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laikndh;/Editorial

gesa xoZ gS fd gekjk ;g fo'ks"kkad dkS'ky vkSj O;kolkf;d f'k{kk ds {ks= esa gks jgs mR—"V dk;ksaZ dks 
çksRlkfgr djus ds mís'; ls çdkf'kr gks jgk gS vkSj [kkl ckr ;g gS fd ge ;g lc fganh Hkk"kk esa çLrqr dj 
jgs gSaA fganh tSlh ekr`Hkk"kkvksa esa f'k{kk ,oa blesa gks jgs uokpkj dk nLrkosthdj.k djus dk ,d fo'ks"k egRo 
gSA ;g dsoy Hkk"kk dk lEeku gh ugha] cfYd Kku ds vknku&çnku dks vkSj Hkh ljy vkSj lqyHk cukrk gS] 
[kkldj ml fo'kky vkcknh ds fy, tks LFkkuh; Hkk"kkvksa esa vf/kd lgt eglwl djrh gSA Hkkjr esa dkS'ky 
vkSj O;kolkf;d f'k{kk ds egRo dks le>uk vkt igys ls dgha vf/kd vko';d gks x;k gSA jk"Vªh; f'k{kk uhfr 
¼NEP 2020½ us bl fn'kk esa ,d Økafrdkjh dne mBk;k gS] ftlls ;g Li"V gks x;k gS fd gj fo|kFkhZ ds 
ikl u dsoy 'kS{kf.kd Kku gks] cfYd jkstxkjijd vkSj rduhdh dkS'ky Hkh gksA ;g uhfr dsoy dkxtksa rd 
lhfer ugha gS] cfYd okLrfod thou esa ;qokvksa dks l'kDr cukus ds fy, ,d etcwr vk/kkj rS;kj dj jgh gSA

gky gh esa] Jh fo'odekZ dkS'ky fo'ofo|ky; us 14 twu 2024 dks ^^rduhd vkSj dkS'ky f'k{kk dh 
ifjorZudkjh xfr'khyrk** fo"k; ij fganh Hkk"kk esa ,d fnolh; varjjk"Vªh; lEesyu dk vk;kstu fd;kA bl 
lEesyu dk mís'; rduhdh vkSj dkS'ky f'k{kk dh cnyrh ç—fr dk irk yxkus ds fy, oSf'od laokn vkSj 
lg;ksx ds fy, eap çnku djuk FkkA ;g gekjs ;'kLoh ç/kkuea=h Jh ujsaæ eksnh th ds usr`Ro esa jk"Vªh; 
f'k{kk uhfr ds fØ;kUo;u dh fn'kk esa ,d xaHkhj vkSj egRokdka{kh ç;kl gSA uhfr ;g lqfuf'pr djrh gS fd 
bathfu;fjax vkSj esfMdy dh i<+kbZ dk fodYi fganh esa Hkh fey ldsA

bl lEesyu us fo'o Hkj ds fo}kuksa dks bathfu;fjax] foKku] çca/ku] ekufodh vkSj —f"k ds {ks= esa gks 
jgs uohu ç;ksxksa dks tkuus dk volj çnku fd;kA blesa rsth ls cnyrh nqfu;k dh ekaxksa dks iwjk djus ds 
fy, 'kSf{kd lkexzh vkSj f'k{k.k i)fr ij ppkZ dh xbZA lEesyu us ikBîØe mUu;u] fLdy bdksflLVe] 
jk"Vªh; f'k{kk uhfr 2020 ds fØ;kUo;u] rduhdh ,oa dkS'ky f'k{kk ds cnyrs Lo:i] vkSj Nk= lgHkkfxrk 
tSls egRoiw.kZ fo"k;ksa ij /;ku dsafær fd;kA

jk"Vªh; ØsfMV ÝseodZ vkSj jk"Vªh; dkS'ky ;ksX;rk ÝseodZ us dkS'ky vk/kkfjr f'k{kk dks mPp f'k{kk ds 
led{k ekU;rk nh gSA NCRF ds rgr] Nk=ksa dks muds dkS'ky vk/kkfjr ikBîØe ds fy, Hkh ØsfMV fn, 
tkrs gSa] tks mUgsa mPp f'k{kk vkSj jkstxkj ds {ks= esa leku volj çnku djrs gSaA ;g dne u dsoy Hkkjr 
ds ;qokvksa dks jkstxkj ds fy, l'kDr cukrk gS] cfYd mUgsa vkRefuHkZj Hkh cukrk gSA

Jh fo'odekZ dkS'ky fo'ofo|ky; dkS'ky fodkl dh ,d vuqie ç;ksx'kkyk gS] ftldk mís'; fodflr 
Hkkjr dk y{; çkIr djus esa egRoiw.kZ ;ksxnku nsuk gSA ekuuh; jkT;iky Jh caMk: nÙkk=s; us bl lEesyu 
esa eq[; vfrfFk ds :i esa fgLlk fy;k vkSj rduhdh ,oa O;kolkf;d f'k{kk esa loksZÙke çFkkvksa vkSj uohu  
–f"Vdks.kksa ij vk/kkfjr 'kks/k i=ksa dks nks J`a[kykvksa esa çdkf'kr djus dk funsZ'k fn;k] tks rduhd ,oa 
dkS'kyf'k{kk dh :ijs[kk rS;kj djus esa ennxkj lkfcr gksaxhA

dkS'kyf'k{kk ds çfr lekt esa ldkjkRed –f"Vdks.k fodflr djuk cgqr vko';d gSA ;g /kkj.kk fd 
dsoy fMxzh vk/kkfjr f'k{kk gh mUufr dk ekxZ gS] vkt ds oSf'od vkSj rduhdh ;qx esa vçklafxd gks pqdh 
gSA fdlh Hkh jk"Vª dh çxfr mlds dq'ky ekuo lalk/ku ij fuHkZj djrh gS] vkSj Hkkjr tSls ;qok jk"Vª ds 
fy, ;g vkSj Hkh vf/kd egRoiw.kZ gSA

bl if=dk ds ek/;e ls gekjk mís'; gS fd ge dkS'kyf'k{kk ls tqM+s fofHkUu {ks=ksa ds vuqHkoksa] lQyrkvksa] 
vkSj pqukSfr;ksa dks ,d eap çnku djsaA gesa ;g lqfuf'pr djuk gksxk fd dkS'ky vk/kkfjr f'k{kk dks gj fo|kFkhZ 
ds fy, ,d eq[;/kkjk dh f'k{kk ds :i esa ns[kk tk,] rkfd Hkkjr dk gj ;qok vkRefuHkZj vkSj l'kDr cu ldsA

									         & izks- j.k/hj flag jkBkSM+
									           vf/"Bkrk
									           Jh fo'odekZ dkS'ky fo'ofo|ky;
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lq/kalq 'ks[kj ik<+h ,oa ;ksxs'k 'kekZ] ^^feLVj dk;ZØe% cqfu;knh f'k{kk ls dk;Zdkjh Hkwfedkvksa rd dk ekxZ**

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh
Certified izekf.kr
Counter measure izfr mik;
Leadership usr`Ro
Overall lexz
Qualified ;ksX;
Quality control xq.koÙkk fu;a=k.k
Strategic objective j.kuhfrd mís';
Tangible Bksl
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'kksèk i=k@Research Paper

cSafdax vkSj foÙkh; lsok {ks=k esa fiQuVsd % l{kedrkZvksa]  
voljksa vkSj pqukSfr;ksa dk ,d vè;;u

FinTech in Banking and Financial Services: A Study of Enablers, 
Opportunities and Challenges

foHkk HkaMkjh
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lkjka'k

O;olk; cktkj dks uohu rduhd vkSj çkS|ksfxdh nsus esa vxz.kh jgs gSaA ubZ çfØ;kvksa rduhdksa] vkSj 
çkS|ksfxdh;ksa us orZeku xzkgdksa dh vko';drkvksa dks iwjk fd;k gS vkSj ekStwnk çfØ;kvksa dks Hkh ckf/r fd;k 
gSA vkt dh nqfu;k esa cSafdax vkSj foÙkh; {ks=k esa vHkwriwoZ cnyko gks jgs gSa] ftlesa dbZ u, çfr;ksxh cktkj esa 
vk jgs gSa vkSj ikjaifjd çfØ;kvksa dks ckf/r dj jgs gSaA ;s Hkkxhnkj fiQuVsd] ;k cSafdax vkSj foÙkh; {ks=k dk 
lcls gky dk O;o/ku gSA bu ewY;ksa us O;olk; vkSj mlds xzkgdksa ds O;ogkj dks iwjh rjg cny fn;k gSA 
;s xq.k cSafdax] foÙk] chek] ifjlEifÙk çca/u vkSj fuos'k esa ik, tkrs gSaA oSf'od Lrj ij cSafdax vkSj foÙkh; 
{ks=k esa fiQuVsd ds mHkjrs voljksa vkSj pqukSfr;ksa ls tqM+s #>kuksa dk vè;;u djuk bl vè;k; dk mís'; gSA

Abstract 
Businesses have been at the forefront of providing innovative techniques and technologies to the 

market. These emerging processes, techniques, and technologies have disrupted existing processes and 
met current customers, needs. In today's era, the banking and financial sector is facing unprecedented 
changes, with various new players entering the market and disrupting the traditional ways of operating- 
In today,s era, the banking and financial sector is facing unprecedented changes, with various new 
players entering the market and disrupting the traditional ways of operating. These players are part 
of the latest disruption in the banking and financial sectors, popularly known as FinTech (a fusion of 
finance and technology). These elements provide options that radically change how a business and its 
customers operate. They permeate many areas, such as banking, finance, insurance, asset management, 
and investment. This research paper aims to study the trends associated with the emerging opportunities 
and challenges of FinTech in the banking and financial sector globally.
eq[; 'kCn% fiQuVsd] cSafdax] foÙkh; lsok,a] çkS|ksfxdhA
Key Words: FinTech, Banking, Financial Services, Technology.
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foHkk HkaMkjh] ^^cSafdax vkSj foÙkh; lsok {ks=k esa fiQuVsd % l{kedrkZvksa] voljksa vkSj pqukSfr;ksa dk ,d vè;;u**

ifjp;

vkt dh nqfu;k esa çkS|ksfxdh ,d vfuok;Z 
vko';drk gSA çkS|ksfxdh vkSj O;kikj txr dks le; 
ds lkFk vyx djuk yxHkx vlaHko gSA vius fgr 
/kjdksa ds fy, vf/dre ykHk çkIr djuk O;kikj 
dk çkFkfed y{; gSA O;kikj dks bl y{; dks çkIr 
djus ds fy, uoksUes"kh vkSj çxfr'khy gksuk pkfg,A  
çkS|ksfxdh O;kikj ds fy, uohu lek/ku çnku dj] mudh 
fLFkjrk vkSj ykHk çnrk ds fy, ekxZ ç'kLr djrh gS vkSj 
cnys esa O;kikj çkS|ksfxdh ds O;kolkf;d vUos"k.k vkSj 
çpyu esa enn djrh gSA ;g dgk tk ldrk gS fd 
çkS|ksfxdh vkSj O;kikj ,d nwljs ds lkFk feydj dke 
djrs gSa vkSj ,d fcuk nwljs dk gksuk vlEHko gSA

orZeku esa] çkS|ksfxdh us O;kikj dks u, 
volj fn, gSa] ysfdu dqN pqukSfr;ka Hkh iSnk dh 
gSaA mnkgj.k ds fy,] LekVZiQksu ds vkxeu us u 
dsoy lapkj dks vklku cuk;k gS cfYd vkWuykbu 
•jhnnkjh dks Hkh vklku cuk;k gS vkSj vk/qfud  
lax.kd ,Iyhds'ku (,sIl) ds fy, u, cktkj cuk, 
gSaA ;g Hkh dgk tk ldrk gS fd LekVZiQksu us baVjusV 
ds ekè;e ls lwpuk] euksjatu vkSj lapkj ds fy, 
,dhÑr laLFkku cuk, gSaA ogha nwljh vksj] ;g Hkh lp 
gS fd LekVZiQksu ds vkxeu ls Mkd lsokvksa] vkWfM;ks 
vkSj ohfM;ks euksjatu] iQksVks jhy O;kikj vkfn {ks=kksa dks 
Hkkjh uqdlku gqvk gSA blfy, ;g dgk tk ldrk gS 
fd tc ,d ubZ rduhd uohure voljksa dks •ksyrh 
gS] rks lkFk gh orZeku voljksa dks ckf/r djrh gSA 
;gh ckr foÙkh; lsok vkSj cSafdax {ks=k ds fy, Hkh 
ykxw gksrh gSA

vkt cSafdax vkSj foÙkh; lsok {ks=k esa vHkwr iwoZ 
cnyko gks jgk gSA prqFkZ vkS|ksfxd Økafr us cSafdax vkSj 
foÙkh; {ks=k dks dbZ volj vkSj pqukSfr;ka nh gSaA foÙkh; 
çkS|ksfxdh ;k fiQuVsd] ;k prqFkZ vkS|ksfxd Økafr] 
bls yk;k gSA fiQuVsd us u, LVkVZvi dks uoksUes"kh 
mRiknksa vkSj foÙkh; {ks=k esa ekStwn laLFkkvksa }kjk u,  
n`f"Vdks.kksa vFkok rduhdksa ds viukus ls tksM+k gSA 
foÙkh; {ks=k esa bu mRiknksa ds n`f"Vdks.kksa vkSj rduhdksa 
esa çkS|ksfxdh çeq• çorZd gSA

vkS|ksfxd Økafr;ksa us O;kolkf;d mís';ksa ds 
fy, lsokvksa ds çko/ku vkSj oLrqvksa dh mRiknu  

çfØ;kvksa esa vçR;kf'kr cnyko fd;k gSA igyh vkS|ksfxd 
Økafr us ;a=khÑr mRiknu] nwljh ls cM+k mRiknu vkSj 
rhljh ls Lopkfyr mRiknu yk;kA igyh vkS|ksfxd 
Økafr esa Hkki dk] nwljh esa 'kfDr dk] vkSj rhljh esa 
bysDVªkWfud vkSj lwpuk çkS|ksfxdh dk mi;ksx fd;k x;k 
FkkA orZeku esa fo'o ftl pkSFkh vkS|ksfxd Økafr ds nkSj 
ls xqtj jgk gS og r`rh; vkS|ksfxd Økafr ij vkèkkfjr 
gSA ;g prqFkZ Økafr çkS|ksfxfd;ksa dk ,d la;kstu gS 
tks HkkSfrd] fMftVy vkSj tSfod {ks=kksa esa vk;kfr;ksa dks  
/qa/yk dj jgk gSA[1]

fiQuVsd] tks prqFkZ vkS|ksfxd Økafr ls 'kq: gqvk 
vkSj gj fnu fodflr gks jgk gS] ,d O;kid fo”k; 
gSA bl cnyko dk dkj.k çkS|ksfxdh m|fe;ksa dk 
lekt dks vklku uohu lsok,a nsuk gSA Hkfo"; dh 
vko';drkvksa dks iwjk djus ds fy, uohu çkS|ksfxdh 
dk ç;ksx djus okys foÙkh; lsok {ks=k dks fiQuVsd 
dgk tkrk gSA ;s oks lsok,a gSa tks ykxr es deh ds 
lkFk&lkFk mPp n{krk ls O;olkf;d izfØ;k esa lqèkkj]  
rhozrk] vkSj uohurk ykrh gSA[2] nwljh vksj] fiQuVsd 
LVkVZ viçorZdksa dks Hkh 'kkfey djrk gSA[3]

fiQuVsd us fiNys dqN o"kks± esa oSf'od vFkZO;oLFkk 
esa ,d cM+k cnyko fd;k gSA fiQuVsd vkt eYVh 
fcfy;u MkWyj m|eksa esa cny x;k gS] tks igys NksVs 
LVkVZvi ls 'kq: gqvk FkkA 2010 esa oSf'od Lrj ij 
fiQuVsd esa 11 vjc MkWyj dk fuos'k Fkk] tks 2023 esa 
113-7 vjc MkWyj gks x;kA fiQuVsd lkSnksa dh la[;k 
iwjh nqfu;k esa c<+h gSA KPMG dh orZeku fjiksVZ ds 
vuqlkj] 2023 esa 4547 lkSnksa esa ;g fuos'k gqvk gSA[4] 
2010 esa bu lkSnksa dh dqy la[;k 600 ls Hkh de 
FkhA[5] 

fiQuVsd ds fuos'k vkSj lkSns] iwjs fo'o esa cSafdax 
vkSj foÙkh; {ks=k esa çkS|ksfxdh dh Lohdk;Zrk vkSj 
ç;ksT;rk dks lkfcr djrs gSaA varjjk"Vªh; fiQuVsd 
m|ksx esa ;g vfo'oluh; o`f¼] foÙkh; lsok {ks=k esa 
u, fMftVy uokpkjksa dh c<+rh ekax dks fn•krh gSA 
bl 'kks/ i=k dk mís'; orZeku esa cSafdax ,oa foÙkh; 
{ks=k esa fiQuVsd l{kedrkZvksa] voljksa vkSj vkus okyh 
pqukSfr;ksa dk vè;;u djuk gSA

fiQuVsd ds l{kedrkZ

yacs le; ls] cSafdax vkSj foÙkh; {ks=k esa cM+s vkSj 
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LFkkfir f•ykfM+;ksa dk opZLo jgk gSA ;g {ks=k vkt 
fiQuVsd Økafr ds vkxeu ls cM+s cnyko dk lkeuk 
dj jgk gSA bl pkSFks vkS|kssfxd ;k fiQuVsd Økafr ds 
fy, l{ke drkZvksa dks fuEukuqlkj oxhZÑr fd;k tk 
ldrk gS% 

oSf'od foÙkh; ladV

2008 dk fo'oO;kih foÙkh; ladV foÙkh; m|ksxksa 
ds fy, ,d ,sfrgkfld {k.k Fkk] ftlus fu;ked 
lqèkkjksa vkSj foÙkh; lsokvksa dh nqfu;k dks u;k vkdkj 
fn;kA 2008 dk foÙkh; o"kZ 30 ds n'kd dh egkeanh 
ds ckn nqfu;k esa lcls •jkc esa ls ,d FkkA bl 
fo'oO;kih foÙkh; ladV us cSafdax vkSj foÙkh; lsok 
{ks=kksa dks cqjh rjg çHkkfor fd;kA fu;ked fudk;ksa 
us cktkj esa fLFkjrk ykus] xzkgdksa vkSj fuos'kdksa ds 
fo'okl dks cgky djus vkSj vFkZO;oLFkk dks uqdlku 
ls cpkus ds fy, uohure vkSj dBksj dkuwu cuk,A 
cSadksa vkSj foÙkh; lsok {ks=k dks bu ifjofrZr fu;eksa 
vkSj dkuwuksa dh rRdky vkSj l[r vuqikyuk ij viuk 
lkjk è;ku dsafnzr djuk iM+kA bl {ks=k dks Hkh foÙkh; 
ladV ls cpus ds fy, cgqr ç;kl djus iM+sA blds 
ifj.kkeLo:i] ;g {ks=k mRiknksa vkSj lsokvksa esa uokpkj 
ugha dj ik;kA

xzkgdksa dh c<+rh vko';drk,a

oSf'od foÙkh; ladV ds le; esa 
lgL=k'krkCnh dh ,d ubZ ih<+h] tsujs'ku Y Hkh] 
fo'o iVy ij vius dne vafdr dj jgh FkhA 
;g oSf'od :i ls xfreku ih<+h Fkh] tks rduhd 
ds Rofjr] dq'ky] çHkkoh vkSj fdiQk;rh foÙkh;  
lek/ku pkgrh FkhA lgL=k'krkCnh ih<+h dh bu pqukSrh 
iw.kZ vko';drkvksa dks iwjk djus esa ikjaifjd çfrHkkxh 
vleFkZ Fks D;ksafd os cnys fu;e dkuwu dks le>us 
vkSj mudh ikyuk esa O;Lr FksA blls orZeku ih<+h ds 
xzkgdksa dh vko';drkvksa vkSj cSafdax vkSj foÙkh; {ks=k 
esa miyC/ çLrkoksa ds chp ,d •kbZ iSnk gqbZ A

xSj ikjaifjd foÙkh; çfrHkkfx;ksa dk mn~Hko

foÙkh; ladV ds dkj.k] ikjaifjd cSfdax vkSj 
foÙkh; lsok {ks=k viuh lEifr vkSj izfr"Bk cpkus 
esa rFkk dkuwuh vuqikyuk esa O;Lr gks x;kA blds  

ifj.kkeLo:i] u, mRiknksa vkSj lsokvksa dk uokpkj 
ux.; vkSj vuns•k gks x;kA xSj ikjaifjd foÙkh; 
çfrHkkfx;ksa us rsth ls xzkgdksa dh c<+rh mEehnksa vkSj 
ikjaifjd çfrHkkfx;ksa dh bu mEehnksa dks iwjk djus esa 
vleFkZrk dks Hkkai fy;kA[6] 

uohure çkS|ksfxdh dk ykHk mBkrs gq, 
xSj&ikjaifjd foÙkh; çfrHkkfx;ksa us orZeku ledkyhu 
xzkgd oxZ dks vkd"kZd vkSj vf/d ewY;oku çLrko 
çnku fd,A bu çfrHkkfx;ksa us bl foÙkh; {ks=k esa ,d 
u;k miHkksDrk oxZ cuk;kA bu yksxksa us foÙkh; {ks=k esa 
ekStwn ç.kkfy;ksa dks cny fn;k rFkk lkFk gh lwpuk 
çkS|ksfxdh ls lefFkZr ubZ lajpukvksa vkSj  lek/kuksa ds 
fy, Hkh ekxZ ç'kLr fd;kA

lwpuk çkS|ksfxdh esa çxfr

lwpuk çkS|ksfxdh ds fodkl ls lapkj vkSj 
ifjogu lsok çnkrkvksa esa peRdkfjd cnyko gqvk gSA 
bl cnyko ls nqfu;k Hkj esa O;kikj c<+k gSA 2008 dh 
foÙkh; eanh ds nkSjku cSafdax {ks=k esa uokpkjksa dh xfr 
Fke xbZ Fkh] ysfdu miHkksDrkvksa dh çkFkfedrk,a cny 
jgh Fkha vkSj IT {ks=kksa esa tcjnLr uokpkj vkSj fodkl 
gks jgk FkkA xSjikjaifjd Hkkxhnkjksa us lwpuk çkS|ksfxdh 
ds ekè;e ls vkaf'kd :i ls ;s uokpkj gkfly fd,A 
;s dqN lwpuk çkS|ksfxdh ?kVd gSa tks fiQuVsd esa Økafr 
yk, gSa%

•	 Ñf=ke cqf¼eÙkk 
•	 baVjusV vkWiQ fFkaXl 
•	 pSVckWDl  
•	 ;a=k vf/xe 
•	 ,Iyhds'ku çksxzkfeax baVjiQsl 
•	 fudV {ks=k lapkj  
•	 tSofefr 
•	 jkscksV lykgdkj 
•	 CykWdpsu 
•	 c`gr~ vkadM+k 
bu ennxkj ?kVdksa us fiQuVsd Økafr dks tUe 

fn;k gS vkSj vkt bl {ks=k esa lq/kj] iquxZBu vkSj 
iqufuZekZ.k gks jgs gSaA vkt fiQuVsd yxHkx gj {ks=k esa 
uokpkj dh fn'kk] vkdkj vkSj xfr fu/kZfjr djrk gSA 
xSj&ikjaifjd vkSj ikjaifjd çfrHkkfx;ksa dh Hkkxhnkjh us 
foÙkh; lsokvksa dh lajpuk] çko/ku vkSj mi;ksx dks 
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cny fn;k gSA bl Økafr us cSafdax vkSj foÙkh; {ks=k esa 
vHkwriwoZ ifjorZu vkSj u, volj iSnk fd, gSaA

cSafdx vkSj foÙkh; lsok {ks=k esa mHkjrs volj

fiQuVsd Økafr dh tulkaf[;dh vkSj rduhdh 
{kerk us ikjaifjd vkSj xSj ikjaifjd nksuksa i{kksa dks 
uohu volj fn, gSaA m/kj] jlhn] Hkqxrku vkSj çs"k.k 
ds {ks=k dks vDlj cSadksa] chek daifu;ksa] ifjlaifÙk 
çca/u daifu;ksa vkSj ØsfMV la?kksa tSls dbZ ikjaifjd 
Hkkxhnkjksa ds vf/dkj {ks=k dk ,d egRoiw.kZ Hkkx 
ekuk tkrk FkkA bu lsokvksa vkSj muds leku mRiknksa 
esa vkewypwy ifjorZu vk;k gS D;ksafd fiQuVsd Økafr 
gqbZ gSA vkt] ikjaifjd vkSj xSj ikjaifjd daifu;ka Hkh 
bl {ks=k esa vk/qfud rduhd vkSj xzkgd vuqdwy 
ekWMy ykdj dbZ lek/ku ns jgh gSaA orZeku :i esa] 
;g 'kks/ i=k buesa ls dqN mHkjrs voljksa ds ckjs esa 
crkuk pkgsxkA

Hkqxrku vkSj jlhn

fiQuVsd Økafr esa Hkqxrku] jlhn vkSj çs"k.k eq[; 
?kVd gSa tks yksxksa] daifu;ksa vkSj laLFkkvksa ds chp /u 
dk gLrkarj.k lqfo/ktud cukrs gSaA iqjkus le; esa] ;s 
foÙkh; lsok {ks=k cSadksa vkSj vU; fof'k"V laLFkkvksa ds 
v/hu FksA bu {ks=kksa esa lwpuk çkS|ksfxdh ds lk/uksa dk 
fodkl gqvk gSA eksckby iQksu vkSj ,si ds rhoz vkSj 
lqfo/ktud mi;ksx us ,d maxyh ds Li'kZ ls ysu 
nsu djuk laHko cuk fn;k gSA vkt] mi;ksxdrkZvksa dks 
vkWuykbu Hkqxrku vkSj O;fDrxr ysunsu djus ds fy, 
dbZ rjg ds fodYi feyrs gSaA Samsung Pay, Apple 
Pay vkSj Android Pay lcls yksdfç; eksckby okWysV 
gSaA blds vykok] cgqr ls foÙkh; laLFkkuksa vkSj •qnjk 
foØsrkvksa ds cgqr ls ,sIl miyC/ gSaA

Pay Pal, Master Pass vkSj Visa Check Out lcls 
çfl¼ fMftVy okWysV gSaA bu okWysV rFkk eksckby us 
dksfoM&19 egkekjh ds nkSjku egRoiw.kZ fMftVy ifjorZu 
dk ekxZ iz'kLr fd;kA ladV ds bl nkSj esa Li'kZ jfgr 
fMftVy Hkqxrku us nqfu;k Hkj esa Hkqxrku dks vklku 
cuk;kA[7] 
izs"k.k

gky ds o"kks± esa çs"k.k cktkj cgqr c<+ x;k gSA 
2018 esa çs"k.k {ks=k dk ewY; 582 vjc Mkyj Fkk] tks 

2023 esa 737-05 vjc Mkyj gks x;kA jsfeVsal Xykscy 
ekdZsV fjiksVZ ds vuqlkj] bl cktkj dk ewY; o"kZ 2024 
esa 785-92 vjc Mkyj gks tk,xkA

vkt cgqr lh daifu;ka] tks vf/d /u vkSj lalk/u 
j•rh gSa] mRiknksa vkSj lsokvksa dks çlkfjr dj jgh gSaA 
uohure cnykoksa us çs"k.k cktkj ds iqjkus Hkkxhnkjksa] 
Moneygram vkSj Western Union dks dM+h pqukSrh nh 
gSA ;g Økafr fo'o ds if'peh ns'kksa rd lhfer ugha gS 
vfirq laiw.kZ fo'o esa iSQyh gqbZ gSA vkt lewps fo'o esa  
çs"k.kk djus ds fy, uohu ekè;eksa dk vklku vkSj 
Rofjr mi;ksx gks jgk gSA mnkgj.k ds fy,] dsU;k esa 
vf/dka'k yksx ds ikl (M-Pesa) •krs gSa] tks yksxksa 
dks ,d ikBÔ lans'k ds ekè;e ls iSlk Hkstus dh 
lqfo/k nsrk gSA[8]

ikjaifjd cSad •krk •ksyus ds fy, dbZ nLrkostksa 
dh vko';drk gksrh gS] xzkeh.k dsU;kbZ] ftUgsa vDlj 
lHkh vko';d nLrkost çkIr djus ds fy, dbZ 
ckj nwj dh ;k=kk djuh iM+rh Fkh] ijaijkxr cSadksa 
dh bl ekax ls ijs'kku FksA bl ls izs"k.k u dsoy 
Rofjr cfYd lqfoèkktud gks x;kA vkt] 287]400 
ls vf/d ,e&iSlk ,tsaV nqfu;k Hkj esa mi;ksxdrkZvksa 
dks lsok,a ns jgs gSaA ;g lqfo/k orZeku esa dsU;k] 
Hkkjr] ekstkfEcd] ratkfu;k] feL=k] jksekfu;k] dkaxks 
rFkk yslksFkks esa Hkh miyC/ gSA vÚhdh ns'kksa esa /u 
Hkstus ij 10 çfr'kr ls vf/d fons'kh eqæk çs"k.k •pZ 
gksrk gSA ;g LFkkukarj.k esa lcls vf/d •pZ esa ls 
,d gSA ,e&iSlk tSls vuqç;ksxksa us Hkqxrku djus ds 
fy, dbZ lqjf{kr vkSj fo'oluh; rjhds fn, gSa] lkFk 
gh çs"k.k dks Rofjr vkSj fdiQk;rh cuk;k gSA CykWd 
psu çkS|ksfxdh ds mi;ksx ls bl {ks=k esa vkSj lq/kj 
gksus dh laHkkouk gSA

½.k @m/kj

cSadksa vkSj ½.k la?kksa dks O;fDrxr vkSj O;kolkf;d 
mís';ksa ds fy, ½.k nsuk ,d çeq• m|e jgk gSA 
blds fy, dqN fu;eksa dk ikyu djuk vko';d 
gSA cSadksa dh la[;k vkSj usVodZ esa o`f¼ ds ckotwn 
vFkZO;oLFkk ds dqN oxks± dks cSadksa ls iwjh rjg ;k 
vkaf'kd :i ls oafpr jguk iM+k gSA fMftVy ½.k 
çnku djuk vHkh Hkh foÙkh; lsok {ks=k esa çkS|ksfxdh 
dk lcls vke mi;ksx gSA blh rduhd us fiQuVsd 

foHkk HkaMkjh] ^^cSafdax vkSj foÙkh; lsok {ks=k esa fiQuVsd % l{kedrkZvksa] voljksa vkSj pqukSfr;ksa dk ,d vè;;u**
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vkanksyu dks tUe fn;k FkkA vkWuykbu ½.k nkrkvksa esa 
ls dqN miHkksDrk vkSj O;kolkf;d baVjusV xfrfof/ 
ls ladfyr MkVk dk mi;ksx Peer-to-Peer Lending 
Underwriting  and Lending Platforms djrs gSaA 
vkWuykbu ½.k nkrk bl MkVk dk mi;ksx djds vaMj 
jkbfVax fu.kZ; ys jgs gSa vkSj vkosndksa dh lk• dk 
ewY;kadu dj jgs gSaA blls mUgsa ,sls daI;wVj dk;ZØe 
cukus dh {kerk feyh gS tks xzkgdksa dks ½.k nsus ds 
fy, Lopkfyr :i ls dke djus nsrs gSaA bu ifjorZuksa 
us lekt ds detksj fgLlksa dks vFkZO;oLFkk dh çxfr 
esa Hkkx ysus dk volj fn;kA[9] 

fiQuVsd us ifjokjksa dks vklkuh ls foÙk miyCèk 
djok dj muds mi;ksx dks laofèkZr fd;k gSA  fiQuVsd 
us ifjokjksa dk fuos'k iksVZiQksfy;ks Hkh cny fn;k gSA 
fiQuVsd us fuf'pr :i ls ifjokjksa dks iQk;nk fn;k gSA 
ca/d foÙkiks"k.k Hkh uokpkj dk ,d vU; {ks=k gSA Kkr 
tkudkjh dks igys ls rS;kj djds] çi=kksa dks fMftVy 
djds vkSj ;g xkjaVh nsdj fd xzkgd ds ca/d çfØ;k 
ds vkxs c<+us ls igys lHkh dkxth dkjZokbZ iwjh 
gks xbZ gS] çkS|ksfxdh bl çfØ;k dks dkiQh gn rd 
lqO;ofLFkr dj ldrh gSA

laifÙk vkSj /u çca/u

çkblokVj gkml ds Xykscy fiQuVsd loZs ds 
vuqlkj] 60 çfr'kr laifÙk vkSj /u çca/dksa dks 
fiQuVsd daifu;ksa ds gkFkksa viuk dke •ksus dk Mj 
gSA bl Hk; dk dkj.k vkWuykbu czksdjst] ok;j gkmt 
vkSj jkscksV lykgdkj dk laifÙk vkSj /u çca/u esa 
mi;ksx gSA ;s u, rjhds lVhd iwokZuqekfur fo'ys"k.k] 
bestjh ,ukfyfVDl] e'khu yfuZax vkSj Ñf=ke cqf¼eÙkk 
dk mi;ksx djrs gSa] tks uohure MkVk vkSj jk; •uu 
ls lefFkZr gSaA bu mi;ksxksa ls u dsoy tksf•e çca/u 
vkSj fu;eksa dk ikyu lqfuf'pr gqvk gS] cfYd csgrj 
lek/kuksa dh miyC/rk Hkh c<+h gSA

çkjafHkd fuos'k lhek vf/d gksus ds dkj.k NksVs 
fuos'kdksa dks fuos'k ds dbZ voljksa ls nwj jguk iM+k 
FkkA vc ;g fuos'kd jkscks lykgdkjksa dh lgk;rk ls 
vius /u dks csgrj <ax ls laHkky ldrs gSaA o`gn~ 
lalk/u okys fuos'kd Hkh bu jkscks lykgdkjksa dk 
mi;ksx dj jgs gSa rkfd os viuh laifÙk dks lqjf{kr 
j• ldsaA Robo Advisor 'kh?kz] fdiQk;rh] ikjn'khZ 

vkSj fu"i{k gSaA[10] 
lykg nsus esa jkscksV ds ç;ksx us fuos'k vkSj iSlk 

cukus dh çfØ;k dks yksdrkaf=kd vkSj lkekftd cuk;k 
gSA

xzkgd lsok

cSadksa vkSj foÙkh; lsok {ks=kksa esa pSVckWV~l dk 
ç;ksx rsth ls gks jgk gSA D;ksafd pSVckWV 'kkjhfjd ;k 
lh•us dh Fkdku ugha djrs] blfy, blds mi;ksx esa 
o`f¼ dks jSf•d dh ctk; ?kkrh; dgk tk ldrk gSA 
Hkfo"; esa mUur pSVckWV~l ls csgrj laidZ] xq.koÙkk] 
'kh?kz çfrfØ;k vkSj fu.kZ; lVhdrk dh mEehn dh 
tk ldrh gSA xzkgd dks csgrj tkudkjh] lqfoèkk vkSj 
mRikn iznku djus ds fy, cSdksa rFkk foÙkh; lsok 
{ks=kksa }kjk e'khu yfu±x lefFkZr ekWMy viuk, tk jgs 
gSaA ;s laLFkku MkVk oSKkfudksa dh enn ls xzkgd ds 
O;ogkj] vis{kkvksa vkSj çfrfØ;kvksa dh tkudkjh çkIr 
djuk pkgrs gSaA çkIr tkudkjh ls xzkgd dh ekaxksa dks 
igpkuus esa lgk;rk gksxh] ftlls ;s laLFkku vius 
xzkgdksa ds fy, fo'ks"k lek/ku cukus vkSj çnku djus 
esa l{ke gksaxsA

fiQuVsd ls ikjaifjd vkSj vikjaifjd lsok 
çnkrkvksa dks dbZ pqukSfr;ksa dk lkeuk djuk iM+ jgk 
gS] ysfdu blls muds ikl dbZ fodYi Hkh gSaA 'kks/ 
i=k ds vxys [k.M esa orZeku rFkk Hkfo"; esa cSafdax 
rFkk foÙkh; lsok {ks=k ls tqM+s dqN pqukSfr;ksa ij ppkZ 
dh tk,xhA

cSafdax vkSj foÙkh; lsok {ks=k ds le{k pqukSfr;ka

vkt cSafdax vkSj foÙkh; lsok {ks=k ds çfrHkkxh 
mRikn] fu;e vkSj dk;Zç.kkyh cny jgs gSaA uohu çfrHkkxh 
de ekftZu] ,lsVykbV~] Ldsyscy] vfo"dkj'khy vkSj 
vuqikyu vklku (LASIC) mRiknksa vkSj lsokvksa dks 
miyC/ djok jgs gSaA blds ifj.kkeLo:i] bl ikfjra=k 
esa ,sls O;o/ku vkSj pqukSfr;ka vk jgh gSa tks igys dHkh 
ugha FksA uhps fn, x, vuqHkkx esa bl {ks=k esa ekStwn 
leL;kvksa dk laf{kIr fooj.k gSA

çfrHkk vf/xzg.k

xSj&ikjaifjd foÙkh; daifu;ka ubZ rduhd dk mi;ksx 
djds foÙkh; lsok {ks=k esa fgLlsnkjh ds fy, çfrLi/kZ dj 
jgh gSaA ;g {ks=k cgqr cnyko ls xqtj jgk gS] ftlls 
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cSad dfeZ;ksa] ys•k ijh{kdksa] dkuwu fuekZrkvksa vkSj ys•dksa 
ds is'ksoj thou ij cqjk vlj gks ldrk gSA blds 
lkFk gh ikjaifjd {ks=kksa esa csjkstxkjh Hkh c<+sxhA bu l{ke 
vkSj vuqHkoh O;fDr;ksa dks nwljs dke •kstus dh t:jr 
gksxhA blds vykok] bl {ks=k esa dke djus okyh vxyh 
ih<+h dks lwpuk çkS|ksfxdh] foi.ku] O;olk;] dkuwuh vkSj 
fMtkbu esa cgqr dq'ky gksuk pkfg,A Hkfo"; esa bl m|ksx 
ds is'ksojksa dk O;fDrRo orZeku Lo:i ls cgqr fHkUu  
gksxk A ,sls cgq&dq'ky dk;Z cy dks <wa<uk rFkk çfr/kfjr 
djuk ,d pqukSrh gksxhA

mÙkj thfork

cSadksa vkSj bl cktkj esa ekStwn vU;   
LFkkfir Hkkxhnkjksa dks orZeku ifjfLFkfr;ksa es axSj&ikjaifjd 
çfrLif/Z;ksa }kjk çLrqr dh xbZ pqukSfr;ksa dk lkeuk 
djuk iM+ jgk gSA bu xSj ikjaifjd lk>snkjksa us rduhd 
vkSj xzkgd ds vuqdwy mRikn cukus ds fy, cktkj 
vkSj mldh cnyrh vko';drkvksa dks xgjkbZ ls le>k 
gSaA ysfdu ;s çfrLi/hZ czkaM igpku dh deh ls 
tw> jgs gSaA LFkkfir lgHkkfx;ksa ds ikl izpqj ek=kk 
esa lalkèku] ,d etcwr czkaM vkSj i;kZIr le; gS] 
ysfdu os dbZ vkèkqfud mRikn vkSj lsok;sa iznku djus 
esa vleFkZ gSaA fo'ks"kKrk vkSj {kerk,a bl {ks=k esa ,d 
nwljs ls feydj dke djrh gSaA vr% bu çfrHkkfx;ksa 
dk i`FkdRo esa fØ;k'khy jguk nq"dj gksxkA ;gh dkj.k 
gS fd bu Hkkxhnkjksa dks vyx&vyx gksus ls cpuk 
eqf'dy gksxkA foØsrk tks vU; foØsrkvksa ds lg;ksx 
ls vius mRiknksa ds forj.k esa xzkgdksa dh mEehnksa dks 
iwjk djsaxs] os gh liQy gksaxsA

lqj{kk vkSj xksiuh;rk

fo'okl vkSj xksiuh;rk dh fpark,a cktkj esa vkus 
okys gj fiQuVsd çkstsDV ls tqM+h gSaA gSdlZ ds fy, baVjusV 
ls tqM+k gj u;k midj.k lkbcj geys ds fy, ,d 
uohu y{; miyCèk djokrk gSA fiQuVsd daifu;ka lkbcj 
vijkf/;ksa ds fu'kkus ij jgrh gSa D;ksafd os laosnu'khy 
foÙkh; MkVk dk mi;ksx djrs gSaA vkWuykbu ysunsu ij 
c<+rh fuHkZjrk lkbcj •rjksa ls cpus ds fy, etcwr lqj{kk 
mik;ksa vkSj fu;fer <kaps dh vko';drk dks mtkxj djrh 

gSA daifu;ksa dks vius mís';ksa ds vuqlkj MkVk dh lqj{kk 
vkSj xksiuh;rk lqfuf'pr djus ds fy, ,d ;kstuk cukuh 
gksxhA bl ;kstuk esa tksf•e ewY;kadu] vkdfLed ?kVukvksa 
ls fuiVus ds rjhds vkSj deZpkfj;ksa dh tkx:drk c<+kus 
ds mik; 'kkfey gSaA blds vykok] daifu;ksa dks lqj{kk 
mik;ksa dks lqfuf'pr djus ds fy, c<+rs •rjs vkSj cnyrh 
çkS|ksfxdh ij Hkh è;ku nsuk gksxkA m|eksa dks lkbcj lqj{kk 
mik;ksa vkSj vfHkxe fu;a=k.k dks çkFkfedrk nsuh pkfg,] 
rkfd vukf/Ñr O;fDr laosnu'khy MkVk vkSj flLVe esa 
ços'k djus ls cp ldsaA

fofu;ked vuqikyu

dkuwu fuekZrkvksa dks dbZ pqukSrhvksa dk lkeuk 
djuk iM+ jgk gS tSls&tSls miHkksDrkvksa dh vis{kkvksa 
dks iwjk djus ds fy, u, ekWMy cuk, tk jgs gSaA 
D;ksafd os dkuwuh vuqikyu ds nk;js esa vkrs Fks]  
ikjaifjd çfrHkkfx;ksa dks fu;eksa vkSj fu;eksa dk ikyu 
djus ds fy, etcwj fd;k tk ldrk FkkA xSj ikajifjd 
izfrHkkfx;ksa ,oa muds mRiknksa rd dkuwu dh igqqap 
lhfer gSA ,slh fLFkfr esa lgh dkuwuksa vkSj fu;ked 
çfØ;kvksa dks cukuk vkSj mu dh ikyuk lqfuf'pr 
djuk ,d dfBu dke gSA m|fe;ksa dks çksRlkfgr 
djus vkSj miHkksDrkvksa dks csgrj lek/ku nsus ds fy, 
fu;eksa dks lfØ; :• viukus dh vko';drk gksxhA 
fu;kedksa ds fy, xSj ikjaifjd lgHkkfx;ksa dks dkuwu 
ds nk;js esa ykuk vkSj muls dkuwuh <kaps dh l[r 
ikyuk djokuk Hkh ,d pqukSrhiw.kZ dke gksxkA

fu"d"kZ

iqjkus foÙkh; laLFkku fiQuVsd mRiknksa ds lkFk 
lg;ksx dj jgs gSa D;ksafd fMftVy foÙkh; ,sIl dh 
ekax c<+ jgh gSA bl ifjorZu ls fiQuVsd LVkVZvi 
vkSj vuqHkoh daifu;ksa ds chp dh foHkktu js•k  
/hjs&/hjs /qa/yh gks tk,xhA fiQuVsd] mijksDr pqukSfr;ksa 
ds ckotwn] cSafdax vkSj foÙkh; lsok {ks=k esa uohure 
lq/kj iquxZBu ,oa iqufuZekZ.k djsxk vkSj bl {ks=k 
esa lfØ; :i ls dke djsxkA fu;ked vuqikyu 
ç.kkfy;ksa dh ubZ xfr'khyrk vkSj ikjaifjd vkSj xSj 
ikjaifjd lgHkkfx;ksa dh c<+rh Hkkxhnkjh ds lkFk] bl 
{ks=k dk Hkfo"; mTToy fdarq pqukSrhiw.kZ gSA

foHkk HkaMkjh] ^^cSafdax vkSj foÙkh; lsok {ks=k esa fiQuVsd % l{kedrkZvksa] voljksa vkSj pqukSfr;ksa dk ,d vè;;u**
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'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh
Artificial Intelligence Ñf=ke cqf¼erk
Enabler l{kedrkZ
Financial Service foÙkh; lsok
Investigation vUos"k.k
Innovation uokpkj
Innovative uoksUes"kh
Non-conventional xSj&ikjaifjd
Originator izorZd
Regulatory fofu;ked
Stakeholders fgr/kjd
Survival mÙkj thfork
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lkjka'k

;g 'kks/i=k rduhdh vkSj dkS'ky f'k{kk ds lkFk ;ksx f'k{kk ds lfEeJ.k ij dsafnzr gS] tks vk/qfud lekt 
esa ;ksx ds izf'k{k.k vkSj vH;kl ds u, vk;keksa dks gekjs lkeus ykrk gSA bl 'kks/ esa geus rduhdh uokpkjksa 
tSls fd ,-vkbZ-] oh-vkj- vkSj eksckby ,fIyds'kuksa ds ;ksx f'k{kk esa mi;ksx dk vè;;u fd;k gS] lkFk gh bu  
midj.kksa dks ;ksx ds ikjaifjd vH;klksa ds lkFk dSls lfEefyr fd;k tk ldrk gS] bl ij fopkj fd;k gSA ;g 'kks/ 
i=k fo'ks"k :i ls ;ksx izf'k{k.k dh izkI;rk] lqxerk] vkSj izHkko'khyrk esa gq, rduhdh ;ksxnku dh O;k[;k djrk gSA

bl vè;;u ds ekè;e ls] geus ;ksx izf'k{k.k esa rduhdh fof/;ksa ds fofo/ vuqiz;ksxksa dk irk yxk;k gS] 
ftlesa f'k{kkfFkZ;ksa dks lgh ;ksx eqnzkvksa dh igpku vkSj lq/kj esa enn djus okyh i¼fr 'kkfey gSaA ;g 'kks/ ;g 
Hkh crkrk gS fd dSls rduhdh midj.k ;ksx dh izfØ;kvksa dks vf/d lekos'kh vkSj fo'oO;kih cuk ldrs gSa] 
ftlls vf/d la[;k esa yksxksa dks ;ksx dk ykHk fey ldsA

Abstract
This research paper focuses on the implementation of yoga education with technical and skill 

education, opening up new dimensions of training and practice of yoga in the modern society. In this 
research we have studied the use of technological innovations such as AI, VR, and mobile applications 
in yoga education, as well as how these tools can be incorporated with traditional practices of yoga. 
This research paper specifically explains the technological contributions made to the availability, 
accessibility,  and effectiveness of yoga training.

Through this study, we have explored diverse applications of technical methods in yoga training, 
including methods to help learners to identify and improve correct yoga postures. This research also 
shows how technological tools can make yoga practices more inclusive and universal, allowing more 
people to benefit from yoga.

eq[; 'kCn% rduhdh f'k{kk] dkS'ky f'k{kk] ;ksx izf'k{k.k] vk/qfud rduhd] ;ksxkH;kl] ohvkj rduhd] ,vkbZ] 

eksckby ,fIyds'ku] lekosf'krk] oS'ohdj.kA
Key Words: Technical Education,  Skill Education, Yoga Training,  Modern Technology,  Yoga 
Practice,  VR Technology,  AI,  Mobile Applications,  Inclusivity, Globalization.
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ifjp;

;ksx ,d izkphu Hkkjrh; i¼fr gS] tks 'kkjhfjd] 
ekufld vkSj vkè;kfRed LokLF; dks larqfyr djus 
esa lgk;d gSA rduhdh vkSj dkS'ky f'k{kk esa ;ksx ds 
lekos'k dk fo"k; orZeku le; esa vf/d egRoiw.kZ gks 
x;k gS] D;ksafd ;g Nk=kksa dh 'kkjhfjd vkSj ekufld 
{kerk dks c<+kus esa enn dj ldrk gSA bl vè;;u dk 
mn~s'; rduhdh f'k{kk esa ;ksx ds ;ksxnku dks le>uk 
vkSj blds izHkkoksa dk fo'ys"k.k djuk gSA

lkfgR; leh{kk 

orZeku le; esa fofHkUu vè;;uksa us ;ksx ds 'kkjhfjd 
vkSj ekufld ykHkksa dks Li"V fd;k gSA dqekjh[11] us ik;k 
fd ;ksx Nk=kksa dh ,dkxzrk vkSj ekufld LokLF; esa 
lqèkkj djrk gSA blds vykok] 'kekZ vkSj flag[12] us ;ksx 
dks dkS'ky fodkl dk egRoiw.kZ ekè;e crk;k gSA bl 
izdkj] ;ksx vkSj rduhdh f'k{kk ds leUo; ls Nk=kksa dh 
laiw.kZ {kerkvksa esa lq/kj gks ldrk gSA

rduhdh vkSj dkS'ky f'k{kk esa ;ksx ds lanHkZ esa 
cnyrk ifjǹ'; ,d egRoiw.kZ vkSj ledkyhu fo"k; gS] 
ftlus gky ds o"kks± esa vf/d è;ku vkdf"kZr fd;k gSA ;ksx] 
tks 'kkjhfjd vkSj ekufld LokLF; ds lao/Zu esa egRoiw.kZ 
Hkwfedk fuHkkrk gS] vc rduhdh vkSj dkS'ky f'k{kk ds varxZr 
Hkh viuk;k tk jgk gSA ;ksx ds izkphu fl¼kar vkSj vk/
qfud f'k{kk iz.kkfy;ksa ds lekxe ls Nk=kksa esa vkRe&fu;a=k.k] 
è;ku] vkSj 'kkjhfjd n{krk esa òf¼ ns[kh tk jgh gSA ,d 
vè;;u esa ik;k x;k fd rduhdh f'k{kk ds lkFk ;ksx 
ds lekos'k ls Nk=kksa dh ,dkxzrk vkSj ekufld LokLF; 
esa lq/kj gksrk gSA[11] blds vykok] ;ksx dkS'ky fodkl 
dk ,d egRoiw.kZ ekè;e cu x;k gS] ftlls O;fDr;ksa esa  
laiw.kZ LokLF; vkSj dk;Z {kerk dks c<+kok feyrk gSA[12]

bl izdkj] ;ksx vkSj rduhdh dkS'ky f'k{kk ds 
leUo; ls Nk=kksa dh 'kkjhfjd] ekufld vkSj O;kolkf;d 
{kerkvksa esa lexz lq/kj laHko gSA

vuqla/ku i¼fr 

bl vè;;u esa fefJr vuqla/ku fMtkbu dk mi;ksx 
fd;k x;k] ftlesa xq.kkRed vkSj ek=kkRed nksuksa i¼fr;k¡ 
'kkfey FkhaA MsVk laxzg.k ds fy, lk{kkRdkj] iQksdl lewg 
ppkZ,¡] vkSj loZs{k.k dk mi;ksx fd;k x;kA MsVk dk 
fo'ys"k.k fo"k;xr fo'ys"k.k ds ekè;e ls fd;k x;kA

rduhdh f'k{kk 

rduhdh f'k{kk ,d 'kSf{kd {ks=k gS tks O;kolkf;d 
vkSj vkS|ksfxd dkS'kyksa ds fodkl ij dsafnzr gSA blesa 
fofHkUu rduhdh fo"k;ksa] tSls bathfu;fjax] vkbZ Vh] 
eSdsfuDl] vkSj bysDVªkWfuDl] dk izf'k{k.k 'kkfey gksrk gSA 
rduhdh f'k{kk dk mn~s'; Nk=kksa dks O;kolkf;d n{krkvksa 
ls ifjiw.kZ djuk gS] rkfd os m|ksx vkSj izkS|ksfxdh ds 
{ks=kksa esa liQyrk izkIr dj ldsaA

;ksx ds lanHkZ esa] rduhdh f'k{kk dk egRo dbZ 
Lrjksa ij mHkjrk gSA rduhdh f'k{kk esa ;ksx ds lekos'k 
ls Nk=kksa ds ekufld vkSj 'kkjhfjd LokLF; esa lq/kj 
gksrk gS] ftlls mudh ,dkxzrk vkSj dk;Z{kerk c<+rh gSA 
;ksx Nk=kksa dks vkRe&fu;a=k.k] è;ku] vkSj ruko izca/u 
ds dkS'ky fl[kkrk gS] tks rduhdh f'k{kk ds nkSjku 
vko';d gksrs gSaA blds vykok] ;ksx ds ekè;e ls Nk=kksa 
esa vkRefo'okl vkSj l`tukRedrk c<+rh gS] tks rduhdh 
leL;kvksa ds lek/ku esa lgk;d gks ldrs gSaA

rduhdh f'k{kk ds lkFk ;ksx dk leUo; u dsoy 
Nk=kksa dh O;fDrxr {kerkvksa esa o`f¼ djrk gS] cfYd mUgsa 
,d LoLFk vkSj larqfyr thou 'kSyh viukus esa Hkh enn 
djrk gSA bl izdkj] rduhdh f'k{kk vkSj ;ksx dk la;qDr 
iz;kl ,d lexz vkSj larqfyr fodkl dks izksRlkfgr djrk 
gS] tks Nk=kksa dks O;fDrxr vkSj O;kolkf;d nksuksa gh {ks=kksa 
esa liQyrk izkIr djus esa l{ke cukrk gSA

dkS'ky f'k{kk 

dkS'ky f'k{kk og 'kSf{kd izfØ;k gS tks Nk=kksa dks 
fo'ks"k O;kolkf;d vkSj rduhdh dkS'kyksa esa izf'kf{kr 
djrh gSA bldk mn~s'; Nk=kksa dks O;kogkfjd vkSj 
vkS|ksfxd n{krkvksa ls lqlfTtr djuk gS rkfd os fofHkUu 
dk;ZLFkyksa ij izHkkoh :i ls dke dj ldsaA dkS'ky 
f'k{kk esa gLrdyk] daI;wVj izksxzkfeax] rduhdh Mªkbax] 
vkSj vU; O;kolkf;d izf'k{k.k 'kkfey gksrs gSaA

;ksx ds lanHkZ esa] dkS'ky f'k{kk dk egRo dbZ 
igyqvksa esa Li"V gksrk gSA ;ksx izf'k{k.k] Nk=kksa dh 
'kkjhfjd vkSj ekufld {kerk dks c<+krk gS] tks mUgsa 
dkS'ky f'k{kk ds nkSjku vf/d dq'ky vkSj izHkkoh cukrh 
gSA ;ksx dk fu;fer vH;kl 'kkjhfjd LokLF; esa lq/kj 
djrk gS] ftlls Nk=k vf/d mQtkZoku vkSj lfØ; jgrs 
gSaA ekufld LokLF; ds fy, ;ksx vR;ar ykHkdkjh gS_ 
;g ruko dks de djrk gS] ,dkxzrk dks c<+krk gS] vkSj 
vkRe&fu;a=k.k esa lgk;rk djrk gSA ;s lHkh xq.k Nk=kksa dks 
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dkS'ky izf'k{k.k ds nkSjku pqukSfr;ksa dk lkeuk djus vkSj 
tfVy leL;kvksa dks lqy>kus esa enn djrs gSaA

blds vfrfjDr] ;ksx Nk=kksa esa /S;Z vkSj l`tukRedrk 
dk fodkl djrk gS] tks O;kolkf;d vkSj rduhdh 
dkS'kyksa ds vf/xzg.k esa egRoiw.kZ gSaA ;ksx ds ekè;e 
ls Nk=k csgrj rjhds ls le; izca/u vkSj dk;Z {kerk 
esa lqèkkj dj ldrs gSa] ftlls mudh mRikndrk esa o`f¼ 
gksrh gSA ;ksx ds 'kkjhfjd vkSj ekufld ykHk dkS'ky 
f'k{kk ds vuqHko dks vkSj vf/d larqfyr vkSj lexz 
cukrs gSaA

bl izdkj] dkS'ky f'k{kk vkSj ;ksx dk leUo; Nk=kksa 
dks u dsoy O;kolkf;d n`f"Vdks.k ls cfYd O;fDrxr 
vkSj lkekftd n`f"Vdks.k ls Hkh fodflr djrk gS] ftlls 
os ,d liQy vkSj larqfyr thou thus esa l{ke gksrs gSaA

;ksx izf'k{k.k vkSj bldk egRo 

;ksx izf'k{k.k og izfØ;k gS ftlesa ;ksxklu]  
izk.kk;ke] è;ku] vkSj ;ksfxd fl¼karksa dk vH;kl vkSj 
vè;;u 'kkfey gSA ;g izkphu Hkkjrh; fo|k 'kjhj] eu 
vkSj vkRek ds leUo; ij dsafnzr gSA ;ksx izf'k{k.k esa 
fofHkUu vkluksa] 'okl rduhdksa] è;ku] vkSj thou 'kSyh 
ls lEcaf/r funZs'k 'kkfey gksrs gSa] tks O;fDr ds 'kkjhfjd 
vkSj ekufld LokLF; dks lq/kjus esa lgk;d gksrs gSaA

egRo 

1-	'kkjhfjd LokLF;% ;ksx izf'k{k.k 'kjhj ds 
yphysiu] rkdr vkSj lgu'kfDr dks c<+krk gSA fu;fer 
vH;kl ls ekalisf'k;ksa vkSj tksM+ksa esa etcwrh vkrh gS] 
jDrlapkj lq/jrk gS] vkSj 'kjhj ds fofHkUu vaxksa dk 
larqyu cuk, j[kus esa enn feyrh gSA

2-	ekufld LokLF;% ;ksx eu dks 'kkar djus vkSj 
ruko dks de djus esa egRoiw.kZ Hkwfedk fuHkkrk gSA 
è;ku vkSj izk.kk;ke ds vH;kl ls ekufld Li"Vrk vkSj 
,dkxzrk c<+rh gS] ftlls O;fDr rukoeqDr vkSj vf/d 
dsafnzr eglwl djrk gSA

3-	vkRe&fu;a=k.k vkSj è;ku% ;ksx izf'k{k.k 
vkRe&fu;a=k.k vkSj vkRe&la;e ds fodkl esa lgk;d 
gSA ;g O;fDr dks viuh Hkkoukvksa vkSj izfrfØ;kvksa dks 
fu;af=kr djus dh {kerk iznku djrk gS] ftlls thou 
dh pqukSfr;ksa dk lkeuk djuk vklku gks tkrk gSA

4-	thou 'kSyh esa lq/kj% ;ksx ,d larqfyr vkSj 
LoLFk thou 'kSyh dks izksRlkfgr djrk gSA ;g O;fDr dks 

larqfyr vkgkj] fu;fer O;k;ke] vkSj ldkjkRed lksp 
dh vksj izsfjr djrk gS] ftlls laiw.kZ thou esa lq/kj 
gksrk gSA

5-	 O;kolkf;d n{krk% ;ksx izf'k{k.k O;fDr dh 
dk;Z{kerk dks c<+krk gSA csgrj ekufld vkSj 'kkjhfjd 
LokLF; ds dkj.k O;fDr vius dk;Z{ks=k esa vf/d dq'ky 
vkSj mRiknd curk gSA

6-	lkekftd vkSj vkè;kfRed fodkl% ;ksx 
lkekftd vkSj vkè;kfRed fodkl dks izksRlkfgr djrk 
gSA ;g O;fDr dks vius vki ls vkSj nwljksa ls xgjs Lrj 
ij tqM+us esa enn djrk gS] ftlls lkeqnkf;d Hkkouk vkSj 
lgkuqHkwfr dk fodkl gksrk gSA

vk/qfud rduhd vkSj ;ksx 

vk/qfud rduhd us ;ksx vH;kl dks vf/d lqyHk] 
izHkkoh] vkSj vkd"kZd cuk fn;k gSA fofHkUu rduhdksa 
ds ekè;e ls ;ksx ds ykHkksa dks vf/d O;kid :i ls 
igqapkus dk iz;kl fd;k tk jgk gSA

;ksx vH;kl esa vk/qfud rduhd dk egRo 
(Importance of Modern Technology in Yoga 
Practice)%

1-	oh-vkj- rduhd 
•	 ifjp;% oh-vkj- rduhd ,d beflZo vuqHko 

iznku djrh gS] ftlesa mi;ksxdrkZ ,d vkHkklh 
okrkoj.k esa [kqn dks ikrs gSaA

•	 egRo% oh-vkj- ds ekè;e ls] yksx fdlh Hkh 
LFkku ij cSBdj ;ksx d{kkvksa esa Hkkx ys ldrs 
gSa] tSls fd os okLrfod ;ksx LVwfM;ks esa gksaA 
;g rduhd fo'ks"k :i ls mu yksxksa ds fy, 
ykHkdkjh gS tks 'kkjhfjd :i ls LVwfM;ks esa 
ugha tk ldrsA

2-	,-vkbZ- rduhd
•	 ifjp;% ,-vkbZ- rduhd e'khuyfuZax vkSj 

MsVk fo'ys"k.k ds ekè;e ls dk;Z djrh gSA
•	 egRo% ,-vkbZ- vk/kfjr ;ksx ,sIl vkSj midj.k 

O;fDrxr fiQVusl Lrj] LokLF; MsVk vkSj izn'kZu 
dk fo'ys"k.k djds dLVekbTM ;ksx l=k iznku 
djrs gSaA ;g O;fDr dh izxfr dks ekWfuVj dj 
ldrk gS vkSj lq/kj ds lq>ko ns ldrk gSA

3-	eksckby ,fIyds'ku
•	 ifjp;% LekVZiQksu vkSj VScysV ij pyus okys 

,sIl us ;ksx dk vH;kl djuk cgqr vklku 
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cuk fn;k gSA
•	 egRo% eksckby ,sIl esa ohfM;ks V;wVksfj;y] 

fjekbaMj] izxfr VªSfdax vkSj lkekftd 
lkeqnkf;d lqfo/k,¡ gksrh gSaA ;g yksxksa dks 
dgha Hkh vkSj fdlh Hkh le; ;ksx dk vH;kl 
djus dh lqfo/k iznku djrk gSA

VR/AR esa ;ksx dk mi;ksx (Use of Yoga in VR/
AR):
VR esa ;ksx dk mi;ksx% AR esa ;ksx dk mi;ksx%

beflZo ;ksx d{kk,a% 
opZqvy ;ksx LVwfM;ksA

LekVZiQksu vkSj VScysV ds 
ekè;e ls funZs'k% opZqvy 
izf'k{kdA

O;fDrxr izf'k{k.k% 
vkHkklh izf'k{kdA

fj;y&Vkbelq/kj% eqnzklq/kjA

è;ku vkSj izk.kk;ke% 
'kkar vkSj izkÑfrd n`';A 

baVjsfDVo ;ksxxkbM% fofHkUu 
;ksx vkluksa dh tkudkjhA

;ksxodZ'kkWi vkSj 
fjVªhV% oSf'od ;ksxxq#vksa 
ls lh[kukA

;ksxkxsEl% ;ksx dks jkspd cukukA

lekosf'krk vkSj oS'ohdj.k 

1-	lekosf'krk 
•	 ifjp;% lekosf'krk dk eryc gS lHkh yksxksa 

dks leku volj vkSj lalk/u iznku djukA
•	 egRo% rduhd ds ekè;e ls] ;ksx vH;kl 

dks fofHkUu HkkSxksfyd] vkfFkZd vkSj 'kkjhfjd 
lhekvksa dks ikj djrs gq, vf/d lekos'kh 
cuk;k tk ldrk gSA fo'ks"k t:jrksa okys 
O;fDr;ksa ds fy, dLVekbTM ;ksx l=k miyC/ 
djk, tk ldrs gSaA

2-	oS'ohdj.k 
•	 ifjp;% oS'ohdj.k dk eryc gS fo'oHkj 

esa lapkj vkSj O;kikj ds ekè;e ls laLÑfr] 
fopkjksa vkSj rduhdksa dk izlkjA

•	 egRo% baVjusV vkSj lks'ky ehfM;k ds ekè;e 
ls] ;ksx dk vH;kl oSf'od Lrj ij iQSy x;k 
gSA vc yksx fo'oHkj ds fofHkUu ;ksxxq#vksa 
vkSj 'kSfy;ksa ls lh[k ldrs gSaA ;g lkaLÑfrd 
vknku&iznku dks c<+kok nsrk gS vkSj ;ksx dks 
,d oSf'od leqnk; esa cny nsrk gSA

;ksx ds fy, eksckby ,sIl

YogaGlo vkSj Daily Yoga nksuksa gh O;kid 
vkSj fofo/ ;ksx vuqHko iznku djus okys IysViQkWeZ gSaA 
YogaGlo fofHkUu ;ksx 'kSfy;kk¡ tSls gB ;ksx] foU;kl] 
vkSj v"Vkax dh f'k{kk iznku djrk gS] lkFk gh lHkh Lrjksa 
ds fy, d{kkvksa dh fofo/rk Hkh miyC/ djkrk gSA 
ekufld 'kkafr ds fy, è;ku vkSj izk.kk;ke dh d{kk,a Hkh 
'kkfey gSaA ;g mi;ksxdrkZ dks vuqdwy baVjiQsl d{kkvksa 
dks fiQYVj djus dh lqfo/k nsrk gS] vkSj mi;ksxdrkZ 
d{kkvksa dks MkmuyksM djds vkWiQykbu eksM esa Hkh 
vH;kl dj ldrs gSaA nwljh vksj] Daily Yoga foLr`r ;ksx 
d{kk,a iznku djrk gS ftlesa fofHkUu ;ksx 'kSfy;k¡ 'kkfey 
gSaA ;g fiQVusl Iyku Hkh is'k djrk gS] ftlesa dkfMZ;ks 
vkSj LVªsaFkVªsfuax 'kkfey gSA fofHkUu è;ku l=kksa ds ekè;e 
ls è;ku vkSj foJke dks c<+kok fn;k tkrk gSA mi;ksxdrkZ 
viuh izxfr dks VªSd dj ldrs gSa vkSj ,d lfØ; ;ksx 
leqnk; dk fgLlk cu ldrs gSaA bu fo'ks"krkvksa ds lkFk] 
nksuksa IysViQkWeZ mi;ksxdrkZvksa dks ,d le`¼ vkSj larqfyr 
;ksx vuqHko iznku djrs gSaA

bZ&yfuZax IysViQkElZ vkSj ;ksx izeq[k IysViQkElZ

1-	Coursera: fo'ofo|ky;ksa ds lg;ksx ls ;ksxdkslZA
2-	Udemy% fofHkUu Lrjksa ds fy, ;ksxdkslZA
3-	edX% 'kkjhfjd vkSj nk'kZfud ;ksxdkslZA
4-	Yoga International% fo'ks"k ;ksx f'k{kkA
5-	Glo% fofHkUu ;ksx 'kSfy;k¡A

ykHk

1-	lqyHkrk% dgha ls Hkh ;ksx d{kkvksa dk ykHkA
2-	 fofo/rk% fofHkUu ;ksx 'kSfy;k¡A
3-	 yphykiu% viuh lqfo/k ds vuqlkj le; pquukA
4-	izek.ku% izekf.kr dkslZA
5-	 O;kolkf;d fodkl% izf'k{kdksa ds fy, 

mRÑ"V ekè;eA

is'ksoj ;ksx izf'k{kdksa dh Hkwfedk 

is'ksoj ;ksx izf'k{kdksa dh Hkwfedk cgqvk;keh 
gksrh gS] ftlesa lgh rduhd dk f'k{k.k] iz.kkyh vkSj 
vuq'kklu dk ikyu] O;fDrxr vko';drkvksa dk è;ku] 
izsj.kk vkSj leFkZu] ekufld vkSj vkè;kfRed fodkl] 
LokLF; vkSj lqj{kk] vkSj fujarj f'k{kk vkSj fodkl 
'kkfey gSaA ;s izf'k{kd] vkluksa dk izn'kZu] lajs[k.k vkSj 
larqyu fl[kkrs gSa] ftlls ;ksxkH;kl lgh rjhds ls gks 
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ldsA os vuq'kklfud izf'k{k.k vkSj y{;ksa dk fu/kZj.k 
djds ,d laxfBr ;ksx l=k lqfuf'pr djrs gSaA izf'k{kd 
O;fDrxr vko';drkvksa dk è;ku j[krs gq, vuqdwfyr 
;ksx l=k dk lapkyu djrs gSa vkSj leL;kvksa dk lekèkku 
djrs gSaA os vius Nk=kksa dks izsfjr djrs gSa vkSj ekufld 
,oa HkkoukRed leFkZu iznku djrs gSaA è;ku vkSj  
izk.kk;ke ds ekè;e ls ekufld vkSj vkè;kfRed fodkl 
dks izksRlkfgr djrs gSa vkSj ;ksxn'kZu dk Kku Hkh lk>k 
djrs gSaA LokLF; vkSj lqj{kk lqfuf'pr djus ds fy, 
lqj{kk mik; vkSj LokLF; laca/h tkudkjh iznku djrs gSaA 
blds vykok] os fujarj f'k{kk vkSj uohure rduhdksa dk 
vè;;u djds Lo;a dk fodkl Hkh djrs jgrs gSa] ftlls 
os vius Nk=kksa dks lokZsÙke izf'k{k.k iznku dj ldsaA

fu"d"kZ 

bl vè;;u us fl¼ fd;k gS fd rduhdh vkSj 
dkS'ky f'k{kk esa ;ksx ds lekos'k ls Nk=kksa dh 'kkjhfjd 
vkSj ekufld {kerk esa lq/kj gksrk gSA uhfrxr fliQkfj'kksa 
esa ;ksx dks ikB;Øe esa 'kkfey djus vkSj f'k{kdksa dks 
;ksx izf'k{k.k iznku djus dk lq>ko fn;k x;k gSA ;ksx 
izf'k{k.k dk egRo u dsoy 'kkjhfjd vkSj ekufld 
LokLF; ds fy, gS] cfYd ;g O;fDr ds laiw.kZ thou 
dh xq.koÙkk esa lq/kj ykrk gSA ;ksx ds fu;fer vH;kl 
ls O;fDr ,d larqfyr] LoLFk] vkSj [kq'kgky thou th 
ldrk gS] ftlls mldh O;fDrxr vkSj O;kolkf;d 
thou esa mUufr gksrh gSA

rduhdh vkSj dkS'ky f'k{kk us ;ksx ds ifjǹ'; dks 
cny fn;k gSA fMftVy IysViQkElZ] VR vkSj AR rduhdksa 
us ;ksxf'k{kk dks lqyHk vkSj izHkkoh cuk fn;k gSA lkFk gh] 
dkS'ky f'k{kk us izf'k{kdksa dks ;ksx fl[kkus ds u, rjhdksa vkSj 
voljksa ls mUur fd;k gSA ;g ifjorZu ;ksx ds vH;kl vkSj 
f'k{kk dks ,d u, Lrj ij ys tk jgk gSA

vk/qfud rduhd us ;ksx vH;kl dks ,d ubZ 
fn'kk nh gS] ftlls ;g vf/d lqyHk] izHkkoh] vkSj 
lekos'kh cu x;k gSA ohvkj] ,vkbZ] eksckby ,fIyds'ku] 
lekosf'krk vkSj oS'ohdj.k us feydj ;ksx ds vuqHko 
dks vf/d le`¼ vkSj O;kid cuk fn;k gSA ;g u dsoy 
O;fDrxr LokLF; vkSj dY;k.k dks c<+kok nsrk gS cfYd 
fo'o Hkj esa ;ksxleqnk; dks Hkh etcwr djrk gSA
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lkjka'k

;g vè;;u CNN-BiLSTM rduhd dk mi;ksx djrs gq, ,d uohu oLrq igpku ,YxksfjFe dk ifjp; 
nsrk gSA mUur laosnh izkS|ksfxfd;ksa vkSj xgu lqn`<hdj.k lh[kus ds n`f"Vdks.k ds ,dhdj.k ds ekè;e ls] izLrkfor 
iz.kkyh fofo/ oLrqT;kfefr] vkdkj vkSj lrg xq.kksa dks lek;ksftr djus ds fy, vius igpku ekinaMksa dks xfr'khy 
:i ls lek;ksftr djrh gSA bl n`f"Vdks.k esa ,d raf=kdk usVodZ ,tsaV dks ,d Nfo foaMks ls le>us ds fy, 
izf'k{k.k nsuk 'kkfey gS] ftlesa ,d iwoZ fu/kZfjr {ks=k ds Hkhrj oLrqvksa ij è;ku dsafnzr djus dh vko';drk gksrh 
gSA mPp&vk;keh vkSj le;&J`a[kyk MsVk dks izHkkoh <ax ls laHkkyus ds fy,] Mcy DQN <kaps dk mi;ksx fd;k 
tkrk gSA izLrkfor n`f"Vdks.k vkWCtsDVfjdfXu'ku ,YxksfjFe dks ifj"Ñr lqn`<hdj.k lh[kus dh rduhdksa] fo'ks"k :i 
ls Mcy&MhD;w,u ds lkFk tksM+rk gS] tks jkscksV dks fofHkUu okrkoj.kksa esa oLrqvksa dks xfr'khy :i ls le>us vkSj 
le>kus esa l{ke cukrk gSA izLrkfor i¼fr dh rqyuk esa orZeku n`f"Vdks.kksa dh izHkko'khyrk dk ewY;kadu djus ds 
fy, rqyukRed vuqla/ku djds ifj.kke izkIr fd, x,A D;w&usVodZ dks nks vyx&vyx xfr;ksa] vFkkZr~ ^^fV~oLV** 
vkSj ^^iq'k** dks fu"ikfnr djus ds fy, izf'kf{kr fd;k tkrk gS] bfPNr xfr dks ,d fufnZ"V iSjkehVj (^^iq'k** ds 
fy, $1 vkSj ^^fV~oLV** ds fy, &1) ds :i esa iznku fd;k tkrk gSA blds vykok] tc dk;Z iSjkehVj&1 vkSj 
$1 ds chp vkrk gS rks usVodZ lh[kh xbZ xfr;ksa ds chp eè;orhZ xfr mRiUu dj ldrk gSA fu"d"kksZ ls fofHkUu 
vkbVe vkdkjksa] vkÑfr;ksa vkSj fLFkfr;ksa esa liQyrk nj vkSj vuqdwyu {kerk dks le>us esa mYys[kuh; o`f¼ dk 
irk pyrk gSA fo'ks"k :i ls] vè;;u esa 90» dh liQyrk nj izkIr djrs gq,] dk;Z iwjk djus dh nj esa mYys[kuh; 
o`f¼ ntZ dh xbZ gSA
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ifjp;

vkWVkses'ku vkSj jkscksfVDl esa fiNys dbZ 
o"kks± esa cM+h miyfC/;k¡ gkfly gqbZ gSa] [kkldj 
jkscksfVdxzkfLiax ds {ks=k esaA jkscksfVd iz.kkfy;ksa dh 
n{krk vkSj vuqdwyu'khyrk dks c<+kus dh [kkst us 
vR;k/qfud izkS|ksfxfd;ksa dh [kkst dks tUe fn;k 
gS] ftuesa ls lqn`<hdj.k lh[kus ds ,YxksfjFe ,d  
egRoiw.kZ 'kfDr ds :i esa mHkjs gSaA ;g 'kks/ bl 
pqukSrh ds laHkkfor izHkkoh lek/ku dh tkap djrk 
gS% vuqdwyh igpku vkSj lVhd fid ra=k ds lkFk 
jkscksfVd xzSfLiax dks lqn`<hdj.k lh[kus ds ,YxksfjFe  
}kjk O;kogkfjd cuk;k x;k gS¹1ºA xgjh f'k{kk ds 
mi;ksx ds ekè;e ls] vkSj fo'ks"k :i ls lqn`<hdj.k 
ds ekè;e ls lh[kus ds ekè;e ls] 'kksèkdrkZ ,sls 
lapkyu dks pquuk vkSj j[kuk pkgrs gSa ftlesa fofuekZ.k 
izfØ;kvksa] HkaMkj.k lqfo/kvksa ds ifjogu vkSj mipkj 
ds ewY; ds lkFk laosnu'khy ckrphr 'kkfey gks] 
ftlesa vR;f/d lVhdrk dh vko';drk gksrh gSA

jkscksfVDl vuqla/ku ds Hkhrj izkFkfed ck/kvksa 
esa ls ,d jkscksfVd xzSfLiax ls lacaf/r gS] tks lVhdrk 
vkSj vuqdwyu {kerk ds lkFk oLrqvksa esa gsjiQsj djus 
dh e'khuksa dh {kerk ls lacaf/r gSA ljy ;kaf=kd 
midj.kksa ds lkFk viuh 'kq#vkr ds ckn ls bl {ks=k 

Abstract 
This study introduces a novel object recognition algorithm employing the CNN-BiLSTM 

technique. Through the integration of advanced sensory technologies and deep reinforcement learning 
approaches, the proposed system dynamically adjusts its detection parameters to accommodate diverse 
object geometries, sizes, and surface properties. The approach entails training a neural network agent to 
discern, from an image window, which objects within a predetermined region warrant focused attention. 
To effectively handle high-dimensional and time-series data, a Double DQN framework is utilized. 
The proposed approach amalgamates object recognition algorithms with sophisticated reinforcement 
learning techniques, notably Double DQN, enabling robots to dynamically perceive and grasp items in 
varied environments. The outcomes were obtained by conducting comparative research to evaluate the 
effectiveness of current approaches in comparison to the proposed method. The Q-network is trained 
to execute two distinct motions, namely "twist" and "push," with the intended motion provided as an 
assigned parameter (+1 for "push" and -1 for "twist"). Moreover, the network can generate intermediate 
movements between the learned motions when the task parameter falls between -1 and +1. The findings 
reveal notable enhancements in grasping success rates and adaptability across diverse item sizes, shapes, 
and conditions. Notably, the study reports a significant increase in the task completion rate for grasping, 
achieving a success rate of 90%.
eq[; 'kCn% Mcy&MhD;w,u] lh,u,u&,y,lVh,e] jkscksV xzSfLiax] vkWCtsDV fMVsD'kuA
Key Words: Double DQN, CNN-LSTM, Robot Grasping, Object Detection.

us egRoiw.kZ izxfr dh gS] vc ;g Ñf=ke cqf¼eÙkk 
vkSj lkWÝVjkscksfVDl esa izxfr ds {ks=k esa vkxs c<+ jgk 
gSA jkscksfVd xzSfLiax dh fodkloknh ;k=kk dks le>us 
ls izkS|ksfxdh esa mu pqukSfr;ksa vkSj izxfr ds ckjs esa 
ewY;oku n`f"Vdks.k feyrs gSa ftudk 'kks/drkZvksa us o"kksZ 
ls lkeuk fd;k gSA

oLrq gsjiQsj esa yphykiu egRoiw.kZ gksrk tk jgk 
gS D;ksafd daifu;ka lVhdrk vkSj izHkko'khyrk ds fy, 
izkS|ksfxdh ij vf/d ls vf/d fuHkZj gksrh tk jgh gSaA 
thou esa ifjfLFkfr;ksa dh vkarfjd lèf¼ vkSj vizR;kf'krrk 
dHkh&dHkh ikjaifjd Lopkfyr le> rduhdksa ds fy, 
pqukSfr;ka is'k djrh gSA gekjk vè;;u mu dfBukb;ksa 
ds vuqlkj jkscksV esa gsjiQsj djus ds ikjaifjd rjhdksa ij 
iqufoZpkj djus ds fy, vkj,y i¼fr dk mi;ksx djrk 
gSA ;s ǹf"Vdks.k jkscksfVDl dks Kku izkIr djus vkSj cnyrs 
vkSj vizR;kf'kr ifjos'k esa ekStwnk euksjatd rduhdksa dks 
la'kksf/r djus esa l{ke cukrs gSa¹2ºA ;s iz;ksx vkSj foiQyrk 
dh ewyHkwr vo/kj.kkvksa ij vk/kfjr gSaA bl iz;kl esa] 
dsoy le>us dh {kerkvksa ls ijs izxfr dh xbZ gS] blds 
ctk; xfr'khy igpku iz.kkfy;ksa ds ,dhdj.k ij tksj 
fn;k x;k gSA

jkscksfVDl dks le>us esa fofHkUu izdkj dh tfVy 
leL;k,a 'kkfey gSa] tSls yphyh iz.kkfy;ksa dh vko';drk 
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tks oLrqvksa dh ,d foLr̀r J̀a[kyk dks laHkky lds] lsalj 
dh {kerkvksa ij ck/k,a] okLrfod le; esa /kj.kk] 'kksj 
vkSj vfuf'prrkA euksjatd rduhdksa ds yphysiu] lqj{kk 
fparkvksa vkSj vf/d mUur dk;ksZ ds lkFk lgt leUo; 
ls tfVyrk vkSj c<+ tkrh gSA jkscksfVDl izkS|ksfxdh] Ñf=ke 
cqf¼eÙkk vkSj raf=kdk usVodZ esa fodkl ds ekè;e ls] 
MsoyilZ bu ck/kvksa dks nwj djus vkSj fofHkUu fLFkfr;ksa esa 
Lopkfyr le> dh vuqdwyu'khyrk vkSj n{krk esa lqèkkj 
djus ds fy, dke djrs gSaA

jkscksfVd gSaMfyax ds rjhds% fofHkUu dkjdksa ds 
vuqlkj] n`f"V&vk/kfjr gsjiQsj djus okys jkscksV ds 
fy, fofHkUu rjhds ekStwn gSaA fo'ys"k.kkRed rjhds 
vkn'kZ idM+ fLFkfr fu/kZfjr djus ds fy, oLrq ds :i 
dh tkap djrs gSaA e'khu yfuZax MsVk&lapkfyr i¼fr;ksa 
dh uhao gS] tks csgrj izlaLdj.k {kerkvksa] lkaf[;dh; 
rjhdksa vkSj MsVk igqap ds ifj.kkeLo:i dkiQh mUur 
gqbZ gSA lwpuk&lapkfyr rjhdksa dks ifj"Ñr djus ds 
fy, ekWMy&vk/kfjr vkSj ekWMy&eqDrj.k uhfr;ksa dk 
mi;ksx fd;k tk ldrk gSA

ekWMy&vk/kfjr vkj,y ,YxksfjFe% ekWMy&vkèkkfjr 
jkscksfVd xzSfLiax izfØ;kvksa dks rhu vyx&vyx pj.kksa 
esa foHkkftr djuk laHko gS% vkWCtsDV ikst dk vuqeku 
yxkuk] idM+us dh fLFkfr dk fu/kZj.k djuk] vkSj 
vkbVe dk p;u djus ds fy, ekxZ dh ;kstuk cukukA 
bl n`f"Vdks.k dk mi;ksx djrs gq,] jkscksfVd Hkqtk 
fo'ys"k.k djrh gS vkSj idM+us okyh fØ;k,a djrh 
gS] vDlj fleqys'ku ;k lkaf[;dh; rjhdksa ds ekè;e 
ls idM+ dks vuqdwfyr djrh gSA ekWMy&vk/kfjr 
n`f"Vdks.k ds fy, mRikn vkSj okrkoj.k izfrfuf/Ro dh 
lVhdrk vko';d gS] vkSj Hkfo";ok.kh vkSj okLrfod 
ifjfLFkfr;ksa ds chp dksbZ Hkh vlekurk n`f"Vdks.k dh 
izHkko'khyrk ij izHkko Mky ldrh gS¹3ºA

fp=k 1- ekWMy&vk/kfjr vkSj ekWMy&eqDr vkj,y dk laØe.k

ekWMy&eqDr vkj,y ,YxksfjFe% ekWMy&vkèkkfjr 
rduhdksa ds foijhr] ekWMy&eqDr n`f"Vdks.k mu oLrqvksa 
ds ckjs esa fiNyh tkudkjh ij fuHkZj ugha gks ldrs 
gSa ftuls fuiVrs gSaA xgu f'k{k.k vkSj lqn`<hdj.k 
f'k{k.k nks fof/;k¡ gSa ftudk mi;ksx bl izdkj ds 
funZs'k dks iwjk djus ds fy, fd;k tk ldrk gSA 
vizR;kf'kr vkSj vizf'kf{kr lanHkksZ esa] tgka igys ls 
lVhd fleqys'ku rS;kj djuk eqf'dy gks ldrk gS] 
ekWMy&eqDr rduhdsa iQk;nsean gksrh gSa] ysfdu fofHkUu 
oLrqvksa vkSj ifjfLFkfr;ksa ij lkekU;hdj.k ds lanHkZ esa 
vPNk izn'kZu djus ds fy, mUgsa cgqr lkjh funZs'kkRed 
tkudkjh dh vko';drk gks ldrh gSA

lkfgR; leh{kk

'kks/ ls irk pyrk gS fd HkkSfrd ;kaf=kdh 
dh Li"V :i ls Hkfo";ok.kh djus ls ,d ,slh 
uhfr curh gS tks gkFk ls rS;kj dh xbZ xfr'khyrk  
vk/kj js[kk vkSj ̂ ^ewY;&usVodZ** nksuksa ls csgrj izn'kZu 
djrh gSA mÙkjk¼Z vkerkSj ij lVhd ewY; vuqeku 
mRiUu djus ds fy, leku ;kaf=kdh dh varfuZfgr  
Hkfo";ok.kh ij fuHkZj djrk gSA ;s fu"d"kZ uhfr fuekZ.k 
izfØ;k esa HkkSfrd ;kaf=kdh dks Li"V :i ls ,dhÑr 
djus dh Js"Brk ij tksj nsrs gSa¹4ºA dbZ lewgksa ds 
lkFk izkjafHkd oxhZdj.k ds laca/ esa leL;k dk  
lek/ku djus ds fy,]¹5º ds 'kks/drkZvksa us (MhD;w,u) 
rduhd ij vk/kfjr ,d Mhvkj,y fof/ dk lq>ko 
fn;kA fdlh pht dks idM+uk idM+us ;k mBkus dh 
fØ;k gSA euksjatd xfrfof/ djrs le;] rhu egRoiw.kZ 
dkjdksa ij fopkj fd;k tkuk pkfg,% LFkku] oLrq vkSj 
ifjos'kA izLrkfor <kaps ds izn'kZu dk O;kid ewY;kadu 
djus ds fy, fleqys'ku vkSj okLrfod nqfu;k dh tkap 
ds la;kstu ds ekè;e ls dBksj ewY;kadu fd;k tkrk 
gSA flE;qysVsM ifjn`';ksa dk mi;ksx <kaps dh tfVy 
dk;Z{kerkvksa dk irk yxkus ds fy, fd;k tkrk gS] 
tks fofHkUu ifjfLFkfr;ksa esa blds O;ogkj esa varnZ`f"V 
iznku djrk gS¹6]7ºA fxzi dk;Z dks c<+kus ds fy, dbZ 
rjhds LFkkfir fd, tk jgs gSa_¹8º esa ys[kd oLrq dk 
irk yxkus] lh[kus vkSj le>us ds fodYiksa ij tksj 
nsus ds lkFk orZeku fodkl dh leh{kk iznku djrs 
gSaA ;g vuqHkotU; lR;kiu HkkSfrd iz.kkfy;ksa dh 
lVhd Hkfo";ok.kh vkSj gsjiQsj dh vko';drk okys 
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dk;ksZ ds fy, uhfr;ksa dks vuqdwfyr djus esa HkkSfrd 
;kaf=kdh dks Li"V :i ls ekWMfyax djus ds egRo dks 
js[kkafdr djrk gS¹9]10ºA mYVs xfrdh dk mi;ksx djus 
okyh vU; LFkkfir fof/;k¡ Hkh ekStwn gSa] ftuesa¹11]12º 
'kkfey gS] tks mYVs xfr dh lek/kuksa ds fy, Bksl 
O;oLFkk ds la;qDr&LFkku iFk iznku djus ds fy, vkj 
,y&vk/kfjr n`f"Vdks.k dk lq>ko nsrk gSA 'kks/ dk 
mn~s'; O;qRØe xfr'khyrk dk ,d lek/ku [kkstuk gS 
tks ,d Lok;Ùk 'kk[kk dks ,d xgjh iwokZuqekfur uhfr 
fHkUurk rduhd¹13º dk mi;ksx djds n`f"V ds vuqlkj 
oLrqvksa dks gfFk;kus dk dke iwjk djus dh vuqefr 
nsrk gSA f'k{kkfonksa }kjk ubZ rduhdksa dh tkap dh tk 
jgh gS] tSls lh[kus ds fy, raf=kdk usVodZ tks Kku dk 
dq'kyrk iwoZd mi;ksx djrs gSa¹14ºA

tcfd DQN dqN ifjǹ';ksa esa mRÑ"V izn'kZu 
iznf'kZr djrk gS] ;g mu ukSdfj;ksa ds fy, vuqi;qDr gS 

rkfydk 1. lkfgR; dh leh{kk
o"kZ fof/ dk iz;ksx fd;k x;k dfFkr jkscksfVd xfr n{krk nj 

(» esa)
ekWMyeqÝr ()

@ vk/kfjr (&)

izlax la[;kA

2024 McyMhD;w,u mBkb, vkSj txg ij jf[k, 100  ¹1º

2024 MkW ,y idM+us esa 95 & ¹2º

2024 MkW ,y idM+us esa 80 & ¹3º

2023 Mhvkj,y (ihD;wlh,u) /dsyuk] idM+uk vkSj j[kuk 88  ¹4º

2023 Mhvkj,y (D;w&yfuZax) idM+us esa 93-8  ¹5º

2023 vkj ,y idM+us esa & & ¹6º

2023 vkj ,y idM+sa] vkSj pqusa vkSj j[ksa 100 & ¹7º

2022 Msyh idM+us esa 90 & ¹8º

2021 MkW ,y idM+us esa 86&96  ¹9º

2021 vkj ,y euksjatd &  ¹10º

2021 Mhvkj,y] tsusfVd ,YxksfjFe (th,) idM+us esa & & ¹11º

2020 Mhvkj,y (D;w&eku) idM+&ls&LFkku 90  ¹12º

2020 vkj ,y idM+us dk dk;Z 100  ¹13º

2020 Msyh idM+uk vkSj fgykuk & & ¹14º

2018 McyMhD;w,u idM+us esa 90  ¹15º

2018 vkj,y (D;w&lh[kuk) idM+uk vkSj /dsyuk 70  ¹16º

*ihD;wlh,u&fiDlsy&okjD;w&ewY;oku fØfVd usVodZ] #th,&tsusfVd ,YxksfjFe] th,l,u&LVSfdax usVodZ ds fy, xzSfLiax

ftuds fy, fujarj izfØ;k LFkku dh vko';drk gksrh 
gSA DQN dks iwokZuqekfur uhfr mUu;u fof/** ds lkFk 
,dhÑr djds] DDPG bl leL;k ls futkr ik ysrk gSA  
'kks/drkZvksa }kjk¹15º esa dbZ vkWiQ&ikWfylh] ekWMy&eqDr] 
Mhvkj,y fof/;ksa dk vuqHkotU; ewY;kadu izLrqr fd;k 
x;k gSA ekWMy&eqDrMhi&vkj,y dk mi;ksx djds] 'kks/
drkZ ;g irk yxkus vkSj vè;;u djus esa l{ke Fks fd 
dSls /Ddk nsus ls dykbZ vkSj gkFkksa ds fy, txg cukus 
ds fy, HkhM+ okyh oLrqvksa dks iquxZfBr djus esa enn fey 
ldrh gSA ;g Lo&i;Zosf{kr Mhvkj,y ds lkFk idM+us 
vkSj pyus ds chp rkyesy dh [kkst ls laHko gqvkA th 
,l ,u ds ekè;e ls]¹16º ds 'kks/drkZ ,d ,slk ǹf"Vdks.k 
lq>krs gSa tks ,d lkFk fu;eksa dks gfFk;kus vkSj O;ofLFkr 
djus dks le>rk gSA ;g ,d jkscksfVd Hkqtk dks lrg ls 
mfpr :i ls iSdstksa dk p;u djus vkSj mUgsa ,d mQaph 
lrg ij j[kus dh vuqefr nsrk gSA
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izfØ;k

lh,u,u% dUosU'kuy U;wjy usVodZ (lh,u,u) 
Ñf=ke cqf¼eÙkk ds Hkhrj] fo'ks"k :i ls daI;wVj n`f"V ds 
Hkhrj ,d egRoiw.kZ izxfr ds :i esa n`f"Vxkspj gksrk gSA 
os e'khuksa }kjk n`'; MsVk dh O;k[;k vkSj le> esa ,d 
ifjorZudkjh liQyrk dk izfrfuf/Ro djrs gSaA lh,u,u 
ds ewy esa ladsafnzr ijrsa gksrh gSa] tgka feuV fiQYVj 
buiqV Nfo;ksa dks ikj djrs gSa] fiDlsy ds chp LFkkfud  
laca/ksa dks cuk, j[krs gq, lqfo/kvksa dks fudkyrs gSaA 
bu ijrksa dks vkerkSj ij iwfyax ijrksa }kjk liQy cuk;k 
tkrk gS] tks fudkyh xbZ fo'ks"krkvksa dk uewuk ysrh 
gS] ftlls dEI;wVs'kuy tfVyrk de gks tkrh gS vkSj 
vksoj fiQfVax de gks tkrh gSA ReLU tSls lfØ;.k 
dk;ksZ }kjk 'kq: dh xbZ xSj&jSf[kdrk,a] CNN dks 
tfVy iSVuZ dks le>us esa l'kDr cukrh gSaA daI;wVj 
fotu ds {ks=k esa] iQhpj fu"d"kZ.k vkSj oxhZdj.k dh 
[kkst vuqla/ku dk ,d egRoiw.kZ volj gSA Nfo 
izlaLdj.k esa ikjaifjd n`f"Vdks.k vkerkSj ij lkaf[;dh; 
fu;ferrkvksa ;k ekStwnk Kku ls izkIriwoZ&fMtkbu dh 
xbZ lqfo/kvksa ij fuHkZj djrs gSa] tks ewy Nfo MsVk dks 
iwjh rjg vkSj lVhd :i ls izLrqr djus dh mudh 
{kerk dks lhfer djrs gSaA dUosU'kuy U;wjy usVoDlZ 
(lh,u,u) ,d ,aM&Vw&,aM yfuZax izfreku iznku djrs 
gSa tgka ekinaMksa dks xzsfM,aVfMlsaV ds ekè;e ls ifj"Ñr 
fd;k tkrk gSA

BiLSTM: vkWCtsDV fMVsD'ku ds fy, 
fcMk;jsD'kuy ykWUx 'kkWVZ&VeZeseksjh (BiLSTM) 
usVodZ dks fu;ksftr djus dh izfØ;k Nfo;ksa vkSj 
muds lacaf/r vkWCtsDV ckmafMax ckWDl okys yscy 
okys MsVklsV ds fuekZ.k ls 'kq: gksrh gSA blds ckn] 
bu Nfo;ksa ls inkuqØfer fo'ks"krkvksa dks fudkyus 
ds fy, iwoZ&izf'kf{kr dUosU'kuy U;wjyusVodZ 
(lh,u,u) ekWMy dk mi;ksx fd;k tkrk gS] ftUgsa 
fiQj iQhpjoSDVj ds vuqØe esa ,UdksM fd;k tkrk 
gSA izklafxd tkudkjh dks f}fn'kkRed :i ls dSIpj 
djus ds fy, bu vuqØeksa dks BiLSTM ijr 
esa buiqV fd;k tkrk gSA blds ckn] oLrqvksa dh 
mifLFkfr vkSj muds ckmafMax ckWDl funZs'kkad dh  

Hkfo";ok.kh djus ds fy, usVodZ esa ,d fMVsD'ku 
gsM tksM+k tkrk gSA iwjs usVodZ dk izf'k{k.k mfpr gkfu 
dk;ksZ dk mi;ksx djds 'kq: ls var rd vk;ksftr 
fd;k tkrk gS] ftlesa izn'kZu ewY;kadu lVhd] 
fjdkWy vkSj ekè; vkSlr ifj'kq¼rk (,e,ih) tSls 
eSfVªDl dk mi;ksx djds fd;k tkrk gSA vLFkk;h 
fuHkZjrk dks idM+us esa bl n`f"Vdks.k dh {kerk 
ds ckotwn] ikjaifjd lh,u,u&vk/kfjr rjhdksa 
ds lkis{k bldh n{krk vkSj lVhdrk fof'k"Vdk;Z 
vko';drkvksa ds vk/kj ij fHkUu gks ldrh gSA

Mcy MhD;w,u% jkscksfVd xzSfLiax esa Mcy 
MhiD;w&usVodZ (McyMhD;w,u) dks 'kkfey djus 
ls oLrqvksa dks izHkkoh <ax ls idM+us es jkscksV dh 
n{krk dks c<+kus ds fy, lqn`<hdj.k lh[kus ds 
fl¼karks a dk mi;ksx djuk 'kkfey gSA bl i¼fr ds 
ekè;e ls] jkscksV vius i;kZoj.kh; voyksduksa dk 
vkdyu djds vkSj fiNys vuqHkoksa dk ykHk mBkdj 
b"Vre le> fØ;kvksa dks le>us dh {kerk izkIr 
djrk gSA izkjafHkd pj.k esa i;kZoj.kh; fLFkfr dks 
ifjHkkf"kr djuk 'kkfey gS] ftlesa vkWCtsDV fLFkfr] 
fxzij fLFkfr vkSj lsalj MsVk tSls dSejk Nfo;ka 
;k xgjkbZ eku fp=k tSls dkjd 'kkfey gSaA blds 
vykok] jkscksV ds fy, miyC/ fØ;k,a fufnZ"V dh 
xbZ gSa] ftlesa fxzij dh fLFkfr vkSj vfHkfoU;kl esa 
laHkkfor lek;kstu 'kkfey gSaA

okLrfod le; xzSfLiax fu"iknu ds nkSjku] 
izf'kf{kr McyMhD;w,u ,tsaV i;kZoj.k dh ekStwnk 
fLFkfr dk vkdyu djds xfr'khy :i ls dk;ksZ dk 
p;u djrk gS] jkscksfVdvkeZ ;k fxzij dks rnuqlkj 
xzSfLiax xfr dks fu"ikfnr djus dk funZs'k nsrk gSA 
blds ckn] ,tsaV ds ekinaMksa dks iqujko`Ùkh; :i ls 
lek;ksftr djus ds fy, i;kZoj.k ls izfrfØ;k] tSls 
le>us ds iz;klksa (liQyrk ;k foiQyrk) ds ifj.kkeksa 
dk ykHk mBk;k tkrk gSA ;g iqujko`Ùkh; izfØ;k le; 
ds lkFk ,tsaV dh le>us dh j.kuhfr;ksa dks ifj"Ñr 
djrh gS] ftlls oLrqvksa dks izHkkoh <ax ls idM+us esa 
mldh n{krk c<+rh gSA
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fp=k 2- xzSfLiax flLVe dh dk;Ziz.kkyh dk ÝykspkVZ

ekWMy izf'k{k.k vkSj iz;ksx fMtkbu

MsVklaxzg.k% orZeku 'kks/ esa] izf'k{k.k MsVk ,d=k 
djus ds fy, eks'ku baVjiksys'ku fu;a=k.k dk mi;ksx 
fd;k x;k FkkA bl n`f"Vdks.k esa 'kq#vkr vkSj var nksuksa 
eqnzkvksa dk o.kZu 'kkfey gS] ftUgsa fiQj la;qDr dks.kksa 
dh x.kuk djds gkFk esa gsjiQsj dkjZokbZ iznku djus ds 
fy, iz{ksfir fd;k tkrk gSA tcfd jkscksfVd gkFkksa ls 
idM+h xbZ xfrfof/ dks iwjk djus ds fy, baVjiksys'ku 
fu;a=k.k mRÑ"V gS] ;g maxfy;ksa ij izkjafHkd idM+us 
okys LFkkuksa esa nks"kksa ds izfr [kjkc vuqdwyu {kerk 
fn[kkrk gS vkSj oLrqvksa ij vR;f/d cy Mky ldrk 
gS] ftlls VwVus dk [krjk c<+ tkrk gSA raf=kdk usVodZ 
vkSj baVjiksys'ku fu;a=k.k ds chp ,d rqyukRed 
fo'ys"k.k ls bu lhekvksa dk irk pykA bu&gSaM gsjiQsj 
ds fy, raf=kdk usVodZ ds izf'k{k.k dh izHkkodkfjrk 
esa lq/kj djus ds fy,] iz;ksxdrkZ tkucw> dj izR;sd 
ijh{k.k ds fy, y{; oLrq dh izkjafHkd idM+us dh 
fLFkfr dks ;kn`fPNd cukrk gSA ;g j.kuhfr lqfuf'pr 
djrh gS fd izf'k{k.k MsVk esa fofHkUu izkjafHkd idM+ 
fLFkfr;ksa ls 'kq: gksus okyh xfr;k¡ 'kkfey gksaA

nwljksa ds eqdkcys viuh i¼fr dks csapekdZ djus 
ds fy,] ge dkxy MsVklsV dk mi;ksx djds viuh 
okLrqdyk dk ewY;kadu djrs gSaA bl MsVklsV esa 228 
vyx&vyx oLrqvksa okyh 864 Nfo;ka 'kkfey gSaA 
izR;sd Nfo esa dbZ xzSLi vk;r gksrs gSa] ftUgsa lekukarj 
IysV fxzilZ ij iQksdl ds lkFk liQy (ldkjkRed) 

;k vliQy (udkjkRed) ds :i esa oxhZÑr fd;k 
tkrk gSA dqy feykdj] MsVklsV esa 7085 yscy 
okys xzSIl gSa] ftuesa 5055 ldkjkRed mnkgj.k vkSj 
2030 udkjkRed mnkgj.k 'kkfey gSaA MsVklsV ds nks 
vyx&vyx foHkktu cuk, x, gSa%

fp=kkuqlkj foHkktu% bl foHkktu esa MsVk lsV esa 
izR;sd fp=k dks ;kn`fPNd :i ls ikap rgksa esa foHkkftr 
fd;k x;k gSA ;g fof/ ;g vkdyu djus ds fy, 
vPNh rjg ls dke djrh gS fd usVodZ fofHkUu 
vfHkfoU;klksa vkSj LFkkuksa esa igys ls ns[kh xbZ oLrqvksa 
dks fdruh vPNh rjg lkekU;hÑr djrk gSA

oLrq&okj foHkktu% fdlh fuf'pr vkbVe dh 
lHkh rLohjsa ,d gh lR;kiu lsV esa ,df=kr dh 
tkrh gSa] vkSj izR;sd vkWCtsDV ds lHkh mnkgj.k 
;kn`fPNd :i ls foHkkftr gksrs gSaA ;g rduhd ;g  
fu/kZfjr djus esa lgk;d gS fd usVodZ mu oLrqvksa dks 
fdrus izHkkoh <ax ls lkekU;hÑr djrk gS ftUgsa mlus 
igys ugha ns[kk gSA

izf'k{k.k ekWMy% izf'k{k.k ds fy,] lh,u,u 
dks vkerkSj ij Lora=k MsVk dh vko';drk gksrh gS] 
gkykafd ,y,lVh,e usVodZ eseksjh esa yxkrkj laxzghr 
uewuksa ls dusD'ku dk irk yxkus esa dkiQh vPNs gSaA 
LFkkukarj.k f'k{k.k rduhd dk mi;ksx djrs gq,] ;g 
'kks/  bl la?k"kZ dks gy djus dk iz;kl djrk gSA 
lh,u,u ekWMy dks lcls igys mu MsVk ij izf'kf{kr 
fd;k tkrk gS tks vO;ofLFkr gSaA fiQj] fcuk iQsjcny 
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fd, x, uewuksa dk mi;ksx djds] lh[ks x, ekinaMksa 
dks yksM fd;k tkrk gS vkSj ,y,lVh,e Hkkx dks 
izf'kf{kr djus ds fy, r; fd;k tkrk gSA ;g rduhd 
lh,u,u vkSj ,y,lVh,e nksuksa ds iQk;nksa dk mi;ksx 
djds vuqØfed MsVk dks laHkkyuk vklku cukrh gSA 
izf'k{k.k ds fy, MsVklsV ls 7085 uewuksa dk mi;ksx 
fd, tkus ds ckn orZeku ekWMy ds iSjkehVj j[ks x, 
gSaA mlds ckn] u, MsVk lsV ij izf'k{k.k tkjh j[kus 
ds fy, bu laxzghr ekinaMksa dks fiQj ls vk;kr fd;k 
tk,xkA bl i¼fr dk mi;ksx djds] fLFkjrk cuk, 
j[kh tkrh gS vkSj tc ekWMy dks rktk MsVk feyrk 
gS rks og igys ds izf'k{k.k dk ykHk mBk ldrk gSA

CNN & LSTM usVodZ dk fuekZ.k vkSj izf'k{k.k 
Tensor Flow dk mi;ksx djds fd;k tkrk gSA izkjaHk 
esa] lh,u,u ?kVd viuh iFk fu;kstu {kerk dk 
vkdyu djus ds fy, izf'k{k.k vkSj ewY;kadu ls 
xqtjrk gS¹20ºA blds ckn] fleqys'ku vuqHkkx esa LSTM 
?kVd dk ewY;kadu fd;k tkrk gSA ;g vuqØfed 
n`f"Vdks.k dk;Z ds fofHkUu igyqvksa esa usVodZ ds izn'kZu 
ds O;kid ewY;kadu dh vuqefr nsrk gSA

rkfydk 2- fodkl eSfVªDl dh rqyuk

rjhds lh,u,u vkj&

lh,u,u

lh,u,u&

,y,lVh,e

lh,u,u&

chvkbZ,y

,lVh,e
,e,ihbZ» 7-5 5-87 2-34 1-76
vkj2 84 89-43 91-7 99-02

MhD;w,u okLrqdyk
fdlh nh xbZ voyksdu ;ksX; fLFkfr esa] Rs ,d 

jkscksV ,d uhfr ds vuqlkj viuh dkjZokbZ r; djrk 
gS π] vxys jkT; esa laØe.k Rs+1= h(Rs, Bs) bl 
iqujko`Ùkh; izfØ;k esa] ,d vPNh rjg ls ifjHkkf"kr 
dk;Zuhfr dk gksuk vko';d gSA lap;h buke dks 
bl izdkj n'kkZ;k x;k gS- Pt =∑s=t dds–t rt lqn`<hdj.k 
lh[kus esa] uhfr ds rgr fØ;k&ewY; dk;Z djrk gS p 
ds :i esa n'kkZ;k x;k gSA Qπ (r, b) = e [Qs|Rs, Bs, π]
b"Vre uhfr fu/kZfjr djus esa fØ;k&ewY; iQaD'ku dk 
vuqeku yxkuk 'kkfey gS] ftls csyesu lehdj.k dk 
mi;ksx djds izkIr fd;k tk ldrk gS: Qπ (r, b)

 Qs+1 (r, b) = δ[a+γ max Pt (r', b')º      (1)
;g vè;;u Mh vkj ,y vkfdZVsDpj dk mi;ksx 

djds vkn'kZ ,D'ku&oSY;w iQaD'ku (Q*) dk vuqeku 

yxkus ds fy, lh,u,u dk mi;ksx djrk gSA iSjkehVj 
α }kjk ifjHkkf"kr usVodZ] ds ,d xSj&js[kh; lfUudVu 
ds :i esa dk;Z djrk gS] ftls Q(r,b;α) ¾ Q*(r,b) 
ds :i esa O;Dr fd;k tkrk gSA bu ekinaMksa dh 
x.kuk vLFkk;h varj =kqfV (VhMh&=kqfV) dks de djds 
ckj&ckj dh tkrh gSA

( ) ( )ˆ 2arg min [ max ', '; , ; ]a Q r b Q r bθ = d + g θ − θ     (2)
DQN esa] vuqdwyu izfØ;k dks vLFkk;h varj 

=kqfV (TD-err) dks gkfu iQaD'ku ds :i esa ekurs gq,] 
,d izfrxeu dk;Z esa cny fn;k tkrk gSA
L(θ)¾[a$g max Q(r',b';θ)&Q(r,b;θ))]2           (3)

lh,u,u dk mi;ksx djds] Nfo;ksa ls fo'ks"krk,a 
iquizkZIr dh tkrh gSaA iQhpj ,DlVªSDVj ResNet&18 
dh 'kq#vkrh 9 ijrksa vkSj nks vfrfjDr lc lSaifyax 
duoY'kuy ekWMÔwy ls cuk gSA ,d iwjh rjg ls tqM+h 
gqbZ ij rckmafMax ckWDl buiqV dks 512&vk;keh osDVj 
esa foLrkfjr djrh gSA fiQj bu nks buiqVksa dks la;ksftr 
fd;k tkrk gS] ftlesa Q dk vuqeku yxkus ds fy, nks 
iwjh rjg ls tqM+h gqbZ ijrksa dk mi;ksx fd;k tkrk gSA
Mcy MhD;w,u

dkjZokbZ p;u vkSj y{; ewY; vuqeku nksuksa ij 
vf/drehdj.k vkWijs'ku dks fu;ksftr djus ds dkj.k 
ewy DQN fof/ dks vf/d vuqeku ds eqíksa dk 
lkeuk djuk iM+rk gSA bls lacksf/r djus ds fy,] 
Mcy D;w&yfu±x dks ,d lek/ku ds :i esa is'k fd;k 
x;k gSA ;g n`f"Vdks.k vf/drehdj.k vkWijsVjksa dks nks 
usVodksZ esa foHkkftr djds vfr ewY;kadu =kqfV;ksa dks 
de djrk gS% Qtarget vkSj Qeval- nksuksa usVodZ dh 
lajpuk ,dleku gSa ysfdu iSjkehVj vyx&vyx gSaA 
Qtarget dk mi;ksx dsoy fØ;kp;u ds fy, fd;k 
tkrk gS%

dt = maxQevel (Rs, b; θ–)		  (4)
ifj.kke

xfr'khy oLrq igpku ds fy, ,d izHkkoh rduhd 
ds fy, ,d dq'ky O;ogkj izksVksdkWy LFkkfir djus 
dh vko';drk gksrh gS tks jkscksV dks rsth ls mi;qDr 
voyksdu ifjizs{; izkIr djus dh vuqefr nsrk gSA bl 
pqukSrh ls fuiVus ds fy, rS;kj Mh vkj ,y <kapk 
rS;kj djds bls gkfly fd;k tk ldrk gSA CNN vkSj 
BiLSTM ekWMy dks feykdj vkSj mUgsa izkFkfedrk 







;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024	 61

(a) igq¡puk		        (b) /dsyuk		         (c) mBkb, vkSj txg ij jf[k,	 (d) <sj

fp=k 6- yky vkSj gjh Nk;kadu y{; fLFkfr ls esy [kkrh gS

voyksdu LFkku {k.k dh fLFkfr ds vuqlkj cnyrk jgrk gSA izR;sd dk;Z esa fxzij dk LFkku vkSj osx 
ns[kk tkrk gSA blds fu;a=k.k dk mi;ksx djds fxzij dh fn'kk cnyuk laHko ugha gSA bl izdkj] fuEufyf[kr 
funZs'kkad bldh laiw.kZ fLFkfr dks n'kkZrs gSaA ,d ;k vf/d oLrqvksa ds lkFk dke djrs le; izR;sd oLrq dk 
LFkku] vfHkfoU;kl] jSf[kd xfr vkSj ?kw.khZ xfr lHkh voyksdu LFkku esa 'kkfey gksrs gSaA blds vykok] fxzij 
dk mn~?kkVu] ;k mldh maxfy;ksa ds chp dk LFkku] voyksdu LFkku dk ,d ?kVd gS tc ;g ,d can fLFkfr 
rd lhfer ugha gksrk gSA

fu"d"kZ

;g 'kks/ lfØ; oLrq igpku dh leL;k dk lek/ku djrk gSA bl eqís dks Øfed fu.kZ; ysus dh izfØ;k 
ds :i esa rS;kj djds] ge ,d miU;kl xgu lqn`<hdj.k lh[kus dh :ijs[kk dk izLrko djrs gSaA gekjk n`f"Vdks.k 
fo'ks"k :i ls dUosU'kuy U;wjy usVoDlZ (lh,u,u) dksykWUx 'kkWVZ&VeZeseksjh (,y,lVh,e) usVodZ ds lkFk 
,dhÑr djrk gS vkSj b"Vre dkjZokbZ uhfr dks dq'kyrkiwoZd lh[kus ds fy, izkFkfedrk okys vuqHko jhIys dk 
mi;ksx djrk gSA D;w&usVodZ vè;;u ds vafre ifj.kkeksa esa cgq&gkFk gsjiQsj ds fy, dk;Z tkudkjh 'kkfey gSA 
Mcy DQN dks bu&gSaM gsjiQsj dk;ksZ ds fy, O;kid Li'kZ vkSj le;&J`a[kyk MsVk dk izca/u djus ds fy, 
fu;ksftr fd;k x;k FkkA ?kqeko vkSj /Ddk nsus okyh fØ;kvksa dh vko';drk okyh xfrfof/;ksa ds fy, dk;Z 
tkudkjh 'kkfey dh xbZ FkhA MhMhD;w,u tfVy Li'kZ laca/h tkudkjh dks laHkkyus ds fy, i;kZIr lkfcr gqvk] 
ftlls izkjafHkd le> dh fLFkfr dks viukus esa etcwrh vkbZA fof'k"V dk;Z tkudkjh dks 'kkfey djus ls ,slh 
tkudkjh dh deh okys ifjn`';ksa dh rqyuk esa bu&gSaM gsjiQsj esa liQyrk nj vf/d gks xbZA blds vfrfjDr] 
bl ifjHkkf"kr dk;Z tkudkjh dk mi;ksx igys ls izf'kf{kr nks dk;ksZ ds chp fLFkr u, dk;ksZ dks cukus ds fy, 
fd;k x;k FkkA vè;;u n'kkZrk gS fd dk;Z ekinaMksa dks la'kksf/r djds vafre le> dh fLFkfr fu/kZfjr djuk 
laHko gSA
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ifjp;
i;kZoj.k iznw"k.k ,d O;kid oSf'od leL;k gS 

tks ekuo LokLF; vkSj ikfjfLFkfrdh ra=k ij xaHkhj 
izHkko Mky ldrk gSA i;kZoj.k esa ,sls inkFkk±s ;k ÅtkZ 
ds izos'k dks iznw"k.k dgk tkrk gS tks ikfjfLFkfrdh 
ra=k dks uqdlku igqapk ldrs gSa] ekuo LokLF; dks 
[kjkc dj ldrs gSa] oU; thoksa dks uqdlku igqapk 
ldrs gSa vkSj i;kZoj.k ds bfPNr dk;ks± esa gLr{ksi 
dj ldrs gSaA[6] fofHkUu ekunaMksa ds vk/kj ij 
iznw"kdksa dks oxhZÑr fd;k tk ldrk gS] tSls mudh 
jklk;fud lajpuk] HkkSfrd xq.k] ?kqyu'khyrk] tSo  
fuEuhdj.kh;rk] izfrfØ;k'khyrk vkSj lzksr (?kjsyw] 
vkS|ksfxd ;k vkS|ksfxd ngu)A  lcls vf/d bLrseky 
fd, tkus okys oxhZdj.k iznw"kdksa dh jklk;fud] tSfod 
vkSj HkkSfrd fo'ks"krkvksa ij vk/kfjr gSaA i;kZoj.k iznw"k.k 
dks izHkkoh <ax ls lacksf/r djus ds fy, iznw"kdksa ds 
fofHkUu dk;ks± dks le>uk vko';d gSA

buMksj ok;q iznw"k.k ekuo LokLF; ds fy, ,d 
xaHkhj eqn~nk gS] ftlesa ok;q  iznw"kdksa ds dkj.k e`R;qnj 
esa mYys[kuh; o`f¼ gksrh gSA buMksj iznw"k.k jklk;fud]
tSfod vkSj HkkSfrd dkjdksa ls izHkkfor gksrk gS] vkSj 
;g ?kjksa] dk;kZy;ksa vkSj 'kkWfiax ekYl lfgr fofHkUu 
buMksj okrkoj.kksa esa fHkUu gksrk gSA vke buMksj iznw"kdksa 
esa rackdw dk /qvka] ukbVªkstu MkbvkWDlkbM] dkcZueksuks 
vkWDlkbM] jsMkWu] tSfod ,tsaV] ikfVZdqysV eSVj] ydM+h 
dk /qvka vkSj ok"i'khy dkcZfud ;kSfxd 'kkfey gSaA[7] 
lkFk gh] Hkkjh /krq,¡, [kkldj okguksa ls fudyus 
okyh /krq,¡] i;kZoj.k dks fpafrr djrh gSaA okguksa ls 
fudyus okyh ngu xSlksa esa csathu] ikWyh lkbfDyd 

levels and their impacts on ecosystems. Several spider families, such as Lycosidae, Tetragnathidae, 
The ridiidae, Araneidae, Pholcidae, Agelenidae, Amaurobiidae, and Linyphiidae, have been pivotal in 
detecting heavy metals and tracking polycyclic aromatic hydrocarbons. By considering both spiders 
and their webs, researchers gain a holistic understanding of ecosystem dynamics and pollutant impacts. 
This integrated approach not only elucidates the current state of environmental health but also aids in 
predicting future trends and implementing targeted conservation measures.

In harnessing the collective power of spiders and their silk, researchers can glean invaluable insights 
into the ecological health of various habitats. These insights pave the way for the development of more 
effective strategies for mitigating environmental degradation and conserving biodiversity. Thus, spiders 
stand as key sentinels of environmental health, offering a window into the intricate interactions between 
ecosystems and pollutants.
eq[; 'kCn% tSfod ladsrd] tSo fuxjkuh] ikfjfLFkfrdh ra=k] Hkkjh /krq] edM+h] osc] iznw"k.kA
Key Words: Biological Indicator,  Biomonitoring,  Ecosystem,  Heavy Metal, Spider, Web, Pollution.

,jkseSfVd gkbMªksdkcZu (PAH)A /wy vkSj dkflZukstsUl 
tSls Hkkjh /krq] 'kkfey gSa] tks nh?kZdkfyd LokLF; 
tksf[ke Mkyrs gSaA[10] ckgjh iznw"k.k dk ,d izeq[k ?kVd 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) gS] tks 
vius dkflZukstsfud xq.kksa vkSj mRifjorZu xfrfof/ ds 
fy, tkuk tkrk gSA ih,,p 'kjhj esa tek gks ldrs gSa 
vkSj dbZ LokLF; leL;kvksa dks tUe ns ldrs gSaA[15] 
ukbVªks&ih,,p (,uih,,p)] mnkgj.k ds fy,] mudh 
dkiQh c<+h gqbZ mRifjorZu vkSj dkflZukstsfudrk ds 
dkj.k vkSj Hkh vf/d [krjukd gSaA[2]

ikfjfLFkfrdh ra=k ds LokLF; dks ikS/s] tkuoj]
dhM+s] lw{etho] vkSj fo'ks"k :i ls edfM+;k¡ tSls 
tSo&ladsrd fu/kZfjr djrs gSaA bl ekeys esa vDlj 
edfM+;ksa dks vuns[kk fd;k tkrk gS] ysfdu edM+h 
ds tkys esa vf}rh; xq.k gSa tks mUgsa i;kZoj.k fuxjkuh 
ds fy, egRoiw.kZ midj.k cukrs gSaA edM+h ds tkys 
i;kZoj.k ls iznw"kdksa dks bdV~Bk djrs gSa] blfy, os 
ok;q xq.koÙkk dk ladsr Hkh ns ldrs gSaA de uewuk 
ykxr] miyC/rk vkSj ekSle dh fLFkfr ls lqj{kk] 
xSj&vkØkedrk vkSj nh?kZdkfyd iznw"k.k Lrj dk 
vkdyu djus dh {kerk muds ykHk gSaA[13]

edM+h ds tkys iznw"kdksa dks tek djrs gSa] ftlls 
os ok;q xq.koÙkk ds vPNs ladsrd gSaA edM+h ds tkys 
Hkkjh /krq iznw"k.k dh fuxjkuh ds fy, ,d ykxr 
izHkkoh midj.k gSa D;ksafd os vke miyC/rk vkSj laxzg 
esa vklkuh ls miyC/ gSa vkSj nh?kZdkfyd vè;;u 
dh vuqefr nsrs gSaA[12] edM+h ds tkys izkÑfrd vkSj 
vkS|ksfxd nksuksa okrkoj.kksa esa ekStwn gksus ls os i;kZoj.k 
dh xq.koÙkk dk ,d vPNk ladsrd gSaA uewus ysus ds 
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vukfedk] fouksn dqekjh ,oa jkds'k dqekj ykVk] ^^ok;q iznw"k.k ds ladsrd ds :i esa edM+h dh Hkwfedk % ,d leh{kk **

fy, dksbZ [kkl rS;kjh dh vko';drk ugha gS] os 
vklkuh ls miyC/ gSa vkSj ekSle ds fy, izfrjks/h gSaA 
edfM+;ksa dks iz;ksx'kkyk esa iztuu djk;k tkuk vklku 
gS] ftlls fuxjkuh mís';ksa ds fy, tkyksa dh fujarj 
vkiwfrZ lqfuf'pr gksrh gSA[16]

blfy, edM+h ds tkys Hkkjh /krqvksa dh lkanzrk]
lanw"k.k dh fMxzh] iznw"k.k lzksrksa dh igpku vkSj edM+h 
leqnk;ksa ij Hkkjh /krqvksa ds izHkkoksa dks le>us ds 
fy, egRoiw.kZ MsVk iznku djrs gSaA[44] edM+h ds tkys 
i;kZoj.k esaVªsl /krqvksa dh fuxjkuh djus dk ,d lLrk 
rjhdk iznku djrs gSa] ftlls dbZ fodkl'khy ns'kksa esa 
ykxr izHkkoh fuxjkuh ra=k egRoiw.kZ gSaA

fu"d"kZ esa] i;kZoj.k iznw"k.k ,d izeq[k oSf'od fpark 
gS tks ikfjfLFkfrdh ra=k] ekuo LokLF; vkSj thou dh 
lexz xq.koÙkk dks izHkkfor djrk gSA edfM+;ksa vkSj muds 
tkys tSls tSo&ladsrd i;kZoj.k iznw"k.k dh fuxjkuh vkSj 
vkdyu ds fy, ewY;oku midj.k iznku djrs gSAa
Hkkjh /krq,a 

Hkkjh /krq] xSj&vi?kVuh; jklk;fud rRo gSa vkSj 
[kk| J`a[kyk esa fey ldrs gSa] tks ikfjfLFkfrdh ra=k]
oU; thou vkSj ekuo LokLF; dks [krjk iSnk dj 
ldrs gSaA Hkkjh /krqvksa dks ok;qeaMy esa NksM+us esa okguksa 
ds vkokxeu dk ,d egRoiw.kZ ;ksxnku gSA

okguksa ds vkokxeu ls Hkkjh /krqmRltZu ds 
lwpd ds :i esa edM+h ds tkys% okgu ;krk;kr 
Hkkjh /krq iznw"k.k dk lcls cM+k lzksr gSA bl [kaM esa 
dbZ vè;;uksa dh ppkZ dh xbZ gS ftlesa edM+h ds 
tkys dk mi;ksx djds lM+dksa vkSj okguksa ls fudyus 
okys Hkkjh /krq mRltZu dk vkdyu fd;k x;k gSA 
gkst ,oa vU; (2002) us vkWLVªsfy;k esa pwuk iRFkj dh 
esgjkcksa ls edM+h ds tkys ,d=k fd,- mPp ;krk;kr 
okys {ks=kksa ls izkIr edM+h ds tkys esa tLrk vkSj 
lhlk dh ek=kk dkiQh vf/d FkhA ft;kvks ,oa vU; 
(2006) us phu ds oqgku 'kgj esa eksVj okgu ;krk;kr 
esa Hkkjh /krq ds Lrj vkSj edM+h ds tkys ds chp  
laca/ksa dk vè;;u fd;kA vè;;u ds vuqlkj] vf/d 
;krk;kr okys {ks=kksa esa edM+h ds tkys esa Hkkjh /krq dh 
lkanzrk vf/d FkhA ;g ;krk;kr dh ek=kk vkSj èkkrq 
lap; ds chp laca/ dks n'kkZrk gSA ;kYok (2012) 
us ukbthfj;k ds dkuks uxjikfydk esa edM+h ds tkys 

dk mi;ksx djds dksckYV vkSj lhlk iznw"k.k dks ekikA 
ifj.kkeksa ls irk pyk fd /krq dh lkanzrk fofHkUu {ks=kksa 
esa vyx&vyx gksrh gS] tks okguksa ds vkokxeu dks 
Hkh iznw"k.k ds dbZ lzksrks aesa 'kkfey djrk gSA

'kgjh okrkoj.k ls edM+h ds tkyksa esa Hkkjh  
/krqvksa dk lap;% edM+h ds tkyksa esa Hkkjh èkkrqvksa 
ds lap; dks dbZ vè;;uksa esa 'kgjh okrkoj.k esa ns[kk 
x;k gSA fjckWd (2012) us iksySaM ds ozksdyk 'kgj 
esa Hkkjh /krqvksa ds laidZ esa vkus okyh edfM+;ksa 
dh dbZ iztkfr;ksa ls edM+h ds tkys tqVk,A ijh{k.k 
us edM+h ds tkys esa Hkkjh /krq dh lkanzrk vkSj 
lM+dksa ls fudVrk ds chp lkaf[;dh; :i ls  
egRoiw.kZ laca/ ik;k] tks eksVj okgu mRltZu dh 'kgjh 
ok;q iznw"k.k esa Hkwfedk ij tksj nsrk gSA mlh o"kZ] fjckWd 
,oa vU; us iksySaM ds ozksdyk esa edM+h ds tkys esa 
IySfVue] tLrk vkSj lhlk ds lap; dh izkjafHkd tkap 
dhA vè;;u us iqf"V dh fd edM+h ds tkys us ikjaifjd  
fo'ys"k.kkRed rjhdksa ds lkFk lajsf[kr djrs gq, bu 
Hkkjh /krqvksa dks izHkkoh <ax ls idM+ fy;kA 

vk;sMqu ,oa vU; (2013) us ukbthfj;k ds vksVk 
ds vkoklh; vkSj vkS|ksfxd {ks=kksa esa Hkkjh /krq iznw"k.k 
dk fo'ys"k.k edM+h ds tkys ls fd;kA vè;;u us 
lhlk vkSj dSMfe;e dh lkanzrk esa vkoklh; vkSj 
vkS|ksfxd {ks=kksa esa fHkUurk dks fn[kk;k] tks fofHkUu 
iznw"k.k lzksrksa ds izHkko dks fn[kkrk gSA fj;kt ,oa 
vU; (2014) us ykgkSj] ikfdLrku ds xzkeh.k {ks=kksa esa 
lhlk ds Lrj dh rqyuk yksgs vkSj LVhy ds jhjksfyax 
vkS|ksfxd {ks=kksa ls edM+h ds tkys esa dhA lhlk dh 
vf/d lkanzrk ds dkj.k vkS|ksfxd xfrfof/;k¡ vkSj 
Vk;jksa dk tyuk gqvkA

edM+h ds tkyksa esa Hkkjh /krqvksa dk rRo 
fo'ys"k.k% idM+h xbZ fof'k"V /krqvksa vkSj mudh 
lkanzrk ij izdk'k Mkyus ds fy,] dbZ vè;;uksa us 
edM+h ds tkyksa esa Hkkjh /krqvksa dk foLr`r rkfRod 
fo'ys"k.k fd;k gSA fjckWd (2015) us ,d vè;;u esa 
edM+h ds tkys dk mi;ksx dj ds iksySaM ds ozksdyk 
dh gok esa Vªsl vkSj izeq[k rRoksa dh mifLFkfr dks 
ekikA 'kks/ esa 16 ?kVdksa ij è;ku fn;k x;k vkSj 
vkS|ksfxd xfrfof/;ksa vkSj lM+d ;krk;kr mRltZu dks 
iznw"k.k ds nks cM+s lzksrksa ds :i esa fu/kZfjr fd;k x;kA 
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dh tk ldrh gSA dqN vè;;uksa us edM+h ds tkyksa dks 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) iznw"k.k 
dk ladsrd crk;kA fjckWd ,oa vU; (2014) us iksySaM 
esa ,d egRoiw.kZ vè;;u fd;k] ftlesa ih,,p ds 
Lrj vkSj mPp&;krk;kr {ks=kksa dh fudVrk ds chp ,d 
etcwr laca/ ik;k x;kA ,tsysfuMh ifjokj ds edM+h ds 
tkys ,d izHkkoh ih,,p ladsrd FksA ckn ds vè;;u 
esa buMksj ih,,p lkanzrk dk O;kid vè;;u fd;k 
x;k- blesa fofHkUu Lrjksa vkSj lzksrksa] tSls [kkuk idkus]  
/wez iku ,ghfVax vkSj LFkkuh; ;krk;kr 'kkfey Fks] 
ftlesa eq[; :i ls rhu&fjax ih,,p dk izHkqRo 
FkkA iksySaM esa vè;;u fd;k] ftlesa edM+h ds tkys 
dk mi;ksx iznw"k.k ls gksus okys LokLF; izHkkoksa dk 
vkdyu djus esa fd;k x;k_ fo'ks"k :i ls] ysfXudk 
dkWijLesYVj ls d.k inkFkks± dk fo'ys"k.k fd;k x;kA 
blh izdkj cljk izkar esa edM+h ds tkys esa ih,,p 
lkanzrk dh tkap dh] ftlesa ik;k x;k fd mPp rkieku 
us ih,,p teko dks de dj fn;k] tks eq[; :i ls 
okguksa ls fudyus okys mRltZu ls mRiUu gksrk gSA ;s 
vè;;u lkewfgd :i ls ih,,p dk irk yxkus vkSj 
fofHkUu okrkoj.kksa esa iznw"k.k lzksrksa dk vkdyu djus esa 
edM+h ds tkys dh izklafxdrk dks js[kkafdr djrs gSaA

MkbvkWfDlu

MkbvkWfDlu ;kSfxd] tks vius mRifjorZu vkSj 
dSaljdkjh xq.kksa ds fy, tkus tkrs gSa] eq[; :i 
ls vkS|ksfxd izfØ;kvksa vkSj vkS|ksfxd lkefxz;ksa ds 
ngu ds ifj.kkeLo:i curs gSa] tks vDlj vuqfpr 
uxjikfydk Bksl vif'k"V HkLehdj.k vkSj dpjk 
tykus ds dkj.k gksrs gSaA MkbvkWfDlu [kk| J`a[kyk ds 
Hkhrj tek gksrs gSa] fo'ks"k :i ls tkuojksa ds olk;qDr 
Årdksa esa] tks i;kZoj.k vkSj lkoZtfud LokLF; nksuksa 
ds fy, nh?kZdkfyd [krjs iSnk djrs gSaA i;kZoj.k 
ladsrd ds :i esa edM+h ds tkyksa dh fjckWd ,oa 
vU; (2018) }kjk iksySaM ds yksvj flysfl;k esa 
izkjafHkd tkap esa] edM+h ds tkys vklikl dh gok ls 
ikWyh DyksjhusVsMfMcsa tks&iSjk&MkbvkWfDlu dks izHkkoh 
<ax ls lks[k ysrs ik, x,A lkanzrk iznw"k.k lzksrksa dh 
fudVrk ij fuHkZj Fkh] ftlls edM+h ds tkys tksf[ke 
ds ewY;oku ladsrd cu x,A

LVkWtkuksLdk ,oa vU; (2020) us edM+h ds tkys vkSj 
ykbdsu esa vklZsfud] lhlk] fudy] tLrk vkSj rkack 
dh lkanzrk dk fo'ys"k.k fd;kA vè;;u esa edM+h ds 
tkys iznw"kd mRltZu ds izfr vf/d laosnu'khy ik, 
x, vkSj ykbdsu dh rqyuk esa Hkkjh /krqvksa dks vf/d 
izHkkoh <ax ls tek djus dh {kerk ikbZ xbZA osu ykVsu 
,oa vU; (2020) us edM+h ds tkys vkSj ekWl cSx 
dks teZuh ds tsuk esa fuxjkuh midj.k ds :i esa 
rqyuk dhA fofHkUu rRoksa ds nzO;eku va'kksa vkSj rRo 
vuqikrksa dk fo'ys"k.k djus ls irk pyk fd edM+h ds 
tkys Vªsl /krqvksa lfgr dkiQh vf/d rRoksa dks cgqr 
tYnh idM+ ysrs gSaA LVkWtkuksLdk ,oa vU; (2021) 
us ,d rqyukRed vè;;u fd;k] ftlesa fn[kk;k x;k 
fd ftad dks NksM+dj edM+h ds tkys esa vfèkdka'k 
rRoksa dh mPp lkanzrk FkhA vè;;u us ifj.kkeksa dks 
vU; tSo&fuxjkuh vè;;uksa ds MsVk ds lkFk lajsf[kr 
fd;k] ftlls i;kZoj.k fuxjkuh esa edM+h ds tkys dh 
mi;ksfxrk dh iqf"V gqbZA

iznw"k.k lzksrksa dh igpku ds fy, edM+h ds tkys 
dk mi;ksx % edM+h ds tkyksa dks dbZ vè;;uksa esa iznw"k.k 
ds lzksrksa vkSj fofHkUu lanw"k.k iSVuZ ds chp varj djus ds 
fy, mi;ksx fd;k x;k gSA HkkVh ,oa vU; (2018) us 
fnYyh] jk"Vªh; jkt/kuh {ks=k esa Hkkjh /krqvksa dh ekStwnxh 
dk vkdyu djus ds fy, edM+h ds tkys dh tkap dhA 
vè;;u esa ftad vkSj ysM dks okguksa ls gksus okys mRltZu 
ds ladsrd ds :i esa ns[kk x;k] ftlesa okguksa ls gksus okys 
iznw"k.k vkSj vkS|ksfxd xfrfof/;ksa ds dkj.k Hkkjh /krqvksa ds 
c<+s gq, Lrj ij iM+us okys izHkko ij ppkZ dh xbZA rkfgj 
,oa vU; (2018) us ykgkSj] ikfdLrku esa edM+h ds tkys 
esa Hkkjh /krqvksa ds Lrj dk fo'ys"k.k fd;kA muds ifj.kkeksa 
us lhlk dks lcls izeq[k iznw"kd ds :i esa fn[kk;k] ftlesa 
dqN [kkl bykdksa esa xaHkhj iznw"k.k fn[kk, eq[; :i ls 
vkS|ksfxd vkSj okguksa ls fudyus okys mRltZu ds dkj.kA

ikWyhlkbfDyd lqjfHkr gkbMªksdkcZu 

ik;jksfyfll vkSj viw.kZ ngu esa iSnk gksus okys 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) ,d 
?kkrd iznw"kd gSaA vius dSaljdkjh vkSj mRifjorZu 
xq.kksa ds dkj.k os LokLF; vkSj i;kZoj.k dks fpafrr 
djrs gSaA edM+h ds tkys dh {kerk] ih,,p iznw"k.k ds 
ladsrd ds :i esa] fofHkUu 'kks/ksa ds ekè;e ls ppkZ 
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rkfydk 1. lwpd ds :i esa iz;qDr edM+h iztkfr;ksa vkSj edM+h ds tkys dh lwph 

Ø-la- lanHkZ edM+h dh iztkfr ladsrd 
1 Hose et al (2002) cnqEuk lks'kfyl] fLVfiQfM;uiQslsVe Hkkjh /krq,a

2 Jung et al (2005) ikMkZslk ,fLVªxsjk Hkkjh /krq,a

3 Xiao&li et al-,(2006) vpkSjsuk VsfiMkfj;ksje] ,jkfu;losafVªdksll Hkkjh /krq,a

4 Yalwa and Kabo (2006) vpkSjsuk VsfiMkfj;ksje Hkkjh /krq,a

5 Jung et al-,(2008) ikMkZslk ,fLVªxsjk] ikMkZslk ykWjk] vksMksFkksjSDl 

bUlqykul

Hkkjh /krq,a

6 Rybak (2012) iQksYdl iQyaxksbM~l] ekYFkksfudk flYosfLVªl ]

Vsxsukfj;k ,fVªdk] ekYFkksfudk iQs#ftfu;k

Hkkjh /krq,a

7 Rybak et al 2012 ekYFkksfudk iQs#ftfu;k] ekYFkksfudk flYosfLVl Hkkjh /krq,a

8 Yalwa (2012) vpkSjsuk VsfiMkfj;ksje Hkkjh /krq,a

9 Otter et al (2013) VsVªkXukfFkM edfM+;ka Hkkjh /krq,a

10 Rybak (2014) ekYFkksfudk flYosfLVªl] ekYFkksfudk iQs#ftfu;k] 

vekmjksfc;l iQsjsDl] FksfjfM;u feLVSdse] FksfjfM;u 

esykuqje 

Hkkjh /krq,a

11 Rybak and Olejniczak (2014) ekYFkksfudk flYosfLVªl] ekYFkksfudk iQs#ftfu;k] 

Vsxsukfj;k ,xzsfLVl] Vsxsukfj;k ,fVªdk 

ikWyhlkbfDyd

,jkseSfVd daikmaM

12 Rybak (2015) ekYFkksfudk iQs#ftfu;k Hkkjh /krq,a

13 Rybak et al (2015) ekYFkksfudk flYosfLVªl Hkkjh /krq,a

14 Tahir et al (2018) iQksfYlMs edfM+;ka Hkkjh /krq,a

15 Conti et al (2018) vfjMuk edfM+;ka Hkkjh /krq,a

16 Górka et al (2018) ,jkfVtsuk ,fVªdk] iQksYdl iQyafx;ksbM~l [kfutlajpuk

17 Rachwal et al (2018) ,jkfVtsuk ,fVªdk] iQksYdl iQyafx;ksbM~l pqacdh; laosnu'khyrk

18 Rybak and Rutkowski (2018) Vsxsukfj;k flYosfLVªl] Vsxsukfj;k iQs#ftfu;k Mk;ksfDlUl

19 Rutkowski et al (2018) ,jkfu;l Mk;MsesVl] ,xsysuk ySfczafFkdk mRifjorZuh; xfrfof/

20  Bhati et al (2018) lk;jVksiQksjk flVªhdksyk Hkkjh /krq,a

21 Rybak et al (2019) iQksYdl iQyafx;ksbM~l] ,jkfVtsuk ,fVªdk ikWyhlkbfDyd 
,jkseSfVd daikmaM

22 Rutkowski et al (2019) iQksYdl iQyafx;ksbM~l] ,jkfVtsuk ,fVªdk mRifjorZuh; xfrfof/

23 Rutkowski et al (2020) ,jkfVtsuk ,fVªdk] ,xsysuk ySfczafFkdk] Vsxsukfj;k 

iQs#ftfu;k

pqacdh; laosnu'khyrk

24 Stojanowska et al (2020) ,xsysuk ySfczafFkdk] ,jkfVtsuk ,fVªdk Hkkjh /krq,a

25 Van Laaten et al (2020) vkWcZ&fofoax edfM+;ka (,jkfu;Ms) Hkkjh /krq,a

26 Bartz et al (2021) ,jkfVtsuk ,fVªdk]  yhfufiQ;k Vªk;axqykfjl [kfut lajpuk

27 Stojanowska et al (2021) Vsxsukfj;k ,xzsfLVl] ,jkfVtsuk ,fVªdk Hkkjh /krq,a

28 Trzyna et al (2022) ,jkfVtsuk] ,fVªdk] yhfufiQ;k Vªk;axqykfjl Hkkjh /krq,a

29 Taher et al (2023) iQksfYlMs edM+h ok;qtU; lw{e rRo



68	 ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

UGC-CARE Listed Research Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science and Technology, Year 22, Issue 3, July-Sept., 2024

mRifjorZuh; xfrfof/

#VksDokLdh ,oa vU; (2018) us edM+h ds tkyksa 
dk mi;ksx djrs gq, ok;q iznw"k.k ds mRifjorZuh; izHkkoksa 
dh tkap dh] tks i;kZoj.kh; [krjs dk vkdyu djus 
ds fy, ,d fof'k"V midj.k FkkA edM+h ds tkys ?kj 
ds vanj vkSj ckgj ok;q iznw"k.k dk izHkkoh <ax ls ,El 
mRifjorZuh;rk ijh{k.k dk mi;ksx djds ewY;kadu dj 
ldrs gSaA ozksdyk] iksySaM esa] MPFTM izfØ;k dks] 
,- ysfcfjafFkdk edM+h ds tkys dks yach vof/ rd 
mtkxj djus ij mPp mRifjorZuh; izHkko fn[kkbZ fn;kA 
blls /wy iznw"k.k ds mRifjorZuh; izHkko dk vkdyu 
djus ds fy, i;kZoj.k ds uewuksa dk rsth ls ijh{k.k 
laHko gks ldkA iksySaM ds yksvj flysfl;k es buMksj 
LFkkuksa ls edM+h ds tkys esa E;wVstsfud ikWyhlkbfDyd 
,jkseSfVd gkbMªksdkcZu (ih,,p) vkSj ukbVªks&ih,,p 
(,uih,,p) ds mPp Lrjksa ds vykok] mudh [kkst us 
fof'k"V i;kZoj.kh; tksf[keksa vkSj mRifjorZuh; xfrfof/ 
ds chp ds laca/ ij izdk'k MkykA edM+h ds tkys 
dk mi;ksx djus okyk ;g uohu fopkj ok;qiznw"k.k 
esa cnyko dks ekius ds fy, ,d izHkkoh mik; gaSaaA[24]

[kfut lajpuk

/wy esa eq[; :i ls ìFoh dh iiM+h ls tqM+s [kfut 
va'k 'kkfey gksrs gSa] ftuesa Al2O3, SiO2, CaO, FeO tSls 
vkWDlkbM vkSj MgCO3, CaCO3 dkckZsusV 'kkfey gSaA 
[kuu] /krq deZ] dks;yk vkSj vU; m|ksx tSls ekuotfur 
lzksr [kfut lajpuk esa ;ksxnku djrs gSaA

xksjdk ,oa vU; (2018) us ÅtkZ iQSykus okys 
,Dl&js fo'ys"kd (SEM-EDX) rduhdksa ds lkFk 
LdSfuaxbysDVªkWu ekbØksLdksi ds ekè;e ls edM+h ds 
tkys esa vdkcZfud d.kksa dh igpku djus dh [kkst 
dhA edM+h dk js'ke ekuotfur izHkko dk vkdyu 
djus] iznw"k.k lzksrksa] d.kksa dh ek=kk] vkdkj vkSj [kfut 
lajpuk dk irk yxkus ds fy, mi;ksxh gSA igpkus x, 
vdkcZfud d.kksa esa ls vf/dka'k lajpukvksa ds vi{k; 
vkSj feV~Vh dh viLiQhfr ls mRiUu gksrs gSaA izkÑfrd 
okrkoj.k esa edM+h dk js'ke ,d fuf"Ø; uewuk gS] 
tks [kfut xq.kksa] jklk;fud lajpukvksa vkSj gok esa 
ekStwn /wyd.kksa ds leLFkkfud gLrk{kj dk fo'ys"k.k 
djus esa enn djrk gSA ckVZt ,oa vU; (2021) us 
d.k fo'ks"krkvksa dks le>us ds fy, SEM-EDX dk 

mi;ksx djds edM+h ds tkys ij df.kdk inkFkZ dh 
Hkw&jklk;fud vkSj [kfut lkexzh dk vkdyu fd;k 
vkSj laHkkfor :i ls fo"kkDr rRoksa dh dqy lkexzh 
dk fu/kZj.k djus ds fy, mi;ksx fd;kA jklk;fud 
vkSj [kfut lajpuk ds chp ,d etcwr lg laca/ 
LFkkfir fd;k x;k] tks [kfut pj.kksa dh lVhd igpku 
dks ekU; djrk gSA SEM-EDX ifj.kke ICP-MS 
fo'ys"k.k ls ek=kkRed MsVk ds lkFk lajsf[kr gSaA

pqacdh; lqxzkg~;rk 

edM+h ds js'ke dk mi;ksx i;kZoj.kh; iznw"k.k 
dks ekius ds fy, fd;k tkrk gS D;ksafd ;g /krq ds 
d.kksa ds iznw"kdksa ds laidZ esa vkus ij izfr pqacdh; gks 
tkrk gSA jkpoV ,oa vU; (2018) us bl izfØ;k dks 
'kgjh vkSj xzkeh.k iksySaM esa /wy ds uewuksa dh fuxjkuh 
ds fy, iz;ksx fd;k] ftlls iznwf"kr {ks=kksa esa pqacdh; 
laosnu'khyrk esa dkiQh o`f¼ gqbZA blus ekuo fufeZr 
iQsjks eSXusfVd d.kksa ds lkFk d.k inkFkZ esa i;kZIr 
lanw"k.k dh iqf"V dhA

#VksDokLdh ,oa vU; (2020) }kjk iksySaM esa fd, 
x, ,d vè;;u esa Hkh edM+h ds tkys vkSj èkwy 
esa pqacdh; iznw"kdksa dh tkap dh] tks fofHkUu 'kgjh 
LFkkuksa esa] fo'ks"k :i ls Hkkjh ;krk;kr okys {ks=kksa 
esa] mPp Lrjksa ij ik, x,- blls irk pyk fd 
okguksa ls fudyus okyk mRltZu ckgjh ok;q iznw"k.k 
dk ewy lzksr gSA vè;;u ds vuqlkj] ;g n`f"Vdks.k 
ikjaifjd fuxjkuh LVs'kuksa dks iwjd dj ldrk gS vkSj 
iznw"k.k fuxjkuh usVodZ dks c<+k ldrk gSA edM+h 
dk js'ke Hkh buMksj pqacdh; fuxjkuh ds fy, izHkkoh 
lkfcr gqvk] ftlls ;g iznw"k.k ekiu iz;klksa esa ,d  
egRoiw.kZ midj.k cu x;kA rkfydk 1 esa ladsrd ds 
:i esa mi;ksx fd, tkus okys edfM+;ksa ds tkys dh 
lwph gSA

fu"d"kZ

dqy feykdj] leh{kk fd, x, vè;;u us edM+h 
ds tkys dh egRoiw.kZ Hkwfedk dks Hkkjh /krq iznw"k.k] 
ok;q xq.koÙkk vkSj ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu 
(ih,,p) dh mifLFkfr ds fy, tSo ladsrd ds 
:i esa mtkxj fd;kA ;s urhts edM+h ds tkys dks  
i;kZoj.kh; iznw"kdksa ds izfr cgqr laosnu'khy cukrs 
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gSa vkSj iznw"k.k lzksrksa esa Hkwfedk fuHkkus okys dbZ 
vyx&vyx dkjdksa dk tfVy tky fn[kkrs gSaA edM+h 
ds tkys ckgjh vkSj vkarfjd iznw"k.k iSVuZ vkSj lzksrksa 
dks igpkuus esa l{ke gSaA

edM+h ds tkys ds egRo dks de djds ih,,p 
iznw"k.k dk vkdyu djuk vlaHko gSA iznw"k.k lzksrksa dk 
irk yxkus dh mudh fof'k"V {kerk mUgsa i;kZoj.k fuxjkuh 
ds fy, ,d vfuok;Z lalk/u cukrh gSA ih,,p ds 
laHkkfor LokLF; vkSj ikfjfLFkfrdh ra=k izHkkoksa ds dkj.k] 
edM+h ds tkys bu izHkkoksa dks le>us vkSj de djus esa  
egRoiw.kZ varnZf̀"V iznku djrs gSaA

blds vykok] fo"kSys ;kSfxdksa vkSj mRifjorZuh; 
xfrfof/ ds fy, i;kZoj.k tksf[ke dk vkdyu djus 
ds fy, edM+h ds tkys dk mi;ksx iznw"k.k lzksrksa vkSj 
ekuo vkSj i;kZoj.kh; LokLF; ds fy, muds ifj.kkeksa 
ds chp tfVy laca/ksa dh gekjh le> dks c<+krk gSA 
edM+h ds tkys i;kZoj.k iznw"kdksa ls tqM+s tksf[keksa ij 
,d fof'k"V n`f"Vdks.k iznku djrs gSaA

fo'ks"k :i ls] ;s vè;;u edM+h ds js'ke dks 
i;kZoj.k iznw"kdksa dh [kfut lajpuk vkSj pqacdh; 
laosnu'khyrk dk vkdyu djus esa Hkh mi;ksxh 
crkrs gSa- blds vykok] ;s vè;;u iznw"k.k lzksrksa esa  
egRoiw.kZ tkudkjh Hkh nsrs gSaA edM+h ds tkys us [kqn 
dks ,d cgqeq[kh] lqyHk vkSj dq'ky midj.k ds :i 
esa lkfcr fd;k gS tks gekjs i;kZoj.k vkSj dY;k.k ij 
iznw"k.k ds izHkko dh fuxjkuh djus vkSj mls de djus 
ds fujarj iz;kl esa gSA

vkHkkj Kkiu

ys[kd lhfu;j fjlpZ iQsyksf'ki (,lvkj,iQ) ds 
:i esa foÙkh; lgk;rk iznku djus ds fy, oSKkfud 
,oa vkS|ksfxd vuqla/ku ifj"kn (lh,lvkbZvkj)] ubZ 
fnYyh ds vkHkkjh gSaA bl vè;;u dks vko';d 
lqfo/k,a] iznku djus ds fy, jktLFkku fo'ofo|ky;] 
t;iqj] jktLFkku ds izk.kh foKku foHkkx ds vè;{k  
}kjk Hkh leFkZu fn;k x;k FkkA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh 
lekukFkZd fgUnh 'kCnkoyh

Alphabetically sorted 
terminology in English

o.kkZuqØfer fgUnh 
'kCnkoyh

Anthropogenic activities ekuo tfur xfrfof/;k¡
Anthropogenic sources ekuo tfur lzksr
Arches esgjkcksa
Biodegradability tSo fuEuhdj.kh;rk

Biological Indicator tSfod ladsrd
Biomonitoring tSo fuxjkuh
Carcinogenic dSaljdkjh
Contamination lanw"k.k
Correlation lglaca/
Diamagnetic izfrpqacdh;
Ecological Balance ikfjfLFkfrd larqyu
Elemental ratios rRo vuqikrksa
Emissions mRltZu
Fatty olk;qDr
Geochemical Hkw&jklk;fud
Heavy metal emission Hkkjh /krq mRltZu
Incineration HkLehdj.k
Industrial combustion vkS|ksfxd ngu
Isotopic leLFkkfud
Mass Fraction nzO;eku va'kksa
Metallurgical /krqdeZ
Microclimatic lw{e tyok;q
Mineralogical content [kfut lkexzh
Non-Degradable xSj&vi?kVuh;
Non-Invasiveness xSj&vkØkedrk
Particulate matter df.kdk inkFkZ
Plankton Iyod
Reactivity izfrfØ;k'khyrk
Relevance izklafxdrk
Sampling Costs uewuk ykxr
Soil Deflation feV~Vh dh viLiQhfr
Toxic compound fo"kSys ;kSfxd
Toxic element fo"kkDr rRo
Trophic Level iks"kh Lrj
Weathering of Structures lajpukvksa ds vi{k;
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lkjka'k 

dq'ky ,oa n{k dk;ZdrkZ fdlh Hkh lH;rk ds fodkl dk fuekZ.k&iFk gSaA lkFk gh] dk;Zçoh.k ,oa fuiq.k 
dk;Zcy fuekZ.k vkt ds ;qx dh fodV pqukSrh gSA çkphu Hkkjrh; dkjhxjh dh fo'ks"kKrk dks mtkxj djus okyh 
dykÑfr;ksa us ges'kk ls fo'o dks pfdr fd;k gSA ;g 'kks/ i=k ¶Hkkoh dkS'ky fodkl f'k{kk uhfr dh vo/
kj.kk gsrq 500 ls 1000 bZLoh esa çpfyr Hkkjrh; Kku ç.kkyh ds vè;;u¸ dh lkfgR; leh{kk ij vk/kfjr 
gSA çkphu Hkkjrh; f'k{kk i¼fr cgqeq•h ,oa foLr`r Fkh tks fo"k;ksa dh fofo/rk ls le`¼] n{k dkS'ky ç.kkyh] 
mUur rduhdksa ,oa ;Fkksfpr dk;Z&fof/;ksa ls lEiUu FkhA bl dky esa vkSipkfjd ,oa vukSipkfjd f'k{kk dk 
laxe FkkA ,dy xq:dqy ls ysdj lqçfl¼ fo'ofo|ky;ksa dk çpyu FkkA fo"k;ksa dks o`gn~ :i ls] muds Kku 
dsafær rFkk n{krk dsafær gksus ds vk/kj ij] ¶fo|k¸ rFkk ¶dyk¸ esa foHksfnr fd;k x;k FkkA fo"k;ksa dk ifjlj 
•xksy 'kkL=k ls xf.kr rd] n'kZu'kkL=k ls vkS"kf/ foKku rd rFkk lkfgR; ls O;kdj.k ,oa uhfr rd foLr`r FkkA 
fodflr Lej.k {kerk] vkykspukRed fparu 'kSyh rFkk rdZ'khy fparu 'kSyh vkfn dkS'kyksa dk fo'ks"k lEeku FkkA 

iw.kkZRed 'kSyh }kjk lokZaxh.k fodflr O;fDrRo ,d ,sls O;fDr dks lkdkj :i nsrk Fkk tks u dsoy 
Kkuoku Fkk] vfirq uSfrd vkSj vkè;kfRed :i ls fodflr Hkh Fkk rkfd og thou ds fdlh Hkh {ks=k esa 
liQyrkiwoZd vxzlj gks ldsA 

Abstract
Skilled and expert worker is the roadmap to development of any civilisation. At the same time 

proficient and skilful workforce generation is the biggest challenge in the present era. The artifacts 
revealing the expertise of ancient Indian workmanship has always dazzled the world. This research 
paper is based on the review of literature of Study of Prevailing Indian Knowledge System during 500 
to 1000 A.D. to Conceptualise Prospective Skill Education Policy. Ancient knowledge system was 
multifaceted and diverse which was enriched with a variety of subjects, expert skill system, advanced 
techniques and apt methodologies. There was a blend of formal and informal education during this 
period. Educational institutions ranged from singly owned gurukuls¸ to world famous Universities. 
Subjects were broadly divided into Vidya¸ and Kala¸ based on their knowledge centric and skill centric 
nature. Subjects had a wide range from Astronomy to Mathematics and Philosophy to Medicine and 
Literature to Grammar and Ethics. Skills such as well & developed memorisation capabilities, critical 
thinking and debate were highly valued. 
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A personality developed through holistic approach, nurtured well & rounded individuals who were 
not only knowledgeable but also morally and spiritually advanced to stride successfully in any field of 
life.
eq[; 'kCn% dkS'ky f'k{kk] çkphu Hkkjrh; f'k{kk i}fr] f'k{kk uhfrA
Key Words: Skill Education, Ancient Indian Education System, Skill Education Policy.

ifjp;

O;olk; ,d o;Ld O;fDr ds fy,] vius ,oa 
vius ifjokj dks vkfFkZd :i ls vkRefuHkZj cukus 
ds fy, vfuok;Z gSA ogha vius dk;Z esa çoh.krk ,oa 
n{krk_ O;fDr dks ekufld larks"k] lkekftd [;kfr 
rFkk vkfFkZd fodkl dh ubZ Å¡pkb;ksa ij igq¡pkus esa 
l{ke gSA çR;sd O;fDr dh O;olkf;d liQyrk dk 
Lrj lfEefyr :i ls laiw.kZ jk"Vª dh vkfFkZd ,oa 
lkekftd n'kk ,oa fn'kk dks fu/kZfjr djrk gS ,sls esa 
fdlh {ks=k esa viuh Hkkoh ih<+h ds liQy ,oa lrr 
fodkl ds fy, ckydksa ,oa fd'kksjksa dks fdl çdkj 
ds uSfrd ewY;] O;olkf;d f'k{kk ,oa çf'k{k.k fn;k 
tk jgk gS ;g u dsoy ,d O;fDr] mlds ifjokj 
vfirq mlds jk"Vª] leLr ekuo tkfr ,oa leLr 
i`Foh ds vfLrRo dks cuk, j•us esa ,d egRoiw.kZ 
Hkwfedk fuHkkrk gSA çkphu Hkkjr dh ;g fo'ks"krk jgh 
gS fd ;gk¡ dk laiw.kZ f'k{kk <k¡pk dk;Z çeq• gksus ds 
lkFk&lkFk ^^olq/So dqVqEcde¸ vFkkZr~ iwjh i`Foh ,d 
ifjokj gS dh vk/kjHkwr uhfr dks lesVs gq, FksA bl 
dkj.k ls Hkkjrh;ksa dk çR;sd dk;Z%& f'k{kk] O;olk; 
rFkk thou ds nSfud fØ;k&dyki_ fpjLFkk;h thou 
fuoZgu rFkk vfLrRo dh vksj mUeq• FkkA

f'k{kk fuxZe] f'k{k.k ,oa vkfFkZd fodkl ds 
n`f"Vdks.k ls ns•k tk, rks 500 ls 1000 bZLoh dk 
eè;&çkphu ;qx Hkkjr esa ve`r dky FkkA ;gh og le; 
Fkk tc Hkkjr esa fo'o fo[;kr fo'ofo|ky; vius 
pje ij Fks ukyank vkSj r{kf'kyk tSls fo'ofo|ky; 
varjjk"Vªh; f'k";ksa ds fy, vkd"kZ.k dk dsaæ FksA Hkkjrh; 
xq: iwjs lalkj esa vius uke ls igpkus tkrs FksA Hkkjrh; 
xq#vksa }kjk fu"ikfnr fu;e rFkk muds Js"B f'k";ksa  
}kjk vius&vius fo"k;ksa esa çLrqr fd, x, vxz.kh ys•] 
iqLrdsa rFkk çfrikfnr lw=k] f'k{kk ds {ks=k esa vkt Hkh 
vuqlj.kh; gSA mDr dky esa Hkkjrh; vFkZO;oLFkk fo'o 
iVy ij lcls vxz.kh FkhA vr% ml dky •aM ds 

O;kolkf;d f'k{k.k ,oa çf'k{k.k ç.kkyh dk vè;;u 
vfr egRoiw.kZ gks tkrk gSA

ts-lh- vxzoky us viuh iqLrd ¶n çksxzsl 
vkiQ ,tqds'ku bu izQh bafM;k¸ esa Hkkjr esa  
ikSjkf.kd dky (o"kZ 500&1200 bZLoh) esa f'k{kk dks 
of.kZr djrs gq, fy•k gS fd bl dky esa mPp f'k{kk 
ds fy, laxfBr laLFkkuksa dk mn; mYys•uh; gS ckS¼ 
eB] fo'ofo|ky;ksa ds :i esa fodflr gq, vkSj 
dqN us varjkZ"Vªh; [;kfr çkIr dh tSls ukyank vkSj 
foØef'kykA Hkkjr esa fganw nsoky;ksa esa dkWyst vkjaHk 
fd, x,A bu laxfBr (dkWikZsjsV) laLFkkuksa esa ,d u;k 
'kS{kf.kd okrkoj.k Fkk] ftlesa dbZ f'k{kd vkSj lSdM+ksa 
Nk=k ,d lkFk jgrs Fks vkSj fofHkUu fo"k;ksa dk vè;;u 
djrs Fks] ftldk ikBÔØe ç'kkldh; fudk;ksa }kjk 
fu/kZfjr fd;k tkrk FkkA blls mPp f'k{kk ds dk;Z dks 
lgkjk feyk vkSj dbZ egku fo}ku vkSj ys•d mRiUu 
gq,A rFkkfi] fo'ks"kKrk cgqr vkxs c<+ xbZA Hkwrdky 
ds çfr J¼k bruh xgjh gks xbZ fd ubZ f'k{kk dks 
çekf.kd lkfgR; ;k ijaijkxr fl¼karksa ds vk/kj ij 
Lohdkj ;k vLohdkj fd;k tkrk FkkA ftKklk dh 
ço`fÙk] jpukRed lksp ,oa •qyk] Lora=k efLr"d vc 
lkekU; FksA

MkW- v#.k dqekj flag ds ys•% ¶baMfLVª;y] 
VsfDudy ,aM oksds'kuy ,tqds'ku bu ,af'k,aV bafM;k% 
foFk Lis'ky jsÝjsal Vw vkVhZlul ,aM ØkÝVeSu¸] 2018 
ds vuqlkj çkphu Hkkjr esa yfyr dyk rFkk f'kYidyk 
m|ksxksa ls tqM+h dykvksa dh ,d yach lwph gS tSls 
dqaHkdkjh] c<+bZ] jaxjsth] oL=k rFkk ifj/ku] nksuksa Åuh 
rFkk lwrh] jRu] /krq mnkgj.kr% Lo.kZ] pk¡nh] yksgk 
rFkk fVuA fefyaniagk esa lkB O;kikjksa dk o.kZu gS] 
tks fofHkUu çdkj dh f'kYiksa ls lacaf/r gSaA vf/dka'k 
O;kikjksa vkSj f'kYiksa dh ewy :i ls xzkeh.k i`"BHkwfe Fkh 
vkSj 'kgjh {ks=k esa Hkh fodkl gqvkA ckS¼ xzaFk esa Å¡ps 
Hkou] lksus ds vkHkw"k.k] rsy] phuh] laxhr midj.k] 
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ewY;oku /krqvksa vkSj iRFkjksa ds crZu] fofHkUu çdkj 
ds oL=kksa ls cus rFkk fofHkUu jaxksa esa jaxs fofHkUu çdkj 
ds ifj/ku] iQwyksa ls ekyk cukus dk f'kYi] lqxa/ vkSj 
vU; oLrqvksa ds fooj.k fn, x, gSa] tks laHkor% bldk 
lwpd gSa fd lksukjh] cqukbZ] jaxkbZ] diM+k flykbZ] ekyk 
cukus dh dyk] b=k vkfn xqIr dky esa vius fodflr 
Lrj ij iQyhHkwr gks jgh FkhaA dq"kk.k dky f'kYi vkSj 
dyk ds] f'k{kk esa çlj.k dks fn•krk gSA okRL;k;u 
dh jpuk ^dkelw=k* Hkh xqIr dky dh gS tks 'kgjh 
fuokfl;ksa vkSj xkaookyksa }kjk çksRlkfgr vusd dykvksa 
vkSj f'kYiksa dh rLohj nsrk gSA 

f'kYidkjksa vkSj dykdkjksa ds fy, çf'k{k.k] 
vijsafVlf'ki dk eq[; rjhdk FkkA ;g rjhdk çkphu 
Hkkjr Hkj esa çfl¼ FkkA ços'k oSfnd dky esa 
vijsafVlf'ki cgqr çfl¼ Fkk vkSj ços'k ds fy, ,d 
fu;r rjhdk Fkk rFkk ,d m|ksx ;k f'kYi esa ços'k ds 
fy, fu;r fu;ekoyh }kjk fu;af=kr FkkA ços'k ds fy, 
fofHkUu fl¼karksa dk fuokZg fd;k tkrk FkkA ;fn dksbZ 
;qod viuh f'kYi dh dyk esa çkjaHk djuk pkgrk gS] 
rks igys mls vius lacaf/;ksa dh LohÑfr çkIr djuh 
pkfg, vkSj fiQj vius xq#@çf'k{kd ds lkFk jgus ds 
fy, igys ls gh mlds çf'k{k.k ;k vijsafVlf'ki dh 
vof/ fu/kZj.k djds vkxs c<+uk gksxkA oSfnd vkSj 
ckS¼ dky esa vf/drj ns•k tkrk Fkk fd xq: dks 
vius Nk=k dks vius ?kj ij gh çf'k{k.k nsuk gksrk Fkk 
tgka mls mldk Hkkstu vkSj vkokl çnku fd;k tkrk 
FkkA xq: vius Nk=k ls vius iq=k dh Hkk¡fr O;ogkj 
djrk FkkA     

çkphu Hkkjr esa f'kYidkjksa ds çf'k{k.k dks egRo 
fn;k x;k FkkA f'kYidkj ds fy, vko';d lqfo/k,¡ 
mfpr çdkj ls miyC/ FkhaA vijsafVl viuk jgus 
dk Hkkstu vius xq# ls çkIr djrk Fkk vkSj çf'k{k.k 
iw.kZ gksus ds ckn xq# ds lkFk jgus dk fu.kZ; ysus 
esa Lo;a dks Lora=k vuqHko djrk FkkA fo'ks"kKrk esa 
dkjd% f'kYi vkSj dyk f'k{kk ds fodkl ds çksRlkgu 
ds dkjdksa esa igyk f'kYidkjksa dks dPps eky dh 
tkudkjh vkSj mi;ksx vkSj midj.k dh •kst gSA vU;=k 
{ks=kksa dh Hkk¡fr Hkkjrh; f'kYidkjksa us Hkh ç;Ru ,oa Hkwy 
fof/ ds ekè;e ls çxfr dh vkSj vf/dkf/d çÑfr 
dks rduhdh midj.kksa ds fu;a=k.k esa ykus dk ç;kl 

fd;kA nwljk fxYM laxBu gS tks mudh LFkkf;Ro dh 
;kstuk ds lkFk] f'kYi dkS'ky dks LFkk;h cukus ds fy, 
çksRlkfgr fd;k x;k FkkA rhljk cktkj dk foLrkj rFkk 
var esa] jkT; dk laj{k.k vkSj lqj{kk gSA 

Jqfr vkuan ds ys•% ¶çkphu Hkkjr 
esa 'kSf{kd ewY;kadu dh çfØ;k ,oa mldk  
vk/qfud ifjçs{;¸ 2019] ds vuqlkj oSfnd dky 
esa O;kolkf;d f'k{kk ds fy, Nk=k ewY;kadu /kfeZd 
jhfr&fjoktksa ds ij vk/kfjr FkkA cq¼ lw=kksa ,oa mifu"kn 
esa çkIr mYys• ds vuqlkj xq# Nk=kksa ds eè; fo"k; 
j•rk Fkk rFkk voyksdu ,oa rqyuk ds vk/kj ij 
ewY;kadu djrk FkkA eUn vFkok fuf"Ø; Nk=kksa dks è;ku 
ls lquus rFkk le>us dk funZs'k nsrs gq, u, rF;ksa ds 
ekè;e ls] tks os igys ls tkurs Fks] muls rqyuk djds 
mUgsa iqu% le>kus dk ç;kl djrs FksA bl çdkj os 
vPNs rFkk detksj Nk=kksa ds chp esa rqyuk djds viuh 
f'k{k.k fof/;ksa dk Hkh ewY;kadu djrs Fks rFkk mls 
iqu% ifjofrZr dj eUn Nk=kksa ds fy, uohu rduhdksa 
dk ç;ksx dj mUgs f'k{k.k çnku djrs FksA ewY;kadu 
dk ,d vkSj mnkgj.k tks lrr Fkk bl :i esa çkIr 
gksrk gS fd çkphu dky esa Nk=kksa dh ijh{kk çfrfnu 
yh tkrh Fkh vkSj nwljk ikB rc rd vkjaHk ugha fd;k 
tkrk Fkk tc rd igyk ikB iw.kZr;k ;kn ugha gks tkrk 
FkkA çkphu dky esa ijh{kk dk dksbZ fuf'pr varjky 
ugha gksrk Fkk vkSj u gh lkewfgd d{kksÂfr gksrh FkhA 
çkphu dky esa okf"kZd ijh{kk tSlk dksbZ çko/ku ugha 
FkkA cqf¼eku Nk=k le; ls viuk ikB lekIr dj ysrs 
FksA bl dky esa okf"kZd ;k le;kof/ dh ifj{kk,¡ u 
gks dj dsoy vè;kid dh larqf"V ij ekSf•d ijh{kk,¡ 
gksrh FkhA çkphu dky esa 'kykdk ijh{kk,¡ gksrh Fkha 
ftlesa ;kn`fPNd :i ls fdlh Hkh ç'u dks iwN fy;k 
tkrk FkkA ftlesa lekt ds fo}ku lfEefyr gksrs Fks 
vkSj os ç'u iwNrs FksA bls gh lekorZu laLdkj ds uke 
ls tkuk tkrk gSA bl ijh{kk ds vUrxZr ;fn Nk=k vius 
mÙkj ls fo}r~ tu dks larq"V dj nsrk Fkk mls ^mÙkh.kZ 
dh fMxzh çnku dh tkrh FkhA

çkphu dky esa lesfdr f'k{kk O;oLFkk Fkh ftlesa 
lkekU; fo|ky; esa Hkh eUn ;k lqLr Nk=kksa dks vè;;u 
dk volj fn;k tkrk FkkA ,-,l- vYVsdj ds vuqlkj 
lkekU; fo|ky;ksa esa lqLr ;k eUn Nk=kksa dks vusd 
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çkphu dky esa f'k{kk ;k Kku dks ,d ih<+h ls nwljh 
ih<+h rd ekSf•d fof/ ls LFkkukaUrfjr fd;k tkrk FkkA 
çkjafHkd fnuksa esa f'k{k.k ds vU; rjhds okn&fookn 
rFkk ppkZ FksA bl fof/ esa Kkuh O;fDr dqN LFkkuksa 
ij bdêòs gksrs Fks vkSj ijLij fofHkUu /kfeZd] rkfÙod 
vkSj vU; leL;kvksa ij ukVdh; :i ls ppkZ rFkk 
okn&fookn djrs FksA 

feJk] ,u- rFkk ,sFky] ih- ,l-] (2023)] 
^,af'k,V bafM;u ,tqds'ku% bV~l fjykoSUl ,.M 
bEikWVZsUl bu nh ekWMuZ ,tqds'ku flLVe* ds vuqlkj 
jkek;.k vkSj egkHkkjr tSls fo'ks"k xzaFkksa esa fc•js gq, 
rF; gesa ml dky dh lSU; f'k{kk ds vanj >yfd;k¡ 
çnku djrs gSaA vk/qfud fo'ofo|ky; lajpuk esa 'kCn 
dqyifr (pkalyj) vkSj midqyifr (okbl&pkalyj) 
dh O;qRifÙk Hkh bu xzaFkksa esa mfYyf•r gSaA dqyifr dks 
10]000 Nk=kksa ds f'k{kkxq# ds :i esa ç;ksx fd;k x;k 
FkkA lSU; foKku dks lkekU;r% /uqoZsn dgk tkrk FkkA 
bl dky esa lSU; f'k{kk fo'ks"k :i ls egRoiw.kZ FkhA 
dbZ laLFkk,¡ tSls dh r{kf'kyk] mTtSu] ukyank] cukjl 
vkSj enqjS LFkkfir gqbZA NBh lnh ds çfl¼ fpfdRlk 
fo'ks"kK thod] lkroha lnh ds egku O;kdj.kfon ikf.
kfu] vkSj pkSFkh lnh ds vFkZ'kkL=k ds çkè;kid dkSfVY; 
r{kf'kyk ds Nk=k FksA laf{kIr esa] bu xzaFkksa esa mfYyf•r 
f'k{kk eq[;r% O;kolkf;d çf'k{k.k Fkk] tks ewy :i 
ls O;kogkfjd vkSj vuqç;ksx'khy FkkA 

fu"d"kZ

eè;çkphu Hkkjr esa ikBÔØe dk ewy mís'; 
fo|kfFkZ;ksa dks ekufld vkSj 'kkjhfjd :i ls fodflr 
djuk FkkA f'k{kk ç;ksxkRed Fkh vkSj O;ogkfjd Hkh 
FkhA 500 bZ-iw- ls 1000 bZ-iw- rd çkphu Hkkjr esa 
O;olkf;d f'k{kk cgqr fodflr vkSj egRoiw.kZ FkhA 
O;kikfjd ukSdfj;ksa vkSj m|ferk ds {ks=k esa dkS'ky 
fodflr gq, vkSj fofHkUu O;kolkf;d {ks=kksa esa f'k{kk 
dh vuqefr nh xbZA fo|ky;ksa vkSj vU; f'k{k.k laLFkkuksa 
us m|ferk dh c<+rh ekax dks iwjk djus ds fy, 
O;kolkf;d f'k{kk dks c<+kok fn;kA ml le; ds mPp 
f'k{kk laLFkku] tSls r{kf'kyk] ukyank] foØe'khyk] 
oYyHkh] iq"ifxjh] vkfn] viuh vPNh f'k{k.k ç.kkyh 
vkSj vius fo"k; esa çoh.k f'k{kdksa ds dkj.k iwjh nqfu;k 

ç;kl ,oa ijh{k.kksa ds ekè;e ls ewY;kadu mijkar] 
lqèkkj u gksus dh fLFkfr esa viuh i<+kbZ dks jksdus dh 
lykg nh tkrh FkhA ewY;kadu dk ,d vU; mnkgj.k 
ukyUnk fo'ofo|ky; dk gS] tgk¡ ços'k gsrq ços'kkfFkZ;ksa 
dh la[;k cgqr vf/d gksus ds dkj.k ços'k ijh{kk yh 
tkrh FkhA bl ijh{kk esa ewY;kadu ds i'pkr nl esa ls 
rhu gh Nk=k vgZ ik, tkrs FksA ukyUnk rFkk foØef'kyk 
esa ços'k ijh{kk ds ewY;kadu gsrq fo'ks"k çksiQslj ny 
fu;qDr fd;k tkrk Fkk tks Nk=kksa dh xzká {kerk] dk;Z 
{kerk] mldh ;FkkFkZrk vkSj bZekunkjh dk ewY;kadu 
djrs FksA bu dlkSfV;ksa ij mÙkh.kZ Nk=kksa dks gh laLFkk 
esa ços'k fn;k tkrk FkkA 

egs'k ,e- xksax bR;kfn] ds ys• ¶bafM;u ,tqds'ku% 
,af'k,V] esfMoy ,aM ekWMuZ¸] 2020 ds vuqlkj  çkphu 
Hkkjr esa nks f'k{k.k i¼fr;k¡ fodflr Fkha& oSfnd rFkk 
ckS¼A oSfnd i¼fr esa f'k{k.k dk ekè;e laLÑr rFkk 
ckS¼ i¼fr esa ikyh Hkk"kk FkhA çkphu f'k{kk] Nk=kksa dks 
eq[;r% uezrk] lR;fu"Bk] vuq'kklu] vkRefuHkZjrk vkSj 
lHkh jpukvksa dks lEeku nsus ij dsafær FkhA f'k{kk 
vfèkdka'k vkJeksa] xq#dqyksa] eafnjksa] ?kjksa esa nh tkrh 
FkhA f'k{kk vf/dka'k taxyksa esa •qys vkleku ds uhps 
nh tkrh Fkh] ftlls Nk=kksa esa rktxh rFkk thoarrk jgrh 
FkhA f'k{kk fo'ks"kr% lkaLÑfrd] pkfjf=kd vkSj O;fDrRo 
fodkl rFkk mnkj vkn'kks± ds fodkl vkSj lao/Zu ij 
dsafær FkhA ikBÔØe esa pkj osn] pkj n'kZu vkSj N% 
osnkax (vFkkZr~ ½Xosn] ;tqoZsn] lkeosn vkSj vFkoZosn_ 
ehekalk] U;k;] /eZ'kkL=k vkSj iqjk.k_ f'k{kk] dYi] 
O;kdj.k] fu#Dr] NUn vkSj T;ksfr"k) pkSng fo|k 
rFkk mifu"kn~ vkSj rdZ 'kkL=k 'kkfey FksA chtxf.kr] 
T;kfefr ,oa O;kdj.k dks fo'ks"k egRo fn;k tkrk FkkA  
ikBÔØe ml ;qx dh ekaxksa ds vuqlkj l`ftr fd;k 
x;k FkkA ikBÔØe ifjorZu'khy Fkk u fd LFkSfrd_ ;g 
fofHkUu pj.kksa ls feydj cuk;k x;k FkkA

Hkkouk lsu vkSj vfer dqekj nos] ds ys• 
^jksy vkiQ oksds'kuy ,Mqds'ku Úke ,af'k,V bafM;u 
,tqds'ku flLVe Vw çstsUV ,tqds'ku flLVe*] 2022 
ds vuqlkj çkphu dky esa f'k{kk dh vk/kjHkwr fof/ 
ikB okpu ;k ekSf•d fof/ FkhA blh dkj.k bl fof/ 
ls f'k{k.k rFkk lh•us dh çfØ;k esa =kqfV ;k xyrh ls 
cpus ds fy, fofHkUu rjhds fodflr fd,A vr,o 
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esa çfl¼ FksA ml le; bu fo'ofo|ky;ksa esa Hkkjr 
ds vykok tkiku] phu] frCcr] dksfj;k] baMksusf'k;k 
vkSj rqdhZ ls Hkh fo|kFkhZ vkrs FksA tgka fo|kfFkZ;ksa 
dks vk;qoZsn] uhfr'kkL=k] fpfdRlk'kkL=k] •xksy'kkL=k] 
chtxf.kr] T;kfefr] O;kdj.k vkfn fo"k;ksa esa çf'kf{kr 
fd;k x;k FkkA Nk=kksa us vius f'k{kdksa }kjk fl•kbZ xbZ 
vo/kj.kkvksa dks xgjkbZ ls le>us vkSj bls lh•us ds 
fy, u, rjhds •kstus dh {kerk çkIr dhA
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lkjka'k

o;Ld f'k{kkfFkZ;ksa dks 'kSf{kd mRÑ"Vrk fnykus ds fy, uohu f'k{k.k rjhdksa dh vko';drk gksrh gSA 
;g 'kks/ i=k] o;Ld f'k{k.k fl¼karksa dks ,d vkd"kZd f'k{k.k okrkoj.k cukus ds fy, fofHkUu vuqns'kkRed 
j.kuhfr;ksa ds lkFk la;ksftr djus ds mís'; ls ,d xfreku :ijs[kk izLrkfor djrk gSA l=k pØ vkSipkfjd vkSj 
vukSipkfjd f'k{k.k dk ,d larqfyr feJ.k lqfuf'pr djrk gSA Mkstks&vk/kfjr f'k{kk vkSj dkS'ky izfr;ksfxrkvksa 
tSls izsjd midj.k lfØ; tqM+ko vkSj dkS'ky fuiq.krk dks c<+krs gSaA 70%20%10 dk vuqikr vuqHkokRed f'k{kk ds 
egRo dks js[kkafdr djrk gS] tks O;kogkfjd iz;ksx'kkykvksa] O;kogkfjd l=kksa vkSj ifj;kstuk dk;ksZ ij tksj nsrk gSA 
xsfefiQds'ku] Kku izfr/kj.k vkSj vuqiz;ksx dks c<+kok nsuk vc d{kk ds rjhdksa esa 'kkfey gSA bZ&xq#dqy iz.kkyh] 
,d vkHkklh f'k{kk eap] o;Ld f'k{kkfFkZ;ksa dks viuh 'kSf{kd ;k=kk ij fu;a=k.k j[kus nsrk gSA ;g Lo&xfr ls 
lh[kus okys ekWM;wy dh ,d is'ksoj J`a[kyk iznku djrk gSA izf'k{k.k vkSj izek.ku ds ckn] xq#dqy esa izf'kf{kr 
100 izfr'kr fo|kFkhZ dk;Zjr gSaA bl i}fr ds ekè;e ls lkr fo|kfFkZ;ksa us Hkkjr esa jkT; dkS'ky pkSafi;uf'ki 
thrh gS ,oa jk"Vªh; izfr;ksfxrkvksa esa vkxs c<+s gSaA

Abstract
Achieving educational excellence for adult learners requires innovative teaching methods. This 

research paper presents a dynamic framework combining adult learning principles with various 
instructional strategies to create an engaging learning environment. The session wheel ensures a 
balanced mix of formal and informal learning activities. Motivational tools like skill competitions 
and dojo-based learning promote active engagement and skill mastery. The 70:20:10 ratio underscores 
experiential learning's significance, with emphasis on hands-on labs, practical sessions, and project 
work- Classroom methods now include gamification, boosting knowledge retention and application. 
The E-Gurukul system, a virtual education platform providing a professional series of self-paced 
learning modules, gives adult learners the ability to take control of their educational journey. Post-
training-certification, 100% of Gurukul trained students are employed and through this methodology. 
Seven students have won state skills championships in India and advanced to national competitions.

eq[; 'kCn% f'k{kk] izf'k{k.k] vuqHkokRed] xq#dqy] Lo&xfr] ukSdjh dh lqj{kk] Nk=k jkstxkj ;ksX;rk
Key Words: Education, Training, Experiential, Gurukul, Self-paced, Job security, Student employability
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ifjp;

vè;;u dh i`"BHkwfe vkSj egRo% vkt dh 
rsth ls fodflr gks jgh nqfu;k esa fujarj dkS'ky 
fodkl dh vko';drk igys ls dgha vf/d  
egRoiw.kZ gSA ;g Li"V gS fd ;g vko';drk fo'ks"k 
:i ls o;Ld f'k{kkfFkZ;ksa ds fy, egRoiw.kZ gS tks viuh 
ukSdjh dh lqj{kk vkSj vius dfj;j dh o`f¼ ds fy, 
vius dkS'ky dks c<+kuk pkgrs gSaA o;Ld f'k{kkfFkZ;ksa 
dh fof'k"V vko';drkvksa vkSj pqukSfr;ksa dks lacksf/r 
djus esa ikjaifjd 'kSf{kd i¼fr;k¡ vDlj vliQy gks 
tkrh gSaA blfy,] uohu f'k{k.k j.kuhfr;ksa dh ekax c<+ 
jgh gS tks u fliQZ Kku nsrs gSa cfYd o;Ld f'k{kkfFkZ;ksa 
dks Hkh 'kkfey djrs gSa vkSj izsfjr djrs gSaA ;g ys[k 
o;Ldksa ds lh[kus ds fy, ,d cgqvk;keh n`f"Vdks.k 
dh ryk'k djrk gS] tks lexz vkSj izHkkoh f'k{k.k 
okrkoj.k cukus ds fy, dbZ vuqns'kkRed j.kuhfr;ksa 
dks ,dhÑr djrk gSA

vè;;u dk mn~s';% bl vè;;u dk izkFkfed 
mn~s'; o;Ld f'k{kk ds fy, ,d O;kid <kapk fodflr 
djuk gS tks uohu f'k{k.k fof/;ksa dk ykHk mBkrk gSA 
fof'k"V mn~s';ksa esa 'kkfey gSa%

&	 o;Ld f'k{kkfFkZ;ksa ds fy, ,d vkd"kZd vkSj 
xfr'khy lh[kus dk ekgkSy cukukA

&	 lfØ; lgHkkfxrk vkSj dkS'ky fuiq.krk dks 
c<+kok nsus ds fy, izsjd midj.kksa dk mi;ksx 
djukA

&	 O;kogkfjd xfrfof/;ksa vkSj O;kogkfjd l=kksa 
ds ekè;e ls vuqHkokRed f'k{kk ij tksj 
nsukA

&	 yphyh] Lo&xfrokyh f'k{kk iznku djus ds 
fy, fMftVy f'k{k.k IysViQkeksZ dks 'kkfey 
djukA

&	 ukSdjh dh lqj{kk vkSj jkstxkj {kerk esa  
lq/kj ds fy, bu rjhdksa dh izHkko'khyrk dk 
ewY;kadu djukA

vuqla/ku dk nk;jk vkSj lhek,¡

;g 'kks/ o;Ld f'k{kkfFkZ;ksa ij dsafnzr gS tks 
fofHkUu O;kolkf;d vkSj O;kolkf;d izf'k{k.k dk;ZØeksa 
esa 'kkfey gSaA gkyk¡fd vè;;u uohu f'k{k.k iz.kkfy;ksa 
dh izHkko'khyrk esa egRoiw.kZ tkudkjh nsrk gS] ;g ,d 
fof'k"V tulkaf[;dh; vkSj HkkSxksfyd {ks=k ij dsafnzr 
gSA blds vfrfjDr] bu rjhdksa ds nh?kZdkfyd izHkko 
ij ukSdjh dh larqf"V vkSj dSfj;j dh izxfr ij vkSj 
vf/d vuqnSè;Z vè;;u dh vko';drk gSA

lkfgR; dh leh{kk

o;Ld f'k{k.k fl¼kar% ikjaifjd cky&dsafnzr 
f'k{kk ls o;Ld f'k{kk dkiQh vyx gS] ;k ,aMªkxkWthA 
eSYdeuksYl] o;Ld f'k{kk esa vxz.kh] dgrs gSa fd o;Ld 
f'k{kkFkhZ Lo&funZsf'kr gSa] lh[kus ds okrkoj.k esa vuqHko 
dk [ktkuk ykrs gSa] y{;&mUeq[k] izklafxdrk&mUeq[k] 
O;kogkfjd gSa vkSj lh[kus dh izfØ;k dk lEeku pkgrs 
gSaA ;s fl¼kar o;Ld f'k{kk dk;ZØeksa dh cqfu;kn curs gSaA

uohu f'k{k.k fof/;k¡% gkfy;k 'kks/ dbZ uohu 
f'k{k.k fof/;ksa ij izdk'k Mkyrk gS tks o;Ld f'k{kk 
esa izHkkoh lkfcr gqbZ gSaA bu fof/;ksa esa 'kkfey gSa%

xsfefiQds'ku% tqM+ko vkSj izsj.kk c<+kus ds fy, [ksy 
rRoksa dks lh[kus dh xfrfof/;ksa esa ,dhÑr djukA

vuqHkokRed f'k{kk% O;kogkfjd xfrfof/;ksa] 
okLrfod nqfu;k dh leL;k&lek/ku vkSj O;kogkfjd 
l=kksa ij tksj nsukA

fMftVy yfuZax IysViQkWeZ% vkWuykbu IysViQkWeZ 
ds ekè;e ls yphys] Lo&xfr ls lh[kus ds volj 
iznku djukA

fefJr f'k{k.k% vf/d O;kid f'k{k.k vuqHko 
iznku djus ds fy, ikjaifjd d{kk fof/;ksa dks fMftVy 
f'k{k.k ds lkFk tksM+ukA

lS¼kafrd <kapk

vuqHkokRed f'k{k.k fl¼kar] tks lh[kus dh izfØ;k 
esa vuqHko ds egRo ij tksj nsrk gS] bl vè;;u 
dk lS¼kafrd <kapk gSA lkFk gh] vè;;u vkRefu.kZ; 
fl¼kar tSls izsjd fl¼karksa ij vk/kfjr gS] tks ckgjh 
vkSj vkarfjd izsj.kk dh Hkwfedk ij izdk'k Mkyrs gSaA
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fØ;kfof/&izf'k{k.k dk;ZØe dk fooj.k

bl vè;;u esa of.kZr izf'k{k.k dk;ZØe o;Ld 
f'k{kk ds fy, ,d cgqvk;keh n`f"Vdks.k viukrk gSA 
dk;ZØe ds izeq[k ?kVdksa esa 'kkfey gSa% 

l=k pØ% lkoZtfud vkSj vukSipkfjd f'k{kk 
xfrfof/;ksa dks larqfyr djukA

uohure f'k{kk iz.kkyh dk ,d egRoiw.kZ fgLlk 
lkoZtfud vkSj vukSipkfjd ikB;Øeksa dk ,dhdj.k 
gSA o;Ld f'k{kkfFkZ;ksa ds fy, ls'ku Oghy] nksuksa dk 
larqfyr feJ.k lqfuf'pr djrk gSA lkoZtfud f'k{kk 
dk;ZØeksa esa O;k[;ku] dk;Z'kkyk,¡ vkSj izLrqfr;k¡ iznku 
dh tkrh gSa] tks fo|kfFkZ;ksa dks vko';d lS¼kafrd Kku 
nsrh gSaA uohure f'k{k.k j.kuhfr;ksa us fu;fer iz;klksa] 
vuq'kklu vkSj lg;ksx ds ekè;e ls lfØ; Hkkxhnkjh 
vkSj lg;ksx dks c<+kok fn;k gSA

izsjd midj.k% lfØ; Hkkxhnkjh vkSj dkS'ky 
vfèkxzg.k dks c<+kok nsukA izsj.kk] tks f'k{kdksa dks 
ikB;Øe lkexzh vkSj ekLVjdkS'ky ds lkFk lfØ; :i 
ls tqM+us ds fy, izsfjr djrh gS] o;Ld f'k{kk esa ,d 
egRoiw.kZ Hkwfedk fuHkkrh gSA Mkstks&vk/kfjr f'k{kk vkSj 
dkS'ky izfr;ksfxrk,a izsjd midj.k gSa tks uohu f'k{k.k 
iz.kkfy;ksa esa Hkkxhnkjh vkSj mRÑ"Vrk dks c<+kok nsrs gSaA 
dkS'ky izfr;ksfxrk,a f'k{kkfFkZ;ksa dks viuh {kerkvksa dk 
izn'kZu djus dk volj iznku djrh gSa] tks mUgsa lEeku 
vkSj liQyrk dh Hkkouk dks izksRlkfgr djrh gSa] gkykafd os  
izfrLi/hZ Hkh gSaA leku :i ls] Mkstks&vk/kfjr f'k{kk 

fujarj dkS'ky fodkl dks izksRlkfgr djrh gS] tks 
fu;fer vH;kl vkSj izfrfØ;k ds ekè;e ls gksrk gSA 
uohu dk;Z cy dks mPpLrj dk Kku feyrk gSA

70:20:10 vuqikr% uohure f'k{k.k rjhdksa esa 
vuqHkokRed f'k{kk egRoiw.kZ gS] ftlesa 70%20%10 dk 
vuqikr ewy uhfr gSA bl ekWMy ds vuqlkj] lh[kus 
dk 70» O;kogkfjd vuqHko ;k ukSdjh ij izf'k{k.k 
ls feyrk gS] 20» vH;kl] ckrphr vkSj lg;ksx ls 
feyrk gS] vkSj 10» oSKkfud vè;;u tSls O;kogkfjd 
funZs'k ls feyrk gSA f'k{kd vuqHkokRed f'k{kk ds 
egRo ij tksj nsrs gq, vH;kl] ifj;kstuk dk;Z vkSj 
iz;ksx'kkykvksa dks viuh f'k{k.k j.kuhfr;ksa esa 'kkfey 
djrs gSaA ;s xgu vuqHko vkidh jpukRedrk] lksp] 
leL;k&lek/ku vkSj le> dks Hkh c<+krs gSaA

xsfefiQds'ku% Kku izfr/kj.k vkSj vuqiz;ksx dks 
c<+kuk

xsfefiQds'ku] xSj&xse lanHkksZ esa xse rRoksa dks 
'kkfey djuk] fo|kfFkZ;ksa dks izsfjr djus vkSj mudh 
O;Lrrk c<+kus dk ,d izHkkoh midj.k cu x;k gSA 
f'k{kk dks vf/d euksjatd vkSj baVjSfDVo cukus ds 
fy, f'k{kd [ksy ;kaf=kdh (tSls vad] cSt vkSj yhMj 
cksMZ) dks d{kk dh xfrfof/;ksa esa 'kkfey dj ldrs 
gSaA xsfeiQkbM lh[kus dk vuqHko ldkjkRed izfrLi/kZ 
dks c<+kok nsrk gS] liQyrk dh Hkkouk dks c<+kok nsrk 
gS] vkSj Kku dks izfr/kj.k vkSj bLrseky djus ds fy, 
izsfjr djrk gSA xsfefiQds'ku f'k{kk dks ,d jksekapd 
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lkgfld dk;Z esa cny nsrk gS] pkgs og fDot] fleqys'ku ;k lkewfgd vH;kl ds ekè;e ls gksA

bZ&xq#dqy iz.kkyh% Lo&xfr ls lh[kus dh lqfo/k 

fMftVy ;qx esa izkS|ksfxdh 'kSf{kd izFkkvksa dks cnyus vkSj f'k{kk ds voljksa dks c<+kus esa  
egRoiw.kZ Hkwfedk fuHkkrh gSA bZ&xq#dqy flLVe] ,d vkHkklh f'k{kk eap gS] tks Lo&xfr ls lh[kus okys ekWM;wy 
dh ,d J`a[kyk iznku djrk gS] tks o;Ld f'k{kkfFkZ;ksa dks viuh 'kSf{kd ;k=kk ij fu;a=k.k j[kus dh {kerk nsrk 
gSA f'k{kkFkhZ eYVh ehfM;k lalk/uksa] tSls baVjSfDVo V;wVksfj;y vkSj opZqvy fleqys'ku ds ekè;e ls ikB;Øe 
lkexzh ls tqM+ ldrs gSa ftruk os pkgrs gSa vkSj tgka pkgrs gSaA ;g iz.kkyh Kku ds vk/kj ij vkRe&ewY;kadu 
djus dh {kerk iznku djrh gSA ;g yphyh izfØ;k u dsoy fofo/ f'k{k.k 'kSfy;ksa vkSj izkFkfedrkvksa dks 
lek;ksftr djrh gS cfYd vkthou lh[kus vkSj fu;fer dkS'ky fodkl dks Hkh izksRlkfgr djrh gSA blesa lHkh 
ekStwnk vkWiQykbu ikB;Øeksa dks fMftVy fV~ou ds :i esa 'kkfey fd;k x;k gSA

izfrHkkxh p;u ekunaM

izf'k{k.k dk;ZØe esa Hkkxhnkjksa dk p;u muds dkS'ky fodkl vkSj dfj;j esa lq/kj dh vko';drkvksa ij 
fd;k tkrk gSA fofo/ is'ksojksa ls vkus okys yksxksa dks izkFkfedrk nh tkrh gS tks fujarj lh[kus vkSj O;fDrxr 
fodkl ds izfr izfrc¼ gSaA

MsVk laxzg ds rjhds

izf'k{k.k iwoZ vkSj ckn ds ewY;kadu] loZs{k.k] lk{kkRdkj vkSj iQksdl lewg ppkZ MsVk ladyu ds rjhds gSaA ;s 
rjhds izfrHkkfx;ksa ds vuqHkoksa] dkS'ky fodkl vkSj jkstxkj ifj.kkeksa dks O;kid :i ls le>us esa enn djrs gSaA

fo'ys"k.kkRed n`f"Vdks.k

lkaf[;dh; rjhdksa dk mi;ksx dj ewY;kadu vkSj loZs{k.k ls izkIr ek=kkRed MsVk dk fo'ys"k.k fd;k tkrk 
gS] tks dkS'ky vkSj jkstxkj dh fLFkfr esa cnyko dks ekirk gSA iQksdl lewgksa vkSj lk{kkRdkjksa ls izkIr xq.kkRed 
MsVk dk fo"k;xr fo'ys"k.k fd;k tkrk gS rkfd izfrHkkfx;ksa ds fopkjksa vkSj vuqHkoksa dks idM+ ldsaA
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lq/ka'kq 'ks[kj ik<+h ,oa ;ksxs'k 'kekZ] ^^f'k{kk esa Økafrdkjh cnyko % o;Ld f'k{kk ds fy, ,d cgqeq[kh n`f"Vdks.k**

tk¡p&ifj.kke&izfrHkkfx;ksa dh tulkaf[;dh; 
izksiQkby

fofHkUu vk;q] is'ksoj i`"BHkwfe vkSj 'kSf{kd Lrj ds 
izfrHkkfx;ksa dh tulkaf[;dh; izksiQkby gSA vfèkdka'k 
izfrHkkxh dkedkth o;Ld gSa tks vius dfj;j esa 
lqèkkj djuk pkgrs gSaA

dkS'ky fodkl ifj.kke

rduhdh vkSj lkWÝV dkS'ky esa izfrHkkfx;ksa esa 
egRoiw.kZ lq/kj dk ladsr izf'k{k.k ls igys vkSj 
ckn ds ewY;kadu ls feyrk gSA ukSdjh dh rS;kjh 
vkSj dkS'ky fuiq.krk dks c<+kus esa dk;ZØe dk tksj 
vuqHkokRed f'k{kk vkSj O;kogkfjd l=kksa ij fo'ks"k :i 
ls izHkkoh lkfcr gqvk gSA 

jkstxkj vkSj lkekftd&vkfFkZd izHkko

izfrHkkfx;ksa ds chp izf'k{k.k ds ckn jkstxkj nj 
esa mYys[kuh; òf¼ ns[kh xbZ gS] ftlesa muds izf'k{k.k 
ds fy, izklafxd dbZ in lqjf{kr gSaA blds vykok] 
izfrHkkfx;ksa us mPp vk; vkSj thou dh csgrj xq.koÙkk 
lfgr lkekftd&vkfFkZd fLFkfr;ksa esa lq/kj dh fjiksVZ nhA

dsl vè;;u vkSj iz'kalk i=k

iz'kalk i=k vkSj izfrHkkfx;ksa ds dsl vè;;u 
izf'k{k.k dk;ZØe ds ifjorZudkjh izHkko dks fn[kkrs 
gSaA mnkgj.k ds fy,] ,d izfrHkkxh us crk;k fd 
O;kogkfjd iz;ksx'kkykvksa vkSj O;kogkfjd l=kksa us 
mUgsa inksUufr gkfly djus ds fy, vkRefo'okl vkSj 
dkS'ky gkfly djus esa enn dhA ,d vU; O;fDr 
us dgk fd xsfeiQkbM f'k{k.k dk;ZØeksa us lh[kus dh 
izfØ;k dks vkuannk;d vkSj vkd"kZd cuk fn;k] ftlls 
Kku dk csgrj izfr/kj.k vkSj vuqiz;ksx gqvkA

cgl&eq[; fu"d"kksZ dh O;k[;k

fu"d"kZ o;Ld f'k{kk esa cgqvk;keh n`f"Vdks.k 
dh izHkko'khyrk dks js[kkafdr djrs gSaA izsjd  
lk/uksa] vuqHkokRed f'k{k.k vkSj vkSipkfjd vkSj 
vukSipkfjd f'k{k.k xfrfof/;ksa dk la;kstu ,d 
xfr'khy vkSj vkd"kZd f'k{k.k okrkoj.k cukrk gS tks 
dkS'ky fodkl vkSj jkstxkj dh {kerk dks c<+krk gSA

ekStwnk lkfgR; ls rqyuk

ifj.kke ekStwnk ys[kksa ls esy [kkrs gSa tks o;Ld 
f'k{kdksa ij uohu f'k{k.k n`f"Vdks.kksa ds ykHkdkjh izHkkoksa 
ij izdk'k Mkyrs gSaA dk;ZØe dh liQyrk us o;Ld 
f'k{k.k fl¼karksa ds lkFk izf'k{k.k dks lajsf[kr djus vkSj 
,d lgk;d vkSj vkd"kZd lh[kus dk okrkoj.k cukus 
ds egRo dks nksgjk;k gSA

pqukSfr;k¡ vkSj lhek,¡

dk;ZØe ds nkSjku vkus okyh pqukSfr;ksa esa py jgs 
leFkZu dh vko';drk vkSj izf'k{k.k lqfo/kvksa vkSj 
lalk/uksa rd igqap 'kkfey gSaA bu pqukSfr;ksa dks nwjLFk 
liQyrk ds fy, gy djuk gksxkA

lq/kj vkSj fLFkjrk ds fy, j.kuhfr;k¡

dk;ZØe dh izHkko'khyrk vkSj fLFkjrk dks c<+kus 
ds fy,] fuEufyf[kr j.kuhfr;ksa dh fliQkfj'k dh 
tkrh gS%

m|ksx lk>snkjh dks etcwr djuk% ;g lqfuf'pr 
djus ds fy, m|ksx fgr/kjdksa ds lkFk lg;ksx djuk 
fd izf'k{k.k cktkj dh t:jrksa ds vuq:i gks vkSj 
izklafxd dkS'ky iznku djsA

lgk;rk lsokvksa dk foLrkj% izfrHkkfx;ksa dks 
nh?kZdkfyd dfj;j esa liQyrk lqfuf'pr djus ds fy, 
esaVjf'ki] dfj;j ijke'kZ vkSj iksLV&IyslesaV lgk;rk 
iznku djukA

iQhMcSd dks 'kkfey djuk% izfrHkkfx;ksa ds 
iQhM cSd vkSj mHkjrs m|ksx #>kuksa ds vk/kj ij 
izf'k{k.k ikB;Øe esa yxkrkj lq/kj djukA

lrr iQafMax dks lqjf{kr djuk% dk;ZØe dh 
nh?kkZ;q vkSj ekiuh;rk lqfuf'pr djus ds fy, iQafMax 
lzksrksa dh igpku djuk vkSj mUgsa lqjf{kr djukA

fu"d"kZ&eq[; fcanqvksa dk lkjka'k

;g vè;;u o;Ldksa dks lh[kus ds fy, ,d 
cgqvk;keh n`f"Vdks.k dh izHkko'khyrk dks fn[kkrk gS 
tks uohu f'k{k.k rjhdksa dks o;Ld f'k{k.k fl¼karksa 
ds lkFk ,dhÑr djrk gSA o;Ld f'k{kkfFkZ;ksa ds chp 
dkS'ky fodkl vkSj jkstxkj dh {kerk dks c<+kus ds 
fy, dk;ZØe dk fMftVy IysViQkWeZ] vuqHkokRed 
f'k{kk vkSj izsjd midj.kksa ij tksj nsrk gS] tks ,d 
vkd"kZd vkSj xfr'khy ekgkSy cukrk gSA
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uhfr vkSj O;ogkj ds fy, fufgrkFkZ

fu"d"kksZ dk vH;kldrkZvksa vkSj uhfr fuekZrkvksa ij cM+k izHkko gSA o;Ld f'k{kkfFkZ;ksa dh ukSdjh dh lqj{kk 
vkSj dSfj;j esa lq/kj esa mYys[kuh; lq/kj gks ldrk gS vxj uoksUes"kh o;Ld f'k{kk dk;ZØeksa esa fuos'k fd;k 
tk,A fLFkjrk vkSj igqap esa vkus okyh ckèkkvksa dks nwj djus ds fy, uhfr;ksa dks ,sls iz;klksa dk leFkZu djuk 
pkfg,A

Hkfo"; ds vuqla/ku funZs'k

vuqnSè;Z vè;;u] izfrHkkfx;ksa dh lkekftd&vkfFkZd fLFkfr vkSj dfj;j ij uohu f'k{k.k iz.kkfy;ksa ds 
nh?kZdkfyd izHkko dk fo'ys"k.k djus ds fy,] Hkfo"; ds vè;;u ij dsafnzr gksuk pkfg,A lkFk gh] bu fof/;ksa 
dh ekiuh;rk vkSj vuqdwyu'khyrk dh [kkst fofHkUu lanHkksZ esa liQy dk;ZØeksa ds foLrkj vkSj izfrÑfr ds 
fy, egRoiw.kZ ladsr ns ldrh gSA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh
Adult learning o;Ld f'k{kk
Formal vkSipkfjd
Informal vukSipkfjd
Knowledge retention Kku izfr/kj.k
Multifaceted cgqeq[kh
Self - paced Lo & xfr
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lkjka'k

vè;;u esa ,d futh Hkkjrh; fo'ofo|ky; esa vkfrF; dk;ZØeksa ds ckjs esa viQxkfuLrku ds Nk=kksa dh jk; 
dh tkap dh xbZA 21 fo|kfFkZ;ksa dk lk{kkRdkj vkfrF; fMxzh dk;ZØe esa iQksdl lewg dh cSBd ls igys fd;k 
x;k FkkA vè;;u esa Hkkjr ds ckjs esa çfrHkkfx;ksa dh jk;] i;ZVu dk vè;;u djus ds dkj.k] f'k{k.k ds rjhdksa 
ij muds fopkj] d{kk esa izkS|ksfxdh dk mi;ksx rFkk 'kS{kf.kd ifjos'k esa Hkk"kk dh tkap dh x;hA ifj.kkeksa ls 
irk pyk fd vf/dka'k çfrHkkfx;ksa ds ikl ns'k ds ckjs esa udkjkRed iwoZ&çLFkku (iwoZ) jk; Fkh] tks vè;;u 
LFkku ds lkFk baVj iQsl c<+us ds lkFk ldkjkRedrk esa cny xbZA i;ZVu esa #fp j•us okyksa] •kldj gksVy vkSj 
,;jykbal esa dke djus ds bPNqd yksxksa ds fy, dk;ZØe dk vkd"kZ.k blesa mudh #fp esa ;ksxnku ns ldrk 
gSA mUgksaus ;g Hkh dgk fd dk;ZØe i;ZVu dh txg vkfrF; f'k{kk ij vf/d dsafær Fkk vkSj O;kogkfjd ls 
vf/d lS¼kafrd FkkA ijh{kkfFkZ;ksa us fo'ofo|ky; }kjk lapkfyr lwpuk çkS|ksfxdh dk;ZØe ds ckjs esa ldkjkRed 
jk; nh] ysfdu vaxzsth Hkk"kk ds lkFk dfBukb;ksa dk mYys• fd;kA

Abstract
The study investigated Afghanistan students' opinions of a private Indian university's hospitality 

programs. The hospitality degree program involved 21 students interviewed before a focus group 
meeting. The study investigated the participants' opinions on India, reasons for studying tourism, 
views on the methods of instruction, use of technology in the classroom, and language in the academic 
setting. The results showed that most participants had negative pre & departure (prior) opinions of the 
nation, which gradually changed to positive ones as the interface with the study location increased. 
The program's attraction to those interested in tourism, particularly those aspiring to work for hotels & 
airlines, may have contributed to their interest in it. Additionally, they thought the program was more 
theoretical than practical and intensely focused on hospitality education rather than tourism. Positive 
opinions were held of the information technology employed by the university, while participants noted 
difficulties with the English utilized in the classroom.

eq[; 'kCn% Hkkjr] /kj.kk,¡] viQxkfuLrku ds Nk=k] vkfrF;A
Key Words: India, Perceptions, Afghanistan students, Hospitality.
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ns'kksa ls fo|kfFkZ;ksa dks vkdf"kZr djrs gSaA vÚhdk 
vkSj ,f'k;k¹15º de fodflr ns'kksa ds fo|kFkhZ fons'kh 
fo'ofo|ky;ksa esa i<+kbZ djus ds fy, çsfjr gksrs gSa 
D;ksafd muds ikl vPNh f'k{kk dh deh gS vkSj mudks 
vkfFkZd vkSj lkekftd fLFkfr dh izxfr dh mEehnsa 
gSa¹16ºA eSdeksgu¹17º us ,d vuqHko tU; vè;;u esa 
?kjsyw ns'kksa esa detksj 'kSf{kd O;oLFkk vkSj oSf'od 
vFkZO;oLFkk esa Hkkx ysus dh bPNk dks rhljh nqfu;k ds 
ns'kksa ds fo|kfFkZ;ksa dks la;qDr jkT; vesfjdk esa i<+kbZ 
djus ds fy, çsfjr djus ds nks egRoiw.kZ dkjd crk,A 
dksaMdlh¹18º us crk;k fd rqdhZ esa vè;;u djus ds 
fy, fons'kh fo|kfFkZ;ksa dh çsj.kk nks rjiQk FkhA igyk 
O;fDrxr rdZ Fkk] ftlesa mez] vkdka{kk,a] thou 'kSyh] 
ilan&ukilan] fyax] 'kS{kf.kd #fp;ka] vkfn 'kkfey Fks 
vkSj iwoZ ;k vU; fodkl'khy ns'kksa ds Nk=kksa ds fy, 
'kS{kf.kd vkSj vkfFkZd cglA fons'kh fo|kfFkZ;ksa dks 
i<+kbZ ds fy, nwljs ns'kksa esa tkuk ,d vyx&vyx 
lkaLÑfrd vkSj lkekftd ekgkSy dk lkeuk djuk 
iM+rk gSA ,d ubZ laLÑfr ls eqykdkr djuk vDlj 
mUgsa gSjku djrk gS] blfy, muds fuiVus ds rjhds 
ij fopkj djuk egRoiw.kZ gSA mnkgj.k ds fy,] tc 
fons'kh Nk=kksa dks fofHkUu laLÑfr;ksa ls ifjfpr djk;k 
tkrk gSA isMjlu¹19º us pkj vyx&vyx O;ogkfjd 
ifjorZuksa dk lq>ko fn;k% igys] fo|kFkhZ viuh fof'k"V 
igpku NksM+dj ,d cM+s lkekftd <kaps esa 'kkfey 
gks ldrs gSa] ftls ^vkRelkr* dgk tkrk gS_ nwljk] 
fo|kFkhZ viuh lkaLÑfrd igpku dks cpkrs gq, Hkh 
u, lekt esa ?kqyfey tkrs gSa] ftls ^,dhdj.k* dgk 
tkrk gS_ rhljk] cM+s lekt ls vyx gksus ij gksus okyh 
^vLohÑfr*_ vkSj var esa] ^vilaLÑfr*] tks Nk=kksa dks 
viuh vkSj estcku laLÑfr ls iwjh rjg vyx djrk 
gSA çfrLi/hZ vkSj fojks/kHkklh Hkwfedkvksa dk laKku 
ysrs gq,] isMlZu¹19º us Nk=kksa dks ifjorZuksa ls fuiVus ds 
fy, lh•us ds fy, rS;kj djus dh vko';drk dks 
js•kafdr fd;kA

1970 ds n'kd ls i;ZVu ls lacaf/r ikBÔØeksa 
dh la[;k esa of̀¼ gqbZ] D;ksafd fo|kfFkZ;ksa dh c<+rh ekax 
ds dkj.k¹20º Hkkjrh; i;ZVu f'k{kk esa fiNys nks n'kd 
esa dkiQh cnyko ns•k x;k gS¹21ºA Hkkjr vkSj fons'k ls 
fo|kFkhZ i;ZVu vkSj vkfrF; {ks=k esa dbZ laLFkkuksa esa i<+kbZ 

ifjp;

Hkkjr dk f'k{kk {ks=k vkSj lsok {ks=k nksuksa c<+ 
jgs gSa¹1ºA ;qokvksa dks i;ZVu vkSj vkfrF; {ks=kksa esa 
dfj;j cukus vkSj fodflr djus ds fy, cgqr lkjs 
volj feyrs gSaA ifj.kkeLo:i] i;ZVu vkSj vkfrF; 
{ks=k esa ikBÔØeksa dh la[;k esa Hkh o`f¼ gqbZ gSA 
;g foLrkj Hkh i;ZVdksa ds vkxeu ds mRlkg tud 
vkadM+ksa¹2º vkSj i;ZVu m|ksx ds fy, vf/d ;ksX; 
deZpkfj;ksa dh vko';drk ij tksj ls çsfjr gS¹3]4ºA ns'k 
esa futh fo'ofo|ky;ksa esa #fp c<+h gS¹5ºA ;sjoMsdj 
vkSj frokjh¹6º us bl rjg dh mRlqdrk dk dkj.k 
^tu lewghdj.k* crk;k] tks mPp f'k{kk esa ^dqyhu* 
ls ^tulewg* dh vksj cnyko dk ifj.kke gSA Hkkjr 
Hkh fons'kh fo|kfFkZ;ksa ds fy, fo'ofo|ky; esa i<+kbZ 
ds fy, lcls de ykxr okys ns'kksa esa ls ,d gS¹7ºA 
iatkc ,d Hkkjrh; jkT; gS tks jktLFkku] fgekpy 
çns'k vkSj gfj;k.kk ds lkFk lhek,¡ lk>k djrk gS] vkSj 
if'pe esa iM+kslh ns'k ikfdLrku ds lkFkA iatkch] tks 
,d vk/qfud baMks&vk;Zu Hkk"kk gS¹8º] jkT; esa lcls 
vf/d cksyh tkrh gS_ ;|fi] vaxzsth vkSj fganh] tks 
Hkkjr dh vkf/dkfjd Hkk"kk gSa] ckrphr dh rjg cgqr 
vyx gksrh gSa¹9ºA Hkkjr dk iM+kslh ns'k viQxkfuLrku 
gS¹10ºA Hkkjr bl ns'k dh lhek lk>k djrk gS vkSj 
;g igkM+h gS¹11ºA viQxkfuLrkfu;ksa dks viuh ikjaifjd 
v•aMrk cuk, j•uk egRoiw.kZ gSA 1950 ds n'kd ls 
viQxkfuLrku esa f'k{kk esa cM+k cnyko vk;k gSA igys] 
ckS¼ eB viQxkfuLrku esa vkSipkfjd f'k{kk dk lcls 
cM+k lk/u FksA 

lkfgR; leh{kk

f}rh; fo'o ;q¼ ds ckn] ns'k NksM+us okys 
fo|kfFkZ;ksa ds vkanksyu esa o`f¼ gqbZ gS¹13ºA dbZ  
fo}kuksa us bls ns•k gSA 1950 ds n'kd ds ckn] 
fons'k esa i<+us okys varjjk"Vªh; fo|kfFkZ;ksa ij  
è;ku dsafær fd;k x;k] ftlls yxkrkj vuqla/ku 
midj.kksa ds mi;ksx ij vke lgefr ds fcuk çfØ;k,a 
fodflr gqbZ¹14ºA Hkkjr us phu] xzhl vkSj izQkal tSls 
fodkl'khy ns'kksa ls fo|kfFkZ;ksa dks vkdf"kZr djus dk 
bfrgkl ikapoha 'krkCnh bZlk iwoZ esa •kstk tk ldrk 
gS- vkt Hkh] mPp f'k{kk laLFkku dbZ fodkl'khy 
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djrs gSa] tgka os fofHkUu fMxzh vkSj fMIyksek dk;ZØeksa 
esa 'kkfey gksrs gSaA i;ZVu esa varjjk"Vªh; fo|kfFkZ;ksa  
dh Hkkxhnkjh vkSj muds dfj;j ds jkLrs dks le>uk 
egRoiw.kZ gS¹22ºA varjkZ"Vªh; fo|kfFkZ;ksa ds fopkjksa dks dbZ 
ǹf"Vdks.kksa ls vè;;u fd;k x;k gSA fy;w ,oa vU;¹23º 
us fons'kh fo|kfFkZ;ksa dh /kj.kkvksa dk vè;;u fd;k vkSj 
ik;k fd os tkrh; vlekurkvksa ls mRiUu lkaLÑfrd 
erHksnksa dks Lohdkj djrs gSa vkSj mUgsa vf/d ldkjkRed 
:i ls ysrs gSaA àkaxSax¹24º us ;wds fLFkr fo'ofo|ky;ksa esa 
i;ZVu ikBÔØeksa ij phuh fons'kh Nk=kksa dh /kj.kkvksa dk 
vè;;u djrs gq, ikjaifjd f'k{k.k ç.kkfy;ksa ij ^çksxzke 
vk/kfjr f'k{kk* dh çHkko'khyrk dk fo'ys"k.k fd;kA 
jkWcVZlu ,oa vU;¹25º us vkWLVªsfy;kbZ fo'ofo|ky; esa 
i<+us okys fons'kh Nk=kksa ds lkeus vkus okyh pqukSfr;ksa dk 
irk yxkus ds fy, MsYiQh rduhd dk mi;ksx fd;kA 
mUgksaus Hkk"kk dh le>] lkFkh lgikfB;ksa }kjk Lohdkj 
fd, tkus dh bPNk vkSj VÔw'ku •pZ ls lacaf/r pqukSfr;ksa 
ij fopkj fd;kA cSjksu vkSj vkdkZsfM;k¹26º us vkWLVªsfy;k 
ds DohalySaM fo'ofo|ky; esa fd, x, ,d vè;;u 
esa ik;k fd dqN ,f'k;kbZ ns'kksa ls vk, fo|kFkhZ] ftUgsa 
os ^Hkze fojklr laLÑfr* okys fo|kfFkZ;ksa ds :i esa 
crkrs Fks] i;ZVu vkSj vkfrF; fo"k;ksa esa lfØ; :i ls 
i<+kbZ djus yxsA cksaVsucy ,oa vU;¹27º us vkseku VwfjTe 
dkWyst esa i;ZVu vkSj vkfrF; dk;ZØe esa ukekafdr Nk=kksa 
dh /kj.kkvksa dk fo'ys"k.k fd;k vkSj mudh Hkkoukvksa 
ij fefJr çfrfØ;k,a ikbZa] tks muds vè;;u] vis{kkvksa 
vkSj çkFkfedrkvksa dks vkxs c<+kus ds fy, FkhaA gky gh 
esa] ,sjs ,oa vU;¹28º us i;ZVu dk;ZØeksa esa ukekafdr Nk=kksa 
vkSj bu dk;ZØeksa dks pykus okys laLFkkuksa ls lacaf/r 
xq.koÙkk igyqvksa ij tksj nsdj i;ZVu f'k{kk esa vuqla/
ku esa u, vk;ke tksM+s gSaA blh rjg] laLFkku varjkZ"Vªh; 
fo|kfFkZ;ksa dks nh tkus okyh f'k{kk dh xq.koÙkk esa lqèkkj 
ds fopkj dks Lohdkj dj jgs gSa] ftlls varjkZ"Vªh; 
f'k{kk cktkj ls vf/d fo|kfFkZ;ksa dks vkdf"kZr fd;k tk 
lds¹29ºA varjkZ"Vªh; Nk=kksa dh is'ksoj {kerk dks c<+kus ds 
fy, ys•dksa¹30º us dke ls lacaf/r f'k{kk dks Hkh 'kkfey 
djus dk lq>ko fn;kA

vuqla/ku fof/

gkyk¡fd viQxkfuLrku ds Nk=kksa dks uewuk 

fo'ofo|ky; esa i;ZVu vkSj vkfrF; ds vykok 
fofHkUu dk;ZØeksa esa ukekafdr fd;k tkrk gS] mís'; mu 
yksxksa dk vè;;u djuk Fkk ftUgksaus i;ZVu ikBÔØe 
pquk FkkA ,l vks ,p Vh (Ldwy vkWiQ gksVy eSustesaV 
,aM VwfjTe) ds varxZr py jgs lkr vyx&vyx 
fMxzh ;k fMIyksek dk;ZØeksa esa ukekafdr dqy Nk=k 
538 FksA ch-,l-lh- ,Vh,p (,;jykbal] i;ZVu vkSj 
vkfrF;) rhu lky dk fMxzh çksxzke gSA ;g fof'k"V 
vkfrF; fo"k;ksa ij lhfer ,dkxzrk ds lkFk i;ZVu ij 
vf/d è;ku dsafær djrk gSA ,Vh,p ikBÔØe dk 
i;ZVu vfHkfoU;kl eq[; :i ls bls vU; dk;ZØeksa 
(tks T;knkrj eq[; gksVy çca/u fo"k;ksa ij dsafær 
gS) ls vyx djrk gSA dqy 167 fo|kfFkZ;ksa esa ls 
44 viQxkfuLrku ls Fks] tks bl dk;ZØe dks Hkkjr 
vkSj fons'kksa ls vkdf"kZr djrk gSA ;g vè;;u 2024 
esa viQxkfuLrku ls pqus x, Nk=kksa ij fd;k x;k Fkk] 
ftUgsa 2023 vkSj 2024 rd viuk vè;;u iwjk djuk 
FkkA 21 Hkkxhnkjksa dh çfrfØ;k,a lajfpr lk{kkRdkj ds 
ekè;e ls fjdkWMZ dh xb±A lajfpr lk{kkRdkjdrkZvksa dks 
vf/d fu;a=k.k feyrk gS vkSj mudh çfrfØ;kvksa ls 
Li"V iSVuZ vkSj fo"k; fudyus dh laHkkouk gksrh gS] 
D;ksafd os ç'uksa ds ,d fuf'pr çk:i dk ikyu djrs 
gSa tks lHkh lk{kkRdkjdrkZvksa ds fy, lkekU; gksrs gSaA 
lk{kkRdkj esa igys o"kZ ds lkr] nwljs o"kZ ds ikap vkSj 
rhljs o"kZ ds ukS fo|kFkhZ 'kkfey FksA iQksdl lewg ppkZ 
Hkh gqbZ] ftlesa 13 yksxksa dk lk{kkRdkj fy;k x;k Fkk] 
rkfd vf/d tkudkjh çkIr dh tk ldsA blus 'kks/
drkZvksa dks iSVuZ dks le>us esa enn dh vkSj lk{kkRdkj 
ds nkSjku nh xbZ dqN çfrfØ;kvksa dks nksckjk le>us 
esa Hkh lgk;rk nhA blds vykok] ;g vè;;u dks 
foLrkj nsrk FkkA

fu"d"kZ vkSj ppkZ

fofHkUu eqíksa] tks bl •aM esa çLrqr fd, x, 
gSa] ds ckjs esa çfrHkkfx;ksa ls lk{kkRdkj fd;k x;kA 
Nk=kksa ds eu esa mu txgksa dh ekufld dYiuk cuuk 
LokHkkfod gS tgka os f'k{kk çkIr djus ds fy, tkuk 
pkgrs gSaA blfy,] estcku ns'k (Hkkjr) ds ckjs esa 
Nk=kksa dh èkkj.kkvksa dk irk yxkuk Hkh egRoiw.kZ Fkk] 
tks vè;;u LFky esa Hkk"kk ds lkFk Hkkjr ds ckjs esa 
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çfrHkkxh ch% ¶eSaus lkspk Fkk fd ¹Hkkjr vkus 
ls igysº lHkh ¹yksxº ,sls ugha Fks lH; tSlk fd 
ge ns•rs gSa--- dksbZ vijk/ ugha] ysfdu tc Hkh ge 
lekpkj pSuy vkSj ckdh lc ns•rs gSa] ;g--- ¹gSº 
vkerkSj ij vijk/ & ;g T;knkrj le; vijk/ 
fn•krk gS] blfy, eSaus lkspk fd ;g lqjf{kr ugha gS 
ogk¡ ls ckgj& ;gk¡ ls ckgj---ysfdu tc eSa okLro 
esa ;gk¡ vk;k---rks ,slk ugha gS fd ge nwj ls ns•rs gSa 
ckgj dh nqfu;kA

çfrHkkxh ds% ¶Hkkjr vkus ls igys] eSaus lkspk 
Fkk] Hkkjr oSlk gh gS tSlk og Fkk Vsyhfotu esa fn•k;k 
x;k& ,slk yx jgk Fkk tSls cgqr HkhM+ gks vkSj yksx 
bdêòk gks jgs gksa ywV fy;k x;k vkSj ,slh dbZ phtsa Fkha 
tks eq>s grksRlkfgr dj jgh Fkha Hkkjr vk,a A ysfdu] 
fdlh rjg] eSa Hkkjr vk x;k vkSj eq>s tks eglwl 
gqvk vkSj tSlk eglwl gqvk] og eq>s ilan vk;k dqN 
Hkkjrh;ksa ds lkFk lg;ksx fd;k] os vPNs FksA¸

çfrHkkxh ,u% ¶igys eSaus lkspk fd yM+fd;ksa ds 
fy, ;gk¡ vkuk cgqr •rjukd gksxk ¹Hkkjrº--- ;gka 
¹Hkkjrº vkdj Hkkjr ds ckjs esa esjs fopkj iwjh rjg 
ls cny x,] nksLrksa ;gka eS=khiw.kZ vkSj vf/d Lokxr 
djus okys yksx gSaA¸

çeq• dkjdksa esa] ftUgksaus çfrHkkfx;ksa dks i;ZVu 
dk;ZØe vkSj Hkkjr dk p;u djus ds fy, çsfjr 
fd;k] muesa ifjokj vkSj nksLrksa dh çsj.kk] viQxkfuLrku 
esa leku dk;ZØeksa dh deh@vuqifLFkfr vkSj f'k{kk ds 
fy, ,d fdiQk;rh fodYi ds :i esa Hkkjr dh Nfo 
'kkfey gSA viQxkfuLrku esa c<+rs i;ZVu m|ksx dh 
i`"BHkwfe esa Nk=kksa dk #>ku i;ZVu dk vè;;u djus 
dh vksj yx jgk FkkA Hkkjr HkkSxksfyd :i ls Hkh djhc 
gS] tks bls mPp vè;;u ds fy, ,d vkn'kZ LFkku 
cukrk gSA vU; çsjd dkjdksa esa 'kkfey gSa&Hkkjrh; f'k{kk 
ç.kkyh vkSj laLÑfr dh vuqdwy Nfo] ,;jykbal dh 
ukSdfj;ksa esa fo'ks"k #fp] vuqHkoh f'k{kd] fo'ofo|ky; 
esa inksUufr] fons'kh f'k{kk ijke'kZ] vkRe&#fp] nqfu;k 
dk irk yxkus vkSj fofHkUu yksxksa ls feyus dh bPNk] 
vkSj vf/d ukSdjh ds voljA varjkZ"Vªh; Nk=k mu 
ykHkksa dks çkIr djus dh vkdka{kk j•rs gSa tks mudh 
fMxzh jkstxkj vkSj thou 'kSyh ds :i esa çnku dj 
ldrh gSA

ç'uksa ds ekè;e ls çdV gq, FksA i;ZVu f'k{kk ij 
ifjçs{; dks mtkxj djus esa lgk;rk djus okys ç'uksa 
esa 'kkfey gSa% i;ZVu dk vè;;u djus vkSj Hkkjr dks 
pquus dh çsj.kk_ çLFkku ls igys vis{kk,a vkSj dk;ZØe 
ds lkFk vuqHko_ dSfj;j ;kstuk,a_ vkSj fo'ofo|ky; 
esa vkbZ Vh dk mi;ksxA Nk=kksa dh çfrfØ;kvksa ij ppkZ 
vkxs bl çdkj gS%

1-	estcku ns'k dh /kj.kk,a] vè;;u dk 
LFkku] dk;ZØe dh çsj.kk,a] iwoZ vis{kk,a% fdlh 
LFkku dh f}rh;d Nfo;ka okLro esa ogka tkus dk 
fu.kZ; ysus ls igys curh gSa vkSj çkFkfed Nfo;ka 
okLrfod ;k=kk ds ckn curh gSaA Hkkjr ds ckjs esa 
çfrHkkfx;ksa dh /kj.kkvksa ds ckjs esa fnypLi n`f"Vdks.k 
lkeus vk,A çfrfØ;kvksa ds vk/kj ij ;g dguk 
xyr ugha gksxk fd okLro esa ns'k esa vkus ls igys 
çfrHkkfx;ksa ds eu esa Hkkjr dh Nfo vuqdwy ugha FkhA 
vk'p;Ztud :i ls] çfrdwy vuqekuksa ds ckotwn] 
çfrHkkfx;ksa us vè;;u ds fy, Hkkjr vkus dk iQSlyk 
fd;k] ftldk Js; fofHkUu fodklkRed ekspks± ij 
estcku ns'k ds mn~Hko dks fn;k tk ldrk gSA iQksdl 
lewg ppkZ ds nkSjku vkeus&lkeus ckrphr ls irk pyk 
fd çFke vkSj f}rh; o"kZ ds Nk=kksa ds chp Hkkjr ds 
ckjs esa /kj.kk ofj"B Nk=kksa ls fHkUu FkhA rhljs o"kZ ds 
Nk=kksa us ml LFkku ds ckjs esa vf/d vuqdwy /kj.kk,¡ 
fodflr dh Fkha_ tcfd] çFke vkSj f}rh; o"kZ ds 
Nk=kksa dk 'kq#vkrh vuqHko mruk ldkjkRed ugha FkkA 
blls geus ;g eku fy;k fd le; chrus vkSj LFkkuh; 
yksxksa ds lkFk c<+rh ckrphr ds lkFk] /kj.kk,¡ çfrdwy 
ls vuqdwy (vyx&vyx fMxzh esa) esa cny xbZa_ 
gkyk¡fd] dHkh&dHkh] ;g mYVk gksrk FkkA ;g nqfo/k 
xkWMZu vkWyiksVZ }kjk çLrkfor laidZ ifjdYiuk ds 
leFkZu vkSj vkykspuk dk ladsr nsrh gS tks ikjLifjd 
laidZ¹34º ds ekè;e ls fofHkUu uLyksa ;k i`"BHkwfe ds 
O;fDr;ksa ds chp ldkjkRed n`f"Vdks.k] csgrj laca/ksa 
vkSj iwokZxzg esa deh ykus dk nkok djrh gSA vè;;u 
ds LFkku ds çfr /kj.kkvksa ds vuqdwy >qdko dks 
fo'ofo|ky; esa fons'kh Nk=kksa ds vuqikr esa vLFkk;h 
o`f¼ ds fy, Hkh ftEesnkj Bgjk;k tk ldrk gSA

Hkkjr ds ckjs esa /kj.kkvksa ij çfrHkkfx;ksa ds dqN 
Li"V fopkj bl çdkj gSa%
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Hkkjr esa vè;;u djus dh çsj.kk ds ckjs esa iwNs 
tkus ij] çfrHkkxh ^;w* us mÙkj fn;k%

çfrHkkxh ;w% ^^10$2 ¹vafre Ldwyh f'k{kk 
d{kkº ds ckn---viQxkfuLrku esa ukSdjh ikus ds fy,] 
vkids ikl fMxzh djus ds fy, ysfdu--- ;fn vkius 
ns'k ds dkWyst ds fy, vgZrk çkIr ugha dh gS] rks ge 
ilan djsaxs Hkkjr igyh ilan gS] blfy, Hkkjr esa cgqr 
lkjs futh Ldwy gSa] rkfd ge vklkuh ls ,slk dj lds 
afdlh Hkh çdkj ds Ldwy esa 'kkfey gksaA**

i;ZVu vkSj vkfrF; dk vè;;u pquus ds dkj.k 
ds ckjs esa iwNs tkus ij] çfrHkkxh ^,iQ* us mÙkj fn;k%

çfrHkkxh ,iQ% ^^eSa i;ZVu vkSj vkfrF; dk 
vè;;u djus ds fy, pqurk gwa--- D;ksafd eq>s ;k=kk 
djuk cgqr ilan gSA¸

çfrHkkxh ^Vh* us fnypLi <ax ls i<+kus ds rjhds 
ij viuh jk; O;Dr dh%

çfrHkkxh Vh% ¶;g ,d flDds dh rjg gS lj] 
gj flDds dk viuk fpr vkSj iV gksrk gS] vxj ge 
vf/d è;ku nsa çSfDVdy ij rks ge lS¼kafrd ds ckjs 
esa ugha tkurs gSa] vkSj ;fn ge vf/d è;ku dsafær 
djrs gSa lS¼kafrd ds ckn gesa O;kogkfjd Hkh lh•us 
dh t:jr gS] blfy, esjs fy,] bls cuk, j•uk csgrj 
gS lS¼kafrd vkSj O;kogkfjd] nksuksa lekuA¸ fiQj Hkh 
dbZ tokcksa esa vlgefr fn•hA dqN dk mYys• djus 
ds fy,] fuEufyf•r çfrHkkfx;ksa dks m¼`r fd;k tk 
jgk gS%

çfrHkkxh ih% ^^eSaus lkspk fd ;g ,d lkekU; 
çfØ;k Fkh--- eq>s yxrk gS fd i;ZVu vkSj ckdh lc 
dqN gS varjkZ"Vªh; Nk=kksa ds fy, ugha] i;ZVu ds :i 
esa ftldk vè;;u gesa Hkkjr esa gh djuk gS] og tc 
gesa dfBukbZ gks jgh gksrh gS rks ge dqN LFkkuksa ds uke 
ugha tkurs gSa mlds fy,A**

çfrHkkxh vkbZ% ¶f'k{k.k lS¼kafrd :i ls vf/d 
gS] vkSj ;g cgqr dfBu gS&dfBu gS lS¼kafrd :i ls 
le>sa] ;fn os ¹f'k{kdº i<+krs gSa& ;fn gesa O;kogkfjd 
:i ls i<+k;k tkrk gS rc ge dqN Hkh ;kn j• ldrs 
gSa--- ftls ge okLrfod nqfu;k ls tksM+ ldrs gSaA**

2- vè;;u LFky esa Hkk"kk] lwpuk çkS|ksfxdh 
vkSj dfj;j ;kstuk,a% iatkch vkSj fganh çeq• Hkk"kk,a 
gSa tks vDlj varjkZ"Vªh; Nk=kksa ds fy, le> esa ugha 

vkus vkSj fujk'kk ds eqíksa dk dkj.k curh gSaA
gkyk¡fd] çfrHkkfx;ksa us ;g Hkh Lohdkj fd;k fd 

ml LFkku ij le; fcrkus vkSj vU; Nk=kksa ds lkFk 
ckrphr djus ds ckn okLro esa LFkkuh; Hkk"kkvksa ds 
ckjs esa mudh le> esa lq/kj gqvkA çfrHkkxh ^ts* us 
O;Dr fd;k%

çfrHkkxh ts% ¶eSaus ;gka tks Hkk"kk lquh og iatkch 
gS] D;ksafd eSa vHkh blesa gwa iatkc] ;g lrJh vdky 
ikth] dh gky gS] of/;k tSlk gS] iatkch esa vfHkoknu] 
Hkk"kk] vkSj fiQj fganh tSlh gS&eSa cgqr vPNh rjg 
tkurk gwa] eSa fganh cksy ldrk gwa vkSj eSa cksy ldrk 
gwa fganh Hkh lef>,A¸

çfrHkkxh ^,* us ;g dgdj vuqHko lk>k fd;k%
çfrHkkxh ,% ¶tc eSa Hkkjr esa ;k iatkc esa igyh 

ckj ;gk¡ vk;k Fkk] ;g okLro esa esjs fy, ,d vthc 
{k.k Fkk--- eSa muds ckjs esa ugha tkurk Fkk laLÑfr vkSj 
Hkk"kk,¡] igyh ckj] ftl rjg ls os cksyrs gSa] ftl rjg 
ls os cksyrs gSa (vJO;] 8-43)] ;g esjs fy, &esjs 
fy, vkSj jgus ds ckn fcYdqy vyx Fkk dqN o"kks± 
ls] eSaus lh•k gS& eq>s yxrk gS ¹fojkeº--- eq>s yxrk 
gS fd eSaus lh• fy;k gS Hkk"kk vkSj vc eq>s yxrk gS 
fd eSa ;gka jgus esa lgt gwa---**

dqN çfrHkkfx;ksa us O;k[;ku nsrs le; f'k{kdksa 
}kjk iatkch vkSj fganh ds mi;ksx dk mYys• fd;kA 
csgrj varnZ`f"V çkIr djus ds fy,] bls vfuok;Z :i 
ls lewg ppkZ ds nkSjku yk;k x;k vkSj ;g LFkkfir 
fd;k x;k fd f'k{kd funZs'k nsus ds fy, vU; Hkk"kkvksa 
(iatkch vkSj fganh) dk mi;ksx djrs gSa] tks mu Nk=kksa 
rd igqapus ds fy, vaxzsth (tks os ges'kk mi;ksx djrs 
Fks) ds vfrfjDr FkkA vaxzsth Hkk"kk ij mudh vPNh 
idM+ ugha Fkh] ysfdu fganh ;k iatkch le> ldrs FksA

fo'ofo|ky; us vius lexz lapkyu esa lwpuk 
çkS|ksfxdh dk lfØ; :i ls mi;ksx fd;k gS] tks 
lwpuk çlkfjr djus vkSj ,d=k djus ds fy, baVjusV  
vk/kfjr ^^çca/u ç.kkyh** ls fn•kbZ nsrk gS] ftlls 
Nk=kksa dks mudh mifLFkfr] ifj.kke] vkWuykbu 
vlkbuesaV tek djus vkfn ls lacaf/r tkudkjh çnku 
djds lgk;rk feyrh gSA lqj{kk vkSj lqj{kk mís';ksa 
ds fy,] d{kkvksa vkSj ifjlj ds vklikl lhlhVhoh 
dSejs yxk, x, gSaA lh•us esa lwpuk çkS|ksfxdh dh 



88	 ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

UGC-CARE Listed Research Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science and Technology, Year 22, Issue 3, July-Sept., 2024

c<+rh çklafxdrk dks è;ku esa j•rs gq,] çfrHkkfx;ksa dks 
vius vuqHko lk>k djus ds fy, dgk x;kA yxHkx 
lHkh dks mUgksaus fo'ofo|ky; esa mi;ksx dh tkus 
okyh lwpuk çkS|ksfxdh dh ç'kalk dh] fo'ks"k :i ls 
okbZ&iQkbZ baVjusV ,Dlsl vkSj baVjusV vk/kfjr ^^çca/u 
ç.kkyh** ds çko/ku dk ckj&ckj mYys• fd;k x;kA 
Nk=k 'kSf{kd mís';ksa ds fy, baVjusV ij cgqr vf/d 
fuHkZj gSa] gkykafd] çfrHkkxh ih dh ,d çfrfØ;k us 
ifjlj esa okbZ&iQkbZ ij ,d fopkj'khy ifjçs{; dks 
çfrfcafcr fd;k%

çfrHkkxh ih% ¶okbZ&iQkbZ ds fy,] eSa dguk 
pkgrk gwa fd bls lkekU; :i ls çfrcaf/r fd;k tkuk 
pkfg, d{kk ds ?kaVs D;ksafd Nk=k i<+kbZ ugha dj jgs 
gksaxs D;ksafd os okbZ&iQkbZ •sy jgs gSa] vkSj çkstsDVj ds 
fy,] ;g okLro esa lqanj gS fd gesa lHkh uksV~lcksMZ dks 
ns•dj feyrs gSa vkSj lc] dSejs ds fy,] eq>s yxrk 
gS fd ;g gekjs fy, Hkh mi;ksxh gS vkSj f'k{kd ds 
fy, Hkh] f'k{kd ds :i esa tku ldrs gSa Nk=k d{kk 
esa D;k dj jgs gSa---**

dbZ çfrHkkfx;ksa us ;k=kk {ks=k esa jkstxkj ikus dh 
bPNk fn•kbZA tc muls muds dfj;j fodYiksa ds ckjs 
esa iwNk x;k rks muds tokcksa esa m|e'khyrk dh çsj.kk 
Hkh fn•kbZ nhA ,;jykbal esa dsfcu Øw dh ukSdfj;ksa esa 
dbZ çfrHkkfx;ksa ds chp vf/d #fp ikbZ xbZ] gkykafd] 
mUgsa ,slh ukSdjh dh fLFkfr gkfly djus dh pqukSfr;ksa 
dk ,glkl gqvkA oSdfYid :i ls] çfrHkkfx;ksa us 
;k=kk {ks=k] gksVy esa dke djus ;k vkxs dh f'k{kk 
gkfly djus ij fopkj fd;kA m|ksx esa dk;Z vuqHko 
çkIr djuk dbZ yksxksa ds fy, çkFkfed vko';drk 
çrhr gksrh gS] vkSj nh?kZdkfyd n`f"Vdks.k muds x`gns'k 
esa Lo;a dk ;k=kk O;olk; 'kq: djus dh bPNk dks 
n'kkZrk gSA Hkfo"; dh ;kstukvksa ij çfrHkkxh ^ts* ds 
fopkj Fks%

çfrHkkxh ts% ¶esjs ikl vius fy, rhu Hkfo"; 
dh ;kstuk,¡ gSa] igyh ckr ;g gS&lcls igys eSa 
tkÅ¡xk ,;jykbu m|ksx ds fy, vkSj fiQj eSa gksVy 
m|ksx esa tkÅaxk vkSj ;fn ugha] rks eSa D;k eSa viuk 
O;olk; •ksyuk pkgwaxk---**

vk'k;

;g ys• dqN egRoiw.kZ ckrsa crkrk gS] •kldj 
varjkZ"Vªh; fo|kfFkZ;ksa dks vkdf"kZr djus okys vkSj 
i;ZVu dk;ZØe pykus okys laLFkkuksa ds fy,A fofHkUu 
ns'kksa ds fo|kfFkZ;ksa ds lkFk ,d d{kk esa i<+kuk dfBu 
gksrk gS] vkSj f'k{kdksa dks bu fo|kfFkZ;ksa rd igqapus 
vkSj muds lkFk lgkuqHkwfr j•us esa l{ke gksuk pkfg,A 
f'k{kk çca/dksa dks i;ZVu vkSj vkfrF; vè;;u ds 
ikBÔØeksa dks lko/kuh iwoZd cukuk pkfg,] tks m|ksx 
dh vko';drkvksa dks iwjk djrs gSa vkSj eq[; :i ls 
varjkZ"Vªh; fo|kfFkZ;ksa okys laLFkkuksa ds fy, LFkkuh; 
vkSj varjkZ"Vªh; n`f"Vdks.k j•rs gSaA fons'kh fo|kfFkZ;ksa 
dks vius y{;ksa] ikBÔØe dh lajpuk] mís';ksa] 
funZs'kkRed f'k{kk'kkL=k vkSj dk;ZØe ds vkSfpR; 
ls ifjfpr djkuk pkfg,A varjkZ"Vªh; Nk=kksa ds fy, 
,d 'kS{kf.kd xarO; ds :i esa ns'k dk fp=k.k Hkh  
egRoiw.kZ gS_ ;g çfrLièkhZ vkSj vuqdwy 'kS{kf.kd 
okrkoj.k dk lans'k nsxkA

fu"d"kZ

Hkkjrh; fo'ofo|ky; esa i;ZVu dk vè;;u dj 
jgs viQxkfuLrku ds ckgjh Nk=kksa dh n`f"V dks fpf=kr 
djuk vè;;u dk eq[; mís'; FkkA Hkkjr esa i<+kbZ 
djus ds çeq• çsjd dkjdksa esa csgrj fo'ofo|ky;] 
HkkSxksfyd fudVrk] i;ZVu ds c<+rs volj] nwljs ns'kksa 
esa leku dk;ZØeksa dh deh vkSj mPp f'k{kk ds 
vU; fodYiksa dh rqyuk esa lLrk f'k{kk 'kkfey gSaA 
viQxkfuLrku ds Nk=kksa ls igys dh mEehnsa cgqr cqjh 
FkhaA ysfdu os vius estcku ns'k esa jgrs gq, /hjs&èkhjs 
vf/d vuqdwy gksrs x,A Hkk"kk vkSj laLÑfr dk lkeuk 
djuk fo|kfFkZ;ksa ds fy, ,d pqukSrh FkkA blds vykok] 
varjkZ"Vªh; Nk=k vf/d O;kogkfjd&mUeq• fo"k;ksa dh 
vis{kk djrs Fks] tks mudh vis{kkvksa ds foijhr] 
eq[;r% lS¼kafrd FksA dqy feykdj] orZeku vè;;u 
ds fy, fopkj fd, x, varjkZ"Vªh; Nk=k fo'ofo|ky; 
ifjlj esa lwpuk çkS|ksfxdh ds :i esa ekStwn cqfu;knh 
<kaps ls larq"V Fks] vkSj varr%] vf/dka'k Nk=kksa us dbZ 
oSdfYid ;kstukvksa ds lkFk ;k=kk {ks=k esa dfj;j dh 
#fp fn•kbZA okafNr çksiQkby ;k dSfj;j fodYi çkIr 
ugha gksus dh fLFkfr esaA
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fl¼kFkZ JhokLro ,oa lfork 'kekZ] ^^lhekikj ls varnZ`f"V % Hkkjrh; vkfrF; f'k{kk esa viQxkfuLrku ds Nk=kksa ds vuqHko **

vè;;u dh lhek,¡ vkSj Hkfo"; ds vuqla/ku  
ds fy, fn'kk,¡

;g vè;;u dqN çfrca/ksa ds v/hu gSA igyk] ;g ,dy fo'ofo|ky; dk;ZØe ij vk/kfjr gS] blfy, 
O;kid tula[;k ds fy, vuqla/ku dk lhfer lkekU;hdj.k gSA ;g lq>ko fn;k tkrk gS fd tkap dk nk;jk 
,d foHkkx] laLFkku ;k ns'k ls ckgj c<+k;k tk,A lk{kkRdkjksa esa mi;ksx fd, tkus okys NksVs uewuk vkdkj ds 
dkj.k lkekU;hdj.k Hkh oftZr gSA Hkfo"; ds 'kks/ vè;;u cM+s uewuk vkdkj ds lkFk xq.kkRed fu"d"kks± dks 
çekf.kr djus ds fy, vuqHkotU; tkap ij Hkh fopkj djsaA vlajfpr xgu lk{kkRdkjksa ds ekè;e ls mtkxj 
fd;k tk ldrk gS fd lajfpr lk{kkRdkjksa es açfrHkkfx;ksa dh Hkkouk,a vkSj çfrfØ;k,a dqN lhfer gks ldrh 
gSaA bu dkjdksa dks è;ku esa j•rs gq,] tkap dh bl fn'kk esa vkSj vf/d egRoiw.kZ ;ksxnku fn;k tk ldrk gSA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh

Hospitality vkfrF;

Insight varn`Zf"V

Perception /kj.kk

Practical O;kogkfjd

Theoretical lS¼kafrd

Tourism i;ZVu
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uohu lkSj iQksVksoksfYVd lj.kh iqufoZU;klu j.kuhfrd vkaf'kd Nk;k 
dh fLFkfr esa fo|qr ÅtkZ :ikarj.k esa o`f¼

Innovative Solar Photovoltaic Array Reconfiguration Enhances 
Electrical Energy Conversion in Strategic Partial Shade Conditions
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lkjka'k
vkaf'kd Nk;kadu (PS), lkSj iQksVksoksfYVd (SPV) lj.kh ij xSj&leku fofdj.k dh ,d ?kVuk gS tks SPV lj.kh dh 

vkmViqV 'kfDr esa deh dh vksj ys tkrh gSA vkaf'kd Nk;kadu fLFkfr;ksa ds rgr fo|qr ÅtkZ :ikarj.k vkSj vkmViqV 'kfDr 

dks c<+kus ds fy,] bl 'kks/ i=k esa ,d ubZ lkSj iQksVksoksfYVd lj.kh iqulZajpuk j.kuhfr çLrkfor dh xbZ gSA lkSj ljf.k;ksa 

ds chp dusD'ku dh iqulZajpuk bl izdkj ls dh tkrh gS fd fctyh dh gkfu] ok;fjax dusD'ku dh la[;k vkSj ykxr de 

gks tkrh gSA çLrkfor iqulZajpuk j.kuhfr ds çn'kZu dh rqyuk ikjaifjd dqy ØkWl VkbM (TCT) foU;kl ls dh tkrh gSA 

çLrkfor foU;kl ds çn'kZu fo'ys"k.k ds fy,] 6×4 SPV lj.kh ij ik¡p fofHkUu vkaf'kd Nk;kadu ekeyksa dh tk¡p dh 

tkrh gS vkSj vf/dre ikoj ikWbaV (MPP) vkSj çn'kZu vuqikr (PR) dks ekik tkrk gSA ifj.kkeksa ds vuqlkj] ;g vuqeku 

yxk;k x;k gS fd çLrkfor foU;kl rduhd TCT foU;kl dh rqyuk esa vf/dre vkaf'kd Nk;kadu esa csgrj vkmViqV 

'kfDr nsrh gSA blds vfrfjDr] blesa TCT dh rqyuk esa de ok;fjax dusD'ku dk ykHk gS] tks tfVyrk] ok;fjax le; vkSj 

ok;fjax gkfu dks de djrk gSA bldk mi;ksx NksVs vkSj cM+s SPV ç.kkfy;ksa esa iSuy LFkkiuk ds fy, (TCT) vfHkfoU;kl 

ds vPNs çfrLFkkiu ds :i esa fd;k tk ldrk gS] D;ksafd ØkWl VkbZ dh de la[;k ds dkj.k ;g vf/d fdiQk;rh gSA

Abstract
Partial Shading (PS) is a phenomenon of non - uniform irradiance on solar photovoltaic (SPV) array which 

leads to reduction in output power of SPV array. To enhance the electrical energy conversion and output power 
under partial shading conditions, a novel solar photovoltaic array reconfiguration strategy is proposed in this 
research paper. The connections between solar arrays are reconfigured in such a way that power losses, number 
of wiring connections as well as cost are reduced. The performance of the proposed reconfiguration strategy is 
compared with conventional TCT configurations. For the performance analysis of proposed configuration, five 
various partial shading cases are investigated on a 6×4 SPV array and measure mañimum power point (MPP) and 
performance ratio (PR). According to the results, it is anticipated that the proposed configuration technique gives 
better output power in maximum partial shading when compared to TCT configuration. Additionally, it has the 
benefit of less wiring connections compared to TCT, which minimize complexity, wiring time, and wiring losses. 
It can be used as a good replacement of TCT configuration for panel installation in small as well as large SPV 
systems because it is more economical due to the reduced number of cross ties.

eq[; 'kCn% fczt fyaDM (ch,y)] ckbZikl Mk;ksM] guhdkWEc (,plh)] vkaf'kd Nk;kadu fLFkfr] J`a•yk lekukarj 

(,lih)] Nk;kadu ekeys] lkSj iQksVksoksfYVd lsy] dqy ØkWl VkbM (VhlhVh)A
Key Words: Bridge Linked (BL), Bypass Diode, Honeycomb (HC), Partial Shading Condition, Series 
Parallel (SP), Shading Cases, Solar Photovoltaic Cell, Total Cross Tied (TCT).
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ifjp;

lw;Z ÅtkZ dk lcls çpqj lzksr gS] vkSj bldk 
mi;ksx orZeku vkSj Hkfo"; dh ÅtkZ vko';drkvksa 
dks iwjk djus ds fy, dbZ rjhdksa ls fd;k tk ldrk 
gSA lkSj ÅtkZ dk mi;ksx djus dk lcls vke vkSj 
lh/k rjhdk lkSj iQksVksoksfYVd (,lihoh) rduhd 
gSA ,lihoh dksf'kdkvksa dk mi;ksx djds lkSj 
fofdj.k dks lh/s fctyh esa ifjofrZr fd;k tkrk gSA 
vU; uohdj.kh; ÅtkZ lzksrks a dh rqyuk esa] ,lihoh 
rduhd yxkrkj rsth ls c<+ jgh gS vkSj ;g lcls 
çeq• uohdj.kh; fodYi gS[1,2] dbZ dkjd laHkkfor 
:i ls lkSj iQksVksoksfYVd (,lihoh) dksf'kdkvksa ds 
fctyh mRiknu dks de djrs gSa] ysfdu vkaf'kd 
Nk;kadu (ih,l) eq[; dkj.k gS vkSj muesa ls 
lcls çeq• gSA[3]  vkaf'kd :i ls Nk;kafdr lsy 
vkaf'kd Nk;kadu ds nkSjku v&Nk;kafdr lsy dh 
rqyuk esa de fofdj.k çkIr djrs gSaA çR;sd lkSj 
lsy ds ekè;e ls leku ek=kk esa /kjk çokfgr gksuh 
pkfg, D;ksafd os vkerkSj ij J`a•yk esa tqM+s gksrs 
gSaA Nk;kafdr lsy xSj&Nk;kafdr lsy ds leku /kjk 
•hapus ds fy, mRØe vfHkufr (Reverse Bias) 
{ks=k esa dke djuk 'kq: djrs gSaA ifj.kkeLo:i 
Nk;kafdr lsy ÅtkZ dk mi;ksx djuk 'kq: dj nsrk 
gSA blls ,d mPp ck;l oksYVst mRiUu gks ldrk 
gS] tks Nk;kafdr lsy ds VwVus dk dkj.k cusxk vkSj 
,d gkWV LikWV dk fuekZ.k djsxkA lkfgR; esa PS 
çHkkoksa dks de djus vkSj bu eqíks a dks lacksf/r 
djus ds fy, fofHkUu rjhdksa ij ppkZ dh xbZ gSA[4] 

'kksèkdrkZvksa us vkaf'kd Nk;kadu ds çHkkoksa dks nwj 
djus vkSj mRikfnr fctyh dh ek=kk dks c<+kus ds 
fy, vfèkdre laHko fctyh fudkyus ds rjhdksa 
dh •kst ij è;ku dsafær fd;k gSA lHkh miyC/ 
lekèkkuks a esa ls] ihoh lsy@,js ds lekukarj esa 
ckbZikl Mk;ksM dk dusD'ku lcls vke lek/kuksa esa 
ls ,d gSA ;fn tqM+s gq, iSuyksa esa ls ,d Nk;kafdr 
gS] rks fcuk Nk;kafdr iSuy dk djaV ckbZikl Mk;ksM 
ls gksdj cgrk gS vkSj ;g lkSj dksf'kdkvksa dks 
uqdlku igqapkus ls jksdrk gSA¹5º gkykafd] Mk;ksM ds 
lkFk ihoh ljf.k;ksa dk mRiknu ç.kkyh dh lexz 

ykxr dks c<+krk gSA ckbZikl Mk;ksM ,lihoh oØ 
dh tfVyrk dks c<+krs gSa vkSj ikoj&oksYVst vkSj 
djaV&oksYVst oØksa dks dbZ eSfDlek ds lkFk csgn 
xSj&jSf•d cukrs gSaA vU; lHkh LFkkuh; vfèkdre 
ikoj ikWbaV~l ds chp oSf'od vf/dre ikoj 
ikWbaV (th,eihih) dk irk yxkus ds fy,] ;g 
ikjaifjd vf/dre ikoj ikWbaV (,eihih) rduhdksa 
(,y,eihih) dks xqejkg djrk gSA lkfgR; esa dbZ 
,eihihVh rduhdksa dk o.kZu fd;k x;k gSA ;s 
rduhdsa flLVe dh çfrfØ;k'khyrk dks c<+k ldrh 
gSaA gkykafd] dqN ,eihihVh rduhdsa ,d fo'ks"k 
Nk;kadu iSVuZ ds fy, dke djrh gSa vkSj vU; 
Nk;kadu iSVuZ ds fy, foiQy gks tkrh gSaA blds 
vykok] dqN ,eihihVh rduhdsa dsoy fleqys'ku  
ifj.kkeksa }kjk lefFkZr gSa] gkykafd] okLrfod ekeyk 
dkiQh vyx gksxk D;ksafd i;kZoj.kh; iSjkehVj dbZ 
dkjdksa (tSls& çdk'k dh rhozrk] rkieku] mez c<+us]  
/wy vkSj vkaf'kd Nk;kadu) ij fuHkZj djrk gSA 
fofHkUu vuqç;ksxks a ds fy, vyx&vyx ,eihihVh 
,YxksfjFe mi;qDr gSaA çR;sd ç.kkyh esa] ,d 
,YxksfjFe leku ifj.kke ugha ns ldrk gS] tks 
miyC/ fodYiksa ds chp p;u dks pqukSrhiw.kZ cukrk 
gSA¹6]8º

ih,l uqdlku ls fuiVus ds fy, lkfgR; esa 
crkbZ xbZ vU; rduhdksa esa ,lh iSuy] tujs'ku 
daVªksy lfdZV] ekbØks&duoVZj] eYVh&ysoy dUoVZj] 
eqvkotk] cSVjh bDoykbtj] ÅtkZ fjdojh vkfn 
'kkfey gSaA bu rduhdksa esa 'kkfey mPp ykxr vkSj 
gkMZos;j dh tfVyrk vkSj blds dk;kZUo;u ,d 
vke •keh gS] tks mUgsa de yksdfç; cukrh gSA¹9&13º

lkfgR; esa ih,l çHkko dks nwj djus ds fy, 
,d oSdfYid fof/ ihoh ljf.k;ksa dk varlZaca/ 
gSA lj.kh ds Hkhrj ihoh ljf.k;ksa dks tksM+us ds 
vfHkfoU;kl dks ,d varlZca/ ;kstuk ;k ihoh 
foU;kl ds :i esa ifjHkkf"kr fd;k x;k gSA lkfgR; 
esa] ihoh iSuyksa ds varlZaca/ ds fy, fofHkUu ikjaifjd 
foU;klksa dk mYys• fd;k x;k gSA ekStwnk foU;klksa 
esa ,lih (lhjht&lekukarj)] ch,y (fczt&fyaDM)] 
VhlhVh (VksVy&ØkWl&VkbM)] ,plh (guhdkWEc)] 
vkfn 'kkfey gSa] tSlk fd fp=k 1 esa fn•k;k x;k 
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gSA¹14&17º vko';d vkmViqV ikoj çnku djus ds fy,] 
SP O;oLFkk SPV iSuyksa dks igys J`a•yk esa vkSj fiQj 
lekukarj esa tksM+rh gSA taD'ku dh iafDr;ksa esa lacaèkksa 
dks tksM+dj] TCT foU;kl SP foU;kl dks la'kksf/r 
djrk gSA foU;kl esa] pkj vklUu ekWMÔwy ds lewg ,d 
lsrq fn"Vdkjh (Bridge Rectifier) lfdZV tSlk fn•us 
okys rjhds ls tqM+s gksrs gSa] tgk¡ igys nks ekWMÔwy vxys 
nks ekWMÔwy ds lkFk J`a•yk esa vkSj fiQj muds lkFk 
lekukarj esa tqM+s gksrs gSaA HC O;oLFkk esa iSuy ,d 
"kV~dks.kh; <kaps esa tqM+s gksrs gSaA lkfgR; ds vuqlkj] 
vf/dka'k vkaf'kd Nk;k fLFkfr;ksa esa] SP, BL vkSj HC 
(PSCs) dh rqyuk esa TCT foU;kl esa fctyh çkfIr 
vf/d gksrh gSA gkykafd] ØkWlVkbZ dh ykxr vkSj mPp 
ok;fjax çfrjks/ uqdlku ij muds çHkko dks TCT 
dusfDVfoVh fMtkbu esa ugha ekuk tkrk gSA¹18&25º

ekStwnk rjhdksa dh dfe;ksa dks nwj djuk vkSj 
ekStwnk fLFkfr ds fy, lHkh ekStwnk rjhdksa ds lexz 
çHkko ij fopkj djus ds ckn ,d ,slk rjhdk 
cukuk vko';d gS tks dk;kZRed vkSj mi;qDr 
gksA ekStwnk ikjaifjd baVjdusD'ku ;kstukvksa dh 
dfe;ksa dks è;ku esa j•rs gq,] orZeku vè;;u ,d 
la'kksf/r&TCT (MTCT) foU;kl dk çLrko djrk 
gS] ftlesa TCT foU;kl ds ok;fjax laca/h eqíks a 
(tSls vfrjsd vkfn) dks nwj djus vkSj PSC ds 
rgr csgrj vkmViqV ikoj cuk, j•us dh {kerk 
gSA TCT dh rqyuk esa bl foU;kl esa ØkWl VkbZ dh 
deh ls ok;fjax dk le;] ok;j ykWl vkSj dqy 
ykxr de gks tkrh gSA ;g PSC ds rgr vkmViqV 
ikoj dks vuqdwfyr djus esa Hkh iQk;nsean gSA 
çLrkfor iqulZajpuk rduhd de vkSj mPp jsVsM 
SPV flLVe ds fy, ykxw gSaA

bl 'kks/ i=k dh lajpuk bl çdkj gS% Hkkx&2 
esa] çLrkfor la'kksf/r TCT foU;kl dh PV lj.kh 
dk;kZUo;u j.kuhfr ds ekWMfyax ij ppkZ dh xbZ gSA 
Hkkx&3 esa] çLrkfor foU;kl vkSj TCT foU;kl dh 
vkmViqV ikoj dh rqyuk ds vk/kj ij ifj.kkeksa dks 
fofHkUu Nk;kadu ekeyksa ds rgr le>k;k x;k gSA 
Hkkx&4 esa bl {ks=k esa fu"d"kZ vkSj Hkfo"; ds dke 
ij ppkZ dh xbZ gSA

fp=k 1- fofHkUu ,lihoh (6x4) foU;kl (a) 

J`a•yk&lekukarj] (b) dqy&ØkWl&VkbZM] (c) fczt&fyad] 

(d) guh&dkWEc
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foU;kl çLrkfor fd;k x;k gS tks ekStwnk TCT foU;kl 
dk la'kks/u gSA MTCT fMtkbu esa] ØkWlVkbt ds chp 
dusD'ku lhf<+;ksa dh mM+kuksa }kjk çsfjr gksrk gSA igyh 
iafDr esa] ØkWlVkbt igys vkSj nwljs dkWye ds chp 
tqM+s gksrs gSaA nwljh iafDr esa] iSVuZ ,d dkWye ls vkxs 
c<+rk gS vkSj ØkWlVkbt nwljs vkSj rhljs dkWye ds 
chp tqM+s gksrs gSaA dusD'ku dh f'kfÝVax rhljh] pkSFkh 
iafDr;ksa ds fy, tkjh jgrh gSA MTCT fMtkbu TCT 
dh rqyuk esa vko';d ØkWlVkbt dks de djus ds 
fy, çLrkfor gSA blds vfrfjDr] ØkWlVkbt dh de 
la[;k fuekZ.k ds nkSjku de ok;fjax le; vkSj blh 
ds vuq:i de ok;j ykWl vkSj ykxr esa ;ksxnku nsrh 
gSA fp=k 2. 6×4 TCT (lHkh ekWMÔwy iafDr esa ca/s gSa) 
vkSj MTCT (dsoy nks ekWMÔwy ,d iafDr esa ca/s gSa) 
fMtkbu fd, x, PV ljf.k;ksa dh ,d lj.kh fn•krk 
gSA rkfydk 1 çR;sd fMtkbu ds fy, ØkWlVkbt 
la[;kvksa dks çnf'kZr djrh gSA TCT esa 6×4 ds fy, 
ØkWlVkbt dh lcls vf/d la[;k 15 gSA ;g ekuk 
tkrk gS fd ,eVhlhVh esa laca/ksa dh la[;k ikap gS] tks 
VhlhVh] ch,y vkSj ,plh lajpukvksa ls dkiQh de gS] 
vFkkZr Øe'k% 15] 8 vkSj 8A

fØ;kfof/

lkSj iQksVksoksfYVd ç.kkyh dk ekWMfyax
iQksVksoksfYVd dksf'kdkvksa ds vuqdj.k vkSj 

dk;kZUo;u ds fy,] dbZ ekWMyksa dk mi;ksx fd;k tkrk 
gSA çR;sd ekWMy ,d vfrfjDr ?kVd ds lkFk iwoZ dh 
rqyuk esa ,d mUufr gSA blds foijhr] çR;sd mUufr 
ds lkFk ekWMy dh tfVyrk vkSj ykxr c<+ tkrh gSA 
lHkh ds chp ,d vkSj nks&Mk;ksM ekWMy eq[; :i ls 
ilan fd, tkrs gSaA vU; ekWMyksa ds uqdlku ;g gSa fd 
;k rks mudh lVhdrk de gksrh gS ;k ekWMy cukus ds 
fy, dbZ ekinaMksa dh vko';drk gksrh gSA nks&Mk;ksM 
ekWMy dh rqyuk esa ,dy Mk;ksM ekWMy dks ykxw djuk 
vklku gS] D;ksafd bls ykxw djus ds fy, ik¡p ekinaMksa 
dh vko';drk gksrh gSA lkfgR; esa] okLrfod ckgjh 
ifjfLFkfr;ksa esa çn'kZu ewY;kadu ds fy, ,d Mk;ksM 
ekWMy dh fliQkfj'k dh tkrh gSA ,d Mk;ksM ekWMy 
dks lkSj lsy dk çfrfuf/Ro djus ds fy, lcls ljy 
n`f"Vdks.k ekuk tkrk gS] blfy, bldk mi;ksx orZeku 
vè;;u dk;Z esa Hkh fd;k tkrk gSA¹26&30º

çLrkfor la'kksf/r VhlhVh dkWfUiQxjs'ku dh 
dk;kZUo;u j.kuhfr

orZeku dk;Z esa ,d u;k la'kksf/r&TCT (MTCT) 

 fp=k 2- (a) VhlhVh (6x4) vkSj (b) la'kksf/r&VhlhVh (6x4) dh lj.kh lajpuk vkSj fo|qr dusD'ku
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rkfydk 1- fo|eku vkSj çLrkfor foU;klksa ds fy, ?kuRo 

vkSj ØkWl VkbZ dh la[;k dh rqyuk

izkpy vfHkfoU;kl çdkj

lik          VhlhVh      uhyk               dksVZ               ,eVhlhVh 

(çLrkfor)

ØkWl VkbZ 

dh la[;k

0 15 8 8 5

?kuRo 

» esa

0 100 53 53 33

çn'kZu vuqikr (ihvkj) dh x.kuk
,lihoh esa] ihvkj og dkjd gS ftldk mi;ksx 

,lihoh ç.kkyh dh okLrfod n{krk dh x.kuk 
djus ds fy, fd;k tkrk gSA ;g lkSj fofdj.k ds 
v/wjs mi;ksx vkSj yksM ij miyC/ vkmViqV ds  
va'k dks n'kkZrk gSA ;g fdlh Hkh vkdkj vkSj fofHkUu  
fofdj.kksa ds rgr vkaf'kd :i ls Nk;kafdr ihoh 
ljf.k;ksa dh rqyuk djus dh vuqefr nsrk gSA¹31º 
mPprj dk vFkZ gS mPprj ç.kkyh n{krkA PR bl 
çdkj fn;k x;k gS% 

	 *
PA GPR
IRA Pdc

= 	 (1)

tgk¡] W esa lj.kh dh vkmViqV 'kfDr gS] W/m2 
esa lj.kh dk dqy fofdj.k Lrj gS] lanHkZ fofdj.k Lrj 
W/m2 gS vkSj W esa lj.kh dh dc jsfVax gSA lkfgR; 
ds vuqlkj] ;g ns•k x;k gS fd ØkWl VkbZ uqdlku 
Hkh flLVe ds çn'kZu dks çHkkfor djrs gSaA fiNys 
vè;;u esa mYys• fd;k x;k gS fd 6×4 PV lj.kh 
ds fy, dscy ds 4mm2 ds ikj vuqHkkxh; {ks=k ds 
fy, ØkWl VkbZ vkSj dusD'ku uqdlku ds dkj.k fctyh 
dh gkfu dqy vkmViqV ikoj dk 0-6» gSA VhlhVh 
vkSj ,eVhlhVh foU;kl esa ØkWl VkbZ ds dkj.k fctyh 
dh gkfu ij fopkj djrs gq, ihvkj dh x.kuk dh xbZ 
gSA[32-34] ØkWl VkbZ ds dkj.k fctyh dh gkfu dh x.kuk 
çfr ØkWl VkbZ fctyh dh gkfu dk irk yxkdj dh 
tkrh gS tks 0-03» gSA tSlk fd rkfydk 1 esa crk;k 
x;k gS] VhlhVh esa vfèkdre ØkWl VkbZ 15 gS] bl 
çdkj VhlhVh foU;kl ds dkj.k vfrfjDr fctyh dh 
gkfu 0-45» gksrh gS] nwljh vksj 5 ØkWl VkbZ ds lkFk 
,eVhlhVh foU;kl esa dqy fctyh mRiknu dk 0-15» 

fctyh dh gkfu gksrh gSA orZeku vè;;u esa] VhlhVh 
vkSj ,eVhlhVh foU;kl esa ekStwn vfrfjDr ØkWl VkbZ 
ds dkj.k vfrfjDr fctyh dh gkfu ij fopkj djds 
'kq¼ ihvkj dh x.kuk dh tkrh gSA

urhts vkSj ppkZ,a

ekud ijh{k.k fLFkfr;ksa ds rgr ,dleku 
fofdj.k fLFkfr (1000 W/m2) esa 6×4 PV lj.kh  
}kjk mRikfnr vf/dre 'kfDr 4857 okV gSA ;g ns•k 
x;k gS fd ,dleku fofdj.k ds rgr nksuksa foU;kl 
,d gh vf/dre 'kfDr dk mRiknu dj jgs gSa tSlk 
fd fp=k 3 esa Nk;kadu ds fcuk TCT vkSj MTCT 
foU;kl ds orZeku&oksYVst vkSj ikoj&oksYVst fo'ks"krk 
oØksa esa fn•k;k x;k gSA lj.kh vkSj ekWMÔwy MPP 
'kfDr ds lkFk&lkFk fofHkUu Nk;kadu ekeyksa ds fy, 
lj.kh dk lexz çn'kZu vuqikr (PR) vxys vuqHkkx 
esa fn•k;k x;k gSA

(a) /kjk&oksYVst

(b) ikoj&oksYVst

fp=k 3- (a) /kjk&oksYVst (b) 'kfDr&oksYVst Nk;kadu ds 

fcuk VhlhVh vkSj ,eVhlhVh foU;kl ds vfHky{kf.kd oØ
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orZeku dk;Z esa ç;qDr Nk;kadu dsl mnkgj.k
bl dk;Z esa PS fLFkfr;ksa ds rgr TCT vkSj 

MTCT foU;kl dh tkap dk fo'ys"k.k djus ds fy, 
fofHkUu Nk;kadu ekeyksa ij fopkj fd;k x;k gSA fp=k 
4 esa Nk;kadu ds ik¡p ekeys fn•k, x, gSa tks lkfgR; 

esa lcls vf/d fjiksVZ fd, x, gSaA¹35] 36º ;s Nk;kadu 
ekeys gSa ekeyk 1&uhps ,dy iafDr ekeyk 2&fod.kZ 
ekeyk 3&dkYifud 1 ekeyk 4& dkYifud 2 ekeyk 
5&ÅèokZ/j nk;ka LraHkA

 fp=k 4. 6×4 ihoh lj.kh ds fy, fofHkUu Nk;kadu ekeys% (a) fupyh ,dy iafDr] (b) fod.kZ] (c) dkYifud 1]  

(d) dkYifud 2] (e) ÅèokZ/j nk;ka LraHk

,l ihoh lj.kh ds ikoj vkmV iqV ij fofHkUu 
vkaf'kd Nk;kadu ekeyksa dk ifj.kke fo'ys"k.k

'ksfMaxdsl 1 (uhps ,dy iafDr)% bl ekeys 
esa] çn'kZu dk ewY;kadu djus ds fy, fofdj.k ds nks 
Lrjksa dk mi;ksx fd;k tkrk gSA lewg ,d ('kh"kZ ikap 
iafDr;k¡) 1000W/m2 vkSj lewg nks (uhps dh iafDr) 
200W/m2 fofdj.k çkIr djrk gSA bl PS fLFkfr esa] 
iwjh vafre iafDr Nk;kafdr gS vkSj vafre iafDr dks 
NksM+dj lHkh iafDr;k¡ iw.kZ fofdj.k çkIr djrk gSA 
bl Nk;kadu ekeys ds fy, ikoj vkmViqV vkSj PR 
rkfydk 2 esa fn, x, gSaA TCT vkSj MTCT foU;kl 
dk çn'kZu vuqikr leku gS] ;kuh 0-95A lkFk gh] nksuksa 
foU;klksa esa ÅtkZ dk viO;; djus okys ekWMÔwy dh 
la[;k leku gS] ;kuh 4A TCT esa vf/d ØkWl VkbZ ds 
dkj.k vfrfjDr ykxr dks è;ku esa j•rs gq,] leku 
vkmViqV ikoj ds lkFk MTCT csgrj fodYi gSA

çn'kZu vuqikr (ihvkj) dh x.kuk%
lj.kh ij dqy fofdj.k 

=  (vNk;kafdr vuq[kaMksa dh la[;k*1000) 
+ (Nk;kafdr vuq[kaMksa dh la[;k*200) 
= 20*1000 + 4*200 = 20800                                                                                                                 
IRA dh x.kuk bl çdkj dh tk ldrh gS      

IRA = lj.kh ij dqy fofdj.k 

lj.kh ea s dqy vu[q kMa

       = 220800
866.66 /

24
W m=

Pdc = lj.kh esa vuq[kaMksa dh la[;k*,dy vuq[kaM dh 
MPP 'kfDr = 24*202

TCT dk PR bl çdkj fn;k tk ldrk gS                              
4000 1000

* 0.95
866.66 24* 202

PR = =
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MTCT dk PR bl çdkj fn;k tk ldrk gS
3985 1000

* 0.95
866.66 24*202

PR = =

Nk;kadu dsl 2 (fod.kZ)% bl ekeys esa] 
lewg ,d (17 iSuy) dks 1000W/m2 fofdj.k 
çkIr gksrk gS vkSj lewg 2 (fod.kZ 7 iSuy) 
200W/m2 fofdj.k çkIr djrs gSaA bl PS fLFkfr 
esa] Nk;kadu ds varxZr vkus okys lHkh iSuy 
SPV lj.kh dh fofHkUu iafDr;ksa ls lacaf/r gSaA  
fod.kZ Nk;kadu fLFkfr;ksa ds nkSjku ikoj vkmViqV vkSj 
PR rkfydk 2 esa fn, x, gSaA ;g ns•k tk ldrk gS 
fd fod.kZ Nk;kadu fLFkfr;ksa ds rgr] MTCT foU;kl 
TCT foU;kl dh rqyuk esa vf/d vf/dre 'kfDr 
mRiUu dj jgk gSA MTCT dk çn'kZu vuqikr 0-87 
gS] tks TCT (0-82) ls csgrj gSA gkykafd ifj.kkeksa 
ls ;g Hkh ns•k x;k gS fd ÅtkZ dk viO;; djus 
okys ekWMÔwy dh la[;k TCT esa mYys•uh; :i ls 
de gks xbZ gS ;kuh 1A ;gk¡ MTCT foU;kl dks ykxw 
djus dk xq.k ;g gS fd ;g TCT dh rqyuk esa de 
ØkWl VkbZ ds dkj.k csgrj 'kfDr ds lkFk&lkFk ykxr 
dks de djrk gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
3088 1000

* 0.82
766.66 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
3239 1000

* 0.87
766.66 24*202

PR = =

Nk;kadu fLFkfr 3 (dkYifud 1)% bl ekeys 
esa lewg ,d (oSdfYid iafDr;ksa ds 12 iSuy) dks 
1000W/m2 fofdj.k çkIr gksrk gS vkSj lewg 2 (12 
iSuy) dks 200W/m2 fofdj.k çkIr gksrk gSA dkYifud 
1 Nk;kadu ds nkSjku fctyh mRiknu vkSj PR rkfydk 
2 esa fn, x, gSaA ;g ns•k tk ldrk gS fd dkYifud 
1 Nk;kadu ds rgr MTCT foU;kl TCT dh rqyuk 
esa 0-81 ds çn'kZu vuqikr ds lkFk csgrj fctyh dk 
mRiknu dj jgk gS tks 0-79 gSA gkykafd bl Nk;kadu 
ekeys esa ÅtkZ dk viO;; djus okys ekWMÔwy dh 
la[;k TCT esa de gS ;kuh 8 tcfd MTCT esa 10 
ekWMÔwy gSaA bl Nk;kadu ekeys ds fy,] TCT dh 
rqyuk esa MTCT vkmViqV ikoj ds lkFk&lkFk ykxr 

dkjd ij fopkj djus ds fy, ,d csgrj fodYi gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
2327 1000

* 0.79
600 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
2360 1000

* 0.81
600 24*202

PR = =

Nk;kadu fLFkfr 4 (dkYifud 2)% bl ekeys 
esa] lewg ,d (13 iSuy) 1000W/m2 fofdj.k çkIr 
djrk gS vkSj lewg 2 (11 iSuy) 200W/m2 fofdj.k 
çkIr djrk gSA dkYifud 2 Nk;kadu fLFkfr ds nkSjku 
fctyh mRiknu vkSj PR rkfydk 2 esa fn, x, gSaA 
;g ns•k tk ldrk gS fd dkYifud 2 Nk;kadu ds 
rgr MTCT foU;kl 0-66 PR okys TCT foU;kl 
dh rqyuk esa vPNs çn'kZu vuqikr ;kuh 0-67 ds lkFk 
csgrj vf/dre 'kfDr çnku dj jgk gSA TCT esa 
ÅtkZ dk viO;; djus okys ekWMÔwy dh la[;k 8 gS 
tks MTCT (9) dh rqyuk esa de gSA blds vykok 
dkYifud 2 Nk;kadu ekeys esa] TCT dh rqyuk esa 
MTCT vkmViqV ikoj ds lkFk&lkFk ykxr dkjd ij 
fopkj djus ds fy, ,d csgrj fodYi gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
2036 1000

* 0.66
633.33 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
2075 1000

* 0.67
633.33 24*202

PR = =

Nk;kadu dsl 5 (ÅèokZ/j nk;ka LraHk)% bl 
ekeys esa] lewg ,d (18 iSuy) dks 1000W/m2 
fofdj.k çkIr gksrk gS vkSj lewg 2 (6 iSuy) dks 
200W/m2 fofdj.k çkIr gksrk gSA bl PS fLFkfr esa] 
iwjk pkSFkk LraHk Nk;kafdr gksrk gS vkSj igyk] nwljk 
vkSj rhljk LraHk iw.kZ fofdj.k çkIr djrk gSA ÅèokZ/j 
nk,¡ nksgjs LraHk Nk;kadu dh fLFkfr ds nkSjku ikoj 
vkmViqV vkSj PR rkfydk 2 esa fn, x, gSaA ;g ns•k 
tk ldrk gS fd ÅèokZ/j nk,¡ LraHk Nk;kadu ds rgr 
MTCT vkSj TCT foU;kl 0-98 ds çn'kZu vuqikr 
ds lkFk leku vf/dre 'kfDr çnku dj jgs gSaA  
ifj.kkeksa ls ;g Hkh ns•k x;k gS fd bl Nk;kadu 
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ekeys esa dksbZ Hkh ekWMÔwy ÅtkZ dk viO;; ugha dj 
jgk gSA ÅèokZ/j Nk;kadu ekeyksa ds fy,] TCT dh 
rqyuk esa MTCT ,d csgrj fodYi gS D;ksafd leku 
vkmViqV ikoj ds lkFk TCT esa vf/d ØkWl VkbZ ds 
dkj.k vfrfjDr ykxr gksrh gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
3086 1000

* 0.98
800 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
3810 1000

* 0.98
800 24*202

PR = =

çkIr ifj.kke ls voyksdu
ifj.kke n'kkZrs gSa fd ,dleku fofdj.k ds rgr] 

TCT vkSj MTCT foU;kl leku vkmViqV ikoj ns jgs 
gSaA gkyk¡fd] MTCT dks çkFkfedrk nh tk ldrh gS 
D;ksafd blesa ØkWl VkbZ de gksrh gS vkSj blfy, ;g 
de •phZyk gksrk gSA

ikap fofHkUu vkaf'kd Nk;kadu fLFkfr;ksa ds varxZr] 
;g ik;k x;k fd MTCT us rhu Nk;kadu ekeyksa 
(fod.kZ] dkYifud Nk;k ekeyk 1 vkSj dkYifud 
Nk;k ekeyk 2) esa rqyukRed :i ls vf/d vfèkdre 
'kfDr mRiUu dh vkSj nks Nk;kadu ekeyksa (uhps iafDr 
Nk;kadu vkSj ÅèokZ/j nk;k¡ LraHk Nk;kadu) esa leku 
'kfDr mRiUu dhA bldk eryc gS fd MTCT vf/
dka'k ekeyksa esa TCT dh rqyuk esa csgrj çn'kZu djrk 
gS vkSj bl çdkj ;g fu"d"kZ fudkyk tk ldrk gS fd 
vf/dre Nk;kadu ifjn`';ksa esa MTCT ,d mi;qDr 
fodYi gks ldrk gSA

,sls ekeyksa esa tgka ,eVhlhVh vkSj VhlhVh 
foU;kl ls leku vkmViqV ikoj çkIr gksrh gS] ogka Hkh 
,eVhlhVh dks çkFkfedrk nh tk ldrh gS] D;ksafd blesa 
,d&frgkbZ ØkWl VkbZ (varj&la;kstuksa dh de la[;k 

vkSj bl çdkj de ok;fjax gkfu;ka vkSj tfVyrk,a) 
gksrh gSa vkSj bl çdkj VhlhVh dh rqyuk esa bldh 
ykxr 66» de gksrh gS] og Hkh fdlh Hkh vkdkj ds 
ihoh lj.kh dhA

fu"d"kZ ,oa Hkfo"; dk dke

bl 'kks/i=k esa la'kksf/r TCT (MTCT) uked 
,d uohu PV O;oLFkk çLrkfor dh xbZ gSA orZeku 
dk;Z esa] PV 6×4 lj.kh dk mi;ksx djrs gq, ik¡p 
Nk;kadu fLFkfr;ksa ds fy, dqy ØkWl VkbZM (TCT) 
vkSj MTCT foU;kl rFkk MPP ij muds çHkko dh 
tk¡p dh xbZ gSA ifj.kkeksa ls ;g ns•k x;k gS fd leku 
fofdj.k ds rgr nksuksa foU;klksa esa çkIr vf/dre 
'kfDr leku gSA vkaf'kd Nk;kadu fLFkfr;ksa ds rgr] 
MTCT vf/dka'k Nk;kadu ifjn`';ksa esa TCT ls csgrj 
çn'kZu djrk gSA TCT ,d cgqr etcwr dusD'ku gS 
rFkk blds fy, cM+h la[;k esa varlZaca/ksa rFkk ØkWl VkbZ 
dh vko';drk gksrh gSA lHkh Nk;kadu fLFkfr;ksa dk 
ewY;kadu djus ds ckn] MTCT lsVvi dks 'kfDr iwfrZ 
ds fy, vuqdwfyr fn•k;k x;k gSA çLrkfor çfØ;k 
us yxHkx cjkcj ;k csgrj eki dh 'kfDr cukus esa 
TCT ds lkFk de tfVyrk rFkk de ykxr ds lkFk 
ok;fjax leL;kvksa (tSls vfrjsd) dks vfuok;Z :i ls 
de fd;k gSA MTCT O;oLFkk gj vktekbZ xbZ fLFkfr 
esa fo'oluh; :i ls vPNk çn'kZu djrh gSA ifj.kkeksa 
dks fofHkUu vU; Nk;kadu ifjn`';ksa ij Hkh ekU; fd;k 
x;k gS] ysfdu LFkku dh vko';drkvksa ds dkj.k ;gk¡ 
ugha fn•k;k x;k gSA blds vfrfjDr] MTCT dk 
çn'kZu vf/dka'k Nk;kadu ekeyksa esa lqlaxr gS] tks 
cM+s PV <kaps dh fo'oluh;rk vkSj fLFkjrk lqfuf'pr 
djrk gSA blfy,] ;g lkfcr gks x;k gS fd çLrkfor 
lsVvi cM+s PV <kaps ds vuqç;ksxksa esa cgqr vf/d 
è;ku vkdf"kZr djsxkA

fp=k 5- çn'kZu vuqikr çkfIr xzkiQ
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lkjka'k
pkSFkh vkS|ksfxd Økafr ¼m|ksx 4-0 ;k I4.0½ vkS|ksfxd Økafr dk vxyk pj.k gS ftlesa fofuekZ.k m|ksxksa dh 
çfØ;kvksa esa —f=e cqf)erk ds vuqç;ksxksa dks 'kkfey djds Lopkyu vkSj fMftVyhdj.k dh fn'kk esa vxyk 
dne lq>k;k x;k gSA I4.0 Fkksd mRiknu ds ctk; vuqdwyu ij dsafnzr gSA ;gka] dk;Zcy dh Hkwfedk dh mis{kk 
ugha dh tk ldrh gS vkSj blfy,] I4.0 ds fy, LekVZ dk;Zcy rS;kj djus esa f'k{kkfonksa dk ;ksxnku okafNr 
gSA ;g dk;Z v‚uykbu losZ{k.k vk;ksftr djds f'k{kkfonksa dh rS;kjh dk v/;;u djus ij dsafnzr gS ftlls 
fofHkUu laLFkkuksa @ d‚ystksa ds ladk; lnL;ksa us Hkkx fy;kA ;g losZ{k.k ikBîØe dh {kerk dh igpku vkSj 
fofuekZ.k m|ksxksa dh ekaxksa ds ckjs esa ladk; lnL;ksa dh tkx:drk ij dsafnzr gSA
Abstract

Fourth industrial revolution (Industry 4.0 or I4.0) is next stage of industrial revolution wherein a 
next step towards automation, and digitalization is suggested by including the applications of artificial 
intelligence (AI) in the processes of the manufacturing industries. I4.0 focuses upon customization 
instead of bulk production. Here, the role of workforce cannot be neglected and hence, the contribution 
of academicians in preparing smart workforce for I4.0 is desired. This work focuses on studying the 
readiness of academicians by conducting online survey wherein faculty members from various institute/
colleges participated. This survey focuses on identification of the curriculum’s strength, and awareness 
of the faculty members regarding the demands of the manufacturing industries.

eq[; 'kCn% m|ksx 4-0] f'k{kkfonksa] LekVZ dk;Zcy] Lopkyu] Ñf=e cqf)erkA
Key Words: Industry 4.0, Academicians, Smart Workforce, Automation, Artificial Intelligence.

ifjp;

vuqdwfyr mRiknksa vkSj Rofjr vkSj izkjafHkd 
forj.k dh ekax us m|ksxksa dks Lopkyu dh fn'kk 
esa dke djus ds fy, etcwj fd;kA e'khu yfu±x] 
vkfVZfQf'k;y baVsfytsal] daI;wVj@e'khu usVofd±x 
esa fMftVyhdj.k vkSj fodkl us m|ksxksa dks Lopkyu 
dh vksj c<+us esa enn dh vkSj bu rduhdksa us 
m|ksxksa ds fy, ojnku dh rjg dke fd;kA bl 
ekax us m|ksxksa esa Økafr yk nh vkSj Lopkyu dh vksj 
c<+us esa enn dhA bl ekax us Lopkyu] DusfDVfoVh] 
MsVk fo'ys"k.k vksj vuqdwyu ds u, ;qx dh vksj 
èkdsy fn;k ftls ^^pkSFkh m|ksx Økafr** ;k ^^m|ksx 

4-0 (I4.0)** dgk tkrk gSA
I4.0 ,d vo/kkj.kk gS ftls viuh vko';drkvksa 

dks iwjk djus ds fy, bZekunkjh ls iz;klksa dh  
vko';drk gSA[1] blds fy, lax.kd foKku] 
bysDVªkWfuDl] eSdsfudy foKku vkSj izca/ku  
tSls fofHkUu {ks=ksa ls fofHkUu izkS|ksfxdh;ksa vkSj 
voèkkj.kkvksa ds lekesyu dh vko';drk gSA m|ksx 
4-0 dks ftEesnkj Bgjkus okyh eq[; vo/kkj.kk,¡ vkSj 
izkS|ksfxdh;k¡ lkbcj&fQftdy flLVe] ,fMfVM 
eSU;wQSDpfjax] LekVZ QSdVªh] baMfLVª;y baVjusV] 
vkWQ fFkaXl] fcx MsVk ,.M ,ukfyfVDl] DykmM 
dEI;wfVax] vkfVZfQf'k;y baVsfytsUl] e'khu yfu±x] 
vkWVksuksel jkscksfVd flLVe opqZvy fj;YVh gSA ;s 
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vo/kkj.kk,¡ vHkh Hkh viuh izkjafHkd pj.k esa gS vkSj 
bl fn'kk esa dke djus ds fy, vuqla/kku leqnk; 
ds /;ku dh vko';drk gSA I4-0 ds dk;kZUo;u dh 
ekax dqN gn rd Li"V dj jgs gSa] gkykafd ogka 
blds dk;kZUo;u esa pqukSfr;ksa dk vEckj gS] bu 
pqukSfr;ksa esa foÙkh; igyw] cqfu;knh <k¡pk vkSj dq'ky 
tu 'kfDr vkSj fLFkjrk 'kkfey gSA[2-4] foÙkh; igyw 
vkSj cqfu;knh <k¡ps dh mifLFkfr esa dq'ky tu'kfDr 
dh deh I4-0 ds dk;kZUo;u esa ck/kk mRiUu djsxhA 
I4-0 ds lqpk: dk;kZUo;u ds fy, u dsoy LekVZ 
odZ QkslZ ;k LekVZ vkWijsVjksa dh vko';drk gS 
cfYd LekVZ izkstsDV eSustj Hkh vko';d gSaA[4] blds 
vykok] ,d O;fDr I4-0 esa 'kkfey lHkh rduhdksa esa 
fo'ks"kK ugha gks ldrk gS D;ksafd ;g fofHkUu {ks=ksa 
ls izkS|ksfxdh;k¡ dk lekesyu gSA[5] fuF;kuanue~ ,oa 
vU; us m|ksx vkSj f'k{kk ds chp dh [kkbZ dks ikVus 
ds fy, Hkh dke fd;k ftlesa m|ksx n`f"Vdks.k ds 
ckjs esa Nk=ksa dks izf'kf{kr djus ds fy, foQyrk 
eksM vkSj izHkko fo'ys"k.k 'khV dk mi;ksx fd;k 
x;k FkkA[6] I4-0 ds fy, ikB~;Øe fMtkbu djus 
dk iz;kl fd;k ftlesa mUgksaus I4-0 ifj;kstuk vk/
kkfjr f'k{kk ij è;ku dsafnzr fd;kA 

I4-0 dh vko';drkvksa dks iwjk djus ds fy, 
f'k{kkfonksa dks LekVZ tu'kfDr ds fuekZ.k vkSj  
I4-0 okrkoj.k dks lEiUu cukus esa egRoiw.kZ Hkwfedk 
fuHkkuh gksxhA izxfr dks pykus vkSj I4-0 ds fy, 
LekVZ dk;Zcy dh vko';drkvksa dks iwjk djus 
esa f'k{kkfonksa dh Hkwfedk egRoiw.kZ gSA f'k{kk vkSj 
vuqlaèkku laLFkkuksa dks ges'kk ubZ izkS|ksfxfd;ksa vkSj 
i}fr;ksa ds MsoyilZ ds :i esa tkuk tkrk gSA blds 
fy, fo'ks"k izf'k{k.k dk;ZØe vko';d gSA gkykafd 
bu fo'ks"kKrk dh ekaxksa dks m|ksxksa ds lg;ksx ls 
bdB~Bk fd;k tkuk pkfg,A D;ksafd ekaxs xfr'khy 
gSa vkSj LekVZ dk;Zcy dh fo'ks"kKrk vko';drkvksa 
dks izHkkfor djrh gSA 

i}fr

I4-0 ds dk;kZUo;u dh fn'kk esa ;ksxnku 
djus ds fy, f'k{kkonksa dh Hkwfedk vkSj bldh 
rS;kfj;ksa dks le>us ds fy, ,d vkWu ykbu losZ{k.k 
vk;ksftr fd;k x;k FkkA ;g lHkh ds fy, [kqyk Fkk 

ysfdu mPp vf/kdkfj;ksa ls izfrfØ;k ysus dk iz;kl 
fd;k x;k FkkA losZ{k.k rhu fcanqvksa ij dsafnzr FkkA  
I4-0 ds fy, 'kSf{k.kd laLFkku dh rS;kjh ikB~;p;kZ 
fMtkbu@rkdr@ifj.kke vkSj m|ksx&vkdknfed 
lg;ksxA bu eq[; fcanqvksa ds rgr eq[; iz'u bl 
izdkj gSa&

I4-0 ds fy, 'kS{kf.kd laLFkku dh rS;kjh

iz-1- D;k vkidk fo'ofo|ky;@laLFkku@
dkWyst I4-0 ij dksbZ dk;ZØe iznku djrk gS\

iz-2- D;k vki dksbZ dk;ZØe@dkS'ky mUeq[k 
izek.ki= dk;ZØe@fo"k; iznku djrs gSa\

iz-3- D;k vkids ikl I4-0 ds fy, izf'kf{kr 
vkSj dq'ky ladk;@izf'k{kd gSa\

iz-4- D;k vkids ikl I4-0 izkS|ksfxfd;ksa ds fy, 
cqfu;knh <kapk gS\

ikB~;Øe fMtkbu@'kfDr@ifj.kke

iz-5- Ñi;k vius fo'ofo|ky; esa ,d u;k 
ikB~;Øe 'kq: djus ds n`f"Vdks.k dk p;u djsa 
(cgq&p;uksa dh vuqefr gS)\

iz-6- vki dSls lqfuf'pr dj jgs gSa fd dk;ZØe 
dk ifj.kke m|ksx dh vko';drkvksa dks iwjk djrk 
gS (dbZ&p;uksa dh vuqefr gS)\

m|ksx&vkdknfed lg;ksx

iz-7- D;k vki m|ksx ds lg;ksx ls ikB~;Øe 
rS;kj djrs gSa\

iz-8- D;k vki fdlh m|ksx izk;ksftr dk;ZØe 
dh is'kd'k dj jgs gSa\

iz-9- D;k vki vifLdfyax ds fy, vius ladk;@
izf'k{kdksa dks fu;fer volj iznku djrs gSa\

iz-10- I4-0 ij dk;ZØe dh is'kd'k djus ds 
fy, D;k pqukSfr;k¡ gSa\

iz-11- D;k vki fuEufyf[kr {ks=ksa esa ikB~;Øe@
dkS'ky vk/kkfjr dk;ZØe is'k djus dh ;kstuk cuk 
jgs gSa\

iz-12- D;k fo'ofo|ky; laLFkku@dkWyst I4-0 
ds fy, cqfu;knh <kaps vkSj dk;ZØe fodflr djus 
ds fy, m|ksx ds lkFk lg;ksx djus dk bjknk 
j[krk gS\
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ifj.kke

vkWuykbu losZ{k.k lks'ky ehfM;k vkSj O;fDrxr fyad ds ekè;e ls izlkfjr fd;k x;k FkkA eap tSlk 
fd fp= 1 esa fn[kk;k x;k gSA

  

		  fp=k 1- (a) vkWuykbu losZ{k.k ea=k      		  (b) lkbu bu ist

fp=k 2- Hkkx ysus okys f'k{kkfonksa dk forj.k

I4-0 ds fy, 'kS{kf.kd laLFkku dh rS;kjh ds fy, vkWuykbu losZ{k.k ifj.kke

I4-0 ds fy, f'k{kk dh rS;kjh ls lacaf/kr izR;sd losZ{k.k iz'u ds fy, izfrfØ;k vkadM+s fp= 3 ls 6 
esa fn[kkbZ xbZ gSA 
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fp=k 4- iz'u 2 dk mÙkj 

(a)

(b)
fp=k 5- iz'u 3 dk tokc tgk¡ (a) m|ksx 4.0 (vkbZ4.0) ds fy, izf'kf{kr vkSj dq'ky ladk; izf'k{kdksa dh fLFkfr vkSj 

(b) dq'ky ladk;@izf'k{kdksa dh fo'ks"kKrk dks n'kkZrk gS 
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(a)

				    (b)     				    (c)

fp=k 6- iz'u 4 dk tokc tgk¡ (a) vdknfed laLFkkuksa esa m|ksx 4.0 (vkbZ4.0) izkS|ksfxfd;ksa ds fy, cqfu;knh <kaps  
(iz;ksx'kkykvksa@laLFkkuksa) dh fLFkfr dks n'kkZrk gS] (b) mu laLFkkuksa dh la[;k fn[kkrk gS tks cqfu;knh <kaps dk mi;ksx
dj jgs gSa vkSj (c) f'k{kk ds fy, m|ksx 4.0 (vkbZ4.0) ds fy, cqfu;knh <kaps ds fodkl esa m|ksx dh Hkwfedk dk  

izfrfuf/Ro djrk gSA

fuEufyf[kr dks vkadM+s fp= 3 ls 6 rd esa ns[kk tk ldrk gS&
& dsoy dqN laLFkku I4-0 ij dk;ZØe is'k dj jgs gSaA gkykafd I4-0 ls lacaf/kr ikB~;Øe vU; 

dk;ZØeksa esa i<k, tkrs gaSaA 
& vf/kdka'k laLFkkuksa esa I4-0 dk;ZØeksa ds fy, ladk;@izf'k{kd ugha gSA tks m|ksx 4-0 ij dk;ZØe 

iznku ugha djus dk dkj.k gks ldrk gSA ;g /;ku fn;k tkuk pkfg, fd laLFkkuksa ds ikl m|ksx 4-0 ls 
lacaf/kr ikB~;Øeksa ds fy, i;kZIr fo'ks"k ladk; lnL; ugh gSA 

& m|ksx 4-0 ls lacaf/kr dq'ky ladk;ksa dh deh ds vykok laLFkku ds ikl m|ksx 4-0 dk;ZØe dk 
leFkZu djus ds fy, cqfu;knh <kapk ugha gSA blds vykok laLFkku I4-0 vkdknfed bdksflLVe cukus ds 
fy, m|ksxksa ds lkFk lg;ksx ugha dj jgs gSaA 

ikB~;Øe fMtkbu@ 'kfDr@ifj.kke ds fy, izfrfØ;k,a

ikB~;p;kZ ds fMtkbu@la[;k@ifj.kke ls lacaf/kr izR;sd losZ{k.k iz'u dk mÙkj fp= 7 ls 8 esa 
n'kkZ;k x;k gSA
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fp=k 7- iz'u 5 dk mÙkj

fp=k 8- iz'u 6 dk mÙkj

fp=&7 vkSj fp=&8 ls ge ns[k ldrs gSa fd f'k{kk( m|ksxksa ls IyslesaV vkSj izfrfØ;k dh fLFkfr 
ds ekè;e ls vius dk;ZØe ds ifj.kke dks lqfuf'pr djrh gSA blds vykok] 'kS{kf.kd laLFkku ,d 
u;k ikB~;Øe 'kq: djus ds fy, m|ksx ds lkFk ckrphr djus ds fy, [kqys gSa tks I4-0 ds fy, 
vdknfed&m|ksx lg;ksx ds fy, ,d vPNk aladsr gSA 

m|ksx&vkdknfed lg;ksx ds tokc

ikB;p;kZ ds fMtkbu@la[;k@ifj.kke ls lacaf/kr izR;sd losZ{k.k iz'u dk mÙkj fp= 9 ls 14 esa 
n'kkZ;k x;k gSA

fp=k 9- iz'u 7 dk mÙkj
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fp=k 10- iz'u 8 dk mÙkj

fp=k 11- iz'u 9 dk mÙkj

fp=k 12- iz'u 10 dk mÙkj

fp=k 13- iz'u 11 dk mÙkj



108              ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

UGC-CARE Listed Research Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science and Technology, Year 22, Issue 3, July-Sept., 2024

(a)

(b)
fp=k 14. iz'u 12 (a) dk tokc I4.0 ij dk;ZØe 'kq: djus ds fy, m|ksx ds lkFk lg;ksx djus 

ds fy, f'k{kkfonksa dh mRlqdrk dks n'kkZrk gS vkSj (b) I4.0 ds fy, ikB~;Øe@dk;ZØe dh is'kd'k 
djus ds fy, vkdknfed laLFkkuksa dk bjknk fn[kkrk gSA

fuEufyf[kr vkadM+s fp= 9 ls 14 rd ns[ks tk ldrs gSaA
& yxHkx 37% 'kS{kf.kd laLFkku ikB~Øe cukrs le; m|ksxksa ls buiqV ysrs gSaA
& dsoy 12% 'kS{kf.kd laLFkku m|ksx ,dhÑr dk;ZØe iznku djrs gSa tks cgqr de gSA 
& 'kS{kf.kd laLFkku vius dkS'ky dks mUur djus ds fy, ladk;@izf'k{kdksa dks i;kZIr volj iznku 

ugha djrs gSaA 
& I4-0 ds fy, dq'ky ladk;@izf'k{kdksa vkSj iz;ksx'kkykvksa dh deh I4-0 dh is'kd'k esa eq[; 

pqukSfr;k¡ gSaA buds vykok I4-0 'kq: djus esa fuos'k] Nk=ksa dh fu;qfDr] I4-0 dh ekax vkSj m|ksx 4-0 ds 
fy, Nk=ksa dk >qdko f'k{kfonksa ds lkeus vkus okyh vxyh pqukSfr;ka gSaA 

& blds vykok] 'kS{kf.kd laLFkku I4-0 ds fy, cqfu;knh <kaps vkSj dk;ZØe dks fodflr djus ds 
fy, m|ksxksa ds lkFk lg;ksx djus dk bjknk j[krs gSaA
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fu"d"kZ

bl dke esa I4-0 ds fy, f'k{kkfonksa dh rS;kfj;ksa dks tkuus ij /;ku dsafnzr fd;k x;k FkkA ,d 
vkWuykbu losZ{k.k vk;ksftr fd;k x;k Fkk tks ,ulhvkj esa lHkh f'k{kkfonksa ds fy, [kqyk FkkA geus ns[kk 
fd yxHkx dksbZ Hkh 'kSf{k.kd laLFkku I4-0 dh is'kd'k ugha dj jgk gS D;ksafd muds ikl i;kZIr la[;k 
esa dq'ky ladk; ugh gSA ,d vPNk ladsr ;g gS fd 'kS{kf.kd laLFkku m|ksaxksa ds lkFk lg;ksx djus ds 
fy, [kqys gSa] ;gka rd fd os orZeku esa py jgs dk;ZØeksa ds ifj.kke tkuus ds fy, m|ksxksa ls izfrfØ;k 
ys jgs gSaA 

vfHkLohÑfr lkStU; 

orZeku dk;Z ^^jk"Vªh; jkt/kkuh {ks=** esa m|ksxksa esa I4-0 dks viukus ds fy, ifjorZu pqukSfr;ka ij 
vè;;u ifj;kstuk dk fgLlk gS] ftls IOE, fnYyh fo'ofo|ky; }kjk ladk; vuqla/kku dk;ZØe vuqnku 
ds :i esa foÙk iksf"kr fd;k x;k gSA ;g foÙkh; lgk;rk ys[kdksa }kjk ÑrKrkiwoZd Lohdkj dh tkrh gSA 
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lkjka'k

Hkkjr] tks vius xq#dqyksa vkSj ukyank vkSj r{kf'kyk tSls fo'ofo|ky;ksa ds fy, çfl¼ gS] us ikjaifjd 
:i ls mPp f'k{kk dks çkFkfedrk nh gSA bu laLFkkuksa us fo|kfFkZ;ksa dks fof'k"V dkS'ky vkSj Kku çnku fd;k 
gS] ftlus mUgsa lekt ds LraHkksa vkSj ns'k dh vkfFkZd o`f¼ esa ;ksxnkudrkZ ds :i esa rS;kj fd;k gSA ;s laLFkku 
vkt ns'k ds <kaps dk ,d egRoiw.kZ fgLlk cu x, gSaA m|ksx i;Zos{kdksa dk dguk gS fd Hkkjr esa cgqr lkjh 
laHkkouk, gSa] ysfdu og mu lHkh dks dqN vxz.kh mRiknksa esa ykxw djus esa l{ke ugha gSaA dbZ LVkVZ&vi tks cM+s 
fuxeksa esa fodflr gks ldrs Fks] mudh vlkef;d e`R;q gks xbZA Hkkjr esa LVkVZ&vi Økafr esa nsjh gksus ds dbZ  
dkj.kksa esa ls ,d m|ferk laLÑfr ds fy, ,d ikfjfLFkfrdh ra=k dh deh gSA nqHkkZX; ls] ns'k ds Ldwy] dkWyst 
vkSj fo'ofo|ky; Nk=kksa dks ,slk ekgkSy nsus esa vleFkZ jgs gSa tks jpukRedrk] fopkj/kjk vkSj vkfo"dkj dks 
c<+kok nsrs gksa ,oa çksRlkfgr djrs gksaA

bl 'kks/ i=k dk mís'; Ldwyksa esa LVkVZ&vi laLÑfr dk fodkl djuk gSA fofHkUu dkjdksa dk fo'ys"k.k 
djrs gq, ys•dksa us Ldwyksa esa bl laLÑfr dks çksRlkfgr djus ds fy, vko';d ikBÔØe cukus dh ;kstuk 
cukus dh dksf'k'k dh gSA

Abstract
India which has been known for its Gurukuls and Universities such as Nalanda and Taxila, has 

traditionally prioritised higher education. These institutions have remained an important part of the 
country's fabric, instilling in pupils specific skills and knowledge that have fashioned them into pillars 
of society and contributors to the country's economic growth. But according to industry observers, 
India has a lot of potential but has not been able to tap all of that into some ground-breaking and 
pioneering products. Many start-ups that could have blossomed into massive corporations died an 
untimely death. One of the many reasons why the start-up revolution has been delayed in India is 
the lack of an ecosystem for entrepreneurship culture. Unfortunately, the country's schools, colleges, 
and universities have been unable to give students with an environment that fosters and encourages 
creativity, ideation, and invention.

This paper aims to study the need for the development of start-ups culture in schools. While 
studying the various factors the authors have tried to design a curriculum and environment required to 
develop the said culture in schools. 
eq[; 'kCn% m|ferk] f'k{kk] laLÑfr] LVkVZ&vi] ikBÔØeA
Key Words: Entrepreneurship, Education, Culture, Start-ups, Curriculum.
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fodkl dks lh/s çHkkfor djrs gSa¹14ºA fÚV~'k fofoZp us 
m|e'khyrk laLÑfr dks ^^ekunaMksa] ewY;ksa vkSj vkpkj 
lafgrk ds lanHkZ esa le>k;k] tks m|e'khyrk dh 
lkekftd LohÑfr vkSj vuqeksnu dks c<+kok nsrs gSa] 
xfrfof/;ksa ds ifj.kke Lo:i mPp Lojkstxkj nj çkIr 
gksrh gS tks le; ds lkFk cuh jgrh gS**¹15ºA blds 
vykok] ts- tchu ,oa vU; us dgk gS fd f'k{kkfonksa 
dks m|e'khyrk laLÑfr ij vf/d è;ku nsuk pkfg, 
D;ksafd ;g jkstxkj] daiuh dh fujarjrk vkSj vkfFkZd 
fodkl dks çHkkfor djrh gS¹3ºA blfy, uokpkj] 
etcwr vkfFkZd o`f¼ vkSj jkstxkj l`tu dks ns'k Hkj 
esa c<+kok nsuk pkfg,¹16&17ºA vy&ykokrh vkSj vU; 
us ,d leh{kk vè;;u esa m|e'khyrk laLÑfr dk 
egRo crk;k gS¹18ºA bl vè;;u esa laLÑfr] m|ferk 
vkSj m|e'khyrk ls tqM+s lacaèkksa ij ppkZ dh xbZ gSA 
bu dkjdksa dh Hkwfedk fooknkLin gS fd os fo|kfFkZ;ksa 
dks LVkVZ&vi djus esa dSls çHkkfor djrs gSaA usd 
,oa dkcZsV us m|ferk dks ifjHkkf"kr fd;k gS fd 
^^u, m|e 'kq: djus ds fy, vko';d ekufldrk] 
dkS'ky vkSj vH;kl fodflr djuk] fiQj Hkh Lohdkj 
djuk** ds :i esa ,slh f'k{kk ds ifj.kke nwjxkeh 
gSa¹19ºA uk;k vkSj vU; ds vuqlkj] bl ij cgqr tksj 
fn;k x;k gS fd m|ferk f'k{kk ,d vè;;u vuq'kklu 
ds :i esa] tgka ;g vo/kj.kkvksa vkSj fl¼karks dks 
LFkkfir djus esa egRoiw.kZ Hkwfedk fuHkk ldrh gS¹20ºA 
blds vykok] mLR;qftuk ,oa vU; us uksV fd;k fd 
Nk=kksa dh m|e'khyrk {kerkvksa dk fuekZ.k vkSj dkS'ky  
egRoiw.kZ gS] m|ferk f'k{kk ds ekè;e ls ,d euksoSKkfud 
:i ls mUeq• ?kVd ds :i esa] ftlesa ;s n{krk,¡ ekStwnk  
m|fe;ksa vkSj bPNqd m|fe;ksa nksuksa ds fy, iQk;ns ean 
gSa¹21ºA m|ferk f'k{kk vDlj Nk=kksa dks m|e'khyrk 
ekufldrk fodflr djus esa enn djrh gS] tks m|ferk 
laLÑfr ds fodkl esa ;ksxnku nsrh gS¹22]23ºA ;g f'k{kk 
Nk=kksa dks vius Kku] n`f"Vdks.k vkSj {kerkvksa dks etcwr 
djus ij dsafær djrh gSA Vk; us dgk gS fd ns'k esa 
vf/d m|eh cukus vkSj csjkstxkjh nj dks de djus 
ds fy, m|ferk f'k{kk esa O;kid lq/kj dh vko';drk 
gS¹24ºA ;|fi] m|ferk f'k{kk dks fofHkUu 'kSf{kd 
ifjfLFkfr;ksa esa çnku fd;k tk ldrk gS] tSls Ldwyksa 
esa lsesLVj ds nkSjku pyus okys ikBÔØe] dk;Z'kkyk,¡ 

ifjp;

fdlh ns'k dk vkfFkZd fodkl m|ferk ls lacaf/r 
gS] •kl dj csjkstxkjh dks de djus ds fy, O;fDrxr 
Lojkstxkj ij è;ku nsukA Hkkjr ,d LVkVZ&vi ns'k ds 
:i esa mHkj jgk gS D;ksafd ns'k esa uohu LVkVZ&vi dh 
fn'kk esa rsth ls fodkl gks jgk gSA gky gh esa geus dbZ 
uokpkjksa dks ns•k gS tks fofHkUu leL;kvksa dk lek/ku 
djus vkSj jkstxkj nsus ds fy, 'kq: fd, x, gSaA ,slk 
ns•k x;k gS fd vfèkdka'k laLFkkidksa us viuh vkd"kZd 
ukSdjh NksM+us ds ckn 30 ls 40 o"kZ dh mez esa viuk 
LVkVZ vi 'kq: fd;kA ;|fi cgqr de fo|kFkhZ vius 
thou esa dqN 'kq: djuk pkgrs gSa¹4ºA mudh çkFkfed 
f'k{kk,a tks mudh ekufldrk dks Lukrd djus ds ckn 
mPp osru okyh ukSdjh ikus ds fy, rS;kj djrh gS] 
bldk ,d cM+k dkj.k gSA blds vykok] yksx tfVy 
çfØ;kvksa ls xqtjuk ugha pkgrs gSa vkSj m|e 'kq: djus 
ds pj.kksa ds ckjs esa iwjh rjg ls vutku gSaA ;g ys• 
LVkVZ&vi laLÑfr cukus ds fy, ,d y{; fu/kZfjr 
djus ij dsafær gS] lkFk gh LVkVZ&vi ds {ks=kksa dk irk 
yxkus ds fy, ,d bdks&flLVe cukus ij Hkh è;ku 
fn;k x;k gS] rkfd fo|kFkhZ Ldwy Lrj ij vkSj mPp 
f'k{kk ds ckn liQy m|e dj ldsaA

lkfgR; leh{kk

tokjk vkSj gksd us dgk gS fd m|ferk lkekftd 
fodkl vkSj O;kolkf;d fopkjksa dks c<+kok nsrh gSA 
blfy, ;g okrkoj.k m|e'khyrk dks c<+kok nsxk¹5ºA 
blfy,] Ldwyksa esa LVkVZ&vi laLÑfr 'kq: djus vkSj 
ikfjfLFkfrdh ra=k cukus dh t:jr gSA f'k{kk laLFkkuksa 
us igys ls gh LVkVZvi laLÑfr dks viuk;k gSA 
lhxsy vkSj vU; us fo'ofo|ky;ksa esa Nk=k m|ferk 
dks vklku cukus ds fy, ,d ç.kkyh dh is'kd'k 
dh gS¹6ºA T;knkrj yksxksa dk ekuuk gS fd m|ferk 
f'k{kk dk;ZØe Nk=kksa dks m|eh cuus ds fy, çsfjr 
djrs gSa ¹7&10ºA lkFk gh] os uohure voljksa dk irk 
yxkus ds fy, vius Kku dks c<+krs gSa¹11ºA cxZeSu vkSj 
vU; us rFkk gsVj vkSj vU; us crk;k fd fo|kFkhZ Hkh 
u, m|e cukrs gSa] tSls fo'ofo|ky; ds okrkoj.k 
vkSj LFkku¹12]13ºA efYydktZqu us vius vè;;u ys• 
esa Hkkjr esa uoksfnr m|eksa ds cM+s iSekus vkSj muds 
lkeus vkus okys pqukSfr;ksa ij ppkZ dh gS tks muds 

dYiuk ekgs'ojh ,oa ehuk{kh vxzoky] ^^foKku 'kks/ ys•u % Ldwyksa esa m|e'khyrk dh laLÑfr dks çksRlkfgr djus ds fy, ikBÔØe fodflr djuk**
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vkSj {kerk,a¹25&27ºA ;s ifjfLFkfr;ka Nk=kksa dh ekufldrk] 
Kku vkSj uohu fopkjksa dk fodkl dj ldrh gSaA vc 
Hkh m|ferk f'k{kk dh çÑfr vkSj liQy m|eh cuus 
ds fy, fo|kfFkZ;ksa dks f'kf{kr djus dh vko';drk ij 
cgl gksrh gSA ekU;rkuqlkj] Nk=kksa dks m|eh cukus ds 
fy, vkSj mudh igpkuus dh {kerk esa lqèkkj djus ds 
fy, fof'k"V m|ferk f'k{kk dk;ZØeksa ls çsfjr fd;k 
tkrk gSA¹7&11º gkyk¡fd] bl ckr ij vf/d ppkZ gS fd 
D;k ,sls dk;ZØe Nk=kksa dks vf/d m|eh cukus esa enn 
djrs gSaA ekfVZu ,oa vU; ds vè;;uksa ds esVk&fo'ys"k.k 
us m|e'khyrk f'k{kk vkSj çf'k{k.k vkSj m|ferk  
ifj.kkeksa ds chp ,d egRoiw.kZ laca/ ik;k x;k¹28ºA 
lkfgR; esa leh{kk esa] ;g ns•k x;k gS fd m|e'khyrk 
laLÑfr vkSj m|ferk f'k{kk ij vè;;u vHkh Hkh tkjh gSA 
çkjafHkd pj.k esa] vfrfjDr 'kks/ dh vko';drk gS¹29] 33ºA 

Ldwyksa esa m|e'khyrk laLÑfr ds fy, bdksflLVe 
dk leFkZu

;g 'kks/ i=k Ldwy esa LVkVZ&vi laLÑfr dks 
c<+kok nsus ds fy, ,d bdks&flLVe cukus ij dsafær 
gSA bl rjg] fo|kfFkZ;ksa dh ekufldrk dks LVkVZvi 
ds fy, fiQj ls rS;kj djds Ldwyh f'k{kk dks fiQj ls  
ifjHkkf"kr fd;k tk ldrk gSA fuEufyf•r LVkVZ&vi 
bdks flLVe cukus ds fy, lkexzh 'kkfey dh tk 
ldrh gSA

ikBÔp;kZ dk fMtkbu

Ldwyh ikBÔØe esa m|ferk dks 'kkfey djuk 
,d ,slh leL;k gS ftlds fy, O;kid 'kS{kf.kd 
nk;js dh vko';drk gSA m|ferk f'k{kk cPpksa dks 
euksoSKkfud ykHk çnku djrh gS] tks muds 'kkjhfjd] 
HkkoukRed vkSj ckSf¼d fodkl esa ;ksxnku djrh gSA 
laLFkku dk orZeku ikBÔØe çfr;ksxh ijh{kkvksa dks 
ikl djus vkSj mPp f'k{kk esa ços'k djus ij dsafær gSA

(i) çfrHkk'kkyh ?kaVk
(ii) okLrfod fo'o ifjn`';ksa dh ppkZ
(iii) yach vof/ ds fy, O;fDrxr ifj;kstuk,a
(iv) pkjksa vksj i;kZoj.kh; leL;kvksa dh ppkZ

oS| ds vuqlkj ^esjk Hkfo";*] ^igy djuk*] 
^m|eh dSls lksprs gSa*] ^D;k* tSls rRo m|eh ryk'k 

djrs gSa& ,d vPNk volj*] ^fdlh volj dh 
igpku ds fy, bafæ;ksa dk mi;ksx djuk*] ^D;k vPNs 
dk ladsr nsrk gS ^volj*] ^,d vPNh O;olk; 
;kstuk rS;kj djuk* vkfn dks ikBÔØe esa 'kkfey 
fd;k tkuk pkfg,¹28] 29ºA

LVkVZ&vi m|fe;ksa dks lkWÝVos;j dks le>us esa 
enn djus ds fy, leL;k&lek/ku i¼fr;k¡ mi;ksxh 
gks ldrh gSa D;ksafd os okLrfod nqfu;k ds eqíksa dk 
lkeuk djrs gSaA mnkgj.k ds fy,, pqukSrh vkèkkfjr 
f'k{kk (lhch,y) dks eksckby ,fIyds'ku fodkl dks 
f'kf{kr djus dk çLrko fn;k x;k gS (fudksyl ,oa 
vU; 2016)A lSaVksl ,oa vU; dgrs gSa fd m|e'khyrk 
dk vuqHko f'k{kdksa ;k O;olk; ;kstuk çfr;ksfxrkvksa 
ls vf/d egRoiw.kZ gS¹30ºA

m|fe;ksa dh liQyrk dh dgkfu;k¡ lk>k djuk

Hkkjrh; lekt us ,sfrgkfld :i ls ukSdjh dh 
lqj{kk vkSj fLFkjrk dks cgqr çkFkfedrk nh gSA iqjkus 
le; esa] dksbZ iDdh ljdkjh ukSdjh ;k ,d fo[;kr 
fo'oO;kih fuxe esa in ikuk vafre dSfj;j y{; FkkA 
gkyk¡fd] ;g ekufldrk vc cny jgh gS tSls ;qok 
ih<+h iqjkuh vknrksa dks pqukSrh nsrh gS vkSj liQyrk ds 
u, jkLrs •kstrh gSA Hkkjrh; m|fe;ksa dh liQyrk dh 
dgkfu;ka bl cnyko dk çsjd gSaA jru VkVk] eqds'k 
vackuh vkSj ,u- vkj- ukjk;.k ewfrZ tSls m|fe;ksa us bls 
?kjsyw uke cuk;k gSA ;qokeuksa dks ;g lc lk/kj.k tUe 
ls vfo'oluh; liQyrk dh viuh ;k=kk ls çsfjr dj 
jgs gSaA ;s dgkfu;k¡ Hkkjrh; lanHkZ esa jpukRedrk vkSj 
çxfr dh laHkkoukvksa dks mtkxj djrh gSaA

f'k{kdksa dk leFkZu

Ldwyksa us tksf•e ysus okyh] yhd ls gVdj lksp 
fodflr djus dks çkFkfedrk ugha nh gSA blfy,] cgqr 
de fo|kFkhZ m|eh cuuk pkgrs gSa vkSj viuh •qn dh 
iQeZ pykrs gSaA bl u, ekud esa f'k{kd dh ikjaifjd 
Hkwfedk iwjh rjg ls vyx gksuh pkfg,A ikBÔiqLrdksa 
ij vk/kfjr dM+kbZ ls n`f"Vdks.k dks i<+kus dh iqjkuh 
ijaijk ls cnyuk pkfg,] f'k{kdksa vkSj fo|kfFkZ;ksa dks 
mudh •kst esa lg;ksx feyuk pkfg,A Nk=k bl ;k=kk 
ij fey dj pyrs gSaA ;Fkk laHko fcuk fdlh lgk;rk 
ds] Nk=k bl ;k=kk esa vkxs c<+rs gSa vkSj /hjs&/hjs 
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dks fliQZ tkuus ds ctk; bls vuqHko djus vkSj eglwl 
djus dh vuqefr nsuk gSA ;g ç;ksxkRed f'k{kk'kkL=k  
ij çdk'k Mkyrk gSA Hkwfedk fuHkkuk] ckgjh nqfu;k ls 
laca/] vknku&çnku vkSj vuqHko] jpukRed leL;k 
lek/ku] tksf•e ysuk vkSj ldkjkRed xyfr;k¡ djuk] 
vkSj ckgjh nqfu;k ls laca/ksa dks è;ku esa j•rs gq, 
ys•dksa us ,d :ijs•k cukus dk ç;kl fd;k gS] tks 
gks ldrk gSA

çkjafHkd o"kks± ls m|e'khyrk dh ekufldrk 
fodflr djus dh çfØ;k dks fodflr djus ds fy, 
'kS{kf.kd <k¡pk uhps fp=k esa n'kkZ;k x;k gSA

fp=k 1. Ldwyksa esa m|e'khyrk laLÑfr dks c<+kok nsus ds 

fy, ,d 'kS{kf.kd <kapk

(d) leL;kvksa dh igpku djuk% çfØ;k 
esa igyk dne vklikl ds fdlh Hkh lkekftd ;k 
lkeqnkf;d eqís dh igpku djuk gSA os yksxksa ds nSfud 
thou esa fdlh Hkh rjg ls ck/k Mkyus okys fofHkUu 
dkjdksa dk irk yxk,axsA ;g Nk=kksa dks xgu voyksdu 
le>] leqnk; ls tqM+us vkSj fLFkfr ds vkykspukRed 
fo'ys"k.k ds ekxZ ij ys tk,xk A

(•) lgkuqHkwfr% vxyk pj.k leL;k dk lkeuk 
dj jgs yksxksa ds lkFk lgkuqHkwfr j•uk gSA blls Nk=kksa 
esa ewY;ksa vkSj HkkbZpkjs dh Hkkouk dks fodflr djus esa 
enn feyrh gSA

(x) çh&buD;wcsVj% orZeku esa] buD;wcsVj dks 
^^ubZ iQeks± ds iks"k.k ds fy, ,d Bksl] O;ofLFkr 

vafre mÙkj •kstrs gSaA ;gka f'k{kd dk dke dsoy 
fo|kfFkZ;ksa dks mRlkfgr djus ls ugha lekIr gksrk_ og 
,d mRçsjd ,tsaV Hkh cu tkrk gSA

laLÑfr leFkZu

Hkkjrh; laLÑfr esa vliQyrk dks ges'kk is'ksoj 
vliQyrk ds :i esa ns•k tkrk gSA nwljh vksj] LVkVZ&vi 
laLÑfr foiQyrk dks vf/d Lohdk;Z n`f"Vdks.k ls nwj 
djrh gSA os m|fe;ksa esa viuh tksf•e ysus dh bPNk] 
vliQyrkvksa ls lh•us dh {kerk vkSj eqf'dyksa dk 
lkeuk djus ds fy, çfl¼ gSaA dkWyst Nk=kksa dks m|eh 
cuus ds fy, çsfjr djus ds fy, ekufldrk esa ;g 
cnyko egRoiw.kZ gSA

;g yksxksa dks vliQyrk dks uqdlku ds ctk; 
mUufr ds volj ds :i esa ns•us ds fy, çsfjr djrk 
gS] ftlls os rsth ls mcj ldsa vkSj viuh m|e'khyrk 
xfrfof/;ksa esa vf/d cy çkIr dj ldsaA

foÙkh; lgk;rk

çfØ;k ds ifj.kke Lo:i buD;wcsVj lsokvksa tSls 
czkWMcSaM] okbZ&iQkbZ rd igqap ij tksj fn;k x;k gSA 
vkSj usVodZ ;qDr daI;wVj] ç;ksx'kkyk,¡ vkSj ;gk¡ rd 
fd ijke'kZ Hkh fn;k¹33ºA

lkekftd eqíksa ds ekè;e ls m|e'khyrk laLÑfr 
dks fodflr djus ds fy, ,d :ijs•k

m|e'khyrk f'k{kk dks ,d thou dkS'ky 
ekuk tkrk gS] ftlesa 'kSf{kd {ks=kksa dh ,d foLr`r 
J`a•yk 'kkfey gSA ;g çÑfr esa cgq fo"k;d gSA  
xq.koÙkkiw.kZ f'k{k.k dh xkjaVh nsrs gq,] bldk nk;jk 
c<+kuk vkSj Hkh egRoiw.kZ gks tkrk gS D;ksafd ;g 
f'k{kkfFkZ;ksa dks lkekftd fparkvksa ds ckjs esa xaHkhj :i 
ls lkspus dh vuqefr nsrk gSA m|e'khyrk dh vknrksa 
vkSj dkS'ky ds fodkl ij tksj fn;k tk jgk gSA bl 
rjg ds laidZ ls cPps dk vuqHko vkSj le> c<+rh 
gS tSls&tSls os c<+rs vkSj f'k{kk esa vkxs c<+rs gSa] vkSj 
muesa rdZ'kfDr dh xq.koÙkk fodflr gksrh gSA ;g 
muds thou esa ckn esa fdlh u, m|e esa ifjf.kr gks 
ldrk gS ;g ckn esa dkS'ky ij vk/kfjr ukSdjh esa 
cny ldrk gS] tks m|e'khyrk f'k{kk ls gksrk gSA

d{kk esa m|ferk dks 'kkfey djus dk y{; Nk=kksa 

dYiuk ekgs'ojh ,oa ehuk{kh vxzoky] ^^foKku 'kks/ ys•u % Ldwyksa esa m|e'khyrk dh laLÑfr dks çksRlkfgr djus ds fy, ikBÔØe fodflr djuk**
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ç;kl** ekuk tkrk gSA fu;af=kr okrkoj.k esa mudh xfrfof/ ds çkjafHkd pj.k esa] vkSj bls ,d xfr'khy çfØ;k 
ds :i esa ns•k tkrk gSA cqfu;knh <k¡ps] fodkl lgk;rk çfØ;kvksa vkSj fo'ks"kKrk dk ,d la;kstu çnku djrk 
gS tks foiQyrk ds f•ykiQ lqj{kk çnku djrk gS vkSj buD;wcsVsM iQeks± dks fodkliFk ij ys tkrk gS¹34ºA

;g og pj.k gS tgka Nk=k leL;k dks fo'ks"k :i ls vkSj la{ksi esa ifjHkkf"kr djus dh çfØ;k 'kq: djsaxs 
,oa blds ckn vusd fopkj mRiUu gksaxs ftldk mís'; leL;k dks lqy>kuk gksxkA bl pj.k esa Nk=k yhd ls 
gVdj lksprk gS vkSj leL;k lek/ku dk n`f"Vdks.k j•rk gSA var esa ,sls dbZ fopkj gSa ftuesa dqN lq/kj dh 
vko';drk gSA

(?k) fopkjksa dk ladyu% bl Lrj ij Nk=k vius xq#vksa dh enn ls bl ij dke djuk 'kq: djrs gSaA 
loZizFke fopkjksa dk ifj"dkj fd;k tkrk gSA os lek/ku dh O;ogk;Zrk vkSj vkSfpR; dks ns•rs gSaA blesa 'kkfey 
foÙkh; vkSj vU; lalk/uksa dh ykxr ij Hkh fopkj fd;k tkrk gS¹35ºA

ppkZvksa ds dbZ nkSj py jgs gSaA bl pj.k esa Nk=k vuqla/ku ds egRo vkSj fofHkUu vk/kjksa ij lekèkkuksa 
dks dSls mfpr Bgjk;k tk, dks lh•rs gSa A

fu"d"kZ

Hkkjr us fiNys dqN o"kks± esa rst fodkl ns•k gSA Hkkjr vkt ,d ;qok ns'k gS] ftldh vk/h ls vf/d 
tula[;k 15 ls 59 o"kZ dh vk;q ds chp gS] tks bls vU; fodflr vFkZO;oLFkkvksa ls vyx djrk gSA 
;|fi] tulkaf[;dh; ykHk cgqr de lkfcr gks ldrk gS ;fn ge vius cPpksa dks vko';d {kerk] •kldj 
m|e'khyrk vkSj jpukRed xfrfof/;ksa esa 'kkfey djus esa vleFkZ gksaA

fofHkUu 'kks/drkZvksa us lq>ko fn;k gS fd m|ferk] fo'ks"k :i ls Lo&jkstxkj dks c<+kuk] csjkstxkjh dks de 
djus dk lcls vPNk mik; gSA dkS'ky ds fcuk f'k{kk O;FkZ gSA ,d ,adj cusa vkSj m|eh dkS'ky dk leFkZu 
djsaA ifj.kke Lo:i] Ldwyksa dks bl rF; dks tkuuk egRoiw.kZ gS vkSj cPpksa dks m|e'khyrk dkS'ky f'k{kk dh 
,d foLr`r J`a•yk ls ifjfpr djkus dh ;kstuk cukuk egRoiw.kZ gSA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh

Challenge based learning pqukSrh vk/kfjr f'k{kk

Curriculum ikB~;Øe

Developed Economy fodflr vFkZO;oLFkk

Ecosystem ikfjfLFkfrdh ra=k

Entreprenuership m|ferk

Incubator Å"ekf;=k

Specific Skill fof'k"V dkS'ky

lanHkZ
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lkjka'k 

gky ds n'kdksa esa rduhdh vkSj dkS'ky f'k{kk esa cM+k cnyko gqvk gS] tks lkekftd vko';drkvksa] 
vkfFkZd fodkl vkSj çkS|ksfxdh esa vkxs c<+us ls çsfjr gSA ;g 'kks/ i=k eq[; #>kuksa] pqukSfr;ksa vkSj voljksa dks 
ns•rs gq, rduhdh vkSj dkS'ky f'k{kk dh cnyrh çÑfr ij xgjkbZ ls tkrk gSA ;g 'kks/ i=k ,d cgqvk;keh 
fo'ys"k.k dk mi;ksx djds rduhdh f'k{kk ç.kkfy;ksa ij vkWVkses'ku] fMftVyhdj.k] oSf'odhdj.k vkSj ubZ 
dkS'ky lsVksa dh ekax ds ifj.kkeksa dk ijh{k.k djrk gSA lkFk gh] ;g vk/qfud Jelaca/h pqukSfr;ksa ds fy, 
yksxksa dks rS;kj djus ds fy, uohu 'kSf{kd n`f"V;ksa] uhfr gLr{ksiksa] vkSj m|ksx lg;ksxksa dk fo'ys"k.k djrk 
gSA vuqHkotU; lk{; vkSj oS/kfud n`f"Vdks.kksa dk la?kVu djds] ;g 'kks/ i=k rduhdh vkSj dkS'ky f'k{kk ds 
cnyrs ifjn`'; dh ,d O;kid le> çnku djus dk mís'; j•rk gSA

Abstract
Technical and skill education has undergone significant transformation in recent decades, driven 

by technological advancements, economic shifts, and evolving societal needs. This research paper 
delves into the changing nature of technical and skill education, exploring key trends, challenges, and 
opportunities. Through a multidimensional analysis, it examines the impact of automation, digitalization, 
globalization, and the demand for new skill sets on technical education systems worldwide. Additionally, 
it evaluates emerging pedagogical approaches, policy interventions, and industry collaborations aimed 
at preparing individuals for the dynamic demands of the modern workforce. By synthesizing empirical 
evidence and scholarly insights, this paper aims to provide a comprehensive understanding of the 
evolving landscape of technical and skill education. 
eq[; 'kCn% cnyrs] çÑfr] rduhdh] dkS'ky] fo'ys"k.kA
Key Words: Changing, Nature, Technical, Skill, Analysis.
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tks uokpkj dks 'kSf{kd laLFkkuksa ds Hkhrj vkSj ckgj 
c<+kok ns ldrs gSaA lkfgR; leh{kk bu ikap çeq• 
#>kuksa dks js•kafdr djrh gS] tks ,d uokpkjkRed 
lekt ds fy, ekuo iwath fodkl vkSj f'k{kk ds 
Hkfo"; ds fy, vko';d vè;;u gSaA var esa] ;g 
ys• dgrk gS fd dkS'ky fodkl uokpkj vkSj foLr`r 
f'k{kk ds fy, egRoiw.kZ vk/kj gSaA

3-	ysfo (2010) ;g ys• OECD ds Programme for 
the International Assessment of Adult Competencies 
(PIAAC) }kjk ekius okys dkS'kyksa dks 21oha lnh esa 
dke dh çÑfr dks iqu% vkdkj nsus okyh rduhdh 
uokpkjksa ds lanHkZ esa j•rk gSA orZeku esa] dke dks 
vk/qfud cukus esa daI;wVj lcls cM+h rduhdh 'kfDr 
gSA daI;wVj dqN fof'k"V dk;ks± dks iwjk djus esa yksxksa ls 
de 'kfDr'kkyh gksrs gSa] tcfd os dqN vU; dk;ks± dks 
djus esa vf/d rst vkSj de ykxr esa dke djrs gSaA 
daI;wVjksa }kjk fd, tkus okys dk;ks± ds çdkj dks le>us 
ds vk/kj ij] Hkfo"; esa yksxksa ds fy, jgus okys dke] 
ml dke esa vko';d dkS'ky vkSj daI;wVj dks dSls 
enn djuk laHko gSA ys• ;g rdZ nsrk gS fd rduhd 
ls laiUu dk;ZLFkyksa esa mUur lapkj dkS'ky ;k tfVy 
lapkj (PIAAC esa ugha VsLV fd;k tkrk)] xf.kr 
vkSj i<+kbZ ds ewy dkS'ky vkSj mUur leL;k&lek/ku 
dkS'ky ;k fo'ks"kK fopkj dh vko';drk gksrh gSA

4-	fyu (2008) u, O;kolkf;d okrkoj.kksa 
esa Åaph&rduhdh mRiknu] vkfFkZd oS'ohdj.k vkSj 
çfrLi/kZ ds dkj.k] is'ksojksa vkSj O;olk; leqnk;ksa us 
vdkmafVax f'k{kk dks csgrj cuk;k gSA ;g vè;;u] 
iQSDVj fo'ys"k.k vuqla/ku fof/ dk mi;ksx djds] 
ys•k f'k{kk esa vko';d Kku vkSj dkS'ky ds Ng 
ysVsaV xBuksa dks cuk;k gSA bu ysVsaV xBuksa esa 'kkfey 
gSa% O;olk; ;k çca/u dkS'ky] O;olk; ;k çca/u 
Kku] ewy ys•k Kku] O;fDrxr fo'ks"krk,a] lkekU; 
Kku] ewy rduhd vkSj cnyrs O;kolkf;d okrkoj.k 
ls mRiUu pqukSfr;ksa dks nwj djus ds fy, ys•k f'k{kk 
esa Kku vkSj dkS'ky vko';drkvksa dh bu N% vk;keksa 
dh lajpukRed Øe ;k muds chp ds laca/ dks Hkh 
iQSDVj yksfMax ifj.kkeksa ds fo'ys"k.k ij vk/kfjr :i 
ls Li"V fd;k x;k gSA bl vè;;u ds fu"d"kks± ls 
fofHkUu Lrj ds fgr/kjdksa (tSls fd ys•k çSDVh'kulZ] 

ifjp;

lekt dk fodkl] dkS'ky vkSj rduhdh f'k{kk 
ls gksrk gSA ;g u dsoy ,d O;fDr ds O;fDrRo 
vkSj dfj;j ds fodkl esa egRoiw.kZ gS] cfYd ns'k 
dh vkfFkZd vkSj lkekftd mUufr esa Hkh ;ksxnku nsrk 
gSA rduhdh vkSj dkS'ky f'k{kk dk Lo:i fo'o ds 
fofHkUu {ks=kksa esa gks jgs cnykoksa ds lkFk&lkFk cny jgk 
gSA bl 'kks/ i=k esa ge rduhdh vkSj dkS'ky f'k{kk 
ds egRo] oSf'od ço`fÙk;ksa ds çfr bldk çfrlkn vkSj 
bl 'kks/ dk mís'; vkSj nk;jk tkusaxsA

rduhdh f'k{kk vkSj dkS'ky f'k{kk esa cnyko ds 
lkFk bldh egRoiw.kZ Hkwfedk gS] tks oSf'odhdj.k ds 
lkFk gksrk gSA lkFk gh] bl cnyrh fLFkfr ds lkFk 
vkus okyh pqukSfr;ksa ls cpus ds fy, u, voljksa dh 
•kst djuk Hkh egRoiw.kZ gSA bl ç;kl esa] ge dkS'ky 
vkSj rduhdh f'k{kk ds fofHkUu fgLlksa dks le>saxs vkSj 
muds çHkko dks le>saxsA

lkfgR; leh{kk

1-	dSax ,oa vU; (2015) dk y{; 
Fkk fd ,d 'kSf{kd çkS|ksfxdhfon dks ukSdjh  
?kks"k.kk fo'ys"k.k ds ekè;e ls cny nsaA pkj lkS ukSdjh 
?kks"k.kk,¡ ikap eghus ds nkSjku fofHkUu vkWuykbu ukSdjh 
MsVkcsl ls ,d=k dh xb±A geus 150 ls vf/d ukSdjh 
?kks"k.kkvksa ls Kku] dkS'ky vkSj {kerk ds oDrO;ksa dks 
,d lanHkhZ; <kaps ds vk/kj ij fu/kZfjr fd;k] tks 
laxzg] çys•u] vkSj fo'ys"k.k dh O;ofLFkr çfØ;k ls 
çkIr gq, FksA geus çR;sd lwpuk esa çfrLFkkiukvksa dh 
vko`fÙk dks dksM fd;k vkSj ifj.kkeksa dks gekjs ys• 
esa lkFkZd <ax ls lkjkaf'kr fd;kA ifj.kkeksa ds vuqlkj] 
f'k{kk fuekZ.k] ifj;kstuk çca/u] rduhdh dkS'ky vkSj 
lkWÝV fLdYl ds {ks=kksa esa 'kSf{kd çkS|ksfxdhfonksa dks 
vxz.kh LFkku feyuk pkfg,A ifj.kkeLo:i] lk{kkRdkj 
çkS|ksfxdh O;olkf;;ksa dks fofHkUu fgr/kjdksa ds lkFk 
feydj dke djuk pkfg,A gekjs vuqla/ku ds iQafMaXl 
is'ksojksa] is'ksoj la?kksa] vkSj ;ksX;rkvksa esa #fp j•us okys 
'kSf{kd dk;ZØeksa ds fy, egRoiw.kZ gSaA ifj.kkeksa ij 
ppkZ dh xbZ gSA

2.	 dkscks (2013) dk ;g ys• uokpkj ds fy, 
vko';d eq[; ifjfLFkfr;ksa dh •kst vkSj ppkZ djrk 
gSA ;g ys• ikap çeq• #>kuksa dk fo'ys"k.k djrk gS 
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f'k{kkfonksa vkSj Nk=kksa) dks ys•k f'k{kk esa vko';d 
ifjorZuksa dh csgrj le> çkIr djus vkSj phu vkSj 
vU; ns'kksa esa ys•k ikBÔØe dk iqu% fMtkbu djus ds 
fy, mÙkjnkf;Ro çnku djuk pkfg,A

5-	fyUp (2000) us 21oha lnh ds igys n'kd 
esa rduhdh f'k{kk vkSj mPp fo|ky; dfj;j ds 
fy, u, fn'kkfunZs'kksa dh igpku vkSj O;k[;k dh gSA 
bl dke dk vk/kj vkt ds jpukRed fopkjksa] jk;] 
uhfr çHkkfor nLrkost] vuqla/ku] vkSj mPp fo|ky; 
f'k{kk ls lacaf/r fofHkUu fgr/kjdksa dh fopkj/kjk 
vkSj vkRefparu dk laxzg vkSj la'kks/u gSA vesfjdk esa 
mPp fo|ky;ksa esa O;kolkf;d f'k{kk dk lq/kj pkj  
dkj.kksa ls gqvk gS% ubZ vFkZO;oLFkk] lkekftd 
vkdka{kk,a] Ldwyksa ds çfr lekt dh mEehnsa] f'k{kk 
vkSj çsj.kk ij uohure •kstsa] vkSj mPp f'k{kk lqèkkj 
f'k{kk dks cnyus ds fy, Ng igyw vko';d gSa% 
mPp fo|ky; çeq•] lanHkkZRed f'k{k.k vkSj vè;;u] 
dke ds vk/kj ij f'k{kk] ekSfyd ewY;kadu] dSfj;j 
vdSMeht] vkSj Vsd çsiA

vè;;u dk varj

bl vè;;u us rduhdh vkSj dkS'ky f'k{kk 
dh cnyrh çÑfr ij çdk'k Mkyk% ¶,d O;kid 
fo'ys"k.k¸ esa dbZ egRoiw.kZ 'kks/ varjky lkeus vk, 
gSaA igyk] fofHkUu {ks=kksa esa dkS'ky vkSj rduhdh 
f'k{kk ds egRo ij vf/d foLr`r vkSj xgu vè;;u 
dh deh gSA nwljk] rduhdh vkSj dkS'ky f'k{kk esa 
gks jgs cnykoksa ij cgqr de ys• gSaA rhljk] vPNh 
rduhdh f'k{kk rd igqap esa vlekurk ij vf/d 
'kks/ dh vko';drk gSA pkSFkk] 'kSf{kd ifj.kkeksa vkSj 
O;kolkf;d vko';drkvksa ds chp vlekurk ds ckjs 
esa O;kid fo'ys"k.k ugha fd;k x;k gSA ik¡poka] bl 
vlekurk dks de djus ds mik;ksa ij cgqr de 'kks/ 
gqvk gSA var esa] mHkjrh pqukSfr;ksa dk lkeuk djus 
vkSj voljksa dk ykHk mBkus ds fy, uhfr;ksa vkSj 
j.kuhfr;ksa ij vf/d foLr`r vè;;u dh vko';drk 
gSA Hkfo"; esa rduhdh vkSj dkS'ky f'k{kk ç.kkfy;ksa dks 
vf/d lekos'kh vkSj çHkkoh cukus ds fy, vuqlaèkku 
vko';d gSaA

dk;Zç.kkyh

bl o.kZukRed vè;;u] ^rduhdh vkSj dkS'ky 
f'k{kk dh cnyrh çÑfr% ,d O;kid fo'ys"k.k* esa 
f}rh;d MsVk dk mi;ksx fd;k x;k gSA vè;;u ds 
fy, MsVk fofHkUu 'kSf{kd fjiksVks±] ljdkjh nLrkostksa] 
vdknfed ys•ksa vkSj m|ksx ls lacaf/r çdk'kuksa 
ls fy;k x;k gSA MsVk laxzg esa vkWuykbu MsVkcsl] 
iqLrdky; lalk/u vkSj fMftVy vkdkZbOl dk mi;ksx 
fd;k x;k gSA rduhdh vkSj dkS'ky f'k{kk esa çeq• 
#>kuksa] pqukSfr;ksa vkSj voljksa dks le>us ds fy, 
çkIr lwpuk dks O;ofLFkr :i ls fo'ysf"kr fd;k 
x;k gSA blds vykok] fMftVyhdj.k] oSf'odhdj.k] 
vkWVkses'ku vkSj ubZ dkS'ky lsVksa dh ekax ds çHkkoksa dk 
fo'ys"k.k fd;k x;k gSA var esa] vk/qfud Je cktkj 
dh pqukSfr;ksa ds fy, yksxksa dks rS;kj djus ds fy, 
fodflr 'kSf{kd n`f"V;ksa] uhfr gLr{ksiksa vkSj m|ksx 
lg;ksxksa dk ewY;kadu fd;k x;k gSA

fo'o ds fofHkUu {ks=kksa esa rduhdh vkSj dkS'ky 
f'k{kk dk egRo

rduhdh vkSj dkS'ky f'k{kk dk egRoiw.kZ ;ksxnku 
fodkl dh Øfed çfØ;k esa fd;k tkrk gSA ;g u, 
eky vkSj lsokvksa dks cukus esa Hkh enn djrk gS] lkFk 
gh vkfFkZd fodkl vkSj lkekftd lejlrk ds fy, 
Hkh egRoiw.kZ gSA rduhdh vkSj dkS'ky f'k{kk ,d ,slk 
vH;kl gS tks yksxksa dks ubZ rduhdksa vkSj ç.kkfy;ksa dk 
Kku nsrk gS] tks mUgsa vius dfj;j esa liQy cukus esa 
enn djrk gSA ;g f'k{kk Hkh yksxksa dks viuh {kerkvksa 
dks c<+kus vkSj vius leqnk;ksa esa lfØ; ;ksxnku djus 
ds fy, volj nsrh gSA

rduhdh vkSj dkS'ky f'k{kk esa cnyko

gky ds n'kdksa esa dkS'ky f'k{kk esa cgqr dqN 
cny x;k gSA f'k{kk ds ekè;eksa dh fofo/rk vkSj 
O;kidrk Hkh rduhdh uokpkjksa vkSj fMftVy ;qx 
ds vkxeu ls c<+h gSA blds vykok] oSf'odhdj.k] 
vU;k; vkSj vifjfLFkfr vkSj vf/dkfjdrk dh ekax 
us f'k{kk esa dbZ ifjorZuksa dks tUe fn;k gSA blfy,] 
f'k{kdksa vkSj fo|kfFkZ;ksa dks ubZ rduhd] ;kstukvksa vkSj 
u, fopkjksa dk lkeF;Z cukuk gksxkA
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3- HkkSxksfyd vlekurk% f'k{kk ds midj.kksa 
vkSj lajpukvksa dh deh Hkh HkkSxksfyd vlekurk dks 
c<+krh gSA f'k{kk dh igq¡p esa dfBukb;k¡ gksrh gSa] 
tSls lalk/u dh lhek] xjhch vkSj vPNs i;kZoj.kh; 
vkSj vkfFkZd voljksa dh deh] ns'k Hkj esa vkSj xk¡oksa 
esaA blds ifj.kkeLo:i, fofHkUu {ks=kksa esa xq.koÙkkiw.kZ 
f'k{kk dh igq¡p esa vlekurk gksrh gS] ftlls yksxksa dks 
vf/d xq.koÙkkiw.kZ f'k{kk çkIr djus esa leL;k gksrh gSA

4- tkrh; vlekurk% tkrh; vlekurk] dkS'ky 
vkSj rduhdh f'k{kk ds vf/xzg.k esa Hkh egRoiw.kZ gksrh 
gSA dbZ ckj tkrh; leqnk;ksa dks f'k{kk ds midj.kksa 
vkSj lajpukvksa dh igq¡p esa leL;k,a gksrh gSa] tks mUgsa 
LFkkuh; Lrj ij mPp rduhdh vkSj dkS'ky f'k{kk ls 
oafpr dj nsrh gSaA

5- fyax vlekurk% fyax vlekurk Hkh f'k{kk 
esa vlekurk dks c<+kok nsrh gSA yM+fd;ksa dks vDlj 
vf/d voljksa ls oafpr fd;k tkrk gS D;ksafd mUgsa 
rduhdh vkSj dkS'ky f'k{kk dh igq¡p esa dfBukbZ gksrh 
gSA

6-	dkS'ky varj vkSj m|ksx dh vko';drkvksa 
vkSj 'kS{kf.kd ifj.kkeksa ds chp vlarqyu%

vk/qfud f'k{kk O;oLFkk esa dkS'ky varj vkSj 
O;kolkf;d vko';drkvksa vkSj 'kS{kf.kd ifj.kkeksa ds 
chp vlarqyu ,d egRoiw.kZ fo"k; gSA ;g vlarqyu 
m|ksx] lekt vkSj f'k{kk ç.kkyh ds f=kdks.k ij fofHkUu 
Lrjksa ij çHkko Mkyrk gSA bl vlarqyu dks nwj djus ds 
fy, igys gesa blds dkj.kksa dks le>uk gksxk vkSj fiQj 
mUgsa nwj djus ds mik;ksa vkSj uhfr;ksa dks •kstuk gksxkA

dkS'ky varj vkSj m|ksx dh vko';drkvksa ds 
chp ds vlarqyu ds eq[; dkj.kksa esa fuEufyf•r 
'kkfey gks ldrs gSa%

1- rduhdh çxfr vkSj mRikndrk ds Lrj 
esa vlarqyu% rduhdh çxfr ds lkFk&lkFk m|ksxksa 
esa mRikndrk esa o`f¼ gksrh gS] ftlls dkS'ky varj 
iSnk gksrk gSA ;g {kerk mRikndrk vkSj mRikndrk esa 
vlarqyu dks de dj ldrh gSA

2- 'kS{kf.kd ç.kkyh esa folaxfr;k¡% f'k{kk 
ç.kkyh vDlj m|ksx dh vko';drkvksa ls la?k"kZ djrh 
gS] ftlls 'kS{kf.kd ifj.kke vlarqfyr gksrs gSaA dqN 
fo|kFkhZ m|ksx esa liQyrk çkIr djus ds fy, rS;kj 

'kks/ dk mís'; vkSj nk;jk

rduhdh vkSj dkS'ky f'k{kk ds fofHkUu igyqvksa 
dks le>uk] muds çHkkoksa dk fo'ys"k.k djuk vkSj 
muds laHkkfor lek/kuksa dks ns•uk bl 'kks/ dk 
eq[; mís'; gSA ge fofHkUu {ks=kksa esa rduhdh vkSj 
dkS'ky f'k{kk dk egRo le>saxs vkSj bldk fo'oO;kih 
cnykoksa ij çfrlkn dSls gksrk gS] ;g crkus dk iz;kl 
djsaxsA ge bl f'k{kk O;oLFkk dh pqukSfr;ksa vkSj muds 
lekèkku ds fy, D;k djuk pkfg,] crk,axsA

xq.koÙkk okyh rduhdh f'k{kk rd  
igq¡p esa vlekurk

fLFkj vkSj leFkZ lekt dk fuekZ.k xq.koÙkk okyh 
rduhdh vkSj dkS'ky f'k{kk ls gksrk gSA blds ckotwn 
vf/dka'k yksx bl vlekurk ds nk;js esa ugha gSa] 
fo'ks"k :i ls mu LFkkuksa esa tgk¡ f'k{kk ds lk/uksa vkSj 
lajpukvksa dh deh gSA f'k{kk ds vf/xzg.k esa vkSj 
blds çHkko esa 'kkfey gksus okys dbZ dkj.kksa ls ;g 
vlekurk mRiUu gksrh gSA bl vf/xzg.k dks vf/d 
le>us ds fy,, gesa bl vlekurk ds dqN çeq• 
dkj.kksa ij fopkj djuk pkfg,A

1- vkfFkZd vlekurk% rduhdh vkSj dkS'ky 
f'k{kk esa vlekurk dk vkfFkZd i{k ,d çeq• dkj.k 
gSA Ldwyksa vkSj dkWystksa esa vf/xzg.k ds vf/dka'k 
midj.k] ;kstuk,a vkSj lajpuk,a gSa] tks lkekftd 
vFkZO;oLFkk esa vlekurk dks c<+k ldrs gSaA foiUu 
ifjokjksa ds cPpksa dks vDlj vkfFkZd ladVksa dk lkeuk 
djuk iM+rk gSA blfy, mPp xq.koÙkk okyh f'k{kk 
dh igq¡p esa leL;k gksrh gSA blds foijhr] vehj 
vkSj lkekftd :i ls çfrf"Br ifjokjksa ds cPpksa dks 
vf/d volj feyrs gSa] ftlls mudh f'k{kk csgrj 
gksrh gSA

2- lkekftd vlekurk% rduhdh vkSj dkS'ky 
f'k{kk ds vf/xzg.k esa vlekurk dks Hkh lkekftd 
dkjdksa us çHkkfor fd;k gSA f'k{kk ds vf/xzg.k esa dbZ 
tkfr;ksa vkSj leqnk;ksa esa vlekurk gSA vuqlwfpr tkfr] 
vR;ar fiNM+k oxZ vkSj vkfnoklh leqnk;ksa ds chp 
'kSf{kd lekurk dh deh blds vykok] dqN lkekftd 
ekU;rkvksa vkSj laLÑfr;ksa dk ifj.kke gks ldrk gS fd 
yM+fd;ksa dks rduhdh vkSj dkS'ky f'k{kk ds {ks=k esa 
igq¡p esa deh gksrh gSA
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usgk [kqjkuk] eqLdku ftany ,oa xksiky Ñ".k] ^^rduhdh vkSj dkS'ky f'k{kk dh cnyrh çÑfr % ,d O;kid fo'ys"k.k **

ugha gSa D;ksafd 'kS{kf.kd ç.kkyh esa fofHkUu ;kstukvksa 
vkSj ikBÔØeksa ds chp vlarqyu gSA

3- m|ksx esa rduhdh ifj.kke% fofHkUu m|ksxksa 
esa rduhdh Kku vkSj vuqHko dh vko';drk gksrh gS] 
ftlesa 'kS{kf.kd ç.kkyh viw.kZ gSA blds ifj.kkeLo:i 
'kS{kf.kd ifj.kkeksa esa vlarqyu vkSj m|ksx esa dkS'ky 
foHkktu gksrk gSA

4- ukSdjh cktkj dh ekax% m|ksx esa rduhdh 
Kku dh ekax ds lkFk vDlj f'k{k.k ç.kkyh dh deh 
gksrh gS] tks 'kS{kf.kd ifj.kkeksa esa vlarqyu iSnk dj 
ldrh gSA

blfy, gesa bl vlarqyu dks de djus vkSj 
m|ksxksa dh vko';drkvksa dks iwjk djus esa enn djus 
ds fy, dbZ mik;ksa dh vko';drk gSA

1- f'k{kk ç.kkyh esa lq/kj% 'kSf{kd ç.kkyh dks 
m|ksx dh vko';drkvksa ds vuqlkj viMsV fd;k tkuk 
pkfg, rkfd Nk=kksa dks m|ksx esa liQyrk çkIr djus ds 
fy, vko';d dkS'kyksa dks fl•k;k tk ldsA

2- m|ksx&'kSf{kd lk>snkjh% f'k{kk laLFkkuksa vkSj 
m|ksxksa ds lkFk feydj dkS'ky varj dks de djus ds 
fy, m|ksx&'kSf{kd lk>snkjh dks c<+kok nsuk pkfg,A

3- ikBÔØe vuqdwyu% ikBÔØeksa dks m|ksx dh 
vko';drkvksa ds vuq:i cuk;k tkuk pkfg, rkfd 
fo|kfFkZ;ksa dks jkstxkjkUeq[kh cuk;k tk ldsA

4- dkS'ky fodkl çksxzke% ukStokuksa dks vf/d 
ls vf/d dkS'ky fodflr djus esa enn djus okys 
dkS'ky fodkl çksxzkeksa dks 'kq: djuk pkfg,A ;s çksxzke 
m|ksxksa ds fy, vko';d gksus pkfg,A

5- la'kksf/r dfj;j dkmalfyax% Nk=kksa dks muds 
dkS'kyksa vkSj m|ksx dh vko';drkvksa ds vuqlkj 
dfj;j dh xkbMsal vkSj dkmalfyax çnku dh tkuh 
pkfg,A

ge bu mik;ksa ls Nk=kksa dks m|ksx esa liQyrk çkIr 
djus ds fy, csgrj rjhds fl•k ldrs gSa vkSj dkS'ky 
varj vkSj m|ksx dh vko';drkvksa ds chp vlarqyu 
dks de dj ldrs gSaA

7. mHkjrh pqukSfr;ksa dk lkeuk djus vkSj voljksa 
dk ykHk mBkus ds fy, j.kuhfr;k¡

fofHkUu uhfr;ksa vkSj j.kuhfr;ksa dh vko';drk gS 
D;ksafd rduhdh vkSj dkS'ky f'k{kk {ks=k fujarj cny 

jgk gSA ;g uhfr;k¡ vkSj j.kuhfr;k¡ fofHkUu usr`Ro Lrjksa 
ij pqukSfr;ksa dk lkeuk djus vkSj voljksa dk ykHk 
mBkus esa egRoiw.kZ gSaA rduhdh vkSj dkS'ky f'k{kk ds 
cnyrs ifjn`'; esa usr`Ro djus ds fy, fuEufyf•r 
j.kuhfr;k¡ f'k{kdksa] uhfr fuekZrkvksa vkSj fgr/kjdksa ds 
fy, mi;qDr gks ldrh gSaA

mRÑ"Vrk dh çksRlkguk djsa

& 'kSf{kd laLFkkuksa dks mRÑ"Vrk dh vksj c<+kus ds 
fy, uhfr fuekZrkvksa dks çksRlkfgr fd;k tkuk pkfg,A

&mUgsa mRÑ"Vrk ds fy, u, vkSj fof'k"V ikBÔØe 
cukus ds fy, çksRlkfgr djuk pkfg,] tks Nk=kksa dh 
O;kolkf;d vkSj rduhdh {kerkvksa esa lq/kj djsaxsA

f'k{kk ç.kkyh dk v|ru 

& f'k{kk ç.kkyh ds uohuhdj.k ds fy, uohu 
'kSf{kd n`f"Vdks.kksa dk çksRlkgu fd;k tkuk pkfg,A

& f'k{kdksa dks vf}rh; vkSj çsj.kknk;d vuqHko 
nsus ds fy, uokpkjh f'k{kk rduhdksa dk mi;ksx djus 
ds fy, çf'kf{kr djuk pkfg,A

O;kolkf;d laca/ksa dks etcwr djsa

& 'kS{kf.kd laLFkkuksa vkSj m|ksxksa ds chp xgjh 
laca/ vkSj lk>snkjh gksuh pkfg,A

& m|ksx ds fuekZrkvksa dks f'k{k.k laLFkkuksa esa 
vf/d mRiknd vkSj çksRlkgd Hkwfedk fuHkkus ds fy, 
çksRlkfgr fd;k tkuk pkfg,A

fofo/rk dk leFkZu djsa

& uhfr fuekZrkvksa dks mRÑ"V fofo/rk dk leFkZu 
djus ds fy, çksRlkfgr fd;k tkuk pkfg,] ftlls 
fo|kfFkZ;ksa dks fofo/ volj feysaA

rduhdh vkSj dkS'ky f'k{kk dks çksRlkgu

& ljdkjksa vkSj xSj&ljdkjh laLFkkvksa dks rduhdh 
vkSj dkS'ky f'k{kk dks c<+kok nsus ds fy, vf/d /u 
vkSj lg;ksx feyuk pkfg,A

& f'k{kk çnkudrkZvksa dks vf/d mRÑ"Vrk dh 
fn'kk esa çsfjr djuk pkfg, vkSj mUgsa rduhdh vkSj 
dkS'ky f'k{kk dks çksRlkgu nsuk pkfg,A
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mRiknd vkSj lkekftd usr`Ro

& f'k{kdksa] 'kS{kf.kd usrkvksa vkSj m|fe;ksa ds 
usrkvksa dks lg;ksx nsuk pkfg,A

& ;g lg;ksx lqfuf'pr djsxk fd f'k{kk ç.kkyh 
vkSj m|ksx ,d nwljs dh vko';drkvksa dks le>rs gSa 
vkSj Nk=kksa dks mfpr dkS'kyksa ls ySl djrs gSaA

vuqla/ku vkSj uokpkj

& u, vkSj mRÑ"Vrk ds fy, uokpkj vkSj •kst 
dks çksRlkfgr djuk pkfg,A

rduhdh vkSj dkS'ky f'k{kk ds cnyrs ifjn`'; 
esa bu j.kuhfr;ksa dk ikyu djds uhfr fuekZrk] f'k{kd 
vkSj fgr/kjd laxBu usr`Ro dj ldrs gSaA os pqukSfr;ksa 
dk lkeuk djds voljksa dk ykHk mBk ldrs gSaA 
blls rduhdh vkSj dkS'ky f'k{kk dk ,d etcwr 
vkSj ldkjkRed ra=k cuk;k tk ldrk gS tks Nk=kksa esa 
m|ksx dh vko';drkvksa ds fy, lgh dkS'ky rS;kj 
dj ldrk gSA

8. 21oha lnh esa rduhdh f'k{kk dh egRo& 
iw.kZrk dks lqfuf'pr djus ds fy,] 'kks/ vkSj 
lg;ksx dk vkxzg%

21oha lnh esa rduhdh f'k{kk dh egRoiw.kZrk dks 
lqfuf'pr djus ds fy, 'kks/ vkSj lg;ksx dh t:jr 
gSA rduhdh f'k{kk vkt vkSj Hkfo"; ds dk;Z{ks=kksa esa 
;ksxnku nsus ds fy, Hkh egRoiw.kZ gSA ge uohure 
rduhdh çxfr dk irk yxk ldrs gSa vkSj bls f'k{kk 
ç.kkyh esa 'kkfey dj ldrs gSa] rkfd fo|kFkhZ uohure 
dkS'kyksa vkSj çfrLi/hZ rduhdksa ls ifjfpr gks ldsa- 
;g dke 'kks/ ls fd;k tk ldrk gSA

ge 'kSf{kd laLFkkuksa] m|ksxksa vkSj ljdkjksa ds chp 
lg;ksx vkSj lk>snkjh cuk ldrs gSa] tks rduhdh f'k{kk 
dks v|frr vkSj mRÑ"V cukus esa enn djsxkA ge Hkh 
feydj Nk=kksa dks mPp Lrj dk O;kolkf;d vuqHko 
vkSj çf'k{k.k çnku dj ldrs gSa] tks mUgsa O;olk; esa 
liQyrk ds fy, rS;kj djsxkA

bl çdkj] 'kks/ vkSj lg;ksx ds ekè;e ls ge 
lqfuf'pr dj ldrs gSa fd rduhdh f'k{kk ç.kkyh 
le; ds lkFk LFkk;h vkSj l'kDr gksrh jgsxh vkSj Nk=kksa 
dks vk/qfud vkSj çkS|ksfxdh ;qDr dkS'kyksa ls ySl djus 
esa l{ke cuk,xhA

vuqla/ku dk fu"d"kZ

rduhdh vkSj dkS'ky f'k{kk esa gks jgs cnyko 
dk fo'ys"k.k bl vuqla/ku dk y{; Fkk] ftlesa dbZ 
uhfr;ksa vkSj j.kuhfr;ksa dk egRoiw.kZ ;ksxnku gSA ;g 
vè;;u crkrk gS fd rkfd fo|kfFkZ;ksa dks lgh dkS'ky 
vkSj vuqHko fey lds] f'k{kk ç.kkfy;ksa vkSj m|ksxksa 
ds chp xgjk laca/ gksuk pkfg,A ge f'k{kk ç.kkfy;ksa 
dks m|ksx dh vko';drkvksa ds vuqlkj cny ldrs 
gSa vkSj Nk=kksa dks lgh rduhdh vkSj dkS'ky çnku dj 
ldrs gSaA ,slk djus ds fy, uhfr;ksa vkSj j.kuhfr;ksa 
dk ikyu djsaA 

f'k{kk ç.kkfy;ksa dks mRÑ"Vrk dh fn'kk esa çsfjr 
djus ds fy,] uhfr fuekZrkvksa dks u, vkSj fof'k"V 
ikBÔØe cukus ds fy, çksRlkfgr fd;k tkuk pkfg,A 
Nk=kksa esa bu ikBÔØeksa ls mPpLrjh; O;kolkf;d vkSj 
rduhdh {kerkvksa dk fodkl gksxkA blds vykok] 
f'k{kdksa dks uokpkjh f'k{kk rduhdksa dk mi;ksx 
djus ds fy, çf'k{k.k feyuk pkfg, rkfd os vius 
fo|kfFkZ;ksa dks çsj.kknk;d vuqHko ns ldsaA

f'k{kk ç.kkfy;ksa dks v|frr djus ds fy, 
uohure rduhdksa vkSj 'kSf{kd fopkjksa ls Hkjiwj cukus 
dks çksRlkfgr fd;k tkuk pkfg,A ;g lko/kuhiwoZd 
cuk, x, vkSj lefFkZr ç.kkfy;ksa ds ekè;e ls gks 
ldrk gS] tks fo|kfFkZ;ksa dks uohure rduhdh Kku 
vkSj dkS'ky çnku djrs gSaA 

f'k{kk laLFkkuksa vkSj m|ksxksa ds chp xgjs laca/ 
vkSj lg;ksx dks etcwr djus ds fy, m|ksxksa dks 
f'k{k.k laLFkkuksa esa vf/d lg;ksxh Hkwfedk fuHkkuh 
pkfg,A blls Nk=kksa dks ukSdjh feyus esa enn fey 
ldrh gS vkSj m|ksx esa vko';d rduhdh vkSj dkS'ky 
fey ldrs gSaA

fofo/rk dk leFkZu djus ds fy,] uhfr fuekZrkvksa 
dks f'k{k.k laLFkkuksa dks m|ksx esa vf/d mRiknd vkSj 
çksRlkgd Hkwfedk esa 'kkfey djus ds fy, çksRlkfgr 
djuk pkfg,A blls f'k{kk ç.kkfy;ksa dks m|ksx dh 
okLrfodrkvksa dk vf/d Kku fey ldrk gS vkSj 
Nk=kksa dks m|ksx esa liQyrk çkIr djus ds fy, rS;kj 
fd;k tk ldrk gSA 

lkekftd usr`Ro vkSj mRikndksa dh enn ls 
ge lqfuf'pr dj ldrs gSa fd f'k{kk ç.kkyh vkSj 
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usgk [kqjkuk] eqLdku ftany ,oa xksiky Ñ".k] ^^rduhdh vkSj dkS'ky f'k{kk dh cnyrh çÑfr % ,d O;kid fo'ys"k.k **

m|ksx ,d&nwljs dh vko';drkvksa dks le>rs gSa vkSj 
fo|kfFkZ;ksa dks mfpr dkS'kyksa ls ySl djrs gSaA blls ,d 
etcwr vkSj ldkjkRed rduhdh vkSj dkS'ky f'k{kk 
ç.kkyh fodflr dh tk ldrh gS tks fo|kfFkZ;ksa dks 
m|ksx dh vko';drkvksa ds fy, vko';d dkS'kyksa ls 
rS;kj dj ldrh gSA 

lexzr% ;g vuqla/ku ubZ fn'kk vkSj mPpre Lrj 
dh mRÑ"Vrk dh vksj çsfjr djrk gS] ftlesa f'k{kk 
laLFkku vkSj m|ksx feydj lg;ksx dj ldrs gSa vkSj 
fo|kfFkZ;ksa dks mRÑ"Vrk vkSj liQyrk dh vksj ys tk 
ldrs gSaA
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lkjka'k

f'k{kk esa vkHkklh okLrfodrk] laof/Zr okLrfodrk] fefJr okLrfodrk vkSj foLrkfjr okLrfodrk tSls 
O;kid çkS|ksfxfd;ksa ds vkxeu us f'k{k.k çnku djus ds rjhds esa Økafr yk nh gSA fo|kfFkZ;ksa vkSj is'ksojksa dks 
okLrfod vkSj O;ogkfjd lh•us ds vuqHkoksa ls çf'kf{kr djuk furkar vko';d gS] tks okLrfod nqfu;k dh 
ifjfLFkfr;ksa esa tfVyrkvksa vkSj pqukSfr;ksa dk eqdkcyk djus esa egRoiw.kZ gSaA bl 'kks/ i=k esa beflZo çkS|ksfxfd;ksa 
ds fodkl] #>ku vkSj iSVuZ dh tfVyrkvksa dks le>us ds fy, Ldksil MsVk dk mi;ksx djds xzaFk lwph 
fo'ys"k.k dk mi;ksx fd;k x;k gSA f'k{kk esa xgu çkS|ksfxfd;ksa vkSj muds esy ls u, rjhds vkSj #>ku iSnk 
gks jgs gSa] tks fofHkUu {ks=kksa esa f'k{kkfFkZ;ksa] is'ksojksa] çf'k{kqvksa vkSj Nk=kksa dks vkthou lh•us dk vuqHko nsus esa 
egRoiw.kZ midj.k cu jgs gSaA ;g f'k{kdksa dks okLrfod thou dh tfVyrkvksa ls fuiVus ds fy, vko';d 
dkS'ky çnku djrk gSA vè;;u esa 310 'kks/ ys•ksa ds MsVklsV vkSj xzaFk lwph fo'ys"k.k dh enn ls O;ofLFkr 
ys•ksa dh leh{kk dh xbZ gSA blds ckn] ys•ksa esa ns•s x, mHkjrs #>kuksa] çpfyr eq[; 'kCnksa vkSj Fkhe ds 
vk/kj ij fopkj çLrqr fd, x, gSaA ;g 'kks/ fofHkUu ns'kksa esa beflZo VsDuksykWth esa lg;ksx vkSj vuqla/ku ds 
gkWVLikWV çnku djrk gSA xgu çkS|ksfxfd;ksa dk euksje fp=k.k djus ds vykok] vuqla/ku xgu çkS|ksfxfd;ksa ds 
laHkkfor #>kuksa vkSj mi;ksxksa dk irk yxkus ds fy, xgu •kst djrk gSA blds vykok] vuqla/ku fo|kfFkZ;ksa] 
'kks/drkZvksa] f'k{kdksa] uhfr fuekZrkvksa vkSj fofHkUu {ks=kksa esa xq.kkRed ifj.kkeksa dks c<+kok nsus ds fy, lalk/uksa 
dk lcls vPNk forj.k djus ds ckjs esa O;kogkfjd Kku Hkh çnku djrk gSA

Abstract
In the evolution of education advent of immersive technologies in the form of virtual reality, 

(VR), augmented reality (AR), mixed reality (MR), and extended reality (XR) have revolutionized the 
manner of imparting education and training to students and professionals with realistic and interactive 
learning experiences that are crucial in countering the inherent complexities and challenges of real 
world situations. In order to delve into the intricacies of the growth, trends and patterns of immersive 
technologies in a comprehensive manner paper utilizes Bibliometric analyses using Scopus data 
with the help of VOS Viewer. The amalgamation of immersive technologies and education has led 
to evolving novel trends and manners, which are emerging as pivotal tools in rendering dynamic and 
lifelike learning eñperiences to students, professionals, trainees, and learners in varied fields. It equips 
learners with necessary skills to navigate through the complexities of the concerned real life situations. 
Study takes into account a dataset of 310 research articles and carries systematic literature review 
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;ksxsUnz dkSf'kd ,oa j.k/hj flag jkBkSM+] ̂^VhohbZVh (rduhdh O;kolkf;d f'k{kk ,oa çf'k{k.k) dks cnyus esa beflZo VsDuksykWth ds mi;ksx dks le>us ds fy, ,d vè;;u  **

ifjp;

rduhdh O;kolkf;d f'k{kk vkSj çf'k{k.k 
(VhohbZVh) O;fDr;ksa  dks fofHkUu m|ksxksa esa jkstxkj ds fy, 
vko';d O;kogkfjd dkS'ky vkSj Kku ls ySl djus esa  
egRoiw.kZ Hkwfedk fuHkkrs gSaA[1-7] tSls&tSls oSf'od 
vFkZO;oLFkk fodflr gks jgh gS vkSj fo'ks"k dkS'ky 
dh ekax c<+ jgh gS] VhohbZVh dks c<+kus ds fy, 
uohu n`f"Vdks.k dh vko';drk vf/d Li"V gks xbZ 
gSA[1-8] opZqvy fj;fyVh (ohvkj)] vkWxesaVsM fj;fyVh 
(,vkj)] vkSj feDLM fj;fyVh (,evkj) tSlh beflZo 
çkS|ksfxfd;k¡ ikjaifjd 'kSf{kd i¼fr;ksa esa Økafr ykus 
dh {kerk ds lkFk ifjorZudkjh midj.k ds :i 
esa mHkjh gSaA[6, 34, 37, 38] ;s çkS|ksfxfd;k¡ ,d baVjSfDVo] 
vkd"kZd vkSj ;FkkFkZoknh okrkoj.k cuk ldrh gSa] 
ftlls lh•us dk vuqHko cgqr vf/d lqyHk] 
dq'ky vkSj çHkkoh gks ldrk gSA VhohbZVh esa beflZo 
çkS|ksfxfd;ksa dk ,dhdj.k cgqr vPNk gSA[8] os f'k{kdksa 
dks dkS'ky dk vH;kl djus dk volj nsrs gSa] ftlls 
okLrfod thou esa O;kogkfjd çf'k{k.k ls tqM+s •rjs 
de gksrs gSaA lkFk gh] ;s çkS|ksfxfd;k¡ tfVy ifjn`';ksa 
dk vuqdj.k dj ldrh gSa ftUgsa ikjaifjd d{kk lsfVaXl 
esa nksgjkuk eqf'dy gS_ blls rduhdh vo/kj.kkvksa 
dks le>us vkSj le>kus esa lqèkkj gksrk gSA[1, 5, 7, 8, 14-17] 
blds vykok] beflZo çkS|ksfxfd;ka O;kolkf;d fo"k;ksa 
dh xgjh le> dks c<+k ldrh gSa] D;ksafd os lS¼kafrd 
Kku vkSj O;kogkfjd vuqç;ksx ds chp dh •kbZ dks 
ikV ldrh gSaA[6]

;g vè;;u 2005 ls 2022 rd 18 o"kks± ds fy, 

with the help of Bibliometric analysis. Subsequently, insights have been presented based on prevailing 
keywords] themes] and the evolving trends witnessed in articles. It also provides for collaborative 
efforts and research hotspots in immersive technology across different nations. Exploration offers a 
panoramic view of immersive technologies and delves deeper to render conceptual and intellectual 
insights for unveiling prospective trends and usages. Furthermore, the research furnishes actionable 
insights for learners, researchers, educators, and policymakers to attain optimum allocation of resources 
for fostering qualitative outcomes in different fields. 
eq[; 'kCn% beflZo VsDuksykWth] opZqvy fj;fyVh] (ohvkj)] vkWxesaVsM fj;fyVh (,vkj)] feDLM fj;fyVh 
(,evkj)] ,DlVsaMsM fj;fyVh (,Dlvkj)] VhohbZVh] fcfCy;ksesfVªd] flLVeSfVd fyVjspj fjO;w (,l,yvkj)A
Key Words: Immersive Technologies, Virtual Reality, (VR), Augmented Reality (AR), Mixed Reality 
(MR), Extended Reality (XR), TVET, Bibliometric, Systematic Literature Review (SLR). 

VhohbZVh dks cnyus esa çkS|ksfxdh ds O;kid mi;ksx dk 
irk yxkrk gSA bl vè;;u dk mís'; f'k{k.k i¼fr;ksa] 
Nk=k tqM+ko] dkS'ky vf/xzg.k vkSj lexz 'kSf{kd  
ifj.kkeksa ij blds çHkko dk fo'ys"k.k djuk gSA ;g 
tkudj fd VhohbZVh dk;ZØeksa esa bu rduhdksa dks dSls 
'kkfey fd;k tk ldrk gS] f'k{kd vkSj uhfr fuekZrk 
O;kolkf;d çf'k{k.k dks c<+kok nsus vkSj Nk=kksa dks vk/
qfud dk;Zcy dh ekaxksa ds fy, csgrj <ax ls rS;kj djus 
ds fy, ;kstuk,a cuk ldrs gSaA vè;;u us VhohbZVh 
esa beflZo çkS|ksfxfd;ksa vkSj fefJr f'k{k.k ds ekStwnk 
dk;kZUo;u ds fy, pqus x, fofHkUu le;&lhekvksa esa 
vkus okys fofHkUu vè;;uksa dh i¼fr;ksa vkSj ifj.kkeksa 
dh tkap dh gS] tks bl uohu 'kSf{kd n`f"Vdks.k ds 
fy, lokZsÙke çFkkvksa] pqukSfr;ksa vkSj Hkfo"; dh fn'kkvksa 
esa varnZ`f"V çnku djrs gSaA

fuEufyf•r vuqHkkxksa esa] ge f'k{kk esa beflZo 
VsDuksykWth dh lS¼kafrd uhao ij ppkZ djrs gSa] 
VhohbZVh vkSj vU; ikBÔØeksa esa blds mi;ksx ij 
çklafxd lkfgR; dh leh{kk djrs gSa] vkSj vuqHkotU;  
vuqla/ku ls fu"d"kZ fudkyrs gSaA ;g vè;;u] 
O;kolkf;d çf'k{k.k ds Hkfo"; dks vkdkj nsus esa 
xgu vuqHkoksa dh ifjorZudkjh {kerk dks mtkxj djrs 
gq, Kku ds c<+rs lewg esa ;ksxnku djuk pkgrk gSA

mi;ZqDr leh{kk dks ns•rs gq,] bl vè;;u dk 
mís'; fuEufyf•r 'kks/ ç'uksa dks gy djuk gS%

RQ1: beflZo VsDuksykWth vkSj VhohbZVh vuqla/ku 
dh çxfr esa vxz.kh ;ksxnkudrkZ dkSu gSa\

RQ2: beflZo VsDuksykWth vkSj VhohbZVh ls lacaf/r 
'kks/ esa fdruh çxfr gqbZ gS\
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RQ3: beflZo VsDuksykWth vkSj VhohbZVh ds fy, 
fo}kuksa vkSj vH;kldrkZvksa ds fy, vuqla/ku ,tsaMk 
D;k gks ldrk gS\

VhohbZVh D;k gS\

rduhdh O;kolkf;d f'k{kk vkSj çf'k{k.k 
(VhohbZVh) ,d 'kSf{kd ekunaM gS tks O;fDr;ksa dks 
fofHkUu m|ksxksa esa fof'k"V dk;Z djus ds fy, vko';d 
O;kogkfjd dkS'ky] Kku vkSj n{krkvksa ls ySl djus ij 
dsafær gSA[3-8, 29] VhohbZVh vDlj lS¼kafrd Kku ij tksj 
nsrk gS] ysfdu O;kogkfjd f'k{kk dks çkFkfedrk nsrk 
gSA[5, 8, 38] f'k{kk dk ;g :i ,d dq'ky dk;Zcy ds 
fodkl ds fy, vko';d gS tks Je cktkj dh mHkjrh 
ekaxksa dks iwjk dj ldsA[3-5, 8, 9, 12, 17] 

VhohbZVh esa rduhdh f'k{kk] O;kolkf;d çf'k{k.k] 
çf'k{k.k dk;ZØe vkSj dkS'ky fodkl igy ds vU; 
:i 'kkfey gSaA[6, 33] ;s dk;ZØe f'k{kkfFkZ;ksa dks lwpuk 
çkS|ksfxdh] LokLF; ns•Hkky] Ñf"k] lsokvksa] fofuekZ.k 
vkSj fuekZ.k tSls {ks=kksa esa dke djus ds fy, rS;kj 
djus ds fy, cuk, x, gSaA[9] fofHkUu ns'kksa esa VhohbZVh 
dk;ZØeksa dh lajpuk vyx&vyx gksrh gS] ysfdu 
os vDlj vkSipkfjd vkSj vukSipkfjd nksuksa f'k{kk 
ç.kkfy;ksa dk mi;ksx djrs gSaA vkSipkfjd VhohbZVh 
vke rkSj ij rduhdh Ldwyksa] O;kolkf;d dkWystksa 
vkSj lkeqnkf;d dkWystksa tSls laLFkkuksa ds ekè;e ls 
is'k fd;k tkrk gS] tks ekU;rk çkIr ;ksX;rk vkSj çek.k 
i=k çnku djrs gSaA[2-8] nwljh vksj] vukSipkfjd VhohbZVh 
esa ukSdjh ij çf'k{k.k] leqnk;&vk/kfjr dk;ZØe 
vkSj fof'k"V dkS'ky dks mUur djus ds mís'; ls 
vYidkfyd ikBÔØe 'kkfey gks ldrs gSaA[9] VhohbZVh 
esa ikBÔØe vDlj m|ksx Hkkxhnkjksa ds fudV lg;ksx 
ls fodflr fd;k tkrk gS rkfd ;g lqfuf'pr fd;k 
tk lds fd çf'k{k.k çklafxd gS vkSj orZeku m|ksx 
ekudksa vkSj rduhdh çxfr ds lkFk lajsf•r gSA[19, 25, 29] 

VhohbZVh Lukrdksa dh jkstxkj dh {kerk c<+krk gS] 
D;ksafd ;g m|ksx tqM+ko ls baVuZf'ki] çf'k{kqrk vkSj 
vU; dk;Z&vk/kfjr lh•us ds voljksa dks çnku djrk 
gSA VhohbZVh Je cktkj esa dkS'ky folaxfr;ksa dks gy 
djds vkSj vkthou lh•us dks c<+kok nsdj vkfFkZd 
fodkl esa egRoiw.kZ Hkwfedk fuHkkrk gSA[3, 4, 7] ;g lkekftd 
lekos'ku dk leFkZu djrk gS] efgykvksa] ;qokvksa vkSj 

oafpr i`"BHkwfe ds yksxksa dks jkstxkj lqjf{kr djus 
vkSj egRoiw.kZ dkS'ky gkfly djus ds volj nsrk 
gSA VhohbZVh Hkh fofHkUu m|ksxksa esa fVdkÅ çFkkvksa vkSj 
gfjr dkS'ky dks c<+kok nsdj lrr fodkl esa ;ksxnku 
nsrk gSA[1, 2, 5, 6, 8] rduhdh çxfr ds lkFk nqfu;k Hkj 
dh vFkZO;oLFkk,a cny jgh gSa] blfy, VhohbZVh dk 
egRo de ugha djuk pkfg,A VhohbZVh O;fDrxr vkSj 
O;kolkf;d fodkl] vkfFkZd fLFkjrk vkSj lkekftd 
çxfr ds fy, ,d egRoiw.kZ lk/u gS] tks f'k{kk vkSj 
jkstxkj ds chp varj dks de djrk gSA[1, 6, 8, 19, 29] 

beflZo VsDuksykWth vkSj VhohbZVh lanHkZ

vkHkklh okLrfodrk (ohvkj)] laof/Zr 
okLrfodrk (,vkj)] fefJr okLrfodrk (,evkj)] 
vkSj fefJr f'k{kk (ch,y) dks 'kkfey djus okyh 
beflZo rduhd 'kSf{kd ifjn`'; esa ,d egRoiw.kZ 
çxfr dk çfrfuf/Ro djrh gS] fo'ks"k :i ls rduhdh 
O;kolkf;d f'k{kk vkSj çf'k{k.k (VhohbZVh) ds lanHkZ 
esaA[1-9, 13-16] ;s çkS|ksfxfd;k¡ okLrfod nqfu;k ds n`';ksa 
dks cgqr gh thoar vkSj vkdf"kZr okrkoj.k esa nksgjkrh 
gSa] blls f'k{kdksa dks fu;af=kr] tksf•e&eqDr ifjfLFkfr;ksa 
esa vH;kl djus vkSj vius dkS'ky dks fodflr djus 
dk volj feyrk gSA[1-7] xgu çkS|ksfxfd;ka lS¼kafrd 
Kku vkSj O;kogkfjd fu"iknu ds chp dh •kbZ dks 
ikVrh gSa] D;ksafd VhohbZVh esa O;kogkfjd vuqHko vkSj 
O;kogkfjd vuqç;ksx lokZsifj gSaA mnkgj.k ds fy,] VR 
tfVy vkS|ksfxd çfØ;kvksa ;k •rjukd dk;Z okrkoj.k 
dk vuqdj.k dj ldrk gS] ftlls Nk=kksa dks okLrfod 
thou esa gksus okys •rjksa ls ifjfpr gksus vkSj dkS'ky 
fodflr djus dh vuqefr feyrh gSA[1-6, 13-17] ,vkj 
LokLF; ns•Hkky ;k vkWVkseksfVo ejEer tSls {ks=kksa esa 
lh•us ds vuqHkoksa dks c<+k ldrk gS] tgka tfVy 
fooj.kksa dks le>uk egRoiw.kZ gS] HkkSfrd oLrqvksa ij 
fMftVy tkudkjh dks vksojySi dj ldrk gSA[2-8]  
,evkj HkkSfrd vkSj vkHkklh rRoksa dks fefJr djrk 
gS] vkSj vf/d ,dhÑr f'k{k.k vuqHko çnku djrk gS 
tks okLrfod nqfu;k dh ckrphr dks çfrfcafcr djrk 
gSA VhohbZVh esa beflZo çkS|ksfxfd;ksa dks viukuk dbZ 
dkjdksa ls çsfjr gSA[1-7]

igys] ;s çkS|ksfxfd;k¡ eYVhekWMy lkexzh forj.k 
ds ekè;e ls n`';] Jo.k vkSj xfrt f'k{kkfFkZ;ksa dks 
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leh{kk,¡[32]] gkbfczM leh{kk,¡[20]] esVk&fo'ys"k.kkRed 
leh{kk,¡[47]] rduhdh&okf.kfT;d lkfgR; leh{kk,¡[35, 

52] vkSj VsDLV ekbfuax dk mi;ksx djds lkfgR; 
leh{kk[36] 'kkfey gSaA

blds vykok] xzaFklwph fo'ys"k.k] xsiQh] ysfDleUlj] 
ohvks,lO;wvj vkSj Ldksil vkSj lkbal osc tSls oSKkfud 
MsVkcsl tSls midj.kksa dk mi;ksx djds 'kks/drkZvksa dks 
,d fof'k"V 'kks/ Mksesu dh xgjh le> gkfly djus 
esa l{ke cukrk gSA[2, 18] bl vè;;u esa geus ,d VsDLV 
ekbfuax ǹf"Vdks.k dk mi;ksx fd;k gS] ftlesa lkaf[;dh; 
fo'ys"k.k vkSj lacaf/r fo'ys"k.k 'kkfey gSa] rkfd ge 
vius 'kks/ ç'uksa dks gy dj ldsaA 

'kks/drkZvksa us leh{kk ds mís';ksa ds fy, 
fl¼kar&vk/kfjr leh{kk,a[23], ÚseodZ&vk/kfjr 
O;ofLFkr leh{kk,a[48] vkSj Fkhe&vk/kfjr lajfpr 
leh{kk,a[50] fodflr dh gSaA 2017 esa] fl¼kar 
fodkl ds mís'; ls leh{kk,a[32]] gkbfczM leh{kk,a[20]] 
esVk&fo'ys"k.kkRed leh{kk,a[47] rduhdh&okf.kfT;d 
lkfgR; leh{kk,a[35, 52] vkSj ikB ladyu ds ekè;e ls 
leh{kk,a[36] tks gekjs 'kks/ ç'uksa ds vuq:i gS] ;g 
vè;;u lkexzh fo'ys"k.k ds lkFk xzaFklwph fo'ys"k.k 
dks Hkh viukrk gSA ;g fof/ O;kid çklafxd fo'ys"k.k 
çnku djrs gq, lkaf[;dh; fo'ys"k.k dh lqfo/k çnku 
djrh gSA

MsVk laxzg.k

orZeku vè;;u dk mís'; beflZo VsDuksykWth 
vkSj VhohbZVh esa varfuZfgr fo"k;ksa dk irk yxkuk gS 
vkSj mudh f'k{kk vkSj lh•us esa Hkwfedk dks js•kafdr 
djuk gSA geus beflZo VsDuksykWtht] opZqvy fj;fyVh 
(ohvkj)] vkWxesaVsM fj;fyVh (vkj)] feDLM fj;fyVh 
(,evkj) vkSj ,DlVsaMsM fj;fyVh (,Dlvkj) tSls 
eq[; 'kCn •kstus ds fy, Ldksil MsVkcsl dk mi;ksx 
fd;kA VhohbZVh ij çklafxd vè;;uksa dh igpku djus 
ds fy, VhohbZVh] xzaFk lwph vkSj O;ofLFkr lkfgR; 
leh{kk (,l,yvkj) Ldksil] lgdehZ&lehf{kr 
lkfgR;] iqLrdksa] lEesyu dh dk;Zokgh vkSj oSKkfud 
if=kdkvksa dh enn ls 495 nLrkost izkIr fd,A gekjs 
ikl xSj&ys• vkSj xSj&leh{kk nLrkostksa dks fiQYVj 
djus ds ckn 310 ys• cps FksA fiQj ,d xzaFk lwph dk 
fo'ys"k.k fd;k x;k vkSj lkexzh dk fo'ys"k.k fd;k 

lek;ksftr djds fofHkUu f'k{k.k 'kSfy;ksa dks iwjk djrh 
gSaA[1, 4, 7, 8] ;g lekosf'krk lqfuf'pr djrh gS fd lHkh 
Nk=k lkexzh dh c<+h gqbZ lgHkkfxrk vkSj çfr/kj.k 
ls ykHkkfUor gks ldsaA nwljk] beflZo çkS|ksfxfd;ka 
vuqHkokRed f'k{kk dk volj çnku djrh gSa] tks 
f'k{kdksa dks flE;qysVsM okrkoj.k esa fopkjksa dks ykxw 
djus esa l{ke cukrh gSa- ;g çHkkoh VhohbZVh dk vk/kj 
curk gSA[1-8] ;g O;kogkfjd n`f"Vdks.k u dsoy vkidh 
le> esa lqèkkj djrk gS] cfYd vkidks okLrfod 
thou esa djus ds fy, vf/d vkRefo'okl vkSj 
{kerk Hkh nsrk gSA beflZo çkS|ksfxfd;ka Hkh LdsysfcfyVh 
vkSj yphykiu nsrh gSa] ftlls HkkSfrd lalk/uksa dh 
ck/kvksa ds fcuk fofHkUu LFkkuksa vkSj ifjfLFkfr;ksa esa 
fujarj çf'k{k.k djuk laHko gks tkrk gSA

VhohbZVh esa beflZo çkS|ksfxfd;ksa dks ,dhÑr djuk 
Hkh eqf'dy gSA lkexzh] lkWÝVos;j vkSj gkMZos;j fodkl 
cgqr egaxk gSA blds vykok] f'k{kdksa dks bu rduhdksa 
dk liQy mi;ksx djus ds fy, çf'kf{kr djuk gksxk] 
ftlds fy, fujarj O;kolkf;d fodkl vkSj lgk;rk dh 
vko';drk gksxhA[2, 5] blds ckotwn] O;kid çkS|ksfxfd;ksa 
ls VhohbZVh cnyus ds cgqr vf/d ykHk gSaA os uohure 
lek/ku çnku djrs gSa tks O;kolkf;d çf'k{k.k dh 
xq.koÙkk vkSj igqap dks c<+krs gSa] Nk=kksa dks vk/qfud 
dk;Zcy dh ekaxksa ds fy, rS;kj djrs gSa vkSj vf/d 
dq'ky vkSj vuqdwyuh; Je iwy dks c<+kok nsrs gSaA beflZo 
çkS|ksfxfd;ksa dk ykHk mBkdj VhohbZVh dk;ZØe vf/d 
rsth ls] çHkkoh <ax ls vkSj çklafxd çf'k{k.k çnku dj 
ldrs gSa] tks varr% vkfFkZd fodkl vkSj fodkl esa 
;ksxnku ns ldrs gSaA[2-5, 12, 17] 

vuqla/ku çksiQkbfyax vkSj dk;Zç.kkyh

lkfgR; leh{kk] lS¼kafrd :ijs•k] ;k vuqlaèkku 
i`"BHkwfe fo'ys"k.k ds fy,] dbZ 'kks/drkZvksa us 
lkfgR; leh{kk vk;ksftr djus ds fy, fofHkUu 
i¼fr;ksa dks ykxw fd;k gSA[55] ;s i¼fr;k¡ vuqla/ku 
,dhdj.k vkSj la'ys"k.k dh lqfo/k çnku djrh gSa vkSj  
egRoiw.kZ lkekU;hdj.kksa dh igpku djus esa ys•dksa 
dh lgk;rk djrh gSaA mnkgj.kksa esa fl¼kar&vk/kfjr 
leh{kk,a[23], ikfjfLFkfrdh ra=k lanHkZ vuqlaèkku[11] 
izsQeodZ&vk/kfjr O;ofLFkr leh{kk,¡[48]] fo"k;&vkèkkfjr 
lajfpr leh{kk,¡[50]] fl¼kar fodkl ds mís'; ls 
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x;kA varr% ys•ksa dks laf{kIr djds fofHkUu fo"k;ksa esa 
O;ofLFkr fd;k x;kA vè;;u dh vafre ppkZ 213 
pqus x, ys•ksa dk O;kid vè;;u gSA

•kst MsVk dk lkjka'k

'kks/ esa cnykoksa dks fn•krs gq, fo"k;ksa dh 
igpku vkSj :ijs•k cukus ds fy,] lHkh 213 ys•ksa 
ds lkj dks lkexzh fo'ys"k.k (VsDLV ekbfuax) ds 
vèkhu fd;k x;kA le; vof/ pquus ds fy, dbZ 
fopkj gSaA dqekj vkSj vU; us rhu lky dh vof/ dk 
çLrko j•kA [28] us lokZsÙke fo'ys"k.k ds fy, ikap 
o"kZ dh vof/ dh fliQkfj'k dhA çkjafHkd le; lhek 
esa 6 o"kZ (2005&2010) dk vè;;u FkkA 2011 ls 
2017 rd lkr lky dh le; vof/ Fkh] fiQj ,d 
o"kZ (2018) vkSj fiQj nks lky (2019&2020) dh 
le; vof/ FkhA varr% nks o"kZ (2021 vkSj 2022) 
dh lhek FkhA bl n`f"Vdks.k us 18 o"kks± rd beflZo 
VsDuksykWth vkSj VhohbZVh ij vuqla/ku esa cnyko vkSj 
#>kuksa dh O;kid tkap dh vuqefr nhA

ifj.kke vkSj fo'ys"k.k

beflZo VsDuksykWth vkSj VhohbZVh ds {ks=k esa 
varfuZfgr ifjiDork vkSj fo"k;ksa dh •kst ds gekjs 
çkjafHkd mís'; ds ckn] geus igys ifjiDork vkSj 
vuqla/ku vUos"k.k esa çdkf'kr lHkh ys•ksa dk fo'ys"k.k 
fd;kA beflZo VsDuksykWth vkSj VhohbZVh] gekjs çkjafHkd 
'kks/ ç'uksa ls esy •krk gSA[2-8] bl fo'ys"k.k us 
beflZo VsDuksykWth vkSj VhohbZVh ds xfr'khy Mksesu 
esa vHkwriwoZ fLFkfr;ksa dks lacksf/r djus esa l{ke 
lkoZHkkSfed lekèkkuksa dh vko';drk ij çdk'k Mkyk] 
;s {ks=k f'k{kk] LokLF;] fuekZ.k vkSj vU; gSaA beflZo 
VsDuksykWth vkSj VhohbZVh vuqla/ku esa gqbZ çxfr dk irk 
yxkuk nwljk mís'; Fkk] tks nwljs 'kks/ ç'u esa 'kkfey 
FkkA ;g bl {ks=k esa miyC/ MsVk dh tkap djds fd;k 
x;k Fkk] tks fn•krk gS fd 2010 ds n'kd esa {ks=k 
us egRoiw.kZ xfr çkIr dh vkSj 2021 vkSj 2022 esa 
vius pje ij igqap x;kA blus yxHkx 18 o"kks± ds 
yacs vuqla/ku dk le; fn;kA 2005 ls 2022 rd 
;g {ks=k FkkA beflZo VsDuksykWth vkSj VhohbZVh vuqla/ku 
ij è;ku nsus okys oSKkfudksa vkSj fpfdRldksa ds fy, 
,d 'kks/ ,tsaMk cukus dk vafre y{; FkkA ;g mís'; 

bl 'kks/ i=k esa çLrqr leh{kk vkSj ppkZ ij vk/kfjr 
Fkk] tks {ks=k esa Hkfo"; ds vuqla/ku vkSj O;kogkfjd 
vuqç;ksxksa ds fy, ,d jksMeSi is'k djrk gSA

lkexzh fo'ys"k.k vkSj fotqvykbts'ku

geus fo"k;ksa dk fo'ys"k.k fd;k vkSj lHkh 
213 ys•ksa dh lkexzh dks fpf=kr fd;k] rkfd ge 
vius vxys y{; dks iwjk dj ldsaA ;g dke 
VsDLV ekbfuax }kjk fd;k x;k Fkk] tks ,d çkÑfrd 
Hkk"kk çlaLdj.k fof/ gS tks vlajfpr VsDLV MsVk ls  
egRoiw.kZ tkudkjh fudkyrh gSA ys•ksa ls mHkjrs fo"k;ksa 
dh igpku djus vkSj 'kCn lewgksa dk fo'ys"k.k djus 
ds fy, VsDLV ekbfuax dk mi;ksx djds mi;ksxh 
la[;kRed lwpdkad cukus esa ge l{ke FksA[65] geus 
bl çfØ;k esa ysfDleUlj 5-0 dk mi;ksx fd;k] tks 
lkaf[;dh&vk/kfjr ,YxksfjFe vkSj ^ck;sfl;u yfu±x* 
dk mi;ksx djrk gS vkSj Hkk"kkbZ vkSj lacaf/r tkudkjh 
fudkyrk gSA ysfDlealj dh mPp&Lrjh; vo/kj.kkvksa 
dh igpku djus dh {kerk] baVjSfDVo fotqvykbts'ku 
vkSj MsVk fu;kZr dh {kerk ls gesa fo'ys"k.k fd, 
x, ikB nLrkostksa ls egRoiw.kZ fopkj vkSj dkjZokbZ 
;ksX; varnZ`f"V çkIr djus esa l{ke cukrh gSA lkexzh 
fo'ys"k.k 'kq: djus ls igys] le;&lhek fu/kZfjr 
djuk egRoiw.kZ gSA bl mís'; ds fy,] dbZ 'kksèkdrkZvksa 
us vyx&vyx le;&lhek,¡ fu/kZfjr dh gSaA çkjaHk 
esa] geus ys•ksa dks o"kZ ds vkèkkj ij oxhZÑr fd;k] 
ysfdu geus ik;k fd igys ds o"kks± esa de ys• 
çdkf'kr gq, Fks] ysfdu 2010 ds ckn cgqr vf/d 
ys• çdkf'kr gq,A urhtru] rhu ;k ikap o"kZ dh 
vof/ dk p;u djus ls uewuk vkdkj esa folaxfr;ka 
gks ldrh FkhaA bl leL;k dks gy djus ds fy,] geus 
ys•ksa dks Ng le;&lhekvksa esa foHkkftr fd;k gS] 
çR;sd le;&lhekvksa esa 40 ls vf/d ys• 'kkfey gSa] 
ftlls uewuk vkdkj esa fLFkjrk cuh jgsxhA

o"kZ 2005&2010 ds nkSjku vè;;u dk fo"k;

oSpkfjd fotqvykbts'ku% vkWuykbu] nwjLFk 
f'k{kk] Nk=kksa] f'k{k.k] nksgjs eksM fo'ofo|ky;] 
vkbZlhVh] bZ&yfu±x] çkS|ksfxdh] vkWuykbu ikBÔØeksa 
vkSj fefJr f'k{k.k tSls fo"k; ckj&ckj mHkjs] ftudk 
ys•d vDlj mYys• djrs FksA vkWuykbu f'k{k.k] 
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nwjLFk f'k{kk] vkbZVh vkfn lcls egRoiw.kZ eqís jgsA 
mnkgj.k ds fy,] duSMh[67] us vkWuykbu f'k{k.k ds 
rjhds ij tksj fn;k] tks u dsoy nwjLFk f'k{kk ls 
tqM+k Fkk] cfYd fefJr f'k{kk ds :i esa d{kk f'k{kk 
dks Hkh fn•krk FkkA Bhd mlh rjg] 2002 ls 2004 
rd •krZwe esa lwMku fo'ofo|ky; ds foKku vkSj 
çkS|ksfxdh foHkkx }kjk fodflr daI;wVj ,dhÑr f'k{kk 
ij Øksats[66] us tksj fn;kA dkWMksZu ,oa vU;[64] us 
'kSf{kd çfØ;k esa vkbZlhVh vkSj bZ&f'k{kk ds mi;ksx 
dks c<+kok nsus ds çca/u ds fy, fof'k"V lsok lajpuk 
cukus ds rjhdksa ij ppkZ dhA Fkqjkc ,oa vU;[62] us 
osLV baMht fo'ofo|ky; dh vksj ns•k] ftlus vius 
fefJr f'k{k.k n`f"Vdks.k ds çlkj esa lwpuk vkSj lapkj 
çkS|ksfxfd;ksa (vkbZlhVh) dk ç;ksx 'kq: fd;kA Bhd 
mlh rjg] csalu ,oa vU;[60] dk vè;;u ladk;&O;kih 
fefJr f'k{k.k j.kuhfr dks ykxw djus ij dsafær FkkA 

lS¼kafrd igyw% bl vof/ ds nkSjku 
fo'ofo|ky;ksa us vkWuykbu vkSj nwjLFk f'k{k.k dh enn 
ls fefJr f'k{k.k dk ç;ksx djus ds fy, ubZ rduhd 
vkSj n`f"Vdks.k fodflr fd,A blds vykok] xq.koÙkk 
lqfuf'pr djus ds ekudksa vkSj vkWuykbu f'k{k.k dk 
fodkl gqvkA gkyk¡fd] duSMh[67] us crk;k fd ;s ekud 
ikjaifjd d{kk f'k{k.k ds ekudksa ls fudys FksA mnkgj.k 
ds fy,] ulks± dks vkWuykbu f'k{kk nh xbZ FkhA blds 
vykok] bUgksaus crk;k fd vkS|ksfxd {ks=k] fo'ks"k :i ls 
vkbZVh {ks=k] us vkWuykbu f'k{kk ds fy, lcls çHkkoh 
fn'kkfunZs'k fn, gSaA blh rjg] gtkjksa fdyksehVj nwj ls 
i<+kus esa f'k{kdksa ds lkeus vkus okyh pqukSfr;ksa ij Hkh 
ppkZ gqbZ] tgka le;] ekSle] rduhdh cqfu;knh <kaps 

vkSj uhfrxr eqíksa us lc dqN cny fn;kA[66] leh{kk 
ds nkSjku fofHkUu ikB i<+kus ds fy, vf}rh; f'k{k.k 
okrkoj.k cukus ds fy, vkWuykbu ikBÔØe funZs'kksa 
vkSj lh•us dh rduhdksa dk ,d u;k pyu ns•k tk 
jgk gSA

bl ço`fÙk us çkS|ksfxdh dks f'k{k.k vkSj lh•us 
esa ,d egRoiw.kZ fgLlk cukus esa egRoiw.kZ ;ksxnku 
fn;kA[27] bZ&ekWfuVfjax vkSj bZ&esaVlZ dk fo'ys"k.k djus 
esa lgk;rk vkSj muds baVjSD'ku dk fo'ys"k.k fd;k 
x;k] tks lkekftd] laKkukRed] LohÑfr] çR;{k 
funZs'k] iwNrkN] ekWMfyax] çksRlkgu vkSj lqfo/k iznku 
djrs gSaA ljdkjksa us bl igy dks Lohdkj fd;k vkSj 
oSf'od vFkZO;oLFkk esa ;ksX; deZpkfj;ksa dh ekax dks 
iwjk djrs gq, Hkkxhnkjh dks c<+kok nsdj lgk;rk nhA 
gkyk¡fd] lHkh ns'kksa esa Nk=kksa ds fy, i;kZIr /u vkSj 
lgk;rk dh deh ds dkj.k ljdkjh ç;klksa esa vDlj 
nsjh gksrh FkhA[61] vkWuykbu i<+kbZ vkSj lh•us dh 
yksdfç;rk us blds ckn vf/d ls vf/d fgr/kjdksa 
dks vkWuykbu lh•us ds fy, lkexzh tqVkus dk ç;kl 
fd;kA gkyk¡fd] bl ;qx esa VhohbZVh esa beflZo rduhd 
vkSj fefJr f'k{k.k dh 'kq#vkr gqbZ- j.kuhfrd vè;;u 
vkSj n`f"Vdks.k dh deh Fkh] vkSj ikjaifjd forj.k 
ds dqN fgLlksa ds LFkku ij varfuZfgr çkS|ksfxdh dk 
vf/d mi;ksx fd;k x;kA[60] varjjk"Vªh; çfrLi/hZ cus 
jgus ds fy, fo'o fo|ky;ksa ij c<+rk ncko Fkk fd 
mUgsa vius ikBÔØe esa uokpkj vkSj çkS|ksfxdh dk 
vf/d ls vf/d mi;ksx djuk pkfg,A[63] 

fp=k 1. o"kZ 2005&2010 ds nkSjku vè;;u dk fo"k; 
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o"kZ 2011-2017 ds nkSjku vè;;u dk fo"k;
oSpkfjd fotqvykbts'ku% orZeku le; esa] 

dkS'ky] O;kolkf;d] vkWuykbu ikBÔØe] eksckby 
çkS|ksfxdh] fefJr f'k{k.k (ch,y)] nwjLFk f'k{kk] f'k{k.k 
çca/u ç.kkyh (,y,e,l)] MsVkcsl tSls lewgksa ls 
fudyus okys fo"k; çca/u ç.kkyh (Mhch,e,l)] nwjLFk 
f'k{kk] fefJr f'k{k.k (ch,y)] ,dhÑr osc&l{ke 
Lo&fofu;fer f'k{k.k (,lvkj,y)A

bl nkSjku fefJr f'k{kk] vkWuykbu f'k{kk] nwjLFk 
f'k{kk vkSj blls tqM+s çca/u ç.kkyh yksdfç; gks x,A 
cqlSMh ,oa vU;[59] us crk;k fd f'k{k.k çca/u ç.kkyh 
(,y,e,l) vkSj laLFkkuksa ds fy, vius 'kSf{kd lalk/uksa 
dks fu;af=kr djus vkSj nwjLFk vkSj ikjaifjd d{kk f'k{kk 
nksuksa dk leFkZu djus esa bldh mi;ksfxrk gSA fyvksu ,oa 
vU;[58] us fofHkUu {ks=kksa esa fefJr f'k{k.k çkS|ksfxfd;ksa 
dks rsth ls ykxw djus ds rjhdksa ij ppkZ dhA duSMh 
,oa vU;[67] vè;;u esa lgfØ;kRed çkS|ksfxdh] ih2ih 
çkS|ksfxdh vkSj vkWuykbu leqnk;ksa ds Øfed ,dhdj.k 
dks beflZo f'k{kk esa vuqla/ku dk ,d u;k {ks=k crk;k 
x;kA Dysc ,oa vU;[57] us vius vè;;u esa vkWuykbu 
f'k{kk dh Hkwfedk dk fo'ys"k.k fd;k] tks fo|kfFkZ;ksa 
dks u, vkSj csgrj volj çnku djrk gSA blh rjg] 
vè;;u esa vkWuykbu vuqHko dk mi;ksx djds lh•us 
ds ekgkSy dh xq.koÙkk dks vf/dre djus ij tksj fn;k 
x;kA tSu ,oa vU;[56] us lrr fodkl ds lkFk mPp 
f'k{kk vkSj vè;;u ds lacaèkksa dks ns•kA vè;;u esas Nk=kksa 
ds lh•us ds ifj.kkeksa dks çHkkfor djus esa fefJr f'k{kk 
dh Hkwfedk dk fo'ys"k.k djus dh igy dh xbZA yh ,oa 
vU;[53] us vius vè;;u esa fefJr f'k{k.k esa çkS|ksfxdh 
ds mi;ksx ij laLFkkxr uhfr;ksa dk iqjtksj leFkZu fd;kA

lS¼kafrd igyw% ml le;] fo|kFkhZ VhohbZVh esa 
beflZo f'k{kk ds :i esa vkWuykbu f'k{k.k ç.kkfy;ksa 

dks viukus ls vf/d fpafrr Fks vkSj fo'ofo|ky;ksa 
esa f'k{k.k vkSj çf'k{k.k ds fy, fefJr ikBÔØeksa 
dks viuk;k x;k FkkA bu vè;;uksa esa çkS|ksfxdh  
dks fefJr f'k{kk ij laLFkkxr uhfr;ksa dks cukus 
vkSj ykxw djus esa ,d uhfr midj.k ds :i 
esa ns•k x;k gSA blds vykok] çHkko'khyrk dh 
voèkkj.kk] tks cgqr fofo/ gks ldrh gS] çkS|ksfxdh  
laof/Zr f'k{k.k (VhbZ,y) midj.kksa ls lacaf/r laLFkkxr 
uhfr;ksa] tSls eksckby f'k{k.k] fefJr f'k{k.k] cM+s iSekus 
ij •qys vkWuykbu ikBÔØeksa vkSj •qys 'kSf{kd lalkèkuksa] 
ij fuHkZj djrh gSA[54] lkFk gh] oS;fDrÑr lh•us dh 
ço`fÙk dk mn; gqvk] tks mu yksxksa ds fy, Økafrdkjh 
Fkk ftuds ikl f'k{kk çkIr djus esa le; vkSj nwjh dh 
ck/k FkhA gkyk¡fd] ml ;qx esa O;fDrxr f'k{k.k okrkoj.k 
dks vklkuh ls le>uk dfBu Fkk D;ksafd cgqr de yksx 
Fks tks bls fMtkbu vkSj ykxw dj ldrs Fks] •kldj 
fodykax f'k{kkfFkZ;ksa ds fy,A

2016 esa gqbZ f'k{kkFkhZ&çf'k{kd fca?ke dh vkeus&lkeus 
dh ckrphr vkSj vkWuykbu f'k{k.k ds lkFk fefJr f'k{k.k 
ij vf/d tksj fn;k x;k FkkA[51]ml le;] f'k{kdksa vkSj 
uhfr fuekZrkvksa dks O;fDrxr f'k{kk dh xq.koÙkk ij lansg FkkA 
lkewfgd f'k{k.k ls  fefJr f'k{kk dh vko';drk ij dbZ 
lansg Fks vkSj bls çkS|ksfxdh vkSj çHkko dk O;kid fodkl 
ekurs Fks] tks lekt dh dsaæh; ekufldrk dh vko';drk 
FkhA Mj ds ckotwn] ;g eglwl fd;k x;k fd tSls&tSls 
rduhdh midj.k vke gksrs tk jgs gSa] ,slk yxrk gS fd 
ikBÔØe nLrkost vkSj fo'oO;kih f'k{kk uhfr;ka lwpuk vkSj 
lapkj çkS|ksfxdh ls Hkj tk,axhA bl vof/ esa dbZ ljdkjksa us 
bZ&f'k{kk dh uhfr;ka cukbZ] ysfdu os le; ij ugha ykxw gqb±A 
mnkgj.k ds fy,] 2013 rd nf{k.k vizQhdh f'k{kk foHkkx 
(MhvksbZ) us f'k{kk lapkj çkS|ksfxfd;ksa (bZlhVh) dk çHkkoh 
mi;ksx djus ds fy, ,d 'osr i=k tkjh fd;k Fkk] ysfdu 
;g iwjh rjg ls ykxw ugha gqvkA[49]

fp=k 2% o"kZ 2011-2017 ds nkSjku vè;;u dk fo"k; 
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o"kZ 2018 ds nkSjku vè;;u dk fo"k;
oSpkfjd fotqvykbts'ku% fofHkUu lewgksa us 

f'k{kdksa] çkS|ksfxdh] fefJr f'k{kk] lh•us dh çfØ;k] 
uokpkj uhfr] xzkeh.k lqfo/kvksa ij ppkZ dh% bl 
le; lhek ds nkSjku] ys•dksa vkSj 'kks/drkZvksa us 
bZ&ewY;kadu] bZ&f'k{kk] vkeus&lkeus funZs'k] bZ&Dykl 
f'k{kk] bZ&f'k{kk dkslZ] vkWuykbu dkslZ vkSj fVªi gsfyDl 
n`f"Vdks.k dk mi;ksx fd;kA

beflZo yfu±x vkSj fefJr yfu±x lcls  
egRoiw.kZ fo"k; cu x,] ftUgksaus vuqla/ku fcjknjh ls 
ç'kalk gkfly dhA fo'ofo|ky; esa liQyrk dh ,d 
ikbZ gkfly djuk pkgrs Fks] tks O;kid f'k{k.k ;k 
fefJr f'k{k.k dk;ZØeksa }kjk çnku dh tkuh pkfg, 
FkhA bZ&yfu±x dk;ZØeksa dk fo'okl xgu vkSj fefJr 
f'k{k.k ds dkj.k c<+ jgk gSA mnkgj.k ds fy,] iksLVj 
,oa vU;[43] us tkfEc;k ds LokLF; ea=kky; dh dksf'k'kksa 
dks js•kafdr fd;k] tks ,d çkFkfed LokLF; ns•Hkky 
forj.k ç.kkyh cukus dh dksf'k'k djrs Fks] tks dk;ZØe 
ds çkjafHkd ewY;kadu ij vk/kfjr Fkk vkSj usr`Ro {kerk 
dks c<+krk FkkA lqfo/k vf/dkfj;ksa dh tkfEc;k dh 
lkeqnkf;d fuos'k {kerk dks c<+kuk dk;ZØe dk mís'; 
FkkA blh rjg] esyj ,oa vU;[39]  us vius vè;;u esa] 
f'k{kdksa dks lkfgfR;d pksjh vkSj /ks•k/M+h ds eqíksa dks 
lacksf/r djus esa enn djus okys dk;ZØeksa vkSj Nk=k  
çek.khdj.k vkSj ys•dRo tk¡p ç.kkfy;ksa dk 
ykHk crk;kA bZ&vlslesaV ds c<+rs mi;ksx us ,slk 
fd;kA blds fy,] mUgksaus TeSLA ds uke ls ,d 
çkstsDV pyk;k] ftlesa ,d vuqdwyh VªLV&vk/kfjr 
bZ&ewY;kadu ç.kkyh dks opZqvy yfu±x ,uok;juesaV ds 
lkFk ,dhÑr fd;k x;k FkkA dSaicsy ,oa vU;[44] us 
fefJr f'k{k.k n`f"Vdks.k dh 'kfDr dks mtkxj fd;kA 
b'kkd[42] us vius vè;;u esa cqfu;knh f'k{kk (ds&12) 
esa fefJr f'k{kk ds eq[; ekWMyksa dh •kst dh- bl 
vè;;u esa] beflZo vkSj fefJr f'k{kk dh mi;ksfxrk 
us cqfu;knh vkSj mPp f'k{kk esa çxfr ij çdk'k 
Mkyk] lkFk gh fefJr f'k{kk ds ykHkksa vkSj dfe;ksa 
dk ewY;kadu fd;kA vukjdh[45] us vius vè;;u esa 
FkkbZySaM 4-0 (vkSj blds f'k{kk ?kVd) vkSj uokpkj 
vkSj fMftVy çkS|ksfxdh dh odkyr dks Ldwyksa vkSj 
fo'ofo|ky;ksa esa f'k{kk dh xq.koÙkk esa lq/kj ds fy, 

FkkbZ ljdkj dh uhfr ?kks"k.kk dk fo'ys"k.k fd;kA 
f'k{kk vkSj lh•us esa uokpkj dks c<+kok nsus ds fy, 
ljdkjh&fo'ofo|ky;&O;olk; ds fVªiy&gsfyDl dk 
mi;ksx djds iQeks± ;k fo'ofo|ky;ksa ds uokpkjksa 
ds fy, u, •qysiu ij ppkZ dh xbZA uksLdksok ,oa 
vU;[40] us vk/qfud f'k{k.k vkSj lh•us esa bysDVªkWfud] 
nwjLFk] O;kid vkSj fefJr 'kSf{kd çkS|ksfxfd;ksa dh 
t:jr vkSj egRo ij tksj fn;kA

lS¼kafrd igyw% orZeku lhek ds nkSjku] vè;;u 
us beflZo f'k{kk] fefJr f'k{kk] bZ&f'k{kk vkSj nwjLFk 
f'k{kk dh mi;ksfxrk vkSj çHkko'khyrk ij tksj fn;kA 
mnkgj.k ds fy,] tkfEc;k esa xzkeh.k lqfo/kvksa esa 
ulZ&nkb;ksa dks çf'kf{kr djus ds fy, fefJr vkSj 
xgu f'k{kk dk mi;ksx fd;k x;k Fkk vkSj çkFkfed 
LokLF; ns•Hkky çnku djus ds fy, ekxZn'kZu fn;k 
x;k FkkA mUgsa çca/u dkS'ky vkSj usr`Ro {kerk esa 
lqèkkj ds fy, Hkh çf'k{k.k fn;k x;kA blds vykok] 
bZ&ewY;kadu ç.kkyh dks Nk=kksa ds ys•u esa lkfgfR;d 
pksjh dks jksdus dk ,d mik; Hkh ekuk x;k FkkA blls 
dEI;wVs'kuy Hkk"kk bZ n`f"Vdks.k ds vk/kj ij ys•dh; 
tkap fodflr gqbZA[39] lkFk gh] var% fo"k; O;kolkf;d 
f'k{kk esa beflZo vkSj fefJr f'k{k.k n`f"Vdks.k ds ykHkksa 
vkSj dfe;ksa ij Hkh dkiQh vè;;u gqvk gSA gky gh 
esa vf/dkfj;ksa] f'k{kdksa vkSj O;kikfjd usrkvksa ds chp 
O;kid vkSj fefJr f'k{k.k dh mi;ksfxrk vkSj yksxksa 
dks dq'kyrkiwoZd çf'kf{kr djus vkSj çf'k{k.k vkSj 
uokpkj dk;ZØeksa esa lPps ifj.kke çkIr djus ds ckjs 
esa O;kid le>kSrk gks x;k gSA[44] bl le;] beflZo 
vkSj fefJr f'k{k.k ds c<+rs mi;ksx ij vè;;u fd;k 
x;k FkkA ;g cqfu;knh vkSj mPp f'k{kk esa dkiQh vke 
gks x;k gS vkSj vkeus&lkeus ds funZs'kksa vkSj bZ&yfu±x 
ds :i esa ifjHkkf"kr fd;k x;kA[41] xgu vkSj fefJr 
f'k{kk ds ekWMy dks Ldwyksa vkSj fo'ofo|ky;ksa us 
ijh{k.k djuk 'kq: fd;k vkSj mudh ljkguk dhA 
mnkgj.k ds fy,] FkkbZySaM ljdkj us FkkbZ 4-0 ç;kl 
dks c<+kok nsus ds fy, fMftVy çkS|ksfxdh ds vf/d 
mi;ksx vkSj uokpkj dh ?kks"k.kk dhA[45] blds vykok] 
ljdkj us beflZo vkSj fefJr f'k{kk dks ikjaifjd d{kk 
ikBÔØe ds iwjd ds :i esa vkWuykbu bZ&f'k{kk dks 
ifjHkkf"kr fd;kA fo"k;] leku O;k[;ku vkSj d{kk 
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f'k{kk] fefJr f'k{kk] nwjLFk f'k{kk vkSj vk/qfud f'k{k.k 
ç.kkyh vf/d egRoiw.kZ gSaA mnkgj.k ds fy,] uksLdksok 
,oa vU;[40] ds vè;;u esa :l vkSj ;wjksih; 'kS{kf.kd 
lwpuk vkSj lapkj midj.k (vkbZlhVh) dk rqyukRed 
vè;;u fd;k x;kA bl vè;;u esa crk;k x;k fd 
vk/qfud f'k{kk ç.kkyh esa beflZo f'k{kk] O;kolkf;d 
f'k{kk vkSj fefJr f'k{kk 'kkfey gSaA

lkexzh dk mi;ksx djrs gq, fVªiy&gsfyDl ds lkFk] 
vè;;u us fefJr f'k{kk esa iQeks± vkSj fo'ofo|ky;ksa 
dh c<+rh #fp ij Hkh çdk'k Mkyk] tgka fefJr 
f'k{kk dks uokpkj] f'k{kk vkSj lkekftd dY;k.k dk 
lk/u le>k x;k FkkA ;g Hkh laxBuksa vkSj O;olk;ksa 
esa lq/kj esa lgk;d FkkA[46] blfy, vkt bysDVªkWfud 

o"kZ 2019-2020 ds nkSjku vè;;u dk fo"k;
oSpkfjd fotqvykbts'ku% ys•dksa us beflZo 

yfu±x] fefJr yfu±x] uhfr fuekZrk] lkekftd iwath] 
rduhdh midj.k] fo'ofo|ky;] VhohbZVh] f'k{kk] 
vè;;u] vk/qfud rduhd] osc&vk/kfjr f'k{kk] 
uokpkj dk çlkj] f'k{k.k çca/u ç.kkyh vkfn dk 
vius&vius 'kks/ esa cgqr mi;ksx fd;k gSA

bl vof/ ds nkSjku gq, vuqla/ku us bl ckr ij 
tksj fn;k fd vk/qfud lapkyu dh c<+rh leL;kvksa 
ds lkFk lh•uk vkSj fl•kuk vf/d tfVy gks x;k gSA 
mPp Lrj dh f'k{kk vkSj çf'k{k.k dh t:jr gS D;ksafd 
cM+s MsVk dk mi;ksx] ekuo vkSj rduhdh e'khujh dk 
ijh{k.k vkSj vfHkHkwr djus esa i;kZIr l{ke gSA gkyk¡fd] 
mfpr f'k{kk vkSj çf'k{k.k lqfo/kvksa ds fcuk mPp Lrj 
dh f'k{kk vkSj çf'k{k.k laHko ugha gS_ ;g dbZ ns'kksa 
esa vlaHko gS] tgka oafpr f'k{kk txr vkSj {ks=kksa dks 
varjjk"Vªh; f'k{kdksa ds lkFk csgrjhu ikBÔØe vkSj 
f'k{kdksa rd igqap ugha gSA beflZo yfu±x ;k fefJr 
yfu±x bu leL;kvksa dk lek/ku gSA ;g f'k{kk vkSj 
çf'k{k.k ç.kkyh esa vkus okyh ;k Hkfo"; esa lkeus 

vkus okyh lHkh çdkj dh leL;kvksa dks nwj djrk gSA 
vius midj.kksa vkSj dk;Zç.kkyh dh enn ls beflZo 
yfu±x vkSj fefJr yfu±x lk/u çnku djus esa l{ke 
gS] ftldk mi;ksx laifÙk;ksa dk vf/dre mi;ksx djus 
vkSj f'k{k.k vkSj çf'k{k.k lalk/uksa dk lokZsÙke vkoaVu 
vkSj tqM+ko çkIr djus esa fd;k tk ldrk gSA fofHkUu 
fo'ofo|ky;ksa us VhohbZVh dkslZ esa beflZo vkSj CysaMsM 
yfu±x dks çeq•rk nh D;ksafd os dke ds fofHkUu 
{ks=kksa esa ekuo lalk/u çf'k{k.k ds fy, egRoiw.kZ gSaA 
vkèkqfud rduhd dh tfVyrk ds dkj.k lHkh {ks=kksa esa 
deZpkfj;ksa ds çf'k{k.k dh vko';drk gksrh gS] ftls 
iwjk djus ds fy, fofHkUu O;olk;ksa dh vko';drk 
gksrh gSA[37] mPp f'k{k.k laLFkkuksa dks xgu vkSj fefJr 
f'k{k.k ç.kkyh dks ykxw djus ds fy, dbZ dne mBkus 
pkfg,A[38] blds fy,] beflZo yfu±x vkSj fefJr 
yfu±x dks viukus ds lHkh pj.kksa dks fMtkbu djuk 
gksxk] fo'ks"k :i ls VhohbZVh tSls çf'k{k.k ds fy,] 
vkSj çklafxd pjksa ls lacaf/r lHkh lsVksa dks is'ksoj 
:i nsuk gksxkA blds vykok] fMftVy ;qx esa f'k{kdksa 
ds O;kolkf;d fodkl ds fy, lq/kjksa dks c<+kok nsuk 

fp=k 3- o"kZ 2018 ds nkSjku vè;;u dk fo"k;



;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 20] vad 3] tqykbZ&flrEcj] 2024	 133

;ksxsUnz dkSf'kd ,oa j.k/hj flag jkBkSM+] ̂^VhohbZVh (rduhdh O;kolkf;d f'k{kk ,oa çf'k{k.k) dks cnyus esa beflZo VsDuksykWth ds mi;ksx dks le>us ds fy, ,d vè;;u  **

vko';d gS] ftlesa osc&vk/kfjr f'k{k.k] beflZo 
f'k{kk vkSj fefJr f'k{k.k 'kkfey gSaA[16]

lS¼kafrd igyw% bl le;kof/ ds nkSjku 'kks/ 
esa bl ckr ij tksj fn;k x;k fd f'k{kkfFkZ;ksa vkSj 
çf'k{kdksa dks lg;ksxkRed rjhds ls dke djuk gksxk] 
fo'ks"k :i ls VhohbZVh çf'k{k.k esa] tgka nksuksa i{kksa dks 
f'k{k.k] çf'k{k.k vkSj çkS|ksfxdh ds :i dks Bhd ls 
le>uk gksxkA blds vykok] fMftVy ;qx esa f'k{kdksa 
vkSj O;kolkf;d fodkl dks c<+kok nsus ds fy, lHkh 
VªsMksa esa dq'kyrkiwoZd çn'kZu djus ds fy, çf'k{k.k 
Hkh vko';d gSA beflZo vkSj CysaMsM vkWuykbu f'k{kk] 
f'k{k.k vkSj lh•us ds rjhdksa esa ls ,d gS] tks bl 
fn'kk esa lcls vPNs vkSj uohure gSaA[16] bl fn'kk 
esa xgu vkSj fefJr f'k{k.k dh fof/ vkSj xq.koÙkk 
esa rsth ls fodkl gqvk gSA blds vykok] VhohbZVh 
ikBÔØeksa esa fefJr f'k{k.k rduhd dk cgqr rst 
vkSj Rofjr çlkj gqvk gS] ftlesa laLFkkxr vk/kfjr 
vuqla/ku dk mi;ksx djds fo'ofo|ky;ksa] dkWystksa 
vkSj ikWfyVsfDudksa dks beflZo vkSj fefJr f'k{k.k dh 
çfØ;kvksa vkSj rduhd dk çlkj djus dk ekxZn'kZu 

fn;k x;k gSA[33] gkyk¡fd] O;kid vkSj fefJr >qdko 
dsoy ,d {ks=k esa fxj jgk gS% vaxzsth Hkk"kk dk çlkj] 
tks mPp Lrj dh f'k{k.k lkexzh dk lzksr gSA

fodkl'khy ns'kksa esa vaxzsth Hkk"kk f'k{kk esa fiNys 
dqN n'kdksa esa Hkkjh vkSj fujarj fuos'k ds ckotwn cgqr 
de çxfr gqbZ gSA VhohbZVh dk;ZØeksa esa lkoZHkkSfedrk 
çkIr djus ds fy, beflZo vkSj fefJr f'k{k.k Hkh ç;ksx 
fd;k tk jgk gS yfu±x eSustesaV flLVe (,y,e,l) 
ds bLrseky us nwjLFk f'k{kk forj.k dks cny fn;k gS] 
vkSj dbZ dkjdksa dks çpkj dkjdksa ds :i esa crk;k 
x;k gS tks O;kolkf;d çf'k{k.k ds fy, fefJr f'k{kk 
çnku djus esa lgk;rk dj ldrs gSaA beflZo yfu±x 
vkSj fefJr yfu±x fnu&c&fnu c<+ jgs gSa D;ksafd 
çkS|ksfxdh vkSj f'k{kk ç.kkyh esa fujarj o`f¼ gks jgh 
gSA bldk lgh mi;ksx csgrj çf'k{k.k vkSj uokpkj 
yk ldrk gSA[30] varjjk"Vªh; f'k{kk txr dh 'kSf{kd 
fcjknjh] xgu vkSj fefJr f'k{kk ds rjhdksa dks 'kfDr 
çnku djus esa yxh gqbZ gS vkSj bls ikjaifjd ikBÔØeksa 
vkSj VhohbZVh esa lh•us ds rjhdksa esa ,d çeq• cuk 
jgh gSA

fp=k 4- o"kZ 2019-2020 ds nkSjku vè;;u dk fo"k;
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o"kZ 2021 ds nkSjku vè;;u dk fo"k;
oSpkfjd fotqvykbts'ku% ml le;] ys•dksa 

vkSj 'kks/drkZvksa ds dkeksa esa cgqr lkjs fo"k; çeq• 
gks x,] tSls laLFkk] lwpuk] ?kj] vkWuykbu] eksckby 
çkS|ksfxdh] eksckby f'k{k.k] uhfr] tqM+ko] lewgksa ls 
fudyus okys] tSls lhvksohvkbZMh] ykWdMkmu] eksckby 
f'k{k.k] ?kj] fMftVy IysViQkWeZ] f'k{kd] f'k{k.k] funZs'kA 

eksckby yfu±x vkSj fMftVy IysViQkWeZ] tks vDlj 
'kks/ksa esa ns•s tkrs Fks] bl le; lhek ds nkSjku lcls 
egRoiw.kZ eqís FksA ykWdMkmu us cPpksa lfgr lHkh dks 
?kj esa dSn dj fn;k] ftlls i<+kbZ dk fopkj ckf/r 
gqvkA gj rjg ls >qdko ?kjksa rd lhfer gks x;k vkSj 
yksxksa ds ikl vkWuykbu lh•us dk ,dek=k mik; 
eksckby iQksu vkSj ySiVkWi FkkA ,sls le; esa xgu] 
fefJr vkSj vkWuykbu f'k{k.k us f'k{kdksa dks lh•us 
dks l{ke djus ds fy, rduhdh lkeF;Z dh 'kq#vkr 
dhA[24] blus oSKkfud rjhdksa] tSls rkfdZd fopkj] 
vkSj gekjs vklikl dh nqfu;k dk vè;;u djus ds  
}a}kRed rjhds esa jk"Vªksa dh 'kSf{kd uhfr esa uokpkj 
dks tUe fn;kA

lS¼kafrd igyw% egkekjh us mPp f'k{kk laLFkkuksa  
dks dbZ pqukSfr;ksa ls ?ksj fy;k] ftuesa ls lcls  
egRoiw.kZ bZ&yfu±x dk vpkud ifjorZu Fkk] tks lHkh 
'kS{kf.kd dk;ZØeksa dks iwjh rjg ls vkWuykbu çk:i 
esa LFkkukarfjr djuk FkkA blus vkWuykbu ekxZn'kZu vkSj 
f'k{k.k lkexzh dh Hkkjh ekax iSnk dhA[26] blus jk"Vªh; 
ljdkjksa dks fo'ofo|ky;ksa vkSj Ldwyksa ds fo|kfFkZ;ksa 
ds fy, vkWuykbu f'k{kk ij dkuwu cukus ds fy, çsfjr 
fd;kA[22] ljdkjksa us f'k{kk uhfr;ksa dk lq>ko nsus ds 
fy, dbZ O;kid leh{kk ç.kkfy;ksa vkSj çn'kZu ladsrdksa 
vkSj eSfVªDl dk mi;ksx fd;kA egkekjh vkSj ykWdMkmu 
ds nkSjku f'k{k.k vkSj çf'k{k.k leqnk; ls tqM+s lHkh 
eqíksa dk lek/ku beflZo yfu±x vkSj fefJr yfu±x gks 
x;kA[27] blds vykok] d{kk f'k{k.k ds ckotwn] yksxksa 
dks O;kolkf;d f'k{kk dh vko';drk gS rkfd os 
vkèkqfud çkS|ksfxfd;ksa dh lHkh ckjhfd;ksa dks viuk 
ldsa vkSj vko';d n{krkvksa ds lkFk lsok,a çnku dj 
ldsaA 21oha lnh çÑfr ds fy, dke djrh gSA mnkgj.k 

ds fy,] nf{k.k vÚhdk esa VhohbZVh uhfr;ksa esa Hkk"kk dks 
dk;Z okrkoj.k esa 'kkfey djus dk çko/ku fd;k x;k 
gSA f'k{kk] çf'k{k.k] f'k{k.k] VhohbZVh vkfn vk/qfud 
le; dh dk;Z vko';drkvksa dks iwjk djus ds fy, 
xgu vkSj fefJr f'k{kk ,d ekè;e gS D;ksafd nqfu;k 
,d vfuf'pr txg cu xbZ gSA[21] ?kj ls lh•uk vkSj 
dke djuk] O;kolkf;d çf'k{k.k lfgr gj çdkj ds 
dke vkSj lh•us ds fy, O;kid vkSj fefJr lh•us ls 
lgk;rk çkIr djrs gq,] nwj ds Hkfo"; dh dYiuk ugha 
gSaA[29] blfy,] beflZo vkSj fefJr f'k{k.k dh enn ls 
f'k{k.k vkSj çf'k{k.k esa 'kkfey djus ds fy, vf/d 
ls vf/d ekWMÔwy ykuk vko';d gSA[19] blds vykok] 
dksfoM&19 ds vkxeu ls f'k{kk dk ifjn`'; iwjh rjg 
ls cny x;k gS- ikjaifjd f'k{kk vkSj O;kolkf;d ;k 
rFkkdfFkr VhohbZVh esa xgu vkSj fefJr f'k{kk dh 
vko';drkvksa esa o`f¼ gksxhA[25] 

fp=k 5. o"kZ 2021 ds nkSjku vè;;u dk fo"k;

o"kZ 2022 ds nkSjku vè;;u dk fo"k;
oSpkfjd fotqvykbts'ku% orZeku lhek us dqN 

cgqr gh egRoiw.kZ fo"k; çnku fd, gSa] tSls f'k{kd] 
xzkeh.k {ks=k] 'kSf{kd vko';drk] osc] uhfr] Nk=k dk 
O;ogkfjd bjknk] lewgksa ls mRiUu% egkekjh] Nk=k] 
vè;;u] osc çkS|ksfxdh] dsl vè;;u] çkS|ksfxdh] funZs'k] 
vuqdwyu'khyrk] vkfnA tks 'kks/ ds nkSjku lkeus vk,A 
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;ksxsUnz dkSf'kd ,oa j.k/hj flag jkBkSM+] ̂^VhohbZVh (rduhdh O;kolkf;d f'k{kk ,oa çf'k{k.k) dks cnyus esa beflZo VsDuksykWth ds mi;ksx dks le>us ds fy, ,d vè;;u  **

phu ls 'kq: gksdj COVID&19 egkekjh us lHkh 
ns'kksa esa iQSy x;k] ftlls ,d vdYiuh; fMftVy 
Økafr gqbZ] ftlesa thou] laifÙk] f'k{kk vkSj dke 
ds lk/uksa dh gkfu gqbZA ykWdMkmu us yksxksa dks ?kj 
ij jgus ij etcwj dj fn;k] ftlls os ckgj tkdj 
i<+kbZ] dke djuk ;k çf'k{k.k çkIr ugha dj ik,A 
mUgsa fliQZ fMftVy ehfM;k us jkgr nh] ftlus mUgsa 
lh•us ls ysdj dke djus rd gj dke esa enn nhA[29]

bl vof/ esa vkWuykbu f'k{kk] fefJr f'k{kk] xgu 
f'k{kk vkSj nwjLFk f'k{kk vpkud çeq• cu xbZaA blus 
fMftVy f'k{kk] gksfLVax {ks=k vkSj varjkZ"Vªh; 'kS{kf.kd 
fopkj vknku&çnku dk;ZØeksa] lEesyuksa] dk;Z'kkykvksa] 
lsfeukjksa ds :i esa vkWuykbu f'k{kk vkSj gksfLVax {ks=k 
dk volj çnku fd;kA beflZo yfu±x vkSj fefJr 
>qdko us vkWuykbu f'k{k.k çca/u ç.kkfy;ksa vkSj xwxy 
Dykl:e ds ekè;e ls vkeus&lkeus funZs'k çnku 
fd,A[10] f'k{k.k vkSj lh•us dh bl fo/k ij gj 
fo'ofo|ky; vkSj f'k{k.k laLFkk us vyx&vyx le; 
vkSj HkkSxksfyd {ks=kksa esa tksj fn;kA[16]

lS¼kafrd igyw% bl le; lhek esa] vkWuykbu 
f'k{k.k vkSj lh•us ds rjhdksa esa vpkud o`f¼ gqbZA 
fofHkUu çdkj ds f'k{k.k vkSj çf'k{k.k ds fy, eksckby 
f'k{kk IysViQkWeZ dk bLrseky fd;k x;kA O;olkf;d 
çf'k{k.k] ;k vf/d fo'ks"k :i ls VhohbZVh] dks Hkh 
fefJr f'k{kk ls ykHk gqvk vkSj çf'k{k.k us f'k{kk 
çnku djus vkSj çkIr djus ds u, jkLrs •ksysA eksckby 
çkS|ksfxdh lh•us ds ekgkSy esa yksdfç; gks xbZ] ftlus 
Ldwy vkSj ckgj nksuksa txgksa esa LekVZiQksu vkSj eksckby 
,si viukus ds fodkl ds #>ku vkSj çFkkvksa dks Hkh 
fn•k;kA[16] xzkeh.k {ks=kksa esa Hkh o;Ldksa dh f'k{kk ds 
fy, c<+s gq, voljksa us eksckby çkS|ksfxdh] beflZo 
f'k{kk vkSj vusd fMftVy eksM dh lgk;rk ls fefJr 
f'k{kk dks tUe fn;k gSA mnkgj.k ds fy,] ?kkuk esa 
o;Ld f'k{kk esa beflZo vkSj fefJr rduhd dk 
mi;ksx 'kq: gqvkA[9] mPp f'k{kk ds ekWMy Hkh 'kkfey 
Fks] tks lwpuk çkS|ksfxdh ds forfjr gkMZos;j VªSfdax 
gLr{ksi dk mi;ksx djrs FksA[15]

bl rjg ds ekWMyksa us f'k{k.k dh çHkko'khyrk 
vkSj n{krk dks ekiuk laHko cuk;k] ftldk lh•us dh 
çsj.kk ij egRoiw.kZ çHkko iM+kA ;g Hkh lh•us dh  

çsj.kk ls lh•us dh vuqdwyu'khyrk dh ek=kk vkSj 
Lrj dks çHkkfor djrk gSA bl mís'; ls mPp f'k{kk 
esa f'k{k.k çkS|ksfxdh 'kkfey dh tkuh pkfg, FkhA 
bls xgu vkSj fefJr f'k{k.k ds fy, mfpr laLFkkxr 
n`f"Vdks.k ds lkFk yxHkx lHkh çeq• mPp laLFkkuksa us 
viuk;k gSA[13] beflZo vkSj CysaMsM yfu±x esa tcjnLr 
vkSj vHkwriwoZ o`f¼ ds ckotwn] dqN {ks=kksa esa vaxzsth 
Hkk"kk dh deh ds dkj.k beflZo vkSj CysaMsM yfu±x 
dks viukus esa vHkh Hkh ck/k,a gSaA mnkgj.k ds fy,] 
fo;rukeh fo'ofo|ky;ksa us fons'kh Hkk"kk esa vaxzsth 
O;k[;ku ds fy, fefJr vkSj xgu f'k{k.k dks viukus 
esa eqf'dyksa dk lkeuk fd;kA[14] fdarq bu pqukSfr;ksa 
dks lacaf/r {ks=kksa dh LFkkuh; Hkk"kkvksa ds mPpkj.k 
dks 'kkfey djds vkSj nksgjh Hkk"kk eksM esa f'k{k.k 
lkexzh dh ;kstuk cukdj nwj fd;k tk ldrk gSA 
blds vykok] xgu vkSj fefJr f'k{kk us oS;fDrÑr 
f'k{kk çnku djus dk ç;ksx c<+k fn;k gSA mnkgj.k ds 
fy,] tuZ vkSj •ku vdkneh Nk=kksa ij cgqr lkjs MsVk 
cukrs gSaA ;g Hkh muds O;ogkj vkSj ifj.kkeksa ij MsVk 
çnku djrk gS tc mUgsa çkS|ksfxdh vk/kfjr rjhdksa ls 
funZsf'kr fd;k tkrk gSA[17] blds vykok] vkWuykbu 
f'k{k.k ds ekè;eksa esa gq, cnyko esa ;wfuolZy fMtkbu 
iQkWj yfu±x (;wMh,y)] beflZo yfu±x vkSj fefJr 
f'k{kk 'kkfey gSa] tks Ldwyksa vkSj dkWystksa esa O;kid 
:i ls viuk;k tk jgk gSA[12]

fp=k 6- o"kZ 2022 ds nkSjku vè;;u dk fo"k;
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fo'ys"k.k 

vyx&vyx le;&lhekvksa esa dh xbZ •kst 
ls irk pyk gS fd nqfu;k /hjs&/hjs csgrj f'k{k.k 
vkSj lh•us dh vksj c<+ jgh gSA[1-8] ;g izØe igys 
fliQZ çf'k{k.k] f'k{k.k vkSj ewY;kadu rduhdksa esa dqN 
rduhdh cnyko ls 'kq: gqvk] ysfdu ckn esa ;g 
vf/d fodflr vkSj Økafrdkjh rjhdksa rd igq¡pkA 
2005 ls 2010 rd dh vof/ esa igyh ckj vkWuykbu 
f'k{kk] nwjLFk f'k{kk] lwpuk vkSj lapkj çkS|ksfxdh lfgr 
vU; vkWuykbu f'k{k.k çkS|ksfxfd;ksa dk fo'ys"k.k fd;k 
x;k rFkk vè;;u }kjk çLrqr fd;k x;kA[60-64, 67] vkWuykbu] 
nksgjs eksM fo'ofo|ky;] nwjLFk f'k{kk] Nk=k] f'k{k.k] 
vkWuykbu vH;kl] vkbZlhVh] bZ&yfu±x] çkS|ksfxdh] 
vkWuykbu ikBÔØe] fefJr f'k{kk vkfn çeq• 
fo"k;ksa ij ppkZ gqbZ] ftUgksaus f'k{k.k vkSj ewY;kadu 
ds rjhdksa esa cnyko ds ladsr fn,A ;s vkWuykbu 
f'k{k.k dks çf'k{k.k mís';ksa ds fy, fo'ofo|ky;ksa 
vkSj O;kolkf;d {ks=kksa esa ykxw dj jgs FksA ulks± dh 
f'k{kk] bathfu;fjax vkSj cqfu;knh <kaps ds fodkl esa 
bldk vH;kl fd;k x;k FkkA blds ckn ;fn ge 
2011 ls 2017 ds nkSjku vuqla/ku Js.kh esa vk,] 
rks ikrs gSa fd bl vof/ esa O;kolkf;d] dkS'ky] 
vkWuykbu ikBÔØe] eksckby çkS|ksfxdh] fefJr f'k{k.k 
(ch,y)] eksckby f'k{k.k] nwjLFk f'k{kk] fefJr f'k{k.k 
(ch,y) vkSj ,dhÑr osc&l{ke ij dsafær 'kks/ 
fd;k x;kA Lo&fofu;fer f'k{kk (,lvkj,y)] nwjLFk 
f'k{kk] 'kSf{kd foKku] vkWuykbu vuqHko] MsVkcsl 
çca/u ç.kkyh (Mhch,e,l) vkfn bl le;] yksxksa us 
vkWuykbu rjhdksa dks u;k vkSj vf/d xgjk n`f"Vdks.k 
fn;k FkkA[4] vkWuykbu çf'k{k.k midj.kksa dks yksxksa] 
laxBuksa] ljdkjksa] O;olk;ksa vkSj çf'k{k.k laLFkkvksa us 
d{kk ;k laLFkkxr çf'k{k.k ds iwjd vkSj iwjd ds :i 
esa ns•kA lsaMksosy ,oa vU;[6] ds vuqlkj] bls gj fdlh 
ls leFkZu feyuk 'kq: gks x;k] vkSj ;g vke rkSj ij 
O;fDrxr f'k{kk vkSj çf'k{k.k dk;ZØeksa ls tqM+k gqvk gSA  
vè;;u VhohbZVh] fefJr f'k{k.k vkSj beflZo yfu±x 
rduhd ls lacaf/r FkkA bu vè;;uksa us beflZo yfu±x 
vkSj CysaMsM yfu±x ij laLFkkxr uhfr;ksa dks rS;kj djus vkSj 
ykxw djus esa çkS|ksfxdh dks ,d uhfr midj.k ds :i esa  
voèkkj.kkc¼ fd;k gSA[1, 3, 6] 2018 esa] fefJr 

f'k{kk] bZ&f'k{kk vkSj nwjLFk f'k{kk dh mi;ksfxrk vkSj 
çHkko'khyrk dk vè;;u djus ds fy, doj dh 
xbZ le; lhek nh xbZA blds vykok] bZ&ewY;kadu 
ç.kkyh dks Nk=kksa ds chp /ks•k/M+h vkSj ys•u pksjh 
dks jksdus dk ,d çHkkoh mik; ekuk tk jgk FkkA[1, 3, 6, 8] blls 
dEI;wVs'kuy Hkk"kkbZ n`f"Vdks.k ds vk/kj ij ys•dh; 
tkap dk fodkl gqvkA[39] lkFk gh] fefJr f'k{k.k 
n`f"Vdks.k ds ykHkksa vkSj dfe;ksa ij Hkh cgqr lkjk 
vè;;u gqvk gS- var%fo"k; O;kolkf;d f'k{kk esa 
fefJr f'k{kk fdruh çHkkoh gks ldrh gS\[44] bl 
vè;;u us fo'ofo|ky;&O;olk;&ljdkjh lg;ksx ds 
fVªiy&gsfyDl ds lkFk beflZo vkSj fefJr f'k{k.k esa 
iQeks± vkSj fo'ofo|ky;ksa dh c<+rh #fp ij çdk'k 
Mkyk] ftlesa beflZo vkSj fefJr f'k{k.k dks uokpkj] 
f'k{kk vkSj lkekftd dY;k.k ds lk/u ds :i esa ns•k 
x;k FkkA ;g Hkh laxBuksa vkSj O;olk;ksa esa lq/kj esa 
lgk;d FkkA[39-46] 2018 ds ckn dh le;kof/ fMftVy 
ehfM;k viukus vkSj vkWuykbu f'k{kk fodkl ds bfrgkl 
esa lcls Økafrdkjh esa ls ,d FkhA bl dky•aM esa] 
ekuo bfrgkl dh de ls de lfn;ksa ds nkSjku] gekjs 
le; dh lcls •rjukd vkSj lcls Hk;kud egkekjh 
esa ls ,d gqbZ] ftlus fMftVy çkS|ksfxdh dks gj 
rjg ls vçR;kf'kr :i ls viukus esa cM+s iSekus ij 
O;oèkku iSnk fd;kA lhek ds nkSjku vè;;u dk eq[; 
è;ku fofHkUu ns'kksa esa fMftVyhdj.k dks viukus vkSj 
f'k{kk vkSj çf'k{k.k esa fMftVy ehfM;k ds Økafrdkjh 
mi;ksx ij FkkA dbZ ns'kksa esa igyh ckj dke djus ds 
fy, vkWuykbu rduhd dk Hkh rsth ls mi;ksx fd;k 
tkus yxkA yksx ?kj ls dke djus] i<+kus] lh•us ;k 
Ldwyh f'k{kk vkSj ?kj ls funZs'k vkSj çf'k{k.k nsus dh 
vksj LFkkukarfjr gks x,A egkekjh ds nkSjku ykWdMkmu 
dh vof/ ds nkSjku vkWuykbu eksM f'k{kk vkSj çf'k{k.k 
dk ,dek=k mik; cu x;kA vè;;uksa us vkWuykbu] 
beflZo vkSj fefJr eksM ds c<+rs mi;ksx ij tksj 
fn;kA[30-38] 2021 dh le;&lhek ds nkSjku vuqla/ku 
ij tksj fn;k x;k Fkk] ftldk mís'; mu leL;kvksa dk 
lek/ku <wa<uk Fkk] ftudk d{kk f'k{k.k ls vkWuykbu] 
beflZo ;k fefJr f'k{k.k esa f'k{k.k i¼fr esa vpkud 
cnyko ds dkj.k mPp f'k{kk laLFkkuksa dks lkeuk djuk 
iM+kA blls vkWiQykbu ls vkWuykbu çk:i esa vpkud 
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ifjorZu vk;kA blls lkefxz;ksa dh Hkkjh ekax iSnk 
gqbZ] ftudk mi;ksx vkWuykbu f'k{k.k vkSj çf'k{k.k 
ds fy, fd;k x;kA jk"Vªh; ljdkjsa vkSj xSj ljdkjh 
laxBu fo'ofo|ky;ksa vkSj Ldwyksa dh f'k{kk dh uhfr;ka 
cukus esa mudh enn djus ds fy, vkxs vkb±A ljdkjksa 
us yksxksa ds fy, vklkuh ls ykxw gksus okyh uhfr;ka 
vkSj dbZ O;kid leh{kk ç.kkyh cukb±A fofHkUu {ks=kksa 
vkSj ns'kksa esa fofHkUu O;olk;ksa esa fiQV gksus ds fy, 
O;kolkf;d çf'k{k.k dh Hkh vko';drk c<+ xbZ Fkh] 
tks fefJr ;k xgu f'k{k.k fof/;ksa dh enn ls fd;k 
tkuk Fkk- gkykafd] bl çdkj ds çf'k{k.k ds fy, 
rRdky cqfu;knh <kaps dk fuekZ.k djuk vHkh Hkh 
,d leL;k FkkA[19-29] vkWuykbu f'k{kk] fefJr f'k{kk] 
VhohbZVh vkSj vU; ds fy, eq[; ekè;e cu tk,xkA 
2022 rd] lHkh ns'kksa us ;s rjhds rsth ls viuk,A 
egkekjh vkSj mlls tqM+s ykWdMkmu ds de gksus ds 
ckn Hkh] vkWuykbu ikBÔØe eq[;/kjk cus gq, gSa] ;k 
fo'ofo|ky; varjjk"Vªh; Nk=kksa dks vkdf"kZr djus ds 
fy, gkbfczM rjhdksa dk lgkjk ys jgs gSaA fofHkUu ns'kksa 
esa ljdkjh çf'k{k.k dk;ZØe Hkh vius çf'k{k.k ekWMÔwy 
vkSj ifj.kkeksa dks csgrj cukus ds fy, vkWuykbu 
çf'k{k.k vkSj beflZo çf'k{k.k eksM dk lgkjk ys jgs 
gSaA[9-17] 

fufgrkFkZ vkSj fu"d"kZ

lS¼kafrd fufgrkFkZ% vè;;u jpukokn] 
vuqHkokRed f'k{kk vkSj fLFkr vuqHkwfr ds lkFk gh VhohbZVh 
esa beflZo rduhd dk ,dhdj.k çnku djrk gSA ;s 
fl¼kar vuqHko vkSj lanHkZ ds ekè;e ls lh•us ij 
tksj nsrs gSa] tks beflZo çkS|ksfxfd;ka baVjSfDVo okrkoj.kksa 
vkSj ;FkkFkZoknh fleqys'ku ds ekè;e ls çnku dj ldrs 
gSaA[9,10] ;g vè;;u çkS|ksfxdh LohÑfr ekWMy esa ;ksxnku 
ns ldrk gS] tks tkudkjh çnku djrk gS fd f'k{kd vkSj 
fo|kFkhZ beflZo rduhdksa dks O;kolkf;d çf'k{k.k esa dSls 
vkSj D;ksa Lohdkj djrs gSa vkSj mudk mi;ksx djrs gSaA[1-6] 
;g 'kSf{kd lanHkZ esa bu çkS|ksfxfd;ksa dh dfFkr mi;ksfxrk 
vkSj mi;ksx esa vklkuh dks çHkkfor djus okys dkjd dks 
igpkuus esa enn dj ldrk gSA ;g tkuus ls fd dSls 
beflZo rduhd laKkukRed Hkkj dks çHkkfor djrh gS] 
rFkk Nk=kksa dks lè¼ vkSj cgqr gh baVjSfDVo okrkoj.k esa 
tkudkjh lalkf/r djus ds rjhds ls mudh le> dks dSls 

fodflr fd;k tk ldrk gSA[1-7] blls 'kSf{kd lkexzh dks 
fMtkbu djus esa ubZ varnZf̀"V çkIr gks ldrh gS tks Nk=kksa 
ij ncko Mkys fcuk lh•us dks vuqdwfyr djrh gSA

O;ogkfjd fufgrkFkZ% O;kid çkS|ksfxdh dk 
mi;ksx djds f'k{k.k laLFkku VhohbZVh ikBÔØeksa dks 
vf/d vkd"kZd vkSj liQy cuk ldrs gSaA VR vkSj AR 
fleqys'ku O;kogkfjd çf'k{k.k dks c<+krk gS] ftlls 
Nk=kksa dks fu;af=kr] tksf•e&eqDr okrkoj.k esa dkS'ky 
dk vH;kl djus dh vuqefr feyrh gSA[1, 2, 4, 7, 37, 38] 
beflZo rduhd dks f'k{k.k esa ,dhÑr vkSj çHkkoh 
<ax ls mi;ksx djus ds rjhds ij çf'k{k.k vko';d 
gksxkA[6, 8]  O;kolkf;d fodkl dk;ZØe f'k{kdksa dks 
vko';d dkS'ky vkSj Kku ls ySl djus ds fy, cuk, 
tk ldrs gSaA laLFkkvksa dks ikjaifjd çf'k{k.k midj.kksa 
vkSj lqfo/kvksa esa muds fuos'k ij iqufoZpkj djuk gks 
ldrk gSA[1, 3, 4, 7, 26] beflZo rduhd ls] buesa ls dqN 
lalk/uksa dks ohvkj@,vkj lkWÝVos;j vkSj midj.k çkIr 
djus vkSj cuk, j•us ds fy, iqu% vkoafVr fd;k 
tk ldrk gS] ftlls yach vof/ esa ykxr de gks 
ldrh gSA

lkekftd fufgrkFkZ% beflZo rduhd VhohbZVh 
dks fodykax vkSj nwjnjkt ds yksxksa ds fy, vf/d 
lqyHk cuk ldrh gSA ;g O;kolkf;d f'k{kk esa vf/d 
lkekftd lekurk vkSj lekos'ku dks c<+kok ns ldrk 
gSA[5, 6, 8, 30] beflZo VsDuksykWth ds mi;ksx ls Nk=k tqM+ko 
vkSj çsj.kk c<+ ldrh gS] laHkkfor :i ls Ldwy 
NksM+us dh nj esa deh vk ldrh gS vkSj lexz 'kSf{kd  
ifj.kkeksa esa lq/kj gks ldrk gSA[6, 8, 9, 15] blls vf/d 
l{ke deZpkjh cuk, tk ldrs gSaA beflZo VsDuksykWth 
us yksxksa dks vius dfj;j ds nkSjku u, dkS'ky vkSj 
Kku çkIr djus ds fy, vkd"kZd vkSj yphys rjhds 
çnku djds thou Hkj lh•us dk leFkZu fd;k gSA 
;g deZpkfj;ksa dh fujarj O;kolkf;d o`f¼ vkSj 
vuqdwyu'khyrk esa enn dj ldrk gSA[37, 38] 

jktuhfrd fufgrkFkZ
uhfr fuekZrkvksa dks VhohbZVh esa beflZo çkS|ksfxfd;ksa 

ds ,dhdj.k dk leFkZu djus ds fy, 'kSf{kd uhfr;ksa 
dks cnyuk gksxkA blesa iQafMax vkoaVu] çkS|ksfxdh ds 
mi;ksx ds fy, ekud vkSj ikBÔØe fodkl ds fy, 
fn'kkfunZs'k 'kkfey gSaA[5, 6, 8, 19, 30] ljdkjsa VhohbZVh esa 
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O;kid çkS|ksfxdh dk ykHk] ,d O;kid dk;Zcy fodkl 
;kstuk ds fgLls ds :i esa mBk ldrh gSaA blls dkS'ky 
dh deh dks nwj djus vkSj ,d vPNh rjg ls çf'kf{kr 
vkSj vuqdwy dk;Zcy dks cukus esa enn fey ldrh gS] 
ftlls ns'k esa çfrLi/kZ esa lq/kj gks ldrk gSA f'k{kk esa 
beflZo VsDuksykWth dh xq.koÙkk] lqj{kk vkSj igqap lqfuf'pr 
djus ds fy, u, fu;eksa vkSj ekudksa dh t:jr gks 
ldrh gSA[37, 38] uhfr fuekZrkvksa dks bu :ijs•kvksa dks 
LFkkfir djus ds fy, 'kS{kf.kd laLFkkuksa vkSj çkS|ksfxdh 
çnkrkvksa ds lkFk dke djus dh vko';drk gksxhA

vuqla/ku fufgrkFkZ

VhohbZVh esa beflZo rduhd dh nh?kZdkfyd 
çHkko'khyrk dk ewY;kadu djus ds fy, vf/d 'kks/ 
dh vko';drk gSA blesa lh•us ds ifj.kkeksa] Nk=k tqM+ko 
vkSj dfj;j liQyrk ij blds çHkko dk vè;;u 'kkfey 
gSA[4] vè;;u fo'ks"k :i ls O;kolkf;d f'k{kk ds 
fy, rS;kj dh xbZ ubZ beflZo çkS|ksfxfd;ksa ds fuekZ.k 
esa uokpkj dks c<+kok ns ldrk gSA[3, 4, 7, 37, 38] blesa 
vf/d okLrfod fleqys'ku cukuk vkSj mi;ksxdrkZ ds 
vuqdwy baVjiQsl cukuk 'kkfey gSA vuqla/ku VhohbZVh 
ikBÔØeksa vkSj f'k{k.k ç.kkfy;ksa esa O;kid çkS|ksfxdh 
dks ,dhÑr djus ds fy, lokZsÙke rjhdksa dk irk yxk 
ldrk gSA blls laLFkkuksa dks bu midj.kksa dks vf/d 
çHkkoh <ax ls ykxw djus esa enn fey ldrh gS vkSj bu  
midj.kksa ls feyus okys ykHkksa dks vf/dre djus esa 
enn fey ldrh gSA vuqla/ku dks Hkh f'k{kk esa çkS|ksfxdh 
ds O;kid mi;ksx ds uSfrd eqíksa dk irk yxkuk pkfg,] 
ftlesa MsVk xksiuh;rk] Nk=k dY;k.k vkSj çkS|ksfxdh yr 
dh laHkkouk 'kkfey gSaA

fu"d"kZ

dqy feykdj] VhohbZVh dks cnyus esa O;kid 
çkS|ksfxdh vè;;u ds O;kid lS¼kafrd] O;kogkfjd] 
lkekftd] jktuhfrd vkSj 'kks/ fufgrkFkZ gSaA blesa 
uokpkj vkSj vuqla/ku dks c<+kok nsus] 'kSf{kd uhfr;ksa dks 
çHkkfor djus vkSj O;kolkf;d f'k{kk dh çHkko'khyrk 
vkSj igqap dks egRoiw.kZ :i ls c<+kus dh {kerk gSA
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lkjka'k

Hkkjr dh jk"Vªh; f'k{kk uhfr 2020 (NEP 2020) eq[;/kjk dh f'k{kk esa O;kolkf;d çf'k{k.k dks ,dhÑr 
djrh gS] tks rduhdh {ks=kksa ds fy, xf.kr dks vk/kjHkwr dkS'ky ds :i esa mi;ksx djus dk ,d vuwBk volj 
çnku djrh gSA rduhdh vkSj dkS'ky f'k{kk esa xf.kr ,d egRoiw.kZ Hkwfedk fuHkkrk gS] vkSj leL;k&lekèkku 
dkS'ky] x.kuh; lksp vkSj MsVk fo'ys"k.k dks c<+kok nsrk gS & ;s lHkh rduhdh {ks=kksa ds fy, egRoiw.kZ gSaA bls 
gkfly djus ds fy,] ;g ys• NEP 2020 dh igyksa ds vuq:i ;qfDr;ksa@rkSj&rjhdksa dk çLrko j•rk gSA ;g 
vuqç;ksx&vk/kfjr (Application based) f'k{kk dh vksj ,d >qdko@#[k j•us ij tksj nsrk gS] tgk¡ Nk=k vius 
pqus gq, rduhdh {ks=kksa esa xf.kr dh vo/kj.kkvksa dh O;kogkfjdrk@mi;ksfxrk dks ns• ldrs gSaA blds vfrfjDr] 
xf.kr dks lh/s rkSj ij rduhdh ikBÔØeksa esa ,dhÑr djus vkSj ifj;kstuk vk/kfjr vf/xe (Project based 
Learning) dks c<+kok nsus ls ,d ,slk ekgkSy curk gS tgka Nk=k rduhdh {ks=k vkSj xf.kr nksuksa ,d lkFk 
lh• ldrs gSaA var esa] ;g ys• izkS|ksfxdh dh enn ls xf.kr ds iQk;nksa dks crkrk gS ftlls eqf'dy phtsa Hkh 
vklku vkSj Li"V gks tkrh gSaA izkS|ksfxdh dk ,dhdj.k xf.kr dh mi;ksfxrk dks c<+k ldrk gS] ftlls rduhdh 
dkS'ky gkfly djus okys Nk=kksa ds fy, tfVy vo/kj.kk,a@dkWUlsIV~l vf/d vklku vkSj Li"V gks ldrh gSaA bu 
rjhdksa ls xf.kr dk çHkkoh <ax ls ykHk mBkdj] NEP 2020 lS¼kafrd Kku vkSj O;kogkfjd dkS'ky ds chp 
dh nwjh dks de dj ldrh gS] ftlls Nk=kksa dks t:jh phtsa lh•us esa enn feyrh gSA

Abstract
India's NEP 2020 integrates vocational training into mainstream education, offering a unique chance 

to use mathematics as a foundational skill for technical fields. Mathematics plays a crucial role in technical 
and skill education, and fosters problem & solving skills, computational thinking, and data analysis & all 
crucial for technical fields. To achieve this, the article proposes strategies aligned with NEP 2020's initiatives. 
It emphasizes a shift towards application-based learning, where students can see the practical relevance of 
mathematical concepts within their chosen technical fields. Additionally, integrating mathematics directly 
into technical courses and promoting project-based learning can create a synergistic environment where 
students develop both technical and mathematical expertise simultaneously. Finally, the article explores how 
technology integration can enhance mathematical education, making complex concepts more accessible and 
visually engaging for students pursuing technical skills. By effectively leveraging mathematics through these 
approaches, NEP 2020 can bridge the gap between theoretical knowledge and practical skills, equipping 
students with some necessary tools.
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eq[; 'kCn% ,ubZih 2020] rduhdh dkS'ky] xf.kr f'k{kk] xf.kr esa ewyHkwr dkS'ky] vuqç;ksx&vk/kfjr f'k{kk] 
xf.kr f'k{kk esa çkS|ksfxdh ,dhdj.kA
Key Words: NEP 2020, Technical Skills, Mathematics Education, Foundational Skills in Mathematics, 
Application-based Learning, Technology Integration in Mathematics Education.

ifjp; 

o"kZ 2020 esa] Hkkjr us ,d jk"Vªh; f'k{kk uhfr 
çLrqr dh] ftldk mís'; ns'k dh f'k{kk ç.kkyh esa 
cnyko ykuk gS¹1ºA bl lq/kj dk eq[; iQksdl Nk=kksa 
dks rduhdh vkSj dkS'ky&vk/kfjr Kku ls ySl djuk 
gS rkfd osa 21oha lnh ds tkWc ekdZsV esa liQy gks 
ldsaA NEP ikjaifjd] ijh{kk dsafær f'k{kk dh lhekvksa 
dks igpkurh gS vkSj ,d vf/d lexz n`f"Vdks.k dh 
vksj cnyko dk çLrko djrh gS] ftlesa O;kolkf;d 
çf'k{k.k vkSj m|ksx ds vuqHko dks eq[; f'k{kk ds 
lkFk tksM+k x;k gS¹2ºA bl dkS'ky fodkl ij tksj nsus 
dk mís'; lS¼kafrd Kku vkSj O;kogkfjd vuqç;ksx ds 
chp dh •kbZ dks ikVuk gS] ftlls Lukrdksa dh ,d 
,slh ih<+h rS;kj gks lds tks Hkkjrh; tu'kfDr esa lkFkZd 
;ksxnku nsus ds fy, vPNh rjg ls rS;kj gksA

gkykafd Hkkjr ds ikl ,d cM+k rduhdh dk;Zcy 
gS] fiQj Hkh dq'ky is'ksojksa dh la[;k vkSj m|ksx dh 
ekaxksa ds chp ,d varj cuk gqvk gS¹7] 8ºA ikjaifjd 
O;kolkf;d çf'k{k.k ekStwn gS] ysfdu bldh igqap 
lhfer gS vkSj xq.koÙkk esa vlaxfr gks ldrh gSA NEP 
2020 bl pqukSrh dks Lohdkj djrh gS vkSj bls ikj 
ikus dk y{; j•rh gS] ftlesa eq[;/kjk dh f'k{kk 
esa O;kolkf;d çf'k{k.k dk ,dhdj.k] ikBÔØeksa dh 
O;kid J`a•yk dh is'kd'k vkSj baVuZf'ki vkSj çkstsDV 
dk;Z ds ekè;e ls O;kogkfjd vuqHko ij tksj fn;k 
x;k gS¹8ºA ;g Hkkjr esa ,d vf/d etcwr vkSj 
m|ksx&lacaf/r rduhdh dkS'ky f'k{kk ç.kkyh dh vksj 
,d vk'kktud cnyko dk ladsr nsrk gSA

NEP 2020 dh n`f"V dk ,d eq[; igyw  
eq[;/kjk dh f'k{kk esa O;kolkf;d çf'k{k.k vkSj dkS'ky 
fodkl dk ,dhdj.k gS] tks de mez ls gh 'kq: gksrk 
gSA gkykafd] bu rduhdh dkS'kyksa dks c<+kok nsus ds 
fy, ,d etcwr uhao dh vko';drk gksrh gSA xf.kr 
foKku vkSj çkS|ksfxdh dh lkoZHkkSfed Hkk"kk ds :i esa 
dk;Z djrk gS] tks tfVy leL;kvksa dks gy djus] MsVk 
dk fo'ys"k.k djus vkSj uohu lek/kuksa dks fMtkbu 

djus ds fy, vko';d midj.k çnku djrk gSA 
bathfu;fjax esa tfVy x.kukvksa ls ysdj vkVhZfiQf'k;y 
baVsfytsal dks lapkfyr djus okys ,YxksfjFe rd] 
xf.kr dh Bksl le> rduhdh {ks=kksa dh ,d foLr`r 
J`a•yk esa liQyrk ds fy, vk/kjf'kyk gSA blfy,] 
Nk=kksa ds chp xf.krh; çoh.krk dks etcwr djus ij 
u, fljs ls è;ku fn, fcuk NEP 2020 dk rduhdh 
vkSj dkS'ky fodkl ij tksj iwjh rjg ls lkdkj ugha 
fd;k tk ldrkA

rduhdh dkS'ky esa xf.kr dh Hkwfedk

NEP 2020 ftu fof'k"V rduhdh {ks=kksa dks 
etcwr djus dk y{; j•rk gS] muesa xgjkbZ ls ns•us 
ij] gkoZMZ fo'ofo|ky; tSls laLFkkuksa us xf.kr dh 
dsaæh;rk dks mtkxj fd;k gSA gkoZMZ ds xzstq,V Ldwy 
vkWiQ ,tqds'ku dh 2018 dh ,d fjiksVZ daI;wVj 
foKku f'k{kk esa xf.kr dh egRoiw.kZ Hkwfedk ij tksj 
nsrh gS] fo'ks"k :i ls ,YxksfjFe vkSj MsVk lajpukvksa 
dks le>us ds fy,] tks lkWÝVos;j vkSj fMftVy 
çkS|ksfxfd;ksa ds cqfu;knh fcfYMax CykWDl gSa¹3ºA blh 
rjg] eSlkpqlsV~l baLVhVÔwV vkWiQ VsDuksykWth (MIT) 
ds ,d vè;;u ls bathfu;fjax fMflfIyUl esa etcwr 
xf.krh; dkS'ky ds egRo dks cy feyrk gSA MIT dk 
vksiu dkslZos;j çksxzke fo'ks"k :i ls bathfu;jksa ds fy, 
fMtkbu fd, x, dSydqyl ikBÔØe miyC/ djkrk 
gS] tks okLrfod nqfu;k dh bathfu;fjax leL;kvksa dks 
gy djus ds fy, xf.krh; çoh.krk dh vko';drk 
dks mtkxj djrk gS¹4ºA ;s mnkgj.k fn•krs gSa fd dSls 
fo'o Hkj ds çeq• 'kS{kf.kd laLFkku rduhdh f'k{kk 
dh uhao ds :i esa xf.kr ds egRo dks igpkurs gSaA

fof'k"V rduhdh {ks=kksa esa viuh Hkwfedk ls vyx] 
xf.kr egRoiw.kZ gLrkarj.kh; dkS'kyksa dks fodflr 
djrk gS tks fdlh Hkh rduhdh {ks=k esa liQyrk ds 
fy, vko';d gSaA vkfFkZd lg;ksx vkSj fodkl laxBu  
}kjk çdkf'kr 2019 ds ,d 'kks/ i=k esa leL;k& 
lek/ku vkSj fo'ys"k.kkRed lksp dkS'ky fodflr 
djus esa xf.kr ds egRo ij tksj fn;k x;k gSA vè;;u 
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xf.kr vkSj rduhdh dkS'ky dk laxe % ,d 
n`"Vkar

xf.kr dks lh/s rduhdh ikBÔØeksa ds lkFk 
feykuk vkSj çkstsDV&vk/kfjr yfuZax dk mi;ksx djuk 
Nk=kksa dks rduhdh dkS'ky vkSj xf.kr nksuksa dks ,d 
lkFk lh•us esa enn djrk gSA fofHkUu {ks=kksa esa xf.kr 
ds egRo dks fn•kus ds fy,] ge bathfu;fjax] foÙk] 
Ñf"k vkSj tufudh ds mnkgj.kksa ij utj Mkyrs gSaA ;s 
mnkgj.k] fp=k 1 (ys•d }kjk AI ls fufeZr)] çnf'kZr 
djsaxs fd xf.kr dSls çR;sd {ks=k esa ;ksxnku nsrk gSA

xf.kr bathfu;fjax vkSj çkS|ksfxdh dh uhao gS] tks 
fofHkUu fMflfIyUl esa flLVe ds fo'ys"k.k] fMtkbu 
vkSj vuqdwyu ds fy, vko';d midj.k çnku djrh 
gSA mnkgj.k ds fy,] jkscksV ewoesaV~l dks ekWMy djus 
ds fy, 'kq¼ xfr foKku (Kinematics) esa T;kfefr 
vkSj cht xf.kr dk mi;ksx fd;k tkrk gS] tcfd 
fu;a=k.k flLVe fodflr djus ds fy, vody 
lehdj.k vkSj jSf[kd chtxf.kr vko';d gSa] tks 
jkscksV ds O;ogkj dks funZsf'kr djrs gSaA ;s xf.krh; uhao 
fofHkUu vuqç;ksxksa esa lVhd vkSj dq'ky jkscksfVd dk;ks± 
dks l{ke cukrh gSa] ftlesa fofuekZ.k vkSj vkWVksuksel 

esa bl ckr ij tksj fn;k x;k gS fd xf.krh; rdZ 
O;fDr;ksa dks tfVy pqukSfr;ksa ls fuiVus] iSVuZ dh 
igpku djus vkSj rkfdZd lek/kuksa rd igqapus ds fy, 
l'kDr cukrk gS& ;s dkS'ky lHkh rduhdh fMflfIyUl 
esa vewY; gSa¹5ºA fu"d"kZr%] NEP 2020 esa rduhdh 
vkSj dkS'ky fodkl ij tksj Nk=kksa ds chp xf.krh; 

çoh.krk dks etcwr djus ij u, fljs ls è;ku nsus 
dh vko';drk gSA fof'k"V rduhdh {ks=kksa dh uhao ds 
:i esa bldh Hkwfedk ls ysdj vko';d gLrkarj.kh; 
dkS'ky fodflr djus dh bldh {kerk rd] xf.kr 
liQy rduhdh f'k{kk dh vk/kjf'kyk ds :i esa dk;Z 
djrk gSA

rduhdh vkSj dkS'ky f'k{kk esa xf.kr dh Hkwfedk ij ,d mnkgj.k rkfydk bl çdkj gS%
rkfydk 1- rduhdh O;olk;ksa esa mi;ksx fd, tkus okys xf.krh; dkS'ky

xf.krh; dkS'ky mnkgj.k O;olk; mi;ksx dk fooj.k

csfld ,ytsczk

(vk/kjHkwr chtxf.kr)

bysfDVªf'k;u] c<+bZ] Iyacj bysfDVªdy lfdZV] eVsfj;y dh DokafVVh] ;k nkc 

dh x.kuk esa vKkr pjksa dks gy djuk

T;ksesVªh (T;kfefr) e'khfuLV] osYMj] vkfdZVsDV dks.kksa dh x.kuk] oLrqvksa dks fMtkbu vkSj fuekZ.k 

ds fy, LFkkfud laca/

fVªXuksesVªh 

(f=kdks.kfefr)

loZs{kd] HVAC rduhf'k;u Hkw losZ{k.k ;k ok;q izokg x.kuk ds fy, nwjh] dks.k 

vkSj f=kdks.kferh; vuqikrksa dh x.kuk

MsVk vkSj lkaf[;dh usVodZ rduhf'k;u] eSU;qiQSDpfjax 

fo'ks"kK

usVodZ VªSfiQd MsVk dk fo'ys"k.k] çksMD'ku 

LVSfVfLVDl dk fo'ys"k.k dj VªsaM~l igpkuuk vkSj 

leL;kvksa dks gy djuk

usfoxs'ku 'kkfey gSaA
'kSf{kd lsfVaXl esa] xf.kr dks jkscksfVDl ds lkFk 

,dhÑr djuk gkFkksa ds vuqHko çnku djds lS¼kafrd 
vo/kj.kkvksa dks lqn`<+ djrk gSA 'kSf{kd jkscksfVDl 
leL;k&lek/ku dkS'ky vkSj jpukRedrk dks c<+kok 
nsrk gS] ftlls vewrZ xf.krh; fl¼kar Nk=kksa ds fy, 
vf/d Bksl vkSj :fpdj gks tkrs gSaA jkscksfVDl vkSj 
xf.kr f'k{kk dks feykus okys dk;ZØeksa us Nk=kksa dh 
x.kuh; lksp vkSj foKku] izkS|ksfxdh] bathfu;fjax vkSj 
xf.krh; {ks=kksa esa mudh #fp c<kus esa liQyrk fn•kbZ 
gS] tSlk fd gky dh 'kks/ leh{kkvksa esa ppkZ dh xbZ 
gSA¹13º ;g ,dhdj.k Nk=kksa dks Hkfo"; ds rduhdh 
fodkl ds fy, rS;kj djus esa enn djrk gS] mUgsa Kku 
vkSj O;kogkfjd dkS'ky nksuksa ls ySl djrk gSA

xf.kr rduhdh vkSj dkS'ky f'k{kk esa ,d  
egRoiw.kZ Hkwfedk fuHkkrk gS] tSlk fd¹14º esa ,d mPp 
rkieku iQuZsl ds fMtkbu vkSj fuekZ.k }kjk fn•k;k 
x;k gSA rkih; leL;kvksa dks ekWMy djus ds fy, 
Å"ek varj.k ds lehdj.kksa vkSj vkaf'kd vody 
lehdj.k dks le>uk Nk=kksa dks ifjfer rRo fo'ys"k.k 
tSlh la[;kRed fof/;ksa dk mi;ksx djds rkieku 
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çksiQkby dks ekWMy djus vkSj tfVy rkih; leL;kvksa 
dks gy djus dh vuqefr nsrk gSA blds vfrfjDr] 
b"Vrehdj.k ,YxksfjFe] fudk; izkpyksa dks Bhd&Bkd 
djrs gSa vkSj leL;k&lek/ku dkS'ky dks c<+krs gSaA 
lS¼kafrd vo/kj.kkvksa dk ;g O;kogkfjd vuqç;ksx 
fl¼kar vkSj O;ogkj ds chp dh •kbZ dks ikVrk gS 
lkFk gh Nk=kksa dks uokpkj dk;Z ds fy, rS;kj djrk gSA

cSafdax vkSj foÙk esa xf.kr dh ,d  
egRoiw.kZ Hkwfedk gS] •kldj tksf•e çca/u esa fuos'kksa 
dks vuqdwfyr djus esa vkSj foÙkh; ;kstukvksa ds fuekZ.k 
esa] iksVsaf'k;y uqdlku dks iwokZuqekfur djus esa] ekWMYl 

tSls fd oSY;w ,V fjLd lgk;d gksrs gSa tcfd ekWMuZ 
iksVZiQksfy;ks fl¼kar ls ,DliVZ] fuos'k dh ;kstuk cukus 
ds fy, rduhdh tksf•e vkSj fjVuZ dks larqfyr djrs gSa 
A foÙkh; xf.kr Hkh udnh eksM dks ekWMfyax djds ;kstuk 
dks liQy cukrk gS vkSj jsVk;jesaV lsfoaXl dk çkstsD'ku 
djrk gSA

xf.krh; f'k{kk ds ekè;e ls foÙkh; lk{kjrk dks 
lq/kjuk csgrj foÙkh; fu.kZ;ksa vkSj vkfFkZd fLFkjrk dh 
vksj ys tk ldrk gSA vè;;u¹11º esa ;g fn•k;k x;k 
gS fd mPp foÙkh; lk{kjrk okys O;fDr foÙkh; lsokvksa 

dk çHkkoh mi;ksx dj ldrs gSaA      

(a) jkscksfVDl (b) foÙk

(c) Ñf"k (d) fpfdRlk 

 fp=k 1-  xf.kr dk ;ksxnku% bathfu;fjax] foÙk] Ñf"k vkSj fpfdRlk vuqla/ku esa mUufr

vt; dqekj] ^^ jk"Vªh; f'k{kk uhfr 2020 esa xf.kr dh egRoiw.kZ Hkwfedk % rduhdh vkSj dkS'ky f'k{kk dk l'kfDrdj.k**
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vk/qfud Ñf"k esa] MsVk vkSj xf.kr egRoiw.kZ gSaA 
fdlku iQly mRiknu c<+kus] lalk/u fu;kstu vkSj 
iQkWeks± dks csgrj rjhds ls pykus ds fy, xf.kr dk 
mi;ksx djrs gSaA feêðh] ekSle] vkSj iQly LokLF; dk 
fo'ys"k.k djus ds fy, os LFkyh; lwpuk ç.kkfy;ksa 
(GIS) vkSj LekVZ iQkWfeZax rduhd dk mi;ksx djrs 
gSaA blls os ikuh] moZjd] vkSj dhVuk'kdksa dk lgh 
mi;ksx djds lalk/uksa dks cpkrs gSa vkSj i;kZoj.k dks 
lajf{kr djrs gSaA

mnkgj.k ds :i esa¹12º] ds vuqlkj] vf/d iQly 
çkIr djus ds fy, feêðh dh tkap ls ysdj moZjd dh 
fdruh ek=kk nsuh gS vkSj dc vkSj fdruk ikuh nsuk gS 
;g tkuus esa xf.kr enn djrk gSA ykxr] ykHk] vkSj 
cktkj ds #>kuksa dk fo'ys"k.k djds xf.kr] dkSu lh 
iQlysa mxkuh gSa vkSj csgrj ykHk ds fy, fdruh ykxr 
gksuh pkfg, tSls foÙkh; fu.kZ;ksa esa fdlkuksa dks enn 
djrk gSA fp=kksa esa fn•k;k x;k gS fd iQly pquus ls 
ysdj lalk/uksa dk çca/u vkSj iSls dekus rd MsVk 
vkSj xf.kr dSls lkFk feydj Ñf"k dks lq/kjrs gSaA

xf.kr vkSj MsVk tufudh esa egRoiw.kZ gSa] •kldj 
Mh,u, lhDosaflax vkSj thukse ,uksVs'ku tSlh çfØ;kvksa esaA 
Mh,u, lhDosaflax xf.krh; ,YxksfjFe dk mi;ksx djds 
NksVs Mh,u, VqdM+ksa dks ,d lkFk tksM+rh gS] ftlls cM+s 
iSekus ij tsusfVd MsVk dks le>us esa enn feyrh gSA 
thukse ,uksVs'ku] tks Mh,u, esa thu vkSj vU; egRoiw.kZ 
fo'ks"krkvksa dh igpku djrk gS] thukse ds fo'kky vkdkj 
dks çHkkoh <ax ls laHkkyus ds fy, xf.krh; ekWMyksa ij 
fuHkZj djrk gSA rqyukRed thuksfeDl fofHkUu thoksa dh 
tsusfVd lajpuk dh rqyuk djus ds fy, lkaf[;dh; fof/;ksa 
dk mi;ksx djrk gS] ftlls 'kks/drkZvksa dks fodkloknh 
lEca/ksa vkSj tsusfVd fofo/rk dks le>us esa enn feyrh 
gSA ;s vuqç;ksx fn•krs gSa fd tsusfVd vuqlaèkku dks vkxs 
c<+kus esa xf.krh; fl¼kar fdrus egRoiw.kZ gSaA ns•sa¹9] 10ºA

ys•¹15º gkbZ Ldwy f'k{kk esa ,d fparktud ço`fÙk 
dks mtkxj djrk gS tgka Nk=kksa dks ^esfMdy* vkSj 
^ukWu&esfMdy* esa j•k tkrk gSA bldk ifj.kke vDlj 
thofoKku dk vè;;u djus vkSj xf.kr dh mis{kk 
djus esa gksrk gSA ;g foHkktu xf.kr vkSj thofoKku 
ds vkilh lEca/ dks utjvankt djrk gS] tSlk fd 
tsusfVDl] lsy ck;ksykWth] vkSj ;gka rd fd i'kq 

O;ogkj vè;;u tSls {ks=kksa esa xf.krh; vo/kj.kkvksa 
dh egRoiw.kZ Hkwfedk ls Li"V gksrk gSA ys•d áwLVu 
esa ,eMh ,aMjlu dSalj lsaVj dk mYys• djrs gSa] 
tks vkWUdksykWth vuqla/ku vkSj mipkj esa ,d çeq• 
laLFkku gSA dbZ oSKkfudksa dks xf.krh; ekWMfyax vkSj 
dEI;wVs'kuy fo'ys"k.k esa fo'ks"kKrk ds lkFk gh lwpuk 
çkS|ksfxdh (IT) fo'ks"kKksa ds lkFk jkstxkj feyrk gSA 
;s {ks=k vk/qfud dSalj vuqla/ku esa MsVk fo'ys"k.k] 
fleqys'ku ekWMfyax] vkSj u, mipkj j.kuhfr;ksa ds 
fodkl esa egRoiw.kZ Hkwfedk fuHkkrs gSaA ;g thofoKku 
f'k{kk esa xf.kr ds ,dhdj.k dh odkyr djrk gS 
rkfd var%fo"k; lksp dks c<+kok fn;k tk lds vkSj 
Nk=kksa dks vk/qfud oSKkfud vuqla/ku dh tfVyrkvksa 
ds fy, csgrj rjhds ls rS;kj fd;k tk ldsA

fu"d"kZ esa] ;s ifjn`'; fn•krs gSa fd xf.kr 
bathfu;fjax] foÙk] Ñf"k] vkSj tufudh esa fdruk 
vko';d gSA xf.kr f'k{kk esa çkS|ksfxdh ds ,dhdj.k 
ls tfVy vo/kj.kkvksa dks le>uk vkSj rduhdh 
dkS'ky dh i<kbZ djus okys Nk=kksa ds fy, vf/d 
jkspd cukuk vklku gks ldrk gSA ;g mUgsa vk/qfud 
rduhdh {ks=kksa esa fofo/ pqukSfr;ksa ds fy, rS;kj djus 
esa enn djrk gSA

xf.kr ds f'k{k.k n`f"Vdks.k esa cnyko dh 
vko';drk

vDlj çes;ksa vkSj çek.kksa ds jVus ij dsafær 
xf.kr f'k{kk ds ikjaifjd n`f"Vdks.kksa us dbZ yksxksa dks 
;g fo'okl fnyk;k gS fd xf.kr ,d uhjl vkSj vewrZ 
fo"k; gS] ftldk muds thou ls dksbZ lEca/ ugha gSA 
;g /kj.kk Nk=k dh :fp dks de dj ldrh gS vkSj 
xf.kr dh 'kfDr vkSj egÙkk dks ysdj mudh le> 
dks lhfer dj ldrh gSA ;g 'kks/ okLrfod nqfu;k 
ds lanHkks± esa xf.kr ds egRo vkSj vuqç;ksx dks mtkxj 
djus dh fn'kk esa f'k{k.k n`f"Vdks.k esa cnyko dh 
vko';drk dk irk yxkus dk ç;kl djrk gSA

Ldwyksa esa xf.kr dh f'k{kk vDlj egRoiw.kZ 
pqukSfr;ksa dk lkeuk djrh gSA gekjs ikl çHkkoh f'k{k.k 
fof/;ksa dh deh gS vkSj ge jVus vkSj CySdcksMZ 
f'k{k.k ij vR;f/d fuHkZj gSaA xf.kr vius vki esa var% 
fo"k; vkSj okLrfod nqfu;k ds vuqç;ksxksa ls Hkjiwj gksus 
ds ckotwn] tSls fd ikbFkkxksjl çes; dk ,sfrgkfld vkSj 
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O;kogkfjd mi;ksx] bu laca/ksa dks vkd"kZd rjhdksa ls 
'kk;n gh dHkh fl•k;k tkrk gSA mnkgj.k ds fy,] d{kk 
esa bl çes; ds okLrqdyk vkSj Hkwfe ekiu esa vuqç;ksxksa 
dh lkekU;r% ppkZ ugha dh tkrh gSA

blds vykok] lHkh Nk=kksa dks ,d leku rjhds 
ls i<+kus dk leku n`f"Vdks.k bl rF; dks utjvankt 
djrk gS fd gkFkksa&gkFk] O;kogkfjd vuqHkoksa ls lh•us 
esa o`f¼ gksrh gSA vadxf.kr •tkus dh •kst tSlh 
xfrfof/;k¡ lh•us dks vkuannk;d vkSj :fpdj cuk 
ldrh gSa] ftlls vo/kj.kkRed le> vkSj jpukRed 
lksp dks c<+kok feyrk gSA f'k{kdksa dks çeq•  
voèkkj.kkvksa ij è;ku dsafær djuk pkfg, vkSj 
ikBÔØe dk dM+kbZ ls ikyu djus ds ctk; çk;ksfxd 
f'k{kk ds fy, vf/d le; nsuk pkfg,A

vkfFkZd lg;ksx vkSj fodkl laxBu (OECD)  
}kjk fd, x, vè;;uksa ls bl /kj.kk dks cy feyrk gS 
fd dsoy jVus ij è;ku dsafær djuk Nk=k dh lh•us 
dh çfd;k ds fy, gkfudkjd gks ldrk gSA¹5º muds 
'kks/ ls ;g irk pyrk gS fd ,sls 'kSf{kd rkSj rjhdksa 
dh vko';drk gS tks okLrfod nqfu;k ds ifjn`';ksa esa 
xf.krh; vo/kj.kkvksa ds vuqç;ksx vkSj O;k[;k ij tksj 
nsrs gksaA ;g n`f"Vdks.k fo"k; dh xgjh le> dks c<+kok 
nsrk gS vkSj leL;k lek/ku vkSj egRoiw.kZ lksp tSlh 
ewY;oku gLrkarj.kh; dkS'kyksa dks fodflr djrk gSA

blds vykok] us'kuy dkmflay vkWiQ VhplZ 
vkWiQ eSFksesfVDl (NCTM) }kjk fd, x, vuqla/ku¹6º 
xf.kr dh f'k{kk dks Nk=kksa }kjk i<sa tk jgs fof'k"V 
fo"k;ksa ds vuq:i cukus ds egRo dks mtkxj djrk gSA 
;g O;fDrxr n`f"Vdks.k Nk=kksa dks xf.kr vkSj muds pqus 

gq, {ks=kksa ds chp lh/s lEca/ dks ns•us dh vuqefr 
nsrk gS] ftlls mudh çsj.kk vkSj layXurk c<+rh gSA 
vuqç;ksxksa ij tksj nsdj vkSj funZs'k dks vuqdwfyr 
djds] ge èkkj.kk vkSj okLrfodrk ds chp dh •kbZ 
dks ikV ldrs gSa] xf.kr dks ,d thoar vkSj xfr'khy 
fo"k; ds :i esa çdV dj ldrs gSa ftlesa vufxur 
laHkkoukvksa dks vuykWd djus dh {kerk gSA

fu"d"kZ

NEP 2020 gesa xf.kr dks rduhdh {ks=kksa ds fy, 
,d ekSfyd dkS'ky ds :i esa mi;ksx djus dk volj 
çnku djrk gSA vuqç;ksx&vk/kfjr f'k{kk ij è;ku 
dsafær djds vkSj xf.kr dks rduhdh ikBÔØeksa esa 
,dhÑr djds] Nk=k leL;k&lek/ku dkS'ky] x.kuh; 
lksp vkSj MsVk fo'ys"k.k {kerkvksa dk fodkl djrs gSaA 
;g n`f"Vdks.k ikjaifjd jVus dh fof/;ksa ds foijhr gS] 
ftlls xf.kr vf/d vkd"kZd vkSj çklafxd curk gSA 
'kks/] fo'ks"k :i ls rduhdh dkS'ky dh i<kbZ djus 
okys Nk=kksa ds fy, okLrfod nqfu;k ds vuqç;ksxksa vkSj 
O;fDrxr funZs'k ds ykHkksa dks mtkxj djrk gSA ,slh 
j.kuhfr;k¡ Nk=kksa dh çsj.kk dks c<+k ldrh gSa] le> 
dks xgjk dj ldrh gSa] vkSj mUgsa rduhdh dfj;j ds 
fy, csgrj rjhds ls rS;kj dj ldrh gSaA çkS|ksfxdh 
,dhdj.k xf.krh; f'k{kk dks c<+k ldrk gS] tfVy 
vo/kj.kkvksa dks vf/d lqyHk vkSj n`f"Vxr :i ls 
vkd"kZd cuk ldrk gSA bu fof/;ksa ds ekè;e ls 
xf.kr dk çHkkoh <ax ls ykHk mBkdj] ,ubZih 2020 
lS¼kafrd Kku vkSj O;kogkfjd dkS'ky ds chp dh 
•kbZ dks ikV ldrk gS vkSj Nk=kksa dks vko';d  
midj.kksa ls lqlfTtr dj ldrk gSA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh
Application based vuqiz;ksx vk/kfjr
Computational Thinking x.kuh; lksp
Genetics tufudh
Heat Transfer Å"ek varj.k
Problem Solving Skills leL;k lek/ku dkS'ky
Project based Learning ifj;kstuk vk/kfjr vf/xe
Spatial LFkkfud
Technology Integration izkS|ksfxdh ,dhdj.k

vt; dqekj] ^^ jk"Vªh; f'k{kk uhfr 2020 esa xf.kr dh egRoiw.kZ Hkwfedk % rduhdh vkSj dkS'ky f'k{kk dk l'kfDrdj.k**
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lkjka'k 
Hkk"kk esa rduhd ,oa dkS'ky f'k{kk dh ifjorZudkjh xfr'khyrk fo"k; orZeku esa cgqr lkFkZd ,oa mi;ksxh 

gSA Hkk"kk ds çfr lHkh ns'kokfl;ksa dk çse lgt ,oa LokHkkfod gSA dbZ pqukSfr;ksa dk lkeuk djrs gq, vkt 
çkS|ksfxdh] baVjusV] daI;wVj vkfn esa Hkh fganh viuk opZLo LFkkfir dj jgh gSA lHkh tkurs gSa fd ge ,d fganh 
Hkk"kh ns'k Hkkjr ds fuoklh gSA vk/qfud ;qx esa f'k{kk dks xzg.k djus ;k nsus esa ;fn ge vk/qfudrk dks xzg.k 
ugha djsaxs vFkok rduhd vkSj dkS'ky f'k{kk dks ugha viuk,axs rks ge nqfu;k dh nkSM+ esa fiNM+ tk,axs blfy, 
gesa rduhd ls tqM+uk gksxk vkSj rduhdh f'k{kk dks viukuk gksxkA tc vk/qfudre ç;ksx dh vko';drk iM+rh 
gS rc fganh f'k{k.k esa uohurk ykuk Hkh LokHkkfod gks tkrk gS] bldk rkRi;Z ;g ugha gS fd Hkk"kk lh•us dh 
ijaijkxr fof/;k¡ R;kT; gS D;ksafd vc rd ijaijkxr fof/;ka viuh dkjxjrk fl¼ djrh vk jgh gSA  çkphu 
vkSj vk/qfud fof/;ksa ds chp ,d e/qj lkeatL; LFkkfir fd;s tkus dh vko';drk gSA daI;wVj] osc] ehfM;k] 
baVjusV tSls vk/qfud rduhdh ekè;eksa ds mi;ksx ls fganh lkfgR; ,oa Hkk"kk ij fo'o dk è;ku vkdf"kZr fd;k 
tk ldrk gSA fganh ds ç;ksx dks c<+kok nsus ds fy, ;g t:jh gS fd fganh dsoy lkfgR; dh ikjaifjd fo/kvksa  
esa fleV dj uk jg tk, cfYd bldk ç;ksx gj fo"k; tSls foKku] jktuhfr] VsDuksykWth] lekt'kkL=k] euksfoKku 
vkSj vFkZ'kkL=k bR;kfn esa Hkh gks ldsA  blds fy, gesa fganh dh rduhd vkSj dkS'ky f'k{kk dh ifjorZudkjh 
xfr'khyrk dks viukuk gksxkA
Abstract

The subject of transformative dynamics of technology and skill education in language is very 
meaningful and useful in the present times. The love of all countrymen for language is natural and 
spontaneous.Facing many challenges, today Hindi is establishing its supremacy in technology, internet, 
computer etc. Everyone knows that we are residents of a Hindi speaking country India. In the modern 
era, if we do not adopt modernity or do not adopt technology and skill education in receiving or 
imparting education, then we will lag behind in the race of the world, hence we will have to connect 
with technology and adopt technical education. When there is a need for the latest experiment then it 
becomes natural to bring innovation in Hindi teaching, this does not mean that the traditional methods 
of learning the language should be abandoned because till now the traditional methods have been 
proving their effectiveness. There is a need to establish a harmonious relationship between ancient 
and modern methods. The world's attention can be drawn towards Hindi literature and language by 
using modern technical means like computer, web, media, internet. To promote the use of Hindi, it is 
necessary that Hindi should not be confined only to the traditional genres of literature but it should also 
be used in every subject like science, politics, technology, sociology, psychology and economics etc.
For this, we will have to adopt the transformative dynamics of Hindi technology and skill education.
eq[; 'kCn% bZ&f'k{kk] fganh] ijaijkxr] rduhdhA
Key Words: E-education, Hindi, Traditional, Technology.
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ifjp;

fganh Hkk"kk dk iQyd fojkV ,oa vifjes; gSA ge 
lHkh tkurs gSa fd fganh gekjh ekr̀Hkk"kk gSA gesa xkSjo gS fd 
;g inoh vkSj mikf/ fganh dks çkIr gSA dfo xq# xq#nso 
Jh jfoaæ ukFk VSxksj us cM+s lqanj 'kCnksa esa dgk Fkk fd&

^^Hkkjrh; Hkk"kk,a ufn;ka gSa vkSj fganh egkunh**

varjkZ"Vªh; eapksa ij Hkkjr dh jktHkk"kk] laidZ 
Hkk"kk ,oa jk"VªHkk"kk ds :i esa fganh dh Hkwfedk Hkkjr 
ds c<+rs dn ds lkFk fujarj le`¼ gks jgh gSA fganh 
Hkk"kk dh thoarrk dk jgL; mldh O;kidrk esa fufgr 
gSA fo'o Hkj esa dksbZ Hkh Hkkjrh; ;k rks fganh ;k 
viuh ekr`Hkk"kk esa gh lksprk] le>rk vkSj cksyrk gS 
vkSj og fganh ls fdlh u fdlh :i esa t:j ifjfpr  
gS[1]A fons'kksa esa jgus okys Hkkjrh; Hkh vius cPpksa dks 
fganh vkSj Hkkjrh; laLÑfr ls tksM+uk pkgrs gSaA muds 
fy, lcls cM+k vk/kj fganh gh gSA bldk vU; dkj.k 
mnkjhdj.k rFkk futhdj.k Hkh gSA vU; ns'kksa ds lkFk 
Hkkjr ds c<+rs O;kikfjd lEca/ksa us ,d nwljs ds ns'kksa 
dh Hkk"kkvksa dks lh•us dh vko';drk dks vkSj Hkh 
vf/d c<+k fn;k gSA rduhdh :i ls ;g fl¼ gks 
pqdk gS fd fganh Hkk"kk viuh fyfi vkSj mPpkj.k esa 
lcls 'kq¼ vkSj foKku lEer Hkk"kk gSA blfy, oSf'od 
Lrj ij dbZ ns'kksa us Hkkjrh; vè;;uksa dks c<+kok nsrs 
gq, vius ns'kksa esa fganh fl•kus ds fy, vusd laLFkku 
LFkkfir fd, gSaA fo'o ds 40 ls vf/d ns'kksa esa 600 
ls vf/d fo'ofo|ky;ksa vkSj Ldwyksa esa fganh dh f'k{kk 
nh tk jgh gSA nqfu;k ds lcls rkdroj ns'k vesfjdk 
gks ;k :lh fo}ku ;k fiQj ,f'k;kbZ ns'k tkiku vkfn 
fofHkUu ns'kksa esa fganh Hkk"kk dks fo'ks"k lEeku çkIr gSA 
bu ns'kksa dk Hkkjrh; Hkk"kk fganh ls tqM+uk Li"V djrk 
gS fd og fnu nwj ugha tc fganh fo'o dh Hkk"kk 
dgyk,xhA 

orZeku ;qx rduhd dk ;qx gSA f'k{kk esa  rduhd 
dk ç;ksx bZ&f'k{kk dgykrk gS] ftls bZ&yfu±x ds uke 
ls tkuk tkrk gSA 

gekjs vklikl ds okrkoj.k dks ns•s rks gekjs ikl  
bZ&f'k{kk ds fdrus gh lk/u miyC/ gSa tSls eksckby 
iQksu] daI;wVj] LekVZ Dykl] iksVZy] osclkbV bR;kfnA 
,slk dkSu gksxk] tks bu ekè;eksa dks ugha tkurk ;k ç;ksx 
ugha djrkA 'kk;n vkt dh nqfu;k dk çR;sd O;fDr 
bu lk/uksa ds }kjk Kku çkIr dj jgk gSA ;gka rd fd 
'kS'ko voLFkk ls gh ;g lHkh ekè;e ,d ckyd ds 

thou esa f•ykSus ds :i esa vkdj mldk Kku o/Zu 
dj jgs gSaA bZ&f'k{kk ds ;g lHkh lk/u mlds f•ykSus] 
iqLrdsa] xq#dqy] fo|ky; vkSj ekrk&firk dh Hkwfedk 
fuHkk jgs gSaA ;gka ;g dguk xyr ugha gksxk fd vkt 
dh nqfu;k ;gh gS rFkk vkt dh t:jr HkhA blfy, 
gesa orZeku esa bUgsa viukuk gh gksxkA 

;fn ge f'k{kk nsus ;k xzg.k djus esa bUgsa ugha 
viuk,axs rks ge vk/qfudrk dh nkSM+ esa fiNM+ tk,axsA 
blfy, gesa rduhd ls tqM+uk gksxk vkSj bZ&f'k{kk dks 
viukuk gksxkA gesa bl rduhd dks viukus esa ladksp 
Hkh ugha djuk pkfg, D;ksafd ;g rduhd gekjh f'k{kk 
dks jkspd ,oa çHkko'kkyh cukrh gSA 

bZ&f'k{kk dk lEca/ n`'; JO; rduhd ls tqM+k 
gqvk gS] ns•dj vkSj lqudj çkIr f'k{kk O;fDr ds 
efLr"d ij ,d vfeV Nki NksM+rh gSA gekjs ikl n`'; 
JO; rduhd ds vusd lk/u miyC/ gS tSls ihihVh 
JO; fjdkWfMZax] pyfp=k] fjdkWfMZax] çokg lfp=k] Vad.k 
lkexzh bUgha ds ç;ksx ls f'k{kk 'kk'or curh gS vkSj 
fo'ys"k.k djuk vklku gks tkrk gSA 

fganh Hkk"kk esa bZ&f'k{kk dk ç;ksx fganh Hkk"kk dks 
oSf'od Lrj ij fodflr djus esa egRoiw.kZ Hkwfedk 
fuHkk jgk gSA blh rduhd ds dkj.k orZeku esa osc] 
ehfM;k] foKkiu vkSj laxhr cktkj dksbZ Hkh {ks=k ,slk 
ugha cpk tgka fganh vc vius ikao u ilkj jgh gksA 
fons'kh yksx Hkh fganh lh•us ds fy, vius&vius ns'kksa 
esa bZ&f'k{k.k ds ç;ksx ij cy ns jgs gSaA 

dgk tkrk gS fd baVjusV ij fganh dk igyk 
çdk'ku 1996 ls gks jgk gSA 1997 esa tc bldk osc 
laLdj.k miyC/ djk;k x;k rc ;g baVjusV ij fo'o 
dk igyk fganh çdk'ku dgyk;k[2]A

fnypLi ckr ;g gS fd lu~ 2000 rd fganh 
osc  çdk'ku Hkkjr ls uk gksdj U;wthySaM vesfjdk ls  
gqvkA ;g dgk tk ldrk gS fd fganh osclkbV fons'k 
ls vkjaHk gqbZ rFkk vc ;g Hkkjr esa Hkh yksdfç; gks 
jgh gSA bl çdkj xwxy us Hkh fganh Hkk"kk ds çpkj 
çlkj esa egRoiw.kZ Hkwfedk fuHkkbZ gSA

bZ&f'k{kk dh uohu ç.kkfy;ka 'kS{kf.kd laLFkkuksa esa 
fo'ks"k :i ls fons'kh&Hkk"kk lkfgR; ds {ks=k esa vHkwriwoZ 
ifjorZu yk jgh gSA vk/qfud rduhdh çxfr rFkk c<+rh 
çkS|ksfxdh ds vuqdwy fganh Hkk"kk lkfgR; ds okLrfod 
Lo:i rFkk lw{e rRoksa vkSj vkd"kZd igyqvksa dks Nk=kksa 
ds le{k çLrqr djus esa vR;ar liQyrk Hkh çkIr gks 
jgh gSA blds iQyLo:i f'k{kk laLFkkuksa esa fganh Hkk"kk 
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yhuk xks;y] ^^fganh Hkk"kk vkSj bZ&f'k{kk**

lkfgR; dk iBu&ikBu vf/d #fpdj ,oa vkd"kZd 
cu x;k gSA bZ&f'k{kk ds dkj.k gh Hkkjr esa gh ugha 
fo'o ds fofHkUu {ks=kksa esa baVj,fDVo ohfM;ks dkWUÚsaflax 
rduhd dk ç;ksx fd;k tk jgk gS] vFkkZr ,d gh 
le; ij fHkUu&fHkUu ifjljksa esa cSBs gq, fo|kfFkZ;ksa dks 
fganh fl•kuk] vkSj bl nkSjku ge vkil esa ,d nwljs 
dks ns• Hkh ldrs gSa] ckrphr Hkh dj ldrs gSa vkSj 
;s lqfo/k lHkh ds fy, gSA 

vk/qfud ;qx ds fo|kFkhZ daI;wVj ls ysdj ohfM;ks] 
ewoh] MhohMh] baVjusV] bZesy] lks'ky ehfM;k] VsDLV 
eSlsftax vkSj vusdksa ,Il tSlh vk/qfud çkS|ksfxfd;ksa 
esa cgqr fuiq.k gSA muds ikl fMftVy nqfu;k ds 
ekè;e ls 24 ?kaVs viuh maxfy;ksa ds tknw ls nqfu;k Hkj 
dh •cjksa dk •tkuk •ksyus dh {kerk ekStwn gSA fdlh 
Hkh Hkk"kk dk Kku gkfly djus ls igys os ml Hkk"kk 
esa miyC/ Hkkf"kd ,oa lkaLÑfrd rRoksa rFkk L=kksrksa dks 
ubZ rduhd ds ekè;e ls çkIr djus dh laHkkoukvksa 
dh tkap iM+rky djrs gSaA 

vesfjdk ds f'k{k.k laLFkkuksa esa fo|kfFkZ;ksa dh 
bUgha t:jrksa dks è;ku esa j•rs gq, ukWFkZ dSjksfyuk 
LVsV ;wfuoflZVh esa opZqvy fj;fyVh] 360 fMxzh 
fotqvykbts'ku] xzhu LØhu vkSj 3&Mh fçafVax tSlh 
ubZ çkS|ksfxfd;ksa dk fganh Hkk"kk lkfgR; ds f'k{k.k vkSj 
vf/xe çfØ;k esa ç;ksx dj ubZ ih<+h ds fo|kfFkZ;ksa esa 
ubZ meax ,oa vkd"kZ.k iSnk fd;k x;k gS[3]A

Hkk"kk lkfgR; ds çkè;kidksa dks ges'kk ;g è;ku 
j•us dh vko';drk gS fd vk/qfud fo|kfFkZ;ksa dh 
Hkk"kk lkfgR; esa #fp fdl çdkj cukbZ tk ldrh gSA 
orZeku fo|kFkhZ ds ikl iBu&ikBu dh lkexzh dh 
Hkjekj gS rFkk vufxur {ks=k Hkh gS ysfdu Hkk"kk lkfgR; 
esa mudh #fp dks cuk, j•us vFkok fodflr djus 
ds fy, vk/qfud rduhdksa dk mi;ksx vko';d gS 
ftldks vf/dka'kr% egRo ugha fn;k tkrkA bZ&f'k{kk 
ds ekè;e ls fganh ds fo|kfFkZ;ksa dks fganh Hkk"kk ds 
jpukRed rRoksa tSls èofu vkSj vFkZ] Hkk"kk foKku 
dh {kerk] okD;ka'k] okD;ksa dk fuekZ.k] vuqPNsn]  
dFkksidFku] ç'uksÙkjh] Hkkjr dh laLÑfr] jhfr fjokt] 
laLdkj&ijaijk,a] /eZ] R;kSgkj] fparu&euu fu"i{k 
n`f"Vdks.k ds fo"k; esa vuqHko çnku fd;k tk ldrk 
gS rkfd ,d fganh Hkk"kh fo|kFkhZ Hkfo"; esa fo'o ds 
le{k vkRefo'okl ds lkFk Lo;a dks çLrqr dj ik,   
oSls Hkh fganh fo'o dh çkphure Hkk"kkvksa esa ls ,d 
gS ftldh ;g ;k=kk Jqfr] Hkkst i=kksa] rkM+&i=kksa] fHkfÙk& 
fp=kksa] f'kykys•ksa] rkezi=k vkfn ds jkLrs r; djrs gq, 

vkt ds fMftVy ;qx esa ços'k dj lrr çokgeku 
jgh gSA fganh dh fyfi nsoukxjh gSA nsoukxjh fyfi 
ds o.kks± dk oxhZdj.k Hkh iw.kZr% rduhdh n`f"Vdks.k 
ds lkFk gh fd;k x;k gSA yhuk esganys us blh fo"k; 
esa dgk Fkk fd ¶Hkkjrh; euhf"k;ksa us igpkuk fd 
o.kZekyk esa foKku gSaA èofu ds mPpkj.k esa 'kjhj ds 
fofHkUu vo;oksa dk O;ogkj gksrk gSA** bl ckr dks 
igpku dj 'kjhj foKku ds vuq:i Hkkjrh; o.kZekyk 
cuh vkSj mldh oxZokjh Hkh r; gqbZ[4]A ;g oSKkfudrk  
vk/qfud rduhdksa ls tqM+h gqbZ gSA orZeku esa dksbZ 
Hkh {ks=k ,slk ugha tgka vk/qfud rduhdksa dk ç;ksx 
uk fd;k tk jgk gksA ubZ rduhdksa dk ç;ksx tgka 
fdlh {ks=k dh miyfC/;ksa  dk ifjpk;d gS] ogha ubZ 
vkSj iqjkuh rduhdksa dk leUo; ml {ks=k ds fodkl 
,oa O;kidrk dks Hkh fl¼ djrk gSA blh çdkj tc 
fdlh Hkk"kk ds vè;;u dh ijaijkxr ,oa vk/qfud 
rduhdksa esa lEca/ e/qj gksrk gS rc og Hkk"kk vius 
fodkl ds mPpre f'k•j ij gksrh gSA ysfdu bl 
lEca/ esa tSls gh ruko mRiUu gksrk gS] og Hkk"kk 
ßkl dh vksj vxzlj gks tkrh gSA vr% ;g dgk tk 
ldrk gS fd fganh ds fodkl ds fy, fganh Hkk"kk 
rFkk bZ&f'k{kk ds chp leUo; cgqr egRoiw.kZ gSA ;g 
lEca/ dsoy fganh Hkk"kk lkfgR; rd gh lhfer ugha 
gksrk cfYd fdlh Hkh ladk; {ks=k esa ç;ksx dh tkus 
okyh fganh Hkk"kk rFkk vU; Hkk"kkvksa ds fy, Hkh vR;ar  
egRoiw.kZ gksrk gSA orZeku esa  bZ&f'k{kk ds ekè;e ls 
fganh Hkk"kk dk iBu&ikBu vo'; gh iQys&iQwysxk 
D;ksafd bZ&f'k{kk fdlh Hkh fo"k; oLrq dh laiw.kZ 
tkudkjh nsus ,oa çLrqr djus dk ,d çHkko'kkyh 
vkSj euksjatd rjhdk gSA okLro esa f'k{kk ds {ks=k esa 
ubZ çkS|ksfxdh }kjk yk, x, uoifjorZu rFkk rduhdh 
fodkl dks viukuk ,oa mls f'k{k.k çfØ;k esa ç;ksx 
djuk vius vki esa ,d ljkguh; dk;Z gSA

lanHkZ 

1-	 fganh ,oa Hkkjrh; laLÑfr& MkW- lkdsr lgk;] 

HkkjrA

2-	 fganh osc vkSj vkWuykbu lkfgR; & Jh jksfgr 

dqekj gSIih] U;wthySaMA

3-	 vesfjdk esa vk/qfud çkS|ksfxdh }kjk fganh f'k{k.k& 

MkW uhyk{kh iQqdu] vesfjdkA

4-	 Hkkjrh; o.kZekyk dh ladYiuk (ys•)& yhuk 

esganys] oSf'od fganh lEesyu eqacbZA
r
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lkjka'k

iQstj estjesaV ;wfuV~l (PMU)] vk/qfud ikoj flLVe ds fy, egRoiw.kZ gS] tks fuxjkuh] laj{k.k ,oa fu;a=k.k 
ds fy, ledkfyd okLrfod le; MkVk iznku djrs gSaA flLVe dh voyksdu {kerk lqfuf'pr djus] LFkkiuk 
ykxr dks de djus vkSj usVodZ dh n{krk vkSj fo'oluh;rk esa lq/kj djus ds fy, ih,e;w dk b"Vre LFkku  
fu/kZfjr djuk egRoiw.kZ gSA ;g 'kks/ i=k b"Vre LFkku fu/kZj.k ds fy, fofHkUu rduhdksa dk rqyukRed 
fo'ys"k.k çLrqr djrk gSA vè;;u esa iw.kk±d jSf[kd izksxzkeu] áwfjfLVd ,YxksfjFe vkSj esVkáwfjfLVd n`f"Vdks.k] 
tSls tsusfVd ,YxksfjFe vkSj d.k >qaM vudwyu (PSO) tSls ikjaifjd rjhds 'kkfey gSaA dEI;wVs'kuy n{krk] 
lek/ku dh xq.koÙkk] foLrkj {kerk vkSj usVodZ VksiksykWth ds vuqdwyu {kerk fo'ys"k.k esa bu rduhdksa 
dk ewY;kadu djrs gSaA ikjaifjd rjhds] tSls iw.kkZad jSf•d çksxzkeu (ILP)] lVhd lek/ku nsrs gSa] ysfdu 
os vDlj mPp x.kuh; gksrs gSa vkSj lhfer foLrkj {kerk nsrs gSaA áwfjfLVd rjhds Rofjr lek/ku nsrs gSa]  
ysfdu fo'o O;kih b"Vrerk gkfly djus esa vliQy gks ldrs gSaA esVkáwfjfLVd n`f"Vdks.k tSls GA vkSj PSO 
lek/ku dh xq.koÙkk vkSj dEI;wVs'kuy ç;kl dks larqfyr djrs gSa] vkSj cM+s vkSj tfVy usVodZ esa csgrj dke 
djrs gSaA ;g ik;k x;k gS fd lkoZHkkSfed :i ls dksbZ ,d rduhd csgrj ugha gS_ cfYd] flLVe dh fof'k"V 
ck/kvksa vkSj vko';drkvksa ij lcls vPNk mik; fu/kZfjr gksrk gSA esVkáwfjfLVd vkSj Ñf=ke cqf¼eÙkk vkèkkfjr 
rjhds cM+s vkSj tfVy usVodZ ds fy, csgrj gSa] ysfdu ILP vkSj áwfjfLVd rjhds NksVs ls eè;e vkdkj ds 
usVodZ ds fy, csgrj gSaA bl 'kks/ i=k us ILP dk mi;ksx djds ih,e;w dk loZJs"B LFkku fu/kZfjr fd;k gSA bl 
'kks/ i=k esa MsIFk&iQLVZ fof/ dk mi;ksx djds vkn'kZ ih,e;w LFkku dk fu/kZj.k fd;k x;k gS] tks ÅtkZ&çokg 
fo'ys"k.k VwyckWDl (PSAT) gSA

Abstract
Phasor Measurement Units (PMUs) are crucial for modern power systems, providing synchronized 

real-time data for monitoring, protection and control. Determining the optimal placement of PMUs is 
essential to ensure system observability, minimize installation costs, and improve network reliability 
and efficiency. This paper presents a detailed comparative analysis of various techniques for optimal 
PMU placement. The study includes traditional methods such as Integer Linear Programming (ILP), 
heuristic algorithms and metaheuristic approaches like Genetic Algorithm (GA) and Particle Swarm 
Optimization (PSO). The analysis evaluates these techniques based on various criteria-computational 
efficiency, solution quality, scalability, and adaptability to different network topologies. While 



;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024	 153
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traditional methods like ILP provide precise solutions, they often come with high computational 
costs and limited scalability. Heuristic methods offer quick solutions but may fail to achieve global 
optimality. Metaheuristic approaches such as GA and PSO balance solution quality and computational 
effort and perform robustly in large and complex networks. It was found that no single technique 
is universally superior, rather, the most suitable method depends on the specific requirements and 
constraints of the system. ILP and heuristic methods are effective for small to medium-sized networks, 
while metaheuristic and AI-based approaches are more suitable for large and comple networks. In this 
paperi) Optimal PMU placement is determined using ILP Ideal PMU placement is determined using the 
depth-first method with the Power System Analysis Toolbox.
eq[; 'kCn% iQstj estjesaV ;wfuV~l] ikoj flLVe voyksdu {kerk] b"Vre ih,e;w IyslesaV] iw.kk±d jSf[kd 
izksxzkeu] gh;wfjfLVd ,YxksfjFe] d.k >qaM vuqdqyu] Ñf=ke cqf¼eÙkkA
Key Words: Phasor Measurement Units (PMUs), Power System Observability, Optimal PMU 
Placement, Integer Linear Programming (ILP), Heuristic  Algorithms, Particle Swarm Optimization 
(PSO), Artificial Intelligence (AI).

ifjp;
varjkZ"Vªh; thou Lrj esa lq/kj vkSj rduhd 

esa lq/kj ds dkj.k fctyh dh ekax c<+ jgh gSA 
bl ekax dks iwjk djus ds fy, vf/d fo|qr 
mRiknu dh vko';drk gksxhA gkyk¡fd] thok'e  
bZa/uksa dh lhfer miyC/rk] i;kZoj.kh; •rjs vkSj u, 
fctyh la;a=kksa ds fuekZ.k esa vkus okyh pqukSfr;ksa ds 
dkj.k] uohdj.kh; ÅtkZ lzksrksa dks fxzM esa ,dhÑr 
djus ds fy, ekStwnk ikjs"k.k vkSj forj.k cqfu;knh 
<kaps dks dq'ky rjhds ls fu;af=kr djuk vko';d 
gSA flLVe dh {kerk dk vkdyu djus ds fy, 
lVhd eki midj.kksa dh LFkkiuk vko';d gSA orZeku 
esa i;Zos{kh fu;a=k.k vkSj LdkMk] ,d MsVk vf/xzg.k 
ç.kkyh] dke djrs gSaA LdkMk dk lcls vke dk;Z 
ikoj fxzM dh fLFkfr dk vuqeku yxkuk gS] tks èkheh 
vkSj vflaØksukbTM ekiksa ij vk/kfjr gSA LdkMk ij 
vk/kfjr ekiksa esa dqN lhek,¡ vkSj =kqfV;k¡ gksrh gSa] tSls 
lkbfdy] lapkj iwokZxzg vkSj eki esa nsjhA LdkMk dh 
leL;kvksa vkSj lhekvksa dks nwj djus ds fy, O;kid 
{ks=k fuxjkuh lqj{kk vkSj fu;a=k.k oSEikd dk çLrko 
fd;k x;k gSA oSEikd dk eq[; Hkkx iQstj ekius 
okyk midj.k gS] ojfxzM esa oksYVst vkSj djaV dks 
daI;wV djus vkSj flaØksukbTM iQstj ekius dh {kerk 
gSA ih,e;w ftuds ikl lVhd lanHkZ le; ladsr gSa] 
lVhdrk vkSj çkekf.kdrk gkfly dj ldrs gSaA orZeku 
esa oksYVst vkSj djaV iQstj dh flaØksukbTM eki dh 
tk ldrh gSA ikojfxzM dh fuxjkuh esa lq/kj ds fy, 
ih,e;w dk mi;ksx rsth ls c<+k gSA¹2] 3º

vk/qfud ikoj fxzM çca/u esa iQstj ekius okys 
;wfuV~l (PMU) oksYVst vkSj djaV iQstj tSlh fo|qr 
ek=kkvksa dksfj;y&Vkbe] flaØksukbTM :i ls ekius dh 
{kerk cgqr egRoiw.kZ gSA PMU le;&la'kks/u ds 
fy, thih,l dk mi;ksx djrs gSa] tks ikjaifjd LdkMk 
flLVe ls vyx gS] ftlls mPpxfr vkSj çkekf.kdrk 
ls fxzM dh fLFkfr dh lVhd fuxjkuh laHko gSA¹3] 5º

LdkMk ç.kkfy;ksa ij PMU ds ykHk
fj;y&Vkbe MsVk% PMU fj;y&Vkbe MsVk çnku 

dj ldrs gSa] tks LdkMk flLVeksa dh /heh] foyafcr 
ekiksa dh rqyuk esa fxzM dh fLFkfr dh vf/d rRdky 
tkudkjh nsrs gSaA¹6º

mPp fu"Bk% PMU esa thih,l vk/kfjr 
flaØksukbts'ku lqfuf'pr djrk gS fd fofHkUu LFkkuksa 
ls eki le;&js•kafdr gSa] ftlls fxzM dh fLFkfr dk 
vf/d lVhd fo'ys"k.k laHko gSA¹7º

lq/kfjr ǹf"V% PMU ikojfxzM dh csgrj ǹ';rk 
nsrs gSa] ftlls O;o/kuksa vkSj ifjpkyu pqukSfr;ksa ds çfr 
rst vkSj vf/d çHkkoh çfrfØ;k,a laHko gksrh gSaA¹8º

pqukSfr;k¡ vkSj vuqdwyu
gkykafd PMU egRoiw.kZ ykHk çnku djrs gSa] 

mudh mPp ykxr ,d vuqdwfyr n`f"Vdks.k dh 
vko';drk cukrh gSA mís'; de ls de PMU ds 
lkFk fxzM dh iwjh ;k yxHkx iwjh n`';rk çkIr djuk 
gS] ftls j.kuhfrd :i ls LFkkfir fd;k tkrk gSA 
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loZJs"B LFkku% PMU lokZsÙke LFkkuksa dk irk 
yxkuk rkfd fxzM n`';rk dks vf/dre vkSj vfrjsd 
dks de fd;k tk ldsA

ykHk&uqdlku fo'ys"k.k% csgrj fxzM fuxjkuh vkSj 
fu;a=k.k ds iQk;nksa dks PMU ds •pks± ds lkFk larqfyr 
djukA

ekStwnk flLVEl ds lkFk ,dhdj.k% lqfuf'pr 
djuk fd PMU LdkMk flLVEl vkSj vU; cqfu;knh 
<kaps ds lkFk iwjd gSa rkfd ,d O;kid fuxjkuh 
lekèkku çnku fd;k tk ldsA

ikoj flLVe esa PMU ds ,dhdj.k us 
ekWfuVfjax vkSj fu;a=k.k ra=k dh {kerkvksa dks dkiQh 
c<+k fn;k gSA PMU mPp&fjtkWY;w'ku] le;&flaDM 
ekiu çnku djrs gSa] ftlls ikoj flLVe esa csgrj 
fLFkfr tkx:drk vkSj fLFkjrk dh lqfo/k feyrh 
gSA gkykafd] PMU rSukrh dh ykxr vkSj tfVyrk 
ds dkj.k] muds b"Vre IyslesaV dks fuèkkZfjr djuk  
egRoiw.kZ gSA PMU dk mi;ksx fxzM dh fo'oluh;rk] 
fLFkjrk vkSj n`"VO;rk c<+kus ds fy, fd;k tk jgk gSA 
mPp ykxr ds dkj.k] PMU dks vuqdwfyr LFkkuksa ij 
LFkkfir fd;k tk jgk gS rkfd U;wure bdkb;ksa ds lkFk 
vf/dre usVodZ n`';rk çkIr gks ldsA 'kwU; batsD'ku 
clksa vkSj ,d&ykbu vkdfLedrkvksa dks gy djus ij 
fofHkUu 'kks/ vkSj ik;yV ifj;kstukvksa dk è;ku gSA 
Hkkjr esa iQstj estjesaV ;wfuV~l dk IyslesaV fxzM dh 
fuxjkuh vkSj çca/u rsth ls lq/j jgk gSA gky ds o"kks± 
esa] ikoj lIykbZ flLVe dks iwjh rjg ls voyksduh; 
cukus ds fy, U;wure vkSj b"Vre PMU IyslesaV 
•kstus ds fy, dbZ rjhds çLrqr fd, x, gSa] tSls fd 
fleqysVsM ,uhfyax] tsusfVd ,YxksfjFe] VScw lpZ vkSj 
d.k >qaM vuqdwyuA 

bl 'kks/ i=k esa PMU ds lokZsÙke IyslesaV ds 
fy, dbZ rduhdksa dh leh{kk vkSj rqyuk dh xbZ gS] 
lkFk gh mudh çHkko'khyrk vkSj dEI;wVs'kuy n{krk 
ij çdk'k Mkyk x;k gSA •aM 3 esa vksihih leL;k vkSj 
blds foijhr ifj.kkeksa dk lw=khdj.k gSA blesa U;wure 
ykxr ij mís'; iQyu dh iw.kZ voyksdu {kerk 
lqfuf'pr djuk 'kkfey gSA •aM 4 vkSj 5 esa b"Vre 
PMU IyslesaV ds fy, mi;ksx dh tkus okyh dbZ 
Dykfldy vkSj gh gh;wfjfLVd rduhdksa dk rqyukRed 

fo'ys"k.k çLrqr fd;k x;k gSA fooj.k vkSj rqyukRed 
fo'ys"k.k nksuksa blesa 'kkfey gSaA PMU IyslesaV ds 
ifj.kke •aM 6] 7 esa ç;qDr dk;Z ç.kkyh] vuqHkkx vkSj 
dsl LVMht ds ckjs esa crk;k x;k gSA blesa fuEufyf•r 
eqíksa dk lekos'k dsl LVMht vkSj PMU IyslesaV ds  
ifj.kkeksa dk fooj.k çnku djrk gSA blesa •aM 8 esa 
çLrqr 'kks/ i=k dk fu"d"kZ 'kkfey gSA
lkfgfR;d leh{kk

ekth ,oa vU; (2017)¹11º us LekVZ fxzM~l esa 
PMU LFkkukarfjr djus ds fy, ,DliksusfU'k;y ckbujh 
PSO ,YxksfjFe dk mi;ksx fd;kA dqekjh ,oa vU; 
(2017)¹12º us ckbujh ih,lvks dk mi;ksx fofHkUu 
vuqdwyu mís';ksa vkSj ck/kvksa ij fopkj djrs gq, 
fd;k x;kA jgeku ,oa vU; (2017)¹13º us la'kksf/r 
ckbujh PSO ds lkFk mRifjorZu j.kuhfr;ksa dks ,dhÑr 
djds PSO IyslesaV lek/ku dh etcwrh vkSj n{krk esa 
lqèkkj fd;kA yh ,oa vU; (2018)¹14º us iw.kZ ç.kkyh 
dh fujh{k.k vkSj xyrh lfg".kqrk lqfuf'pr djus ds 
fy, ,d vkbZ,yih vk/kfjr vuqdwy ih,lvks IyslesaV 
ekWMy çLrkfor fd;kA ykvksmbn ,oa vU; (2019)¹15º 
us 'kfDr ç.kkfy;ksa es fujh{k.k vkSj vkdfLedrk 
dh fLFkfr ds fy, gkbfczM PSO-GSA  ,YxksfjFe 
çLrqr fd;kAA ehuk{kh nsoh ,oa vU; (2020)¹16º us 
PMU IyslesaV j.kuhfr;ksa dks csgrj cukus ds fy, 
tsusfVd ,YxksfjFe vkSj U;wure LiSfuax Vªh rduhd 
dk ,dhdj.k fd;kA dtek ,oa vU; (2023)¹17º 
us gkbfczM ,YxksfjFe dk mi;ksx] vfuf'prrk dks 
è;ku esa j•rs gq,] vjSf[kd chth; vody lehdj.k 
ekWMy dk mi;ksx fd;kA •ksnknh vjikuk ,oa vU;  
(2023)¹18º us PMU IyslesaV esa O;kogkfjd leL;kvksa 
dks è;ku esa j•rs gq, ,d O;kid n`f"Vdks.k çLrqr 
fd;kA eksgen ,p- dtek ,oa vU; (2023)¹19º us 

xzkiQ&F;ksfjfVd n`f"Vdks.k dk mi;ksx djds vuqdwy 
PMU IyslesaV dh leL;kvksa dk iqujkoyksdu fd;k] 
ftlesa n`<+ vuqekuksa vkSj xSj&xkSfl;u 'kksj 'kkfey FksA

iQstj estjesaV ;wfuV~l dk mi;ksx ikoj flLVe 
dh voyksdu {kerk] fuxjkuh vkSj fu;a=k.k ds {ks=k esa 
rsth ls c<+ jgk gS] tks bl vè;;u dks çsfjr djrk 
gSA gkyk¡fd] bl vè;;u dks çsfjr djus okys dbZ 
egRoiw.kZ Kku ds varj vHkh Hkh ekStwn gSaA

fofHkUu rjhdksa tSls iw.kk±d jSf[kd izksxzkeu] 
gh;wfjfLVd ,YxksfjFe vkSj esVkáwfjfLVd n`f"Vdks.kksa  
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(tSls GA vkSj PSO) PMU IyslesaV dh b"Vrerk 
dk O;kid rqyukRed fo'ys"k.k ugha fd;k tk ldrk 
gSA bl {ks=k esa vè;;u rqyukRed çHkko'khyrk dh 
O;kid le> ls nwj gS vkSj eq[; :i ls O;fDrxr 
rduhdksa ij dsafær gSA T;knkrj 'kks/ NksVs ls eè;e 
vkdkj ds usVodZ ij dsafær gSa] ysfdu cM+s vkSj tfVy 
usVodZ ds fy, mi;qDr rjhdksa dh igpku djuk 
pqukSrhiw.kZ cuk gqvk gSA cM+s usVodZ esa esVkáwfjfLVd 
vkSj AI vk/kfjr n`f"Vdks.kksa dks çHkkoh <ax ls ykxw 
djus ds fy, vkSj vf/d 'kks/ dh vko';drk gSA

ikjaifjd rjhds tSls ILP lVhd lekèkku nsrs gSa] 
ysfdu buesa mPp dEI;wVs'kuy ykxr vkSj lhfer foLrkj 
{kerk dh lhek gSA nwljh vksj] gh;wfjfLVd rjhds Rofjr  
lek/ku nsrs gSa ysfdu fo'oO;kih lokZsÙke ugha gksrsA 
orZeku vè;;u esa PMU IyslesaV vkSj okLrfod le; 
fuxjkuh ds O;kogkfjd dk;kZUo;u ls tqM+s ç'uksa dks gy 
djuk vko';d gSA PMU IyslesaV dks csgrj cukus ds 
fy, O;kogkfjd lhekvksa vkSj lapkj pSuyksa dh miyC/rk 
dks è;ku esa j•uk egRoiw.kZ gSA gkbfczM ǹf"Vdks.k vHkh 
Hkh 'kq#vkr dh vksj gS] tks fofHkUu rduhdksa dh rkdrksa 
dks ,dhÑr djrk gSA PMU IyslesaV dks csgrj cukus 
ds fy, ,d O;kid vkSj çHkkoh gkbfczM ǹf"Vdks.k cuk;k 
tkuk pkfg, vkSj bldk vè;;u fd;k tkuk pkfg,A

bl vè;;u dk mís'; fofHkUu rduhdksa dk 
rqyukRed fo'ys"k.k djuk Fkk] cM+s vkSj tfVy usVodZ 
ds fy, fdl rjg dh fof/;ksa dks pquuk] dEI;wVs'kuy 
ykxr vkSj lek/ku dh xq.koÙkk dk larqyu cukuk] vkSj 
,d çHkkoh gkbfczM n`f"V dks.k cukukA

vksihih leL;k dk fuekZ.k
ml cl ij LFkkfir PMU ,d midj.k gS tks 

oksYVst vkSj djaV iQstj ekirk gSA iQstj MsVk dalaVªsVj uked 
bdkbZ dks thih,l }kjk le; }kjk ekis x, vkSj PMU 
ds ekè;e ls eqgj can fd, x, iQstj ladsr Hksts tkrs gSaA  
fp=k 1 esa okbM ,fj;k ekWfuVfjax] lqj{kk vkSj fu;a=k.k (oSEikd) 
ç.kkyh ds lHkh fgLls fn•k, x, gSa] ftlesa thih,l ls tqM+s 
PMU Hkh 'kkfey gSaA ihMhlh y{; dPps iQstj MsVk dks 
,d=k djuk vkSj le; ds lkFk flaØksukbt djuk gS rkfd 
le; ds lkFk lqlaxr okLrfod le; dh tkudkjh çkIr 
dh tk ldsA flLVe flXuy çkslslj ds PMU iQstj dks 
mi;ksxh MsVk esa ifjofrZr djrk gSA ekuo&e'khu baVjiQsl 
vkWijsVj ;g tkudkjh ns• ldrk gS] ftlls og fxzM dh  
egRoiw.kZ fLFkfr dks vklkuh ls ekWfuVj vkSj fjdkWMZ 
dj ldrk gS vkSj Hkfo"; esa lq/kj ds fy, mik; 
dj ldrk gSA usxs'k ,oa vU;¹20º esa PMU IyslesaV 
ds fu;eksa ij ppkZ gqbZ gS] ftlesa 'kk•k djaV 
vkSj fLFkr cl ij PMU ds fy, cl oksYVst dk  
fu/kZj.k 'kkfey gSA PMU x.kuk fd, x, cl LFkkuksa ij 
j•us ls vkWijsVj usVodZ ds dkedkt dks iwjh rjg ls ns• 
ldrk gSA ;s PMU gj cl esa oksYVst iQstj eku vkSj 
cl ls tqM+h gj 'kk•k esa djaV iQstj eku eki ldrs gSaA 
;gh dkj.k gS fd vksihih dk y{; usVodZ dh ǹ';rk 
dks c<+kuk ;k mls iwjh rjg ls ǹ"VO; cukuk gS_ bldk 
eryc ;g ugha gS fd PMU dh la[;k dks de fd;k 
tk,] cfYd LFkkfir PMU dh la[;k dks vuqdwfyr 
fd;k tk,A

fp=k 1. O;kid {ks=k fuxjkuh ç.kkyh
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vksihih leL;k dk eq[; mís'; U;wure dqy PMU 
dh la[;k vkSj ikoj flLVe esa muds mi;qDr LFkkuksa dks  
fu/kZfjr djuk gS rkfd laiw.kZ usVodZ dh voyksdu {kerk 
lqfuf'pr dh tk lds A blfy,] mís'; iQyu dks bl 
çdkj xf.krh; :i ls çLrqr fd;k tk ldrk gSA

1min Mbus
k kZ x== Σ 			   (1)

subject to  B.X≥ 1		        	 (2)
tgk¡ Z dqy PMU dh la[;k dks n'kkZrk gS] 

Mbus flLVe clksa dh la[;k gS vkSj  B  ,d 
f}vkèkkjh (ckbujh) dusfDVfoVh eSfVªDl gS ftldh 
çfof"V;ksa dks fuEufyf•r çdkj ls ifjHkkf"kr fd;k 
x;k gS] xk ,d f}vk/kjh (ckbujh) pj gS tgk¡  
xk¾1 gksrk gS ;fn ml ij PMU LFkkfir gS] vkSj 
xk¾ 0 gksrk gS ;fn og LFkkfir ugha gSA bl çdkj] 
leL;k ;g gS fd U;wure xk okys lek/ku osDVj dks 
fuèkkZfjr djuk gS vkSj tks lehdj.k 1 dks larq"V djrk 
gSA la;e vuqdwyu iQyu dks ckbujh dusfDVfoVh 
eSfVªDl (eSfVªDl B) ds ekè;e ls fu/kZfjr fd;k 
x;k FkkA ;g eSfVªDl fxzM ds fy, cl dusfDVfoVh 
MsVk çnku djrk gSA çLrkfor eSfVªDl dks fuEukuqlkj 
fuèkkZfjr fd;k x;k gSA bl çdkj] lehdj.k 1 dks rhu  
egRoiw.kZ ekeyksa dks è;ku esa j•rs gq, fy•k x;k gS& 
(1) dsoy eki] (2) dqN clsa ikojbatsDV ugha djrh 
gSa (fuf"Ø; eki)A PMU eki ds lkFk batsD'ku cl 
(tSls] 'kwU; batsD'ku cl)] vkSj (3) dsoy PMU 
ekiA orZeku çokg batsD'ku PMU IyslesaV leL;k dks 
vkxs la;e vkSj vuqdwyu iQyu ij lhekvksa ds lkFk 
lw=kc¼ fd;k tk ldrk gS] vkSj buesa ls dqN la;eksa 
dks fuEufyf•r dk;ks± esa lacksf/r fd;k x;k gS&'kwU; 
batsD'ku clksa ds çHkko ikjaifjd ekiksa ds çHkko] 
,dy ;k cgq&PMU gkfu vkdfLedrk,a] ,dy 'kk•k 
vkmVst] ,dy&ykbu fMLdusD'ku dh vkdfLedrk] 
PMU pSuy lhek dk çHkko] vkSj ,dy&PMU gkfuA

xf.krh; çksxzkeu fof/;k¡ 

MsIFk iQLVZ fof/
PMU LFkkuu ds fy, ^^MsIFk iQLVZ** çfØ;k] 

m|ksx usVodZ dh ç.kkyh dh tkap ds fy, ,d 
O;ofLFkr çfØ;k gSA bl çfØ;k esa] vUos"k.k ,d 
fof'k"V fcanq ls 'kq: gksrk gS vkSj çR;sd 'kk•k dks 

,d usVodZ ds vUos"k.k ds :i esa ns•k tkrk gS] ftls 
Bhd ls crkus ds fy, okil tkuk tkrk gSA ;g y{; 
dh vksj c<+krk gS] tks de PMU ds lkFk usVodZ dk 
<kapk cukuk gSA MsIFk&iQLVZ fof/ esa PMU LFkkuu ds 
fy, funZs'k fuEufyf•r gSa%

1- ,d fof'k"V uksM ls 'kq: djsa] ml uksM dk 
p;u djsa tks LFkku crkrk gS tgk¡ ls •kst 'kq: gksxhA

2- çR;sd 'kk•k esa •kst igys uksM ls usVodZ 
dh çR;sd 'kk•k dk vè;;u djsa vkSj bls tkjh j•saA 
laHko gksus ij gj 'kk•k ij igq¡psa vkSj fiQj okil tk,¡A

3- •ksts x, uksMksa dks fpfÉr djsa vuqla/ku ds 
nkSjku ik, x, uksMksa dks fpfÉr djsaA blls irk pyrk 
gS fd usVodZ ds fdl fgLls dks igys ls gh doj 
fd;k x;k gSA

4- LFkkiuk dks è;ku esa j•sa% çR;sd uksM ds 
fy, PMU LFkkiuk dh mi;qDrrk dk ewY;kadu 
djsa] tks usVodZ dh voyksduh;rk] vfrfjDrrk vkSj  
egRoiw.kZrk ij fuHkZj gSA

5- vko';drk gksus ij okil vk,¡ ;fn dksbZ 
MsM&,aM feyrk gS ;k lHkh laHkkfor iFk fdlh uksM ls 
•ksts x, gSa] rks fiNys uksM ij okil tk,a vkSj ogka 
ls •kst tkjh j•saA

6- çlUu 'kfDr ds fy, vkxs c<+saA tc rd 
usVodZ dk i;kZIr dojst ugha fey tkrk] MsIFk&iQLVZ 
vUos"k.k vkSj PMU LFkkiuk çfØ;k dks tkjh j•saA
iw.kk±d jSf•d çksxzkeu

ILP ,d xf.krh; vuqdwyu ç.kkyh gS ftldk 
mís'; lcls vPNk PMU IyslesaV lek/ku •kstuk gSA 
MATLAB vk/kfjr ILP dk;ZØe mís'; iQyuksa vkSj 
ck/kvksa dks 'kkfey djrk gSA y{; iQyu de •pZ ij 
vf/d ns•Hkky #dkoVsa&çR;sd uksM dks lh/s PMU  
}kjk ekik tk ldrk gS ;k fdlh dusDVsM uksM ls ns•k 
tk ldrk gSA ikSMsy ,oa vU;¹5º ds ekè;e ls fctyh 
fxzM ij iwjh rjg ls fuxjkuh dh tk ldrh gSA 'kwU; 
batsD'ku çfrcaèkksa dk mnkgj.k ILP lajpuk gSA ifj.kke 
fuEufyf•r crkrs gSa& (1) ikoj flLVe dh iwjh rjg 
ls fuxjkuh djus ds fy, dh çHkkoh x.kuk dh tk 
ldrh gSA (2) dEI;wVs'kuy :i ls dq'ky dusfDVfoVh 
eSfVªDl ij vk/kfjr la'kks/u fof/ 'kwU; batsD'ku clksa 
okys flLVe esa vklkuh ls ykxw dh tk ldrh gSA (3) 
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flaxy&ykbu vkmVst ij fopkj djus ls PMU vf/d 
gksrs gSaA ,YxksfjFe dks ekud&cl ds fy, okrkoj.k esa 
VsLV fd;k x;k FkkA

iw.kk±d oxZewy çksxzkeu% fo|qr fxzM esa ekiu 
n{krk dks c<+kus vkSj dqy PMU dh la[;k dks de 
djus ds fy, lanHkZ us IQP fof/ ykxw dhA blfy,] 
çLrkfor OPP ç.kkyh esa ikjaifjd ekiu Hkh ç;ksx 
fd;k tk ldrk gSA MATLAB esa çLrkfor vuqdwyu 
,YxksfjFe dk vuqdj.k vkSj ijh{k.k IEEE 14&cl 
vkSj 30&cl ekud ijh{k.k ç.kkfy;ksa ls fd;k x;k 
FkkA blls nksuksa lkekU; ifjfLFkfr;ksa vkSj flaxy&ykbu 
(;k flaxy&PMU) lapkyu ifjfLFkfr;ksa esa ç.kkfy;ksa 
dh iw.kZ voyksduh;rk lkfcr gqbZA¹21º

gh;wfjfLVd ,YxksfjFe

leL;kvksa dks gy djus ds fy, vuqHko&vkèkkfjr 
rduhdsa gh;wfjfLVd ,YxksfjFe (vuqekukRed x.kuk,a) 
dk mi;ksx fd;k tkrk gSA ;s ,YxksfjFe fo'ks"k :i ls 
mu leL;kvksa ds fy, mi;ksxh gSa ftuds fy, ikjaifjd 
x.kukRed fof/;ka cgqr tfVy ;k cgqr le; ysrh 
gSaA gh;wfjfLVd ,YxksfjFe dk eq[; mís'; Rofjr vkSj 
i;kZIr lek/ku çkIr djuk gS] gkykafd os ges'kk lcls 
vPNk ;k lokZsÙke lek/ku ugha nsrsA 

vuqHko vk/kfjr ,YxksfjFe& ;s ,YxksfjFe igys 
ls çkIr Kku vkSj vuqHko dk mi;ksx djds leL;kvksa 
dks lqy>krs gSaA

tYnh lek/ku& ;s dfBu leL;kvksa dk rqjar 
lek/ku nsrs gSaA

le; dk cpko& ;s ikjaifjd mik;ksa dh rqyuk 
esa de le; esa lek/ku nsrs gSaA

vklku mi;ksx& bUgsa le>uk vkSj ykxw djuk 
vis{kkÑr vklku gSA
gh;wfjfLVd ,YxksfjFe dk mnkgj.k

1. xzhM+h ,YxksfjFe& ;s ,YxksfjFe gj dne ij 
lcls vPNk laHko fodYi pqurs gSa] mEehn djrs gq, 
fd var esa ,d vPNk lek/ku feysxkA

2. tsfufVd ,YxksfjFe& ;s ,YxksfjFe ØkWlvksoj] 
E;wVs'ku vkSj p;u tSls tho foKku ds fodkl ds 
fl¼karksa ij vk/kfjr gSaA

3. la;qDr  ,uhfyax& ;s  ,YxksfjFe izlaHkkO; 
rduhdksa dk mi;ksx djrs gSa vkSj m"ekxfrdh ds 

fl¼karksa ij vk/kfjr gSaA
4. VScw •kst& ;g ,YxksfjFe igys ls gh Kkr 

vliQyrkvksa ls cpus ds fy, Le`fr LVªDpj dk 
mi;ksx djrk gS] tks laHkkfor lek/ku ds LFkku dks 
•kstrk gSA

tsusfVd ,YxksfjFe% ,d yksdfç; vuqdwyh 
•kst midj.k gS tks lek/ku •kstus ds fy, çkÑfrd 
fodkl çfØ;k dh udy dj ldrk gSA bls çfØ;k 
dh •kst vkSj vuqdwyu leL;kvksa esa lcls vPNk  
ifj.kke çkIr djus ds fy, ç;ksx fd;k tkrk gSA 
flLVe bathfu;fjax] çca/u foKku vkSj lapkyu 
bathfu;fjax vuqla/ku tSls {ks=kksa esa fo|kfFkZ;ksa vkSj 
fo'ks"kKksa dh #fp c<+h gS D;ksafd tsusfVd ,YxksfjFe 
dk mi;ksx bathfu;fjax esa egRoiw.kZ leL;kvksa dks 
gy djus esa fd;k tkrk gSA vdkpqdq ,oa vU;¹22º us 
tsusfVd ,YxksfjFe dks eSi&fjMÔwl ds lkFk ,dhÑr 
fd;kA tks lekukarj dEI;wfVax dh vuqefr nsrs gSA 
eSi&fjM~;wl Hkh fiQVusV dUots±l tSls vkSj LdsysfcfyVh 
dks csgrj cukrk gSA vkSj vDlj gMwi daI;wfVax DyLVjksa 
ij vksihih fuèkkZfjr djus ds fy, mi;ksx fd;k 
tkrk gSA IEEE 14&uksM] IEEE 118&uksM vkSj Wp 
2383&uksM tSls dbZ ijh{k.k ç.kkfy;ksa us eSi&fjM~;wl 
dh çkI;rk vkSj çn'kZu dks lR;kfir fd;k gSA ifj.kkeksa 
ls irk pyrk gS fd eSi&fjM~;wl LFkkfir PMU dh 
la[;k] lek/ku dh cgqyrk] lVhdrk vkSj ;FkkZFkrk esa  
egRoiw.kZ ykHk çnku djrk gSA¹23º

VScw •kst% bl çfØ;k esa] iqujkorhZ VScw •kst 
(RTS) dk mi;ksx fd;k tkrk gS rkfd PMU LFkkiuk 
ds fy, lcls vPNk LFkku fu/kZfjr fd;k tk ldsA 
çR;sd RTS iqujko`fÙk dh 'kq#vkr esa] lkekU; VScw 
•kst çfØ;k dk ç;ksx fd;k tkrk gS] ftlesa igys 
fu"iknu ls çkIr lcls vPNk lek/ku dk mi;ksx 
fd;k tkrk gSA RTS lcls vPNh TS çkjaHk ;kstuk gS 
D;ksafd TS fof/ dh liQyrk nj mPp gSA çLrkfor 
RTS ,YxksfjFe dks dbZ IEEE ekud ijh{k.k ç.kkfy;ksa 
us lR;kfir fd;k gS] ftuesa cl ç.kkfy;ka 14] 30] 
57 vkSj 118 'kkfey gSaA lkFk gh] RTS ,YxksfjFe ds  
ifj.kkeksa dks vU; OPP ,YxksfjFe ls rqyuk dh xbZ gS] 
ftlls irk pyrk gS fd RTS ,YxksfjFe fctyh fxzM 
esa LFkkfir PMU dh dqy la[;k dks de djrk gS] 
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tks igys dh rduhdksa dh rqyuk esa leku ;k vf/d 
ih,e;w dh vko';drk gks ldrh gSA[24] 
ijkx.k ,YxksfjFe

iQwy ijkx.k ,YxksfjFe] ,d uohure vuqdwyu 
ç.kkyh] glusu ,oa vU;¹25º us çLrqr fd;k FkkA bl 
ç.kkyh dk mís'; lokZsÙke LFkkukarj.k leL;k dks gy 
djuk gSA ;kWx us FPA cuk;k] tks iQwy okys ikSèkksa dh 
ijkx.k çfØ;k ls çsfjr gksdj cgqmís';h; vuqdwyu ds 
fy, c<+k fn;k x;k gSA bl n`f"Vdks.k dk y{; flLVe 
dh iw.kZ voyksduh;rk çkIr djus ds fy, vko';d 
PMU dh la[;k dks de djuk vkSj flLVe clksa ij 
ekiu iqujko`fÙk dks vf/dre djuk gSA IEEE 14] 
30] 57 vkSj 118 cl ijh{k.k ç.kkfy;ksa us bl çfØ;k 
dh tkap dh] New England 39 cl ijh{k.k ç.kkyh] 
49 cl dSuky usVodZ ijh{k.k ç.kkyh_ if'peh MsYVk 
usVodZ felz esa 52 cl ijh{k.k ç.kkyh ij dke dj 
jgk gSA bl çfØ;k ds ifj.kkeksa dks ckbujh ikfVZdy 
LokeZ vkWfIVekbts'ku] xzhMh ,YxksfjFe] ,dek=k oVZsDl 
vkSj ILP ckbujh ls rqyuk dh xbZ gSA

flE;qysVsM ,uhfyax% OPP ,d uohu nks&pj.k 
vuqdwyu ,YxksfjFe dk mi;ksx fd;k x;k gS] tks 
iwoZ LFkkfir ekiu ç.kkyh ds lkFk iwjh rjg ls 
voyksduh;rk çnku djrk gS] tSlk fd vkVZl ,oa 
vU;¹26º esa crk;k x;k gSA rkfd fctyh ç.kkyh dh 
ns•Hkky dks c<+k;k tk lds] vuqdwyu leL;k dks iwoZ 
LFkkfir PMU vkSj lkekU; lapkyu fLFkfr ds rgr 
cuk;k x;k FkkA ckn esa] çfØ;k dh fo'oluh;rk esa 
lq/kj djus ds fy, ,dy&ykbu fctyh foiQyrk] 
,dy&cl fctyh foiQyrk vkSj vU; O;kogkfjd 
ifjfLFkfr;ksa dk fo'ys"k.k fd;k tkrk gSA ;g lqfuf'pr 
djus ds fy, fd de ls de PMU LFkkfir gksa] igys 
U;wudj.k ekWMy dk mi;ksx fd;k tkrk gSA igys] ekiu 
dh iqujko`fÙk dks lek;ksftr djus ds fy, flE;qysVsM 
,uhfyax dk bLrseky fd;k x;k FkkA ckn esa] bl çfØ;k 
dh fo'oluh;rk esa lq/kj djus ds fy, ,dy&ykbu 
fctyh foiQyrk] ,dy&cl fctyh foiQyrk vkSj 
vU; O;kogkfjd ifjfLFkfr;ksa dk fo'ys"k.k fd;k tkrk 
gSA rkfd de ls de PMU LFkkfir gksa] U;wudj.k 
ekWMy ds lkFk mÙky çksxzkfeax ykxw fd;k tkrk gSA 
igys] ekiu dh iqujko`fÙk dks lek;ksftr djus ds 

fy, flE;qysVsM ,uhfyax dk bLrseky fd;k x;k FkkA 
flLVe n`';rk ij 'kwU; batsD'ku cl ds çHkko ij Hkh 
fopkj fd;k x;k gS] ftlls LFkkfir PMU dh la[;k 
dks iw.kZ voyksduh;rk ij fcuk fdlh cM+s çHkko ds 
de fd;k tk ldsA çLrkfor rduhd dh lqlaxrrk]  
n{krk vkSj çHkko'khyrk dks fofHkUu IEEE ekud&cl 
ç.kkfy;ksa us lR;kfir fd;k gSA orZeku fu;fer ekiu 
bdkb;ksa ds lkFk PMU dk lokZsÙke la;qDr IyslesaV 
çnku djus ds fy, ,d vfrfjDr vè;;u esa cgq&pj.k 
fLVeqysVsM ,uhfyax ç.kkyh dk mi;ksx fd;k x;k gSA 
fofHkUu pj.kksa esa Åij dh vksj fLVeqys'ku ds vkèkkj 
ij] ;g fof/ vU; ikjaifjd fLVeqysVsM ,uhfyax 
,YxksfjFe dh rqyuk esa rst gS vkSj blls lokZsÙke 
lek/ku dk irk yxk;k tk ldrk gSA¹27º

LiSfuax Vªh lpZ% ;gk¡] LiSfuax Vªh lpZ rduhd 
vkSj Vªh lpZ ,YxksfjFe dks ,d lkFk feykdj] U;wure 
pSuy vkSj cgq&pSuy PMU dks è;ku esa j•rs gq, 
OPP leL;k ds lek/ku dks vf/dre ns•us ;ksX; 
cuk;k x;k gSA bl vè;;u esa ikoj fxzM esa LFkkfir 
PMU dh dqy la[;k ij voyksduh;rk dh xgjkbZ 
dk vè;;u fd;k x;k gSA fo|qr fxzM xzkiQ cukus 
ds fy, LiSfuax Vªh n`f"Vdks.k dk mi;ksx fd;k x;k] 
vkSj PMU ds lcls vPNs LFkku dks •kstus ds fy, 
o`{k •kst fof/ dk mi;ksx fd;k x;kA blds vykok] 
U;wure PMU pSuyksa dh igpku djus dh çfØ;k esa 
Hkh lq/kj gqvk gSA IEEE ekud&cl ijh{k.k ç.kkfy;ksa 
us MATLAB okrkoj.k esa bl rduhd dh iqf"V dh 
rkfd leL;k ds mís'; dks iwjk fd;k tk ldsA¹28º

xzhMh ,YxksfjFe% PMU IyslesaV ykxr dks de 
djus ds fy, lanHkZ us xzhMh ,YxksfjFe dk mi;ksx 
fd;k] ftlesa yxHkx (1-1/e) n{krk feyhA xzhMh 
,YxksfjFe dks vU; mik;ksa dh rqyuk esa O;kogkfjd 
ekeyksa esa vf/d vkd"kZd cukus okyk ;g fof'k"V 
çn'kZu gS] ftlesa cgq&pj.k dkWfUiQxjs'ku vkSj lhfer 
lalk/uksa dh vko';drk gSA fleqys'ku ifj.kkeksa ls irk 
pyrk gS fd bl fof/ dk çn'kZu la'kksf/r ,YxksfjFe 
dh lcls vPNh n{krk ds djhc gSA¹29º

flLVe iqu% lanHkZ forj.k usVodZ esa ÅtkZ gkfu 
dks de djus ds fy, ,aV dkWyksuh ,YxksfjFe ,d 
vuqdwyu midj.k gSA ckn esa] vf/dre ç.kkyh 
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voyksduh;rk dks è;ku esa j•rs gq, U;wure PMU 
dh la[;k ds lkFk PMU IyslesaV LFkku dk fuèkkZj.k 
djus ds fy, xzhMh ,YxksfjFe dk mi;ksx fd;k x;k 
gSA U;wure&ç;kl ekWMy dqN fof'k"V ifjfLFkfr;ksa esa 
gsj iQsj djus ds fy, lger gksus okys lsaljksa dh deh 
dh x.kuk djrk gSA bl ekWMy esa lcls NksVs lsalj 
lsV dk vfLrRo irk pykA j{kk j.kuhfr ds fy,] ,d 
ih,e;w&vk/kfjr xzhMh ,YxksfjFe dk mi;ksx fd;k 
x;kA bl ,YxksfjFe us ç.kkyh dh voyksduh;rk dks 
de fd;k vkSj MsVk v•aMrk geyksa ls Hkh cpko 
fd;kA

ikfVZdy LokeZ vkWfIVekbts'ku (PSO)% ;g 
rduhd tula[;k&vk/kfjr la;qDr LFkkukarj.k fof/ 
gS] tks if{k;ksa ds lewg ds lkekftd O;ogkj (,d 
lkFk mM+us) ij vk/kfjr gSA xksik dqekj ,oa vU;¹27º 
}kjk çLrkfor ,d ,YxksfjFe gS tks ikfVZdy LokeZ 
vkWfIVekbts'ku (PSO) ij vk/kfjr gS vkSj fo'ks"k 
fo|qr ikoj fxzM VksiksykWth esa OPP leL;k dks gy 
djsxkA IEEE 14] 30 vkSj 68&cl ç.kkfy;ksa us bl 
rduhd dks liQyrkiwoZd VsLV fd;kA czkthy ds 
fo|qr fxzM ds ,d cM+s fgLls esa bl rduhd dh 
mi;ksfxrk dk vè;;u fd;k x;k gSA lq/kfjr PSO 
(IPSO) ç.kkyh dk ifjp; IPSO dh lhekvksa dks ikj 
djus ds fy, GA vkSj SA fo'ks"krk,¡ 'kkfey dh xbZ 
gSaA ;g ,YxksfjFe LFkkuh; Js.kh; fcanq •kst ldrk gS] 
blls le; vkSj LFkkuh; •pZ de gks ldrs gSaA OPP 
leL;k dks O;kogkfjd cukus ds fy, dbZ lekèkku 
gSa_ blfy, nks rjhdksa dk feJ.k csgrj lekèkku ns 
ldrk gSA y?kqx.kd ckbujh PSO (EBPSO) ç.kkyh 
dh fliQkfj'k dh tkrh gSA EBPSO rduhd dk mís'; 
fo|qr ç.kkyh esa vfèkdre voyksduh;rk gkfly 
djuk vkSj voyksduh;rk leL;k dks gy djuk gSA 
'kwU; bUtsD'ku] ,dy&PMU vkmVst vkSj lkekU; 
lapkyu fu;e bl çLrkfor çfØ;k esa 'kkfey gSaA 
lkbXekWbM iQyu çR;sd ?kVd dh nf{k.kka'kh; rduhdh 
dks cnyrk gSA¹30º

fMiQjsaf'k;y ,oksY;w'ku% LFkkuu leL;k dks gy 
djus ds fy, fMiQjsaf'k;y ,oksY;w'ku (DE) fof/ dh 
fliQkfj'k dh xbZ gS] ftlesa PMU midj.kksa vkSj ikoj 
Ýyks ekiuksa] tks ikoj fxzM esa fLFkfr pjksa dks fuèkkZfjr 

djrs gSa] 'kkfey gSaA PMU ekiu iqujkòfÙk dks lek;ksftr 
djus vkSj ekiu midj.kksa dh la[;k dks de djus ds 
fy, ,d la;qDr LFkkuu leL;k cukbZ xbZ] ftldk 
mís'; iwjs usVodZ dh voyksduh;rk lqfuf'pr djuk 
FkkA bl leL;k dks] vfèkdre flLVe voyksduh;rk 
iqujko`fÙk lwpdkad dk mi;ksx djds vkSj fof'k"V 
leL;kvksa ds fy, la'kksf/r lek/ku dh mifLFkfr dks 
le> esa ykdj gy fd;k x;kA flLVe dh iw.kk±d 
vjSf•d çksxzkeu (vkbZih) leL;k dks gy djus vkSj 
fo|qr ikoj fxzM esa O;kolkf;d leL;kvksa dks gy 
djus ds fy, fMiQjsaf'k;y ,YxksfjFe dk mi;ksx fd;k 
x;kA bl rduhd dks eSVySc esa dbZ ekud ijh{k.k 
ç.kkfy;ksa (IEEE 7 vkSj 14 cl ijh{k.k ç.kkfy;ksa) 
ij lR;kfir fd;k x;k] ftlesa batsD'ku clksa ds lkFk@
fcuk bldh fo'oluh;rk dh tkap dh xbZA¹31º

ç;qDr dk;Zç.kkyh

bl vè;;u esa ikoj flLVe fo'ys"k.k ds fy,  
PSAT (Power System Analysis Toolbox) dk 
mi;ksx fd;k x;k gSA PMU IyslesaV nks çeq• rjhdksa 
ls fd;k x;k gS% iw.kk±d jSf•d çksxzkeu vkSj MsIFk iQLVZ 
•kstA bl vè;;u esa MATLAB vk/kfjr ,d ILP 
çksxzke dk mi;ksx fd;k x;k gS] tks fofHkUu IEEE cl 
ç.kkfy;ksa ds fy, PMU (IyslesaV ds ifj.kke) çkIr 
djrk gSA fuEufyf•r pj.kksa esa dk;Z ç.kkyh foHkkftr 
dh xbZ gS%

1-  PSAT VwyckWDl dk mi;ksx& PSAT ,d 
MATLAB Vwy ckWDl gS] ftldk mi;ksx ikoj flLVe 
ds ekWMfyax] fleqys'ku] vkSj fo'ys"k.k ds fy, fd;k 
tkrk gSA bl VwyckWDl dk mi;ksx djds fofHkUu IEEE 
cl ç.kkfy;ksa dk ekWMy rS;kj fd;k x;k A

2- MsIFk iQLVZ lpZ fof/& MsIFk iQLVZ lpZ] ,d 
xzkiQ lpZ ,YxksfjFe gS ftldk mi;ksx xzkiQ dh lHkh 
uksM~l vkSj muds laca/ksa dk fo'ys"k.k djus ds fy, 
fd;k tkrk gSA bl çfØ;k dk mi;ksx djds çR;sd 
uksM ij PMU LFkkfir djus dh {kerk dh •kst 
dh xbZ rkfd ikoj flLVe dh iw.kZ voyksdu {kerk 
lqfuf'pr dh tk ldsA rkfd lHkh uksM~l ns•s tk 
ldsa] DFS us PMU dks fdl uksM ij LFkkfir djuk 
vko';d gS irk yxkus esa enn dhA
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3- ILP ekWMy dk mi;ksx djds] fofHkUu IEEE 
cl ç.kkfy;ksa ij PMU dh U;wure vko';drk 
vkSj muds mi;qDr LFkku fu/kZfjr fd, x,A bl 
vuqdwyu leL;k dks gy djus ds fy, MATLAB 
dk mi;ksx fd;k x;k] ftlls lVhd vkSj çHkkoh  
ifj.kke feysA geus nksuksa rjhdksa dk mi;ksx djds 
fofHkUu dsl LVMht ij PMU IyslesaV dk fo'ys"k.k 
fd;k vkSj ikoj flLVe dh fo'oluh;rk vkSj fLFkjrk 
esa lq/kj dk ewY;kadu fd;kA PSAT VwyckWDl us 
bu çfØ;kvksa dks ykxw djus vkSj ijh{k.k djus esa  
egRoiw.kZ ;ksxnku fn;k gS] ftlls gekjs 'kks/ esa mPp 
lVhdrk vkSj çHkko'khyrk feyh gSA

dsl LVMht vkSj çk;ksfxd ifj.kke

IEEE-14 cl ç.kkyh dk fo'ys"k.k vkSj vuqlaèkku 
fd;k tkrk gSA bl flLVe esa pkSchl clsa] ikap tujsVj 
vkSj chl ykbusa gSaA oksYVst vkSj ,axy vuqekfur eki 
ikoj flLVe dh fLFkjrk vkSj fLFkfr dk fo'ys"k.k 
djus esa egRoiw.kZ gSaA rkfydk 1 esa IEEE&14 cl 
flLVe ds oksYVst vkSj ,axy ekiksa dk fooj.k gSA  
bl ys• esa vkn'kZ PMU LFkku dk fuèkkZj.k MsIFk 
iQLVZ ÅtkZ&çokg fo'ys"k.k VwyckWDl dk mi;ksx djds 
fd;k x;k gSA ifj.kke rkfydk esa gSaA rkfydk 1 esa 
Hkh vuqekfur oksYVst vkSj FkhVk PMU eki ds :i 
esa fn•k, x, gSaA IEEE-14 cl flLVe dk oksYVst 
çksiQkby fp=k 1 esa fn•k;k x;k gSA

rkfydk 1- IEEE&14 cl ds fy, oksYVst vkSj ,axy vuqekfur eki

Estimated  Voltage Estimated  Theta PMU  Bus Location
PM5    1.0365
            1.0365
            1.0405

0.23784
-0-38505
-0-38997

BUS 1,2,3

PMU1 1.0415
            1.044

-0.32529
-0.36662  

BUS 4,5

PMU2  1.0083   
             1.0715 

-0.25857
-0.39609  

BUS 6,7

PMU6  1.053
             1.0166

-0.34844
-0.31917

BUS 8,9

PMU 4  1.0158
              1.0082
              1.0027

-0.31081
-0.31531
-0.29052

BUS 10,11,12

PMU3   1.0153 -0.28203 BUS 14

fp=k 1. oksYVst çksiQkby 14 cl ç.kkyh
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fp=k 2. oksYVst çksiQkby 14 cl ç.kkyh

mi;ksx
bu oksYVst vkSj ,axy ekiksa dk mi;ksx fuEufyf•r ds fy, fd;k tkrk gS&
1- ikoj Ýyks ,ukfyfll&flLVe ds fofHkUu fgLlksa esa fo|qr çokg dk vè;;u djukA
2- oksYVst fLFkjrk vkdyu& ;g ns•us ds fy, fd flLVe fLFkjrk dh n`f"V ls lqjf{kr gS ;k ughaA
3- iQkWYV fMVsD'ku& fdlh Hkh fo|qr xM+cM+h dh fLFkfr esa leL;k dh igpku djukA
4- fj;y&Vkbe ekWfuVfjax& fo|qr ikoj flLVe dh orZeku fLFkfr ij utj j•ukA
bu ekiksa ds tfj, ikoj flLVe ds çn'kZu vkSj fLFkjrk dh fuxjkuh dh tkrh gS] ftlls fo|qr vkiwfrZ dh 

fo'oluh;rk vkSj n{krk lqfuf'pr dh tk ldsA
bl ys• esa ILP dk mi;ksx djds PMU dk lcls vPNk LFkku crk;k x;k gSA uhps nh xbZ rkfydk 2 

esa IEEE&14 vkSj 30] 57 cl ç.kkyh ds ifj.kke fn•k, x, gSaA 'kwU; batsD'ku clksa dk PMU LFkku fu/kZj.k 
ij çHkko ns•k x;k gSA ILP mi;qDr PMU LFkku fu/kZj.k fp=k 3] 4] 5] cl ç.kkyh&14] 30] 57 esa fn•k;k 
x;k gS] tSlk fd rkfydk 2 esa fn•k;k x;k gSA

rkfydk 2. 'kwU; batsD'ku clksa dks è;ku esa j•rs gq, ILP ds lkFk ih,e;w LFkku fu/kZj.k

Bus  System No.  of  PMU 'kwU; batsD'ku clksa dks è;ku esa j•rs gq, ILP ds lkFk 
PMU LFkku fu/kZj.k

IEEE-14 Bus System 3 2, 6, 9

IEEE &30 Bus System   7 2, 4, 10, 12, 18, 24, 27

IEEE &57 Bus System 12 1, 4, 9, 20, 25, 29, 32, 38, 46, 50, 54, 56    
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fp=k 3. 14 cl ç.kkyh esa ILP dk mi;qDr PMU LFkku fu/kZj.k

fp=k 4. 30 cl ç.kkyh esa ILP dk mi;qDr PMU LFkku fu/kZj.k

fp=k 5. 57 cl ç.kkyh esa ILP dk mi;qDr PMU LFkku fu/kZj.k
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fjpk] usgk [kqjkuk ,oa izhfr izHkkdj] ^^b"Vre iQstj ekiu bdkbZ&LFkku fu/kZj.k vkSj rqyukRed fo'ys"k.k **

fu"d"kZ

mUur fuxjkuh rduhdksa tSls PMU fctyh dh 
c<+rh ekax vkSj uohdj.kh; ÅtkZ lzksrksa ds ,dhdj.k 
ds chp ikoj fxzM dks çHkkoh <ax ls çcaf/r djus ds 
fy, vko';d gSaA ikoj ;wfVfyVh fxzM fLFkjrk dks c<+k 
ldrs gSa] ifjpkyu •pZ dks de dj ldrs gSa] vkSj ,d 
vf/d fo'oluh; fctyh vkiwfrZ lqfuf'pr dj ldrs 
gSa] PMU }kjk çnku fd, x, lVhd] fj;y&Vkbe MsVk 
dk ykHk mBkdj vkSj mudh rSukrh dks vuqdwfyr dj 
ldrs gSaA tSls&tSls fo'ys"k.kkRed rjhds vkSj rduhd 
fodflr gksrs tkrs gSa] PMU dks j.kuhfrd :i ls 
rSukr djuk vkSj bldk mi;ksx uohure ikoj flLVe 
çca/u esa egRoiw.kZ jgsxkA bl vè;;u esa] PSAT 
Vwy ckWDl vkSj MATLAB vkèkkfjr iw.kk±d jSf[kd 
çksxzkeu (ILP) nksuksa dk mi;ksx fd;k x;k Fkk rkfd 
fofHkUu IEEE cl ç.kkfy;ksa esa PMU IyslesaV dh 
leL;k dks gy fd;k tk ldsA geus MsIFk iQLVZ lpZ 
vkSj ILP rduhdksa dk mi;ksx djds b"Vre PMU 
IyslesaV fu/kZfjr fd;k] tks U;wure ykxr ij fo|qr 
ç.kkyh dh iwjh voyksdu {kerk lqfuf'pr djrk gSA  
ifj.kkeksa us fn•k;k fd ILP fof/ fofHkUu ikoj flLVe 
dkWfUiQxjs'kuksa ds fy, çHkkoh vkSj lVhd lek/ku gSA 
blds vykok] bu çfØ;kvksa dk ç;ksx fo|qr ç.kkyh 
dh fo'oluh;rk vkSj fLFkjrk esa lq/kj djus esa Hkh 
egRoiw.kZ lkfcr gqvkA Hkfo"; esa ikojfxzM ds lapkyu 
dks vkSj vf/d l{ke vkSj fo'oluh; cukus ds fy,] 
bu çfØ;kvksa ds uohure laLdj.kksa dks fodflr vkSj 
xgu ijh{k.k fd;k tk ldrk gSA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh

Alphabetically sorted  
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lkjka'k

Lopkyu izkS|ksfxdh dh 'kq:vkr ls Hkkjr esa vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx] tks ns'k dh vFkZO;oLFkk 
vkSj jkstxkj esa vius egRoiw.kZ ;ksxnku ds fy, tkuk tkrk gS] cM+s cnykoksa ls xqtj jgk gSA ;g vè;;u 
baVjfizfVo LVªDpjy ekWMfyax (ISM) rduhd dk mi;ksx djds NksVh vkSj eè;e vkdkj dh iQeksZ (,l,ebZ) 
ij Lopkyu ds izHkkoksa dk fo'ys"k.k djrk gSA rduhdh] laxBukRed] vkfFkZd vkSj lkekftd&lkaLÑfrd vk;keksa 
lfgr Lopkyu dh fLFkfr esa ,l,ebZ dks izHkkfor djus okys egRoiw.kZ eqíksa dk irk yxkus ds fy, ,d O;kid 
vè;;u fd;k x;kA ckn esa] bu igyqvksa ds chp inkuqØeksa vkSj varlZaca/ksa dk irk yxkus ds fy, m|ksx 
fo'ks"kKksa vkSj fgr/kjdksa ds chp ,d iz'ukoyh loZs{k.k fd;k x;kA vkbZ,l,e fof/ us ,d inkuqØfer ekWMy 
cukus esa enn dh] tks igpkus x, rRoksa ds chp dkj.k fyad vkSj izHkko dk Lrj fn[kkrk gSA fu"d"kZ u dsoy 
Lopkyu ds Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk ij ,l,ebZ ij NksVs&NksVs izHkkoksa dks le>krs gSa] cfYd pqukSfr;ksa 
dks de djus vkSj Lopkyu viukus ls tqM+s voljksa dks Hkqukus ds fy, j.kuhfrd gLr{ksi vkSj uhfr <kaps 
cukus ds fy, Hkh ,d vk/kj cukrs gSaA ;g vè;;u mHkjrh vFkZO;oLFkkvksa esa izkS|ksfxdh&lapkfyr ifjorZuksa ij  
fo}rkiw.kZ ppkZ dks tksM+rk gS vkSj vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx ds cnyrs ifjn`'; dks le>us okys 
f[kykfM+;ksa ds fy, O;kogkfjd izHkko Mkyrk gSA

Abstract
The automotive supply chain industry in India, known for its substantial contribution to the economy 

and jobs, is undergoing dramatic changes as a result of the introduction of automation technology. The 
purpose of this study is to investigate the effects of automation on small and medium-sized firms (SMEs) 
in this sector, using the Interpretive Structural Modelling (ISM) approach. A comprehensive literature 
study revealed critical issues affecting SMEs in the face of automation, including technological, 
organizational, economic, and socio-cultural dimensions. Following that, a systematic questionnaire 
survey was undertaken among industry experts and stakeholders to determine the interrelationships 
and hierarchies between these aspects. The ISM methodology helped to create a hierarchical model 
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ifjp;

Lopkyu ls Hkkjr esa vkWVkseksfVo vkiwfrZ J`a[kyk 
{ks=k lfgr dbZ {ks=kksa esa cnyko yk;k gS] tks fu;a=k.k 
iz.kkfy;ksa dk mi;ksx djrk gS] tks de ekuoh; gLr{ksi 
ds lkFk dke djrk gSA ;g izfreku cnyko fMftVy 
cnyko ls izsfjr gS] tks n{krk dks c<+kus] ekuoh; 
gLr{ksi dks de djus vkSj ifjpkyu dks O;ofLFkr 
djus ds fy, dbZ rduhdh lek/kuksa dks ykxw djrk 
gSA fMftVyhdj.k us dbZ O;olk;ksa dks liQyrk vkSj 
csgrj xzkgd is'kd'kksa ds fy, izsfjr fd;k gS] ysfdu 
i;kZoj.kh; pqukSfr;ksa dks c<+k fn;k gS ftuds fy, 
rRdky mik;ksa dh vko';drk gSA blds vykok] 
tksf[ke izca/u vkSj Lopkyu ds euksoSKkfud izHkkoksa 
tSlh fparkvksa ij lkfgR; esa i;kZIr è;ku fn;k x;k gSA

vkWVkseksfVo m|ksx dh ,sfrgkfld o`f¼ ds 
lkFk lekurk,a fpf=kr djuk] ftlus ,d lnh igys 
blh rjg ds Økafrdkjh ncko dk vuqHko fd;k Fkk] 
izfrLièkkZRedrk cuk, j[kus ds fy, izkS|ksfxdh izxfr 
ds lkFk orZeku jgus ds egRo ij tksj nsrk gSA cktkj 
dh cnyrh xfr'khyrk vkSj miHkksDrk izkFkfedrkvksa 
ij izfrfØ;k djus dh vko';drk dks igpkurs gq,]  
vxz.kh czkaMksa us igys ls gh fMftVy ifjorZu j.kuhfr;ksa 
dks viuk;k gSA

fofHkUu 'kks/drkZvksa ds ;ksxnku ls irk pyrk gS 
fd vkWVkseksfVo m|ksx esa foÙkh; fodkl us cnykoksa dks 
rst dj fn;k gSA oS;fDrÑr mRiknksa dk mn;] cktkj 
vUos"k.k vkSj cnyrh miHkksDrk xfr'khyrk us ikjaifjd 
mRiknksa dks cny fn;k gSA bl izo`fÙk esa fuekZrkvksa dks 

that depicted the causal links and levels of impact among the identified elements. The findings not only 
provide insights into the nuanced effects of automation on SMEs in the Indian automotive supply chain, 
but also serve as a foundation for developing strategic interventions and policy frameworks to mitigate 
potential challenges and capitalize on opportunities associated with automation adoption. This study 
adds to the scholarly discussion on technology-driven transformations in emerging economies and has 
practical implications for players navigating the changing landscape of the automotive supply chain 
industry.
eq[; 'kCn% Lopkyu] y?kq vkSj eè;e vkdkj ds m|e (,l,ebZ)] Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx] 
O;k[;kRed lajpukRed ekWMfyax (vkbZ,l,e)] izkS|ksfxdh viukuk] laxBukRed izHkkoA
Key Words: Automation, Small and Medium-Sized Enterprises (SMEs), Indian automotive supply 
chain industry, Interpretive Structural Modelling (ISM), Technology adoption, Organizational impact.

miHkksDrkvksa dh cnyrh t:jrksa dks iwjk djus ds fy, 
vius lkeku dks yxkrkj fodflr djus vkSj la'kksf/r 
djus dh vko';drk gksrh gSA igys dh j.kuhfr;k¡] 
tks mRiknksa ds yacs thou pØ ij fuHkZj Fkha] vc bl 
izo`fÙk ds vuq:i ugha gSaA

Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx esa NksVh 
vkSj eè;e vkdkj dh iQeksZ (,l,ebZ) esa Lopkyu 
dk egRo tkuuk bl vè;;u dk mís'; gSA vè;;u] 
vkbZ,l,e (baVjfizfVo LVªDpjy ekWMfyax) n`f"Vdks.k 
dk mi;ksx djrs gq,] Lopkyu viukus ds nkSjku 
,l,ebZ dks izHkkfor djus okys rduhdh] laLFkkxr] 
vkfFkZd vkSj lkekftd&lkaLÑfrd igyqvksa ds tfVy 
ijLij fØ;kvksa dks le>us dh dksf'k'k djrk gSA ;g 
vè;;u bu cnykoksa ij izdk'k Mky dj fgr/kjdksa 
dks cnyrs gkykr dks le>us] j.kuhfrd mik;ksa dk 
fuekZ.k djus vkSj Lopkyu&lapkfyr laØe.kksa ds ;qx 
esa nh?kZdkfyd fodkl dks izksRlkfgr djus dh mEehn 
djrk gSA

lkfgR; leh{kk

vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx lfgr dbZ {ks=kksa 
esa ,d cM+k lq/kj Lopkyu ls gqvk gS] ftlesa dke dks 
de ekuoh; gLr{ksi ds lkFk djus dh {kerk gSA ;w 
,oa vU;[1] (2010) Lopkyu dks e'khujh] vkS|ksfxd 
lqfo/kvksa] nwjlapkj usVodZ] dkj vkSj vU; vuqiz;ksxksa 
dks pykus ds fy, fu;a=k.k iz.kkfy;ksa dk mi;ksx 
djus dks dgrs gSa] tks ekuo gLr{ksi dks de djrs 
gSaA Lopkyu dh vksj ;g cnyko m|ksxksa esa gks jgs 
fMftVy ifjorZuksa ls izsfjr gqvk gS] tks O;olk;ksa dks 
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csgrj ifjpkyu n{krk nsus vkSj vius xzkgdksa dks csgrj 
mRikn nsus dh vuqefr nsrk gSA gkyk¡fd] bu ykHkksa ds 
vykok] c<+s gq, Lopkyu ds udkjkRed i;kZoj.kh; 
ifj.kkeksa ds ckjs esa tkx:drk c<+ jgh gS] ftlds fy, 
rRdky 'keu fof/;ksa dh vko';drk gS[2,3]A

vkWVkseksfVo {ks=k] tks vius iwjs bfrgkl esa Hkkjh 
la'kksèkuksa ls xqtjk gS] vkt ,d lnh ls Hkh vf/d le; 
igys vuqHko fd, x, leku nckoksa dk lkeuk dj jgk 
gSA xkvks ,oa vU;[4] (2016) c<+rh cktkj pqukSfr;ksa ds 
lkeus izfrLi/hZ cus jgus ds fy, daifu;ksa dks uohure 
rduhdh liQyrkvksa ls viMsV jgus dh vko';drk ij 
tksj nsrk gSA vxz.kh daifu;ksa us fMftVy ifjorZu ;kstukvksa 
dks ykxw djds ;g iznf'kZr fd;k gS tks u dsoy fMftVy 
thou 'kSyh dh vksj izfreku cnyko dks igpkurh gS] 
cfYd m|eksa dks Hkfo"; ds voljksa dh fiQj ls dYiuk 
djus vkSj mUgsa Hkqukus dh vuqefr Hkh nsrh gS[5,6]A

vkWVkseksfVo m|ksx esa foÙkh; izxfr Hkh Rofjr cnyko 
ykus esa egRoiw.kZ lkfcr gqbZ gS[7,8, 9]A fo'ks"k :i ls] 
ekudhÑr oLrqvksa ds ctk; vuqdwfyr oLrqvksa dks cspus 
dh vksj è;ku nsus ;ksX; cnyko vk;k gS] tks miHkksDrkvksa 
ds cnyrs Lokn dks n'kkZrk gS[1]A ifj.kke Lo:i] rsth 
ls cnyrh miHkksDrk izkFkfedrkvksa dks iwjk djus ds fy, 
mRikndksa dks vius mRikn dh is'kd'k dks yxkrkj v|ru 
djus ds fy, izsfjr fd;k tkrk gS] tks yacs mRikn thou 
pØ }kjk ifjHkkf"kr fiNys rjhdksa ls ,d cnyko gS[11]A

bu cnykoksa dks ns[krs gq,] NksVs vkSj eè;e 
vkdkj ds m|eksa (,l,ebZ) ij Lopkyu ds izHkkoksa 
dk vè;;u djuk egRoiw.kZ gSA ;g vè;;u rduhdh] 
laxBukRed] vkfFkZd vkSj lkekftd&lkaLÑfrd dkjdksa 
dh tfVy ijLij fØ;k vkSj Lopkyu&lapkfyr 
ifjorZuksa ds lkeus nh?kZdkfyd fodkl dks c<+kok nsus 
ds fy, j.kuhfrd gLr{ksiksa dks fn[kkuk pkgrk gSA

fØ;kfof/

bl vè;;u dk mís'; Hkkjrh; vkWVkseksfVo vkiwfrZ 
J`a[kyk m|ksx esa NksVs vkSj eè;e vkdkj ds m|eksa 
(,l,ebZ) ij Lopkyu ds izHkkoksa dks izHkkfor djus 
okys pj dks oxhZÑr vkSj jSad djuk gSA vè;;u dk 
y{; O;k[;kRed lajpukRed ekWMfyax (vkbZ,l,e) 
i¼fr dk mi;ksx djds Hkkjrh; vkWVkseksfVo vkiwfrZ 
J`a[kyk m|ksx esa NksVs vkSj eè;e vkdkj ds m|eksa 

(,l,ebZ) ij Lopkyu dks izHkkfor djus okys dkjdksa 
dh tfVy ckrphr dks lqy>kuk gSA vuqla/ku n`f"Vdks.k 
ds fgLls ds :i esa] Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk 
m|ksx ds Lopkyu ds laca/ esa Hkkjrh;&vk/kfjr 
,l,ebZ dh tkx:drk] bPNkvksa vkSj vis{kkvksa ds ckjs 
esa vf/d tkuus ds fy, tula[;k ds ,d izfrfuf/ 
uewus ls iwNrkN dh tkrh gSA ,d=k fd, x, MsVk dks 
fiQj vkbZ,l,e fo'ys"k.k ds v/hu fd;k tkrk gS] 
,d ,slh fof/ tks vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx esa 
Hkkjrh; ,l,ebZ ds dkedkt ds ifjizs{; dks izHkkfor 
djus okys egRoiw.kZ ?kVdksa ds inkuqØe ds fuekZ.k esa 
fofHkUu dkjdksa vkSj lgk;rk ds chp laca/ksa dks [kkstrh 
gS vkSj ekWMy djrh gSA lcls igys] fiNys 'kks/ vkSj 
fo'ks"kK dh jk; ds ekè;e ls ik, x, pj dk mi;ksx 
djds ,d iz'ukoyh fodflr dh xbZ FkhA iz'ukoyh 
@jk; izi=k fMtkbu nks la'kks/uksa ls xqtjkA igys nkSj 
ds fo'ks"kK iSuy us vuqla/ku ,tsaMs ds egRo ij 
ppkZ dhA leku :i ls csdkj ?kVdksa dks gVkus vkSj 
izklafxd igyqvksa dks ,dhÑr djus ds ckn] fo'ks"kKksa 
dk iSuy lokZsÙke izklafxd pj fu/kZfjr djus ds fy, 
ppkZ ds nwljs nkSj ds fy, fiQj ls feykA blds ckn] 
Hkkjrh; ikfjfLFkfrdh ra=k esa Hkkx ysus okys vkWVkseksfVo 
lIykbZ psu m|ksx (m|ksx is'ksojksa) esa Hkkjrh; ,l,ebZ 
ds dkedkt ds 50 vdknfed fo'ks"kKksa vkSj fo'ks"kKksa 
dks esy }kjk iwjh iz'ukoyh izkIr gqbZA muls py jgs 
'kks/ esa lg;ksx djus vkSj Hkkx ysus dk vkxzg fd;k 
x;kA iwokZxzg dks de djus vkSj vè;;u ds fu"d"kksZ 
dh lkekU;hdj.k esa lq/kj djus ds fy,] is'ksojksa ds 
,d fofo/ lewg dks vè;;u ds uewus ds :i esa 
pquk x;k FkkA mu rRoksa dh csgrj le> j[kus ds 
fy, tks laHkor% Lopkyu viukus vkSj mi;ksx dks 
izHkkfor djsaxsA var esa] 'kks/drkZvksa us ,d gh fo"k; 
esa ,chMhlh izdk'ku okys f'k{kkfonksa ds lkFk&lkFk 
vkWVkseksfVo vkiwfrZ J`a[kyk O;olk; esa de ls de 10 
o"kksZ ds vuqHko okys m|ksx vkSj vdknfed fo'ks"kKksa 
dks pqukA le; dh deh vkSj O;Lr dk;ZØe ds 
dkj.k] dsoy 10 fo'ks"kK gekjs vè;;u esa Hkkx ysus 
ds fy, lger gq, (rkfydk 1)A tc fo'ks"kK iSuy 
dkiQh fo"ke gksrk gS] rks ikap ls ianzg dk uewuk vkdkj 
mi;qDr izLrkfor fd;k x;k gSA ifj.kkeLo:i] uewuk 
vkdkj esa nl fo'ks"kK 'kkfey FksA
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6-	fu;ked vuqikyu% vkWVkseksfVo vkiwfrZ 
J`a[kyk esa Lopkyu izkS|ksfxfd;ksa ds mi;ksx dks fu;af=kr 
djus okys m|ksx ekudksa vkSj ljdkjh fu;eksa dk 
ikyuA[7]

7-	vkiwfrZdrkZ laca/% Lopkfyr midj.k vkSj 
?kVdksa dh [kjhn ds fy, vkiwfrZdrkZvksa vkSj foØsrkvksa 
ds lkFk lg;ksxkRed lk>snkjh[8]A

8-	xzkgd larqf"V% lexz xzkgd vuqHko vkSj 
larqf"V Lrjksa ij Lopkyu dk izHkko] czkaM oiQknkjh vkSj 
cktkj izfrLi/kZRedrk dks izHkkfor djrk gS[9]A

9-	tksf[ke izca/u% rduhdh foiQyrkvksa ;k 
lkbcj lqj{kk [krjksa tSls Lopkyu ls tqM+s laHkkfor 
tksf[keksa dks de djus ds fy, ,l,ebZ }kjk viukbZ 
xbZ j.kuhfr;k¡[10]A

10- deZpkjh tqM+ko% Lopkyu viukus dh 
izfØ;k esa deZpkfj;ksa dks layXu djus vkSj 'kkfey djus 
ds fy, ,l,ebZ }kjk fd, x, mik;] [kjhn&iQjks[r 
lqfuf'pr djuk vkSj ifjorZu ds izfrjks/ dks de 
djukA

jhpkSfcfyVh eSfVªDl] tks ,d pj dk nwljs ij 
izR;{k ;k vizR;{k izHkko fn[kkrk gS] vkbZ,l,e dk ,d 
egRoiw.kZ ifj.kke gSA jhpkSfcfyVh eSfVªDl O;k[;kRed 
lajpukRed ekWMfyax (vkbZ,l,e) fo'ys"k.k dk ,d 
vko';d Hkkx gSA fjpkftZax eSfVªDl dk fo'ys"k.k 
jhpkSfcfyVh eSfVªDl dh enn ls igpkus x, pjksa ds 
chp inkuqØfer laca/ksa dks LFkkfir fd;k tk ldrk 
gSA ^^1** bl fo'ys"k.k esa LraHk pj rd lh/s igqap 
ldrk gS] tcfd ^^0** dksbZ izR;{k igqap ugha gSA  ;g 
jhpkSfcfyVh eSfVªDl vkbZ,l,e ekWMy ds fuekZ.k dh 
uhao j[krk gS] tks pj ds chp Mªkbfoax vkSj fuHkZjrk 
'kfDr dh igpku dh lqfo/k iznku djrk gS] varr% 
,d inkuqØfer lajpuk ds fodkl esa lgk;rk djrk gS 
tks muds varlZaca/ksa dks fpf=kr djrk gSA bl mnkgj.k 
esa] uhps nh xbZ rkfydk 1 ,df=kr MsVk ls izkIr la?kfur 
jhpkSfcfyVh eSfVªDl fn[kkrh gS%

fo'ys"k.k

ckrphr rhu pj.kksa esa gqbZ% v/Z&lajfpr 
lk{kkRdkj igys pj.k esa feyh lqfo/kvksa ds egRo 
vkSj nk;js dks tkuus ds fy, ,d esyj ;k vkWuykbu 
IysViQkWeZ ds ekè;e ls Hksts x, lans'k }kjk izkIr lgefr 
ds ckn fd, x, FksA ckn esa] Hkkjrh; vkWVkseksfVo 
lIykbZ psu m|ksx esa NksVs vkSj eè;e vkdkj ds m|eksa 
(,l,ebZ) ij vkWVkses'ku ds gj fo'ks"kK (O;kolkf;d] 
xSj&ljdkjh vkSj 'kS{kf.kd) us tksM+hokj rqyuk dhA 
var esa] ppkZ fu"d"kksZ dh O;k[;k vkSj ekWMy ds 
lR;kiu ij dsafnzr gks xbZA baVjfizfV o LVªDpjy ekWMfyax 
(vkbZ,l,e) ds :i esa tkuh tkus okyh rduhd dk 
mi;ksx fofHkUu dkjdksa ds chp ckrphr lfgr tfVy 
iz.kkfy;ksa dh tkap djus ds fy, fd;k tkrk gSA

xgu lkfgR; leh{kk djus ds ckn vè;;u esa 
igpkus x, 'kh"kZ nl fuEufyf[kr gSa%

1-	izkS|ksfxdh dks viukuk% Hkkjrh; vkWVkseksfVo 
vkiwfrZ J`a[kyk m|ksx esa ,l,ebZ fdl gn rd Lopkyu 
izkS|ksfxfd;ksa dks viukrs gSa[1]A

2-	laxBukRed lajpuk% ,l,ebZ ds Hkhrj 
vkarfjd lsVvi vkSj inkuqØfer O;oLFkk] ekStwnk 
odZÝyks esa Lopkyu dks ,dhÑr djus dh mudh 
{kerk dks izHkkfor djrh gSa[2]A

3.	ykxr fufgrkFkZ% Lopkyu dk;kZUo;u ls 
tqM+s foÙkh; fopkj] ftlesa izkjafHkd fuos'k ykxr vkSj 
nh?kZdkfyd ifjpkyu O;; 'kkfey gSa[3]A

4.	dkS'ky fodkl% Lopkfyr iz.kkfy;ksa dks 
izHkkoh <ax ls lapkfyr djus vkSj cuk, j[kus ds fy, 
,l,ebZ dks vius dk;Z cy dks izf'k{k.k vkSj dkS'ky 
c<+kus esa fuos'k djus dh vko';drk gS[4]A

5-	cktkj dh ekax% vkWVkseksfVo {ks=k esa 
miHkksDrkvksa dh c<+rh izkFkfedrk,a vkSj vko';drk,a] 
cnyrh ekaxksa dks iwjk djus ds fy, Lopkyu dks 
viukus dks izsfjr dj jgh gSa[11]A
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pj rduhdh 

vaxhdj.k 

laxBukRed 

lajpuk

ykxr 

fufgrkFkZ

dkS'ky 

fodkl

cktkj 

dh 

ekax

fofu;ked 

vuqikyu

vkiwfrZdrkZ 

laca/

xzkgd 

larqf"V

tksf[ke 

izca/u

deZpkjh  

dks dke 

ij yxkuk

rduhdh 

vaxhdj.k

0 1 0 1 1 0 1 1 1 1

laxBukRed 

lajpuk

0 0 0 1 1 0 1 1 1 1

ykxr 

fufgrkFkZ

0 0 0 1 1 0 1 1 1 1

dkS'ky 

fodkl

0 0 0 0 1 0 0 1 0 1

cktkj dh 

ekax

0 0 0 0 0 0 0 1 0 0

fofu;ked 

vuqikyu

0 0 0 0 0 0 0 0 0 0

vkiwfrZdrkZ 

laca/

0 0 0 0 0 0 0 0 0 0

xzkgd 

larqf"V

0 0 0 0 0 0 0 0 0 0

tksf[ke 

izca/u

0 0 0 0 0 0 0 0 0 0

deZpkjh dks 

dke ij 

yxkuk

0 0 0 0 0 0 0 0 0 0

e-vkbZ-lh-,e-,-lh- fo'ys"k.k

,e-vkbZ-lh-,e-,-lh- fo'ys"k.k pj dks mudh 
Mªkbfoax 'kfDr vkSj fuHkZjrk ds vk/kj ij oxhZÑr 
djrk gS] tSlk fd jhpkSfcfyVh eSfVªDl esa n'kkZ;k x;k 
gSA

lapkyu 'kfDr

mPp Mªkbfoax 'kfDr okys pj vU; pj dks 
egRoiw.kZ :i ls izHkkfor djrs gSa vkSj flLVe dks 
vkdkj nsus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

l	 rduhdh vaxhdj.k
l	 laxBukRed lajpuk
l	 ykxr fufgrkFkZ
l	 dkS'ky fodkl

fuHkZjrk

mPp fuHkZjrk okys pj vU; pj ls izHkkfor gksrs 
gSa vkSj lexz iz.kkyh ij lhfer izHkko Mkyrs gSaA

l	 cktkj dh ekax
l	 fofu;ked vuqikyu
l	 vkiwfrZ drkZ laca/
l	 xzkgd larqf"V
l	 tksf[ke izca/u
l	 deZpkjh dks dke ij yxkuk

eq[; fVIif.k;k¡
Mªkbfoax 'kfDrdkjd% rduhdh viukus] dkS'ky 

fodkl iz.kkyh dh xfr'khyrk] laxBukRed lajpuk 
vkSj ykxr fufgrkFkZ ij egRoiw.kZ izHkko Mkyrs gSa] tks 
Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx esa ,l ,e 
bZ ij Lopkyu ds izHkko dks vkdkj nsus esa mudh 
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egRoiw.kZ Hkwfedk dk ladsr nsrs gSaA
eq[; fuHkZjrk pj% vU; dkjd] tSls cktkj dh 

ekax] fu;ked vuqikyu] vkiwfrZ drkZ laca/] xzkgd 
larqf"V] tksf[ke izca/u vkSj deZpkjh tqM+ko] O;fDrxr 
:i ls de izHkkfor gksrs gSaA fdarq os lHkh feydj iwjs 
flLVe dks pykrs gSaA

;g fo'ys"k.k Hkkjrh; vkWVkseksfVo vkiwfrZ J`a[kyk 

m|ksx esa ,l,ebZ ij Lopkyu ds izHkkoksa dks izHkkfor 
djus esa pj ds lkis{k egRo vkSj mudh Hkwfedk dks 
Li"V djrk gSA 
ojh;rk eSfVªDl fo'ys"k.k

ojh;rk eSfVªDl fo'ys"k.k }kjk fu/kZfjr mudh 
Mªkbfoax vkSj fuHkZjrk 'kfDr;ksa ij fopkj djrs gq,] 
pj ds chp ojh;rk Lrjksa dh igpku djus esa enn 
djrk gSA

pj rduhdh 

vaxhdj.k

laxBukRed 

lajpuk

ykxr 

fufgrkFkZ

dkS'ky 

fodkl

cktkj 

dh ekax

fofu;ked 

vuqikyu

vkiwfrZ 

drkZ laca/

xzkgd 

larqf"V

tksf[ke 

izca/u

deZpkjh 

dks dke 

ij yxkuk

rduhdh 

vaxhdj.k

Mh Mh Mh Mh Mh Mh Mh Mh Mh

laxBukRed 

lajpuk

ih Mh Mh Mh Mh Mh Mh Mh Mh

ykxr 

fufgrkFkZ

ih ih Mh Mh Mh Mh Mh Mh Mh

dkS'ky 

fodkl

ih ih ih Mh Mh Mh Mh

cktkj 

dh ekax

ih ih ih ih Mh Mh Mh

fofu;ked 

vuqikyu

ih ih ih ih ih Mh Mh Mh

vkiwfrZ 

drkZ laca/

ih ih ih Mh Mh

xzkgd 

larqf"V

ih ih ih ih ih Mh Mh Mh

tksf[ke 

izca/u

ih ih ih ih Mh Mh Mh

deZpkjh 

dks dke 

ij yxkuk

ih ih ih ih ih Mh Mh Mh Mh

mijksDr rkfydk 2 esa] ojh;rk eSfVªDl
^^ih** dkWye osfj,cy dh rqyuk esa iafDr 

osfj,cy ds fy, izkFkfedrk dks bafxr djrk gSA
^^Mh** dkWye pj ij iafDr pj dh fuHkZjrk dks 

bafxr djrk gSA
,d [kkyh lsy pjksa ds chp dksbZ izkFkfedrk ;k 

fuHkZjrk laca/ ugha n'kkZrk gSA
;g fo'ys"k.k flLVe ds Hkhrj inkuqØfer laca/ksa 

dks vkSj le>us ds fy, vkbZ,l,e ekWMy ds fuekZ.k 
esa lgk;rk djrs gq,] pj ds chp lkis{k izkFkfedrkvksa 
vkSj fuHkZjrk esa varnZ`f"V iznku djrk gSA

lkekU;hÑr eSfVªDl fo'ys"k.k

lkekU;hÑr eSfVªDl fo'ys"k.k djus ds fy,] 
gesa ;g lqfuf'pr djus ds fy, ojh;rk eSfVªDl dks 
lkekU; djus dh vko';drk gS fd eku ,d fof'k"V 
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lhek ds Hkhrj vkrs gSa] vkerkSj ij 0 vkSj 1 ds chpA 
lkekU;hdj.k pj ds chp laca/ksa dh vklku rqyuk vkSj 

O;k[;k dh vuqefr nsrk gSA uhps nh xbZ rkfydk 3 ;g 
n'kkZrh gS fd iznku dh xbZ ojh;rk eSfVªDl ds vk/kj 
ij lkekU;hÑr eSfVªDl dSlk fn[k ldrk gS%

lkekU;hÑr eSfVªDl ojh;rk eSfVªDl ls izkIr gksrk gS] ftlesa eku 0 ls 1 dh lhek ds Hkhrj vkrs gSaA

pj rduhdh 

vaxhdj.k

laxBukRed 

lajpuk

ykxr 

fufgrkFkZ

dkS'ky 

fodkl

cktkj 

dh 

ekax

fofu;ked 

vuqikyu

vkiwfrZ 

drkZ 

laca/

xzkgd 

larqf"V

tksf[ke 

izca/u

deZpkjh 

dks 

dke 

ij 

yxkuk

rduhdh 

vaxhdj.k

0 1 1 1 1 1 1 1 1 1

laxBukRed 

lajpuk

0 0 1 1 1 1 1 1 1 1

ykxr 

fufgrkFkZ

0 0 0 1 1 1 1 1 1 1

dkS'ky 

fodkl

0 0 0 0 1 1 0 1 0 1

cktkj 

dh ekax

0 0 0 0 0 1 0 1 1 0

f o f u ; k ed 

vuqikyu

0 0 0 0 0 0 0 0 0 0

vkiwfrZ drkZ 

laca/

0 0 0 0 0 0 0 0 0 0

xzkgd 

larqf"V

0 0 0 0 0 0 0 0 0 0

tksf[ke 

izca/u

0 0 0 0 0 0 0 0 0 0

deZpkjh dks 

dke ij 

yxkuk

0 0 0 0 0 0 0 0 0 0

fliQkfj'ksa vkSj lq>ko

vkbZ,l,e n`f"Vdks.k vkSj fd, x, fo'ys"k.k ds 
vk/kj ij] Lopkyu ds izHkkoksa ij Hkkjrh; vkWVkseksfVo 
vkiwfrZ J`a[kyk m|ksx esa NksVh vkSj eè;e vkdkj dh 
iQeksZ (,l,ebZ) ds fy, fuEufyf[kr fVIif.k;ka vkSj 
izLrko fn, tk ldrs gSa%

1- izkS|ksfxdh viukus ij è;ku% ,l,ebZ dks 
m|ksx esa n{krk vkSj izfrLi/kZRedrk esa lq/kj ds 
fy, vius iwjs ifjpkyu esa Lopkyu izkS|ksfxfd;ksa ds 

dk;kZUo;u dks izkFkfedrk nsuh pkfg,A
2- laxBukRed lajpuk dks lqO;ofLFkr djsa% 

Lopkyu izfØ;kvksa ds vf/d fuckZ/ ,dhdj.k dks 
l{ke djus vkSj Lopkfyr izkS|ksfxdh ds izHkkoh mi;ksx 
dks lqfuf'pr djus ds fy, laxBukRed inkuqØeksa ds 
iquxZBu ij tksj nsaA

3- irk ykxr fufgrkFkZ% Lopkyu viukus ls tqM+s 
izkjafHkd fuos'k ykxr vkSj nh?kZdkfyd lapkyu [kpksZ 
ds izca/u ds fy, j.kuhfr cuk,a] ykxr izHkko'khyrk 
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vkSj nh?kZdkfyd foÙkh; izn'kZu dh xkjaVh nsaA
4- dkS'ky fodkl esa fuos'k djsa% deZpkfj;ksa 

dks Lopkfyr iz.kkfy;ksa dks liQyrkiwoZd pykus vkSj 
cuk, j[kus ds fy, vko';d n{krk,a iznku djus ds  
fy, deZpkjh izf'k{k.k vkSj dkS'ky fodkl dk;ZØeksa 
ds fy, lalk/u vkoafVr djsaA

5- cktkj dh ekax ds lkFk fyad% xzkgdksa 
dh cnyrh ilan vkSj cktkj ds #>ku ds ckjs esa 
tkudkjh j[ksa vkSj vkWVkseksfVo m|ksx esa vuqdwfyr 
mRiknksa vkSj jpukRed lek/kuksa dh ekax ds lkFk 
Lopkyu xfrfof/;ksa dks tksM+saA

6- fu;ked vuqikyu lqfuf'pr djsa% tksf[keksa 
dks de djus vkSj dkuwuh vuqikyu lqfuf'pr djus ds 
fy, vkWVkseksfVo vkiwfrZ J`a[kyk esa Lopkyu izkS|ksfxdh 
ds mi;ksx ds fy, m|ksx ekunaMksa vkSj fu;ked fu;eksa 
dk ikyu djsaA

7- vkiwfrZdrkZ laca/ksa dks etcwr djsa% mPp 
xq.koÙkk okys Lopkfyr midj.k vkSj ?kVdksa dh [kjhn 
vklku cukus ds fy, vkiwfrZdrkZvksa vkSj foØsrkvksa ds 
lkFk lg;ksxkRed lg;ksx dks izksRlkfgr djsa tks ekStwnk 
odZÝyks esa fuckZ/ :i ls ,dhÑr gksaxsA

8- xzkgd larqf"V dks izkFkfedrk nsa% mRikn dh 
xq.koÙkk] forj.k vkSj lsok esa Lopkyu&lapkfyr lqèkkjksa 
dks ykxw djds xzkgd vuqHko vkSj larqf"V ds Lrj esa 
lq/kj ij è;ku nsaA

9- tksf[ke dkjdksa dks de djsa% rduhdh 
foiQyrkvksa] lkbcj [krjksa vkSj ifjpkyu #dkoVksa tSlh 
Lopkyu leL;kvksa dks nwj djus ds fy, 'kfDr'kkyh 
tksf[ke izca/u rduhd viuk,A deZpkjh laca/% 
deZpkfj;ksa dks Lopkyu viukus dh izfØ;k esa lg;ksx] 
uokpkj vkSj lq/kj dh ,d laxBukRed laLÑfr esa 
'kkfey djus ds fy, izsfjr djsaA

bu fn'kk funZs'kksa dk mís'; Hkkjrh; vkWVkseksfVo 
vkiwfrZ J`a[kyk m|ksx esa ,l,ebZ dks nh?kZdkfyd fodkl 
djus esa enn djuk gS] ftlls os vf/d izfrLi/hZ 
cu ldsa] vius vkidks cktkj dh cnyrh xfr'khyrk 
ds vuqdwy cuk ldsa vkSj Lopkyu dk ykHk ys ldsaA 
vkbZ,l,e n`f"Vdks.k ds ekè;e ls ,l,ebZ ck/kvksa 
dks ikj dj ldrs gSa vkSj A I }kjk fn, x, voljksa dk 
ykHk mBk ldrs gSaA

fu"d"kZ

vè;;u esa baVjfizfVo LVªDpjy ekWMfyax 
(vkbZ,l,e) fof/ dk mi;ksx fd;k x;k Fkk rkfd 
NksVh vkSj eè;e vkdkj dh iQeks± (,l,ebZ) ij 
Lopkyu ds izHkkoksa dk vkdyu fd;k tk ldsA 
vkbZ,l,e esa j.kuhfrd fu.kZ; ysus dh tkudkjh nsus ds 
fy, izeq[k dkjd dk fo'ys"k.k fd;k x;k gS] ftlesa 
laxBukRed lajpuk] ykxr fufgrkFkZ] dkS'ky fodkl] 
cktkj dh ekax] fu;ked vuqikyu] vkiwfrZ drkZ laca/] 
xzkgd larqf"V] tksf[ke izca/u vkSj deZpkjh tqM+ko 
'kkfey gSaA

fu"d"kZ] m|ksx dh fLFkjrk] n{krk vkSj  
izfrLi/kZ esa lq/kj djus ds fy, Lopkyu izkS|ksfxdh 
dks ykxw djus dh egRoiw.kZ vko';drk ij izdk'k 
Mkyrs gSaA vkbZ,l,e lapkyu ds lHkh pj.kksa esa 
Lopkyu dks ,dhÑr djus ds fy, ,d j.kuhfrd 
iz;kl dks vfuok;Z djrs gq,] izkS|ksfxdh dks viukuk 
,d egRoiw.kZ izsjd curk gSA blds vykok] dkS'ky 
fodkl esa fuos'k] laxBukRed iquxZBu vkSj lfØ; 
tksf[ke izca/u j.kuhfr;k¡] ck/kvksa dks nwj djus 
vkSj ifjorZuksa ls tqM+s voljksa dks Hkqukus ds fy,  
egRoiw.kZ gSaA

fjiksVZ us ,l,ebZ dh Lopkyu ifj;kstukvksa 
dks lajsf[kr djus dh vko';drk dks Hkh js[kkafdr 
fd;k gS] tks cnyrs cktkj ekaxksa] fu;ked ck/kvksa 
vkSj Lopkfyr iz.kkfy;ksa ds fuckZ/ ,dhdj.k dh 
xkjaVh ds fy, vkiwfrZ drkZvksa vkSj foØsrkvksa ds lkFk 
dke djrs gSaA xzkgdksa dh larqf"V dks izkFkfedrk nsuk 
vkSj deZpkfj;ksa dh Hkkxhnkjh dks izksRlkfgr djuk 
laxBukRed liQyrk ds fy, egRoiw.kZ igyqvksa ds 
:i esa igpkuk x;k gS] ;s Hkh uokpkj vkSj fujarj  
lq/kj dk okrkoj.k cukrs gSaA

dqy feykdj] vkbZ,l,e n`f"Vdks.k us Hkkjrh; 
vkWVkseksfVo vkiwfrZ J`a[kyk m|ksx esa ,l,ebZ ij 
Lopkyu ds izHkkoksa dks izHkkfor djus okys dbZ pjksa 
ds chp tfVy laca/ksa dks le>k;k gSA rsth ls xfr'khy 
vkSj izfrLi/hZ dkjksckjh okrkoj.k esa iuius] ,l,ebZ 
Lopkyu dh {kerk dks iwjh rjg ls eglwl djus vkSj 
lrr fodkl dks c<+kok nsus ds fy, bl vè;;u ds 
fu"d"kksZ dk iQk;nk mBkdj j.kuhfrd gLr{ksi vkSj 
iz;kl dj ldrs gSaA
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'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh

Automation Lopkyu

Hierachy inkuqØe

Interpretive Structural Modelling (ISM) O;k[;kRed lajpukRed ekWMfyax

Small and Medium sized Enterprise NksVs vkSj eè;e izdkj ds m|e

Supply Chain vkiwfrZ  Ük̀a[kyk
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lkjka'k 

IykfLVd iznw"k.k ,d c<+rh i;kZoj.kh; fpark gSA ikjaifjd IykfLVd thok'e bZa/u ls izkIr gksrk gS vkSj 
vDlj ySaMfiQy esa pyk tkrk gS ;k i;kZoj.k dk fgLlk cu tkrk gSA bathfu;fjax iqupZØ.k ;ksX; IykfLVd] mu 
lkefxz;ksa dks fMtkbu djds ,d lek/ku iznku djrk gS ftUgsa muds mi;ksx dh vof/ ds var esa izHkkoh <ax 
ls iqu% lalkf/r fd;k tk ldrk gSA ;g n`f"Vdks.k IykfLVd dpjs dks de dj ldrk gS] lalk/uksa dk laj{k.k 
dj ldrk gS vkSj vf/d pØh; vFkZO;oLFkk dks c<+kok ns ldrk gSA orZeku ys[k dk mís'; iqupZØ.k ;ksX; 
IykfLVd dh bathfu;fjax ds fy, izeq[k j.kuhfr;ksa dk irk yxkuk gSA buesa jklk;fud la'kks/u] fMl,lsEcyh ds 
fy, lkexzh fMtkbu vkSj tSo&vi?kVuh; cgqyd (Bio-Degradable Polymer) ikWfyej 'kkfey gSaA jklk;fud 
la'kks/u iquizZlaLdj.k ds nkSjku vuqdwyrk esa lq/kj djus vkSj iqupZØ.k ds nkSjku fxjkoV ds Lrj dks de djus ds 
fy, cgqyd lajpuk dks rS;kj djus ij è;ku dsafnzr djrk gSA fMl,lsEcyh ds fy, lkexzh fMtkbu dk mís'; 
,sls IykfLVd dks fodflr djuk gS ftUgsa dq'ky NaVkbZ vkSj 'kqf¼dj.k ds fy, daiksftV ;k vU; lkefxz;ksa ls 
vklkuh ls vyx fd;k tk ldsA tSo&vk/kfjr lkefxz;ksa dk mi;ksx djus ;k mi;ksx ds ckn izkÑfrd fo?kVu 
dks c<+kok nsus okys ;kstdksa dks 'kkfey djus dh j.kuhfr tSo&vi?kVuh; cgqyd (Bio-Degradable Polymer)
ikWfyej gSA vè;;u ls irk pyrk gS fd mijksDr j.kuhfr;ksa ds mi;ksx ls IykfLVd ls gksus okys iznw"k.k esa 
mYys[kuh; deh laHko gSA
Abstract

 Plastic pollution is a growing environmental concern. Traditional plastics are derived from fossil 
fuels and often end up in landfills or leak into the environment. Engineering recyclable plastics offers 
a solution by designing materials that can be effectively reprocessed at the end of their useful life. 
This approach can reduce plastic waste, conserve resources, and promote a more circular economy.
The present article aims to explore key strategies for engineering recyclable plastics. These include: 
Chemical modification, Material design for disassembly and biodegradable polymers. The chemical 
modification focus on tailoring the polymer structure to improve compatibility during reprocessing and 
minimize degradation during recycling cycles. The material design for disassembly aims to develop 
plastics that can be easily separated from composites or other materials for efficient sorting and 
purification. The strategy to utilize bio-based materials or incorporating additives that promote natural 
breakdown after use is the biodegradable polymers. The study reveals that the use of aforementioned 
strategies leads to significant reduction in the pollution caused by the plastic.
eq[; 'kCn% IykfLVd] tSo&vi?kVuh; cgqyd] iqupZØ.k] i;kZoj.k iznw"k.kA
Key Words: Plastic, Biodegradable Polymers, Recycling, Environmental Pollution.
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ifjp;

bathfu;fjax eSdsfudy IykfLVd (bathfu;fjax 
FkekZsIykfLVDl) mu lkefxz;ksa ds ,d oxZ dk 
izfrfufèkRo djrs gS a tks vius vlk/kj.k ;kaf=kd 
xq.kksa] rkih; fLFkjrk vkSj jklk;fud izfrjks/ ds 
dkj.k vkèkqfud bathfu;fjax vkSj vkS|ksfxd vuqiz;ksxksa 
esa egRoiw.kZ gSaA bu IykfLVd us /krqvksa vkSj vU; 
ikjaifjd eVsfj;y ds fy, O;ogk;Z fodYi iznku 
djds vkWVkseksfVo] ,;jksLisl] bysDVªkWfuDl vkSj 
miHkksDrk oLrqvksa lfgr fofHkUu m|ksxksa esa Økafr yk 
nh gSA bathfu;fjax eSdsfudy IykfLVd dh vko';drk 
,sls eVsfj;y dh fujarj ekax ls mRiUu gksrh gS tks 
mPp izn'kZu] LFkkf;Ro vkSj fMtkbu dks yphykiu 
iznku dj ldrh gSa lkFk gh ykxr esa deh vkSj fLFkjrk 
esa Hkh ;ksxnku dj ldrh gSaA vk/qfud bathfu;fjax 
dh tfVy pqukSfr;ksa ls fuiVus ds fy, ,sls eVsfj;y 
dh vko';drk gksrh gS tks izn'kZu ;k fo'oluh;rk 
ls le>kSrk fd, fcuk dBksj ifjpkyu fLFkfr;ksa dk 
lkeuk dj ldsA bathfu;fjax eSdsfudy IykfLVd bl 
vko';drk dks viuh csgrj fo'ks"krkvksa tSls mPp 
'kfDr&ls&otu vuqikr] tax ds izfrjks/ vkSj tfVy 
vkdkjksa esa <kyus dh {kerk ds ekè;e ls iwjk djrs 
gSaA blds vfrfjDr] fLFkjrk vkSj i;kZoj.kh; fu;eksa ij 
c<+rk tksj eVsfj;y esa mu cnyko dks izsfjr djrk 
gS tks u dsoy dq'ky gSa cfYd i;kZoj.k ds fy, Hkh 
vuqdwy gSaA IykfLVd tSls ikWyhdkckZsusV] ikWyh,ekbM 
(uk;ykWu) ikWyh vkWDlhehfFkyhu (ihvks,e) vkSj 
,fØyksukbVªkby C;wVkMkbu LVkbjhu (,ch,l) bu 
vko';drkvksa dks iwjk djus ds fy, vfuok;Z gks x, 
gSaA

bathfu;fjax eSdsfudy IykfLVd ds fodkl] 
y{k.k o.kZu vkSj vuqiz;ksx ij O;kid 'kks/ fd;k x;k 
gSA izkjafHkd vè;;u bu eVsfj;y ds ekSfyd xq.kksa 
vkSj muds laHkkfor vuqiz;ksxksa ij dsafnzr FksA mnkgj.k 
ds fy,] X+kisQfj;u us fofHkUu bathfu;fjax IykfLVd 
ds rkih; vkSj ;kaf=kd xq.kksa dh tkap dh vkSj muds 
mRÑ"V rkih; izfrjks/ vkSj ;kaf=kd la;kstu ds dkj.k 
bysDVªkWfud iSdsftax esa mudh iz;ksT;rk ij izdk'k 
Mkyk¹1ºA blh rjg] ÚsMfjd ,oa vU; us eksVj okgu 
vuqiz;ksxksa esa bu eVsfj;y ds mi;ksx dh leh{kk dh] 

lqj{kk igywvksa dh mis{kk fd, fcuk okgu ds otu 
dks de djus vkSj bZa/u n{krk esa lq/kj djus esa mudh 
Hkwfedk ij tksj fn;k¹2ºA

gky ds o"kksZ esa] bathfu;fjax IykfLVd ds izn'kZu 
dks c<+kus dh fn'kk esa vuqla/ku fofHkUu rjhdksa tSls 
iQkbcj] uSuks ikfVZdYl vkSj gkbfczM daiksftV ds lkFk 
lqn`<hdj.k ds ekè;e ls LFkkukarfjr gks x;k gSA gqlSu 
,oa vU;¹3º us uk;ykWu&6 ds ;kaf=kd xq.kksa ij dkcZu 
uSuks V;wc lqn`<hdj.k ds izHkko dh tkap esa VsUlkby 
LVªsaFk vkSj ekWM;wyl esa egRoiw.kZ lq/kj ik;kA blds 
vykok] >kax ,oa vU;¹4º us ikWyhdkckZsusV daiksftV esa 
xzkiQhu uSuks IysVysV~l ds mi;ksx ls c<+h gqbZ FkeZy 
pkydrk vkSj ;kaf=kd xq.kksa esa o`f¼ dks iznf'kZr fd;kA

bathfu;fjax IykfLVd ds izlaLdj.k vkSj izn'kZu dks 
vuqdwfyr djus ds fy, 3 Mh fizafVax vkSj batsD'ku 
eksfYMax tSlh mUur fofuekZ.k rduhdksa dk Hkh O;kid :i 
ls vè;;u fd;k x;k gSA oksgylZ ,oa vU; us bathfu;fjax 
IykfLVd ds fy, ;ksxkRed fofuekZ.k rduhdksa dk ,d 
O;kid voyksdu iznku fd;k] ftlesa tfVy T;kfefr 
ds lkFk vuqdwfyr] mPp&izn'kZu okys Hkkxksa dh {kerk 
ij izdk'k Mkyk¹5ºA blds vfrfjDr] iVsy vkSj 'kkg us 
batsD'ku eksfYMax rduhd ls IykfLVd ?kVdksa dh lw{e 
lajpuk vkSj ;kaf=kd xq.kksa ij csgrj fu;a=k.k dh izxfr ij 
ppkZ dh¹6ºA

bl fo"k; esa egRoiw.kZ izxfr ds ckotwn] dbZ 
egRoiw.kZ vuqla/ku ckdh gSa tks Hkfo"; ds 'kks/ ds 
fy, vko';d gSaA fofHkUu i;kZoj.kh; ifjfLFkfr;ksa esa 
bathfu;fjax IykfLVd ds nh?kZdkfyd izn'kZu vkSj fpj 
LFkkf;Ro dh lhfer le> ,d eq[; xSi gSA vf/dka'k 
ekStwnk vè;;u bathfu;fjax IykfLVd ds vYidkfyd 
;kaf=kd vkSj rkih; xq.kksa ij è;ku dsafnzr djrs gSa] ysfdu 
ijkcSaxuh (UV) fofdj.k] vknzZrk vkSj pØh; yksfMax ds 
nh?kZdkfyd izn'kZu ds izHkkoksa dks vPNh rjg ls ugha 
le>k x;k gSA lLrs bathfu;fjax IykfLVd dk fodkl 
,d nwljk egRoiw.kZ xSi gSA gkykafd tSo&vkèkkfjr 
vkSj iquuZohuhdj.k ;ksX; IykfLVd cukus esa izxfr 
gqbZ gS] ijUrq ;s eVsfj;y vDlj ikjaifjd bathfu;fjax 
IykfLVd ds izn'kZu ls eqdkcyk ugha dj ikrsA i;kZoj.k 
ls le>kSrk fd, fcuk rqyukRed ;kaf=kd vkSj rkih; 
xq.k iznku djus okys lrr fodYiksa dks fodflr 
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djus ds fy, vuqla/ku dh vko';drk gSA blds 
vfrfjDr] bathfu;fjax IykfLVd esa uSuks dEiksftV~l tSlh  
mUur eVsfj;y dk ,dhdj.k izlaLdj.k vkSj mRiknu 
pqukSrhiw.kZ gSaA bu mUur eVsfj;y ds lkeF;Z dks iw.kZ 
:i ls mi;ksx djus ds fy, uSuksd.kksa ds iQSyko vkSj 
leku xq.kksa dks cuk, j[kuk ,d izeq[k pqukSrh gS vkSj 
bl ij dke djus dh t:jr gSA var esa] vf/d 
O;kid thou&pØ vkdyu vkSj bathfu;fjax IykfLVd 
ds i;kZoj.kh; izHkko vè;;u dh vko';drk gSA

mijksDr fcanqvksa dks è;ku esa j[krs gq,] bl isij 
esa bathfu;fjax iqupZØ.k ;ksX; IykfLVd ds fy, izeq[k 
pqukSfr;ksa o j.kuhfr;ksa dh [kkst ij è;ku dsafnzr fd;k 
x;k gSA ;g 'kks/ i=k bathfu;fjax iqupZØ.k ;ksX; 
IykfLVd dh orZeku fLFkfr dh leh{kk djrk gS] tks 
fMtkbu fopkjksa] izlaLdj.k rduhdksa vkSj bl {ks=k esa 
pqukSfr;ksa vkSj voljksa ij dsafnzr gSA ;g ns[kk x;k gS 
fd jklk;fud la'kks/u vkSj tSo&vi?kVuh; cgqyd 
tSlh j.kuhfr;ksa ls IykfLVd ls gksus okys iznw"k.k esa 
deh laHko gSA

iqupZØ.k ;ksX; IykfLVd bathfu;fjax ds fy, 
pqukSfr;ka

iquuZohuhdj.k ;ksX; IykfLVd dh bathfu;fjax] 
rduhdh lhekvksa ls ysdj vkfFkZd vkSj i;kZoj.kh; 
fparkvksa rd dbZ pqukSfr;ksa dks izLrqr djrh gSA bl 
leh{kk ys[k esa iqupZØ.k ;ksX; IykfLVd ds fodkl 
esa vkus okyh izkFkfed pqukSfr;ksa] orZeku lkfgR; vkSj 
vuqla/ku izxfr dh ppkZ dh xbZ gSA

1- rduhdh pqukSfr;ka

iqupZØ.k ;ksX; IykfLVd bathfu;fjax esa lcls cM+h 
rduhdh pqukSfr;ksa esa ls ,d cgqyd iqupZØ.k izfØ;kvksa 
dh tfVyrk gSA ikWyhbfFkyhu Vsjs;FksysV (ihbZVh) vkSj 
mPp ?kuRo okys ikWyhbfFkyhu (,pMhihbZ) tSls 
ikjaifjd IykfLVd dks vDlj iquuZohuhdj.k djus 
ls igys O;kid NaVkbZ] liQkbZ vkSj izlaLdj.k dh 
vko';drk gksrh gS] tks ÅtkZ&xgu vkSj v{ke gks 
ldrs gSaA vè;;uksa ls irk pyrk gS fd IykfLVd 
vif'k"V /kjkvksa dk lanw"k.k iqupZØ.k n{krk esa dkiQh 
ck/k Mkyrk gSA 'kks/drkZvksa us crk;k fd nwf"kr inkFkks± 
dh NksVh ek=kk Hkh iquuZohuhdj.k lkexzh dh xq.koÙkk 

dks de dj ldrh gS] ftlls os mPp&ewY; okys 
vuqiz;ksxksa ds fy, vuqi;qDr gks tkrs gSaA

blds vykok] jklk;fud :i ls iquuZohuhdj.k 
;ksX; ikWfyej ds fodkl] tSls fd muds eksukselZesafM 
ikWfyejkbt djus ds fy, fMtkbu fd, x,] izfrfØ;k 
fLFkfr;ksa vkSj mRizsjd n{krk ls lacaf/r pqukSfr;ksa dk 
lkeuk djrs gSaA 
2- vkfFkZd pqukSfr;ka

iqupZØ.k ;ksX; IykfLVd dh vkfFkZd O;ogk;Zrk 
,d vkSj egRoiw.kZ ck/k gSA iquuZohuhdj.k ;k 
ck;ksfMxzsMscy IykfLVd ds mRiknu dh ykxr vDlj 
isVªksdsfedYl ls izkIr ikjaifjd IykfLVd ls vf/d 
gksrh gSA buds ewY; esa vlekurk dk eq[; dkj.k 
mRiknu ds fy, vko';d mUur rduhd vkSj dPpk 
eky gSA 

blds vfrfjDr] iquuZohuhdj.k IykfLVd dh 
cktkj ekax ges'kk cM+s iSekus ij mRiknu dks pykus ds 
fy, i;kZIr ugha gksrh gSA iquuZohuhdj.k IykfLVd dh 
xq.koÙkk vDlj oftZu IykfLVd dh rqyuk esa de gksrh 
gS] tks mPp&izn'kZu vuqiz;ksxksa esa muds mi;ksx dks 
lhfer djrh gSA ;g xq.koÙkk dk eqík rsy dh dherksa 
esa mrkj&p<+ko ds lkFk oftZu IykfLVd dh ykxr dks 
izHkkfor djrk gS vkSj iquuZohuhdj.k IykfLVd ds fy, 
vkfFkZd :i ls izfrLi/kZ mRiUu djrk gSA
3- i;kZoj.k vkSj fofu;ked pqukSfr;ka

tcfd iquuZohuhdj.k vkSj ck;ksfMxzsMscy IykfLVd 
dks i;kZoj.kh; izHkkoksa dks de djus ds fy, fMtkbu 
fd;k x;k gS] mudh mRiknu vkSj {kj.k izfØ;k,a 
dHkh&dHkh ubZ i;kZoj.kh; fparkvksa dks iSnk djrh 
gSaA mnkgj.k ds fy,] ih ,y , tSls ck;ksfMxzsMscy 
IykfLVd ds {kj.k ds fy, mPp rkieku vkSj fu;af=kr 
vknzZrk lfgr fof'k"V vkS|ksfxd [kkn fLFkfr;ksa dh 
vko';drk gksrh gSA tgka ,slh fLFkfr;ka ugha gksrh gSa 
vkSj ;s IykfLVd ySaMfiQy ;k izkÑfrd okrkoj.k esa 
igqaprs gSa] rks os izk;ksftr :i ls {kj.k ugha gks ldsaxs] 
ftlls yxkrkj iznw"k.k gksrk jgsxkA
4- rduhdh uokpkj vkSj vuqla/ku fn'kk&funZs'k

bu pqukSfr;ksa ls fuiVus ds fy, fujarj rduhdh 
uokpkj vkSj var% fo"k; vuqla/ku dh vko';drk 
gSA mnkgj.k ds fy,] vkVhZfiQf'k;y baVsfytsal vkSj 
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eksaVuZy ,oa vU;¹8º us ,ikWDlh&vk/kfjr fofVªej dks 
Vªkal,LVfjfiQds'ku izfrfØ;kvksa ds ekè;e ls fjeksYM 
fd;kA gkykfd] vk'kktud gksrs gq, Hkh] bu fof/;ksa 
dks vDlj jklk;fud fLFkfr;ksa ds lVhd fu;a=k.k dh 
vko';drk gksrh gS vkSj ;s ÅtkZ&xgu gks ldrs gSaA

2-	i`FkDdj.k ds fy, lkexzh fMtkbu% 
i`FkDdj.k ds fy, lkexzh fMtkbu cgqyd okLrqdyk 
cukus ij dsafnzr gS ftls iqupZØ.k ds fy, vklkuh ls 
muds ?kVd Hkkxksa esa fo?kfVr fd;k tk ldrk gSA ,d 
rjhdk CykWd dkWiksfyej dk mi;ksx gS ftls detksj 
fyad (tSls DyhoscyckWUM) ds lkFk fMtkbu fd;k 
x;k gS ftls gYdh ifjfLFkfr;ksa esa pqfuank :i ls 
rksM+k tk ldrk gSA bfyuksbl fo'ofo|ky; ds 'kks/
drkZvksa us iQksVks&Dyhoscy taD'kuksa¹9º ds lkFk ,sls 
CykWd dkWiksfyej fodflr fd,] tks izdk'k ds laidZ 
esa vkus ij cgq&CykWd lajpukvksa dks vyx djus esa 
l{ke cukrs gSaA

,d vU; uohu fMtkbu j.kuhfr esa ikWfyej cukus 
ds fy, izfrorhZ tksM+&fo[kaMu J`a[kyk gLrkarj.k (vkj-
,-,iQ-Vh) iksyhejkbts'ku dk mi;ksx djuk 'kkfey 
gS ftls xehZ ;k fof'k"V jlk;uksa tSls ckgjh fVªxlZ  
}kjk vyx fd;k tk ldrk gSA psu ,oa vU;¹10º us 

esa bathfu;j vkj , ,iQ Vh&vk/kfjr ikWfyej tks 
gYds rki dh fLFkfr esa NksVs v.kqvksa esa fo?kfVr gks 
ldrs gSa] ftlls eksuksesfjd ?kVdksa dh dq'ky olwyh 
vkSj iqu% mi;ksx dh vuqefr feyrh gSA mRiknksa dks 
fofHkUu eVsfj;y ls cus ?kVdksa dks vklkuh ls vyx 
djus dh lqfo/k ds fy, fMtkbu fd;k tkuk pkfg,] 
ftlls dq'ky N¡VkbZ l{ke gks ldsA gkykafd] bu 
n`f"Vdks.kksa dh ekiuh;rk ,d pqukSrh cuh gqbZ gS] vkSj 
vkS|ksfxd vuqiz;ksxksa ds fy, i`FkDdj.k fLFkfr;ksa vkSj 
izfØ;kvksa dks vuqdwfyr djus ds fy, vkxs ds 'kks/ 
dh vko';drk gSA

3-	tSo&vi?kVuh; cgqyd% IykfLVd vif'k"V 
leL;k ds fy, tSfod izfØ;kvksa }kjk izkÑfrd :i ls 
VwVus ds fy, fMtkbu fd, x, ck;ksfMxzsMscy ikWfyej ,d 
vk'kktud lek/ku gSA ikWyhySfDVd ,flM (ih,y,) 
vkSj ikWyh gkbMªkWDlh vYdsuks,V~l (ih,p,) nks O;kid 
:i ls vè;;u fd, x, ck;ksfMxzsMscy ikWfyej gSaA 
edbZ] LVkpZ tSls uohdj.kh; lalk/uksa ls izkIr ih- ,y- 

e'khu yfuZax dk mi;ksx dj ds mUur NaVkbZ rduhdsa 
IykfLVd vif'k"V N¡VkbZ dh  n{krk vkSj lVhdrk 
esa lq/kj dj ldrh gSaA ,EcsMsM VSx ;k ekdZj okys 
ikWfyej tSls LekVZ eVsfj;y dk mi;ksx Hkh csgrj N¡VkbZ 
vkSj iqupZØ.k dh lqfo/k iznku dj ldrk gSA 'kks/drkZ 
u, ikWfyej fMtkbuksa dh Hkh [kkst dj jgs gSa tks izn'kZu 
vkSj iqupZØ.k {kerk dks larqfyr djrs gSaA mnkgj.k 
Lo:i] xfr'khy lgla;kstd ikWfyej dk fodkl mPp 
izn'kZu izLrqr djus okys iquuZohuhdj.k ;ksX; IykfLVd 
cuk,xk ftls vklkuh ls vyx fd;k tk ldrk gS vkSj 
iqu% bdV~Bk fd;k tk ldrk gSA

iqupZØ.k ;ksX; IykfLVd bathfu;fjax ds fy, 
j.kuhfr;k¡

IykfLVd vif'k"V ls tqM+h i;kZoj.kh; fparkvksa 
us iqupZØ.k ;ksX; IykfLVd fodflr djus ds mís'; 
ls egRoiw.kZ 'kks/ iz;klksa dks c<+kok fn;k gSA bl [kaM 
esa iqupZØ.k ;ksX; IykfLVd bathfu;fjax ds fy, rhu 
izkFkfed j.kuhfr;ksa jklk;fud la'kks/u] i`FkDdj.k ds 
fy, lkexzh fMtkbu vkSj ck;ksfMxzsMscy ikWfyej dh 
leh{kk dh xbZ gSA izR;sd n`f"Vdks.k dk gky ds lkfgR; 
vkSj vuqla/ku izxfr ds lanHkZ esa fo'ys"k.k fd;k x;k 
gSA

1-	jklk;fud la'kks/u% cgqyd dh iqupZØ.k 
{kerk c<+kus ds fy, muds jklk;fud la'kks/u esa 
ikjaifjd IykfLVd dh jklk;fud lajpuk esa cnyko 
fd;k x;k ftlls muesa lq/kj fd;k tk ldsA ,d 
lek/ku jklk;fud :i ls iqupZØ.k ;ksX; ikWfyej dk 
fodkl gS tks vius eksukselZ esa okil fMikWfyejkbt dj 
ldrs gSaA ykWjsal cdZys us'kuy yscksjsVjh ds 'kksèkdrkZvksa 
}kjk fodflr ikWyhMhdsVks,ukekbu (ihMhds) tSls 
ikWfyej bl {ks=k esa egRoiw.kZ izxfr dk izfrfuf/Ro 
djrs gSaA ihMhds dks ,d vEyh; foy;u esa blds 
eksukselZ esa fMikWfyejkbt laHko gS] ftlls eksukselZdks 
'kq¼ vkSj izn'kZu ds uqdlku ds fcuk iqu% ikWyhejkbt 
fd;k tk ldrk gSA

blds vykok] 'kks/drkZvksa us xfr'khy lgla;kstd 
ca/uksa ds lekos'k dh [kkst dh gS] tks fof'k"V 
ifjfLFkfr;ksa esa izfrorhZ :i ls VwV ldrs gSa vkSj lqèkkj 
dj ldrs gSaA mnkgj.k ds fy,] foVªhej esa ;kaf=kd 
xq.kksa dks fcuk [kks, iqu% vkdkj fn;k tk ldrk gSA 
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,- vkS|ksfxd [kkn ifjfLFkfr;ksa esa ySfDVd ,flM esa ifjofrZr gks tkrk gSA MªejkbV ,oa vU;¹11º us ck;ksfMxzsMsfcfyVh 
vkSj ;kaf=kd xq.kksa ds dkj.k iSdsftax ls ysdj fpfdRlk midj.kksa rd fofHkUu vuqiz;ksxksa ds fy, ih,y, dh {kerk ij 
izdk'k MkykA

ih-,p-,-] ekbØksfc;y iQjesaVs'ku }kjk mRikfnr] ,d vkSj ck;ksfMxzsMscy egRoiw.kZ cgqyd gSA 'kksèkdrkZvksa us 
fd.ou izfØ;k vkSj mi;ksx fd, tkus okys lw{e thoksa ds izdkj dks la'kksf/r djds vuq:i xq.kksa ds lkFk ih,p, 
fodflr fd;k gSA eSfMlu ,oa gqbleSu¹12º us ppkZ dh fd lw{e thoksa dh vkuqoaf'kd bathfu;fjax ih,p, mRiknu 
n{krk vkSj ifj.kke ck;ksIykfLVDl ds HkkSfrd xq.kksa dks dSls c<+k;k tk ldrk gSA gkykafd] ck;ksfMxzsMscy ikWfyej dh 
vkfFkZd O;ogk;Zrk vDlj ikjaifjd IykfLVd dh rqyuk esa mPp mRiknu ykxr ls ckf/r gksrh gSA

fu"d"kZ

iqupZØ.k ;ksX; IykfLVd dh [kkst IykfLVd dpjs ds i;kZoj.kh; izHkko dks fu;af=kr djus dh rRdky 
vko';drk ls izsfjr gSA bl leh{kk esa jklk;fud la'kks/u] i`FkDdj.k ds fy, lkexzh fMtkbu vkSj ck;ksfMxzsMscy 
ikWfyej rhu izkFkfed uhfr;ksa dk irk yxk;k x;k gSA izR;sd n`f"Vdks.k esa vf}rh; volj vkSj pqukSfr;ka ekStwn gSA 
jklk;fud la'kks/u] tSls xfr'khy lgla;kstd ca/u] mPp&izn'kZu fodYi iznku djrs gSa ysfdu vDlj lVhd] dBksj 
fLFkfr;ksa dh vko';drk gksrh gSA i`FkDdj.k ds fy, lkexzh fMtkbu dq'ky iqupZØ.k dks l{ke cukrk gS ysfdu  
foLrkj {kerk ,d pqukSrh gSA ck;ksfMxzsMscy ikWfyej i;kZoj.kh; ykHk iznku djrs gSa ysfdu mPp mRiknu ykxr 
vkSj fof'k"V {kj.k vko';drkvksa ds dkj.k vkfFkZd :i ls pqukSrhiw.kZ gksrs gSaA

bu pqukSfr;ksa ls fuiVus ds fy, fujarj uokpkj vkSj var% fo"k; vuqla/ku dh vko';drk gksrh gS] ftlesa 
mUur NaVkbZ izkS|ksfxfd;ka] LekVZ lkexzh vkSj u, cgqyd fMtkbu 'kkfey gSaA bl izxfr dk leFkZu djus ds fy, 
lkeatL; iw.kZ fu;e vkSj csgrj iqupZØ.k cqfu;knh <kapk vko';d gSaA iquuZohuhdj.k ;ksX; IykfLVd dk Hkfo"; 
,d lrr vFkZO;oLFkk dks c<+kok nsus ds fy, vR;k/qfud foKku] etcwr uhfr;ksa vkSj m|ksx txr ds lfØ; 
lg;ksx dks ,dhÑr djus ij fuHkZj djrk gS] ftlls varr% IykfLVd dpjs vkSj blds i;kZoj.kh; izHkko dks 
de fd;k tk ldsA

'kks/ i=k esa iz;qDr vaxzsth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh

Biodegradable Polymer tSo&vi?kVuh; cgqyd

Mechanical ;kaf=kd

Pollution iznw"k.k

Recyclable iqupZØ.k ;ksX;

Strategy j.kuhfr

Thermal rkih;

Ultraviolet ijkcSaxuh
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lkjka'k

,d vjc yksx mPp jDrpki ls ihfM+r gSa] tks ,d cM+h LokLF; leL;k vkSj nqfu;k Hkj esa ,d cM+h pqukSrh 
gSA tc vkids jDr okfgdkvksa ij ncko c<+ tkrk gS (140@90 mmHg ;k mlls Hkh vf/d)] rks ;g bafxr djrk 
gS fd vkidk jDrpki mPp gSA mPp jDrpki •rjukd gks ldrk gS vxj lgh le; ij mldk bykt ;k funku 
u fd;k tk,] gkykafd blds dksbZ y{k.k ;k ladsr ugha gSaA lkykuk ân; jksx ls 17 fefy;u ekSrsa gksrh gSa] tks 
fo'oO;kih dqy e`R;q dk yxHkx ,d frgkbZ gSA fo'ks"k :i ls fuEu vkSj eè;e vk; okys ns'kksa (LMIC) esa mPp 
jDrpki dh nj c<+h gSA egkekjh foKku vè;;uksa ls irk pyrk gS fd ns'k esa mPp jDrpki rsth ls c<+ jgk gS] 
blfy, yksxksa dks LoLFk thou 'kSyh viukuh pkfg,] mfpr vkgkj djuk pkfg, vkSj i;kZIr ek=kk esa lksfM;e •kuk 
pkfg,A bl leh{kk vè;;u dk mís'; nqfu;k Hkj esa o;Ldksa ds tula[;k&çfrfuf/ uewus esa mPp jDrpki ds çlkj] 
tkx:drk] funku] mipkj] fuxjkuh vkSj fu;a=k.k dh oSf'od vlekurkvksa dh tkap djuk gSA

Abstract
Hypertension is a major health problem and it is also a big challenge throughout the world, it is 

major cause of premature death worldwide, with a billion people having the condition.  Hypertension 
is a condition in which the pressure in your blood vessels increase or to high (140@90 mmHg or even 
higher). Hypertension has no sign and symptoms and can be dangerous if not treated or diagnosed at 
right time. 17 million death per year are caused by cardiovascular disease, globally approximately one-
third of total death. The prevalence of hypertension has increased especially in low and middle-income 
countries (LMICs). As epidemiology studies shows that the hypertension is increasing exponentially 
in the country, so people must understand the healthy lifestyle, proper diet, proper sodium intake. The 
goal of this review study is to examine the global disparities of hypertension prevalence, awareness, 
diagnosis, treatment, monitoring and control of hypertension in a population-representative sample of 
adults by world regions.

eq[; 'kCn% mPp jDrpki] tksf•e dkjd] mipkj] ân; jksxA
Key Words: Hypertension, Risk factors, Treatment, Cardiovascular diseases.
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ifjp;

mPp jDrpki ;k jDr okfgdkvksa esa yxkrkj ncko] 
,d jksx gSA mPp jDrpki ,d •rjukd fpfdRlk 
leL;k gS tks ân;] efLr"d] xqnZs vkSj vU; lacaf/r 
chekfj;ksa dk •rjk c<+k ldrh gSA ;g nqfu;k Hkj esa 
vle; e`R;q dk lcls cM+k dkj.k gS] ftlls ,d vjc 
yksx çHkkfor gSaA tc jDr okfgdkvksa ij vR;f/d ncko 
(140@90 mmHg ;k vf/d) gksrk gS tks fd lkekU; 
jDrpki (120@80 mmHg) ds vf/d gSA mPp jDrpki 
•rjukd gks ldrk gS vxj lgh le; ij bykt u fd;k 
tk,] gkykafd blds dksbZ y{k.k ;k ladsr ugha gSaA ikjs ds 
feyhehVj (mmHg) esa jDr pki ekik tkrk gSA igyk 
flLVksy gksrk gS] ftlesa ân; dh ekalis'kh fldqM+rh gSA 
nks la[;kvksa ls jDr pki ekik tkrk gSA nwljk Mk;LVksy 
CyM çs'kj gksrk gS] ftlesa ân; dh ekalisf'k;ka detksj 
gks tkrh gSa] ân; ds d{kksa esa jDr Hkj tkrk gS vkSj 
jDrpki de gks tkrk gSA vesfjdu gkVZ ,lksfl,'ku vkSj 
vesfjdu dkWyst vkWiQ dkfMZ;ksykWth jDrpki dks pkj 
vke Jsf.k;ksa esa foHkkftr djrs gSaA

lkekU; jDrpki& jDrpki 120@80 mmHg gksrk 
gSA

mPp jDrpki& 120 ls 129 mmHg flLVksfyd 
jDrpki vkSj Mk;LVksfyd jDrpki 80mmHg ls de 
gksrk gS] Åij ughaA

pj.k 1 mPp jDrpki& flLVksfyd jDrpki 
130&139 mmHg vkSj Mk;LVksfyd jDrpki 80& 89 
mmHg ds chp gksrk gS

pj.k 2 mPp jDrpki& flLVksfyd jDrpki 140 
mmHg vkSj Mk;LVksfyd jDrpki 90 mmHg ;k mlls 
vf/d gksrk gSA 

mPp jDrpki ladV& flLVksfyd jDrpki 180 
mmHg vkSj Mk;LVksfyd jDrpki 120 mmHg ;k 
mlls vf/d gksrk gSA

mPp jDrpki ds tksf•e dks c<+kus okyh phtksa esa 
'kkfey gSa&

•	 vf/d mez

•	 vkuqoaf'kdh

•	 vf/d otu ;k eksVkik

•	 'kkjhfjd :i ls lfØ; u gksuk

•	 vf/d ued dk lsou

•	 cgqr vf/d 'kjkc ihuk

•	 rackdw dk lsou

•	 de iksVsf'k;e dk lsou

•	 ifjorZuh; tksf•e dkjd esa vLokLF;dj vkgkj] 
vR;f/d ued] vf/d lar̀Ir olk vkSj Vªkal olk] 
de lfCt;ka vkSj iQy] 'kkjhfjd fuf"Ø;rk] vf/d 
rackdw vkSj 'kjkc vkSj vf/d otu ;k eksVkik 
'kkfey gSaA xSj&ifjorZuh; tksf•e dkjd esa mPp 
jDrpki dk ikfjokfjd bfrgkl] 65 o"kZ ls vf/d 
vk;q vkSj e/qesg ;k xqnZs dh chekfj;k¡ tSlh lgorhZ 
chekfj;k¡ 'kkfey gSa] tks lHkh ân; laca/h jksxksa dk 
mPp tksf•e j•rs gSaA y{k.k% mPp jDrpki ds 
dkj.k fljnnZ] èkqaèkyh ǹf"V] lhus esa nnZ vkSj vU; 
y{k.k gks ldrs gSa] ysfdu vf/dka'k yksxksa dks dksbZ 
y{k.k ugha gksrsA mPp jDrpki okys yksxksa esa vkerkSj 
ij 180@120 ;k mlls vf/d y{k.k gks ldrs gSa] 
ftuesa 'kkfey gSa&

•	 xaHkhj fljnnZ

•	 vlkekU; ân; rky

•	 lhus esa nnZ 

•	 eryh 

•	 mYVh

•	 /qa/yh ǹf"V

•	 lkal ysus esa dfBukbZ

•	 ukd ls •wu vkuk

•	 fpark 

•	 pDdj vkuk

fpfdRld dk jDrpki ekiuk gh mPp jDrpki dk 

irk yxkus dk ,dek=k mik; gS D;ksafd ;g nnZ jfgr vkSj 

tYnh gksrk gSA Lopkfyr midj.kksa dk mi;ksx djds O;fDr 

viuk jDrpki Lo;a tk¡p ldrk gS] ysfdu LokLF; is'ksoj  

}kjk tksf•e vkSj lacaf/r fLFkfr;ksa dk ewY;kadu vko';d gSA

mPp jDrpki dh egkekjh 

mPp jDrpki dk çlkj gj ns'k vkSj {ks=k esa vyx gSA 

WHO ds vesfjdh {ks=k esa mPp jDrpki dk çlkj lcls 
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de (18») gS] tcfd WHO ds vÚhdh {ks=k esa mPp jDrpki dk çlkj lcls vf/d gS (27»)A fo'ks"k :i ls fuEu vkSj 

eè;e vk; okys (LMIC) ns'kksa esa mPp jDrpki dh nj c<+h gSA nqfu;k Hkj esa 30 ls 79 o"kZ dh vk;q ds yxHkx 1-28 

fcfy;u o;Ldksa esa mPp jDrpki gS] ftuesa ls yxHkx nks&frgkbZ fuEu vkSj eè;e vk; okys ns'kksa esa jgrs gSaA tkx:drk vkSj 

ladsr vkSj y{k.kksa dh deh ds dkj.k yxHkx 46% o;Ld mPp jDrpki dh chekjh ls vutku gSaA nqfu;k Hkj esa ân; jksxksa 

ls gj o"kZ yxHkx 17 fefy;u ekSrsa gksrh gSa] tks dqy ekSrksa dk yxHkx ,d frgkbZ gSA nqfu;k Hkj esa mPp jDrpki ls ihfM+r 

9-4 fefy;u yksxksa dh lkykuk e`R;q gksrh gSA

mPp jDrpki dh O;kidrk

fodkl'khy ns'kksa esa] •kldj 'kgjh {ks=kksa esa] mPp jDrpki vke gS vkSj blds ckjs esa tkx:drk] mipkj vkSj fu;a=k.k 

dh nj de gSA fodkl'khy ns'kksa esa fodflr ns'kksa dh rqyuk esa mPp jDrpki ds dbZ dkjd vf/d vke gSaA 'kgjhdj.k] 

vkcknh dh mez c<+us] lkekftd ruko] •ku&iku dh vknrksa esa cnyko] •jkc LokLF; lqfo/k] mPp lk{kjrk nj] xjhch vkSj 

nokvksa dh mPp ykxr lc fodkl'khy ns'kksa esa mPp jDrpki fu;a=k.k esa ;ksxnku nsrs gSaA mPp jDrpki ls ihfM+r yxHkx 

rhu&pkSFkkbZ yksx 639 fefy;u yksx fodkl'khy ns'kksa esa jgrs gSa] tgk¡ LokLF; lalk/u lhfer gSa vkSj tgk¡ yksxksa dks mPp 

jDrpki vkSj •jkc jDrpki fu;a=k.k ds ckjs esa cgqr de tkudkjh gSA

ns'k
cgqr de (<10») ckaXykns'k (xzkeh.k)] bfFk;ksfi;k (xzkeh.k)] Hkkjr (xzkeh.k)] bZjku (xzkeh.k)] ukbthfj;k 
(xzkeh.k)
de (<20») dSe:u ('kgjh)] dkaxks ('kgjh)] mÙkj Hkkjr (xzkeh.k)] ukbthfj;k ('kgjh)

eè;orhZ (20&30») phu] bfFk;ksfi;k ('kgjh)] ;qxkaMk (xzkeh.k)] ikfdLrku] nf{k.k vÚhdk] FkkbZySaM
mPp (<30») czkthy] ?kkuk ('kgjh)] mÙkj Hkkjr ('kgjh)] eSfDldks] ratkfu;k] ftEckCos
cgqr vf/d (<40») cqfdZukiQklks] iSjkXos] osustq,yk
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fofHkUu ns'kksa dh tula[;k esa mPp jDrpki dk çpyu lcls vf/d gSA iSjkXos (51»)] rqokyq (51»)] 
Mksfefudk (50»)] teSdk (48»)] bjkd (48»)] cksRlokuk (47») esa efgykvksa esa bldk çpyu lcls vf/d 
gS] tcfd iksySaM (55»)] vtZsaVhuk (54»)] fyFkqvkfu;k (54»)] jksekfu;k (53»)] rtkfdLrku (51»)] lfcZ;k 
(50») esa iq#"kksa esa bldk çpyu lcls vf/d gSA

Country Prevalence as % of population

Switzerland 17%
Peru 18%

Canada 20%
Taiwan 21%
Spain 21%
China 24%

lcls de mPp jDrpki çlkj okys ns'k (efgyk,a)
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lcls de mPp jDrpki çlkj okys ns'k (efgyk,a)

Country Prevalence as % of population
Peru 23%

Bangladesh 24%
Canada 24%
Ethiopia 25%

Cambodia 26%
Switzerland 26%

lcls de mPp jDrpki çlkj okys ns'k (iq#"k)

Hkkjr LMIC esa ls ,d gS] ;g Hkkjr esa ,d cM+h lkoZtfud LokLF; leL;k Hkh gSA lnL; jkT;ksa esa efgykvksa 
esa mPp jDrpki dk çpyu 11-40» vkSj iq#"kksa esa 18-1» gS] flfDde esa efgykvksa (20-40») vkSj iq#"kksa (34-
1») nksuksa esa mPp jDrpki dk çpyu lcls T;knk gSA fcgkj esa efgykvksa (7-6») vkSj fnYyh] nknjk vkSj uxj 
gosyh (11-4») esa mPp jDrpki dk çpyu lcls de ns•k x;kA
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States/UT Women Men
Andaman & Nicobar Islands 11.4% 29.7%
Arunachal Pradesh 20.2% 28.3%
Assam 20.1% 28.1%
Bihar 7.6% 12%
Chandigarh 10.3% 17.8%
Chhattisgarh 11% 17.1%
Dadra and Nagar Haveli 9.2% 18.3%
Delhi 8.7% 11.4%
Goa 10% 18.2%
Gujarat 11.9% 17.2%
Haryana 11.6% 22.1%
Himachal Pradesh 14.4% 27.1%
Jammu and Kashmir 13.4% 17.8%
Jharkhand 10.1% 14.9%
Karnataka 12.2% 20.5%
Kerala 9% 13.4%
Lakshadweep 14% 15.3%
Madhya Pradesh 10.1% 14.4%
Manipur 13.7% 25%
Mizoram 11% 19.6%
Nagaland 19.8% 29.6%
Odisha 11% 15.4%
Puducherry 11.8% 22.2%
Punjab 16.5% 27.7%
Rajasthan 8.6% 15.1%
Sikkim 20.4% 34.1%
Tamil Nadu 10.6% 21.8%
Telangana 12% 19.2%
Tripura 15% 17.5%
Uttar Pradesh 9.3% 13%
Uttarakhand 11.2% 21.8%
West Bengal 13% 17.6%

efgykvksa vkSj iq#"kksa esa jkT;okj mPp jDrpki dk çpyu

﻿﻿Íf"kdk] Hkkjrh] 'kaHkw] nhid] lkSjHk] jpuk] Hkkouk] eukst 'kekZ] eksfgr JhokLro] larks"k ;kno] T;ksfr uSu ^^mPp jDrpki ds cks> ij ,d leh{kk**﻿﻿
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mPp jDrpki ds çfr ljdkjh igy

nqfu;k Hkj esa le; ls igys e`R;q nj esa ân; jksx ,d egRoiw.kZ LokLF; leL;k gSA dqy feykdj pkj esa ls 
,d o;Ld Hkkjrh; bl chekjh ls ihfM+r gSa] vkSj buesa ls dsoy 10» dk jDrpki fu;a=k.k esa gSA Hkkjr ljdkj 
vkSj jkT; ljdkjksa us uoacj 2017 esa mPp jDrpki fu;a=k.k igy (IHCI) 'kq: dh] ftlesa fo'o LokLF; laxBu 
(WHO) Hkkjr dks rduhdh lgk;rk nsrk Fkk vkSj mPp jDrpki ds çlkj esa 25» dh deh ds y{; dks iwjk djus 
esa enn djrk FkkA IHCI dks 25 jkT;ksa ds 141 ftyksa esa ykxw fd;k x;k Fkk] ftlesa 303 fefy;u yksx 'kkfey Fks 
vkSj blds ifj.kkeLo:i 21579 LokLF; lqfo/k,¡ mPp jDrpki ls ihfM+r yksxksa dks lgk;rk çnku dj jgh FkhaA

fu"d"kZ

geus ik;k fd mPp jDrpki iwjh nqfu;k esa ,d egRoiw.kZ lkoZtfud LokLF; leL;k gS vkSj ;g lHkh ns'kksa 
vkSj muds jkT;ksa esa rsth ls c<+ jgk gSA LVªksd] vafre pj.k ds xqnZs dh chekjh vkSj fny dk nkSjk iM+us dh ?kVukvksa 
ds lkFk&lkFk mPp jDrpki dh ân; laca/h tfVyrkvksa dh o`f¼ fpark dk fo"k; gSA egkekjh foKku ds vè;;uksa 
ls irk pyrk gS fd ns'k esa mPp jDrpki rsth ls c<+ jgk gS] blfy, yksxksa dks LoLFk thou 'kSyh viukuk pkfg,] 
mfpr vkgkj djuk pkfg, vkSj i;kZIr ek=kk esa lksfM;e •kuk pkfg,A fodkl'khy ns'kksa dh rqyuk esa fodflr ns'kksa 
esa de ekeys gSa vkSj xzkeh.k vkcknh dh rqyuk esa 'kgjh vkcknh esa ân; jksx dk çpyu vf/d gSA
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Jhy{e.kkpk;Z dh laLÑr jpuk ukejkek;.k ls---

|| ;q¼dk.M% 

jko.kfu/uizfLFkr jkeAA okujlSU;leko`r jkeAA

'kksf"krlfjnh'kfFkZr jkeAA foHkh"k.kkHk;nk;d jkeAA

ioZrlsrqfucU/d jkeAA dqEHkd.kZf'kjPNsnd jkeAA

jk{kllM~?kfoenZd jkeAA vfgefgjko.kpkj.k jkeAA

laârn'keq[kjko.k jkeAA fof/Hkoeq[klqjlaLrqr jkeAA

[kfLFkrn'kjFkohf{kr jkeAA lhrkn'kZueksfnr jkeAA

vfHkf"kDrfoHkh"k.kur jkeAA iq"id;kukjksg.k jkeAA

Hkj}ktkfnfu"kso.k jkeAA Hkjrizk.kfiz;dj jkeAA

lkdsriqjhHkw"k.k jkeAA ldyLoh;lekur jkeAA

jRuylRihBkfLFkr jkeAA iV~VkfHk"ksdkyM~-Ñr jkeAA

ikfFkZodqylEekfur jkeAA foHkh"k.kkfiZrjî-õd jkeAA

dh'kdqykuqxzgdj jkeAA ldytholaj{kd jkeAA

leLryksdk/kjd jkeAA

jke jke t; jktk jkeA jke jke t; lhrk jkeAA

-----------Øe'k%

ukejkek;.k laLÑr esa Íf"k okYehfd }kjk jfpr egkdkO; jkek;.k dk y?kq laLdj.k gSA blds jpf;rk 

Jhy{e.kkpk;Z gSaA ukejkek;.k esa okYehfd jkek;.k ds gh leku cky] v;ksè;k] fdf"dUèkk] lqanj] ;q¼ vkSj 

mÙkjdk.M gSaA miZ;qDr lkr dk.Mksa esa oxhZÑr bl xzaFk esa Hkxoku jke ds laiw.kZ thou pfj=k dks 108 ukeksa ds 

ekè;e ls fpf=kr fd;k x;k gSA ukejkek;.k nf{k.k Hkkjrh; jkT;ksa vFkkZr rfeyukMq] vka/z izns'k] rsyaxkuk] 

dukZVd vkSj dsjy esa vf/d yksdfiz; gSaA izLrqr vad esas ukejkek;.k dk ;q¼ dk.M m¼`r gSA
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