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tSo izkS|ksfxdh  
(Biotechnology)

^tSo çkS|ksfxdh* ;k ^ck;ksVsDuksykWth* 'kCn dh mRifÙk tho foKku (Biology) vkSj çkS|ksfxdh (Technology) 

'kCnksa ds ijLij feyus ls gqbZ gSA ;g tSfod dkjdksa] tSls lw{e thoksa (Micro Organisms)] tarqvksa vkSj ikni dksf'kdkvksa 

vFkok muds vo;oksa vkSj muesa gksus okyh fØ;kvksa ds fu;af=kr mi;ksx ls ekuo ds fy;s mi;ksxh mRiknksa dk fuekZ.k 

djus okyh çkS|ksfxdh gSA tSo fofoèkrk ij la;qDr jk"Vª vfHkle;] 1992 ds vuqPNsn&2 ds vuqlkj] dksbZ Hkh rduhdh 

vuqiz;ksx ftlesa tSfod iz.kkfy;ksa] lthoksa ;k O;qRiUu inkFkZ dk mi;ksx fdlh fof'k"V dk;Z ds fy;s] mRikn ;k izfØ;kvksa 

ds fuekZ.k ;k :ikarj.k esa fd;k tkrk gS] tSo izkS|ksfxdh dgykrk gSA

g”kkjksa o"kks± ls ekuo Ñf"k] [kk| mRiknu vkSj vkS"kfèk fuekZ.k esa tSo izkS|ksfxdh dk bLrseky djrk vk;k gSA 20oha 

lnh ds var rFkk 21oha lnh ds vkjaHk ls tSo izkS|ksfxdh esa foKku ds dbZ vU; vk;ke] tSlsµ thuksfeDl] jhdkWfEcusaV 

thu izkS|ksfxdh] vIyk;M izfrj{kk rduhd] vkS"kèkh; fpfdRlk dk fodkl rFkk Mk;XuksfLVd tk¡p vkfn lfEefyr gksus 

yxs gSaA tSo izkS|ksfxdh ds varxZr mu rduhdksa dk o.kZu feyrk gS ftuesa thoèkkfj;ksa ;k muls izkIr ,a”kkbeksa dk mi;ksx 

djrs gq, euq"; ds fy;s mi;ksxh mRikn ;k izØeksa (izkslsl) dk fodkl fd;k tkrk gSA orZeku esa] lhfer vFkZ esa 

tSo izkS|ksfxdh dks ns[kk tk, rks blesa os izØe vkrs gSa] ftuesa vkuqoaf'kd :i ls :ikarfjr (tsusfVdyh eksfMiQkbM) 

thoksa dk mi;ksx inkFkks± ds vfèkd ek=kk esa mRiknu ds fy;s fd;k tkrk gSA mnkgj.kkFkZµ bu&foVªks iQfVZykbts'ku (IVF) 

}kjk ij[kuyh f'k'kq dk fuekZ.k] thu dk la'ys"k.k ,oa mi;ksx] Mh-,u-,- Vhds dk fuekZ.k ;k nks"k;qDr thu dk lqèkkj] 

;s lHkh tSo izkS|ksfxdh ds gh Hkkx gSaA

uksV% Karl Ereky, a Hungarian engineer, coined the term ‘Biotechnology’ in 1919.

tSo izkS|ksfxdh dh 'kk[kk,¡ (Branches of Biotechnology)

tSo izkS|ksfxdh 
(Biotechnology)

Cyw ck;ksVsDuksykWth 
(Blue Biotechnology)

xzs ck;ksVsDuksykWth 
(Grey Biotechnology)

CySd ck;ksVsDuksykWth 
(Black Biotechnology)

OgkbV ck;ksVsDuksykWth 
(White Biotechnology)

tSo lwpuk foKku ;k 
ck;ksbUiQkWesZfVDl  

(Bioinformatics)
;syks ck;ksVsDuksykWth 

(Yellow Biotechnology)

iiZy ck;ksVsDuksykWth 
(Purple Biotechnology)

xzhu ck;ksVsDuksykWth 
(Green Biotechnology)

jsM ck;ksVsDuksykWth 
(Red Biotechnology)

zz jsM ck;ksVsDuksykWth% ;g tSo izkS|ksfxdh dk fpfdRlk ds {ks=k esa iz;ksx gS] tSls& thu ds Lrj ij iQsjcny djds 

vkuqoaf'kd mipkj djukA blds varxZr ,aVhck;ksfVd nokvksa ds mRiknu esa bldk iz;ksx fd;k tkrk gSA

zz OgkbV ck;ksVsDuksykWth% vkS|ksfxd mRiknu ,oa izfØ;kvksa esa tSo izkS|ksfxdh dk vuqiz;ksx] tSls& vkS|ksfxd mRiknksa 

dk ubZ rduhdksa ds iz;ksx ls de dher ij mRiknu djuk 'kkfey gSA

vè;k;
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69tSo izkS|ksfxdh

IykfLVd çnw"k.k dk fu;a=k.k

zz i;kZoj.k esa iQSykrs tk jgs IykfLVd dks fu;af=kr djus ds fy;s gesa çHkkoh jktuhfrd rFkk vkfFkZd mik;ksa dh 

vko';drk gS rkfd bl fojkV leL;k dks tYn&ls&tYn Vkyk tk ldsA

zz gesa IykfLVd dk ç;ksx de&ls&de djuk gksxk vkSj IykfLVd dks iw.kZr% can djus dh uhfr ds ctk; gesa mlds 
iqupZØ.k dks çksRlkfgr djuk gksxkA

zz gesa ,d ,sls dkuwuh :i ls ckè;dkjh le>kSrs dks viukus dh vko';drk gS tks ekWfUVª;y çksVksdkWy (Montreal 
Protocol) rFkk isfjl le>kSrs (Paris Agreement) dh rjg ,dek=k le>kSrk gks rFkk fdlh vU; ij vkfJr ugha 
gks] ,d ,slk çksVksdkWy tks IykfLVd ds O;kolkf;d rFkk ?kjsyw ç;ksx dks lhfer djrk gksA

ijh{kksi;ksxh egÙoiw.kZ rF;

zz thu vfHkO;fDr og izfØ;k gS ftlds }kjk ,d thu dh tkudkjh dk mi;ksx dk;kZRed thu ds mRikn ds la'ys"k.k 
esa dh tkrh gSA

zz thu lkbysaflax dk vFkZ thu dh vfHkO;fDr dks jksdus ls gSA bldk vFkZ ;g gqvk fd izksVhu dh izfr (Copy) thu 
ds Lrj ij ugha cuuh gksrh gSA

zz thu vfHk;kaf=kdh ds varxZr thu dk ladj.k (Hybridization)] lay;u (Fusion)] izfryksiu (Inversion) ,oa 
LFkkukarj.k (Transfer) fd;k tkrk gSA

zz fpfdRlk txr esa bl rduhd dks fLiaMy VªkaliQj@izksU;wfDy;j VªkaliQj fofèk ds uke ls tkuk tkrk gSA bl rduhd 
esa rhu yksxksa ds Mh,u, ds feJ.k dk bLrseky fd;k tkrk gSA bl rduhd dks Fkzh&ilZu csch ;k Fkzh&iSjsaV csch Hkh 
dgk tkrk gSA

cgqfodYih; iz'u

 1- ukdksZ (Narco) 'kCn dk izFke iz;ksx fdlds }kjk 
fd;k x;k\ 

 (a) ts- LVhiQu gkWlZy (b) LVhiQu gkWfdaXl

 (c) fjpMZ CykW (d) ,e-LokehukFku
 2. ikWfyxzkiQ VsLV D;k gS\ 
 (a) >wB idM+us okyh e'khu

 (b) dSalj dk bykt djus okyh e'khu

 (c) Msaxw dh tk¡p e'khu

  (d) buesa ls dksbZ ugha

 3- dkSu&lk ns'k Fkzh iSVsaV csch VsDuksykWth dks dkuwuh rkSj 
ij ekU;rk iznku djus okyk igyk ns'k gS\

 (a) fczVsu (b) Hkkjr

 (c) vesfjdk (d) ikfdLrku

 4. us'kuy lsaVj iQkWj lsy lkbal (NCCS) dgk¡ ij 

fLFkr gS\ 

 (a) gSnjkckn

 (b) iq.ks

 (c) y[kumQ

 (d) bykgkckn

 5. lsjksxslh ,d ,slh izfØ;k gS ftlesa&

 (a) gkbMªkstu ls ghfy;e dk fuekZ.k gksrk gSA

 (b) IykfLVd iznw"k.k dks de fd;k tkrk gSA

 (c) dksbZ fu%larku naifr larku lq[k dh izkfIr dj 

ldrk gSA

 (d) buesa ls dksbZ ugha

mÙkjekyk

 1. (a) 2. (a) 3. (a) 4. (b) 5. (c)
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vfr y?kqmÙkjh; iz'u (mÙkj yxHkx 30 'kCnksa esa nhft;s)

 1. thukse ij laf{kIr fVIi.kh fyf[k;sA 

 2. ekuoh; Dyks¯ux D;k gS\ 

y?kqmÙkjh; iz'u (mÙkj yxHkx 60 'kCnksa esa nhft;s)

 1. ^tSo&gLrk{kj* ls vki D;k le>rs gSa\ la{ksi esa ppkZ dhft;sA 

nh?kZmÙkjh; iz'u (mÙkj yxHkx 100@125@175 'kCnksa esa nhft;s)

 1. ekuo thukse ifj;kstuk ds mn~ns';ksa ,oa orZeku miyfCèk;ksa dks Li"V dhft;sA 

 2. Hkkjr ds izkS|ksfxdh; fodkl ds fy;s ^fpfdRlh; tSo izkS|ksfxdh* vkSj ^tSo bathfu;jh* fdl izdkj 
mi;ksxh gSa\ 



ckSf¼d laink vfèkdkj  
(Intellectual Property Rights)

ckSf¼d laink  

vf/kdkj

blds ekè;e ls fdlh oLrq ds ewy mRiknu 
LFkku dks n'kkZ;k tkrk gS vkSj ml LFkku 
dh fof'k"V HkkSxksfyd n'kkvksa dk lacaèk 
ml oLrq ds lkFk LFkkfir fd;k tkrk gSA

lkekU;r% ckSf¼d laink vfèkdkj ls vk'k; gS& O;fDr ;k 
O;fDr;ksa ds lewg ;k fdlh laLFkk }kjk fd;s x, fdlh l`tu 
dk ,d fuf'pr vofèk rd fof'k"V mi;ksx djus dk vfèkdkjA

WTO o TRIPS le>kSrs ds ekè;e 
ls ckSf¼d laink vfèkdkjksa dk laj{k.k

vkS|ksfxd laink vfèkdkj

blds rgr fof'k"V fpÉ iz;qDr gksrk 
gS] tks fdlh ,d O;olk; dh 
oLrqvksa vkSj lsokvksa dks nwljs ls 
vyx djrk gSA

VsªMekdZ

fdlh O;fDr@O;fDr;ksa ds lewg ;k laLFkk dks fdlh 
vkfo"dkj ;k izfØ;kxr fodkl ds lacaèk esa iznÙk 
vfèkdkj isVsaV dgykrk gSA isVsaV vkfo"dkj ds iz;ksx 
;k mi;ksx dk vfèkdkj ugha gS] cfYd ;g vU; yksxksa 
dks isVsaV fd;s x, vkfo"dkj ds mRiknu mi;ksx] fcØh] 
fcØh dk izLrko vkfn ls jksdrk gSA isVsaV dkuwu ds 
rgr lhfer le; ds fy;s laj{k.k fn;k tkrk gSA ;g 
lkekU;r% 20 o"kks± ds fy;s fn;k tkrk gSA

isVsaV

blds rgr fdlh vfr vko';d tsusfjd 
nok ds fuekZ.k dk vfèkdkj] vkikr fLFkfr 
esa vU; daiuh dks fn;k tk ldrk gSA

vfuok;Z ykblsa¯lx

dkWihjkbV vkSj lac¼ vfèkdkj

dkWihjkbV fdlh lkfgfR;d Ñfr vFkok dykÑfr] ;Fkk& 
fiQYe] laxhr] ys[ku dk;Z] isafVax] ewfrZdyk] daI;wVj izksxzke 
vkfn ds fy;s vUkU; vfèkdkj iznku djrk gSA dkWihjkbV 
lkekU; :i ls fuekZrk ds iwjs thoudky rFkk mldh e`R;q 
ds ckn 50 ls 100 o"kks± ds fy;s iznku fd;k tkrk gSA 
dkWihjkbV ,oa lac¼ vfèkdkjksa] laxhrdkj rFkk lkmaM ds 
”kfj;s dk;ZØe izLrqrdÙkkZ (vfHkusrk] xk;d)] fjdkWMZdÙkkZ 
vkfn ds vfèkdkjksa dks Hkh lajf{kr fd;k tkrk gSA

HkkSxksfyd ladsrd

fcuk fdlh u, uokpkj ds iqjkus 
la?kVu esa ekewyh isQjcny dj u;k 
isVsaV izkIr djus dk iz;klA

,oj xzh¯ux

Vh-ds-Mh-,y- (T.K.D.L.) o bldk egÙo

Hkkjrh; isVsaV dkuwu

zz ckSf¼d laink ls rkRi;Z gS euq"; ds efLr"d }kjk mRikfnr Ñfr;k¡] vkfo"dkj] lkfgfR;d o dykRed dk;Z] fp=k] 
fM”kkbu] uke] çrhd vkfn ftudk O;kolkf;d ç;ksx fd;k tkrk gSA 

zz nwljs 'kCnksa esa] ckSf¼d laink vfèkdkj ls vk'k; gS& O;fDr ;k O;fDr;ksa ds lewg ;k fdlh laLFkk }kjk fd;s x, 
fdlh l`tu ds en~nssu”kj ml O;fDr ;k O;fDr;ksa ds lewg ;k laLFkk dks çnku fd;k x;k vfèkdkjA bl vfèkdkj 
ds rgr lacafèkr O;fDr] lewg ;k laLFkk dks Lo;a }kjk fd;s x, l`tu dk ,d fuf'pr vofèk rd fof'k"V mi;ksx 
dk vfèkdkj gksrk gSA 

zz mYys[kuh; gS fd ns'kt vkSj LFkkuh; Lrj ij fd;s x, uokpkj vkSj l`tukRed dk;Z Hkh ckSf¼d laink ds varxZr 
ekus tkrs gSaA pw¡fd] ;s ikjaifjd izÑfr ds le>s tkrs gSa] blfy;s bUgsa iwjh rjg ckSf¼d laink iz.kkyh }kjk laj{k.k 
ugha fey ikrk gSA ckSf¼d laink ds varxZr lwpukvksa vkSj tkudkfj;ksa ls lac¼ oSls fo"k; lfEefyr fd;s tkrs gSa] 
tks iwjs fo'o esa fdlh Hkh LFkku ij ,d gh le; esa vlhfer izfr;ksa esa :ikarfjr fd;s tk ldrs gksaA laink laj{k.k 
mu izfr;ksa ls lac¼ ugha gksrk gS] cfYd muesa fufgr lwpuk ;k tkudkjh ls lac¼ gksrk gSA

fo'o ckSf¼d laink laxBu (WIPO) us ckSf¼d laink dks fuEufyf[kr :i esa Js.khc¼ fd;k gS&
 (i) lkfgfR;d] dykRed vkSj oSKkfud ÑR;A

 (ii) dykdkjksa] iQksuksxzke vkSj izlkj.k dk izn'kZu@miyfCèk;k¡A

vè;k;
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uSuks izkS|ksfxdh 
(Nano Technology)

uSuks çkS|ksfxdh lw{erk ds ekiu] vè;;u vkSj vuqç;ksx ij vkèkkfjr foKku dh 'kk[kk gSA lkekU;r% blds varxZr 

1-100 uSuksehVj ds vfr lw{e Lrj ij iz;qDr dh tkus okyh rduhdksa vkSj lacafèkr fl¼karksa dk lexz vè;;u fd;k 

tkrk gSA

;g mYys[kuh; gS fd 1 uSuksehVj] 1 ehVj dk 1 vjcok¡ Hkkx (vFkkZr~ 10–9 ehVj) gksrk gSA rqyukRed :i esa 

euq"; dk vkSlr eksVkbZ dk ,d cky 1 uSuksehVj dk 80 g”kkj ls 1 yk[k xquk gksrk gSA ljy 'kCnksa esa] rduhdh dkS'ky 

ds ekè;e ls inkFkks± ,oa midj.kksa dk uSuks Lrj ij çcaèku ,oa fuekZ.k gh uSuks rduhdh ds varxZr vkrk gSA uSuks rduhdh 

ds lacaèk esa çFke ifjdYiuk lu~ 1959 esa ,d HkkSfrdfon~ fjpMZ ih- isQueSu (Richard P. Feynman) }kjk dh xbZ Fkh] 

ftUgksaus uSuks Vsd laca/h viuk yksdfiz; O;k[;ku ̂ ns;j bt IysaVh vkWiQ :e ,V n ckWVe* 29 fnlacj] 1959 dks vesfjdh 

fiQftdy lkslk;Vh dh dSYVsd (California Institute of Technology) esa gqbZ cSBd ds nkSjku fn;k FkkA

^uSuks* ,d xzhd 'kCn gS] ftldk 'kkfCnd vFkZ gS& Dwarf vFkkZr~ ckSukA uSuks VsDuksykWth 'kCn dk ç;ksx loZçFke 

o"kZ 1974 esa VksD;ks foKku fo'ofo|ky; ds çks- uksfj;ks rkfuxqph us fd;k] tks ,d vesfjdu bathfu;j fde bfjd 

MªsDlyj }kjk fyf[kr iqLrd ^baftUl vkWiQ fØ,'ku : n dfeax ,jk vkWIkQ uSuks VsDuksykWth* ds }kjk vR;fèkd çpkfjr gqvkA 

çkjaHk esa uSuks rduhd ,d oSKkfud ifjdYiuk ek=k Fkh] ftls ^LdSfuax Vufyax ekbØksLdksi* (Scanning Tunneling 

Microscope –STM) dh [kkst us okLrfodrk esa cny MkykA bldh lgk;rk ls u dsoy ijek.kqvksa dks ns[kk tk ldrk 

gS cfYd mudk çcaèku Hkh fd;k tk ldrk gSA bl [kkst ds fy;s xMZ fcfUuax rFkk gsufjd jksgjsj dks la;qDr :i ls o"kZ 

1986 esa HkkSfrdh dk ukscsy iqjLdkj iznku fd;k x;k FkkA

uksV% Father of Nanotechnology – Richard Feynman Father of Nanotechnology in India – Prof. C.N.R. Rao

fl¼kar (Principle)

lkekU; rkSj ij fdlh LFkwy inkFkZ dk xq.k vkSj mldk O;ogkj mldh jklk;fud vkSj lajpukRed çÑfr ij fuHkZj 

djrk gS] ysfdu bldh ,d lhek gksrh gSA inkFkZ ds ewyHkwr xq.k tSls fgekad] DoFkukad] pkydrk] jax vkfn jklk;fud 

çÑfr ,oa lajpuk ds lkFk&lkFk vkdkj vkSj vkÑfr ij Hkh fuHkZj djrs gSaA ;fn inkFkZ dk vkdkj ,d fuf'pr lhek 

ls ?kVk fn;k tk, rks og fof'k"V jklk;fud] HkkSfrd vkSj tSfod xq.k n'kkZrk gSA bl lhek dks gh ^uSuks Lrj* dgk tkrk 

gSA uSuks Lrj ij uSuks d.kksa ds O;ogkj vkSj xq.kksa dk fuèkkZj.k DokaVe çHkko ls gksrk gSA

fofHkUu Bksl] æo vkSj xSl inkFkZ uSuks Lrj ij fof'k"V jklk;fud] HkkSfrd vkSj tSfod xq.kksa dks n'kkZrs gSa] tks LFkwy 

inkFkks± ds xq.kksa ls fHkUu gksrs gSaA

tSls&tSls fdlh inkFkZ dk vkdkj uSuks Lrj ij igq¡prk gS] inkFkZ dh lrg ij tek gksus okys ijek.kqvksa dh la[;k 

mlds Hkhrj fLFkr ijek.kqvksa dh la[;k ls vfèkd gksrh tkrh gSA blfy;s uSuks d.kksa dk i`"B {ks=kiQy vkSj vk;ru dk 

vuqikr LFkwy inkFkks± dh rqyuk esa dkiQh vfèkd gksrk gSA pw¡fd mRçsjd vkèkkfjr jklk;fud vfHkfØ;k,¡ fdlh inkFkZ dh 

lrg ij gh gksrh gSa] blfy;s fuf'pr vk;ru dk dksbZ ,d inkFkZ LFkwy Lrj dh rqyuk esa uSuks Lrj ij ”;knk fØ;k'khy 

gksxkA 

vè;k;
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jkscksfVDl  
(Robotics)

^jkscksfVDl* foKku ,oa izkS|ksfxdh dh ,d 'kk[kk gS ftlds varxZr jkscksV ds fM”kkbu] fuekZ.k] lapkyu ,oa vuqiz;ksxksa 
dk vè;;u fd;k tkrk gSA jkscksV ds fuekZ.k esa HkkSfrdh] inkFkZ foKku (èkkrq] IykfLVd vkfn ls lac¼ foKku)] eSdsfudy 
bathfu;fjax] bysDVªkWfuDl rFkk daI;wVj izksxzkfeax ds Kku dh vko';drk gksrh gSA

^jkscksV* dh dksbZ ,d loZLohÑr ifjHkk"kk ugha gS] ijarq bls ,sls pyk;eku ;k fLFkj ;a=k ds :i esa ifjHkkf"kr fd;k 
tk ldrk gSS tks dqN ,sls dk;Z dj lds ftuds fy;s mls izksxzke fd;k x;k gS rFkk vko';drk iM+us ij ml dk;Z ls 
tqM+s dqN fu.kZ; Hkh ys ldsA jkscksV dh fu.kZ; {kerk gh mls lkekU; ;a=kksa ls vyx cukrh gSA lHkh jkscksV dqN lhek 
rd ekuo funsZ'kksa ds fcuk dke djus esa l{ke gksrs gSaA

orZeku esa jkscksV fuekZ.k rhu ihf<+;ksa ls gksdj xq”kjk gSA izFke ih<+h esa jkscksV ls dsoy vkS|ksfxd dk;Z djk, x, 
rks nwljh ih<+h esa dSejs vkSj lsalj ds iz;ksx ls vUos"k.k ds dk;ks± esa bldk bLrseky fd;k x;k vkSj vc orZeku esa blls 
ekufld fo'ys"k.k djkus dk dk;Z Hkh py jgk gSA oLrqr% vk£VfiQf'k;y baVsfytsal dh voèkkj.kk ds ckn jkscksfVDl dk 
{ks=k vkSj vkd"kZd cu x;k gSA

^jkscksV* 'kCn dk igyh ckj ç;ksx psd (Czech) ys[kd dSjsy oSQisd (Karel Capek) us vius ukVd ^vkj;wvkj* 
(Rossum’s Universal Robots) esa fd;k FkkA bl ukVd dk çn'kZu çkx (Prague) esa fd;k x;k FkkA

^jkscksfVDl* 'kCn dk igyh ckj iz;ksx vkb”kd vflekso (Isaac Asimov) us foKku xYi (Science Fiction) dFkk 
^yk;j* (Liar) esa fd;k FkkA vflekso us 1950 esa çdkf'kr viuh fdrkc ^vkbZ jkscksV* esa jkscksfVDl ls lacafèkr rhu 
fu;e Hkh fn;s Fks] ftUgsa vkt jkscksfVDl ds fu;eksa ds rkSj ij tkuk tkrk gSA ;s fu;e bl çdkj gSa%

zz jkscksV dks ekuo tkfr ds fy;s uqdlkunsg ugha gksuk pkfg;sA

zz jkscksV ekuo tkfr ds }kjk fn;s x, lkjs vkns'kksa dk ikyu djsxk] ;fn os igys fu;e ls foijhr u gksaA

zz jkscksV rc rd vius vfLrRo dh j{kk djsxk] tc rd fd ,slh j{kk igys vFkok f}rh; fu;e ds foijhr u gksA

zz uksV% izFke vkS|ksfxd jkscksV ̂ ;wfuesV* (Unimate), vesfjdh 'kksèkdÙkkZ tkWtZ MsokWy (George Devol) dh eSdsfudy 
vkeZ [kkst dh enn ls rS;kj gks ldk vkSj bls rS;kj djus esa vkèkqfud jkscksfVDl ds firkeg (Father of Modern 
Robotics) dgs tkus okys tkslsiQ ,atsycxZj (Joseph Engelberger) dh cM+h Hkwfedk FkhA

5.1 jkscksV ds izeq[k ?kVd (Key Components of Robot) 

lsalj (Sensor) 
lsalj dh enn ls jkscksV~l vius vkl&ikl ds okrkoj.k ds ckjs esa lwpuk,¡ laxzg djrs gSaA ;s lwpuk,¡ gh muds fy;s 

funsZ'k dk dke djrh gSaA mnkgj.k ds rkSj ij dSejs dh enn ls jkscksV vius pkjksa vksj ds okrkoj.k esa oLrqvksa ds vkdkj] 
jax vkSj mudh Lo;a ls nwjh ds vkèkkj ij ,d rLohj cuk ysrk gSA og ekbØksiQksu dh enn ls fofHkUu vkok”kksa dks 
igpku ysrk gSA mUur jkscksV~l esa rkieku vkSj nkc dk irk djus ds fy;s FkekZehVj vkSj cSjksehVj Hkh yxs gksrs gSaA 
vktdy jkscksV~l esa vius okrkoj.k dh f=kfoeh; (3D) rLohj rS;kj djus ds fy;s ^ykbV fMVsD'ku ,aM jsaftax* (Light 
Detection and Ranging–LIDAR) tSls tfVy lsalj Hkh yxs gksrs gSaA blds vfrfjDr buesa i`Foh ds xq#Ro vkSj pqacdh; 
{ks=k ds lkis{k viuh xfr dk vuqeku yxkus ds fy;s ,WDlysjksehVj (Accelerometer) vkSj eSXusVksehVj (Magnetometer) 
Hkh yxs gksrs gSaA

vè;k;
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j{kk izkS|ksfxdh  
(Defence Technology)

Hkkjr ljdkj] Hkkjr rFkk blds çR;sd fgLls dh j{kk gsrq mÙkjnk;h gSA og bl f”kEesnkjh dks j{kk ea=kky; ds ekè;e 
ls c[kwch fuHkkrh gSA j{kk ea=kky; ds varxZr fuEufyf[kr pkj foHkkx vkrs gSa%

 1. j{kk foHkkx (Department of Defence)
 2. j{kk mRiknu foHkkx (Department of Defence Production)
 3. j{kk vuqlaèkku rFkk fodkl foHkkx (Department of Defence Research and  Development)
 4. iwoZlSfud dY;k.k foHkkx (Department of Ex-Servicemen Welfare)

jk"Vªh; fgrksa dh j{kk lacaèkh pqukSfr;ksa ls fuiVus ds fy;s izR;sd ns'k ds ikl ,d mUur lSU; {kerk ds lkFk&lkFk 
fodflr izfrj{kk izkS|ksfxdh dk gksuk Hkh vko';d gSA Hkkjr esa izfrj{kk izkS|ksfxdh vkSj mlls tqM+s fofHkUu igyqvksa dk 
vè;;u eq[;r% rhu fgLlksa esa fd;k tk ldrk gS&

 1. izfrj{kk izkS|ksfxdh ds fofHkUu vk;ke
 2. izfrj{kk uhfr vkSj izfrj{kk ls tqM+s vuqlaèkku laLFkku
 3. izfrj{kk izkS|ksfxdh ls lacafèkr izeq[k varjkZ"Vªh; le>kSrs vkSj laxBu

6.1 çfrj{kk çkS|ksfxdh ds fofHkUu vk;ke  
(Various Dimensions of Defence Technology)

felkby çkS|ksfxdh (Missile Technology)
felkby ,d ik;yVjfgr] Lopkfyr (Self-Propelled) rFkk 

y{;&funZsf'kr gfFk;kj ra=k gS] ftldk ç;ksx 'k=kq ds fBdkus ;k y{; 
dks u"V djus ds mn~ns'; ls Hkkj (Payload) dks ,d fuf'pr fcanq 
rd ogu (Carry) djus ds fy;s fd;k tkrk gSA

felkby eas ç;qDr gksus okyh çeq[k rduhdsa@fØ;kfofèk;k¡ 
fuEufyf[kr gSa&

zz ç.kksnu ra=k (Propulsion System)
zz funsZ'ku ra=k (Guidance System)
zz ,;j iszQe] foaXl] fiQUl lfgr ,;jksMk;ukfed fo'ks"krk,¡ (Aerodynamic Features)
zz vR;fèkd lVhdrk ls y{; Hksnus okys gfFk;kjksa ds dsl esa VfeZuy xkbMsal (Terminal Guidance)
zz okWjgsM (Warhead)

ç.kksnu ra=k
Propulsion 'kCn nks 'kCnksa& Pro rFkk Pellere ls feydj cuk gSA Pro dk vFkZ gS& vkxs dh vksj rFkk Pellere 

dk vFkZ gS& lapkfyr djukA bl çdkj ç.kksnu (Propulsion) dk vFkZ vkxs dh vksj èkDdk nsuk ;k vkxs dh vksj 
lapkfyr djuk gSA

ç.kksnu ra=k ,d ,slh e'khu gS tks fdlh oLrq dks vkxs dh vksj lapkfyr djus gsrq cy (Thrust) mRiUu djrh 
gSA blesa xSl ;k dk;Zjr rjy dks batu }kjk Rofjr fd;k tkrk gS rFkk bl Roj.k ds iQyLo:i mRiUu çfrfØ;k batu 
ij cy yxkrh gSA (U;wVu dk xfr fo"k;d r`rh; fu;e)

vè;k;
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felkby (Missile)
vL=k&'kL=k (Armaments)

oSekfudh (Aeronautics)
ukSogu ra=k (Naval Systems)

jMkj (Radar)

izfrj{kk izkS|ksfxdh ls tqM+s fofHkUu vk;ke
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ys”kj izkS|ksfxdh  
(Laser Technology)

ys”kj ,d ,slh ;qfDr (Device) gS] tks ^míhIr mRltZu* (Stimulated Emission) izfØ;k dk iz;ksx dj izdk'k 

dk izoèkZu (Amplification) djrh gSA ys”kj (Light Amplification by Stimulated Emission of Radiation) ^fofdj.k 

osQ míhIr mRltZu }kjk izdk'k dk izoèkZu* dk gh laf{kIr :i gSA

igyk ys”kj lu~ 1960 esa fFk;ksMksj ,p- eSeu }kjk rS;kj fd;k x;k FkkA ys”kj fdj.ksa izÑfr esa ugha ikbZ tkrh gSaA 

bUgsa fo'ks"k rduhd }kjk rS;kj fd;k tkrk gSA ijaijkxr :i ls :ch fØLVy dk iz;ksx ys”kj mRiknu ds fy;s fd;k 

tkrk gSA orZeku esa bls vfØ; xSlksa] nzoksa o v¼Zpkydksa ls Hkh izkIr fd;k tk jgk gSA

7.1 mn~nhIr mRltZu (Stimulated Emission)
izR;sd æO; (Matter), ijek.kqvksa (Atoms) ls feydj cuk gSA ijek.kq esa ukfHkd osQ pkjksa vksj bysDVªkWu fuf'pr 

d{kkvksa esa pDdj yxkrs gSaA fdlh Hkh ijek.kq dh ÅtkZ rc U;wure gksrh gS tc bysDVªkWu] ukfHkd osQ lcls lehi 

(vFkkZr~ n = 1) dh d{kk esa pDdj yxkrs gSa] bls ijek.kq 

dh fuEure voLFkk (Ground State) dgrs gSaA tc 

dksbZ ijek.kq] i;kZIr ÅtkZ xzg.k dj ysrk gS rks mlosQ 

bysDVªkWu mPp ÅtkZ Lrjksa (Higher Energy States  n 
= 2,3,4) esa pys tkrs gSa] bls ijek.kq dh mÙksftr voLFkk 

(Excited State) dgrs gSaA bu mÙksftr voLFkkvksa ls 

bysDVªkWu iqu% fuEu ÅtkZ Lrj esa ykSV ldrk gS rFkk 

ykSVrs le; nksuksa ÅtkZ Lrjksa dh ÅtkZ osQ varj osQ cjkcj 

ÅtkZ dk iQksVkWu mRl£tr djrk gS] bls Lor% mRltZu (Spontaneous Emission) dgrs gSaA

ijek.kq dh mÙksftr voLFkk esa tc dksbZ fuf'pr ÅtkZ dk iQksVkWu] mPp ÅtkZ Lrj osQ bysDVªkWu ls Vdjkrk gS rks 

bysDVªkWu fuEu ÅtkZ Lrj esa ykSV vkrk gS rFkk ml iQksVkWu osQ cjkcj ÅtkZ dk iQksVkWu mRl£tr djrk gS] bls ^míhIr 

mRltZu* (Stimulated Emission) dgrs gSaA míhIr mRltZu dk fl¼kar vYcVZ vkbaLVhu us lu~ 1917 esa izLrkfor 
fd;k FkkA

ys”kj dh lajpuk (Structure of Laser)

ftl inkFkZ dk ç;ksx ys”kj çdk'k mRiUu djus ds fy;s fd;k tkrk gS] mls izkfIr ekè;e (Gain Medium) dgrs 

gSaA ;g Bksl] nzo] xSl ;k Iyk”ek voLFkk esa gks ldrk gSA ys”kj izdk'k mRiUu djus ds fy;s inkFkZ dks mÙksftr voLFkk 

esa ,d pSacj esa j[kk tkrk gS] ftldk ,d Hkkx 100 izfr'kr ijkorZd rFkk nwljk dqN de ijkorZd gksrk gSA tSls gh 

,d iQksVkWu fdlh mÙksftr ijek.kq ls Vdjkrk gS rks mlh vko`fÙk dk iQksVkWu mRlftZr gksrk gS_ ;s nksuksa iQksVkWu dyklac¼ 

gksrs gSaA ijkorZd ryksa ls Vdjkdj ;s iQksVkWu iqu% mlh pSacj esa vU; mÙksftr ijek.kqvksa ls Vdjkrs gSa ftlls mlh vko`fÙk 

ds vusd iQksVkWu mRiUu gksrs gSaA bl çdkj ,d gh vko`fÙk ds vusd dyklac¼ (Coherent) iQksVkWu nwljs dqN de 

ijkorZd ry ls ckgj fudydj ys”kj che dk fuekZ.k djrs gSaA

vè;k;
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