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HJHIEHIT / Editorial

qHTEH g
Editorial

gRT ESgIS B AN dedl URd: €Go8 Holl Hifd &l Ja1 i

v 59 I Sy uRad & faaxTet Hahe 3R IRURE Soff Aidl &1 NAT & qrey Arg
W Tl 2| AT MR & I 3H Igd Holl Fahe Pl Aidbx [HfId § | Tellaet arfisT &1 1.5°C & iR
AT H= & IRT 9T & el BT BRI R B oIy Hree IcAoi= H WRY IR @R dern
IfaR] 81 gl 2 | T # URURS SHoil Al 3 IR IRURS Al Bl 3R 81 I8 59 AfRadh SHoll HAhAY]
% IR W 'BRA eTSgIoA’ A1 W BRSO Uh U WIgs 89 & WU ¥ SR &, Sl 9 hddl Soll
& YRURS Al BT fdhed 99 Hepdll &, diod ARI TN 1R RIS & H SIBE Mg dI Holl
ff Rig &1 |Faar 2|

R, S gaq H faea o7 g sefegaRerral # e €, <fig A & Sl @l gedl AT Bl
< BT © 3R U dRad W@ il il DI 3R AR 8 | 59 dRad W@ed Holl Hifd H T Bl
U IOl Ifth & ®U H Wi BT & Hdhed B 1Y YR ARBR - IS R grgsror e
(National Green Hydrogen Mission) @1 Y[B31d 219,744 TRI§ & TRMEH Toic iy 3G & A1ef @ |
9 AR &7 JR Teed 9RA DI BRA BISSIo IR 3HD TChl & Iedrad, SUIRT ToT Fafd &1
df¥qep B T 8 | I8 Dacl Teb ST USe 8] 8, diod I8 SHoll AR, i Wyl iR
ggtaRofi <1 &1 U Braof W 2 |

T S & o BTSsIo Selis § Fa¥ TR A3 # Uil S dTal a7, dfd] I8 Was wy
T SUES Tel BT | 39 T QBT S Tl AT MAT F 37T BT Tsdl 2 | ST Bl faferr
3R IHA B dTel PIa IS B IR W BESIoH D J&I wY A A9 TN & PIs H afiepd
BT ST 2 | USel & U BISgio, Sl UIdbiad 19 A i Mod ReifHT ufdhar grT a9a1 2 3R
SAH 9RI AT H BT STSATHRIATSS ARl H I Bl & | TAT & E8 gl o, T+ Ui
T BT SUINT 1T &, AfhT SANTT BIa SIZINTATSS Bl HeR B folaT ST 8 | TRIRT 3R e
HIfAHRI TY & BRA BTSgIol | SHBT IUGA oId & [degld—aTeed ¥ 81T § | 914 59 Ufhar &
o amawaes fASTell AR a1 yas o1t S TG0 Aidl T @l S 2, a7 59 g9 ufehar #
TR BT I BIAT 2 | 59 URHAT H IU—IUE & BU H Dhael faiior IR STerare & fdberd]
2, foraa T gRA BISEIoH Sofl  Id—uferd gafarv—argdd Bl 2 |

IRT & LT gRA BTggor e & 91d X 1 39 A9 & J 9290 9Rd &l 8Rd
g IO 3R $HD TTh] & ScuTe-, STANT a7 afd &1 dRdd &g 91 & | 39 T § TRAR
= 99 2030 dF & oy HB ed iR fd & o4 wigra & ufd a¥ &8 & &4 5 ffers Aifgs
Teq gRd ESSINH SAUTEH &Hal BT fddr Hx1, R A7 & SMeR W 10 fAfers Mfed = a&
A 9QTIT T AhdT & | 59 & A1 R grssivi SdTed & folv T 125 fivmare &1 ifalRs
THHRM ST &1 DI 7S I SIIST ST | §9 &3 ¥ 28 ARG RIS | 3ffeI Dl fel a3 JeH
BT A B, T W28 Holl &3 H 6 TR A 3D H{IA IR fef—fred ADBRAT BT Ford &1 |
IgI a1, 39 e 9 ufd av o 50 faferss Nfed e wreq Sresiiaarss Scaod § BT el
IR 71 g RIS | S & Shared o9 AT | HElkd FAHa & AT |

JEI T8, IOHIAE Uedred @ dR IR YRA WRGR 7 I fA9H & 991 sraf=aed & forg
SIGHT (Strategic Interventions for Green Hydrogen Transition) ®TIshH @ YoIATT DT | D
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FHTEHIT

T QT UHRI AT A3 UM o U], BNe WR UR SelaglallgoR & (-4 T 9erdT o+ & forg
i rcTes, iR ™1, STl T Ufd fhalim STTes & MR WR & 5 aTett el fair
BT | 39 AATEHl & A1 | Relrdd $SEIe, [0l U, Telusel, TASIURT, iR $feaT sifae
SR 9IRA DI TE AaGid 9 7ol Hufai 7 8Rd grgsior &5 H 3Rl Sferk & e & ufdagar
SIS B |

B 9 ¥R ¥ fb 9 AR Sulf 3R g Suff fastel Scared # df Jhel Rig 81 @ €, e 9
I BT SIATeH Geh 1M1 988 HIoA 8T & | BRA STeglor S8l [ARy &1 & forg Hofiawl a9
JWRT & I8 98 A% AR AT IeNT BT &3 8 AT ST {07 BT & 8, 9N uRas iR
difciReaa @1 &3 81 a1 fhr fire WeRY &1 a1a 81 o AR 3R ua+ Sl a1 sff+f¥erar o
R BT B foIg ey fASTell & BTEIoM TR TR &l ST Gl 81 3iR eIl T IR IH
G faSTell # gaell ST el 81 | 8RA BIgSIo ddbrild dad Yeb YRV HHE T8l &, I HIRd
% oY Uap g1 o7Tfieh TH—<ioR © | SR3RIeT I8 WIRd & folg 37fieh Ud Y—Ioiifie 3/aR & | |IRd
AT H AT Fea <ol STARIBARI BT AT 85% 3R HIhicrdy T1-T BT 50% 3T BT © | IR
g SO 39 3T RAT BT gerdR wRd @l fa<elt 981 F=amg |

STef U R BRd ggsIo & A1 3RIT YT oS O X&T &, 98 sHP ATId ST
@1 faem # g TR A=ID, TN iR ATRIE AT 1 € o b i I drTd,
SOIFSITgOR B IUARTAT IR TECT, HSRYT AR URTET Bl AT 3R Ied—Ygall dlel Sl Dl
JNMILIHAT IS | ISMDT DI 1 FH FATAT BT T FART WIS S0 |

YBRATT I8 3T B, U] IIRA DI SR BIggIoT fIRaRAT & AU HUT Bl ATHR B
& oY U IgERIA I W B9 HIAT 811 A18 98 Tl UIgl Bl golagialigo ddbeidi 3R
ST BIgRIo 4RI AMRRIT UR IJHL iR fdbra H Faer &1 91 81, Idvs AR Rerg
gl & foru efiR—eR eRd BsgioE & ST der &I Jifarddr 8, a1 i s awfod
UISUATST e a1 3R daxiel R HeRYl g Faid giawsii & forg g ai= &1 f[aera
FHRAT T | 37 9 & H At ofR @RI T | & &R BN | ¥ @ A1 RA T Hrenfivan
ERITARYT, A9dI & IiRor iR R grssio & ol U uRefl iRy 9o a9 # +ft
ol IfieT A =Ry |

TRA BT LR BRI BTSSIo M ddd W8 $oll 3199 &I Udh U8l el ©, dfod I8 <9
D TDhA1] ARFRIBROT AR AR BB BT WD © | 2047 H T4 AR 39 W1 & 100d
Y H Je B, T Holl WA SADT T ASIgd WH BT | TN, ISdh Farari, 3o
IRGRT At R ST ST B I8P Ufddgd @ diadd I 9Rd 8Rd ggsioi Hifd & B
H T B9 BT e | Ao | UWR T | TART I§ A1 © (b IS 89 AN, Sera iR g
Sl B AT BT THIdg FHET WIS od &, AN IR 7 DHae U Holl STkdl Dl GRIART BT,
afcd 9 ST BT Ve Wew, BRA 3R Fad 9 $1 faw faam # wwef 8|

fI UahTer & UTadi 9 IR 2 & 9RA # 8RR eTSgior el Hifd IR M9 1 319 fdar
QTS X 3R qar fb 39 MM BT Ahel a9 | SAR 16l TR B MR Afereh ot T a1 J(AepT
B WAl & | 3MUe gemal iR HfAfshameii & TR <& |

— ST 31ed yabrer et
g |UTes, fd= Yehrel
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T
ASh—golde—Hab b d—RRed (MEMS) ¥adre™ @& i, fA=or iR Rerr & TRie ®f 9ad
32 € | TASUATE JUBNY, G BIC Jif3h Tch] bl Uh 81 &I W) goldei~ed & q1e Siied 8, 9
Hded 3R HATeT Bl 7 dad AP Hrde 91T B, 9fod 3MfSd fAvaa=g iR R grdy oY

AT B | 39 A¢ A ° THSUATH I difead, anfefe AR ik W fafvmior § Suanr &1
ST dTell Faarer Jonferdi @& &g | ol Wl 6T © |

JEferT & e H, TRIeRIMICR, SIRRIDIY, 91 3R d/d HaR o UHSUHTE IR Aeld
PRz GRREd ST H Ayt ST 41 © | A RIared 3, Wi o 3R wrarferd R
IEAT (AGV) BT 370 GAfaRvT & A1 JRIE IR FIAaTgdad Ad-fomar ot § \er g41d € | g1
P I Ig A T & fh D THSTHTH U= AT USRI & ARIH | AFa—IIdle id:fhar
DI HeH T 2 | T8I, AR UThiaed AAII Bla—HTdl Bl Thed & 3R Io Sed Heldhdl D A1
Jeifed foharett # uRafia o € S/ Afamee ok ffthr arif & v 90% | 1S Awerdn
R T B B | AT AT 7 Dol NS IR BT Tl wRelt 2, afod @masiRe W@
DIeTet fABRIT B BT AT A TIRd Bl R |

EICad & AT, TAS AU R BT ATID WU A YATJATT ERITT AR qAaRo FERT1
H IUANT b1 ST 8 | HUH, Sa1d 3R A9A IR ARAR Fffehar Tar o= &1 S e e
fehamall T 318 Holi—hRIet TR &, SISTCIgH HH BRAl & IR [EHTSH HAaTeld DI gemdl <l & |
HE@YUl 91 I8 & [ UHSUAUH—3TETRT WichH 2eftih 3R UfRiefor arararor # A1 uer fby i
RT ©, Sal BT 3R SOl AR THIHRYI, J&ICHd 3R el [SSe § ARG 39 U<l
TR Fh ¢ |

@l TR, THSTATH Ty dael Geb debeildb] I A Bl AP &, T8 U DIRIA—Tdcid
2 | e HEHT Bl ToThR, RRTH Telu H IR HR, 3R UThfcdd ATa—HA AU DI G
TR, THSUAYH PIRITE Bl WaTer & AIS & oIy TR 3R 8T & SR I BT S&NT 4.0 31K
ST I8 FAre B I FHAT & oY Aaedd ISRV H o B 8T 2 |
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e IR, A 9SANR, AN HAR, a9T I1&d T gerad RAE, FTell UGl & Iqare PIerdd & T H

Abstract

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

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

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

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

HEeq: THASUATH, SEUNT 4.0, TE1T AR, YaATJHG ERETE, WA, Jdlfed 3RI, U8
Y JYHRYI, -G BTIHTd

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

R BT IUANT IRSHA SifeHifea yonferdr o
QPR UE AN TS 3R AT SUHIHT

Ioled T®, s aRE & ATIANT A fbar i

yRR=yg

AR f&SITe H ol A g3 Wi, fawaeardy
TR W [qeaasiiy, EHrs; iR HeIe qhil o

gl AT | URT B | Aerdatell ¥ 57 | B
cifdhT &g URURS HUNTerl T uae, I,
ANTA—ITEaRieAdT IR FEAdT & qrd Aol
I Gf¥ebel e € | fafd=T wmemE |6 9,
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# fORy ®Y 9 A% AT gY E | 3 BT
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oI U il faden g | TToTdhd, THSUHTH
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31 AE@qul B I <8 &, STal g1 Al
3R ATUIRIGT SFTell Ul & HATEl &I AR
TR PR Al © | TASUATE ddbHid & AT
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U o1 wad & e wR R AdeH, fEm ik
foh AT e | ATShISide -aT 3R ATghTNf=T

e 8, S AT B TP S &F T |
i, fagd IR UaTei Je1 dci &l Udhiad

TadId U fafdre Riaferdid (Si) 99 R feax
fafdre o1q Sfiadrgs sEfardd SUSR I91d §
3R U U91d I A & Sl 988 R B
AT R Ahd & [2] |

AR, TFGUER IR R Affold Hglei
(PLC) wfea aarfera yonferdl & UHIHRoT &
AeH ¥, FABTC SENT HJeTel ddiidi &
JeT T ¥ d8R FIhdT SR [Ieaa=iadr ura &)
aahd g, foew aRares @d &k Ffedr o
Seerg=g HHY 3T 8 [3] 1

AJTAT WG] DI ABAIBI Bl STHIA
i &5 # 3R gqeTd off X& & | 1o
@ IR & 91, O BT e e AR
UHIHROT & SIRY ATel & HaeH AR GRET DI
J8dR g9 W dfad 81 BT & | BT, Fed iR
BRI TR §9M DI STHRT Ul IR TR
G B | ARBI-sddel— Adfaed Rived
(THSTHTH) = §1 ARRAT BT AT B feam
2, R S adiadn QiR =gAad fsrelt
WOUd qel B WA 9T AHa & AT B
THEUAYH @ dR TR SAiCHIfed sy |
Iurft B & STef SH®T S 3fR BT MHR
& HROT [ILqH-RIAT MR QeTdT et Heeayu]
B & | TR IR HifeRT, S99 udue, daree
Rerear fi=or, a3 gRem Ffagmn ik ST
fafrga S yonferdt o THETATE—TenRd
SYBRON TR BB &G dP R & | ISR &
fore, THEUATH  SIRRRGTT 3R TRIeRIHIeS,
WRAT &I a4 8 SfbT &1 wfafsar &1
JER T B |

TS UHYE SUBRN & 707 H et e
ROT ; fouirs=, HERTT T, TBY IRITHRT
3R ABIIAT, ST AZHINRTH THh-Tdh! (TATAS)
& = PR T [4-6]| ASI [9] & AR,
ATgehITeCH ¥ fEoTe, FHI0T &iR SIgINT w1

D UPh YU QAU IR ST 2, o fh
forar 1 ¥ fesgmar war ® [6-7] 1

o 1: ArgHI—Riked ool (THead))
b Gs [6]

RIS & T99 TASTATE SUBRN B
yeeE, favaa i iR Shaddra & a9 Hral
THHROT, Jpoll ST AR W &I grfad
B © | TISYATE SUH & forg HEIRTS &
799 & fo i Rerar, fagga wor, ard
T, RIS R 3R Sig—HIdd W f[aar
fpar ST =1y | HERTE & =TI | W
U HRE ©: AP HRb, AT HRB, UihA
T, faR]d PR, RIS R, AN AR
qTOar [8] 1 SAfIY, THSUAT SUBRUN Bl
Aherdl HAIRIA & F1d IR 984 3T iR
FRA T | 399 TT H, HI—ImRT HRI
(ITHH, BT =41 28 (CNTs), SRHS, SIHS
TME® BT (DLC), THSTIT BT Sfactidh=T I
B T 8 S d8eR ifFd, faga iR i
T, IGE AT 3R AGHIUT DI YLD
IR B
TIEUATE dhld BT faer

UHSUATE BT Sfaed 98d QRIAT 81 B,
ofd I8 don ¥ el 8 & dee ©
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R 3MRMd IIIART & | &y afhal =

UFARIHICR, UHSUHUE/NEMS Raa 3fiv

STTT—3TelT HY 3R WIHT IR THSUATH Th-1h]

UHSTHCE/NEMS drRIAER [9]| 9 33

& 9w # Ag@yel Inree fear | 39 anremi

ITRNT &l (R 2) & ATAR THSUATH

A I G H TN @ foly & THUHTE

SUBRYN BT TR FTTT—T T SORIT 8: 5, A

eh-ilh] T fAhTd 83T | THSUATH BT [
1952 & UG W IO 3N, 919 U8  TASUAYH
SUFRY, U a8 @ d a1 (SAW) fhecy,
SR $ §T JMASHR foham T o | S9a 91g,
o= THsuaTy IR S e wu |
Ul o, R H MY, SN §dhuie fiex,
UASUATY  STTSRRGIY, TASTATA/NEMS ¥R
WER, UASUATH HATSHIHIA, THAEUATH

JMgRT (RF), Sifftedhal 3R 91T THSUHTH [10-
15] |

qad WEnfifeal § THSTHTH SUdRT
SUYRHT Soldei-Iad, TR @A IR Oig
fafecar, ot 3R gafavor, sffemifea @ik
gRIE, TIRRUN 3R <&, Ug=+ AT SUBRN
S 9= & STUANT ¥ R By ATIBIND
AN & oY Ueh =TT SHRAT ol & 2|

MEMS Categorization

Fluidic MEMS RF MEMS

Used to change or
transmit high
frequency or Radio
Frequency signals

Used in flow and
]'5['...'.‘\.‘\'.”1.! SCNSOTS,
poecumatic valves, and

I !l..'[1'|.|!'| Fance pumps

For biological,
chemical, medical, and
pharmaceutical

Include; metal contact
switches, shunt
switches, tunable

applications. capacitors, antennas ete

Optical MEMS Bio MEMS

Designed to interact
with proteins,
biological cells,
medical reagents, et

Fabricated 1o direct,
reflect, filter, and/or
amplify light

Can be used for drug
delivery or other in
some situation of

These include
optical switches and

reflectors : :
medical analysis

o= 2: gusyaeE e (15

MEMS &1 qdqd-ier) et 1 ugdard

PIIT—IMETRT ATShISATEHD bl 3R
g b dhd Yomferdl (C-MEMS/NEMS)
I, BIE Aiegd (TS iR T dree

gl ¥ fIvadi, a8 T R aRfF=re= &
IR gEcld, o Ve fafSHior 3k uahieror Heel
Tl & HRO TR HY | 91T 2 |

qgY BiSH AT H A Teh & bla gardf
DI I7! fARre faRivdml &1 AT fby fa=r

AR 3IR i3 O & HROT TG SUDRT
ST # e memeies &5 & | 3 fayany

TN o~ N v o (&N
TRUR® RIfTha—3menRd ArsHhIbfa®H I
gfparent d§ AT HRAT| STI—dTIHETT

URIRITCIRTA, ST 3R 98l adicidl Bl aTetd

GITROT AR S Sea—9¥Td Tl STIordTi
& fo1g e gl € | Breiiid, TRNTeTer—3aia

PTa GRARI § 98 B folv 3mavde 2 2,
JfRIf3d HhraH, IRaTHS fawuor iR gy
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fofor SRt IR TRt} T HROT 99T & | 39
BISIGAT BT ST SYBRUI DI GTocara-
&I, SIRITHT AETdhar 3R dreddiferd Rerar o
T 99T TSaT B | SHD ITATdl, TARBIT B
SR fagrd iR Fif¥e oI ST AerNgds
TR Qeb AT 941 3IT 8, Sl anioriod
IR & oIy a7aeaed Uee Yarga &l
AT Fxar 2|

Teh 3R HEqqol AR Dre AEA 3R
giicad I FEIel gelagisl & drE Joidd,
HH-—UfRY arel fIg[@ dua U o o

fAfed 8 | I8 dera—<deTelel AT Tdiel SUBRUI
T & A1 fdeed, qua [werar a1 ues= |
RRTIE & HROT 99 Fhall & | AT B, JIiaRog
3R Sa—FIfHcT IR & foly gocara-a
T8 AT 3R HREHT G BRAT STRIH
TIATHBAT AR Sg—HTerar o7 FaiRa wa
2| s @ sraxenatt ¥ gRadd SudRei b
eI H IR YT R A &, T ardfdsd
ST & uRgwl § S99 SUART H 9T an
A T

sfad:, fafdy wrda—emenRa AR @1
BRATHAS MEMS IR NEMS @ehH # I
TGN T IS GTeIT 9T Gl ¥ | ITHH, CNT
3R TARY BT ST AARAT 1 YA Ui &
1Y STganforT TwRRUT AT 3R ATShIbISSHerT
JHUAT B AT STRHAT B ATTLIDRAT Bl 2 |
HYRIT AT ARTI—SHTaeierar | aasiar fby
{91 ey TaTeRoT It RAT Ueh T AR
g ST e MU= BT AT Bl &l 2 |

AMAeTH 7 | AT JNl R H1g I,
fareaasig fagd SexwaT JMkead a=aT &k
qISCIIGI1I A8 IO Pl \eTH BRI, Folgd,
AU 3R effr ®U | FasR dHraH—
JMTRT SYBRON BT AT TR BT ST SRTeA!
YIgl & Tdre, warRed Jar iR uataRofiy
Rerar &1 ggcdl A B q=T B H FeTH 8 |

T Susel @ forg AARTe i
faferat

THSUHTH SUHRYT a1 fafdre sriemar &
SINIR, SUYhH HARI &7 gg+ fobam i 2 |
THASTATH ¥ faf=T faerydmeti &R fasd faey
&3 H JIIRANT & AR fAfde JhR a1 AT
Suere € | AARTA BT FI7 AT AT &
RNifh T8 TASUATH SUBRVI & Ue3H, fadr
R favgaiodr W e wva ST 2 |
UASUATE &1 Adreq HARIeT & au9 |
gTfad BT &, Rrad Rfae, faferefs,
faferea—ameRa &SR, EBﬁW—?ﬂT%TIﬁH
FERT 3R difer R wnfaet € [16]

TASTATH fHfor # mmaR wR fAmferRaa
FERIT &1 SYANT fhar Srem & Riferet=
EETES (Si;N,), vegfr (ALO,), vegfftam
qrsergs (AIN), R (Zr0,) 3R
fr—dmoaE @g—saferd RRfas  (LTCC)
THSUATH AR & forg S=1d R &
i g4 Icpe T Afh, HS ARRRT
IR =g i BIar & [16-17] | ITHIH H 3=
ED TfNerd Bl & RIS RO 36T SUIRT
THSUHTH 3R NEMS # o S |ebar 2, wiifd
B0 € [18-19] | CMOS T®+IdG & A1 FHBI

C-MEMS/NEMS Wit &1 got e

IRHAT & BRI RAferpi HERTS BT START

DI ISR PR B ol 1 FANTAT BT AT

THS AT deh-Tdh H g YA U fhar Sfrem 2 |
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diferat 1: yRuR® Rifaai 3R Srda—amenRa AiRIed &1 o

1| gifye ufda R, TraaR-yaur 3fhd Ao 3R T B
~200x e
2 | qUHTHLS ~130-180 STAT ~1 2IGiY AeH, e
3 | sdifdcea SfefaTad (ST o1 I AAH], I ST
Heacifact IRAHAT Bl )
4 | e Al ~150 ATC/H. & YMHI: ~5000 W/m. K, BRT: ~2200
W/m. K
5 | agEum IR o HRUT A BT | TRATYHICTS - 3ffeeh TYHRUI
6 | oo HOR, HR e, Ug Uy THSUHTE &
fore Suged
7| IS RRAT | S RIHRuAGRY & Ui IHT RS TRy (SIS,
Hag=id S{IESR)
8 | g erggadr Hiftra I (S, Aipre) - faferan
THSTATY
9 | SV &H OGRS T (R, | 3rTcll didl & ThguHed (g
TR, T IUSHRT, IT)-THSUHTY , [oT,
ol IUHR)

B iR JHRE o faforet sHfRE,
Rifefpd @rafge 8k SHS—ATS®  Bred
(ST IBTR TOT Y& BRAl § [20-21] 3R
UiferR S UISIgATd, THg—8 3R WRIei A1
Agcayul TATATId, ARTd—HHTaRierdr 3R
JATHIO H AN Y& &xd ©, forad d
RII—UHAS AT 3R oTdiel soidgia faafor
& forIg Iugeh a9 Od € | 39 M H, §=A
& HIET—3MTRT HEIRT, S BRI, HTEA
A—cgg (A7), 3R T R R, S 3
HROT THSUATH TN & fofg S=a AT # 8
[22]| URAR® Riaferdd IR dwre menmlRa
FARTA & |1 I8 AT 01 & R TR

g drfereT 1 ¥ fawars TS B |

wiguage menfral e w vuygd
(Bibliometric) fageryor

3R TN TRRTAT SUHRYT FHT SUART FXdh
THRUATE HiEiel faer uR faveyor faar
T, foRTH WhII ST TH A Ui
&3 A 1544 WY oIl BT =¥ AT AT | b
HETqol fAZIyvT: $ UGN BT SUANT HRb
e qIad I fpar 11, Rrad I8 W S
@ T b 2T <okl H WRJeh dlas GHSUATH
DI G T AP B, et e 8 fh 59
TP BI JAMB AT 2 3R ST T DI
W TRE ¥ I DI eHA B | IR wSAl
YL JUBRT DT YA B Ied—~ A~
DTS dTel AR ded Bl fF 3 ¥ fe@rr
2| 9 YR, W& ITHIT & T AT Al
vt @1 <froar & @i S B |
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ooy TS FelSS fAgeo @ ave, &1 A9 ff R
mi:melemmnamlmmmmmﬂ fopar <irar 8, s ded SureT swHTa fhu

ISP AT A &, o & o 4 3 e
TIT B | THETAE dlaS H deN 99T o B,
ST a1ef 8 b TASUATH dobsil @l AT
9gd e © | I8 favewur afEa fawa, S
o+ T 2N & H &3] D] U PRl H HaQ
FRAT 2|

IIIIBIIIB|EE|WIIIBB|I3III03| deyices o ot et =3 8 ot o

fa= 3: Tl (Bibliometric) fageryor
$T SYANRT Hd gY e 9Iqd

eleciromechanical devices
208

3%

o= 4: TR (Bibliometric) fA¥ayoT T IUANT H=d Y g4 WA

@At § QS GHTH USRI DI YRIHT IR yonferi & o, e iR UM,

e Rig—aife gonferii (vTAeE ) Wﬁwmmwélwﬁ
[23] BT SUANT PR ¥adlel § GeH ST TAETATH UGN BT SUITT Soa IR,
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AT AR eTaT GRARTT Far & | Ware

AT W TS UATE BT U AR Agaqul

QUGN BT IUIART B Sifced GeH A3
BT fEog o S wadr € ok feog_i &
<A FfeAt iR fAwr 99T & A1 THSgATH

™

B RN THIHRI | THSUATH
UGN HRIT, Taeqe SR Riiat dHererf+
BT BIC HiST H TbIdpd Hra IR wrare

SUFRYT & TSI ATIGS] DI fSTTE 3R Tga{erd

(N

qcdd T 3T 941 & | IR Ud o= &

PR H e 9917 © | Fafeear Jeifea, sienfie

ITTAR, THSUATH —IC USRI AR S&TdT Bl

AT IR @RI et Afed &8 S H,
THSUATH AR 3R Yagued i 4 &l qerdr
3R URgEd # AcH wU I GuR far 2
[24] 1

TASUHTN AR aTe @ foly Jmmaead &
Fife I ASIH IRt iR qATaRvi HIG s
$I FARE UeH @xd g | soladd, s
Jare ik wre fafmfor gonfert # eraR
TRICRIICR, STRRRDIY, Ta1d TR 3R SIS
A9 SHISAl WA Bl B | forg TE o &
ITIAR, TASTATH Srecdid HER A9Ifes
A gelcd @1 arafde wFg A0 gRgEdr
B g &, T 31fdids aret i e &
T ST HahaT 7 [25] | 3T ORE, o U4 31
qUi FRIAR @i IeREd @ oy
TS QAT UaieRMICY & STIIRIRT T quie fasa,
STl el X8 U R =1 Iqarerd (Rar a1
o1 3R Ried SS+Tesd &l &H fhar [26] |1

AR & 3T TASYAYH  QaceucH
ATghl—ssiolT 3R Td Ty =T § Heg
IR 8, Sl Wi Wared & foy Ageayu 2 |
T sder UBRTT # waarferd sridel & forg,
T T4 3T THASUHU—STRITRT ATgeh IR
g0 ST AR & Tchl DI FHI
Fhd € [27] 1 J&ieH H godgRefed 3R
qoligcifdgd TASUATH  YaceUey & AT
q Ieg—MgRy wffesan gonferdt f v g8 €
T argaet ufhar ¥aared # JuR 8o ®
(=0T U 3= ) [28] |

qerdT 8 3R fadiaar & &9 &xal 8, ST aFf
TENT 4.0 3R 3MENTH gex1e 3M% 7 (o)
wieHEl & g geaqol € [29] |

TASUATN  SUBRYT TEBRI Wler it
H grefm H Al IR B & | JQifcd Yorsi &
forq o T 31 §IRT THSUHTN dei—cieh WRiR
Y Y A, S A AT 99 A @1
AT < 2 | SISt BT ATggd avgalt Bl udhe,
P! Uhg Bl ARG BT FART B IR T
AT B B F9I GHeARI d g9 H |erH
IR, TE fABRT AFa—IdIe eI BT deTdl
T 2 [30] | Tt AR, THETATH SN o
AT DI 3R, TI—shHdg Hisharsii 3 fgaM,
el iR Ser—warferd yonferdi # Iga faar
2 | e, g, TaTaeor iR e H ]
IS APl & SR I Tl Ul B
AT gonferlt & forq saeaeds Fior #ARae
g1 SO UHguHTd i SR HERae
SONFTIRET 3T 9 W& &, ARaR—HIfdd ScreH
JoTferdi, TIE BREMI IR @R J&ifea #
sH® WM # g B B SHIR B, Rraw
TIRUATE 9™ H WEred &1 Udh Y-d bCdh
9 ST |
TASUATE UGN B IHAT

3T & I H, A&Ie ST g (Trs),
AT 3R AGHI—AT TH-AIb & AT
UHIERVT & HRUT el B B I8 & 3R
THASTATH 3.0 9IS & U die g=geT o+
Juirs gigaar s8R i 6 = 5 &fR 6 [31]
# fe@mr g1 w9 faoell @ @ud @ik

UHSQAH Tdmildh & TgeROT I &HdT Bl SIred]
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8, V@IC TATARYN HIGH, i BRUR AR AP
=0T & g # @ ugd e € el

et Bl gay Y oY 8|

EVOLUTION OF MEMS SENSORS

Technology = marker
dovolopment

_}-"nrr_\u

MEMS

Wiparablen b

AT

g
STk € T By Haa

MEMS 3.0

1.5

-

rables! VIPA Boom

T
w010 [p—

| iccersionofdemioeme 3

T
20307

3 youry!

faz 5: TS uHT 9WR &1 faer™ [24)

TASUAT QMETRT SUBRUN BT SYANT
TP a1 faaRer & forg oY far Sar & <T&f
&q ¥arg 3R gara &1 el ® ¥
o SITem ® [32-33] | 3 THEUHTH HHR: O
TIe=NCH & AT AfT—arS! 3R ST—arS! SUDBRul
TR AT U H fHaAT ST 2 [33-34] |

o 6 eIfal & % o1 Wk W Aa sfeat
IR faff=1 HERi T QUGN & JAPRTT &
TR Hrenfirast &1 e oo far omar 2 |
a6 # U1 31k q2s T8 RUKE & 19N,
TH DI AMTd BT 91 el BN IS STHRBT
SIS -TRT & 3Tl IMATH O HETg ol AT [oT
JUGHRON BT &9 § I@d gY SR 1 gt
faemfra @ o |

EVOLUTION OF SEMNSING?

Technology = markat
develapment

1990

,,,,,

The next dimension for consumer/maobile/

loT devices
" AAYOLE
— Towuch
>
See ~ | <IN
& Poo X
- -I'I'nul:h LCreen

~“CMOS image -Microphones -~ 120
nnnnnn i

= add more senses

fora 6: Wdew &1 faera [24]
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foreasf

3Tl AT & Tl b & i 3
THASUATH BT ShifddpTel Hewd, HEIRged, fFHfor
ufsharail 3R RIRCH TaTadxoT & WRER fohar
W gedl ¥ SMHIRG © | wWEred @ & 4,
BTN THSUATH HEIRIH BT T
3iTENfiTe 3fR NerfOre, ST el § Tl &
T ¥ (& Heaqul R © | Idd RRerd
H Aol faftre wmell &1 <@d gy, #eiRae
& I | NG AR, TSl 3R
gRarad Reafaal & A1 sgqadar &1
AT S el JawId ¢ | S fauRid,
e URRIRT #, SIg—HTad, 4 SHoll SR
3R TERETT H MM Fgdqul faR a9 S
2 | ET8fis ASIRTSH BT 98T STINT THSUATH
SR DI qEe! U DT ST &, ST 3D
Sfea 7l & oIy sraer i FHRTE HaT
HAT 2|

AAICHIGrol R Bffde FoN-aRT &
A1 TASUATH & FASI o Gl IJae™ &
Y IR Wil &, fora gRumRasd C—TASTATH
yonfordl § Seorada W g8 21 I ™
JMMHYH TR YST oA 8, s Wherde
IR drdpIfeld WaTe Wa BIaT 8 | Agayul
w4 ¥, AT fddmedt iR fawaa-iadr—
Disd BRIV B Wil wfds & 3r™em
@ forw e e &9 & ®U # IR WD B
THSUATE  HEIRTE AR 3R 9g—fawas
dTeTHel BT JUATHR INTell UGl & Tl @l
MR & WY # g+ ReafeT BI 3IR Ao ga
HIAT T2, BT BIaA—IMTRT  goTTfera
e qerar, eafdred mo IR tf®
TN WR HEaol uTa STl |

g 99 4 ggh ddiel AU el @1 R wureneie werae

Alphabetically sorted terminology EMEIC @ﬂ?ﬁﬁlﬂ IEEURIEAEK]
in English
Automation EEEINE]
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AR

g A g g Ao 7 garell o forg sraeiRes e vd |rerer Aifsan wkfeq & gl o
SNATTHS [ITITOT IR PRl © | IS Sifd BT & b b THR A eIl A1SAT & Rfed Bl
TR R0l & |1y garsli bl @R ANl H ISR FH0T 3R ISR U8 &1 9@ bl ST
a1 I AT © | T8 I U A9 HIfSAT IR ot I foRiell vd Ity foaior e SRfea
QT BT Sird PR GU ATATIAAD [ATIT0T IR HRal & | I8 /a1 TART IR0 AR 9Rd
2047 & fomior & oy craeiRe Rt # qeeal @ Swrd & IR & anefid v 2 | 39 frshat
A AT MSAT & WIS AR I, Rietapt &1, N fFafant @1, vd faeRia wRa @1 1T g9R <
& JarAl Bl Igd o 81T, 9 9 ergeiRe R 4 s i & v o1 Afdfera o) wids
DI J9TE YOIl fdbid B Fabr |
Abstract

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

HE&es: ~Rica, Aerd Aifedn, astRe e, I (FHior, gar ik [AsRid aRa 2047 |

Key words: Narrative, Social Media, Practical Education, National Building, Youth and Developed
India 2047.
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o1 €f. gaq g Aferes vd WRe gaen, i o § Al & forg emaeiRe fren vd Arra Aifear

gema < © b @masiRe Rier & amfe
AT AMeRar & el Fe 3 Jareli &l T
fapra # afeha wrfieR 99 & fore ems favan
ST Adhdl &, O I U, Uadhdr @R
Ry @ WaT $ gear fiear §1 I8
I I T AT 31R 3TaERT Bl Uga
A a1 g Ro®r |mer gar iy e 4
ARTETE R T B &, O I[oras e,
PIeTel faApr SR ABRIHSG HHINIG HIFSAT
B BT BT MTLDHT A 2 |
Afdsr & iy fen-—fAdw
1. ddPIfad T Uh Hdiferd
ey fohar ST =Ry aifs I8
ST S 9 o aragiRae e 3iR
|rered AT & AT aril & I
e H IRTEM R I9I & A1 R®IT
I STefd ® |
2. GATIHD faeyor: fzeryor far S
ey fh fafr= amfae Jifsar
CICHHE AR RIS 0T & gfcdol
BT Garsl Bl ARG 3R IS I
TR RIT YATT R |
3. SIEY LYY U BWEY gy
TR fHar S =Ry oIk srffaa
T ST =Ae T arfds I8 uNieroT foham
ST | & aaeiRa e iR Amifords
AIRSAT HIERAT BRIHH Jarsii H IS
s @I gerar < § fbd=r g9rd 2 |
4. IEAIRPDIAD ALAYT: U TgARDIID
NI BX ATfh T8 YT AT ST A
& o9 aaeiRe fRrr ik A
H Al & I [Abrd | AN Bl
AT BT € |
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AR

RSA feRnithes TRTIRGH B TUMIHS SifcerdT, [y wU d a8 goil 3MdRI (Key Sizes) &
forq, amgfe GRIET demR gonferal d weyol gHIfaadr Igd B 2 | 39 TR & FHM 8q, 84
URUR® RSA TANREH 3R IHD b N[ oTcl FBRYT DT JolIcHD [I2eAT0T UK R o, o
AR IO (Modular Multiplication) & foTy afde oG &1 “SHea—frie=amy” A &1 yan fdban
AT & | g8 YA 1024, 2048, 4096 3MR 8192 fdcq & AT ol MHRI W THT g &
USRI BT Jedi BRal &, fSTaH g U I foil 317 (Key Generation), U@ (Encryption)
3R i (Decryption) HfHATAT UR 419 Dfad fHIT AT © | I8 Holl ATBRI W, dfad—amenRa
I~Td RSA TANREH URYRS RSA BT T H ST 56% A ol I Hoil Scd~1 BbRall &, e
Tg AT TABRoT IRE aTel araraRer @ fory rid Sugw Rig BT & | Taf ufsper oiR e
|qHY 1 AT H ST T e B, fheg S—3 ol BT JAThR FedT &, dfad fafdy @l i
3R IR & T w0 ¥ s <ol § | TIRned (shsi dl f[awgd drferdrali 3k 591 sl
@ HEgH W U (a1 T 8, SNt by sigdher H Afde O & araeTRes A BT Xifehd
IR ¢ | I8 TRITF A TR Rigial & START 3 S fhenmithes Tonferi &f Joiga a1
ST & T GRET | |HsiIa by ST M0MHS Faeie Bl 98aR a9 Bl Udh dbfodd Gledlvl
I BRAT © | URURS ThAIh] 3R FHBTA (ST thdh Jaeehdiai & drd A T & gy,
T AT JHTAT eIy TRTIRGAT & A 3 3 & 8™ AR AR &l A1d Il & |
Abstract

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

cryptographic algorithms.

HEIe: RSA e, dfaes 1o rgaer, Hed— I UARGH, i~ ol fhe bl

N o - N . (N
Q&ldI, ThTUTW!] H HISeIR DTV |

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

gRay

T 1977 # IH R, 1€ TR @R fordmre
USaHT (RSA) 7 RSA USTIREH IR fobam, Sir
TEh HIfABRI Ao h—dgoll fheiRRed o
3R MY fhermdl @ Hia @ arem g
831 [1] | I8 fAvq® (Asymmetric) TSP T
Ugell aR<Ifdd STIIANT § | T o | RSA &I
BTl & Sikg BT WART AT & U &
forg wrdifves oft derr b & forg i
Bl | SHDT GRETT BT MR T AT HAT3
(Composite Numbers) & UGS &1 UMD
SIfCerdT 8—Ud 1 IR fo™Y e URURa
UEIIREH & ARIH | YA g3 A @ forg
T HRAT ATTRIRG HY I WG AT T 2 |
X1 fARIVAT & HROT RSA BT YANT ATST il
fafma (Key Exchange), SeT Ufspw iR
fefiTed gvameRi o &l # amus wu 9 faar
ST B

TANREH & w0 W AR SO
(Modular Arithmetic) 3R 3MTI H¥gwl &
UrEe (Prime Factorization) TR ITETRA & |

R U9 3iR UTdhd! Gl Bl U8l | Bl
W ol HTST BRA DI Teghal T8l el |
Tfoefieiar #, RSA &3 fhennfss meiaid
3R RiveH &7 T MR 99 T 2 |

BT, SRI—o TS 1tk (Compu-
tational Power) 9¢1 €, RSA & UqeH—faRIvax
Foil FT07 T vfsher / e & Tfi-w
TefIE S ol € | 99 MG IR Bl A
HN B foru, a9y wu 9 HiSeR T (Modular
Multiplication) & &= #H, faff=f 3rgae (Opti-
mizations) JRATA fhy 77 € [2] | 9@ FTacg,
TS POl BRI B fU RSA 3@ W1 el
MUATHS HY A HET &, Sl See—gge drd
qIATAROT H ST eI P YHIfAT B FHell B |

S SR, F@icH BT B gl
FATIATY RSA &1 R & ol TR TeRT Il
HAT 2, FAfH AR BT TENREH (Shor's Algo-
rithm) & YuIfep BT JUrREST 9gus F9d (Poly-
nomial Time) # &R AHT & [3] | A FAITAT 9
q2g BI ifhd Bl 2 {6 RSA &1 wrfiasar
IR U BT 9918 a- & ot FRaR forermftha

TP 3IR fSfher @1 ufshar Afsyer aTdis
(Modular Exponentiation) §RT ¥¥d &Il ¥,

STeetl 3R depfede faferl 1 @iet aTqede
g
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RSA tfshwr / fefbw@ o Afsgar gon
BT Hew

RSA TANREH AR 0N W 3 fH
iR w=ar 2, S U iR $fhwrE Ml
nfshaneil & forg smavdsd 7 |

RSA UPRM 0 ®U 9 Aok d@1did
ERT W ¥ C H uRafia fear S &

C=m‘modn, S8l e¢ AMGWIdH UMD
(Public Exponent) & 3R n A B (T 991
TS HRATAT T T[OH) | ST TbRR, FSfohwr
B AR, T Hael C Pl (6l Hofl ardied d &
JUANT B G Gl Haer M H uRafda
SISIRS

m=C"modn [1].

RSA &1 &7 &I WU 4§ HISYeR IO B
TR R R F=A 8, fRIvaR 93 ol ATBRI
@ forY | HiSIIER =i U 3 Ao T[oTai
®I AT BRAT B, 3R SI—9IY S n
BT IMBR 93l 2, I HA ToEHd S |
IS B BNl STCH & | Hovawy, AlSYeR
T &1 TUHHD S&Tal 3 IR RSA & U9
IR &3 H W TP B, faRvaR Iea—JReT
TN (S 2048 fdT A1 IAA 1S Holl
JPR) H | AISYR 0N Pl TSl PRI B oy
U il (Montgomery Multiplication Tech-
nique), ST AFSYeR RST=M A HRId TOMTHD
AR B HH IR B [4]| 39 SgaHAAl B
TEISE, AISYCR I BT & T0HD U
1 A1 U diceia g 83N ©, faRyeR S
AN H T8l aRadfdd T (Real-Time) AT
S TR aTell fhenithas foharst a1 smaedasar
Il 2 |

IRuRe faftl A oS ARMR &)
g=ifaat

IRURE RSA THIRGH & AW A9
IS T IS Hoil AMBRI DI Id TUFHD
AT &, faRyer Hieer ardic &1 Refd H |
TARGH BT G YUTih] BT UM AT AISLER
REFRM R MRS R BT, JTH—F FHoll
PR q&AT &, I B 3eTH 81 STl & | FADI
RO M TR THY 3R T IuA
T WY H GEA Al B, ol GrEE—difd
TR Yrres ReeH a1 Wi ToMTHS
ofth aTel SUBRUN-a foy o wfearg
I HRaAr g [2] |

S AT BT 37R1% ®U A HH B &
forg fafr=T s daia fasRa & 78 €,
ST Exponentiation by Squaring 3iR A9 396
Y9I (Chinese Remainder Theorem, CRT), S
JTTID OTHT DI HAT HH DD HSYR Hlclich
DT H GIR B Faball 3 [5]1 R A, 3
GUR ol ®Y 3 ASeR Alhamil bl St
ERT WA W&d 2 | ST WR @ GRef B gl
HAT—SI gl B faog 3ifere HfcRieed &
T IS Boll AMHR—H FHRIT Bl 3R THR G471
foTq 3iR 31t erer At 1 saegaar Sca=1
Bl B |

@ IR, SH—oT RSA @1 OIS
JNMEATIHATY I &, dH—aH SFD! ol WU
(Real-Time) AR URgedl 3 | BT & I8 H
AN B HH TR B o7 FEIIR @R AR
FHAIOR TAEHRYT SRl Bl J=yol fbar
AT 8, fobg A AN 37U+l SIfCerdmall & ey
3T BT BTEIIR AT # gfg 3iR 9 Arseer

Afharall Bl FHMTAR BRA &I SAfeerdn [6] |
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dfed g

fee 1o, ST 9RA @1 Tl Ui ORI
1! oTTell &, U Riglal uR R 8 Sif
Sifed simfrdia feamell & fag g
TR faferdt ue™ o=t € | ufhar &1
B MR WA "gedl H fafoa e,
Fed—ferfaar AHe UM GF O & forg Uh
goTaT It IR et & [7] | I8 g AaeTD
TUFETHS fohamell @) AT Bl HH HRal T,
T e e Y | B o7 e g1 9
fafey =1 TOATHS el § Aedqul o™ Rig
BRIR fSorsd o &=t # [8] |

TS IgdHaT b dad H, dfed
fARRI—oRT Sed—feriewa™ &1 START oot guries
U SR ATSYER SO @ forg fova T &,
ST RSA o fremnfha genRedl & forg
DS Hed XEd € | I faftrt savass fomanait
B FRT DI HH B 3R TOEHS qeqdr |
JUR FRA BT G AT Y& Gl 2, faeioa
39 gRReIfal # el a3 3fdl & STa—ge
TRAROT Dl SMIIHAT BT & [9] |

glellfh, dfdd Th-Idl &I TIRT HAfga
o R R 9T o fafne &+
e WY A e T 8, wyg fhethe
IIHAT H DT ITINT M T ¢ UAF TR
AT &1 b T & |

SR
RSA TeRTH &1 Sféra sadia-

RSA UeiRgd Ua diafla fquas
e Ay 5, S a1 BT &1 ST
HRaT & ol goll — fSfhem & forg wrdwifas
@il — TP & forg g Ufshan gead: |
W RO H I Bl &

1. gon fAmr

2. ufsper

3. fSfepwr

gofl foaior

1. 9 UgS QT 93 MR AT p 3R
q BT =T BN |

2. DT UMD S DY

n=pxq

B A n FASID AR [l a1 o
BT HiSYeld BN | UpRE B AIRh
A n ® IRATT (Magnitude) TR iR
H B

3. 3R &I SRIC ®ward (Euler's Totient
Function) &1 U B
o(n)=(p-D(q-1)

4. U UFHRME OTdE e g+, dTid:
l<e<@(n), 3R ¢ TAT @(n) TR IJIHHT
(Coprime) & |

5. fformer ardid d @ TOET BN, ST e BT
ASIeR FhH & G(n) & Al H |

T Tl
exd=1modp(n)

6. 39 UHR, A H ol public key(e,
n), ST g (d, n).
gfsher:
4 ST ORI (ATdSTD iR 5l S~
8l ST €, A RSA U & ufhar $9 UaR
gl &
1. e feUvr : AR UTS Hee M Bl
UES Ud YU m P w9 H IR fbaT
ST 8, STk o<m<n
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2. UfspwE: AEwi® doll (e, n) @
SUINT IR Aidbidd UlS (Ciphertext)
C &I VAT $9 YF RT B! SRl 5

C=m‘modn
uTe fham AT Widfde urs C 3fq gRfrd
w9 A HAIRT (Transmit) AT ST FevalT 7 |
IMEQE
fASfl il (d, n) BT SUANT PR ol HadT
HT G U1 o S 2 |
1. gr<iesar 3+ ol oil d &7 SUAN
PRD Aldbidd U6 C H ol Ha% m b
UM $9 GF §RT HRa &

m=C%modn
2. f3fepee fabam AT W= m G AU e
RO U168 wy | gRafdd fear smar
2

Ts BT FATsl ®1 UMM BT gAKIT RSA
TATREH BT JRET BT MR 2 | (n, e) foT S
R d BT ITUET BRAT AT & ofd db 1 n Bl
IS | TUThT p 3R q H fariore 7
Y |
T oIl B |
JARYHTY & AT Hed—RrAFRIT] ST gDhIHvor

afesd wfdrg &1 UP gqgE dhId
Sed— i F a1 Gl & HIe O
B U B &, e wiargs @rer—foven)
o AR fbar e €1 59 A H e
TUHE! Bl ITOMET FHMIGR WY I Bl Sl §
3R qULAT S8 SiedR 3ifcH UHhe I
foar e = |

U B AL RN P TN Bl TSGR,
g fafy 391 e yeniRewT # ddre
CIRINICEASEN RR ECICRAC eI CHEARINE
AMILH BT B, O fb RSA THREH |

Hed— =™ 43 3 ArEn:

F— ORI G BT 9ot Rigid Fefeled
RO TR MR 2

1. srsT—favsT U -

T gEgren

forg, o 39 ueR fhar o € &
3R IT IO T SIaT 2 |

2. DM gdgd : SiH—oq IMR®
%S (Partial Products) @1 0T
BT &, PIg 1 31T (Overflow) 37Tl
J=d Y9 A9 (Higher Place Value) #
EISESISIE

3. sifes uRvmr &1 fFwior - ol
UM%E Bl T BR IH SIS & 18,
GRUTH ®T TefcdR 3 JoHhe UT<
fapam e 2 |

39 faf @I vedic_multiply(a, b) B #
N faam T 7, fo:
o TYC AWM a 3R b P UEA UeIeT
ST B

o JS—ICRBT UM AR fohaT ST 2 3R
HAMAR BT HHTEAT ST 2 |

o 3ifH UFHA U HRA & forg gRomH
HT G TeleT ST 2 |
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TENREH 1 — Sed—fadeamy (UT) < S o=

Algorithm(A[0..n—1],B[0.m —1], BASIS)
let P[0..n+m—1]«0
carry < 0
/(afReTE H SATDTH n+m B B AHA 8; 3U DIAH — X — DieH TVMAT B
for k from 0 to n+ m—-2 do
S « carry
/[T k& g afmeT — faReT Faa
1_min <« max(0,k— (m-1))
i_max < min(k,n—1)
imin ¥ imax I& B
j<k-i
S« S+ A[i]*BJ[j]
3id
P[k] <~ Smod BASIS
carry < [S/ BASIS]
end for
P[n+m—1] « carry
return Normalize (P)/31fH T (Leading Zeros) el
SRTIT AICH:

o T MY BASIS =2"w (e.g., w=32 3T 64) Il &, Al Ig A TS BN & AT el Wil
2 3R foefl Y e & favror @t wE Y ot & g 2

o T TG YR B folg B=10; T; I=d UaeH Pls & oY I—wRIY AER  B=2"\w
BT SYANT HRAT 980N ¢ |

TS 2 — UT-Multiply Mod M (AiSseR IHI0TTG & for)
Algorithm UT-Multiply-Mod (A, B, M, BASIS)
/ ATEALIHATTAR ol RERE & folg M' DI Ga—I0MT HAT ST Fehall 2 |
P« 0 // 98 &1 Hircedl
carry < 0
d Yol @R Al A IR W Sel fI| U, ISSN @ 1549-523-X, A 24, 3% 2, AT 2026 29
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k=0 ¥ len(A)+len(B)-2 T&H &
S « carry
1_min < max(0,k— (len(B) - 1))
1_max <— min(k,len(A) —1)

forifrom i min to i max do

jek—i
S« S+ A[i]*B[j]

3d

// k3 FebTel 3R DY ATST BN

digit k <~ Smod BASIS
carry < [S/ BASIS]
// digit k ®T 93 3f P H Rerfa k wr affafera &
P « P+digit k*(BASIS" k)
if (kmodr==0) then

// ISR & oY, r=a< 3MHR AT BT ReRid
P« PmodM
3iq afe
3
P < P+ carry*(BASIS” (len(A) + len(B) - 1))
return P mod M
RSA # HeIe:
URURITA RSA # ol {1707 Tfeha |1 o1Tsa §eamsii p 3iR q @ O WX SRIRT 8Kl 8, dTfh
N=pxq 3R 3R &7 Ve B @(N) = (p—1)(q—1) . BT TUFET B S A | Fed— i

fafer & wrew & Afde YU BI AMEITT BRD, 39 IO BT TVMHSD IR HH fbar Srd €, faRiy
WU g G & forg | Henfad RSA fofl fFHior =Rl 59 UaR

1. TSy ¥t o p @R q S~ o)+ @ fore AHe AR &1 ST fhar ST 2

2. M@ U N=pxq 3R (p-1)x(q—1)) @ T vedic multiply(a, b) B &I
SUINT IR 1 STl © | I8 I Ry wu 9 a1 p 3k q & fou ufshan a1 «1fde qere
AN B |
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3. AiSR IAHITMTT: RSA TTIREH FT AY AN URARTT T&a & | Aol a1 ¢ 39
THR AT ST & 16 ged(e, (N)) =1, 1 | il °clies de &1 ¢(N) & HiSIAT H G
I |
URURTTE IO B SHed— I SR IO A daair, RSA UIREH &1 qefal faey wu
A L Foll ABRI & o 9 ST 2 | I8 Al TMRHS R BT BTl B B_ell o, o gisper
iR ffohme ufthart a1 Bt €1 I' smyfie fhernfhed SR # i #wewqet 2, Wief 9%
STT A BT FHTT 3MaIH BT & |

TREH 3 — UT TV & A1 RSA ot fomafor
Algorithm RSA — KeyGen — UT(k, BASIS)

repeat
p < Generate Probable Prime (k / 2)
q < Generate Probable Prime (k/ 2),q # p
until p and q pass strong probable — prime tests
//IN=p*qviaUT
N < UT — Multiply(p,q, BASIS)
//phi=(p-1)*(q—1)viaUT
pl<p-1
ql«qg-1
phi <~ UT—Multiply (p1,q 1, BASIS)
//choose e
e« 65537
if ged(e,phi)#1 then
¢ < Find Small Public Exponent Coprime To(phi)
end if
//d=e”{~1}modphi
d < Mod Inverse (e, phi)

return ((e,N),(d,N))
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UATRGH 4 — RSA Up®M (Square-an-MUItiply UT & ¥T121)
Algorithm RSA-Encrypt-UT(M, e, N, BASIS)

C«1
base < M modN

exp < ¢
whileexp > 0do
if (exp &1) =1then
C < UT— Multiply — Mod(C, base, N, BASIS)
end if
base <— UT — Multiply
—Mod(base,base, N, BASIS)

exp «—exp >>1

end while

return C

UAREH 5 — RSA f$fpw (CRT d&feu®) UT @ arex
Algorithm RSA — Decrypt — UT(C,d, N, BASIS)
M «1
base «— Cmod N
exp «d
whileexp > 0do
if (exp &1) =1then
M « UT — Multiply — Mod(M, base, N, BASIS)
end if
base <— UT — Multiply
—Mod (base, base, N, BASIS)
exp «—exp >>1

end while

return M
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gor1 & fag Afgaw

9 e #, &9 39 IReied ik afgad &t
aRATIYT @Ra & Sl URURS RSA 3R afdad
RSA TANREH Sl & & BT JeddT H
& foyu Swam fey o €1 e & forg
ffaRad gea afgad &1 START fasar o &

1. gofl fafer w9 - g8 =muar § 6
QSIS SR S FHoil a1 7 favam
TAY AT © | RSA—TRRe ufspeer
IS § IE b HEYol TR & |
Te—CIsH UeeH arell yomforai & forg
Io1 goit e v g ® ) S
Ahe H AT T 7, R HH G
31fers Ter ot FHHToT BT geIfdr B |

2. UfSp@E 99 : I8 "igd 99 aHT BY
PER HIAT & Sl STl Bl Adold
FHoll BT SYINT R YRPe aR |
T © | % TRhRE TUHeS w9

% forg |

3. fefopwer w3 - 98 98 w9 B S st
BI A5 Holl BT ST xS FSfhe
FRA H A B | UHPRE @ TRE,
fSfhem 1 a7 gRRead &1 & fog
Tewaqol & f& daewiia Ser grfea
IR FRAAYAD Ygal S b | HH
fefore w7 Rieeq @ ufafdar erar
BT I8 AT ¢ |

4. fSfpwr Awadr : 98 W w9 ¥ I8
g oran & & fSfiree fovar ar ser

T WHCHRE | A @Il g AT T8 |

QI RSA THIREH | SHIE B SIe

2 f5 I 92 3R 1 JMSeye USH N |

RSA &1 Heich faf=T il SMHRI (1024,
2048, 4096, IR 8192 fdcw) & AT oy T |

I8 AT I8 T § 7 PbRell 2 [P JAD
TRed fafa= gfprem SIfeadreil @ dgd

I YR B FhdT B, IAfTT dof UfspeM

BT TSR HRAT 2 | 37 R H ol femo,

T dEaR RReH UgeiH Ua™ Rl %

ufshe SR fefhem v ofae & R ude

Ry ®u ¥ 93 ST He aTel Syl

el § 0T BRPp INIRSD 3R dfed RSA

faferal &7 AT <_TAT BT AThod fhaT ST B |
Tl W H, 89 349 Afgad & forv ey aRomat &1 fageryor ¥ |

gRem fagaryor

S 3ETYT H, BT URURSD RSA 3R dfdd RSA BI JTEaRieldr Bl Jeid o, oraH ag
Afcad S il ffor, Tfspw ok fefber & fwmes awa &1 SuanT fhar T |

afRore et & g difereT § wRgd Y MY €, ST [T ol SMHRT (1024, 2048, 4096 3R
8192 fdcH) & A1 HTI T FHI 39 aFT AR & 19 AR BT SOTR F & |

darferat 1
$oil i yge
Holl AMHR | IRIRG RSA G (s) | 9f<H RSA FHI (5) | 9 3R /GER (%)
1024 0.0410 0.0589 43.44%
2048 0.3845 0.5366 39.53%
4096 7.9894 4.2354 -47.00%
8192 73.4741 32.0741 -56.35%
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== Traditional RSA

- 1807 o= vedic ASA

g 751

&

< 50 4

E

F 2.54

0.0 T T T T T T T T
1000 2000 3000 4000 5000 5000 TO00 BOOD
Key Size (bits)
fom. 1. goll i ggei« &1 Ifhea gfafiftra
goft fmfor: g, 3R 8192—fde F{oll & oy 56.35%

o drferaT 1 # 1024—fIT ol & forg,

dfdd RSA 7 URURS RSA BT oI
43.44% 3ftred wwHyg faar, a9fe
2048—fdC FHoil & folt AR T 3R
39.53% o |

gelifs, I Goil SMHRI (4096 AR 8192
faew) @ forg, afewm RSA T Foit ffor
|y H guR fe@mr | 4006—fde ol
& o I8 47% IS UeeH e axal

JaR @ | BIc A&l (1024 3R
2048—fdc 3ffRvs¥) @& fory, dAesm
JMeRTs (G oo, grmmadt @fe,
AN T T W 3Ned BT 21 TS
el € fob afd® RSA IS Holl SMHRI
& forq oifere Sugeh 2, |viad: sl
U Tebeileh Dl I2d TUMTHD IR TR
SETT B BIRVT |

GUREIW:
NE AR R
URUR$ RSA GAY (s) | (IRURS RSA FHI) (s) | F9I 3(R (%)
0.0030 0.0034 13.33%
0.0270 0.0235 -12.96%
0.1439 0.1200 -13.63%
0.9994 0.8295 -17.00%
Encryption Performance

3

2 -

' y

0

1024 2048 4096 8192

= \/edic RSA - Encryption (s)

= Traditional RSA - Encryption (s)

fspwE yesia
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It YRS Ud mdAT IRg, dfed T g1 fhenfhe uwfa: RSA e faweyor

gfsher:

o oI f& arferar 2 # fwmar w7
1024—fde gl & forg, dfdd RSA
URAR® RSA &I JoT # 13.33: T
o | I8 BIC FHoll ATBRI & oy dfeew
o fafdr @t Sfeear @1 gwiar 2.

e 2048—fdT FHofl W, dfd®w RSA 7
URYRE RSA B JaT H 12.96% ol
UfhRE T geiRid e, S e
JMHR B FHoll & ol T T AT BT
ERISIRY

drferar 3
fefpwr ugefq
URURG RSAHHI (s) | dfdd RSATHT (s) | 99 2R (%)
0.0042 0.0041 -2.44%
0.0200 0.0155 -22.50%
0.1581 0.1205 -23.74%
1.1670 0.8873 -23.97%
Decryption Performance
1.5
1
0.5
0 — —
1024 2048 4096 8192

== Traditional RSA - Decryption (s)

=Vedic RSA - Decryption (s)

fefopwer:

st & arferar 3 # R @ 2,
fSfehee geee & ArTet #, dfd® RSA FFITAR
URIRE RSA H JER a3 HeaT €, ik 9
TIETOT fhY 7T it SMHRT H GUR @ 2 |
1024—fde FHoN W, dfdd RSA 2.44% TS 2 |
S-S FHoll B MBR dgar &, fSforer
g H 99 AR A 1fere Aggul 8 oIl B |
2048—fd€ Hol & oY FR: 22.50%, 4096—fde
Foll & oY GIR: 23.74%, 8192—fde Foll &
forT gur: 23.97%

Y R 4fdss RSA SiEHIT BI &l T
<uld & b Ig fefebrar wfshamsil &1 o1 @R

AT &, e ASIeR BT aR0T H § Rl

DI HRAAYAD FTAT Dl Iols 4 | Ry wu 4
TS ROl AHRI & fo1g T8 fefber wwg # A1
HEIYOT B, el URIRE RSA MR TR gl
TUMTAS Sfeerdl | JIfad 2T 2|

Y ey Hepd <l € fob orafe dfedes RSA
T BIC GHoll MHRI W IRIRG RSA |
JER & B AhAT—fIRATHR FHofl T &R
ofpeE & forg—fr f1 I' fSfbwm ok
whetfaferel # AEqul oM U™ & |

99 dfdd RSA S wAMT & forg
ANfIH gATd fAded 99 FahdT 8, el fSfhwere
o R FaR yonfordt JiR sfda gafearom |
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forepd 3R Afasy &1 rRRT

Jegge b ey fRewrd € fb uRuRe

RSA T®11db BI ot H, dfaes amemRa RSA

U GETdT IR FHI SIfcadr § Agayqul
ST F&T PR 2 |

7= 45

1. dfde O Tbild DI SUINT HD,
eIy wu 9 T TSy Al & forg,
A IO HIG B B |

2. SN HISYeR HIdi® 3R YO H e
M SlaReS $H & SN ¢ |

3. A1 €, 39 fAfy & fheennfthe warer
BT FEIDHAT AR gl a1 5l 3, fory

HNT TenRed JRfd <& 2 |

AT &T START

gTlifs a9 2me dfesd JmeRa RSA &1

GBIl Pl ST &, {B &3 H AR e
SICRICIES

1. 98 Bl PRI & fAY IFHaAT:
SIRI—I RSA il BT 3HR gl &,

ST BT ST FHdT & 3HH I IO
UAIRGH &7 UDHIBROT fhar ST AhdT
g, dife I8g Sfecar iR ToHHD

SETdT & §rd Ager a1 B |

. dfew faftral & fau gamETaR

TRIEHIUT & AN

Stfa—fodewat g3 @1 sfafifed dwamr
FHMIIR TR bl FHATGAT GeITall
T | AR THAId! B Sid BT A
RSA HaTed 3R € a9 & Wb g,
R g8 93 I @R aRdfds A\

TN & forg 1fdres SUgh &7l 2 |

. gRET 99E 3R aRdfds STT W

3T BT YEor:

Bdifh dfdd aemRa RSA UANINGH
JARATSTAD &, SHD! AT (AT~ EHe
T WDl & Rgels FHAREd = &
forq <amaes ReTT fageryor snaws |
AT & seAdd | D T B
STITH TR HOR UNEI0T eMfier g
=MLY, ATMB TANNGH BT T&e 3R

TG AT W gecd ¥ s # IR SARTR AR H Feifebe Pl
32 RSA F1 8 Bl SMBRY B R ST 9 |
IR 3P HIA AR Fheldd T TR
Alphabetically sorted oTaTSTT Eaﬂ'pﬁﬁﬁ ) TreaTach
terll:linology inyEnglish el
Asymmetric Encryption AT iThRoT
Basis 3R
Carry g8
Ciphertext W
Chinese Remainder Theorem (CRT) AT ATHel T
Composite Numbers A AN
Computational Efficiency TUATHSD <&TdT
Computational Overhead AUHATHS IR
Computational Power AUHETHS I
Coprime URER 3[HTST
Cryptography forermm
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Jurdt YRES Ud AT IR,

dfee wforg g1 fpe e uwfa: RSA geei= faweiyor

Decryption T SGTe
Digital Signatures SioTee gwIeR
Encryption ASIERY

Euler's Totient Function

ISR TIfeue Bl

Exponentiation by Squaring

AU §RT ©TdTdh

Exponential Time CISICRSELE
Factorization TGS
Fast Integer Multiplication g quiies IO

Generate Probable Prime

AT 39T S~ hRHAT

GCD (Greatest Common Divisor)

qgq AHIdadh

Hardware Acceleration BRRR @RI
Key Exchange Bl TeTI—YaT
Key Generation Eg_\rﬁ SIStiis|
Latency faetg
Leading Zeros SERIRNIG
Message Representation e ey
Modular Arithmetic PIRRECRCE R
Modular Exponentiation RINRSECGIGIC
Modular Inverse gfosad gcshH
Modular Multiplication yfaReyd o
Modulus SEREGD
Montgomery Multiplication EIESUIEN o1
Overflow SIREEIS
Parallel Processing HIAR YD
Partial Products 3R T[UThel
Plaintext Holelg
Polynomial Time EEEEINER
Prime Factorization SN URECSH]
Private Key RS
Public Key Cryptosystem AT~ ol Gl Yolell
Public Key AT D Easll
Public Exponent ATdSTG BT
Real-Time ESSIEEAEE
Scalability [EESUESH
Shor's Algorithm 3R T GAINGH
Square-and-Multiply a“SFUT—?IUFT
Urdhva Tiryakbhyam Sutra Sed—ferimm g3
Vedic Mathematics afes o
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I Y / Research Paper

Qeafdrs crqur: USh AT Rieger § 83 wEwifar &1 9e 2g
dararRyel Rieor SRl &1 =yor

Educational Disruption: Exploring Innovative Teaching Methodologies to Enhance
Student Engagement in English Language Teaching

g AfT®' Td ST Ao
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T

Iz ReqT # 3Roh AT freror 7 sl |1 Gd! # IRV, Th-Td! qaraR iR ey o
fafderar & SR ve g Ufaar qRed o1 3gv9a fbar 8 | TRURS gREDIT S AThRUT—AJdTa
Tgfd @R et @I ugfd U BT B S BT B H % Y8 8, s gRvmTasy
FEIIRIAT &F 8 9Tl ® iR AUYOi Serdr woTfad ere 2 | I8 eus S el gxasal @
USAT BRAT & (ST BT FEATRIGT DI 9@ & ol TaraRYul RIeTor BRIl S1 yanT faar
T B | IRy U & Bri—smenRa vt Rreror, Horwoirg st Retvr, fiere e, Mf¥a st oik
Th-Ip—Hafeid ATaT R &1 FHIeT Bl T8 7 | [IEME Aiee, 9 TSl 3R He—ATeTRd Al
R IMMRT I8 O UF ST 2 [ U ge sl TR WROT, Afhd SIfRRTH iR WINT GerdT &l
AIATed BRd © | FarH AR gRUAT & foly Ya—herl, Hel & QRF AR Hel & 918 DI
TR BT Taldhd B 8 Tob H—<a Sian IRaifad faa T & | 3redds 39 fshy W ugadn
2 f& 211 9@ & 3w RenfiEt @ Tforfiar smawedeil df 91 aRA & foy oifas
erfore TR Srfard § |
Abstract

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

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

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

HEHIeR: 3USl AT Rieror (ELT), Rieror—wreii gwey, =g fReor |
Key words: English Language Teaching (ELT), Pedagogical Interventions, Innovative Teaching.

=g

TR, ARSI AT 3R feRrea
AR & fIaR = Sl 9TST B fagq a1 A
AT B Y F T B AT & | 39 BROT
Iz FRIeqT AT | gHTdT RIS WY fRreror @
HRT Ugel ¥ el ARF 9¢ TS | fbeg, arafddar
g ¢ [ 33 favafdeneri iR et # faemef
39 T URuR® fR1eTor dXIhT BT AHAT R 8,
fSTTH @TeRUI—3rare Ugicl 3R Xe Bl Jgi
W 2 | 591 Ugladl 9 el &1 e daet
TR § 3 U B db AAT Y& 8 AR
I IRAAD FUTUTHEG TR BT TR el
foret Trar | FdioTad, B 9T W | Sy @
d g 3R SH! FEwIRIar RAaH &1 Il 7 |

U gRRIfa # efUol W fRreror (ELT)
DI TATART & FER GAIIST PR DI IAID]
2 | F7er0T &7 ol dadt S &1 HAR AT T8
BT @Ry, dfed fdenfefai o1 wfg wu
M HRATL, Se ATHATA 9T 3R
JMAra T HS =Iad &l &e¥ar [ABRIT d=Ar 4l
JNMATIE T | AT excrery, 3riid Rreror ugfoat

3T AT Rreror R ARIH wWR W A
I ¥ 989 BT W81 © | URUR$ ggfadl s
THRI—ITATE 3R STO—IHRYT UFHd, eIt
quT F WA § W@, WG §TD Gad IS
JTeATaT g Y& § T 3 faenfeat o1 daet wrer
@ 9 IR e Rareh €, Harareid 3
&l | uRvrRawy faemeft wlerm § a1 9% &
ST 8, fth araifad Sias &1 aRRerfoat |
I FaR B A 3raHed I8 2 |

g faudia, anwofig e fRreror
(Communicative Language Teaching — CLT) =
|17 fR1eTo7 & &3 | pifd o1 < | U8 giedhor
Hadl ¥aTg (fluency) TR & Fal dfed arafdd
Strasr @1 aRRerforal § wmr ganT w menRd
2 | fafeags [4] 7 9 @& & fas CLT faenfeft
1 graTfTe |rafyal efiv ufRf¥erfa—
MEIRT Hare & ArIH A e ARG
3T T&TH el 2 |

! PR, BRI—IMRITRT 9T fIeor (Task-
Based Language Teaching— TBLT) = Hl
BRI U @7 | Uferd [3] 1 I8 Rag faean

¥ fopy g gfafora uRad, s faen & wgayg
AT T Fehd € | I8 T gl Hew H $H
TAER ORI B gSdid Bl &, O
faenffat o afha arfierd ik st orgva
BT J8AR IAIT S AT ¢ |
g aien

fAgT ofd TFa 3 3T W77 freror (ELT)
o1 fafr= ggfoa @1 wvrasfiadr o=
fraR—fawel &vd <2 © | g ugfaal &1 adier

A TR @

TR 3R T dednT, [enfiar |
YT BT SUANT B & dRATdDb &9ar f[aHRig
HR B

oS gorIwd Afedl Wl Udh Agayol
TIMAR & HUY H AT ST | 8T T 317 [1]
q gl & o9 faemeft wem | uge difsar
YIEITT AT UQTS  H1  ATHUT BT
I PR oIl ©, AT BeT BT AHY I, TSI
R IAIT-A SN b il @ forg
SYAE B WAl §| 39 UeR fdenar @
AT WHIfdd ™ W 98 Sl © |
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g Afeld Td PHouT Aevan, Neifirh gaur: el AT Riervr § e FEiiidr B 98T 8 ...

fAf3ra afe™ (Blended Learning) T 3R
Igfa 8, T IRURS ma——araeT fR1efor &1
fSfTeet et & a1 ST STrar & | I+ ud
3 [2] 7 39 = Rreq o ol Iugeh 9and 8¢
wel fo I8 faenfial &1 aferd iR o
JHTETH 3F9a U PR @ |

Hrenfro—dafefd srferm™  (Technology
Enhanced Learning) = &l & @81 # ELT &I
¥ TRE 9ao o B | Hiarg et v, AfAfhae,
3ifetTs faat, aderet RaferdT siR snfefhRRrre
geforol omemRa Sudwent w1 faenffar @1
FEHTRIAT 3R IROM I Y WR d% Ygal fadr
HELEEOEESKIEIRSEUEaKICIR ]
ORI gU P b Tobeilep! gwaey faemfeiay &
SfTee Sferl iR ARew & smadwdRt &
g g BT R IR 2 |

IMRaw TR W A 78 yghy fRwrg < 2
IRY ¥ 2000 & GDH H & CLT 3R TBLT I
ay Nt # oenfier e forar T e @
oRrErE <o, fadweR A, SuE SR 9Rd #,
Mobile Assisted Language Learning (MALL) =
fqenfar @1 ¥ e 8k andyd IrfeRTH
AT var b |
AT D I

S 3T BT J& I ey UG 91T fRreror
H Iqrany Nerfors gwqerdl o JHTaiierar o
TAIH BT 2| IR w9 | a8 F9ern &
fra geR Ao AT Revn, sri—smenfd

Hadl AITHD s A el fhaT ST FahdT |
9% forg mawass © & et ok Rt
@ Al DI eI A A ST | JIT B
Jfaetd faf= faeafdemerdl iR dfcstl # arg
fpy g ooy W fRrerr, ri-emenRd
ferm, fies Jorawd, A emitr™ sk
dd-iia! BXAedl BT ol fagetyor fdhar
7T |

STT |UEY B By ARAl BT SUANT fdHar
T e UBel, Bl 3daidd (Classroom
Observation) & ARIH ¥ I <1 74T o faemeft
T TR 3TeT—TeTT Ug il R ufifehar o=
21 39d de, JF—IRfod ARMPR (Semi-
structured Interviews) forg v, f5=# faenfefa
IR Regpi | @ 31+a, AT 3R ey
ST TS | 5@ @1faReh, U SifFerTs weATaet
(Online Questionnaire) ¥ faenfal &r <t g,
R S9®l des & Bfa, Jgifiiar 8k
JMMCAIRAT WR MR T enfie o |

T By 1Y SeT BT fazevor ofiifes
Sfe®IT (Thematic Analysis) & ATegH 4
TAT| 39 UhAT W AW Ugel WE fawdl @l
TSI B T8 3R e I8 T3 @ BIferer ot
TS b fafe=1 Reror—ugfordt fenfeiar @1 oRom,
[EATRIAT 3R AT GeTeT ! fd IR uwIfad
AT B | oD fIgelyor (Comparative
Analysis) §RT I8 W <@ 7 & uRuR®%

U Tl &I Jo1 H FaraR] gxier fha gt

JrferTH, fieres e, A3 ™ IR dh-id!
e faenfit @ TenfirdT JfR 1fer aRomHt
BT TIfad B © | 1T &), IS 3y Ig A

Rig gu|
forspd 3y ==t
eI B Ty W vy I <9 ¢ b

UATfad dral & b S Rien & 39 9= &

Tarary R ugfoat faenfeiat &1 ggfar

UHIHROT 7 [ UBR BT ATGEIRS ST TIR
fha ST Hepelr 2 |
e ugfa

SH AeFIA H T[UMCHSG e Ugfd

g™ H TafSd TErI® € | Fuyoiig {rar f3efor
(CLT) iR Brad—amenfRa «rar freror (TBLT) 3
faenferat @1 Harerers wfafaferat # afoeg v
o @ fog aRa | Ie—w1, | 9= &k

(Qualitative Research Methodology) T SUINT

Ridererd i1 wIfafaferat =1 faenfeiat &r wm

foam T2, ifds TaT fRreTor # AR B Hedid

TN BT ARd(dd STFHT UaTd T, SR
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ITH IO ST 3 Ieal@ig GUIR Q]
AT |

felts FeTImH &7 M1 T AHRIHD &7 |
S faenfeal 7 wem | ugel Jemgd ArEi
<HE A7 UL, 9w | AfF Afhg iR R
fearg AU | S99 9 $ad S9! FEHIfar 9¢
gfeds fRrerd! &1 W == IR THRT—HE W)
S ST dfed B BT AR AT |

fAf3ra a1feT (Blended Learning) = fdenfefir

T R W olad 1T & forg WA fahar
AT | gRoTRERey, el ol e gear
3R STETaell TN ¥ Ieoia-i1d GuR ot fhar
T |

Uedd @ U fdvafderery H AfAfhaee
STETRA Vs T JANT b | faemfefat 5
i T el SR fdast & A 4§ eearael
A | 29 wfsbar 7 el # dArem @1 of
3R RO I QAT &R f&a7| B fenfoian 3

BT WRIAAT UaT Pl | 3iers IR 3ihels

gdraT fb Ugel 981 9 YeaTdell ITe B Pl

SHT ARTHT BT et et &1 erdier ardrerol
e o, fora# 9 emoel fy & g |ohd o |
ST IR U | 3 fAenfii o1 o gam S
IRAR® Hemel § Hhprl &d o |

WenfraI—afda oo™ (TEL) = faemfiay
P BT B A3 Sl 47| AERA U iR
AfAfaere Tfafafeal 1 wreaTact srfeRrgeT &R
AEred H GuUR fHAT| S [8] & IWR,
AHBDHIA 7 QT TR BT 35% TP 1T |
G UGN A fIenfiat B sne—wuTe &R
[EIHAT R 31fd & < & forg uRa foar |

By, 3T # P gANadr W AHA
3s | B et Tarard Reror ugfaat &1 vy
B B foy gt wu & ul¥ifEa T8 O | s
IfaRsh, TMIT et H TdAia UG iR
gTIE B BH B HROT dh-Tdh—qafeia TerTT
DI AN HIAT Hicd Aifdd gar | [enfai o
argdrer &ar ff U aer A <& | S faremeft
Y T I ORARe dRdl B I O, S_iA
YA H Feeld BT faRer B |
Y TS

Tarar) R ugfadl & uWa B dEas
T H T & oIy §8 &9 el R fJaR
far T | 2RI @ Uw favafdemera # iUl

R BRI A 9, g8l AAfhDHe 7 30 FReTD
3R IdTE® I |
g
o a® Y AU (Teacher Prepared-
ness): T T TaraRy Remr—ugfo
DI AN B S folY AMTLIS HIeTed |
gafsea & 8 |
o ATl @A B W (Infrastructure
Gaps): Th~11d b AT Uga BRI
H U STel Ah! © |
o fIenf3ay &t srgaet awar (Student
Adaptability): ST faemeff IRuR®,
fAfspa TP & IR €, T RS
TR R 95T BT ORI B Hhd & |
yRdarfaa Aefdres wurEr
NI B IR TR 3USH AT Reqor &
forg Teh —arg Aerfdre wuear yRaifad @
TS 2| SOH HeT—qd, PHen—3feR 3R FHef—ugard
Tfafafeat enfae g
FHeT—qd it # e o fas
FATTRH dIfSAN, TreaTaei—faamr v 3fiR
d—ve TsTHe QU ST | S99 el @
forg ggel 9 IR Brax M| FHe—3iaR
Tfafafert # Ja—wl, ae—fadre, T gRISTHN
IR T ARl BT SUART fhar STw |

TR DIeTe] DI IR 5 eTee Folraed Ui
UATE e | Al @1 wen | usel difSAT
IR 3R gad AUl & T8 AR Fel Bl

Y BT BT ARl Afh FATeTHD 3R
qEANTHD g1 | he—ugard Tfafaferal &
JAATS ol T, STcA—TATUITcHS STHel 3R
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Sftear aRASH enfae 8F | sas fenfyay
B Wge @ wfehar AR Frercl @ 3R 9
MMHA—HegTdhT A H U |
RreiReY sl Hfa—fafearef

I W W BIAT & b 3fUeh W
&7 # AR B B 9 B oIy BY TRl
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SUDBRO BT THI ST A STANT B b | R,
qIeshd H ThAId IR Hdrercd Tfafaferl or
AR w9 A M BRAT AT 8 | TN,
qIH Ugfd # 1 aRac 8F1 =1ieY | URUR®
TRAET—H0TTedT 3T Y STaHRT 3R e W Bfad
g, Safe aRafdd Mashdr I8 & & faemfit
P AT GeTdT TR THRIT—THTRIT &7l Bl
SIEZISIN

Hifa—ff2drel @1 gfc | I8 aruE I
forem Y 2020 (NEP 2020) & S22l &I g
T R & | TR H g, fSforee Rrer
3R HareTdd IMfeH & Wieared far Tar
2 | afe favafdemera wR & 59 AR9 # wRarfad
BRG] H ORI WY I8 faenfay &
af¥ae gforRmefcdar iR SR SRl &l
qe™ H Werd Rig & Fdhdl © |
afasy & faem

Hfasr & oI B 39 Ugfadl & Hdiierd
Tl R dfod M1 ARy | fI9y w9 I8
@l ST ARy f w1 dadie—dafedd
e faenffal &1 W qeTdr B AR B
JTIERI H 98 UIar § | S 3Telrar, TTHIOT 3iR
ered] el H S VM B AT B
IRt gnm | efiefhRie geforoa, adere
Raferdy @ik affmics Raferd 9 A¢ qa-a
SUBRON BT AT LT R T T97T TSl 2,
39 W TET WY BT 3NIeIHar ¥ |

fersapel
Y WU ¥, I8 AT S & fob IS

AT fR1e107 7 TR daet U fddbed a1 dfcdh

U IMMALIGAT 2 | URURSG Ugfodl faenfar

B AT PR <A 8, Sd(P YD gDl

IT ATcAfIRaT™, Al iR aRgs ARS

g1 H HaT P © | AUl 97eT fRierr, Bri-

ameTRa a1, fercs Femawd iR fAfda

e SIlT ygfordt faenfar &1 |afeby ik

A1 AT T&TH BRI © | BTeifch, § Ahed

HIATT & forg Rrerdm—uferr, TR AgdnT

3R T |l rdd e ® & |
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AT

T Riem 4, IO I9 7@ Ueashdl 4 9 U © Wl Adlied deie! faewel d
TR, dTfhd 3R fAelvoTed BT f[AhRId B H 788 HRAT & | T Fordd T
T 7 dad fafdy HRIR & gR Wierd! 2, dfed Bl Bl SURAI §8 db-ilbl DI G H 1
HeTH ST & | §9 WIUF H, A0 & UISAHA IR & AefOre pierell W F@i o T3 3, orH
JATIRING UTGIHHA, JuHTd! FR1eTor ggferdl, frere! &1 &7 Jradr SR o1 & Uiy w3 3R f=iam
DI IS dqTel s HRE ATHA 8 | $HD AT, TP 7 HIAIAT H HAIT BT U89 DI & 31
HYH I D FAd (AP Fed—4 (SDG—4) (T[orairgel Re) (Quality Education) & F1&T &l T
PR B oIy Ho ARl URATAd B © | YATad U FiRad w5 4 B1F1 & B ®I qe7a1 Qi
IR IO ¥ qeTelT g Tqd, |rer €1 0T BI AT DI BH BRI SR Tebeiled] AT H [OTagof
word e gHR=d &3 |
Abstract

In Technical education, Mathematics is one of the key courses that helps develop problem-
solving, logical, and analytical skills among budding technocrats. A strong mathematical background
opens doors to diverse career opportunities, but also empowers students to grasp emerging
technologies. In this paper, the Mathematics curriculum and core pedagogical skills have been
discussed, including impractical curriculum, ineffective teaching methodologies, low competency of
teachers, and many such factors that contribute to Mathematics fear and anxiety. Moreover, authors
identified the implementation gaps and proposed certain policies to achieve the targets of SDG-4
(Quality Education) of the United Nations. The proposed measures will definitely cultivate the
interest of students and increase proficiency in Mathematics while reducing Mathematics anxiety
and ensuring quality Mathematics education in technical institutions.
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AT IRRR Td o AR, | Qe deg—4 ([oraarget e & dedl o o & o fowm #

q&Aereq: 01T ®1 fid, qorergel Rer, I &1 ), tASoi—4, ureumd fSerg

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

design.
afk=d

TN FHRT3T Bl BT Rl AHY BIAT H
T @) i @ W& 7, RiadT AaReS
g 0§ WHhdl ©| I8 T FRAR 9 8 Sl
TR SraemRoTRi BT Wifid HR <ar 7, o
q fagm &R denfia &7 TRl & 8 B
¥ HARIA © | T /T IS @ I g S
HEQoT BIeret fIamfid axdl B, R denets
DA, TRI—THRI DT, O o BT DT
R difbd dd PIY WA & S IRdfdd
ST &1 FERT3T Dl B YA & Y rqedes
=

sferg, TP @1 woiga Aid 9 ®Had
fafer craamat & 3Rl & gR Wield! §, dfod
BT3Bl AT BT AHI AR IAA S+ Tl
THa 3eTg & fAf=T &1 #§ ART TR &
H +ft Fem g9 ® | I B Pewr SR fasH
Tl B BT H W T FhdT B, Sl Agifdd
T & AT—WT ATAEIRG M Bl IR
AT gaT & | ORI QAR & o 39 &
9T Tl et &1 AT | T8 AHS S
HohdT |

IER ¥, IE QN AT & [ qheian] FReIi
# Bl & forg T AT &7 HRT 99 FhT g,
TqAT I AT H U 3fTT DIV IR DR
IHT & | $9 UBR BT 9T By HRUN A [JHRIT
qTG=IShH H ST TAIROTSI BT HHI,
TRIEToT—a1ferTH fRTememe anf | qaifed by
BT T UTSIHT UgH B Y ST THRAT—
TATITE HIeTed, faveryumed iere, ot o=
@ P, dMfbd b Mfe [ABRIT BT €,
T ardfdas St @ Rerfaai § @m fdar 5
AP | b IRAAH HEFT 3T 2 | BT 39

v &1 g 3R T i &1 A € | 3D
PR, T 3H AU B W <d & R BRIHA
BT GATH ©U H T & folq Tawadh Ageayof
SIS BT THSH # AT 8 Ol & | 39
frar @1 uRvme I8 & 6 s= ST Rem o
Tl T ds =T IRRIfI—menRd HRoT iy
2| SHD 3[ATdl, T YT SMATIIAT @I < &
3R 3 9131 T oI § | T HE Sl U
I BT IS 81 ©; I8 qdifad caihed
@ foTT ool Aot AT faBRId &R BT Uh
S DIl 2, 3R Ig Aolias ARa of Sof
H arar g gafe, W el Turagel e
US BRA1 AYTh E D qod [Jbr Fed—4
(SDG—4) &1 T I &, fSR IO H TJorerirgel
fRrer we™ fdhy 4= 3iR B @& 79 9 10T &
SR B R by 191 B1ReT 21 fham 11 |ebelT |
oraaTget R # 59 ufoaell g # a1 w8
3 forg o & foru deRdar sk Aearedbar
A & | SDG—4([1]) & 10 T1&T &, 3R TP
ded B Ho [AUYdY 8 f5-e gRT oeg ura
foar S Adbar 81 39 A&l W A TS Aed
ddh-rd! fRret drispAr # vrfier | H6fT g,
TAT IH &g Al AR R SDG—4 & AT Bl
U - B fofw T Rremm a1 smaasdhdr &
$RTa &=l € | Fad fderT ded— 4(SDG—4) &I
ey et &T rofias A & wu # ggrar
ST 8, 9 ffl wgvma & | AT IR W, 39
AGATRIE AT Th-dhl wWR W B & tah
AfR¥a gerar R R 1T afed deRar iR
ARATHBAT & A WX WX QT | 39 3T o=
H qop-Too! Axer=i & faenfeiat # wforg & ffar
DI R B D 1Y IO UTSIHHA UG B HH
et sanfag &1 TS E
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arfeca &) aHar

TUESAR (ASER), 2023(2]) & II9R,
fsel 5 auf @ o # ArEl 9fg & dTavE,
qRT & THIOT el | 4% 9 A B9 garwi 1
AR TGRS AT dheild] URTETor Ured
far € | IRT ST Wt ST, SITaT, S féror Bk
anfe <= & Nre 8, Siel 75% 3 S1ferd IrmEra)
q 3ftaTRe reATd iR ddb-ira! R ure
DI 8 [3], S U TR AT B, qaifds e
ST RISTIR JARAT d_e o oy Y Fgeayed

frerel, fsll faow fawy & afera s &
B!, fhe fa9y fawa &7 FHs™ # gaviee anfe
@ BRI B AHaT 8 | T SRS fHl favy fawa
H QIS BIST drdl @ A&l # gfg &l gwifad
PR 2 | T v v vy B R sl |
HERTES 3R Uh Hfo ThR $T =X 2ial &
RATT &1 fdham ST HehdT |

(SDG—2023 (farery apxvn) RUIE [7], 3RS
Td 3 [8]) & AR, IRaedh WR TR 300 o=
TR W1 grd wrAl A gfwar)

UE] € | 9 Td 31T [4] §RT By Y Spez
@ URUH A uar gl b fefee werar 3
Tholl BHET BT Y& HA: 21.11%, 20.93%,
7.22%, 6.30%, 11.30%, 10.56%, 4.81% 3R

IRITHBAT / ATETRAT DI BT 3T 8, 3R 6
S W dad 1 < A ARG Arafid
fAenerd IRT B &1 el gIkTel fhar &, o
fIar &1 e TR v 21 39 A BT M

7.78% %, i ‘37T, ‘984 MWT, IPE, W,
TR, ERE, ‘980 WX 3R 988 WX

2| T W uaT 9ot & f =i oft o A

STl TTeRAT PITeT § STATIRYT U= ol

qe™ @ oy, YR TRBR = 214} FE! BT STeoxal
& A1 e yomell § guR a1 & fog AR
Ugd Yw B, 8 FYU(NIPUN) R4,
NEP—2020, f$fSTeet gfear anfe snfaer €, sk

o | S=a Rret # g9 B & U9 &I Hod]
PTG, AR TN e W, IS A B
TH B BRI ST A AABET B By HH &
STl 2 | 3Afy, AR gawil &1 f$fied wu &

TTorgTgel RIe BT derdl o7 & oIy &%
U A1 A © | 39 JIST131 BT Yo DI Bl
Ity ureAshE, R ugfd ok qeaies #
IR B Y O H deRe w9 SR

TR I BT T AMITTIDAT © dlfh I SHA!

TARIT—AATEE BIeTel Bl oIl = IHH,

g8 ddb-Idi BT ARG & QR M dretl ATl
BT M PR A | T & T8 A & o,
qpTTeb! 08T H Ueh Phed Al 3T 9g1 W9 el
BT |

NEP—2020 3R SDG—4 & &gl &l v

MATHS JATERTH, TEATITATE DT HIHTIRT B
IR w3 T # ofeielos R &1 SR fe=m
SO, Ty B &1 B 9l @ik Tl #
I B g |

MR ST Fderor (NAS) 2021[9] &

B D oY, FAHRIR BTRIBAT § HH ATHG
R P BRI DI GEA HRAT IR WeIfOreh qrashd
3IR fRreror—aiferT fRreAemes &1 |+ o 8¢
ISR 3R FHRIT—FATIT &7 H GIR BRAT
NMEATH & |

(GEM—2024 RIS [5], TMT [6]) & 4R,
IMRad TR W), A= anfdie yeqf arl o3

WhR PIS B AFAR, ORI BT TSR AFT ThIR
500 § ¥ 220 B, S @ fawat § wa A 2
g Ul Ferd & b Bl & T # g
BT AHAT HIAT IS & © AR I AU 3T Bl
ggrg # T BIS Adhd & | AHad:, d dh-d)

BRIHHA! BT fAhed &1 FT |
SR [10] ERT fHT U el | Hadbd

el ST aTel gl H e HIerel Ha H
3R BT € | I gfardl S @l Y, smififerd

firerar 8 f& 2011—12 #, 9Ra =1 vrifis Ren
R el BNe] STE (GDP) {159 IR g )
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B 1.75% @ fhar, SEfe ol @g aad
ENe] TG (GDP) T 0.71% T, eifdh fAioft &
A & gRoTH WRGRY B o 7 M F |

T [11-12] & AR, 39 HfoRaedt g
¥, 3foiTa R T4 & oy Uh IR SMagdhal
2| AERAT AR AGIOT Bl IMIRYT HIeTd
HIT ST &SI giamar R &7 9t & | daberat
TR1eaT #, SIBIOTT Teheilar] STTRIROTRAT DI HHS
S T 7 |

qaifed Saised & forg Ssfiaawd=r dre=
BT PIIA D ©Y A [T

A1 AR W, TS R &l W g o
AR & TaTaxor & WY H gRANd faar
ST 2 | T8I, Siad & Hedl (SR W, Wl H,
BRI R, G 4, A1) ®I foamRe iR
FTaRe S AT A AT fhar ST ®
(UIL [13-14]) | 3moiad HWEd & dIera &l
fABfId &R B JAIROM SDG—4 & Iicd
3T 2|

SDG—4 &7 35 T BT FHI 31K 3Moiia
ArE= & giesior | ora=ryol e gar o=+
& STIER GARET BT © | 1 A oI & P
ATEARAT 31 BT H GeTaT B oIl DIl
B S < B 1 39 Y UF H, 89 AATHD
DIeTd, TR U 9 WA THIshed & folg
AT H ORI BT B HE Pl WISl PR X8
<, Sl 39 ufcreud giFam # e roiias dRia
B wY § AMAWIF T | $AfCTY, VH B, SUBRIT
3R ggfordt 1= SRl S BT | O
DI fABRIT B | T BT FATH I B
U H i far T @ Sl AR T,
i o, 1o anfe wfea fafi=T ererer faswRia
PR AR © | ThAID! HARAM & BT H O
BT DICT I8 b1 &5 B BIRIBH B el
T B |

TE <@ T B & iy sl # v
% g gexrEe Bl ®, Rias SRl 9 Sw e
& forg TRT—=RT driwdl &1 = aT wxd 2|
S v 1 S9! |HeT iR fawawg & 9=
SMTSTTa 3fcRTel a7 81 oIl & | Ut Rerfordt a5
RO A IU~ Bl 8, Ol U fReror
Ugfd, JTgugh RIeror Aisd, |l &1 g9m@,
IR HF 3T WA HRUT| 39 UF & 3Tl
qRT # 1T e & forg o Aifoar sarfaa
DI TS €, S Th-d! TR & BT & forw g9
fawa @1 Anefe 9 €
AP~ GRIEl & Bl I T UTSahd
ye & forg ywarfaa -Hferat

A1 BI 0T H B TS 81 AT & 3R
ITH Th UHR H W eRia 8 omar g
I vl # quf e R UK | 9% o © b
IO IThT AR I9T QIR e, dfed AT © |
U 9 B HRBT W g9 B forg, form— 1 F @
¥ IO 1 AT T R B IR ARG B Hgiy

fenfird oY | Hag Hedl &

UreTEHH § GUR

(Reforms in mwuﬁ'lw
Curriculum) (Teacher Training)
e e & guR To-Rrer g wwg &1
(Reforms in )
.. (Establishment of Mentor-
Examination Pattern) Mentee Learning groups)
srdtafien | [ wweroria Rien at Lk
(Student-Engaged (Problem-Based Flin-Class Mode of
. . Learning) (Flip-Class Mode of
Centric Learning) Taacking)

faa 1: 7@ reasHw we & forg
RS ERICERECH
TSI H gErR
TN T UTSIshH 31fdieh STIUANT—3MTeTRe
3R UTAfTes BT =AY | BT U SATqeFDBTSA
IR 3BRI & JTIAR $HD IUANT AR Hael
T BR | | vl 1 fva—ars & AR

SJehford fbar S =2 difds Il I
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W 1 AR ve S day faaRa 8| i
vt & fdgail & ardfds FaRIel | Sre
& o urswshA H arafde g o FHwIel
&1 e fBar S =y |

Rrere ufdreror

AR AT & VOB HreTel DI AR
3R BTEI & A1 dER e[ & fog fFrafia
qHrT faerT BrdshA (FDP) Smaford fey e
IR | AT UfRET0T, BT AR Bl UTSAHH
@1 TIvIawy, SRV, 7Y RN IR Bl
@ oIy UTSashA &) SISl & aR # e
AT B |

qder det § gur

AT TRIET YTl B3 @& 79 # a9 iR
fIaT YT BT B | WRIET gl | BTl @ 9
% VR BT JeIIdhA 3R ARG & A<l H 374
arel! TR & e far ST =nfey | 1ford
O wdl # 39 UBR & JUR DI AAd
JMITAHAT B | BT H & &9 H= & forw
AMTHG JABT & WIF R [H FAHD
AAHA g fHAT ST =12 | $HS AT,
Jedid fPRTR SR <mdes BT 1Y, St e
B 89 W died &l |

To—RRrsa Rieror gyg &1 Mo

9 UbR B RMe0r FedN s Upia Bl
BT © 3R T8 T UHR BT FehH! g fRreqor
BIAT & | T faw &, aHe—H e |3 3R
IipT Tl H 3 bR BT LI Maeass 8Iem 2,
S 3T fo) fRreres @ Wil a1 T dval
g 3R IT@! B BT IS © | AT AgHal A
U S Uh AqE IR SAEed  RIEo
IATIRYT WIUT AT & | AR W, fawa #
el 3R AFTEYH U™ &_ 3R Bl &
A WR Bl 98 & forg 3 | 4 fiegeli W
T ReTd Fgh e e 2 | g seHfard
g3 3R 3MMaTIDH BIeTel BRI B B fory
IRHIT AET0T BT 3R YT BT B |

BE—o faa Rreor

o @1 R ugfd &1 Rerd —afad
M B IO BE-®iad 8FT ARY | ThHd)
TRl H, TS AR U 3R IR &
e 1 FE A Y BT 2, O 39 Wifd 3R
e ST & | B B fear ar o g4 8@
AT 2, Oy wads SR o7 @) FRITaET &,
Fif I8 aferTRral &7 TR R Wad w9 |
fdaR &)+ 3R T8+ Refor & v 3[R U™
BT TAT IS Sitad & Rerferlt & daer
ST T TR TS HRaT 2 |

TaaT—3rrETRa e

AR Rreror (PBL) Tarfea
CHIhe H AARIT—AARI DI BRI BT
2| IS FART B BIC-BIC HiAG RN
faurfora fbar STrem 81 9 arafde givm &
AR Bl T B & ARVN UR 37 & el
g, R I 3N g &1 AR H dR]
B B fTQ MATIS DINTA U B H AGQ
fArercht B | 9 3relTar, 39 TR &1 Rrefor o
H eIl B AP fadmRAd Har g iR o
S Ui AT P B HRAT © | T YR BT fReror
Rremefi—&fad iR T—rfrelidl uPpir &1 s
g |

frera (Flip)—®erm g_T e &1 adiar

derar e A, adafds Shaa &)
gRRfT &1 AT A B forw oy @
A 3MIeTHAT Blet © | 39 Reror ugfay #,
YT T IR e, Ty S SraeRomaif
I BRI D DI (ARG BRA BT ATAR
forerm, g afeg arfiert iR wgure
e B1 FTar el | fvg—awg 1 T8
JUJT HIH, dAaifad dedr faeivs
JfdTar &1 A0 B g &R R faart
B T T BRI B B | I8 TEANTHD
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AR Tt & foTu Sroliad e & (AR Bl

@ T DI B Bl &, Fifdh B HH NTAIRD,
3P FATTHS ITATIRYT H Yeh—GN bl AHT
B 7 | aROTARERRY, T 1fde g SiR
ARSI 91 oI &, Fora Bl @ e o
R HI IR0 9l & AR T @ Ry wH
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ydTfad et [f¥ad vy |9 1 @
R @1 R w1 2 IR Riev—v= & 99
AHRIHAD el g9 § 7SS Bl § | BET AR
et & I TR IR ABRIHS AaeT HelT H
IR a9 & 12T G JS1d B AT YT el
2| 98 B3 R fiwa & 9= v& @afera Jera
famRia oxar g iR BT o wrfier) &1 wrfad
BT &, T $5 AHRIHD R1eT0r 3rg9d
e € | 3Afery, T BT T TAhATdh! UTSIh
T g BT UH T BROT G ST 8, AT Fd
fderT &g 4 (SDG—4) @ ¥ g 2| A
RmIRel MfRea wu | Toraamyef e, faey
wU | T e, # @ St B R BRa §
3R dd fAeNT ed—4(SDG—4) & el BT
U B H AEID ¢ |
forsaet

AT PEl ST 2 b IO Y srgerRomai
DI TS DI HHT BT DI TDTD] UTSIHH G
W EArATRd Bl § IR SAfTy dasira! e
H SRS X 9¢ ST & | STy, $H FHR]
% AT & foTT TehTet €T o D STaedhe]
2 3R T U e fasfid fear S =Ry
S B H Sfolas ARge & HIeed & ®U H
T BreTer faasfia &) | o @ # 1o
qTG=IhH1 T UG & ol o RAhIRET sRarfad
D T2 § S BEl IR ARIE & BEl @
ArTee BT &R I & S9ar S s
BT H AGE BT & | TRUTRGHY, THSol—4

® By &g BRI Y MY €, fAeT Sewd
FATRT IR FAM Joragot e gRfed s

9edT T 8| I8 ed RISTHIRWIRGAT & oy
ARG IR Theid! Rl & & R TR
<1 &, ORIt See ofiad BIerel & <A
SEIAT WR TP q T © | II0Td Bl F41 & forg
fIv—arg et ST Joraryof fRrerm & firer &1
T B 3R 31 ISR & TR YT HRA
% foru dE-ta IR s ureasmHl |
B @ AHIGT R BT BT GG H AGE Bl
=l
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ARTIA

AT TRl 3R STerarg aRad-eiied & dRT e oo Fary FRaR @dr &7
HEAT PR E ¢ | RAFTINR e, S ¥l gexmare & ol Ugeiel &1 U g A1 of, o
B WD A T 3 # A IR Ffis v A gafa aRad= gy 8 | 39 3 (2010—2024)
H it 1 wicrefierdr, % SuART /¥ 3T (LULC) ¥ uRdd, aut &1 uRad=eiierar 3R el
R BT favelvor &R & oy qg—ifold IuE STl AR SNRMSTH BT IUANT AT M1 & |
oAt & S1a BIaT € o i ifya wredt e, Sterreor & # a=ufy &) &) iR AT aut
H AT & BRI S & &A% H 37% B BT 31 © | T8 AT Siel & FAd FRe0T & o1y
UHTHd STAANR Te, T&T gBx oiie fafraae 3R grRer R &7 7gw <1 § |
Abstract

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

HEATeq: ARG, RRe—amie faveryor, RAe AR, Sliemsew, St e wieirerdr,

(aN < o
I ITIRT gREc, ABADBR]

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

R Td R (@ref—ured) uRawr
STt T AgEyut qIRReIfi®, STadsi=e iR
ArEfTH—3me gite | Aew@qul S &_d & |
AR & WeH H, RATETR &R SRR
ST et VeI w0 ¥ BeRmEE W wERf B
fo TIoTdt, arg FRIFT SR oTet GROT &l
Fra @ 2| Fef, g el R wd Seary
qREc & HROT 37 FARAT § Aggel YR
T

1927 H URY 1T (01 1 U WERIS T4l
R AT RdarR e & Winifors faar
3R TiRRerfae Rerfd # Sceera-a gRads gg
2| a1 9, ST 91, fay T 3R AR
@ Gl e o SHD STUgy & b Tforgierdr
% gRad g1 € | 39 srewa # Rare JRiT &k
SHSTE WeNfa & SUdRT a-a 2010 A
2024 T FRAMITATR & HIMiferd iR AmHRI®
gRact 1 gReror fasar 12 B, 39T Seed 39
R BT THIAd R dTel AT 3R

UTpfcTd HRDI A e 2 |
wifeca aHer

®3 LYY B oA fABTIr H
I G—HIford TRl & HAibT BT H
TRAIET (Remote Sensing) 3R GIS THTDT B
goTaierdr &1 ueRid 9 98 3§ |

3811 iR AFRISH [1] 7 39 919 U= U1l
el & f o Iaifod srediaxr AR
TRl H Al B Pl s R STt fama
eI BT AUl WU ¥ 91 <l @ | Uie 3iR
SHT [2] 7 WS Al & g B AT
EiRT =1 & forg ag—amRie oisde ser &1
AHAddd SYANT AT 3R STewrgor e 4
I SUIRT aRad & e iR SR 3 2 |
WEMT U4 3 [6] 3R HAR Td 3 [7] &
eI | qarn T g b aFfa maRer |
FHI R e ATEl & fIAR o 3YaTg, 1aared

3R STet &R T &ROT <ol BRI & | STerarg—dRa
EEICIEN G R ICE G RN FERENIKRICA K]
FF—h & H ST HSROT frefierdr o
T R aTel He<aqul HRDI & wY H Ggar
T 8 (SMETHSY, 2024; 1Y T4 3=, [8]) | T
Y ALY eI 3fgRE Y& PR 8, olfb
fBIRT A7 AT SBT3 ATherd AT
NI D TER—FRII fITelyor iR &9 dfad
R B, RO TR el fag™, STy siiR
el BRI BT Yeblpd HeidbT ol BId
g
A AW

9RA # e Sl & &RoT R &S A
& qravE, fRAaarR Siid o) e Uaeld
SRRl & foy ST-Reliege™ SwiE $e,
afy swarT /9 maRer wfuefiear, auf
gRaceiierar 3R -NrTd wvral &1 e
fhu U walpd efHE—drierd Jedih TR
AT a1egge 818U € | $9a AR, 2010 &
qIE & I fazeryoll &1 ff F © R acH=
% TN R iR e aRad=i (O &
TRERN S 111 BT FREA) Br e faar
AT 2 | I8 AT ZHRITANR el BT 2010 A
2024 TH P AP TG—HRD oAb U
IRD 3 IfR BT R Il &, forad e
AgdT Bl AFISd 9Tl SR ATy
gRadelear 4 Sed Ard—IMmeaRa e
ST W& &1 |l AT o 2

I g

RRATITANR el YR & T 99 |
TaNEIG WER DI AT 8 § Rerd g (sferer:
17.35° N, <¥aR: 78.38° E) | 3ifrwad STt
AR &9dT & F9I I8 $ilel o T 20 I
fheAIeR &3 # Well BT 8 | I8 3ot SaxraTs
HETR & & Y 9y arsTel Wi & ®U §
& B gD T |
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I8 o oei—gsp & # Red 2, W8l o TIUENTH iR H[efoT AHRH: ARA™I
IWHICTT AT AR Y&h AR U1g STl |deror {4 (SOI) — (AT 3rurd
2 @R gl ofa arffes a9t T 750—800 1:25,000)

Tﬁjﬁﬁsﬁﬁgm sferor—afer ARG o quf et WG A RS REET (IMD)
: . | o I Ud ¥ [ Sere R Ud
ATbS Yd Bridyored o fRier fdermert (DTCP), ST

STl aid

e TUUE fFUT (Satellite Imagery):
Resource sat 2 A (2024)

Assevment of Spatial-Tempoeral Changos in Himayatsagar Waterboy

Sadellsg Map
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RESCHIRCESAT <11

ik o dpaii vt

0,12 3004
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Kupmich Ssolediar

g 1— RUrITarR Sare 8§ enfae vd aifade aRad=l &1 3nedd
CARP LI

SYTE ST HT Yd—HHTETT A SwET / 9 3maRer (LULC)
(Preprocessing): qiffeoT:
o MSTMRTH IR FMfCH GuIR o JRAGSS FARIh®e (Supervised
o SiaTw AR @1 SUAT @xe Classification) 37feIhdd FHTIT
qrpiee G TAREH  (Maximum Likelihood
E Algorithm) &I STIRT FRS
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e T (Accuracy Assessment) — Piferd fagersor
USS g ST IR T 37 & Az o &3l 3FAM (Area Estimation) 3iR
| TP SR ASHT NRSC & 3f1aRel e (Overlay Comparison)
IATHROT & LR TR LAY @ s 3 e gyt g e
IRRIfRIT & SR TR @ T | 0 uRad=t @1 freeryer far |
s+ fforRad siftrai enfirer off:

YHTIHT HIRSBT BT ATHAA

. Tef 91d (Water Bodies) (Influencing Factors Assessment):

—_

2. B¥ 9A (Agricultural Land) o IBX I fATarwUr (Buffer Zone
3. 99 /94 (Forest/Vegetation) Analysis): 3dl @& ARI AR &
4. T &= (Built-up Land) IR BT fere iR iy B et |
5. GXA /g% ¥ (Barren/ o PIHC & H LULC wRad: ff
Wasteland) ;%3 { i?g el T e
o TR LULC T & firg mfdemr q_\,wa;”; . T”‘g i
(Training Samples) HEHT HJeTor
ﬁg’iﬁﬁ Google Earth ¥, eI ®icd aRurr 3R ==t
bR BUIfsicd (FCC) &1 3oy e Iyl YgRAT (Rainfall Trends) & 12l
RAT & HRIH F g Y| wesded (Correlation) &1 fageryor
o G T B Ry BRI &F (ROIs) e |
a1 feftersa foar mar aife s9a ferrraarR oid e 9 enfae
Waee ReR IR fhy S 9 | gRad=
o AfamH AEHIIES FATAHTIR et & ehel 7 FRAR & <l 778 &
(MLC) @1 somar T #lifss a8 o 2024: T 92 T fheldieR, i
Wl ST & AR faaRer (Normal o9 g ®U & B 9f F uRafld
Distribution) &1 AT & 3R TS & T B |
gjjﬁa;:fflﬁa@a & T /- )
© T ) o 5 Rl & v & B sfiox P &
I 3 qefigpe fohar T foranT Wagd N 5 Sof)
AT Srferehere off | - O A T g
* ~ :qwﬁ 1§ 3R o AT &5 8% (2010) & 9THR 26%
AHEE @ gs-adr 9 @ forg & 2
HSIRET fheer (Majority Filter) @] (2024) =T T 2 |
foar ar Owﬁﬁﬁ17%aﬁwmél
o TRYT (Qq‘ﬂqp{uo; T qiﬁci)q fpu o dUfc &3 H IAW JMART 12%
Y BIC T DI ST TG T & HH B T E |
[Ty fAer fear w3 |
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Assessment of Spatial-Temporal Changes in Himayatsagar Waterbody
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# ey varfad &1 <& 7, s ot
o 3R wiRRerfdara Refd =
THRIHS YA TS VT ¢ |

NENCCEEEDIE]
39 eI B TShUT B P ATRIRD R

AT SrgyAT €| fRHaanR i @
H—BIfeld qedldd STl bhard &, g

R yafarer sl & HHR Wadd 2 |
R e—aMs fagevor Sa el af
TTfreetdr & ATRET # RAe IR IR Shersed
D TR BT SAAT IR ARg—3maTRa ifd
T B7 Hel| Bxar 2|

Afas & srgaanE faen—fadw
AT & A § T B 3R A

SRR/ H# 37RO e+ 3R TR S b RISl
H gRac @1 IR & oy Tab a=T-ies 3meR
UM FRAT 8 | UROTH STl AT Heerdi Pl
ST HSROT feiierdr &7 Hedidd B AR
Arfarsper g YA SUART gRadd @ ufa
HIeTeet &5l & UgaM dR H HEIdl aR
AHA 2 | A START, A AR iR BRI
fargeryor eEw &R e e & forg, faey

SUINT I Tfefierar § AHT iR Tcddmiferd
fr=Tarell @1 S1fdre TvTdY @7 | wEeH @ forg
S ARG IR w@Ife RSTeRE el STIE
STl BT WA TR R & digd fhar S
|1 & | RAre ARRT d@-iia! BT STIART TR
STet T[0T Al SR b Heod, FARItha—g
R U dqadl B Aigdl B YdiaRv, g
SUINT R IR IR | T uTRReIfad

w4 W ATAYUl RISl Wrdl & uTd faara
Tfafaferat &1 fAfafg e #§ e SHeR)
U B T |

9 I W ¥aRid ReAle AR &Rk
STSTETH AhHIDT & YhIhR0T Dl FRBIT Yol
IR STl JMR A &1 Fafd R

UHTAT BT FHS BT GG |

ST ASTeRT UGt T I+
faeeiyor & |1 frefr A START gRad,
gyt @1 gfRRgdazfiaar i S @
Sicdate—afgare it & dra Her B AAETD
fageryor fohar ST Adhdr 81 ST & SregHl |

@ forg 3oar wadY ® 1 aRvme fams
arferTRA B Y ST At iR yafavefia
ferenfacen, fSrH Imr S Reror S Y onfiet

%, gD AJUTTT bl ATh el dh # eI aR

Jra¥Ted e ok SevaR # uRad= &1 <74
PP SIHBIoTd WSRUT &THAT H 819 dTell B
BT 3her A fohar ST bl © | AMITh—anfih
iR Mfa—emenRa favarwo, R s

Hhd ¢ | 39D AfARh, U~ Wb SITThN)
IUATE U, doise U8 3R STelerd ReRdr ol

yHTaeiTerar 3R fRauR®! & YA STANT 2aER
BT IMMPHeA M &, IRaTT & BRDI b IN 4

T B dTel A STIRT UREcH! & qgam
BRD SR &5 WR & Ydg= H ARl B
FHAT B | TE I U SATaRON g faiTd
ST A1 IS BT & T T <a1dl Bl A
PR T2 I IR AR -9 I b wR
1 o ST A B |

forspst
JIT A RAAANR 3 &I 9ITa8

fRMge &1 udl gt &, RNia® §& dR
AT el e, Sieary aRad=eietd

IR SIHHN T&TH B Tl & | AT ¥, 9T &
TR e &R Soarg uRad-refiadr &
IRgTI—aERT HAfsfoin 3 AR 3
3R g IRE B B SR ol a1
Afsha AT IR AT T H T e |
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AR

YR WRBR GIRT 29 TJelTs 2020 DT I e Aifed (NEP 2020) 1 srgaifad foar T et
IR ARG e egaRen # @uds g wH GUR GARTT BT 8 | I8 W AR 9 ey e
AT 2| IRT B vl R Ny 1968 # AR @ TE o | I Rrem MY & g e H A E
TR e MRART Rer yomedt @1 217 /<t § e 9 aaie @l gt Wk 9T B | IS
et ST 2020 & Sewy RIer DI IgfATYD, ISR, HIeTel AR 3R TAAT 471 2 | 39
I B W # e BT JfADT 371 Feayol 8 Fiifds 9 R 9 ISR & 919 a1 4 BT HA
PR BT BRI BRd & sy SeT faes faenfial & forg ursesps &l ISR difvad 9 § #eg
PR G © qAT TSI UF IHar # faadivor [Femf@i 1 AR a9H &7 dded g1 fdhan
ST T 2 | IS 1A A &7 e BTl B DHad ABIeHD S o Bl ol I8 SeN—I
TAT AR & IGAR Y& HR 78 SATAR G 2 | Ul Y I | QAfeves &3 d SN 6 JfAar,
BT, AT Ud F9Tarall T fawga faeetyor uga fdam i & |

Abstract

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

qEees: fSforea g, uflneg, AaTaeh e, dere ufiefor, s, gorres |
Key words: Digital Era, Trainee, Inclusive Education, Skill Development, Startup, Creativity

58 qd ¥ goiRfl dax g # orgAifRd U S IS WP, ISSN : 1549-523-X, I¥: 24, 3fd 2, WA 2026



ST, AT I, IS Rrew AT 2020 F FRATI H STAN B fHd

Y&ATIHAT

ISR fRreTT Y 2020 AT IR B IART
R T 2| ST T e AR R
TOTeAT BT qHASHHRUT WR IR BRI SARAT 2 |
T e grearshA H 2141 ) 31 gRRerfr
@ el BIAl Bl T8RS AR Th-Ieh! RETor
T HEeq foar Tan € | I R Aif aRd
fR1eT gotell H 9 BT U AT AR © Rifd

BRI BRD T T B | T UHR 0=l &
TE T TR TR RN BT I8 w1 off fh
16T T Sewy HHH SR sriardwersii & sgwy
BT TR | fa9y dR R 9Ra S faerTefic
<9 H SO 9 e @ §ra drede w@nfid @R
PIeTet MR e Uorell TIR HRA1 a1y
TR 31T dTet T BT AT SMHMNR a7 A |

FHS GuRS Jfd=s 71 SIR o 41 59

MY I Teb=ilebl UL, TABNET ISR,
AT, DI Ieh UISAsHhH, HReb ARG IR

ufrget Ud Apfad wT J N g A

T 21T 9 ST & e § e fb e daa
QIO S dd AAd T8l 8F a1ey, dfed
JE AGEIRG SH TAAHG AR IS B
AT AR AT DR dTell BT a1y |

BEI B b IUMY T8I, dfod ISR
e U HIeTe B MATAHAT & | AR H
g1 DI g Bl YH3M 15 TS 2015 DI

I 12T IR & AFAR— S BT 329 e
BT IATSFN 8! dfcd Add o Uiftd 2. sTdT
31} W Siiad &1 U168 18], dfed ol cAd

g3 oI, 919 UuTHAT AR Al 7 Wl 3fSal
[EREECA NSRRI

ART H Q& gAfaal R [daR axa
Rrem & gurR =g = |93l 9 9Rd gRT
UG WaAdT & U RA e SaRen &
fAf=T vell g Tl & Srade o AHI—aqY
UR 37ieh RIET S g |l @1 wa fhan
AT | 3 3 | e & fafdy el @1 e
eI PR GURIHD FeITd Y b | ARBR
= D 3T HEIYUl HRI(AT BT WBR B
B TR1e eRen ¥ Jaedd guR by, fdeg
fa<ira, gz, AmIfoie den AaeiRe
A1l & BIROT foredl i JIRANT 1 1 =gfera
B f ®U A AL T AT S FeDhT | DIORY
AN (1964—1966) WM IMANT & = fRrem
@ A WRI Ud FAI1RI IR FHY w9 ¥ gfeeurd
fpar iR ugell aR AR &= Rrem &7
FIARNBROT B 5 989 G QU | BIoR
BT & ATAR — 9 SBR IHBT STANT G
@R BRI gd SUINT PR S o1 A=

SUY = U dlefd 3dellch hd, YAN]

Siias &1 916 § | wife Shia= g fd-r sifea
Bl OIY, 3R SH& &% H U sildd fthad ©
AT D ol 4T TehdT Uo7 &M, AU AR
g Qe qof TRAT H A1RF g8+ HR ol | 37k
AT Y |l ATGATSE R1eA1 Bl faefeiar ot
Y ey ufhar 7 Iftel HR ST anraaTie
IR ARHITT JeTdT & fIew R 9o f&ar T |

e 3 e &1 qvE
1. Qrgaiye Ren &1 ggHifiar —
(Vocational Education) NEP 2020 & 319,

il RIE | &1 AT uIeshd o BRI
@ A B |

DIeTel UiRIETor URRIEdT & A o faenfif
®I [T HUT GRT U URIE & wU H A
fpam ST 8 e S der IR (Hg1fad)
IR BRI et AERA (ATaRTRS) Ufreror fear
ST 2 | I8 BRIHA BE & A hadl Bl
fRIferT R 2 | fa9 9 U el drRIBTRl
BT AT 99 T AR AFIATAR TER AR
T R D | MR H IR D19t fabra

(NSDC) ToIT BI3Tet fasrg &R Sefiar H#merg
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SIRAT Ry 3N Aferh BRihT BT gerd] 3.
A B | IR BIYT e T RT WRAR

ERT Ifid U Ufeetdr HTSde Uredrera (PPP) 4

T B, RTAST T4-T e I & DIered faebrd
1 qerar <7 2 ™ >

I dierd fdsra FrT (NSDC) &) Wi 6

Uygcl

(National Skill Development

Coporation): 7.

1. NSDC faff~ Jded I — ToTB;,

s, caaclsd, 3Mscl, f=Hior 8.
3 DIt AP BRIHH Temford bRl 9.
=

2. ¥ URE Bl a9, Japll &R

RISATR @R BT Al g JTawad
PIIT RIGT & S I 991U W14 © |

arfea®dT 1 : NSDC (Ris1a dierad fasra )

TfRieTor 73 H U fRieror, der ST
Td A B ST S S 7

. ST favy yreTshy faeid wvar 2 |

THIOT O IR Rl & |
ufeetds UIgde ureArra (PPP) & AT

ety Bl T 2 |

SIS BT FerIdT IR ichH U™
Bl B |

ISR et JrAemd gem avar 2|

PITT IR A9 & J=avd oF
SIRTeddT dardm 2 |

gRT foy 1Y &rafl & gadrR

T FTITEAT

EL) i [EERUI T
e
Frarer o Frdwe | garsi & fow Gfse e # | T ewar agmr S S iy
FCUFH T SIHFIo® | @Te & qTeAT|
eI FTAFA
2. | 3N ATASTEN st g Y Fufaat & A | Ser-weafaa weer wfereror
e Fwar &1 Remea | gfafaa s

3. | wforeror \TEET AT

gforeror HEqTET AR et

gt FwEEAT A UgE el

e ud "gARr | # AR q4gdnT Y'E w4 | rEdr & A
4. | gTHIERTT Ud | TP ATEATAE HHET | TIANAT FEAFAT A IOy a=
THTOTH (NOS) =T fasrr| TEAT T |TAAT 9TH SHTOH

IqAY H{ATI

5. | sufwar ud wrEEsm

FINA-MATT  SATHAT T

ST &Y TS oI &7

GERINE TR FA aTl FTAFA| | FEET AT
6 AqEATT A A | ong,  HAeAw i Afaera | Arem-sremhid AT ST U #
HEATT AR FT H= AT AT
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7. | RfSes va stawTeT

E-AMT  wEwE i)

Premft ¥ P omEw e

FAFY

foreror uger AAATT  UTSTRH,  Theldd | =TI F@TET
AT TFAAT Zq
8. | e owrer wrsfOer | S=vT A rFemEaral v | Overor T FU ST i AT
(SSC) #HgawT TEAE  FA ST AR | F SAgET aem

IESIEC I 2C B
SSCs & HTT FTH FIAT|

W1 : https://nsdcindia.org/

Prerel famrT iR Serfiar #3rerd (MSDE)
IRA WREBR HT U THE F91ad 8, [o9 2014
H erfud fbar wAT| 3BT Sy garsi B
SEUNT—IHE DI URIET0T J&TH ST & dllcd
I IISNIR TG §9 T 3R AHAMRR 9 T |
9 AT & T8d &I A1 [rferiad g—

1. YEHAT DIerel f[Adbr Ior (PMKVY)
BTl B U H BRI U SR
THI—U UG Bl 2 |

2. RRreq uReror doEr (CTS) <ienfirs
gfereror wxeEl (ITIs) @& Aegq 9
AT TR UQT FRall 2 |

3. S fRmeror Ry (JSS) FRerRar Sl
IR BT e & o & wrar 2 |

4. TSR AR Fael= Ie=T (NAPS)
SR H Ul iR ISR & JTaRR
TS PR B |

5. BIeTd faerd iR Safiyar H3re™
(MSDE) sRamonm # e & a1
MOUs @1 Bl & oy @R U™
IR B |

6. ERATT HRI fddwrT Fee (HSDM)® —
BRAUT ARHR =1 2015 H HSDM I RITGT
EIANREARSANINIC R G ISR R
UM Y& R § | HSDM = fafd=T
e & A1 FHSi fhy B Sk
o TN HEHIRIET : NSDC ST &

AT AR B BN fAbTa
HRIhHI BT Tl HRaT 2 |

e TV 3R AMG® — NSDC A IS0
TS JFd (NOS) 3R Afea
TS faamfad fey & ST ufRreror
DI IUTERT G D FEIRT B
g1

o fSfScd wiew™ — NSDC = Skill
India Digital Hub (SIDH) Sidd
fefiTecd wiew el fey B
ST AT BT SUTEIT oI Hfdreror
AT UG AR & |

AT Siea s e (HSDM)
BT 3[deld - "HSDM @ RITIT A3 2015 H
BRATIN WBR §RT o1 Mg ofl, orad Ieey
T B Garll Bl Prerer TRIETT U HRAT 2 |
g e = ot il & sl @l
UHIPHd BB HILTS [dBT A& P AT B
&1 B FAT B |

WHR DI Hrerel ufieAor Haeh J=1 Jro-ng
(Major Skill Training Schemes of the
Government)
1. gat AT (SURYA) — I TS
16—40 IT & AR & it & forg &
ST PIeret ufRreror iR qd 3rg9d @l
ARIGT (RPL) & Sl 2 |
2. UM AT dierad fasra atwHEm
(PMKVY) — 39 droHr § HSDM
I H BIeTd UfNetor BRIGHAT BT
TATe BT 2 |
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i@ HSDM # fafyr=1 senw o9 — 3. aAys Rem & aRs Arafies
siferage & # uRmemr & folw MoU’ fremeri | & grmeRr 5 Wmfie fear
Algoriquin College HTST Alex arg 3iR fAfor T 7 |
&l H Bleret fart & forg MOU fdy 7 & | 4. v faemlfal & A=rar ara
s Rrer fifa (NEP) 2020 § St &) AT STRY fhU Tt 2 |
et 5. A&, W Y WEhE RS

1. SEnT Ren SeEl & 9 fieex meRa fefea Al Sueer &g

TTSIshH 3R UfRET0T BRIHH TR Bl ST

gl 6. SN g fa<ia FeamT 9 Sraem™
2. SO H B HA BT 39T BTl Bl A O 3 |

feam Sar 2

arferet 2 - I e AT 2020 & srat<was ¥ Sl o1 G999

FH .

A ERIEIEC I (el IEERUI

1. Frorer fawme TS AFar & forg samagria gfdreqor ya=
FA 2

2. qree IAN-TATIT ITSTFA 19 AT AT Feed |
3T T Bl

3. | epifemfora/wfdreror | ZeforT s snifemfarT  sa@w Suasy w0 2

4. | AEE ST AR | AT AGHAT ST FEANT ARATSETE H
EELC
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5. HFELAAT TZANT TANITATT,  FTIATATT AT F9TF STHLT
ITAS T g

6. | TSETIT HIF FNAT & AET TSNIT o FAE Hl gD T
FA 2

W14 : htttps://www.education.gov.in

gRamom 7 izrd faera &1 fawdr

(Extension of Skill Development in

Haryana)

foreasf

I e Y 2020 7 RGBT e
JOTell # Udh dgUsd guR & YA 6 g,

ST 316t f 2020 WRT H 3161 e
¥ U HEdYUl UR © | 3ADT I et Bl
FAEN, SEaaie Td ASRISE 9 2 |
favaeAt diered fawafdemea (SVSU) Ramm

TS T I3 Rl &l Araaid iR
IR g1 & | 39 il # Sl &l
IABT B HE I Rar T 8| Fife g8
R1eT @1 araifde fawa @1 AravgedRil & e

WHR gRT RAMUT, IRA HT Ugell ARBRI DI
favafdere ¥ 1 I8 favafaerey i R
T & ST BT ATBR B | Agwaqor JfHaT
T %81 B |

NEP 2020 & d&d SVSU & UqH gl —
1. AeIud Ul 3R Ufdore |

2. Yl UGB AfSd |

3. SENT ATEER 3R B A |

4. B T Hisd |
5. ¥ Q4 FaraR |

6. favafdenera ¥ Wog QIR T TR W
faftr=1 Suaferdt ura @1 | ey
faeqamHm drerer faeafdemera NEP 2020
@ ded drerd e iR Swa R &
T BT F@TaT <l § |

Siree # AGg Rl § | ST 3R fReqor A=erm=t
@ 41 G ATl Bl AR GAIRR 1
BT 37fYe W H ANTE <l & | 3T dTel 99
¥ g Hied ARA Pl fIvg WR W DI 89
g e B, TRl R SR S qE
UH—qER & Reb BN | 36 AN DT AR A
AT I & folg SR OTITad GaR 3R
AT fmfor 1 s 2 |

aeH

1. AT f3reror ure fafdat : Aar < v,
BN TR 99, T3 foell, TIH GEhIOT
2011, Yo 190

2. TR iR 16 ®ett — fIors HAR afrs,
3T UfeARIT 75 feeetl, Srer wRepRuI—2003,
Jo 1

3. fIvsTer &1 R seF (o T araR)
3raTed TMTe Te, Her e, =78 feeh,
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1993 Yo o 113 7. (https://hsdm-org-in/)
4. https://www-nsdcindia-org/ 8.  https:// Nationalskillsnetwork-on/ Scaling
5. ERATT e fHR BeE (HSDM) Skill — development-in-India-episode-1
https://hsdm-org-in/ 9. QMNP ARG HHAR 15 RIdHR 2025
6. Haryana Skill Development Mission 10. nep 2020-and vocational-courses-in-india/
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|HAN 3Mfe Ug—{Ieeyoneds fddem far ST gaT € | o od 9of &R U | ST a1 &1 Uishan
BT FHS 8G BRB—(AET BT Hfura fbar i1 %87 & | Tharorided dRabea, i fehar &1 S
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2. [ERIEIKT] 9 T (F F)
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9. | =gt T gaary (A f&=m) 7

SUYh 39 Sarexvl d Al ©: BRDI B
TN g7 B, fore ARl & A 3 gaRerd
IR W B T 2| 37 IR b = B
fafth @ed 7 | o Rigraeal 3§ 39 fafh
THROT BT AT & | Wi, 3fe g3 §RT
gorT fg<irar anfe fawRe @1 fReRor fasar T
2, ifche e anfe favRke fora erel # &, gr
oo g9 wavor # far Tar 2| o foufke &
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# forar o ® — Suug fvRe vd aRe favfke
% wY H | fod ug fuy & Se9g ax & o
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foTSTHTH &1 S&TERVT & — ¢, del, e |
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2, /i vh & v #F - e @
IRT BT | ST fore T @ ifdraar H e
foufts Bl 2|

gRYTIT BT ISTERTT & — S0 dife: | Jaf
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Tg_ BT IEIERVT & — U, gI, 984 |
RS GE |

e ol § o oAt a1t 21 o — ©
M R H ReA BT UAl IR ST R Bl
R HEd 2| 39 3k 7 ugw (e forg
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