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èÓÁÊÂ ÔÓfl‚ËÎÓÒ¸ ÌÂÒÍÓÎ¸ÍÓ ‡·ÓÚ flÔÓÌÒÍËı ËÒ-
ÒÎÂ‰Ó‚‡ÚÂÎÂÈ ÔÓ ÔËÏÂÌÂÌË˛ ˘ÂÎÓ˜Ì˚ı ÒÓÎÂÈ ‡Î-
ÍËÎÛ„ÓÎ¸Ì˚ı ÍËÒÎÓÚ ‰Îfl Í‡·ÓÍÒËÎËÓ‚‡ÌËfl „Ë‰-
ÓÍÒË‡ÂÌÓ‚ [23–26]. Å˚ÎÓ ËÁÛ˜ÂÌÓ ‚ÎËflÌËÂ ÛÒÎÓ-
‚ËÈ ÔÓ‚Â‰ÂÌËfl Â‡ÍˆËË Í‡·ÓÍÒËÎËÓ‚‡ÌËfl

ÙÂÌÓÎflÚÓ‚ 

 

Na

 

 Ë 

 

K

 

 Ò ˘ÂÎÓ˜Ì˚ÏË ÒÓÎflÏË ‡ÎÍËÎÛ-
„ÓÎ¸Ì˚ı ÍËÒÎÓÚ 

 

ROC

 

(

 

O

 

)

 

OM

 

 (

 

M

 

 = 

 

Na

 

, 

 

K

 

; 

 

R

 

 = 

 

Me

 

, 

 

Et

 

)
‚ ‡ÚÏÓÒÙÂÂ ‡ÁÓÚ‡ ËÎË 

 

CO

 

2

 

 Ì‡ ‚˚ıÓ‰˚ Ò‡ÎËˆËÎÓ‚ÓÈ,
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-„Ë‰ÓÍÒË·ÂÌÁÓÈÌÓÈ Ë 4-„Ë‰ÓÍÒËËÁÓÙÚ‡ÎÂ‚ÓÈ (
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ÍËÒÎÓÚ [23]: 

 

èË Ì‡„Â‚‡ÌËË ˝Í‚ËÏÓÎflÌ˚ı ÍÓÎË˜ÂÒÚ‚
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) Ò ÙÂÌÓÎflÚÓÏ Í‡ÎËfl ‚ ‡ÚÏÓ-
ÒÙÂÂ ‡ÁÓÚ‡ (2 ̃ ) ÔÓ‚˚¯ÂÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ÓÚ 140 ‰Ó
220–260°ë ÔË‚Ó‰ËÚ Í Û‚ÂÎË˜ÂÌË˛ Ó·˘Â„Ó ‚˚ıÓ‰‡
„Ë‰ÓÍÒË‡ÓÏ‡ÚË˜ÂÒÍËı ÍËÒÎÓÚ 
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 ‰Ó 70–80%.
èË ˝ÚÓÏ ÍÓÎË˜ÂÒÚ‚Ó Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚ ÔË
‚˚ÒÓÍËı ÚÂÏÔÂ‡ÚÛ‡ı ÛÏÂÌ¸¯‡ÂÚÒfl, ‡ ÓÒÌÓ‚Ì˚Ï
ÔÓ‰ÛÍÚÓÏ Â‡ÍˆËË ÒÚ‡ÌÓ‚ËÚÒfl 
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-„Ë‰ÓÍÒË·ÂÌÁÓÈ-
Ì‡fl ÍËÒÎÓÚ‡. ëÓÓÚÌÓ¯ÂÌËÂ „Ë‰ÓÍÒËÍËÒÎÓÚ 
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‚ ÒÏÂÒË ÔÓ‰ÛÍÚÓ‚ ÌÂ Á‡‚ËÒËÚ ÓÚ ÔËÓ‰˚
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), ÌÓ Ëı Ó·˘ËÈ ‚˚ıÓ‰ Ì‡ 5–
15% ‚˚¯Â ‚ ÒÎÛ˜‡Â åÂéë(é)éä.

ì‚ÂÎË˜ÂÌËÂ ‚ÂÏÂÌË Ì‡„Â‚‡ÌËfl ÔË 220°ë ̋ Í‚Ë-
ÏÓÎflÌÓÈ ÒÏÂÒË 

 

PhOK

 

 Ë åÂéë(é)éä ‚ ‡ÚÏÓÒÙÂÂ
‡ÁÓÚ‡ ÔÓ‚˚¯‡ÂÚ Ó·˘ËÈ ‚˚ıÓ‰ „Ë‰ÓÍÒËÍËÒÎÓÚ; Ëı
Ï‡ÍÒËÏ‡Î¸Ì˚È ‚˚ıÓ‰ (70–75%) ‰ÓÒÚË„‡ÂÚÒfl ˜ÂÂÁ
4–6 ˜. Ç ÔÓ‰ÛÍÚ‡ı Â‡ÍˆËË ÛÊÂ ˜ÂÂÁ 1 ˜ ÒÓ‰ÂÊ‡-
ÌËÂ 

 

n

 

-„Ë‰ÓÍÒË·ÂÌÁÓÈÌÓÈ ÍËÒÎÓÚ˚ ÒÓÒÚ‡‚ÎflÂÚ 80–
90% ÓÚ Ó·˘Â„Ó ÍÓÎË˜ÂÒÚ‚‡ ÍËÒÎÓÚ. èÓ‚˚¯ÂÌËÂ ‰‡‚-
ÎÂÌËfl ëé
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 ÓÚ 0 ‰Ó 10 ‡ÚÏ ÌÂ ‚˚Á˚‚‡ÂÚ Û‚ÂÎË˜ÂÌËfl
Ó·˘Â„Ó ‚˚ıÓ‰‡ „Ë‰ÓÍÒËÍËÒÎÓÚ (81–84%), Ó‰Ì‡ÍÓ
ÔË‚Ó‰ËÚ Í ÛÏÂÌ¸¯ÂÌË˛ ÒÓ‰ÂÊ‡ÌËfl ‚ ÒÏÂÒË 

 

n

 

-„Ë‰-
ÓÍÒË·ÂÌÁÓÈÌÓÈ ÍËÒÎÓÚ˚ Ë ÒÌËÊÂÌË˛ ÒÓ‰ÂÊ‡ÌËfl
Ò‡ÎËˆËÎÓ‚ÓÈ Ë 4-„Ë‰ÓÍÒËËÁÓÙÚ‡ÎÂ‚ÓÈ ÍËÒÎÓÚ.
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 (2 ̃ ) Û‚ÂÎË˜ÂÌËÂ ÚÂÏ-
ÔÂ‡ÚÛ˚ ÓÚ 140 ‰Ó 260°ë ÔË‚Ó‰ËÚ Í ÔÓ‚˚¯ÂÌË˛
Ó·˘Â„Ó ‚˚ıÓ‰‡ „Ë‰ÓÍÒË·ÂÌÁÓÈÌ˚ı ÍËÒÎÓÚ Ì‡ 10–
12%; ‚ ÒÎÛ˜‡Â Ö
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éë(é)éä ÔË 220°ë ÒÏÂÒ¸ „Ë‰ÓÍ-
ÒËÍËÒÎÓÚ Ó·‡ÁÛÂÚÒfl Ò ‚˚ıÓ‰ÓÏ ~100%. ëÓ‰ÂÊ‡-
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ÚÓ‚ Û‚ÂÎË˜Ë‚‡ÂÚÒfl, ‡ ÒÓ‰ÂÊ‡ÌËÂ „Ë‰ÓÍÒËÍËÒÎÓÚ 
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 ÛÏÂÌ¸¯‡ÂÚÒfl.
Ç ÚÂı ÊÂ ÛÒÎÓ‚Ëflı ÔËÒÛÚÒÚ‚ËÂ ëé
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 ‚˚Á˚‚‡ÂÚ
Û‚ÂÎË˜ÂÌËÂ Ó·˘Â„Ó ‚˚ıÓ‰‡ „Ë‰ÓÍÒË·ÂÌÁÓÈÌ˚ı
ÍËÒÎÓÚ Ë ‚ ÒÎÛ˜‡Â ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ÙÂÌÓÎflÚ‡ Ì‡-
ÚËfl Ò 
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, Ó‰Ì‡ÍÓ ÓÌ ÌËÊÂ, ˜ÂÏ ÔË ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËË 
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éë(é)éä. Ç˚ıÓ‰ 
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-„Ë‰ÓÍÒË·ÂÌ-
ÁÓÈÌÓÈ ÍËÒÎÓÚ˚ ÔË ˝ÚÓÏ ÓÒÚ‡ÂÚÒfl Ô‡ÍÚË˜ÂÒÍË
ÌÂËÁÏÂÌÌ˚Ï, ‡ ‚˚ıÓ‰˚ Ò‡ÎËˆËÎÓ‚ÓÈ Ë 4-„Ë‰ÓÍÒË-
ËÁÓÙÚ‡ÎÂ‚ÓÈ ÍËÒÎÓÚ ‚ÓÁ‡ÒÚ‡˛Ú.

í‡ÍËÏ Ó·‡ÁÓÏ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔË ËÒÔÓÎ¸-
ÁÓ‚‡ÌËË ÙÂÌÓÎflÚÓ‚ Ì‡ÚËfl Ë Í‡ÎËfl Í‡·ÓÍÒËÎËÓ‚‡-
ÌËÂ ˘ÂÎÓ˜Ì˚ÏË ÒÓÎflÏË ‡ÎÍËÎÛ„ÓÎ¸Ì˚ı ÍËÒÎÓÚ
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‡ÁÓ‚‡ÌËÂÏ ÔÓ‰ÛÍÚÓ‚ ÏÓÌÓ-(Ò‡ÎËˆËÎÓ‚‡fl ÍËÒÎÓÚ‡,

 

n

 

-„Ë‰ÓÍÒË·ÂÌÁÓÈÌ‡fl ÍËÒÎÓÚ‡) Ë ‰ËÍ‡·ÓÍÒËÎËÓ‚‡-
ÌËfl (4-„Ë‰ÓÍÒËËÁÓÙÚ‡ÎÂ‚‡fl ÍËÒÎÓÚ‡), ÔË˜ÂÏ ÒÓÓÚ-
ÌÓ¯ÂÌËÂ ÔÓ‰ÛÍÚÓ‚ Á‡‚ËÒËÚ Í‡Í ÓÚ ÛÒÎÓ‚ËÈ ÔÓ‚Â‰Â-
ÌËfl ÔÓˆÂÒÒ‡, Ú‡Í Ë ÓÚ ÔËÓ‰˚ ̆ ÂÎÓ˜Ì˚ı ÏÂÚ‡ÎÎÓ‚.

Ç ‡·ÓÚÂ [24] ËÁÛ˜ÂÌÓ Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ ÙÂ-
ÌÓÎflÚ‡ Í‡ÎËfl Í‡ÎËÂ‚˚ÏË ÒÓÎflÏË ‡ÎÍËÎÛ„ÓÎ¸Ì˚ı
ÍËÒÎÓÚ ‚ 20-ÚË ‡ÁÎË˜Ì˚ı ‡ÒÚ‚ÓËÚÂÎflı ‚ ÚÓÍÂ
‡ÁÓÚÂ. êÂÁÛÎ¸Ú‡Ú˚, ÔË‚Â‰ÂÌÌ˚Â ‚ Ú‡·Î. 1, ÔÓÍ‡Á˚-
‚‡˛Ú, ˜ÚÓ ÔË ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËË ˝Í‚ËÏÓÎflÌ˚ı ÍÓ-
ÎË˜ÂÒÚ‚ ÙÂÌÓÎflÚ‡ ä Ë Í‡ÎËÈÏÂÚËÎÍ‡·ÓÌ‡Ú‡ Ó·‡-
ÁÛ˛ÚÒfl 

 

n

 

-„Ë‰ÓÍÒË·ÂÌÁÓÈÌ‡fl ÍËÒÎÓÚ‡, Ò‡ÎËˆËÎÓ‚‡fl
ÍËÒÎÓÚ‡ Ë 4-„Ë‰ÓÍÒËËÁÓÙÚ‡ÎÂ‚‡fl ÍËÒÎÓÚ‡. é·˘ËÈ
‚˚ıÓ‰ „Ë‰ÓÍÒËÍËÒÎÓÚ ‚ÓÁ‡ÒÚ‡ÂÚ ÓÚ 68% (·ÂÁ ÔË-
ÏÂÌÂÌËfl ‡ÒÚ‚ÓËÚÂÎfl) ‰Ó 81–85% ‚ ‰ËıÎÓ·ÂÌÁÓ-
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