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GB AuP×Bkû Aq ìlë|øBÿ ÒýpgÇþ AðXBï yl. oô} ÞBo:84 ÚÇÏú ìpÕ ìBkoâõyPþ( uõüú ÞBJ 005) Gú ¾õoR Að×pAkÿ koÚ×w|øBÿ âBèõAðýrû ÚpAo
âpÖPñl. ìpÕ|øB ìlR 3 ø×Pú WùQ Ohéýú mgBüp@øò OÓnüú ylðl. ko26 ø×Pãþ, ìpÕ|øB Gú ¾õoR O¿BkÖþ Gú 4 OýíBo(|mpp28 ,76,25 ,73 | @øò)
GB 4 OßpAoAgP¿BÁ üBÖPñl. ôqó Gló, Oõèýl Ohî|ìpÕ ôôqó Ohî|ìpÕ koÆõë 6 ø×Pú @qìBü{ AðlAqû| âýpÿ ylðl. ðPBüY:GpAuBx ðPBüY cB¾ê Aq ìlë|
gÈ yßvPú ìýrAó ðýBq @øò GpAÿ ¾×BR upAðú Oõèýl Ohî|ìpÕ, ôqó Ohî ìpÕ, ôqó Oõkû Ohî|ìpÕ, ìýrAó @øò ÞHl, upï, ìÓrAuPhõAó, ÆdBë ôOhî
ìpÕ Gú OpOýI |mpp56, 26, 45, 27, 75, 36 ô46 Gõk. @øò ìõok ðýBq Gp@ôok ylû GB AuP×Bkû Aq ìlë èõWvPýà GpAÿ ¾×BR ìýrAó @øò ÞHl, ÆdBë,
upï gõó ôìÓrAuPhõAó Gú OpOýI mpp66, 35, 921 ô85 Gõk. ìlë ðíBüþ ìýrAó ðýBq @øò oA GpAÿ ¾×BR ôqó Ohî|ìpÕ, ìýrAó @øò ÞHl, ÆdBë,
upï gõó ôìÓrAuPhõAó Gú OpOýI |mpp26, 69, 07, 37 ô111 Gp@ôok Þpk. GpAuBx ìlë OBGÏýQ koWú kôðýrìýrAó ðýBq @øò GpAÿ ¾×BR upAðú Oõèýl
Ohî|ìpÕ, ôqó Ohî ìpÕ, ìýrAó @øò ÞHl, upï, ìÓrAuPhõAó, ÆdBë ôOhî ìpÕ Gú OpOýI |mpp 56,66,17,022,15,07 ô26 Gõk. koìýBó 4 ìlë
ìõok AuP×Bkû, GB OõWú Gú KBüýò Gõkó ôAoüBðw Gýò ðýBqøBÿ Gp@ôokÿ, ìlë gÈ yßvPú Gp@ôok kÚýÜ|Opÿ Aq ðýBq @øò kAyQ. ðPýXú| âýpÿ ðùBüþ:ðýBq
@øò koìpÕ|øBÿ ìBkoâõyPþ koAôAgpkôoû Oõèýl Gý{ Aq ìýrAó Oõ¾ýú ylû (oAøñíBÿ Kpôo} ÞBJ 005, mpp 55) AuQ.
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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
@øò üßþ AqìõAk ìÏlðþ Âpôoÿ GpAÿ oyl GvýBoÿ AqìõWõkAR AuQ. qüpA
GƒvƒýƒBoÿ AqÖƒÏBèýQ|øBÿ GýõyýíýBüþ ÆHýÏþ uéõèþ ðýBqìñl ôWõk @øò
ìƒþ|GƒByƒñƒl. ÖƒÏƒBèƒýƒQ|øƒBÿ GƒýƒõyƒýƒíƒýƒBüƒþ @øò yBìê AðPÛBë AèßPpôó
(uƒýƒPƒõÞpôï|øB, KpôOEýò|øBÿ @øò–âõâpk), WBGXBüþ ìõèßõë AÞvýtó
(ÞƒBOƒBæqøƒB, KƒpôAÞƒvƒýƒlAqøƒB), mgƒýpû ô ðãùlAoÿ AÞvýtó (ìýõâéõGýò,
øíõâéõGýò), ìPBGõèývî KõoÖpüò, uñPrÞçsó, ÖÏBèýQ âpAðõèvýQ|øB ô
èƒíƒ×ƒõuýQ|øB ,@ðBGõèývî ô ÞBOBGõèývî ðõoôOpAðvíýPpøB ìþ|GByl (51).
øí̀ñýò @øò koOõèýl AèýãõkðloôuýQ Þú GpAÿ Oõèýl ô ðãùlAoÿ ìýéýò
ko|SNC| Âpôoÿ AuQ ðÛ{ kAok (42,22). ÞíHõk @øò kokoWú Aôë oôÿ
@ðrüî|øBÿ cBôÿ @øò OBCSýpìþ| ânAok. GpAÿ ìTBë @ÞõðýPBqGú oAcPþ cPþ GB
ÞíHõk ìçüî @øò Þî ìþ|yõk. AìB uýPõÞpôï AÞvýlAqô ÞBOBæqcvBuýQ
ÞƒíƒPpÿ oA ðzBó ìþ|køñl. øí̀ñýò ÞíHõk @øò  GBÎU ÞBø{ Îíéßpk
Oƒõèƒýƒl ìƒþ|yƒõk. Aüƒò ÞƒBøƒ{ koÎƒíéßpk ìþ|OõAðl ðByþ AqOÓýýpuñPr
kôKBìýò  GByl ô ko¾õoOþ Þú øp̂ú upüÐ|Op@øò koAgPýBokAï ÚpAoðãýpk,
Aüò Aìpìþ|OõAðl GpâzQ ðBKnüpyõk (23). sivaDô øíßBoAó kouBë 2691
ðzBó kAkðl ôWõk @øò GpAÿ oyl WõWú|øBÿ âõyPþ ìõok ðýBqAuQ. Aüò
ìdÛÛýò ìzBølû Þpkðl WõWú|øBÿ âõyPþ Þú Wýpû cBôÿ mpp91 @øò
AuƒP×Bkû ìþ| Þpkðl ÞBø{ ôqó, ÞBø{ ÖÏBèýQ uõÞvýñýà køýloôsðBq

ÚéHƒþ, ÞƒBøƒ{ ÖƒpüPýƒò ÞHƒl, ÞƒBø{ øíBOõÞpüQ ô øíõâéõGýò oA ðzBó
kAkðƒl. AqÎçDƒî ÞíHƒõk @øò Îçôû GpÞî|gõðþ ìþ|OõAó ÞBø{ AÖrAü{
ôqó, Gƒþ|cBèþ, ÞBø{ AyPùB ô ÞBø{ ìÛBôìQ koGpAGpÎ×õðQ oA ðBï Gpk
(51). ìýrAó @øò ìõWõk koOhî ìpÕ ôAGvPú Gú ìýrAó @øò ìõWõk koWýpû
ìpÕ|øBÿ ìBkoìþ|GByl (81). ÞíHõk @øò mgýpû ylû koOhî|ìpÕ ìõWI
ÞBø{ oyl Wñýò ô ìpå koAôAgpkôoû AðßõGBuýõó ìþ|yõk. üßþ AqÎçDî
Oé×ƒBR Wñýñƒþ ðƒByƒþ AqÞíHƒõk @øƒò, Gƒroå yƒló ÚéƒI AuQ (62). ko
cýõAðBR GBèÔ ÞíHõk @øò GBÎU ¾lìú Gú ÊpÖýQ Öýrüßþ Gló ô AüXBk OI
ìþ|yõk. AqAüò oô GpAÿ ÞBø{ ASpAR ðB ìÇéõJ ÞíHõk @øò oôÿ ìpÕ|øBÿ
ìƒBkoâõyPþ ô WõWú||øBÿ cB¾ê Aq@ðùB, æqï AuQ ìýrAó @øò koWýpû
ìpÕ|øBÿ ìBkoâõyPþ ìPñBuI GB ðýBqGByl. AqÆpÙ küãpôWõk @øò Gý{
AqðýBqkouÇe gõó uíþ ìþ|GByl, qüpA @øò ìþ|OõAðl GB AÞvýtó ôAÞñ{
kAkû ô Oõèýl uõKpAÞvýl, KpAÞvýl øýloôsó ô oAküßBë|øBÿ øýloôÞvýê
Þñl Þú GpAÿ uéõë uíþ øvPñl (01). ìBqAk @øò kogõó ìþ|OõAðl koOíBï
uéƒõë|øƒBÿ Gƒló Gƒú g¿ƒõÁ kouéƒõë|øƒBÿ ÞHƒlÿ ô Gƒú ìÛlAoÞíPpko
uéƒõë|øƒBÿ oOýßõ@ðlôOéýBë ìÓrAuPhõAó ouõJ | Þñl (12). |dlaboeD| ô |
mejhevlE|kouƒBë 5391 AÎçï Þƒpkðl uÇe mpp0054 GpAÿ WõWú|øBÿ
âõyPþ uíþ Gõkû ô GBÎU GpôqoüßPrko@ðùB ìþ|yõk.

GƒB OƒõWƒú Gƒú ìƒÇƒBèƒI â×Pƒú ylû ô ðHõk OdÛýÜ WBìÐ oôÿ ðýBq@øò
ìpÕ|øBÿ ìBkoâõyPþ, Aüò OdÛýÜ GB ølÙ OÏýýò ðýBq@øò ìpÕ|øBÿ ìBko
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âõyPþ koAôAgpkôoû Oõèýl GB AuP×Bkû Aqìlë|øBÿ ÒýpgÇþ AðXBï yl.

ìõAk ôoô}| ÞBo
@qìƒBüƒ{ AqOƒýƒpOƒB yƒùpüõouBë 1931 koìroÎú @ìõqyþ– Ktôøzþ

Kpküw ÞzBôoqÿ ô ìñBGÐ ÆHýÏþ kAðzãBû OùpAó AWpA âpkül. Aüò @qìBü{
oôÿ 84 ÚÇÏú ìpÕ ìBkoâõyPþ (uõüú ÞBJ 005 ) Aquò 95 OB 86 ø×Pãþ
AðXBï yl. kouò 95 ø×Pãþ ìpÕ|øB Kw Aqôqó| Þzþ Gú ¾õoR Að×pAkÿ ko
kAgê Ú×w|øBÿ âBèõAðýrû (ÎíÜ mC83 |× ÎpÅ mC03 |× |AoO×BÑ mC54)
ÚƒpAoâƒpÖƒPƒñƒl. @qìƒBüƒ{ Gƒú ¾ƒõoR Æƒpf ÞƒBìê O¿BkÖþ Gõk. OýíBoøBÿ
@qìBüzþ yBìê 4 uÇe @øò (mpp28,76,25,73 @øò) GB 4 OßpAoô 3 ÚÇÏú
ìƒpÕ ìƒBkoâƒõyPþ koøpOßpAoGõkðl. OpÞýI Wýpû|øB ko(Wlôë 1) @ìlû
AuƒQ. ìƒpÕ|øƒB OƒB uƒò 26 ø×Pãþ WùQ Ohéýú mgBüp@øò GB Wýpû ðýíú
gBèÀ cBôÿ mpp73 @øò, gk/lack|0862 Aðpsÿ ô 7/31%  KpôOEýò gBï
OÓnüú ylðl. koKBüBó uò 26 ø×Pãþ kôGBoû ìpÕ|øB ôqó ylû ô GpAuBx
ôqó kokAgê OýíBo|øB ÚpAoâpÖPñl. ìýrAó @øò @J @yBìýlðþ L/gm86/14
@øò Gõk Þú Gú ôuýéú kuPãBû KõæoôâpAÖþ (ìlë mhorteM   797 AV|)
AðlAqû âýpÿ yl. GpðBìú ðõoÿ kokôoû @qìBüzþ yBìê 61 uBÎQ oôyñBüþ ô
8 uBÎQ OBoüßþ Gõk. koAüò @qìBü{ Aq@Ghõoÿ ðBôkAðþ ô kAðhõoÿ OpAÙ
Að×pAkÿ AuP×Bkû yl. GpAÿ ÞBø{ AcPíBë ôoôk @øò AqìñBGÏþ gBoZ Aq
Wýpû @qìBüzþ Wñw @Ghõoÿ|øB ô kAðhõoÿ|øB AqðõÑ KçuPýßþ AðPhBJ
ylðl. koÆõë kôoû @qìBü{ ìýrAó Oõèýl ô ôqó Ohî|ìpÕ Gú ¾õoR oôqAðú
AðƒlAqû| âýpÿ ô koKBüBó kôoû @qìBü{ ðýrôqó Oõkû Ohî|ìpÕ ìdBuHú yl.
gƒõó| âƒýpÿ koAGPlA ô AðPùBÿ @qìBü{ Aqôoül GBë ìpÕ|øB AðXBï yl. gõó
âpÖPú ylû WùQ WlA Þpkó upï Gú èõèú @qìBü{ ìñPÛê yl. WùQ WlA
Þƒpkó uƒpï ðƒíƒõðƒú|øƒB Gƒú ìƒlR 41 kÚƒýƒÛƒú GƒB upÎQ 0053 kôokokÚýÛú
uBðPpü×ýõsylðl. GpAÿ @ðBèýr@øò upï Aqoô} oðä uñXþ ô AqkuPãBû
AuLßPpôÖPõìPpAOõìBOýà (AæürA KéýQ oüloyíBoû ìlë 392952) AuP×Bkû
yƒl. ôqó KƒõuƒPƒú ô qokû øƒpkô øƒ×ƒPú AðlAqû| âýpÿ ô ko¾l KõuPú ô qokû
ìdBuHú yl. ôAcl|øBô, @qìBü{ Þý×ýQ KõuPú ô ìÛBôìQ KõuPú koKBüBó
kôoû @qìBü{ AðlAqû| âýpÿ yl. ||

ìÛBôìQ yßvPò KõuPú Gú ôuýéú AðlAqû| âýpðýpôÿ KõuPú Ohî|ìpÕ
(AüƒñƒvPpôó yíBoû ìlë 3211|R|55) ô ÂhBìQ KõuPú Gú ôuýéú kuPãBû
|)1601 retemohce latreppuw(  65-D hcstueD lrak| AðlAqû| âýpÿ yl.
ko86 ø×Pãþ, 2 ÚÇÏú ìpÕ AqøpOßpAoGB Gpüló âpkó, ÞzPBoô ¾×BR æyú
AðƒlAqû| âƒýƒpÿ yƒl. ÞƒHƒl, ÚéƒI, ÆƒdBë ô AuPhõAó koyQ|ðþ KBÿ oAuQ
ìƒpÕ|øB GpAÿ AðlAqû| âýpÿ ìýrAó @øò ìÓrAuPhõAó kokìBÿ |C°|02– Öpür
yƒlðƒl. ìƒýƒrAó @øƒò ÞƒHƒl, ÆƒdƒBë, ìÓrAuPhõAó ô Ohî ìpÕ Gú ôuýéú
AuLßPpôÖPõìPpWnJ AOíþ AðlAqû âýpÿ yl (52). ||

Aüƒò @qìƒBüƒ{ koÚƒBèƒI Æƒpf ÞBìê O¿BkÖþ GB 4 OýíBoko4 OßpAoô 3
ìzBølû koøpOßpAoAðXBï yl. OXrüú ô Odéýê @ìBoÿ GB AuP×Bkû Aqìlë

Îíõìþ gÇþ ðpï|AÖrAo|SAS| ô oôüú |MLG| AðXBï ô GpAÿ ìÛBüvú ìýBðãýò Aq
@qìõó ̂ñl kAìñú|Aÿ kAðßò AuP×Bkû yl.

koAüƒƒò @qìƒƒBüƒ{ GƒpAÿ OÏýýƒò ðýƒBq@øƒò Aqoô}|øƒBÿ OƒBGÏýƒQ gÈ
yßvPú, OBGÏýQ koWú kô, ðíBüþ||ô èõWvPýà AuP×Bkû yl.

)RLX-R( U+L=Y|  :ìlë gÈ yßvPú GB üà yýI|
koAüò ìÏBkèú|Y| ìÏBkë Îíéßpk, |L| ô|R| Gú OpOýI Æõë ô ÎpÅ ðÛÇú

yßvQ ô|R| ìÏBkë ìÛlAoðýBqcýõAó AuQ.|RLX| ÎHBoR AuQ Aq|X||øBÿ
Þõ̂à|OpAq|R| ô |U| yýI gÈ ÚHê AqðÛÇú yßvQ ìþ|GByl. ÆHÜ OÏpüØ
ôÚPþ Þú |R>X|AuQ|RLX-R| ìÏBkë ¾×pAuQ.

)R-x(V+)X-R( U+L=Y:|yßvPú GB kô yýI ìlë gÈ
koAüò ìÏBkèú |Y| ìÏBkë Îíéßpk, |L| ô |R| Gú OpOýI Æõë ô ÎpÅ ðÛÇú

yƒßvQ ô |R| ìÏBkë ìÛlAoðýBqcýõAó AuQ. ÖpAuñXú|øBÿ Aüò oô} Gú
oô} clAÚê ìpGÏBR Gp@ôok ìþ|yõk. ÆHÜ OÏpüØ ôÚPþ Þú  |R>X|AuQ,
|x-R|ìÏBkë ¾×pAuQ ô ôÚPþ  |X|<|R| AuQ, |R-x| ìÏBkë ¾×pAuQ. koAüò
ìÏBkèú |R| ÎpÅ ðÛÇú yßvQ, |L| GpAÿ Aôèýò Gh{ gÈ, |V| ô |U| yýI kô
gÈ AuQ.

]
)d-x(c-

e-1[b+a=Y: ìlë ðíBüþ
koAüƒò ìÏBkèú |Y| ìÏBkë Îíéßpk, |X| uÇe @øò gõoAá, |a| ÎpÅ Aq

ìHlAC üB Îíéßpk GB Wýpû KBüú, |b| clAÞTpAÖrAü{ koðPýXú AÖrôkó @øò, |d|
uÇe @øò Wýpû KBüú ô |C| yýI ìñdñþ AuQ. koAüò oô} ìñdñþ Gú yßê
ðƒíƒBüƒþ Gƒú uíQ ìíBx ìýê ìþ| Þñl. koAüò oô} ìÛlAoìõok ðýBqìBkû
ìÓnÿ ìÏBkë 59%AquÇdþ Þú clAÞTpÎíéßpk oA AüXBk ìþ|ðíBül ÖpÅ
ìþ|yõk. Gú ÎHBoR küãpuÇdþ Aq|X| Þú KBui cýõAó üB |Y| ìÏBkë 5/99%
ìXBðI AuQ ìÏBkë ìÛlAoìõok ðýBqAqìBkû ìÓnÿ ìþ|GByl.

|])xc-([e*|)b/)b-a((+1(/a=Y|: ìlë èõWvPýà
koAüƒò ìÏBkèú |Y| ìÏBkë Îíéßpk,|a| OB |c| ìÛlAoSBGQ, |x| ÒéËQ ìBkû

ìÓnÿ Wýpû AuQ.

ðPBüY
ASp@øò oôÿ ¾×BR Îíéßpkÿ ìpÕ|øBÿ ìBkoâõyPþ koWlôë 2 @ìlû

AuQ. uÇõf @øò oôÿ ôqó Ohî|ìpÕ (160/0<p) OBCSýpìÏñþ|kAoÿ kAyQ.
Gƒú Æõoÿ Þú ôqó Ohî|ìpÕ koìpÕ|øBÿ OÓnüú ylû GB Wýpû cBôÿ uÇe
KƒBüýƒò @øƒò, ÞíPpGõk. ko¾×BR ôqó Gló, ko¾l Oõèýl Ohî ìpÕ, ôqó
Oƒõkû Ohƒî|ìƒpÕ ô uƒpAðƒú Oƒõèýl Ohî|ìpÕ O×BôR ìÏñþ|kAoÿ Gýò OýíBoøB
ìzBølû ðzl. O×BôR ko¾l KõuPú Ohî|ìpÕ ko2 uÇe mpp25 ô 28 @øò
GƒƒB uƒƒÇƒƒempp73 ÒýƒpìÏñƒþ|kAoô kouƒÇƒe mpp76 Gƒú|ÆƒõoìÏñƒþ|kAo
(50/0<p) ÞƒíƒPƒpGƒõk. AÖƒrAüƒ{ uƒÇƒõf @øƒò GƒBÎƒU AÖƒrAüƒ{ ìÏñþ|kAo
AuPdßBï KõuPú Ohî ìpÕ (550/0<p)| yl, ôèþ OBCSýpÿ oôÿ ko¾l qokû,
ÂƒhƒBìƒQ KƒõuPú, AoO×BÑ u×ýlû ô ôAcl|øBô ðlAyQ (Wlôë 3). uÇõf
@øò OBCSýpìÏñþ|kAooôÿ ôqó æyú, ôqó ̂pGþ, ôqó ðvHþ ̂pGþ, ÆdBë,
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ÚéI, ô ÞHl ðlAyPñl(Wlôë 4). AÖrAü{ ìýrAó @øò Wýpû ìõWI AÖrAü{
ìÏñƒþ|kAoìýƒrAó @øƒò ìƒõWƒõk koÞHƒl (50/0<p), uƒpï ô ìÓƒrAuPhõAó

(10/0<p)| yl Þú Aüò AÖrAü{ Gú ¾õoR gÇþ Gõk. ôèþ uÇõf @øò Wýpû
oôÿ ìýrAó @øò qokû Ohî ìpÕ ô ÆdBë OBCSýpìÏñþ|kAoÿ ðlAyQ. ìýrAó
ðƒýƒBqøƒBÿ Gp@ôokÿ ô ìlë|øBÿ ìõok AuP×Bkû GpAÿ OÏýýò ðýBqkoWlôë 6
@ìlû AuQ. ìýrAó Îíéßpk koìÛBGê ìýrAó @øò ì¿pÖþ koyßê|øBÿ 1 OB
4 @ìlû AuQ. GpAuBx ðPBüY Gú kuQ @ìlû Aqìlë| gÈ yßvPú ìýrAó ðýBq
@øò GpAÿ ¾×BR upAðú Oõèýl Ohî|ìpÕ, ko¾l Oõèýl Ohî|ìpÕ, ôqó Ohî
ìpÕ, ôqó Oõkû Ohî ìpÕ, ìýrAó @øò ÞHl, upï, ìÓrAuPhõAó, ÆdBë ô
Ohî ìpÕ Gú OpOýI mpp56, 56, 26, 46, 75, 27, 75, 36 ô 46 Wýpû Gõk.
ìýrAó ðýBqGp@ôokÿ OõuÈ ìlë èõWvPýà GpAÿ ¾×BR ìýrAó @øò ÞHl,
ÆdBë, upï gõó ô ô ìÓrAuPhõAó Gú OpOýI mpp66, 35, 921, ô 85 Gõk. GB
AuP×Bkû Aqìlë ðíBüþ ìýrAó ðýBq@øò oA GpAÿ ¾×BR ôqó Ohî|ìpÕ, ìýrAó
@øò ÞHl, ÆdBë, upï gõó ô ìÓrAuPhõAó Gú OpOýI mpp26, 69, 07, 37
ô 111 Gp@ôok yl. GpAuBx ìlë OBGÏýQ koWú kô ðýrìýrAó ðýBq@øò oA GpAÿ
¾×BR upAðú Oõèýl Ohî|ìpÕ, ko¾l Oõèýl Ohî|ìpÕ, ôqó Ohî ìpÕ, ôqó
Oõkû Ohî ìpÕ, ìýrAó @øò ÞHl, upï, ìÓrAuPhõAó, ÆdBë ô Ohî ìpÕ Gú

ìýrAó @øò Wýpû(mpp)
73| 25 76 28

ìõAk gõoAÞþ
76/05 76/05 76/05 76/05 ðzBuPú moR
06/03 06/03 06/03 06/03 ÞñXBèú uõüB
54/7 2544/7 4044/7 85534/7 uéõèr

15/1 15/1 15/1 15/1 oôÒò moR
59/0 59/0 59/0 59/0 Auýl Öv×püà
52/0 52/0 52/0 52/0 uõè×BR KPBuýî
66/7 66/7 66/7 66/7 Kõko¾lÙ
43/0 43/0 43/0 43/0 ðíà

31/0 31/0 31/0 31/0 ìßíê ìÏlðþ
(1)

30/0 30/0 30/0 30/0 ìßíê ôüPBìýñþ
(2)

33/0 33/0 33/0 33/0 kÿ–Aë–ìPýõðýò
80/0 80/0 80/0 80/0 Aë–OpDõðýò

0 8400/0 6900/0 64410/0 uõè×BR @øò
ìõAkìÓnÿ (ìdBuHú ylû)

0862 0862 0862 0862 Aðpsÿ ÚBGê ìPBGõèývî (gk™lack|)
7/31 7/31 7/31 7/31 KpôOEýò gBï)%(

3 3 3 3 Þévýî)%(

53/0 53/0 53/0 53/0 Öv×pÚBGê kuPpx)%(

51/0 51/0 51/0 51/0 ulüî)%(

57/0 57/0 57/0 |57/0 èýrüò)%(|
5/0 5/0 5/0 |5/0 ìPýõðýò)%(

66/0 66/0 66/0 |66/0 ìPýõðýò+uývPýò)%(

45/0 45/0 45/0 |45/0 OpDõðýò)%(|
88/0 88/0 88/0 |88/0 @osðýò)%(

73 25 76 |28 @øò |)mpp(||

Wlôë 1. OpÞýI ìõAk gõoAÞþ ôìõAk ìÓnÿ Wýpû|øBÿ @qìBüzþ. (1)ìßíê ìÏlðþ ìÛBküpqüpoA koøpÞýéõâpï gõoAá OBCìýò Þpk: ìñãñr( AqìñãñrAÞvýl) gm021, oôÿ( AqAÞvýl oôÿ)
gm011|, ìw ( Aquõè×BR ìw) gm01, uéñýõï( Aqulüî uéñýQ) gm3/0|, Þõèýò( AqÞõèýò ÞépAül) gm052|, ül( AqÞévýî ülAR) gm2/0|, @øò 0. (2|)ìßíê ôüPBìýñú ìÛBküpqüpoA koøp
Þýéõâpï gõoAá OBCìýò Þpk: ôüPBìýò |A|(AqôüPBìýò |A| AuPBR) 00021 |UI|, ôüPBìýò |3D| 0003  |UI|, ôüPBìýò |( E| Aqkÿ|Aë–@è×B–OõÞõÖpôë AuPBR) gm5/2|, oüHõÖçôüò gm01|, ðýBuýò gm04|,
KñPõOñýà Auýl gm52|, KýpülôÞvýò ( AqKýpülôÞvýò øýloôÞépAül) gm6|, Öõèýà Auýl gm4, ÞõGBæìýò gm530/0|, GýõOýò gm660/0|, @ðPþ|AÞvýlAó gm5/0.

Oõèýl
Ohî|ìpÕ(5) ôqó Oõkû Ohî

ìpÕ(4)| |
ôqó Ohî ìpÕ|

|upAðú
Oõèýl(3)| |

ôqó Gló| |@øò |

(%) (|g|) (|g|) (ìpÕ™AGPlAÿ
kôoû) (|g|) (|mpp|)

89/42| |52/61| b42/66| |85/01| |1/3064| |73|

79/63| |06/32| |ba32/86 |45/51| |2/3544| |25|

12/04| |41/72| a|84/17 |81/61| |5/8644| |76|

70/52| |40/61| ba|47/76| |92/01| |5/6264| |28|

06/8| |30/6| |22/1| |53/3 99/65| |MES|(2)|

8194/0| |6994/0| |9060/0 9974/0| |3160/0| eulav-p

Wlôë 2. OBCSýpuÇõf ìhPéØ @øò oôÿ ¾×BR Îíéßpkÿ ìpÕ ìBkoâõyPþ koAôAgp
kôoû Oƒƒõèƒýƒƒl. cƒƒpôÙ ðƒƒB ìƒzƒƒBGƒƒú, ðƒzƒBðƒú ôWƒõk AgPçÙ ìÏñƒþ|kAokoøƒpuPƒõó
ìþ|GByl(50/0<p|). (1)AÎlAk Wlôë ìýBðãýñþ Aq4 OßpAoô3 ìpÕ|ìBkokoøpÞlAï øvPñl.
(2)gÇBÿ ìÏýBoAqìýBðãýò. (3)Þê Ohî|ìpÕ Oõèýlÿ Æþ üà kôoû ™Þê OÏlAk ìpÕ qðlû
@yƒýƒƒBðƒƒú koyƒpôÑ kôoû. (4)ôqó Oƒhî|ìƒpÕ|×| Oƒõèƒýƒl Oƒhî|ìƒpÕ. (5)OƒÏƒlAk Oƒhî|ìƒpÕ
Oõèýlÿ™OÏlAk ìpÕ qðlû|×|001|.
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OpOýI mpp56, 06, 66, 06, 17, 022, 15, 07 ô 26 Gõk.

GdU ||
ìƒÇƒBèƒÏBR AðlÞþ koìõok ìýrAó ðýBq@øò koÆýõoAðXBï ylû AuQ.

Ktôø{|øBüþ Þú AðXBï ylû ðýroôÿ ðýBq@øò WõWú|øBÿ âõyPþ ô ìpÒBó
OhíãnAoìþ|GByl (71,7,1). ôèþ GB ôWõk AøíýQ ìpÕ|øBÿ ìBkoâõyPþ
kôƒpgƒú Oõèýl, ìPBCu×Bðú OBÞñõó øýa| âõðú OdÛýÛþ koìõok ìýrAó ðýBq
@øò koìpÕ|øBÿ ìBkoâõyPþ AðXBï ðzlû AuQ. yBül kèýê Îílû|Aÿ Þú

ìþ|OõAó GpAÿ OõWú ÞíPpìdÛÛýò GpAÿ OÏýýò ðýBq@øò koÆýõo@ôok Aüò
GByl Þú, ìýrAó @øò ìõWõk koìõAk gõoAÞþ GBæ ô Oùýú Wýpû|Aÿ Þú AqðËp
ìýƒrAó @øƒò ÞíHõk kAyPú GByl GvýBoìzßê AuQ. OñùB üà OdÛýÜ ko
ìõok OBCSýp@øò koìpÕ ìBkoAðXBï ylû AuQ (5). Aüò ìdÛÛýò OBCSýp@øò
oA oôÿ Îíéßƒpk ô ìÛƒlAo@øƒò Ohƒî|ìpÕ, koìpÕ|øBÿ ìBkoâõyPþ ìõok
Gƒpouƒþ ÚƒpAokAkðƒl. ðPƒBüƒY @qìƒBüƒ{ @ðùƒB ðzƒBó kAk Oƒõèýƒl Ohî ìpÕ ko
ìpÕ|øBüþ Þú ìßíê @øò ì¿pÙ ðßpkû Gõkðl koìÛBüvú GB ìpÕ|øBüþ Þú
ìßíƒê ì¿ƒpÙ Þpkû Gõkðl ÞBø{ üBÖQ. oAøñíBÿ Kpôo} uõüú OXBoÿ
ÞƒBJ 005 ìýƒrAó @øƒò ìƒõok ðýƒBqWýƒpû ìpÕ|øBÿ ìBkoâõyPþ oA mpp|55
Oõ¾ýú Þpkû AuQ. øí̀ñýò oAøñíBÿ Kpôo} uõüú OXBoÿ oAx 803 ðýr
ìýƒrAó ðýƒBq@øƒò ìƒpÕ|øƒBÿ ìƒBkoâƒõyPƒþ oA mpp|05 Oõ¾ýú Þpkû AuQ.
|kcroM| ô  |citsuA|kouBë 1891 ìýrAó ðýBq@øò oA GpAÿ ìpÕ|øBÿ Ohî| ânAo
mpp|53 OB 54 AÎçï Þpkðl. Aüò ìdÛÛýò GB gõoAá|øBÿ cBôÿ uÇõf 51 OB
56 ô ÖB¾éú uÇõf mpp|51 @øò ìýrAó ðýBq@øò ìpÕ|øBÿ èãùõoó u×ýl oA
OÏýýò Þpkðl|. nothguaNcM| ô  |yaD| kouBë 9791 ô |sivaD| ô øíßBoAó ko
uƒBë 2691 ìýƒrAó ðýƒBq@øƒò WƒõWƒú|øƒBÿ âõyPþ oA mpp|97 OB 08 Gp@ôok
Þpkðl. |igayoA| ô  |rekaB| kouBë 5991 GB ì¿pÙ uÇõf mpp|54, 05, 55,
56, 57, 58, 59 @øò AÎçï Þpkðl ôqó Gló ô Þê @øò upï GB AÖrAü{ @øò
Wýpû AÖrAü{ ìþ|üBGl. øí̀ñýò AÎçï Þpkðl GýzPpüò KBui KBoAìPpøBÿ
øíƒõâéƒõGýò, øíBOõÞpüQ, Þê @øò upï ô gõoAá ì¿pÖþ GpAÿ uÇõf
Gýƒò mpp|57 OƒB 58 Gƒõk. |oaC| ô øíßBoAó kouBë 6991 AÎçï Þpkðl Þú GB
AÖrAü{ ìýrAó @øò Wýpû ìýrAó @øò Þéýú, ÞHl ô ìÓrAuPhõAó Gú ¾õoR
gƒÇƒþ AÖƒrAüƒ{ ìƒþ|üƒBGƒl. nadamaR| ô øíßBoAó kouBë 0102 GB ì¿pÙ
uƒÇõf mpp|0, 001 ô 002 @øò, OBCSýp@øò oA koìpÕ|øBÿ Ohî| ânAoGpouþ
Þƒpkðƒl. Aüƒò ìdÛÛýò AÎçï Þpkðl Þú upAðú Oõèýl koìpÕ|øBüþ Þú @øò
ì¿ƒpÙ ðßƒpkû Gƒõkðƒl Gƒú ÆƒõoìÏñƒþ|kAoÿ ÞíPƒpGƒõk. @ðùƒB AÎçï Þƒpkðl
ìƒpÕ|øƒBüþ Þú uÇe mpp|001 @øò ì¿pÙ ìþ| Þpkðl ôqó Oõkû Ohî ìpÕ
GýzPpÿ kAyPñl. |lhaV| ô |retsoolK TnaV| kouBë 7891 ìýrAó ðýBq@øò
WõWú|øBÿ âõyPþ oA mpp|001 AÎçï Þpkðl.

ðPBüY cB¾ê Aüò @qìBü{ ðzBó køñlû AüXBk ÞíHõk @øò koìpÕ|øBÿ
ìƒBkoâƒõyPþ kouÇe mpp|73 AuQ. øí̀ñýò AÖrAü{ ko¾l KõuPú ô
AuPdßƒBï KƒõuPƒú ðzƒBó køñƒlû OBCSýpKnüpÿ Ozßýê KõuPú Ohî|ìpÕ Aq
ìýrAó @øò Wýpû AuQ. AÖrAü{ ìýrAó @øò Wýpû GBÎU AÖrAü{ ôqó Ohî
ìƒpÕ ô AuPdßƒBï KƒõuPƒú ô kouÇe mpp|28 GBÎU AÖrAü{ ko¾l KõuPú
ìþ|yõk. AÖrAü{ ôqó Ohî|ìpÕ, ÂhBìQ KõuPú ô AuPdßBï KõuPú @øò
kogõoAá Gú ¾õoR OBGÏýQ koWú 2 Gõk. ìpÕ|øBüþ Þú uÇe mpp|76 @øò
oA AuP×ƒBkû Þƒpkû Gƒõkðl ôqó Ohî ìpÕ ô AuPdßBï KõuPú GýzPpô ko¾l
KõuPú ÞíPpÿ ðvHQ Gú uBüpuÇõf ðzBó kAkðl. Aüò ÞBø{ ko¾l KõuPú
ìþ|OõAðl Gú kèýê GýzPpGõkó ôqó Ohî|ìpÕ koìpÕ|øBüþ Þú mpp|76 @øò
ì¿pÙ ìþ| Þpkðl GByl. KõuPú Ohî|ìpÕ üßþ AqìõAðÐ ÆHýÏþ ôoôk ÚBob|øB

ôAcl øBô
AoO×BÑ
u×ýlû|
(mm)

|AuPdßBï
KõuPú

|(2mc/gK)

|ÂhBìQ
KõuPú
(mm)

ko¾l qok
(%)

ko¾l
KõuPú

(%)

@øò
(mpp|)

19/09| |08/8| b|67/2| |82/0| |02/43| |a68/11| |73|

25/19| |19/8| ba|40/3| |92/0| |09/33| a|77/11| |25|

56/09| |37/8| a|42/3| |03/0| |66/03| b80/01| |76|

19/19| |17/8| ba
|90/3| |92/0| |46/23| |

a
69/11| |28|

731/5| |730/1| |301/0| |600/0 300/1 283/0 |MES|
(2)|

8799/0| |7899/0| |9450/0| |1361/0| |5351/0| |3310/0| eulav-p

Wlôë 3.| OBCSýpuÇõf ìhPéØ @øò oôÿ ¾×BR Þý×þ Ohî ìpÕ, ìpÕ ìBkoâõyPþ ko
AôAgƒpkôoû Oƒõèýƒl1.| cƒpôÙ ðƒB ìzƒBGƒú, ðzƒBðƒú ôWõk AgPçÙ ìÏñþ|kAokoøpuPõó
ìþ|GByl(50/0<p|). (1)AÎlAk Wlôë ìýBðãýñþ Aq4 OßpAoô3 ìpÕ|ìBkokoøpÞlAï øvPñl.
(2)gÇBÿ ìÏýBoAqìýBðãýò.

ôqó ÞHl|
(%)

|ôqó ÚéI
(%)|

|ôqó ÆdBë|
(%)

|ôqó ̂pGþ
(|g|)

ôqó ̂pGþ
(|g|)

|ôqó æyú
(|g|)|

|@øò |
(mpp|)

12/1| |84/0| |60/0| |39/2| |50/831| |05/7843| |73|
22/1| |05/0| |850/0| |83/2| |71/801| |05/7933| |25|
83/1| |35/0| |50/0| |93/2| |62/501| |00/0443| |76|
31/1| |94/0| |50/0| |19/1| |18/98| |05/7633| |28|

780/0| |920/0| |600/0| |704/0| |220/91| |379/96| |MES|(2)|

8392/0| |7965/0| |9959/0| |3044/0| |3873/0| |4356/0| eulav-p

Wlôë 4. OBCSýpuÇõf ìhPéØ @øò oôÿ ¾×BR æyú ìpÕ ìBkoâõyPþ koAôAgpkôoû
Oõèýl. (1)AÎlAk Wlôë ìýBðãýñþ Aq4 OßpAoô3 ìpÕ|ìBkokoøpÞlAï øvPñl.   (2)gÇBÿ
ìÏýBoAqìýBðãýò.

| ìÛlAo@øò (mpp)|

ìÓrAuPhõAó| |ÆdBë ÞHl  | |qokû Ohî|ìpÕ| |upï| |@øò
(mpp)|

b874| |847| b|666 002| b|874 |73|
b054| |668| a|878| |922| b|154 |25|
b

815 |249| a
|848| |412| a

|815 |76|
a336| |698| a|019| |402| a|336| |28|

546/23 246/05| |247/05 665/11 143/24 |MES|(2)|

5900/0| |9390/0| |2220/0| |5923/0| |9300/0| eulav-p

Wƒlôë 5.| OBCSýpuÇõf ìhPéØ @øò  oôÿ ìýrAó @øò upï, qokû Ohî|ìpÕ ôGpgþ Aq
GƒBÖƒQ|øƒBÿ Gló ìpÕ ìBkoâõyPþ koAôAgpkôoû Oõèýl. cpôÙ ðB ìzBGú, ðzBðú ôWõk
AgPçÙ ìÏñþ|kAokoøpuPõó ìþ|GByl(50/0<p|).(1)AÎlAk Wlôë ìýBðãýñþ Aq4 OßpAo
ô3 ìpÕ|ìBkokoøpÞlAï øvPñl. (2)gÇBÿ ìÏýBoAqìýBðãýò.|



ðýBq@øò ìpÕ|øBÿ ìBkoâõyPþ, ìlë|øBÿ ÒýpgÇþ33

ô GƒBÞPƒpÿ|øƒBüƒþ AqÚHýƒê uƒBèíõðç,|Aÿ| Þõæÿ, KrôkôìõðBx Gú Ohî|ìpÕ
AuQ. ÞBø{ AuPdßBï KõuPú ìþ|OõAðl GBÎU AüXBk Opá oôÿ Ohî|ìpÕ ô
koðPýXú @èõkâþ Ohî|ìpÕ |yõk. AqÆpÙ küãpÞBø{ Þý×ýQ KõuPú ô ôqó
Ohî|ìpÕ GBÎU ÞBø{ WõWú||ko@ôoÿ ìþ|yõk. |kcroM| ô |citsuA| kouBë
1891 ô |kraP| ô øíßBoAó kouBë 4002 AÎçï Þpkðl Þú @øò Wýpû ìþ|OõAðl
oôÿ ôqó Ohî|ìpÕ OBCSýpânAoGByl. |nadamaR| ô øíßBoAó kouBë 0102 Æþ
OdÛýÛƒBR gõk Gú Aüò ðPýXú ouýlðl Þú AÖrAü{ ìýrAó @øò Wýpû GBÎU
AÖrAü{ ôqó Ohî ìpÕ ìþ|yõk ôèþ OBCSýpÿ oôÿ Þý×ýQ Ohî ìpÕ ðlAok. Gp
AuBx ðPýXú cB¾ê AqAüò @qìBü{ @øò Wýpû OBCSýpìÏñþ|kAoGpôqó Gló

ðƒlAyƒQ Þƒú GƒB ðƒPƒýXú ìÇBèÏBR ìdÛÛýò küãpìÇBGÛQ ðlAyQ (11,8).
|AcPíBæ kèýê Aüò Îlï ìÇBGÛQ uò ô ðõÑ Kpðlû ìõok @qìBü{ GByl. Gú ðËp
ìþ|oul ÞBø{ @øò Wýpû OBCSýpÿ oôÿ ôqó Gló koKpðlû|øBÿ GB uò GBæ
ðlAyPú GByl. ÞBø{ ìýrAó @øò ì¿pÖþ GBÎU ÞBø{ ìýrAó øíõâéõGýò
gƒõó ìƒþ|yõk. GB ÞBø{ ìýrAó øíõâéõGýò, ÖÏBèýQ ÚéI GpAÿ AÞvýtó
ouƒBðþ Gú GBÖQ|øB AÖrAü{ ìþ|üBGl Þú Aüò Aìpìþ|OõAðl GBÎU Groå yló
ÚéƒI |yƒõk (1). koAüò OdÛýÜ uÇõf @øò Wýpû OBCSýpìÏñþ|kAoÿ Gpôqó
ðvHþ ÚéI ðlAyQ Þú Aüò ìvEéú ìþ|OõAðl ðByþ AqGBæ Gõkó uò ìpÕ|øB
GƒByƒl. @øƒò koGló GýzPpkoÞHl, ÆdBë ô ìÓrAuPhõAó ô koìpÕ|øBÿ

Gp@ôok ðýBq
(mpp|) |2R eulav-p |ìÏBkèú ìlë ¾×Q|

56| |485/0| |51/0 |)2Z(×3393/0-)1Z(×42/0 - 81/71=Y| |ìlë gÈ 
yßvPú

Oõèýl Ohî|ìpÕ
(ìpÕ™AGPlAÿ kôoû)

56| |193/0| |41/0 2
x10/0-x92/1 + 97/22- = Y |OBGÏýQ koWú kô|

56| |1575/0| |61/0 )2Z(×10/1- )1Z( ×95/0 - 87/14 = Y |ìlë gÈ 
yßvPú

Oõèýl Ohî ìpÕ
(%)|

06 7493/0| |41/0| 2
x720/0-x|23/3 + 9/76- = Y |OBGÏýQ koWú kô|

46 94/0 71/0| )2Z(×47/0- )1Z(×94/0 - 4/32 = Y |ìlë gÈ
yßvPú

ôqó Oõkû Ohî ìpÕ
(g|)

06 13/0| |61/0| 2
x20/0-x4/2 + 1/74- = Y |OBGÏýQ koWú kô|

26 71/0| |32/0| |)1Z(×31/0 - 6/96 = y |ìlë gÈ
yßvPú

ôqó Ohî ìpÕ
(g|)

66 560/0| |33/0| 2
x600/0-x8/0+ 6/44 = Y |OBGÏýQ koWú kô|

26 22/0| |2/0| ]
)d-x(711/0-

e-1[ 8442+4/571=Y |ìlë ðíBüþ

45| |310/0 46/0| )2Z(×8772/0- )1Z(×26/01 - 8/448 = Y |ìlë gÈ
yßvPú

@øò ÞHl
)mpp(|

17| |4400/0| |726/0| 2
x7861/0-x69/32 + 73/51 =Y |OBGÏýQ koWú kô|

06| |4300/0| |46/0| ]
)d-x(3721.0-

e-1[b+6/30702+7/05891-=Y |ìlë ðíBüþ |

55| |1000/0| |99/0 ])xc-([
e×)b/)b-a((+1(/a=Y |ìlë èõWvPýà|

27 600/0| |65/0| )1Z(×2/8 - 6/536 = y |ìlë gÈ
yßvPú

@øò upï 
)mpp(|

022| |800/0| |45/0| 2
x120/0-x52/9 + 78/44 = Y |OBGÏýQ koWú kô|

111| |800/0| |45/0| ]
)d-x(400/0-

e-1[8/4191+3/95=Y |ìlë ðíBüþ |

921| |1000/0| |69/0| ])xc-([
e×)b/)b-a((+1(/a=Y |ìlë èõWvPýà|

75| |900/0| |6/0 )2Z(×6/7 + )1Z(×8/1 + 8/144 = Y |ìlë gÈ
yßvPú

@øò ìÓrAuPhõAó
)mpp(|

15| |200/0| |95/0| 2
x51/0x2/51-288 = Y |OBGÏýQ koWú kô|

37| |8300/0| |75/0| ]
)d-x(380/0-

e-1[971/0+6/954=Y |ìlë ðíBüþ |

85 1000/0| |89/0| |])xc-([|e×)b/)|b-a((+1(/a=Y |ìlë èõWvPýà|

36| |90/0| |4/0| )2Z(×3 - )1Z(×9/7 - 3/459 = y |ìlë gÈ
yßvPú

@øò ÆdBë
)mpp(|

07| |9730/0| |93/0| 2
x81/0-x2/52 + 30/16 = Y |OBGÏýQ koWú kô|

07| |940/0| |73/0| ]
)d-x(90/0-

e-1[|4475+5/3284-=Y |ìlë ðíBüþ |

35| |1000/0| |99/0| ])xc-([
e×)b|/)b-a((+1(/a=Y |ìlë èõWvPýà|

46 6000/0 18/0 )2Z(×36/2- )1Z(×59/1- 3/252 = Y |ìlë gÈ
yßvPú

@øò Ohî|ìpÕ
)mpp(|

26 3000/0 67/0 2
x70/0-x7/8 + 7/42- = Y |OBGÏýQ koWú kô|

Wlôë6. Gp@ôok ðýBqìpÕ ìBkoâõyPþ, ìÏBkæR, |2R| ô|eulav-p| GpAÿ ¾×BR ìhPéØ ìpÕ ìBkoâõyPþ koAôAgpkôoû Oõèýl.
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Ohî| ânAokoOhî ìpÕ ðýrmgýpû ìþ|yõk. koAüò Gýò, mgýpû @øò koÞHl
ðvHQ Gú uBüpAðlAï|øB GýzPpAuQ. ÆdBë Îçôû GpAÎíBë mgýpû|Aÿ @øò,
ôÊý×ú GBq̂pj @øò koGló oA ðýrGpÎùlû kAok. ôÊý×ú A¾éþ ìÓrAuPhõAó
koGƒló uƒBgƒQ âéHƒõë|øƒBÿ Úpìrgõó AuQ (4). ìÏíõæ« AqìýrAó ìõAk
ìÏlðþ ìõWõk koupï, ìÓrAuPhõAó, ÞHl ô uBüpGBÖQ|øB Gú ÎñõAó ìÏýBoÿ
GƒpAÿ AoqüƒBGƒþ ôÂÏýƒQ ìƒõAk ìÏƒlðƒþ koGƒló AuP×ƒBkû ìƒþ|yõk. koAüò
@qìBü{ ìýrAó @øò upï, ÞHl ô ìÓrAuPhõAó GB AÖrAü{ ìýrAó @øò Wýpû
Gú ¾õoR gÇþ AÖrAü{ üBÖQ. ðPBüY cB¾ê ìzBGú ðPBüY uBüpìdÛÛýò Gõk
(6,1). ìýrAó @øò ÆdBë ðýrGB AÖrAü{ uÇõf @øò OB mpp76 AÖrAü{ ô
uLw ÞBø{ oA ðzBó kAk ôèþ Aüò ÞBø{ ìÏñþ|kAoðHõk. ÞBø{ @øò upï,
ÞHl ô ìÓrAuPhõAó ðzBó|køñlû GpôqGýíBoÿ Þî|gõðþ koìpÕ|øBÿ ìBko
âõyPþ AuQ. koGýíBoÿ Þî|gõðþ Gú kèýê ÞBø{ OÏlAk âéHõë|øBÿ Úpìr
OHBkë AÞvýtó ô kÿ|AÞvýl| ÞpGò Gýò uéõë|øB ô gõó k̂BoAgPçë ylû ô

cvBuýQ ðvHQ Gú GýíBoüùBÿ Î×õðþ AÖrAü{ ìþ|üBGl. |uY| ô øíßBoAó ko
uƒBë 0002 âƒrAo} Þƒpkðƒl Þƒú ìýrAó @øò ÞHl, ÆdBë ô ìBøý̀ú gõá GB
AÖrAü{ uÇe @øò Gú ÆõoìÏñþ|kAoÿ AÖrAü{ ìþ|üBGl. |aM| ô øíßBoAó ðýr
kouBë 2102 AÎçï Þpkðl AÂBÖú Þpkó mpp021 ô 061 @øò AqìñHÐ ÞýçR ô
mpp061 AqìñHÐ uõè×BR @øò GBÎU AÖrAü{ ìÏñþ|kAoÒéËQ @øò upï,
ÞƒHƒl, ÎƒÃéƒú uƒýƒñƒú, koyƒQ ðþ ô ìlÖõÑ ko12 OB 24 oôqâþ WõWú|øBÿ
âƒõyƒPƒþ ìƒþ|yƒõk. ÞƒíƒHƒõk @øƒò GƒBÎƒU ìƒpå Wƒñýò kooôqøBÿ 9 OB 51
AðßõGBuýõó ìþ|yõk (62) ô clAÞTpOé×BR GvPú Gú ìýrAó ô ylR ÞíHõk
kooôq01 ìzBølû ylû (51) Þú Aüò ðßPú AøíýQ OÓnüú @øò koìpÕ|øBÿ
ìBkooA ìzhÀ ìþ| Þñl. koAüò @qìBü{ AÖrAü{ ìýrAó @øò Wýpû GpgçÙ
OƒdƒÛƒýƒÛƒBR OƒÏƒlAk küãpÿ AqìdÛÛýò O×BôR ìÏñþ|kAoÿ koìýrAó @øò
Ohî|ìpÕ ðzBó ðlAk (91,71,5). Aüò ìõÂõÑ ìþ|OõAðl ðByþ AqKBüýò Gõkó
uƒÇõf @øò Wýpû GByl. GpAuBx üBÖPú|øBÿ |rebaN| kouBë 9791ìýrAó

O¿õüp1. KBui ìýrAó upAðú Oõèýl Ohî|ìpÕ koìÛBGê @øò ì¿pÖþ GpAuBx ìlë gÈ
yßvPú GB kôyýI.||)2Z(*|3393.0-)IZ(*|42.0-81.71=Y

gk/gm56=Gp@ôok ðýBq51/0=
2

R|  

O¿õüp2. KBui ìýrAó ôqó Ohî|ìpÕ koìÛBGê @øò ì¿pÖþ GpAuBx ìlë gÈ yßvPú GB
üà yýI.||)IZ(*|31.0-6.96=Y

gk/gm25=Gp@ôok ðýBq32/0=
2

R|  

O¿õüp3. KBui ìýrAó ôqó Oõkû Ohî|ìpÕ koìÛBGê @øò ì¿pÖþ GpAuBx ìlë gÈ
yßvPú GB kôyýI.||)2Z(*47.0-)IZ(*94.0-4.32=Y

gk/gm46=Gp@ôok ðýBq71/0=
2

R|  

O¿õüp4. KBui ìýrAó ko¾l Oõèýl Ohî|ìpÕ koìÛBGê @øò ì¿pÖþ GpAuBx ìlë gÈ
yßvPú GB kôyýI.||)2Z(*|10.1-)IZ(*|95.0-87.14=Y

gk/gm56=Gp@ôok ðýBq61/0=
2

R|  

|uÇõf @øò Wýpû)gk/g|m(|uÇõf @øò Wýpû)gk/gm(

|uÇõf @øò Wýpû)gk/gm( |uÇõf @øò Wýpû)gk/gm(

ko¾l Oõèýl Ohî ìpÕ

ôqó Oõkû Ohî ìpÕ (g|)

ôqó Ohî ìpÕ (|âpï/Ohî ìpÕ)| 

upAðú Oõèýl Ohî ìpÕ (ìpÕ/|AGPlAÿ kôoû)
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@øƒò Ohƒî|ìpÕ koìÛBGê uBüpìõAk ìÏlðþ ìõWõk koOhî|ìpÕ ÞíPpüò
ìýrAó OÓýýpoA koìÛBGê ìýrAó @øò Wýpû ðzBó ìþ|køl. oô} @ìBoÿ ìõok
AuP×Bkû GpAÿ OÏýýò ðýBqìþ|OõAðl oôÿ ìýrAó @øò Gp@ôokÿ OBCSýpânAoGByl.
AðPhBJ ìlë GpAÿ AoqüBGþ AÆçÎBR GBül ôAGvPú Gú ølÙ @qìBü{ GByl (2).
ôAÂe AuQ Þú GÏÃþ Aqìlë|øBÿ ÒýpgÇþ GpAÿ @ðBèýrkAkû|øB koAôèõüQ
øvPñƒl (21). koAüò Ktôø{ Gp@ôok ðýBq@øò cB¾ê Aqìlë|øBÿ ðíBüþ,
koWƒú 2 ô èƒõWvPýƒà ôAoüƒBðƒw GýzPƒpÿ ðvHƒQ Gƒú ìƒlë gÈ yßvPƒú
kAyƒPñl. OÏlAkÿ AqìdÛÛýò AÎçï Þpkðl Þú ìlë gÈ yßvPú GùPpüò
oô} GƒpAÿ OƒÏƒýýò ðýBqìõAk ìÓnÿ ìþ|GByl (41,3). kô ìrüQ Îílû ko
AuƒPƒ×ƒBkû Aqìƒlë gÈ yßvPú koìÛBGê 3 ìlë küãpôWõk kAok. Aôèýò
ìrüPþ Þú ìþ|OõAó ðBï Gpk Aüò AuQ Þú ìlë gÈ yßvPú Gp@ôok ðýBqoA Gp
KƒBüƒú GƒùƒPƒpüò KBui AðXBï kAkû ô øýa| âõðú cByýú AÆíýñBó ô WñHú|øBÿ
AÚƒPƒ¿Bkÿ ko@ó ôWõk ðlAok. kôìýò ìrüPþ Þú ìþ|OõAó GpAÿ ìlë gÈ
yƒßƒvƒPƒú ðƒBï Gpk Aüò AuQ Þú ìlë gÈ yßvPú ìñÇHÜ GpôAÚÏýQ ô Gp
AuƒBx A¾õë ðËpÿ  AuQ, ko¾õoOþ Þú uBüpoô}|øB møñþ ô GpAuBx
ðËpAR Îýñþ ðËýpìçcËBR AÚP¿Bkÿ øvPñl. ìlë|øBÿ ðíBüþ, koWú 2 ô
èõWvPýà AqÖB¾éú AÆíýñBó (Gú ÆõoìÏíõë 59%) GB AcPíBë gÇBÿ 5%
AuP×Bkû ìþ| Þññl Þú Aüò ìvEéú ìþ|OõAðl kÚQ ðPBüY Aüò ìlë|øB oA ÞBø{
køl (41,3). øí̀ñýò GpAÿ Aüò ðõÑ ìlë|øB ðýBqGú uÇõf GýzPpÿ AqìõAk
ìƒÓƒnÿ GƒpAÿ Oƒhƒíƒýƒò kÚýÜ ðýBqôWõk kAok. Îçôû GpAüò, GpAq} ìlë
ìƒñƒBuƒI Aüƒò ðƒõÑ ìƒlë|øƒB GƒvýBoìzßê AuQ ô øýa ìzh¿ú|Aÿ GpAÿ
OzhýÀ ÒéËQ uíþ ìBkû ìÓnÿ ôWõk ðlAok. |itseP| ô øíßBoAó kouBë
9002 koOdÛýÛþ Þú WùQ ìÛBüvú ìlë|øBÿ OÏýýò ðýBqAðXBï kAkðl AÎçï
Þpkðl Þú ìlë gÈ yßvPú ðvHQ Gú uBüpìlë|øB ÞíPpüò ìýrAó ìXíõÑ
ìpGÏBR gÇB oA kAok. GñBGpAüò GB OõWú Gú ìrAüBÿ â×Pú ylû, koAüò @qìBü{
gÈ yßvPú ìþ|OõAðl GùPpüò ìlë GpAÿ OÏýýò ðýBq@øò koìpÕ|øBÿ ìBko
âõyPþ GByl. ||

GpAuBx ðPBüY cB¾ê Aq@ðBèýrìlë| gÈ yßvPú ìýrAó ðýBq@øò ìpÕ
ìBkoâõyPþ koAôAgpkôoû Oõèýl GpAÿ ¾×BR Îíéßpkÿ ìBðñl upAðú Oõèýl,
ko¾ƒl Oƒõèƒýƒl, ôqó Ohî ìpÕ ô ôqó Oõkû Ohî ìpÕ mpp26 OB 56 Gp@ôok
ìƒþ|yƒõk (O¿Bôüp1 OB 4). GýzPpüò ìýrAó @øò ìõok ðýBqìpGõÉ Gú upAðú
Oƒõèƒýƒl (mpp56) ô ÞƒíPpüò ìýrAó @øò ìpk ðýBqðýrGpAÿ ôqó Ohî ìpÕ
(mpp26) Gƒp@ôok yƒl. koìƒXƒíõÑ GpAuBx ðPBüY Aüò Ktôø{ ìþ|OõAó
ðPýXú âpÖQ Þú ìýrAó ðýBq@øò koìpÕ|øBÿ ìBkoâõyPþ ÞBJ 005 Gý{ Aq
ìýrAó Oõ¾ýú ylû OõuÈ oAøñíBÿ Kpôo} ÞBJ 005 (mpp55) AuQ. |

OzßpôÚlokAðþ
ìƒõöè×ýò Aüò Ktôø{ AqøíßBoÿ ÞBoÞñBó ìroÎú @ìõqyþ– Ktôøzþ

Kpküw ÞzBôoqÿ ô ìñBGÐ ÆHýÏþ kAðzãBû OùpAó ô ðýr@ÚBüBó ìùñlx ¾BGp
ÞƒBx| @ÚBüþ, ìùñlx ìñõ̂ùpgrADþ, ìùñlx ÎBGl ÂpÒBìþ ô ìùñlx

GBGà uBWlÿ WùQ øíßBoÿ Gþ koüÔ AüzBó OÛlüpô Ozßpìþ| Þññl.
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Estimation of iron requirement for broiler breeder hens at the late stage
of production cycle using nonlinear models 
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Abstract:
BACKGROUND: No study has been conducted on iron requirements of broiler breeder hens

until now. OBJECTIVES: The purpose of the present study was to determine the iron requirement
of broiler breeder hens using nonlinear models. METHODS:Forty eight (Cobb 500) broiler breeder
hens were individually placed in galvanized wire cages. In order to depletion of hens iron reserved,
hens were offered a semi purified iron deficient diet for 3 weeks. At 62 week of age, Hens  were
randomly  allocated  to  4  dietary  treatments  (37, 52, 67, 82 ppm of diet iron) with 4 replicates.
Body weight gain, egg production and egg weight were measured during 6 weeks experimental
period. RESULTS: The results showed that the estimated iron requirement for egg
production(H.H), egg weight, iron content of the liver, blood serum, bone marrow, spleen and egg
yolk were 65, 62, 54, 72, 57, 63, 64 ppm respectively. The logistic model was fitted to iron content
of liver, spleen, serum and bone marrow, suggested that iron requirement were equal to 66, 53, 129,
58 ppm respectively. Fitted exponential model estimated iron requirement for egg weight, iron
content of liver, spleen, serum and bone marrow were 62, 96, 70, 73, 111 ppm respectively. Also
based on the quadratic equation models, estimated iron requirement for egg production(H.H), egg
weight, iron content of the liver, blood serum, bone marrow, spleen and egg yolk were 65, 66, 71,
220, 51, 70, 62 ppm respectively. Among the four models used, the broken line model is more
accurate in estimating the required iron than other models due to the low variance between
estimated requirements. CONCLUSIONS: Results indicated that value recommended by primary
breeder (Cobb 500 management guide, 55 ppm) is lower than values obtained in present study.

Key words: broiler breeder hens, estimate requirement, iron, nonlinear models
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Figure  Legends  and  Table  Captions
Table 1. Ingredients and composition of the experimental diets. (1) Provides per kg of diet: Mn (form manganese oxide) 120 mg; Zn (form
Zinc oxide) 110 mg; Cu (from copper sulphate) 10 mg; Se (from sodium selenite) 0.3 mg; choline (form choline chloride) 250 mg; iodine
(from calcium iodate) 0.2 mg; iron 0. (2) provides per kg of diet: vitamin A (from vitamin A acetate) 12000 IU; cholecalciferol 3000 IU;
vitamin E (from dl-alpha-tocopheryl acetate)50  IU; menadione (from menadione  sodium bisulphate) 6 mg; vitamin B1 (from thiamin
mono nitrate)  2.5 mg; riboflavin 10 mg; niacin 40 mg; pantothenic acid 25 mg; pyridoxine (from pyridoxine HCl) 6 mg; folic acid 4 mg;
Cobalamin (from ) 0.035 mg ; d-biotin 0.066 mg; anti-oxidant 0.5 mg.
Table 2. Effect of different levels of iron on performance of broiler breeder hens at late stage of production cycle. Means  within  the  same
column  without  common  letters  differ  significantly  (p<0.05). (1)Values are means of 4 replicate pens of 3 hens each. (2)Standard error
of the mean. (3)Total number of eggs laid during the period/Total number of hens housed at the beginning of laying period. (4)Egg weight
× egg production. (5)number of eggs/number of live hens × 100.
Table 3.Effect of different levels of iron on egg quality of broiler breeder hens at late stage of production cycle. Means  within  the  same  column
without  common  letters  differ  significantly  (p<0.05). (1)Values are means of 4 replicate pens of 3 hens each.(2)Standard error of the mean.
Table 4. Effect of different levels of iron on carcass characteristics of broiler breeder hens at late stage of Production cycle.(1)Values are
means of 4 replicate pens of 3 hens each.(2)Standard error of the mean.
Table 5. Effect of different levels of iron on iron content in serum, egg yolk and some of tissues of broiler breeder hens at late stage of
production cycle. Means  within  the  same  column  without  common  letters  differ  significantly  (p<0.05). (1)Values are means of 4 replicate
pens of 3 hens each. (2)Standard error of the mean.
Table 6. The estimated requirement of broiler breeder hens, equations, R2 and P-value for various traits of broiler breeder hens at late stage
of production cycle.
Figure 1. Egg production (H.H) response to consumption of iron based on two-slope broken-line model.
Figure 2. Egg weight response to consumption of iron based on one-slope broken-line model.
Figure 3. Egg mass response to consumption of iron based on two-slope broken-line model.
Figure 4. Egg production percentage response to consumption of iron based on two-slope broken-line model.
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