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èË ÚÂÏÔÂ‡ÚÛ‡ı ÌËÊÂ 200°ë ËÏÂÂÚ ÏÂÒÚÓ
Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ ‚ ÓÚÓ-ÔÓÎÓÊÂÌËÂ Í‡Í ‚ ÒÎÛ˜‡Â
Ì‡ÚËÈ‡ÎÍËÎÍ‡·ÓÌ‡Ú‡, Ú‡Í Ë Í‡ÎËÈ˝ÚËÎÍ‡·ÓÌ‡Ú‡.
èË ÚÂÏÔÂ‡ÚÛ‡ı ‚˚¯Â 200°ë ‚ ÒÎÛ˜‡Â Í‡ÎËÈ˝ÚËÎ-
Í‡·ÓÌ‡Ú‡ ÔÓ ÌÂflÒÌ˚Ï ÔÓÍ‡ ÔË˜ËÌ‡Ï ÒÚ‡·ËÎËÁ‡ˆËfl
ÔÓÏÂÊÛÚÓ˜ÌÓ„Ó ¯ÂÒÚË˜ÎÂÌÌÓ„Ó ÒÓÒÚÓflÌËfl, ÔÓ-‚Ë-
‰ËÏÓÏÛ, ÒÚ‡ÌÓ‚ËÚÒfl ÏÂÌÂÂ ‚ÂÓflÚÌÓÈ Ë Í‡·ÓÍÒËÎË-
Ó‚‡ÌËÂ Ë‰ÂÚ ‚ ÏÂÌÂÂ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ ˝Í‡ÌËÓ-
‚‡ÌÌÓÂ Ô‡‡-ÔÓÎÓÊÂÌËÂ Ò Ó·‡ÁÓ‚‡ÌËÂÏ n-„Ë‰-
ÓÍÒË·ÂÌÁÓÈÌÓÈ ÍËÒÎÓÚ˚.

ä‡·ÓÍÒËÎËÓ‚‡ÌËÂ Ì‡ÙÚÓÎÓ‚ 
˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ Ì‡ÚËfl

Ç ‡·ÓÚ‡ı [31, 32] ËÁÛ˜ÂÌÓ Ú‡ÍÊÂ Í‡·ÓÍÒËÎËÓ-
‚‡ÌËÂ α- Ë β- Ì‡ÙÚÓÎÓ‚ Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ.
ç‡È‰ÂÌÓ, ˜ÚÓ Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ α-Ì‡ÙÚÓÎ‡ Ì‡-
ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÛÒÎÓ‚ËÈ ÔÓ-
‚Â‰ÂÌËfl Â‡ÍˆËË (ÔËÓ‰‡ „‡ÁÓ‚ÓÈ ÒÂ‰˚, ÚÂÏÔÂ‡-
ÚÛ‡) ÔÓÚÂÍ‡ÂÚ Â„ËÓÒÂÎÂÍÚË‚ÌÓ ‚ ÔÓÎÓÊÂÌËfl 2 ËÎË
4. Ç ‚ÓÁ‰Û¯ÌÓÈ ÒÂ‰Â (P‚ÓÁ‰Ûı = 1.2–1.4 ‡ÚÏ) Â‡ÍˆËfl
ÔÓÚÂÍ‡ÂÚ ‚ ÔÓÎÓÊÂÌËÂ 2 Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÎË¯¸
1-„Ë‰ÓÍÒË-2-Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚. á‡‚ËÒËÏÓÒÚ¸ ‚˚-
ıÓ‰‡ ÔÓ‰ÛÍÚ‡ ÓÚ ÚÂÏÔÂ‡ÚÛ˚ ËÏÂÂÚ ˝ÍÒÚÂÏ‡Î¸-
Ì˚È ı‡‡ÍÚÂ Ò Ï‡ÍÒËÏ‡Î¸Ì˚Ï ‚˚ıÓ‰ÓÏ ÔË 160°ë.
ç‡Ë·ÓÎÂÂ ÓÔÚËÏ‡Î¸Ì‡fl ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ Â‡Í-
ˆËË 5 ˜ (4 ˜ ÔÓ‰˙ÂÏ‡ ÚÂÏÔÂ‡ÚÛ˚ ‰Ó 160°ë Ë ‚˚-
‰ÂÊÍ‡ ÔË ˝ÚÓÈ ÚÂÏÔÂ‡ÚÛÂ 1 ˜). Ñ‡Î¸ÌÂÈ¯ÂÂ Û‚Â-
ÎË˜ÂÌËÂ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË Â‡ÍˆËË ÔË‚Ó‰ËÚ Í
ÂÁÍÓÏÛ ÛÏÂÌ¸¯ÂÌË˛ ‚˚ıÓ‰‡ ÔÓ‰ÛÍÚ‡. èË ÓÔÚË-

Ï‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı ÔÓ‚Â‰ÂÌËfl ÔÓˆÂÒÒ‡ (P‚ÓÁ‰Ûı =
= 1.2–1.4 ‡ÚÏ, í = 160°ë, τ = 5 ˜) ‚˚ıÓ‰ 1-„Ë‰ÓÍÒË-2-
Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚ ÒÓÒÚ‡‚ÎflÂÚ 74.5% (93.1% ‚ ‡Ò-
˜ÂÚÂ Ì‡ ‚ÒÚÛÔË‚¯ËÈ ‚ Â‡ÍˆË˛ α-Ì‡ÙÚÓÎ). 

èË ÔÓ‚Â‰ÂÌËË Â‡ÍˆËË Í‡·ÓÍÒËÎËÓ‚‡ÌËfl α-
Ì‡ÙÚÓÎ‡ Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ ‚ ÒÂ‰Â ‰ËÓÍÒË‰‡
Û„ÎÂÓ‰‡ (  = 100 ‡ÚÏ, τ = 5 ̃ .) Ó·Ì‡ÛÊÂÌ‡ ËÌÚÂ-
ÂÒÌ‡fl Á‡‚ËÒËÏÓÒÚ¸ Ì‡Ô‡‚ÎÂÌËfl Í‡·ÓÍÒËÎËÓ‚‡-
ÌËfl ÓÚ ÚÂÏÔÂ‡ÚÛ˚ (ËÒ. 3). èË ÚÂÏÔÂ‡ÚÛ‡ı 80–
130°ë (Ó·Î‡ÒÚ¸ 1) Ì‡·Î˛‰‡ÂÚÒfl Ó·‡ÁÓ‚‡ÌËÂ ÚÓÎ¸ÍÓ
1-„Ë‰ÓÍÒË-4-Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚, Ú.Â. Í‡·ÓÍÒËÎË-
Ó‚‡ÌËÂ ÔÓÚÂÍ‡ÂÚ ‚ ÔÓÎÓÊÂÌËÂ 4; Ï‡ÍÒËÏ‡Î¸Ì˚È
‚˚ıÓ‰ ÔÓ‰ÛÍÚ‡ 48.0% (94.3% ‚ ‡Ò˜ÂÚÂ Ì‡ ‚ÒÚÛÔË‚-
¯ËÈ ‚ Â‡ÍˆË˛ α-Ì‡ÙÚÓÎ) ËÏÂÂÚ ÏÂÒÚÓ ÔË 115°ë.
èË ·ÓÎÂÂ ‚˚ÒÓÍËı ÚÂÏÔÂ‡ÚÛ‡ı – ÓÚ 140 ‰Ó 190°ë
(Ó·Î‡ÒÚ¸ 2) – Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ ÔÓÚÂÍ‡ÂÚ ‚ ÔÓÎÓ-
ÊÂÌËÂ 2 Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÎË¯¸ 1-„Ë‰ÓÍÒË-2-Ì‡ÙÚÓÈ-
ÌÓÈ ÍËÒÎÓÚ˚; Ï‡ÍÒËÏ‡Î¸Ì˚È ‚˚ıÓ‰ ÔÓ‰ÛÍÚ‡ 66.0%
(93.4% ‚ ‡Ò˜ÂÚÂ Ì‡ ‚ÒÚÛÔË‚¯ËÈ ‚ Â‡ÍˆË˛ α-Ì‡Ù-
ÚÓÎ) Ì‡·Î˛‰‡ÂÚÒfl ÔË 160°ë [32]. 

Ç ÓÚÎË˜ËÂ ÓÚ α-Ì‡ÙÚÓÎ‡, Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ
β-Ì‡ÙÚÓÎ‡ Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ ‚ ÒÂ‰Â ‰ËÓÍÒË‰‡
Û„ÎÂÓ‰‡, ‡„ÓÌ‡ Ë ‚ ‚ÓÁ‰Û¯ÌÓÈ ÒÂ‰Â ÔË 110–230°ë
Ë‰eÚ ‚ ÔÓÎÓÊÂÌËÂ 3 Ò Ó·‡ÁÓ‚‡ÌËÂÏ 2-„Ë‰ÓÍÒË-3-
Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚. ç‡Ë·ÓÎÂÂ ÓÔÚËÏ‡Î¸ÌÓÈ „‡ÁÓ-
‚ÓÈ ÒÂ‰ÓÈ ÔÓ‚Â‰ÂÌËfl Â‡ÍˆËË fl‚ÎflÂÚÒfl ‰ËÓÍÒË‰ Û„-
ÎÂÓ‰‡. Ç Ì‡È‰ÂÌÌ˚ı ÓÔÚËÏ‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı ÔÓ‚Â-
‰ÂÌËfl ÔÓˆÂÒÒ‡ (  = 100 ‡ÚÏ, í = 190°ë, τ = 5 ˜)
‚˚ıÓ‰ 2-„Ë‰ÓÍÒË-3-Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚ ÒÓÒÚ‡‚ÎflÂÚ
38.3%% (91.4% ‚ ‡Ò˜ÂÚÂ Ì‡ ‚ÒÚÛÔË‚¯ËÈ ‚ Â‡ÍˆË˛
β-Ì‡ÙÚÓÎ).

ÑÎfl Ò‡‚ÌËÚÂÎ¸ÌÓÈ ÓˆÂÌÍË Í‡·ÓÍÒËÎËÛ˛-
˘ÂÈ ‡ÍÚË‚ÌÓÒÚË ÔÓ‚Â‰ÂÌÓ Í‡·ÓÍÒËÎËÓ‚‡ÌËÂ α-
Ì‡ÙÚÓÎ‡ Ì‡ÚËÈÏÂÚËÎÍ‡·ÓÌ‡ÚÓÏ Ë Ì‡ÚËÈÔÓ-
ÔËÎÍ‡·ÓÌ‡ÚÓÏ ‚ ÓÔÚËÏ‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı ÒËÌÚÂÁ‡
1-„Ë‰ÓÍÒË-2-Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚ ËÁ α-Ì‡ÙÚÓÎ‡ Ë
Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡Ú‡ [31]. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚˚ıÓ-
‰˚ 1-„Ë‰ÓÍÒË-2-Ì‡ÙÚÓÈÌÓÈ ÍËÒÎÓÚ˚ ÔË Í‡·ÓÍ-
ÒËÎËÓ‚‡ÌËË α-Ì‡ÙÚÓÎ‡ Ì‡ÚËÈÏÂÚËÎÍ‡·ÓÌ‡ÚÓÏ
Ë Ì‡ÚËÈÔÓÔËÎÍ‡·ÓÌ‡ÚÓÏ ÒÓÒÚ‡‚ËÎË 73.3% Ë
2.0%, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. í‡ÍËÏ Ó·‡ÁÓÏ, Í‡Í Ë ‚ ÒÎÛ-
˜‡Â Í‡·ÓÍÒËÎËÓ‚‡ÌËfl ÙÂÌÓÎ‡, ‡ÁÏÂ ‡ÎÍËÎ¸-
ÌÓ„Ó ‡‰ËÍ‡Î‡ ‚ ËÒıÓ‰Ì˚ı Ì‡ÚËÂ‚˚ı ÒÓÎflı ‡ÎÍË-
ÎÛ„ÓÎ¸Ì˚ı ÍËÒÎÓÚ ‚ÎËflÂÚ Ì‡ Í‡·ÓÍÒËÎËÛ˛˘Û˛
‡ÍÚË‚ÌÓÒÚ¸ ÔÓÒÎÂ‰ÌËı. ç‡ÚËÂ‚˚Â ÒÓÎË ÏÂÚËÎ- Ë
˝ÚËÎÛ„ÓÎ¸Ì˚ı ÍËÒÎÓÚ Ó·Î‡‰‡˛Ú ÔË·ÎËÁËÚÂÎ¸ÌÓ
Ó‰ËÌ‡ÍÓ‚ÓÈ Í‡·ÓÍÒËÎËÛ˛˘ÂÈ ‡ÍÚË‚ÌÓÒÚ¸˛, ÌÓ
‰‡Î¸ÌÂÈ¯ÂÂ Û‚ÂÎË˜ÂÌËÂ ‡ÁÏÂ‡ ‡‰ËÍ‡Î‡ Ì‡ Ó‰-
ÌÛ ÏÂÚËÎÂÌÓ‚Û˛ „ÛÔÔÛ (Ì‡ÚËÈÔÓÔËÎÍ‡·ÓÌ‡Ú)
ÂÁÍÓ ÒÌËÊ‡ÂÚ Í‡·ÓÍÒËÎËÛ˛˘Û˛ ‡ÍÚË‚ÌÓÒÚ¸.

PCO2

PCO2

80
70
60
50
40
30
20
10

0 100 120 140 200

Ç
˚

ıÓ
‰,

 %
 Ï

‡Ò
Ò.

T, °C
80

90
100

160 180

1 2

êËÒ. 3. á‡‚ËÒËÏÓÒÚ¸ ‚˚ıÓ‰‡ ÔÓ‰ÛÍÚ‡ Â‡ÍˆËË
Í‡·ÓÍÒËÎËÓ‚‡ÌËfl α-Ì‡ÙÚÓÎ‡ Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡-
ÚÓÏ ‚ ÒÂ‰Â ‰ËÓÍÒË‰‡ Û„ÎÂÓ‰‡ (  = 10 åè‡, τ = 5 ˜)

ÓÚ ÚÂÏÔÂ‡ÚÛ˚ ÔÓ‚Â‰ÂÌËfl ÔÓˆÂÒÒ‡. é·Î‡ÒÚ¸ 1 –
1-„Ë‰ÓÍÒË-4-Ì‡ÙÚÓÈÌ‡fl ÍËÒÎÓÚ‡; Ó·Î‡ÒÚ¸ 2 – 1-„Ë‰-
ÓÍÒË-2-Ì‡ÙÚÓÈÌ‡fl ÍËÒÎÓÚ‡.
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