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�·¥¤² £ ¥É¸Ö ±μ´¥Î´μ-· §´μ¸É´Ò° ³¥Éμ¤ ·¥Ï¥´¨Ö Ê· ¢´¥´¨° £ §μ¢μ° ¤¨´ ³¨±¨ Å μ¤´μ·μ¤´ Ö,
³μ´μÉμ´´ Ö · §´μ¸É´ Ö ¸Ì¥³  ¢Éμ·μ£μ ¶μ·Ö¤±   ¶¶·μ±¸¨³ Í¨¨ ¶μ ¢·¥³¥´¨ ¨ ¶·μ¸É· ´¸É¢¥´´μ°
¶¥·¥³¥´´μ° ¢´¥ μ¡² ¸É¥° · §·Ò¢μ¢ ¨ ¢μ²´ ¸¦ É¨Ö. �·¥¤² £ ¥É¸Ö ´μ¢Ò° ¸¶μ¸μ¡ ¢¢¥¤¥´¨Ö  ¤ ¶É¨¢-
´μ° ¨¸±Ê¸¸É¢¥´´μ° ¢Ö§±μ¸É¨ (�ˆ‚) ¤²Ö ·¥Ï¥´¨Ö ¤¢Ê³¥·´ÒÌ § ¤ Î. �·¨¢μ¤ÖÉ¸Ö É¥¸Éμ¢Ò¥ · ¸Î¥ÉÒ
¤¢¨¦¥´¨Ö ±μ´É ±É´ÒÌ · §·Ò¢μ¢, Ê¤ ·´ÒÌ ¢μ²´ ¨ · ¸¶ ¤  · §·Ò¢μ¢.

A new ˇnite-difference method for numerical decision of gas dynamics equations is proposed. This
method is a uniform monotonous ˇnite-difference scheme of a second order approximation on time and
space outside the domains of shock and compression waves. This method is based on introducing the
adaptive artiˇcial viscosity into the gas dynamics equations. In the paper this method is analysed for 2D
geometry. The testing computations of moving of contact discontinuities and shock waves and break-up
of discontinuities are demonstrated.

PACS: 47.45.-n; 47.70.Nd

‚‚…„…�ˆ…

‚ · ¡μÉ¥ ¶·¥¤² £ ¥É¸Ö Ö¢´ Ö, μ¤´μ·μ¤´ Ö, ¶· ±É¨Î¥¸±¨ ³μ´μÉμ´´ Ö · §´μ¸É´ Ö ¸Ì¥³ 
¤²Ö ¤¢Ê³¥·´ÒÌ § ¤ Î £ §μ¢μ° ¤¨´ ³¨±¨ ´  ¤¥¢ÖÉ¨ÉμÎ¥Î´μ³ Ï ¡²μ´¥, ¸² ¡μ · §³Ò¢ ÕÐ Ö
· §·Ò¢Ò ·¥Ï¥´¨Ö. �·¥¤²μ¦¥´´ Ö ¸Ì¥³  ¨³¥¥É  ¶¶·μ±¸¨³ Í¨Õ O

(
τ2 + h2

x + h2
y

)
¢ μ¡² -

¸ÉÖÌ £² ¤±μ¸É¨ ·¥Ï¥´¨Ö ¨ ¢´¥ ¢μ²´ ¸¦ É¨Ö (τ Å Ï £ ¶μ ¢·¥³¥´¨, hx ¨ hy Å Ï £¨ ¶μ
¶·μ¸É· ´¸É¢¥´´Ò³ ¶¥·¥³¥´´Ò³).

‚ ¶·¥¤² £ ¥³μ° · §´μ¸É´μ° ¸Ì¥³¥ ´ ·Ö¤Ê ¸ ¶μ¶· ¢± ³¨ ‹ ±¸ Ä‚¥´¤·μËË  ¢¢μ¤¨É¸Ö
³μ´μÉμ´¨§¨·ÊÕÐ Ö ¸Ì¥³Ê ¨¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ μ. ˆ¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ ¢¢μ¤¨É¸Ö ¢
μ¡² ¸ÉÖÌ ´¥³μ´μÉμ´´μ¸É¨ ·¥Ï¥´¨Ö, ¢´¥ ±μ´É ±É´μ£μ · §·Ò¢  ¨ ¢μ²´ · §·¥¦¥´¨Ö.

‚ · ¡μÉ Ì [1] ¨ [2] ¶μ¤·μ¡´μ μ¶¨¸ ´ ³¥Éμ¤ �ˆ‚ ¢ μ¤´μ³¥·´μ³ ¸²ÊÎ ¥. ‚ ¤ ´´μ°
· ¡μÉ¥ ¶·¨¢¥¤¥´Ò · ¸Î¥ÉÒ É¥¸Éμ¢ ¨§ · ¡μÉÒ [3] ¶μ ¶·¥¤²μ¦¥´´μ³Ê ³¥Éμ¤Ê �ˆ‚ ¢ ¤¢Ê-
³¥·´μ³ ¸²ÊÎ ¥ ¨ ¶·¨¢¥¤¥´μ ¸· ¢´¥´¨¥ ÔÉ¨Ì ·¥§Ê²ÓÉ Éμ¢ ¸ ·¥§Ê²ÓÉ É ³¨ ³¥Éμ¤¨±, ¶·¥¤¸É -
¢²¥´´ÒÌ ¢ [3].

1. ��‘’���‚Š� ‡�„�—ˆ

� ¸¸³ É·¨¢ ÕÉ¸Ö ¤¢Ê³¥·´Ò¥ Ê· ¢´¥´¨Ö £ §μ¢μ° ¤¨´ ³¨±¨ ¢ Ô°²¥·μ¢ÒÌ ¶¥·¥³¥´´ÒÌ:

∂

∂t
(U) +

∂

∂x
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∂y
G (U) = 0,
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£¤¥ U =

⎛
⎜⎜⎝

ρ
Ix

Iy

E

⎞
⎟⎟⎠ , F (U) =

⎛
⎜⎜⎝

ρu
Ixu
Iyu

(E + p)u

⎞
⎟⎟⎠ , G(U) =

⎛
⎜⎜⎝

ρv
Ixv
Iyv

(E + p)v

⎞
⎟⎟⎠ ,

ρ Å ¶²μÉ´μ¸ÉÓ; v = (u, v)T Å ¢¥±Éμ· ¸±μ·μ¸É¨; I = vρ Å ¨³¶Ê²Ó¸; E = e+ρ
u2 + v2

2
Å

¶μ²´ Ö Ô´¥·£¨Ö; e = ρε Å ¢´ÊÉ·¥´´ÖÖ Ô´¥·£¨Ö. �É¨ Ê· ¢´¥´¨Ö ·¥Ï ÕÉ¸Ö ¢ μ¡² ¸É¨
0 < x < lx, 0 < y < ly, t > 0. ‘¨¸É¥³  Ê· ¢´¥´¨° § ³Ò± ¥É¸Ö Ê· ¢´¥´¨¥³ ¸μ¸ÉμÖ´¨Ö
¨¤¥ ²Ó´μ£μ £ §  p = (γ − 1)e.

	  £· ´¨Í¥ μ¡² ¸É¨ ¨ ¢ ´ Î ²Ó´Ò° ³μ³¥´É ¢·¥³¥´¨ § ¤ ÕÉ¸Ö ËÊ´±Í¨¨ ρ, v ¨ E (¨²¨
e). 	  É¢¥·¤μ° ¸É¥´±¥ § ¤ ÕÉ¸Ö · ¢´Ò¥ ´Ê²Õ ¶μÉμ±¨ ¶²μÉ´μ¸É¨, ¨³¶Ê²Ó¸  ¨ · ¢¥´¸É¢μ
´Ê²Õ μ¤´μ° ¨§ ±μ³¶μ´¥´É ¸±μ·μ¸É¨.

2. �����Š‘ˆŒ�–ˆŸ ‘ˆ‘’…Œ› “��‚�…�ˆ‰

‚ μ¡² ¸É¨ 0 < x < lx, 0 < y < ly ¢¢¥¤¥³ ¤²Ö ¶·μ¸ÉμÉÒ ¨§²μ¦¥´¨Ö · ¢´μ³¥·´ÊÕ

¸¥É±Ê ¸ Ï £ ³¨ hx =
lx

Nx − 1
, hy =

ly
Ny − 1

, £¤¥ Nx, Ny Å Î¨¸²μ ÉμÎ¥± · §¡¨¥´¨Ö ¶μ

¸μμÉ¢¥É¸É¢ÊÕÐ¨³ ´ ¶· ¢²¥´¨Ö³. ‚¢¥¤¥³ Ï £ ¶μ ¢·¥³¥´¨ τ , ¢¥²¨Î¨´Ê ±μÉμ·μ£μ μ¶·¥¤¥²¨³
¶μ§¦¥.

„²Ö ¶μ¸É·μ¥´¨Ö  ¶¶·μ±¸¨³ Í¨¨ ¨¸¶μ²Ó§Ê¥³ · §²μ¦¥´¨¥

ρn+1 = ρn + τ
∂ρn

∂t
+

τ2

2
∂2ρn

∂t2
+ . . .

�¥·¢ÊÕ ¶·μ¨§¢μ¤´ÊÕ ¶μ ¢·¥³¥´¨ ¢Ò· §¨³ ¨§ Ê· ¢´¥´¨Ö ´¥· §·Ò¢´μ¸É¨, § ³¥´ÖÖ ¥¥ ´ 

−
(

∂(ρu)n

∂x
+

∂(ρv)n

∂y

)
. —Éμ¡Ò ´ °É¨ ¢Éμ·ÊÕ ¶·μ¨§¢μ¤´ÊÕ ¶μ ¢·¥³¥´¨, ¶·μ¤¨ËË¥·¥´Í¨-

·Ê¥³ Ê· ¢´¥´¨¥ ´¥· §·Ò¢´μ¸É¨ ¶μ ¢·¥³¥´¨ ¨ ¨¸¶μ²Ó§Ê¥³ Ê· ¢´¥´¨¥ ¤²Ö ¨³¶Ê²Ó¸ . �μ²Ê-
Î¨³ ¤²Ö É·¥ÉÓ¥£μ ¸² £ ¥³μ£μ ¸²¥¤ÊÕÐ¥¥ ¶·¥¤¸É ¢²¥´¨¥

τ

2

{
∂2

∂x2

(
ρu2 + p

)n
+

∂2

∂y2

(
ρv2 + p

)n
+ 2

∂2

∂x∂y
(ρuv)n

}
.

‚ ¨Éμ£¥ ¨³¥¥³ ¸²¥¤ÊÕÐ¥¥ ¤¨ËË¥·¥´Í¨ ²Ó´μ-· §´μ¸É´μ¥ Ê· ¢´¥´¨¥

ρn+1 − ρn

τ
+

∂

∂x
(ρu)n +

∂

∂y
(ρv)n −

− τ

2

{
∂2

∂x2

(
ρu2 + p

)n
+

∂2

∂y2

(
ρv2 + p

)n
+ 2

∂2

∂x∂y
(ρuv)n

}
= 0.

‚ ¶μ²ÊÎ¥´´μ³ Ê· ¢´¥´¨¨ ¶μ¸²¥¤´¥¥ ¸² £ ¥³μ¥ ¥¸ÉÓ ¶μ¶· ¢±  ‹ ±¸ Ä‚¥´¤·μËË . �¥-
·¥¶¨Ï¥³ Ê· ¢´¥´¨¥ ¢ ¶μÉμ±μ¢μ° Ëμ·³¥:

ρn+1 − ρn
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+

∂
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W y

ρ

)n = 0,
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£¤¥

W x
ρ = ρu − τ

2

{
∂

∂x

(
ρu2 + p

)n
+

∂

∂y
(ρuv)n

}
,

W x
ρ = ρv − τ

2

{
∂

∂x
(ρuv)n +

∂

∂y

(
ρv2 + p

)n
}

Å ¶μÉμ±¨ ³ ¸¸Ò.
‚Ò¢¥¤¥´´μ¥ Ê· ¢´¥´¨¥ ¢ · §´μ¸É´μ³ ¢¨¤¥ ¶·¨´¨³ ¥É ¸²¥¤ÊÕÐ¨° ¢¨¤:

ρn+1
ij = ρn

ij − τ

{(
W x

ρ

)n

i+1/2,j
−

(
W x

ρ

)n

i−1/2,j

hx
+

(
W y

ρ

)n

i,j+1/2
−

(
W y

ρ

)n

i,j−1/2

hy

}
,

£¤¥ ¶μÉμ±¨  ¶¶·μ±¸¨³¨·ÊÕÉ¸Ö ¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³. �μ  ´ ²μ£¨¨, ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸μ-
μÉ¢¥É¸É¢ÊÕÐ¨Ì ¶μ¶· ¢μ± ‹ ±¸ Ä‚¥´¤·μËË  § ¶¨¸Ò¢ ÕÉ¸Ö ¢ ¶μÉμ±μ¢μ° Ëμ·³¥ Ê· ¢´¥´¨Ö
¤²Ö ¨³¶Ê²Ó¸  ¨ Ô´¥·£¨¨:

In+1
ij = In

ij − τ

{
(W x

I )n
i+1/2,j − (W x

I )n
i−1/2,j

hx
+

(W y
I )n

i,j+1/2 − (W y
I )n

i,j−1/2

hy

}
,

En+1
ij = En

ij − τ

{
(W x

E)n
i+1/2,j − (W x

E)n
i−1/2,j

hx
+

(W y
E)n

i,j+1/2 − (W y
E)n

i,j−1/2

hy

}
.

�μ¶· ¢±¨ ‹ ±¸ Ä‚¥´¤·μËË  ¶·¨¢μ¤ÖÉ ±  ¶¶·μ±¸¨³ Í¨¨ ¢Éμ·μ£μ ¶μ·Ö¤± : O (τ2+
h2

x + h2
y). �´¨ ´¥¤μ¸É ÉμÎ´Ò ¤²Ö ³μ´μÉμ´´μ¸É¨ ¸Ì¥³Ò. 	¥μ¡Ìμ¤¨³μ ¢¢μ¤¨ÉÓ ¤μ¶μ²-

´¨É¥²Ó´ÊÕ ¤¨¸¸¨¶ Í¨Õ ¢ · §´μ¸É´ÊÕ ¸Ì¥³Ê (¨¸±Ê¸¸É¢¥´´ÊÕ ¢Ö§±μ¸ÉÓ), ±μÉμ·ÊÕ Ê¤ ²μ¸Ó
´ °É¨ ¨ ¢¢¥¸É¨ ¢ · §´μ¸É´ÊÕ ¸Ì¥³Ê. ˆ¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ ´ Ìμ¤¨É¸Ö ¨§ Ê¸²μ¢¨Ö ¢Ò¶μ²-
´¥´¨Ö ¶·¨´Í¨¶  ³ ±¸¨³Ê³  ¤²Ö · §´μ¸É´μ° ¸Ì¥³Ò. �¡² ¸É¨ ¥¥ ¢¢¥¤¥´¨Ö ¢ · §´μ¸É´ÊÕ
¸Ì¥³Ê μ¶·¥¤¥²ÖÕÉ¸Ö ¶μ ®¶·¥¤¨±Éμ·´μ³Ê¯ ·¥Ï¥´¨Õ Å ¸Ì¥³¥ ‹ ±¸ Ä‚¥´¤·μËË . �μ ¶·¥-
¤¨±Éμ·´μ³Ê ·¥Ï¥´¨Õ ¸ ¶μ³μÐÓÕ ´¥· ¢¥´¸É¢ μ¶·¥¤¥²ÖÕÉ¸Ö μ¡² ¸É¨ ±μ´É ±É´μ£μ · §·Ò¢ 
(Š�) ¨ ¢μ²´Ò · §·¥¦¥´¨Ö (‚�), ´  ±μÉμ·ÒÌ ¨¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ ´¥ ¢¢μ¤¨É¸Ö, μ¡² ¸É¨
Ê¤ ·´μ° ¢μ²´Ò (“‚) ¨ μ¸Í¨²²ÖÍ¨¨ ·¥Ï¥´¨Ö, £¤¥ ¨¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ ¢¢μ¤¨É¸Ö (´ 
ÔÉ ¶¥ ®±μ··¥±Éμ· ¯).

„¨ËË¥·¥´Í¨ ²Ó´μ-· §´μ¸É´μ¥ Ê· ¢´¥´¨¥ ¤²Ö ¶²μÉ´μ¸É¨ c ¨¸±Ê¸¸É¢¥´´μ° ¢Ö§±μ¸ÉÓÕ
¨³¥¥É ¢¨¤

ρn+1 − ρn

τ
+

∂

∂x
(Wρ)

n +
∂

∂y
(Wρ)

n − ∂

∂x
(Wμρ)

n − ∂

∂y
(Wμρ)

n = 0.


μ²¥¥ ¶μ¤·μ¡´μ¥ μ¶¨¸ ´¨¥ ¨§²μ¦¥´´μ£μ ¢ÒÏ¥ ³¥Éμ¤  ·¥Ï¥´¨Ö Ê· ¢´¥´¨° £ §μ¢μ°
¤¨´ ³¨±¨ ¶·¨¢μ¤¨É¸Ö ¢ · ¡μÉ¥ [2] (¤²Ö μ¤´μ³¥·´μ£μ ¸²ÊÎ Ö).

3. —ˆ‘‹…��›… �…‡“‹œ’�’›

‚ ± Î¥¸É¢¥ ¶¥·¢μ£μ É¥¸É  · ¸¸³ É·¨¢ ² ¸Ó § ¤ Î  μ ¸¢¥·Ì§¢Ê±μ¢μ³ É¥Î¥´¨¨ ¢ ± ´ ²¥
¸ Ê¸ÉÊ¶μ³. „²¨´  ± ´ ²  ¢ ¡¥§· §³¥·´ÒÌ ¶¥·¥³¥´´ÒÌ ¡Ò²  ¢Ò¡· ´  · ¢´μ° 3,   Ï¨·¨-
´  Å 1. ‘ÉÊ¶¥´Ó±  · ¸¶μ² £ ² ¸Ó ´  · ¸¸ÉμÖ´¨¨ 0,6 μÉ ¢Ìμ¤  ¢ ± ´ ² ¨ ¨³¥²  ¢Ò¸ÉÊ¶ 0,2.
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� ¸¸³ É·¨¢ ²¸Ö £ § ´¥¢Ö§±¨°, ´¥É¥¶²μ¶·μ¢μ¤´Ò° ¸ γ = 1,4; ρ = 1; p = 1/γ. C±μ·μ¸É¨ ´ 
¢Ìμ¤¥ u = 3 ¨ v = 0. 	  ¢ÒÌμ¤¥ § ¤ ¢ ²¨¸Ó Ê¸²μ¢¨Ö ¸¢μ¡μ¤´μ° £· ´¨ÍÒ. �Éμ ¶·¨¢μ¤¨²μ
± μ¡· §μ¢ ´¨Õ ¸¨²Ó´ÒÌ Ê¤ ·´ÒÌ ¢μ²´. �¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ¶·¨¢¥¤¥´Ò ´  ·¨¸. 1. ’ ±¦¥
¤²Ö ÔÉμ° § ¤ Î¨ ¶·¨¢¥¤¥´Ò ·¨¸Ê´±¨, £¤¥ ¢¢μ¤¨É¸Ö ¨¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ (·¨¸. 2).

�¨¸. 1. ˆ§μ²¨´¨¨ ¶²μÉ´μ¸É¨ ¢ § ¤ Î¥ 1

�¨¸. 2. �¡² ¸É¨ § ¤ ´¨Ö ¨¸±Ê¸¸É¢¥´´μ° ¢Ö§±μ¸É¨ μx ¨ μy ¢ § ¤ Î¥ 1

�¨¸. 3. � ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ ¢ É¥¸É¥ 3 ( ) ¨ ¢ É¥¸É¥ 4 (¡)
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�¨¸. 4. � ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ ¢ É¥¸É¥ 6 ( ) ¨ ¢ É¥¸É¥ 12 (¡)

’ ±¦¥ ¶·¨¢μ¤ÖÉ¸Ö · ¸Î¥ÉÒ Î¥ÉÒ·¥Ì É¥¸Éμ¢ÒÌ § ¤ Î, ¢§ÖÉÒÌ ¨§ · ¡μÉÒ [3], É¥¸ÉÒ
3Ä4 Å § ¤ Î¨ μ ¢§ ¨³μ¤¥°¸É¢¨¨ Î¥ÉÒ·¥Ì Ê¤ ·´ÒÌ ¢μ²´, É¥¸É 6 Å § ¤ Î · ¸Î¥É  Î¥-
ÉÒ·¥Ì ±μ´É ±É´ÒÌ · §·Ò¢μ¢, É¥¸É 12 Å § ¤ Î · ¸Î¥É  ¤¢ÊÌ ±μ´É ±É´ÒÌ · §·Ò¢μ¢ ¨ ¤¢ÊÌ
Ê¤ ·´ÒÌ ¢μ²´. � ¸Î¥ÉÒ ¶·μ¢μ¤¨²¨¸Ó ¢ μ¡² ¸É¨ 0 < x < 1, 0 < y < 1 ¸ ¶·μ¸É· ´¸É¢¥´´Ò³
Ï £μ³ hx = hy = 0,0025.

�É¨ ¦¥ É¥¸ÉÒ ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö ± Î¥¸É¢  ¶·¥¤²μ¦¥´´μ° ¢ ¤ ´´μ°
¸É ÉÓ¥ ³¥Éμ¤¨±¨. ‚¸¥ μ´¨ ¡Ò²¨ ¶·μ¸Î¨É ´Ò, ¨ ·¥§Ê²ÓÉ ÉÒ ¶·¨¢μ¤ÖÉ¸Ö ´  ·¨¸. 3, 4. ˆ§
¶·μ¢¥¤¥´´ÒÌ · ¸Î¥Éμ¢ ¸²¥¤Ê¥É, ÎÉμ ³¥Éμ¤ �ˆ‚ ¶μ ± Î¥¸É¢Ê · §´μ¸É´μ£μ ·¥Ï¥´¨Ö ¡²¨§μ±
± ¸Ì¥³¥ WENO5.

‡�Š‹�—…�ˆ…

1. �·¥¤²μ¦¥´  ´μ¢ Ö Ö¢´ Ö · §´μ¸É´ Ö ¸Ì¥³  ¨ ³¥Éμ¤ ·¥Ï¥´¨Ö ¸¥ÉμÎ´ÒÌ Ê· ¢´¥´¨°
£ §μ¢μ° ¤¨´ ³¨±¨, ¤μ¶Ê¸± ÕÐ¨° · ¸¶ · ²²¥²¨¢ ´¨¥ ¢ÒÎ¨¸²¥´¨°.

2. ‘Ì¥³  ¨³¥¥É ¢Éμ·μ° ¶μ·Ö¤μ±  ¶¶·μ±¸¨³ Í¨¨ ¶μ ¶·μ¸É· ´¸É¢Ê ¨ ¢·¥³¥´¨ ´  £² ¤±¨Ì
ÊÎ ¸É± Ì ·¥Ï¥´¨Ö § ¤ Î¨ ¨ ¢´¥ ¢μ²´ ¸¦ É¨Ö.

3. ‘Ì¥³  Ö¢²Ö¥É¸Ö μ¤´μ·μ¤´μ° ¨ ´¥ É·¥¡Ê¥É ¢Ò¤¥²¥´¨Ö · §·Ò¢μ¢.
4. ˆ¸±Ê¸¸É¢¥´´ Ö ¢Ö§±μ¸ÉÓ ´¥ ¢¢μ¤¨É¸Ö ´  ‚� ¨ Š�, ¢ ¸¢Ö§¨ ¸ Î¥³ ¶μ¢ÒÏ ¥É¸Ö ÉμÎ´μ¸ÉÓ

¨ Ê³¥´ÓÏ ¥É¸Ö · §³Ò¢ ´¨¥ μ¡² ¸É¨ Š�.
5. ‘Ì¥³  ¶μ¸É·μ¥´  ´  ¤¥¢ÖÉ¨ÉμÎ¥Î´μ³ Ï ¡²μ´¥ ¨ ³μ¦¥É ¡ÒÉÓ μ¡μ¡Ð¥´  ´  ¸²ÊÎ °

É·¥Ì ¨§³¥·¥´¨° (´  ³μ³¥´É ´ ¶¨¸ ´¨Ö · ¡μÉÒ É·¥Ì³¥·´ Ö ³¥Éμ¤¨±  ¡Ò²  ·¥ ²¨§μ¢ ´ ).
6. �¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢ ³μ¤¥²Ó´ÒÌ § ¤ Î ¶μ± §Ò¢ ÕÉ, ÎÉμ ¶·¥¤²μ¦¥´´Ò° ³¥Éμ¤ �ˆ‚

±μ´±Ê·¥´Éμ¸¶μ¸μ¡¥´ ¶μ μÉ´μÏ¥´¨Õ ± ¸μ¢·¥³¥´´Ò³ ³¥Éμ¤ ³ · ¸Î¥Éμ¢ § ¤ Î £ §μ¢μ° ¤¨-
´ ³¨±¨.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ �μ¸¸¨°¸±μ£μ Ëμ´¤  ËÊ´¤ ³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨°
(¶·μ¥±ÉÒ º08-07-00458- , 09-01-00448 , 09-01-12022-μË¨-³).
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