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! z{�nÆOI°±�ºËá.ÑÀ!v�®\n.ÑÀ��? 

! ÛÜ°±�º¹¨�bB¦£Ñð�UE¦§�ßÇÈr½`æf¤

�néBxYbc�¥? 

! ÛÜ/0zG�º6ï¦§®M? 
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!¨#  #~�7  

2.1 °±��  

UE.!v$G£Á$3xy¨E²³.<âìyB�3Y%Sc÷øDÓ�

3��!v�.°±BU®.°±B½`.°±p�3·9_E¸¹²³.©:o

ª?TrejoDKramer²1995³Æ�«¡¬à°±¨E.²³ÄÉÙãuÄ² signal 

detection³D®¯®M²running memory³D/°®M²computation³±Ý�-�&

'B²³´õ¨E�º/hÐtèN¤â8DÇ8DµÄ��%�É$:B�¶

õ"�·I¸¹©ºïB����.Å%£ZèÆ:»�z°±!v.¨E²³6

8?°±¨E»/HBTheophilopoulos(1996)íö!vÝ�ÄP¼½¾Ä��!vB

¿ÀÁÂ�DÑð�*+�ÆQ�Ã»¼N6B×ØNÄBÅÆuvSe�ºÆÇ

G°±q�²ÝïB´¹Î�º��Çò¬�Çòâh.Îü\n½`°±H.

È�B�°¬[°±.!v©¤§CF`ðB"É�^_,f�YÞÊ6r�°±

.³�?°±!vÝ�ÁË.uÌíö6TwL{$.ÝïBµÄ��©�B�©

L{TwKv�»/ýÙ�C:+ÍÎaÆ��? 

CTheophilopoulos.#~sUx6SÏ12ÂÃ°±.¨Eä!v`IÄÓÐ

OÑA5f 

! uÄ²Detection³f¼½¾Ä[^_uÄG£Z��úÊBÒÓ.¾Ä

[=¬ÄÔÕ`�B�uÄjÖ=.øÛ? 

! ^_�w(Data image)fuÄ6.^_Ç;�×Ð°±0�? 

! SeØòj'²Work field data checking³fÙw°¬ÚjB°±|

Û�º�Se�º-hi^_�zGhn¾Ä[��Ðé? 

! â<G@A(Verify & Assessment)f°±!v�°±�ºÂÃ^_â<

G@ABÏ@A.��Ä�ÜäÝ;Õ¡Ä.ÂÃ6ï¼!@A.Á

Ë��nËw;íî.ÌÍ? 

! ÂÃ^_,=  (Emergency information)fÄÞ!v»úÄÙðËÄß

IGmßI? 

! ¼à(Support)fÂÃ¾�.ÉÊGáàÓÐuÄ��.�®,fjÖ

tÄÆr¡^_.9+°±Gâã? 

! ÆH`Iä��h:6ï.©ºBSL2-1tw? 

 

 
 

L2- 1 °±¨E!v`IwsL²Theophilopoulos,1996³ 
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�Æo®�²Functionality³8åB°±¨Eÿ�ÙËæª!v² core system³

G|çÄwî�(application-specific module)¨=ýÙBL2-2|}�°±¨E.o®

ðNÙð? 

 

 
 

L2- 2 °±¨Eo®ÙðL²Theophilopoulos,1996³ 
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QsæªýÙ9ÓÐØèRî�f 

!" ^é°¬²Monitoring³fQ�EËuÇ¼´wõ��®.ÂÃ^_B

S�ÂÃ^_�uÄ6�B¼½¾Ä£Z��u56°±v�HÆ#

ê�L{.ÝïëSBÏ�°±º�@AQ^_? 

#" @A²Assessment³fìS°±�º®â<ÂÃ^_í,fB!vîï

Ä�î]Ô@AîïBÏîï.�.ËÇÐ^_.�<68B!vä

68,õßwÁË? 

$" £Áxk²Information³f°±¨EH¡Ð£Á.ä�GïðÄ�"�

!vGj'gCB"Ý�ÙÐ�ºúÊÁËBñ"Ý�k°±�ºÇ

¬òó£Z�¨¡+Ò^é.k{? 

%" ÉÊ²Management³f¡ÐÂÃ.^_,f:BÏîï�xk°±º

¦§�lõ12s|.UfB�ýÙÄÓÐ°±sªGSe�º.ô

NõÀÝÞGÓ2ÆÊ6ö+°±.âjBÆr/0I.ÛÜîêB

÷ãxk�e).ÂÃ¾�Tè°±�º�¡hi¾¿�©4�-

õ{>Æ�'s|¾�¶=? 

&" ÌÍÓ2²Basic tools³fÙ$°±�6tÄw6.»èD[2DÓ2

¹¨BÄíú"�åæJ�e6GÛÜÝï? 

2.2 °±¨ENî�$  

�C°±¨Eî�$Ý�BC GroumposGStylios²2000³."ø&'²³´õ

C��!vsB�ùh°±¨E%J$.í�ÝÞàà�hi�ú�®BÎÏ

!vûµ°±�ºü�Ký./ÐGþD.=G8O{>?ËØÄÿÓ¨ë>.�

�!�B°±!v1�£ZÙ§L×D%ê.Úï8a�úÊG�°BÙw

FCM(Fuzzy Cognitive Maps)(Kosko 1986)8�°±¨E%J$íî3"R"èPw.

ÝÞ(Stylios 1998)BFCMQh|3h#°±¨E$6G%&'0L{$BÙ�tè

%�GÕ©z%Ñ�n"()B¡ä÷ï/°."RÝÞ?ãÐ FCM®�;é!v

î�$B�©ÐÏÝÞ%ÄwÐÍ*Ó°±!v.&'ä+6BL 2-3Ë",�.l

-°±¨EßînFCMLBãL�,S�Õ©%�¼ÑÐ¾�$HCí�e8!v

��T��Ua:.? 

 

 
 

L2- 3 l-°±¨EFCML 
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L2-493�wFCM��°±!v.��LBÌéH3��FCMÙ�:%J$í

�.°±��B3Ð/=o®0°¬² Monitor³D1Ì²Diagnosis³Díî

²Planning³Dñw²Execution³B��Ï//�3ä7]w.B|ýv�93ãëì

ä�£Á.¾ÄÈ2Gëìñw.w;2t�nB]�°±Ù$�¨s.Ó�

²Chrysostomos D.1999³? 

 

 

 
 

L2- 4 °±!vFCM��L 

 

2.3°±¨EN»/ÝÞ  

�C°±¨E!v.»/Ý�BW.H.Jeng º G.R.Liang(1998) ÆÇ;$�\!

vËýxõ AMS�\!v² Automated manufacturing system³�Ùw SMT

²Supervisor Monitor Troubleshooter³.»/ÝÞ Ë��,-õ»¼r�6°±!

vB¿*+�»¼°±U3�QzÏN´â?C|}»/ÝÞNnh¡ AMS��r

GSupervisorsDMonitorsDTroubleshootersN�.©º3-�z? 

°±�º��¡"$°±!vv�² System Interface³84èßw²Alarms³

G´wÁË (Indicators)B�h�.�\!v²0 PMSfPhysical manufacturing 

system³C°±!vH��¡Ä.ëêj]²VDfVirtual Devices³Æk°±K5±

hik{B�)67j]v8ËVMS²Virtual manufacturing system³B4CPMSH.

¾Ä[£Z9õ0Ë VMSv�.£Z9Ô?°ï6ï² Supervisors³D°¬6ï

²Monitors³�:çVMS9ÔýÙ�VMS9õ9ã¾¿z{6ï² Troubleshooters³

z{¾¿:�;²¾¿z{6ïYÞ0�úÊ.¾¿Æ<°ï6ïä^_úÊ6ï

OÊ=>úÊ:¡�;³?°¬6ï÷ãzÏVD.9ÔD^éD9õ"8ò?Ù$

!v.k{BC�@!v.k{8NËwË² Behavior³BÖwËáÒ�°¬6ï

ú0�±'Aß}B¾¿z{6ï¼Ý;CD1Ì!vG»¼E;!vT¾¿¶É

è6z{ÆÑ´]"(.ûÁ,f?CD1Ì!vFG6�®.¾¿×:�Æ"$
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ßwÁËÀ=BSe¨EºB¾¿×3»¼E;!v®Ç;z{E;.8NË�E

;ICD²Recoverable faults³BYÞ��6ïúÊÇ;E;.8NËYÞE;IC

D²Unrecoverable faults³?âE;YÞE;ICD9´µãùá.·R�ºHSe

]w¾¿z{BL2-5,wØHI.��G©º? 

 

 

 
 

L2- 5 SMT��G©ºL 

 

SMT»/J�Ùn/ýÙf 

!" Supervisor designf»/ðNÆ°ïÉÊ!vËQáâKL�MB<¬

CÐ4è!v.±'NrGúÊ$6D¼äo®J�£ÁÙðBÏý

Ù6ï�/$î�´µíúBÙJË"Do®î�fëSEZ$Gí

×¹O�\6ïB¨D±'î�f±'j]É'�6B±D;éî

�fHþÇÐVMS.;éwËB/D´>î�fHþñw±'%&B

P"$î���Q%ÇxJ.��? 

#" Monitor designfÏxyáâô¡�\!vwË.+Ò-uÄ?°±6

ï�tQ.£Z�HþRgVMSt��®.^éBt�PMSu5N£

Z8NËSF² Worlds³�áÒ.^é£Z8Ë§ÞSF² Legal 

worlds³���â¹OõwË+Ò.^éuÇí9BÖ VMS�68Ç

PMS.£Z�BMonitorsb�2¼Tç�U£Z¨¨¡ÆÇòõ3ó

�+Ò.k{Uf.®M? 
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$" Troubleshooter designfÏýÙ6ï»/áâÏV¾¿1ÌG!vE

;BÙwHI!víútCDW^:÷,GCDz{/0B��

Monitors½.+Ò^é%�¶õû�®.öÎB¡Ä./0sÓÐÇ

;E;/0GX£E;/0BnKHþ z{�E;ICDB:Këì

xkYÞE;ICD.�º·RÕ©ÁË? 

%" Implementationfû:"xyË��ýÙ½4G»¹B� PMS""½4

�Y:BÙwPLCs�nPMSGVMS.öä? 

 

       

 

 
 

L2- 6 SMT»/xy 

2.4 °±¨E²³Ä26ï»/ö9  

xZÂÃX£°±¨E²³Ä26ï¨ËÄ2Ó29´�ÏVQÄ[sNÝN

GQÛÜ�6\·.�]I5^BBrown & Reed²2002³ <Ë»/Ä2�Ä@A6

/$ÝNBTQF9qrIf 

!" ws}âf»/Nn_Q�.GUf.�~ÄC»/`s0}âa

¹BÆâF»/�6sHbcÝN�®��@AN²³? 

#" Ä2¡TwË�zf�zÄ2¡T.Iir�n��£ÐÄ2!vd

,.U_�hi³w? 

$" 12#$®f»/�´µÏV3óÏn_3dhÐq:®ÄwÐh

ietB�ô¤Ä�Ú¼1âeaÏV¾¿�K3»èÚÛ¾¿? 



 13 

%" Ó¨¾5fgÙ�f¡tâ»/Ä2.Ó¨ea�zGÙ�3ûÌé

�û<â.¾kB»/õ.!vb®�³ÄwÐSe? 

Kimbler & Greenstein (1998)U<ËÂÃX£Ä2�Ð"-�ºhiÄ2.öÎ

3ÎË5^ØOÑ.ö9�¬.©ºf 

! åæ$fÙwv".ÂÃÄ26ïB��¡�,fL)�Ð"-h

iÄ2Hh6©6^_B¿J�/Ð"©RB�L)�©§.k_U

f?�3/ã�.iì´ðUf=GuÌ.68*+? 

! ��\IfS�Ó¨34Å;Böh»/6ï��ÏV6�®�+;

.ýÙaÆxk¬jR�B9�¡Ä2341R��B��a4�R

á6ïÆ¤Äh.k_? 

! ¸ÙIf�Ä26ïo®¶�®k�´ðK.o®BÎËÂÃ®��

Ä2�ºBiìpYÞ 24Þ�ClmBÖY´ðK�Ä2!v�ô®

X£Ó¨Kz{ýÙ¾¿? 

! Ä2®ðFgfS�»/NÄ2!v®�Ä2Õ©µÄ"®ðO8B

kÄ2K¡ÎÄ2�¨©Q��68Bn®ò?õåÄ2KNJ�

³ÖB���®opåÄ2K�Uq.,S? 

2.5 L{v�»/  

!v£Z�tëìÓ¨Ë�³Ö½gç=É£ZB�TwKv�tëìÓ¨9

Ë�³½Æ¬àÝïuÊÓ¨�åt1£ÁBÎÏTwKv�»/.ªrB¡Ð®

ó�³Tw£Z�s.£Á2�ÕÖ=.®Buv#êðN.£Z�!vv�C

ëS£Á�Bn®ëS��%�.÷"sBYÞëS%#��.©ºB�YÞC£

Z�s-=×Øtu};B²Korfhage et al.,1995)BÏ|#êðNv�.TwK�w

IRB4�,f¹¨CDBTwKv´µ¡£ZîïDòw´>r�Þ2�ÕÖ

.HE=G(EbensB1994)BÎÏ�n£Z�TwKv�.»/x$ByzL{ðN

TwKv�,-? 

��Õ¡Ð#êðNv�. ¬BL{ðNTwKv�÷ãL{8,wE�r

zÏB¼Üä¡L{]w¹¨ròwBTwKn�wÜà"{.Ýï|<E�r

©ºB!®ÆU4�Üä.Ýï¹¨(Jmetd.,1996)B}ô¡ô6sÆ6<��.Ýï

òåB�wõs�.��©ºB¼®C=×Ø#�s]wá;t u²Korfhage et 

al.,1995)B¡Ð��£Z���r~Tw6ï�..TwK8|BL{¬à$ò

wÝï�,$¡Ð£Z�.gçÝïB¡{n£Z�òwHUa4� (Sentissi et 

al.,1997)B!/ãL{E�.Üä¹¨ÝïB��Ó¨t1=GaÆÙ§BÆáà"

�`¹¹¨�6B�L{v�GTwKwË�³�§(MeckenB1991)? 

Shneiderman(1992),wL{ðNTwKv�¼vn¤wÐ`JTwKB¡Ð

��Ü68TwK�2�ÕÖ=.£�BQ�¬ÓÐ: 

! `JK�/ã�/ÐTwK´ðBa�½J�!vÌé¹¨Ýï? 

! TwK�©�ÇBÎTwKË!vNáðKBªÍHàè3Ç�C

±'!v!�ts!vµÄ? 

! HI���½�nÄ�.Ó¨BÓÔ¡ho®º`I.¹O? 

! ùp1âCDÁË? 

! sÆ�Ü68.TwK®F±Q¹¨zó? 

! ÖTwK¹¨��ú0å6Q;¨3óÊn�.BeÊn��ú0R
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�? 

! !v4�Êz!;¨4�ßîB¡TwK./Ðâj©p? 

Johannsen (1995) ´õ�jv�.»/Ä�ÆO()BÙwû��Dûq.ÝÞ

úÊ�cÎ�?no.�jv�»/n31âüö9GåæB���âaÔ¤Ö

.ÉÊG��TXº»/@AÝÞB�!v�»/.Ó¨Ä�º!v,-d���

]wBvÆ6»/xybaÔ?Ï|<�I.»/GÄ2@A�3´1.? 

! �.÷ï$f�v�tâëS.o®D�.BÙw6ï§õ? 

! Ý�»/.Ù§ºUff»/K1�6Ý�.[\º~×B¼!ÏV

TwK.~Þ? 

! Ù�D@AºxZf»/K1ÏV63ý!v.o®BÆrk�6"

¬.úÊÝÞ? 

! úÊ.ûq$? 

Williges, et al. (1987) xõ"$±xyï.µ�I»/6ïB¨Ë�jv�»/

�.,-îï? 

xy"f`�»/gh»¹!v.»/�åB]wÓ¨Ù�B,-TwKîï

:B¡�v�»/æ9ðÔBû:]w��I.@AB¼äÏ()<�Rá��

N? 

xy¨f{n@ABPý��xy".»/���èõ"�Ó!vBCÏxy

PýaÔTwK¹Ov�B]wTwKäå8.@AÄ2BäÏ()<�]wN? 

xy±f�§@ABãxy¨.<�]wBû:�èõ"�Tw.��v�B

Pý´µh»¹"læÌåB¡¡Ù$!v]wû:áï.hÐ@A?ñ|BPý

�Æ�û����§�%õ")�Î»/æ9BÆxkOÎ.��v�»/sz

Ï? 
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,2- 1 ISO 9241 Part 

 

5� 34 

Part10 ¡�ö9âj xkTwKGÂÃ�.¡�»/ö9GÄw 

Part11 �wI@A ¬à�w[!v.�wI¹OG@AÝÞ 

Part12 ÁËëSæ9 �©HÁËëS.ö9GÝÞ 

Part13 TwK´ðâj TwK.·HX£D´ð|}�GCDÁË���w

Æí¹ 

Part14 o®,ï¡�ö9 ��Æo®,ïË¡�{ï.ÄwGö9í¹ 

Part15 ´>ï¡�ö9 ��Æ´>ïË¡�{ï.ÄwGö9í¹ 

Part16 Üä¹¨ï¡�ö9 ��ÆÜä¹¨ïË¡�{ï.ÄwGö9í¹ 

Part17 �,ï¡�ö9 ��Æ�,ïË¡�{ï.ÄwGö9í¹ 

 

¡ÐTwKv�Ý�.»/ö9B�nûË�Ù!Ä�Pw.åæËQiåæ

��txõ.ISO9241åæ(ISO 9241,1995)BÏåæ«ô¡�÷q¨Et'a"��

©Ð�ÎÓ6í¹Gâj.åæBQ�.Ë��TwKCTw!v�®�UaÝ¸

�³B¼®C�¤½`.12OÓ¨B34ÓÔ¡ÐÓ¨12D���»/.â

jB�ÙË17$ýÙB�QsPart10~17Ëô¡��»/�t1ÏV.ö9BS,2-1

tw?IS0 9241�øåæ.34.¤wIBeimelet(1994)Æ¾�ñò.ÝïB�¾ô

6QI.�ÎÓ6HIBô¡Ïøåætx.¡�ö9Gí¹.¤wI-@ABC

Qñò��s´õB%Q.HIVW��sQtx.�)æ9B�!äå68�a

R?é&'�zÏISO 9241 åæs.»/æ9GÄw,-í¹B�Ïåæ.34

yË"-Iö9BTw�ûµÏVC`¹Äwk_O.��r�'aÆç�? 
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!±#  FMCS!vîêÙ�  

C��BÓ¨12½`���M�w%RÝÞÉ'B��ÿ�M?C S�Bã

Ð£ÁTX.](B�w%R�.£Á!v��Ó¨12½`ÉÊ.ë?B�a

Q×Ør��8?ÆO��îêN£Á!v.v�r¹¨B|}¡Ó¨12½`É

Ê. £? 

3.1 FMCS!vv�v�  

FMCS!vOäIiDjÁ8×�ÙËÕ"$È!v²SL3-1³?ãÐ!vN¡

=BPýxZ@±$¢3£Zv/,fÎ%û£!K¨Ë&'¡T?���3xk

N£ZB��¾�^_ÙË¤RfG.D(Gas Detector) AlarmBFire AlarmBVESDAB

Leak sensor AlarmB+¥B�¦�lB½§B Â¨¿}BQK?Qs Leak sensor 

AlarmG�¦�lN*JËnK«!vN¨;Î%"¹3ù¾�B:KËùá^_

¾�²ÓÐSe�ºD°±Æ%�º�¬,S³?ÆOË���Ñð�÷ø@±$¢

3N£Zv/��²©ð A9, ©ð- 1D2D3³BPý,SC�uÄ!v²Gas 

Detector Alarm System³ËûÒ¨;D,fN¾�BQÛÜ!vNíúÄÑËû�h

N¡T? 

 

 
 

L3- 1 FMCS ¹¨v� 
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L3- 2 @±$¢!v¨;+ªL 
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3.2 C�uÄ¹¨v�  

C�uÄ!v²Gas Detector Alarm System³ÌéH3ã=¬C»¼½.R«¾

8uÄ[² G.D³D�6ï$%&±'[² PLC³D°±G£Z4ç¬[

²Supervisory Control and Data Acquisition server:SCADA³ÆrFMCSNGD°±v�

t�nBSL3-3tw? 

 

 
 

L3- 3 Gas Detector Alarm SystemN�� 

 

°±×ØáâË¨®Sub-Fabm²VMBfC�Ù¯°4Û³D±®FabmB"®

PumpDScrubbermBÆrC±²qBÖ�^_,f�GD¨;B/ã¨xyïß².

»¹�Ë¹jÈ68²xy"ËY�68�.Bxy¨ËY�68ÂÃ�<³¼�

£ZuÌBPLCBPLCäAlarm68Ç;±'Õ©»¼N�¨GóBÖ Alarm68Ë

xy"�PLC�°´j]N�ßBxy¨9]w»¼N°´�¨B£Z³+u5

BSCADAB¡ëSHG.D AlarmN°±0�HBL3-4D3-5ËC�uÄ!v"®`m

LGx¹CVDm]ÔNÈ0�BÖ�»¼C��+Ò^_,f�B¬xQC� icon

9´HdÝ¨xy°±%"0�BSL3-6tw?��Q%"�zSehi^_B¼

GÕ©�ºµ¶B��®ðÏ,f^_? 
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L3- 4 C�uÄ!v"®`mL 

                        

 
L3- 5  CVDm !vÈ0� 
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L3- 6 »¼C�%�°±¬j 

 

�CERCsª°±�ºGD Alarm¹¨6ï.�6ËÖ�Â²·®,f�B9´

HÙwFMCS!v4èß³ÁËBÁË4è.ÝïËã FMCS!v²SL3-1³OÝ

¸Ç¬^_NTimeDNodeDTagnameDDescriptionDValueDStatusBL±]ÔtQm

ßâ<ßw^_rRðBãL±á�ðxç  ” C�uÄ!v ”¹Bä�ä%ºJ®

J¹xçøÛçèj]&ãDC�Rð²SL 3-4D3-5tw³BÊ�®ðO,fN¾

�34G��Ð®ð»H? 

ERC�º/Seâ<:ú0�²^_B¼G°±qF9µ¼BÅâ��C�Y

�¾�,f�BãSeá�{¹3ó½·B]w¾��Ù®ð?¾: ERC�º]w

´µ]"(½¾�Ù�G¾¿×F¾BÏ34�Ð!/#HIX£ÛÜ!ví��

¿I?ÌéHC�uÄ!vNúÊ$6SL3-7tw? 
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L3- 7 C�Y�ÄÅúÊ67 
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!/#  FMCS!v¹¨OX²³Ù�  

4.1 ¾¿¹O  

ÆOÑ¢5ä�B¿ä°±Ä26ïN»/ÊóBÆ"îê°±sª12]w

hÐB@AQ²³BÆ�zOIGXI�ºCÏ°±!vúÊH3ó�� �N*

+? 

4.1.1 ²ðGv/  

XIKE�ºN8�<Ë©¤§?��Më>©<.Ó¨B,3¡Ð1â�

ªD��D¤�.Ó¨B9©OI��?ô61K¾Ý��°±¨E.Ó¨²ýS

�nÉ'�º³B��Æ�6XIKE�º.��,S?��.3UEF.ÂÃÄÅ

sª�ºBä�3ÆOIËá?��w4ÀÁÂ�²³´õB¾E÷øCÃÄÁÓ

�B=ýÙÆ£OX��ðw¥ËûRB£ÉÊ(¥Ë67.4%D£¾E(¥54.5%D

£ÅÆ(¥44.2%£HETX(¥38.7%BõØ£jÈr��MÓ¨¥Ë 9%BQÖ%

(ð£OX��ðw¥yÊ±nÇÆH9ÈºÓíîò?BíîÉ=.¾E÷øB

Q£OX��ðw¥.¨ýÉR?£ÉÊ(¥D£ÅÆ(¥D£HETX(¥D£jÈr�

�MÓ¨¥Q£nwOI¥yRÐ£nwXI¥BÊ�£¾E(¥Q£nwXI¥R

Ð£nwOI¥?S,4-1twf 

! ÉÊ((áÉxJ)fnwOI.¨ÖË11.5%B©nwXIN4.1%R7.4

$&Ù¬? 

! ¾E(("-w4¾E)fnwXI.¨ÖË33.8%B©nwOIN2.8%

R31$&Ù¬? 

! ÅÆ((ÅÆrEE�º )fnwOI.¨ÖË 22.9%B©nwXIN

4.9%R18$&Ù¬? 

! HETX((HErTX�º)fnwOI.¨ÖË38.4%B©nwXI

N2.7%R35.7$&Ù¬? 

! jÈr��MÓ¨fnwOI.¨ÖË 40.1%B©nwXIN 0.3%R

39.8$&Ù¬? 
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,4- 1 ¾E÷øÃÄÁÓNXO¨Ö 

  sËÌQ¤Õ/7"¢    ÷øf% 

Ã Ä ( ø §/ 
nw 

XI 

nw 

OI 

OX�� 

ðw 

Yé5 

(  

ÉÊ((áÉxJ) 100.0 4.1 11.5 67.4 17.0 

29�ÆO 100.0 4.5 12.3 64.6 18.6 

30 � 249� 100.0 0.8 4.3 93.4 1.4 

250�ÆH 100.0 0.4 1.0 96.8 1.8 

¾E(("-w4¾E) 100.0 33.7 2.8 54.5 9.0 

29�ÆO 100.0  34.8   3.1   52.2   9.9  

30 � 249� 100.0  25.4   0.7   73.6   0.4  

250�ÆH 100.0  6.3   -     93.7   -    

ÅÆ((ÅÆrEE�º) 100.0 4.9 22.9 44.2 28.0 

29�ÆO 100.0  5.0   23.9   42.0   29.1  

30 � 249� 100.0  4.5   13.4   65.4   16.7  

250�ÆH 100.0  1.5   6.8   61.7   30.0  

HETX((HErTX�º) 100.0 2.7 38.4 38.7 20.2 

29�ÆO 100.0  2.8   39.5   36.3   21.4  

30 � 249� 100.0  1.6   29.9   59.3   9.2  

250�ÆH 100.0  0.4   8.5   82.7   8.4  

jÈr��MÓ¨ 100.0 0.3 40.1 9.0 50.7 

29�ÆO 100.0  0.3   40.1   8.4   51.2  

30 �249� 100.0  -     41.8   12.9   45.3  

250�ÆH 100.0  -     25.8   26.0   48.2 

4.1.2 ¾�  

��é�H¿t»/N¾�(©ðB)Bñò���wáòsGH<ËXIKE�

º¡Ð1â�ªD��D¤�.Ó¨B9©OI��?SL4-1tw? 
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L4- 1 ¾�ñò��Ù�L 

 

 

 

 

4.1.3fÊHIJ*+GbÍ  

ÖÉ3��IJqÆ.��BÉ3�,SOX�QÕ+¬BýSfOI=6�

Ú�ÎD�Ú©R=D¤§Ï<Ó¨9XIMÉ©ÞD�fÊs.~ÐD�ÑÒD

®ÓÔ?�)fÊH*+G�"�Bp,w�ãÏð%õ£OXé8|�B

qÆ3"¹�,f¥.�%BÎË£*+.gC¥G£qÆ¥�îHÆã9

"�Î�*+.gCB�®\|õqÆ.��?�*+"gCB�Ä��.�

Ô£�¾�Ë�úÊB�¯§qÆö9¥.÷ïB<¹¯â��IJ�B|

�Ë�<ÕGúÊ?ÎÏBËØÖ×qÆ.,fBGÊ6£hiqÆ¥.�

.B=ÞØCÙê!±ÚèãzÙsBxõ¢R�ý|½*J<Õ.k{BQ"B

|3£ÌÐOXfÊHN*+¥?JKÛª.xõ�Ä<ËB£<¹OXN�*+

3ó×ÇfÊB¬fÜs.jÈ?¥tÆÖâÙ���IJqÆNnBh8<G\

nOXfÊH*+.öÎB¼¶õÝ)32�£ÜsjÈ¥.£fÊH.*

+¥? 

4.1.4l��\Go®.Õ¡*+  

¢ICõf�.�<G�ÓB��ÒÓ.*+BOÞ"-�¨XÞ=")BÏ

|B¢I.*+CÕ±D/ßNn3vÒ.Þ?XI.àásÎËqy¨OI=â

r¢7d�BXfC�¢7�.lRG�<B��U��7ï.Of? 

àás:¢Il��\HõSßÅBXIÀÒãÐãä©åBa�,-HÑl

MÉBæç=Tèæ¨©µõBÎÏa�Ê6GOIÕ�.éê�8?,�ÎÏ<
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ª©§B�ÙÐK¾Ð¡qr®Mâj©R.�;?OI��©å.æçB©ë=

.ãäB©�;M.ªìíÉB�!ÉC�c7î�ïNÐ¨XI�UÞ.�ð

ñGòó¨Ö?�)*+BKàásd����.�aB¼!TOIk�©�.ò

óMÉDH¤Ðê(G¿ì�ã.¢ôB��Bõ�8©*DöÐls÷ø!�

ùo?OIû=Ú<ÉRÐXIâ20úB��ÛÜp�Æûq+Hüß�$*ýB

\nÚ<É*+.öÎ�ªì.9õÉDíX.þ<®M?OIªì�DG4D©

=BUf©=.ªò�ÿMB�ÙÐPÎ!".û=9õÉ?OIÎË#$©=B

%&É�Õ¡©=B��B'íaÐÉG(8qy3OI©RBíXþ<®M©

�?'ía.*+öÎCÐB)Ioü¡Ð'ía.fn�®º¢/cí.

®?�)*+�Ú*83£qy¥.*+B�!/�;ÛÜ��Å��.�®?C

�+�;5�HB"�hQHOI¨XIòó�ÎDl\R=B,Qh¢IC�®

H%�Q� ¬?C1â`,�M.�;¨-BSfÝý3./D´û0ÆBXI

.,Sí/1ÐOIB 1976 2�XÈ400 ÷3./n²B|í/U� 1964 7�

OÈ.ïð?ÎË�ðñ¨ýRTXI�aØøMB�ÙÐza./�;9<ª

§B¤§K¾�¹ðB1R8qr¾.�;?tÆÄ<å.3B¢IfÊH*+.

`IBG`It®,�.Ýú9fÊ�\H£68¥*+B\|fÊo®H�£6

8¥.*+��?ñ|B:Q.12GÛÜBp�3$��4��pG�Å*+

Nâü? 

4.1.5 :QÛÜ®ÿÞ*+  

÷ãô6l�.G�;I.LMsBÛÜG/Ð�ÆlõG�p¢I�.*

+?E. G. Hall ºLee .&'´õB/�67.OX5§�®6+/0N:Bàás

Æn.O7GX7BC=6%.�®ÿ8ÄÐ5�sB�ðu.68,S?9Qù

:C1977 7«¡825 øXIBhèGOIÕÖ.áíÛÜ:B¢I.Õ¡,S�¯

õSØpÉ.*+? 

Æ:¾ÛÜËýB9Q;¬:<C1976 7Ã�!"U119 øXJfB¡ÐSc

TfÊ*+¦6û§B]wÄ�&'BC1980 7�UJfYEnäå£:<fÌé

ÛÜ¥.&'²³´õf"�C�®ÛÜHB6ØËØ�Xf�GOfbc�-Ø

")ñÙBC=�ê(�BXfèÆ>©�.M16 (?@�M14?CABÛÜ�B

Xf�ÆC»#B!�xnì'£Çæ¥e6�×õABºD�BõÏN|BEý

ûèäå�F�Ú.¹ÜDGHDw:DI[ÛÜºJ¤BGOf �¢F?Xf

YÞGOfbc.áâ5�3£K½Ll¥B�.Xfö"O�-6B�Qs�

¯�ÕÙN".�Æ-6OfÌéâj.ÚOBÐ3�ËXf»/£ÕÆ¥.Ä

Ð—M÷N?C1978 7ñ"øOÒP/0&'²³9´õf!¨sXJf.tå.

QÁpÐ!"s.XJfBýSfÆn�GõlR. STUB¸/�<h»/Æ

§Xf.V?¨7ZWsJ|ÛÜHBJf´µ�ÜJ[D¢ôìXYD\ZDñ

Ù=[D´�\]^B!´µ_åê(D}~e6D`ì SÛÜDjfTaDÆ

%GªÄ2Bb°À��4è£bÖ6c#¥²Redondo Patch³BOfsÀ�Ä

Ð.¨ý375úBXfË73ú?ã�)ýÈ�w¤d.ÛÜB3�Æ]��pf

ÊH.*+? 

4.1.6 <=Õe.l�]¬  

¢ICfÊfßs.ñ"$*+3l�.]¬B`J3ÈgÖDh iÖÆ?O

I.ÈgÖ3"0fh?"|Bp�X jM�.¤ÈGp�Y jM�.¤È%ÉÕ
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ÖB���ôÎËp�Y jM�.¤ÈB¨©�D&;M¨©�BåÒ�.kl3

O6ÐXBOX¨ýâË108m140f100?�BOÞ.$UGÈU.jÖ�RÐX

ÞBtÆõf�OXÞl¨ýÅË 103m106f100?20PQ2001 7.OXÞõf¨

ý9Ë109f100?21�7î%.�aGÅ;BC=6%QIsBÚÕßÆHOX¨

ý¦Ë70m90f1009ÇÕßÆHi�+HU¦ËBP±�sOI�%6"�? 

hfln=ÈgöÎs�Ú5.v/BOÞ3fhXÞB`JCUQDÃqr

ÃõíÝ�.öÎ?õf!"7OÞ.ÈgÖ¨XÞ6 1/3Báâ3ãÐ¾j?nÝ

�6sO7.s|,fB%Cq3�o|�;�¨X76Bàp7�sÈÐpM

wËBU3O7t`�?s7xyO��X�. 1.6 qjÖ�ÈÐrWDªíÉs

iiD#$siDtìsiGs|Æ²z�,5-1³?"�\nOIl�ÿ8H¨X

I].ùáöÎrj'vú:»B��BýÙ3�¹uhQ.öÎ?ýSBvw

ujIsiuxGÌÎ�©B�JK|<Ë×yaz{.§nBå X jM�H.Ì

Î®BtÆ2�¢$X jM�.XI|¨OI�Ù? 

ÆPQ]^½m.v/%�8å.�B�nXIqy|=78 ß¨OI72ß8.

Ý24?,3h}si.jÖ¨OI=?¨ÕèßHèÕ/ß�XI}iÖ¨OIR

1/4m1/3?|~.¨ýsXIË 56.19ú9OIË61.46úBOI.¨ý©R?ÀÒ¢

Ih}.si¼"FfOI4�h}{ÈI.siBSªìiDRí¢B�XI

�f�Ii?¢Isirqy|=.�B"��®3XIÎËf+7î����

F»¨wB,"-<ËB®U=.3f¢If&ÝïDf&���?Æf&�

�8|BS��DÓ¨12D Â�D�ÈDbcrpMwËBTOI4�,fs

|D^�D%rDªìiDRí¢Æ?Î¾¿QÁ�ð{ÈgBOI�RXIÊ 2.8 

q²z�,4-2³?Æf&Ýï8|BÝs¢�ÛVBTXI4�è¤�siBSÛ

�WDc�D®¯�IÆ?,@78BPQOIÇ�¨ý�YRBKÌQÇÕ7.

1.7 q�a62.1 qB�wS�OI¢M=B,w¢Mp}�g? 
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,4- 2 PQÕ=ÈÎ 

 

 
 

Cl�.]¬Hv/õ8.%�G¾hBGPý�TsOIÄ�3�Î.DX

I3�].BnYÞ�§Bµ��)�µ?KÙ�f=ò6å8BåÒnB{¹

OXIJ.X �Y jM�¤È%É3Õ�BåÒ�OIkl¨ý}�fhBCõ

fD,+Dn7.�6sB/òsiDs|BOIÈgÖpR�OBû�B\n

XIqy|=RÐOI.û:��?1[s.3B®4{QK£��IÎü¥�

Üä<¹3ÌÐ£fÊH.*+¥Bt\n¢I.si�ÈgöÎ�? 

4.1.7 CòóH.IJbÍ  

JKSusan A. Basow <ËÖ�ýCÏVfÊÎü*+�Bàà�ïNäå 

±$bÍf 

! bÍ"ffÊÎü3�é. ? 

�|3|BìT�ýGwË��,f�B�ý"¹3wË,f.£öÎ¥?¾

hHBwË��Æ�ÅfÊHÎü?SXIÐ¢/fÊsBk$�ô�ÎÏ�;U

f«VD��D½r��.ªk�wË?,ªk.Â�D�å¢M�RB��\

n¢/�sáÒ?nI9Q;¬:<£:<fÌéÛÜ¥.&'²³3|´õB

CXJfsB�ô6�ÎÏ°/A$¢B+HÝÊ"7.��? 

! bÍ¨ffÊ3�¹Å. ? 

ìSL�¾E2�fÊH.ÌÍB9�®�Å?¾hHB�ðwË3ÕÖ

�YI.B2��¥®M.ÀÒ3#$Îü�vfÊHÎü?SOIQfMC

=D�ÚÎ�B¤§K¾1���M.Ó¨B�3ÖSTTX](:Bô6Ó¨�

¼vÙw�MDMC8�nB�{¹Ó¨n�.ªr? 

! bÍ±ffÊ3"RQIB�s¥�£Ä�¥3�� ? 

¾h3B£Ä�Sc¥3�ð�\õ8.B3fÊÎüT�?CIJ&'

Ý�.�Å�¥B��3á9�$ò¬?ýSfXI�ÑÒDfUBfU:fÊH

���ËÞlÓÔ. ÔB,,wXI£Ä�¥�¡+ÞlB"¹2�£¢
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I¥? 

4.1.8 PQJ|HN£òÌæ  

PQJK�¡ÐqÆ.3ÔB'¤3P8òÞí×.qÆö9B��3áò.

AÙqÆAB�%H¼ �¥Ô£v A 0B¥.¡ú?|C� F"¦ºC.£À

|¥�zOB-dPQ.qÆAGqÆö9ºq�ú£�%í×|¥.,-?§Þ

!n�£Þ¨Nn"¨qÆ¥.3ÔBr7.JK©ïª=ÞØ|í/:».xõ

|}f£CÞ¨H"¨qÆ"�Bv«%J.DjF.¬¡qÆB�ÄËÕ¡.q

Æ?C§ÐáO÷qö9NOBû�<¾hHN*+B¿�|¾hHN*+B'Ë

Þ¨BÆ¯qÆNh?¥CÙê!¨""ãzÙ#sd}O´õf£§Þ!n�

t¹NqÆABºËF}�ÌCÞ¨H½øNhiqÆB¼�'Þ¨®AáÉj

©B¯°2���¾hHN*+rúÞN�.B�Ë§ÊN�úÛ?¥Ü.NB

PQqÆ.zóBö9H3¬¡qÆDÕ¡qÆBU<â.93âjhiqÆBÎ

Ï�}ô£§Ê.*J<Õ¥gC.n�? 

r7JK¡IJqÆ61±Cê�HsO¨²IBýSf£OXqÆ

²Equalitybetween Man and Woman³Bÿ8IJqÆB««Þ¨HÙOXIJBy

³ÆqÆ<Õ?´ãÐXÈCòóHÝsµÐ¶¥½øBCÞ¨HA·Y½ø�

.Bª;¸�?3Æ@�ú§�;B«�OXqANí¹B§ÞHOXqÆNI

iBáâËÕ¡qÆ?¥�3´Ðv�§ÞH�Ý)OXqÆ}#í¹G`,.F

}BýSB§Þ!"±/�í¹B%Rx¿BÄí¹¹XÖxº�BQ�ÞÆÞ¨

¹N?Ó¨ArfgA.`,F}B§Þ!"è±�¡XÓ.`JF}9!"èÚ

�BQIË»¹Ì¼fg,-NÌÍBÄF»¢IB¼hè¹X½Ù4>B… ÆÆ

.v�?��B�)ê�sO.¾ÙYÞzÙ6g��k{°3£§Ê.*J<

Õ¥B§Þé#�Þ¨Hí¹¡XI.£�¿I*J<Õ¥B3ó§ÐIJqÆ?

`J3C9QG�é£�¿I*J<Õ¥v�8-£,-h�¥¥BCPQpÎ�

(À��áO.ú§()BÀÒ�õSa6�zÔ�2�.*J<ÕÁ=B�*J

<Õ4ô.í¹B�¿I*J<ÕCPQÂ�nË£úÃgOYhÄ¾¥."1B

,p,w �,f£ü*J<Õ¥.�®I? 

Å@��§ÞJK.&'GÆ]B=ÞØÙê.ÇÈþDBJF&'«¬�d

�ÈÈàqÆö9.£òÌæ,-?�ô3òÉ=ÞØsJKõl.6ËÊQ±J

¹QBaHPQÇÊQ±JËQ.JKË%äpBÎÏ=6ÆÊQJ|ËáBU

aH±9D±�JKÆ]9D�Ì§£ò.Ê%B£¨<£òÌæ¥D£±<£ò

Ìæ¥CQ3�ÈË�=BÎÏPQ¡ÐqÆö9DqÆA.£òB�ëS6FI

.,-?pJKÍ2í�qÆ.£òÌæBXÆÙ�=ÞØÙêN,-B_L¶

6£§Ê.*J<Õ¥6gËc.Î)B�|3ÕÖ"{?ÆO|¡Q3JK�N

J|¨ÏâNv�? 

4.1.9 ô<Ìæ£ò|  

ÞÐÑ6®3K9QøÞ£òs�©qÆANÞÊB±<£òÌæaÆv�B

¼Ù�PQ=ÞØÒHÌQÇÕ/7Ú¢gnBtË.±&ÇÕ¨ãzÙs.¨Õ

$ÙêaÆÙ�?PQ§Þ!n�þ�Ð9Q§Þ�R�#!Õ/�BÆÞ¨N

qÆF»ÓÔNBäGÊQÌéÞ!±���Ô�ö9G2�N`Jí¹�B�

º�èðmJÎüB`JÆë�,Ñ.ÝïaÆí¹BK�âú�ÌNqÆA?9

QûRÞÀ,-õ6<ÌæB¨ËËÌ*J<ÕN§§I?ÊQµÕ§ÞÞÀä�



 29 

t«`JqÆÄ�h£òBé8H�K�.ïN?ÐÏVúÞÖÉNÄ×�B¼�

£¨<Ìæ¥N�¥? 

ÞÐÑ6®ÙÊ=ÞØÙê:<ËB=ÞØ��ÌÐ§Þ!n�tÑè5Îü

N"tËÙð�Bu0,Sõ©«¾DDùDÜÖ�ØÙplNé8?ýSÙê

!±ÚèãzÙzÙÊã�s:»´õÎIJtfN*J<ÕBnÐ`,ý|Nk

{B0Î£OXfÊHN*+�ÎÏtfN��f&o®�MN�¥�v§Þt

Ú?�§§NOXIJ*+Û�Ð¢R`¹Ný|?§Þ!n�þ��qÆÑË�

Ì%5AÙNgBg�'§K¡ÐqÆ.R8<¬BK��©qÆNùOBÆr*

J<ÕN§§IB0nËqÆANæª¾¿?K<ËËÌ3ó¯§t«hiqÆN

ÌæB���®"ÆÜNB�d�ô<ÌæNÏÉ?PQ=ÞØ"�{ïHzÔ

Æ§ÊINhiqÆ¨ËqÆ£òNÌæB�ò=ÞØ.¨Õ$ÙêBp�Ýâ,

SÞÏ�ug�*+N£òåæBßàäg�t«Nô<Ìæ?Ï|B�nS�=

ÞØsÊ".XI=ÞØá*â=ÞØBQ�z�"è[sB"�KÙêsYÞè

=á=ÞØ¡ÐIJqÆ£òN®B,KòÉ¸�¹�"ºXI=ÞØå8BP

Q=ÞØ�xC4ÐSh�¨HBux��£XIû§F}º�¥NÈ?Cãø

ÞÀ=ÞØÙ§èÕ�7ïó%#�äsBá=ÞØ,,"#åøÞÀ=ÞØ©Ð

OXqÆNzÙæB#s�Æåõ=ÞØ¡IJqÆN£òÌæ?á=ÞØ´õB

£qÆANF}BºâjQI|Õ�N¾EËÕ�N¡<B|�N¾EË�N¡

<?ãÐHIí×=¿Ð34HÕÙçTBÎÏB�ý�Æ��½Ên�G?�

�BShf&sBSc<¹¾EN�+B9´µäè"�M"D¨©NÌæ?CÖ

�Ìá6/.§4�'OB2�Üä.ÌááÖID¼Æ6%{öÊwT(ANú

ÞKB¡Ð@Mæ9.{nBÇé�Ä�.{nn�?(øøÞ£òN=ÞØö9

HÄ³ÆÕÖNê<Bè�sÆÇ�N@Mç��N?ÎÏB¡Ð"-Þ¨Hm

J¡<N�ÓBøÞÀ=ÞØ0Pç¨©ëëN£òæ9?ö9HB¡ÐÞ¨Hm

J¡<BúÞK¯1xõ§x¾ENéiD2hi§ÊINÊãB0{�<¹Ë

ìÁ�ÌNqÆA?|Ï"ðÓ¾�BPQøÞÀ=ÞØ�Æ§Þ!¨Õ±�¨ý

ö9¨Ë£ò�ÌqÆAB3óåìÁNæ9²øÞÀÙê!"¤/ãD!¨""

ãD!¨¨¨ãD!¨¨/ã³�ÆmJ¡<§x¾ENéi�¾hHN*+Ëz

ÙNÌÍ²øÞÀÙê!±/"ãD!/""ã³B0éÏsí? 

ôî)6®9<ËB£qÆKqÆ<NBqÆKñÙ<NBùáqÆ�¥? 

�c�"õfBö0�ô6£*+¥gCBýSR¼DIJD9ïÍðDIñ

12… ÆBÌÐqÆö9BQI®ÎË�)£*+¥B��Ù.*J<ÕB+

ËØâjqÆBÄ÷�:Q.£§ÊmJñÙ¥8òóBÊ6hiqÆ.�AF

}?�§ÊmJñÙ.ËÌÌæGö9B�KÆOA¬8|}f 

1. ¾h^éâ�Ù.*+gCfýSCÁ£©º.Sh/0M*+Dô}

K.]¥bcMDIJ*+CL)^_.Sh]¥… ÆB|Ä�aÆñÙ

õTQÊ6qÆ? 

2. Pç*J<Õ3ËØâjhiqÆ.áÖ�.fýS45ó£§�ÔoÈ

X.ö£J÷9µøùÞ¨Ú´£éI.¦�úÌB,3Ó�ÞpF}Á

Ó.¦�Acç§Ê<Õ9RtèG§tè.�Sûåæ… Æ��Qá

ÖIrÊ~? 

3. ¾5.éi�´â³ÆmJfýSB`Jü³XIÁÓfÊìDfUìB
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3ÌÐfÊéi�´â�aÆmJ?µNBÀ�QIÏ2�]Ôw4j©

.÷EºBÎQ£Ú.çèBµý÷(Et1.HþN¾G®MBÎÏõ

ØJò|BÅ�'QIJDlÙ²Sõf½DIS³B0QÌµqÆö

9? 

4. Pç�h<Õ.ÝïD68BµË��Àótû4ôB��®Î�õS

ü*J<ÕB{nñ"RqÆfCQ3û}�.ýÈBþ�ÐõfC]

^BnÝ12G"-QÌ¼Y�.t«£mÿ�!¥BQCå6+²µ

ÏaÙ³D4Ð½ø²÷EºÏ2Dx¿A³¸��h.F}B{n"R

lø.`A?´HIÌÐÌáö90AMÙúNÏÉB¡ÐøÞ£òtË

NÍ'B¼d¤wÐ�©OXqÆANhiÜf?ÕPQÞ¨"7Üå

uvOêX#òó®B¡¹XNÞ¨½øg�ÕÖ�<N��I¯¬?

ÎNBëëNøÞ£òÌæBg�³½lõ¡¹XN¯¬Dõ]¢I½

øhiqÆ?ÎÏBõvúÞK2�ÕÙ$�N§ÊÊã²ýSÌÐOX

fÊj®N*+³Bó9®ÆIJ*+¨ËÞ¨HmJ¡<N©¹Î

ü?�.NBøÞ£ò¡ÏÄPç©�ÚNÌæ?PQøÞÀ=ÞØz

ÙB0éÏsí? 

4.2 hÐ»/  

ChÐ»/ýÙBgh,�v��z°±�ºúÊÁË$6:B�:ä�hi

^_»/ÂÃÄ2v�G12B�:]wÂÃÄ2?åÄÓ¨ÓÐ<=�zD^_

µÄÆr¾�®ðGÎâÓ¨%Ð8]wÆÙ�OIGXIåÄ.³�G*+?Â

ÃX£Ä26ï3ãBoland C++ Builder 5.0E�ðN6ïd,��t»/? 

4.2.1åÄ�º  

ãÐ�*+�°±sªN�º`ýË=JÆHJòB¿åÄ�º«mj 30ø=

JÆHÓ6()¼�sÎ?�°±¨E.Jf]whÐ²OfGXf%Ñ³BQ()

¸GåÄN34YÕ©&�? 

4.2.2 hÐ'I  

hÐgh]w!¨ÎÁË,fN,â¹¨|}B�n:]w!"ÎÁË,fN

ÁËúÊ6ïhÐB��¼®ðÛÜOt(�N��9¡8B³6+ÛÜB�n:

]w!±ÎÁË,fNÁËúÊ6ïhÐ?6+ÛÜ3ó�n½¬åÄK3óÆ¬

Ù�zåÄÓ¨IiGúÊÁË6ïB¬Qâ�)¹�]w2Ð:«]w!±Îh

ÐB��¼®ðÛÜOt(�N��? 

6+ÛÜÝï�±Rf 

! ÂÃX£fÂÃÛÜv��Æe=.ÁËõSîêùh¾�B�åÛ

K®�³J�GhiµÄ^_B��ÛÜ67s`6XÆ#ê¡�Ý

*ðÆåÛK-õáâNúÊ;¨BSL4-2tw0ËÛÜ6\? 
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L4- 2 ÂÃX£ÛÜhÐ6ïv� 

 

! Lï$#��ÛÜv�9Æhi¹¨hÐv�NL1GúÊ$6#ê

¿I.#��åÄK+,¼¡êhÐv�hiúÊøÛ? 

! #�ïÛÜv�9Æ*+�°±sªNåæúÊ67N|}#�²Î

Äé6ïýÙ67,$B34�({-,$GU;³B³åÄK -Ë

QÛÜ6\²ÛÜ#�ýÙ-�©ðD³? 

ã%�Ù����è=Ùw6+ÛÜn:BÉ3CÁËµÄ�8DúÊÁË

��DÖ×CD;¨DG�³:çÁËHâh®��Ó¨²³Bá9Ø6+ÛÜ.

´âI? 
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! Ù�"²,SÁË��³f 

ANOVAÙ�N6+:qy"2�}�©�,SÁË��.�É²

³?e�ANOVAÙ�Nqy"��I�L4-3? 

 

,4- 3 �+n:,SÁË��©º, 

 

�J 6+ÛÜn 6+ÛÜ: 

Fé" 
²2.18³9²1.68³9²1.57³9 

²1.38³9²1.91³9²1.52³ 

²0.91³9²1.19³9²1.03³9 

²0.94³9²1.43³9²1.22³ 

qy��².³ 1.71 1.12 

 

 

 
L4- 3 ,SÁË�� 
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! Ù�¨²ÁËúÊ��³f 

ANOVAÙ�N6+:qy"2�}�©�ÁËúÊ��.�É²

³?e�ANOVAÙ�Nqy"��I�L4-4? 

 

,4- 4 �+n:ÁËúÊ��©º, 

 

�J 6+ÛÜn 6+ÛÜ: 

Fé" 
²70.58³9²59.80³9²48.90³9 

²48.91³9²44.99³9²41.39³ 

²43.07³9²39.70³

²35.31³9 

²39.94³9²37.82³9

²35.88³ 

qy��².³ 52.43 38.62 

 

 

 
L4- 4 ÁËúÊ�� 
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! Ù�±²CD;¨Î%³f 

ANOVAÙ�N6+:qy"2�}�©pCD;¨.�É²³?

e�ANOVAÙ�N/"��I�L4-5? 

 

,4- 5 �+n:CD;¨Î%©º, 

 

�J 6+ÛÜn 6+ÛÜ: 

Fé" 
²1.50³9²1.05³9²0.86³9 

²0.89³9²0.44³9²0.33³ 

²0.41³9²0.29³²0.10³9 

²0.52³9²0.20³9²0.15³ 

qy��².³ 0.85 0.28 

 

 
L4- 5 CD;¨Î% 

 

ã±$hÐÙ���N�¥8å6+:2�©qNJ�²³B¿xZ6+ÛÜ:N

ODXhÐ%�-Ù�? 

4.3 &'Å5  

! ÇÅ5f 

IJfOIDXf? 

! ÄÅ5f 

ÁËµÄ��B¡ÐÁËõS�åÄK0�µÄ.��? 
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ÁËúÊ��BåÄKúÊ"$ÁËt1N��? 

CD;¨Î%B0åÄKCúÊ�6s,fNCDúÊ;¨? 

hÐ]w��Bô¡PøåÄK�nhÐ�t®ðO.��? 
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4.4 hÐ��Ù�  

4.4.1 ,SÁË��f  

,4- 6 OX,SÁË©º, 

IJ O X 

Fé" 
²1.35³9²1.45³9²1.20³9

²1.15³9²1.20³9²1.05³ 

²0.47³9²0.93³9²0.87³9

²0.73³9²1.67³9²1.40³ 

Mean²sec³ 1.2333 1.012 

StDev 0.1438 0.444 

Variance 0.0207 0.197 

 

íúì»Ç¹Ú()f 

!" H fXf > Of  

#" H fnot H   

$" 00.05²95%èm�³ 

%" C0 { F | F < 0.139931 or F > 7.14638} 

P( X <= x ) x 

0.025 0.139931 

0.975 7.14638 

 

&" òÄv/ÉF0 0 09.5169 

'" 1 9.5169 >7.14638 

2 �%ËäåH B0Xf,SÁË���=ÐOf,SÁË�

�? 
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ä�ì»Ç¹Gqy%²SL4-6³N¨©��BXf2�}�©�,SÁË�

�.�É²³? 

 

 
L4- 6 OX,SÁËqy��Ù�L 
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4.4.2 úÊÁË��f  

,4- 7 OXúÊÁË©º, 

 

IJ O X 

Fé" 
²53³9²48³9²40³9 

²48³9²47³9²43³ 

²33³9²31³9²30³9 

²32³9²29³9²29³ 

Mean²sec³ 46.50 30.67 

StDev 4.51 1.633 

Variance 20.30 2.667 

íúì»Ç¹Ú()f 

 1. H fXf > Of  

#" H fnot H  

$" 00.05²95%èm�³ 

%" C0 { F | F < 0.139931 or F > 7.14638} 

 

P( X <= x ) x 

0.025 0.139931 

0.975 7.14638 

 

&" òÄv/ÉF0 0 00.1314 

'" 1 0.1314 < 0.139931 

2 �%ËäåH B0XfúÊÁË���=ÐOfúÊÁË�

�? 
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ä�ì»Ç¹Gqy%²SL4-7³N¨©��BXf2�}�©�,SÁË�

�.�É²³? 

 

 

 
 

L4- 7 OXúÊÁËqy��Ù�L 
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4.4.3 CD;¨Î%f  

,4- 8 OXCD;¨Î%©º, 

IJ O X 

Fé" 
²0.75³9²0.44³9²0.20³9

²0.50³9²0.27³9²0.24³ 

²0.07³9²0.13³9²0.00³9

²0.53³9²0.13³9²0.07³ 

Mean²sec³ 0.4000 0.1550 

StDev 0.2081 0.1899 

Variance 0.0433 0.0361 

íúì»Ç¹Ú()f 

1. H fXf > Of 

2. H fnot H   

3. 00.05²95%èm�³ 

4. C0 { F | F < 0.139931 or F > 7.14638} 

 

P( X <= x ) x 

0.025 0.139931 

0.975 7.14638 

 

5. òÄv/ÉF0 0 00.8337 

6. 1 0.8337 < 7.14638 ÿ0.8337>0.139931 

2 �%ËäåH B0XfCD;¨Î%=ÐOfCD;¨Î%? 
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ä�ì»Ç¹Gqy%²SL4-8³N¨©��BXf2�}�©pCD;¨Î

%.�É²³? 

 

 

 
 

L4- 8 OXCD;¨Î%Ù�L 
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4.4.4 hÐ]w��f  

,4- 9 OXhÐ]w��©º, 

 

IJ O X 

Fé" 

²768³9²779³9²764³9

²762³9²756³9²779³9

²777³9²763³9²780³9

²818³9²762³9²764³9

²779³9²755³9²806³ 

²762³9²763³9²748³9

²765³9²765³9²768³9

²755³9²756³9²760³9

²759³9²758³9²765³9

²760³9²766³9²765³ 

Mean²sec³ 774.13 761.00 

StDev 17.75 5.26 

Variance 314.98 27.71 

 

íúì»Ç¹Ú()f 

1. H fXf > Of 

2. H fnot H   

3. 00.05²95%èm�³ 

4. C0 { F | F < 0.139931 or F > 7.14638} 

 

P( X <= x ) x 

0.025 0.139931 

0.975 7.14638 

 

5. òÄv/ÉF0 0 00.0880 

6. 1 0.0880 < 0.139931 

2 �%ËäåH B0XfhÐ]w���=ÐOfhÐ]w�

�? 
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ä�ì»Ç¹Gqy%²SL4-9³N¨©��BXf2�}�©�hÐ]w�

�.�É²³? 

 

 

 
 

L4- 9 OXhÐ]w��Ù�L 
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!è#  �%Gíö  

5.1�%  

Ùê!±ÚèãzÙ.õSB¡ÐPQIJqÆ.£ò,-�.Bâh3$h

.ij?£ÌÐOXfÊH.*+B�ÎÏ*+tfN��f&o®�M.�B

ý|Ë*J<ÕB�ÌµqÆö9¥BÆÏ£òIJqÆ.ö¿B¨t£ÆKÆ

NBÆKÆN¥D£Õ�¾�ËÕ�úÊB�¾�BË�úÊ¥B�¨©

:..34?��B5�Ù�£fÊH*+¥G£��f&o®�M¥.3Ô:B

QsäO=�##?£fÊH*+¥=63£qy"¥/°O.��BõØp%.

¬¡.fÊ*+|BSXI.¢/DÑÒDfUDÓÔÆBOIGXIP$$�N

�B�èOI"¹3�ÎDR=D�Mª… ÆÆBÎÏBC¤w£fÊH*+¥

¨Ë§Ê.*J<ÕËÌ�B9èaÆaÆ�ÿ?�£��f&o®�M.

�¥²ä0IJ�M³U3¬fÅ;IBPQ4�å6£IJ@6�T¥.®B

�8�ñIJ�M.*+Bµ�4���Ü7�.IJqÆ.ST�¾hB³Æ

áÖ$B�ÙÐIJqÆ.,-? 

PQJK¡ÐIJqÆ£òB"�%Ç��.ËÌÝïB,âjhSIJq

ÆG�Ú£òIJqÆcö.úeB|ÕÖ"{?=ÞØ�öCÙê!±Úèãz

ÙÆ:B"�ú}�.Tw£fÊH*+�ÎÏ*+tfN��f&o®�M.

�¥B¨ËIJqÆ.*J<Õ£ò�.ÌæB�ô3Tw£¨ýö9¥�Þ�

rÉB/é#ò?B=ÞØChSOXqÆ.LMHBv3"è)¹G8ô? 

 

 

 

,5- 1 &'��ÙÊ 

 

    &'ì»34  �%  

ì»1f 
ERC!vîêhÐsBXIå2K,SÁË��=Ð

OIå2K,SÁË��? 
äå 

ì»2f 
ERC!vîêhÐsBXIå2KúÊÁË��=Ð

OIå2KúÊÁË��? 
äå 

ì»3f 
ERC!vîêhÐsBXIå2KCD;¨Î%=Ð

OIå2KCD;¨Î%? 
äå 

ì»4f 
ERC!vîêhÐsBXIå2KhÐ]w��=Ð

OIå2KhÐ]w��? 
äå 

 

é&'.���wBC ERC!vîêhÐsBXIå2K%5hÐ%"¸ÞÐ

OIå2KBÅ�%"ßînÓ¨²³.@¨åæBãÏ�é}C1â¡Ð1â�
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ªD��D¤�.Ó¨BXI9©OI��9��Õ¡ÐÂÃÄÅsª�º1â�

Më>©<.Ó¨34B/ã:QÛÜXIKE�º��Ê6åæBýSQI:ß

l÷øBrí¥hOXqÆBXIKE�ºCQÑDÐ½·»DÒÀH�®��

�BÕ¡ÐÂÃÄÅsª¨EHUn¾¿BtÆ@A�nQ3ÆOIËá.ÂÃ

ÄÅ!v�ºÚÛîï¼¤ÖBOI°±�ºËá.ÑÀ!v�®\n.ÑÀ�

�? 

 

 

5.2&'íö  

Î��D£×ÆÎüNÏÉBé&'d�)ôe�+9NúBÆOxõA¬B

³:+&'KCÕ©&'H®UÜÔ��BT&'Ua:;? 

5.2.1. &'¡TÝ�  

é&'PwJf¼!�Ó6().�ºËáâ.&'¡T]w&'B¼eô¡

�ERCN().HE�º]w¾�Ù�rhÐ?ãÐHEQI.�B�®¡Ðì

»J|HUf�N��?ÎÏBíö:+&'K�Æô¡%_E ERCHE�º]

w$JÙ�? 

5.2.2. &'��Ý�  

ãÐé&'�ERC!vîêhÐ��»¹Ë 30Ù<3�nhÐB�\n%�H

.��ÙI?íö:+&'�Æ�&'hÐ��ûÝBÆUÜÔØzIJ*+¡

ÐÂÃÄÅ°±sªÓ¨²³N®? 

5.2.3. &'Å5Ý�  

é&'áâÅ5ËÁËµÄ��DÁËúÊ��BúÊÁËt1N��DCD

;¨Î%rhÐ]w��B3ô¡�v¹¨H.��IHB¡ÐhÐ�6s%Ðú

�Ð,÷²nÆÂ�%Ð¢Î³B1â6Ý�ÏV¼a�%Ð34rÁËBÆÙÐ

xRhÐ£Z.ùh8? 
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©ðA 

 

, ©ð- 1 !"¢ø!v¨;, 

 

�Î 
G.D 

Alarm 

Fire 

Alarm 
Vesda 

Leak 

sensor 
+¥ 

�¦ 

�l 
½§ 

Â¨

¿} 

M1W1 10 1 1 0 3 4 1 0 

M1W2 9 3 3 3 3 3 1 2 

M1W3 4 2 4 1 0 2 1 0 

M1W4 7 1 2 2 3 3 0 0 

Total 30 7 10 6 9 12 3 2 

 

, ©ð- 2 !¨¢ø!v¨;, 

 

�Î 
G.D 

Alarm 

Fire 

Alarm 
Vesda 

Leak 

sensor 
+¥ 

�¦ 

�l 
½§ 

Â¨

¿} 

M2W1 11 2 3 4 1 1 1 0 

M2W2 11 2 3 4 0 1 1 1 

M2W3 11 2 2 0 1 2 1 0 

M2W4 6 2 1 5 1 3 0 1 

Total 39 8 9 13 3 7 0 2 

 

, ©ð- 3 !±¢ø!v¨;, 

 

�Î 
G.D 

Alarm 

Fire 

Alarm 
Vesda 

Leak 

sensor 
+¥ 

�¦ 

�l 
½§ 

Â¨

¿} 

M3W1 12 1 1 1 1 3 0 0 

M3W2 6 2 1 1 0 4 0 1 

M3W3 12 2 1 0 0 3 0 0 

M3W4 9 3 0 0 3 8 1 0 

Total 39 8 3 2 4 18 1 1 



 49 

 
 

L ©ð- 1 C�uÄ[ 

 

©L1Ë�3NC�uÄ[BQOÝN{M©=äÉËPFÉ"½äHj]C�

PF¬úBñ"½9�ÇÐ�NC��1�j]3B0ãçCçF¬�Æ GASESB

h/ãSENSOR¾Ä:B¡�C�`�EXHAUSTÉ? 
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©ðB  

¾�ñò, 

 

=>.Þ?/hff 

@ªB�3"øô¡IJ*+¡ÀÁÑÒ¨E²³N®t»/.¾�B�.C&

'ÂÃÄÅsª°±¨EIJ*+¡ÀÁÑÒ²³N®?CÏ��AD@AÙ<

.��B-6@")¾¿?@t�Õ©£ZB¡Ðé&'HË<âB-@ô¡é&

'.¾�34e¶�§B@.B#s�r¬Ù§¨Bé�+Ë¾oB¬¡|÷

d?é&'tè.��n¨ËJXH&'B-@½ª�§? 

C@ 

l�ÿ8 ª~¾n? 

 

 

 }hST=JÓEÓ6GÉÊ! 

                    ´ð6®fDES iF        

&'f fG}H  ISá  JKL  

�VM  �NO    �Ý  

sËÌQ¤Õn7¨¢  

!"ýø  $�Ìé£Z�§f  

   �ýÙ.¾¿3�©Ð@.$�Ìé£ZBnké&'TwB¬wÐQKw

PB-Qª�RBC¤Ö.ÝÚ3STVUBVV? 

(1)IJf    !XB     !O 

(2)7îf 

!20ßÆ3B!21~25ßB!26~30ßB!31~35ßB!35ßÆH? 

(3)Jòf 

!=JB   !�WB   !XW? 

(4) (E  

! :ß ! Jf ! Y©Z[ ! Ó\E ! ÷]FÈ ! J<r&'j�  !ÂÃ

£ÁE !Iñá¹ !QK²-|}³ 

(5) (EÓ¨Óéf 

!¹¨ºB  !w4�ºB!Ó6FB !ÉÊ�ºB!Q�? 

(6) qy"�¹¨ÂÃÞ�%f  

!1Þ�3B !1~2Þ�B !2~4Þ�B!4~6Þ�B!6Þ�ÆH?  

(7)Ó¨/Ð7£f 

!YB    !17Æ3B!1~27B!2~47B!4~67B!67ÆH? 
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!¨ýÙ  å2K¡!v<=Å%f  

   �ýÙ.¾¿QÐT÷x¿UB3�©Ð@¡ÂÃÄÅsª(ERC)Ó¨BC�uÄ

!vTw:.é8^åÞ9 �t«.¡�CB¯âä�@$�áò.sG¨R0

�?-È�s.68BCOÑP"¿sû¤Ö.ÝÚ3STVUBVV? 

 

(1)Å@.Ó¨Ë"QÇÞ�CÂÃÄÅsª(ERC)Ó¨B@.zGsÎËf 

! v Ò ` _B ! ` _B ! Y s �B ! Î sB ! v Ò Îs?  

(2)@¡ÂÃÄÅsª(ERC)NÓ¨34BØz68f  

!vÒØzB!ØzB !Ys�B!ØzB!vÒØz? 

(3)@¡Ï!vN¹¨��8f  

!vÒ~�B!~�B!Ys�B!,÷B!vÒ,÷? 

(4)@¡Ï!vÇlµÄN68@Éf   

!vÒ��B!��B!VÀB!��B!vÒ��? 

(5)@<ËÏ!vN¹¨v�.$`8f 

!vÒ�I$B!�I$B!Ys�B!�I$B!vÒ�I$? 

(6)@<ËÖÁË��Uf�B�\n@¹¨HN5a�%Ðf 

!vÒ%ÐB!%ÐB!Ys�B!Y%ÐB!�` %Ð? 

(7)@<Ë!vúÊÁËN��68f 

!vÒ��B!��B!Ys�B!,÷B!vÒ,÷? 

(8)Ö!vÁËUf�B@3ó�ÎÂ�¾G��!vB\núÊ67H,fC

Df  

!vÒ�B  !� B   !Ys�B!�B!�`�? 
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!±ýÙ  å2K¡¢I*+<=Å%f  

  �ýÙ.¾¿QÐT÷x¿UB3�©Ð@¡¢I*+CÓ¨H.é8^åÞ9 

�t«.¡�CB¯âä�@$�áò.sG¨R0�?-È�s.68BCOÑ

P"¿sû¤Ö.ÝÚ3STVUBVV? 

 

(1)@3ó<ËXICÓ¨H.�ª68GH[689�ÐOI f 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

(2)@<ËXIK¾:ß�lÑÒÀÀ²Dñ8NÓ¨f 

!vÒ¤§ B!¤§B!Ys�B!¤§B!vÒ¤§? 

(3)@<ËK$�=à6÷øCºÓ.cwHBOXtå<ÕqÆ? 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

(4) @<Ë%C�c(eH9y1âXICÓ¨ñº? 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

(5) @<ËC!d.Ó¨67B!ù1ÂÃµÄúÊ67H9¢I¸Õ�? 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

(6) @<Ë¢IC(eH9Ó¨²³¸Õ�? 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

(7) @<Ë@$�¡Ó¨(eH�.IJ¯¬òó? 

!vÒb� B!b�B!Ys�B!b�B!vÒb�? 

 

 

 

VV@.�RB¾�6Ï�efC�½! 
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©ðC 

! Lï$#��ÛÜ+,34 

�zv�ÙðBv�Ù/mf 

ÁË�wmD¾�®ðmDFMCS!vmDCCTV!vm? 

 
 

L ©ð- 2 !vv�|} 
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! eHÝÁËmËg"d�û1©ª.½ÝBÁË�3K�@õS.? 

! ÁË�wf'M#ê0Ë�wNÁËB-ÆhiÊ�eBBÆ:ç�

ÁË? 

 

 
 

L ©ð- 3 !vv�|} 
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! ��ÁË�ã]ÔFMCSmNC�uÄ!v 

 

 
 

L ©ð- 4 !vv�|} 
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! ]ÔGD®JÙ=Lf 

äê��®ðmN,f¾�Ç(]Ômß3BýS GD-Alarm 1F 

MET_PE,wxZ1FB�:¡xZ"®3NMET"PE m? 

 

 
 

L ©ð- 5 !vv�|} 
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L ©ð- 6 !vv�|} 

 

! dÝuÄ0�BñwuÄjf ��wk�<âÁË®OB�n:ÈO

â<¹? 

 

 
L ©ð- 7 !vv�|} 
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L ©ð- 8 !vv�|} 

! ÐCCTVm9Ôj]�ã 

 

 

 
L ©ð- 9 !vv�|} 
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! ÈOòwjÆ4è°¬[�ã 

 

 
 

L ©ð- 10 !vv�|} 

 

! ÈOCCTVm3¡ÄNãl¹dÝSe�ºÀ=0�f 

! 9Ô8231Y·ÂìjãlÐHÝ¸3? 

 
L ©ð- 11 !vv�|} 

 

 

! 9ÔC�RðGY�%"ÐÕ¡ÄN¸3?¼ÈOu5j? 
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L ©ð- 12 !vv�|} 

 

! u5no��õSO�N0� 

 

 
 

L ©ð- 13 !vv�|} 
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! úÊÁË�nB�«¬ß}HÎâÓ¨m? 

 

 
 

L ©ð- 14 !vv�|} 

 

! [sáâÓ¨mNÁË�wBõS�<�ÆHNÁËúÊ$6? 
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©ðD 

#�ïÛÜ() 

Gas Detecting AlarmhÐ6ïßwÁËúÊ()f 

1. ÁË4èfãÁËm²eHm³Æhi¬xõSNÁË? 

2. BsNÁË�®ðmOÝN��®ðm? 

3. Ç¬®ðONÁËÆâ<ßw^_r,f½¬²EXfGD"Alarm 1F MET-

PE,,w1F.MET"PE�6m³? 

4. ãFMCS!vm²mHm³L±á�ðxç ” C�uÄ!v ”¹? 

5. ä%ºJ®J¹xçøÛ? 

6. ä�6mßxçøÛ? 

7. ÈOdÝn�NuÄjBçèj]&ãDC�RðDuÄ%"? 

8. wk®ðO¾�%�? 

9. HCCTV!vm²em³9Ô^_j]�ãG¶Õ¡Ä°¬[�ã? 

10. ä°¬[�ãÈOtQNãlÈjÆ�nCCTV°±møÛN67? 

11. ÅÁË�D-<huÄ^_j]�ãÆ¡Îâ<? 

12. ÐdÝNhn�9Ôµ¼ERC�ºìjãlf8231? 

13. ¼ä®ðNC�RðD%"9Ô¬js? 

14. ÈO°±ÁËu5jB,w³=ERC�º? 

15. ÅÁËáâB9õS”]wjj`õ”N¡�Ý*,-Èok? 

16. ÅÁË�DB9õS ”u5ÁË�D”B-�6��®ðmÇ¬ÁËB¼K

()3<hâ<¼®ð¾�%�®ðÆÇòCDNú? 

17. ÁËúÊ�nB�ä�õSgíúÊ�ÏÁË”N¡�Ý*B�-Èok? 

18. Å�ÁË¡8õSB-äÏ()$6�nÀ²úÊ?
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}hST=J   9778  &'/0ñwn�Ç@,  

/ 0 ð J f o�EðN/0 oÙ§Ó/0 V$�/0  

t QÀ ( ý ) f oÓJÀ       VÉÊJÀ   oEJÀ oÀG6+ý 

ñ  w  !  Jf ÓEÓ6GÉÊ! 

/ 0 á9�f  ( 8f*F 

/ 0 º8f  !IJ*+¡ÀÁÑÒ²³N®pÆÑð�ÂÃÄÅsª°±¨EËý!

 
/ 0 & ã f MUST-97-ÓÉ-10 

/0ñw��f  97 73¢1 � H 9779¢30� 
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qr¡Ð�]6Jn�Ý�N2�n³fÛÜ°±�º¹¨�bB¦£Ñð�UE¦

§�ßÇÈr½`æf¤�néBxYbc�¥?!

sr¡ÐxyJf%#tH¿&'®MN2�n³f ! ÛÜ/0zG�º6ï¦§®

M?!

urQKÝ�N2�n³!fz{�nÆOI°±�ºËá.ÑÀ!v�®\n.ÑÀ

��?!

!
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qr�/03ó�vfõQK/0�! ! w3! ! ! ! !oó!

! ! !/0º8f ! ³]^x9I÷ø yz{|{q}~~q½æÉÊ!v#�ÂÃ$íÛ/0

²��t�tq�!��tqqtu~B/�qs}~~~³! ! ! ! !

sr�/03ó�Uf%#¼,,!oí,,! !ot¹¢�t£òs! ! Vó!

,,s��&���º8f! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

,,s��&����sf! ! ! !7! ! !¢! ! !�! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

ur�/03ó�âvfUJ§¨�DHÙDTX}ß! !o3! ! ! ! !oó!

-|}vf5�f! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  
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/0ts�åf* *

! �n°±¨EDÂÃÄÅDHI!vÄwDëêTXÆÝ�.#~�7G

ÙÊ?!

! �n!v,-Ó2J�fJ�í�!vt1N��.¹¨D6ï�ÞDr

£Z�»¹?!

! �nÑð�*+�°±sªNz�fhi.�E��BÆ�zsª.°±

k{G°±!v.o®B,�Qs.¾¿º�]w��&'Nú?!

! �n£Z��G°±¨EÙ�f°±�º.Ó¨IiG34B¼P�{>

�6Dí9BaÆÙ�D��$?!

! �n°±È!vx¹f��H"xy£Z��Ù�N��G°±sª�º

�%¤§]w&'NÈ!v?!

! �n°±¨E²³hÐfä°±Ä26ïN»/ÊóBíú"îê°±s

ª12]whÐB@AQ²³BÆ�zOIGXI�ºCÏ°±!vúÊ

H3ó���N*+!

 

/0ñw��f¯§]8 

 

ts�åÊnÖf100   % 

 
!

!

!

!

�Å�Tw-ña©n�§�! !

!
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.

 
/

 
0

 

Q�2�n³f 

! z{�n°±�ºOXIÓ¨�ºqrSTBÆ¯§£¢IqÆÞ¥N

í×?!

! z{�nÆOI°±�ºËá.ÑÀ!v�®\n.ÑÀ��?!

! ÛÜ°±�º¹¨�bB¦£Ñð�UE¦§�ßÇÈr½`æf¤�n

éBxYbc�¥?!

! ÛÜ/0zG�º6ï¦§®M?!

!
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