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…ð~…²û âý±ÿ …¶}¥ß†ï ô …²¬ü†¬ Æõë ðíõðú|ø† ‹ú Þíà ¬¶}ã†û Ö†Ù â±…Ù

…ðœ†ï º~. ‹±…ÿ ø± ðíõðú …‹}~… Ê±…Ö• …èý†Ù ‹ú ô¶ýéú ¬¶}ã†û ôüŒ±ô¶ßõ’

ìÏýò ô ¶�̧ …¶}¥ß†ï „ó …ð~…²û âý±ÿ º~. æ²ï ‹ú ®Þ± …¶• Þú ‹±…ÿ ø±

ðíõðú ¤~ …Úê 01 ‹†° …ð~…²û âý±ÿ ô ìý†ðãýò „ó â³…°½ º~û …¶•. 

ð}†ü� ô ‹¥™

‹±°¶þ ô²ó ìõèßõèþ �éþ „ðýéýò {ùýú º~û

ô²ó ìõèßõèþ �éþ „ðýéýò {õèý~ º~û ‹ú °ô½ â±…ð±ôÿ ¶ñœþ èõèú ìõüýò

ρ

ρ

11

…èý†Ù °¶†ð†ÿ …èß}±ü·ý}ú …² „ìý©}ú �éþ„ðýéýò ô �éþ|„Þ±üéõðý}±üê ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

ºßê 1 ¬¶}ã†û °ü·ñ~âþ {± ìõ°¬ …¶}×†¬û ¬° {õèý~ …èý†Ù.



ì¥éõë °ÚýÜ �éþ „ðýéýò ¬° ¶õè×õ°üà …¶ý~ ÒéýÌ ìÏýò º~. â±…ð±ôÿ

¶ñœþ ¬° ¤í†ï „Ž ‹† ¬ì†ÿ Co52 …ðœ†ï â±Ö}ú …¶•.

²ì†ó ÎŒõ° ì¥éõèù†üþ ‹† ÒéË}ù†ÿ ì}×†ô– ¬° ›~ôë 1 „ì~û …¶• ô ¬°

ºßê2 â±…ð±ôÿ ì©¿õÁ )c|/|ps( ‹± ¤·� ÒéË• �éþ „ðýéýò ¬°

¶õè×õ°üà …¶ý~ )c( °¶î º~û …¶•. ìÏ†¬èú …üò ̈È ‹ú ºßê

|c|221/1+7781/1 = c|/|ps‹† 179/0||= 2r)Â±ü� °â±…¶ýõó( …¶•.

‹ñ†‹±…üò€ â±…ð±ôÿ ®…{þ �éþ „ðýéýò {ùýú º~û ‹±…‹± g/Ld7781/1 …¶•.|

„ð~°û „{† ô øíß†°…ó ]21[ â±…ð±ôÿ ®…{þ �éþ „ðýéýò {õèý~ º~û ‹ú °ô½

ºýíý†üþ °… g/Ld22/1 ‹~¶• „ô°¬û|…ð~. „ðù† ̈¿õ¾ý†– ì¥éõë

�éþ„ðýéýò °… ‹ýò ̈¿õ¾ý†– ì¥éõë ð†üéõó 6 ‹ú Îñõ…ó �éýí±ÿ Ú†‹ê

…ðÏÇ†Ù ô �éþ �†°… Öñýéò {±Ö}†æìý~ ‹ú Îñõ…ó �éýí±ÿ ¶©• ¬° ðË± â±Ö}ú

ô ô²ó ìõèßõèþ �éþ „ðýéýò {ùýú º~û °… ‹ýò 00021 {† 00004 â³…°½ Þ±¬û

…ð~. ìà ¬ü†°ìý~ ô øíß†°…ó ]31[ ô²ó ìõèßõèþ �éþ „ðýéýò ‹ú °ô½

Þ±ôì†{õâ±…Öþ ë́ {±…ô…üþ )CPG(°… ‹ýò 00021 {† 00083 ‹~¶•

„ô°¬û|…ð~. „ðù† ¬° ìÇ†èÏ†– ̈õ¬ ¬ô �ýà ìœ³… ‹±…ÿ ô²ó ìõèßõèþ

ì»†ø~û Þ±¬û …ð~ Þú �éþ „ðýéýò ‹† ô²ó ìõèßõèþ Þî 58 ¬°¾~ ô

�éþ„ðýéýò ‹† ô²ó ìõèßõèþ ²ü†¬ °… 51 ¬°¾~ ìÏýò Þ±¬û …ð~.|

ì¥éõë|¶†²ÿ �éþ|„ðýéýò 

|�éþ „ðýéýò ¶ñ}³ º~û ‹ú ºßê ðíà …ì±…è~üò …¶• ô …üò �éýí± ¬° ¤çë

N-  ì}ýê �ý±ôèý~ôó ð† ì¥éõë …¶• . ‹±…ÿ ì¥éõë ¶†²ÿ …‹}~… �éþ „ðýéýò

{õèý~ º~û ‹† ì¥éõë „ìõðý†á |N1| �±ô{õó ²¬…üþ ìþ|ºõ¬ {† ‹ú ºßê ‹†²

…ì±…è~üò {Œ~üê ºõ¬. ‹±°¶þ ¤çèý• �éþ „ðýéýò {ùýú º~û ð»†ó ¬…¬ Þú

‹±…¤}þ {† ÒéË•6/5 ¬°¾~ ¬° |N- ì}ýê �ý±ôèý~ôó ì¥éõë …¶•. ì¥éõë

{ùýú º~û ‹† …üò ÒéË• �̧ …² â̄º• Ÿñ~ °ô² ‹ú ºßê ́ë ¬° ìþ „ü~.

ë́ º~ó ì¥éõë �éþ „ðýéýò ¬° …÷± â̄º• ²ì†ó ð»†ó ¬øñ~û …¤}í†ë

{»ßýê �ýõð~ø†ÿ Î±Âþ ‹ýò ²ðœý±ø†ÿ �éýí±ÿ �éþ „ðýéýò …¶• Ÿõó€

Öýéî {ùýú º~û …² …üò ì¥éõë �̧ …² ̈»à º~ó ìœ~¬…_ ¬° |N- ì}ýê

�ý±ôèý~ôó ¤ê ðíþ ºõ¬| ]21[ .|||

{ùýú …èý†Ù ô ‹±°¶þ ̈õ…Á …èý†Ù {õèý~ º~û

‹±…ÿ {ùýú ì©éõÉ �éþ „ðýéýò ô �éþ „Þ±üéõðý}±üê  …² „ìý©}ò 6/5 ¬°¾~

ô²ðþ �éþ „ðýéýò ô ì¥éõë �éþ „Þ±üéõðý}±üê  03 ¬°¾~ ô²ðþ ‹† ð·Œ}ù†ÿ

ô²ðþ ì}×†ô– …¶}×†¬û º~. ¬° ›~ôë 2 ð}†ü� …ð~…²û|âý±ÿ ̈õ…Á

Öý³üßþ ô ìÛ†ôì• …èß}±üßþ …èý†Ù {ùýú º~û …² ì©éõÉ �éþ „ðýéýò ô

�éþ„Þ±üéõðý}±üê ð»†ó ¬…¬û º~û …¶•.

øí†ó|Æõ° Þú ¬° ›~ôë 2 ì»†ø~û ìþ ºõ¬ …èý†Ù �éþ|„ðýéýò {õèý~ º~û

…â±Ÿú ìÛ†ôì• …èß}±üßþ Þíþ ¬…°ð~ …ì† …¶}¥ß†ï ô ̈õ…Á Öý³üßþ „ðù†

‹·ý†° ÂÏýØ …¶•. ¬° ºßê 3 ìÛ†ôì• …èß}±üßþ ì©¿õÁ ›±ìþ

…èý†Ù {ùýú º~û ¬° ìÛ†‹ê ¬°¾~ ô²ðþ �éþ„ðýéýò ¬° „ìý©}ú ð»†ó ¬…¬û

º~û …¶•. ð}†ü� ð»†ó ìþ ¬ø~ Þú ìÛ†ôì• …èß}±üßþ ì©¿õÁ ›±ìþ

…èý†Ù ¬° ìÛ†‹ê ¬°¾~ ô²ðþ �éþ „ðýéýò …² ìÏ†¬èú )2( �ý±ôÿ ìþ Þñ~ Þú ¬°

„ó ||%tw| ¬°¾~ ô²ðþ �éþ „ðýéýò ¬° „ìý©}ú …¶•. ºßê 3 ð»†ó ìþ ¬ø~

Þú ìÛ†ôì• ì©¿õÁ …èý†Ù ‹† 601*28/3 = sR€ ìÛ~…° ÷†‹• 733/4- =|a

η

η

…èý†Ù °¶†ð†ÿ …èß}±ü·ý}ú …² „ìý©}ú �éþ„ðýéýò ô �éþ|„Þ±üéõðý}±üêìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 12

›~ôë 1 ð}†ü� â±…ð±ôÿ|¶ñœþ èõèú ìõüýò �éþ|„ðýéýò {õèý~ º~û.

5260/0

53

5/23

770/1

770/0

132/1

521/0

1/83

5/23

271/1

271/0

873/1

52/0

2/44

5/23

63/1

63/0

44/1

5/0

16

5/23

778/1

778/0

457/1

ÒéË• )cc001/g(

²ì†ó ÎŒõ° ì¥éõë )t( )s(

²ì†ó ÎŒõ° ¤çë )ot( )s(

ot/t=

1-=

C/spη
spη lre

η
lre

η

ºßê 2 â±…ð±ôÿ ì©¿õÁ )( ¬° ìÛ†‹ê ÒéË• ‹±…ÿ �éþ|„ðýéýò

{õèý~ º~û.

C/spηºßê 3 ìÛ†ôì• ì©¿õÁ ›±ìþ …èý†Ù ì©éõÉ �éþ|„ðýéýò ô

�éþ|„Þ±üéõðý}±üê ¬° ¬°¾~ø†ÿ ì}×†ô– �éþ|„ðýéýò ¬° „ìý©}ú.



ô Â±ü� °â±…¶ýõó 889/|0=|2rì}ñ†¶� …¶•.|

)2(                                                                                           a)%tw(sR = sR

|

ìÇ†‹Ü ‹† ðË±üú ø~…ü• ¬° ì©éõÉ �éýí±ø†€ ‹†ü~ �éýí± °¶†ð† ¬° �éýí±

¬üã± ‹ú âõðú …ÿ �©¼ ºõ¬ Þú ì·ý± ì~…ôìþ ‹±…ÿ ø~…ü• …èß}±üßþ ‹ú

ô›õ¬ „ü~ ô „ìý©}ú °¶†ð† ºõ¬ ]81[.|| ¬° ¬°¾~ø†ÿ Þî �éþ „ðýéýò øý¢

ì·ý± ì~…ôìþ ‹±…ÿ ø~…ü• …èß}±üßþ ô›õ¬ ð~…°¬ ô Þê ì©éõÉ °¶†ð†ÿ

…èß}±ü·ý}ú ðý·•. ¬° ¬°¾~ÿ ìÏýò …² �éþ „ðýéýò ì·ý± ì~…ôìþ …²

�éþ„ðýéýò {»ßýê º~û€ °¶†ð†üþ …èß}±üßþ „Ò†² ìþ|ºõ¬. …â± Ÿú ð}†ü�

ð»†ó ¬…¬û º~û ¬° ºßê 3 ‹ú ôÂõ§ …üò „¶}†ðú ø~…ü• °… ð»†ó ðíþ ¬ø~

…ì† ‹† {õ›ú ‹ú ð}†ü� ô °…‹Çú ‹~¶• „ì~û ‹ýò ìÛ†ôì• ì©¿õÁ ›±ìþ

ô ¬°¾~ �éþ „ðýéýò ¬° ì©éõÉ ìþ|{õ…ó ð}ýœú â±Ö• Þú ‹±…ÿ …üñßú

ìÛ†ôì• ì©¿õÁ ›±ìþ  …èý†Ù �éþ „Þ±üéõðý}±üê …²2mC/gΩ 4101

‹ú2mC/gΩ 0101 ‹±¶~ ‹†ü~ 61/0 ¬°¾~ …² �éþ „ðýéýò ¬° ì©éõÉ ô›õ¬

¬…º}ú ‹†º~ ]32[.|| ¬°¾~ �éþ „ðýéýò ¬° „¶}†ðú ø~…ü• ‹±…ÿ ì©éõÉ

�éþ„ðýéýò ô �éþ|…{ýéò 1/0 ¬°¾~  ]91[ ô ‹±…ÿ „ìý©}ú �éþ„ðýéýò ô

�éþ|�†°…Öñýéò {±Ö}†æìý~ 61/0 ¬° ¾~ || ]81[ â³…°½ º~û …¶•.

ºßê 3 ð»†ó ìþ ¬ø~ Þú ‹† …Ö³…ü¼ ¬°¾~ �éþ „ðýéýò ¬° ì©éõÉ

ìÛ†ôì• …èß}±üßþ Þ†ø¼ ìþ ü†‹~ ô …ì}~…¬ ðíõ¬…° °¶î º~û ð»†ðã±

ìÛ†ôì• …èß}±üßþ ì©¿õÁ ›±ìþ 2mC/gΩ 3-01*8 ‹±…ÿ …èý†Ù 001

¬°¾~ �éþ „ðýéýò …¶•. …ì† ð}†ü� ›~ôë 2€ ìÛ†ôì• …èß}±üßþ ì©¿õÁ

›±ìþ …èý†Ù 001 ¬°¾~ �éþ„ðýéýò °…2mC/gΩ 61/1 ð»†ó ìþ ¬ø~. …üò

…̈}çÙ ìþ {õ…ð~ ð†ºþ …² º±…üÈ {õèý~ …èý†Ù ‹†º~. ¬° {õèý~ …èý†Ù …²

ì©éõÉ �éþ „ðýéýò ô �éþ„Þ±üéõðý}±üê  …ìß†ó …Îí†ë Þ»¼ ‹ú  …èý†Ù �̧

…² ̈±ôž …² °ü·ñ~û ô›õ¬ ¬…°¬. Þ»¼ …Îí†ë º~û ‹ú …èý†Ù ‹†Î™ „°…ü¼

ü†Ö}ãþ ²ðœý±ø†ÿ �éþ„ðýéýò ¬° ›ù• Æõë …èý†Ù ô ¬° ð}ýœú …Ö³…ü¼

ø~…ü• …èß}±üßþ �éþ„ðýéýò ô Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù {õèý~

º~û ìþ ºõ¬ …ì†€ ¬° ìõ°¬ {õèý~ …èý†Ù �éþ „ðýéýò ̈†èÀ ‹ú ¬èýê Þî ‹õ¬ó

ÒéË• �éþ„ðýéýò ¬° ¬ô’ °ü·ñ~âþ …ìß†ó …Îí†ë Þ»¼ ‹ú …èý†Ù ô›õ¬

ð~…°¬ ô …² …üò °ô …èý†Ù {¥• Þ»¼ Ú±…° ðã±Ö}ú ô ¬° ð}ýœú ìÛ†ôì•

…èß}±üßþ …èý†Ù {õèý~ º~û ‹ý»}± …² ìÛ~…° �ý¼ ‹ýñþ º~û ¬° ºßê 3

…¶•. 

øí†ó|Æõ° Þú ¬° ‹©¼ {ùýú …èý†Ù …² „ìý©}ú �éþ|„ðýéýò ô

�éþ|„Þ±üéõðý}±üê …º†°û º~ øñã†ï {õèý~ …èý†Ù Ö»†° °ôÿ ì†üÐ °ü·ñ~âþ

÷†‹• ðãú ¬…º}ú º~ …ì†€ ‹±…ÿ {õèý~ �†ü~…° ô ì~…ôï …èý†Ù Þ»¼ …Îí†èþ

°ôÿ °º}ú ›íÐ º~û ‹† …Ö³…ü¼ ¬°¾~ �éþ „ðýéýò ¬° „ìý©}ú Þ†ø¼ ô ¬°

ð}ýœú ¬ðý± )ô²ó ô…¤~ Æõë( °º}ú {õèý~ÿ ‹† …Ö³…ü¼ ¬°¾~ �éþ„ðýéýò ¬°

13

…èý†Ù °¶†ð†ÿ …èß}±ü·ý}ú …² „ìý©}ú �éþ„ðýéýò ô �éþ|„Þ±üéõðý}±üê ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

ºßê 4 {Óýý±…– Ê±…Ö• …èý†Ù {õèý~ º~û …² ì©éõÉ �éþ|„ðýéýò ô

�éþ|„Þ±üéõðý}±üê ¬° ¬°¾~ø†ÿ ì©}éØ �éþ|„ðýéýò ¬° „ìý©}ú.

›~ôë 2 ìÛ†ôì• …èß}±üßþ ì©¿õÁ ô ‹±̈þ …² ̈õ…Á Öý³üßþ …èý†Ù ‹~¶• „ì~û …² ì©éõÉ �éþ|„ðýéýò ô �éþ|„Þ±üéõðý}±üê )¤~ô¬ …Æíýñ†ó 59 ¬°¾~(.

…²¬ü†¬ Æõë )%( …¶}¥ß†ï )ned/g( Ê±…Ö• …èý†Ù )ned(
ìÛ†ôì• …èß}±üßþ ì©¿õÁ

…èý†Ù )2mc/gΩ(
�éþ|„ðýéýò ¬° „ìý©}ú )%( ºí†°û ðíõðú

3/7±29

8/3±2/23

4/2±3/31

1/2±25/4

1/1±41/5

9/0±59/3

6/0±59/2

5/0±1

71/0±83/2

81/0±60/2

23/0±09/1

51/0±46/1

31/0±7/1

12/0±15/1

90/0±91/1

80/0±21/0

21/0±98/1

42/0±64/2

13/0±95/2

92/0±88/2

73/0±57/3

46/0±60/4

84/0±65/4

3/71±501

-

-

-

1/01±8/805

7/6±76/611

2/5±85/13

9/1±31/01

61/0±81/1

0

2

4

8

11

41

02

001

1

2

3

4

5

6

7

8



…èý†Ù °¶†ð†ÿ …èß}±ü·ý}ú …² „ìý©}ú �éþ„ðýéýò ô �éþ|„Þ±üéõðý}±üêìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 14

ì©éõÉ …Ö³…ü¼ ü†Ö• . ¬° ºßê 4 Ê±…Ö• …èý†Ù {ùýú º~û ¬° ìÛ†¬ü±

ì©}éØ ô²ðþ �éþ „ðýéýò ð»†ó ¬…¬û º~û …¶• . ð}†ü� ð»†ó ìþ|¬ø~ Þú ‹†

…Ö³…ü¼ ¬°¾~ �éþ „ðýéýò ¬° „ìý©}ú Ê±…Ö• …èý†Ù ‹~¶• „ì~û Þí}±

º~û …¶•. øí†ó Æõ° Þú ‹ý†ó  º~ Þî º~ó Ê±…Ö• …èý†Ù ð»†ó ¬øñ~û

…Îí†ë Þ»¼ Þí}± ‹ú …èý†Ù {õèý~ º~û …¶•.       

¬° ºßê 5 …¶}¥ß†ï …èý†Ù {õèý~ º~û ¬° ìÛ†‹ê ¬°¾~ �éþ „ðýéýò ¬°

„ìý©}ú ð»†ó ¬…¬û º~û …¶•. …üò ºßê ð»†ó ìþ ¬ø~ Þú …¶}¥ß†ï …èý†Ù

{õèý~ º~û ‹† …²¬ü†¬ ¬°¾~ �éþ „ðýéýò ¬° ì©éõÉ Þ†ø¼ ìþ ü†‹~. ¬°

¤ÛýÛ• …Ö³…ü¼ ¬°¾~ �éþ „ðýéýò ¬° „ìý©}ú Âíò Þ†ø¼  ìÛ†ôì•

…èß}±üßþ …èý†Ù ‹† Þ†ø¼ …¶}¥ß†ï øí±…û …¶•. ‹ñ†‹±…üò€ ‹†ü~ ¬°¾~

‹ùýñú …ÿ ‹±…ÿ �éþ „ðýéýò ¬° ì©éõÉ ‹† �éþ „Þ±üéõðý}±üê  ¬° ðË± â±Ö•

‹Çõ°ÿ Þú ø~…ü• …èß}±üßþ …èý†Ù {õèý~ º~û ¬° ¤~ ìÇéõŽ ô …¶}¥ß†ï

…èý†Ù ðý³ Ú†‹ê ÚŒõë ‹†º~.

¬° ‹±°¶þ ÚŒéþ ]8[ ‹±…ÿ �õº¼ ¬øþ …èý†Ù ì}~…ôë ð·†›þ ‹ú ô¶ýéú

�éþ „ðýéýò  …º†°û º~ Þú ‹† °ô½ �õº¼|¬øþ ìþ|{õ…ó ‹ú ìÛ†ôì•

…èß}±üßþ ¤~ô¬ 2mC/gΩ 01 °¶ý~. ‹† {õ›ú ‹ú ºßê 3 ì»†ø~û ìþ ºõ¬

Þú ‹±…ÿ °¶ý~ó ‹ú …üò ìÛ†ôì• …èß}±üßþ ‹†ü~ ¬°¾~ �éþ „ðýéýò ¬°

ì©éõÉ 3/91 ‹†º~ Þú ¬° …üò ìÛ~…° …¶}¥ß†ï …èý†Ù {õèý~ º~û ned/g2/1

¨õ…ø~ ‹õ¬. Ÿñ†ð¡ú ‹}õ…ó ô²ó ìõèßõèþ �éþ „ðýéýò °… …Ö³…ü¼ ¬…¬ …ìß†ó

{õèý~ …èý†Ù ‹† …¶}¥ß†ï ‹ý»}± ðý³ ìý·± ̈õ…ø~ º~. ¬° ºßê 6 …²¬ü†¬

Æõë …èý†Ù {ùýú º~û ¬° ìÛ†‹ê ¬°¾~ �éþ „ðýéýò ¬° ì©éõÉ ð»†ó ¬…¬û

º~û …¶• . ð}†ü� …üò ºßê ð»†ó ìþ ¬ø~ Þú ‹† …Ö³…ü¼ ¬°¾~ �éþ|„ðýéýò
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)ž(

)¬(
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{ùýú ô ºñ†¶†üþ �õº»ù†ÿ ð†ðõÞ†ì�õ²ü}þ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹± �†üú {}±… ì}õÞ·þ ¶ýçó ô ... ð†²ðýò Ö±ø†¬ü†° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

O-iS| ¬° ð†¤ýú ||1-mc 5111€ …°{Ï†º†– Þ»»þ ì}Û†°ó O-iS¬° ðõ…¤þ

||1-mc 397 ô ||1-mc 074 ô ðõ…° C-O-iS| ¬° ð†¤ýú ||1-mc 0901 Ê†ø±

ìþ|ºõ¬. ðõ…°ø†ÿ ì±‹õÉ ‹ú â±ôøù†ÿ ì}õÞ·þ ¬° ð†¤ýú ||1-mc 9492 ô

|1-mc 6482||ì±‹õÉ ‹ú …°{Ï†º†– Þ»»þ ì}Û†°ó |3HC| …¶•. ðõ…°

|HO-iS| ðý³ ¬° ð†¤ýú ||1-mc 829 ¬ü~û ìþ ºõ¬.|

�̧ …² ì©éõÉ Þ±¬ó °²üò …�õÞ·þ ô Î†ìê �©• „ìýò „°ôì†{ýßþ ‹ú

ð·Œ• …¶}õÞýõì}±ÿ ÆýØ |RITF| …² ðíõðú ‹±¬…º• º~.ÆŒÜ ºßê 2 )Ž(

ðõ…° ì±‹õÉ ‹ú …°{Ï†º†– Þ»»þ H-C| ¬° ð†¤ýú ||1-mc 8292 ô 1-mc 6692|ô

…°{Ï†º†– ì±‹õÉ ‹ú ¤éÛú ‹ñ³ó ¬° ðõ…¤þ ||1-mc 0151 ô ||1-mc 7061||…¶•.

ðõ…° ›¯‹þ â±ôû …�õÞ·þ ¬° ð†¤ýú ||1-mc |419 |„ºß†° ìþ|ºõ¬.

¬° ºßê 2 )ž( ì»†ø~û ìþ|ºõ¬ Þú ðõ…° ›¯‹þ |C-O-iS| ¬° ð†¤ýú

1-mc 4011 ô …°{Ï†º†– Þ»»þ ì}Û†°ó ì±‹õÉ ‹ú O-iS| ¬° 1-mc|986  ô

¬° 1-mc |054 Ê†ø± ìþ|ºõ¬.

‹† ‹±°¶þ ÆýØ RITF| Öýéî øýŒ±ü~ÿ „èþ -ìÏ~ðþ€ øí†ó|Æõ° Þú

ºßê  2 )¬( ð»†ó ìþ|¬ø~€ ‹Ï~ …² …ðœ†ï Îíéý†– â±ì†üþ ¤éÛú …�õÞ·þ

‹†² ô ðõ…° ì±‹õÉ ‹ú ¤éÛú …�õÞ·þ Þî Þî ð†�~ü~ ìþ|ºõ¬ ô ‹ú ›†ÿ „ó

ðõ…° ì±‹õÉ ‹ú �ýõð~ C-O-iS¬° ð†¤ýú ||1-mc |5801 ¬ü~û ìþ|ºõ¬ ô

›Ž̄ HO-iS| ¬° ð†¤ýú ||1-mc |579 …² ‹ýò ìþ|°ô¬. �ýà ì±‹õÉ ‹ú �ýõð~

|C=C| ¤éÛú „°ôì†{ýà ¬° ð†¤ýú ||1-mc |0161||ô ¬° ||1-mc |4271 ¬ü~û

ìþ|ºõ¬Þú …üò ð}ýœú ðý³ ¬èýéþ ‹± {»ßýê ºŒßú „èþ -ìÏ~ðþ …¶•.||

ÆýØ| RRII--RRTTAA…² ¶Ç¦ �õº¼ øýŒ±ü~ÿ „èþ - ìÏ~ðþ …�õÞ·þ ‹± �†üú {}±…

ì}õÞ·þ ¶ýçó|

øí†ó|Æõ° Þú ¬° ºßê 3 ì»†ø~û ìþ ºõ¬€ ðõ…° ›¯‹þ ì±‹õÉ ‹ú °²üò

…�õÞ·þ ð†�~ü~ º~û …¶• |ô ‹ú ›†ÿ „ó ðõ…° ›¯‹þ ì±‹õÉ ‹ú iS-O-C| ô

iS-O-iS¬° ð†¤ýú ||1-mc |0201 ¬ü~û ìþ|ºõ¬. ¬° …üò ÆýØ ðõ…° ì±‹õÉ ‹ú

…¶}©çÖù†ÿ „°ôì†{ýà ¬° ð†¤ýú ||1-mc |428 ô ðõ…° ›¯‹þ ì±‹õÉ ‹ú

¤éÛú ‹ñ³ó ¬° ð†¤ýú ||1-mc ||8051| |¬ü~û ìþ|ºõ¬ ]7€ 6[|. |||

„²ìõó {œ³üú â±ì†ô²ðþ|

¬ì†ðã†º}ù†ÿ )…èØ( Ö†²ìÏ~ðþ€ )Ž( øýŒ±ü~ ÚŒê …² �©•€ )ž( Ö†² „èþ ô

)¬( øýŒ±ü~ „èþ -ìÏ~ðþ ‹Ï~ …² �©• ¬° ºßê 4 ì»†ø~û ìþ|ºõ¬.|

ºßê 4 )…èØ( ¬ì†ðã†º• ì±‹õÉ ‹ú Ö†² ìÏ~ðþ ‹† ¶±Î• â±ì†¬øþ

nim/Co 01 |¬° …{í·×± ðý}±ôó́ °… ð»†ó ìþ ¬ø~ Þú ÆŒÜ „ó ¬° ¶ú ì±¤éú

{©±ü� …ðœ†ï ìþ âý±¬.|| |ðíõðú ¬° ¬ì†ÿ Co9/18 ¤~ô¬ 50/ 83 ¬°¾~€ ¬°

Co8/712 ¤~ô¬ 7/97 ¬°¾~ ô ¬° ¬ì†ÿ Co9/594 ¤~ô¬ 43/19 ¬°¾~

ô²ó ̈õ¬ °… …² ¬¶• ìþ|¬ø~.

ºßê 4 )Ž( ¬ì†ðã†º• Ö†² „èþ -ìÏ~ðþ ‹† ¶±Î• â±ì†¬øþ

nim/Co01 ¬° …{í·×± øõ… °… ð»†ó ìþ|¬ø~ Þú ÆŒÜ „ó {©±ü� ¬° ¶ú

ºßê 4 ¬ì†ðã†º• |AGT:| )…èØ( Ö†² ìÏ~ðþ€ )Ž( Ö†²øýŒ±ü~ÿ „èþ -

ìÏ~ðþ ÚŒê …² �©•€ )ž(  Ö†² „èþ ô )¬( Ö†² øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹Ï~ …²

�©• ‹† ¶±Î• â±ì†¬øþ nim/Co01.

ºßê 5 ðíõ¬…° ATSì±‹õÉ ‹ú Öýéî øýŒ±ü~ÿ ‹± �†üú {}±… ì}õÞ·þ

¶ýçó|.

ºßê 3 ÆýØ|RTA| {ùýú º~û …² �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ °ôÿ

ô°Úú „èõìýñýî.



{ùýú ô ºñ†¶†üþ �õº»ù†ÿ ð†ðõÞ†ì�õ²ü}þ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹± �†üú {}±… ì}õÞ·þ ¶ýçó ô ...ð†²ðýò Ö±ø†¬ü†° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 24

ì±¤éú …ðœ†ï ìþ|âý±¬. ¬° ¬ì†ÿ Co4|/981 ¤~ô¬ 81/43 ¬°¾~ ô ¬° ¬ì†ÿ

Co7/||573 {Û±üŒ†_ 75 ¬°¾~ ô ¬° ¬ì†ÿ Co3/594 ¤~ô¬ 44/96 ¬°¾~

ðíõðú {©±ü� ìþ ºõ¬.||

¬° ºßê 4 )ž( ¬ì†ðã†º• Ö†² „èþ ‹† ¶±Î• â±ì†¬øþ nim/Co01

{¥• …{í·×± øõ… ð»†ó ¬…¬û º~û …¶•. ðíõðú ¬° Co9/942 ¤~ô¬ 357/7

¬°¾~ ô ¬° Co9|/593 {Û±üŒ†_ 47/593 ¬°¾~ …² ô²ó ̈õ¬ °… …² ¬¶•

ìþ|¬ø~.|

¬° ºßê  4 )¬( ¬ì†ðã†º• ì±‹õÉ ‹ú øýŒ±ü~ „èþ - ìÏ~ðþ ‹† ¶±Î•

â±ì†¬øþ nim/Co01 ¬° …{í·×± ðý}±ôó́|| ð»†ó ¬…¬û º~û …¶• Þú

{©±ü� ¬° ¬ì†ÿ nim/Co3/583 „Ò†² ô ðíõðú ¬°…üò ¬ì† ¤~ô¬ 82 ¬°¾~

ô ¬° ¬ì†ÿ Co7/694 ¤~ô¬ 05 ¬°¾~ ô²ó ̈õ¬ °… …² ¬¶• ìþ|¬ø~ Þú

ð»†ó|¬øñ~û �†ü~…°ÿ â±ì†üþ …üò �õº¼ øýŒ±ü~ÿ …¶• ô Îé• „ó

{»ßýê �ýõð~ø†ÿ Î±Âþ ‹ýò …�õÞ·þ ô ¶ýéýß† ô ô›õ¬ ºŒßú øýŒ±ü~ÿ

„èþ -ìÏ~ðþ {õèý~ º~û ¬° …üò �õº¼ …¶•.||

¬° ºßê 5 ¬ô ðíõ¬…° |CSD| ô |AGT| ‹ú ºßê øí³ì†ó ‹±°¶þ º~û

…¶• Þú ð»†ó ìþ ¬ø~ Ö±…üñ~ {©±ü� Öýéî øýŒ±ü~ÿ ¬° ¬ô ì±¤éú …ðœ†ï

ìþ|ºõ¬ ]01-8[ Þú ì±¤éú …ôë â±ì†âý± ô ì±¤éú ¬ôï â±ì†¬û …¶•.

||

„²ìõó º×†Öý• ‹† ÆýØ ¶ñœþ eellbbiissiivv--VVUU|

¬° ¬¶}ã†û |elbisiv-VU¬°¾~ ÎŒõ° �õº¼ øýŒ±ü~ÿ ‹± �†üú

{}±…ì}õÞ·þ ¶ýçó 7/29 ¬°¾~ …¶• Þú Ú†‹ê Úý†¹ ‹† ¬°¾~ ÎŒõ° ºý»ú

39 ¬°¾~ …¶• )ºßê 6(. ‹† …üò °ô½ ìþ|{õ…ó ‹ú ìý³…ó º×†Öý• �õº»ù†

Þú ‹† …ð~…²û ®°…– Ö†² ìÏ~ðþ ¬° …°{Œ†É …¶•€ �þ ‹±¬.|

„²ìõó Ÿ·Œñ~âþ

…üò „²ìõó ¬° ¤†è• ̈»à ÆŒÜ …¶}†ð~…°¬ 9533D MTSAô ‹±…ÿ

‹±°¶þ Ÿ·Œñ~âþ �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹ú ¶Ç¦ ô°Úú|ø†ÿ

„èõìýñýíþ ‹ú °ô½ tuc-ssorC| …ðœ†ï â±Ö•. …² „ðœ† Þú „²ìõó

Ÿ·Œñ~âþ ‹ú …üò °ô½ Þý×þ …¶•€ ‹±…ÿ Þíþ Þ±¬ó ð·Œþ „²ìõó ‹ú

°ô½ ²ü± Îíê ìþ|ºõ¬. {Ï~…¬ ì±‹Ï†{þ …² °ôÞ¼ Þú �̧ …² …ðœ†ï „²ìõó

…² °ôÿ ¶Ç¦ Þñ~û º~û|…ð~€ ‹± Þê ì±‹Ï†– …üœ†¬ º~û )52 Î~¬( {Û·ýî ô

ºßê 6 ÆýØ ÎŒõ°ÿ elbisiv-VU|: )…èØ( ¬°¾~ ÎŒõ° ºý»ú ô )Ž(

¬°¾~ ÎŒõ° �õº¼ øýŒ±ü~ÿ ‹± �†üú {}±…ì}õÞ·þ ¶ýçó.

ºßê 7 )…èØ( ¶Ç¦ „èõìýñýî ‹~ôó �õº¼ øýŒ±ü~ÿ€ )Ž( ðíõðú ‹† �õº¼ øýŒ±ü~ÿ ÚŒê …² …ðœ†ï „²ìõó �†º¼|ìú ðíà ô )ž( ðíõðú ‹† �õº¼ øýŒ±ü~ÿ

‹Ï~ …² …ðœ†ï „²ìõó �†º¼ ìú ðíà.

)…èØ()Ž()ž(
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{ùýú ô ºñ†¶†üþ �õº»ù†ÿ ð†ðõÞ†ì�õ²ü}þ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹± �†üú {}±… ì}õÞ·þ ¶ýçó ô ... ð†²ðýò Ö±ø†¬ü†° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

¤†¾ê ‹ú ºßê ¬°¾~ ‹ý†ó ìþ|ºõ¬. …üò „²ìõó 3 ‹†° °ôÿ ðíõðú|ø†

…ðœ†ï º~ ô ðíõðú ¬…°…ÿ Ÿ·Œñ~âþ ‹·ý†° ̈õŽ 001¬°¾~ ‹õ¬.|

„²ìõó �†º¼ ìú ðíà

…üò „²ìõó ÆŒÜ …¶}†ð~…°¬ 711B MTSAô ‹±…ÿ …°²ü†‹þ ìý³…ó ìÛ†ôì•

ðíõðú ‹† �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ¬° ‹±…‹± º±…üÈ ì¥ýÇþ …ðœ†ï

â±Ö•. ‹ú ìñËõ° „ì†¬û ¶†²ÿ ðíõðú ‹±…ÿ …üò „²ìõó€ ì©éõÉ 3‹ú 1 ìõï

²ðŒõ° Î·ê-ÞéõÖ†ó {ùýú ô …² „ó �õº»þ ¬° �»• ô èŒú ðíõðú|ø† …üœ†¬

º~ {† …² ð×õ® Îõ…ìê ̈õ°ð~û ô…üœ†¬ ̈õ°¬âþ ¬° èŒú|ø† ›éõâý±ÿ ºõ¬

ô ðý³ …÷±Ú±…°â±Ö}ò Öé³ ¬° ì¥ýÈ �»• ðíõðú|ø† ¬° ‹±°¶þ ìý³…ó

¨õ°¬âþ ð†¤ýú ìõ°¬ ðË± )¶Ç¦ „èõìýñýî ‹† �õº¼ øýŒ±ü~ÿ „èþ-

ìÏ~ðþ( ‹±Æ±Ù ºõ¬ )ºßê 7(. ‹~üò {±{ý� 3 ðíõðú „ì†¬û º~. �̧ …²

h063 ðíõðú|ø† ̈†°ž ô ‹† „Ž ìÛÇ± º·}»õ ¬…¬û º~ð~. ¶�̧€ …² „ðù†

Îß̧ â±Ö}ú º~. ðíõðú|ø† ìÛ†ôï ‹õ¬ð~ ô {Óýý±…– ì¥·õ¶þ ¬ü~û ð»~.|

„²ìõó °Æõ‹•

…üò „²ìõó ÆŒÜ …¶}†ð~…°¬ 7422D MTSA…ðœ†ï â±Ö• Þú ðíõðú|ø† ‹ú

ºßê 8 ðíõðú|ø† ‹Ï~ …² h063 „²ìõó °Æõ‹•: )…èØ( ¶Ç¦ „èõìýñýî ‹~ôó �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ€ )Ž( ðíõðú �õº¼ øýŒ±ü~ÿ ÚŒê …² …ðœ†ï „²ìõó

ô )ž( ‹Ï~ …² „²ìõó.

)…èØ()Ž()ž(

ºßê 9 {¿õü± MES…² ¶Ç¦ ô°Úú „èõìýñýî Ÿ±‹þ|âý±ÿ º~û ‹†

‹³°âñí†üþ 0003 ‹±…‹±.

ºßê 01 {¿õü± MES…² �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ °ôÿ ¶Ç¦

„èõìýñýî ‹† ‹³°âñí†üþ0003 ‹±…‹±.



{ùýú ô ºñ†¶†üþ �õº»ù†ÿ ð†ðõÞ†ì�õ²ü}þ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ‹± �†üú {}±… ì}õÞ·þ ¶ýçó ô ...ð†²ðýò Ö±ø†¬ü†° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 26

ì~– h063 ¬° ¬ì†ÿ Co2±83 ô °Æõ‹• 001-79 ¬°¾~ ‹† ²…ôüú o51 …²

ì¥õ° Îíõ¬ÿ ¬° ì¥×Ëú °Æõ‹• Ú±…° â±Ö}ñ~. æ²ï ‹ú ®Þ± …¶• Þú …üò

„²ìõó ‹† ðíõðú|ø†ÿ „ì†¬û|¶†²ÿ º~û ì»†‹ú „²ìõó ÚŒéþ ô ‹† ðíõðú

„èõìýñýî Ÿ±‹þ|âý±ÿ º~û ¬° ì¥×Ëú °Æõ‹• …ðœ†ï â±Ö•.�̧ …² h063

ì»†ø~û º~ Þú èßú|ø†ÿ Þí±ðä )ð†ºþ …² ̈õ°¬âþ ¶Ç¦( 57 ¬°¾~ …²

¶Ç¦ „èõìýñýî Ÿ±‹þ|âý±ÿ º~û )ºßê 8( ô52¬°¾~ …² ¶Ç¦ ðíõðú ‹†

�õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ °… �õº†ð~û …¶• Þú ð»†ó|¬øñ~û ìÛ†ôì•

ð·Œþ …üò �õº¼ øýŒ±ü~ÿ …¶•.

„²ìõó ìýß±ô¶ßõ’ …èß}±ôó �õü»þ|)MMEESS(|| |

¬° …üò „²ìõó …‹}~… …² ¶Ç¦ ô°Úú|ø†ÿ „èõìýñýíþ Ÿ±‹þ|âý±ÿ º~û |ô

�õº¼ øýŒ±ü~ÿ {õèý~ÿ °ôÿ ¶Ç¦ ô°Úú „èõìýñýíþ {¿õü±ÿ ‹†

‹³°âñí†üþ 0003 ‹±…‹± â±Ö}ú º~.

‹† …üò °ô½ {õ²üÐ ®°…– ìÏ~ðþ �±…Þñ~û º~û ¬° Ö†² „èþ ô ìý†ðãýò

…ð~…²û ®°…– ì»©À ìþ|ºõ¬ ]41-11[.

®°…– ìÏ~ðþ �±…Þñ~û º~û ¬° Ö†² „èþ ¬…°…ÿ …‹Ï†¬ mn001-02 ‹õ¬ð~.

øí†ó|Æõ° Þú ¬° ºßéù†ÿ 21-9 ¬ü~û ìþ|ºõ¬€ {õ²üÐ ‹ú ºßê üßñõ…̈•

…ðœ†ï â±Ö}ú …¶• ô …ð~…²û ®°…– ¬° ¤~ô¬ mn001-02 ‹ý†ðã± …üò …¶•

Þú �õº»ù†ÿ øýŒ±ü~ÿ „èþ -ìÏ~ðþ ¤†¾ê º×†Ù …¶•€ ²ü±… …üò ®°…–

…ð~…²û|…ÿ ÞõŸß}±…² Æõë ìõž ðõ° ì±þ̂ ¬…°ð~ ]61€51[. |||

{¿õü± ðÛ»ú ¶ýéý·ýî )paM iS(üßþ …² ðíõðú|ø†ÿ øýŒ±ü~ÿ „èþ -

ìÏ~ðþ )ð†ðõÞ†ì�õ²ü}þ( ¬° ºßê 21 ð»†ó ¬…¬û º~û …¶•.…üò {¿õü± ‹ú

ô¶ýéú yar-X‹~¶• „ì~û …¶•. ‹† {õ›ú ‹ú …üò ºßê ì»©À ìþ|ºõ¬

Þú ®°…– ¶ýéýß† ‹Çõ° üßñõ…̈• ¬° �õº¼ øýŒ±ü~ÿ „èþ -ìÏ~ðþ {õ²üÐ

º~û …¶•.

ð}ýœú âý±ÿ

‹† ‹±°¶þ ð}†ü� ¤†¾ê …² „²ì†ü»ù†ÿ |RTA| ô|| RITF| ô›õ¬ �ýõð~ø†ÿ

|iS-O-iSô C-O-iS| ¬° �õº¼  øýŒ±ü~ÿ „èþ -ìÏ~ðþ °ôÿ ¶Ç¦ ô°Úú

„èõìýñýíþ ºñ†¶†üþ º~ ô ð}†ü� „²ìõó {œ³üú â±ì†ô²ðþ |)AGT(ô

{œ³üú â±ì†üþ øî ²ì†ó||)ATS(�†ü~…°ÿ â±ì†üþ …üò �õº¼ øýŒ±ü~ÿ °…

ð»†ó ¬…¬. „²ìõó Ÿ·Œñ~âþ tuc-ssorCŸ·Œñ~âþ ̈õŽ …üò �õº¼ °…

…÷Œ†– Þ±¬ ôìý³…ó ìÛ†ôì• ¬° ‹±…‹± ̈õ°¬âþ ‹† ¬ô „²ìõó �†º¼ ìú ðíà

ô °Æõ‹• ‹±°¶þ º~. {õ²üÐ üßñõ…̈• ®°…– ‹† …¶}×†¬û …² {¿õü± paM iS

{†‡üý~ ô …ð~…²û ®°…– Þú ¬° ¤~ô¬ mn001-02 …¶• ‹ú ô¶ýéú MES‹±…ô°¬

º~.|‹ú ¬èýê ô›õ¬ ®°…– °ü³ )ÚÇ± Þí}± …² mn004(| ¬° …üò �õº¼ Þú

…ð~…²û ÞõŸß}±ÿ …² Æõë ìõž ì±þ̂ ¬…°ð~€ …üò �õº»ù† …² º×†Öý• ²ü†¬ÿ

‹±̈õ°¬…°ð~. ‹ñ†‹±…üò€ ìþ|{õ…ó ð}ýœú â±Ö• Þú �õº»ù†ÿ øýŒ±ü~ÿ „èþ  -

ìÏ~ðþ ¬° øî ð×õ® Þññ~û ‹† Â©†ì• Þî ¬° ¬ì†ÿ ìÏíõèþ °… ìþ|{õ…ó ‹†

…¶}×†¬û …² °ô½ ¶ê -ë́ °ôÿ ¶Çõ§ ì©}éØ ìễ ô°Úú|ø†ÿ „èõìýñýíþ

ü† ºý»ú|…ÿ …üœ†¬ Þ±¬.
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{í†ï ìõ…¬ ºýíý†üþ ì¿±Öþ ¶†̈• º±Þ• ì±á ‹õ¬ð~. �éýí±ø† ðý³ …²

Þ»õ° ́…�ò {ùýú º~ð~ Þú ì»©¿†– „ðù† ¬° ›~ôë 1 „ì~û …¶•. º†ü†ó

®Þ± …¶• Þú Þéýú „²ì†ü»ù† ‹± …¶†¹ Þ}†Ž °ô½ …¶}†ð~…°¬ …ðœ†ï º~ ]21[.

¬¶}ã†øù†

¬° …üò �µôø¼ °…Þ}õ° HCTAH| ‹† 61 ›† èõèú|…ÿ ‹±…ÿ …ð~…²û|âý±ÿ

DOC| ‹ú °ô½ „ì�õë€ ÆýØ ðõ°¶ñ� ¶†̈• º±Þ• |remlE nikreP

ì~ë 051 ZE adbmaL| °Úíþ ‹±…ÿ {Ïýýò ìÛ~…° ›Ž̄ °ðä€ |Hp| ì}±

¶†̈• º±Þ• |mhorteM| ‹† …èß}±ô¬ °Úíþ€ {±…²ô suirotraS‹† ¬Ú•

g1000/0 ‹†¤~…Þ±̃ ô²ó Ú†‹ê …ð~…²û|âý±ÿ g061 ‹±…ÿ {õ²üò ìõ…¬

ºýíý†üþ ì¿±Öþ€ ‹õ{ú|ø†ÿ Ÿýñþ ô Þ†Ò̄ø†ÿ ¾†Öþ€ ìýß±ô¶ßõ’

ðõ°ÿ ¬ô Ÿ»íþ ¶†̈• º±Þ• |SSIEZ| ‹† ‹³°âñí†üþ ¤~…Þ±̃ 001 ‹±…‹±

¶†̈• Þ»õ° „èí†ó€ |OD| ì}± ü† ¬¶}ã†û …ð~…²û||âý±ÿ …Þ·ýµó ì¥éõë

ì~ë 691XO …² ðõÑ Ú†‹ê ¤íê ô ¤·ã± …èß}±ôðýßþ |WTW|69|OE|

¶†̈• Þ»õ° „èí†ó ‹ß†° â±Ö}ú º~.|  

°ôºù†|

�µôø¼ ô ‹±°¶þ {»ßýê ¬…ðú ¬° ¶†ì†ðú ô {¿×ýú|�̄ü±ÿ Ö†ÂçŽ

Þ†°̈†ðú {õèý~ {à æüú ‹† …èý†Ù ¶éõèõ²ÿ ¬° °…Þ}õ° ¬ô ›~…°û ‹±…ÿ

{ñËýî ¬ì† ‹† …¶}×†¬û …² â±¬½ „Ž ¬° ›~…°û ‹ý±ôðþ ¬° ìÛý†¹

31

…÷± Þ†°‹±¬ �éýí±ø†ÿ ÆŒýÏþ ô {õèý~ÿ ‹± ¶±Î• ¬…ðú ¶†²ÿ ¬°¶†ì†ðú BBSSAAUU ¤·ýò âñœþ ¬ô¶•€ ‹ý}† „ü}þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

ºßê 2 ¶†ì†ðú ìõ°¬ …¶}×†¬û ¬° …üò �µôø¼: )1( ô°ô¬ÿ Ö†Âç|Ž€ )2(

�í‘€ )3( {õ²üÐ|Þññ~û ›±ü†ó€ )4( ðÛ†É ðíõðú|‹±¬…°ÿ€ )5( ‹©¼

BSAU€ )6( ›~…Þññ~û â†²€ ì†üÐ ô ›†ì~€ )7( Ö†Âç|Ž {¿×ýú º~û€ )8(

²ü·•|â†² {õèý~ º~û€ )9( ô°ô¬ÿ „Ž â±ï€ )01( ̈±ô›þ „Ž â±ï ô )11(

ºý± {©éýú èœò …Â†Öþ.



„²ì†ü»ã†øþ )ºßê 2( ‹† ¤œî ì×ý~ 5 èý}± ‹©¼ |BSAU| …ðœ†ï º~.

›~ôë 2 ì»©¿†– Ö†ÂçŽ Þ†°̈†ðú °… ð»†ó ìþ|¬ø~ Þú ¬° „²ì†ü»ã†û

ìùñ~¶þ ì¥ýÈ|²ü·• ¬…ð»ã†û {±‹ý• ì~°¹€ �̧ …² {Ïýýò Îõ…ìê

ì©}éØ „ó ðËý± DOC|€ Hp|€ ›†ì~…– Þê )ST ,sdilos latot(ô ›†ì~…–

ìÏéÜ )SS ,sdilos dednepsus(ìõ°¬ {¿×ýú ²ü·}þ Ú±…° â±Ö•.

¬° …‹}~…€ �̧ …² {ùýú ì©éõÉ èœò âñ~…Ž )citpes(|| ºù±á Ò±Ž€

�ùò â†ôÿ€ èœò ÖÏ†ë ô ì¥éõë âéõÞõ²€ …üò ìœíõÎú ‹ú ì~– 02 °ô²

‹ú ¤†ë ̈õ¬ °ø† º~ ô ¬° …üò ì~– {ñù† |Hp| Þñ}±ë º~. ‹Ï~ …² Æþ …üò

ì~–€ …Ö³ô¬ó {~°üœþ Ö†ÂçŽ {à æüú ‹† …èý†Ù ¶éõèõ²ÿ ô Þ†ø¼

ì}ñ†¶� ìý³…ó âéõÞõ²€ ì©éõÉ èœò ‹† Ö†ÂçŽ ¾ñÏ}þ …ðÇŒ†Ý �ý~… Þ±¬

Þú �̧ …² …Ö³…ü¼ ‹†²¬û€| …Ö³…ü¼ �éú|…ÿ ‹†° „èþ „Ò†² º~ ô Æþ ì~– 8 ì†û

ìý³…ó |DOC| ô°ô¬ÿ ‹ú L/gm00002| °¶ý~. ‹ú ìõ…²…– ðý³ …÷± Þ†°‹±¬

�éýí± ¬° {»ßýê ¬…ðú ‹±°¶þ º~. Æþ °…û|…ð~…²ÿ ô …Ö³…ü¼ ‹†°€

…ð~…²û|âý±ÿ ô Þñ}±ë Îõ…ìê ²ü± …ðœ†ï º~û …¶•:

-|Hp: ‹† {õ›ú ‹ú …øíý• |Hp| ¬° ìõÖÜ ‹õ¬ó Îíéß±¬ ¶†ì†ðú

‹þ|øõ…²ÿ€ ‹Çõ° °ô²…ðú …üò Î†ìê …|ð~…²û|âý±ÿ º~ ô Ö†ÂçŽ ‹ú ô¶ýéú

ì¥éõë ¶~üî øý~°ôÞ·ý~ ô Ö·×±üà …¶ý~ ¬° ì¥~ôûö 2/8-7/6 ìñ†¶�

‹±…ÿ °º~ ìýß±ô…°â†ðý·íù† {ñËýî º~.|

-|  ð·Œ• |ST| ‹ú |DOC:| ÆŒÜ ì±…›Ð ìÛ~…° 02 ¬°¾~ ‹±…ÿ …üò ð·Œ•

¬° ¶†ì†ðú |BSAU| ìñ†¶� …¶•. ìÛ~…° …üò ð·Œ• ø± ¬ô ø×}ú üßŒ†° ‹±…ÿ

¨õ°…á ô°ô¬ÿ ›~ü~ ‹ú ¶†ì†ðú …ð~…²û|âý±ÿ º~ Þú ¬° Þéýú ìõ…°¬ ¬°

ì¥~ô¬û ìœ†² ü†¬ º~û Ú±…° ¬…º•|]11[. |||

-| ð·Œ• Þ±‹ò€| ðý}±ôó́ ô Ö·×±: ‹† …¶}×†¬û …² …ô°û€ 4OP2HKô

||4OPH2K| {ñËýî 1/5/053 = P/N/C…ðœ†ï º~ Þú ̈†¾ý• ‹†Ö±ÿ ðý³ ‹ú

¶†ì†ðú ìþ|¬…¬. |

-| ìÛ~…° …Þ·ýµó ì¥éõë|)OD ,negyxo devlossiD(:|| ‹† {õ›ú ‹ú …÷±

¶íý• …Þ·ýµó ìõèßõèþ ‹± ¶†ì†ðú ‹þ|øõ…²ÿ ô ‹õüµû ¬…ðú|¶†²ÿ€ ìÛ~…°

|OD| ø± ø×}ú …ð~…²û|âý±ÿ º~ Þú ¬° ¶†ì†ðú Þ†ìç_ ‹þ|øõ…²ÿ ìÛ~…° „ó

‹±…‹± ¾×± …¶•. {õèý~ â†² ì}†ó ðý³ ¬èýéþ ‹± …üò ì~Î†¶• Þú ‹Çõ°

ì}õ¶È ø±ì†û üà ‹†° Þý×ý• „ó ‹±°¶þ º~.|

-| …ð~…²û ¬…ðú|ø†:|¬° ø± ì±¤éú …Ö³ô¬ó �éýí±€ ¤~…Úê 01 ðíõðú ¬…ðú ‹±…ÿ

…ð~…²û|âý±ÿ ô ‹±°¶ýù†ÿ æ²ï ‹±¬…º}ú º~. |

-| ¬ì†: ‹ú Îé• …÷± ¬ì† ¬° ¶±Î• ¬…ðú|¶†²ÿ€ ¬ì† ¬° ì¥~ô¬û Co2±53|

‹† …¶}×†¬û …² â±¬½ „Ž â±ï ¬° ›~…°û| ‹ý±ôðþ {ñËýî º~.|

-| ìÛ~…° …¶ý~ ô ‹†²ø†ÿ Ÿ±Ž Ö±…°: …üò ìÛ†¬ü± ‹ú {±{ý� ¬° ì¥~ô¬û

ìœ†² Þí}± …² L/3OCaC gm0002|| ô L/HOOC3HC gm 0003-003 |

Ú±…° ¬…º• ô ¤†Þþ …² º±…üÈ ìñ†¶� ¬° ¶†ì†ðú ‹þ|øõ…²ÿ ‹õ¬||]11[.|| |

›†ì~…– ìÏéÜ ¬° ì†üÐ€ ›†ì~…– ìÏéÜ Ö±…° ¬° ì†üÐ€ ¶±Î• {ú|ð»ýñþ€

ÚÇ± ô ô²ó ì©¿õÁ ¬…ðú|ø† …² ¬üã± Îõ…ìê …ð~…²û|âý±ÿ ‹õ¬ð~. |

ð}†ü� ô ‹¥™

‹±°¶þ …÷± �éýí±

‹† {õ›ú ‹ú Îõ…ìê ìõö÷± ¬° ¶±Î• ¬…ðú|¶†²ÿ ìõ…°¬ ²ü± Æþ �µôø¼

ìõ°¬ {õ›ú Ú±…° â±Ö•:|

-   | ¬° …‹}~…ÿ °…û|…ð~…²ÿ …² èœò| Ö†ÂçŽ ºù±ÿ …¶}×†¬û º~. ¬° ð}ýœú

ìõ…¬ ̈ñþ̃ øý¢ …÷±ÿ ¬° …üò Ú·í• ð~…º}ñ~. ø±Ÿñ~ Þú ð}†ü� �µôø»ù†€

¤†Þþ …² ¶±Î• ‹ý»}± ¬…ðú||¶†²ÿ ¬° ¤†è• …¶}×†¬û …² èœò ¬…ðú|…ÿ ðÇ×ú

…¶•€ …ì† ø~Ù ‹±°¶þ º±…üÈ ‹~ôó …¶}×†¬û …² ìõ…¬ ̈ñþ̃ ¤†ôÿ

¬…ðú|ø†ÿ ̈±¬ º~û ‹ú èœò ‹õ¬.||

-  || ‹±…ÿ ¬…º}ò ð}†ü� ̈†èÀ ¤†¾ê …² …÷± �éýí± ô øí¡ñýò {õèý~ èœò

²ü†¬ ‹ú ›†ÿ „øà …² ¶~üî øý~°ôÞ·ý~ ‹±…ÿ {ñËýî |Hp| …¶}×†¬û º~. |

-  | ¶±Î• °ô ‹ú ‹†æ Æõ°ÿ {ñËýî º~ Þú ì»ßê º·}ú º~ó èœò �ý¼

ðý†ü~€ …èŒ}ú ‹† {õ›ú ‹ú Î~ï {»ßýê ¬…ðú …üò ì·†‡èú ¬° …‹}~…ÿ °…û|…ð~…²ÿ

ô›õ¬ ¬…º• Þú �̧ …² {»ßýê ¬…ðú …üò ì»ßê ì±{×Ð º~. |

-  | ‹† {õ›ú ‹ú …÷± ¬ì† ‹± ¶±Î•  {»ßýê ¬…ðú€ ¬ì† ¬° ì¥~ô¬û ÷†‹• ü†¬

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 32

…÷± Þ†°‹±¬ �éýí±ø†ÿ ÆŒýÏþ ô {õèý~ÿ ‹± ¶±Î• ¬…ðú ¶†²ÿ ¬°¶†ì†ðú BBSSAAUU¤·ýò âñœþ ¬ô¶•€ ‹ý}† „ü}þ

›~ôë 1 ì»©¿†– �éýí±ø†ÿ ìõ°¬ …¶}×†¬û.

IEP EH Þý}õ¶†ó
�éýí±

ì»©¿ú

0001

2/1-1/1

-

0004

300/1

-

000085

5/1

4/29

ìý†ðãýò ô²ó ìõèßõèþ

Ÿã†èþ )3mc/g(

¬°›ú …¶}ýê|²¬…üþ )%(

›~ôë 2 ì}õ¶È Îõ…ìê �·†Ž ìõ°¬ …¶}×†¬û.

*:‹ú Òý± …² Hp.

ìÛ~…° *)L/gm( Î†ìê

5/5

00001

0001

0064

0052

Hp

DOC

5DOB

ST

SS



º~û ðãú ¬…º}ú º~.

- ‹† {õ›ú ‹ú …÷± ô›õ¬ {±ÞýŒ†– ðý}±ôó́|¬…° ‹± °º~ ¬…ðú|ø† ð·Œ•

1/5/053|= P/N/C{ñËýî º~.|

- …ð~…²û âý±ÿ |OD| ¤†Þþ …² ô›õ¬ º±…üÈ ‹þ øõ…²ÿ ô Î~ï …÷± ¶íý•

…Þ·ýµó ìõèßõèþ ‹õ¬.

‹† {õ›ú ‹ú ìõ…°¬ ü†¬ º~û ô ‹ú ìñËõ° ìÛ†ü·ú …÷± |EH| )ì¥éõë 1 ¬°¾~

¬° lCH(€ IEPô Þý}õ¶†ó …² ÒéË}ù†ÿ üß·†ó ¬° ¤œî ì»©À èœò

‹þ|øõ…²ÿ ¬° |Hp| )ì¥éõë 03 ¬°¾~ ¬° …¶}ýà …¶ý~ 02¬°¾~( ìñ†¶�

ìýß±ô…°â†ðý·íù† )2/8-7/6( …¶}×†¬û º~. 

ºßê 3 {Óýý± ìý†ðãýò ÚÇ± ¬…ðú|ø† °… ¬° ÒéË}ù†ÿ ì}×†ô– ð»†ó

ìþ|¬ø~. øí†ðÇõ° Þú ì»†ø~û ìþ|ºõ¬ ¬° Ÿù†° ÒéË• ‹±°¶þ º~û€

�éýí± EH|€ ¬…ðú||ø†ÿ ‹³°â}±€ ì»©À|{± ô ìñ·œî|{± ‹† {Ï~…¬ ‹ý»}±

ð·Œ• ‹ú ¬ô �éýí± ¬üã± …üœ†¬ |Þ±¬û …¶•. øí¡ñýò€ „Ž °ôÿ „ó �̧ …²

{ú|ð»ýñþ ¬…ðú|ø† º×†Ù|{± ‹õ¬. ‹ñ†‹±…üò€ |EH| ¬° º±…üÈ üß·†ó ¬…°…ÿ …÷±

‹ù}±ÿ ð·Œ• ‹ú ¬ô �éýí± ¬üã± ô Þý}õ¶†ó ð·Œ• ‹ú IEP|¬° Ö±…üñ~ {»ßýê

¬…ðú …¶•. ‹† {õ›ú ‹ú …ìß†ð†– ìõ›õ¬ �µôø»ù†ÿ ‹ý»}±ÿ ¬° °…‹Çú ‹†

�éýí± ÆŒýÏþ Þý}õ¶†ó …ðœ†ï ô ‹† …Ö³…ü¼ ÒéË• „ó€ ¬…ðú|ø†ÿ ¬°º•|{±ÿ

‹~¶• „ì~. ‹ú …üò ¬èýê€ …÷± ÒéË}ù†ÿ ì©}éØ Þý}õ¶†ó ¬° {»ßýê ¬…ðú ¬°

|Hp| ìñ†¶� ìýß±ô…°â†ðý·íù† )2/8-7/6( ‹±°¶þ º~. ºßê 4 ðí†ü†ðã±

…Ö³…ü¼ Þî ìý†ðãýò ÚÇ± ¬…ðú {»ßýê º~û ¬° ÒéË• 001 {†0051 ô 0022

{† L/gm 0004| Þý}õ¶†ó ô …Ö³…ü¼ ²ü†¬ ¬° ÒéË• 0051 {† L/gm 0022

…¶•. ‹ñ†‹±…üò€ ì¥~ô¬û ÒéË• 0051 {† L/gm 0022 ¬…°…ÿ …÷± ‹ù}±ÿ

‹±…ÿ …Ö³…ü¼ ¶±Î• Ö±…üñ~ ô ìý†ðãýò ÚÇ± ¬…ðú {»ßýê º~û …¶•.

…Ö³…ü¼ ìý†ðãýò ÚÇ± ¬…ðú …² 3/0 {† mc 1|€ ìõ›� …Ö³…ü¼ ¶±Î•

{ú|ð»ýñþ èœò ô ¬…ðú|ø†ÿ {»ßýê º~û …² 7/1 {† s/mc 4|/5 ìþ|ºõ¬ )ºßê

5(. …üò ¬…ðú||ø† ‹† ì¥}õ…ÿ ì}õ¶È 07 ¬°¾~ ìõ…¬ „èþ ‹ú °ðä Úùõû|…ÿ

{ý±û ‹õ¬ð~. ðíõðú|…ÿ …² ¬…ðú|ø†ÿ ‹~¶• „ì~û ¬° ÒéË}ù†ÿ ì©}éØ

Þý}õ¶†ó€ |¬° ºßê 6 ì»†ø~û ìþ|ºõ¬. ‹† {õ›ú ‹ú Þ†{ýõðþ ‹õ¬ó

Þý}õ¶†ó€ …Ö³…ü¼ ÒéË• �éýí± {† ¤~ ì»©¿þ ‹†Î™ {œíÐ ®°…– ‹† ‹†°

ìñ×þ º~û ô ¬…ðú|ø†ÿ ¬°º•|{±ÿ ¤†¾ê ìþ|ºõð~€ …ì† …Ö³…ü¼ ‹ý¼ …²

¤~ …÷± ²ü†¬ÿ ‹± …Ö³…ü¼ ìý†ðãýò ÚÇ± ¬…ðú ð~…°¬ ô ¤}þ ìíßò …¶•

{œíÐ ‹†° ì˜Œ• ìõ›� â··}ãþ ºõ¬ Þú …èŒ}ú ‹† {õ›ú ‹ú ÒéË• ‹ß†°

°Ö}ú ¬° …üò �µôø¼€ Ÿñýò ôÂÏý}þ …{×†Ý ðý×}†¬.|

‹±°¶þ ¬…ðú|ø† ¬° ¶†ì†ðú BBSSAAUU|

Æþ4 ì†û �µôø¼ ‹Ï~ …² …ðÇŒ†Ý€ ìÛ~…° ›†ì~…– ìÏéÜ ¬° ì†üÐ ¬° ‹©¼

�†üýñþ °…Þ}õ° ‹ú ‹ý¼ …² 51 ‹±…‹± ð·Œ• ‹ú ì±¤éú …ðÇŒ†Ý …Ö³…ü¼ ü†Ö• Þú

ÆŒÜ ì±…›Ð ì©}éØ …üò ìÛ~…° {† L/g| 07 Ú†‹ê …Ö³…ü¼ …¶•. Æþ ¬ô°û

�µôø¼ ‹Çõ° ìñËî ‹±°¶þ ìýß±ô¶ßõ�þ …ðœ†ï º~. ìýß±ô…°â†ðý·íù†ÿ

Îí~û º†ìê …ðõ…Ñ ‹†¶ýéù† ô ÞõÞ·ýù† ‹õ¬ð~. 8 ì†û ‹Ï~ …² …ôèýò

33 ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

…÷± Þ†°‹±¬ �éýí±ø†ÿ ÆŒýÏþ ô {õèý~ÿ ‹± ¶±Î• ¬…ðú ¶†²ÿ ¬°¶†ì†ðú BBSSAAUU ¤·ýò âñœþ ¬ô¶•€ ‹ý}† „ü}þ

ºßê 3 ìÛ†ü·ú {Óýý± ìý†ðãýò ÚÇ± ¬…ðú|ø†ÿ èœò {»ßýê º~û ¤†¾ê …²

Þ†°‹±¬ ¶ú �éýí±.

ºßê 4 {Óýý± ìý†ðãýò ÚÇ± ¬…ðú|ø†ÿ èœò {»ßýê º~û ¬° …÷± Þ†°‹±¬

Þý}õ¶†ó.

ºßê 5 ¶±Î• {ú|ð»ýñþ èœò ô ¬…ðú|ø†ÿ {»ßýê º~û ¬° …÷± Þ†°‹±¬

Þý}õ¶†ó.



…÷± Þ†°‹±¬ �éýí±ø†ÿ ÆŒýÏþ ô {õèý~ÿ ‹± ¶±Î• ¬…ðú ¶†²ÿ ¬°¶†ì†ðú BBSSAAUU¤·ýò âñœþ ¬ô¶•€ ‹ý}† „ü}þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 34

°…û|…ð~…²ÿ€ ¬…ðú|ø† ¬° ‹©¼ BSAU¬° ¤~ Ú†‹ê ÚŒõèþ °º~ Þ±¬ð~.

ºßê 7 ðíõðú|…ÿ …² ¬…ðú|ø†ÿ {»ßýê º~û °… ‹† ÚÇ± ¤~ô¬ mm 5  ô ô²ó

ì©¿õÁ 3mc/g6/1-1/1 ¬° ¶†ì†ðú ð»†ó ìþ|¬ø~. ¬° ºßê 8 ðý³ ¶Ç¦

¬…ðú ‹† ‹³°âñí†üþ 66 ð»†ó ¬…¬û º~û …¶•. |

‹†²¬û ¤Ù̄  DDOOCC||

�̧ …² …ðÇŒ†Ý èœò ‹† Ö†ÂçŽ ¤†ôÿ …èý†Ù ¶éõèõ²ÿ€ ‹†²¬û ¤Ù̄

|DOC| ‹† ‹†° „èþ 1 {† 01| Þýéõâ±ï DOC‹± ì}±ìßÏ�| ¬° °ô² ‹±°¶þ

º~. ÆŒÜ ‹±°¶ýù†ÿ …ðœ†ï º~û ‹† â̄º• ²ì†ó€ …ðÇŒ†Ý èœò ô {»ßýê

¬…ðú|ø† ¬° ¶†ì†ðú ‹† ô›õ¬ …Ö³…ü¼ ‹†° „èþ€ ‹†²¬û ¤Ù̄ ðý³ ²ü†¬ º~

‹Çõ°ÿ Þú …² ¤~ô¬ 05 ¬°¾~ ‹ú  ‹ý¼ …² 09 ¬°¾~ …Ö³…ü¼ ü†Ö•. …üò

ìõÂõÑ ¬° ºßê 9 ‹ú ºßê ‹†²¬û ¤Ù̄ DOC ‹±¤·� ¶±Î• ‹†°
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ìÏ†¬èú …̈ý± ð»†ó ìþ|¬ø~ Þú ìý³…ó ›†‹ú|›†üþ   ‹† |2H| ð·Œ• ì·}Ûýî ¬…°¬

ô ‹ú øñ~¶ú {ý±€ ì~ôë ì†¬û ô Â±ü� ð×õ®�̄ü±ÿ ìÓñ†Æý·þ „ó ô…‹·}ú

…¶•.

¬° …üò �µôø¼€ ‹† …üœ†¬ º~– ìý~…ðù†ÿ ìÓñ†Æý·þ ì©}éØ€ ìý³…ó

›†‹ú|›†üþ ðõá {ý± üà|¶±âý±¬…° …ð~…²û|âý±ÿ ô ðíõ¬…°|Y‹±¤·� ||2H|

‹±…ÿ ø± ðíõðú ì¥±á °¶î º~û …¶•. ¬ô° …² …ð}Ë†° ðý·• Þú ‹† …Ö³…ü¼

H|€ ìý³…ó ›†‹ú|›†üþ ¶± {ý± )Y( ²ü†¬ ºõ¬ ô ‹ú ìñËõ° ¶ùõè• ¬° …°²ü†‹þ

°Ö}†° ì¥±á ¬° ‹±…‹± ìý~…ó ìÓñ†Æý·þ€ øñ~¶ú {ý± ÷†‹• Ö±Å ìþ|ºõ¬.

{œ±‹þ

ìõ…¬

‹±…ÿ ¶†̈• ðíõðú|ø† …² æ¶}ýà ¶ýéýßõó ¶†̈• º±Þ• ›ñ±…ë

…èß}±üà ô ®°…– ìÓñ†Æý·þ BeFdN||‹† Þ~ |B-PQN| ì¥¿õë º±Þ•

Ÿýñþ |slairetaM citengaM gnaixuY nemaiX| ‹† ¶ú {±Þý� ì©}éØ

51€52ôrhp04 …¶}×†¬û º~û …¶•. ¬°›~ôë 1 …ÆçÎ†– ì±‹õÉ ‹ú

æ¶}ýà ¶ýéýßõó ô ¬° ºßê 3 {õ²üÐ …ð~…²û ®°…– |BeFdN| �̧ …²

¬…ðú|‹ñ~ÿ ð»†ó ¬…¬û º~û …¶•. ÚÇ± ì}õ¶È …üò ®°…–511|| …¶•.

|6ACÎ†ìê �©• �±ôÞ·ý~ÿ æ¶}ýà ¶ýéýßõðþ {ùýú º~û …² º±Þ•

›ñ±…ë …èß}±üà …¶•.

¬¶}ã†øù†

¬° …üò �µôø¼€ …² ¬¶}ã†û °õ̂ì}± ‹† ¤~ü~û ðõ¶†ðþ

)retemoehR eiD gnitallicsO(|| ì~ë 2S0707 ¶†̈• º±Þ•

hcetoG| ¶†̈• {†üõ…ó€ ¬¶}ã†û Þ»¼ rakahsoyiN| ì~ë 003-T| ìÇ†‹Ü

…¶}†ð~…°¬ 214 D MTSA€ ¬¶}ã†û {·çì}± 72 epyT-ewyhP|€ ¬¶}ã†û

{õèý~Þññ~û ìý~…ó ìÓñ†Æý·þ ¶†̈• º±Þ• negortcelE| ‹† Ú~°– 7/1

…¶� ‹©†° ô {Œ~üê|Þññ~û ›±ü†ó CA| ‹ú CD ¶†̈• º±Þ• |kadA| ì~ë

|203-SP…¶}×†¬û º~û …¶•.|

°ôºù†

…‹}~… æ¶}ýà ‹† ®°…– ìÓñ†Æý·þ )¬° {±Þý� ¬°¾~ø†ÿ ìÏýò( ‹ú Þíà

µ

rµ
o

µ
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ºßê 2 ðí†üþ …² ºýõû …Îí†ë ìý~…ó.

(µ)

ºßê 3 {õ²üÐ …ð~…²û ®°…– ìÓñ†Æý·þ.



„¶ý†Ž ¬ôÒé}ßþ ¬° ¬ì†ÿ Co52 ‹ú ì~– nim01||  ì©éõÉ ô ‹Ï~ …² Þ†ìê º~ó

…̈}çÉ …üò ¬ô ›³Š€ Î†ìê �©• ‹ú ìý³…ó rhp 5|/0 ‹ú ì©éõÉ …Â†Öú º~. |

¶�̧€ ðíõðú ̈†ï ¬…̈ê Ú†èŒþ ‹ú …‹Ï†¬ 3mc 531/0*7*51 ‹† ¬ì†ÿ

C
o081 â̄…º}ú º~. Ÿõó ²ì†ðù†ÿ �©• ‹~¶• „ì~û …² ðíõ¬…°ø†ÿ

°õ̂ì}±ÿ ‹±…ÿ øíú ðíõðú|ø† øí†ó Æõ° Þú ‹Ï~…_ ®Þ± ̈õ…ø~ º~€ ¬°

ì¥~ô¬û|…ÿ ð³¬üà ‹ú øî Ú±…° ¬…°¬€ ‹±…ÿ ¤¿õë …Æíýñ†ó ÚÇÏþ …² �©•

ðíõðú|ø†€ ²ì†ó �©• nim8 …ð}©†Ž º~. …üò ²ì†ó ¬°¤~ÿ ðý·• Þú

‹†Î™ {©±ü� æ¶}ýà ºõ¬. øí¡ñýò€ øñã†ï �©• øý¢ âõðú ìý~…ó

ìÓñ†Æý·þ ‹± …æ¶}õì± …Îí†ë ð»~.

‹±…ÿ ‹±°¶þ ìý³…ó ̈í¼ ì¥±á ¬° …÷± …Îí†ë ìý~…ó ìÓñ†Æý·þ

…¾õë Þéþ „²ìõó ‹~üò|{±{ý� …¶• Þú …‹}~… ðíõðú|…ÿ ‹† …‹Ï†¬ L|€ |h| ô |w|

‹ú {±{ý� 53€ 53/1 ô 5 ¬° ìÛý†¹ |mm| {ùýú º~. ¶�̧€ ìý~…ó ìÓñ†Æý·þ

‹ú ô¶ýéú „øñ±‹†üþ …èß}±üßþ ìÇ†‹Ü ¶†ì†ðú ºßê 1 ‹± ðíõðú …Îí†ë ô

ìý³…ó ›†‹ú|›†üþ )̈í¼( ì¥±á ì»†ø~û º~û ‹ú Þíà ðí†ü»ã±|

…ð~…²û||âý±ÿ º~. 

ð}†ü� ô ‹¥™ 

¨õ…Á Öý³üßþ ô ìß†ðýßþ

ð}†ü� ì±‹õÉ ‹ú „²ìõó °õ̂ì}±ÿ ¬°›~ôë 2€ ð»†ó ìþ|¬ø~ Þú ²ì†ó �©•

09 ¬°¾~ ‹±…ÿ æ¶}ýà ¶ýéýßõó€ ‹† …Ö³…ü¼ ¬°¾~ ®°…– ìÓñ†Æý·þ

…Ö³…ü¼ ü†Ö}ú …¶•€ üÏñþ ô›õ¬ ®°…– |BeFdN| ‹ýò ²ðœý±ø†ÿ æ¶}ýà

¶ýéýßõó€ ‹†Î™ Þ†ø¼ ¶±Î• �©• …æ¶}õì± º~û …¶•€ …èŒ}ú øí†ó

Æõ° Þú ì»†ø~û ìþ|ºõ¬ Þ†ø¼ ¶±Î•€ ô…‹·}ãþ Ÿ»íãý±ÿ ‹ú ¬°¾~

{±Þý� ®°…– ð~…°¬. ¬èýê …üò …ì± ̈†¾ý• …¶ý~ÿ Þî ‹õ° ||)B(|| …¶• Þú

‹†Î™ ›Ž̄ ÖÏ†ë|Þññ~û|ø† ô Þñ~ÿ ¶±Î• ô…Þñ¼ �©• ìþ|ºõ¬ ]01[.|

øí¡ñýò€ â»}†ô° ð†ºþ …² ¤±Þ• ðíõðú ¬° ¬¶}ã†û °õ̂ì}±€ ‹†

…Ö³…ü¼ ¬°¾~ {±Þý� ®°…– ìÓñ†Æý·þ ²ü†¬ º~û …¶•. ¬èýê …Ö³…ü¼

â»}†ô° ÚŒê …² �©•€ …Ö³…ü¼ â±…ð±ôÿ …æ¶}õì± ¬° …÷± …Ö³…ü¼ ®°…–

ìÓñ†Æý·þ …¶• Þú ì»†‹ú øíýò ð}ýœú ¬° �µôø»ù†ÿ èõÞ†ð~° ]11[ ðý³

¬ü~û º~û …¶•. ¬èýê …Ö³…ü¼ â»}†ô° ðù†üþ ‹Ï~ …² �©• øî ¬°

ðíõðú|ø†üþ Þú ¬°¾~ BeFdN ‹ý»}±ÿ ¬…°ð~€ …Ö³…ü¼ ì~ôë Þ»·†ðþ ¬°

…÷± …Ö³…ü¼ ¬°¾~ {±Þý� ®°…– ìÓñ†Æý·þ …¶• Þú ð}†ü� „²ìõó Þ»¼

…üò …ì± °… {†‡üý~ ìþ|Þñ~.

øí†ó Æõ° Þú …ð}Ë†° ìþ|°ô¬ ‹† …Ö³…ü¼ ¬°¾~ {±Þý� ®°…– „øò€

ì~ôë Þ»·†ðþ ì†¬û …Ö³…ü¼ ô ¬°¾~ …²¬ü†¬ Æõë Þ†ø¼ ìþ ü†‹~ ]21[ Þú

‹ú {±{ý� ¬° ºßéù†ÿ 4 ô 5 ð»†ó ¬…¬û º~û …¶•.

¶†̈• ì¥±á ìÓñ†Æý·þ| |°õ̂èõ´üßþ ‹± �†üú æ¶}ýà ¶ýéýßõó |¶ý~Îéþ ìÏ}Ã~ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 40

›~ôë 1 ̈õ…Á ô ì»©¿ú|ø†ÿ æ¶}ýà ¶ýéýßõó.

›~ôë 2 ð}†ü� „²ìõó °õ̂ì}±ÿ.

¤~…Þ±̃ â»}†ô° )ni.bl( ¤~…Úê â»}†ô° )ni.bl(
²ì†ó â»}†ô° 09 ¬°¾~

)s(

®°…– ìÓñ†Æý·þ )%( ðíõðú

320/58

457/09

416/29

341/39

465/9

211/01

573/01

829/01

663

524

734

154

0

51

52

04

VTH¨†èÀ

51- VTH

52- VTH

04- VTH

ìÛ~…° ì»©¿ú VTH

07

22/1

0021

002

¶©}þ )ºõ° A(

Ÿã†èþ )3mc/g(

ìÛ†ôì• Þ»»þ ‹Ï~ …² �©• )isP(

…²¬ü†¬ Æõë ‹Ï~ …² �©• )%(

ºßê 4 {Óýý±…– ì~ôë ¬° {±Þý� ¬°¾~ø†ÿ ì©}éØ.



ºßê 6 ðíõ¬…° …Ö³…ü¼ …¶}¥ß†ï Þ»»þ ‹† {Óýý±…– ¬°¾~ {±Þý�

®°…– ìÓñ†Æý·þ °… ð»†ó ìþ|¬ø~.

Îé• ô›õ¬ °ôð~ {Óýý±…– …Ö³…ü»þ - Þ†ø»þ …¶}¥ß†ï Þ»»þ€ …üò

…¶• Þú …‹}~… ‹† …Ö³…ü¼ {±Þý� ¬°¾~ ®°…– |BeFdN| ‹ú Îé• ô›õ¬

…̈}çÙ ®…{þ …¶}¥ß†ï „èý†́ø†ÿ „øò ð·Œ• ‹ú æ¶}ýà ¶ýéýßõó€

ô›õ¬ …üò ®°…– ‹†Î™ …Ö³…ü¼ …¶}¥ß†ï Þ»»þ ìþ|ºõ¬€ …ì† ‹† …Ö³…ü¼

‹ý¼ …² rhp 52€ {±º~âþ ®°…– )Þéṏú|ø†ÿ( ìÓñ†Æý·þ ‹ú ô¶ýéú

²ðœý±ø†ÿ �éýí±ÿ Þî ìþ|ºõ¬ Þú ‹†Î™ Þ†ø¼ �ýõð~ ‹ýò Þéṏú|ø† ô

²ðœý±ø†ÿ �éýí±ÿ º~û€ ¬° ð}ýœú …¶}¥ß†ï Þ»»þ Þ†ø¼ ìþ|ü†‹~.|

‹±°¶þ °Ö}†° ì¥±á ¬° ‹±…‹± ìý~…ó ìÓñ†Æý·þ

ìÇ†‹Ü „ð¡ú Þú ¬° ‹©¼ {œ±‹þ °…›Ð ‹ú „²ìõó ̈í»þ ì¥±á ¬° ‹±…‹±

ìý~…ó …º†°û º~€ ì¥±Þù†ÿ æ¶}ýà ¶ýéýßõó ¬…°…ÿ 51€ 52 ô04 ¬°¾~

®°…– |BeFdN| „²ì†ü¼ º~ð~ Þú ðíõ¬…°ø†ÿ ¶ú|â†ðú ºßê7 ð}†ü�

‹~¶• „ì~û …² …üò „²ìõðù† °… ð»†ó ìþ|¬ø~. ì»†ø~û ìþ|ºõ¬ Þú ‹†

…Ö³…ü¼ {±Þý� ¬°¾~ ®°…– ìÓñ†Æý·þ€ ¬° ìý~…ó ìÓñ†Æý·þ ÷†‹•€

ìÛ~…° ›†‹ú|›†üþ ðõá {ý± ‹ý»}± º~û …¶• Þú …üò …ì± ‹± ìŒñ†ÿ ìÏ†¬èú )7(

Ú†‹ê {õ›ýú …¶•.|| |‹† {õ›ú ‹ú …üò ìÏ†¬èú ¬° ìý~…ó ìÓñ†Æý·þ ÷†‹• ô

‹±…ÿ ¬ô ðíõðú ‹† …‹Ï†¬ ÷†‹• ôèþ ‹† {±Þý� ¬°¾~ø†ÿ ®°…– ì}×†ô–€

ð·Œ• ›†‹ú|›†üþ ðõá {ý± ‹±…‹± …¶• ‹†:

ìÏ†¬èú )8( ð»†ó ìþ|¬ø~ Þú ð·Œ• ›†‹ú|›†üþ ðõá {ý±€ ‹† Â±ü�

ð×õ®�̄ü±ÿ ìõ…¬ °…‹Çú ì·}Ûýî ô ‹† ì~ôë „ðù† ð·Œ• Îß̧ ¬…°¬. ¬° …÷±

41

¶†̈• ì¥±á ìÓñ†Æý·þ| |°õ̂èõ´üßþ ‹± �†üú æ¶}ýà ¶ýéýßõó | ¶ý~Îéþ ìÏ}Ã~ÿ ô øíß†°…ó
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ºßê 5 {Óýý±…– …²¬ü†¬ Æõë ¬° {±Þý� ¬°¾~ø†ÿ ì©}éØ.

ºßê 6 {Óýý±…– …¶}¥ß†ï Þ»»þ ¬° {±Þý� ¬°¾~ø†ÿ ì©}éØ.

ºßê 7 {Óýý±…– ›†‹ú|›†üþ ðõá {ý± ¬° º~– ìý~…ðù†ÿ ì©}éØ ‹±…ÿ

¶ú ì¥±á ¶†̈}ú º~û: )…èØ( 51-VTH€ )Ž( 52-VTHô )ž(

04-VTH.

)…èØ(

)Ž(

)ž(

1

2

2

1

2

1

1

1
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E
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y

y

r

r

−µ
−µ= )8(



…Ö³…ü¼ ¬°¾~ ®°…– BeFdN|€ Â±ü� ð×õ®�̄ü±ÿ ì†¬û ²ü†¬ ìþ|ºõ¬ ô

ì~ôë ì†¬û ðý³ …Ö³…ü¼ ìþ|ü†‹~ ôèþ …÷± …Ö³…ü¼ Â±ü� ð×õ®�̄ü±ÿ ‹ú ¬èýê

ÖÏ†èý• ìÓñ†Æý·þ ²ü†¬ ®°…– BeFdN|€ ‹·ý†° ‹ý»}± …² …÷± …Ö³…ü¼ ì~ôë

…¶•. ‹ñ†‹±…üò€ ‹† …Ö³…ü¼ ¬°¾~ ®°…– ìÓñ†Æý·þ BeFdN|€ ìý³…ó �†¶ª

ì†¬û ¬° ‹±…‹± ìý~…ó ìÓñ†Æý·þ ÷†‹• ‹ý»}± ìþ|ºõ¬ )ºßê 8(. ‹†ü~ {õ›ú

¬…º• …üò ð}ýœú ¬°̈¿õÁ ¶†ü± ®°…– ìÓñ†Æý·þ ‹† Ú~°– Þí}±

¾†¬Ý ðý·•.

¬° …üò �µôø¼€ {ç½ ‹±…ÿ Þñ}±ë Îíéþ °Ö}†° ì¥±á ‹ú âõðú|…ÿ Þú

‹ý»}±üò ìÇ†‹Û• °… ‹† ìÏ†¬èú )7( ¬…º}ú ‹†º~€ ì}í±Þ³ º~û …¶•. ¬°

ºßê 9 ð}†ü� Îíéþ ¬° ìÛ†ü·ú ‹† ¬…¬û|ø†ÿ ðË±ÿ ðí†ü¼ ¬…¬û º~û …¶•.

øí†ó Æõ° Þú ì»†ø~û ìþ|ºõ¬ ‹±…ÿ ø± ì¥±á ‹† øñ~¶ú ô Â±ü�

ð×õ®�̄ü±ÿ ÷†‹• )¬°¾~ ÷†‹• ®°…– ìÓñ†Æý·þ( °…‹Çú 2HY€ ð·Œ}†_

{†‡ìýò º~û …¶•. …üò ð}†ü� ð»†ó ìþ|¬ø~ Þú ì¥±á 52-VTHð·Œ• ‹ú

¬ô ì¥±á ¬üã± ‹ý»}±üò ìÇ†‹Û• °… ‹†°ô…‹È ðË±ÿ ¬…°¬. 

ð}ýœú âý±ÿ

- …ìß†ó ¶†̈• ì¥±á …æ¶}õì±ÿ ‹±�†üú æ¶}ýà ¶ýéýßõó ‹† …¶}×†¬û …²

®°…– ìÓñ†Æý·þ |BeFdN| ‹† Ú~°– ²ü†¬ ô ̈õ…Á ìß†ðýßþ ìÇéõŽ ‹ú

ìñËõ° …¶}×†¬û ¬° °‹†– ô›õ¬ ¬…°¬.|

-| ìÇéõ‹}±üò °Ö}†° ìñÇŒÜ ‹± °ô…‹È ðË±ÿ€ ì}ÏéÜ ‹ú ì¥±á 52-VTH

…¶• Þú Âíò {Ç†‹Ü ‹† °ô…‹È ðË±ÿ€ ¬…°…ÿ ̈õ…Á ìß†ðýßþ ì†ðñ~

ì~ôë€ …²¬ü†¬ Æõë {† �†°âþ ô …¶}¥ß†ï Þ»»þ Ú†‹ê ÚŒõë ¬° º±…üÈ

Þ†°ÿ …¶•.

- Þ†ø¼ …¶}¥ß†ï Þ»»þ ¬° ì¥±Þù†ÿ ¬…°…ÿ ®°…– ìÓñ†Æý·þ ‹ý»}±

…² rhp52 ð†ºþ …² Þ†ø¼ �ýõð~ ‹ýò ®°…– ìÓñ†Æý·þ ô ²ðœý±ø†ÿ

�éýí±ÿ ¬° …÷± Þ†ø¼ {±º~âþ ®°…– ìÓñ†Æý·þ ¬° ²ìýñú �éýí±ÿ …¶•.

- …¶}×†¬û …² ®°…– ìÓñ†Æý·þ …² üà Æ±Ù ‹†Î™ …Ö³…ü¼ ̈†¾ý•

ìß†ðýßþ)ð·Œ• ì~ôèù†( ¬° ð}ýœú Þ†ø¼ ìý³…ó ›†‹ú|›†üþ ì¥±á ô …²

Æ±Ù ¬üã± ìõ›� …Ö³…ü¼ ̈†¾ý• ìÓñ†Æý·þ )ð·Œ• Â±…ü�

ð×õ®�̄ü±ÿ( ô ¬° ð}ýœú …Ö³…ü¼ ìý³…ó ›†‹ú|›†üþ ì¥±á ìþ|ºõ¬. …üò ¬ô

…÷± üß~üã± °… ̈ñþ̃ ìþ|Þññ~ ô ¬° ¾õ°{þ Þú …² ®°…– ìÓñ†Æý·þ ‹·ý†°

Úõÿ ìễ |BeFdN| …¶}×†¬û ºõ¬ )ì†ðñ~ …üò �µôø¼(€ …÷±̈†¾ý•

ìÓñ†Æý·þ ‹±›†‹ú|›†üþ| ||)�†¶©ãõüþ( ì¥±á ‹±{± …¶•. 

∝

¶†̈• ì¥±á ìÓñ†Æý·þ| |°õ̂èõ´üßþ ‹± �†üú æ¶}ýà ¶ýéýßõó |¶ý~Îéþ ìÏ}Ã~ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 42

ºßê 8 {Óýý± ìý³…ó �†¶ª ¬° {±Þý� ¬°¾~ø†ÿ ì©}éØ ‹±…ÿ 51-VTH.

ºßê 9 {Ç†‹Ü °Ö}†° {œ±‹þ ô ðË±ÿ ðíõðú|ø†: )…èØ( 51-VTH€ )Ž(

52-VTHô )ž( 04-VTH.

)…èØ(

)Ž(

)ž(



Ú~°¬…ðþ

‹~üò ô¶ýéú …² â±ôû ìùñ~¶þ �éýí± ¬…ð»ã†û {±‹ý• ì~°¹ ‹ú ¬èýê Ö±…øî
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°ô½ ø±ì†ð³ ô ôü~üñã± ìõ°¬ …¶}×†¬û ¬° ì±›Ð ]31[ ‹† …¶}×†¬û …² º~–

�±…Þñ~âþ �±{õ …üß̧ ô ìñ¥ñþ °â±…¶ýõó ô ‹~ôó ¬° ðË± â±Ö}ò ðÛÀ

‹éõ° ô ¬° Òý†Ž �éýí± 001 ¬°¾~ ‹þ ºßê€ ¬°›ú ‹éõ°üñãþ ìÏýò

ìþ|ºõ¬. ¬° …üò °ô½ ‹†ü~ ðíõðú|ø†ÿ ì©}éØ …² �éýí± ‹† ¬°›†– ì©}éØ

‹éõ°üñãþ ¬° ¬¶}±¹ ‹†º~. …üò °ô½ …‹}~… ‹±…ÿ ¶éõèõ² ‹ß†° °Ö• ôèþ

‹Ï~…_ ‹±…ÿ �éýí± ø†ÿ ì¿ñõÎþ ¬üã± øî …¶}×†¬û º~.

¬° …üò �µôø¼€ Îíê„ô°ÿ ‹† „ìýò ‹ú ô¶ýéú ì}ýê|„ìýò ¬° ²ì†ðù†ÿ

ì}×†ô– °ôÿ …èý†Ù �éþ|…¶}± …ðœ†ï â±Ö•. ¶�̧€ ‹éõ°üñãþ ô

„°…ü¼|ü†Ö}ãþ ‹éõ°ÿ ðíõðú|ø† ‹ú Þíà üßþ …² °ôºù†ÿ ìõ›õ¬ ‹±…ÿ

{œ³üú ô {¥éýê ¬…¬û|ø†ÿ �±…½ �±{õ…üß̧ …ð~…²û|âý±ÿ ô ‹† üß~üã±

ìÛ†ü·ú º~.

{œ±‹þ

ìõ…¬

¬° …üò �µôø¼€ …² ì}ýê „ìýò 04 ¬°¾~ ì¥¿õë º±Þ• ì±á ô …èý†Ù

�éþ|…¶}± ðýíú ›ù• ü†Ö}ú )YOP(ô Þ†ìç_ ›ù• ü†Ö}ú )YOF(|| {õèý~

º~û ¬° Þ†°̈†ðú �éþ „Þ±üê …¾×ù†ó …¶}×†¬û º~.|

¬¶}ã†øù†

¬° …üò �µôø¼€ ¬¶}ã†û �±…½ �±{õ …üß̧ ||)DRX(||  Öýéý�̧ ì~ë trepX

ô ¬¶}ã†û ÆýØ|¶ñœþ |RITF| ì~ë |memoB| ‹ß†° â±Ö}ú º~.

°ôºù†

‹±…ÿ „ìýò|Þ†Ö• Þ±¬ó …èý†Ù �éþ|…¶}±€ …èý†Ù ‹ú Æõèù†ÿ Þõ{†û ‹±ü~û

º~ð~ ô ¬° Ê±Ù ¶± ‹·}ú ì¥}õÿ ì}ýê „ìýò 04 ¬°¾~ Ú±…° â±Ö}ñ~.

¬ì†ÿ Îíê|„ô°ÿ Co03| ô ²ì†ó „ó  03€ 06€ 09 ô nim021 ‹±…ÿ …èý†Ù

YOP| ô 021|||€ 081|||€ ||042|| ô |nim003|| ‹±…ÿ …èý†Ù |YOF| ‹õ¬. ¬° …ð}ù†

ðíõðú|ø† ‹ú ̈õ‹þ ¬° „Ž ìÛÇ± º·}ú ô ̈»à º~ð~ ô ̈õ…Á ìõ°¬ ðË±

…ð~…²û|âý±ÿ º~. æ²ï ‹ú ®Þ± …¶• Þú ¬° {í†ìþ ðíõðú|ø† R/L÷†‹•

…ð}©†Ž º~.|

�±…½  �±{õ …üß̧ ‹† ²…ôüú ²ü†¬ ))SSXXAAWW((|

‹±…ÿ Þ†° ‹† ¬¶}ã†û �±…½ �±{õ …üß̧€ …‹}~… …èý†Ù ‹ú ¬ô° Ú†‹þ …² ›ņ̃

ìÛõ… �ý¡ý~û º~û ô ‹ú ì~– h42 ¬° º±…üÈ …¶}†ð~…°¬ Ú±…° â±Ö}ñ~ ¶�̧€

¬° ›ù• …¶}õ…üþ ¬° ì¥ê ì©¿õÁ ðãù~…°ÿ ðíõðú ¬° ¬¶}ã†û |DRX|

Ú±…° ¬…¬û º~ð~. º±…üÈ ¬¶}ã†û º†ìê: …ð~…²û �éú o030/0|€ o04-01 = θ2²ì†ó

ø± �éú s2€ ¶±Î• �õü¼510/0: )s/θ2(€ ²ì†ó �õü¼ nim33/33€ ›±ü†ó

||Am03|| ô ôè}†́ ||Vk04|| ‹õ¬.|

…²°ô½ …°…̂ú º~û {õ¶È Þõè±{õó ô øíß†°…ó ]41[ ‹±…ÿ ‹±°¶þ

¶†̈}†° …èý†Ù �éþ|…¶}± Îíê„ô°ÿ º~û ‹† „ìýò …¶}×†¬û º~. ¬° …üò °ô½

ðíõ¬…° �±…½ �±{õ …üß̧ ‹ú ¬ô Ú·í• ‹éõ°ÿ ô ‹þ ºßê {Û·ýî ô ¶Ïþ

ìþ ºõ¬ {† ‹ú ›†ÿ ‹~¶• „ô°¬ó ìÛ†¬ü± ìÇéÜ ¬°¾~ ‹éõ°üñãþ€

º†̈À ‹éõ°üñãþ …ð~…²û âý±ÿ ºõ¬. º†̈À  ‹éõ°üñãþ| )IC(|| ‹ú ºßê

ð·Œ• ›³Š ‹éõ°ÿ ‹ú Þê Ú·í}ù†ÿ ‹éõ°ÿ ô ‹þ ºßê …² ìÏ†¬èú )1(

‹~¶• ìþ|„ü~:

¬° …üò ìÏ†¬èú€ |IC| º†̈À ‹éõ°üñãþ ô ìÛ†¬ü± |A€ Bô|C…°{×†Ñ ¶ú

�ýà ‹éõ°ÿ  ô|D|  …°{×†Ñ  Ú·í• ‹þ ºßê ¬° ðíõ¬…° �±…½ �±{õ …üß̧

¬° ºßê 1 …¶•. 

�†°…ì}± ¬üã± º†̈À ðËî ‹éõ°ÿ ||)IOC(|| …¶•. º†̈À ðËî ‹éõ°ÿ

100

3

×
+++

++=
)CBA(D

CBA
CI )1(

ºßê 1 ðíõ¬…° �±…½ �±{õ …üß̧ …èý†Ù �éþ|…¶}±.



‹±°¶þ {Óýý±…– ‹éõ°üñãþ …èý†Ù �éþ|…¶}± Îíê|„ô°ÿ º~û ‹† „ìýò ‹ú °ôºù†ÿ �±…½ �±{õ …üß̧...ì¿Ç×þ üõ¶×þ€ ¾~üÛú ‹±ø†ðþ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 48

‹† …¶}×†¬û …² ìÏ†¬èú )2( ‹~¶• ìþ „ü~ ]41[:

|X€ |Y| ô E| …² ðíõ¬…° �±…½ �±{õ …üß̧ )ºßê 1( ‹~¶• ìþ „üñ~. |E|

�ùñ†ÿ �ýßù†ÿ ‹éõ°ÿ )‹± ¤·� °…¬ü†ó( ¬° ðýíú …°{×†Ñ �ýà …¶•. ‹†

Þ†ø¼ Î±Å ø±�ýà  Â©†ì• ‹éõ°¬° „ó ›ù• …Ö³…ü¼ ìþ ü†‹~. ¬°

…ð~…²û âý±ÿ …üò Þíý• ‹†ü~ …÷±…– º±…üÈ ¬¶}ã†û ‹± �ùò º~ó �ýà °… ¬°

ðË± â±Ö•. Â©†ì• ‹éõ° ‹† …¶}×†¬û …² ìÏ†¬èú )3( ‹~¶• ìþ|„ü~:|

¬° …üò ìÏ†¬èú |SC| Â©†ì• ‹éõ°€ ÷†‹• |K| {Û±üŒ† ‹±…‹± ‹† 1€ Æõë ìõž

�±{õ …üß̧ ô  θ²…ôüú {×±Ý ìÇ†‹Ü ‹†  Ú†ðõó |ggarB| …¶• ]41[. |

ÆýØ|¶ñœþ ²ü±Ú±ì³ ||))RRIITTFF((||

ÆýØ ²ü±Ú±ì³ …èý†Ù ÚŒê ô ‹Ï~ …² Îíê„ô°ÿ ‹† „ìýò ‹ú Þíà ¬¶}ã†û

|RITF| {ùýú º~. º†̈À ‹éõ°üñãþ|)IC(|| ðíõðú ø† ‹† …¶}×†¬û …² ðõ…°

›¯‹þ 0141 ‹ú Îñõ…ó …¶}†ð~…°¬ ¬…̈éþ ô ðõ…° ›¯‹þ 868 ‹ú Îñõ…ó ðõ…°

›Ž̄ ‹éõ° ‹† …¶}×†¬û …² ìÏ†¬èú )4( ì¥†¶Œú º~:|

¬° …üò ìÏ†¬èú |868A| ô |0141A| ‹ú {±{ý� º~– ›Ž̄ ¬° 868 ô 1-mc0141

…¶• ]6[.|

‹±…ÿ …üñßú ð}ýœú …ð~…²û|âý±üù†ÿ ‹éõ°üñãþ °ôÿ ðíõðú|ø†ÿ

„ìýò|Þ†Ö• º~û ‹† ðíõðú|ø†ÿ ¬üã± øî ìÛ†ü·ú ºõ¬€ ðíõðú|ø†üþ …² …èý†Ù

YOP|€ ¬° ¬ì†ÿ Co041 ‹ú ô¶ýéú ¬¶}ã†û Þ»¼ ‹ú ð·Œ}ù†ÿ 64/1€ 26/1€

7/1 ô 8/1Þ»ý~û º~ ô ðíõ¬…° �±…½ �±{õ …üß̧ ô ÆýØ|¶ñœþ ²ü±Ú±ì³

„ðù† ‹ú °ô½ �ý¼ â×}ú {ùýú º~.|

ð}†ü� ô ‹¥™ 

ð}†ü� ‹~¶• „ì~û ¬° ìõ°¬ …÷± ð·Œ• Þ»¼ ‹± º†̈¿ù†ÿ ‹éõ°üñãþ€

„°…ü¼ ‹éõ°ÿ ô …ð~…²û ‹éõ° ¬° ºßéù†ÿ 5-2 „ô°¬û º~û …¶•. øí†ó|Æõ°

Þú ì»†ø~û ìþ|ºõ¬ …Ö³…ü¼ ð·Œ• Þ»¼ ‹†Î™ …Ö³…ü¼ º†̈À

‹éõ°üñãþ º~û …¶• )ºßê 2(. øí¡ñýò€ …Ö³…ü¼ ð·Œ• Þ»¼ ‹ú ìý³…ó

8/1 …Ö³…ü¼ ì¥·õ¶þ ¬° º†̈À „°…ü¼ ‹éõ°ÿ  °… ð»†ó ìþ ¬ø~ )ºßê

3(. …üò ð}†ü� ð»†ó ìþ|¬ø~ Þú Þ»¼ ‹ý»}± ‹†Î™ …Ö³…ü¼ …¤}í†ë …üœ†¬

‹éõ°üñãþ ô „°…ü¼ ü†Ö}ãþ ‹ù}± ‹éõ°ø† ¬° ›ù• ì¥õ° èýØ ìþ|ºõ¬.

øí¡ñýò€ Þ»¼ ‹ý»}± ‹†Î™ Þ†ø¼ Â©†ì•  ‹éõ° ¬° ¾×¥†– )010(

ðý³ º~û …¶• )ºßê 4(. ð}†ü� ‹~¶• „ì~û …² ÆýØ|¶ñœþ |RITF|

)ºßê5( ð}†ü� üßñõ…̈}þ °… ¬° ìõ°¬ º†̈À ‹éõ°üñãþ …èý†Ù |YOP|

Þ»ý~û º~û ‹† ð·Œ}ù†ÿ ì©}éØ ð·Œ• ‹ú ðíõðú ̈†ï ð»†ó ðíþ|¬ø~. ÆŒÜ

ðË± ô…°¬ ]51[ ‹ý»}± {Óýý±…{þ Þú ¬° º~– �ýßù† ‹~¶• ìþ|„ü~€ ¬° …÷± …üœ†¬

‹éõ°üñãþ ðý·•€ ‹éßú ¬°…÷±{Óýý± �ýß±‹ñ~ÿ â±ôøù†ÿ ||O-2HC-2HC-O-

…¶•. ð}†ü� ¤†¾ê …² �±…½ �±{õ …üß̧ ð»†ó ¬…¬û …¶• �ýß±‹ñ~ÿ …üò

â±ôøù† ¬° ìñ†ÆÜ ‹éõ°ÿ {±…ð̧ …¶•€ ¬° ¤†èþ Þú ¬° ìñ†ÆÜ ‹þ ºßê

�ýß±‹ñ~ÿ {±…ð̧ ô Þ� )ehcuag(ô›õ¬ ¬…°¬ ô ð·Œ• „ðù† ðý³ ‹† Îíéý†–

ì©}éØ Þú °ôÿ èýØ …ðœ†ï ìþ|ºõ¬ ìþ|{õ…ð~ {Óýý± Þñ~. ‹ñ†‹±…üò€ ¬° ‹ß†°

‹±¬ó ÆýØ|¶ñœþ RI| ‹±…ÿ …ð~…²û|âý±ÿ º†̈À ‹éõ°üñãþ ‹†ü~ ¬Ú• ô

…¤}ý†É ‹ý»}±ÿ ‹ß†° ‹±¬ ô ¤}í† …² ºõ…ø~ ¬üã±ÿ ðý³ …¶}×†¬û Þ±¬. ºßê

λ

ºßê 2 º†̈À ‹éõ°üñãþ )IC(¬° ìÛ†‹ê ð·Œ• Þ»¼ ‹† …¶}×†¬û …²

�±…½ �±{õ …üß̧.
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)3(

ºßê 3 º†̈À „°…ü¼ ‹éõ°ÿ )IOC(¬° ìÛ†‹ê ð·Œ• Þ»¼ ‹† …¶}×†¬û

…² �±…½ �±{õ …üß̧.
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

6 …÷± ²ì†ó „ìýò|Þ†Ö• Þ±¬ó ‹± º†̈À ‹éõ°üñãþ …èý†Ù |YOFô YOP|

°… ð»†ó ìþ|¬ø~. øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬ „ìýò|Þ†Ö• Þ±¬ó ‹†Î™

…Ö³…ü¼ ‹éõ°üñãþ ìþ|ºõ¬. ‹±ø†ðþ ]61[ ð»†ó ¬…¬ Þú ¶±Î• ô…Þñ¼ „ìýò

¬° ìñ†ÆÜ ‹þ ðËî ð·Œ• ‹ú ìñ†ÆÜ ‹éõ°ÿ ‹ý»}± …¶• ‹ñ†‹±…üò€ …üò ìñ†ÆÜ

¶±üÏ}± ¬° ìÏ±Å {©±ü� ô {œ³üú ‹ú ô¶ýéú „ìýò Ú±…° ìþ|âý±ð~. ‹†

…Ö³…ü¼ ²ì†ó Îíéý†–€ ‹éõ°ø†ÿ ÞõŸß}± ðý³ ‹ú Þéþ {œ³üú º~û€ ‹†

¨†°ž º~ó ‹Û†ü†ÿ „ðù†€ ìý³…ó ‹éõ°üñãþ …Ö³…ü¼ ìþ|ü†‹~. º†̈À

‹éõ°üñãþ …èý†Ù YOP| �̧ …² â̄º• h2|| ‹ú ¤~ô¬ 001 °¶ý~û …¶• ¬°

¤†èþ Þú ¬° …èý†Ù |YOF| øíýò �†°…ì}± �̧ …² â̄º• h5|| ‹ú 001 °¶ý~û

…¶•. …üò ð»†ó ìþ ¬ø~ Þú ¬° …èý†Ù |YOP| Þú ¬…°…ÿ ìñ†ÆÜ ‹þ|ðËî

‹ý»}±ÿ|…ð~ ‹éõ°üñãþ ¶±üÏ}± …Ö³…ü¼ ìþ ü†‹~ ô ¬èýê „ó ìþ {õ…ð~ ¶±Î•

‹ý»}± ô…Þñ¼ ¬° ìñ†ÆÜ ‹þ|ðËî ‹†º~ ô ¬° ð}ýœú ¬° …èý†Ù |YOP| Þú

¬…°…ÿ ìñ†ÆÜ ‹þ ðËî ‹ý»}±ÿ|…ð~ ô…Þñ¼ ¬° …üò ìñ†ÆÜ ¶±üÏ}± …{×†Ý

ìþ|…Ö}~ ô ²ðœý±ø†  ¶±üÏ}±{©±ü� ô …² èýØ ̈†°ž ìþ|ºõð~ Þú ‹†Î™

‹ý»}± º~ó ð·Œ• ìñ†ÆÜ ‹éõ°ÿ ô ¬° ð}ýœú º†̈À ‹éõ°üñãþ

ìþ|ºõ¬.¬° ºßê 7 ¬ü~û ìþ|ºõ¬ Þú ¬° ²ì†ðù†ÿ Þõ{†ø}± Îíéý†– )Þí}±

…² h2(€ {Óýý±ÿ ¬° „°…ü¼ ‹éõ°ÿ ì»†ø~û ðíþ|ºõ¬ ôèþ ¬° ²ì†ðù†ÿ

Æõæðþ|{±€ „°…ü¼ ‹éõ°ø† …Ö³…ü¼ ìþ|ü†‹~ Ÿõó ‹† ̈†°ž º~ó ìõ…¬

‹†Úýí†ð~û …² Ú·í}ù†ÿ ‹þ ðËî€ ‹éõ°ø†ÿ ‹†Úýí†ð~û ÖÃ†ÿ ‹ý»}±ÿ ‹±…ÿ

{Óýý± ›ù• ô „°…ü¼|ü†Ö}ãþ ¬° …̈}ý†° ¬…°ð~. …üò ð}†ü� ‹† �µôø»ù†ÿ

ÚŒéþ ]61€11[ Þú ¬° „ó Â±ü� ºß·• ìÃ†ÎØ ô Ÿã†èþ ðíõðú|ø†ÿ

„ìýò|Þ†Ö• º~û …Ö³…ü¼ ü†Ö}ú ‹õ¬ ìÇ†‹Û• ¬…°¬. ¬° …üò ìõ°¬ ì»†ø~û

ìþ|ºõ¬ Þú …Ö³…ü¼ „°…ü¼ ‹éõ°ÿ ¬° …÷± „ìýò|Þ†Ö• Þ±¬ó ¬° …èý†Ù

|YOP| ¶±üÏ}± …{×†Ý ìþ …Ö}~ Þú …üò �~ü~û °… ðý³ ìþ|{õ…ó ‹ú ‹ý»}± ‹õ¬ó

ìñ†ÆÜ ‹þ ðËî ¬° …èý†Ù |YOP| ð·Œ• ¬…¬ Þú ‹†Î™  …Ö³…ü¼ „°…ü¼ ‹éõ°ÿ

¬° ²ì†ó Îíéý†– Þí}± ìþ ºõ¬. ¬° ºßê 8 ¬ü~û ìþ ºõ¬ Þú …ð~…²û ‹éõ°

{† ²ì†ó ¤~ô¬ h5|/1 ‹±…ÿ …èý†Ù |YOP| ô h2 ‹±…ÿ …èý†Ù YOF|€ {Óýý±

Ÿñ~…ðþ °… ð»†ó ðíþ|¬ø~ ôèþ ‹† …Ö³…ü¼ ²ì†ó {œ³üú ºýíý†üþ …ð~…²û ‹éõ°

‹Çõ° ì¥·õ¶þ …Ö³…ü¼ ü†Ö}ú …¶•. ‹ñ†‹±…üò€ ìþ|{õ…ó ð}ýœú â±Ö• ¬°

²ì†ðù†ÿ Þõ{†ø}± Îíéý†–€ ô…Þñ»ù† ‹† ¶±Î• ‹ý»}±ÿ ¬° ìñ†ÆÜ ‹þ|ðËî

…ðœ†ï ìþ|âý±¬ ô ¬° ð}ýœú {Óýý± Ÿñ~…ðþ ¬° …ð~…²û ‹éõ°ø† �~ü~ ðíþ|„ü~

ºßê 4 …ð~…²û ‹éõ° )SC(¬° ìÛ†‹ê ð·Œ• Þ»¼ ‹† …¶}×†¬û …² �±…½ �±{õ

…üß̧.

ºßê 5 º†̈À ‹éõ°üñãþ )IC(¬° ìÛ†‹ê ð·Œ• Þ»¼ ‹† …¶}×†¬û …²

ÆýØ|¶ñœþ RITF.

ºßê 6 º†̈À‹éõ°üñãþ )IC(¬° ìÛ†‹ê ²ì†ó ô…Þñ¼ ‹† …¶}×†¬û …²

�±…½ �±{õ …üß̧.

ºßê 7 º†̈À „°…ü¼ ‹éõ°ÿ )IOC(¬° ìÛ†‹ê ²ì†ó ô…Þñ¼ ‹† …¶}×†¬û

…² �±…½ �±{õ …üß̧.
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 50

ôèþ ¬° ²ì†ðù†ÿ Æõæðþ|{± ìñ†ÆÜ ‹éõ°ÿ€ ‹ú ôüµû ‹éõ°ø†ÿ ÞõŸß}±

ìõ°¬ ¤íéú „ìýò Ú±…° ìþ|âý±ð~. ¬° ìÛ†ü·ú …èý†Ù |YOP| ô |YOFì»†ø~û

ìþ ºõ¬ Þú Â©†ì• ‹éõ° ¬° ²ì†ó Îíéý†– h2 ¬° …èý†Ù YOP…Ö³…ü¼

²ü†¬ÿ °… ð»†ó ìþ|¬ø~€ ôèþ ¬° øíýò ²ì†ó Â©†ì• ‹éõ° ¬° …èý†Ù

|YOF| {Óýý± Ÿñ~…ðþ ðíþ|Þñ~ ô …Ö³…ü¼ ð†âù†ðþ ¬° …üò �†°…ì}±¬° ²ì†ó h4

ì»†ø~û ìþ|ºõ¬ ô …üò …ì± ‹†² øî ìõöü~ …üò …¶• Þú ¬° …èý†Ù |YOP| Þú
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ÒõÆú|ô° º~û€ �̧ …² ̈»à º~ó ‹ýò ¬ô Þ†Ò̄ ¾†Öþ ‹† …¶}×†¬û …²

{±…²ôÿ ¬ÚýÜ „²ì†ü»ã†øþ {õ²üò º~ð~. ¶�̧€ ‹±…ÿ ›éõâý±ÿ …²

{Óýý±…– ¬ì†üþ€ ðíõðú|ø† ¶±üÏ†_ ‹ú ¬°ôó Ê±Ù „²ìõó ¬° „ôó ‹±â±¬…ð~û

º~û|…ð~. …÷± ²ì†ðíñ~ÿ )gniga(°ôÿ ̈õ…Á ìß†ðýßþ ðíõðú|ø† ðý³

‹±°¶þ º~û …¶•. ‹±…¶†¹ ìÇ†èÏ†– ÚŒéþ ]01[ ðíõðú|ø†ÿ Þ»¼€

¶†ü¼ ô ¶©}þ ¬°ôó °ôÒò ìõ{õ° ¬° Co051| ‹ú ì~– h 27 ÒõÆú|ô°

º~û ô {Óýý±…– ̈õ…Á ðíõðú|ø† ‹Ï~ …² ÒõÆú|ô°¶†²ÿ ¬° °ôÒò€ ‹ú

Îñõ…ó ìÏý†°ÿ ‹±…ÿ {Ïýýò ìÛ†ôì• ¬° ‹±…‹± °ôÒò „ìý³û|ø† ‹ß†° °Ö}ú

…¶•.

ð}†ü� ô ‹¥™

²ì†ó ‹±º}ãþ ô �©• ðíõðú|ø†

ºßê 1 …÷± Ö±ìõèŒñ~ÿ °… ‹± ²ì†ó �©• ‹ùýñú ||)59t(|| ô ²ì†ó ‹±º}ãþ||)5t(|| „ìý³û

æ¶}ýà RBNð»†ó ìþ||¬ø~. øí†ðÇõ° Þú ¬° …üò ºßê ì»†ø~û ìþ|ºõ¬

ô›õ¬ ¶ýéýß† ¬° ðíõðú|ø† ‹†Î™ …Ö³…ü¼ ²ì†ó ‹±º}ãþ ô Þ†ø¼ ²ì†ó �©•

‹ùýñú º~û …¶• . …Ö³ô¬ó Î†ìê ›×• Þññ~û ¶ýçó ‹ú ðíõðú ¬…°…ÿ ¶ýéýß† ðý³

‹†Î™ Þ†ø¼ ²ì†ó ‹±º}ãþ ô …Ö³…ü¼ ²ì†ó �©• º~û …¶•.|

{Óýý±…– ¤œî ô  ô²ó ðíõðú|ø†

ºßê 2 {Óýý±…– ¤œî ô ô²ó ðíõðú|ø† °… �̧ …² „²ìõó ²ì†ðíñ~ÿ ¬°

C
o051 ¬° °ôÒò ìõ{õ° ‹ú ì~– h 27 ð»†ó ìþ|¬ø~. øí†ðÇõ° Þú ì»†ø~û

ìþ|ºõ¬€ ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß†€ …Ö³…ü¼ ô²ó ð»†ó ìþ|¬øñ~ ¬° ¤†èþ

Þú ðíõðú|ø†ÿ ¤†ôÿ ¬ô¬û Þ†ø¼ ô²ó )gnihcael(¬…°ð~. Þ†ø¼ ¤œî

)egaknirhs(ðý³ ¬° ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß† Þí}± …² ðíõðú ø†ÿ ¬…°…ÿ

¬ô¬û …¶•. Þí}±üò ìý³…ó …Ö³…ü¼ ô²ó ¬° ðíõðú ¬…°…ÿ ì©éõÉ ¶ýéýß† ô

¬ô¬û ô øí¡ñýò ðíõðú ¬…°…ÿ ¶ýéýß† ô Î†ìê ›×• Þññ~û ¶ýçó ì»†ø~û

º~û …¶•€ ôèþ ‹† {õ›ú ‹ú ð}†ü� {Óýý± ¤œî Þú ðíõðú ¬…°…ÿ ì©éõÉ

¶ýéýß† ô ¬ô¬û Þí}±üò ìý³…ó Þ†ø¼ ¤œî °… ð»†ó ìþ|¬ø~€ …üò ðíõðú

ìñ†¶Œ}± …² ‹Ûýú ‹ñË± ìþ|°¶~.

‹† ›†üã³üñþ °ôÒò POD‹† °ôÒò „°ôì†{ýà ìÏ~ðþ ‹ú ¬èýê …Ö³…ü¼

â±…ð±ôÿ °ôÒò€ ìÛ~…° ̈±ôž )gmihcael(„ó …² ðíõðú Þ†ø¼ ü†Ö}ú ô

¬°¾~ Þ†ø¼ ô²ó ô ¤œî ðíõðú Þí}± …² ðíõðú ¬…°…ÿ °ôÒò POD| üÏñþ

ðíõðú A…¶•. ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß† ‹ý»}±üò …Ö³…ü¼ ¤œî ô

ðíõðú|ø†ÿ ¬…°…ÿ ¬ô¬û ‹ý»}±üò Þ†ø¼ ¤œî °… ð»†ó ìþ|¬øñ~. ‹ñ†‹±…üò€

…¶}×†¬û …² ì©éõÉ …üò ¬ô �±Þññ~û ô °ôÒò „°ôì†{ýà  ‹ú Îñõ…ó ‹ù}±üò °…û

‹±…ÿ ¬¶}ý†‹þ ‹ú Þí}±üò ìý³…ó {Óýý± ô²ó ô ¤œî ¬° ðíõðú|ø†ÿ RBN

55 ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

…÷± Ö±ìõèŒñ~ÿ ‹± ̈õ…Á ìß†ðýßþ ô ìÛ†ôì• °ôÒñþ „ìý³û|ø†ÿ RRBBNN
Æ†ø±û ¬…°¶}†ðþ Ö±…ø†ðþ ô øíß†°…ó

ºßê 1 …÷± Ö±ìõèŒñ~ÿ ‹± ²ì†ó ‹±º}ãþ ô �©• ‹ùýñú „ìý³û æ|¶}ýà RBN.



�ý»ñù†¬ ìþ|ºõ¬.|

¨õ…Á ìß†ðýßþ

ºßê 3 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ °… ‹± ¶©}þ ðíõðú|ø† ð»†ó ìþ|¬ø~.

¬° …üò ºßê ì»†ø~û ìþ|ºõ¬ Þú ›†üã³üñþ ìÛ~…°ÿ …² ¬ô¬û ‹† ¶ýéýß† …÷±

Ÿñ~…ðþ ‹± ¶©}þ „ìý³û|ø† ð~…°¬€ ôèþ ›†üã³üñþ Þ†ìê ¬ô¬û ‹† ¶ýéýß†

‹†Î™ …Ö³…ü¼ ¶©}þ ìþ|ºõ¬. ‹ñË± ìþ|°¶~ ¶ýéýß† ‹ú ¬èýê ‹±øíßñ¼

ÂÏýØ|{± ‹† æ¶}ýà ¬° ìÛ†ü·ú ‹† ¬ô¬û ¬° …üò „ìý³û|ø†€ ðÛ¼ �±Þññ~û

{Ûõü}þ Þí}±ÿ ¬…°¬ ô ‹ý»}± ‹†Î™ …Ö³…ü¼ ¶©}þ ìþ|ºõ¬. {Óýý±…– ¶†ü±

¨õ…Á ìß†ðýßþ ìþ|{õ…ð~ …üò ðË±üú °… {†‡üý~ ü† °¬ Þñ~. …Ö³ô¬ó ¶ýçó ‹ú

„ìý³û ¬…°…ÿ ¶ýéýß† ðý³ ‹ú ¬èýê …Ö³…ü¼ …¶}¥ß†ï ºŒßú ‹†Î™ …Ö³…ü¼

¶©}þ „ìý³û ìþ|ºõ¬.|

øí†ðÇõ° Þú ¬° ºßê 3 ì»†ø~û ìþ|ºõ¬ ¶©}þ øíú ðíõðú|ø† ¬° …÷±

„²ìõó ²ì†ðíñ~ÿ …Ö³…ü¼ ìþ|ü†‹~. …Ö³…ü¼ ìÛ~…° ¶©}þ ¬° ðíõðú|ø†ÿ

¬…°…ÿ ¬ô¬û ð·Œ• ‹ú ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß† ‹ý»}± …¶•€ ²ü±… ¬° …üò

ðíõðú|ø† °ôÒò ð±ï|Þññ~û …² ‹·}± �éýí±ÿ ̈†°ž º~û …¶•€ …ì† ¬°

ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß† …üò ð±ï|Þññ~û Þ†ìç_ ü† ‹Çõ° ›³þ̂ ‹† °ôÒò

Òý±ÚÇŒþ ›†üã³üò º~û …¶• Þú …üò °ôÒò ‹ú ¬èýê Î~ï ¶†²â†°ÿ ‹†

‹·}± ÚÇŒþ æ¶}ýà |RBN| …÷± ð±ï|Þññ~âþ Þíþ ¬…°¬ ô ‹†Î™ …Ö³…ü¼

¶©}þ ìþ|ºõ¬. …èŒ}ú€ {©±ü� …Þ·†ü»þ -â±ì†üþ ô …¤}í†ë …üœ†¬

…{¿†æ– Î±Âþ ¤ýò „²ìõó ²ì†ðíñ~ÿ ðý³ ô›õ¬ ¬…°¬ Þú ø± ¬ô Ö±…üñ~

‹†Î™ …Ö³…ü¼ ¶©}þ ìþ|ºõð~.|

ºßê 4 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ °… ‹± …¶}¥ß†ï Þ»»þ ðíõðú|ø†

ð»†ó ìþ|¬ø~. ¬° …üò ºßê ì»†ø~û ìþ|ºõ¬ Þú …¶}¥ß†ï Þ»»þ

ðíõðú|ø† ‹† ›†üã³üñþ ¬ô¬û ‹† ¶ýéýß† Þ†ø¼ ìþ|ü†‹~. ‹ñ†‹±…üò€ ¬ô¬û ‹†Î™

…¶}¥ß†ï Þ»»þ ‹ý»}±ÿ ¬° ðíõðú|ø† ìþ|ºõ¬. ‹† …¶}×†¬û …² ¶ýçó

…¶}¥ß†ï Þ»»þ ðíõðú ¬…°…ÿ ¶ýéýß† …Ö³…ü¼ ìþ|ü†‹~. ¬èýê …üò ìõÂõÑ

º±Þ• Þ±¬ó ¶ýçó ¬° Ö±…üñ~ ºŒßú|…ÿ º~ó ‹ú Îñõ…ó Þíà|Þññ~û

)tnega-oc(ô …Ö³…ü¼ …¶}¥ß†ï ºŒßú …¶•.|

øí†ðÇõ° Þú ¬° ºßê 4 ì»†ø~û ìþ|ºõ¬€ °ôÒò „°ôì†{ýà ð·Œ• ‹ú

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 56

…÷± Ö±ìõèŒñ~ÿ ‹± ̈õ…Á ìß†ðýßþ ô ìÛ†ôì• °ôÒñþ „ìý³û|ø†ÿ RRBBNNÆ†ø±û ¬…°¶}†ðþ Ö±…ø†ðþ ô øíß†°…ó

ºßê 2 {Óýý± ¤œî ô ô²ó ðíõðú|ø† �̧ …² „²ìõó ²ì†ðíñ~ÿ ¬° Co051 ¬° °ôÒò ìõ{õ° ‹ú ì~– h 27.

ºßê 3 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ ‹± ¶©}þ ðíõðú|ø†: )( ÚŒê …²

²ì†ðíñ~ÿ ô )( ‹Ï~ …² ²ì†ðíñ~ÿ.

ºßê 4 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ ‹± …¶}¥ß†ï Þ»»þ ðíõðú|ø†: )( ÚŒê

…² ²ì†ðíñ~ÿ ô )( ‹Ï~ …² ²ì†ðíñ~ÿ.



°ôÒò POD| ‹†Î™ …Ö³…ü¼ …¶}¥ß†ï Þ»»þ ô ¶©}þ ðíõðú|ø† ìþ|ºõ¬

Þú ¬èýê „ó …¤}í†æ …Ö³…ü¼ â±…ð±ôÿ ô ð³¬üß}± º~ó „ó ‹ú â±…ð±ôÿ {õ¬û

æ¶}ýßþ ô ‹ùŒõ¬ ‹±øíßñ¼ ð±ï Þññ~û ô æ¶}ýà ô ¬° ðù†ü• ‹ùŒõ¬

Ö±…üñ~ …̈}çÉ …¶•. øí¡ñýò€ ¬° …üò ºßê ì»†ø~û ìþ|ºõ¬ ìÛ†ôì•

Þ»»þ øíú ðíõðú|ø† ¬° …÷± ²ì†ðíñ~ÿ Þ†ø¼ ìþ|ü†‹~ . ‹ý»}±üò {Óýý± ¬°

ðíõðú ¬…°…ÿ ¶ýéýß† ô¶ýçó ô Þí}±üò {Óýý± ¬° ðíõðú ¬…°…ÿ �±Þññ~û

¨†èÀ ¶ýéýß† ì»†ø~û ìþ|ºõ¬. ðíõðú|ø†ÿ ¬…°…ÿ ¬ô¬û �̧ …²

²ì†ðíñ~ÿ ðý³ …¶}¥ß†ï Þ»»þ ‹ý»}±ÿ …² ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß†

¬…°ð~. ðíõðú ¤†ôÿ °ôÒò „°ôì†{ýà ‹ý»}±üò …¶}¥ß†ï Þ»»þ °… �̧ …²

²ì†ðíñ~ÿ ¬…°¬ Þú …¤}í†æ ¬èýê „ó ̈±ôž Þí}± ð±ï|Þññ~û ‹ú ¬èýê ‹ý»}±

‹õ¬ó â±…ð±ôÿ °ôÒò „°ôì†{ýà ð·Œ• ‹ú |POD| …¶•. �̧ …² ðíõðú

¬…°…ÿ °ôÒò „°ôì†{ýà€ ðíõðú ¬…°…ÿ ¬ô¬û üÏñþ ðíõðú |A| ô ðíõðú ¬…°…ÿ

ì©éõÉ ¶ýéýß† ô ¬ô¬û Ú±…° ¬…°ð~.

ºßê 5 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ °… ‹± ì~ôë ðíõðú|ø† ð»†ó ìþ|¬ø~.

¬° …üò ºßê ì»†ø~û ìþ|ºõ¬ Þú ì~ôë ðíõðú|ø† ðý³ ‹† …¶}×†¬û …² �±Þññ~û

¶ýéýß† Þ†ø¼ ìþ|ü†‹~. …¶}×†¬û …² Î†ìê ›×• Þññ~û ¶ýçó …üò Þ†ø¼ °…

{Ï~üê ìþ|Þñ~€ …üò …ì± ‹ú ¬èýê ‹±øíßñ¼ ‹ý»}± ¬ô¬û ‹† ì†{±ü̧ �éýí±ÿ

…¶• Þú …÷± …Ö³…ü»þ ¶ýçó ‹ú Îñõ…ó Î†ìê ›×•|Þññ~û …üò ðË±üú °… {†‡üý~

ìþ|Þñ~. …¶}×†¬û …² °ôÒò „°ôì†{ýà ‹ú ›†ÿ |POD| ì»†‹ú …¶}¥ß†ï

Þ»»þ€ ‹†Î™ …Ö³…ü¼ ì~ôë ðý³ ìþ|ºõ¬. 

ì~ôë 001¬°¾~ øíú ðíõðú ø† ¬° …÷± „²ìõó ²ì†ðíñ~ÿ …Ö³…ü¼ ìþ|ü†‹~

ô …² …èãõüþ ì»†‹ú …¶}¥ß†ï Þ»»þ �ý±ôÿ ìþ|Þñ~. …ì†€ {Óýý±…– „ó ‹·ý†°

‹ý»}± …² {Óýý±…– …¶}¥ß†ï Þ»»þ …¶•. ‹ý»}±üò …Ö³…ü¼ ¬° ðíõðú|ø†ÿ

¬…°…ÿ ¶ýéýß† ô ¶ýçó ô �̧ …² „ó ¬° ðíõðú ¬…°…ÿ °ôÒò „°ôì†{ýà

ì»†ø~û º~û …¶•||.|| ì~ôë ðù†üþ ¬° ðíõðú ¬…°…ÿ ¬ô¬û ô POD|€ ðíõðú

¬…°…ÿ ¶ýéýß† ô ðíõðú ¬…°…ÿ ì©éõÉ ¶ýéýß† ô ¬ô¬û {Û±üŒ†_ üß·†ó …¶•.

‹ñ†‹±…üò€ ðõÑ �±Þññ~û …÷± ²ü†¬ÿ ‹± ì~ôë 001 ¬°¾~ ðíõðú|ø† �̧ …²

²ì†ðíñ~ÿ ð~…°¬. 

ì~ôë 003 ¬°¾~ ¬° ðíõðú|ø†ÿ ¬…°…ÿ ¶ýéýß† …Ö³…ü¼ ìþ|ü†‹~€ …üò

…Ö³…ü¼ ¬° ìõ°¬ ðíõðú ¬…°…ÿ ì©éõÉ ¬ô¬û ô ¶ýéýß† ì»ùõ¬{± …¶•. …ì†€

¬° ðíõðú ¬…°…ÿ ¬ô¬û Þ†ø¼ ìþ|ü†‹~. ¬° ìõ°¬ ðíõðú ¬…°…ÿ ¶ýéýß† ô

¶ýçó ô øí¡ñýò ðíõðú ¬…°…ÿ °ôÒò „°ôì†{ýà ðíõðú ÚŒê …² °¶ý~ó ‹ú

…²¬ü†¬ Æõë 001 ¬°¾~ �†°û ìþ|ºõ¬. …üò …ì± ìõöü~ …üò ìõÂõÑ …¶• Þú

²ì†ðíñ~ÿ ‹†Î™ {Óýý± °Ö}†° {ñ¼ -Þ±ð¼ ðíõðú|ø† ìþ|ºõ¬.|

ºßê 6 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ °… ‹± …²¬ü†¬ Æõë {† �†°âþ ðíõðú|ø†

ð»†ó ìþ|¬ø~. øí†ðÇõ° Þú ì»†ø~û ìþ||ºõ¬ Þú …²¬ü†¬ Æõë {† �†°âþ

ðíõðú|ø† ‹† …Ö³ô¬ó ¶ýéýß† …Ö³…ü¼ ìþ|ü†‹~ )…¶}¥ß†ï Þ»»þ Þ†ø¼

ìþ|ü†‹~(. …ì†€ ‹† …Ö³ô¬ó ¶ýçó ô ›†üã³üñþ ìÛ~…°ÿ …² ¶ýéýß† ‹† ¬ô¬û€

…¶}¥ß†ï Þ»»þ ‹ú ¬èýê …Ö³…ü¼ …¶}¥ß†ï ºŒßú …æ¶}õì±ÿ ô ‹ùŒõ¬

‹±øíßñ¼ æ¶}ýà ô �±Þññ~û …Ö³…ü¼ ìþ|ü†‹~ ô …²¬ü†¬ Æõë …üò ðíõðú|ø†

…² ðíõðú ¬…°…ÿ ¶ýéýß†ÿ ̈†èÀ Þí}± …¶•. …¶}×†¬û …² °ôÒò „°ôì†{ýà

‹† ô›õ¬ …Ö³…ü¼ ì»†ø~û º~û ¬° …¶}¥ß†ï Þ»»þ ‹†Î™ …Ö³…ü¼ …²¬ü†¬

Æõë {† �†°âþ ðý³ ìþ|ºõ¬€ ¬èýê …üò …ì± …¤}í†æ_ ‹ùŒõ¬ �±…Þñ¼ ¬ô¬û ‹†

…¶}×†¬û …² °ôÒò „°ôì†{ýà …¶•.

øí†ðÇõ° Þú ¬° ºßê 6 ì»†ø~û ìþ|ºõ¬€ …²¬ü†¬ Æõë {† �†°âþ „ìý³û|ø†

57 ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

…÷± Ö±ìõèŒñ~ÿ ‹± ̈õ…Á ìß†ðýßþ ô ìÛ†ôì• °ôÒñþ „ìý³û|ø†ÿ RRBBNN
Æ†ø±û ¬…°¶}†ðþ Ö±…ø†ðþ ô øíß†°…ó

ºßê 5 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ ‹± ì~ôë ðíõðú|ø†: )( ÚŒê …² ²ì†ðíñ~ÿ ô )( ‹Ï~ …² ²ì†ðíñ~ÿ.

ºßê 6 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ ‹± …²¬ü†¬ Æõë {† �†°âþ ðíõðú|ø†:

)(ÚŒê …² ²ì†ðíñ~ÿ ô )( ‹Ï~ …² ²ì†ðíñ~ÿ.



‹ú ¬èýê {©±ü� â±ì†üþ -…Þ·†ü»þ ô ̈±ôž ð±ï Þññ~û ¬° …÷± „²ìõó

²ì†ðíñ~ÿ ‹Çõ° Ú†‹ê ìç¤Ëú|…ÿ Þ†ø¼ ìþ|ü†‹~. ìý³…ó Þ†ø¼ …²¬ü†¬

Æõë ðíõðú|ø†ÿ ¬…°…ÿ ¬ô¬û ô ðíõðú ¬…°…ÿ ¶ýçó ‹ý»}± …² ðíõðú|ø†ÿ

¬…°…ÿ ¶ýéýß† ô ì©éõÉ ¶ýéýß† ô ¬ô¬û …¶•. {Óýý±…– ì»†ø~û º~û ¬°

…¶}¥ß†ï Þ»»þ ðý³ ‹† …üò ì»†ø~…– ìñÇŒÜ …¶•. ‹ý»}±üò …Ö³…ü¼

Æõë �̧ …² ²ì†ðíñ~ÿ ¬° ðíõðú ¬…°…ÿ ¶ýéýß† ô Þí}±üò „ó ¬° ðíõðú

¬…°…ÿ ¶ýéýß† ‹ú øí±…û Î†ìê ›×• Þññ~û ¶ýçó ì»†ø~û º~û …¶•.

ðíõðú ¬…°…ÿ ì©éõÉ ¶ýéýß† ô ¬ô¬û ¬° ìÛ†ü·ú ‹† ¶†ü± „ìý³û|ø† ìÛ†ôì•

‹ý»}±ÿ ¬° ‹±…‹± ²ì†ðíñ~ÿ ð»†ó ìþ|¬ø~.

ºßê 7 …÷± Ö±ìõèŒñ~ÿ ô ²ì†ðíñ~ÿ °… ‹± ìÛ~…° ¶†ü¼ )Îß̧ ìÛ†ôì•

¶†ü»þ( ðíõðú|ø† ð»†ó ìþ|¬ø~. ì»†ø~û ìþ|ºõ¬ Þú ìÛ†ôì• ¶†ü»þ

ðíõðú|ø† ‹† …¶}×†¬û …² ¶ýéýß† Þ†ø¼ ìþ|ü†‹~. …ì†€ „ìý³û ¬…°…ÿ ì©éõÉ
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ô �±ô°½| ‹±…ÿ| °ÖÐ| ðý†²ø†ÿ| Þ»õ°€ …ðœíò| �éýí± …ü±…ó|  {†‡¶ý̧| º~.|

{Ï±üØ| ô º±…üÈ| Îíõìþ| )‹±â±Ö}ú| …² …¶†¶ñ†ìú| …ðœíò(|

…ðœíò| {†‹Ïý•| ›íùõ°ÿ| …¶çìþ| …ü±…ó| °… ¬…°¬ ô ìõö|¶·ú|…ÿ| Òý±…ð}×†Îþ| ô Òý±¶ý†¶þ| …¶•| ô …² {†°üª| ÷Œ•| ¬…°…ÿ|  º©¿ý•| ¤ÛõÚþ| …¶•|

ô °ˆý̧| øý‰•| ì~ü±û| „ó| ðí†üñ~û| Ú†ðõðþ| …ðœíò| …¶•. …üò| …ðœíò| ¾±Ö†_| ¬° ²ìýñú|ø†ÿ| Îéíþ€  �µôø»þ| ô {©¿¿þ| ô ¬° Ÿ†°ŸõŽ| Úõ…ðýò|

ðË†ï| ìÛ~¹| ›íùõ°ÿ| …¶çìþ| …ü±…ó| ÖÏ†èý•| ìþ|Þñ~ ô …Ö±…¬ ô…‹·}ú| ‹ú| „ó|  ¤Ü| øý¢| âõðú| ÖÏ†èý•| ¶ý†¶þ| ‹ú| ð×Ð| …¤³…Ž| ô â±ôøù†ÿ| ¶ý†¶þ|

°… ‹† ð†ï| …ðœíò| ð~…°ð~. ¬°„ì~ø†ÿ| ð†ºþ| …² …°…̂ú|  ̈~ì†–| „ìõ²ºþ€ �µôø»þ| ô ì»†ô°û|…ÿ| ô ü† ¶†ü± ìõ…°¬ ¾±Ù| {¥ÛÜ| …ø~…Ù| …ðœíò| ‹ú| º±§|

²ü± ̈õ…ø~ º~.|

…ø~…Ù|

1 ƒƒƒƒ ºñ†¶†ð~ó| ô ìÏ±Öþ| ø±Ÿú| ‹ý»}± Îéõï| ô {ßñõèõÿ́| �éýí± ‹ú| ›†ìÏú| Îéíþ| ô ì±¬ï|€

2 ƒƒƒƒ …üœ†¬ …°{Œ†É| ô øíß†°ÿ| ‹ýò| ì}©¿¿†ó| Îéõï| �éýí±€ ºýíý~…ð†ó€ ìùñ~¶†ó| ºýíþ| ô ì}©¿¿†ó| ¬üã±ÿ| Þú| ‹ú|  ð¥õÿ| ‹† º†̈ú| �éýí±

¶± ô Þ†° ¬…°ð~€

3 ƒƒƒƒ …üœ†¬ …°{Œ†É| Îéíþ| ‹† ›õ…ìÐ| ô ìõö|¶·†–| Îéíþ| ô �µôø»þ| Þ»õ° ô ›ù†ó| ¬° ²ìýñúö| �éýí±|€

4 ƒƒƒƒ …üœ†¬ …°{Œ†É| ð³¬üà| ô øí†øñãþ| ‹ýò| �µôø»ã±…ó| ô ô…¤~ø†ÿ| ¾ñÏ}þ| ô �µôø»þ| �éýí±ÿ| Þ»õ°|€

5 ƒƒƒƒ ›ù•| ¬…¬ó| ‹ú| �µôø»ù† ‹† {õ›ú| ‹ú| ôÂÏý•| ¾ñ†üÐ| ¬…̈éþ| ‹±…ÿ| øí·õüþ| ‹† ‹±ð†ìú|ø†ÿ| …Ú}¿†¬ÿ| ô …›}í†Îþ| ¬ôè•|  ›íùõ°ÿ| 

…¶çìþ| …ü±…ó| …² Æ±üÜ| …°…̂ú| �ý»ñù†¬ ‹ú| ¬¶•|…ð~°Þ†°…ó|€

6 ƒƒƒƒ …°²ü†‹þ| ‹±ð†ìú|ø† ô Æ±¤ù†ÿ| „ìõ²ºþ€ �µôø»þ€ Öñþ| ô ¾ñÏ}þ| ìõ›õ¬ ô …°…̂ú| �ý»ñù†¬ ô ̈~ì†–| æ²ï|€

7 ƒƒƒƒ {»õüÜ| �µôø»ã±…ó€ ¾ñÏ}ã±…ó| ô {œéýê| …² �µôø»ã±…ó| ô …¶}†¬…ó| ìí}†²|€

8 ƒƒƒƒ {ùýú| ô …ð}»†° Þ}�| ô ð»±ü†–| Îéíþ| ô Öñþ|€

9 ƒƒƒƒ {»ßýê| â±¬øí†üþ|ø†ÿ| Îéíþ| ô ¾ñÏ}þ| ¬° ¶Ç¦| ìéþ€ ìñÇÛú|…ÿ| ô ‹ýò|…èíééþ|€

01 ƒƒƒƒ øíß†°ÿ| ‹† ¬¶}ã†øù†ÿ| …›±…üþ| ¬ôè}þ| ô ̈¿õ¾þ| ô ìÛ†ì†–| ì·‰õë| ¬° ›ù•| ‹±ð†ìú|°ü³ÿ| „ìõ²ºþ€ �µôø»þ| ô  ¾ñÏ}þ|€

11 ƒƒƒƒ …üœ†¬ …°{Œ†É| ‹† ¶†ü± …ðœíñù†ÿ| Îéíþ| Þ»õ° ô

21 ƒƒƒƒ øíß†°ÿ| ¬° ôÂÐ| ô {~ôüò| …¶}†ð~…°¬ø† ¬° ²ìýñú|ø†ÿ| ì©}éØ| �éýí±|€
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| ì³…ü†ÿ| ÎÃõü•| ¬° …ðœíò| �éýí± …ü±…ó|

1 ƒƒƒƒ Þíà| ‹ú| �ý»±Ö•| Îéõï| ô ìùñ~¶þ| �éýí± ¬° …ü±…ó| {õ¶È| …ÎÃ†ÿ| …ðœíò|€

2 ƒƒƒƒ ¬°ü†Ö•| ̈Œ±ð†ìú| …ðœíò| �éýí± …ü±…ó| ‹ú| ¾õ°–| °…üã†ó|€

3 ƒƒƒƒ ¬°ü†Ö•| Þ}†Ž| ð†ìú| �éýí±¬…ð†ó| …ü±…ó| º†ìê| …¶†ìþ€ {©¿À€ ì¥ê| Þ†°€ ð»†ðþ€ Þ}†‹ù† ô ìÛ†æ–| …ü»†ó|€

4 ƒƒƒƒ Ú±…° â±Ö}ò| ¬° ›±ü†ó| „̈±üò| …ÆçÎ†–| ¬°‹†°ûö| ¶íýñ†°ø†ÿ| ìéþ| ô ‹ýò|…èíééþ|€

5 ƒƒƒƒ º±Þ•| ¬° ¬ô°û|ø†ÿ| Þõ{†û| ì~–€ øí†ü»ù† ô Þ†°â†øù†ÿ| „ìõ²ºþ| ‹† {©×ýØ| ôüµû|€

6 ƒƒƒƒ ìÏ±Öþ| ‹ú| …ðœíñù†ÿ| Îéíþ| …ü±…ó| ô ›ù†ó|€

7 ƒƒƒƒ {õ¾ýú|ð†ìú| ô ìÏ±Öþ|ð†ìú| ‹±…ÿ| …¬…ìú| {¥¿ýê| ¬° ¬…ð»ã†øù†ÿ| ¬…̈ê| ô ̈†°ž| …² Þ»õ°|€

8 ƒƒƒƒ ‹±°¶þ| Æ±¤ù†ÿ| {¥ÛýÛ†{þ| ‹±…ÿ ìÏ±Öþ| ‹ú| ›»ñõ…°û|ø†|€

9 ƒƒƒƒ ÎÃõü•| ¬° Þ}†‹©†ðú| �µôø»ã†û| �éýí± ô �}±ôºýíþ| …ü±…ó| ‹† 04 ¬°¾~ {©×ýØ|€

01 ƒƒƒƒ …ÆçÑ| …² °ôü~…¬ø†ÿ| ìùî| ›ù†ó| ô …ü±…ó| ¬° ²ìýñú| Îéõï| ô ìùñ~¶þ| �éýí±|€

11 ƒƒƒƒ …ìß†ó| ì»†°Þ•| ¬° ‹†²¬ü~ø†ÿ| Îéíþ| ô ì±…Þ³ {¥ÛýÛ†{þ|€

21 ƒƒƒƒ …ðÏß†¹| {¥ÛýÛ†–| ¬…ð»œõüþ| ¬° ìœ†ìÐ| ¾ñÏ}þ| ô {¥ÛýÛ†{þ|€

31 ƒƒƒƒ º±Þ•| ¬° ðí†ü»ã†û|ø†ÿ| {©¿¿þ| ‹† {©×ýØ| ôüµû|€

41 ƒƒƒƒ {»õüÜ| �µôø»ã±…ó€ ¾ñÏ}ã±…ó| ô {œéýê| …² �µôø»ã±…ó| ô …¶}†¬…ó| ìí}†²| ô

51 ƒƒƒƒ …°²ü†‹þ| ‹±ð†ìú|ø† ô Æ±¤ù†ÿ| „ìõ²ºþ€ �µôø»þ€ Öñþ| ô ¾ñÏ}þ| ìõ›õ¬ ô …°…̂ú| �ý»ñù†¬ ô ̈~ì†–| æ²ï|.

|

Þéýú| ¬…ð»œõü†ó| Þ†°ºñ†¶þ€ Þ†°ºñ†¶þ| …°º~ ô ¬Þ}±ÿ€ …ÎÃ†ÿ| øý‰•| Îéíþ| ¬…ð»ã†øù†€ ¾ñÏ}ã±…ó€ ì¥ÛÛ†ó| ô  �µôø»ã±…ó| Þú| ¬° ²ìýñú

�éýí± ô °º}ú|ø†ÿ| ô…‹·}ú| ÖÏ†èý•| ìþ|Þññ~ ìþ|{õ…ðñ~ ‹† {ßíýê| Ö±ï| ÎÃõü•| …ðœíò| �éýí± …ü±…ó|  ‹ú| ÎÃõü•| …üò| …ðœíò| ¬°„ì~û| ô …² ì³…ü†ÿ| „ó|

‹ù±û|ìñ~ ºõð~.|

|
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�èØ| - ì»©¿�	:|

ð†ï:|ð†ï| ̈†ðõ…¬âþ:|ð†ï| �~°:|ºí†°û| ºñ†¶ñ†ìú:|{†°üª| {õè~:|

ì¥ê| ¾~ô°:|


| � ôÂÏý�| ºÓéþ:|

ÎÃõ øý‰•| Îéíþ|º†Òê| ¬° ¾ñ†üÐ|¬…ð»œõ:     Þ†°ºñ†¶þ                        Þ†°ºñ†¶þ  …°º~                       ¬Þ}±…|

¶†ü± ì»†Òê:|ì¥ê| …º}Ó†ë:|

�| � ì~�°á| {¥¿ýéþ:|

Ö±ï| ¬°̈õ…¶•| ÎÃõü•| ¬° …ðœíò| Îéõï| ô ìùñ~¶þ| �éýí± …ü±…ó|

)…ðœíò| �éýí± …ü±…ó(|

ºí†°û| ÷Œ•| 02101 ƒ {†‡¶ý̧| 6731|

¶�ë| �̈¯| °º}ú| {¥¿ýéþ| ºù±| Þ»õ°| ð�ï| ¬�ð»ã�û| ü� ìõö|¶·ú| ì~°á| °¬üØ|

¬ � {Ï~�¬ �ð}»�°�	| Îéíþ ô {¥ÛýÛ�{þ:ìÛ�èú:Þ}�
:|

û| - ²ìýñú| {©¿¿þ:|

ô � ð»�ðþ| Þ�ìê| �·}þ:|

Þ»õ°:|…¶}†ó:|ºù±:|

¾ñ~ôÝ| �·}þ:|Þ~�·}þ:|{é×ò:|¬ô°ðã†°:|�ý†ï|ðã†°:|

…üñœ†ð�|                                                                           ‹† ÚŒõë| …¶†¶ñ†ìú| …ðœíò| �éýí± …ü±…ó| ô …°¶†ë| ì~…°á| æ²ï| ô {†‡üý~ ¾¥•| ì±…{� ü†¬ º~û

¬° Ö±ï|  ‹†æ| {Û†Â†ÿ| ÎÃõü•| ¬° …ðœíò| °… ¬…°ï.|

{†°üª| ô …ìÃ†Š|

ì~…°á| æ²ï| ‹±…ÿ| ÎÃõü•| ¬° …ðœíò| �éýí± …ü±…ó|

1 ƒƒƒƒ  …Îçï| …¶†ìþ| 2 ð×± ìÏ±Ù| Îéíþ|€

2 ƒƒƒƒ Ö}õÞ�þ| „̈±üò| ì~°á| {¥¿ýéþ| øí±…û| ‹† âõ…øþ| …º}Ó†ë| ‹ú| Þ†°|€

3 ƒƒƒƒ ¬ô ÚÇÏú| Îß̧| 4*3|€

4 ƒƒƒƒ  Þ�þ| Þ†°–| ¬…ð»œõüþ| )‹±…ÿ| ¬…ð»œõü†ó(| ô

5 ƒƒƒƒ Öý¼| ìŒéÔ| ¤Ü| ÎÃõü•| ÆŒÜ| ›~ôë| ²ü± ô…°ü³ º~û  ‹ú| ¤·†Ž| 5712 ð³¬ ‹†ðà| ìéþ| …ü±…ó€| ºÏŒú| ðõºý±ô…ó€ | Þ~ 118 {ù±…ó|.

ìŒéÔ| )°ü†ë(| Îñõ…ó| °¬üØ|

000,03| ¬…ð»œõü†ó| 1|

000,001| …º©†Á| ¤ÛýÛþ| 2|

000,003| ¾ñ†üÐ| ÞõŸà| 3|

000,000,1| ¾ñ†üÐ| ‹³°å| ô ìõö|¶·†–| 4|

ð»†ðþ: {ù±…ó€ ÂéÐ ›ñõ‹þ ìý~…ó ôèýÏ¿±€ …‹}~…ÿ ‹éõ…° Þ»†ô°²€ �ç|á 61€ ÆŒÛú Ÿù†°ï€ ¾ñ~ôÝ �·}þ 8756/55141€ {é×ò: 3337198€ 7383988€

9-8858198€ ¬ô°ðã†° : 3337198€ �ý†ï| ðã†° : ri.gro.ippi@SPI€ ð»†ðþ …üñ}±ð• : ri.gro.spi.www
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°…øñí†ÿ {~ôüò ìÛ†èú

…² ì}©¿¿†ó ô �µôø»ã±…ó â±…ìþ ¬Îõ– ìþ ºõ¬ {† ìÛ†èú ø†ÿ {¥ÛýÛþ {†²û ̈õ¬ °… ¬° ²ìýñú Îéõï ô Öñ†ô°ÿ �éýí± ìÇ†‹Ü ‹† …üò

°…øñí† {~ôüò ô ‹ú ¬Ö}± ìœéú ‹ú ð»†ðþ ²ü± …°¶†ë Þññ~:

ìÛ†èú|ø†ÿ {¥ÛýÛþ …°¶†èþ ‹ú ìœéú Îéõï ô {ßñõèõÿ́ �éýí± ðŒ†ü~ øí³ì†ó ‹ú ›†ÿ ¬üã±ÿ ‹±…ÿ Ÿ†’ Ö±¶}†¬û º~û ü† ÚŒç ‹ú Ÿ†’

°¶ý~û ‹†º~ ô �̧ …² �̄ü±½ ¬° …üò ìœéú ‹~ôó ìõ…ÖÛ• ð†º± ‹ú ²‹†ó ¬üã±ÿ ìñ}»± ð»õ¬. 

1- ì}ò ìÛ†èú

1-1- ì}ò ìÛ†èú ‹†ü~ ¬° ‹±ð†ìú droW{†ü‘ ºõ¬. droW ‹ß†°â±Ö}ú º~û ìþ {õ…ð~ 79€ 0002 ü† PX‹†º~.

1-2- ì}ò {†ü‘ º~û °ôÿ ¬ü·ß• ü† DC‹ú øí±…û ¶ú ð·©ú …² ìÛ†èú )üà ð·©ú …¾éþ øí±…û ‹† Îß·ù†ÿ …¾éþ ô ¬ô ð·©ú Þ�þ(

°ôÿ Þ†Ò̄ 4A‹ú ºßê üà °ô …°¶†ë ºõ¬.

øý�� {¥±ü±üú ì�éú {±�ý¦ ìþ|¬ø~ {� ìÛ�æ|	� Îß·ù� ô �ºß�ë �ó °� �ú ºßê �èß}±ôðýßþ
�² Æ±üÜlliiaammee¬°ü�Ö� Þñ~.

1-3- ¤†ºýú|ø† …² ø± Æ±Ù mc 5/2  ‹†º~ ô …² Öõð• ì}õ¶È ‹† Ö†¾éú ¶Ç±ø†ÿ üà ¬° ìý†ó ‹±…ÿ {†ü‘ …¶}×†¬û ºõ¬.

1-4- ì}ò ìÛ†èú ‹†ü~ º†ìê ‹©»ù†ÿ ²ü± ‹†º~:

- Îñõ…ó Ö†°¶þ ô …ðãéý·þ ìÛ†èú ¤~…Þ±̃ ¬° 21 ô…́û Þõ{†û ô âõü†€

- ð†ï Þ†ìê€ ì¥ê …ðœ†ï {¥ÛýÜ ô ð»†ðþ ðõü·ñ~â†ó ìÛ†èú ¬° üà ¾×¥ú ›~…â†ðú „ô°¬û ºõ¬. ¬° Âíò€ ºí†°û {é×ò€ ¬ô°ðã†° ô

�ý†ï|ðã†° ìõèØ Îù~û ¬…° ìß†{Œ†– ðý³ ®Þ± â±¬¬.

- Ÿßý~û Ö†°¶þ ô …ðãéý·þ ìÛ†èú ¤~…Þ±̃ {† 002 ô…́û€

- 5 ô…́û Þéý~ÿ ‹ú Ö†°¶þ ô …ðãéý·þ€

- ‹©»ù†ÿ …¾éþ ì}ò Þú ‹ú {±{ý� º†ìê: ìÛ~ìú€ {œ±‹þ )ìõ…¬€ ¬¶}ã†øù†€ °ôºù†(€ ð}†ü� ô ‹¥™€ ð}ýœú âý±ÿ€ Ú~°¬…ðþ ô ì±…›Ð

…¶•. ìÛ†èú ðŒ†ü~ …² 51 ¾×¥ú ìœéú {œ†ô² Þñ~.

1-5- Ÿñ†ð¡ú ‹±…ÿ ô…́û|…ÿ ìÏ†¬ë Ö†°¶þ �ý»ñù†¬ ºõ¬€ ô…́û …ðãéý·þ ¬° �±…ð}³ ô ¬° ‹±…‹± ìÏ†¬ë Ö†°¶þ ¬° ð©·}ýò ìõ°¬ Þ†°‹±¬ „ó

„ô°¬û ºõ¬. �ý»ñù†¬ ìþ|ºõ¬ ‹ú ô…́û ð†ìú �éýí± Þú ¬° „̈±üò ºí†°û ø± ¶†ë …² ìœéú Îéõï ô {ßñõèõÿ́ �éýí± ‹ú Ÿ†’ ìþ °¶~ ì±…›Ïú ºõ¬.

1-6- ºí†°û ì±…›Ð ìõ°¬ …¶}×†¬û ‹ú {±{ý� ô ¬° Þñ†° ì}ò ì±‹õÉ ¬° ¬…̈ê Þ±ôºú „ô°¬û ºõ¬.

1-7- …² ¶ý·}î ô…¤~ø†ÿ ‹ýò …èíééþ IS¬° ¶±…¶± ìÛ†èú …¶}×†¬û ºõ¬.

1-8- {í†ï ðí†¬ø† ô Îçì}ù†ÿ …̈}¿†°ÿ Þú ‹±…ÿ ð»†ó ¬…¬ó ì}Óý±ø†€ ÷†‹}ù†€ ìÛ†¬ü±€ ̈õ…Á ô Òý±û …¶}×†¬û ìþ ºõ¬ ‹†ü~ ¬° ð©·}ýò

ìõ°¬ Þ†°‹±¬ {õÂý¦ ¬…¬û ºõð~.

2- ›~ôèù† ô ºßéù†

2-1- ›~ôèù† ô ºßéù† ‹†ü~ ‹ú {±{ý� ºí†°û â̄…°ÿ ô ¬° ì}ò ®Þ± â±¬¬ ô ¬° �†ü†ó ìÛ†èú ¬° ¾×¥†– ›~…â†ðú „ô°¬û ºõ¬.

2-2- {í†ï ìÛ†¬ü± ¬° ›~ôèù† ‹†ü~ ¬…°…ÿ ô…¤~ ‹†ºñ~ ô ìõ…°¬ÿ Þú ðý†² ‹ú {õÂý¦ ¬…°¬ �̧ …² Îçì}ã¯…°ÿ ‹ú ºßê �†ðõü̧ ¬° ²ü±

›~ôë „ô°¬û ºõ¬.

2-3- ìÛ†¬ü± ìõ°¬ …¶}×†¬û ¬° Þñ†°ðõü̧ ºßê ‹†ü~ ¬…°…ÿ ô…¤~ ‹†ºñ~ ô {õÂý¦ ðíõ¬…°ø† ¬° ºßê „ô°¬û ºõ¬.

{ù±…ó€ ìœéú Îéõï ô {ßñõèõÿ́ �éýí±€ ¾ñ~ôÝ �·}þ 8756/55141€ ¬Þ}± ¤íý~ ìý±²…¬û )ì~ü± ì·‰õë(



65 ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 4831 

2-4- {í†ï ›~ôèù† ô ºßéù† ‹†ü~ ‹ú {±{ý� ¬…°…ÿ ‹†æðõü̧ ô ²ü± ðõü̧ ‹†ºñ~.

2-5- ®Þ± ì±…›Ð ¬° …ð}ù†ÿ {õÂý¦ ºßê ü† ›~ôë ¬° ¾õ°{þ Þú Þ†° ̈õ¬ ðõü·ñ~û ðŒ†º~€ Â±ô°ÿ …¶•.

2-6- Îß·ù† ‹†ü~ ¬…°…ÿ noituloseR{Û±üŒþ ipd003  ‹†ºñ~ ô ‹† Ö±ì•GEPJ€PMB€FIT„ô°¬û ºõð~.

3- ìÏ†¬æ–

3-1- ìÏ†¬æ– °ü†Âþ ô ô…Þñ»ù†ÿ ºýíý†üþ ‹ú {±{ý� ¬° ì}ò ºí†°û â̄…°ÿ ºõð~.

3-2- ìß†ðý·íù† Þú º†ìê Ÿñ~ ô…Þñ¼ ºýíý†üþ …¶• ‹† Îñõ…ó Æ±§ „ô°¬û ºõ¬ ô ¬° ¾õ°– {Ï~¬ ºí†°û â̄…°ÿ â±¬¬.

4- ì±…›Ð
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Manufacture of Magneto-rheological Actuator Based on Silicon Rubber
S.A. Motazedi, M. Kokabi and M.H.N. Famili
Polymer Engineering Group, Faculty of Engineering, Tarbiat Modarres University, P.O. Box: 14115/143,
Tehran, I.R. Iran
Actuators and sensors are the main components of a robot. Although the production of magneto-rheological actua-
tors based on Newtonian fluids is commercially developed, yet it still suffers from the sedimentation of magnetic par-
ticles under stagnation or time duration condition. Polymeric gels more or less combat these problems, but they have
some limitations mainly lacking mechanical strength. The use of polymeric elastomers eliminates both of these faults
and provides the potential for manufacturing a practical actuator with reasonable mechanical strength without any
sedimentation of magnetic particles. Recently, these properties have generated some interests in performing research
works on polymeric elastomer actuator. In this work, a magneto-rheological actuator based on silicon rubber con-
taining NdFeB magnetic particles is invented and the effect of important parameters such as magnetic particles load-
ing and intensity of magnetic field on actuator behavior with constant geometry is investigated. The results show that
the sample containing 25phr magnetic powders is in closest agreement with the theoretical estimations. 

37-43

Investigation on Crystallinity Changes of Amine - treated Polyester Fibers Using XRD and FTIR
M. Youssefi and S. Borhani
Department of Textile Engineering, Isfahan University of Technology, Postal Code:84156/83111, Isfahan, I.R. Iran
There are different chemicals that can be used to modify the properties of polyester (PET) fibers. Among these chem-
icals amines are also employed to study the structure of PET fibers. In this research the structure of methylamine-
treated of partially oriented (POY) and fully oriented (FOY) PET filaments was investigated using X-ray diffraction
and infrared spectroscopy. X-ray diffraction patterns show the differences in crystallinity and crystallite orientation
of treated polyester filaments very well. In short aminolysis duration times, the reaction takes place in amorphous
regions and crystallinity increases to a small extent, but as aminolysis duration time increases so does the crystallinity
with a higher rate. Generally, it can be concluded that aminolysis treatment increases the crystallinity index, crys-
talline order index and longer treatment times leading to a higher crystallite size of PET filaments.

45-51

Effect of Formulation on Mechanical Properties and Oil Resistance of NBR Compounds
T. Darestani Farahani, G.R. Bakhshandeh and M. Zahmaty
Rubber Processing and Engineering Group, Processing Faculty, Iran Polymer and Petrochemical Institute,
P.O.Box:14965/115, Tehran, I. R. Iran
NBR Compounds with different formulations (filler, oil and other additives) were prepared and compression mould-
ed at 160oC. The effect of formulation on the mechanical properties, oil resistance and oil sorption mechanism in
motor oil for 72 h at 150oC were investigated. In this research we sought to design a formulation based on NBR for
automotive applications. The  result show that using a blend of silica and carbon black is better than a silica or car-
bon black alone to achieve optimum mechanical properties and oil resistance. NBR Vulcanizates containing mineral
aromatic oil have better mechanical properties and oil resistance than vulcanizates containing dioctyl phthalate.
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production of polyacrylonitrile / polyaniline blends a bench scale wet spinning apparatus has been set up. Fibers from
polyacrylonitrile and polyaniline of various blends ratios are produced. Some physical and electrical resistance of
these filaments are examined. The treshhold limit for conductance in the blend was 0.16% of polyaniline. The high-
er concentration of polyaniline enhances the conductivity at the expense of the mechanical properties. The physical
and mechanical behaviors of the filaments are discussed.

9-17

Synthesis and Characterization of Hybrid Organic-inorganic Nanocomposite Coatings Based on
Tetramethoxysilane and Epoxy Resin by Sol - gel Method
N.Farhadyar1, A. Rahimi2 and A. Ershad Langroudi3

1. Department of Chemistry, Islamic Azad University, P.O. Box: 19585/936, Tehran, I.R. Iran
Iran Polymer and Petrochemical Institute, 2. Department of Polymer Science and Catalysts, Faculty of Science,
3. Department of Color, Resin and Surface Coatings, Faculty of Processing, P.O. Box: 14965/115, Tehran, I. R. Iran
Inorganic-organic hybrid (nanocomposite) coatings has found many applications, due to good mechanical, anti - abra-
sive and anti-corrosion properties. These hybrids are considered appropriate alternatives to chromated coatings for
protection of aluminum surface, because they exhibit good adhesion properties for metal surfaces, resistance to cor-
rosion and abration and thermal stability. These coatings consist of interpenetrating organic-inorganic networks.
Inorganic phase consists of tetramethoxysilane (TMOS) and organic phase consists of epoxy resin and aromatic
amine curing agent. This inorganic-organic hybrid is formed by sol-gel process. In this work, the hybrid was coated
on the 1050 aluminum alloy substrate by dip coating method, and then the reaction between the inorganic-organic
hybrid and substrate, and formation of C-O-Si bonds have been characterized by FTIR and ATR.Thermal stability of
coatings were studied by thermal gravimetric analysis and simultaneous thermal analysis. The distribution of inor-
ganic particles in these hybrid coatings has been studied by scanning electron microscopy. The range of particle size
was measured as 20-100 nm. The transparency of the film was confirmed by UV-visible. The adhesion strength of
these hybrid coatings was observed by cross-cut and corrosion resistance by salt spray method and moisture test.

19-27

Natural and Synthetic Polymers Effect on Rate of Granulation in UASB System
H. Ganjidoust and B. Ayati
Environmental Group, Civil Engineering Department, Faculty of Engineering, Tarbiat Modarres University,
P.O.Box:14155/4838, Tehran, I.R. Iran
In recent years, the uses of polymers have been extended in different parts of water and wastewater treatment plants
and every year millions of dollars are paied for their improvement. In wastewater treatment polymers are used main-
ly on coagulation-flocculation, filtration and sludge dewatering steps. The use of polymers in rapid granulation is one
of the new fields. The purpose of this study was to investigate the effect of three polymers including chitosan, HE
and PEI on granulation considering their dosage and efficiency on wood fiber wastewater treatment using UASB in
lab-scale. In order to examine the polymer effects on granulation, equal concentration of chitosan, HE and PEI were
added to a definite volume of anaerobic sludge. The results indicated that HE produced more granules that were also
larger, denser and more definite as compared to other polymers used in this study. It has also been observed that the
supernatant liquid is clearer. But, by increasing chitosan concentration the granules become bigger. After 8 months
of study, the COD removal efficiency has been increased from 50% to over 90%. This means that after granule for-
mation and system adaptation to industrial wastewater, UASB can treat the wastewater with the organic loading rate
of 1 to 10 kg/m3d.
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ABSTRACTS

Intermolecular Forces and Interaction in NBR, SBR, EPDM and NR Elastomers and their Use in the Study of
Apparent Viscosity of SBR/NR Blends
M. A. Semsarzadeh and Z. Hashemi
Polymer Engineering Group, Faculty of Engineering, Tarbiat Modarres University, P.O.Box:14115/143,
Tehran, I. R. Iran
Intermolecular forces of elastomers of NBR, SBR and NR and their important use in the study of the physical prop-
erties and specially the apparent viscosity of SBR/NR elastomers have not been reported. In this study, the suggest-
ed interaction forces, adhesion energy, cohesion and solubility in the mixing of elastomers, and thermodynamics,
interfacial relations and layer thickness in SBR / NR, EPPM/NBR are studied and compared. The weight percent of
SBR/NR is used to calculate and comparison is made with viscosity from different speeds.
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Electrically Conductive Fibers of Polyaniline and Polyacrylonitrile Blend
M. Nouri1, M. Haghighat Kish2 and A.A. Entezami3

1. Department of Textile Engineering, Faculty of Engineering, Gilan University,  P.O. Box:3756, Rasht, I.R. Iran
2. Department of Textile Engineering, Amir Kabir University of Technology,  P.O. Box:15875/4413, Tehran,
I.R. Iran
3. Faculty of Chemistry, Tabriz University, Postal Code:51664, Tabriz, I.R. Iran
The utility of conjugated conductive polymers, having a combination of properties between metals and plastics
depend on their potentialities in a number of growing technologies. Considering the properties of the conductive poly-
mers and a spinnable polymers, polyaniline and polyacrylonitrile have been employed for wet spinning. For filament
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