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ä‡Í ËÁ‚ÂÒÚÌÓ, Ì‡Ë·ÓÎÂÂ ‚‡ÊÌ˚Â ÔÓÒÚ˜ÂÌÓ-
·˚Î¸ÒÍËÂ Ì‡Û˜Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl Í‡Ò‡ÎËÒ¸ ÏÂ‰Ë-
ˆËÌÒÍËı Ë ‡‰Ë‡ˆËÓÌÌÓ-„Ë„ËÂÌË˜ÂÒÍËı ‡ÒÔÂÍÚÓ‚,
‡ Ú‡ÍÊÂ ÔÓËÒÍ‡ ÔÛÚÂÈ ÏËÌËÏËÁ‡ˆËË ÔÓÒÎÂ‰ÒÚ‚ËÈ
Í‡Ú‡ÒÚÓÙ˚. ÇÏÂÒÚÂ Ò ÚÂÏ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‡‰ËÓ‡Í-
ÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÔÓÁ‚ÓÎËÎÓ „ÎÛ·ÊÂ ËÁÛ˜ËÚ¸
ÓÒÓ·ÂÌÌÓÒÚË ÏË„‡ˆËË ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ ˝ÍÓÎÓ„Ë-
˜ÂÒÍËı ÒËÒÚÂÏ‡ı Ë ÚÂÏ Ò‡Ï˚Ï ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÔÓÔÓÎ-
ÌËÚ¸ Ó·˘ËÈ ·‡„‡Ê ÁÌ‡ÌËÈ ÔÓ ÔÓ·ÎÂÏ‡Ï ‡‰Ë‡ˆË-
ÓÌÌÓÈ ˝ÍÓÎÓ„ËË. é‰Ì‡ÍÓ ‚Ó ÏÌÓ„Ëı Ó·Î‡ÒÚflı ÁÌ‡-
ÌËÈ Â˘Â Ó˜ÂÌ¸ ÏÌÓ„Ó ‚ÓÔÓÒÓ‚, Ê‰Û˘Ëı Ò‚ÓÂ„Ó
ËÁÛ˜ÂÌËfl. èËÏÂ Ú‡ÍÓÈ Ó·Î‡ÒÚË – ‡‰Ë‡ˆËÓÌÌ‡fl
˝ÍÓÎÓ„Ëfl ÔÚËˆ. Ñ‡ÊÂ ÒÔÛÒÚfl ‰‚‡ ‰ÂÒflÚËÎÂÚËfl ÓÒ-
ÌÓ‚Û ÂÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÈ ÒÓÒÚ‡‚Îfl˛Ú ÁÌ‡ÌËfl, ÔÓÎÛ-
˜ÂÌÌ˚Â Â˘Â ‚ 50–80-ı „Ó‰‡ı ÔÓ¯ÎÓ„Ó ‚ÂÍ‡. ÑÓ-
ÒÚ‡ÚÓ˜ÌÓ ÒÍ‡Á‡Ú¸, ˜ÚÓ ËÁ Ú˚Òfl˜ ÍÌË„ Ë ÒÚ‡ÚÂÈ Ó
“ÔÓÒÚ˜ÂÌÓ·˚Î¸ÒÍÓÏ” ‡‰ËÓ‡ÍÚË‚ÌÓÏ Á‡„flÁÌÂ-

ÌËË ·ËÓÎÓ„Ë˜ÂÒÍËı Ó·˙ÂÍÚÓ‚ ÎË¯¸ ÓÍÓÎÓ 20 ÔÓ-
Ò‚fl˘ÂÌÓ ÔÚËˆ‡Ï. 

èÂ‚˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl Í‡Ò‡ÎËÒ¸ „Î‡‚Ì˚Ï Ó·‡-
ÁÓÏ ÓˆÂÌÍË Ó·˘Â„Ó ÛÓ‚Ìfl Á‡„flÁÌÂÌËfl ÔÂÌ‡Ú˚ı
Ë ÁÌ‡˜ÂÌËfl ÔÓÒÎÂ‰ÌËı ‚ ÔÂÂÌÓÒÂ ‡‰ËÓ‡ÍÚË‚ÌÓ-
ÒÚË. Ç ˜‡ÒÚÌÓÒÚË, ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ, ıÓÚfl
ÔÚËˆ˚ Ë fl‚Îfl˛ÚÒfl ‚‡ÊÌ˚Ï ÔÛÚÂÏ ‚˚ÌÓÒ‡ ‡‰ËÓ-
‡ÍÚË‚ÌÓÒÚË Á‡ ÔÂ‰ÂÎ˚ óÂÌÓ·˚Î¸ÒÍÓÈ ÁÓÌ˚ (‰Ó
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90

 

Sr ÂÊÂ„Ó‰ÌÓ), ˝ÚÓ ÌË-
˜ÚÓÊÌÓ Ï‡Î˚È ÔÓÚÓÍ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÚÂÏ, ˜ÚÓ ‚˚-
ÌÓÒËÚÒfl, Ì‡ÔËÏÂ, Ò ‚Ó‰ÓÈ [1, 2]. Ñ‡ÊÂ ‚ 1986–
1988 „„. Á‡„flÁÌÂÌËÂ ÔÚËˆ, ÁËÏÛ˛˘Ëı ‚ á‡Ô‡‰ÌÓÈ
Ö‚ÓÔÂ, Í‡Í Ô‡‚ËÎÓ, ÌÂ ÔÂ‚˚¯‡ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌ-
ÌÓ„Ó ÍÓÌÚÓÎ¸ÌÓ„Ó ÛÓ‚Ìfl (600 ÅÍ/Í„) [3–8]. Ç ÚÓ
ÊÂ ‚ÂÏfl ‚‡Ë‡ˆËË ÁÌ‡˜ÂÌËÈ Û‰ÂÎ¸ÌÓÈ ‡ÍÚË‚ÌÓ-
ÒÚË 

 

90

 

Sr Ë 

 

137

 

Cs ‰ÓÒÚË„‡ÎË ‰‚Ûı-ÚÂı ÔÓfl‰ÍÓ‚ ‚Â-
ÎË˜ËÌ Í‡Í Ì‡ ÚÂËÚÓËflı, ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔË-
ÎÂ„‡˛˘Ëı Í óÄùë, Ú‡Í Ë Ì‡ ÚÂËÚÓËflı, Û‰‡ÎÂÌ-
Ì˚ı Ì‡ ÒÓÚÌË ÍËÎÓÏÂÚÓ‚ [1, 9–12]. Ñ‡ÌÌ˚Â
Ù‡ÍÚ˚ Ó·˙flÒÌflÎËÒ¸ ‚ÎËflÌËÂÏ ‚Ë‰Ó‚˚ı Ë ÒÂÁÓÌ-
Ì˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÔËÚ‡ÌËfl ÔÚËˆ, ‡ÁÎË˜ËflÏË ‚ Á‡-
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ê‡‰ËÓ‡ÍÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÏÂÎÍËı ÔÚËˆ (484 ÓÒÓ·Ë, 44 ‚Ë‰‡) ·˚ÎÓ ËÒÒÎÂ‰Ó‚‡ÌÓ ‚ óÂÌÓ·˚Î¸ÒÍÓÈ
ÁÓÌÂ (ìÍ‡ËÌ‡) ‚ 2003–2005 „„. Ç‡Ë‡ˆËË ÁÌ‡˜ÂÌËÈ Û‰ÂÎ¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË 

 

90

 

Sr Ë 

 

137

 

Cs ‰ÓÒÚË„‡ÎË ÚÂı-
˜ÂÚ˚Âı ÔÓfl‰ÍÓ‚ ‚ÂÎË˜ËÌ˚ ‰‡ÊÂ Ì‡ Ó‰ÌÓÏ Û˜‡ÒÚÍÂ, ‡ Ï‡ÍÒËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÒÓÒÚ‡‚ÎflÎË ÒÓÚÌË
ÅÍ/„ Ì‡ ˆÂÌÚ‡Î¸Ì˚ı Û˜‡ÒÚÍ‡ı ÁÓÌ˚. ç‡Ë·ÓÎ¸¯ÂÂ Á‡„flÁÌÂÌËÂ ı‡‡ÍÚÂÌÓ ‰Îfl ÔÚËˆ ‚ ÒÂÁÓÌ „ÌÂÁ‰Ó-
‚‡ÌËfl Ë Û ÓÒÂ‰Î˚ı ‚Ë‰Ó‚, ÚÓ„‰‡ Í‡Í ÏË„‡ÌÚ˚ fl‚Îfl˛ÚÒfl Ì‡Ë·ÓÎÂÂ “˜ËÒÚ˚ÏË”. àÁÏÂÌÂÌËÂ Á‡„flÁÌÂ-
ÌËfl ‚ ÚÂ˜ÂÌËÂ „Ó‰‡ ÓÚ‡Ê‡ÂÚ ÒÂÁÓÌÌ˚Â Ë Í‡ÚÍÓ‚ÂÏÂÌÌ˚Â ÔÂÂÏÂÌ˚ ‚ ‰ËÂÚÂ Ë ÔÓ‚Â‰ÂÌËË ÔÚËˆ. Ç
ÒÂÁÓÌ ‡ÁÏÌÓÊÂÌËfl Ò‡ÏÍË ËÏÂ˛Ú ·ÓÎÂÂ ‚˚ÒÓÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË 

 

90

 

Sr, ‡ ÔÓ Ì‡ÍÓÔÎÂÌË˛ 

 

137

 

Cs
ÔÓÎÓ‚˚Â ‡ÁÎË˜Ëfl ÓÚÒÛÚÒÚ‚Û˛Ú. Ç ‰Û„ËÂ ÒÂÁÓÌ˚ „Ó‰‡, ÂÒÎË Ò‡Ïˆ˚ Ë Ò‡ÏÍË ÊË‚ÛÚ ‚ ÔÓ‰Ó·Ì˚ı ÛÒÎÓ-
‚Ëflı Ë ËÏÂ˛Ú ÒıÓÊÂÂ ÏË„‡ˆËÓÌÌÓÂ ÔÓ‚Â‰ÂÌËÂ, Ëı ‡‰ËÓ‡ÍÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÌÂ ‡ÁÎË˜‡ÂÚÒfl. ÉÌÂÁ-
‰Ó‚˚Â ÔÚÂÌˆ˚ Ë ÒÎÂÚÍË, Í‡Í Ô‡‚ËÎÓ, ËÏÂ˛Ú ·ÓÎÂÂ ‚˚ÒÓÍËÂ ÛÓ‚ÌË Á‡„flÁÌÂÌËfl 

 

90

 

Sr, ˜ÂÏ ‚ÁÓÒÎ˚Â
ÔÚËˆ˚, ‡ ÔÓ Ì‡ÍÓÔÎÂÌË˛ 

 

137

 

Cs Ô‡ÍÚË˜ÂÒÍË ÌÂ ‡ÁÎË˜‡˛ÚÒfl. èÓ ÒÓ‚ÓÍÛÔÌÓÒÚË ÒÓ·ÒÚ‚ÂÌÌ˚ı Ë ÎËÚÂ-
‡ÚÛÌ˚ı ‰‡ÌÌ˚ı ÔÂ‰ÔÓÎÓÊÂÌÓ, ̃ ÚÓ ÔÂËÓ‰ ÔÓÎÛ‚˚‚Â‰ÂÌËfl 

 

137

 

Cs Û ÏÂÎÍËı ÔÚËˆ ÒÓÒÚ‡‚ÎflÂÚ 1–2 ÒÛÚ,
‡ 

 

90

 

Sr – 5–10 ÒÛÚ; ‰ËÌ‡ÏË˜ÂÒÍÓÂ ‡‚ÌÓ‚ÂÒËÂ Ó·ÏÂÌ‡ ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ Ó„‡ÌËÁÏÂ ‰ÓÒÚË„‡ÂÚÒfl ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ ˜ÂÂÁ 4–7 Ë 17–34 ÒÛÚ ÔÓÒÎÂ ÔËÎÂÚ‡ ÔÚËˆ Ì‡ Á‡„flÁÌÂÌÌ˚È Û˜‡ÒÚÓÍ. ëÂ‰Ë ËÁÛ˜ÂÌÌ˚ı 44 ‚Ë-
‰Ó‚ ÚÓÎ¸ÍÓ Û ÚÂı, ÍÓÚÓ˚Â ‡Á˚ÒÍË‚‡˛Ú ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı ‚ ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜‚˚ ËÎË ÎÂÒÌÓÈ ÔÓ‰ÒÚËÎ-
ÍÂ (‰ÓÁ‰˚), Ì‡ÍÓÔÎÂÌËÂ 

 

90

 

Sr Ë 

 

137

 

Cs ·˚ÎÓ Á‡ÏÂÚÌÓ ‚˚¯Â. ì ÓÒÚ‡Î¸Ì˚ı ÔÚËˆ ‚ Ò‚flÁË Ò ÌÂ·ÓÎ¸¯ËÏË
‡ÁÏÂ‡ÏË ‚Ë‰Ó‚˚ı ‚˚·ÓÓÍ ‚Ë‰ÓÒÔÂˆËÙË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ‚ Ì‡ÍÓÔÎÂÌËË ‡‰ËÓÌÛÍÎË‰Ó‚ ÔÓÍ‡ ÌÂ
Ó·Ì‡ÛÊÂÌ˚. 
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„flÁÌÂÌËË Û˜‡ÒÚÍÓ‚ Ó·ËÚ‡ÌËfl, ÔÓÎÓ‚ÓÁ‡ÒÚÌ˚ÏË
‡ÁÎË˜ËflÏË ‚ Ì‡ÍÓÔÎÂÌËË ‡‰ËÓÌÛÍÎË‰Ó‚, Ë ‡Á-
ÎË˜ËflÏË ÏÂÊ‰Û ÓÒÂ‰Î˚ÏË Ë ÏË„ËÛ˛˘ËÏË ÔÚË-
ˆ‡ÏË. äÓÏÂ ÚÓ„Ó, ·˚ÎÓ ÓÚÏÂ˜ÂÌÓ ÒÌËÊÂÌËÂ Á‡-
„flÁÌÂÌËfl ÔÚËˆ ‚ ÔÂËÓ‰ Ò 1986 ÔÓ 1993 „. [5, 6, 9,
10, 13].

í‡ÍËÏ Ó·‡ÁÓÏ, Ï‡ÚÂË‡Î˚ ÔÂ‚˚ı ÎÂÚ ÔÓÁ‚Ó-
ÎËÎË ÓÔËÒ‡Ú¸ Ó·˘ËÈ ÔÓfl‰ÓÍ ÁÌ‡˜ÂÌËÈ ‡‰ËÓ‡Í-
ÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÚËˆ, ÏÌÓ„ÓÎÂÚÌËÂ Ë ÒÂÁÓÌ-
Ì˚Â ÚÂÌ‰ÂÌˆËË, ÒËÚÛ‡ˆË˛ ‚ ‡ÁÌ˚ı Â„ËÓÌ‡ı Ö‚-
ÓÔ˚, ÌÂÍÓÚÓ˚Â ÏÓÏÂÌÚ˚ ‚ „ÌÂÁ‰Ó‚ÓÈ ˝ÍÓÎÓ„ËË
ÔÚËˆ Ë ÏÌÓ„ÓÂ ‰Û„ÓÂ. é‰Ì‡ÍÓ ·ÓÎ¸¯ËÌÒÚ‚Ó ÓˆÂ-
ÌÓÍ ·‡ÁËÓ‚‡ÎÓÒ¸ Ì‡ Ó„‡ÌË˜ÂÌÌÓÈ ËÎË ÔÂ‰‚‡Ë-
ÚÂÎ¸ÌÓÈ ËÌÙÓÏ‡ˆËË, ÌÂÍÓÚÓ˚Â ‚˚‚Ó‰˚ ·˚ÎË
ÔÓÚË‚ÓÂ˜Ë‚˚ ËÎË Ï‡ÎÓÓ·ÓÒÌÓ‚‡ÌÌ˚, ‡ ÏÌÓ„ËÂ
‡ÒÔÂÍÚ˚ ‚ÓÓ·˘Â ÓÒÚ‡‚‡ÎËÒ¸ ÌÂËÁÛ˜ÂÌÌ˚ÏË.
ÅÓÎ¸¯‡fl ˜‡ÒÚ¸ ËÁ‚ÂÒÚÌ˚ı ÔÛ·ÎËÍ‡ˆËÈ ÔÓ ÒÛÚË Í‡-
Ò‡Î‡Ò¸ ÚÓÎ¸ÍÓ ÓıÓÚÌË˜¸Ëı ÍÛÔÌ˚ı ÔÚËˆ (ÛÚÍË,
ÍÛÎËÍË, ÍÛÓÔ‡ÚÍË, ‰ÓÁ‰˚), ÚÓ„‰‡ Í‡Í ÔÓ ÏÂÎÍËÏ
‚Ë‰‡Ï, ÒÓÒÚ‡‚Îfl˛˘ËÏ ÓÒÌÓ‚Û Ì‡ÒÂÎÂÌËfl ÔÂÌ‡-
Ú˚ı Ë ËÏÂ˛˘ËÏ ‰Û„ÓÈ ÛÓ‚ÂÌ¸ ÏÂÚ‡·ÓÎËÁÏ‡, ÒÛ-
˘ÂÒÚ‚Ó‚‡ÎË ÎË¯¸ Â‰ËÌË˜Ì˚Â ÒÓÓ·˘ÂÌËfl. ç‡ÍÓ-
ÌÂˆ, ËÌÙÓÏ‡ˆËË ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ËÁ óÂÌÓ-
·˚Î¸ÒÍÓÈ ÁÓÌ˚ ·˚ÎÓ ‚ÓÓ·˘Â Ó˜ÂÌ¸ Ï‡ÎÓ. é‰Ì‡ÍÓ
ËÏÂÌÌÓ Ú‡Ï, ·Î‡„Ó‰‡fl ‚˚ÒÓÍËÏ ÛÓ‚ÌflÏ Á‡„flÁ-
ÌÂÌËfl, ÒÎÓÊËÎËÒ¸ Ì‡Ë·ÓÎÂÂ ·Î‡„ÓÔËflÚÌ˚Â ÛÒÎÓ-

‚Ëfl ‰Îfl ËÁÛ˜ÂÌËfl ‡‰Ë‡ˆËÓÌÌÓÈ ˝ÍÓÎÓ„ËË ˝ÚÓÈ
„ÛÔÔ˚. Ç Ò‚flÁË Ò ˝ÚËÏ ‚ 2003–2005 „„. Ì‡ÏË ·˚Î
ÔÓ‚Â‰ÂÌ ÍÓÏÔÎÂÍÒ ÔÓÎÂ‚˚ı Ë Î‡·Ó‡ÚÓÌ˚ı ‡-
·ÓÚ Ò ˆÂÎ¸˛ ËÁÛ˜ÂÌËfl ÓÒÓ·ÂÌÌÓÒÚÂÈ Ì‡ÍÓÔÎÂÌËfl

 

90

 

Sr Ë 

 

137

 

Cs ‚ Ó„‡ÌËÁÏÂ ÏÂÎÍËı ÔÚËˆ, Ó·ËÚ‡˛˘Ëı
‚ óÂÌÓ·˚Î¸ÒÍÓÈ ÁÓÌÂ (óá).

 

åÄíÖêàÄãõ à åÖíéÑàäÄ

 

Ç˚·Ó Û˜‡ÒÚÍÓ‚ ‰Îfl ÓÚÎÓ‚‡ ÔÚËˆ ÓÒÛ˘ÂÒÚ‚Îfl-
ÎË ÔÓ ‡‰Ë‡ˆËÓÌÌ˚Ï (ÌËÊÌËÈ ÔÂ‰ÂÎ ‰ÂÚÂÍÚËÛÂ-
ÏÓÈ ‡ÍÚË‚ÌÓÒÚË) Ë ·ËÓÚÓÔË˜ÂÒÍËÏ ÍËÚÂËflÏ
(‚ÓÁÏÓÊÌÓÒÚ¸ ÓÚÎÓ‚ËÚ¸ ‰ÓÒÚ‡ÚÓ˜ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó
ÔÚËˆ). Ç ÓÒÌÓ‚ÌÓÏ ̋ ÚÓ ·˚ÎË ÎÂÒÌ˚Â Ë ÔÓÎÛÎÂÒÌ˚Â
Û˜‡ÒÚÍË ‚ ÔÂ‰ÂÎ‡ı 3–5 ÍÏ ÓÚ ‡‚‡ËÈÌÓ„Ó Â‡ÍÚÓ-
‡ Ò ‡ÁÎË˜‡˛˘ËÏËÒfl ‡‰Ë‡ˆËÓÌÌ˚ÏË ÛÒÎÓ‚ËflÏË
(Ú‡·Î. 1, ËÒ. 1).

éˆÂÌÍÛ ÔÎÓÚÌÓÒÚË ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂ-
ÌËfl ÚÂËÚÓËË (
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) ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔÓ
Ï‡ÚÂË‡Î‡Ï ‡˝Ó„‡ÏÏ‡Ò˙ÂÏÍË óá 1992 „. (àÌÒÚË-
ÚÛÚ ‡‰ËÓ˝ÍÓÎÓ„ËË ìÍÄÄç, çíñ çèé “èË-
ÔflÚ¸”) Ò ÔÓÔ‡‚ÍÓÈ Ì‡ „Ó‰ ÓÚÎÓ‚‡ ÔÚËˆ. ë ÔÓÏÓ-
˘¸˛ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó Í‡ÚÓ„‡ÙË˜ÂÒÍÓ„Ó ÔË-
ÎÓÊÂÌËfl (MapInfo Prof.) ËÁ ·‡Á˚ ‰‡ÌÌ˚ı
ÓÒÛ˘ÂÒÚ‚ÎflÎË ‚˚·ÓÍÛ ÁÌ‡˜ÂÌËÈ, ÔÓÔ‡‰‡˛˘Ëı ‚
ÍÛ„ Ò ˆÂÌÚÓÏ ‚ ÚÓ˜ÍÂ ÓÚÎÓ‚‡ ÔÚËˆ Ë ‡‰ËÛÒÓÏ

 

êËÒ. 1.

 

 ëıÂÏ‡ ‡ÒÔÓÎÓÊÂÌËfl Û˜‡ÒÚÍÓ‚ ÓÚÎÓ‚‡ ÔÚËˆ.
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500 Ï. í‡ÍÓÈ ÔÓ‰ıÓ‰ ÓÒÌÓ‚˚‚‡ÎÒfl Ì‡ ‰ÓÔÛ˘ÂÌËË,
˜ÚÓ ÔÚËˆ˚ ÌÂ ÔÓÍË‰‡ÎË ˝ÚÛ ÔÎÓ˘‡‰ÍÛ ‚ ÚÂ˜ÂÌËÂ
ÏÂÒflˆ‡ ‰Ó ÓÚÎÓ‚‡ Ë ‡‚ÌÓ‚ÂÓflÚÌÓ ÔÓÒÂ˘‡ÎË ‚ÒÂ
ÂÂ ÚÓ˜ÍË. çÂÒÓÏÌÂÌÌÓ, ‚ ÔÂËÓ‰ ‡ÁÏÌÓÊÂÌËfl
ÏÂÎÍËÂ ÔÚËˆ˚ ËÒÔÓÎ¸ÁÛ˛Ú ÏÂÌ¸¯ËÈ ÔÓ ‡ÁÏÂ‡Ï
„ÌÂÁ‰Ó‚ÓÈ Û˜‡ÒÚÓÍ (‡‰ËÛÒÓÏ 50–200 Ï, [14]) Ë ÔÓ-
ÒÂ˘‡˛Ú ÚÂ ËÎË ËÌ˚Â ÏÂÒÚ‡ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ëı
ÔË˘Â‚ÓÈ ÔË‚ÎÂÍ‡ÚÂÎ¸ÌÓÒÚË. Ä ‚ ÒÂÁÓÌ ÏË„‡ˆËÈ,
Ì‡ÔÓÚË‚, ÔÓÍË‰‡˛Ú ˝ÚË Û˜‡ÒÚÍË Ó˜ÂÌ¸ ·˚ÒÚÓ.
íÂÏ ÌÂ ÏÂÌÂÂ Ú‡ÍÓÂ ‰ÓÔÛ˘ÂÌËÂ ÔÓÁ‚ÓÎflÂÚ Ò‡‚ÌË-
‚‡Ú¸ ÔÚËˆ Ò ‡ÁÎË˜ÌÓÈ ÒÚÂÔÂÌ¸˛ ÚÂËÚÓË‡Î¸-
ÌÓÈ ÔÓ‰‚ËÊÌÓÒÚË Ë ÛÔÓÒÚËÚ¸ ‡Ì‡ÎËÁ ‰Îfl ÚÂı
Û˜‡ÒÚÍÓ‚, „‰Â ÚÓ˜ÍË ÓÚÎÓ‚‡ ÔÚËˆ ‡ÒÔÂ‰ÂÎÂÌ˚ Ì‡
ÓÚÌÓÒËÚÂÎ¸ÌÓ ·ÓÎ¸¯ÓÈ ÔÎÓ˘‡‰Ë.

èË ‡Ì‡ÎËÁÂ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÎË·Ó ÁÌ‡˜ÂÌËfl
Û‰ÂÎ¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË ‡‰ËÓÌÛÍÎË‰‡ ‚ ÚÂÎÂ ÔÚËˆ
(
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RN

 

, ÍÅÍ/Í„), ÎË·Ó ÁÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÂÂ-
ıÓ‰‡ ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ ˆÂÔË ÔÓ˜‚‡–ÔÚËˆ‡: 

 

TF

 

RN

 

 =
=

 

 

 

C

 

RN

 

/

 

D

 

RN

 

, (ÍÅÍ/Í„)/(ÍÅÍ/Ï

 

2

 

) = Ï

 

2

 

/Í„. èÓÒÎÂ‰Ìflfl
‚ÂÎË˜ËÌ‡ ÔÓÁ‚ÓÎflÎ‡ ÔÓ‚Ó‰ËÚ¸ Ò‡‚ÌÂÌËfl ‚ÌÂ Á‡-
‚ËÒËÏÓÒÚË ÓÚ ÛÓ‚Ìfl Á‡„flÁÌÂÌËfl ÏÂÒÚÌÓÒÚË.

èÚËˆ ÓÚÎ‡‚ÎË‚‡ÎË ‚ Ï‡Â–Ë˛ÌÂ („ÌÂÁ‰Ó‚ÓÈ ÔÂ-
ËÓ‰) Ë ‚ ÍÓÌˆÂ ÒÂÌÚfl·fl–Ì‡˜‡ÎÂ ÓÍÚfl·fl, ‚ ÔÂË-
Ó‰ ÓÒÂÌÌËı ÏË„‡ˆËÈ. Ñ‡ÌÌ˚Â Á‡ 2–5 ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸Ì˚ı ÒÛÚÓÍ ÓÚÎÓ‚‡ Ì‡ Ó‰ÌÓÏ Û˜‡ÒÚÍÂ Ó·˙Â‰Ë-
ÌflÎË ‚ Ó‰ÌÛ „ÛÔÔÛ. èÚËˆ ÎÓ‚ËÎË Ô‡ÛÚËÌÌ˚ÏË
ÒÂÚflÏË, ‡ Ì‡ Û˜‡ÒÚÍ‡ı “ê˚ÊÂ„Ó ãÂÒ‡” Ë “àÁÛÏÛ‰-
ÌÓÂ” – Ú‡ÍÊÂ ‚ ËÒÍÛÒÒÚ‚ÂÌÌ˚ı „ÌÂÁ‰Ó‚¸flı (ÒËÌË˜-
ÌËÍ‡ı ËÎË àÉ). èÓÒÎÂ ÓÚÎÓ‚‡ ÔÚËˆ ÔÓÏÂ˘‡ÎË ‚
Ï‡ÚÂ˜‡Ú˚È ÏÂ¯Ó˜ÂÍ Ë ‰ÓÒÚ‡‚ÎflÎË ‚ ÔÓÎÂ‚Û˛ ÏÓ-
·ËÎ¸ÌÛ˛ Î‡·Ó‡ÚÓË˛, ‡ÒÔÓÎÓÊÂÌÌÛ˛ ‚ 200–
400 Ï, ‡ ÔÓÒÎÂ Á‡‚Â¯ÂÌËfl ËÁÏÂÂÌËÈ, Ó·˘Â„Ó
ÓÔËÒ‡ÌËfl Ë ÍÓÎ¸ˆÂ‚‡ÌËfl ‚˚ÔÛÒÍ‡ÎË Ó·‡ÚÌÓ Ì‡
ÚÓÏ ÊÂ Û˜‡ÒÚÍÂ.

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÏÂÚÓ‰ ÔË-
ÊËÁÌÂÌÌÓÈ ÓˆÂÌÍË ÒÓ‰ÂÊ‡ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ‚Ó
‚ÒÂÏ ÚÂÎÂ ÔÚËˆ˚. ÑÎfl ˝ÚÓ„Ó ‚ ÔÓÎÂ‚ÓÈ ÏÓ·ËÎ¸ÌÓÈ
Î‡·Ó‡ÚÓËË (Ì‡ ·‡ÁÂ ‡‚ÚÓ·ÛÒ‡), ÔÓÁ‚ÓÎfl˛˘ÂÈ
ÔÓÔ‡ÒÚ¸ ‚ Î˛·Û˛ ÚÓ˜ÍÛ, „‰Â ÂÒÚ¸ ÎÂÒÌ˚Â ‰ÓÓ„Ë,
·˚Î ÛÒÚ‡ÌÓ‚ÎÂÌ ÒÔÂˆË‡Î¸ÌÓ ‡Á‡·ÓÚ‡ÌÌ˚È 

 

γ

 

- Ë

 

β

 

-ÒÔÂÍÚÓÏÂÚË˜ÂÒÍËÈ ÍÓÏÔÎÂÍÒ. éÌ ‚ÍÎ˛˜‡Î
1) Ò˜ÂÚÌÛ˛ Í‡ÏÂÛ Ò ˝Í‡ÌËÛ˛˘ËÏË 100–

150

 

 

 

ÏÏ Ò‚ËÌˆÓ‚˚ÏË ÒÚÂÌÍ‡ÏË Ë ‚˚‰‚ËÊÌ˚Ï ÍÓÓ-
·ÓÏ (100 

 

×

 

 300 

 

×

 

 100 ÏÏ) ‰Îfl ÍÓÌÚÂÈÌÂ‡ Ò ÔÚËˆÂÈ;
2) 

 

β

 

-‰ÂÚÂÍÚÓ (ÒˆËÌÚËÎÎflˆËÓÌÌ˚È ÚÓÌÍÓÔÎÂ-
ÌÓ˜Ì˚È 0.1 ÏÏ), ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚È ‚ÂÚËÍ‡Î¸ÌÓ Ì‡‰
Ò˜ÂÚÌÓÈ Í‡ÏÂÓÈ;

3) 

 

γ

 

-‰ÂÚÂÍÚÓ. Ç 2003–2004 „„. ·˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì
ÒÔÂÍÚÓÏÂÚ “Canberra-Packard” Ò HP-Ge-‰ÂÚÂÍÚÓ-
ÓÏ. Ç 2005 „. Â„Ó Á‡ÏÂÌËÎË ÒˆËÌÚËÎÎflˆËÓÌÌ˚Ï
NaI-‰ÂÚÂÍÚÓÓÏ, ˜ÚÓ·˚ ËÁ·‡‚ËÚ¸Òfl ÓÚ ÓÔÂ‡ˆËÈ Ò
ÊË‰ÍËÏ ‡ÁÓÚÓÏ ‚ ÔÓÎÂ‚˚ı ÛÒÎÓ‚Ëflı. ÑÂÚÂÍÚÓ
·˚Î ÔËÒÚ‡‚ÎÂÌ Í Ò˜ÂÚÌÓÈ Í‡ÏÂÂ „ÓËÁÓÌÚ‡Î¸ÌÓ;

4) ‡Ì‡ÎËÁ‡ÚÓ “ASA100” ‰Îfl Ó·‡·ÓÚÍË 

 

β

 

-ÒÔÂÍ-
Ú‡ Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÔÓ„‡ÏÏÌ˚Ï ÔËÎÓÊÂ-
ÌËÂÏ “Beta+” (àÌÒÚËÚÛÚ fl‰ÂÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ,
äËÂ‚, ìÍ‡ËÌ‡);

5) ÏÌÓ„ÓÍ‡Ì‡Î¸Ì˚È ‡Ì‡ÎËÁ‡ÚÓ “InSpector” Ò
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÔÓ„‡ÏÏÌ˚Ï ÔËÎÓÊÂÌËÂÏ
“Gamma-Analyzer Canberra Packard” ‰Îfl Ó·‡·ÓÚÍË

 

γ

 

-ÒÔÂÍÚ‡;
6) ‰Îfl ÛÔ‡‚ÎÂÌËfl ‡Ì‡ÎËÁ‡ÚÓ‡ÏË ËÒÔÓÎ¸ÁÓ‚‡-

ÎË ÔÓ„‡ÏÏÌÓÂ ÔËÎÓÊÂÌËÂ GENIE-2000 (“Can-
berra Packard”);

7) ÔÂÒÓÌ‡Î¸Ì˚È ÍÓÏÔ¸˛ÚÂ.
ëÔÂÍÚÓÏÂÚË˜ÂÒÍËÈ ÍÓÏÔÎÂÍÒ Ó·ÂÒÔÂ˜Ë‚‡ÎÒfl

˝ÌÂ„ËÂÈ ÓÚ ÔÂÂÌÓÒÌÓ„Ó ·ÂÌÁËÌÓ‚Ó„Ó ˝ÎÂÍÚÓ„Â-
ÌÂ‡ÚÓ‡ ˜ÂÂÁ ËÒÚÓ˜ÌËÍ ·ÂÒÔÂÂ·ÓÈÌÓ„Ó ÔËÚ‡-
ÌËfl “UPS”.

Ñ‡ÌÌ˚È ÍÓÏÔÎÂÍÒ ÔÓÁ‚ÓÎflÂÚ ËÁÏÂflÚ¸ ÒÓ‰Â-
Ê‡ÌËÂ 

 

90

 

Sr Ë 

 

137

 

Cs Ó‰ÌÓ‚ÂÏÂÌÌÓ. åÂÚÓ‰ ‡ÒÒ˜ËÚ‡Ì
Ì‡ “ÚÓÎÒÚÓÒÎÓÈÌ˚Â” Ó·‡Áˆ˚, ËÏÂ˛˘ËÂ ÒÓÔÓÒÚ‡-
‚ËÏÓÂ ÍÓÎË˜ÂÒÚ‚Ó Ë 

 

90

 

Sr, Ë 

 

137

 

Cs. èË ˝ÚÓÏ ÒÓ‰Â-
Ê‡ÌËÂ 

 

137

 

Cs ÓÔÂ‰ÂÎflÂÚÒfl Ú‡‰ËˆËÓÌÌ˚Ï 

 

γ

 

-ÒÔÂÍ-
ÚÓÏÂÚË˜ÂÒÍËÏ ÏÂÚÓ‰ÓÏ, ‚ ÚÓ ‚ÂÏfl Í‡Í 

 

90

 

Sr – Ì‡

 

β

 

-ÒÔÂÍÚÓÏÂÚÂ. ÑÂÚÂÍÚÓ ÔÓÒÎÂ‰ÌÂ„Ó ‡·ÒÓ·Ë-
ÛÂÚ 

 

β

 

-˝ÎÂÍÚÓÌ˚ 

 

90

 

Sr Ò ˝ÙÙÂÍÚË‚ÌÓÒÚ¸˛ Ì‡
Ó‰ËÌ-‰‚‡ ÔÓfl‰Í‡ ·ÓÎÂÂ ‚˚ÒÓÍÓÈ, ˜ÂÏ 

 

γ

 

-Í‚‡ÌÚ˚

 

137

 

Cs (661 Í˝Ç). èÓÎÛ˜‡ÂÏ˚È ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚È
ÒÔÂÍÚ Ó·‡·‡Ú˚‚‡ÂÚÒfl ÏÂÚÓ‰ÓÏ ÒÓÔÓÒÚ‡‚ÎÂÌËfl Ò
Ú˘‡ÚÂÎ¸ÌÓ ËÁÏÂÂÌÌ˚ÏË ÒÔÂÍÚ‡ÏË ÓÚ Í‡ÎË·Ó-
‚Ó˜Ì˚ı ËÒÚÓ˜ÌËÍÓ‚ Ë ÚÂÍÛ˘Â„Ó ÙÓÌ‡. íË Í‡ÎË·-
Ó‚Ó˜Ì˚ı ËÒÚÓ˜ÌËÍ‡ ÔÂ‰ÒÚ‡‚ÎflÎË ÒÓ·ÓÈ Ù‡ÌÚÓ-
Ï˚ ÔÚËˆ˚ (ÔÓÎÛˆËÎËÌ‰ 65 

 

×

 

 14 ÏÏ) Ò ËÁ‚ÂÒÚÌ˚Ï
ÍÓÎË˜ÂÒÚ‚ÓÏ 

 

90

 

Sr + 

 

90

 

Y, 

 

137

 

Cs Ë ÒÛÏÏ˚ 

 

90

 

Sr + 

 

90

 

Y Ë

 

137

 

Cs. ÑÎfl ÍÓÌÚÓÎfl ‡‰ÂÍ‚‡ÚÌÓÒÚË ÔÓ‚Ó‰ËÏ˚ı ËÁ-
ÏÂÂÌËÈ Í‡ÎË·Ó‚Í‡ Ó·ÓÛ‰Ó‚‡ÌËfl ÔÓ‚Ó‰ËÎ‡Ò¸
ÂÊÂ‰ÌÂ‚ÌÓ, Ì‡ ‚ÒÂı Û˜‡ÒÚÍ‡ı Ë ÔÓÒÎÂ ‚ÒÂı ‡·ÓÚ ÔÓ
Ó·ÒÎÛÊË‚‡ÌË˛ ÍÓÏÔÎÂÍÒ‡.

ÑÎfl ËÁÏÂÂÌËfl ‡‰ËÓ‡ÍÚË‚ÌÓÒÚË ÔÚËˆ ÔÓÏÂ˘‡-
ÎË ‚ ‡ÁÓ‚˚È Í‡ÚÓÌÌ˚È ÍÓÌÚÂÈÌÂ Ò ‚ÂıÌÂÈ
ÒÚÂÌÍÓÈ ËÁ ÔÓÎË˝ÚËÎÂÌÓ‚ÓÈ ÔÎÂÌÍË (ÚÓÎ˘ËÌÓÈ
0.1

 

 

 

ÏÏ). ÑÎfl ÏÂÎÍËı ÔÚËˆ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÌÚÂÈ-
ÌÂ ‡ÁÏÂÓÏ 50 

 

×

 

 35 

 

×

 

 100 ÏÏ, ‡ ‰Îfl ‰ÓÁ‰Ó‚, ‰Û-
·ÓÌÓÒÓ‚ Ë ‰flÚÎÓ‚ – 70 

 

×

 

 60 

 

×

 

 170 ÏÏ. Ç Û„Î‡ı ÍÓÌ-
ÚÂÈÌÂ‡ ÔÓ‰ÂÎ˚‚‡ÎË ÌÂ·ÓÎ¸¯ËÂ ÓÚ‚ÂÒÚËfl ‰Îfl
ÛÎÛ˜¯ÂÌËfl ‚ÂÌÚËÎflˆËË ‚ ÚÂ˜ÂÌËÂ ÔÂËÓ‰‡ ËÁÏÂ-
ÂÌËÈ. ÇÒfl ˝Ú‡ ÔÓˆÂ‰Û‡ ·˚Î‡ ‰ÓÒÚ‡ÚÓ˜ÌÓ ˘‡‰fl-
˘ÂÈ, Ë ·ÓÎ¸¯ËÌÒÚ‚Ó ÔÚËˆ ÔÂÂÊË‚‡ÎË ÂÂ ·ÂÁ Í‡-
ÍËı-ÎË·Ó ÌÂ„‡ÚË‚Ì˚ı ÔÓÒÎÂ‰ÒÚ‚ËÈ. 

èÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ ËÁÏÂÂÌËÈ ‚‡¸ËÓ‚‡Î‡
ÓÚ 300 ‰Ó 3600 Ò ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‡‰ËÓ‡ÍÚË‚ÌÓ-
ÒÚË ÊË‚ÓÚÌÓ„Ó. Ç Î˛·ÓÏ ÒÎÛ˜‡Â Ï˚ ËÁ·Â„‡ÎË
Ó˜ÂÌ¸ ‰ÓÎ„Ëı ËÁÏÂÂÌËÈ, ÔÓÒÍÓÎ¸ÍÛ ˝ÚÓ ÒÌËÊ‡ÎÓ
Ó·˘Û˛ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ËÒÒÎÂ‰Ó‚‡ÌËÈ Ë Û‚ÂÎË˜Ë-
‚‡ÎÓ ËÒÍ „Ë·ÂÎË ÔÚËˆ˚. ëÓ·ÒÚ‚ÂÌÌ˚È ÙÓÌ ÒÔÂÍ-
ÚÓÏÂÚ‡ ‚‡¸ËÓ‚‡Î ÓÚ 0.2 ‰Ó 0.8 ËÏÔ/Ò. ÑË‡Ô‡-
ÁÓÌ ÏËÌËÏ‡Î¸ÌÓ ‰ÂÚÂÍÚËÛÂÏÓÈ ‡ÍÚË‚ÌÓÒÚË
(åÑÄ) ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‚ÌÂ¯ÌËı ‡‰Ë‡ˆËÓÌÌ˚ı
ÛÒÎÓ‚ËÈ, ÒÓ·ÒÚ‚ÂÌÌÓÈ ‡‰ËÓ‡ÍÚË‚ÌÓÒÚË ÔÚËˆ˚ Ë
ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ËÁÏÂÂÌËÈ ÒÓÒÚ‡‚ÎflÎ 7–155 ÅÍ.
é¯Ë·Í‡ ÓÔÂ‰ÂÎÂÌËfl ÒÓ‰ÂÊ‡ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚
Ó·˚˜ÌÓ ÌÂ ÔÂ‚˚¯‡Î‡ 20–30%, ÌÓ ‚ fl‰Â ÒÎÛ˜‡Â‚
(Ì‡ Û˜‡ÒÚÍ‡ı “àÁÛÏÛ‰ÌÓÂ”, “ÇÂÒÌflÌÓÂ”, “óÂÂ-



 

32

 

êÄÑàÄñàéççÄü ÅàéãéÉàü. êÄÑàéùäéãéÉàü      ÚÓÏ 48      ‹ 1    2008

 

É‡˘‡Í 

 

Ë ‰

 

.

 

‚‡˜”, “êÛ‰Ìfl-àÎËÌÂˆÍ‡fl”) ÔÂ‚˚¯‡Î‡ 50%. ÖÒÎË
ÂÁÛÎ¸Ú‡Ú˚ ËÁÏÂÂÌËÈ ·˚ÎË ÏÂÌ¸¯Â åÑÄ, ÚÓ ‰Îfl
‡Ò˜ÂÚÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË Ò‡ÏÓ ÁÌ‡˜ÂÌËÂ åÑÄ (5%
‚ÒÂ„Ó Ó·˙ÂÏ‡ ‰‡ÌÌ˚ı).

àÒÔÓÎ¸ÁÓ‚‡ÌËÂ ‰‡ÌÌÓ„Ó ÏÂÚÓ‰‡ Ó„‡ÌË˜ÂÌÓ
‡ÁÏÂ‡ÏË ÔÚËˆ, ÔÓÒÍÓÎ¸ÍÛ ‚ ÚÂÎÂ ÊË‚ÓÚÌ˚ı Ï‡Ò-
ÒÓÈ ·ÓÎÂÂ 50 „ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ÔÓ„ÎÓ-
˘ÂÌËÂ 

 

β

 

-˜‡ÒÚËˆ. Ç Ò‚flÁË Ò ˝ÚËÏ ÔË‚Ó‰ËÏ˚Â ‚ Ì‡-
ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‰‡ÌÌ˚Â Ó ÒÓ‰ÂÊ‡ÌËË 

 

90

 

Sr Û Tur-
dus spp., Oriolus oriolus, Dendrocopus spp. Ë Garrulus
glandarius ÌÓÒflÚ ÔÂ‰‚‡ËÚÂÎ¸Ì˚È ı‡‡ÍÚÂ Ë ÚÂ-
·Û˛Ú ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ. é‰Ì‡ÍÓ
Ò‡‚ÌÂÌËÂ ÂÁÛÎ¸Ú‡ÚÓ‚ ÒÔÂÍÚÓÏÂÚËË Ë ‡‰ËÓıË-
ÏË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÔÚËˆ Ï‡ÒÒÓÈ ÓÚ 17 ‰Ó 80 „ ÔÓÍ‡-
Á‡ÎÓ Ëı 

 

±

 

15%-ÌÓÂ ‡ÁÎË˜ËÂ.
ÑÛ„‡fl ÔÓ·ÎÂÏ‡ Ò‚flÁ‡Ì‡ Ò ÚÂıÌË˜ÂÒÍÓÈ ÒÎÓÊ-

ÌÓÒÚ¸˛ ÒÓÁ‰‡ÌËfl ÏÓ·ËÎ¸ÌÓÈ ÌËÁÍÓÙÓÌÓ‚ÓÈ ÒÔÂÍ-
ÚÓÏÂÚË˜ÂÒÍÓÈ ÛÒÚ‡ÌÓ‚ÍË. àÏÂ˛˘ÂÂÒfl Ó·ÓÛ‰Ó-
‚‡ÌËÂ ÔÓÁ‚ÓÎflÎÓ ‰ÓÒÚ‡ÚÓ˜ÌÓ Ì‡‰ÂÊÌÓ ÓÔÂ‰ÂÎflÚ¸
ÒÓ‰ÂÊ‡ÌËÂ ‡‰ËÓÌÛÍÎË‰Ó‚, ÂÒÎË ÏÓ˘ÌÓÒÚ¸ ‰ÓÁ˚
‚ÓÁÎÂ ÏÓ·ËÎ¸ÌÓÈ Î‡·Ó‡ÚÓËË ·˚Î‡ ‚ 3–4 ‡Á‡
ÌËÊÂ, ˜ÂÏ ‚ ÚÓ˜ÍÂ ÓÚÎÓ‚‡ ÔÚËˆ˚. èË ÁÌ‡˜ËÚÂÎ¸-
ÌÓÈ ÌÂ‡‚ÌÓÏÂÌÓÒÚË ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂ-
ÌËfl ÚÂËÚÓËË (Ú‡·Î. 1), ÔÓ‰ıÓ‰fl˘ÂÂ ÏÂÒÚÓ ‰Îfl
‡ÒÔÓÎÓÊÂÌËfl Î‡·Ó‡ÚÓËË, Í‡Í Ô‡‚ËÎÓ, Ì‡ÈÚË
·˚ÎÓ ÌÂÒÎÓÊÌÓ. é‰Ì‡ÍÓ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Ì‡
·ÓÎ¸¯ÂÈ ˜‡ÒÚË óá (‰Ó 55%) ‡‰ËÓ˝ÍÓÎÓ„Ë˜ÂÒÍËÂ
ÛÒÎÓ‚Ëfl ËÒÍÎ˛˜‡˛Ú ÚÂıÌË˜ÂÒÍÛ˛ ‚ÓÁÏÓÊÌÓÒÚ¸
ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‰‡ÌÌÓÈ ÏÂÚÓ‰ËÍË ‚‚Ë‰Û ÌÂÁÌ‡˜Ë-
ÚÂÎ¸ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÚËˆ˚.

ÇÒÂ„Ó ·˚ÎÓ ‚˚ÔÓÎÌÂÌÓ 497 ËÁÏÂÂÌËÈ 

 

90

 

Sr Ë
506 ËÁÏÂÂÌËÈ 

 

137

 

Cs Û 484 ÓÒÓ·ÂÈ ÔÚËˆ, ÔËÌ‡‰ÎÂ-
Ê‡˘Ëı Í 44 ‚Ë‰‡Ï (ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÓÚfl‰‡ ÇÓ-
Ó·¸ËÌÓÓ·‡ÁÌ˚Â). èË ÔÓ‚Â‰ÂÌËË ÏÂÊ‚Ë‰Ó‚Ó-
„Ó Ò‡‚ÌÂÌËfl ÔËÌËÏ‡ÎË ‚Ó ‚ÌËÏ‡ÌËÂ ÒÛ˘ÂÒÚ‚ÂÌ-
ÌÓÂ ‚ÎËflÌËÂ ÚÓÙË˜ÂÒÍÓÈ ÒÔÂˆË‡ÎËÁ‡ˆËË Ë
Á‡ÌËÏ‡ÂÏÓÈ ̋ ÍÓÎÓ„Ë˜ÂÒÍÓÈ ÌË¯Ë ÔÚËˆ. é‰Ì‡ÍÓ Á‡
ÌÂËÏÂÌËÂÏ ‚ÓÁÏÓÊÌÓÒÚË ‰ÂÚ‡Î¸ÌÓ ËÁÛ˜ËÚ¸ ˝ÚË
ÒÚÓÓÌ˚ Ëı ˝ÍÓÎÓ„ËË, ‚Ò˛ ÒÓ‚ÓÍÛÔÌÓÒÚ¸ ‚Ë‰Ó‚
‡Á‰ÂÎËÎË Ì‡ ÛÒÎÓ‚Ì˚Â ˝ÍÓÎÓ„Ë˜ÂÒÍËÂ „ÛÔÔ˚ ‚
ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ËÁ‚ÂÒÚÌ˚ÏË Ó·˘ËÏË ÔÂ‰ÒÚ‡‚ÎÂ-
ÌËflÏË (Ú‡·Î. 2). 

 

êÖáìãúíÄíõ

 

é·˘ËÈ ‰Ë‡Ô‡ÁÓÌ ÁÌ‡˜ÂÌËÈ Û‰ÂÎ¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË 

 

90

 

Sr

 

 Ë 

 

137

 

Cs

 

 (

 

C

 

RN

 

) Û ÔÚËˆ 

 

ëÓ„Î‡ÒÌÓ ÂÁÛÎ¸Ú‡Ú‡Ï ËÒÒÎÂ‰Ó‚‡ÌËÈ, ÒÓ‰ÂÊ‡-
ÌËÂ ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ Ó„‡ÌËÁÏÂ ÔÚËˆ ‚‡¸ËÛÂÚ ‚
Ó˜ÂÌ¸ ¯ËÓÍÓÏ ‰Ë‡Ô‡ÁÓÌÂ. Ñ‡ÊÂ Ì‡ Ó‰ÌÓÏ Û˜‡ÒÚ-
ÍÂ Ë Û Ó‰ÌÓ„Ó ‚Ë‰‡ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË ÏÓ„ÛÚ ÓÚ-
ÎË˜‡Ú¸Òfl Ì‡ ÌÂÒÍÓÎ¸ÍÓ ÔÓfl‰ÍÓ‚ ‚ÂÎË˜ËÌ (Ú‡·Î. 3).
ë‡Ï˚Â ‚˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl 

 

C

 

RN

 

 Ó·Ì‡ÛÊÂÌ˚ Ì‡
Ì‡Ë·ÓÎÂÂ ·ÎËÁÍËı Í óÄùë Û˜‡ÒÚÍ‡ı “ê˚ÊÂ„Ó ãÂ-
Ò‡” (

 

90

 

Sr: 205–1635 ÅÍ/„ Û ÔÚÂÌˆÓ‚ ·ÓÎ¸¯ÓÈ ÒËÌË-
ˆ˚; Ë 556 ÅÍ/„ Û ‰ÎËÌÌÓı‚ÓÒÚÓÈ ÒËÌËˆ˚ ÓÒÂÌ¸˛;

 

137

 

Cs: 319–367 ÅÍ/„ Û ‚ÁÓÒÎ˚ı ·ÓÎ¸¯Ëı ÒËÌËˆ ÎÂ-
ÚÓÏ; 260–305 ÅÍ/„ Û ˜ÂÌ˚ı ‰ÓÁ‰Ó‚ ‚ ÓÒÂÌÌËÈ ÔÂ-

ËÓ‰) Ë “ÄÁ·Û˜ËÌ” (

 

90

 

Sr: 226 ÅÍ/„ Û ÏÓÎÓ‰Ó„Ó ÒÓÎÓ-
‚¸fl; 

 

137

 

Cs: 84.7 ÅÍ/„ Û ‚ÁÓÒÎÓÈ ÓÒÓ·Ë ÔÂ‚˜Â„Ó
‰ÓÁ‰‡). íÂÏ ÌÂ ÏÂÌÂÂ Ì‡ËÏÂÌ¸¯ËÂ ÁÌ‡˜ÂÌËfl 

 

C

 

RN

 

ÔÓÎÛ˜ÂÌ˚ ÌÂ ÚÓÎ¸ÍÓ Ì‡ Ò‡Ï˚ı “˜ËÒÚ˚ı” Û˜‡ÒÚÍ‡ı
(óÂÂ‚‡˜, êÛ‰Ìfl-àÎËÌÂˆÍ‡fl), ÌÓ Ë Ì‡ “„flÁÌ˚ı”
ÚÓÊÂ.

ó‡ÒÚÓÚÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ÁÌ‡˜ÂÌËÈ 

 

C

 

RN

 

 ËÏÂÂÚ
‚˚‡ÊÂÌÌ˚È Ô‡‚ÓÒÍÓ¯ÂÌÌ˚È ı‡‡ÍÚÂ, ‡ ÔÓÚÓ-
ÏÛ ‚ ̂ ÂÎflı Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ‡Ì‡ÎËÁ‡ Â„Ó ÔË‚Ó‰ËÎË
Í ÌÓÏ‡Î¸ÌÓÏÛ ÏÂÚÓ‰ÓÏ ÎÓ„‡ËÙÏËÓ‚‡ÌËfl. 

çÂÒÏÓÚfl Ì‡ ÁÌ‡˜ËÚÂÎ¸ÌÛ˛ ‚‡Ë‡ˆË˛ ÁÌ‡˜Â-
ÌËÈ 

 

C

 

RN

 

, ÓÌË ËÏÂ˛Ú ÚÂÌ‰ÂÌˆË˛ Í Û‚ÂÎË˜ÂÌË˛ Ò
ÓÒÚÓÏ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl Û˜‡ÒÚÍÓ‚:

 

C

 

Sr

 

:  = –0.92(

 

±

 

0.20) + 0.48(

 

±0.59) , r2 = 0.12,
d.f. = 1, 488, F = 66.2, p < 0.0001; CCs:  =
= −4.23(±0.18) + 1.30(±0.05) , r2 = 0.60, d.f. = 1,
490, F = 717.8, p < 0.0001. é‰Ì‡ÍÓ ‚ ÔÂËÓ‰ ÒÂÁÓÌ-
Ì˚ı ÏË„‡ˆËÈ ÁÌ‡˜ÂÌËfl CSr ÌÂÂ‰ÍÓ ÓÍ‡Á˚‚‡˛ÚÒfl
Ó˜ÂÌ¸ ÌËÁÍËÏË ‰‡ÊÂ Ì‡ Ò‡Ï˚ı “„flÁÌ˚ı” Û˜‡ÒÚÍ‡ı.

ëÓ‚ÓÍÛÔÌÓÒÚ¸ ‰‡ÌÌ˚ı ‰Îfl Ó‰ÌÓ„Ó ‚Ë‰‡ Ë ·ÂÁ
‰‡ÌÌ˚ı ÔÓ ÒÂÁÓÌÛ ÏË„‡ˆËÈ ‰ÂÏÓÌÒÚËÛÂÚ ·ÓÎÂÂ
‚˚ÒÓÍÛ˛ ÔÓÎÓÊËÚÂÎ¸ÌÛ˛ ÍÓÂÎflˆË˛ ÏÂÊ‰Û Á‡-
„flÁÌÂÌËÂÏ ÚÂËÚÓËË Ë Á‡„flÁÌÂÌËÂÏ ÔÚËˆ˚
(Ì‡ÔËÏÂ, Û Parus major, CSr:  = –0.87(±0.41) +
+ 0.49(±0.12) , r2 = 0.19, d.f. = 1, 74, F = 17.2, p <
< 0.0001; CCs:  = –5.47(±0.37) + 1.69(±0.10) ,
r2 = 0.79, d.f. = 1, 74, F = 278.1, p < 0.0001). 

íÂËÚÓË‡Î¸Ì˚È Ù‡ÍÚÓ. ê‡‰ËÓ‡ÍÚË‚ÌÓÂ
Á‡„flÁÌÂÌËÂ ÔÚËˆ Á‡‚ËÒËÚ ÌÂ ÚÓÎ¸ÍÓ ÓÚ ÛÓ‚Ìfl Á‡-
„flÁÌÂÌËfl ÒÂ‰˚ Ó·ËÚ‡ÌËfl, ÌÓ Ë ÓÚ ÚÓ„Ó, Í‡ÍËÂ ı‡-
‡ÍÚÂËÒÚËÍË ÔËÒÛ˘Ë ̋ ÚÓÈ ÒÂ‰Â. Ñ‡ÌÌ˚È ‚˚‚Ó‰
ÒÎÂ‰ÛÂÚ ËÁ ‡Ì‡ÎËÁ‡ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÔÂÂıÓ‰‡ ‡-
‰ËÓÌÛÍÎË‰‡ (TFRN) ‚ ˆÂÔË ÔÓ˜‚‡–ÔÚËˆ‡. íÂÓÂÚË-
˜ÂÒÍË ‚ ÒÎÛ˜‡Â ÔÓ‰Ó·Ëfl ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı
Ò‚ÓÈÒÚ‚ ‚˚Ô‡‰ÂÌËÈ Ë ı‡‡ÍÚÂËÒÚËÍ ˝ÍÓÒËÒÚÂÏ˚
ËÌÚÂÌÒË‚ÌÓÒÚ¸ ÔÓÒÚÛÔÎÂÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ Ó-
„‡ÌËÁÏ ÊË‚ÓÚÌ˚ı ‰ÓÎÊÌ‡ ÓÒÚ‡‚‡Ú¸Òfl Ó‰ÌÓÈ Ë ÚÓÈ
ÊÂ ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÛÓ‚Ìfl Á‡„flÁÌÂÌËfl ÏÂÒÚÌÓÒÚË.
é‰Ì‡ÍÓ ÁÌ‡˜ÂÌËfl TFRN Ì‡ ‡ÁÎË˜Ì˚ı Û˜‡ÒÚÍ‡ı ÁÓ-
Ì˚ Á‡ÏÂÚÌÓ ‡ÁÎË˜‡˛ÚÒfl. ç‡Ë·ÓÎ¸¯ËÂ ÁÌ‡˜ÂÌËfl
TFSr ÛÒÚ‡ÌÓ‚ÎÂÌ˚ Ì‡ Û˜‡ÒÚÍ‡ı “çòè ãÂÒÌË˜Â-
ÒÚ‚Ó”, “àÁÛÏÛ‰ÌÓÂ” Ë ‚ èËÔflÚË, ‡ Ì‡Ë·ÓÎ¸¯ËÂ
ÁÌ‡˜ÂÌËfl TFCs – Ì‡ Û˜‡ÒÚÍ‡ı “ê˚ÊÂ„Ó ãÂÒ‡” Ë ‚
“çòè ãÂÒÌË˜ÂÒÚ‚Â” (ËÒ. 2). èÓ ̋ ÚÓÈ ÔË˜ËÌÂ ÓÚ-
ÌÓ¯ÂÌËÂ TFCs/TFSr Û ÔÚËˆ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÌËÊÂ, ˜ÂÏ
ÓÚÌÓ¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ ÔÓ˜‚Â
(ËÒ. 3), Ë ÚÓÎ¸ÍÓ Ì‡ Û˜‡ÒÚÍÂ “ê˚ÊËÈ ãÂÒ-2” ÓÌÓ
Ú‡ÍÓÂ ÊÂ ËÎË ‰‡ÊÂ ‚˚¯Â, ˜ÂÏ ‚ ÔÓ˜‚Â (Ó‰Ì‡ÍÓ ˝ÚÓ
Ò‚flÁ‡ÌÓ Ò ÒÂÁÓÌÌ˚Ï Ù‡ÍÚÓÓÏ, Ó ˜ÂÏ ·Û‰ÂÚ ÒÍ‡Á‡-
ÌÓ ÌËÊÂ). 

ë‡‚ÌÂÌËÂ ÁÌ‡˜ÂÌËÈ TFRN Û ‚ÁÓÒÎ˚ı ÔÚËˆ ‚
„ÌÂÁ‰Ó‚ÓÈ ÔÂËÓ‰ (ÍÓ„‰‡ ÓÌË Ì‡Ë·ÓÎÂÂ ÓÒÂ‰Î˚) Ò
‡‰ËÓ‡ÍÚË‚Ì˚Ï Á‡„flÁÌÂÌËÂÏ Û˜‡ÒÚÍÓ‚ ÔÓÍ‡Á˚-
‚‡ÂÚ Ì‡ÎË˜ËÂ ÓÚËˆ‡ÚÂÎ¸ÌÓÈ ÍÓÂÎflˆËË ‰Îfl TFSr

(  = –0.496(±0.173) – 0.640(±0.052) , r2 =
= 0.334, d.f. = 1, 300, F = 150.1, p < 0.0001) Ë ÔÓÎÓ-

ylg xlg
ylg

xlg

ylg
xlg

ylg xlg

ylg xlg
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ÊËÚÂÎ¸ÌÓÈ ‰Îfl TFCs (  = –3.86(±0.22) +
+ 0.200(±0.061) , r2 = 0.035, d.f. = 1, 300, F = 10.8,
p < 0.0012). Ç Ó·ÓËı ÒÎÛ˜‡flı ˝Ú‡ ÚÂÌ‰ÂÌˆËfl ÔÂÂ-
„ÛÊÂÌ‡ ÒÂÁÓÌÌ˚ÏË, ‚Ë‰Ó‚˚ÏË, ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚-
ÏË Ë ÚÂËÚÓË‡Î¸Ì˚ÏË ‚‡Ë‡ˆËflÏË.

î‡ÍÚÓ ‚ÂÏÂÌË. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ËÁÏÂÂ-
ÌËfl ‡‰ËÓ‡ÍÚË‚ÌÓÒÚË Û Ó‰ÌËı Ë ÚÂı ÊÂ ÓÒÓ·ÂÈ
Parus major Ì‡ Û˜‡ÒÚÍÂ “ê˚ÊËÈ ãÂÒ-1” ‚ Ï‡Â 2004 „. Ò
ËÌÚÂ‚‡ÎÓÏ ‚ 9 ÒÛÚ ‚˚fl‚ËÎË ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ Ô‡‰Â-
ÌËÂ ÁÌ‡˜ÂÌËÈ CRN (Ú‡·Î. 4) Í‡Í ÔÓ 90Sr, Ú‡Í Ë ÔÓ
137Cs Í‡Í ‰Îfl Ò‡ÏˆÓ‚, Ú‡Í Ë ‰Îfl Ò‡ÏÓÍ. ùÚÓ ÌÂ ÏÓ„-
ÎÓ ·˚Ú¸ ÂÁÛÎ¸Ú‡ÚÓÏ ËÁÏÂÌÂÌËfl Ï‡ÒÒ˚ ÚÂÎ‡, ÍÓ-

ylg
xlg

ÚÓ‡fl ÓÒÚ‡‚‡Î‡Ò¸ Ú‡ÍÓÈ ÊÂ. ÅÓÎÂÂ ÚÓ„Ó, Ì‡·Î˛‰Â-
ÌËfl, ‚˚ÔÓÎÌÂÌÌ˚Â ‚ ‰Û„ÓÏ „Ó‰Û (2005) Ë Ì‡ ‰Û-
„ÓÏ Û˜‡ÒÚÍÂ (“àÁÛÏÛ‰ÌÓÂ”) ÔÓ‰ÂÏÓÌÒÚËÓ‚‡ÎË
ÚÓÚ ÊÂ ˝ÙÙÂÍÚ. 

ÅÓÎÂÂ Ó‰ÌÓÁÌ‡˜Ì˚Â Ë ÒÛ˘ÂÒÚ‚ÂÌÌ˚Â ËÁÏÂÌÂ-
ÌËfl ‡‰ËÓ‡ÍÚË‚ÌÓÒÚË ÔÚËˆ ·˚ÎË ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ÔË
Ò‡‚ÌÂÌËË „ÌÂÁ‰Ó‚Ó„Ó ÒÂÁÓÌ‡ Ë ÔÂËÓ‰‡ ÓÒÂÌÌËı
ÏË„‡ˆËÈ. ÖÒÎË ‚ Ï‡Â Û „ÓËı‚ÓÒÚÓÍ (Phoenicurus
phoenicurus) ÁÌ‡˜ÂÌËfl M„ÂÓÏ CRN ÒÓÒÚ‡‚ËÎË 4.23
(90Sr) Ë 8.25 (137Cs) ÅÍ/„, Û ÔÂÌÓ˜ÂÍ (Phylloscopus
spp.) 7.82 Ë 16.7 ÅÍ/„, ‡ Û ÒËÌËˆ (Parus major) – 2.86
Ë 12.9 ÅÍ/„, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ÚÓ ‚ Ì‡˜‡ÎÂ ÓÍÚfl·fl

í‡·ÎËˆ‡ 2.  é·˘‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ÔÚËˆ, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ‡·ÓÚÂ (‚ ÒÍÓ·Í‡ı – ‡ÁÏÂÌ˚È ‰Ë‡Ô‡ÁÓÌ Ï‡ÒÒ˚
‚ „‡ÏÏ‡ı)

ÇË‰ ùÍÓÎÓ„Ë˜ÂÒÍ‡fl ÌË¯‡ ìùíÉ

Turdus merula (52.0–115.5), Turdus philomelos (60.8–90.6), 
Turdus viscivorus (101.6). ÇÒÂ – ù‚î

ãÂÒ: ÌËÊÌËÈ flÛÒ, ÔÓ‰ÒÚËÎÍ‡, ‚ÂıÌËÈ ÒÎÓÈ 
ÔÓ˜‚˚

1

Anthus trivialis (ùÌî, 21.1–25.6), Emberiza citrinella (ù‚î, 
22.3–29.9)

ãÂÒ: ÔÓ‚ÂıÌÓÒÚ¸ ÔÓ‰ÒÚËÎÍË, Ú‡‚flÌËÒÚ‡fl ‡Ò-
ÚËÚÂÎ¸ÌÓÒÚ¸

2‡

Luscinia luscinia (ùÌî, 19.6–26.1) ãÂÒ: ÔÓ‰ÒÚËÎÍ‡ 2·

Motacilla alba (ùÌî, 21.9), Motacilla flava (ùÌî, 17.2) èÓÎÛÓÚÍ˚Ú˚Â Ë ÓÚÍ˚Ú˚Â ÔÓÒÚ‡ÌÒÚ‚‡: ÔÓ-
‚ÂıÌÓÒÚ¸ ÔÓ˜‚˚, Ú‡‚flÌËÒÚ‡fl ‡ÒÚËÚÂÎ¸ÌÓÒÚ¸

2‚

Garrulus glandarius (ù‚î, 160.0–168.8) ãÂÒ: ÍÓÌ˚ ‰ÂÂ‚¸Â‚, ÎÂÒÌ‡fl ÔÓ‰ÒÚËÎÍ‡ 3‡

Lanius colurio (ùÌî, 26.9–30.5) èÓÎÛÓÚÍ˚Ú˚Â Ë ÓÚÍ˚Ú˚Â ÔÓÒÚ‡ÌÒÚ‚‡: ÍÛ-
ÒÚ‡ÌËÍË, ÔÓ‚ÂıÌÓÒÚ¸ ÔÓ˜‚˚

3·

Jynx torquilla (ùÌî, 37.2–37.5) ãÂÒ: ÌËÊÌËÈ flÛÒ, ÔÓ‚ÂıÌÓÒÚ¸ ÔÓ˜‚˚ 4‡

Sitta europaea (20.7–27.3), Certhia familiaris (8.8–9.4), Den-
drocopos medius (50.8–78.2). ÇÒÂ – ùÌî

ãÂÒ: ÔÓ‚ÂıÌÓÒÚ¸ ‰Â‚ÂÒÌ˚ı ÒÚ‚ÓÎÓ‚ Ë ‚ÂÚ‚ÂÈ 4·

Emberiza schoeniclus (ù‚î, 18.6–21.4) éÍÓÎÓ‚Ó‰Ì‡fl ‡ÒÚËÚÂÎ¸ÌÓÒÚ¸: ÍÛÒÚ‡ÌËÍË, Á‡-
ÓÒÎË ÚÓÒÚÌËÍ‡

5‡

Acrocephalus arundinaceus (ùÌî, 31.3–32.7) Acrocephalus 
palustris (ùÌî, 13.1)

éÍÓÎÓ‚Ó‰Ì‡fl ‡ÒÚËÚÂÎ¸ÌÓÒÚ¸: ÍÛÒÚ‡ÌËÍË, Á‡-
ÓÒÎË ÚÓÒÚÌËÍ‡

5·

Erithacus rubecula (14.2–22.4), Fringilla coelebs (18.2–26.4), 
Parus major (11.1–24.9), Parus ater (9.2–9.3), Parus caeruleus 
(10.1–14.2), Parus cristatus (10.6), Phoenicurus ochruros 
(17.7), Phoenicurus phoenicurus (13.8–18.9). ÇÒÂ – ùÌî

ãÂÒ: ÌËÊÌËÈ flÛÒ Ë ÍÓÌ˚ ‰ÂÂ‚¸Â‚ 5‚

Oriolus oriolus (ùÌî, 75.8–76.1) ãÂÒ: ÍÓÌ˚ ‰ÂÂ‚¸Â‚ 5„

Aegithalos caudatus (8.0–9.9), Locustella fluviatilis (17.8), Lo-
custella luscinioides (17.8–19.2), Sylvia atricapilla (15.7–17.5), 
Sylvia borin (19.6), Sylvia communis (15.3), Sylvia nisoria 
(20.9–25.8). ÇÒÂ – ùÌî

ãÂÒ: ÔÂËÙÂË˜ÂÒÍËÂ ˜‡ÒÚË ÍÓÌ, ÍÛÒÚ‡ÌËÍË 5‰

Coccothraustes coccothraustes (îî, 42.6–54.9) ãÂÒ: ÍÓÌ˚ ‰ÂÂ‚¸Â‚, ÍÛÒÚ‡ÌËÍË 6

Ficedula albicollis (10.0), Ficedula hypoleuca (10.2–16.9), 
Hippolais icterina (12.4–13.8), Muscicapa striata (13.7–17.4), 
Phylloscopus spp. (9.4), Phylloscopus collybita (8.3–10.3), 
Phylloscopus sibilatrix (9.8–11.0), Phylloscopus trochilus 
(8.0–11.3). ÇÒÂ – ùÌî

ãÂÒ: ÍÓÌ˚ ‰ÂÂ‚¸Â‚, ‚ÓÁ‰Ûı 7

Hirundo rustica (ùÌî, 10.0–21.8), Riparia riparia (ùÌî, 
12.2–12.7)

éÚÍ˚Ú˚Â Ë ÔÓÎÛÓÚÍ˚Ú˚Â ÔÓÒÚ‡ÌÒÚ‚‡: ‚ÓÁ-
‰Ûı

8

Alcedo atthis (àî, 31.5) ÇÓ‰ÓÂÏ˚ 9

èËÏÂ˜‡ÌËÂ. ëÓÍ‡˘ÂÌËfl – ÛÒÎÓ‚Ì‡fl ˝ÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍ‡fl „ÛÔÔ‡ (ìùíÉ), ˝‚ËÙ‡„ (ù‚î), ˝ÌÚÓÏÓÙ‡„ (ùÌî), ÙËÚÓÙ‡„ (îî),
ËıÚËÓÙ‡„ (àî).

3
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í‡·ÎËˆ‡ 3.  ì‰ÂÎ¸Ì‡fl ‡ÍÚË‚ÌÓÒÚ¸ 90Sr Ë 137Cs ‚ ÚÂÎÂ ‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ ÔÚËˆ ‚ óá ‚ 2003–2005 „., ÅÍ/„

ì˜‡ÒÚÓÍ ÇË‰
90Sr 137Cs

n*
M„ÂÓÏ ‰Ë‡Ô‡ÁÓÌ M„ÂÓÏ ‰Ë‡Ô‡ÁÓÌ 

ÄÁ·Û˜ËÌ

Acrocephalus arundinaceus 5.93 0.93–37.64 5.98 5.26–6.79 2
Aegithalos caudatus 40.12 1.83 1
Alcedo atthis 1.58 3.35 1
Anthus trivialis 9.30 1.50 1
Cocc. coccothraustes 3.42 0.41–13.28 4.57 0.61–21.17 12
Dendrocopos medius 2.59 0.48–13.88 2.72 1.58–4.67 2
Emberiza schoeniclus 6.33 2.44–16.46 5.05 2.58–9.9 2
Fringilla coelebs 17.87 14.14–23.76 4.22 2.07–8.39 3
Jynx torquilla 25.37 17.28–37.24 3.67 3.48–3.87 2
Lanius collurio 15.53 0.85–53.77 4.74 2.17–12.19 4
Locustella fluviatilis 3.23 3.52 1
Locustella luscinioides 2.22 1.14–4.3 1.69 1.37–2.08 2
Luscinia luscinia 45.25 5.71–225.72 5.92 2.87–15.75 8
Motacilla alba 12.17 2.21 1
Motacilla flava 11.68 2.45 1
Muscicapa striata 13.26 2.52–31.79 7.91 6.05–9.12 5
Oriolus oriolus 5.39 2.78–10.43 3.59 2.69–4.79 2
Parus major 16.11 8.53–27.87 4.55 2.95–6.79 3
Sylvia borin 15.22 4.43 1
Sylvia communis 18.27 5.77 1
Sylvia nisoria 13.92 10.69–18.14 7.88 7.26–8.55 2
Turdus merula 18.78 5.84–61.61 14.44 6.82–30.82 7
Turdus philomelos 41.61 27.52–62.93 33.91 13.57–84.71 2

óÂÂ‚‡˜ Riparia riparia 1.85 1.48–2.34 0.04 0.01–0.13 5

àÁÛÏÛ‰ÌÓÂ

Aegithalos caudatus 10.89 0.28 1
Certhia familiaris 14.55 0.32 1
Cocc. coccothraustes 0.33 0.18 1
Dendrocopos medius 4.16 0.79 1
Erithacus rubecula 1.36 0.6–2.68 0.24 0.08–0.73 8
Ficedula hypoleuca 2.48 0.76–8.09 0.72 0.43–1.22 2
Fringilla coelebs 2.54 0.64–7.01 0.52 0.29–2.1 10
Parus caeruleus 2.96 0.19 1
Parus major 2.67 0.23–6.82 0.22 0.01–0.68 37
Phylloscopus 6.64 1.08 1
Phylloscopus trochilus 3.18 1.37–7.38 0.82 0.7–0.95 2
Sitta europaea 9.35 4.3–14.71 0.27 0.12–0.58 3
Turdus merula 1.94 1.49–2.6 0.54 0.43–0.64 4
Turdus philomelos 6.17 0.46 1
Turdus viscivorus 4.00 1.88 1

äÓÔ‡˜Ë
Garrulus glandarius 3.07 3.92 1
Turdus philomelos 4.43 0.51 1

èËÔflÚ¸,
ÒÚ‡ËÍ

Anthus trivialis 1.44 0.07–31.3 0.21 0.18–0.24 2
Emberiza citrinella 5.10 4.59–5.65 0.37 0.35–0.41 2
Erithacus rubecula 4.40 1.9–8.68 0.59 0.23–1.7 6
Fringilla coelebs 2.94 1.93–4.47 0.30 0.29–0.31 2
Luscinia luscinia 5.46 0.29 1
Muscicapa striata 0.81 0.31–3.25 0.39 0.3–0.69 6
Sitta europaea 0.15 0.36 1
Turdus merula 1.25 1.02–1.55 0.63 0.62–0.63 2
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í‡·ÎËˆ‡ 3.  éÍÓÌ˜‡ÌËÂ

ì˜‡ÒÚÓÍ ÇË‰
90Sr 137Cs

n*
M„ÂÓÏ ‰Ë‡Ô‡ÁÓÌ M„ÂÓÏ ‰Ë‡Ô‡ÁÓÌ 

çÓ‚Ó¯ÂÔÂÎË˜Ë Emberiza citrinella 7.52 0.83 1

çòè
ãÂÒÌË˜ÂÒÚ‚Ó

Anthus trivialis 13.77 15.39 1
Certhia familiaris 13.19 5.33 1
Erithacus rubecula 5.00 2.17–24.64 3.84 0.73–46.68 9
Ficedula albicollis 6.84 9.40 1
Ficedula hypoleuca 7.87 1.81–23.82 3.56 1.21–13.41 17
Fringilla coelebs 9.99 0.9–61.49 3.00 0.34–17.09 31
Garrulus glandarius 0.50 0.47 1
Muscicapa striata 5.15 3.51–6.4 1.88 0.84–5.18 4
Parus caeruleus 10.47 5.23–19.27 3.27 2.11–4.18 9
Parus major 10.73 2.91–24.17 2.47 1.44–4.09 13
Phoenicurus ochruros 5.61 7.86 1
Phoenicurus phoenicurus 6.65 4.08–11.56 6.01 4.42–8.22 3
Phylloscopus sibilatrix 4.30 3.36–5.51 5.54 5.28–5.82 2
Sitta europaea 3.92 2.25 1
Sylvia atricapilla 3.65 1.79–12.37 1.67 0.5–5.72 4
Turdus merula 4.69 1.26–17.26 9.05 4.56–25.79 7
Turdus philomelos 8.88 4.92–16.01 12.90 12.31–13.52 2

èËÔflÚ¸,
flıÚ-ÍÎÛ·

Acrocephalus palustris 0.24 0.92 1
Erithacus rubecula 25.39 8.65–69.77 1.20 0.3–2.81 7/8
Fringilla coelebs 3.43 1.41–8.3 1.39 1.19–1.61 2
Hippolais icterina 2.16 1.06–6.04 0.59 0.28–1.17 4
Luscinia luscinia 6.91 0.87–42.71 0.84 0.69–1.04 5
Muscicapa striata 4.29 0.83 1
Parus caeruleus 11.02 10.54–11.53 1.88 1.42–2.5 2
Sylvia atricapilla 2.38 1.44 1
Turdus merula 10.89 1.97–80.62 6.05 3.7–12.29 5

ê˚ÊËÈ ãÂÒ-1 Parus major 120.20 13.89–1635.6 48.97 10.13–367.2 56/57

ê˚ÊËÈ ãÂÒ-2

Aegithalos caudatus 47.36 3.43–556.1 22.57 17.21–33.6 6/10
Erithacus rubecula 0.46 0.05–16.69 4.65 0.57–51.32 18
Ficedula hypoleuca 4.62 12.54 1
Fringilla coelebs 4.14 0.59–10.47 14.67 7.58–38.95 4
Lanius collurio 0.06 0.23 1
Muscicapa striata 0.80 6.19 1
Parus ater 4.49 3.29–6.13 11.90 9.02–15.7 2
Parus caeruleus 0.39 0.37–0.42 1.26 1.11–1.44 2
Parus cristatus 12.76 9.42 1
Parus major 1.99 0.05–32.18 5.70 0.34–66.78 58
Phoenicurus phoenicurus 1.73 0.23–21.49 4.91 1.49–14.45 5
Phylloscopus collybita 0.23 0.1–0.64 3.67 1.5–10.88 4
Phylloscopus trochilus 4.21 0.42–56.24 14.32 6.08–29.07 4
Sitta europaea 8.13 12.75 1
Turdus merula 0.12 0.01–4.13 41.76 3.16–304.92 12/14
Turdus philomelos 0.04 87.90 1

ê.-àÎËÌÂˆÍ‡fl Hirundo rustica 1.29 0.13 1

ÇÂÒÌflÌÓÂ
Hirundo rustica 1.11 0.39–4.39 0.61 0.18–1.27 13
Parus major 2.44 1.9–3.14 0.38 0.35–0.41 2

èËÏÂ˜‡ÌËÂ. Ç ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ n ‰Îfl CSr Ë CCs ÓÚÎË˜‡ÂÚÒfl, ÔË‚Â‰ÂÌ˚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ÁÌ‡˜ÂÌËfl ÓÚ‰ÂÎ¸ÌÓ, ˜ÂÂÁ ÍÓÒÛ˛
ÎËÌË˛.

3*
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ÁÌ‡˜ÂÌËfl M„ÂÓÏ CRN ·˚ÎË „Ó‡Á‰Ó ÌËÊÂ: „ÓË-
ı‚ÓÒÚÍË – 0.45 (90Sr) Ë 2.24 (137Cs) ÅÍ/„; ÔÂÌÓ˜ÍË –
0.30 (90Sr) Ë 4.39 (137Cs) ÅÍ/„; ·ÓÎ¸¯ËÂ ÒËÌËˆ˚ –
0.26 (90Sr) Ë 1.45 (137Cs) ÅÍ/„ (‚Ó ‚ÒÂı ÒÎÛ˜‡flı – p <
< 0.001). èË ̋ ÚÓÏ Û ·ÓÎ¸¯Ëı ÒËÌËˆ, ÓÚÎÓ‚ÎÂÌÌ˚ı
ÓÒÂÌ¸˛ Ì‡ ÚÓÏ ÊÂ Û˜‡ÒÚÍÂ, „‰Â ÓÌË „ÌÂÁ‰ËÎËÒ¸ ÎÂ-
ÚÓÏ, CRN Ô‡ÍÚË˜ÂÒÍË ÌÂ ËÁÏÂÌËÎ‡Ò¸: ‚ Ï‡Â – 0.05–
4.52 (90Sr) Ë 8.77–19.2 (137Cs) ÅÍ/„, ‡ ‚ ÓÍÚfl·Â –
3.86–7.13 Ë 2.48–11.8 ÅÍ/„ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. äÓÏÂ
ÚÓ„Ó, ÓÒÂÌ¸˛ Û ÏÂÒÚÌ˚ı ÔÚËˆ ÁÌ‡˜ËÚÂÎ¸ÌÓ ·ÓÎÂÂ
‚˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl CSr Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ·ÓÎÂÂ
ÌËÁÍËÂ ÁÌ‡˜ÂÌËfl ÓÚÌÓ¯ÂÌËfl 137Cs/90Sr: 0.48–1.59
ÔÓ Ò‡‚ÌÂÌË˛ Ò 3.3–2178 Û ÏË„ËÛ˛˘Ëı ÔÚËˆ
(Ú‡·Î. 5).

èÓÎÓ‚ÓÁ‡ÒÚÌ˚Â ÓÚÎË˜Ëfl. ë‡‚ÌÂÌËÂ ÔÓÎÓ-
‚ÓÁ‡ÒÚÌ˚ı „ÛÔÔ Ó‰ÌÓ„Ó ‚Ë‰‡, ÊË‚Û˘Ëı Ì‡ Ó‰ÌÓÏ
Û˜‡ÒÚÍÂ, ÛÍ‡Á˚‚‡ÂÚ Ì‡ Ì‡ÎË˜ËÂ ÌÂÍÓÚÓ˚ı Á‡ÍÓ-
ÌÓÏÂÌ˚ı ÓÚÎË˜ËÈ ÔÓ ‚ÂÎË˜ËÌÂ Ì‡ÍÓÔÎÂÌËfl ‡‰ËÓ-
ÌÛÍÎË‰Ó‚. í‡Í, ÔÚÂÌˆ˚ ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ Ì‡ ÔÓÁ‰-
ÌËı ̋ Ú‡Ô‡ı „ÌÂÁ‰Ó‚Ó„Ó ÔÂËÓ‰‡ Ó·˚˜ÌÓ ËÏÂ˛Ú ·Ó-
ÎÂÂ ‚˚ÒÓÍËÂ CRN 90Sr Ë ·ÓÎÂÂ ÌËÁÍËÂ 137Cs, ˜ÂÏ Ëı
Ó‰ËÚÂÎË (Ú‡·Î. 6). ÖÒÎË Ò‡‚ÌËÚ¸ ÓÚÌÓÒËÚÂÎ¸ÌÓÂ
Á‡„flÁÌÂÌËÂ Ó„‡ÌËÁÏ‡ ‚ÁÓÒÎ˚ı ÓÒÓ·ÂÈ Ë ÒÂ„ÓÎÂ-
ÚÓÍ ‰Û„Ëı ‚Ë‰Ó‚, Ó·ËÚ‡˛˘Ëı Ì‡ Ó‰ÌÓÏ Û˜‡ÒÚÍÂ,
ÚÓ ÏÓÊÌÓ Ó·Ì‡ÛÊËÚ¸ ‡Ì‡ÎÓ„Ë˜ÌÛ˛ ÚÂÌ‰ÂÌˆË˛
Ó·˘Â„Ó ÔÂ‚˚¯ÂÌËfl ÒÓ‰ÂÊ‡ÌËfl 90Sr Û ÏÓÎÓ‰˚ı
ÔÚËˆ (Ú‡·Î. 7). ÇÏÂÒÚÂ Ò ÚÂÏ ÔÓ Ì‡ÍÓÔÎÂÌË˛ 137Cs
˝ÚË ‚ÓÁ‡ÒÚÌ˚Â „ÛÔÔ˚ ÌÂ ‡ÁÎË˜‡˛ÚÒfl.

éÔÂ‰ÂÎÂÌÌ˚Â ÓÚÎË˜Ëfl ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡-
„flÁÌÂÌËfl ‚˚fl‚ÎÂÌ˚ Ë Û ‡ÁÌÓÔÓÎ˚ı ÓÒÓ·ÂÈ ËÁ
Ó‰ÌÓÈ Ô‡˚ (Ú‡·Î. 8). Ç Ô‡‡ı ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚
·ÓÎÂÂ ‚˚ÒÓÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË 90Sr ÓÚÏÂ˜Â-
Ì˚ Û Ò‡ÏÓÍ, Ó‰Ì‡ÍÓ ÔÓ Ì‡ÍÓÔÎÂÌË˛ 137Cs Ò‡Ïˆ˚ Ë
Ò‡ÏÍË ÒÍÓÂÂ ‚ÒÂ„Ó Ë‰ÂÌÚË˜Ì˚. ÄÌ‡ÎÓ„Ë˜Ì˚Â Á‡-
ÍÓÌÓÏÂÌÓÒÚË Ó·Ì‡ÛÊÂÌ˚ Ë Û ‰Û„Ëı ‚Ë‰Ó‚, ÌÂ-
ÒÏÓÚfl Ì‡ ÓÚÒÛÚÒÚ‚ËÂ ‰‡ÌÌ˚ı Ó ÔËÌ‡‰ÎÂÊÌÓÒÚË
Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Í Ó‰ÌÓÈ Ô‡Â Ë ÌÂ·ÓÎ¸¯ËÂ ‡ÁÏÂ-
˚ ‚˚·ÓÍË.

á‡‚ËÒËÏÓÒÚ¸ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl
ÓÚ ‚Ë‰‡ ÔÚËˆ˚. Ç ÛÒÎÓ‚Ëflı ÏÌÓ„ÓÙ‡ÍÚÓÌÓ„Ó
‚ÎËflÌËfl Ë ÌÂ‰ÓÒÚ‡ÚÓ˜Ì˚ı Ó·˙ÂÏÓ‚ ‚˚·ÓÍË Ò‡‚-
ÌÂÌËÂ ÔÓÍ‡Á‡ÚÂÎÂÈ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl
ÔÚËˆ, ÔËÌ‡‰ÎÂÊ‡˘Ëı Í ‡ÁÎË˜Ì˚Ï ‚Ë‰‡Ï, ÒÚ‡ÌÓ-
‚ËÚÒfl Á‡ÚÛ‰ÌËÚÂÎ¸Ì˚Ï, ÔÓ˝ÚÓÏÛ, Í‡Í ˝ÚÓ ·˚ÎÓ
ÛÔÓÏflÌÛÚÓ ‚˚¯Â, ‚Ò˛ ÒÓ‚ÓÍÛÔÌÓÒÚ¸ ‚Ë‰Ó‚ ‡Á‰Â-
ÎËÎË Ì‡ ÛÒÎÓ‚Ì˚Â ˝ÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËÂ „ÛÔÔ˚
(Ú‡·Î. 2). Ñ‡ÌÌ˚Â ÔÓ ÔÚÂÌˆ‡Ï Ë ÏÓÎÓ‰˚Ï ÔÚËˆ‡Ï,
ÔÓ ÔÚËˆ‡Ï ‚ ÔÂËÓ‰ ÓÒÂÌÌËı ÏË„‡ˆËÈ, ‡ Ú‡ÍÊÂ
‰‡ÌÌ˚Â ÔÓ ˝ÍÓÎÓ„Ë˜ÂÒÍËÏ „ÛÔÔ‡Ï, ‚˚·ÓÍ‡ ÍÓÚÓ-

Erithacus rubecula

Fringilla coelebs

Luscinia luscinia

Muscicapa striata

Parus major

Turdus merula

0.014

0.012

0.010

0.008

0.006

0.004

0.002

TFSr

ÄáÅ
àáå

çòèã
èêë

èêü
êã1

êã2

a – TFSr

Erithacus rubecula

Fringilla coelebs

Luscinia luscinia

Muscicapa striata

Parus major

Turdus merula

0.006

0.005

0.004

0.003

0.002

0.001

TFCs

ÄáÅ
àáå

çòèã
èêë

èêü
êã1

êã2

· – TFCs

0

êËÒ. 2. ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl TFRN Û ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ÔÚËˆ Ì‡ ‡ÁÎË˜Ì˚ı Û˜‡ÒÚÍ‡ı óá ‚ „ÌÂÁ‰Ó‚ÓÈ ÔÂËÓ‰ (ÚÓÎ¸ÍÓ ‚ÁÓÒ-

Î˚Â ÓÒÓ·Ë), Ï2/Í„. ì˜‡ÒÚÍË: ÄáÅ – ÄÁ·Û˜ËÌ, àáå – àÁÛÏÛ‰ÌÓÂ, çòèã – çòè ãÂÒÌË˜ÂÒÚ‚Ó, èêë – èËÔflÚ¸, ÒÚ‡ËÍ,
èêü – èËÔflÚ¸, flıÚ-ÍÎÛ·, êã1 – ê˚ÊËÈ ãÂÒ-1, êã2 – ê˚ÊËÈ ãÂÒ-2.

6

5

4

3

2

1

0

137Cs/90Sr

ÄáÅ àáå çòèã èêë èêü êã1 êã2

Erithacus rubecula
Fringilla coelebs
luscinia luscinia
Muscicapa striata
Parus major
Turdus merula
èÓ˜‚‡

êËÒ. 3. éÚÌÓ¯ÂÌËÂ TFCs/TFSr Û ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ÔÚËˆ
Ë ÒÓ‰ÂÊ‡ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ ÔÓ˜‚Â (DCs/DSr) Ì‡ ‡Á-
ÎË˜Ì˚ı Û˜‡ÒÚÍ‡ı óá. é·ÓÁÌ‡˜ÂÌËfl Û˜‡ÒÚÍÓ‚ – Í‡Í Ì‡
ËÒ. 2.
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˚ı ÌÂ ÔÂ‚˚¯‡Î‡ 5, ‚ ‡Ì‡ÎËÁ ÌÂ ‚ÍÎ˛˜‡ÎË. ÑÎfl
Ò‡‚ÌÂÌËfl ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ÂÎË˜ËÌÛ  × 106)
(Ú‡·Î. 9).

ÄÌ‡ÎËÁ ÔÓÍ‡Á‡Î, ˜ÚÓ Ì‡ËÏÂÌ¸¯ÂÂ ÁÌ‡˜ÂÌËÂ
TFRN 90Sr ı‡‡ÍÚÂÌÓ ‰Îfl ÔÚËˆ, ÔËÚ‡˛˘ËıÒfl ‰Â-
‚ÂÒÌ˚ÏË ÔÎÓ‰‡ÏË (‰Û·ÓÌÓÒ˚, „ÛÔÔ‡ “6”) (ËÒ. 4).
í‡ÍÊÂ ‚fl‰ ÎË fl‚ÎflÂÚÒfl ÒÎÛ˜‡ÈÌ˚Ï ÌËÁÍÓÂ ÁÌ‡˜Â-
ÌËÂ TFSr ‚ „ÛÔÔÂ ÔÚËˆ-ËıÚËÓÙ‡„Ó‚ (“9”, ÁËÏÓÓ-
‰ÓÍ): Í‡Í ËÁ‚ÂÒÚÌÓ, ÓÌË ÓÚ˚„Ë‚‡˛Ú ÍÓÒÚË Ò‚ÓËı
ÊÂÚ‚. éÒÚ‡Î¸Ì˚Â „ÛÔÔ˚ ÔÚËˆ, ÍÓÚÓ˚Â ‚ „ÌÂÁ-
‰Ó‚ÓÈ ÔÂËÓ‰ fl‚Îfl˛ÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌ˚ÏË ˝Ì-

TFRN(lg
ÚÓÏÓÙ‡„‡ÏË, ÏÂÊ‰Û ÒÓ·ÓÈ ÔÓ ˝ÚÓÏÛ ÔÓÍ‡Á‡ÚÂÎ˛
‰ÓÒÚÓ‚ÂÌÓ ÌÂ ‡ÁÎË˜‡˛ÚÒfl (Ú‡·Î. 10). 

ê‡ÁÎË˜Ëfl ̋ ÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËı „ÛÔÔ ÔÓ ÔÓÍ‡-
Á‡ÚÂÎ˛ TFRN 137Cs ËÏÂ˛Ú ËÌÓÈ ı‡‡ÍÚÂ (ËÒ. 5).
ç‡Ë·ÓÎ¸¯ËÏË ÁÌ‡˜ÂÌËflÏË ‚˚‰ÂÎfl˛ÚÒfl ÔÚËˆ˚-
˝ÌÚÓÏÓÙ‡„Ë, ‡Á˚ÒÍË‚‡˛˘ËÂ ÍÓÏ ‚ ÎÂÒÌÓÈ ÔÓ‰-
ÒÚËÎÍÂ Ë ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜‚˚ (‰ÓÁ‰˚, “1”). í‡ÍÊÂ
ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl ı‡‡ÍÚÂÌ˚ ‰Îfl
ÔÚËˆ-˝ÌÚÓÏÓÙ‡„Ó‚, ‡Á˚ÒÍË‚‡˛˘Ëı ÍÓÏ ‚ ÍÓ-
Ì‡ı ‰ÂÂ‚¸Â‚ Ë ÍÛÒÚ‡ÌËÍÓ‚ („ÛÔÔ˚ “5”, “7”). é‰-
Ì‡ÍÓ ‚ ˆÂÎÓÏ ·ÓÎ¸¯ËÌÒÚ‚Ó „ÛÔÔ ÏÂÊ‰Û ÒÓ·ÓÈ ÔÓ
˝ÚÓÏÛ ÔÓÍ‡Á‡ÚÂÎ˛ ÌÂ ‡ÁÎË˜‡˛ÚÒfl (Ú‡·Î. 10).

í‡·ÎËˆ‡ 4.  àÁÏÂÌÂÌËÂ CRN 90Sr Ë 137Cs Û ‚ÁÓÒÎ˚ı ÓÒÓ·ÂÈ Parus major ‚ ÚÂ˜ÂÌËÂ ÍÓÓÚÍÓ„Ó ÔÂËÓ‰‡ ‚ÂÏÂÌË, ÅÍ/„

çÓÏÂ ÓÒÓ·Ë èÓÎ 90Sr ê‡ÁÌËˆ‡, % 137Cs ê‡ÁÌËˆ‡, %

ì˜‡ÒÚÓÍ “ê˚ÊËÈ ãÂÒ-2”

20.05.04 29.05.04 9 ÒÛÚ 20.05.04 29.05.04 9 ÒÛÚ

B037305 f 9.17 0.32 96.5 15.8 8.55 46.1

B037327 f 8.31 1.47 82.4 9.07 5.16 43.1

B037328 f 18.0 6.75 62.5 25.9 15.4 40.6

B037341 f 9.48 8.44 11.0 12.5 18.6 –48.6*

B030076 m 8.14 3.34 59.0 39.0 26.0 33.4

B037340 m 1.31 0.05 96.4 19.2 11.0 42.6

B037342 m 5.77 1.40 75.7 11.3 10.5 7.0

ì˜‡ÒÚÓÍ “àÁÛÏÛ‰ÌÓÂ”

17.05.05 27.05.05 10 ÒÛÚ 17.05.05 27.05.05 10 ÒÛÚ

B029881 f 4.54 3.66 19.4 0.52 0.32 37.9

B029884 f 3.56 1.25 64.8 0.48 0.45 6.5

B029890 f 1.31 4.21 –221.7 0.16 0.17 –4.5

B037462 m 2.66 1.14 57.2 0.16 0.23 –45.0

* ë‡ÏÍ‡ B037341 – ËÁ àÉ ‹ 178, ‚ ÍÓÚÓÓÏ ÓÚÌÓ¯ÂÌËÂ 90Sr/137Cs Û ÔÚÂÌˆÓ‚ ·˚ÎÓ ÔÓÚË‚ÓÔÓÎÓÊÌ˚Ï ÚÓÏÛ, ˜ÚÓ ÓÚÏÂ˜ÂÌÓ
‚ ‰Û„Ëı „ÌÂÁ‰‡ı. ùÚÓ ‰‡ÂÚ ÓÒÌÓ‚‡ÌËÂ Ò˜ËÚ‡Ú¸, ˜ÚÓ Û ˝ÚÓÈ ÓÒÓ·Ë ·˚Î Í‡ÍÓÈ-ÚÓ ÒÔÂˆËÙË˜ÂÒÍËÈ ËÒÚÓ˜ÌËÍ ÔËÚ‡ÌËfl. Ç ÚÓ ÊÂ ‚Â-
Ïfl Û Ò‡Ïˆ‡ ËÁ ˝ÚÓÈ ÊÂ Ô‡˚ (B037340) ËÁÏÂÌÂÌËfl Û‰ÂÎ¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË 90Sr Ë 137Cs ·˚ÎË Ú‡ÍËÏË ÊÂ, Í‡Í Ë Û ·ÓÎ¸¯ËÌÒÚ‚‡ ‰Û-
„Ëı ÓÒÓ·ÂÈ.

í‡·ÎËˆ‡ 5.  ëÂ‰ÌËÂ „ÂÓÏÂÚË˜ÂÒÍËÂ ÁÌ‡˜ÂÌËfl CRN 90Sr Ë 137Cs ‚ ÚÂÎÂ ÏË„ËÛ˛˘Ëı Ë ÓÒÂ‰Î˚ı ÔÚËˆ ‚ ÓÒÂÌÌËÈ
ÔÂËÓ‰ (1.10.2004) Ì‡ Û˜‡ÒÚÍÂ “ê˚ÊËÈ ãÂÒ-2”, ÅÍ/„

ÇË‰ 137Cs 90Sr ÇË‰ 137Cs 90Sr

åË„‡ÌÚ˚

Erithacus rubecula (n = 18) 4.65 0.46 Parus major (n = 15) 1.45 0.26

Phoenicurus phoenicurus (n = 2) 2.24 0.45 Parus caeruleus (n = 2) 1.27 0.39

Phylloscopus trochilus (n = 1) 8.71 0.65 Turdus merula (n = 12) 41.7 0.12

Phylloscopus collybita (n = 3) 3.69 0.23 Turdus philomelos (n = 1) 87.1 0.04

éÒÂ‰Î˚Â

Aegithalos caudatus (n = 5) 22.6 47.3 Parus cristatus (n = 1) 9.33 12.9

Sitta europaea (n = 1) 12.9 8.13 Parus major (n = 2)* 5.37 5.25

* éÒÓ·Ë, ÓÚÎÓ‚ÎÂÌÌ˚Â ÓÒÂÌ¸˛ Ì‡ ÚÓÏ ÊÂ Û˜‡ÒÚÍÂ, „‰Â ‚ÂÒÌÓÈ Û ÌËı Ì‡ıÓ‰ËÎËÒ¸ „ÌÂÁ‰‡.
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éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ Ï˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÏÂÚÓ‰ ÔË-
ÊËÁÌÂÌÌÓ„Ó ÓÔÂ‰ÂÎÂÌËfl ÒÓ‰ÂÊ‡ÌËfl 90Sr Ë 137Cs

‚Ó ‚ÒÂÏ ÚÂÎÂ ÔÚËˆ. ê‡ÌÂÂ ÔÓ‰Ó·Ì˚È ÏÂÚÓ‰ ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ÚÓÎ¸ÍÓ ‰Îfl ÓˆÂÌÍË γ-ËÁÎÛ˜‡˛˘Ëı ‡‰ËÓ-
ÌÛÍÎË‰Ó‚, ÔË˜ÂÏ Í‡Í Û ÏÂÎÍËı [15–18], Ú‡Í Ë Û ÓÚ-
ÌÓÒËÚÂÎ¸ÌÓ ÍÛÔÌ˚ı ÔÚËˆ [19–28]. Ç ÚÓ ÊÂ ‚ÂÏfl

í‡·ÎËˆ‡ 6.  ÇÓÁ‡ÒÚÌ˚Â ÓÚÎË˜Ëfl ‚ Ì‡ÍÓÔÎÂÌËË 90Sr Ë 137Cs Û ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ (f – Ò‡ÏÍË, m – Ò‡Ïˆ˚, ch – ÔÚÂÌˆ˚), ÅÍ/„

àÉ
ÇÓÁ‡ÒÚ 
ÔÚÂÌˆÓ‚, 

‰Ì.

90Sr 137Cs

f m ch, M ± m (n) ch/f ch/m f m ch, M ± m (n) ch/f ch/m

ì˜‡ÒÚÓÍ “àÁÛÏÛ‰ÌÓÂ”

8 13–15 5.11 5.34 ± 1.00 (3) 1.05 0.51 0.19 ± 0.10 (3) 0.38

33 14–16 2.76 4.40 4.52 ± 0.41 (3) 1.64 1.03 0.17 0.65 0.31 ± 0.19 (3) 1.86 0.47

41 14–16 2.41 0.82 3.20 ± 0.27 (5) 1.33 3.89 0.46 0.46 0.28 ± 0.04 (5) 0.61 0.61

70 14–16 4.10 3.20 2.74 ± 0.45 (5) 0.67 0.86 0.42 0.15 0.26 ± 0.06 (5) 0.61 1.75

71 14–16 3.00 1.90 1.25 ± 0.31 (5) 0.42 0.66 0.66 0.19 0.14 ± 0.05 (5) 0.21 0.73

ì˜‡ÒÚÓÍ “ê˚ÊËÈ ãÂÒ-1”

26 10–12 54.2 28.9 149.7 ± 10.2 (8) 2.76 5.17 48.0 91.3 41.2 ± 2.6 (8) 0.86 0.45

48 17–18 56.4 188.7 ± 13.0 (10) 3.35 319.1 66.2 ± 10.5 (10) 0.21

83 13–15 19.9 100.3 ± 6.4 (5) 5.05 18.9 13.0 ± 0.8 (5) 0.69

89 17–18 21.8 118.0 ± 11.7 (5) 5.43 15.6 50.5 ± 4.7 (6) 3.24

206 17–18 37.5 191.1 (2) 5.10 189.2 42.8 (2) 0.23

206 9–10* 718.0 ± 307.1 (4) 19.1 51.4 ± 2.7 (4) 0.27

207 9–11 80.1 225.5 ± 14.5 (7) 2.81 98.2 49.0 ± 1.8 (7) 0.50

ì˜‡ÒÚÓÍ “ê˚ÊËÈ ãÂÒ-2”

178 15–17 8.79 0.68 5.97 ± 3.77 (8) 0.68 8.78 16.57 15.13 7.60 ± 0.65 (8) 0.46 0.50

187 15–17 4.74 3.58 22.26 ± 2.06 (7) 4.69 6.21 12.20 10.90 4.04 ± 0.52 (7) 0.33 0.37

èËÏÂ˜‡ÌËÂ. * èÓ„Ë·¯ËÂ ÔÚÂÌˆ˚.

êËÒ. 4. äÓ˝ÙÙËˆËÂÌÚ ÔÂÂıÓ‰‡ 90Sr ‚ ˆÂÔË ÔÓ˜‚‡–ÔÚËˆ‡ ‰Îfl ‡ÁÎË˜Ì˚ı ˝ÍÓÎÓ„Ë˜ÂÒÍËı „ÛÔÔ (‚ ÔÓfl‰ÍÂ ‚ÓÁ‡ÒÚ‡ÌËfl
ÒÂ‰ÌÂ„Ó ÁÌ‡˜ÂÌËfl TFSr), M ± s. 

ùÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËÂ „ÛÔÔ˚

5

4

3

2

1

0

lg(TFSr × 106)

‰Îfl ‚ÒÂÈ ÁÓÌ˚
ÄÁ·Û˜ËÌ
óÂÂ‚‡˜
àÁÛÏÛ‰ÌÓÂ
çòè ãÂÒÌË˜ÂÒÚ‚Ó
èËÔflÚ¸, ÒÚ‡ËÍ
èËÔflÚ¸, flıÚ-ÍÎÛ·
ê˚ÊËÈ ãÂÒ-1
ê˚ÊËÈ ãÂÒ-2
ÇÂÒÌflÌÓÂ

9 6 3 2 7 5 1 4 8
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í‡·ÎËˆ‡ 7.  ÇÓÁ‡ÒÚÌ˚Â ÓÚÎË˜Ëfl Û ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ÔÚËˆ ÔÓ ÔÓÍ‡Á‡ÚÂÎ˛ TFRN 90Sr Ë 137Cs, lg(TF × 106), Ï2/Í„

ÇË‰ ÇÓÁ‡ÒÚ
TF 90Sr TF 137Cs

M ± s min–max n M ± s min–max n

ì˜‡ÒÚÓÍ “ÄÁ·Û˜ËÌ”

Coccothraustes
coccothraustes

ad 2.48 ± 0.56 1.52–3.03 7 2.45 ± 0.49 1.58–2.90 7

juv 2.39 ± 0.67 1.58–3.00 5 2.47 ± 0.57 1.64–3.13 5

– –

Luscinia luscinia ad 2.86 ± 0.24 2.66–3.12 3 2.51 ± 0.28 2.26–2.81 3

juv 3.98 ± 0.19 3.79–4.26 5 2.61 ± 0.26 2.39–3.00 5

*** –

Muscicapa striata ad 2.53 2.31–2.76 2 2.76 2.76–2.76 2

juv 3.36 ± 0.04 3.33–3.41 3 2.66 ± 0.08 2.58–2.74 3

*** –

Turdus merula ad 3.10 ± 0.49 2.71–3.65 3 2.98 ± 0.32 2.66–3.29 3

juv 3.24 ± 0.43 2.67–3.70 4 2.94 ± 0.32 2.63–3.26 4

? –

ì˜‡ÒÚÓÍ “çòè ãÂÒÌË˜ÂÒÚ‚Ó”

Ficedula hypoleuca ad 3.84 ± 0.36 3.19–4.31 11 3.08 ± 0.34 2.57–3.61 11

juv 3.81 ± 0.07 3.74–3.92 6 2.94 ± 0.14 2.72–3.10 6

– –

Parus caeruleus ad 3.79 ± 0.24 3.65–4.14 4 2.97 ± 0.10 2.85–3.09 4

juv 4.09 ± 0.13 3.95–4.22 5 3.02 ± 0.12 2.81–3.10 5

*** –

Parus major ad 3.63 ± 0.17 3.40–3.81 6 2.94 ± 0.13 2.74–3.09 6

juv 4.25 ± 0.05 4.18–4.32 7 2.82 ± 0.16 2.64–3.06 7

*** –

ì˜‡ÒÚÓÍ “èËÔflÚ¸, ÒÚ‡ËÍ”

Erithacus rubecula ad 3.26 3.20–3.33 2 2.38 2.18–2.59 2

juv 3.71 ± 0.11 3.58–3.85 4 2.68 ± 0.26 2.48–3.04 4

? –

ì˜‡ÒÚÓÍ “èËÔflÚ¸, flıÚ-ÍÎÛ·”

Erithacus rubecula ad 3.66 3.52–3.80 2 2.66 2.43–2.88 2

juv 3.96 ± 0.44 3.40–4.31 5 2.50 ± 0.37 1.94–2.91 6

? –

Turdus merula ad 3.16 ± 0.58 2.76–3.82 3 3.19 ± 0.19 3.03–3.40 3

juv 4.02 3.67–4.37 2 3.32 3.09–3.55 2

? –

èËÏÂ˜‡ÌËÂ. ÑÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜Ëfl: *** – p < 0.001; ? – ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ ·ÓÎ¸¯‡fl ‚˚·ÓÍ‡ ‰Îfl ÔÓ‰Ú‚ÂÊ‰ÂÌËfl ‡ÁÎË˜Ëfl,
“−” − ‡ÁÎË˜ËÂ ÓÚÒÛÚÒÚ‚ÛÂÚ.

Â„Ó ÔËÏÂÌÂÌËÂ ‰Îfl ÓˆÂÌÍË ÒÓ‰ÂÊ‡ÌËfl 90Sr ÔÂÊ-
‰Â Ò˜ËÚ‡ÎË ÌÂ‚ÓÁÏÓÊÌ˚Ï [29]. ç‡ÒÚÓfl˘ÂÂ ËÒÒÎÂ-
‰Ó‚‡ÌËÂ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ‚ ÛÒÎÓ‚Ëflı óá ËÁÏÂÂÌËÂ
ÒÓ‰ÂÊ‡ÌËfl 90Sr ‚ ÚÓÎÒÚÓÒÎÓÈÌ˚ı Ó·‡Áˆ‡ı, ‚ ÚÓÏ
˜ËÒÎÂ Ë ‚ Ó„‡ÌËÁÏÂ ÏÂÎÍËı ÊË‚ÓÚÌ˚ı, ‚ÓÁÏÓÊÌÓ
Ë ˝ÙÙÂÍÚË‚ÌÓ. ÅÓÎÂÂ ÚÓ„Ó, Ó‰ÌÓ‚ÂÏÂÌÌÓÂ ËÁÏÂ-
ÂÌËÂ 90Sr Ë 137Cs ÔÓÁ‚ÓÎËÎÓ ‚ÔÂ‚˚Â ÔÓÎÛ˜ËÚ¸ Ú‡-
ÍÓÈ ·ÓÎ¸¯ÓÈ Ó·˙ÂÏ ‰‡ÌÌ˚ı (506 ÔÚËˆ) Á‡ ÓÚÌÓÒË-

ÚÂÎ¸ÌÓ ÍÓÓÚÍËÈ ÒÓÍ (54 ‰Ìfl ÓÚÎÓ‚Ó‚) Ë ÔË ̋ ÚÓÏ
ÒÓı‡Ìflfl ÊËÁÌ¸ ÊË‚ÓÚÌ˚Ï.

Ç ˆÂÎÓÏ ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚È Í‡ÈÌÂ ¯ËÓÍËÈ ‰Ë‡-
Ô‡ÁÓÌ ÁÌ‡˜ÂÌËÈ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÚËˆ
ÔÓÎÌÓÒÚ¸˛ ÒÓ„Î‡ÒÛÂÚÒfl Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ·ÓÎÂÂ ‡Ì-
ÌËı ËÒÒÎÂ‰Ó‚‡ÌËÈ (Ì‡ÔËÏÂ: [6, 10, 11, 16, 19, 29–
33]). éÚÌÓÒËÚÂÎ¸ÌÓ ÔÂ‚˚ı ÎÂÚ ÔÓÒÎÂ ‡‚‡ËË [34]
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í‡·ÎËˆ‡ 8.  éÚÌÓ¯ÂÌËÂ ÁÌ‡˜ÂÌËÈ CRN (ÒÂ‰ÌËÂ „ÂÓÏÂÚË˜ÂÒÍËÂ) ‚ Ó„‡ÌËÁÏÂ Ò‡ÏÓÍ (f) Ë Ò‡ÏˆÓ‚ (m) ÌÂÒÍÓÎ¸ÍËı
‚Ë‰Ó‚ ÔÚËˆ, ÅÍ/„*

ì˜‡ÒÚÓÍ ÇË‰
éÚÌÓ¯ÂÌËÂ f/m

n (f/m)
90Sr 137Cs

ÑÎfl ‚˚·ÓÓÍ Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ò ÌÂËÁ‚ÂÒÚÌ˚ÏË ·‡˜Ì˚ÏË Ò‚flÁflÏË

ÄÁ·Û˜ËÌ Coccothraustes coccothraustes 0.30 0.76 4/2

àÁÛÏÛ‰ÌÓÂ
Erithacus rubecula 1.48 0.54 3/4

Fringilla coelebs 0.68 0.70 4/6

çòè ãÂÒÌË˜ÂÒÚ‚Ó

Ficedula hypoleuca 2.59 1.75 8/3

Fringilla coelebs 2.75 1.10 21/10

Muscicapa striata 1.44 0.56 2/2

Turdus merula 4.87 2.59 5/2

èËÔflÚ¸, ÒÚ‡ËÍ Muscicapa striata 2.03 1.43 2/4

ÑÎfl Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ, ÔËÌ‡‰ÎÂÊ‡˘Ëı Í Ó‰ÌÓÈ Ô‡Â

àÁÛÏÛ‰ÌÓÂ Parus major 1.39 1.25 4/4

ê˚ÊËÈ ãÂÒ-1 Parus major 1.33 0.79 4/4

ê˚ÊËÈ ãÂÒ-2 Parus major 3.65 1.03 6/6

* ÑÎfl ˝ÚÓ„Ó Ò‡‚ÌÂÌËfl ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÚÓÎ¸ÍÓ ÚÂ ‚Ë‰Ó‚˚Â Ë ÔÓÎÓ‚˚Â ‚˚·ÓÍË, ÍÓÚÓ˚Â ÒÓ‰ÂÊ‡ÎË ÌÂ ÏÂÌÂÂ ‰‚Ûı ÁÌ‡˜ÂÌËÈ.

í‡·ÎËˆ‡ 9.  ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÔÂÂıÓ‰‡ ‡‰ËÓÌÛÍÎË‰Ó‚ ‚ ˆÂÔË ÔÓ˜‚‡–ÔÚËˆ‡ ‰Îfl ‡ÁÌ˚ı ˝ÍÓÎÓ„Ó-
ÚÓÙË˜ÂÒÍËı „ÛÔÔ (ìùíÉ, ÒÏ. Ú‡·Î. 2) ÔÚËˆ, Ï2/Í„

ìùíÉ
90Sr, lg(TFSr × 106) 137Cs, lg(TFCs × 106)

n
M ± s min–max M ± s min–max

1 3.49 ± 0.43 2.71–4.17 3.12 ± 0.40 2.41–3.89 26

2 3.29 ± 0.68 1.74–4.41 2.43 ± 0.39 1.98–3.67 18

3 2.79 ± 0.97 1.14–3.64 2.42 ± 0.57 1.61–3.29 7

4 3.62 ± 0.73 2.10–4.49 2.60 ± 0.33 2.12–3.21 10

5 3.43 ± 0.61 1.03–4.72 2.92 ± 0.50 1.79–4.21 174

6 2.52 ± 0.53 1.52–3.03 2.44 ± 0.46 1.58–2.90 8

7 3.37 ± 0.63 1.98–4.31 2.87 ± 0.45 1.91–3.71 41

8 4.19 ± 0.50 3.45–5.33 2.54 ± 0.38 1.91–3.54 16

9 2.11 2.11 2.32 2.32 1

í‡·ÎËˆ‡ 10.  áÌ‡˜ËÏÓÒÚ¸ ÓÚÎË˜ËÈ ÏÂÊ‰Û ìùíÉ ÔÓ ÔÓÍ‡Á‡ÚÂÎflÏ TFSr (ÌËÊÂ ‰Ë‡„ÓÌ‡ÎË) Ë TFCs (‚˚¯Â ‰Ë‡„ÓÌ‡ÎË)

ìùíÉ 1 2 3 4 5 6 7

1 – *** * *** * ** *

2 Ì/‰ – Ì/‰ Ì/‰ *** Ì/‰ ***

3 Ì/‰ Ì/‰ – Ì/‰ Ì/‰ Ì/‰ Ì/‰

4 Ì/‰ Ì/‰ Ì/‰ – * Ì/‰ Ì/‰

5 Ì/‰ Ì/‰ Ì/‰ Ì/‰ – * Ì/‰

6 *** ** Ì/‰ ** ** – *

7 Ì/‰ Ì/‰ Ì/‰ Ì/‰ Ì/‰ ** –

èËÏÂ˜‡ÌËÂ. ìÓ‚ÂÌ¸ ÁÌ‡˜ËÏÓÒÚË ‚ÂÓflÚÌÓÈ Ó¯Ë·ÍË Ó·Ì‡ÛÊÂÌÌ˚ı ‡ÁÎË˜ËÈ: *** – p < 0.001; ** – p < 0.01; * – p < 0.05; Ì/‰ – p > 0.05.
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‡‰ËÓ‡ÍÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÔÚËˆ 90Sr ‚ ÒÂ‰ÌÂÏ
ÒÌËÁËÎÓÒ¸ ‚ 5.2 ‡Á‡, ‡ 137Cs – ‚ 14.1 ‡Á. èÓËÁÓ-
¯ÎÓ ˝ÚÓ ÔÂÊ‰Â ‚ÒÂ„Ó ÔÓ ÔË˜ËÌÂ ÒÌËÊÂÌËfl ·ËÓ-
ÎÓ„Ë˜ÂÒÍÓÈ ‰ÓÒÚÛÔÌÓÒÚË ‡‰ËÓÌÛÍÎË‰Ó‚ (ÒÏ. ÌË-
ÊÂ) Ë ˜‡ÒÚË˜ÌÓ Á‡ Ò˜ÂÚ Ëı ‡ÒÔ‡‰‡.

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ·ÎËÁÍËÈ Í ÎÓ„ÌÓÏ‡Î¸-
ÌÓÏÛ Ô‡‚ÓÒÍÓ¯ÂÌÌ˚È ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl
ÁÌ‡˜ÂÌËÈ CRN ÒÓ‚Ô‡‰ÂÚ Ò ‡Ì‡ÎÓ„Ë˜Ì˚Ï ÔÓÒÚ‡Ì-
ÒÚ‚ÂÌÌ˚Ï ‡ÒÔÂ‰ÂÎÂÌËÂÏ Á‡Ô‡Ò‡ ‡‰ËÓÌÛÍÎË‰Ó‚
‚ ÔÓ˜‚Â, ‡ Ú‡ÍÊÂ Ò ˜‡ÒÚÓÚÓÈ ‡ÒÔÂ‰ÂÎÂÌËfl ÁÌ‡˜Â-
ÌËÈ, ÛÒÚ‡ÌÓ‚ÎÂÌÌÓÈ Û ‰Û„Ëı „ÛÔÔ ÊË‚ÓÚÌ˚ı Ë
‡ÒÚÂÌËÈ (Ì‡ÔËÏÂ: [35, 36]), Ú.Â. ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸
‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÚËˆ – ˝ÚÓ ‚ ÔÂ‚Û˛
Ó˜ÂÂ‰¸ ÒÎÂ‰ÒÚ‚ËÂ ÌÂ‡‚ÌÓÏÂÌÓÒÚË ÔÓÒÚ‡Ì-
ÒÚ‚ÂÌÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ‡‰ËÓ‡ÍÚË‚Ì˚ı ‚˚Ô‡‰Â-
ÌËÈ ‚ ÒÓ˜ÂÚ‡ÌËË Ò ÔÓ‰‚ËÊÌÓÒÚ¸˛ Ò‡ÏËı ÊË‚ÓÚÌ˚ı
Ë ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ÏË ÓÒÓ·ÂÌÌÓÒÚflÏË ÔËÚ‡ÌËfl, ÙË-
ÁËÓÎÓ„ËË Ë Ú.Ô. ê‡ÒÔÂ‰ÂÎÂÌËÂ ÁÌ‡˜ÂÌËÈ, ·ÎËÁÍÓÂ
Í ÌÓÏ‡Î¸ÌÓÏÛ, ÏÓÊÌÓ ÔÓÎÛ˜ËÚ¸ ÚÓÎ¸ÍÓ ÔË
Ó˜ÂÌ¸ „ÓÏÓ„ÂÌÌÓÈ ‚˚·ÓÍÂ (‚Ë‰, ‚ÓÁ‡ÒÚ Ë ÔÓÎ
ÔÚËˆ), ÔÓÎÛ˜ÂÌÌÓÈ Ì‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ·ÓÎ¸¯ÓÏ
Û˜‡ÒÚÍÂ Ò ÓÚÌÓÒËÚÂÎ¸ÌÓ „ÓÏÓ„ÂÌÌ˚ÏË ‡‰Ë‡ˆËÓÌ-
Ì˚ÏË Ë ˝ÍÓÎÓ„Ë˜ÂÒÍËÏË ÛÒÎÓ‚ËflÏË (Í‡Í ˝ÚÓ ·˚ÎÓ
‚ ÒÎÛ˜‡Â Ò „ÌÂÁ‰Ó‚ÓÈ „ÛÔÔËÓ‚ÍÓÈ ·ÓÎ¸¯ÓÈ ÒËÌË-
ˆ˚ Ì‡ Û˜‡ÒÚÍÂ “ê˚ÊËÈ ãÂÒ-1”). ëÎÂ‰ÒÚ‚ËÂ Í‡ÈÌÂ-
„Ó ‡ÁÌÓÓ·‡ÁËfl ÁÌ‡˜ÂÌËÈ – ÔÂÂÍ˚‚‡ÌËÂ ˜‡ÒÚÓÚ-
Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËÈ ‡ÁÌ˚ı ‚Ë‰Ó‚, ˜ÚÓ ‰ÂÎ‡ÂÚ Í‡È-
ÌÂ Á‡ÚÛ‰ÌËÚÂÎ¸Ì˚Ï ÓÔÂ‰ÂÎÂÌËÂ ÏÂÊ‚Ë‰Ó‚˚ı
‡ÁÎË˜ËÈ (‰‡ÊÂ ÂÒÎË ÓÌË ÂÒÚ¸) Ë ÚÂ·ÛÂÚ Û‚ÂÎË˜ÂÌËfl
‡ÁÏÂ‡ ‚˚·ÓÍË ‰Ó 30–50 ÔÚËˆ Í‡Ê‰Ó„Ó ‚Ë‰‡,
Û˜‡ÒÚÍ‡ Ë ÔÂËÓ‰‡ ËÒÒÎÂ‰Ó‚‡ÌËÈ.

Ç ÎËÚÂ‡ÚÛÂ ÛÊÂ ÌÂÓ‰ÌÓÍ‡ÚÌÓ ÛÔÓÏËÌ‡ÎÓÒ¸,
˜ÚÓ Á‡„flÁÌÂÌËÂ ÔÚËˆ ÌÂ ÒÚÓÎ¸ÍÓ Á‡‚ËÒËÚ ÓÚ ÚÓ„Ó,
„‰Â Ì‡ıÓ‰ËÚÒfl Ëı „ÌÂÁ‰Ó (Û·ÂÊË˘Â), ÒÍÓÎ¸ÍÓ ÓÚ
ÚÓ„Ó, „‰Â Ë Í‡Í ˜‡ÒÚÓ ÓÌË ÒÓ·Ë‡˛Ú ÍÓÏ [18, 21,
23, 30, 37–39]. Ç óá ˝ÚÓÚ ˝ÙÙÂÍÚ ÓÒÓ·Ó flÍÓ ‚˚-
‡ÊÂÌ ‚ Ò‚flÁË Ò Ì‡ÎË˜ËÂÏ ÒÎÂ‰Ó‚ ÔÓıÓÊ‰ÂÌËfl ‡-
‰ËÓ‡ÍÚË‚Ì˚ı Ó·Î‡ÍÓ‚ Ë ÔflÚÂÌ ‡‰ËÓ‡ÍÚË‚Ì˚ı ‚˚-
Ô‡‰ÂÌËÈ. í‡Í, ‚ ÓÚÌÓ¯ÂÌËË ÌÂÍÓÚÓ˚ı ÓÒÓ·ÂÈ
·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ Ò Û˜‡ÒÚÍ‡ “ê˚ÊËÈ ãÂÒ-1”, Û ÍÓ-
ÚÓ˚ı ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍËÂ CRN ‚
ÚÂÎÂ (Ë flÈˆ‡ı, ÌÓ ‰‡ÌÌ˚Â Á‰ÂÒ¸ ÌÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚),
ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÓÌË ÒÓ·Ë‡ÎË ÍÓÏ ÌÂ
Ì‡ „ÌÂÁ‰Ó‚ÓÏ Û˜‡ÒÚÍÂ, ‡ ‚ ·ÎËÊ‡È¯ÂÏ ·ÓÎÂÂ “˜Ë-
ÒÚÓÏ” ÒÓÒÌÓ‚ÓÏ ÎÂÒÛ, Á‡ ÔÂ‰ÂÎ‡ÏË Ú‡ÒÒ˚ Á‡Ô‡‰-
ÌÓ„Ó ÒÎÂ‰‡ Ë ÁÓÌ˚ ÔÓ„Ë·¯Â„Ó “ê˚ÊÂ„Ó ãÂÒ‡”. èÓ-
‰Ó·ÌÓÂ ‰ÓÔÛ˘ÂÌËÂ ÏÓÊÂÚ ·˚Ú¸ ‚˚‰‚ËÌÛÚÓ Ë ‚ ÓÚ-
ÌÓ¯ÂÌËË ÁËÏÓÓ‰Í‡, ÓÚÎÓ‚ÎÂÌÌÓ„Ó Ì‡ Û˜‡ÒÚÍÂ
“ÄÁ·Û˜ËÌ”. èÚËˆ‡ ·˚Î‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ “˜ËÒÚÓÈ”
(Ú‡·Î. 3), ÚÓ„‰‡ Í‡Í Û˜‡ÒÚÓÍ – Ó‰ËÌ ËÁ Ò‡Ï˚ı “„flÁ-
Ì˚ı”, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÓÌ‡ Ú‡Ï ÓÍ‡Á‡Î‡Ò¸ ÎË¯¸ Ì‡
ÔÓÎÂÚÂ Ò ·ÓÎÂÂ “˜ËÒÚ˚ı” ‚Ó‰ÓÂÏÓ‚ (Ì‡ÔËÏÂ,
. èËÔflÚ¸).

çÂ ÏÂÌÂÂ ‚‡ÊÌÛ˛ ÓÎ¸ Ë„‡ÂÚ ÒÚÂÔÂÌ¸ ÚÂË-
ÚÓË‡Î¸ÌÓÈ ÔË‚flÁ‡ÌÌÓÒÚË. éÒÂ‰Î˚Â ÔÚËˆ˚, ÒÓ-
·Ë‡˛˘ËÂ ÍÓÏ Ò Ó„‡ÌË˜ÂÌÌÓÈ ÚÂËÚÓËË, ÔË
ÓÚÒÛÚÒÚ‚ËË ÔËÌˆËÔË‡Î¸Ì˚ı ËÁÏÂÌÂÌËÈ ‚ ‡ˆËÓ-
ÌÂ ÒÓı‡Ìfl˛Ú ÛÓ‚ÌË ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂ-
ÌËfl ÚÂÎ‡ ‚ ÚÂ˜ÂÌËÂ ‰ÎËÚÂÎ¸ÌÓ„Ó ÒÓÍ‡: Ì‡ÔËÏÂ,
·ÓÎ¸¯‡fl ÒËÌËˆ‡ Ì‡ Û˜‡ÒÚÍÂ “ê˚ÊËÈ ãÂÒ-2” (ÒÏ.
‚˚¯Â). äÓÏÂ ÚÓ„Ó, ‚ ÛÒÎÓ‚Ëflı óá ÓÌË ËÏÂ˛Ú ÒÓ-
ÔÓÒÚ‡‚ËÏ˚Â ÁÌ‡˜ÂÌËfl CCs Ë CSr, ÚÓ„‰‡ Í‡Í Û ÏË„Ë-
Û˛˘Ëı ÔÚËˆ ‚ÒÎÂ‰ÒÚ‚ËÂ ·ÓÎÂÂ ÏÂ‰ÎÂÌÌÓ„Ó Ì‡-

êËÒ. 5. äÓ˝ÙÙËˆËÂÌÚ ÔÂÂıÓ‰‡ 137Cs ‚ ˆÂÔË ÔÓ˜‚‡–ÔÚËˆ‡ ‰Îfl ‡ÁÎË˜Ì˚ı ˝ÍÓÎÓ„Ë˜ÂÒÍËı „ÛÔÔ (‚ ÔÓfl‰ÍÂ ‚ÓÁ‡ÒÚ‡ÌËfl
ÒÂ‰ÌÂ„Ó ÁÌ‡˜ÂÌËfl TFCs), M ± s.

9 3 2 6 8 4 7 5 1
ùÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËÂ „ÛÔÔ˚

5

4

3

2

1

0

lg(TFCs × 106)

‰Îfl ‚ÒÂÈ ÁÓÌ˚
ÄÁ·Û˜ËÌ
óÂÂ‚‡˜
àÁÛÏÛ‰ÌÓÂ
çòè ãÂÒÌË˜ÂÒÚ‚Ó
èËÔflÚ¸, ÒÚ‡ËÍ
èËÔflÚ¸, flıÚ-ÍÎÛ·
ê˚ÊËÈ ãÂÒ-1
ê˚ÊËÈ ãÂÒ-2
ÇÂÒÌflÌÓÂ
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É‡˘‡Í Ë ‰.

ÍÓÔÎÂÌËfl 90Sr ÓÚÌÓ¯ÂÌËÂ CCs/CSr Ì‡ÏÌÓ„Ó ÔÂ‚˚-
¯‡ÂÚ 1.0 (Ú‡·Î. 5). äÒÚ‡ÚË, ‰Û„ÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ –
ÏÂÊ‰Û CCs ‚ ÍË¯Â˜ÌËÍÂ Ë Ï˚¯ˆ‡ı ‚ Ò‚ÓÂ ‚ÂÏfl
·˚ÎÓ ÔÂ‰ÎÓÊÂÌÓ Í‡Í ÔÓÍ‡Á‡ÚÂÎ¸ ÏË„‡ˆËÓÌÌÓ„Ó
ÒÚ‡ÚÛÒ‡ ÔÚËˆ Ë Í‡Í ÒÎÂ‰ÒÚ‚ËÂ ÌÂÛÒÚ‡ÌÓ‚Ë‚¯Â„ÓÒfl
‡‚ÌÓ‚ÂÒËfl 137Cs ‚ Ó„‡ÌËÁÏÂ [40, 41]: ˜ÂÏ ÓÌÓ
·ÎËÊÂ Í 1.0, ÚÂÏ ‰ÓÎ¸¯Â ÔÚËˆ‡ Ì‡ıÓ‰ËÚÒfl Ì‡ Á‡-
„flÁÌÂÌÌÓÈ ÚÂËÚÓËË.

Ö˘Â ‚ ÔÂ‰˚‰Û˘ËÂ ‰ÂÒflÚËÎÂÚËfl ·˚ÎÓ ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ, ˜ÚÓ Û ÔÚËˆ, Ó·ËÚ‡˛˘Ëı Ì‡ ÓÔÂ‰ÂÎÂÌÌÓÈ
ÚÂËÚÓËË, ÒÛ˘ÂÒÚ‚Û˛Ú ÒÂÁÓÌÌ˚Â ÒËÌÛÒÓË‰Ì˚Â
ÍÓÎÂ·‡ÌËfl ÒÂ‰ÌÂ„Ó ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl,
Ò‚flÁ‡ÌÌ˚Â Ò Ëı ÏË„‡ˆËÓÌÌÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ [19,
31, 42]. èÓÒÍÓÎ¸ÍÛ ‚ Ó·˘ÂÏ ÒÎÛ˜‡Â “Á‡„flÁÌÂÌ-
Ì˚Â” Û˜‡ÒÚÍË Á‡ÌËÏ‡˛Ú ÏÂÌ¸¯Û˛ ÔÎÓ˘‡‰¸, ˜ÂÏ
“˜ËÒÚ˚Â”, Û‚ÂÎË˜ÂÌËÂ ËÌÚÂÌÒË‚ÌÓÒÚË ÚÂËÚÓË-
‡Î¸Ì˚ı ÔÂÂÏÂ˘ÂÌËÈ ÔË‚Ó‰ËÚ Í ÒÌËÊÂÌË˛ ÒÂ‰-
ÌÂ„Ó “Á‡„flÁÌÂÌËfl” ÔÚËˆ. ùÚÓ ÓÚÏÂ˜ÂÌÓ Ë Ì‡ ÁËÏÓ-
‚Ó˜Ì˚ı Á‡„flÁÌÂÌÌ˚ı ‚Ó‰ÓÂÏ‡ı ‚ Í‡ÌÛÌ ‚ÂÒÂÌÌËı
ÏË„‡ˆËÈ [19], Ë Ì‡ ÎÂÚÌËı ‚Ó‰ÓÂÏ‡ı ÔÓ ÓÍÓÌ˜‡-
ÌËË „ÌÂÁ‰Ó‚Ó„Ó ÔÂËÓ‰‡ [32]. à ıÓÚfl ‚ Ó·˘ÂÏ Û
ÔÚËˆ ÒÛ˘ÂÒÚ‚Ó‚‡Î‡ ÚÂÌ‰ÂÌˆËfl Í Û‚ÂÎË˜ÂÌË˛ CRN
‰Ó ÍÓÌˆ‡ „ÌÂÁ‰Ó‚‡ÌËfl [43], ÚÂËÚÓË‡Î¸ÌÓ ÌÂÔË-
‚flÁ‡ÌÌ˚Â ÓÒÓ·Ë ËÏÂ˛Ú ‰Û„ËÂ Á‡ÍÓÌÓÏÂÌÓÒÚË. 

Ç ÚÓ ÊÂ ‚ÂÏfl, Í‡Í ÔÓÍ‡Á˚‚‡˛Ú ÂÁÛÎ¸Ú‡Ú˚
Ì‡¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ, ı‡‡ÍÚÂ ˆËÍÎË˜Ì˚ı ËÁÏÂ-
ÌÂÌËÈ ÏÓÊÂÚ ·˚Ú¸ ·ÓÎÂÂ ÒÎÓÊÌ˚Ï. ç‡ÔËÏÂ, ‚
Ï‡Â Û ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ ÔÓËÒıÓ‰ËÚ ÒÌËÊÂÌËÂ CRN,
ıÓÚfl ÓÌË ÎË¯¸ ÏÂÒflˆ Í‡Í Á‡ÒÂÎËÎË Á‡„flÁÌÂÌÌ˚È
Û˜‡ÒÚÓÍ (Ú‡·Î. 4). é·˙flÒÌÂÌËÂ ̋ ÚÓÏÛ ÏÓÊÌÓ Ì‡ÈÚË
‚ ËÁÏÂÌÂÌËË ÍÓÏÓ‚Ó„Ó ÔÓ‚Â‰ÂÌËfl. ÖÒÎË ÎÂÚÓÏ
ÓÌË ÒÓ·Ë‡˛Ú ÍÓÏ ‚ ÍÓÌ‡ı ‰ÂÂ‚¸Â‚, ÚÓ ‚ ‡Ì-
ÌËÈ ‚ÂÒÂÌÌËÈ ÔÂËÓ‰ ˜‡ÒÚÓ ÍÓÏflÚÒfl Ì‡ ÁÂÏÎÂ Ë
ÎÂÒÌÓÈ ÔÓ‰ÒÚËÎÍÂ, ˜ÚÓ ‰ÓÎÊÌÓ Û‚ÂÎË˜Ë‚‡Ú¸ ÔÓ-
ÒÚÛÔÎÂÌËÂ ‡‰ËÓÌÛÍÎË‰Ó‚. ÇÓÁ‡ÒÚ‡ÌËÂ ‚ ÒÂÂ‰Ë-
ÌÂ Ï‡fl ˜ËÒÎÂÌÌÓÒÚË ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı-ÙËÚÓÙ‡„Ó‚
ÔÓ·ÛÊ‰‡ÂÚ ÒËÌËˆ Í ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓÏÛ ÍÓÏÎÂ-
ÌË˛ ‚ ‚ÂıÌÂÏ flÛÒÂ ÎÂÒ‡. í‡ÍËÏ Ó·‡ÁÓÏ, ‚‡ÊÂÌ
ÌÂ ÚÓÎ¸ÍÓ Ù‡ÍÚ Á‡ÒÂÎÂÌËfl ÔÓ‰Ó·Ì˚ı ÚÂËÚÓËÈ,
ÌÓ Ë ÚÓ, ˜ÂÏ ÊË‚ÓÚÌ˚Â Ú‡Ï ÔËÚ‡˛ÚÒfl. íÂÓÂÚË˜Â-
ÒÍË ÍÛ„ÎÓ„Ó‰Ë˜Ì˚È ÚÂÌ‰ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡-
„flÁÌÂÌËfl ÔÚËˆ ÏÓÊÂÚ ÒÓÒÚÓflÚ¸ ËÁ ÌÂÒÍÓÎ¸ÍËı ÒË-
ÌÛÒÓË‰Ì˚ı ˆËÍÎÓ‚, Ú‡Í Í‡Í ‚ ÒÎÛ˜‡Â ÌÂ‰ÓÒÚ‡ÚÍ‡
ÍÓÏÓ‚ ‚ ÍÓÌ‡ı ÔÚËˆ˚ ÏÓ„ÛÚ ÌÂÓ‰ÌÓÍ‡ÚÌÓ ‚ÓÁ-
‚‡˘‡Ú¸Òfl Í ÔËÚ‡ÌË˛ Ì‡ ÁÂÏÎÂ. èÓ‰Ó·ÌÓÂ ·˚ÎÓ
ÓÚÏÂ˜ÂÌÓ Ì‡ Û˜‡ÒÚÍÂ ·˚‚¯Â„Ó ÚÂıÌÓÎÓ„Ë˜ÂÒÍÓ„Ó
‚Ó‰ÓÂÏ‡ ì‡ÈÚ-éÛÍ-ã˝ÈÍ [30], „‰Â ‚ ÁËÏÌËÈ ÔÂËÓ‰
Á‡„flÁÌÂÌËÂ ÔÚËˆ ·˚ÎÓ ‚˚¯Â, ˜ÂÏ ‚ ÎÂÚÌËÈ ÔÂË-
Ó‰, Í‡Í ‡Á ÔÓ ÔË˜ËÌÂ ÔÓÔÛÚÌÓ„Ó Á‡„Î‡Ú˚‚‡ÌËfl
ÔÓ˜‚˚. ì ÔÚËˆ ˝‚ËÙ‡„Ó‚ ÒÂÁÓÌÌ‡fl ˆËÍÎË˜ÌÓÒÚ¸
Á‡„flÁÌÂÌËfl Ó„‡ÌËÁÏ‡ ÏÓÊÂÚ Ì‡ÔflÏÛ˛ ÓÚ‡-
Ê‡Ú¸ ÔËÌˆËÔË‡Î¸ÌÓÂ ËÁÏÂÌÂÌËÂ ‡ˆËÓÌ‡. ç‡-
ÔËÏÂ, ‰ÓÁ‰˚ ‚ ÒÂÂ‰ËÌÂ ÎÂÚ‡ ÔÂÂıÓ‰flÚ Ì‡ ÔÂ-
ËÏÛ˘ÂÒÚ‚ÂÌÌÓÂ ÔËÚ‡ÌËÂ ÒÓ˜Ì˚ÏË ÔÎÓ‰‡ÏË ‰ÂÂ-
‚¸Â‚ Ë ÍÛÒÚ‡ÌËÍÓ‚, ˜ÚÓ ÏÓÊÂÚ “Ó˜Ë˘‡Ú¸” Ëı
Ó„‡ÌËÁÏ. Ä Û ‰flÚÎÓ‚ ÒÂÁÓÌÌ‡fl ˆËÍÎË˜ÌÓÒÚ¸ ÏÓ-
ÊÂÚ ËÏÂÚ¸ ÏÂÒÚÓ ‰‡ÊÂ ÔË ÓÒÂ‰ÎÓÏ Ó·‡ÁÂ ÊËÁÌË:
ÎÂÚÓÏ ÓÌË – ÚËÔË˜Ì˚Â ̋ ÌÚÓÏÓÙ‡„Ë, ‡ ÁËÏÓÈ ÏÓ„ÛÚ
ÒÔÂˆË‡ÎËÁËÓ‚‡Ú¸Òfl Ì‡ ‰Â‚ÂÒÌ˚ı ÔÎÓ‰‡ı, ˜ÚÓ, ÔÓ

‚ÒÂÈ ‚Ë‰ËÏÓÒÚË, ‰ÓÎÊÌÓ ‰ÂÎ‡Ú¸ Ëı “˜Ë˘Â”. èÓ
Í‡ÈÌÂÈ ÏÂÂ Ó ÔÓ‰Ó·ÌÓÈ Á‡ÍÓÌÓÏÂÌÓÒÚË Ì‡ÍÓÔ-
ÎÂÌËfl 90Sr Û ‰flÚÎÓ‚ ‡ÌÂÂ ÛÊÂ ÒÓÓ·˘‡ÎË [44]. í‡-
ÍËÏ Ó·‡ÁÓÏ, ‡ÁÎË˜Ì˚Â ‚Ë‰˚ ÔÚËˆ ËÏÂ˛Ú Ò‚Ó˛
ÒÓ·ÒÚ‚ÂÌÌÛ˛ ‚Ë‰ÓÒÔÂˆËÙË˜ÂÒÍÛ˛ Á‡ÍÓÌÓÏÂ-
ÌÓÒÚ¸ ÍÛ„ÎÓ„Ó‰Ë˜ÌÓ„Ó ËÁÏÂÌÂÌËfl ‡‰ËÓ‡ÍÚË‚ÌÓ-
„Ó Á‡„flÁÌÂÌËfl, ÍÓÚÓ‡fl ÓÔÂ‰ÂÎflÂÚÒfl ÚÂÍÛ˘ÂÈ
ÚÓÙË˜ÂÒÍÓÈ ÒÔÂˆË‡ÎËÁ‡ˆËÂÈ Ë ÚÂËÚÓË‡Î¸-
Ì˚Ï ÔÓ‚Â‰ÂÌËÂÏ.

Ç Ó·˘ÂÈ ÏÓ‰ÂÎË, ÓÔËÒ˚‚‡˛˘ÂÈ ÔÓÒÚÛÔÎÂÌËÂ
‡‰ËÓÌÛÍÎË‰Ó‚ ‚ Ó„‡ÌËÁÏ ÊË‚ÓÚÌÓ„Ó ËÁ ÓÍÛÊ‡-
˛˘ÂÈ ÒÂ‰˚, ·ÓÎ¸¯Û˛ ÓÎ¸ Ë„‡ÂÚ ·ËÓÎÓ„Ë˜Â-
ÒÍ‡fl ‰ÓÒÚÛÔÌÓÒÚ¸ ‡‰ËÓÌÛÍÎË‰Ó‚ Ë ÂÂ ÔÓÒÚ‡Ì-
ÒÚ‚ÂÌÌÓ-‚ÂÏÂÌÌ‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸. í‡Í, ‡ÌÂÂ ·˚-
ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ì‡ÍÓÔÎÂÌËÂ 90Sr ‚ Ó„‡ÌËÁÏÂ
‚Ó‰ÓÔÎ‡‚‡˛˘Ëı ÔÚËˆ Á‡‚ËÒËÚ ÌÂ ÚÓÎ¸ÍÓ ÓÚ ÒÓ‰Â-
Ê‡ÌËfl ‡‰ËÓÌÛÍÎË‰‡ ‚ ‚Ó‰ÓÂÏÂ, ÌÓ Ë (‚ Ó·‡ÚÌÓÈ
Á‡‚ËÒËÏÓÒÚË) ÓÚ ÒÓ‰ÂÊ‡ÌËfl ‚ ‚Ó‰Â ÍÓÌÍÛËÛ˛-
˘Â„Ó ˝ÎÂÏÂÌÚ‡ – Í‡Î¸ˆËfl [45]. åÌÓ„ÓÎÂÚÌËÂ Ì‡-
·Î˛‰ÂÌËfl Á‡ ˝ÍÓÒËÒÚÂÏÓÈ ÚÂıÌÓÎÓ„Ë˜ÂÒÍÓ„Ó ‚Ó-
‰ÓÂÏ‡ ‚ ëòÄ ÛÍ‡Á‡ÎË Ì‡ Á‡‚ËÒËÏÓÒÚ¸ Á‡„flÁÌÂ-
ÌËfl ÓÍÓÎÓ‚Ó‰Ì˚ı ÔÚËˆ ÓÚ ÛÓ‚Ìfl ‚Ó‰˚ [29, 41]:
˜ÂÏ ÓÌ ·˚Î ‚˚¯Â, ÚÂÏ “˜Ë˘Â” ·˚ÎË ÔÚËˆ˚. óÂÚ˚-
ÂıÎÂÚÌËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ‚ çÓ‚Â„ËË Ó·Ì‡ÛÊËÎË
ÔÓÒÚÂÔÂÌÌÓÂ ÒÌËÊÂÌËÂ ·ËÓÎÓ„Ë˜ÂÒÍÓÈ ‰ÓÒÚÛÔÌÓ-
ÒÚË 137Cs, ‚˚Ô‡‚¯Â„Ó ÔÓÒÎÂ óÂÌÓ·˚Î¸ÒÍÓÈ ‡‚‡-
ËË, Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, Á‡ÍÓÌÓÏÂÌÓÂ ÒÌËÊÂÌËÂ Á‡-
„flÁÌÂÌËfl ‚‡Î¸‰¯ÌÂÔ‡ [6]. Ç óá TFRN 90Sr ‚ ˆÂÔË
ÔÓ˜‚‡–ÔÚËˆ‡ ÒÌËÁËÎÒfl Ò 10.7 × 10–3 Ï2/Í„ ‚ 1987 „.
[34] ‰Ó 2.64 × 10–3 Ï2/Í„ ‚ 2003–2005 „. (Ì‡¯Ë ‰‡Ì-
Ì˚Â ‰Îfl ‚ÁÓÒÎ˚ı ÔÚËˆ ‚ „ÌÂÁ‰Ó‚ÓÈ ÒÂÁÓÌ), ‡ 137Cs
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Ò 7.7 × 10–3 ‰Ó 0.70 × 10–3 Ï2/Í„.
èË˜ËÌÓÈ ˝ÚÓ„Ó ·˚ÎÓ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÒÓÍ‡˘ÂÌËÂ
ÌÂÍÓÏÓ‚Ó„Ó ÔÛÚË ÔÓÒÚÛÔÎÂÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚,
Ëı ‚ÂÚËÍ‡Î¸Ì‡fl ÏË„‡ˆËfl ‚ „ÎÛ·¸ ÔÓ˜‚ÂÌÌÓ„Ó
ÔÓÙËÎfl Ë Ò‚flÁ˚‚‡ÌËÂ ÔÓ˜‚ÂÌÌÓ-ÔÓ„ÎÓ˘‡˛˘ËÏ
ÍÓÏÔÎÂÍÒÓÏ [46].

Ç óá ËÁÏÂÌ˜Ë‚ÓÒÚ¸ ·ËÓ‰ÓÒÚÛÔÌÓÒÚË ‡‰ËÓÌÛÍ-
ÎË‰Ó‚ ‰Îfl ÔÚËˆ ÔÓfl‚ËÎ‡Ò¸ Â˘Â Ë ‚ Ì‡ÎË˜ËË ÔÓÎÓ-
ÊËÚÂÎ¸ÌÓÈ ÍÓÂÎflˆËË ÁÌ‡˜ÂÌËÈ TFRN 137Cs Ë ÓÚ-
Ëˆ‡ÚÂÎ¸ÌÓÈ ÍÓÂÎflˆËË ÁÌ‡˜ÂÌËÈ TFRN 90Sr Ò
ÛÓ‚ÌÂÏ Á‡„flÁÌÂÌËfl ÏÂÒÚÌÓÒÚË. é·˙flÒÌÂÌËÂ ̋ ÚÓ-
ÏÛ ÒÎÂ‰ÛÂÚ ËÒÍ‡Ú¸ ‚ ı‡‡ÍÚÂÂ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ„Ó
‡ÒÔÂ‰ÂÎÂÌËfl ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı ÙÓÏ ‡‰ËÓ-
‡ÍÚË‚Ì˚ı ‚˚Ô‡‰ÂÌËÈ Ë ÔÓ˜‚ÂÌÌÓ-‡ÒÚËÚÂÎ¸Ì˚ı
ÛÒÎÓ‚ËÈ. ä‡Í ËÁ‚ÂÒÚÌÓ, Ì‡ ˆÂÌÚ‡Î¸Ì˚ı Û˜‡ÒÚÍ‡ı
ÁÓÌ˚ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó 90Sr Ì‡ıÓ‰ËÚÒfl ‚
ÒÓÒÚ‡‚Â ÏÂÎÍÓ ‰ËÒÔÂ„ËÓ‚‡ÌÌ˚ı ˜‡ÒÚËˆ fl‰ÂÌÓ-
„Ó ÚÓÔÎË‚‡ Ë Â‡ÍÚÓÌ˚ı ÍÓÌÒÚÛÍˆËÓÌÌ˚ı Ï‡ÚÂ-
Ë‡ÎÓ‚ [46], ˜ÚÓ ‰ÂÎ‡ÂÚ Â„Ó ÒÎ‡·Ó ‰ÓÒÚÛÔÌ˚Ï ‰Îfl
·ËÓÚ˚. à ıÓÚfl Ò˜ËÚ‡ÂÚÒfl, ˜ÚÓ Í Ì‡ÒÚÓfl˘ÂÏÛ ‚Â-
ÏÂÌË ÚÓÔÎË‚Ì˚Â ̃ ‡ÒÚËˆ˚ Ô‡ÍÚË˜ÂÒÍË ‡ÒÔ‡ÎËÒ¸,
‡ 90Sr Ë 137Cs ÔÂÂ¯ÎË ‚ ÔÓ˜‚ÂÌÌ˚È ‡ÒÚ‚Ó [47],
ÔÓıÓÊÂ, ̃ ÚÓ Ì‡ ̂ ÂÌÚ‡Î¸Ì˚ı, Ì‡Ë·ÓÎÂÂ Á‡„flÁÌÂÌ-
Ì˚ı Û˜‡ÒÚÍ‡ı ÁÓÌ˚ ÓÔÂ‰ÂÎÂÌÌ˚È Á‡Ô‡Ò 90Sr ÔÓ-
ÔÂÊÌÂÏÛ ·ËÓÎÓ„Ë˜ÂÒÍË Ï‡ÎÓ ‰ÓÒÚÛÔÂÌ. óÚÓ ÊÂ
Í‡Ò‡ÂÚÒfl TFRN 137Cs, ÚÓ Â„Ó ÔÓÎÓÊËÚÂÎ¸Ì‡fl ÍÓÂ-
ÎflˆËfl Ò ÛÓ‚ÌÂÏ Á‡„flÁÌÂÌËfl ÏÂÒÚÌÓÒÚË, ‚ÓÁÏÓÊ-
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ÌÓ, ‚˚Á‚‡Ì‡ ÒÎÛ˜‡ÈÌ˚Ï ÒÓ‚Ô‡‰ÂÌËÂÏ Û˜‡ÒÚÍÓ‚ Ò
‚˚ÒÓÍÓÈ ÔÎÓÚÌÓÒÚ¸˛ ‡‰ËÓ‡ÍÚË‚Ì˚ı ‚˚Ô‡‰ÂÌËÈ
Ë ÔÓ˜‚ÂÌÌ˚ı ÛÒÎÓ‚ËÈ, Ó·ÂÒÔÂ˜Ë‚‡˛˘Ëı ‚˚ÒÓÍÛ˛
·ËÓ‰ÓÒÚÛÔÌÓÒÚ¸ 137Cs. çÂ ËÒÍÎ˛˜ÂÌ‡ Ú‡ÍÊÂ ÓÎ¸
ÎÓÍ‡Î¸ÌÓ„Ó ÒÓÒÚ‡‚‡ ÍÓÏÓ‚˚ı Ó·˙ÂÍÚÓ‚ Ë ÓÒÓ-
·ÂÌÌÓÒÚÂÈ ÚÂËÚÓË‡Î¸ÌÓ„Ó ÔÓ‚Â‰ÂÌËfl ÓÒÓ·ÂÈ.

é‰ÌËÏ ËÁ Ù‡ÍÚÓÓ‚, ÓÔÂ‰ÂÎfl˛˘Ëı ·ËÓ‰Ó-
ÒÚÛÔÌÓÒÚ¸ ‡‰ËÓÌÛÍÎË‰Ó‚ ‰Îfl ÔÚËˆ, ÏÓÊÂÚ ·˚Ú¸
ÚËÔ ÏÂÒÚÌÓÈ ‡ÒÚËÚÂÎ¸ÌÓÒÚË, ÔÓÒÍÓÎ¸ÍÛ ÒÓÒÚ‡‚
ÍÓÏÓ‚˚ı Ó·˙ÂÍÚÓ‚ ÒËÎ¸ÌÓ Á‡‚ËÒËÚ ÓÚ ‡ÒÚËÚÂÎ¸-
Ì˚ı ÛÒÎÓ‚ËÈ. í‡Í, Ì‡ Û˜‡ÒÚÍÂ “çòè ãÂÒÌË˜Â-
ÒÚ‚Ó” ‡ÒÚËÚÂÎ¸ÌÓÒÚ¸ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÒÚ‡˚Ï ‰Û·Ó-
‚˚Ï ÎÂÒÓÏ, ÚÓ„‰‡ Í‡Í ‚ “ê˚ÊÂÏ ãÂÒÛ-1” – ÔÓ˜ÚË
ËÒÍÎ˛˜ËÚÂÎ¸ÌÓ ·ÂÂÁÓÈ. ÇÏÂÒÚÂ Ò ÚÂÏ ‡ÌÂÂ ÒÓ-
Ó·˘‡ÎÓÒ¸ [35], ̃ ÚÓ ·ÂÂÁ˚ ËÏÂ˛Ú Ì‡Ë‚˚Ò¯ËÂ ÁÌ‡-
˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ ÔÂÂıÓ‰‡ ‡‰ËÓÌÛÍÎË‰Ó‚ ‚
ˆÂÔË ÔÓ˜‚‡–‡ÒÚÂÌËfl, ÚÓ„‰‡ Í‡Í ‰Û· Ë ÒÓÒÌ‡ –
ÏÂÌ¸¯ËÂ; ÍÓÏÂ ÚÓ„Ó, ‡ÒÚËÚÂÎ¸Ì‡fl Ï‡ÒÒ‡ ˜ËÒÚÓ-
„Ó ÒÓÒÌflÍ‡ ÒËÎ¸ÌÂÂ “Á‡„flÁÌÂÌ‡”, ˜ÂÏ ‡ÒÚËÚÂÎ¸-
ÌÓÒÚ¸ ÒÏÂ¯‡ÌÌÓ„Ó ÎÂÒ‡, ‡ ÏÓÎÓ‰Ó„Ó ÎÂÒ‡ – ÒËÎ¸-
ÌÂÂ, ˜ÂÏ ÒÚ‡Ó„Ó. çÂ ËÒÍÎ˛˜ÂÌÓ, ˜ÚÓ ‡‰ËÓ‡ÍÚË‚-
ÌÓÂ Á‡„flÁÌÂÌËÂ ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı ÓÚ‡Ê‡ÂÚ ÚÂ ÊÂ
Á‡ÍÓÌÓÏÂÌÓÒÚË Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, ÓÔÂ‰ÂÎflÂÚ Á‡-
„flÁÌÂÌËÂ ÔÚËˆ.

íÂÓÂÚË˜ÂÒÍË Ë, Í‡Í ÒÎÂ‰ÛÂÚ ËÁ ‡ÌÂÂ ÔÓ‚Â-
‰ÂÌÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ, ‡ÁÌÓÓ·‡ÁËÂ ÛÓ‚ÌÂÈ ‡-
‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÚËˆ ÏÓÊÂÚ ·˚Ú¸ ÒÎÂ‰-
ÒÚ‚ËÂÏ ÔÓÎÓ‚ÓÁ‡ÒÚÌ˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÙËÁËÓÎÓ-
„ËË, ÔËÚ‡ÌËfl, ÚÂËÚÓË‡Î¸ÌÓ„Ó Ë ÏË„‡ˆËÓÌÌÓ„Ó
ÔÓ‚Â‰ÂÌËfl. é‰Ì‡ÍÓ ‚ ÒËÎÛ Á‡‚ËÒËÏÓÒÚË ˝ÚÓ„Ó ÔÓ-
Í‡Á‡ÚÂÎfl ÓÚ ˆÂÎÓ„Ó ÍÓÏÔÎÂÍÒ‡ Ù‡ÍÚÓÓ‚ ‚˚fl‚ÎÂ-
ÌËÂ ÔÓÎÓ‚ÓÁ‡ÒÚÌ˚ı ÓÚÎË˜ËÈ ÌÂ ‚ÒÂ„‰‡ ÒÚ‡ÌÓ‚ËÚ-
Òfl ‚ÓÁÏÓÊÌ˚Ï. Ç Ó‰ÌËı ÒÎÛ˜‡flı ˝ÚÓ ÌÂ Û‰‡‚‡ÎÓÒ¸
(137Cs: [22, 41]; 90Sr: [43]), ÌÓ ‚ ‰Û„Ëı ·˚ÎÓ ÔÓÍ‡Á‡-
ÌÓ, ̃ ÚÓ ‚ „ÌÂÁ‰Ó‚ÓÈ ÔÂËÓ‰ Ò‡ÏÍË ËÏÂÎË ·ÓÎÂÂ ‚˚-
ÒÓÍËÂ CRN 90Sr [32, 44]. Ä‚ÚÓ˚ ÔÓflÒÌflÎË ˝ÚÓ ËÌ-
ÚÂÌÒËÙËÍ‡ˆËÂÈ Í‡Î¸ˆËÂ‚Ó„Ó Ó·ÏÂÌ‡ (Ë, Í‡Í ÒÎÂ‰-
ÒÚ‚ËÂ, 90Sr) Û Ò‡ÏÓÍ ‚ ÔÂËÓ‰ ÓÚÍÎ‡‰ÍË flËˆ, ‡
Ú‡ÍÊÂ ÏÂÌ¸¯ÂÈ ÚÂËÚÓË‡Î¸ÌÓÈ ÔË‚flÁ‡ÌÌÓ-
ÒÚ¸˛ Ò‡ÏˆÓ‚ Ë Ì‡ÎË˜ËÂÏ ÔÚËˆ-ÏË„‡ÌÚÓ‚ ‚ ÔÓÔÛ-
ÎflˆËË. ÄÌ‡ÎÓ„Ë˜Ì˚Â ÔÓÎÓ‚˚Â ‡ÁÎË˜Ëfl Ó·Ì‡Û-
ÊÂÌ˚ Ë ‚ Ì‡¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËflı, ÔË˜ÂÏ ÓÌË ÔÓ-
fl‚Îfl˛ÚÒfl Ú‡Í ÊÂ ÚÓÎ¸ÍÓ ‚ ÓÚÌÓ¯ÂÌËË Ì‡ÍÓÔÎÂÌËfl
90Sr ‚ „ÌÂÁ‰Ó‚ÓÈ ÔÂËÓ‰ (Ú‡·Î. 8). Ç ÔÓÒÎÂ‰Û˛˘ÂÏ,
‚ ÒÂÁÓÌ ÓÒÂÌÌÂÈ ÏË„‡ˆËË, Á‡„flÁÌÂÌËÂ Ò‡ÏˆÓ‚ Ë
Ò‡ÏÓÍ ÒÚ‡ÌÓ‚ËÚÒfl Ó‰ËÌ‡ÍÓ‚˚Ï. ÇÏÂÒÚÂ Ò ÚÂÏ, Í‡Í
ÒÎÂ‰ÛÂÚ ËÁ fl‰‡ ËÒÒÎÂ‰Ó‚‡ÌËÈ [3, 19], ‡ÁÎË˜ËÂ ÏË-
„‡ˆËÓÌÌÓ„Ó ÔÓ‚Â‰ÂÌËfl Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ ÏÓÊÂÚ
ÔË‚ÂÒÚË Í ‡ÁÎË˜ËflÏ ‚ Á‡„flÁÌÂÌËË Ëı Ó„‡ÌËÁÏ‡
Ë ‚ ‰Û„ËÂ ÒÂÁÓÌ˚ „Ó‰‡.

îËÁËÓÎÓ„Ë˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ÓÒÓ·ÂÈ ‡ÁÌÓ„Ó
‚ÓÁ‡ÒÚ‡ Ú‡ÍÊÂ ÌÂ ‚ÒÂ„‰‡ ÔÓfl‚Îfl˛ÚÒfl ‚ Ì‡ÍÓÔÎÂ-
ÌËË ‡‰ËÓÌÛÍÎË‰Ó‚. ÖÒÎË ‚ Î‡·Ó‡ÚÓÌ˚ı ˝ÍÒÔÂ-
ËÏÂÌÚ‡ı ÒÍÓÓÒÚ¸ Ì‡ÍÓÔÎÂÌËfl Ë ‚˚‚Â‰ÂÌËfl ‡‰ËÓ-
ÌÛÍÎË‰Ó‚ ÒÌËÊ‡ÂÚÒfl Ò ‚ÓÁ‡ÒÚÓÏ [48–50], ÚÓ ‚ ÔÓ-
ÎÂ‚˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı ÏÓ„ÛÚ ·˚Ú¸ Ë ËÌ˚Â
ÂÁÛÎ¸Ú‡Ú˚. Ç Ó‰ÌËı ÒÎÛ˜‡flı Ëı ÔÓÒÚÓ ÌÂ Ó·Ì‡Û-
ÊËÎË (137Cs: [41, 51]). ëÓ„Î‡ÒÌÓ ‰Û„ËÏ ‡·ÓÚ‡Ï,

·ÓÎÂÂ ‚˚ÒÓÍËÂ CRN 137Cs ·˚ÎË Û ‚ÁÓÒÎ˚ı ÓÒÓ·ÂÈ
(ÛÚÍË – [10]; ‰ÂÂ‚ÂÌÒÍ‡fl Î‡ÒÚÓ˜Í‡ – [18]) ÎË·Ó,
Ì‡Ó·ÓÓÚ, Û ÏÓÎÓ‰˚ı (ÒÓ‚˚ – [52]; ÛÚÍË – [12]).
èË ËÁÛ˜ÂÌËË ÔÚÂÌˆÓ‚ ÒÓ‚, ˜‡ÂÍ [51] Ë ‰ÂÂ‚ÂÌ-
ÒÍËı Î‡ÒÚÓ˜ÂÍ [18] ·˚Î Ó·Ì‡ÛÊÂÌ Ì‡˜‡Î¸Ì˚È
ÓÒÚ CRN 137Cs, ÍÓÚÓ˚È Á‡ÚÂÏ ÔÂÍ‡˘‡ÎÒfl ËÎË
ÒÏÂÌflÎÒfl ÒÌËÊÂÌËÂÏ. çÂÓ‰ÌÓÁÌ‡˜ÌÓÒÚ¸ ‚ Ì‡ÍÓÔ-
ÎÂÌËË 137Cs ÏÓÎÓ‰˚ÏË ÔÚËˆ‡ÏË ÔÓ·ÛÊ‰‡Î‡ ËÒÒÎÂ-
‰Ó‚‡ÚÂÎÂÈ ÓÚÍ‡Á˚‚‡Ú¸Òfl ÓÚ ˝ÚËı ‰‡ÌÌ˚ı ÔË Ò‡‚-
ÌÂÌËË ÔÚËˆ Ò ‡ÁÌ˚ı ÚÂËÚÓËÈ [16], Í ˜ÂÏÛ ‚ fl-
‰Â ÒÎÛ˜‡Â‚ ÔË·Â„‡ÎË Ë Ï˚.

çÓ ‚ ÓÚÌÓ¯ÂÌËË Ì‡ÍÓÔÎÂÌËfl 90Sr ‡ÁÎË˜Ëfl
ÏÂÊ‰Û ÏÓÎÓ‰˚ÏË Ë ‚ÁÓÒÎ˚ÏË ÔÚËˆ‡ÏË, Í‡Í Ô‡-
‚ËÎÓ, Ó‰ÌÓÁÌ‡˜Ì˚: „ÌÂÁ‰Ó‚˚Â ÔÚÂÌˆ˚ Ë ÒÎÂÚÍË ÒÓ-
‰ÂÊ‡Ú ·ÓÎ¸¯Â ‡‰ËÓÌÛÍÎË‰‡ [33, 43, 44, 53, 54].
äÓÏÂ ÚÓ„Ó, Á‡„flÁÌÂÌËÂ ‡ÁÌÓ‚ÓÁ‡ÒÚÌÓÈ „ÛÔ-
Ô˚ 90Sr “‚˚‡‚ÌË‚‡ÂÚÒfl” ˜ÂÂÁ ·ÓÎÂÂ ‰ÎËÚÂÎ¸Ì˚È
ÔÂËÓ‰, ˜ÂÏ ˝ÚÓ ÔÓËÒıÓ‰ËÚ Ò 137Cs.

ê‡·ÓÚ˚, ‚˚ÔÓÎÌÂÌÌ˚Â ‚ óá, ÔÓ‰Ú‚ÂÊ‰‡˛Ú
Í‡Í Ì‡ÎË˜ËÂ ˝ÚËı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ, Ú‡Í Ë “ÌÂÓ·fl-
Á‡ÚÂÎ¸ÌÓÒÚ¸” Ëı ÔÓfl‚ÎÂÌËfl. í‡Í, ‚ Ì‡¯Ëı ËÒÒÎÂ-
‰Ó‚‡ÌËflı ÔÚÂÌˆ˚ ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ ËÏÂÎË ·ÓÎÂÂ
‚˚ÒÓÍËÂ CRN 90Sr Ë ÏÂÌ¸¯ËÂ 137Cs (Ú‡·Î. 6). é‰Ì‡-
ÍÓ ‚ ‰Û„Ëı ÔÓ‰Ó·Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı 1992 „. [12]
ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ CRN 90Sr ‡ÒÚÂÚ ‚ fl‰Û ÔÚÂÌˆ˚ –
ÒÎÂÚÍË – ‚ÁÓÒÎ˚Â ÔÚËˆ˚, ‡ CRN 137Cs Ô‡‰‡ÂÚ. èÓ
Ì‡¯ÂÏÛ ÏÌÂÌË˛, ˝ÚÓ ÌÂ ÔÓÚË‚ÓÂ˜ËÚ Ó·˘ÂÏÛ
Ô‡‚ËÎÛ. Ç ÛÔÓÏflÌÛÚÓÈ ‡·ÓÚÂ ‚˚·ÓÍ‡ ‚ÁÓÒÎ˚ı
ÔÚËˆ ÒÓÒÚ‡‚ËÎ‡ ‚ÒÂ„Ó 1–2 ÓÒÓ·Ë, ÚÓ„‰‡ Í‡Í, ÒÓ„Î‡Ò-
ÌÓ Ì‡¯ËÏ ÂÁÛÎ¸Ú‡Ú‡Ï, “ÌÂı‡‡ÍÚÂÌÓÂ” Á‡„flÁ-
ÌÂÌËÂ ‚ÁÓÒÎ˚ı ·˚‚‡ÂÚ ‰‡ÊÂ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌÓÈ
„ÌÂÁ‰Ó‚ÓÈ Ô‡˚ (Ú‡·Î. 8). Ñ‡ÌÌ˚Â ÔÓ ‰Û„ËÏ ‚Ë-
‰‡Ï Ú‡ÍÊÂ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú ‚ ÔÓÎ¸ÁÛ ÔÂ‚˚¯ÂÌËfl
CRN 90Sr ‚ ÚÂÎÂ ÏÓÎÓ‰˚ı ÔÚËˆ ÔÓ Ò‡‚ÌÂÌË˛ ÒÓ
‚ÁÓÒÎ˚ÏË Ë – Ó ÒÚÂÚÓÒÚË ‡ÁÎË˜ËÈ ÔÓ Ì‡ÍÓÔÎÂ-
ÌË˛ 137Cs (Ú‡·Î. 7).

í‡ÍËÏ Ó·‡ÁÓÏ, ‡ÁÌÓÓ·‡ÁËÂ ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó
Á‡„flÁÌÂÌËfl ÔÚËˆ – ˝ÚÓ ÂÁÛÎ¸Ú‡Ú Í‡Í ÔÓÒÚ‡Ì-
ÒÚ‚ÂÌÌÓÈ, Ú‡Í Ë ‚ÂÏÂÌÌÓÈ „ÂÚÂÓ„ÂÌÌÓÒÚË ̋ ÍÓÎÓ-
„Ë˜ÂÒÍËı ÛÒÎÓ‚ËÈ, ‡ Ú‡ÍÊÂ ËÁÏÂÌ˜Ë‚ÓÒÚË ÙËÁËÓ-
ÎÓ„ËË Ë ÔÓ‚Â‰ÂÌËfl ÔÚËˆ. é‰Ì‡ÍÓ ÍÎ˛˜Â‚Û˛ ÓÎ¸
‚ Ì‡ÍÓÔÎÂÌËË ‡‰ËÓÌÛÍÎË‰Ó‚ Ë„‡˛Ú ÔËÒÛ˘ËÂ
ËÏ ıËÏË˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡ Ë ‚˚ÚÂÍ‡˛˘‡fl ÓÚÒ˛‰‡
ËÌÚÂÌÒË‚ÌÓÒÚ¸ Ó·ÏÂÌ‡ ‚ Ó„‡ÌËÁÏÂ. ì ÔÚËˆ ÏÂÎ-
ÍËı ‡ÁÏÂÓ‚ ËÌÚÂÌÒË‚ÌÓÒÚ¸ Ó·ÏÂÌ‡ ‡‰ËÓÌÛÍÎË-
‰Ó‚ ‰ÓÎÊÌ‡ ·˚Ú¸ ‚˚¯Â, Ó ˜ÂÏ ÛÔÓÏËÌ‡ÎÓÒ¸ ÌÂÓ‰-
ÌÓÍ‡ÚÌÓ [29, 55], ıÓÚfl ÂÁÛÎ¸Ú‡Ú˚ Â‡Î¸Ì˚ı ÓˆÂ-
ÌÓÍ ÒÛ˘ÂÒÚ‚Û˛Ú ÚÓÎ¸ÍÓ ‚ ÓÚÌÓ¯ÂÌËË ·ÓÎÂÂ ËÎË
ÏÂÌÂÂ ÍÛÔÌ˚ı ÔÚËˆ (Ú‡·Î. 11). äÓÒ‚ÂÌÌ˚Â ‰‡Ì-
Ì˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó Á‡ÏÂ‰ÎÂÌËË Ó·ÏÂÌ‡ 137Cs Ò
‚ÓÁ‡ÒÚÓÏ ÔÚËˆ˚ [49, 56] Ë Ò ÓÒÚÓÏ ‡ÁÏÂÓ‚ ÓÒÓ-
·Ë [22], ÔÓ˝ÚÓÏÛ, ËÒıÓ‰fl ËÁ ‰‡ÌÌ˚ı, ÔË‚Â‰ÂÌÌ˚ı
‚ Ú‡·ÎËˆÂ, Ë ËÁ Ó·˘Ëı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ, ÏÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÔÂËÓ‰ ÔÓÎÛ‚˚‚Â‰ÂÌËfl ‡‰ËÓ-
ÌÛÍÎË‰Ó‚ ËÁ Ó„‡ÌËÁÏ‡ ÏÂÎÍËı ÔÚËˆ ÒÓÒÚ‡‚ÎflÂÚ
ÓÍÓÎÓ 1–2 ÒÛÚ ‰Îfl 137Cs Ë 5–10 ÒÛÚ ‰Îfl 90Sr, Ú.Â. ÔË-
·ÎËÁËÚÂÎ¸ÌÓ ÒÚÓÎ¸ÍÓ, ÒÍÓÎ¸ÍÓ ˝ÚÓ ËÁ‚ÂÒÚÌÓ Û
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É‡˘‡Í Ë ‰.

ÏÂÎÍËı ÏÎÂÍÓÔËÚ‡˛˘Ëı [57]. äÓÏÂ ÚÓ„Ó, ËÁ
“ÍÎ‡ÒÒË˜ÂÒÍÓÈ” ÏÓ‰ÂÎË ÔÓÒÚÛÔÎÂÌËfl ‡‰ËÓÌÛÍÎË-
‰Ó‚ ‚ Ó„‡ÌËÁÏ [29]:

„‰Â Ct – Û‰ÂÎ¸Ì‡fl ‡ÍÚË‚ÌÓÒÚ¸ ‡‰ËÓÌÛÍÎË‰‡ ‚ ÚÍ‡-
ÌË (ÚÂÎÂ) ‚ ÏÓÏÂÌÚ ‚ÂÏÂÌË t, Ce – Û‰ÂÎ¸Ì‡fl ‡ÍÚË‚-
ÌÓÒÚ¸ ‡‰ËÓÌÛÍÎË‰‡ ÔÓÒÎÂ ÛÒÚ‡ÌÓ‚ÎÂÌËfl ‡‚ÌÓ‚Â-
ÒËfl ÏÂÊ‰Û Â„Ó ÔÓÒÚÛÔÎÂÌËÂÏ Ë ‚˚‚Â‰ÂÌËÂÏ, T1/2 –
˝ÙÙÂÍÚË‚Ì˚È ÔÂËÓ‰ ÔÓÎÛ‚˚‚Â‰ÂÌËfl ‡‰ËÓÌÛÍ-
ÎË‰‡ ËÁ ÚÍ‡ÌË (ÚÂÎ‡), ÒÎÂ‰ÛÂÚ, ˜ÚÓ ‚ÂÏfl ‰ÓÒÚËÊÂ-
ÌËfl ÒÓÒÚÓflÌËfl 90%-ÌÓ„Ó ‡‚ÌÓ‚ÂÒËfl ·Û‰ÂÚ

Ë Û ÏÂÎÍËı ÔÚËˆ ·Û‰ÂÚ ÒÓÒÚ‡‚ÎflÚ¸ ÓÍÓÎÓ 4–7 ÒÛÚ
‰Îfl 137Cs Ë 17–34 ÒÛÚ ‰Îfl 90Sr. 

Ct Ce 1 e

2tln
T1/2
----------–

–
⎝ ⎠
⎜ ⎟
⎛ ⎞

,=

t90 T1/2 0.12log–=

éÚÒ˛‰‡ ÒÚ‡ÌÓ‚ËÚÒfl ÔÓÌflÚÌÓ, ÔÓ˜ÂÏÛ ‡‰ËÓ‡Í-
ÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÔÚËˆ Ú‡Í ·˚ÒÚÓ ÏÂÌflÂÚÒfl Ë
˜ÂÏ ‚˚Á‚‡Ì˚ ‡ÁÎË˜Ëfl ‚ Ì‡ÍÓÔÎÂÌËË 90Sr Ë 137Cs.
ëÛ˘ÂÒÚ‚ÂÌÌÓÂ Ô‡‰ÂÌËÂ CRN Û ·ÓÎ¸¯ÓÈ ÒËÌËˆ˚ ‚
ÚÂ˜ÂÌËÂ 9–10 ÒÛÚ Ï‡fl (ÒÏ. ‚˚¯Â) Í‡Í ‡Á ÏÓÊÂÚ
·˚Ú¸ ÂÁÛÎ¸Ú‡ÚÓÏ ÒÓ˜ÂÚ‡ÌËfl ÔÂÂÏÂÌ ‚ ‡ˆËÓÌÂ Ë
ÍÓÓÚÍÓ„Ó T1/2. íÓ˜ÌÓ Ú‡Í ÊÂ, ËÁ-Á‡ ‚˚ÒÓÍÓÈ ËÌ-
ÚÂÌÒË‚ÌÓÒÚË Ó·ÏÂÌ‡ 137Cs Á‡„flÁÌÂÌËÂ Ò‡ÏˆÓ‚ Ë
Ò‡ÏÓÍ ÒÚ‡ÌÓ‚ËÚÒfl ÌÂ‡ÁÎË˜ËÏ˚Ï ‚ ÛÒÎÓ‚Ëflı ÔÓ‰Ó-
·Ëfl ‡ˆËÓÌ‡. àÁ-Á‡ ˝ÚÓ„Ó ÊÂ ÒÚ‡ÌÓ‚flÚÒfl Ó˜ÂÌ¸ ÔÓ-
ıÓÊËÏË TFRN Û ‚Ë‰Ó‚ Ò ·ÎËÁÍÓÈ ÚÓÙË˜ÂÒÍÓÈ ÒÔÂ-
ˆË‡ÎËÁ‡ˆËÂÈ. èÓ ˝ÚÓÈ ÊÂ ÔË˜ËÌÂ Û‰ÂÎ¸Ì‡fl ‡Í-
ÚË‚ÌÓÒÚ¸ 90Sr Û ÓÒÂ‰Î˚ı ÔÚËˆ ÔÂ‚˚¯‡ÂÚ ÚÂ
ÁÌ‡˜ÂÌËfl, ÍÓÚÓ˚Â ‰ÓÒÚË„‡˛Ú ÏË„‡ÌÚ˚ Á‡ ÌÂ-
ÒÍÓÎ¸ÍÓ ÒÛÚÓÍ ÔÂ·˚‚‡ÌËfl ‚ óá. ê‡ÁÎË˜Ëfl ËÌÚÂÌ-
ÒË‚ÌÓÒÚË ÏÂÚ‡·ÓÎËÁÏ‡ 90Sr Ë 137Cs, ÔÓ-‚Ë‰ËÏÓÏÛ,
fl‚Îfl˛ÚÒfl Ë ÔË˜ËÌÓÈ ·ÓÎÂÂ ‚˚‡ÊÂÌÌ˚ı ÓÚÎË-
˜ËÈ ÏÂÊ‰Û ̋ ÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËÏË „ÛÔÔ‡ÏË ÔÚËˆ
ÔÓ Ì‡ÍÓÔÎÂÌË˛ 137Cs, ˜ÂÏ ÔÓ 90Sr (Ú‡·Î. 10).

í‡·ÎËˆ‡ 11.  ùÙÙÂÍÚË‚Ì˚È ÔÂËÓ‰ ÔÓÎÛ‚˚‚Â‰ÂÌËfl (T1/2) 90Sr Ë 137Cs Û ÔÚËˆ, ÒÛÚ

ÇË‰ å‡ÒÒ‡, Í„ ùÙÙÂÍÚË‚Ì˚È ÔÂËÓ‰ ÔÓÎÛ‚˚‚Â‰ÂÌËfl, ÒÛÚ*** àÒÚÓ˜ÌËÍ

137Cs

ëÓÈÍ‡ Cyanocitta cristata 0.085* 6.1 (3.2–9.1) [17]

ñ‡ÔÎfl Florida caerulea (ÔÚÂÌˆ˚ 
ÓÚ 7 ÒÛÚ Ë ÒÚ‡¯Â)

0.06–0.31 6.7 [21]

ÑÂ‚ÂÒÌ‡fl ÛÚÍ‡ Aix sponsa 0.44–0.48 5.6 (3.2–9.3) [22]

ã˚ÒÛı‡ Fulica Americana 0.650* 7.2 [58]

äÛÓÔ‡ÚÍ‡ Colinus virginianus 0.170* 10–11 [20]

ÅÂÎ‡fl ÍÛÓÔ‡ÚÍ‡ Lagopus lagopus 0.60 10–11 [28]

äflÍ‚‡ Anas platyrhynchos 1.31 T1 – 4.9 {0.29}, T2 – 11 (7–17) {0.71} [24]

äflÍ‚‡ Anas platyrhynchos 1.10* 17 (8–25) [59]

ÑÓÏ‡¯Ìflfl ÛÚÍ‡ (Ï˚¯ˆ˚) 0.92–1.28 T1 – 10.5 {0.83}, T2 – 70 {0.17} [60]

äÛËˆ‡ (Ï˚¯ˆ˚), ıÓÌË˜ÂÒÍÓÂ 
‚‚Â‰ÂÌËÂ

0.5–2.0** T1 – 2.7 {0.46}, T2 – 21.6 {0.54} ê‡ÒÒ˜ËÚ‡ÌÓ
ÔÓ [61]

äÛËˆ‡ (Ï˚¯ˆ˚), Ó‰ÌÓ‡ÁÓ‚ÓÂ 
‚‚Â‰ÂÌËÂ

0.5–2.0** T1 – 2.4–5.5 {0.98}, T2 – 37–38 {0.02} [56]

äÛËˆ‡ (Ï˚¯ˆ˚) 0.5–2.0** T1 – 3.8 {0.90}, T2 – 26 {0.10} [62]

ìÚÍ‡ (Ï˚¯ˆ˚) 0.5–3.4 T1 – 12 {0.88}, T2 – 26 {0.09}, T3 – 180 {0.03} [63]

ÑÓÏ‡¯ÌËÈ „ÛÒ¸ (Ï˚¯ˆ˚) 3.0–5.0** 10.8 [64]
90Sr

ÑÓÏ‡¯Ìflfl ÛÚÍ‡ (ÒÍÂÎÂÚ) 0.5–3.4 T1 – 25 {0.28}, T2 – 80 {0.33}, T3 – 750 {0.39} [63]

äÛËˆ‡ (ÒÍÂÎÂÚ) 0.5–2.0** 147 [65]

äÛËˆ‡ (ÒÍÂÎÂÚ), ıÓÌË˜ÂÒÍÓÂ 
‚‚Â‰ÂÌËÂ

0.5–2.0** 60–141 [56]

äÛËˆ‡ (Ï˚¯ˆ˚), ıÓÌË˜ÂÒÍÓÂ 
‚‚Â‰ÂÌËÂ

0.5–2.0** T1 – 2.5–3 {0.90}, T2 – 60–140 {0.10} [56]

äÛËˆ‡ (ÒÍÂÎÂÚ) 0.5–2.0** T1 – 4.4 {0.93}, T2 – 142 {0.07} [66]

* áÌ‡˜ÂÌËfl Ï‡ÒÒ˚ ÚÂÎ‡ ‚ÁflÚ˚ ËÁ [67].
** ìÒÎÓ‚Ì˚Â ÁÌ‡˜ÂÌËfl Ï‡ÒÒ˚ ÚÂÎ‡.

*** Ç ÙË„ÛÌ˚ı ÒÍÓ·Í‡ı – ‰ÓÎfl Ù‡ÍˆËË ‚ Ó·˘ÂÏ ‚˚‚Â‰ÂÌËË, ‚ ÍÛ„Î˚ı – ‰Ë‡Ô‡ÁÓÌ ÁÌ‡˜ÂÌËÈ.
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íÓÚ Ù‡ÍÚ, ˜ÚÓ ÔË˘Â‚‡fl ÒÔÂˆË‡ÎËÁ‡ˆËfl ÏÓÊÂÚ
‚˚Á‚‡Ú¸ ‡ÁÎË˜Ëfl ‚ Ì‡ÍÓÔÎÂÌËË ‡‰ËÓÌÛÍÎË‰Ó‚,
Í‡ÊÂÚÒfl ‰Ó‚ÓÎ¸ÌÓ Ó˜Â‚Ë‰Ì˚Ï, Ó‰Ì‡ÍÓ ÒÚÂÔÂÌ¸
ËÁÛ˜ÂÌÌÓÒÚË ˝ÚÓ„Ó ‚ÓÔÓÒ‡ ‰‡ÎÂÍÓ ÌÂ ÔÓÎÌ‡fl.
ëËÎ¸Ì‡fl „ÂÚÂÓ„ÂÌÌÓÒÚ¸ ‡‰Ë‡ˆËÓÌÌ˚ı Ë ˝ÍÓÎÓ-
„Ë˜ÂÒÍËı ÛÒÎÓ‚ËÈ ÒÓÁ‰‡ÂÚ ÚÛ‰ÌÓÒÚË ‰Îfl Ò‡‚ÌÂ-
ÌËfl ÔÚËˆ. ê‡ÌÂÂ ÛÊÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ ÛÒÎÓ‚Ë-
flı Ó‰ÌÓ„Ó ·ËÓÚÓÔ‡ ÔÚËˆ˚ ‚ÂıÌÂ„Ó flÛÒ‡ ÎÂÒ‡
ËÏÂ˛Ú ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓ-
ÒÚË ‡‰ËÓÌÛÍÎË‰Ó‚ [30, 44], ‡ ‡Á˚ÒÍË‚‡˛˘ËÂ
ÍÓÏ ‚ ÔÓ˜‚Â, ÎÂÒÌÓÈ ÔÓ‰ÒÚËÎÍÂ ËÎË ·ÂÂ„Ó‚˚ı
ÓÚÎÓÊÂÌËflı, Ì‡ÔÓÚË‚, ‚˚ÒÓÍËÂ, ÔÓÒÍÓÎ¸ÍÛ ÎË·Ó
ÔÓÔÛÚÌÓ Á‡„Î‡Ú˚‚‡˛Ú ÔÓ˜‚Û, ÎË·Ó ÔÓÚÂ·Îfl˛Ú ÂÂ
‚ ÒÓÒÚ‡‚Â Ò‚ÓËı ÍÓÏÓ‚˚ı Ó·˙ÂÍÚÓ‚ [6, 7, 30]. íÓ˜-
ÌÓ Ú‡Í ÊÂ Ì‡ÏÂÂÌÌÓÂ Á‡„Î‡Ú˚‚‡ÌËÂ ÏÂÎÍËı Í‡Ï-
ÌÂÈ („‡ÒÚÓÎËÚÓ‚) ÔË‚Ó‰ËÚ Í ·ÓÎÂÂ ‚˚ÒÓÍÓÏÛ Ì‡-
ÍÓÔÎÂÌË˛ ÚflÊÂÎ˚ı ÂÒÚÂÒÚ‚ÂÌÌ˚ı ‡‰ËÓÌÛÍÎË‰Ó‚
‚ Ó„‡ÌËÁÏÂ ÍÛÓÓ·‡ÁÌ˚ı [39]. èË˘Â‚‡fl ÒÔÂˆË‡-
ÎËÁ‡ˆËfl ‡ÏÂËÍ‡ÌÒÍÓÈ Î˚ÒÛıË ‰ÂÎ‡ÂÚ ÂÂ Ò‡Ï˚Ï
“Á‡„flÁÌÂÌÌ˚Ï” ÔÂ‰ÒÚ‡‚ËÚÂÎÂÏ ÁËÏÌÂÈ ÓÌËÚÓ-
Ù‡ÛÌ˚ Ì‡ ÚÂıÌÓÎÓ„Ë˜ÂÒÍËı ‚Ó‰ÓÂÏ‡ı ë‡‚‡ÌÌ‡-êË-
‚ÂÒÍÓÈ ÁÓÌ˚ (ëòÄ), ‚ Ò‚flÁË Ò ÔÓÂ‰‡ÌËÂÏ ‚Ó‰Ó-
ÓÒÎÂÈ, Ó‰ÌÓ„Ó ËÁ Ò‡Ï˚ı “Á‡„flÁÌÂÌÌ˚ı” ·ËÓÎÓ-
„Ë˜ÂÒÍËı ÍÓÏÔÓÌÂÌÚÓ‚ ‚Ó‰ÓÂÏ‡ [19, 68, 69].
Ç˚‰ÂÎÂÌËÂ ÚÓÙË˜ÂÒÍËı „ÛÔÔ ÒÂ‰Ë 53 ‚Ë‰Ó‚
ÔÚËˆ ̋ ÚÓ„Ó ÊÂ Â„ËÓÌ‡ ÔÓÁ‚ÓÎËÎÓ ÛÒÚ‡ÌÓ‚ËÚ¸, ̃ ÚÓ
‡ÒÚËÚÂÎ¸ÌÓfl‰Ì˚Â Ë ‚ÒÂfl‰Ì˚Â, Í‡Í Ô‡‚ËÎÓ, ËÏÂ-
˛Ú Ì‡Ë·ÓÎ¸¯ËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË 137Cs, ÚÓ„‰‡
Í‡Í Ì‡ÒÂÍÓÏÓfl‰Ì˚Â – Á‡ÏÂÚÌÓ ÏÂÌ¸¯ËÂ [16]. èÓ-
‰Ó·Ì‡fl ÚÂÌ‰ÂÌˆËfl ·˚Î‡ ÛÒÚ‡ÌÓ‚ÎÂÌ‡ Ë ‚ ÓÚÌÓ¯Â-
ÌËË ÚflÊÂÎ˚ı ÂÒÚÂÒÚ‚ÂÌÌ˚ı ‡‰ËÓÌÛÍÎË‰Ó‚ [70].

Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔËÌflÚ˚Ï ‚ Ì‡¯ÂÈ ‡·ÓÚÂ ‰Â-
ÎÂÌËÂÏ ÔÚËˆ Ì‡ ˝ÍÓÎÓ„Ó-ÚÓÙË˜ÂÒÍËÂ „ÛÔÔ˚
·ÓÎ¸¯ËÌÒÚ‚Ó ËÁ ÌËı ÔËÌ‡‰ÎÂÊËÚ Í Ì‡ÒÂÍÓÏÓfl‰-
Ì˚Ï Ò ‡ÁÎË˜ÌÓÈ ÒÚ‡ÚÂ„ËÂÈ ÔÓËÒÍ‡ ÍÓÏ‡. ùÚÓ
Á‡ÚÛ‰ÌflÂÚ Ò‡‚ÌÂÌËÂ Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ‰Û„Ëı ‡-
·ÓÚ. èÓÍ‡ ÒÓ‚Ô‡‰‡˛Ú ÎË¯¸ Á‡ÍÎ˛˜ÂÌËfl ‚ ÓÚÌÓ¯Â-
ÌËË ÔÚËˆ, ‰Ó·˚‚‡˛˘Ëı ÍÓÏ ‚ ÎÂÒÌÓÈ ÔÓ‰ÒÚËÎÍÂ
Ë ‚ÂıÌËı ÒÎÓflı ÔÓ˜‚˚: ÔÓÔÛÚÌÓÂ Á‡„Î‡Ú˚‚‡ÌËÂ
ÔÓ˜‚˚ ÙÓÏËÛÂÚ ‚˚ÒÓÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË
90Sr Ë 137Cs (ËÒ. 4, 5). èË˜ËÌ˚ ÊÂ ‚˚ÒÓÍËı ÁÌ‡˜Â-
ÌËÈ TFRN Û Ú‡ÍËı ÔÚËˆ, Í‡Í ÔÓÔÓÎÁÂÌ¸, ‰flÚÎ˚, ÔË-
˘Ûı‡, ÔÓÍ‡ ÌÂflÒÌ˚, ıÓÚfl Ó ·ÓÎÂÂ ‚˚ÒÓÍÓÏ Á‡„flÁ-
ÌÂÌËË ‰flÚÎÓ‚ ÔÂÊ‰Â ÛÊÂ ÒÓÓ·˘‡ÎÓÒ¸ [44]. Ö˘Â
Ó‰ËÌ ‚Ë‰ Ò ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓÍËÏË TFRN, Ó ÍÓÚÓ-
ÓÏ ‰Ó ÒËı ÔÓ ÌË˜Â„Ó ÌÂ ·˚ÎÓ ËÁ‚ÂÒÚÌÓ, ˝ÚÓ
‰ÎËÌÌÓı‚ÓÒÚ‡fl ÒËÌËˆ‡. î‡ÍÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓ-
ÍËı ÁÌ‡˜ÂÌËÈ TFRN Û Î‡ÒÚÓ˜ÂÍ ÒÎÓÊÌÓ ÔÓÍÓÏÏÂÌ-
ÚËÓ‚‡Ú¸, ÔÓÒÍÓÎ¸ÍÛ ÔÂÊ‰Â Ëı Ò‡‚ÌË‚‡ÎË ÎË·Ó Ò
„ÓÎÛ·flÏË [37], ÎË·Ó Ò ÛÚÍ‡ÏË [10, 18].

ÉÛÔÔÛ ‚Ë‰Ó‚ Ò Ì‡ËÏÂÌ¸¯ËÏË ÔÓÍ‡Á‡ÚÂÎflÏË
Ì‡ÍÓÔÎÂÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ÒÓÒÚ‡‚Îfl˛Ú ÁËÏÓÓ-
‰ÓÍ, ‰Û·ÓÌÓÒ, ÒÓÓÍÓÔÛÚ-ÊÛÎ‡Ì Ë, ‚ÓÁÏÓÊÌÓ, ÔÚË-
ˆ˚ ‚ÂıÌÂ„Ó ÎÂÒÌÓ„Ó flÛÒ‡, ÓıÓÚfl˘ËÂÒfl Á‡ ·ÂÒÔÓ-
Á‚ÓÌÓ˜Ì˚ÏË ‚ ÔÓÎÂÚÂ. ÜÛÎ‡Ì Ë ÁËÏÓÓ‰ÓÍ ÔÓÔ‡ÎË
‚ ˝ÚÛ „ÛÔÔÛ, ÔÓ-‚Ë‰ËÏÓÏÛ, ÔÓ ÚÓÈ ÔË˜ËÌÂ, ˜ÚÓ
ÓÚ˚„Ë‚‡˛Ú ÌÂÔÂÂ‚‡ÂÌÌ˚Â ÓÒÚ‡ÚÍË ÍÓÏ‡, Ë ‚
˝ÚÓÏ ÓÚÌÓ¯ÂÌËË ÔÓıÓÊË Ì‡ ÒÓÍÓÎÓ‚, ÒÓ‚ Ë ˜‡ÂÍ

[33, 51, 71]. çËÁÍËÂ ÁÌ‡˜ÂÌËfl TFSr Û ‰Û·ÓÌÓÒÓ‚
ÏÓÊÌÓ Ó·˙flÒÌËÚ¸ ÚÂÏ, ˜ÚÓ ‚ ÍÓÏÔÓÌÂÌÚ‡ı Ëı ‡-
ˆËÓÌ‡ (ÒÂÏÂÌ‡ Ë ÍÓÒÚÓ˜ÍË ‰Â‚ÂÒÌ˚ı ‡ÒÚÂÌËÈ)
ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ‚˚ÒÓÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ 90Sr [35], ‡
ÍÓÏÂ ÚÓ„Ó, ÓÌË ÒÍÎÓÌÌ˚ Í ÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÚÂË-
ÚÓË‡Î¸Ì˚Ï ÔÂÂÏÂ˘ÂÌËflÏ. ç‡ÍÓÌÂˆ, ‚ÓÁÏÓÊÌÓ,
˜ÚÓ ‚ ‡ˆËÓÌÂ ÔÚËˆ, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÓıÓÚfl˘Ëı-
Òfl ‚ ÔÓÎÂÚÂ Ò Á‡‚ËÒ‡ÌËÂÏ (ÔÂÌÓ˜ÍË, ÏÛıÓÎÓ‚ÍË),
ÔÂÓ·Î‡‰‡˛Ú ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚Â Ò ÓÚÌÓÒËÚÂÎ¸ÌÓ
ÌËÁÍËÏ ÒÓ‰ÂÊ‡ÌËÂÏ ‡‰ËÓÌÛÍÎË‰Ó‚. äÓÏÂ ÚÓ„Ó,
˝ÚË ‚Ë‰˚ ÓÚÎË˜‡˛ÚÒfl Ó˜ÂÌ¸ ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÏÂ-
Ú‡·ÓÎËÁÏ‡ [72]. èÓ‰Ó·Ì˚Â ‡Ì‡ÎÓ„ËË ÏÓ„ÛÚ ·˚Ú¸
Ì‡È‰ÂÌ˚ Ë ‚ ÂÁÛÎ¸Ú‡Ú‡ı ‰Û„Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ [30,
54]. éÒÚ‡Î¸Ì˚Â ÊÂ ‚Ë‰˚ Ì‡ÒÂÍÓÏÓfl‰Ì˚ı ÔÚËˆ ÔÓ-
Í‡ Â˘Â ÒÎÓÊÌÓ ‡ÁÎË˜ËÚ¸ ÔÓ ‚ÂÎË˜ËÌÂ Ì‡ÍÓÔÎÂ-
ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚. ëÔ‡‚Â‰ÎË‚ÓÒÚË ‡‰Ë ÒÎÂ‰ÛÂÚ
Á‡ÏÂÚËÚ¸, ˜ÚÓ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ‡·ÓÚ Ì‡ ˝ÚÛ ÚÂÏÛ
(‚ÍÎ˛˜‡fl Ë Ì‡ÒÚÓfl˘Û˛) ‡‚ÚÓ˚ ‰ÂÎ‡˛Ú Á‡ÍÎ˛˜Â-
ÌËfl Ì‡ ÓÒÌÓ‚Â Ó·˘Ëı ÔÂ‰ÒÚ‡‚ÎÂÌËÈ Ó ÔËÚ‡ÌËË
ÏÂÎÍËı ÔÚËˆ, ‡ ÌÂ ÔÓÚÓÏÛ, ̃ ÚÓ ‚Î‡‰Â˛Ú ‰‡ÌÌ˚ÏË Ó
ÒÓÒÚ‡‚Â Ëı ‡ˆËÓÌ‡ Ë Ó ‡‰ËÓ‡ÍÚË‚ÌÓÏ Á‡„flÁÌÂ-
ÌËË Â„Ó ÍÓÏÔÓÌÂÌÚÓ‚. ùÚ‡ ÚÛ‰ÓÂÏÍ‡fl Ë ÒÎÓÊÌ‡fl
‡·ÓÚ‡ Â˘Â Ê‰ÂÚ Ò‚ÓËı ËÒÔÓÎÌËÚÂÎÂÈ.

í‡ÍËÏ Ó·‡ÁÓÏ, ‡‰ËÓ˝ÍÓÎÓ„Ë˜ÂÒÍËÂ ËÒÒÎÂ‰Ó-
‚‡ÌËfl ÏÂÎÍËı ÔÚËˆ, ‚˚ÔÓÎÌÂÌÌ˚Â ‚ 2003–2005 „„.
‚ óá Ò ÔËÏÂÌÂÌËÂÏ ÏÂÚÓ‰‡ ÔËÊËÁÌÂÌÌ˚ı ËÁÏÂ-
ÂÌËÈ 90Sr Ë 137Cs, ÔÓÁ‚ÓÎËÎË ÛÒÚ‡ÌÓ‚ËÚ¸, ˜ÚÓ ‡-
‰ËÓ‡ÍÚË‚ÌÓÂ Á‡„flÁÌÂÌËÂ Ëı Ó„‡ÌËÁÏ‡ ÓÚÎË˜‡ÂÚ-
Òfl Í‡ÈÌÂÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛ (ÚË-˜ÂÚ˚Â ÔÓfl‰-
Í‡ ‚ÂÎË˜ËÌ˚) Ë ‰ÓÒÚË„‡ÂÚ ÌÂÒÍÓÎ¸ÍËı ÒÓÚÂÌ ÅÍ/„
Ì‡ ˆÂÌÚ‡Î¸Ì˚ı Û˜‡ÒÚÍ‡ı óá. èÓ Ò‡‚ÌÂÌË˛ Ò
‰‡ÌÌ˚ÏË Á‡ 1987 „. [34], Á‡„flÁÌÂÌËÂ ÔÚËˆ Á‡ÏÂÚÌÓ
ÒÌËÁËÎÓÒ¸ Ë ÔÂÊ‰Â ‚ÒÂ„Ó Á‡ Ò˜ÂÚ ÒÌËÊÂÌËfl ·ËÓ-
‰ÓÒÚÛÔÌÓÒÚË ‡‰ËÓÌÛÍÎË‰Ó‚: ÍÓ˝ÙÙËˆËÂÌÚ ÔÂÂ-
ıÓ‰‡ 90Sr ÒÌËÁËÎÒfl ‚ 4.05 ‡Á, ‡ 137Cs – ‚ 11.0 ‡Á.
éÒÌÓ‚Ì˚Â ÔË˜ËÌ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓ-
ÒÚË ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl ÔÂÌ‡Ú˚ı: „ÂÚÂ-
Ó„ÂÌÌÓÒÚ¸ ‡‰Ë‡ˆËÓÌÌ˚ı Ë ˝ÍÓÎÓ„Ë˜ÂÒÍËı ÛÒÎÓ-
‚ËÈ, ÚÂËÚÓË‡Î¸ÌÓÂ Ë ÏË„‡ˆËÓÌÌÓÂ ÔÓ‚Â‰ÂÌËÂ,
‚Ë‰Ó‚˚Â Ë ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÓÒÓ·ÂÌÌÓÒÚË ÔËÚ‡ÌËfl,
ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÂ ÒÓÒÚÓflÌËÂ ÓÒÓ·Ë Ë ‚˚ÒÓÍËÈ
ÛÓ‚ÂÌ¸ ÏÂÚ‡·ÓÎËÁÏ‡. äÓÏÂ ÚÓ„Ó, ÌÂ ÏÂÌÂÂ ‚‡Ê-
ÌÛ˛ ÓÎ¸ Ë„‡˛Ú ÒÂÁÓÌÌ˚Â ËÁÏÂÌÂÌËfl ÙËÁËÓÎÓ-
„ËË, ÔÓ‚Â‰ÂÌËfl Ë ÔËÚ‡ÌËfl ÔÚËˆ. Ç ıÓ‰Â ËÒÒÎÂ‰Ó‚‡-
ÌËÈ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ‚ „ÌÂÁ‰Ó‚ÓÈ ÒÂÁÓÌ Ò‡ÏÍË
ËÏÂ˛Ú ·ÓÎÂÂ ‚˚ÒÓÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË 90Sr,
˜ÂÏ Ò‡Ïˆ˚, ‡ ÔÚÂÌˆ˚ – ˜ÂÏ ‚ÁÓÒÎ˚Â ÔÚËˆ˚. èÓ
Ì‡ÍÓÔÎÂÌË˛ 137Cs ̋ ÚË „ÛÔÔ˚ Ô‡ÍÚË˜ÂÒÍË ÌÂ ‡Á-
ÎË˜‡˛ÚÒfl. äÓÏÂ ÚÓ„Ó, ‚ ‰Û„ËÂ ÔÂËÓ‰˚ „Ó‰‡, ÂÒÎË
ÔÚËˆ˚ ÊË‚ÛÚ ‚ ÔÓ‰Ó·Ì˚ı ̋ ÍÓÎÓ„Ë˜ÂÒÍËı ÛÒÎÓ‚Ëflı Ë
ËÏÂ˛Ú Ó‰ËÌ‡ÍÓ‚ÓÂ ÏË„‡ˆËÓÌÌÓÂ ÔÓ‚Â‰ÂÌËÂ, ÓÌË
ËÏÂ˛Ú ÔÓıÓÊËÂ ÁÌ‡˜ÂÌËfl ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂ-
ÌËfl ÚÂÎ‡. ëÂ‰Ë 44 Ó·ÒÎÂ‰Ó‚‡ÌÌ˚ı ‚Ë‰Ó‚ Ì‡Ë·ÓÎÂÂ
‚˚ÒÓÍËÂ Û‰ÂÎ¸Ì˚Â ‡ÍÚË‚ÌÓÒÚË Ë 90Sr, Ë 137Cs ‰Ó-
ÒÚË„‡˛ÚÒfl Û ÚÂı, ÍÓÚÓ˚Â ‡Á˚ÒÍË‚‡˛Ú ·ÂÒÔÓÁ‚Ó-
ÌÓ˜Ì˚ı ‚ ÎÂÒÌÓÈ ÔÓ‰ÒÚËÎÍÂ Ë ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜-
‚˚. é‰Ì‡ÍÓ ‰Îfl ÛÒÚ‡ÌÓ‚ÎÂÌËfl ·ÓÎÂÂ ÓÔÂ‰ÂÎÂÌ-
Ì˚ı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ ÚÂ·ÛÂÚÒfl ‰ÓÔÓÎÌËÚÂÎ¸ÌÓÂ
·ÓÎÂÂ „ÎÛ·ÓÍÓÂ ËÁÛ˜ÂÌËÂ ÒÓÒÚ‡‚‡ ‡ˆËÓÌ‡ ÔÚËˆ Ë
ÓÒÓ·ÂÌÌÓÒÚÂÈ Â„Ó ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl.
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É‡˘‡Í Ë ‰.

êÂÁÛÎ¸Ú‡Ú˚ Ì‡ÒÚÓfl˘Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl fl‚Îfl˛ÚÒfl
ıÓÓ¯ËÏ ÔÓ‰ÒÔÓ¸ÂÏ ‰Îfl ÔÓÌËÏ‡ÌËfl ÚÓ„Ó, Í‡ÍËÂ
‡‰Ë‡ˆËÓÌÌ˚Â Ì‡„ÛÁÍË ËÒÔ˚Ú˚‚‡˛Ú ÚÂ ËÎË ËÌ˚Â
‚Ë‰˚ ÔÚËˆ ÔË Ó·ËÚ‡ÌËË ‚ ÛÒÎÓ‚Ëflı ‡‰ËÓ‡ÍÚË‚-
ÌÓ„Ó Á‡„flÁÌÂÌËfl ·ËÓˆÂÌÓÁ‡.
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The Features of Radioactive Contamination of Small Birds 

in Chernobyl Zone in 2003–2005

  S. P. Gaschak1, Y. A. Maklyuk1, A. M. Maksimenko1, V. M. Maksimenko1, V. I. Martinenko1, 
I. V. Chizhevsky1, M. D. Bondarkov1, T. A. Mousseau2

1International Radioecology Laboratory, Chornobyl Center for Nuclear Safety, Radioactive Waste and Radioecology, 
Slavutych, 07100 Ukraine; e-mail: sgaschak@chornobyl.net

2University of South Carolina, Columbia, SC 29208 USA

Radioactive contamination of small birds (484 individuals, 44 species) was investigated in the Chernobyl zone
(Ukraine) in 2003–2005. Values variation of 90Sr and of 137Cs activity concentration reached 3–4 orders of
magnitude even in one site, and maximum values amounted to hundreds Bq/g at the central plots of the zone.
The biggest contamination is appropriate to birds in breeding season and to settled species, whilst migrants are
the “cleanest”. Change of contamination within a year reflects seasonal and short-term changes in birds diet
and in behaviour. During breeding season females have higher activity concentration of 90Sr, while on 137Cs
accumulation sexual differences are absent. In other seasons radioactive contamination of male and female does
not differ if they live in similar conditions and have similar migratory behavior. Young birds during fledging
and just after, as a rule, have higher levels of 90Sr contamination than adults, and actually do not differ on 137Cs
accumulation. On a set of own and published data, it was assumed, that in small birds the half-life period of
137Cs extraction amounts to 1–2 days, and 90Sr – 5–10 days; and dynamic equilibrium of the radionuclides turn-
over in organism is reached over 4–7 and 17–34 days, respectively, after the birds arrival on the contaminated
site. Among 44 studied species, those who search invertebrates in soil top layer or forest litter (thrushes), have
noticeably higher accumulation of 90Sr and of 137Cs. Specific differences of radionuclides accumulation for the
rest birds were not revealed due to small sample sizes of the species. 
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