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S\1.C2*V0*ẐBACA2A1@ *UV1,A2?HX1,:666 CAV@*U+*C0W 1@ Z1H=,0CCAY0C0@CA@V

DbPERT*@?0# T8ER[0@V0!%$!"

èèèèèèèèèèèèèèèèèèèèèèèèèèèèèèèèèèè

D*UZBU*2A1@ H02?1W 1XX,*Z2B,021BV?@0CC1XH*20,A*UC*22,*@CA2A1@ C2*20

R8MD?*1# bPTB2A@V# DNQ71@V?1@V# [N<AHA@V!%;$"

èèèèèèèèèèèèèèèèèèèèèèèèèè
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¿

&

Ù-�°]Þ?µb7

#>$$C"

z-

�°]Þ?µb7

#>$IL&

Çz-�°$ãv3

'

ê

'

Âëµ

&

éu7

#>&$"&#>#%B&#>"B&&

Ú

H

8

ëµ]Ç~íÁmwN

&

QÞ?]1µ`¤12

]�ë

>

�

P $̂>%J

¿

&

Ù-�°]Þ?µb7

#>#%#&

$ãv3

'

êëµ

&

éu7

#>$%$&#>"%""

z-�°]Þ?µbQÙ-�°Áx

&

$ãvQ

1µÇ~íFÎ]3ëµ

&

µb7

#>%#&&

ê

'

Â

ëµ]µbéu7

#>"#"&#>H#H>

�

P "̂J

¿

&

Ù

z-�°ãvÁx]Þ?µb

#>#&$&

z-�°

$ãvl¢12]ëµ

&

µbµ¶7

#>$"H b

#>IHB>

�

P^HJ

¿

&

Ù-�°]Þ?µb7

#>#&B"

z-�°]Þ?µb7

#>"B"&

$ãvl

¢12]ëµ

&

µbµ¶7

#>#BI b#>LH">

L

$H

�N±wxÒçÀ6Î1Ñ¿�C~

#VFO

#

%

]éý

>

¬LÊ¥¦½º

&

v�°Û3£

�ÖìC~éý

>P^J

¿

&

¢g_�F4­v�

Ò`¤ÉÊ

&

vÙ-�°]«Ð5½�]À6C

~M�±

#̀>%#&

~

&

ZÒçÊ½�]

&

Ã¼+i

ÇÖä�]À65À

&

Ç~+Òç¶e]À65

ÀPÖ6~

&

ZüyÊ½�]

&

�°M�]�m

é�½�

&

­�°]é�12Q�mé�ÁU

&

ß

L

$"!

Ùz-�°é�GÌµb��L

X13>$"!X*0V)0+:86<0:7*)G(.)<67*0,G,+; ;(D+67*0,G6<K0*060;*,3:(0..1:10+76

#"L



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

&

% �ðâ

&

æ

!

ãgN"'Y]#ÀA`L:[h�}é*

àÙ-�°]é�GÌv

&

ZüyÊ½�

"

z-

�°]À65ÀC~éýt~ND7

#>HJ&

~

&

ZüyÊ½�]

&

�°M�]�mé�½�

&

ß

àé�GÌv

&

ZüyÊ�½�

>

PâÒç]À

N

&

Ù-�°Ð]½�À6C~éý6Ê�¿æ

Î

&

5ÀPÖÄÅÀU

&

Ù-�°M�]�mé�

�ÄÅÀN

&

é�GÌPÙÀN

&

�L

$$

MN

>

Ð

H

Züy]½�À6C~iÇigÙ-�°Ð

&

¶v

P "̂J

¿

&

vz-�°ÐÖY½�À6C~

QÙ-�°Á�

>

Òç¬

P Ĵ
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"

:&

2f /

7

j /

J

>;º]�

5bÙj~Áæ]

>

M¦GH²1}²¡C¥

ª7

b(

'

5

.

5

#

#Q

H

*

.Q

H

-

.Q

HF

%;5(

[

0

'

5

.

5

#

#

'

"

H

*

.

'

"

H

-

.

'

"

HF

%;5 #$B%

ãga

#B%&

W¼ñ�ÅKM:6#nhÚ

$÷øS@¤C�?@÷ø

>

t<@b?@5Ï

(Ö�X×~tj»RC~Bæ?T

($%)

&

M¦á

³äft<@b5Ï¶+?@Ñ�÷ø-9�

X

&

�ÄÖ)T`]Ñ�Î£X

&

J2fÌíìí

ÃÄ�ÅKM:v�<¸SÊ]Ñ�Å-

3#5%&

(°;Ï|R}¸SË"³´

($%)>

� g i

' %

¬ =

3

H

^$## E3

j

3

0

^

"## E3&F

¢

"% G

�<å7

$% G&5

#

j

5

.

¿åuÁ

<\/�Ê7

#>

7±rs>?

&

)|

F

w�g

$# G>

��¿å

H0

6#GH0��5[Ì"

»

$>

t<@bÏ?@¡Cäf�²°´½?

>

{�;��L

&

jL

%

MN

&

_ñçp¢

"% G

#>Æå@�

$% G&

C~wÙ¸

#>#$ GF6&

*

&

- |uå@b�ï

5

.

¿å/�2�

>

¢gäf²

1½?7?@¡C

&

ï·Å-å@ÊÂl#>

>

#&I



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

&

% µô8

&

æ

!

�ÅKM:6#h�O<'QnhÚ$5Ï

L

&!

¼ñ�Å6#<\/�ËÌå@

X13>&!]7,70<,*,G070*5,*1,71(+6(.7D(A:*,.7

WQXX*0:(+.13)*,71(+

L

%!

�Å6#Ñ�Å-Q�ÅÑ��

X13>%!W-0:7*(G,3+071::(+7*(-#G,3+071:;1<(-0,+;

.(*:0% (.7D(AWQXX*0:(+.13)*,71(+

(&'%

KèX0

a

#B%

`aÙñ�fg¼ñ�ÅKM:6

#

&

á³¶~n¥¦2fa

#B%

H¤ÄÅ]¢�

ÅKM:6#Ñ��(-934

>

sº]óÑ�

A¸

&

[g,8�]

&

j¸__Ñ�

&

ÄYWï�

ÅKM:Ñ���C/�

>

=�ÅKM:6#GH¢

>

8KM:¾¤

&

uÁ¶iÇ,1j01éu7

C

%

j

3

%

-

¢g�Å

Xfwjå6#GH0�iÇ

&

�

#

>

%($

3

%

C

#

%

(

#

>

%($

3

%

C

.

%

#"#%

w Y,}

&

ª«

.$

Ð

/

KM:j¸�Å�

Xf

&

Ä8Wu�Ñ���CiÇ

!

!

3

$

C

#

$

.3

"

C

#

"

(3

$

C

$&"

$

.3

"

C

.

"

3

$

C

$&"

$

.3

H

C

#

H

(3

$

C

$&"&H

$

.3

H

C

.

H

3

3

$

C

$&"&*&>,$

$

.3

>

C

#

>

(3

$

C

$&"&*&>

$

.3

>

C

.













>

#"$%

B¸é*¥Ä

C

$&"&*&>

$

^C

.

$

&

½w

.$

Ð

/

KM

:¡ý²ð�Mu%kiÇ

>.$

Ð

/

KM:v�

<¸SÊ¥¡¢ª«

>

¢à

&

]óÑ�]�Tvg

��ª«Ñ�¶

'

Ñ�?.¦jd|Ñ�5¾]

C�

>

©�

&

¥¦KÑ�¿Ò½�

'

½S0²1ù

uÁ�u�(D 

'

%&ÀE

'

KM:/�æß'

X7D ¡C

>

ÓÔ

&

�ÅKM:Á¶Xfçpl

�

#$## G

¦ó

%&

7±rsñÒ>?

&

�<¸S�

�õö3>?A¸

>

©�L

L&

êñ�ÅGH6#<\�<¸S

]]óÑ�ë]ª«7

!(5

#

&5

G

)&

2f

I

W

H

Ñ

���C/�

"(5

G

&5

.

)&

2f

I

W

0

Ñ���C

/�

>

¬­j¸]óÑ�A¸W¢ñ�ÅKM:

6#nhÚ$÷øS@7¢YmnhÚ$÷ø

>

ãg

j,(

æ

($L)

Qº�X¢m?@÷ø]

cYZY]

#c,)66Y60);(6<0:7*,-Z<71G1T,71(+ ](.7D,*0%

;Ï

&

á³W¢YmnhÚ$S@7¢Ym?@÷ø-

9�X

&

;ÏR}�"³´

($L)>

L

L!

<\�<]óÑ�N~L

X13>L!]0V)0+:0:(+7*(-(.G)-71A*0:(+.13)*,71(+ G,+0)50*

� gi

(%

õö

H&0&I

êñGH

&3

H

^

3

0

$̂## E3&3

I

"̂## E3&

�5[Ì"»

$&

�<¸S

�L

L

MN

"

/

I

�wvâÁe]

=

7

56

&

Ø7

C o

$#

&

\FG"

/

H

j /

0

v

1

7

Gï8·Å- '

%

#%̂

*

&

-

&

F%

½NwÙ¸

& o$#

&

\FG>

7±rs>?

&

)|

H&

0&I

__çp

F

2wqg

$# G>

äft<@bÏ-

9]óÑ��$Ú$

&

ª¿Ò½?7?@¡C

>

{�;��L

I b

L

B

MN

&

6#�<¸S

é7_8Ym

#

{�;�7

5

#

#̂ 6&5

G

&̂I# 6&5

.

^

$ %LC>% 6%!(5

#

&5

G

)

m

H&I

Á�Xf

&

§

H

�M�

C/�

"(5

G

&5

.

)

m

0&I

Á�Xf

&

§

H

�M�C

/�

>

Ñ�Å-�³ÊM�±½N

& o$#

&

\FG&

ßéº

/,+3A/,+3

Ñ�]�T

&

ÚQª¿Ò½?

7}²¡CÁç©

>

L

I!

�ÅKM:<\�<?@ÔnN~L

X13>I!Z<71G,-7*,20:7(*106(.G)-71AWQXX*0:(+.13)*,71(+

$&I



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

I J K L K M N O O =

"#$%

!

!

L

C!H&0

j

I

v�<å�¸SÊkCå@

X13>C!Y(6171(+ :((*;1+,706(.G)-71AWQXX*0:(+.13)*,71(+

L

B!H

j

0

v�<å�¸SÊÑ�Å-]å@

X13>B!\167(*106(.G,3+071:G(G0+761+ *0:(+.13)*,71(+

A%

�

%

�

á³<¨±¼ñ�ÅKM:

.

hG

/

h�O

'\

&

2f¿}@'\é*±�Å6#<\]{

|}

&

sº±]óÑ�A¸

&

W¢ñ�Å6#nh

Ú$S@7¢Ym?@÷ø

>

$%

�¿Ò

'

�ªmz

&

ªm¿}@'\¥¦

äÆÆ§¨�'\

&

¥¦®@'\]é*QÑ�

"

"%

j¸]óÑ�A¸

&

2f¼ñ'\¥¦Ö

�ÆXÇÄÅt�¿}¢ñ�Å6#Ñ�÷ø

>

��XY

#:.6.1.9D.5%

($)

�ô

&

°Z#

&

�=&

>

�Å6#89Q�ÅÑÃ¶FUÄ

��|-�

(')>

@R¡l��OTO=

&"##B&"# # $ % !

I&AIC>

R,+3h&P,+3hY&O) 'O>[K0E0870:K+(-(38,+; ;050-(<G0+7

(.0-0:7*(G,3+071:.(*G,71(+ .-13K7,+; 0-0:7*(G,3+071:*0+;0TA

5()6;(:E1+3(')>'()*+,-(.7K09:,;0G8(.WV)1<G0+7U(GA

G,+; q[0:K+(-(38&"##B&"##$% !I&AIC#1+ UK1+060%>

(") Q1--0*SR&]0;D1:E j'&W-1,607h&07,->?i9U<K,60i.1+,-*0A

<(*7!0-0:7*(G,3+071:.(*G,71(+ .-13K7(')>X1+,-j,<(*7Q,66,A

:K)60776i+6717)70(.[0:K+(-(38&"##"&$"$!$LHA$IB>

(H) f(+3W&fD(+ SR& ]:KD013K,*707] 9&07,->W-0:7*(G,3+071:

.(*G,71(+ .-13K7.(*G)-716,70--170,**,86(')>'()*+,-(.]<,:0:*,.7

,+; j(:E076&"##&&&$#&% !L%BALLL>

(&) 9K6)+ 4>S8+,G1:6,+; :(+7*(-(.0-0:7*(G,3+071:6,70--170.(*A

G,71(+6(S)>Q,66,:K)60776!Q,66,:K)60776i+6717)70(.[0:K+(-(A

38&"##I>

(%) 9K6)+ 4&Q1--0*SR&j,G1*0Th>U(+7*(-(.0-0:7*(G,3+071:6,7A

0--170.(*G,71(+61+ +0,*A0,*7K (*J176(')>'()*+,-(.c)1;,+:0&

U(+7*(-&,+; S8+,G1:6&"#$#&HH#L% !$CCHA$CB$>

(L)

+<\

&

·n¥

>

�Åðñ6#iÇñò>'å;<Ñ�

(')>

ìKO=

&"#$$&H"#%% !$#BHA$#BB>

]) 'Q&S(+3PX>]-1;1+3G(;05,*1,J-067*):7)*0:(+7*(-.(*

0-0:7*(G,3+071:6,70--170.(*G,71(+ 67,71(+A7*,:E1+3(')>'()*+,-(.

967*(+,)71:6&"#$$&H"#%% !$#BHA$#BB#1+ UK1+060%>

(I) U,1R R&P,+3hY&gK) PR&07,->X(*G,71(+ E00<1+3:(+7*(-

7K*()3K 1+70*A6,70--1700-0:7*(G,3+071:.(*:0(')>]:10+:0UK1+,

[0:K+(-(31:,-]:10+:06&"#$H&%L#%% !$$#"A$$$$>

(C)

´m

&

°Z#

&

)îÊ

&

æ

>

¼ñ�Å6#]h�O#È�{

|}QÑ�

(')>

î3P�NOO=

&"#$H&H%#H% !$"A$I>

\),+3\&P,+3hY&gK) PR&07,->]7,J1-178,+; :(+7*(-(.;8A

+,G1:60V)1-1J*1)G .(*7D(A6<,:0:*,.70-0:7*(G,3+071:.(*G,71(+

(')>'()*+,-(.?,71(+,-4+150*6178(.S0.0+60[0:K+(-(38&

"#$H&H%#H% !$"A$I#1+ UK1+060%>

(B) \),+3\&gK) PR&P,+3hY&07,->]7,J1-178,+; 6K,<0,+,-8616

(.*0-,71500V)1-1J*1)G.(*7K*00A6<,:0:*,.70-0:7*(AG,3+071:.(*A

G,71(+(')>9:7,967*(+,)71:,&"#$&&B&#$% !$$LA$H$>

($#)

+<\

&

·n¥

>

2f.RëîÌÏ]ðñ�Å6#Ñ�

(')>

IJKLKMNOO=

&"#$"&HC#"% !"$HA"$I>

]) 'Q&S(+3PX>9*71.1:1,-<(70+71,-.)+:71(+ G07K(; .(*6,70-A

-1700-0:7*(G,3+071:.(*G,71(+ :(+7*(-( ')>'()*+,-(./0121+3

4+150*6178(.90*(+,)71:6,+; 967*(+,)71:6&"#$"&HC #"% !"$HA

"$I#1+ UK1+060%>

($$) i+,G<);1j&\,+6<070*]>Z<71G,-*0:(+.13)*,71(+6(.7D(A:*,.7

:()-(GJ .(*G,71(+ 1+ :1*:)-,*(*J176(')>'()*+,-(.c)1;,+:0&

U(+7*(-&,+; S8+,G1:6&"#$"&H%#L% !$C#%A$C$%>

($") i+,G<);1j&\,+6<070*]>Z*J17*,;1,-;8+,G1:,+,-8616(.7D(A

:*,.7U()-(GJ .(*G,71(+ ,7-1J*,71(+ <(1+76(')>'()*+,-(.c)1;A

,+:0&U(+7*(-&,+; S8+,G1:6&"#$&&HI#"% !LC"ALB$>

($H) 9-1+30*S'>]8670G,+,-8616,+; ;0613+ .(*7K0*06(+,+71+;):A

7150+0,*A.10-; 30+0*,71(+ 68670G#ji?c]% (S)>Q,*8-,+;!4+1A

50*6178(.Q,*8-,+; U(--030Y,*E&"#$H>

($&) Y(*70*9f&9-1+30*S'&]0;D1:E j'&07,->S),-A<)*<(60*06(A

+,70,:7),7(*6.(*0-0:7*(G,3+071:.(*G,71(+ .-13K7,+; D1*0-066

<(D0*7*,+6.0*(U) FF9i99c)1;,+:0&?,513,71(+&,+; U(+7*(-

U(+.0*0+:0>j067(+!9i99&"#$&!$A$C>

($%) /0+6(+ S>9 c,)66<60);(6<0:7*,-7*,+6:*1<71(+ .(*(<71G,-

:(+7*(-(S)>Q,66,:K)60776!Q,66,:K)60776i+6717)70(.[0:K+(-A

(38&"##%>

($L) j,(9=&/0+6(+ S9&S,*J8U&07,->9-3(*17KGB#"!cYZY]&

,Q9[h9/6(.7D,*0.(*6(-51+3G)-71<-0A<K,60(<71G,-:(+7*(-

<*(J-0G6)61+37K0c,)66<60);(6<0:7*,-G07K(; ( ')>9UQ

[*,+6,:71(+6(+ Q,7K0G,71:,-](.7D,*0& "#$#& HI # " % ! ""! $A

""!HB>

"&I



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

&

% µô8

&

æ

!

�ÅKM:6#h�O<'QnhÚ$5Ï

!3&',$4# ,)("2$&%'&(,)+$)&*/)%/',,$&%.)/

"2"4+/),'%&"+$4 .)/,'+$)&.2$%;+

]\9Zh(+3.01& ]\iY0+3

!

& g\9ZP)6K,+

# ]:K((-(.967*(+,)71:6& /0121+34+150*6178(.90*(+,)71:6,+; 967*(+,)71:6& /0121+3$##$B$& UK1+,%

71#+/'4+! /,60; (+ 7K0G0:K,+16G(.0-0:7*(G,3+071:6<,:0:*,.7& 7K0*0-,71507*,+6-,71(+,-.707K0*0;/

;8+,G1:6G(;0-.(*7D(A:*,.70-0:7*(G,3+071:.(*G,71(+ .-13K7#WQXX% 1+ -(D0,*7K (*J17D,6;050-(<0; J8)A

61+3h,3*,+307K0(*8>[K0-1+0,*1T0; 0V),71(+6.(*G(71(+ ,+; 67,J1-178,+,-8616(.7D(A:*,.7*,;1,-,+; ,-(+3A

7*,:E .(*G,71(+ D0*01+506713,70;>[(67,J1-1T07K0.(*G,71(+ 67*):7)*0& 7K0.00;J,:E :(+7*(--,DD,667);10;>

[K0G(71(+ <*(3*,GG1+3(.0-0:7*(G,3+071:.(*G,71(+ :()-; J07*,+6.(*G0; 1+7(,67,+;,*; (<71G,-<*(J-0G&

DK1:K :()-; J0<0*.0:7-86(-50; J87K0c,)66<60);(6<0:7*,-G07K(;>i+ (*;0*7(;0,-D17K 7K0*0:(+.13)*,71(+

G,+0)50*(.G)-71A:*,.70-0:7*(G,3+071:.(*G,71(+& 7K060V)0+:0:(+7*(-67*,7038D,6<*(<(60;>[K0+ 7K0

G)-71A:*,.7<*(J-0GD,67*,+6.(*G0; 1+7(,G)-71A<K,60G(71(+ <-,++1+3<*(J-0G>[K)6& 7K0<*(J-0G(.G)-71A

<K,60(<71G,-:(+7*(-:()-; J06(-50; J8c,)66<60);(6<0:7*,-(<71G1T,71(+ 6(.7D,*0#cYZY]%>[K061G)-,A

71(+ *06)-76K(D67K,77K0G07K(;6(.;8+,G1:6G(;0-1+3,+; G(71(+ <-,++1+3<*(<(60; 1+ 7K16<,<0*,*05,-1;>

8"3 9)/(#! 0-0:7*(G,3+071:6<,:0:*,.7" .(*G,71(+ .-13K7" *0:(+.13)*,71(+ G,+0)50*" 60V)0+:0:(+7*(-"

G(71(+ <*(3*,GG1+3

H&I



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

"#$%

!

&

"

#

&$

$ #

&

%

! " # $ # % & ' ' (

'()*+,-(./0121+34+150*6178(.90*(+,)71:6,+; 967*(+,)71:6

9<*1-!"#$%

=(->&$!?(@&

!

)*+,

! "#$&A#LA#&"

-.+,

! "#$&A#CA"%"

/01234

! "#$&A#BA$C $#!&#

!

/01256

! DDD>:+E1>+07FE:G6F;(1F$#>$HI## F2>JK>$##$A%BL%>"#$&>#H$B>K7G-

!

9:èé

!

�¶

#$BB#$%&

Z

&

þÄn$.

&

ë!I

&TK()2B#N$"L>:(G

!789:

!

ï=

#$BI$$%&

)

&

W<<¢.

&

-/0

&8,("2)+$N61+,>:(G&

1234567¥æ}Q%&E4

>

!

;.<=

!

ö÷

&

ø·

&

åù

>

WJizT'1

9**K0+1)6

.úçûüY¾]¹

(')>

67898:;<<=

& "#$% & &$ #& % ! I&&AI%#>

gK() '& P,('& ](+3P>]7(*,30-1.005,-),71(+ G07K(; J,60; (+ 603G0+70; +(+-1+0,*9**K0+1)6G(;0-(')>'()*+,-(./0121+34+1A

50*6178(.90*(+,)71:6,+; 967*(+,)71:6& "#$% & &$ #& % ! I&&AI%# #1+ UK1+060%>

K77<!FFJKMJ>J),,>0;)>:+!!2J),,NJ),,>0;)>:+

!"#! $#>$HI##F2>JK>$##$A%BL%>"#$&>#H$B

��U`!?I

P11I.9275

FLMNOPûcd

ö÷

&

ø·

!

&

åù

#

IJKLKMNO ¥æ}QGHRSOT

&

IJ

$##$B$%

!!

N

!!!

O

!

µ��b'1�ýþPÑ)¿IJ�Ã�W���²e3.LM

&

6TU

@A�ýþPÑ).JK]¹

>

C�NÿH¼*�ûü�OÈóÖë

'

lX�¤

'

�O4|?

�.2$

&

6TU@A�$zN! ÇIizT'1�ýþPÑ)�NÿH¼*�úç�O

MVY¾.]¹

>

¸E

&

WJizT'1�ýþPÑ)ÏÐNÿH¼ËÈóbÓÔ=.b<Ñ

)

>

ïk

&

ÏÐUWJÍlX.1;"Fob

>

ÊGÇI#½=¹|T'1]z�

&

��izT

'1�ýþPÑ).ab¾5

>

¶»�ëÃ�.NÿH¼*�úç�OMVNÎi¯

&

WWJ

izT'1�ýþPÑ)

'

WJ�b'1�ýþPÑ).*�úçûüY¾]¹��.5=

C�-�$!ê��.¹Êûü

'

ÈóÖ¶ádÑÃobMV��i¯

&

WJizT'1�ý

þPÑ).*�úçûüY¾]¹��.C�ìê�

%e

��²

>

OÉUÆY WJizT

'1�ýþPÑ).NÿH¼*�úç�OY¾]¹.Èó1¶á´;1

>

P

!

Q

!

R

!

izT'1�ýþPÑ)

"

NÿH¼

"

*�úç�O

"

ûüY¾

"

1;"F

ob

STUVW

! [/$$&>H

XYZ[\

! 9!!!!

X]^W

! $##$A%BL%#"#$%%#&A#I&&A#I

!!

t%¦ô

&

t¥æ

'

tÐÑ��np]1@�

ãY�~¥æ}RS�Ö]Y8��îø

>

Pâ

PO��]BC4�

&

¥æ}ç#]wGst

&

Ú

Y÷ø'()º

>

¶gt¥æ}

'

tÐÑ]��'

:EôÃ

&

12j¸UCÐÑE4-9ÐÑ�ã

>

­UCÐÑE4]�ã��2hÿgUC'

\

($A")

&

��=Rvoã%Ò

&

Ã��â~

'

ø~

'

ßhæ%&ß']àá

&

ý­

&

v¯8oã%Ò1

2]àáß'~â~

>

Npq<'\�bcde

fgâ~X7UCe�]UCÐÑE4]�ã

Ê

(H)

>?0-6(+

Qº±¡Ìéýz

'

ÕýZéýz¦

|¶ÌÒ�éýzNpq<'\fg�Knp]

ÐÑQâ~ÙÒ]UG

(&AL)

"

³´

(I)

¶,��n

p×Uâ~x-e�UCÐÑE4

&

¹nfNp

q< ' \

'

ã á

cQ# $& $ %

' \ j - m @ Ò

cQ#$&$%

'\¶â~x-e�ÀEz]��Ð

Ñ-9Tã>

&

Þ¼Npq<'\¹wH��f

gefE4üy

"

³´

(C)

ÙNpq<5Sj¢

uÄº]Npq<UCß�ÙÒãv]rs-9

±é*34

&

¹sº±@Ò]Npq<UCß�

"

³´

(B)

|¶npvtâz]�RX �bFÎ

guRX �b

&

sº±Npq<@Ò'\

&

ÇÚ

_Z@Ò5Ï�ÕÖef�x-

#

X

%

UCE4

]ÐÑ�ãÊ

>

��îóÔÁU34Ê

&

��l¢]~Ø|

e�UCE4�ã5Ï

&

�Ö>éx-e�UC

E4�ã5Ï

($#A$")

&

tÖxXe�UCE4�ã

5Ï]ÁUVK

($H)

>

¶gt¥æ

'

tÐÑ��n

Administrator
全文下载

http://www.cnki.net/kcms/doi/10.13700/j.bh.1001-5965.2014.0319.html


北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

&

% �¶

&

æ

!

ãgém�¿}

9**K0+1)6

]oãÐÑ�ã5Ï

p

&

Lýx-e�UCE4UV5Ïl7¤�

&

H

>×~lt

&

6ãvM�Ûá1lN

'

E4¿Òl

t|v·x-e�UCoãE4¸SÊ�Ãu�

lke�ç#znp]ÜÝ��w¼�]÷øæ

wï

&

é�àá�E4�b

>

xXUCÐÑE4Q

x-UCÐÑE4ÁÂ

&

ãv �bt

'

Ûá1

q

'

E4=R®­]?T

($HA$I)

&

-­¤7UCo

ãE4vRSefÊ]Y8�2]3456

>

³

´

($#A$$)

Qº±v¡ÌéýÌ©z2fNpq

<'\¶x-e�UCÐÑE4-9H>é*]

5Ï

"

³´

($")

Qº±v¡ÌéýÌ©z2fx

-e�UCÐÑE4]uN£ýã>5Ï

&

¹Þ

¼�¿}5S¾ÖcYX

"

³´

($IA$C)

¬¢8©

~j¸

Q(+70AU,*-(

{�'Y¶Âé*±x-e

�jxXe�UCE4]E4�b

&

VÞ±xX

e�E4]�b?ëjxXe�E45Ï]Ö�

}

>

ÇÚ�Z5Ï]hT~¬=npv¯8UC

e�µ¶ónp]ÐÑQe�ÙÒ��¬¶Ì¿

}Npq<'\

&

D¶Npq<'\]�füy

-9é*·º@Ò

>

á³|¶npvtâz]�RX �bFÎ

guRX �b

(B)

&

­¶Ì¿}Npq<'\¹

w�fgY©â~lt¿np]ÐÑQâ~e�

ÙÒ]UG

&

Qº±�KÐÑQâ~UG]ém

�¿}Npq<'\

>

Q¶Ì¿}Npq<'\

ÁÂ

&

Î�npX@Cb7¶Ì¿}@]¬=

&

;

ÏÁ¶®­

&

ßàst±+'\]RS�f}

>

j

¸,-Mt~»]UCoãE4�ã;�»¼

&

Q¶Ì¿}Npq<'\ÁÂ

&

äfá³@ÒÐ

]ém�¿}Npq<'\²ðÄ�ÅU�d]

oãÐÑ�ã;�

>

$%

U`!?IQRSHfA

$&$%

fA=L

7±w Y,}

&

äfNpq<'\-9U

CoãE4ÐÑ�ã�2·�z¬=

($)

!

=L

$%

vÒ�e�ç#

1

#

jUCe�ç

#

1

$

&1

"

&*&1

D

znp]ÐÑéýÊ�¬¡Ìé

ý

&

ve�

1

%

znp]ÐÑéýîÌ7

6

%

#5% ($ ,0

,57

,

%

!5

$

#&%(#&$&*&D #$%

aÊ

&

,

%

7

1

%

znp]#�ÐÑ

&

 ��~î

Ì7

!

%

#5% (

$

%

0

,

$

%

5

!5

$

#&%(#&$&*&D #"%

=L

'%

np]#�ÐÑ ,

%

QMf]UCe

�ç#

1

%

ÙÒ�¬Npq<'\]UG

!

-+

,

%

(# .$

(

#1

%

%!%(#&$&*&D #H%

=L

(%

np]��ÐÑ¶Æyg�¿�n

� �>éj�¿]e�ç#

&

­Qn�5a

ÎU

>

$&'%

BÞfA

Npq<'\

($)

!

,

(H+0

8

,

DN

#&%

aÊ

&

,7np#�ÐÑ

"H

7�Ì

"8

,

7 �h

U]È�²
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