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II) kmZoœam§À¶m g§H$ënmZwgma ‘mZdr {dH$mg Am{U ñdV§Ì ^maVmMr àJ{V  

kmZoídam§Zr “AmVm {dœmË‘Ho$ Xodo” Mm g§H$ën {dœaMZoVyZ ‘mZdmMm {dH$mg gmYÊ¶mgmR>r 
Ho$bm. ngm¶XmZ hm ~XbË¶m {dœaMZogmR>r g§H$ën hmoVm. gOrdm§À¶m AmpË‘H$ {dH$mgmgmR>r AgUmam 
hm g§H$ën Material Development d OS> VÎdmÀ¶m {dH$mgm{dZm OUy AnwamM amhUma hmoVm. 
{dœmVrb gd©M gOrdm§Zm {dH$mgmMr A§Va§J AmoT> AgUma Amho. OS>VÎdmMm {dH$mg-‘mZdmMm 
{dH$mg KS>drb d Ë¶mVyZM {dœ‘mZdmÀ¶m AmpË‘H$ CËWmnZmMm ‘mJ© gmnS>ob, Agm {dMma hmoD$ 
bmJbm.  

“Xw[aVm§Mo {V{‘a Omdmo & {dœ ñdY‘© gw¶} nmhmo && Omo Oo dm§{N>b Vmo Vo bmhmo & àm{UOmV &&”  

Xþ[aVmMo AkmZ-Xm[aÐ¶-A§YH$ma Xÿa ìhm¶Mm Va Ë¶m§Mm CÞVrMm ‘mJ© H$ï> d YS>nS> ¶mVyZM 

OmUma, V§ÌkmZmÀ¶m ‘XVrZo Zì¶m OJmMr C^maUr hmoUma !  ¶mgmR>r AZ§VH$mi n¥ÏdrÀ¶m CXamV 

dmQ> nmhUmar I{ZO g§nÎmr {dH$mgmÀ¶m dmQ>m emoYrV hmoVr. Ë¶m§Zm ¶wamon-{~«Q>Z‘Yrb 

nwZê$ÁOrdZdmXr MidirVyZ CÒmVo ^oQ>bo.  

OJ^a, O{‘Zrda, O{‘ZrV, g‘wÐmda, ~’$m©i àXoemV, S>m|JamV, O§JbmV d hdoV g§Mma 

H$ê$Z OJmVrb AZoH$ gË¶m§Mm CbJS>m H$aÊ¶mMm Ü¶mg KoD$Z, Ahmo amÌ H$m‘ H$ê$Z, {ZarjU 

H$ê$Z, dfm©Zwdf} {gÜXmÝV ‘m§S>Ê¶mÀ¶m YS>nS>rV Agboë¶m ¶m emómbm gmhgr d  “H$mhr Var Zdo 

H$é” Ago åhUUmMm doS>çm§À¶m YS>nS>rVyZ, emó {M{H$Ëgm H$aUmam EH$ g‘wXm¶ H$m¶©aV hmoVm. Va 

Ë¶mM ~amo~a ‘oH°${ZH$ AJa H$m‘Jma hm gwÜXm OmJê$H$VoZo Zd{Z{‘©VrÀ¶m emoYmV am{hbm.  

AmYr B§{OZo ~Zdbr. Ë¶mÀ¶m ‘mJmo‘mJ V§Ì {dH$mg d Ë¶m nmR>monmR> emñÌ {M{H$Ëgm Aer 

{dH$mgmMr JmR>r hiyhiy AmH$ma KoD$ bmJbr. emór¶ VÎdm§À¶m emoYmV Cn¶moJr H$m‘m§Mo H$moXU 

{‘imbo. emñÌ-VÎd-{M{H$Ëgm Z§Va bmJy nS>br. Amo~S> Ymo~S> ¶§Ìo gwaMZm YmaU H$ê$ bmJbr. gwá 

I{ZOoo O{‘ZrVyZ da Ambr. ^Å>rV, ‘werV ^mOyZ bIbIrV YmVy ~Zbo, Ë¶mgmR>r Amdí¶H$ 

agm¶ZemñÌ Am{U ^m¡{VH$mMm {dH$mg Cn¶moJmÀ¶m emoYmV hmoVo Ë¶m§Zm Amdí¶H$ Aer Material 

Am{U technical Development Am{U Process Development  AmH$ma KoD$ bmJbr. 
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H$mngmÀ¶m Ym½¶mZ§Va, amgm¶{ZH$ YmJo, H$mVS>o, YmVy, agm¶Zo ¶m§Mr OUy {dH$mgmgmR>r e¶©V 

bmJbr. ¶m gdmª‘mJo kmZoœam§Mm, g§V ‘h§Vm§Mm, {dœ{dH$mgmgmR>rMm g§H$ën hmoVm. Vr H$m¶©eº$s 

Material Process Development – Hardware Development gmR>r ¶wamon-{~«Q>ZÀ¶m ^y‘rda 

{dH$mgmMr dmQ> emoYV hmoVr.  

kmZoœam§Zm  “ho {dœMr ‘mPo Ka” Ago Agë¶mZo, Ë¶m Ë¶m H$m‘mg ¶mo½¶ Aer ^y{‘-

^y{‘H$m§Mr {ZdS> Ë¶m§Zr Ho$br, Am{U Ë¶m‘Ü¶o AmnU qhXþñWmZr bmoH$ naH$s¶ AmH«$‘UmImbr {MaSy>Z 

{ZKVmZm - {edmOr ‘hmamO d am‘Xmg ñdm‘r ¶m§Zr ñdËd - ñdm{^‘mZ - ñdmd§b~Z - ñdamï´> 

¶m§Mr àoaUm XoD$Z Zd g‘mO {Z{‘©VrMm Ü¶mg KoVbm. AmpË‘H$ {dH$mg Ho$di nwaogm Zmhr. Va 

ì¶º$s-g‘mO d amï´> {dH$mg gwÜXm gmYmd¶mg hdm, ho ñnï> Pmbo.  

¶m gd© à{H«$¶oV gm‘m{OH$ g‘agVm g§Vm§À¶m H$m¶m©Zo AmUbr. {edmOr ‘hmamO-~mOramd 

noedm ¶m gma»¶m§Zr ñdamï´> {Z{‘©VrMm ‘mJ© XmIdbm.  

åhUOo AOyZ Amnë¶m ^maV ^y‘rda Material Development –Technology 

Development H$aÊ¶mg ¶mo½¶ H$mi Ambm ZìhVm.  

Vr AZwHy$bVm ¶m “OÝ‘mda ¶m OJÊ¶mda eVXm ào‘ H$amdo” ¶m OrdZào‘r d Material 

{dH$mg ào‘r ¶wamonr¶ {~«{Q>e g‘mOmMr {ZdS> kmZXodm§À¶m g§H$ënmZo Ho$br. Aem gmhgr, H$ï>miy, 

¶wamonr¶ d {~«{Q>e g§emoYH$mZr OJ Yw§S>mibo, AdKr n¥Ïdr nmbWr KmVbr. gd©Ì g§Mma H$ê$Z B.g. 

1400-1800-1900 ¶m H$mimV CËgmhr, gmhgr bmoH$m§Zr Material I{ZOoo ^yJ^Jm©VyZ Ajae: 

qnOyZ H$mT>br. ¶§Ì-V§Ì {dH$mg For Material Development Am{U Ë¶mVyZ nwT>o Product 

Development gmYbm. H$maU  “Omo Oo dm§{N>b & Vmo Vo bmhmo & àm{UOmV &&” hm kmZXodm§Mm 

g§H$ën ¶wamon-A‘o[aHo$À¶m ^y‘rda Odi Odi 500 df} AmH$ma KoV hmoVm.   

‘hmË‘o, ‘hmnwê$fm§À¶m g§H$ënmVyZ OJ AmH$ma KoV OmVo. Vgo hþ§H$ma g‘mOmV CR>VmV, Am{U 

Ë¶m§À¶m g§H$ënmbm gV²ñdê$n XoÊ¶mgmR>r {d{dY {Xem, joÌ ¶m‘Yo ~Xb KS>dyZ AmUVmV Am{U Vmo 

hr ‘mZdr à¶ËZmVyZ ! eoH$S>mo dfmªÀ¶m YS>nS>rVyZ AmO {XgUmao Material Development - 

Product Development Mo ñdê$n {Xì¶ÎdmMm gmjmËH$ma KS>{dVo.  
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OS> VÎdmÀ¶m g§nyU© OJ^amVrb gh^mJmVyZ Ë¶m§Zm KS>{dÊ¶mÀ¶m V§Ì-emñÌ-{dH$mgmVyZ 

ZdrZ g¥ï>rM gmH$mabr OUy ! AmYr gmH$mabo V§Ì Am{U ‘J emómZo Ë¶mVrb ‘§Ì emoYmdm d nwT>o 

V§Ì-emómMm nÜXVera OmUrdnyd©H$ CJ¶moJ ìhm¶bm 13-14 ì¶m eVH$mnmgyZ 19-20 do eVH$ 

COmS>bo.  14 ì¶m eVH$mnmgyZ Vo 20 ì¶m eVH$mn¶ªV 600 dfmªÀ¶m ¶m H$mimV OJmVrb gd© 

Amü¶} OUy ‘yV© ê$n Pmbr. ‘hmH$m¶ Struetures C^mabr Jobr, AmH$membm JdgUr KmVbr, 

gmJambm T>diyZ H$mT>bo, ^yJ^m©V {eê$Z H$m¶ H$m¶ {‘idbo Zmhr ? ~’©$, nmUr, AmH$me, gd©Ì 

YmS>gmZo Hw$VyhbmZo g§Mma H$aÊ¶mMr C‘oX amIyZ AZ§V {R>H$mUr bmImo hmV am~bo. aº$, Aly, Km‘ 

Jmibo Am{U EH$ ZdrZ Ñî¶ OJ gmH$mabo.  

 “Omo Oo dm§{N>b & Vmo Vo bmhmo & àm{UOmV &&” hm g§H$ën ¶wamon, A‘o[aHo$À¶m ^y{‘da 

gmH$mabm. Ë¶m g‘mOmMm qnS> [dH$mgmbm AZwHy$b hmoVm.  

åhUyZM OUy Ë¶m§Zr ¶m l‘¶kmV, {dkmZ-¶kmV gh^mJ {Z‘m©U H$ê$Z “‘m¶m” VÎdmVyZ 

à{Vg¥ï>r {Z{‘©Vr H$ê$Z XmIdbr.  

Xaå¶mZÀ¶m H$mimV ^maVmV naH$s¶ AmH«$‘H$m§À¶m {di»¶mVyZ Xoe gmoS>{dÊ¶mMm ñdm{^‘mZ, 

amï´> ào‘ OmJdyZ ñdamÁ¶ {Z{‘©VrMm M‘ËH$ma lr{edam¶m§Zr H$ê$Z XmI{dbm. ¶m d¥ÎmtMm ^maV^a 

àgma hmoÊ¶mg nwT>rb VrZeo df} bmJbr. Xaå¶mZ {edam¶mZ§Va ~mOramd noedo d Ë¶m§Mo gaXma ¶mZr 

CÎma qhXþñWmZmV naH$s¶m§Zm Oa~ ~g{dbr. na§Vw Am¡Úmo{JH$ H«$m§VrÀ¶m Omoamda à~i Pmboë¶m 

B§J«Om§Zr Xoe ì¶mnbm d ^maV nwZ: Jwbm‘{JarV bmoQ>bm Jobm. 1857 À¶m ñdmV§Í¶ ¶wÜXmV {H$Ë¶oH$ 

AmhþVr nS>ë¶m d nwT>o XrS>eo df} nwÝhm {Z{ÐñV, nam^yV g‘mOmbm ñdXoe, ñdm{^‘mZ ¶m§Mr àoaUm 

XoÊ¶mg {Q>iH$, Jm§Yr, gmdaH$a, Zohê$ Ago AZoH$ amï´> nwê$f Am{U H«$m§{VH$maH$ dra ¶m§Zr 

ñdmV§Í¶mMr Á¶moV noQ>dyZ ^maV^a g‘mO OmJ¥{V Ho$br, Am{U 1947 gmbr ^maV ñdV§Ì Pmbm. 

OdiOdi hOma dfmªÀ¶m H$mimV naH$s¶ AmH«$‘H$ amÁ¶H$VmªÀ¶m Jwbm‘{JarV g‘mO OUy {Z{ÐñV 

hmoVm. na§Vw n[adV©ZdmXr, {H«$¶merb CnH«$‘dmXr Vê$Um§Zr doimodoir Midir Cä¶m Ho$ë¶m. CR>md 

Ho$bo, H«$m§{V H$m¶m©V Amnbr OrdZ nwînm§Mr AmhþVr {Xbr. gd©gmYmaU g‘mO nm§Jù¶m, Am§Yù¶m 

AdñWoV am{hbm nU 4-5 Q>¸o$ Agboë¶m CnH«$‘erb H$m¶©H$Ë¶mªZr g‘mO n[adV©Z KS>dyZ AmUbo. 

nm{ZnVÀ¶m ¶wÜXmZ§Va, 1857 À¶m H«$m§{V ¶wÜXmZ§Va, gw‘mao e§^a dfm©Z§Va habobm ^maV nwÝhm ZdrZ 
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àoaUm, CËgmh KoD$Z C^m am{hbm. {deofV: {~«{Q>e amÁ¶H$mimV Amnbm Xoe dma§dma naH$s¶m§À¶m 

OmoIS>mImbr H$gm OmVmo ? ¶mMr qMVm H$ê$Z Aä¶mgnyU© ZOaoZo {~«{Q>e, ¶wamo{n¶Z g‘mOmÀ¶m 

àJVrMm ‘mJmodm KoUmao AZoH$ {dÛmZ, emók, g‘mOgwYmaH$ Joë¶m 100 dfm©V hmoD$Z Jobo. Ë¶m§Zr 

AmYw{ZH$ ^maVmÀ¶m Zd{Z{‘©VrMm nm¶m AZoH$ joÌmV KmVbm. {deofV: 1914 gmbr ^maVmÀ¶m 

Jwbm‘{JarMm ‘yb^yV emoY KoD$Z ‘hm‘Zm Ho$ed ~iram‘ hoS>Jodma ¶m§Zr ¶m {Z{ÐñV g‘mOmbm 

H$m¶‘Mr OmJ¥{V AmUÊ¶mÀ¶m Ñï>rVyZ g§K {dMmamMr OmoS> XoD$Z “amï´>r¶ ñd¶§godH$ g§K” {Z{‘©{V 

Ho$br. ñdXoe, ñd^mfm, ñdm{^‘mZ ¶m§Mr OmJ¥{V H$aÊ¶mgmR>r Xoe^a bmImo ñd¶§godH$m§Mr gmIir 

C^r Ho$br. amï´>r¶ d¥ÎmrÀ¶m Zd{dMmam§Mr àoaUm gmd©{ÌH$ H$aÊ¶mgmR>r g§KmÀ¶m {dMmagaUrMm à^md 

‘moR>m Amho. {deofV: ñdmV§Í¶ àmárZ§Va gd© joÌmV nwZ{Z©‘m©UmÀ¶m à{H«$¶obm Omoa XoÊ¶mg g§K 

H$m¶©H$Ë¶m©À¶m “ñd¶§godH$” ^y{‘Ho$Mm ‘moR>mM hmV^ma bmJbm.  

1947 bm ñdmV§Í¶ ^maVmbm {‘imë¶mZ§Va Vê$Um§Zm Xoe KS>{dÊ¶mMo AmìhmZ hmoVo. 
ZdZdmoÝ‘ofem{bZr à{V^m dmnê$Z, {d{dY joÌmV, ZoV¥Îd XoUo Amdí¶H$ hmoVo, A{^¶m§{ÌH$s joÌ 

IwUmdUmao hmoVo,  “h‘ ^r Hw$N> H$‘ Zht” ‘‘we will not remain Second / Third grade citizens 

in this world.’’ ho XmI{dÊ¶mgmR>r Vê$Um‘Ü¶o Am§V[aH$ C‘§J hmoVr.  

{H$Ë¶oH$ df} X~bobm, JwX‘abobm g‘mO OmJ¥V hmoD$Z ZdZdmoÝ‘of em{bZr à{V^m OmJ¥V 

hmoD$Z gm‘m{OH$, e¡j{UH$, H«$sS>m, gm§ñH¥${VH$, Am¡Úmo{JH$, d¡ÚH$s¶, ì¶mnma, XiUdiU, {dXoe-

g§Mma Aem {d{dY joÌmV àJVrMo Zdo AmXe© {Z‘m©U H$aÊ¶mMr ñnYm©M OUy {Z‘m©U Pmbr.  

gd©gmYmaU g‘mO Joë¶m 50 dfmªV ’$magm nwT>mabm Zmhr åhUOoM Ë¶mMr ‘ZmoaMZm - 

Mind Set Xþæ¶‘ ZmJ[aH$mÀ¶m, em{gV, Adb§{~V ^y{‘Ho$VyZ da ¶m¶bm IynM Ìmg hmoVmo¶. “Vy 

g¡Ý¶mV OmD$ ZH$mo” “Vy ho H«$sS>mjoÌmVrb gmhg H$ê$ ZH$mog”, “naXoemV OmD$ ZH$mog”, “gmJar 

ZmoH$arV OmD$ ZH$mog” Aem {d{dY ZH$mamË‘H$ ŷ{‘H$m nma§nm[aH$ nÜXVrZo KoUmè¶m ‘mVm§Mr g§»¶m 

AmOhr H$‘r Zmhr. nU åhUyZ “‘r ho H$aUmaM” “Vy ho H$ê$Z XmIdM” Ago åhUUmè¶m H$m¶©H$Ë¶mªMo 

nodM OUy ’w$Q>bo g§K H$m¶m©À¶m {eH$dUwH$sVyZ !  

n[adV©ZdmXr g‘mOmV Aem CnH«$‘dmXr H$m¶©H$Ë¶mªÀ¶m gmhgr ^y{‘Ho$VyZ AmO AZoH$ joÌmV 

ZdZdrZ AmXe© {Z‘m©U hmoV AmhoV.  
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gwê$dmVrbm V§Ì{ejU joÌmVrb {dH$mgm‘YyZ ~mhoa nS>boë¶m V§Ìd¡km{ZH$ nXdrYam§Zm ¶m 

XoemV ’$mago AmìhmZ Á¶m§Zm {Xgbo Zmhr Vo Vê$U ZmdrÝ¶mÀ¶m emoYmV naXoemV Jobo. Brain Drain 

åhUyZ AmnU Vo g§H$Q> åhUyZ nm{hbo. nU {Z¶VrMr kmZoœam§À¶m g§H$ënmMr àoaUmM OUy doJir hmoVr. 

AmO ¶mM naXoemV Joboë¶m ^maVr¶m§Zr H$m±åß¶wQ>a d ‘m{hVr V§ÌkmZmMo joÌmV C^o Ho$bobo H$m¶© 

OJmVrb Amü¶© ~ZyZ am{hbo Amho. åhUOo ¶wamon-A‘o[aHo$Vrb V§Ì d¡km{ZH$ H«$m§VrÀ¶m Z§Va Odi 

Odi Mmaeo dfmªZr ^maVr¶m§Zr Pon KoD$Z g§JUH$mÀ¶m joÌmV ~amo~arMr àJ{V gmYÊ¶mMr {H$‘¶m 

H$ê$Z XmI{dbr.  
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