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ekuork ds fy, ykHkdkjh —f=e cqf)erk

Artificial Intelligence for the benefit of Humanity
“The purpose of Artificial Intelligence is to re-engineer the human mind” - Chris Duffey

;g lksp gh Mjkouh gS fd ekuork dk Hkfo"; vfuf'pr gSA fudV Hkfo"; esa] ekuork dks ?kVrs lalk/kuksa]  
tyok;q ifjorZu] rsth ls tula[;k o`f) lfgr dbZ pqukSfr;ksa dk lkeuk djuk gSA gkyk¡fd] bl 
vfuf'prrk esa Hkh euq"; ds ikl vius Hkfo"; dks vkdkj nsus dh {kerk gSA uokpkj o ijLij lg;ksx 
bu ck/kkvksa ij dkcw ikus esa enn dj ldrs gSa] vkSj rduhdh Økafr ds ek/;e ls ,d csgrj Hkfo"; cuk 
ldrs gSaA 

,vkbZ vkt dh nqfu;k ds lcls pfpZr fo"k;ksa esa ls ,d gS vkSj vf/kdka'k yksxksa dks ekuo cqf) vkSj 
—f=e cqf) ¼,vkbZ½ ds varj vkSj lekurk ds ckjs esa vLi"Vrk gSA ,sls esa] lcls igys ;g loky mBrk gS] 
"D;k ,vkbZ ekuo tkfr dk Hkfo"; gS\" ;k "D;k euq"; vkSj e'khu okLro esa ,d nwljs ds lkFk çfrLi/kkZ  
esa gSa\"A rF; ;g gS fd bu ç'uksa dk dksbZ Bksl ;k lVhd mÙkj ugha gSA dqN 'kks/kdrkZvksa] nk'kZfudksa dk 
ekuuk gS fd ,vkbZ dk mi;ksx ekuo dh {kerk o`f) ds :i esa gksxk] ftlls os çkS|ksfxdh ds lkFk csgrj 
la;kstu ds ifj.kkeLo:i vf/kd dq'ky cusaxsA nwljksa dk ekuuk gS fd ,vkbZ ekuo cqf) dk mi;ksx lhfer 
djsxk rFkk e'khuksa ds opZLo okyh nqfu;k dh 'kq#vkr djsxkA vk'p;Ztud :i ls] dksbZ lgh ;k xyr 
mÙkj ugha gS] vkSj ;g O;fä ds –f"Vdks.k vkSj fo'ys"k.k ds rjhds ij fuHkZj djrk gSA

,vkbZ dks lkekU; :i ls daI;wVj foKku vkSj bathfu;fjax dh ,d fo/kk ds :i esa ifjHkkf"kr fd;k 
tkrk gS] ftls ekuo ds lkspus ds rjhds ds vuqlj.k ds fy, çksxzke fd;k tkrk gSA ekuo thou ij 
,vkbZ dk egRoiw.kZ çHkko lekt ds tfVy eqíksa dks gy djus esa gks ldrk gSA 

21 oha lnh esa] ,vkbZ rsth ls fodflr gks jgk gS vkSj dfri; dk;ksaZ esa euq";ksa ls Js"Brj çrhr 
gksrk gS] ftlls euq"; cqf)eÙkk vk/kkfjr dk;ksaZ dks çkS|ksfxdh ds gokys djus ds fy, rS;kj gSaA oSls ;g 
Li"V gS fd ekuoh; {kerk,¡ vf/kd foLr`r rFkk jpukRed gSa] tcfd ,vkbZ dsoy miyC/k MsVk vk/kkfjr 
daI;wVj çksxzke gSaA ,vkbZ lh[kus ds iSVuZ vkSj Lopkyu esa vlk/kkj.k gS tcfd euq"; jpukRed gSa vkSj 
muds ikl lkekU; vkSj HkkoukRed cqf) gSA

lcls çfl) Hkfo";okfn;ksa esa ls ,d] js dqtZohy ds vuqlkj] "daI;wVjksa esa 2029 rd euq";ksa ds leku 
cqf) dk Lrj gksxk"A dqtZohy us  dgk] "2029 og laHkkfor frfFk gS tc ,d ,vkbZ ,d oS/k Vîwfjax 
VsLV ikl djsxk vkSj blfy, ekuoh; cqf) ds Lrj dks Nq,xkA eSaus 'foy{k.krk' ds fy, 2045 dh rkjh[k  
fu/kkZfjr dh gS] tc ge vius }kjk cukbZ xbZ —f=e cqf)eÙkk ds lkFk foy; djds çHkkoh cqf)eÙkk dks 
,d vjc xquk xq.kk djsaxsAÞ

vkxkeh le; esa çkS|ksfxdh dk cM+k çHkko ekuo {kerkvksa dk iwjd vkSj vko/kZu gsrq gksxk] u fd 
mUgsa çfrLFkkfir djus esaA ;g ik;k x;k gS fd tc euq"; vkSj e'khusa ,d lkFk dke djrs gSa rks fofHkUu 
{ks=ksa esa n{krk esa egRoiw.kZ çn'kZu fn[krk gSaA ,slh lgdkjh cqf)eÙkk ds ek/;e ls] ekuo vkSj ,vkbZ 
lfØ; :i ls ,d nwljs dh iwjd 'kfä;ksa tSls euq";ksa ds lkekftd dkS'ky: VheodZ] usr`Ro] jpukRedrk 

lEikndh; / Editorial
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vkSj] e'khu dh xfr] n{krk vkSj ek=kRed {kerk,a  
ifjof/kZr djrs gSaA 

oSls] dfri; fo"k; pqukSrh iw.kZ gSa] tSls ekuoh; 
O;ogkj esa LokHkkfod :i ls tks rRo fo|eku gSa 
¼tSls etkd djuk] laosnu'khyrk vkfn½ og e'khuksa 
ds fy, dfBu gks ldrk gS] vkSj e'khuksa ds fy, 
MsVk ds fo'kky vkdkj dk fo'ys"k.k djuk csgn 
lqxe gS tks euq";ksa ds fy, O;kogkfjd :i ls 
vlaHko gSA vkt dh ykSfdd txr esa nksuksa çdkj 
dh vko';drk gksrh gSA

vkfVZfQf'k;y baVsfytsal ¼,vkbZ½ ds ikl ,d 
csgrj ikfjfLFkfrd ra= cukus ds fy, O;olk;ksa] 
ljdkjksa vkSj leqnk;ksa tSls lHkh {ks=ksa esa vuqç;ksx 
laHko gSa tks nqfu;k Hkj esa ykHkkfUor gks ldrs gSaA 
viuh KkusfUæ;ksa ls ladsr ikdj mfpr fu.kZ; djuk 
,d lcls ljy vuqç;ksx gS ftlds rgr] euq"; us 
lsYQ&Mªkbfoax dkj vkSj jkscksV dk fuekZ.k 'kq: dj 
fn;k gSA ,vkbZ ml {kerk dks c<+krk gS] ftl ij 
euq"; lkekU;r;k larks"ktud dk;Z dj ldrk gSA 
blls ,vkbZ ekuo thou dks csgrj cukrk gS vkSj 
cuk, j[kus esa enn djrk gSA ,vkbZ tfVy dk;ksaZ 
dh tfVyrk de djrk gSA 

vktdy fuekZ.k {ks= esa] vf/kdrj dkj[kkus 
Hkkjh] tfVy vkSj tksf[ke Hkjs dk;ksaZ dks djus ds 
fy, jkscksfVd e'khujh dk mi;ksx djrs gSaA ;g 
dkj[kkus ds Jfedksa ds fy, ykHknk;d o lqjf{kr gS 
rFkk blls mRiknu O;; Hkh de gksrk gSA

bl {ks= esa ,d fof'k"V pqukSrh ;g lqfuf'pr 
djuk gS fd ,vkbZ n{krk dh uohu eaftysa ikj djus 
ds lax uSfrd ;k dkuwuh lhekvksa dks ikj u dj 
tk, D;ksafd ,vkbZ dk ,dek= mís'; ekuork dks 
ykHk igqapkuk gSA vxj ;g fouk'k esa ço`Ùk gksrk gS 
rks bl  –f"Vdks.k ls lekt ij udkjkRed çHkko 
iM+sxkA ,vkbZ ,YxksfjFe  dks ekuork ds fgrksa ds 
lkFk y{;ksa dks lajsf[kr djus ds fy, mi;ksxh gksuk 
pkfg,A

,vkbZ dk;ZLFkyksa dh n{krk esa dkQh lq/kkj dj 
ldrk gS vkSj euq"; }kjk fd, tk ldus okys dk;Z 
dks nksgjk ldrk gSA tc ,vkbZ ckj ckj nksgjk, 
tkus okys uhjl dk;Z ;k [krjukd dk;ksaZ dks vius 
gkFk esa ysrk gS] rks ;g ml dke dks djus ds fy, 
ekuoh; fyIrrk de dj nsrk gS vkSj ekuoksa ds 
fy, os dk;Z 'ks"k jg tkrs gSa ftuesa os csgrj gSa 
;kuh ,sls dk;Z ftuesa Vhe ds :i esa jpukRedrk 
vkSj lgkuqHkwfr 'kkfey gksrh gSA vxj euq";ksa vkSj 
e'khuksa ds e/; bl çdkj dk;Z foHkktu gksrk gS 
rks blls dk;Z n{krk vkSj ekuoh; dk;Z lUrqf"V 
c<+ ldrh gSA 

,vkbZ dk Hkfo"; vk'kktud gS ysfdu 
vfuf'prrk Hkh gSaA tgka dqN fo'ks"kKksa dk ekuuk 
gS fd —f=e cqf)eÙkk vHkwriwoZ rduhdh çxfr vkSj 
vkfFkZd fodkl ds ,d u, ;qx dh 'kq#vkr djsxh] 
dbZ nwljksa dks O;kid csjkstxkjh vkSj lkekftd 
mFky&iqFky dk Mj gSA

bUgha vfuf'prrkvksa ds ckotwn] —f=e cqf) 
dk Hkfo"; lkdkj gks jgk gSA ,vkbZ dksbZ Hkfo"; 
esa ?kVus okyh ?kVuk ugha gS] cfYd dqN ,slk gS 
tks vkt Hkh gS vkSj fofHkUu {ks=ksa esa vius iSj QSyk 
jgk gSA blesa foÙk] jk"Vªh; lqj{kk] LokLF; ns[kHkky] 
vkijkf/kd U;k;] ifjogu vkSj LekVZ flVh tSls {ks= 
'kkfey gSaA ,sls dbZ vuqç;ksx gSa tgka ,vkbZ igys 
ls gh çHkkoh dk;Zjr gS vkSj egRoiw.kZ :i ls ekuo 
{kerkvksa dks c<+k jgk gSA

okLrfodrk ;g gS fd euq";ksa lfgr lHkh thoksa 
dks thfor jgus ds fy, cqf)eÙkk dh vko';drk 
gksrh gS] vkSj bl lkekU; fl)kar dh lhek ls Hkh 
vkxs fudy dj] ge bruh çxfr dj pqds gSa fd 
vc gesa viuh cqf) dk foLrkj djus vkSj viuh 
jpukRedrk dks çsfjr djus ds fy, ,vkbZ dh 
vko';drk gSA 

 
- - - vuqie 'kqDy

-vuqie 'kqDy & ekuork ds fy, ykHkdkjh —f=e cqf)erk
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Executive Summary

English was adopted as the medium of Instruction in higher studies of Science and 
Technology. This has resulted in outshining Indian talent at global level. But it retarded scientific 
and technological communication with people at large and became obstacle in promoting 
inclusive innovation and entrepreneurship. Innovation is the key for economic growth and 
improving quality of life of the people at large. Translation is essentially Transfer of Knowledge 
from one Language into another language. Technical Translation and Transcreation course 
is designed to come out from this dilemma of English language for the large non English 
population of India. Direct interaction in the language of society with educated youths with 
knowledge and skills opens avenues for entrepreneurship and effective solution to the societal 
and economic problems. Design of a curriculum of three credits for about 50 hours will open 
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new and advance avenues to enter into the 
domain of technical education as well medical 
education and other domain of knowledge. 
Transcreation vuql`tu rather than mere 
translation that demands evaluation on ease 
of use, communicatively, comprehension 
and prompting creative ideas. There must 
be access to dictionaries, parsers, translation 
memories, term bank, and best practices in 
scientific writings. Objectives and learning 
outcomes shall be as under:
• familiarity with some relevant translation 

software and tools to use them in practical 
translation

• skills in terminology management and 
construction of small translation corpora 
or terminology bank to assist their 
translation practice

• ability to make use of internet resources 
for their translation

• research and innovation skills in 
translation technology and service
The proposed course and curriculum 

include the Principles of Translation; 
Contrastive (SL-TL) Language Analysis: 
English & Hindi; Language Technology; 
Translation: Issues, Constraints and 
Evaluation; MT and practice on 
Transcreation workbench; and Project. 
This has designed with the in-built scope for 
every knowledge professional and erase the 
language barrier in the society by and large. 
It will enhance the fundamental knowledge 
as well skill and create the job opportunity in 
translation field. 

Contents
1. Preamble
2. Knowledge for Innovation
3. Skill Development for Knowledge 

Transfer
4. Curriculum for Technical Translation & 

Transcreation 
5. Tentative Curriculum Guidelines

1. Preamble
NEP 2020 suggests promotion of Indian 

languages in education system from school 
level to college and university levels. This will 
enhance greater comprehension of the subject 
and connect with society. Direct interaction of 
society with educated youths with knowledge 
and skills opens avenues for entrepreneurship 
and effective solution to the societal and 
economic problems. According to AISHE 
2021 report 338 Lakh students enrolled in 

UG & PG programs. Maximum enrolment 
was in Arts & commerce, then in science and 
engineering. 37.70 lakh students enrolled 
at the undergraduate level in Engineering. 
At the PG level enrollment in all branches 
was 12.6% of total enrolment. PhD students 
were 203 thousand (2019-20). Maximum 
numbers of PhDs enrolled were in Science, 
Engineering & Technology. According to 
AICTE statistics 2021-2022, there are about 
9,000 institutions with intake of about 29.7 
lakhs at UG, PG &Diploma levels. According 
to National Medical Commission, number of 
medical colleges are 612 with seats of about 
92 thousands. All these graduates in science, 
engineering and medical science will have 
to interact with society in Indian language 
for effective service to society. At present 
the higher education in these disciplines had 
been in English. There is need to empower 
them with skills of effective, comprehensible, 

Course Guidelines on Technical Translation & Transcreation
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easy to understand knowledge transfer from 
English into Indian language. 

Online Machine translation tools are 
becoming easily available. In order to provide 
comprehensible translation text of lecture 
notes / book, it requires editing by the faculty 
/ pass out graduates at workplace. Their 
direct involvement is essential for continual 
improvements, and promoting co-creation 
efforts. Curriculum Guidelines of a 4 credit 
are suggested below as per the NEP 2020 for 
the UG / PG level technical Programs running 
in various HEIs. 

2. Knowledge for Innovation 
There had been rapid advancement in 

Science & Technology during 20th century. 
In 21st century advancements in S&T are 
even more aggressive. Socio-economic 
development of a country depends largely 
on the knowledge available in their people’s 
language. Countries having national 
language that is non-English have resorted 
to Translation largely from English to their 
language, for example from English into 
Japanese, Korean, etc. Advanced nations also 
sought S&T knowledge of the competing 
nations through Translation process from 
Foreign Language into their Language, for 
example from Russian into English. 

In order to ease the process of 
Translation, number of efforts of have been 
made since 1960s for developing Machine 
Translation systems. In India also during 
last two decades some projects on Machine 
Translation between English and Indian 
Languages, and between Indian Languages to 
Indian Languages have made good progress. 
MT alone may not give comprehensible and 
intelligible translation. But this is like a draft 
available for quick correction, editing and 
improvising presentation style to suite to users. 

MT is acceptable if 80% or more of human 
efforts are saved and the rest is left for post 
editing. Since 1960s, India tried to improve 
economic growth with focus on Education 
on Science & Technology. Literacy was to be 
improved. Several technical institutions were 
set up in public and private sector. Medium 
of  instruction up to secondary education in 
most of states was regional language. Hindi 
was made official language. Hindi grew as a 
link language between people. 

However, English was adopted as the 
medium of Instruction in higher studies of 
Science and Technology. This has resulted 
in outshining Indian talent at global level. 
But it retarded scientific and technological 
communication with people at large and 
became obstacle in promoting inclusive 
innovation and entrepreneurship. Innovation 
is the key for economic growth and improving 
quality of life of the people at large.

3. Skill Development for Knowledge 
Transfer
In the backdrop of the above, it is proposed 

to design a curriculum of three credits for 
about 50 hours that may be submitted to 
AICTE for approval as an elective credit 
course under Choice Based Credit System 
(CBCS) scheme. The same scheme has been 
approved by UGC as well. This will open 
avenue to enter into the domain of technical 
education. Similar efforts may be made for 
approval as elective credit course in Medical 
Institutions under IMC. 

Important is to use technology to augment 
creative technical writing. Focus need be 
on Transcreation vuql`tu rather than mere 
translation that demands evaluation on ease 
of use, communicatively, comprehension 
and prompting creative ideas. There must 
be access to dictionaries, parsers, translation 
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memories, term bank, and best practices in 
scientific writings. 

Translation is essentially Transfer of 
Knowledge from one Language into another 
language.

vuql`tu ¼Transcreation½
Hkk"kk vkSj laL—fr fHkUurk ds dkj.k vuqokn 

,d rF;kRed ,oa l`tukRed çfofèk gSA ikBdksUeq[kh 
lqcksèk vuqokn dks vuql`tu dg ldrs gSaA 

orZeku lanHkZ esa vaxzsth dks lzksrHkk"kk ls y{; 
Hkk"kk fgUnh esa vuqokn dh ppkZ djrs gSaA 

vuqokn lkexzh lkfgfR;d vFkok lkfgR;srj 
gks ldrh gSA lkfgfR;d ds varxZr dFkk] dgkuh] 
miU;kl] dfork] egkdkO; vkfnA 

lkfgR;srj ds varxZr rduhdh fo"k; ¼tSls foKku] 
vk;qÆoKku] çcaèku] çkS|ksfxdh] fofèk] okf.kfT;d]  
ç'kklfud] tu lapkj bR;kfn½A bu lcdh viuh 
viuh fof'k"V 'kCnkoyh gSa] okD; inh; ekud gSa] 
vkSj lkekftd thou ewY;ksa ds lekos'ku dh vis{kk 
gSA lqcksèk ,oa jkspd vfHkO;fä ds fy, fof'k"V 
ys[ku 'kSyh gSA 

çkS|ksfxdh dh xfr] çcy çHkkodkfjrk vkSj 
çlkj ls foÜo lekt çHkkfor gq, fcuk ugÈ jg 
ldsA foxr 20oÈ lnh ls çkjaHk esa 10]000 foÜo 
Hkk"kk,a thfor Fkh] lnh ds var rd yxHkx 6]700 
foÜo Hkk"kk,a cp ldÈA çfr o"kZ 2 çfr'kr foÜo 
Hkk"kkvksa dk yksi gksrk tk jgk gSA Hkk"kk ds yksi ls 
yksd laL—fr vkSj ijaijkxr Kku dk foyksi gksrk 
gSA Hkkf"kd vknku&çnku rRdky ekSf[kd laHko 
gSA fyfi ds ekè;e ls lqjf{kr j[kk tk ldrk gSA 
lH;rk ds fodkl vkSj vkokxeu ds c<+us ls Hkk"kk,a 
vkSj fyfi;ka ,d nwljs ls çHkkfor gqÃA 

ikf.kuh tSls euhf"k;ksa us èofu ,oa ys[ku 
esa ,sD; ij cy nsrs gq, èofu;ksa dk Loj 
,oa O;atu esa oxÊdj.k fd;k] mPpkj.k LFkku 
vkSj fofèk ds vkèkkj ij fyfi lajpuk lkj.kh  

cuk;hA nsoukxjh èoU;kRed gS] oSKkfud vkèkkj 
gSA fyfi&O;kdj.k Hkh fn;kA 

• mPpkj.k&LFkku ¼P½ % velar ¼daBî½] palatal 
¼rkyO;½] retroflex ¼ewèkZU;½] dental ¼naR;½] 
labial ¼vks"Bî½

• mPpkj.k dh fofèk ¼M½ % 

 voice&less ¼v?kks"k½&Unaspirated ¼vYiçk.k½ 
v?k&vi 

 voice&less ¼v?kks"k½&Aspirated ¼egkçk.k½ 
v?k&eç 

 voiced ¼?kks"k½&Unaspirated ¼vYiçk.k½  
?k&vç 

 voiced ¼?kks"k½&Aspirated ¼egkçk.k½ ?k&eç 
 nasal ¼ukflD;½] semivowel@vowel 

derivatives, fricative voiceless and 
voiced

KkukUrj.k @ vuqokn ikFks;

• oäk@ys[kd à KkukUrjd à Jksrk@ ikBd 

¼Hkk"kk&i] laL—fr&j½ ¼Hkk"kk&k] laL—fr&m½

KkukUrjd @ vuqoknd dh tkudkjh lhfer 
gksus ls Hkwyksa dh laHkkouk,a vfèkd] vkSj lgh 
tkudkjh <wa<+us esa vfèkd le; yxrk gSA 
vuqokn dk dke vfèkd gksus vkSj rRdky 
ekax ds dkj.k vuqokn dh xq.koÙkk ?kVrh 
gSA blfy, e'khu dh enn ls vuqokn dk 
çkjfEHkd çk:i fy;k tk ldrk gSA Kkukarj.k 
ds nks i{k gSa & 1- vuqokn tks ys[kdksUeq[kh 
gksrk gS] vkSj 2- vuql`tu tks ikBdksUeq[kh 
gksrk gSA Kkukarjd ls y{; Hkk"kk vkSj laL—fr 
dh tkudkjh visf{kr gSA

• Hkk"kk ds lacaèk esa visf{kr tkudkjh ---- orZuh] 
O;kdj.k] ysfDldksu] 'kCndks'k] la[;k ys[ku] 
fnu&ekl&o"kZ] _rq,¡] eqgkojk dks'k] lekarj 
dks'k] ,uksVsVsM d‚iZl] okD;foU;kl] lafèk 
foPNsn] vyadkj] mR—"V ys[k laxzg] 'kSyh] 
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mPpkj.k oSf'kVî bR;kfn --- dk Hkk"kk;h KkuA 

• laL—fr ds lacaèk esa visf{kr tkudkjh ---- jhfr fjokt] mRlo] u`R;] laxhr] fookg i)fr] dk;Z i)fr] 
Hkko Hkafxek] yksd dyk --- bR;kfnA 

SL: Source 
Language, OT: Original 
Text, ST: Source Text, 
TL: target language, TT: 
Translated Text, KTS: 
Knowledge Transfer 
System 

Machine Translation 
Approaches :
çfofèk vkèkkj – O;kdj.k 
fu;e] f}Hkkf"kd d‚iZl] 
ç;qfä mnkgj.k] 'kCn&in 
lkaf[;dh] 'kCnLrj] okD; 
Lrj] varj&Hkk"kk

• Rule-Based MT (RBMT) : Rationalism 
(morphological, syntactic & semantic 
analysis) more time for MT & less 
storage requirement

•  Corpus-Based MT (CBMT) : Empiricism 
(use bilingual text corpora) less time for 
MT & more storage requirement

• Direct, Transfer & Interlingua MT
 - Direct: word by word level with simple 

grammatical adjustments

 - Transfer: analysis, syntactic & semantic 
structural abstraction and generation In 
both cases SL(n) to TL(k) translation will 
require n x k transfer steps, 

 - Interlingua: analysis into abstract 
universal representation and generation. 
SL(n) to TL(k) translation will require n 
+ k transfer steps. 

• Statistical (SMT) : based on statistical 
models of bilingual text corpora
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• Example-Based MT (EBMT) : based on 
parallel corpora and 3 steps of example 
acquisition, example base management 
and example application & synthesis

MT Systems developed with funding by 
Min. of Electronics & IT, Govt of India for 
Indian Languages:
vaxzsth ls fgUnh esa vuqokn ç.kkfy;k¡ & 

• Anusarak, Matra, Mantra, Angla-Bharti
cgq Hkkf"kd vuqokn çk.kkfy;k¡ &

• SAMPARARK (IL-IL) P-H, H-P, U-H, 
Te-Ta

• ANUVADAKSH (E-IL) IL: H, M, B, 
O, Ta,U

• ANGLA-BHARTI (E-IL) IL: B, P, 
Mal, U

• CILA : A, B, G, H, M, O, P, Ta, Te
IL: Indian Language, E: English,  

A: Assamese, B: Bengali, G: Gujarati,  
H: Hindi, K: Kannada, M: Malayalam,  
O: Oriya, P: Punjabi, Ta: Tamil,  
Te: Telegu, U: Urdu

Online Translators (in the context of Indian 
Languages)
• Google, Microsoft, Facebook, Yahoo
• www.Translate.google.com/manager
• www.Bing.com/translator

Other Tools needed (to develop) - 
Cloud based Transcreation workbench 

including Spell Checkers, Grammar Checkers, 
Terminology Manager, E-dictionaries, 
Translation Memory Tools, Localization tools, 
etc.

e'khuh vuqokn dh O;kikfjd laHkkouk,¡ gSa – 
T2S ¼VsDLV ls cksy½] S2T ¼cksy ls VsDLV½]  
S2S ¼cksy ls cksy½

ewY;kadu & Evaluation of Machine Translation
• A metric that evaluates machine 

translation output represents the quality 
of the output. The measure of evaluation 
for metrics is correlation with human 
judgment. 

• BLEU was one of the first metrics to 
report high correlation with human 
judgments of quality.

• The METEOR metric is designed to 
address some of the deficiencies inherent 
in the BLEU metric. The metric is based 
on the weighted harmonic mean of 
unigram precision and unigram recall.

• LEPOR yielded higher system-level 
correlation with human judgments 
than several existing metrics such as 
BLEU, Meteor-1.3, TER, AMBER and 
MP4IBM1.

• COMET is a robust Crosslingual 
Optimized Metrics for Evaluation of 
Translations by ensembling systems that 
model different aspects of MT evaluation.

• MATESE assign a label to each token 
of the candidate. These labels identify 
error spans, together with their severity, 
chosen among Major and Minor. Finally, 
in order to associate a score with the 
entire tagged sentence

vuqokn xq.koÙkk dk ewY;kadu

¼d½ Hkk"kk&'kSyh – 'kq)rk] vkSfpR;] lgtrk] 
lqlaxrrk] 'kSyh

¼[k½ 'kCnkoyh&lanHkZ&ekuo ewY;& QkewZyk] uke 
in] çfØ;k in] ekuo ewY;] lanHkkZuqdwy

¼x½ =qfV&fo'ys"k.k lzksr Hkk"kk esa & orZuh] O;kdj.k] 
'kCn p;u] vFkZ] 'kSyh 

¼?k½ =qfV&fo'ys"k.k y{; Hkk"kk esa & tksM+k] gVk;k] 
vFkZ&fo—fr] vfrfjä Hkk"kk lanHkZ] Hkkf"kd 
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fHkUurk 

• ik¡p eki fcUnq % 5& mPpre] 4& mPp]  
3& lkekU;] 2& U;wu] 1& U;wure

• xq.k ¾ ∑ ¼ ¼ d1] d2] d3] d4] d5 ½ $ 
¼ [k1] [k2] [k3] [k4] [k5 ½ ½

• nks"k ¾ ∑ ¼ ¼ x1] x 2] x 3] x4] x5 ½ 
$ ¼ ?k1] ?k2] ?k3] ?k4] ?k5 ½ ½

• ldy xq.k vfèkdre] vkSj ldy nks"k 
U;wure fd, tk,aA 

vuql`tu {ks= fo'kky gS – dk;Z vkSj 'kksèk 
dh –f"V lsA 2005 esa xfBr jk"Vªh; Kku vk;ksx 
us yksd Hkk"kk esa fofoèk çdkj ds Kku dh deh dks 
HkjikÃ ds fy, ikap çeq[k flQkfj'ksa dÈ %

• lqxerk – Kku çfIr dh lqxerk gks 

• ladYiuk çèkkurk – f'k{kk ds lHkh Lrjksa ij 
dalsIV ¼ladYiukvksa½] muds vUrj lacaèkksa] 
dkj.k&çHkko fo'ys"k.k vkSj uokpkj ij cy 
fn;k tk,A

• Kku ltZuk – lkekftd ,oa vkÆFkd –f"V ls 
mi;ksxh Kku ltZuk dks c<+k;k tk, ¼fo'ks"kr% 
foKku ,oa çks|kSfxdh] ckSf)d laink vfèkdkj] 
m|ferk dks½

• vuqç;ksx (Applications) – Kku ra=@u‚yst 
flLVe dk fodkl fd;k tk,A

• lsok,a – Ã&xous±l tSlh tu&lsok,aA

jk"Vªh; Kku vk;ksx us jk"Vªh; vuqokn fe'ku 
çkjaHk djus dh Hkh flQkfj'k dhA dk;Z fcUnq Fks % 
vuqokn f'k{k.k] lwpuk çlkj.k] mR—"V dksfV ds 
vuqokn dks çksRlkgu] e'khu vuqokn O;ogkj esaA 

2022 esa Hkkjr ljdkj us us'kuy Vªkalys'ku 
fe'ku ¼NTM½ ds fy, 500 djksM+ #i, dk çkoèkku 
fd;k gSA 

KkrO; gS fd vuqokn ys[kdksUeq[kh gksrk gS] 
vkSj vuql`tu ikBdksUeq[kh gksrk gSA 

vis{kk gS fd budh miyCèkrk vkSj ç;ksx&çlkj 
dks lqfuf'pr fd;k tk, % 

• buiqV – ekud INSCRPT dh&cksMZ] eksckby 
fMokbl ij Hkh gksa] 

• dksÇMx & ISCII, UNICODE, Phonicode 
& Indian Phonetic Alphabet (to develop)

• fMLIys ,oa ÇçÇVx ds fy, QksaV ,oa QksaV 
ifjorZd

• fyI;arj.k] e'khu vuqokn] ,Iyhd'ku SW
• v{kj igpku & OCR, Handwriting CR
• VsDLV Vw Lihp] Lihp Vw VsDLV] Lihp Vw Lihp 

• osc czkmlj] Mksesu use] ¼M‚V½ Hkkjr ¼like .in, 
.cn, .jp, … ½

• ukxjh esa ;wfVfyVh l‚¶Vos;j & ykbczsjh] 
,dkmaÇVx] Ldwy&d‚yst] çcaèku] VªkaliksVsZ'ku] 
ikB&ys[ku] v‚FkÇjx vkfn l‚¶Vos;j ukxjh 
fyfi esa eq¶r vkSj eqä loZlqxe gksaA

• ukxjh fyfi&O;kdj.k ekudhdj.k Hkk"kk lkis{k 
gksxk] fgUnh] ejkBh ds fy, vyx gksxkA ukxjh 
esa daVsV fØ;s'ku vkSj Web Service baVhxzs'ku  
vkSj XML vkfn ds ekudksa ij Hkh dke fd;k 
tk,A

ekudhdj.k

• ukxjh fyfi&O;kdj.k ekudhdj.k Hkk"kk lkis{k 
gksxkA fgUnh vkSj ejkBh ds fy, vyx gks 
ldrk gSA 

• ekud ys[ku ds lq>ko gksa] u, ç;ksxksa ds çfr 
lfg".kqrk jgsA ¼fd;k] fd;s@fd,] u;h@uÃ] 
---- ½

• ukxjh esa daVsV fØ;s'ku vkSj Web Service 
baVhxzs'ku vkSj XML vkfn ds ekudksa ij Hkh 
dke fd;k tk,A

• èofu bdkÃ ¼unit½ dk eki&ekudhdj.k gksA 

• laL—r ,oa vU; Hkkjrh; Hkk"kkvksa esa fyI;arj.k 
ekudhdj.k
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• ukxjh VwYl vkSj VSDuksyksth ds ekudhdj.k 
vkSj çHkkoh vuqikyu dh vko';drk gSA

ukxjh&fgUnh esa ç;ksx laHkkouk,a 

• Glyph based encoding standard (one 
byte) ASCII for Roman script and ISCII 
for Roman + an Indic script. Now (two 
byte) standard UNICODE for over 100 
languages.

• Localization yksdhdj.k : BOSS, Firefox, 
Thunderbird (email SW), ECKO 
(Content Management)

• 7Bn people + 1018 (zeta)byte content = 
Big data disconnect ?

• Language Switch: Browser-based 
Localization, Localization of databases, 
eg. half past ten lk<+s nl

• Homophone Engine for searches, e.g. 
Chowdhary – 64 variants, Upadhyay – 
28 variants, fgUnh] Çgnh

• Blogs, Social Networking, e-book
• Free Hindi fonts and software 

downloadable from http://ildc.in -
• Fonts, KB drivers, Open Office, 

Browser, typing tutor, code/font 
converters, lexical analyzer, POS 
tagger, TTS, OCR, Transliteration 

yksdhdj.k ¼L10N½ ,oa oSÜohdj.k ¼I18N½
• çkS|ksfxd mRikn ,oa lsokvksa ds vuqokn esa % 

vU; Hkk"kk ls viuh Hkk"kk ds vuqokn ds le; 
yksdhdj.k ¼L10N : Localization½] vkSj 
viuh Hkk"kk ls vU; Hkk"kkvksa esa vuqokn ds lanHkZ 
esa oSÜohdj.k ¼I18N : Internationalization½ 
dh vko';drkvksa dks è;ku esa j[kuk iM+rk gSA

• dk;Z {ks= fo"k;d lq>ko — Localization 
of MOOCs (Massive Open Online 
Courses) and other e-learning resources at 
school and college level. Localization of 

vocational / skill training material using 
open localization tools.

• uhfr fo"k;d lq>ko - Mandatory 
Introduction of Indian language processing 
in IT courses at secondary, senior secondary 
and tertiary levels – UG & PG. Incentives 
for SOHO knowledge (multilingual) 
industry, and Quality Certification.

• çkS|ksfxdh fo"k;d lq>ko - “Localization 
Cloud” to automatically download 
the requisite tools. Development of 
Universal Voice based Communication 
Code (PHONICODE) and other requisite 
technologies - Spell Checkers, Grammar 
Checkers, Terminology Manager, 
E-dictionaries, Translation Memory Tools, 
etc.

4. Curriculum for Technical Translation 
& Transcreation

4.1 Objectives and learning outcomes 
 At the end of the course, a student should 

be able to demonstrate . . . 
• familiarity with some relevant translation 

software and tools to use them in practical 
translation

• skills in terminology management and 
construction of small translation corpora 
or terminology bank to assist their 
translation practice

• ability to make use of internet resources 
for their translation

• research and innovation skills in 
translation technology and service

4.2 Workload
This course will be taught over 15-16 

weeks with 3 hours classroom contact per 
week. There will be focus on case studies and 
practical sessions. Project work will also be 
there at end of the course.
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4.3 Scope and syllabus
This course is to train students to apply their 

theoretical and conceptual background to a very 
practical approach to translation using machine 
translation (MT), parallel corpora, translation 
memory (TM) management, terminology 
database (TD) management, translation project 
management, translation of documentation, and 
software localization to exploiting translation 
resources available on the internet and legacy 
translation data. 

The course will teach students to make 
effective use of specialized tools to enhance their 
translation productivity, share data and manage 
projects. It will allow students to develop 
not only practical expertise but also a critical 
faculty for evaluating their relative merits. 
The students will have access to applications 
widely used in the language industries for 
TM management, TD management, project 
management, software localization and subtitle 
translation. The course will focus on a critical 
appraisal of the usefulness and usability of the 
tools and students are encouraged to contribute 
to the course by bringing to the class their own 
surveys and investigations into the use of tools 
relevant to translation technology.

Skills developed in translation technology, 
translation theory and translation practice will 
enable students to improve both their translation 
efficiency and translation quality, and hence 
considerably increase their competitiveness. 
As spin off advantage of this course, a student 
may develop skill in original creative technical 
writing in Hindi / Indian Language. This may 
facilitate the Government mission on AWSAR 
(Augmenting Writing Skill in Articulating 
Research). The resultant piece of research may 
benefit entrepreneurs to improvise products 
and services, and thus scaling up Inclusive 
Innovation.

4.4 Choice of Course
• College and skill partner can jointly issue a 

certificate to the student additionally.
• Credit distribution:  

- 1credit (theory) = 15 hours 
- 1credit (training) = 30hours

4.5 EVALUATION
The performance of a student in each course 

is evaluated in terms of percentage of marks 
with a provision for conversion to grade point. 
The evaluation may be continuous and holistic 
based on the following assessment parameters: 
Academic, Technical Skill, Behavioral Skill, 
and Extra-curricular. 

4.6 Grades / Marks in percent
O: (90-100%), A: (75-90%), B: (60-75%), 
C: (40-60%), F: (<40%)
Marks obtained in decimals will be 
converted in nearest integer.

4.7 Topics to be covered include:
1. Principles of translation and Critical 

review of translation technology 
2. Introduction to MT and online MT tools 

as an aid to translators
3. Introduction to Translation memory 

(TM) & TM management, Terminology 
database (TD) & TD management

4. Translation projects management
5. Corpora (monolingual, parallel bilingual 

and comparable) as an aid to translators
6. Principles and skills in localization 

(software and websites), and subtitle 
creation 

7. Practice and Critical evaluation of 
Transcreation workbench (MT and CAT 
tools)

5. Tentative Curriculum Guidelines
Unit 1.  Principles of Translation
Unit 2. Contrastive (SL-TL) Language 

Analysis: English & Hindi 
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Unit 3. Language Technology 
Unit 4. MT and practice on Transcreation workbench (with Semantic, Discourse and 

Anaphora etc)
Unit 5. Evaluation of Translation: issues and limitations 
Unit 6. Project

There is a valid comment by Prof. Avanish Kumar. Accordingly there is correction in the table 
on tentative distribution of marks. class, practical and projects as shown below.

Tentative time distribution of Theory (60%), Practical (40%), & marks 80% for Theory and 
practical assessment and 20% marks for Project work that may be in grade A or B. This may 
correspond to 20% marks. We may not specify the number of hours needed. We need not specify 
the time for Project. 

UNIT DESCRIPTION Theory 
(60%)

Practical 
(60%)

Marks 80% 
+ Grade

UNIT-1 Principles of Translation 12 –– 12
UNIT-2 Contrastive (SL-TL) Language Analysis: En-

glish & Hindi
12 8 16

UNIT-3 Language Technology 12 12 18
UNIT-4 Translation: Issues, Constraints and Evaluation 12 8 16
UNIT-5 MT and practice on Transcreation workbench 12 12 18
UNIT-6 Project ––  Grade A/B

UNIT-1: vuqokn% fl)kar i{k ¼Principles of 
Translation½
d- vFkZ vkSj voèkkj.kk – ifjHkk"kk] Lo:i] ç—fr 

vkSj çfØ;k

[k- vuqokn ds çdkj 
1- iw.kZ& vkaf'kd 
2- lexz vkSj ifjlhfer
3- lkfgfR;d ¼ltZukRed] Hkkokuqokn½
4- 'kkfCnd vuqokn
5- lkj vuqokn ,oa Nk;kuqokn
6- ;kaf=d vuqokn ¼e'khuh½

x- 1- lajpuk i{k ¼èofu i{k] ysf[ke i{k] 'kCni{k] 
okD;i{k½
2- 'kCnkds'k
3- vuqç;qDr i{k ,oa çksfä 

?k-  vuqokn dh mikns;rk
1- Hkk"kk fodkl ds lanHkZ esa
2- fOnHkkf"kd ,oa cgqHkkf"kdrk ds lanHkZ esa
3- jktHkk"kk] m|ksx ,oa rduhdh fodkl ds 

lanHkZ esa
4- Hkkjr dh HkkokRed ,drk ds lanHkZ esa 

vuqokn fpUru dk Øfed fodkl% Hkkjrh; 
vkSj ik'pkR; lanHkZ 

vuqokn lerqY;rk dk fl)kar 
vuqoknd dh dq'kyrk,¡ vkSj n{krk,¡] Kku 

rFkk xq.k 
lgk;d lkexzh% dks'k] 'kSyh lgkf;dk] daI;wVj 

Kku

lanHkZ ikBî iqLrdsa &

1- vuqokn dyk% dqN fopkj & M‚- vkuan çdk'k 
[ksek.kh] ç- ,l- pkan ,.M dEiuh] fnYyh 

2- vuqokn foKku – M‚- HkksykukFk frokjh]  
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ç- 'kCndkj] fnYyh

3- vuqokn dyk – pk:nso 'kkL=h 

4- vuqokn – voèkkj.kk vkSj vuqç;ksx – ¼la-½ 
M‚- paæHkku jkor] M‚- fnyhi Çlg] n-Hkk-fg-ç- 
lHkk] eækl

5- vuqokn% ewY; vkSj ewY;kadu – M‚- 'kf'keqfnjkt 
6. Nida, E.A. – Language Structure and 

Translation, Stanford University Press.
7. Nida and Taper – The Theory and Practice 

of Translation, Stanford University Press.
8. Catford, C.J. 1966 – Linguistic Theory of 

Translation, OUP, Navjeevan Publishing 
House, New Delhi. 

9. T. Savory – Art of Translation, London: 
Cape.

UNIT-2: O;frjsdh fo'ys"k.k vkSj ikB fo'ys"k.k 
¼Contrastive (SL-TL) Language Analysis: 
English & Hindi½
O;frjsdh Hkk"kkfoKku ¼fl)kar ,oa O;ogkj½

1- rqykukRed Hkk"kkfoKku vkSj O;frjsdh Hkk"kk 
foKku% ifjHkk"kk] Lo:i vkSj çfofèk

2- lajpukRed Hkk"kkfoKku esa Hkk"kk rqyuk dk 
egÙo 

3- O;frjsdh fo'ys"k.k dh çfØ;k

4- Çgnh&v¡xzst+h esa okP;hdj.k

5- Çgnh&v¡xzst+h esa fØ;k lajpuk dh rqyuk

6- Çgnh&v¡xzst+h esa çsj.kkFkÊdj.k dh rqyuk

7- Çgnh&v¡xzst+h esa futokpdrk

8- Çgnh&v¡xzst+h esa fØ;k fo'ks"k.k incUèk

9 Çgnh&v¡xzst+h esa lEcUèk okpd okD;

10 Çgnh dh fof'k"V lajpukvksa dk vuqokn% jatd 
fØ;k,¡] fujUrjrk cksèkd fØ;k,¡] ^us* lajpuk] 
loZuke] lEçnku esa drkZA

11 v¡xzst+h dh fof'k"V lajpukvksa dk vuqokn% 
have] milxZ vkSj milxÊ; ç;ksxA 

ikB fo'ys"k.k

1- Hkk"kk vkSj lEçs"k.k% Hkk"kk lajpuk dh bdkÃ 
okD;] lEçs"k.k dh bdkÃ ikB] vFkZfUofr 
¼'kCnkFkZ] okD;kFkZ] ikBkFkZ½] lUnHkZ

2- ikB] çksfä] egkokD;% ik'pkR; vkSj Hkkjrh; 
lUnHkZ] ifjHkk"kk Lo:i] çksfä ds eq[; vax% 
¼lalfä vkSj vFkZ laxfr½

3- ikB lajpuk ¼Text Structure½% okD; lajpuk 
Lrjksa dk vfèkØe vUrj okD; ;kstd 
¼Cohesive Ties½ ikBh; vfUofr

4- ikB] çksfä vkSj vuqokn% vUr%oLrq vkSj 'kSyhA 

lgk;d xzaFk

1- vuqokn O;kdj.k% lwjt Hkku Çlg] çHkkr 
çdk'ku] fnYyh 

2- O;frjsdh Hkk"kkfoKku&foK; jk?ko jsìh

3- vaxzsth&Çgnh okD; lajpuk dk O;frjsdh 
vè;;u& jes'kpaæ 'kekZ

4- vuqokn foKku dh Hkwfedk% —".k dqekj  
xksLokeh] jktdey çdk'ku] fnYyh 

5- O;frjsdh Hkk"kkfoKku% HkksyukFk frokjh] la- 
vkys[k çdk'ku] fnYyh-

6- vuqç;qä Hkk"kk foKku% johUæukFk JhokLro] 
HkksykukFk frokjh] —".k dqekj xksLokeh ¼la-½ 
vkys[k çdk'ku] fnYyh

7- ikB fo'ys"k.k% çks- fnyhi Çlg] ok.kh çdk'ku] 
fnYyh

8. Harris, Z. S., & Harris, Z. S. (1970). 
Discourse analysis (pp. 313-348). 
Springer Netherlands. 

9. Kumar, S. (2003). Stylistics and Language 
Teaching: With a Section on Translation 
Studies. Kalinga Publications. 

UNIT-3: Hkk"kk çkS|ksfxdh ¼Language 
Technology½

1- vkèkqfud Hkk"kk foKku vkSj daI;wVjh—r 
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Hkk"kkfoKku

2- Hkk"kk çkS|ksfxdh% vFkZ] Lo:i vkSj {ks=

3- Hkk"kk çkS|ksfxdh esa vkèkqfud Hkk"kk foKku dk 
vuqç;ksx&Hkkf"kd vkSj Hkk"kk vfHk;kaf=dh dk 
lanHkZ 

4- lwpuk çkS|ksfxdh vkSj Çgnh Hkk"kk

5- çk—frd Hkk"kk lalkèku – ¼NLP½
6-  ikÉlx% ifjHkk"kk ,oa çdkj & Vki MkÅu vkSj 

ckVe vi 

7- Kku çfriknu rFkk mldh fofHkUu rduhdsa

8- dkiZl fuekZ.k% fl)kar] çdkj] ch-,u-lh- Hkkjr 
esa dkiZl fuekZ.k esa ikf.kuh VSx lsVA

9-  dkiZl fuekZ.k dk mi;ksx & orZuh 'kksèkd] 
O;kdj.k 'kksèkd] 'kSyh 'kksèkd] çdkf'kd o.kZ 
¼OCR½

10- daI;wVj ds fy, inlewg ¼Phrases½] 
O;kdj.k] oMZusV] flesfUVd usV dk fuekZ.kA 

11- okd~ la'ys"k.k vkSj okd~ fo'ys"k.k Lo:i vkSj 
O;kogkfjd leL;k,¡A

12- okd~ ls ikB vkSj ikB ls okd~

lgk;d xzaFk

1. Allen, J. (1995). Natural language 
understanding. Benjamin-Cummings 
Publishing Co., Inc.

2. Rich, E., & Knight, K., Rao, S.B., 
Artificial Intelligence McGraw–Hill. 
New York. 

3. Winograd, T. (1983). Language as a 
cognitive process: Volume 1: Syntax., 
Stanford University

4. Grishman, R. (1986). Computational 
linguistics: an introduction. Cambridge 
University Press.

5. Applied Linguistics: R.N. Shrivastav, 
Kalinga Publications, Delhi

6. Artficial Intelligence: Andres, A.M. 

(Abacus Press).
7. lwpuk çkS|ksfxdh fo'ks"kkad% xos"k.kk vkSj 

vuqokn if=dk,¡
8. Bharti, A., Chaitanya, V., Sangal, R. 

Natural Language Processing: A Paninian 
Perspective, Prentice Hall of India, New 
Delhi.

9. Natural Language Processing, Harry, 
Tennans, Pertro celli Books, New York.

UNIT-4% vuqokn% leL;k,¡] lhek,¡ vkSj 
ewY;kadu ¼Translation: Issues, Constraints 
and Evaluation½

[kaM&d% lzksr Hkk"kk vkSj y{; Hkk"kk

1-  lzksr vkSj y{;&Hkk"kk dh fHkUukrktU; leL;k,¡

 v- Hkkf"kd Lrj ij & lajpukxr vkSj 'kSyhxr

 c- çksfäijd 

 l- lkaL—frd 'kCnksa rFkk vfHkO;fä;ksa ds Lrj ij 

  1- lkaL—frd 'kCnkoyh

  2- feFkdh; vfHkO;fä;k¡

  3- eqgkojs vkSj yksdksfä;k¡ 

2- dfork% fcEc] çrhd] vyadkj] NUn] y;] vFkZ 
vkSj fopkj

3- ukVd% laokn] lekt Hkkf"kd] jaxeap funsZ'k ,oa 
'kSyh 

4- dFkk lkfgR;% vkapfyd Hkk"kk] ifjos'k] 
dFku&HkafxekA

5- lkfgR;srj vuqokn dh leL;k,¡

 d- ikfjHkkf"kd 'kCnkoyh

 [k- lajpuk

6-  vuqokn dh lhek,¡

 ¼d½ Hkkf"kd

 ¼[k½ lkekftd&lkaL—frd

 ¼x½ ç;qfäijd
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7- vuqoknuh;rk dh leL;k,¡ 

 d- vuqoknuh;rk] vuw|rk dh voèkkj.kk

 [k- iw.kZ] vkaf'kd vkSj 'kwU; vuw|rk

[kaM&[k% vuqokn iqujh{k.k ewY;kadu%

1- vuqokn iqujh{k.k ds eq[; eqís% ewyfu"Brk] 
cksèkxE;rk

2- vuqokn iqujh{k.k dh eq[; fofèk;k¡ % vuqokn 
ewY;kadu vkSj leh{kk

3- vuqokn ewY;kadu% ç—fr] mikns;rk] mís';] 
çfofèk ,oa lkekU;h—r fu"d"kZA

4- vuqokn nks"k fo'ys"k.k ¼ewY;kadu½

5- ikB fo'ys"k.k vkSj vuqokn ehekalk 

lgk;d xzaFk

1 vuqokn dh O;kogkfjd leL;k,¡% HkksykukFk 
frokjh] egsUæ prqosZnh

2 vuqokn fl)kar vkSj leL;k,¡% ¼la-½ johUæukFk 
JhokLro( —".k dqekj xksLokeh

3 vuqokn foKku dh Hkwfedk% —".k dqekj xksLokeh 
jktdey çdk'ku uÃ fnYyh 

4 fodkl'khy ns'kksa esa vuqokn dh leL;k,¡% 
cky—".k dsydj ¼lEik-½ us'kuy cqd VªLV 
uÃ fnYyhA

5 vuqokn fl)kar dh :ijs[kk% lqjs'k dqekj ok.kh 
çdk'ku uÃ fnYyh 

6 Translation & Translating: Theory and 
Practice: R. Bell. London: Longman.

7 Linguistic And Cultural Problems of 
Translation: Trivedi H.C. New order 
Book Depot Ahmedabad

UNIT-5: e'khuh vuqokn ,oa vuql`tfudk ¼MT 
& Practice on Trans-creation Workbench½
1- e'khuh vuqokn% ifjHkk"kk Lo:i] bfrgkl vkSj 

mikns;rk

2- lkekU; vuqokn vkSj e'khuh vuqokn 

 ¼d½ ekuo lkfèkr ¼[k½ e'khu lkfèkr 

3- e'khu vuqokn çfØ;k% ikÉlx] vUrj.k] 
tsusjs'ku] iwoZ laiknu] i'p laiknu] varjdks'k 
fuekZ.k] 'kCnLrjh; dks'k] cgq'kkfCnd vfHkO;fä 
dks'kA

4- vuqokn çfofèk;k¡% çR;{k.k] varj.k] varj Hkk"kk 
vkSj e'khu vuqf'k{k.k

5- vuqokn fopyu dh tfVyrk ¼Complexity 
of Translation Divergence½

6- e'khu vuqokn vkSj O;kdjf.kd fo'ys"k.k%

 'kCn dks'kh; Lrj ij] O;kdjf.kd lajpuk 
ds Lrj ij] Vªh ,MtkbÇux xzkej] ikf.kuh; 
O;kdj.k ds Lrj ijA 

7- Hkkjr esa e'khu vuqokn dk bfrgkl

¼d½ Hkkjrh; Hkk"kkvksa esa ijLij vuqokn% rsyqxq] 
dUuM+] ejkBh] caxyk] iatkch ls Çgnh 
vuqlkjd

¼[k½ vaxzsth ls Çgnh vuqokn ra=% eSV] ek=k] 
ea=k] yhyk] 'kfä dk lkekU; ifjp;A 

8. baVjusV vkSj e'khu vuqokn – Google 
Translate, Bing Translate.

9. Evaluation of Translation: issues and 
limitations (may include Evaluation 
metrics of MT like BLEU, METEOR, 
LEPOR, F-Measure, WER (Word 
Error Rate), COMET, etc. for the 
intelligibility, fidelity, fluency, adequacy, 
comprehension, and informativeness.

10. vuql`tfudk ,oa vH;kl (Practice on 
Transcreation Workbench). Transcreation 
is the Computer Assisted Human 
Translation for high productivity, high 
quality intelligible translation with 
style and ethical relevance. This is 
facilitated by a Transcreation Workbench 
(vuql`tfudk) that may be cloud based 
with CAT tools like MateCat, LingoHub, 
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OmegaT, CASMACAT; which use 
Translation Memory, Terminology bank, 
parsers, Spell checker, Grammar checker, 
post-editing tools, Localization tools, 
and the parallel corpora, dictionaries, and 
best practices in scientific writings. 

lgk;d xzaFk
1. King, M. (1987). A tutorial on machine 

translation. Institut pour les études 
sémantiques et cognitives/Université de 
Genève.

2. Grishman, R. (1986). Computational 
linguistics: an introduction. Cambridge 
University Press.

3. Locke, W. N., & Booth, A. D. (1956). 
Machine translation of languages. American 
Documentation (pre-1986), 7(2), 135. 

4. Slocum, J. (Ed.). (1988). Machine translation 
systems (pp. 1-47). Cambridge: Cambridge 
University Press.

5. Machine Translation: Theoritical & 
Methodological Issues, Cambridge Uni. 
Press

6. Mason, S. B. (2019). Translation quality 
assessment: from principles to practice 
Machine Translation: Technologies and 
Applications, Volume 1. 

7. Fomicheva, M., & Specia, L. (2019). 
Taking MT evaluation metrics to extremes: 
Beyond correlation with human judgments. 
Computational Linguistics, 45(3), 515-558.

8. Olive, J., Christianson, C., & McCary, J. 
(Eds.). (2011). Handbook of natural language 
processing and machine translation: DARPA 
global autonomous language exploitation. 
Springer Science & Business Media.

9. Trujillo, A. (1999). Translation engines: 
techniques for machine translation. Springer 
Science & Business Media.

10. Koehn, P. (2009). Statistical machine 
translation. Cambridge University Press.

11. Koehn, P., & Knowles, R. (2017). Six 
challenges for neural machine translation. 
arXiv preprint arXiv:1706.03872.

12. Comelles, E. (2022). Machine Translation 
and the Assessment of Translation Quality. 
Atlantis. Journal of the Spanish Association 
for Anglo-American Studies, 233-244.

13. Koehn, P., Barrault, L., Bojar, O., Bougares, 
F., Chatterjee, R., Costa-jussà, M. R., ... & 
Zampieri, M. (2022, December). Proceedings 
of the Seventh Conference on Machine 
Translation (WMT). In Proceedings of the 
Seventh Conference on Machine Translation 
(WMT).
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eèkqesg] mPp jäpki vkSj ekbxzsu ij ;ksx dk çHkko % ,d O;kid vè;;u
Effect of Yoga on Diabetes, Hypertension and Migraine: A Comprehensive Study

ftrsUæ iVsy]1 th- f'ko dqekj2

Jitendra Patel1, G.Shiva Kumar2

1, 2 Gitam School of Pharmacy, GITAM Deemed University, Rudraram (V),  
Sangareddy (D), Hyderabad (TS) – 502329

jpatel@gitam.edu

Abstract

Diabetes, hypertension, and migraine headaches are the conditions that require long-term 
treatment. Yoga treatment for diabetes, hypertension, and migraine control would minimise phar-
maceutical costs while also providing health advantages. Yoga has been proved to increase one's 
quality of life, as well as lower blood sugar, blood pressure, and headaches. The purpose of this 
study is to investigate the efficacy of Yoga as an adjuvant therapy in patients by looking at clinical 
outcomes. Total Six participants were selected for the study suffering from these disorders. They 
were practicing 23 types of asana and activities continuously for 3 years. Clinical assessment of 
blood sugar (before and after meal), blood Pressure (systolic and diastolic) and frequency of head-
ache (days of headache) were done for every three months during observation. Clinical factors 
have improved significantly as a result of yoga therapy. Yoga therapy can be used as an adjuvant 
therapy for the treatment of chronic disorder.

lkjka'k

eèkqesg] mPp jäpki vkSj ekbxzsu ,sls fodkj gSa ftUgsa nh?kZdkfyd çcaèku dh vko';drk gksrh gSA 
;ksx fpfdRlk ds ekè;e ls eèkqesg] mPp jäpki vkSj ekbxzsu çcaèku ldkjkRed LokLF; ykHk ds lkFk 
nok dh ykxr dks de djsxkA ;ksx us thou dh xq.koÙkk esa lqèkkj] 'kdZjk ds Lrj dks de djus] jäpki 
vkSj fljnnZ dks de djuk çekf.kr fd;k gSA orZeku vè;;u dk mís'; uSnkfud ifj.kkeksa dk vkdyu 
djds jksfx;ksa esa ,d lgk;d fpfdRlk ds :i esa ;ksx dh çHkkodkfjrk dk ewY;kadu djuk gS A bu 
fodkjksa ls ihfM+r vè;;u ds fy, dqy Ng çfrHkkfx;ksa dk p;u fd;k x;k FkkA os 3 o"kks± ls yxkrkj 
23 çdkj ds vklu vkSj xfrfofèk;ksa dk vH;kl dj jgs FksA jä 'kdZjk ¼Hkkstu ls igys vkSj ckn esa½] 
jäpki ¼flLVksfyd vkSj Mk;LVksfyd½ vkSj fljnnZ dh vko`fÙk ¼fljnnZ ds fnu½ dk uSnkfud ewY;kadu 
voyksdu ds nkSjku gj rhu eghus esa fd;k x;k FkkA ;ksx fpfdRlk us uSnkfud pjksa esa egRoiw.kZ lqèkkj 
dk [kqyklk fd;k gSA bl çdkj] bu fodkjksa ds çcaèku ds fy, ;ksx fpfdRlk dks ,d lgk;d fpfdRlk 
ds :i esa çHkkoh <ax ls 'kkfey fd;k tk ldrk gSA

eq[; 'kCn % ;ksx fpfdRlk] eèkqesg] mPp jäpki] ekbxzsuA

Keywords: Yoga therapy, Diabetes, Hypertension, Migraine.

çLrkouk

euq"; us bôhloÈ lnh esa dne j[kk gSA fpfdRlk foKku vkSj balku csgrj LokLF; ns[kHkky çnku 
djus ds fy, dÃ csgrj çkS|ksfxdhfonksa ds lkFk dke dj jgs gSa ¼1½A nSfud thou vH;kl dh ,d 



ftrsUæ iVsy ,oa th- f'ko dqekj]  Þeèkqesg] mPp jäpki vkSj ekbxzsu ij ;ksx dk çHkko--- Þ

19;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k] ISSN : 1549-523-X, o"kZ% 20] vad 4] vDVwcj &fnlEcj 2022

ç.kkyh gS ftlesa 'kkjhfjd] ekufld] lkekftd 
vkSj vkè;kfRed LokLF; ds {ks=ksa esa fodkl ds 
vkB Lrj 'kkfey gSaA tc 'kjhj 'kkjhfjd :i ls 
LoLFk gksrk gS] rks eu Li"V o  ,dkxz gksrk gS vkSj 
ruko fu;a=.k esa jgrk gSA ;g fç;tuksa ds lkFk 
tqM+us vkSj lkekftd :i ls LoLFk lacaèkksa dks cuk, 
j[kus ds fy, txg nsrk gS ¼2½A ;ksx O;k;ke vkSj 
è;ku dh ,d nk'kZfud ç.kkyh gS ftldh mRifÙk 
2000&4000 lky igys ds Hkkjr esa gqÃ FkhA ;ksx 
ds dÃ :i gSa tks eu vkSj 'kjhj dks funsZf'kr djus 
ds mís'; dks cuk, j[krs gq, fof'k"V vH;klksa esa 
fHkUu gksrs gSa ¼3½A cgqr ls yksx vHkh Hkh ekurs gSa 
fd ;ksx ,d èkeZ gS] ysfdu ,slk ugÈ gS] cfYd 
;g thus dk ,d rjhdk gS tks LoLFk 'kjhj esa 
LoLFk fnekx j[kus dk ç;kl djrk gSA euq"; ,d 
ekufld] 'kkjhfjd vkSj vkè;kfRed çk.kh gS vkSj 
;ksx rhuksa ds larqfyr fodkl dks c<+kok nsus esa 
enn djrk gSA fiNys o"kks± esa] volkn vkSj Çprk 
dks Bhd djus esa ;ksx dh foÜoluh;rk ds ckjs esa 
O;kid 'kksèk fd, x, gSaA ;g ik;k x;k fd ;ksx dks 
volkn ds lkFk&lkFk Çprk dh leL;k ij dkcw 
ikus ds loksZÙke rjhdksa esa ls ,d ekuk tk ldrk 
gSA euksn'kk fodkj] Øksèk vkSj Çprk tSlh fofHkUu 
leL;kvksa dks ;ksx ds fu;fer vH;kl ls fu;af=r 
fd;k tk ldrk gS ¼4½A

COVID&19 egkekjh dk euksoSKkfud çHkko 
vR;ar Çprk dk fo"k; gSA ;fn Bhd ls çcafèkr ugÈ 
fd;k x;k rks ekufld ruko xaHkhj fodkj iSnk dj 
ldrk gSA eu&'kjhj mipkjksa dk çHkko&40 ls 60 
o"kZ ds chp dh efgykvksa esa ruko vkSj ranq:Lrh ij 
;ksx vkSj è;kuA ;g ik;k x;k fd tks yksx è;ku 
;k ;ksx dk vH;kl ugÈ djrs Fks muesa è;ku ;k 
;ksx dk vH;kl djus okyksa dh rqyuk esa ruko dk 
Lrj vfèkd Fkk ¼5½ A

;ksx ds çHkko fnu&c&fnu igpkus tk jgs 
gSaA blds eqrkfcd ;ksx vuqns'kd  vkSj fpfdRld  
ds fy, ukSdjh l`ftr dh xÃ gSA gkykafd dÃ 
vè;;u igys gh çdkf'kr gks pqds gSa vkSj lkekU; 
LoLFk vkcknh ds lkFk&lkFk jksx vkcknh ij ;ksx 
vH;kl ds çHkkoksa dks foLr`r djrs gSa] ;ksx çf'k{kdksa 
;k fpfdRld ij vYidkfyd xgu ;ksx vH;kl 
ds çHkko nqyZHk gSaA jäpki ¼chih½] ekalisf'k;ksa dh 
rkdr] yphysiu 'kjhj dh lajpuk vkSj euksoSKkfud 
ekinaMksa ij vYidkfyd xgu ;ksx çf'k{k.k ds 
çHkkoksa dk irk yxkus ds fy, ;ksx çf'k{kdksa ds 
xgu çf'k{k.k ikBîØe ls ;k–fPNd :i ls pquk 
x;k FkkA jäpki  dkQh de gks x;kA 'kjhj dh 
lajpuk] ekalisf'k;ksa dh rkdr vkSj yphysiu esa 
dksÃ [kkl cnyko ugÈ fn[kkA O;k;ke&çsfjr n{krk 
esa dkQh o`f) gqÃA xgu ;ksx dk;ZØe eu vkSj 
'kjhj dks vkjke ns ldrk gS] vYidkfyd ;ksx 
dk;ZØe ;ksx çf'k{kdksa ;k fpfdRld esa O;k;ke 
çsfjr n{krk c<+k ldrk gSA jäpki de djus 
vkSj O;k;ke&çsfjr n{krk c<+kus ds ekeys esa ;ksx 
çf'k{kdksa vkSj fpfdRld ds fy, vYidkfyd ;ksx 
vH;kl Qk;nsean gS ¼6½ A

lkexzh vkSj rjhds% 

eèkqesg] mPp jäpki vkSj ekbxzsu ls ihfM+r 
rhu ¼3½ o"kks± ls fofHkUu vk;q oxZ ds Ng ¼6½ 
O;fä;ksa ij vè;;u fd;k x;kA  çfrHkkxh ;k 
rks dksÃ nok ugÈ ys jgs Fks ;k de [kqjkd okyh 
vk;qosZfnd nok,a ¼dksÃ ,yksiSfFkd ugÈ½ ys jgs FksA 
mijksä  23 ;ksxklu dk vH;kl rhu o"kks± ls fd;k 
tk jgk Fkk vkSj uSnkfud ekinaMksa dks ladfyr 
fd;k x;k ¼7&8½A
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 fp= 1% lHkh 23 ;ksxklu ds fofHkUu fp= ¼9&12½-
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िचत्र 1: सभी 23 योगासन के िविभ� िचत्र [9-12]. 
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rkfydk 1% jksxxzLr O;fä;ksa ij fofHkUu vkluksa ds çHkko dk voyksdu %&

Lo;a
lsoh 
la[;k

vk;q 
¼2019 
esa½

Çyx fodkj uSnkfud iSjkehVj lky ;ksx vH;kl 
¼23 vkluksa 
esa ls½

1- jä 'kdZjk 
¼feyhxzke@Mh,y½

2-  jäpki  
¼mmHg½

3-  ekbxzsu

1 35 iq:"k 1] 2] 3 Hkkstu 
ls igys

Hkkstu ds 
ckn

Mk;L
&Vksfyd

flL
&Vksfyd

rhozrk vko`fÙk

varjky 
¼fnu½

vofèk 
¼?kaVs½

150±8 257±10 120±5 180±5 xaHkhj 7±1 30±5 2019&20 lHkh

140±5 235±10 100±5 160±5 larqfyr 15±2 12±3 2020&21

80±10 130±5 90±5 140±5 gYdk 25±1 7±2 2021&22

2 38 efgyk 1] 2] 3 140±5 300±10 130±10 160±10 xaHkhj 4±1 35±5 2019&20  22] 19] 14 
ds vykok

120± 235±10 120±5 140±10 larqfyr 8±1 10±3 2020&21

80±5 140±5 90±5 120±5 gYdk 30±2 2±1 2021&22

3 40 iq:"k 1] 2] 3 130±5 230±10 60±5 90±5 xaHkhj 8±1 28±4 2019&20 22] 19] 14  
ds vykok

110±5 200±10 70±5 100±5 larqfyr 16±2 10±2 2020&21

90±5 170±10 80±5 120±5 gYdk 30±2 5±1 2021&22

4 55 iq:"k 1] 2] 3 170±5 280±10 110±10 170±10 xaHkhj 9±1 31±2 2019&20 22] 14 ds 
vykok

140±5 220±10 100±5 150±5 larqfyr 18±1 11±2 2020&21

90±5 150±5 80±5 135±5 gYdk 28±2 4±2 2021&22

5 57 efgyk 1] 2] 3 160±5 260±10 135±10 165±10 xaHkhj 5±1 27±3 2019&20 7] 14] 17] 
19] 22 ds 
vykok130±5 230±10 110±5 140±10 larqfyr 10±2 12±2 2020&21

95±5 180±5 90±5 120±5 gYdk 24±2 5±1 2021&22

6 30 efgyk 1] 2] 3 100±5 220±5 60±5 90±5 xaHkhj 7±1 30±2 2019&20 lHkh

90±5 200±5 70±5 100±5 larqfyr 14±1 15±1 2020&21

80±5 180±5 80±5 120±5 gYdk 40±5 2±1 2021&22
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तािलका 1: रोगग्र� ���यो ंपर िविभ� आसनो ंके प्रभाव का अवलोकन :- 
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Effect of Asana in Blood Sugar Level

Year

Bl
oo

d 
Su

ga
r L

ev
el 1 Person (35 year)

2 Person (38 year)
3 Person (40 year)
4 Person (55 year)
5 Person (57 year)
6 Person (30 year)

 

�यं
सेवी 
सं�ा 

आयु 
(20
19 
म�) 

िलंग िवकार नैदािनक पैरामीटर साल योग 
अ�ास 
(23 
आसनो ं
म� से) 

1.  र� शक� रा 
(िमलीग्राम/डीएल) 

2.  र�चाप  
(mmHg) 

3.  माइगे्रन   

1 35 पु�ष  1, 2, 3  भोजन से 
पहले 

भोजन 
के बाद 

डाय�ो
िलक 

िस�ो
िलक 

तीव्रता आवृि�   
अंतराल 
(िदन) 

अविध 
(घंटे) 

150±8 257±10 120±5 180±5 गंभीर 7±1 30±5 2019-20 सभी 
140±5 235±10 100±5 160±5 संतुिलत 15±2 12±3 2020-21 
80±10 130±5 90±5 140±5 ह�ा 25±1 7±2 2021-22 

2 38 मिहला  1, 2, 3  140±5 300±10 130±10 160±10 गंभीर 4±1 35±5 2019-20  22, 19, 
14 के 
अलावा 

120± 235±10 120±5 140±10 संतुिलत 8±1 10±3 2020-21 
80±5 140±5 90±5 120±5 ह�ा 30±2 2±1 2021-22 

3 40 पु�ष 1, 2, 3  130±5 230±10 60±5 90±5 गंभीर 8±1 28±4 2019-20 22, 19, 
14  के 
अलावा 

110±5 200±10 70±5 100±5 संतुिलत 16±2 10±2 2020-21 
90±5 170±10 80±5 120±5 ह�ा 30±2 5±1 2021-22 

4 55 पु�ष 1, 2, 3  170±5 280±10 110±10 170±10 गंभीर 9±1 31±2 2019-20 22, 14 के 
अलावा 140±5 220±10 100±5 150±5 संतुिलत 18±1 11±2 2020-21 

90±5 150±5 80±5 135±5 ह�ा 28±2 4±2 2021-22 
5 57 मिहला 1, 2, 3  160±5 260±10 135±10 165±10 गंभीर 5±1 27±3 2019-20 7,14,17,1

9,22  के 
अलावा 

130±5 230±10 110±5 140±10 संतुिलत 10±2 12±2 2020-21 
95±5 180±5 90±5 120±5 ह�ा 24±2 5±1 2021-22 

6 30 मिहला 1, 2, 3  100±5 220±5 60±5 90±5 गंभीर 7±1 30±2 2019-20 सभी 
90±5 200±5 70±5 100±5 संतुिलत 14±1 15±1 2020-21 
80±5 180±5 80±5 120±5 ह�ा 40±5 2±1 2021-22 
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प�रणाम 

सम� प्रितभािगयो ंके र� शक� रा र�चाप एवं माइगे्रन िसरदद�  का हर 3 महीने म� अ�यन िकया गया 

एवं अवलोकन सारणी म� िलखा गया । प्रथम प्रितभागी िजसकी उम्र 35 वष� की थी र� शक� रा प्रथम वष� म� 150 ± 

8 (भोजन के पूव�) तथा 257 ±10 (भोजन के प�ात) मापा गया, तथा ि�तीय एवं तृतीय वष� म� क्रमशः  140 ± 5 ; 235 

± 10 एवं 80 ± 10; 130 ± 5 देखा गया । प्रथम प्रितभागी का र�चाप प्रथम से तृतीय वष� म� क्रमश: 120±5; -

180±5 (डाय�ोिलक -िस�ोिलक); 100±5-160±5; 90±5-140±5 एवं माइगे्रन दद�  की दर हर 7±1 िदन 

(अ�िधक); 15±2 िदन (म�म); 25+1 िदन (िन�) मापा/देखा गया। 
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ifj.kke

leLr çfrHkkfx;ksa ds jä 'kdZjk jäpki ,oa 
ekbxzsu fljnnZ dk gj 3 eghus esa vè;;u fd;k 
x;k ,oa voyksdu lkj.kh esa fy[kk x;k A çFke 
çfrHkkxh ftldh mez 35 o"kZ dh Fkh jä 'kdZjk 
çFke o"kZ esa 150 ± 8 ¼Hkkstu ds iwoZ½ rFkk 257 ±10 
¼Hkkstu ds i'pkr½ ekik x;k] rFkk f}rh; ,oa r`rh; 
o"kks± esa Øe'k% 140 ± 5 ( 235 ± 10 ,oa 80 ± 10( 130 
± 5 ns[kk x;k A çFke çfrHkkxh dk jäpki çFke 
ls r`rh; o"kZ esa Øe'k% 120±5&180±5 ¼Mk;LVksfyd 
&flLVksfyd½( 100±5&160±5( 90±5&140±5 ,oa 
ekbxzsu nnZ dh nj gj 7±1 fnu ¼vR;fèkd½( 15±2 
fnu ¼eè;e½( 25$1 fnu ¼fuEu½ ekik@ns[kk x;kA

f}rh; çfrHkkxh dk jä 'kdZjk çFke ls r`rh; 
o"kks± esa Øe'k% 140±5&300±10( 120±5&235±10( 
80±5&140±5 ekik x;kA f}rh; çfrHkkxh dk jä 
pki çFke ls r`rh; o"kZ esa Øe'k% 130±10 &160±10( 
120±5&140±10(   90±5 &120±5 ,oa ekbxzsu nnZ 
dh nj gj 4±1]  8±1]  16±2 fnu voyksdu 
fd;k x;kA r`rh; çfrHkkxh ftldh mez 40 o"kZ 
¼iq#"k½ gS( esa jä 'kdZjk çFke ls r`rh; o"kZ Øe'k% 
130±5&230±10] 110±5&200±10]  90±5&170±10 
¼ Hkkstu ds iwoZ ,oa 2 ?kaVs i'pkr~ Øe'k%½  jä 
pki çFke ls r`rh; o"kZ Øe'k% 60±5&90±5(  
70±5&100±5(  80±5&120±5 ¼Mk;LVksfyd 
&flLVksfyd Øe'k% ½ rFkk ekbxzsu nnZ 8±1(  16±2(  
30±2 fnu voyksdu fd;k x;k A

pkSFks çfrHkkxh ftldh mez 55 o"kZ ¼iq#"k½ gS( esa 
jä 'kdZjk çFke ls r`rh; o"kZ Øe'k% 170±5&280 
±10( 140±5&220±10( 90±5&150±5  ¼Hkkstu ds 
iwoZ ,oa 2 ?kaVs i'pkr~ Øe'k%½  jä pki çFke ls 
r`rh; o"kZ Øe'k% 110±10&170±10( 100±5&150±5] 
80±5&135±5 ¼Mk;LVksfyd &flLVksfyd Øe'k% ½ 
rFkk ekbxzsu nnZ 9±1(  18±1(  28±2 fnu voyksdu 
fd;k x;k A ikapos çfrHkkxh ftldh mez 57 o"kZ 
¼efgyk½ gS( esa jä 'kdZjk çFke ls r`rh; o"kZ Øe'k% 

160±5&260±10( 130±5&230±10( 95±5&180±5 
¼Hkkstu ds iwoZ ,oa 2 ?kaVs i'pkr~ Øe'k%½  jä 
pki çFke ls r`rh; o"kZ Øe'k% 135±10&165±10( 
110±5&140±10] 90±5&120±5 ¼Mk;LVksfyd 
&flLVksfyd Øe'k%½ rFkk ekbxzsu nnZ 5±1( 
10±2(  24±2 fnu voyksdu fd;k x;k A NBosa 
çfrHkkxh ftldh mez 30 o"kZ ¼efgyk½ gS( esa jä 
'kdZjk çFke ls r`rh; o"kZ Øe'k% 100±5&220 ±5( 
90±5&200±5( 80±5&180±5 ¼Hkkstu ds iwoZ ,oa 2 
?kaVs i'pkr~ Øe'k%½  jä pki çFke ls r`rh; o"kZ 
Øe'k% 60±5&90±5( 70±5&100±5] 80±5&120±5 
¼Mk;LVksfyd&flLVksfyd Øe'k%½ rFkk ekbxzsu nnZ 
5±1( 10±2(  24±2 fnu voyksdu fd;k x;k A

fo'ys"k.k

 v‚Dlhtu  vkSj jä çokg ;s nksuks dksf'kdk 
ikpu esa lgk;d gSA tc fofHkUu vkluksa ds rgr 
'kjhj esa jä lapkj vkSj v‚Dlhtu dh ek=k c<+rh 
gS rks leLr gkeksZUl vkSj tSo jklk;fud xfrfofèk 
c<+ tkrh gS] tks fd 'kjhj ds fo"kkä inkFkksZ dk 
foyksiu djus esa dkjxj gS A lHkh Ng çfrHkkfx;ksa  
us 23 rjg ds vklu ;k fØ;k,¡  yxkrkj rhu 
lky rd dh  tks eèkqesg ] jäpki vkSj ekbxzsu 
¼ fljnnZ½ ds fodkj ls ihfM+r FksA ;s lHkh  Ng 
çfrHkkxh vyx& vyx mez ds FksA tc bUgksusa  
;ksx ;k ?kweuk  'kq: fd;k rc buds fodkj dk 
Lrj vfèkd Fkk vkSj ;s vk;qosZfnd nokb;ka ysuk 'kq: 
dj pqds FksA bues ls dqN fcYdqy Hkh nokb;ka ugh 
ys jgs FksA çFke o"kZ esa budk 'kdZjk Lrj ¼[kkus ds 
iwoZ ,oa i'pkr½ vkSj jä pki Hkh vf/kd ns[kk x;k 
gSA (13-15)

ftl çdkj leLr 23 çdkj ds vklu djus 
ds nkSjku çfrHkkfx;ksa  ds jä 'kdZjk jäpki vkSj 
flj nnZ ds Lrj esa deh vkÃ mls ns[krs gq, 
;ksx ds egRo dks udkjk ugÈ tk ldrkA ;g 
uke QkeksZdksy‚th mipkj blfy, Hkh egRoiw.kZ gS 
D;ksafd blesa fdlh jlk;u deZ dk mi;ksx ugÈ 
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gksrk gS tks fd 'kjhj esa ikpu Øe ls xqtjs 
ikpu dk;Z 'kjhj ds fofHkUu vaxksa esa tSls ;—r] 
NksVh ;k cM+h vkar bR;kfn esa gksrh gS nokb;ksa 
ds ç;ksx ls ;g vax dgÈ uk dgÈ çHkkfor gksrs 
jgrs  gSa tks fd yacs le; ds fy, drÃ lgh 
ugÈ gS ;ksx fpfdRlk ds çFke o"kZ ds nkSjku ;g 
ik;k x;k fd fofHkUu mez njkt ds lgHkkxh 
mez esa vpkud fodkjksa dk Lrj Fke x;k tc 
lw;Z ueLdkj] pyuk] [kM+s gksdj djus okys 
vklu] cSBdj djus okys vklu lksdj ;k ysV 
dj djus okys vklu ,oa çk.kk;ke ds yxkrkj 
vH;kl ls 6 eghus ds ckn fofHkUu fodkjksa ds 
Lrj esa dkjxj deh dk voyksdu fd;k x;k 
¼15&20½ A

fu"d"kZ

;ksx fpfdRlk nh?kZdkfyd fodkjksa ds 
çcaèku ds fy, ,d 'kfä'kkyh ekè;e  gSA 
dksf'kdk thou dh lcls NksVh bdkÃ gS tks 
Üolu ;k mikip; ls xqtjrh gSA mUgsa ÅtkZ 
mRiknu ds fy, v‚Dlhtu dh Hkh vko';drk 
gksrh gSA ;ksx fpfdRlk 'kjhj ds çR;sd dksus 
esa jä dk vPNk çokg vkSj v‚Dlhtu çnku 
djrh gSA eèkqesg] mPp jäpki vkSj ekbxzsu ,d 
nh?kZdkfyd fodkj gS ftls fofHkUu ;ksx vkSj 
çk.kk;ke ds vH;kl ls çcafèkr vkSj de fd;k 
x;k gSA ;ksx fpfdRlk xSj&vkS"kèkh; fpfdRlk gS 
tks tSo jklk;fud çfØ;kvksa dk leFkZu djrh 
gSA orZeku esa ;g cgqr Li"V gS fd bu vkluksa 
dk vH;kl djus ls fodkj Bhd gks ldrk gS 
;k bls çHkkoh <ax ls çcafèkr djus esa enn fey 
ldrh gSA

vkHkkj Kkiu

 ys[kd lkaf[;dh; fo'ys"k.k ds fy, xzkQ 
iSM fçTe l‚¶Vos;j çnku djus ds fy, xhrke 
Ldwy v‚Q QkesZlh] xhre MhEM ;wfuoÆlVh] 
gSnjkckn dSail dks èkU;okn Kkfir djrs gSaA
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lkjka'k %   

isjksoLdkbV æO; esa vf}rh; fo|qrh; ,oa çdk'kh; xq.k tSls mPp ijkoS|qr fu;rkad] de 
,sDlkbV‚u&caèku ÅtkZ] mPp vo'kks"k.k xq.kkad vkSj vfèkd folj.k nwjh r; djus esa l{ke vkos'k okgd 
fo|eku  gS A bu lHkh xq.kksa ds dkj.k gh isjksoLdkbV lkSj lsy esa mPp  'kfä :ikarj.k n{krk ¼PCE½ 
çkIr dh x;h  gSA ;|fi lsy çn'kZu esa isjksoLdkbV vo'kks"kd ijr dk cgqr egRoiw.kZ ;ksxnku gS] fdUrq  
bysDVª‚u ifjogu ijr  ¼ETL½ vkSj fjfädk ifjogu ijr  ¼HTL½ dh Hkwfedk Hkh egRoiw.kZ gSA mPp 
çn'kZu ;qä isjksoLdkbV lkSj lsy esa vkos'k okgdksa ds i`Fkôj.k vkSj laxzg.k ds fy, ETL vkSj HTL dk 
ç;ksx gksrk gSaA lkSj lsy ds dk;Z fu"iknu gsrq  fuEufyf[kr pj.kksa dh vko';drk gksrh gS & ¼v½ QksV‚u 
dk vo'kks"k.k] ¼c½ bysDVª‚u& fjfädk ¼,sDlkbV‚u½ ;qXe dk fuekZ.k] ¼l½ mRiUu okgdksa dk folj.k] ¼n½ 
okgdksa dk i`Fkôj.k vkSj ¼b½ lacafèkr bysDVªksM esa okgdksa dk laxzg.k A ETL vkSj HTL ds xq.k tSls mPp 
okgd xfr'khyrk] vo'kks"kd ijr ds varji`"B ij de nks"k dh mifLFkfr] okgd vkokxeu ds fy, mi;qä 
ÅtkZ Lrj gksus ls ;qfä ds çn'kZu esa c<+ksrjh gksrh gSA bu xq.kksa ds vfrfjä] ETL vkSj HTL p;u dk 
ekud vkèkkj ç—fr esa çpqj miyCèkrk] vklku la'ys"k.k çfØ;k] de fuekZ.k ykxr] jklk;fud fLFkjrk 
vkSj fo"kkäghu gksuk gSA daI;wVj vuqdkjh rduhd }kjk fofHkUu HkkSfrd iSjkehVj tSls eksVkÃ] Mksiu lkaærk 
vkfn ds b"Vre eku fuèkkZfjr djds mPp PCE dks lqfuf'pr fd;k tkrk gSA ysM&jfgr isjksoLdkbV 
MASnl3 ¼M– CH3] A– NH3½ dk mi;ksx ;qfä esa ,d çdk'kh; laosnu'khy æO; ds :i esa fd;k x;k gS 
A CH3NH3Snl3 isjksoLdkbV ds fy, ÅtkZ cSaM varjky 1-3 eV  gSA MASnl3 isjksoLdkbV ds lkFk HTL 
æO; ¼P3HT] Spiro-OMeTAD] NiO] Cu2O] CuSCN vkSj Cul½ vkSj ETL æO; ¼IGZO] PCBM] 
ITO] ZnO] TiO2] SnO2½ dk mi;ksx çpfyr gSA bl vuqdkjh fo'ys"k.k  esa ,d vk;keh lehdj.kksa  
¼ifjogu] Ioklksa vkSj lkarR; lehdj.kksa ½ dks fLFkj fLFkfr;ksa ds lkis{k  la[;kRed :i ls gy djds 
vèkZpkyd æO;  ds HkkSfrd xq.kèkeZ dks fu;af=r djrs gSA mPp çn'kZu isjksoLdkbV lkSj lsy ds fy, ETL 
ds fuEure vukè;kflr vkf.od d{kd ¼Lowest unoccupied molecular orbital( LUMO½ vFkok pkyu 
cSaM ¼Conduction band½ Lrj dks isjksoLdkbV vo'kks"kd æO; ds LUMO Lrj ds lkFk lajsf[kr ;k de 
gksuk pkfg,A Bhd blh rjg] b"Vre ifj.kke çkIr djus ds fy,  HTL ds mPpre vkè;kflr vkf.od  
d{kd ¼Highest occupied molecular orbit( HOMO½ ;k la;ksth cSaM ¼Valence band½ Lrj dks 
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isjksoLdkbV vo'kks"kd æO; ds HOMO Lrj ds 
lkFk lajsf[kr ;k de gksuk pkfg,A mPp çn'kZu 
;qä i;kZoj.k&vuqdwy CH3NH3Snl3 isjksoLdkbV 
lkSj lsy dk ;qfä vfHkdYi vkSj fun'kZu fd;k 
x;k gSA ;g la[;kRed vuqdkjh ifj.kke ;qfä;ksa 
esa æO;ksa ds O;ogkj&iwokZuqeku esa vR;ar lgk;d 
fl) gksaxs tks çk;ksfxd fodkl ds lkis{k vifjiDo 
fLFkfr esa  gSaA  bUgh vuqdkjh ifj.kkeksa dk vuqlj.k 
dj isjksoLdkbV CH3NH3Snl3&xClx lkSj lsy 
dk çk;ksfxd lafojpu dks crk;k x;k gS] ftlesa 
lkSj lsy dh n{krk  yxHkx 1-47% ntZ dh x;h 
gSaA

Abstract :

Perovskite material possesses unique 
electrical and optical properties like high 
dielectric constant, low exciton-binding 
energy, high absorption coefficient and longer 
diffusion length. Due to all of these properties 
perovskite solar cells have been shown high 
power conversion efficiency (PCE). Although 
a very good contribution of perovskite 
absorber layer in cell performance, the role 
of electron transport layer (ETL) and hole 
transport layer (HTL) cannot be ignored. For 
solar cell operation following steps is required 
i.e. (a) Absorption of photons, (b) Generation 
of electron-hole pair (exciton), (c) Diffusion 
of generated carriers, (d) Separation of 
carriers and (e) Collection of charge carriers 
in respective electrodes. ETL and HTL play a 
vital role for the separation and collection of 
charge carriers in highly efficient perovskite 
solar cells.  The properties of ETL and HTL 
such as high carrier mobility, low value of 
defect at the interface of absorber layer, 
suitable energy levels for carrier injection 
improves the device performance. Besides 
these properties, ETL and HTL selection is 
based on abundant availability, easy synthesis 
process, low fabrication cost, chemical 

stability and non-toxic nature. A high value of 
PCE can be assured by optimization of various 
physical parameters by computer simulation 
technique. Perovskite Lead-free MASnl3 (M- 
CH3, A- NH3) is used as a photoactive material 
in the device. A band gap of 1.3 eV is used for 
the CH3NH3Snl3 perovskite. HTL materials 
(P3HT, Spiro-OMeTAD, NiO, Cu2O, CuSCN 
and Cul) and ETL materials (IGZO, PCBM, 
ITO, ZnO, TiO2, SnO2) is used to investigate 
the photovoltaic characteristics with MASnl3 
Perovskite. This computational simulation 
analysis is performed by solving one 
dimensional equations (transport, poisson, 
and continuity equations) numerically that 
govern the semiconductor material under 
steady state conditions. In this article, it is 
revealed that the least unoccupied molecular 
orbit (LUMO) or conduction band edge of ETL 
should be lower or aligned with LUMO level 
of the absorber material for high performance 
perovskite solar cells. Similarly, the highest 
occupied molecular orbit (HOMO) or valence 
band edge of HTL should be lower or aligned 
with HOMO level of the absorber material 
to get optimum result. Device design and 
modeling has been done for high performance 
eco-friendly CH3NH3Snl3 perovskite solar 
cells. These numerical simulation results 
will be very helpful to predict the behavior 
of material in the devices which are under 
experimental development. Following these 
simulation results, experimental fabrication 
of a perovskite CH3NH3Snl3-xClx solar cell 
has been reported, with efficiency of about 
1.47% of the solar cell.  

eq[; 'kCn % isjksoLdkbV lkSj lsy] bysDVª‚u 
ifjogu ijr] fjfädk ifjogu ijr] fun'kZu] 
vuqdkjh rduhd] lafojpuA

Keywords :   Perovskite solar cells, electron 
transport layer, hole transport layer, efficien-
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cy, modeling, simulation technique, fabrica-
tion

ifjp; %

Hkfo"; esa fofHkUu ?kjsyw ,oa vkS|ksfxd ÅtkZ 
vko';drkvksa dh vkiwÆr ds fy, v{k; ÅtkZ dh 
ekax yxkrkj c<+ jgh gSA bu LoPN ÅtkZ lzksrksa 
ls ÅtkZ çkIr djus dh çfØ;k esa ç—fr dks dksÃ 
gkfu ugÈ gksrh gSA blds foijhr ijEijkxr ÅtkZ 
lkèkuksa ls ÅtkZ rks çkIr gksrh gS] ij blds lkFk 
gh dÃ fo"kkä] çnwf"kr xSlksa ds mRiUu gksus ls 
ç—fr Hkh çHkkfor gksrh gSA foÜoLrj ij tula[;k 
ds c<+rs ncko o vkèkqfud vkS|ksfxdhdj.k fodkl 
ds ifjis{; esa ÅtkZ vko';drkvksa dks iwjk djus 
ds fy, çdk'k&oksYVh; ;qfä;k¡ laHkkfor mR—"V 
fodYi gSA bu ;qfä;ksa ls lkSj ÅtkZ dks fo|qr 
ÅtkZ esa ifjoÆrr djrs gSA orZeku esa isjksoLdkbV 
vo'kks"kd ijr vkèkkfjr çdk'k&oksYVh; ;qfä esa 
25% ls vfèkd dh n{krk iwoZ 'kksèk i=ksa esa çekf.kr  
dh x;h gS ¼1½A lkSj lsy ds fy, mi;qä 
isjksoLdkbV æO; mPp çdk'kh; vo'kks"k.k {kerk] 
vkos'k okgd dh vfèkd folj.k nwjh o xfr'khyrk] 
de ,DlkbV‚u caèku ÅtkZ ,oa ifjorZuh; cSaM 
varjky ¼tunable band gap½ vkfn xq.kksa ls laiUu 
gS ¼2&6½A dkcZfud&vdkcZfud gSykbM isjksoLdkbV 
esa ABX3 lajpuk esa ik;h tkrh gS tks mineral 
CaTiO3 ls tfur gS ¼7½A  bl isjksoLdkbV ;kSfxd 
esa dkcZfud feFkkbyveksfu;e èkuk;u A ¼tSls& 
CH3NH3+] vkfn½] èkkrq èkuk;u B ¼tSls& Pb++] 
Sn++] Cu++] Fe++] vkfn½ vkSj gSykbM _.kk;u 
X ¼tSls& I&] Cl&] Br&½ }kjk çnÆ'kr fd;k x;k 
gSA Bksl lqxzkghdj ¼Solid sensitizers½ ds :i esa 
CH3NH3PbI3 ,oa CH3NH3PbBr3 isjksoLdkbV 
dks MkÃ&lqxzkgh lkSj lsy ¼Dye&sensitized  
Solar Cell½ esa ç;ksx fd;k x;k gSA o"kZ 2009 
esa] dksftek vkSj muds lg;ksfx;ksa }kjk igyh ckj 
isjksoLdkbV vkèkkfjr lkSj lsy cuk;k x;k  Fkk ¼8½A 

muds }kjk æo bysDVªksykbV vkèkkfjr isjksoLdkbV 
;qfä dh n{krk yxHkx 4 çfr'kr crk;h x;h 
FkhA dkcZfud&vdkcZfud isjksoLdkbV ;kSfxd esa 
yxHkx 12 o"kZ ds 'kksèk mijkar n{krk esa fjd‚MZ o`f) 
ntZ gq;h gSA ;gh dkj.k gS fd isjksoLdkbV lsy 
dh vfxze ih<+h esa çpfyr mi;ksx gksus dh çcy 
laHkkouk,a gSA ç—fr esa çpqj ek=k esa miyCèkrk] 
de lafojpu ykxr vkSj LoPN ÅtkZ ds dkj.k 
isjksoLdkbV lkSj çkS|ksfxdh çpfyr flfyd‚u 
çkS|ksfxdh dks QksVksoksYVh; oSfÜod cktkj esa pqukSrh 
nsus dh {kerk j[krk gSA ysM gSykbM vkèkkfjr 
isjksoLdkbV ;kSfxd esa vPNh çdk'k&oksYVh; n{krk 
dk çfrosnu fd;k x;k gSA fdUrq ysM] i;kZoj.k 
vkSj ekuo nksuksa-ds fy, gkfudkjd gSA foÜo esa 
;wjksfi;u la?k ,oa vU; dÃ ns'kksa esa ysM vkèkkfjr 
bysDVª‚fud ;qfä;ksa ds ç;ksx ij dM+k çfrcUèk Hkh 
gSA vr,o bl leL;k ds fuokj.k gsrq dÃ vU; 
oSdfYid mR—"V çdk'k bysDVª‚uh xq.kksa ls laiUu 
ysMjfgr isjksoLdkbV ;kSfxdksa dk lksyj lsy esa 
ç;ksx fd;k x;k gS] tSls – CH3NH3Snl3 ¼cSaM 
varjky 1-3 eV½A CH3NH3Snl3 isjksoLdkbV lkSj 
lsy esa vPNs çfr'kr esa n{krk dk çfrosnu gqvk 
gSA bysDVª‚u ,oa fjfädk ifjogu ijr ¼ETL 
and HTL½ isjksoLdkbV lkSj lsy ds dk;Z esa 
egRoiw.kZ Hkwfedk fuHkkrs gSA HTL ds fy, P3HT] 
Spiro&OMeTAD] NiO] Cu2O] CuSCN vkSj 
Cul vkfn æO; vkSj ETL ds fy, IGZO] PCBM] 
ITO] ZnO] TiO2] SnO2 vkfn æO; dk mi;ksx 
isjksoLdkbV ds lkFk djrs gSA bl i= esa] SCAPS 
¼Solar cell capacitance simulator½ vuqdkjh 
rduhd }kjk ZnO%Al@TiO2@CH3NH3Snl3@
Cul@Au lajpuk vkèkkfjr lkSj lsy dk vè;;u 
fd;k x;k gSA isjksoLdkbV CH3NH3Snl3&xClx 
lkSj lsy dk çk;ksfxd lafojpu fd;k x;k gSA 
bl lkSj lsy dh n{krk  yxHkx 1-47% ntZ dh 
x;h gSaA
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fp= 1 vU; 
ETL o HTL rRoksa 
dh cSaM lajpuk 
¼HOMO vkSj 
LUMO level 
lfgr½

;qfä lajpuk ,oa 
vuqdkjh rduhd  
Device Structure 
and Simulation 
Tool

;qfä vuqdkjh 
çfØ;k }kjk lkSj lsy 
ds HkkSfrd çkpyksa 
dks vfHkdyukRed  
b"Vrehdj.k dj
mPp n{krk 
;qä MASnl3 

isjksoLdkbV dks lqfuf'pr fd;k x;k gSA fp= 2 esa isjksoLdkbV ¼CH3NH3Snl3½ lkSj lsy dh ;qfä 
lajpuk dks çnÆ'kr fd;k x;k gSA bl lajpuk esa gh vuqdkjh rduhd }kjk çdk'k&oksYVh;  J-V 
vfHky{k.ku xzkQ o DokaVe n{krk dk vè;;u fd;k x;k gSA bl fo'ys"k.k esa ,d vk;keh lehdj.kksa  
¼ifjogu] Ioklksa vkSj lkarR; lehdj.kksa½ dks fLFkj fLFkfr;ksa ds lkis{k la[;kRed :i ls gy djds 
vèkZpkyd æO; ds HkkSfrd xq.kèkeZ dks fu;af=r djrs gSA ¼9½¼10½

fp= 2 ¼v½ ;qfä lajpuk ¼c½ CH3NH3Snl3 isjksoLdkbV ;qfä

पेरोवस्काइट सौर सेल के कायर् म� महत्वपूणर् भू�मका �नभात े है | HTL के �लए P3HT, Spiro-
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�चत्र 1 अन्य ETL व HTL तत्व� क� ब�ड संरचना (HOMO और LUMO level स�हत) 
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तकनीक द्वारा प्रकाश-वोल्ट�य  J-V अ�भल�णन ग्राफ व क्वांटम द�ता का अध्ययन �कया गया है 

¦ इस �वश्लेषण म� एक आयामी समीकरण� (प�रवहन, प्वास� और सांतत्य समीकरण� ) को िस्थर 

िस्थ�तय� के सापे�  संख्यात्मक रूप से हल करके अधर्चालक द्रव्य  के भौ�तक गुणधमर् को �नयं�त्रत 

करते है। [9][10]। 

Light 
 

ZnO:Al 
TiO2 

CH3NH3SnI3 
CuI 
Au 

 
�चत्र 2 (अ) युिक्त संरचना (ब) CH3NH3SnI3 पेरोवस्काइट युिक्त 

सारणी 1 अनुकार� पैरामीटर  

MMaatteerriiaalls 
 

Parameter  

CuI CH3NH3SnI33 TiO2 ZnO:Al 

Thickness(µm) 0.200 0.800 0.100 0.200 

Band gap (eV) 3.100 1.300 3.260 3.300 
Electron affinity(eV) 2.100 4.170 4.200 4.600 

Dielectric Permittivity 6.5 6.5 10.0 9.0 
CB effective density of 

States(1/cm3) 

2.200e+19 1.000e+18 2.200e+18 2.200e+18 

VB effective density of 
States(1/cm3) 

1.800e+19 1.000e+19 1.800e+19 1.800e+19 

Electron thermal 
Velocity(cm/s) 

1.00e+7 1.00e+6 1.00e+7 1.00e+7 

Hole thermal velocity 
(cm/s) 

1.00e+7 1.00e+6 1.00e+7 1.00e+7 

Electron mobility(cm2/Vs) 1.00e+2 1.60e+0 1.00e+7 1.00e+7 

Hole mobility(cm2/Vs) 4.390e+1 1.600e+0 2.500e+1 2.500e+1 

Shallow uniform donor 0 0 1.00e+19 1.00e+18 
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lkj.kh 1 vuqdkjh iSjkehVj 

ifj.kke fo'ys"k.k Result Analysis 
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isjksoLdkbV ijr esa çdk'k vo'kksf"kr gksdj ,sDlkbV‚u ¼bysDVª‚u&fjfädk ;qXe½ dk fuekZ.k djrh gSA n 
vkSj p ys;j ds varji`"B fo|qr&{ks= ds dkj.k gh bysDVª‚u o èkukRed vkos'k Øe'k% bysDVª‚u ,oa fjfädk 
ifjogu ijr ls gksdj vyx&vyx bysDVª‚M esa ,df=r gksrs gSA buiqV çkpy lkj.kh 1 esa mYysf[kr 
gS ¼11½ ¼12½ ¼13½¼14½A ;g vuqdkjh ifj.kke Øe'k% lkekU; rkieku 300 K esa lkSj LisDVªe AM 1-5G ds 
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0-88 V] 33-0 mA@cm2] 0-81 vkSj 23-49% gSaA J-V vfHky{k.ku ¼J-V Characterization½ ifj.kke dks 
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density ND(1/cm3) 

Shallow uniform acceptor 
Density NA(1/cm3) 

1.00e+18 3.200e+15 0 0 

 

प�रणाम �वश्लेषण 

Result Analysis  

इस अध्ययन म� �डवाइस संरचना पारम्प�रक n-i-p प्रकार क� है। जैसा �चत्र-2  म� दशार्या गया है �क 

पेरोवस्काइट परत म� प्रकाश अवशो�षत होकर ऐक्साइटॉन (इलेक्ट्रॉन-�रिक्तका युग्म) का �नमार्ण 

करती है | n और p लेयर के अतंरपषृ्ठ �वद्युत-�ेत्र के कारण ह� इलेक्ट्रॉन व धनात्मक आवेश क्रमशः 

इलेक्ट्रॉन एवं �रिक्तका प�रवहन परत से होकर अलग-अलग इलेक्ट्रॉड म� एक�त्रत होते है | इनपुट 

प्राचल सारणी 1 म� उल्ले�खत है [11] [12] [13][14] ¦ यह अनुकार� प�रणाम क्रमशः सामान्य 

तापमान 300 K म� सौर स्पेक्ट्रम AM 1.5G के 100 mW/cm2 क� प्रकाश तीव्रता म� �लया गया है |  

ZnO:Al/ TiO2/CH3NH3SnI3/CuI/Au का खलुा प�रपथ �वभव (Voc), लघु प�रपथ धारा 

घनत्व(Jsc), भरण कारक (Fill factor) और द�ता क्रमशः 0.88 V, 33.0 mA/cm2, 0.81 और 

23.49% ह�। J-V अ�भल�णन (J-V Characterization) प�रणाम को �चत्र 3 म� देख सकत ेहै | यिुक्त 

क� �भन्न-�भन्न तरंग दैघ्र्य के सापे� क्वांटम द�ता प्र�तशतता को �चत्र 4 म� प्रद�शर्त �कया गया ह� | 

�चत्र 5 म� पेरोवस्काइट अवशोषक परत के अलग-अलग मोटाई पर Jsc, Voc, FF एवं η पर पड़ने 

वाले प्रभाव को देखा गया है | 

 

 

 

 

 

 

�चत्र 3 पेरोवस्काइट सौर युिक्त का J-V अ�भल�णन ग्राफ  
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çnÆ'kr fd;k x;k gSaA fp= 5 esa isjksoLdkbV vo'kks"kd ijr ds vyx&vyx eksVkÃ ij Jsc] Voc] FF 
,oa η ij iM+us okys çHkko dks ns[kk x;k gSA

fp= 5 isjksoLdkbV vo'kks"kd ijr ds fHkUu&fHkUu eksVkÃ ij Jsc] Voc] FF ,oa η ds eku 
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isjksoLdkbV CH3NH3Snl3&xClx lkSj lsy dk çk;ksfxd lafojpu ,oa pkfjf=d fo'ys"k.k 

¼a½           ¼b½

fp= 7 isjksoLdkbV CH3NH3Snl3&xClx iryh ijr dk XRD LisDVªe

fp= 7 esa] isjksoLdkbV CH3NH3Snl3&xClx iryh ijr ds fØLVy lajpuk dks XRD }kjk 
vfHkfyf[kr  fd;k x;k gSA ;g çkIr fd;s x;s ifj.kke iwoZ çdkf'kr 'kksèk i=ksa ds ifj.kkeksa ls esy [kkrs gSa] 
tks prq"dks.kh; lajpuk ¼tetragonal structure½ vkèkkfjr  ,dy fØLVy dh iqf"V djrs gSaA isjksoLdkbV 
CH3NH3Snl3&xClx iryh ijr ds FESEM vfHky{k.ku ¼FESEM characterization½ dks fp= 8 
çnÆ'kr fd;k x;k gS] ftles iryh ijr dk lrg ij lafojpu çekf.kr djrk gSaA bl iryh ijr dks 
pØ.k ysiu fofèk ¼Spin Coating Method½ ls cuk;k x;k gSaA
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�चत्र 7 पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत का XRD स्पेक्ट्रम 

�चत्र 7 म�, पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत के �क्रस्टल संरचना को XRD द्वारा 

अ�भ�ल�खत  �कया गया है | यह प्राप्त �कये गये प�रणाम पूवर् प्रका�शत शोध पत्र� के प�रणाम� से 

मेल खात ेह�, जो चतुष्कोणीय संरचना (tetragonal structure) आधा�रत  एकल �क्रस्टल क� पुिष्ट 

करते ह� | पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत के FESEM अ�भल�णन (FESEM 

characterization) को �चत्र 8 प्रद�शर्त �कया गया है, िजसमे पतल� परत का सतह पर सं�वरचन 

प्रमा�णत करता ह� | इस पतल� परत को चक्रण लेपन �व�ध (Spin Coating Method) से बनाया गया 

ह� | 

 

 

 

 

�चत्र 6 (a)  पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत (Thin Film) का अवशोषण स्पेक्ट्रम, (b)  Tauc plot 

से अनुमा�नत ब�डगैप लगभग 1.6 eV  

 

b a 
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fp= 8 isjksoLdkbV 
C H 3 N H 3 S n l 3& x C l x 
iryh ijr dk FESEM 
characterization

lkSj lsy ds çdk'kh; 
ÅtkZ dks fo|qr ÅtkZ esa 
ifjoÆrr djus dh {kerk 
dks J-V xzkQ esa ntZ fd;k 

x;k gSA blesa yxHkx 1-47% dh n{krk ikÃ x;h gSaA bl lkSj lsy dk fuekZ.k ç;ksx'kkyk esa lkekU; 
okrkoj.k esa fd;k x;k gSaA Hkj.k dkjd ¼Fill Factor½ de gksus ds dkj.k n{krk lhfer gks x;h gSA lkSj 
lsy dh de n{krk dk eq[; dkj.k isjksoLdkbV rRo dh ueh laosnu'khyrk gSaA lkekU; okrkoj.k esa bUgh 
dkjdksa ls ;qfä ds dk;Z n{krk esa yxkrkj {kj.k gksrk gSA 

 

fp= 9 isjksoLdkbV CH3NH3Snl3&xClx 
lkSj lsy dk J-V xzkQ

fu"d"kZ 

lØh; ijr CH3NH3Snl3 isjksoLdkbV 
dk mi;ksx lkSj lsy esa ,d mÙke vo'kks"kd ds 
:i esa fpfUgr fd;k x;k gSA SCAPS vuqdkjh 
rduhd dh lgk;rk ls ZnO%Al@ TiO2@
CH3NH3Snl3@Cul@Au lajpuk vkèkkfjr 
leryh; fo"kelafèk ¼Planar Heterojunction½ 
lkSj lsy dk vUos"k.k fd;k x;k gSA bl 
vuqdj.k fofèk ls lfØ; isjksoLdkbV vo'kks"kd 

ijr dh eksVkÃ] xzkgh o nkrk ?kuRo ¼Acceptor and donor density½ dk eku] bysDVª‚M ds dk;Z Qyu 
dk b"Vrehdj.k fd;k x;k gSaA eq[;r% bUgÈ dkjdksa }kjk  lkSj lsy dh n{krk dk fuèkkZj.k gksrk gSaA 
çkIr vuqdkjh  ifj.kkeksa }kjk çk;ksfxd Lrj ij i;kZoj.k vuqdwy] lkèkkj.k lafojpu vkèkkfjr lLrs] mPp 
n{krk ;qä CH3NH3Snl3 isjksoLdkbV lkSj lsyksa ds fuekZ.k esa lgk;rk çkIr dh tk ldrh gSaA çkIr 
vuqdkjh ifj.kkeksa dk vuqlj.k dj isjksoLdkbV CH3NH3Snl3&xClx lkSj lsy ds çk;ksfxd lafojpu 
dh iqf"V Hkh dh x;h gSaA 
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vuqdkjh l‚¶Vos;j SCAPS-1DmiyCèk djkus ds fy, Dr- Marc Burgelman o mudh Vhe 
¼Department of Electronics and Information Systems, University of Gent, Belgium½ dks 
èkU;okn Kkfir djrk gw¡A FESEM o XRD Characterization dh lqfoèkk çnku djus ds fy, 
Central Instrumentation Facility, Indian Institute of Technology Bhilai dk vkHkkj çdV djrk 

 

 

 

 

 

 

 

 

 

 

 

�चत्र 7 पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत का XRD स्पेक्ट्रम 

�चत्र 7 म�, पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत के �क्रस्टल संरचना को XRD द्वारा 

अ�भ�ल�खत  �कया गया है | यह प्राप्त �कये गये प�रणाम पूवर् प्रका�शत शोध पत्र� के प�रणाम� से 

मेल खाते ह�, जो चतुष्कोणीय संरचना (tetragonal structure) आधा�रत  एकल �क्रस्टल क� पुिष्ट 

करत े ह� | पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत के FESEM अ�भल�णन (FESEM 

characterization) को �चत्र 8 प्रद�शर्त �कया गया है, िजसम ेपतल� परत का सतह पर सं�वरचन 

प्रमा�णत करता ह� | इस पतल� परत को चक्रण लेपन �व�ध (Spin Coating Method) से बनाया गया 

ह� | 

 

 

 

 

�चत्र 6 (a)  पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत (Thin Film) का अवशोषण स्पेक्ट्रम, (b)  Tauc plot 

से अनुमा�नत ब�डगैप लगभग 1.6 eV  

 

b a 

 

 

�चत्र 8  पेरोवस्काइट CH3NH3SnI3-xClx पतल� परत का FESEM characterization 

सौर सेल के प्रकाशीय ऊजार् को �वद्युत ऊजार् म� प�रव�तर्त करने क� �मता को J-V ग्राफ म� दजर् �कया 

गया है |   इसम� लगभग 1.47% क� द�ता पाई गयी ह� | इस सौर सेल का �नमार्ण प्रयोगशाला म� 

सामान्य वातावरण म� �कया गया ह� | भरण कारक (Fill Factor) कम होने के कारण द�ता सी�मत हो 

गयी है | सौर सेल क� कम द�ता का मुख्य कारण पेरोवस्काइट तत्व क� नमी संवेदनशीलता ह� | 

सामान्य वातावरण म� इन्ह� कारक� से युिक्त के कायर् द�ता म� लगातार �रण होता है |  

 

�चत्र 9 पेरोवस्काइट CH3NH3SnI3-xClx सौर सेल का J-V ग्राफ 

�नष्कषर्  

सक्र�य परत CH3NH3SnI3 पेरोवस्काइट का उपयोग सौर सेल म� एक उ�म अवशोषक के रूप म� 

�चिन्हत �कया गया है | SCAPS अनुकार� तकनीक क� सहायता से ZnO:Al/ 

TiO2/CH3NH3SnI3/CuI/Au संरचना आधा�रत समतल�य �वषमसं�ध (Planar Heterojunction) 

सौर सेल का अन्वेषण �कया गया है | इस अनुकरण �व�ध से स�क्रय पेरोवस्काइट अवशोषक परत क� 

मोटाई, ग्राह� व दाता घनत्व (Acceptor and donor density) का मान, इलेक्ट्रॉड के कायर् फलन का 

इष्टतमीकरण �कया गया ह� | मुख्यतः इन्ह�ं कारक� द्वारा  सौर सेल क� द�ता का �नधार्रण होता ह� | 

प्राप्त अनुकार�  प�रणाम� द्वारा  प्रायो�गक स्तर पर पयार्वरण अनुकूल, साधारण सं�वरचन आधा�रत 



ueu 'kqDyk ,oa lat; frokjh] ÞmPp n{krk ;qä MASnl3-xClx isjksoLdkbV lkSj lsy dk vfHkdYi]--------Þ
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gw¡ rFkk QksV‚fudh 'kksèk ç;ksx'kkyk] bysDVª‚fudh 
,oa QksV‚fudh vè;;u'kkyk] ia- jfo'kadj 'kqDy 
foÜofo|ky; jk;iqj] NÙkhlx<+] Hkkjr }kjk çnku 
dh x;h 'kksèk lqfoèkkvksa ds fy, lân; vkHkkjh gw¡A

Çgnh Hkk"kk esa ç;qä vaxzsth rduhdh 'kCnksa dh 
rkfydk

vaxzsth 'kCn Çgnh 'kCn
absorption vo'kks"k.k
coating foysiu] ijr p<+kuk
design vfHkdYi
device ;qfä
efficiency n{krk
fabrication fuekZ.k
interface varjki`"B
layer ijr
modeling fun'kZu
optoelectronic çdk'k bysDVª‚uh
photovoltaic çdk'k&oksYVh;
solar cell lkSj lsy
spectrum o.kZØe
synthesize la'ys"k.k
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MkW- gkseh tgkaxhj HkkHkk 
¼30 vDVwcj 1909 &  24 tuojh 1966½

M‚- gkseh tgk¡xhj HkkHkk dks vDlj Hkkjr ds ijek.kq dk;ZØe 
dk tud rFkk f'kYidkj dgk tkrk gSA bUgksaus nks cM+s vuqla/kku 
&laLFkkuksa dh LFkkiuk dhA o"kZ 1945 esa mUgksaus lj nksjkcth 
VkVk VªLV ds foÙkh; lg;ksx ls 'VkVk ewyHkwr vuqla/kku laLFkku' 
¼TIFR½ dh LFkkiuk dhA vktknh ds ckn lu~ 1954 esa ,V‚fed 
,uthZ bLVSfCy'kesaV Vª‚Ecs] dh LFkkiuk dhA ckn esa HkkHkk ds uke 
ij mldk ukedj.k gqvk HkkHkk ijek.kq vuqla/kku dsaæA ,d mR—"V  

oSKkfud gksus ds lkFk&lkFk os ,d es/kkoh bathfu;j Hkh FksA HkkHkk dk tUe 30 vDVwcj 1909 dks 
eqacbZ esa gqvk FkkA u`R;] laxhr] fp=dkjh rFkk okLrqdyk ls mUgsa csgn yxko FkkA bu lc xq.kksa ds 
lkFk os ,d iw.kZrkoknh Hkh FksA mUgsa isM+&ikS/kksa ls cgqr I;kj FkkA ,d ckj M‚- HkkHkk eqacbZ ds isMj 
jksM ls xqtj jgs FksA mUgksaus ns[kk fd dqN etnwj ,d gjs&Hkjs isM+ dh Mkfy;ksa dks dkV jgs FksA 
M‚- HkkHkk us etnwjksa ls iwNk& 'rqe bls dkV D;ksa jgs gks\ rqEgsa irk gS fd isM+ gekjh fdruh lsok 
djrs gSaA' bl ij ,d etnwj cksyk] 'lkgc] gesa rks dgk x;k gS fd lM+d pkSM+h djus ds fy, 
bl isM+ dks dkVuk t:jh gSA gesa bls dkVus dk gqDe feyk gS] blfy, ge dkV jgs gSaA' ml 
etnwj dh ckr lqudj M‚- HkkHkk cksys fd rqe cl FkksM+h nsj bartkj djksA blds ckn mUgksaus ,d  
vf/kdkjh dks vius n¶rj esa cqykdj iwNk fd D;k fdlh [kM+s o`{k dks ,d LFkku ls nwljs LFkku ij 
ys tkdj yxk;k tk ldrk gSA bl ij vf/kdkjh cksyk: 'lj] dksf'k'k djus ij lQyrk fey ldrh 
gSA ;g lqudj M‚- HkkHkk us ml vf/kdkjh dks rqajr isMj jksM Hkstdj ml o`{k dks Øsu dh enn ls  
lko/kkuhiwoZd lewy fudyokdj nwljh mfpr txg ij yxok fn;kA ;g ?kVuk bl ckr dh lwpd 

gS fd M‚- HkkHkk dks vius ifjos'k ,oa i;kZoj.k dh fdruh fQØ FkhA    
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vkiwÆr J`a[kyk % ,d fnypLi eqík 
Supply Chain: An interesting issue 

fojkt ysys 

Viraj Lele
Industrial Engineer, DHL Supply Chain, USA

Master of Science and Engineering, Pennsylvania State University & University of Houston
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lkjka'k

vkt dh nkSM+rh&Hkkxrh nqfu;k dh ,d cM+h pqukSrh  xzkgd dks larq"V j[kuk gS A vkiwÆr Ük`a[kyk 
¼lIykb pSu½ xfrfofèk esa ;g vkSj Hkh dfBu gS] D;ksafd ;gk¡ xykdkV çfrLièkkZ gSA vkiwÆr Ük`a[kyk dk 
vFkZ oLrqvksa dks dgÈ ls çkIr dj vxys LFkku rd igq¡pkuk gksrk gS A bls laikfnr djus esa ,d leÆir 
Vhe dh vko';drk gksrh gS] ftlesa FkksM+s&ls yksx xzkgdksa ds lkeus vkrs gSa vkSj cgqr lkjs yksx usiF; 
esa vius&vius dke esa yxs gksrs gSaA

Abstract

One of the toughest challenges faced in a fast-paced environment is meeting customer goals 
specially in the supply chain industry when competition is cut throat. It’s all possible due to the 
hard work of frontline associates and the team working behind the scenes in making it happen.

eq[; 'kCn % vkiwÆr Ük`a[kyk] iqu%iwÆr] laHkkj ra= ¼logistics½] LV‚d dhÇix ;wfuV ¼,lds;w½] osx&fo'ys"k.k

Keywords: Supply chain, replenishing, logistics, stock keeping unit (SKU), velocity analysis

ifjp;

bl 'kksèk i= dks fy[kus ds ihNs ys[kd dh yxHkx fiNys nks o"kZ ls vfèkd le; ls vesfjdk ds 
fQykMsfYQ;k çkar ds mÙkj – iwoÊ fgLls esa LFkkfir ,d cgqr cM+h lIykÃ pSu daiuh esa vkS|ksfxd vfHk;ark 
ds :i esa muds lkeus vkÃ ijs'kkfu;ksa dks nwj djus ds fy, ,d vfHkuo lksp gSA¼1]2]3]7½ mijksä daiuh iwoZ 
rFkk eè; ds ns'kksa ,oa fQykMsfYQ;k ds dÃ {ks=ksa esa dÃ rjg dh 'kjkc dh vkiwÆr djrh gSA¼4]5½  ys[kd 
ds }kjk muds lkeus –f"Vxr gqÃ leL;kvksa dks vius lkspus ds –f"Vdks.k ls ,oa dkedkt ds rjhds esa 
cnyko ykdj fdl çdkj nwj fd;k] bl fØ;k dk bl 'kksèk i= esa o.kZu fd;k x;k gS] tks Hkfo"; esa 
vkiwÆr J`a[kyk çcaèku esa dkjxj fl) gks ldrk gSA¼6]10½

Kku varjky

fiNys o"kZ ds 'kq:vkrh eghuksa esa isfUlYosfu;k çkar ds iwoÊ vkSj eè; Hkkx esa y‚ftfLVd lsok,¡ nsus 
dk O;olk; daiuh ds gkFk vk;kA blds varxZr daiuh ls ykblsal çkIr nqdkuksa dks 'kjkc dh vkiwÆr dh 
tkuh FkhA bl u, volj ls daiuh dk dkedkt dkQh c<+ x;kA igys tgk¡ vkSlru 20]000 isfV;k¡ 
¼cases½ ykuh&igq¡pkuh gksrh FkÈ] mudh la[;k c<+dj 55]000 isfV;k¡ gks xÃA
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vc ;g vko';d Fkk fd isfV;ksa dks muds 
fuèkkZfjr LFkku ls fudkydj okgu esa j[kus ds 
LFkku rd igq¡pkus dk dk;Z le; ij iwjk gks] 
ftlls eky tYnh ls tYnh ys tk;k tk ldsA bls 
çcaèku dh Hkk"kk esa fjIysfuÇ'kx ck; gsaMÇyx dslsl 
dgrs gSaA¼8]9]10]11½

blesa dqN vU; leL;k,¡ lkeus vkb± –

• vfèkd isfV;ksa dks fuèkkZfjr LFkku ij j[kuk 
FkkA ;g dk;Z le; ij u gksus ls isfV;ksa ds 
mBko esa nsjh gksus yxhA

• bl dk;Z esa vfèkd Jfedksa dks yxkuk iM+k] 
ftlls vU; dk;ks± ds fy, Jfed de iM+us 
yxsA

• isfV;ksa ds mBko esa nsjh ds dkj.k [kkyh LFkkuksa 
ij isfV;ksa dks j[kus esa Hkh nsjh gksus yxhA

¼Nfo;k¡ xwxy ds lkStU; ls½

dk;Zç.kkyh

vc ç'u ;g Fkk fd vkjlh,p dkmaV esa deh 
dSls ykÃ tk,] ;kuh isfV;ksa dks muds fuèkkZfjr 
LFky ls ynku&LFky rd ykus ds le; dks de 

dSls fd;k tk,] LV‚d dks Hkjus&[kkyh djus ds 
dk;Z dh xfr fdl çdkj c<+kÃ tk,] ftlls eky 
tYnh ls tYnh mB ldsA eSaus blh leL;k ls 
nks&pkj gksus dk fu.kZ; fd;k A

eSaus isfV;ksa dks j[ks tkus ¼,lds;w½ dk 
osx&fo'ys"k.k fd;k vFkkZr~ ;g ns[kk fd dkSu lh 
oLrq vius fuèkkZfjr LFkku ls ynku&LFky rd 
tkus esa fdruk le; ysrh gSA blls eq>s irk pyk 
fd isfV;ksa dh cM+h ek=k ,sls LFkkuksa ij tk jgh 
Fkh] tgk¡ mUgsa gkFk ls bèkj&mèkj djuk iM+rk FkkA 
;kaf=d O;oLFkk dke ugÈ vk jgh FkhA blls gh 
vkjlh,p dh fxurh c<+rh tk jgh FkhA Qyr% tks 
oLrq,¡ lokZfèkd mBko okyh FkÈ] os ,sls LFkkuksa ij 
pyh tkrh FkÈ] tgk¡ ls os ;a=ksa dh lgk;rk ls ckgj 
ugÈ fudkyh tk ldrh FkÈA mUgsa gkFk ls ckgj 
djuk iM+rk Fkk] ftlls T;knk ¼djhc 60]000½ 
isfV;ksa dh ek¡x okys fnuksa esa nksigj 12 cts rd rks 
,lds;w dh iqu%iwÆr ¼fjIysfu'kesaV½ gh pyrh jgrh 
FkhA¼5]8]10½

lkekU;r% isfV;ksa dks euq";ksa }kjk bèkj&mèkj 
djus dk dk;Z mUgÈ mRiknksa ds fy, gksrk gS] 
tks de ek=k esa fcdrs gSaA¼3]4]6½ osx&fo'ys"k.k ls 
ekywe gqvk fd ftu mRiknksa dh ek¡x T;knk gS] os 
,sls LFkkuksa ij tkdj ,df=r gks jgs Fks] tgk¡ ls 
mUgsa ynku&LFky rd ;a=ksa }kjk ugÈ igq¡pk;k tk 
ldrk FkkA Jfedksa dks vius gkFk ls mUgsa igq¡pkuk 
gksrk FkkA blls bu mRiknksa dks j[kus vkSj okil 
fudkyus esa cgqr le; yx jgk FkkA T;knk mBko 
okys fnuksa esa iwjk dkedkt ckfèkr gks jgk Fkk] 
D;ksafd isfV;ksa dks muds LFkku ij j[kus esa nsjh gksus 
ls eky ysus okyksa dks viuk eky mBkus ds fy, 
cgqr çrh{kk djuh iM+rh FkhA

bl eqís ij è;ku nsrs gq, eSaus vè;;u fd;k 
fd dkSulh oLrq dk mBko fdl çdkj gksrk gS vkSj 
fdruk gksrk gSA ç;kstu ;g Fkk fd de ls de 
oLrq,¡ gkFk ls mBkus okyh txgksa ij tk,¡A bl 
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ckjs esa çkjafHkd vè;;u djus ds ckn viuh daiuh 
dh vkbVh Vhe ds lkFk feydj ,d ,slk Vwy 
cuk;k] ftlls ekywe gks lds fd dkSulh oLrqvksa 
dh vkoktkgh vR;fèkd gS] fdudh mlls de gS 
vkSj fdudh lcls de gSA

blds ckn oLrqvksa dh vkoktkgh dh j¶rkj ds 
vuqlkj mUgsa j[kus ds LFkku fu;r fd, x,A ,slk 
djrs le; bl ckr ij è;ku fn;k x;k fd oLrq,¡ 
fdl jkLrs ls fdl vksj tkrh gSaA

lekèkku

dqy feykdj lcls igys oLrqvksa dh vkoktkgh 
dh j¶rkj dk fiNys ,d o"kZ dk vè;;u dj Kkr 
fd;k x;k fd dkSulh oLrqvksa dh vkoktkgh rst] 
eè;e ;k fuEu xfr ls gksrh gSA blds ckn vR;fèkd 
vkoktkgh okyh oLrqvksa ds j+[kus dk LFkk;h LFkku 
r; fd;k x;kA mUgsa vkxs dh vksj j[kk x;kA de 
vkoktkgh okyh oLrqvksa ds LFkku dks ifjorZu'khy 
j[kk x;k vkSj ihNs dh vksj j[kk x;kA tks ifj.kke  
çkIr gqvk] mls uhps fn, x, vkys[k ls le>k tk 
ldrk gS –

 mä nksuksa vkys[kksa ls Li"V gS fd oLrqvksa ds j[kus ds LFkku esa ifjorZu ls vkjlh,p esa dkQh deh 
vkÃA ;g fnlacj 2021 esa 842 Fkk] tks Qjojh 2022 esa de gksdj 439 ij vk x;k vkSj blls vkxs ds 
eghuksa esa bldk vkSlr 215 jgkA

fu"d"kZ

• tc 20]000 isfV;ksa dk mBko Fkk] rc vkjlh,p 842 Fkk] Çdrq oLrqvksa dks j[kus ds fuèkkZfjr LFkku 
esa ifjorZu ykus ls yxHkx 60]000 isfV;ksa ds mBko ds ckotwn vkjlh,p de gksdj 215 jg x;kA

• blls isfV;ksa dh iqu%iwÆr esa yxus okyk le; gj ikjh esa Ng ?kaVs de gks x;kA
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• iqu%iwÆr esa le; de yxus ls eky dk mBko 
Hkh 'kh?kzrk ls gksus yxkA

• ekSfæd çHkko dh ckr djsa rks blls daiuh 
dks yxHkx 10 yk[k M‚yj dh cpr gqÃA 
eky j[kus vkSj mBkus esa cps le; dk lkFkZd 
mi;ksx vU; fo'ks"k ifj;kstukvksa esa fd;k tk 
ldkA

daiuh dh bathfu;Çjx vkSj v‚ijs'ku Vhesa bl 
ij fu;fer :i ls utj j[k jgh gSa] rkfd blesa 
vkSj lqèkkj yk;k tk ldsA bl lqèkkj ls daiuh ds 
dkedkt dk Lo:i gh cny x;k gSA xzkgdksa ls 
çkIr vkns'k  cM+h vklkuh ls iwjs fd, tk jgs gSaA

ys[kd  bl ,d leL;k dks lqy>kdj gh 
#d ugÈ x, gSa] vfirq viuh bdkÃ dh vU; 
ifj;kstukvksa esa Hkh gkFk c¡Vkrs gq, dk;Zç.kkfy;ksa esa 
fujarj lqèkkj ds fy, ç;Rujr gSaA blls daiuh dks 
gtkjksa M‚yj dh cpr gksrh gSA lkFk gh] dke esa 
yxus okyk le; Hkh cprk gS] ftlls daiuh mÙke 
fLFkfr esa cuh jgrh gSA

'kksèk i= esa ç;qä vaxzsth 'kCnksa ds Çgnh i;kZ;
Alphabetically 
sorted terminology 
in English

Çgnh esa o.kZekyk vuqØe 
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Cases isfV;k¡
Logistics laHkkj ra= 
Replenishing iqu% iwÆr] fjIysfuÇ'kx
Replenishing cases 
by hand (RCH)

isfV;ksa dks fuèkkZfjr 
LFkku ij gkFkksa ls j[kuk

Stock keeping units ,lds;w
Supply chain vkiwÆr J`a[kyk 
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Jhfuokl jkekuqtu
¼22 fnlEcj 1887 & 26 vçSy 1920½

Jhfuokl jkekuqtu ,d egku xf.krK FksA os foy{k.k çfrHkk laiUu FksA mudk 
tUe 22 fnlEcj 1887 dks psUubZ eækl ls 400 fdyksehVj nf{k.k&if'pe esa bjksM 
uked ,d NksVs&ls xkao esa gqvk FkkA jkekuqtu xf.kr dh [kkst dks bZ'oj dh 
[kkst ds l–'k ekurs FksA blhfy, xf.kr ds çfr muesa cgqr xgjk yxko FkkA mUgsa 
fo'okl Fkk fd xf.kr ls gh bZ'oj dk lgh Lo:i Li"V gks ldrk gSA os la[;k 
',d' dks vuUr bZ'oj dk :i ekurs FksA os jkr esa la[;kvksa ds xq.k/keksaZ ds ckjs esa 
lksprs] fparu&euu djrs] vkSj lqcg mBdj dkxt ij vDlj lw= fy[k fy;k djrs 
FksA mudh Le`fr vkSj x.kuk 'kfä vn~Hkqr FkhA os π] √2] e vkfn la[;kvksa ds eku 

n'keyo ds gtkjosa LFkku rd fudky ysus esa l{ke Fks tks mudh xf.krh; es/kk ds çek.k gSaA

,d ckj dh ckr gSA yanu çokl ds nkSjku jkekuqtu vLoLFk Fks rFkk vLirky esa HkrhZ FksA muds fe= M‚- 
gkMhZ mUgsa ns[kus VSDlh ls vLirky igq¡psA VSDlh dk uacj 1729 FkkA jkekuqtu ls feyus ij M‚- gkMhZ us lgt 
Hkko ls dg fn;k] fd ;g ,d v'kqHk la[;k gS D;ksafd blds xq.ku[kaM esa 13 la[;k 'kkfey gS] ftls ;wjksi ds  
va/kfo'oklh yksx cgqr v'kqHk ekurs gSaA ysfdu jkekuqtu us >V tokc fn;kA ugha] ;g ,d vn~Hkqr la[;k gSA ;g 
og lcls NksVh la[;k gS] ftls ge nks ?ku la[;kvksa ds tksM+ ls nks rjhdksa esa O;ä dj ldrs gSa;

tSls&  1729 ¾ 123 + 13 rFkk 1729 ¾ 103 + 93

la[;kvksa ds ckjs esa bruh foy{k.k le> Fkh jkekuqtu dhA la[;k&fla)kr ij muds dk;ksaZ dks vkt Hkh nqfu;k 
ljkgrh gSA blhfy, mUgsa çk;% "la[;kvksa dk tknwxj" dgk tkrk gSA Hkkjr ljdkj }kjk mudh ;kn esa o"kZ 2012 
dks jk"Vªh; xf.kr o"kZ ds :i esa euk;k Fkk] D;ksafd og o"kZ Jhfuokl jkekuqtu ds tUe dk 125ok¡ o"kZ FkkA
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,Y;qehfu;e dk 0-5N  gkbMªksDyksfjd vEy esa la{kkj.k vojksèk 
Corrosion Inhibition of Aluminium in 0.5N Hydrochloric Acid
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lkjka'k %

bl 'kksèk i= esa] vEyh; ekè;e ¼HCl½ esa  ,Y;qehfu;e ij æO;eku {kfr fofèk ¼mass loss 
method½ ,oa Å"ekxfrdh fofèk ¼thermometric method½ dk mi;ksx djds la{kkj.k vojksèk dk  
vè;;u fd;k x;k gSA blds fy, rhu f'kQ+ {kkjd N&okuhyhMhu&4&feFkkby&1&Qsfuyehu ¼SB1½]
N&okuhyhMhu&4&esFkkDlh&1& Qsfuyehu ¼SB2½]N&,suhflMhu&1&usQFkykehu ¼SB3½ dk mi;ksx dj 
vè;;u fd;k x;k gSA nksuksa ç.kkfy;ksa ls çkIr vkadM+ksa ls ;g fu"d"kZ fudyrk gS fd la{kkj.k vojksèkd 
dh n{krk  ¼efficiency½ vEy o vojksèkd dh lkaærk ¼concentration½ ij fuHkZj djrh gS ,oa tks fd  
lkaærk c<+us ij c<+rh gS A

ABSTRACT:

In this research paper, mass loss method and thermometric methods have been employed 
to study the corrosion inhibition of Aluminium in acidic media (HCl). Three Schiff’s bases viz; 
N(vanillidine)-4-methyl-1-phenylimine(SB1), N (vanillidine)-4-methoxy-1-phenylimine (SB2), 
N(anisidine)-1-napthylimine(SB3). Values of efficiency obtained from two methods are in good 
agreement and dependent upon the concentration from the mass loss data, it is concluded that the 
inhibition efficiency increases with the increase in concentration of inhibitor.

eq[; 'kCn % la{kkj.k  vojksèk]  æO;eku {kfr ç.kkyh] lse ¼SEM½

Key words : Corrosion inhibition, mass loss system, SEM.

ifjp;

tc èkkrqvksa dh lrg okrkoj.k esa mifLFkr ueh] v‚Dlhtu ds laidZ esa vkrh gS rks èkkrq,a èkhjs&èkhjs 
buls fØ;k djds vokafNr inkFkks± tSls v‚DlkbM] gkbMªksv‚DlkbM ] dkcksZusV vkfn esa ifjoÆrr gksus yxrh 
gS] ftlls èkkrq,a èkhjs&èkhjs u"V gksuk 'kq: gks tkrh gSaA bl çfØ;k dks la{kkj.k dgrs gSaA 

 ßèkkrqvksa dk vokafNr ;kSfxdksa esa ifjoÆrr gksuk la{kkj.k dgykrk gSÞ la{kkj.k ¼corrosion½ 
dks lekIr djuk vklku ugÈ gS vfirq mldh jksdFkke gh ,dek= mik; gSA ,Y;qehfu;e dk  ewY; 
vU; èkkrqvksa dh vis{kk de gksus ds dkj.k] vklkuh ls miyCèk gS rFkk vkt ds ifjos'k esa lcls T;knk 
èkkrq ds :i esa mi;ksx fd;k tk jgk gS tSls lHkh çdkj ds okguksa ds la;a=] xMZj] gokÃ tgkt ] jlksÃ 
ds crZu bR;kfn¼1&2½A la{kkj.k vfèkdka'kr% èkkrq dh lrg ij v‚Dlhtu o ueh ds dkj.k gksrk gS] blesa 
nks oS|qr&jklk;fud vfHkfØ;k,¡ ¼electro-chemical reactions½ 'kkfey gksrh gSaA ftlesa v‚Dlhdj.k 
¼oxidation½ ,uksM ij  rFkk vip;u ¼reduction½ dSFkksM ij gksrk gSA tc la{kkj.k vEyh; ekè;e dh 
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mifLFkfr esa gksrk gS rks gkbMªkstu Øekxr mUufr 
vfHkfØ;k çcy :i ls gksrh gSA 

ijUrq ;fn ge fdlh la{kkj.k vojksèkd dk 
mi;ksx djsa rks la{kkj.k vojksèkd bl çdkj 
dh vfHkfØ;kvksa dh jksdFkke djrk gSA la{kkj.k 
vojksèkd èkkrq dh lrg ij tedj lqj{kk dh ,d 
dop cukdj vojksèkd dk dk;Z djus yxrk gS 
vkSj èkkrq dks okrkoj.k dh ueh o v‚Dlhtu ls 
fØ;k ugÈ djus nsrk] ;g lqj{kk dop èkkrq ij 
dSFkksM o ,uksM ds fljs miyCèk ugÈ gksus nsrk 
ftlls la{kkj.k gksus dh nj ?kV tkrh gSA

T;knkrj dkcZfud ;kSfxd ftuesa fo"ke ijek.kq   
tSls N, O, S, Se vkfn mifLFkr gSa] ,sls dkcZfud 
;kSfxd bu ijek.kqvksa ij mifLFkr bysDVªksuksa ds 
,dkadh ;qXe }kjk èkkrq dh lrg ij vo'kksf"kr gks 
tkus ds dkj.k çHkkoh la{kkj.k vojksèkd gksrs gSa 
¼3&11½A bl rjg ds dkcZfud ;kSfxdksa dh n{krk 
fo"ke  ijek.kqvksa ds bysDVªku ?kuRo ¼electron 
density½ ij fuHkZj djrh gSA

vojksèkd n{krk ¼Inhibition efficiency½ v.kq 
ij mifLFkr dqy vo'kks"k.k lfØ; dsUæksa dh la[;k] 
lfØ; ?kuRo ¼active density½] v.kq dk vkdkj o 
vo'kks"k.k ds çdkj ij fuHkZj djrh gSA

,Y;qehfu;e ,oa muds v;Ld ¼ore½ ds 
la{kkj.k dk vè;;u fHkUu&fHkUu vEyh; ekè;e esa 
fd;k x;k¼12&14½A

f'kQ+ {kkjd dk foLr`r mi;ksx dkcZfud]
vdkcZfud] fo'ys"k.kkRed jlk;u'kkL= esa fd;k 
tkrk gSa] bUgsa jaxksa] mRçsjd] iksyhej LVscykbtj] 
vkS"kèkh;] tSfod ds :i esa Hkh mi;ksx  fd;k tkrk 
gSA

f'kQ+ {kkjd ,Y;qehfu;e ds fy, la{kkjd 
vojksèkd dk dk;Z djrs gSa vkSj tSls&tSls vojksèkd 
dh lkaærk esa o`f) dh tkrh gS rks vojksèkd dh 

n{krk Hkh lkaærk ds c<+us ds lkFk] dqy lrg {ks= 
c<+us ds lkFk c<+ tkrh gSA¼15&17½

bl 'kksèk i= esa ruq HCl dh 0-5N lkUærk 
ij ,Y;qehfu;e ij rhu f'kQ+ {kkjd N& 
okuhyhMhu&4&feFkkby&1&Qsfuyehu ¼SB1½] 
N&okuhyhMhu&4&esFkkDlh&1&Qsfuyehu ¼SB2½] 
N&,suhflMhu&1&usQFkykehu ¼SB3½ dk la{kkj.k 
vojksèkd ds :i esa mi;ksx dj x.kuk dh xÃ 
ftlds fy, æO;eku {kfr dk  mi;ksx fd;k x;kA 

ç;ksx

,Y;qehfu;e ds 2-5x1-55x0-2 lseh dk 
vk;rkdj uewuk] ftlesa ¼~½ 2 mm O;kl dk ,d 
NksVk fNæ tks fd mlds Åijh fljs ij gks] dks 
ysdj la{kkj.k dh nj fudkyrs gSaA  ,Y;qehfu;e 
uewus dks 1@0]2@0]3@0] xzsM ds ekse ysfir ,ejh  
dkx+t ¼emery paper½ ds }kjk ;kaf=d :i ls 
i‚fy'k dj ysrs gSa] nksgjk vklqr ty ¼doubled 
distilled water½ dh lgk;rk ls ruq 0-5N HCl 
dk foy;u rS;kj djrs gSaA ;g lqfuf'pr djrs gSa 
fd ç;ksx esa fy, x;s lHkh jlk;u  fo'ys"k.kkRed 
vfHkdeZd Js.kh ds gksa] rFkk fofHkUu f'kQ+ {kkjd 
ijEijkxr ç.kkyh ds }kjk la'ysf"kr fd, x, gksaA 
dejs ds rkieku ij chdj esa 50 feyhyhVj VsLV 
foy;u ysdj lHkh ,Y;qehfu;e ds uewus dks dkap 
ds gqd dh lgk;rk ls Mqcks nsrs gSa] vkSj ok;q esa 
[kqyk j[k nsrs gSaA 

24 ?kaVs ds mijkar uewus dks chdj ls ckgj 
fudkydj csUthu ls lkQ+ djds] xeZ 'kq"dd esa 
lq[kk ysrs gSa] rRi'pkr  çR;sd uewus dk vafre 
æO;eku {kfr fudkydj] æO;eku {kfr esa gqÃ deh 
dh x.kuk dj ysrs gS] mlds mijkar fuEu lw= dh 
lgk;rk ls vojksèkd n{krk ¼η%½ dh çfr'krrk 
fudkyrs gSa ¼18½

  

एल्यमुीिनयम के 2.5×1.55×0.2 सेमी के आयताकर नमूना, िजसमें (~) 2 mm व्यास का एक छोटा िछद्र जो िक उसके 

ऊपरी िसरे पर हो, को लेकर सं�ारण क� दर िनकालते ह�।  एल्यमुीिनयम नमनेू को 1/0,2/0,3/0, ग्रेड के मोम लेिपत एमरी  काग़ज 

(emery paper) के द्वारा यांित्रक �प से पॉिलश कर लेते ह�, दोहरा आसतु जल (doubled distilled water) क� 
सहायता से तन ु0.5N HCl का िवलयन तैयार करते हैं | यह सिुनि�त करते हैं िक प्रयोग में िलए गये सभी रसायन  िव�ेषणात्मक 

अिभकमर्क श्रेणी के ह�, तथा िविभन्न िशफ़ �ारक परम्परागत प्रणाली के द्वारा सं�ेिषत िकए गए हों। कमरे के तापमान पर बीकर 

में 50 िमलीलीटर टेस्ट िवलयन लेकर सभी एल्यमुीिनयम के नमूने को कांच के ह�क क� सहायता से डुबो देते ह�, और वाय ुमें 

खलुा रख देते ह�।  
24 घंटे के उपरांत नमनेू को बीकर से बाहर िनकालकर बेन्जीन से साफ़ करके, गमर् शषु्कक में सखुा लेते ह�, तत्प�ात  प्रत्येक 
नमनेू का अंितम द्रव्यमान �ित िनकालकर, द्रव्यमान �ित में ह�ई कमी क� गणना कर लेते ह,ै उसके उपरांत िनम्न सतू्र क� सहायता 
से अवरोधक द�ता (η%) क� प्रितशतता िनकालते हैं (18) 

 
जहाँ  ΔM 𝑢𝑢𝑢𝑢  = अिनषेिधत  िवलयन में धातु क� द्रव्यमान �ित 
    ΔM 𝑖𝑖𝑖𝑖 = िनषेिधत िवलयन में धातु क� द्रव्यमान �ित 

 
सं�ारण क� दर द्रव्यमान �ित के द्वारा  िनम्न प्रकार से िनकालते  ह�   

 सं�ारण क� दर (mmpy) = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀          87.6
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑀𝑀𝑀𝑀   𝑀𝑀𝑀𝑀    𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖𝑇𝑇𝑇𝑇𝐴𝐴𝐴𝐴 𝑀𝑀𝑀𝑀   𝑀𝑀𝑀𝑀𝐴𝐴𝐴𝐴𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑑𝑑𝑑𝑑𝐴𝐴𝐴𝐴𝑑𝑑𝑑𝑑𝑀𝑀𝑀𝑀𝑖𝑖𝑖𝑖𝑀𝑀𝑀𝑀𝑑𝑑𝑑𝑑

     
  जहा ΔM िमलीग्राम में द्रव्यमान क� कमी ह ै 
 A वगर् सेमी में नमनेू का �ेत्रफल है 

 D g/cm 3 मे धातु का घनत्व ह,ै और T घटें म� समय ह।ै  
 
सतह �ेत्र (θ) क� िडग्री िनम्न सतू्र क� सहायता से िनकालते ह�  
सतह �ेत्र (θ) =  𝛥𝛥𝛥𝛥

1𝑀𝑀𝑀𝑀𝑢𝑢𝑢𝑢−𝛥𝛥𝛥𝛥𝑀𝑀𝑀𝑀𝑖𝑖𝑖𝑖
𝛥𝛥𝛥𝛥𝑀𝑀𝑀𝑀𝑢𝑢𝑢𝑢

 

 जहाँ  ΔM 𝑢𝑢𝑢𝑢 अिनषेिधत िवलयन म� धातु क� द्रव्यमान �ित  ओर  ΔM 𝑖𝑖𝑖𝑖 िनषेिधत िवलयन मे धातु क� द्रव्यमान �ित 
ह ै| 
 
 

सारणी  - 1 
298 ± 0.1 K पर 0.5N HCl पर एल्युिमिनयम के िलये िशफ़ �ारक क� िविभन्न सान्द्रताओ ंपर स�ंारण 

आंकडे 

अनावरण �ेत्र  – 7.75 cm2      अनावरण समय  24 घंटे 
 
क्र .सं .  अवरोधक  सांद्रता (%)  द्रव्यमान �ित  अवरोधक द�ता (η %)  सं�ारण दर (mmpy) सतह �ेत्र (θ) 
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tgk¡ ΔMu ¾ vfu"ksfèkr  foy;u esa èkkrq dh æO;eku {kfr

ΔMi ¾ fu"ksfèkr foy;u esa èkkrq dh æO;eku {kfr

la{kkj.k dh nj æO;eku {kfr ds }kjk  fuEu çdkj ls fudkyrs  gSa  

 la{kkj.k dh nj ¼mmpy½ ¾     

   tgk¡  ΔM feyhxzke esa æO;eku dh deh gS 

 A oxZ lseh esa uewus dk {ks=Qy gS

 D g@cm3 es èkkrq dk ?kuRo gS] vkSj T ?kaVs esa le; gSA 

lrg {ks= ¼θ½ dh fMxzh fuEu lw= dh lgk;rk ls fudkyrs gSa 

lrg {ks= ¼θ½ ¾  

 tgk¡  ΔMu vfu"ksfèkr foy;u esa èkkrq dh æO;eku {kfr  vksj  ΔMi fu"ksfèkr foy;u es èkkrq dh 
æO;eku {kfr gSA

lkj.kh  & 1

298 ± 0-1 K ij 0-5N HCl ij ,Y;qfefu;e ds fy;s f'kQ+ {kkjd dh fofHkUu lkUærkvksa ij 
la{kkj.k vkadMs

vukoj.k {ks=  – 7-75 cm2      vukoj.k le;  24 ?kaVs

Ø-la-  vojksèkd  
lkaærk ¼%½

 æO;eku {kfr 
∆M ¼feyh 

xzke½

vojksèkd n{krk 
¼η%½

la{kkj.k nj 
¼mmpy½

lrg {ks= ¼θ½

SB1

1 [kkyh 235 & 14-976 &

2 0-12 106 54-89 6-3589 0-08522

3 0-24 82 65-10 4-9191 0-2822

4 0-36 64 72-76 3-8393 0-4266

5 0-48 32 86-38 1-9196 0-8022

6 0-60 22 90-63 1-3197 0-9855
SB2

1 [kkyh 235 & 14-0976 &

2 0-12 104 55-74 6-2389 0-1001

3 0-24 80 65-95 4-7992 0-2870
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4 0-36 62 73-61 3-7193 0-4454

5 0-48 46 76-17 3-3594 0-5046

6 0-60 37 84-25 2-2196 0-7282
SB3

1 [kkyh 235 & 14-0976 &

2 0-12 96 59-74 5-7590 0-1605

3 0-24 42 82-12 2-5195 0-6620

4 0-36 21 91-06 1-2597 1-0079

5 0-48 19 91-91 1-1398 1-0554

6 0-60 15 93-61 0-8998 1-1658

fu"d"kZ

HCl dh 0-5 N lkUærk ds fy, æO;eku {kfr ,oa çfr'kr vojksèkd n{krk lkj.kh 1 esa nh xÃ gSa] 
;g fu"d"kZ fudyrk gS fd vojksèkd dh n{krk lkaærk c<us ds lkFk c<rh gSa vFkkZr 

vojksèkd n{krk α  vojksèkd lkaærk

SB1] SB2] SB3 ¼24 ?kaVs½ vojksèkd  
{kerk dks oØ ds }kjk Hkh uhps 
n'kkZ;k x;k gSA

æO;eku {kfr ls çkIr vkdM+ksa 
esa 0-5 HCl ij SB3 dh  vfèkdre 
vojksèkd {kerk 93-61% çkIr dh xÃ 
gSa] blls ;g fu"d"kZ fudyrk gS fd 
rhuksa f'kQ+ {kkjd ,Y;qfefu;e ds fy, 
HCl vEy esa ,d vPNs vojksèkd dk 
dk;Z djrs gSaA 

SEM ijh{k.k ds }kjk Hkh 
,Y;qfefu;e dh lrg ij gksus okys 
ifjorZu dk vè;;u fd;k x+;kA

 fp=& 1 'kq) ,Y;qfefu;e ds 
uewus dk fp=
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fp= – 2- 24 ?kaVs ds fy, 0-5 
HCl foy;u es ,Y;qfefu;e ds uewus 
dks j[kk x+;k] ,Y;qfefu;e dh lrg ij 
gksus okys ifjorZu dks tSls dVko] fNæ 
fn[kk;k x+;k gS tks fd ,Y;qfefu;e dh 
lrg ij la{kkj.k ds çHkko dks çnÆ'kr  
djrk gSA

  

fp= – 3-  24 ?kaVs ds fy, 0-5 
HCl foy;u ds lrg vojksèkd ¼f'kQ+ 
{kkjd½ esa ,Y;qfefu;e ds uewus dks j[kk 
x+;k] rRipkr ,Y;qfefu;e dh lrg 
ij gksus okys ifjorZu dks tSls dVko] 
fNæ  }kjk fn[kk;k x+;k gS tks fd 
,Y;qfefu;e dh lrg ij vojksèkd 
¼f'kQ+ {kkjd½  ds çHkko dks çnÆ'kr  
djrk gSA 

fp= &3 esa vojksèkd ¼f'kQ+ {kkjd½ 
ds çHkko ds dkj.k  fp= – 2 dh vis{kk 

de fNæ] dVko gS tks fd ,Y;qfefu;e ij vojksèkd ¼f'kQ+ {kkjd½ ds dkj.k gS tks ;g çekf.kr  djrk 
gS fd vojksèkd ¼f'kQ+ {kkjd½] la{kkj.k ds çHkko dks de djus es lgk;d gSA

Alphabetically sorted English word o.kZekyk vuqlkj 'kkfVr lekukFkÊ  Çgnh 'kCn 
Active density lfØ; ?kuRo 
Concentration lkaærk 
Corrosion la{kkj.k 
Efficiency n{krk 
Inhibitor vojksèkd
Ore v;Ld
Oxidation v‚Dlhdj.k
Reduction vip;u 
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czãkaM esa vla[; rkjs ¼Stars½ vkSj  xzg ¼Planets½ gSaA gekjs lkSjeaMy esa lw;Z ls nwjh ds vuqlkj cqèk] 
'kqØ] i`Foh] eaxy] c`gLifr] 'kfu] ;wjsul] usiP;wu xzg gSaA vHkh ge viuh i`Foh ds ckjs esa fopkj djrs 
gSaA çR;{k txr esa ¼i`Foh] ty] ok;q] vfXu] vkdk'k½ bu ikap rRoksa ls inkFkZ cus( bu ikap rRoksa ds lkFk 
¼eu] cqf)] vgadkj½ bu vkB rRoksa ls tho cusA thoksa esa ekuo fof'k"V gS &  cqf)eku gS] fy[k& cksy 
ldrk gSA ekuo dks Kku bafæ;ksa vkSj  deZ bafæ;ksa dh lhekvksa ds ijs Hkh dj ldus ds fy, cqf) ç;ksx 
ls u, ;a= vkSj rduhd cukrk gS] lqèkkjrk gS] çlkjrk gSA bl çdkj ds ;a= vkSj rduhd dks e'khu dg 
ldrs gSaA  igys ekuo lapkfyr e'khusa cuÈ] fQj Lopkfyr e'khusa Hkh cuus yxÈA Lopkyu ds fy, cqf) 
dh ;qfä;ksa vkSj fu;eksa dks fucafèkr djds e'khu cqf)] —f=e cqf) cukb±] tks vkÆVfQf'k;y bUVsfytsUl 
¼AI½ ds uke ls çfl) gSA  

ekuo jpuk'khy ¼Creative½ gS] fuekZrk ¼Creator½ gS ] vkSj miHkksäk ¼Consumer½ Hkh gSA ekuo cqf)
thoh gS]  ç—fr esa oLrq vkSj ?kVukvksa ds ckjs esa ftKklk ls budk voyksdu] ijh{k.k] fo'ys"k.k] fu"d"kZ.k] 
lR;kiu vkfn ds Øec) vè;;u  ls u, Kku dk l`tu djrk gSA lajpuk vkSj O;ogkj tSls xq.kksa dk 
irk yxkdj fu;e vkSj fl)kar çfrikfnr djrk gSA Øec) vè;;u ¼Systematic Study½ ls çkIr bl 
u, Kku dks vkèkqfud lanHkZ esa foKku ¼Science½ dgrs gSaA 

Hkxon~ xhrk ds 7osa vè;k; esa Hkxoku Jh—".k] vtqZu dks Kku&foKku dks ifjHkkf"kr djrs gSaA 

'yksd ¼7-2½ dk Hkkokuqokn gS – vc eSa rqels iw.kZ:i ls O;kogkfjd çR;{k txr esa Kku rFkk foKku 
lfgr Kku ¼iw.kZ fnO;Kku½ dks dgw¡xkA bls tku ysus ij rqEgsa tkuus ds fy, vkSj dqN Hkh 'ks"k ugÈ jgsxkA 
iw.kZ Kku esa çR;{k txr ds O;kogkfjd Kku vkSj psru txr ds vè;kRe Kku dk lekxe gSA 

'yksd ¼7-4&7-5½ dk Hkkokuqokn gS – ¼ i`Foh] ty] rst] ok;q] vkdk'k ½ && ;s i¥~pegkHkwr LFkwy rÙo 
vkSj lw{e rÙo ¼ eu] cqf) rFkk vgadkj ½ && ;g vkB çdkj ls foHkä esjh i`Fkd~ i`Fkd~ *vijk* ç—fr;k¡ 
gSaA buds vfrfjä esjh vU;  *ijk* ç—fr gS] ftlds }kjk tho fofHkUu dk;ks± ds fy, vijk 'kfä;ksa dk 
fonksgu djrk jgrk gSA ftlds dkj.k lkjk lalkj dk;Z'khy gS] xfr'khy gSA 

l`f"V esa inkFkZ] tho] ç—fr lkFk gSa ] ysfdu muds xq.k vyx vyx gSaA ;s ,d nwljs ij çHkko Mkyrs 
gSaA  çR;{k txr dks bafæ;ksa vkSj muds laoèkZu ;a=ksa ls çkIr tkudkjh dks Kku dg ldrs gSaA 

vkèkqfud  foKku ¼ Science ½  çR;{k txr~ ds Kku rd gh lhfer gSA ijk'kfä psruk ds vkè;kfRed 
Kku dks le>uk 'ks"k gSA 

ç—fr esa oLrq vFkok ?kVuk ¼Phenomenon½ ds Øec) vè;;u ¼Systematic Study½ dks çk—frd  
foKku ¼Natural Science½ dgrs gSaA lw{e'k% vFkok c`gÙkj lajpuk dh vfHkdYiuk ¼Model½ dk Hkh 
Øec) vè;;u dj ldrs gSaA tSls ijek.kq lajpuk e‚My] CySdgksy e‚My] lw;ZeaMy ds ijs vkfnA  
çk—frd foKku] ç—fr esa lkoZHkkSfed 'kkÜor lR; mn~?kkfVr djrk gSA 
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;fn oLrq vFkok ?kVuk ¼Phenomenon½ 
ekuo fuÆer gS rks mlds ckjs esa Øec) vè;;u 
¼Systematic Study½ dks ekuo—frd  foKku 
¼Design Science @ Science of man&made 
artifacts½ dg ldrs gSaA ekuo—frd  foKku @ 
fMt+kbu lkbal esa fuekZ.k y{; ¼Goal½ igys ls 
fuf'pr djrs gSaA ifj.kke dksÃ uol`tu vFkok@ 
fuekZ.k&fofèk lEHko gSA yf{kr ifj.kke lR;kfir 
gks] ftlls vU; oSKkfud Hkh funsZf'kr fuekZ.k&fofèk 
ls og ifj.kke ik ldsaA 

ekuo ds tkxfrd O;ogkj] dkS'ky] euksn'kk] 
vkfn ds ckjs esa Øec) vè;;u ¼Systematic 
Study½ dks ekufodh foKku ¼Human Science 
@Humanities½ dg ldrs gSaA 

Hkkjr esa Kku foKku dk fo'kn~ foospu laL—r 
ok³~e; esa gS] tks 1500 Ã- iw(- ¼BC½ ls osn] miosn] 
osnkax] n'kZu] mifu"kn] iqjk.k] egkdkO;] vkfn ds 
:i esa mfYyf[kr gSA vkIr _f"k;ksa us varcksZèk ls 
'kCn czã ds :i esa ea=ksa dh Kku] deZ] Lrqfrxku] 
jk"Vª mRFkku çèkku osnksa dh i| vkSj x| esa jpuk,a 
dÈA buesa T;ksfr"k] xf.kr] vkS"kfèk] [kxksy] Hkwxksy] 
ty] ok;q] fpfdRlk] LFkkiR;] èkkÆed fu;e vkfn 
dk o.kZu gSA fodkl Øe esa 1000 Ã-iw- ls 1200 
Ãloh ¼AD½ ds chp fons'kh vkØkarkvksa ds neu 
dky  esa foKku fodkl Øe ckfèkr gqvkA lu~ 1835 
esa eSdkys dh f'k{kkuhfr us vaxzsth Hkk"kk dks vfuok;Z 
fd;k] xq#dqyksa  dk neu gqvkA ik'pkR; Kku 
foKku ij cy fn;kA bu  cnyrh ifjfLFkfr;ksa esa 
Hkh gekjs dfri; oSKkfudksa us egRoiw.kZ ;ksxnku 
fn;kA Lora=rk ds ckn Hkh foKku f'k{kk vkSj fodkl 
Øe ik'pkR; foKku fodkl i)fr ds vuqlkj gh 
c<+kA 

la{ksi esa Hkkjrh; foKku fodkl Øe dh 
fo'ks"krk,a  gSa & 

1- ekufodh foKku ¼Human Science½ le`) gks-
rk jgkA thou dyk] èkeZ] vkReKku] rdZ fl)
kar] dky] vkSj czãkaM ij Hkh cy FkkA 

2- ekuo—frd foKku dh 'kksèk'kkyk xq#dqy FksA 
oSKkfud i)fr ls fodflr mRikn ds ckjs esa 
isVsaV] xksiuh;rk ij cy ugÈ Fkk] yksddY;k.k 
dsaæ esa jgkA 

3- rdZiw.kZ fopkj xksf"B;ksa vkSj 'kksèk ys[ku esa iwoZ 
'kksèk dk mYys[k djuk çpyu esa FkkA 

4- laL—r Hkk"kk ds èoU;kRed O;kdj.k vkSj  
foKkuijd lkfgR; dk fodkl gqvkA 

5- ekuo] tkxfrd dk;Z] vkSj ç—fr ds  
vU;ksU;kfJr lacaèkksa ds vkèkkj ij  'kksèk fodkl 
,oa lkfgR; laoèkZu gqvkA 

6- lexz f'k{kk vkSj ekuoksUeq[kh lekos'kh  
VsDuksy‚th fodkl ij cy fn;k x;kA  
gLrdyk m|ksx le`) gq,A 

7- vkèkqfud fodkl Øe dk è;s; okD; gS – 
,d i`Foh] ,d ifjokj] ,d Hkfo"; % olqèkSo  
dqVqEcde~ 

ik'pkR; foKku fodkl Øe ij ppkZ vaxzsth 
esa gh djuk vklku gksxkA vLrq –

• 300CE – 1400CE: Dark age for Europe 
and Golden age for Arabia. 

• Knowledge got transferred from 
India to Arabia. It was translated, and 
Arab scholars developed Astronomy, 
Chemistry Algebra, Geometry, 
Trigonometry, windmills, water pumps, 
etc.

• 1400CE – 1700CE: Evolution of 
experimental science. Europe developed 
Earth-centric cosmology. Whereas Indian 
and Arab scholars proposed Sun-centric 
cosmology.
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• 1700CE – 1900CE: Scientific Revolution. 
Development of classical mechanics, 
Modern Chemistry, Electricity, 
Magnetism, Light, Thermodynamics, 
Biology, Social Sciences,

• 1900CE-2020CE: Radiology, X-ray, 
Atomic Energy, Quantum Mechanics, 
Genetics, Molecular bonding, Computer 
& Communication Revolution, Modern 
Geology, Ecology, Space Technology, 
Disaster management,

Development Trends of Western Science in 
brief – 
1. Scientific Revolution – Experimental 

Knowledge 
2. Computer & Communication Revolutions
3. Standardisation and Patenting in 

Engineering & Technology
4. Commercialisation of Technology

5. Market driven technology development
6. Growth of MNCs
7. Alarming Societal issues, Climate 

change, and Terrorism
8. Shift from India’s Experiential 

Knowledge to Western Experimental 
Knowledge and now towards Referential 
Knowledge 

Desirable Future Technology Development 
Trends:

1. Open and Inter-operable Technologies 
for local and global peace, prosperity, 
health, and happiness.

2. Competitive and promotional technology 
ecosystem

3. Technology based cultural practices. 

4. Global Cooperation on One Earth, One 
Family, One Future 

MkW- vkRekjke
¼12 vDVwcj 1908 & 6 Qjojh 1983½
M‚- vkRekjke dk tUe 12 vDVwcj 1908 dks mÙkj çns'k ds fctukSj 

ftys ds fiykuk xkao esa ,d e/;eoxhZ; ifjokj esa gqvk FkkA buds thou 
dh ,d ?kVuk mYys[kuh; gSA ;q) dh lekfIr ij teZuh tkus ds fy, 
[kkstdrkZ Vhe ds lnL; ds :i esa mudk pquko fd;k x;k FkkA teZuh ds 
lSU; vkf/kiR; esa gksus ds dkj.k mUgsa ekun duZy dk in fn;k x;k vkSj 
mUgksaus oSlh gh iks'kkd /kkj.k dhA ;g nkSjk dk¡p rFkk fljSfeDl ,oa vU; 
lEc) {ks=ksa dh ç;ksx'kkykvksa rFkk QSDVfj;ksa ds ,sykbM dUVªksy deh'ku 
}kjk la;ksftr fd;k x;k FkkA mlh nkSjs ds nkSjku mudh ,d vk¡[k esa  
/kkjnkj fdjps ls pksV vkbZ ftlls mudh ,d vk¡[k dh jks'kuh ges'kk 
ds fy, pyh x;hA bykt ds nkSjku ,aVhck;ksfVd nokvksa dh ,ythZ 

ls mUgsa Qq¶Qqlh; d"V] nek] rFkk vfVZdsfj;k ¼Urticaria½ gks x;kA bu d"Vksa ls os ckn esa Hkh ugha mcj 
ldsA fQj Hkh u rks mUgksaus bl gknls ds ckjs esa dksbZ f'kdk;r dh] vkSj u gh os vius 'kks/kdk;Z ls fojr 
gq,A mUgksaus dk¡p ,oa fljSfed ds {ks= esa dbZ u, rFkk vk/kkjHkwr vuqla/kku fd,A muds mR—"V 'kks/kdk;ksaZ 
ds fy, vdlj mUgsa 'oSKkfudksa dk oSKkfud' dgk tkrk gSA  



51

Hkkjrh; Kku ijEijk / Indian Knowledge Tradition

;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k] ISSN : 1549-523-X, o"kZ% 20] vad 4] vDVwcj &fnlEcj 2022

laL—r dSls lh[ksa\
How to Learn Sanskrit ?
iwue ;kno1] ;ksxs'k 'kekZ2

Poonam Yadav1, Yogesh Sharma2

1çkstsDV ,lksfl,V & dykdks'k foHkkx] bfUnjk xk¡èkh jk"Vªh; dyk dsUæ] uÃ fnYyh  
2lg vkpk;Z & dykdks'k foHkkx] bfUnjk xk¡èkh jk"Vªh; dyk dsUæ] uÃ fnYyh  

Email ID : poonampsp242@gmail.com, Email ID: Ycsharma2000@yahoo.co.in

iwoZorÊ ys[k esa laL—r vocksèk gsrq vko';d rÙoksa ¼laL—r o.kZekyk] mPpkj.k LFkku] 'kCn:i] lfUèk] 
lekl] ydkj] milxZ] çR;;] dkjd vkfn½ dk la{ksi esa miLFkkiu  fd;k x;k ,oa buds vkèkkj ij 
fofHkUu okD;ksa dk fuekZ.k Hkh fd;k x;kA laL—r esa okD; fuÆefr gsrq mi;qZä rÙoksa ds foLr`r vè;;u 
dh vko';drk gSA vkxs vkus okys ys[kksa ds varxZr laL—r ds lE;d~ vocksèk ,oa ç;ksx dks le>us gsrq 
mi;qZä bu lHkh rÙoksa dk i`Fkd~ i`Fkd~ foLrkj ls foospu fd;k tk;sxkA vr% blh Ük`a[kyk esa çLrqr ys[k 
ds ekè;e ls okD; fuÆefr ds vko';d vo;o 'kCn] Çyx] opu] iq#"k] èkkrq¼fØ;k½ dk foospu fd;k tk 
jgk gSA

laL—r Hkk"kk esa okD; fuekZ.k 'kCn:i ¼laKk] loZuke] fo'ks"k.k] vO;; vkfn 'kCnksa ds :i½] èkkrq:i 
¼iB~ vFkkZr~ i<uk] [kkn~ vFkkZr~ [kkuk u`r~ vFkkZr~ u`R; djuk] on~ vFkkZr~ cksyuk] fy[k~ vFkkZr~ fy[kuk vkfn 
fØ;kvksa ds :i½] Çyx] opu] iq#"k vkfn ds leqfpr vUo; ls iw.kZ gksrk gSA 

'kCn

o.kks± ds esy dks 'kCn dgrs gSa] tSls&j~$vk$e~$v¾ jkeA ;s fofHkUu çdkj ds gksrs gSa] tSls& laKk 
'kCn] loZuke 'kCn] fo'ks"k.k 'kCn] vO;; 'kCn] fØ;kokph 'kCn ¼èkkrq½ vkfnA

laKk 'kCn& 

fdlh oLrq] O;fä vFkok LFkku ds uke dks laKk dgrs gSa] tSls& iqLrde~ ¼iqLrd&oLrq dk uke½] 
egs'k% ¼O;fä dk uke½] t;iqje~ ¼LFkku dk uke½ vkfnA

loZuke 'kCn&

laKk ds LFkku ij ç;qä fd, tkus okys loZ] rn~] bne~] vLen~ ;q"en~ vkfn 'kCn loZuke dgykrs gSa] 
tSls& vge~ ¼eSa½] Roe~ ¼rqe½] l% ¼og iq#"k½] lk ¼og L=h½] rr~ ¼og uiqaldÇyx½ vkfnA

fo'ks"k.k 'kCn&

 fo'ks"; ¼laKk ;k loZuke½ dh fo'ks"krk crkus gsrq ç;qä fd, tkus okys 'kCn fo'ks"k.k dgykrs gSa] 
tSls& —".k% vÜo% ¼dkyk ?kksMk½&;gk¡ ^vÜo%* dh fo'ks"krk crkus gsrq ^—".k%*'kCn dk ç;ksx fd;k x;k gS] 
vr% ^—".k%* 'kCn fo'ks"k.k gSA
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fo'ks"k.k ds Hksn& 

• xq.kokphfo'ks"k.k& Üosra oL=e~  ¼lQsn oL=½] 
Js"B% dfo%  ¼Js"B dfo½] èkheku~ iq#"k%  ¼cqf)
eku~ iq#"k½] uhya deye~  ¼uhyk dey½] 
dqfVyk unh  vkfnA

• la[;kokph& ,d% Nk=%  ¼,d Nk=½] }kS ckydkS   
¼nks ckyd½] =;% ?kVk%  ¼rhu ?kMs½] ,dk unh] 
cgo% jktku% ¼cgqr lkjs jktk vkfnA

• ifjek.kokph& æks.kks ozhfg%  ¼,d æks.k ifjfer 
pkoy½] Øks'ka ekxZe~ ¼,d dks'kHkj  ekxZ½]  vkfnA

• vko`fÙkokph& f}xq.ka èkue~ ¼nksxquk èku½] f=xq.k%  
ykHk% ¼rhu xquk ykHk½ vkfnA

• leqnk;okph& }kofi Nk=kS ¼nksuksa Nk=½]  
}kÇ='knfi lSfudk% ¼cÙkhl lSfud½ vkfnA

• fØ;kokph & 'kh?kza xPNfr ¼tYnh tkrk gS½] 
rhoza èkkofr ¼rst nkSMrk gS½ vkfnA

 vO;; 'kCn & ;Fkk] rFkk] iqu%] ;|fi] rFkkfi] 
;fn vkfnA

Çyx

laL—r esa Çyx ds rhu çdkj gSa &

1- iqÇYyx& ftl 'kCn ls iq#"k tkfr dk cksèk 
gks] og iqÇYyx 'kCn dgykrk gS] tSls& jke%] 
¼jke uke dk iq#"k½] fodkl% ¼fodkl uke dk 
iq#"k½] vÜo% ¼?kksMk½ vkfnA

2- L=hÇyx& ftl 'kCn ls L=h tkfr dk cksèk gks] 
og L=hÇyx 'kCn dgykrk gS] tSls& jek ¼jek 
uke dh L=h½] dfork ¼dfork uke dh L=h½] 
vofUrdk ¼vofUrdk uke dh L=h½] unh] vtk 
¼cdjh½ vkfnA

3- uiqaldÇyx& ftl 'kCn ls u iq#"k tkfr ,oa u 
gh L=h tkfr dk cksèk gks] og uiqaldÇyx 'kCn 
dgykrk gS] tSls&iqLrde~ ¼iqLrd½] Qye~ ¼Qy½] 
O;tue~ ¼ia[kk½] oue~ ¼ou½] èkue~ ¼èku½ vkfnA

Çyx fuèkkZj.k&laL—r Hkk"kk esa çk;% 'kCn ds 
vafre o.kZ] 'kCn esa çR;;] lekl] 'kCn ds vFkZ 
¼eklokph] _rqokph] jlokph&dVq] frä vkfn] o.kZ 
¼jax½okph] nsorkokph] vlqjokph] nso vFkok vlqj 
ds vuqpjokph] vaxokph 'kCn½  vkfn ds vkèkkj ij 
Çyx dk fuèkkZj.k fd;k tkrk gS&

iqÇYyx& 

1- ftu 'kCnksa ds vUr esa vdkj] bdkj] mdkj] 
udkj  ¼v] b] m] u] o.kZ½ vkfn o.kZ gksa] os 
çk;% iqÇYyx 'kCn gksrs gSa&

m	'kCnksa ds vUr esa vdkj ¼v½ o.kZ& 

• uj ¼euq";½ & u~$v$j~$v 

• ckyd & c~$vk$y~$v$d~$v 

• iq= & i~$m$r~$j~$v

m	'kCnksa ds vUr esa bdkj ¼b½ o.kZ & 

• gfj ¼fo".kq½ & g~$v$j~$b

• fofèk ¼czãk½ & o~$b$èk~$b

• fxfj  ¼ioZr½ & x~$b$j~$b

m	'kCnksa ds vUr esa mdkj ¼m½ o.kZ & 

• xq# & x~$m$j~$m

• Hkkuq ¼lw;Z½ & Hk~$vk$u~$m

• Å# ¼tka?k½ & Å$j~$m

m	'kCnksa ds vUr esa udkj  ¼u½ o.kZ &

 vkReu~ ¼vkRek½] efgeu~ ¼efgek½] xfjeu~ 
¼xfjek½

2- ftu 'kCnksa ds vUr esa ?k¥~] vi~] vp~] fd] u³~] 
befup~ vkfn çR;; gks] og 'kCn iqÇYyx gksrk 
gS &

m	'kCnksa ds vUr esa ?k¥~ çR;;  &

• ikd% ¼idkuk] iduk½ & ip~$?k¥~

• jkx% ¼jaxuk½ & j¥~t~$ ?k¥~
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m	'kCnksa ds vUr esa vi~ çR;; &

• ;o%  ¼tkS] feykuk½ & ;q$vi~

• Lro%  ¼Lrqfr djuk½ & Lrq$vi~

• io%  ¼lkQ djuk½ & iw$vi~

m	'kCnksa ds vUr esa vp~ çR;;&

• p;%  ¼pquuk½ & fp$vp~

• t;%  ¼thruk½ & ft$vp~

m	'kCnksa ds vUr esa fd çR;; &

• mifèk% ¼nEHk½ & mièkk$fd]

•  fofèk% ¼czãk½ &  foèkk$fd

• çfèk% ¼ifg, dk ?ksjk½ & çèkk$fd]

m	'kCnksa ds vUr esa u³~ çR;;&

• ç'u% & çPN~$u³~

• ;Ru% & ;r~$u³~

• fo'u% ¼dkfUr] çrki½ & foPN~$u³~         

m	'kCnksa ds vUr esa befup~ çR;; &

• efgek & egr~$befup~

3- ftu leLr inksa ds vUr esa và~] vg] vFkok 
jk= vkfn 'kCn gks] og in iqÇYyx gksrs gSa &

m	leLr in ds vUr esa và~ 'kCn  &

• iwokZº.k% & iwoZ$và~

• ijkº.k% & ij$và~

• eè;kà% & eè;$và~

m	leLr in ds vUr esa vg 'kCn &

• ,dkg% & ,d$vg

• «;g% & f=$vg

m	leLr in ds vUr esa jk= 'kCn &

• loZjk=% & loZ$jk=

• eè;jk=% & eè;$jk=

4- 'kCn ds vFkZ ds vkèkkj ij &

m	eklokph 'kCn& T;s"B% ¼T;s"B efguk½] vk"kk<% 
¼vk"kk< dk efguk½ vkfnA

m	_rqokph 'kCn& xzh"e% ¼xzh"e _rq½] olUr% 
¼olUr _rq½

m	jlokph& dVq% ¼dMok½] frä% ¼rh[kk½] eèkqj% 
¼ehBk½ vkfnA

m	o.kZokph ¼jax dk okpd½& 'kqDy% ¼lQsn jax½] 
—".k% ¼dkyk jax½ vkfnA 

m	nsorkokph& nso% ¼nsork½] fo".kq% ¼fo".kq nsork½] 
f'ko% ¼f'ko nsork½

m	vlqjokph& nSR;%] nkuo% vkfnA

m	vaxokph 'kCn & gLr% ¼gkFk½] ikn% ¼iSj½ vkfn

5- vU; 'kCn& LoxZ%]  vlq% ¼çk.k½] ;kx% ¼;K½] 
vfæ% ¼ioZr½] es?k% ¼es?k@ckny½] vfCèk% ¼leqæ½]'ka[k%] 
vfg% ¼liZ%½] 'kj% ¼ck.k½ vkfnA

L=hÇyx&

1- ftu 'kCnksa ds vUr esa vkdkj] Ãdkj] Ådkj 
vkfn o.kZ gksa] tks 'kCn ,d vp~ ¼Loj½ ds gSa] 
os çk;% L=hÇyx 'kCn gksrs gSaA tSls&

m	'kCnksa ds vUr esa vkdkj ¼vk½ o.kZ& 

• vtk ¼cdjh½ & v$t~ $vk] 

• lhrk ¼lhrk uke dh L=h½ & l~$Ã$r~$vk 

m	'kCnksa ds vUr esa Ãdkj ¼Ã½ o.kZ & 

• unh & u~$v$n~$Ã] 

• dqekjh & d~$m$e~$vk$j~$Ã

m	'kCnksa ds vUr esa Ådkj ¼Å½ o.kZ & Hkw ¼i`Foh½] 
'oJw

m	,d vp~ ¼Loj½ okys 'kCn &

• èkh ¼cqf)½& èk~$Ã ¼vp~½

• Jh ¼y{eh½ & 'k~$j~$Ã ¼vp~½
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2- ftu 'kCnksa ds vUr esa Vki~] fäu~] ry~] ³hi~] 
³h"k~ vFkok ³hu~] Å³~ vkfn çR;; gks] os 
L=hÇyx 'kCn gksrs gSa] tSls & 

m	'kCn ds vUr esa Vki~ çR;; & ,Mdk ¼HksM½& 
,Md$ Vki~] vÜok ¼?kksM+h½ vkfnA 

m	'kCn ds vUr esa fäu~ çR;; & efr% ¼cqf)½ & 
eu~$fäu~] xfr%] lEifÙk% vkfnA

m	'kCn ds vUr esa ry~ çR;; & y?kqrk & 
y?kq$rk] lqUnjrk vkfn 

m	'kCn ds vUr esa ³hi~ çR;; & dq#pjh ¼dq# 
ns'k esa ?kweus okyh L=h½ & dq#pj$ ³hi~

m	'kCn ds vUr esa ³h"k~ çR;; & xkSjh ¼ikoZrh] 
xkSj o.kZ dh L=h½ & xkSj$ ³hi~

m	'kCn ds vUr esa ³hu~ çR;; & czkã.kh ¼czkã.k 
L=h½ & czkã.k$ ³hu~

m	'kCn ds vUr esa Å³~ çR;; & okeks: ¼lqUnj 
ta?kk okyh L=h½ & okeks#$Å³~

3- 'kCn ds vFkZ ds vkèkkj ij &

m	frfFkokph 'kCn & çfrir~] f}rh;k] prqFkÊ]  
iwf.kek vkfnA

4- Ço'kfr ls uofr 'kCn i;ZUr la[;kokph 'kCn 
L=hÇyx gksrs gSa] tSls& Ço'kfr% ¼chl½] Ç='kr~ 
¼rhl½ vkfnA 

5- vU; 'kCn & fo|qr~ ¼fctyh½] fu'kk ¼jkr½] 
oYyh ¼yrk½] fnd~ ¼fn'kk½ vkfnA

uiqaldÇyx& 

1- ftu 'kCnksa ds vUr esa Y;qV~] ä] Ro] ";¥~] ;r~] 
<d~] ;d~] v.k~] v¥~] oq¥~] N] "k.k~ vkfn çR;; 
gks] os uiqaldÇyx 'kCn gksrs gSa] tSls&

m	'kCnksa ds vUr esa Y;qV~ çR;; & xeue~ ¼tkuk½ 
&xe~$Y;qV~] 'k;ue~ ¼lksuk½ vkfnA

m	'kCnksa ds vUr esa ä çR;; & xr% ¼x;k½& 
xe~$ä] gflre~ ¼g¡lk½ vkfnA

m	'kCnksa ds vUr esa Ro çR;; & 'kqDyRoe~] uhy-
Roe~ vkfnA

m	'kCnksa ds vUr esa ";¥~ çR;; & lkSUn;Ze~  
¼lqUnj$ ";¥~½] ekèkq;Ze~ vkfnA

m	'kCnksa ds vUr esa ;r~ çR;; & yH;e~ & yHk~$;r~]  
'kI;e~ vkfnA

m	'kCnksa ds vUr esa "k.k~ çR;; & 'kS'koe~ & 
f'k'kq$ "k.k~] xkSjoe~ vkfnA

2- 'kr vkfn la[;kokph 'kCn uiqaldÇyx gksrs gSa] 
tSls& 'kre~ ¼lkS½] lglze~ ¼,d gtkj½ vkfnA

3- vO;;hHkko ,oa lekgkj}U} leLr in uiqa-
ldÇyx gksrs gSa&

m	vO;;hHkko leLr in & çfrfnue~ vkfnA

m	lekgkj}U} leLr in & ikf.kikne~] gLR;Üoe~  
vkfnA

opu ¼la[;k½

laL—r esa rhu opu gksrs gSa &

1- ,dopu& blls ,d la[;k dk cksèk gksrk gSA 
tSls& ,d% ckyd% ¼,d ckyd½] ,dk ckfydk 
¼,d ckfydk½] ,da iqLrde~ ¼,d iqLrd½A

2- f}opu& blls nks la[;k dk cksèk gksrk gSA 
tSls& }kS ckydkS ¼nks ckyd½] }s ckfyds ¼nks 
ckfydk½]

3- cgqopu& blls nks ls vfèkd la[;k dk cksèk 
gksrk gSA tSls& =;% ckydk% ¼rhu ckyd½] 
prlz% ckfydk% ¼pkj ckfydk,a½] i¥~p o`{kk% 
¼ik¡p o`{k½] iqLrdkfu ¼cgqr lkjh iqLrdsa½

iq#"k

laL—r esa rhu iq#"k gksrs gSa&

1- çFke iq#"k&jes'k%  ¼jes'k uke dk O;fä½] 
p"kd% ¼fxykl½] oue~ ¼ou½ vkfn laKk 'kCn  
,oa l% ¼og iq#"k½] lk ¼og L=h½ vkfn loZuke 
'kCn
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2- eè;e iq#"k&Roe~ ¼rqe½] ;qoke~ ¼rqe nksuksa½] ;w;e~ ¼rqe lc½

3- mÙke iq#"k& vge~ ¼eSa½] vkoke~ ¼ge nksuksa½] o;e~ ¼ge lc½

iqÇYyx& 'kCn

Ø-la- laKk 'kCn ,dopu f}opu cgqopu

1- ckyd ckyd% ¼,d ckyd½ ckydkS ¼nks ckyd½ ckydk% ¼nks ls vfèkd ckyd½ 

2- vÜo vÜo% ¼,d ?kksMk½ vÜokS ¼nks ?kksMs½ vÜok% ¼nks ls vfèkd ?kksMs½

3- e;wj e;wj% ¼eksj½ e;wjkS ¼nks eksj½ e;wjk% ¼nks ls vfèkd eksj½

4- f'k"; f'k";% ¼,d f'k";½ f'k";kS ¼nks f'k";½ f'k";k% ¼nks ls vfèkd f'k";½

5- xk;d xk;d% ¼,d xk;d½ xk;dkS ¼nks xk;d½ xk;dk% ¼nks ls vfèkd xk;d½

L=hÇyx & laKk 'kCn

Ø-la- laKk 'kCn ,dopu f}opu cgqopu

1- ckfydk ckfydk ¼,d ckfydk½ ckfyds ¼nks ckfydk,¡½ ckfydk% ¼nks ls vfèkd ckfydk½ 

2- unh unh ¼,d unh½ u|kS ¼nks ufn;k¡½ u|% ¼nks ls vfèkd unh½

3- ckyk ckyk ¼,d L=h½ ckys ¼nks L=h;k¡½ ckyk%  ¼nks ls vfèkd fL=;k¡½

4- uÆrdk uÆrdk ¼,d u`R;kaxuk½ uÆrds ¼nks u`R;kaxuk,a½ uÆrdk% ¼nks ls vfèkd u`R;kaxuk,a½

5- Nk=k Nk=k ¼,d Nk=k½ Nk=s ¼nks Nk=k,a½ Nk=k% ¼nks ls vfèkd Nk=k,a½

uiqaldÇyx& laKk 'kCn

Ø-la- laKk 'kCn ,dopu f}opu cgqopu

1- iqLrd iqLrde~ ¼,d iqLrd½ iqLrds  ¼nks iqLrd½ iqLrdkfu ¼nks ls vfèkd iqLrd½

2- Qy Qye~ ¼,d Qy½ Qys  ¼nks Qy½ Qykfu ¼nks ls vfèkd iqLrd½

3- xhr xhre~ ¼,d xhr½ xhrs ¼nks xhr½ xhrkfu ¼nks ls vfèkd xhr½

4- i=@iÙkk i=e~ ¼,d iÙkk½ i=s  ¼nks iÙks½ i=kf.k ¼nks ls vfèkd iÙks½

5- ia[kk O;tue~ ¼,d ia[kk½ O;tus  ¼nks ia[ks½ O;tukfu ¼nks ls vfèkd ia[ks½

loZuke 'kCn :i

1- rn~ ¼iqÇYyx½ l% ¼og ½ rkS ¼os nksuksa½ rs ¼os lHkh½

2- rn~ ¼L=hÇyx½ lk  ¼og½ rs ¼os nksuksa½ rk% ¼os lHkh½

3- rn~ ¼uiqaldÇyx½ rr~ ¼og½ rs  ¼os nksuksa½ rkfu ¼os lHkh½

4- vLen~ vge~  ¼eSa½ vkoke~ ¼ge nksuksa½ o;e~ ¼ge lHkh½

5- ;q"en~ Roe~ ¼rqe½ ;qoke~ ¼rqe nksuksa½ ;w;e~ ¼rqe lc½
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fo'ks"k.k&Üosr ¼lQsn½ 'kCn :i

Ø-la- 'kCn ,dopu f}opu cgqopu 

1- Üosr  ¼iqÇYyx½ Üosr% ¼,d lQsn½ ÜosrkS ¼nks lQsn½ Üosrk% ¼nks ls vfèkd lQsn½

2- Üosr  ¼L=hÇyx½ Üosrk  ¼,d lQsn½ Üosrs ¼nks lQsn½ Üosrk% ¼nks ls vfèkd lQsn½

3- Üosr ¼uiqaldÇyx½ Üosre~ ¼,d lQsn½ Üosrs  ¼nks lQsn½ Üosrkfu ¼nks ls vfèkd lQsn½

èkkrq ¼fØ;k½

fdlh dk;Z dk djuk ;k gksuk fØ;k dgykrk gS] tSls& nkSMuk] tkuk] i<uk] fy[kuk] xkuk] idkuk] 
[kkuk] ihuk] pyuk] dwnuk vkfnA laL—r Hkk"kk esa fØ;kokph 'kCn èkkrq dgykrs gSa] tSls & èkko~ ¼nkSMuk½] 
xe~ ¼tkuk½] iB~ ¼i<uk½] fy[k~ ¼fy[kuk½] [kkn~ ¼[kkuk½] u`r~ ¼u`R; djuk½] on~ ¼cksyuk½] ol~ ¼jguk½] R;t~ 
¼NksMuk½] ØhM~ ¼[ksyuk½] gl~ ¼galuk½] j{k~ ¼j{kk djuk½] vl~ ¼gksuk½ vkfnA 

èkkrq:i& 

on~ ¼cksyuk½& yV~ ydkj ¼orZeku dky½

iq#"k@opu ,dopu f}opu cgqopu 

çFke iq#"k onfr  ¼,d cksyrk@cksyrh gS½ onr% ¼nks cksyrs gSa½ onfUr  ¼nks ls vfèkd 
cksyrs @cksyrh gSa½

eè;e iq#"k  onfl ¼rqe cksyrs gks½ onFk% ¼rqe nksuksa cksyrs gks½ onFk  ¼rqe lc cksyrs gSa½

mÙke iq#"k onkfe  ¼eSa cksyrk@cksyrh gw¡½ onko% ¼ge nksuksa cksyrs gSa½ onke% ¼ge lc cksyrs gSa½

èkko~ ¼nkSMuk½& yV~ ydkj ¼orZeku dky½

iq#"k@opu ,dopu f}opu cgqopu 

çFke iq#"k èkkofr  ¼,d nkSMrk@nkSMrh gS½ èkkor% ¼nks nkSMrs gSa½ èkkofUr  ¼nks ls vfèkd 
nkSMrk@nkSMrh gS½

eè;e iq#"k  èkkofl ¼rqe nkSMrs gks½ èkkoFk% ¼rqe nksuksa nkSMrs gks½ èkkoFk ¼rqe lc nkSMrs gks½

mÙke iq#"k èkkokfe  ¼eSa nkSMrk@nkSMrh gw¡½ èkkoko% ¼ge nksuksa nkSMrs gSa½ èkkoke% ¼ge lc nkSMrs gSa½

ip~ ¼idkuk½& yV~ ydkj ¼orZeku dky½

iq#"k@opu ,dopu f}opu cgqopu 

çFke iq#"k ipfr  ¼,d idkrk@idkrh gS½ ipr% ¼nks idkrs gSa½ ipfUr  ¼nks ls vfèkd 
idkrs gSa½

eè;e iq#"k  ipfl ¼rqe idkrs gks½ ipFk% ¼rqe nksuksa idkrs gks½ ipFk ¼rqe lc idkrs gks½

mÙke iq#"k ipkfe  ¼eSa idkrk gw¡½ ipko% ¼ge nksuksa idkrs gSa½ ipke% ¼ge lc idkrs gSa½
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vuqokn ds fy, fu;e&

• okD; lajpuk& okD; ds vUrxZr çk;% drkZ] 
deZ ,oa fØ;k vkfn gksrs gSaA

okD;¾ drkZ $ deZ $ fØ;kA

• laL—r Hkk"kk esa okD; fuekZ.k djrs le; ;g 
è;ku j[kuk pkfg, fd okD; esa fØ;k dk 
ç;ksx drkZ ¼dk;Z djus okyk½ ds vuqlkj fd;k 
tkrk gS vFkkZr~ drkZ ftl iq#"k] ,oa opu dk 
gksrk gS] fØ;k Hkh mlh iq#"k ,oa opu dh gksrh 
gSA tSls& 

ckyd% xPNfr  ¼ckyd tkrk gS½A

;gk¡ drkZ ¼tkus dh fØ;k djus okyk½ 
ckyd%& çFkeiq#"k] ,dopu
fØ;k xPNfr& çFkeiq#"k] ,dopuA

• fØ;k rhuksa Çyxksa esa leku gksrh gSA

• fo'ks"k.k ds foHkfä] opu] Çyx fo'ks"; ds 
vuqlkj gksrs gSa vFkkZr~ fo'ks"; ¼laKk½ ds tks  
foHkfä] opu ,oa Çyx gksrs gSa] ogh foHkfä] 
opu] Çyx fo'ks"k.k ds gksrs gSa] tSls& Üosra 
oL=e~ ¼lQsnoL=½
fo'ks"; ¼oL=e~½& uiqaldÇyx] ,dopu
fo'ks"k.k ¼Üosra½&] uiqaldÇyx] ,dopu

çkjfEHkd laL—r esa mi;ksx esa vkus okys 
lkekU; okD;&

1- ckyd% fo|ky;a xPNfr ¼ckyd fo|ky; 
tkrk gS½A

ckyd% ¼drkZ½ & çFkeiq#"k] ,dopu] iqÇYyx 

xPNfr ¼fØ;k½ & çFkeiq#"k] ,dopu 

deZ & fo|ky;a

2- ckydkS fo|ky;a xPNr% ¼nks ckyd fo|ky; 
tkrs gSa½A

ckydkS ¼drkZ½ & çFkeiq#"k] f}opu] iqÇYyx

xPNr% ¼fØ;k½ & çFkeiq#"k] f}opu] 

deZ & fo|ky;a

3- ckydk% fo|ky;a xPNfUr ¼nks ls vfèkd ckyd 
fo|ky; tkrs gSaA

ckydk% ¼drkZ½& çFkeiq#"k] cgqopu] iqÇYyx 

xPNfUr ¼fØ;k½& çFkeiq#"k] cgqopu]

deZ& fo|ky;a  

4- ckfydk Hkkstua ipfr ¼ckfydk Hkkstu idkrh 
gS½A

ckfydk ¼drkZ½& çFkeiq#"k] ,dopu] L=hÇyx 

ipfr ¼fØ;k½& çFkeiq#"k] ,dopu 

deZ & Hkkstu 

5- ckfyds Hkkstua ipr% ¼nks ckfydk,a Hkkstu id-
krh gSa½A

ckfyds ¼drkZ½& çFkeiq#"k] f}opu] L=hÇyx

ipr% ¼fØ;k½& çFkeiq#"k] f}opu 

deZ & Hkkstua 

6- ckfydk% Hkkstua ipfUr ¼ckfydk Hkkstu idkrh 
gSa½A

ckfydk% ¼drkZ½& çFkeiq#"k] cgqopu] L=hÇyx

ipfUr ¼fØ;k½& çFkeiq#"k] cgqopu

deZ& Hkkstua

7- l% xhra xk;fr ¼og xhr xkrk gS½A

 l% ¼drkZ½& loZuke 'kCn] çFkeiq#"k] ,dopu] 
iqÇYyx

xk;fr  ¼fØ;k½& çFkeiq#"k] ,dopu

deZ& xhra

8- rkS Nk=kS Qya [kknr% ¼os nksuksa Nk= Qy 
[kkrs gSaA½

 rkS Nk=kS ¼drkZ½& rkS ¼loZuke 'kCn½] Nk=kS 
¼laKk 'kCn½] çFkeiq#"k] f}opu] iqÇYyx 

[kknr% ¼fØ;k½& çFkeiq#"k] f}opu

deZ& Qya 
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9- rs e;wjk% u`R;fUr ¼os  ¼nks ls vfèkd½ eksj ukp 
jgs gSa½A

 rs e;wjk% ¼drkZ½& rs ¼loZuke 'kCn½] e;wjk% 
¼laKk 'kCn½] çFkeiq#"k] cgqopu] iqÇYyx 

u`R;fUr ¼fØ;k½& çFkeiq#"k] cgqopu

10-  lk ckfydk ØhMfr  ¼og ckfydk [ksyrh gS½A

 lk ckfydk ¼drkZ½& lk ¼loZuke 'kCn½] ckfy-
dk ¼laKk 'kCn½] çFkeiq#"k] ,dopu] L=hÇyx

ØhMfr ¼fØ;k½& çFkeiq#"k] ,dopu 

11- rs ckfyds ØhMr% ¼os nks ckfydk [ksyrh gSa½A

 rs ckfyds ¼drkZ½& rs  ¼loZuke 'kCn½] ckfyds 
¼laKk 'kCn½] çFkeiq#"k] f}opu] L=hÇyx

ØhMr% ¼fØ;k½& çFkeiq#"k] f}opu

12-  rk% ckfydk% ØhMfUr ¼os  ¼nks ls vfèkd½ ck-
fydk [ksy jgh gSa½A

 rk% ckfydk% ¼drkZ½& rk% ¼loZuke 'kCn½] ckfy-
dk% ¼laKk 'kCn½] çFkeiq#"k] cgqopu

L=hÇyx 
ØhMfUr  ¼fØ;k½& çFkeiq#"k] cgqopu

13- rr~ iqLre~ vfLr ¼og iqLrd gS½A

 rr~ iqLrde~ ¼drkZ½&rr~ ¼loZuke 'kCn½] iqL-
rde~ ¼laKk 'kCn½] çFkeiq#"k] ,dopu] uiqa-
ldÇyx 
vfLr ¼fØ;k½& çFkeiq#"k] ,dopu

14- rs iqLrds Lr% ¼os nks iqLrd gSa½A

 rs iqLrds ¼drkZ½& rs ¼loZuke 'kCn½] iqLrds 
¼laKk 'kCn½] çFkeiq#"k] f}opu] uiqaldÇyx

Lr% ¼fØ;k½& çFkeiq#"k] f}opu

15- rkfu iqLrdkfu lfUr ¼os lc iqLrd gSa½A

 rkfu iqLrdkfu ¼drkZ½& rkfu ¼loZuke 'kCn½] 
iqLrdkfu ¼laKk 'kCn½] çFkeiq#"k] cgqopu] 
uiqaldÇyx
lfUr ¼fØ;k½& çFkeiq#"k] cgqopu

16-  v= Üosr% diksr% olfr ¼;gk¡ lQsn dcwrj 
jgrk gS½A

 Üosr% diksr% ¼drkZ½& Üosr ¼fo'ks"k.k 'kCn½] 
diksr% ¼laKk½] çFkeiq#"k] ,dopu] iqÇYyx

olfr ¼fØ;k½& çFkeiq#"k] ,dopu½

17-  —".kkS vÜokS èkkor% ¼nks dkys ?kksMs nkSMrs gSa½A

 —".kkS vÜokS ¼drkZ½& —".kkS ¼fo'ks"k.k 'kCn½] 
vÜokS ¼laKk 'kCn½] çFkeiq#"k] f}opu] iqÇYyx 

èkkor% ¼fØ;k½& çFkeiq#"k] f}opu

18- èkheUrk% Nk=k% ç'ua i`PNfUr ¼Js"B Nk= ç'u 
iwN jgs gSa½

 èkheUrk% Nk=k% ¼drkZ½& =; ¼la[;kokph fo'ks"k.k½]  
Nk=k ¼laKk 'kCn½] çFkeiq#"k] cgqopu] iqÇYyx

i`PNfUr ¼fØ;k½& çFke iq#"k] cgqopu 

deZ& ç'ua

19-  'kksHkuk ckyk glfr ¼lqUnjh L=h gal jgh gS½

 'kksHkuk ckyk ¼drkZ½& 'kksHkuk ¼fo'ks"k.k½] ckyk 
¼laKk 'kCn½] çFkeiq#"k] ,dopu] L=hÇyx 
glfr ¼fØ;k½& çFke iq#"k] ,dopu

20-  papys ckfyds ØhMr%  ¼nks papy ckfydk 
[ksy jgh gSa½ 

 papys ckfyds ¼drkZ½& papys ¼fo'ks"k.k 'kCn½] 
ckfyds ¼laKk 'kCn½] çFkeiq#"k] f}opu] 
L=hÇyx 

ØhMr% ¼fØ;k½& çFkeiq#"k] f}opu

21-  —".kk% vtk% i=kf.k [kknfUr  ¼dkyh cdfj;ka 
iÙks [kk jgh gSa½

 —".kk% vtk% ¼drkZ½& —".kk% ¼fo'ks"k.k 'kCn½] 
vtk% ¼laKk 'kCn½] çFkeiq#"k] cgqopu] L=hÇyx 

[kknfUr ¼fØ;k½& çFke iq#"k] cgqopu

deZ& i=kf.k 
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22-  rr~ m|kua euksgje~ vfLr ¼og m|ku euksgj 
gS½A

 rr~ m|kua ¼drkZ½ & rr~ ¼loZuke 'kCn½] m|kua 
¼laKk 'kCn½] çFkeiq#"k] ,dopu] uiqaldÇyx

 euksgje~ & fo'ks"k.k 'kCn] çFkeiq#"k] ,dopu] 
uiqaldÇyx

vfLr ¼fØ;k½& çFkeiq#"k] ,dopu

23-  ihrs i=s irr% ¼nks ihys iÙks fxjrs gSa½

 ihrs i=s ¼drkZ½& ihrs ¼fo'ks"k.k 'kCn½] i=s 
¼laKk 'kCn½] çFke iq#"k] ,dopu] uiqaldÇyx 

irr% ¼fØ;k½& çFke iq#"k] ,dopu 

24-  Roa ys[ka fy[kfl fde~  ¼rqe ys[k fy[k jgs gks 
D;k \½

Roa ¼drkZ½& eè;e iq#"k] ,dopu 

fy[kfl ¼fØ;k½& eè;e iq#"k] ,dopu 

deZ& ys[ka 

25- ;qoka Çd iBFk% ¼rqe nksuksa D;k iB jgs gks \½

;qoka ¼drkZ½& eè;eiq#"k] f}opu  

iBFk% ¼fØ;k½& eè;eiq#"k] f}opu  

26-  ;w;a ikBa u iBFk ¼rqe lc ikB ugÈ i< jgs½

;w;a ¼drkZ½ & eè;eiq#"k] cgqopu

iBFk ¼fØ;k½ & eè;eiq#"k] cgqopu

deZ& ikBa

27-  vga pyfp=a i';kfe ¼eSa pyfp= ns[k jgk@
jgh gwa½

vge~ ¼drkZ½& mÙkeiq#"k] ,dopu 

i';kfe ¼fØ;k½& mÙkeiq#"k] ,dopu 

deZ& pyfp=a

28-  vkoka xhra xk;ko% ¼ge nksuksa xhr xkrs gSa½

vkoka ¼drkZ½& mÙkeiq#"k] f}opu 

xk;ko% ¼fØ;k½ & mÙkeiq#"k] f}opu

deZ& xhra 

29-  o;a çfrfnua Qykfu [kknke% ¼ge lc çfrfnu 
Qy [kkrs gSa½

o;a ¼drkZ½& mÙkeiq#"k] cgqopu

[kknke% ¼fØ;k½& mÙkeiq#"k] cgqopu

deZ& Qykfu

bl çdkj 'kCn] Çyx] opu] iq#"k] èkkrq ¼fØ;k½ 
ds lE;d~ Kku ,oa ç;ksx ds ekè;e ls laL—r dks 
le>us esa lgk;rk fey ldrh gSA
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çfrfØ;k @ Feedback

ftl rjg ls ;g if=dk fganh esa ys[kksa dks doj djrh gS vkSj ftlls Hkkjr esa ,d fo'kky fganh Hkk"kh 
n'kZd oxZ rd igqaprh gS] og eq>s ilan gSA if=dk mu fo"k;ksa dh ,d foLr`r J`a[kyk ij Hkh /;ku dsafær 
djrh gS ftUgsa vU; lEekfur ys[kdksa }kjk vPNh rjg ls doj fd;k x;k gSA lq/kkj ds fy, çfrfØ;k 
ds :i esa ;g vPNk gksxk ;fn ys[kdksa dks isij çdkf'kr gksus ds ckn çdk'ku dk çek.k i= çnku fd;k 
tk, ;fn orZeku esa ugha fd;k x;k gSA

& fojkt ysys] vkS|ksfxd vfHk;ark] Mh,p,y lIykbZ pSu] ;w,l,   viraj-lele@dhl.com

;g 'kks/k i= fganh Hkk"kk esa esjs }kjk fy[kk x;k igyk ç;kl gSA foKku çdk'k 'kks/k if=dk esa bl 
'kks/k i= dks laHkkfor çdk'ku ds fy, Hksts tkus ls ysdj çdkf'kr gksus rd dh ;k=k jksekapd jghA bl 
'kks/k i= ds fy, foKku çdk'k dh vksj ls fu;qä leh{kk leUo;d egksn; dk ekxZn'kZu vrqyuh; jgk 
ftlls 'kks/k i= dh xq.koÙkk mR—"V gks ldhA ç/kku laiknd egksn; }kjk 'kks/k i= dks ifjekftZr djus 
ds fy, le;&le; ij fn, x, lq>koksa ds fy, eSa mudk ân; ls vkHkkjh gw¡A 

&MkW lqjs'k lkgw] jlk;u 'kkL= foHkkx] vfHk;kaf=dh egkfo|ky; vtesj&305025  
sahu-suresh50@gmail.com

Kku vkSj dkS'ky dks lk>k djus esa mfpr lapkj ds fy, LFkkuh; Hkk"kk dk egRo fnu&c&fnu c<+rk 
tk jgk gSA dsaæ vkSj lkFk gh jkT; ljdkj fof'k"Vrk ds fy, {ks=h; Hkk"kk ds lkFk&lkFk ns'k dh Hkk"kk 
fganh dks çkFkfedrk ns jgh gSA gesa yxrk gS fd ;fn gekjs fu"d"kZ fganh esa çdkf'kr gksaxs rks vf/kd la[;k 
esa yksx i<+saxs vkSj vuqla/kku vf/kdre vkcknh  rd igqap ldrk gSA bl if=dk dks lkfgfR;d pksjh vkSj 
O;kdj.k dh Bhd ls tk¡p djds ys[k ij fopkj djuk pkfg,A

& MkW ftrsaæ iVsy] xhre MhEM fo'ofo|ky;] rsyaxkuk  jpatel@gitam.edu

foKku çdk'k if=dk esa çdkf'kr 'kks/k i= vR;ar vkd"kZd o xq.koÙkkiw.kZ gksrs gSA foKku çdk'k ds 
eq[; laiknd vknj.kh; M‚- vkse fodkl th o mudh Vhe }kjk xq.koÙkkiw.kZ 'kks/k dk;Z dks çdkf'kr djus 
dh #ijs[kk] lq>ko ,oa leh{kdksa dh fVIif.k;ksa ls mÙke 'kks/k ys[k fy[kus esa vuqHko çkIr gqvk gSaA eSa 'kks/k 
if=dk ls tqM+s lHkh fo}rtuksa vkSj leh{kdksa dks /kU;okn nsrk gw¡A

& ueu 'kqDyk] iafMr ,l-,u-'kqDyk fo'ofo|ky;] 'kgMksy] e/;çns'k naman.shukla43@gmail.com
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lar Kkus'oj dh ejkBh jpuk ilk;nku ls

paæes ts vykaN~uA ekraZM ts rkighuA  
rs lokaZgh lnk lTtuA lks;js gksrqAA

Chandrame je alānchhan | mārtanḍa je tāpahīna |  
te sarvānhī sadā sajjana | soyare hotu ||

paæek tSls rstLoh gksus ij Hkh ftuds Åij dksbZ nkx ugha gS vkSj lw;Z tSls ç[kj ¼Kkuh½ gksus ij Hkh tks 
vgadkj;qä ugha gSa] os loZnk lTturk] d#.kk vkSj n;k ls ;qä gksrs gSaA
Those who are free of blemishes, even after being as glorious as the Moon; and devoid of ego, 
even after being enlightened with knowledge as the brightness of the Sun; are eternally kind 
people filled with love and compassion for all.

pyka dYir:aps vkjoA psruk fparke.khapsa xkoA  
cksyrs ts v.kZoA ih;w"kkps AA

Calān kalpatarūnche ārava | cetanā ciṁtāmaṇīcen gāva |  
bolate je arṇava | pīyūṣāce ||

ftudh ¼larksa dh] lTtuksa dh½ ok.kh vkSj 'kCn ve`r ds leku gSa] os dYio`{kksa ¼lkSHkkX; çnku djusokys nsoh½ 
ds m|ku rFkk psruk:ih fparkef.k;ksa ds xkao ds leku gSaA
The utterances of sages are like an ocean of elixir; (to humanity) they are like a garden of Kal-
pavriksha (wish-fulfilling divine tree) and abode of pearls of blessings of consciousness.

nqfjrkaps frfej tkoksA fo'o Lo/keZ lw;saZ ikgksA  
tks ts okafPNy rks rsa ykgksA çkf.ktkrAA

Duritānce timir jāvo | viśva svadharma sūryen pāho | 
jo je vāncchil to ten lāho | prāṇijāta ||

iki:ih va/kdkj dks nwj djus ds fy, fo'o Lo/keZ dk lw;Z çnhIr gksrs ns[ksA bl çkf.ktxr~ esa tks ftldh 
dkeuk djs mls og çkIr gksA
May the darkness of sins be diminished from the minds of the sinners, and may the world witness 
the rise of the Sun of self-dharma (faith in righteousness). May every living being get, whatever 
(rightfully) they desire.

----
ilk;nku lar Kkus'oj dh ejkBh jpuk Kkus'ojh dk ,d va'k gSA Kkus'oj 13oha 'krkCnh ds ,d egku~ lar] 
dfo ,oa nk'kZfud FksA os ukFk vkSj okjdjh ijaijk ds ;ksxh jgsA vius 21 lky ds NksVs ls thou esa] mUgksaus 
Kkus'ojh ¼Jhen~Hkxon~xhrk dh HkkokFkZ nhfidk½ vkSj ve`rkuqHko dh jpuk dhA ekuo&dY;k.k dks lefiZr 
ilk;nku egkjk"Vª dh ,d yksdfç; çkFkZuk gSA ilk;nku ds dqN inksa dks vFkZ lfgr ;gka ikBdksa ds fy, 
çLrqr fd;k x;k gSA


