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bc:/¿8+

&

ÂÃ{ÇMf

XSQ9

Pd=_`:<!ef÷

=

&

Tg{

aKS

:�thi^vjkoù���lG

&

QR����

=

W

!

X

!

Y

!

ù�úû

"

ü�t

"

MKL

"

<!/¿

"

ù���

IZ[\]

! WSGA$

^_`ab

! 9!!!!

^cd]

! $##$@%AB%#"#$%$#$@##$&@#A

!!

Ç!f

&

SI+/Û),Ü)üýß01Ã

IJ¹)

&

4ÝÞs¼Mùßl�m+xH¦8

9ÁÂÒÕ0{,'(H¦¬uø]Õàáúd

º!,45

'$(

=

ë)L%xâ01s·¸

&

/H

¦ÈÉªV÷´¥s�Õ

&

H¦��:Ãç�`

·¸

&

ã O ä L H¦þ

&

ÿ d å þ

)

[ 9 Ê I

�

'"(

=

PÃ�¹+x¹)s·¸

&

¿M¥ëñç

��H¦89ÁÂsæç

&

f<+x¹)sêN

ëM·ÁÂ/ç·¥ëñs�Õ

&

ÿMî£ÁÂ

sOSë,³àè

'G(

=

8�ÓéO8/W¢Ö

#XSQ9$

s+xH¦

�ý]ê'(ÁÂsLMàñÁ1)*ç��H

¦�ý

)

ëìY ÚÛ,H¦[¢í×à�

=

ç�

�H¦�ýÁ1l8�

M,F0*,Y1+D

uîÒÓ+

xç��H¦[¢sÒÕ�ý

=

k�

'&(

ºOÚ

$�ÁÂ

&

g)

XSQ9

8�

X̂Xh#X1*67̂+T)7X1*67

h)7T)7$

+,ÜÝÃ

M,F0*,Y1+D

Ê+,

aLB&"

� Sw{uÂus½¾

=

k�

'%(

PÃn«¥

ïÒÕH¦�¬

&

�)

XSQ9

ÒÓÃ

M,F0*,Y1+D

uîsH¦�ý

&

Ooµ¶¥ïH¦[¢sÒÕ

�ý

=

f<§ð�XÈò;�

M,F0*,Y1+D

uîà

ñsÒÓ

&

ñÉÃ/H¦�ým/4[¢ò«s

!,

=

=%s23�ó�H¦�ým/4ZÓs

[¢ò«zRd�!,

&

/m¼/µb:o07

H¦[¢sOSë

&

34lÿ�+x¹)

&

]ÕO

Sd0{ïôsH¦¬uò13P;M

=

ëìY ÚÛê'(Á1sLMàñl³H

¦sëìY Ô

VQ/

ÚÛú

fMIM*=

+xH¦�

)

M,F0*,Y1+D

uî�$

&

4H¦l

VQ/

Ù�

&

f

<Z ç [ H ¦ 8 9 õ | P )

fMIM*

ë ì Y

Administrator
全文下载

http://www.cnki.net/kcms/doi/10.13700/j.bh.1001-5965.2014.0467.html


北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$

% ÔÕÖ

&

�

!

8�

XSQ9

s¥�+xH¦�ý]ê'(Nw

 

'B@H(

=

ãä

XSQ9

ãÃÒÕ�ýH¦ö÷[¢

þ

&

ÿMÞöëìY ÚÛùß

=

f<ëìY Ú

Û4dç¬÷¤¥ÌÍ

&

§/

XSQ9

bÒÓÕ

&

ø

ø¿M�XjWs÷¤¥wXzR'(

&

Ô<ù

)Z�súû:ü,Ó2:ü

&

�ÄÁÂàè

=

P

Ã´¥ Á Â � ñ

&

� & s N w l � ) " ý ¸

#Y4W$

N�ÒÓ¥wÌÍ

&

k�

'[@A(

ß�

Y4W

zRÃè`'(o´¥XÍ�ª

=

ãP

Y4W

¿M

ù)sXÍ:ü"®

&

ho/Ò�¹)4`Èd

�

=

f<

&

{uP)

Y4W

ÒÓsV¶�'/�ë

)ª�[Ø-Ös�Z

&Y4W

ù)s°±Y ³

V÷�Z

=

PÃÜÝ§¬½¾

&

k�

'$#@$"(

Èr

ÿ�

Y4W

s°±Y è`zRÃm¼23

=

þf

/m¼/µbºÿÃ°±Y 

&

;l�]Vl`

Èaò

=

k�

'$G@$%(

4ÿ�!÷�¥wXs23

Pjks'(´ìÃmn7s"#

=

��Ú$�

¹)/Û<=

&

!÷¥wV¿M$°¥wÌÍ�

]sn\ðµ

&

§d�,®Ã¥wÌÍù)s°

±Y ø�³Ãàè

=

ho

&

PÃzmL�³H¦

ê'(4÷¤¥w¥$s_�àè

&

jkÍk

Y4W

,!÷'(01

&

�XÃmn¥³-ÈÇs

!÷�

Y4W

¥wX

&

ÒÓÃ¥�³àès

DE%

ú

F-

I

-

*

ëìY ÚÛ

=

H¦[¢í×à�Á1sLMùßlÒÓH

¦[¢,ÐÑ9%/

XSQ9

z

aKS

� s¥�à

�

=

/

XSQ9

z

aKS

� °/Z�H¦[¢s¦

&à�

&

§�ù)

aKS

søÈ'(:ü

&

^_8

9Xëñ

=

ÿ�§¬½¾

&

jk�)

KV̂h

uî

&

�XÃmno

XSQ9

P!,'5s[¢í×+

,

&

à�,(

aKS

söÞ

&

P

aKS

j|�H¦8

9ÌÍ

&

�³'(ÏÕ

=

$%

µ¶P·¸A°±²³NO

/+xç��H¦89ÁÂ�X4

&

H¦�

$uî¿Mæççn��sH¦ö÷[¢

&

f<

/åÀÒÓ4·Ó

&

V���H¦)Ûm/4

&

A

BZÓH¦[¢ò-Ó�

=

4lãl/��)Û

s½ 

&

H¦[¢s·áN,u©NZÓÃ¬­

V�Ls½¾

=

PÃd��³[¢ò«s^_

&

j

º�XÃmnåd^_Uò+,sH¦[¢�ý

Nw

&

ÒÓò«s^_UV,]Õ*�

=

$&$%

¹ºG»¼½���

H¦ö÷�ýLMlË¢�$s+d�¬­

zRd�¬­fb¼!9�ýsÕ+

&

�/+d

�¬­zRd�¬­ßd�

#

�P

$$

Õ

&

�ýH

¦ö÷sd�[¢

=

PÃZ[H¦��)ÛÕò

«H¦[¢�,

&

�XÃmn^_Uò!,X

=

¼

l¾��Å­¼�

!

$$

H¦��P

L(;0-' 5(&

44

5 ]$& "&

-&H"

"$

ÈÉªP

G

5

jH

5

&

44

5 ]$&"&-&H"

G$

'R�ýús[¢P

G

:,T7)*0

"

&$

Rd�¬­P

I

613+,-

=

ÒÓ^_Uò!,s7�+�P�ö

$

h

�

=

)

ZVV]# J

b

& K

b

& D

b

&

*

&

!

$

¸�

&

åÀ?Q

��

!

$$

7�ýk

J

b

]+J

#

&J

$

&J

"

,0

44

J

#

P[

¢ò«UV7�

"J

$

¸aB/-R[¢��sò

«*�

"J

"

¸aB/-R[¢Q�sò«*�

=

"$

°�ýk

K

b

]+'

$

&'

"

&'

G

&'

&

,0'

$

,

'

"

¸

�[¢ò«4P

"'

G

,

'

&

¸�ò«*�n«

=

G$

.pýk

D

b

]+8

$

&8

"

,08

$

¸a-R[¢

��sò«*�.p

&

�»

G

:,T7)*0

oG

5

Õ

&

¸a

[¢d��

&

}�»%�ýús[¢zRØ/.

p

&

³�ýús~�m¬[¢çèd�ZQ�m0

u©�@{�Àú»%[¢Ù�s'R[¢�¿

·

G

5

"8

"

¸a-R[¢Q�sò«*�.p

&

�»

G

:,T7)*0

]G

5

Õ

&

jRsRd�¬­

I

613+,-

Þfd�

#

��ýús¶R[¢�QZÃ»%[¢Ù�s'

R[¢�

$&

}4[[¢O�m0u©�@s�Z

&

{ú»%RsRd�¬­ÚÛPS�7�

=

&$

7�ÚÛ�[ *

! J

b

jK

b

'

J

b

&

¸a!,

XË¢»%7�,°�4PÝ¼�mÕ17�

=

%$

�Z�[ !

!J

b

'

D

b

&

¸a!,X/V�

7��¾ZV�s.p

&

åÀ¼�P +

#J

$

$ ]8

$

&

+

#J

"

$ ]8

"

0

ö

$!

^_Uò!,7�+�P

X13=$!K7,70F,:J1+0F(;0-(.,)7(F,71:0**(*:(+7*(-

^_Uò!,XÇ97�P

J

#

&

°�

'

$

#

í

'

"

$

·ÂÕz$7�

J

$

#

í

J

"

$&

ø¾ZÊ¹s!

,_�

8

$

#

í

8

"

$=

»

8

$

#

í

8

"

$

-R�2�

&

!,

X^_3ú7�

J

#

=J

$

,

J

"

P½ 7�

&

ª�ë

)!,_ps�2<^_�2

=

ÔbQò«*�

+,O�

&

/H¦��)ÛÕ

&

�]ZÓ[¢ò

«

&

^_Uò!,�³ò«!,/m+[¢T

&

3

�lmR[¢T

&

Od�»¼ò«�,

=

%$



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°±¾¿²³NO

/

XSQ9

Þ4bÒÓH¦�ýÕs7�+m

£)*

&

¬7�
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âYZ

7�õ�»%'�Y67�

&

»H¦

K9<

9úfÕ

&

z$

K9<

7�

=K9<

7�lH¦

�ý797�

&M9S

7�lH¦�ý5�

&

8U

VúH¦�29}z$

Z9<

7�

&

9}:è�ý

H¦

=Z9<

7�lH¦�ý�27�

&

�mLz

$
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#aMMỲ S$

ìÓ4�\�

*

&

\���{øWò�êcë¤wÌt"ù�l� úûJÏøJ�\~:ìÓ4�

&

�v

{23JëK�

)

23J�\C±Å8ü�vl���:��

=

YkS)

&

øWò�êcë¤

wJ�\P

HT

~ý#þÛù�ìÓÉÊ

&

J�\Ó_��vù�l�ó\Moÿ`Ìt":

ó\

&

!�JëK�ÅJ�\23

&

l�ó\]M¹\23

"

J�\8ü"Wò�

"

�üWò

�

$

~vþÛù�ÉÊç0~.Vv#8ü~i$

=

\�%Á&Û{J�\Ó_æ'(�Ñ

)Åò©¤�Ñ)ó\Ëôx®

=

W

!

X

!

Y

!

êcë¤

"

J�\"

"

øWò�

"

ìÓ4�

"

\�

IZ[\]

! W/$G$

^_`ab

! 9!!!!

^cd]

! $##$@%AB%#"#$%$#$@##G[@#H

!!

ë)%æ01sV÷·¸

&

Zàª

)

¥ý«µ

%æ��/>Y>?üý01ÃMfMIJs¹

)

&

�äÁÂsZé}�

)

¥uø}%P1%æ�

�s}v(«PwZs½¾

'$(

=

àÂsxM01

ù:oµ¶4é}M·

&

u#}v

# Ỳ S$
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Ỳ S

/}·X-�x�X

bNÕíAmxÇ5�ÕOñµ<4SwB&Ì

Rs½¾

&

ÿ����nÓÕN�zRÒ6

!

$$

ÓÕN�

(%%%

.�dÀ[Þq�/Ú

�b

&

}·X©2¸Ú�ÁO

&

±�X

$

SÇÚ�

ªÚ©

"

"$

ÓÕN�

%%%%

.�dÀ[Þq�/Ú

�b

&

}·X©2¸Ú�ÁO

&

±�X

"

SÇÚ�

ªÚ©

=

ÿ�bQ�nÄ¯µNO

&

/Ä}xâP

$%#&"##&"%#

,

G## e

ÐÑ�

&

l/dº;�é

4�_,ÌR

aMMỲ S&
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aMMỲ S

/AúmxÄ¯µp)�s.pêë

&

LM1ú����

!

$$ aMMỲ S
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�®n

&

�=õ$�

N-ÊÈrP

u"r&

+m`�ÊP &

]#=&H% B=

>&$%

:`[{|Jí&���[}

$$

�=õ¬±²P

# ;/

Õ

&/,8061,+

Nw�

6ÆªÈÓTº�ö

"

h�

&

ö

G#,$

,ö

G # I$

Èrl4á~�¥2ö,yØ¤°ÇsûZö

=

Ooïôd�Z

/,8061,+

Nws�6ÆªÈÓT

ºÔdm¬Su~ZØ¤

&

¶¤�¹s�¬Êµ

sl�=õN-s�XØ

&/,8061,+

Nwlm¬

t2ësç~~è`s½¾

=

ö

"!

�6ÆªTº

X13="!M)*50; 6)*.,:0(.T(670*1(*1T*(I,I1-178

ö

G!

á~�¥2ö,yØ¤°ÇûZö

X13=G!"@;1F0+61(+ :(+7()*,+; 0+-,*30; ;*,C1+3

+0,*T0,D 5,-)0T(1+76

"$ 9Mh@/,8061,+

NwN-�X�]z*x

�[sËÁT2

# K>V]# ;/$

�ö

&

h�

&

Oo

�Z

&

/¬±²P

# ;/

sÕt

&9Mh@/,8061,+

N

wdèâs©³ë

&

Oo©³ú~èÜ

=

G$

È$

9Mh@/,8061,+

Nws�Xëñ

&

ø

z

/,8061,+&L4K M̂

,

L>L

Nwp�²Ò6

&

Ò

64 í [ � Õ � �

! +]"& I ]$##& \]#=$&

HB



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

"#$%

!

!

ö

&!

©³ëÈ$

X13=&!M(+50*30+:0,+,-8616

0

]#=#$&

*

]#=##$& '

,

@

&

,

A

( ]' _B# &̀B# (̀ &

¾

$##

�

L(+70M,*-(

Ò6

&

ö

%

l

&

nNwsÈÉ

Æª

&

Oo�Z

9Mh@/,8061,+

NwsÈÉñ�z

/,8061,+

Ê»

&

è�

L4K M̂

,

L>L

Nw

"

ö

B

,

ö

H

Èrl¬­

$

,¬­

"

s�XßNË«¤

&

PÃ>cd�«nNwsÈÉ5µzR�²

&

³

��¬±²m³

L>L

,

L4K M̂

NwVñ«àÈ

ÉÕs«¤õ¦P

$#&

äÕøVlÍßNË«¤

P

$#&

Oo�Z

9Mh@/,8061,+

Nw�Xëñaò

è�

L4K M̂

,

L>L

Nw

&

¬±²¥�

_$" ;/

Õ

&9Mh@/,8061,+

,

/,8061,+

Nws�Xëñ

Ê»

=

ö

%!

ÈÉÆª²"

X13=%!V06(-)71(+ T*(I,I1-178:(FT,*16(+

ö

B!

¬­

$

sßNË«¤

X13=B!VLKZ#*((7F0,+ 6c),*0; 0**(*$ (.613+,-$

ö

H!

¬­

"

sßNË«¤

X13=H!VLKZ#*((7F0,+ 6c),*0; 0**(*$ (.613+,-"

>&'%

�ß}~/[}

�]XÍm¬�Ù¤s�6Æª�µsXÍ

�P 1

&

}

/,8061,+

NwsXÍ�XµP

]

/

]

'#

,

A

_

,

@

$ $:(

a

j

1

&

44

& '

,

@

&

,

A

(

,

:

ÈrP

/,8061,+

NwsÊµÇÀÄÅ,ÇÀLð

"

<

9Mh@/,8061,+

NwsXÍ�XµÿP

]

9/

-

#aj

_

a

\I \-

a

j_

a

$ j

1

&

44

a&_

a

&I

ÈrP

9Mh@

/,8061,+

Nws¬­¬[

)

*x�[,ÇÀY 

r�¬[

0

�²

/,8061,+

Nws

a

~ÇÀ

&9Mh@

/,8061,+

NwP)¥¹'Æªr�01

&aj_

a

\

I

Ù�

/,8061,+

Nw

a

~ÇÀY s�Ù[

&

<

-

a

l

9Mh@/,8061,+

m�*x¥¹'Æªr�s

XÍ�

&

yyÙ�

aj_

a

\I=

�º�mÅÆ�

9Mh@/,8061,+

NwsXÍ

�zRÈ$

&

ÅÆ�P,í[�Õz#

G

ºÊ�

&

¾

%#

�

L(+70M,*-(

Ò6

&

¸

$

QZÃV�¬±

²���

9Mh@/,8061,+

Nw©³úN-ÆÒØ

°Çh¿MsÞß*x�[

_

_

"

=

q

$%

rs��{óôõ

KQ"E4)A,9-)0

NOP

l����R

()*+,$%Y,)0-1,/)1-701-=,97.KQ"E4)A,9-)0

=,1378-08-..,/,01BCD #9-20)+17 07-9,/)1-7$

6708-1-70

K>VE;/ _% # % $#

Þß*x�[

$ GG[=$ $ $#B=G A%H=" [&B=H

!!

o¬±²P

_% ;/

P8

&/,8061,+

Nw,

9Mh@/,8061,+

sXÍ�XµÈrP

]

/

]'#

,

A

_

,

@

$ $:(

,

j

1

]%H B## j

1

&]

9/

-

#+j_

,

\I \-

,

j

_

,

$ j

1

]& $$&0G j

1

0

�obÅÆ�]Oo�Z

&

9Mh@/,8061,+

Nw0çÃ

/,8061,+

Nws�Xë

ñ

&

°XÍ�Zÿl

/,8061,+

Nws

$E$&&

ZZ

�³ÃÌÍ�

=

G%

��n||£

Þy

"# j[ jH F

G

ZPÏR[z

#

�ö

[

h

[B



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$

% c4d

&

�

!

8�ÂèjÎÍws

/,8061,+

N-�X®¯Nw

�

$

!¸¥ÈÉN-�XÒ6�jks®¯Nw

zR67

&

¥ÈÉÒ6{ö�ö

A

h�

=

ö

[!

ZPÏR[z

X13=[!>(1600-1F1+,71(+ C,70*7,+D

Ò64�)

B

¢1ß�2Ö¢

&

ÁÂ��¦

ªP

$"" [[# Ǹ&
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Ŝa

!

,KÉs8�b

&

�)àÂs¯µ�L!,KÉ

"

#

G

nl/0Í

Ŝa
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Ŝa

!,XådÊ�s!,í[

=

/

L9WY9/

uv�

e)

K1F)-1+D

.åzRÅÆ67

&

o~Z_��

Z�¡P

" G## >*F

s³P%�öx��XP

��

&

�)bQ[[�P]¸

$

h�í[

=

q

$%

«¬WXQR

()*+,$%V,A 9-=;+)1-70<)/)=,1,/9

í[ [Ø Á-

ù�

$=% j$#

_"

D3*F

"

¶ÀAû

B=A#[ j$#

_&

F

G

E*,;

Ð�%�Á[

"=#GH j$#

_$$

F

G

E#6*S,$

"ë¢"

"#

#>*F$ E#*,;*6

_$

$

¶À'�

" j$#

_&

F

G

E*,;

�Ðôë��

B=[B j$#

[

S,

í)�`¼%�

BG YEF1+

�¡àLX'µ

G[$ AH$=[ #>*F$ E*,;

G&$%

àá<¯�{âé

^+í)ÁÂ¾

#r

-Õ!,

&

öx��XË

Ì

$ ### >*F)

¦ªP

" Ǹ
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M9Ŵ9

e�

)<M

e�

)

XZdh

e�,

h*131+

e�

&

È$Ã

g

PH ª¯Ê

V�Õ�¶»ÇY *0

VMK

s^_

&

øzRÅ

Æ

&

�m[(ÂX�4T¡êësÑ,zRÃÈ

$

"

�Õ�mz�)ç¥®¯çCæwXÍs�

²�s

VMK

zR�²�jk�)sû(L[w

l|bk�s

=

�m�

g

PH »ÇY *0s

T¡êësÅÆ

&

1úo���

!

$$

PÃ´¥»ÇY *0BC��s(}

ëñ

&

/*0¸º:m¥9�o�Z4�YÙL

s}|�ªz<7ú(}sp)

&

§�mf»Ç

Y *0s%�é�êësÊ»�m¬9�µ

À

&

PÃ´¥4Â°ñ�4T¡êës23³ª

1diM

=

"$ g

PH ª¯ÊsV��»ÇY *0

ôO

uG#r

s

VMK

Í1ÞßØ^_"Ù

=

G$ g

PH ª¯ÊsV��»ÇY *0

òO

uG#r

s

VMK

Í1ÞßØ^_"Z

=

ª¯Ê

Ô

#r

�Äú

"#r

ÕòO

uG#r

s

VMK

Í1ÞßØ

Ô

&"=## ;/*F

"

,Ùú

GG=GH ;/*F

"

&

îP

#r

Õ

s

$G=Hn"

��»ª¯Ê/

"#rb[%r

� Õ

VMK

8j-�.¼

"

/ª¯ÊP

A#r

ÕòO

uG#r

s

VMK

Í[ÞßØ�3Àú

&G=#B ;/*F

"

&

§l�

�äÕH  ­sÞºx%�§S{M�

&

�Z

Ãé��µ

&

§m¤¹a/�XÕMà�»¼ 

­ÞºsZÓ

&

Oo)?¯ ­

=

&$ g

PH sª¯OoòóÆo»ÇY 

*0òOT¡ëñ

&

�Õ:µ<4åNOs

VMK

s�Z

=

Q�^_

#D,.,/,06,9$

'$( Y00f&d1F a&f0(F M=a050-(TF0+7(.d(*0,+ J13J ,-717);0

T-,7.(*F68670F6''( =̂+70*+,71(+,-'()*+,-(.e1*0-066 +̂.(*F,@

71(+ >07C(*D6&"##B&$G#$$ !G$@&"=

'"( f) a&Y5g=M(+.13)*,71(+6,+,-8616.(*J13J@,-717);0E-(+3@0+@

;)*,+:0,1*6J1T6''(=91*:*,.7Z+31+00*1+3,+; 90*(6T,:0W0:J@

+(-(38&"#$#&["#$$ !&[@%A=

'G( S,+D1+09&>(:D d&Y1P&07,-=K7*,7(6TJ0*1:6,70--1706.(*0,*7J

(I60*5,71(+6''(=/)--071+ (.7J09F0*1:,+ L070(*(-(31:,-K(:10@

78&"##A&A##[$ !$$#A@$$$A=

'&( L1)*,V& K)N)D1L=S*0-1F1+,*8.-13J77067T*(3*,F (+ 70-0:(F

,+; I*(,;:,671+3)61+3J13J ,-717);0T-,7.(*F67,71(+6''(=e1*0@

-066S0*6(+,-M(FF)+1:,71(+6&"##G&"&#"$ !G&$@GB$=

'%( V,+3(Xa&W*T0,L&L,*,+(K=̂+703*,70; 60*51:06(+ J13J ,-71@

7);0T-,7.(*F! *0:0150*;*150+ 6F,*760-0:71(+ (.̀ 9S@Q0(6,70-@

-170C1*0-066,::066603F0+7,+; T0*.(*F,+:005,-),71(+''( =̂+@

70*+,71(+,-'()*+,-(.e1*0-066 +̂.(*F,71(+ >07C(*D6& "##B&

$G#$$ !HH@A&=

'B(

(Ö

&

¥³µ

=S/h

8rÞ%¥*0BC��s,�23

''(=

¥@0}~z¹)

&"##A&G&#&$ !GH@&"=

M,(g&Q,(Mg=X,I*1:,71(+ ,+; 1+506713,71(+ (.0+50-(T0F,70@

*1,-6.(*67*,7(@6TJ0*1:,1*:*,.7C17J S/h.,I*1:,6-(,;@:,**10*6

''( =̀ 1@W0:J X1I0*m9TT-1:,71(+&"##A&G&#&$ !GH@&"#1+ MJ1@

+060$=

'H(

�Oå

=

*0BC���[ëñ3`ïù23

'a(=

»¼L

!

»¼L.�Z[

&"##A=

/,1g =̀Y,C(.7J0F0:J,+1:,-T*(T0*7106(.7J005(-)71(+ (.7J0

,1*6J1T 6D1+ F,70*1,-'a( =̀ ,*I1+! ,̀*I1+ +̂6717)70(.W0:J+(-(@

38&"##A#1+ MJ1+060$=

'[(

(Ö

&

=B@

&

�k;

=

O)�Þ%¥*0BCs

S/h

lû

8l,ëñ23

''(=

>?A3zÖL

&"##[&"A#G$ !%H@B"=

M,(g&Q) PL&e,+3e P=e0,50,+; T0*.(*F,+:01+506713,@

71(+ (.S/h.,I*1:.(*67*,7(6TJ0*0,1*6J1T 0+50-(T0''(=KT,:0@

:*,.7V0:(50*8mV0F(70K0+61+3& "##[&"A#G$ !%H@B"#1+ MJ1@

+060$=

'A(

FB2

&

ÔCD

&

Ô;)

&

�

=

»ÇY *0BC��23z

¸,¿·È$

''(=

�k��[W

&"#$"&"A#B$ ! $@[=

W,+ `X&Y1) fg&Y1) ff&07,-=V060,*:J T*(3*066,+; *0c)1*0@

F0+7,+,-8616(.0+50-(T0F,70*1,-6.(*+0,*6T,:0,1*6J1T ''(=

9:7,L,70*1,0M(FT(617,0K1+1:,&"#$"&"A # B $ ! $@[ #1+ MJ1@

+060$=

'$#(

=B@

=

Þ%¥*0BC��s23

''(=

>?A3zÖ

L

&"##H&"[#$$ !B"@BB=

Q) PL=V060,*:J (.67*,7(6TJ0*1:,1*6J1T1 6D1+ F,70*1,-''(=

KT,:0:*,.7V0:(50*8mV0F(70K0+61+3&"##H&"[#$$ !B"@BB#1+

MJ1+060$=

'$$(

�ÛE

&

ÁCÕ

=

Þ%¥*0Yi_��Í

''(=

�[8j

&

"##B&"H#"$ !"A%@G#&=

e,+3gY&KJ,+ gg=90*(;8+,F1:0671F,71(+ .(*67*,7(6TJ0*0

,1*6J1T''(=MJ1+060R),*70*-8(.L,:J,+1:6&"##B&"H#"$ !"A%@

G#&#1+ MJ1+060$=

'$"(

�aï

&

h7Â

=

Þ%¥*0Þ4ï�zÅÆÈ$

''(=

X

Í+ÅÆ

&"##[&"%#%$ !&H@%#=

e,+3L '& )̀,+3g K=L(;0-1+3,+; 61F)-,71(+ ,+,-8616(.

67*,7(6TJ0*1:,1*6J1T T-,7.(*F''(=M(FT)70*K1F)-,71(+&"##[&

"%#%$ !&H@%##1+ MJ1+060$=

'$G(

FBC

&

hÏG

&

.B

=

*0=¿T¡êë23

''(=

>Y.

/z¸

&"#$$&"#&$ !&$%@&$[=

L1,(LM& )̀,+3aP&S0+3L=V060,*:J (+ :J,*,:70*1671:(.

,1*6J1T 3(+;(-,670,-7J ''(=9;5,+:061+ 90*(+,)71:,-K:10+:0

,+; Z+31+00*1+3&"#$$&"#&$ !&$%@&$[#1+ MJ1+060$=

'$&( Y1+ Y& 3̂(*S=9*0510C(.,1*6J1T 67*):7)*,-*060,*:J ,+; ;050-@

(TF0+7' '(=S*(3*0661+ 90*(6T,:0K:10+:06& "##A& &%#$$ !

[G@AB=

'$%(

HI;

&

DJ

&

K9L

=

�ðH��ü+T¡êës[Ø�

%[$



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

"#$%

!

!

�

''(=

WX>Y>?Z[W

&"#$&&&##"$ !$B#@$B%=

f)0dP& K)+ M&'1'P=>)F0*1:,-61F)-,71(+ (+ 7J0670,-7J

:J,*,:70*1671:6(.7C1+@50*71:,-@7,1-6.(*.13J70*' '(='()*+,-(.

/0121+3 4+150*6178 (.90*(+,)71:6,+; 967*(+,)71:6& "#$&&

&##"$ !$B#@$B%#1+ MJ1+060$=

'$B(

��m

&

Öa�

&

�$

=

»ÇY ÷YX\Àí[sè`�

X23

''(=

>?!,

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

e,+3QY&Y)(LR&e) P=hT71F1N,71(+ (+61N1+3(.J13J@,-7-@

7);0E-(+3@0+;)*,+:0,1*6J1T ' '(=90*(6T,:0M(+7*(-& "##[&

"B#"$ !A@$G#1+ MJ1+060$=

D)$-."&)'+'+/&%".&101"#"0&%#)/&)0/ ',S3&").+%"#/("0%")#/1)(
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