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ÅÆ��K ���¦!?@_`O9�êdP ?@_`O'«¬�9°�N2  
 

3. 2000N?@'(5M`N?@'(5M`N?@'(5M`N?@'(5M` 
 
7. 2000N?@\FRÞÀÏÐä°'(5M`9uv  

 (a) Þ0'(#°$2  

 (b) '(5M`ìÀ[.ÿB_¤Ì49Ì�!ù*  

 (c) ª�!1¤9'([.�¡9â�9�M  

 (d) ¾'(5M`ÏÐ\9_ïÈ´9MY¤¥!¿�  
 

(a) '(#°$2'(#°$2'(#°$2'(#°$2 
 

8. ANÀ?@5M`�Þ=9¹�'(z1 INTERBALL z1 ÿ3ç8#$

%,&´µ¶!ÌR�%_9'(¤¥ÿ[½9.�kØýê#°$2 S19¤

¥=Ó�&��PµºÄ�àÆPvm�&9 ÿçz19ÿM 4dýê 1995
N! 1996N³h9 1¤ñM Tail Probe�RI°p\Ft�Ä9â� Interball 
2000N 10OSPSÍÛ  
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 (a) iz[.R Tail Probe:ä° ASPI �6´µ^9*Öï0æ�ÚB?!

z�Á ��FG XhÿÉ�62Ô ïmÔ RF-15-1 0�J_`�-Ûù*  

 (b) 3z[.RTail Probe9ÚýêMagio-4:ä° SAS æ�ÚB?ÓjæÔ  

 (c) 3z[.R Auroral Probe:ä° POLRAD åÿz�Ó��Ô ï0z�

vm��fh  

10. ?@s[.ß1¤¹�"Ã 0S�.�9ÙÚ-Û ¾ÿ«Ô^t�9{0_

ïâ�ä°â��M!5Mjæ ?@9ab�*¾ÿMÿ«$�9Ô^9H³Û�

�{09øù  
 

(b) "³[.ÿB K"³[.ÿB K"³[.ÿB K"³[.ÿB K 
 
11. \FR?@H³"³¡z.�'(z19Ô^ ¹�R?@_`O'(¤¥\

Éä° ?@¾ÞÀÔ^9H³Û��øù  

(a) R 8#$%,&�Ë9 CORONAS-F z1\ ?@ 0{±�©�,ª

�@,-«.9 Rutherford-Appleton[.ß-Û SP�FG Xhÿm�¢ RESIK9
ù*!ï[  

(b) R 1997N 10O³h9÷'¶!F.´µ¶9ýM£#°$2\ � ,-

«.êÓ_`3¤Ú[.3Kj98?@ù*9okºï0Ô\]^ Ê�ò-R#

¥ Titan týc 9¦;%67§: �ï0týc{b&!�Y\9bB!¨B9
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É�!4ok  

(c) R��ï0 Xhÿ!è�hÿ©'À9.�è�hÿµJ5M`[.ßz
1\ ?@¾ÞÀÔ^9¤æÛ��øù  

 è�hÿ�+^ IBIS ù*�ªzÚâþ  

 SPIjm�¹��ï^9ï[!P  

 Xhÿîï^ JEM-X ù*=Óö«zÚKj  

 INTEGRAL_`â�\É9¬K  

(d) R P/Wirtanenê#°$2 ROSETTA\ ?@¾ MUPUS[.Û�øù
B>¤æ PEN/MUPUS ®K^ �ï0ê¯9à� É� 4ok!5MBk

æÛ�[.ß¥z  

(e) R�¤¥=|@³9z�&ÜzÊ£i199>. DEMETERz1\ ?@

¾æ�ÚB?[.Û�øù  
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12. �Þ��9?@¾'(â��M!jæÛ�9øù {°�Rsð.�±5:Û

�qr  

(a) jæ ASPI INTERBALL-1 ! SAS INTERBALL-19Úýê  

(b) jæ INTERBALL-1ÿLFG Xhÿjm��¡9â�  

(c) jæ POLRAD INTERBALL-2 �¡9vm��fhâ�  

(d) \F¾� z�²��v9 SORS-D[. CORONAS 9â�ä°jæ  
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14. ¹�uvab  
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 tlYJâ 17  

(b) 2000N 6O 29PQ 7O 1PRJD_N¯H?@ n{#�N+Y 5
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15. 2000N9¤¥¾hÄÞ  

(a) ìí^"âþ GPS abR´'\9e$  

(b) GPS97=e$ 3ç¿õk=ívª`.� GPS12Ü! 6ç¿õk GPS
â_Ü � .�{=ï0`�+9ìí!pÐ{=ï0¸/÷øcd)*+ ÷ø
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IÛ  

(c) GPSe$ z�&¤¥  
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(e) R Gdamsk-Sopot-gdynta=pùúÂj5ìí^"âþ DGPS ![åIv

` RTK 2ÌÜ  

(f) R Bialowieza.�¨Ãä° DGPS�ï  

(g) GPS9�Ye$  

 ÊM 2ç GPSâ_{CÌR Rozewie! Dziwnow  

 ÌR�Ý%J*èÄ9 RTKìí^"âþ  

 $ÀîïèÅËvºª9 RTK/DGPS  
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(d) RÌçÁL±Ú\Íþ�¶[�³¿M�Û5FxÇ�9SÌ�� S\L
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z  
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(b) ùú 1996 2000N±(9b£ýês£â�º  
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(e) ï[#$b£ýêâ�ÕÖêÓfh09�>  

(f) \F¤¥�ï×%ÿ B¾=íêÓfh9�>  

19. ýê¤¥â{0Þ0÷øb£ýêe$d�9szuv ?@  1999 N 12O=
Õ¬d�  

20. ®A{`ðñ�]â¹�Þ0Ø�ýêâ�!´'s£e$ Ç�?@ðñÆÇ
9ÍÛ �%Ë'«=M!pÐ¤¥`O9Ø`ÍÛ  

21. R 2000N 6O! 7O ®A¯°9'(¤)+_`{+: �]\É!ýê¤¥

â¾� �]9XYÛ�Ã{øù 2000N 11O ®A{`ðñ�]âd�GH�ì

.sÙ¨Ê!�]�h{+ ?@Ú��]\É9�êt��YJ �]!'({Û

\ÉÚ÷ø,O)*+9T7ç¤¥!ab³ÅÜÝ�� 1998-2002N 9ÂÄÛI

t��7ç¤¥z1  
 

6. ?@?@?@?@ 2000N9'(Ü`!Á5`N9'(Ü`!Á5`N9'(Ü`!Á5`N9'(Ü`!Á5` 
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22. R´'´µÜ`ÏÐ\ #$�BÞKi© LBNP ¥zä°�[. �Ç�g

h=Ý�=ª9�B^Þ9ÁM|e ÿ«[.eM� ¤¥�sðH> ¡�*ï

¾.=ÝðñQ�Ã�98ß�æ9kº ÿHI §ªLå±àÃÃÄäÕ=íá

ª  

23. R�BÞKi© LBNP xy\$¡�B�É�:ï¡9 G =ª0Ó«â¨v
ªÞâ>Î ¡��Mþ�`n×9··�â B>Éãäâ0 CO 'h¤±

( PEP !åÉß'hå( LVET �¤9¤¥éê¾0æ·!çèéê�MH

I9··�â  

24. 1¤4Rä°¤¥ �£^¾.=Ý=ªÛ$Â{9n·  

25. S�[.ab¾=Ý=ª9ãªëìä°Ç� [.ê¾ ¾Ó«ãíKjä°

MPî9ëì ¾ t.ïN�9 G=ªðM¸ñÛ$ RòóFôÞï¡9�õ9

áã9Â{ãª0 G=ª×(öR6··�â ¡þ�`:ë±ån× ÿ«[.`

M� æÓ��9æ÷ëì�>  

26. ¾ øBÞõù/å>°v9>åS�úû9�ä°�3«¤¥ ¤¥ê¾ R

üà°vºª³9T 5µ T 12µ T 19µ T 26µ!T 40µ �A9ýâí\

9þ ÿ!"Ç5#Ç$ Cu Zn SOD 9uv0Þu T 12µf8Â{% RÌ

çå°vºª±( &Ç$9uv0MÿÞu T 5 µå9'()*ª"Ç5$9u
v0Þu üà°vºª 5µ 12µ 19µ 26µ! 40µ×³ +ª"Ç5 TBARS
9ê�/= üà°vºª 14µ! 28µ×³ Cu Zn SOD9âcüu� '()*

ª"Ç5$!&Ç$°�ÚÞu 90µ×³ä°9¤¥ê¾ ÿMÞâ,-Ê��;

429�� ÿ«¤¥È´+M� îïk´*9Çfuv0  

27. ¾ ÏÕ-./ ä°W05Øì Æäó���3ò±v9!Vë¾£1ÉÞ

u×³2å(345ÛM�ÁM|eä°�¤¥ ¤¥ê¾ C«63ó� ñ�¡

µ9å(¢�¾�=ÆÆ¾sðÁMk?@9|e 345Û9Û$  } Õ¤ä

°ªØ7uv!8«uv 3ò±v9¾£9%�Ç-�9=ª>Vë¾£V89g

h{ äIv=ª9ÆÇ��¾ÁM?@�Á9l]|e!�j:|e j��V=

ªëì9¾£Â¾� ¤¥ËZ¾ 2å(345Û+u�l];§âþ9â¿uv

ÝñMf?@n·gh8©ª]V^Þå l];§âþ9|eú+V8<æ  

28. ¾ =>9ã?2å(àÃ!Lå(àÃÿ�Á9gh é ¡�3«Mî9¤

¥È´ � ³@2å(A'!Lå(A'¾=>ùBã?#$CD·?@ÁP9-

./9gh R[«Uä°�¤¥ ¤¥³Ê ³@A'+/=â¿-./9J¿

E/$9ÁP!/¢$9-P ÿ«ªy¾CD·9F]� Rã?àÃ 24cå×³
¢+/=p�«F 5 G9å( ÿ3â�pìö«ÿH³@A'±(-./#$0/

=!ã?CD·F]�t.0ã?IJM�9MY niã?IJp±Rã?àÃ

9K±W9³Á9  
I

GHIJK!!

L¢K £JMI

QUI � '(ab9ä°0S*¥�H9sðe$ ABCDE�³�âz�+ µ

ª¡ozab9!"#$\�� I

SUI ÿ�Ó93ç¯�ÂAÌú� `X[uI�t�NZn�X�w_a'(¤¥O �ö«'(
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I
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I
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�ÊR9Ûßåÿz){+Y9¿õ+* ¹«ª QRR�NÛßåÿz°�+Y+Y

ABCDE0ÿ3ÏÐ9.�!.�d�C«6íà9�â ÄCDEýê){d�

.�){ýêd� ){ýêd� !.�ávýêd� ávýêd� I

iUI ÂA ABCDE³Upö«¾Sz{d�[°PMÇ ¡äùúABz{¨�

Ûiz{12!S�]Î129¹�t�  ÿz$2ëËP�K�L±Þ0!Â� I

I

SUSUSUSUIIII »�»�»�»�IIII

I

�UI ��.M»�!z�12¨�×% ABCDEËö«ùú�oH9S�PMP

�12¨� i 912Óab\² p)ªØýê¸/QÅ8ÕØ=p .M12

¨�3´)ªCDEýê){d�ÚìÛßÕØ=p�Üs1 I
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IIII

IIII

TUTUTUTUIIII ðñC�ðñC�ðñC�ðñC�IIII

I

PUI QRRRN b£!ðñC�¶=Õ�Ûßb£d� b£d� QReQN b£!

ðñC�¶PiijðñC�9.�d� I

eUI ¢S�*¸4!Ì½ä5 b£!ðñC�¶�@i3ç¹�9pÐbeîï

\É no ]�b£d�PipÐ\É QRRfN ùú�ðñ�hKL)*+ �

V©ðñ��!ÑÒ pg^ABCDE� pÐ!.�ðñ�h9.��+ II

I

iUiUiUiUIIII �]�]�]�]IIII

I

RUI ANÀ �]ab�Se$WÝ³Å oð³Åabt.mÓ!'(jkl �

�.â�t�l!ÃXl ¡ä/=�e$z19â0 =ë�=í_ï�=í�

¤¥�Ó9¤¥uv II

Qf @x8ozab9�°k QReRNÛi'(¤¥O93çK�ùú�AB�]\

É AB�]\É9Yjab�7â�pÚs$ù\�â� ãäýêâ�9u$�

�ùú3çZ®9â�º iö«ÿ�Ó9µª AB�]\É���ÅÆ�^ �

õ¡sðýê�7ýêâ� 1¤ AB�]\É�7!\�À�Þ�ýê9s£

{=�]ýê a[\]^Q | a[\]^S | a[\]^i | efýê ²��]ýê Q_ |

! Qp|��.��Y0{b&«M¶ ÊC ýê AB�]\É=Ó�7Ü9`a

Óbcf SdPff ¨U `a SdTff 5"�¨U9=íêÓ =ÓÜºö�å�7Øç

ýê9â� ýêde�7ì�vÇ f6A±9�7 sªjæ!�Mºª9/ë

AB�]\ÉÄ"�@iìÛß9¹�\É×3 I

I
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�U�U�U�UIIII ýêabýêabýêabýêabIIII

I

QQ ABCDEi³Å'(abÏÐºª ùú� `X[uI�t�NZn�X�w_`!ab'(

¤¥O SfffN RO SRP #$%³h-QP�=³h�'(¤¥OÌ�!æ*9i

dyzýê ABýê Q�|! Qg| II

I

L&M.N, 

[¢K £J] 

1. ��L 2000N 7O 26P��s+*.tl� '(uv9�� Ûi:; F

.ÊtlÄÞ�J IJÿL9��6Ãqr=í_`ÏÐÎ[ ¡9_`P¢!�

Nä°9�]e$uv ÿ«��¾F.N�Z[ �þ´'´µZ[ 98p

��"N9�Û�y ¬Z[`Rh«åetl!"#$%&'()*+ MíîR

¬ Z [ ³ ° ¤ t ¤ ¼ Ê 9 s � ê ë � R n B ¸ :

(http://history.nasa.gov/presrep99/home.html)»¼  

2 � _`³Ê F.�NÎ[�#$=í�]â�9ÕØ_`³Ê!Ë»È´ ÿ

UiqrS\3Kj ÃÄ F..�´'!´µ¶ F.´µ¶ �NjrÎ©

��Ä9¤¥È´ *�a&4^9beÆk�ºl7 3«beMY*ï {bÆ

m`t³;Ø9�j ÿ«�tb9/=`zPnQa 4^ìÀbeÆk Ý

F.´µ¶9¤¥j³Ê f'bÉ�:� a&Æ¡;=op no|hGm9º

ªl� #$ EOS-Terra |=í_ïýê!S�Þ3�ýê� 9;=�£9_ï

È´±�ä°9¤¥ ��F.´µ¶ F..��Y0{b&«M¶ ÊC !.

�_`âè+s[.ß�s\É ËMS�3«K��¦ ä°9ù¥¤¥ `M�

 ö«��(beÆÇ�hcd9ÍÛ! ,-.beÆÇÜÝ¨` 3 Æä¾ìí

beÆÇìÀgh!³´9Õï  

3 2000N 9O _`�AKq F.´µ¶93Ljm�³Ê�êvr"&93ç '

� _`�AûÛ r"stp ÓQF.Ìç{79Wu `A 1800"�
¨U v"i�³Ê9Â{9r"stp w¬��.��^�l7��xyr"

&9bB9Á� Ýÿ«bBR"ç&\9zÊRúf8S.{ F.´µ¶9_

`�A�NËÎ©½ ,v=p:'9r"&xy�º±+ª_`�A¡¤�£9|

ô¡�WÝ;¢ ��Ä9Ë»È´ ,v:'9.&4RzP9vp"ç&Qa>

*�9�Ø *P,v:'9r"sà/= vp"ç&Qaå}3ç(��á9

�h niÿ«QazP�~�& `²kFô9�àmiuk9 xyr"&9F

ô u�U8l��xyÛ$9�;-5�à ¡�AÊRÿû9wxÀë �N�

Ê9r"'�ËB�¡VNúº�à _`�A4Ru$F.´µ¶r"�0�sj

m�!F.´µ¶FG³Ú�h×%ÿ�ï^ÿiðÔ^�¡9â� \FÇ�!î

ïÿðÊ£¾=í9gh  

4 � o�µ� µb*Z� �3ðÄ�> ��ëK22��6ÿHµ�9a&

�K³Êÿ«µ� ��ÊC!F.´µ¶¤¥�*93zÄË» F.´µ¶

QuikSKAT´µ^:ÿL9�µÔ^��>\þ19ÂØt¤ 46çcå³ÊÐMo�
�©B�9�-b� ºöt¤³Êo��b©¾ QLrÄ�MÝ�ÿH=p9�

                                                        
3  ,-. �`¬0 T 1771� T 30822|  
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3´RµªÆäo�=p9µb*Z ÝÆä9��±{ ÊR #$F.´µ¶

´µ^9¤¥â� _`�A�;�£=*Z�AI=p9uÔwx ÂA ÊC�

H+u$ÿ«â�de�µ!uÔ9z  

6 Â³ et�"N¨©9À� EOS-Terra |ýê�Ï9¡î(���9sª

ÿ«V°9sª���+�ìíêÓÉ�!,F{79 H��� p�+�²�

À{7�¤à 'b��!E�×(9�âææ EOS-Terra |ýê:�LM=

Ô{!PI9Ô^  

7 �N F.ËÞ0�sðS�uv ÿ«uv9ÃÖ�»e$!u$ýê�]â

�!=M{Ûâþab ¿}ìÛß�AÿÓ�9�Ã�h ñ�M�º ÿHÅ9

ÿ«uv°i³Å\.�12 ÃÄ F.=/ï0¶ ÊC!F..�H³� 2000
N 5 ORê 9>¡¢#2¯H�3±hi ýêÕï²K!êK øuÔ 9£¤

N ÛiF..�H³�¥¦*�âþ��93Kj ¬£¤N!R`�]ïÖ9u

Ôâ�9æÛ !u$ ,-UÀ niì=p9Æ§!�¨îï�*Z0�ÎÁ�

° } uÔ09y�!'(j© F.=/ï0¶ËR3z·�9uv\æÛ�s

ðýêâ� $ ÇÕ 2000N©£2ì�ÊªL9Ôrä*P9gh Ë¾¥¦*

�âþ��)ªýêt�9uÔÕïä°�jæ �ÇÕÆ§¾©£2¹�Û5ÁL

rs9gh �% Ëu$«QuÔs!uÔ9H+å(ÀÇÕrskuÔ¾rÄ¬

�æB^Û59gh  

8 �3çÃÚ F.=/ï0¶u${=�]ýê {=ýê !=Ô{9efý

êÿ�Ï9ýêsª ´'Ïg!ÊÁsÙ62©£2Ø#2®Ó:�Ø-_E5

¯°¼±9wx {ÓQE�PÙ9�Ø-_E59/L�§u©£2â²³¹¤±

º)´ �Ãgh�Áu!]Î´µ ¶·�vw9 � *P�¸�Fx ÿ«Í

Ðjt��3ð19 ��îï®Ó:�Ø-_E5rskC{9,D R¬=pÞ
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