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� ¸¸³ É·¨¢ ÕÉ¸Ö ¤¢Ê³¥·´Ò¥ ¸± ²Ö·´Ò¥ ¶μ²¥¢Ò¥ ³μ¤¥²¨ ¸ ´¥É·¨¢¨ ²Ó´Ò³ ¶μÉ¥´Í¨ ²μ³, § ¤ ´-
´Ò¥ ¢ μ£· ´¨Î¥´´ÒÌ ¶·μ¸É· ´¸É¢¥´´ÒÌ μ¡² ¸ÉÖÌ. �μ²ÊÎ¥´Ò ÉμÎ´Ò¥  ´ ²¨É¨Î¥¸±¨¥ ¨´¸É ´Éμ´´Ò¥
·¥Ï¥´¨Ö ¤²Ö É ±¨Ì ³μ¤¥²¥° ¨ ¸μ²¨Éμ´´Ò¥ ·¥Ï¥´¨Ö ¤²Ö  ´ ²μ£¨Î´ÒÌ É·¥Ì³¥·´ÒÌ ¸¨¸É¥³.

Two-dimensional scalar ˇeld models with non-trivial potential in limited space regions are con-
sidered. Exact analytical instanton solutions for such models and soliton solutions for analogous
three-dimensional systems are received.

PACS: 11.10.-z
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ˆ´¸É ´Éμ´Ò Å ´¥É·¨¢¨ ²Ó´Ò¥ ±² ¸¸¨Î¥¸±¨¥ ·¥Ï¥´¨Ö ¢ ¥¢±²¨¤μ¢μ³ ¶·μ¸É· ´¸É¢¥ ¸
±μ´¥Î´Ò³ ¤¥°¸É¢¨¥³ Å Ï¨·μ±μ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö μ¶¨¸ ´¨Ö ÉÊ´´¥²Ó´ÒÌ ¶·μÍ¥¸¸μ¢ ¢
±¢ ´Éμ¢μ-³¥Ì ´¨Î¥¸±¨Ì ¨ ¶μ²¥¢ÒÌ ¸¨¸É¥³ Ì (¸³., ´ ¶·¨³¥·, [1]). � ¨¡μ²ÓÏ¨¥ Ê¸¶¥Ì¨
¤μ¸É¨£´ÊÉÒ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ³¥Éμ¤  ¨´¸É ´Éμ´μ¢ ¢ Ë¨§¨Î¥¸±¨ ¸μ¤¥·¦ É¥²Ó´ÒÌ ± ²¨-
¡·μ¢μÎ´ÒÌ ¶μ²¥¢ÒÌ É¥μ·¨ÖÌ, É ±¨Ì ± ± Š•„ ¨ É¥μ·¨Ö Ô²¥±É·μ¸² ¡ÒÌ ¢§ ¨³μ¤¥°¸É¢¨°.
’ ±, ´ ¶·¨³¥·, ¶μ± § ´μ, ÎÉμ ¨´¸É ´Éμ´Ò ³μ£ÊÉ μ¡ÑÖ¸´ÖÉÓ  ¸¨³³¥É·¨Õ ¢¥Ð¥¸É¢  ¨  ´É¨-
¢¥Ð¥¸É¢  ¢μ ‚¸¥²¥´´μ°, ¶·¨¢μ¤ÖÉ ± ¸¶μ´É ´´μ³Ê ´ ·ÊÏ¥´¨Õ ±¨· ²Ó´μ° ¨´¢ ·¨ ´É´μ¸É¨
¢ É¥μ·¨¨ ¸¨²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨°, ·¥Ï ÕÉ U(1)-¶·μ¡²¥³Ê Š•„ ¨ ·Ö¤ ¤·Ê£¨Ì ¢μ¶·μ¸μ¢
(¶μ¤·μ¡´μ ¸³. ¢ μ¡§μ· Ì [2, 3]); ¶·¥¤²μ¦¥´Ò ¸¶μ¸μ¡Ò ´¥¶μ¸·¥¤¸É¢¥´´μ£μ μ¡´ ·Ê¦¥´¨Ö
Š•„-¨´¸É ´Éμ´μ¢ ¢ Ô±¸¶¥·¨³¥´É Ì ¶μ £²Ê¡μ±μ´¥Ê¶·Ê£μ³Ê ²¥¶Éμ´-¶·μÉμ´´μ³Ê · ¸¸¥Ö´¨Õ
¨ ¤·Ê£¨³ ¶·μÍ¥¸¸ ³ ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ [4, 5]. ‚ Éμ ¦¥ ¢·¥³Ö ¶μ¤ ¢²ÖÕÐ¥¥ ¡μ²Ó-
Ï¨´¸É¢μ Ê¶μ³Ö´ÊÉÒÌ ¢ÒÏ¥ ¶·¥¤¸± § ´¨° ¨ μ¡ÑÖ¸´¥´¨° ¤¥² ¥É¸Ö ¸ ³´μ£μÎ¨¸²¥´´Ò³¨
¶·¥¤¶μ²μ¦¥´¨Ö³¨ ¨ ¤μ¶ÊÐ¥´¨Ö³¨ ¢¸²¥¤¸É¢¨¥ Î·¥§¢ÒÎ °´μ° ¸²μ¦´μ¸É¨ ³ É¥³ É¨Î¥¸±μ£μ
 ¶¶ · É , ¨¸¶μ²Ó§Ê¥³μ£μ ¢ ±¢ ´Éμ¢ÒÌ É¥μ·¨ÖÌ ± ²¨¡·μ¢μÎ´ÒÌ ¶μ²¥°. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ Î ¸Éμ
μ± §Ò¢ ¥É¸Ö ¶μ²¥§´Ò³ ¨§ÊÎ¨ÉÓ ¨´¸É ´Éμ´´Ò¥ ÔËË¥±ÉÒ ¶·¨³¥´¨É¥²Ó´μ ± ¡μ²¥¥ ¶·μ¸ÉÒ³
¶μ²¥¢Ò³ ³μ¤¥²Ö³. �·μ¸É¥°Ï¥° É ±μ° ³μ¤¥²ÓÕ ³μ£²  ¡Ò ¸É ÉÓ ¤¢Ê³¥·´ Ö ¸± ²Ö·´ Ö É¥μ-
·¨Ö ¸ ´¥É·¨¢¨ ²Ó´Ò³ ¶μÉ¥´Í¨ ²μ³ (´ ¶·¨³¥·, ³μ¤¥²Ó ¸¨´Ê¸-ƒμ·¤μ´ ), ´μ ¸ÊÐ¥¸É¢μ¢ ´¨¥
¨´¸É ´Éμ´μ¢ ¢ É ±¨Ì ³μ¤¥²ÖÌ § ¶·¥Ð ¥É É¥μ·¥³  „¥··¨± Ä•μ¡ ·É  [6].

‘¨ÉÊ Í¨Õ ³μ¦´μ ¨¸¶· ¢¨ÉÓ, ¥¸²¨ · ¸¸³ É·¨¢ ÉÓ ¸± ²Ö·´Ò¥ ³μ¤¥²¨ ¢ μ£· ´¨Î¥´´ÒÌ
¶·μ¸É· ´¸É¢¥´´ÒÌ μ¡² ¸ÉÖÌ. �¨¦¥ ¡Ê¤¥É ¶μ± § ´μ, ÎÉμ ¶·¨ ÔÉμ³ ¸´¨³ ¥É¸Ö § ¶·¥É ´  ¸Ê-
Ð¥¸É¢μ¢ ´¨¥ ¨´¸É ´Éμ´μ¢ (¨ ¸¢Ö§ ´´μ£μ ¸ ´¨³ ÉÊ´´¥²¨·μ¢ ´¨Ö ¨§ μ¤´μ£μ ±² ¸¸¨Î¥¸±μ£μ
¢ ±ÊÊ³  ³μ¤¥²¨ ¢ ¤·Ê£μ°),   É ±¦¥ ¡Ê¤ÊÉ ¶·¥¤¸É ¢²¥´Ò ÉμÎ´Ò¥  ´ ²¨É¨Î¥¸±¨¥ ¨´¸É ´Éμ´-
´Ò¥ ·¥Ï¥´¨Ö ¤²Ö ³μ¤¥²¨ ¸¨´Ê¸-ƒμ·¤μ´  ¨ ³μ¤¥²¨ ¸ ¤¢ÊÖ³´Ò³ ¶μÉ¥´Í¨ ²μ³.
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� ¸¸³μÉ·¨³ ¤¢Ê³¥·´ÊÕ ¸± ²Ö·´ÊÕ ³μ¤¥²Ó ¢ ¶·μ¸É· ´¸É¢¥-¢·¥³¥´¨ S1⊗R1, É. ¥. ±μ£¤ 
¶·μ¸É· ´¸É¢¥´´ Ö μ¡² ¸ÉÓ Ö¢²Ö¥É¸Ö μ±·Ê¦´μ¸ÉÓÕ, −L/2 � x � L/2, −∞ < t < ∞,
ϕ(−L/2, t) = ϕ(L/2, t):

L =
1
2
∂μϕ∂μϕ − V (ϕ), V (ϕ) = λ(1 − cos(ρϕ)), μ = 0, 1, (1)

£¤¥ L Å ¶²μÉ´μ¸ÉÓ ËÊ´±Í¨¨ ‹ £· ´¦ ; ϕ Å ¢¥Ð¥¸É¢¥´´μ¥ ¸± ²Ö·´μ¥ ¶μ²¥. „²Ö ´ Ìμ¦¤¥-
´¨Ö ¨´¸É ´Éμ´μ¢ § ¶¨Ï¥³ Ê· ¢´¥´¨Ö ¶μ²Ö ¢ ¥¢±²¨¤μ¢μ³ ¶·μ¸É· ´¸É¢¥ (¶·μ¨§¢¥¤Ö § ³¥´Ê
t → −iτ , £¤¥ τ Å ®³´¨³μ¥ ¢·¥³Ö¯):

∂2ϕ

∂τ2
+

∂2ϕ

∂x2
− ∂V

∂ϕ
= 0. (2)

�£· ´¨Î¨³¸Ö ¶μ¨¸±μ³ ¶·μ¸É· ´¸É¢¥´´μ-μ¤´μ·μ¤´ÒÌ ·¥Ï¥´¨°. ’μ£¤  (2) ¶¥·¥¶¨Ï¥É¸Ö ¢
¢¨¤¥

∂2ϕ

∂τ2
=

∂V

∂ϕ
. (3)

�Éμ Ê· ¢´¥´¨¥ ²¥£±μ ¨´É¥£·¨·Ê¥É¸Ö:

ϕinst(x, τ) = ±4
ρ

arctg e(τ−τ0)ρ
√

λ. (4)

‚ÒÎ¨¸²¨³ ¥¢±²¨¤μ¢μ ¤¥°¸É¢¨¥ ¤²Ö É ±μ£μ ·¥Ï¥´¨Ö:

S[ϕinst] =

L/2∫
−L/2

dx

+∞∫
−∞

dτ

[
1
2

(
∂ϕinst

∂τ

)2

+ V (ϕinst)

]
=

8
√

λL

ρ
. (5)

�É³¥É¨³, ÎÉμ ¨´¸É ´Éμ´´Ò¥ ·¥Ï¥´¨Ö (4) ¸ ÉμÎ´μ¸ÉÓÕ ¤μ μ¡μ§´ Î¥´¨° ¸μ¢¶ ¤ ÕÉ ¸μ
¸É É¨Î¥¸±¨³¨ ±¨´±μ¢Ò³¨ ·¥Ï¥´¨Ö³¨ ³μ¤¥²¨ (1),   ¨´É¥£· ² ¶μ dτ , ¢Ìμ¤ÖÐ¨° ¢ ¥¢±²¨¤μ¢μ
¤¥°¸É¢¨¥ (5), Å c Ô´¥·£¨¥° ¸É É¨Î¥¸±μ£μ ±¨´± .

�¥Ï¥´¨¥ (4) ¨ ¤¥°¸É¢¨¥ (5) ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö ¢ÒÎ¨¸²¥´¨Ö  ³¶²¨ÉÊ¤Ò ÉÊ´´¥-
²¨·μ¢ ´¨Ö ³¥¦¤Ê · §²¨Î´Ò³¨ ±² ¸¸¨Î¥¸±¨³¨ ¢ ±ÊÊ³ ³¨ É¥μ·¨¨. �·¨¢¥¤¥³ ¢ ± Î¥¸É¢¥
¶·¨³¥·  ¢ÒÎ¨¸²¥´¨¥  ³¶²¨ÉÊ¤Ò ¢ £ Ê¸¸μ¢μ³ ¶·¨¡²¨¦¥´¨¨ ¸ Ô±¸¶μ´¥´Í¨ ²Ó´μ° ÉμÎ´μ-
¸ÉÓÕ:〈

ϕvac(x, τ) = 0
∣∣∣ϕvac(x, τ) =

2π

ρ

〉
≈

∫
Dϕ e−S[ϕ] ∼ e−S[ϕinst] = exp

(
−8

√
λL

ρ

)
. (6)

„²Ö ¢ÒÎ¨¸²¥´¨Ö ¨¸¶μ²Ó§μ¢ ²¸Ö Ëμ·³ ²¨§³ ËÊ´±Í¨μ´ ²Ó´ÒÌ ¨´É¥£· ²μ¢ ”¥°´³ ´ . �Î¥-
¢¨¤´μ, ÎÉμ ¶·¨ L → ∞ ¤¥°¸É¢¨¥ ¸É·¥³¨É¸Ö ± ¡¥¸±μ´¥Î´μ¸É¨ ¨  ³¶²¨ÉÊ¤  μ¡· Ð ¥É¸Ö
¢ ´μ²Ó, ÎÉμ ¸μ£² ¸Ê¥É¸Ö ¸ É¥μ·¥³μ° „¥··¨± Ä•μ¡ ·É , § ¶·¥Ð ÕÐ¥° ¸ÊÐ¥¸É¢μ¢ ´¨¥ ¨´-
¸É ´Éμ´μ¢ (¨, ¸²¥¤μ¢ É¥²Ó´μ, ÉÊ´´¥²¨·μ¢ ´¨Ö) ¢ ¤¢Ê³¥·´ÒÌ ¶μ²¥¢ÒÌ É¥μ·¨ÖÌ ¢ ¸²ÊÎ ¥ ´¥-
μ£· ´¨Î¥´´ÒÌ ¶·μ¸É· ´¸É¢¥´´ÒÌ μ¡² ¸É¥°. �É³¥É¨³ É ±¦¥, ÎÉμ ¢±² ¤ ¢ ËÊ´±Í¨μ´ ²Ó´Ò°
¨´É¥£· ² (6) ¤ ÕÉ ´¥ Éμ²Ó±μ ¨´¸É ´Éμ´´Ò¥ ·¥Ï¥´¨Ö, ´μ ¨ ¤·Ê£¨¥ ¶μ²¥¢Ò¥ ±μ´Ë¨£Ê· Í¨¨
(´¥ μ¡Ö§ É¥²Ó´μ ¶·μ¸É· ´¸É¢¥´´μ-μ¤´μ·μ¤´Ò¥ ¨ ´¥ μ¡Ö§ É¥²Ó´μ Ö¢²ÖÕÐ¨¥¸Ö ·¥Ï¥´¨Ö³¨).
‚±² ¤ É ±¨Ì ±μ´Ë¨£Ê· Í¨° ¤μ²¦¥´ ¢Ìμ¤¨ÉÓ ¢ ¶·¥¤Ô±¸¶μ´¥´Í¨ ²Ó´Ò° Ë ±Éμ·.
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� ¸¸³μÉ·¨³ ³μ¤¥²Ó ¢ ¶·μ¸É· ´¸É¢¥-¢·¥³¥´¨ S1 ⊗ R1, £¤¥ −L/2 � x � L/2,
−∞ < t < ∞, ϕ(−L/2, t) = ϕ(L/2, t):

L =
1
2
∂μϕ∂μϕ − V (ϕ), V (ϕ) = λ(ρ2 − ϕ2)2, μ = 0, 1. (7)

‚ÒÎ¨¸²¨³ ¶μ  ´ ²μ£¨¨ ¸ · §¤. 1 ¨´¸É ´Éμ´´Ò¥ ·¥Ï¥´¨Ö, ¥¢±²¨¤μ¢μ ¤¥°¸É¢¨¥ ´  ÔÉ¨Ì
·¥Ï¥´¨ÖÌ ¨  ³¶²¨ÉÊ¤Ê ÉÊ´´¥²¨·μ¢ ´¨Ö ³¥¦¤Ê ±² ¸¸¨Î¥¸±¨ · §²¨Î´Ò³ ¢ ±ÊÊ³μ³ (¢ £ Ê¸-
¸μ¢μ³ ¶·¨¡²¨¦¥´¨¨ ¸ Ô±¸¶μ´¥´Í¨ ²Ó´μ° ÉμÎ´μ¸ÉÓÕ):

ϕinst(x, τ) = ± th
(
ρ
√

2λ(τ − τ0)
)

, (8)

S[ϕinst(x, τ)] =
4
√

2λ

3
ρ3L, (9)

〈ϕvac(x, τ) = −ρ|ϕvac(x, τ) = ρ〉 ≈
∫

Dϕ e−S[ϕ] ∼ exp

(
−4

√
2λ

3
ρ3L

)
. (10)

�É³¥É¨³, ÎÉμ Ê¸²μ¢¨¥ ϕ(−L/2, t) = ϕ(L/2, t) ´¨£¤¥ ¤μ ¸¨Ì ¶μ· ´¥ ¨¸¶μ²Ó§μ¢ ²μ¸Ó,
¨¸¶μ²Ó§μ¢ ²¸Ö ²¨ÏÓ Ë ±É μ£· ´¨Î¥´´μ¸É¨ ¶·μ¸É· ´¸É¢¥´´μ° μ¡² ¸É¨ · §³¥·μ³ L. �·¥-
¢· Ð¥´¨¥ ¶·μ¸É· ´¸É¢¥´´μ° μ¡² ¸É¨ ¢ μ±·Ê¦´μ¸ÉÓ Ê¤μ¡´μ ¸ ÉμÎ±¨ §·¥´¨Ö ¶·¨μ¡·¥É¥´¨Ö
U(1)-¸¨³³¥É·¨¨.

�¥¤μ¸É É±μ³ ¶·¥¤²μ¦¥´´ÒÌ ³μ¤¥²¥° (1) ¨ (7) Ö¢²Ö¥É¸Ö μÉ¸ÊÉ¸É¢¨¥ ²μ·¥´Í-¨´¢ ·¨ ´É-
´μ¸É¨.

3. ‘�‹ˆ’��› ‚ ’�…•Œ…��›• ‘Š�‹Ÿ��›• ��‹…‚›• Œ�„…‹Ÿ•
‘ �…’�ˆ‚ˆ�‹œ�›Œ ��’…�–ˆ�‹�Œ

•μ·μÏμ ¨§¢¥¸É´μ, ÎÉμ ¨´¸É ´Éμ´´Ò¥ ·¥Ï¥´¨Ö ¤¢Ê³¥·´ÒÌ ³μ¤¥²¥° Ëμ·³ ²Ó´μ ¸μ¢¶ -
¤ ÕÉ ¸μ ¸É É¨Î¥¸±¨³¨ ¸μ²¨Éμ´ ³¨  ´ ²μ£¨Î´ÒÌ É·¥Ì³¥·´ÒÌ ³μ¤¥²¥°. �μÔÉμ³Ê, μ¸´μ-
¢Ò¢ Ö¸Ó ´  ´ °¤¥´´ÒÌ ·¥Ï¥´¨ÖÌ (4) ¨ (8), ³μ¦´μ  ¢Éμ³ É¨Î¥¸±¨ § ¶¨¸ ÉÓ ¸μ²¨Éμ´´Ò¥
·¥Ï¥´¨Ö ¸μμÉ¢¥É¸É¢¥´´μ ¤²Ö ³μ¤¥²¨ ¸¨´Ê¸-ƒμ·¤μ´  ¨ ³μ¤¥²¨ ¸ ¤¢ÊÖ³´Ò³ ¶μÉ¥´Í¨ ²μ³
¢ É·¥Ì³¥·´μ³ ¶·μ¸É· ´¸É¢¥-¢·¥³¥´¨ S1 ⊗ R1 ⊗ R1 (−L/2 � x � L/2, −∞ < y, t < ∞,
ϕ(−L/2, y, t) = ϕ(L/2, y, t)):

ϕsol
1 (x, y, t) = ±4

ρ
arctg e(y−y0)ρ

√
λ, (11)

ϕsol
2 (x, y, t) = ± th

(
ρ
√

2λ(y − y0)
)

. (12)

‡´ Î¥´¨Ö Ô´¥·£¨° ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¸μ²¨Éμ´μ¢ Ëμ·³ ²Ó´μ ¸μ¢¶ ¤ ÕÉ ¸μ §´ Î¥´¨Ö³¨
¥¢±²¨¤μ¢ÒÌ ¤¥°¸É¢¨° (5) ¨ (9):

E[ϕsol
1 (x, y, t)] =

8
√

λ

ρ
L, (13)

E[ϕsol
2 (x, y, t)] =

4
√

2λ

3
ρ3L. (14)
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…¸²¨ μ¡² ¸ÉÓ §´ Î¥´¨° x ´¥ μ£· ´¨Î¥´  (L → ∞), Éμ §´ Î¥´¨Ö Ô´¥·£¨° (13) ¨ (14)
¸É ´μ¢ÖÉ¸Ö ¡¥¸±μ´¥Î´Ò³¨ ¨ ¸ÊÐ¥¸É¢μ¢ ´¨¥ É ±¨Ì ¸μ²¨Éμ´μ¢ ¸É ´μ¢¨É¸Ö ´¥¢μ§³μ¦´Ò³
(μ¶ÖÉÓ ¦¥ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ É¥μ·¥³μ° „¥··¨± Ä•μ¡ ·É ).

‘É É¨Î¥¸±¨¥ ·¥Ï¥´¨Ö (11) ¨ (12) ³μ¦´μ ¸¤¥² ÉÓ § ¢¨¸ÖÐ¨³¨ μÉ ¢·¥³¥´¨ ¶ÊÉ¥³ ¶¥·¥-
Ìμ¤  ± ¤¢¨¦ÊÐ¥°¸Ö μÉ´μ¸¨É¥²Ó´μ μ¸¨ y ¸¨¸É¥³¥ μÉ¸Î¥É :

ϕsol
1 (x, y, t) = ±4

ρ
arctg

[
exp

(
(y − y0) − ut√

1 − u2
ρ
√

λ

)]
, (15)

ϕsol
2 (x, y, t) = ± th

[
(y − y0) − ut√

1 − u2
ρ
√

2λ

]
, (16)

£¤¥ u Å ¸±μ·μ¸ÉÓ ´μ¢μ° ¸¨¸É¥³Ò μÉ¸Î¥É  μÉ´μ¸¨É¥²Ó´μ ¸É ·μ°.

‡�Š‹�—…�ˆ…

�·¥¤²μ¦¥´´Ò¥ ¢ · ¡μÉ¥ ¤¢Ê³¥·´Ò¥ ¸± ²Ö·´Ò¥ ³μ¤¥²¨ Ö¢²ÖÕÉ¸Ö ¶·μ¸É¥°Ï¨³¨ ¶μ-
²¥¢Ò³¨ É¥μ·¨Ö³¨, ¤μ¶Ê¸± ÕÐ¨³¨ ¨´¸É ´Éμ´Ò. ‚ ¡μ²ÓÏ¨´¸É¢¥ ÊÎ¥¡´¨±μ¢ ¨ μ¡§μ·μ¢
¶μ ¨´¸É ´Éμ´´μ° Ë¨§¨±¥ ¢ ± Î¥¸É¢¥ ¶·μ¸É¥°Ï¨Ì ³μ¤¥²¥° · ¸¸³ É·¨¢ ÕÉ¸Ö ±¢ ´Éμ¢μ-
³¥Ì ´¨Î¥¸±¨¥ ¸¨¸É¥³Ò,   § É¥³ ¸· §Ê ¸²¥¤Ê¥É ¶¥·¥Ìμ¤ ²¨¡μ ± Î¨¸ÉÒ³ Ö´£-³¨²²¸μ¢¸±¨³
É¥μ·¨Ö³ (± ±, ´ ¶·¨³¥·, ¢ μ¡§μ·¥ [7]), ²¨¡μ ± ¸± ²Ö·´Ò³ ¶μ²¥¢Ò³ É¥μ·¨Ö³ ¸ ²μ¦´Ò³
¨ ¨¸É¨´´Ò³ ¢ ±ÊÊ³μ³ (É. ¥. É¥μ·¨Ö³, ¢ ±μÉμ·ÒÌ, ¸É·μ£μ £μ¢μ·Ö, ¨´¸É ´Éμ´´ÒÌ ·¥Ï¥´¨°
´¥ ¸ÊÐ¥¸É¢Ê¥É, ¸³., ´ ¶·¨³¥·, ³μ´μ£· Ë¨Õ [8]), ²¨¡μ ± É¥μ·¨Ö³ É¨¶   ¡¥²¥¢μ° ³μ¤¥²¨
•¨££¸  (´ ¶·¨³¥·, ³μ´μ£· Ë¨Ö [1]). �·¨ ÔÉμ³ ¢ ¤¢ÊÌ ¶μ¸²¥¤´¨Ì ¸²ÊÎ ÖÌ ÉμÎ´Ò¥  ´ -
²¨É¨Î¥¸±¨¥ ·¥Ï¥´¨Ö μÉ¸ÊÉ¸É¢ÊÕÉ, ÎÉμ ¶·¥¶ÖÉ¸É¢Ê¥É ¶·μ¸Éμ³Ê · ¸¸³μÉ·¥´¨Õ § ¤ Î. ‚
μÉ²¨Î¨¥ μÉ ÔÉμ£μ ¶·¥¤²μ¦¥´´Ò¥ ¢ · ¡μÉ¥ ³μ¤¥²¨, ¢μ-¶¥·¢ÒÌ, Ö¢²ÖÕÉ¸Ö ¡μ²¥¥ ¶·μ¸ÉÒ³¨,
¢μ-¢Éμ·ÒÌ, ¤μ¶Ê¸± ÕÉ ÉμÎ´Ò¥  ´ ²¨É¨Î¥¸±¨¥ ·¥Ï¥´¨Ö. �Éμ ¶μ§¢μ²Ö¥É ²¨±¢¨¤¨·μ¢ ÉÓ
³¥Éμ¤¨Î¥¸±¨° ®¶·μ¡¥²¯ ¢ ¨§²μ¦¥´¨¨ μ¸´μ¢ ¨´¸É ´Éμ´´μ° Ë¨§¨±¨ ¨ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ
³μ¤¥²¨·μ¢ ÉÓ ¸²μ¦´Ò¥ ÔËË¥±ÉÒ (É ±¨¥ ± ± ³´μ¦¥¸É¢¥´´μ¥ ·μ¦¤¥´¨¥ Î ¸É¨Í ¢ ¶·μÍ¥¸-
¸ Ì, ¨´¤ÊÍ¨·μ¢ ´´ÒÌ ¨´¸É ´Éμ´ ³¨, ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ) ´  ¶·μ¸Éμ³ Ê·μ¢´¥.

„·Ê£¨³ ¢ ¦´Ò³ ¶·¨²μ¦¥´¨¥³ ¶·¥¤¸É ¢²¥´´ÒÌ ³μ¤¥²¥° ³μ¦¥É ¸É ÉÓ ¨¸¸²¥¤μ¢ ´¨¥
Ì μ¸  ¢ ¶μ²¥¢ÒÌ ³μ¤¥²ÖÌ ¢ ¶·¨¸ÊÉ¸É¢¨¨ ¢´¥Ï´¥£μ ¢μ§³ÊÐ¥´¨Ö. �Éμ ´ ¶· ¢²¥´¨¥  ±É¨¢´μ
· §¢¨¢ ¥É¸Ö ¢ ±¢ ´Éμ¢μ° ³¥Ì ´¨±¥ (¸³., ¢ Î ¸É´μ¸É¨, [9]).

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ 	¥²μ·Ê¸¸±μ£μ ·¥¸¶Ê¡²¨± ´¸±μ£μ Ëμ´¤  ËÊ´¤ ³¥´-
É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨° (¶·μ¥±É ”07„-002).
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