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fofèkd ?kks"k.kk,¡

 bl iqLrd eas izdkf'kr lwpuk,¡] lekpkj] Kku ,oa rF; iwjh rjg ls lR;kfir fd;s x, gSaA fiQj Hkh] ;fn dksbZ 

tkudkjh ;k rF; xyr izdkf'kr gks x;k gks rks izdk'kd] laiknd ;k eqnzd mlls fdlh O;fDr&fo'ks"k ;k laLFkk 

dks igq¡ph {kfr ds fy;s f”kEesnkj ugha gSA

 ge fo'okl djrs gSa fd bl iqLrd esa Nih lkexzh ys[kdksa }kjk ekSfyd :i ls fy[kh xbZ gSA vxj dkWihjkbV 

mYya?ku dk dksbZ ekeyk lkeus vkrk gS rks izdk'kd dks f”kEesnkj ugha Bgjk;k tk,xkA

 lHkh fooknksa dk fuiVkjk fnYyh U;kf;d {ks=k esa gksxkA

 © dkWihjkbV% n`f"V ifCyds'kUl (A Unit of VDK Publications Pvt. Ltd.)] lokZfèkdkj lqjf{krA bl izdk'ku 

ds fdlh Hkh va'k dk izdk'ku vFkok mi;ksx] izfrfyihdj.k] ,sls ;a=k esa HkaMkj.k ftlls bls iqu% izkIr fd;k 

tk ldrk gks ;k LFkkukUrj.k] fdlh Hkh :i esa ;k fdlh Hkh fofèk ls (bysDVªkWfud] ;kaf=kd] iQksVks&izfrfyfi] 

fjdkWfM±x ;k fdlh vU; izdkj ls) izdk'kd dh iwokZuqefr ds fcuk ugha fd;k tk ldrkA

 ,e-ih- fizaVlZ] ch&220] isQ”k&2] uks,Mk (mÙkj izns'k) ls eqfnzrA



fç; ikBdks]
bl ppkZ dks ,d jkspd izlax ls 'kq: djrs gSaA vki lcdks irk gh gksxk fd izfl¼ oSKkfud LVhiQu gkW¯dx us ,d yksdfiz; 

iqLrd ^v czhiQ fgLVªh vkWiQ Vkbe* dh jpuk dh_ ;g izlax blh ls tqM+k gSA ,d ckj :l ds ,d fo[;kr oSKkfud vkaæsbZ 
ysopsudks gokbZ ;k=kk dj jgs FksA mudh cxy esa cSBk ;k=kh ^v czhiQ fgLVªh vkWiQ Vkbe* iqLrd i<+ jgk FkkA vkaæsbZ us  mRlqdrko'k 
muls iwNk] ¶;g iqLrd vkidks dSlh yxh\¸ ¶vkd"kZd] ,dne fny dks Nw ysus okyh¸] lg;k=kh dk tokc FkkA vkaæsbZ us vk'p;Z 
O;Dr djrs gq, dgk] ¶eSaus Hkh ;g iqLrd i<+h gS ysfdu eq>s dqN [kkl le> esa ugha vkbZA¸ fiQj vkaæsbZ us mlls iwNk& D;k 
vki oSKkfud gSa\ lg;k=kh dk tokc Fkk] ¶th ugha! eSa ,d O;kikjh gw¡A¸ blds ckn mlus iqLrd can djds vkaæsbZ dh vksj ns[krs 
gq, dgk fd eSa vkidks ;g iqLrd le>k nsrk gw¡ vkSj fiQj og O;kikjh ,d oSKkfud dks CySd gksy vkSj varfj{k dh tkudkjh 
nsus yxkA

bl izlax ds mYys[k dk mís'; ;g ladsr djuk Hkj gS fd ;fn tfVy ls tfVy ckrksa dks Hkh jkspd <ax ls izLrqr fd;k 
tk, rks ikB dk foLrkj fo'ks"kKksa ds lkFk&lkFk lkekU; ftKklqvksa rd Hkh gks tkrk gSA foKku ,oa izkS|kfxdh tSls tfVy fo"k; 
ds lanHkZ esa ;g ckr vkSj Hkh l?kurk ls ykxw gksrh gSA mnkgj.kkFkZ& ¶bls le>us esa D;k fnDdr gS] dkSu&lk blesa jkWdsV lkb±l 
gS¸& tSls okD; tks geyksx veweu jks”k gh lqurs gSa] ds ihNs Hkh foKku&izkS|ksfxdh ds tfVy gksus dk euksHkko gh fNik gksrk gSA 
;g ckr dkiQh gn rd lp Hkh gS fd lkekftd foKku dh vis{kk foKku ds rduhdh i{kksa dks le>uk eqf'dy gksrk gSA vr% 
;fn xSj&fo'ks"kKksa ds le{k foKku dks mlds tfVyre Lo:i esa gh is'k dj fn;k tk, rks LokHkkfod :i ls mlds iYys dqN 
ugha iM+sxkA ;gk¡ bl ckr dk è;ku j[kuk ”k:jh gS fd foKku dk dksbZ Hkh ikB fdl ikBdoxZ dks lacksf/r gS rkfd fo"k; dh 
tfVyrk vkSj mldk izLrqrhdj.k mlh vuq:i gksA

vc vxj izLrqr ^foKku ,oa izkS|ksfxdh* iqLrd dh ckr djsa rks blesa bl dlkSVh dk xaHkhjrkiwoZd ikyu fd;k x;k gS fd 
;g izfr;ksxh ijh{kk dh rS;kjh dj jgs fo|k£Fk;ksa dh ekax ds vuq:i gh gks u fd cksf>y o vuqi;ksxh tfVy fl¼karksa dk ladyu 
ek=kA blfy;s gekjh Vhe us blls lacaf/r ekud iqLrdksa dk vè;;u dj rFkk chrs o"kks± esa fofHkUu izfr;ksxh ijh{kkvksa esa iwNs x, 
iz'uksa dk fo'ys"k.k dj ;g r; fd;k fd fdlh eqís dks fdruh xgjkbZ vkSj foLrkj ls izLrqr fd;k tk,A bl izdkj bl iqLrd 
esa vkidks mruh gh lkexzh izkIr gksxh ftruh vkidh liQyrk ds fy;s ”k:jh gSA

foKku ,oa izkS|ksfxdh dh iqLrd ls Hkk"kk dk Hkh ,d i{k tqM+k gksrk gSA foKku ls tqM+h çk;% iqLrdsa vaxzs”kh ;k vU; 
xSj&Hkkjrh; Hkk"kkvksa esa fy[kh xbZ gSa vkSj vxj dqN vuwfnr iqLrdsa miyC/ gSa Hkh rks mudh Hkk"kk dks le>uk foKku dh tfVy 
lS¼kafrdh dks le>us ls dgha vf/d eqf'dy gSA bl lanHkZ esa gekjh j.kuhfr ;gh jgh fd Hkk"kk dk lgt izokg cuk jgs rFkk 
tgk¡ fdlh ikfjHkkf"kd 'kCn dk dfBu fganh i;kZ; gks mls vaxzs”kh esa Hkh fy[k fn;k tk,A gekjh Vhe ds pkj&ik¡p lnL;ksa us 
eghuksa rd fliZQ bl iqLrd dh Hkk"kk vkSj dfBu 'kCnkoyh ds vuqokn ij gh dke fd;k gSA blds vfrfjDr iqLrd ds vkdkj 
dks ysdj gekjh lkekU; /kj.kk ;gh jgh gS fd vuko';d ckrksa dks 'kkfey djus dh dqps"Vk ls cprs gq, ijh{kksi;ksxh lkexzh 
rd gh lhfer jgk tk, vkSj yxHkx 300 i`"Bksa okyh bl iqLrd esa Hkh geus ,slk gh fd;kA

izLrqrhdj.k dh ckr djsa rks izklafxd fp=kksa] ckWDl] xzkiQ bR;kfn dk leqfpr iz;ksx fd;k x;k gS rkfd vki u dsoy lS¼kafrd 
i{kksa ls ifjfpr gks ik,¡ cfYd mUgsa ^fotqvykbt* Hkh dj ldsaA blls vki yacs le; rd fdlh vo/kj.kk dks ;kn j[kus esa 
l{ke gks ldsaxsA lkFk gh rF;ksa dh lVhdrk ds fy;s geus fliZQ izkekf.kd iqLrdksa] ewy osclkbV~l rFkk Lrjh; i=k&if=kdkvksa dk 
gh mi;ksx fd;k gSA fo'ks"kKksa rFkk izfr;ksxh ijh{kkvksa dk lkFkZd vuqHko j[kus okyh yxHkx 15 lnL;ksa dh Vhe us yacs le; rd 
bl iqLrd ij dke fd;k vkSj bl f”kn dks iwjh djus dh gjlaHko dksf'k'k dh fd iqLrd =kqfVghu Lo:i esa izLrqr gksA

vc iqLrd dk f}rh; laLdj.k vkids gkFkksa esa gS vkSj bldh liQyrk&vliQyrk dk ewY;kadu Hkh vc vkids f”kEes gh 
gSA vxj vkidks yxs fd gekjh ;g dksf'k'k vkidh liQyrk dks vklku cuk,xh rks gesa crk,¡] gekjk mRlkg c<+sxkA dksbZ deh 
u”kj vk, rks Hkh csf>>d dgsa] ge lq/kj djsaxsA vki viuh ckr ge rd 8130392355 uacj ij okV~l,i lans'k ds ekè;e ls 
igq¡pk ldrs gSaA
                                                	 lkHkkj] 
	 izèkku laiknd
	 n`f"V ifCyds'kUl

nks 'kCn
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Quick Book 1

lkekU; ifjp; (General Introduction)
“It is an inherent obligation of a great country like India 

with its traditions of scholarship and original thinking and its 
great cultural heritage to participate fully in the march of 
science, which is  probably mankind’s greatest enterprise 
today.” 	 –Jawaharlal Nehru

foKku ,oa izkS|ksfxdh us ekuo dY;k.k esa vHkwriwoZ ;ksxnku fn;k 
gSA ekuo dks 'kkafr vkSj [kq'kgkyh iznku djus esa foKku ,oa izkS|ksfxdh 
dh egÙoiw.kZ Hkwfedk jgh gS pkgs og jksxksa dk mUewyu gks] varfj{k 
vUos"k.k gks] ÅtkZ dk mRiknu gks ;k fiQj lwpuk izkS|ksfxdh] tSo 
izkS|ksfxdh vkSj uSuks izkS|ksfxdh ds izfriQy gksaA

lwpuk izkS|ksfxdh vkSj tSo izkS|ksfxdh ds ykHk gesa vusd {ks=kksa 
esa fey jgs gSaA lwpuk izkS|ksfxdh }kjk lapkj Økafr laHko gks ikbZ gSA 
lwpuk ds egkekxZ ;kuh baVjusV ds cxSj rks vkèkqfud thou dh dYiuk 
Hkh ugha dh tk ldrhA de ykxr ij lapkj lqfoèkk,¡ ,oa lapkj rd 
fnuksa&fnu igq¡p lwpuk izkS|ksfxdh }kjk gh laHko gks ikbZ gSA

uSuks VsDuksykWth Hkh ,d rs”kh ls mHkjrk gqvk {ks=k gS ftlesa Hkkjr 
lesr vU; ns'kksa esa dkiQh dke gks jgk gSA foKku ,oa izkS|ksfxdh ds 
egÙo dks vkt vketu Hkh eglwl djrk gSA fdlh Hkh jk"Vª dh lk[k 
;kuh mlds lEeku vkSj vfLerk dks Hkh foKku ,oa izkS|ksfxdh ds {ks=k 
esa gqbZ izxfr ;k mUufr ls gh vk¡dk tkrk gSA

foKku ,oa izkS|ksfxdh (Science and Technology)

^foKku* 'kCn dk vaxzs”kh :ikarj.k Science gS] tks ySfVu Hkk"kk 
ds 'kCn ̂ lkbafV;k* ls cuk gS] ftldk 'kkfCnd vFkZ ̂ tkuuk* (to know) 
gSA fdlh Hkh fo"k; ds lanHkZ esa izk;ksfxd fo'ys"k.kksa ds iQyLo:i 
izkIr Øec¼] lqlaxfBr rFkk lqO;ofLFkr Kku dks ^foKku* dgrs gSaA 
foKku rdZ vkSj izk;ksfxd izs{k.kksa }kjk gh dk;Z djrk gSA lpeqp ckSf¼d 
vkSj ekufld {kerk iznku dj foKku us ekuo lekt dks mRÑ"Vrk 
ds f'k[kj ij igq¡pk;k gSA

izkS|ksfxdh ;kuh VsDuksykWth dk vFkZ gS& foKku dk thou dh 
”k:jrksa ds fy;s mi;ksx ;kuh VsDuksykWth dks ge dk;Z :i esa foKku 
(lkbal bu ,D'ku) dg ldrs gSaA vly esa] foKku igys O;kogkfjd 
foKku curk gS vkSj fiQj mldk :ikarj.k VsDuksykWth esa gksrk gSA foKku 
dqN fu;eksa vkSj fl¼karksa ij vkèkkfjr gksrk gS ftUgsa oSKkfud izfrikfnr 

djrs gSaA bu fu;eksa vkSj fl¼karksa dks tc dqN vuqiz;ksxksa esa yxk;k tkrk 
gS rc izkS|ksfxdh dk tUe gksrk gSA vr% ;g Li"V gS fd foKku ,oa izkS|ksfxdh 
ijLij i`Fko~Q u gksdj ,d&nwljs ds iwjd rFkk varl±cafèkr gSaA

fo'o dh izkphure oSKkfud ijaijkvksa dk voyksdu djus ij 
Kkr gksrk gS fd Hkkjrh; foKku dh ijaijk vR;ar izkphu gSA Hkkjr esa 
foKku dk mn~Hko yxHkx 3000 bZ-iw- gqvkA ftl le; ;wjksi esa ?kqeDdM+ 
tkfr;k¡ vHkh viuh cfLr;k¡ clkuk lh[k jgh Fkha] ml le; Hkkjr esa 
flaèkq ?kkVh ds yksx lqfu;ksftr <ax ls uxj clkdj jgus yxs FksA gM+Iik 
o eksgutksnM+ks dh [kqnkbZ (ebZ 2016 esa ^uspj lkbafVfiQd* esa Nis 
'kksèk ds vuqlkj] vkbZvkbZVh [kM+xiqj] iqjkrÙo baLVhV~;wV] MsDdu dkWyst 
vkWiQ iq.ks] HkkSfrd vuqlaèkku iz;ksx'kkyk vkSj Hkkjrh; iqjkrÙo losZ{k.k 
}kjk ;g nkok fd;k x;k gS fd flaèkq ?kkVh lH;rk yxHkx 8000 o"kZ 
iqjkuh FkhA) ls izkIr flaèkq ?kkVh ds izek.kksa ls ogk¡ ds yksxksa dh oSKkfud 
n`f"V o oSKkfud midj.kksa ds iz;ksxksas dk irk pyrk gSA

mYys[kuh; gS fd flaèkq ?kkVh ds fuoklh ifg;s] gy] fofHkUu 
izdkj dh èkkrqvksa vkfn ds iz;ksx ls iw.kZ:is.k ifjfpr FksA vfXu&izdksi 
,oa ck<+&izdksi ds lkFk&lkFk lw[kk&izdksi tSlh izkÑfrd vkinkvksa 
ls Hkh lqj{kk dh rduhd mUgksaus fodflr dj j[kh FkhA flaèkq ?kkVh 
lH;rk dh mUur uxj fuekZ.k ;kstuk vkt Hkh ,d mUur uxj ds 
fy;s vkn'kZ gSA Hkkjr dh bl çkphu lH;rk esa flapkbZ] èkkrqdeZ] b±V 
fuekZ.k rFkk {ks=k ,oa ek=kk ekiu esa oSKkfud rduhdksa dk iz;ksx fd;k 
tkrk FkkA 

Hkkjrh; foKku % fodkl ds fofHkUu pj.k o miyfCèk;k¡  
(Indian Science : Different Stages of Development and 
Achievements)

lqfoèkkuqlkj lexz Hkkjrh; oSKkfud ijaijk dks fuEufyf[kr 2 
pj.kksa esa ck¡Vk tk ldrk gS&

izkphu Hkkjrh; foKku

tSlk fd iwoZ esa crk;k x;k gS fd gM+Iik o eksgutksnM+ks lH;rkvksa 
ls foKku dk iz;ksx 'kq: gks pqdk FkkA muds Hkou fuekZ.k] èkkrq foKku] 
oL=k fuekZ.k] ifjogu O;oLFkk vkfn mUur n'kk esa fodflr gks pqds 
FksA gM+Iik] eksgutksnM+ks] yksFky] dkyhcaxk] pUgqnM+ks] cuokyh] lqjdksVnk 
vkfn LFkkuksa ij gqbZ [kqnkbZ esa feys uxjksa ds [kaMgj blds izR;{k izek.k 
gSaA fiQj vk;ks± ds lkFk Hkkjr esa foKku dh ijaijk vkSj fodflr gqbZA 

1 Hkkjr esa foKku ,oa çkS|ksfxdh
(Science and Technology in India)
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ds oSKkfudksa ij gSA bUgsa ljdkjh 'kksèk ,oa f'k{k.k laLFkkuksa esa dke 
djus dh is'kd'k dh xbZ gSA

;kstuk ds rgr ;s oSKkfud ljdkjh 'kksèk ,oa f'k{k.k laLFkkuksa esa 
1-3 eghus rd viuh lsok,¡ ns ldrs gSaA blds ,o”k esa ljdkj mUgsa 
ru[+okg ds :i esa igys eghus ,deq'r jkf'k ds :i esa 15,000 
vesfjdh MkWyj iznku djsxhA ckdh nks eghuksa esa oSKkfudks dks nl&nl 
g”kkj vesfjdh MkWyj feysaxsA bl ;kstuk dks foKku vkSj bathfu;fjax 
vuqlaèkku cksMZ (SERB)] foKku ,oa izkS|ksfxdh foHkkx dk ,d lkafofèkd 
fudk;] us 'kq: fd;k gSA otz iSQdYVh Ldhe 'kq: djus dk mís'; 
nqfu;k ds loZJs"B oSKkfudksa dks Hkkjr ykuk vkSj ns'k esa vuqlaèkku dk 
lapkyu djuk gSA

fdj.k&vkbZihvkj ;kstuk

bl ;kstuk esa ckSf¼d laink vfèkdkj (Intellectual Property 
Rights–IPRs) izf'k{k.k ds rgr 'kksèk ,oa fodkl (R&D) ds ”kfj;s 
efgykvksa dks l'kDr cuk;k tkrk gSA fofnr gS fd Hkkjr esa foKku 
dh vgZrk j[kus okyh efgykvksa dh ,d cM+h la[;k gSA buesa ls 
vfèkdrj efgyk,¡ ?kjsyw vkSj lkekftd dkj.kksa ls foKku ds {ks=k esa 
viuk dWfj;j vkxs ugha c<+k ikrhaA vr% ns'k esa efgyk oSKkfudksa dks 
lgh ekgkSy nsus vkSj mUgsa 'kksèk esa vkxs c<+kus ds fy;s ̂ fdj.k&vkbZihvkj 
;kstuk* (Knowledge Involvement in Research Advancement 
through Nurturing—Intellectual Property Rights) dh 'kqjQvkr dh 
xbZA bl ;kstuk dks foKku ,oa izkS|ksfxdh foHkkx dh vksj ls izkS|ksfxdh] 
lwpuk] iwokZuqeku ,oa ewY;kadu ifj"kn~ (Technology,   Information,  
Forecasting and Assessment Council–TIFAC) ds isVsaV lqxe dsaæ 
(PFC) }kjk dk;kZfUor fd;k tk jgk gSA 

mYys[kuh; gS fd foKku ,oa izkS|ksfxdh foHkkx us foKku vkSj 
izkS|ksfxdh ds {ks=k esa efgykvksa ds izfrfufèkRo dks c<+kus ds fy;s LFkk;h 
lfefr dk xBu fd;k gSA efgyk oSKkfudksa vkSj izkS|ksfxdh fo'ks"kKksa 
dks vkèkkjHkwr ;k vIykbM lkbal esa 'kksèk djus ds volj miyCèk 
djkus ds fy;s 225 ls vfèkd ifj;kstukvksa dh fliQkfj'k dh xbZ gSA

lw;Z T;ksfr

de ykxr okyh i;kZoj.k vuqowQy ekbozQks lksyj Mkse ̂ lw;Z T;ksfr* 
midj.k dks foKku ,oa izkS|ksfxdh foHkkx ds rÙokoèkku esa fodflr 
fd;k x;k gSA ;g lkSj midj.k ns'k ds mu 'kgjh vkSj xzkeh.k ifjokjksa 
ds fy;s ,d ojnku lkfcr gksxk] tgk¡ fctyh dh fo'oluh; igq¡p 
ugha gSA izkFkfed vuqekuksa ds vuqlkj] ;fn bl izkS|ksfxdh dks dsoy 
10 fefy;u ifjokj Hkh viuk ysrs gSa rks blls 1750 fefy;u ;wfuV 
ÅtkZ dh cpr gksxhA blds vykok yxHkx 12.5 fefy;u Vu CO2 
dk de mRltZu gksxk] ftlls ^LoPN Hkkjr] gfjr Hkkjr* ds fe'ku 
dks c<+kok feysxkA bldh fofuekZ.k izfozQ;k Je izèkku gksus ls 
vFkZO;oLFkk esa cM+h la[;k esa jks”kxkj ds volj iSnk gksaxsA

nsoLFky vkWfIVdy VsyhLdksi

czãkaM ds jgL;ksa dks mn~?kkfVr djus ds ,d vkSj iz;kl ds rgr 
vk;ZHkV~V izs{k.k foKku 'kksèk laLFkku (ARIES) }kjk 30 ekpZ] 2016 

dks mÙkjk[kaM ds nsoLFky esa 3.6 ehVj O;kl okyh vkWfIVdy VsyhLdksi 
dh LFkkiuk dh xbZ gSA ;g ,f'k;k dh lcls cM+h vkWfIVdy VsyhLdksi 
gS] tks Hkkjr&csfYt;e ds la;qDr iz;kl ls fufeZr gSA 

;g VsyhLdksi vkdk'kxaxkvksa dh mRifÙk ij ekSfyd vuqlaèkku 
dks vkSj vkxs ys tkus gsrq bLrseky dh tk,xhA blls rkjksa ds thou&pozQ] 
'kfDr'kkyh CySd gksYl dh tk¡p ds vfrfjDr czãkaM ds dbZ vU; 
jgL;ksa dks lqy>kus esa enn feysxhA è;krO; gS fd vk;ZHkV~V izs{k.k 
foKku 'kksèk laLFkku (ARIES) foKku ,oa izkS|ksfxdh foHkkx] Hkkjr 
ljdkj }kjk foÙkiksf"kr gSA

;ksx ,oa è;ku ds fy;s foKku ,oa çkS|ksfxdh (lR;e)

;ksx ,oa è;ku ds {ks=k esa vuqlaèkku nksckjk 'kq: djus ds fy;s 
2015-16 esa Mh,lVh us ,d u;k dk;ZØe ̂ lkbal ,aM VsDuksykWth vkWiQ 
;ksx ,aM esMhVs'ku (SATYAM)* 'kq: fd;k gSA 'kkjhfjd vkSj ekufld 
LokLF; leL;kvksa ds eísu”kj ;ksx vkSj è;ku dks csgrjhu mipkj ds 
:i esa Lohdkj fd;k tkrk gSA ̂ lR;e* bl fn'kk esa dke djsxkA blds 
vykok bl ifj;kstuk ds rgr 'kkjhfjd vkSj ekufld LokLF; ij ;ksx 
vkSj è;ku ds çHkko ij Hkh vuqlaèkku fd;k tk,xkA

m|ksx vkèkkfjr vuqlaèkku ,oa fodkl ds fy;s foÙkiks"k.k ;kstuk

foKku ,oa bathfu;fjax vuqlaèkku cksMZ ekurk gS fd foÙkiks"k.k ds 
fy;s lkoZtfud&futh Hkkxhnkjh ”k:jh gSA bl ifj;kstuk dks 'kq: djus 
dk mís'; gS fd vdknfed laLFkkuksa vkSj m|ksxksa ds chp vuqlaèkku 
ds {ks=k esa lg;ksx c<+sA bl ifj;kstuk dks ;g nksuksa {ks=k feydj 
fØ;kfUor djsaxs ftlesa dqy ctV dk 50 çfr'kr fgLlk m|ksx ogu 
djsaxsA lHkh NksVs vkSj e>ksys m|eksa rFkk vkS|ksfxd vuqlaèkku rFkk 
fodkl dsaæksa dks bl ;kstuk esa Hkkx ysus ds fy;s vkeaf=kr fd;k 
tkrk gSA

gkbZ fjLd & gkbZ fjokMZ vuqlaèkku ds fy;s foÙkiks"k.k ;kstuk

gkbZ fjLd & gkbZ fjokMZ vuqlaèkku ds fy;s foÙkiks"k.k ;kstuk dks 
foKku ,oa bathfu;fjax vuqlaèkku cksMZ us 'kq: fd;k gS rkfd foKku 
,oa izkS|ksfxdh {ks=k esa fodkl gks ldsA
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vkse izdk'k Hklhu iqjLdkj

	z vkse izdk'k Hklhu iQkmaMs'ku }kjk 1985 ls ;g iqjLdkj foKku 

ds {ks=k esa mRÑ"V dk;Z ds fy;s fn;k tkrk gSA

	z iqjLdkj esa iz'kfLr i=k o ` 1 yk[k dh udn jkf'k iznku dh 

tkrh gSA

cksjykWx iqjLdkj

	z ;g iqjLdkj moZjd daiuh dksjkseaMy baVjus'kuy fyfeVsM }kjk 

Hkkjrh; oSKkfudksa dks Ñf"k o i;kZoj.k ds {ks=k esa mRÑ"V 'kksèk 

ds fy;s iznku fd;k tkrk gSA

	z bl iqjLdkj ds rgr ` 5 yk[k dh udn jkf'k] Lo.kZ ind o 

iz'kfLr i=k iznku fd;s tkrs gSaA

	z ;g iqjLdkj o"kZ 1972 ls ukWeZu cksjykWx ds lEeku esa fn;k 

tkrk gSA

fo'o [kk| iqjLdkj

	z fo'o [kk| iqjLdkj iQkmaMs'ku }kjk izfro"kZ ;g iqjLdkj Ñf"k ds 
{ks=k esa fof'k"V 'kksèk ds fy;s iznku fd;k tkrk gSA

	z o"kZ 1987 ls ;g iqjLdkj iznku fd;k tk jgk gSA izFke iqjLdkj 
Hkkjr ds lqizfl¼ oSKkfud MkW- ,e-,l- LokehukFku dks gfjr 
ozQkafr esa muds egÙoiw.kZ ;ksxnku ds fy;s iznku fd;k x;k FkkA 
'kkafr ds ukscsy iqjLdkj fotsrk vesfjdh oSKkfud MkW- ukWeZu cksjykWx 
us bl iqjLdkj dh 'kqjQvkr dh FkhA

th-Mh- fcM+yk iqjLdkj

	z ds-ds- fcM+yk iQkmaMs'ku }kjk o"kZ 1991 ls ;g iqjLdkj foKku 
ds {ks=k esa 'kksèk ds fy;s 50 o"kZ ls de mez ds Hkkjrh; oSKkfudksa 
dks fn;k tkrk gSA

	z bl iqjLdkj ds rgr ` 2.5 yk[k dh udn jkf'k o iz'kfL=k i=k 
iznku fd;k tkrk gSA

vH;kl&iz'u (izkjafHkd ijh{kk)

	 1.	lwph&I dks lwph&II ls lqesfyr dhft;s&
	 lwph&I	 lwph&II
	 (oSKkfud)	 (lacafèkr {ks=k)
	 A.	lh-oh- jeu	 1.	 jlk;u 'kkL=k
	 B.	gjxksfoan [kqjkuk	 2.	 HkkSfrdh
	 C.	izks-lh-,u-vkj- jko	 3.	 tSo jlk;u (ck;ks dsfeLVªh)

		 dwV%
		  A	 B	 C
	 (a)	 2	 3	 1
	 (b)	 1	 2	 3
	 (c)	 1	 3	 2
	 (d)	 3	 2	 1

	 2.	chthvkj&34 (BGR-34) fdl jksx ls lacafèkr gS\
	 (a)	dSalj
	 (b)	eèkqesg (Mk;fcVht)
	 (c)	risfnd (Vh-ch-)
	 (d)	VkbiQkbM

	 3.	lqizfl¼ vk;qosZfnd ikSèkk v'oxaèkk dk oSKkfud uke D;k gS\
	 (a)	vksflee VsuhÝyksje
	 (b)	dqjdqek ykSaxk
	 (c)	foFksfu;k lksefuisQjk
	 (d)	buesa ls dksbZ ugha

	 4.	fuEufyf[kr dFkuksa ij fopkj djsa%
	 1.	gjxksfoan [kqjkuk dks o"kZ 1968 esa fujsucxZ o gksys ds lkFk 

fpfdRlk dk ukscsy iqjLdkj fn;k x;kA
	 2.	lh-oh- jeu dks o"kZ 1930 esa HkkSfrdh dk ukscsy iqjLdkj 

izkIr gqvkA

		 mi;qZDr esa ls dkSu&lk@ls dFku lR; gS@gSa\
	 (a)	dsoy 1
	 (b)	dsoy 2
	 (c)	1 vkSj 2 nksuksa
	 (d)	u rks 1 vkSj u gh 2

	 5.	Hkkjr dh lqizfl¼ oSKkfud VsLlh FkkWel fdl {ks=k ls lacafèkr gSa\
	 (a)	izfrj{kk	 (b)	 fpfdRlk
	 (c)	vkbZ-Vh-	 (d)	 tSo izkS|ksfxdh

	 6.	lwph&I dks lwph&II ls lqesfyr dhft;s&
	 lwph&I	 lwph&II
	 (laLFkk)	 (LFkkiuk o"kZ)
	 A.	oSKkfud rFkk vkS|ksfxd	 1.	1971
		 vuqlaèkku ifj"kn~~ (CSIR)
	 B.	foKku ,oa izkS|ksfxdh foHkkx	 2.	1972
	 C.	ijek.kq ÅtkZ foHkkx	 3.	1942
	 D.	varfj{k foHkkx	 4.	1954

		 dwV%
		  A	 B	 C	 D
	 (a)	 3	 1	 4	 2
	 (b)	 1	 4	 2	 3
	 (c)	 3	 2	 4	 1
	 (d)	 1	 2	 3	 4

	 7.	ØsLdksxzkiQ D;k gS\
	 (a)	ikSèkksa dh o`f¼ ekius okyk ;a=k
	 (b)	fofHkUu ekè;eksa esa èofu dh xfr ekius okyk ;a=k
	 (c)	o"kkZ dh xfr ekius okyk ;a=k
	 (d)	èkwi dh rhozrk ekius okyk ;a=k
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	 8.	tk;jksVªkWu (Gyrotron) D;k gS\
	 (a)	dSalj dh vkS"kfèk
	 (b)	jSf[kd iqat fuokZr ufydk
	 (c)	vR;kèkqfud felkby rduhdh
	 (d)	buesa ls dksbZ ugha

	 9.	fuEufyf[kr oSKkfudksa esa ls fdlus ;g fl¼ fd;k fd lw;Z ds 
æO;eku ls 1.44 xquk de æO;eku okys rkjs e`r gksdj okeu rkjs 
(White Dwarfs) cu tkrs gSa\

	 (a)	,Mfou gcy	 (b)	 ,l- paæ'ks[kj
	 (c)	LVhiQu gkW¯dx	 (d)	 LVhosu ohucxZ

IAS, 2009

	 10.	ckWEcs uspqjy fgLVªh lkslk;Vh (BNHS) ds lanHkZ esa fuEufyf[kr 
dFkuksa ij fopkj dhft;s&

	 1.	;g i;kZoj.k ,oa ou ea=kky; ds vèkhu ,d Lok;Ùk laxBu gSA
	 2.	;g fØ;k&vkèkkfjr vuqlaèkku] f'k{kk ,oa yksd tkx:drk ds 

ekè;e ls izÑfr dks cpkus dk iz;kl djrh gSA

	 3.	;g vke turk ds fy;s izÑfr [kkst&;k=kkvksa ,oa f'kfojksa dk 
vk;kstu ,oa lapkyu djrh gSA

		 mi;qZDr esa ls dkSu&lk@ls dFku lR; gS@gSa\
	 (a)	dsoy 1 vkSj 3
	 (b)	dsoy 2
	 (c)	dsoy 2 vkSj 3
	 (d)	 1, 2 vkSj 3� IAS, 2014
	 11.	oSKkfud rFkk vkS|ksfxd vuqlaèkku ifj"kn~ ds vè;{k dkSu gSa\
	 (a)	Hkkjr ds jk"Vªifr
	 (b)	Hkkjr ds mi&jk"Vªifr
	 (c)	Hkkjr ds izèkkuea=kh
	 (d)	foKku rFkk izkS|ksfxdh ds dsaæh; ea=kh� IAS, 2006

mÙkjekyk
	 1.	 (a)	 2.	 (b)	 3.	 (c)	 4.	 (c)	 5.	 (a)
	 6.	 (a)	 7.	 (a)	 8.	 (b)	 9.	 (b)	 10.	 (c)
	 11.	 (c)

vH;kl&iz'u (eq[; ijh{kk)

	 1.	 foKku] izkS|ksfxdh ,oa uokpkj uhfr&2020 dh O;k[;k dhft;sA� UPPSC, 2020
	 2.	 jk"Vªh; 'kfDr dh o`f¼ esa foKku ,oa izkS|ksfxdh dh Hkwfedk mnkgj.k lfgr le>kb;sA� UPPSC, 2019
	 3.	 izkS|ksfxdh fo”ku nLrkos”k 2035 ds fpfÉr {ks=k] y{; ,oa Hkkjrh; ukxfjdksa dks miyC/ fo'ks"kkf/dkjksa dk mYys[k dhft;sA� UPPSC, 2018
	 4.	 ty bathfu;jh vkSj Ñf"k&foKku ds {ks=kksa esa Øe'k% lj ,e- fo'os'ojS;k vkSj MkW- ,e-,l- LokehukFku ds ;ksxnkuksa ls Hkkjr dks fdl izdkj ykHk 

igq¡pk Fkk\� IAS, 2019
	 5.	çks- lR;sanzukFk cksl }kjk fd;s x, ^cksl&vkbaLVkbu lkaf[;dh* ds dk;Z ij ppkZ dhft;s vkSj n'kkZb, fd blus fdl çdkj HkkSfrdh ds {ks=k 

esa Økafr yk nh FkhA � IAS, 2018
	 6.	vuqlaèkku ,oa fodkl (R&D) ds oS'ohdj.k ij vkSj Hkkjr ds fodkl ij mlds gksus okys izHkko ij ppkZ dhft;sA lwpuk izkS|ksfxdh ;k 

LokLF; tSls de&ls&de fdlh ,d {ks=kd ls ,d mnkgj.k izLrqr dhft;sA	 IAS, 2012
	 7.	fVIi.kh fy[ksa& foKku ,oa izkS|ksfxdh foHkkx dk ^bUlik;j* dk;ZØeA	 IAS, 2011
	 8.	oSKkfud rFkk vkS|ksfxd vuqlaèkku ifj"kn~ us m|ksx ds lkFk laidZ LFkkfir djus ,oa ns'k dh izkS|ksfxd izfofèk;ksa dk fodkl djus ds fy;s 

vusd iz;ksx'kkykvksa dks LFkkfir fd;k gSA fof'k"V mnkgj.k nsdj Li"V dhft;s fd fiNys ,d n'kd esa ifj"kn~ dh mYys[kuh; miyfCèk;k¡ 
D;k jgh gSa\	 IAS, 1989



lkekU; ifjp; (General Introduction)

^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 çkS|ksfxdh ds fl¼kar (Principles of Biotechnology)

vkèkqfud tSo çkS|ksfxdh ds fodkl esa fuEufyf[kr nks rduhdksa 

dk lokZfèkd ;ksxnku gS& 

vkuqoaf'kd bathfu;fjax  
(Genetic Engineering)

vkuqoaf'kd bathfu;fjax ,d çfØ;k gS ftlds }kjk oSKkfud ,d 
tho ds thukse dks la'kksfèkr (Modify) djrs gSaA blesa fjdkWfEcusaV 
Mh-,u-,- rduhd dk mi;ksx fd;k tkrk gSA bl rduhd esa vkuqoaf'kd 
inkFkks± (DNA rFkk RNA) ds jlk;u esa ifjorZu dj mls ijiks"kh 
thoksa (Host Organism) esa ços'k djk;k tkrk gS] ftlls buds iQhuksVkbi 
esa ifjorZu vk tkrk gSA 

jklk;fud bathfu;fjax  
(Chemical Engineering)

blesa jksxk.kqeqDr okrkoj.k ds fuekZ.k }kjk fliZQ okafNr lw{ethoksa@ 
;wdSfj;ksfVd dksf'kdkvksa esa o`f¼ djkdj vfèkd ek=kk esa tSo çkS|ksfxdh 
mRiknksa] tSls& çfrtSfodksa (Antibiotics)] Vhds] ,a”kkbeksa vkfn dk 
fuekZ.k fd;k tkrk gSA

vkèkqfud tSo izkS|ksfxdh ls lacafèkr 'kCnkofy;k¡  
(Terminology related to Modern Biotechnology)

	z jsM ck;ksVsDuksykWth% tSo izkS|ksfxdh dk fpfdRlk ds {ks=k esa 

iz;ksx jsM ck;ksVsDuksykWth dgykrk gSA

	z OgkbV ck;ksVsDuksykWth% vkS|ksfxd mRiknu ,oa izfØ;kvksa esa 

tSo izkS|ksfxdh dk vuqiz;ksx OgkbV ck;ksVsDuksykWth dgykrk gSA

	z xzhu ck;ksVsDuksykWth% tSo izkS|ksfxdh dk Ñf"k ds {ks=k esa vuqç;ksx 

xzhu ck;ksVsDuksykWth dgykrk gSA blds varxZr Ñf"k mRikndrk 

dks c<+kus dk ç;kl fd;k tkrk gSA 

	z ;yks ck;ksVsDuksykWth% dhVksa dk tSo izkS|ksfxdh ds lalkèku ds 

:i esa iz;ksx ;yks ck;ksVsDuksykWth dgykrk gSA

	z CySd@MkdZ ck;ksVsDuksykWth% tSo vkrad (Bioterrorism) ls 

lacafèkr tSo izkS|ksfxdh dk vuqiz;ksx CySd@MkdZ ck;ksVsDuksykWth 

dgykrk gSA

	z Cyw ck;ksVsDuksykWth% leqæh o vU; tyh; thoksa ls lacafèkr 

tSo izkS|ksfxdh dk vuqiz;ksx Cyw ck;ksVsDuksykWth ds varxZr 

vkrk gSA

2 tSo çkS|ksfxdh
(Biotechnology)
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ljksxslh (Surrogacy)

z	ljksxslh ,d ,slh çfØ;k gS] ftlds ekè;e ls dksbZ fu%larku 
naifr larku lq[k dh çkfIr dj ldrk gSA tc dksbZ efgyk ,sls 
naifr (;qxy) ds cPps dks vius isV esa ikyrh gS tks 'kkjhfjd 
;k fpfdRldh; dkj.kksa ls ;k rks xHkZ èkkj.k djus esa ;k mls isV 
esa ikyus esa vleFkZ gS] rks bls ^ljksxslh* dh laKk nh tkrh gSA

z	ljksxslh dks nwljs 'kCnksa esa ^fdjk;s dh dks[k* Hkh dgrs gSa D;ksafd 
blesa ml efgyk vkSj naifr ds chp ,xzhesaV gksrk gS ftlds rgr 
efgyk cPps dks viuh dks[k esa ikyrh gS vkSj cPps ds tUe ysus 
ds ckn og mls naifr dks lkSai nsrh gSA bl rjg cPps dks tUe 
nsus okyh efgyk dks ^ljksxsV enj* dgk tkrk gSA 

ljksxslh ds çdkj

z	ijaijkxr ljksxslh (Traditional Surrogacy): ijaijkxr ljksxslh 
esa çkÑfrd vkSj Ñf=ke fu"kspu fd;k tkrk gS] ftlesa cPps ds 
firk ds 'kqØk.kqvksa dk ljksxsV enj ds vaMk.kqvksa ds lkFk fu"kspu 
djk;k tkrk gS] ftldh otg ls tUe ysus okys cPpksa dk tsusfVd 
:i ls lacaèk vius firk vkSj ljksxsV enj ds lkFk gksrk gSA ysfdu 
;fn bl çfØ;k ds fy;s nkrk 'kqØk.kq (Donor Sperm) dk ç;ksx 
fd;k tkrk gS rks tUe ysus okys dk lacaèk vius firk ls rks ugha 
gksxk] ysfdu ljksxsV enj ls gksxkA blfy;s 
bl rjhds dks viukus ds fy;s firk ds 
'kqØk.kqvksa dk bLrseky csgrj le>k tkrk 
gSA 

z	tsLVs'kuy ljksxslh (Gestational 
Surrogacy): bl çfØ;k ds varxZr tUe 
ysus okys cPps ds ekrk&firk ds vaMk.kq 
o 'kqØk.kqvksa dk IVF VªhVesaV ds ”kfj;s 
esy djokdj Hkwz.k dks ljksxsV enj ds 
xHkkZ'k; esa çR;kjksfir dj fn;k tkrk gS] 
ftlds ifj.kkeLo:i tUe ysus okys cPps 
dk tsusfVd lacaèk vius ekrk&firk nksuksa 
ls gksrk gSA ysfdu bl fofèk ds }kjk tUe 
ysus okys cPps dk dksbZ Hkh lacaèk ljksxsV 
enj ls ugha gksrk gSA

fo'ks"k

z	ljksxslh dh lqfoèkk dqN fo'ks"k ,tsafl;ksa }kjk miyCèk djokbZ 

tkrh gSA bu ,tsafl;ksa dks ‘ART Clinics’ dgk tkrk gS] tks bafM;u 

dkmafly vkWiQ esfMdy fjlpZ (ICMR) ds fn'kk&funsZ'kksa dks 

vey djrh gSaA

z	Hkkjr ds fofèk vk;ksx dh 228oha fjiksVZ esa okf.kfT;d ljksxslh 

ds fu"ksèk vkSj mfpr foèkk;h dk;Z }kjk uSfrd ijksidkjh ljksxslh 

dh vuqefr dh fliQkfj'k dh xbZ gSA 

Fkzh iSjsaV csch VsDuksykWth@ekbVksdkWf.Mª;y jhIyslesaV Fksjsih  
(Three Parent Baby Technology/Mitochondrial 
Replacement Therapy)

^Fkzh iSjasV csch* vFkkZr~ og cPpk ftlesa Mh-,u-,- dk vfèkdka'k 
Hkkx mlds ekrk ,oa firk ls vkrk gS rFkk dqN Hkkx fdlh efgyk 
çnkrk ls çkIr gksrk gSA Fkzh iSjsaV csch VsDuksykWth dks vkbZoh,iQ (IVF) 
VsDuksykWth dk gh fodflr :i ekuk tk ldrk gSA blds varxZr firk 
ds 'kqØk.kq ds lkFk ekrk ds vaMk.kq ,oa ,d vU; efgyk (Donor) 
ds vaMk.kq dks 'kkfey fd;k tkrk gSA 

Fkzh iSjsaV csch VsDuksykWth esa ekrk ds [kjkc ekbVksdkWf.Mª;k 
(Defective Mitochondria) dks nkrk (Donor) efgyk ds LoLFk 
ekbVksdkWf.Mª;k ds }kjk cnyk tkrk gSA mlds ckn bufoVªks iQfVZykbts'ku 
(IVF) rduhd ds }kjk vaMk.kq (Ovum) dks lg;ksxh ds 'kqØk.kq 
(Sperm) ds lkFk fu"kspu djokdj çkIr ;qXeut (Zygote) dk çkjafHkd 
Hkzw.kh; fodkl vkjaHk djk;k tkrk gS rFkk Hkzw.k dks ekrk ;k ljksxsV 
enj ds xHkZ esa LFkkukarfjr dj fn;k tkrk gSA bl VsDuksykWth dk lcls 
cM+k ykHk ;g gS fd blls fodkj;qDr ekbVksdkWf.Mª;y Mh-,u-,- dks 
nq#Lr fd;k tk ldrk gS rFkk LoLFk cPps ds tUe dks laHko cuk;k 
tk ldrk gSA

fo'ks"krk,¡

z	Fkzh iSjsaV csch VsDuksykWth dh lcls cM+h fo'ks"krk ;g gS fd blds 
ekè;e ls fodkj;qDr ekbVksdkWf.Mª;k tSlh leL;k ls cpk tk 
ldrk gSA fodkj;qDr ekbVksdkWf.Mª;k ds dkj.k dbZ vU; chekfj;k¡ 
(Muscular Dystrophy, Leigh Syndrome vkfn) Hkh mRiUu gks 
tkrh gSaA KkrO; gS fd çfro"kZ cM+h la[;k esa cPps fodkj;qDr 
ekbVksdkWf.Mª;y Mh-,u-,- ds lkFk tUe ysrs gSaA ;g VsDuksykWth 
ekbVksdkWf.Mª;y (tsusfVd) chekjh dks ,d ih<+h ls nwljh ih<+h 
esa gLrkarj.k ls jksdrh gSA 

z	mYys[kuh; gS fd ekbVksdkWf.Mª;k dks ̂ dksf'kdk dk ÅtkZ ?kj* dgk 
tkrk gSA ;fn ekbVksdkWf.Mª;k gh fodkj ;qDr gksxh rks ÅtkZ dk 

tSo çkS|ksfxdh
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varfj{k çkS|ksfxdh varfj{k foKku (Space Science) ;k 
,;jksLisl baMLVªh }kjk Lisl ÝykbV] mixzgksa ;k varfj{k vUos"k.k esa 
mi;ksx gsrq fodflr çkS|ksfxdh gSA varfj{k çkS|ksfxdh ds varxZr eq[; 
:i ls varfj{k ;kuksa] Ñf=ke mixzgksa] varfj{k LVs'kuksa] varfj{k vuqlaèkku 
esa vko';d lajpukvksa dk fodkl vkfn lfEefyr gSaA ekSle iwokZuqeku] 
fjeksV lsaflax] th-ih-,l- flLVe] lSVsykbV Vsyhfo”ku] ykWUx fMlVsal 
dE;wfuds'ku flLVe bR;kfn Lisl baizQkLVªDpj ds varxZr gh vkrs gSaA 
foKku ds vU; {ks=k] tSls& HkwfoKku] [kxksy foKku] ekSle foKku vkSj 
leqnz foKku Hkh varfj{k çkS|ksfxdh ds ykHk ls oafpr ugha jgs gSaA

varfj{k (Space)

[kxksy foKku ds vuqlkj varfj{k ,d fo'kky f=k&foeh; (Three-
Dimensional–3D) {ks=k gS] tks i`Foh ds ok;qeaMy dh lekfIr dh 
lhek ls vkjaHk gksrk gSA lkekU;r% varfj{k dks ml fuEure m¡QpkbZ ls 
vkjaHk gqvk ekuk tkrk gS] ftl m¡QpkbZ ij dksbZ mixzg i`Foh ds okrkoj.k 
esa fcuk fxjs ,d mfpr le; rd viuh d{kk dks cuk, j[k ldrk gSA

z	varfj{k ds vkjaHk dh dksbZ loZekU; lhek vHkh rd fuèkkZfjr ugha 
dh tk ldh gS] fiQj Hkh ijaijkxr :i ls varfj{k lafèk;ksa rFkk 
,;jksLisl fjdkWMZ j[kus ds fy;s leqnz ry ls 100 fdeh- (62 
ehy) dh m¡QpkbZ ij fuèkkZfjr ^dkjeu js[kk* (Karman Line–An 
Imaginary Line) dk mi;ksx fd;k tkrk gSA

z	dkjeu js[kk dks isQMjs'ku ,;jksukWfVd baVjus'kuy (Federation 
Aeronautique Internationale–FAI) }kjk ekU;rk izkIr gSA FAI 
oSekfudh (Aeronautics) vkSj varfj{k foKku ds fy;s varjkZ"Vªh; 
ekud dk fuèkkZj.k rFkk vfHkys[khdj.k djus okyh laLFkk gSA bls 
^n oYMZ ,;j LiksV~lZ isQMjs'ku* ds uke ls Hkh tkuk tkrk gSA

z	vkèkqfud HkkSfrd&foKkuh (Physicists) varfj{k dks f=k&foeh; 
(3D) u ekudj pkj&foeh; (4D) ekurs gSa] ftlesa le; (dky) 
dks pkSFkk foek ekuk tkrk gSA bl f=k&foeh; varfj{k (Space) 
rFkk le; (Time) ds la;kstu dks ̂ Lisl Vkbe* (Space Time) dgrs gSaA

�	Lisl Vkbe]  ,d xf.krh; ekWMy] tks Lisl rFkk Vkbe dks ,d 
gh fopkj (Single Idea) esa tksM+rk gS] ftls lkrR; (Continuum) 
dgrs gSaA bl pkj&foeh; lkrR; dks ^feadksoLdh Lisl* 
(Minkowski Space) ds uke ls Hkh tkuk tkrk gSA

cká varfj{k lafèk (Outer Space Treaty)
	z  bl lafèk dk iwjk uke ¶VªhVh vkWu ¯çfliYl xofu±x n 
,DVhfoVht vkWiQ LVsV~l bu n ,DlIyksjs'ku ,aM ;wt vkWiQ 
vkmVj Lisl] bUDyw¯Mx n ewu ,aM vnj lsysfLV,y ckWMh”k¸ 
gSA ;g panzek vkSj vU; [kxksyh; fiaMksa lfgr cká varfj{k ds 
vUos"k.k vkSj mi;ksx gsrq Hkkxhnkj jk"Vªksa ds fØ;kdykiksa dks 
fuèkkZfjr djus okyh lafèk gSA ;g lafèk varjkZ"Vªh; varfj{k dkuwu 
ds ewy dkuwuh <k¡ps dk izfrfufèkRo djrh gSA ;g i`Foh dh 
d{kk esa] cká varfj{k esa dgha vU;=k] panzek ij ;k fdlh 
[kxksyh;@vkdk'kh; fiaMksa ij O;kid fouk'k ds gfFk;kj j[kus 
ls Hkkxhnkj jk"Vªksa dks jksdrh gSA

	z bl lafèk i=k ij loZçFke la;qDr jkT; vesfjdk] lksfo;r la?k 
vkSj fczVsu us gLrk{kj fd;sA 10 vDrwcj] 1967 ls ;g lafèk 
çHkkoh gqbZA tuojh 2020 rd fo'o ds 110 ns'kksa us bl lafèk i=k 
ij vuqleFkZu lfgr gLrk{kj dj fn;s gSaA 23 vU; ns'kksa us gLrk{kj 
rks dj fn;s gSa] ysfdu iw.kZ vuqleFkZu izkIr ugha dj lds gSaA

3 varfj{k izkS|ksfxdh
(Space Technology)
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Hkkjr ljdkj] Hkkjr rFkk blds çR;sd fgLls dh j{kk gsrq mÙkjnk;h 
gSA og bl f”kEesokjh dks j{kk ea=kky; ds ekè;e ls c[kwch fuHkkrh 
gSA j{kk ea=kky; ds varxZr fuEufyf[kr ik¡p 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.	iwoZ lSfud dY;k.k foHkkx (Department of Ex-Servicemen 
Welfare)

	 5.	lSU; dk;Z foHkkx (Department of Military Affairs)

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 j{kk 
izkS|ksfxdh dk gksuk Hkh vko';d gSA Hkkjr esa j{kk izkS|ksfxdh vkSj 
mlls tqM+s fofHkUu igyqvksa dk vè;;u eq[;r% rhu fgLlksa esa fd;k 
tk ldrk gS&

	1.	j{kk izkS|ksfxdh ds fofoèk vk;ke

	2.	j{kk uhfr rFkk j{kk ls tqM+s ljdkjh {ks=k ds miØe

	3.	j{kk izkS|ksfxdh ls lacafèkr izeq[k varjkZ"Vªh; lafèk;k¡ o laxBuA

j{kk çkS|ksfxdh ds fofoèk 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 mís'; 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&

	z ç.kksnu ra=k (Propulsion System)

	z funsZ'ku ra=k (Guidance System)

	z ,;j iszQe] foaXl] fiQUl lfgr ,;jksMk;ukfed fo'ks"krk,¡ 
(Aerodynamic Features)

	z vR;fèkd lVhdrk ls y{; Hksnus okys gfFk;kjksa ds dsl esa VfeZuy 
xkbMsal (Terminal Guidance)

	z okWjgsM (Warhead)

ç.kksnu ra=k (Propulsion System)

‘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 (Working Fluid) 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)

ç.kksnu ra=k eq[;r% pkj çdkj ds gksrs gSa& çksisyj (Propeller)] 
Vjckbu (;k tsV) batu] jSetsV (Ramjet) rFkk jkWdsVA felkby jkWdsV 
;k tsV batu }kjk ç.kksfnr gksrh gSA

funsZ'ku ra=k (Guidance System)

felkby dks bfPNr mM+ku ekxZ ij cuk, j[kus dk dk;Z funsZ'ku 
ra=k dk gksrk gSA ;g ra=k Å¡pkbZ fu;a=k.k ra=k (Altitude Control 
Mechanism) dk ç;ksx dj bl dk;Z dks iw.kZ djrk gSA funsZ'ku ra=k 
vkWVks&ik;yV (Auto-Pilot) dh rjg dk;Z djrk gSA

felkby dh lajpuk

j{kk çkS|ksfxdh dk bfrgkl 
(History of Defence Technology)

Hkkjr }kjk j{kk izkS|ksfxdh ds {ks=k esa orZeku esa v£tr {kerk] 
fuf'pr gh nh?kZdkfyd iz;klksa dk urhtk gSA fofnr gS fd xkbMsM 
felkbyksa (V1, V2 osQ :i esa) osQ izFke liQy ijh{k.k osQ dkj.k teZuh 
dks vkèkqfud felkby izkS|ksfxdh dk iz.ksrk ekuk tkrk gSA

4 j{kk izkS|ksfxdh
(Defence Technology)



Quick Book Quick BookPB 129

lkekU; ifjp; (General Introduction)

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 

uSuks vlsacylZ (Nano Assemblers)
uSuks vlsacylZ ,sls midj.k gSa] tks uSuks çkS|ksfxdh ds ekè;e ls 

fdlh okafNr oLrq ds fuekZ.k ds nkSjku ml oLrq dh lajpuk esa iz;qDr 
gksus okys v.kqvksa&ijek.kqvksa dks vklikl ds i;kZoj.k esa miyCèk 
lalkèkuksa ls vyx dj iqu% O;ofLFkr djrs gSaA pw¡fd uSuks çkS|ksfxdh 
}kjk fdlh oLrq ds fuekZ.k esa mi;ksx fd;s tkus okys v.kq vkSj ijek.kq 
;kSfxd esa e”kcwr jklk;fud ckW.M ls c¡èks gksrs gSa] vr% blds fy;s 
uSuks Lrj ds vlsacylZ dh vko';drk gksrh gSA buesa bruh ÅtkZ vkSj 
{kerk gksuh pkfg;s fd ;s okafNr v.kqvksa vkSj ijek.kqvksa dks mu ;kSfxdksa 
ls vklkuh ls vyx dj nsaA 

uSuks fofuekZ.k (Nano-Manufacturing)
uSuks iSekus ij lw{e vkdkj fn;k tk, rks fdlh inkFkZ dh e”kcwrh] 

fpidus vkSj lks[kus tSlh {kerk,¡ dbZ xquk c<+ ldrh gSaA uSuks fofuekZ.k 
ds ekè;e ls uSuks Lrj ij fo'oluh; vkSj de ykxr ds mRiknksa] 
lajpukvksa vkSj fMokblksa dk fofuekZ.k fd;k tkrk gSA uSuks fofuekZ.k 
ds eq[;r% nks rjhds gSa&

VkWi&Mkmu ,çksp (Top-Down Approach)
bl ,çksp esa rduhd ds ekè;e ls fdlh cM+s vkdkj ds inkFkZ 

dks lhèks fo?kfVr dj uSuks Lrj ij yk;k tkrk gSA uSuks lajpuk gkfly 
djus ds fy;s inkFkZ esa ls v.kqvksa vkSj ijek.kqvksa dks vyx dj fn;k 
tkrk gSA bl rduhd esa cM+h ek=kk esa inkFkZ dh vko';drk gksrh gSA 

5 uSuks izkS|ksfxdh
(Nanotechnology)
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lwpuk ,oa lapkj izkS|ksfxdh] ftls vkerkSj ij vkbZlhVh (ICT) 
dgk tkrk gS] dk iz;ksx vDlj lwpuk izkS|ksfxdh (IT) ds i;kZ;okph 
ds :i esa fd;k tkrk gSA ;g vkèkqfud lwpuk izkS|ksfxdh esa nwjlapkj 
(VsyhiQksu ykbu ,oa ok;jysl ladsrksa) dh Hkwfedk ij ”kksj nsrh gSA 
vkbZlhVh esa os lHkh lkèku 'kkfey gksrs gSa ftudk iz;ksx daI;wVj usVodZ 
,oa gkMZos;j esa vkSj lkFk&gh&lkFk vko';d lkWÝVos;j lfgr lwpuk 
,oa lapkj dk lapkyu djus ds fy;s fd;k tkrk gSA nwljs 'kCnksa esa] 
vkbZlhVh (ICT) ds varxZr vkbZVh (IT) ds lkFk&lkFk nwjHkk"k lapkj] 
izlkj.k ehfM;k vkSj lHkh izdkj ds vkWfM;ks rFkk ohfM;ks izØe.k ,oa 
izs"k.k 'kkfey gksrs gSaA ;fn ;g dgk tk, fd lapkj izkS|ksfxdh ekuoh; 
izxfr vkSj ekuo ds lok±xh.k fodkl dk dsanzh; rÙo gS rks blesa dksbZ 
vfr'k;ksfDr ughaA bl izkS|ksfxdh us ekuoh; fodkl dh vlhe 
laHkkoukvksa ds }kj [kksy fn;s gSaA ;g izkS|ksfxdh u fliQZ O;fDr;ksa 
vfirq jk"Vªksa vkSj lH;rkvksa ds chp laokn dks Hkh izksRlkgu iznku djrh 
gSA nwjlapkj] lapkj izkS|ksfxdh dk eq[; :Ik gS] ftlesa lwpukvksa dk 
laizs"k.k fo|qr pqacdh; ekè;e }kjk gksrk gSA nwjlapkj ds ekè;e ls 
fofHkUu izdkj dh lwpukvksa] tSlsµ èofu ,oa laxhr] fp=k o ohfM;ks] 
daI;wVj iQkbyksa vkfn dks laizsf"kr fd;k tk ldrk gSA

lapkj (Communication)
z	,d lapkj iz.kkyh ds eq[;r% rhu vo;o gksrs gSa& lapkj pSuy] 

VªkalehVj o fjlhojA

�	lapkj pSuy% lapkj pSuy HkkSfrd ekè;e (Physical Medium) 
gksrk gS rFkk VªkalehVj vkSj fjlhoj dks vkil esa tksM+rk gSA 
lapkj ds izdkj ds vkèkkj ij pSuy rkj ;qDr (Wired) vFkok 
rkj jfgr (Wireless) gks ldrk gSA 

lzksr pSuyVªkalehVj fjlhoj xarO;

�	VªkalehVj (Transmitter): VªkalehVj ,d bysDVªkWfud fMokbl 
gS] ftldk eq[; dk;Z lans'k flXuy (Message Signal) dks 
bl izdkj ifjofrZr djuk gS] fd pSuy ds ekè;e ls mls 
vklkuh ls laiszsf"kr fd;k tk ldsA ;fn lwpuk ds lzksr ls 
izkIr flXuy xSj&fo|qrh; (Non-Electrical) gks rks mls fo|qrh; 
:i esa ifjofrZr fd;k tkrk gS] tSls& èofu dks VªkalM~;wlj dh 
lgk;rk ls bls igys fo|qr pqacdh; rjax ds :i esa cnyk 
tkrk gS] mlds ckn mls VªkalehVj }kjk laizsf"kr fd;k tkrk gSA

�	 fjlhoj (Receiver): fjlhoj Hksts x, flXuy esa ls 'kksj 
(Noise) dks vyx djrk gS rFkk ladsr dks fMdksM djds 
bfPNr lans'k miyCèk djkrk gSA 

lapkj ds izdkj

lapkj ds eq[;r% nks izdkj gSa&

	 1.	ikWbaV&Vw&ikWbaV (Point-to-Point): bl izdkj dk lapkj ,d VªkalehVj 
rFkk ,d fjlhoj ds chp laiUu gksrk gS] tSls& eksckby lapkjA

	 2.	izlkj.k (Broadcasting): bl izdkj dk lapkj ,d VªkalehVj 
rFkk vusd fjlhojksa ds chp laiUu gksrk gS] tSls&jsfM;ks] Vsyhfo”ku 
lapkjA bysDVªkWfud lapkj iz.kkyh esa iz;ksx gksus okys izeq[k 'kCn 
fuEufyf[kr gSa&

flXuy

fo|qrh; :i (Electrical Form) esa cnyh xbZ lwpuk] tks izs"k.k 
ds fy;s mi;qDr gks] ^flXuy* dgykrh gSA bysDVªkWfud lapkj ds {ks=k 
esa flXuyksa dks fuEufyf[kr nks Hkkxksa esa ck¡Vk x;k gS&

	 1.	,ukykWx flXuy (Analog Signal): ,ukykWx flXuy oksYVst ;k 
èkkjk ds lrr ifjorZu (Continuous Variation) gksrs gSaA ;s 
vfuok;Zr% le; ds ,dy eku okys iQyu (Single Valued 
Function) gksrs gSa vFkkZr~ ,d fuf'pr le; ij budk ,d fuf'pr 
eku gksrk gSA

		 ,ukykWx flXuy dks le>us gsrq ge ekbØksiQksu (;k ekbd) dk 
mnkgj.k ys ldrs gSaA tc ge ekbØksiQksu ds le{k èofu mRiUu 
djrs gSa rks ;g mlds Mk;izQke ls Vdjkrh gS rFkk Mk;izQke ls 
lacafèkr fo|qr&pqacdh; dqaMyh (Coil) esa fo|qr èkkjk ;k oksYVst 
mRiUu gksrk gSA mRiUu fo|qr èkkjk ;k oksYVst èofu dk ^,ukykWx* 
dgykrk gSA

,ukykWx flXuy

6 lwpuk ,oa lapkj çkS|ksfxdh
(Information and Communication  

Technology-ICT)
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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%

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

z	jkscksV ekuo tkfr ds }kjk fn;s x, lkjs vkns'kksa dk ikyu djsxk] 

;fn os igys fu;e ls foijhr u gksaA

z	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

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

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 ,WDlysjk sehVj (Accelerometer) vkSj eSXu sVk sehVj 
(Magnetometer) Hkh yxs gksrs gSaA

biQsDVj (Effector)
biQsDVj jkscksV dk og fgLlk gksrk gS] tks okLrfod dk;Z laiUu 

djrk gSA bUgsa fdlh fo'ks"k vkSj fuèkkZfjr dk;Z ds fy;s jkscksV esa tksM+k 
tkrk gS vkSj daI;wVj ;k fu;a=k.k ç.kkyh ds ekè;e ls fu;af=kr fd;k 
tkrk gSA fxzij] oSD;we iai] eSXusV] ispdl] LizsisaVxu] fMªfyax jkWM] 
gSej vkfn jkscksV esa yxk, tkus okys lkekU; biQsDVj gSaA 

,Dpq,Vj ;k eksVj (Actuator or Motor)
bls jkscksV dh ek¡lisf'k;k¡ Hkh dgk tk ldrk gSA ,Dpq,Vj ;k 

eksVj jkscksV ds fofHkUu vaxksa dks mlds ifg;ksa vkfn ls tksM+us dk dk;Z 
djrk gSA ewoesaV ds fy;s jkscksV esa yxk, tkus okys ,Dpq,VlZ ekuo 
dh ek¡lisf'k;ksa dh rjg gksrs gSaA ;s os fgLls gksrs gSa] ftlesa lafpr 
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vfrpkydrk dh [kkst 1911 esa uhnjySaM ds HkkSfrd'kkL=kh gkbds 
dsejfya?k vkasl (Heike Kamerlingh Onnes) us dh FkhA vius iz;ksx 
ds nkSjku dsejfya?k vkasl us ik;k fd 4.2 dsfYou rkieku ij ikjs 
(Mercury) dk izfrjksèk 'kwU; gks tkrk gS vFkkZr~ bl rkieku lhek ds 
Hkhrj tc fo|qr èkkjk izokfgr dh tkrh gS rks èkkjk ds izokg esa dksbZ 
#dkoV ;k ßkl mRiUu ugha gksrkA pkydrk dh bl n'kk dks vkasl us 
^vfrpkydrk* uke fn;kA

vuqlaèkku ds nkSjku ;g Hkh ns[kk x;k gS fd dqN feJèkkrq,¡ dkiQh 
Å¡ps rkiØe ij vfrpkyd gks tkrh gSaA mnkgj.kLo:i] fu;ksfc;e&fVu 
feJ/krq (Nb3Sn) 180 dsfYou rkieku ij vfrpkydrk izkIr dj 
ysrh gSA dqN vfrpkyd fljsfed] FkSfy;e (TI)] csfj;e] dSfY'k;e 
vkSj dkWij vkWDlkbM ls ;qDr gksrs gSa] ftuesa 120 dsfYou rkieku ij 
vfrpkydrk vk tkrh gSA orZeku esa vkèkqfud vuqlaèkkuksa ls 'kwU; 
izfrjksèk ds fy;s vfuok;Z rkieku dks yxHkx 240 dsfYou rd igq¡pk 
fn;k x;k gSA gkyk¡fd fdlh ,sls fl¼kar ij erSD; LFkkfir ugha gks 
ik;k gS fd fdl izdkj mPp rkieku ls vfrpkydrk izkIr dh tk 
ldrh gS] ijarq loZekU; fl¼kar dh [kkst ij vuqlaèkku dk;Z tkjh gSA

uksV% vfrpkydrk dh [kkst ds fy;s dsejfya?k vksal dks 
1913 esa HkkSfrdh dk ukscsy iqjLdkj ls lEekfur fd;k x;kA

vfrpkydrk (Superconductivity)

vR;ar fuEu rkieku ij dqN inkFkks± dk fo|qr izfrjksèk 'kwU; gks 
tkrk gS rFkk os fo|qr ds iw.kZ pkyd cu tkrs gSa vFkkZr~ ;fn muesa 
fo|qr èkkjk izokfgr dh tk, rks fcuk fdlh ÅtkZ {k; ds og fujarj 
izokfgr gksrh jgsxh (lkekU; fo|qrh; fu;eksa dk mYya?ku djus yxrh 
gS)] ,sls inkFkZ ̂ vfrpkyd* (Superconductor) dgykrs gSa rFkk mudk 
;g fo'ks"k xq.k ^vfrpkydrk* (Superconductivity) dgykrk gSA 
vfrpkydrk dh n'kk esa inkFkZ ds Hkhrj pqacdh; {ks=k Hkh 'kwU; gks 
tkrk gSA

dksbZ inkFkZ ftl rkieku ij vfrpkyd curk gS] mls mldk 
Økafrd rkieku (Critical Temperature–Tc) dgrs gSaA bl rkieku 
ij èkkrqvksa dh fo|qr èkkjk dk eku vyx&vyx inkFkks± ds fy;s 
vyx&vyx gks ldrk gSA blesa izfrjksèkd {kerk 'kwU; gks tkrh gSA

0 K Tc

Tc = Critical Temperature

ukWu lqijdaMfDVo esVy

lqijdaMDVj

rkieku
izf
rj
ksèk

xzkiQ% vfrpkydksa esa rkieku ds lkFk izfrjksèkdrk dk ifjorZu

fl¼kar o fØ;kfofèk (Theory and Mechanism)

lajpukRed :i ls Bksl inkFkZ ijek.kqvksa ds ijLij tqM+us ls 

fufeZr gksrs gSaA ijek.kqvksa dh bl ijLij tqM+h O;oLFkk dks ^tky* ;k 

^ySfVl* (Lattice) dgrs gSaA fo|qr èkkjk bl ySfVl ds ckgjh 

Hkkx&bysDVªkWuksa dh lgk;rk ls izokfgr gksrh gSA èkkrqvksa esa fo|qr vojksèk 

rc mRiUu gksrk gS] tc fo|qr èkkjk izokfgr djus okys ;s bysDVªkWu 

viuh lefefr (Symmetry) NksM+dj bèkj&mèkj fc[kj tkrs gSaA

inkFkks± esa ;g vojksèk ;k rks v'kqf¼;ksa }kjk mRiUu gksrk gS ;k 

lajpuk esa daiu }kjkA vfrpkydksa esa Økafrd rkieku ds uhps dksbZ 

vojksèk ugha gksrkA vfrpkydksa esa fo|qr èkkjk bysDVªkWu ds ;qXedksa }kjk 

izokfgr gksrh gS] ftls ^owQij is;j* dgrs gSaA

èkukRed vkos'k ds ySfVl vk;u

bysDVªkWu bysDVªkWu

owQij is;j dk ySfVl ls gksdj xfr

8 vfrpkydrk
(Superconductivity)
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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

míhIr 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

Åt
kZ lzk

sr (
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Energy Source (Pump)

iw.kZ 
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rZd

(Total Reflector)

ys”kj fdj.k
(Laser Beam)
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r e

kè;
e
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vkaf'
kd 

ijko
rZd

(Partia
l Reflector/ 

OutPut Coupler)

ysT+kj izdk'k ds xq.k (Properties of Laser Light)

z	ys”kj izdk'k ,do.khZ gksrk gSA vius ,do.kZrk osQ xq.k osQ dkj.k 
ys”kj izdk'k] LisDVªksLdksih osQ {ks=k esa cgqr mi;ksxh fl¼ gqvk gSA

z	ys”kj lzksrksa ls fudyus okyk izdk'k&iaqt vfr ladh.kZ gksrk gSA 
vr% ;g fcuk vfèkd iSQys lhèkh js[kk esa xeu djrk gSA

z	ys”kj izdk'k dk ,d vU; egÙoiw.kZ xq.k bldh dyklac¼rk 
(Coherence) gSA ys”kj lzksr }kjk mRlftZr lHkh rjaxsa ,d gh 
dyk (Phase) esa gksrh gSa] tcfd lkèkkj.k izdk'k esa ;g xq.k ugha 
gksrkA dyklac¼rk ds blh xq.k ds dkj.k gksyksxzkiQh dk fodkl 
laHko gqvkA
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foKku ,oa izkS|ksfxdh

vH;kl&iz'u (izkjafHkd ijh{kk)

	 1.	 ^fodflr ys”kj O;frdj.kekih varfj{k ,afVuk* (bokWYM ys”kj 
baVjisQjksehVj Lisl ,afVuk@eLISA) ifj;kstuk dk D;k iz;kstu gS\

	 (a)	U;wfVªuks dk lalwpu djuk
	 (b)	xq#Roh; rjaxksa dk lalwpu djuk
	 (c)	iz{ksi.kkL=k j{kk iz.kkyh dh izHkkodkfjrk dk lalwpu djuk
	 (d)	gekjh lapkj iz.kkfy;ksa ij lkSj izToky (lksyj Ýys;j) ds 

izHkko dk vè;;u djuk
IAS, 2017

	 2.	 LASIK (ys”kj vflLVsM bu flVq dsjSVksfeY;wfll) fØ;kfof/ 
n`f"V lq/kj gsrq yksdfiz; gks jgh gSA bl lanHkZ esa fuEufyf[kr esa 
ls dkSu&lk ,d dFku lgh ugha gS\

	 (a)	LASIK fØ;kfof/ us=k viorZu nks"kksa dk la'kks/u djus ds 
dke vkrh gSA

	 (b)	;g fØ;kfof/ dkW£u;k ds vkdkj esa LFkk;h ifjorZu ys 
vkrh gSA

	 (c)	;g fØ;kfof/ p'es vFkok dkWUVSDV ysalksa ij O;fDr dh 
fuHkZjrk dks ?kVk nsrh gSA

	 (d)	;g fØ;kfof/ fdlh Hkh mez ds O;fDr ij dh tk ldrh gSA
IAS, 2010

	 3.	 ys”kj ds lanHkZ esa fuEufyf[kr esa ls dkSu&lk@ls dFku lR; gS@gSa\
	 1.	 eksuksØksesfVd gksus ds dkj.k ys”kj mPp funsZ'kkRed gksrk gS 

rFkk yach nwjh rd fcuk fopyu ds izlkfjr gks ldrk gSA
	 2.	 ys”kj esa lw{e rjaxsa (Microwaves) iSnk gksrh gSa vkSj tks 

eSXusfVd ysfoVs'ku VsDuksykWth ds fl¼kar ij dk;Z djrh gSaA
	 3.	 ys”kj fdj.ksa izÑfr esa ikbZ tkrh gSa_ bls vfØ; xSlksa] nzoksa o 

v¼Zpkydksa ls izkIr ugha fd;k tk ldrkA

okVj&oso ys”kj

fo'o ds izFke okVj&oso ys”kj dk fuekZ.k b”kjkby ds oSKkfudksa 
us fd;k gSA ;g izdk'k ,oa ty rjaxksa dh varfØZ;k ds ekè;e ls ys”kj 
ykbV che dk mRltZu djrh gSA 'kksèkdÙkkZvksa us ,d midj.k (Device) 
dk fuekZ.k fd;k gS] ftlesa ,d vkfIVdy iQkbcj ls izdk'k dks ty 
dh NksVh cwan ij Mkyk tkrk gSA cwan osQ vanj izdk'k rjaxsa rFkk ty 
rjaxsa ,d&nwljs ls gksdj xq”kjrh gSa rFkk ÅtkZ dk mRltZu okVj&oso 
ys”kj osQ :i esa djrh gSaA

bldk iz;ksx ^ySc&vkWu&,&fpi* midj.kksa (Lab-on-a-chip-
Devices) esa dksf'kdk foKku osQ vè;;u] ubZ nokvksa ds mipkjksa dk 
ijh{k.k vkfn djus esa gks ldsxkA lkFk gh bldk iz;ksx lw{e laosndksa 
(Tiny Sensors) esa fd;k tk ldsxkA

gksyksxzkiQh

gksyksxzkiQh 'kCn xzhd 'kCn ̂ gksyksl* (iw.kZ) vkSj ̂ xzki+ Qh* (ys[ku) 
ls feydj cuk gSA bl izdkj ;g fdlh oLrq dh iw.kZ rLohj vfHkysf[kr 
djus dh ,d rduhd gSA bl rduhd esa ys”kj ds iz;ksx ls oLrq dh 

3D Nfo vFkkZr~ fp=k esa yackbZ] pkSM+kbZ vkSj xgjkbZ dk vkHkkl gksrk gS] 

blfy;s bls ^ys”kj gksyksxzkiQh* Hkh dgrs gSaA

gksyksxzke osQ fuekZ.k gsrq ,d ys”kj fdj.k (Laser Beam) dks 

niZ.k vkfn dh lgk;rk ls nks fdj.kksa esa rksM+ fn;k tkrk gS] ftuesa ls 

,d dks ̂ lanHkZ fdj.k* (Reference Beam) rFkk nwljh dks ̂ oLrq fdj.k* 

(Object Beam) dgrs gSaA lanHkZ fdj.k dks lhèks iQksVksxzkfiQd IysV ij 

Mkyk tkrk gS rFkk oLrq fdj.k dks oLrq ij Mkyk tkrk gS rFkk mlls 

ijko£rr fdj.k dks iQksVksxzkfiQd IysV ij Mkyk tkrk gSA nksuksa fdj.kksa 

osQ feyus ls iQksVksxzkfiQd IysV ij izkIr O;frdj.k iSVuZ (Interference 
Pattern) dks gh ^gksyksxzke* dgrs gSaA

ØsfMV dkMks±] iqLrdksa] MhchMh] eksckby iQksu dh cSfj;ksa rFkk vU; 

O;kolkf;d mRiknksa esa èkks[kkèkM+h dks jksdus ds fy;s bUgha gksyksxzkEl 

dk iz;ksx gksrk gSA foKkiu] izdk'ku rFkk cSa¯dx m|ksxksa esa O;kid :i 

ls bu gksyksxzke dk bLrseky fd;k tkrk gSA

uksV% gksyksxzkiQh rduhd dk fodkl gaxjh ds HkkSfrdhfon Msful 

xScj us 1947 esa fd;k FkkA bl egÙoiw.kZ rduhd ds fodkl ds 

fy;s mUgsa 1971 esa HkkSfrdh dk ukscsy iqjLdkj iznku fd;k x;k FkkA
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lkekU; ifjp; (General Introduction)

ÅtkZ vkfFkZd fodkl vkSj thou&Lrj csgrj cukus dk ,d vko';d lkèku gSA ÅtkZ lalkèkuksa dk fodkl fdlh ns'k ds vkS|ksfxd 
fodkl dk lwpd gksrk gSA mPp ÅtkZ mRiknu vkSj mldh mfpr [kir dks lqfuf'pr dj fdlh ns'k esa vkfFkZd fiNM+siu] dqiks"k.k ,oa vf'k{kk 
vkfn leL;kvksa dk lekèkku fd;k tk ldrk gSA

çÑfr (Nature) }kjk gesa fofHkUu :iksa esa ÅtkZ çnku dh xbZ gSA ÅtkZ ds ikjaifjd lzksr (dks;yk] isVªksfy;e] ydM+h] pkjdksy] [kfut 
rsy] çkÑfrd xSl vkfn) vfr egÙoiw.kZ gSa] bl rF; ls budkj ugha fd;k tk ldrk] rFkkfi ÅtkZ ds xSj&ikjaifjd lzksrksa (lkSj ÅtkZ] iou 
ÅtkZ] Tokjh; ÅtkZ] Hkw&rkih; ÅtkZ] ck;ksxSl] ijek.kq ÅtkZ] 'ksy xSl vkfn) ij Hkh è;ku nsus dh vko';drk eglwl dh tk jgh gSA blls ,d 
vksj tgk¡ ÅtkZ dh ekax ,oa vkiwfrZ ds chp dk varj de gks tk,xk] ogha nwljh vksj ikjaifjd ÅtkZ lzksrksa dk laj{k.k gksxk] i;kZoj.k ij ncko 
de gksxk] çnw"k.k fu;af=kr gksxk] ÅtkZ ykxr de gksxh vkSj çR;{k&vçR;{k :i ls lkekftd thou Lrj esa Hkh lqèkkj gks ik,xkA orZeku esa ns'k 
esa ÅtkZ lqyHkrk dh fn'kk esa egÙoiw.kZ ;ksxnku ds fy;s ijek.kq ÅtkZ (ukfHkdh; ÅtkZ) dks yxkrkj c<+kok fn;k tk jgk gSA è;krO; gS fd 
uohu vkSj uohdj.kh; ÅtkZ ea=kky;] uohu vkSj uohdj.kh; ÅtkZ ls lacafèkr lHkh ekeyksa ds fy;s la?kh; Lrj ij uksMy ea=kky; gSA 

ÅtkZ lzksrksa dk oxhZdj.k  
(Classification of Energy Sources)

ÅtkZ (Energy)

vuohdj.kh;@ijaijkxr ÅtkZ lzksr
(Non-Renewable/Conventional 

Energy Source)

	z dks;yk (Coal)
	z rsy o izkÑfrd xSl 

(Oil & Natural Gas)
	z ydM+h (Timber) vkfn

	z lkSj ÅtkZ (Solar Energy)
	z iou ÅtkZ (Wind Energy)
	z ck;ksekl ÅtkZ ;k tSo ÅtkZ (Biomass Energy or Bio Energy)
	z jklk;fud vfHkfØ;k ls çkIr ÅtkZ&Ý;wy lsy (Fuel Cell)  
	z gkbMªkstu ÅtkZ (Hydrogen Energy)
	z cSVjh lapkfyr ÅtkZ (Battery Operated Energy)
	z Hkw&rkih; ÅtkZ (Geothermal Energy)
	z egklkxjh; ÅtkZ (Ocean Energy)

	 ♦	Tokjh; ÅtkZ (Tidal Energy)
	 ♦	rjax ÅtkZ (Wave Energy)
	 ♦	egklkxjh; rkih; ÅtkZ (Ocean Thermal Energy)
	z ukfHkdh; ÅtkZ (Nuclear Energy) vkfnA

uohdj.kh;@oSdfYid@
xSj&ijaijkxr ÅtkZ lzksr

(Renewable/Alternative/
Non-Conventional 

Energy Source)

vuohdj.kh;@ijaijkxr ÅtkZ lzksr 
(Non-Renewable/Conventional Energy Source)

ijaijkxr ;k vuohdj.kh; ÅtkZ lzksr os ÅtkZ lzksr gksrs gSa] tks 

çÑfr esa lhfer ek=kk esa ekStwn gksrs gSaA ftl xfr ls bu ÅtkZ lzksrksa 

dk nksgu fd;k tkrk gS] ml xfr ls çÑfr esa budk fuekZ.k ugha gks 

ikrkA thok'e b±èku] tSls& dks;yk] rsy] isVªksfy;e vkSj çkÑfrd xSl 

ijaijkxr ÅtkZ lzksrksa ds dqN mnkgj.k gSaA çÑfr esa ekStwn isM+&ikSèks 

vkSj e`r tkuoj gh g”kkjksa&yk•ksa o"kks± esa Hkkjh ncko vkSj Å"ek ds 

pyrs fo?kfVr gksdj thok'e b±èkuksa esa cny tkrs gSa] tSls&

z	dks;yk (Coal)

z	rsy o izkÑfrd xSl (Oil & Natural Gas)

izkFkfed ÅtkZ lzksr (Primary Energy Sources)
thok'e b±èku (dks;yk] isVªksfy;e] izko`Qfrd xSl)] lkSj] iou] 

ufn;ksa dk ty] Hkw&rki] U;wfDy;j (;wjsfu;e) b±èku vkfn izkFkfed 
ÅtkZ lzksr dgykrs gSa] D;ksafd ;s izko`Qfrd rkSj ij lqyHk gSa vkSj 
ÅtkZ iznku djrs gSa rFkk vU; o`Qf=ke fofèk;ksa }kjk bUgsa mi;ksx osQ 
;ksX; cuk;k tkrk gSA

f}rh;d ÅtkZ lzksr (Secondary Energy Sources)
izkFkfed ÅtkZ lzksrksa osQ :ikarj.k ls tks Hkh ÅtkZ lzksr izkIr gksrs 

gSa] mUgsa f}rh;d ÅtkZ lzksr dgk tkrk gS] mnkgj.k& fo|qr ,d 
f}rh;d ÅtkZ lzksr gS ftls izkFkfed ÅtkZ lzksrksa osQ :ikarj.k ls 
cuk;k tkrk gSA
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fo'o LokLF; laxBu ds vuqlkj] LokLF; fliZQ jksx ;k nqcZyrk 
dh vuqifLFkfr gh ugha cfYd ,d iw.kZ 'kkjhfjd] ekufld vkSj 
lkekftd [kq'kgkyh dh fLFkfr gSA jksx dh vuqifLFkfr ,d okaNuh; 
fLFkfr gS ysfdu ;g LokLF; dks iw.kZr;k ifjHkkf"kr ugha djrk gSA 
okLro esa vPNs LokLF; dh dYiuk lexz LokLF; dk uke gS ftlesa 
'kkjhfjd LokLF;] ekufld LokLF;] ckSf¼d LokLF;] vkè;kfRed 
LokLF; vkSj lkekftd LokLF; 'kkfey gSaA 

LoLFk yksx jks”kejkZ dh xfrfofèk;ksa ls fuiVus ds fy;s vkSj fdlh 
Hkh ifjos'k ds eqrkfcd viuk vuqdwyu djus esa l{ke gksrs gSa ijarq 
tc O;fDr 'kjhj esa fdlh Hkh inkFkZ dh deh ;k vfèkdrk] ;k 
vuqifLFkfr ds dkj.k viuh iwjh {kerk ds vuqlkj dk;Z u dj ik, 
rks mls jksx dh fLFkfr dgrs gSaA

jkssx ds dkj.k (Causes of Disease)

ekuo 'kjhj esa fdlh Hkh inkFkZ dh deh ;k vfèkdrk ;k vuqifLFkfr 
jksx dk dkj.k curk gS vkSj bUgsa jksx ds dkjdksa ds :i esa ifjHkkf"kr 
fd;k tkrk gSA jksx dkjd eq[; :i ls ik¡p çdkj ds gksrs gSa&

	1.	tSfod dkjd% blesa ok;jl] cSDVhfj;k] dod] çksVkstksvk] 
gsfYeUFkl bR;kfn 'kkfey gSaA

	2.	ikSf"Vd dkjd% blesa [kfut] foVkfeUl] çksVhUl vkSj dkcksZgkbMªsV~l 
'kkfey gSaA

	3.	jklk;fud dkjd% blesa ;wfj;k] ;wfjd ,flM] gkWeksZUl] ,atkbEl] 
chtk.kq] ijkx bR;kfn 'kkfey gSaA

	4.	HkkSfrd dkjd% blesa rki] nkc] vknzZrk] èofu] fofdj.k bR;kfn 
'kkfey gSaA

	5.	;kaf=kd dkjd% blesa nq?kZVuk] pksV] fxjuk bR;kfn dks 'kkfey 
fd;k tkrk gSA 

jksx dk dhVk.kq fl¼kar (Germ Theory of Disease)

jksx vusd lw{e thoksa rFkk gkfudkjd inkFkks± ls mRiUu gksrs gSaA 
jkWcVZ dksp us çekf.kr fd;k fd i'kqvksa esa gksus okyk ,aFkzsDl jksx 
lw{ethoh thok.kqvksa }kjk gksrk gSA ;g thok.kq ,aFkzsDl FkkA jkWcVZ dksp 
dk ;gh fl¼kar jksx dk dhVk.kq fl¼kar dgykrk gSA ekuo jksx eq[;r% 
nks oxks± esa foHkkftr fd;s tkrs gSa&

	 1.	tUetkr jksx% Øksekslkse dh la[;k esa ifjorZu vFkok thu 
mRifjorZu ds dkj.k fofHkUu rjg dh vfu;ferrk,¡ thu esa ikbZ 
tkrh gSa] tks oa'kkuqxr gksrh gSaA ;s jksx xHkkZoLFkk rFkk tUe ds 
le; ls gh thoksa ds 'kjhj esa fo|eku jgrs gSa] tSls& fLdy lsy 
,uhfe;k] jax o.kk±èkrk] jatdghurk] DykbuisQYVlZ ¯lMªkse] Vjuj 
¯lMªkse] MkmUl ¯lMªkse] gheksiQhfy;k] ân; ds fodkj vkfnA

	 2.	mikftZr jksx% ;s jksx tUe osQ ckn rFkk thou dky osQ nkSjku 
'kjhj esa mRiUu gksrs gSaaA mikftZr jksx nks çdkj osQ gksrs gSa&  
1. laØked jksx 2. vlaØked jksxA

laØked jksx (Infectious or Communicable Disease)
,sls jksx thoksa esa ,d&nwljs osQ laioZQ esa vkus ij iSQyrs gSaA ;s 

jksx gkfudkjd lw{e thoksa] tSls& thok.kq] fo"kk.kq] çksVkstksvk] dod 
vkfn ls iSQyrs gSaA

z	thok.kq (Bacteria) tfur jksx% fVVusl] fliQfyl] gStk] 
fMIFkhfj;k] dkyh [kk¡lh] Iysx] fueksfu;k] dkWyjk] xksuksfj;k] {k; 
jksx] Vk;iQkWbM] dks<+ vkfnA

z	fo"kk.kq (Virus) tfur jksx% jscht ;k gkbMªksiQksfc;k] pspd] NksVh 
ekrk] [kljk] iksfy;ks] gsisVkbfVl] ,M~l] bcksyk] balsiQykbfVl] 
fpduxqfu;k] Msaxw] :csyk] xylqvk vkfnA

z	izksVkstksvk (Protozoa) tfur jksx% eysfj;k] isfpl] ik;fj;k] 
dkyktkj] funzk jksx vkfnA

z	ÑfetU; (Worm) tfur jksx% iQkbysfj;k] Vhfu,fll] 
,LosQfj;sfll vkfnA

,M~l (AIDS : Acquired Immuno Deficiency Syndrome)
;g jksx HIV (Human Immuno Deficiency Virus) ds dkj.k 

gksrk gSA bl jksx esa jksxh dh jksx izfrjksèkd {kerk èkhjs&èkhjs de 
gksrh tkrh gSA ftldk dkj.k ;g gS fd ;s ok;jl jksxh dh izfrj{kk 
iz.kkyh ds fy;s f”kEesnkj T fyEiQkslkbV 'osr jDr dksf'kdkvksa (WBCs) 
dks u"V djrs gSaA bl jksx dk izlkj vlqjf{kr ;kSu lacaèk cukus] 
laØfer O;fDr dk jDr vU; O;fDr dks p<+kus vkSj IyslsaVk ds 
laidZ ls gks ldrk gSA yfldk ioZ (Lymph Node) eas lwtu]Le`fr 
dk yksi] jkf=k esa ilhuk vkuk vkfn bl jksx ds izeq[k y{k.k gSaA

	z HIV ds tk¡p ds fy;s ELISA (Enzyme-Linked Immuno-
sorbent Assay) VsLV fd;k tkrk gSA

11 LokLF;
(Health)
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ckSf¼d laink vfèkdkj (Intellectual Property Rights)

ckSf¼d laink (Intellectual Property)
lkfgR;] laxhr] fp=k] fM”kkbu] dyk] [kkst] vkfo"dkj bR;kfn 

ds {ks=kksa esa fdlh O;fDr ;k O;fDr;ksa ds lewg (laLFkk) }kjk tks dqN 
l`tu fd;k tk, mls ckSf¼d laink (Intellectual Property) dh  Üks.kh 
esa j[krs gSaA vr% bls ekuo&efLr"d ds mRikn ds :i esa ns[kk tk 
ldrk 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
	 (iii)	ekuo m|e ds lHkh {ks=kksa ds vkfo"dkjA
	 (iv)	oSKkfud [kkst
	 (v)	vkS|ksfxd fM”kkbu
	 (vi)	VªsMekdZ] lfoZl ekdZ vkSj okf.kfT;d uke vkSj fM”kkbuhdj.kA
	 (vii)	vU;k;iw.kZ izfrLi/kZ ds fo#¼ laj{k.k

mi;qZDr esa ls Js.kh (i) vkSj Js.kh (ii) dks dkWihjkbV rFkk lac¼ 
vfèkdkjksa ds varxZr j[kk x;k gS tcfd Js.kh (iii) ls Js.kh (vii) dks 

vkS|ksfxd laink ds varxZr j[kk x;k gSA

ckSf¼d laink vfèkdkj (Intellectual Property Rights–IPR)
fdlh O;fDr ;k O;fDr;ksa }kjk fd;s x, fdlh l`tu ds eísu”kj 

ml O;fDr ;k mu O;fDr;ksa dks iznku fd;s x, vfèkdkj ckSf¼d laink 
vfèkdkj dgykrs gSaA bl vfèkdkj ls ;g vk'k; gS fd og O;fDr 
;k os O;fDr Lo;a }kjk fd;s x, l`tu dk ,d fuf'pr le; rd 
fof'k"V mi;ksx djus ds vfèkdkjh gksrs gSaA

ckSf¼d laink vf/dkj ds izdkj&
ckSf¼d laink vfèkdkj dks lkekU;r% nks Hkkxksa esa foHkkftr fd;k 

tkrk gS&	
	 (i)	dkWihjkbV& ys[kdksa] dykdkjksa ds dk;Z

	 (ii)	vkS|ksfxd laink vfèkdkj
�	isVsaV& mRiknu izsj.kk ls laj{kk
�	VªsMekdZ& fo'ks"k fpÉksa dh laj{kk

fVªIl (TRIPS) ds varxZr ckSf¼d laink vf/dkjksa dk 
foHkktu

fVªIl le>kSrs esa ckSf¼d laink vf/dkj dks lkr Hkkxksa esa foHkkftr 
fd;k x;k&

(i)	 dkWihjkbV (lokZf/dkj) ,oa lac¼ vf/dkj
(ii)	 isVsaV
(iii)	 VsªMekdZ
(iv)	 HkkSxksfyd ladsr
(v)	 vkS|ksfxd fM”kkbu
(vi)	 bafVxzsVsM lfdZV
(vii)	VªsM lhØsV~l (Trade Secrets)

dkWihjkbV (Copyright)
dkWihjkbV }kjk fdlh lkfgfR;d Ñfr vFkok dykÑfr (tSls 

iqLrdsa ,oa ys[ku dk;Z] laxhre; Ñfr] isafVax] ewfrZdyk] daI;wVj izksxzke 
,oa fiQYe) dks ys[kd@fuekZrk ds iwjs thoudky lfgr mldh e`R;q 
ds ckn ds fuf'pr o"kks± rd lajf{kr fd;k tkrk gSA dkWihjkbV dh 
le; lhek lHkh ns'k vius vuqlkj fu/kZfjr djrs gSaA mnkgj.kkFkZ& 
dukMk esa ;g lhek lac¼ O;fDr dh e`R;q ds ckn 50 o"kks±  rd j[kh 
xbZ gS] tcfd vesfjdk vkSj fczVsu esa bls 70 o"kks± rdA Hkkjr esa 
dkWihjkbV dk vf/dkj e`R;q ds 60 o"kks± ds ckn lekIr gksrk gSA 
dkWihjkbV ,oa lac¼ vfèkdkjksa ds ”kfj;s dk;ZØe izLrqrdrkZvksa 
(tSlsµvfHkusrk] xk;d ,oa laxhrdkj)] lkmaM fjdkWfM±xdrkZ vkSj 
czkWMdk¯LVx laxBuksa ds vfèkdkjksa dks Hkh lajf{kr fd;k tkrk gSA 
dkWihjkbV vkSj lac¼ vfèkdkjksa }kjk laj{k.k dk lkekftd mís'; 
l`tukRed dk;ks± dks izksRlkfgr djuk vkSj iqjLÑr djuk gSA

isVsaV (Patent)
fdlh O;fDr ;k m|e }kjk fd;s x, vkfo"dkj ;k [kkstksa ;k ml 

O;fDr ;k m|e }kjk fd;s x, izfØ;kxr fodkl ls lac¼ dkuwuh 
laj{k.k dks ^isVsaV* ds varxZr j[kk tkrk gSA

vkfo"dkj dks izksRlkgu nsus ds fy;s isVsaV dkuwu ds rgr lhfer 
le; rd laj{k.k fn;k tkrk gSA lkekU; :i ls ns[kk tk, rks izrhr 
gksrk gS fd isVsaV vkSj dkWihjkbV ds fy;s leku mís'; ls laj{k.k fn;k 
tkrk gSA tcfd okLro esa isVsaV dkuwu dk mís'; ,oa blls lacafèkr 
Hkkouk dkWihjkbV ds vuq:i ugha gksrh gSA

dkWihjkbV ds rgr l`tukRedrk dks izksRlkfgr fd;k tkrk gS vkSj 
l`tu ds rqjar ckn ls gh laj{k.k izkjaHk gks tkrk gS] Hkys gh bl l`tu 
dk;Z dks lkoZtfud fd;k x;k gks ;k ughaA dkWihjkbV dh xbZ lkexzh 
,d ckj lkoZtfud :i ls lkeus vkrh gS rks bl lkexzh ds lacaèk esa 
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n`f"V ifCyds'kUl

lkxj laink
z	lkxj fufèk (TDV): ;g Hkkjr ds ty;ku csM+s dk lcls mUur 

vkSj vkèkqfud Lrj dk vkbl&Dykl vuqlaèkku ty;ku gSA blesa 30 
oSKkfudksa ds fy;s txg gS vkSj ;g leqæ esa 45 fnuksa rd vuqlaèkku 
xfrfofèk;k¡ laiUu dj ldrk gSA blds lapkyu dk f”kEek jk"Vªh; 
leqæ çkS|ksfxdh laLFkku] psUubZ ds ikl gSA lkxj fufèk dks Hkkjr dh 
vuqlaèkku ty;ku fuekZ.k {kerk dk çek.k ekuk tk ldrk gSA gkyk¡fd 
blds fuekZ.k esa Hkkjr dks bVyh ls lg;ksx çkIr gqvkA

lkxj fufèk
z	lkxj eatw"kk (BTV): ;g ns'k esa fodflr igyk cgqmís'kh; 

vuqlaèkku ty;ku gS] ftldk fM”kkbu Hkkjrh; ejhVkbe 
fo'ofo|ky;] fo'kk•kiÙkue us rS;kj fd;k gS rFkk bldk fuekZ.k 
fganqLrku f'ki;kMZ fyfeVsM] fo'kk•kiÙkue us fd;kA blds lapkyu 
dk f”kEek jk"Vªh; vaVkOkZQfVdk ,oa leqæh vuqlaèkku dsaæ] xksok ds 
ikl gSA 2006 esa bls vfèkx`ghr fd;k x;kA lkxj eatw"kk fofHkUu 
çdkj dh mPp Lrjh; lqfoèkkvksa ls ;qDr gSA mnkgj.k ds fy;s] 
ty;ku esa 6000 ehVj dh f?kjuh gS] ftlls iksVZscy oSKkfud 
midj.kksa dks ykWUp fd;k tk ldrk gSA blds vfrfjDr] 800 
ehVj dh ,d vU; f?kjuh gS] ftlls fHkUu&fHkUu xgjkb;ksa ij 
ikuh ds uewus ,d=k fd;s tk ldrs gSaA ;g leqæ esa 20 fnuksa rd 
fVd ldrk gSA 

lkxj eatw"kk

z	lkxj iwohZ vkSj lkxj if'peh (CRV): bu nksuksa rVh; vuqlaèkku 
ty;kuksa ds lapkyu dk dk;Z jk"Vªh; vaVkOkZQfVdk ,oa leqæh vuqlaèkku 
dsaæ] xksok dj jgk gSA bu vuqlaèkku ty;kuksa esa 6 oSKkfudksa ds 
fy;s LFkku gS vkSj ;s leqæh; vUos"k.k dk dk;Z 10 fnuksa rd dj 
ldrs gSaA bu vuqlaèkku ty;kuksa dk fodkl Lo;a egklkxj fodkl 
foHkkx ds varxZr rVh; çnw"k.k vkSj rVh; loZs{k.kksa ds mís'; ls 
fd;k x;kA ;s ty;ku Hkh foxr 10 o"kks± ls vfèkd le; ls dk;Zjr 
Fks] blfy;s orZeku esa buds LFkku ij nks vU; rVh; vuqlaèkku 
ty;kuksa ds vfèkxzg.k dk çLrko gSA ;s çLrkfor ty;ku vfèkd 
xgjs vUos"k.k dk;ks± esa leFkZ gksaxsA leqæ ls vkS"kfèk] fof'k"V vkfFkZd 
{ks=kksa esa csFkhesfVªd loZs{k.k] Hkwfexr vUos"k.k ç.kkyh vkfn dk;ks± ds 
fy;s budk mi;ksx fd;k tk,xkA 

lkxjiwohZ

z	flaèkq ladYi (FORV): bl ty;ku dks ewy :i ls tkiku dh 
ljdkj us eRL; çf'k{k.k mís'; ls rS;kj fd;k FkkA jk"Vªh; 
egklkxjh; laLFkku] xksok rFkk dksfPp] eqacbZ vkSj fo'kk•kiÙkue 
fLFkr blds {ks=kh; dsaæksa ds xgu la;qDr ç;klksa ds iQyLo:i 
bls vuqlaèkku ty;ku esa ifjofrZr fd;k x;kA ;g 30 fnuksa rd 
leqæ esa vUos"k.k dk;Z dj ldrk gS vkSj blesa 14 oSKkfudksa ds 
fy;s LFkku gSA

flaèkq ladYi

z	lkxj lqfDr (CRV): lkxj lqfDr rVh; vuqlaèkku ty;ku gSA 
jk"Vªh; leqnz foKku laLFkku] xksok }kjk bldk vfèkxzg.k Hkh o"kZ 
1990 esa eRL; çf'k{k.k ty;ku ds :i esa fd;k x;k rFkk ckn esa 
bls caxky dh •kM+h vkSj vjc lkxj esa egklkxjh; vuqlaèkku vkSj 
loZs{k.k dk;ks± ds fy;s vuqlaèkku ty;ku esa ifjofrZr dj fn;k x;kA 
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