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6�U¥��®¯,¬®¯¹º�Ö×3 
�!¤U¥���rsZ�$¬®¯Ao³)$�D�¹º��Ö×�A�A §)$YZý 
 
� � � � � �  
Ì� � � å�  !¤»¼=á =Û 
¬®¯îï�Å¹º����45 úû� � ü� � $� o� úû� � ü� � $�

$$¹º 
 
 

úû� � ü� � $� o� úû� � ü� � $�

$$¹º 
 

¹º����¹º»5 $$¹º� cdóß�����$$»5  
C�p¤dd���$$»5  
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C�p¤dd���$$»5  

Ë¬�Õe�z$¹ºûR� Ò úû� � ü� � $� � %� � � � � � ��  
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� � �A�X�º³Ü-� 
� � �¬®¯º³�Ü- 
� � �¬®¯º³� ÒÜ- 
� � �¾ �Irs�*+ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

�Üµï¹º�Ö×��� 

��»ï¹º�Ö×��� 

  



129 
 

 
�ÎÏ��J� 

prs����:)$YZ 
/�!¤U¥��Ø 
�êëK*=�;<ArsZ)$êë¯�!¤�ØA §)$YZý 
,�3!¤U¥ 

U¥å D�= »4 U¥�� 
$$êëG�¯op $$ $$ �ì�� 

Ï�óVe 
    
    
    
    
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



130 
 

�ÙÚ���� 
��U¥���Û�ÜjÒÝ 
�!¤Amnvw01�bqG#X�Ü³j¬X�U¥����w�hA�X� §)$YZý 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



131 
 

�ÙÚ��1� 
1�U¥Þ��¸ßÜ- 
�U¥�'A !)$�D���"#$¸ßâã!¤»¼=jâã!¤»¼=j!¤»¼=e�U¥½

b�������m¼A± � §)$YZý 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



132 
 

�ÙÚ��6� 
6�àáÙÚâã� 
�KL���Ü-��¹º�Ö×���	gjàáÙÚAbq���jàáAbqU¥�+�ZÙÚ�

)�Aqß)$YZý��j� �àáÙÚ���U¥+��w�h�j][ÙR)$ì�?HZgh

KL���Ü-�G��hU¥Abq��Z)$ý 
 ÙÚ�^ê ^ ê 

+� 
 ÙÚ�)� 

  
 
 

  
 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



133 
 

�ÙÚ��/� 
/�U¥�'� !�()$ÙÚ 
�þ��+��w�hj1�þ�\A�Xvw���"ZD$YZý 
 
��!¤U¥���Þ��	)$'� !�w�h�Û�Ü 
 
 
 
 
 
1�'� !�()$ÙÚ*+ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



134 
 

�ÙÚ��@� 
@�U¥�KL���Ü-��¹º�Ö×���	)$àáÙÚ 
�ÙÚAbqU¥��+��w&1�þ�Z)$ý 
 
,�3�àáÙÚAbq+� 
 
 
 
 
,13�àáÙÚ�¹÷ 
 
 
 
 
,63�àáÙÚ��� 
 
 
 
 
,/3�ì�?H� !�	)$e± 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



135 
 

�ÙÚ��J� 
prs����:)$YZ 
J�U¥�Ø 
�µ¦¶·¸�d¨e�!¤�ØA §)$YZý 
,�3!¤U¥ 

U¥å D�= »4 U¥�� 
$$µ¦¶·¸�d

¨e!¤U¥Ï� 
$$µ¦¯ úû22.3 �ì�� 

Ï�óVe 
    
    
    
    
    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



136 
 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �,äyÓ��3�

úû� � ü� � $� � %

E¤�ébáé�£

��µ¦¯f� $$$$�

            � �                      � � � 789:*U=� ò� � m,��E2� � � � � � 3
� � �                                         � � � � � 6bE2,� � � 3       ´
� � � � � � � � � � � � � � � � � � � � � � � � � � ��� � 2

;�åü

� � � � � � � � � � � � � � � � � � � � � Ì� � å� �                                � � $�

                                          � � � � ,-w��h�jó�=Ìå3
� � � � � � � � � � � � � � �                                                               � � � � � �
� � � � � � � � � � � � � � � � � � � � � -Cóßw

$�

Ì� � å

ä� y� Ó 

 
 

� ��,�w\�$���	j��\�$������3�j78�9:)$����j� �

*+Aäyg")ý 
� Y�äy[÷õ\��j;�Y�äy��g�YZ�z�j�Ü[��	Au$YZZ�h

�jÕ'�©�Îg�h"XÔý 
�  

 �

�

��� ÐÑ�÷7�z$������àø�()$-ù,úû ¶N ü-ù. [¶ 2ýþ��-�

Z�qý3. ¶·0. Ô2��. X2vL. Y2��¯���0+���g��YZý�

�

1�� �¯�;��¯�(�=A'²ðñZg��YZý�

�

6�� -. ¶·0Å2�ÐÑ9:;<��<*È���g��YZý�

�
�

�
�
�
�



137 
 

,åæço	
=½�Õ��3�

��������� � � � � � �� �

q8ÔC*U=� � òm;�m¼�� � � � � � � �

å� � � æ� � � ç� � � o� � � 	� � � 
� � � =�

¾ *U=Z�(�� � � � � � � �
  ½ ¾ ã

Ì� � å� E ü $ %� 3� ò� � ����m�

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

p��  §"#h�$�wOP�w�h�j�¯���0+e��<*È�´°��Djrs�R
S����h�Wg;���ze(�bcd(�	gÙ8g")ý�

p1�  §g&#��Z&�jm�W£A�:gh §gh�"�ý 
p6� åæço�Ðgjrs���hjòT��lge� ÒÓ[�Ù¤A�D$��[��")ý�
p/� åæço�	
jrs�*+��åæço�rs�*+©ª���Z��Z)$ý�



138 
 

�

åæço�rs�*+©ª�

� åæço�	
,p�3 åæço�rs�*+
�

�
�
�
�
�
�
q�
�
�
�
�
8�
�
�
�
�
Ô�
�
�
�
�
C�
�
�
�
�
*�
�
�
�
�
U�
�
�
�
�
= 
 
 
 
 
�

�
�
w
�
�
��

Æ� q8ÔC*U=�
�
�

�ÌåjEü$%j3�jòm�
��2;�z2�
�

Ê� Æ�-Cóßw,p13�
�

�ÌåjEü$%j3�jòm

�
�
�
�
�
�
-�
�
�
�
�
�
�
w�
�
�
�
�
��
�
�
�
�
�
�
��
�
�
�
�
�
�
��

Ë� q8ÔC*U=�
�

��2;�åü�
�í�$*Um�m¼��
�

Ì� Ë�|I�
�
�

�ÌåjEü$%j3�jòmj|Hå

Ï� Ì�-Cóßw�
�

�ÌåjEü$%j3�jòm

�� Ë�ísbíe,p33�
  ,�w3�

�ÌåjEü$%j3�jòm�
�

�� Ë�ísbíe,-w3�
�

��2;�åü�
�
�

�� ©�|j�%eÌZ�eþ¾�E<¯A^
)$=�

�ÌåjEü$%j3�jòm

�� Ë�·s�e,p43,�w3 �ÌåjEü$%j3�jòm
�

�� ��-Cóßw� �ÌåjEü$%j3�jòm
�

�� Ë�·s�e,-w3� ��2;�åü�
�

�� ��|I �ÌåjEü$%j3�jòm

�� ��-Cóßw� �ÌåjEü$%j3�jòm

 � ©�|j�%e�Z�eþ¾�E<¯A^
)$=�

�ÌåjEü$%j3�jòm
�

,Zå*+3�
p�� �åæço�	
��j�#Á#��)$=[�$���	
Z)$ý�
p1� �-Cóßw�Z�j�U�(gûü=Z�©�bá®¯A^g��©ûü=������©

ûü=�-CóßwA�qý�
p6� �ísbíe�Z�jDb¡b�âè����ï�@þ¾�b�Am^)$bí��¤;âW

����ï�@þ¾�W�©�)$¤;Agh�$=A�qý�
p/� YY\�q�·s�e��j789:*U=�	gh�bf.60.�+Å2��|#v��

�)$(�,jCE<(�3A^gh�$=�
A��j�0.1+��C)$=��"��
��Z)$ý� � �



�9Û� 
 

µ¦¶·¸�d¨eWè? 
 
�á� 
ARSR,Air Route Surveillance Radarïµ¦¦F§Ë�Ì�3 
� � Ë�Ì�çÕvLy 370kmþ��¦ ��$µ¦d�×uA�Õgjµ¦d�¢÷
��µ¦d©£5�5¥ìCeË�Ì�AVWg�µ¦¦¸�U¥�VW"#$ý  

 
ARTS,Automated Radar Terminal Systemïc�ÖãVË�Ì�OP+ß,�-Á3 
� � ASRfSSR �zh³L#$µ¦d�2µ�()$OPA6 ¬Yd\+ßgjµ¦
d���AbqZZ��jFDPSvL�±b¬²�cZË�ÌOPA¦�)$YZ�z
�jË�Ì��R/¾�� µ¦d��åj±b5ëj	�Úëe¸��rs�±bO

PA¤èT\�R)$,�-Á\�$ý 
 
ASDE,Airport Surface Detection Equipmentï¦§/�ÕË�Ì�3 
� � ¦§��/�µ¦d×34e�Z&AF§g�#L�¶·�éÞA�$�D�5ï� 
®Ë�Ì�\j±b�¸�U¥�VW"#$ý 

 
ASR,Airport Surveillance Radarï¦§F§Ë�Ì�3 
� � ¦§vLy 110kmþ��¦ ��$µ¦d�×uA�Õgj¤D��7d�¢÷��
µ¦d©£5�5¥ìCec�ÖãVË�Ì�¸�U¥�VW"#$ý 

 
�õ� 
CCP,Communication Control Processingï·*�t+ß]u3 

¸�[j¦§*¥me�ìu"#j��£¡�ìu"#$êë(��ìz�¥ZOP

A.?gh ORM�n*)$Z��jêë(��ìZ ORMZ�5\�tOP�	)$n
�*d®A�wý 

 
CCS,Communication Control Systemï·*�t]u3 
� � ¦§e��mâÒjd¨Òe�ìugjêë6b]ueZÊ�gh	¦·*����

ãã>ëeA¦gh�^ë·*A�t)$]uý 
 
 
 



�ä� 
DME,Distance Measuring Equipmentï§¨OPÙ8]u3 
� � 67�à´Úë[©C\�$YZA�Wgjµ¦dvL�¾� DME¯Ï§¨'%67
AD©gj�#���h DME¯vLD©"#��¦67A�*)$"\�»5X��v
L�¾¯"\�§¨AÁ�ûC)$ý 

 
DRDE,Digital Radar data Distribution Equipmentà²�cVË�Ì�OPï<]u3 

ASR/SSR�c�ªOÕ®O���eAj2¦§� ARTS�R]uÏï<¤¯)$ý 
 
DREC,Digital Recording System for ATCï²�cVÍs'E]u3 
� � µ¦¸�·*����I�·*e�s�/ *2AÁ�ghf»5�i��Ís)$

]uý 
 
��� 
GS,Glide Slopeï�Àç¡�¡�^]u3  
� � ILS�©[\67�z�ìÓ�7\�µ¦d�m���7UAR)]uý 
 
�c� 
ILS,Instrument Landing Systemï¬¨!�]u3 
� � ILS�!���D�7\�µ¦d�	gj²J3��$67AD©g1«¦Ï��7`
��A²R)$êë!�Fx]u\j1«¦Ï��7`���\¬vL®�|#AR

)¡�¼ÀçÂ�,LOC3Zm���7UAR)�Àç¡��¡�^,GS3��1«¦
vL�mC�×u�ìu"#j¾¦�²J367AD©g1«¦vL�§¨AR):�

¼�,àøc�:�¼�,OM3jÖ¡V:�¼�,MM3jçaã�:�¼�,IM)3v
L�$ý¹ç¡OÕ�jd¾�²³ÜJ�±b)$YZ�z�m���7`���¯$

YZ[\&$ý 
 
IM,Inner Markerïçaã�:�¼�3 
� � ILS�©[\²J3�67�z�B¬5,DH3�×uAR)]uý 
 
�d� 
LOC,Localizerï¡�¼ÀçÂ�]u3 
� � ILS�©[\67�z�ìÓ�7\�µ¦d�1«¦�\¬AR)]uý 
 
 
 



�ô� 
MM,Middle MarkerïÖ¡V:�¼�3 
� � ILS�©[\²J3�67�z�1«¦vL�§¨AR)]uý 
 
MLAT,Multilateration equipmentï:VÈÀ-Ë�,Ça]u3 

òè��*�-�,ÇaeA¦§/�Åme�ìugjµ¦dvL� SSR��¡ S*

2A�*gjµ¦d���¡ S à¡Ë�p¤����û×AbqýY#�z�¦§/�

�µ¦dAF§)$��\j±b�¸�U¥���hVW"#$

 
��� 
NDB,Non Directional Radio Beaconïê²J3êë@Ý�ì3 
� � µ¦¦�sm;�¦§�ìu"#$j\f7/�ê²J367AD©gjµ¦d¾\

�ZÜJ�Õ¨,ADFïAutomatic Direction Finder3AVWgh�¾�ì,NDB3�
ÜJA�Õ\&$zq�)$�ì\�$ý 

 
��� 
OM,Outer Markerïàøc�:�¼�3 
� � ILS�©[\²J3�67�z�1«¦vL�§¨AR)]uý 
 
ORM,Operation and Reliability Management Systemï2W�*43¸ß,�-Á3  
� � �Z¬ûd®×²�c��d®�z$KRX�*43»¼¸ßU¥Zêë(��ì�

F§Ab�KLX�,�-Á{�U¥A SMC,,�-Á2W¸ß�ac�3e�h��
)$�D�,�-Á 

 
ORSR,Oceanic Route Surveillance Radarï°¾µ¦¦F§Ë�Ì�3 
� � ARSR�± [�ügh�$°¾¦ ��$µ¦dAF§)$�D�Ë�Ì�\��²
Ë�Ì�çÕvLy 460kmþ��¦ ��$µ¦dA�Õ)$YZ[\&j°¾��
�$µ¦¦¸�U¥�VW"#$ý 

 
��� 
PAR,Precision Approach RaderïXû�7Ë�Ì�3 
� � ¸�£[Ë�Ì�Aæ�[Ljµ¦dA6�³X�1«¦�Ê�oÏ¢÷)$!�F

x�ì\�$ý  
 
 
 



�â� 
RCAG,Remote Center Air-Ground Communicationï¤¥	¦·*�ì3 
� � µ¦¦¸�d(,ACC3vL¤¥�t"#$ VHFjUHF �µ¦¦W	¦·*�ì\
�$ýY#�z�¤¥��µ¦dZ¸�d(Z��Ê¶*[Y®Z�$ý 

 
�ó� 
SSR,Secondary Surveillance RadarïÉ�F§Ë�Ì�3 
� � µ¦d�jY�]uvLD)$'%67A�*)$Zjd¾� ATCÕÀa�¬aÌ�
,µ¦¶·¸�W�Z�¦]u3vLÅd�´^��¦*2AD©gj�¾�Ë�Ì�

�R/¾�µ¦d�Ý�j5ë���®�*��DEeA�R)$ý 
 
�ã� 
TACAN,Tactical Air Navigation Systemï-Þv7ÞÜJÜ×§¨ûC]u3 
� � µWA�XZghQD"#���\j-Þv7AVWgÜ×��§¨OPA�»�Ù

8)$�ì\�$ýTACAN �§¨ûC[� DME Z��d®��DjVOR Z�ìg
VORTACZ)$YZ�z�jT5µ¦W�@H�ì\�$ VORfDMEZ���VW[
Y®\�$ý 

 
TRAD,Terminal Radar Alphanumeric Display Systemïc�ÖãVË�Ì�àV ³N
¿�®½OU�R,�-Á3  
� � ¦§F§Ë�Ì�vL7¯"#$Ë�Ì�OPA`ab¿�c�\+ßg²KL�Ë

�Ì��R�¾�j±b¬OPA�Z�Åµ¦d��åj�¼5ë��¸�¶,aÒ

Ve�OPA¤èT�z�«·�R)$,�-Á\�$ý 
 
TRBU,Terminal� Radar� Backup Unitïc�ÖãVË�Ì�^OUàO^]u3 

áâãó�^OUàO^]uZghjáâãó[C�eDEg����¸�2WAñ

�)$�DjASR/SSR�� ASDE�c�ªOÕ²�c+ß��� RDPjFDPSe�´
[,�-ÁZ�ÁÊd®A^gh�$ý 

 
TSR,Terminal Surveillance Radarï¦§F§Ë�Ì�]u3 

¦§¸K�ìu"#j¦§«K¦ A±b)$µ¦d� PSR OP�z� SSR OPA
o³jp¤+ßgjARTS;� TRADÏ8¶)$ 

 
 
 
 



��� 
VOR,VHF Omnidirectional Radio RangeïÞv7ÞÜJ�êë@Ý�ì3 
� � Þv7AW�h^K¹=§¨��)%h�µ¦d�	gjVOR�ìvL�º»�	)
$Ü×AÁ�X�²R)$YZ[\&jµ¦¦�sm� VOR�ìAìu)$YZ�z�
µ¦d�jn �µ¦¦A±b)$YZ[\&$ý"�jVHF/A�Wgh�$�D¼
½e�hi[¾��±b`��An �²R)$YZ[\&$ý 

 
�Î� 
WRU,Weather information Receiving UnitïA
OP�*]u3 
� � A
zvL<*"#$A
OP�*2A�*gjµ¦¸�U¥��±b�OP¿nU

¥e�rs�A
OPA TDU�àng�R¨e��R"X$]u\�$ý 
 
WX,Weather DigitizerïË�Ì�A
p¤]u3 

ASR vLË�Ì�*2A��o�jA
OPAp¤)$�D�+ßAb�jARTS ;
� TRAD�7¯Y®�²�cAlûgh SSRÏn*)$��ý 
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