏÔÂ‡ÚÛÓÈ ä˛Ë ÓÍÓ-
ÎÓ 580°ë, ÂÊÂ „ÂÏ‡ÚËÚ. 

ÄÌËÁÓÚÓÔËfl Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ˜Ë‚ÓÒÚË ÏÂ-
Ú‡ÏÓÙË˜ÂÒÍËı Ë ÚÂË„ÂÌÌ˚ı ÔÓÓ‰ ËÁ ·ÓÎ¸-
¯ËÌÒÚ‚‡ „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚ ı‡‡ÍÚÂËÁÛÂÚ-
Òfl Í‡Í ÒÎÓËÒÚ˚Ï, Ú‡Í Ë ÎËÌÂÈÌ˚Ï ÚËÔÓÏ (ËÒ. 1–II,
‡–‚). ç‡·Î˛‰‡ÂÚÒfl ÔflÏ‡fl ÍÓÂÎflˆËÓÌÌ‡fl Á‡‚Ë-
ÒËÏÓÒÚ¸ ÓÚ ÒÍ‡ÎflÌÓÈ ‡·ÒÓÎ˛ÚÌÓÈ ‚ÂÎË˜ËÌ˚
ÄåÇ (Em) Ï‡„ÌËÚÌÓÈ ‚ÓÒÔËËÏ˜Ë‚ÓÒÚË (χ), Ú‡Ì-
„ÂÌÒ‡ Û„Î‡ Ì‡ÍÎÓÌÂÌËfl ‚ÂÍÚÓ‡ ‚˚‰ÂÎflÂÏÓÈ ‚˚ÒÓ-
ÍÓÚÂÏÔÂ‡ÚÛÌÓÈ ÍÓÏÔÓÌÂÌÚ˚ ( ), ‡ Ú‡ÍÊÂ ‚Â-
ÎË˜ËÌ˚ Û„ÎÓ‚ÓÈ ÔÓÔ‡‚ÍË ‚ Ì‡ÍÎÓÌÂÌËÂ Á‡ ‡ÌËÁÓ-
ÚÓÔË˛ –∆°. ùÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ‚ÓÁ‡ÒÚ‡ÌËË
ÒÚÂÔÂÌË ‡ÌËÁÓÚÓÔËË ‚ ÔÓˆÂÒÒÂ ÒÍÎ‡‰ÍÓÓ·‡ÁÓ-
‚‡ÌËfl, ·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÓÏ ÔÓfl‚ÎÂÌËË ÔÓÒÚÒÍÎ‡‰-
˜‡ÚÓÈ ÍÓÏÔÓÌÂÌÚ˚ Ë Û‚ÂÎË˜ÂÌËË ‡·ÒÓÎ˛ÚÌÓÈ ‚Â-
ÎË˜ËÌ˚ Á‡ÌËÊÂÌËfl Ì‡ÍÎÓÌÂÌËfl ‚ ÔÓˆÂÒÒÂ ÓÒÚ‡
‡ÌËÁÓÚÓÔËË. ÅÓÎÂÂ ‰ÂÚ‡Î¸ÌÓ ˝ÚË ‚ÓÔÓÒ˚ ‡Ò-
ÒÏÓÚÂÌ˚ ‚ ‡·ÓÚ‡ı [Bretshtein, Klimova, 2005;
ÅÂÚ¯ÚÂÈÌ Ë ‰., 2006·].

ä‡Í Ô‡‚ËÎÓ, ÔË “ÚÂÏÔÂ‡ÚÛÌÓÈ ˜ËÒÚÍÂ” ËÁ-
ÏÂÌÂÌËÂ ÔÓÂÍˆËÈ ‚ÂÍÚÓÓ‚ ‚˚‰ÂÎflÂÏ˚ı ÍÓÏÔÓ-
ÌÂÌÚ Ì‡ ÔÎÓÒÍÓÒÚË ÓÚÎË˜‡ÂÚÒfl ÔflÏÓÎËÌÂÈÌÓÒÚ¸˛,
Ë ÓÌË Ì‡Ô‡‚ÎÂÌ˚ ‚ Ì‡˜‡ÎÓ ÍÓÓ‰ËÌ‡Ú (ËÒ. 2). Ç
ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ ˝ÚÓ„Ó ÌÂ ÔÓËÒıÓ‰ËÎÓ, ËÒÔÓÎ¸-
ÁÓ‚‡ÎÒfl ÏÂÚÓ‰ ÔÂÂÒÂ˜ÂÌËfl ÍÛ„Ó‚ ÔÂÂÏ‡„ÌË˜Ë‚‡-
ÌËfl. Ç ÂÁÛÎ¸Ú‡ÚÂ ÔÓÎÌÓ„Ó ÚÂÏÔÂ‡ÚÛÌÓ„Ó ‡Á-
Ï‡„ÌË˜Ë‚‡ÌËfl Ó·‡ÁˆÓ‚ ‰Ó 600°ë ‚ Ó·‡Áˆ‡ı ËÁ
·ÓÎ¸¯ËÌÒÚ‚‡ „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚ ‚˚‰ÂÎÂÌ‡
Ô‡ÍÚË˜ÂÒÍË Ó‰Ì‡ ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌ‡fl ÍÓÏÔÓ-
ÌÂÌÚ‡ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË ChRM Ò ÔÂÓ·Î‡‰‡˛˘ËÏË
ÔÓÎÓ„ËÏË Ì‡ÍÎÓÌÂÌËflÏË ‚ ˛„Ó-Á‡Ô‡‰Ì˚ı ÛÏ·‡ı ‚
‰Â‚ÌÂÈ ÒËÒÚÂÏÂ ÍÓÓ‰ËÌ‡Ú. ÉÛÔÔËÓ‚‡ÌËÂ ‡ÁÂ-
ÁÓ‚ ÔË ÚÂÒÚËÓ‚‡ÌËË ‚ ÏÓ‰ËÙËÍ‡ˆËË DC [Enkin,
1994] ‰‡ÂÚ ÔÓÎÓÊËÚÂÎ¸Ì˚È ÚÂÒÚ Ò ‰ÓÒÚËÊÂÌËÂÏ
Ï‡ÍÒËÏ‡Î¸ÌÓÈ ÍÛ˜ÌÓÒÚË ‡ÒÔÂ‰ÂÎÂÌËfl ÒÂ‰ÌËı
Ì‡Ô‡‚ÎÂÌËÈ ChRM ÓÍÓÎÓ 100% ‡ÒÔflÏÎÂÌËfl
(ËÒ. 3). íÂÒÚ˚ McF [McFadden, 1990] Ë NFT [òËÔÛ-
ÌÓ‚, 1995] ÔÓÎÓÊËÚÂÎ¸Ì˚ ‰Îfl ‚ÒÂı ÔÓÁ‰ÌÂËÙÂÈ-
ÒÍËı ÔÓÓ‰ ËÁ Ò„ÛÔÔËÓ‚‡ÌÌ˚ı ‡ÁÂÁÓ‚ ç‡ıËÏÓ‚-
ÒÍÓ„Ó, å‡Ú‚ÂÂ‚ÒÍÓ„Ó, Ä„ÛÌÒÍÓ„Ó Ë Ä„ËÌÒÍÓ„Ó ÚÂ-
ÂÈÌÓ‚ (‰Îfl ÔÓÒÎÂ‰ÌËı ‰‚Ûı ÚÂÒÚ DC, Ó‰Ì‡ÍÓ, ‰‡ÂÚ
ÌÂÓÔÂ‰ÂÎÂÌÌÓÒÚ¸). í‡ÍÊÂ ÔÓÎÓÊËÚÂÎ¸Ì˚ ‚ÒÂ ÚÂ-
ÒÚ˚ ‰Îfl ÍÂÏ·ËÈÒÍËı ÔÓÓ‰ ëÔ‡ÒÒÍÓ„Ó, ä‡·‡„ËÌ-
ÒÍÓ„Ó Ë å‡ÎÓ-ïËÌ„‡ÌÒÍÓ„Ó ÚÂÂÈÌÓ‚ (Ú‡·Î. 1). àÒ-
ÍÎ˛˜ÂÌËÂ ÒÓÒÚ‡‚ÎflÂÚ Ó·˙ÂÍÚ ï‡ÎÍË‰ÓÌ ‚ ÔÂ‰ÂÎ‡ı
ëÔ‡ÒÒÍÓ„Ó ÚÂÂÈÌ‡, „‰Â ‚Òfl Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚ¸ ÓÍ‡-
Á‡Î‡Ò¸ ÔÓÒÎÂÒÍÎ‡‰˜‡ÚÓÈ.

íÂÒÚ Ó·‡˘ÂÌËfl, ‚˚ÔÓÎÌÂÌÌ˚È ‰Îfl Í‡Ê‰Ó„Ó
ÚÂÂÈÌ‡ ÔÓ ÒÂ‰ÌËÏ Ì‡Ô‡‚ÎÂÌËflÏ N- Ë R-ÔÓÓ‰,
‚ıÓ‰fl˘Ëı ‚ ÒÓÒÚ‡‚ ‡ÁÂÁÓ‚ (“Ò‡ÈÚÓ‚”), ÙÓÏ‡Î¸-
ÌÓ ÔÓÎÓÊËÚÂÎÂÌ ‰Îfl ‚ÒÂı Ó·˙ÂÍÚÓ‚ ËÒÒÎÂ‰Ó‚‡ÌËfl,
Ó‰Ì‡ÍÓ ˜ËÒÎÂÌÌ˚Â Ô‡‡ÏÂÚ˚ ÚÂÒÚ‡ ‚ ·ÓÎ¸¯ËÌ-
ÒÚ‚Â ÒÎÛ˜‡Â‚ ÌÂ ‚˚ıÓ‰flÚ Á‡ ÔÂ‰ÂÎ˚ ÍÎ‡ÒÒËÙËÍ‡-
ˆËÓÌÌÓÈ Í‡ÚÂ„ÓËË “ë” (Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ‡ÁÂÁÓ‚
å‡ÎÓ-ïËÌ„‡ÌÒÍÓ„Ó ÚÂÂÈÌ‡, „‰Â ‰ÓÒÚË„ÌÛÚ ÍÎ‡ÒÒ
“Ä” ÚÓ˜ÌÓÒÚË ÒıÓ‰ËÏÓÒÚË Ì‡Ô‡‚ÎÂÌËÈ ChRM ‰Îfl
N- Ë Ó·‡˘ÂÌÌÓÈ R-ÔÓÎflÌÓÒÚË). ëÎÂ‰ÛÂÚ ÓÚÏÂ-

Igtg

ÚËÚ¸, ˜ÚÓ ËÏÂ˛˘‡fl ÏÂÒÚÓ ÒÚ‡ÚËÒÚË˜ÂÒÍ‡fl ÌÂ-
ÓÔÂ‰ÂÎÂÌÌÓÒÚ¸ ÚÂÒÚ‡ Ó·‡˘ÂÌËfl ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı
‡ÁÂÁÓ‚ ÔËÏÂÌËÚÂÎ¸ÌÓ Í Ó·‡Áˆ‡Ï ûÇ Ë ëá
ÒÍÎÓÌÂÌËÈ ÌÂ ÔÓÁ‚ÓÎflÂÚ Ó‰ÌÓÁÌ‡˜ÌÓ Ë Û‚ÂÂÌÌÓ
ËÌÚÂÔÂÚËÓ‚‡Ú¸ ‚˚‰ÂÎÂÌÌ˚Â ÍÓÏÔÓÌÂÌÚ˚ Ë, ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, Ó·‡˘ÂÌÌ˚Â ‚ ëá ÛÏ·˚ ÒÚÂÂÓ„‡-
ÙË˜ÂÒÍÓÈ ÔÓÂÍˆËË Ì‡Ô‡‚ÎÂÌËfl, Í‡Í Í‡ÚÂ„ÓË˜Â-
ÒÍË ‰ÓÒÍÎ‡‰˜‡Ú˚Â. èË ÍÛÚ˚ı Ì‡ÍÎÓÌÂÌËflı ÔÎ‡-
ÒÚÓ‚ ‚ ÔÓˆÂÒÒÂ ÚÂÒÚËÓ‚‡ÌËfl ÔÓÒÎÂÒÍÎ‡‰˜‡Ú˚Â
Ì‡Ô‡‚ÎÂÌËfl ÏÓÊÂÚ “‡ÁÌÂÒÚË” ‚ ÔÓÚË‚ÓÔÓÎÓÊÌ˚Â
ÒÂÍÚÓ˚ ÒÚÂÂÓ„‡ÙË˜ÂÒÍÓÈ ÔÓÂÍˆËË. èÓ˝ÚÓÏÛ
Ì‡Ë·ÓÎÂÂ ÓÒÚÓÓÊÌ˚Ï Ë ÓÔÚËÏ‡Î¸Ì˚Ï ‚˚‚Ó‰ÓÏ
ÔË ‡Ì‡ÎËÁÂ Ú‡ÍËı ÒÎÛ˜‡Â‚ ÓÒÚ‡ÂÚÒfl ÔÂ‰ÔÓÎÓÊÂÌËÂ
Ó ‚ÓÁÏÓÊÌÓÏ ÔËÒÛÚÒÚ‚ËË ‰‚Ûı ÍÓÏÔÓÌÂÌÚ Ì‡Ï‡„-
ÌË˜ÂÌÌÓÒÚË Ë ‚ÎËflÌËË Ì‡ ‚˚‰ÂÎÂÌÌ˚Â Ì‡Ô‡‚ÎÂ-
ÌËfl ChRM ÔÓˆÂÒÒ‡ ÒÍÎ‡‰ÍÓÓ·‡ÁÓ‚‡ÌËfl. 

ëÂ‰ÌËÂ Ì‡Ô‡‚ÎÂÌËfl ChRM ÏÂÚ‡ÏÓÙË˜ÂÒÍËı
ÔÓÓ‰ ËÁ ÚÂı “ÂÍÓ„ÌÓÒˆËÓ‚Ó˜Ì˚ı” ‡ÁÂÁÓ‚
ëÂ„ÂÂ‚ÒÍÓ„Ó ÚÂÂÈÌ‡ ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÁÌ‡˜Ë-
ÚÂÎ¸Ì˚Ï ‡Á·ÓÒÓÏ Í‡Í ‚ ÒÓ‚ÂÏÂÌÌÓÈ, Ú‡Í Ë ‚
‰Â‚ÌÂÈ ÒËÒÚÂÏÂ ÍÓÓ‰ËÌ‡Ú, ˜ÚÓ ÏÓÊÌÓ Ó·˙flÒ-
ÌËÚ¸, ‚ ˜‡ÒÚÌÓÒÚË, ÌÂ‡‰ÂÍ‚‡ÚÌÓÒÚ¸˛ (ÌÂÔ‡‚ÓÏÂ-
ÌÓÒÚ¸˛) ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚Ó ‚ÒÂı ÒÎÛ˜‡flı ‰Îfl ÚÂÒÚ‡
ÒÍÎ‡‰ÍË ÏÂÚ‡ÏÓÙË˜ÂÒÍÓÈ ÔÓÎÓÒ˜‡ÚÓÒÚË ‚ Í‡˜Â-
ÒÚ‚Â Ï‡ÍÂ‡ Ô‡ÎÂÓ„ÓËÁÓÌÚ‡ÎË. èÓÎÓÒ˜‡ÚÓÒÚ¸
Ó·ÛÒÎÓ‚ÎÂÌ‡ ÎËÌÂÈÌÓ-ÔÎÓÒÍÓÒÚÌ˚Ï ‡Á‚ËÚËÂÏ ‚
ÔÓÓ‰‡ı ÎËÌÁ ÚÂÏÌÓˆ‚ÂÚÌ˚ı ÏËÌÂ‡ÎÓ‚ (‡ÏÙË·Ó-
ÎËÚÓ‚˚ı ÔÓÒÎÓÂ‚), „ÂÌÂÁËÒ ÍÓÚÓ˚ı, ‡ „Î‡‚ÌÓÂ,
‚ÂÏÂÌÌ˚Â ÒÓÓÚÌÓ¯ÂÌËfl Ò ÔÓÒÎÂ‰Û˛˘ËÏË ÔÓˆÂÒ-
Ò‡ÏË ÒÍÎ‡‰˜‡ÚÓÒÚË Ë ÏÂÚ‡ÏÓÙËÁÏ‡ ÌÛÊ‰‡˛ÚÒfl ‚
ÒÔÂˆË‡Î¸ÌÓÏ ËÁÛ˜ÂÌËË. èÓÎÛ˜ÂÌÌ˚Â Ô‡ÎÂÓÏ‡„-
ÌËÚÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔÓ ‰‚ÛÏ ÍÂÏ·ËÈÒÍËÏ ‡ÁÂ-
Á‡Ï ‚ ÔÂ‰ÂÎ‡ı Ä„ÛÌÒÍÓ„Ó Ë É‡Î‡ÏÒÍÓ„Ó ÚÂÂÈ-
ÌÓ‚, ‚‚Ë‰Û ÌÂÏÌÓ„Ó˜ËÒÎÂÌÌÓÒÚË ÚÓ˜ÂÍ ÓÚ·Ó‡ Ó·-
‡ÁˆÓ‚, ÒÎÂ‰ÛÂÚ Ò˜ËÚ‡Ú¸ ÔÂ‰‚‡ËÚÂÎ¸Ì˚ÏË.

Ç Ú‡·Î. 1 Ú‡ÍÊÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ô‡ÎÂÓÏ‡„ÌËÚ-
Ì˚Â Ô‡‡ÏÂÚ˚ ‰Îfl ÔÓÁ‰ÌÂ„Ó ÔÓÚÂÓÁÓfl (ËÙÂfl)
Ë ÍÂÏ·Ëfl, ‡ÒÒ˜ËÚ‡ÌÌ˚Â Í‡Í ÒÂ‰ÌÂÂ ‰Îfl ‚ÒÂı
ÚÂÂÈÌÓ‚ Ë ÓÚÌÂÒÂÌÌ˚Â Í ÄÏÛÒÍÓÈ ÔÎËÚÂ, ‚ ˆÂ-
ÎÓÏ. íÂÒÚ˚ ÒÍÎ‡‰ÍË Ë Ó·‡˘ÂÌËfl ÔË Ú‡ÍÓÏ „ÛÔ-
ÔËÓ‚‡ÌËË ÔÓÎÓÊËÚÂÎ¸Ì˚.

ê‡ÒÒ˜ËÚ‡ÌÌ˚Â ÔÓÁËˆËË Ô‡ÎÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎ˛-
Ò‡ ‚ ÔÓÚÂÓÁÓÂ-ÍÂÏ·ËË ‰Îfl ÚÂÂÈÌÓ‚ ÄÏÛÒÍÓÈ
ÔÎËÚ˚ Ó·‡ÁÛ˛Ú ÚÂÒÌ˚È ÓÈ Ì‡Ô‡‚ÎÂÌËÈ, ÔËÛÓ-
˜ÂÌÌ˚ı ‚ ÒÓ‚ÂÏÂÌÌÓÈ ÒËÒÚÂÏÂ ÍÓÓ‰ËÌ‡Ú Í ‡ÈÓÌÛ
àÌ‰ËÈÒÍÓ„Ó ÓÍÂ‡Ì‡ ˛„Ó-Á‡Ô‡‰ÌÂÂ Ä‚ÒÚ‡ÎËË
(ËÒ. 4). çÂÒÍÓÎ¸ÍÓ ‚ ÒÚÓÓÌÂ Ì‡ıÓ‰flÚÒfl ÍÂÏ·ËÈ-
ÒÍËÂ ÔÓÎ˛Ò˚ å‡ÎÓ-ïËÌ„‡ÌÒÍÓ„Ó (åï) Ë É‡Î‡ÏÒÍÓ-
„Ó (ÉÄ) ÚÂÂÈÌÓ‚, ÍÓÚÓ˚Â „ÂÓ„‡ÙË˜ÂÒÍË Ë
ÒÚÛÍÚÛÌÓ ·ÓÎ¸¯Â “Úfl„ÓÚÂ˛Ú” Í ÁÓÌÂ åÓÌ„ÓÎÓ-
éıÓÚÒÍÓ„Ó ÓÓ„ÂÌÌÓ„Ó ÔÓflÒ‡. ëıÓ‰ÒÚ‚Ó Ô‡ÎÂÓÔÓ-
Î˛ÒÓ‚ ‰Îfl ÔÓÚÂÓÁÓÈÒÍËı Ë ÍÂÏ·ËÈÒÍËı ÔÓÓ‰
ï‡ÌÍ‡ÈÒÍÓ„Ó ÒÛÔÂÚÂÂÈÌ‡ (‡ÁÎË˜ËÂ ÙÓÏ‡Î¸ÌÓ
ÌÂÁÌ‡˜ËÏÓÂ γ0/γÒ = 13.4/22.4) ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó-
‚‡Ú¸ Ó ·ÎËÁÍÓÏ ‚ÂÏÂÌË ÏÂÚ‡ÏÓÙËÁÏ‡ ÔÂ‚˚ı Ë
Ó·‡ÁÓ‚‡ÌËfl ChRM ‚ÚÓ˚ı. èÓ‰Ú‚ÂÊ‰ÂÌËÂÏ ˝ÚÓ-
„Ó fl‚Îfl˛ÚÒfl ÌÂ‰‡‚ÌÓ ÔÓÎÛ˜ÂÌÌ˚Â ‡·ÒÓÎ˛ÚÌ˚Â
ÓÔÂ‰ÂÎÂÌËfl ‚ÓÁ‡ÒÚ‡ ÏÂÚ‡ÏÓÙË˜ÂÒÍËı ÁÂÂÌ
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êËÒ. 2. êÂÁÛÎ¸Ú‡Ú˚ ÒÚÛÔÂÌ˜‡ÚÓ„Ó ÚÂÏÓ‡ÁÏ‡„ÌË˜Ë‚‡ÌËfl „ÓÌ˚ı ÔÓÓ‰: (‡) – ÚËÔÓ‚˚Â „‡ÙËÍË Jn(T); (·) – ÒÚÂÂÓ„‡Ï-
Ï˚ ‡ÒÔÂ‰ÂÎÂÌËfl ‚ÂÍÚÓÓ‚ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË Jn ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ÚÂÏÓ‡ÁÏ‡„ÌË˜Ë‚‡ÌËfl Ó·‡ÁˆÓ‚ – ÔÓÂÍˆËË ‚ÂÍÚÓ-
Ó‚ Jn Ì‡ ÌËÊÌ˛˛ Ë ‚ÂıÌ˛˛ ÔÓÎÛÒÙÂÛ (ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Á‡ÎËÚ˚Â Ë ÔÓÎ˚Â ÁÌ‡˜ÍË); (‚) – ‰Ë‡„‡ÏÏ˚ áËÈ‰Â‚ËÎ¸‰‡ –
Á‡ÎËÚ˚Â (ÔÓÎ˚Â) ÍÛÊÍË – ÔÓÂÍˆËË ‚ÂÍÚÓÓ‚ Jn Ì‡ „ÓËÁÓÌÚ‡Î¸ÌÛ˛ (‚ÂÚËÍ‡Î¸ÌÛ˛) ÔÎÓÒÍÓÒÚ¸ (ë – ÒÂ‚Â, Ç – ‚ÓÒÚÓÍ).
Ñ‚ÓÈÌ˚Â ÍÛÊÍË – Ì‡˜‡Î¸Ì˚Â ÔÓÎÓÊÂÌËfl ‚ÂÍÚÓÓ‚ Jn. ëÚ‡ÚË„‡ÙË˜ÂÒÍ‡fl (‰Â‚Ìflfl) ÒËÒÚÂÏ‡ ÍÓÓ‰ËÌ‡Ú. 

7*
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êËÒ. 3. ê‡ÒÔÂ‰ÂÎÂÌËÂ ÒÂ‰ÌËı Ì‡Ô‡‚ÎÂÌËÈ ‚˚‰ÂÎÂÌÌ˚ı ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌ˚ı ÍÓÏÔÓÌÂÌÚ ChRM (ÍÛÊÍË Ò Ó‚‡Î‡ÏË ‰Ó-
‚ÂËfl) ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚ ‚ ÔÂ‰ÂÎ‡ı ÚÂÂÈÌÓ‚: 1 – ç‡ıËÏÓ‚ÒÍËÈ Ë å‡Ú‚ÂÂ‚ÒÍËÈ, 2 – ëÔ‡ÒÒÍËÈ Ë ä‡-
·‡„ËÌÒÍËÈ, 3 – å‡ÎÓ-ïËÌ„‡ÌÒÍËÈ, 4 – Ä„ÛÌÒÍËÈ. á‡ÎËÚ˚Â (ÔÓÎ˚Â) ÁÌ‡˜ÍË, ÒÔÎÓ¯Ì˚Â (¯ÚËıÓ‚˚Â) ÎËÌËË – ÔÓÂÍˆËË
Ì‡ ÌËÊÌ˛˛ (‚ÂıÌ˛˛) ÔÓÎÛÒÙÂÛ. á‚ÂÁ‰Ó˜ÍË – ÒÂ‰ÌÂÂ Ì‡Ô‡‚ÎÂÌËÂ ‰Îfl ÚÂÂÈÌ‡; (‡), (‚) – „ÂÓ„‡ÙË˜ÂÒÍ‡fl, ÒÚ‡ÚË„‡-
ÙË˜ÂÒÍ‡fl ÒËÒÚÂÏ‡ ÍÓÓ‰ËÌ‡Ú; (·) – ÂÁÛÎ¸Ú‡Ú˚ ÚÂÒÚ‡ (‡ÒÔflÏÎÂÌËfl) ÒÍÎ‡‰ÍË ‚ ÏÓ‰ËÙËÍ‡ˆËË DC [Enkin, 1994]. 

ˆËÍÓÌ‡ ËÁ „‡ÌÛÎËÚÓ‚ “ÔÓÚÂÓÁÓÈÒÍÓ„Ó” ÍÓÏ-
ÔÎÂÍÒ‡ ÔÓÓ‰ Ì‡ ËÓÌÌÓÏ ÁÓÌ‰Â, ÍÓÚÓ˚Â ‰‡ÎË
ˆËÙ˚ ÓÍÓÎÓ 500 ÏÎÌ. ÎÂÚ [Wilde et al., 2000].

ùÚÓ, ‚ÓÁÏÓÊÌÓ, ÔÓÁ‚ÓÎflÂÚ Û‡‚ÌflÚ¸ Ó·‡ ÛÍ‡Á‡Ì-
Ì˚ı ÍÓÏÔÎÂÍÒ‡ ÔÓÓ‰ ‚ ‡Ì„Â ÍÂÏ·ËÈÒÍËı Ë
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ Ì‡ ÔÓÚflÊÂÌËË ‰ÎËÚÂÎ¸ÌÓ„Ó
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íÄÅãàñÄ 1.  èÄãÖéåÄÉçàíçõÖ ïÄêÄäíÖêàëíàäà èéáÑçÖèêéíÖêéáéâëäàï à êÄççÖäÖåÅêàâëäàï èéêéÑ ûÉÄ ÑÄãúçÖÉé
ÇéëíéäÄ êéëëàà

éÅöÖäí, ÍéÓêÑàçÄíõ
ϕ, λ

D
(g/s)

I
(g/s)

K
(g/s)

α95
(g/s) ϕm Λ Φ Α95

1 2 3 4 5 6 7 8 9 10

ÅìêÖü-ïÄçäÄâëäàâ ëìèÖêíÖêêÖâç
I. çÄïàåéÇëäàâ à åÄíÇÖÖÇëäàâ íÖêêÖâçõ (ÔÓÁ‰ÌËÈ ËÙÂÈ)

1. ëÚÂÎ¸·Ë˘Â 233.2 –41.6 3.3 18.1 23.9 51.9 –42.3 17.3

45.4 133.7 200.8 –9.5 3.3 18.1 –4.8 103.4 –45.5 13.0

2. ÉÎ‡ÁÓ‚Í‡ 212.6 –33.5 3.2 36.9 –18.3 78.1 –51.6 31.7

45.6 133.6 215.0 –14.5 6.2 24.1 –7.4 84.4 –41.3 17.7

3. äËÓ‚ÒÍÓÂ 202.3 5.2 8.8 30.6 2.6 104.6 –38.3 21.7

45.1 133.5 200.1 10.9 8.8 30.6 5.5 108.4 –36.3 22.1

4. òÏ‡ÍÓ‚Í‡ 181.1 –69.0 19.0 12.1 –52.5 318.8 –82.7 19.0

45.2 133.5 203.3 –33.2 18.0 12.5 –18.1 90.3 –56.7 10.7

5. ë‚Ëfl„ËÌÓ 243.2 –40.5 8.2 11.5 –23.1 44.2 –34.8 10.8

44.9 133.2 238.8 –12.2 8.5 11.3 –6.2 61.9 –26.1 8.2

6. ìÒÒÛË 206.7 –47.5 7.8 29.2 –28.6 72.8 –63.1 30.6

45.4 133.4 206.4 13.2 6.0 34.0 6.7 101.7 –32.8 24.8

7. ãÂÒÌÓÂ 221.5 –55.9 3.0 34.0 –36.4 45.0 –57.8 34.0

45.5 133.6 210.3 –10.5 4.0 28.0 –5.3 91.1 –41.9 16.5

8. ÅÛÒÂÂ‚Í‡ 193.9 9.3 4.7 31.0 4.7 114.8 –39.2 22.2

44.6 132.8 194.9 6.0 5.2 29.1 3.0 113.0 –40.6 20.7

9. îËÎËÌÓ 187.3 –38.2 3.2 37.2 –21.5 117.4 65.1 33.9

45.7 133.7 207.8 –5.3 3.3 36.1 –2.7 95.9 –40.6 25.6

10. í‡Ú¸flÌÓ‚Í‡ 191.7 26.4 4.7 28.4 13.9 119.7 –30.5 22.7

44.6 132.9 204.5 –4.0 4.7 28.4 –2.0 98.9 –42.2 20.1

á‡Ô‡‰ÌÓÂ èËÏÓ¸Â 
(1–10)

207.2 –30.7 5.6 22.5 –16.5 86.1 –53.4 18.7

45.3 133.4 208.1 –6.0 20.2 11.0 –3.0 94.7 –41.1 7.8

íÂÒÚ Ó·‡˘ÂÌËfl (R-test)
ÔÓ ÒÂ‰ÌËÏ ‰Îfl (1–10)

10N (D = 204.6, I = –8.9, K = 15.8)
9R (D = 35.5, I = 4.8, K = 14.5)

+ C (γ0 = 17.49 γc = 17.92)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (1–10)

McF NFT DC DC
% = 106.1

∆% = 81.0–132.6
Kmax = 20.4
α95 = 11.0

+
ξ1s = 6.161;
ξ1u = 1.453;
ξc99 = 5.120

+ +

II. ëèÄëëäàâ à äÄÅÄêÉàçëäàâ íÖêêÖâçõ (‡ÌÌËÈ ÍÂÏ·ËÈ)

1 2 3 4 5 6 7 8 9 10

11. ÑÛ·Ó‚ÒÍÓÂ 238.5 57.0 8.0 9.2 37.6 89.9 7.7 11.4

44.6 132.9 214.6 10.6 9.4 8.5 5.3 91.5 –31.2 6.1

12. É‡È 185.9 –66.4 4.0 18.7 48.9 173.4 84.1 27.9

44.5 132.6 195.3 4.9 4.2 18.3 2.5 112.1 –41.1 13.1

13. äÎ˛˜Ë 219.5 –69.6 7.5 13.9 –53.2 9.6 –62.9 22.0

44.4 132.8 237.2 4.6 7.5 13.9 2.3 68.8 –21.1 9.9

14. ä‡ÒÌ˚È äÛÚ 205.2 –27.4 5.4 15.5 –14.5 89.2 –53.3 12.5

44.3 132.8 216.0 –13.5 7.9 12.3 –6.8 82.0 –41.2 9.0

N /n0/n

N /R
-----------------

2/32/27
15/12

------------------

1/9/8
6/2

------------

1/6/5
3/2

------------

2/11/9
9/0

---------------

4/25/22
19/3

------------------

1/7/5
4/1

------------

3/15/14
8/6

------------------

1/7/7
0/7

------------

1/9/8
2/6

------------

1/8/8
7/1

------------

17/129/113
73/40

---------------------------

2/37/34
5/29

------------------

1/23/20
6/14

------------------

1/21/17
12/5

------------------

1/22/20
11/9

------------------
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1 2 3 4 5 6 7 8 9 10

15. è‡‚ÎÓ‚Í‡ 193.2 –48.9 3.9 35.6 –29.8 91.4 –72.3 8.2

44.1 132.1 195.3 –5.3 5.9 27.8 –2.7 109.6 –46.4 19.8

16. ëÔ‡ÒÒÍ 173.0 35.1 4.1 23.0 19.4 140.1 –26.3 20.1

44.6 132.8 192.9 3.8 7.7 16.0 –1.9 114.1 –46.4 11.3

17. Ç˚ÒÓÍÓÂ 220.3 –30.1 2.1 31.4 –16.2 69.2 –45.9 26.0

44.3 132.5 182.3 –9.9 5.5 15.4 –5.0 128.9 –50.6 11.1

18. ä‡·‡„‡ 239.1 53.0 4.0 15.0 33.6 87.7 5.3 17.3

45.4 133.6 219.0 6.5 5.6 12.3 3.3 86.9 –30.3 8.8

19. ïÛÚÓ 239.0 30.8 23.4 7.9 16.6 76.5 –8.8 6.6

44.3 132.7 236.1 –6.2 22.1 8.1 –3.1 65.6 –25.9 5.8

20. ï‡ÎÍË‰ÓÌ* 121.1 –71.3 25.7 5.2 –55.9 261.5 –51.8 8.5

44.3 132.4 152.5 –12.9 4.5 13.7 –6.5 173.1 –45.2 10.0

á‡Ô‡‰ÌÓÂ èËÏÓ¸Â 
(11–19)

212.9 –4.0 2.4 43.2 –2.0 88.9 –38.5 30.6

44.5 132.8 209.8 –1.4 14.9 3.8 –0.7 93.1 –38.9 9.8

íÂÒÚ Ó·‡˘ÂÌËfl (R-test)
ÔÓ ÒÂ‰ÌËÏ ‰Îfl (11–19)

9N (D = 207.3, I = –9.9, K = 11.5)
8R (D = 27.0, I = –6.9, K = 13.3)

+ C (γ0 = 16.80 γc = 21.36)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (11–19)

McF NFT DC DC
% = 99.3

∆% = 88.2–109.8
Kmax = 14.9
α95 = 13.8

+
ξ1s = 7.466
ξ1u = 2.957
ξc99 = 4.849

+ +

III. ëÖêÉÖÖÇëäàâ íÖêêÖâç (ÍÂÏ·ËÈ)*

1 2 3 4 5 6 7 8 9 10

21. Ä‚‡Ì„‡‰ 244.3 –12.8 3.1 40.9 –6.5 55.9 –23.1 29.7

42.9 132.7 246.1 17.7 3.3 39.6 9.1 65.9 –10.7 29.9

22. üÒÚÂ·Ó‚Í‡* 152.9 –10.1 3.7 21.8 –5.1 173.4 –45.0 10.2

43.2133.5 150.1 26.6 9.4 12.8 14.1 166.2 –26.2 10.9

23. ÄÌÌ‡* 159.2 64.3 6.0 19.3 46.1 146.8 0.8 27.6

42.9 132.6 144.4 3.8 6.3 18.8 1.9 177.8 –35.0 13.3

ûÊÌÓÂ èËÏÓ¸Â 
(21–23)*

189.2 16.3 1.7 180.0 8.3 121.3 –38.0 133.2

132.8 43.0 175.5 22.5 2.3 113.1 11.7 138.3 –35.1 87.3

V. åÄãé-ïàçÉÄçëäàâ íÖêêÖâç (‡ÌÌËÈ ÍÂÏ·ËÈ)

1 2 3 4 5 6 7 8 9 10

24. ó‡„ÓflÌ 303.2 62.0 2.1 73.1 43.2 54.1 51.2 99.9

52.2 128.2 254.7 0.5 8.2 28.5 0.3 52.6 –9.7 20.2

25. àÁ‚ÂÒÚÍÓ‚‡fl 217.7 –65.4 46.7 10.3 –47.5 30.1 –65.2 15.0

49.0 131.4 250.3 –22.0 48.1 10.2 –11.4 48.2 –21.5 7.8

26. ëÓ˛ÁÌÓÂ 1 244.1 10.9 5.5 19.5 5.5 64.4 –12.7 14.1

47.9 131.0 245.2 –9.6 6.9 17.0 –4.8 56.7 –20.0 12.2

27. ëÓ˛ÁÌÓÂ 2 266.7 –16.2 2.5 29.1 –8.3 37.9 –8.3 21.5

47.9 131.0 262.9 10.8 2.7 27.6 5.4 49.9 –0.7 19.9

28. ëÚÓÎ·Ó‚ÓÂ 1 279.9 –17.6 2.6 31.6 –9.0 27.7 –0.1 23.6

47.9 131.1 274.9 5.0 6.7 16.6 2.5 39.1 5.1 11.8

1/8/7
3/4

------------

1/14/13
9/4

------------------

1/23/20
8/12

------------------

1/33/30
18/12

------------------

1/17/17
17/0

------------------

1/36/31
27/4

------------------

10/198/178
89/89

---------------------------

1/8/7
4/3

------------

2/30/28
14/14

------------------

1/18/17
13/4

------------------

4/56/52
31/21

------------------

1/7/5
3/2

------------

1/8/6
0/6

------------

1/14/13
3/10

------------------

1/18/16
7/9

------------------

1/15/14
2/12

------------------
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1 2 3 4 5 6 7 8 9 10

29. ëÚÓÎ·Ó‚ÓÂ 2 275.4 –38.5 3.7 27.4 –21.7 22.4 –12.4 25.1
47.9 131.1 275.5 6.9 3.9 26.4 20.6 51.4 18.7 23.6

30. íÂÔÎÓÂ éÁÂÓ 324.1 67.0 2.3 39.3 49.7 57.3 66.8 59.2
49.0 131.9 249.3 10.5 4.0 26.0 5.3 61.2 –9.3 18.7

ëÂ‰ÌÂÂ èË‡ÏÛ¸Â 
(24–30)

269.9 –1.8 2.3 51.2 –0.9 40.2 –0.7 36.2

49.2 130.7 258.6 4.6 13.8 16.8 2.3 50.9 –5.7 11.9

íÂÒÚ Ó·‡˘ÂÌËfl (R-test)
ÔÓ ÒÂ‰ÌËÏ ‰Îfl (24–30)

6N (D = 263.4, I = 8.3, K = 22.4)
6R (D = 81.2, I = –7.7, K = 5.7)

+ A (γ0 = 2.26 γc = 30.86)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (24–30)

McF NFT DC DC
% = 92.3

∆% = 79.4–106.2
Kmax = 14.5
α95 = 16.5

+
ξ1s = 6.115
ξ1u = 1.804
ξc99 = 4.253

+ +

ÄêÉìçëäàâ éêéÉÖççõâ èéüë
V. ÄêÉìçëäàâ à ÄÉàçëäàâ íÖêêÖâçõ (ÔÓÁ‰ÌËÈ ÔÓÚÂÓÁÓÈ)

1 2 3 4 5 6 7 8 9 10

31. Å˚Í‡ 187.7 –31.5 7.4 15.7 –17.0 104.3 –55.8 13.2
50.7 118.6 179.4 –4.4 7.7 15.3 –2.2 118.3 –41.5 10.9

32. ÑÓÌÌÓ 265.0 58.5 21.6 7.5 39.2 57.9 26.5 9.6
50.8 118.2 197.7 32.0 21.6 7.5 7.4 99.5 –20.2 6.3

33. ä‡ÒÌÓÍ‡ÏÂÌÒÍ 215.8 1.4 2.4 38.8 0.7 74.9 –30.3 27.4
50.3 117.5 219.1 4.0 2.6 35.8 2.0 72.1 –27.7 17.7

34. ï‡‡-òË·Ë¸ 207.6 –48.5 4.3 34.9 –29.5 62.8 –60.4 37.2
51.6 115.2 213.8 –30.7 13.0 19.0 –16.5 66.8 –46.5 15.8

35. äÓ‚˚ÎË* 182.4 76.8 3.2 26.2 17.0 101.6 –21.0 22.0
50.3 117.5 222.4 40.7 3.8 23.4 5.1 76.6 –26.1 16.8

36. äÎË˜Í‡* 149.0 75.7 5.1 30.3 63.0 132.6 26.3 53.4
50.4 117.9 143.3 8.4 7.3 24.9 4.2 159.4 –26.7 17.8

á‡·‡ÈÍ‡Î¸Â (31–36) 207.3 26.8 2.0 67.1 14.2 89.1 –20.9 53.7
50.7 117.5 195.3 9.5 4.5 35.6 4.8 99.2 –33.0 25.6

íÂÒÚ Ó·‡˘ÂÌËfl (R-test)
ÔÓ ÒÂ‰ÌËÏ ‰Îfl (31–36)

5N (D = 188.8, I = –5.1, K = 4.9)
5R (D = 10.9, I = –12.6, K = 6.1)

+ C (γ0 = 17.82 γc = 46.66)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (31–35)

McF NFT DC DC
% = 138.1

∆% = 117.8–146.4
+

ξ1s = 4.220
ξ1u = 3.244
ξc99 = 3.573

+ ~

V. ÄêÉìçëäàâ íÖêêÖâç (‡ÌÌËÈ ÍÂÏ·ËÈ)*

1 2 3 4 5 6 7 8 9 10

37. ÉÂÓ„ËÂ‚Í‡ 186.1 5.0 11.4 8.1 2.5 111.9 –35.8 5.8
51.4 119.4 187.3 –9.8 11.4 8.1 –4.9 109.4 –43.1 5.8

íÂÒÚ ÒÍÎ‡‰ÍË DC ~ % = 58.8 Kmax = 11.59 α95 = 8.1
åéçÉéãé-Oïéíëäàâ (Oïéíëäé-äéêüäëäàâ) éêéÉÖççõâ èéüë

VI. ÉÄãÄåëäàâ íÖêêÖâç (ÍÂÏ·ËÈ)*
38. óÛÏËÍ‡Ì 240.0 –39.5 2.7 29.8 –22.4 56.7 –35.3 27.6

54.6 135.7 256.4 –9.5 2.7 29.7 –4.8 54.1 –11.8 21.3
íÂÒÚ ÒÍÎ‡‰ÍË DC ~ % = 65.0 Kmax = 2.76 α95 = 2.97

1/11/11
6/5

------------------

1/12/11
4/7

------------------

7/85/76
25/51

------------------

1/14/14
4/10

------------------

2/21/19
0/9

------------------

1/12/11
3/8

------------------

1/9/7
7/0

------------

3/23/18
19/8

------------------

1/17/15
8/7

------------------

9/96/84
40/44

------------------

3/34/30
0/30

------------------

1/18/14
7/7

------------------
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1 2 3 4 5 6 7 8 9 10

ÄåìêëäÄü èãàíÄ
èêéíÖêéáéâ
(1–10, 31–36)

207.3 –14.9 2.8 27.3 –7.6 88.7 –43.8 20.1
203.8 –0.7 8.5 13.4 –0.4 96.8 –38.5 9.5

èêéíÖêéáéâ
(1–10, 31–34)

209.0 –25.2 4.3 21.7 –13.2 83.9 –48.4 17.1
206.5 –4.3 14.2 10.9 –2.2 93.8 –39.6 7.7

íÂÒÚ Ó·‡˘ÂÌËfl (R-test)
ÔÓ ÒÂ‰ÌËÏ ‰Îfl (1–10, 31–36)

14N (D = 200.1, I = –8.8, K = 8.8)
14R (D = 27.3, I = –7.6, K = 8.7)

+ C (γ0 = 17.90 γc = 19.61)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (1–10, 31–36)

McF NFT DC DC
% = 130.6

∆% = 119.4–141.5
Kmax = 9.9

+
ξ1s = 11.018
ξ1u = 5.206
ξc99 = 6.516

+ ~
·ÂÁ

(35–36)
+

1 2 3 4 5 6 7 8 9 10

äÖåÅêàâ (11–19,
21–30, 37, 38)

226.0 –7.6 2.0 30.4 –3.8 74.2 –31.8 21.7
229.9 1.6 4.1 17.4 0.4 82.1 –30.8 12.3

íÂÒÚ Ó·‡˘ÂÌËfl (R-test) – ÔÓ ÒÂ‰-
ÌËÏ ‰Îfl (11–19, 21, 24–30, 37, 38)

17N (D = 233.6, I = –3.1, K = 5.1)
18R (D = 50.5, I = –3.7, K = 5.2)

+ A (γ0 = 3.41 γc = 22.57)

íÂÒÚ˚ ÒÍÎ‡‰ÍË (11–19, 21, 24–30, 37, 38)

McF NFT DC DC
% = 97.1

∆% = 87.3–107.2
Kmax = 4.14

+
ξ1s = 9.586
ξ1u = 0.054
ξc99 =7.662

+ +

èËÏÂ˜‡ÌËÂ: N/n0/n – Ó·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ËÁÛ˜ÂÌÌ˚ı „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚/ËÁÏÂÂÌÌ˚ı ¯ÚÛÙÓ‚/‚ Ú. ˜. ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ÔË
‡Ò˜ÂÚ‡ı Ô‡ÎÂÓÔÓÎ˛Ò‡; N/R – ÍÓÎË˜ÂÒÚ‚Ó Ó·‡ÁˆÓ‚ ÔflÏÓÈ (N) Ë Ó·‡ÚÌÓÈ (R) ÔÓÎflÌÓÒÚË (ÒÓ„Î‡ÒÌÓ ‚˚·‡ÌÌÓ„Ó Ì‡Ô‡‚ÎÂÌËfl
ChRM); D, I – ÒÍÎÓÌÂÌËÂ Ë Ì‡ÍÎÓÌÂÌËÂ ÒÂ‰ÌÂ„Ó ‚ÂÍÚÓ‡ ‚˚‰ÂÎÂÌÌÓÈ ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌÓÈ ÍÓÏÔÓÌÂÌÚ˚ ChRM ÔË ÓÔÂ‰Â-
ÎÂÌËË Ô‡ÎÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎ˛Ò‡; ËÌ‰ÂÍÒ˚ g, s – ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ „ÂÓ„‡ÙË˜ÂÒÍ‡fl (ÒÓ‚ÂÏÂÌÌ‡fl) Ë ÒÚ‡ÚË„‡ÙË˜ÂÒÍ‡fl (‰Â‚Ìflfl)
ÒËÒÚÂÏ˚ ÍÓÓ‰ËÌ‡Ú; K – ÍÛ˜ÌÓÒÚ¸ ‡ÒÔÂ‰ÂÎÂÌËfl Â‰ËÌË˜Ì˚ı ‚ÂÍÚÓÓ‚ ChRM; α95 – ‡‰ËÛÒ ÍÛ„‡ ‰Ó‚ÂËfl ‰Îfl ÒÂ‰ÌÂ„Ó ‚ÂÍÚÓ‡
ÔË ‚ÂÓflÚÌÓÒÚË p = 0.95; ϕm, Λ, Φ (Α95) – „ÂÓÏ‡„ÌËÚÌ‡fl ¯ËÓÚ‡ (Ô‡ÎÂÓ¯ËÓÚ‡) ‡ÈÓÌ‡, ‰ÓÎ„ÓÚ‡ Ë ¯ËÓÚ‡ (‡‰ËÛÒ ÍÛ„‡ ‰Ó‚Â-
Ëfl) ‰Îfl ÒÂ‰ÌÂ„Ó ÔÓÎ˛Ò‡ ÔË ‚ÂÓflÚÌÓÒÚË p = 0.95%; ∆%, Kmax Ô‡‡ÏÂÚ˚ ÚÂÒÚ‡ ÒÍÎ‡‰ÍË: % – ÔÓˆÂÌÚ “‡ÒÔflÏÎÂÌËfl” ÒÍÎ‡-
‰ÓÍ, ÔË ÍÓÚÓÓÏ ‰ÓÒÚË„‡ÂÚÒfl Ì‡Ë·ÓÎ¸¯‡fl ÍÛ˜ÌÓÒÚ¸ Kmax ‚ ÚÂÒÚÂ DC; ∆% – ‰Ó‚ÂËÚÂÎ¸Ì˚È ËÌÚÂ‚‡Î “‡ÒÔflÏÎÂÌËfl”; R-test
(ÚÂÒÚ Ó·‡˘ÂÌËfl) – [McFadden & McElhinny, 1990]; ÍÓ˝ÙÙËˆËÂÌÚ˚ γ0 (γc) ‚ ÚÂÒÚÂ Ó·‡˘ÂÌËfl – ÔÓÎÛ˜ÂÌÌ˚Â (ÍËÚË˜ÂÒÍËÂ) Û„-
ÎÓ‚˚Â ÓÚÍÎÓÌÂÌËfl ÓÚ ‡ÌÚËÔÓ‰‡Î¸ÌÓÒÚË N-, R-ÔÓÓ‰: A, B, C – ÍÎ‡ÒÒ˚ ÚÓ˜ÌÓÒÚË. íÂÒÚ˚ ÒÍÎ‡‰ÍË: McF – [McFadden, 1990], NFT –
[òËÔÛÌÓ‚, 1995], DC – [Enkin, 1994]; ξ1s (ξ1u) – Ô‡‡ÏÂÚ˚ ÚÂÒÚ‡ McF in situ (ÔÓÒÎÂ ‡ÒÔflÏÎÂÌËfl) ‰Îfl ‚‡Ë‡ÌÚ‡ ÚÂÒÚ‡ McF
FOLD1, γc99 – ÍËÚË˜ÂÒÍËÂ ÁÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍÓÂÎflˆËË ‰Îfl ÛÓ‚Ìfl ‚ÂÓflÚÌÓÒÚË p = 0.99; íÂÒÚ˚: ÔÓÎÓÊËÚÂÎ¸Ì˚È
(+), ÌÂÓÔÂ‰ÂÎÂÌÌ˚È (~). á‚ÂÁ‰Ó˜Í‡ÏË ÔÓÍ‡Á‡Ì˚ Ó·˙ÂÍÚ˚, „‰Â ÌÂ Û‰‡ÎÓÒ¸ Ó‰ÌÓÁÌ‡˜ÌÓ ‡Á‰ÂÎËÚ¸ ‰Ó- Ë ÔÓÒÚÒÍÎ‡‰˜‡ÚÛ˛ ÍÓÏÔÓ-
ÌÂÌÚ˚ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË, ‰Îfl ÌËı ÔË‚Â‰ÂÌ˚ ÔÂ‰‚‡ËÚÂÎ¸Ì˚Â ÁÌ‡˜ÂÌËfl Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı Ô‡‡ÏÂÚÓ‚. çÂÓ‰ËÌ‡ÍÓ‚ÓÂ ÍÓÎË˜Â-
ÒÚ‚Ó N-, R-‡ÁÂÁÓ‚, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ÚÂÒÚÂ Ó·‡˘ÂÌËfl, Ó·ÛÒÎÓ‚ÎÂÌÓ ÓÚÒÛÚÒÚ‚ËÂÏ Ó·‡ÁˆÓ‚ ‡ÁÎË˜ÌÓÈ ÔÓÎflÌÓÒÚË ‚ ÔÂ‰Â-
Î‡ı ÓÚ‰ÂÎ¸Ì˚ı Ó·˙ÂÍÚÓ‚. èÓÚÂÓÁÓÈÒÍËÈ Ó·˙ÂÍÚ ï‡‡-òË·Ë¸ ÓÚÌÂÒÂÌ Í Ä„ËÌÒÍÓÏÛ (ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Ô‡ÎÂÓÁÓÈÒÍÓ-ÏÂÁÓ-
ÁÓÈÒÍÓÏÛ) ÚÂÂÈÌÛ ÛÒÎÓ‚ÌÓ ÔÓ „ÂÓ„‡ÙË˜ÂÒÍÓÏÛ ÔËÁÌ‡ÍÛ.

22/225/197
113/84

---------------------------

22/185/165
87/77

---------------------------

25/391/350
152/198

---------------------------

‚ÂÏÂÌË ÓÌË ÒÛ˘ÂÒÚ‚Ó‚‡ÎË Í‡Í Â‰ËÌ˚È “ÊÂÒÚ-
ÍËÈ” „ÂÓ·ÎÓÍ. èË ˝ÚÓÏ ÒÓı‡ÌflÎËÒ¸ ‰ËÙÙÂÂÌ-
ˆËÓ‚‡ÌÌ˚Â ‚‡˘ÂÌËfl, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Â ·ÓÎÂÂ
ÔÓÁ‰ÌÂÈ Ò‰‚Ë„Ó‚ÓÈ ‚ÌÛÚËÔÎËÚÌÓÈ ÚÂÍÚÓÌËÍÓÈ. 

í‡ÍËÏ Ó·‡ÁÓÏ Ó·˘ËÈ ÚÂÌ‰ Í‡ÊÛ˘ÂÈÒfl ÏË-
„‡ˆËË Ô‡ÎÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎ˛Ò‡ (äåè) ‰Îfl Äè,
ëäè Ë ëè ÏÓÊÂÚ ı‡‡ÍÚÂËÁÓ‚‡Ú¸Òfl ÓÚÌÓÒËÚÂÎ¸-
ÌÓ ÚÂÒÌÓÈ „ÛÔÔËÓ‚ÍÓÈ ‚ ÔÂ‰ÂÎ‡ı ‡ÌÚËÔÓ‰‡Î¸-
Ì˚ı Ó·Î‡ÒÚÂÈ – Í‡Í “ËÌ‰ËÈÒÍÓ-ÚËıÓÓÍÂ‡ÌÒÍÓÈ” Ú‡Í
Ë “‡ÚÎ‡ÌÚË˜ÂÒÍÓÈ” (‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‚˚·Ó‡ ÔÓ-
ÎflÌÓÒÚË). èË Ò‡‚ÌÂÌËË ÔÓÁËˆËÈ ÍÂÏ·ËÈÒÍÓ„Ó
ÔÓÎ˛Ò‡ ‰Îfl Äè Ë ëäè Ì‡·Î˛‰‡ÂÚÒfl Ëı ‡Á·ÓÒ ÔÓ
‰ÓÎ„ÓÚÂ ‚‰ÓÎ¸ ‰Û„ Ò ̂ ÂÌÚ‡ÏË ‚‡˘ÂÌËfl, ÔË·ÎËÁË-
ÚÂÎ¸ÌÓ ÒÓ‚Ô‡‰‡˛˘ËÏË Ò ‡ÈÓÌ‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÈ
(Äè Ë ëäè) (ËÒ. 4·). 

Ç Ú‡·Î. 2 ÒÓÔÓÒÚ‡‚ÎÂÌ˚ Ô‡ÎÂÓÏ‡„ÌËÚÌ˚Â ‰‡Ì-
Ì˚Â ‰Îfl ÔÓÚÂÓÁÓÈÒÍÓ-ÍÂÏ·ËÈÒÍËı ÔÓÓ‰ ÄÏÛ-
ÒÍÓÈ, ëË·ËÒÍÓÈ Ë ëÂ‚ÂÓ-äËÚ‡ÈÒÍÓÈ ÔÎËÚ, ı‡‡Í-
ÚÂËÁÛ˛˘ËÂ ¯ËÓÚÌ˚Â Ë Û„ÎÓ‚˚Â ÒÏÂ˘ÂÌËfl ÚÂ-
ÂÈÌÓ‚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ëäè Ë ëè. èË ˝ÚÓÏ ÌÂ
ËÒÍÎ˛˜ÂÌÓ, ˜ÚÓ ÔË ‰ÓÒÚ‡ÚÓ˜ÌÓ ÔË·ÎËÊÂÌÌÓÈ
ÓˆÂÌÍÂ ‚ÓÁ‡ÒÚ‡ ÔÓÓ‰ ‚ ÔÂ‰ÂÎ‡ı ÌÂÍÓÚÓ˚ı ‡Á-
ÂÁÓ‚, ÙÓÏËÓ‚‡ÌËÂ Ëı ChRM ÏÓ„ÎÓ ÔÓËÒıÓ‰ËÚ¸
‚ ¯ËÓÍÓÏ ‚ÂÏÂÌÌÓÏ ËÌÚÂ‚‡ÎÂ (‚ ÚÂ˜ÂÌËÂ ÍÓÚÓ-
Ó„Ó ÏÂÌflÎ‡Ò¸ ÔÓÎflÌÓÒÚ¸ „ÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎfl),
‚ÒÎÂ‰ÒÚ‚ËÂ ˜Â„Ó ÒÓı‡ÌflÂÚÒfl ÔÓ·ÎÂÏ‡ ÚÓ˜ÌÓÈ ‚ÓÁ-
‡ÒÚÌÓÈ ÍÓÂÎflˆËË Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ‰‡ÌÌ˚ı.
ÇÔÓÎÌÂ ‚ÓÁÏÓÊÌÓ, ˜ÚÓ ‚ ÓÚ‰ÂÎ¸Ì˚ı ÒÎÛ˜‡flı ÔËıÓ-
‰ËÚÒfl Ò‡‚ÌË‚‡Ú¸ “‡ÁÌÓÔÓÎ˛ÒÌ˚Â” ÔÓÁËˆËË ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘Ëı ÚÂÂÈÌÓ‚ Ë ÔÎËÚ… 
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èË ‚˚·ÓÂ ÔflÏÓÈ ÔÓÎflÌÓÒÚË ‚ ÇëÇ ÛÏ·‡ı
‡ÁÎË˜Ëfl ‚ ÔÓÁËˆËflı ÔÓÎ˛Ò‡ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ÚÂ-
ÂÈÌÓ‚ Äè Ë ëäè ‡‚ÚÓ˚ ‡·ÓÚ˚ [Kravchinsky
et al., 2002] Ó·˙flÒÌfl˛Ú ‚‡˘ÂÌËflÏË „ÂÓ·ÎÓÍÓ‚ ÔÓ
˜‡ÒÓ‚ÓÈ ÒÚÂÎÍÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÏÂÒÚ‡ ÓÚ·Ó‡ ‚ ÔÂ-
‰ÂÎ‡ı ˝ÚËı ÔÎËÚ. çÓ ‚ ˝ÚÓÏ ÒÎÛ˜‡Â Ì‡·Î˛‰‡ÂÚÒfl
·ÎËÁÓÒÚ¸ (‚ÔÎÓÚ¸ ‰Ó ÒÓ‚Ô‡‰ÂÌËfl) Ëı ÔÓÁËˆËÈ Ò ÔÓÁ‰-
ÌÂÔ‡ÎÂÓÁÓÈÒÍËÏ-ÏÂÁÓÁÓÈÒÍËÏ Û˜‡ÒÚÍÓÏ äåè ‰Îfl
ëäè. èÂ‰ÔÓ˜ÚÂÌËÂ áûá ÛÏ·‡Ï ‡ÒÔÓÎÓÊÂÌËfl
ÔÓÂÍˆËÈ ‚ÂÍÚÓÓ‚ ChRM (‰Îfl ëäè) ‚ Í‡˜ÂÒÚ‚Â Ì‡-
Ô‡‚ÎÂÌËfl ÔflÏÓÈ ÔÓÎflÌÓÒÚË ÔË‚Ó‰ËÚ Í ·ÓÎÂÂ
“ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÏÛ” (·ÂÁ ÔÂÂÍ˚ÚËfl ‡ÁÌÓ‚ÓÁ-
‡ÒÚÌ˚ı ÔÓÎ˛ÒÓ‚), ÌÓ ·ÓÎÂÂ Û‰ÎËÌÂÌÌÓÏÛ ÚÂÌ‰Û
äåè [Bretshtein, Klimova, 2005]. 

ÑÎfl ÚÂÂÈÌÓ‚ ÄÏÛÒÍÓÈ ÔÎËÚ˚ ‡Ì‡ÎÓ„Ë˜Ì‡fl
‰ËÎÂÏÏ‡ ‚˚·Ó‡ ÔÓÎflÌÓÒÚË Í‡Ò‡ÂÚÒfl ˛„Ó-Á‡Ô‡‰-
Ì˚ı, ˜‡˘Â ÓÚËˆ‡ÚÂÎ¸Ì˚ı, Ë ÒÂ‚ÂÓ-‚ÓÒÚÓ˜Ì˚ı,
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÔÓÎÓ„Ëı Ì‡-
ÍÎÓÌÂÌËÈ. èÂÓ·Î‡‰‡˛˘ÂÂ ÓÚËˆ‡ÚÂÎ¸ÌÓÂ ÔÓÎÓ-
„ÓÂ Ì‡ÍÎÓÌÂÌËÂ Ì‡¯Ëı ÍÂÏ·ËÈÒÍËı ÔÓÓ‰ ‚ ûá
ÛÏ·‡ı ÏÓÊÂÚ ÛÍ‡Á˚‚‡Ú¸ Ì‡ ÚÓ, ˜ÚÓ Äè ‡ÒÔÓÎ‡-
„‡Î‡Ò¸ ‚ ˛ÊÌÓÏ ÔÓÎÛ¯‡ËË Ì‡ ÔÓÚflÊÂÌËË ÔÂ-
ËÏÛ˘ÂÒÚ‚ÂÌÌÓ„Ó ÔÂËÓ‰‡ N-ÔÓÎflÌÓÒÚË ÎË·Ó ‚ ÒÂ-
‚ÂÌÓÏ ÔÓÎÛ¯‡ËË Ì‡ ÔÓÚflÊÂÌËË ÔÂËÓ‰‡ R-ÔÓ-
ÎflÌÓÒÚË. èÓÒÎÂ‰ÌËÈ ÒÎÛ˜‡È “ÔÂ‰ÓÔÂ‰ÂÎflÂÚ”
ÔÓÁËˆËË Ô‡ÎÂÓÔÓÎ˛Ò‡ ‚ ˛ÊÌÓÏ ÔÓÎÛ¯‡ËË (‚
˝ÔÓıÛ Ó·‡ÚÌÓÈ ÔÓÎflÌÓÒÚË „ÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎfl),
‡ Ò‡ÏËı ÚÂÂÈÌÓ‚ Äè, Í‡Í Ë ëäè, – ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ ‚ ÒÂ‚ÂÌÓÏ ÔÓÎÛ¯‡ËË. ÄÌ‡ÎÓ„Ë˜Ì˚Ï
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êËÒ. 4. èÓÁËˆËË ÔÓÚÂÓÁÓÈÒÍÓ„Ó Ë ÍÂÏ·ËÈÒÍÓ„Ó Ô‡ÎÂÓÏ‡„ÌËÚÌÓ„Ó ÔÓÎ˛Ò‡ ‰Îfl ÚÂÂÈÌÓ‚ ÄÏÛÒÍÓÈ (Äè), ëÂ‚ÂÓ-
äËÚ‡ÈÒÍÓÈ (ëäè) Ë ëË·ËÒÍÓÈ (ëè) ÔÎËÚ (ÔÓÂÍˆËfl åÂÍ‡ÚÓ‡). ìÒÎÓ‚Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl: (‡) – 1 (2), 3 (4), 5 (6) – ÔÓ-
ÚÂÓÁÓÈÒÍËÂ (ÍÂÏ·ËÈÒÍËÂ) ÔÓÎ˛Ò˚ Ò Ó‚‡Î‡ÏË ‰Ó‚ÂËfl ‰Îfl α95 ≤ 15 °. íÂÂÈÌ˚ Äè – 1 (2): ÄÄ – Ä„ÛÌÒÍËÈ Ë Ä„ËÌ-
ÒÍËÈ, ëÖ – ëÂ„ÂÂ‚ÒÍËÈ, çå – ç‡ıËÏÓ‚ÒÍËÈ Ë å‡Ú‚ÂÂ‚ÒÍËÈ, ëä – ëÔ‡ÒÒÍËÈ Ë ä‡·‡„ËÌÒÍËÈ, ÉÄ – É‡Î‡ÏÒÍËÈ, åï –
å‡ÎÓ-ïËÌ„‡ÌÒÍËÈ); ëäè – 3 (4), ëè – 5 (6); 7 – ËÙÂÈÒÍÓ-ÍÂÏ·ËÈÒÍËÈ ÓÚÂÁÓÍ ÍË‚ÓÈ Í‡ÊÛ˘ÂÈÒfl ÏË„‡ˆËË ÔÓÎ˛Ò‡
‰Îfl ëË·ËË (ˆËÙ˚ – ‚ÓÁ‡ÒÚ ‚ ÏÎÌ. ÎÂÚ) – ÔÓ [ò‡ˆËÎÎÓ, 2006]. èÓÎ˚Â (Á‡ÎËÚ˚Â) ÁÌ‡˜ÍË ÓÚ‚Â˜‡˛Ú Ô‡ÎÂÓÏ‡„ÌËÚÌ˚Ï
ÔÓÎ˛Ò‡Ï, ‡ÒÒ˜ËÚ‡ÌÌ˚Ï ‰Îfl ‡ÌÚËÔÓ‰‡Î¸Ì˚ı Ì‡Ô‡‚ÎÂÌËÈ ChRM; Ò‰‚ÓÂÌÌ˚Â ÍÓÌÚÛ˚ – ÒÂ‰ÌËÂ ÔÓÁËˆËË Ô‡ÎÂÓÏ‡„ÌËÚ-
ÌÓ„Ó ÔÓÎ˛Ò‡ ‰Îfl ÔÎËÚ Ë ÚÂÂÈÌÓ‚; ÔÓÁËˆËË ÍÂÏ·ËÈÒÍÓ„Ó ÔÓÎ˛Ò‡ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ‡ÈÓÌÓ‚ ëäè, ˆËÙ˚ 1–7 ‚ÓÁÎÂ
ÁÌ‡˜ÍÓ‚ ‰‡Ì˚ ÔÓ ÎËÚÂ‡ÚÛÌ˚Ï ËÒÚÓ˜ÌËÍ‡Ï: 1 – [Huang et al., 1999]; 2 – [Zhao et al., 1992]; 3 – [Gao et al., 1993]; 4, 5 –
[Huang et al., 1999]; 6 – [Lin et al., 1985]; 7 – [Yang et al., 2002]. (·) – Ò‡‚ÌÂÌËÂ ÔÓÁËˆËÈ ‡ÌÌÂ-, ÒÂ‰ÌÂÍÂÏ·ËÈÒÍÓ„Ó ÔÓ-
Î˛Ò‡ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚ ÚÂÂÈÌÓ‚ Äè Ë ëäè Ì‡ ÔÓÎflÌÓÈ ÔÓÂÍˆËË: Á‡¯ÚËıÓ‚‡ÌÌ˚Â ‰Û„ÓÓ·-
‡ÁÌ˚Â ÔÓÎÓÒ˚ – Ú‡ÂÍÚÓËË ‚ÂÓflÚÌÓ„Ó ‚‡˘ÂÌËfl „ÂÓ·ÎÓÍÓ‚; Á‡ÎËÚ˚Â (ÔÓÎ˚Â) ÁÌ‡˜ÍË – ÔÓÁËˆËË Ô‡ÎÂÓÔÓÎ˛Ò‡ ‰Îfl
ÓÚ‰ÂÎ¸Ì˚ı ÍÂÏ·ËÈÒÍËı Ó·˙ÂÍÚÓ‚ ‚ ÒÂ‚ÂÌÓÏ (˛ÊÌÓÏ) ÔÓÎÛ¯‡ËË; 8 – Á‡ÎËÚ˚Â (ÔÓÎ˚Â) Á‚ÂÁ‰Ó˜ÍË – ÒÂ‰ÌËÂ ÍÓÓ‰Ë-
Ì‡Ú˚ ‡ÈÓÌÓ‚ Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ ‚ ÔÂ‰ÂÎ‡ı Äè (ëäè).

740
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ÅÂÚ¯ÚÂÈÌ, äÎËÏÓ‚‡

í‡·ÎËˆ‡ 2.  ëéèéëíÄÇãÖçàÖ èÄãÖéåÄÉçàíçõï ÑÄççõï Ñãü èéáÑçÖèêéíÖêéáéâëäàï à êÄççÖäÖåÅêàâëäàï èéêéÑ

‹
Ô/Ô

íÖêêÖâçõ, ÇéáêÄëí, N,
äééêÑàçÄíõ     λ, ϕ ϕm Λ Φ Α95 F ∆F R ∆R

Ä. ÄåìêëäÄü èãàíÄ
1. ïÄçäÄâëäàâ ëìèÖêíÖêêÖâç

1 ç‡ıËÏÓ‚ÒÍËÈ Ë å‡Ú‚ÂÂ‚ÒÍËÈ ÚÂÂÈÌ˚ (ËÙÂÈ),
N = 10; 133.4 45.3 –3.0 94.7 –41.1 7.8

2 ëÔ‡ÒÒÍËÈ Ë ä‡·‡„ËÌÒÍËÈ ÚÂÂÈÌ˚ (‡ÌÌËÈ ÍÂÏ·ËÈ), 
N = 9; 132.8 44.5 –0.7 93.1 –38.9 9.8

3 ëÂ„ÂÂ‚ÒÍËÈ ÚÂÂÈÌ (ÍÂÏ·ËÈ),
N = 3; 132.8 43.0 11.7 138.3 –35.1 87.3

2. ÄêÉìçëäàâ ëìèÖêíÖêêÖâç

4 Ä„ÛÌÒÍËÈ Ë Ä„ËÌÒÍËÈ ÚÂÂÈÌ˚ (ÔÓÚÂÓÁÓÈ),
N = 6; 117.5 50.7 4.8 99.2 –33.0 25.6

5 Ä„ÛÌÒÍËÈ ÚÂÂÈÌ (‡ÌÌËÈ ÍÂÏ·ËÈ),
N = 1; 119.4 51.4 –4.9 109.4 –43.1 5.8

3. ÅìêÖàçëäàâ ëìèÖêíÖêêÖâç

6 å‡ÎÓ-ïËÌ„‡ÌÒÍËÈ ÚÂÂÈÌ (‡ÌÌËÈ ÍÂÏ·ËÈ),
N = 7; 130.7 49.2 2.3 50.9 –5.7 11.9

4. åéçÉéãé-éïéíëäàâ (éïéíëäé-äéêüäëäàâ) éêéÉÖççõâ èéüë 

7 É‡Î‡ÏÒÍËÈ ÚÂÂÈÌ (‡ÌÌËÈ ÍÂÏ·ËÈ),
N = 1; 135.7 54.6 –4.8 54.1 –11.8 21.3

Ä. ÄåìêëäÄü èãàíÄ

8 ÇÖëú èêéíÖêéáéâ (1 + 5),
N = 16; 125.9 48.3 –2.4 93.8 –39.6 7.7

9 ÇÖëú äÖåÅêàâ (2.3, 5–7),
N = 21; 130.4 48.7 0.4 82.1 –30.8 12.3

Å. ëÖÇÖêé-äàíÄâëäÄü èãàíÄ

11 ëÂ‰ÌËÈ-ÔÓÁ‰ÌËÈ ËÙÂÈ (887 ± 144 ÏÎÌ. ÎÂÚ), N = 14; 
(GPMDB 4.6) 117.6 39.3 29.8 213.1 57.9 14.6

– – – –

–34.3 13.8 66.2 15.4

12 ê‡ÌÌËÈ-ÒÂ‰ÌËÈ ÍÂÏ·ËÈ, N = 7; [Gao et al., 1983;
Lin et al., 1985; Huang et al., 1999; Zhao et al., 1992]
114.8 38.0

19.5 143.3 –27.2 14.2
– – – –

–6.1* 10.8 8.3* 11.4

Ç. ëàÅàêëäÄü èãàíÄ

13 èÓÁ‰ÌËÈ ÔÓÚÂÓÁÓÈ (995 ± 50 ÏÎÌ. ÎÂÚ), N = 8
ì˜ÛÓ-å‡ÈÒÍËÈ ‡ÈÓÌ (è‡‚ÎÓ‚ Ë ‰., (2000‡)
135.5 58.4

0.2 202.2 –13.4 12.4
51.9 13.8 60.4 19.4

– – – –

14 ê‡ÌÌËÈ-ÒÂ‰ÌËÈ ÍÂÏ·ËÈ, N = 10
[è‡‚ÎÓ‚ Ë ‰., 2000·; Gallet et al., 2003]
106.4 65.8

–14.1 137.1 –35.6 3.8
6.9* 10.1 7.2* 10.9

– – – –

èêàåÖóÄçàÖ: N, λ, ϕ – ÍÓÎË˜ÂÒÚ‚Ó „ÂÓÎÓ„Ë˜ÂÒÍËı ‡ÁÂÁÓ‚, ÒÂ‰ÌËÂ ÍÓÓ‰ËÌ‡Ú˚ (‰ÓÎ„ÓÚ‡, ̄ ËÓÚ‡) ‡ÈÓÌ‡; ϕm – „ÂÓÏ‡„ÌËÚÌ‡fl
Ô‡ÎÂÓ¯ËÓÚ‡ Ó·˙ÂÍÚ‡; Λ, Φ (Α95) – ‰ÓÎ„ÓÚ‡ Ë ¯ËÓÚ‡ (‡‰ËÛÒ ÍÛ„‡ ‰Ó‚ÂËfl) ‰Îfl ÒÂ‰ÌÂ„Ó ÔÓÎ˛Ò‡ ÔË ‚ÂÓflÚÌÓÒÚË p = 0.95;
F − ÒÏÂ˘ÂÌËÂ „ÂÓ·ÎÓÍÓ‚ ÔÓ ¯ËÓÚÂ; R – Û„ÓÎ Ëı ‚‡˘ÂÌËfl; (∆F), (∆R) – ‰Ó‚ÂËÚÂÎ¸Ì˚Â ËÌÚÂ‚‡Î˚ ‰Îfl F Ë R (‡Ò˜ÂÚ ÔÓËÁ‚Â-
‰ÂÌ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÓÔˆËË í ‚ ÍÓÏÔ¸˛ÚÂÌÓÈ ÔÓ„‡ÏÏÂ [Enkin,1994]; ˆËÙ˚ ‚ ˜ËÒÎËÚÂÎÂ (ÁÌ‡ÏÂÌ‡ÚÂÎÂ) – ËÁÏÂÌÂÌËÂ ÔÓÁË-
ˆËÈ ÓÚ‰ÂÎ¸Ì˚ı ÚÂÂÈÌÓ‚ Ë ÔÎËÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ëäè (ëè), ÌÂÁÌ‡˜ËÏ˚Â ‚ÂÎË˜ËÌ˚ ÔÓÍ‡Á‡Ì˚ ÍÛÒË‚ÓÏ ÒÓ Á‚ÂÁ‰Ó˜ÍÓÈ. ëÂ‰ÌËÂ
Ô‡ÎÂÓ¯ËÓÚ˚ ‰Îfl ÔÎËÚ Ë ÚÂÂÈÌÓ‚ ‚˚˜ËÒÎÂÌ˚ ÔÓ ÒÂ‰ÌËÏ ÍÓÓ‰ËÌ‡Ú‡Ï Ô‡ÎÂÓÔÓÎ˛Ò‡ Ë ÏÂÒÚ‡ ÓÚ·Ó‡ Ó·‡ÁˆÓ‚. ÇÒÂ ˆËÙÓ-
‚˚Â ÁÌ‡˜ÂÌËfl ‰‡Ì˚ ‚ „‡‰ÛÒ‡ı ÒÙÂË˜ÂÒÍËı ÍÓÓ‰ËÌ‡Ú. GPMDB 4.6 ( Global Paleomagnetic Database GPMDB 4.6) – åËÓ‚‡fl Å‡Á‡
Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ‰‡ÌÌ˚ı, ‚ÂÒËfl 4.6 (ÔÓ ÒÓÒÚÓflÌË˛ Ì‡ flÌ‚‡¸ ÏÂÒflˆ 2005 „.).
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20.7
---------- 152.8

92.7
------------- 23.3

21.0
----------

13.5
6.5
---------- 10.6

5.1
---------- 28.7

21.6
---------- 11.4

5.1
----------

10.5*
2.7*
------------- 13.1

9.2
---------- 90.0

83.8
---------- 13.8

9.2
----------

12.7*
4.6*
------------- 18.4

15.9
---------- 83.2

77.5
---------- 18.9

15.9
----------

43.1
1.3*
---------- 11.8

10.4
---------- 159.9

95.2
------------- 15.2

10.7
----------

13.7
5.9*
---------- 13.3

9.4
---------- 51.7

45.5
---------- 11.1

9.5
----------
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êËÒ. 5. è‡ÎÂÓ¯ËÓÚÌ˚Â Ë ‚ÓÁ‡ÒÚÌ˚Â ‚Á‡ËÏÓÓÚÌÓ¯ÂÌËfl ÔÓÁËˆËÈ ÚÂÂÈÌÓ‚ ÄÏÛÒÍÓÈ (Äè), ëË·ËÒÍÓÈ (ëè) Ë ëÂ‚Â-
Ó-äËÚ‡ÈÒÍÓÈ (ëäè) ÔÎËÚ: (‡) – ¯ËÓÚÌ˚Â ÔÓÁËˆËË Ë ‚ÓÁÏÓÊÌ˚Â ‚‡Ë‡ÌÚ˚ ÍÓÌÙË„Û‡ˆËË ‚Á‡ËÏÌÓ„Ó ‡ÒÔÓÎÓÊÂÌËfl
„ÂÓ·ÎÓÍÓ‚ Äè, ëè Ë ëäè (Ò ÔÓËÁ‚ÓÎ¸ÌÓÈ ÏËÌËÏËÁ‡ˆËÂÈ ‰ÓÎ„ÓÚÌÓ„Ó ‡Á·ÓÒ‡): 1 – ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl, 2 – ‚ ËÙÂÂ,
3 – ‚ ÌËÊÌÂÏ–ÒÂ‰ÌÂÏ ÍÂÏ·ËË; ÔË ÓÔÂ‰ÂÎÂÌËË Ô‡ÎÂÓ¯ËÓÚÌ˚ı ÔÓÁËˆËÈ ‰Îfl ÚÂÂÈÌÓ‚ Ë ÔÎËÚ ‚ ËÙÂÂ Ë ÍÂÏ·ËË ‚
Í‡˜ÂÒÚ‚Â ÔflÏÓÈ ÔÓÎflÌÓÒÚË ÔËÌflÚ˚ Ì‡Ô‡‚ÎÂÌËfl ChRM Ò ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÓÚËˆ‡ÚÂÎ¸Ì˚ÏË Ì‡ÍÎÓÌÂÌËflÏË ‚ ûûá
(ûûÇ) ÛÏ·‡ı ‰Îfl Äè (ëäè). íÂÂÈÌ˚ ÄÏÛÒÍÓÈ ÔÎËÚ˚: ÄÄ – Ä„ÛÌÒÍËÈ Ë Ä„ËÌÒÍËÈ, ÉÄ – É‡Î‡ÏÒÍËÈ, åï – å‡-
ÎÓ-ïËÌ„‡ÌÒÍËÈ, ëÖ – ëÂ„ÂÂ‚ÒÍËÈ, ï – ï‡ÌÍ‡ÈÒÍËÈ ÒÛÔÂÚÂÂÈÌ (ç‡ıËÏÓ‚ÒÍËÈ, å‡Ú‚ÂÂ‚ÒÍËÈ, ëÔ‡ÒÒÍËÈ Ë ä‡·‡„ËÌ-
ÒÍËÈ ÚÂÂÈÌ˚). äÓÌÚÛ˚ Äè ‰‡Ì˚ ‚ ÛÒÎÓ‚Ì˚ı Ó·Ó·˘ÂÌÌ˚ı „‡ÌËˆ‡ı (¯ÚËıÓ‚‡fl Ó·‚Ó‰Í‡) Ò ÛÍ‡Á‡ÌËÂÏ ÂÂ ÔÓÁËˆËË
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‰Îfl Ì‡ÒÚÓfl˘Â„Ó ‚ÂÏÂÌË (Äè_ë), ËÙÂfl (Äè_ê) Ë ‡ÌÌÂ„Ó-ÒÂ‰ÌÂ„Ó ÍÂÏ·Ëfl (Äè_ä). àÒıÓ‰Ì˚Â ‡Ò-
˜ÂÚÌ˚Â ‰‡ÌÌ˚Â, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â ‰Îfl „‡ÙË˜ÂÒÍËı ÔÓÒÚÓÂÌËÈ, ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 1 Ë Ú‡·Î. 2. á‚ÂÁ‰Ó˜Í‡ÏË ÔÓÍ‡Á‡Ì˚
ÛÒÂ‰ÌÂÌÌ˚Â ¯ËÓÚÌ˚Â ÔÓÁËˆËË ÚÓ˜ÂÍ ÔÂÂÒ˜ÂÚ‡ (“ÏÂÒÚ ÓÚ·Ó‡”) ÔÓÚÂÓÁÓÈÒÍËı (PR) Ë ÍÂÏ·ËÈÒÍËı ( ) Ó·‡ÁˆÓ‚;
(·) (4) – ÍÓÂÎflˆËfl ÏÂÊ‰Û ‚ÓÁ‡ÒÚÓÏ Ë Ô‡ÎÂÓ¯ËÓÚ‡ÏË ÙÓÏËÓ‚‡ÌËfl ChRM ‰ÓÍÂÏ·ËÈÒÍËı ÔÓÓ‰ Cäè; (‚) – Ô‡ÎÂÓ-
¯ËÓÚÌ˚Â ÔÓÁËˆËË Cäè ‰Îfl ‰ËÒÍÂÚÌ˚ı ÒÂ‰ÌËı ‚ÓÁ‡ÒÚÌ˚ı ËÌÚÂ‚‡ÎÓ‚: ËÙÂfl – 887 ± 144 ÏÎÌ. ÎÂÚ (5) Ë ‡ÌÌÂ„Ó ÔÓ-
ÚÂÓÁÓfl – 1833 ± 145 ÏÎÌ. ÎÂÚ (6). àÒÔÓÎ¸ÁÓ‚‡Ì˚ ËÏÂ˛˘ËÂÒfl 25 ÓÔÂ‰ÂÎÂÌËÈ ‰Îfl ‰ÓÍÂÏ·Ëfl ëäè ‚ åËÓ‚ÓÈ Å‡ÁÂ ‰‡Ì-
Ì˚ı (GPMDB Ver. 6).
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ÅÂÚ¯ÚÂÈÌ, äÎËÏÓ‚‡

Ó·‡ÁÓÏ ‚ ‡·ÓÚ‡ı [Zhao et al., 1992; ÑË‰ÂÌÍÓ Ë ‰.,
1994] ëäè, Í‡Í Ë ëè, Ú‡ÍÊÂ “ÔÓÏÂ˘‡ÎËÒ¸” ‚ ÒÂ-
‚ÂÌÓÏ ÔÓÎÛ¯‡ËË. ÑÎfl ËÙÂÈÒÍËı ÔÓÓ‰ ëäè
ÚÓÎ¸ÍÓ ÔÓÎÓÊËÚÂÎ¸Ì˚Â Ì‡ÍÎÓÌÂÌËfl ChRM ‚ ëÇ
ÛÏ·‡ı (ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ÔÓÁËˆËfl Ô‡ÎÂÓÔÓÎ˛Ò‡ ‚
ûá ÛÏ·‡ı) ‰‡˛Ú ‡ÒÔÓÎÓÊÂÌËÂ „ÂÓ·ÎÓÍ‡ ‚ ÒÂ-
‚ÂÌÓÏ ÔÓÎÛ¯‡ËË. éÚÒ˛‰‡ ‚˚ÚÂÍ‡ÂÚ ÌÂÓ·ıÓ‰Ë-
ÏÓÒÚ¸, ˜ÚÓ·˚ ‚ ÒÎÛ˜‡Â ‡ÒÔÓÎÓÊÂÌËfl ëäè Ë Äè
ÚÓÎ¸ÍÓ ‚ ÒÂ‚ÂÌÓÏ ÔÓÎÛ¯‡ËË Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ-
„Ó ÔÂËÓ‰‡ Ò ÔÓÁ‰ÌÂ„Ó ÔÓÚÂÓÁÓfl ‰Ó ÍÓÌˆ‡ ‡ÌÌÂ-
„Ó ÍÂÏ·Ëfl, ÔÓÎflÌÓÒÚ¸ ÏÂÌflÎ‡Ò¸ Ò ÔflÏÓÈ Ì‡ Ó·-
‡ÚÌÛ˛. èË Î˛·˚ı ‚‡Ë‡ÌÚ‡ı ÔÓÁËˆËË ÔÓÎ˛ÒÓ‚
ÚÂÂÈÌÓ‚ Äè ÌÂ ‚˚ıÓ‰flÚ Á‡ ÔÂ‰ÂÎ˚ ÛÁÍÓÈ
(±10°) ÔË˝Í‚‡ÚÓË‡Î¸ÌÓÈ ÁÓÌ˚ Ó·ÓËı ÔÓÎÛ¯‡-
ËÈ (ËÒ. 5).

áÄäãûóÖçàÖ

Ç ÂÁÛÎ¸Ú‡ÚÂ ÔÓ‚Â‰ÂÌÌ˚ı Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ËÒ-
ÒÎÂ‰Ó‚‡ÌËÈ ÔÓÁ‰ÌÂÔÓÚÂÓÁÓÈÒÍÓ-‡ÌÌÂÍÂÏ·ËÈ-
ÒÍËı ÔÓÓ‰ ËÁ ·ÓÎ¸¯ËÌÒÚ‚‡ ÂÔÂÌ˚ı „ÂÓÎÓ„Ë˜Â-
ÒÍËı ‡ÁÂÁÓ‚ èËÏÓ¸fl, èË‡ÏÛ¸fl Ë á‡·‡ÈÍ‡-
Î¸fl ‚˚fl‚ÎÂÌ‡ ‰ÓÒÍÎ‡‰˜‡Ú‡fl ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌ‡fl
ÍÓÏÔÓÌÂÌÚ‡ Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË, ı‡‡ÍÚÂËÁÛ˛˘‡fl-
Òfl ÔÂÓ·Î‡‰‡ÌËÂÏ ÔÓÎÓ„Ëı (˜‡˘Â ‚ÒÂ„Ó – ÓÚËˆ‡-
ÚÂÎ¸Ì˚ı) Ì‡ÍÎÓÌÂÌËÈ ‚ Á‡Ô‡‰Ì˚ı ÛÏ·‡ı Ë ÔÓÎÓ-
ÊËÚÂÎ¸Ì˚ÏË Ì‡ÍÎÓÌÂÌËflÏË ‚ ÒÂ‚ÂÓ-‚ÓÒÚÓ˜Ì˚ı
(ÂÊÂ – ˛„Ó-‚ÓÒÚÓ˜Ì˚ı) ÛÏ·‡ı. íÂÒÚ Ó·‡˘ÂÌËfl
Ë ÚÂÒÚ ÒÍÎ‡‰ÍË ÔË „ÛÔÔËÓ‚‡ÌËË ‡ÁÂÁÓ‚ ‰‡ÎË
ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÂÁÛÎ¸Ú‡Ú˚ ‰Îfl ÔÓ‰‡‚Îfl˛˘Â„Ó
˜ËÒÎ‡ Ó·˙ÂÍÚÓ‚.

çÂÒÏÓÚfl Ì‡ ‚ÓÁÏÓÊÌ˚Â ÌÂÚÓ˜ÌÓÒÚË ‚ ÓˆÂÌÍÂ
‚ÓÁ‡ÒÚ‡ ÔÓÓ‰, ËÒÍ‡ÊÂÌËfl ËÁ-Á‡ ÒÏÂÌ ÔÓÎflÌÓÒ-
ÚË, ‚ ˆÂÎÓÏ ÔÓÁËˆËË ÚÂÂÈÌÓ‚ Äè ÌÂ ‚˚ıÓ‰flÚ Á‡
ÔÂ‰ÂÎ˚ ÔË˝Í‚‡ÚÓË‡Î¸ÌÓÈ Ó·Î‡ÒÚË Ó·ÓËı ÔÓÎÛ-
¯‡ËÈ. àı ‡ÒÔÓÎÓÊÂÌËÂ ÏÂÊ‰Û ëË·ËÒÍÓÈ Ë ëÂ-
‚ÂÓ-äËÚ‡ÈÒÍÓÈ ÔÎËÚ‡ÏË, ‚ÂÓflÚÌÓ, ÏÓ„ÎÓ ÒÓı‡-
ÌflÚ¸Òfl Ì‡ ÔÓÚflÊÂÌËË ‰ÎËÚÂÎ¸ÌÓ„Ó ÔÂËÓ‰‡ ‚Â-
ÏÂÌË ÓÚ ÔÓÁ‰ÌÂ„Ó ËÙÂfl ‰Ó ÍÓÌˆ‡ ‡ÌÌÂ„Ó
ÍÂÏ·Ëfl, ˜ÚÓ ÓÚ‡Ê‡ÂÚ Ó·˘ÌÓÒÚ¸ Ë ˆÂÎÓÒÚÌÓÒÚ¸
„ÎÓ·‡Î¸ÌÓÈ ÒÚÛÍÚÛ˚ ˝ÚËı „ÂÓ·ÎÓÍÓ‚ ‚ ÛÍ‡Á‡Ì-
Ì˚È ˝Ú‡Ô „ÂÓÎÓ„Ë˜ÂÒÍÓÈ ËÒÚÓËË. èË ˝ÚÓÏ ÓÚÏÂ-
˜‡˛ÚÒfl ÁÌ‡˜ËÚÂÎ¸Ì˚Â ‚ÌÛÚËÔÎËÚÌ˚Â ‚‡˘ÂÌËfl
ÓÚ‰ÂÎ¸Ì˚ı „ÂÓ·ÎÓÍÓ‚ (ÚÂÂÈÌÓ‚) ·ÂÁ ÒÛ˘ÂÒÚ‚ÂÌ-
ÌÓ„Ó ¯ËÓÚÌÓ„Ó Ò‰‚Ë„‡ Ëı ÓÚÌÓÒËÚÂÎ¸ÌÓ ‰Û„ ‰Û-
„‡, ëè Ë ëäè.

é·˘ËÈ ÚÂÌ‰ ÒÏÂ˘ÂÌËfl ÚÂÂÈÌÓ‚ Ë ÔÎËÚ ÓÚ
ÔÓÚÂÓÁÓfl Í ÍÂÏ·Ë˛ Ó„‡ÌË˜Ë‚‡ÎÒfl ÔË˝Í‚‡ÚÓ-
Ë‡Î¸Ì˚ÏË ¯ËÓÚ‡ÏË Ó·ÓËı ÔÓÎÛ¯‡ËÈ. “èÓÏÂ-
ÊÛÚÓ˜Ì‡fl” Ô‡ÎÂÓ¯ËÓÚÌ‡fl ÔÓÁËˆËfl ÚÂÂÈÌÓ‚
ÄÏÛÒÍÓÈ ÔÎËÚ˚ ÏÂÊ‰Û ëË·ËÒÍÓÈ Ë ëÂ‚ÂÓ-äË-
Ú‡ÈÒÍÓÈ ÔÎËÚ‡ÏË („ÂÓ„‡ÙË˜ÂÒÍË “ÒÓı‡Ìfl˛˘‡fl-
Òfl” ‰Ó Ì‡ÒÚÓfl˘Â„Ó ‚ÂÏÂÌË) Ë ÓÚÌÓÒËÚÂÎ¸ÌÓ ÍÓÏ-
Ô‡ÍÚÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ÛÍ‡Á‡ÌÌ˚ı „ÂÓ·ÎÓÍÓ‚ (‰Îfl
ÔËÌflÚÓ„Ó Ì‡ÏË ‚‡Ë‡ÌÚ‡ ÔÓÎflÌÓÒÚË) ÏÓ„ÎË ÓÔÂ-
‰ÂÎflÚ¸Òfl Ëı ÔËÌ‡‰ÎÂÊÌÓÒÚ¸˛ Ì‡ ÔÓÚflÊÂÌËË ‚ÒÂ-
„Ó ÔÓÁ‰ÌÂ„Ó ÔÓÚÂÓÁÓfl ‚ÔÎÓÚ¸ ‰Ó ‡ÌÌÂ„Ó ÍÂÏ-
·Ëfl Í Â‰ËÌÓÏÛ ÒÛÔÂÍÓÌÚËÌÂÌÚÛ êÓ‰ËÌËË.

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ÔËÁÌ‡ÚÂÎ¸ÌÓÒÚ¸ ã.à. èÓ-
ÔÂÍÓ Á‡ ‚ÒÂ„‰‡ ·Î‡„ÓÊÂÎ‡ÚÂÎ¸Ì˚Â ÍÓÌÒÛÎ¸Ú‡ˆËË
ÔÓ „ÂÓÎÓ„Ë˜ÂÒÍËÏ ‚ÓÔÓÒ‡Ï, ‡ Ú‡ÍÊÂ ê. ùÌÍËÌÛ,
í. ToÒ‚ËÍÛ Ë M. ëÏÂÚ‡ÒÚÛ Á‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËfl ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ ÔË Ó·‡-
·ÓÚÍÂ Ô‡ÎÂÓÏ‡„ÌËÚÌ˚ı ‰‡ÌÌ˚ı.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà, „‡ÌÚ 06-05-96011 “ê_ÇÓÒÚÓÍ_Ä”.
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