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VXĥY

XÍzÒ6�]s�²

X13=G!M(FT,*16(+ (.0UT0*1F0+7,-*06)-76,+;
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aMMỲ S&

4�

��ö

$

h�

&

P?�¹a

&

S�À¥vñms±

�XP±�X

$&

d�À¥vñmsP±�X

"=

}· X þ Á

E

T Á

j

ð µ P

"# FFE$[ FF j

"#A FF&

x�Xv2þÁ

E

TÁ

j

ðµP

G FFE

"=B FFj" "## FF&

}i

)

�Àv2þÁ

E

TÁ

j

ðµP

G FFE"=BFFj""% FFE"%# FF&

±�XÀ

�P

#=B[A F

G

=

ö

$!aMMỲ S
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aMMỲ S&

Àú.¼.p7��

zR

$T&GT&%T&HT

Ä¯µZÙÕ

aMMỲ S
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.p/è

¼}µh

&

�µ.¼/

&&=&v

½©

=Ỳ S
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aMMỲ S

/

$T&

GT&%T

,

HT

p)�Àú.�.psÕ 

!)

.�

.p�µ

+

03

o]zdº;�é.�.p�µ

+

0

s¤Ø

&

Oo�Z

&

/Ä¯µp)Õ

&

ÓÕN�

%

Ê��ÓÕN�

(

>de�

aMMỲ S
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9XŴE

X$$$

^�¹+ <=

'&(

&$A[%

!sL_Äë+

 

#9Xe$

X�

'%(

&$AA%

!sæñ+ <=

'B(

&

o

]

"##G

!sªÀ*RX��

#L9K$

<=

'G(

&

§

ð23X�/ÿ�ªÀ*RXsi_ëñ

)

��

�X

)

!,01

)

æñ��

)

ç[@Ík01�N

ºzRÃhç(�È$z�6

&

{1Ãhçd|

Øs«]

=

&TP[VçsÁ-/ªÀ*RXs

i_+(

)

��z��

)

_�[ï�,!,�Nº

:{1Ãm¼s«]

'H@$#(

=

��ªÀ*RX¿M/Ê»ZsÄÅTÆª

i_þ¯

&

ãä

&

Vñ÷&ï*RX¶�³ªÀ*

RXpPÁ¬'ÀzR_�[ï�

&

<Mïðm

n)üª¯��s_�[�P

=

k�

'$$(

´ZÃ

mnªÀ*RXs*R�[ï�Nw

&

ø/mn

L *RX4zRÃÅÆ67

"

k�

'$"(

ÿ�Z

Jµª¯sªÀ*RX´ZÃmn_�[ï�z

*R!,Nw

"

k�

'$G(

PmnOª¸ðs*R

XïðÃ_�[�P

=

obï�m/Zç�).

KMN�[Nw

&

�*RX�pm¬\À

&

·{4

_�,�r5s_�¡

&

ø�Õ ·µ

&

z<ïð

*RX/þk�

/

p)�sÞUÌ_N/z/

þk�¡

4

p)�sÚ_Ì_N/

=

jk³Oª¸ð

)

ª�OÊsªÀ*RX¾

`Pm¬ç'ÀÁÂ

&

�)

d,+0

Nwïð4_�

[�P

&

PN/4VZÓ�È<o]�ùë¡s

Administrator
全文下载

http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=6&CurRec=1&recid=&filename=BJHK20140507002&dbname=CAPJLAST&dbcode=CJFQ&pr=&urlid=&yx=&uid=WEEvREcwSlJHSldTTGJhYlRjWjJFdC82dkJwN1lmRjJEdW9mb1ladFp3S0dDOVUvL2tyMS9McERVMUszbE05ZW1rYz0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!&v=MTI2MjNDWk9zTll3OU16bVJuNmo1N1QzZmxxV00wQ0xMN1I3cWVZdVp0Rml6bVVyN1BKVmc9SnlmRFpiRzRIOVhNcW85


北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$

% àÒ

&

�

!

mnªÀ*RXs_�[ï�z_�êëÈ$

·µ<

=

8�ä_�[�P

&

È$ÃªÀÌ_�*

RXÁÂs°Ä_�[^_

&

ø�ªÀm/4*

RXsPOÌ__¹zRÃÅÆÈ$

=

$%V)0,

NO

��tn\ÁÂ

&d,+0

Nwg{

)#)

PÁÂ

s^�µ[

$

¬QðsI�¯µs2ë+kpP

ÁÂsQðª�

&

?QÁÂsÌ_

&

�¶2ë+k

PI�¯ª

&

¦p

&

3

#3]$&"&-&)$=

&

3

b¼�

&

ÁÂ4ùú'ÀÊ��ùëíî

Ásr5¯µ

=

:C

o]Ú_Ê¯µ "

C

ßO/md

¸�PI�¯ªs2ë+k

!

=

:C

#

#

)

3#$

=

#3$

:C

&

3

*=

##$

:C

#$$

"

C

#

#

)

3#$

"

#3$

C

&

3

*

"

##$

C

#"$

�4

&=

#3$

:C

&=

##$

:C

&

"

#3$

C

, "

##$

C

ßPI�¯ªs�

[

"=

#3$

:C

�P'À

C

r5s#

3

Ê¯µ

"

"

#3$

C

�P

'À

C

s#

3

ÊÊ¯µ

=

��åd

1

¬'À,

)

¬^�µsç'ÀÁ

Â

&d,+0

N//ùëíîÁ§s¸À�P

'$&(

L

<

3

*L

<

!

3

##!!3#$&"&-&) #G$

�4

&L

b

3

,

L

b

!

3

ÈrP

&

3

h�¹sI�L_�,

I�ùë�

=

°d

L

<

3

#

#

1

C#$

'/

C

*=

#3$

:C

*4

C

*

"

#3$

C

( #&$

L

<

!

3

#

#

1

C#$

'/

!

C

*=

#3$

:C

*4

!

C

*

"

#3$

C

( #%$

�4

&/

C

,

4

C

ÈrPp)/'À

C

bsL_�

sLÀ,Ê�r5sL¡

"/

!

C

,

4

!

C

ÈrP'

À

C

sùë�LÀ,Ê�r5sL¡

&

Oo)o

�f�·Z

!

/

!

C

#27

C

>

:C

#B$

4

!

C

#2<

C

*

"

*

C

2

"

C

;#<

C

*

"

C

$ #H$

�4

&<

C

P'À

C

sù�à�

">

:C

P'À

C

r5s

Ä¯µ

=

'%

hf¸Þ

��*RX�

%

¬Qð'À+«

#

äö

$$!

+¡

)

½ Tò

)

½ þò

)

© Tòo]© þ

ò

&

r�ÈrP

7

I

&7

$

&7

"

&7

$

&7

"

&

\r�P

7

7

=

+¡¾`Pm¬ßrVÀ

$&

¤ÁP

D&

ðµ

P

O&

r5P

-

I

=

'¬+ ¾`P�¬ßr�Ãs

+k

!

½ò+ PÃ

"

zÃ

G

s+k

&

44Ã

"

o

(

P©Ê�+¡zRÚ_

&

Ã

G

¸ÃðNOÊ�

�Ã

"

¾{2RÑÌ_

"

©ò+ PÃ

&

zÃ

%

s+k

=

�+ TòÃsðµP

O

$

&

+ þòÃs

ðµP

O

"

=

½

)

©+ �OÊÈrP ,

$

&

,

"

"

½

)

©

+ sþòÊ�TòsRZðµÈrP 1

$

&

1

"

=

�+ ¾`�sÃz+¡s��©-��mÞº

T

&

WP+¡sPOù�L©Þº

=

ö

$!

*RX¾`�P

X13=$!L(*TJ1+3,1*:*,.71661FT-1.10; F(;0-

��dºWõÁ

Z

3

'

3

B

3

V

3

PùëÁ

&V

3

©S

{O�ÍOd5

=

+ÀWõÁ

Z'

I

B

I

V

I

o

(&%

Â

2s4¤

Z

Pl¤

&'

I

©¸À

$

s45ù�L©

ÍO+ô

&B

I

©S{�

'

I

©ÍO+¡©N

&V

I

©

É©�w}ÍO+À�N

=

>%

ëügY�ºÜ')¸

>&$%

ùúi`ÒùúèJ

��+ Ê��+¡sª¯Ì_Oo�mª

À!,+�zRd�!,

&

§�m¬Q¼sª¯

m/Oo)m+ÿ2N/¸�

!

0#$#0

*

&!$ #[$

�4

&0

P+ ª¯Ì_s7�O�

&

)*+ s

¸ðz�OÊs-Õ

)

¯µo]Ä¯µ

"0

*

P7

�O�sQ¼Ø

=

ÿ2N/

#[$

Ood�d¸�ªÀ*RX+

 ª¯Ì_sÊË^�µ

=

Q¼ÿ2N/

#[$&

Á

ÂsQð^�µsOo{P+¡Y Ì_s

B

¬

^�µ

=

g{+¡b

Z

¤/dºWõÁ4sWõ

'&

B&V

o]+ÀWõÁÊ��dºWõÁsTUÊ

,

)

VÚÊ !

)

Ê>Ê 2

B

¬ª�pPÁÂsI�

Wõ

=

g{

Z

¤/dºWõÁ4ÞUÌ_s¯µ

?

/

'

I

&B

I

&V

I

©bsÈ�

&&/&9&

o]+ÀWõ

ÁÊ��dºWõÁÚ_Ì_sÊ¯µ "/

'

I

&

B

I

&V

I

©bsÈ�

6&\&8B

¬ª�pPÁÂsI�

¯ª

&

�

&

3

#3]$&"&-&B$

ÈrP

&&/&9&6&\&8=

A%



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

W X > Y > ? Z [ [ W

"#$%

!

!

o+ÀWõÁPíîÁ·Ü²'ÀÊ��ù

ëÁsr5¯µ

=

:C

,Ú_Ê¯µ "

C

=

²'Àsr

5Ä¯µ

>

:C

)

�r5sÊÄ¯µ "

*

C

O{u�

=

:C

&

"

C

�Õ ·µ1ú

=

e)�

#$$)

�

#"$

Oo1Z

²'Àsr5Ê¯µ

=

#3$

:C

,ÊÊ¯µ "

#3$

C

=

>&'%

ùúyºÜÒùúj�Ü

Q¼ÿ2N/

#[$&

Oo�+ z+¡� 

o]+ T

)

þò� sÊ×p)�»pÁÂs

ÿ2�

&

/

d,+0

N/4VòüÁÂsÿ2�

=

ª

À*RXhAúsþøL_�)*;�

)

Yi_

�,·_+M�

=

jkïðsÁÂs^�µl+

¡s

B

¬^�µ

&

*RXhAúsYi_�sp

)nSOo¾`ú+¡b

&

<V^_§ð^�µ

Ì_sBbë

&

4åøÈÔA^¡;�sp)

=

��+¡hAús·_+M�

*

sÊÕÊ

P´

&

�M�Ôd

'

I

©bsÈ�

+=

+À

$

Aús

L_�,L_�¡/

Z'

I

B

I

V

I

4s¸À�P

/

$

#

+27

I

T61+

,

2":(6

&

61+

3

2F:(6

&

61+

3

*I61+

&

7

I

T:(6

,

61+

+

2"61+

3

*F:(6

3

7

I

T:(6

,

:(6

+

2"61+

&

:(6

3

2F61+

&

61+

3

2I:(6











&

#A$

4

$

#'

N

'

N

B

N

V

(

W

#$#$

�4

&"

P¢�

"F

Pò�

"I

P¬�

"N

'

PVÚ�

¡

"N

B

PTU�¡

"N

V

PÊ>�¡

"

&P²Ê

"

3

Pò�Ê

=

ÁÂ44§²'ÀAúsL_�Ôd;�

&

L_�¡P´

=

I�L_�,I�ùë�Èr�

�

#&$

,�

#%$

XÍ1ú

=

>&>%

ªk

V)0,

N�

Ë¢�

#G$

Oo1Z*RXsW^�µ_�

[�P

&

ä°o

9=

44

&

�

#9$$ b

�

#9G$

P�¹

�I�¯ª

&&/&9

s�ÞµN/

&

�

#9& $ b

�

#9B$

P�¹�I�¯ª

6&\&8

s�¡ÞµN/

=

�

#9$$)

�

#9G$)

�

#9&$

PPO_�[N/

&

�

#9"$)

�

#9%$)

�

#9B$

PXòO_�[N/

=

G%

ëü;�º[B�«¬[}

G&$%

«¬lDlQR

g)

/RL@G&/X1*0I000

SIY+pP*RX

Þ4

&

+ ÆPOª¸ðª�OsOª¯+ 

=

/RL@G&

+ s;�PS+\;�s

Hn

'$%(

&

î

£úªÀ+��+ ;�s^_

&

{+ s;�

ùS+\;�s

$%n&

44Tò+ ;�lþò

+ ;�s

&

T

=

ÅÆí[ä¸

$=

q

$%

7e«¬QR��

()*+,$%?)/)=,1,/9.7/9-=;+)1-70

í[ �ÕØ í[ �ÕØ

7

7

ED3

A#H @EF #=G%%

N@ #=% AEF #=$%

OEF B=A[%

O

$

EF

"=%

DEF #=G%%

O

"

EF

"

!!

�)s*RXi_þ¯í[��

!

+ Tò

z+ þòsËZ²ßP

$"

/�OÊP´Õ

&

+

 Tò2ðP

#=[ F&

þò2ðP

#=H F=

8�|

¼&��

&

�)

L1661-0a,7:(F

'$B(

e�ÈrXÍ

ªÀ*RX/

&

ni_Óu

#

äö

"$

�si_í

[

&

/�èsÅÆ4�)2ë[ØsNw1ú4

åþ¯Ê¹si_[¢

=

ö

"!&

ni_Óu

X13="!X()*,0*(;8+,F1::(+.13)*,71(+6

XÍ�]¸a

&

*RX/ª¯%�si_Á

[ª`"Z

&

�/

"r

²Ê�

&

Ôi_Óu

$

ª¯

úi_Óu

&&

¬�Á[,Ù

"H=Gn&

ãP/ª¯

m/4

&

+ sº�aò,Ù

=

G&'%

ë6aºmnPo<ºÜ'pq[}

Oª¸ð

)

Oª�OÊs*RXzRª¯Ì

_Õ

&

ãÃhAYi_��ëi_þ¯sª`<

Æªþ

&

ÿ�ÁÂü�ª¯Ì_s°Ä�,°Ä

�¡s^_

=

°Ä�lÍ/�ÞµN/4hd�

ª¯Ì_¥$s<

#

�üd ,

*

$

&

,

w

$

&

1

*

$

&

1

w

$

&

,

*

"

&

,

w

"

&

1

*

"

í 1

w

"

s<

&

V)*Yi_�

$

s,

&

4/

'

I

&

B

I

&V

I

©bsÈ�Èr¦p #

L

'

&

#

L

B

&

#

L

V

0

°Ä�

¡lÍ/*RXs�¡ÞµN/4hd�ª¯Ì

_¥$s<

#

V)*Yi_�¡

$

s,

&

4/

'

I

&

B

I

&V

I

©bsÈ�Èr¦p #

N

'

&

#

N

B

&

#

N

V

0

°Ä

�z°Ä�¡slª¯Ì_¥7s+ sùë�

zùë�¡

&

:lªÀ*RX_�[N/zè¼

 *RX_�[N/sLMhr

=

�º�m�+ÅÆfÈ$+ ª¯m/4Á

Âs°Ä�,°Ä�¡sêë

=

��/ª¯m/

4

&

*RXs¯µ,~�0çVª

=

#B



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$

% àÒ

&

�

!

mnªÀ*RXs_�[ï�z_�êëÈ$

$$

��+ ½©��ª¯

=

#

$

L

!

Ôi_Óu

$

ª¯úi_Óu

&&

ª

¯m/Pm5ùëuº

&

Õ &[ "ÈrP

$ 6

,

$% 6"

#

"

L

!

zR|Oª¯

=

�]äö

G=

ö

G!

��m5ª¯°Ä�

X13=G!9;;171(+,-.(*:0)+;0*68FF07*1:.1*67@(*;0*F(*TJ1+3

"$

��Ôd©ò+ ª¯

=

#

$

L

!

Ôi_Óu

$

�¯ª¯úi_Óu

&&

ª¯Õ P

$ 6"

#

"

L

!

zR|Oª¯

=

�]äö

&=

ö

&!

Áò ª¯°Ä�]°Ä�¡

X13=&!9;;171(+,-.(*:06,+; F(F0+7)+;0*

,68FF07*1:F(*TJ1+3

�obÅÆ�]O�

&

ª¯¯µM®°Ä�

sMZ

&

"P

$% 6

ÕÁÂs°Ä^_8jOoñ

ÉVX

"

��ª¯Ô�ÁÂ°Ä� #

L

'

&

#

L

'

Ê�

�*RXhA;�f¹"Ù

&

~ZîP;�s

Gn&

ãP+ sr�/\¬*RX4s²;"

Ù

&

°ª¯s\�¯µVZ

"

t��ª¯ÿ��

B

I

©NOò�o]�

V

I

©Ê>�¡ÁÂ°Ä^

_

&

§�^_*RXsXòO.¼ë

=

�k

&=$

ºi_êëí[sXÍo]k�

'$#(

�ªÀ*RXt¼&i_êësÈ$O�

&

/ª¯m/4

&

*RXhAYi_�sª`²h

A°Ä�z°Ä�¡MZhç

&

%��_�[ê

ës^_l~LMs

&

/ª¯¯µVZÕ��8

jOoñÉ

=

obÈ$OPªÀ*RX_�[�

Ps¾`´ìíîÞ¢

=

G&>%

ëü?rPgY�staºqu[}

��*RXs��lº��s

&

� ,

$

/,

"

&

1

$

/1

"

"

*RXzRSVÚSò�s*RÌ_

&

�µ¶�� +

]

!

]

3/

#&6]8

/

#0

�_�[�P

zRÜj¾`

&

1ú*RXsPO_�[�P

=

�ªÀÌ_h¥7s*RXPOÌ__¹z

RÅÆ

&

ª¯m/PÔi_Óu

$

�¯ª¯úi

_Óu

&&

Õ ÈrP

$ 6

,

$% 6=

Ç9��l¥µ

P

$# DF&#=%N@

s[ÞSò�.�*R

=

�ö

%

sÅÆ�]O�

!

»+ !9ª¯

&

T

UÊ¯µªPöØ

&

TUÊK*ªÙ

&

ãP/+ 

�Osm/4

&

i_45K*�UÔ<ÁÂÃ³

ô�¡

=

ª¯!9�

&

*R¥µK*�³

&

*R¯

µK*�Ä

&

ãPë)+ s�O,©Ñ

&

+ º

�K*,Ù

&

z<¬�ªÙ

&

4/S{NObsÈ

�V¶oÞµ;�

&

�Õë)TUÊs,Ù

&

·_

+M�/S{ObNOsÈ�,Ù

&

È�P*R

X01O�sÄ¯µ

=

*RXS{+¡O�¯µ

È�s�Ä

&

�µ<²ÊK*�Ä

=

ö

%!

ªÀm/_�_¹

X13=%!a8+,F1:*06T(+606;)*1+3F(*TJ1+3

$B



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

W X > Y > ? Z [ [ W

"#$%

!

!

ª¯�2�

&

i_45][�U

&

/�Þ^Ê

Êsp)�

&

TUÊ¯µK*3�ú´]BØ

&

T

UÊ�,ÙK*ªP�Ä

"

¬�ÿlV¶oÞµ

;�

&

ho¥µ:è��

=

ë)¥µs��

&

*R

¯µo]²Ês�Ä

&

¬��K*�Ä

&

{�Þµ

3�Z�;�

&

P1*RXb¬

&

.m"ðs½{

m/~FÀú7sÞµ7�

=

ª¯�

&

+ º�,

Ù�P¬�ªÙ

&

ho7sÞµ7��

&

*RXs

¯µz²ÊÈ��Z

=

�²�nª¯¯µO�

!

ª

¯¯µMZ

&

*RX7�ª`M®

&

7�sª`�

:MZ

"

ª¯�2�

&

V�ª¯¯µqfs^_�

K*uÇ

=

obÈ$¸a

!

ÿ�ªÀ*RXs_�êë

]4�Pzi_í[sVb¼ë

&

¿M�Xê¼

sôõ!,ÁÂ

&

oP4/ªÀm/40ç.¼

=

H%

�

%

g

$$

¾`ÃOª¸ð

)

Oª�OÊªÀ*RX

sû(�P

&

e)

d,+0

NwïðÃ¶n*RXs

_�[�P

&

OpPªÀ*RX*R!,ÁÂ�

Xz23s8�

=

"$

+ ��ª¯Ô�/

'

I

©NOÁÂ°Ä

_�[^_

"

t��ª¯ÿ��

B

I

©NOo]Ê

>�¡ÁÂ°Ä^_

"

;ob°Ä^_Ê��Y

i_�sª`f¹"Ù

&

���ªÀm/s_�

[^_l~LMs

&

¶�]O)�_�[�Ps

¾`

=

G$

�ªÀ¥7s*RXPOÌ__¹sÅ

Æ¸a

!

*RXs¥µ

)

¯µo]TUÊß·Âh

Zª`

"

ª¯¯µMZ

&

*RX7�sª`M®

&

4ª`�:MZ

=

o-

K

# #+2":(6

&

:(6

3

2F:(6

&

61+

3

*

I61+

&

2#7*"7

$

*"7

"

$'T61+

,

*

#&

*

28/*\9$( *7A#8

"

*\

"

$2

7

$

O

"

+#8

*

26\2

,

w

$

$:(6

,

$

*

'#82

,

*

$

$

"

*\

"

(61+

,

$

2#8

*

26\2

,

w

"

$:(6

,

"

*

'#8*

,

*

"

$

"

*\

"

(61+

,

"

, 2

7

"

+'\

"

I

$

2

1

w

$

*I

$

#82

,

*

$

$

"

(61+

,

$

*

'#8

*

26\2

,

w

$

$I

$

*"

1

*

$

#82

,

*

$

$(:(6

,

$

*

'\

"

I

"

2

1

w

"

*I

"

#8*

,

*

"

$

"

(61+

,

"

*

'#6\28

*

2

,

w

"

$I

"

2"

1

*

"

#8*

,

*

"

$(:(6

,

"

,

#9$$

# ##7*"7

$

*"7

"

$*

'T:(6

,

61+

+

2#/

*

*8& 269$(2

"61+

3

*F:(6

3

27#A8

*

*A6\$2

7

$

O

"

+#

,

w

$

28

*

26\$61+

,

$

*'#82

,

*

$

$

"

*6

"

(:(6

,

$

2

#

,

w

"

*8

*

*6\$61+

,

"

2'#8*

,

*

"

$

"

*6

"

(:(6

,

"

,2

7

"

+ 2'I

$

6\*"

1

*

$

#82

,

*

$

$ *I

$

#8

*

2

,

w

$

$(61+

,

$

*

'I

$

6

"

2

1

w

$

*I

$

#82

,

*

$

$

"

(:(6

,

$

2

'I

"

6\*"

1

*

"

#8*

,

*

"

$ *I

"

#8

*

*

,

w

"

$(61+

,

"

2

'I

"

6

"

2

1

w

"

*I

"

#8*

,

*

"

$

"

(:(6

,

"

,

#9"$

# ##7*"7

$

*"7

"

$'T:(6

,

:(6

+

2

#9

*

2\& *6/$( 2"61+

&

:(6

3

2F61+

&

61+

3

2

I:(6

&

27# 2A\

*

*A68$2

7

$

O

"

'#\

*

*"6

,

*

$

268$61+

,

$

*

#"\

,

*

$

26

*

2\8$:(6

,

$

*#\

*

2"6

,

*

"

268$61+

,

"

*

#"\

,

*

"

*6

*

*\8$:(6

,

"

( 2

7

"

+'"\

1

*

$

*#\

*

268$I

$

*"6I

$

,

*

$

(61+

,

$

*

#"\I

$

,

*

$

26

*

I

$

2\8I

$

2"6

1

*

$

$:(6

,

$

*

'"\

1

*

"

*#\

*

268$I

"

2"6I

"

,

*

"

(61+

,

"

*

#"\I

"

,

*

"

*6

*

I

"

*\8I

"

*"6

1

*

"

$:(6

,

"

,

#9G$

# [#

O

"

7

$

#:(6

,

"

2:(6

,

$

$*

7

"

#I

"

:(6

,

"

2I

$

:(6

,

$ ]$ T:(6

,

:(6

+

*

N

'

2]

'

6

*

2#]

V

2]

B

$\8*

#]

"

*]

G

$'61+

,

$

:(6

,

$

#"

,

*

$

6*\

*

268$*

:(6

"

,

$

#"

,

*

$

\26

*

2\8$(*

#]

&

*]

%

$'61+

,

"

:(6

,

"

#"

,

*

"

62\

*

*68$ 2

:(6

"

,

"

#"

,

*

"

\*6

*

*\8$(*

7

$

@ *

O

"

:(6

,( ) [
$

9

*

2\& *6/2@6

*

2@\8*

#"

,

*

$

6*\

*

268$

O

"

61+

,

$

*#"

,

*

$

\26

*

2\8$

O

"

:(6

, ]$

*

7

"

#@ *I

$

:(6

,

$

$+9

*

2\& *6/2@6

*

2@\8*

'"

1

*

$

\*I

$

#\

*

*"

,

*

$

6268$(61+

,

$

*

'I

$

#"

,

*

$

\26

*

2\8$ 2"

1

*

$

6(:(6

,

$

,2

7

$

@ *

O

"

:(6

,( ) [
"

9

*

2\& *6/*@6

*

*

@\8*# 2"

,

*

"

6*\

*

268$

O

"

61+

,

"

*

#"

,

*

"

\*6

*

*\8$

O

"

:(6

, ]"

2

"B



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$

% àÒ

&

�

!

mnªÀ*RXs_�[ï�z_�êëÈ$

7

"

#@ *I

"

:(6

,

"

$+9

*

2\& *6/*@6

*

*@\8*

'"

1

*

"

\*I

"

#\

*

2"

,

*

"

6268$(61+

,

"

*

'I

"

#"

,

*

"

\*6

*

*\8$ *"

1

*

"

6(:(6

,

"

,

#9&$

# #N

B

*A#"61+

&

:(6

3

*F61+

&

61+

3

*I:(6

&

$*

7A#9

*

2A\

*

2\& *6/*A68$2]

B

\

*

2

#]

'

2]

V

$ [68* 2A7*

O

"

#61+

,

$

*61+

,

"

$7

$

*

#I

$

61+

,

$

*I

"

61+

,

"

$7 ]"

T:(6

,

:(6

+

*

#]

"

*]

G

$61+

,

$

'61+

,

$

# 2\

*

*682"

,

*

$

6$*

:(6

,

$

#6

*

*\82"

,

*

$

\$(*

#]

&

*]

%

$61+

,

"

'61+

,

"

# 2\

*

*68*"

,

*

"

6$ 2

:(6

,

"

#6

*

*\8*"

,

*

"

\$(2

7

$

O

"

61+

, [$

9

*

2\& *6/2@6

*

2@\8*

#\

*

*"

,

*

$

6268$

O

"

61+

,

$

*#"

,

*

$

\26

*

2\8$

O

"

:(6

, ]$

2

7

$

O

"

61+

, ["

9

*

2\& *6/*@6

*

*@\8*

#\

*

2"

,

*

"

6268$

O

"

61+

,

"

*#"

,

*

"

\*6

*

*\8$

O

"

:(6

, ]"

2

7

"

I

$

61+

,

$

+9

*

2\& *6/2@6

*

2@\8*

'"

1

*

$

\*I

$

#\

*

*"

,

*

$

6268$(61+

,

$

*

'I

$

#"

,

*

$

\26

*

2\8$ 2"

1

*

$

6(:(6

,

$

,2

7

"

I

"

61+

,

"

+9

*

2\& *6/*@6

*

*@\8*

'"

1

*

"

\*I

"

#\

*

2"

,

*

"

6268$(61+

,

"

*

'I

"

#"

,

*

"

\*6

*

*\8$ *"

1

*

"

6(:(6

,

"

,

#9%$

# #N

V

*A# 2"61+

3

*F:(6

3

$

[
*

O

"

#:(6

,

"

2:(6

,

$

$7

$

*#I

"

:(6

,

"

2I

$

:(6

,

$

$7 ]"

*

T61+

,

2]

V

8

*

2#]

B

2]

'

$6\*

A72

O

"

#61+

,

$

*61+

,

"

$7

$

2#I

$

61+

,

$

*I

"

61+

,

"

$7[ ]"

*

T:(6

,

61+

+

27A#/

*

*A8

*

*8& 269*A6\$*

#]

"

*]

G

$' 2#8

*

2

,

w

$

$#:(6

"

,

$

261+

"

,

$

$6\*

61+

,

$

:(6

,

$

#6

"

2\

"

$(*#]

&

*]

%

$' 2#8

*

*

,

w

"

$*

#:(6

"

,

"

261+

"

,

"

$6\*61+

,

"

:(6

,

"

#\

"

26

"

$( 2

7

$

O

"

61+

,{$

/

*

*8& *@8

"

269*@6

"

2

#6\*8

*

2

,

w

$

$

O

"

61+

,

$

*'6

"

*#82

,

*

$

$

"

(

O

"

:(6

,}$

2

7

$

O

"

61+

,{"

/

*

*8& 2@8

"

2692@6

"

2

#6\*8

*

*

,

w

"

$

O

"

61+

,

"

2'6

"

*#8*

,

*

"

$

"

(

O

"

:(6

,}"

*

7

"

I

$

61+

,

$

+/

*

*8& *@8

"

269*@6

"

2

'I

$

#6\*8

*

2

,

w

$

$ *"

1

*

$

#82

,

*

$

$(61+

,

$

*

'I

$

6

"

*I

$

#82

,

*

$

$

"

2

1

w

$

(:(6

,

$

,*

7

"

I

"

61+

,

"

+/

*

*8& 2@8

"

2692@6

"

2

'I

"

#6\*8

*

*

,

w

"

$ *"

1

*

"

#8*

,

*

"

$(61+

,

"

2

'I

"

6

"

*I

"

#8*

,

*

"

$

"

2

1

w

"

(:(6

,

"

, *

7

$

@ *

O

"

:(6

,( ) {
$

&

*

*@8

*

28/*\92@6\*

'\

"

*#82

,

*

$

$

"

(

O

"

61+

,

$

*#8

*

2

,

w

$

26\$

O

"

:(6

,}$

*

7

$

@ *

O

"

:(6

,( ) {
"

&

*

2@8

*

28/*\9*@6\*

'\

"

*#8*

,

*

"

$

"

(

O

"

61+

,

"

*#6\28

*

2

,

w

"

$

O

"

:(6

,}"

2

7

"

#@ *I

$

:(6

,

$

$+&

*

*@8

*

28/*\92@6\*

'I

$

\

"

*I

$

#82

,

*

$

$

"

2

1

w

$

(61+

,

$

*

'I

$

#8

*

2

,

w

$

26\$ *"

1

*

$

#82

,

*

$

$(:(6

,

$

, *

7

"

#@ *I

"

:(6

,

"

$+&

*

2@8

*

28/*\9*@6\*

'I

"

\

"

*I

"

#8*

,

*

"

$

"

2

1

w

"

(61+

,

"

*

'I

"

#6\28

*

2

,

w

"

$ 2"

1

*

"

#8*

,

*

"

$(:(6

,

"

,

#9B$

�4

&I

$

]O

$

\

1

$

_

O

"

"

PÃ

G

sr5z¤

(

sÆ

Ç

"I

"

]O

$

\

1

"

_

O

"

"

PÃ

%

sr5z¤

%

sÆÇ

=

Q�^_

#D,.,/,06,9$

'$( V01:J Q&K,+;0*6/=̂+7*(;):71(+ 7(F(*TJ1+3,1*:*,.7*060,*:J

''(='()*+,-(.91*:*,.7&"##H&&&#&$ !$#%A=

'"( /,*I,*1+(K&/1-30+ h&92,2VL&07,-=9*0510C(.F(*TJ1+3,1*@

:*,.7''(='()*+,-(.̂+70--130+7L,70*1,-K8670F6,+; K7*):7)*06&

"#$$&""#A$ !["G@[HH=

'G( e0166J,,*W9=L(*TJ1+3,1*:*,.770:J+(-(38@+0C6J,T06.(*,1*@

:*,.7;0613+& VWh@LS@9<W@$&$ ' V(=X*,+:0!aŴMa(:)F0+7&
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õþ

&

çF!45¦ª«¤s

¤éÿ�-«ö÷¡ª

=

"8

K9V

N-ÐÑ4

&

"n

sÏ¢_¹¸Ö�¹

$=A j$#

_B
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'M( EES*(:00;1+36(.7J0 ẐZZM(+.0*0+:0(+ M(FT)70*<161(+

,+; S,770*+ V0:(3+171(+=S16:,7,C,8&>'! ẐZZ&"#$"!%$#@%$H=
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'"#( P)(e L&Y1K X&P0+3gQ=9J8I*1; 6:J0F0.(*(..@-1+0MJ1@

+060613+,7)*050*1.1:,71(+'M( EES*(:00;1+36(.7J0 ẐZZM(+@
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sB2Ì_

&

¶.Ñ�

G

n!,

A"$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

W X > Y > ? Z [ [ W

"#$%

!

!

KÉ�s_�ËÌT2�ö

A b

ö

$$

h�

=

�Ò6�]O�

!Ŝa
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# ẐX$

l�kÃ�¸þ¼¯�

§

#ZdX$

,¬u�§

# X̂$

sè¤s8�b·¸

7fsÿ�t2ëÁÂs�§Nw

'$B(

&

þ¼¯�

§4P)7��X

!

k

]N¤

E

zR�§XÍ

&

<

¬u�§e)¬u7�

'

k

]Eá¬u

2

zR�§

XÍ

&

44

&'

k

]E

_$

!

k

&2]E

_$

=

�¸¬u�§sê

V,�Xm/��

!

$$

êVm/

=

2#3 32$$ #

!'

)

3&32$

2

2$

#32$ 32$$

)

W

3&32$

*

*

W

3

7

3

*

3

(

2$

'

k

#3 32$$ #

!2#3 32$$

)

3&32$

!

k

#32$ 32$










$

#"#$

�4

&!

k

#3 3_$$ ]2

_$

#3 3_$$'

k

#3 3_$$

P

3_$

Õ1ú

3

Õ1s7�êVØ

=

"$

�Xm/

=

2#3 3$ #2#3 32$$ *

#

5

C#$

+

C

#3$

'

k

#3 3$ #'

k

#3 32$$ *

#

5

C#$

F

C

#3$

+

C

#3$ #6

W

C3

1

2$

C3

6

C3

F

C

#3$ #6

W

C3

1

2$

C3

'A

C3

*6

C3

!

k

#3 32$$2

!!!;

C

#3&!

k

#3 32$

















$$(

#"$$

�4

&A

C3

P

3

Õ1#

C

#*+szVO�

"5

P¬

u�§º¤¬[

&

jk4

&5 ]"0

}

3

Õ1=õ7�s~F�X�]P

!

k

#3 3$ #2

2$

#3 3$'

k

#3 3$ #""$

'&>%

¼½�`PSÇ

�+^�SüËÌsLMùßsl´¥=õ

s�X5µ

&

jk)¬uÖpP�+^�,¾!

,sè`Íõ

'$&(

!

]#

$

"

-+'#"

!

P$

"

2

( #"G$

¬uÖMZ

&

}*+s5µsM¥

&

*+s~

è!,slýú*+~è¯µ,>OÊ�$

&

P

1!,Íõ~Z

&

�

+

!

&=

!

#F,U]

+

&=

#"&$

�4

&

+

]'

2

$

&

2

"

(

W

P*+s>OÊ

"=]'/

$

&

/

"

(

W

P*+s¯µ

=

�Õ

&

/�*+zR!,Õ

&

ÿ¹¶î£*+

sëñÿ2

!

/

F1+

%

/

C

%

/

F,U

2

*

C

% )

F,U

/

*

C

%

@

{
F,U

#"%$

�4

&/

C

P*+¯µ

"/

F1+

P*+s~Ù¯µ

"/

F,U

P*+s~Z¯µ

"

2

*

C

P*+sÊ¯µ

"

)

F,U

P*

+s~ZÊ¯µ

"/

*

C

P*+sÄ¯µ

"@

F,U

P*+

s~ZÄ¯µ

=

�+^�SüËÌÕÿ¹¶î£*+^¡s

qS

&

�*+z=õsÆÇ¹VÙ�qSÆÇ

&

j

k{qSÆÇP=õsµôs~Z·�ÆÇ

&

}

qSÿ2O¸�P

8

C

(

D

NqF,U

!!C#$&" #"B$

�4

D

NqF,U

P=õsµôs~Z·�ÆÇ

=

'&G%

7�

DU"

Pÿ®!s��Tð

�+^�SüóV,¾è`½¾lm¬çÿ

2sÁ=õè`½¾

&

jk�)ÃV_Õýè`

fzR~è·Ü

'[&$&(

=V̀ h

fü�V_Õý!,

#V̀ M$&

/'m¬��Õ1

&

è`ÍõÔî£Ô

¶Õ17syf³m�Õ 

&

Ë¢ÁÂÌ_�P

fêVÁÂyfm�Õ Ts7�

&

øe)¶7

�fXÍè`Íõ

&

Ô<ïðm¬è`½¾

&

·Ü

¶è`½¾

&

~F1ú~è!,ÛÖ

=

»úÃ�m

¬��Õ1Õ

&

;�bmm/

&

ë)Õ s�Ä

&

\¬m/�ä|�V_zR

=

�+^�Sü=õ

ËÌh'suvl_�Vb¼s

&

S/s,¾è

`�XlV)Ò�s

&

,¾¿MV÷d>7è`

�X

&

<V_Õýè`sè¤¸a4Oohcd

µ¶§ðM·

=

V_Õýè`NwL��

=

$$

�

3

Õ1=õs7�

0

+

'3(&

�yf

!

8

L

Ts=õ7�zRêV

&

�X1ú=õs7�

ÛÖ

!

0

k

+

'3!3*!

8

( #+0

+

'3(&0

k

+

'3*$(&-&0

k

+

'3*!

8

(,

#"H$

�

3

Õ1*+s7�

0'3(&

�X*+s

!

8

L

!,ÛÖ

!

%'3!3*!

8

( #+%'3(&%'3*$(&-&%'3*!

8

(,

#"[$

XÍ

3\!

8

Õ �Ts~è!,ÛÖ

!

GB$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

W X > Y > ? Z [ [ W

"#$%

!

!

%

!

'3!3*!

8

( #

,*3

%

F1+]#%'3!3*!

8

(&0'3(&0

k

+

'3!3*!

8

($

#"A$

"$

{ä~è!,ÛÖs% "

8

��$

%

!

'3!

3\

"

8

( #$

%"

8

%

!

8

$

pP¶ "

8

Õ �Ts!,

�$

=

G$ 3\

"

8

Õ1

&

;�L

$$

,

"$=

jk4

&!

8

][&

"

8

]"=

>%

«¬�×Ò[}

ÅÆ � �

!

e N * + s ~ Ù ¯ µ

/

F1+

]

$## FE6&

~Z¯µ

/

F,U

]G## FE6&

~ZÄ¯µ

@

F,U

]$% FE6

"

&

~Z>OÊ¯µ )

F,U

]#=$ *,;E6&

*+sÊV�ßN¤ .

,

]% F*,;&

*+s^¡¼

-ßN¤ .

8

]%F"

=õ*+sµô~Z·�ÆÇ

P

"% DF=

ÅÆÕ P

$ %##6&

��Õ P

$6&

m/

±RN¤,V�N¤ÈrP

7

3

#

#0##" % #

# #0

[ ]
##" %

!1

3

#

#0##%

"

#

# #0##%

[ ]
"

$$

Ð¯

$=

*+

$

,*+

"

sÇ9-ÕÈr

P

# _"#& _[#$DF&# _H#& _%#$ DF&

Ç9¯µÈ

rP

# _$"#&$B#$FE6&#_$B#& _$"#$FE6"

=õ

sÇ9-Õ,¯µP

#_B#& _&#$ DF&#$%#&$%#$

FE6&

°=õ¾�¯{2Ì_

=ẐX
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+̂;((*>,513,71(+ # Ŝ̂>$ & "#$# +̂70*+,71(+,-M(+.0*0+:0(+=
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