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ÉÎÓ·‡Î¸Ì˚Â ‡ÚÚ‡ÍÚÓ˚ ‡‚ÚÓÌÓÏÌÓÈ Ë ÌÂ‡‚ÚÓ-
ÌÓÏÌÓÈ 2D ÒËÒÚÂÏ˚ ç‡‚¸Â–ëÚÓÍÒ‡ (çë) ·˚ÎË
ËÁÛ˜ÂÌ˚ ‚Ó ÏÌÓ„Ëı ÒÚ‡Ú¸flı Ë ÍÌË„‡ı (ÒÏ. [1–3] Ë
ˆËÚËÛÂÏÛ˛ Ú‡Ï ÎËÚÂ‡ÚÛÛ). ÇÓÔÓÒ˚ „ÓÏÓ„ÂÌË-
Á‡ˆËË Ë ÛÒÂ‰ÌÂÌËfl „ÎÓ·‡Î¸Ì˚ı ‡ÚÚ‡ÍÚÓÓ‚ 2D
ÒËÒÚÂÏ˚ çë Ë ‰Û„Ëı Û‡‚ÌÂÌËÈ Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ
ÙËÁËÍË, ÒÓ‰ÂÊ‡˘Ëı ·˚ÒÚÓ ÓÒˆËÎÎËÛ˛˘ËÂ ˜ÎÂ-
Ì˚, Ú‡ÍÊÂ ·˚ÎË ËÒÒÎÂ‰Ó‚‡Ì˚ ‚Ó ÏÌÓ„Ëı ÔÛ·ÎËÍ‡-
ˆËflı (ÒÏ., Ì‡ÔËÏÂ, [5–9]). 

Ç Ì‡ÒÚÓfl˘ÂÏ ÒÓÓ·˘ÂÌËË ËÁÛ˜‡ÂÚÒfl „ÎÓ·‡Î¸Ì˚È
‡ÚÚ‡ÍÚÓ 
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 ÌÂ‡‚ÚÓÌÓÏÌÓÈ 2D ÒËÒÚÂÏ˚ çë ‚Ë‰‡ 
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‚ ÍÓÚÓÓÈ Ò ÔÓÏÓ˘¸˛ ÒÚ‡Ì‰‡ÚÌÓ„Ó ÏÂÚÓ‰‡ ËÒ-
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 Ì‡ ÔÓÒÚ‡ÌÒÚ‚Ó 
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. ÇÏÂÒÚÂ Ò ÔÓÒÚ‡Ì-
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 ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl ·ÓÎÂÂ „Î‡‰ÍÓÂ ÔÓÒÚ‡Ì-
ÒÚ‚Ó 
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 fl‚Îfl˛ÚÒfl Á‡Ï˚Í‡ÌËfl-

ÏË ÎËÌÂÈÌÓ„Ó ÔÓÒÚ‡ÌÒÚ‚‡ 
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 (ÒÏ. [10–12, 2, 13]). Ç ÒË-
ÒÚÂÏÂ (1) 
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ÏÂÚ. ÇÌÂ¯Ì˛˛ ÒËÎÛ Ó·ÓÁÌ‡˜ËÏ ˜ÂÂÁ 
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èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ̃ ÚÓ 
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„‰Â ÔÓÒÚ‡ÌÒÚ‚Ó 
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z2) ∈ �z,
ÔË˜ÂÏ ÙÛÌÍˆËfl ϕ(z) = (ϕ1(z), ϕ2(z)) ∈ Z, ÂÒÎË

||ϕ(·)  := ϕ(ζ1, ζ2)|2dζ1dζ2 < +∞. 

ä‡Í ËÁ‚ÂÒÚÌÓ, 

(4)

„‰Â ÍÓÌÒÚ‡ÌÚÛ c1 = c0 ÏÓÊÌÓ, Ì‡ÔËÏÂ, ‚ÁflÚ¸ ËÁ
ËÁ‚ÂÒÚÌÓ„Ó ÌÂ‡‚ÂÌÒÚ‚‡ ã‡‰˚ÊÂÌÒÍÓÈ || f  ≤
≤ c0| f |1/2|∇f |1/2, ÍÓÚÓÓÂ ‚˚ÔÓÎÌÂÌÓ ÔË ‚ÒÂı f ∈
∈ (Ω) [10, 12, 13]. Ç ÌÂ‡‚ÂÌÒÚ‚Â (4) ˜ÂÂÁ V'
Ó·ÓÁÌ‡˜ÂÌÓ ÔÓÒÚ‡ÌÒÚ‚Ó, ÒÓÔflÊÂÌÌÓÂ Í V.

èË Î˛·ÓÏ ÙËÍÒËÓ‚‡ÌÌÓÏ ε > 0 Á‡‰‡˜‡ äÓ¯Ë
‰Îfl ÒËÒÚÂÏ˚ (1) Ò Ì‡˜‡Î¸Ì˚Ï ÛÒÎÓ‚ËÂÏ 

(5)

ËÏÂÂÚ, Ë ÔËÚÓÏ Â‰ËÌÒÚ‚ÂÌÌÓÂ, Â¯ÂÌËÂ ‚ ÒÎ‡·ÓÏ

ÒÏ˚ÒÎÂ, ÚÓ˜ÌÂÂ, u(t) ∈ C(�τ; H) (�τ; V), ∂tu ∈

∈ (�τ;V'), „‰Â �τ = [τ, +∞) (ÒÏ. [10, 12, 2, 3]). ùÚÓ
Â¯ÂÌËÂ u(t) Û‰Ó‚ÎÂÚ‚ÓflÂÚ ˝ÌÂ„ÂÚË˜ÂÒÍÓÏÛ ‡-
‚ÂÌÒÚ‚Û

(6)

àÁ ‡‚ÂÌÒÚ‚‡ (6) Ò ÔÓÏÓ˘¸˛ ÒÚ‡Ì‰‡ÚÌ˚ı ÔÂÓ·-
‡ÁÓ‚‡ÌËÈ ÔÓÎÛ˜‡ÂÏ ÒÎÂ‰Û˛˘ËÂ ÌÂ‡‚ÂÌÒÚ‚‡ ‰Îfl
ÒÎ‡·˚ı Â¯ÂÌËÈ u(t) ÒËÒÚÂÏ˚ (1): 

(7)
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(8)

„‰Â D = 1 +  Ë λ1 Ó·ÓÁÌ‡˜‡ÂÚ ÔÂ‚ÓÂ ÒÓ·-

ÒÚ‚ÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ ÓÔÂ‡ÚÓ‡ ëÚÓÍÒ‡ L.

ÖÒÎË ÙÛÌÍˆËË g0(x, t) Ë g1(z, t) fl‚Îfl˛ÚÒfl Ú‡ÌÒ-
ÎflˆËÓÌÌÓ-Ó„‡ÌË˜ÂÌÌ˚ÏË, Ú.Â. ‚˚ÔÓÎÌÂÌ˚ ÛÒÎÓ-
‚Ëfl (2) Ë (3), ÚÓ Û‡‚ÌÂÌËÂ (1) ÔÓÓÊ‰‡ÂÚ ÔÓˆÂÒÒ
{Uε(t, τ)} := {Uε(t, τ), t ≥ τ, τ ∈ �}, ‰ÂÈÒÚ‚Û˛˘ËÈ ‚
H ÔÓ ÙÓÏÛÎÂ Uε(t, τ)uτ = u(t), t ≥ τ, „‰Â uτ ∈ H, ‡ u(t) –
Â¯ÂÌËÂ Û‡‚ÌÂÌËfl (1), ÍÓÚÓÓÂ Û‰Ó‚ÎÂÚ‚ÓflÂÚ Ì‡-
˜‡Î¸ÌÓÏÛ ÛÒÎÓ‚Ë˛ (5). ùÚÓÚ ÔÓˆÂÒÒ {Uε(t, τ)} ËÏÂÂÚ
‡‚ÌÓÏÂÌ˚È (ÔÓ τ ∈ �) „ÎÓ·‡Î¸Ì˚È ‡ÚÚ‡ÍÚÓ
�ε, Ó„‡ÌË˜ÂÌÌ˚È ÔÓ ÌÓÏÂ ÔÓÒÚ‡ÌÒÚ‚ H Ë V
ÔË Î˛·ÓÏ ÙËÍÒËÓ‚‡ÌÌÓÏ ε > 0. ë ÔÓÏÓ˘¸˛ (7)
Ë (8) ‰ÓÍ‡Á‡ÌÓ, ˜ÚÓ 

(9)

ÔË˜ÂÏ ÍÓÌÒÚ‡ÌÚ˚ C0 Ë C1 ÌÂ Á‡‚ËÒflÚ ÓÚ ε Ë ρ.
àÁ (9) ÒÎÂ‰ÛÂÚ, ˜ÚÓ ‡ÁÏÂ˚ ‚ H ‡ÚÚ‡ÍÚÓ‡ �ε

ÏÓ„ÛÚ ÒÚÂÏËÚ¸Òfl Í ·ÂÒÍÓÌÂ˜ÌÓÒÚË ÔË ε → 0+. 

ç‡fl‰Û Ò ËÒıÓ‰ÌÓÈ ÒËÒÚÂÏÓÈ çë (1) ‡ÒÒÏ‡ÚË-
‚‡ÂÚÒfl “ÔÂ‰ÂÎ¸Ì‡fl'' ÒËÒÚÂÏ‡ 

(10)

ùÚÓ Û‡‚ÌÂÌËÂ Ú‡ÍÊÂ ÔÓÓÊ‰‡ÂÚ ÔÓˆÂÒÒ {U0(t,
τ)}, ‰ÂÈÒÚ‚Û˛˘ËÈ ‚ H ÔÓ ÙÓÏÛÎÂ U0(t, τ)uτ = u(t),
t ≥ τ, „‰Â u(t) – Â¯ÂÌËÂ (10) Ò Ì‡˜‡Î¸Ì˚Ï ÛÒÎÓ‚ËÂÏ
u(τ) = uτ. èÓˆÂÒÒ {U0(t, τ)} ËÏÂÂÚ „ÎÓ·‡Î¸Ì˚È ‡Ú-
Ú‡ÍÚÓ �0, Ó„‡ÌË˜ÂÌÌ˚È ÔÓ ÌÓÏÂ ÔÓÒÚ‡ÌÒÚ‚
H Ë V, Ë ‚ ˜‡ÒÚÌÓÒÚË |�0| ≤ C0 (Ò. Ò (9)). 

èÛÒÚ¸ ÚÂÔÂ¸ ÙÛÌÍˆËfl g1(z, t) ‰ÓÔÛÒÍ‡ÂÚ ÒÎÂ‰Û-
˛˘ÂÂ ‰Ë‚Â„ÂÌÚÌÓÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ ÔÓ ÔÂÂÏÂÌ-
ÌÓÈ z:

(11)

ÔË˜ÂÏ ÙÛÌÍˆËË Gj(z, t) ∈ (�; Z), Gj(z, t) ∈

∈ (�; Z) ÔË j = 1, 2, Ú.Â. ÓÌË Û‰Ó‚ÎÂÚ‚Ófl˛Ú

ÛÒÎÓ‚ËflÏ ÍÓÌÂ˜ÌÓÒÚË ÌÓÏ˚ ‚ (�; Z) ÚËÔ‡ (3). 

í Â Ó  Â Ï ‡  1. èË ‚˚ÔÓÎÌÂÌËË ‰Ë‚Â„ÂÌÚÌÓ-
„Ó ÛÒÎÓ‚Ëfl (11) „ÎÓ·‡Î¸Ì˚È ‡ÚÚ‡ÍÚÓ �ε ‡‚-
ÌÓÏÂÌÓ (ÔÓ ε) Ó„‡ÌË˜ÂÌ ‚ H: 

(12)
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∂tu νLu B u u,( )+ + g0 x t,( ),=

div u 0, u ∂Ω 0.= =
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, t �,∈ ∈

L2
b ∂z j
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b
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b

�ε
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(á‡ÏÂÚËÏ, ˜ÚÓ ÏÌÓÊÂÒÚ‚Ó �ε ÏÓÊÂÚ ÌÂ ·˚Ú¸ ‡‚-
ÌÓÏÂÌÓ Ó„‡ÌË˜ÂÌÌ˚Ï ÔÓ ε ‚ ÌÓÏÂ ÔÓÒÚ‡Ì-
ÒÚ‚‡ V ‰‡ÊÂ ÔË ‚˚ÔÓÎÌÂÌËË ÛÒÎÓ‚Ëfl (11).) 

àÁÛ˜‡ÂÚÒfl ÓÚÍÎÓÌÂÌËÂ w(x, t) = uε(x, t) – u0(x, t)
Â¯ÂÌËfl uε(x, t) Û‡‚ÌÂÌËfl (1) ÓÚ Â¯ÂÌËfl u0(x, t)
Û‡‚ÌÂÌËfl (10), ÍÓÚÓ˚Â Û‰Ó‚ÎÂÚ‚Ófl˛Ú Ó‰ËÌ‡ÍÓ-
‚˚Ï Ì‡˜‡Î¸Ì˚Ï ÛÒÎÓ‚ËflÏ uε(x, τ) = u0(x, τ). 

í Â Ó  Â Ï ‡  2. ÖÒÎË ÙÛÌÍˆËfl g1(z, t) ‰ÓÔÛÒÍ‡ÂÚ
‰Ë‚Â„ÂÌÚÌÓÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ (11), ÚÓ ËÏÂÂÚ ÏÂ-
ÒÚÓ ÒÎÂ‰Û˛˘‡fl ÓˆÂÌÍ‡ ‰Îfl ÌÓÏ˚ ‚ H ÙÛÌÍˆËË
w(x, t): 

(13)

„‰Â ÍÓÌÒÚ‡ÌÚ˚ C Ë r ÌÂ Á‡‚ËÒflÚ ÓÚ ε Ë 0 ≤ ρ ≤ 1. 

îÛÌÍˆËfl g0(x, t) Ì‡Á˚‚‡ÂÚÒfl Ú‡ÌÒÎflˆËÓÌÌÓ-ÍÓÏ-

Ô‡ÍÚÌÓÈ (Ú.Í.) ‚ ÔÓÒÚ‡ÌÒÚ‚Â (�; H), ÂÒÎË ÒÂÏÂÈ-
ÒÚ‚Ó Î˛·˚ı ÂÂ Ò‰‚Ë„Ó‚ ÔÓ t: {g0(x, t + h) | h ∈ R} Ó·‡-
ÁÛÂÚ ÔÂ‰ÍÓÏÔ‡ÍÚÌÓÂ ÏÌÓÊÂÒÚ‚Ó ‚ ÔÓÒÚ‡ÌÒÚ‚Â

(�; H), ÒÌ‡·ÊÂÌÌÓÏ ÚÓÔÓÎÓ„ËÂÈ ÎÓÍ‡Î¸ÌÓÈ
ÒıÓ‰ËÏÓÒÚË ÔÓ ÌÓÏÂ ÔÓÒÚ‡ÌÒÚ‚ L2(–M, M; H)
ÔË Î˛·ÓÏ M > 0. ÄÌ‡ÎÓ„Ë˜ÌÓ ÓÔÂ‰ÂÎflÂÚÒfl Ú.Í.

ÙÛÌÍˆËË g1(z, t) ‚ ÔÓÒÚ‡ÌÒÚ‚Â (�; Z), ÔË˜ÂÏ
H ÒÎÂ‰ÛÂÚ Á‡ÏÂÌËÚ¸ Ì‡ ÔÓÒÚ‡ÌÒÚ‚Ó Z. Ç [3] ÔË-
‚Â‰ÂÌ˚ ÌÂÓ·ıÓ‰ËÏ˚Â Ë ‰ÓÒÚ‡ÚÓ˜Ì˚Â ÛÒÎÓ‚Ëfl
Ú‡ÌÒÎflˆËÓÌÌÓÈ ÍÓÏÔ‡ÍÚÌÓÒÚË ÙÛÌÍˆËÈ ÒÓ ÁÌ‡˜Â-
ÌËflÏË ‚ ‡ÁÎË˜Ì˚ı ÙÛÌÍˆËÓÌ‡Î¸Ì˚ı ÔÓÒÚ‡Ì-
ÒÚ‚‡ı. éÚÏÂÚËÏ, ˜ÚÓ ÙÛÌÍˆËË, ÔÓ˜ÚË ÔÂËÓ‰Ë˜Â-
ÒÍËÂ (Ô.Ô.) ÔÓ t, ÒÓ ÁÌ‡˜ÂÌËflÏË ‚ ·‡Ì‡ıÓ‚ÓÏ ÔÓ-
ÒÚ‡ÌÒÚ‚Â E fl‚Îfl˛ÚÒfl Ú.Í.. ‚ ÔÓÒÚ‡ÌÒÚ‚Â Cb(�;

E), ‡ ÁÌ‡˜ËÚ, ÓÌË fl‚Îfl˛ÚÒfl Ú.Í.. Ë ‚ (�; E). á‡-
ÏÂÚËÏ, ˜ÚÓ ÍÎ‡ÒÒ Ú.Í. ÙÛÌÍˆËÈ ÁÌ‡˜ËÚÂÎ¸ÌÓ ¯ËÂ,
˜ÂÏ ÛÍ‡Á‡ÌÌ˚È ‚˚¯Â ÍÎ‡ÒÒ Ô.Ô. ÙÛÌÍˆËÈ. èÓÌfl-
ÚËÂ Ú.Í. ÙÛÌÍˆËË ÓÍ‡Á‡ÎÓÒ¸ ‚ÂÒ¸Ï‡ ˝ÙÙÂÍÚË‚Ì˚Ï
ÔË ËÒÒÎÂ‰Ó‚‡ÌËË ÌÂ‡‚ÚÓÌÓÏÌ˚ı ‰ËÌ‡ÏË˜ÂÒÍËı
ÒËÒÚÂÏ Ë Ëı ‡ÚÚ‡ÍÚÓÓ‚. 

ç‡ÔÓÏÌËÏ, ˜ÚÓ Ó·ÓÎÓ˜ÍÓÈ Ú.Í.. ÙÛÌÍˆËË f (t) ‚

ÔÓÒÚ‡ÌÒÚ‚Â (�; E) Ì‡Á˚‚‡ÂÚÒfl ÏÌÓÊÂÒÚ‚Ó

�( f ) := [{ f (t + h)| h ∈ � , „‰Â [·]X Ó·ÓÁÌ‡˜‡-

ÂÚ Á‡Ï˚Í‡ÌËÂ ÏÌÓÊÂÒÚ‚‡ ‚ ÔÓÒÚ‡ÌÒÚ‚Â X.

ì Ú ‚ Â  Ê ‰ Â Ì Ë Â  1. ÖÒÎË ÙÛÌÍˆËfl g1(z, t) fl‚-

ÎflÂÚÒfl Ú.Í. ‚ (�; Z), ÚÓ ÔË Î˛·ÓÏ ÙËÍÒËÓ-
‚‡ÌÌÓÏ ε > 0 Ë Ω � �2 ÙÛÌÍˆËfl g1(x/ε, t) fl‚ÎflÂÚÒfl

Ú.Í. ‚ (�; L2(Ω)2).

èÂ‰ÔÓÎ‡„‡ÂÚÒfl ˜ÚÓ ÙÛÌÍˆËfl g0(x, t) fl‚ÎflÂÚÒfl

Ú.Í. ‚ ÔÓÒÚ‡ÌÒÚ‚Â (�; H), ‡ ÙÛÌÍˆËfl g1(z, t) –

Ú.Í.. ‚ (�; Z). íÓ„‰‡ ‚ ÒËÎÛ ÛÚ‚ÂÊ‰ÂÌËfl 1
‚ÌÂ¯Ìflfl ÒËÎ‡ gε(x, t) := g0(x, t) + ε–ρPg1(x/ε, t) ‚ Û‡‚-

ÌÂÌËË (1) fl‚ÎflÂÚÒfl Ú.Í. ‚ (�; H).

w t( ) ε1 ρ– Cer t τ–( ), t∀ τ, τ �, ε, 0∀ ε 1,≤<∈≥≤

L2
loc

L2
loc

L2
loc

L2
loc

L2
loc

}
L2

loc
�; E( )

L2
loc

L2
loc

L2
loc

L2
loc

L2
loc
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ÑÎfl ÓÔËÒ‡ÌËfl ÒÚÛÍÚÛ˚ „ÎÓ·‡Î¸ÌÓ„Ó ‡ÚÚ‡Í-
ÚÓ‡ �ε Û‡‚ÌÂÌËfl (1) ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl ÒÂÏÂÈÒÚ‚Ó
Û‡‚ÌÂÌËÈ 

(14)

„‰Â (x, t) ∈ �(gε(x, t)). á‰ÂÒ¸ �(gε(x, t)) Ó·ÓÁÌ‡˜‡-

ÂÚ Ó·ÓÎÓ˜ÍÛ ‚ (�; H) Ú.Í. ÙÛÌÍˆËË gε(x, t). ÑÎfl

Î˛·ÓÈ ‚ÌÂ¯ÌÂÈ ÒËÎ˚ (x, t) ∈ �(gε(x, t)) Û‡‚ÌÂÌËÂ
(14) ÔÓÓÊ‰‡ÂÚ ÔÓˆÂÒÒ { (t, τ)}, ‰ÂÈÒÚ‚Û˛˘ËÈ ‚

H. éÚÏÂÚËÏ, ˜ÚÓ ÔÓˆÂÒÒ˚ { (t, τ)} Ó·Î‡‰‡˛Ú ÚÂ-

ÏË ÊÂ Ò‚ÓÈÒÚ‚‡ÏË, ˜ÚÓ Ë ÔÓˆÂÒÒ { (t, τ)} = {Uε(t,

τ)}, ÓÚ‚Â˜‡˛˘ËÈ ËÒıÓ‰ÌÓÏÛ Û‡‚ÌÂÌË˛ (1) Ò ‚ÌÂ¯-
ÌÂÈ ÒËÎÓÈ gε(x, t) := g0(x, t) + ε–ρPg1(x/ε, t). 

é Ô  Â ‰ Â Î Â Ì Ë Â  1. ü ‰  Ó Ï   Û‡‚ÌÂÌËfl

(14) Ì‡Á˚‚‡ÂÚÒfl ÒÂÏÂÈÒÚ‚Ó ‚ÒÂı Â„Ó ÔÓÎÌ˚ı Â¯Â-
ÌËÈ {u(t), t ∈ �}, ÍÓÚÓ˚Â ‡‚ÌÓÏÂÌÓ Ó„‡ÌË˜Â-
Ì˚ ÔÓ ÌÓÏÂ ÔÓÒÚ‡ÌÒÚ‚‡ H: u(t)| < ∞. åÌÓ-

ÊÂÒÚ‚Ó (s) = {u(s)| u ∈ } ⊂ H Ì‡Á˚‚‡ÂÚÒfl

Ò Â ˜ Â Ì Ë Â Ï  fl ‰  ‡   ‚ ÏÓÏÂÌÚ ‚ÂÏÂÌË t = s.

àÏÂÂÚ ÏÂÒÚÓ ÒÎÂ‰Û˛˘ÂÂ ÒÓÓÚÌÓ¯ÂÌËÂ, ÓÚÌÓÒfl-
˘ÂÂÒfl Í ÒÚÛÍÚÛÂ „ÎÓ·‡Î¸ÌÓ„Ó ‡ÚÚ‡ÍÚÓ‡ �ε

Û‡‚ÌÂÌËfl (1) (ÒÏ. [3]):

ÔË˜ÂÏ ˜ËÒÎÓ 0 ÏÓÊÌÓ Á‡ÏÂÌËÚ¸ Ì‡ Î˛·ÓÂ s ∈ �.
ÑÎfl „ÎÓ·‡Î¸ÌÓ„Ó ‡ÚÚ‡ÍÚÓ‡ �0 “ÔÂ‰ÂÎ¸ÌÓ„Ó”
Û‡‚ÌÂÌËfl (10) ÒÔ‡‚Â‰ÎË‚‡ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÙÓÏÛ-
Î‡, ÂÒÎË ‡ÒÒÏÓÚÂÚ¸ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÂ ÒÂÏÂÈÒÚ‚Ó
Û‡‚ÌÂÌËÈ çë Ò ‚ÌÂ¯ÌËÏË ÒËÎ‡ÏË (x, t) ∈
∈ �(g0(x, t)) Ë ÔÓÒÚÓËÚ¸ fl‰‡ ˝ÚËı Û‡‚ÌÂÌËÈ. 

ëÔ‡‚Â‰ÎË‚‡ ÒÎÂ‰Û˛˘‡fl ÓÒÌÓ‚Ì‡fl 
í Â Ó  Â Ï ‡  3. èÛÒÚ¸ ÙÛÌÍˆËË g0(x, t) Ë g1(z, t)

fl‚Îfl˛ÚÒfl Ú.Í. ‚ ÛÍ‡Á‡ÌÌ˚ı ‚˚¯Â ÔÓÒÚ‡Ì-
ÒÚ‚‡ı Ë ÙÛÌÍˆËfl g1(z, t) ‰ÓÔÛÒÍ‡ÂÚ ‰Ë‚Â„ÂÌÚÌÓÂ
ÔÂ‰ÒÚ‡‚ÎÂÌËÂ (11). 

íÓ„‰‡ „ÎÓ·‡Î¸Ì˚È ‡ÚÚ‡ÍÚÓ �ε Û‡‚ÌÂÌËfl
(1) ÒÚÂÏËÚÒfl ÔË ε → 0+ ÔÓ ÌÓÏÂ H Í „ÎÓ·‡Î¸-
ÌÓÏÛ ‡ÚÚ‡ÍÚÓÛ �0 “ÔÂ‰ÂÎ¸ÌÓ„Ó” Û‡‚ÌÂÌËfl
(10) ‚ ÒÎÂ‰Û˛˘ÂÏ ÒÏ˚ÒÎÂ: 

(á‰ÂÒ¸ distH(�, �) = x – y||H Ó·ÓÁÌ‡˜‡ÂÚ ÌÂ-

ÒËÏÏÂÚË˜ÌÓÂ ı‡ÛÒ‰ÓÙÓ‚Ó ÓÚÍÎÓÌÂÌËÂ ‚ H ÏÌÓ-
ÊÂÒÚ‚‡ � ÓÚ ÏÌÓÊÂÒÚ‚‡ �.)

∂tu νLu B u u,( )+ + ĝε x t,( ),=

divu 0, u ∂Ω 0,= =

ĝε

L2
loc

ĝε

U
ĝ

ε

U
ĝ

ε

U
g

ε

�
ĝ

ε

|
t �∈
sup

�
ĝ

ε �
ĝ

ε

�
ĝ

ε

�ε �
ĝ

ε 0( ),
ĝ

ε � g
ε( )∈

∪=

ĝ0

�ĝ0

distH �ε �0,( ) 0 ε 0+→( ).→

||
y �∈
inf

x �∈
sup

ê‡ÒÒÏÓÚËÏ ÚÂÔÂ¸ 2D ÒËÒÚÂÏÛ çë (1) ÔË
ÛÒÎÓ‚ËË, ˜ÚÓ ˜ËÒÎÓ É‡ÒıÓÙ‡ G0 “ÔÂ‰ÂÎ¸ÌÓÈ” ÒË-
ÒÚÂÏ˚ (10) Ò ‚ÌÂ¯ÌÂÈ ÒËÎÓÈ g0(x, t) Û‰Ó‚ÎÂÚ‚ÓflÂÚ
ÌÂ‡‚ÂÌÒÚ‚Û 

(15)

„‰Â ÍÓÌÒÚ‡ÌÚ‡ c1 ‚ÁflÚ‡ ËÁ ÌÂ‡‚ÂÌÒÚ‚‡ (4). èË ‚˚-
ÔÓÎÌÂÌËË ˝ÚÓ„Ó ÛÒÎÓ‚Ëfl “ÔÂ‰ÂÎ¸ÌÓÂ” Û‡‚ÌÂÌËÂ
(10) ËÏÂÂÚ Â‰ËÌÒÚ‚ÂÌÌÓÂ Ó„‡ÌË˜ÂÌÌÓÂ ÔÓÎÌÓÂ Â-
¯ÂÌËÂ { (t), t ∈ �}, (t)| < ∞, ÔË˜ÂÏ ̋ ÚÓ Â-

¯ÂÌËÂ ÔËÚfl„Ë‚‡ÂÚ Î˛·ÓÂ ‰Û„ÓÂ Â¯ÂÌËÂ (t)

“ÔÂ‰ÂÎ¸ÌÓ„Ó” Û‡‚ÌÂÌËfl Ò ˝ÍÒÔÓÌÂÌˆË‡Î¸ÌÓÈ ÒÍÓ-
ÓÒÚ¸˛ ÔË t → +∞, Ú.Â. 

(16)

(ÒÏ. [14]). íÓ„‰‡ ‰Îfl „ÎÓ·‡Î¸ÌÓ„Ó ‡ÚÚ‡ÍÚÓ‡ �0

“ÔÂ‰ÂÎ¸ÌÓ„Ó” Û‡‚ÌÂÌËfl ÒÔ‡‚Â‰ÎË‚Ó ÒÎÂ‰Û˛-
˘ÂÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ: 

àÁ (21) ÒÎÂ‰ÛÂÚ, ̃ ÚÓ „ÎÓ·‡Î¸Ì˚È ‡ÚÚ‡ÍÚÓ �0 fl‚-
ÎflÂÚÒfl ˝ÍÒÔÓÌÂÌˆË‡Î¸Ì˚Ï, Ú.Â. ÓÌ ÔËÚfl„Ë‚‡ÂÚ
Î˛·˚Â Ó„‡ÌË˜ÂÌÌ˚Â ‚ H ÏÌÓÊÂÒÚ‚‡ Ì‡˜‡Î¸Ì˚ı
ÛÒÎÓ‚ËÈ Ò ˝ÍÒÔÓÌÂÌˆË‡Î¸ÌÓÈ ÒÍÓÓÒÚ¸˛. 

í Â Ó  Â Ï ‡  4. èÛÒÚ¸ ‚˚ÔÓÎÌÂÌ˚ ÛÒÎÓ‚Ëfl ÚÂÓ-
ÂÏ˚ 3, Ë ˜ËÒÎÓ „‡ÒıÓÙ‡ G0 “ÔÂ‰ÂÎ¸ÌÓÈ” ÒËÒÚÂ-
Ï˚ ç.-ë. (10) Û‰Ó‚ÎÂÚ‚ÓflÂÚ ÌÂ‡‚ÂÌÒÚ‚Û (15). 

íÓ„‰‡ ‰Îfl ı‡ÛÒ‰ÓÙÓ‚‡ ÓÚÍÎÓÌÂÌËfl „ÎÓ·‡Î¸-
ÌÓ„Ó ‡ÚÚ‡ÍÚÓ‡ �ε ÒËÒÚÂÏ˚ (1) ÓÚ „ÎÓ·‡Î¸ÌÓ-
„Ó ‡ÚÚ‡ÍÚÓ‡ �0 “ÔÂ‰ÂÎ¸ÌÓÈ” ÒËÒÚÂÏ˚ (1)
ËÏÂÂÚ ÏÂÒÚÓ ÓˆÂÌÍ‡

(17)

á‰ÂÒ¸ 0 ≤ ρ < 1, C(ρ) > 0 Ë C(ρ) Á‡‚ËÒËÚ Ú‡ÍÊÂ ÓÚ
ν,  Ë .

éÚÏÂÚËÏ, ˜ÚÓ ‡Á‡·ÓÚ‡ÌÌ˚Â ÏÂÚÓ‰˚ ÏÓÊÌÓ
ÛÒÔÂ¯ÌÓ ÔËÏÂÌflÚ¸ Í ËÁÛ˜ÂÌË˛ ‡ÁÎË˜Ì˚ı ÌÂ‡‚-
ÚÓÌÓÏÌ˚ı Û‡‚ÌÂÌËÈ Ë ÒËÒÚÂÏ Ò ÒËÌ„ÛÎflÌÓ ÓÒ-
ˆËÎÎËÛ˛˘ËÏË ˜ÎÂÌ‡ÏË, ‚ÓÁÌËÍ‡˛˘Ëı ‚ ‡ÁÎË˜-
Ì˚ı Á‡‰‡˜‡ı Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ ÙËÁËÍË. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ˜‡ÒÚË˜ÌÓÈ ÙËÌ‡ÌÒÓ‚ÓÈ
ÔÓ‰‰ÂÊÍÂ êîîà (ÔÓÂÍÚ˚ 05–01–00390 Ë 04–
01–00735), CRDF („‡ÌÚ RUM1–2654–MO–05), ‡
Ú‡ÍÊÂ îÓÌ‰‡ ÒÓ‰ÂÈÒÚ‚Ëfl ÓÚÂ˜ÂÒÚ‚ÂÌÌÓÈ Ì‡ÛÍÂ. 
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