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áÓÌ‡ ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë ÑÊÛ„‰ÊÛ-
Ó-ëÚ‡ÌÓ‚ÓÈ ÒÍÎ‡‰˜‡ÚÓÈ Ó·Î‡ÒÚË (Ñëëé) ÔÂ‰-
ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ „Ë„‡ÌÚÒÍÛ˛ ÁÓÌÛ ÚÂÍÚÓÌË˜ÂÒÍÓ„Ó
ÏÂÎ‡ÌÊ‡ (ËÒ. 1), ÍÓÚÓ‡fl ‚ÍÎ˛˜‡ÂÚ ä‡Î‡ÒÍËÈ,
äÛÛÎ¸ÚËÌÒÍËÈ, á‚ÂÂ‚ÒÍËÈ, ëÛÚ‡ÏÒÍËÈ, Ä˛ÏÍ‡Ì-
ÒÍËÈ Ë ÑÊÛ„‰ÊÛÒÍËÈ ÚÂÍÚÓÌË˜ÂÒÍËÂ ·ÎÓÍË, ÒÎÓ-
ÊÂÌÌ˚Â ÔÓÓ‰‡ÏË „‡ÌÛÎËÚÓ‚ÓÈ Ù‡ˆËË ÏÂÚ‡ÏÓ-
ÙËÁÏ‡. àÁÛ˜ÂÌËÂ „‡ÌÛÎËÚÓ‚˚ı ÍÓÏÔÎÂÍÒÓ‚ ÁÓÌ˚
ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë Ñëëé, Ë ‚ ÚÓÏ
˜ËÒÎÂ ‡Ò¯ËÙÓ‚Í‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÔÓfl‚-
ÎÂÌËfl ÏÂÚ‡ÏÓÙË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚ ‚ ËÒÚÓËË Ëı
„ÂÓÎÓ„Ë˜ÂÒÍÓ„Ó ‡Á‚ËÚËfl, fl‚ÎflÂÚÒfl ÍÎ˛˜ÓÏ Í ÔÓ-
ÌËÏ‡ÌË˛ ‰ËÌ‡ÏËÍË ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ̋ ÚËı ÍÛÔÌ˚ı
ÒÂ„ÏÂÌÚÓ‚ ÎËÚÓÒÙÂ˚ ‚ ‡ÌÌÂÏ ‰ÓÍÂÏ·ËË. Ç Ì‡-
ÒÚÓfl˘ÂÏ ÒÓÓ·˘ÂÌËË ‚ ˝ÚÓÏ ÔÎ‡ÌÂ ‡ÒÒÏ‡ÚË‚‡-
˛ÚÒfl ÂÁÛÎ¸Ú‡Ú˚ ‰‡ÚËÓ‚‡ÌËfl U–Pb-ÏÂÚÓ‰ÓÏ ÔÓ
Â‰ËÌË˜Ì˚Ï ÁÂÌ‡Ï ˆËÍÓÌ‡ ˜‡ÌÓÍËÚÓ‚ äÛÛÎ¸-
ÚËÌÒÍÓ„Ó ·ÎÓÍ‡.

Ç „ÂÓÎÓ„Ë˜ÂÒÍÓÏ ÒÚÓÂÌËË äÛÛÎ¸ÚËÌÒÍÓ„Ó
·ÎÓÍ‡ ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ˝Ì‰Â·ËÚÓ-„ÌÂÈÒ˚ Ë
‡ÁÌÓÓ·‡ÁÌ˚Â ÔÓ ÒÓÒÚ‡‚Û ÍËÒÚ‡ÎÎË˜ÂÒÍËÂ ÒÎ‡Ì-
ˆ˚ Ë „ÌÂÈÒ˚ ÍÛÛÎ¸ÚËÌÒÍÓÈ ÚÓÎ˘Ë, Ì‡ÍÓÔÎÂÌËÂ
ÍÓÚÓÓÈ Ò‚flÁ‡ÌÓ Ò ÔÓÁ‰ÌÂ‡ıÂÈÒÍËÏ ˝Ú‡ÔÓÏ „ÂÓ-
ÎÓ„Ë˜ÂÒÍÓ„Ó ‡Á‚ËÚËfl ÁÓÌ˚ ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ-
„Ó ˘ËÚ‡ Ë Ñëëé [1]. Ç Í‡˜ÂÒÚ‚Â Ó·˙ÂÍÚ‡ ‰Îfl „ÂÓ-
ıÓÌÓÎÓ„Ë˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ ·˚ÎË ‚˚·‡Ì˚
ÍÛÔÌÓÁÂÌËÒÚ˚Â ˜‡ÌÓÍËÚ˚, ÍÓÚÓ˚Â fl‚Îfl˛ÚÒfl
ÔÓ‰ÛÍÚ‡ÏË Ô‡ˆË‡Î¸ÌÓ„Ó ÔÎ‡‚ÎÂÌËfl ‰‚ÛÔËÓÍÒÂ-
ÌÓ‚˚ı „ÌÂÈÒÓ‚ ‚ ıÓ‰Â „‡ÌÛÎËÚÓ‚Ó„Ó ÏÂÚ‡ÏÓÙËÁ-
Ï‡ Ë, ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸, ËÒÔ˚Ú‡ÎË Ì‡ÎÓÊÂÌÌ˚Â ÒÚÛÍ-
ÚÛÌÓ-ÏÂÚ‡ÏÓÙË˜ÂÒÍËÂ ÔÂÓ·‡ÁÓ‚‡ÌËfl „‡ÌÛÎË-
ÚÓ‚ÓÈ Ù‡ˆËË. ñËÍÓÌ, ‚˚‰ÂÎÂÌÌ˚È ËÁ ˜‡ÌÓÍËÚ‡
(ÔÓ·‡ 843), ÔÂ‰ÒÚ‡‚ÎÂÌ ÚÂÏfl ÏÓÙÓÎÓ„Ë˜ÂÒÍËÏË
ÚËÔ‡ÏË ÍËÒÚ‡ÎÎÓ‚. ä I ÚËÔÛ (30%) ÓÚÌÂÒÂÌ˚ ÒÛ·-
Ë‰ËÓÏÓÙÌ˚Â, Á‡ÏÛÚÌÂÌÌ˚Â, ËÌÚÂÌÒË‚ÌÓ ÚÂ˘ËÌÓ-
‚‡Ú˚Â ÍËÒÚ‡ÎÎ˚ ÔËÁÏ‡ÚË˜ÂÒÍÓ„Ó Ó·ÎËÍ‡ ‚Ë¯ÌÂ-
‚Ó-ÍÓË˜ÌÂ‚Ó„Ó ˆ‚ÂÚ‡ Ò ÌËÁÍËÏ ‰‚ÛÔÂÎÓÏÎÂÌËÂÏ
Ë ˜ÂÁ‚˚˜‡ÈÌÓ ÒÎ‡·ÓÈ Î˛ÏËÌÂÒˆÂÌˆËÂÈ (ËÒ. 2).
ó‡ÒÚÓ Ì‡·Î˛‰‡ÂÚÒfl Ó·‡ÒÚ‡ÌËÂ ˆËÍÓÌ‡ I ÚËÔ‡

Ó·ÓÎÓ˜Í‡ÏË ÔÓÁ‡˜ÌÓ„Ó ̂ ËÍÓÌ‡ Ò‚ÂÚÎÓ-ÓÁÓ‚Ó-
„Ó ˆ‚ÂÚ‡ (ËÒ. 2). ñËÍÓÌ II ÚËÔ‡ (60%) ÔÂ‰ÒÚ‡‚-
ÎÂÌ ÒÛ·Ë‰ËÓÏÓÙÌ˚ÏË ÔÓÁ‡˜Ì˚ÏË Ë ÔÓÎÛÔÓÁ-
‡˜Ì˚ÏË ÍËÒÚ‡ÎÎ‡ÏË ÔËÁÏ‡ÚË˜ÂÒÍÓÈ, ÍÓÓÚÍÓ-
ÔËÁÏ‡ÚË˜ÂÒÍÓÈ Ë ËÁÓÏÂÚË˜ÌÓÈ ÙÓÏ (ËÒ. 2),
ÓÍ‡ÒÍ‡ ÍÓÚÓ˚ı ‚‡¸ËÛÂÚ ÓÚ ÓÁÓ‚ÓÈ ‰Ó ÚÂÏÌÓ-
‚Ë¯ÌÂ‚ÓÈ. ÑÎfl Ëı ‚ÌÛÚÂÌÌÂ„Ó ÒÚÓÂÌËfl ı‡‡Í-
ÚÂÌÓ ÔËÒÛÚÒÚ‚ËÂ “Ï‡„Ï‡ÚË˜ÂÒÍËı” ÁÓÌ‡Î¸Ì˚ı
fl‰Â, ËÏÂ˛˘Ëı ·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÛ˛ ÓÍ‡ÒÍÛ, Ë
Ó·ÓÎÓ˜ÂÍ Ò‚ÂÚÎÓ-ÓÁÓ‚Ó„Ó ˆ‚ÂÚ‡ Ò ‚˚ÒÓÍÓÈ Î˛-
ÏËÌÂÒˆÂÌˆËÂÈ Ë „Û·ÓÈ Ù‡„ÏÂÌÚ‡ÌÓÈ ÁÓÌ‡Î¸ÌÓ-
ÒÚ¸˛ (ËÒ. 2). å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÙÓÏËÓ‚‡ÌËÂ
ˆËÍÓÌ‡ ˝ÚÓ„Ó ÚËÔ‡ Ò‚flÁ‡ÌÓ Ò ÍËÒÚ‡ÎÎËÁ‡ˆËÂÈ ËÁ
‡ÒÔÎ‡‚‡. ä III ÚËÔÛ (10%) ÓÚÌÂÒÂÌ˚ ÒÛ·Ë‰ËÓ-
ÏÓÙÌ˚Â ÔÓÁ‡˜Ì˚Â ·ÂÒˆ‚ÂÚÌ˚Â ËÎË ·ÎÂ‰ÌÓ-
ÓÁÓ‚˚Â ÏÌÓ„ÓÔÎÓÒÍÓÒÚÌ˚Â ÍËÒÚ‡ÎÎ˚ ˆËÍÓÌ‡
ÒÛ·ËÁÓÏÂÚË˜ÌÓÈ ÙÓÏ˚ (ËÒ. 2). ñËÍÓÌ˚ ˝ÚÓ„Ó
ÚËÔ‡ Ó·Î‡‰‡˛Ú ÌÂÁÓÌ‡Î¸Ì˚Ï ËÎË ÒÎ‡·ÓÁÓÌ‡Î¸-
Ì˚Ï ÒÚÓÂÌËÂÏ, ‚˚ÒÓÍËÏ ‰‚ÛÔÂÎÓÏÎÂÌËÂÏ Ë ËÌ-
ÚÂÌÒË‚ÌÓÈ Î˛ÏËÌÂÒˆÂÌˆËÂÈ (ËÒ. 2). ÅÓÎ¸¯‡fl
˜‡ÒÚ¸ ÍËÒÚ‡ÎÎÓ‚ ˆËÍÓÌ‡ III ÚËÔ‡ Ó‰ÌÓÓ‰Ì‡, ÌÓ
ÓÚ‰ÂÎ¸Ì˚Â ÍËÒÚ‡ÎÎ˚ Ò‚ÂÚÎÓ-ÓÁÓ‚Ó„Ó ˆ‚ÂÚ‡ ÒÓ-
‰ÂÊ‡Ú fl‰‡ ·ÓÎÂÂ ÚÂÏÌÓÈ ÓÍ‡ÒÍË. é·‡ÁÓ‚‡ÌËÂ
ˆËÍÓÌ‡ III ÚËÔ‡ ÒÍÓÂÂ ‚ÒÂ„Ó Ò‚flÁ‡ÌÓ Ò ÔÓfl‚ÎÂ-
ÌËÂÏ Ì‡ÎÓÊÂÌÌ˚ı ÒÚÛÍÚÛÌÓ-ÏÂÚ‡ÏÓÙË˜ÂÒÍËı
ÔÂÓ·‡ÁÓ‚‡ÌËÈ, ÍÓÚÓ˚Â, Í‡Í ÒÎÂ‰ÛÂÚ ËÁ „ÂÓÎÓ-
„Ë˜ÂÒÍËı ‰‡ÌÌ˚ı, ÔÓÚÂÍ‡ÎË ‚ ÛÒÎÓ‚Ëflı „‡ÌÛÎË-
ÚÓ‚ÓÈ Ù‡ˆËË. ê‡ÁÏÂ˚ ÍËÒÚ‡ÎÎÓ‚ ̂ ËÍÓÌ‡ I ÚËÔ‡
‚‡¸ËÛ˛Ú ÓÚ 80 ‰Ó 300 ÏÍÏ (

 

K

 

Û‰Î

 

 = 2.5–3.0), ‡ II Ë
III ÚËÔÓ‚ – ÓÚ 50 ‰Ó 250 ÏÍÏ (

 

K

 

Û‰Î

 

 = 1.0–3.0 Ë 1.0–
2.5 ÏÍÏ).

ä‡Í ‚Ë‰ÌÓ ËÁ ËÒ. 3 Ë Ú‡·Î. 1, ÚÓ˜ÍË ÒÓÒÚ‡‚‡
ÚÂı Â‰ËÌË˜Ì˚ı ÁÂÂÌ ˆËÍÓÌ‡ II ÚËÔ‡ (‹ 1, 2, 4,
Ú‡·Î. 1) Ó·‡ÁÛ˛Ú ÎËÌË˛ Â„ÂÒÒËË, ‚ÂıÌÂÂ ÔÂÂ-
ÒÂ˜ÂÌËÂ ÍÓÚÓÓÈ Ò ÍÓÌÍÓ‰ËÂÈ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‚ÓÁ-
‡ÒÚÛ 2846 

 

± 

 

33 ÏÎÌ. ÎÂÚ, ‡ ÌËÊÌÂÂ – 2317 

 

±
±

 

 120 ÏÎÌ. ÎÂÚ (ëäÇé = 0.3). èË ˝ÚÓÏ ÚÓ˜Í‡ ËÁÓ-
ÚÓÔÌÓ„Ó ÒÓÒÚ‡‚‡ Ó‰ÌÓ„Ó ËÁ ÁÂÂÌ (‹ 1, Ú‡·Î. 1)
‡ÒÔÓÎ‡„‡ÂÚÒfl Ô‡ÍÚË˜ÂÒÍË Ì‡ ÍÓÌÍÓ‰ËË (ÒÚÂ-
ÔÂÌ¸ ‰ËÒÍÓ‰‡ÌÚÌÓÒÚË 0.56%), ‡ ÂÂ ‚ÓÁ‡ÒÚ
(

 

207

 

Pb/

 

206

 

Pb) ÒÓÒÚ‡‚ÎflÂÚ 2813 

 

± 

 

1 ÏÎÌ. ÎÂÚ. äÓÌÍÓ-
‰‡ÌÚÌ˚Ï ‚ÓÁ‡ÒÚÓÏ (2708 

 

± 

 

7 ÏÎÌ. ÎÂÚ, ëäÇé = 1.00,
‚ÂÓflÚÌÓÒÚ¸ 0.32) Ú‡ÍÊÂ ı‡‡ÍÚÂËÁÛ˛ÚÒfl 10 ·ÂÒ-
ˆ‚ÂÚÌ˚ı ÁÂÂÌ ˆËÍÓÌ‡ III ÚËÔ‡ (‹ 5, Ú‡·Î. 1). ùÚ‡
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ë‡Î¸ÌËÍÓ‚‡ 

 

Ë ‰

 

.

 

ÓˆÂÌÍ‡ ‚ÓÁ‡ÒÚ‡ ‚ ÔÂ‰ÂÎ‡ı ÔÓ„Â¯ÌÓÒÚË ÒÓ‚Ô‡-
‰‡ÂÚ Ò ‚ÓÁ‡ÒÚÓÏ (2732 

 

±

 

 14 ÏÎÌ. ÎÂÚ), ÓÔÂ‰ÂÎflÂ-
Ï˚Ï ‚ÂıÌËÏ ÔÂÂÒÂ˜ÂÌËÂÏ ‰ËÒÍÓ‰ËË, ÔÓÒÚÓÂÌ-
ÌÓÈ ‰Îfl ‚ÒÂı ÚÓ˜ÂÍ ËÁÓÚÓÔÌÓ„Ó ÒÓÒÚ‡‚‡ ˆËÍÓÌ‡
III ÚËÔ‡ (‹ 5–8, Ú‡·Î. 1); ÌËÊÌÂÂ ÔÂÂÒÂ˜ÂÌËÂ ÓÚ-
‚Â˜‡ÂÚ ‚ÓÁ‡ÒÚÛ 1828 

 

±

 

 31 ÏÎÌ. ÎÂÚ (ëäÇé = 0.94).
ùÚÓÈ ÊÂ ÎËÌËÂÈ Â„ÂÒÒËË ‡ÔÔÓÍÒËÏËÛÂÚÒfl ÚÓ˜Í‡
ÒÓÒÚ‡‚‡ ˆËÍÓÌ‡ I ÚËÔ‡, ÍÓÚÓ˚È ı‡‡ÍÚÂËÁÛÂÚÒfl
Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‰ËÒÍÓ‰‡ÌÚÌÓÒÚ¸˛ (‹ 9, Ú‡·Î. 1).
åÓÙÓÎÓ„Ë˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË ˆËÍÓÌ‡ I ÚË-
Ô‡, ÓÒÓ·ÂÌÌÓÒÚË Â„Ó ‚ÌÛÚÂÌÌÂ„Ó ÒÚÓÂÌËfl Ë ÔÓ-

‚˚¯ÂÌÌ˚Â ÔÓ Ò‡‚ÌÂÌË˛ Ò ˆËÍÓÌ‡ÏË ‰Û„Ëı ÚË-
ÔÓ‚ ÒÓ‰ÂÊ‡ÌËfl Û‡Ì‡ ÔÓÁ‚ÓÎfl˛Ú ÔÂ‰ÔÓÎ‡„‡Ú¸,
˜ÚÓ ÓÌ ·˚Î Ó·‡ÁÓ‚‡Ì Ì‡ Â„ÂÒÒË‚ÌÓÈ ÒÚ‡‰ËË Ì‡-
ÎÓÊÂÌÌÓ„Ó Ì‡ ˜‡ÌÓÍËÚ˚ ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌÓ„Ó
ÏÂÚ‡ÏÓÙËÁÏ‡. èË ˝ÚÓÏ ÌÂ ËÒÍÎ˛˜ÂÌÓ, ˜ÚÓ ˝ÚÓÚ
ˆËÍÓÌ ËÒÔ˚Ú‡Î ÁÌ‡˜ËÚÂÎ¸Ì˚Â ÔÓÚÂË ‡‰ËÓ„ÂÌ-
ÌÓ„Ó Ò‚ËÌˆ‡ ‚ ‡ÌÌÂÔÓÚÂÓÁÓÈÒÍÓÂ ‚ÂÏfl. 

ä‡Í ÛÊÂ ÓÚÏÂ˜‡ÎÓÒ¸ ‚˚¯Â, ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ
ı‡‡ÍÚÂËÒÚËÍË Ë ÓÒÓ·ÂÌÌÓÒÚË ‚ÌÛÚÂÌÌÂ„Ó ÒÚÓÂ-
ÌËfl ˆËÍÓÌ‡ II ÚËÔ‡ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó· Â„Ó Ï‡„Ï‡-
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êËÒ. 1.

 

 ëıÂÏ‡ ·ÎÓÍÓ‚Ó„Ó ÒÚÓÂÌËfl Á‡Ô‡‰ÌÓÈ ˜‡ÒÚË ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë ÁÓÌ˚ Â„Ó ÒÓ˜ÎÂÌÂÌËfl Ò ÑÊÛ„‰ÊÛÓ-ëÚ‡ÌÓ‚ÓÈ
ÒÍÎ‡‰˜‡ÚÓÈ Ó·Î‡ÒÚ¸˛ [1]. 

 

1

 

 – Í‡ÈÌÓÁÓÈÒÍËÂ ÓÚÎÓÊÂÌËfl; 

 

2

 

 – ÏÂÁÓÁÓÈÒÍËÂ, Ô‡ÎÂÓÁÓÈÒÍËÂ Ë ‚ÂıÌÂÔÓÚÂÓÁÓÈÒÍËÂ ÔÎ‡Ú-
ÙÓÏÂÌÌ˚Â ÓÚÎÓÊÂÌËfl; 

 

3

 

 – Û‰ÓÍ‡ÌÒÍËÈ ÍÓÏÔÎÂÍÒ; 

 

4

 

 – Ù‡ÌÂÓÁÓÈÒÍËÂ „‡ÌËÚÓË‰˚; 

 

5

 

 – „‡ÌËÚÓË‰˚ ÍÓ‰‡ÒÍÓ„Ó ÍÓÏ-
ÔÎÂÍÒ‡; 

 

6

 

 – ‡ÌÓÚÓÁËÚ˚; 

 

7

 

–

 

9

 

 – ÄÎ‰‡ÌÒÍËÈ ˘ËÚ: 

 

7

 

 – ó‡Ó-éÎÂÍÏËÌÒÍËÈ „ÂÓ·ÎÓÍ, 

 

8

 

 – ÁÓÌ‡ ÒÓ˜ÎÂÌÂÌËfl ó‡Ó-éÎÂÍÏËÌ-
ÒÍÓ„Ó Ë ÄÎ‰‡ÌÒÍÓ„Ó „ÂÓ·ÎÓÍÓ‚, 

 

9

 

 – á‡Ô‡‰ÌÓ-ÄÎ‰‡ÌÒÍËÈ ÏÂ„‡·ÎÓÍ ÄÎ‰‡ÌÒÍÓ„Ó „ÂÓ·ÎÓÍ‡. 

 

10

 

 – Å‡ÈÍ‡Î¸ÒÍ‡fl ÒÍÎ‡‰˜‡Ú‡fl
Ó·Î‡ÒÚ¸; 

 

11

 

 – ÑÊÛ„‰ÊÛÓ-ëÚ‡ÌÓ‚‡fl ÒÍÎ‡‰˜‡Ú‡fl Ó·Î‡ÒÚ¸; 

 

12

 

 – ÁÓÌ‡ ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë ÑÊÛ„‰ÊÛÓ-ëÚ‡ÌÓ-
‚ÓÈ ÒÍÎ‡‰˜‡ÚÓÈ Ó·Î‡ÒÚË; 

 

13

 

 – ‡Á˚‚Ì˚Â Ì‡Û¯ÂÌËfl; 

 

14

 

 – ÏÂÒÚÓ ÓÚ·Ó‡ ÔÓ·˚ ‰Îfl „ÂÓıÓÌÓÎÓ„Ë˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ.
áÓÌ˚ ‡Á˚‚Ì˚ı Ì‡Û¯ÂÌËÈ (ˆËÙ˚ ‚ ÍÛÊÍ‡ı): 1 – ÜÛËÌÒÍ‡fl, 2 – ó‡‡-íÓÍÍËÌÒÍ‡fl, 3 – í‡˚Ì-ûflıÒÍ‡fl, 4 – éÎÓ-
ÏÓÍËÚÒÍ‡fl, 5 – ÅÓÒ‡ÎËÌÒÍÓ-çÂÎ˛ÍËÌÒÍ‡fl, 6 – ÄÎ‰‡ÌÓ-äËÎËÂÒÍ‡fl. ÅÎÓÍË: I – á‡Ô‡‰ÌÓ-éÎÂÍÏËÌÒÍËÈ, II – ó‡ÒÍËÈ,
III – íÓÍÍËÌÒÍËÈ, IV – ó‡ÛÓ‰ËÌÒÍËÈ, V – éÎÓÏÓÍËÚÒÍËÈ, VI – ÇÓÒÚÓ˜ÌÓ-éÎÂÍÏËÌÒÍËÈ, VII – çËÏÌ˚ÒÍËÈ, VIII – ä‡-
Î‡ÒÍËÈ, IX – äÛÛÎ¸ÚËÌÒÍËÈ, X – á‚ÂÂ‚ÒÍËÈ.
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ÚË˜ÂÒÍÓÏ ÔÓËÒıÓÊ‰ÂÌËË. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÓˆÂÌÍÛ
‚ÓÁ‡ÒÚ‡ 2846 

 

±

 

 33 ÏÎÌ. ÎÂÚ, ÔÓÎÛ˜ÂÌÌÛ˛ ÔÓ ‚ÂıÌÂ-
ÏÛ ÔÂÂÒÂ˜ÂÌË˛ ‰ËÒÍÓ‰ËË, ÏÓÊÌÓ ‡ÒÒÏ‡ÚË-
‚‡Ú¸ Í‡Í ‚ÓÁ‡ÒÚ ÍËÒÚ‡ÎÎËÁ‡ˆËË ËÒıÓ‰Ì˚ı ‰Îfl
˜‡ÌÓÍËÚÓ‚ ‡ÒÔÎ‡‚Ó‚. Ç Í‡˜ÂÒÚ‚Â Ì‡Ë·ÓÎÂÂ ÚÓ˜-
ÌÓÈ ÓˆÂÌÍË ‚ÓÁ‡ÒÚ‡ ‡ÌÌÂ„Ó Ì‡ÎÓÊÂÌÌÓ„Ó ‚˚ÒÓ-
ÍÓÚÂÏÔÂ‡ÚÛÌÓ„Ó ÏÂÚ‡ÏÓÙËÁÏ‡ Ï˚ ÔËÌËÏ‡ÂÏ
‚ÓÁ‡ÒÚ ÍÓÌÍÓ‰‡ÌÚÌÓ„Ó “„‡ÌÛÎËÚÓ‚Ó„Ó” ˆËÍÓ-
Ì‡ – 2708 

 

±

 

 7 ÏÎÌ. ÎÂÚ. Ç ËÁÛ˜ÂÌÌÓÈ ÔÓ·Â ˜‡ÌÓ-
ÍËÚÓ‚ ÌÂ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ò‡ÏÓÒÚÓflÚÂÎ¸Ì‡fl „ÂÌÂ‡-
ˆËfl ˆËÍÓÌ‡, Ò‚flÁ‡ÌÌ‡fl Ò ·ÓÎÂÂ ÔÓÁ‰ÌËÏ ÏÂÚ‡ÏÓ-
ÙËÁÏÓÏ. é‰Ì‡ÍÓ ÂÒÚ¸ ‚ÒÂ ÓÒÌÓ‚‡ÌËfl ÔÓÎ‡„‡Ú¸, ̃ ÚÓ
˝ÚËÏ ÔÓˆÂÒÒÓÏ Ó·ÛÒÎÓ‚ÎÂÌ˚ ÔÓÚÂË ˆËÍÓÌÓÏ
‡‰ËÓ„ÂÌÌÓ„Ó Ò‚ËÌˆ‡.

èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚ ‡·ÓÚÂ Ë ÔÓÎÛ˜ÂÌÌ˚Â ‡ÌÂÂ
„ÂÓıÓÌÓÎÓ„Ë˜ÂÒÍËÂ ‰‡ÌÌ˚Â [1–6] ÔÓÁ‚ÓÎfl˛Ú ‚ ÁÌ‡-
˜ËÚÂÎ¸ÌÓÈ ÏÂÂ ÛÚÓ˜ÌËÚ¸ ÒÛ˘ÂÒÚ‚Û˛˘ËÂ ÔÂ‰ÒÚ‡‚-
ÎÂÌËfl Ó ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË „ÂÓÎÓ„Ë˜ÂÒÍËı ÒÓ·˚-
ÚËÈ ‚ ÁÓÌÂ ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë Ñëëé Ë
‚˚‰ÂÎËÚ¸ ‚ ÂÂ ËÒÚÓËË ÔÓ Í‡ÈÌÂÈ ÏÂÂ ˜ÂÚ˚Â
˝ÔËÁÓ‰‡ ‚˚ÒÓÍÓ„‡‰ÌÓ„Ó ÏÂÚ‡ÏÓÙËÁÏ‡. ä ÔÂ-
‚ÓÏÛ ËÁ ÌËı ÓÚÌÓÒËÚÒfl ÙÓÏËÓ‚‡ÌËÂ ˜‡ÌÓÍËÚ-
ÏË„Ï‡ÚËÚÓ‚ Ë Ô‡‡‡‚ÚÓıÚÓÌÌ˚ı ˜‡ÌÓÍËÚÓ‚, ‚ÓÁ-
‡ÒÚ ÍËÒÚ‡ÎÎËÁ‡ˆËË ÍÓÚÓ˚ı ÒÓÒÚ‡‚ÎflÂÚ 2846 ±
±

 

 

 

33 ÏÎÌ. ÎÂÚ. ëÎÂ‰ÛÂÚ Á‡ÏÂÚËÚ¸, ˜ÚÓ ÔÓ ‚ÓÁ‡ÒÚÛ
˝ÚÓ ÏÂÚ‡ÏÓÙË˜ÂÒÍÓÂ ÒÓ·˚ÚËÂ ÒÓÔÓÒÚ‡‚ËÏÓ Ò
ÙÓÏËÓ‚‡ÌËÂÏ Ì‡Ë·ÓÎÂÂ ‰Â‚ÌËı ˜‡ÌÓÍËÚÓ‚ Ë
„‡ÌËÚÓË‰Ó‚ Ñ‡Ï·ÛÍËÌÒÍÓ„Ó ·ÎÓÍ‡ Ñëëé [3]. ëÓ

‚ÚÓ˚Ï ˝ÔËÁÓ‰ÓÏ ÏÂÚ‡ÏÓÙËÁÏ‡ Ò‚flÁ‡Ì˚ ÒÚÛÍ-
ÚÛÌÓ-ÏÂÚ‡ÏÓÙË˜ÂÒÍËÂ ÔÂÓ·‡ÁÓ‚‡ÌËfl ˜‡ÌÓ-
ÍËÚÓ‚ ‚ ÛÒÎÓ‚Ëflı „‡ÌÛÎËÚÓ‚ÓÈ Ù‡ˆËË Ë Ó·‡ÁÓ‚‡-

 

200 ÏÍÏ

(‡)

(·)

100 ÏÍÏ 100 ÏÍÏ 200 ÏÍÏ 100 ÏÍÏ 100 ÏÍÏ

24 ÏÍÏ 21 ÏÍÏ 21 ÏÍÏ 19 ÏÍÏ

I ÚËÔ II ÚËÔ II ÚËÔ III ÚËÔ

I ÚËÔ II ÚËÔ II ÚËÔ
III ÚËÔ

Ò‚ÂÚÎÓ-ÓÁÓ‚˚È
III ÚËÔ

·ÂÒˆ‚ÂÚÌ˚È
III ÚËÔ

·ÂÒˆ‚ÂÚÌ˚È

 

êËÒ. 2.

 

 åËÍÓÙÓÚÓ„‡ÙËË ˆËÍÓÌ‡ ËÁ ˜‡ÌÓÍËÚÓ‚ (ÔÓ·‡ 843) äÛÛÎ¸ÚËÌÒÍÓ„Ó ·ÎÓÍ‡ ÁÓÌ˚ ÒÓ˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó
˘ËÚ‡ Ë Ñëëé: ‡ – ‚˚ÔÓÎÌÂÌÌ˚Â Ì‡ ÒÍ‡ÌËÛ˛˘ÂÏ ˝ÎÂÍÚÓÌÌÓÏ ÏËÍÓÒÍÓÔÂ ABT-55 (ÛÒÍÓfl˛˘ÂÂ Ì‡ÔflÊÂÌËÂ 20 ÍÇ);
· – ‚˚ÔÓÎÌÂÌÌ˚Â Ò ÔÓÏÓ˘¸˛ Í‡ÚÓ‰ÓÎ˛ÏËÌÂÒˆÂÌÚÌÓ„Ó ‰ÂÚÂÍÚÓ‡ Ì‡ ÒÍ‡ÌËÛ˛˘ÂÏ ˝ÎÂÍÚÓÌÌÓÏ ÏËÍÓÒÍÓÔÂ “Cam-
Scan” (ÛÒÍÓfl˛˘ÂÂ Ì‡ÔflÊÂÌËÂ 15 ÍÇ).
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33 ÏÎÌ. ÎÂÚ
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êËÒ. 3.

 

 ÑË‡„‡ÏÏ‡ Ò ÍÓÌÍÓ‰ËÂÈ ‰Îfl ˆËÍÓÌ‡ ËÁ ˜‡-
ÌÓÍËÚÓ‚ (ÔÓ·‡ 843) äÛÛÎ¸ÚËÌÒÍÓ„Ó ·ÎÓÍ‡ ÁÓÌ˚ ÒÓ-
˜ÎÂÌÂÌËfl ÄÎ‰‡ÌÒÍÓ„Ó ˘ËÚ‡ Ë Ñëëé. çÓÏÂ‡ Ì‡ Ë-
ÒÛÌÍÂ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÔÓfl‰ÍÓ‚˚Ï ÌÓÏÂ‡Ï ‚ Ú‡·Î. 1.

 

7
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ë‡Î¸ÌËÍÓ‚‡ 

 

Ë ‰

 

.

 

ÌËÂ ‚ ÌËı ˆËÍÓÌ‡ Ò ‚ÓÁ‡ÒÚÓÏ 2708

 

 ± 

 

7 ÏÎÌ. ÎÂÚ.
Ç ÚÂ˜ÂÌËÂ ÚÂÚ¸Â„Ó ˝ÔËÁÓ‰‡ ÏÂÚ‡ÏÓÙËÁÏ‡ ÔÓ-
ËÁÓ¯ÎÓ ‚ÌÂ‰ÂÌËÂ ËÌÚÛÁËÈ ˝Ì‰Â·ËÚÓ‚ ‰ÊÂÎÛÈ-
ÒÍÓ„Ó (2627

 

 ± 

 

16 ÏÎÌ. ÎÂÚ) Ë ˜‡ÌÓÍËÚÓ‚ ‡ÎÚÛ‡Î¸-
ÒÍÓ„Ó (2614

 

 ± 

 

7 ÏÎÌ. ÎÂÚ) ÍÓÏÔÎÂÍÒÓ‚ [1], ÔÂ‰¯Â-
ÒÚ‚Û˛˘ÂÂ ÒÚ‡ÌÓ‚ÎÂÌË˛ ä‡Î‡ÒÍÓ„Ó Ï‡ÒÒË‚‡
‡ÌÓÚÓÁËÚÓ‚ c ‚ÓÁ‡ÒÚÓÏ 2611

 

 ± 

 

38–2623

 

 ± 

 

23 ÏÎÌ.
ÎÂÚ [4]. ùÚÓ ÊÂ ÒÓ·˚ÚËÂ ‚˚fl‚ÎflÂÚÒfl Ë ‚ ÔÂ‰ÂÎ‡ı
Ñëëé. í‡Í, Ì‡ÔËÏÂ, ˜‡ÌÓÍËÚ˚ Ñ‡Ï·ÛÍËÌÒÍÓ-
„Ó ·ÎÓÍ‡ ËÒÔ˚Ú‡ÎË ÒÚÛÍÚÛÌÓ-ÏÂÚ‡ÏÓÙË˜ÂÒÍËÂ
ÔÂÓ·‡ÁÓ‚‡ÌËfl ‚ ıÓ‰Â Â„ËÓÌ‡Î¸ÌÓ„Ó ‚˚ÒÓÍÓ-
ÚÂÏÔÂ‡ÚÛÌÓ„Ó ÏÂÚ‡ÏÓÙËÁÏ‡ Ò ‚ÓÁ‡ÒÚÓÏ 2647

 

 ±
±

 

 

 

3 ÏÎÌ. ÎÂÚ [3]. ÇÓÁ‡ÒÚ ˜ÂÚ‚ÂÚÓ„Ó ˝ÔËÁÓ‰‡ ‚˚ÒÓ-
ÍÓÚÂÏÔÂ‡ÚÛÌÓ„Ó Â„ËÓÌ‡Î¸ÌÓ„Ó ÏÂÚ‡ÏÓÙËÁÏ‡
äÛÛÎ¸ÚËÌÒÍÓ„Ó ·ÎÓÍ‡, Ì‡ÎÓÊÂÌÌÓ„Ó Ì‡ ÔÓÓ‰˚
ä‡Î‡ÒÍÓ„Ó Ï‡ÒÒË‚‡, ÒÓÒÚ‡‚ÎflÂÚ 1849

 

 ± 

 

15 ÏÎÌ. ÎÂÚ
[4], ˜ÚÓ ÒÓÔÓÒÚ‡‚ËÏÓ Ò ÓˆÂÌÍ‡ÏË ‚ÓÁ‡ÒÚ‡, ÔÓÎÛ-

˜ÂÌÌ˚ÏË ‰Îfl ÔÓÒÎÂ‰ÌÂ„Ó ‚˚ÒÓÍÓ„‡‰ÌÓ„Ó ÔÂÓ·-
‡ÁÓ‚‡ÌËfl ̃ ‡ÌÓÍËÚÓ‚ (1884

 

 ± 

 

9 ÏÎÌ. ÎÂÚ) Ë ÔËÓÍ-
ÒÂÌ-ÔÓÎÂ‚Ó¯Ô‡ÚÓ‚˚ı ÊËÎ¸Ì˚ı ÏÂÚ‡ÒÓÏ‡ÚËÚÓ‚
(1896

 

 ± 

 

15 ÏÎÌ. ÎÂÚ) ‚ „‡ÌÛÎËÚ‡ı Ñ‡Ï·ÛÍËÌÒÍÓ„Ó
·ÎÓÍ‡ Ñëëé [3], ‡ Ú‡ÍÊÂ Ò ÓˆÂÌÍ‡ÏË ‚ÓÁ‡ÒÚ‡
ˆËÍÓÌ‡ ËÁ Ï‡ÙË˜ÂÒÍËı ‰‡ÂÍ ˝ÚÓ„Ó ·ÎÓÍ‡, ÏÂÚ‡-
ÏÓÙËÁÓ‚‡ÌÌ˚ı ‚ ÛÒÎÓ‚Ëflı „‡ÌÛÎËÚÓ‚ÓÈ Ù‡ˆËË
(1924

 

 ± 

 

24 ÏÎÌ. ÎÂÚ [6]). äÓÏÂ ÚÓ„Ó, ·ÎËÁÍËÂ ÓˆÂÌ-
ÍË ‚ÓÁ‡ÒÚ‡ ÔÓÎÛ˜ÂÌ˚ ‰Îfl ÔÓ‚ÚÓÌÓ„Ó „‡ÌÛÎËÚÓ-
‚Ó„Ó ÏÂÚ‡ÏÓÙËÁÏ‡ (1935

 

 ± 

 

35 ÏÎÌ. ÎÂÚ [5]), ÔÓfl‚-
ÎÂÌÌÓ„Ó ‚ ˆÂÌÚ‡Î¸ÌÓÈ ˜‡ÒÚË ëÛÚ‡ÏÒÍÓ„Ó ·ÎÓÍ‡.

èÂ‚˚Â ÚË ÏÂÚ‡ÏÓÙË˜ÂÒÍËı ÒÓ·˚ÚËfl, ÒÍÓÂÂ
‚ÒÂ„Ó, Ò‚flÁ‡Ì˚ Ò ‡Ï‡Î¸„‡Ï‡ˆËÂÈ Ë ÔÓÒÎÂ‰Û˛˘ÂÈ
ÍÓÎÎËÁËÂÈ ÚÂÂÈÌÓ‚, Ì˚ÌÂ ÔÂ‰ÒÚ‡‚Îfl˛˘Ëı ÒÓ·ÓÈ
ÔÓÁ‰ÌÂ‡ıÂÈÒÍÓÂ „‡ÌÛÎËÚÓ‚ÓÂ ÓÒÌÓ‚‡ÌËÂ Ñëëé, Ò
éÎÂÍÏÓ-ÄÎ‰‡ÌÒÍÓÈ ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÈ ÏËÍÓÔÎË-
ÚÓÈ. èÓÒÎÂ‰ÌÂÂ ÏÂÚ‡ÏÓÙË˜ÂÒÍÓÂ ÒÓ·˚ÚËÂ ıÓÓ¯Ó

 

í‡·ÎËˆ‡ 1. 

 

 êÂÁÛÎ¸Ú‡Ú˚ U–Pb-ËÁÓÚÓÔÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ Â‰ËÌË˜Ì˚ı ÁÂÂÌ ̂ ËÍÓÌ‡ ËÁ ̃ ‡ÌÓÍËÚÓ‚ äÛÛÎ¸ÚËÌÒÍÓ„Ó
·ÎÓÍ‡ (ÔÓ·‡ 843)

‹
Ô.Ô.

ê‡ÁÏÂ ÁÂÌ‡ 
(ÏÍÏ) Ë Â„Ó

ı‡‡ÍÚÂËÒÚËÍ‡

U
/P

b

 

a

 

àÁÓÚÓÔÌ˚Â ÓÚÌÓ¯ÂÌËfl

 

Rho

 

„

 

ÇÓÁ‡ÒÚ, ÏÎÌ. ÎÂÚ 

T
h/
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·
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P
b/
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P
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P
b/
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‚
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P
b/

 

23
5

 

U

 

20
6

 

P
b/

 

23
8

 

U

 

20
7

 

P
b/

 

20
6

 

P
b

1 >150, II, A 20% 1.68 0.27 4896 0.1983 

 

±
±

 

 1
0.0726 

 

±
±

 

 1
14.856 

 

±
±

 

 22
0.5432  

 

±
±

 

 8
0.96 2806 

 

±
±

 

 4
2797 

 

±
±

 

 5
2813 

 

±
±

 

 1

2 >100, II, A 50% 1.66 0.35 645 0.1903 

 

±
±

 

 5
0.0949 

 

±
±

 

 1
13.724  

 

±
±

 

 63
0.5230 

 

±
±

 

 24
0.86 2731 

 

±
±

 

 14
2712 

 

±
±

 

 12
2745 

 

±
±

 

 4

3 >150, II, A 40%, 
CLC

1.76 0.26 404 0.1949 

 

±
±

 

 5
0.0701 

 

±
±

 

 1
14.110 

 

±
±

 

 84
0.5251 

 

±
±

 

 32
0.90 2757 

 

±
±

 

 17
2721 

 

±
±

 

 16
2784 

 

±
±

 

 4

4 >150, II, A 50%, 2 
ÁÂÌ‡

1.67 0.66 1803 0.1812 

 

±
±

 

 4
0.2026 

 

±
±

 

 2
12.489 

 

±
±

 

 94
0.4998 

 

±
±

 

 36
0.96 2642 

 

±
±

 

 20
2613 

 

±
±

 

 19
2664 

 

±
±

 

 3

5 >150, III ·/ˆ‚,
Ä 10%, 10 ÁÂÂÌ 

1.47 0.70 342 0.1865 

 

±
±

 

 8
0.1935 

 

±
± 4

13.392  ±
± 84

0.5208 ±
± 30

0.76 2708 ±
± 17

2703 ±
± 16

2712 ±
± 7

6 >150, III ·/ˆ‚, 3 
ÁÂÌ‡

1.79 0.60 363 0.1782 ±
± 5

0.1658 ±
± 1

11.956 ±
± 72

0.4867 ±
± 29

0.90 2601 ±
± 16

2556 ±
± 15

2636 ±
± 4

7 >150, III ÓÁ., A 
30%, 12 ÁÂÂÌ

1.19 2.03 165 0.1772 ±
± 7

0.5589 ±
± 1

11.746 ±
± 74

0.4808 ±
± 30

0.79 2584 ±
± 16

2531 ±
± 16

2627 ±
± 7

8 >150, III ÓÁ.-
‚Ë¯Ì., Ä 60%, CLC

2.04 0.21 1195 0.1690 ±
± 4

0.0577 ±
± 1

10.605 ±
± 42

0.4552 ±
± 14

0.77 2489 ±
± 10

2418 ±
± 8

2548 ±
± 4

9 >150, I, A 40% 2.23 0.52 4808 0.1489 ±
± 1

0.1418 ±
± 1

8.246  ±
± 12

0.4016  ±
± 6

0.93 2258 ±
± 3

2176 ±
± 3

2334 ±
± 1

èËÏÂ˜‡ÌËÂ. a – Ï‡ÒÒ‡ ÁÂÌ‡ ˆËÍÓÌ‡ ÌÂ ÓÔÂ‰ÂÎflÎ‡Ò¸, U/Pb ÓÔÂ‰ÂÎÂÌÓ ‰Îfl ÛÒÎÓ‚ÌÓÈ Ì‡‚ÂÒÍË; · – ‡ÒÒ˜ËÚ‡ÌÓ ËÁ ÓÚÌÓ¯ÂÌËfl
208Pb/206Pb Ò Û˜ÂÚÓÏ ‚ÓÁ‡ÒÚ‡ ÔÓ 207Pb/206Pb; ‚ – ËÁÓÚÓÔÌ˚Â ÓÚÌÓ¯ÂÌËfl, ÒÍÓÂÍÚËÓ‚‡ÌÌ˚Â Ì‡ ·Î‡ÌÍ Ë Ó·˚˜Ì˚È Ò‚ËÌÂˆ;
„ – ÍÓ˝ÙÙËˆËÂÌÚ ÍÓÂÎflˆËË ÓÚÌÓ¯ÂÌËÈ 207Pb/235U–206Pb/238U; A 20% – ÍÓÎË˜ÂÒÚ‚Ó ‚Â˘ÂÒÚ‚‡, Û‰‡ÎÂÌÌÓÂ ‚ ÔÓˆÂÒÒÂ ‡˝Ó‡·-
‡ÁË‚ÌÓÈ Ó·‡·ÓÚÍË ˆËÍÓÌ‡ [8]; I, II, III – ÏÓÙÓÎÓ„Ë˜ÂÒÍËÈ ÚËÔ ˆËÍÓÌ‡; CLC – ‚˚·Ó Â‰ËÌË˜ÌÓ„Ó ÁÂÌ‡ ÓÒÛ˘ÂÒÚ‚ÎflÎÒfl Ò
ÔÓÏÓ˘¸˛ Í‡ÚÓ‰ÓÎ˛ÏËÌÂÒˆÂÌˆËË (CLC ÏÂÚÓ‰ [9]). ÇÂÎË˜ËÌ˚ Ó¯Ë·ÓÍ (2σ) ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÔÓÒÎÂ‰ÌËÏ ÁÌ‡˜‡˘ËÏ ˆËÙ‡Ï. Ç˚-
‰ÂÎÂÌËÂ ‡ÍˆÂÒÒÓÌÓ„Ó ̂ ËÍÓÌ‡ ÔÓ‚Ó‰ËÎÓÒ¸ ÔÓ ÒÚ‡Ì‰‡ÚÌÓÈ ÏÂÚÓ‰ËÍÂ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÚflÊÂÎ˚ı ÊË‰ÍÓÒÚÂÈ. Ç˚·‡ÌÌ˚Â ‰Îfl
U–Pb-„ÂÓıÓÌÓÎÓ„Ë˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÍËÒÚ‡ÎÎ˚ ˆËÍÓÌ‡ ÔÓ‰‚Â„‡ÎËÒ¸ ÏÌÓ„ÓÒÚÛÔÂÌ˜‡ÚÓÏÛ Û‰‡ÎÂÌË˛ ÔÓ‚ÂıÌÓÒÚÌ˚ı Á‡-
„flÁÌÂÌËÈ ‚ ÒÔËÚÂ, ‡ˆÂÚÓÌÂ Ë 1å HNO3. èË ˝ÚÓÏ ÔÓÒÎÂ Í‡Ê‰ÓÈ ÒÚÛÔÂÌË ÁÂÌÓ ˆËÍÓÌ‡ (ËÎË Â„Ó Ù‡„ÏÂÌÚ) ÔÓÏ˚‚‡ÎÓÒ¸
ÓÒÓ·Ó ˜ËÒÚÓÈ ‚Ó‰ÓÈ. ê‡ÁÎÓÊÂÌËÂ ˆËÍÓÌ‡ Ë ıËÏË˜ÂÒÍÓÂ ‚˚‰ÂÎÂÌËÂ Pb Ë U ÔÓ‚Ó‰ËÎËÒ¸ ÔÓ ÏÓ‰ËÙËˆËÓ‚‡ÌÌÓÈ ÏÂÚÓ‰ËÍÂ
í. äÓÛ [8]. ìÓ‚ÂÌ¸ ıÓÎÓÒÚÓ„Ó ÓÔ˚Ú‡ Á‡ ÔÂËÓ‰ ËÒÒÎÂ‰Ó‚‡ÌËÈ ÌÂ ÔÂ‚˚¯‡Î 30 Ô„ Pb. éÔÂ‰ÂÎÂÌËÂ ËÁÓÚÓÔÌÓ„Ó ÒÓÒÚ‡‚‡ Pb Ë
U ‚˚ÔÓÎÌÂÌÓ Ì‡ Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚÂ “Finnigan åAT-261” ‚ ÒÚ‡ÚË˜ÂÒÍÓÏ ÂÊËÏÂ ËÎË Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÌÌÓ„Ó ÛÏÌÓÊËÚÂÎfl (ÍÓ˝Ù-
ÙËˆËÂÌÚ ‰ËÒÍËÏËÌ‡ˆËË ‰Îfl Pb – 0.32 ± 0.11 aÂÏ). é·‡·ÓÚÍ‡ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‰‡ÌÌ˚ı ÔÓ‚Ó‰ËÎ‡Ò¸ ÔÓ ÔÓ„‡ÏÏ‡Ï “PbDAT”
[10] Ë “ISOPLOT” [11]. èË ‡Ò˜ÂÚÂ ‚ÓÁ‡ÒÚ‡ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ó·˘ÂÔËÌflÚ˚Â ÁÌ‡˜ÂÌËfl ÍÓÌÒÚ‡ÌÚ ‡ÒÔ‡‰‡ Û‡Ì‡ [12]. èÓÔ‡‚ÍË
Ì‡ Ó·˚˜Ì˚È Ò‚ËÌÂˆ ‚‚Â‰ÂÌ˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÏÓ‰ÂÎ¸Ì˚ÏË ‚ÂÎË˜ËÌ‡ÏË [13]. ÇÒÂ Ó¯Ë·ÍË ÔË‚Â‰ÂÌ˚ Ì‡ ÛÓ‚ÌÂ 2σ.
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Û‚flÁ˚‚‡ÂÚÒfl Ò ÔË˜ÎÂÌÂÌËÂÏ ÑÊÛ„‰ÊÛÓ-ëÚ‡ÌÓ‚ÓÈ
ÍÓÌÚËÌÂÌÚ‡Î¸ÌÓÈ ÔÎËÚ˚ Í ëË·ËÒÍÓÏÛ Í‡ÚÓÌÛ
[3] Ë Ò ÙÓÏËÓ‚‡ÌËÂÏ „ÎÓ·‡Î¸ÌÓÈ ÒËÒÚÂÏ˚ ÍÓÎ-
ÎËÁËÓÌÌ˚ı ÓÓ„ÂÌÓ‚ Ë Ó‰ÌÓ„Ó ËÁ ‰Â‚ÌÂÈ¯Ëı ÒÛ-
ÔÂÍÓÌÚËÌÂÌÚÓ‚ [7].

àÒÒÎÂ‰Ó‚‡ÌËfl ‚˚ÔÓÎÌÂÌ˚ ÔË ÔÓ‰‰ÂÊÍÂ
êîîà (ÔÓÂÍÚ˚ 00–05–72011, 02–05–64209, 02–
05–65086, 03–05–64893, 04–05–64810), ç‡Û˜ÌÓÈ
¯ÍÓÎ˚ çò-615.2003.05, èÓ„‡ÏÏ ÙÛÌ‰‡ÏÂÌ-
Ú‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ éçá êÄç ‹ 7, 8 Ë îÓÌ‰‡
ÒÓ‰ÂÈÒÚ‚Ëfl ÓÚÂ˜ÂÒÚ‚ÂÌÌÓÈ Ì‡ÛÍÂ.
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