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1. å‡„ÌËÚÌ˚Â Ì‡ÌÓÒÚÛÍÚÛ˚ (ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÎË-
·Ó ËÒÍÛÒÒÚ‚ÂÌÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl) ÒÓÒÚÓflÚ ËÁ Ï‡„-
ÌËÚÌ˚ı Ì‡ÌÓ˜‡ÒÚËˆ (‡ÁÏÂÓÏ Rc ÔÓfl‰Í‡ 10 ÌÏ)
Ë ı‡‡ÍÚÂËÁÛ˛ÚÒfl ‡ÁÎË˜ÌÓÈ „ÂÓÏÂÚËÂÈ ÔÓ-
ÒÚ‡ÌÒÚ‚ÂÌÌÓ„Ó ‡ÒÔÓÎÓÊÂÌËfl ˝ÚËı ˜‡ÒÚËˆ, ÙÓ-
ÏËÛ˛˘Â„Ó ÎË·Ó ÌËÁÍÓÏÂÌ˚Â ÒÔËÌÓ‚˚Â ÒËÒÚÂÏ˚
(Ì‡ÌÓÌËÚË, ÏÛÎ¸ÚËÒÎÓË), ÎË·Ó ÒÎÓÊÌ˚Â Ó·˙ÂÏÌ˚Â
ÒÚÛÍÚÛ˚. èË ÛÒÎÓ‚ËË ÒËÎ¸ÌÓ„Ó Ó·ÏÂÌÌÓ„Ó ‚Á‡Ë-
ÏÓ‰ÂÈÒÚ‚Ëfl ÏÂÊ‰Û Ì‡ÌÓ˜‡ÒÚËˆ‡ÏË Ò‚flÁ¸ Ï‡ÍÓÒÍÓ-
ÔË˜ÂÒÍËı Ô‡‡ÏÂÚÓ‚ (Ú‡ÍËı, Í‡Í ‚ÓÒÔËËÏ˜Ë‚ÓÒÚ¸,
ÍÓ˝ˆËÚË‚ÌÓÂ ÔÓÎÂ, ÓÒÚ‡ÚÓ˜Ì‡fl Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚ¸ Ë
Ú.‰.) Ò ÏËÍÓÒÍÓÔË˜ÂÒÍËÏË Ô‡‡ÏÂÚ‡ÏË, Ú‡ÍËÏË
Í‡Í ‡ÁÏÂ Ì‡ÌÓ˜‡ÒÚËˆ˚ (ÁÂÌ‡), ÏÂÊÁÂÂÌÌÓÂ (Ë
‚ÌÛÚËÁÂÂÌÌÓÂ) Ó·ÏÂÌÌÓÂ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ, ÎÓ-
Í‡Î¸Ì‡fl ‡ÌËÁÓÚÓÔËfl, ÓÔËÒ˚‚‡ÂÚÒfl Ú‡Í Ì‡Á˚‚‡Â-
ÏÓÈ ÏÓ‰ÂÎ¸˛ ÒÎÛ˜‡ÈÌÓÈ ‡ÌËÁÓÚÓÔËË [1–4]. ëÎÛ-
˜‡ÈÌ‡fl ‡ÌËÁÓÚÓÔËfl ÔË‚Ó‰ËÚ Í ‡ÁÛ¯ÂÌË˛ ÙÂ-
ÓÏ‡„ÌËÚÌÓ„Ó ‰‡Î¸ÌÂ„Ó ÔÓfl‰Í‡, ÌÓ, ·Î‡„Ó‰‡fl
Ó·ÏÂÌÌÓÏÛ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ë˛, Ì‡ ı‡‡ÍÚÂÌ˚ı ‰ÎË-
Ì‡ı Ï‡„ÌËÚÌÓÈ ÓËÂÌÚ‡ˆËÓÌÌÓÈ ÍÓ„ÂÂÌÚÌÓÒÚË
(RL) ÙÂÓÏ‡„ÌËÚÌ˚È ÔÓfl‰ÓÍ ÒÓı‡ÌflÂÚÒfl. ëÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓ, ‚ Ì‡ÌÓÏ‡„ÌÂÚËÍ‡ı ÓÒÌÓ‚ÌÓÈ Ó·˙ÂÍÚ
ËÒÒÎÂ‰Ó‚‡ÌËfl – ˝ÚÓ ÒÚÓı‡ÒÚË˜ÂÒÍËÈ ‰ÓÏÂÌ, Ò‡ÏÓ-
ÔÓËÁ‚ÓÎ¸ÌÓ Ó·‡ÁÓ‚‡ÌÌ˚È ·ÓÎ¸¯ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ
˜‡ÒÚËˆ, Ú‡Í Í‡Í Ëı Ï‡ÍÓÒÍÓÔË˜ÂÒÍËÂ Ï‡„ÌËÚÌ˚Â
ı‡‡ÍÚÂËÒÚËÍË Ó·ÛÒÎÓ‚ÎÂÌ˚ ‡ÁÏÂÓÏ Ë ‡ÌËÁÓ-
ÚÓÔËÂÈ ˝ÚËı ‰ÓÏÂÌÓ‚. àÏÂÌÌÓ ˝ÚË ‰‚Â ‚ÂÎË˜ËÌ˚
‰ÓÎÊÌ˚ ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÓÔÂ‰ÂÎflÚ¸ ̋ ÍÒÔÂËÏÂÌ-
Ú‡ÚÓ˚, ËÁÛ˜‡˛˘ËÂ Ï‡„ÌËÚÌ˚Â Ì‡ÌÓÒÚÛÍÚÛ˚.

2. èË‚Â‰ÂÏ ÚÂÓÂÚË˜ÂÒÍÓÂ Ó·ÓÒÌÓ‚‡ÌËÂ ÔÂ‰-
Î‡„‡ÂÏÓÈ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ÏÂÚÓ‰ËÍË. Ç Ì‡ÌÓ-
Ï‡„ÌÂÚËÍ‡ı ÌÂÓ‰ÌÓÓ‰ÌÓÂ ÒÓÒÚÓflÌËÂ ÓËÂÌÚ‡ˆËË

Ï‡„ÌËÚÌÓ„Ó ÏÓÏÂÌÚ‡ ( ) ÓÔÂ‰ÂÎflÂÚÒfl ÍÓÂÎfl-

ˆËÓÌÌÓÈ ÙÛÌÍˆËÂÈ Km( ), ÍÓÚÓ‡fl ÏÓÊÂÚ ·˚Ú¸ ‚˚-

‡ÊÂÌ‡ ˜ÂÂÁ ÍÓÂÎflˆËÓÌÌÛ˛ ÙÛÌÍˆË˛ K( )
ÓËÂÌÚ‡ˆËË ÓÒÂÈ ÎÓÍ‡Î¸ÌÓÈ ‡ÌËÁÓÚÓÔËË:
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→

r
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(1)

á‰ÂÒ¸ K – ˝ÙÙÂÍÚË‚Ì‡fl ˝ÌÂ„Ëfl ‡ÌËÁÓÚÓÔËË, A –
‚ÂÎË˜ËÌ‡ Ó·ÏÂÌÌÓ„Ó ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl, kH =
= (MH/2A)1/2 – ‚ÓÎÌÓ‚ÓÂ ˜ËÒÎÓ Ó·ÏÂÌÌ˚ı ÍÓÂÎfl-
ˆËÈ, H – ‚ÌÂ¯ÌÂÂ Ï‡„ÌËÚÌÓÂ ÔÓÎÂ.

ÖÒÎË ‚ Í‡˜ÂÒÚ‚Â ÏÓ‰ÂÎËÛ˛˘ÂÈ ÍÓÂÎflˆËÓÌ-
ÌÓÈ ÙÛÌÍˆËË ‚˚·‡Ú¸ ˝ÍÒÔÓÌÂÌÚÛ exp(–r/Rc), ÚÓ
Ï‡„ÌËÚÌ‡fl ÍÓÂÎflˆËÓÌÌ‡fl ÙÛÌÍˆËfl ‚˚˜ËÒÎflÂÚÒfl
ÚÓ˜ÌÓ ÔË Î˛·ÓÈ ÏÂÌÓÒÚË Ï‡„ÌËÚÌÓÈ ÒËÒÚÂÏ˚ [2,
5]. èË‚Â‰ÂÏ ‡ÒËÏÔÚÓÚ˚ Km( ), ÓÒÚ‡˛˘ËÂÒfl ÌÂËÁ-
ÏÂÌÌ˚ÏË ÔË Î˛·ÓÈ ÏÓ‰ÂÎ¸ÌÓÈ ÍÓÂÎflˆËÓÌÌÓÈ
ÙÛÌÍˆËË ËÁ ÍÎ‡ÒÒ‡ ÏÓÌÓÚÓÌÌÓ Û·˚‚‡˛˘Ëı:

(2)

á‰ÂÒ¸ Ha = 2K/Ms – ÔÓÎÂ ÎÓÍ‡Î¸ÌÓÈ ‡ÌËÁÓÚÓÔËË;
a – ÒËÏÏÂÚËÈÌ˚È ÍÓ˝ÙÙËˆËÂÌÚ, ‡‚Ì˚È ‰Îfl

Ó‰ÌÓÓÒÌÓÈ ‡ÌËÁÓÚÓÔËË 1/151/2; HR = 2A/Ms , HL =

= 2A/Ms  – ÍÓÂÎflˆËÓÌÌ˚Â ÔÓÎfl; 2Rc – ‡ÁÏÂ
ÁÂÌ‡; 2RL – ‡ÁÏÂ ÒÚÓı‡ÒÚË˜ÂÒÍÓ„Ó ‰ÓÏÂÌ‡; d –
‡ÁÏÂÌÓÒÚ¸ ÒËÒÚÂÏ˚ Ó·ÏÂÌÌÓ-Ò‚flÁ‡ÌÌ˚ı ÙÂÓ-
Ï‡„ÌËÚÌ˚ı Ì‡ÌÓ˜‡ÒÚËˆ. èÓÎÂ Ï‡ÍÓÒÍÓÔË˜ÂÒÍÓÈ
‡ÌËÁÓÚÓÔËË ‚ ÒÚÓı‡ÒÚË˜ÂÒÍÓÏ ‰ÓÏÂÌÂ ÓÔÂ‰ÂÎfl-
ÂÚÒfl ‚˚‡ÊÂÌËÂÏ

(3)
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Ha〈 〉 L = Ha HL/HR( )d /4 = Ha Rc/RL( )d /2 = Ha/ N ,
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ËÒı‡ÍÓ‚, ÍÓÏÓ„ÓˆÂ‚

„‰Â N – ˜ËÒÎÓ Ì‡ÌÓ˜‡ÒÚËˆ ‚ ÒÚÓı‡ÒÚË˜ÂÒÍÓÏ ‰Ó-
ÏÂÌÂ.

å‡„ÌËÚÌ‡fl ÍÓÂÎflˆËÓÌÌ‡fl ÙÛÌÍˆËfl Km(r) ı‡-
‡ÍÚÂËÁÛÂÚÒfl ‰ËÒÔÂÒËÂÈ Km(0) Ë Ï‡„ÌËÚÌ˚Ï ÍÓ-
ÂÎflˆËÓÌÌ˚Ï ‡‰ËÛÒÓÏ Rm. ÇË‰ÌÓ, ˜ÚÓ ‚ ÓÍÂÒÚÌÓ-
ÒÚË HR ÔÓËÒıÓ‰ËÚ ËÁÏÂÌÂÌËÂ ı‡‡ÍÚÂ‡ Á‡‚ËÒËÏÓ-
ÒÚË Km(0) Ë Rm ÓÚ ÔÓÎfl. éÚÏÂÚËÏ Ú‡ÍÊÂ, ˜ÚÓ
ÏÂÌÓÒÚ¸ ÒÔËÌÓ‚ÓÈ ÒËÒÚÂÏ˚ ÔÓfl‚ÎflÂÚÒfl ‚ ‰ËÒÔÂ-
ÒËË Km(0), ‡ ÌÂ ‚ ÍÓÂÎflˆËÓÌÌÓÏ ‡‰ËÛÒÂ Rm.

çËÁÍÓÔÓÎÂ‚˚Â ˝ÙÙÂÍÚ˚, Ó·ÛÒÎÓ‚ÎÂÌÌ˚Â Ó·‡-
ÁÓ‚‡ÌËÂÏ ÒÚÓı‡ÒÚË˜ÂÒÍËı ‰ÓÏÂÌÓ‚, ‚ ‚˚‡ÊÂÌËË
(2) fl‚ÌÓ ÌÂ ÔÓfl‚Îfl˛ÚÒfl, Ë ÓÌÓ ÔÂÂÒÚ‡ÂÚ ·˚Ú¸
ÒÔ‡‚Â‰ÎË‚˚Ï ‚ Ó·Î‡ÒÚË Ï‡Î˚ı ÔÓÎÂÈ. á‰ÂÒ¸ ÍÓ-
ÂÎflˆËÓÌÌ˚Â Ò‚ÓÈÒÚ‚‡ ÏÓ„ÛÚ ·˚Ú¸ ÓÔÂ‰ÂÎÂÌ˚
˜ËÒÎÂÌÌ˚ÏË ÏÂÚÓ‰‡ÏË. Ç [6] ·˚ÎË ‡ÒÒ˜ËÚ‡Ì˚
ÍÓÂÎflˆËÓÌÌ‡fl ÙÛÌÍˆËfl Km(r) Ë ÍÓÂÎflˆËÓÌÌ˚È
‡‰ËÛÒ Rm(H) ‰Îfl ˆÂÔÓ˜ÍË Ó·ÏÂÌÌÓ-Ò‚flÁ‡ÌÌ˚ı ÁÂ-
ÂÌ ÒÓ ÒÎÛ˜‡ÈÌÓÈ ‡ÌËÁÓÚÓÔËÂÈ. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ
‚ Ï‡Î˚ı Ë ÌÛÎÂ‚˚ı ÔÓÎflı ÓÒÌÓ‚Ì˚Â Ô‡‡ÏÂÚ˚
ÍÓÂÎflˆËÓÌÌÓÈ ÙÛÌÍˆËË Km(r) ÒÚÂÏflÚÒfl Í ‚ÔÓÎ-
ÌÂ ÓÔÂ‰ÂÎÂÌÌ˚Ï ‚ÂÎË˜ËÌ‡Ï:

(4)

á‰ÂÒ¸ ÔÓÒÚÓflÌÌ‡fl ε ÓÔÂ‰ÂÎflÂÚÒfl ÓÚÌÓ¯ÂÌËÂÏ Ó·-
ÏÂÌÌÓÈ ˝ÌÂ„ËË ÒÚÓı‡ÒÚË˜ÂÒÍÓ„Ó ‰ÓÏÂÌ‡ Í Â„Ó
˝ÌÂ„ËË ‡ÌËÁÓÚÓÔËË Ë Ë‰ÂÌÚËÙËˆËÛÂÚ ÔÓÌflÚËÂ
Ì‡ÌÓÒÚÛÍÚÛËÓ‚‡ÌÌÓ„Ó ÙÂÓÏ‡„ÌÂÚËÍ‡ ÌÂ‡-
‚ÂÌÒÚ‚ÓÏ: Rc < ε–1/2(A/K)1/2.

ç‡ ËÒ. 1 ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Í‡˜ÂÒÚ‚ÂÌÌ‡fl Á‡‚ËÒË-
ÏÓÒÚ¸ Rm(Rc, H). ÇË‰ÌÓ, ˜ÚÓ ‚ ÓÍÂÒÚÌÓÒÚË ÔÓÎÂÈ
HL, HR ÔÓËÒıÓ‰ËÚ ÔËÌˆËÔË‡Î¸ÌÓÂ ËÁÏÂÌÂÌËÂ ÍÓ-

ÂÎflˆËÓÌÌ˚ı Ò‚ÓÈÒÚ‚ ( ), ˜ÚÓ ÔÓfl‚ÎflÂÚÒfl ‚ ËÁ-
ÏÂÌÂÌËË fl‰‡ ÙËÁË˜ÂÒÍËı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ, ÍÓÚÓ-
˚Â ÏÓ„ÛÚ Â„ËÒÚËÓ‚‡Ú¸Òfl ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓ.

3. ç‡ ËÒ. 2 ‚ ‰‚ÓÈÌ˚ı ÎÓ„‡ËÙÏË˜ÂÒÍËı ÍÓÓ-
‰ËÌ‡Ú‡ı ÔË‚Â‰ÂÌ Ó·‡ÚËÏ˚È Û˜‡ÒÚÓÍ ÍË‚ÓÈ Ì‡-
Ï‡„ÌË˜Ë‚‡ÌËfl å(ç) ÙÓÎ¸„Ë Ì‡ÌÓÍËÒÚ‡ÎÎË˜ÂÒÍÓ-
„Ó ÒÔÎ‡‚‡ FeSiBNbCu (Vitroperm).

ÑËÒÔÂÒËfl Km(0) = dm(H) ÓÔÂ‰ÂÎflÂÚ Á‡ÍÓÌ ÔË-
·ÎËÊÂÌËfl Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË Í Ì‡Ò˚˘ÂÌË˛: 〈M〉z/Ms ≈
≈ 1 – dm(H). ÇË‰ÌÓ, ˜ÚÓ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì‡fl ÍË‚‡fl
M(H) ıÓÓ¯Ó ÓÔËÒ˚‚‡ÂÚÒfl ‚˚‡ÊÂÌËÂÏ (2), ‚ ÍÓÚÓ-
ÓÏ d = 3: c ÛÏÂÌ¸¯ÂÌËÂÏ H ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ Ì‡-
·Î˛‰‡ÂÚÒfl ‚˚ÒÓÍÓÔÓÎÂ‚‡fl ‡ÍÛÎÓ‚ÒÍ‡fl Á‡‚ËÒË-
ÏÓÒÚ¸ ∆M ~ H–2 Ë ÍÓÓÔÂ‡ÚË‚Ì‡fl Á‡‚ËÒËÏÓÒÚ¸ ∆M ~
~ H–1/2. èÛÌÍÚËÌ‡fl ÍË‚‡fl Ì‡ ËÒ. 2 ÛÍ‡Á˚‚‡ÂÚ Ì‡
ÔÂÂÒÂ˜ÂÌËÂ ‡ÒËÏÔÚÓÚ ‚˚‡ÊÂÌËfl (2) Ë ÌËÁÍÓÔÓÎÂ-
‚ÓÈ Á‡‚ËÒËÏÓÒÚË ∆M ~ H–2 ‚˚‡ÊÂÌËfl (4) ‚ ÒÎÛ˜‡Â
ÙÓÏËÓ‚‡ÌËfl ‚ Ì‡ÌÓÏ‡„ÌÂÚËÍÂ Ò‡ÏÓÒÓ„Î‡ÒÓ‚‡Ì-
ÌÓ„Ó ÒÚÓı‡ÒÚË˜ÂÒÍÓ„Ó Ï‡„ÌËÚÌÓ„Ó ‰ÓÏÂÌ‡ RL (ÚÓ˜-
Í‡ B). í‡ÍËÂ ÍË‚˚Â Ì‡·Î˛‰‡ÎË ‚ [7, 8]. çËÁÍÓÔÓ-
ÎÂ‚‡fl Á‡‚ËÒËÏÓÒÚ¸ ∆M ~ H–2 ‚ Ì‡ÌÓÍËÒÚ‡ÎÎË˜Â-
ÒÍÓÏ ÒÔÎ‡‚Â (ËÒ. 2) ÛÍ‡Á˚‚‡ÂÚ Ì‡ Â„ËÒÚ‡ˆË˛ ‚
˝ÚÓÏ ÒÔÎ‡‚Â ÒÚÓı‡ÒÚË˜ÂÒÍÓ„Ó ‰ÓÏÂÌ‡  (ÚÓ˜Í‡ B'),
Ì‡‚flÁ‡ÌÌÓ„Ó ÓÒÓ·ÂÌÌÓÒÚflÏË ÏËÍÓÒÚÛÍÚÛ˚ Ì‡-
ÌÓÍËÒÚ‡ÎÎË˜ÂÒÍÓ„Ó ÒÔÎ‡‚‡:  < RL – ÁÂÌ‡ ÒÓ·Ë-
‡˛ÚÒfl ‚ ·ÎÓÍË, „‡ÌËˆ˚ ÏÂÊ‰Û ·ÎÓÍ‡ÏË ÒÓ‰ÂÊ‡Ú
‚ÂÒ¸ ËÁ·˚ÚÓ˜Ì˚È Ó·˙ÂÏ.

Km r( )
a Ha〈 〉 L( )2

HL
2

------------------------- a2

ε2
-----= r/RL–( ), Hexp HL;<=

Km r( )
a Ha〈 〉 L( )2

H2
------------------------- r/RL–( ), Hexp HL.>=

M
→

x
→

RL'

RL'

HR
HL

HRc

Rc'

Rm

RL

δ/ ε

êËÒ. 1. ä‡˜ÂÒÚ‚ÂÌÌ‡fl Á‡‚ËÒËÏÓÒÚ¸ Ï‡„ÌËÚÌÓ„Ó ÍÓÂ-
ÎflˆËÓÌÌÓ„Ó ‡‰ËÛÒ‡ Rm ÓÚ “ÒÚÛÍÚÛÌÓ„Ó ÍÓÂÎflˆË-
ÓÌÌÓ„Ó ‡‰ËÛÒ‡” – ÍÓÂÎflˆËÓÌÌÓ„Ó ‡‰ËÛÒ‡ ÎÓÍ‡Î¸-
ÌÓÈ Ï‡„ÌËÚÌÓÈ ‡ÌËÁÓÚÓÔËË Rc Ë ‚ÂÎË˜ËÌ˚ ‚ÌÂ¯ÌÂ„Ó
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êËÒ. 2. á‡‚ËÒËÏÓÒÚ¸ ‰ËÒÔÂÒËË Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË
∆M/Ms ÎÂÌÚ˚ Ì‡ÌÓÍËÒÚ‡ÎÎË˜ÂÒÍÓ„Ó ÒÔÎ‡‚‡
Fe73Si16B7Nb3Cu1 (Vitroperm); T = 4 ä. ç‡ ‚ÒÚ‡‚ÍÂ – Á‡-
‚ËÒËÏÓÒÚ¸ Hc ÓÚ ‚ÂÎË˜ËÌ˚ Rc/δ ‰Îfl Ì‡ÌÓÒÚÛÍÚÛËÓ-
‚‡ÌÌ˚ı ÙÂÓÏ‡„ÌËÚÌ˚ı ÒÔÎ‡‚Ó‚ (1 – ÍÓÏÔ‡ÍÚËÓ‚‡Ì-
ÌÓÂ Ì‡ÌÓÍËÒÚ‡ÎÎË˜ÂÒÍÓÂ (çä) Fe, 2 – ÍÓÏÔ‡ÍÚËÓ‚‡Ì-
ÌÓÂ çä Fe; 3 – ‡ÏÓÙÌ˚È (ÄÏ) ÒÔÎ‡‚ Fe74Dy6B20; 4 –
ÔÓÍ˚ÚËÂ ÄÏ ÒÔÎ‡‚‡ ëÓ90P10; 5 – ÔÎÂÌÍ‡ çä ÒÔÎ‡‚‡
Fe(C) (ËÒıÓ‰Ì.); 6 – ÚÓ ÊÂ (TÓÚÊ = 200°ë); 7 – ÚÓ ÊÂ (TÓÚÊ =
= 400°ë); 8 – ÔÎÂÌÍË çä ÒÔÎ‡‚‡ NiFe(P); 9 – ÎÂÌÚ‡ çä
ÒÔÎ‡‚‡ Fe73Si16B7Nb3Cu1 (Vitroperm)).
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ç‡ ‚ÒÚ‡‚ÍÂ Í ËÒ. 2 ÔË‚Â‰ÂÌ‡ Á‡‚ËÒËÏÓÒÚ¸ ÍÓ-
˝ˆËÚË‚ÌÓ„Ó ÔÓÎfl Hc/aHa ÓÚ ‚ÂÎË˜ËÌ˚ Rc/δ ‚ ‰‚ÓÈ-
Ì˚ı ÎÓ„‡ËÙÏË˜ÂÒÍËı ÍÓÓ‰ËÌ‡Ú‡ı ‰Îfl fl‰‡ Ì‡ÌÓ-
ÒÚÛÍÚÛËÓ‚‡ÌÌ˚ı ÙÂÓÏ‡„ÌËÚÌ˚ı ÒÔÎ‡‚Ó‚.
ùÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ÚÓ˜ÍË Á‰ÂÒ¸ ıÓÓ¯Ó ÛÍÎ‡‰˚-
‚‡˛ÚÒfl Ì‡ ÒÚÂÔÂÌÌÛ˛ Á‡‚ËÒËÏÓÒÚ¸ Hc/aHa ~ (Rc/δ)6. 

Ç Á‡ÍÎ˛˜ÂÌËÂ ÓÚÏÂÚËÏ, ˜ÚÓ ı‡‡ÍÚÂËÒÚËÍË
ÏËÍÓÏ‡„ÌËÚÌÓÈ ÒÚÛÍÚÛ˚ Ì‡ÌÓÒÚÛÍÚÛËÓ‚‡Ì-
Ì˚ı ÙÂÓÏ‡„ÌÂÚËÍÓ‚ ÏÓ„ÛÚ ·˚Ú¸ ÓÔÂ‰ÂÎÂÌ˚ ËÁ
ÍË‚˚ı ÔË·ÎËÊÂÌËfl Ì‡Ï‡„ÌË˜ÂÌÌÓÒÚË Í Ì‡Ò˚˘Â-
ÌË˛.
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