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* ÇÇÖÑÖçàÖ

 

èÓÎËˆËÍÎË˜ÂÒÍËÂ ‡ÓÏ‡ÚË˜ÂÒÍËÂ Û„ÎÂ‚Ó‰ÓÓ‰˚
ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ Ó„‡ÌË˜ÂÒÍËÂ ÒÓÂ‰ËÌÂÌËfl ·ÂÌ-
ÁÓÎ¸ÌÓ„Ó fl‰‡, ‡ÁÎË˜‡˛˘ËÂÒfl ÔÓ ˜ËÒÎÛ ·ÂÌÁÓÎ¸-
Ì˚ı ÍÓÎÂˆ Ë ÓÒÓ·ÂÌÌÓÒÚflÏ Ëı ÔËÒÓÂ‰ËÌÂÌËfl. èÄì
Ó·Î‡‰‡˛Ú ‚˚ÒÓÍÓÈ ÏÓ·ËÎ¸ÌÓÒÚ¸˛, ÒÔÓÒÓ·ÌÓÒÚ¸˛ Í
‡ÒÒÂË‚‡ÌË˛ ‚ ·ËÓÒÙÂÂ Ë ËÏÂ˛Ú Í‡Í ÔËÓ‰ÌÓÂ,
Ú‡Í Ë ÚÂıÌÓ„ÂÌÌÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ. ç‡ÍÓÔÎÂÌËÂ
èÄì ‚ ÔÓ˜‚‡ı Ò‚flÁ‡ÌÓ Ò ÔÓˆÂÒÒ‡ÏË Ú‡ÌÒÙÓÏ‡-
ˆËË Ó„‡ÌË˜ÂÒÍËı ‚Â˘ÂÒÚ‚ Ë Ëı ÔÂÂÌÓÒÓÏ ÓÚ ÚÂıÌÓ-
„ÂÌÌ˚ı ËÒÚÓ˜ÌËÍÓ‚. ÄÍÚÛ‡Î¸ÌÓÒÚ¸ ËÒÒÎÂ‰Ó‚‡ÌËÈ
èÄì ‚ ÔÓ˜‚‡ı Ó·ÛÒÎÓ‚ÎÂÌ‡ ÔÓ‚˚¯ÂÌÌÓÈ ÓÔ‡ÒÌÓ-
ÒÚ¸˛ Ë Ï‡Ò¯Ú‡·ÌÓÒÚ¸˛ Á‡„flÁÌÂÌËfl ÔÓ˜‚ÂÌÌÓ„Ó ÔÓ-
ÍÓ‚‡ ˝ÚËÏË ÒÓÂ‰ËÌÂÌËflÏË. èÓ˜‚˚ – „Î‡‚Ì˚È ‰ÂÔÓ-
ÌËÛ˛˘ËÈ èÄì ÍÓÏÔÓÌÂÌÚ Î‡Ì‰¯‡ÙÚ‡. éÚ Ò‚ÓÈÒÚ‚
ÔÓ˜‚ Á‡‚ËÒflÚ ËÌÚÂÌÒË‚ÌÓÒÚ¸ Ì‡ÍÓÔÎÂÌËfl, ÏË„‡ˆË-
ÓÌÌ˚Â ı‡‡ÍÚÂËÒÚËÍË, ‚ÓÁÏÓÊÌÓÒÚ¸ ÍÓÌÒÂ‚‡ˆËË
Ë ÔÓÒÎÂ‰Û˛˘ÂÈ ÏÓ·ËÎËÁ‡ˆËË ‰‡ÌÌÓÈ „ÛÔÔ˚ Ó„‡-
ÌË˜ÂÒÍËı ÒÓÂ‰ËÌÂÌËÈ ‚ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰Â. ëËÒÚÂ-
Ï‡ èÄì–ÔÓ˜‚‡ Ó˜ÂÌ¸ ËÌÙÓÏ‡ÚË‚Ì‡: Ò Ó‰ÌÓÈ ÒÚÓ-
ÓÌ˚, ÔÓ˜‚˚ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ‰ÓÒÚ‡ÚÓ˜ÌÓ
ÛÒÚÓÈ˜Ë‚Û˛ ÒÂ‰Û, ‚ ÍÓÚÓÓÈ ÏÓÊÌÓ ‚ÔÓÎÌÂ ÍÓ-
ÂÍÚÌÓ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸ Ì‡·Î˛‰ÂÌËÂ Á‡ ˝‚ÓÎ˛ˆËÂÈ ÒÓ-
ÒÚ‡‚‡ èÄì Ë ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ëı Í‡Í Ï‡ÍÂ˚ ÔÓˆÂÒ-
Ò‡ „ÛÏÛÒÓÓ·‡ÁÓ‚‡ÌËfl; Ò ‰Û„ÓÈ ÒÚÓÓÌ˚, ËÁÛ˜ÂÌËÂ
‰‡ÌÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ÔÂÒÔÂÍÚË‚ÌÓ ‰Îfl ÔÓÎÛ˜ÂÌËfl
ËÌÙÓÏ‡ˆËË Ó ÔÛÚflı Ó·‡ÁÓ‚‡ÌËfl ‡ÁÎË˜Ì˚ı ÚËÔÓ‚
èÄì, ÓÒÓ·ÂÌÌÓÒÚflı Ëı Ì‡ÍÓÔÎÂÌËfl, ‡ÒÔÂ‰ÂÎÂÌËfl
‚ ÔÓ˜‚‡ı ÙÓÌÓ‚˚ı Ë ÚÂıÌÓ„ÂÌÌ˚ı ÚÂËÚÓËÈ Ë Ó
ÙÛÌÍˆËÓÌ‡Î¸ÌÓÏ ÒÓÒÚÓflÌËË ÔÓ˜‚ [11, 12, 14–17].
äÓÏÔÎÂÍÒÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ËÁÛ˜ÂÌË˛ ÓÒÓ·ÂÌÌÓ-
ÒÚÂÈ ÙÓÏËÓ‚‡ÌËfl ÒÓÒÚ‡‚‡ èÄì, Ëı ÏË„‡ˆËÓÌ-
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Ì˚ı Ò‚ÓÈÒÚ‚ ‚ ÔÓ˜‚‡ı Ë ı‡‡ÍÚÂ‡ ÚÂıÌÓ„ÂÌÌÓ„Ó ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl Ì‡ ÔÓ˜‚ÂÌÌ˚È ÔÓÍÓ‚ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÓÒÓ-
·˚È ËÌÚÂÂÒ.

èÄì ‚ÍÎ˛˜ÂÌ˚ ‚ ÒÔËÒÓÍ ÔËÓËÚÂÚÌ˚ı Á‡„flÁ-
ÌËÚÂÎÂÈ Í‡Í Ö‚ÓÔÂÈÒÍËÏ ÒÓÓ·˘ÂÒÚ‚ÓÏ, Ú‡Í Ë
Ä„ÂÌÚÒÚ‚ÓÏ ÔÓ Óı‡ÌÂ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚ ëòÄ.
Ç

 

 

 

êÓÒÒËË ÌÓÏËÓ‚‡ÌËÂ ÒÓ‰ÂÊ‡ÌËfl Í‡ÌˆÂÓ„ÂÌ-
Ì˚ı èÄì ‚ ÔËÓ‰Ì˚ı Ó·˙ÂÍÚ‡ı ÓÒÛ˘ÂÒÚ‚Îfl˛Ú ÔÓ
·ÂÌÁ[

 

a

 

]ÔËÂÌÛ, Â„Ó ÔÂ‰ÂÎ¸ÌÓ ‰ÓÔÛÒÚËÏ‡fl ÍÓÌˆÂÌ-
Ú‡ˆËfl (

 

èÑä

 

) ‚ ÔÓ˜‚Â ÒÓÒÚ‡‚ÎflÂÚ 20 Ì„/„ [6].
ëÓÒÚ‡‚ èÄì ‚ ÔÓ˜‚‡ı Ë Ëı ‡ÒÔÂ‰ÂÎÂÌËÂ ÔÓ „Â-

ÌÂÚË˜ÂÒÍËÏ „ÓËÁÓÌÚ‡Ï ÏÓÊÂÚ ÓÍ‡Á‡Ú¸Òfl ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸Ì˚Ï Í ËÁÏÂÌÂÌË˛ ˝ÍÓÎÓ„Ë˜ÂÒÍÓ„Ó ÒÓÒÚÓflÌËfl
ÔÓ˜‚˚, ÓÌË ÏÓ„ÛÚ ·˚Ú¸ ËÌ‰ËÍ‡ÚÓ‡ÏË ‰Â„‡‰‡ˆËË
Ë ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl ÚÂıÌÓ„ÂÌÌÓ-Ì‡Û¯ÂÌÌ˚ı ÔÓ˜‚
[3–5]. éÚÌÓ¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ÔËÓ‰Ì˚ı Ë ‡ÌÚÓ-
ÔÓ„ÂÌÌ˚ı èÄì ‰Îfl ÔÓ˜‚ ÏÓÊÂÚ fl‚ËÚ¸Òfl ÔÓÍ‡Á‡ÚÂ-
ÎÂÏ ÒÚÂÔÂÌË Ëı ‡ÌÚÓÔÓ„ÂÌÌÓ„Ó ËÁÏÂÌÂÌËfl. êÂÁÍÓÂ
ÛÏÂÌ¸¯ÂÌËÂ Ú‡ÍÓ„Ó ÔÓÍ‡Á‡ÚÂÎfl ‰ÓÎÊÌÓ Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚Ó‚‡Ú¸ Ó ÓÒÚÂ ‚ÍÎ‡‰‡ ‡ÌÚÓÔÓ„ÂÌÌ˚ı ËÒÚÓ˜ÌË-
ÍÓ‚. äÓÏÂ ˝ÚÓ„Ó, ÓÔÂ‰ÂÎÂÌÌ˚Â ÏÓÎÂÍÛÎ˚ èÄì
(Ì‡ÔËÏÂ, ÙÂÌ‡ÌÚÂÌ, ÙÎÛÓ‡ÌÚÂÌ, ÔËÂÌ Ë ‰.),
Û˜‡ÒÚ‚Ûfl ‚ ‡ÌÚÓÔÓ„ÂÌÌ˚ı ËÎË ÔËÓ‰Ì˚ı ÔÓˆÂÒ-
Ò‡ı, ÏÓ„ÛÚ ‚˚ÒÚÛÔ‡Ú¸ ‚ Í‡˜ÂÒÚ‚Â ÂÔÂÓ‚ ÚÓ„Ó ËÎË
ËÌÓ„Ó ËÌ‰ÛÒÚË‡Î¸ÌÓ„Ó ‚ÎËflÌËfl Ì‡ ·ËÓÒÙÂÛ.

ë‡ÌÍÚ-èÂÚÂ·Û„ – ÍÛÔÌÂÈ¯ËÈ ÔÓÏ˚¯ÎÂÌ-
Ì˚È Ë Ú‡ÌÒÔÓÚÌ˚È ̂ ÂÌÚ ÒÂ‚ÂÓ-Á‡Ô‡‰ÌÓ„Ó Â„ËÓ-
Ì‡ êÓÒÒËË – ÔÂ‰ÒÚ‡‚ÎflÂÚ ÁÌ‡˜ËÚÂÎ¸Ì˚È ËÌÚÂÂÒ,
Í‡Í Ò ÚÓ˜ÍË ÁÂÌËfl ˝ÍÓÎÓ„ËË, Ú‡Í Ë ÔÓÙËÎ‡ÍÚË˜Â-
ÒÍÓÈ ÏÂ‰ËˆËÌ˚. Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ˝ÍÓÎÓ„Ëfl Ú‡ÍÓ-
„Ó ÍÛÔÌÓ„Ó ˆÂÌÚ‡ ÙÓÍÛÒËÛÂÚ ‚ÂÒ¸ ÒÔÂÍÚ ÒÓˆË-
‡Î¸ÌÓ-˝ÍÓÌÓÏË˜ÂÒÍËı ÔÓ·ÎÂÏ, ÍÓÌÂ˜Ì˚Ï ÂÁÛÎ¸-
Ú‡ÚÓÏ ÍÓÚÓ˚ı fl‚ÎflÂÚÒfl ËÁÏÂÌË‚¯ÂÂÒfl ÒÓÒÚÓflÌËÂ
Á‰ÓÓ‚¸fl Ì‡ÒÂÎÂÌËfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ÍÓÏÔÎÂÍÒÌÓ„Ó ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl ıËÏË˜ÂÒÍËı, ÙËÁË˜ÂÒÍËı Ë ·ËÓÎÓ„Ë˜ÂÒÍËı
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èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 26.11.2007 „.

 

Ç˚fl‚ÎÂÌ˚ ÓÒÌÓ‚Ì˚Â Á‡ÍÓÌÓÏÂÌÓÒÚË ÙÓÏËÓ‚‡ÌËfl ÒÓÒÚ‡‚‡ Ë Ì‡ÍÓÔÎÂÌËfl ÔËÓËÚÂÚÌ˚ı ÔÓÎËˆËÍÎË˜Â-
ÒÍËı ‡ÓÏ‡ÚË˜ÂÒÍËı Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ (

 

èÄì

 

) ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡ ë‡ÌÍÚ-èÂÚÂ·Û-
„‡. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÌÁ[‡]ÔËÂÌ‡ ÔÂ‚˚¯‡ÂÚ èÑä ‚Ó ‚ÒÂı ÓÚÓ·‡ÌÌ˚ı Ó·‡Áˆ‡ı, ‡ Ï‡ÍÒË-
Ï‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ‚˚¯Â èÑä ‚ 50 ‡Á. å‡ÒÒÓ‚˚Â ÍÓÌˆÂÌÚ‡ˆËË ÓÒÚ‡Î¸Ì˚ı èÄì Ú‡ÍÊÂ
ÔÂ‚˚¯‡˛Ú ÙÓÌÓ‚˚Â ÁÌ‡˜ÂÌËfl. éÒÌÓ‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÔÓ˜‚ Ó·ÛÒÎÓ‚ÎÂÌÓ ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÙÎÛÓ‡Ì-
ÚÂÌÓÏ, ÔËÂÌÓÏ, ·ÂÌÁ[

 

b

 

]ÙÎÛÓ‡ÌÚÂÌÓÏ, ·ÂÌÁ[

 

a

 

]ÔËÂÌÓÏ Ë ·ÂÌÁ[

 

g

 

,

 

h

 

,

 

i

 

]ÔÂËÎÂÌÓÏ, ‰ÓÎfl ÍÓÚÓ˚ı ÓÚ ÒÛÏÏ˚
èÄì ÒÓÒÚ‡‚ËÎ‡ 65–80%.

 

ìÑä 631.423.4
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êËÒ. 1.

 

 ëıÂÏ‡ ‡ÒÔÓÎÓÊÂÌËfl ÚÓ˜ÂÍ ÓÚ·Ó‡ ÔÓ˜‚ÂÌÌ˚ı Ó·‡ÁˆÓ‚.

 

Ù‡ÍÚÓÓ‚. ùÍÓÎÓ„Ë˜ÂÒÍ‡fl ÒËÚÛ‡ˆËfl ‚ „ÓÓ‰Â ÓÔÂ-
‰ÂÎflÂÚÒfl ‚˚·ÓÒ‡ÏË ·ÓÎÂÂ 1000 ÔÂ‰ÔËflÚËÈ, ÍÛÔ-
ÌÓ„Ó ÊÂÎÂÁÌÓ‰ÓÓÊÌÓ„Ó ÛÁÎ‡, Ò‡ÏÓ„Ó ·ÓÎ¸¯Ó„Ó ‚
êÓÒÒËË ÏÓÒÍÓ„Ó ÔÓÚ‡, ÏÓ˘ÌÓ„Ó ‡‚ÚÓÚ‡ÌÒÔÓÚÌÓ-
„Ó Ô‡Í‡. ëÂ‰Ë ÔÓÏ˚¯ÎÂÌÌ˚ı ÔÂ‰ÔËflÚËÈ „ÓÓ-
‰‡ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÍÛÔÌÓÚÓÌÌ‡ÊÌ˚Â ÂÒÛÒÓ- Ë
˝ÌÂ„ÓÂÏÍËÂ ˝ÍÓÎÓ„Ë˜ÂÒÍË ÓÔ‡ÒÌ˚Â ÔÓËÁ‚Ó‰ÒÚ‚‡.
ÄÌ‡ÎËÁ ˝ÍÓÎÓ„Ë˜ÂÒÍÓÈ ÒËÚÛ‡ˆËË ‚ „ÓÓ‰Â ÔÓÍ‡Á‡Î,
˜ÚÓ ‚ ‚ÓÁ‰Û¯Ì˚È ·‡ÒÒÂÈÌ ÓÚ ÒÚ‡ˆËÓÌ‡Ì˚ı ËÒÚÓ˜ÌË-
ÍÓ‚ Ë ‡‚ÚÓÚ‡ÌÒÔÓÚ‡ ‚˚·‡Ò˚‚‡ÂÚÒfl ·ÓÎÂÂ
900

 

 

 

Ú˚Ò. Ú ıËÏË˜ÂÒÍËı ‚Â˘ÂÒÚ‚ ‚ „Ó‰, ‚ ÚÓÏ ˜ËÒÎÂ
100 Ú˚Ò. Ú Û„ÎÂ‚Ó‰ÓÓ‰Ó‚. èÓ ÒÛÏÏ‡ÌÓÏÛ ÔÓÍ‡Á‡ÚÂ-
Î˛ Á‡„flÁÌÂÌËfl ÔÓ˜‚ ‚ ë‡ÌÍÚ-èÂÚÂ·Û„Â ‚˚‰ÂÎÂÌÓ
7 ÁÓÌ, ‚ ÚÓÏ ˜ËÒÎÂ Ç‡ÒËÎ¸Â‚ÒÍËÈ ÓÒÚÓ‚, ‡ÈÓÌ
ëè·Éì Ë Ì‡·ÂÂÊÌ‡fl ÎÂÈÚÂÌ‡ÌÚ‡ òÏË‰Ú‡ – 5 ÁÓÌ‡
[9, 13].

ñÂÎ¸ ‰‡ÌÌÓÈ ‡·ÓÚ˚ – ÛÒÚ‡ÌÓ‚ËÚ¸ Á‡ÍÓÌÓÏÂÌÓ-
ÒÚË Ì‡ÍÓÔÎÂÌËfl ÔÓÎËˆËÍÎË˜ÂÒÍËı ‡ÓÏ‡ÚË˜ÂÒÍËı
Û„ÎÂ‚Ó‰ÓÓ‰Ó‚ ‚ ÔÓ˜‚‡ı ÔÓÏ˚¯ÎÂÌÌÓ-Û·‡ÌËÁËÓ-
‚‡ÌÌ˚ı ÚÂËÚÓËÈ Ì‡ ÔËÏÂÂ Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚ-
Ó‚‡ ë‡ÌÍÚ-èÂÚÂ·Û„‡.

 

éÅöÖäíõ à åÖíéÑõ

 

é·˙ÂÍÚ‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓÒÎÛÊËÎË ÒÏÂ¯‡Ì-
Ì˚Â Ó·‡Áˆ˚ ÔÓ˜‚ Ë „ÛÌÚÓ‚ Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡
ë‡ÌÍÚ-èÂÚÂ·Û„‡. ëıÂÏ‡ ‡ÒÔÓÎÓÊÂÌËfl ÚÓ˜ÂÍ ÓÚ-

·Ó‡ Ó·‡ÁˆÓ‚ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ ÍÓÒÏÓÒÌËÏÍÂ, ÔÓÎÛ-
˜ÂÌÌÓÏ Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ 

 

Google

 

 

 

Earth
v

 

.

 

 

 

4.1.7087.5048 (ËÒ. 1).

Ç ÓÒÌÓ‚Û ÓÔÂ‰ÂÎÂÌËfl èÄì ‚ ÔÓ˜‚‡ı ÔÓÎÓÊÂÌ‡
ÏÂÚÓ‰ËÍ‡ [10], ‡ÚÚÂÒÚÓ‚‡ÌÌ‡fl ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
Ééëí ê 8.563–96 [7]. ùÍÒÚ‡ÍˆË˛ èÄì ËÁ ÔÓ˜‚
ÔÓ‚Ó‰ËÎË ıÎÓËÒÚ˚Ï ÏÂÚËÎÂÌÓÏ ËÎË 

 

n

 

-„ÂÍÒ‡ÌÓÏ
ÔË ÚÂÏÔÂ‡ÚÛÂ 25°Ò ÛÎ¸Ú‡Á‚ÛÍÓ‚ÓÈ Ó·‡·ÓÚÍÓÈ.
Ç˚‰ÂÎÂÌËÂ Ù‡ÍˆËË èÄì ËÁ ˝ÍÒÚ‡ÍÚÓ‚ ÓÒÛ˘ÂÒÚ‚-
ÎflÎË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Ï ıÓÏ‡ÚÓ„‡ÙËÓ‚‡ÌËÂÏ Ì‡
ÍÓÎÓÌÍ‡ı, Á‡ÔÓÎÌÂÌÌ˚ı ÓÍÒË‰ÓÏ ‡Î˛ÏËÌËfl Ë ÒËÎË-
Í‡„ÂÎÂÏ (

 

Fluka

 

). äÓÎË˜ÂÒÚ‚ÂÌÌÓÂ ÓÔÂ‰ÂÎÂÌËÂ èÄì
‚˚ÔÓÎÌflÎË ÏÂÚÓ‰ÓÏ Ó·‡˘ÂÌÌÓ-Ù‡ÁÓ‚Ó„Ó „‡‰ËÂÌ-
Ú‡ ÇùÜï ÒÓ ÒÔÂÍÚÓÙÎÛÓËÏÂÚË˜ÂÒÍËÏ ‰ÂÚÂÍÚË-
Ó‚‡ÌËÂÏ (“îÎ˛Ó‡Ú-02-è‡ÌÓ‡Ï‡”, êÓÒÒËfl). ìÒÎÓ-
‚Ëfl ıÓÏ‡ÚÓ„‡ÙËÓ‚‡ÌËfl: ÍÓÎÓÌÍ‡ 

 

Supelcosil

 

(

 

tm

 

)

 

LC

 

-

 

PAH

 

 5 ÏÍÏ (25 ÒÏ 

 

×

 

 2.1 ÏÏ), ÚÂÏÓÒÚ‡ÚËÓ‚‡ÌÌ‡fl
ÔË ÚÂÏÔÂ‡ÚÛÂ 25°ë, ÔÓ‰‚ËÊÌ‡fl Ù‡Á‡ – ‡ˆÂÚÓÌËÚ-
ËÎ Ë ‚Ó‰‡ („‡‰ËÂÌÚ). à‰ÂÌÚËÙËÍ‡ˆË˛ ËÌ‰Ë‚Ë‰Û-
‡Î¸Ì˚ı èÄì ÔÓ‚Ó‰ËÎË ıÓÏ‡ÚÓ-Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚ-
Ë˜ÂÒÍË (“

 

Shimadzu

 

” 

 

QP

 

 5050Ä, üÔÓÌËfl).

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

èË ÓÒÛ˘ÂÒÚ‚ÎÂÌËË ÏÓÌËÚÓËÌ„‡ ‰ËÙÙÂÂÌˆË-
Ó‚‡ÌÌ˚È Û˜ÂÚ ÚÂıÌÓ„ÂÌÌ˚ı ÒÓÒÚ‡‚Îfl˛˘Ëı èÄì ‚
ÔÓ˜‚‡ı ‡ÌÚÓÔÓ„ÂÌÌÓ-Ì‡Û¯ÂÌÌ˚ı Î‡Ì‰¯‡ÙÚÓ‚,



 

1496

 

èéóÇéÇÖÑÖçàÖ      ‹ 12      2008

 

ãÓ‰˚„ËÌ 

 

Ë ‰

 

.

 

ÓÒÓ·ÂÌÌÓÒÚË Ëı Ì‡ÍÓÔÎÂÌËfl Ë ÏË„‡ˆËË Ó·ÂÒÔÂ˜Ë‚‡-
˛Ú Ô‡‚ËÎ¸ÌÓÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ Ó Ú‡ÌÒÙÓÏ‡ˆËË ‚Â-
˘ÂÒÚ‚ÂÌÌÓ„Ó ÒÓÒÚ‡‚‡ ÔËÓ‰ÌÓÈ ÒÂ‰˚ ‚ ÔÓˆÂÒÒÂ
ıÓÁflÈÒÚ‚ÂÌÌÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚË ˜ÂÎÓ‚ÂÍ‡.

ëÓ‰ÂÊ‡ÌËÂ èÄì ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı Ç‡ÒËÎ¸Â‚-
ÒÍÓ„Ó ÓÒÚÓ‚‡ ë‡ÌÍÚ-èÂÚÂ·Û„‡ Í‡ÈÌÂ ‚˚ÒÓÍÓÂ
(Ú‡·Î. 1). Ç ˜‡ÒÚÌÓÒÚË, Ï‡ÒÒÓ‚‡fl ‰ÓÎfl ·ÂÌÁ[‡]ÔËÂÌ‡
ÔÂ‚˚¯‡ÂÚ èÑä ‚Ó ‚ÒÂı ÓÚÓ·‡ÌÌ˚ı Ó·‡Áˆ‡ı, ‡
Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ‚˚¯Â èÑä ‚
50 ‡Á. ÑÎfl ÓÒÚ‡Î¸Ì˚ı èÄì ÁÌ‡˜ÂÌËÂ èÑä ‚ êÓÒÒËË
ÌÂ Â„Î‡ÏÂÌÚËÓ‚‡ÌÓ, ÌÓ, Ò‡‚ÌË‚‡fl Ï‡ÒÒÓ‚˚Â ÍÓÌ-
ˆÂÌÚ‡ˆËË èÄì ‚ ÔÓ˜‚‡ı ë‡ÌÍÚ-èÂÚÂ·Û„‡ Ò ÔÓ˜-
‚‡ÏË ÙÓÌÓ‚˚ı ÚÂËÚÓËÈ, ÏÓÊÌÓ ÍÓÌÒÚ‡ÚËÓ‚‡Ú¸,
˜ÚÓ ÒÓ‰ÂÊ‡ÌËÂ èÄì ÔÂ‚˚¯‡ÂÚ ÙÓÌÓ‚˚Â ÁÌ‡˜Â-
ÌËfl ‚ ‰ÂÒflÚÍË ‡Á [1, 2]. éÒÌÓ‚ÌÓÂ ‡˝ÓÚÂıÌÓ„ÂÌÌÓÂ
‚ÓÁ‰ÂÈÒÚ‚ËÂ Ì‡ ÔÓ˜‚˚ ÒÂÎËÚÂ·ÌÓÈ ÁÓÌ˚ ÓÒÚÓ‚‡
ÓÔÂ‰ÂÎflÂÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÎÂ„ÍËÏË ÔÓÎË‡Â-

Ì‡ÏË, ‰ÓÎfl ÍÓÚÓ˚ı ÓÚ ÒÛÏÏ˚ èÄì ÒÓÒÚ‡‚ËÎ‡ Ò‚˚-
¯Â 50 %. Ç˚ÒÓÍ‡fl ÒÚÂÔÂÌ¸ Û·‡ÌËÁËÓ‚‡ÌÌÓÒÚË („Ë-
ÔÂÛ·‡ÌËÁ‡ˆËfl), ·ÓÎ¸¯‡fl ÚÂıÌÓ„ÂÌÌ‡fl Ì‡„ÛÁÍ‡,
„Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Á‡ Ò˜ÂÚ ÎÂ„ÍËı èÄì Ì‡ ÔÓ˜‚˚
ÍÛÔÌ˚ı ‡„ÎÓÏÂ‡ˆËÈ ë.-èÂÚÂ·Û„‡ (Ç‡ÒËÎ¸Â‚-
ÒÍËÈ ÓÒÚÓ‚) fl‚ÎflÂÚÒfl ÔË˜ËÌÓÈ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ Ì‡-
ÔflÊÂÌÌÓÒÚË ˝ÍÓÎÓ„Ë˜ÂÒÍÓÈ Ó·ÒÚ‡ÌÓ‚ÍË ‰‡ÌÌÓÈ
ÚÂËÚÓËË.

ç‡ÏË ‡ÒÒ˜ËÚ‡Ì˚ ÍÓ˝ÙÙËˆËÂÌÚ˚ ÍÓÂÎflˆËË
(

 

r

 

) ÒÓ‰ÂÊ‡ÌËfl ÓÚ‰ÂÎ¸Ì˚ı èÄì ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı,
ÓÚÓ·‡ÌÌ˚ı Ò ‡ÁÎË˜Ì˚ı ÔÎÓ˘‡‰ÓÍ Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó
ÓÒÚÓ‚‡. êÂÁÛÎ¸Ú‡Ú˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·Î. 2.

èÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÍÓ-
˝ÙÙËˆËÂÌÚÓ‚ ÍÓÂÎflˆËË 

 

r

 

 

 

≥

 

 0.62. èË Ó·˙ÂÏÂ ÍÓ-
ÂÎflˆËÓÌÌ˚ı fl‰Ó‚ 

 

n

 

 = 11 Ë Ò ‚ÂÓflÚÌÓÒÚ¸˛ 

 

P

 

 = 0.95
Ú‡ÍËÂ ÁÌ‡˜ÂÌËfl 

 

r

 

 ÏÓ„ÛÚ Ò˜ËÚ‡Ú¸Òfl ÁÌ‡˜ËÏ˚ÏË [8].

 

í‡·ÎËˆ‡ 1. 

 

 ëÓ‰ÂÊ‡ÌËÂ èÄì ‚ ÔÓ˜‚‡ı Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡ ë.-èÂÚÂ·Û„‡, Ì„/Í„

‹ 
ÚÓ˜ÍË 
ÓÚ·Ó‡

ãÂ„ÍËÂ íflÊÂÎ˚Â

ÙÂÌ‡Ì-
ÚÂÌ

‡ÌÚ‡-
ˆÂÌ

ÙÎÛÓ-
‡ÌÚÂÌ ÔËÂÌ ·ÂÌÁ[‡] 

‡ÌÚ‡ˆÂÌ ıËÁÂÌ
·ÂÌÁ[b] 
ÙÎÛÓ-
‡ÌÚÂÌ

·ÂÌÁ[k] 
ÙÎÛÓ-
‡ÌÚÂÌ

·ÂÌÁ[a] 
ÔËÂÌ

‰Ë·ÂÌÁ
[a,h] 

‡ÌÚ‡ˆÂÌ

·ÂÌÁ
[g,h,i] 

ÔÂËÎÂÌ
CÛÏÏ‡

1 796 146 1480 1407 629 570 916 371 927 66 892 8200

2 54 15 386 408 229 216 309 119 346 21 303 2406

3 41 7 136 136 62 60 71 37 98 6 76 730

4 57 11 221 247 129 147 168 77 219 12 201 1489

5 33 7 104 94 48 51 83 29 66 5 73 593

6 45 6 113 119 59 69 170 38 73 8 70 770

7 33 4 102 106 66 72 83 38 78 6 76 664

8 42 9 142 150 80 75 137 50 139 13 164 1001

9 282 57 939 990 469 504 671 273 699 57 790 5731

10 21 4 91 89 40 50 61 26 59 4 86 530

11 25 3 69 72 35 46 37 22 46 3 222 581

12 23 2 38 42 16 29 66 14 32 7 180 448

13 442 82 884 921 400 361 541 201 491 41 584 4948

14 150 28 473 472 198 189 266 110 312 16 270 2484

15 149 27 604 557 283 304 340 160 408 19 372 3223

16 31 4 142 151 65 77 99 43 108 6 150 876

17 31 21 144 143 66 78 97 35 106 7 106 834

18 501 129 1496 1372 652 640 802 321 1004 60 958 7935

19 22 3 87 102 52 57 60 26 71 5 75 559

20 3 1 32 31 13 20 34 9 21 2 31 197

21 47 7 87 84 38 51 73 27 56 5 68 543

22 355 47 942 800 497 670 952 276 704 56 633 5932

23 144 25 323 287 172 220 212 92 248 16 176 1915

24 3 1 32 31 13 20 34 9 21 2 31 197

25 3 1 32 31 13 20 34 9 21 2 31 197

26 3 1 32 31 13 20 34 9 21 2 31 197

27 3 1 32 31 13 20 34 9 21 2 31 197
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í‡·ÎËˆ‡ 2.

 

  äÓ˝ÙÙËˆËÂÌÚ˚ ÍÓÂÎflˆËË

‹ ÚÓ˜ÍË ÓÚ·Ó‡

‹
‹ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

‹
 Ú

Ó˜
ÍË

 Ó
Ú·

Ó
‡

1 – – – – – – – – – – – – – – – – – – – – – – –

2 0.88 – – – – – – – – – – – – – – – – – – – – – –

3 0.96 0.95 – – – – – – – – – – – – – – – – – – – – –

4 0.88 0.99 0.95 – – – – – – – – – – – – – – – – – – – –

5 0.95 0.96 0.95 0.95 – – – – – – – – – – – – – – – – – – –

6 0.78 0.82 0.75 0.77 0.89 – – – – – – – – – – – – – – – – – –

7 0.91 0.98 0.95 0.97 0.97 0.85 – – – – – – – – – – – – – – – – –

8 0.85 0.96 0.88 0.96 0.94 0.80 0.92 – – – – – – – – – – – – – – – –

9 0.94 0.98 0.97 0.98 0.98 0.81 0.97 0.96 – – – – – – – – – – – – – – –

10 0.90 0.95 0.93 0.96 0.96 0.77 0.95 0.96 0.99 – – – – – – – – – – – – – –

11 0.44 0.52 0.43 0.58 0.52 0.28 0.49 0.69 0.60 0.69 – – – – – – – – – – – – –

12 0.37 0.45 0.31 0.50 0.48 0.36 0.42 0.67 0.53 0.62 0.96 – – – – – – – – – – – –

13 0.99 0.88 0.96 0.89 0.95 0.78 0.91 0.86 0.95 0.92 0.49 0.41 – – – – – – – – – – –

14 0.98 0.94 1.00 0.94 0.96 0.78 0.94 0.88 0.97 0.94 0.45 0.35 0.98 – – – – – – – – – –

15 0.95 0.97 0.99 0.96 0.97 0.78 0.97 0.91 0.98 0.96 0.49 0.38 0.95 0.99 – – – – – – – – –

16 0.88 0.96 0.92 0.97 0.95 0.75 0.94 0.97 0.98 1.00 0.72 0.65 0.90 0.92 0.95 – – – – – – – –

17 0.92 0.98 0.97 0.98 0.98 0.80 0.97 0.94 0.99 0.97 0.54 0.46 0.93 0.97 0.99 0.97 – – – – – – –

18 0.97 0.94 0.99 0.95 0.97 0.75 0.95 0.90 0.98 0.95 0.51 0.41 0.97 0.99 0.99 0.94 0.98 – – – – – –

19 0.90 0.98 0.96 0.99 0.95 0.77 0.98 0.94 0.99 0.97 0.58 0.48 0.92 0.96 0.98 0.97 0.98 0.96 – – – – –

20 0.82 0.93 0.84 0.92 0.95 0.89 0.93 0.95 0.94 0.95 0.61 0.62 0.84 0.86 0.89 0.94 0.93 0.87 0.91 – – – –

21 0.96 0.91 0.92 0.91 0.98 0.87 0.95 0.91 0.96 0.94 0.54 0.51 0.96 0.94 0.94 0.93 0.94 0.95 0.93 0.92 – – –

22 0.87 0.93 0.87 0.91 0.96 0.93 0.96 0.90 0.92 0.90 0.42 0.42 0.86 0.88 0.91 0.88 0.92 0.89 0.90 0.94 0.95 – –

23 0.93 0.92 0.96 0.93 0.94 0.79 0.96 0.85 0.93 0.89 0.37 0.28 0.92 0.95 0.97 0.87 0.94 0.95 0.93 0.84 0.94 0.94 –

 

Ç˚ÒÓÍËÂ ÁÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍÓÂÎflˆËË
Ô‡ÍÚË˜ÂÒÍË ÏÂÊ‰Û ‚ÒÂÏË ÚÓ˜Í‡ÏË ÓÚ·Ó‡ ÔÓÁ‚ÓÎfl-
˛Ú Ò‰ÂÎ‡Ú¸ ‚˚‚Ó‰ Ó Â‰ËÌÓÏ ÏÂı‡ÌËÁÏÂ ÔË‚ÌÓÒ‡ Ë
Ì‡ÍÓÔÎÂÌËfl èÄì ‚ ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜‚ Ë „ÛÌÚÓ‚ Ç‡-
ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡ ë.-èÂÚÂ·Û„‡. Ä ‚˚ÒÓÍËÂ ÁÌ‡-
˜ÂÌËfl Ï‡ÒÒÓ‚˚ı ÍÓÌˆÂÌÚ‡ˆËÈ èÄì Ó‰ÌÓÁÌ‡˜ÌÓ
ÔÓÁ‚ÓÎfl˛Ú „Ó‚ÓËÚ¸ Ó Â‰ËÌÓÏ ËÒÚÓ˜ÌËÍÂ Á‡„flÁÌÂ-
ÌËfl. å‡ÍÒËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl ÒÓ‰ÂÊ‡ÌËfl èÄì ÓÚ-
ÏÂ˜ÂÌ˚ ‚ ÔÓ˜‚‡ı ‚‰ÓÎ¸ ‡‚ÚÓ‰ÓÓ„, ˜ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ
ËÌÚÂÌÒË‚Ì˚Ï ‰‚ËÊÂÌËÂÏ Ú‡ÌÒÔÓÚ‡ Ë ·ÓÎ¸¯ËÏ
ÍÓÎË˜ÂÒÚ‚ÓÏ ‚˚·ÓÒÓ‚ ‚˚ıÎÓÔÌ˚ı „‡ÁÓ‚, ÒÓ‰Â-
Ê‡˘Ëı èÄì, Í‡Í ÔÓ‰ÛÍÚ˚ ÌÂÔÓÎÌÓ„Ó Ò„Ó‡ÌËfl
·ÂÌÁËÌ‡.

Ö‰ËÌÒÚ‚ÂÌÌ˚Ï ËÒÍÎ˛˜ÂÌËÂÏ ËÁ ‚˚ÒÓÍËı ÁÌ‡˜Â-
ÌËÈ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍÓÂÎflˆËË ÒÎÛÊ‡Ú ÚÓ˜ÍË 11 Ë
12. àı ÓÒÓ·ÂÌÌÓÒÚ¸˛ fl‚ÎflÂÚÒfl Ì‡ÎË˜ËÂ Ò‚ÂÊÂ„Ó Ó-
„‡ÌË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡ (ÚÓÙ‡). í‡ÍËÏ Ó·‡ÁÓÏ, Ì‡
ÒÓ‰ÂÊ‡ÌËÂ Ë ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚È ÒÓÒÚ‡‚ èÄì Á‡ÏÂÚ-
ÌÓÂ ‚ÎËflÌËÂ ÓÍ‡Á˚‚‡˛Ú ÌÂ ÚÓÎ¸ÍÓ ‡˝ÓÚÂıÌÓ„ÂÌÌÓÂ
Á‡„flÁÌÂÌËÂ, ÌÓ Ë ‚ÌÂÒÂÌËÂ ÔËÓ‰ÌÓ„Ó Ó„‡ÌË˜Â-

ÒÍÓ„Ó Ï‡ÚÂË‡Î‡, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, ÔËÓ‰Ì˚ı Úfl-
ÊÂÎ˚ı ÔÓÎË‡ÂÌÓ‚.

ç‡ ÓÒÌÓ‚Â ÔÓÎÛ˜ÂÌÌÓ„Ó Ï‡ÒÒË‚‡ ‰‡ÌÌ˚ı ÔÓ ÒÓ-
‰ÂÊ‡ÌË˛ èÄì ‚ ÔÓ˜‚‡ı ÒÓÁ‰‡Ì‡ ·‡Á‡ ‰‡ÌÌ˚ı Ë ÔÓ-
ÎÛ˜ÂÌ‡ Ó·˘‡fl ı‡‡ÍÚÂËÒÚËÍ‡ ‡ÒÔÂ‰ÂÎÂÌËfl ËÌ‰Ë-
‚Ë‰Û‡Î¸Ì˚ı èÄì Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓ„‡ÏÏÌÓ„Ó
Ô‡ÍÂÚ‡ 

 

Arc

 

 

 

GIS

 

 9.0 (ÏÓ‰ÛÎ¸ 

 

Spatial

 

 

 

Analyst

 

). ç‡ ËÒ. 2
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‰‚Â ı‡‡ÍÚÂÌ˚Â Í‡ÚÓÒıÂÏ˚ ‡ÒÔÂ-
‰ÂÎÂÌËfl ·ÂÌÁ[‡]ÔËÂÌ‡ Ë ÒÛÏÏ˚ èÄì ‚ ÔÓ˜‚‡ı Ç‡-
ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡. ÑÎfl ̃ Â„Ó ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ï‡ÒÒÓ-
‚˚Â ‰ÓÎË ˝ÚËı ÍÓÏÔÓÌÂÌÚÓ‚ ‚ Ó„‡ÌÓ„ÂÌÌ˚ı „ÓË-
ÁÓÌÚ‡ı, ÍÓÚÓ˚Â Ó·Î‡‰‡˛Ú ‡ÍÍÛÏÛÎËÛ˛˘ÂÈ
ÒÔÓÒÓ·ÌÓÒÚ¸˛ Ë fl‚Îfl˛ÚÒfl ËÌÚÂ„‡Î¸Ì˚Ï ÔÓÍ‡Á‡-
ÚÂÎÂÏ ‡˝ÓÚÂıÌÓ„ÂÌÌÓÈ Ì‡„ÛÁÍË Ì‡ ÔÓ˜‚ÂÌÌ˚È
ÔÓÍÓ‚.

êÂÁÛÎ¸Ú‡Ú‡ÏË ÔÓ‚Â‰ÂÌÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÛÒÚ‡-
ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÛÓ‚ÌË ÍÓÌˆÂÌÚ‡ˆËÈ èÄì ÌÂÓ‰ËÌ‡-
ÍÓ‚˚ ‰Îfl ÔÓ˜‚, ÓÚÓ·‡ÌÌ˚ı ‚ ‡ÁÎË˜Ì˚ı ̃ ‡ÒÚflı ÓÒÚ-
Ó‚‡. á‡ÍÓÌÓÏÂÌÓÒÚË ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ„Ó ‡ÒÔÂ-
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‰ÂÎÂÌËfl èÄì ÓÔÂ‰ÂÎfl˛ÚÒfl ·ÎËÁÓÒÚ¸˛ Í
‡‚ÚÓÏ‡„ËÒÚ‡ÎflÏ Ë Ì‡ÎË˜ËÂÏ ÔË‚ÌÂÒÂÌÌÓ„Ó ÚÓÙ‡.

èÓ‚˚¯ÂÌÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ èÄì ı‡‡ÍÚÂÌÓ ‰Îfl
ÔÓ˜‚ ‚·ÎËÁË ÍÛÔÌ˚ı ÛÎËˆ (Ì‡ÔËÏÂ, ‚‰ÓÎ¸ ÅÓÎ¸-
¯Ó„Ó ÔÓÒÔÂÍÚ‡), „‰Â ‚ ÛÒÎÓ‚Ëflı ÔÓÒÚÓflÌÌÓ ·ÓÎ¸¯Ó-
„Ó ÔÓÚÓÍ‡ ‡‚ÚÓÏ‡¯ËÌ ÔÓËÒıÓ‰flÚ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÔÓ-
ÒÚÛÔÎÂÌËÂ Ë Ì‡ÍÓÔÎÂÌËÂ èÄì ‚ ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜-
‚˚. Ç ÒÔ‡Î¸Ì˚ı ‡ÈÓÌ‡ı, ‡ Ú‡ÍÊÂ Ì‡ ÚÂËÚÓËË
ÎÂÒÓÔ‡ÍÓ‚Ó„Ó Ï‡ÒÒË‚‡ (ëÏÓÎÂÌÒÍÓÂ ÍÎ‡‰·Ë˘Â)
Ï‡ÒÒÓ‚‡fl ÍÓÌˆÂÌÚ‡ˆËfl ‚ÒÂı ÚËÔÓ‚ èÄì ÁÌ‡˜ËÚÂÎ¸-
ÌÓ ÏÂÌ¸¯Â, ÌÓ ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ËÒÚÓ˜ÌËÍ‡
Á‡„flÁÌÂÌËfl, ‡ Ú‡ÍÊÂ ÚÓÚ Ù‡ÍÚ, ̃ ÚÓ èÄì ÔÂÂÌÓÒflÚ-
Òfl ‚ ÓÒÌÓ‚ÌÓÏ ‚ÓÁ‰Û¯Ì˚ÏË ÔÓÚÓÍ‡ÏË, ÔË‚Ó‰flÚ Í
Û‚ÂÎË˜ÂÌË˛ ÒÓ‰ÂÊ‡ÌËfl èÄì Ë ‚ ˝ÚËı ÔÓ˜‚‡ı.

 

ÇõÇéÑõ

 

1. Ç˚ÔÓÎÌÂÌ‡ ÓˆÂÌÍ‡ ÒÓ‰ÂÊ‡ÌËfl ÔËÓËÚÂÚÌ˚ı
ÔÓÎËˆËÍÎË˜ÂÒÍËı ‡ÓÏ‡ÚË˜ÂÒÍËı Û„ÎÂ‚Ó‰ÓÓ‰Ó‚
(ÙÂÌ‡ÌÚÂÌ‡, ‡ÌÚ‡ˆÂÌ‡, ÙÎÛÓ‡ÌÚÂÌ‡, ÔËÂÌ‡,
·ÂÌÁ[‡]‡ÌÚ‡ˆÂÌ‡, ıËÁÂÌ‡, ·ÂÌÁ[

 

b

 

]ÙÎÛÓ‡ÌÚÂÌ‡,
·ÂÌÁ[

 

k

 

]ÙÎÛÓ‡ÌÚÂÌ‡, ·ÂÌÁ[

 

a

 

]ÔËÂÌ‡, ‰Ë·ÂÌÁ[

 

a

 

,

 

h

 

]‡Ì-
Ú‡ˆÂÌ‡, ·ÂÌÁ[

 

g

 

,

 

h

 

,

 

i

 

]ÔÂËÎÂÌ‡) ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı
Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡ ë‡ÌÍÚ-èÂÚÂ·Û„‡. ìÒÚ‡-
ÌÓ‚ÎÂÌÓ, ̃ ÚÓ ÒÓ‰ÂÊ‡ÌËÂ èÄì ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı
Ç‡ÒËÎ¸Â‚ÒÍÓ„Ó ÓÒÚÓ‚‡ Ó˜ÂÌ¸ ‚˚ÒÓÍÓÂ. ëÓ‰ÂÊ‡ÌËÂ
·ÂÌÁ[‡]ÔËÂÌ‡ ÔÂ‚˚¯‡ÂÚ èÑä ‚Ó ‚ÒÂı ÓÚÓ·‡ÌÌ˚ı
Ó·‡Áˆ‡ı, ‡ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË
‚˚¯Â èÑä ‚ 50 ‡Á. å‡ÒÒÓ‚˚Â ÍÓÌˆÂÌÚ‡ˆËË ÓÒÚ‡Î¸-
Ì˚ı èÄì Ú‡ÍÊÂ ÔÂ‚˚¯‡˛Ú ÙÓÌÓ‚˚Â ÁÌ‡˜ÂÌËfl. éÒ-
ÌÓ‚ÌÓÂ Á‡„flÁÌÂÌËÂ ÔÓ˜‚ Ó·ÛÒÎÓ‚ÎÂÌÓ ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ÙÎÛÓ‡ÌÚÂÌÓÏ, ÔËÂÌÓÏ, ·ÂÌÁ[

 

b

 

]ÙÎÛÓ‡ÌÚÂ-
ÌÓÏ, ·ÂÌÁ[

 

a

 

]ÔËÂÌÓÏ Ë ·ÂÌÁ[

 

g

 

,

 

h

 

,

 

i

 

]ÔÂËÎÂÌÓÏ ‰ÓÎfl
ÍÓÚÓ˚ı ÓÚ ÒÛÏÏ˚ èÄì ÒÓÒÚ‡‚ËÎ‡ 65–80 %. ëÎÂ‰ÛÂÚ
ÓÚÏÂÚËÚ¸, ̃ ÚÓ ‚ ÒÚÛÍÚÛÂ Á‡„flÁÌÂÌËfl ÔÓ˜‚ ÔÓÎË‡Â-
Ì‡ÏË, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Á‡ÌËÏ‡˛Ú ÎÂ„ÍËÂ èÄì, Ò‚fl-
Á‡ÌÌ˚Â Ò ‡˝ÓÚÂıÌÓ„ÂÌÌ˚Ï ÔÂÂÌÓÒÓÏ.

2. Ç˚fl‚ÎÂÌ˚ Ô‡Ì˚Â ÍÓÂÎflˆËÓÌÌ˚Â Á‡‚ËÒËÏÓ-
ÒÚË ÏÂÊ‰Û ÒÓ‰ÂÊ‡ÌËÂÏ èÄì ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı.
èÓÍ‡Á‡ÌÓ, ˜ÚÓ Â‰ËÌ˚Ï ËÒÚÓ˜ÌËÍÓÏ ÔË‚ÌÂÒÂÌËfl Ë
Ì‡ÍÓÔÎÂÌËfl èÄì ‚ ‚ÂıÌÂÏ ÒÎÓÂ ÔÓ˜‚ Ë „ÛÌÚÓ‚ fl‚-
ÎflÂÚÒfl „ÓÓ‰ÒÍÓÈ ‡‚ÚÓÚ‡ÌÒÔÓÚ. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ
‚ÌÂÒÂÌËÂ ÔËÓ‰ÌÓ„Ó Ó„‡ÌË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡
(ÚÓÙ‡) ÓÍ‡Á˚‚‡ÂÚ Á‡ÏÂÚÌÓÂ ‚ÎËflÌËÂ Ì‡ ÒÓ‰ÂÊ‡-
ÌËÂ Ë ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚È ÒÓÒÚ‡‚ èÄì Ë ÔË‚Ó‰ËÚ Í
Ó·Ó„‡˘ÂÌË˛ ÔÓ˜‚ ÚflÊÂÎ˚ÏË ÔÓÎË‡ÂÌ‡ÏË.

3. ëÓÁ‰‡Ì‡ ·‡Á‡ ‰‡ÌÌ˚ı ÒÓ‰ÂÊ‡ÌËfl Ó‰ËÌÌ‡‰ˆ‡ÚË
ÔËÓËÚÂÚÌ˚ı èÄì ‚ ÔÓ˜‚‡ı Ë „ÛÌÚ‡ı Ç‡ÒËÎ¸Â‚-
ÒÍÓ„Ó ÓÒÚÓ‚‡ ë‡ÌÍÚ-èÂÚÂ·Û„‡ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
Éàë-ÚÂıÌÓÎÓ„ËÈ Ë Ì‡ ÂÂ ÓÒÌÓ‚Â ÒÓÒÚ‡‚ÎÂÌ˚ ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘ËÂ Í‡ÚÓÒıÂÏ˚ ‡ÒÔÂ‰ÂÎÂÌËfl ËÒÒÎÂ‰Ó-
‚‡ÌÌ˚ı èÄì, ‚ ÚÓÏ ˜ËÒÎÂ ·ÂÌÁ[‡]ÔËÂÌ‡.
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Polycyclic Aromatic Hydrocarbons in Soils of Vasilievsky Island (St. Petersburg)

      E. D. Lodygin, S. N. Chukov, V. A. Beznosikov, and D. N. Gabov

Major composition and accumulation patterns of priority polycyclic aromatic hydrocarbons (PAHs) in soils of
Vasilievsky Island in Saint Petersburg were studied. Concentrations of benzo[a]pyrene were found to exceed
maximum permissible concentrations in all the samples, and the maximum recorded concentration exceeded
the MPC by 50 times. Concentrations of other PAHs also exceeded the background values. The main soil pol-
lutants were found to be fluoranthene, pyrene, benzo[b]fluoranthene, benzo[a]pyrene, and benzo[g, h,
i]perylene, the part of which in the total content of PAHs was 65–80%.
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