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Ç ÓÚÎË˜ËÂ ÓÚ ÏÓÌÓÚÓÌÌÓ„Ó ÒÌËÊÂÌËfl ÏÓ˘ÌÓ-
ÒÚË ‰ÓÁ˚ ‚ÌÂ¯ÌÂ„Ó Ó·ÎÛ˜ÂÌËfl Ì‡ Á‡„flÁÌÂÌÌ˚ı
˜ÂÌÓ·˚Î¸ÒÍËÏË ‡‰ËÓÌÛÍÎË‰‡ÏË ÚÂËÚÓËflı,
‰ËÌ‡ÏËÍ‡ ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl (ÑÇé)
ÒÂÎ¸ÒÍËı ÊËÚÂÎÂÈ ‚ ÓÚ‰‡ÎÂÌÌ˚È ÔÂËÓ‰ ÔÓÒÎÂ
‡‚‡ËË ËÏÂÂÚ ÌÂÂ„ÛÎflÌ˚È ı‡‡ÍÚÂ Ò Ó·˘ÂÈ
ÚÂÌ‰ÂÌˆËÂÈ Í ÒÚ‡·ËÎËÁ‡ˆËË.

òËÓÍÓÏ‡Ò¯Ú‡·ÌÓÂ ÔÓ‚Â‰ÂÌËÂ ÍÓÌÚÏÂ ‚
ÎË˜ÌÓÏ ÒÂÍÚÓÂ ÒÂÎ¸ÒÍÓ„Ó ıÓÁflÈÒÚ‚‡, Ò Ó‰ÌÓÈ ÒÚÓÓ-
Ì˚, Ë Ò ‰Û„ÓÈ – Ô‡ÍÚË˜ÂÒÍË ÔÓÎÌÓÂ ‚ÓÒÒÚ‡ÌÓ‚ÎÂ-
ÌËÂ ‰Ó‡‚‡ËÈÌÓ„Ó ÒÓˆË‡Î¸ÌÓ„Ó ÔÓ‚Â‰ÂÌËfl Ë ÔË˘Â-
‚˚ı ÔË‚˚˜ÂÍ ÔË‚ÂÎË Í ÒÏÂ˘ÂÌË˛ ̂ ÂÌÚ‡ ÚflÊÂÒÚË
ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚ ÓÚ ÔÓ‰ÛÍÚÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ‚
ÎË˜Ì˚ı ÔÓ‰ÒÓ·Ì˚ı ıÓÁflÈÒÚ‚‡ı (ÏÓÎÓÍÓ, Í‡ÚÓ-
ÙÂÎ¸, Ó‚Ó˘Ë, ÏflÒÓ), Í ÔË˘Â‚˚Ï ÔÓ‰ÛÍÚ‡Ï ÎÂÒ‡
(„Ë·˚, fl„Ó‰˚, ‰Ë˜¸).

ä‡Í ËÁ‚ÂÒÚÌÓ, ‚ ÎÂÒÌ˚ı ÔÓ˜‚‡ı 
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Cs ÒÎ‡·Ó ÏË-
„ËÛÂÚ ÔÓ ‚ÂÚËÍ‡Î¸ÌÓÏÛ ÔÓÙËÎ˛ Ë ÒÓÒÂ‰ÓÚÓ-
˜ÂÌ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‚ ÓÒÌÓ‚ÌÓÏ ‚ 10-Ò‡ÌÚËÏÂÚ-
Ó‚ÓÏ ÒÎÓÂ, ˜ÚÓ ‰ÂÎ‡ÂÚ Â„Ó ÎÂ„ÍÓ‰ÓÒÚÛÔÌ˚Ï ‰Îfl
‚ÍÎ˛˜ÂÌËfl ‚ „Ë·˚, ÎÂÒÌ˚Â fl„Ó‰˚ Ë Ú‡‚˚, ÔÓ-
Â‰‡ÂÏ˚Â ‰ËÍËÏË ÊË‚ÓÚÌ˚ÏË. Ç ÚÓ ÊÂ ‚ÂÏfl ÒÛ˘Â-

ÒÚ‚ÂÌÌÓ ÒÌËÁËÎËÒ¸ ÛÓ‚ÌË Á‡„flÁÌÂÌËfl 
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Cs ÏÓÎÓ-
Í‡ Ë ‰Û„ÓÈ ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌÓÈ ÔÓ‰ÛÍˆËË.

í‡Í‡fl ÒËÚÛ‡ˆËfl ÒÓÁ‰‡ÂÚ ÓÔÂ‰ÂÎÂÌÌ˚Â ÚÛ‰ÌÓ-
ÒÚË ‚ ËÒÔÓÎ¸ÁÓ‚‡ÌËË ÔÂÊÌËı ÏÂÚÓ‰Ó‚ ÓˆÂÌÍË
ÑÇé, ÓÒÌÓ‚‡ÌÌ˚ı Ì‡ ÔÓÒÚÛÔÎÂÌËË ‡‰ËÓÌÛÍÎË‰‡
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Cs ‚ Ó„‡ÌËÁÏ ̃ ÂÎÓ‚ÂÍ‡ Ò ÏÓÎÓÍÓÏ, ÏÓ‰ÂÎËÛ˛-
˘ËÏ ‚Ò˛ ÏflÒÓ-ÏÓÎÓ˜ÌÛ˛ ÔÓ‰ÛÍˆË˛, Ë Í‡ÚÓÙÂ-
ÎÂÏ – ‡ÒÚËÚÂÎ¸ÌÛ˛ [1, 2].

èÓÔ‡‚ÍË ‚ ‚˚‡ÊÂÌËË ‰Îfl ‡Ò˜ÂÚ‡ ‰ÓÁ˚ ‚ ‚Ë-
‰Â ÍÓ˝ÙÙËˆËÂÌÚÓ‚, Û˜ËÚ˚‚‡˛˘Ëı ÔÓÚÂ·ÎÂÌËÂ
ÎÂÒÌ˚ı ÔË˘Â‚˚ı ÔÓ‰ÛÍÚÓ‚, Ó·˚˜ÌÓ ÓˆÂÌË‚‡˛Ú
Ò ·ÓÎ¸¯ÓÈ ÒÚÂÔÂÌ¸˛ ÌÂÓÔÂ‰ÂÎÂÌÌÓÒÚË, ˜ÚÓ Ó·Û-
ÒÎÓ‚ÎÂÌÓ, ‚Ó-ÔÂ‚˚ı, ÌÂ‰ÓÒÚ‡ÚÓ˜Ì˚Ï Ó·˙ÂÏÓÏ
‰‡ÌÌ˚ı ÔÓ Á‡„flÁÌÂÌË˛ ÔË˘Â‚˚ı ÔÓ‰ÛÍÚÓ‚ ÎÂÒ‡
Ë, ‚Ó-‚ÚÓ˚ı, ‚ÌÛ¯ËÚÂÎ¸Ì˚Ï ÔÂÂ˜ÌÂÏ Ù‡ÍÚÓ-
Ó‚, ‚ÎËfl˛˘Ëı Ì‡ ÔÓÒÚÛÔÎÂÌËÂ 
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Cs ‚ ÎÂÒÌÛ˛
ÔÓ‰ÛÍˆË˛.

èÓÒÎÂ ‚‚Â‰ÂÌËfl ‚ ÍÓÌˆÂ 80-ı „Ó‰Ó‚ ÔÓ¯ÎÓ„Ó
‚ÂÍ‡ ÒËÒÚÂÏ˚ ‰ÓÁÓ‚Ó„Ó ÏÓÌËÚÓËÌ„‡ ÊËÚÂÎÂÈ Á‡-
„flÁÌÂÌÌ˚ı ˜ÂÌÓ·˚Î¸ÒÍËÏË ‡‰ËÓÌÛÍÎË‰‡ÏË ÚÂ-
ËÚÓËÈ ‚ êÂÒÔÛ·ÎËÍÂ ÅÂÎ‡ÛÒ¸, ·Î‡„Ó‰‡fl ËÒÔÓÎ¸-
ÁÓ‚‡ÌË˛ Ò˜ÂÚ˜ËÍÓ‚ ËÁÎÛ˜ÂÌËfl ˜ÂÎÓ‚ÂÍ‡ (ëàó),
·˚Î Ì‡ÍÓÔÎÂÌ ÁÌ‡˜ËÚÂÎ¸Ì˚È Ó·˙ÂÏ ËÌÙÓÏ‡ˆËË
(·ÓÎÂÂ 1.8 ÏÎÌ ÂÁÛÎ¸Ú‡ÚÓ‚ ëàó-ËÁÏÂÂÌËÈ ÒÓ-
‰ÂÊ‡ÌËfl ‡‰ËÓÌÛÍÎË‰Ó‚ ̂ ÂÁËfl ‚ Ó„‡ÌËÁÏÂ ̃ ÂÎÓ-
‚ÂÍ‡), ÍÓÚÓ˚È ÏÓÊÌÓ ‚ÔÓÎÌÂ Ó·ÓÒÌÓ‚‡ÌÌÓ ËÒ-
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·‡ÁËÛÂÚÒfl Ì‡ ÍÎ‡ÒÒËÙËÍ‡ˆËË çè ÔÓ Â„ËÓÌ‡Î¸Ì˚Ï ÓÒÓ·ÂÌÌÓÒÚflÏ ÔÓ˜‚, Ó·ÛÒÎÓ‚ÎË‚‡˛˘Ëı ÔÓÒÚÛÔ-
ÎÂÌËÂ 
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Cs ‚ ÔÓ‰ÛÍÚ˚ ÔËÚ‡ÌËfl ÏÂÒÚÌÓ„Ó ÔÓËÁ‚Ó‰ÒÚ‚‡ Ë ÔÓËÁ‡ÒÚ‡ÌËfl, Ë ÔÓÒÚÓÂÌËË Â„ÂÒÒËÓÌ-
Ì˚ı Á‡‚ËÒËÏÓÒÚÂÈ ÒÛÚÓ˜ÌÓ„Ó ÔÓÒÚÛÔÎÂÌËfl ÓÚ ÔÎÓÚÌÓÒÚË Á‡„flÁÌÂÌËfl ÚÂËÚÓËË Ì‡ÒÂÎÂÌÌÓ„Ó ÔÛÌÍ-
Ú‡ 
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Cs ‰Îfl Í‡Ê‰Ó„Ó Â„ËÓÌ‡. èË ÓˆÂÌÍÂ ‰ÓÁ˚ ·˚ÎÓ Û˜ÚÂÌÓ ‚ÎËflÌËÂ ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚ Ì‡ ÂÂ
ÙÓÏËÓ‚‡ÌËÂ: ˜ËÒÎÂÌÌÓÒÚË ÊËÚÂÎÂÈ Ë ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‚ÓÍÛ„ çè ‚ ‚Ë‰Â ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌ-
ÚÓ‚ (

 

K

 

ÔÓÔ

 

), ÁÌ‡˜ÂÌËfl ÍÓÚÓ˚ı ÓÔÂ‰ÂÎÂÌ˚ ËÁ Â„ÂÒÒËÓÌÌÓÈ Á‡‚ËÒËÏÓÒÚË 

 

K

 

ÔÓÔ

 

 ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡-
‰Ë ÎÂÒ‡ ‰Îfl Í‡Ê‰Ó„Ó Â„ËÓÌ‡. àÒÒÎÂ‰Ó‚‡Ì˚ Ó·Î‡ÒÚË ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ‚
Í‡Ê‰ÓÏ ËÁ Â„ËÓÌÓ‚ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ëı ÓÒÓ·ÂÌÌÓÒÚÂÈ. 

 

Ä‚‡Ëfl Ì‡ óÂÌÓ·˚Î¸ÒÍÓÈ Äùë,
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Cs, 

 

ÔÓÒÚÛÔÎÂÌËÂ ‚ Ó„‡ÌËÁÏ ˜ÂÎÓ‚ÂÍ‡, ‰ÓÁ‡ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ-
˜ÂÌËfl, ëàó-ËÁÏÂÂÌËfl, Â„ÂÒÒËÓÌÌ‡fl ÏÓ‰ÂÎ¸, Ù‡ÍÚÓ˚ ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚.

 

ìÑä 614.876:631.039.58

 

àÁÛ˜ÂÌËÂ ÔÓÒÎÂ‰ÒÚ‚ËÈ 
‡‰Ë‡ˆËÓÌÌ˚ı ‡‚‡ËÈ
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ÉÓÏÂÎ¸, êçèñ êåËùó; ÚÂÎ.: (8-10380-232) 38-95-22; Ù‡ÍÒ:
(8-10380-232) 37-80-97; e-mail: Natalie_Vlasova@mail.ru.
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ÇÎ‡ÒÓ‚‡ 

 

Ë ‰

 

.

 

ÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl ÓˆÂÌÍË ÚÂÍÛ˘Ëı ÑÇé Ì‡ÒÂÎÂÌËfl,
ÔÓÊË‚‡˛˘Â„Ó Ì‡ Á‡„flÁÌÂÌÌ˚ı ÚÂËÚÓËflı.

êÂÁÛÎ¸Ú‡Ú˚ ëàó-ËÁÏÂÂÌËÈ ËÒÔÓÎ¸ÁÛ˛ÚÒfl
‰Îfl ÓˆÂÌÍË ÒÂ‰ÌËı „Ó‰Ó‚˚ı ˝ÙÙÂÍÚË‚Ì˚ı ÑÇé
Ì‡ÒÂÎÂÌËfl ‰‚ÛÏfl ÒÔÓÒÓ·‡ÏË: ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌ˚È
‡Ò˜ÂÚ ÒÂ‰ÌÂÈ „Ó‰Ó‚ÓÈ ‰ÓÁ˚ ËÁ ÒÚ‡ÚËÒÚË˜ÂÒÍË
Ó·ÓÒÌÓ‚‡ÌÌÓ„Ó Ì‡·Ó‡ ëàó-ËÁÏÂÂÌËÈ ‰Îfl ÍÓÌ-
ÍÂÚÌÓ„Ó Ì‡ÒÂÎÂÌÌÓ„Ó ÔÛÌÍÚ‡ (çè) Ë ‚ Í‡˜ÂÒÚ‚Â
ÓÒÌÓ‚˚ ‰Îfl ‡Á‡·ÓÚÍË ÏÓ‰ÂÎ¸Ì˚ı ÓˆÂÌÓÍ. éˆÂÌ-
ÍÛ ‰ÓÁ Ó·ÎÛ˜ÂÌËfl ÔÓ ëàó-ËÁÏÂÂÌËflÏ ÏÓÊÌÓ
Ò˜ËÚ‡Ú¸ ·ÓÎÂÂ ÚÓ˜ÌÓÈ Ë Ì‡‰ÂÊÌÓÈ, Ú‡Í Í‡Í ÓÌ‡
Ó·ÛÒÎÓ‚ÎÂÌ‡ Ù‡ÍÚË˜ÂÒÍË ÔÓÒÚÛÔË‚¯ËÏ ‚ Ó„‡-
ÌËÁÏ 
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Cs Ò Â‡Î¸Ì˚Ï ‡ˆËÓÌÓÏ ÔËÚ‡ÌËfl. ÑÓÁ˚,
‡ÒÒ˜ËÚ‡ÌÌ˚Â ÔÓ ÔÓÒÚÛÔÎÂÌË˛ 
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Cs Ò Á‡„flÁÌÂÌ-
Ì˚ÏË ÏÓÎÓÍÓÏ Ë Í‡ÚÓÙÂÎÂÏ, ËÏÂ˛Ú ·

 

ó

 

Î¸¯ËÈ Á‡-
Ô‡Ò ÍÓÌÒÂ‚‡ÚËÁÏ‡. 

Ç ˆÂÎÓÏ, Ó·‡ ÏÂÚÓ‰Ë˜ÂÒÍËı ÔÓ‰ıÓ‰‡ ÌÂ ÔÓÚË-
‚ÓÂ˜‡Ú ‰Û„ ‰Û„Û, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÌÂÁÌ‡˜ËÚÂÎ¸-
ÌÓ„Ó ‰ÓÔÛ˘ÂÌËfl, ÔËÌËÏ‡ÂÏÓ„Ó ÔË ‡Ò˜ÂÚ‡ı. ÑÓ-
ÁÛ ÔÓ ‡ÍÚË‚ÌÓÒÚË ÏÓÎÓÍ‡ Ë Í‡ÚÓÙÂÎfl ÓˆÂÌË‚‡˛Ú
Í‡Í ÓÊË‰‡ÂÏÛ˛ „Ó‰Ó‚Û˛ ‰ÓÁÛ ÔË ÔÓÒÚÛÔÎÂÌËË
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Cs Ò ÔÓ‰ÛÍÚ‡ÏË ÔËÚ‡ÌËfl ‚ ÚÂÍÛ˘ÂÏ „Ó‰Û, ‚ ÚÓ
‚ÂÏfl Í‡Í ‰ÓÁÛ ÔÓ ëàó-ËÁÏÂÂÌËflÏ ÓˆÂÌË‚‡˛Ú
Í‡Í ÓÊË‰‡ÂÏÛ˛ ÓÚ ÛÊÂ ÔÓÒÚÛÔË‚¯Â„Ó ‚ Ó„‡ÌËÁÏ
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Cs. í‡ÍÓÂ ÌÂ·ÓÎ¸¯ÓÂ ‚ÂÏÂÌÌÓÂ ÒÏÂ˘ÂÌËÂ
ÛÒÚ‡ÌflÂÚÒfl ‰ÓÔÛ˘ÂÌËÂÏ Ó ‡‚ÌÓ‚ÂÒÌÓÈ ‡ÍÚË‚ÌÓ-
ÒÚË 
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Cs, ÓÔÂ‰ÂÎflÂÏÓÈ ÔË Â‰ËÌË˜ÌÓÏ ëàó-ËÁ-
ÏÂÂÌËË. çÂÓÔÂ‰ÂÎÂÌÌÓÒÚ¸ Â‰ËÌË˜ÌÓ„Ó ëàó-ËÁ-
ÏÂÂÌËfl ÔÂÓ‰ÓÎÂ‚‡ÂÚÒfl ÛÒÂ‰ÌÂÌËÂÏ Ì‡·Ó‡
ëàó-ËÁÏÂÂÌËÈ ÊËÚÂÎÂÈ Ó‰ÌÓ„Ó çè ‚ ÚÂ˜ÂÌËÂ
„Ó‰‡.

Ç èÛ·ÎËÍ‡ˆËË ‹ 101 åäêá ‚‚Â‰ÂÌÓ ÔÓÌflÚËÂ
ÂÔÂÁÂÌÚ‡ÚË‚ÌÓ„Ó ˜ÂÎÓ‚ÂÍ‡ Í‡Í ÔÂ‰ÒÚ‡‚ËÚÂÎ¸-
ÌÓ„Ó ˜ÎÂÌ‡ Ì‡Ë·ÓÎÂÂ Ó·ÎÛ˜‡ÂÏÓÈ ÍËÚË˜ÂÒÍÓÈ
„ÛÔÔ˚ (äÉ) ÊËÚÂÎÂÈ çè [3]. äËÚË˜ÂÒÍ‡fl „ÛÔ-
Ô‡ ËÁ ÊËÚÂÎÂÈ çè, ÒÓ„Î‡ÒÌÓ ÚÓÈ ÊÂ èÛ·ÎËÍ‡ˆËË,
ÔËÌËÏ‡ÂÚÒfl Í‡Í 10% Ì‡Ë·ÓÎÂÂ Ó·ÎÛ˜‡ÂÏ˚ı ÊË-
ÚÂÎÂÈ çè. 

ëÓ„Î‡ÒÌÓ ÂÍÓÏÂÌ‰‡ˆËflÏ èÛ·ÎËÍ‡ˆËË ‹ 103
åäêá, Ó·ÎÛ˜ÂÌËÂ ‚ ÓÚ‰‡ÎÂÌÌ˚È ÔÂËÓ‰ ÔÓÒÎÂ
‡‚‡ËË ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl Í‡Í ÚÂÍÛ˘ÂÂ [4]. ÑÓÁÛ ÓÚ
Ú‡ÍÓ„Ó Ó·ÎÛ˜ÂÌËfl ‰Îfl ˆÂÎÂÈ ÁÓÌËÓ‚‡ÌËfl ÌÂÓ·ıÓ-
‰ËÏÓ ÓˆÂÌË‚‡Ú¸ Í‡Í ÒÂ‰Ì˛˛ ÔÓ äÉ Ì‡ÒÂÎÂÌËfl,
˜ÚÓ ÔËÏÂÌÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‰ÓÁÂ Ó·ÎÛ˜ÂÌËfl Ì‡
ÛÓ‚ÌÂ 95% Í‚‡ÌÚËÎfl ‡ÒÔÂ‰ÂÎÂÌËfl ‰ÓÁ˚, Ú.Â. ‰Ó-
ÁÂ Ó·ÎÛ˜ÂÌËfl ÂÔÂÁÂÌÚ‡ÚË‚ÌÓ„Ó ˜ÂÎÓ‚ÂÍ‡.

àÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÁÌ‡˜ÂÌËfl ÒÂ‰ÌÂÈ ‰ÓÁ˚ äÉ Ì‡-
ÒÂÎÂÌËfl ‰Îfl ̂ ÂÎÂÈ ÁÓÌËÓ‚‡ÌËfl ÓÔ‡‚‰‡ÌÓ Ò ÚÓ˜ÍË
ÁÂÌËfl ÔÓˆÂÒÒ‡ ÙÓÏËÓ‚‡ÌËfl ÑÇé. ä‡Í ·˚ÎÓ
ÛÍ‡Á‡ÌÓ ‚˚¯Â, ÒÛ˘ÂÒÚ‚ÂÌÌ˚È ‚ÍÎ‡‰ ‚ ÁÌ‡˜ÂÌËÂ
ÑÇé ‚ÌÓÒËÚ Á‡„flÁÌÂÌËÂ ‡‰ËÓÌÛÍÎË‰‡ÏË ÔË˘Â-
‚˚ı ÔÓ‰ÛÍÚÓ‚ ÎÂÒ‡, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, „Ë·Ó‚.
ñËÍÎË˜ÂÒÍ‡fl ÔÂËÓ‰Ë˜ÌÓÒÚ¸ ÛÓÊ‡ÈÌÓÒÚË „Ë·Ó‚
ÒÍÎ‡‰˚‚‡ÂÚÒfl ËÁ 2–3 Ï‡ÎÓÛÓÊ‡ÈÌ˚ı, 1–3 ÒÂ‰ÌÂ-
ÛÓÊ‡ÈÌ˚ı Ë 1–2 ÒËÎ¸ÌÓ ÛÓÊ‡ÈÌ˚ı ÎÂÚ [5].
ÇÒÎÂ‰ÒÚ‚ËÂ ‡ÁÎË˜ÌÓ„Ó ÛÓ‚Ìfl ÔÓÚÂ·ÎÂÌËfl „Ë-
·Ó‚ ‚ ˝ÚË „Ó‰˚ ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ ÑÇé ÊËÚÂÎÂÈ
Ì‡ÒÂÎÂÌÌ˚ı ÔÛÌÍÚÓ‚ ÎÂÒÌÓÈ ÁÓÌ˚ ‚‡¸ËÛÂÚ ‚ 2–

3 ‡Á‡. Ç Â‡Î¸Ì˚ı ‡ÒÔÂ‰ÂÎÂÌËflı ÑÇé ÊËÚÂÎÂÈ
ÒÂÎ¸ÒÍËı Ì‡ÒÂÎÂÌÌ˚ı ÔÛÌÍÚÓ‚ ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ
‰ÓÁ˚ ‚ÒÂ„Ó Ì‡ÒÂÎÂÌËfl ÓÚÎË˜‡ÂÚÒfl ÓÚ ÒÂ‰ÌÂ„Ó ÁÌ‡-
˜ÂÌËfl ÓÚ‰ÂÎ¸Ì˚ı „ÛÔÔ ‚ 2–3.5 ‡Á‡.

êÂÁÛÎ¸Ú‡Ú˚ ëàó-ËÁÏÂÂÌËÈ, ËÒÔÓÎ¸ÁÛÂÏ˚Â ‚
Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ, ÔË‚Ó‰flÚÒfl ‚ ÚÂÏËÌ‡ı ÔÓÒÚÛÔ-
ÎÂÌËfl 
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Cs ‚ Ó„‡ÌËÁÏ ˜ÂÎÓ‚ÂÍ‡ Ò ÔÓ‰ÛÍÚ‡ÏË ÔË-
Ú‡ÌËfl ‰Îfl ÒÓı‡ÌÂÌËfl ÏÂÚÓ‰Ë˜ÂÒÍÓ„Ó Â‰ËÌÒÚ‚‡ ‚
ÓˆÂÌÍ‡ı ÒÂ‰ÌËı „Ó‰Ó‚˚ı ˝ÙÙÂÍÚË‚Ì˚ı ÑÇé,
ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‡ÌÂÂ ‚ ÓÙËˆË‡Î¸Ì˚ı ä‡Ú‡ÎÓ„‡ı
‰ÓÁ 1992 „. Ë 2004 „. [6, 7]. èË ˝ÚÓÏ ‚ ‡Ò˜ÂÚ‡ı ÔÓ-
ÒÚÛÔÎÂÌËfl ËÒıÓ‰ËÎË ËÁ ‡‚ÌÓ‚ÂÒÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl
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Cs ‚ Ó„‡ÌËÁÏÂ ˜ÂÎÓ‚ÂÍ‡.

 

åÄíÖêàÄãõ à åÖíéÑàäÄ

 

å‡ÚÂË‡ÎÓÏ ‰Îfl ÓˆÂÌÍË ÒÂ‰ÌËı „Ó‰Ó‚˚ı ˝Ù-
ÙÂÍÚË‚Ì˚ı ÑÇé ÊËÚÂÎÂÈ çè, ‡ÒÔÓÎÓÊÂÌÌ˚ı Ì‡
ÚÂËÚÓËË ‡‰ËÓ‡ÍÚË‚ÌÓ„Ó Á‡„flÁÌÂÌËfl, ÔÓÒÎÛ-
ÊËÎË ‰‡ÌÌ˚Â ëàó-ËÁÏÂÂÌËÈ ËÁ ·‡Á˚ ‰‡ÌÌ˚ı
ÉÓÒÛ‰‡ÒÚ‚ÂÌÌÓ„Ó ‰ÓÁËÏÂÚË˜ÂÒÍÓ„Ó Â„ËÒÚ‡ Á‡
ÔÂËÓ‰ 2005–2007 „„. ÑÎfl ÓˆÂÌÍË ÑÇé ÌÂÔÓÒÂ‰-
ÒÚ‚ÂÌÌÓ ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ëàó-ËÁÏÂÂÌËÈ ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ‰‡ÌÌ˚Â ÔÓ ÅÂÒÚÒÍÓÈ, ÉÓÏÂÎ¸ÒÍÓÈ Ë åÓ„Ë-
ÎÂ‚ÒÍÓÈ Ó·Î‡ÒÚflÏ. åÓ‰ÂÎ¸Ì˚Â ÓˆÂÌÍË ÔÓ‚Ó‰ËÎË
Ì‡ ÓÒÌÓ‚Â ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ ÔÓ ÉÓÏÂÎ¸ÒÍÓÈ
Ó·Î‡ÒÚË. àÌÙÓÏ‡ˆËfl Ó ÔÎÓÚÌÓÒÚË Á‡„flÁÌÂÌËfl
Ì‡ÒÂÎÂÌÌ˚ı ÔÛÌÍÚÓ‚ 
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Cs ·˚Î‡ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ êÂÒ-
ÔÛ·ÎËÍ‡ÌÒÍËÏ ˆÂÌÚÓÏ ‡‰Ë‡ˆËÓÌÌÓ„Ó ÍÓÌÚÓÎfl
Ë ÏÓÌËÚÓËÌ„‡ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚.

èË ‡Ò˜ÂÚÂ ÒÂ‰ÌËı „Ó‰Ó‚˚ı ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı
˝ÙÙÂÍÚË‚Ì˚ı ÑÇé ÊËÚÂÎÂÈ çè Ò ËÒÔÓÎ¸ÁÓ‚‡ÌË-
ÂÏ ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ ÔËÌflÚ‡ ÏÓ‰ÂÎ¸ ‡‚-
ÌÓ‚ÂÒÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl 
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Cs ‚ ÚÂÎÂ ˜ÂÎÓ‚ÂÍ‡, ÍÓ-
„‰‡ ÁÌ‡˜ÂÌËÂ ÒÂ‰ÌÂ„Ó ‚ ÚÂ˜ÂÌËÂ „Ó‰‡ ÒÛÚÓ˜ÌÓ„Ó
ÔÓÒÚÛÔÎÂÌËfl ‡‰ËÓÌÛÍÎË‰‡ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ Â„Ó
ÒÂ‰ÌÂÏÛ ÒÛÚÓ˜ÌÓÏÛ ‚˚‚Â‰ÂÌË˛. ëÂ‰Ìflfl „Ó‰Ó‚‡fl

˝ÙÙÂÍÚË‚Ì‡fl ÑÇé ÊËÚÂÎÂÈ 
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Cs ( ) ÓÔÂ‰Â-
ÎflÂÚÒfl ÒÓ„Î‡ÒÌÓ ‚˚‡ÊÂÌË˛:

(1)

„‰Â 

 

K

 

d

 

 – ‰ÓÁÓ‚˚È ÍÓ˝ÙÙËˆËÂÌÚ, ‡‚Ì˚È
2.5 (Ïá‚/„Ó‰)/(ÍÅÍ/Í„); 

 

Q

 

i

 

 – ÒÓ‰ÂÊ‡ÌËÂ 
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Cs ‚ Ó-
„‡ÌËÁÏÂ 

 

i

 

-„Ó ˜ÂÎÓ‚ÂÍ‡ ÔÓ ‰‡ÌÌ˚Ï ëàó-ËÁÏÂÂ-
ÌËÈ, ÍÅÍ; 

 

M

 

i

 

 – Ï‡ÒÒ‡ ÚÂÎ‡ 

 

i

 

-„Ó ̃ ÂÎÓ‚ÂÍ‡, Í„; 

 

n

 

 – ̃ ËÒ-
ÎÓ Ó·ÒÎÂ‰Ó‚‡ÌÌ˚ı Ì‡ ëàó ÊËÚÂÎÂÈ çè.

ÑÎfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ‰ÓÒÚÓ‚ÂÌÓÒÚË ÓˆÂÌÍË
ÒÂ‰ÌÂÈ „Ó‰Ó‚ÓÈ ˝ÙÙÂÍÚË‚ÌÓÈ ÑÇé ÊËÚÂÎÂÈ
ÍÓÌÍÂÚÌÓ„Ó çè ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ëàó-ËÁÏÂÂÌËÈ
ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÂ‰ÒÚ‡‚ËÚÂÎ¸Ì˚Â ÔÓ ˜ËÒÎÛ ËÁÏÂ-
ÂÌËÈ Ë ÒÂÁÓÌÌÓÈ ‡‚ÌÓÏÂÌÓÒÚË ‚˚·ÓÍË. äÓÎË-
˜ÂÒÚ‚Ó ÌÂÓ·ıÓ‰ËÏÓ„Ó Ë ‰ÓÒÚ‡ÚÓ˜ÌÓ„Ó ˜ËÒÎ‡ ËÁÏÂ-
ÂÌËÈ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ˜ËÒÎÂÌÌÓÒÚË ÊËÚÂÎÂÈ ‚
çè ÔË‚Â‰ÂÌÓ ‚ Ú‡·Î. 1 [8].

Eçè
int

Eçè
int Kd

1
n
--- Qt/Mi( ) Ïá‚/„Ó‰,

i 1=

n

∑=
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399

 

ä‡Í ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ ‚ ‡·ÓÚÂ [9], ÒÓ‰ÂÊ‡ÌËÂ
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Cs ‚ ÚÂÎÂ ˜ÂÎÓ‚ÂÍ‡ ‚ ÓÒÂÌÌÂ-ÁËÏÌËÈ ÔÂËÓ‰ (‡‚-
„ÛÒÚ–ÙÂ‚‡Î¸) ÔÂ‚˚¯‡ÂÚ ‚ÂÒÂÌÌÂ-ÎÂÚÌÂÂ ÁÌ‡˜Â-
ÌËÂ ‚ 1.5–2 ‡Á‡. Å˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì ÍËÚÂËÈ ‡‚-
ÌÓÏÂÌÓÒÚË:

, (2)

„‰Â 

 

N

 

Ó.-Á.

 

 – ˜ËÒÎÓ ËÁÏÂÂÌËÈ ‚ ÓÒÂÌÌÂ-ÁËÏÌËÈ ÔÂ-
ËÓ‰; 

 

N

 

‚.-Î.

 

 – ˜ËÒÎÓ ËÁÏÂÂÌËÈ ‚ ‚ÂÒÂÌÌÂ-ÎÂÚÌËÈ
ÔÂËÓ‰.

Ç˚ÔÓÎÌÂÌËÂ ‰‡ÌÌÓ„Ó ÛÒÎÓ‚Ëfl ÛıÛ‰¯‡ÂÚ ÚÓ˜-
ÌÓÒÚ¸ ÓˆÂÌÍË ‰ÓÁ˚, ÔÓ Ò‡‚ÌÂÌË˛ Ò ‡‚ÌÓÏÂÌ˚Ï
ÔÓ ÒÂÁÓÌ‡Ï ÍÓÎË˜ÂÒÚ‚ÓÏ ËÁÏÂÂÌËÈ Ì‡ 4–8%.

àÁ ‡ÒÔÂ‰ÂÎÂÌËfl ÑÇé ÊËÚÂÎÂÈ ÍÓÌÍÂÚÌÓ„Ó
çè ‚˚fl‚ÎflÎË äÉ, ÍÓÚÓ‡fl ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ
‚˚·ÓÍÛ ÊËÚÂÎÂÈ, Û ÍÓÚÓ˚ı ÔÓ‚Â‰ÂÌ˚ ëàó-ËÁ-
ÏÂÂÌËfl, ÒÓÒÚ‡‚Îfl˛˘Û˛ 10% ÓÚ Ó·˘ÂÈ ˜ËÒÎÂÌÌÓ-
ÒÚË ÊËÚÂÎÂÈ ‰‡ÌÌÓ„Ó çè, ËÏÂ˛˘Ëı Ì‡Ë·ÓÎ¸¯ËÂ
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÓÒÚ‡Î¸Ì˚ÏË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â
ÑÇé. ëÂ‰Ì˛˛ „Ó‰Ó‚Û˛ ˝ÙÙÂÍÚË‚ÌÛ˛ ÑÇé Û

ÎËˆ äÉ ( ) Ì‡ıÓ‰flÚ ËÁ ‚˚‡ÊÂÌËfl

(3)

„‰Â 

 

n

 

 – ˜ËÒÎÂÌÌÓÒÚ¸ ÎËˆ, ÒÓÒÚ‡‚Îfl˛˘Ëı ÍËÚË˜Â-

ÒÍÛ˛ „ÛÔÔÛ;  – ˝ÙÙÂÍÚË‚Ì‡fl ‰ÓÁ‡
‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl 

 

i

 

-„Ó ÎËˆ‡ ËÁ äÉ, Ïá‚/„Ó‰.

ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ ÔÓÎÛ˜ÂÌÌ˚ı Â-
ÁÛÎ¸Ú‡ÚÓ‚ ÔÓ‚Ó‰ËÎË ÔË ÔÓÏÓ˘Ë Ô‡ÍÂÚÓ‚ ÔË-
ÍÎ‡‰Ì˚ı ÔÓ„‡ÏÏ Microsoft Excel, Statistica 6.0.
àÒÔÓÎ¸ÁÓ‚‡ÎË Ó·˘ÂÔËÌflÚ˚Â ÏÂÚÓ‰˚ ‚‡Ë‡ˆËÓÌ-
ÌÓÈ ÒÚ‡ÚËÒÚËÍË, ‡ Ú‡ÍÊÂ ˝ÎÂÏÂÌÚ˚ ÍÎ‡ÒÚÂÌÓ„Ó Ë
‰ËÒÍËÏËÌ‡ÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡ [10, 11]. ÉËÔÓÚÂÁÛ Ó
ÌÓÏ‡Î¸ÌÓÏ ‡ÒÔÂ‰ÂÎÂÌËË ‚ÂÎË˜ËÌ ÔÓ‚ÂflÎË Ò
ÔÓÏÓ˘¸˛ ÍËÚÂËÂ‚ äÓÎÏÓ„ÓÓ‚‡–ëÏËÌÓ‚‡ Ë
ò‡ÔËÓ–ìËÎÍ‡ [12]. ÑÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ
ÓˆÂÌË‚‡ÎË ÔÓ ÍËÚÂË˛ ÇËÎÍÓÍÒÓÌ‡ [13] ‰Îfl ÔË-
ÏÂÓ‚, ÔÓ‰˜ËÌfl˛˘ËıÒfl Á‡ÍÓÌ‡Ï ÎÓ„ÌÓÏ‡Î¸ÌÓ„Ó
‡ÒÔÂ‰ÂÎÂÌËfl. ÇÁ‡ËÏÓÒ‚flÁ¸ ÏÂÊ‰Û Ù‡ÍÚÓ‡ÏË
ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚ Ë ÒÂ‰ÌÂÈ „Ó‰Ó‚ÓÈ ˝ÙÙÂÍ-
ÚË‚ÌÓÈ ÑÇé ÊËÚÂÎÂÈ ÛÒÚ‡Ì‡‚ÎË‚‡ÎË ÔË ÔÓÏÓ˘Ë
ÍÓÂÎflˆËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡ Ò ‡Ò˜ÂÚÓÏ ÍÓ˝ÙÙËˆË-
ÂÌÚ‡ ÍÓÂÎflˆËË èËÒÓÌ‡. 

NÓ.-Á. N‚.-Î.–
NÓ.-Á. N‚.-Î.+

-------------------------------- 0.33<

Eçè
int

EäÉ
int 1

n
--- EäÉ i,

int ,
i 1=

n

∑=

EäÉ i,
int

i 1=
n∑

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

é·ÓÒÌÓ‚‡ÌËÂ ‚˚·Ó‡ ÓÒÌÓ‚Ì˚ı Ë ÍÓÒ‚ÂÌÌ˚ı 
Ù‡ÍÚÓÓ‚ ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚ ÔË ÓÚÒÛÚÒÚ‚ËË 

ËÎË ÌÂ‰ÓÒÚ‡ÚÍÂ ëàó-ËÁÏÂÂÌËÈ

 

àÏÂ˛˘‡flÒfl ëàó-ËÌÙÓÏ‡ˆËfl ÓÚÎË˜‡ÂÚÒfl ÌÂ-
Ó‰ÌÓÓ‰ÌÓÒÚ¸˛ ÔÓ ÍÓÎË˜ÂÒÚ‚Û ËÁÏÂÂÌËÈ, ÔÓ‚Â-
‰ÂÌÌ˚ı ‚ Á‡„flÁÌÂÌÌ˚ı ˜ÂÌÓ·˚Î¸ÒÍËÏË ‡‰ËÓ-
ÌÛÍÎË‰‡ÏË çè êÂÒÔÛ·ÎËÍË ÅÂÎ‡ÛÒ¸. ç‡Ë·ÓÎÂÂ
‡Á‚ËÚ‡ ·‡Á‡ ‰‡ÌÌ˚ı ÉÓÏÂÎ¸ÒÍÓÈ Ó·Î‡ÒÚË, Ó‰Ì‡ÍÓ
ÛÒÎÓ‚Ëfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ‰ÓÒÚÓ‚ÂÌÓÒÚË ÔË ÓˆÂÌ-
ÍÂ ÑÇé ÔÓ ÔflÏ˚Ï ëàó-ËÁÏÂÂÌËflÏ ‚˚ÔÓÎÌfl-
˛ÚÒfl ‰Îfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ·ÓÎ¸¯Ó„Ó ˜ËÒÎ‡ çè. Ç
ÚÓ ÊÂ ‚ÂÏfl ÒÛ˘ÂÒÚ‚Û˛˘Â„Ó Ó·˙ÂÏ‡ ÂÁÛÎ¸Ú‡ÚÓ‚
ëàó-ËÁÏÂÂÌËÈ ‚ÔÓÎÌÂ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‰Îfl ‡Á‡·ÓÚ-
ÍË ÏÓ‰ÂÎ¸Ì˚ı ÓˆÂÌÓÍ ‰ÓÁ˚. á‡‰‡˜ÂÈ ÏÓ‰ÂÎËÓ‚‡-
ÌËfl ‚ ‰‡ÌÌÓÏ ÒÎÛ˜‡Â fl‚ÎflÂÚÒfl Ì‡ıÓÊ‰ÂÌËÂ Â„ÂÒ-
ÒËÓÌÌ˚ı Á‡‚ËÒËÏÓÒÚÂÈ ‚ Ó‰ÌÓÓ‰Ì˚ı ÛÒÎÓ‚Ëflı
ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚ ÏÂÊ‰Û ˆÂÎÂ‚˚Ï Ë Ó·˙flÒÌfl˛-
˘ËÏ ÔËÁÌ‡Í‡ÏË, Í‡ÍËÏË fl‚Îfl˛ÚÒfl ÑÇé Ë ÔÎÓÚ-
ÌÓÒÚ¸ Á‡„flÁÌÂÌËfl ÚÂËÚÓËË çè 
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Cs.
îÓÏËÓ‚‡ÌËÂ ÑÇé ÔÓËÒıÓ‰ËÚ ÔÓ‰ ‚ÓÁ‰ÂÈ-

ÒÚ‚ËÂÏ fl‰‡ Ù‡ÍÚÓÓ‚ ‡‰Ë‡ˆËÓÌÌÓÈ Ë ÌÂ‡‰Ë‡-
ˆËÓÌÌÓÈ ÔËÓ‰˚. óËÒÎÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ ‰ÓÁ˚ ‚
‡‚ÌÓÈ ÒÚÂÔÂÌË Á‡‚ËÒËÚ Í‡Í ÓÚ ÛÓ‚Ìfl Á‡„flÁÌÂÌËfl
Ë ÏË„‡ˆËÓÌÌ˚ı Ò‚ÓÈÒÚ‚ ÔÓ˜‚˚, Ú‡Í Ë ÓÚ ÒÓˆË‡Î¸-
ÌÓ„Ó ÔÓ‚Â‰ÂÌËfl Ë ÔË˘Â‚˚ı ÔË‚˚˜ÂÍ ̃ ÂÎÓ‚ÂÍ‡. àÁ
ÏÌÓÊÂÒÚ‚‡ Ù‡ÍÚÓÓ‚, ÔflÏÓ ËÎË ÓÔÓÒÂ‰Ó‚‡ÌÌÓ
ÓÍ‡Á˚‚‡˛˘Ëı ‚ÎËflÌËÂ Ì‡ ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ ÑÇé,
·˚ÎË ‡ÒÒÏÓÚÂÌ˚ 15 Ù‡ÍÚÓÓ‚, ËÁ ÍÓÚÓ˚ı ‰Îfl
¯ÂÒÚË ·˚Î‡ Ó·Ì‡ÛÊÂÌ‡ ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚Â-
Ì‡fl ÍÓÂÎflˆËfl Ò ‰ÓÁÓÈ. Ç ̃ ‡ÒÚÌÓÒÚË, Ú‡ÍËÏË Ù‡Í-
ÚÓ‡ÏË ·˚ÎË ÍÓ˝ÙÙËˆËÂÌÚ ÔÂÂıÓ‰‡ 
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Cs ËÁ ÔÓ˜-
‚˚ ‚ ‡ÒÚÂÌËfl (

 

K

 

è

 

), ÍËÒÎÓÚÌÓÒÚ¸ ÔÓ˜‚˚, ÓÚÌÓÒË-
ÚÂÎ¸Ì‡fl ÔÎÓ˘‡‰¸ ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡ ‚ ‡‰ËÛÒÂ
5 ÍÏ ‚ÓÍÛ„ çè, ˜ËÒÎÂÌÌÓÒÚ¸ ÔÓÒÚÓflÌÌÓ ÔÓÊË-
‚‡˛˘Â„Ó Ì‡ÒÂÎÂÌËfl ‚ çè, ˜ËÒÎÓ ıÓÁflÈÒÚ‚ ‚ çè,
‰ÂÏÓ„‡ÙË˜ÂÒÍËÈ ÔÓÚÂÌˆË‡Î çè [14]. èÂ‚˚Â
‰‚‡ ÔËÁÌ‡Í‡ Ó·ÛÒÎÓ‚ÎË‚‡˛Ú Á‡„flÁÌÂÌËÂ ÔË˘Â-
‚ÓÈ ÔÓ‰ÛÍˆËË ÏÂÒÚÌÓ„Ó ÔÓËÁ‚Ó‰ÒÚ‚‡ Ë ÔÓËÁ-
‡ÒÚ‡ÌËfl, ÓÚ ÔÓÚÂ·ÎÂÌËfl ÍÓÚÓÓÈ ÙÓÏËÛÂÚÒfl
‰ÓÁ‡ – Ëı ÏÓÊÌÓ ÓÚÌÂÒÚË Í ÓÒÌÓ‚Ì˚Ï ‰ÓÁÓÓ·‡ÁÛ-
˛˘ËÏ Ù‡ÍÚÓ‡Ï. éÒÚ‡Î¸Ì˚Â ÔËÁÌ‡ÍË, ı‡‡ÍÚÂ-
ËÁÛ˛˘ËÂ ÒÓˆË‡Î¸ÌÓ-‰ÂÏÓ„‡ÙË˜ÂÒÍËÂ Ë ˝ÍÓÎÓ-
„Ë˜ÂÒÍËÂ ÛÒÎÓ‚Ëfl ÍÓÌÍÂÚÌ˚ı çè, ÏÓÊÌÓ Ó·Ó-
ÁÌ‡˜ËÚ¸ Í‡Í ÍÓÒ‚ÂÌÌ˚Â. 

ÑÎfl ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚ ·˚Î ÔÓ‚Â‰ÂÌ ‡Ì‡ÎËÁ
Ô‡Ì˚ı ÍÓÂÎflˆËÈ, ÍÓÚÓ˚È ÔÓÍ‡Á‡Î, ˜ÚÓ ÍÓ˝Ù-
ÙËˆËÂÌÚ ÍÓÂÎflˆËË ÏÂÊ‰Û Ù‡ÍÚÓÌ˚ÏË ÔËÁÌ‡-

 

í‡·ÎËˆ‡ 1.

 

  çÂÓ·ıÓ‰ËÏ˚È Ë ‰ÓÒÚ‡ÚÓ˜Ì˚È Ò ‚ÂÓflÚÌÓÒÚ¸˛ 0.95 Ó·˙ÂÏ ‚˚·ÓÍË ‰Îfl ‰ÓÒÚÓ‚ÂÌÓÈ ÓˆÂÌÍË ÚÂÍÛ˘Ëı
‰ÓÁ Ó·ÎÛ˜ÂÌËfl ÊËÚÂÎÂÈ ‚ Ì‡ÒÂÎÂÌÌÓÏ ÔÛÌÍÚÂ

èÓÍ‡Á‡ÚÂÎ¸
óËÒÎÂÌÌÓÒÚ¸ ÊËÚÂÎÂÈ ‚ Ì‡ÒÂÎÂÌÌÓÏ ÔÛÌÍÚÂ

<100 100–1000 1000–10000 >10000

é·˙ÂÏ ‚˚·ÓÍË çÂ ÏÂÌÂÂ 85% ÓÚ
Ó·˘ÂÈ ˜ËÒÎÂÌÌÓÒÚË

çÂ ÏÂÌÂÂ 40% ÓÚ
Ó·˘ÂÈ ˜ËÒÎÂÌÌÓÒÚË

çÂ ÏÂÌÂÂ 10% ÓÚ
Ó·˘ÂÈ ˜ËÒÎÂÌÌÓÒÚË

680



 

400
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ÇÎ‡ÒÓ‚‡ 

 

Ë ‰

 

.

 

Í‡ÏË ˜ËÒÎÂÌÌÓÒÚ¸ Ì‡ÒÂÎÂÌËfl Ë ˜ËÒÎÓ ıÓÁflÈÒÚ‚ ‚
çè ÒÓÒÚ‡‚ÎflÂÚ 0.99, ÏÂÊ‰Û Ù‡ÍÚÓÌ˚ÏË ÔËÁÌ‡-
Í‡ÏË ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÔÎÓ˘‡‰¸ ÎÂÒ‡ Ë ‰ÂÏÓ„‡ÙË-
˜ÂÒÍËÈ ÔÓÚÂÌˆË‡Î – 0.75. àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔË ÒËÎ¸-
ÌÓÈ ÍÓÂÎflˆËÓÌÌÓÈ Ò‚flÁË ‰Îfl ÓÔËÒ‡ÌËfl Ó·˙ÂÍ-
ÚÓ‚ ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ (Ò ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚ÏË
ÔÓÚÂflÏË ËÌÙÓÏ‡ˆËË) Ó‰ÌÛ ËÁ ‰‚Ûı ÔÂÂÏÂÌÌ˚ı.
í‡ÍËÏ Ó·‡ÁÓÏ, ‰Îfl ı‡‡ÍÚÂËÒÚËÍË ÒÂ‰ÌÂÈ ‰ÓÁ˚
‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl Ì‡Ë·ÓÎÂÂ ËÌÙÓÏ‡ÚË‚-
Ì˚ÏË ÍÓÒ‚ÂÌÌ˚ÏË ÔËÁÌ‡Í‡ÏË ÏÓ„ÛÚ ·˚Ú¸ ˜ËÒ-
ÎÂÌÌÓÒÚ¸ Ì‡ÒÂÎÂÌËfl Ë ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÔÎÓ˘‡‰¸
ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡. çÛÊÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚˚-
·‡ÌÌ˚Â ‚ ıÓ‰Â ‡Ì‡ÎËÁ‡ ÍÓÒ‚ÂÌÌ˚Â ÔËÁÌ‡ÍË ËÏÂ-
˛Ú ‡ÁÌÓÌ‡Ô‡‚ÎÂÌÌ˚È ı‡‡ÍÚÂ Ò‚flÁË ‚ ÓÚÌÓ¯Â-
ÌËË ÒÂ‰ÌÂÈ ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl, ˜ÚÓ ÒÛ-
˘ÂÒÚ‚ÂÌÌÓ ÛÒÎÓÊÌflÂÚ Ëı ÙÓÏ‡ÎËÁÓ‚‡ÌÌÓÂ
‚˚‡ÊÂÌËÂ ‚ ‚Ë‰Â ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ Â„ÂÒÒËÓÌÌÓÈ
Á‡‚ËÒËÏÓÒÚË. èÓ˝ÚÓÏÛ ‚ ‰‡Î¸ÌÂÈ¯ÂÏ ˆÂÎÂÒÓÓ·-
‡ÁÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ó·˙Â‰ËÌÂÌÌ˚È Ù‡ÍÚÓÌ˚È
ÔËÁÌ‡Í – Û‰ÂÎ¸Ì‡fl ÔÎÓ˘‡‰¸ ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡,
ÍÓÚÓ‡fl ‡ÒÒ˜ËÚ˚‚‡ÂÚÒfl Í‡Í ÓÚÌÓ¯ÂÌËÂ ÔÎÓ˘‡‰Ë
ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡ ‚ ‡‰ËÛÒÂ 5 ÍÏ ‚ÓÍÛ„ çè Í
˜ËÒÎÛ ÊËÚÂÎÂÈ, ÔÓÒÚÓflÌÌÓ ÔÓÊË‚‡˛˘Ëı ‚ çè.

 

éˆÂÌÍ‡ ÒÂ‰ÌÂÈ „Ó‰Ó‚ÓÈ ˝ÙÙÂÍÚË‚ÌÓÈ ‰ÓÁ˚ 
‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl ÔË ÓÚÒÛÚÒÚ‚ËË 
ËÎË ÌÂ‰ÓÒÚ‡ÚÍÂ ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ

 

éÒÌÓ‚‡ÌËÂÏ ‰Îfl ÓˆÂÌÍË ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó Ó·-
ÎÛ˜ÂÌËfl Ì‡ÒÂÎÂÌËfl Á‡„flÁÌÂÌÌ˚ı ˜ÂÌÓ·˚Î¸ÒÍË-
ÏË ‡‰ËÓÌÛÍÎË‰‡ÏË ÚÂËÚÓËÈ fl‚ÎflÂÚÒfl ‡Ò˜ÂÚ
ÒÂ‰ÌÂ„Ó „Ó‰Ó‚Ó„Ó ÔÓÒÚÛÔÎÂÌËfl 

 

137

 

Cs, ÔÓ‚Â‰ÂÌ-
Ì˚È ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ëàó-ËÁÏÂÂÌËÈ. Ç ÔÂ‰ÔÓ-
ÎÓÊÂÌËË ‡‚ÌÓ‚ÂÒÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl 

 

137

 

Cs ‚ Ó„‡-
ÌËÁÏÂ ˜ÂÎÓ‚ÂÍ‡ ÂÊÂÒÛÚÓ˜ÌÓÂ ÔÓÒÚÛÔÎÂÌËÂ Ò ÔË-
˘ÂÈ ÏÓÊÌÓ ‡ÒÒ˜ËÚ‡Ú¸ ÔÓ ÙÓÏÛÎÂ:

(4)

„‰Â  – ÒÂ‰Ìflfl „Ó‰Ó‚‡fl ˝ÙÙÂÍÚË‚Ì‡fl ÑÇé äÉ
ÊËÚÂÎÂÈ çè, Ïá‚/„Ó‰; 

 

M

 

 – Ï‡ÒÒ‡ ÂÔÂÁÂÌÚ‡ÚË‚ÌÓ„Ó
(ÒÚ‡Ì‰‡ÚÌÓ„Ó ̃ ÂÎÓ‚ÂÍ‡), ‡‚Ì‡fl 70 Í„; 0.3 – ÍÓ˝ÙÙË-

qäÉ 0.3EäÉ
int M,=

EäÉ
int

 

ˆËÂÌÚ ÔÓÔÓˆËÓÌ‡Î¸ÌÓÒÚË, ‡‚Ì˚È ÔÓËÁ‚Â‰ÂÌË˛
‰ÓÁÓ‚Ó„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡ 2.5 

 

×

 

 10

 

–3

 

 (Ïá‚/„Ó‰)/(ÍÅÍ/Í„)
Ì‡ 120 (Í‡ÚÌÓÒÚ¸ Ì‡ÍÓÔÎÂÌËfl).

ÑÎfl ÓˆÂÌÍË ÑÇé ÊËÚÂÎÂÈ çè Ò ÌÂ‰ÓÒÚ‡ÚÍÓÏ
ËÎË ÓÚÒÛÚÒÚ‚ËÂÏ ‰‡ÌÌ˚ı ÔÓ ëàó-ËÁÏÂÂÌËflÏ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÏÓ‰ÂÎ¸Ì˚Â ÔÂ‰ÒÚ‡‚ÎÂÌËfl, ÓÒÌÓ‚‡Ì-
Ì˚Â Ì‡ Û˜ÂÚÂ ÓÒÌÓ‚Ì˚ı Ë ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚
ÙÓÏËÓ‚‡ÌËfl ÑÇé. ä ÓÒÌÓ‚Ì˚Ï ‰ÓÁÓÓ·‡ÁÛ˛-
˘ËÏ Ù‡ÍÚÓ‡Ï ÓÚÌÂÒÂÌ˚ Ò‚ÓÈÒÚ‚‡ ÔÓ˜‚: ÍÓ˝ÙÙË-
ˆËÂÌÚ˚ ÔÂÂıÓ‰‡ 

 

137

 

Cs ËÁ ÔÓ˜‚˚ ‚ ÓÒÌÓ‚ÌÛ˛ ÒÂÎ¸-
ÒÍÓıÓÁflÈÒÚ‚ÂÌÌÛ˛ Ë ÎÂÒÌÛ˛ ÔÓ‰ÛÍˆË˛ (ÏÓÎÓÍÓ,
ÏflÒÓ – „Ó‚fl‰ËÌ‡ Ë Ò‚ËÌËÌ‡, Í‡ÚÓÙÂÎ¸, „Ë·˚) Ë
ÍËÒÎÓÚÌÓÒÚ¸ ÔÓ˜‚. ä‡Í ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ ‚ ‡·Ó-
ÚÂ [15], Ì‡ ÍËÒÎ˚ı ÔÓ˜‚‡ı ÔÓÒÚÛÔÎÂÌËÂ 

 

137

 

Cs ‚ ‡Ò-
ÚÂÌËfl Û‚ÂÎË˜Ë‚‡ÂÚÒfl ÔËÏÂÌÓ ‚‰‚ÓÂ.

ä ÍÓÒ‚ÂÌÌ˚Ï Ù‡ÍÚÓ‡Ï ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚
ÓÚÌÂÒÂÌ˚ ˜ËÒÎÂÌÌÓÒÚ¸ ÊËÚÂÎÂÈ ‚ çè Ë ÔÎÓ˘‡‰¸
ÎÂÒÌ˚ı Ï‡ÒÒË‚Ó‚ ‚ ‡Â‡ÎÂ Ì‡ÒÂÎÂÌÌÓ„Ó ÔÛÌÍÚ‡.
Ç˚·‡ÌÌ˚Â ÍÓÒ‚ÂÌÌ˚Â Ù‡ÍÚÓ˚ ‚ÌÓÒflÚ Ì‡Ë·ÓÎ¸-
¯ËÈ ‚ÍÎ‡‰ ‚ ÙÓÏËÓ‚‡ÌËÂ ÑÇé, Ú‡Í Í‡Í ·ÎË-
ÁÓÒÚ¸ ÎÂÒ‡ Ë ÒÎ‡·Ó‡Á‚ËÚ‡fl ËÌÙ‡ÒÚÛÍÚÛ‡ ‚ Ï‡-
Î˚ı Ë ÒÂ‰ÌËı çè ÒÓÁ‰‡ÂÚ ÓÔÂ‰ÂÎÂÌÌ˚È ÛÍÎ‡‰
ıÓÁflÈÒÚ‚Ó‚‡ÌËfl, ·ÎËÁÍËÈ Í Ì‡ÚÛ‡Î¸ÌÓÏÛ. èÓ ‚˚-
·‡ÌÌ˚Ï ÓÒÌÓ‚Ì˚Ï Ë ÍÓÒ‚ÂÌÌ˚Ï Ù‡ÍÚÓ‡Ï ·˚Î‡
ÔÓ‚Â‰ÂÌ‡ ÍÎ‡ÒÒËÙËÍ‡ˆËfl çè. 

ÑÎfl ÔÓ‚Â‰ÂÌËfl ÍÎ‡ÒÒËÙËÍ‡ˆËË ÔÓ ÓÒÌÓ‚Ì˚Ï
Ù‡ÍÚÓ‡Ï ‚ ‡ÈÓÌ‡ı ÉÓÏÂÎ¸ÒÍÓÈ Ó·Î‡ÒÚË ‚˚·Ë‡-
ÎË çè, ‚ ÍÓÚÓ˚ı Á‡ ÔÂËÓ‰ 2005–2007 „„. ·˚ÎÓ
‚˚ÔÓÎÌÂÌÓ 30 Ë ·ÓÎÂÂ ëàó-ËÁÏÂÂÌËÈ; ‚˚‰ÂÎËÎË
ÍËÚË˜ÂÒÍÛ˛ „ÛÔÔÛ Ë ÓÔÂ‰ÂÎËÎË ÒÂ‰ÌÂÂ ÒÛÚÓ˜-
ÌÓÂ ÔÓÒÚÛÔÎÂÌËÂ 

 

137

 

Cs ‚ Ó„‡ÌËÁÏ ÎËˆ äÉ.
ê‡ÈÓÌ˚ ÉÓÏÂÎ¸ÒÍÓÈ Ó·Î‡ÒÚË ·˚ÎË ‡Á·ËÚ˚ Ì‡

3 Â„ËÓÌ‡, Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı ËÏÂÂÚ Ó‰ÌÓÓ‰Ì˚Â
ÔÓ˜‚ÂÌÌ˚Â ı‡‡ÍÚÂËÒÚËÍË. ÇÒÂ ÚËÔ˚ ÔÓ˜‚ ÅÂÎ‡-
ÛÒË Ó·˙Â‰ËÌËÎË ‚ 4 „ÛÔÔ˚, ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‡ÁÎË-
˜‡˛˘ËÂÒfl ÔÓ ÔÓÒÚÛÔÎÂÌË˛ 

 

137

 

Cs ‚ ÒÂÎ¸ÒÍÓıÓÁflÈ-
ÒÚ‚ÂÌÌÛ˛ ÔÓ‰ÛÍˆË˛: ÏÓÎÓÍÓ, ÏflÒÓ – „Ó‚fl‰ËÌÛ,
Ò‚ËÌËÌÛ, Í‡ÚÓÙÂÎ¸, „Ë·˚. ÉÛÔÔ˚ ÔÓ˜‚ ÒÎÂ‰Û˛-
˘ËÂ: ÔÂÒ˜‡Ì˚Â Ë ÒÛÔÂÒ˜‡Ì˚Â, ÎÂ„ÍÓ- Ë ÒÂ‰ÌÂ-ÒÛ-
„ÎËÌËÒÚ˚Â, ÚÓÙflÌÓ-·ÓÎÓÚÌ˚Â, ÔÓÈÏÂÌÌ˚Â.

ÑÎfl Í‡Ê‰Ó„Ó ‡ÈÓÌ‡, ‡ÒÔÓÎÓÊÂÌÌÓ„Ó Ì‡ Á‡-
„flÁÌÂÌÌ˚ı ‡‰ËÓÌÛÍÎË‰‡ÏË ÚÂËÚÓËflı, ‡Ò-
Ò˜ËÚ˚‚‡ÎË ‰ÓÎ˛ Í‡Ê‰ÓÈ „ÛÔÔ˚ ÔÓ˜‚. èÓÎÛ˜ÂÌ-
Ì˚Â ‰‡ÌÌ˚Â ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ÔÓÎÛ˜ÂÌËfl ‚Á‚Â-
¯ÂÌÌÓ„Ó ÔÓ Ì‡·ÓÛ ÔÓ‰ÛÍÚÓ‚ ÔËÚ‡ÌËfl ÒÂÎ¸ÒÍÓ„Ó
ÊËÚÂÎfl “ÔÓ˜‚ÂÌÌÓ„Ó” ËÌ‰ÂÍÒ‡ (

 

F

 

ÔÓ˜‚

 

), ÍÓÚÓ˚È
ÓÔÂ‰ÂÎflÂÚÒfl Í‡Í:

 

F

 

ÔÓ˜‚

 

 = 

 

K

 

‰ÓÒÚ

 

K

 

ÍËÒÎ

 

, (5)

„‰Â 

 

K

 

‰ÓÒÚ

 

 – ˝ÙÙÂÍÚË‚Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ‰ÓÒÚÛÔÌÓ-
ÒÚË ‰Îfl ‡ÒÚÂÌËÈ, ÓÚÌ. Â‰.; 

 

K

 

ÍËÒÎ

 

 – ÍÓ˝ÙÙËˆËÂÌÚ,
Û˜ËÚ˚‚‡˛˘ËÈ ÍËÒÎÓÚÌÓÒÚ¸ ÔÓ˜‚, ÓÚÌ. Â‰. 

ÑÎfl ‡Ò˜ÂÚ‡ 

 

K

 

ÍËÒÎ

 

 ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚˚‡ÊÂÌËÂ: 

 

K

 

ÍËÒÎ

 

 = 2

 

η

 

 + (1 – 

 

η

 

), (6)

„‰Â 

 

η

 

 – ‰ÓÎfl ÔÓ˜‚ ‚ ‡ÈÓÌÂ Ò ç < 5. 
èË ‡Ò˜ÂÚÂ 

 

K

 

‰ÓÒÚ

 

 ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰‡ÌÌ˚Â, ÔÂ‰-
ÒÚ‡‚ÎÂÌÌ˚Â ‚ Ú‡·Î. 2 [8].

 

í‡·ÎËˆ‡ 2.

 

  äÓ˝ÙÙËˆËÂÌÚ ÔÂÂıÓ‰‡ (

 

Kè) 137Cs ‚ Á‚ÂÌÂ
“ÔÓ˜‚‡–ÔÓ‰ÛÍÚ” ‰Îfl „ÛÔÔ ÔÓ˜‚, Ï2/Í„ × 10–3

èÓ‰ÛÍÚ

íËÔ ÔÓ˜‚˚ 

ÔÂÒ˜‡-
Ì˚Â,

ÒÛÔÂÒ˜‡-
Ì˚Â

ÎÂ„ÍÓ- Ë 
ÒÂ‰ÌÂ-

ÒÛ„ÎËÌË-
ÒÚ˚Â

ÚÓÙfl-
ÌÓ-·Ó-

ÎÓÚÌ˚Â

ÔÓÈÏÂÌ-
Ì˚Â

åÓÎÓÍÓ 0.2 0.07 0.6 0.3

ÉÓ‚fl‰ËÌ‡ 0.6 0.25 2.0 0.5

ë‚ËÌËÌ‡ 0.3 0.10 1.0 0.2

ä‡ÚÓÙÂÎ¸ 0.06 0.04 0.2 0.08

ÉË·˚ 12 4 20 8
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êËÒ. 1. êÂ„ÂÒÒËÓÌÌ˚Â Á‡‚ËÒËÏÓÒÚË ÒÛÚÓ˜ÌÓ„Ó ÔÓÒÚÛÔÎÂÌËfl 137Cs ÓÚ ÔÎÓÚÌÓÒÚË Á‡„flÁÌÂÌËfl ÚÂËÚÓËÈ. ‡ – èÓÎÂÒÒÍËÈ
Â„ËÓÌ, · – ëÂ‚ÂÓ-ÇÓÒÚÓ˜Ì˚È Â„ËÓÌ, ‚ – ñÂÌÚ‡Î¸Ì˚È Â„ËÓÌ.

í‡·ÎËˆ‡ 3.  ë‡‚ÌÂÌËÂ ÒÂ‰ÌËı „Ó‰Ó‚˚ı ‰ÓÁ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl, ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÔÓ ÏÓ‰ÂÎË Ë ÔÓ ÔflÏ˚Ï ëàó-
ËÁÏÂÂÌËÈ ‰Îfl ÊËÚÂÎÂÈ ÌÂÍÓÚÓ˚ı çè

ê‡ÈÓÌ ç‡ÒÂÎÂÌÌ˚È 
ÔÛÌÍÚ

óËÒÎÂÌÌÓÒÚ¸
ÊËÚÂÎÂÈ, ˜ÂÎ.

èÎÓÚÌÓÒÚ¸
Á‡„flÁÌÂÌËfl,

ÍÅÍ/Ï2

ÑÓÁ‡ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl, Ïá‚/„Ó‰

ÏÓ‰ÂÎ¸ ëàó-ËÁÏÂÂÌËfl

ãÛÌËÌÂˆÍËÈ ãÛ„Ë 125 54 0.32 0.22
èËÌÒÍËÈ è‡Â 187 63 0.34 0.35
Å‡„ËÌÒÍËÈ ê˚ÊÍÓ‚ 176 216 0.35 0.29
ÇÂÚÍÓ‚ÒÍËÈ èËÒÌÓ 416 237 0.24 0.23
ÇÂÚÍÓ‚ÒÍËÈ ï‡Î¸˜ 1318 394 0.32 0.44
ÖÎ¸ÒÍËÈ èÓ‰„‡Î¸Â 277 74 0.37 0.48
ÖÎ¸ÒÍËÈ á‡¯Ë¸Â 1280 96 0.41 0.29
ç‡Ó‚ÎflÌÒÍËÈ äÓÌÓÚÓÔ 130 518 1.36 1.63
ïÓÈÌËÍÒÍËÈ ÅÓËÒÓ‚˘ËÌ‡ 317 179 0.30 0.43
ïÓÈÌËÍÒÍËÈ ÇËÚ¸ 625 154 0.26 0.37
óÂ˜ÂÒÍËÈ ÅÓÚ‚ËÌÓ‚Ó 512 131 0.19 0.15
óÂ˜ÂÒÍËÈ ëË‰ÓÓ‚Ë˜Ë 329 186 0.22 0.41
äÎË˜Â‚ÒÍËÈ ÑÓÎÊ‡ÌÍ‡ 11 74 0.16 0.20
ëÎ‡‚„ÓÓ‰ÒÍËÈ ïÓ‰ÓÓ‚Ó 42 336 0.53 0.45
ÖÎ¸ÒÍËÈ Ç‡Î‡‚. êÛ‰Ìfl 206 242 0.74 0.64
óÂ˜ÂÒÍËÈ èÓÍÓÚ¸ 160 269 0.26 0.65
Å‡„ËÌÒÍËÈ ëÓ·ÓÎË 91 366 0.57 0.28

ùÙÙÂÍÚË‚Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ K‰ÓÒÚ ‚˚˜ËÒÎflÎË
‰Îfl Í‡Ê‰Ó„Ó ‡ÈÓÌ‡ ÔÓ ÒÎÂ‰Û˛˘ÂÈ ÙÓÏÛÎÂ:

(7)K‰ÓÒÚ εiKi
‰ÓÒÚ,∑=

„‰Â εi – ‰ÓÎfl i-È „ÛÔÔ˚ ÔÓ˜‚ ‚ ‡ÈÓÌÂ;  – ÔÓ-
Í‡Á‡ÚÂÎ¸ ‰ÓÒÚÛÔÌÓÒÚË i-È „ÛÔÔ˚ ÔÓ˜‚.

èÓ ÔÓÎÛ˜ÂÌÌ˚Ï ÁÌ‡˜ÂÌËflÏ FÔÓ˜‚ ‚ÒÂ çè ·˚ÎË
ÍÎ‡ÒÒËÙËˆËÓ‚‡Ì˚ Ò ÔÓÏÓ˘¸˛ ÔÓˆÂ‰Û˚ ÍÎ‡-

Ki
‰ÓÒÚ

2
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ÇÎ‡ÒÓ‚‡ Ë ‰.

ÒÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡ Ì‡ ÚË Â„ËÓÌ‡: èÓÎÂÒÒÍËÈ, ëÂ-
‚ÂÓ-ÇÓÒÚÓ˜Ì˚È Ë ñÂÌÚ‡Î¸Ì˚È. ÑÎfl Í‡Ê‰Ó„Ó
Â„ËÓÌ‡ ·˚Î‡ ÔÓÒÚÓÂÌ‡ Â„ÂÒÒËÓÌÌ‡fl ÏÓ‰ÂÎ¸
Á‡‚ËÒËÏÓÒÚË ÒÛÚÓ˜ÌÓ„Ó ÔÓÒÚÛÔÎÂÌËfl 137Cs ÓÚ ÔÎÓÚ-
ÌÓÒÚË Á‡„flÁÌÂÌËfl ÚÂËÚÓËË. èÓÎÛ˜ÂÌÌ˚Â Â-
„ÂÒÒËÓÌÌ˚Â Á‡‚ËÒËÏÓÒÚË ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ËÒ. 1. 

áÌ‡˜ÂÌËÂ Ò‚Ó·Ó‰ÌÓ„Ó ˜ÎÂÌ‡ ‚ ‚˚‡ÊÂÌËflı ‰Îfl
‡Ò˜ÂÚ‡ ÒÛÚÓ˜ÌÓ„Ó ÔÓÒÚÛÔÎÂÌËfl ÏÓÊÌÓ ËÌÚÂÔÂ-
ÚËÓ‚‡Ú¸ Í‡Í “ËÏÔÓÚ ‰ÓÁ˚”.

Ç Ú‡·Î. 3 ÔË‚Ó‰flÚÒfl ÂÁÛÎ¸Ú‡Ú˚ ÓˆÂÌÓÍ ÑÇé,
‚˚ÔÓÎÌÂÌÌ˚Â ÔÓ Â„ÂÒÒËÓÌÌ˚Ï ÏÓ‰ÂÎ¸Ì˚Ï Á‡-
‚ËÒËÏÓÒÚflÏ Ë ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌ˚Ï Â-
ÁÛÎ¸Ú‡Ú‡Ï ëàó-ËÁÏÂÂÌËÈ ‰Îfl ÌÂÍÓÚÓ˚ı çè
ÚÂı Â„ËÓÌÓ‚. ê‡Ò˜ÂÚ ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜Â-
ÌËfl ÔÓ ÒÛÚÓ˜ÌÓÏÛ ÔÓÒÚÛÔÎÂÌË˛ 137Cs ‚˚ÔÓÎÌflÎË,
ËÒÔÓÎ¸ÁÛfl ‚˚‡ÊÂÌËÂ (4): 

(8)

„‰Â  – ÒÂ‰Ìflfl „Ó‰Ó‚‡fl ˝ÙÙÂÍÚË‚Ì‡fl ÑÇé äÉ
ÊËÚÂÎÂÈ çè, Ïá‚/„Ó‰; M – Ï‡ÒÒ‡ ÂÔÂÁÂÌÚ‡ÚË‚-
ÌÓ„Ó (ÒÚ‡Ì‰‡ÚÌÓ„Ó ˜ÂÎÓ‚ÂÍ‡), ‡‚Ì‡fl 70 Í„; 120 –
Í‡ÚÌÓÒÚ¸ Ì‡ÍÓÔÎÂÌËfl; ‰ÓÁÓ‚˚È ÍÓ˝ÙÙËˆËÂÌÚ
2.5 × 10–3 (Ïá‚/„Ó‰)/(ÍÅÍ/Í„). 

Ñ‡ÌÌ˚Â Ú‡·Î. 3 ÔÓÍ‡Á˚‚‡˛Ú ıÓÓ¯Û˛ ÒıÓ‰Ë-
ÏÓÒÚ¸ ÂÁÛÎ¸Ú‡ÚÓ‚, ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÔÓ ÏÓ‰ÂÎË Ë Â-

EäÉ
int 2.5 10 3– qäÉ 120/M, Ïá‚/„Ó‰,××=

EäÉ
int

ÁÛÎ¸Ú‡Ú‡Ï ëàó-ËÁÏÂÂÌËÈ ‰Îfl çè ‚ÒÂı ÚÂı Â-
„ËÓÌÓ‚, ‡ÒÔÓÎÓÊÂÌÌ˚ı Ì‡ ÚÂËÚÓËflı Ò ‡ÁÎË˜-
ÌÓÈ ÔÎÓÚÌÓÒÚ¸˛ Á‡„flÁÌÂÌËfl.

éÔÂ‰ÂÎÂÌËÂ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚ 
ÓÚ ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚ ÙÓÏËÓ‚‡ÌËfl ‰ÓÁ˚

åÓ‰ÂÎ¸Ì˚Â ÓˆÂÌÍË ÑÇé ‚ Í‡Ê‰ÓÏ ËÁ ÚÂı Â-
„ËÓÌÓ‚ ÔÓÎÛ˜‡ÎË ‰Îfl ÛÒÂ‰ÌÂÌÌÓ„Ó ÔÓ Â„ËÓÌÛ
ÁÌ‡˜ÂÌËfl Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡.
Ç çè, ‚ ÍÓÚÓ˚ı ˝Ú‡ ‚ÂÎË˜ËÌ‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ
ÒÂ‰ÌÂÂ„ËÓÌ‡Î¸ÌÓ„Ó ÁÌ‡˜ÂÌËfl, ÌÂÓ·ıÓ‰ËÏÓ ‚ÌÓ-
ÒËÚ¸ ÔÓÔ‡‚ÍË Ì‡ ÍÓÒ‚ÂÌÌ˚Â Ù‡ÍÚÓ˚: ˜ËÒÎÓ ÊË-
ÚÂÎÂÈ Ë ÔÎÓ˘‡‰¸ ÎÂÒ‡. ë ˝ÚÓÈ ˆÂÎ¸˛ ·˚Î‡ ÔÓ‚Â-
‰ÂÌ‡ ÍÎ‡ÒÒËÙËÍ‡ˆËfl çè Í‡Ê‰Ó„Ó Â„ËÓÌ‡ ÔÓ ˜ËÒ-
ÎÂÌÌÓÒÚË ÊËÚÂÎÂÈ Ë Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‚
‡Â‡ÎÂ çè (ÔÎÓ˘‡‰¸ ÎÂÒ‡ ‚ ‡‰ËÛÒÂ 5 ÍÏ ‚ÓÍÛ„
çè, ÓÚÌÂÒÂÌÌ‡fl Í ˜ËÒÎÛ ÊËÚÂÎÂÈ).

ÑÎfl ÔÓ‚Â‰ÂÌËfl ÍÎ‡ÒÒËÙËÍ‡ˆËË ‚ Í‡Ê‰ÓÏ Â-
„ËÓÌÂ ‚˚·‡Ì˚ ÚÓÎ¸ÍÓ ÚÂ çè, ‚ ÍÓÚÓ˚ı ÍÓÎË-
˜ÂÒÚ‚Ó Ë Í‡˜ÂÒÚ‚Ó ÔÓ‚Â‰ÂÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ
ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡ÎË ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌ˚Ï
ÛÒÎÓ‚ËflÏ. í‡ÍÓÈ ‚˚·Ó ÔÓÁ‚ÓÎflÂÚ Ò‚ÂÒÚË ÌÂÓÔÂ-
‰ÂÎÂÌÌÓÒÚË ÓˆÂÌÓÍ ‰ÓÁ˚ ÔÓ ÔflÏ˚Ï ëàó-ËÁÏÂ-
ÂÌËflÏ Í ÏËÌËÏÛÏÛ.

2.0
1.8
1.6
1.4
1.2
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0.8
0.6
0.4
0.2

0 40302010

‡

èÓÔ‡‚Ó˜Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ, ÓÚÌ. Â‰.

y = 0.034x + 0.48
R = 0.99
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0 2015105

·
y = 0.056x + 0.66

R = 0.99
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1.8

1.6

1.4

1.2

1.0
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0.6

0.4

0.2

0 50402010

‚
y = 0.018x + 0.87

R = 0.97

30
ì‰ÂÎ¸Ì‡fl ÔÎÓÚÌÓÒÚ¸ ÎÂÒ‡, Ï2/˜ÂÎ.

êËÒ. 2. êÂ„ÂÒÒËÓÌÌ˚Â Á‡‚ËÒËÏÓÒÚË KÔÓÔ ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡. ‡ – èÓÎÂÒÒÍËÈ Â„ËÓÌ, · – ëÂ‚ÂÓ-ÇÓÒÚÓ˜Ì˚È Â-
„ËÓÌ, ‚ – ñÂÌÚ‡Î¸Ì˚È Â„ËÓÌ.
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èÓÔ‡‚ÍË Ì‡ ‚ÎËflÌËÂ Ù‡ÍÚÓ‡ ÎÂÒ‡ ‚ÌÓÒËÎË Ò
ÔÓÏÓ˘¸˛ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚, ÍÓÚÓ-
˚Â fl‚Îfl˛ÚÒfl ÏÌÓÊËÚÂÎflÏË, ËÁÏÂÌfl˛˘ËÏË ‰ÓÁÛ
‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÁÌ‡˜ÂÌËfl Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂ-
Ò‡ ÍÓÌÍÂÚÌÓ„Ó çè. ÑÎfl Ì‡ıÓÊ‰ÂÌËfl ÔÓÔ‡‚Ó˜-
Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ‚ ‚˚·ÓÍÛ ‰Îfl ÔÓÒÚÓÂÌËfl
Â„ÂÒÒËË ‰Ó·‡‚ÎflÎË ‚ËÚÛ‡Î¸ÌÛ˛ ÚÓ˜ÍÛ, ‡‚ÌÛ˛
ÒÂ‰ÌÂÏÛ ÁÌ‡˜ÂÌË˛ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‚ ‚˚-
·ÓÍÂ Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÁÌ‡˜ÂÌËÂÏ ‰ÓÁ˚, ÍÓÚÓ-
ÓÂ ÔËÌËÏ‡ÎË Á‡ 1. éÒÚ‡Î¸Ì˚Â ‰ÓÁÓ‚˚Â ÔÓÍ‡Á‡-
ÚÂÎË ‚ ‚˚·ÓÍ‡ı ‚˚‡Ê‡ÎË ‚ ‚Ë‰Â ÔË‚Â‰ÂÌÌ˚ı
ÁÌ‡˜ÂÌËÈ, ÍÓÚÓ˚Â ‡ÒÒ˜ËÚ˚‚‡ÎË ÔË ÔÓÏÓ˘Ë ÒÓ-
ÓÚÌÓ¯ÂÌËfl:

(9)

„‰Â KÔÓÔ – ÁÌ‡˜ÂÌËÂ ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌ-

Ú‡, ÓÚÌ. Â‰.,  – i-Â ÁÌ‡˜ÂÌËÂ ÑÇé, ËÒÔÓÎ¸ÁÛÂ-

ÏÓÂ ‚ ‚˚·ÓÍ‡ı, Ïá‚/„Ó‰;  – ÁÌ‡˜ÂÌËÂ ÑÇé
‰Îfl ÒÂ‰ÌÂÈ ‚ÂÎË˜ËÌ˚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡,
Ïá‚/„Ó‰.

êÂ„ÂÒÒËÓÌÌ˚Â Á‡‚ËÒËÏÓÒÚË KÔÓÔ ÓÚ Û‰ÂÎ¸ÌÓÈ
ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‰Îfl ÚÂı Â„ËÓÌÓ‚ ÔË‚Â‰ÂÌ˚ Ì‡
ËÒ. 2.

ä‡Í ‚Ë‰ÌÓ ËÁ ËÒ. 2, ËÒÔÓÎ¸ÁÛÂÏ˚Â ‚ Í‡˜ÂÒÚ‚Â
Ó·Û˜‡˛˘ÂÈ ‚˚·ÓÍË çè ÚÂı Â„ËÓÌÓ‚ Á‡ÏÂÚÌÓ
‡ÁÎË˜‡˛ÚÒfl ÔÓ ÔÓÍ‡Á‡ÚÂÎ˛ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë
ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡ ‚ÓÍÛ„ çè. ì„Î˚ Ì‡ÍÎÓÌ‡

KÔÓÔ

EäÉi

int

EäÉ
int

---------,=

EäÉi

int

EäÉ
int

ÔflÏ˚ı ‰Îfl ‡Ò˜ÂÚ‡ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌ-
ÚÓ‚ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡ Ú‡Í-
ÊÂ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‡ÁÎË˜‡˛ÚÒfl ÔÓ Â„ËÓÌ‡Ï. ùÚÓ
ÏÓÊÌÓ Ó·˙flÒÌËÚ¸ ÌÂÓ‰ÌÓÓ‰ÌÓÒÚ¸˛ ‚˚·ÓÓÍ ÔÓ
Í‡Ê‰ÓÏÛ ËÁ ÌËı, ‚ ÓÒÌÓ‚ÌÓÏ ‚ÒÎÂ‰ÒÚ‚ËÂ ‰‚Ûı ÔË-
˜ËÌ: ‚Ó-ÔÂ‚˚ı, ËÁ-Á‡ ‡ÁÎË˜ËÈ ‡ÒÔÂ‰ÂÎÂÌËfl
˜ËÒÎÂÌÌÓÒÚË ÊËÚÂÎÂÈ ‚ çè Ë ÎÂÒÌ˚ı ÔÎÓ˘‡‰ÂÈ ‚
Í‡Ê‰ÓÏ Â„ËÓÌÂ Ë, ‚Ó-‚ÚÓ˚ı, ËÁ-Á‡ ÌÂÓ‰ÌÓÓ‰ÌÓ-
ÒÚË Ò‡ÏËı Ó·Û˜‡˛˘Ëı ‚˚·ÓÓÍ, ÒÙÓÏËÓ‚‡ÌÌ˚ı
‰Îfl ‡Ò˜ÂÚ‡ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚. êÂ-
ÁÛÎ¸Ú‡Ú˚ ‡Ò˜ÂÚ‡ ÁÌ‡˜ÂÌËÈ ÑÇé ÊËÚÂÎÂÈ çè
ÚÂı Â„ËÓÌÓ‚ Ò ÔËÏÂÌÂÌËÂÏ ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ-
˝ÙÙËˆËÂÌÚ‡ ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚ KÔÓÔ ÔË‚Â‰Â-
Ì˚ ‚ Ú‡·Î. 4.

ë‡‚ÌÂÌËÂ ÂÁÛÎ¸Ú‡ÚÓ‚ ‡Ò˜ÂÚ‡ ÑÇé Ò ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂÏ KÔÓÔ Ò ÂÁÛÎ¸Ú‡Ú‡ÏË, ÔÓÎÛ˜ÂÌÌ˚ÏË ÔÓ
·‡ÁÓ‚ÓÈ ÏÓ‰ÂÎË, ÔÓÍ‡Á˚‚‡ÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ‚ÎËfl-
ÌËÂ ÍÓÒ‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚ Ì‡ ÙÓÏËÓ‚‡ÌËÂ ‰ÓÁ˚.
äËÚÂËÂÏ ‡‰ÂÍ‚‡ÚÌÓÒÚË ÓˆÂÌÓÍ Ò Û˜ÂÚÓÏ KÔÓÔ
ÍÓÒ‚ÂÌÌÓ ÏÓÊÂÚ ·˚Ú¸ ÒÓÔÓÒÚ‡‚ÎÂÌËÂ ÒÓ ÒÂ‰ÌËÏË
ÁÌ‡˜ÂÌËflÏË ÑÇé ËÁ ä‡Ú‡ÎÓ„‡-92 [6].

äÓÒ‚ÂÌÌ˚Â Ù‡ÍÚÓ˚ ÏÓ„ÛÚ ÓÍ‡Á˚‚‡Ú¸ ‡Á-
ÎË˜ÌÓÂ ‚ÎËflÌËÂ Ì‡ ‚‡Ë‡ˆË˛ ‰ÓÁ˚ ‚ Í‡Ê‰ÓÏ ÍÓÌ-
ÍÂÚÌÓÏ ÒÎÛ˜‡Â ÔÓ-‡ÁÌÓÏÛ, ˜ÚÓ ÚÂ·ÛÂÚ ‰ÓÔÓÎ-
ÌËÚÂÎ¸ÌÓ„Ó ÛÚÓ˜ÌÂÌËfl Ëı ÓÎË, ÔÓÒÍÓÎ¸ÍÛ ‰Îfl
çè Ò ‡ÁÎË˜ÌÓÈ ˜ËÒÎÂÌÌÓÒÚ¸˛ Ë ÔÎÓÚÌÓÒÚ¸˛ ÎÂ-
Ò‡ ÒÛ˘ÂÒÚ‚Û˛Ú ‡ÁÎË˜Ëfl Í‡Í ‚ ÁÌ‡˜ÂÌËflı ÒÂ‰ÌËı
„Ó‰Ó‚˚ı ‰ÓÁ ÊËÚÂÎÂÈ, Ú‡Í Ë ‚ ‚‡Ë‡ˆËË ˝ÚËı ‚ÂÎË-
˜ËÌ. ê‡ÁÎË˜Ëfl ‚ ‚ÂÎË˜ËÌÂ ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ‚‡Ë‡-
ˆËË Ó·ÛÒÎÓ‚ÎÂÌ˚ Í‡Í ÓÒÓ·ÂÌÌÓÒÚflÏË Â„ËÓÌÓ‚,
Ú‡Í Ë ÌÂÓ‰ÌÓÓ‰ÌÓÒÚ¸˛ ‚˚·ÓÓÍ, ËÒÔÓÎ¸ÁÛÂÏ˚ı

í‡·ÎËˆ‡ 4.  ë‡‚ÌÂÌËÂ ÑÇé, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ ä‡Ú‡ÎÓ„Â-92, ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÔÓ ÏÓ‰ÂÎË Ë Ò ‚‚Â‰ÂÌÌ˚Ï KÔÓÔ ‰Îfl
ÊËÚÂÎÂÈ ÌÂÍÓÚÓ˚ı çè

ç‡ÒÂÎÂÌÌ˚È 
ÔÛÌÍÚ

óËÒÎÂÌÌÓÒÚ¸ 
ÊËÚÂÎÂÈ, ˜ÂÎ.

èÎÓ˘‡‰¸ ÎÂÒ‡, 
ÓÚÌ. Â‰.

èÎÓÚÌÓÒÚ¸
Á‡„flÁÌÂÌËfl 
137Cs, ÍÅÍ/Ï2

ÑÓÁ‡ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl, Ïá‚/„Ó‰

Í‡Ú‡ÎÓ„-92 ÏÓ‰ÂÎ¸ ÏÓ‰ÂÎ¸ Ò äÔÓÔ

ÑÓ·˚Ì¸ 679 0.12 233 0.60 0.72 0.36

ÅÛ‰ÍË 184 0.35 269 0.70 0.80 0.54

ÇÂ·Ó‚Ë˜Ë 231 0.15 567 1.40 1.46 0.80

ÉÓÎÓ‚˜Ëˆ˚ 446 0.27 394 0.70 1.08 0.58

äËÓ‚ 406 0.79 507 1.10 1.33 0.90

ç‡Ó‚Îfl 8500 0.17 307 0.60 0.89 0.43

Å‡ÍÛÌ˚ 123 0.07 268 0.40 0.43 0.32

Å‡„ËÌ 3700 0.01 475 0.50 0.73 0.48

ÅÛÍË 385 0.06 268 0.30 0.43 0.29

ëÓ·ÓÎË 91 0.02 366 0.10 0.57 0.40

åËÍÛÎË˜Ë 240 0.04 454 0.30 0.70 0.48

ãËÒÚ‚ËÌ 203 0.02 441 0.50 0.68 0.46

ëÂÎË˘Â 15 0.01 366 0.30 0.31 0.28

äÓÏ‡ 6200 0.01 382 0.30 0.32 0.27

ë˚˜Ï‡Ì 138 0.39 243 0.30 0.39 0.40

áÓË 182 0.12 346 0.20 0.30 0.23

2*
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ÇÎ‡ÒÓ‚‡ Ë ‰.

‰Îfl ‡Ò˜ÂÚ‡ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚. Ç Ò‚fl-
ÁË Ò ˝ÚËÏ ÌÂÓ·ıÓ‰ËÏÓ ·˚ÎÓ ÔÓ‚ÂÒÚË ‰ÓÔÓÎÌË-
ÚÂÎ¸ÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ‰Îfl ÓÔÂ‰ÂÎÂÌËfl Ó·Î‡ÒÚË
ÔËÏÂÌËÏÓÒÚË ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚.
ÑÎfl ˝ÚÓ„Ó ·˚ÎË ÔÓÒÚÓÂÌ˚ Â„ËÓÌ‡Î¸Ì˚Â Á‡‚ËÒË-
ÏÓÒÚË ÔË‚Â‰ÂÌÌÓÈ ‰ÓÁ˚ (ÑÇé, ÓÚÌÂÒÂÌÌÓÈ Í
ÔÎÓÚÌÓÒÚË Á‡„flÁÌÂÌËfl ÚÂËÚÓËË) ÓÚ Û‰ÂÎ¸ÌÓÈ
ÔÎÓ˘‡‰Ë ÔÓ‰ÛÍÚË‚ÌÓ„Ó ÎÂÒ‡ ‚ÓÍÛ„ çè ‰Îfl Ó·Û-
˜‡˛˘ÂÈ ‚˚·ÓÍË (‰ÓÁ˚, ÓˆÂÌÂÌÌ˚Â ÔÓ ÔflÏ˚Ï
ëàó-ËÁÏÂÂÌËflÏ) Ë ÏÓ‰ÂÎ¸Ì˚Ï ÓˆÂÌÍ‡Ï Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡. ÖÒ-
ÎË ËÒıÓ‰ËÚ¸ ËÁ ÍËÚÂËfl Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÔË·ÎË-
ÊÂÌËfl ÏÓ‰ÂÎ¸Ì˚ı ÓˆÂÌÓÍ Í ÂÁÛÎ¸Ú‡Ú‡Ï ÔflÏ˚ı
ëàó-ËÁÏÂÂÌËÈ, ÚÓ ÒÎÂ‰ÛÂÚ Ó„‡ÌË˜ËÚ¸ Ó·Î‡ÒÚË
ÔËÏÂÌÂÌËfl ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚. 

àÒÔÓÎ¸ÁÛÂÏ‡fl ‚ ‡Ì‡ÎËÁÂ Ó·Û˜‡˛˘‡fl ‚˚·ÓÍ‡
ÌÂ fl‚ÎflÂÚÒfl ‚ ÔÓÎÌÓÈ ÏÂÂ ÔÂ‰ÒÚ‡‚ËÚÂÎ¸ÌÓÈ ‰Îfl

„ÂÌÂ‡Î¸ÌÓÈ ÒÓ‚ÓÍÛÔÌÓÒÚË çè ‚ Â„ËÓÌÂ. ùÚÓ
Ó·ÛÒÎÓ‚ÎÂÌÓ ÌÂÔÓÎÌÓÚÓÈ ÂÁÛÎ¸Ú‡ÚÓ‚, Ì‡ÍÓÔÎÂÌ-
Ì˚ı ‚ ·‡ÁÂ ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ. ÑÎfl ÌÂÍÓÚÓ-
˚ı ÁÌ‡˜ÂÌËÈ Û‰ÂÎ¸ÌÓÈ ÔÎÓÚÌÓÒÚË ÎÂÒ‡, ÍÓÚÓ˚Â
ÌÂÓ‰ËÌ‡ÍÓ‚˚ ‰Îfl ‡ÁÎË˜Ì˚ı Â„ËÓÌÓ‚, ÌÂ ÔÓÎÛ˜Â-
ÌÓ ÒÚ‡ÚËÒÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚ı ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚ Á‡‚Ë-
ÒËÏÓÒÚË ÑÇé ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡. èÓ˝ÚÓ-
ÏÛ ‰Ó ÙÓÏËÓ‚‡ÌËfl ‚ ·‡ÁÂ ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂ-
ÌËÈ ÔÂ‰ÒÚ‡‚ËÚÂÎ¸Ì˚ı ‚˚·ÓÓÍ ‰Îfl Â„ËÓÌÓ‚,
ÍÓÚÓ˚Â ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl ‡Ì‡ÎËÁ‡, ·˚ÎÓ
ÔÓ‰ÂÎ‡ÌÓ ‚˚·ÓÓ˜ÌÓÂ ÔËÏÂÌÂÌËÂ ÔÓÔ‡‚Ó˜Ì˚ı
ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÔÓ ÔËÌˆËÔÛ Ì‡Ë·ÓÎ¸¯Â„Ó ÔË-
·ÎËÊÂÌËfl Í ÂÁÛÎ¸Ú‡Ú‡Ï, ÔÓÎÛ˜ÂÌÌ˚Ï ÔÓ ÔflÏ˚Ï
ëàó-ËÁÏÂÂÌËflÏ Ò ÓˆÂÌÍÓÈ ÔÓ ÍËÚÂË˛ ÇËÎ-
ÍÓÍÒÓÌ‡. ç‡ ËÒ. 3 ÔÓÍ‡Á‡Ì˚ Á‡‚ËÒËÏÓÒÚË ÔË‚Â-
‰ÂÌÌÓÈ ‰ÓÁ˚ ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÔÓ‰ÛÍÚË‚ÌÓ„Ó
ÎÂÒ‡ ‰Îfl ÚÂı ‚˚·ÓÓÍ ‚ Í‡Ê‰ÓÏ Â„ËÓÌÂ: ÔÓ Ôfl-
Ï˚Ï ëàó-ËÁÏÂÂÌËflÏ (1), Ì‡ ÓÒÌÓ‚Â ÏÓ‰ÂÎ¸Ì˚ı
ÓˆÂÌÓÍ ÒÓ ÒÔÎÓ¯Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓÔ‡‚Ó˜-
ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡ (2) Ë Ì‡ ÓÒÌÓ‚Â ÏÓ‰ÂÎ¸Ì˚ı
ÓˆÂÌÓÍ Ò ‚˚·ÓÓ˜Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓÔ‡‚Ó˜-
ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡ (3).

ä‡Í ‚Ë‰ÌÓ ËÁ ËÒ. 3, ÔÂ‚˚È Ë ÚÂÚËÈ ‚‡Ë‡ÌÚ˚
‚ Í‡Ê‰ÓÏ Â„ËÓÌÂ ËÏÂ˛Ú Ì‡ËÎÛ˜¯Û˛ ÒıÓ‰ËÏÓÒÚ¸
ÂÁÛÎ¸Ú‡ÚÓ‚. àÒıÓ‰fl ËÁ ÍËÚÂËfl Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó
ÔË·ÎËÊÂÌËfl ÏÓ‰ÂÎ¸Ì˚ı ÓˆÂÌÓÍ ‰ÓÁ˚ Í ÂÁÛÎ¸-
Ú‡Ú‡Ï, ÔÓÎÛ˜ÂÌÌ˚Ï ÔÓ ÔflÏ˚Ï ëàó-ËÁÏÂÂÌËflÏ,
·˚ÎÓ ‚˚ÔÓÎÌÂÌÓ Ëı Ò‡‚ÌÂÌËÂ Ò ‰ÓÁ‡ÏË, ‡ÒÒ˜Ë-
Ú‡ÌÌ˚ÏË ÔÓ ÏÓ‰ÂÎË ÒÓ ÒÔÎÓ¯Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌË-
ÂÏ ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡ (Á‡‚ËÒËÏÓÒÚ¸ 2
Ì‡ ËÒ. 3) Ë Ò ‚˚·ÓÓ˜Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓÔ‡-
‚Ó˜ÌÓ„Ó ÍÓ˝ÙÙËˆËÂÌÚ‡ (Á‡‚ËÒËÏÓÒÚ¸ 3 Ì‡ ËÒ. 3).
ëÚ‡ÚËÒÚË˜ÂÒÍËÂ Ô‡‡ÏÂÚ˚ ‡ÒÔÂ‰ÂÎÂÌËfl ÚÂı
‚˚·ÓÓÍ ‚ Í‡Ê‰ÓÏ Â„ËÓÌÂ ÔË‚Â‰ÂÌ˚ Ì‡ ËÒ. 4

èË Ò‡‚ÌÂÌËË ‚˚·ÓÓÍ ÔÓ ÍËÚÂË˛ ÇËÎÍÓÍ-
ÒÓÌ‡ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÚÓÚ‡Î¸ÌÓÂ (ÒÔÎÓ¯-
ÌÓÂ) ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌ-
ÚÓ‚ ‚ ÔÂ‚ÓÏ Â„ËÓÌÂ Ó·ÛÒÎÓ‚ÎË‚‡ÂÚ 28% ÒÓÓÚ-
‚ÂÚÒÚ‚Ëfl ˝ÏÔËË˜ÂÒÍËı Ë ‡ÒÒ˜ËÚ‡ÌÌ˚ı ÔÓ
ÏÓ‰ÂÎË ‰‡ÌÌ˚ı, ‡ ‚˚·ÓÓ˜ÌÓÂ ÔËÏÂÌÂÌËÂ ÔÓÔ‡-
‚Ó˜Ì˚ı ÍÓ˝ÙÙËˆËÂÌÚÓ‚ Û‚ÂÎË˜Ë‚‡ÂÚ ÒıÓ‰ËÏÓÒÚ¸
ÂÁÛÎ¸Ú‡Ú‡ ‰Ó 36%. ÇÓ ‚ÚÓÓÏ Â„ËÓÌÂ ‚ÂÓflÚ-
ÌÓÒÚ¸ Û‚ÂÎË˜Ë‚‡ÂÚÒfl Ò 63 ‰Ó 78%, ‡ ‚ ÚÂÚ¸ÂÏ Ò 10
‰Ó 79%. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÏÓÊÌÓ „Ó‚ÓËÚ¸ Ó ÚÓÏ,
˜ÚÓ ‚˚·ÓÓ˜ÌÓÂ ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÔÓÔ‡‚Ó˜Ì˚ı ÍÓ-
˝ÙÙËˆËÂÌÚÓ‚ ÛÎÛ˜¯‡ÂÚ Í‡˜ÂÒÚ‚Ó ÏÓ‰ÂÎË Ë ÔË-
·ÎËÊ‡ÂÚ ÂÂ Í Â‡Î¸ÌÓÈ ÒËÚÛ‡ˆËË. ìÎÛ˜¯ÂÌËÂ ÒÚ‡-
ÚËÒÚË˜ÂÒÍÓÈ ‰ÓÒÚÓ‚ÂÌÓÒÚË Ó·Û˜‡˛˘Ëı ‚˚·ÓÓÍ
ÔË ‡Ò¯ËÂÌËË ·‡Á˚ ‰‡ÌÌ˚ı ëàó-ËÁÏÂÂÌËÈ
ÔÓÁ‚ÓÎflÂÚ ÔÓ‚ÂÒÚË ·ÓÎÂÂ ÚÓ˜Ì˚Â ÓˆÂÌÍË ÑÇé
Ì‡ÒÂÎÂÌËfl.

í‡ÍËÏ Ó·‡ÁÓÏ, ‡Á‡·ÓÚ‡ÌÌ‡fl ÏÓ‰ÂÎ¸ ÓˆÂÌÍË
ÑÇé, ÓÒÌÓ‚‡ÌÌ‡fl Ì‡ ÂÁÛÎ¸Ú‡Ú‡ı ëàó-ËÁÏÂÂ-
ÌËÈ, ÏÓÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì‡ ‰Îfl ˆÂÎÂÈ ÁÓÌËÓ-
‚‡ÌËfl Á‡„flÁÌÂÌÌ˚ı ˜ÂÌÓ·˚Î¸ÒÍËÏË ‡‰ËÓÌÛÍ-
ÎË‰‡ÏË ÚÂËÚÓËÈ. 

çÂÓÔÂ‰ÂÎÂÌÌÓÒÚ¸ ÓˆÂÌÓÍ, ‚˚ÔÓÎÌÂÌÌ˚ı ÔÓ
ÏÓ‰ÂÎË, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Ó·ÛÒÎÓ‚ÎÂÌ‡ ÌÂÔÓÎÌÓ-
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êËÒ. 3. á‡‚ËÒËÏÓÒÚ¸ ÔË‚Â‰ÂÌÌÓÈ ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó
Ó·ÎÛ˜ÂÌËfl ÓÚ Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‰Îfl ÔflÏ˚ı Ë
ÏÓ‰ÂÎ¸Ì˚ı ÓˆÂÌÓÍ. ‡ – èÓÎÂÒÒÍËÈ Â„ËÓÌ, · – ëÂ‚ÂÓ-
ÇÓÒÚÓ˜Ì˚È Â„ËÓÌ, ‚ – ñÂÌÚ‡Î¸Ì˚È Â„ËÓÌ.
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ÚÓÈ ·‡Á˚ ‰‡ÌÌ˚ı, ËÒÔÓÎ¸ÁÛÂÏÓÈ ‰Îfl ÏÓ‰ÂÎËÓ‚‡-
ÌËfl. ÇÒflÍËÈ ‡Á ÔË ÙÓÏËÓ‚‡ÌËË Ó·Û˜‡˛˘ÂÈ
‚˚·ÓÍË ‰Îfl ÔÓÒÚÓÂÌËfl ÏÓ‰ÂÎË ÌÂÓ·ıÓ‰ËÏÓ ËÒ-
ÒÎÂ‰Ó‚‡Ú¸ Ó·Î‡ÒÚ¸ ÔËÏÂÌÂÌËfl ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ-
˝ÙÙËˆËÂÌÚ‡, ÍÓÚÓ˚È ÔÓÁ‚ÓÎflÂÚ ÓÚ‡ÁËÚ¸ Í‡˜Â-
ÒÚ‚ÂÌÌÓÂ ‚ÎËflÌËÂ Ì‡ ÙÓÏËÓ‚‡ÌËË ÒÂ‰ÌËı ‰ÓÁ
‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl Ì‡Ë·ÓÎÂÂ ‚ÂÒÓÏ˚ı ÍÓÒ-
‚ÂÌÌ˚ı Ù‡ÍÚÓÓ‚. çÛÊÌÓ ÓÚÏÂÚËÚ¸ ‚ÓÁÏÓÊÌÓÒÚ¸
ÔË·ÎËÊÂÌËfl Á‡‚ËÒËÏÓÒÚË ÔÓÔ‡‚Ó˜ÌÓ„Ó ÍÓ˝Ù-
ÙËˆËÂÌÚ‡ Í ˝ÍÒÔÓÌÂÌˆË‡Î¸ÌÓÏÛ ËÎË ÒÚÂÔÂÌÌÓÏÛ
‚Ë‰Û, ÔÓÒÍÓÎ¸ÍÛ, Í‡Í ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ ‚ ‡·ÓÚÂ, ÔË
·ÓÎ¸¯Ëı ÁÌ‡˜ÂÌËflı Û‰ÂÎ¸ÌÓÈ ÔÎÓ˘‡‰Ë ÎÂÒ‡ ‚ ÏÓ-
‰ÂÎ¸Ì˚ı ÓˆÂÌÍ‡ı Ì‡·Î˛‰‡ÂÚÒfl ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ Á‡-
‚˚¯ÂÌËÂ ‚ÂÎË˜ËÌ˚ ‰ÓÁ˚ ‚ÌÛÚÂÌÌÂ„Ó Ó·ÎÛ˜ÂÌËfl.
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A Statistical Analysis of the Data Acquired from WBC Measurements 

for Internal Irradiation Dose Assessment of the Inhabitants of Rural Areas Years 

after the Chernobyl Accident 

N. G. Vlasova, D. N. Drozdov, L. A. Chunikhin
The Republican Research Center for Radiation Medicine and Human Ecology, Gomel, 246042 Belarus; 

e-mail: Natalie_Vlasova@mail.ru

The method for the assessment of the rural inhabitants internal dose lived in areas of the Republic of Belarus
contaminated by the Chernobyl radionuclides was developed. The model is based on the individual internal
doses, calculated by the WBC measurements. The data of WBC measurements of the State Dosimetric Register
are used for direct assessment of internal irradiation dose, and as a basis for the model development. The dose
assessment model is based on the classification of contaminated territories on the regional features of the soils,
which cause 137Cs intaking with locally produced foods. The model is also based on regression of daily 137Cs
intake on the density contamination of the soil. Such regression model had been made for each region. The in-
fluence of indirect factors had been taken into consideration in the dose assessment. These factors are: the num-
ber of settlement population, and the forest area around it. Its influents had been taken as correction factors.
The factors had been determined from the regression model of the correction factors on a specific forest area
for each region.
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