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lEikndh;

Editorial
doi

gfjr gkbMªkstu dh vksj c<+rk Hkkjr% LoPN ÅtkZ Økafr dk u;k f{kfrt
fo'o bl le; tyok;q ifjorZu ds fodjky ladV vkSj ikjaifjd ÅtkZ lzksrksa dh lhferrk ds nksgjs eksM+

ij [kM+k gSA nqfu;k Hkj ds ns'k bl c<+rs ÅtkZ ladV dks ysdj fpafrr gSaA Xykscy okfeaZx dks 1.5ºC ds Hkhrj
lhfer djus ds isfjl le>kSrs ds y{;ksa dks gkfly djus ds fy, dkcZu mRltZu esa Hkkjh vkSj Rofjr dVkSrh
vfuok;Z gks pqdh gSA ,sls esa ikjaifjd ÅtkZ lzksrksa ls xSj ikjaifjd lzksrksa dh vksj gks jgs bl oSf'od ÅtkZ laØe.k
ds nkSj esa ̂ gfjr gkbMªkstu^ ;kfu xzhu gkbMªkstu ,d ,sls tknqbZ bZa/ku ds :i esa mHkjk gS] tks u dsoy ÅtkZ
ds ikjaifjd lzksrksa dk fodYi cu ldrk gS] cfYd Hkkjh m|ksxksa vkSj ifjogu {ks= esa ̂MhdkcksZukbts'ku^ dh dqath
Hkh fl) gks ldrk gSA

Hkkjr] tks orZeku esa fo'o dh çeq[k vFkZO;oLFkkvksa esa 'kkfey gS] rhoz xfr ls ÅtkZ dh c<+rh ekax dks
ns[k jgk gS vkSj ,d oSf'od LoPN ÅtkZ Økafr dh vksj vxzlj gSA bl oSf'od LoPN ÅtkZ Økafr esa [kqn dks
,d vxz.kh 'kfä ds :i esa LFkkfir djus ds ladYi ds lkFk Hkkjr ljdkj us jk"Vªh; gfjr gkbMªkstu fe'ku
¼National Green Hydrogen Mission½ dh 'kq#vkr 19,744 djksM+ ds çkjafHkd ctVh; vkoaVu ds lkFk dhA
bl fe'ku dk eq[; mís'; Hkkjr dks gfjr gkbMªkstu vkSj blds ?kVdksa ds mRiknu] mi;ksx rFkk fu;kZr dk
oSf'od dsaæ cukuk gSA ;g dsoy ,d uhfrxr igy ugha gS] cfYd ;g ÅtkZ vkRefuHkZjrk] vkfFkZd laòf) vkSj
i;kZoj.kh; nkf;Ro dk ,d f=os.kh laxe gSA

ge tkurs gSa fd gkbMªkstu czãkaM esa lcls çpqj ek=k esa ik;k tkus okyk rRo gS] ysfdu ;g Lora= :i
ls miyC/k ugha gksrkA bls vU; ;kSfxdksa tSls ty ;k ehFksu ls vyx djuk iM+rk gSA mRiknu dh fof/k;ksa
vkSj mlls gksus okys dkcZu mRltZu ds vk/kkj ij gkbMªkstu dks eq[; :i ls rhu jaxksa ds dksM esa oxhZ—r
fd;k tkrk gSA igyk gS xzs gkbMªkstu] tks çk—frd xSl ls LVhe ehFksu fjQ‚feaZx  çfØ;k }kjk curk gS vkSj
blesa Hkkjh ek=k esa dkcZu Mkbv‚DlkbM okrkoj.k esa mRlftZr gksrh gSA nwljk Cyw gkbMªkstu gS] ftlesa izkÑfrd
xSl dk mi;ksx gksrk gS] ysfdu mRlftZr dkcZu Mkbv‚DlkbM dks dSIpj dj fy;k tkrk gSA rhljk vkSj lcls
Økafrdkjh :i gS gfjr gkbMªkstuA bldk mRiknu ty ds fo|qr&vi?kVu ls gksrk gSA tc bl çfØ;k ds
fy, vko';d fctyh lkSj ;k iou ÅtkZ tSls uohdj.kh; lzksrksa ls çkIr dh tkrh gS] rks bl iwjh çfØ;k esa
'kwU; dkcZu mRltZu gksrk gSA bl çfØ;k esa mi&mRikn ds :i esa dsoy v‚Dlhtu vkSj tyok"i gh fudyrh
gS] ftlds dkj.k gfjr gkbMªkstu ÅtkZ  'kr&çfr'kr i;kZoj.k&vuqdwy gksrh gSA

Hkkjr ds jk"Vªh; gfjr gkbMªkstu fe'ku dh ckr djsa rks bl fe'ku dk eq[; mís'; Hkkjr dks gfjr
gkbMªkstu vkSj blds ?kVdksa ds mRiknu] mi;ksx rFkk fu;kZr dk oSf'od dsaæ cukuk gSA bl lEcU/k esa ljdkj
us o"kZ 2030 rd ds fy, dqN y{; fu/kkZfjr fd;s gSa ftuesa çeq[k gSa çfr o"kZ de ls de 5 fefy;u ehfVªd
Vu  gfjr gkbMªkstu mRiknu {kerk dk fodkl djuk] ftls ekax ds vk/kkj ij 10 fefy;u ehfVªd Vu rd
Hkh c<+k;k tk ldrk gSA blh ds lkFk  gfjr gkbMªkstu mRiknu ds fy, yxHkx 125 xhxkokV dh vfrfjä
uohdj.kh; ÅtkZ {kerk dks fxzM ls tksM+k tk,xkA bl {ks= esa 8 yk[k djksM+ ls vf/kd dk dqy fuos'k tqVkus
dk vuqeku gS] ftlls LoPN ÅtkZ {ks= esa 6 yk[k ls vf/kd dq'ky vkSj v/kZ&dq'ky ukSdfj;ksa dk l`tu gksxkA
;gh ugha] bl fe'ku ls çfr o"kZ yxHkx 50 fefy;u ehfVªd Vu dkcZu Mkbv‚DlkbM mRltZu esa deh vk,xh
vkSj 1 yk[k djksM+ ls vf/kd ds thok'e bZa/ku vk;kr esa dVkSrh laHko gks ldsxhA

;gh ugha] j.kuhfrd çksRlkgu ds rkSj ij Hkkjr ljdkj us jk"Vªh; fe'ku ds çHkkoh dk;kZUo;u ds fy,
SIGHT ¼Strategic Interventions for Green Hydrogen Transition½ dk;ZØe dh 'kq#vkr dh gSA blds

  lEikndh; / Editorial
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varxZr nks çeq[k çksRlkgu ra= 'kkfey gSa% igyk] ?kjsyw Lrj ij bysDVªksykbtj ds fuekZ.k dks c<+kok nsus ds fy,
foÙkh; çksRlkgu] vkSj nwljk] mRikndksa dks çfr fdyksxzke mRiknu ds vk/kkj ij nh tkus okyh lh/kh foÙkh;
lgk;rkA bu çksRlkguksa ds ek/;e ls fjyk;al baMLVªht] vMk.kh xzqi] ,y,aMVh] ,uVhihlh] vkSj bafM;u v‚;y
tSlh Hkkjr dh çeq[k lkoZtfud o futh daifu;ksa us gfjr gkbMªkstu {ks= esa vjcksa M‚yj ds fuos'k dh çfrc)rk
trkbZ gSA

ge ns[k jgs gSa fd ge lkSj ÅtkZ vkSj iou ÅtkZ fctyh mRiknu esa rks lQy fl) gks jgs gSa] ysfdu Hkkjh
m|ksxksa dks thok'e eqä cukuk csgn dfBu jgk gSA gfjr gkbMªkstu bUgha fo'ks"k {ks=ksa ds fy, lathouh cudj
mHkjk gS pkgs og moZjd vkSj jlk;u m|ksx dk {ks= gks ;k bLikr fuekZ.k dk {ks= gks] Hkkjh ifjogu vkSj
y‚ftfLVDl  dk {ks= gks ;k fQj fxzM HkaMkj.k dh ckr gks ftlls lkSj vkSj iou ÅtkZ dh vfuf'prrk dks
nwj djus ds fy, vf/k'ks"k fctyh ls gkbMªkstu cukdj LVksj dh tk ldrh gks vkSj vko';drk iM+us ij mls
iqu% fctyh esa cnyk tk ldrk gksA gfjr gkbMªkstu rduhd dsoy ,d i;kZoj.kh; lek/kku ugha gS] ;g Hkkjr
ds fy, ,d cM+k vkfFkZd xse&psatj gSA njvly ;g Hkkjr ds fy, vkfFkZd ,oa Hkw&jktuhfrd volj gSA Hkkjr
orZeku esa viuh dPpk rsy vko';drkvksa dk yxHkx 85% vkSj çk—frd xSl dk 50% vk;kr djrk gSA gfjr
gkbMªkstu bl vk;kr fuHkZjrk dks ?kVkdj Hkkjr dh fons'kh eqæk cpk,xkA

tgk¡ ,d rjQ gfjr gkbMªkstu ds lkFk vlhe laHkkouk,a yxkbZ tk jgh gSa] ogha blds O;kid mi;ksx
dh fn'kk esa dbZ xaHkhj oSKkfud] rduhdh vkSj vkfFkZd pqukSfr;k¡ Hkh gSa tSls fd vR;f/kd mRiknu ykxr]
bysDVªksykbtj dh miyC/krk vkSj n{krk] HkaMkj.k vkSj ifjogu dh leL;k vkSj mPp&'kq)rk okys ty dh
vko';drk vkfnA oSKkfudksa dks bu lHkh pqukSfr;ksa dk Hkh lek/kku [kkstuk gksxkA

'kq#vkr cgqr vPNh gS] ijUrq Hkkjr dks gfjr gkbMªkstu vFkZO;oLFkk ds vius lius dks lkdkj djus
ds fy, ,d cgqLrjh; j.kuhfr ij dke djuk gksxk pkgs og vxyh ih<+h dh bysDVªksykbtj rduhdksa vkSj
mUur gkbMªkstu HkaMkj.k lkefxz;ksa ij vuqla/kku vkSj fodkl  esa fuos'k dh ckr gks] moZjd vkSj fjQkbujh
{ks=ksa ds fy, /khjs&/khjs gfjr gkbMªkstu ds mi;ksx c<kus dh vfuok;Zrk gks] ;k fQj blls lEcaf/kr
ikbiykbu usVodZ c<+us vkSj canjxkgksa ij HkaMkj.k o fu;kZr lqfo/kkvksa ds fy, cqfu;knh <kaps dk fodkl
djuk gksA bu lHkh {ks=ksa esa lefiZr vkSj Rofjr xfr ls dke djuk gksxkA blh ds lkFk  Hkkjr dks çkS|ksfxdh
gLrkarj.k] ekudksa ds fu/kkZj.k vkSj gfjr gkbMªkstu ds fy, ,d ikjn'khZ varjkZ"Vªh; cktkj cukus esa Hkh
vxz.kh Hkwfedk fuHkkuh pkfg,A

Hkkjr dk jk"Vªh; gfjr gkbMªkstu fe'ku dsoy LoPN ÅtkZ viukus dh ,d igy  ugha gS] cfYd ;g ns'k
ds rduhdh l'kfDrdj.k vkSj vkS|ksfxd dk;kdYi dk [kkdk gSA 2047 esa tc Hkkjr viuh Lok/khurk ds 100osa
o"kZ esa ços'k djsxk] rc ÅtkZ Lora=rk bldk lcls etcwr LraHk gksxhA Li"Vr;k] oSKkfud uokpkjksa] lq–<+
ljdkjh uhfr;ksa vkSj m|ksx txr dh lkgfld çfrc)rk ds rkyesy ls Hkkjr gfjr gkbMªkstu Økafr ds dsaæ
esa LFkkfir gksus dh fn'kk esa rsth ls vxzlj gSA gekjk ;g ekuuk gS fd ;fn ge ykxr] n{krk vkSj cqfu;knh
<kaps dh pqukSfr;ksa dk le;c) lek/kku [kkst ysrs gSa] rks Hkkjr u dsoy viuh ÅtkZ t:jrksa dks lqjf{kr djsxk]
cfYd iwjh nqfu;k dks ,d LoPN] gfjr vkSj lrr Hkfo"; dh fn'kk fn[kkus esa leFkZ gksxkA

^foKku çdk'k* ds ikBdksa ls vuqjks/k gS fd Hkkjr esa gfjr gkbMªkstu ÅtkZ Økafr ij vki Hkh vius fopkj
lk>k djsa vkSj crk;s fd bl fe'ku dks lQy cukus esa gekjs f'k{kk laLFkkuksa dh vkSj 'kSf{kd oxZ dh D;k Hkwfedk
gks ldrh gSA vkids lq>koksa vkSj çfrfØ;kvksa dk bartkj jgsxkA

& MkW vksme izdk'k 'kekZ
eq[; laiknd] foKku izdk'k
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lkjk a’k

ekbØks&bysDVªks&eSdsfudy&flLVe ¼MEMS½ Lopkyu ds fuekZ.k] fu;a=.k vkSj f'k{k.k ds rjhds dks cny
jgs gSaA ,ebZ,e,l midj.k] tks NksVs ;kaf=d ?kVdksa dks ,d gh fpi ij bysDVª‚fuDl ds lkFk tksM+rs gSa] us
laosnu vkSj lapkyu dks u dsoy vf/kd d‚EiSDV cuk;k gS] cfYd vf/kd fo'oluh; vkSj ykxr çHkkoh Hkh
cuk;k gSA bl u, la;kstu us ,ebZ,e,l dks jkscksfVDl] vkfFkZd fuxjkuh vkSj LekVZ fofuekZ.k esa mi;ksx dh
tkus okyh Lopkyu ç.kkfy;ksa ds dsaæ esa yk [kM+k fd;k gSA

jkscksfVDl ds {ks= esa] ,DlsysjksehVj] tk;jksLdksi] cy vkSj ncko lsalj tSls ,ebZ,e,l  lsalj lVhd
fu;a=.k lqfuf'pr djus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA ;s jkscksfVd vkElZ] LekVZ fxzilZ vkSj Lopkfyr funsZf'kr
okguksa ¼AGV½ dks vius i;kZoj.k ds lkFk lqjf{kr vkSj dq'kyrkiwoZd var%fØ;k djus esa l{ke cukrs gSaA gky
ds v/;;u ;g Hkh n'kkZrs gSa fd dSls ,ebZ,e,l iguus ;ksX; midj.kksa ds ek/;e ls ekuo&jkscksV var%fØ;k
dks l{ke cukrk gSA ;gk¡] lsalj çk—frd ekuoh; gko&Hkkoksa dks idM+rs gSa vkSj mUgsa mPp lVhdrk ds lkFk
jkscksfVd fØ;kvksa esa ifjofrZr djrs gSa] ftlls usfoxs'ku vkSj fxzfiax dk;ksaZ ds fy, 90% ls vf/kd lQyrk
nj çkIr gksrh gSA ;g {kerk u dsoy vkS|ksfxd vuqç;ksxksa dk leFkZu djrh gS] cfYd O;kogkfjd Lopkyu
dkS'ky fodflr djus dk ekxZ Hkh ç'kLr djrh gSA

jkscksfVDl ds vykok] ,ebZ,e,l lsalj dk O;kid :i ls iwokZuqekfur j[kj[kko vkSj i;kZoj.k fuxjkuh
esa mi;ksx fd;k tkrk gSA daiu] ncko vkSj rkieku ij fujarj çfrfØ;k çnku djus dh mudh {kerk vkS|ksfxd
çfØ;kvksa dks vf/kd ÅtkZ&dq'ky cukrh gS] MkmuVkbe de djrh gS vkSj fVdkÅ lapkyu dks c<+kok nsrh gSA
egRoiw.kZ ckr ;g gS fd ,ebZ,e,l&vk/kkfjr IysVQ‚eZ 'kS{kf.kd vkSj çf'k{k.k okrkoj.k esa Hkh is'k fd, tk
jgs gSa] tgk¡ Nk= vkSj bathfu;j lsalj ,dhdj.k] jkscksfVDl vkSj Lopkyu fMtkbu esa O;kogkfjd vuqHko çkIr
dj ldrs gSaA

dqy feykdj] ,ebZ,e,l rduhd dsoy ,d rduhdh çxfr ls dgha vf/kd gS] ;g ,d dkS'ky&çorZd
gSA laosnu lVhdrk dks c<+kdj] flLVe yphysiu esa lq/kkj djds] vkSj çk—frd ekuo&e'khu laidZ dks lqxe
cukdj] ,ebZ,e,l dk;Zcy dks Lopkyu ds Hkfo"; ds fy, rS;kj dj jgk gS vkSj m|ksxksa dks m|ksx 4-0 vkSj
mlds ckn lqpk: :i ls laØe.k ds fy, vko';d midj.kksa ls ySl dj jgk gSA
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Abstract

Micro-Electro-Mechanical Systems (MEMS) are changing how automation is built, controlled,
and taught. MEMS devices, which combine small mechanical components with electronics on a
single chip, have made sensing and manipulation not only more compact but also more dependable
and cost-effective. This novel combination has put MEMS at the center of automation systems used
in robotics, economic monitoring, and smart manufacturing.

In the field of robotics, MEMS sensors such as accelerometers, gyroscopes, force, and pressure
sensors play a vital role in ensuring precise control. They allow robotic arms, smart grippers, and
automated guided vehicles (AGVs) to interact with their environment safely and efficiently. Recent
studies also show how MEMS enable human-robot interaction through wearable devices. Here,
sensors capture natural human gestures and translate them into robotic actions with high accuracy,
achieving success rates above 90% for navigation and gripping tasks. This capability not only supports
industrial applications but also builds a pathway for developing practical automation skills.

Beyond robotics, MEMS sensors are widely used in predictive maintenance and environmental
monitoring. Their ability to provide continuous feedback on vibration, pressure, and temperature
makes industrial processes more energy-efficient, reduces downtime, and supports sustainable
operations. Importantly, MEMS-based platforms are also being introduced in academic and training
environments, where students and engineers can gain hands-on experience in sensor integration,
robotics, and automation design.

Overall, MEMS technology is more than just a technical advancement, it is a skill enabler. By
enhancing sensing accuracy, improving system resilience, and facilitating natural human-machine
interaction, MEMS is preparing the workforce for the future of automation and equipping industries
with the tools needed to transition smoothly into Industry 4.0 and beyond.

eq[;'kCn%  ,ebZ,e,l] m|ksx 4-0] ncko lsalj] iwokZuqekfur j[kj[kko] Lopkyu] jkscksfVd vkElZ] iguus
;ksX; midj.k] ekuo gkoHkko

Key words: MEMS, Industry 4.0, pressure sensors, predictive maintenance, automation, robotic
arms, wearable devices, human gesture

ifjp;

lsalj fMtkbu esa rsth ls gqbZ çxfr] fo'oO;kih
Lrj ij fo'oluh;] fVdkÅ vkSj dq'ky rduhd dh
c<+rh ek¡x ls çsfjr gSA 'kks/kdrkZvksa us bu ek¡xksa dks
iwjk djus ds fy, dbZ j.kuhfr;ksa dh tk¡p dh gS]
ysfdu dbZ ikjaifjd ç.kkfy;ksa dks çn'kZu] LFkkf;Ro]
ykxr&çHkko'khyrk vkSj l?kurk ds chp larqyu
cukuk eqf'dy yxrk gSA fofHkUu lek/kkuksa esa ls]
,ebZ,e,l  vk/kkfjr lsalj bu leL;kvksa ls fuiVus
esa fo'ks"k :i ls lQy lkfcr gq, gSaA vius NksVs
vkdkj] fdQk;rh mRiknu ykxr vkSj fo'oluh;
çn'kZu ds dkj.k] ;s dbZ O;kolkf;d vuqç;ksxksa ds
fy, ,d yksdfç; fodYi gSaA vktdy] ,ebZ,e,l

lsalj dk mi;ksx ifj"—r v‚VkseksfVo ç.kkfy;ksa ls
ysdj iguus ;ksX; rduhd vkSj lkekU; miHkksäk
xStsV~l rd] dbZ rjg ds vuqç;ksxksa esa fd;k tkrk
gSA bu çfl) mi;ksxksa ds vykok] ;s LokLF; lsok
m|ksx esa Hkh] fo'ks"k :i ls fpfdRlk funku esa]
vf/kd egRoiw.kZ gksrs tk jgs gSa] tgk¡ budh lVhdrk
vkSj ekiuh;rk vxyh ih<+h ds lek/kkuksa dk ekxZ
ç'kLr dj ldrh gSA ,ebZ,e,l rduhd ds fuekZ.k
ds fy, v/kZpkyd inkFkksaZ dk mi;ksx ewyHkwr eSVhfj;y
ds :i esa fd;k tkrk gS] ftlesa ;kaf=d ?kVdksa]
lsaljksa] ,Dpq,VlZ vkSj bysDVª‚fud rRoksa dks ,d ewy
flfyd‚u lClVªsV ij ,dh—r fd;k tkrk gS [1]A
bu ç.kkfy;ksa dk mi;ksx djds fuEufyf[kr dk;Z
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fd, tk ldrs gSa( lw{e Lrj ij laosnu] fu;a=.k vkSj
fØ;kUo;uA ekbØksbysDVª‚fuDl vkSj ekbØkse'khfuax
rduhd ,d fof'k"V flfyd‚u ¼Si½ osQj ij feydj
fof'k"V /kkrq v‚DlkbM v/kZpkyd midj.k cukrs gSa
vkSj ,sls çHkko mRiUu djrs gSa tks o`gn Lrj dks
çHkkfor dj ldrs gSa [2]A

lsalj] ,Dpq,Vj vkSj çksxzkescy y‚ftd daVªksyj
¼PLC½ lfgr Lopkfyr ç.kkfy;ksa ds ,dhdj.k ds
ek/;e ls] ledkyhu m|ksx eSuqvy rduhdksa dh
rqyuk esa csgrj lVhdrk vkSj fo'oluh;rk çkIr dj
ldrs gSa] ftlls ifjpkyu [kpZ vkSj =qfV;ksa esa
mYys[kuh; deh vkrh gS [3]A

vxyh ih<+h dh rduhdks a dh t:jr
v‚Vkseksckby {ks= esa vkSj cnyko yk jgh gSA cktkj
ds foLrkj ds lkFk] 'kks/k dk /;ku csgrj lsalj
,dhdj.k ds tfj, okguksa ds çn'kZu vkSj lqj{kk dks
csgrj cukus ij dsafær gks jgk gSA NksVs] lVhd vkSj
fdQk;rh lsalj cukus dh t:jr ,d yxkrkj leL;k
jgh gSA ekbØks&bysDVªks& eSdsfudy flLVe
¼,ebZ,e,l½ us bu leL;kvksa dk lek/kku dj fn;k
gS] ftlls mR—"V lVhdrk vkSj U;wure fctyh
[kir okys NksVs lsalj cukuk laHko gks x;k gSA
,ebZ,e,l [kkl rkSj ij v‚VkseksfVo vuqç;ksxksa esa
mi;ksxh gksrs gSa tgk¡ mudh dher vkSj NksVs vkdkj
ds dkj.k fo'oluh;rk vkSj n{krk vuqdwyu egRoiw.kZ
gksrs gSaA Vk;j çs'kj e‚fuVfjax] batu çca/ku] okgu
fLFkjrk fu;a=.k] ;k=h lqj{kk lqfo/kk,¡ vkSj mRltZu
fofu;eu tSlh ç.kkfy;k¡ vc ,ebZ,e,l&vk/kkfjr
midj.kksa ij dkQh gn rd fuHkZj gSaA mnkgj.k ds
fy,] ,ebZ,e,l  tk;jksLdksi vkSj ,DlsysjksehVj]
,;jcSx dh rSukrh vkSj czsfdax dh çfrfØ;k dks
csgrj cukrs gSaA

,ebZ,e,l midj.kksa ds fuekZ.k esa 'kkfey çeq[k
pj.k gSa( fMtkbu] eSVhfj;y p;u] osQj çlaLdj.k
vkSj iSdsftax] tks ekbØksflLVe rduhdksa ¼,e,lVh½
ds eq[; dk;Z gSa [4-6]A ekMkS [9] ds vuqlkj]
ekbØksflLVe esa fMtkbu] fuekZ.k vkSj vuqç;ksx Hkkx

'kkfey gSa] tks ,e,lVh dk ,d O;kid {ks= gSA
;kaf=d] fo|qr vkSj çdk'kh; lw{e rRoksa dks ,dh—r
djds ,d iw.kZ ,e,lVh cuk;k tkrk gS] tSlk fd
fp= 1 esa fn[kk;k x;k gS [6-7]A

fp= 1% ekbØks&flLVe VsDuksy‚th ¼,e,lVh½
ds [kaM [6]

eSVhfj;y dk p;u ,ebZ,e,l midj.kksa ds
çn'kZu] fo'oluh;rk vkSj thoudky dks r; djrk
gS vkSj eSVhfj;Yl ds xq.k lh/ks laosnu'khyrk] xfr]
y?kqdj.k] ÅtkZ n{krk vkSj LFkkf;Ro dks çHkkfor
djrs gSaA ,ebZ,e,l midj.kksa ds fy, eSVhfj;y ds
p;u ds fy, ;kaf=d fLFkjrk] fo|qr xq.k] rkih;
xq.k] jklk;fud çfrjks/k vkSj tSo&laxrrk ij fopkj
fd;k tkuk pkfg,A eSVhfj;y ds p;u esa 'kkfey
çeq[k dkjd gSa% ;kaf=d dkjd] rkih; dkjd] çfØ;k
laxrrk] fo|qr dkjd] jklk;fud dkjd] ykxr vkSj
ekiuh;rk [8]A blfy,] ,ebZ,e,l midj.kksa dh
lQyrk eSVhfj;y ds pquko ij cgqr vf/kd fuHkZj
djrh gSA bl v/;;u esa] dkcZu&vk/kkfjr eSVhfj;Yl
¼xzkQhu] dkcZu uSuks Vîwc ¼CNTs½] Mk;eaM] Mk;eaM
ykbd dkcZu ¼DLC½] xzkQMk;us dk voyksdu çLrqr
fd;k x;k gS tks csgrj ;kaf=d] fo|qr vkSj rkih;
xq.k] mR—"V yphykiu vkSj y?kqdj.k dh is'kd'k
dj jgs gSaA

,ebZ,e,l rduhd dk fodkl

,ebZ,e,l dk bfrgkl cgqr iqjkuk ugha gS]
ysfdu ;g rsth ls fodflr gks jgh rduhd gS
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ftlds vufxur vuqç;ksx gSaA dbZ O;fä;ksa us
vyx&vyx le; vkSj LFkkuksa ij ,ebZ,e,l rduhdksa
ds fodkl esa egRoiw.kZ ;ksxnku fn;kA bu ;ksxnkuksa
ls cM+h la[;k esa vuqç;ksxksa ds fy, dbZ ,ebZ,e,l
rduhdksa dk fodkl gqvkA ,ebZ,e,l dk fodkl
1952 ds n'kd ls 'kq: gqvk] tc igys  ,ebZ,e,l
midj.k] ,d lrg /ofud rjax ¼SAW½ fQ+YVj]
tsEl bZ }kjk vkfo"dkj fd;k x;k FkkA mlds ckn]
fofHkUu ,ebZ,e,l lsalj tks O;kolkf;d :i ls
miyC/k Fks] vfLrRo esa vk,] tSls badtsV fçaVj]
,ebZ,e,l tkbjksLdksi] ,ebZ,e,l/NEMS çs'kj
l s alj] ,ebZ,e,l ekbØk sQk su] ,ebZ,e,l

,DlsysjksehVj] ,ebZ,e,l/NEMS fLop vkSj
,ebZ,e,l/NEMS ck;kslsalj [9]A vius eq[;
vuqç;ksx {ks=ksa ¼fp= 2½ ds vuqlkj ,ebZ,e,l
midj.kksa dh pkj vyx&vyx Jsf.k;ka gSa% æo] jsfM;ks
vkòfÙk ¼RF½] v‚fIVdy vkSj ck;ks ,ebZ,e,l [10-

15]A

orZeku çkS|ksfxfd;ksa esa] ,ebZ,e,l midj.k
miHkksäk bysDVª‚fuDl] LokLF; ns[kHkky vkSj tSo
fpfdRlk] ÅtkZ vkSj i;kZoj.k] v‚VkseksfVo vkSj
ifjogu] ,;jksLisl vkSj j{kk] iguus ;ksX; midj.kksa
tSls Hkfo"; ds vuqç;ksxksa ls ysdj dbZ O;kogkfjd
vuqç;ksxksa ds fy, ,d u;k mHkjrk gqvk {ks= gSA

fp= 2% ,ebZ,e,l oxhZdj.k [15]

MEMS dh ijhorZudkjh Hkwfedk dh igpku

dkcZu&vk/kkfjr ekbØksbysDVªkseSdsfudy vkSj
uSuksbysDVªkseSdsfudy ç.kkfy;k¡ ¼C-MEMS/NEMS½
xzSQhu] dkcZu uSuksVîwc ¼lh,uVh½ vkSj Xyklh dkcZu
tSls dkcZu vi:iksa ds vlk/kkj.k jklk;fud] fo|qr]
rkih; vkSj ;kaf=d xq.kksa ds dkj.k y?kq—r midj.k
bathfu;fjax esa ,d vk'kktud {ks= gSaA ;s fo'ks"krk,¡
mUgsa ck;kslsaflax] vkS"kf/k forj.k] ÅtkZ HkaMkj.k vkSj
i;kZoj.k fuxjkuh tSls mPp&çHkko okys vuqç;ksxksa
ds fy, vkn'kZ cukrh gSaA gkyk¡fd] ç;ksx'kkyk&Lrjh;

çn'kZuksa ls fo'oluh;] cM+s iSekus ij ifjfu;kstu dh
vksj cnyko] py jgs fofuekZ.k vkSj ,dhdj.k laca/kh
eqíksa ds dkj.k xaHkhj :i ls ckf/kr gSA

lcls dfBu pqukSfr;ksa esa ls ,d gS dkcZu inkFkksaZ
dks mudh fof'k"V fo'ks"krkvksa dk R;kx fd, fcuk
ikjaifjd flfyd‚u&vk/kkfjr ekbØksQSfczds'ku
çfØ;kvks a es a la;ksftr djukA mPp&rkieku
ik;jksfyfll] tks vDlj cgqyd iwoZofrZ;ksa dks pkyd
dkcZu lajpukvksa esa cnyus ds fy, vko';d gksrk gS]
vfu;af=r ladkspu] lajpukRed fo:i.k vkSj nks"k



Formerly UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 24, Issue 2, Apr.-Jun. 2026

8 iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k , ISSN : 1549-523-X, o"kZ% 24, vad 2, vizSy&twu 2026

fuekZ.k tSlh xaHkhj leL;kvksa dk dkj.k curk gSA bu
dfBukb;ksa dk mRikfnr midj.kksa dh iqu#Riknu
{kerk] vk;keh lVhdrk vkSj nh?kZdkfyd fLFkjrk ij
lh/kk çHkko iM+rk gSA blds vykok] çlaLdj.k ds
nkSjku fo|qr vkSj ;kaf=d xq.kksa dk lko/kkuhiwoZd
lek;kstu ,d pqukSrh cuk gqvk gS] tks okf.kfT;d
vuqç;ksxksa ds fy, vko';d çn'kZu iwokZuqeku dks
lhfer djrk gSA

,d vkSj egRoiw.kZ pqukSrh dkcZu lajpukvksa vkSj
/kkfRod ;k yphys bysDVªksMksa ds chp etcwr]
de&çfrjks/k okys fo|qr laidZ LFkkfir djus esa
fufgr gSA ;g ruko&laosnu'khy ;k yphys midj.kksa
ds fy, fo'ks"k :i ls egRoiw.kZ gS] tgk¡ ;kaf=d ruko
le; ds lkFk fo?kVu] laidZ foQyrk ;k çn'kZu esa
fxjkoV dk dkj.k cu ldrk gSA lkFk gh] i;kZoj.kh;
vkSj tSo&fpfdRlk vuqç;ksxksa ds fy, iqu#Riknuh;
lrg jlk;u vkSj dk;Z{kerk lqfuf'pr djuk vko';d
gS] tgk¡ lrg dh ijLij fØ;k laosnu'khyrk]
p;ukRedrk vkSj tSo&laxrrk dks fu/kkZfjr djrh
gSA lrg dh voLFkkvksa esa ifjorZu midj.kksa ds
çn'kZu esa vlaxfr iSnk dj ldrk gS] ftlls okLrfod
nqfu;k ds ifj–';ksa esa muds mi;ksx esa ck/kk vk
ldrh gSA

varr%] fofo/k dkcZu&vk/kkfjr lkefxz;ksa dk
dk;kZRed MEMS vkSj NEMS IysVQ‚eZ esa O;kid
,dhdj.k ,d cM+h ck/kk cuk gqvk gSA xzkQhu] CNT

vkSj Xyklh dkcZu tSlh lkefxz;ksa dh fo"ke ç—fr ds
fy, vuqdwfyr çlaLdj.k ekxksaZ vkSj ekbØksQSfczds'ku
odZ¶yks ds lkFk vuqdwyrk dh vko';drk gksrh gSA
ekiuh;rk ;k ykxr&çHkko'khyrk ls le>kSrk fd,
fcuk fuckZ/k ,dhdj.k çkIr djuk ,d çeq[k leL;k
gS tks vkS|ksfxd viukus dks lhfer djrh jgrh gSA

C-MEMS/NEMS çkS|ksfxfd;ksa dh iw.kZ {kerk
dks mtkxj djus ds fy, bu pqukSfr;ksa dk lek/kku

vko';d gSA fuekZ.k&tfur nks"kksa ij dkcw ikuk]
fo'oluh; fo|qr baVjQsflax lqfuf'pr djuk vkSj
iqu#Riknuh; lrg xq.kksa dks l{ke djuk] etcwr]
ekiuh; vkSj vkfFkZd :i ls O;ogk;Z dkcZu&
vk/kkfjr midj.kksa dk ekxZ ç'kLr djsxk tks vxyh
ih<+h ds Lopkyu] LokLF; lsok vkSj i;kZoj.kh;
fLFkjrk dh c<+rh ekaxksa dks iwjk djus esa l{ke gksaxsA

,ebZ,e,l midj.kksa ds fy, eSVhfj;y vkSj
fof/k;k¡

,ebZ,e,l midj.k dh fof'k"V dk;Z{kerk ds
vuqlkj] mi;qä eSVhfj;Yl dk p;u fd;k tkrk gSA
,ebZ,e,l esa fofHkUu fo'ks"krkvksa vkSj fdlh fo'ks"k
{ks= esa vuqç;ksxksa ds vuqlkj fofo/k çdkj dh lkefxz;k¡
miyC/k gSaA eSVhfj;y dk p;u vR;ar egRoiw.kZ gS
D;ksafd ;g ,ebZ,e,l midj.kksa ds çn'kZu] foLrkj
vkSj fo'oluh;rk ij lh/kk çHkko Mkyrk gSA
,ebZ,e,l dk lapkyu eSVhfj;Yl ds p;u ls
çHkkfor gksrk gS] ftlesa fljsfed] flfyd‚u]
flfyd‚u&vk/kkfjr eSVhfj;y] dkcZu&vk/kkfjr
eSVhfj;y vkSj i‚fyej 'kkfey gSa [16]A

,ebZ,e,l fuekZ.k esa vkerkSj ij fuEufyf[kr
eSVhfj;Yl dk mi;ksx fd;k tkrk gS% flfyd‚u
ukbVªkbM ¼Si

3
N

4
½] ,Y;qfeuk ¼Al

2
O

3
½] ,Y;qfefu;e

ukbVªkbM ¼AlN½] ftjdksfu;k ¼ZrO
2
½ vkSj

fuEu&rkieku lg&Tofyr fljsfed ¼LTCC½
,ebZ,e,l vuqç;ksxksa ds fy, mUur fljsfed gSa
D;ksafd buesa mR—"V ;kaf=d 'kfä] Å"ek çfrjks/k
vkSj mPp LFkkf;Ro gksrk gS [16-17]A xzkQhu esa mPp
okgd xfr'khyrk gksrh gS ftlds dkj.k bldk mi;ksx
,ebZ,e,l vkSj NEMS esa fd;k tk ldrk gS] D;ksafd
blesa egRoiw.kZ çdk'kh;] fo|qrh; vkSj ;kaf=d xq.k
gksrs gSa [18-19]A CMOS rduhd ds lkFk bldh
vuqdwyrk ds dkj.k flfyd‚u eSVhfj;y dk mi;ksx
,ebZ,e,l rduhd esa cM+s iSekus ij fd;k tkrk gSA
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rkfydk 1% ikjaifjd flfyd‚u vkSj dkcZu&vk/kkfjr eSVhfj;Yl dh rqyuk

Ţमांक गुण िसिलकॉन (पारंपįरक) काबŊन-आधाįरत मैटीįरयल 

1 यांिũक शİƅ भंगुर, ůैƁर-Ůवण अȑंत मजबूत और लचीला (Ťाफीन: 
~200x ːील) 

2 यंग का मापांक ~130-180 जीपीए ~1 टीपीए (Ťाफीन, सीएनटी) 
3 इलेİƃŌकल 

कंडƃीिवटी 
अधŊचालक (डोिपंग की 
आवʴकता होती है) 

उǄ चालकता, Ǩूनेबल बœडगैप 

4 ऊˆीय चालकता ~150 वाट/मी. के Ťाफीन: ~5000 W/m. K, हीरा: ~2200 
W/m. K 

5 लघुŝपण भंगुरता के कारण सीिमत ˋेिलंग परमाणु मोटाई - अȑिधक लघुकरण 

6 लचीलापन कठोर, भंगुर लचीला, पहनने योƶ एमईएमएस  के 
िलए उपयुƅ 

7 रासायिनक İ̾थरता ऑƛीकरण/संƗारण के Ůित 
संवेदनशील 

उǽृʼ रासायिनक Ůितरोध (डायमंड, 
डीएलसी) 

8 जैव अनुकूलता सीिमत उǄ (डीएलसी, नैनोकाबŊन) - िचिकȖा 
एमईएमएस 

9 अनुŮयोग Ɨमता पारंपįरक एमईएमएस  (सŐसर, 
एƁुएटर, माइŢोिचɛ) 

अगली पीढ़ी के एमईएमएस  (पहनने 
योƶ उपकरण, बायो-एमईएमएस , IoT, 
ऊजाŊ उपकरण) 

 
dqN vkSj lkefxz;ka tSls flfyd‚u tesZfu;e]

flfyd‚u dkckZbM vkSj Mk;eaM&ykbd dkcZu
¼Mh,ylh½ csgrj xq.k çnku djrh gSa [20-21] vkSj
i‚fyej tSls ihMh,e,l] ,l;w&8 vkSj iSjhyhu lh
egRoiw.kZ yphykiu] ykxr&çHkko'khyrk vkSj
çlaLdj.k esa vklkuh çnku djrs gSa] ftlls os
ck;ks&,ebZ,e,l vkSj yphys bysDVª‚fuDl fuekZ.k
ds fy, mi;qä cu tkrs gSaA bl v/;;u esa] eq[;
/;ku dkcZu&vk/kkfjr eSVhfj;Yl] tSls ghjk] dkcZu
uSuks&Vîwc ¼lh,uVh½] vkSj xzkQhu ij gS] tks viuh
cstksM+ rkih;] ;kaf=d vkSj fo|qr fo'ks"krkvksa ds
dkj.k ,ebZ,e,l vuqç;ksxksa ds fy, mPp ekax esa gSa
[22]A ikjaifjd flfyd‚u vkSj dkcZu vk/kkfjr
eSVhfj;y ds lkFk muds fofHkUu xq.kksa ds vk/kkj ij
rqyuk rkfydk 1 esa fn[kkbZ xbZ gSA

,ebZ,e,l çkS|ksfxdh fodkl ij xzaFklwph
¼Bibliometric½ fo'ys"k.k

vkj LVwfM;ks xzaFklwph midj.k dk mi;ksx djds
,ebZ,e,l çkS|ksfxdh fodkl ij fo'ys"k.k fd;k
x;k] ftlesa Ldksil MsVkcsl esa ,ebZ,e,l çkS|ksfxdh
{ks= ls 1544 'kks/k ys[kksa dk p;u fd;k x;kA ,d
egRoiw.kZ fo'ys"k.k% bl midj.k dk mi;ksx djds
'kCn ckny mRiUu fd;k x;k] ftlesa ;g Li"V :i
ls ns[kk x;k fd 'kks/k ys[kksa esa ç;qä dhoMZ ,ebZ,e,l
dh la[;k lcls vf/kd gS] ftldk vFkZ gS fd bl
rduhd dh vR;f/kd ekax gS vkSj blesa nqfu;k dks
iwjh rjg ls cnyus dh {kerk gSA vkj LVwfM;ks
xzaFklwph midj.k dk mi;ksx djds mRiUu fofHkUu
dhoMZ okys 'kCn ckny dks fp= 3 esa fn[kk;k x;k
gSA bl çdkj] 'kCn vuqla/kku ds #>kuksa ;k pfpZr
fo"k;ksa dks 'kh?kzrk ls n'kkZ;k tkrk gSA
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fp= 3% xzaFkferh; ¼Bibliometric½ fo'ys"k.k
dk mi;ksx djrs gq, 'kCn ckny

oMZ DykmM fo'ys"k.k dh rjg] Vªh eSi Hkh R

LVwfM;ks fcfCy;ksesfVªd Vwy dk mi;ksx djds rS;kj
fd;k tkrk gS] ftlesa lcls T;knk bLrseky fd,
tkus okys dhoMZ~l dks lcls cM+s vk;rksa dk mi;ksx
djds n'kkZ;k tkrk gS] tSlk fd fp= 4 esa fn[kk;k
x;k gSA ,ebZ,e,l dhoMZ esa lcls cM+k vk;r gS]
ftldk vFkZ gS fd ,ebZ,e,l rduhd dh ek¡x
cgqr T;knk gSA ;g fo'ys"k.k pfpZr fo"k;ksa] VªsafMax
FkhEl ;k 'kks/k ds eq[; {ks=ksa dh igpku djus esa enn
djrk gSA

fp= 4% xzaFkferh; ¼Bibliometric½ fo'ys"k.k dk mi;ksx djrs gq, o`{k ekufp=

Lopkyu esa ,ebZ,e,l midj.kksa dh Hkwfedk

lw{e fo|qr&;kaf=d ç.kkfy;ksa ¼,ebZ,e,l ½
[23] dk mi;ksx djds Lopkyu esa lw{e midj.kksa

vkSj ç.kkfy;ksa ds fMtkbu] mRiknu vkSj mi;ksx]
lHkh esa O;kid ifjorZu fd;k x;k gSA Lopkyu esa
,ebZ,e,l  midj.kksa dk mi;ksx mPp ifj'kq)rk]
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ekiuh;rk vkSj n{krk lqfuf'pr djrk gSA Lopkyu
midj.kksa dk mi;ksx djds tfVy lw{e lajpukvksa
dks fMtkbu fd;k tk ldrk gS vkSj fMtkbujksa dks
U;wure =qfV;ksa vkSj fodkl le; ds lkFk ,ebZ,e,l
midj.k ds çn'kZu ekinaMksa dks fMtkbu vkSj vuqdwfyr
djus esa l{ke cukrk gSA fpfdRlk jkscksfVDl] vkS|ksfxd
Lopkyu vkSj Lok;Ùk okguksa lfgr dbZ m|ksxksa esa]
,ebZ,e,l lsalj vkSj ,Dpq,VlZ us jkscksV dh n{krk
vkSj ifj'kq)rk esa ukVdh; :i ls lq/kkj fd;k gS
[24]A

,ebZ,e,l lsalj Lopkyu ds fy, vko';d gSa
D;ksafd os lVhd ifjpkyu vkSj i;kZoj.kh; ekinaMksa
dh fuxjkuh çnku djrs gSaA vktdy] vkS|ksfxd
jkscksV vkSj LekVZ fofuekZ.k ç.kkfy;ksa esa vDlj
,DlsysjksehVj] tk;jksLdksi] ncko lsalj vkSj tM+Roh;
eki bdkb;k¡ 'kkfey gksrh gSaA fy;w ,oa vU; ds
vuqlkj] ,ebZ,e,l tM+Roh; lsalj jkscksfVd
eSfuiqysVlZ dh okLrfod le; fu;a=.k ifj'kq)rk
dks c<+krs gSa] ftlls vf/kd rjy xfr fu;kstu dh
lqfo/kk feyrh gS vkSj iksft'kfuax =qfV;ksa dks de
fd;k tk ldrk gS [25]A blh rjg] yh ,oa vU; us
?kw.kZu e'khujh esa iwokZuqekfur j[kj[kko ds fy,
,ebZ,e,l ,DlsysjksehVj ds vuqç;ksx dk o.kZu fd;k]
tgka py jgh daiu fuxjkuh us Lopkyu fuHkZjrk dks
c<+k;k vkSj flLVe MkmuVkbe dks de fd;k [26]A

lsaflax ds vykok ,ebZ,e,l  ,DVîw,VlZ
ekbØks&gSaMfyax vkSj lVhd xfr fu;a=.k esa enn
djrs gSa] tks lVhd Lopkyu ds fy, egRoiw.kZ gSaA
lsehdaMDVj iSdsftax esa Lopkfyr vlsacyh ds fy,]
lu ,oa vU;  us ,ebZ,e,l&vk/kkfjr ekbØks&fxzij
cuk, tks ekbØksu&vkdkj ds ?kVdksa dks laHkky
ldrs gSa [27]A jkscksfVDl esa bysDVªksLVSfVd vkSj
ihtksbysfDVªd ,ebZ,e,l  ,DVîw,VlZ ds la;kstu
ls mPp&vkof̀Ùk çfrfØ;k ç.kkfy;k¡ Hkh laHko gqbZ gSa]
ftlls vuqdwyh çfØ;k Lopkyu esa lq/kkj gqvk gS
¼>kax ,oa vU; ½ [28]A

Lopkyu esa ,ebZ,e,l dk ,d vkSj egRoiw.kZ
dk;Z flLVe&Lrjh; ,dhdj.k gSA ,ebZ,e,l
midj.k lsaflax] ,DVîw,'ku vkSj flXuy daMh'kfuax
dks NksVs e‚Mîwy esa ,dh—r djds forfjr Lopkyu
usVodZ cukuk vklku cukrs gSaA fQ'kj ,oa vU; ds
vuqlkj] ,ebZ,e,l &IC ,dhdj.k lapkj n{krk dks
c<+krk gS vkSj foyacrk dks de djrk gS] tks nksuksa
m|ksx 4-0 vkSj vkS|ksfxd baVjusV v‚Q fFkaXl ¼IIoT½
IysVQkeksaZ ds fy, egRoiw.kZ gSa [29]A

,ebZ,e,l  midj.k lgdkjh Lopkyu lsfVaXl
esa lqj{kk esa Hkh lq/kkj djrs gSaA jkscksfVd Hkqtkvksa ds
fy, fde ,oa vU; }kjk ,ebZ,e,l cy&V‚dZ lsalj
cuk, x, Fks] tks lVhd var%fØ;k cy eki dh
vuqefr nsrs gSaA jkscksVksa dks uktqd oLrqvksa dks idM+us]
mudh idM+ dh 'kfä dks la'kksf/kr djus vkSj ,d
lkFk dke djrs le; nq?kZVukvksa ls cpus esa l{ke
cukdj] ;g fodkl ekuo&jkscksV lg;ksx dks c<+kok
nsrk gS [30]A dqy feykdj] ,ebZ,e,l midj.kksa us
Lopkyu dks vuE;] iwoZ&Øec) çfØ;kvksa ls cqf)eku]
yphyh vkSj MsVk&lapkfyr ç.kkfy;ksa esa cny fn;k
gSA laosnu] fØ;kUo;u] ,dhdj.k vkSj lqj{kk esa mudh
cgqmís'kh; Hkwfedkvksa ds dkj.k os vxyh ih<+h dh
Lopkyu ç.kkfy;ksa ds fy, vko';d fuekZ.k eSVhfj;y
gSaA tSls&tSls ,ebZ,e,l fuekZ.k vkSj eSVhfj;y
bathfu;fjax vkxs c<+ jgh gS] lkbcj&HkkSfrd mRiknu
ç.kkfy;ksa] LekVZ dkj[kkuksa vkSj Lok;Ùk jkscksfVDl esa
blds mi;ksx esa o`f) gksus dh mEehn gS] ftlls
,ebZ,e,l  Hkfo"; esa Lopkyu dk ,d çeq[k ?kVd
cu tk,xkA

,ebZ,e,l midj.kksa ds vuqç;ksx

vkt ds ;qx esa] jkscksV —f=e cqf)eÙkk ¼,vkbZ½]
Lopkyu vkSj ekbØks&uSuks rduhd ds lkFk vius
,dhdj.k ds dkj.k tfVy dk;Z dj jgs gSa vkSj
,ebZ,e,l 3-0 Hkfo"; ds ,sls jkscksV cuk,xk ftuesa
cstksM+ cqf)eÙkk gksxh tSlk fd fp= 5 vkSj 6 [31]

esa fn[kk;k x;k gSA de fctyh dh [kir vkSj
,ebZ,e,l rduhd ds y?kqdj.k dh {kerk dks tksM+rs
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gq,] jkscksV i;kZoj.k laosnu] lw{e gsjQsj vkSj lVhd
fu;a=.k ds vuqç;ksxksa esa O;kid igq¡p fn[kkrs gSa vkSj

fofuekZ.k] —f"k] fpfdRlk vkSj lsok {ks=ksa tSls dqN
{ks=ksa dks blls lh/ks ykHk gksxkA

fp= 5% ,ebZ,e,l lsalj dk fodkl [24]

,ebZ,e,l vk/kkfjr midj.kksa dk mi;ksx
lVhd nok forj.k ds fy, Hkh fd;k tkrk gS tgk¡
æo çokg vkSj ncko dks xfr'khy :i ls fu;af=r
fd;k tkrk gS [32-33]A vU; ,ebZ,e,l lsalj% tSls
,DlsysjksehVj] FkekZehVj] ncko lsalj] ftudk mi;ksx
,DVîw,VlZ ds lkFk v‚u&c‚Mh vkSj bu&c‚Mh midj.kksa
esa LokLF; lsok vuqç;ksxksa esa fd;k tkrk gS [33-34]A

fp= 6 n'kkZrk gS fd lw{e Lrj ij ekuo bafæ;ksa
vkSj fofHkUu lsaljksa o midj.kksa ds vuqç;ksxksa ds
vuqlkj çkS|ksfxdh dk fodkl dSls fd;k tkrk gSA
fp= 6 esa çdkf'kr vkSj n'kkZbZ xbZ fjiksVZ ds vuqlkj]
blesa dksbZ vk'p;Z dh ckr ugha gksxh ;fn miHkksäk
bysDVª‚fuDl ds vxys vk;ke tSls eksckby ;k IoT

midj.kksa dks /;ku esa j[krs gq, vkSj vf/kd bafæ;k¡
fodflr dh tk,¡A

fp= 6% laosnu dk fodkl [24]
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fu"d"kZ

vxyh ih<+h ds Lopkyu dkS'ky ds fuekZ.k esa
,ebZ,e,l dk Økafrdkjh egRo] eSVhfj;Yl] fuekZ.k
çfØ;kvksa vkSj flLVe ,dhdj.k dh ijLij fØ;k
ij –<+rk ls vk/kkfjr gSA Lopkyu ds {ks= esa]
dkcZu&vk/kkfjr ,ebZ,e,l eSVhfj;Yl dk p;u
vkS|ksfxd vkSj 'kS{kf.kd] nksuksa {ks=ksa esa leL;kvksa ds
lek/kku esa ,d egRoiw.kZ dkjd gSA çR;sd ifjfLFkfr
esa ekStwn fof'k"V leL;kvksa dks ns[krs gq,] eSVhfj;y
ds p;u esa jklk;fud çfrjks/k] p;ukRedrk vkSj
ifjpkyu fLFkfr;ks a ds lkFk vuqdwyrk dk
lko/kkuhiwoZd larqyu vko';d gSA blds foijhr]
?kjsyw ifjfLFkfr;ksa esa] tSo&laxrrk] de ÅtkZ mi;ksx
vkSj j[kj[kko esa vklkuh egRoiw.kZ fopkj cu tkrs
gSaA gkbfczM eSVhfj;Yl dk c<+rk mi;ksx ,ebZ,e,l
vuqla/kku dh cnyrh ç—fr dks n'kkZrk gS] tks vf/kd
tfVy ekaxksa ds fy, vuqdwyuh; lek/kku çnku
djrk gSA

uSuksVsDuksy‚th vkSj dsfedy bathfu;fjax ds
lkFk ,ebZ,e,l ds la;kstu us lg;ksxh vuqla/kku ds
u, jkLrs [kksys gSa] ftlds ifj.kkeLo:i C&,ebZ,e,l
ç.kkfy;ksa esa mYys[kuh; çxfr gqbZ gSA ;s fodkl
iqjkus rjhdksa dh varfuZfgr lhekvksa ds fy, ,d
vkd"kZd lek/kku çnku djrs gSa] ftlls Ldsyscy
vkSj nh?kZdkfyd Lopkyu laHko gksrk gSA egRoiw.kZ
:i ls] ykxr&çHkkoh fodYiksa vkSj fo'oluh;rk&
dsafær dk;Zç.kkfy;ksa dh [kkst Hkfo"; ds vuqla/kku
ds fy, ,d O;ogk;Z {ks= ds :i esa mHkj jgh gSA
,ebZ,e,l  eSVhfj;y uokpkj vkSj cgq&fo"k;d
rkyesy dks viukdj vxyh ih<+h ds Lopkyu dh
vk/kkjf'kyk ds :i esa viuh fLFkfr dks vkSj etcwr
djrk jgsxk] tgk¡ dkcZu&vk/kkfjr ç.kkfy;k¡
vkS|ksfxd n{krk] 'kS{kf.kd vUos"k.k vkSj nSfud
vuqç;ksxksa ij egRoiw.kZ çHkko MkysaxhA

'kksèk i= esa ç;qä rduhdh vaxzst+h 'kCnksa dh  fganh lekukFkZd 'kCnkoyh

Alphabetically sorted terminology 
in English 

o.kZekyk vuqØfer fganh ’kCnkoyh 

Automation Lopkyu 
Bibliometric xzaFklwph 

Compactness l?kurk 

Flexibility yphykiu 

Minitiarization y?kqdj.k 

Optimization vuqdwyu 

Performance izn'kZu 

Research vuqla/kku 

System iz.kkyh 

Wearables iguus ;ksX; 
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lkjk a’k

;g 'kks/k i= jk"Vªh; fuekZ.k esa ;qokvksa ds fy, O;kogkfjd f'k{kk ,oa lks'ky ehfM;k uSjsfVo ds çHkkoksa dk

vkykspukRed fo'ys"k.k çLrqr djrk gSA ;g tk¡p djrk gS fd fdl çdkj ls lks'ky ehfM;k ds uSjsfVo dks

O;kogkfjd f'k{kk ds lkFk ;qokvksa  dks fl[kkdj yksxksa esa jk"Vªh; fuekZ.k vkSj jk"Vªh; igpku dh Hkkouk dks tkx̀r

fd;k tk ldrk gSA ;g 'kks/k i= lks'ky ehfM;k ij QSys jk"Vªh; fojks/kh ,oa jk"Vªh; fuekZ.k lgk;d uSjsfVo

nksuksa dh tk¡p djrs gq, vkykspukRed fo'ys"k.k çLrqr djrk gSA ;g Hkfo"; dh gekjh çsj.kk fodflr Hkkjr

2047 ds fuekZ.k ds fy, O;kogkfjd f'k{kk esa cnykoksa dh t:jr ds çfr /;ku vkdf"kZr djrk gSA blds fu"d"kksaZ

ls lks'ky ehfM;k ds is'ksoj yksxksa dks] f'k{kdksa dks] uhfr fuekZrkvksa dks] ,oa fodflr Hkkjr dh uho gekjs ns'k

ds ;qokvksa dks cgqr ykHk gksxk] ftlls os O;kogkfjd f'k{kk esa jk"Vªh; fuekZ.k ds fo"k; dks lfEefyr dj Hkfo";

dh çHkkoh j.kuhfr;ka fodflr dj ldsaxsA

Abstract

This paper critically examines the impact of social media narratives and practical education on
nation building. It examines how social media narratives, combined with practical education can
foster a sense of national identity among the youth. This paper focuses on examining both the Pro-
national narratives and Anti-national narratives circulating on the digital media platforms specially
the social media. This paper draws the attention towards the need for changes in practical education
to build our future vision i.e. Viksit Bharat 2047. The findings of this paper will greatly benefit social
media professionals, educators, policymakers, and the youth. This paper will  enable them to develop
effective strategies for the future by incorporating the theme of nation-building into practical education.

eq[;'kCn% uSjsfVo] lks'ky ehfM;k] O;ogkfjd f'k{kk] jk"Vªh; fuekZ.k] ;qok vkSj fodflr Hkkjr 2047A

Key words: Narrative, Social Media, Practical Education, National Building, Youth and Developed
India 2047.
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izLrkouk

jk"Vªh; fuekZ.k ,d cgqr gh tfVy ,oa cgqLrjh;
çfØ;k gS ftles lekt ds lHkh fgLlksa dh Hkkxhnkjh
,oa ;ksxnku dks lqfuf'pr djuk egRoiw.kZ gSA

;qokvksa dh Hkwfedk bl iwjh çfØ;k esa cgqr
egRoiw.kZ gS D;ksafd ;gh Hkfo"; ds fodflr Hkkjr ds
fuekZ.k ds fy, j[kh tkus okyh vkt dh uho gSaA
O;kogkfjd f'k{kk vkSj lks'ky ehfM;k uSjsfVo bl iwjh
çfØ;k ds nks etcwr LrEHk gSa tks ;qokvksa dks çsj.kk
nsus ds lkFk&lkFk l'kä dj ldrs gS jk"Vªh; fuekZ.k
esa Hkkxhnkjh lqfuf'pr djus ds fy,A

O;kogkfjd f'k{kk Nk=ksa dks rS;kj djrh gS]
okLrfod nqfu;k dh pqukSfr;ksa dk lkeuk djus ds
fy,A ;g u dsoy mudks lS)kafrd Kku nsrh gS
cfYd mudks og O;kogkfjd dkS'ky Hkh çnku djrh
gS ftlls os vius futh ,oa is'ksoj thou esa mi;ksx
dj ldrs gSaA O;kogkfjd Kku ds ek/k;e ls ;qok
jk"Vª ds fuekZ.k esa Hkkx ys ldrs gSa ,oa lekt esa ,d
u;k ldkjkred cnyko Hkh yk ldrs gSaA

lks'ky ehfM;k ,d cgqr gh egRoiw.kZ ,oa
'kfä'kkyh ek/;e ds :i fiNys n'kd esa mHkj dj
lkeus vk;k gS] tks flQZ yksxksa dks tksM+us dk dke gh
ugha cfYd cgqr lkjs lkekftd fo"k;ksa ij tkx:drk
QSykus dk Hkh dke djrk gSA lks'ky ehfM;k lekt
esa ;qokvksa ds fopkjks vkSj /kkj.kkvksa dks vkdkj nsus esa
,d cgqr gh egRoiw.kZ Hkwfedk fuHkkrs gSA ;g lks'ky
ehfM;k uSjsfVo lekt esa çsj.kk ,oa Kku çnku djus
dk ,d cgqr gh egRoiw.kZ L=ksr gks ldrs gSa ijUrq
buls xyr tkudkjh ,oa udkjkRedrk vkSj Hkh T;knk
rsth ls QSykbZ tk ldrh gSA

bl 'kks/ki= dk mís'; O;ogkfjd f'k{kk vkSj
lks'ky ehfM;k dFkuksa ds çHkko dk egRoiw.kZ fo'ys"k.k
djuk gS] fo'ks"k :i ls jk"Vªh; fuekZ.k ds lUnHkZ esaA
;g 'kks/k i= tkaprk gS fd dSls lks'ky ehfM;k
uSjsfVo dks O;kogkfjd f'k{kk ds lkFk ,dh—r djds
jk"Vªh; igpku ,oa jk"Vªh; fuekZ.k dh Hkkoukvksa dks
;qokvksa ds vanj tkx̀r fd;k tk ldrk gSA vrfjä

:i ls ;g 'kks/k i= O;okgfjd f'k{kk ,oa jk"Vªh;
fuekZ.k esa fpfUgr djsxk mu egRoiw.kZ cnykoksa dks
tks fodflr Hkkjr 2047 ds fy, vfrvko';d gSaA

bl 'kks/k i= ds ifj.kke uhfr fuekZrkvksa] f'k{kdksa
,oa lks'ky ehfM;k ds is'ksoj yksxksa dks cgqr gh
lgk;d fl) gksaxsA ;g ifj.kke vkxs pydj jk"Vªh;
fuekZ.k] O;kogkfjd f'k{kk ,oa l'kä ;qokvksa dh
fodflr Hkkjr 2047 esa Hkwfedk lqfuf'pr djus ds
fy, çHkkoh j.kuhfr;ka cukus esa cgqr gh mi;ksxh
fl) gksaxsA

;g 'kks/k i= ;qokvksa dh jk"Vªh; fuekZ.k esa
Hkwfedk dks le>us ,oa mUgsa O;kogkfjd f'k{kk o
lks'ky ehfM;k uSjsfVo dh tkudjh nsdj vkSj l'kä
djus ds Åij tksj nsrk gSA bl 'kks/k dk mís'k; bl
iwjh çfØ;k esa ;ksxnku nsrs gq, jk"Vªh; fuekZ.k esa
;qokvksa dh Hkwfedk dks vkSj çHkkoh cukuk gS ftlls
fodflr Hkkjr 2047 dk LoIu lp gks ldsA

lkfgR; leh{kk

lqf;Ruks ,oa vU; [2] ds vuqlkj  {ks= esa lks'ky
ehfM;k dk bLrseky cgqr gh rsth ls c<+k gS] fo'ks"k
:i ls dksfoM &19 egkekjh ds oDrA ;g 'kks/k
n'kkZrk gS fd lks'ky ehfM;k ek/;e tSls fd Qslcqd
vkSj OgkV~lIi cgqr gh çHkkoh vkStkj ds :i esa f'k{kk]
v‚uykbu lapkj ,oa lalk/kuksa ds lk>k mi;ksx esa
dke vk jgs gSaA f'k{kd ,oa Nk= ehfM;k dk bLrseky
'kSf{kd xfrfof/k;ksa dks c<+kus ds fy;s dj ldrs gSaA
;g 'kks/k i= VsDuksy‚th ,DlsIVsUl e‚My ¼TAM½
dh ckr djrk gSA Nk=ksa ds O;kogkfjd bjkns dh ckr
djrk gS lks'ky ehfM;k dks bLrseky djus esaA lks'ky
ehfM;k Nk= tqM+ko] ckrphr] vkSj lh[kus ds ifj.kkeksa
dks c<+k ldrk gS] ysfdu bldk çHkkoh mi;ksx
lko/kkuhiwoZd fMtkbu vkSj 'kS{kf.kd dk;ZØeksa esa
,dhdj.k dh vko';drk gSA

iqjukek ,oa vU; [3] ds vuqlkj vkt ds le;
esa Nk=ksa dh /kkj.kkvksa vkSj lkekftd laokn dks ,d
<kapk nsus esa lks'ky ehfM;k dh Hkwfedk ljkguh; jgh
gSA Qslcqd] baLVkxzke vkSj fV~oVj tSls lks'ky ehfM;k
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IysVQ‚eZ~l us Nk=ksa ds laokn] vkSj vius vkSj nwljksa
ds çfr mudh /kkj.kk dks cny fn;k gS] ftlds xgjs
euksoSKkfud çHkko gSaA tcfd lks'ky ehfM;k lkewfgd
v/;;u vkSj Kku lk>k djus ds volj Hkh çnku
djrk gS] vR;f/kd ;k xSj&ftEesnkjh ls mi;ksx
,dkxzrk] mRikndrk vkSj ekufld LokLF; dks [kjkc
dj ldrk gSA lks'ky ehfM;k ds Qk;nksa dk ykHk
mBkus ds fy,] blds udkjkRed çHkkoksa dks de djrs
gq,] 'kSf{kd laLFkkuksa dks vius ikBîØeksa esa lks'ky
ehfM;k lk{kjrk f'k{kk dks 'kkfey djuk vko'k;d
gSA ekrk&firk dks lks'ky ehfM;k IysVQ‚eZ~l ds
mi;ksx dks ysdj lpsr jguk pkfg, rkfd ,d
lqjf{kr vkSj lgk;d lh[kus dk ekgkSy cuk;k tk
ldsA

isjst+ ,oa vU; [4] ds vuqlkj ;g 'kks/k mPp
f'k{kk esa lks'ky ehfM;k dh Hkwfedk dh tkap djrk gS]
fo'ks"k :i ls bls ,d f'k{k.k midj.k ds :i esa
mi;ksx djus ij /;ku dsafær djrk gSA 2009 vkSj
2021 ds chp çdkf'kr 772 ys[kksa dh ,d ç.kkyhc)
leh{kk ds ek/;e ls] 'kks/k vkSj f'k{kk ds fy, lks'ky
ehfM;k dh {kerk esa c<+rh #fp dks mtkxj djrk gS]
ftlesa Qslcqd vkSj fV~oVj tSls IysVQkeksaZ dk cgqr
v/;;u fd;k x;k gSA gkyk¡fd] fo'ys"k.k ;g n'kkZrk
gS fd fl)kar ls tehuh Lrj ds 'kks/k esa ,d cM+k varj
gS] ftlesa ls dsoy 7 çfr'kr  v/;;u ,d lS)kafrd
<kaps dk mi;ksx dj jgs gSaA VsDuksy‚th ,DlsIVsal
e‚My ¼TAM½ lcls lkekU; :i ls mi;ksx fd;k
tkus okyk ,d <kapk gS] tks eq[; :i ls lks'ky
ehfM;k ds çfr –f"Vdks.k dh tkap djrk gSA v/;;u
;g lq>ko nsrk gS fd Hkfo"; ds vuqla/kku dks  f'k{k.k
fl)karksa dks ,dh—r djus ij /;ku dsafær djuk
pkfg, rkfd f'k{kk esa lks'ky ehfM;k ds loksZÙke
laHkkoukvksa dk irk yxk;k tk ldsA

?kkuh ,oa vU; [5] ds vuqlkj ;g 'kks/k
2018&2022 ds chp 30 ys[kksa dk fo'ys"k.k djrs gq,]
'kSf{kd midj.k ds :i esa lks'ky ehfM;k ds ykHkksa
vkSj gkfu;ksa  dh tkap djrk gSA blds fu"d"kksaZ esa
f'k{kk esa lks'ky ehfM;k ds ykHkksa dks mtkxj fd;k

x;k gS] ftlesa baVjSD'ku vkSj lapkj dkS'ky esa lq/kkj]
Nk= çsj.kk vkSj lkekftd&HkkoukRed dY;k.k dks
çksRlkfgr djuk] vkSj lkoZtfud igqap dks l{ke
djuk 'kkfey gSA gkyk¡fd] leh{kk esa dqN pqukSfr;ksa
dh igpku Hkh dh xbZ gS] tSls fd yr] fo{ksi.k]
xksiuh;rk dk guu] lkbcjcqfyax] vkSj lhfer baVjusV
igqapA ykHk dks vf/kdre djus ds fy,] f'k{kdksa dks
lks'ky ehfM;k ds mi;ksx ds fy, fn'kk&funsZ'k
fu/kkZfjr djus pkfg,] vkSj laLFkk,a vius [kqn ds
bZ&yfuaZx IysVQkeZ fodflr dj ldrh gSaA

Kku varjky

1. lks'ky ehfM;k uSjsfVo dh jk"Vªh; fuekZ.k esa
Hkwfedk ds ckjs esa vf/kd tkudkjh u gksukA

tSls %

fdl rjg ds lks'ky ehfM;k uSjsfVo lcls
T;knk çHkkoh gS jk"Vªh; fuekZ.k dh Hkoukvksa
dks ;qokvksa ds vanj tkx̀r djus ds fy,\

;qok bu lHkh lks'ky ehfM;k uSjsfVo ds ckjs
esa D;k jk; ,oa çfrfØ;k j[krk gSA

2. O;kogkfjd f'k{kk ,oa lks'ky ehfM;k ds
,dhdj.k ds ckjs esa 'kks/k dh mfpr
vuqifLFkfrA

& O;kogkfjd f'k{kk esa ,sls D;k cnyko
fd;s tk;s dh bls lks'ky ehfM;k
uSjsfVo  ds lkFk tksM+dj jk"Vª fuekZ.k
esa mi;ksx fd;k tk,A

& lks'ky ehfM;k uSjsfVo dks O;kogkfjd
f'k{kk ds lkFk tksM+dj jk"Vªh; fuekZ.k
dks c<+kok nsus dh D;k pqukSfr;ka vkSj
D;k Qk;ns gks ldrs gSA

3. lks'ky ehfM;k dk ;qokvksa dh jk"Vªh; igpku
ds Åij çHkkoA

lks'ky ehfM;k fdl rjg ls ;qokvksa dh
jk"Vªh; igpku  ds çfr /kkj.kkvksa dks curk
;k fcxkM+rk gSA
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lks'ky ehfM;k ;qokvksa dh jk"Vªh; fuekZ.k
ds çfr ekufldrk dks dSls çHkkfor dj
ldrk gSA

fdl rjg ls lekt esa ldkjkRed jk"Vªh;
fuekZ.k vkSj igpku dh Hkkouk dks c<+kus ds
fy, lks'ky ehfM;k dk bLrseky fd;k tk
ldrk gSA

MsVk fo'ys"k.k%

çFke Hkkx ç'ukoyh

1- uke

2- vk;q% o"kZ

3- f'k{kk Lrj

4- fyax

5- fuokl LFkku

vk;q%

& vf/kdka'k mÙkjnkrk ¼djhc 70%½ 17&20
o"kZ ds chp gSaA

& 21 o"kZ vkSj mlls vf/kd vk;q ds mÙkjnkrkvksa
dk ,d NksVk çfrfuf/kRo gSA

& vkSlr vk;q yxHkx 18&19 o"kZ gSA

f'k{kk Lrj%

& vf/kdka'k mÙkjnkrk Lukrd ¼djhc 80%½
gSaA

& dqN LukrdksÙkj Nk= ¼djhc 10%½ gSaA

& dqN mÙkjnkrk vuqla/kku Nk= gSaA

laLFkku@fo'ofo|ky;%

& vf/kdka'k mÙkjnkrk ¼djhc 90%½ ts-lh-
cksl foKku vkSj çkS|ksfxdh fo'ofo|ky;]
YMCA ls gSaA

fyax%

& vf/kdka'k mÙkjnkrk ¼djhc 70%½ efgyk
gSaA

& djhc 30% mÙkjnkrk iq#"k gSaA

fuokl%

& vf/kdka'k mÙkjnkrk ¼djhc 80%½ 'kgjh {ks=ksa
ls gSaA

& djhc 15% mÙkjnkrk xzkeh.k {ks=ksa ls gSaA

& dqN mÙkjnkrkvksa us ̂ ^v/kZ&'kgjh** {ks=ksa dk
mYys[k fd;kA

f}rh; Hkkx ç'ukoyh

& vki O;kogkfjd f'k{kk dks fdruk egRoiw.kZ
ekurs gSa\

& vkids vuqlkj O;kogkfjd f'k{kk ds eq[;
ykHk D;k gSa\ ¼vf/kdre 2 pqusa½

& D;k vkidh f'k{kk esa O;kogkfjd f'k{kk ds
rRo 'kkfey gSa\

& O;kogkfjd f'k{kk us vkidh jk"Vªh; igpku
dks dSls çHkkfor fd;k gS\ ¼[kqyk ç'u½

& vkids vuqlkj O;kogkfjd f'k{kk esa jk"Vªh;
fuekZ.k ds fy, dkSu ls igyw egRoiw.kZ gSa\
¼vf/kdre 2 pqusa½

O;kogkfjd f'k{kk dk egRo%

& vf/kdka'k mÙkjnkrkvksa ¼yxHkx 80%½ dk
ekuuk gS fd O;kogkfjd f'k{kk cgqr egRoiw.kZ
gS] dqN us bls ̂ ^cgqr vf/kd** vkSj nwljksa us
^^vf/kd** ds :i esa jsV fd;kA

& dqN mÙkjnkrkvksa us bls ̂ ^e/;e** ¼medium½
ds :i esa jsV fd;k ;k Li"V jsfVax ugha nhA

O;kogkfjd f'k{kk ds ykHk%

& O;kogkfjd f'k{kk ds 'kh"kZ ykHk] ftudh
igpku mÙkjnkrkvksa }kjk dh xbZ gSa]

1- dkS'ky fodkl% dbZ mÙkjnkrkvksa us dgk
fd O;kogkfjd f'k{kk dkS'ky fodflr djus
esa enn djrh gS] tks vkRefuHkZjrk vkSj ns'k
ds fodkl esa ;ksxnku nsus ds fy, vko';d
gSA
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2- vkRefuHkZjrk% dbZ mÙkjnkrkvksa us ;g crk;k
fd O;kogkfjd f'k{kk vkRefuHkZjrk dks c<+kok
nsrh gS] ftlls O;fä vf/kd Lora= vkSj
vkRefo'oklh cu ldrs gSaA

3- lkekftd tkx:drk% dqN mÙkjnkrkvksa
us dgk fd O;kogkfjd f'k{kk lkekftd
tkx:drk dks c<+krh gS] tks lkekftd
t:jrksa dks le>us vkSj jk"Vªh; fodkl esa
;ksxnku djus ds fy, egRoiw.kZ gSA

ikBîØe esa O;kogkfjd f'k{kk dk lekos'k%

& vf/kdka'k mÙkjnkrk ¼yxHkx 90%½ us crk;k
fd O;kogkfjd f'k{kk muds ikBîØe esa
'kkfey gSA

jk"Vªh; igpku ij çHkko%

& mÙkjnkrk ekurs gSa fd O;kogkfjd f'k{kk
mudh jk"Vªh; igpku ij ldkjkRed çHkko
Mkyrh gS] ftuesa ls dbZ us ;g mYys[k
fd;k gS%

1- jk"Vªh; igpku dks etcwr djuk%
O;kogkfjd f'k{kk O;fä;ksa dks muds ns'k
dh laL—fr] ewY;ksa vkSj ijaijkvksa dks le>us
esa enn djrh gS] ftlls jk"Vªh; igpku dh
Hkkouk etcwr gksrh gSA

2- ftEesnkjh dks c<+kok nsuk% mÙkjnkrkvksa
us crk;k fd O;kogkfjd f'k{kk ftEesnkjh
dh Hkkouk dks c<+kok nsrh gS] ftlls O;fä;ksa
dks vius ns'k ds fodkl esa ;ksxnku nsus esa
l{ke cukrh gSA

3- ns'kHkfä dks c<+kok nsuk% dqN mÙkjnkrkvksa
us ;g Hkh crk;k fd O;kogkfjd f'k{kk ns'kHkfä
vkSj jk"Vªh; xoZ dh Hkkouk dks c<+kok nsrh
gSA

jk"Vªh; fuekZ.k ds fy, egRoiw.kZ igyw%

& mÙkjnkrkvksa us O;kogkfjd f'k{kk ds ek/;e
ls jk"Vªh; fuekZ.k ds fy, fuEufyf[kr igyqvksa
dks egRoiw.kZ ekuk%

1- uSfrd f'k{kk% dbZ mÙkjnkrkvksa us O;kogkfjd
f'k{kk esa uSfrd f'k{kk ds egRo ij tksj
fn;k] ;g crkrs gq, fd ;g O;fä;ksa ds
ewY;ksa vkSj fl)karksa dks vkdkj nsus esa ,d
egRoiw.kZ Hkwfedk fuHkkrh gSA

2- lkaL—frd ewY;% dbZ mÙkjnkrkvksa us crk;k
fd lkaL—frd ewY; O;kogkfjd f'k{kk esa
vko';d gSa] tks O;fä;ksa dks muds ns'k dh
fojklr dks le>us vkSj ljkgus esa l{ke
cukrs gSaA

3- lkeqnkf;d lsok% dqN mÙkjnkrkvksa us
O;kogkfjd f'k{kk esa lkeqnkf;d lsok ds
egRo ij tksj fn;k] tks O;fä;ksa dks
lkekftd ftEesnkjh dk Hkko fodflr djus
esa enn djrh gSA

r`rh; Hkkx ç'kukoyh%

& vki lks'ky ehfM;k dk fdruk mi;ksx
djrs gSa\

& vkids }kjk lcls vf/kd mi;ksx fd, tkus
okys lks'ky ehfM;k IysVQ‚eZ dkSu ls gSa\
¼vf/kdre 2 pqusa½

& lks'ky ehfM;k ij vkidks jk"Vªh; eqíksa ij
ppkZ fdruh çHkkoh yxrh gS\

& lks'ky ehfM;k ij dkSu ls uSjsfVo vkidks
jk"Vªh; fuekZ.k ds fy, çsjd yxrs gSa\ ¼[kqyk
ç'u½

lks'ky ehfM;k dk mi;ksx%

& vf/kdka'k mÙkjnkrk ¼yxHkx 80%½ jkstkuk
lks'ky ehfM;k dk mi;ksx djrs gSa] OgkV~l,i
vkSj baLVkxzke lcls yksdfç; IysVQ‚eZ gSaA

& dqN mÙkjnkrk dHkh&dHkh ;k lIrkg esa
dqN fnuksa esa lks'ky ehfM;k dk mi;ksx
djrs gSaA
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jk"Vªh; eqíksa ij ppkZ esa lks'ky ehfM;k dh
çHkko'khyrk%

& mÙkjnkrkvksa dh jk"Vªh; eqíksa ij ppkZ esa
lks'ky ehfM;k dh çHkko'khyrk ds ckjs esa
feyhtqyh jk; gS] dqN us bls ^^e/;e** ;k
^^de** ds :i esa jsV fd;kA

& dqN mÙkjnkrkvksa us ;g mYys[k fd;k fd
lks'ky ehfM;k jk"Vªh; eqíksa ij tkx:drk
c<+kus vkSj ppkZ dks c<+kok nsus esa çHkkoh gks
ldrk gSA

jk"Vªh; fuekZ.k dks çsfjr djus okyh uSjsfVo%

& mÙkjnkrkvksa us jk"Vªh; fuekZ.k dks çsfjr djus
okyh fofHkUu uSjsfVo dk mYys[k fd;k] ftuesa
'kkfey gSa%

1- ns'kHkfä% dbZ mÙkjnkrkvksa us mu ns'kHkfä
ds uSjsfVo ds egRo dks mtkxj fd;k tks
jk"Vªh; xoZ vkSj ,drk dks c<+kok nsrh gSaA

2- ,drk vkSj fofo/krk% dbZ mÙkjnkrkvksa us
dgk fd ,drk vkSj fofo/krk dks c<+kok nsus
okys uSjsfVo  jk"Vªh; fuekZ.k ds fy, vko';d
gSaA

3- f'k{kk vkSj Kku fodkl% dqN mÙkjnkrkvksa
us mu oÙ̀kkarksa ds egRo ij tksj fn;k tks
f'k{kk vkSj Kku fodkl dks c<+kok nsrs gSaA

4- lkekftd lsok% mÙkjnkrkvksa us crk;k fd
lkekftd lsok vkSj lkeqnkf;d fodkl dks
c<+kok nsus okys o`Ùkkar jk"Vªh; fuekZ.k ds
fy, çsj.kknk;d gSaA

5- lkaL—frd /kjksgj% dqN mÙkjnkrkvksa us
mu o`Ùkkarksa ds egRo ij çdk'k Mkyk tks
lkaL—frd /kjksgj vkSj jk"Vªh; igpku dks
c<+kok nsrs gSaA

prqFkZ Hkkx ç'kukoyh%

vkids vuqlkj ;qokvksa dh Hkwfedk jk"Vªh; fuekZ.k
esa fdruh egRoiw.kZ gS\

jk"Vªh; fuekZ.k ds fy, ;qokvksa dks D;k djuk
pkfg,\ ¼vf/kdre 2 pqusa½

vkids vuqlkj fodflr Hkkjr 2047 ds fuekZ.k
esa lcls cM+h pqukSrh D;k gS\ ¼[kqyk ç'u½

vki fodflr Hkkjr ds fy, D;k –f"Vdks.k
ns[krs gSa\ ¼[kqyk ç'u½

jk"Vªh; fuekZ.k esa ;qokvksa dh Hkwfedk dk
egRo%

& vf/kdka'k mÙkjnkrkvksa ¼yxHkx 90%½ dk ekuuk
gS fd ;qokvksa dh jk"Vªh; fuekZ.k esa egRoiw.kZ
Hkwfedk gS] f'k{kk] dkS'ky fodkl] uokpkj
vkSj m|ferk ds egRo ij tksj nsrs gq,A

& dqN mÙkjnkrkvks a us lkekftd lsok]
lkaLÑfrd laj{k.k vkSj jktuhfrd Hkkxhnkjh
ds egRo dks mtkxj fd;kA

2047 rd ,d fodflr Hkkjr ds fy, pqukSfr;k¡%

& mÙkjnkrkvksa us dbZ pqukSfr;ksa dh igpku
dh] ftuesa 'kkfey gSa%

1- vlekurk vkSj xjhch% dbZ mÙkjnkrkvksa
us vkfFkZd vkSj lkekftd vlekurkvksa dks
lacksf/kr djus dh vko';drk ij tksj fn;k]
lHkh ukxfjdksa ds fy, leku volj
lqfuf'pr djrs gq,A

2- f'k{kk vkSj dkS'ky fodkl% dqN mÙkjnkrkvksa
us Hkfo"; ds fy, ;qokvksa dks rS;kj djus ds
fy, f'k{kk vkSj dkS'ky fodkl esa lq/kkj ds
egRo dks mtkxj fd;kA

3- Hkz"Vkpkj vkSj 'kklu% Hkz"Vkpkj vkSj [kjkc
'kklu dks jk"Vªh; fodkl ds fy, egRoiw.kZ
pqukSfr;ksa ds :i esa igpkuk x;kA

4- i;kZoj.kh; fLFkjrk% mÙkjnkrkvksa us fodkl
dks i;kZoj.kh; fLFkjrk vkSj laj{k.k ds lkFk
larqfyr djus dh vko';drk ij tksj fn;kA

5- tula[;k o`f) vkSj lalk/ku çca/ku%
dqN mÙkjnkrkvksa us tula[;k of̀) ds
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çca/ku vkSj lalk/kuksa dh miyC/krk lqfuf'pr
djus dh pqukSrh dk mYys[k fd;kA

fodflr Hkkjr 2047 ds fy, –f"Vdks.k%

& mÙkjnkrkvksa us ,d fodflr Hkkjr dh
dYiuk dh] ftlesa%

1- leku volj% dbZ mÙkjnkrkvksa us lHkh
ukxfjdksa ds fy, leku volj lqfuf'pr
djus ds egRo ij tksj fn;k] pkgs os fdlh
Hkh i`"BHkwfe ;k lkekftd&vkfFkZd fLFkfr
ls gksaA

2- xq.koÙkkiw.kZ f'k{kk vkSj LokLF; lsok%
mÙkjnkrkvksa us lHkh ukxfjdksa ds fy, xq.koÙkk
f'k{kk vkSj LokLF; lsok ç.kkyh dh
vko';drk dks mtkxj fd;kA

3- rduhdh mUufr% dqN mÙkjnkrkvksa us jk"Vªh;
fodkl esa rduhdh mUufr vkSj uokpkj ds
egRo dk mYys[k fd;kA

4- lkekftd ,drk vkSj jk"Vªh; igpku%
mÙkjnkrkvksa us lkekftd ,drk vkSj etcwr
jk"Vªh; igpku dh vko';drk ij tksj
fn;k] tks ,drk vkSj lekosf'krk dks c<+kok
nsrh gSA

laHkkfor vuqç;ksx

1- f'k{kk vkSj ;qok fodkl ds fy, uhfr
fuekZ.k & ikBîØe fodkl% 'kS{kf.kd
laLFkku O;kogkfjd f'k{kk vkSj lks'ky ehfM;k
lk{kjrk dks vius ikBîØe esa 'kkfey dj
ldrs gSa rkfd ;qokvksa dks jk"Vªh; fodkl ds
fy, l'kä cuk;k tk ldsA

& ;qok dk;ZØe% uhfr fuekZrkvksa dks ,sls
dk;ZØe rS;kj djus pkfg, tks jk"Vªh;
igpku] ,drk] vkSj ;qokvksa esa ukxfjd
Hkkxhnkjh dks c<+kok nsus ds fy, lks'ky
ehfM;k uSjsfVo dk mi;ksx djsaA

2- jk"Vªh; fodkl ds fy, lks'ky ehfM;k
j.kuhfr;k¡ & ldkjkRed uSjsfVo% ljdkjsa

vkSj laxBu ldkjkRed lks'ky ehfM;k
dFkk,¡ cuk vkSj çpkfjr dj ldrs gSa tks
;qokvksa dks jk"Vªh; fodkl esa ;ksxnku djus
ds fy, çsfjr djsaA

& lks'ky ehfM;k vfHk;ku% vfHk;kuksa dks
egRoiw.kZ jk"Vªh; eqíksa ds ckjs esa tkx:drk
c<+kus] lkaLÑfrd fojklr dks c<+kok nsus]
vkSj ukxfjd Hkkxhnkjh ds fy, çksRlkgu
nsus ds fy, fMtkbu fd;k tk ldrk gSA

3- 'kS{kf.kd lq/kkj & O;kogkfjd f'k{kk%
'kS{kf.kd lq/kkjksa dk /;ku ,sls rRoksa dks
'kkfey djus ij gksuk pkfg, tks dkS'ky
fodflr djsa] vkRefuHkZjrk dks c<+kok nsa]
vkSj Nk=ksa ds chp jk"Vªh; igpku dks c<+kok
nsaA

vuqla/kku vkSj vdknfe;k & vkxs dh
i<+kbZ% ;g vuqla/kku O;kogkfjd f'k{kk vkSj
lks'ky ehfM;k dh jk"Vªh; fodkl esa Hkwfedk
ij vkxs dh i<+kbZ ds fy, ,d vk/kkj ds
:i esa dk;Z dj ldrk gS] ftlesa fof'k"V
igyqvksa dk vf/kd xgjkbZ ls vUos"k.k fd;k
tk ldrk gSA

4- ;qok l'kfDrdj.k dk;ZØe

& dkS'ky fodkl% ,sls dk;ZØe fodflr
fd, tk ldrs gSa tks ;qokvksa ds chp dkS'ky
dks c<+kus esa enn djsa] ftlls os jk"Vªh;
fodkl esa çHkkoh :i ls ;ksxnku dj ldsaA

& lkeqnkf;d lsok% igyksa ds ek/;e ls
;qokvksa dks lkeqnkf;d lsok esa Hkkx ysus ds
fy, çsfjr fd;k tk ldrk gS] tks ftEesnkjh
vkSj jk"Vªh; xoZ dh Hkkouk dks c<+kok nsrh
gSA

fu"d"k Z

;g v/;;u O;kogkfjd f'k{kk vkSj lkekftd
ehfM;k dh uSjsfVo dh egRoiw.kZ Hkwfedk dks mtkxj
djrk gS] tks ;qok –f"Vdks.k vkSj jk"Vªh; fodkl esa
;ksxnku dks vkdkj nsrs  gSaA bl 'kks/k ds fu"d"kZ ;g
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lq>ko nsrs gSa fd O;kogkfjd f'k{kk dks lkekftd
ehfM;k lk{kjrk ds lkFk feykus ls ;qokvksa dks jk"Vªh;
fodkl esa lfØ; Hkkxhnkj cuus ds fy, l'kä fd;k
tk ldrk gS] ftlls jk"Vªh; igpku] ,drk vkSj
ftEesnkjh dh Hkkouk dks c<+kok feyrk gSA ;g
v/;;u mu çeq[k pqukSfr;ksa vkSj voljksa dh igpku
Hkh djrk gS ftudk lkeuk ;qok jk"Vªh; fodkl esa
;ksxnku djrs le; djrs gSa] ftlesa xq.koÙkk f'k{kk]
dkS'ky fodkl vkSj ldkjkRed lkekftd ehfM;k
dh dgkfu;ksa dh vko';drk 'kkfey gSA
Hkfo"; ds 'kks/k fn'kk&funsZ'k

1- nh?kZdkfyd v/;;u% ,d nh?kZdkfyd
v/;;u  fd;k tkuk pkfg, rkfd ;g irk
yxk;k tk lds fd O;kogkfjd f'k{kk vkSj
lks'ky ehfM;k ds uSjsfVo ;qokvksa ds jk"Vªh;
fodkl esa ;ksxnku ij le; ds lkFk D;k
çHkko Mkyrs gSaA

2- rqyukRed fo'ys"k.k% fo'ys"k.k fd;k tkuk
pkfg, fd fofHkUu lkekftd ehfM;k
IysVQkeksaZ vkSj O;kogkfjd f'k{kk ds –f"Vdks.kksa
dk ;qokvksa dh Hkkxhnkjh vkSj jk"Vªh; fodkl
ij D;k çHkko gSA

3- gLr{ksi v/;;u% ,d gLr{ksi v/;;u
rS;kj fd;k tkuk pkfg,  vkSj dk;kZfUor
fd;k tkuk pkfg, rkfd ;g ijh{k.k fd;k
tk lds fd O;kogkfjd f'k{kk vkSj lkekftd
ehfM;k lk{kjrk dk;ZØe ;qokvksa esa jk"Vªh;
fodkl dks c<+kok nsus esa fdruk çHkkoh gSA

4- cgqlkaL—frd v/;;u% ,d cgqlkaL—frd
v/;;u djsa rkfd ;g irk yxk;k tk lds
fd dSls O;kogkfjd f'k{kk vkSj lkekftd
ehfM;k dh dFkk,¡ fofHkUu lkaL—frd lanHkksaZ
esa ;qokvksa ds jk"Vªh; fodkl esa ;ksxnku dks
çHkkfor djrh gSaA
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lkjk a’k

RSA fØIVksxzkfQ+d ,Yxksfjn~e dh x.kukRed tfVyrk] fo'ks"k :i ls cM+s dqath vkdkjksa ¼Key Sizes½ ds

fy,] vk/kqfud lqjf{kr lapkj ç.kkfy;ksa esa egRoiw.kZ pqukSfr;k¡ çLrqr djrh gSA bl leL;k ds lek/kku gsrq] ge

ikjaifjd RSA ,Yxksfjn~e vkSj mlds ,d vuqdwfyr laLdj.k dk rqyukRed fo'ys"k.k çLrqr djrs gSa] ftlesa

e‚Mîwyj xq.kk ¼Modular Multiplication½ ds fy, oSfnd xf.kr dh ÞÅ/oZ&fr;ZDH;ke~ß fof/k dk ç;ksx fd;k

x;k gSA ;g v/;;u 1024] 2048] 4096 vkSj 8192 fcV~l ds fofHkUu dqath vkdkjksa ij nksuksa –f"Vdks.kksa ds

çn'kZu dk ewY;kadu djrk gS] ftlesa eq[; :i ls dqath fuekZ.k ¼Key Generation½] ,fUØI'ku ¼Encryption½

vkSj fMfØI'ku ¼Decryption½ çfØ;kvksa ij /;ku dsafær fd;k x;k gSA cM+s dqath vkdkjksa ij] oSfnd&vk/kkfjr

mUur RSA ,Yxksfjn~e ikjaifjd RSA dh rqyuk esa yxHkx 56% vf/kd rsth ls dqath mRiUu djrk gS] ftlls

;g lhfer çlaLdj.k 'kfä okys okrkoj.k ds fy, vR;ar mi;qä fl) gksrk gSA ;|fi ,fUØI'ku vkSj fMfØI'ku

le; nksuksa fof/k;ksa esa yxHkx leku jgrk gS] fdUrq tSls&tSls dqath dk vkdkj c<+rk gS] oSfnd fof/k dh xfr

vkSj foLrkj {kerk Li"V :i ls fn[kkbZ nsrh gSA ç;ksxkRed fu"d"kksaZ dks foLr`r rkfydkvksa vkSj –'; vkjs[kksa

ds ek/;e ls çLrqr fd;k x;k gS] tks fØIVksxzkfQd vuqdwyu esa oSfnd xf.kr ds O;kogkfjd ykHkksa dks js[kkafdr

djrs gSaA ;g 'kks/ki= oSfnd xf.krh; fl)karksa ds mi;ksx ls vk/kqfud fØIVksxzkfQd ç.kkfy;ksa dks etcwr cukuk

n'kkZrk gS rFkk lqj{kk ls le>kSrk fd, fcuk x.kukRed çn'kZu dks csgrj cukus dk ,d oSdfYid –f"Vdks.k

çLrqr djrk gSA ikjaifjd rduhdksa vkSj ledkyhu fØIVksxzkfQd vko';drkvksa ds chp lsrq fuekZ.k djrs gq,]

;g v/;;u çHkkoh fØIVksxzkfQd ,Yxksfjn~eksa ds fodkl esa vkxs ds vuqla/kku vkSj uokpkj dh uhao j[krk gSA

Abstract

The computational complexity of the RSA cryptographic algorithm, particularly for large key
sizes, poses challenges in modern secure communication systems. To address this, we present a
comparative analysis of the traditional RSA algorithm and an optimized variant that employs the
Urdhva Tiryakbham method from Vedic mathematics for modular multiplication. The study evaluates
the performance of both approaches across varying key sizes (1024, 2048, 4096, and 8192 bits),
focusing on key generation, encryption, and decryption processes. For higher key sizes, the enhanced
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Vedic-based RSA generates keys up to 56% faster, which makes it ideal for settings with limited
processing power. While encryption and decryption times remain comparable between the two
methods, the scalability and efficiency of the Vedic-based approach become evident as the key size
increases. Experimental findings, presented through detailed tables and visual charts, underscore
the practical advantages of integrating Vedic mathematics into cryptographic optimization. This
paper highlights the potential of ancient mathematical principles to enhance modern cryptographic
systems, offering an alternative approach to improve computational performance without
compromising security. By bridging traditional techniques and contemporary cryptographic demands,
this study lays the groundwork for further investigation and invention in the development of effective
cryptographic algorithms.

eq[;'kCn% RSA fØIVksxzkQh] oSfnd xf.kr vuqdwyu] Å/oZ&fr;ZDH;ke~ ,Yxksfjn~e] lkoZtfud dqath fØIVksxzkQh
n{krk] fØIVksxzkQh esa e‚Mîwyj vadxf.krA

Key words: RSA Cryptography, Vedic Mathematics Optimization, Urdhva-Tiryagbhyam Algorithm,
Public Key Cryptography Efficiency, Modular Arithmetic in Cryptography.

ifjp;

lu~ 1977 esa j‚u fjosLV] vnh 'kehj vkSj fy;ksukMZ
,sMyeSu ¼RSA½ us RSA ,Yxksfjn~e çLrqr fd;k] tks
,d Økafrdkjh lkoZtfud&dqath fØIVksflLVe Fkk
vkSj vk/kqfud fØIVksxzkQh dh uhao j[kus okyk fl)
gqvk [1]A ;g fo"ked ¼Asymmetric½ ,fUØI'ku dk
igyk okLrfod vuqç;ksxksa esa ls ,d FkkA RSA nks
dqaft;ksa ds tksM+s dk ç;ksx djrk gS% ,fUØI'ku ds
fy, lkoZtfud dqath rFkk fMfØI'ku ds fy, futh
dqathA bldh lqj{kk dk vk/kkj cM+s la;ksftr la[;kvksa
¼Composite Numbers½ ds xq.ku[kaMu dh x.kukRed
tfVyrk gS&,d ,slh leL;k ftls orZeku ikjaifjd
,Yxksfjn~eksa ds ek/;e ls i;kZIr cM+s la[;kvksa ds fy,
gy djuk O;kogkfjd :i ls vlaHko ekuk tkrk gSA
blh fo'ks"krk ds dkj.k RSA dk ç;ksx vkt dqath
fofue; ¼Key Exchange½] MsVk ,fUØI'ku vkSj
fMftVy gLrk{kjksa tSls {ks=ksa esa O;kid :i ls fd;k
tkrk gSA

,Yxksfjn~e eq[; :i ls e‚Mîwyj vadxf.kr
¼Modular Arithmetic½ vkSj vHkkT; la[;kvksa ds
xq.ku[kaMu ¼Prime Factorization½ ij vk/kkfjr gSA
,fUØI'ku vkSj fMfØI'ku dh çfØ;k e‚Mîwyj ?kkrkad
¼Modular Exponentiation½ }kjk laHko gksrh gS]

ftlls çs"kd vkSj çkIrdrkZ nksuksa dks igys ls dksbZ
xqIr dqath lk>k djus dh vko';drk ugha jgrhA
xfr'khyrk esa] RSA dbZ fØIVksxzkfQd çksVksd‚y
vkSj flLVe dk eq[; vk/kkj cu pqdk gSA

gkyk¡fd] tSls&tSls x.kukRed 'kfä ¼Compu-

tational Power½ c<+h gS] RSA ds çn'kZu&fo'ks"kdj
dqath fuekZ.k rFkk ,fUØI'ku@fMfØI'ku dh xfr&ij
ç'ufpà mBus yxs gSaA bl x.kukRed Hkkj dks de
djus ds fy,] fo'ks"k :i ls e‚Mîwyj xq.kk ¼Modular

Multiplication½ ds {ks= esa] fofHkUu vuqdwyu ¼Opti-

mizations½ çLrkfor fd, x, gSa [2]A blds ckotwn]
cM+s dqath vkdkjksa ds fy, RSA vc Hkh vR;f/kd
x.kukRed :i ls egaxk gS] tks mPp&FkzwiqV okys
okrkoj.k esa bldh n{krk dks çHkkfor dj ldrk gSA

blds vfrfjä] DokaVe daI;wfVax dh c<+rh
laHkkouk,¡ RSA dh lqj{kk ds fy, xaHkhj [krjk çLrqr
djrh gSa] D;ksafd 'k‚j dk ,Yxksfjn~e ¼Shor's Algo-

rithm½ cM+s iw.kkaZdksa dk xq.ku[kaMu cgqin le; ¼Poly-

nomial Time½ esa dj ldrk gS [3]A ;s pqukSfr;k¡ bl
rF; dks js[kkafdr djrh gSa fd RSA dh çklafxdrk
vkSj çn'kZu dks cuk, j[kus ds fy, fujarj fØIVksxzkfQd
vuqdwyuksa vkSj oSdfYid fof/k;ksa dh [kkst vko';d
gSA
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RSA ,fUØI'ku@fMfØI'ku esa e‚Mîwyj xq.kk
dk egRo

RSA ,Yxksfjn~e e‚Mîwyj xq.kk ij vR;f/kd
fuHkZj djrk gS] tks ,fUØI'ku vkSj fMfØI'ku nksuksa
çfØ;kvksa ds fy, vko';d gSA

RSA ,fUØI'ku ewy :i ls e‚Mîwyj ?kkrkad
dk ,d :i gS] ftlesa lans'k M dks fuEu lehdj.k
}kjk xqIr lans'k C esa ifjofrZr fd;k tkrk gS%

eC m mod n ] tgk¡ e lkoZtfud ?kkrkad
¼Public Exponent½ gS vkSj n e‚Mîwyl gS ¼nks cM+h
vHkkT; la[;kvksa dk xq.kuQy½A blh çdkj] fMfØI'ku
ds nkSjku] xqIr lans'k C dks futh dqath ?kkrkad d dk
mi;ksx djds iqu% ewy lans'k M esa ifjofrZr fd;k
tkrk gS%

dm C mod n [1].

RSA dh n{krk eq[; :i ls e‚Mîwyj xq.kk dh
xfr ij fuHkZj djrh gS] fo'ks"kdj cM+s dqath vkdkjksa
ds fy,A e‚Mîwyj ?kkrkad çk;% vusd e‚Mîwyj xq.kkvksa
dks lfEefyr djrk gS] vkSj tSls&tSls e‚Mîwyl n
dk vkdkj c<+rk gS] ;s fØ;k,¡ x.kukRed :i ls
vR;f/kd dfBu gksrh tkrh gSaA QyLo:i] e‚Mîwyj
xq.kk dh x.kukRed n{krk esa lq/kkj RSA ds çeq[k
vuqdwyu {ks=ksa esa ls ,d gS] fo'ks"kdj mPp&lqj{kk
vuqç;ksxksa ¼tSls 2048 fcV ;k mlls vf/kd dqath
vkdkj½ esaA e‚Mîwyj xq.kk dks rst djus ds fy,
fofHkUu fof/k;k¡ çLrkfor dh xbZ gSa] tSls e‚UVxksesjh
xq.ku rduhd ¼Montgomery Multiplication Tech-

nique½] tks e‚Mîwyj fjMD'ku ls lacaf/kr x.kukRed
ykxr dks de djrh gS [4]A bu vuqdwyuksa ds
ckotwn] e‚Mîwyj xq.kk dk vR;f/kd x.kukRed Hkkj
vHkh Hkh ,d c‚Vyusd cuk gqvk gS] fo'ks"kdj mu
vuqç;ksxksa esa tgk¡ okLrfod le; ¼Real–Time½ ;k
mPp xfr okyh fØIVksxzkfQd fØ;kvksa dh vko';drk
gksrh gSA

ikjaifjd fof/k;ksa esa x.kukRed vf/kHkkj dh
pqukSfr;k¡

ikjaifjd RSA ,Yxksfjn~e ds lkeus lcls
cM+h ck/kk cM+s dqath vkdkjksa dh mPp x.kukRed
ykxr gS] fo'ks"kdj e‚Mîwyj ?kkrkad dh fLFkfr esaA
,Yxksfjn~e dk cM+s iw.kkaZdksa dk xq.ku rFkk e‚Mîwyj
fjMD'ku ij vR;f/kd fuHkZj gksuk] tSls&tSls dqath
vkdkj c<+rk gS] mruk gh v{ke gks tkrk gSA bldk
ifj.kke vR;f/kd çkslsflax le; vkSj Le`fr mi;ksx
ds :i esa lkeus vkrk gS] tks lalk/ku&lhfer
okrkoj.k&tSls ,EcsMsM flLVe ;k lhfer x.kukRed
'kfä okys midj.kksa&ds fy, vR;f/kd dfBukbZ
mRiUu djrk gS [2]A

bu pqukSfr;ksa dks vkaf'kd :i ls de djus ds
fy, fofHkUu vuqdwyu rduhdsa fodflr dh xbZ gSa]
tSls Exponentiation by Squaring vkSj phuh 'ks"kQy
çes; ¼Chinese Remainder Theorem, CRT½] tks
vko';d xq.kuksa dh la[;k de djds e‚Mîwyj ?kkrkad
dh xfr esa lq/kkj dj ldrh gSa [5]A fQj Hkh] ;s
lq/kkj ewy :i ls e‚Mîwyj lafØ;kvksa dh tfVyrk
}kjk lhfer jgrs gSaA mPp Lrj dh lqj{kk dh c<+rh
ekax&tSls geyksa ds fo#) vf/kd çfrjks/kd {kerk
gsrq cM+s dqath vkdkj&bl leL;k dks vkSj xaHkhj cuk
nsrh gS] vkSj bl c<+rs x.kukRed cks> dks l¡Hkkyus ds
fy, vkSj vf/kd dq'ky fof/k;ksa dh vko';drk mRiUu
gksrh gSA

blds vfrfjä] tSls&tSls RSA dh x.kukRed
vko';drk,¡ c<+rh gSa] oSls&oSls mldh ÅtkZ [kir
vkSj foyac Hkh c<+rh gS] fo'ks"kdj okLrfod le;
¼Real–Time½ lapkj ifj–';ksa esaA gky ds o"kksaZ esa bu
leL;kvksa dks de djus ds fy, gkMZos;j Rojd vkSj
lekukarj çlaLdj.k –f"Vdks.kksa dk vUos"k.k fd;k
x;k gS] fdarq ;s lek/kku viuh tfVyrkvksa ds lkFk
vkrs gSa&tSls gkMZos;j ykxr esa òf) vkSj cM+s e‚Mîwyj
lafØ;kvksa dks lekukarj djus dh tfVyrk [6]A
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oSfnd xf.kr

oSfnd xf.kr] tks Hkkjr dh ,d çkphu xf.krh;
rduhdh ç.kkyh gS] ,sls fl)karksa ij vk/kkfjr gS tks
tfVy vadxf.krh; fØ;kvks a ds fy, dq'ky
leL;k&lek/kku fof/k;k¡ çnku djrh gSaA çfØ;k dks
NksVs vkSj ljy ?kVdks a es a foHkkftr djds]
Å/oZ&fr;ZDH;ke~ uked xq.ku lw= xq.kk ds fy, ,d
çHkkoh fof/k çLrqr djrk gS [7]A ;g lw= vko';d
x.kukRed fØ;kvksa dh la[;k dks de djrk gS]
ftlls fo'ks"kdj cM+s vadksa ds lkFk dk;Z djrs le;]
xq.kk vf/kd rhoz xfr ls fd;k tk ldrk gSA bl
fof/k us x.kukRed vuqdwyu esa egRoiw.kZ ykHk fl)
fd, gSa] fo'ks"k :i ls fMftVy flXuy çkslsflax vkSj
gkMZos;j fMtkbu tSls {ks=ksa esa [8]A

x.kukRed vuqdwyu ds lanHkZ esa] oSfnd
fof/k;k¡&tSls Å/oZ&fr;ZDH;ke~ dk mi;ksx rst iw.kkaZd
xq.ku vkSj e‚Mîwyj vadxf.kr ds fy, fd;k x;k gS]
tks RSA tSls fØIVksxzkfQd ,Yxksfjn~eksa ds fy,
dsaæh; egRo j[krs gSaA ;s fof/k;k¡ vko';d fØ;kvksa
dh la[;k dks de djus vkSj x.kukRed n{krk esa
lq/kkj djus dk ,d ek/;e çnku djrh gSa] fo'ks"kdj
mu ifjfLFkfr;ksa esa tgk¡ cM+s vadksa ds mPp&FkzwiqV
çlaLdj.k dh vko';drk gksrh gS [9]A

gkyk¡fd] oSfnd rduhdksa dk ç;ksx eSfVªDl
xq.ku vkSj flXuy çkslsflax tSls fof'k"V {ks=ksa esa
O;kid :i ls fd;k x;k gS] ijarq fØIVksxzkfQd
vuqdwyu esa mudk mi;ksx vHkh rd cM+s iSekus ij
vUosf"kr ugha fd;k x;k gSA

dk;Zç.kkyh

RSA ,Yxksfjn~e dk laf{kIr voyksdu

RSA ,Yxksfjn~e ,d yksdfç; fo"ked
fØIVksxzkfQd fof/k gS] tks nks dqaft;ksa dk mi;ksx
djrk gS% futh dqath & fMfØI'ku ds fy, lkoZtfud
dqath & ,fUØI'ku ds fy, bldh çfØ;k eq[;r% rhu
çeq[k pj.kksa esa foHkkftr gksrh gS%

1. dqath fuekZ.k

2. ,fUØI'ku

3. fMfØI'ku

dqath fuekZ.k

1. lcls igys nks cM+s vHkkT; la[;k,¡ p vkSj
q dk p;u djsaA

2. mudk xq.kuQy Kkr djsa%

n p q 

;g eku n lkoZtfud vkSj futh nksuksa dqaft;ksa
dk e‚Mîwyl gksxkA ,fUØI'ku dh 'kfä
eq[;r% n ds ifjek.k ¼Magnitude½ ij fuHkZj
djrh gSA

3. v‚;yj dk Vks'ksaV Qyu ¼Euler's Totient

Function½ dh x.kuk djsa%

(n) (p 1)(q 1)   

4. ,d ,fUØI'ku ?kkrkad e pqus a] rkfd%

1 e (n)   ] vkSj e rFkk (n)  ijLij vHkkT;

¼Coprime½ gksaA

5. fMfØI'ku ?kkrkad d dh x.kuk djsa] tks e dk

e‚Mîwyj O;qRØe gS (n)  ds e‚Mîwyks esaA

nwljs 'kCnksa esa%

e d 1mod (n)  

6. bl çdkj] lkoZtfud dqath public key¼e,

n½] futh dqath ¼d, n½-

,fUØI'ku%

tc nksuksa dqaft;k¡ ¼lkoZtfud vkSj futh½ mRiUu
gks tkrh gSa] rks RSA ,fUØI'ku dh çfØ;k bl çdkj
gksrh gS%

1. lans'k fu:i.k % lk/kkj.k ikB lans'k M dks
igys ,d iw.kkaZd m ds :i esa çLrqr fd;k
tkrk gS] tgk¡% o m n 
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2. ,fUØI'ku% lkoZtfud dqath ¼e, n½ dk
mi;ksx djds lkadsfrd ikB ¼Ciphertext½
C dh x.kuk bl lw= }kjk dh tkrh gS%

eC m mod n

çkIr fd;k x;k lkadsfrd ikB C vc lqjf{kr
:i ls lapkfjr ¼Transmit½ fd;k tk ldrk gSA

fMfØI'ku %

futh dqath ¼d, n½ dk mi;ksx djds ewy lans'k
dks iqu% çkIr fd;k tkrk gSA

1. çkIrdrkZ vius futh dqath d dk mi;ksx
djds lkadsfrd ikB C ls ewy lans'k m dh
x.kuk bl lw= }kjk djrk gS%

dm C mod n

2. fMfØIV fd;k x;k lans'k m iqu% vius ewy
lk/kkj.k ikB :i esa ifjofrZr fd;k tkrk
gSA

cM+s fefJr la[;kvksa dh x.kuk dh pqukSrh RSA

,Yxksfjn~e dh lqj{kk dk vk/kkj gSA ¼n, e½ fn, tkus
ij d dh x.kuk djuk vlaHko gS tc rd fd n dks
mlds vHkkT; xq.kdksa p vkSj q esa foHkkftr u fd;k
tk,A

cM+s dqath vkdkjksa ds fy, ;g xq.ku[kaMu ?kkrh;
le; ysrk gSA

vkj,l, ds lkFk Å/oZ&fr;ZDH;ke~ dk ,dhdj.k

oSfnd xf.kr dh ,d çeq[k rduhd
Å/oZ&fr;ZDH;ke~ lw= nks la[;kvksa ds dq'ky xq.ku
gsrq ç;qä gksrh gS] ftlesa Ø‚lokbt ¼vkM+k&frjNk½
xq.ku ykxw fd;k tkrk gSA bl fof/k esa vkaf'kd
xq.kuQyksa dh x.kuk lekukarj :i ls dh tkrh gS
vkSj rRi'pkr mUgsa tksM+dj vafre xq.kuQy çkIr
fd;k tkrk gSA

xq.ku dh vko';d pj.kksa dh la[;k dks ?kVkdj]
;g fof/k mu fØIVksxzkfQd ,Yxksfjn~El esa lapkyu
dh xfr c<+k ldrh gS ftuesa cM+s la[;kvksa dk xq.ku
vko';d gksrk gS] tSls fd RSA ,Yxksfjn~eA

Å/oZ&fr;ZDH;ke~ lw= dh O;k[;k%

Å/oZ&fr;ZDH;ke~ lw= dk ewy fl)kar fuEufyf[kr
pj.kksa ij vk/kkfjr gS%

1. vkM+k&frjNk xq.ku % nks la[;kvks a

1 2 na a ,a ,...,a  vkSj 1 2 nb b ,b ,...,b ] ds

fy,] xq.ku bl çdkj fd;k tkrk gS fd
nksuksa la[;kvksa ds vadksa dks tksM+k tkrk gS
vkSj mudk xq.ku fd;k tkrk gSA

2. dSjhvksoj çca/ku % tSls&tSls vkaf'kd
xq.kuQy ¼Partial Products½ dh x.kuk
gksrh gS] dksbZ Hkh vf/k'ks"k ¼Overflow½ vxys
mPp LFkku eku ¼Higher Place Value½ esa
tksM+k tkrk gSA

3. vafre ifj.kke dk fuekZ.k % vkaf'kd
xq.kuQy dh x.kuk dj mls tksM+us ds ckn]
ifj.kke dks iyVdj vafre xq.kuQy çkIr
fd;k tkrk gSA

bl fof/k dks vedic_multiply(a, b) Q+aD'ku esa
ykxw fd;k x;k gS] ftlesa%

 buiqV la[;kvksa a vkSj b dks igys iyVk
tkrk gSA

 vkM+k&frjNk xq.ku ykxw fd;k tkrk gS vkSj
dSjhvksoj dks laHkkyk tkrk gSA

 vafre xq.kuQy çkIr djus ds fy, ifj.kke
dks iqu% iyVk tkrk gSA
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,Yxksfjn~e 1 & Å/oZ&fr;ZDH;ke~ ¼UT½ cM+h la[;k xq.ku

Algorithm     A 0..n 1 ,B 0..m 1 ,BASIS 

let P[0..n m 1] 0  

carry 0

//ifj.kke esa vf/kdre n m  vad gks ldrs gSa( bls dkWye & nj & dkWye x.kuk djsa

for k from 0 to n m 2   do

S carry

//dkWye k ds fy, vkM+k & frjNk lap;u

i_min max(0,k (m 1))  

i_max min(k,n 1) 

imin ls imax rd djsa%

j k i 

S S A[i]* B[j] 

var

P[k] Smod BASIS

carry [S/ BASIS]

end for

P[n m 1] carry  

return Normalize (P)/vfxze 'kwU; (Leading Zeros) gVk,¡

dk;kZUo;u uksV~l%

 ;fn vki BASIS = 2^w ¼e.g., w¾32 ;k 64½ pqurs gSa] rks ;g e'khu oMZ vadxf.kr ds lkFk esy [kkrk
gS vkSj fdlh Hkh vk/kkj ls foHkktu dh egaxh x.kukvksa ls cpkrk gSA

 dsoy n'keyo çLrqfr ds fy, B¾10( [ksa( mPp çn'kZu dksM ds fy, oMZ&Lrjh; vk/kkj  B¾2^w

dk mi;ksx djuk csgrj gSA

,Yxksfjn~e 2  & UT-Multiply Mod M ¼e‚Mîwyj vadxf.kr ds fy,½

Algorithm UT-Multiply-Mod (A, B, M, BASIS)

// vko';drkuqlkj rst fjMD'ku ds fy, M' dks iwoZ&x.kuk fd;k tk ldrk gSA

P 0  // cM+h la[;k lafprdrkZ

carry 0
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k 0  ls len(A) len(B) 2   rd djsa%

S carry

i _min max(0,k (len(B) 1))  

i_max min(k,len(A) 1) 

for i from i_min  to i_max  do

j k i 

S S A[i]* B[j] 

var

// k vad fudkysa vkSj dSjh viMsV djsa

digit _ k Smod BASIS

carry [S/ BASIS]

// digit_k dks cM+s vad P esa fLFkfr k ij lfEefyr djsa

P P digit_k*(BAS k)IS^ 

if (k mod r 0)  then

// mnkgj.k ds fy,] r= oMZ vkdkj ;k NksVk fLFkjkad

P P mod M

var ;fn

var

^ (leP P c n(arry A) + l*(BA en(S )I )S B) -1 

return P mod M

RSA esa la'kks/ku%

ijaijkxr RSA esa dqath fuekZ.k çfØ;k nks vHkkT; la[;kvksa p vkSj q ds xq.ku ij vk/kkfjr gksrh gS] rkfd
N p q   vkSj v‚;yj dk VksfV,aV Qyu (N) (p 1)(q 1)    - dh x.kuk dh tk ldsA Å/oZ&fr;ZDH;ke~

fof/k ds ek/;e ls oSfnd xq.ku dks lfEefyr djds] bu xq.kuksa dk x.kukRed Hkkj de fd;k tkrk gS] fo'ks"k
:i ls cM+h la[;kvksa ds fy,A la'kksf/kr RSA dqath fuekZ.k pj.k bl çdkj gSa%

1. vHkkT; la[;k fuekZ.k% p vkSj q mRiUu djus ds fy, ekud fof/k;ksa dk mi;ksx fd;k tkrk gSA

2. oSfnd xq.ku% N p q   vkSj ((p 1) (q 1))    dh x.kuk vedic_multiply(a, b) Q+aD'ku dk

mi;ksx djds dh tkrh gSA ;g fof/k fo'ks"k :i ls cM+h p vkSj q ds fy, çfØ;k dks vf/kd dq'ky
cukrh gSA
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3. e‚Mîwyj vadxf.kr% RSA ,Yxksfjn~e dk 'ks"k Hkkx vifjofrZr jgrk gSA lkoZtfud ?kkrkad e bl
çdkj pquk tkrk gS fd gcd(e, (N)) 1  ] gksA futh ?kkrkad d e dk (N)  ds e‚Mîwyks esa O;qRØe

gksrk gSA

ijaijkxr xq.ku dks Å/oZ&fr;ZDH;ke~ vk/kkfjr xq.ku ls cnydj] RSA ,Yxksfjn~e dh n{krk fo'ks"k :i
ls cM+h dqath vkdkjksa ds fy, c<+ tkrh gSA ;g fof/k x.kukRed Hkkj dks dkQh de djrh gS] ftlls ,fUØI'ku
vkSj fMfØI'ku çfØ;k,¡ rst gksrh gSaA ;g vk/kqfud fØIVksxzkfQd vuqç;ksxksa esa vR;ar egRoiw.kZ gS] tgk¡ cM+s
MsVk o‚Y;we dks laHkkyuk vko';d gksrk gSA

,Yxksfjn~e 3 & UT xq.ku ds lkFk RSA dqath fuekZ.k

AlgorithmRSA KeyGen UT(k,BASIS) 

repeat

p Generate ProbablePrime(k / 2)

q Generate ProbablePrime(k/ 2),q p 

until p and q pass strong probable – prime tests

// N p*q via UT

N UT Multiply(p,q,BASIS) 

// phi (p 1) *(q 1) via UT  

p1 p 1 

q1 q 1 

phi UT Multiply(p1,q1,BASIS) 

//choose e

e 65537

if gcd(e,phi) 1  then

e FindSmallPublic Exponent CoprimeTo(phi)

end if

// ^{ 1}mo hd ie d p 

d Mod Inverse(e,phi)

return ((e, N),(d, N))
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,Yxksfjn~e 4 & RSA ,fUØI'ku (Square-an-MUltiply UT ds lkFk½

Algorithm RSA-Encrypt-UT(M,e, N,BASIS)

C 1

base M mod N

exp e

whileexp 0do

if (exp&1) 1then

C UT Multiply Mod(C,base,N,BASIS)  

end if

base UT Multiply 

    Mod(base,base, N,BASIS)

exp exp 1 

end while

return C

,Yxksfjn~e 5 & RSA fMfØI'ku ¼CRT oSdfYid½ UT ds lkFk

Algorithm RSA Decrypt UT(C,d, N,BASIS) 

M 1

base Cmod N

exp d

whileexp 0do

if (exp&1) 1then

M UT Multiply Mod(M,base, N,BASIS)  

end if

base UT Multiply 

           Mod(base,base, N,BASIS)

exp exp 1 

end while

return M
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rqyuk ds fy, esfVªDl

bl [kaM esa] ge mu iSjkehVlZ vkSj esfVªDl dks
ifjHkkf"kr djrs gSa tks ikjaifjd RSA vkSj oSfnd
RSA ,Yxksfjn~e nksuksa ds çn'kZu dk ewY;kadu djus
ds fy, mi;ksx fd, tkrs gSaA rqyuk ds fy,
fuEufyf[kr eq[; esfVªDl dk mi;ksx fd;k x;k gS%

1-  dqath fuekZ.k le; % ;g ekirk gS fd
lkoZtfud vkSj futh dqath cukus esa fdruk
le; yxrk gSA RSA&vk/kkfjr ,fUØI'ku
;kstukvksa esa ;g ,d egRoiw.kZ pj.k gSA
jh;y&Vkbe çn'kZu okyh ç.kkfy;ksa ds fy,
rst dqath fuekZ.k le; okaNuh; gSA bls
lsdaM esa ekik tkrk gS] vkSj de le;
vf/kd dq'ky dqath fuekZ.k dks n'kkZrk gSA

2- ,fUØI'ku le; % ;g esfVªd ml le; dks
dSIpj djrk gS tks MsVk dks lkoZtfud
dqath dk mi;ksx djds ,fUØIV djus esa
yxrk gSA pwafd ,fUØI'ku x.kukRed :i
ls Hkkjh gks ldrk gS] blfy, rst ,fUØI'ku
le; csgrj flLVe çn'kZu çnku djrk gS]
fo'ks"k :i ls cM+s MsVk lsV okys vuqç;ksxksa

ds fy,A

3- fMfØI'ku le; % ;g og le; gS tks MsVk
dks futh dqath dk mi;ksx djds fMfØIV
djus esa yxrk gSA ,fUØI'ku dh rjg]
fMfØI'ku Hkh ;g lqfuf'pr djus ds fy,
egRoiw.kZ gS fd laosnu'khy MsVk lqjf{kr
vkSj dq'kyrkiwoZd igq¡pk tk ldsA de
fMfØI'ku le; flLVe dh çfrfØ;k {kerk
dks csgrj cukrk gSA

4- fMfØI'ku lQyrk % ;g ljy :i ls ;g
bafxr djrk gS fd fMfØIV fd;k x;k MsVk
ewy IysuVsDLV ls esy [kkrk gS ;k ughaA
nksuksa RSA ,Yxksfjn~e ls mEehn dh tkrh
gS fd os lgh vkSj oS/k vkmViqV çnku djsaA

RSA dk ewY;kadu fofHkUu dqath vkdkjksa ¼1024]
2048] 4096] vkSj 8192 fcV~l½ ds lkFk fd;k x;kA
;g rqyuk ;g n'kkZus esa enn djrh gS fd çR;sd
,Yxksfjn~e fofHkUu ,fUØI'ku tfVyrkvksa ds rgr
dSlk çn'kZu djrk gSA bu iSjkehVlZ esa dqath fuekZ.k]
,fUØI'ku vkSj fMfØI'ku le; 'kkfey gSa] ftUgsa çR;sd
ekeys esa x.kuk djds ikjaifjd vkSj oSfnd RSA

fof/k;ksa dh x.kukRed n{krk dk vkdyu fd;k tkrk gSA

vxys [kaM esa] ge bu esfVªDl ds fy, çkIr ifj.kkeksa dk fo'ys"k.k djsaxsA

ifj.kke fo'ys"k.k

bl v/;;u esa] geus ikjaifjd RSA vkSj oSfnd RSA dh çHkko'khyrk dk ewY;kadu fd;k] ftlesa çeq[k
esfVªDl tSls dqath fuekZ.k] ,fUØI'ku vkSj fMfØI'ku ds fu"iknu le; dk mi;ksx fd;k x;kA

ifj.kke uhps nh xbZ rkfydk esa çLrqr fd, x, gSa] tks fofHkUu dqath vkdkjksa ¼1024] 2048] 4096 vkSj
8192 fcV~l½ ds lkFk dk;Z djrs le; bu nksuksa fof/k;ksa ds chp varj dks mtkxj djrs gSaA

rkfydk 1

dqath fuekZ.k çn'kZu

dqath vkdkj ikjaifjd RSA le; (s) oSfnd RSA le; (s) le; varj@lq/kkj (%) 
1024 0.0410 0.0589 43.44% 
2048 0.3845 0.5366 39.53% 
4096 7.9894 4.2354 -47.00% 
8192 73.4741 32.0741 -56.35% 
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fp=- 1-  dqath fuekZ.k çn'kZu dk xzkfQdy çfrfuf/kRo

dqath fuekZ.k%

 rkfydk 1 esa] 1024&fcV dqath ds fy,]
oSfnd RSA us ikjaifjd RSA dh rqyuk esa
43-44% vf/kd le; fy;k] tcfd
2048&fcV dqath ds fy, le; dk varj
39-53% FkkA

 gkykafd] cM+s dqath vkdkjksa ¼4096 vkSj 8192
fcV~l½ ds fy,] oSfnd RSA us dqath fuekZ.k
le; esa lq/kkj fn[kk;kA 4096&fcV dqath
ds fy, ;g 47% rst çn'kZu çnku djrk

rkfydk 2

,fUØI'ku çn'kZu

ikjaifjd RSA le; (s) ¼ikjaifjd RSA le;½ (s) le; varj (%) 
0.0030 0.0034 13.33% 
0.0270 0.0235 -12.96% 
0.1439 0.1200 -13.63% 
0.9994 0.8295 -17.00% 

,fUØI'ku çn'kZu

gS] vkSj 8192&fcV dqath ds fy, 56-35%

lq/kkj fn[kk;kA NksVs la[;kvksa ¼1024 vkSj
2048&fcV v‚ijsUM~l½ ds fy,] lsVvi
vksojgsM ¼tSls foHkktu] iqujkorhZ d‚y]
iqu% la;kstu] vfrfjä tksM+½ QkbZ xq.kk esa
cpk, x, le; ls vf/kd gksrk gSA ;g
n'kkZrk gS fd oSfnd RSA cM+s dqath vkdkjksa
ds fy, vf/kd mi;qä gS] laHkor% bldh
xq.ku rduhd dh mPp x.kukRed Hkkj ij
n{krk ds dkj.kA
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,fUØI'ku%

 tSlk fd rkfydk 2 esa fn[kk;k x;k gS]
1024&fcV dqath ds fy,] oSfnd RSA

ikjaifjd RSA dh rqyuk esa 13-33% /khek
FkkA ;g NksVs dqath vkdkjksa ds fy, oSfnd
xq.ku fof/k dh tfVyrk dks n'kkZrk gSA-

 2048&fcV dqath ij] oSfnd RSA us
ikjaifjd RSA dh rqyuk esa 12-96% rst
,fUØI'ku le; çnf'kZr fd;k] tks e/;e
vkdkj dh dqath ds fy, ,d Li"V ykHk dks
n'kkZrk gSA

rkfydk 3

fMfØI'ku çn'kZu

ikjaifjd RSA le; (s) oSfnd RSA le; (s) le; varj (%) 
0.0042 0.0041 -2.44% 
0.0200 0.0155 -22.50% 
0.1581 0.1205 -23.74% 
1.1670 0.8873 -23.97% 

 

fMfØI'ku%

tSlk fd rkfydk 3 esa fn[kk;k x;k gS]
fMfØI'ku çn'kZu ds ekeys esa] oSfnd RSA yxkrkj
ikjaifjd RSA ls csgrj çn'kZu djrk gS] vkSj lHkh
ijh{k.k fd, x, dqath vkdkjksa esa lq/kkj fn[kkrk gSA
1024&fcV dqath ij] oSfnd RSA 2-44% rst gSA
tSls&tSls dqath dk vkdkj c<+rk gS] fMfØI'ku
le; esa cpr vkSj Hkh vf/kd egRoiw.kZ gks tkrh gSA
2048&fcV dqath ds fy, lq/kkj% 22-50%] 4096&fcV
dqath ds fy, lq/kkj% 23-74%] 8192&fcV dqath ds
fy, lq/kkj% 23-97%

;s ifj.kke oSfnd RSA –f"Vdks.k dh {kerk dks
n'kkZrs gSa fd ;g fMfØI'ku çfØ;kvksa dks rst dj
ldrk gS] laHkor% e‚Mîwyj ?kkrkad pj.k esa cM+s la[;kvksa

dks dq'kyrkiwoZd laHkkyus dh otg lsA fo'ks"k :i ls
cM+s dqath vkdkjksa ds fy, ;g fMfØI'ku le; esa deh
egRoiw.kZ gS] tgk¡ ikjaifjd RSA vkerkSj ij c<+rh
x.kukRed tfVyrk ls çHkkfor gksrk gSA

;s fu"d"kZ ladsr nsrs gSa fd tcfd oSfnd RSA

ges'kk NksVs dqath vkdkjksa ij ikjaifjd RSA ls
csgrj ugha gks ldrk&fo'ks"kdj dqath fuekZ.k vkSj
,fUØI'ku ds fy,&fQj Hkh ;g fMfØI'ku vkSj
LdsysfcfyVh esa egRoiw.kZ ykHk çnku djrk gSA

blls oSfnd RSA mu vuqç;ksxksa ds fy,
vf/kd çHkkoh fodYi cu ldrk gS] tgk¡ fMfØI'ku
dh xfr egRoiw.kZ gS vkSj dqath vkdkj cM+s gSa] tSls
fd lqjf{kr lapkj ç.kkfy;k¡ vkSj Cy‚dpsu i;kZoj.kA
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fu"d"kZ vkSj Hkfo"; dk nk;jk

v/;;u ds fu"d"kZ fn[kkrs gSa fd ikjaifjd
RSA rduhd dh rqyuk esa] oSfnd vk/kkfjr RSA

x.kukRed n{krk vkSj le; tfVyrk esa egRoiw.kZ
ykHk çnku djrk gSA

eq[; fcanq%

1- oSfnd xq.ku rduhd dk mi;ksx djds]
fo'ks"k :i ls cM+s vHkkT; la[;kvksa ds fy,]
rst x.kuk laHko gksrh gSA

2- blls e‚Mîwyj ?kkrkad vkSj xq.ku ls tqM+k
lkekU; vksojgsM de gks tkrk gSA

3- lkFk gh] bl fof/k ls fØIVksxzkfQd lapkyu
dh lVhdrk vkSj 'kq)rk cuh jgrh gS] ftlls
la'kksf/kr ,Yxksfjn~e lqjf{kr jgrk gSA

Hkfo"; dk nk;jk

gkykafd orZeku 'kks/k oSfnd vk/kkfjr RSA dh
O;ogk;Zrk dks n'kkZrk gS] dqN {ks=ksa esa vkSj vuqla/kku
vko';d gS%

1- cM+s dqath vkdkjksa ds fy, vuqdwyu%

tSls&tSls RSA dqath dk vkdkj c<+rk gS]
x.kukRed ekax Hkh c<+rh gSA Hkfo"; esa
oSfnd RSA dks cM+s dqath vkdkjksa ds fy,
vkSj vf/kd dq'ky vkSj Ldsyscy cukus ij

dke fd;k tk ldrk gS blesa mUur xq.ku
,Yxksfjn~e dk ,dhdj.k fd;k tk ldrk
gS] rkfd le; tfVyrk vkSj x.kukRed
n{krk ds chp larqyu cuk jgsA

2- oSfnd fof/k;ks a ds fy, lekukarj
çlaLdj.k ds volj%

m/kZ~o&fr;ZdH;ka lw= dh varfuZfgr lajpuk
lekukarj çlaLdj.k dh laHkkouk lq>krh
gSA lekukarj rduhdksa dh tkap djus ls
RSA lapkyu vkSj Hkh rst gks ldrs gSa]
ftlls ;g cM+s MsVk vkSj okLrfod le;
vuqç;ksxksa ds fy, vf/kd mi;qä curk gSA

3- lqj{kk çHkko vkSj okLrfod MsVk ij
vkxs dk ijh{k.k%

gkykafd oSfnd vk/kkfjr RSA ,Yxksfjn~e
vk'kktud gS] bldh etcwrh fofHkUu geys
ds rjhdksa ds f[kykQ lqfuf'pr djus ds
fy, O;kid lqj{kk fo'ys"k.k vko';d gSA
Hkfo"; ds v/;;u esa okLrfod nqfu;k ds
MsVklsV~l ij dBksj ijh{k.k 'kkfey gksuk
pkfg,] rkfd ,Yxksfjn~e dk çn'kZu vkSj
lqj{kk O;kogkfjd ifj–';ksa esa ewY;kafdr dh
tk ldsA

Alphabetically sorted 
terminology in English 

o.kZekyk vuqØfer fganh 'kCnkoyh 

Asymmetric Encryption vlefer xqIrhdj.k 
Basis vk/kkj 
Carry ogu 

Ciphertext xqIrys[k 
Chinese Remainder Theorem (CRT) phuh 'ks"kQy izes; 

Composite Numbers la;qDr la[;k,¡ 
Computational Efficiency x.kukRed n{krk 
Computational Overhead x.kukRed vf/kHkkj 

Computational Power x.kukRed 'kfDr 
Coprime ijLij vHkkT; 

Cryptography fØIVksxzkQh 
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Decryption xksI; m)kVu 
Digital Signatures fMftVy gLrk{kj 

Encryption xqIrhdj.k 
Euler's Totient Function vkbyj VksfV,aV Qyu 

Exponentiation by Squaring oxZ.k }kjk ?kkrkadu 
Exponential Time ?kkrh; le; 

Factorization xq.ku[kaMu 
Fast Integer Multiplication rhoz iw.kk±d xq.ku 
Generate Probable Prime laHkkO; vHkkT; mRiUu djuk 

GCD (Greatest Common Divisor) egÙke lekiorZd 
Hardware Acceleration gkMZos;j Roj.k 

Key Exchange dqath vknku&iznku 
Key Generation dqath mRifÙk 

Latency foyac 
Leading Zeros vxzx 'kwU; 

Message Representation lans'k fu:i.k 
Modular Arithmetic izfr:id vadxf.kr 

Modular Exponentiation izfr:id ?kkrkadu 
Modular Inverse izfr:id O;qRØe 

Modular Multiplication izfr:id xq.ku 
Modulus vo'ks"kd 

Montgomery Multiplication ekWUVxksesjh xq.ku 
Overflow vfrizokg 

Parallel Processing lekarj izlaLdj.k 
Partial Products vkaf'kd xq.kuQy 

Plaintext ewyys[k 
Polynomial Time cgqin le; 

Prime Factorization vHkkT; xq.ku[kaMu 
Private Key futh dqath 

Public Key Cryptosystem lkoZtfud dqath dwVys[ku iz.kkyh 
Public Key lkoZtfud dqath 

Public Exponent lkoZtfud ?kkrkad 
Real-Time okLrfod le; 
Scalability foLrkfjrk 

Shor's Algorithm 'kksj dk ,Yxksfjn~e 
Square-and-Multiply oxZ.k&xq.ku 

Urdhva Tiryakbhyam Sutra Å/oZ&fr;ZXH;ke lw= 
Vedic Mathematics oSfnd xf.kr 
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lkjk a’k

mPp f'k{kk esa vaxzsth Hkk"kk f'k{k.k us fiNys nks n'kdksa esa oS'ohdj.k] rduhdh uokpkj vkSj f'k{kkfFkZ;ksa dh

fofo/krk ds dkj.k ,d cM+s çfreku ifjorZu dk vuqHko fd;k gSA ikjaifjd –f"Vdks.k tSls O;kdj.k&vuqokn

i)fr vkSj jVus dh i)fr çk;% Nk=ksa dh #fp vkdf"kZr djus esa vlQy jgrs gSa] ftlds ifj.kkeLo:i

lgHkkfxrk de gks tkrh gS vkSj laçs"k.kh; n{krk çHkkfor gksrh gSA ;g 'kks/ki= mu 'kS{kf.kd gLr{ksiksa dh

iM+rky djrk gS ftuesa Nk= lgHkkfxrk dks c<+kus ds fy, uokpkjiw.kZ f'k{k.k dk;Zç.kkfy;ksa dk ç;ksx fd;k

x;k gSA fo'ks"k :i ls dk;Z&vk/kkfjr Hkk"kk f'k{k.k] laçs"k.kh; Hkk"kk f'k{k.k] f¶yIM d{kk ] fefJr vf/kxe vkSj

rduhd&laof/kZr Hkk"kk f'k{k.k dh leh{kk dh xbZ gSA fo|eku lkfgR;] dsl LVMh vkSj d{kk&vk/kkfjr 'kks/k

ij vk/kkfjr ;g 'kks/k i= n'kkZrk gS fd ,sls gLr{ksi fdl çdkj çsj.kk] lfØ; vf/kxe vkSj Hkk"kk n{krk dks

çksRlkfgr djrs gSaA loksZÙke vf/kxe ifj.kkeksa ds fy, iwoZ&d{kk] d{kk ds nkSjku vkSj d{kk ds ckn dh

xfrfof/k;ksa dks ,dh—r djus gsrq ,d f=&Lrjh; <kapk çLrkfor fd;k x;k gSA v/;;u bl fu"d"kZ ij igq¡prk

gS fd 21oha lnh ds vaxzsth Hkk"kk f'k{kkfFkZ;ksa dh xfr'khy vko';drkvksa dks iwjk djus ds fy, j.kuhfrd

'kS{kf.kd uokpkj vfuok;Z gSA

Abstract

English Language Teaching (ELT) in higher education has undergone a significant paradigm shift
over the last two decades, driven by globalization, technological innovation and learner diversity. Traditional
approaches, such as the Grammar-Translation method and rote learning, often fail to capture students'
interest, resulting in lower engagement and compromised communicative proficiency.

This research paper explores pedagogical interventions that employ innovative teaching
methodologies to enhance student engagement. Specifically, it reviews Task-Based Language Teaching
(TBLT), Communicative Language Teaching (CLT), Flipped Classrooms, Blended Learning, and
Technology-Enhanced Language Learning (TELL).

Drawing upon existing literature, case studies and classroom-based research, this research
paper demonstrates how such interventions foster motivation, active learning, and language
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proficiency. A tri-level framework is proposed to integrate pre-class, in-class and post-class activities
for optimal learning outcomes. The study concludes that strategic pedagogical innovation is essential
to meet the dynamic needs of 21st-century English language learners.

eq[;'kCn% vaxzsth Hkk"kk f'k{k.k ¼ELT½] f'k{k.k&'kkL=h; gLr{ksi] vfHkuo f'k{k.kA

Key words: English Language Teaching (ELT), Pedagogical Interventions, Innovative Teaching.

ifjp;

oS'ohdj.k] varjjk"Vªh; lg;ksx vkSj fMftVy
lapkj ds foLrkj us vaxzsth Hkk"kk dks fo'o dh lk>k
Hkk"kk ds :i esa LFkkfir dj fn;k gSA blds dkj.k
mPp f'k{kk laLFkkuksa esa çHkkoh vaxzsth Hkk"kk f'k{k.k dh
ek¡x igys ls dgha vf/kd c<+ xbZ gSA fdUrq] okLrfodrk
;g gS fd dbZ fo'ofo|ky;ksa vkSj d‚ystksa esa fo|kFkhZ
vc Hkh ikjaifjd f'k{k.k rjhdksa dk lkeuk djrs gSa]
ftuesa O;kdj.k&vuqokn i)fr vkSj jVus dh çof̀Ùk
çeq[k gSaA bu i)fr;ksa ls fo|kfFkZ;ksa dk /;ku dsoy
ijh{kk esa vad çkIr djus rd lhfer jgrk gS vkSj
mUgsa okLrfod laçs"k.kkRed vH;kl dk volj ugha
fey ikrkA urhtru] Nk= Hkk"kk lh[kus esa #fp [kks
nsrs gSa vkSj mudh lgHkkfxrk U;wure gks tkrh gSA

,slh ifjfLFkfr esa vaxzsth Hkk"kk f'k{k.k ¼ELT½
dks uokpkjksa ds lgkjs iquxZfBr djus dh vko';drk
gSA f'k{k.k dk y{; dsoy Kku dk lapkj djuk ugha
gksuk pkfg,] cfYd fo|kfFkZ;ksa dks lfØ; :i ls
'kkfey djuk] mUgsa vkRefo'oklh cukuk vkSj
vkykspukRed fparu dh {kerk fodflr djuk Hkh
vko';d gSA 'kS{kf.kd gLr{ksi] vFkkZr f'k{k.k i)fr;ksa
esa fd, x, lqfu;ksftr ifjorZu] bl fn'kk esa egRoiw.kZ
Hkwfedk fuHkk ldrs gSaA ;g 'kks/ki= blh lanHkZ esa mu
uokpkjh j.kuhfr;ksa dh iM+rky djrk gS] ftuls
fo|kfFkZ;ksa dh lfØ; Hkkxhnkjh vkSj vf/kxe vuqHko
dks csgrj cuk;k tk ldrk gSA

lkfgR; leh{kk

fo}ku yacs le; ls vaxzsth Hkk"kk f'k{k.k ¼ELT½
dh fofHkUu i)fr;k s a dh çHkko'khyrk ij
fopkj&foe'kZ djrs jgs gSaA çeq[k i)fr;ksa dh leh{kk
uhps çLrqr gS%

vaxzsth Hkk"kk f'k{k.k ij oSf'od Lrj ij yacs
le; ls cgl gksrh jgh gSA ikjaifjd i)fr;k¡ tSls
O;kdj.k&vuqokn vkSj Jo.k&vuqdj.k i)fr] ;|fi
o"kksaZ ls ç;ksx esa jgh gSa] ijarq budh lcls cM+h
vkykspuk ;g jgh gS fd ;s fo|kfFkZ;ksa dks dsoy Hkk"kk
ds fu;e vkSj lajpuk fl[kkrh gSa] laoknkRed vH;kl
ughaA ifj.kkeLo:i fo|kFkhZ ijh{kk esa rks lQy gks
tkrs gSa] ysfdu okLrfod thou dh ifjfLFkfr;ksa esa
çHkkoh lapkj djus esa vleFkZ jgrs gSaA

blds foijhr] laç s"k.kh; Hkk"kk f'k{k.k
¼Communicative Language Teaching – CLT½ us
Hkk"kk f'k{k.k ds {ks= esa Økafr yk nhA ;g –f"Vdks.k
dsoy çokg ¼fluency½ ij gh ugha cfYd okLrfod
thou dh ifjfLFkfr;ksa esa Hkk"kk ç;ksx ij vk/kkfjr
gSA fyfVyoqM [4] us ;g rdZ fn;k fd CLT fo|kfFkZ;ksa
dk s çkekf.kd lkefxz;k s a vk Sj ifjfLFkfr&
vk/kkfjr laokn ds ek/;e ls vf/kd O;kogkfjd
vuqHko çnku djrk gSA

blh çdkj] dk;Z&vk/kkfjr Hkk"kk f'k{k.k ¼Task-
Based Language Teaching – TBLT½ us Hkh O;kid
yksdfç;rk çkIr dhA ,fyl [3] us ;g fl) fd;k
fd okLrfod thou ls tqM+s dk;Z tSls ifj;kstuk,¡]
leL;k&lek/kku vkSj lewg lg;ksx] fo|kfFkZ;ksa esa
Hkk"kk dk mi;ksx djus dh okLrfod {kerk fodflr
djrs gSaA

f¶yIM Dykl:e e‚My Hkh ,d egRoiw.kZ
uokpkj ds :i esa lkeus vk;kA cxZeSu ,oa vU; [1]
us n'kkZ;k fd tc fo|kFkhZ d{kk ls igys ohfM;ks
O; k[;ku ;k i< + k b Z  dh lkex z h  dk
v/;;u dj ysrs gSa] rks d{kk dk le; ppkZ] lg;ksx
vkSj leL;k&lek/kku tSls lfØ; dk;ksaZ ds fy,
miyC/k gks tkrk gSA bl çdkj fo|kfFkZ;ksa dh
lgHkkfxrk LokHkkfod :i ls c<+ tkrh gSA
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fefJr vf/kxe ¼Blended Learning½ ,d vkSj
i)fr gS] ftlesa ikjaifjd vkeus&lkeus f'k{k.k dks
fMftVy lk/kuksa ds lkFk tksM+k tkrk gSA xSjhlu ,oa
vU; [2] us bls mPp f'k{kk ds fy, mi;qä crkrs gq,
dgk fd ;g fo|kfFkZ;ksa dks O;fäxr vkSj yphyk
vf/kxe vuqHko çnku djrk gSA

çkS|ksfxdh&laof/kZr vf/kxe ¼Technology

Enhanced Learning½ us gky ds o"kksaZ esa ELT dks
iwjh rjg cny fn;k gSA eksckby ,sIl] xsfefQds'ku]
v‚uykbu fDot] opqZvy fj;fyVh vkSj vkfVZfQf'k;y
baVsfytsal vk/kkfjr midj.kksa us fo|kfFkZ;ksa dh
lgHkkfxrk vkSj çsj.kk dks u, Lrj rd igq¡pk fn;k
gSA ok"khZ;j [6] us bls Hkk"kk f'k{k.k dh Hkkoh fn'kk
crkrs gq, dgk fd rduhdh gLr{ksi fo|kfFkZ;ksa dh
fMftVy #fp;ksa vkSj lh[kus dh vko';drkvksa ds
chp lsrq dk dk;Z djrs gSaA

oSf'od Lrj ij Hkh ;gh çof̀Ùk fn[kkbZ nsrh gSA
;wjksi esa 2000 ds n'kd ls gh CLT vkSj TBLT dks
Hkk"kk uhfr;ksa esa 'kkfey dj fy;k x;k FkkA ogha
,f'k;kbZ ns'kksa] fo'ks"kdj phu] tkiku vkSj Hkkjr esa]
Mobile Assisted Language Learning ¼MALL½ us
fo|kfFkZ;ksa dks vf/kd yphyk vkSj vkd"kZd vf/kxe
vuqHko çnku fd;kA
v/;;u ds mís';

bl v/;;u dk eq[; mís'; vaxzsth Hkk"kk f'k{k.k
esa uokpkjh 'kS{kf.kd gLr{ksiksa dh çHkko'khyrk dk
ewY;kadu djuk gSA fo'ks"k :i ls ;g le>uk fd
fdl çdkj laçs"k.kh; Hkk"kk f'k{k.k] dk;Z&vk/kkfjr
vf/kxe] f¶yIM d{kk] fefJr vf/kxe vkSj rduhdh
gLr{ksi fo|kfFkZ;ksa dh lgHkkfxrk vkSj vf/kxe ifj.kkeksa
dks çHkkfor djrs gSaA lkFk gh] ;g v/;;u ;g Hkh
çLrkfor djrk gS fd mPp f'k{kk esa bu uokpkjksa ds
,dhdj.k gsrq fdl çdkj dk O;kogkfjd <kapk rS;kj
fd;k tk ldrk gSA
'kks/k i)fr

bl v/;;u es a xq.kkRed 'kk s/k i)fr
¼Qualitative Research Methodology½ dk mi;ksx
fd;k x;k] D;ksafd Hkk"kk f'k{k.k esa uokpkjksa dk ewY;kadu

dsoy la[;kRed vk¡dM+ksa ls ugha fd;k tk ldrkA
blds fy, vko';d gS fd fo|kfFkZ;ksa vkSj f'k{kdksa
ds vuqHkoksa dks xgjkbZ ls le>k tk,A v/;;u ds
varxZr fofHkUu fo'ofo|ky;ksa vkSj d‚ystksa esa ykxw
fd, x, laçs"k.kh; Hkk"kk f'k{k.k] dk;Z&vk/kkfjr
vf/kxe] f¶yIM Dykl:e] fefJr vf/kxe vkSj
rduhdh gLr{ksiksa dk rqyukRed fo'ys"k.k fd;k
x;kA

MsVk laxzg.k gsrq dbZ lk/kuksa dk mi;ksx fd;k
x;kA lcls igys] d{kk voyksdu ¼Classroom

Observation½ ds ek/;e ls ;g ns[kk x;k fd fo|kFkhZ
fdl çdkj vyx&vyx i)fr;ksa ij çfrfØ;k djrs
gSaA blds ckn] v/kZ&lajfpr lk{kkRdkj ¼Semi-

structured Interviews½ fy, x,] ftuesa fo|kfFkZ;ksa
vkSj f'k{kdksa ls muds vuqHko] pqukSfr;k¡ vkSj vis{kk,¡
tkuh xbZaA blds vfrfjä] ,d v‚uykbu ç'ukoyh
¼Online Questionnaire½ Hkh fo|kfFkZ;ksa dks nh xbZ]
ftlesa mudh lh[kus dh #fp] lgHkkfxrk vkSj
vkRefo'okl ij vk/kkfjr ç'u 'kkfey FksA

,df=r fd, x, MsVk dk fo'ys"k.k FkheSfVd
nf̀"Vdks.k ¼Thematic Analysis½ ds ek/;e ls fd;k
x;kA bl çfØ;k esa lcls igys çeq[k fo"k;ksa dh
igpku dh xbZ vkSj fQj ;g le>us dh dksf'k'k dh
xbZ fd fofHkUu f'k{k.k&i)fr;k¡ fo|kfFkZ;ksa dh çsj.kk]
lgHkkfxrk vkSj Hkk"kk n{krk dks fdl çdkj çHkkfor
djrh gSaA rqyukRed fo'ys"k.k ¼Comparative

Analysis½ }kjk ;g Hkh ns[kk x;k fd ikjaifjd
i)fr;ksa dh rqyuk esa uokpkjh gLr{ksi fdrus çHkkoh
fl) gq,A
fu"d"kZ vkSj ppkZ

v/;;u ds fu"d"kZ Li"V :i ls n'kkZrs gSa fd
uokpkjh f'k{k.k i)fr;k¡ fo|kfFkZ;ksa dh lgHkkfxrk
c<+kus esa vR;f/kd lgk;d gSaA laçs"k.kh; Hkk"kk f'k{k.k
¼CLT½ vkSj dk;Z&vk/kkfjr Hkk"kk f'k{k.k ¼TBLT½ us
fo|kfFkZ;ksa dks laoknkRed xfrfof/k;ksa esa lfØ; Hkkx
ysus ds fy, çsfjr fd;kA jksy&Iys] lewg ppkZ vkSj
fleqys'ku tSlh xfrfof/k;ksa us fo|kfFkZ;ksa dks Hkk"kk
ç;ksx dk okLrfod vuqHko çnku fd;k] ftlls
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mudh laçs"k.kh; n{krk esa mYys[kuh; lq/kkj ns[kk
x;kA

f¶yIM Dykl:e dk çHkko Hkh ldkjkRed jgkA
ftu fo|kfFkZ;ksa us d{kk ls igys v/;;u lkexzh
ns[kh ;k i<+h] os d{kk esa vf/kd lfØ; vkSj rS;kj
fn[kkbZ fn,A blls u dsoy mudh lgHkkfxrk c<+h
cfYd f'k{kdksa dks Hkh ppkZ vkSj leL;k&lek/kku ij
vf/kd /;ku dsafær djus dk volj feykA

fefJr vf/kxe ¼Blended Learning½ us fo|kfFkZ;ksa
dks Lok;Ùkrk çnku dhA v‚uykbu vkSj v‚Qykbu
nksuksa ek/;eksa dks feykdj fo|kfFkZ;ksa dks yphyk okrkoj.k
fn;k x;k] ftlesa os viuh xfr ls lh[k ldrs FksA
blls fo'ks"k :i ls mu fo|kfFkZ;ksa dks ykHk gqvk tks
ikjaifjd d{kkvksa esa ladksph jgrs FksA

çkS|ksfxdh&laof/kZr vf/kxe ¼TEL½ us fo|kfFkZ;ksa
dh #fp dks ubZ ÅtkZ nhA eksckby ,sIl vkSj
xsfefQds'ku xfrfof/k;ksa us 'kCnkoyh vf/kxzg.k vkSj
;kík'r esa lq/kkj fd;kA >kax [8] ds vuqlkj]
xsfefQds'ku us 'kCnkoyh Lej.k dks 35% rd c<+k;kA
blds vykok] vkfVZfQf'k;y baVsfytsal vk/kkfjr
ys[ku midj.kksa us fo|kfFkZ;ksa dks vkRe&laiknu vkSj
lVhdrk ij vf/kd /;ku nsus ds fy, çsfjr fd;kA

gkyk¡fd] v/;;u esa dbZ pqukSfr;k¡ Hkh lkeus
vkbZaA dqN f'k{kd uokpkjh f'k{k.k i)fr;ksa dks ykxw
djus ds fy, i;kZIr :i ls çf'kf{kr ugha FksA blds
vfrfjä] xzkeh.k {ks=ksa esa rduhdh midj.kksa vkSj
baVjusV dh deh ds dkj.k rduhd&laof/kZr vf/kxe
dks ykxw djuk dfBu lkfcr gqvkA fo|kfFkZ;ksa dh
vuqdwyu {kerk Hkh ,d cM+h pqukSrh jghA tks fo|kFkhZ
yacs le; ls ikjaifjd rjhdksa ds vknh Fks] mUgksaus
'kq#vkr esa cnyko dk fojks/k fd;kA
dsl LVMht

uokpkjh f'k{k.k i)fr;ksa ds çHkko dks csgrj
<ax ls le>us ds fy, dqN dsl LVMht ij fopkj
fd;k x;kA gfj;k.kk ds ,d fo'ofo|ky; esa vaxzsth
ys[ku dkS'ky dks lq/kkjus gsrq f¶yIM Dykl:e i)fr
viukbZ xbZA fo|kfFkZ;ksa dks d{kk ls igys ohfM;ks
O;k[;ku vkSj iBu lkexzh nh xbZ vkSj d{kk dk

le; lewgksa esa ys[ku vH;kl ds fy, ç;ksx fd;k
x;kA ifj.kkeLo:i] fo|kfFkZ;ksa dh ys[ku 'kq)rk
vkSj 'kCnkoyh ç;ksx esa mYys[kuh; lq/kkj ntZ fd;k
x;kA

iyoy ds ,d fo'ofo|ky; esa xsfefQds'ku
vk/kkfjr ,sIl dk ç;ksx fd;k x;kA fo|kfFkZ;ksa us
çfrLi/kkZRed [ksyksa vkSj fDot ds ek/;e ls 'kCnkoyh
lh[khA bl çfØ;k us fo|kfFkZ;ksa esa lh[kus dh #fp
vkSj çsj.kk dks nksxquk dj fn;kA dbZ fo|kfFkZ;ksa us
crk;k fd igys tgk¡ os 'kCnkoyh ;kn djus dks
uhjl dk;Z ekurs Fks] ogha xsfefQds'ku us bls euksjatd
vkSj jksekapd cuk fn;kA
pqukSfr;k¡

 f'k{kd dh rS;kjh ¼Teacher Prepared-

ness½% lHkh f'k{kd uokpkjh f'k{k.k&i)fr;ksa
dks ykxw djus ds fy, vko';d dkS'ky ls
lqlfTtr ugha gksrsA

 cqfu;knh <k¡ps dh deh ¼Infrastructure

Gaps½% rduhd rd lhfer igq¡p dk;kZUo;u
esa ck/kk Mky ldrh gSA

 fo|kfFkZ;ksa dh vuqdwyu {kerk ¼Student

Adaptability½% tks fo|kFkhZ ikjaifjd]
fuf"Ø; rjhdksa ds vH;Lr gSa] os çkjfEHkd
Lrj ij cnyko dk fojks/k dj ldrs gSaA

çLrkfor 'kS{kf.kd :ijs[kk
v/;;u ds vk/kkj ij vaxzsth Hkk"kk f'k{k.k ds

fy, ,d rhu&Lrjh; 'kS{kf.kd :ijs[kk çLrkfor dh
xbZ gSA blesa d{kk&iwoZ] d{kk&varj vkSj d{kk&i'pkr
xfrfof/k;k¡ 'kkfey gSaA

d{kk&iwoZ xfrfof/k;ksa esa fo|kfFkZ;ksa dks f¶yIM
Dykl:e ohfM;ks] 'kCnkoyh&fodkl ,sIl vkSj
iwoZ&iBu vlkbuesaV fn, tk,¡A blls os d{kk ds
fy, igys ls rS;kj gksdj vk,¡xsA d{kk&varj
xfrfof/k;ksa esa jksy&Iys] okn&fookn] lewg ifj;kstuk,¡
vkSj çkekf.kd lkefxz;ksa dk mi;ksx fd;k tk,A
blls d{kk dk okrkoj.k vf/kd laoknkRed vkSj
lg;ksxkRed cusxkA d{kk&i'pkr xfrfof/k;ksa esa
v‚uykbu ppkZ eap] vkRe&fo'ys"k.kkRed tuZy vkSj
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fMftVy ifj;kstuk,¡ 'kkfey gksaA blls fo|kfFkZ;ksa
dh lh[kus dh çfØ;k fujarj pyrh jgsxh vkSj os
vkRe&ewY;kadu Hkh dj ik,¡xsA
flQkfj'ksa vkSj uhfr&fufgrkFkZ

v/;;u ls Li"V gksrk gS fd vaxzsth Hkk"kk
f'k{k.k esa uokpkj dks lQy cukus ds fy, dbZ Lrjksa
ij lq/kkj dh vko';drk gSA lcls igys] f'k{kdksa ds
fy, fu;fer çf'k{k.k dk;ZØe vk;ksftr fd, tkus
pkfg,] rkfd os uokpkjh i)fr;ksa vkSj rduhdh
midj.kksa dk çHkkoh <ax ls mi;ksx dj ldsaA nwljs]
ikBîØe esa rduhd vkSj laoknkRed xfrfof/k;ksa dks
vkSipkfjd :i ls 'kkfey djuk vko';d gSA rhljs]
ewY;kadu i)fr esa Hkh ifjorZu gksuk pkfg,A ikjaifjd
ijh{kk&ç.kkyh vHkh Hkh O;kdj.k vkSj jVus ij dsafær
gS] tcfd okLrfod vko';drk ;g gS fd fo|kfFkZ;ksa
dh laçs"k.kh; n{krk vkSj leL;k&lek/kku {kerk dks
vk¡dk tk,A

uhfr&fufgrkFkZ dh –f"V ls ;g 'kks/ki= jk"Vªh;
f'k{kk uhfr 2020 ¼NEP 2020½ ds mís';ksa dks cy
çnku djrk gSA uhfr esa cgqHkkf"kdrk] fMftVy f'k{kk
vkSj laoknkRed vf/kxe dks çksRlkfgr fd;k x;k
gSA ;fn fo'ofo|ky; Lrj ij bl 'kks/ki= esa çLrkfor
:ijs[kk dks viuk;k tk, rks ;g fo|kfFkZ;ksa dh
oSf'od çfrLi/kkZRedrk vkSj jkstxkj voljksa dks
c<+kus esa lgk;d fl) gks ldrk gSA
Hkfo"; dh fn'kk

Hkfo"; ds 'kks/kksa dks bu i)fr;ksa ds nh?kZdkfyd
çHkkoksa ij dsafær gksuk pkfg,A fo'ks"k :i ls ;g
ns[kk tkuk pkfg, fd D;k rduhdh&laof/kZr
vf/kxe fo|kfFkZ;ksa dh Hkk"kk n{krk dks jkstxkj ds
voljksa esa cny ikrk gSA blds vykok] xzkeh.k vkSj
'kgjh lanHkksaZ esa bu j.kuhfr;ksa dh rqyuk djuk Hkh
mi;ksxh gksxkA vkfVZfQf'k;y baVsfytsal] opqZvy
fj;fyVh vkSj v‚xesaVsM fj;fyVh tSls u, rduhdh
midj.kksa dk Hkk"kk f'k{k.k ij D;k çHkko iM+rk gS]
bl ij Hkh xgu 'kks/k dh vko';drk gSA

fu"d"kZ
lexz :i ls] ;g v/;;u n'kkZrk gS fd vaxzsth

Hkk"kk f'k{k.k esa uokpkj dsoy ,d fodYi ugha cfYd
,d vko';drk gSA ikjaifjd i)fr;k¡ fo|kfFkZ;ksa
dks lhfer dj nsrh gSa] tcfd vk/kqfud –f"Vdks.k
mUgsa vkRefo'oklh] lg;ksxh vkSj oSf'od ukxfjd
cuus esa enn djrs gSaA laçs"k.kh; Hkk"kk f'k{k.k] dk;Z&
vk/kkfjr vf/kxe] f¶yIM Dykl:e vkSj fefJr
vf/kxe tSlh i)fr;k¡ fo|kfFkZ;ksa dks lfØ; vkSj
lkFkZd vuqHko çnku djrh gSaA gkykafd] buds lQy
dk;kZUo;u ds fy, f'k{kd&çf'k{k.k] laLFkkxr lg;ksx
vkSj uhfr leFkZu vR;ar vko';d gSA
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lkjk a’k

rduhdh f'k{kk esa] xf.kr mu çeq[k ikBîØeksa esa ls ,d gS tks uoksfnr rduhdh fo'ks"kKksa esa

leL;k&lek/kku] rkfdZd vkSj fo'ys"k.kkRed dkS'ky fodflr djus esa enn djrk gSA ,d etcwr xf.krh;

i`"BHkwfe u dsoy fofo/k dfj;j ds }kj [kksyrh gS] cfYd Nk=ksa dks mHkjrh gqbZ rduhdksa dks le>us esa Hkh

l{ke cukrh gSA bl 'kks/ki= esa] xf.kr ds ikBîØe vkSj eq[; 'kS{kf.kd dkS'kyksa ij ppkZ dh xbZ gS] ftlesa

vO;kogkfjd ikBîØe] vçHkkoh f'k{k.k i)fr;k¡] f'k{kdksa dh de ;ksX;rk vkSj xf.kr ds çfr Hk; vkSj fpark

dks c<+kus okys dbZ dkjd 'kkfey gSaA blds vykok] ys[kdksa us dk;kZUo;u esa dfe;ksa dh igpku dh gS vkSj

la;qä jk"Vª ds lrr fodkl y{;&4 ¼SDG&4½ ¼xq.koÙkkiw.kZ f'k{kk½ ¼Quality Education½ ds y{;ksa dks çkIr

djus ds fy, dqN uhfr;k¡ çLrkfor dh gSaA çLrkfor mik; fuf'pr :i ls Nk=ksa dh #fp dks c<+kok nsaxs

vkSj xf.kr esa n{krk c<+k,¡xs] lkFk gh xf.kr dh fpark dks de djsaxs vkSj rduhdh laLFkkuksa esa xq.koÙkkiw.kZ

xf.kr f'k{kk lqfuf'pr djsaxsA

Abstract

In Technical education, Mathematics is one of the key courses that helps develop problem-
solving, logical, and analytical skills among budding technocrats. A strong mathematical background
opens doors to diverse career opportunities, but also empowers students to grasp emerging
technologies. In this paper, the Mathematics curriculum and core pedagogical skills have been
discussed, including impractical curriculum, ineffective teaching methodologies, low competency of
teachers, and many such factors that contribute to Mathematics fear and anxiety. Moreover, authors
identified the implementation gaps and proposed certain policies to achieve the targets of SDG-4
(Quality Education) of the United Nations. The proposed measures will definitely cultivate the
interest of students and increase proficiency in Mathematics while reducing Mathematics anxiety
and ensuring quality Mathematics education in technical institutions.
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eq[;'kCn% xf.kr dh fpark] xq.koÙkkiw.kZ f'k{kk] xf.kr dk Mj] ,lMhth&4] ikBîØe fMtkbu

Key words: Mathematics anxiety, Quality Education, Mathematics fear, SDG-4, Curriculum
design.

fo"k; dks 'kq"d vkSj vewrZ ç—fr dk ekurs gSaA blds
dkj.k] os blesa viuh #fp [kks nsrs gSa vkSj dk;ZØe
dks lqpk: :i ls pykus ds fy, vko';d egRoiw.kZ
vo/kkj.kkvksa dks le>us esa vleFkZ gks tkrs gSaA bl
fpark dk ifj.kke ;g gS fd Nk= mPp f'k{kk dk
fodYi ugha pqurs] mUgsa vPNh IyslesaV ugha fey
ikrh] rFkk dbZ vU; ifjfLFkfr&vk/kkfjr dkj.k gksrs
gSaA blds vykok] os viuk vkRefo'okl [kks nsrs gSa
vkSj bls cks> le>us yxrs gSaA xf.kr egt ,d
v/;;u dh ;kstuk ugha gS( ;g uoksfnr VsDuksØsV~l
ds fy, viuh rduhdh lksp fodflr djus dk ,d
thou dkS'ky gS] vkSj ;g vkthou lh[kus dh Js.kh
esa vkrk gSA blfy,] lHkh dks xq.koÙkkiw.kZ f'k{kk
çnku djuk la;qä jk"Vª ds lrr fodkl y{;&4
¼SDG&4½ dk eq[; mís'; gS] ftls xf.kr esa xq.koÙkkiw.kZ
f'k{kk çnku fd, fcuk vkSj Nk=ksa ds eu ls xf.kr ds
Mj dks nwj fd, fcuk gkfly ugha fd;k tk ldrkA
xq.koÙkkiw.kZ f'k{kk esa bl çfrLi/khZ nqfu;k esa cus jgus
ds fy, lHkh ds fy, lk{kjrk vkSj la[;kRedrk
'kkfey gSA SDG&4¼[1]½ ds 10 y{; gSa] vkSj çR;sd
y{; dh dqN fo'ks"krk,a gSa ftuds }kjk y{; çkIr
fd;k tk ldrk gSA bu y{;ksa esa ls ,d y{;
rduhdh f'k{kk dk;ZØeksa esa Hkkxhnkjh ls lacaf/kr gS]
rFkk rhu y{; eksVs rkSj ij SDG&4 ds y{; dks
çkIr djus ds fy, xf.kr f'k{kk dh vko';drk dks
bafxr djrs gSaA lrr fodkl y{;& 4¼SDG&4½ dk
mís'; f'k{kk dks vkthou lh[kus ds :i esa c<+kok
nsuk gS] fcuk fdlh HksnHkko dsA eksVs rkSj ij] blus
O;kolkf;d ;k rduhdh Lrj ij f'k{kk ds ,d
fuf'pr n{krk Lrj ij xf.kr lfgr lk{kjrk vkSj
la[;kRedrk ds egRo ij tksj fn;kA bl 'kks/k i=
esa rduhdh laLFkkuksa ds fo|kfFkZ;ksa esa xf.kr dh fpark
dks nwj djus ds fy, xf.kr ikBîØe i<+kus dh dqN
uhfr;ka çLrkfor dh xbZ gSaA

ifjp;

xf.krh; leL;kvksa dks gy djrs le; Nk=ksa esa
xf.kr dh fpark O;kIr jgrh gS] ftldk udkjkRed
çHkko iM+ ldrk gSA ;g ,d fujarj Hk; gS tks
xf.krh; vo/kkj.kkvksa dks lhfer dj nsrk gS] ftlls
os foKku vkSj çkS|ksfxdh dh leL;kvksa dks gy djus
ls drjkrs gSaA xf.kr lHkh foKkuksa dh jkuh gS tks
egRoiw.kZ dkS'ky fodflr djrh gS] ftlesa la[;kRed
dkS'ky] leL;k&lek/kku dkS'ky] fu.kZ; ysus dk dkS'ky
vkSj rkfdZd rdZ dkS'ky 'kkfey gSa tks okLrfod
nqfu;k dh leL;kvksa dks gy djus ds fy, vko';d
gSaA

blfy,] xf.kr dh etcwr uhao u dsoy
fofo/k O;olk;ksa ds voljksa ds }kj [kksyrh gS] cfYd
Nk=ksa dks nqfu;k dks le>us vkSj mlls tqM+us rFkk
rduhdh v/;;u ds fofHkUu {ks=ksa esa ekxZ ç'kLr djus
esa Hkh l{ke cukrh gSA xf.kr dks dyk vkSj foKku
nksuksa ds :i esa ns[kk tk ldrk gS] tks lS)kafrd
v/;;u ds lkFk&lkFk O;kogkfjd Kku dk vk/kkj
Hkh curk gSA xf.krh; vo/kkj.kkvksa ds Bksl Kku ds
fcuk rduhdh f'k{kk dks vklkuh ls ugha le>k tk
ldrkA

O;ogkj esa] ;g ns[kk x;k gS fd rduhdh laLFkkuksa
esa Nk=ksa ds fy, xf.kr fpark dk dkj.k cu ldrk gS]
rFkk muds eu esa ,d vyx –f"Vdks.k çLrqr dj
ldrk gSA bl çdkj dk joS;k dbZ dkj.kksa ls fodflr
gksrk gS] tSls fd cqfu;knh vo/kkj.kkvksa dh deh]
ikBîØe esa vuqç;ksx&vk/kkfjr vo/kkj.kkvksa dh deh]
f'k{k.k&vf/kxe f'k{kk'kkL= vkfnA uoksfnr VsDuksØsV~l
dks xf.kr ikBîØe i<+kus ds ihNs mís'; leL;k&
lek/kku dkS'ky] fo'ys"k.kkRed dkS'ky] fu.kZ; ysus
ds dkS'ky] rkfdZd rdZ vkfn fodflr djuk gS]
ftUgsa okLrfod thou dh fLFkfr;ksa esa ykxw fd;k tk
ldsA ysfdu okLrfod dgkuh vyx gSA Nk= bl
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lkfgR; dh leh{kk

,,lbZvkj ¼ASER½] 2023¼[2]½ ds vuqlkj]
fiNys 5 o"kksaZ dh rqyuk esa ekewyh of̀) ds ckotwn]
Hkkjr ds xzkeh.k {ks=ksa esa 4% ls Hkh de ;qokvksa us
vkSipkfjd O;kolkf;d ;k rduhdh çf'k{k.k çkIr
fd;k gSA Hkkjr vHkh Hkh teZuh] tkiku] nf{k.k dksfj;k
vkfn ns'kksa ls ihNs gS] tgka 75% ls vf/kd vkcknh
us vkSipkfjd O;kolkf;d vkSj rduhdh f'k{kk çkIr
dh gS [3]] tks ,d xaHkhj ekeyk gS] D;ksafd O;kolkf;d
v/;;u jkstxkj lqfuf'pr djus ds fy, ,d egRoiw.kZ
igyw gSA caly ,oa vU; [4] }kjk fd, x, v/;;uksa
ds ifj.kke ls irk pyk fd fMftVy lk{kjrk esa
Ldwyh Nk=ksa dk çn'kZu Øe'k% 21.11%] 20.93%]
7.22%] 6.30%] 11.30%] 10.56%] 4.81% vkSj
7.78% gS] tks ̂vPNk*] ̂cgqr vPNk*] ̂mR—"V*] ̂Bhd*]
^cqfu;knh*] ^[kjkc*] ^cgqr [kjkc* vkSj ^csgn [kjkc*
gSA v/;;uksa ls irk pyk gS fd fdlh Hkh Nk= us
fMftVy lk{kjrk dkS'ky esa vlk/kkj.k çn'kZu ugha
fd;kA mPp f'k{kk esa bu Nk=ksa ds çn'kZu dh dYiuk
dhft,] vkSj rduhdh i{k ij] cqfu;knh Kku dh
deh ds dkj.k muesa ls vf/kdka'k dh #fp de gks
tkrh gSA blfy,] gekjs ;qokvksa dks fMftVy :i ls
lk{kj cukus dh vR;ar vko';drk gS rkfd os mHkjrh
gqbZ rduhdksa dks lh[kus ds nkSjku vkus okyh pqukSfr;ksa
dk lkeuk dj ldsaA xf.kr ds xgu Kku ds fcuk]
rduhdh f'k{kk esa ,d dne Hkh vkxs c<+uk laHko ugha
gksxkA

NEP&2020 vkSj SDG&4 ds y{;ksa dks çkIr
djus ds fy,] LukrdksÙkj dk;ZØeksa esa de ukekadu
njksa ds dkj.kksa dh igpku djuk vkSj 'kS{kf.kd ikBîØe
vkSj f'k{k.k&vf/kxe f'k{kk'kkL= dh leh{kk djrs gq,
jkstxkj vkSj leL;k&lek/kku {kerk esa lq/kkj djuk
vko';d gS A

¼GEM&2024 fjiksVZ [5]] 'kekZ [6]½ ds vuqlkj]
oSf'od Lrj ij] fofHkUu vkfFkZd ì"BHkwfe okys dbZ
Ldwy tkus okys cPpksa esa vko';d dkS'ky lh[kus esa
varj gksrk gSA ;g cqfu;knh <k¡ps dh deh] vçf'kf{kr

f'k{kdksa] fdlh fo'ks"k fo"k; esa O;fäxr #fp dh
deh] fdlh fo'ks"k fo"k; dks le>us esa ?kcjkgV vkfn
ds dkj.k gks ldrk gSA ;s dkjd fdlh fo'ks"k fo"k;
esa i<+kbZ NksM+us okyksa dh la[;k esa o`f) dks çHkkfor
djrs gSaA xf.kr ,d ,slk fo"k; gS ftlesa Nk=ksa esa
?kcjkgV vkSj ,d dfBu çdkj dk Mj gksrk gS ftls
ifjHkkf"kr ugha fd;k tk ldrkA

¼SDG&2023 ¼fo'ks"k laLdj.k½ fjiksVZ [7]] vjksM+k
,oa vU; [8]½ ds vuqlkj] oSf'od Lrj ij 300 fefy;u
Ld wy tku s o ky s N k=k s a  e s a  c q fu;knh
la[;kRedrk@lk{kjrk dkS'ky dk vHkko gS] vkSj 6
ns'kksa esa ls dsoy 1 ns'k us lkoZHkkSfed ek/;fed
fo|ky; iwjk djus dk y{; gkfly fd;k gS] tks
fpark dk ,d xaHkhj fo"k; gSA bl ekeys dks vkxs
c<+kus ds fy,] Hkkjr ljdkj us 21oha lnh dh t:jrksa
ds lkFk f'k{kk ç.kkyh esa lq/kkj ykus ds fy, fofHkUu
igy 'kq: dha] ftuesa fuiq.k¼NIPUN½ Hkkjr]
NEP&2020] fMftVy bafM;k vkfn 'kkfey gSa] vkSj
xq.koÙkkiw.kZ f'k{kk dks c<+kok nsus ds fy, dbZ vU;
igy Hkh 'kkfey gSaA bu ;kstukvksa dks 'kq: djus dk
mís'; ikBîØe] f'k{k.k i)fr vkSj ewY;kadu esa
lq/kkj djrs gq, xf.kr esa oSpkfjd le> vkSj
leL;k&lek/kku dkS'ky dks c<+kuk gSA le>]
vuqHkokRed vf/kxe] cgqHkk"kkokn dks çksRlkfgr djus
vkSj fo"k; p;u esa yphysiu ij vf/kd tksj fn;k
tk,xk] ftlls Nk=ksa dh #fp c<+sxh vkSj Ldwyksa esa
mudh #fp c<+sxhA

jk"Vªh; miyfC/k losZ{k.k ¼NAS½ 2021[9] ds
Ldksj dkMZ ds vuqlkj] xf.kr dk jk"Vªh; vkSlr Ldksj
500 esa ls 220 gS] tks lHkh fo"k;ksa esa lcls de gSA
blls irk pyrk gS fd Nk=ksa dks xf.kr esa pqukSfr;ksa
dk lkeuk djuk iM+ jgk gS vkSj os viuh vkxs dh
i<+kbZ esa xf.kr NksM+ ldrs gSaA laHkor%] os rduhdh
dk;ZØeksa dk fodYi ugha pqusaxsA

Mksaxjs [10] }kjk fd, x, v/;;uksa ls ladsr
feyrk gS fd 2011&12 esa] Hkkjr us çkFkfed f'k{kk
ij ldy ?kjsyw mRikn ¼GDP½ ¼jkT; vkSj dsaæ la;qä½
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dk 1-75% [kpZ fd;k] tcfd futh O;; ldy
?kjsyw mRikn ¼GDP½ dk 0-71% Fkk] ysfdu futh ds
lh[kus ds ifj.kke ljdkjh dh rqyuk esa vf/kd gSaA

gSuheSu [11-12] ds vuqlkj] bl çfrLi/khZ nqfu;k
esa] vkthou lh[kuk lHkh ds fy, ,d ije vko';drk
gSA lk{kjrk vkSj vadxf.kr dks vk/kkjHkwr dkS'ky
ekuk tkrk gS tks cqfu;knh f'k{kk dk ewy gSaA rduhdh
f'k{kk esa] vadxf.kr rduhdh vo/kkj.kkvksa dks le>us
dk ,dek= dkjd gS vkSj lHkh lacaf/kr {ks=ksa ds fy,
thou js[kk gSA

uoksfnr VsDuksØsV~l ds fy, thoui;ZUr lh[kus
dk dkS'ky ds :i esa xf.kr

eksVs rkSj ij] vkthou f'k{kk dks lHkh vk;q oxZ
ds yksxksa ds fy,] fcuk fdlh HksnHkko ds] lh[kus dh
xfrfof/k;ksa ds ,dhdj.k ds :i esa ifjHkkf"kr fd;k
tkrk gSA ;gk¡] thou ds lanHkksaZ ¼?kj ij] Ldwy esa]
dk;ZLFky ij] leqnk; esa] vkfn½ dks vkSipkfjd vkSj
vukSipkfjd nksuksa ek/;eksa ls lacksf/kr fd;k tkrk gS
¼UIL [13-14]½A vkthou lh[kus ds dkS'ky dks
fodflr djus dh vo/kkj.kk SDG&4 ds varxZr
vkrh gSA

SDG&4 dk mís'; lHkh dks lexz vkSj vkthou
lh[kus ds –f"Vdks.k ls xq.koÙkkiw.kZ f'k{kk çnku djus
ds volj lqfuf'pr djuk gSA ,slk ekuk tkrk gS fd
lk{kjrk vkSj vadxf.kr esa n{krk dbZ thou dkS'kyksa
dks tUe nsrh gSA bl 'kks/k i= esa] ge la[;kRed
dkS'ky] fo'ks"k :i ls mHkjrs VsDuksØsV~l ds fy,
vko';d xf.krh; dkS'ky ds egRo dh [kkst dj jgs
gSa] tks bl çfrLi/khZ nqfu;k esa ,d vkthou dkS'ky
ds :i esa vko';d gSA blfy,] ,sls <k¡ps] midj.k
vkSj i)fr;k¡ viukuk t:jh gS tks Nk=ksa esa xf.krh;
dkS'ky fodflr djsaA xf.kr dks loksZÙke ;ksX;rk ds
:i esa of.kZr fd;k x;k gS tks leL;k lek/kku]
fu.kZ; ysus] x.kuk vkfn lfgr fofHkUu dkS'ky fodflr
dj ldrk gSA rduhdh laLFkkuksa ds Nk=ksa esa xf.kr
dk dkS'ky mUgsa rduhdh {ks= ds dk;ZØeksa ds vuqdwy
cukrk gSA

;g ns[kk x;k gS fd vf/kdka'k Nk=ksa esa xf.kr
ds çfr ?kcjkgV gksrh gS] ftlds dkj.k os mPp f'k{kk
ds fy, xf.kr&jfgr dk;ZØeksa dk p;u djrs gSaA
blls fo"k; dh mudh le> vkSj fo"k;oLrq ds chp
vkthou varjky iSnk gks tkrk gSA ,slh fLFkfr;k¡ dbZ
dkj.kksa ls mRiUu gksrh gSa] tSls vuqi;qä f'k{k.k
i)fr] vuqi;qä f'k{k.k e‚Mîwy] lkfFk;ksa dk ncko]
vkSj dbZ vU; laHkkfor dkj.kA bl i= ds vxys
Hkkx esa xf.kr f'k{kk ds fy, dqN uhfr;ka çLrkfor
dh xbZ gSa] tks rduhdh laLFkkuksa ds Nk=ksa ds fy, bl
fo"k; dks lkFkZd cukrh gSaA

rduhdh laLFkkuksa ds Nk=ksa dks xf.kr ikBîØe
i<+kus ds fy, çLrkfor uhfr;k¡

Nk=ksa dh xf.kr esa #fp [kRe gks tkrh gS vkSj
muesa ,d çdkj dk Hk; fodflr gks tkrk gS ftls
os 'kCnksa esa c;ka ugha dj ikrsA mUgsa yxrk gS fd
xf.kr mudk lcls cM+k nksLr ugha] cfYd nq'eu gSA
,sls Hk; ds dkjdksa ls cpus ds fy,] fp=& 1 esa nh
xbZ fuEufyf[kr uhfr;k¡ rduhdh laLFkkuksa ds Nk=ksa
esa xf.kr dh fpark dks nwj djus vkSj lh[kus dh çof̀Ùk
fodflr djus esa enn djrh gSa%

fp= 1% xf.kr ikBîØe i<+kus ds fy,
çLrkfor :ijs[kk

ikBîØe esa lq/kkj

xf.kr dk ikBîØe vf/kd vuqç;ksx&vk/kkfjr
vkSj çklafxd gksuk pkfg,A Nk= viuh vko';drkvksa
vkSj bPNkvksa ds vuqlkj blds mi;ksx vkSj laca/k
LFkkfir dj ldsaA fo"k;ksa dks fo"k;&{ks= ds vuqlkj
vuqdwfyr fd;k tkuk pkfg, rkfd mudh ç;ksT;rk
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Li"V gks vkSj ,d mfpr laca/k fodflr gksA xf.kr
fo"k;ksa ds fcanqvksa dks okLrfod leL;kvksa ls tksM+us
ds fy, ikBîØe esa okLrfod nqfu;k dh leL;kvksa
dks 'kkfey fd;k tkuk pkfg,A

f'k{kd çf'k{k.k

 ladk; lnL;ksa ds 'kS{kf.kd dkS'ky dks fu[kkjus
vkSj Nk=ksa ds lkFk csgrj tqM+ko ds fy, fu;fer
ladk; fodkl dk;ZØe ¼FDP½ vk;ksftr fd, tkus
pkfg,A ladk; çf'k{k.k] ladk; lnL;ksa dks ikBîØe
dh fo"k;oLrq] dk;Zç.kkyh] u, vuqç;ksxksa vkSj Nk=ksa
ds fy, ikBîØe dh vko';drk ds ckjs esa v|ru
cukrk gSA

ijh{kk iSVuZ esa lq/kkj

orZeku ijh{kk ç.kkyh Nk=ksa ds eu esa ruko vkSj
fpark iSnk djrh gSA ijh{kk i)fr esa Nk=ksa dh le>
ds Lrj dk ewY;kadu vkSj lh[kus ds rjhdksa esa vkus
okyh leL;kvksa dk funku fd;k tkuk pkfg,A xf.kr
tSls fo"k;ksa esa bl çdkj ds lq/kkj dh vR;ar
vko';drk gSA Nk=ksa esa fpark de djus ds fy,
;ksxkRed ewY;kadu ds LFkku ij ,d jpukRed
ewY;kadu 'kq: fd;k tkuk pkfg,A blds vykok]
ewY;kadu fujarj vkSj O;kid gksuk pkfg,] tks lq/kkj
ds {ks= ij dsafær gksA

xq#&f'k"; f'k{k.k lewg dk xBu

bl çdkj dk f'k{k.k lg;ksxkRed ç—fr dk
gksrk gS vkSj ;g ,d çdkj dk lgdehZ lewg f'k{k.k
gksrk gSA xf.kr fo"k; esa] leL;k&lek/kku l=ksa vkSj
'kadk l=ksa esa bl çdkj dk f'k{k.k vko';d gksrk gS]
tks fcuk fdlh f>>d ds 'kadkvksa dk lek/kku djrk
gS vkSj mudh #fp dks c<+krk gSA lk>k vuqHkoksa ls
çkIr Kku ,d le`) vkSj mRlkgtud f'k{k.k
okrkoj.k LFkkfir djrk gSA vkerkSj ij] fo"k; esa
lgk;rk vkSj ekxZn'kZu çnku djus vkSj Nk=ksa ds
vf/kxe Lrj dks c<+kus ds fy, 3 ls 4 çf'k{kqvksa ij
,d laj{kd fu;qä fd;k tkrk gSA ;g vkRefo'okl
c<+kus vkSj vko';d dkS'ky fodflr djus ds fy,
O;fäxr f'k{k.k dk volj çnku djrk gSA

Nk=&dsafær f'k{k.k

xf.kr dh f'k{k.k i)fr dks f'k{kd &dsafær
gksus ds ctk; Nk=&dsafær gksuk pkfg,A rduhdh
laLFkkuksa esa] çR;sd O;k[;ku ç'u vkSj vo/kkj.kk ds
ihNs dh dgkuh ls 'kq: gksrk gS] tks bls lkFkZd vkSj
jkspd cukrk gSA Nk=ksa dks fn;k x;k dk;Z ,slk gks
ldrk gS] ftles Lora= mÙkj nsus dh lEHkkouk gks]
D;ksafd ;g çfrHkkfx;ksa dks leL;k ij Lora= :i ls
fopkj djus vkSj xgu f'k{k.k ds u, volj çnku
djus rFkk okLrfod thou dh fLFkfr;ksa ls laca/k
tksM+us dk volj çnku djrk gSA

leL;k&vk/kkfjr f'k{kk

leL;k&vk/kkfjr f'k{k.k ¼PBL½ uoksfnr
VsDuksØsV~l esa leL;k&lek/kku dkS'ky fodflr djrk
gSA çR;sd leL;k dks NksVs&NksVs Øfed pj.kksa esa
foHkkftr fd;k tkrk gSA os okLrfod nqfu;k dh
leL;kvksa dks gy djus ds pj.kksa ij vf/kd /;ku nsrs
gSa] ftlls mUgsa nSfud thou dh leL;kvksa esa ykxw
djus ds fy, vko';d dkS'ky çkIr djus esa enn
feyrh gSA blds vykok] bl çdkj dk f'k{k.k xf.kr
esa layXurk dh laLÑfr fodflr djrk gS vkSj xf.kr
ds çfr Hk; dks de djrk gSA bl çdkj dk f'k{k.k
f'k{kkFkhZ&dsafær vkSj Lo&xfr'khy ç—fr dk gksrk
gSA

f¶yi ¼Flip½&d{kk }kjk lh[kus dk rjhdk

rduhdh f'k{kk esa] okLrfod thou dh
ifjfLFkfr;ksa dk lkeuk djus ds fy, 'kks/k dh
vR;f/kd vko';drk gksrh gSA bl f'k{k.k i)fr esa]
Nk=ksa dks vius lkfFk;ksa ds chp vo/kkj.kkvksa dks
i<+kus dk volj feysxk] ftlls mUgsa vo/kkj.kkvksa
dks le>kus] leL;kvksa dks gy djus vkSj ppkZvksa dk
usr̀Ro djus ds dkS'ky fodflr djus dk volj
feysxk] ftlls lfØ; Hkkxhnkjh vkSj lgikBh
vf/kxe dks c<+kok feysxkA fo"k;&oLrq dk xgu
v/;;u djds] uok s fnr rduhdh fo'k s "kK
vkRefo'okl dk fuekZ.k djrs gSa vkSj xf.krh; fopkjksa
dh xgjh le> fodflr djrs gSaA ;g lg;ksxkRed
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vf/kxe dks Hkh çksRlkfgr djrk gS vkSj vlQyrk
ds Hk; dks de djrk gS] D;ksafd Nk= de vkSipkfjd]
vf/kd laoknkRed okrkoj.k esa ,d&nwljs dk leFkZu
djrs gSaA ifj.kkeLo:i] xf.kr vf/kd lqyHk vkSj
euksjatd cu tkrk gS] ftlls Nk=ksa dh f'k{kk tkjh
j[kus dh çsj.kk c<+rh gS vkSj xf.kr dh fpark de
gksrh gSA

çLrkfor uhfr;k¡ fuf'pr :i ls xf.kr dh
fpark dks nwj djrh gSa vkSj f'k{kd&Nk= ds chp
ldkjkRed laca/k cukus esa enn djrh gSaA Nk=ksa vkSj
f'k{kdksa ds chp LoLFk vkSj ldkjkRed laca/k d{kk esa
vkSj fo"k; ds lkFk ,d tqM+ko dh Hkkouk iSnk djrs
gSaA ;g Nk= vkSj fo"k; ds chp ,d O;fäxr tqM+ko
fodflr djrk gS vkSj Nk= dh Hkkxhnkjh dks çHkkfor
djrk gS] ftlls dbZ ldkjkRed f'k{k.k vuqHko
tqM+rs gSaA blfy,] xf.kr dk Mj rduhdh ikBîØe
u pquus dk ,d çeq[k dkj.k cu tkrk gS] tks lrr
fodkl y{; 4 ¼SDG&4½ dh çeq[k i`"BHkwfe gSA ;s
flQkfj'ksa fuf'pr :i ls xq.koÙkkiw.kZ f'k{kk] fo'ks"k
:i ls xf.kr f'k{kk] esa O;kIr dfe;ksa dks nwj djrh gSa
vkSj lrr fodkl y{;&4¼SDG&4½ ds y{;ksa dks
çkIr djus esa lgk;d gSaA

fu"d"kZ

,slk dgk tkrk gS fd xf.kr dh vo/kkj.kkvksa
dh le> dh deh Nk=ksa dks rduhdh ikBîØe pquus
ls grksRlkfgr djrh gS vkSj blfy, rduhdh f'k{kk
esa Mª‚ivkmV nj c<+ tkrh gSA blfy,] bl leL;k
ds lek/kku ds fy, rRdky /;ku nsus dh vko';drk
gS vkSj ,d ,slk <kapk fodflr fd;k tkuk pkfg,
tks Nk=ksa esa vkthou lh[kus ds dkS'ky ds :i esa
xf.kr dkS'ky fodflr djsA fiNys [kaM esa] xf.kr
ikBîØeksa dks i<+kus ds fy, dqN flQkfj'ksa çLrkfor
dh xbZ gSa tks Nk=ksa vkSj laLFkkuksa ds Nk=ksa dks
ekxZn'kZu djus vkSj xf.kr esa mudh #fp fodflr
djus esa enn djrh gSaA ifj.kkeLo:i] ,lMhth&4
ds dbZ y{; gkfly fd, x, gSa] ftldk mís';
lekos'kh vkSj leku xq.koÙkkiw.kZ f'k{kk lqfuf'pr djuk

vkSj lHkh ds fy, vkthou lh[kus ds voljksa dks
c<+kok nsuk gSA ;g y{; jkstxkjijdrk ds fy,
O;kolkf;d vkSj rduhdh f'k{kk ds egRo ij tksj
nsrk gS] ftldk mís'; vkthou dkS'ky dks U;wure
n{krk Lrj rd c<+kuk gSA xf.kr dks lHkh ds fy,
fo"k;&vuqdwy cukuk xq.koÙkkiw.kZ f'k{kk ds fe'ku dks
çkIr djus vkSj vPNs jkstxkj ds volj çkIr djus
ds fy, rduhdh vkSj O;kolkf;d ikBîØeksa esa
Nk=ksa ds ukekadu vkSj #fp dks c<+kus esa enn djrk
gSA
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lkjk a’k

ekuotfur xfrfof/k;ksa vkSj tyok;q ifjorZu'khyrk ds dkj.k 'kgjh ty fudk; fujarj [krjs dk

lkeuk dj jgs gSaA fgek;rlkxj >hy] tks dHkh gSnjkckn ds fy, is;ty dk ,d çeq[k lzksr Fkh] fiNys

dqN n'kdksa ls bl >hy esa LFkkfud vkSj lkef;d :i ls i;kZIr ifjorZu gq, gSaA bl v/;;u ¼2010&2024½

esa >hy dh xfr'khyrk] Hkwfe mi;ksx@Hkwfe vkoj.k ¼LULC½ esa ifjorZu] o"kkZ dh ifjorZu'khyrk vkSj 'kgjh

foLrkj dk fo'ys"k.k djus ds fy, cgq&dkfyd mixzg MsVk vkSj thvkbZ,l dk mi;ksx fd;k x;k gSA

ifj.kkeksa ls Kkr gksrk gS fd vfu;af=r 'kgjh fodkl] tyxzg.k {ks= esa ouLifr dh deh vkSj ekulwuh o"kkZ

esa fuEurk ds dkj.k >hy ds {ks=Qy esa 37% dh deh vkbZ gSA ;g v/;;u >hy ds lrr laj{k.k ds fy,

,dh—r tylaHkj çca/ku] l[r cQj tksu fofu;eu vkSj nwjLFk fuxjkuh dks egRo nsrk gSA

Abstract

Urban waterbodies are under increasing threat due to anthropogenic activities and climate
variability. Himayatsagar Lake, once a major drinking water source for Hyderabad, has experienced
substantial spatial and temporal changes over recent decades. This study (2010-2024) employs
multi-temporal satellite data and GIS to analyze lake dynamics, land use/land cover (LULC) changes,
rainfall variability, and urban expansion. Results indicate a 37% reduction in lake area, influenced by
unregulated urban growth, reduced catchment vegetation, and decreased monsoon rainfall. The
study emphasizes integrated watershed management, strict buffer zone regulation, and remote
monitoring for sustainable lake conservation.

eq[;'kCn% fgek;rlkxj] LFkkfud&lkef;d fo'ys"k.k] fjeksV lsaflax] thvkbZ,l] ty fudk; xfr'khyrk]
Hkwfe mi;ksx ifjorZu] 'kgjhdj.k

Key words: Himayatsagar, spatial temporal analysis, remote sensing, GIS, waterbody dynamics,
land use change, urbanization
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ifjp;

'kgjh ,oa  ifjuxjh; ¼v/kZ&'kgjh½ ifjos'k esa
ty fudk; egRoiw.kZ ikfjfLFkfrd] tyoSKkfud vkSj
lkekftd&vkfFkZd –f"V ls egRoiw.kZ dk;Z djrs gSaA
Hkkjr ds lanHkZ esa] fgek;rlkxj vkSj mLekulkxj
tSlh >hysa ,sfrgkfld :i ls gSnjkckn tSls 'kgjksa ds
fy, is;ty] ck<+ fu;a=.k vkSj Hkwty iquHkZj.k dk
lzksr jgh gSaA ;|fi] rhoz 'kgjh foLrkj ,oa tyok;q
ifjorZu ds dkj.k bu lalk/kuksa esa egRoiw.kZ ifjorZu
gq, gSaA

1927 esa ,fl unh ¼ewlh dh ,d lgk;d unh½
ij fufeZr fgek;rlkxj >hy ds HkkSxksfyd foLrkj
vkSj ikfjfLFkfrd fLFkfr esa mYys[kuh; ifjorZu gq,
gSaA o"kksaZ ls] tula[;k ncko] voS/k fuekZ.k vkSj ekulwu
ds cnyrs iSVuZ us blds tyxzg.k {ks= dh xfr'khyrk
esa ifjorZu gq, gSaA bl v/;;u esa fjeksV lsaflax vkSj
thvkbZ,l çkS|ksfxdh dk mi;ksx djds 2010 ls
2024 rd fgek;rlkxj ds HkkSxksfyd vkSj lkef;d
ifjorZuksa dk ifj{k.k fd;k x;k gS] bldk mís'; bu
ifjorZuksa dks çHkkfor djus okys ekuotfur vkSj
çk—frd dkjdksa ls tksM+uk gSA

lkfgR; leh{kk

dbZ v/;;u 'kgjh ty fudk;k s a  e s a
LFkkfud&dkfyd ifjorZuksa dk ewY;kadu djus esa
nwjlaosnh ¼Remote Sensing½ vkSj GIS rduhdksa dh
çHkko'khyrk dks çnf'kZr dj pqds gSaA

feJk vkSj ukxjktu [1] us bl ckr ij çdk'k
Mkyk gS fd dSls vfu;ksftr 'kgjhdj.k Hkkjrh;
'kgjksa esa >hyksa dh vk—fr foKku vkSj ty foKku
O;oLFkk dks egRoiw.kZ :i ls cny nsrk gSA i‚y vkSj
Msdk [2] us 'kgjh >hyksa ds fldqM+us dh ek=k
fu/kkZfjr djus ds fy, cgq&lkef;d ySaMlSV MsVk dk
lQyrkiwoZd mi;ksx fd;k vkSj tyxzg.k {ks=ksa esa
Hkwfe mi;ksx ifjorZu dh Hkwfedk ij tksj fn;k gSA
lgkuk ,oa vU; [6] vkSj dqekj ,oa vU; [7] ds
v/;;uksa esa crk;k x;k gS fd ouLifr vkoj.k esa
deh vkSj vHks| lrgksa ds foLrkj ls viokg] volknu

vkSj ty fudk; dk {kj.k rst gksrk gSA tyok;q&çsfjr
çHkkoksa] fo'ks"k :i ls o"kkZ dh ifjorZu'khyrk dks Hkh
v/kZ&'kq"d {ks=ksa esa tyk'k; HkaMkj.k xfr'khyrk dks
çHkkfor djus okys egRoiw.kZ dkjdksa ds :i esa igpkuk
x;k gS ¼vkbZ,eMh] 2024( ?kks"k ,oa vU;] [8]½A ;|fi
;s v/;;u ewY;oku var–Zf"V çnku djrs gSa] ysfdu
vf/kdka'k ;k rks nh?kZdkfyd {ks=h; vkdyu ;k
vYidkfyd 'kgj&Lrjh; fo'ys"k.k ij /;ku dsafær
djrs gSa] ftuesa vDlj ty foKku] tyok;q vkSj
uhfr&laca/kh dkjdksa dk ,dh—r ewY;kadu ugha gksrk
gSA

Kku varj

Hkkjr esa 'kgjh >hyksa ds {kj.k ij O;kid 'kks/k
ds ckotwn] fgek;rlkxj >hy tSls çeq[k is;ty
tyk'k;ksa ds fy, mPp&fjt‚Y;w'ku mixzg MsVk]
Hkwfe mi;ksx@Hkwfe vkoj.k xfr'khyrk] o"kkZ
ifjorZu'khyrk vkSj uhfrxr çHkkoksa dks feykdj
fd, x, ,dh—r LFkkfud&dkfyd ewY;kadu ij
lhfer v/;;u gh gq, gSaA blds vfrfjä] 2010 ds
ckn ds mu fo'ys"k.kksa dh Hkh deh gS ftuesa orZeku
ds 'kgjh foLrkj vkSj fu;ked ifjorZuksa ¼tSls fd
ljdkjh vkns'k 111 dk fujlu½ dks 'kkfey fd;k
x;k gSA ;g v/;;u fgek;rlkxj >hy dk 2010 ls
2024 rd dk O;kid cgq&dkjd ewY;kadu çnku
djds bl varj dks nwj djrk gS] ftlesa LFkkfud
ladqpu dks ekuotfur nckoks a vkSj tyok;q
ifjorZu'khyrk ls tksM+dj lk{;&vk/kkfjr 'kgjh
ty çca/ku dk leFkZu fd;k tkrk gSA

v/;;u {ks=

fgek;rlkxj >hy Hkkjr ds rsyaxkuk jkT; esa
gSnjkckn 'kgj dh lhekar {ks= esa fLFkr gS ¼v{kka'k%
17.35º N] ns'kkarj% 78.38º E½A vf/kdre ty
HkaMkj.k {kerk ds le; ;g >hy yxHkx 20 oxZ
fdyksehVj {ks= esa QSyh gksrh gSA ;g >hy gSnjkckn
egkuxj {ks= ds fy, çeq[k is;ty lzksr ds :i esa
dk;Z dj pqdh gSA
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;g >hy v/kZ&'kq"d {ks= esa fLFkr gS] tgk¡
m".kdfVca/kh; vknZz vkSj 'kq"d tyok;q ikbZ tkrh
gS vkSj ;gk¡ vkSlr okf"kZd o"kkZ yxHkx 750&800
feeh gksrh gS] tks vf/kdrj nf{k.k&if'pe ekulwu
ds nkSjku gksrh gSA

vkadM+s ,oa dk;Zç.kkyh

MsVk lzksr

 mixzg fp=.k (Satellite Imagery):

Resource sat 2 A (2024)

 Vksiks'khV~l vkSj losZ{k.k ekufp=% Hkkjrh;
losZ{k.k foHkkx ¼SOI½ & ¼ekiu vuqikr
1:25,000½

 o"kkZ MsVk% Hkkjr ekSle foKku foHkkx ¼IMD½

 tux.kuk ,oa 'kgjh fodkl MsVk: uxj ,oa
xzke fu;kstu funs'kky; ¼DTCP½] rsyaxkuk

fp= 1& fgek;rlkxj tyk'k; esa LFkkfud ,oa dkfyd ifjorZuksa dk vkdyu

dk;Zç.kkyh

mix zg M sVk dk i wo Z&l alk / ku
¼Preprocessing½%

 jsfM;ksesfVªd vkSj T;ksesfVªd lq/kkj

 Mhvks,l fof/k dk mi;ksx djds
ok;qeaMyh; lq/kkj

Hkwfe mi;ksx @ Hkwfe vkoj.k ¼LULC½
oxhZdj.k%

 lqijokbTM DykflfQds'ku ¼Supervised

Classification½ vf/kdre laHkkO;rk
,Yxksfjne ¼Maximum Likelihood

Algorithm½ dk mi;ksx djds
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 lR;kiu ¼Accuracy Assessment½ &
xzkmaM VªqFk MsVk vkSj xwxy vFkZ ds ek/;e
ls ,d oxhZdj.k ;kstuk NRSC ds
oxhZdj.k ds vk/kkj ij LFkkuh;
ifjfLFkfr;ksa ds vuqlkj rS;kj dh xbZA
blesa fuEufyf[kr Jsf.k;ka 'kkfey Fkha%

1- ty fudk; ¼Water Bodies½

2- —f"k Hkwfe ¼Agricultural Land½

3- ou@ouLifr ¼Forest/Vegetation½

4- fufeZr {ks= ¼Built-up Land½

5- ijrh@c atj H k w fe ¼Barren/

Wasteland½

 çR;sd LULC oxZ ds fy, çf'k{k.k uewus
¼Training Samples½ eSnkuh losZ{k.k
fcanqvksa] Google Earth lanHkZ] rFkk Q‚Yl
dyj daiksftV~l ¼FCC½ dh –';
O;k[;k ds ek/;e ls pqus x,A

 çR;sd oxZ ds fy, #fp {ks=ksa ¼ROIs½
dks fMftVkbt fd;k x;k rkfd muds
LisDVªy flXuspj rS;kj fd, tk ldsaA

 eSfDlee ykbdfygqM DykflQk;j
¼MLC½ dks viuk;k x;k D;ksafd ;g
LisDVªy MsVk ds lkekU; forj.k ¼Normal

Distribution½ dks ekurk gS vkSj lVhd
ifj.kke çnku djrk gSA

 mixzg fp= ds çR;sd fiDlsy dks ml
oxZ esa oxhZ—r fd;k x;k ftldh LisDVªy
laHkkouk vf/kdre FkhA

 fQYVfjax% iF̀kd fiDlsy dks gVkus vkSj
ekufp= dh iBuh;rk c<+kus ds fy,
est‚fjVh fQYVj ¼Majority Filter½ ykxw
fd;k x;kA

 eftaZx ¼,dhdj.k½% xyr oxhZ—r fd,
x, NksVs oxksaZ dks mi;qä çeq[k oxksaZ ds
lkFk feyk fn;k x;kA

dkfyd fo'ys"k.k

 {ks=Qy vuqeku ¼Area Estimation½ vkSj
vksojys rqyuk ¼Overlay Comparison½
ds ek/;e ls fofHkUu o"kksaZ esa >hy {ks= esa
gq, ifjorZuksa dk fo'ys"k.k fd;k x;kA

çHkkodkjh dkjdks a dk vkdyu
¼Influencing Factors Assessment½%

 cQj tksu fo'ys"k.k ¼Buffer Zone

Analysis½% >hy ds pkjksa vksj 'kgjh
foLrkj dh fn'kk vkSj xfr dk vkdyuA

 dSpesaV {ks= esa LULC ifjorZu% Hkwfe
mi;ksx@vkoj.k esa gq, cnykoksa dk >hy
dh ikfjfLFkfrdh vkSj tyxzg.k {kerk
ij çHkko dk ewY;kaduA

ifj.kke vkSj ppkZ

 o"kkZ çòfÙk;ksa ¼Rainfall Trends½ ds lkFk
lglaca/k ¼Correlation½ dk fo'ys"k.k
fd;k x;kA

fgek;rlkxj ty fudk; esa LFkkfud
ifjorZu

>hy ds {ks=Qy esa fujarj deh ns[kh xbZ gS%

 2024% yxHkx 9-2 oxZ fdyksehVj] tks
vc eq[; :i ls —f"k Hkwfe esa ifjofrZr
gks pqdk gSA

Hkwfe mi;ksx @ Hkw&vkoj.k ifjorZu

5 fdeh ds cQj {ks= ds Hkhrj fufeZr {ks=
vkSj catj Hkwfe esa egRoiw.kZ of̀) ns[kh
xbZ%

 fufeZr {ks= 8% ¼2010½ ls c<+dj 26%

¼2024½ gks x;k gSA

 —f"k Hkwfe esa 17% dh deh vkbZ gSA

 dSpesaV {ks= esa ouLifr vkoj.k 12%

de gks x;k gSA
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fp= 2& v/;;u {ks= dk mixzg fp= n'kkZrs gq,

Hkwfe mi;ksx oxZ {ks= ¼gsDVs;j ;k 
oxZ bdkbZ esa½ 

—f"k Hkwfe & Qly Hkwfe ¼2 ekSle esa Qly½ 1942-90 

—f"k Hkwfe & Qly Hkwfe ¼[kjhQ Qly½ 1408-65 

—f"k Hkwfe & catj Hkwfe 2007-57 

—f"k Hkwfe & IykaVs’ku 191-00 

xzkeh.k fufeZr {ks= 591-58 

ou & >kM+h okyk ou 352-29 

catj Hkwfe & [kqyk >kM+h {ks= 1395-46 

ty fudk; & tyk’k;@VSad & ekSleh 1806-53 

ty fudk; & unh@ukyk & xSj&LFkk;h 92-18 

o"kkZ esa ifjorZu'khyrk

o"kkZ MsVk ls irk pyrk gS fd 2005 ds
ckn o"kkZ ds iSVuZ esa vfLFkjrk vkbZ gS]
ftlesa vkSlr ekulwuh o"kkZ esa yxHkx
9% dh deh gqbZ gS] ftlls tyk'k; esa
ty çokg çHkkfor gqvk gSA

'kgjhdj.k ncko

>hy ds vklikl 'kgjh fodkl us igys
GO 111 vkns'k ds rgr LFkkfir
uks&MsoyiesaV tksu ds fu;eksa dk mYya?ku
fd;k gS] tks vc fujLr gks pqdk gSA bl
mYya?ku ds dkj.k >hy ds {ks= esa
vfrØe.k c<+k gS rFkk lhost tyk'k;
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esa lh/ks çokfgr gks jgk gS] ftlls ty
xq.koÙkk vkSj ikfjfLFkfrdh; fLFkfr ij
udkjkRed çHkko iM+ jgk gSA

laHkkfor vuqç;ksx

bl v/;;u ds fu"d"kksaZ ds dbZ O;kogkfjd vkSj
uhfrxr vuqç;ksx gSaA fgek;rlkxj >hy dk
LFkkfud&dkfyd ewY;kadu ty QSyko {ks=] Hkwfe
mi;ksx@Hkwfe vkoj.k iSVuZ vkSj cQj tksu dh v[kaMrk
esa ifjorZu dh fuxjkuh ds fy, ,d oSKkfud vk/kkj
çnku djrk gSA ifj.kke ty lalk/ku çca/kdksa dks
tyk'k; HkaMkj.k xfr'khyrk dk ewY;kadu djus vkSj
vfrØe.k rFkk Hkwfe mi;ksx ifjorZu ds çfr
laosnu'khy {ks=ksa dh igpku djus esa lgk;rk dj
ldrs gSaA Hkwfe mi;ksx] Hkwfe vkoj.k vkSj cQj tksu
fo'ys"k.k 'kgjh vkSj {ks=h; fu;kstu ds fy,] fo'ks"k
:i ls egRoiw.kZ is;ty lzksrksa ds vklikl fodkl
xfrfof/k;ksa dks fofu;fer djus esa ewY;oku tkudkjh
çnku djrs gSaA

bl v/;;u esa çnf'kZr fjeksV lsaflax vkSj
thvkbZ,l rduhdksa ds ,dhdj.k dks ljdkjh ,tsafl;ka
'kgjh tyk'k;ksa vkSj vknZzHkwfe dh fu;fer fuxjkuh
ds fy, viuk ldrh gSaA ifj.kke fu;ked
vf/kdkfj;ksa dks Hkwfe mi;ksx fu;eksa vkSj i;kZoj.kh;
fn'kkfunsZ'kksa] ftuesa cQj tksu laj{k.k mik; Hkh 'kkfey
gSa] blds vuqikyu dk vkdyu djus esa lgk;rk dj
ldrs gSaA blds vfrfjä] mRiUu LFkkfud tkudkjh
viokg iSVuZ] ryNV çokg vkSj tyk'k; fLFkjrk dks
çHkkfor djus okys Hkwfe mi;ksx ifjorZuksa dh igpku
djds tyxzg.k {ks= Lrj ds çca/ku esa lgk;rk dj
ldrh gSA ;g v/;;u ,d gLrkarj.kh; i)frxr
<kapk Hkh çnku djrk gS ftls leku nckoksa dk lkeuk
dj jgs vU; 'kgjh vkSj v/kZ&'kgjh ty fudk;ksa ij
ykxw fd;k tk ldrk gSA

fu"d"kZ

v/;;u ls fgek;rlkxj >hy dh Hk;kog
fxjkoV dk irk pyrk gS] ftldk eq[; dkj.k
vfu;af=r 'kgjh fodkl] tyok;q ifjorZu'khyrk

vkSj i;kZoj.k fu;eks a ds detksj çorZu gS aA
LFkkfud&lkef;d fo'ys"k.k ty fudk;ksa dh
xfr'khyrk dh fuxjkuh esa fjeksV lsaflax vkSj thvkbZ,l
dh 'kfä dks n'kkZrk gS vkSj lk{;&vk/kkfjr uhfr
fuekZ.k dk leFkZu djrk gSA

Hkfo"; ds vuqla/kku fn'kk&funsZ'k

Hkfo"; ds vuqla/kku esa ty QSyko vkSj Hkwfe
mi;ksx dh xfr'khyrk esa ekSleh vkSj vYidkfyd
fHkUurkvksa dks vf/kd çHkkoh <ax ls le>us ds fy,
mPp lkef;d vkSj LFkkfud fjt‚Y;w'ku okys mixzg
MsVk dks 'kkfey djus ij /;ku dsafær fd;k tk
ldrk gSA fjeksV lsaflax rduhdksa dk mi;ksx djds
ty xq.koÙkk ekinaMksa] tSls fd eSykiu] DyksjksfQy&,
vkSj iks"kd rRoksa dh lkaærk dk ,dhdj.k] Hkwfe
mi;ksx ifjorZu vkSj 'kgjhdj.k ls tqM+s ikfjfLFkfrd
çHkkoksa dh le> dks c<+k,xkA

tyfoKkuh; e‚Mfyax i)fr;ksa dks Hkw&LFkkfud
fo'ys"k.k ds lkFk feykdj Hkwfe mi;ksx ifjorZu]
o"kk Z  dh ifjor Zu'khyrk vk Sj tyk'k; ds
varokZg&cfgokZg xfr'khyrk ds chp laca/k dk ek=kRed
fo'ys"k.k fd;k tk ldrk gSA vkxs ds v/;;uksa esa
volknu iSVuZ vkSj tyLrj esa ifjorZu dh tkap
djds nh?kZdkfyd HkaMkj.k {kerk esa gksus okyh gkfu
dk vkdyu Hkh fd;k tk ldrk gSA lkekftd&vkfFkZd
vkSj uhfr&vk/kkfjr fo'ys"k.k] ftuesa fu;ked
çHkko'khyrk vkSj fgr/kkjdksa ds Hkwfe mi;ksx O;ogkj
dk vkdyu 'kkfey gS] ifjorZu ds dkjdksa ds ckjs esa
iwjd tkudkjh çnku dj ldrs gSaA var esa] Hkfo"; ds
'kgjh fodkl vkSj tyok;q ifjorZu'khyrk ds
ifjn`';&vk/kkfjr e‚Mfyax ls fgek;rlkxj >hy
vkSj blh rjg dh 'kgjh tyk'k; ç.kkfy;ksa dh
lfØ; ;kstuk vkSj lrr çca/ku esa lgk;rk feysxhA
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lkjk a’k

Hkkjr ljdkj }kjk 29 tqykbZ 2020 dks jk"Vªh; f'k{kk uhfr ¼NEP 2020½ dks vuqeksfnr fd;k x;k ftldk

mís'; Hkkjrh; f'k{kk O;oLFkk esa O;kid ,oa lexz lq/kkj lqfuf'pr djuk gSA ;g Lok/khu Hkkjr dh rhljh f'k{kk

uhfr gSA Hkkjr dh igyh f'k{kk uhfr 1968 esa ykxw dh xbZ FkhA jk"Vªh; f'k{kk uhfr ds eq[; mís';ksa esa ls ,d

eq[; mís'; Hkkjrh; f'k{kk ç.kkyh dks 21oha lnh esa m|ksx o rduhdh dh –f"V ls l'kä cukuk gSA jk"Vªh;

f'k{kk uhfr 2020 ds mís'; f'k{kk dks cgqfo"k;d] jkstxkjksUeq[k] dkS'ky vk/kkfjr vkSj yphyk cukuk gSA bl

mís'; dh çkfIr esa m|ksxksa dh Hkwfedk vR;Ur egRoiw.kZ gS D;ksfd os f'k{kk o jkstxkj ds chp dh nwjh dks de

djus dk dk;Z djrs gSa ftlls m|ksx fo'ks"kK fo|kfFkZ;ksa ds fy, ikBîØe dks jkstxkj dsfUær cukus esa enn

dj ldrs gS rFkk LVkVZvi ,o m|ferk esa foÙkiks"k.k fo|kfFk;ksa dks vkRefuHkZj cukus dk ladYi iwjk fd;k

tk ldrk gSA jk"Vªh; f'k{kk uhfr dk mís'; Nk=ksa dks dsoy vdkfned Kku nsus dh ctk; mUgs m|ksx&mUeq[k

rFkk jkstxkj ds volj çnku dj mUga vkRefuHkZj cukuk gSA çLrqr 'kks/k i= esa 'kSf{kd {ks= esa m|ksxksa dh Hkwfedk]

lgHkkfxrk] pqukSfr;ksa ,oa laHkkoukvksa dk foLrr̀ fo'ys"k.k çLrqr fd;k x;k gSA

Abstract

The Government of India implemented the National Education Policy (NEP) 2020 on 29th July
2020. This is the third education policy of independent India. The first education policy was
implemented in 1968. One of the main objectives of the National Education Policy is to strengthen
the Indian education system in the 21st century from the perspective of industry and technology.
The objective of NEP 2020 is to make education multidisciplinary, employment-oriented, skill-based,
and flexible. In achieving this goal, the role of industries is extremely important because they work
to reduce the gap between education and employment. This helps industries design employment-
centered curricula for specialized students and fulfill the commitment of making students self-relevant
in startups and entrepreneurship. The aim of NEP is not just to provide academic knowledge to
students but to provide them opportunities in industry-oriented sectors and employment, thus making
them self-dependent. The present research paper presents a detailed analysis of the role of industries
in the academic field, their participation, challenges, and possibilities.

eq[;'kCn%  fMftVy ;qx] çf'k{kq] lekos'kh f'k{kk] dkS'ky çf'k{k.k] LVkVZvi] lt̀ukRedA

Key words: Digital Era, Trainee, Inclusive Education, Skill Development, Startup, Creativity
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izLRkkouk

jk"Vªh; f'k{kk uhfr 2020 Lora= Hkkjr dh rhljh
f'k{kk uhfr gSA bldk eq[; mís'; Hkkjrh; f'k{kk
ç.kkyh dks HkweaMyhdj.k Lrj ij [kjk mrkjuk gSA
pwafd 'kSf{kd ikBîØe esa 21oha lnh dh ifjfLFkfr;ksa
ds vuqdwy Nk=ksa dks O;kogkfjd vkSj rduhdh çf'k{k.k
dks egRo fn;k x;k gSaA jk"Vªh; f'k{kk uhfr Hkkjrh;
f'k{kk ç.kkyh esa cnyko dk ,d u;k nkSj gS D;ksafd
vk/kqfud ;qx rduhdh çf'k{k.k] gFkdj?kk jkstxkj]
fMftVy Økafr] baVuZf'ki] vçsafVlf'ki] LVkVZvi vkSj
m|ferk] dkS'ky ;qä ikBîØe] djds lh[kuk oSf'od
çfrLi/kkZ ,oa lkaLÑfrd :i ls çkS|ksfxdh ;qx esa
Nk=ksa dks dsoy mikf/k ugha] cfYd jkstxkjksUeq[k
laca/k çk;ksfxd dkS'ky dh vko';drk gSA Hkkjr esa
;qok dkS'ky fnol dh 'kq:vkr 15 tqykbZ 2015 dks
gqbZ Fkh] tc ç/kkuea=h ujsUæ eksnh us Ldhy bafM;k
fe'ku dh 'kq:vkr dh FkhA

Hkkjr esa 'kS{kf.kd pqukSfr;ksa ij fopkj djds
f'k{kk ds lq/kkj gsrq fofHkUu le;ksa esa Hkkjr }kjk
fofHkUu vk;ksxksa dh fu;qfä;k¡ gqbZ gSA Lora=rk ls iwoZ
,oa Lora=rk ds i'pkr~ Hkkjrh; f'k{kk O;oLFkk ds
fofHkUu i{kksa ,oa leL;kvksa ds v/;;u gsrq le;&le;
ij vusd f'k{kk vk;ksxksa ,oa lfefr;ksa dk xBu fd;k
x;kA bu vk;ksxksa us f'k{kk ds fofo/k {ks=ksa dk xgu
v/;;u dj lq/kkjkRed lq>ko izLrqr fd;sA ljdkj
us budh vusd egRoiw.kZ laLrqfr;ksa dks Lohdkj djrs
gq;s f'k{kk O;oLFkk esa vko';d lq/kkj fd;s] fdUrq
foÙkh;] iz'kklfud] lkekftd rFkk O;kogkfjd
lhekvksa ds dkj.k fdlh Hkh vk;ksx dh lHkh laLrqfr;ksa
dks iw.kZ :i ls ykxw ugha fd;k tk ldkA dksBkjh
vk;ksx ¼1964&1966½ çFke vk;ksx gS ftlus f'k{kk
ds lHkh Lrjksa ,oa leL;kvksa ij lexz :i ls –f"Vikr
fd;k vkSj igyh ckj fopkj djds f'k{kk dk
O;olk;hdj.k djus gsrq cgqewY; lq>ko fn,A dksBkjh
deh'ku ds vuqlkj &^^Kku nsdj mldk mi;ksx o
fl[kkdj dk;Z ,oa mi;ksx djds Kku nsuk vR;Ur
mi;qä gSA blls ckyd voyksdu djds] ç;ksx

dk;Z djds Kku çkIr djsxsaA^^1 bl çdkj Lora=rk ds
ckn jk"Vªh; Lrj ij vk;ksx dh ;g flQkfj'k Fkh fd
f'k{kk dk mís'; leku vkSj vFkZO;oLFkkvksa ds vuq:i
gksuk pkfg,A fo'ks"k rkSj ij Hkkjr tSls fodkl'khy
ns'k esa m|ksxksa o f'k{kk ds chp rkyesy LFkkfir dj
dkS'ky vk/kkfjr f'k{kk ç.kkyh rS;kj djuh pkfg,
ftlls vkus okys le; dk ;qok vkRefuHkZj cu ldsA

lekt lq/kkjd jfoUæ ukFk VSxksj us Hkh ml
le; f'k{kk o m|ksx ds laca/k esa dgk fd f'k{kk dsoy
iqLrdh; Kku rd lhfer ugh gksuh pkfg,] cfYd
;g O;kogkfjd Kku jpukRed vkSj lekt ds
lkFk&lkFk lkeatL; LFkkfir djus okyh gksuh pkfg,A
jfoUæ ukFk VSxksj ds vuqlkj& ̂ ^Kku dk mís'; fo|k
dk vkMEcj ugh cfYd foosd dh çkfIr gSa----- bldk
vFkZ lkekU; thou dk ikB ugha] cfYd l`tukRed
thou dk ikB gSaA D;ksafd thou pkgs ftruk tfVy
gks tk,] vxj mlds dsUæ esa ,d thoar O;fäRo gS
rks mlds l`tu Hkh ,drk v{kq..k jgsxh] viuk Hkkj
;g [kqn iw.kZ xfjek esa lkFk ogu dj ysxk^^3A vr%
Lora=rk iwoZ Hkh O;kolkf;d f'k{kk dks fo|kfFkZ;ksa dh
lexz 'kSf{kd çfØ;k esa 'kkfey dj mudh O;kolkf;d
vkSj O;fäxr n{krk dk fodkl ij cy fn;k x;kA

m|ksxksa dh Hkwfedk dk egRo

1- O;kolkf;d f'k{kk dh lgHkkfxrk &
¼Vocational Education½ NEP 2020 ds vuqlkj]
Ldwyh f'k{kk ls gh O;kolkf;d ikBîØe lqyHk djkus
dh ;kstuk gSA

dkS'ky çf'k{k.k çf'k{kqrk ds ek/;e ls fo|kfFkZ;ksa
dks fdlh daiuh }kjk ,d çf'k{kq ds :i esa p;fur
fd;k tkrk gS rFkk mls d{kk vk/kkfjr ¼lS)kfUrd½
vkSj dk;Z LFky vk/kkfjr ¼O;kogkfjd½ çf'k{k.k fn;k
tkrk gSA ;g dk;ZØe Nk=ksa ds fofHkUu QSlyksa dks
çf'kf{kr djrk gSA ftlls os ,d dq'ky dk;Zdkfj.kh
dk fgLlk cu lds vkSj ;ksX;rkuqlkj csgrj jkstxkj
çkIr dj ldsaA Hkkjr esa jk"Vªh; dkS'ky fodkl fuxe
¼NSDC½ rFkk dkS'ky fodkl vkSj m|ferk ea=ky;
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tSlh laLFkk,¡ vkS|ksfxd 'kSf{kd dk;ZØe dks c<+kok
nsrh gSA ̂ ^jk"Vªh; dkS'ky fodkl fuxe Hkkjr ljdkj
}kjk LFkkfir ,d ifCyd çkbosV ikVZuf'ki ¼PPP½
laLFkk gS] ftldk çeq[k mís'; ns'k ds dkS'ky fodkl
dks c<+kok nsuk gSA^^4

jk"Vªh; dkS'ky fodkl fuxe ¼NSDC½ dh çeq[k
igy ¼National Skill Development

Coporation½%

1- NSDC fofHkUu lsDVlZ tSls & gsYFkds;j]
vksVkseksckby] VsDlVkbZy] vkbZVh] fuekZ.k
vkfn dkS'ky fodkl dk;ZØe lapkfyr djrk
gSA

2- ;s çf'k{k.k NksVs O;olk;] ;qokvksa vkSj
csjkstxkj yksxksa dks ukSdjh gsrq vko';d
dkS'ky fl[kkus ds mís'; ls cuk, tkrs gSA

3- çf'k{k.k l= esa çk;ksfxd f'k{k.k] d{kk Vªsfuax
,oa ukSdjh dh Vªsfuax nh tkrh gSA

4- m|ksx fo'ks"k ikBîØe fodflr djrk gSA

5- çek.k i= tkjh djrk gSA

6- ifCyd çkbosV ikVZuf'ki ¼PPP½ ds lkFk
feydj dk;Z djrk gSA

7- LVkVZvi dks lgk;rk vkSj IysVQ‚eZ çnku
djrh gSA

8- jkstxkj laca/kh lqfo/kk,a çnku djrk gSA

9- dkS'ky Hkkjr fe'ku ds vUrxZr tu
tkx:drk c<+krk gSA

rkfydk 1 % NSDC ¼jk"Vªh; dkS'ky fodkl fuxe½ }kjk fd, x, dk;ksaZ ds çdkj

ᮓम 
सं᭎या 

कायᭅ िववरण पᳯरणाम 

1. कौशल िवकास कायᭅᮓम युवाᲐ के िलए िविभ᳖ ᭃेᮢᲂ मᱶ 
अ᭨पकािलक और दीघᭅकािलक 
ᮧिशᭃण कायᭅᮓम। 

रोजगार ᭃमता बढ़ाना और कौशल कᳱ 
खाई को पाटना। 

2. उ᳒ोग साझेदारी िनजी ᭃेᮢ कᳱ कंपिनयᲂ के साथ 
िमलकर कायᭅᮓमᲂ का िडजाइन 
और कायाᭅ᭠वयन। 

उ᳒ोग-संबंिधत कौशल ᮧिशᭃण 
सुिनि᳟त करना। 

3. ᮧिशᭃण साझेदारᲂ को 
िवᱫपोषण एवं सहयोग 

ᮧिशᭃण सं᭭थानᲂ और ᭭टाटᭅअ᭡स 
को िवᱫीय सहयोग ᮧदान करना। 

ᮧिशᭃण कायᭅᮓमᲂ कᳱ पᱟचं और 
गुणवᱫा का िव᭭तार। 

4. मानकᳱकरण एवं 
ᮧमाणन 

रा᳦ीय ᳞ावसाियक मानकᲂ 
(NOS) का िवकास। 

ᮧिशᭃण कायᭅᮓमᲂ कᳱ गुणवᱫा बनाए 
रखना और मा᭠यता ᮧा᳙ ᮧमाणन 
उपल᭣ध कराना। 

5. उ᳒िमता एवं ᭭टाटᭅअप 
सहयोग 

कौशल-आधाᳯरत उ᳒िमता को 
ᮧो᭜सािहत करने वाल ेकायᭅᮓम। 

᭭वरोजगार और रोजगार सृजन को 
बढ़ावा दनेा। 

6. अनुसंधान एवं नीितगत 
सहयोग 

शोध, सवᱷᭃण और नीितगत 
मागᭅदशᭅन का संचालन। 

सा᭯य-आधाᳯरत योजना और सुधार मᱶ 
सहायता करना। 
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7. िडिजटल एवं ऑनलाइन 
िशᭃण पहल 

ई-लᳺनᲈग ᭡लेटफॉमᭅ और 
ऑनलाइन पाᲹᮓम, ᭭केलेबल 
कौशल ᮧिशᭃण हेतु। 

िशᭃाᳶथᭅयᲂ के िलए पᱟचं और 
लचीलापन बढ़ाना। 

8. से᭍टर ि᭭कल काउंिसल 
(SSC) सहयोग 

उ᳒ोग कᳱ आव᭫यकताᲐ कᳱ 
पहचान करने और ᮧिशᭃण 
कायᭅᮓम िडजाइन करने हेतु 
SSCs के साथ कायᭅ करना। 

ᮧिशᭃण कायᭅᮓमᲂ को बाजार कᳱ मांग 
के अनुᱨप बनाना। 

 lzksr % https://nsdcindia.org/

dkS'ky fodkl vkSj m|ferk ea=ky; ¼MSDE½
Hkkjr ljdkj dk ,d çeq[k ea=ky; gS] ftls 2014
esa LFkkfir fd;k x;kA bldk mís'; ;qokvksa dks
m|ksx&mUeq[k dkS'ky çf'k{k.k çnku djuk gS rkfd
os jkstxkj ;ksX; cu ldsa vkSj vkRefuHkZj cu ldsA
bl ;kstuk ds rgr eq[; ;kstuk,a fuEufyf[kr gS&

1- ç/kkuea=h dkS'ky fodkl ;kstuk ¼PMKVY½
Nk=ksa dks eq¶r esa dkS'ky çf'k{k.k vkSj
çek.k&i= çnku djrh gSA

2- f'kYi çf'k{k.k ;kstuk ¼CTS½ vkS|ksfxd
çf'k{k.k laLFkkuksa ¼ITIs½ ds ek/;e ls
rduhdh çf'k{k.k çnku djrh gSA

3- tu f'k{k.k laLFkku ¼JSS½ fuj{kjrk mUewyu
vkSj dkS'ky fodkl ds fy, dk;Z djrk gSA

4- jk"Vªh; vçsafVlf'ki lao/kZu ;kstuk ¼NAPS½
m|ksxksa esa çf'k{k.k vkSj jkstxkj ds volj
çnku djrh gSA

5- dkS'ky fodkl vkSj m|ferk ea=ky;
¼MSDE½ gfj;k.kk esa m|ksxksa ds lkFk
MOUs rFkk Nk=ksa ds fy, volj çnku
djrh gSA

6- gfj;k.kk dkS'ky fodkl fe'ku ¼HSDM½5 &
gfj;k.kk ljdkj us 2015 esa HSDM dh LFkkiuk
dh] ftldk mís'; jkT; ds ;qokvksa dks dkS'ky
çf'k{k.k çnku djuk gSA HSDM us fofHkUu
m|ksxksa ds lkFk le>kSrs fd, gSA tSls&

 m|ksx lgHkkfxrk % NSDC m|ksxksa ds
lkFk lk>snkjh djds dkS'ky fodkl
dk;ZØeksa dk lapkyu djrk gSA

 çek.ku vkSj ekud^^6 & NSDC us jk"Vªh;
O;kolkf;d ekud ¼NOS½ vkSj e‚My
ikBîØe fodflr fd, gS tks çf'k{k.k
dh xq.koÙkk o ekud fu/kkZfjr djrs
gSA^^

 fMftVy IysVQkWeZ & NSDC us Skill

India Digital Hub ¼SIDH½ tSls
fMftVy IysVQ‚eZ fodflr fd, gSA
tks lalk/kuksa dh miyC/krk rFkk çf'k{k.k
lkexzh çnku djrk gSA

gfj;k.kk dkS'ky fodkl fe'ku ¼HSDM½
dk voyksdu % ^^HSDM dh LFkkiuk ebZ 2015 esa
gfj;k.kk ljdkj }kjk dh xbZ Fkh] ftldk mís';
jkT; ds ;qokvksa dks dkS'ky çf'k{k.k çkIr djuk gSA
;g fe'ku fofHkUu jktdh; foHkkxksa ds ç;klksa dks
,dh—r djds dkS'ky fodkl y{;ksa dks çkIr djus
dk dk;Z djrk gSA^^

ljdkj dh dkS'ky çf'k{k.k laca/kh eq[; ;kstuk,¡
¼Major Skill Training Schemes of the

Government½

1- lw;kZ ;kstuk ¼SURYA½ & ;g ;kstuk
16&40 mez dh vk;q ds ;qokvksa ds fy, gS
ftlus dkS'ky çf'k{k.k vkSj iwoZ vuqHko dh
ekU;rk ¼RPL½ nh tkrh gSA

2- ç/kkuea=h dkS'ky fodkl ;kstuk
¼PMKVY½ & bl ;kstuk esa HSDM

jkT; esa dkS'ky çf'k{k.k dk;ZØeksa dk
lapkyu djrk gSA
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var HSDM us fofHkUu m|ksx tSls &
v‚Vkseksckby {ks= esa çf'k{k.k ds fy, MOU7

Algoriquin College dukMk eksVj okgu vkSj fuekZ.k
{ks=ksa esa dkS'ky fodkl ds fy, MOU fd, x, gSA

jk"Vªh; f'k{kk uhfr ¼NEP½ 2020 esa m|ksxksa dh
Hkwfedk

1- m|ksx f'k{kk laLFkkuksa ds lkFk feydj
ikBîØe vkSj çf'k{k.k dk;ZØe rS;kj djrk
gSA

2- m|ksxksa esa dke djus dk vuqHko Nk=ksa dks
fn;k tkrk gSA

3- O;kolkf;d f'k{kk dks ofj"B ek/;fed
fo|ky;ksa ls gh eq[;/kkjk esa 'kkfey fd;k
x;k gSA

4- çf'kf{kr fo|kfFkZ;ks a dks ekU;rk çkIr
çek.k&i= tkjh fd, tkrs gSA

5- nh{kk] Lo;a tSls IysVQ‚eZ ij m|ksx
vk/kkfjr fMftVy lkexzh miyC/k djkbZ
tkrh gSA

6- m|ksxksa }kjk foÙkh; lg;ksx ls vuqla/kku
pyk, tkrs gSA

rkfydk 2 % jk"Vªh; f'k{kk uhfr 2020 ds dk;kZUo;u esa m|ksxksa dk leUo;

ᮓम 
सं᭎या 

उ᳒ोगᲂ कᳱ भूिमका िववरण 

1. कौशल िवकास रोजगार यो᭏यता के िलए ᳞ावहाᳯरक ᮧिशᭃण ᮧदान 
करते है। 

2. पाᲹᮓम िवकास उ᳒ोग-संबंिधत पाᲹᮓम बनाने और अ᳒तन करने मᱶ 
मदद करते है। 

3. अᮧᱶᳯटसिशप/ᮧिशᭃण इंटनᭅिशप और अᮧᱶᳯटसिशप के अवसर उपल᭣ध कराते है। 

4. अनुसंधान और नवाचार अनुᮧयुᲦ अनुसंधान और सहयोगी पᳯरयोजनाᲐ को 
बढ़ावा दतेे है। 
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5. अवसंरचना सहयोग ᮧयोगशालाएँ, कायᭅशालाएँ और आव᭫यक उपकरण 
उपल᭣ध कराते है। 

6. रोजगार संपकᭅ  कौशल के अनुᱨप रोजगार के अवसरᲂ कᳱ सुिवधा ᮧदान 
करते है। 
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Hkkjrh; Kku ijEijk / Indian Knowledge Tradition

laLÑr dSls lh[ksa\
dkjd ¼Hkkx 1½

How to Learn Sanskrit?
Kaarak (Part 1)

vkÑfr Bkdqj1 ,oa ;ksxs'k 'kekZ2

Aakriti Thakur1 and Yogesh Sharma2

1'kks/kPNk=k] laLÑr] n'kZu ,oa oSfnd v/;;u foHkkx] ouLFkyh fo|kihB] jktLFkku
2lg vkpk;Z] dykdks'k foHkkx] bfUnjk xk¡/kh jk"Vªh; dyk dsUnz] ubZ fnYyh

aakritithakur2@gmail.com1, ycsharma2000@yahoo.co.in2

https://doi.org/10.5281/zenodo.21817871

^le~̂

laL—r dSls lh[ksa \ çdYi esa vc rd laL—r o.kZ&O;oLFkk] lqcUr] fr³Ur] —nUr] rf)rkUr] ]
lekl vkfn in&fo'ys"k.kkRed foospu fd;k tk pqdk gSA vr% vc o.kZ vkSj in ls vkxs okD; dh çfØ;k
dks le>us gsrq dkjd&fo/kku dk çfriknu fd;k tk jgk gSA ̂ fØ;ktudRoa dkjdRoe~*] vFkkZr~ fØ;k dk tks
tud gks] ftlls dk;Z lEiUu gks mls dkjd dgrs gSaA dkjd dh ,d vkSj ifjHkk"kk gS & ^fØ;kUof;Roa
dkjdRoe~*] vFkkZr~ fØ;k dk lk{kkr~ vUo; ftlds lkFk gks mls dkjd dgrs gSaA dkjd 'kCn dk vFkZ gS & fØ;k
ls lEcU/k j[kus okyk] vFkkZr~ fØ;k dk ftlesa vUo; gks vFkok fØ;k dk tks tud gS] og dkjd dgykrk
gSA rkRi;Z ;g gS fØ;k dh fu"ifÙk esa tks fufeÙk gksrk gS] mls dkjd dgrs gSaA laL—r O;kdj.k ds vuqlkj]
dkjd N% gksrs gSa & drkZ] deZ] dj.k] lEçnku] viknku] vf/kdj.kA

drkZ deZ p dj.k¥~p lEçnkua rFkSo pA
viknkukf/kdj.kfeR;kgq% dkjdkf.k "kV~ AA

mnkgj.k & gs fe=! lk/kqtukuka j{k.kk; —".k% Hkoukr~ vorh;Z jktlHkk;ke~ eqf"Vd;k dala groku~A

¼vFkZ & gs fe= ! lTtuksa dh j{kk ds fy, —".k us Hkou ls uhps mrjdj jktlHkk esa eqDds ls dal dks
ekj fn;kA½

ᮓम स.ं भूिमका कारक उदाहरण 
1.  ᳰᮓया को करने वाला कताᭅ कृ᭬णः (कृ᭬ण न)े 

2.  ᳰᮓया का कमᭅ कमᭅ कंसम् (कंस को) 

3.  ᳰᮓया का स᭥पादन िजसके ᳇ारा होता ह ै करण मुि᳥कया (मᲥेु से) 

4.  ᳰᮓया िजसके िलए होती ह ै स᭥ᮧदान रᭃणाय (रᭃा के िलए) 

5.  ᳰᮓया से उ᭜प᳖ पृथᲦा का आ᮰य अपादान भवनात् (भवन से) 

6.  ᳰᮓया िजस ᭭थान पर हो वह अिधकरण राजसभायाम ्(राजसभा मᱶ) 

7.  साधुजनानां सᲯनᲂ कᳱ स᭥ब᭠ध होने के कारण िवभिᲦ है कारक नहᱭ।
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7.  साधुजनाना ं(सᲯनᲂ कᳱ) स᭥ब᭠ध होने के कारण िवभिᲦ ह,ै कारक नहᱭ। 

8.  ह ेिमᮢ! स᭥बोधन ह,ै कारक नहᱭ। 

9.  यहा ँᳰᮓया हतवान् (मार ᳰदया) है। 

mi;qZä bl mnkgj.k esa lHkh N% dkjdksa dk
ç;ksx gqvk gS] ftUgsa lkj.kh ds ek/;e ls O;ofLFkr
dj Li"V fd;k x;k gSA bu dkjdksa ds fpàksa dks
foHkfä dgrs gSaA vr% fl)kUrdkSeqnh esa bls ̂ foHkfä
çdj.k* dgk x;k gSA LokStlekSV~ bR;kfn lw= }kjk
çFkek f}rh;k vkfn foHkfä dk fu/kkZj.k fd;k x;k
gS] ysfdu çFkek vkfn foHkfä fdl vFkZ esa gks] bldk
fo/kku bl çdj.k esa fd;k x;k gSA vr% foHkfä ds
vFkZ crkus ds dkj.k ^dkjd çdj.k* dks ^foHkDR;FkZ
çdj.k* Hkh dgrs gSaA foHkfä dk çfriknu nks :iksa
esa fd;k x;k gS & miin foHkfä ,oa dkjd foHkfä
ds :i esaA fdlh in fo'ks"k dks mís'; dj dh tkus
okyh foHkfä dks miin foHkfä ,oa dkjd dks mís';
dj dh tkus okyh foHkfä dks dkjd foHkfä dgrs
gSaA lq] vkS] tl~ vkfn lkr foHkfä;k¡ gSaA

drkZ dkjd & çFkek foHkfä

çkfrifndkFkZek= esa] fy³~xek= vkfn dh
vf/kdrk esa] ifjek.kek= esa ,oa opuek= esa çFkek
foHkfä gksrh gSA çkfrifndkFkZ dk vFkZ gS & fuf'pr
¼LokHkkfod½ :i ls 'kCn ls Lor% çkIr vFkZA

çkfrifndkFkZ in ls ;gk¡ vfy³~x ¼ftldk
fdlh fy³~x esa ç;ksx ugha gks½ vkSj fu;r fy³~x
¼ftldk fuf'pr fy³~x gks½ dk xzg.k gSA vfy³~x
dk mnkgj.k gS & mPpS% uhpS% rFkk fu;r fy³~x ds
mnkgj.k gSa & —".k% ¼iqfy³~x½] Jh% ¼L=hfy³~x½ ,oa
Kkue~ ¼uiqaldfy³~x½A ;gk¡ mPpS% uhpS% esa dksbZ fy³~x%
ugha vkSj —".k vkfn esa fu;r fy³~x gS] vr% bu lc
esa çkfrikfndkFkZ ek= esa çFkek gSA

fy³~xek= dk mnkgj.k gS & rV%] rVh] rVe~A
;gk¡ çkfrifndkFkZ ls vfrfjä fy³~x dh vf/kdrk

gS] D;ksafd ,d gh 'kCn esa fHkUu&fHkUu fy³~x dk
cks/k gksrk gSA vr% fy³~x dh vf/kdrk esa çFkek
foHkfä gksrh gSA

ifjek.k dk mnkgj.k gS & æks.kks ozhfg%A ;gk¡
^æks.k* eki vFkZ vf/kd gksus ls ifjek.kek= esa çFkek
gksrh gSA

opu dk mnkgj.k gS & ,d%] }kS] cgo%A

lEcks/ku

lEcks/ku vFkZ esa Hkh çFkek gksrh gSA tSls & gs
jke! nwj esa fLFkr dks viuh vksj mUeq[k djus dks
lEcks/ku dgrs gSaA bl vFkZ esa ç;qä ¼ftlds fy,
ç;ksx fd;k tk;½ 'kCn ls lEcks/ku dh foo{kk ¼dgus
dh bPNk½ esa çFkek foHkfä gksrh gSA

çFkek foHkfä eq[;r% nks ifjfLFkfr;ksa esa gksrh
gS] tks fuEufyf[kr gSa &

1- tks fØ;k ds djus esa LorU= gksrk gS] mls
drkZ dgk tkrk gSA mä drkZ esa çFkek
foHkfä vkrh gSA

tSls & jke% iBfrA ¼jke i<+rk gSA½

;gk¡ iBu fØ;k dks djus okyk jke gSA vr%
og drkZ gS vkSj mlesa çFkek foHkfä gSA

2- deZokP; ds vUrxZr] deZ esa çFkek foHkfä
gksrh gSA

tSls & Ro;k xzUFk% iBîrsA ¼rqEgkjs }kjk
xzUFk i<+k tkrk gSA½

;gk¡ okD; esa xzUFk :i deZ dh ç/kkurk gS]
vr% xzUFk esa çFkek foHkfä gSA
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deZdkjd & f}rh; foHkfä

drkZ viuh fØ;k ds }kjk ftldks çkIr djuk
pkgrk gS vFkok drkZ dk fØ;k ls }kjk tks vR;Ur
bZfIlr ¼bfPNr½ gks] mudh deZlaKk gksrh gSA tSls &
gfja HktfrA ¼gfj dks Hktrk gSA½ ;gk¡ Hktu fØ;k ds
}kjk drkZ dk bZfIlr gfj gS] vFkkZr~ gfj dks mís';
djds Hktu fØ;k gks jgh gSA vr% gfj dh deZlaKk
rFkk deZ laKd esa ^deZf.k f}rh;k* lw= ls f}rh;k
foHkfä gksus ls ^gfje~* ;g ç;ksx gqvk gSA

/;krO; gS fd drkZ ds fy, bZfIlr dgus ls
^ek"ks"kq v'oa c/ukfr* esa ek"k dh deZlaKk ugha gksrh]
D;ksafd drkZ ds fy, ̂c/ukfr* fØ;k }kjk ̂ek"k* bZfIlr
ugha gSA ^drkZ dk bZfIlr gks*] ,slk ugha dgus ij
fdlh ds Hkh bZfIlr dh deZ laKk çkIr gksus ls v'o
ds bZfIlr gksus ls ek"k dh deZlaKk gksus yxrh]
D;ksafd v'o dk bZfIlr ek"k gSA

blh çdkj lw= esa bZfIlree~ dgus ls ^i;lk
vksnua Hkq³~äs*] ;gk¡ Hkqft¡ fØ;k ds çfr i;l~ ds
bZfIlra gksus ls deZ laKk gksus yxrh] fdUrq i;l~ ;gk¡
bZfIlree~ ugha gSA deZ dkjd ds vU; mnkgj.k gSa &

 l% iqLrda iBfrA ¼og iqLrd i<+rk gSA½

 l% jkea i';frA ¼og jke dks ns[krk gSA½

 rs ç'ua i`PNfUrA ¼os ç'u iwNrs gSaA½

bl çdkj O;kdj.k esa dfri; fLFkfr;ksa esa deZ
dkjd ,oa blds vuqlkj f}rh;k foHkfä dk fo/kku
fd;k x;k gSA ;s fLFkfr;k¡ fuEufyf[kr gSa &

vuqä deZ esa f}rh;k foHkfä gksrh gSA tSls&
gfja HktfrA ¼gfj dks Hktrk gSA½] fdUrq gfj% lsO;rs
¼gfj lsfor gSaA½] ;gk¡ gfj ds mä gksus ls blesa
f}rh;k foHkfä ugha gSA

drkZ }kjk vR;f/kd bZfIlr ds leku gh tc
vuhfIlr oLrq Hkh fØ;k ls ;qä gks] rks mldh Hkh deZ
laKk gksrh gSA tSls & xzkea xPNu~ r.̀ka Li'̀kfrA

¼xk¡o dks tkrk gqvk r̀.k dks Nwrk gSA½

;gk¡ xzke eq[; deZ gS vkSj r`.k vuhfIlr deZ
gSA vr% xzkea vkSj r.̀ka] nksuksa esa f}rh;k foHkfä gSA

blh çdkj ,d vU; mnkgj.k gS & vksnua
Hkq¥~tkuks fo"ka Hkq³~äsA ¼Hkkr [kkrk gqvk fo"k [kk ysrk
gSA½

;gk¡ vksnua bZfIlr deZ gS vkSj fo"ka vuhfIlr
deZ gSA vr% nksuksa esa f}rh;k foHkfä gSA

bZfIlrre~ ¼bZfIlr½ deZ rhu çdkj ds gSa & ¼1½
fuoZrZ~;] ¼2½ fodk;Z vkSj ¼3½ çkI;A bZfIlree~ ls vU;
deZ pkj çdkj ds gSa & ¼1½ mnklhu Hkko ls çkI;] ¼2½
vuhfIlr] ¼3½ laKkUrj ls vuk[;kr] ¼4½ vU;iwoZdA
Øe'k% mnkgj.k gSa &

1- ?kVa djksfrA ¼fuoZR;Z½

2- lqo.kZHkLea djksfrA ¼fodk;Z½

3- jke% xzkea xPNfrA ¼çkI;½

4- xzkea xPNu~ r̀.ka Li`'kfrA ¼mnklhu Hkko½

5- vksnua Hkq¥~tkuks fo"ka Hkq³~äsA ¼}s";½

6- xka nksfX/k i;%A ¼laKkUrj ls vuk[;kr
vdfFkr½

7- gfj% oSdq.Be~ vf/k'ksrsA ¼vU;iwoZd½

blh 'k`a[kyk esa] vdfFkr vFkkZr~ vfoof{kr dh
deZlaKk gksrh gSA ;gk¡ ;g le>uk pkfg, fd viknku]
lEçnku] vf/kdj.k] deZ] dj.k] drkZ vkSj gsrq & bu
lkrksa ds }kjk tks vfoof{kr gksa vFkkZr~ ftls dgk u
x;k gksA bu dkjdksa ds }kjk vfoof{kr gksus ij fØ;k
ds lkFk lEcU/k gksrs gq, bldh deZlaKk gksrh gSA
;gk¡ fo/kh;eku deZ eq[; deZ ls ;qä gksrk gSA vr%
,sls okD; esa ,d eq[; deZ ,oa ,d xkS.k deZ gksus ls
fØ;k f}deZd dgykrh gSA

;s f}deZd vdfFkr /kkrq fuEufyf[kr gSa&

nqg~ ;kp~ ip~ n.M~ #f/k çfPN fp czw 'kklq ft eFk~
eq"kke~ A

deZ;qDL;kndfFkra rFkk L;kUuhâ—"ogke~ AA
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ᮓम स.ं ि᳇कमᭅक धात ु उदाहरण म᭎ुय कमᭅ अिवविᭃत कमᭅ 

1.  दᲝु गां दोि᭏ध पयः (गाय से दधू दहुता 
है।) 

गो पयः (अपादान कᳱ 
अिववᭃा) 

2.  याच ् बᳲल ंयाचते वसुधाम् (बिल से 

प᭝ृवी माँगता ह।ै) 
वसुधा बिलम् (अपादान कᳱ 

अिववᭃा) 

3.  याच ् अिवनीतं िवनयं याचत े(अिश᳥ से 

िवनय कᳱ ᮧाथᭅना करता ह।ै) 
िवनयम् अिवनीतम् (स᭥ᮧदान 

कᳱ अिववᭃा) 

4.  पच् त᭛डुलानोदन ंपचित (चावलᲂ से 

भात पकाता ह।ै) 
ओदनम् त᭛डुलम ्(करण कᳱ 

अिववᭃा) 

5.  द᭛ड् गगाᭅन ्शत ंद᭛डयित (गगᲃ को सौ 
ᱧपय ेद᭛ड करता है।) 

शतम ् गगाᭅन् (अपादान कᳱ 
अिववᭃा) 

6.  ᱧध ् ᮯजम् अवᱨणि᳍ गाम् (गाय को 
बाड़े मᱶ रोकता ह।ै) 

गाम् वᮚम ्(अिधकरण कᳱ 
अिववᭃा) 

7.  ᮧ᭒छ् माणवकं प᭠थानं प᭒ृछित (छाᮢ से 

रा᭭ता पूछता ह।ै) 
प᭠थानम् माणवकम् (करण कᳱ 

अिववᭃा) 

8.  िच वृᭃम् अविचनोित फलािन (वृᭃ 

से फलᲂ को चुनता ह।ै) 
फलािन वृᭃम् (अपादान कᳱ 

अिववᭃा) 

9.  ᮩू / शास् माणवकं धमᲈ ᮩूते शाि᭭त वा 
(छाᮢ को धमᭅ कहता ह ैया उपदेश 

देता ह।ै) 

धमᭅम ् माणवकम् (स᭥ᮧदान 

कᳱ अिववᭃा) 

10.  िज शत ंजयित देवदᱫम् (देवदᱫ से 

सौ ᱧपय ेजीतता ह।ै) 
शतम ् देवदᱫम ्(अपादान कᳱ 

अिववᭃा) 

11.  मथ ् सुधां ᭃीरिनᳲध ंम᭝नाित (समुᮤ  से 

सुधा को मथता है।) 
ᭃीरिनिधम् सुधाम ्(अपादान कᳱ 

अिववᭃा) 

12.  मुष् देवदᱫं शत ंमु᭬णाित (देवदᱫ से 

सौ ᱧपये चुराता ह।ै) 
शतम ् देवदᱫम ्(अपादान कᳱ 

अिववᭃा) 

13.  नी ᮕामम् अजा ंनयित (गाँव मᱶ बकरी 
को ल ेजाता ह।ै) 

अजाम् ᮕामम ्(अिधकरण कᳱ 
अिववᭃा) 

14.  ᱡ ᮕामम् अजा ंहरित  (गाँव मᱶ 
बकरी को हरता ह।ै) 

अजाम् ᮕामम ्(अिधकरण कᳱ 
अिववᭃा) 

15.  कृष ् ᮕामम् अजा ंकषᭅित (गाँव मᱶ 
बकरी को खᱭचता ह।ै) 

अजाम् ᮕामम ्(अिधकरण कᳱ 
अिववᭃा) 

16.  वह ᮕामम् अजा ंवहित (गाँव मᱶ बकरी 
को ढोता ह।ै) 

अजाम् ᮕामम ्(अिधकरण कᳱ 
अिववᭃा) 
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uksV & ;g deZlaKk vFkZ fucU/ku gSA vr% bu
vFkZokpd /kkrqvksa ds ç;ksx esa Hkh deZlaKk gksrh gSA tSls&

 cfya fHk{krs olq/kke~A

¼cfy ls i`Foh ek¡xrk gSA½

 ek.koda /keaZ Hkk"krsA

¼ckyd dks /keZ dk mins'k nsrk gSA½

 ek.kodL; firja iUFkkua iP̀NfrA

¼ckyd ds firk ls jkLrk iwNrk gSA½

vdeZd /kkrqvksa ds ç;ksx esa ns'kokpd]
dkyokpd] Hkkookpd] xUrO;ekxZokpd 'kCn dh
deZlaKk dguh pkfg;s ;g okfrZdkFkZ gSA tSls&

 ns'kokpd dk mnkgj.k & dq:u~ LofifrA
¼dq# ns'k esa lksrk gSA½

;gk¡ Loi~ /kkrq vdeZd ds lkFk ns'kokpd dq:
'kCn esa f}rh;k gqbZ gS] vU;Fkk vf/kdj.k gksus esa
lIreh gksrhA blh çdkj&

 dkyokpd dk mnkgj.k & ekle~ vkLrsA
¼eklHkj jgrk gSA½

 Hkkookpd dk mnkgj.k & xksnksge~ vkLrsA
¼xk; nqgus ds le; jgrk gSA½

 xUrO;okpd ekxZ dk mnkgj.k & Øks'ke~
vkLrsA ¼,d dkslHkj gSA½

vf/k milxZiwoZd ̂'kh³~*] ̂ LFkk* vkSj ̂vkl~* /kkrq
ds ç;ksx esa budk tks vk/kkj vFkkZr~ tgk¡ lks;k tk,]
tgk¡ Bgjk tk, vkSj tgk¡ cSBk tk,] mldh deZlaKk
gksrh gSA tSls&

 vf/k'ksrs vf/kfr"Bfr v/;kLrs ok oSdq.Ba gfj%A

¼gfj oSdq.B esa 'k;u djrs gSa] Bgjrs gSa] cSBrs gSa½

;gk¡ gfj ds 'k;u dk] Bgjus dk] cSBus dk

vk/kkj oSdq.B dh deZlaKk vkSj f}rh;k foHkfä gksdj
^oSdq.Ba* ç;ksx cuk gSA

 u`i% flagklue~ vf/kfr"BfrA

¼jktk flagklu ij cSBrk gSA½

 ckyd% vklafndke~ vf/kfr"BfrA

¼ckyd dqlhZ ij cSBrk gSA½

 Hkwifr% flagklue~ v/;kLrsA

¼jktk flagklu ij cSBrk gSA½

^vfHk]^fu*] bu nksuksa milxksaZ ds ,d lkFk ̂ fo'k~*
/kkrq ds lkFk ç;ksx gksus ij tgk¡ ços'k fd;k tk,
vFkok ftl ij pyk tk,] bl vk/kkj dh deZlaKk
gksrh gS rFkk deZlaKk gksus ls mlesa f}rh;k foHkfä
gksrh gSA tSls&

 vfHkfufo'krs lUekxZe~ A

¼lUekxZ ij pyrk gSA½

;gk¡ vfHkfu dk ̂ fo'k~* /kkrq ds lkFk ç;ksx gksus
ls lUekxZ esa f}rh;k foHkfä gksrh gSA

^mi*] ^vuq*] ^vf/k* ,oa ^vk³~*] bu milxksaZ ds
lkFk ̂ ol~* /kkrq ds ç;ksx esa olus ¼fuokl djus½ dk
tks vk/kkj vFkkZr~ tgk¡ fuokl fd;k tk,] r}kpd
'kCn esa vk/kkj vFkZ esa deZlaKk gksrh gSA tSls&

 miolfr@vuqolfr@vf/kolfr@vkolfr
oSdq.Ba gfj% A

¼gfj oSdq.B esa fuokl djrs gSaA½

;gk¡ gfj ds fuokl ds vk/kkj ̂oSdq.B* dh deZlaKk
,oa f}rh;k foHkfä gksdj ^oSdq.Ba* ç;ksx cuk gSA
vU;Fkk oSdq.B ds vk/kkj gksus ls lIreh foHkfä esa
^oSdq.Bs* ç;ksx gksus yxrk gSA /;krO; gS fd ^mi*
milxZiwoZd ̂ ol~* /kkrq dk vFkZ ̂ miokl djuk* gksus
ij f}rh;k ugha gksrh gSA tSls& ous miolfr ¼ou esa
miokl djrk gS½A ;gk¡ vk/kkj esa lIreh foHkfä gh
gqbZ gSA

vfHkr% ¼nksuksa vksj½] ifjr% ¼pkjksa vksj½] le;k]
fud"kk ¼ikl&lehi½] gk ¼d"Vlwpd 'kCn½] çfr ¼vksj½&
bu inksa ds ç;ksx esa ftlds nksuksa vksj] ftlds pkjksa
vksj] ftlds ikl] ftlds çfr d"V O;ä dh tk,]
ftldh vksj vFkZ cks/k djuk gks ]mlesa f}rh;k foHkfä
gksrh gSA tSls &
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 vfHkr% —".ke~A ¼—".k ds nksuksa vksj½

 ifjr% —".ke~A ¼—".k ds lHkh vksj½

 xzkea le;kA ¼xzke ds lehi½

 fud"kk y³dke~A ¼yadk ds ikl½

 gk —".kkHkäe~A ¼—".k ds vHkä ds fy,
[ksn½

vUrjk ¼e/;½] vUrjs.k ¼fouk] NksM+dj½ bu inksa
ds ç;ksx esa ftlds fcuk vFkZcks/k djuk gks] mlesa
f}rh;k foHkfä gksrh gSA tSls&

vUrjk Roka eka gfj%A

¼;gk¡ rqEgkjs vkSj esjs chp esa gfj gSA½

bl vFkZ esa ̂ro* vkSj ̂ ee* ds LFkku esa ̂ Roka* ,oa
^eka* dk ç;ksx gqvk gSA

 vUrjs.k gfja u lq[ke~A ¼gfj ds fcuk lq[k
ughaA½

 x³~xka ;equka pkUrjk ç;kx%A ¼xaxk vkSj
;equk ds chp esa ç;kx gSA½

 KkueUrjs.k u lq[ke~A ¼Kku ds fcuk lq[k
ughaA½

 HkoUreUrjs.k dh–'kks·L;k vuqjkx%A ¼vki
lHkh ds fcuk bldk dSlk vuqjkx\½

 Jea fouk u flf)%A ¼Je ds fcuk flf)
ughaA½

dky vkSj ekxZ okpd 'kCn esa vR;Ur la;ksx
vFkZ esa f}rh;k gksrh gSA ;gk¡ vR;Urla;ksx dk vFkZ
gS & fujUrj la;ksxA vR;Ur la;ksx fdlds }kjk bl
ftKklk esa le>uk pkfg, fd xq.k] fØ;k vkSj æO;
ds lkFk dkyokpd vkSj ekxZokpd 'kCn esa f}rh;k
gksrh gSA tSls&

ekla dY;k.khA

¼eklrd dY;k.k;qäA½

;gk¡ xq.kokpd ^dY;k.k* 'kCn ds lkFk dkyokpd
^ekl* 'kCn dk vR;Ur la;ksx gksus ds ekl esa f}rh;k gqbZ gSA

blh çdkj]

 fØ;k ds lkFk la;ksx dk mnkgj.k & ekle~
v/khrsA ¼eklHkj fujUrj i<+rk gSA½

 æO; ds lkFk la;ksx dk mnkgj.k & ekla
xqM/kkukA ¼ekl Hkj xqM+ vkSj /kkuh mlds
ikl jgrs gSaA½

 ekxZokpd dk xq.k ds lkFk la;ksx dk
mnkgj.k & Øks'ka dqfVyk unhA ¼unh dks'kHkj
rd Vs<+h gSA½

 ekxZokpd dk fØ;k ds lkFk& Øks'ke/khrsA
¼dks'kHkj rd i<+rk gSA½

 ekxZokpd dk æO; ds lkFk& Øks'ka fxfj%A
¼,d dks'kHkj rd ioZr gSA½

bl çdkj] bl ys[k esa dkjd ds Lo:i] Hksnksa
dk ukeksYys[k djrs gq, drkZ] lEcks/ku ,oa deZ
dkjd dh ifjHkk"kk] muls lEcfU/kr foHkfä ,oa
okD;ksa esa muds ç;ksx dk o.kZu fd;k x;k gSA blh
'k`a[kyk ds vfxze ys[kksa esa dj.k] lEçnku vkfn dkjdksa
dh ppkZ dh tk,xhA

vuqokn

1- f'ko% l̀f"VdrkZ lagkjdrkZ pA

¼f'ko lf̀"VdrkZ ,oa lagkjdrkZ gSaA½

2- jkts'k% dk;kZy;a xRok dk;aZ djksfrA

¼jkts'k dk;kZy; tkdj dk;Z djrk gSA½

3- ifjJea fouk Qya u çkIuksfrA

¼ifjJe ds fcuk Qy çkIr ugha gksrk gSA½

4- Hkkjra fud"kk usikyns'kks·fLrA

¼Hkkjr ds ikl usiky ns'k gSA½

5- ew"kd% egkule~ vUua eq".kkfrA

¼ew"kd jlksbZ?kj ls vUu pqjkrk gSA½

6- d.kaZ ;kprs dq.Mye~A

¼d.kZ ls dq.My ek¡xrk gSA½
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7- lglza t;fr egs'ke~A

¼egs'k ls gtkj #i;s thrrk gSA½

8- Øks'ka fo|ky;%A

¼,d dks'k Hkj fo|ky; gSA½

9- o)̀k vklafndke~ vf/kfr"BfrA

¼o)̀k dqlhZ ij cSBrh gSA½

10- jRukoyh rqylhnkla /keaZ Hkk"krsA

¼jRukoyh rqylhnkl dks /keZ dk mins'k
nsrh gSA½

11- ckyd% xzkee~ vtka jTtquk d"kZfrA

¼ckyd xk¡o esa cdjh dks jLlh ls [khaprk
gSA½

12- xksik% —".ka ifjr% ØhMfUrA

¼xksik —".k ds lHkh vksj [ksyrs gSaA½

13- lq'khy% ekla ç;kxs vkLrsA

¼lq'khy ekl Hkj ç;kx esa jgrk gSA½

14- Hkks jksfg.kh! vUrjk Roka eka fe=rkA

¼gs jksfg.kh! rqEgkjs vkSj esjs chp esa fe=rk
gSA½

15- Lok/;k;kUrjs.k u Kkue~A

¼Lok/;k; ds fcuk Kku ughaA½
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