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S.No. | Unit Code Unit Title No. of Notional
Learning Hours
1 MSFC-GNA301 - Introduction to Basics of 40 (6+34)
NQ2015 Gardening, Nursery and
Agriculture Techniques
For Rural-Semi Rural Schools
2 MSFC-GNA302A - Introduction to Animal 10 (3+7)
NQ2015 Husbandry
For Urban Schools
Innovative Gardening
Techniques for urban setting
Total
50
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ST IATSATAT STAHIST ATILTA. ST RTAT |1 T4 TH= ATHR-qISTd ST ATel A4
TS =T, ASTET FHIA FTETaT.

TS AR &, Sioer, [T S|rEi=ar @ qrEi=a7 Graaraiasi 59 99 o a7
FATETT AT,

TETIF FATHT FATCU FATT GIAHIST ATATS F ATRTAT FHIA FTLTET. HIH ATATAL T
T, ATy,

SATAT AT di|T A=t fO, T ATATITEA qierd Saeras aiard.

STHTAY T TeAT ATHT ATCATTT FHIATHT ATAT A% M ed F T F% 7.

ST HISTHTT HATAT AT 69 STSAT 21T AT THSTS.

AATT ASTBI=AT T AT TEATAT [SFHTUT FTATHT GLATT FLATT AT FIB T gAATA HLTAT
TS |1, {3 3. IT0aTaTge 4t AT o ATEt A= Fiasi =T

Tigw @q M FIAET d=a¥ TodTe FHSET Sard. ATAT &Y, HiaedT, 1 THATT HL0T
ATEIT AT FTBS(T =ATAT.
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AT, geamer=t T e 7 = [[9T a1 ST 31 siaeeh 7.
QAT SAHTATHEN T THTL=AT AT AT THTALT ZIal.
< Y STIH IA, AR TATT AT THR T ATAT ITILRD IV B
It FEATET Y At STastre, I3 AT=T T3S A6, HEIRTPId, At AararHed TErd
T TRTC=AT AASATCHAT FHTAT el

9) Aft UL AR : FTATH ATILAT JUTAT ATATAT ATq THTALT gral. 3aT. [HeT, g, FT=E,
Fao, TehTa, JHEAT, Tae, TRIY, FIAIeT 5. AT AT ¢ T 9 U d T,

) At SUYE HAWIX : ATHEN Fod, HI, ITAY, o1, T, Foft <. aomerer s ai= seT o o
o FUTTAT .

3) Y UL T : A Hiew U, FFT, it I, B U9, TEH, ATE, FT T TA ATHLT qHIAY
HTAA 3TTE.
FATET T AT AT ATIL FedTq S ATl HH doad 9 ATIF HAqEILd hell SATard. ATHD

STTEAAHAT T IATEATT ATE ZIVATH FE= Had gid. ANHET T F HIged =T aTaY FedTq Grere

HAS IS TFRATd.
g) FHTHTAT AT ATE.
) ATFFTHT FTHAHAT ATEd.
3) aghae e =ar Jar.
%) FHT AT g
W) YSTT (BT I,
%) ScaTEAEH FHHT gral.
©) SR AT ZTedT IdTd.
¢) Fafew e w7 2.
R)  HTSHAT THTUTET &t el o=l SATITIRT T A,

AT BT

A TATETITT ATSATLAT AT ATIL B STEAT, FgUA AT AT FTBS(T AT AR,
AT AgHT ATielt 3 qroaTelt §9e IqT. FH ATHTHAL a0F TR Hed SATAAT gal, T
faa et =, g Aree =T werer dT sferE Fo FHAT TEard. AEsTe SedT F g9 S
3 T, FOT AATARIT ATHRST FAASATIAT ATHAT ANTIATHAT QFIAT A, T ATEST SAASTE TS0ITHT
STFIAT STEd. ST, ATGHAT AN AL AT FHI ZId. ATGST AL I 7T ATEATST ATAT
AT =TT,
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S (Land)-
TEA=AT  JEFITAT AT STHIA FZOTAT ST JTe, I, &1, qT0f, Sary] a¥ie s&ard.

SRR e Se IqT ForaTd F ATIYA g0 TATE gId. ITaETITgs fHeorT-2T qroam=r SEda
ATST EIAl. ATETAT AT qToft & AT =T,

Sfh= w1e% (Component of Land) : &<, &t w=red, gar, Tt =.

0.5/5%
25%
V 23% YEfeT et
‘EET
SRR Mgfas dJerd
Hgrofy

AT (Soil) -
HTAT S ATETAT=AT ATEHTST SATAF AT, TS AT SHAT=H AT & greed AT ra=
O, TAh TG Hgwd ollg. ATETA=AT ATCIETS0 AEeqF qadesh, 9 oo (Nutrients) AT

AT Feft I ?
=T, AT AT TATH S GEHIAT TOMTH ZIal. Fehe TSARMEY AT TEqTd. fd 00T, i It
TSR GESHAT AT T=ATT. AT AT FTSAA qTOT HEHeS TS GO el T IT0AT=AT SRS
FTE I TATAT TOTH T FavgTd gid.
T AATAY T

GEHTH AT TITAT FIOATAT AT THAAT @S ST Fgorand. o STee=r 2.y
HHY. SITSTHAT ATHHAT =T ATRIFLTAT T ZIOATH oo T o oo Y AN,

A= TorerH (Characteristics of Soil) —
Q) FHOMHAT AR (Size) —
AT T FHOT THT SR TEATT. HIA=AT FHOAT SR 0.0 0 R T, o 2 AT
TohaT TATIeAT STEq ST AT, AT ARTEANSAT U STHTY GEedTHes o AT=AT [OTd Toha wF gl
ITIAETT AT T TEATAT ATLHD LT ATAT Floh gl Mg AL 7 FH -5 AAATHL AT =T T
FEeal.
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. | AT THL TS TR

3.

¢ | oo o.00% fU . Jar R
R T (free) 0.00% -0y foraft.

3 RIES ook fAdft o 2 fo .
¥ = 2 For. oY, frar w5

) "f==Ear - (Porosity)

HTA=AT FOTHET TReeAT Trehages ATdT qaEgefia Tga Frar= af>zgar wurdny. asEaqs
ATATT 9T0AT=T |T8T gral, Segr ot g fhar drwdt aroams quf 9o et JTd=r arof e
STTATHT &AHAT TGN ATAT & FUAT IEA. FTt FbT [HATHYITHS AT fgreie aroft arge
STEA q T ZAT Wled, T FHATHYVTHS AIATA A ATATAT AT T (e, ATABT S T T8+ T,
AT ATAT=T TALTET & HaT (Field Capacity) 318 ¥gordTd. (FETdT g ATO{T oY =drd) g arof
TRIT STTq AT . AT =T HUTHT QA Fqeiel 9100 T8 8. T HUT=AT B (e qraaerel qrof
ET ST, AT T=AT FOTT=AT GO AU SUATSAT SHAAT AT &HdT 8 Fgurdrd. |Tr=Ar
FOTHT & Sacrel IV aFeqdy d SaT] AT START I2d. FAAA ¢ HeT @reiie aroars
T ST HE T 2,

3) YT — (Capillary Action)

FHATHYU FZUTST FIA ? Sogl AT FISATH UF 20 01T JSadl, ATAeb SATIHTIN HTIHT=T
TT AT HATAAT TEAT I ATATITET AL TG ATATHAT ZHTAL b g, ATTHTON IT0 FISIT=aT
IO FETAAT IHTITEA a¢ F&d. Siegl M FHOMHLe ia¥ el HHl SHd, ATdBT HOT=aT
AT fEETHe it EETRTTeEes Fed @ AT TESIT TEd. FETHEAT aTE qferhd
T THREAT AU qroft fham a7 gauard a7 Jedrd. T AT ThhAAT Hrwuer Fgurdrd.
AT AATAT TEUATH &9 FHIIT 3Te. FATATAT STALTIIETAT HTHRUVTH TohetT IO SGA Sl STl
AT AT AT, TS (2 SIact ariieh, dae Hemwuor S o9,

¥) 3rae faffwa - (lon Exchange)

YUHET FEUINTE (-ve change) STHA TAFEl~ 9 99 TWIT (+ve change) Helel FhgahTdier
T & THIHTIT TEHLAA THATd. ATHS LIAT THT JTSAT 0T THA T ATAAD! §H-AT ATSLAT &
TATT FHixd g3 AFATA. S L0 ITUTT fFATaesedray 50 9 49 THIE AT UFHF I a9Tes grard.
TTAT 0T F & ATI (+ve and — ve lons) TEUETA. (ca++, Na+, H+, CINO3) &t ATaT=1 331800
Aed. ATAHET AT AT T AATATHET ATqAA AT TTHLT FT=AT ITATIHTI ATATIRSA {ohalT
w2 ST, AT ATAT=AT IO wE T2l

3T, ATAT ca++ AT STEq S8 I ATAT el d a0 7 1 aroam=T == FRer grar. v
AT Na+ TEere qTof |Tael ¥ ATAIdId Flgl ca++ SA qT0Td STaTd o qT0ATdied Fial Na+
AT ST, FreT= A 3w (lon Exchange) w2urard. @rdid Na+ = THTOT STed STedTE
T T g @ AT qToATET HERT A1e gra ATgl. A eddl quaTaiE T SHTda e ST e
T BATd.

9
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K) SEHTEAT — AT ZaT THT AR adT J0T-AT I[OTEHTAT ATHEAAT FOrd. IaT, AT =41 aq
ATSIAT T 20T FdTd 3aT. FeT, AIS, Tor 2.

SR =we AR (Formation of Humus) —

HTAT § FeAshai AN o1y, Afaer yhes swie gemsiia ATdia Aead Iard. ATHed Feeqdr
ATyt SEAy e, i A=A geAsiia AT Ui ATHed qegq Avrard. AT
TATT ATAAT HTA AT FOT JaT (L) FZUIETA.

SfA= / 7rh= W= (Importance of Soil) —

)
?)
?)

)

9) AT AT SATLTT T
FAETAI=AT ATEHTS AT ALY AT Fieel, sreaed AT (Heoard.
FAETT AT ATETATST ATFLTF FTHOTL A0 ATAT HISIA 5.

%) AT ATEqc 1 =aT ATEIETST SA9TAF STET-IT (A Tae GEASai=al 9 .

ATH=AT AT ST —
o) FAATTAE FIIT.

)T Tar=T ATIT FI.

T)
2)

e FraFATIrR=T AT FIO.
EERIERIECLE
AT Td, Frewarern Fhar qoaTers ST 917 F% 99

%) ATLHTHT GaT
3) ST AT
%) @< qaT

At T FEATET AT STTETT 0T AT [T AT —

g, .

iR 719 F Hiel

SERIM

ST 9.9

FLOATATST

Tad, SHTI=T AT 9 o=t Fwrey
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g foeT=t [Haoft Frograrst
AT 2.3
T2 AT AATILTF FST TSTATHTET F-
AFAT 2.3 BTETAT AT F7ATT

K S @ @ FEqe 36l
FeTe, TATS ATHATIT FIEITHTS

e F AT THIE @RuEEer Av
ZATIET ATIT FHTATd, AAT=AT Feaia
T AATA FAATATF HST HTEUATHATE
CIREGIGE

HH HTA ATgA AUATHT

AEAT 9%
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© | TmEs FHT ST ST J9, avaT, 9t 9
A FLOATEST AT FARTET AT
FLATT, TOF AAqTAT IO ALOITHIST
G IUATHATST ATI FLATT

< TR Gl FLOATITST, ST TUITHTS.

3 ATy FTEHT ATHLT THIOTTT qTOfT 30gTETST
ATET ITTNT FLATT

Lo et T T FCOATEATS! [ AT SAETATHTST

¢ EEll IT qTYAT=T STANT (AT SR

GIREE L o B e A L A S

AT TFTBUT S FEUrATd. e
HIHT TEEATT ATAT ATIT FLATd 34T,
FIEATH AT, ATHAY 3.
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EERIREIEIEE R ST

STH AW, T-AT qTEN,  SHAAT
ATAT=T T qTeTE FLOATATST AT9 FLAT.

EETIRRE]

R ATEST AT THIT AFTLO, ATA=AT I90Hl AedATded

3 CICES STHIE F91E FT00 9 1S a1 ATATITETS
FTIT FHIATA.
AT
() SHE  qEefi wRemETer T gl
I T[T AFAIT. A€ o Id g ABIAT
¥ SISl AT O FIATHT ATSHTHEA

FTOT FTEAT 9 d SHATT (HHSard
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hldY

fOFr=ar i SAaada Ha A=Al
=T (IraaT=) @ 3.4 H.HL 9T
¥y HA. TET Saar Id. ) TF JeASel

TH Y 2,3 AT ¥ Fi@d @Eer g
T AT TAF H@ATETS TFH AT

AFAITF AY. 3) HIBWATT U Fledl I
foramr 3.4 .M. Freiwdd graolt, ¢ T ¢
.. 7T Irqe vt FEaT Id.

ZTq T

¢) =T IW A fHeoft, geaoft
FLTATST AT VAT K@ Il

BIA A1 9¢ @he[d ATATadr Id TS
FTHTAT &T07 FHT ZrAT F ASETHAT HTAAHAT

7 IcATe T T FH A ACOr ST
M. 2) AT FIBATS T 3 F A
e AT STHA = gt 2.

STHIA AT FT0T o STHIA T

AT 2.2

S deger wWO T A Ay
TTATITHATST THF ATAEAT @I FLOATETST
START T
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T qTES00 9 THIA TUTS F0]

TlaTegey

Rotavator

AFAT 9.3 ¢

9) AT AFSATLTHET TeHT THTOT-AT ITEATAT
9% F o THIA I[AUTL T e Flee=aT

AT FEfaele SHATd. 2) Ueleged =T

Hera S qagefid 2. T aat
Tt T TR WRvETETSr  grET

AT Brar. 2o T o4 AT, @refiada o
qD FTEAT SITAT.

02

A ATSHATAT ITIL

2l dgHI= qRATE 9THY A F<h Ul
FATSATUASHT TF ATST ATILAT AZd. Ileal
FTST THHFHAEA 30 T ¥o . WY, sAraw

29 fEgTwey gar=ar Fear FfagT=ar qoar

AT SHard. FAr=ar a@= gay 2%

o= 9T Siedd d9d. @qrsar
THM= AL TF GATAT ATSIE  SSde

qAT. q@AT TH(eEHeAT A UNEdE
HEAT.
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3 Ot I I -

AT 7. %Gqﬂﬂ;ﬁa R [ ST
¢
AT ATg AT
R AT AT F AT AT T3
3 qeR 90 EIEEGRIEIEIBPIEIE
¥ T AT FHLUATHTST
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aFAT 4.

e FATLO FEOATHTST

AST=AT Holods  Jarear  qrot
FwrETdr ad f=e @ arwara 4
5 AT g9 grd UsEr Ing

STHTOTE 1O, @ & e ITogT <dr
IqTa.

FATeaTY T TTETETd TUT=AT 0T
AR ATd 39 T@d AT qeE
qroft f&er StTq @9= ATqH &@d F e

9T AT,

T FHE@ERT T 9= T3
T

Qe

TT %.1- Griere I e S Aar

9) STt ST AT A1 forgT ?

) TERTAT IR STEeeT ST STk A== A1 forgr.
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3) QAL T F AT ATAT ATIL HeATH FHIVT HIAS GIaTd.
%) AT ST FTessit heft =a1er 2
W) THEe 7 foaet TSt HT ?

T . 2 Grferer T SesTd 39 AT

‘Fi=gEdr TSl H1T ?

T . 3 MTBAAT STIT A,
?
Q

2
K1

)
)
) e AT SR o . AT FgTe st
)

T . 4 THT ATHITT AL (ergl.
1) T T GLUTCOITETST FTT FTI?
2) ST HIOTRTITAT THTH AT FLATT ?
3) AT AT FRe=aT ATITe ST ITeie ?

T F.5 qATT FrAA T SIS T TATE ST TATE FT 2

Multi-skill Foundation Course (MSFC) Level 1

FEHTH ATATT FITAL G IUATHAT TR FEHTH ..., FUTATA.
HTCATAT ZAT THT ST AT TOTAT T[OTEATAT ..o TR

i THAET 3.4 FHT, STTEET 9% A9RE ST T G030 L.
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R . A ArTaE = y9qTor fer i wiska.

F1q feprer 2

e / TETE [ AT i=T aTaY e T ol TIHAT FHL0T.

Fafera wrered

T ITSTA T GTelter el freser s o,

9) STeAT TRERTA (U= aTar faaror= fHhar Tai= AT S7aqor (Tt g’ )

R) ST AHAATST SA@LTT AHVTLN TF AT AT Fe7aT ARl (Hea,

3) AT TR (TS THTHAT ST ST FH07 9 SIS0 Fras ABaE.
) o= Tr wfaere or<ht arefaoraTet feast s wear 7.

) o= STavTeEaT arefEvETet s T FEar Jo.

)

faa=h ScuTeeryar arefaoraTSy et giFaT Fear 3o

o(

5
%

TATATAT ATRIIAINT ST / TSNS :

ATTOT SMTHET HOITY ST TR =T it R sraear eRErdie F9t fErmdis / dt s

I TarrT=it TRT wiaerTee or<hl, SITaureyar, Scaraaesdr
FrefaoraTst fast wfFar w2,

Tifge:
) fomor, ) el S efiwy,  3) sfATeE®ey,  ¥)
T, W) HwT (), g) Tl o) @ .
qree

?) HHS, ) ATIAN, 3) TEMUL ¥) FAAM, Y) T2 S 49

%) TAT(ReH FITE, qTSTAT

EIRICEAR TR CARIE
g) 3T ¥ fm=ataT uF Te qI e STeAferd H.
R) TATEEHETST ARTOM-AT AT AT JBATIBd Fl.
3) TATHET gTd |Isl =TT,

Fdt
%) FEATHHE T THATT TATEed HRTETAT 93 AT [&9ara<

4% T[T e qrofy farver.
R) o= T e=hT ATE A UaTST 1A JRefTATIrF Sfwe, Hsfiae, aoh (4F), T. rae
TR THTUT ATl FohaT FaeT 9 Jraeiid aredT.
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3) foa= sravrerHaT arefavraTST urvaTe frsrar. Sa It F7.

%) FET HAATAT (ST STAMEAHAT ATE(AIETST <o LT 7. FTIHTATAT qT0aTq ¥ o g=ar
T ARTEE F 7.

W) ITATEH ATAT ATEAVITATS Uehaet ST sfzerd#ey a¥ foaaer faaar vty g
SraTEae® @q qreT 9 qradrd ared.

%) TTT=AT ARTASISRIET HBAT GRLNATNS el [ geaT.

R=meatardt a<w
agF, | T e A T (7.9)
2 EIKEIERIERERERIY
R FTITAA LT ATwH
3 ATILAA TSI HFeH
&l
AT :
%) TETI T stEeaTes ot ST ATadTET At arTerad.
R) fa=ET e AT ff TR e ArarEi.
3) @ aruit ferrE AT e Ty foeed vaeH At .
%) TS=Tor quiver FIvE AT AT IuiETST AT,
ATIVTI § ATEIA g &7 ?

%) Fere oy (3r) Rradtern st fsea Arae ™ aas S E 2.

3) IET faEmr (F77) Rrafor e fsrga aEea™ q@sy F F0Td ITEd.

3) FRTAT AT ATTATET SHLASAT FTE0TT I ATIATE A FHT I3 ST ARTAT o STTATT
g

) drerafRaT FLoIT=AT TeEdt —

)

AT T qroATa fHSTT SAr. 3T, T Y (FST FAATAT A 14T)

am) T o qrvETa ST Saor. IaT. SaTE .

3)  Fedr o siwe, SamEass ad wer e warr.

$) AT G FTAON LI S0

Q) AT FEO TEHRITER AL (3T, FfEw)
frereRTETSt =T

Haterd fawam= yreaTas FIAET FHT Ta6T , Hged (9978 FI0T. TE= qIarqa IuTT T,

gafda Q{9

EIREIERIN

(Seed Treatment)
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JUILIT, FEHT, MBI T TTETEAT [T TG fSraiamge grom-ar Tnr 7 FREt=r
TTSATE FHT oo (UhT=T STTHETL ATE gIOATHTS ST ToRAT & e THATAT |Te 3T,

i<t T TS FT ?
famor stfaefta arvargEt st fhar faamrarge waoome fAfEg o 7 R g

STa 7 TrET AT FhesaTersi=l F Taeishi=1 ThaT heAl ST, ATAT Siof THhaT Torard.
e R
Heg<aT FgUNl qeAa Ao saraer foeher qrfest. araTted ST araw T ariet.
T 9rem srTe. TR fSATor AT SAU AR FEH qEA T (AT AT AT F 79 Aqeh-
THAT AT AT AT ATSAVNAT TEadT ATTEA TCAT "= S0 T FTar Id. ATae 9
ST GTEAATHT
9) fo=mor = ATead AT, @ FHEEOHYS gEEee T T IR @ S ang
FTATALNETST FHT STALEAT AT F 4.
) ST & FoftE w9 e SarisaTE eATd a9 d¥ ATAT fhe AR ATer. aEE, w3,
FIH T. ATSTAT ATSAAT TTH ATTEA 3Tk THTL=AT TS AT TgoT Tero7 T Id.
3) AT = & AT 39 S gar e sterr= it Saeft ¥ A=t 3vavr ear fewfaar I,
%) FHTOHTH AT FEUST T3t ATaY Fqq ¢ &aw o$red T foied, e T arEeid atead A
T AT A AHAT ITH Tgd T ILIT I g o &1 ATrd.

AT FERTCETST ATITEAT HETH FEUST TS & qEter STHTOr 991 7

T 4 forew + 29ff s gerefoee + FaE=t 3971 4o A + Qoo foew Sfaq arga umft BT g
HATerer 9T g o7 Traree f9siara aahTal STdihed S9dide gaold. af T6ed Aray feveTa gasr
A =Arord 7 & Jraeia ameard / gEhard. qq2 9ad et . A=At GedT A1 HEond gEaa
FAT T ATATA .

et afFa= wre (Benefit of Seed Treatment) :
9) SR 7 EE T TRET=aT TETET YTETd aTedl aal.
) fEETOTE ST IRTET SAHAT ATEd.

) T FERT 7 ST 91E 2.

) feRi=aT ITaTEATT ATE Bl
)
)
)
)
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< w

T FLUATH THTT FHT .

o= e o= TR o=ht ared.
forsrt=ft TrTfaraRTe or<hy amed.

¢) &t afRrardt w4 == I

TSt Tt fasrraed grefieryaTor e AT Fear strara

) o e wrvaTg gEAw : fAETr wo ster AfeHeE ATIHTATAT R qTUATd R0 T 30 A
A FIEATAT FHIAAMT ATSITATHES FIBIEHS TRMHAT (SAFI(E) Faraed gidl, d¢ AT
o= BT e geefTaTaa Erom-a1 TRT=T ITEHTE gid ATal.

<

G 4N
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R) STy EqiET AT
deerdaey, Afeaferad Sfary uFee fUr=ar gorsar e agd q=
oo FaTq. a¥ TIATEIH THd AR g&H Siary] faaer fo=ar qara vaer Fa
HoptaT M3t Ao Fearq. ar aditaey a7 Fodaweoft G aegm el ST e 9
STHETY FATAT SSTAHIAETST START HedTHes TAHi=T A& AT g3 SCATEATT AL E aTE BId.

TAATSTH ST d ATICvaTaTS Te8d

9o FFaT foamorETet U o W ST TH STAT @ATH qTihe AT THTOTT SHAT @Ar=T
TTThe AT FIET AT Gar=l 9T [qaet e 53, AT @q THT AT 53
TATHES ATSATS TTUI SATTOT ATSTHT o 72T a5 e AT Taet (FALT) TATT Fra.

sreft Ty faaToaTeT Free faTor Araetia gehae @ Aoy FETE.

3)  gefiAerET A (Use of Fungicides)
TR fermoria sre were=ar Temi=ar geeft sraara a1 geeft 3o seeaay fowEw

TR AT, TR 79T ferrmoriae grefiamersi=t TiFar Fwa fSamor Teres w9 = sraegs
od. AeratRar FEoaTETdr qrefATerR=t e wewata fhar faamor whrar gaweyr fhar
Ttfertaa=ar foerdid TRT THI0Tq 7% O gAaard (har [headrd. arfes geefiarers faammam
Frpel AT AT FrefATersRi=T a7 faamoreas sraffad a6 Srar.

¥)  FSHeshTaT AT

TSHaam=T ST [SATo= ITAeHar ATeUATauATaTS! FIard. AT deiiammed Ratas
e arfor U w.w. F=T qETAer Al 87 getiashi=l S AT Fearge =t swar
ST, AT HSHEwT=aT FTaTHe f&aamer 3% a1 g294 Sadrd.

Ferfraret fwfgr i 7 shary @8 @t v g I sies g=i= T auide
CIRIEEEIVE

= T Feret o et Lt AT, ferma
oo gﬁ(:; Rrarroy sy ;?ﬁ(:: et el
(FITIET TF) (FIIAET TF)
ST AT, THE | 3o 3, wo | AANMETCH [ o AW [ 2o T
PRl
EIER ST e o I FeTeaifer | R4o W | 3 el
R oy Mor=ar
HERICRERIL
u T 9o fafae
EECIE]
TE PIREC W UH EECICEC R4 T | qrerdt— 900 F 930
o, et ey T
g oo fHam
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T DIREC] 30 UN EECCETE Qo AA | YO Lo T oo Tohetl
e BIRES:Y W T PECAEETES Qo UM | 24 T 2o e
Fad Iq .
R e, " AT -
.4 T 3 fer
q{ |i"gu§ { gt\ﬁﬂ' j\'pjﬁ:ﬁﬁ'q’q’.F ?L\oﬁ—q QQQMI
TTITH Ry I T
IERCLICRIIES
Sframoy

EvEAR R R 9y AT AEEIERE Ruo W | o e
EEILS ATIH 0 UT

LA FTave (2TH o T SPENERE Ruo IH | go fope
ATITH 3w AT
TETE | g W T N T ETTE BN TS ooy
TR
[ERCEIERIES
T T 30 9 APENERE R4 T | gqmr— 900 BT

THAT — Wo T <o

FiT EIEEEIE R 9u IH et + Ruo TM | 93 e

ATIH 4 UT T EICED
IEREAERIES
Sfraoy

EOEE EIEEEIE R 9 UAT ST + QoA | T 2o Fhar

ATIH 4 UT T EICED

IERCEAELIIES
Calculate the amount of seed / plants for the area.
Information
AT ARTEE |31 ARTOT-AT AT e AT §edT FIETATHTST Freie A= aT9 HLdTd.
T & (+T)?

% T / T H@e = Frriwefier saw (W) x At v ()

% qTETST GTATS TILHTIT AATT ST,

Qoo HHT = ¢ Hex 93T =o.30 HI,
3.3% =i HE  =o.30HI
¢ BT = Qoo(H)? o S = ¢ UET

¢ THT =Xooo('¥ﬂ')2 ?Rw(gooﬂ%):g%ﬁ—_{(
2%7%2_( =20,ooo(tﬂ')2
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IET. ¢ ZHET ST AT ATTAS TSI TATHT HCAT FTET. ATATST ATl T T siaehie sia¥ - ¢ o

x?orﬁ.ﬁﬁ.
ﬂ?r_
TIIT=T e =

T A ()2

Taiefier v (HY) X ASiaedier siav

A

? gFL = 0,000 Iﬂ'?

Lo x7a(R) e
go,oootﬂ'z
QOIﬁXQNﬁ

0,000 2
u =900

foe TR

TSI { gHEL AT ANTAS TS ¢ 0 o TT ATTATA.

AR THT ATHATT LA ANASTETST ST AT FHET. AN ATl Saiaeie fa¥ <o 64y 7

ASTHATA FAT S o HHT =T,
& ()2
e T (o)
e siaw (H1) x sdiadie siaw ()
= JTUHL = ¥ooo Iﬁ'?
famdi sy = <o #Hr = 0. HY.
AT T = o HHI = 0.5 HT.
Xooo'ﬁﬁ'
= o..WT xo.eHt
%o oo Yooo
= 0.3% 0.3%
= 2%,

2. UHRT AT FTYH ARTELTETST ¢ 2, ¢ 9 2 TawT &T AnTdie.

FRrRTreaT =t Aol siax, A 7 Q= der

E1E] foamor qTolt AR | Uil AT | AR
(™*./8) | (@HT) T (ATETa)
TS 3 ¥y x 94 P U ¢4 feaEi=ar s ¢
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et ¢ gt

TIE £T 90 w4 X 3o o 0¥ 3 FH@IAT T { GIIUT
W Qoo 30X %0 330 Q(q”i 3o Tegw|T=aT g
(IT=I) .

ESS R ¥4 X 30 0.9 Q(’lui 30 feaeT=ar arq

%0 X Ro 0.3
Ro X Ro 0.4%

e, T Y 30X %0 3.30 G 3 o FaART=AT AT

TedT SaTH o ¥4 X R0 9.00 3 FIBIUAT (TLOHAT 3, 4 T £
EICEEoInl

et F Y x 20 7 00 2 BT

= %o Tex?e 330 9 FHTIIT

e

T Q. ASHTT AL AT
9) UHEd 9 fZEet S Frorear shoeri=t SrsrtnaT Fara ?
3) SAT< fUsTa ForeAT Teadiy ST HRaT FeAT STa?

3) T T ATATAT TAT HIOTCAT ZTAATT JEATA?

) T it wehraT FeAT ATt Fara?

T . A TA1T FREg Meaear ST w14

9) T FAATAT AT ITAT ATHT ZgTAT TG AT oo T 3 ¥ e
AT, (T / 9%)
R) EHIT=AT ErrEde gt Tt AT = T wiar Far
(ATITH [ TS THH)
3) &ere S (@) L ST ATaeaT FaHT IIE Zh.
(Rrafore siffrenea/ Tavamey)

T 3. T ST AT.
%) FLEAATErF SHTe= AT FIT ?

R) STIeAT HT FEATOTE 0T TohTY ST FEaTd cAT=T ATledl =T,
3) TSI TRT B3 AT FgUA FIOTHTOTCAT ST T=T THRAT Feard ?

) SSTITRAT F0AT T FI0rT o forgr.
)
)
)

<

TERT=AT fermria grefiares o REmEads aars=t AT weft Fama 2
%) it wiFar s w2
©) FEEATHOA e T w397 forgr ?
T 4. IITEII HIET-
9 BT TN ST AL TETS et T ATTer. AT Taiaefier 37 ¢ o B2 T s iaeie faw
{R B AT

<
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3.Fwr strawemTa 7 sy AT TeT

F1q feprer 2

foRT=aT AmTaETT faferey siae FermTdi=r Y1 F ATETSr = qrigey are.
TIhT=aT AVTEL TS AT=RTEA (A=) T, GaiaT 198 3. aTIeo.

Fafera wrered

T qTST Tl @Te o1 SAUTerd Hrered [Heanr suferd oe.

9) rfTET AT HATTAHTST ATTLOATT JUT=AT faterer ATei=T SUFT H¥ar I,
R) IV ANTEE FefedT fUHT=aT TESTETE e Qe TIHTo TR FEAET=T ST4T.

TATATAT ATRIIAIT ST / TSNS :

) Tl ATEa@edT fOFmeT @i Siaemanrd=t &1 S0 & fOwm wegar it 3o
(STAtE==T) |, GO F07 , TT F v (HF=07 207 g FfT S THT0r FLAN.

R) ATAT AT ATHAT=AT AATT WE 337 AT Tdz=ar FUI &FHF F318 e a7 At
AT ATTATAT AT TAATATAT THTH F 7.

greaferpTaT afaw< qusfier 9 vl ; wieshr o

3T ATCATETST TIATIH BT, Tad, ATSHST (hal Wit [hed=T aTa% Hied (A=l IcaTad &aar
T T HIAHT &[T Afarfaror

AUTENT Iy

FTH () TATT FLOITH {ArF0T,
STTRFT=T Efoer qor arefedr I,
= =rereT w2,

AT I,

i ANTELTATS FEETAT (& TS0,
TORT=T AT AT I,
FATHT ATAT 0.

i FTE.

9 o . fAdYeror, AT 7 srgaTe AT FIO.

X D o

&6 £

IR : AC=RMETET TEq, A=, 31 - FSH, Aiesn T IUv, AT 3.2 TS AT
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T, fa=mr / T, fSas F=e e / A, grefiamers sfwe 3.

qrem : Q) foFma ) Fa@ 3) @Y ¥) T W) WiowT quRar
% T qTgA <) g0 ©) THA <) AT R)
g o) FHT 1) P 13) F-TE.
BIRIEEIE iR CIRIEUR

9) 3T fA=meai=T UF T qAT FEA TreAfew
FI,

R) TATSHRTHTS ARTOT-AT AIEATH JBaTBT
.

%) HEATAIE STHIT HISA =T

R) HISTeredT STTAATET feawra e Fad=ar argr=ar" @ravf F&T ATt qerqeefia F.

3) ST ST o aretEavaETet S @ arda SEer. sraegsdqaT AT IR aREST ad
T ot W =TT AT

) THRT=AT SAAFHATATE ST THET &t ATHT et F-AT T FT T Fhi=rd STHIT SArell 2.

) TR =EeT w9

%) TS ATHT / T AL ATAT AT AT F 2.

) ATFATAT AT STLTHT HATION F T,

) T ATHT / L FT TEd, TATT=ISl, AT — F2T 1= o T F:37 f&FHar adt arey a4 av
T ATe=RT FRTE Sf2= =ATaT F 99 FHSa< ATl AeTal.

R) SATAAT HTETA TUFHT=AT T AN F5g ArevaT=4aT A7eAT & arerdi.

9 o )atsTfeRaT Ferer farmrmer féhar T ARTaE Fwr.

9 ) ATIAT=AT AT & AALTHATHIL @AT=[ AT 2T

9 3) T AT ATATHAL ATAT FIEIN Foel =T,

) FTET=AT STHRTLTTHTOT FTh/FT TATT 7.

) FRIE FALATAT AET-ATIT IS FRTE HIE T TTAT FHlesofl =ATAT.
) FITET=AT Flvel HET ATLEAT ATATT AT ATHT =AT.

) ToRT=AT TRSTTHTO TR SAETET, TR SR (9 qTeTaid.

)

)

)

ARTEE FIATAT FHeredT AT 91T 33 4.
HICHT oA THATI FEITET SAEATH G HIEdTT S Hg 4.
HICHTETET AT Tad, TTATITABT, TS — A2 B 7 <dT ATH H97ee @d Hi7T.

FRrery wTiRet

28
Multi-skill Foundation Course (MSFC) Level 1



Tiferefie Afe="T g A1 SveledTd ITvgT=T FHALAT AT aTI%e SATd. Fioa T Tueqes fiw

TR SAvATd Had Hobd.
qiferefiT FETH SHA AR TG F AT TAar faar St awvam s gre

TAATHT ATE TABITH %% FHI T, ATHILEL SITHAT ATIHTT ATEUATH Had gl TITHT J2oir=ar
BT ST ATIHTT FHT STEA JL FSATO=T ITE0r ATt F 3 9 ¥ feae s g,

G — TTET ATFTATAT Wl kel FEE SATEATHAL @d TR0l 9T I ATel F2UA &l aTh
TITE FIATETT GATHT HTAT ATET T FT FWTE 2@, o {=a aresm= a9eam| e mey
TEE RS AT,

T TEEAHD 4 0% TTUITHT 9d gId d R0 T 30 % ITATEATT ATE BId.

¥ SATqUITH ATTRAT g 7 ?

AU BT ATIAAT Wifted TI¥ 7Y FOATHLT Aqeades HISIT AT @H grd, qed
TATALUTETST § T Reah eTaTaTds ST 3Alg. ATHATST ATASUSad Fgued (S aedefie i teamar arae
FAT SATAT. AT ATSATSr fAgear=1 Iferar &7 gammemEe sramha s safqafia s, @y
ST HemaHhieT UFh Aeedr TSIl Aro@e! T84, qf TSl oreeaefia wited qaswe faated
FOOTH FTH FLA. SESIATIAT 21 Al TF T1q 9497 dqead. =7 STanr fAeaeafa «ew=ar
FraeAmEmdt AT THN g OFdl. dE FweeAaY (edd TRAdT Tt Tet, arhe, «dard
AT, T, HATS — FET ATAT Ao 3T ATIL Fod ATATEL AT HUEe Gq T FIAT I ATHS
ST Tragt U,

frerRTETSt =T

qTS F- 2 HEfA T ANTES AT TRIAT ATALHLANA AT START Foed T A8 0T 20y, T Taahr=ar
F AT FAART=AT (Ao TR RadT) TRSETe e / fSa® T == ST Srorer. o
TR, TR AqH-ATAT T ITTAE G F Sleharereh araeraid.

et faww =

TEATAAT S L e Lo M 2 1 P B S M 0 TS B R o B ) s B M e A L 1
AT foerel s ATBeaT=ay qehdard  ATA @37 arT, Joft F 3¢ oo fEgeedr Sram.
TR TeATAT TATS AT AT w9 ATSTd F97qY 2. TTaET= qTuil 74T AT 7ad Hd.

ATAET fREeT=ar AeoTge Ot AT EaTd el ATATST AT ST JATT FAl,
FAETAIITEA 3T e A= ATt Sregt AT=arar Mesrelt aegt g JTar T FE0aTe A Fel.
@ aT aAeadi=T ST F5T AREE fell  Tad: a7 ATl aqa Hetl. TTeTqaTET SIredia
ST ITTaA Haaua Tt arefterar A .

ATTAT 9T BT FHTLTT I A AT IATATA 90 % AFHEHEIT AAE T A o HTEHTATAT
?) e e g
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3) QT
U= afgfas Soes WevamErdt

S S99 "o, I9w f-feEmor T
=T aT9%, OFHCe T TR 9T "AT3aT
T AT A RTHTT THTALT ZIal.

At FTHTT [T o0 ETATH L. —

Q) ARET HAWE ; STHATAT LTS AT
A = s,
#) YOfigd WARE ) O™l qewd
T) AAHATTT

&) ATofiEt wemTE: ST FRTor Srfor F@Eeor arEn
qUTALT T Hedo Zral. ARRUATHS STHAET 34T =g AT FBI0 9T Flel sLT1aF @reradd
STOTAT ST, SATTOT it AT AIhab! 2rd.

G O SEAET a7 9T @TeAl STl F @rerar 92 a2 Aaqr, e J=1
AASTITAS FZUIATA. ZD ST Gt gree fUshi=a1 arer| TR gid. ATHeT qraem= qrofr
T 7 STAT STHATT .

ATAT AT AT f=ardia Siq 7 e S9e 9=qrd 9 Swefe 7 Siard. gar=ar
=T aade T Yoo T ST gaTd. AT 999 STHIT d97E el ST,

AT S AR et a7 AR O 9 ey (@@ aredrd, T s

AqFT Rareara
HT  THIOE

FRROT  FEAT.
e S Baa

TA I
TEUTATA.

am) YRR wermra: FHed AT afeeft, ff T
e TraeTeeft ar=T FHTEer grar.
9) WAt Frgeft; AR GRar F@ET aIY grdr
Frerofiq grar o fUs =ara=r g, ATTHTOr A7
TTEW, BT FIOr FhaAT ATH FTEOr JTAT FHTE
gra.
) &t qoft ;. ooft AefReaT T 2. saT.
TrAE=AT HEd I ot 9oy, dEmer SteT S
A Teoft FeR ST IIT. AT, FEA, AOBT
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ARTEE T. ATATHTLEAT (U= AMae T TLad 4 gid. 38 9 Selol ANEe -1 FLdrd.
FATAT ANTEE T TATT FEA ATEATT FHLAT.

3) SANAHANI : Ul o7 FEATHAL Flgl [GEFHT Aq HATWTE GwATd el ST, ATHET @I
Tora=T FHTeer grar.

7)) Rt : ferefia aErEE SEadr T IugH el SAard. [Aveuit FaET IasT
HTAHT AT Hob AT HATHAT.

) gt : feviiFar gream=ar qEe Rl Fard. gHe av FEgF S, T qerear
SA@ITH gaT God! Agd. qu [HI=0He quii=l amaiEy SEuel AaaaATHmardr eet
oJiafereft STd.

3) SrSFIEATET A9 ; U T THIOTT A ATET TEET ATE QF, FhEd, g6he, T ieh
AT TRTATAT ST TET FgUA ATIY HeAT SATAT. AT=BaAT e (AT SreATar fesdhga Tgvame
AT grd.

) GAqTUft ; ATEcAT fURTaT STrfas FTeaT quit f&or ST, & =ar=t T 97 &t ST, =@aq=r 9
ITOATHT SATAATIT FUHTAT ZTeawTea STEqr. TTEATeF Teadia fOwET qrer aroft faer 1 g,
T 900 AT TG . Seffas Teadid
qure ey foas e gedim aft e s,
TTHS IOl ATAT STTT ATl IT0ATHT a9 2.

) W W ; T IS qeeedT q@iay AU
GISTaT ATAT TR0 Tgureie 93aul grd. 3al.
FETET, TBE, AT, T 5. Foiar w2 feft s

%) SfoERaTUt : wd UTvEATSdRd diwE e
Agwar™ o%d. d& fhesar weg 3o f&ar
TROAT FBT 98, qE ATHT TSAT JHTITE
ATETEr gra. W& "@XeATEer S§q - geef=r

AT 813 T4 FgUA FeA| ST — FATIN f ST eTcH STEd. Tl T8 SHTei=T arae
FHATE ATAT
StAeTaY e T Erar 7 wrArae

A AT g
@) TG FTW : Flel (R ATE=AT AAEAT [ TFA=AT AT Tl T TAT TATALTITEA TG FHT0T
ATTITF .

e

T Q. @refte At A g

9) Q= & T3 EH FI0Td ? O AR AT Wit
) FTITIAT Qeft TgOTST T ?
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3) QI HATTA S 200 FHT forgr ?
%) YO IF AW wrag forgr ?
W) STHIT R T worst v 2
%) Y WRTA e FTorear hai=T araraer grar ?
) HIoaT=aT TEaAT FHITRTATATET 2
¢) wfesvm= s forgr ?
)

?) Wew T Teadia aToft qeasaTe A ¥ Far Id ?
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¥. e gd

17 fawrer ?

gare Afae THY (ARHT) AT Ago @q () THauar=T Teaadl,

Fafera wrered

T qTSTA Tt @rere Hrered fean saferg .

1. TS FALT [ ATEATAT START FFee MES T a9 9 ATAT ITANT F0.
2. SgHT 9T TATT FI.

TAIAAT ATRIIATT GaT / TTATeH:

TTeafers ¢— Meaad (Vermicompost) T 70

srafera syereT -
%) TgzEd (Vermicompost) T FHIAT I
) STHIA qEefia gror 7 o =0T Jor.
3) i AR T,

IR — AorEd, QT T, gEEe, uTae, (Fodder), Tiges, TTof <.

foR ST wifRes v, wiffe® gra 79 (Hand Gloves) =.

EIRIPEAR IR CISEIRUR
9) 3 9% feramegt= U T FEd TTATRERTETS AR O Wafaer SorvgTe Jiror. 3aT. 9,
[ET, ITHE IATAl.
R) TTCATEEHTETSr TAT ATRATH JBaATIBd Fl.
iﬁﬁ_
%) FEATAAT AT a1 AT B ATAT, &l TS A Fe S T8 9 AT F. ST TaTel
FET FEd AT, THT qoTaT G130 ¢ T=AmAT PV.C. UEd ATAT. ATqH Tg@ qTo
(Vermiwash) STHT &aT I fhaT =i Red Hivear 9 FgUA arae F7.
R) HIATHE SS=AT T@BTAT AqTAA AT, ARB=AT QAT IT4e, gqhe (Fodder) . =T o< =M.
F TATA T A0 =TT,
3) FAT FororedT AUTAT I¥ T3 AT 3 7 ¥ T Tges ST, T Tral ToaledT AT 97 AT
F qTUIT 2T, ToATTeadh hic ATST Y o UH Mges ATILT
%) AT U F AATAA TTATATHATBT, AT, ATSHATAT T G AT 92 AT T ATaT TLH qT00
TTHT.
W) STTAT ILLST HIZATHT IO 2T,
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%) dA=AT ATFAT FT (AT ATST=AT ATAAT @TAT S€ A T ATA.

©) ¢ AR THT dS0ygd ¥ {fea Tgo@d qa . AT TMgo@dM™=l T F@ET,
HTAETET SEar

TR AT TigoEd g aadia IBT dfta - fima amawar 3w, T899 arasdid Feardie A9,

weaer @9 (Costing)

a7 | Te Qty / g&ar Rate /=X | Amount/&.,
9 EEEER

R

2| e, T

‘ &l

4 THT FHTaT 7 other charges 30 %

% o

r—— > ® & = qTEE, gHH, AT, ARGT=AT ST
.J e XX ;I*

® 58 &
AT AT @ T, &4 3 Fe T 41 3 |
¢ 9 X 3 e AT 3T A3t A =Y 4
9) STLRTH Feed @
i e ECE
| atgwFm oA AR AlE, | fooof-
e, a1 2.
3 TS ¥ Tohel 9% 00/-
T 9% o0o/-
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wfted e AqFAT 4.2

—_— quefier THrEd
2 A e Yool
2 MEBINOTT | g0/
TPt Yoof-
fAfetor =T
g | qodi IEREREEIEL
g Mg GAT=T T[T
N AT AT [ e HyA Ot fre @a e
3 Pt feeraTa @q a9 2
qreafarg I sgiiareT (g qruft) aame o
qreE —

Q4 . areet fhaT H, F@ / qEr, FET FE, G  Ee,
TEoEd , T 3.

Fdt -

AFA LT TETAT TN FTEAT (el FAAT ALl /
T AT =T

FIEAET qBTET AEET e q&e / a8 € T =7
oJ7 =T,

AT ATG , ToTeTel AT , HTAT T =T I 2T .

T T&d i aaett o wE =T,

qATT AT AT FIET FHAT / ATATH FIE 3. A&A (3
FTEAT ATAA =AT AT AT,

T ATIATT Y o UH (g AIET,

AT 4.3 -aﬁszr (wrig uToR) araeht

TS SATATAT TG Sdeh TT0 STESA T 2Tehd gl (FTETI 30 to ¥y faaw).
STTET ATA AT FTAT ATAAAT TIEGA qTgT A=A , ST Toh ATTL0AT TT SgHI-AT9T STEHA |
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?) THFATH-FHT TEBET AT T T STEAAT FATHT (Fae HITal.

)

%) TTEBTAT HPATTR FIET ZST ETOM AT AT Fosft =T,

3) sgfater (TEgadTof) 9T SR AregH Sav.

%) T gAY T LT HTedT FI0l.
)
)

w) aroft areRarET srferaesfier aaTe SATHey TS ATEY AT FesStl AT,
¢) Rea o amwe o 7.

ATILOATHT TEqq — FATLIT FIIAT THA T R0 0 ol 0T ¥ forex sgiiater gm&w e
FTOAT .

TAX ATAA sgrAarer g Arosdier IBT rare aray F f[Adreror .
STaT SEiiater SAe a¥ Faa ST Aqeh-TiAT a7 .

g9
TS H&aT(Quantity) | 3T (Rate) | TFur (Total)
2 EIEE
Q TS
3 ArEet faas
¥ AT 9 Ao ias arid
g

TigoEd AT AN et ariRdt - Tear @@= Tgewd FEi FTeEmETt Gew atgw Far.
o SATTOT qTEHTITEA J91F FHOATETS ¢ | 39, 20 FE ¥2 T 30 T ¥o e Ad, AAIHATATL AT
FHT STET AT TFd. AT FAT [ A FATAATT. BULTHES I e Tar=T He[He &1 qIgA AT
Feal AT 9 Be Faio 9 aAraard.

MIgHT=AT GALATATST GTATTHTON FHTeSit AT —

9) TE AH HIeX TG ST SITET R0 0 0 Mg AATAI.
R) ATH, &I, A, TH AT AT MBI S0 FITd,

37
Multi-skill Foundation Course (MSFC) Level 1



3) HAGF AT, AT AT ATFITNA JTIHE 0° ¢ T 30° ¢ =AT ILHE A
MTETATHITAY. HY ATHRTET AT ATl ITAT FHIBS(T =TT,
) TTETATHEITET IOt JEATET ST ITof AT=0IE ATet AT HIBS(T =TT, ATRATAT At ¥o o

¥4 ZF ST

4) TgBEd AT AES BT FIATAT IgTHET JTETAT SATAT TUITE A& AT TS GATH
ZIT FTAd. TSl IegTHeb Mg ABTUT ST 7 T(ges AT MgB@d aTh HLdT I .

%) Tigw EAT@diAT Hhar TEHET AT FIAMTT AT ST IO ATl ATAT FHTBS( AT ST
ATAAT TS AT FITATT T Foe TAL TGS IAT FHEISTT LT ZIUTTE ATAT,

@) ﬁwwwmwmw TRUA JE=AT ATge=AT ars[e B.C.C. TTas?

<) TSHE FTedT AUTHAT ATIL FTET FHTET.
Q) F=TAT ATAAT THUT ATFLTF A2,

W T Tgoad MaramErst AgwEr=ar ari-
%) QUTE, HISATHT g, AST @d, FLH-TAT AT, TegTAT AT, ATSHATAT ATAT, T THRTEHT
Rt a9 T AT 3a ATAT e T2 g Mg Hgd T @re 2.
) TAUTE T ATAT Aol ATSTedT AFAT ATBAAT qTATIT= T o AorEd THITHoS
3) FTH-ATAT [T TegT=T AT AUTHET 30:¢ o AT THIVNT HHGATH IOH Mga@d adTE .
%) TMERE FALT, THHE, AU JTAT AT Fed ] ITH Td = g @d ag1 g

TgBET ATILATAT SATAATHT FHBHT —
%) MgBEATAT ATIR FeATHAY TATE G (hasarerh fFhar qumters e arTs 734,
3) ige AT TURi=aT Gt FREAT AATAT STEOT L= AR, T a7 T & qigd feshanr
ATTITF 3R,
3) TE@ A=SEATAS! HIGT TITATAT AT A FUA F2d AHATT AT HI8T =@ =1 AT
FTHAL FIO AT e

%) AT JHTITT AATAT AT ATSZTEATAT [LAST ATAT ATl TL MSBIAT HIH AT o A,

Y) ST ATTEE FeredT THT=AT TSTET TATE Felel TES Fd aTqe .

%) AT TRETA FHT TAT sherd (T / &7- Fermor f&ht %) 9 397 Suered |@aidt Jral a9ar
AT I ARTES FeedT {OFT=ar TSME @ardt AT o3dr. (§a9 araaaed Ated =1
ITIT FE)

frereRTETSt =T

TEtaa A= EaTias® HEqiET ST FET , Hged (97 FH0l, TE= e T qr,
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Miges ad

AqFAT 4.5 TS

Tig® @a (Vermicompost) —
AT <9 THATF AT SAETHA F ATAT AT ZIOATIAT Ada<t 0@, Haree ad, T

Tq, Aefrear 9= arow, =T Sare Jisarea S| qhiEdr fewge sad. wreraa
ATFL AT GITAT ATIT THTIEAT FTET F% AN 9 ATHS AT g fowieae aa=

Stefa T I3 Anrer. 9FiaTe Ay, GTofr, 9T, qefY, AT sy, wige e st
STEFIT 3T,

WA Yooo FUTIATA STl TAST AT FIATA. TATABT HIGT TS XYL THTITT AT ST
AT TR AT fesbet T ToaT wo-% o Fufamga st TEmf=T @d a9 mgd. qroft
T AT GAr=AT ATAATIHs TTHAT TTed F qAT4 gIa fred.
gt ATiRdt

TS AUTATEA TS ATEAATd ST AT W F A 9 9T T e Iard. Mgd
Tt AT, qiaer, [dl, BeEr, aufsd 7 fhwe qigm sem f@Afeg Tm=n soara. gatq age
HAERTTAT MED ¢ SATTEATEr FAT A= T TG HIS o T ATATHAT gD AFGATT Sed. Freror
AR SIS STORTHTE ST ATRITHT Tges (A SATel Aed. T q4 AR TgHl SR
T MES & T < F ATAHT AT, HISAT SAHAT TS FHATT 3 HIeT DT Srand Arfor

Hﬁﬁ%@wwaﬂw.
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M@ @ MEGErsr SHREAT BEEr g aeedl ST SOHed a@rd vt 99 T
TR SAEBT ATAT 3. STHET TEHTHAT 2000 THITHAT AT Ad, TT ATLATHET 30 0 THTAT
STAET gD M@ AqTa. AT AT, 7S 9 [S[BId AqERTET SAEREAT dar=h werEm

TATIEA T 2 FeTTAT ATST STEAA TED RIS aerel T ATH AT ATaE AR A

-

Prostomium

:
3
:
e

M@ T IFATCRIT STUT AL, SASTAET, ATATAEAT, TTEUATEeAT S0 STEraeT e AT
AT STATFHATSAT ATEAT AL, SASTEEAT 2 O ¥ Aq3ae, Jed F qUATEedT £ O Lo eas a%
STETEedT € O X% Aigeaaad AEad.

Mg g1 Meagdt yft foe Fea oy e, ferd Tge Jaq dierare /Tt F Jiad AT
T gaTet R et arew areara. JfeT aarsf g Mo T o g, FeUA d HisdT TH0E § 6
2T GTATA. MEBTAT Flel TSIl STHATaY qEelt AT I GToITETs! SqedT [Hard g Jard
TT FTET TSATAT TAT FTTAAT=AT TARMET A3 e FfeT 727 |rare. =¥ g ATt @rara dea7
T AT EHfow qare AT Wesara 7 s sEsefia 2. =UE Tige g1 qas=arar B gergara.
MBS ATHATHT TIHRAT AT, FHTLOT TR IS AT STHTIT AT&d A7 o 7o foawiaT e,

R, ige anfer A= TaTEfAE i -
Tges ATAT [HFFIT FSATAT AT GZLST @TAT. TS ATHATT (9 FHLard, qefie qrdt @rae
TEg@T=AT To8d T THIT SASATS=AT Y& FHAT=AT qAdd 9T TE e A, T FELE
TATATET T qTAT FHLT T ST FHAT. ol THE A7 (OhH ITAed FFaedq Haarq. AT
Feefterw 7 HUfrerd Iuered saead o THTOMT AT a8 sr|ara.

3. Sifaw gdiwar -
TEETeAT APT SEeR AFSAT AGRANEREY 7 SRMEEEETE S
HAATAITEFTETE TSRS STHATd ALATIHY TEBTHT ATAST THTL UF FATT TETAT STIAF T
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STHATU=T HEAT qTegq Uk A6 el FTH Fard. a¥ (S8grT aree T2 qed Stary STee=r
St FARAT ATEavAT THIGHRT H1H HIATd.

¥,  TgH @d T AEA ATAA BIH —

qF, | TSP qurEd

2 TEw @ FdEHT d9R . (TEe | e TR gW. (FEesEs ¥ At

=l

MTETHETEY -3 3eae Raaearay) FATTAT.)

R HqIOT ATH, WA, ST AAT SUEd AEA | AT AT, AT, SH TS IT5d FHAT.
ATCATAT TITAFRTLF ATel.

3 STRIT i} T, STTRTT ST ST,

¥ ¥ qT (AT oY SATHRTAT ATRETHTIEA | 3 9 o ard o A=A @S eATITgA a¥ ¥

(3o oHAEe) T LY faaHTerT 3 o @d Mad. | AR 2o o @q e,

4 T ST 2.4 T 3 3 T ST 0.4 T 9.4 25

& T ITA 9.4 T 3 2H TECE I 0.4 F 0.9 T
v TATIT T 9.4 T 2 T TeATST U 9.2 T 2. a5
<

& oz T THI0T ITASH graTd. & FoFd FHT THTITT ITAH ZIaTd.

K. TigHiA 9 Tgo @ars ST (Uses of Earthworm and vermicompost) —
& ATAT=AT gEA —
%) gD AT 9T qrar
) ATAT=AT FOT=AT LT T 6T T8 TS AT ST,
) gD AT T FHT 2T
%) gBT=AT (H@iHs ATST=AT HBHT ST 7 gIAT SITHATHT A& 1% T HeAl ST,
) STTRT aTofY e ST ST ared.
%) STETT gaT @abd T Tgd Gor=l a1e AT gid.
)
)
)
)

PIVIS)

©

FTEATEATS THTOT HHT 1.
STTR=ET | (F.0=.) T qaeid aEdT ST,

R) g QTA=AT AT AT a2 A0 7 Faer I/ T =1 araard.
2o

<

Mg GATHES LA THIIT T AT T, TFLE, TTATL T 3q¥ GeHged ATSHT T

q MH 9T gIdrd.

29) ST ITLH STATI=AT Hedd HXGL AT T3 2Id.

< qaEHTAT TEA -

9) TAY TETAMF GATaT qUId: Saed 7 Tgal Tl groar=ar fom are=ra.
) ST ICATETLTHAT aTEd.
3) Tt IUATHT FHTATAT FHHT FIal
) FTETaT, T aoft SvaTer JwTer FHT B et e STaTed ST F FiedT aei

AT ATHTATHT Tt A 7.

ke
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w) YTHTAAE GarET @= FHHT T fowr=ar At arde Fredarerst=ar g=aid a=d.
%) A ANTaT IO @9 FHHl.
©) TgEd MHATHS ATHIOT AT TSNTAT TSRIT=T ST Iueree gid.
< qaTaToT=aT 38 —
%) AT, GTRET AT ST AToAT=AT HIETHTEETE BV TgUl FHT gl
R)  SATHA=AT ITOAT=AT TTAaId aTe, TS SITHATET g7 7 &Tr= AT FHHT 1.
TRIETS S THTOT FHHT ZTHA AT Tl TZUATH Had 2id.
%) FEATAT Aegardt S HEwiw 9T FHI g,

& BT TAT ITANT —

. TBTITA At ST e, TATSHT Srior AraarErst shud aame Far Jarq

TefY, FiaeT, TSTd STATa, HTH AT ITH TA = @I FgUA Mg aATITeaT AT,
AATEF TS TATT FLOATHTST ITANT 2.

uTaey, foraftes, gord ATTCET FFFAdT THTEe TA7 FXOATHTS TSSTAT aT9< gral.

TR U, Aree, HelS AT TIEAT W aEqHeEd TIAT=El FHAedT WaT RIeuITaTs
%. TTSST=AT HRITSAT TTASTHET o T &Y 28 TIAT Sara e st arae FH¥ar Iar.

Py

)
)
)
)

FoX w oo

sgfHater — Tigaarit (Vermiwash)

TEATIAT — TS Tl ATATHEY 9 AT TTETAAE GAr=aT sSATE ATIS AT AT FHTaeHar
FHT BTG ATAAT AT, TS ATHATAT FF IG A FHT ATAT 3. ATAILEAL ATAT Toheod SAATAL T
ATAET ST T aioms gia g, TETAi=eE @ai=ar aTarq e @=91d a1 gid d HeTETd o
TETA HET AT AT, TEHH SCATEATT HE HATAT AT,

STTAATET 9 ATEUITETS 9 A= @H FHHT FLOATHTST Mg @d, g Tl (Fgiater) am=m
FTIT FIO[ AT AT AT, ATHS STTHATHT FraahaT, STAha T GETIT. STTHATHT ST GETIA A0

9) AT FATIA=AT TS ZIHTE (F9TH) AFqrd. 3T, AftF== (Auring) sfor
(Cynin) @m=azi@® 7 (N), BIERed (P) T Treer (K) ST FTel g&H- qAxe STEdrd.

) AT AT A Rafe dFAr (Bacteria) ¥ATd. SaT. dHEEFT Sp.
(Azotobacter Sp.), HTEFLIH Sp. (Agrobacterium Sp.) U TFEAIEE Sp.
(Rhizobium Sp.) sfor wTET ®wiF%e Solubizing AT sr&dTa.

sghaier & w1a< (Benefits of Vermiwash) —
9) sgiater g aAead =Tl 9w Hiora (Plant tonic) 9 ST aeqdi= TRT FHHT FHL0ATT HaEd
T
R) ¢ forex sgiater snfor ¢ e = A, 2o ey Tammer 23T TR Aed WEw Sa-
AT ST FawT @ FEUE ATI FHIATA.
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3) sgidater frri=T / Feac =T TehTer Haeor = 2% aread.
) WA GeTsrar=T 9edT sgiaarer §ob ared.

%
9

)
)
) foeRi=r IcaTEe aTed.
)
)

FATEAT ToraedTAT 2¥ SEHAT9T o ATedl.

sgfater wefier e (Component of Vermiwash) —

¢) PH - ©.¥¢ + 0.03
) Organic Carbon % (&fs Fa) - 0.00f + 0,009
3) Nitrogen % (ATIEIS) - 0.09 + 0,00k
) Phosphorous % (FIEHH) - 9.52 4 0.0k
4) Potassium (ppm) (TrEfarsr) - Y+ 3
q&9-gaway (Micro-Elements) —

ALH. | G- TfRATT (Quantity) (ppm)

2 Sodium (Na) e

? FfeererT (Ca) R

3 FIT¥ (Cu) 0.0940.009

i % (Fe) 0.0840.009

! s (Mg) PRC I IERI AR

& HTST (Mn) 0.4 l+0.0%0

© = (zZn) 0.0%40.009

gq (Fertilizers)
TR -

o= AT ITATEA SUTETSr i SAHAET SAEedhdl O, AT qadT S
FHUTAT ATFATAL ATAGT AT, [UFT=AT ATEETST THATHET TG THIT HLIL T A fera STaor
AFLTF M. ATS ATHATN e SToa=T qopieary YA AT ATTAT TATHT TS ANEd TTard
ST Srfer Ieuras o= foewi=aT T AT ATHAAIA STAEATAT [AST FHT Z1d AT, ATD

FAEAT TTAATAT THTOT AT STUITHTST GATAT aTIE FL[AT AT,
gq (Fertilizers) — I eqdl Taq:=aT ATEETST ATHATGA, FAqT T TT0ATEA Flel AAwed I FHAT,

TH G T AT,
FACTANAT ATITF TR AT —

%) HISAT THTUTT AT TGS — Fdl, TT07 AT, IS, T, TELE, TTaTeT,

) HETH THTOT AU STHAE — h{oerTH, AT, e,

3) W THTITT AN FAGH — AT, AITeASHH, AT qiel, STed, HIATS, FAT.
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gar T (Types of Fertilizers) —
¥) AT Ea
ENIEEIVEED
T) TEEEE @
Q) #fsx =a (Organic Fertilizers) — a==dt 3 YToft Fi=a1 918 Feom=ar @qiqT ST @q &
TR
T Temai= 9 T SR -
Q. WXEd
. WEd Far Tk @a

o W'@%_

T TG THTT FHT T 7 TIHRTAT FTARTL AW TS AT AT T 196 [orerd e

FOTAT IROTH BrAr. ST O9rd qemedr F
TALTIUIHT ATEd. IaT. AEd, Asr@d, FIree, = %

TG w4, AEd, T g4 8l 9 @d Ared. “

ST 0T, SOME 9, 200 The ‘°¢m

T MSBT FEA ATIL ATAET O 3qTd. FATITHTO0
ATAT STweredT A F FEAT=AT FI9TEA IO

FAATIT AT AUET JATL 2. Tgad (ST A
At W T A AR A A <2y
A AT FFAr. AU T HATHT FAEAT Ale T '
HATATHS ATATHR A qurEara N, P, K g o2&
gt et AurEarer R T 9/3 wEa
FHAT. FGUA FTATA ™ T GAT=AT @gATd 15 ATHT T&7dT =ATal.

HUIEE @q (Composting) — FTTee T TATE FIT &1 U SHFTET THRAT 3199, fa=amaed 7 gererear
Hfoar warat= gew Sham Arha ferae gra arfor T — ATFersT J= UIY FHT gid. 9T faeeT
T, TTEA FOH TEaAE T FLATT. ATAIHATI AZITATA FHAT, STRTS; T, HIA@d, HAT, STEIqT
TIHAAT FHA LT, AT HES, Ao dTSlL TToAT 2Tohs: AT ATTHAGT STH ThTH HI1ee T JATE 1.
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TFAYTHFT LA

=T
EELIRIEIR G qUTETATET AT
FRETATE TS Rt =@
o ward
. T
\

yd ~

I/

FTE F92T ! 5 \/—
= S i
T I oo _,/\
ATSYTAT
SRIERER G
T 3D
TGLTAT TSl AT
FIE Gq T FLOITSAT TEIA - FYE GF ITH THIL T HLAT A,
7) ST TERT —3) T Tead, ) @ET Tead
3) SR IeRq
3) A=Y IeRq
%) fEafes qeaa
w) I Tea
FNE G T FLAET T [Hae -
FAEE GAT=AT AT IcATadA 6T SR Maeaiar ot SR qamm ey F aeioeT o fqarr 7
FTEY. & A UETAT ISaT ATSTHT Tael FETat a8 799 a¢ FAT aighr=y guar 397
FATAT. TATHS ATRAT A T Had gId.

GET TE&T - FIE ATl wat .4 T 3.¥Y HieT, Gt HieT Aoy Aiat Aaedahdqae § e d o
Hrex Taet it AT,

TS AATIA o 2T SHRTo=T Suetse #fewr 7qrsf, FTETF=, TaTI=er AT aTiE
qHS Fod GSSATT THATT T ATIAITAL AVHTAT [HATT. ATAT TAG [aeed FIoTe Sary Ut aA1ar
arert ToReT AT ST fomedTd a9 YoAE aray e, @geTd T YHI 0% TR o9 Uge
ol =g ¢ Y. STETAT AVEAT AT WA HATHA ST

LT TLIAT FTLTLT AT J AISAT HigedTd e @d TI7< gId.
FATEE GATH AL

9. SITAATET 9T qered fa=t Icaree arHar fehd 7 ared.

3. TUsT=aT aTde aea STl H99 Aaaed ITAsd grard.

3. TEEeH [LASATaYIEaYd AIAr=aT HUTTHT T & ST 9 Tl
¥, SRS gaT Tt TEd, T STRA qIOHT FH TEd, 7 F HF T 7 T S ATHD
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A

ST ST SATI=AT H6id 9 HIAATAd 918 BId. ATHS ATXATAT ITAHAT ATE BId.
ST STAETETOT & HAT & (H=<T aehl T o ST T T,

STTHAT=AT YT 19, THTAE o STTae [UreTaiHed ET0r 98 G IcATaATd aTe gid.
AT ATE TSN AR STH ATATALT qATT L.

T g fFar SEa -

T GATHET THFATH THT ATF STTd F F THHAT @fed AR TSaqTd. gl & TH0a= AT
ANTATT. T U, g U, UIEr YT, e T, e, aWel @d, #o U, ®iael @d

Ferfefifea,

e gardter i@ srergei= yw o

s |94 ST A0 (23)

EF] T qreATeT

9 FAEC 0 o 084 9.00
2 Figst @q 303 2.%3 9.%0
3 QT 0.u% 0.34 0.9¢
¥ | FEd 9 30 9.90 0.3Y4
R EsEuEE .20 2.%0 2.%e
© |EdtdE g %o 2.0 .40
9 Q_(_S‘:Ta?f % .40 .90 0.90
< REICARE Y. oo 9.00 9. 40
S ES ks 3.%0 0.%0 g.R0
o E];{g%ﬁ@' ¥.R0 .%o ¢.Ro
| FEET 340 QLYo °.0
2R Ao @d ¥.90 0.R0 °3o

R) ST (W=e+) 'a (Bacterial Fertilizers) —
T TR 0T, AT TR e o= o e qareie faee Fwor=an St

TAAAAT ATE F6ed TR ST AT THHGA TATL ZIVTAT GATAT SraTv] & 318 Fgordrd.

3) TEEfa® @d (Chemical Fertilizers) -
T FATT STHFSH SATEF THIT AT, TAGH [AHAT AdHL ITASH gIaTd, AT TTATAAT
FATAT ATI TOFTHT TS AATT TS TRT ABT FIAT AT,

RS gai T (Types of Chemical Fertilizers) -

o) AL G

= N

3T, AT, AFTAT Tothe, HicqTH THIHSH AT
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o) TEIw Ed = P 3T, qU¥ HIhe (Single & Triple)
) TATIE @d = K 3T, T A TIELT, Tohe AT Tl
%) &g /= = N : P : K 3gT. qTH2IHEhe, HIATAHTAE Fiehe, ST AT
HThe
TEEEE Gar=r e
qw | TF CRIRTRIEIRE A
EE] TR qTATET
¢ | A 4o R4 R4
2 | Yo RY 24
3 W’ T, Eﬂ'{n’"qa;ﬁ' Y Yo -
¥ | Tt RY 724 _
W | Tl AT Yo R4 4
& | FEE Yo Y ]
© (A R4 4o -

N - FTATEONT 9<% T ST

T 26 d JIIHEEET START F6d HISAT FRATHHET T @d aqadm Id, T g9 HH
AT Ter Sramy Srear THmET AT, a1, FETI=AT (A7H ST i) ATSr=ar Joia< ey
FTEATd. g FSraTy] gaqe Tamg =Iard & AT 7Y FaeqTd F97dq¥ FHLdTd.

P — Faq @
Hiehe=AT aeTaY (Rock Phosphate) HeFIa FAT=T TTaT FedTas ga¥ Hiehe Haod.
AT ALLT Fiehed @ FUA ATILATd. RiEhed] TS WIRATA JTSTEATETd [Hesdr, qor Jr=t

HITIHTHEA ST STHTOTT ST 2.

K — TS @d

TTATR @ FHRETAT AT THTA ST FaTET Hesdrd.

AT @TAT 10T H15 (NaCl) FTeearay ITeredt frd qre e Fqrss (KCl) .
STHATT AT TTATIT STATad gid. ag7T9 aaeadi=aT Te@d qrarer ’isT 9T J9d. (33T,
TEHIT=AT STT=T TRl A1)

¥) s

N, P T K g fa=et =a ey saeara arawett a< arfi= gid. o1t freraa fAsamr f&ar &
U Foe faawedt Srara. AT fawar srhe o wd N, P K =0 SHT0T ar@aard. 3a1. N2<¢ @ Pe¢ .
K?o
3T, AT ATTEISTH AFST THTI FIEW.

2) ?1-&3“% ?U[Fé[ﬂ = CON2H4
3) FTEAET (C) AHATT = 93
3) StfEESAT (O) AT = 2%
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¥%) TS (N) AT = 9%

v) grEgeAr (H) T

e

%) FRETHT XA = C+O+Nz+Hs

= (23xQ) + (2Ex?) + (L¥xXR) + (2x¥)

=93+ 98+ + Y

=?<°

2

AISISHET IRATHS Zgard = %o x fo0
AT ST AT shar<t = ¥%.%%
I, ) UHAT R0 et JoTormd FRAT ATEATET STHeAT™ Qo Y X 2o HY ArStrarar sraamar ot
TEAT =ATAT AWM.
et AR,

§ THT TS = ¢ 3 o fohedT AT
T L0 WX 2o H = Qo0 H ARIFTA x TEAT AT 8 7T
o x Bt afer = o0 P X 930 B AT

¢ THT ST
=900 IﬁZXQQOﬁTcﬁ
Yooo Iﬁ'z

=3 T

o %0 B x 4o W SRR 3 Feft AT T

(2 T ST = Y0 0 oF1)

FAEAT=AT TGS fAHrEx Raurd e 7 i« 3u™

EREC AT FHAAS (RGH AT T80T U™
A Hopt= o AT a8 ATad. ATSTET T | TSITHTE T AT a.
= TETEl AW 79 FHee gid. T B¥ae | TWear S TS ad, a9 T
ATEE BT ATE e, qIEd AT
AT Gl AT S T ot T, WA AT | TG AEE T "9 F
qraeaY g3 qE diae 9 fUae ow | wwad ardia.
TEATA.
e L e e e R T L Nl
FHIAAH Tothao FATLU( FIAT 7oam
AT fires 2. WoF oy B B wfr Eeh
SIEEIGUCIES
EIRE

TETEY qLEedT TgA fUaes 9¢ qeqrd. AT
AT T FABT T TTEXE Bl ALATd. FbTaL

u . e afa 2ol g O "ead
EIRE - o foFaT srgt W A o0

48

Multi-skill Foundation Course (MSFC) Level 1




Trae 5o T=ar. AT, TTOATEA HATET.
== T TR T [SAAT S AST S A | oy 5o By forw wewe iy 2w
T feRTseRToft Areseter R, ST = fher & 6. =i wewe
g 0o T, ATV FATLTS.
e w1 firge e T R, ¢ T 3y fr dufas wewe wfeEed
refie =,
ElE] AT ASAT ATz g, A AT | ¢ A e ¢ dw dreR e

) 5 1 e e s R L B R R 1 e K s s A K B R

FTILAAT HATA L gt
A7 | semrkgwawd P205 | K20
ST | g 62 ug 2y 4%
EIEE PRI 3¢ EE %%
TAT | g o0y 0% =R wY
T | cu200 %0 2o 203

=T o gt U gqearaT % arEaedryA T 97 (N), ¥5g (P205) 7 9ramer (K20) & ad

AT STqe! ITiesid. [T AN qoge TRavaTiars @arar Aelel Uk 3297 SHar af Fgorst
AT AT F0T. IT FTATT AT T (THRF @d) ST THTET FHard.

A 0T TH Fd ST ?
ST FHIOTRIOTAT TS STed § TIATATST JIAT TEEAT Saeqdh g, AT T
T, TELE AT ITATET AT FATAT FohelT STHTOTTT ATI¥ FATAT g AATT A, ST TG THTT 37 q

FoT AT fURAT AW "arsar y=tera fawsfiuear fieve gq I anTd. sTeweT wHT
FAATH qeAT U G ATAIT S0 STosed Heaq F AIST JATed TEeqTy Agdl faear Srom=r wqi=at

farrefizas @ =ma. weEsy S SEedTy @arear frwrefiver 24 % FH = T T Aeses
A STET STHATH Y 0 % FHT & ATA.

foi= sToferd 3TuTes groamaTet ATAaOeAv F5d AT @di=l arqY FIqar. 99, TEE
AT & e AT AT (&l ¢ ITATEATd aTe gid. @ai a9 STauaTarsl Jret qereqor
ATTITF 3R,

ATAT THAT AATT SATIATHT FTDSA —
& ATATAT FHAT ATLTEOMIOr o= FTIO ATATE 93 ARRONTET =3rar. a9 srEeamy
T ABIATA ARG THAT SATET.
& IATT ITETATE @ SThe | THATE I o ST AigraT=aT 3Td JTAT THAT o3 7.
% AT datdier AT AT v e 9.
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S AT STATAY THUATAT TEIT, @Y F FAL w01 o, @i fhar gam= &g =

ST AT T8 o T4,
& AT TareAr R fersT 9Tt THAT UETErt s T4,

AT a7 —

HTATHET SFA T STeahel! A= YTATOT ph FFaT &7 37 seeT 29iaara. 90 91d T2l e
(qEe) THSAT. T 9- 2% JHATH STeahel| ST F A1 -9 TEITH AR ST, T AT 90 .4 o
¢4 =T TLHTE AATAT. Flgl TAEAE GdHS qF STET SEAqvATal S99 TEdl. THIHIH Tohe,
T HIERe T GATHET AT FTEAT.

SLIR)

T 1 T . Grferer 17 qiear
%) TLATA ATACSIAA AHET THIT FHTET.

TF 2 T MBATAT STRIT AL
%) T AT T T GATITEA THHTT Lo, g Ao fHad
) HTHET AT © T 9 STAT STHEATH AT ..o e 3TE
3) FAETNAT TEAT GATTTET .o e
%) AT BIEhe AT FATITEA TR oo, qager Had

T 3 9T gieal.

T T TR ¢ S0 FFARIT ¥ ®iFhe @ aT= SHeA™ 2o dT. X ¢o HY. gamamsr fadr
TFeT T RIThe AT ?

T 4 AT TSHTT IAL AT,

Tigwad TS FI0dT TS ATIATa?

TE@TAT AdF=aTaT 7 7 FEorara?

Gl TSl 1T ? AT THTL FT.

FACTATAT ATTITF ATV ATz {orgl.

T JUATH THTT FH LTS ?

FETHATST WA ATETA AT ATETAT FHIVICT H3Teh (Hoard ?
FETHater w1 /T ?

SEHATIT AT FHITHTAT GeH-A5ed HadTd ?

AN

N 6 £ X W
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Y fwade Rt a o

17 fawrer ?

et fasrradier i€ & T FOa?
Tfear Fiesr AT AT AT STANT FL0T.

Irafer e

T qTSTA Tt @rere Hrered fHeanr safarg .

o TUmmEdIe fafary fire 3 TRT =T o™ ATTor JISTHTT F0T.
o Hfow Fewarerd (ool ok, AW o | o9d 9 T ) TATLHEA ATAT Teq&T ITANT FL0 AT
RIERIREREICAR

TATAAT ATRIIIIT ST / TTHETH :

o IV ATTEE FeAedT faarefier FRET=T Al 3 AT=aT FE=vmETT s a1 SfeT fiew-
ATITHTAT ITANT F0l,

o 3ITAT YRELTT UETE T=ford T Ao FIaehaT9reh T =00

o AT TRERTATA FHT FAT g (T 1-Fa=mor fasht Fw) Fe 37 Iuese @ ¢ o Hie / geeft
AATTRT=T ATIRAT =T,

T erT=T afawaT ATt

ITeaferh 4. ¢ : e Ao@or T 1= AISTHTT HIT.

AUTET Iy -
9) ST mTieT =or. 2) fRSi=ar gaT=T ATt =,
qifee — afas f34, agt, o+, 29, 9T <.
Fd¥ -
) TR fAfreor et STae=aT aaraT S
) a1 foaRTor=aT foei=r fAdreror .
) AT ST fUshiaT ot e IS g  ITgor 9 A1 590,
) T FRETHT SToTaT TS 37 & ATHTT FAT 3 F IO T T Fl,
)
)
)
)

o

< w

T RS STt AT T AT T TUUATETST 9 AT T o T80,
THSAAT T STAAT BT FHATIHTY ATSTHT IT G, AT TG, G @ o (AEreror FHTor.
THEAAT i TETS b TrE¥d T o I,

grette fAdeaureas e AT drear.
&) U @I ST/ e () e TETRT ST / e (F) 9reT TrETOTEY WAt / Fie
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T) T OO ST [ e () T AT TS gRaEsT |y seht / fie.
TFi=AT AT L FITAT TFTHT I Mg F T 1200 9 AT d1g savr, he=r Fdreror

FeATea ot FRdT THTOTT g g SEfEvETETt v At (X A, armdter fwrr e w7
TTLETE TYUT SATATA e WITHAT SIaTST TR0 (IJT. ¢XQ ALHT. 83T ST Qoo UT HATA d%
AT Foreft Tt e Tt e T /IS =419, ST ¢ oo Tt 34 e e T2 o8 a2 e
STHTOT 34 % 31T STE FgUraT AT, ATawT F0T &A= 2HaATLT FIeT.)

TTATErT=T Afaea< ATt

AT QAR AT AT F STTHATAT ST 3T TR (ohedh AT TATE Hd ATl 3.
ST=AT AATAT ATIL FET ST EATHE ITASIEL TITL FeAl AT T ATILAT ST EHio T fohaarerers
FrameatfgT Fed =ATEA. AT Flel AT ATHISS (hedhdT9Th @Tel (oo Sgd. I ol
Toheeh 1o B AT FHEIAT TSdTET Tgrald ATFTST ATAT aTa Fedray femeaiar e 7 Tiar
AT SAVATH ATATSATT. ST IO FH@TAT ATET T T T IO fergvara Fiv.

greafers 4.3 Sfew Fewares (gaaoff s ) T Hor -

IR : TATUTRTHTET ARTOTAT § o FTAETA AT I — FHgferer, T, =qoeY, [opae, v, fares,

AT
9) TAH WA R S U cATHEd IO BT
) AT @A STHTON AEq AT ITAT SR, (F THTT Teha 4 %=4T.)

TATUTTRT= THTOT LTSHEY TLXTTTF AT
(=TT FLOTATET 4% THTIY =47
u Tt Frgta e Yo TH FgAe T
2 Forert =T drer Yoo IH AT a1t
- 3 ToReT |ITOT a1t 9 0o UH HATORT ITAT
oo ?Ehmgcfww goou:q@qu .
2uo B, R TohelT TTE gTeAT 2 0o UH TIE qTAT e
wifers | X Tl TS qrert ¢ oo ¥ Tt Tt farsror
A ged | 2 T U 9rer 9 00 TH IS ITAT ?o%_
= 3 ToFett =2 g1t Qoo IH &L qTAT wHfes
2 ToreT 3T gTetT 9 00 T FISA qTAT R
3 et woge arer 9 00 N FHUGT ITAT wey
3 e Zefi Ty 2ror (AT 7.0 I TATEF 9T (ATN) =
4 e M T 00 forex Yo YH MHA T o forex
Tofy rofy

3) wifted VAT STHATAAL ATAT FISIH TS R T 3 ABT STHHSA IS5 Dl
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%) T qS ATl 3o fGa® qraeiq Ar=ar.
W) FTEY QU AEACATHAY BT =T,
TR AT 90T IBT Qarehier Frepr=ar fheia) aru= wared Aerr s,

o Y forex Torqurtss qame AT, =

LT THTL IAUITF (Z79e) g Organic Pesticides g H@ 3Tg T 1. IS g fafae
faswtardre T — fofe fR=rommaTeT TrHETT 39T R

T — a0 FdT FXAET 2 T ¥ BRTATT TE F1T AA9TF TETAT ATEATHT T FATUHTETS
ATT9TF AT ATETAT AR e tarvam i stor e 7 et aganft e,

IR FTIEIATHT ATAT : 2.4 e Favr 20 0 fofex qrvaTa e Tia UHe &= e waeT.
TFAT : ) 3o fEad ITAV FUSI ATHA 54T

R) wifRes S qraAd SaTd.

3) AV FFSAET ANTAT TSV AT, TI@ATA STV ATl ATHT HIbs(T SATAT.

TTCATE .3 : SasTel (AT Gohia«T) qame .

FuTerq ITA : A (HTaT AS(a«T ) T FLar Ao,
aifeem : 3eft = / 3eft S e wgefir aror, e, 1o, woft.
qree ; Y, forer e i ffes 9, F: T
Fdt
?) FIATHE =g AT Y, forex e wifees ave =m.
3) wiftesd i 7 ¢ o foraw amfy =1,
3) AT o frer 2eft A o, Zeft I 3 forew Mg iR S He BT, SATHeT Yo
TR SATA/HTST [ ATAT. T FTAT FIBI STATHSA IE e TADT.
%) g FTE/ e € T o fea| FOvaaet saTd.
w) T S F1EH TFoTd.

SREEREIEEICELIER

TAT ATAA Ao IBT AT a1, T St fwr [Aderor < e g wrgor Sas=am =m.
yeaer @+ (Costing)

qF. | el Qty / g&ar Rate /=X | Amount/&..
¢ 9T

2 T

E T@

s wET
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4 THT FHTaT 7 other charges 30 %

R&l

FTICITAT TE1Q © T FA ¢ o T TT0ATA I o AATd SR Fohar AT fAaeTa. stef uhaEmsr
e frsor v § < Afg=amt 2.

T
%) sTHaSTe (Hfe "@stradT) aara / STfea feearer siary #rsar =TT areara.
R) AHAAATHLT TEA Hoitaeh 7 effective micro- organism =T fAsHT=4T FTEH FTAT THOMTH
grar, F fowT= are SHT gid.
3) i A a9,

fora « el TS TSt Q0T = A ATeATE aROH FErer Hed.
AT Y.¥ : TF GTATHL g doitas qar< w<or

S : g, TN, WA, 7, <ffe, g, F, foamr, wroft
e : i (eadh o<, TS, [T, &G FLATATST FIE, ZIAHIS 3.
AT
9) g 3 forew emaaT T Reeh <97 =T, ATHLY T, SIS, Hewhl, I, dlew, gLavT, Tadb! gt
=TT SeAsht ¢ 0 o IW AT THTOT =AT T A (2 TATA U hee FTeAT.
BGERERIERIPICAEE LI E R R I LR e e R Lo )
3) |E 9T ¥ T (ST oA
) AT TS AT U 7 ST Fo =T T T D T4,
) e ZTaer / Frsr e srer wifted ToaTa qRierd oaT.
T THTE TH ST g HS( 1k TaTL HdT I,

TAT ATAS TF &< IBT Aarciier frovrer ware (o=t aréra Adeor w10
weaer @+ (Coasting)

F

Qty / g&ar Rate /=X | Amount/&.%.

AGN;o(w/Um-ﬁ

w3
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R T T L (30 %) T P

Qo R&l

T GTATH ATILOITHT |TAT ;. T4 FTa97 R0 o fofe? q1vTq FEad (Uhia F %@ ASaY warard.
B : =T aTe T BT aTE AR gid o (R Tstias Heorard.
FAlreror a=

At fere aam=aige e T

fRrermiETSt gEaT-

Fataa BFoaT=Y e Fe 07 orfor gerd= [{aHT 91 Fr .

LCICGATEREIG)

TETET ©

ATTAT T FAT TLTT A AT IATATA @0 % ATHHEAT AT T AAH [ HTATITAL ATAGA
e, ATHS TTEETH FHT ST THIT, GArat Faaear, TOEwEaier TRT 9T =l ATar=a1 Ut HisT
ATFHEIET IO FIAT. AT HEATd, 0 Faiay qeur=r @fae et dear 3 = JeEm #9

FLATT & TR,

STTEATHET S ATHIET TATd SATeqd qHeAT T HLeATETad WSaTad 3lg. FgUA Jreat
ITATEA FUITETST 1o XA & UF W =l a1 3Tg. el A raeadived TEraie heharersi=ar
AT AT e iwed WTaehTe 9T aTead el e,

AT ¢ % FRet= Fafits Rear e g sq, v 2% Ei=ar Raemardt amams
ey U e AmTTaTg. o AT ATt TErEEE FredAradige B fhew A @,
e o7 ST A=A yEaE W SR At e, A aF FeiEl §eE T aread Jet
arfor forer FoRi=iT s Fft SATAT Sg. WAt el Uor aTite 9ret SeqaTieht Jeer 44 T 0% 3o
g Faw REiqe ged 7.

ATTAT TOshT= THATT FHOMT HIOTATET S(TE FZUTSl #hI€ g1 I&T. #hiedh, Hicdl, a9, (FFRAT, e,
TAFHT T.) 307, Fqofl, AR T, (ST WT0ATEAT & 9T ThaT 3 9THiAT AT SHard AT died oTH

FRUATT. I&T. AET, 2S4S, AP, 3. T89 Hlol (FIIST) AT TM0ATAT ¢ T FHdT ¥ qrai=ar st
FHAT fohesh FZUrET AV ATL.

Fre feror =g w1 ?
SegT #lew [ Taw TSt (FReft, AT, qEqE, d7 3.) A fUw / FoATSi RET 2. degr AT
ESAERENIE R EALe

Q) wifa= fare = - fare T Mest F&a a0

) TETafE fare fEsr — fae =T amw w5 FEiET aQreed #.
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o) STEETRt fahee ATerk — FEevT=AT AT A= RS 33 sttt e
AR ATIdTd.
) SATATTATR! T ATrH — T o= FREaTdt 38T, FAthe [=a7 MaavmETst araeard.

3) sifaw fre s - fre M=o e sraeaT #57 Sadht sy, ey s
HTEAT THETARTEE STOTAT RSt fF==rr Fear I o,

S fre fe=om a7 : @i Stee e R=romr=ar aeai= seca Feama e =

TTSHTE FHHT FHL0ATH HET gled.

?) A IR qba¥ FI,

) et wikaT

3) TaTiHE TamEst et i, #e T dftaaed T q R AT Fwedrd S
ATHAT, TAFHT T. AT TTATT FHHT Zral.

%) AT fUF qead=T staee Feor. 3T, wurefiadier aie seht=ar (BT o) fA=romerdt
FAT=AT I ABIHE TqDTAT Uk b ULTAT, THT THALTA TTGATH FHT FIOATHTS X
e SaTY (3=3) AT SHawfus Tea=T saea Frar.

W) eI qRTAtET fohe REEraTE SuAnT wr. 3aT. Hardterd, Hardiae, darg o9,
YA 31, =T o =

%) o= waTee Fr.

©) o FReaRi=T ST .

TEEAE Tehi= TqTauTa grone g

%) TETAS GATSAT ATI STTHATIA AT T ATg ATETT ATE @Y g IO gral.

R) FAFEAAAT I TOEHEA 07 gl AT STATEThd AaRERT g a9d. 93 THaieE
FATHS © STETIL 79T qraard.

3) TEMEEE Garear araad FErant anrEr [ oA 9Em S eedial aqerd areiar

%) THTAE GArar aTIT FedTd ST Hed e YA ared S AT ATdEr TaaT aa@od
ST & STTHT OTOfr &T2or &79aT AT rd.

) TrEEEE ThedArad admer fhe MEEmaeT s S fhes (e &) Ameear
STATT AT R STHETEBT @I gl TATa¥ [aoed.

%) TqAAT ThehATHT=aT ATIH e (Hed Taae 8aT ared! 744, ATHe e = gra
ATET.

@) TETEEE Td, Fredaras ar= o Femear oA St v it giua g ane
e,
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AGATA AATAT SWIAHS I Fed. ATAT TF FUTHAHET ¢S T ¥ FHad q1@wAT (C-C-C-C)
FHATA. AT FedTd T AT HIaa=AT @A THe gl

e AT grar.
e 9 (FAI) : ATHET T FTaT Sl

A4z == fawfaa ==,

AT =

2)
?)

3)
%)
“)
%)
-
?)
?)

&1 T QAT THTOE ATAE T aAae§ ST oF AE I AT T ool T ST,

TEH=AT FeAtax AS Sae T2 ATAT AT S a Id AE. T07 AT FAta<ia qie Jeras o0
U7 A ST

AT T ST T T AT A =41 AT FATT STTUATHTST ATE el T A,

T ZEY A T THA AT FATEAT .

Ay foreersh TRt ek g7 AT AT gRISITd STl

T GRTS HT=AT YU AT IS 3T .

AEHTSAT FATT STBTAT ICUTTAT STAET ATIL ZIAT ATSAT THTE TS AT Ie0aT .

afeedT T fAeasd AT Frad AT 2o aTd TOIUl Sadl F I7 T J@ie a7 Isa=r
AL FHTAT 1.

g o= wrae -

)
?)
2)
%)
“)
%)

ZHATHT (ATHSTHT) F9d 21,

ATILAAT TEATAT LI F 0T ST gl
TATA T STTBTITHA FIEraa.
TTH deb! FA AT Gaii STAM.

FHIT FHHT AT T
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9) ST dre FHT F TS T,

Rz ==t 7
9) STBUITAT SEATAT TET A TFEISTT HSTAT T AT TLATH 0T SqeAT Il AT ST Tt

. T FTIHAT aTad.

R) X BT gad a< SATAT. TATAT HgS ATE Hed [aefl a< df IISTgIL TqAqTeHh J1=4T A< dredr adl.

T ISUAAT ATIL HeAT AL FA =T FTTATAT ATEd.

[SIERIR)

) TETeg GIAVATEATST IO AL ATTLATT 2
) 9T TETeg AT aTeh Tofehst oT&el a< eft qurarEr ?
) A T ATAT g FH Ao@Td ?

) 9T TE[eg=AT aALHEd FALT ASHOATH AT HT ?
W) ATIT=AT TETegHET T HITAT TEIA AT T ?
)
)
)
)

AT =AT FETogT ATAT STBUATATST A TSI a1 FAT Hadr ?
FTAAT A TFASTTAT [EAST TLET 21T ATel g Fl AT ?
[T =FeT= =T F.

e[z == e w1,
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9% o et TR

1 farwrer ?

ATe= (Lighting) STfoT Te=Tshere ST (ded, =1, [T, aiex o< T.) [T ar9< Figd
FeaTd HIHF AT AT AT T AT FTEl,

Fofera Ry

AT ITST TFeT WA STUTeIT Frerey [Hesaor sufera se.

9) TAFITAET TTeThg Arerel JoT Sief =T J07.
) AT STFRLOT AT HIRAT aT=aT AT,

3) AT AT v Far I,

%) AT TSI TATT AT ST,

AT AR §GT / TR :

e : ASHTeT, FoaFgeles, qgl, U 2.

@ T
9) AT AT AT FER[d SUHIU=T §&aT T e ATATEdAT a0l AT AR Araaar
FHTAT. 3aT. &.581., TE, %, ST, WIS, Fod, S0 (FFgeY) .
) AT Tt A1oT e St FRIATHATST TeTeT AT AT RES1T =914,

TQ fasre e weamT |refis et T AT
9) ER[AT, SATA T2t ATEHIHT AATL hetl AT IlgiATgl X AeTes FHAT.
R) et st v Felt dHeAT afgedr et Mt UE 7%, 9% R giHear

FRTBT AT,
3) A9 e AR A, S99 AR, FT qOT Hied AT ATl TE=T At feemaer

THTAL FeAeAT STEAT.
FTET STHTT ATV T FeoT STV T
STFA AT GESI STFIO T FT
T 24,34,%0,%0,200,300 Fz | fHFEY, FT WHAT | I40-S40
2E) %o F2, 20 Fa EERCRETES 9000 FT
e (R, Z9eT) | Go-cy A2 firere f000-3000 F2
FITERT Tofter 300-9000 32 FH FAL J00-300 e
EEGEECH Y o-9lo FT I IMAT J00-0Yo Fe
BARIEE L] g0-300 FT et oo dz
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st R00-300 T e T s Ql\-?ooé[‘?:

Q. TeRT T TS Y deaT T dod ¥ qE, o dedT G@T ¥ qTH, Qoo d4T .51 ¥ a1, ¥o
Fe=AT I =F & T, Looo Jeal MAT Yo T ATEAT STAT, T€ AT T LA Tohad T e &=
FSTT @ gled ? T J1d U AigeATd oha [ e A5 T gled ?

o, | STRCMA A | FqeS | Hear | ugmrdest | KW | S HAW | kw x H3fe

? iSickcic) 2y ? 2y o.09y | R¥ 0.3% KWH

3 @ %o g %o 0o.0% | ¥ 0.3%¥ KWH

2 1. feg. Roo ¢ Roo 0.? ¥ o.¢ KWH

¥ EIEl %o R A 0.0l | % 0.%¥¢ KWH

“ KIE;RS Qooo | ¢ ¢ooo 9.000 | 0.k o4 KWH
TET | 3.3¢ KWH

T FLTT LA 2.3 ¢ A AT T+ gred.
T Afge T 30 faad 2.3¢ = 9w .%o qfHe
RIS ¢ e AT TF gred.

ST, £ 0 0 FTHT TF dod A q18 Araeard FHdt IHe faega S0 &= 2red ?
IdL: oo ET?IT{U]@T 0. KW

0.9 KWxX 3 9@ = 0.3 qfAe

o Qo0 FaHAT Fod A ATH ATAATH o.3 e FH=E 39T @9 gred.

Ial. QOOOET?WQKW
KW X 0.4 = 0.4« KWH
= o4 IHe
o Q000 AT AT AT ATH ATAATH 0.4 I FoIT @ gl
9 Ffve faea ot Fgurst ¢ foheT a2 (0 0 0 Fe) o<hil ¢ aT| &= I,
e ¢ e = ¢KW x ¢ 918 = ¢ KWH

TS TSI HeTdT KWH HIeTH2aT F2urdrd.

S&T. Loo d2, o FZ, I4 AL, {4 F2, Yo FZ, Looo FT, £4 HL, Ro0o FZ, 3000 FT HeIHIHLT
FATAL L.

SAEE
qe IEEIEES e IEIEEA
Qoo W 0.9 KW {ooo W 9.00 KW
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To W 0.0 KW
R4 W 0,034 KW
2u W 0.094 KW
‘o W 0. ¥4 KW
CIEIERIEIRE LRI R

U4 W 0.04% KW
Rooo W R KW
3000 W 3 KW

ST, TaRT TOHET GTATATHTI A2 STaH0r ST s FrdAtaet Srand. a7 9 JTAaar 30

feaEETd= Ao wrge faer fdt 2 (T IRe=T 22 .0 o 70 ST 1)

900 T Toq AT © qTH
Yo dT T 3 AT ¥ qTE
Rooo Fe fFex ¢ am RAE
Yo FT TET ¢ AT 30 fufae
Yoo Fa T g AT 3o fAfAe
Qo000 T IATST 9 T 6 qTE
I Qooo ga = ¢ T A2

U TheT de ST S U JIE ATATa a8 U JAe TAET AT ATILAT ST, ATawA @I (A= o7 G

2)

T X A9 x 919

92000 = qHe

R)

900 3T Fod x 022 T x 0ve

a

22000

?)

%0 o2 god x 0% 97 x 0

1K)

2000

= 0.4 T

¥)

2000 3z fgeT x 0% [ x 0= aqT&

2000

=%.0 qfe

)

w40 FT ZET x 02 T x 0.40

SIK)

= 0.3947M=

2000
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%)

w00 &< AT x 09 A9 x 0.40 919

9000 =0.34 I\
)
2000 92 9RTST X 09 =77 x 0% 919

2000 = 8.000 IfA=

3o fRmET qfME = 9¥.4¢U x 30 fEad = Y394y
TH 3o fEadi= dSfaed = ¥36.44 x ¥ ¥0F [
THUT 30 faaa= disfae = ¢,8% 0.0 &L,

SuwATH [Fae

%) STIEAT eMbd e e STFHLTHT HE&AT, ATAT aT9Y, T de q&d UHT Aigeard & ol I
TTAT SFETST TIOTATAT AT FT.

) T A=Aty vedT St Aigears A d1e IURLONHT G AT, AT g T AT a1
TTAEA FIETA.

3) M=t 91 Hiex RENT 92 (& =41 d9 @AamEEd qadT #87 UF A f6d #1er 9
T T,

%) AN A FHT FLOATETS AT ITEATSAT : LED AT e+ T Joavit 707, CFL =47 FEecl 20T, FiHll

gt [ araer=ar 1= el fherde fesam=T aet 2.

Eqreqy

9)  FIoT o FATHTET FeEdT™ ?

) FIST o FETATETET AR AT FI0Td 2

3)  TCUE ITHET UAS(T Hia¥ FT qeiaerel Tad ?
%) U AT de ITHT S U a9 ATILA q€ Fohelt IiAe AT arawel T I ?
%)  9ooo FT FUET fahdl foheAT A2 ?
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SEULECH)

| 7 Tt

AT T, ATSHATA THH FTAST 1ok TSI T=aT fSaHToff HIeuToam= sqaea o= 7.

[ s A

9) oY WET HIS FHITET g STraar AT,
R) ST GESATAT At Ta=1 ATl STa.

AfAAedT HI AT §4T / T

| wsiftra et o

EEICCI

QA ATe? TEUMY HIETTO T8 qoeid SHALA dlg? TS I J&= a1g oot a¢ Fer
fEEAaT 9 e TN g, T AT AT T THL0ATE gLaTd gid oFf 19 ag1< giard  TomHT
TATTE ATed. AT TgUT AI=0rETat e @gT &1 I9q9 AW e, TREY Fg0rsl J=aT SAEqTE=1 ST
T TR, A€, FAT, HICAT LT 3T TIEIAT Straareft Jae Jqr. AT TAAGIT 5 Tah HIST THeAT
qe. AT [Aegdre ATauAT=T AOA! FaTaail g, FUA A0 oY FgT Ta FLOATHIST ATAT

FEATH 0T TS ATE.

el : TSI TSI FTOTH AT ST TgT TATE FI0.
aifee : fer= g, 5Te arg, .51 . ey,
T : feera, Ug, wrEe, a9, AT 20.

T
9) ST AT HISHTO =TI &g a2 ¢ ew x ¢ e @gr |gd =

)

R) AT ESATT TAH 2o H.HY. FATSHAT ATZAT U< ETHET.

3) ATE=AT A(E@T R0 H.HI. AT r=AT faei=aT THhe=am=T o< =>TaT.
)
)
)

%) AL Il ATRAT I T4,

Y) S URTAT AT I3 WgT Ao =ATAT.
%) T TSI THAT Fod Tog L . TET AY GSsar=a1 Agae qIeTd.
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T[T ST g

ATTOT HEFATAT ATIL Fded 1T T[T 9T GET TATT F& AHAL AW Fiedl THTH GET GUA AT TG T
faei=ar TFTAT & =ATET. AT GEAT=AT L9y UF (g qece 76 a9 a I qieqrot
ot L HT. T AT G JISTE. qUATgE AT AT AT HEaTd Jradl, A a9 @gl
=g Wgdl. HEh gl SUMdd [Qaeil Ta=og Fild.

F
9) STHT helol {9 ATSUTI == STHA I Q7T ST,
R) HIEITUATT FHOTE Aty wed dF A=A ATeaqTqe a9+ faated grard @ ®Iidid grard.
)
)

3) T STTHATT HIOTTY qT0{HEaT Fa= 3.

%) IOl @I oA AISHISIT ATSTHT AT=AT HeoTefT aroft fHesd.
S

%) RN ATt ST IS AT, Taeh AT 36 7 grar AT {AaiT gid.

R) FAET T THIAT g TG AT,

3) FHT GETHEY qATILOT T g,

SURATHT Aae :
¢) STAT ATesd THUIT=AT qTOAT=AT STohl ST TIEgT F% AT
R) AT A TaD MTEET F% AHT.
3) TTTETde g 99 e =T o e i A,

| T

9) ST GESATAT ST F ATT HIT ATTLATT of T

R) T FET FLATH B HT ?

3) oY TEeATH acd i . =
%) Y WET FOMERT ARUTAT A=t o o T ..'.:,_..-\—,‘3‘);4/,
TR wriRdT =, 0250 7“‘00%‘2’} Ak

v [© o V% | tyu'knoa.
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¢ % 94 (Garbage)
(Introduction to waste disposal and Recycling)

w1 fernTer ?

TTEALT HIAT TEUATHRAT FA=IT SHAEATIT Fll LA

¢

3 @Tﬁﬁ%ﬁﬁmwﬁﬁ?ﬁm

)
)

) TSI 99 Fa<T U Hied AT HOEe Gq T Mg @d Theard Tr=ar.
) STIAT 9TTehd STHT Tohed IHTT.
)
%)

J

W) FAATEL TRIT FHLOMAT IANT GHTHT HE T T .
FALT AT Hged AT Tegq TRTUATHTIST TTATHET FaeT HHadT=1 HIg | gTdl =4T.

| Rrersiarst geT

9) TTASTT TSHTTET FHLT BT FLATAT, ATH AN HLIT F&el ATCRATIATAT Fod AT <07,
) FH T AT TGTH ST FLATAT ATTATHT TIT 313 74 ATHT Z&7dT =T,

3) STATHE geeAlegs d TTATHET ST S0 SAEF9TF e,

%) IUFHATHIL T AT F=zdaT o,

e e S

FAL FAEATIAT 7ged (Importance of Garbage management )

AT FATSAT TLHELA AT TS 21T TaTY, aeq AT FIErd FAaar. ArHed 9 o
ATSIITAT, FBT=AT ATAT, TATREH FRIE, FH 3. @ 9 IAA AT AT A ITAH 3. TG
TEATSAT FSAT Gl FALT AT T THEHAT FALT (hal TMATaTgd THA STheddl Fa<l g aeeE

TR SAgd. dF Tl TEId, T74F THhed TN, S, A= 9T, HErsed TR JETard arfor

CIESIEEC BN EDIC RS BRI B o Idl, TATELOTET AHAT faeedr Hem al GERERRY UshA clanTdd cdlH
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AARTE WhIAgE ATer, fEreed, ®9iaT gia ATel. TS gf A9l SUET G0 FId. AT FAITAT
faregdTe ATAATAT AT A((HL0T e ATAT Toh AT het AL AT A= 1 T HTHAT 07 HR1T & 37
TE SUYT qeHh HodTd., ATIT o1 a=d Ao AT ST el BT dl, T899 THEY =g,

TR 3 TATELUTS HqAT @I Haq gid. FgUA Fa<l SATEATIT gl FIBTAT T A8,

SELE

qEfae Ssite gErdier ST UTRHHEY Aqaad sed. d UHHH AR Agd. = REaaaE
RIS 3% ATOTEGAT Agd. AT [SHeaudT Hird A-® quiargs 7\ wid T g, Erwmam=ar
AR AN AFET fSEEaeedT a1 93iaiory G AEardrd F0d AR 3. =47 AEarar-
TAATST 317, FEUA TATEL0T qG& TGl g1 AT HIATATA Tl 20T 3.

FAATH (1
FALT BT 3T THAT ATAT ATHD TR SThedT Ha=ATo (e fohar qa: Al Fuamhiiar
AT AMICHTT ATEBT FAAT ANTAL. FAATAT ATATIATHES FAATH A0 Agea o e,

9) wEfi faeeT gromT F=.
R) AT e wAara et g AT gromer F=e,

Aufite e gromr w9 :
G R E  Ee N I o e T R B R e s 0 o R o o R W T K A O A e o R A
Fraeefie soar 93 ST FAAT AT FTEATIT FedTH AT IAT T HalT Gq He .
IET. Q) A, AT, ATST=AT E=T, I, b <. R) Fafere et sToi= &, o, g7 T
) TG ST, G AT T, ATSA ATeA TS <&, HBT=AT qTeAT, HAT 2.

gD T THed
T IoAH FeAAT T THTLHAT A, *ligm Gq THITd ATILATH AT ATTeATAT T

90 0% U AT TED Tq (Haod.

T W T
9T, A, IS GIE HATAS T, AT T, FALT AL A ThodTd ATTEA ATATHA ATTATAT
§ Tvgl Thed AqHATHTST aLaTH ST ATAT a9 SE T HISIT THTIT & 3.

Tt e sUiaa fahar R oy #=

e el aroft sEea w9 gEEEsa SATEIE AT A AIHATS
FAATAT AT A S v AFT ARIAAT TO= 213 fGed™ A= o Res=eway T
TITATT AT SATA G 1T AT, BT HALT e THRIEAT AT AT AR Fad = ATaL AT 213

QETH
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FNTE, ST I9, 3T

T FAITT THATHLOT Foel FTAT IET FeAT ST, AT [aTer =T TS ATA AT FHIa
TrETIE TRAT FAT ST AT AT ATHATIEA 78T FHTG AT AT, qb FRE I aqrET Saar wgl
AT (FTe) ARTCT, ATAT TeT ¢/3 FIGAT q9d gId. TA A1 F TATAT 4% TAT gIdl. o [ A7l
TS UF (BT I AL

AT T
AT, o &7, FY @S, T T AT GaiH G H0 FEd AT A A qhS Al
STATT O fadwaT Ieer ATaT S AER fTer Sar. segtai=aa=T AT seoammer 18 % Isrr

FAT I AT ATGSTHET ¥9% Ior=T T gl gt [A: (AT HEETITTH 2.

T hH .
FE T YA q(@, AT @ A0 @St AMOEA adadl STd. FreE=a1 Fa-ar=]
O AT FamT o= F1F T FOITSAT TAad g1 FALT AT Srar. AT T ST 44,

S FH e araed AT areedtEr g9, 9, qad, WEeE T, FET @l &l Sral. adw

ATAAT (2T FT=AT FTATarEA Trat fafay aeq a9 grara. ar gidd sraomarga gear &fae aeq
TATT ZIATd. AT AT 4<% IoTaT I9d BId. g I <@ FF S GITAT HLETATAT To0Ad gl

AT FAL

TATTREHAT oMY BT UF ARTAF qTqes! a=l U SATRIE HidaT AT ST, AT TATeeh T
I FEq SATRT 2Id A AT A 3 AT g, ATET a19< Y9 A gid alle. ATgioiasd
AT AT ST F=a=AT4 [Aegdre a1 gf Ush SAWdd GHeT aqat o, Use & Throw =aT
ST ATS S TTgdh ATHUAT ST, T FAATAT SRT AT G1=d Tdl. FT FAT ATHATON e r
SITAT. 997 TS T THTOTT a1 IO 21d o T ST a1 HioraiaT g d9ar e a7

FAATH STACATAT F%el AT AT hel TTIEoT. ATHEY ATRATRIE ot ek, FT I1EH, Topvil, TasH

o o [N o o o O
AT, HIeST TR ST STHA. TS AT TATREH ATl Teadie faaea [AHa o
ST, AT T %0 % 3941 a9d 2id.

R FIL
ATUETET STARTAT S ieaedded HisdT THIEY FaAar=0 [iHdr g, amaeT
farferer TR Sirwer, TR, AT, W Redh=aT areedT, fTersar qred, aTq=aT AT, IT9aT &G99 2.
ATTEA ATAT T T TET AT A T J1a% g FgUA ATH[ (degdle Tt
FATATAT AN, ATHEA TATEEH=AT a¥q M Hdl Thedrhe qroaedr Jard @ grqear a€q, 93,

TR &, T. THAT Fod [AATIHIST ST ST, d26d F19€, F1IE 9 AT 999 § @i

[ NI o
gl GVl SiTHATA Lot Slidid.

=N Fu:
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AT T AITSTT ATAAT AT SA S AATRF FA-ATAT (AT S BT TISAT
STHTUITA AT AT, AT AT R, T, €Tq 3. F=T QAT arawar aar. &t wmaw, &faer
TAFSI A ITHIT, U ISAT hgrdier 1@ (Radioactive materials), fafeae oy amy, oz g @@=
TTALITAT ST ATAH AT d, T ATl ol AT A AT FLETATGA STSATAL ATAT TABA
fae woft, A 7 =R TTETsETET g AT Shaee T sel ey, ATRiar fAfore we
AT ATAATE FIET AR,

Radioactive materials TgUTST STU[SET SHaT Tl 1 B, BT AT THTGTAT HALT A ATIHA
TRTATT 9EA AATE STl AT ATAT [AegdTe AraudTahiar Aferg  ong=ar M af 1@ T a@d
T AT FET THETAT qaTeT A3 aThel ST,

HIALTTDT :
fay g F= AaTET @ aFiEener Gl JTae g, § AT gTfed oy a9 AT
FAATHET TS AT SATHT AT T2q Mg, AL ANHAT FAT FHAAT Agd Tegd qRroaErst

ST FEUATHT ST 3T, ATHRAT GTAT STl ALATT ATATT.

T THTAT FALT THA STHeAHa? ATd aHL0 HI0[ TAHAS 3. ATHRAT ANTLRAT FHeALT
THRTATIETE AT AT F0E. I&T. ¢) ITAA TS o, AT IedTo 38, Kpi=AT a1l )
TR FNTE, [T, Teedl, TATE®:=aT g 3) 99 TaTY, FF 2. AT TR Fed ATIErA Treham
FOE, ATEqF FO T 967 THAT AT F20r HIT gred. HIMATET THIEAT FAT A1 74,
AT e ferer arg =Jrae s,

Bt : (Three R)
Fa=arat AT FHIT FHT SgEr TR AT FEH AT TG FET. ) aEqAT araT wied wH
FAAT ) TS AT 0 aq Tegl aTaerdr. 3) AMae of I HEEeT ey, e #=60

FAEATIATA A AT & FguraTd. (Reduce, Reuse, Recycle)

| @

¢
R) e Srom=aT FE=AT AR i FA ?

)
)
3) TATALUTAY FAATH UMY EALOTTH .

) BIETe F=T U 1T ? AT AGEATIT HE HLdTd ?
)

)

<

W) FEALT ATCITATA A HETATAT Heh K0T ?

%) T I"Hic'l"ll‘dl i%iﬂﬂ FITAT ? AT A= T,
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TIHATIRAT 084 ¢

AT HSob 98T

AGT HED AGET ©  SAITHT TS ATHFHET
¢ ATAT ARTEd
RIEEAEEPRTNEE]
FTELT LT S
TTAFHATE HTHT THIA
feeT o
X0 ATHT
TAFT ARTLT
6 @l 91T
AT FAT
TTETT THTHT
T AT A
QITAETT ToTfora

o o
SAEESAEREE N

TR ©

AT F G TFAhT

fARh 7 fagwor:






ATEHA TFIITHT TEad

TAT TAATT AFATHHRA TqFaqT Hegiaaw T ITeAerds’ 67 9 w6 74, FHasaa scaes #
gt oaa fafae deaifad F qaacarelt sfod wad AT, gEardr 9 FEmetar R
AT T ST FTHTT AT FLOT TTLTF ML,

#. qTH HEED)

1 afveritdr - Fremad 30 8+22)
HAT ATE AT o

2 ATEATATAT AT T 10 (3+7)

BT STITEFRH U7 GIUATHTST 3 qTE ITATNSF q F AT QY FTTEHTAT Feaifas de5 quferd e,
TEATHFT TEAITHT TEET

AT TAA AITERT TGAdqT TR T ITATAF 6T 9E Fi% 99, [Hasael e FT8 FgeaTt 599 farae
Teatfas F qadaieft sied Fed ATAT. LATd T8 AT AT ARIART HaT 9 ITIEH FIETT TN FI07 aeds
e,

AR &4

FAG TTATETTH FIOATATST FgUA THAT S FHLOATTAT "ATHRTIRT FAT 07 7 STTEF BIAATH A, SATAT FHAEATAT
TRET=AT T FATSTSAT TG 36 FH gt $it Sa1 G JATed i Stred Sreafers 0 graie. aries Eemaiar yere
FHTAT ATAT THSH. "ATHRITAR(T FAT ET AT SAFATHHRTHTAT SATCHT 3. TAT STSAT=AT RATATAT ATHIIANT FAT=T JTaT
7 fosft 2 o eIy srag e v amErdt sSrae T+ e,



AT AT STRITHHAT AT ST

AT TAATT HIEA Ta%Y

AT TAATT T AFATHHRT STTAATDT , ISAT TATAL , AT T TYATAAT 7 g AR AT AL AW
IR e, @ T 9 g6t T T A gt qetad sred. avweelt fRwar g1 st
GO ST qTed. g1 AITERH ZTATT FTH Hd Fed [9H00 AT TEIA T T TI=T 3. SAT T 30T
ST L C e S 2 e B o o 2 A E e e e M B R 3 1 B FO e D 2
ATHFRATII T FeqiTad TN T HIeed F=meaia Torer FTH1T TgATT 93 AeHaTd Ha=r
Aed. A HHauaT=l THAT 51 19T *IcATae HAT AT TS T AUTerd g, ATHS "Hegi s
AT F "ITATAF § TAAT Hedh TG ATAT UK THATH FIIAT e, ATS HH FLAATAT T
TTIEY ATHRNS dcd T AT =T ai=a [F=m=a =T & ama«r gar. arysr e fae
FIM’ ITH B ATl I ATARIA FET TIL g, TTATHAT ST SUATEHTST T '3 HT 2 AT qETAT
AHAT ZIOATATST TR &SATAT JTIT T2 FLAT. ATATS T2ddAe qqel qeqfors &d (ST
To2Tir) AT ATIY FITET. TAF FSATAT AT IITSLTETES Flel Had faor 3.

TTHFRATT BT

9) BT AVATHHH gAY FIATAT THA fEmar o=ar afasardier =t fTer
T 9aq gid. SHF HIAT =T AT AT qf AT=AT A= Uah & Hag e,

R) Wed@T™ BN fAfag aqwa Mo Frmeat=ar gedtwer s T, @y ama=
A MeTear e Efey amemiie o T F &= 9 IT= T Aiod 2.

3) TIT g lld nlH FLATAT ATTITAT A ‘_’lﬁ'-‘?m qTIL hITAT AANIAl. 3I<T. W-W
AAT=AT AT FLET A, AIEE-UT, G HTA0 T ToRAT, TERET 9 AN, ATHS
FSAAT AST AT AN HIE AHal. TETAT Bl ATTATAHRTAT T qIeel arevdr= HH
@ T AT Togio A A g BIAATH 3% . AT [-great A8 TR 94T 33
AT, "HANT TAATT AT A e Famsaiaed st THET Aaeene ™ gesmhE Aded
gral.




HeThHATOThT

9

EEIUEEE IR I EET
7.5 e IS #.
¢ | A9 F HIIATHT 91 2
3 | AT TS gATY, ATIATAT e d o %
qeferd amae
3 | TS ®H Q9
¥ | ISTITEA & a0 3Y
4 | ITerT, ST arfor g=ir =7 araY %9
% | deS AT ST Fq ] %%
© | TaeS T G b E T qTLRTH L0 I3
¢ | AT TS g ATEH aITT 0 Tu




9 HTYST F HTIATHT ATl

F1 frhrer ?

HTex &, ST HfeTaw ATior & ST, TR TS T2 Tl STHLU ATTE HISTHTT FHI0.

Fofara Aoy

AT qTSTA TFal @TAI DIy BT AT L.

9) feereaT FTHTETST TRT T IS ITFOTHT fHae w2,
R) e Trgor =
3) HTIATHT ek HTald STHOl
) STt AT ST ATt qriR.
W) TTEFTHT ATIL FIAT AT IS 3aT. g Fiere, fex o =,
%) WISTHTITHET U= FITAE FHLoT.
)

\9) HTIAT=AT ATLATHT HIRAT ST

AaAT ATDIIIRT qdT / ITATETH:

ATEATE=AT AT AT Tl AT BT, IaT. Fid 9L, TAT, oa 2.
el :
9) FELMTSATT ms T, ms Tt Hex 20 fFaT FIsTagi=aT gram HIs.
) G.I 9T=q AT ms 9T S AT AT ATH S 3T hicTa<=aT agr=aT HIsT.
3) T TISHTY e 7 ffeer qead ey Fsd 9rar.
%) ST HeraTd ITaT SATH AT ms SRTA=T TS T HISToT.
W) FELA AT HOr. (T Seva=r STt )
%) UTIATH SATRTLHTT F FSiT HIST.

©) foHes smwrE 7 a9 AL

¢) TS ST 9% JIST.

%) HISTU IUFHTOTER FHIT FHT , FheT ATT (Least count) HIS eTadT o THSA =AT.
SEET R AT E

9) IHI- 29, T, H.HL. F Hle AT UwwTHed HisA @aral.

) TESTHT /T A,
3) G AT T T4 THT MH=AT HEATH &% Tl
) TRT=AT ATRTEHTATAZ qTO HTSAUATHT SAHTAT S¥AT.

<

frerwiaTdr g
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9) ATIATAT U =T ATRAT THSTEA .

) HTIATAT ATIATHT AT =T,

) HTIATHT gratesuit forar.

%) HISTHTT Ff F7e 3T =omer O forwar. (33T, Aree, /ISTor, Gref= Jqrel o &)
)

UFHH FATAL HLAAT 94T,

gafya fAww [

JEQTIAT -

AT TAATAT STEATH FLATET fa=m=aiar fere wraeai=t diea g g, agiag wiaed
ATCHEATT FLATAT TAF dBT AISA-ATIATHT SATALTRAT AT 3. HISTHTIATATST AT ST AT,
T, ATE T, AT MISET AT F2d. Sal. a&q Fhdl g1 e 3rg, q&= g Fohdl areft siga am
TETA IS STd STHd. T3q AT HISTHTT LT TR QTS AT F6ed AT ATgl. AW aTdeT 7
FAT STET ITHH ATAT AT ATHATIA AUATCHT ATlgdl Hael, AR a9l ¢ 3o fft. 913 A
et Qwo HHT ITEH HATAT AT FTHATT HEATHS HTfgdl HaTl, FUATHS HIgdT T&T HEATHR
FLT AT, AT T T ATIATHTST AT /T (TRHATOMET) FT9% F:ard AT Taa (Unit)
I TEOTATA.

HeAa et 7 Friea st :
9) HqAga TfT : FEQE, AL, Fw, ATTHE 3. qAYT AT STEd. FT=AT THHAT AT Theh
TEUTAT.
2) arfea Teft : gersia wef=T ST Fw arted el 9 AT, e S, SEH <.
e Trefi=T Tk qAYT THH AT T gIaTd AT AT Tohoh 316 F0TAT.

HTIT TEIATA TR
9) fordrer geaa
R) A Tead
3) AP (TH.AE.) Teaq
. & aeam : a7 weadia AT, ATOAEET B AT 9, a9, ATOAEe 1S, 9@ AT 99658
g T&® ATIATd. of Tead TedT AT <9Td aTaed ATgid 94q HagId AT Ta Flgl Taheh
R. e geaq : A7 Teadta (M.K.S.) & (C.G.S.) 3T T T ATe.

w. | Tt M.K.S. 7529 T% | C.G.S. Tead TFF
2 FAT/ AT I | e (M) Ffefier (C)
R | A AT freirr (K) |9 G)
3 | F@ AT T (S) GELS (S)
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B Tead Yo Tead AL, G TSI Uk ¢, Lo, Qoo AT TN AT ATHS Zorrar Trar
g,

3. AP (S.1.) ved (R ot Sevdemer) a7 Teadi=T ST SRISRIA T 9199 qead i
AT AOMOATHTST A7 {eded |eedTd araevarqrsr gal. a7 TeadHeiea Uaheh Helsh
Teaa i M.K.S. THHTIHTI Sed. g Tead SITed STHIVTT STANTT 3772,

FTel AgaT=aT Ut 7 Tahah
aw | Torga e THH arfera Teft THh
¢ e/ AT Hrex SR = Hiex
R FELATT [EEIDE: ATRTEHTH TAH T
3 EE] CELS T e afy (Fe=)
% ATTHTT STeT Hew 1o LI et gfa ==
e
£ | FEE e FefiarT A == (N)
AT (ATA) &F ATfaa et g, FRT AT, FA IS AT o =~ TET B Farl. aqrrerd

TTM=AT UHHHET F GAYT A T=AT TehahraT Hae FTET ARAT STar (3T, (kg/m3) STAT AT T
HTT FZUTAT.

Treft Teeh T TR FATAL AT UahaTd T ATAT BT STTRT gral. 719 ferfgarar
AT kg/m3 T A ferfgar weft ferfzara.
LT m/sec? STH FAED = ATHT X ol AT = FEQHATT + SATHTHT

HAFS = L2 TaT=M =+ L3




HTQATST ST ; ATO et ST @1, & /19 HATAS ST 0 T A

AT B, AR AT AT WA AT HOAEE FAT |6 666 e

AT, TAATATSAT SWAIHS a¥, TEQHTT e T qTeedT efi=r | L =

W ATIART ST T FLUTE AT AT ITA AR T
ATFAT 1.2 WIS

HISTHTIATHT T

Q) HISTIE : T, =, ST, =T, S AISUATETE FISTE=T a9 grar. HTHTTET o7 3o
HATHT F AR =T Heod.

T &, — HTelohel ThelT LT JT9< gral.
SATHET TET — FATT HTH, FAAFTAT A9 Frel.
FTH & — AT NTHTH, AGILRTH JTETST ATIT Il
BT e ¢4 o A, 300 Y, S0 fHY, 2000 AR sterT AT IUTSY sTHATT. ATE 0.4
el fohar ¢ foreT =ae st |7 =ar 4.
AT :

9) FrAT FFTft Tt S,

) T FIAUTAT F AT@UTAT gATHET 57 7.
3) THITIeEY @l AT &% 4.

%) FTH THATH A AT STl

) AWRAT 3 : B 20 &, e e wredE
FEATT. TATET AGTH FIHTETST AT THREH T
ATATd. TSR, atgwE, SfAE /e,
TSIhT, qATEHTH, QAT STIT 3T TSHhofr =T
START ral. AT A6, 9.4 ey, 3w, 4

2T, 90 Hew, 94 Hiex, 30 HiaT Hey IU= ATE.

e 9T
9) WISTHTT FXATAT qTI[A LTaT,
)HH  HAELT oA I[=TaA
SATET.
3) ¥ TUAT FTIX AHATH A
%) T AIATAET T 275 . AT 1.4 S (FET sfefe, qem qeny, et o)
W) ST TSHRTUT AEHaA SaTal.
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3) qA T ATATSAT hIHILATY dA TS AEH THC FTATLd 3T

AT, IIMS, AAIHRSIAT Hed  qIrsl, aTSHeT I

qEIET qS, &9, qdl 3. WSt enar BT d9e,
TAFCIAIE s, Thae Sovd, ANHTT AT eae s, TS F
FA T, ATHATAT ASTTATT TSI THTOT Fefol S SeTad.
¥) WIS ; A5=AT AAATEST AATAT T ESfied a1
IUTSH ATgd. HHETSAT oo =T WHIT AT FTar | FUEE s s 8
I T9ft T qERT U AR

4) qRTEX : waErgty, FrEaERe, 9, wEe, et s ALk
* = sfer fafe THT HTOTETST ATt clinical thermometer

(TATHTE) ATILAT ST, AMATGAT THE ATTATETST | srpeft 1.6 srwifieT
FIHTHT AT THL T TAAT A,

%) SEMeT AT : FTIATST FTH FLATAT ST GEAATT AT AT, AT, Fal, FTST, Gledl,
AT SATH AT ATH T. q&H ATIATETST Fieel FHaTe=T aT9< gl

. Anside 'I
v -
Jaws

ﬁlﬂuﬂ@ *’r‘m*il e e e

Main scale

| Vernier scale

\ e —f— — Object

AT 1.7 sgfiar< FaT< vernier caliper

Hregy

9) HTIH FLATAT FHITRTITAT ATIGATAT AT FLATT 2
)  WTIATSAT qeadt Fvrear ?

3) IS FTATET FTT FTHST =TT 2

%) TR HTILHAT ATIL FATATST FIATT ?

W) TEHAT FE B UL, AT I, qTY T SgiaTT 3Mg. AL Tral HEMTHT ATet FHefT AT 2
) ST @Ar

9. =giHer e AT ATE T

2. Wewam RIS EER]

3. BT T =T =T

¥, EETAT IS el A AT AT

W. OIS HIaT ferg
Hast 9 Q& arad
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2 forers eI TR AT aAA|T=T e (327 1)
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R. AT FrIBT TR, ATAATAT M@ T FIIET AT

F1 frhrer ?

AR IR Ty F STaaT=T Ao gioT, ATy F ATEaT=T Gl a1 HTuaTe fornor,

Fofara Aoy

AT TSI Trel T 1 i Hrwaor srafera s,

9) TAT T ATEATH 919 ATId ST,

R) FIUTAT FHETHTSH TRT TATT F LA ATIT ST
3) TATE F AL F=T TR JE0fT FTar I,

%) AT I ATIT FHTar AT,

AaAT ATRIIIRIT ST / TTATEN

9) & IaY, grareT (hammer), f&= (chisel), FXad (saw), T (spanners) AT ATEHTAT
T ATI AT ATAT ATEATST = FIGE =0T,

) STAGSAT TN TY ST gedTL T ATIATHT HISU(T T2T.

3) AT ATEATET T gATCHAT ATIY FHT FLATT o FHT.

%) QAT /| TRETA A gaed = I T0T g T aTae i,

%) FATETGAT ATSATH TF FIEUITH 9 [ral JEavITaTar AN -3 o8 <aT aTaY F T,

) TEATAT SiE SuATETSr fege SreRvaETdt graet AT,
3) f¥faw e TrETETET SIS AT w74

%) TATET V' A gIale A e Fl.

) ATHSTALA Ech FAT gHL o FIa.

%) BEET AT FE AT I,

©) BT AEETILNA I FET.

<) FTH TaaT V' AR BT H 4.

?) F-BTSIAT FIFHIA T .
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e g

fRrer it
%) T T ATGATHT AT ST HT.
3) TEferT Teadie w1 FHvaT forar.

3) AR FTHTETST TT ZATLET AT T He<d T
) ATt AR 7 FrEfRed FeoaTe forar.
)
)

o(

W) T e TAogAT HLOATH [9rHaT.
%) FHT T STTATATS &leh & FRITAAT BT TTHE TeTd <ol

RGBT R
9) FELTST AgHT =g SaT. AT =aT AT Awed! TR SaT. 7T o 79 fheome are Fefigr
IHE TF 4. AT AR AgHT ATael TEA Tl
R) o= SYFO T AT=AT AU |9 LT [HaH TTesT. I&T. a3 ST 790, Hishe e Heflar
9 forEmr A @ T, T WS 7 MCB aTawr 2.

) FTHIATSATA STHIA HIRST FAHTET. ATAL Ao, T 2. TS THT4.

%) AIAAA Ted g AT SqTA=TT A T, o Hgo 9& HLdl I T8 AL 4.

W) SeIE HIATHT q HIFATHAT STTET TR T AT AT,

%) TSI BRI, TSI T, ST o AT T ATSH= Tired =raear foram «n afawa #19 F#%
T, FOI T FTH FL0ATH HAAATH T THL AT

2

9) STLRTH HLATAT ETAHIST HTATad .
<) 99 29 g AN HUedTaY TN qrasdard i Tg eid.

R) e FATHAY TSAAT IHET ATGSTATHA FlesS(l =T,

9 0) FTH FLATAT AT TEHLT FHE Y.
9 9) FTAATST TAHTTATE TET ATATT TSI,

CEICGRACERINIE]

FAATSA A FATAT T=T

AT AT hisreher ATehTd, TTEERTH, THHIH AT Tgrael HIATTH TIAAT SqrT feferer
FIHTETST ATMRTST AT, TTE, AL JTET AT FITET ANTAL. FIHTAT EATT FLOATIEL ATH T
ApE AT AAYTF ATg. FATLHAT, ATIFET AT FIATETST T TEIATT ATIL, ATTLAT SATAAT=AT
TEATT ATV FIAAAT JTaTad ATRdT FTEAT ATTT.

TRT AT FEMEEST IRT A gA=T

Y= AIC FEl. a4 [ °q1ee — —

AT o GXE a% glde Tiq I a1 F0Ter T 3.9 IR (Screw Driver)
24 ATET. '
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7) Ep-ST%g< (Screw Driver) : ST STETAATIHTI ATHT TAAT S, ATAT ITANT T HIEUITHTS]

AAAT TF TEEUITETST AT, TF-IAeRTH 2o (3) ATHSl T g8 wATees fFhar deqas
sffree s,

91T (Blade)- g TR, FTa Red ITE a9 aard & FEvATHIr =37 TEId ZIHTe (67 Fgurdrd.

T 9T

R)

9) TF gS=AT GTEIHE AT &A1 S-3¥eg =ATal.
3) TR FHTATS AT L AISAT FTATHTST 15T TF-FTT5e< Heae.
3) T-3TIeeY G qe, e AT T
)
)

¥) HH ATITAL TF=e5, hod SIE[FL STT.

W) BTeT IS, IFAFIU AT FIHTATST qTTE 7,

graret (Hammer) : SRS aareriamed fRENT ST, STHHTHTETST START ZIAT. STaTSAT S
FATETST (IaT. af=eT, a5, =i, wiforT, RERlET 2.) aertear d T aeimed Iqas
AMed. EIAST Had fed T IR FAId. o= grale =T el (rSd) ATHSl TEAT HI0
SIHRTIT=AT ThAT GIOMET 99 gl dgd Hedl. grarerar AT (TH), w9, a9 a1 s
ATTEA UL ThTL Aol ST,

9) T |TATHT graret (Ball Pin Hammer)

) T HTSATAT grarst (Straight Pin Hammer)

3) SESAT 9TATHT graret (Cross Pin Hammer)

%) °SIT grarer (Claw Hammer)




T 9T

?) TTAIST ATILATSNGY (ST g o UFEY STHATHT GTAT FL41.

R) FHTHHTE TR AT THTTHT gravel aTa<ral.

3) BTAS=AT 9TAT T qISTET () T T AT AT ATat ATHT @I FIre.
%) BTATET ATILATAT ITSAT=AT ETTH &4,

W) HIEH T T AT SIAIST AT 7.

3) =T (Chisel) : Tt grrkTda e TE aAtadTd. FHATTHET THATULOMT AGSeias qaiae
FATAATH AHA ThaT TG The FAATH STEATA AL o (=T ATIL Il et F=fuT, Frae Fwor,
FT- BT FTUN LT AAF FTHETST FA=T ITTNT ZraT. FHGAT AT = AT THe L.

TYPES OF CHISELS

CUTTIN
EDGE k . PARTS OF CHISEL MASH ROO

f-BeaDE~|< BoDY -
CUTTING FORGED ANGLE STOCK




T 9T

2)
?)
3)
%)
“)
%)

Gl HIZATHT, sAS=T Sell aT9% 7.

AT ATILATAT FETET AT BT [TEATAL AT,

=T, T FEAET T AeIsTe SETaT AR 971 § T2,
Fei=AT SEFATET ae, A ATSET A= =Tt FrE.

TR 51 TTH EIT ATATH ATHATL el HeY I 4T F74.

99 (File) : Saa ATHHTH FIOATHIS!, eI (haT AGSeas ART AT qaITqaid ST TETaT,
3 ATHRTHATATST HETAT ITART grAl. FATAT AT, A ARSI aTdi=1 GedT (IT) ITA=T Fie

TYPES OF FILES

SR TS TS

e D D R L o——

8 S R T e O e I PO e :
PRV I I P R T B B VLV T -

ROUND FILE

T e e e e e S e
) »,

EDLE FILE
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ol o (o) i (o) o o
AIOT TR AT RIEYN! ("hl"lﬂlﬂ U FETAT A, Dleldl Sl AYT, Sliddidl, =AlldT, T o,

TeTTer rfor Tt .

T 9T

9) & AT HIAHAT ATIL F% 4.

%) gaat (Hacksaw) : aheTiOHed FTH FTATT MIHeAT aTqe Hedisrd geAT AT ATRId F qITd

FeSEdad gITTET THTd (Head. sae=t arer 24 o A T 30 0 3T 3rHq.
’ : i [] Q -] , )
& W"‘ Im r )
(/- HACK-SAW F\RAME ADJUSTMENT °
: OVES g
JED—%(/M BLA‘DE Piy -

) S CETPVEPPIVY raa Al _
CA ~—FLy nuT

ADJUSTABLE HACKSAW

FIXED HACKSAW

e[ |

MiLD MATIRIAL - HARD MATIRIAL YSUAL WORK TUBES

48

' o ‘-“-, l '
el

Multi-skill Foundation Course (MSFC) Level 1



e A

FHTAT THRTTAT sS4 U 33T sdSd TTd [eldl ATS[he gl ST THIE T THAT.
g) FTIATET YT 5 ITARITT A0,
R) FIAABT I 4T TEVATHTS FeiedT ATIL FLTET.

3) FHOAMET SIS g 7 FHIT SATAT TEIHD &S qed.

)

)

%) STEq &1 I3 il % 9.
%) T FHTAATHT ST ATAT F I3 AT AT 33 9.

¥) T (Spanner) : ITFHRTITHT TSV FLOT T GIAU ATl AT FXOATHTST AT AT qT7g (FIHY)

=T TS 9=, e Alee=aT ATIATHE. TAALHAT A1 T THE (HBHATT. § FlET LA I radrd.

SPANNERS

. M == )

SINGLE ENDED

AT 2.6 TIFL (Spanner) 3 FeSeeae TT
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e A
Q) < FTeESAT ATSSTIHTI TR T Y fAae Fre.
) TIALHT AT YTl qTIE FE 7.
3) Tedlee g @ AHATH T @ gral.
%) FTH ATATAL ATF F&d T T ASUT SaTd.
Y4) ATIT FEAA T A ATIA SATa.
%) T FLAT ATF ST AT 7.

%) ThE (W)
THE TS THRSTATATST ITANT AT gATE. T FHTETST ATIEIT=AT Tahe (=47 J3=a1

Fral IS @Y 3T AegaTss A= SATavor Hd. TS A1 geed =T H fared eaer a8 7
SAAT FAT AqTq. FATHTaaT FHETET ATavTEaT ART=AT TgE arIvdard. The T ST Fgorsl
T TTSATITEA R TAT ATl ZMF. TS AT TATRTIEA T FATT. IT oo T 300
oY s Hodra. awS = |Tetie YT e,

) FIFTAT W wiafy e H
E THE I A, dlee T. THEA SAVATHTST
T qAT 1@ 30, IR T [ge TSvmETt
STANTT T, B THA THS AH HTH Fd, TBUA
2o Fiftaqed =
I TEUAIT. {40, Roo, o T 3o0o fHHT
AT AT Tohe AT ST AR,

M) AT TS AL
IT TFSHET e Aedr sga AmEy aed
qHAT &d qFArd. WIS AET=a1  aE
ATHETATHIS!, TRT FUBIEE T8= sTe=vf =1
it w1 FXomETer B=1 SUART grar. Roo
Tt A= T=eree AT 99 araee T .

T) TR AN WET
B Te9 2% FU< 9. g The FIe qe o,
qroT Bfoy sreEw IO Tomdr wTETETet
FTILATT. FEETYTLITI %o, Qoo [T ATh=ar

< o o
AT TATAH FTITAT SHTOITHTST LT,

%) e FiET =R

LS B R o i | B 0 ) R o B A R e VA E
FIOW, TEAMT FIET IT FHIHETST ATILAT.
Q4o, Roo HHT F(EHE AT UHe FWT
f@ara.

AFAT 2.10 FTET FRET WA

14
Multi-skill Foundation Course (MSFC) Level 1



©) T (TF)

qHSI=T AT T Freset

) UEE FIAS MGl aTIs 97
M) TS =AT HST=AT FTATANA TALAHAT FTpstl =TT

T) TEE A Qa9 AT A9edTd fa=ar Regedy a0 JieTd @ a1y A9 A9 5aTd.

ANFAIGTT ZIHTAT TB=AT TAAT ZIHE ARl T

T eF S THIA AT AT, T QAT AT AT
STRIEY AT FIOITHIST 2r=T AT92ard.

3:?

HATRLAT 2.11 AT ()

<) AT (FH-EHRR)

AT EF AT AEAT. AT TG FAT STTE T T AT 39
FTET TATRTAEA aAfadrd. JraY ATaar=47 gl FHard.
gre g AT ATT A &7 FH07 TR Y e

FAEATT. § el ART THHHET FHlEhATT Hg aHaAA
FGATd. ATHST, TAREH, T AAHTIHRT FARTEL [Ta=9 30T

TAT ITETY ISR TEATITHTST ATAT ITANT gral.

T 7 Frasht
) sAEAS ATAAT=AT GUIT STATATT
M) STHRFTHATATST AT ITANT FF 94
qTd T @IS AT Fleaha qr1earar

R) gt (Hack Saw)
AT FTATT F6dA, FlISIe, T eadh qBI TAT HET
FTIUATATST 2T ATIT F20ATT AT, 2T o <A 90T
GTATATHT :
B I OTT g g6 SAUATHTST STAR(T

ATFAT 2.12 TUAT (TTA-FFT

RS AR TAF T BT T =T 2 T 213 8
e T 918 aaiaqrd. gadl FH™ S| Th T2d1d — 918 568 91 9 sfeseead 4.
AT A== T ATl Q00 O 300 THHT ¥,
AT 7 Fressit

) T FTHHTH FLATT HHALA [T AT s1€ AR THA =414

M) SFHEY ITd SHEATET s &Td [l ITod AT,

3) HCSTHHTI en[Heh[H pXdldl d1HY ﬁ@mc EIEENER

SLERIR

%) TH-TTFEEL o THIT LTIe.
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?) aldlsnl‘UQI EEIMRSIESSERIN .

3) TR ATILATAT FIOTT FTeboll =qTAT.
%) T AT ACATHAT THST FHTUEN T HTEHATT TATE F.
W) HTEATAT AHAT aHIT 979 ol

Q& ar=e

<) AT g=AT GEATAIA fegetel : www.learningwhiledoing.in =a1 fae faramma

2) forersh gEaEd TRt Yoaqa T e (F21 1)
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R. ATRS

w1 ATt 2

e T AT gt 9, gaus @, A9 9IS, W©d, Tofaeh daie JTErEl gt
JATCHRTHTAS a¥q TATE FHLaT 0T,

| srirfer e |

T ITSTA TFal @TAT hrerey Awaor srafera g,
9) ST{a = AT
R) FATIAT G AT,
3) FATIEAT ATIL FLAT AT (FTAFRLA, Hed G9)
%) TATAAE TT AT FIAO

) FAHTIHT TR ATATT HTI,

) ATHSTA/ATILE HET SIeA L0,

) fegeiet ATAYT ATTOT T STehaT I 0T,

)

)

<

G N

N

TATIGE AT HAATIHT (.
STta = foRfatonT e
)T /I SISV T,

N
¢

| R SRR 3T / ST |

GATCHHTET FSAT! (g FhaT FH SATHEN WAGE Hiedl, gaargar araw, i, sardt s

AT ATg. SR -

Q) zAtHeH Are, I/ e gEedt, FAsmr aetar s gEed=T .

) TS TATT FIOL.

3) FIT T FIO.

) FATHST ad, GHT qITL FLO0 2ae JATL FL0.
) 9T T FHIO.

) o= a1 qome w2

o [ ool o o= [anN
\9) M AT hIAALHIST HAHTI DT [HAHTAT.

¢) T qam Fw.

R) WEHTETRTITAT Uel TITT HLor
¢ o) ST 28T AT F.

9 9) Weather station Tt ATshst TT TATT FT0.

¢ R) AT FohT TITL FIOI

o<

o

| RrertaTdt g
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ST FEqAT Tt g1 9rhel. fohaT SATHT QTeselT T3Sl STHe 9T J%q IHaTaATd. AT Afa
Tohed AT FeaaT feameathgT =1, IaT. TOrae= ST FY0T, AT FIUATHTST T, TTETATel ST9T
T FATGLT ATRETST HSTE GHAT, Tael (T M7 T. AT [SHIUT T ITASH T8 I FTL=AT T8
HLTAT.

TR 90 9 qINAATE 0 : FATHRM () & A1 ; fagqe aren

s fare FYerey
) gRaAEY ) REsaee 3) FETEHAT I FIAT A0,

qIige

9) gerelt ?) wEad

e T AR
) Faom 2) = &féw wmw / e wdt 3) Bt e v) 9=

gTeH 3.
T
9) ueTsfiaT g AT

9) fREvaTET o qroft aTeT.

3) wersfi=T fRervar=ar geammeft |TeToTer 39 T ¥y e
T TGi AT AqT T=T AT ALAAT 1] HHITET 7R

& H=TET.
3) FTEUATHT AT 9T AT 4.

%) G AT ATATET qerei= qre ar] Feamew qHiaT

AT 3.1 T & AT

o147,

R) FEAET fae qTevr T g7 FIO

%) FLAAHT ek FT] HHIE g&T Tl I TATILH U JTd ArTeqT
STSTE AT,

R) FAATHET TEL AT HIT &8 U] TRISATS Tah IIq ATl
SATS[E AT,

3) ey FTEE FEdi=aT ST AT .

AT .

9) T =T g AR f&Far 9ret O qeref ae@mEy 9| auE

3

TET.
) FEEAATH ST THTUTTAT STed A1g¥ (A= AT87a ATHT FTes(T =4T.

forer et
9) e araarr gereft weft wereTedY T forsar.

) YT AT REvaTEa qroft T SThRdTa o J9T.
3) Tl TAY AT oM Feft Araard o |,
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%) FAATSAT UH-IIF AT f3aS qIg aTaar.
W) AT FIEST ATIw=aT Faeardie Bt fger anre avFwaq G st Ff-ameq F7ar Ia o
forFa.

STwATHT Aae
9) TR ZATIEAT &M ATl F faae qTeor arg. IaT. TerefT, J==m, 91 ATfor Fvad <.
R) TGS, Rl A,

AqUTH g AT g #7 ?

9) TerefY, T=AT ATETEAT GATLSAT ZIHRAT TIH ATT HIXET AWTAT. g FHTH qTea< FHLard.

R) ATHTAT HIATIEAT STHAT I AL ¢ 0 FLTT STTE STEal.
3) ATeAT AT A FEAY €T FATAT T AL AT,
) FEEAAI FTIATHT ATHSTAL TSITAT GTAAT FaT qTAT=AT JTe 4T Fhi=a SIrea et danrd.
TS FTTHH HESAAA T FHI ABTd 2ld. ATAST FLAATH 21 THAE UF IAeqAe ATSH
=T arsraara. a9 faae arer (| |féT) o wgurara.
w) feas UTeeaTHaY FLAATAT 9T ATATET AWM. GTE ATAVATETST R0 Fefi=m amae Fara.

<

TTATSHIS qUIT F qULTAG FIAT : A (F) e safaor

29 : ¢) A=y streevaT foeRer. ) faemrT Strevam forRT.

AUTET T
%) TF STeTSAT AIgRATH & saesdl 4,
) faemr= fAfae yehe stresear v snfer oai=h arfRdt airaT I,
3) Bor wefie / g5 St wefier gratesar aor.
%) fasmr gEta,
W) FATIHAT ATIL HLAT A0T, (TT9T)

EXEL I N
?) eI =t  ITATSIT AT ST a|ia,
R) & fasmrT awfa.

3) ATed e T TETder Fare=! HeT ASRE a9 .
) Ra=argar sy a|fe,
)
)
)

<

W) HIAT FTHLAT ST FEfer,

%) WITeSI daeT qITT FI0.

) AT THRETAT W a3 Aoy AT a@ v =T Sqaa AeHaTd FHo.

qIee
Q) WATHRST wBT / AgE R) e 3) wadrArar ' ¥) it

19
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Tqree
?) g fgaafm ) sggmer 3) et v) dade.

el :

9) TATHST HBET AR TTEA FSSTNIAT AR, HEAT T TSITHTE ST T 37AT.
) FSTAT SAT STt fasmr=am Femara=ar Argd @ ARrET SR S99 go T #7T.

) FOTT=AT ARET Teefi ESR=aT 93=a1 ST isdes argd =41.

) TeRT AT SR oy 3w wg=ar fRgi=ar gor #77.
)
)

fegt=ar guriaw g g Aefia fagm areT.
el T SIREY (AN 597 & SEeg<=aT AIgZaT & a94T.

) AT A= QT FIATAT [N =T el Fai=aT aTe? 5aT.
) TeE=ar gom FamT AR g 3% 79
) TEAT SITETIET g AT (&g TIeT.
) T e a7 T, 3T T

) T TATAT ATHTSAHRT AT AATAT SATEq (g T,

) TF Sreh [ESTNT=AT TEI=aT 9% AU ATl ATHT HIbsl =T,

w;xwwm%xﬂ;xwm

foreras T :
9) B wefie T qereft arawam=T=T FeAaT T,
R) fasmrd sefavarardy smaft Feft Feara T forFar.
3) TeeIRT=aT Y=t ATfedt =m.
%) T AEB F bl HfT FT FIATT o T,

AU g AT g T ?
9) AT, el IT=AT ASTE T SHSATT FHLITETST ISR araeard.
) faSmraT drEsl, fMaet fer dgMRaaaea aqadd. 89 @ AEHSaT SRR
Heam.
3) FEAATIROMI FTHTETST T AT, T Fase SRAaTSETet & sl araeard. ghET=a1

AT TXATSITAT T T fesIT aroeard.

[ESINECIE R ET S

Q) e B (dq@ A=) (Butt Hinge) : =<t
TE AT TS TRHHTE SISAedT ATl A=A
[ FHE TSAT q. AT EASEEET START Fa9Teme F

faorT: g99 FEEEST FAT SA1ar. 7 foemr=r 2y . T

T guo fAHY. =T sETOA U 2 :
' ! .”'»‘ 4
b l bt AT, AT AFE TS AT=AT P 3.3 %
- ;\: = TEET AT g1 AT ST gt s o gear wgurara.
= |[§ < 20
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R) S9wdt @q@ ST (Rising Butt Hinges) : & fSSmT Saeeft wgorst fa=t U ardast ax

SAAAT AT FUA AT FASREAT AR a2 B9 98 =, SEay sioweedr gaisa,
T FTETEAT a5 ITAT AST @ 213 74 FgUH IE IAAA VAT J1F ZIOATHIST &

IESINEUEIRESIEH

3) & S (T Hinge) : 21 & (T) s fasmrdT 2. am=ht
UF TS §9q@ (Butt Hinge) et v gEdr wEt
fasmra=y (Strap Hinge) s@a =T STANT steee
AT SIS ATIATa.

¥) gl fasmr (Strap Hinge) : @i faemrT =t Vv
FLATT. AT A T TIE A ST ATAT=AT ITAH Agd. g ATaT
ST O=aT T UTR e Aisrard.

4) uTide AW (Parliament Hinge) : a@<=aT aTSa
IILUMY 2ATS, FesT A=Al gf fasmeT areara. ar
fasme I AT 999 g aFda F ATHS qET
HTTHT=AT ZTAATA T FIOTATT THTL ASH gId ATel.

t) fUumr s (Piano Hinge) : #F At fo=rme=ar

ATHUTH AT ATILATT. FgUA AT (9T SR =gorara. gt o) o (o)
qEE, AT T ATSE q9d. BAT SUART AT Forer=ar e e e et

ASTTATST T HLard.

ARt 3.8 fAT=Y fosmrdy

TSRS qU q UL TEAT : AT (F) GTHIEHT S9iaor

29T : TATIEE a% ATHIST SHa0ITE [97h0r,
srafera wreaey

9) TATEEE TR HIATT FHTTOT

R) AFHTHRT AR ATAT HTI0.

3) FATIEAT ATIC FLAT AT (FTAFLAT, He 44)

%) TAgTIET e

W) T JIITT TS FTT.

21
Multi-skill Foundation Course (MSFC) Level 1




%) THiegenier ATl SATTOT T STHAT IO,

iR :

?) TEIE ) WOHTAH 3) ARLAF ) Hivgie
qrYe :

?) TR T R) AT 3) TR

AW : BT Fad, Hed U= / TTHIIHT Fet, grarel, sigy, TdT.
Fedt ;
¢

fEereaT ITITET e aT FIEa AT AT@v{l Fed =T,

)
) BTARLAAT=AT ATGTZATT TATIE FTYA =AT.
3) TS AT ATCRTHTATTATE AAATIHREL JTeqe il .
%) HeT GH=AT IgAT ATaY 3 O ¥ daT LuT AlEl.
W) T AT ST TATIIS AT FedY % @Tetl aTaT. STHTIET SATIIeT qed.
)
)
)
)

%) TATAGSSAT 89 ATSAT IS AT HIETLOrqor 3 HHT ST STedt ST ier AT SaT FHT ST,
©) TATAGE AT ALAT T GAATIRTAT TA=AT T JEATRTEY Hiogahiel ATaT.
¢) TATAIESAT UHT ATS[AT AHTIHT ThaT F AT a9 2.

Q) ¥ TIhRTY Q5@ HAHTI ! ATl lel cohdd f=reear.

¢ 0) FISTAT ST FHT, FAATIHEL a1 ool AT RATT AT ATHaT.
¢ %) I g9 fEHToft a5 Far.
9R) FTETIUr 3 AT ATHTIARTALNA TSI HIET =T

93) TATIIE=AT FHISET SEHAAT THT FHIE =AT.

9% TATIgS=AT AG! HEa< L&T AT,

[ IS
9) TATAGE FTAATET ATETAT 3 ST ST,
R) FAHTHHT A IAT Fhf=ra /st 54T.
3) AAHTIHRIEY Hed GA HILAAT T0T UHTaY U Iq igd, AT @ral il
%) HeX G THAT AFTATAT FTAT L,
) ETHTIHT TIEATAT AT AT LN a5 2T 54T,
)
)

<

o N [enN
%) hlegehld ATIATAT Jeb 7 FATAT] ldqe ol didedid daHTdenl [Hchdl.

) FAHTIHT EhadET GHHTTH F TATIGSHES gl TIhas! WU ATal, TTHT FTsSl =4T.

foreres it
%) TFAHETIHT T TArage AT AR =
) FEAHTIHT FAT Frewarar T forwar.
3) T mraTq afeaer st el el 9 TTEa.
) BTARLAA HTTHIH FH FHLATT o (27T,
W) BT ATTET SaA=aT S(TAT AAATTHT FHET AT Toel o T,

<
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%) AT TATAT ATIL FFA HAHTIRT THAAS TATIIE THATAT ATIA STIHT 2o F F9aar I o
El’l |-

AqUTH g AT g #7 2

9) SITET A ATHS FHS AT ATUESH TATIHE ATILATT. DI 9T g THTET U Hedhas
TATIEE AT HLATd. aremeoder & e, aE ¢ ¢ Y. woia= wmEege 9T Y=o arae
ST ATeTH TS EaT IS ST AT,

R) TefT BTIAT FNETEY W fed L3+ 9% 334 A aI Fard. AHS J [@aid T
AT T BId. FTal qo8 TAHTIHTUAST BIEHTIHT aTICATd. BIEHTIHT TAHTIRTIAT ST
FAT. faTT AT [T @a A EaT AHal.

3) ST G FTIHH FLOITETST & JT ATI2dTa.

%) BIATST TS1d TATEITEA I 6y, TgHe TTEE! e Ard TATGTI A aeacie ! STadrd.

) e FTEEITETST SEEAT START FIAT.

HATEHTHTT ATHSTET [IANT T9Te FIOATHIST €T FATd. L8T qATher Sl drasr
AT, LT GIE, 9Td, 99 T, & 9N ST9dTd.

TR Ui q TINAATE FIAT | FATCRIH () ATHSTH I8 TAT FL0ATH FAaw0r

TTATar : GATCHIH- [EahSavT T Hor
SECE

9) ATHSTH TS TATT FLOATH FAF

) HTEATHAT ATIL Foled TEAH SAVT TATE FL0l,

T Ter Freey
9) @THE FIAT Y. ) FATIET ATIL FIAT A0 3)
FATHS TLaT I, %) AT IIS0.
W) HTEHTE FIGT I, €) TT FTITT SISV FIAT IO, \9)
FY AAEY <) [UATAT ATIL FHIAT A07, (T, 0AT)

qIee
9) RSl weoAT <) OF@t AT 3) e wifeer ¥) =7
T

9) S wefim R) HAWT ANT=T  3) HWISUEl ¥) AT 4)
FTE0.

TAW : Faq, 91, qerefl, &=, IaEl, 3ia dle, &%
S5, |IH! A, qierer 4.

Tt :
) 9T ERTETST ARTOTA W%’iﬁa’gcq =T AT gdl'a:rr

Beveled halving joint STla-Tcﬁ 3.10
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R) ONTSITA FeodT T faeredT ATITd FHad = HTIH =47

3) AAY BT Il TSART TeH =4T.
%) el AT=AT Heo T[T Fraar=a1 ar==T (feft) swaoft .
FAT T AT TeTeft T FIT=4T Fad I+ Q=T ITer.

TYFHTH FLATAT LT TTEAIT SITEq ATaqA T =T,

)

) QT GISATAT T9H HBTHT HTEhIATd T HIT.

3) @ TTESATET Fbl [evTe ATal ATHT HTsit =T,

) GTAIEAT = /1S FTT. FI AR ST T80d F2T.
) ETHATAT T T SATTOr Qradt Tq TArraa=T ara 7.
€) wiforer IATAT gATAT HOF AT ATl ATAT FHlBS(T =T,

forer vt
9) AT ATI FArFaT (ITT. TerefT, 8T 3)  R) AT AThe wraoamy ferear,
3) TEHRTH FEATET LT FHT THSTAT, FET ATAATAT I T, ) G FTH F9raT.
W) FTE STEoATH forFar.

SUFATHT Aae
9) fPa=are T F#0.  R) Weather station TT3T ATReT Ut 4T Feor.
3) ATHST A, GAT G L. %) HEHTHRTITAT el TATE F0. Q) HIAL FHE qI1L FHI0T.
%) SATHST A= TATE FHIO,

AU § AT &g &7 2
%) HATCHRTHTT 2 Fe AT ATHST TSTHT Tt ATaedTd. =41 F1< =747 gravd. AT dF Tgeraor
e aTesTaT A
) THATHT BT ATLTT 0TS 52T ar9eara.
3) ATHRSTSAT AT=AT R8T FHITE LT ATCUATHTST @eTavit araedTa.
)
)

%) FATCHRTHTT TAETLTI TTEHTH FXOATEATST TeTefl T¢ @T=T ITevaEret J==T araedrd.

U ATHET FaT ATAT=AT GAATIHTO ST STEATT. ATHSTAT SHT 3T ATATAL ofThe HTEHA

o
SIEEASEISIGY ﬁ"hl"lﬂ AMHLdld.
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%) WTHRST TEQCH AT SAEvATETST FTAere digr fHaT e aa 30 AnTard. a9 A6 ST -
AT B9 aacredT FEAET S99 qie T Iq AqThe UHEL Uk 5 aqaoiedr qiegiar
GIIT= Fig FFUrArd. i qeqs ATHRST g S0 gid. ATHS ATHe aTHHd
foma 7 gentea fTea.

©) THH ATHST ST ITITH THTT GTAATHTOT AT
?) T A2 3) T AL 3) H AT A AL %) FAT AEZ W) FE AEZ <) FA AT

SIET

Tafda v s

AT Bl AARS Tl g T TATEl HIBTAHA &l ST HIHTAT ITASH 21T g, ATSTATHA

AT % FFe ed.  AT=ATIEA
e fSaATaeT® aEq ITH grard. ATIht
AHAE  aodTd A0 %S §
AR @IE . ATE o TedMaT i
2. ATSTAT ATE STATETAT 21,
AT AR IIERT e
qHd. @IT Hogq  woaEr e
Jegarsr= aq forfie a1 gesm Sreerer
AHATd. AT THAAHAT HIAATH  ATIAT
clI“I(IHIéﬁl hodehdd SHYNT hed HAddl

A, ATST=AT ATE=AT Teadaed AT

T & THT 3.
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?)
?)

T AT AT © T, ANEM, TaaTY, AT, ==, aT9e TATET. AR JT ATS =40
ATFESTAT START FAT STl

ATHSHTHTT ATHE AT IS

ATEE orq FohaT T=q ATal,

FSTHAT=AT AIAT AThe HSGd T T8 .

AT SETATATEH ATel. ATHS T HIX IO {347 o€ g ATl
ATHSTATE ATHUF T TAAAT AATT TEHF ATHSTAL HIT FHTH LT FLaT Id.

ATHSTITA TESTI0T Z4T AT AT aaaar ddl.
FATH ARTAE F&eT ATHS g AT THTITT {Hepaar A

ATHST=AT ATHLHATATTE TS ST AT AR,
AR ATedr aoft fFads! TeaHTs aTed.
ATEHE U oS .
ATHSTAT AT AT e AR

FE T e Afaedr e,

FATEHMTT STIRMT AR Ay s are

ATHESTAT ST F [OTEH AT ATHETS I THT e

2)

* 93 A%< (Soft Wood) * FIIT A% (Hard Wood)

9T :

TUTEH — T, 93 9 a7 qoid, (Oaed? il s{e auinit [ 93q FHE 09 7 T,
STANT — ITH THH BiAa<, THRT SIIRH , ARETSH S, ST, Fed T HLOATHTST.
e

TUTERT — M€ FHIA, T, [EFHTS T ISR, STTHSE TUIRLT T,

SUIRT — YT @lE, gA=aT 3t F T(e, HFdl wHEaT, gredi= e TRl adw
FIOATHTA,

A :

TUTER — M€ T, TIH 99T [T, AT TS, F30T, 200 F e,

START — AT AT, FATAT HET, TTHAT, TLAT G&IT TATRT AL FLITEATS.

e :

OTEH — FSI0T Fepi, FOTe [T, Feaw Ao,

ITANT — TIET 9, BT @I, FBUT TATT TITT FLUATATST.

IKEE

TUGH — T F AT Tt F=ae, TgE [, 37 arEm.
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o o o
STINT — EFET ®AAL T FHTLAT ShTHTT STAMIT.

O ATRSEEY ==, 9, [y, 2o, 397, 19, a7, B TATEl AThSHeaT JarehTaTd
ITTWIT AT,

FEH ATEHE : ool AW THH AT ATHSTAT TIT FGUA FOAH ATHSTAT ATIL FIE HISAT THIOTT

FAT SATAT. T ATHSTHT THTLI AT ATLFHTATT T FIF=L FTATT STTEATT TS ATIL HeAT STl
FEH ATHSH AT

2
R
2

<

b\

)
)
)
)
)
%)

AT ATHSTT AT F ATHRSTAT Q1T ATEBT ATl

BT ATHS JISAT AHRTHT ITASH STEATA.

&1 ATHS A9 o AHYSH THAT.

B ATHS ATALTF AIATT o Fodah AT FH1IAT AT,
FE] TAT FLATAT J5= T F TATHT T gl

7 ATHRSTd o e e Steet THaT 99T 9S4 ARl

FEAT ATHSTH @TATT THIL e -

2)

?)

2)

%)

TATIGE : T FRUS 9% Z. ATl SASHATIGA qTq FeodT AT Fad AT IH T A a2

THHHAT A TATIGE TAT FLATA. T ITAD Fod ™ b THHEFAT HIEhATT Sa7 G Fohar
T ATTEA ST AT I 2% THHHAT STSATd q TAT d<h T AR FIYA ATIGE T
B, TEEE T FIAET a6 FeodT s §83d (S99 3,4,9,%) THHHET Seard. § 2 d

¢ Tt we RAfay e 5@ (3 Y, < fet, o Ty, o et v faefY) Suersy
AT,

qiieshel IS ; ATHSTH JTIF FI7 TATE F&T o AT IO AT aThd (ATadTd F AT AT

FLATT. AT AMATT T Fhar YEMaEr e &1 a9 FTard. a7 doRg =T g9 O AR
fEeaT=ae o AT@adrd. a7 TEATHT TSl T SFET TELTHT [Afae T [#eg T,

S IS : FRH ATHS! TeedT UHHHAT FEF ATAT JIFNTEY alegl aToAT q1dq% FodT
ferheadTd 9 Al a8 qaTe HLATd.

dAffmeT A : § FOW AT AT TI FIATT. H<h I ATTL0ATT JUTAT ATHRST TEedT

T ATTATHAT AT,

ATHSTH XA ; FLEAT FZUST LA FLOl, ATHSTH GIOTTAT ATHSTH LAV IO FOTSl ATHSTH HLEA

2. AThe FHT=AT TGS G g1 74, ATHT ToTvaT a9 sgTaT ATRST AT FATEd A
T HLEAF TTATAT TS AT ATAT ARTAT (FISATITF ST FATLO ). IT TRTATAT HLeAh 3TH Frard.

ATHSTHAT TEA HIeHITEd T ATATAONAA g q a=aY gIAT@ul FHIAqTET gIom=1

TRUTTHTITEA S979 Sg1aT FgUA @1 (e TeIA I S0 Faard.

?)

giferer w0 (Polishing) : ATHST=AT F&IAT 9MTAT ATEEUATATST THH FLLATHTST TiTerer=T
SUTRT FXATT. O Fd A fowd Wed. Sa7 AmweT Iemay aifeer #a+ o O d1%e

TR HTEFEEE (Sand Paper) STEA ISHRT AT ARISATE H5d SATAT ANGL. ATHAL SAT
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[T I FT F8A T 8 TNAT TEANTEL ATAT. T (AT [T AT e
AET BT fG8d. g7 W1 QU9 JTSeATHaed Tieel HTH Fd. ATRAT Ty FOs 14T qIao]
TS TN TEANITE ATATS. TEFTTELNA Hep AT q¥ JSqFd TIerer e, Faq< aiferer o
TG AT, ATBAATHAL FTHHEE JIART AT HTETET, TOAWTEN FTHHTHTAT ET T
TTRTAT SATTOT TATSTHTON FTISTAT ATBT e THTLHT THTT SIA ATATAT F Tiferer o7 a1 2.
AL T THTOE Tiferer=T 8T gTa Ararar. aiferer Feaehid 9 a7 [Qo.

3) & (Painting) : o< fafsra ST Zasfia Oil paint & FEOMATd. B R ZI9 THTLAT FLdT
T, T AT T, AT YT aEqAT b T Jgadl F aeqd YAl W 9T ral. =i
FLaTSl T Tasa T AT 9T Fard. AT aTarasoTdie ad=T ATaY TOTH 2 9Tl o
AT ATSAT AT I ARTVATITA T4 2ral.

3) sgfHfRT (Varnishing) : s2fRToRT Feame @TeeT aeq@y ga=T TROMH g ATel. I s
FIST I Hod, ATHE ATHHNEE ATEATHaY FU=AT AIERAT arHerdr aigar gra
HBTHATT ITET 9 07 aTg AT, THT a1d qoreft A<ar ATar. AEaeds F89a a2 fqaeT ara
AT,

FTBE T HLE : ATHS AT =T ST (AT THE ZATHTATHES STedTH HIad Hiea, e arge
GTATT. 3 ek ATHSTaLdT ATAT AT AT =T FTERATT dRTITHET AT FIAT. ATHS AT ATHS AT
ATHAT ARTAT T FZUATA. ATBATHS ATHSTAT ATl FHHT BId. ATALNA IUTT GTA [ATHTIN —

?) StE¥ A

R) TTET + kel AT

3) TTET + FHAT AT

%) T A0 — [ AIioaee, Fied 5.

fmfar (Tam) : =T deETET AT ATERSTHE T S ST SAEdal. AT ATHT At AT
qHd T ATET LT JTATHT T FHA. AT ATHRS ATHaTd AN, T Flgl JbT o TRl dT
AHAT qEeAT AThd 9 (65T S0, AT o TBa} AT@dU AEeds AEd. Arauar=ar a1 Ehaer
o=t oA, FaAET FTaEr aredt Far greft 9 99 RWUE AE] TEEHEE ST aiEe
ATBATATIAT FLTET AR
YOI § AT &g &7 ?
9) ST & ATHE MA@ AFedT ATUFST I e araedrd. e s UHaY U fHewdd
TATIEE AT HLATd. aremreodr § e, a9 ¢ ey, o= wqmEee Jrsar THona ara<e
ST ATeTh TS EaT IS0 ST AT,
R) TefT BTIAT FNETEAY T fedh LA 9% I3d AR aI FArd. AHS d [@Iaid T
T AT B, Tl dob8 ATHTIHTUAST BILHTIHT ATILATT. HIATIRT GTHEIRIEAT ST
AT, TUaTT AT [T @XaIaeeaT Seal.

3) ST G FHTIHH FLOITETST 6 J1 ATI2dTa.

%) BTATST TEd TIATRTITEA I 6, TgE TTATE! e Aria TATaTI A aaaeel STEdard.

28
Multi-skill Foundation Course (MSFC) Level 1



W) e FTEUITETIT ST START FIAT.

%) ATLHRTHTG ATHSTET [ENNT T8 FLOATATST Y47 ATLATT. Y47 ATHRST ThaT ArEST STy,
TEATS @I, 9Td, 9T 3. eI AT SHaTd.
ATCHTATT ATILHAT ST F AT
9) TrATEr AISagl (Steel Rule) : F&T= A&, F&T FIs(0AT4T30
TIATET HISTIE =T STANT ZIAT. AT HIATIE [hdT Tederd
TETIEA 4, 30 M o &H.HY. SATH=aT aeaara. 1<
.. 7 ST o faweR TS ITEaeredT SHard.

) 9T (Try Square) : FTH FIEATAT TEAL FIEhHHATT L0T
AGUATHTST, TEARITHT ITAST T FTIESH AT AHAT TIFTT

TITHIITETST [UATAT STANT FIATd. 0T @IS T I 3TH
T AT A @i FETEA F 97 TATR A aqadrd.
3) fawrsr (Divider) : &TI=aT ISWRITEY FaT (arc) f&FaT
e (Circle) Tad FIUIETS!, a1 fagier daT Trarar
HISTIE=AT AT AISTUATHTST S ATSTahT=T ST FedTd. ﬁ;"

ECISERECICIC R NI IR AT R EaEe |

FHATT. TATHAT Zleh FUFATEIL AT ATl
FHATA.

%) st (Scriber) : &TI=AT TERITAY TGO

FLOATHTST ATGUAT STANT FHATT. ATFT T
TIATETITEA SHaTAT A ATHT AT 24 T 2o HHT, T F gILHR Q0° T ¢U° TAHT
.

) ST (Punch) : gTI=AT TEHNITER Fhorell Ar@vit (Marking) 7€ fRETeT T ATaY sl

(Punch) Z&T¥ GUIT FXATA. 3FAT 3g HATIh TATITITHA IqadTd. graral Tae =g a91a]

o Ul HSHNTAY TORT shetel 3T,

%) Tt (Chisel) : &g vl == 919 Fam.

©) BTAIST (Hammer) : FTF T35 HT0T FhaT aThaol ATHTST grare =T

AT FIATA.
¢) 4Tg Faq (Hack Saw) : &Tq FTIUATHTST &g

FLAAAT STTIT FLaTd.

R)  FMY — FATALNA AATAIAT LT HATHRH Fooeel

FIEUATHATST AT ITTRT FLAT.
THIL — ¢) FIET FET 2) A FIEE 3) TA FIH, ¥) AT FHT 4) ATH FAA.
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(FTAE STHAT TS %. 2 HeEfiA TRTAT)

¢ o) AT QT=T (Bench Vice) : SNTSITAT Siaa? HTHHH FIATT,
FraarT, = Tewn FeamT, St 98 TR ST
FLATT. ATHE T TS T, T 9% TIST F TAT

AT TIST. I TFSATAA (Jaw) TT Z=aT AIEATT

FHISITET HTAT Ad. BT SNTST fASTITga 37 FedT JEar. r=w
HATRTT TZUTST AT T (Jaw) SITET 1.

9.9) Tt FATT ; ATAT AHRTT TS HI FALTTATY AT, Fwrarae Afay

ToreToa: ORTeITd FT TehgA RAT FXOT SR ST ATl 9T AT
HT FAFTHT ATIL AT ST, H FAFTIT ATIHD GTAT BF< A,

9) sre=vii=ar RToft Tgstaa FT TeHed FTH Fel AT THd.
R) fafaer s w19 weear A9,

3) FESIdA I 9T 95 THeH SadT Iqrd.

LT @K (Planning Tools)
?) WTHST AT (Plane) : ATHST 6T FZUTST ATHSTIAT qATE
FAAT LT . FT 14T a0, &=, arge har foms ar
TRT=AT STH A I ATHSTIEA a1 Fee

Far

R) ST T (Iron Plane) : AT 8T ¥ AT@STITEA Td1T
FAAT TET. FATLHH FAATST dgd® AT THIT=AT L&qT=T

ATIY FIATA. IT L9 @I A1=T (Cast Iron) ITHA T FHelel
A, ATHRST LLATALAT ATEET LT FTIL0 R AT, FIL A 3.27 TS L

9) ATT TEATH ITd ATAVATH T FIEVATH HTH AGHL HAT Id. ) TEATAT TISTGA ATHSTA

AT @ AT AT, 3) IT TLATHT HISUIT ATHL FLAT Ad ATHS dbd1 a9d 2ld.

e g (Pairing Tools) :
9) ax wersft (Firmer Chisel) : eTamaTIEAT
ATFSTAT ST&T AT JTHIATEEST 9 ATHRSTEL

AT T FLOATATST AT TeTef=T ITTRT grar. ZTAT ST FEUST ITeATHT w4l 21, g TeTefT 3
o, T 3w Y. emeerHed Suetey srEaTa.

3) #iféw = (Mortise Chisel) : 3T Tetsfi= o1 2%
THRTETTAT AT A SIS FA. AT Feref=r SuInr | <=
Arhsa GHdt oS Sadr =g e

FATa. A g1 et e gear wgurar.
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3) qm gersdt (Paring Chisel) - a1 wersfi= ara T

TS 994 A A9d. =T TR T, 9= T
T A=A FIOATHT THTS FLOATHTST FLAT.

7T Terefi= T AT 316 A&+ FHard. AT
(Mallet) TI¥ Fd ATEL.

%) aoger qereft (Bevel Chisel) — 21 Teteft amer werefamdi= i SrearaT STTRT 9vErs e,
<k Tod OTd STTed SIS I+ STEA FHT A9 36, [Z= FTH FE&T ZTATT ST A& HLaTd.

%) TS AT (Gouge) — AT TeTef=T SUTRT Aa<as®
F digaw AWM qTEHd  HCOATETst Fard. AT
TS ITT AFHTRTE FZUST TR 1=AT SATRTITH ST

s a7 (8= 8«) (Hand Drill) : &% St 79 qrevamE T 3t g2 e 7efi==r ST #2arq. g 37
g fheaara. s fAferer s arevamsiar Aty samar=t B arawara.

%) g R adiw
ATFSTAL TS A (g vt a1 wefie=m

STANT grar. 7= =, O ae, % 7 92 o9 9
e, aRued 3o Teeq g aeda. & T 9%
et v m a1 9fiMgr ur=dr I, ®E
TEUATAT IR J9H G99 GOl F0al. qod SqT
ARSI % TETadT™ g AT=AT GTeAl GAIT Ueh AThES ]
qHET SAATH TToAT TIT 1 ATal.

) R
ffie 3 Tremammee aqface Jga A= START Aweray

T T =@ =y et fedfie=ar Trerer woer fe

qTEAT TEAT T GTATAT ZHTAT G ATAAAT ST, § FTATT (higd aTa<arad.

3) Sfuee

g AN ATEAl aThel g5 T IraTal aier
T FTAT. TTATET ITS [=AT UeRT SIRTAT T
qA@T THET T5e AEal F AT Tl
ATHST IS TAAAAT TEA. ITAT ITAM

IR I G O ) b
TETHTST FATA.

¥) SIHIT

FEAT=AT SN [BE dREAT AEeAT
ATAT ST BIAT. THFALT g o T T
SIFITEY 19 334 45 et f, fBw ag
TR T F TS RO fhaar 9. € T ¢

et 3.34 SHwAE
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et = e amaear Iq.
AT 7 Freeh

31) g qTeTaET g FEATET fREATd g3 AT SRS TS WAl FE SATET.

am) fea@T T 9T =g F 9=

) fx uTeamT A=At R ATeTaET=AT guEne g 39, SrerHie Y FeaETT g,
?) B ITeTadT=AT SN TAY 4Tq FTHTSAT A€ AV ATl AT @] FIT4T.

3) fEm I e e ard g sard.
FTIUTT TATK (Sawing Tools) :

FEd  (Saw) : ATHS FTIVIATHIAT ATILVATT JUMTY AT FgUTS F3ad gid. a1 STIRT Famame
ATHE ITH FIOATITEA AT T TR F0ATHT et BT Fxoamada weara. BT emy s qear

BUETd. B9 970 S99 TERSAT TR 6 d. A
GTATA THRTHAT FLAAT ATILAT.

?) g@ F@d  (Hand Saw) : A1 FLadr=m IR | gl

N

AT FTTHRHETST HeAT STl B 99 RThe -wms.% Td HTad

(Top) 3T%2 & 9Tl (Heel) FT & 3TEd. IT ITAT=AT HD AT Fea< st (V) AHREH T

FTIA AT T STATHAT THRTLTET AT FLAA T &I THTT Sllgd.

F) 7 &@f (Rip Saw) : 29T STINT oTFE A@=aT T FIATATEST TGOS ATHS SH

FTTUATEATST FLATd.

) ®E e At (Cross Cut Saw) : &1 ITIART A%
HB=AT ATSAT FTUATHIST FIATT.

3) gl #Xaq (Tenon Saw) : T FLAIH qTde TTd .

T &l THEHT TEd. T I q1S5 TZVATHTST T

IISE ATEST Tgl FEiaAdl TEd. IT TeHS T AThd

.

| =TT

FATAT LT T ATIATT ?

AT AT HIfT grara ?

o [UTh U T atqliidl GTL AT Erf?iqs qredra ?
TeTef=T FevaT=aT Te ARt Aremeeraor et sterm=T FIF FEard ?

)
)
)
)
) feEe ITETEITETET RO TYHTAT ATIY FEATT ?
)
)
)
)

T, AT AT foid AT ATSTH [OTeH o START forg.
ATHSTH HIS T qle oTal.

FOAW ATHSTH FTAS T

TR F AHAce A faudT ATl foraT.

Multi-skill Foundation Course (MSFC) Level 1

32



9 o) TTETF TEUNS T ? THH ATHSTH HLLTIT 0T TLIA T FedTd ?

?.%) ZEATANT TSt #77 ?
2 R) ARSI ATGATTTET FLEAT g T FTF FIATT 2

ST FHEATAT shel AT FA AT FAATE TATE HLT ?
ATHSTH HLEATT FHIATATST FLATT 2

3 ¢) FITRTITAT FATIAET LT ATAATT 9 faaS qrEard ?

%) Feref=T MeavaT=a1 TEARefT areamoraor et sterm=m F19 Feard ?

30) fRaT TTRUATHTS AT HTYATAT AL FLATT ?
3 9) STE TITT FXATAT HAAT FATHT TATE SATHAT FIET.

3) FTH FLATT ATAAT ASHAUT F ATAL el AT STTAFTSAT [oTgl.

33) TEAT-SAU HTST ARTUT=AT FgdT HTATAT ATSITCAT TTET.

3%) ATILAAT FZAT ATATHT AT, TSR, AT @9 3. AT AL [Fdah- Sau=r ugor fFaq

hTel.
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¥. TS a6 Tq90

F1 frwrer ?

o Gl ofie 7 TeeREr 9ga amaed us "w=er w9 e Gl ofie ate (e Frordigr wwe=t e

IET. TELTD, ToATaesh HeT T, TTSHH TST) TATT FHLAT T

| srirfer ey

AT ITSTA Thel WTA I hisredr (e srafera s,

EEIEEECUEE K R) FTHTHT TATE FelT FIEU. 3) FTSATEHAT ATIT FII
%) TAT AT FTGATT HIAT 4) TITAT AT AR T (e a3 a6 TIT H0I,
%) TSR JATE T F ATICOL. 9) TSI AT AT, 8) FeAeAT FHTHTH FHITIT FHTEUI.

| e AR 3T / ST :

IUFATHT [Rae

\fﬁmﬁw

ST FEGHT Taht BT orehet. TohaT SAT=T TesdlT ST ST&el YT+ a€q aqaTaATd. ATATST e Jahed

fefaT e fa=metag =

¢) feEarf=aT= SheddT g 9.
) TEATAY ArEuft Fwefy FEET F aTEa.
3) U AT aTRaTaT o forar.
)
)

AT A ¥ FH T YedTar o foraT.
W) FTH IO ATATAT SATE g3 — THA FT SATaT o FIT.

<

| STt avia 7 quefeET AR

Q) HIEETRAT o

329 © Tlee =47 AIZTATH AT TATE HLUATH foreor,
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AT

g) FEdfe ) SHATTAT 3) TASHANE FA %) TEAT Hhe

L’\)ﬁ%— ) FTeUC] \9) qles? wie.

qrye

9) WISTIE R) ST 2) SATAT  ¥) TWEHEAT 4) BFH <) FAFEH AT

TAR

9) Yauft 3) Raw 3) ¥Ae ¥) FEE 4) THS <) O

el :

9) JTCATSIHRTETST ANTUT=AT AT F FATLHT AT Feel =T,

R) TN AFAT @ AATIHATN FTeefie FiT Foef
ST =TT

3) AW AT IE@TAATIHTIN T AT
FEA ATGINSTHTON T T FTLA =T,

%) SFATT STEAATIATO TAT=AT ST =TT

W) STIETHT ST FTef e =g Arfor Aq<
ETASTFAN SATFATT =g, Tl

%) SIST=AT SIHEY el ATaT.

N o
\9) ST 5T AFT=AT SATH I FeT 9% G

AT e I FT.

<) TIH AT (3F FARIe ST g 4.

R) FAT GEAT HIeSTAT ATAT FgUIS FeATAT ATe
qree? e

g 0) AT AT AATHIT FARTSSHES AT T2

e o e 4 e e

GSITAT frehaeiol TesT GSIT=4T SrH1a< TH.

9.9) SIS THIIT AFTRAT &E TISTAT TRT fSHRTo{T Tt 2.

¢R) SIE A ATATAT GeAT SITST=AT s (heal.
93) SIE 4T IS AT, Ta AT 4F Ta=g FT T FILST Fl.

AT :

¢) TEATAT FEAT HTATAT TAT ATHFATH Hefed SThd d3eb Hill.

) SET=AT SN a5, JTAFSAUT T IS TGV ATEr ATAT FTbil

=T

3) TESIFANNE AT ATEAMET SREY fHaT Fosma T2 qrar

AT FTHSIT =T,

%) GET A FIOATIAT FwIaeie =g =T
W) AT AT JeqaTET AT aie fHdrwe FT.
%) AT THTUTTEAT SITEq qT9e .
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) T GAT AT TLH STAT AT T ATl F TET.

¢) e RAT FEATAT ST A= ST TR 213 75 T AT SAHEE Aol FIS ST,
?) TEH T a9, d9aY fhaT GTAT 59 7.

90) Y A SIS IET HIee T AT 38 AT T .

AT g ATl g &7 ?
9) TAT FOATEET FET (TFT) FTaeard. FEl SEEarT #e, IHegad Sfor qrsq o1
AT THRTT TSI,

AT ATHATATATST T ATILATT. ATHATATSAT T Tk dTaR T T TR TEdTd.

)

) HelE H 9T, BIIEY (ohal AT TITEH JAT FHATd. HIHTTET HeledT AR STaiTaT STEdl.,

%) e AT TS 4T 29 e ATTT FHT FAeafag oo Mg arae S

) 1@ T STETETST, PRaaray S amEmt, Todl gis 94 FUA diee =T STANT FHIATd.

) TF HIER Hiee it e afor f0F ai=r oo fFaT Soi¥o wHINA e g

e ATIATd.

©) TTERIETHIT SO AT SIS 0T 813, 99 T SATSTa¥ FAaH ATaard. FAaaqs qIest
A [Aded T8 TaTel a9,

<) AT FTHTHIST Tl F2UA {3 FARSE, AHMHIH FARSS (a1 L2 araeard.

2) SIE Holgd SIVATHTST STSTHT TEATT AT HHgEeIT FEaT T8, 1ol ATF9TH .

¢ o) HieeT [T Tl ATCHT @ ATIXATd. (ATET TeAT o Tl HIeS W)

9 9) ATLT TSAT sAT ATAL TH FLATT AL T, AIES QA Teora T HLATd.

93) BB Ferie - i (ST e graS T ARewey v o)

BT :

9) FHT TATET=AT FTTAT HIeS T FAT Id.

) FHY IS FLAT A
3) ATLAT FIE(L FE THAL.

| gt R ST

AT AT ATHATT ITAT hefed [ 3ATg. TATATT q& (FHIT HedT, T, Al T TAFEIT a0
AT ATIL AT, ATATHATI [AERIA A H T AT 3T SHATAY ATAVTT T2eg &l araeard. § weleg

FTel EaET=aY o[ ATgEed 2IATd. TEed FLUATHIST HIeS T FL0 &L O, A0 HIeSLT g

TN ATCHEATT el T ATTATAT FHT AT T2reg AT Tav aTq=aT a&q ged HLAl IdTd. ATETI

TSI FXO AT YTATRET ATTH Fi%, I UhTd T TRt FOaare S@d, degl qree< i
FLATT. dleex T FAer afor foF Fi=m Hgrg e, diesided $0% FAa a¥ ¥o% e 3.
ST gt ATCIRAT SISO T8, ATATHTI SISl ST Tl SAFATH IS 9 FHLdT AAqTd. HIoet
FHT ISUAMHMETEL [ATHmd. Heeii gl 9Tde T>91a¥ HLdrd.
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TTTEA AAT@AT Aer=aT S a&q aqtadl Iqrd. AT aTerTadT arqe T
SRS AT, AT TATAT fTed 318 Tgorard. g ofed (T3) 30,3¢,3%,2%,33,30,9¢,9%, 2% IS &=
feara.

Stt.am.sfieq : esgATEsg(G), srae (1) ofied &1 q@aT M.S. (ATEes Fie) oSl FlaT T3 93q &l
TSATH ISTUATITEA HEEATT % ATHT STITHAT ATEHUITHTST ATAT STEATAT HATHT faere T e,

GHRIEE ; TTaY ThT FEUATHT3T, 9 LT HLOITETST ST gral,

Hele AT ; TATHH FIATT The0TT AT GHT a0@ed ATHs! (hal tATiees® 3R Tail ga START
IqT ATHS TATaY g T=d AT id ATAT Hefe FgordTd.

o WF ; TATHH HLATHT TATATAT T ST A6 Heled AT GALA SThdTd. HIHTTHTL SATH T
Jaeee Hodra. (2% g ofiefed FTHTHET ST AR SaTHT ST SUATH JT8H 3. T gTed Hed

HE oA ATAL ST 597 Hole AT AL 3% AHIT IqTd.)

Raer ; 20 I, 22 AT THTEEAT ITde TATAT FIIUATETST ITTNT 6. 24 F 30 HHT oid ITATSS
ey fHeara.

fRrRTE ¢ 3 o HET TEAT AT FTHA AT FATH FEorara.

TATRH (Sfiehes a%) FATHT T28q
9) Taea &9 ; FOTdTEl ST aEEdET ar S QO SASAT TEaT ATIUTET ST, 3T AR
AT FoEqTe o8 Fgurara. Sa=T foedme SIea et ard qi Sia aqraar ad ATel.
) T AT STIEee 1 ) Hehiohet Wigve 2) s TiEe
A) AehfAwA ST @ A1 THoa fesar e e Jeadi= qofaara & @ AT ags

THHHIT ASHA TAATA AT THREHAT STsedTST JATEq TAT BATAT ARTAT ATAT FTATHH
TZUTATT. AT STSTATST Areg =T T 7.

) WeEferd Sere @ AT THd FFART A0 T FATT ATLIHT=AT AT SAisve FHedrd.
HICELT, AT, 9 N1 =47 A1g2AT S aqTd.
3) EWeefar : 9 AT a9 9T Ffds o TS SeSUvATETST HioeT G Ao=T aTaT Fed g

3T ST, TsaT=aT fAeanEg et R e & S| arge Sievm=T AT qeed |

BRAIZED PorNT BRAIZING
= S f =

BUTT JOINT P LOCKING JOINT

2R c s iz

LAPJOINT I i

i3

TR

SUNK JOINT CRAME JOINT RIVETED JOINT

SINGLE HEMEDGE DOUBLE HEM EDGE
4
l’/ wraz EDGE
:—j- CAFP-STRIP PITT’s BURGH
4 SEAM SEAM LOC K

GROOVED SEAM '
STANDING SINGLE BOT’YW

SEAM SEAM DOUVBLE Borrafw
SEAM

) CORNER ELBOW SEAMm
CROOVED SEAM KNOCREDUP SEAM PANE-DOWN SEAM DOUBLE SEAM

AT IS MFAT 3.40
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I FZUTATA.
%) HIeeX HEQHA : g HeLrae 9 (1) 7 Ffder (foeT) == freronqe qome groam=ar rramae
HIeET AL Fgurard.

TATg SATHAT HIEU
TS TS T ?

TS FZOTS] FTUAT AT F( 1= TATE SAFAT=AT AT @A, TS AR oA
ATFRAT J07. & Tead FHSIvATT |I4T 3y, Afa qrigdt Jesra a1 Iq a drigdt =Eey qoeame
T THSI.

IaT. LT TITT FIT (4, ATHTETST T o THSAT ATTHTr 300 FAT)

ERRIESERERE ]

qroft R4 o fH=T.
— 5| %reg, TaA o ofHET
IS AT (ITITAT) > qTTET AT
=T T+ RS0 AT
TMresutt, et
BT > AT 30U
TTSAAT =TT 3T = 30 fHetr

o Yo fHeT 7 Jm@EY R0 AT
R 1 el #, asft

s

\ 4

AT =2 30 ofHefy

T FgT TTASTATEA TATT AGTIAT FTT THAT HedT g FHH: FT07 I@IH qiHTdel g,
TFATATE FIEUATHT TETT

9) gteRa=ar qETET 7T arorr=AT qrenedt iR, ahage T SAeedT aEge (TR AT
Frorr=aT qe=at 2rreft ferfgara.
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R) STOT=AT TAHT ATSAT ATILA AL (AR aTd a gEAT FTS[AT hede [ 5hdT Tt aTd.

3) Ao WIATAT TGHAT Ul 93 Aeid forfgard. @ arae«r 91e siear a7 /g S
FLATT. ATEY HIEAAT HIA AT ITFTAATT. T AT 1 AT g A Ir@iadrd. ATd 3a
AR TSIATE JTAdT Id. 3&T. ATATS a9 / ATRTHAT, 9, JIIHIT T, 3T9qT F907 Fter

AT B TEIA THT —

%) FATH FHATE AU TTSHFITT <aT .

3) weaasiiT A Frfgeare Fret AT fo|war Sra qrar.

3) UHET ATAAT ATATH TSI ool HIA AT ST ATl ATHT GTAT FLaT Ad.

%) AT AT et a@ arTar A= HErS Hedl. ATEr 9o [Rase war ad.
w) fma wreamT fhdt @= FaTas ATAT g FedhT qHed.

<) TRAT / FUTH AT SO AT ST,

) FrfEerett arfdt wfem a7 =12 .

LRI
ST TTATETRTd ST HIATHT TRAT FEd ATgl. T ATEATET ITANT e HISHTIT / Tl FHearl. IaT.

T Ia Hog, THYTAegd Hog, Tollded Hiohe, L. T FATATE HL0 FSI0T O o ATAT ITANT Bt FHT

AT, T ek el HAATL Terfgdr Iard.

T A T

Hele LES i LT
a7, 2 sfeef A (i) R

T T AT

T ——————» =g 00

\ 4
T G

qresy  ———> Gree AT FTor

AT T @=IT 39
Multi-skill Foundation Coursgr(MSFC) Level 1

o< FheldT ST



HIET (costing)

AT TAAAAT FAEAT AAAT HAAT ITATEA T FIEU AFLTH FHA. ATHS ATTATAT HIATHT AT =T
e s%aar 7.

ITATET GAT o I AT AT,

9) TAH @A - FHGl HIA, A1 A1 , ORI, TH(oWT @, TETAF T 3. TeAeT ICATGATETST A0TT
EE]

) AT G@H — HIATHAT THL, AEATTHRT @ |, TEA 972, Sforhie fier, arndin &= 2. gr &=
TETET SF 9% SThal I Tl af S0 &l a3 ¥R Er Sl g7 @9 Tod® S| ar
ANTAAT A5=qT TEHH THATTZAT THIOTT BT @H (S 9RTAT STl

AT BT RI-ZEFET FEATH S THF FRAET [@IATEGET AN do69 T
HeXaTer= SaTST oA hHa STardl AN, ST FELTsd R FHLAT AT qur Hefesre
GATSAT SHATNT AR, THRT T A ATIL THTATA. IaT. d08 N1 FTATHTST AT AT 0
% FHTIT, 0% AT T a 4% HSLT ATaeAt ST,

ST @9 = HEHAT @H + 0% THIRT + 0% AIor @ + 4% T

IaT. THT AT 13T 7. 0 0 0 F HERHA ARTA. T AT TEHUT IATEH @A =

ﬁ)q%&?ﬂ?'f@'%f=‘6.gooo
T) AT = 000 * 0.9 =%. %00

Eﬁ)EﬁTﬂ': 2000 * 0.9 =%.900
T) WAL = gooo ¥ 0. 9Y =% Yo

WW'@%=ST+E|’+EF+€= Qo000 + Qoo+ Qo0+ 4o =% {3%o /-

| =TT

9) HreeRaT wgorsy #1772
) oS Ied .
3) FAFEHD FE 2 ?
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[ e et

1 st T — aEh fF W #1eor (Costing)

ATIFTEERT, STt TATEwo, [ ARET T 9t 9T AT Al [AqnrHed STeafersmEmet ugor et

AT AT ATIRAT ? ATSeAT @ R T AT ? araeeredT Fefiaa= =fier et 2 wer frdt 2 a7
et e 2 7 31 "rat=r uEstd BEr F5T T et avg / Ot 9T / rEdErs 94T arse
Tt o\ (Costing) FTEUMT ATEIA.

3T, 1) G A e Fraiaaedr faeh=ar Ma=r FHa Fer. AP AasThmad A T @rd
AR =T STANT F.

) TH.UH. I’ 2 x 24 x 3 A
) TH.UY. T 9T ¢ 0.

T) Afee A ¢ A9

%) TH.UH. AT T

3J) TH.UH. T3 a1 T4

T 3000 %, g BFerm
T 30,00 %, i T

THUT JTATAT FRAd =T 24 %
9. %00 franiw wfq ez

0. ¥oo fariw fd e

]

//7/ N . 5

o 7
T
I V! -5 ANGLE
’!.’\ I 1| 2sx2sx3mm
' \
g i |
2 !
|
=1
SNV
P .
o
2
|
8 ] { |
N |
<1 | |
8 |
t‘i /
% W’, — T 1
| | | % M5 5@ RoD s MM
8 [ :
al | : i
| | | |
Ll__ 11 [ - ’_._Q
k B —10060 ——— _—‘H
T 6.4 FeT

TEATA I A TAT FIOATHIST ATILAAT TEHOT AT FH1G.
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2. 'Q'q_'q’ﬂ'.ﬁ'ﬂ?fl'gioo + {300+ Qo000 =X_iﬁ2‘{

TH.UH. [ a1 = .9 00 FanH
A T AT = %, X §.%00 = 4. 0% fohayi®

T 30 FAY YT e
THT AT = 4 9.Co T

3. TH.UH. SpIT e ¢ A

Yooo+ Yoo+ Loo+ Yoo = oo fHHT =%, Hiex
T HiaT T I 999 = 0. %o o ey

TFAT FTLA THUT A9 =%.19 X 0. %00 = .%o fhayiy
T 30 Y gfA el

TR AT = Co.¥o T

3. feew e & A9

TRFTF I AT =€ X 2 = 93 ¥4

T AT = 9% T
TI G
aF | ATarEr qusiie FTILAAT AT 18 o
¢ | oo, s ¥.€ HaT (w.08kg) | 30 % /fF 99 U .Co
RU XM X 3 mm
2 | mHTEEsT A | L9 HIE (R.eCkg) | 3o w /R U 00 %o
< mm
3 | afeew e & A RE AT 09%.00
¥ THIT ATATHT AT | 3%%.%0
Y AT A FHIS A=At A 34 % | 08 2.R0
g TETEH | 304.3Y4

3) feerear gtz Aderor waa st faeea ATRT=T STANT F5 a&q T FLOATATST AR

. o
Stalst [pHd hicl.

¢) REATdeT - = ufd 5

) wEEE (12 T S1EY) - Yo = 9 9 H Fe
3) AT (3 EHT) - S0 ® UA PR
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%) USRI T SAegTes ATSH HTATAT 2% %

qAH. CISIEEIE] ATILAST AT T e (5.)
¢ ?ﬁ-aﬁ 2000 X3 =3000, 840 X ¥ = ig‘f‘: 2uR.R%
3000
3000+ 3000+ 000 =C000
AT
(300 HHT. = ¢ Fe)
Cooo fHHT. = 2% .88 T
< (QQﬁTﬁGﬂff) 2200X§00=§i0000 %o 6/‘{5 RR3.R0
(2000 ofirlr. = 7 Fr.572)
%X%0000 ﬁTﬁ'=\933§ﬁ"§€
3 =T (3 2H1) 0.3%o0 .3 co%. /THRA | 9400

T ATATHT AT | 8.5

AT T Aogiae AT ATAT=AT Y % | 99.%0

T T | wey.Ro

IR — T FITHEY TrEAAAT a6 TAT FLOATHTST ATRTOTAT ATATAT STt A 5. 4 <4 R0 R,

regy

9) TS AN T FEUA FI FEAqT SATET ?

R) Ao Ferear stta=t fFaa #rer ?

3) ATCET Forear Jta=T TaTE ATFAT FIel.

%) AT FXATET =TT T &4 forg.

W) ATILATT FHZAT ATATHT AT, ALY, AT @A T. =97 AT fAas AT A Fer.
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%) 3Tk oS Teadie HTH FLATHT HIUTAT FTDbST =ATH 2
) THIRT Tead =T AR 7.

¢) afesT FrvaT=AT geady ot 7 Frorear ?

%) T I FHATAT qReraa= == | ?

9 o) AT AT FOTETET ATILATT ?

9.9) | StareAT =T &7 6 77 2

¢ ?) ATeeT TS H1T ?

Q& ar=e

%) aeeiT o feg=ralr 9=r : www.learningwhiledoing.in
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v, =i weferer ow 7 TrgwT FL0.

1 farwrer ?

faeSi wefere 9 am=T SuFnT forer. o= awreve T = afore forrrar.

Fofara Aoy

AT ITST TFeT WA STUTEIT ey [Hesaor sufera se.
¢. Tafae yer=ar atve 7ed f&er damaar 3.
3. ¥eAY (Stretcher) atve
e afve
FATHI AT
AL
3. wieT wey foey smfam.
¥, Sear, FaLie e Ao qruar=a1 S[F araT
w. faer grarearT for s|faarT T Fressit =Jar Jor.

TAAAAT ARIIAR(T 44T / TTetare:

9) Tafey y= gefsrer o arae o @uITHIEST UHT STeRtd qrseay 9 =.

) THT OEATAE=AT IREdte Afag (6 a = atgswmr=r e e AR Gt
FIAAT ATAT. 3T, ATSAT THILA, BT, TATSE, AIET 5l F ATAT AT FTewH,
ATA= T TS A 9%, HEIY, A= a9, aT s.

TTATEr : Eie STLHTH HLor
SR : ¢) Tei=ar A= AT FON. ) HIET ATTEA A1 TTLRTH FHT0T.

Fufera ey
9) Taei= T ATgid STE . R) Ter=ar w=aT (F1°) atear A,
3) = areETe Far o %) ST ATTET FTTLHRTT FHT0T.
qIee
9) AT ) AEErwEAT  3) fAEr v) e w) A &) Ut
TqTee
7) ASRART  R) AT 3) @ ¥) wHE u) demd S s) RfiE wmd
o) WETUS <) F@ar }) TRT o) AT,
TR
?) @I¥ %) ST 3) AT ¥) e
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) WA die- e ate -

¥ ZHT AT AT e a7 (F=w) %, T aterRTATT 3T fAEi O (299)
N AN
D N a5
?) wfRgaie: %) E%’TQT ate-
], THY FTFHTHTT TrRedT JI0T I %, T TERTAT Tigell 9T Are=AT foer
f&eT seeT (B=) 7 (FE=7) THIT o IHAT fAeT (B=9)
gaT o s e (¥) %\&E"" et aL
FXUEE] TR é:s’«szTT' 21 l l ‘ ‘ 1
[
[T T
@t FeTAT —3 ”\l L

) TAET=aT ATERTGAT TAAT AATHIATHATST ST=T SAT@OiT F T,
) T TAAT AIELH ST T A TAAT FHILSAT AT,

) TIH FTIHTATETST ARTO-AT foeT et e =

) ToHe, =Taerett ateg Arfor aroft a6 /e T .

%) STEUY FAAT THT AREL AT HISL TH.
)
)
)
)

ST TIhT TaRT TAFTHTI ATA fHei=T U o9 .
ferei=aT J7aY qea1 "iear 9 2.

sruterd 3= foroada adie Fdl TraT Iral F4T.
FTLFHTHT=AT TAATH Fleh STATHUATHTST LS ATEFRTH FL.

) AT () TEAT FTSTHTI STeaaT=a7 29T sre=ar fae= a7 =m.
) SATRAT (31T) ST ASTHTI STeaT=aT T 37 fH=i=T o< =m.
)
)

ATFHAT () SReAST FFSTHATN SreaaT=aT fZora 3wt fEer=T o< =,
ATRAT () FATHT STSTHATI Sreat=a71 fFar 3war fEei=m o< =,
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2%) ATIHTATAT FHIA FAT © T 2% faaq qroft 7,

) I[UAT ATIA ATGUIHAT T HISH =T

) WIET THTUATIAT FHTHT=AT SARET qToft /.

) OTSTTE=AT EI9 (AerHed 374t 9 3q¥ &4T.
) T FITAT TR ATIA TAST=AT FT=AT AT dTs] Ul TUd AT @t .

W) TeRd =F ATTEA JIATA 94 (9l aaITqaid sgd & d Tal.
)
)
)
)

%) T HEA [UATAT HEA T &I (A HelTe FTeahid quTar.
9) FEHETSAT T FAei=T ATIHIS F.
¢) Taer=ar aEw /iEw= 9 @ Aer=ar wéa ariie 9y qrEr.
R) WA AT AT [HA AT HTehl qTITET.
9 0) A IO AT [Aei=a1 RN AT AT ATHA FTar. ()
forer vt
9) wiex At wrfadt =m. R) ARSI FH I H0 g T,

3) Toei=aT aTeRToAT aiSHe aTHH qT@al. %) FT ATHTHTAT TAe STHE FHod 2T,
W) STGET, AegASd ATAT AT AT ITEAT. %) faer=t dremre forwar.

SYFRATHT FET
%) TS TATATST 9 aATe, R) T SiersT FOT (i, ATETd).
3) ATSTHETST AT FgT ATIHTH FHL, %) FTHE o S
W) T AT TTHTATT TIIELTT FHTol. %) OO |ATSAUNETST STl TITL HTT
) oo™ HETH, AT T Al ATEHRTH FHT0, <) ATTHTATH FAATSTTAH TATT FHLOl,
AU g AT ATg T ?

9) I FHITIBIT Tgd, AT AT dogdl SId aTaed AT SHIH 1 SrEuil et Sird, AT
FearaY fBaiie deger=a1 Aad+ AEA[ ITqes! auredr ad.

R) ¥ UST=AT HEA A [AeT ANE AT STgd i UHl degaded Agd o dradl Id.

3) AT ATAT=AT AT FlhI AT aAfaeredT T e (Heodrd. JTd=ar e Arwram
TATT @ 3, ¥ T, 3 T dL FlehI=qT s ATHHTT 979 ¢ 2 29, ¢ 3, ¥ T 7.

%) ¢ FHIET STHRTHTEATST AT ATH=AT Y o o faar AmraTa.

W) T ¥, AT 0¥ S ST ataard. AT AT s Far IWIm Saear AT, Ares
faedT Fgaw v 3T faear g% wgurara.

%) FTHHRTATT TAe=aT T/ ToT IH SIS AT ATl FAT TR TIAHIE e[ ST, IT AT e

TEUTAT. AgHT=AT FTHTATS T4, T2, ST T FATH FIS FTILaTd.
©) ¢ THT ATYFRTHTT UHA Ale ATSAT SAAT AT, AT TAAH T T FUIATd. ATHET AT TETST0
T 3 FEMaT wishieAT 97 (f9F i) 2Thara.
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<) TT & THT ATIFHTHTT U I ATSAT =T I FEIT AT IT FSEi=T IT Tead I+ arerhrd el
ST, AT T ST ai Tgorard fohat <19 faeT sresan, oi=ar Aoy U die 39 Saeft o,

T TAH FATHT TS FOTATA.
2) FIEHATT ATAAT ZIF FHAT=AT HT-ATa e e Fe6T 43, 79 7 o= arazard. a=
HIEHTE FOTATd. ATHTST dte IHT [HaT SSaT arsdrd. ST THe T AT ASAT THe 9 de

FEUTATA.

g 0) faer=ar wETfte o WieT ATdi g Faqra. AT FReT YERT R, AT wiee? FHda]

99) Toa Trcigt SITSIET St A<l e ATLRTHTHT FST STaaY AT STd. ¢ FTH FgOTeT 00
FH Fe.

=41 AT areeaT @ TSI T ZFIT 9 Aiwgg T ASgd gdrd
& £

et g

TN & WET=aT AU fa=meaieft F=7 F37 T T Af AL Fi.

gafda v s

AAAHEFATEN qEFATT TG
AT FEFIHed STEIHHE @9 Tg<d . g9l auidrEd 0 HgS e 91 =g
ZIOITETST AT FLATITAN TACTHRIAT HT FTIRTH (ATE]) FLAATH T, Yo oo FUTTAT SHOTHHET

LIS TSI e AT AT A5 g O Fied. AT ST ATeurd: 300 B AH T T U-

% e AR AR TS ASH arerel ST, AT FOCTRITAT ST HITT AT THT=AT A AT
TV FLOATHES TT@AA. ASal GOl TATHI, THeH g AT TRUATHIS SRET STard a Tge
ArEgATRd ZraTd. ARATHES d%@ J9 FATH HIIT FAT THE TSI FIAd g, ATAT IAT {30 Fe
TADI g, AATHES=IT TAgMETHES ATESgl ATRg MIeAT T =T THIOM qTaT qISTHg
qATTH TR g STASETd AT T84T STIeAT FeqsdT T HIAT AT FHIBTAT ATTHTATIT A<hH Fa
. TSRl ATTUT FIVICATET AT AAT FOTST ATATATA o =Y F AETHT AT HISUT qTg T Ha<
e ST Tl

AT FTBTATA [ACTRIT FTEHTATANA S ATHRTH FLATHAT ATTA I TOTAT ATA . SITET AT
FT@BTT T(STH W aTgedT=d? SATAS A T AT, AAal AT 9@Td FNST=AT Giarat
TETHT s ITEIaaTd o, Rooo T Moo FUTIAT AT ATHIAT ATereredT THILAT T TLIA=aT

2T, AT FTLRTHTT Gl AqBoTdes SaTd AR, AT ATSAT TTAT-ATH FTH T 21T 74, AT J5IAa

e T T 39 T FIgFTH 1T gid. o qrTd F9gad SHard. ATHS AT A7 (qBs) a1

STANT FIAT AT ATel.
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e SIeel &€ T HIHd FHAW argvATe fUFaT, ATaaaT AT=aT argHiamed 56 Tl
ATAT. AT TLIAT A A STIUATHET AT ATRAT AT FIT GUITAT ATAA. & g9 Rl AT
ATHIAT FAIAGT=AT TTIFHTHTATST STARM AT, A Tohe SIeAT s Tt fhar aefr=ar FATT stermr=
eI ATGAT STTAT. AT Soo T 9o o FUTTHT FLTHET TYBIHTL FHIT ATTTATUAS T AT ATHTL
FHTH FTLOATH GEaTd ATl

AT @A IF IdT T ATHS of HETARIT AThd. FFUA I AT=AT @iaideia sy

AT SaTd AN, TSR FHIE FedTHa? gl a1 THE T9LAT AT FBUA Giaiaefia dqy qe

SITEd SadT A, ASNTATRIE FHIT ¢ AT ATTET STEq Foel T STSTAA Fierar Aal.

FIIFTHATT AT ABT ATHE T ATEES ATAT ITANT & ATAT TegT TITST g7 TLad TATT ATAT,

ATHES AT AMGE AT, TS FANTAT HGA HLATd, FgUA AR T ATA.

IT FEITET Teadid Bhom=T il fAeawi T sfeaett. BEnmft, JHoi F T=HheT qrre
FAa T RO FETET Fatq ASgd SAdl. AT TOeTHRIAT S aiG AT AT PR TR Fied
TR FL=AT FATHATST F+ IAG0ATH FEATT Fedl. TG A T IH ATH HTA AL T3]
T-gAT Il FHEAUATHT Teqd g& ATAL. ITqAT & TaedT Fuay Ar@st thar fdes 75 T goat
oo R T3 ATAT ITANT & ATAT.

AT Hewld ‘T e o AT fOrerw T e Bt Jie qTee e THA ST
Teaq T faetl. ATHET Bd T 9T 9 T FIAT THA T a9adqTd. AT T-g=T FTIRIEd Gid 7 <dm
ST | ATATAT THAT FTerar Jdrd.

FIOTATG! ATIRTHATHES HISTHTITETST T FTE AAT AALTF T, FTIRTHATT A (IHT) T
ferfast awTaY e (redT) srEr Afaer Agware g, Qai=aT Taedi=T @ Q9T Tt saar
ATEI grar. farfas awiaw ReEmdt siresaT T FTewAT BPer aaed T9d. =AY degd aredt 9

NESICEREREIRSERIN TAITAS T ASEUATHATST FLUATT 3T,

Yooo TUTTET fHBANAT AATAT ITART AT SETHET Te® THRATAA FigarrA™er fogd
AT, e (=47 TACTRIAT HISAT SHILAT, TH€ T AR v dree, HHe iy [DEar Sqdsd Ae.
T FTB=aT TACTHRTAT TogedT, T FAT, TS, AT TASAT SAFTHET AT HISIT TATLAT aTeeaT.

AT AT Fedahal GG Id.

HAFAATE TAAT
ReTia /9 /i SAEdEr g qRe JA9ard. g qRe T9d a2 I7 SArEa=r g &&qdq:=a7

ASATHA GTAT THAT AFAT. ATSTHT G TIHT ATATT. DI A5 FLAEST Tefi=ar Fwa=ma fonfia

AT e S, AT TS ATHE & U asTaT=AT HIAT STl Fored TaTef HHSreT STl

TRENTTAT T=AT A a3 ATHag! AT TAATET STANT FLAl. ATT G (9 Hhed T oed.

61
Multi-skill Foundation Course (MSFC) Level 1



9) TITET Te& : STH SATALAT ST grEi=ar TSI STAHT A= AGTATHT ST Zrar

TEF T GRITET JATT Fod ATEN TH-TT FHSAL TETATET AT Iql. IqT. ATHST=AT fhaT
ATESTAT 4T, AT, s ANLAT FATT ATIY F&A HIATAT AT AT TAATAT FATHT TLTT

R) T TERA : TIAT TS FgaT AT FHA T AT AT FAEAT. ATAT JIST0T SATHIS &

T TETH UHA foawed a0 o471 ffdie (Cement) STAAT A% ASTET A& o AT (hdT ST TaT
o swaE A aqEa 91T araen Hwuur #= Y grar. 3ar. e Bae wma. @
FOITET ATAATAT FFaaeetq B T g9adrq. wiftah qgs qled. ATHLY Ji® Fra=
&Rl ATA FZUMST AT FIAGY TATH TATE gTd. T Tgol Bad. ATHET qTLIH e [=ahaHer
FTAHTAT. SITEd TS(gd B EHE T gid. SEHed Tqad FEE Jraedray =ae gard 9=
AT, ATSTHES QAT Tary ferfiqe Sga= @Ths AT aid.

AT AT T ThaT AT aeq=a1 HaTeAT== a1 gard 9° ATel. TR aeq=al Taqd Blh

FEAR! AT SATEF AAGT 213 A, § SATTUTH @A [ TE=AT TATIA THSI.

9) Tl T T — qTeAT fRermd At a9, T Tvesar
fera aaT= ISgq AHqr. I Fie UanT Q9 e
HASEd 9. e/ qR

fRer : ame ufge Ramaere 9 [@r 2= g, srear e e AFAT 7.5 T T

TTEIATN AT FTEUATH ATAT AT%e, € o ATl =74

SITRT FIET AT, T(E, 1S FIEA TATL kel TAL g THEL Uk T ql (9T TATT FLT 3T, Fa7 =g

FATTEA HEAT TFbT T FIEA A, AT ATHTAT (A= T FHoddT AT STTAT TR,

TIL T AR : T ATELATITEA TITE ATAAT AHAT, ATELATATA Heah AT AT Thichad Faqrd.
TAH TEHT=AT TR{CHTAT (AT AHT FHAT T TS RISAT AT ThHICH=AT TTdbaa Fedl. ATHD

TE RIS AIH AATSTEaeT IR T € Faedl. A= Fhicsh Teqq7 Ah= Jqedis TH

CIEINRCEIEEICACIS B R SQ(Eﬁ'WH*dI. gl s FITIFE JHToC GSHTAT AHAL.

ATA=aT FaT fer | FEe asEweT T fer auadrd. AT A "/ TR TS e
U ATT HHUHTAT (0-0 0% mm T&T ARM) T ATE (0.04-3 mm) TT= THIT TR A ATiel.

FREFUTHTAT SITEd ATITE ATSAMT =RT 9=2aq1d 9 aTeo JH107 e qed™ ol FHse grard. am

o o o o o [enN
HIA=AT 4l Aiddld gR5@ dlaoqdld. siied Huldd [dal aldldl Hidld stlaL plHetel T4d clpd [HE

FATT T T 0- Y Ta@| Foraara @ w71 g7 e arawara. wgam f&er semeT 9¢ kg/om? 94 a9
HAT. T STATATA A FSTAT FHHT ZIT a 2o kg/em?2 T3 .
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FZAT e FAT=AT TH-AT Teadid granefia ara<dra. Ird JThd aroft FHT JH7oma (92 T
94 %) ATAATA. ATSHAAT AT AAT FeATaT GraTaAT (w94, T ITaeATIT s d ATl qTigel. IT
faeT "raetia 2 ¢ ff99 areeaTaT W ATy,

ATt 7 e fEer

71 farer g et araward. oo e o= srdt AT 3-9% (FgaE 4 %) fEe
HTATTT. qTO o =TqedT] f6ey FHS grard. Sael J9dT Sed daedT f9er SITed #sfea grard.
ATHT AT THAT ATA=AT [ TueqT STTed 3.

RIS E o)
AT =T faeT AToeaTay @ Wgid ATSedTa? AT gAFT 9 giogg 907 AS(gd grard. ITodTd geaedT il

T TGl HgaT Aeiuael FHT ZIa ATel. ATSTAT=AT FAATHTST ATAT AT FgdT e ag

FEAT. AT AT TR FEard. <off f&er grae Feedr J9dra 9 dad Jlees drast qr=a7d aaadrd.

AT f3eT STTeq Toigd 9 Arhefie STHard. =T HEareTor AR 2 3cm X 2 46m X 9 cm STHar.

e st=

AT a7 AT SEAT=aT @491 T 2Id Aed FgUd The [FHe soi® arderd ool
Aed. I1q fAde 7iey ey ar=a1q IET e [deT (FeAdART qrhe) aqadrd. IT Rl 7sgd
FHATA F T AL ICHTATES THATT. ICATET TEATT. TTAT RIATAT FHT ARTAL. THT aTgad

T T qOT FHY G ATIAT AT, TAHTATIIT SAHTE 300m X 2ocm X ¢ ocm I&al.

fode

e g dfcorsm, degfafaem, dufsm 7 Ffersta a1 gegsiamgm StEase 7 gragemd
HART qTEA 9aa ST6d. AT Hicersrd, Fufersm, siegfafasm o et o= stwmse e
AT TELAAT ATATT. Tio AT UHT F6d AT AN AT, ATABT AT el qroft 7T
ST & O FAqeuar=ar adiaey Iq. 9T JaT ATAT HI0T gral. 9T Hedr=a< AT o= aris gl
FLATT. ATATH Tlecte THHe Tgordrd. ATHT Sregl aroaneft THRT g, ATaet AT=aT S aTa AT T+
IMOATE F9 (Bond) STIEe STaTd. AT TEHa d6mqs (Chemical Bonds) RrHedT ASTedl Id, T
i At gH-AT ag TevAH AT, FHeAed Yl F @3t A= HE=r Feawa7 finie a9qd. Jrd
e JHT0T STt T TRl (FHeA a8 TESATHS qIb Hihie STHRE g 2Id. THal 7g AT
e TegT 9Tt =TeE AT AT AT Ad ATel. WA gadid Sadd [fHe " e a4, et

oo

o o o J [ NN aY > o o
FTGST SATAL. ATATST FEHE ATRATIET HET SR AT SA1a% J15ad qTigsl. (SR

AATATITEA T)
AT T FhIC
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fArfe AT SET AT F7 U Fiod SIS TAard. T8 HeamT a1 fFsomde
Thesr e AT FerE=T a9d. AHear a= FH J1a7 T AENGAT AHTH F07 (J1h, Fe)
U FATd. [orHe, a1 Tr=a1 o A w2urara. B, atg @ gt Ti=a1 o ke w=uar.
FHiHICHLT TS THHHAT SASA AHATHS o ST AT A

ToTe
%) UHET TETHS THHAT gIod (He qg ATATET o q10g7q fede e,
R) TOHe HEETLTIT ATATEOTd ST ATal T g2d ATal.
3) RrHe-Hlhic ITATHET TS A, T JTMTHET HHST A, FgUA Hishie ATILATAT SAT
TRTHET qT07 T I AT@ ST ARTES FATATAd. ATAT e .+ Y, (Ruewr e i) wgomara.
%) TEHE Fishieay TedT SIA=T TOTH Z1d ATal [dl O Seod qTal, TUT STl HISAT ANeT
Fed.
w) fEHe g s T Soora= =Tt arge ATsl.
%) Tordie AfETTed qToaTaT 39T STeq et FARAT ATATa a3 Tdhes! adTT gid 9 [fHe
@) TEHEHT JFaT SAEr STed, dae! Aol Sed gId.
TS T IR
et qFRET qUAT=AT WA o a9d. TS ST [HHeAT 9192 Zrar aF AT THRAFmsT T8
IO FEEATH &1 TR IO 219 A1er 7 A 95 g1a ATel, AHe Tied ¢ feaw fHe qgHt o saa
FEUS FATT BId oTF TgUrdTd. ATH dob! {Hie ATaedraiEy ®Y STed 9ol 78e q¥ fBHe=ar
FIIRTHATAT AATAT fehed ATHT FTosit AT, FHE =g 21 TEAET THIAATST IO BT 376, T
LA TS ATSd AT, FgUA TLH qTU(T SUATHT ST A, JTIHTT ST TEATE FLATT ATHT

FLATTEATS AWM AG | Flshied qrehg
o faaw Yo%
? fom €2%
o feaw 4%
2¢ faam 3%
EXALCL 900%

Ry weuT=aT FTHTET AR /IS / Fihes guTor

T T&T forife : AT @Y 7 T

TOATHT ST afeor 9:3
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ATHTH FTOT (TSTFAT) 9:%
TE-AT FAE (FTET=AT) | 06
FeRfATomT 2o g+ 3 (FFam Rrdeaofy)
o areror 9:3
RIS FHT g3 AT 3y
g g T | 92 ¥
WWQH g:?:\&
I
9) AT afor dq Teadifadt Arfedt forgr.
2) AT AT FAT fAer Araw i fera.

)
)
) Tordesr sorernd =i
%) FLARIT TS 1T ?
) Fe AT faferer aive=ar Te=T 914 9.
) STERTATLET A1 T fosraret ?
) faet=ar === TR G,
¢) g S[EH a7 H.
2) fRudfiz Jsge=r aTaT FOTETE ?
9 0) FTLHTT Fd ATATAT TeAAT FHTH ATAT

g 9 TF arad
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¢ e aTEY AT T FI.

1 farwrer ?

T freg el qrEaeTEa= St .

Fofara Aoy

AT ITSTA Thel WTA I hisredr (e srafera s,

9) ATt Hefier TR (SEREEIS) AT T ITANT A0, 3T, Uedl a9, FACET, Hidh, T,
FeAFEL, TATAT.

) 2t 7 Tregiel Uy Fie FHYo.
3) FAFeT SATTOr oo freg |l arET Sie.

AaAT ATRIIIRIT ST / TTATEN

9. dIeg el qTsaaTed a9aul, [Sah = Ture a9aur, qreaadrsd goedl, Tod! Hieu,

IR T AT
9) Y.L AT, UeET ST, FATCRT, i, TTAHL, Fdde s, o, AT, Tierer 992 TATal.
R) 2T 3RH, Hiex v, fudie dega, TEw I, gravet, UR, g, feFa, |, a6 T

el :

9) TE TAH TLSTATE STEAT IO SATTOr HISTHTT ol

R) HISTHTITIETE ANTUTAT A8 T ATEATAT JTET T SIaToIT=F a1 il

3) AT A oA T FE 3 T AT HEAT (FILE daaaT START Fed THIAL Tod GorT
.

%) AT =47 [SFHTOM T AT STHT FXT ATHAT TRT ATATH AT 29T =47 AT FieT Heeed
=T,

W) T FAT GRE AT qTe AT HIHTE TTEH FT T a2 qeq aE@au S8 a8 TR =47
AT THTET T /79T o I8 T A @R 213 g FA =47 |11 a1eq =g a94T.

%) AT AqT TIerer T9T 7 91T A AT SH100 Uedl 9, i, AT AT ATIL Fed A6 HlT
T TATET hed A< STET qTETT e 7. -

frerwiaTdr g

el ATTET FIA Foclal HIH (SRR HaT dsd. AT ST F ATITH ATod 1 [aeqd
AT BF Tog et T FedT I=o1. T Fameaiar srfera frered foreaar adie.

Tafda g [

T SISOt {2 SATad StraaTaed qofl RETATETeT Tedd ST a1 318, i e T o ATIE 9

e I A TeTe THE TSqTd A0 ATS ATELE TEA A6 F0 T g, qb SAISuir=(
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Frered TIATfera =<hl |, ATIedT AT TSET ASSIS AT 33 Thdl T8 7% SATSUT ATHE
T FedTE qTUATHT TR ATIE I3 GHTd a9 gred.

ALY qTeT AT FLAET 9189 SIS, o T ITeT a0, T2 ATSAAT aTaThT STHLIT SIS,
T. FTH FET ARTATT. E7 FTH FLOATHTST SRR TeAT TR qreq ofor oreaa fAfae sair st
ARTATT. ATHTST FTAT ABFRTHTT ATILEAT STTOMTAT T TRTLAT AT SATT07 ITEITAT ATl STeor
AT AL,

TS THE qTE9 qA FLOATATST ATILA AT, qTeq=T ST, UTed T8+ F& Rl aa
(qrEo=ar T ST ATET 3eae 3.

T TAT FLOATEST 109, &1, TA1E S . (SEqradodg d@e) 2. 97q, a< 9. sgl.dl., =ieeF,
=t AT, e e Fifhe, swaeet fHe T 9grq aroeara. foremsr arga w T qETsaT 34
IRAA, AT AEE, FAAEH 3. A T T TAATeA |rar Arfr qieqmit F AATITon argd
TUATHTS!, TTATET G159 g ITETAT (SHIU IqT. STAdTTge T, T ST FLHeT 12T AT Hed T
Fraard, . sLE. F wiftewd T =i 159 ATeAdrsr Ao Freqroft g qugraret, et
HTATA qT2T FEATO0 F HATAO AT A0ATETal, SATHLHE, o 979 Jeg Aeqror area @t av
deaeety e o | F #ATT AEd et F GeEAd guq ag S9ET gad
HISTATHTST ATILATA.

ITETATST & AT ATeA qTILA ATd TESA qLT T ASHRTHATT HISAT T/ (1.3, foar

fistte ot =&t |1, 9= AT F AT AL g T Qo MATHEIIET R AT T € Hied adid
H@dTa AT S, S, ITET=T SR ATAT AT SATAIATE, T 4151 HT, TET=T AR AT=AT

gL ATRTATT SAAT. AR ST, A, IIE9aT 91 U 91,5 |l qefia ASTM qrea=1
AT HAT ST,

TETAT 3T Tgd HLOITHT AHdT Ieq=a7 MHA=a7 A% daeqd Tod. TT=aT {§f=ar AT
St s aTEas v e (Eet agn) A F (et 9gT), | FAT (AT 9gT) F i TR 92T,
AN T FATH TSI ATST AT FHT, T€ HU FATH IO ST qATd STeq o, I35 15T,
ITEaHET BT SAHaT Kgf/em?2 Ted faefT SITd. ot ITeqas q9g heldll Tad. gl J[dl areaarer |T. 0.
.11, T IY S5t & qred=T ITANT FeAT ATl
AT I T

¢) TTET AT THRIGET — 32T, G.| 9127, PVC 9737 <.

R) ATIIIHT — I&T. T[T ATIETSI=T 7 SISV, FI[d T SIS HE 1 qe5 e,

SRITRIE T SIS0l , At 75 et |, a1g (Gas) @ AUl , I AT A el T

% SIS AZE™ W (TS ) ST = ST :

e STTHT

T joint a T TaTgA el a9 JaTg aTgr ATl

L-bow ‘ TATEATHT 0 39T FIATIA R ATATATS

joint
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Long
sweep

L-bow

TATEA TR ATA R favaTaTsr

Plan Union Joint

T TATGATCTRT U STSIITETST

Threaded

union

PVC watgaferst Gl #f= T yarg orahT
BIELRIGIE

Compiling joint I

U R YaTgA Tt gaT At
TATEATIhedT SITSUATATS

Multi-way »
A\

joiner / e
/

\

T TATEATTHRGT 3 T ¥ FHAT TATgA TN
ATTATBIT AT FTRUATHTST

End cap .

ITOATHT TaTg qUra9T AT AvATHTSr

Reducer a

HISAT TaATgAToTohd Glet TaTgTersht
STEUATETST ATICaTd.

AT T GIRAAH T HlDS T

9) UTET FIIATT ITNTHED (S5 ZAT sraded) T ITeT STl fohaT ST oo foed T aTeT STt
T HISTHTT e qT5T HII0T TSI 372,

R) e FXAT IeT &= hed TATaT F AL ATaL g ATaTd.

3) HEgAT I ARGt ATICvATHT T ATl o AITAT FHTessiT BATaT.

Y) T SISVl FEATAT GUTAT ATI FLIE FEATH 0T &7 FE=mra =S T 31907 a0 a=

TS ATITS. qTET FHT &TTq= STEATH ITST FUATHT Tl 3.
) UTST STV FEATAT STEd UA. AT, & ST AT AT hedTd TIATAT SITEq IAT AT,

Multi-skill Foundation Course (MSFC) Level 1

68



National Skills Qualification Framework (NSQF)
REREIR D RIECIRGC

Multi Skill Foundation Course (MSFC)
At Thier wieed &g (MSFC)

(Basic Technology - F=I¥[d T=I=T)

NSQF Level 1 - Class IX

TEACHER HANDBOOK - f2retsh geaqfeasT

Module
Food Processing Techniques

Published By

Directorate of Vocational Education & Training, Maharashtra State
AT FART F JFALAT FATAATAT, AFTAY T FAE Yoo 008




TRIATIRIT Q08X -

AT HeSob 98¢y

AGT HED AT ©  ALHT TIQT ATHFET
T AT ARTEd
CIEENEEPRELEE]
FTELT GO A
T ETS {hT TH1RT
ILEEIRE]

X0 ATHT
TAF ARTL
6 @l 91T
AT FAaT

TTETT TATHT

T AT A
QITAETT ToTfora
EAEIEERARER

REIE(E N

AT F G AFAHT

fAfrTH =7 fageor:






ATEHH TqFIITHT TEad

BT ATATHHATT FTATA AT {ET T .
£ qTH LLEES
1. TR ST SN ST FHAT Yo (( &+ 3%)

2. | qea sr=rees sfor 9=+ ( Packaging ) 2o (R+9)
GEEIGE

4o

T STVITERH 0T ZIVATETST 3% qTH AT q T ATEEY 3, AT deaifdes e Juierd e
FETHHT TIaUITH T Tead

HAYT AT AITHHRA TEaqT TR aH  ITATT 6T A F% 94, [Haeerel I H1H HgedqT T 597
ey Feaifas 7 gaqaieht oe F&1 T, qEar o9 E=raEr awoaneft f69r T 30w
TEAT 0T SAEF9TF AT,

EIEARRIRIGELT

FAD YTATErF FLOATHTS FgUH "AHAT ST FLOITTAT "ATRMTIRT FAT 07 g ST W= 9. Aroear
TAEATAT THHAITAT  FATS AT TESTATE T8 H1H HasTe 6 A7 Yoo SATedid Sed TTeatetsh o7 gl
T FA=m=aiar Jeaer FTHET Jqad Wod, "ATRMTaE Far g7 7 S THHRTHTET ST ATE. TAT ST T=4T
ATFrvTOl e FT0r, TEEIT HaT, aeqHT Rt 7 Bt g 99 Ramaiar sagee vt aEeas O,




HAST AT STRATHHAT AR STIAFT

AT AT HIEH T

AT TAATT BT AFATHHRA ATHITEET |, ST qATAL0T, AT F TLATAT F [ AT T A1 AR
TIRTET g, T Tehr I Tsiia 9 a4 Ao Fewreft Jafad sed. avwl REdar g7 A¥ammd ga
STET ATEA. BT AYATHHRA 'EIATH FTH F2d i [R07 AT TeIeid TaaTd=T g, SAT TR o7
TeTadT fvhal, TTIHe ATATuATHTST FOrhal. ATTHRTA g7 AXATHHRT TUFATIAT AL, APTERATA I
a9 Teaifas AN 9 Fhiaed Fam=aidl ToTe FTHTd 9g9RT S3q AT Fa=l dgd.
HoauaT=t TRaT EF o9 'STaTEd FAT AEdr ged AH dUted g, AT e 9N 9
ITCATe g TAq Hedh THT ATAT Uawad ST¥ATH FHI4T g, ATHS FHTH FLAET=AT Todsh Traas
TR T F HTeid =T 9= FA=meaiqr &4 ma«r 241, IraF fOeraear g ®iees Iy
BId ATel I AN ST T A, ITHATRAT € VAT 9 '3H HT 27 I @A Ao
SIUATATET TR =TT AT & FAAT. AT Tavde el qeAfor &a (F9 feggta) =
FTIT FITAT. TAF GSATAT AT IITZLMETEA FHlal dad (ool Area.

FFATHFAT TS

9) BT AYTEHH gAY HIAATAT ATH  ERTAET AT=AT AT wg=r e
Raeva @t 7ad 1. ST HIAATHT Aed ATHTT T ATAT AFS o Ueh & Hag rehal.

R) HE@m™ U Aty swa Merea Frmeat=ar gedmar araqr Med. Bty ama= s
FeTeaT e fafey AmmRie o ad @ &+ qgcd A4 Aod i,

3) YT FAEIT FTH FIATAT ATTATAT AT HIATET AT FAT ANl I&T. ATH-ATAT
AAT=AT AT FLELT A, HIER-UT, G AT T VAT, TLEEhT A9 qRd. TS
FSAIAT JBT qT AW FIg AHAl. TATAT HislheTd SATAATARAT ST Tleel Jreoar= Hrd
@ T ATAT Tt AT A9 g BIFATH € 9. a1 RI-ZTSFT (e Tl qaT 33
AT, AT aAA AT A FRmeataey st TweAT Aaee T geiwe At
gra.




3TThHATOThT

9

T : 8 s
.. i IS .

9 | AUTRIETST aTaevdTd JUTRT dT9 o STH. 9

2 | Oy ISt I =T A9 9

3 | ety fosravaT=aT afay agdi=T o g F0 93
¢ | srerrararsaT Aty ey — 9 ¢ 1%
| st RAfRy Teady — 9T 2 33
& | IThAT el T AaRTA=AT-HTh I Hog AT Gfeha | ¥R
R EEEUEIFES ¥y
ARECEECINER L EAEIETACR] 1




9 AATTHIAATST ATILOITT AT ATE T STHI.

%1 farnTer ?

FAITHIATST ATILOATT JUTTAT ATIATHT / STFITHT Ao F AT aT9L FHL0T.

FTTTHRIATST ATILOIT JUT=AT TR ATTOT ITHLITAT ATIL FLATAT SATAATHT FLEAT ATTOT TF=3T.

s fe e

T ITSTT TFal @TAT hiered fHeaor Fuferd e,

g.

.
3.

FATRIATST ATILOATT JUTAT ATeH/ ITRLT 8 Hl =19, ATae THEAT Aqier, aer (Gas /

Kerosene stove), ferft, s 3. 91 IuaT Fa=gd= orfor gieraa= (R a1 wadr 4o.
AT/ ITFLIET ATIE T ATATATL STATRAT (AT AT AT/ STHLTTHT Ta= T T I .

TR TI=R AT 9 ANTAT Hai Hged THSA HaH, AT TcTeT SHATT ST,

AGATAT ATRITARIT 4T / T fares

AT fOrersRT=aT TR, AATHAGTST STILUATT JUTT=AT BT/ STFHLOTTET TeTeT ITTNT Foed o7

FA&eror 9wt Suhis s

4
)

QI BT Ea=, Hoa ATl Qeft gfag smg 1 2

BT YATATAL St et SITATd 7 ?

A GIATBUATLH T TawdT YT ST T 2

SIATAT T FILA Aqqiorer famr saar v 2

T T T8 T TS JaAaT haar T ?

AT 19 FAET T AT ATI<AT STl FT 2

N| G| M| £ | w| V|

ITATErF FEATAT TS AT TG ATIL HAT STAT T 2

IIIErF FLATAT fA=raiaT aet / @raar / a9 / STEOAT Irdht Forar e
g FT?

Jreafers FLAT Rt € Gror / AT T ST / Sreh "@roraor JTHICeAT
T FEa A ?

o

Rt / Remfiiardt @d wa=gar g 7 At 91 g #:7 ?
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e / STFI Tqog Agd FT ?

e / STHUAT AFET ME A1 FT 2

¢

?

3 R |ree / STHR It 7St TR AT FT ?

¥ A ferd FETaTETS dae fEhar aravata Jumdt e / ST sra iRy (R
T ) SATRT T ?

R ST shfie =T 7 faqa T ste<or I aTa st Siga =1 ?

an| &

WISt =g HLTAATST Ta = et (i) sg &7 ?

© AIST T FOATATST WiSATHT YIS / AT ATHOITHT AT F ST SUA
G FT?

4 e " AT AR =T [RTAA AT 3T SUATHTST AT SITavT &7 ?

R | qisTTeATHT AT fawgATe ATawe g 2

Ro | e RATHT aTa Areara fis syafeurq @8 et Sfra 7 2

ERINIEIRT =TI

A T q |

wft T= HIST AR HT 2

e T IS F @l gaT 3T T ?

T @ (STHFuTTER, wiF= ax) fead #1 2

ATALATHE FAT FTHIAAAT SR HI?

T SaTET 9T @@=y, Tt — S@He 9 =Ry T 9= AT g #°1 ?

T v qroT=T 9% g w7 ?

G|l | £ | w| | A~

e YT QI FLOGTHT STRIT 9 HiST guaAT ST A7 fahtor=at Fidfiax ersew
FEIAATAT AT F71 ?

QRET H&A T J17 fSFToft Fa-am4 T3 STed 7 ?

SN

T SHSATT UMY / TG HATH & IV FAATH S AT Fl ?

Ro | T SR, T, UTS SATI=AT ATEASAT=AT GOTT 313 7 2

Ao ; (FRem=atard)

ALF. | AT/ STHRTS ATT | AT/ STHTATSIINT | AT / STHW TILATAT SATaqTAH T

Multi-skill Foundation Course (MSFC) Level 1




fRrerriaTdt =T

forereRi= smaeaT I RTa SUCey et Ha ATy Arfor U= EARTeAtar Iouer SUTRT Fed arEau
ERIR

TR : T8 AT AT qTe [ ITH0r. (3freg, e, faeoft, o g, Fr==t ared’, FE a9,

Treeft / qgE, AT v JvE, ", Fea= 93 )

TEF T AT [ STFRCTTET FHA SO0 ITAN FATET SATIATHT AT (FA=3aT Sior gear
SUTHATSAT) T a% 7471 e, Fameatawga Fdl wee =7 sTufard .

foregeni=t fermeatelt o=t “aafhe Ta=gar a AREAT Gardl” gEaed 941 Hed ATigdl 0 STuTerd e,

AT 1.1 ATSAT FiET AIS

SRR - & TR FOATEE ol 6 gaAT 1 | ST - 7 fafehe 3. weref swrervamamdt (3
T e avETaTSY FLUITHTSN)

AFAT 1.4 TAT o1 I

ST - 98T TS I ETHA ILqA SoqTaISt
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N —=

= | TABLESPOONS
1) . ~— 27BSP
=~ 1-1/2TBSP
= {TTBSP

= 1278sP
G

RRAMAA
S aseneen

gafea Ry s+

9.2) TE AT faseTma wreafers s saraaT g ar

9) =TT T FLd AT T=x;, o= A9 o SIFATaT 29T FTIrat.

R) TRTATEY TTRAT FXATET BT Fa=g SaTad. T aa1< TaT ZTATeadrdT AaeTFHdqay geevelegsraT /
=TT/ HeIT=T arIw FwE.

3) WTCATErE FXATHT AT T 99 AlTgcd F ATe Taes TAT .
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%) faamme 0 feieT oo™ ar ITAfaEwTa) a8 Fed SaTaT. Taleg AHedTH ATAT AT I e

SATAT FEUIST TAhed ATZT AT ATl Tehel SATITHT hel GT TTATIATA L SATAT T ATAL AqA AT,

TATAFHTETST ARTOMTE GTHATH FHITS AT 98 FLU(d dAae ATgq SaTd.

L\
%) TRSTHET AT9Ed TaTY o (e (Oereid =T hat AT A9 SaTd. I ASaSATAT [Thet Ta=; FHLTal,

)
)
©) AR T 9aTe SvATETsr Tas a9l aTILEr.
)
)

¢) I ara=Ta A== TR Aa ATaTe. IR TR AW SaTd.

TETd T ATATET U Fied ATa Tard T FeledT [Qaqm=T fadis, Ja&rai= 97, a1 Ghdr fTaw
GTUATIRT Wi ar faqr forgrar.

9 0) AN s =T ST FHT=ATa. IET, X, AT, 9T, =ee T, A1 Ifaae Ferdr .

99) =T S ATATHAL AR, AR arawee 299 7 THIA Ty w0,

9 ?) framr Freamr oft Ti== @ishe 7 79 fas=t ST=eor @ (Un Plug) F%9 satfaq.

N

Q.R) E&=zdr ;
JAIAT  ACEATHT  TATIET e e
TIAYTE  FEOMATAT (AT I FLOT-AT9Y)

AHd. ATHD ?r AT hLdTdTr F AT w0 qT=AT
oFmft s e Rasns sem geadie
FIHSIT S T gTATHUT FHLTAT AT,

AT JATX F0gT=AT  [Shofy Trbiane
AT A0 AT Aqe. AGEN ARl TE
TEUS d JATE FLOTAT SAHIAT Jqheh T3l
AHS &I TAATIOTO 5 FLArds 99 T
FOAU T AAT AN Mg, TEALT AHET S
FOTehd, ATSiIT v f5r2r gra Ao smar fagr o
T FE AHATA. AT AT T=g g ax
AT gATH q07 AT =edmEs = fosaraer
AT, ATRay ATAA  Stadaai=ar 9197 gral.
aroaT B weaE B, g9, i gad R
TRt gal. e Joor o qofie Saeht sy ewfor

o
SITETST U STy ST Jd. o g o
AR 98 T AT el ATTACAT AZTEAT ’ I
IS ATAIA TN ATILAAT SATATA. g7 e AdAT B .-
gaAT ST ATel. doal AT TEqHed S qraedid 1
fovama. 9w Sig=ar aEmEet 4 ' 9 §3° AL e .

ATIHTH ATFITF A, AT ATIHTHTSAT IS AT ST

A ST FZUTAT.
TZUST AT ATIHATT A AGHL @I 2. &
S AT 4° F A 4R A AT ATTAA AASI | wvom song ]

6 hours 262144 5
Multi-skill Foundatior]
8 hour= 1.B2.77.216 g
T GG < A ¢ T, T " gaweg
T Er= .

et 1.10



B, TIATH ST 9 T I ITH 35 927 HISd. el QAT §6aT 3¢ J19 e« ge gid. T
STAT=AT ATAT ST TETAT TENT Uk G&H Sq A9 a8 AT TS TG A= HEAT Ta@aTH ¢ FHlel Go arg
TAE! ATAAT STE.

ATTOT TR Il ATerad TaTd ThstHed TR sa1d. TheAege Feedray o T [AaeaT dase o<l
Tres TaT ST FTSl TEH FHoed @07 AT ST AT FHTAT AT, GeTsiq=T are Phstaed FEeaT T gra
T ITOTTAT Yihd o AYLATd FgUA AT ST FI00 9T 9. fF9wa: qiam= 9ard, 39 9 gam 921 9
forSTaerer TUaTS ATHT BEA FI(l SATAT AN, FILOT T TITATHT & ST a1 TAg e gid. &
SIAT AT ST T qd T TZTATd SITed FAEATd. el THUAT FSh, gId THOATAT 9l a7 Far=(
FIoFAT T LS ST

et Tq=gdT ; SMRAT=AT eI Tfqut iy 3w === T2 F:2vf g Sras qe<ar= oad, fas

a0 7 fSTsic AT TT0IT=T TSATRIT a1 (Surface tension) F#HT gral. o 9Toam= 0] Wie=A=T
g aeedT AFHRTHES qaH fA% qFATT ATHS g F ATSATIEA Aah A A gldrd. Aisl
T 9raey, @ (fEe 9m), 9/ amwer Reste smea T araedn aied=T daswedon Fead e
FTSIT ATHATST TRIAATEE (TLELT TTHUN) T€ ATEST ad FEIT JTETST ATC=AT ATHUAT=T STFRT FHaT Idl.

AT gUATHTST T IO ATILATH AT S Aah? Toeg giaTd. TLH q10IT= QIIAE Sd A9
AT qg RAdidier I a5 gIee ATauT=aT qIoaTaiEay dasd aTgd S(13, M. UTs fsaae worder
AT AT /T GF TLH GO0 AT T, FHTL0T AT ATIATETAT 415 TS A0 = =rehied a9,

TIEATAT ZAANA [ohdT ATIITATA STFALHT Heahielt T AT I, FIIT FARTE I gid JTAT T
qroaTeft FTe EESIEARISS S F FH AFITeE aITE gId. FIASIFANE AF areareft famar #:= gear

FIH FARTEE JAT FLd. AT TEMEES @IS BEe T Fode 9% qiear=a1 9isara< AT gal. g7 9%
R e iffT qo A Jar =BuE &t aisar=l 9iet amEeamEe &= g @ q. oF qorad
FHAAT TTAST goeit AT (HBdTd =T aTae qedT FeAT STl

TEAT TATH AT A (eedhd (| ATel ATt ST, Wt (eedhadl TiedTHey ead geH & sreard. o
IS ST A AT TEAT AT [RHTHeT SHE| AT &= FH07 TS aHard Arfer 737 T ATeI=r 37
FEAAT TH AT TLH TT0ATT e T [ SATEd HIST BI&A 8= 9] GIAaL ST AFHATT. ATHD Aeft AT 9
qTUATA ATA T FEUNST [ SHd gl T AT A1 AT T F07 ITg? A 9 TS TAT T T,
ZrEd.

FAAITHREILAT  STFIU ZIATSATGT G FIBST AT AR, ATAHIAeg, Alegd, Zeey, g AT

EHI('*‘III(QIGIM HI% e «qUd. q?d( Ir\‘hVC(ﬂhl eqdogdl ALAqL hlldAl . I(;h\fiHbq oq U=yl ﬁ'é’f =l
SATATT FUTS AT AT MBI= AT TFAFAT AT ATald. TETHEAT TTET Hg (ST SaTATT AFT AHAT
TS Sefafaaa wiEa ATHRAET HiEeraT Tasf qarAaieT grore ATt AT HTessit =ATaT,

TAIITE FLAMT o HTF ATILET. 1T [HUATHTST TETRT &=, q91 / 2fa graneft samar. a8=
ATS, FAA, THH AH T Ak HHA aearay F=g T4 SAUATHST Tl ¥ Jqiae [ e Sarar. q1
QLS &g qufblraul WQWQ%&FQQI AT THTH 07 g ld.

T / STH T NG T ITINT
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R.9) ATILTATA IO SIS, STHT, ATEA AT S=hdT F ATTARI
Aorer srererer wemore fReer JahreT Resa A1), a9= T oragl ARl o’ H. F <3 |, v ForeATar

ATIHTHTAT T ffeet 399 =,
qio ITH SOATATEF THH TSRS THTT ST THL AT FgUH TeAod Rad=a1 Aisa=a7 qaTaT aTged
qreATAT AT IATA. ATHS AT dAGHT qTIdTd F STl g9d gld. TeAdd ffed a8 IWAarargsh THedT

q@BTAT qIEATAT 9 THA AL qTdel ATAIAT 95 AT, T Teqere Feaaed Iorar avaiae aH/ T63d
ATel. TS ITATTH FTal AT ST T2 FHlal T FHHT qrIard F Sed araeredT ARET 927 e a7 #3g
STl

SABSaD AT IEATATZHAT A AT HET FHA. ATHS WS AHA A1qd Tq GA ATTATATAT
HAAMETTA e F07 AATq (HHGUAT=H TFdT TEd. T AT AFAedi qariely = et
AT seda g, T ANATAT AITIHH AT, ATHS AFIAl A ATH=T ATST FAIITRIETST aTq% T4,
AT ATNGTH AT ATT TS TG AT A GHAT Red=aT ATAT Hl==AT T HIg =ATaT.

AARe® WISATd Fligal 7 ATAAT THATH AHAT 539 GJ TH Hi% T4 AT ATHYT TITTHE AT TTeT
TUATHT TFIAT AT, THH AL TS AATReh TS Feflgl a6 94, Foedr 9= &7 TFHe AT a0 g2

FTq TRT9T gre ahaTd 9 O SNATAT SITIRTEh ST,
qisaT fae=ar sweaTa fsEaar 9ard ®og 99 WA AT AT Fegs weard #Aid F Ta9mT I
T ATIRd AT AT AT Aiedrar G Srar. #Ae TS o 3 999, JHiEay I FAREe

FATHEAT AFaTari=T et TamEaE B g Taea aared gefera Teard. Fosd Areid a9 dwegs
AT AT ATTE ATTEA g1 AT FHHT 1Al ALATAB JT AT [QeATIAATT Aie a1« 7.

TBUITEIST ATEST F6s, HISUHETST ATEST TBT, TGATATST ATEST TAT T TTAATSTTETS ATEET FEs har
G TAT ATAT AT FoqTH AT THBUITH HEd gId. F<h AT T TS0 AT Id ATHT AT =ATAT,

(SIE2IR]

.1 AT FT0r fgT.
9. TEAAH T ATSATSAT TBTAT ATg e ATSATAT AT HT <1 ?
FL TEAAT ATAISHAT ATST T ATTE FAT ?
TAIITH FLOTTAT A TG FTIOT FTT STEL 3T T ? STHA qL FHTLT TorgT.
FAAITRTATST TN A HATATAT TIET T ATTE AT ?
TBUITHATS ATEST Fas, T TaTST s ] adT T argerar ?
qTsgT FReaTay 9= farsrarsTa.
T TaT AT FLOITAT (ST Fa=aar TH0r a9 .

e s F X W

T2 97 T F9T o forg.

9. TEAE T FARTAT [=rehed ATl

3. qIEATIEAT STEd SSATATEHAT A H AAHTLT .

3. SIegH, ZIEeT g1 ITFRIUT 9T ATATHAL AT HLAI.
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¥, ATETE YUITETST TH ITOf AT ot STTed Aahe T=g gIaTd.
Y. HTSAT et AT o &= qaTaATd.

%. TEH SIGAT ST ST TIuhdcd g8 F AT T AT SITEd STEHATT A o AGH @ glard.
0. T 3, qIUT F ATOHTH (T g&H At §ed1 &€ o fHfHe™r e g,

. 3 T T ST A1t

Sk Cilk

9. TEAAHET EIS

3. AiAfee® AT LGRS

3. IOH IWAETREH AT STEO

¥, AMES qd GIES
AT e
IEE]
ATIATTAT STEO

T. 4 97 J=HTq S gl
9. YA A ITa ITeafers FTaiT sAaar=ar flATel 9T 2&IqT forgl.
. T A FHATAT FOTATA ?

HEH ST AT FATST FHefT BId.
T ATIHTATT G&H AT a1 HATSI aid 2

FIET @I & Frard ?

oS X w

forsttaerer / AT9rad SreraeTe °T SR F7 Sa19d ?

O, TR F ARIAT ATIHTETT G0 SIqHT aTe AITST HT g ?
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.y st stow

%1 farenTer ?

AT TISTAT SMETRTATS Taferer Seraarai= [orers iy ATt Hgear=T sTereeh Aeaau.

s fe e

T qTSTA TFel @I Iy (DI AUTET g,
%) AFIETH ATIUATIAT A Theh Togal d ARTAT HaAi = Hged THSA =g , AT TeTeT STHeATd SAToror,
) T AT SMETTAT A1al S3d, T TEhi= A HL0T HedT T

AGATAT ATRIIARIT Q4T / T fares

9) @&d: =T @ fRaET=ar AR @Teiie THT 1S S, AR T=eH ST -

BN

B 1 ER I

2. LT 99 ; _ kg

3. ATl SHT cm.

4. TS G TEAAT =T ATC0T 5

a. TS (AD): a.m.

b. T (ID): p.m.

c. HEATHID (AD): p.m.

d. T (F@): p.m.
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T IS TST=AT STt 18 @TeATe [AoedT qaRaT WO 34T -

== 1 fRaw2 | f=ws3 Raw 4 w5 Rewe w7
ATeT
AR S0
HEAT e Ie
ATeT
T ST
39 qeT (A8,
3aT)
AT SR WG TAT SAFASHT=T AV GIATS THTO HT —
wiforsg
feaw | Rftgaw / g%r%m% HE, AT, AT > et 3 / 1@/ grET
sTBT S L)
1
2
3
4
5
6
7

R) - AT AT ATeeT / |ATeei=T SUART Fi%d, Afaer srreesi=T I F&d vErar garsd
TIATT 2T - IGT . qIgaT=T fa=et. (TIers fasravar@di=t S=fhe Ta=gar @ AR gadi= are

FIOT AUTENT #ATe.)

fererraTSt g

o RIS HIUTCATEN TohT THOTa fAarmea = JeTee Fad axh , TH AT g TAR e Farad 4oy

REERIR R

9) STET ATOTF FY FLOMTAAT ATET FHALTSTAT ST SATTAT ZAT AT AT TITA. TUT TAATT ST
AT FY FLOMTATHT ST FHT SFHA AT ATHS SATAT SATET AL [STH T TS AT ALATATH T FHT

Multi-skill Foundation Course (MSFC) Level 1
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AT FY FHT AT ATq FARSIE T T, ATHS TYHE, ZEILNT TATET AT FT gramd g

[ERIRICIRC IR
Tiferer Ferel gTeT, e a1eT oy MTaw= AT 41T ATAA FArSt & TIOoHed =l qadr
[ERIIBIEICCRCIT L

SATAT T IS AN o 3T SITEd TIUF TEA. ST (ohed =T Fpd o HITETAT Fbd ATal, HIH gIase
SATTOT qiferer Fhetel HEFE oS STeq [HAd 339 GYal ®dl, g JiT.

ORT=AT 3T oAl oI ¢ UH T SHTgA HosTel TSy, Tl o el as|T=a1 Shiar st
© o UH TIIATAT [AST ARG g1 gal.

TeAF YTE SATHIAT TS 24 T Qo W ey qared ramqe et ariesia.

gafea fAww s+

FTATEH T A FE © AT AT ATEHTST A ITH AT TGOATHTST STIOMTH STATHT STEAT 36T
FATINATT AT T IFRTE TGN ATal. qee reqeft sfor IA=T are rome ATar. SA=Tear oy
FOTATGT BRAT FXOT AIFT gleed. af dd Hgeddl Hd FLOIMERT AIeATdl aEeds foff 7w I
(Nutrients) STIeaT ST SAHAT.

TIYE T ;. T aT=aT ATEETST AATAIAF AT AT FSA G T=AT FATTHT oI ART S0 A= FgoTal
T dcd (Nutrients) 1. T aR(Teh0T @I THTOT FHLqTd.

EEIEET

(Carbohydrates), 3= (Proteins), &rer (Fats), sfama=a (Vitamins), @@ (Minerals) & 9roft

(Water)
AT Tivs T e w1

?)

R)

?)

¥ (Proteins) : YT T&Id: ATEAT FAT RITHAT ATE BId. AqC=AT dradrid ==l =T
ZIVTT ST A% @Al ST, FHTH FLOATH 301 Hepd. ¢ UT FTAFATITET ¥ FALIST TaAhl Sl [Hobd.
TIETT AT SEITad AT G ATAdTd. T TAahTLaReT<hl FRTAT Tgd. T Ta91aaT 9@
ST AT AEATHS HFa A0 STET FT@radd gid. ATET=AT AT 0% a1 qT TATTET
FHATTE 1T FgUA THad! (AT AXqE TIAAT=T ATHar T6d. IqH = 9 ¢, St
HETERT TR MadTd. T8 9770 F T[] TR heiedl Tardid Traar=r a1 areadr.
Ry gard (Fats): %3 (Fats) TT=IT H&T START FZUMN O WET SHoT TEAATd. ¢ I0 Frer qareiamge ¢
FALNST TART SolT (ISHTH) Hopd. Bee 92 q=maer JIed J@ aNd SHedT e AT
=TT ST F1 B, 9, T T T AT SHaaaa AT STTRMHETST Reer qarei=r= 97ed% anrd. a1
TRTATHS (A, TT, TTH, ATU) THATAT 99 F ATEATE ATEAT.

Faia® (Carbohydrates): frswr 9aTel T==TAT AT AL, ATSATHS T o1 AGHT AT 2.
IS ATIUTE FIH FAAT Al (Had, ¢ UT Falah T ¥ FALrs sqel Il [Had, Fal
FITERHET T (FATAT) FIT FHAT. ATHS T AT TZVATH T FlAEe A HHT FHL0ITH HET 21,

sfrae= (Vitamins) : I <19 q&T T 3.

2)
?)

CEIGRE R0 IRURE: MR o
qToT e T T F

11
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) SHaqa ‘& I FwA TN ATEAT FATA ETAT FALATT: FieaT=t are FOr. FErET A0
FIHAT ST AT T ATS(F ATTATAT FTcA=T AT ST AT ATATBIT.
) Shaqa ‘& : g7 TR ¢ Shaqaa=T 99 A, AT <Afad THI AT e a<y Hwd
qEg<aT g, ATTAATT d ASTHEIA HA LI ATAGUATH FH HLd. THUST=AT TT qTET

)

FAT ‘T SHATIATAT ATITFHAT 3.

Sfamaeg ‘® ;I F1F WU AT FOEET TR w0 gre, &1 AT SRR e

THATIAT Feerdia sa.

%) Shama< ‘€ AIdT T HICEH A0 BIERTES TR THIT TEUATHTST 2 siama<a sreq
WETaTd AT, TS B T JTd AT=AT (AaaTHed T=T HIST aTeT e,

Shaa 9 i &

siaqaa | &9

& 38, AN, ST, Taat, AR, AT heb AT ATSAT o [ZLAT T rsar

€ qaaTer, Fie e s,

B Tt 3, Tg, RS e,

W fR=aT qrersTSAT, A, <o, G, A sfary,

El T, TTST, AATAT, T, HIH, ATH, SHET q1505, [T ITTATSAT, ATTSATA A STET]
@ TSI o5, 7 Ferstaeredr 9T, &g avfta we, UF, SaeT, Hldl, 7S AT 8T,

& (Minerals): eIXT=T A2 IOATATST SATTOT IAH LT TEUITHTST SAETIAT Flel AT AR, #ATT

SAAT HII TTAT TAST B0 STAYAH AT, AIAAT T el (A Frfamdt stam e 91 qeai=i T3 .
34T, TS, WY THUSAT T ek 37 FUA a8 FA19=d haarst & == ST gral.

T 9 &q T H
g/ T F
CINETC)
HfeorTd aeafasT: R werdTea, ArEvhy, | FOFW ¥ EIErAT ST S

e 7, fa=T
STTOIST: ger SATfor g Uarsd

FAFATETET o Heg<a™ g, Hhieadd g
HT SATTOT AT AT=AT FIATA FicerTHq AT
FIA. THRT HfeerTq THr 0% FHfeeraw
TRTHEY YA ATHS ST SMaeqF dr
FSTITTTT AT

HIERTH FerfasT ; RveT arereTAT, A, | &8 d A AT AwEEEEl shE ger
T, s T I AAT=AT FEU(Ael § Uh Hgwdrd
M e AT g, HTAT 9.

o ’ ' ATP T ZIoaTETS HE<aTS ATE.
E1rS AT AREIANA Alg 2 T@earq | ThAedtar  Bararea  fFar awwed

I,

ATANATS HET TTg 2 A oI agaTa
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&g (Heme iron) @ @18

SHAE g THIT |8 ARTeAT THhTY
9Tl (T3, 9T, AFATHEIGT § Tgot
AT ST 9Thd. giHAlg  @reie
ERIGURECH

(fer=e) =.

TTAATSAT, T, [P, T <.

FIA. TSN {H  HLOTAT FATTAATHE
gfadrer “e9=a1 (Immune System)®maTd
g Had .

FAEARAST : STATAA AT THTT
g ATEIdl AT SHAHES  arednd
TTAA THOMGET Jadd 379,
TG 9T ST AWHT aeadt
HISAT THTOTG AAISAgh SHATd.
AATEHAT FHALAT AT T A
FEEE I e amw wwer
STTa.

qraiee  (Thyroid) W=fiAT =i+
(Thyroxin T4) g #3%%F  (Hirmone)
FAPIEET AR E=AT TR
AR SUARM o9d. g T ar=ar
ATEETST AT HETATH AT, AT TATHD
Farash, I Aoy Foeed Ti=ar [ g9a=a
A= B, AT FHs T Sert
FTEd ST = S foree gra st av
HITEHT=AT AT qgANTHeS Aafea=
AT HETd e,

i (Na)
Trefer (K)
HUtoraw (Mg)

AT TaF ATTRTATHET g1 7o
T THTOITA STEAT.

BT T2 ITH T (A= STHeAT &ATT 3
arfor o =T YHeer gt (Osmotic

pressure of body fluids) TrEvaTaTSt ot

Fel  fEFeTET ot

Eg<aTHl  ATEA.

qg<aT= [ T HATd.

qToft (Water) : 919l § i d HgaT= TR 3lTg. HTUH STHATTATT Flgl Higeaiadd S eThel 0T qToaTiram
¢-9 o TEEaTIaAT SToq SR TR ATel. 0T TSt $-3 forex qoft O sraeas og. Jrvame T Faiied el
U ATAT AT FHol1 [XEUATHIST ST &I ATal. TEq qT0ATIER 0T =1+ 9T (Absorption),
7= (Digestion) SO ATHIwZOT (Assimilation) % eTaha ATl. IT=AT ATIHTE HI0maTST aroft IRt
TEd. ALRTATA AT TRTAT=AT SHSATHTS g1 IT0ATH T STELT 3.

AT ST T TG SAEHI= A THIT -
o Fafery o=, Fear=y 32T, g, SATEY, SIS, qige, AT, T, TS T

o  FHSYT [ STBt — T, Feahl, HET, Fdb!, gLaT, ATV, TTEET, HIATHEH, TS, IS <.
o U T UM Y& — T, Tal, TG, A1, FIST, a1, T, A 2,

o YTIONT — HawT, HTH, FiasT, ST 2.
o qEfaraT — 2ivTaTor, i, TIAES, AT, FIET, THT 3.

o WTSAT — FBATSAT, TTANTSH, FaHD T.

Multi-skill Foundation Course (MSFC) Level 1
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W — U%, TI%, FTel, Fbl, HAT 3.

AT q&TY — A&, FreAt=, fY, Sy, 7rgl, Ggrsiiy, 59T (TUTed=), AET (RTESE), qTT,

sireft Feet — qod, Tad =g, [T, JTHEd, @, 96T, T 2.

3L 1 D 1 A FALST FATT

2 UW fRmer garatHeT L FALIST AT

2 U forems Taretaer FAST HATT

IRET=AT 2 TReT AT AT . A I ST Mo sraeds |
T AT & SHATET .o ey asara

AT T e qareri= wr forE.
AT TR Fatashi= (FTrewT gerai=) F17 forgr.
JATIATHT 9T IR0l AT,

SATTEAT TTRTAT TTOATHT ST T T ?

.3 T GTeA I TEhia S he0T 4Ty T FSHT T F.

Multi-skill Foundation Course (MSFC) Level 1

14




3 Ty forsravaT=a fAfary ugei=T v .

%1 farnTer ?

FOaTY TS aAT=AT A SATTOT T TG =T HIOTeAT SATTOT AT AT

s fe e

T ITSTA Tt @A el fResarr srafera e

o FIYETY fASTATATAT AT Tgd ATIEA LST=AT ATALAAT TETET TaT a9a97 (3T, 9T, foer, =T,
=y s, wht )

o I TASTAATAT ARMRT 9@ , T4, ATfeed 3 =1 A< saar Ao,

o T TSI ATATHTL A HTTged AT STRLINTHT T =T HTedT 0.

AAATT AHIANT 4T / TTATEreH

TR IET AT FE TETET IS (ST, T, Fwr, =gy, =t v, wrsht 3.) v snfor et R swmr
It FaT -

= I AT

= fOSETITET T

»  fOrSTETATETE AT 9 (Fafee)

=TI AT (Ingredients ):

=TI 2Y-

= Fal (Flow chart)-

- T -

fRrerataTdt g

9) T TSI AT (ST fers: FLvaTqar) ATST=aT geaqeaehl Ik, © T ¢ TS Algdl TH1L Faied
o=t ARt fE=meatar qor srferd o,
R) T ATSTaY JErd UTS ST STHH, YT e AT TR 53 HL0l TUTT olg.

gafea Ry s+

o fafavae 9IRS s
9) oS TETF FNTAT fRHTar
?) TH FAWTAT = IT41.

)
3) T HTAH STQAT AT ZRTaT
¥) A g9 I 5314,

o et Re e s,

15
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qToATe FArSTTAT, AT fOrsTiarT, wEd TS F1eur, faeqara arsor, Ja@r.

AT

AT qSUATA AT AT BT i 81s 93 T AT=AT aTerdl Iiaae Fd AT=T a7er

grear eft ufefRerchy fRmtor sy wgorst srereeetor 2.
3o Tt o= fARaear Tt gt yu

?)

IO AFIRT IFBU : ST, AT, ATSAT, qTUATT IHSAT AT, IO IHSTITH JIIHE oo .
A, T T T AT qT0ATd s drd. AT TERA T SiaaeciaT q1eT grar. wHT qIof araTe srfor
TTSATaT ATHI Sl a< STTaaacai=T AT FHHT gl

wee faeqaraT wreter A7 geaid aroft, 99, 9O, UTae 9T FHICATET HTETHTAT ITART heldT T,
TeTET ITOTA Ty fOrstarer SITaTa. SETaeshi=T A1eT 7 roAT=T F=T FedT IOET TRT THIUT 8T T
BT TeadT FTAT 3R

JBU : AT ST AT q@U. delel AAIITT TaqH F€ Iard. AraHd Gu= STed AFedTHD

Stra|eca =T A1eT gl

ATSIATLT TATA ST TATT IV ; AT TeqANT ATTHIT FHHT HodTH gl THTTARE TEaAT AT,

aTha< fArraer ;a7 Teadia FH Fora TETd fOsEe ST, @ A9 AgHT 87 Sao ST, ST ot
TeIT AT IS,

qTAAT SR TAT AT 9arel fAsaer @ a7 geadiaq qars faOsfEaam Smeq J@ anrar. &= qiearax
AR SqA TAATH Tl 958 ATTIATANA HE ATg? TIEAT ST, ATHS SATaqacarar a1 gral. ATHS
T FASTEaET ATHRT Sae THAT FT dTel TS ATl BATAT (W FHHT FH0 / T[T A TaTd TH=ATT

EAG =T
ST FHC : T Tead1q Aaswe qared fOsiae Srard. AgRem g 98l ®I¥ 9% 9 req 1997 oot e

THATT EI Teadl FETeAT 37T,

TAFEIAH TERAT (HTAHIGeg) @ AT TLadId 95 9 IOUIAT AT Ileal M1+ FaH gra o farsrfeoamaret &t
TeIAGT ATILAT ST,

o qeTHidie qroored fesmfavamardt :

) U T, ST, 99 ST A154T.

) BTAUSIH AT BT ITH FHILT TAT=AT ATgle AT SHaaa = THTT ST STHd.

TR T=AT FHSATd @ S{taqa<d FTHd ATHS AT FLATT HIST FIG THT.

)
%) qIge TTUATT STEd AT qHT. (AT qIGBTATA Stravacd qTvgTd dTge STard)
) IS AT g1 Tq F Siaaa<d A6, (FSITAET JI€ AA e TS aqa<ard TH qed T F

SframraTa T gi)

Hb ATSAT AT TN SAT TS Fed ATSAT TTET A8 ARTAT L.

)

) HeBT, TSI, TAAFIA, Fig TT=AT TETET TGS START FT

¢) AT RRATgET T (e ST, SR AT SIAT Wi A 3 .
) HBATSATAT HIAT SIS FTG AH1. d2E, TATS ATA[Hg G0 AR, (TS Saqaaia o dqAd

TETT THTOT ST 3T )

16
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90)  HTSAT AT AT =% T, (AT SHra=ea =7 71T Frav.)
99) O, TT T §7 TATT I AR 4.
9%)  gaTHTa == ATI¥Or FETS HTILOT TG ATH07 ST JHTIT 2hd.
93) TSI FLATAT ATSTHET A IOl ATAVATIAEAT Ieheperel TTUT HTAT FgUTSl TS AdHT TS
%) ATSAT AT forsraT.
94) TaTY farsTeaTaR ST qTvfY ST 7 34T 9, ST, IS IETST AT,
9%) Ty TASTEv et ST SUAN T TH, A T T T Saqa<A AT 77T gl
99) oo farsTfaraT™T Tiesma® AR SaT. FETEadt IqT, FET FHT JBTT AT FAred.
9¢) a7 fASfaeaTay et aTer.
Q) TRETATT TS F& .
J0)  STFIAAT T AT, ABUATIEAT AISTOT, TTOATA IFHB TohaT AR FTA.
T

. 1 971 R St W

X W

TET TBATAT SCTATHTT GAF STTET FTHAATT oo =T AT Eral.

Tars fOTEa™T SYFHLITAT ATIL hed T qard Aqahv Frsrar.

HIS ATAAT ATRATT o, EIECEICEC L]

FRBATSATSAT TATHET ... T oo, TETTS STHTOT SITE] ST,
TEET=AT ST e, Straee e d

7. 2 T 97 o staer T g

X W

aTeaT stfaer aTiva = 749,
T ATHAT GTUATHET TG G0 ARTA.
et fOSTT AT TSt ST ST FET,

qTged TT0ATT ST =1} TI.

ward forsTeaeaTeT STedt= 9Tt S =T

T. 3 T ASHITT ST (gl

X W N o

S TaTY TS EAaTT SeRFEHT ATILATH HIVaT RIFET grar ?
EREBREIELRIEECENRE A
A FASEATAT=AT HITATET e TeaaT forgl.

ATSATHETS IO ed EREoaTaTeT R0t FTesST =47 2

s G 9=

http://www.marathivishwakosh.in/khandas/khand9/index.php?option=com_content&view=article&id=9

475&ltemid=2&limitstart=2
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¥ raTa =T fafery weadt — wTT ¢

%1 fareTer ?

ey iRa=ar fafare agdt st &t qrafaor, =reaor, 99- ST (preservative) aTIY, T aTaEe STSE e
oy (fehar).

s fe e

T qTSTA Trel @It rered fRaaor srafea sy,

o fafarer srorvars s fi -
?) efraror ey
R) ZTHET |
3) S T St
%) FA A, AATTHRI=AT T TeadT aTae =adr o7
o T FATATGTATHAT , WihaT kT ( Flow chart) sifor @@= g, fAteror Sigaar o,

AGATAT ATRIARIT Q4T / T fares

QT qare, AT Fdft THor a3 F:70-
b 1 % OO K o B s B 2 R A

ITQ : TMHET AT T FLoaTy w07 F qarIi=t fFhaa wrevare forFor.
AUTET e

9) femm=afar 39w afa=r Ter FMa=ar I

R) =t are Ferdier arfEer o |re gratedr I,

3) HET A TATT ATAT A 6T AT 8 TN F 79T AT T TTawT

ERIRRIGIEIGEIR L

o o o o NS
ATY: T, T, Felog, HIAAT dTeAl, FHAT, ATSUT (T [ T ek

ozt FATeul), g4, T, ¥ x ¥" = 91qe FIE.

qTRT :
Q) Zrer ¢f. R) FET wod. R) FHW . ¥) HTET Yo,

) #z ¢ 7. %) FoE T Y o HI=AT.\9) FHTAT TETY (FTERT, =, FTAT=HAT, FBT (9T, (1Y) THOT 43, &)

fArae uit.

FA
¢) IHET TTUATH Ew g =T,
R) TeTHESIA [GLaT W G T,
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3) TF=g TIHCT ATOATd HTA YT Foheaed f2 =qT.

%) STt SR T o ATCAT FIGH THT. (T / T feaah ToT=aT ATB=AT AT F6e)
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Preface

Ministry of Human Resource Development, Government of India developed the National Skill
Qualification Framework (NSQF) to introduce vocational courses from class 9" onwards. The NSQF
organizes qualifications according to a series of levels of knowledge and skills. These levels are defined in
terms of learning outcomes i.e. the competencies (knowledge, skills and attitude) which the learners must
possess regardless of whether they were acquired through formal, non-formal or informal education and
training system. Qualifications are made up of occupational standards for specific areas of learning units or
unit of competency. Units of competency are the specification of knowledge and skill and the application of
that knowledge and skill to the standard of performance expected in the workplace. The unit of competency
or National Occupation Standards comprising generic and technical competencies an employee should
possess are laid down by the Sector Skill Council of the respective economic or social sector.

Competency is defined in terms of what a person is required to do (performance), under what
conditions it is done (conditions) and how well it is to be done (standards). It can be broadly categorized into
foundational, practical and reflexive competencies. Generic competencies are considered essential for a
person to participate effectively in the workforce, whereas technical competencies are an individual’s
knowledge and expertise in the specific group task and its processes and its rules and regulations.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is
further broken down into knowledge and skills on the basis of which evidence is to be provided by the learner
and the evaluation is to be done by the teacher or trainer.

PSSCIVE which is part of NCERT New Delhi is mandated by Government of India as a apex R&D
Institute for Vocational Education. The institute has taken up development of Curriculum and course-ware for
NSQF Level 1 (class 9) to Level 4 (class 12) to introduce vocational courses in Secondary and senior
secondary schools in the country.

The above curriculum on Mechanical Technology is developed by a team of experts deputed by
Directorate of Vocational Education and Training, Mumbai, Maharashtra and vetted by PSSCIVE faculty and
coordinator. It is expected that the student workbook and teacher guide will be developed soon to start the
course from this academic year 2015-16.

Dr. R. B. Shivagunde
Joint Director and Head
PSSCIVE Bhopal
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Introduction

The National Skills Qualification Framework (NSQF) developed by the Ministry of Human Resource
Development (MHRD), Government of India is a descriptive framework that provides a common reference for
linking various qualifications. It is used for setting common principles and guidelines for a nationally
recognized qualification system covering Schools, Vocational Education and Training Institutions, Technical
Education Institutions, and Universities/Colleges.

The NSQF organizes qualifications according to a series of levels of knowledge and skills. These levels are
defined in terms of learning outcomes i.e., the competencies (knowledge, skills and attitude) which the
learners must possess regardless of whether they were acquired through formal, non-formal or informal
education and training system. Qualifications are made up of occupational standards for specific areas of
learning units or unit of competency. Units of competency are the specification of knowledge and skill and the
application of that knowledge and skill to the standard of performance expected in the workplace. The Unit of
competency or National Occupation Standards comprising generic and technical competencies an employee
should possess are laid down by the Sector Skill Council of the respective economic or social sector.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is further
broken down into knowledge and skills on the basis of which evidence is to be provided by the learner and
the evaluation is to be done by the teacher or trainer.

After successful completion of this course from Level 1 (Class 9) to level 4 (Class 12), students will be able
to perform job role of Mechanical Technology. Student can also go for higher education in degree courses in
engineering and science science stream.



NSQF Curriculum in Mechanical Technology 6

About the Sector

Manufacturing sector is the backbone of any economy that fuels growth, employment generation and acts as
a catalyst for agriculture and service sector. The Manufacturing sector has the scope for creating jobs for
millions of people. Manufacturing sector is broadly divided into Capital Goods & Engineering, Chemicals,
Petroleum, Chemicals & Fertilizers, Packaging, Consumer non-Durables, Electronics, IT Hardware &
peripherals, Gems & Jewellery, Leather & Leather Products, Mining, Steel & non-Ferrous Metals, Textiles &
Apparels and Water Equipment.

Manufacturing is a broad field and involves the role of many disciplines. The creation of product
passes through many stages right from innovation of ideas, testing of ideas by converting it into the working
prototype, techno-economic design, establishing Manufacturing processes, testing of final product, sales and
marketing etc. The Manufacturing is usually done on the shop floor. Manufacturing processes are the steps
through which raw materials are transformed into a final product, or parts into finished goods that meet a
customer's expectations or specifications. The Manufacturing process begins with the creation of the
materials. These materials are then modified through manufacturing processes to become the required part.
Manufacturing commonly employs a man-machine setup with division of labour in a large scale production.
Manufacturing processes include casting, machining, or reshaping the material, joining, heat treating, coating
etc.

Depending on the qualification, specialization and experience there are numerous job roles in the
Manufacturing sector. This curriculum is for the production workers who actually work on the shop floor,
operate the machine tools and convert the raw material into useable part or product.

After successful completion of level-1, the students will be able to perform the job roles of wood working
technician or carpenter, fitter after the completion of level-1l the job roles of welder, turner or machinist, after
the completion of level-lll the job roles of fitter and sheet metal worker and after the completion of level-IV
the job roles of welder, heat treatment technician and quality control technician. After completion of all the
levels the students can select the vocation of his choice or pursue higher studies including diploma,
graduation, post graduation or obtain specialized diploma in any of the job roles to become supervisor in the
industry.
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Objectives of the Course

Upon completion of this course, students will be able to:

» To provide an overview of the concepts, theory, operation, and application of Manufacturing
processes with an emphasis on the production of simple components from engineering materials.

* Develop understanding of basic Manufacturing processes, their capabilities and machine tools used
in the process.

* Prepare students about various activities related to Manufacturing processes and workshop
technology.

*  Orient students about various methods and techniques used in manufacturing operations.

Classroom Activities: Classroom activities are an integral part of this programme and interactive lecture
sessions, followed by discussions should be conducted by trained teachers. Teachers should make effective
use of a variety of instructional aids, such as Videos, Colour Slides, Charts, Diagrams, Models, Exhibits,
Handouts, Recorded Compact Discs, etc. to transmit knowledge in projective and interactive mode.

Practical Activities: Activities that provide practical experience through case based problems, role play,
games, etc. and practical exercises using props, tools and equipment should be regularly organized off-the-
job and on-the-job. Equipment and supplies should be provided to enhance hands-on experiences to
students in the chosen occupation. Trained personnel should teach specialized techniques such as
dismantling and assembling of computer parts, servicing of computers, operating Web programming, etc.

On-the-Job Training: On-the-job training (OJT) occurs whenever more experienced employee or supervisor
teaches less experienced person on how to do one or more tasks of a job. The training utilizes actual
equipment and materials. OJT should be undertaken in a structured manner with a training plan under the
supervision of an experienced trainer or supervisor. A training plan that reflects tasks to be performed and
competencies to be imparted should be prepared and signed by the student, teacher, and supervisor at the
workplace for training of the students in the organization/industry. The trainer should break down all the steps
of the job and train the students as per the training plan. In a structured OJT, the following steps should be
followed:

Step 1: The Instructor or the trainer tell, show, demonstrate, and explain. The trainer gives an overview of
the task while explaining the constructional details and use of the tools, equipment, materials, etc. in
performing the tasks.

Step 2: The Instructor or the trainer demonstrates each step in detail, actually doing the steps of the task
and explaining each step, one at a time, while the trainee watches. The steps may not necessarily be
demonstrated in the sequence of actual operation, as sometimes it is better that simple tasks are
demonstrated first to build confidence. Showing finished products at each appropriate step will help the
leaner understand what is required as outcome. While demonstrating, the trainer explains why each step is
done in the way it is done.

Step 3: It involves direct trainee participation. The trainer monitors the progress on a checklist of
competencies and offers feedback and pointers where and when needed.

Step 4: The trainee practices with clearly defined targets for performance standards.

Certification: Upon successful completion of this course, the State Education Board and the IT-ITeS Sector
Skill Council will provide a certificate to the student verifying the competencies acquired by the student. For
more details about SSC visit the website at http://www.asdc.org.in
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Competency Based Curriculum for NSQF Level 1 (Class 9)

Sector: Mechanical Technolog

Job Roles: Mechanical Fitter, Welder, Carpenter

Module Overview: Student should be able to know, identify and understand the important Manufacturing
processes used in converting the raw material into the product used by the consumers. They will be
introduced to various aspects of Manufacturing Processes, Hand Tools and Machine Tools used in
production of the components/products.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Sn |Unit Code |Unit Title Duration(Hours)
1 MT-101 Engineering Drawing — 1 50
2 |MT-102 Fitting 50
3 |MT-103 Joining Processes — 1 (Welding-Arc and oxy-Fuel) 50
4 |MT-104 Carpentry 50
5 |MT-105 OJT / Project work 50
Total Hours 250
Element Code | MT-101: Engineering Drawing — 1 Duration(Hours)
MT-101-E1 Introduction to engineering drawing (ED) and its applications 2
MT-101-E2 Drawing instruments ,accessories& their uses, Sizes of drawing sheets 5
MT-101-E3 Pattern of lines, lettering and numbers 4
MT-101-E4 Basic geometric constructions 9
MT-101-E5 Drawing scale 3
MT-101-E6 Dimensioning techniques 3
MT-101-E7 Concept of projections 4
MT-101-E8 Projection methods — Projection of solids (cylinder , cone ,prism and 12
pyramid and composite objects)
MT-101-E9 Introduction to CAD 8
Total duration in hours 50
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UNIT CODE & NAME

MT-101: Engineering Drawing — 1

DURATION

50 Hours

UNIT OVERVIEW

Student will be able to use drawing & drafting instruments properly & prepare
engineering drawings with appropriate convention.

MT-101-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to
engineering drawing

Able to understand the importance of
engineering drawing (ED) and its

Introduction to engineering drawing
(ED) and its applications

(ED) and its applications
applications
MT-101-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Introduction to
drawing instruments
and accessories

Able to use drawing instruments and
accessories

Identification drawing instruments
accessories& their uses, sizes of
drawing Sheets

MT-101-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Pattern of lines ,
lettering & numbers

Able to draw different types of lines,
lettering & numbering pattern according to
applications

Identification and Use of different
pattern of lines , lettering & numbers

MT-101-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Basic geometric
constructions

Able to draw the geometrical constructions
of — division of line & angle, triangle,
quadrilateral, polygons, circles etc.

Basic geometric constructions

MT-101-E5

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Drawing scale

Able to apply appropriate scale in Drawings

Application drawing scale

MT-101-E6

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Dimensioning
techniques

Able to apply appropriate dimensioning
techniques In engineering drawing

Dimensioning techniques and
application

MT-101-E7

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Concept of projections

Able to draw projections & planes
i.e.H.P,V.P,A\V.P. & G.L. in first and third
angle method

Understanding the concept of
projections, projection planes in first
and third angle method

MT-101-E8

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Projection methods

Able to draw projection of solids (cylinder,
cone, prism and pyramid and composite

Projection methods- first angle and
third angle projections
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Projection of solids

object ) using first and third angle method

Projection of solids (cylinder, cone
prism and pyramid and composite
object)using first and third angle
method

MT-101-E9

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to CAD

Able to start CAD, modify tool bar and
setting up drawing area

Introduction to CAD ,advantages,
getting started with CAD, windows,
drawing properties and coordinate
system

Skills

* Use of drawing & drafting Instruments
* Prepare drawings selecting appropriate scale, proper dimensioning with lettering and numbering
¢ Understanding the graphic projections,
*  Applications of CAD in drawing

Evaluation/Assessment

¢ Oral
¢ Visual
¢ Test

¢ Demonstration

Element Code | MT-102: Fitting

Duration (Hours)

MT-102-E1 Introduction to workshop practices 02
MT-102-E2 Common hand tools 04
MT-102-E3 Holding tools and cutting tools 04

MT-102-E4 Cutting, chiselling, filing, drilling, tapping, dyeing, reaming, hand 18
grinding processes.

MT-102-E5 Pipe cutting, threading, bending & joining of various accessories 18
MT-102-E6 Measuring& marking tools used in fitting shop 04
Total duration in hours 50

UNIT CODE & NAME [MT-102: Fitting

DURATION 50 Hours

UNIT OVERVIEW Student will be able to perform various filing& fitting operations using different tools
MT-102-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Introduction to
workshop practices

Able to demonstrate importance of safety
precautions, environment & hygiene

Understanding to workshop practices
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awareness in workshop

safety precautions, environment &
hygiene awareness

MT-102-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Common hand tools-
types, specifications &
use

Able to use various hand tools in fitting
shop

Able to use spanners and wrenches
Able to use different types of pliers

Able to use striking tools

Identification of hand tools-types,
specifications & applications

Able to use marking tools used in machine
shop

Able to use measuring tools

Identification of measuring tools-
types, specifications &
applications(scale,venire calliper,
micro meter inside/ outside)

MT-102-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Holding tools and
cutting tools

Able to use cutting tools in fitting shop
Able to use vices and clamps

Able to use hand hacksaw

Able to use files

Able to use chisels

Able to use scrapers and reamers

Identification of different types of
cutting tools, their specifications and
applications

Identification of vices and clamps their
specifications & applications

Identification of hand hacksaw and
blade their specifications and
applications

Identification of different types of files
their specifications & applications

Materials of files for different
applications

Identification of different types of
chisels their specifications and
applications

Identification of scrapers and reamers
their specifications and applications

MT-102-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Cutting, chiselling,
filing, drilling, tapping,
dyeing, reaming, off
hand grinding
processes

Able to do marking & cutting as per drawing
Able to do chiselling as per marking

Able to do straight, parallel, angular, radius
filing as per drawing

Able to perform drilling& reaming operations
on bench/pedestal drilling machine

Able to do tapping & dyeing, manually

Fitting operations — marking, cutting,
chiselling, diff types of filing, tapping,
dyeing etc.

Bench & pillar type drilling machines-
their construction & working .Selection
of speed & feed for drilling, reaming &
tapping

Performing drilling reaming & tapping
operations on bench & pillar type
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Able to perform off hand grinding on
pedestal grinder following safety

drilling machines

Pedestal grinders — their construction

threading, bending&
joining of various

& joining the various accessories with pipe
fitting

precautions & working. off hand grinding on
pedestal grinder
MT-102-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Pipe cutting, Able to do pipe cutting, threading, bending |[Measurement concepts and systems

Linear measurement tools

accessories Angular measurement tools
Able to use angular measurement tools
Able to use marking and layout tools marking and layout tools
Able to carry out drilling and grinding
operations

MT-102-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Measuring & Marking
tools used in fitting
shop

Able to demonstrate importance of
measurement

Able to use linear measurement tools

Dimensioning techniques and
application

Skills

* ldentification of hand tools, marking, measuring, holding & cutting tools.
*  Measurement skill

*  Marking skill

* Handling of hand tools
* Handling of cutting tools
* Handling of workshop machine tools

Evaluation/Assessment

1. Practical test
2. Oral test

3. Demonstration

Element Code [ MT-103: Joining Processes — 1 (Welding-Arc and Oxy-Fuel) Duration (Hours)
MT-103-E1 Introduction to welding and safety precautions 05
MT-103-E2 Types of welding processes and its applications 05
MT-103-E3 Welding terms, definitions and welding symbols 05
MT-103-E4 Arc welding, power sources and its applications 18
MT-103-E5 Soldering and brazing process 05
MT-103-E6 Oxy-fuel welding and cutting 12

Total duration in hours 50
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UNIT CODE & NAME |MT-103: Joining Processes — 1 (Welding-Arc and Oxy-Fuel)

DURATION 50 Hours

UNIT OVERVIEW Student will be able to identify the types welding terms symbols, identify and use of
tools to carry out welding work.

MT-103-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Introduction to Able to demonstrate the importance of Introduction to welding, safety in
welding, safety in safety in welding shop welding shop

welding shop

MT-103-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Types of welding Able to demonstrate different types of Understanding of types of welding
processes and its welding and their applications and their materials

applications

MT-103-E3 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Welding terms, Able to demonstrate the welding terms, Introduction to welding terms,
definitions and definition and symbols and its applications |definition and symbols

welding symbols

MT-103-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Arc welding, power Should able to perform the following Introduction and understanding of
sources and its metal arc welding and different types
applications of joints, , power sources and its
Striking an arc and depositing straight and |applications

wearing beads on MS in flat position

on AC power source

Arc welding process by using DC
Produce arc welded filet lap & T joints in welding rectifiers.

mild steel in flat position Arc welding joints by using generators

Produce arc welded filet lap & T joints in

mild steel in flat position Type, specification, coding of

electrode. Selection criteria.
Produce arc welded Inside corner joint in

. . " Selection of various section for shed
mild steel in flat position

fabrications
Produce arc welded square butt joint in mild

steel in flat position Calculation of bill of materials,

costing, operating cost, and sale cost,
Produce arc welded single V but joint in profit.
mild steel in flat position

Produce arc welded single V but joint in
mild steel in flat position

Able to operate DC rectifiers for diff joints

Able to operate DC generator for different
welding joints

Able to select welding electrode in
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accordance with welding process
Able to perform pipe welding

Able to fabricate window grill/gate trusses
etc.

MT-103-E5

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Types of brazing and
soldering process

Able to perform, brazing and soldering
operations

Brazing, soldering processes,
applications, advantage,
disadvantages

MT-103-E6

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Oxy-fuel welding and
cutting

Able to understand importance of oxy-fuel
welding and cutting

Able to identify components of oxy-fuel
welding outfit

Able to understand, identify and prepare
and oxy-fuel welding joints

Able to adjust and operate oxy-fuel welding
outfit

Able to weld simple joints

Able to cut thin sheets by oxy-fuel welding
outfit

Oxy-fuel welding and cutting process
Oxy-fuel welding ouffit

Oxy-fuel welding joints

Oxy-fuel welding ouffit

Oxy-fuel welding operation

Oxy-fuel cutting operation

Skills

* Identification of basic material

¢ Measurement skill

* Handling of welding tools and accessories
* Handling of welding outfits

*  Marking skill

* Observation for defects in joints

Evaluation/Assessment

Oral

Visual

Test
Demonstration
Inspection

arON =
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Element Code (MT-104: CARPENTRY Duration (Hours)
MT-104-E1 Introduction to carpentry, safety in carpentry shop 03
MT-104-E2 Types of common woods, plywood and other carpentry materials 07
MT-104-E3 Measuring and marking tools, and hand tools 10
MT-104-E4 Common wood joints, wood fasteners and adhesives, cabinet 30

furniture making.

Total duration in hours 50
UNIT CODE & NAME | MT-104: CARPENTRY
DURATION 50 Hours

UNIT OVERVIEW

Student will be able to identify the carpentry material, identify and use marking and
layout tools, hand tools, and carry out carpentry work

MT-104-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to
carpentry, safety in
carpentry shop

Able to Understand the importance of
carpentry and safety in carpentry shop

Introduction to carpentry, safety in
carpentry shop

MT-104-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Common woods,
plywood and other
carpentry materials

Able to identify the common woods and
their applications

Able to identify plywood, block board,
particle board and chip board used in
carpentry and their applications

Types of common woods, plywood
and other carpentry materials; their
brand name and common
applications.

MT-104-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Measuring and
marking tools, and
hand tools

Able to understand the working of sawing
and cutting tools

Able to understand the working of marking
and layout tools

Able to use sawing and cutting tools

Able to understand the working of planning
and shaping tools

Able to use planning and shaping tools

Able to understand the working of drilling,
boring, holding and clamping tools

Able to use drilling, boring, holding and
clamping tools

Able to understand working of striking tools

Marking and layout tools
Planning and shaping tools

Drilling and boring, holding and
clamping tools

Striking tools
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Able to use striking tools
MT-103-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Common wood joints, |Able to perform various joints used in Wood joints, their application, strength
wood fasteners and carpentry and weakness
adhgswes and cabinet Able to make simple wooden composite Calculation of bill of material,
making : . . o X ,
jobs involving all joints operating cost, sale cost and profit
Able to make cabinet furniture using Understanding fasteners, adhesives
plywood and sun mica and their applications
Able to make small partition by using Aluminium channels, types
aluminium channel and hardboard specification applications, channel
cutting machines

Skills

* Marking skill

*  Measuring skill

* Handling of hand tools

* Handling of cutting tools

* Handling of machine tools

Evaluation
1. Inspection — visual
2. Oral
3. Test
4. Demonstration
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Competency Based Curriculum for NSQF Level 2 (Class 10)

Sector: Mechnical Technology, Job Role: Turner, Welder, Draftsman, Fabricator

Module Overview: Student should be able to know, identify and understand the important metal turing
processes used in converting the raw material into the product used by the consumers. They will be
introduced to various aspects of metal turing processes, Hand tools and machine tools used in production of

the products.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions

consisting of the following 05 modules, called as Units.

Sn | Unit Code | Unit Title Duration (Hours)
1 |MT-201 Engineering Drawing — 2 50
2 |MT-202 Joining Processes — 2 50
3 |MT-203 Sheet metal work 50
4 [MT-204 Material removal process — 1 50
5 [|MT-205 OJT and Project Work 50
Total Hours 250

Element Code | MT-201: Engineering Drawing — 2

Duration (Hours)

MT-201-E1 Orthographic projections 15
MT-201-E2 Isometric projections 15
MT-201-E3 Sectioning (simple machine parts) 05
MT-201-E4 Assembly drawing and reading drawings 05
MT-201-E5 Application of CAD 10

Total duration in hours 50

UNIT CODE & NAME | MT-201: Engineering Drawing — 2

DURATION 50 Hours

UNIT OVERVIEW
instruments to draw the drawing

Student will be able to understand engineering drawing and use drawing

MT-201-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Orthographic Able to draw orthographic views from Orthographic projections- | & Ill angle
projections pictorial views of projections
Able to draw orthographic views of simple | Method of drawing orthographic views
machine elements from pictorial views
MT-201-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
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Isometric projections

Able to draw isometric views from
orthographic views

Method of drawing isometric views
from orthographic views

MT-201-E3 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Sectioning Able to understand types of sections & Concept of sectioning cutting plane
sectional views lines
Able to draw the sectional views from cut | Type of sections and sectional views
section of given machine parts

MT-201-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Assembly drawing
and reading of

Able to understand concept of assembling &
dissembling

Assembly drawing

Concept of assembling & dissembling

drawings . .
Able to d_raw assembly drawings of simple Introduction to blue print
assemblies
Able to read & interpret drawings/ blue Importance of reading of drawings
prints of simple machine components

MT-201-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Applications of CAD

Able to draw simple object by using CAD

Introduction to various tool bar (draw,
modify, view etc.) used in CAD

Skills

* Use of drawing & drafting instruments
* Prepare drawings selecting appropriate scale, proper dimensioning with lettering & numbering

Evaluation/Assessment

e Oral

*  Visual

* Test

* Demonstration
Element Code | MT-202: Joining Processes — 2 (Advanced Welding) |Duration (Hours)
MT-202-E1 MIG and TIG welding 10
MT-202-E2 Resistance welding 10
MT-202-E3 Submerged and thermit welding 10
MT-202-E4 Plasma welding 10
MT-202-E5 Mechanical joining and adhesive bonding 10

Total duration in hours 50
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UNIT CODE & NAME

MT-202: MT-202: Joining Processes — 2 (Advanced Welding)

DURATION

50 Hours

UNIT OVERVIEW

Student will be able to identify the types of welding like MIG,TIG, resistance,
submerged& thermit weldings, introduction to plasma welding, mechanical bonding.

MT-202-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

MIG and TIG Welding

Able to understand the principle and
working of MIG welding process

Able to identify components of MIG welding
machine

Able to adjust and operate MIG welding
machine and weld simple joints

Able to understand the principle and
working of TIG welding

Able to identify components of TIG welding
machine

Able to adjust and operate TIG welding
machine and weld simple joints

MIG welding process
MIG welding machine
MIG welding operation
TIG welding process
TIG welding machine

TIG welding operation

MT-202-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Resistance welding

Able to understand importance of resistance
welding

Able to identify components of spot welding
machine

Able to adjust and operate spot welding
machine

Able to weld lap joints

Resistance welding process
Spot welding machine

Resistance welding operation

MT-202-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Submerged and
thermit welding

Able to understand the principle and
working of submerged arc welding process

Able to list the applications of submerged
arc welding

Able to understand the principle and
working of thermit welding process

Able to list the applications of thermit
welding

Submerged arc welding process
Thermit welding process

Thermit welding applications

MT-202-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to plasma

Able to understand the principle and

Plasma welding process
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and adhesive bonding | mechanical joining of metals

Able to identify different types of fasteners

Able to prepare a mechanical joint by using
portable electric drill and hand tools

Able to understand the application of
adhesive bonding of metals

Able to identify different types of adhesives

Able to prepare an adhesive joint

welding operation of plasma welding
MT-202-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Mechanical joining Able to understand the application of Mechanical joining

Different types of fasteners
Hand and portable electric tools
Adhesive bonding process
Adhesives

Adhesives joint

Skills

* Identification of basic material

*  Measurement skill

« Handling of welding tools and accessories
* Handling of welding outfits

*  Marking skill

*  Observation for defects in joints

Evaluation/Assessment

e OQral
¢ Visual
e Test

¢ Demonstration
* Inspection

Element Code | MT-203: Sheet Metal Work Duration (Hours)
MT-203-E1 Importance of sheet metal work 02
MT-203-E2 Types of sheet metals 02
MT-203-E3 Sheet metal product shapes and drawing 02
MT-203-E4 Geometric construction and drafting 04
MT-203-E5 Sheet metal marking, layout & hand tools 04
MT-203-E6 Types of sheet metal joints 08
MT-203-E7 Development of pattern layout 08
MT-203-E8 Machines used in sheet metal shop 05
MT-203-E9 Sheet metal operations 15
Total 50
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UNIT CODE & NAME

MT-203: Sheet Metal Work

DURATION

50 Hours

UNIT OVERVIEW

Student will be able to understand the importance of sheet metal work and carry out

sheet metal work operations.

MT-203-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Importance of sheet

Able to understand importance of sheet

Importance of sheet metal work

metal work metal work and identify sheet metal
products
MT-203-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Types of sheet metals

Able to understand and identify sheet
metals, specifications, and sheet metal
material

Sheet metal and their materials

MT-203-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Sheet metal product
shapes and drawing

Able to understand and identify shapes of
sheet metal components

Able to understand and interpret 2-D
drawing

Able to prepare drawing of simple objects

Able to identify and use drawing instruments

Sheet metal component shapes
Concept of working drawing

Drawing instruments

MT-203-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Geometric Able to understand importance of geometric | Geometric constructions
construction and construction for pattern development

drafting Able to make simple geometric construction

MT-203-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Sheet metal marking
layout tools & hand
tools

Able to understand importance of marking
and layout tools

Able to identify and use marking and layout
tools

Able to understand importance of hand tools

Able to identify and use hand tools for
making sheet metal products

Marking and layout tools

Hand tools

MT-203-E6

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Types of sheet metal
joints

Able to understand importance of sheet
metal joints

Sheet metal joints
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Able to identify and explain sheet metal
joints in the sheet metal products

MT-203-E7

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Development of
pattern layout

Able to understand importance of pattern
layout

Able to make pattern layout of simple
products

Able to use drawing instruments for making
layout

Pattern layout

Drawing instruments

MT-203-E8

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Machines used in
sheet metal shop

Able to understand the importance of sheet
metal machines

Able to identify and explain the working of
manual and power operated machines

Able to operate manual and power operated
machines for carrying out sheet metal work

Sheet metal machines

Manual and power operated sheet
metal machines

MT-203-E9

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Sheet metal
operations

Able to understand the importance of sheet
metal operations

Able to carry out simple sheet metal
operations

Able to use marking and layout tools
Able to use hand tools
Able to make pattern development

Able to make simple sheet metal products

Sheet metal operations

Skills

* Identification of basic material

e Marking & measurement skill

* Drawing and drafting skill

» Handling of hand tools ,cutting tools
* Handling of workshop machine tools

Evaluation/Assessment

¢ Oral

¢ Visual &Test

¢« Demonstration
* Inspection
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Element Code | MT-204: Material removal process — 1 Duration (Hours)
MT-204-E1 Lathe machine parts and functions 05
MT-204-E2 Accessories and safety precaution 05
MT-204-E3 Cutting tools and its nomenclature 05
MT-204-E4 Lathe operations 35

Total 50
UNIT CODE & NAME |MT-204: Material removal process — 1
DURATION 50 Hours
UNIT OVERVIEW Students will be able to understand material removal process of turning.
MT-204-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Lathe machine parts
and functions

Demonstrate types lathe its parts and its
functions

Introduction, importance of lathe
machine & various types & its
accessories and functions.

MT-204-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Accessories and
safety precaution

Demonstrate accessories and safety at
lathe shop

Various accessories and their use,
safety precaution specific to turning
on the lathe.

MT-204-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Cutting tools and its
nomenclature

Able to identify various angles and cutting
edges on cutting tools

Understanding cutting tool, geometry,
its nomenclature and importance.

MT-204-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Lathe operations

Operate machine and adjust controls &
loading and unloading of parts

Checking alignment of lathe centers,
mounting job in between centre

Parallel turning practice- measurement with
scale and caliper

Facing, centring, straight turning , step
turning, taper turning, drilling , boring
threading, within £ 0.1 mm whenever
applicable and should be able to measure
with vernier caliper

Familiarization the use of speed ,
feed, chart available on the machine
and selection & setting of speed &
feed for turning operation

Understanding of holding the Job in
job holding devices like, chuck

Understanding of between centre and
other work holding devices

Understanding different lathe
operation of facing, centering, straight
turning, step turning, taper turning,
threading and drilling and boring
operations.
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Skills

* lIdentification of basic material

*  Measurement skill

¢ Marking skill

* Handling of hand tools

* Handling of cutting tools

* Handling of lathe machine tools and accessories

Evaluation/Assessment

e OQral
« Visual
e Test

¢ Demonstration
* Inspection
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Competency Based Curriculum NSQF Level 3 (Class 11)

Sector: Mechanical Technology, Job Roles: Machinist, Moulder, Heat treatment Technician

Name of Module: Mechanical Technology

Module Overview: Student should be able to know, identify and understand the important manufacturing
processes used in converting the raw material into the product used by the consumers. They will be
introduced to various aspects of manufacturing processes, hand tools and machine tools used in production
of the products.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 5 modules, called as Units.

Sn |Unit Code | Unit Title Duration (Hours)
1 [MT-301 Engineering materials & its properties 10
2 |MT-302 Introduction to casting and moulding , metal forming and plastic 50
moulding
3 [|MT-303 Material removal processes — 2 200
4 |MT-304 Surface treatment, heat treatment and finishing operation 40
5 |MT-305 OJT / Project work 50
Total Hours 350
Element Code | MT-301: Engineering materials & its properties Duration (Hours)
MT-301-E1 Introduction of engineering materials 01
MT-301-E2 Classification, compositions & uses of engineering materials 05
MT-301-E3 Mechanical properties of engineering materials 02
MT-301-E4 Physical properties of engineering Materials 02
Total 10
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UNIT CODE & NAME

MT-301: Engineering materials & its properties

DURATION

10 Hours

UNIT OVERVIEW

Student shall be able to classify Engineering material, their composition and use.
Student shall be able to understand physical & mechanical Properties of material

MT-301-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction of
Engineering materials

Able to understand importance of
Engineering materials

Introduction of Engineering materials

MT-301-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Classification,
compositions & uses
of engineering
materials

Able to understand various ferrous materials
and alloys and their compositions and
applications

Able to understand various non ferrous
materials and alloys and their compositions
and applications

Able to understand cast irons and their
compositions & applications

Able to understand synthetic and their
compositions & applications

Classification, compositions & uses of
engineering materials

MT-301-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Properties of
engineering materials

Able to understand mechanical properties of
engineering materials

Mechanical properties of engineering
materials

MT-L301-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Physical properties of
engineering materials

Able to understand physical properties of
engineering materials

Physical properties of engineering
materials

Skills

» Selection of materials on the basis of composition for appropriate application
» Selection of material on the basis of mechanical & physical properties

Evaluation/Assessment

¢ Inspection — Visual

¢ Oral
e Test

¢ Demonstration
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process, casting
terminologies and
steps used in making
casting.

Element Code | MT-302: Introduction to Casting and Moulding, Metal forming and | Duration (Hours)
Plastic moulding
MT-302-E1 Importance of casting process, casting terminologies and steps used 4
in making casting.
MT-302-E2 Types of patterns 3
MT-302-E3 Casting processes (Expandable & Permanent) 10
MT-302-E4 Metal melting furnaces 5
MT-302-E5 Finishing of casting and casting defects 5
MT-302-E6 Importance of metal forming and shaping 3
MT-302-E7 Hot and cold forming 4
MT-302-E8 Forging 4
MT-302-E9 Introduction to plastic moulding 2
MT-302-E10 Introduction to polymer, thermoplastic and thermosetting plastic, 2
MT-302-E11 Important plastic moulding and forming processes 4
MT-302-E12 Thermoforming and extrusion 4
Total 50
UNIT CODE & NAME | MT-302:Introduction to Casting & Moulding, Metal forming, Plastic moulding
DURATION 50 Hours
UNIT OVERVIEW Student will be able to understand casting & moulding processes and identify
products made by casting processes.
MT-302-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Importance of casting |Able to understand and explain the Casting process.

importance of casting process. Casting terminologies.

Able to understand and explain casting

terminologies. Casting steps

Able to understand and explain the steps
required in producing a casting.

MT-302-E2

PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Types of patterns

Able to understand and explain use of Types of patterns and their
single piece, split, match plate, gated, cope |applications.
and drag, skeleton, sweep, loose piece,

follow board, and segmental patterns. Pattern allowances

Able to understand and explain the
importance of pattern allowances.
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MT-302-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Casting processes

Able to understand and explain steps to
produce sand casting and moulding sand

Sand casting steps and composition
of moulding sand

(Expandable & composition

Permanent) P Investment, shell moulding, plaster
Able to understand and explain investment, |mould, ceramic mould and expanded
shell moulding, plaster mould, ceramic polystyrene moulding processes.
mould and expanded polystyrene moulding Permanent mould casting processes
processes.
Able to understand the importance of Sar:t\i/:y dégnctﬁﬁmgl’ gzﬁﬁur:nc:jye
permanent mould casting processes squee%e castinggprocessgs
Able to understand and explain gravity dye Horizontal and vertical continuous
casting, pressure dye casting, centrifugal casting and vacuum castin
casting and squeeze casting processes procegses 9
Able to understand and explain continuous
casting processes- horizontal, and vertical
and vacuum casting processes

MT-302-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Metal melting

Able to understand the importance of metal

Metal melting furnaces

furnaces melting in casting. Working of cupola, crucible, induction
Able to understand and explain the working [and electric arc furnaces.
of cupola, crucible, induction and electric
arc furnaces.

MT-302-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Finishing of casting
and casting defects

Able to understand the importance of
finishing and casting defects

Able to understand and explain fettling,
blasting, heat treatment, cleaning and
coating of castings.

Able to understand and explain the casting
defects and their causes.

Finishing of casting and casting
defects

Fettling, blasting, heat treatment,
cleaning and coating of castings.

Casting defects.

MT-302-E6

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Importance of metal
forming and shaping

Able to understand the importance of metal
forming and shaping

Metal forming and shaping processes

MT-302-E7

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Hot and cold forming

Able to understand the importance of hot
and cold working processes

Able to identify and list the products made
by hot and cold working processes

Able to explain advantages/ disadvantages
of hot & cold working processes

Hot and cold forming processes
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MT-302-E8 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Forging Able to understand the importance of Forging process
forging process Hand forging tools
Able tq understand different forging Smithy hearth
operations
Able to understand and explain working of Power hammer and forging
simple hearth Upsetting and bending operations
Carry out simple forging operation using
hand forging tools
MT-302-E9 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Introduction to plastic
moulding

Able to understand importance of plastic
moulding processes

Plastic moulding

MT-302-E10

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to
polymer,
thermoplastic and
thermosetting plastic

Able to understand polymer, thermoplastic
and thermosetting plastics

Able to identify products made of
thermoplastic and thermosetting plastics

Introduction to polymer, thermoplastic
and thermosetting plastic

Thermoplastics and thermosetting
plastics

MT-302-E11

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Important plastic
moulding and forming
processes

Able to understand important plastic
moulding and forming processes

Able to understand importance of injection
moulding process

Able to explain working of injection
moulding machine and process

Able to list the products made from injection
moulding process

Able to understand importance of
compression moulding process

Able to explain working of compression
moulding machine and process

Able to list the products made from
compression moulding process

Able to understand importance of blow
moulding process

Able to explain working of blow moulding
machine and process

Able to list the products made from blow
moulding process

Plastic moulding and forming
processes

Injection moulding process

Injection moulding machine and
process

Injection moulded products
Compression moulding process

Compression moulding machine and
process

Compression moulded products
Blow moulding process

Blow moulding machine and process
Blow moulded products

Rotational moulding process

Rotational moulding machine and
process

Rotational moulded products

Plastic moulding processes and
machines used in plastic moulding
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Able to understand importance of rotational
moulding process

Able to explain working of rotational
moulding machine and process

Able to list the products made from
rotational moulding process

Able to make a list of plastic moulding
processes and machines used for moulding
after visiting a plastic moulding factory/shop

MT-302-E12

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Thermoforming and
extrusion

Able to understand importance of
thermoforming process

Able to explain working of thermoforming
machine and process

Able to list the products made from
thermoforming process

Able to list steps for thermoforming
processes and machines used for
thermoforming after visiting a plastic
moulding factory/shop

Able to understand importance of extrusion
process

Able to explain working of extrusion
machine and process

Able to list the products made from
extrusion process

Able to list steps for extrusion processes
and machines used for extrusion after
visiting a plastic moulding factory/shop

Thermoforming process
Thermoforming machine and process
Thermoformed products

Thermoforming processes and
machines used in thermoforming

Extrusion process
Extrusion machine and process

Extrusion processes and machines
used in extrusion

* Identification of materials

* Handling of mould making tools

* Handling of hand tools

* Handling of furnaces

» lIdentification of defects in casting

* Handling of plastic moulding machine tools

Evaluation
* Accuracy
¢ Inspection
¢ Oral
e Test
¢ Demonstration
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Element Code [ MT-303: Metal Removal Processes — 2 Duration (Hours)
MT-303-E1 Metal removal processes 10
MT-303-E2 Shaping 25
MT-303-E3 Planing 20
MT-303-E4 Broaching and sawing 25
MT-303-E5 Milling 100
MT-303-E6 Grinding 20

Total 200
UNIT CODE & NAME |MT-303: Material Removal Processes — 2 (Shaping, Planing, Broaching &
Sawing, Milling, Grinding)
DURATION 200 Hours
UNIT OVERVIEW Students will be able to understand and practice the material removing processes
MT-303-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Metal removal

Able to select cutting tools according to

Understanding mechanics of material

processes types of materials, operations to be removal processes.
performed
MT-303-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Shaping process

Able to understand importance of Shaping
operations.

Able to understand and explain the use of
cutting tool.

Able to understand and explain the working
of shaping machines

Able to understand and explain the shaping
operations

Able to carry out simple shaping operations
on shaping machine

Shaping processes.

Single point cutting tool
Shaper and shaper mechanism
Shaping operations

Key-way cutting and V-groove cutting

MT-303-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Planning process

Able to understand importance of planing
operations.

Able to understand and explain the use of
cutting tool.

Able to understand and explain the working
of planing machines

Able to understand and explain the planning

Planing process

Single point cutting tool
Planing machine
Planing operations
Machining operations
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operations

Able to explain simple planning operations
on planing machine after visiting to the
machine shop of the company

MT-303-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Broaching and
sawing processes

Able to understand importance of broaching
operation

Able to understand and explain the use of
broaching tool.

Able to explain simple broaching operations
on broaching machine after visiting to the
machine shop of the company

Able to understand importance of sawing
operation

Able to understand and explain the use of
saw blades

Able to understand and explain the working
of power hacksaw and band saw machine

Able to carry out sawing operations on
power hacksaw and band saw

Broaching processes
Broaching tool
Machining operations
Sawing process

Saw blades

Power hacksaw and band saw
machines

Straight and angular sawing
operations

MT-303-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Milling Able to understand types and specifications | Types and specifications of milling
of milling machine. machine.
Milling accessories Milling accessories and function of
Able to understand Importance of milling each parts.
operations. Milling process
Able to understand and explain the use of | Multipoint cutting tools milling, tool
cutting tool. holders, selection and use of carbide
Able to understand and explain the working tip tools
of milling machines Horizontal and vertical milling
Able to understand and explain the milling machines
operations Milling operations, up and down
Able to carry out simple milling operations milling, selection of speed and feed
on horizontal, vertical and universal milling |Slab milling, end milling, slot milling
machines i. e. slab milling, slot milling ,end |,keyway milling , gear cutting, index
milling, keyway milling, rack and pinion milling
MT-303-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Grinding processes

Able to understand types and specifications
of Grinding machines

types and specifications of Grinding
machines
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Able to understand importance of grinding
operation

Able to understand and explain the
specification, selection and use of different
types of grinding wheels. Able to do wheel
dressing and balancing

Able to understand and explain the working
of surface and cylindrical grinding machines

Able to understand and explain the grinding
operations

Able to carry out grinding operations on
surface and cylindrical grinding machines

Grinding processes

Grinding wheels —types ,
specifications ,materials, wheel
dressing and balancing

surface and cylindrical grinding
machines

Grinding operations

Rough and finish grinding operations

Skills

¢ |dentification of basic material
*  Measurement skill

e Marking skill

* Handling of hand tools
* Handling of cutting tools
* Handling of workshop machine tools

Evaluation/Assessment

¢ Oral
¢ Visual
e Test

¢« Demonstration
¢ Inspection




NSQF Curriculum in Mechanical Technology 34
Element Code | MT-304: Surface treatment , Heat treatment and Finishing Duration (Hours)
Operation
MT-304-E1 Importance of surface treatment and finishing processes 04
MT-304-E2 Honing, lapping and super finishing processes 08
MT-304-E3 Mass surface finishing processes 08
MT-304-E4 Coating and painting processes 06
MT-304-E5 Importance of heat treatment in manufacturing 02
MT-304-E6 Annealing 03
MT-304-E7 Normalizing 03
MT-304-E8 Tempering 03
MT-304-E9 Hardening 03
Total duration in hours 40
UNIT CODE & NAME |MT-304: Surface treatment , Heat treatment and Finishing Operation
DURATION 40 Hours
UNIT OVERVIEW Student will be able to understand the application of Surface Treatment and
Finishing processes in manufacturing and practice painting of the product.
MT-304-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Importance of surface
treatment and
finishing processes

Able to understand importance of surface
treatment and finishing processes in
manufacturing

surface treatment and finishing
processes

MT-304-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Honing, lapping and
super finishing
processes

Able to understand importance and
application of honing process

Able to list down steps for carrying out
honing operation after visiting the factory

Able to understand importance and
application of lapping process

Able to list down steps for carrying out
lapping operation after visiting the factory

Able to understand importance and
application of super finishing process

Able to list down steps for carrying out
super finishing operation after visiting the
factory

Honing process
Lapping process

Super finishing process




NSQF Curriculum in Mechanical Technology

35

MT-304-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Mass surface finishing
processes

Able to understand importance and
application of Mass surface finishing
processes

Able to understand importance and
application of barrel finishing, vibratory
finishing and sand blasting

Able to list down steps for carrying out
barrel finishing, vibratory finishing and sand
blasting operation after visiting the factory

Able to understand importance and
application of polishing and buffing

Able to list down steps for carrying out
polishing and buffing after visiting the
factory

Mass surface finishing processes

Barrel finishing, vibratory finishing and
sand blasting processes

Polishing and buffing

MT-304-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Coating and painting
processes

Able to understand importance and
application of coating and painting
processes

Able to understand importance and
application of electroplating, anodizing and
chemical blackening

Able to list down steps for carrying out
electroplating, anodizing and chemical
blackening processes after visiting the
factory.

Able to understand importance and
application of painting

Able to list down steps for carrying out
electrostatic and dip painting processes
after visiting painting plant

Able to do brush painting
Able to do spray painting in workshop

Coating and painting processes

Electroplating, anodizing and
chemical blackening processes

Painting process
Brush painting process

Spray painting process

MT-304-E5

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Importance of heat
treatment in

Able to understand the importance of heat
treatment processes in manufacturing

Heat treatment

and its application in manufacturing

manufacturing
MT-304-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Annealing Able to understand the annealing process |Annealing process
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Able to list down the steps for carrying out
annealing operation after visiting the factory

MT-304-E7

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Normalizing

Able to understand the normalizing process
and its application in manufacturing

Able to list down the steps for carrying out
normalizing operation after visiting the
factory

Normalizing process

MT-304-E8

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Tempering

Able to understand the tempering process
and its application in manufacturing

Able to list down the steps for carrying out
tempering operation after visiting the factory

Tempering process

MT-304-E9

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Hardening

Able to understand the hardening process
and its application in manufacturing

Able to list down the steps for carrying out
hardening operation after visiting the factory

Able to carry out hardening of chisel cutting
edge in the shop

Hardening process

Skills

¢ |dentification of basic material
¢ Measurement skill

e Marking skill

* Handling of hand tools
* Handling of painting tools
* Handling of workshop machine tools

¢ Observation

Evaluation/Assessment

¢ Oral
¢ Visual
e Test

¢ Demonstration
¢ Inspection
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Competency Based Curriculum NSQF Level 4 (Class 12)

Sector: Mechanical Technology, Job Role: CAD Operator, CNC Operator

Module Overview: Student should be able to know, identify and understand the important Manufacturing
processes used in converting the raw material into the product used by the consumers. They will be
introduced to various aspects of Manufacturing Processes, Hand Tools and Machine Tools used in
production of the products.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 5 modules, called as Units.

Sn | Unit Code | Unit Title Duration (Hours)
1 |MT-401 CAD 120
2 [MT-402 [CNC Programming and Operation 120
3 [MT-403 |Inspection and Quality Control 60
4 |MT-404  [Entrepreneurship Development 50

Total Hours 350
Element Code | MT-401: CAD Duration (Hours)
MT-401-E1 Introduction to CAD 10
MT-401-E1 Sketching 20
MT-401-E2 Solid Modelling 25
MT-401-E3 Surface Modelling 25
MT-401-E4 Assembly Of Parts 20
MT-401-E5 Drafting 20

Total duration in hours 120
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UNIT CODE & NAME

MT-401: CAD

DURATION

200 Hours

UNIT OVERVIEW

Students will be able to understand and practice CAD

MT-401-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to CAD

Able to understand Window dialog box,
Menu bars, Toolbars, Command window

UCS Co-ordination System — X,Y& Z Co-
ordination

Units, Drawing limits, Grids

Function keys, Paper size & shortcut keys

Introduction to CAD,
Window dialog box, Menu bars,
Toolbars, Command window.

Drawing & Modifying CAD (Computer
Aided Drafting & Designing)
commands

MT-401-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Sketching Able to understand and practice Draw Draw Commands — Line, Circle,
Commands — Line, Circle, Rectangle, Rectanale. Elliose. Polvaon
Ellipse, Polygon, Point, Region gie, Ellipse, Folygon,
Make a block, write it & then insert it in any Point, Region
file Able to understand and practice
Putting a single & multiple texts in a drawing gl::vr\z;egrlng & filleting corner of
Able to understand and practice Modifying the sketch grid spacing
Modifying commands — Erase, Copy, Mirror, C .
Offset, Array, Scale, Stretch, Trim & Extend Create parametric dimension
Able to understand and practice Delete & Add Dimensions
Chamfering & filleting corner of drawing \leaeﬁr:? Line type, Colour & Line
Modifying the sketch grid spacing Dimension menu commands
Create parametric dimension Template file, Title block
Delete & Add Dimensions
MT-401-E3 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Solid Modelling Able to understand and practice Box, Polysolid, Cone, Pyramid,
. Wedge, Torus
parts Design
Solid Editing commands — Union,
Subtract and Intersect
3D modifies commands — 3D
Mirror, Rotate 3D, Array 3D, Align the
object.
MT-401-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Surface Modelling

Able to understand and practiceto Create a

Create a curved surface, revolved
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curved surface, Revolved surface, Ruled
Surface, Edge Surface

Able to understand and practice Creating
3D Solid drawing with template, using Title
block, Detailing & Section view.

surface, ruled surface, edge surface
and tabulated surface

2D solid, Edge, 3D face, 3D mesh

MT-401-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Assembly of Parts Able to understand and practice tocreate Assembly of components / parts,
assembly of components / parts creating of assembly

MT-401-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Drafting Able to understand and practice creating drawings
drafting/creating a drawing

Skills

* Handling of computer
*  Performs various CAD commands

Evaluation/Assessment

¢ Oral
¢ Visual
e Test

¢ Demonstration
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Element Code [MT-402: CNC Programming and Operation Duration (Hours)
MT-402-E1 History and definition of CNC 5
MT-402-E2 Mechanics of CNC 5
MT-402-E3 Basics of CNC Turning & Milling Centre 5
MT-402-E4 CAD/CAM overview 5
MT-402-E5 CNC coordinates 2
MT-402-E6 Part programme 5
MT-402-E7 CNC manual operation 5
MT-402-E8 CNC offsets 3
MT-402-E9 Creating of turning programme 10
MT-402-E10 Turning calculations 2
MT-402-E11 Canned cycle 4
MT-402-E12 Siemens/Fanuc control panel overview 2
MT-402-E13 Siemens/Fanuc entering offsets 2
MT-402-E14 Siemens/Fanuc locating programme zero 2
MT-402-E15 Siemens/Fanuc programme storage 2
MT-402-E16 Siemens/Fanuc first part run 10
MT-402-E17 Turning centre control panel overview 2
MT-402-E18 Turning centre entering offsets 2
MT-402-E19 Turning centre locating programme zero 2
MT-402-E20 | Turning centre programme execution 25
MT-402-E21 Turning centre programme storage 10
MT-402-E22 | Turning centre first part run 10
Total 120

UNIT CODE & NAME

MT-402: CNC Programming and Operation

DURATION

120 Hours

UNIT OVERVIEW

Students will be able programme and operate CNC Machine

MT-402-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

History and definition

Able to understand & explain history and

History and definition of CNC

of CNC definition of CNC
MT-402-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Mechanics of CNC Able to understand & explain Mechanics of |Mechanics of CNC
CNC
MT-402-E3 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA




NSQF Curriculum in Mechanical Technology

41

Basics of CNC
Turning & Milling
Centre

Able to understand & explain Basics of
CNC turning & milling Centre

Basics of CNC turning & milling
Centre

MT-402-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

CAD/CAM overview

Able to understand & explain CAD/CAM
overview

CAD/CAM overview

MT-402-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
CNC coordinates Able to understand CNC coordinates CNC coordinates
MT-402-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Part programme Able to understand Part programme Part programme
MT-402-E7 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
CNC Mannual Able to understand CNC mannual operation |CNC Mannual operation
Operation

MT-402-E8 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
CNC offsets Able to understand CNC offsets CNC offsets

MT-402-E9 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Creating of turning Able to understand Creating of turning Creating of turning programme
programme programme

MT-402-E10 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Turning calculations

Able to understand turning calculations

Turning calculations

MT-402-E11

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Canned cycle

Able to understand Canned cycle

Canned cycle

MT-402-E12

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Siemens/Fanuc
control panel overview

Able to understand Siemens/Fanuc control
panel overview

Siemens/Fanuc control panel
overview

MT-402-E13

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Siemens/Fanuc
entering offsets

Able to understand Siemens/Fanuc entering
offsets

Siemens/Fanuc entering offsets

MT-402-E14

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Siemens/Fanuc
locating programme
zero

Able to understand Siemens/Fanuc locating
programme zero

Siemens/Fanuc locating programme
zero
Siemens/Fanuc programme storage

MT-402-E15

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Siemens/Fanuc
programme storage

Able to understand Siemens/Fanuc
programme storage

Siemens/Fanuc programme storage

MT-402-E16

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA
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Siemens/Fanuc first
part run

Able to understand Siemens/Fanuc first part
run

Siemens/Fanuc first part run

MT-402-E17

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre control
panel overview

Able to understand Turning centre control
panel overview

Turning centre control panel overview

MT-402-E18

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre
entering offsets

Able to understand Turning centre entering
offsets

Turning centre entering offsets

MT-402-E19

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre
locating programme
zero

Able to understand turning centre locating
programme zero

Turning centre locating programme
zero

MT-402-E20

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre
programme execution

Able to understand turning centre
programme execution

Turning centre programme execution

MT-402-E21

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre
programme storage

Able to understand turning centre
programme storage

Turning centre programme storage

MT-402-E22

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Turning centre first
part run

Able to understand Turning centre first part
run

Turning centre first part run

Skills

* Handling of CNC machines
e Performs CNC programming

Evaluation/Assessment

¢ Oral
¢ Visual
e Test

¢ Demonstration
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Element Code | MT-403: Inspection and Quality Control Duration (Hours)
MT-403-E1 Introduction to inspection and quality control 5
MT-403-E2 Sizes and fits 15
MT-403-E3 Surface finish and quality control 20
MT-403-E4 Inspection gauges 20

Total 60

UNIT CODE & NAME

MT-403: Inspection and Quality Control

DURATION

60 Hours

UNIT OVERVIEW

Student will be able to carry out inspection of components and check surface

finishes

MT-403-E1

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Introduction to
inspection and quality
control

Able to understand the concept of
interchangability and importance of
inspection and quality control

In interchangeability , inspection and
quality control

MT-403-E2

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Sizes and fits

Able to understand the concept of size and
deviation

Able to understand and explain types of fits
and their application in assembly of parts

Able to understand and explain the
difference between hole and shaft base
system

Size and deviations
Fits, allowance and tolerances

Hole and shaft base system

MT-403-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Surface finish and
quality control

Able to understand and explain
straightness, flatness and waviness

Able to check profile of surface of
component for straightness, flatness and
waviness

Able to understand and explain different
methods of quality control

Concept of straightness, flatness and
waviness.

Quality control methods

MT-403-E4

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Inspection gauges

Able to indentify inspection gauges

Able to inspect different parameters of
components with inspection gauges

Inspection gauges
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Skills

* Marking skill

¢  Measuring skill

* Handling of tools and equipment

* Identification of materials
Evaluation

* Inspection

e visual

e Oral

e Test

* Demonstration
Element Code | MT-404: Entrepreneurship Development Duration (Hours)
MT-404-E1 Entrepreneurial career orientation 2
MT-404-E2 Establishing unit 5
MT-404-E3 Useful agencies for an entrepreneur 5
MT-404-E4 Concept of banking 5
MT-404-E5 Operations management 5
MT-404-E6 Financial management 10
MT-404-E7 Marketing management 10
MT-404-E8 Industrial relations and personnel management 8

Total 50
UNIT CODE & NAME |MT-404: Entrepreneurship Development
DURATION 50 Hours
UNIT OVERVIEW Student will be able to learn basics of entrepreneurial development;get acquainted
with career planning, new career opportunities

MT-404-E1 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Entrepreneurial career | Able to understand alternative career

Alternative career options under

orientation options under vocational stream i. e. wage |vocational stream i. e. wage
employment, self employment employment ,self employment
MT-404-E2 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA

Establishing unit

an enterprise for local requirements,
Registration of the firm

Able to understand procedure in setting up

Introduction, procedure in setting up
an enterprise for local requirements,
Registration of the firm

MT-404-E3

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA
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Useful agencies for an

Able to get Information about the various

Information about the various

physical distribution
Functions of marketing

Channels of distribution

entrepreneur institutions like DIC, SISI, MSFC , KVSI, institutions like DIC, SISI, MSFC ,
MIDC, MSIDC KVSI, MIDC ,MSIDC
MT-404-E4 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Concept of banking Able to understand functions of bank Functions of bank
Types of bank Types of bank
Accounts, procedure of opening bank Accounts, Procedure of opening bank
account account
Cheques, bank information regarding drafts, | Cheques, bank information regarding
mail transfer, telegraphic transfer, ATM, drafts, mail transfer, telegraphic
Internet banking transfer, ATM, Internet banking
MT-404-E5 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Operations Able to understand purchasing and Purchasing and planning- materials
Management planning- materials ABC and EOQ analysis |ABC and EOQ analysis
Issue and accounting of stores and Issue and accounting of stores and
materials materials
Flow and control of material and Quality Flow and control of material and
control operations Quality control operations
Discussions on planning and scheduling Discussions on planning and
with a small case study scheduling with a small case study
MT-404-E6 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Financial Able to understand accounting and book Accounting and book keeping
Management keeping Principles of double entry book-
Principles of double entry Book-keeping, keeping, compilation of final accounts
compilation of final accounts Cost concepts, direct indirect and
Cost concepts, direct indirect and marginal | marginal cost, pricing
cost, pricing Budgetary control
Budgetary control Problems in obtaining working capital
Problems in obtaining working capital finance
finance
MT-404-E7 PERFORMANCE CRITERIA KNOWLEDGE CRITERIA
Marketing Able to understand Meaning — concept — Meaning — concept — The four p's
Management The four p's product, price, promotion, product, price, promotion, physical

distribution
Functions of marketing

Channels of Distribution
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Salesmanship

Sales promotion and advertising

Salesmanship

Sales promotion and advertising

MT-404-E8

PERFORMANCE CRITERIA

KNOWLEDGE CRITERIA

Industrial Relations
and Personnel

Able to understand methods & process of
recruitment

Methods & process of recruitment
Wages & incentives

Management ; .
Wage.s and mcen.tl\./es Appraisal & training
Appraisal and training Employer & employee Relations
Employer and employee relations

Skills

Evaluation

* Inspection

e visual
¢ Oral
e Test

¢ Demonstration
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Assessment Guide

Assessment is a process used for determining an individual's progress or level of mastery/competence in an
occupational area. It may be formative (continuous) and/or summative (final). It is a process of collecting
evidence and making judgment about the extent to which a person demonstrates the knowledge and skills
set out in the standards or learning outcomes of a unit of competency. Assessment should be done on the
basis of information or evidence about the individual’s ability against clearly stated objectives or standards. A
diversity of assessment methods is required to achieve the multiple purposes and to satisfy the requirements
of competency based assessment. Appropriate evidence is to be collected from activities that can be clearly
related to the Units of Competency. It should cover all the elements and performance criteria/indicators in the
competency standards. Student’s achievements should be assessed by using the following methods of
assessment.

Sn| Method of Assessments | Weightage Evaluator
1 | Written test 30 Marks Teacher
2 |Practical test 30 Marks Certified Assessor #
3 |Oral test/viva voce 10 Marks Teacher/External Examiner
4 | Portfolio 10 Marks Teacher
5 |Project 10 Marks Teacher/Trainer
6 [Direct Observation 10 Marks Teacher/Trainer
Total 100 Marks

# Assessors will be certified by the State Education Board.

1. Written test: It allows candidates to demonstrate that they have the knowledge and understanding
of a given topic.

2. Practical test: It allows candidates to demonstrate application of skills in simulated or real work
conditions against competency standards (skill and academic standards).

3. Oral test/viva voce: It allows candidates to demonstrate communication skills and content
knowledge. Audio or video recording can be done at the time of oral test or viva voce.

4. Portfolio: It is a compilation of documents that supports the candidate’s claim of competence that
was acquired from prior learning and experience. Documents (including photo’s, newspaper
articles, reports, etc.) of practical experience in the workplace or the community and photographs of
the products prepared by the candidates related to the units of competency should be included in
the portfolio.

5. Project: Projects (individual or group projects) are a great way to assess the practice skills on a
deadline, but these should be given on the basis of the capability of the individual to perform the
tasks or activities involved in the project. Projects should be discussed in the class and the teacher
should periodically monitor the progress of the project and provide feedback for improvement and
innovation.

6. Direct Observation — Direct observation requires a considerable degree of commitment from the
observer and those being observed. Employability skills evaluation listed below in the table should
be evaluated through direct observation by the teacher/trainer and appropriate records should be
maintained for transparency in evaluation.
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List of Referance Books

N —

220N AW

0.
1.

Work shop Technology (3 volumes), W.A.J. Chapman, Arnold publishers, New Delhi

Elements of Workshop Technology, S.K.Hajra Choudhary, Nirjhar Roy, A. K. Hajra Choudhary, Media
Promoters and publishers, Pvt Itd Mumbai

Materials and Processes in manufacturing, E. Paul DeGarmo, J.T. Black,Ronald

A. Kohser, John Willey & Sons

A Text book of Production Technology, P.C.Sharma, S. Chand, New Delhi

A Text book of Workshop Technology, R. S. Khurmi, J. K. Gupta, S.Chand, New Delhi

Engineering Drawing, N. D. Bhat,Charatar book stall Anand, Gujrat

Engineering Drawing,Wagholkar and Mandke, Nirali Prakashan, Pune

Auto CAD,Sham Tikoo,Tech media Publication

Mastery CAD/CAM,Ibrahim Zeid, TATA Magcrawhill

CAD/CAM computer aided design and manufacturing, Mikell P Grower, Emoryw, Zeemer CJR PHI
publication

12. Work shop technology, B.S.Raghuvanshi, Dhanpat Rai and sons Delhi
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List of Tools, Equipment and Materials
For Level 1 and 2
Sn | Description Quantity
1 |Desktop computer with 3rd generation core i5 processor, 4 GB RAM with compatible
motherboard, Windows 7 Operating System, DVD combo drive , 500 GB hard disk, 177 |10
Colour Monitor,2GB AGP card, 10/100 Ethernet card
Latest Specification
2 | Note book computer advance version refers some above 01
3 |Laser printer 01
4 [LCD projector 01
5 |Drawing Board half imperial size with T square 30
6 |UPS As required
SOFTWARE REQUIREMENTS
1 |CAD Software Latest version 10 Nos
2 |Antivirus software 10 Nos
Computer section furniture & other required
1 | Suitable computer Table As required
2 | Chair for instructor 1 No
3 [ Computer chairs 20 Nos
4 |Table 1 No
5 |Tool Cabinet 2 Nos
6 |Fire fighting equipment, first aid box etc As required
7 |Book shelf ( glass panel ) 1 No.
8 | Shoe Rack As required
9 [Vacuum Cleaner 1 No.

Workshop Tools Equipment and machinery

Measuring Tools

Sn |Description Quantity
1 | Steel rule 30 cm graduated both in English & Metric units 21

2 | Steel rule 15 cm graduated both in English & Metric units 21

3 |Outside spring caliper 150 mm

4 |Inside spring caliper 150 mm

5 |Hermaphrodite caliper 150 mm 2
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Divider spring 150 mm

Micrometer outside 0-25 mm

Micrometer outside 25 — 50mm

Micrometer Inside 0 —25mm

= lO|]|N|O®

0

Micrometer inside 25 — 50mm

11

Micrometer depth gauge 0-150mm

12

Digital caliper 0 to 300

13

Vernier height gauge 300 mm

14

Vernier depth gauge

15

Vernier bevel protractor with least count of 5 minutes

16

Lever Type dial gauge

NINININININININININ]| >

17

Dial gauge stand

—_

18

Screw pitch gauge for metric pitches ( 0.5 to 7 mm)

19

Radius gauge metric set ( 1-6 mm)

20

Feeler gauge

S INIDN

21

Combination set

—_

22

Go and No Go gauge

23

Spirit level

24

Steel tape 5 mtr

25

Folding Rule

Marking Tools

(72
=]

Description

Quantity

—_

Scriber

10

Try Square

21

Dividers

5

Punches (Starting,Center, Prick, Pin, Aligning, Hallow)

4 each

Surface plate with metal stand

Angle plate

V Blocks

Marking gauge

Ol IN|oojO|lh~|lWOW]IDN

Mortise gauge

AN

50
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Hand Tools and Others

Sn |Description Quantity
1 Hammer B.P. 0.25 kg 5
2 | Combination plier 150 mm 10
3 | Safety glasses 21
4 [File flat bastard 250 mm 21
5 |File flat 2nd cut 250 mm 21
6 |Engineers screw driver 5
7 |File flat smooth 250 mm 21
8 [Cold chisel flat 25 x 200 mm 4
9 | Screw Driver Set (multiheads) 2
10 |Hammer B.P. 800 gms with handle 2
11 |Hammer ball pen 500 gm

12 |Hammer sledge double faced

13 |Hammers(Riveting, Setting, Nail pulling, Raising, MalleHt, Ball pein) 5 each
14 | Screw driver, heavy duty 300 mm with handle 2
15 |Hammer lead 1 Kg 2
16 |Allen hexagonal keys 2.5 to 12 2
17 |Allen hexagonal keys 1/8" to 1/2" 2
18 |Spanner D.E.C.P. series 2( 7 pcs. each) 2
19 |Adjustable spanner 12 No 2
20 |Reduction sleeve MT as required asrequired
21 | Qil can pressure feed 500 mg 4
22 |Oil stone 150 x 50 x 25 mm 2
23 |[Twist drills 3mm to 13mm (Parallel Shank) 2
24 | Drill chuck 0 -13 with taper shank 2
25 |Centre drilA1to 5 2
26 | Grinding wheel dresser (star type) 2
27 |Clamps C 100mm 2
28 |Clamps C 200mm 2
29 |Tap and die set in box metric pitch 1
30 |File Round 2nd cut 250 mm 21
31 |File H/R 2nd cut 150 mm (Rough & Smooth) 21
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Sn |Description Quantity
32 |File H/R 2nd cut 200 mm 21
33 |File triangular smooth 200 mm 21
34 [Needle file set 5
35 |File square 2nd cut 250 mm 21
36 |File Hand safe edge 150 mm Smooth 21
37 |File Hand safe edge 150 mm rough 21
38 [File Hand 150 mm Smooth 21
39 |File Hand 150 mm rough 21
40 [Reamer 6 mm to 13 mm by 1 mm 4
41 |Hacksaw adjustable 250 — 300 mm with blades

42 |Hand vice 50 mm jaw 2
43 [Magnifying glass 75 mm 21
44 |Letter punch 5 mm set 2
45 |Number punch 5 mm set

46 |Gloves pair leather 21
47 |Apron leather 21
49 | Screen welding helmet type 21
50 |Screen welding hand 21
51 | Goggles pair welder 21
52 |[Chisel cold flat 6 Nos
53 |Centre punch 2Nos
54 |Dividers 1No
55 |Wire brush (M.S) 2 sets
56 |Spark lighter 6 Nos.
57 |Tongs holding 30 cm 6 Nos.
58 |Hacksaw frame Adjustable 2 Nos.
59 |Weld measuring gauge fillet and butt 15Nos.
60 [File half round bastard & flat 15 Nos.
61 |Gas Cutting torches with nozzles 1 set
62 |Electrode holder 400 amps 4 Nos
63 |Filter Glasses coloured and white 1 No
64 |Outfit spanner & spindle key 4 Nos
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Sn |Description Quantity
65 |Gas cylinders with trolley 1 set
66 |Vice bench 100mm 2
67 |Power hacksaw 2 No
68 |Electrode drying oven Temp. range 0-2500 C, 10Kg cap. 1
69 |Angle Grinder As required
70 |Bench shear hand capacity up to 5Smm 2 Nos
71 |Pressure regulators ( Oxygen & Acetylene) 1 No.
72 |Fire Fighting equipment 2Nos
73 |Consumables Electrode, Gas and raw materials As required
74 | Sheet cutter 6 mm 1
75 |Welding & Cutting torches with nozzles 05 Nos
76 |Spanner set DE 01 set
77 | Gas welding table with fire bricks 02 set
78 |Earth Clamp 02nos
79 |Set of saws (rip, cross-cut, panel, tenon, dovetail, bow, compass, coping, fret, key hole) 5 each
80 |Set of planes (smoothing, jack, jointer or trying, rebate, plough, shoulder, bull nose, 2
block, spoke shave) each
81 |Set of rasps and files 5
82 |Bradawls, hand drills, carpenter’s brace. 2
83 | Set of bits (centre, twist, Irwin, Forstner, expansion, countersunk, screw driver, lip, auger, 2 each
brace, masonry, flat wood)
84 |Set of pliers and pincers 2each
85 |Clamps (sash, G, carpenter vice, hand screw) 2
86 |Set of gouges (firmer, paring) 2
87 |Set of axes 2
88 |Set of hammers( claw, mallet, Warrington, pin) 2
89 |Wrenches(single ended, double ended, adjustable) 2 each
90 |[Pliers (Slip Joint, Combination, Side cutting, Diagonal, Nose, Slip joint side cutting, Utility 02 each
type)
91 |Hand seamer 02
92 |Hand groover 2
93 |Rivet set 1
94 |Screw driver sets 2
96 |Tool makers clamp 1
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Sn |Description Quantity
97 |G-Clamp 1
98 |Stakes(Benchtype, Blow horn, Break horn, Candle mould, Creasing,Hallow mandrel, solid| 01 Each
mandrel, solid mandrel, double seaming, Hatchet, Teakettle,Bevel edge, Common
square, Copper smith, Hand dolly type Stakes)
99 |Stake holder Rectangolar type 01
100 | Punches 2
101 | Chisels (Flat, Diamond, Cape, Round) 02 Each
102 | Snips (Straight blade, Curved blade, Slitting, Universal, Bench shear types) 02 Each
103 | Twist Drill Taper shank set 12 to 24 mm in step of 1 mm 2 No.
104 | Twist drills & Drill chucks including keyless drill chuck 1 set
105 | Assorted carbide lathe tools with holder different shapes and sizes As Reqd.
106 | Dog Carrier 25 mm, 50 mm, 75mm 1 each
107 | Reduction sleeve MT (to suit the m/c) 1
108 | Twist drills& Drill chucks for exercises 1
109 | Plier cutting 200 mm 5
110 | Magnifying glass 75 mm 10
111 |Hand hammer 1 Kg 2
112 | Centre drill 2,3,& 4 2 each
113 | Parting tool holder with HSS tool bit 5
114 | Telescopic gauge 13 mm to 300 mm 2
115 | Radius gauge metric set ( 1- 6 mm) 1
116 | Thread chasers-1, 1.5 & 2mm pitch 1
117 | Taper gauge 1
118 | Knurling tool — straight and bent type, single and diamond type 2 each
1 |Sensitive Drilling machine pillar 12mm capacity with accessories (variable speed) 01 No
2 |Power Hack Saw Machine 01 No
3 | TIG /MIG Welding Machine Set Complete with 01
4 | Transformer Welding Set with all Accessories — 300 A. 01
5 | Arc Welding Machine Inverting type with all Accessories.. 01
6 |Gas Welding Machine and Cutting outfit with Complete Accessories. 01
7 |Power plane Portable 01
8 |Router Portable 01




NSQF Curriculum in Mechanical Technology 55
9 |Portable Drill m/c 01
10 | Jig saw Portable 01
11 | Reciprocating saw Portable 01
12 | Sanders (orbital,disc) Portable 01
13 | Nailing gun Portable 01
14 | Wood working lathe 01
15 [ Band saw 01
16 | Table saw 01
17 [Hand shearing 01
18 | Bench shearing 01
19 | All purpose saw 01
20 | Circular cutting m/c 01
21 | Angle grinder 01
22 |Hand press brake 01
23 | Crimping m/c 01
24 | Lathe lGent_araI purpose all geargd ( gap bed ), height qf centres 250 mm, bed length 1500 05 Nos
mm with 3 jaw & 4 jaw chuck, with standard accessories, and set of lathe tool holders.
25 | Pedestal grinder, double ended with 170 mm wheels (one fine and one rough) 1 No.

Workshop furniture:

Sn|Tools and Equipments Qty

1 |[Stools 21 Nos

2 |Discussion Table 2 No

3 |Tool Cabinet 2 Nos

4 |Trainees locker piegon holes 10 nos. 3 Nos.

5 |Fire fighting equipment, first aid box etc |As required
6 |Book shelf ( glass panel ) 1 No.

7 |Storage Rack As required
8 |Storage shelf As required
9 |work tables with Bench vices 06




NSQF Curriculum in Mechanical Technology

For Level 3 and 4

Measuring Tools

Sn [ Description Quantity
1 | Steel rule 30 cm graduated both in English & Metric units 21
2 | Steel rule 15 cm graduated both in English & Metric units 21
3 |Outside spring caliper 150 mm 4
4 |Inside spring caliper 150 mm 4
5 |Hermaphrodite caliper 150 mm 2
6 |Divider spring 150 mm 4
7 |Micrometer outside 0-25 mm 2
8 [Micrometer outside 25 — 50mm 2
9 |Micrometer Inside 0 —25mm 2
10 |Micrometer inside 25 — 50mm 2
11 | Micrometer depth gauge 0-150mm 2
12 |Digital Vernier caliper 0 to 300 2
13 |Vernier height gauge 300 mm 2
14 |Vernier depth gauge 2
15 | Vernier bevel protractor with least count of 5 minutes 2
16 |Lever Type dial gauge 2
17 |Dial gauge stand 1
18 | Screw pitch gauge for metric pitches ( 0.5 to 7 mm) 2
19 |Radius gauge metric set ( 1-6 mm) 2
20 |Feeler gauge 1
21 | Combination set 1
22 | Go and No Go gauge 1
23 | Spirit level 1
24 | Steel tape 5 mtr 2
25 |Folding Rule 5
Marking Tools

Sn | Description Quantity

1 |Scriber 10

2 |Try Square 21
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Dividers 5
4 |Punches (Starting, Center, Prick, Pin, Aligning, 4 each
Hallow)
5 |Surface plate with metal stand 1
6 |Angle plate 2
7 |V Blocks 2
8 [Marking gauge 4
9 [Mortise gauge 4
Hand Tools and Equipments
Sn | Description Quantity
1 Hammer B.P. 0.25 kg 5
2 Combination plier 150mm 5
3 Safety glasses 21
4 File flat bastard 250mm 5
5 File flat 2nd cut 250 mm 5
6 File flat smooth 250 mm 5
7 Cold chisel flat 25 x 200 mm 4
8 Screw Driver Set (multiheads) 2
9 Hammer B.P. 800 gms with handle 2
10 | Screw driver, heavy duty 300mm with handle 2
11 | Hammer lead 1 Kg 2
12 | Allen hexagonal keys 2.5 to 12 2
13 | Allen hexagonal keys 1/8" to 1/2" 2
14 | Spanner D.E.C.P. series 2( 7 pcs. each) 2
15 | Adjustable spanner 12 No 2
16 | Oil can pressure feed 500 mg 4
17 | Oil stone 150 x 50 x 25 mm 2
18 | Twist drills 3mm to 13mm (Parallel Shank) 2
19 | Drill chuck 0 -20 with taper shank 2
20 | Centre drillA1to 5 2
21 | Grinding wheel dresser (star type) 2
22 | Clamps C 100mm 2
23 | Clamps C 200mm 2
24 | File Round 2nd cut 250mm 4
25 | File H/R 2nd cut 150 mm(Rough & Smooth) 4
26 | File H/R 2nd cut 200 mm 4
27 | File triangular smooth 200mm 4

57
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28 | Needle file set 5
29 | Hacksaw adjustable 250 — 300 mm with 5
blades
30 | Letter punch 5 mm set 2
31 | Number punch 5 mm set 2
32 | Anvil 1
33 | Swage Block 2
34 | Sledge Hammer 1
35 | Hardies Set 1
36 | Fuller Set 1
37 | Set Hammer Set 1
38 | Chisel Set 1
39 | Coal Fired Hearth 1
40 | Set of holding tong 1
41 | Quenching Tank 1
Machine Tools
Sn |Machines, Tools and Equipment’s Quantity
1 | Milling Machine — Universal with Standard Accessories and Attachments. 2
Milling Machine Cutter with Different Sizes and Shapes Including End Mill, Face Mills, Slot
2 | Mills, “T’- Slot Mill, Dovetail Mill, Side and Face Mill, Slab Mills, Angular Mills and Slot Drills | 02 Each
suitable to Milling Machine Arbor and Gear Cutter.
3 |Pedestal Grinder — Double Ended with 170 mm Wheels (One Fine and One Rough) 01
Surface Grinding Machine — Wheel Dia. 180 mm (or near) Reciprocating Table,
4 Longitudinal Table Traverse 200 mm (or near) fitter with Adjustable Traverse Stop, 01
Magnetic Chuck — 250 mm x 120 mm. With Set of Grinding Wheels, Diamond Tool Holders
for Dressing and Set of Spanner etc.
Cylindrical Grinder with Internal Grinding Attachment — Centre Height — 130 mm. with
5 |Standard Accessories Including 03 Jaw Self Centering Chuck, 04 Jaw Independent Chuck 01
with Set of Grinding Wheels, Balancing Equipment’s, Mandrels, Centers, Tailstock etc
6 |Shaper Machine with all accessories 01
7 |Power Hacksaw Machine 01
CNC Trainer Lathe Machine with Siemens Sinumerik 842 D / Latest Version, FANUC 0i /
8 |Latest Version CNC System, Servo Stabilizer and with necessary Turning Cutting Tools and 01
Tooling package, Necessary Accessories, Installation and Commissioning.
CAD
Sn |Description Quantity
1 |Desktop computer with 3rd generation core i5 processor, 4 GB RAM with compatible
motherboard, Windows 7 Operating System, DVD combo drive , 500 GB hard disk, 17” 10
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Colour Monitor,2GB AGP card, 10/100 Ethernet card ( Latest specifications)

2 |Laptop with Latest specifications 01

3 |Laserprinter. 01

4 |LCD projector 01

5 |UPS 1 each
SOFTWARE REQUIREMENTS

1 | CAD software Latest version 11 sets
2 | Antivirus software 11 sets

Computer section furniture & other required

1 | Suitable computer Table 1 each
2 | Chair for instructor 1 No

3 | Computer chairs 20 Nos
4 |Table 1 No

5 |File Cabinet 2 Nos

6 |Fire fighting equipment, first aid box etc 1 each
7 | Book shelf ( glass panel ) 1 No.

8 |Shoe Rack 1 each
9 |Vaccum Cleaner 1 No.

Workshop furniture:

Sn | Tools and Equipments Qty

1 |Stools 21 Nos

2 |Discussion Table 2 No

3 |Tool Cabinet 2 Nos

4 |Trainees locker piegon holes 10 nos. 3 Nos.

5 |Fire fighting equipment, first aid box etc |As required
6 |Book shelf ( glass panel ) 1 No.

7 |Storage Rack As required
8 |Storage shelf As required
9 [work tables with Bench vices 06

Note: For the purpose of demonstration of machines which are not included in machinery equipment list visit
the nearby workshop / Factory e. g.

*  Casting, moulding, metal forming and plastic moulding

« Surface treatment, heat treatment and finishing operation

* Material removal processes -2 i. e. planing machine, broaching machine
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INFRASTRUCTURAL REQUIREMENTS

Sn |Particulars Requirement
01 [Class Room - 2 500 sq.feet
02 [Workshop 1200 sq.feet
03 |Drawing Hall 800 sq. Feet
05 |IT/ CAD Laboratory |600 sq. Feet
06 | Power supply 25Kk.w.

Teacher’s Qualifications

For Level 1 and Level 2 — Instructors — 02 Post and Assistant Lecturer — 01 Post

For Level 3 and Level 4 — Full time teacher — 01 post and Full time instructor — 01 Post

Qualification of Lecturer/Full time teacher: Bachelor of Engineering / Technology in Mechanical
Engineering with 2 Years Experience in Relevant/ Professional/ Tech/ Teaching in tech field OR Diploma in
Mechanical Engineering with 3 Year Experience in mechanical manufacturing industry

Qualification of Instructor/Full time Instructor: Diploma in Mechanical Engineering with 5 Years
Experience in Relevant/ Professional/ Tech/ Teaching in tech field OR ITI/CTI in Fitter, Turner, Machinist ,
TDM, HSC Voc. (Mechanical Branch) with NAC and 7 YearExperience in mechanical manufacturing industry.

Minimum Competencies: Effective communication skills (oral and written), Basic Computing skills.
Age Limit: 18-37 years, relaxation to be provided as per Govt. Rules.



NSQF Curriculum in Mechanical Technology 61

List of Contributors

Academic Experts

CoNO>GOR~WN =

Shri

. J. D. Bhutange, Director(Vocational Education) D.V.E.T. Maharashatra State

Prof. Atul Nayak, Professor, Akruti Gold Institute Andheri Mumbai

Shri
Shri
Shri
Shri
Shri
Shri
Shri

. Shri
. Dr. Saurabh Prakash, Head, Department of Engineering & Technology, PSSCIVE, Bhopal
. Shri
. Dr. Deepak Shudhalwar, Head, Computer Centre, PSSCIVE, Bhopal

. R. S.Ghume, D.V.E.T.O, District Vocational Education & training Office, Pune

. B. R.Shimple, Assistant Director, Vocational Education & Training Regional office Nashik
. J. G.Sonar, H.M., Govt Tech High School, Nashik

. N. B. Patil, Assistant Lecturer, Govt Tech High School Nashik

. S. S. Kute Full Time Instructor, Govt Tech High School, Ahemadnagar

. B. S. Bhagwat, Full Time Teacher, Govt Tech High School Dhule

. Kurud S. G, Assistant Lecturer, Government Technical High School, Ausa Dist-Latur

. Pardeshi S. R, Assistant Lecturer, Government Technical High School, Aurangabad

. K.C.Bhardwaj, Senior Consultant, PSSCIVE, Bhopal

Industry Members

14.
15.
16.
17.
18.

Shri
Shri
Shri
Shri
Shri

Reviewers

. Venkat Rolla, Group Head CSR RPG, RPG Enterprises RPG House Worli, Mumbai

. P. M. Bhosekar, General Manager-Training, Godrej & Boyce Mfg Co.Ltd. Plant 1-Mumbai

. P. R. Bapat, Corporate Adviser, GKW Limited, Wakefield House, Ballard Estate, Mumbai

. R. K. Suryavanshi,Operation Manager (Technical),RPG Enterprises RPG House Worli, Mumbai
. B. D. Nikam, Asst. Manager, BOSCH Ltd.Satpur Nashik

19. Dr. Saurabh Prakash, Head, Department of Engineering and Technology, PSSCIVE, Bhopal
20. Shri. K.C.Bhardwaj,Senior Consultant, PSSCIVE, Bhopal

21. Shri. B.D.Nikam, Asst. Manager, BOSCH Ltd.Satpur Nashik

22. Dr. Deepak Shudhalwar, Head, Computer Centre, PSSCIVE — Project Coordinator



NSQF Curriculum in Mechanical Technology 62

Dr. Deepak D. Shudhalwar

Coordinator for Electronics Sector

Working as Assistant Professor in VE (Computer Science/Engg), Department of Engineering & Technology
at PSS Central Institute of Vocational Education Bhopal. He has more than 20 years experience in
curriculum development, instructional material development and teacher training in Computer Science and
Information Technology. For further details of the curriculum please contact him on E-mail:
dipakds@yahoo.com, dds.ncert@nic.in
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Preface

Ministry of Human Resource Development, Government of India developed the National Skill
Qualification Framework (NSQF) to introduce vocational courses from class 9" onwards. The NSQF
organizes qualifications according to a series of levels of knowledge and skills. These levels are defined in
terms of learning outcomes i.e. the competencies (knowledge, skills and attitude) which the learners must
possess regardless of whether they were acquired through formal, non-formal or informal education and
training system. Qualifications are made up of occupational standards for specific areas of learning units or
unit of competency. Units of competency are the specification of knowledge and skill and the application of
that knowledge and skill to the standard of performance expected in the workplace. The unit of competency
or National Occupation Standards comprising generic and technical competencies an employee should
possess are laid down by the Sector Skill Council of the respective economic or social sector.

Competency is defined in terms of what a person is required to do (performance), under what
conditions it is done (conditions) and how well it is to be done (standards). It can be broadly categorized into
foundational, practical and reflexive competencies. Generic competencies are considered essential for a
person to participate effectively in the workforce, whereas technical competencies are an individual’s
knowledge and expertise in the specific group task and its processes and its rules and regulations.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is
further broken down into knowledge and skills on the basis of which evidence is to be provided by the learner
and the evaluation is to be done by the teacher or trainer.

PSSCIVE which is part of NCERT New Delhi is mandated by Government of India as a apex R & D
Institute for Vocational Education. The institute has taken up development of Curriculum and course-ware for
NSQF Level 1 (class 9) to Level 1 (class 12) to introduce vocational courses in Secondary and senior
secondary schools in of the country.

The above curriculum on Electrical Technology is developed by a team of experts deputed by
Directorate of Vocational Education and Training, Mumbai, Maharashtra and vetted by PSSCIVE faculty and
coordinator. It is expected that the student workbook and teacher guide will be developed soon to start the
course from this academic year 2015-16.

Dr. R. B. Shivagunde
Joint Director and Head
PSSCIVE Bhopal
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Introduction

The National Skills Qualification Framework (NSQF) developed by the Ministry of Human Resource
Development (MHRD), Government of India is a descriptive framework that provides a common reference for
linking various qualifications. It is used for setting common principles and guidelines for a nationally
recognized qualification system covering Schools, Vocational Education and Training Institutions, Technical
Education Institutions, and Universities/Colleges.

The NSQF organizes qualifications according to a series of levels of knowledge and skills. These levels are
defined in terms of learning outcomes i.e., the competencies (knowledge, skills and attitude) which the
learners must possess regardless of whether they were acquired through formal, non-formal or informal
education and training system. Qualifications are made up of occupational standards for specific areas of
learning units or unit of competency. Units of competency are the specification of knowledge and skill and the
application of that knowledge and skill to the standard of performance expected in the workplace. The Unit of
competency or National Occupation Standards comprising generic and technical competencies an employee
should possess are laid down by the Sector Skill Council of the respective economic or social sector.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is further
broken down into knowledge and skills on the basis of which evidence is to be provided by the learner and
the evaluation is to be done by the teacher or trainer.

After successful completion of this course from Level 1 (Class 9) to level 4 (Class 12), students will be able
to perform job role of Web Developer. Student can also go for higher education in degree courses in
engineering and science science stream.
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About the Sector

The discovery of electricity is one of the greatest achievements of man. Its use has made our lives so
comfortable that, today, scientists in all countries are trying their utmost to use it more and more for all
purposes.

Electricity has helped to remove darkness and increase human activity. Powerful lights are used in factories,
schools, hospitals and in all other dark places where men have to work for the benefit of others or for
themselves. Men are able to go anywhere even in the darkest of nights.

Electricity has also enabled men to increase the production of their goods. Huge machines are operated in
large factories with the help of electricity for the manufacture of useful goods. These machines work
ceaselessly and produce enormous quantities of goods, which are distributed throughout the world, for the
comfort of people in all parts of the earth.

Electricity has become quite common in today’s world. Everybody loves what it can do and loves the level at
which it is being used. The street lights work on electric current. Fans in the court, office rooms, homes, etc.
all work on electricity. Trains and trams too run on the power on electricity. Hence electricity is no longer a
strange thing.

We need human resource for repairing and maintenance of electrical and electronics devices. This
curriculum is for the technician doing repair and maintenance of electrical gadgets. After successful
completion of level-l, the students will be able to understand the fundamental of Electricity and Electronics,
after the completion of level-ll the students will be able to perform the job role of Domestic Appliances
Technician, after the completion of level-lll the job roles of Wireman ,Home Appliances Technician,
Electrician Helper , House Wiring Technician ,and after the completion of level-IV the job roles of Field
Technician-Industrial & Commercial wiring, Home Electric Technician, D.G.Set Operator ,House Wiring
Technician, Electrician, Panel wiring Technician, Maintenance Operator-LT & HT Substation, Owner of
Electrical Wiring accessories shop. After completion of all the levels the students can select the vocation of
his choice or pursue higher studies including diploma, graduation, post-graduation or obtain specialized
diploma in any of the job roles to become supervisor in the industry.
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Objectives of the Course

Upon completion of this course, students will be able to:

* To provide an overview of the Fundamentals of Electricity and Electronics

* Toenable the students to carry out repair and maintenance of various electrical domestic appliances

* To Identify Electrical material requirement for household wiring , design the wiring layout and
carryout household wiring work

* Todevelop an entrepreneurial skills for starting a business

*  Get familiar with the shop discipline, layout of electrical shop, safety practice.

* To make students familiar with shop discipline layout of electrical shop, safety practice.

» To make students familiar with shop discipline, layout of electrical shop, safety practice.

* Toacquire knowledge and skills about safety precautions while working.

* Toacquire knowledge about function and use of various electrical tools, equipments and
accessories.

* Toacquire with properties and usage of different materials (conducting, insulating, wiring etc).
* Toknow about electrical symbols of commonly used electrical parts.

* Todevelop knowledge about the wiring.

* Toget introduced to electrical shop to classify different tools machines and equipments.

*  Toacquire skills for wiring methods.

* Todo any type of wiring such as house wiring.

* Toget knowledge about estimation, costing and billing of wiring

* Tounderstand how to work on electrical installation and shop floor safety precautions maintenance
and upkeep.

+ To make students familiar with shop discipline, layout of electrical shop, safety practice.
» Toacquire knowledge and skills about safety precautions while working.

»  Toacquire knowledge about function and use of various electrical tools, equipments and
accessories.

* Toacquire with properties and usage of different materials (conducting, insulating, wiring etc).
* Toknow about electrical symbols of commonly used electrical parts.

* Todevelop knowledge about the wiring.

» Toget introduced to electrical shop to classify different tools machines and equipments.

* Toacquire skills for wiring methods.

* Todo any type of wiring such as house, industrial, commercial wiring, Tender form filling.

» To get knowledge about estimation, costing and billing of wiring.

» Toacquire the detail knowledge of Electrical, tools with their specific use handling and

* Maintenance and precaution while handling. To gain the knowledge and skill of motors ,transformer
repairing, servicing and overhauling
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Classroom Activities: Classroom activities are an integral part of this programme and interactive lecture
sessions, followed by discussions should be conducted by trained teachers. Teachers should make effective
use of a variety of instructional aids, such as Videos, Colour Slides, Charts, Diagrams, Models, Exhibits,
Handouts, Recorded Compact Discs, etc. to transmit knowledge in projective and interactive mode.

Practical Activities: Activities that provide practical experience through case based problems, role play,
games, etc. and practical exercises using props, tools and equipment should be regularly organized off-the-
job and on-the-job. Equipment and supplies should be provided to enhance hands-on experiences to
students in the chosen occupation. Trained personnel should teach specialized techniques such as
dismantling and assembling of computer parts, servicing of computers, operating Web programming, etc.

On-the-Job Training: On-the-job training (OJT) occurs whenever more experienced employee or supervisor
teaches less experienced person on how to do one or more tasks of a job. The training utilizes actual
equipment and materials. OJT should be undertaken in a structured manner with a training plan under the
supervision of an experienced trainer or supervisor. A training plan that reflects tasks to be performed and
competencies to be imparted should be prepared and signed by the student, teacher, and supervisor at the
workplace for training of the students in the organization/industry. The trainer should break down all the steps
of the job and train the students as per the training plan. In a structured OJT, the following steps should be
followed:

Step 1: The Instructor or the trainer tell, show, demonstrate, and explain. The trainer gives an overview of
the task while explaining the constructional details and use of the tools, equipment, materials, etc. in
performing the tasks.

Step 2: The Instructor or the trainer demonstrates each step in detail, actually doing the steps of the task
and explaining each step, one at a time, while the trainee watches. The steps may not necessarily be
demonstrated in the sequence of actual operation, as sometimes it is better that simple tasks are
demonstrated first to build confidence. Showing finished products at each appropriate step will help the
leaner understand what is required as outcome. While demonstrating, the trainer explains why each step is
done in the way it is done.

Step 3: It involves direct trainee participation. The trainer monitors the progress on a checklist of
competencies and offers feedback and pointers where and when needed.

Step 4: The trainee practices with clearly defined targets for performance standards.

Certification: Upon successful completion of this course, the State Education Board and the IT-ITeS Sector
Skill Council will provide a certificate to the student verifying the competencies acquired by the student. For
more details about SSC visit the website of NASSCOM at http://www.nasscom.in/itites-sector-skill-council.
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Competency Based Curriculum for NSQF Level 1 (Class 9)
Sector: Electronics (Electrical Technolog
Objectives:

Upon completion of this course, students will be able to:

*  Get acquainted with the fundamentals of Electricity, Electronics, Measurements and Electronics
*  Get aware of workshop layout and electricity and awareness

* Practice the safety measures of equipment

* Read the voltage, current along with various laws

* Explain the concept of atomic structure along with active and passive components and its uses

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Sn [Unit Code |Unit Title Theory |Practical |[Total
1 ELE-101 Basic Electricity 15 15 30
2 |ELE-102 Application of Electrical Hand Tools 10 10 20
3 |ELE-103 Conducting, insulating & semiconducting materials 10 10 20
4 |ELE-104 Basic Circuits 15 15 30
5 |ELE-105 Magnetism 10 10 20
6 |ELE-106 Power Supply 10 10 20
7 |ELE-107 Electronic Devices 10 10 20
8 |ELE-108 Electrical measuring instruments 10 10 20
9 |ELE-109 House Wiring 10 10 20

Total Hours 100 100 200

RELEVANT SKILLS (Generic)

* Reading skill

*  Writing skill

*  Communication skill

* Language skill

* Behavioral skill

¢ Observation

» Listing skill

* Handling tools

* Electronic Measurements

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ELE-101: Basic Electricity

UNIT DESCRIPTOR

This basic unit requires for every students to enter into the field of electrical. It
covers the origin of electricity Important of electricity Generation of electricity,
Basic units, Sl units, Electronic components.

DURATION

30 Hours (Theory and Demonstration: 15 Hrs, Practical Hands on: 15 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Electricity

Explain the concept of electricity
List the sources of electricity
Explain the importance of electricity
Explain how electricity is generated

Electricity — concept and definition
Origin of electricity

Importance of electricity
Generation of electricity

Basic electrical quantity

Make list of the basic electrical quantity
List out and name the basic units of
electrical quantity

Identify and draw the symbols for each
electrical quantity

Define the various electrical quantity

List out the importance and use of
various electrical quantity

List out and name the measuring
instruments required to measure the
various electrical quantity

Basic units, Sl units

Basic electrical quantity — current,
voltage, resistance, load, energy power,
work

Definition, symbols, units, measuring
instruments and use of basic electrical
quantities

Basic laws and
application

Name the basic laws of electicity
Define the ohms laws and Joul’'s law
Verify ohms law and interpret the result

State applications of Joul's law in
heating appliances.

Basic laws — definitions of ohms law,
Joul’'s law and its application

Verification of ohm's law

Applications of Joul’s law in heating
appliances

Electronic components

Explain the term electronic components
List the types of components

List and name the various active and
passive components

List out the various types of register,
capacitor and inductor

Explain the importance and use of
electronic components in circuit
Identify the passive components by
visual inspection

Interpret the coded marking of colours
on the registers

Electronic components

Types of components — active and
passive components

Active components — current source,
voltage source

Passive components — register,
capacitor, inductor

Types and features of passive
components

Importance and use of electronic
components

Colour codes for passive components
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UNIT CODE & TITLE

ELE-102: Electrical Hand Tools

UNIT DESCRIPTOR

This unit coners the various electical hand tools and their use, specifications,
applications and Safety use.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce of electrical
Hand Tools

Introduction of electrical hand tools —
Pliers, screw drivers, connectors,
hammers, tester, electrician knife, wire
stripper etc. their specifications-size and
numbers.

Identify electrical hand tools.
State Specifications of tools.

Safely use electrical

List out the various electrical hand tools |The various electrical hand tools

Hand Tools List safety precautions while using tools |Safety precautions while using tools
Use the appropriate hand tools for work |Various hand tools and their use
UNIT CODE & TITLE ELE-103: Conducting, insulating & semiconducting materials

UNIT DESCRIPTOR

This unit covers the topics on conducting, insulating and semiconducting
materials, their applications in electrical field.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Describe the
Conducting, insulating &
semiconducting

List out electrical conducting and
insulating materials

Explain electrical conducting and

Conducting materials

Features and band energy diagram of
conducting and insulating materials

materials insulating materials
Identify different Read and explain band energy diagram |Different conducting materials
materials

Different insulating material
Various semi-conducting materials

Differentiate the various conducting and
insulating material

Applications of
conducting, insulating &
semiconducting
materials

Application of — conductor,
semiconductor, isolating material —
insulator

State applications of different materials.

UNIT CODE & TITLE

ELE-104: Basic Circuits

UNIT DESCRIPTOR

This unit covers Circuit and Symbols, Circuit types — series connection, parallel
connection, series-parallel connection, Calculations of passive components in
various circuits.

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce with Basic

List the types of electrical circuits Drawing of simple series & parallel
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Circuits & Drawing

Draw simple series & parallel circuits
Read and expain circuit diagram

circuits and symbols

Circuit types — series connection,
parallel connection, series-parallel
connection

Prepare various

Calculate the value of passive

Calculations of passive components in

connections components in series, parallel and various circuits
series-parallel circuits.
UNIT CODE & TITLE |ELE-105: Magnetism

UNIT DESCRIPTOR

This unit covers the Concept of magnetism, list various magnetic materials,
electromagnetic induction, transformer, its working principle, types, connections &

applications.

DURATION

20 Hours (Theory & demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with
magnetism

Explain Concept of magnetism
List various magnetic materials

Fundamental of magnetism
Concept of magnetic flux

Introudce with
electromagnetic
induction

State law of electromagnetic induction

Law and awareness of magnetic
material

Function of transformer

List out types of transformer with its
specification
Explain working principle of transformer

Transformer and its working principle
Construction, specification, losses
Application of transformer

Testing of transformer

Identification of terminals of transformer

Measure primary and secondary voltage
of transformer

Perform continuity test of transformer

Continuity test of transformer-primery &
secondary winding

UNIT CODE & TITLE

ELE-106: Power Supply

UNIT DESCRIPTOR

This unit covers concept of power supply AC and DC power supply Differentiate

between AC and DC power supply.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Describe Power Supply

Explain the concept of power supply

List various power supply units and their
use

Power supply units
AC and DC power supply

Introduce AC and DC
power supply

Explain Alternating Current (AC) and
Direct Current (DC)

Identify and draw the wave diagram of
various elements of AC and DC power

Symbolic representation of AC and DC
power supply

block diagram of various elements of
AC and DC power supply
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supply
Differentiate between AC and DC power
supply

Conversion of AC to
DC power supply

Convert AC to DC power supply

Power conversion — AC to DC power
conversion with its block diagram

UNIT CODE & TITLE

ELE-107: Electronic Devices

UNIT DESCRIPTOR

This unit covers concept of Diode and rectifier, Transistors, Diac,Trac, MOSFET
Symbol/ circuit diagram, types, working, application and advantages

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Diode

Identify terminals of diodes by visual
inspection

Describe diode

List types of diodes

Draw the symbol of diode

Understand working of diode in reverse
and forward bias

Connect diode in forward & reverse bias

Diode and rectifier symbol/ circuit
diagram, types, working, application and
advantages

Introduce with transistor

Identify transistor by visual inspection
List types of transistor
Draw the symbol of transistor

Identify Emitter, Base and Collector of
transistor

Identify NPN and PNP transistor with
the help of multimeter

Transistors Symbol/ circuit diagram,
types, application and advantages

Power Electronics

Identify Diac, Triac MOSFET by visual
inspection

Give the applications of Diac,Trac
MOSFET

Draw the symbol of MOSFET, Diac,Trac
List types of MOSFET Diac,Triac

Diac,Triac,MOSFET Symbol/ circuit
diagram, types, application and
advantages

UNIT CODE & TITLE

ELE-108: Electrical measuring instruments

UNIT DESCRIPTOR

This unit covers concept of Electronic meter, its parts, working principle, types,

specification, use and application

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE
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Introduce with
Electronic Meter

List out various part of electronic meters

Identify and explain various parts of
electronic meter

Explain the working principle Electronic
meter

Explain the types and specification of
electronic meters

Explain the connection of electronic
meter

Observe the reading

List out the importance and use of
electronic meter

Practice safety precauctions while using
in circuits.

Electronic meter, its parts, working
principle, types, specification, use and
application, Safety precauctions while
using in circuits

Introduce with Ammeter
& voltmeter

Identify and explain various parts of
Ammeter and Voltmeter

Explain the working principle Ammeter
and voltmeter

Explain the types and specification of
Ammeter and voltmeter

Operate and connect, Ammeter and
voltmeter

Practice safety precautions while using
in circuits.

Ammeter & voltmeter, its parts, working
principle, types, specification, function,
use and application, advantages and
disadvantages

Introduce with
multimeter

List out various parts of multimeter

Identify and explain various parts of
multimeter

Explain the working principle multimeter

Explain the types and specification of
multimeter

Explain the function of various parts of
multimeter

Operate and connect multimeter

Practice safety precautions while using
in circuits.

Multimeter, its parts, working principle,
types, specification, function, use and
application, advantages and
disadvantages

UNIT CODE & TITLE

ELE-109: House Wiring

UNIT DESCRIPTOR

This unit covers concept of wiring materials, Types & their applications. Series and
parallel connections of lamp. Fixing wiring accessories on board. circuit diagram

of simple wiring circuits.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Wiring

Identification of various wiring materials

Introduction of Home wiring
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Materials

List out wiring material
State application of wiring material

materials(Holder, Switch, Wire).Types &
their applications

Draw Wiring Circuits &
fix wiring accessories
on board.

Fix wiring accessories on board by
screws

Draw circuit diagram of wiring
Control one lamp by one switch
Control two lamps by one switch
(series)

Control two lamps by two switch
(parallel)

Series and parallel connections of lamp

Fixing wiring accessories on board
circuit diagram of simple wiring
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Competency Based Curriculum for NSQF Level 2 (Class 10)

Sector: Electronics (Electrical Technolog

Objectives:
Upon completion of this course, students will be able to:

*  Get familiar with the shop discipline, layout of electrical shop, safety practice.
*  Get familiar with shop discipline layout of electrical shop, safety practice.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Sn | Unit Code | Unit Title Theory | Practical | Total
1 |ELE-201 |Repair and Maintenance of heating appliances (Electric Iron 10 10 20
Water Heaters/ Geyser)
2 |ELE-202 [Repair and Installation of Electric Bell 04 04 08
3 |ELE-203 |Repair and Installation of Electric/Electronic tube light 8 8 24
4 |ELE-204 |Single phase transformer — Study and Testing 10 10 20
5 |ELE-205 |D.C. Power supply — Assembly and Applications 12 12 24
6 |ELE-206 [Solar cells & Power supply — Applications 10 10 20
7 |ELE-207 |[Repair and Maintenance of Battery & Emergency Light 12 12 24
8 |ELE-208 [Rules and Installation of Basic house wiring 15 15 30
9 |ELE-209 |[Installation and Testing of Single Phase Motors 10 10 20
10 [ELE-210 |Repair and Maintenance of Induction cooker /Hot plate 09 09 18
Total Hours 100 100 200

RELEVANT SKILLS (Generic)

* Reading skill

*  Writing skill

*  Communication skill
* Language skill

* Behavioral skill

*  Observation

» Listing skill

* Handling tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ELE-201(1): Repair and Maintenance of Heating Appliances (Electric Iron)

UNIT DESCRIPTOR

This unit covers introduction, construction & working principle, Dismantling &
procedure, technical spcifications of an iron — ISI mark, make, power, voltage,
pricelist Testing & Fault finding, Common Faults & remedies of electric iron.

DURATION

20 Hours (Theory and demonstration 10 Hrs, Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with electric
Iron

Identify the parts of iron
Explain the working of an iron

List out types of an iron

Introduction to electric iron

Construction & working principle of an
iron

Uses of electric Iron

Explain the the temperature setting for
different clothes.

Applications of various type of irons.

Dismantle and
assemble Iron

Dismantle the given iron

Explain the technical specifications of an
iron — ISI mark, make, power, voltage,
pricelist of an iron

Dismantling & procedure

Technical specifications of an iron — ISI
mark, make, power, voltage, pricelist of
an iron

Troubleshoot the
problems of an Iron

List out Common faults in iron
Various types of faults

Various types of remedies

Testing & Fault finding
Common Faults & remedies.

Repair the faults in iron

Test open circuit, short circuit, earth test
& leakage current.

Reassemble the given iron.

Testing methods-Open short & earth &
leakage faults. Reassembling procedure.

Implement safety
measures of an iron

List out Safety Precautions

Safety measures of iron while testing &
handling.

Maintain and sell iron

Prepare estimate & billing of an iron.

Performa of estimate & Billing.

UNIT CODE & TITLE

ELE-201(2): Heating Appliances (Water Heater)

UNIT DESCRIPTOR

This unit covers introduction, construction & working principle, Dismantling &
procedure, technical spcifications of an iron — ISI mark, make, power, voltage,
pricelist Testing & Fault finding, Common Faults & remedies of Water Heaters.

appliances-Water
Heaters.

DURATION 20 Hours (Theory and demonstration 10 Hrs, Practical Hands on 10 Hrs.)
LEARNING OUTCOME |PERFORMANCE CRITERIA RELEVANT KNOWLEDGE
Introduce with heating |[Demonstrate the given appliances Introduction

List the various types of Water Heaters
Check technical specification

Construction & working principle of
Water Heaters

Types of Water heater &uses..

Dismantle Water
Heaters

Dismantle the given Water Heaters

Observe Technical specifications -ISI
mark, make, power, voltage, pricelist of

Technical specifications of iron -ISI
mark,make,power,voltage,pricelist of
Water Heaters
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water heaters

Troubleshoot the
problems in Water
Heaters

Test Open circuit, short circuit, earth test
and leakage current

List out common faults in Water Heaters

Testing & Fault finding
Common Faults & remedies

Repair the faults in
Water Heaters
assemble water heater

Test open circuit, short circuit, earth test
and leakage current

Reassemble given water heater

Testing methods-Open short & earth &
leakage faults.

Implement safety
measures in using
Water Heaters

List and practice out safety precautions

Safety measures of Water Heaters while
testing & handling

Maintenance and sell
Water Heaters

Prepare estimate & billing of Water
Heaters

Performa of estimate & Billing

UNIT CODE & TITLE

ELE-201(3): Heating Appliances (Geyser)

UNIT DESCRIPTOR

This unit covers introduction, construction & working principle, Dismantling &

procedure, technical spcifications of an
pricelist Testing & Fault finding, Common

iron — ISI mark, make, power, voltage,
Faults & remedies of Geysers.

DURATION

20 Hours (Theory and demonstration 10 Hrs, Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with heating
appliances-Geysers.

Identify the parts of Geyser
Explain the working of Geyser
List various types of Geysers
Check technical specification

Introduction, technical specifications of
iron -1SI, mark, make, power, voltage,
pricelist of Geysers

Construction and working principle of
Geysers

Types of Geysers Thermostat working
and uses

Uses of Electric
Geysers

Study the temperature setting of different
type of Geysers

Applications of various type of Geysers

Dismantle given
Geysers

Dismantle the given geyser

study parts of geyser.

Understand Technical specifications of
Geyser-IS| Mark,make,power etc.
Understand working of thermostat

Construction and working principle of
Geysers
Types of Geysers Thrmostate working
and uses

Troubleshoot the
problems in Geysers

Determine and list common faults in
Geysers

Testing andFault finding.
Common Faults and remedies.

Repair the faults in
Geysers
reassemble Geysers

Test open circuit, short circuit, earth test
and leakage current.

Repair the given geyser

Reassemble the geyser

Testing methods-Open short & earth &
leakage faults

Repairing and reassembling procedure
of geyser

Implement safety
measures in using
Geysers

List and practice safety precautions
while handling

Safety measures and Precautions of
Geysers while testing and handling

Maintenance and sell of
Geysers

Prepare estimate and billing of repairing
Geysers

Performa of estimate & Billing.
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UNIT CODE & TITLE

ELE-202: Repair and Installation of Electric Bell

UNIT DESCRIPTOR

This is the electric bells requires for every students to enter into the field of
electrical. It covers Introduction, Working principle, Application Technical
specifications, Types-ding dong, continuous ringing Electronic buzzer

Construction, Installation, Fault finding & testing.

DURATION

8 Hours (Theory and demonstration 4 Hrs, Practical Hands on 4Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce with Electric
bell

Identify and differentiate the electric and
electronic bells

List out its specification
List out the types of various bells

Introduction, working principle,
application and technical specifications
of electric bell

Install and connect bell

Read the installation instructions
Install bell with bell push
Make connections of bell

Types-ding dong, continuous ringing
Electronic buzzer
Construction

Test and fault finding in
electric bell

Test the electric bell for its proper
functioning

Find out the faults in the non-working
bell

Proper functioning of electric bell
Faults and repairs of eletric bell

UNIT CODE & TITLE

ELE-203: Repair and Installation of Electric/ Electronic tube light

UNIT DESCRIPTOR

This is the electric tube a light requires for every student to enter into the field of
electrical. It covers Introduction of lighting appliances, Circuit diagram of
Fluorescent tube with electronic choke& starter Introduction of CFL lamp, LED
lamp or tubeTesting & fault finding with series test lamp ,Repairing Pricelist

DURATION

16 Hours ( Theory and demonstration 8 Hrs, Practical Hands on 8 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce Electric/
Electronic chock tube
light

List out various lighting equipments
Identify various parts of tube light

Introduction of lighting appliances

Make connections

Make Connection of fluorescent tube
with choke and starter

Circuit diagram of Fluorescent tube with
electronic choke& starter

Connect with electronic
choke

Connect the tube with electronic choke
Connect CFL and LED Lamps

Introduction of CFL lamp, LED lamp or
tube

Test and find fault

Test, the tube light Testing and fault finding with series test

lamp

Repaire CFL and LED
lamp

Find the fault and repair CFL lamp
and LED lamp

Repairing
Pricelist
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UNIT CODE & TITLE

ELE-204: Single phase transformer — Study and Testing

UNIT DESCRIPTOR

This is the Single phase transformer requires for every students to enter into the
field of electrical. It covers Working Principle & construction of transformer, Types
of single phase transformer according to construction, voltage application,
Testing of transformer, Rewinding

DURATION

20 Hours ( Theory and demonstration 10Hrs,Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce single phase
transformer

Explain the parts of transformer
State working principle of transformer

Working Principle & construction of
transformer

Primery and secondary
winding transformer

List out types of transformer

Connect, step down and step up
transformer

Types of single phase transformer
according to construction, voltage
application

Applications of
transformer

State application of transformer
Explain working of auto transformer

Working of auto transformer

Measure voltages

Measure primary & secondary voltages | Measurement of primary & secondary

voltages

Testing of transformer

Test winding of transformers Testing of transformer

Rewinding of
Transformer

Rewind shell type transformer Rewinding of Transformer

UNIT CODE & TITLE

ELE-205: D.C. Power supply — Assembly and Applications

UNIT DESCRIPTOR

This is the D C Power Supply requires for every students to enter into the field of
electrical. It covers Introduction &application of power supply. Identification of
different parts.Circuit diagram of centre & bridge rectifier. Testing & fault finding

DURATION

24 Hours (Theory and demonstration 12 Hrs, Practical Hands on 12 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

D.C. Power Supply
Introduction

Identify different parts of transformer

Explain the working of half wave
rectifier, bridge rectifier

Explain the working of full wave rectifier
State the applications of transformer

Introduction &application of power
supply

Connection diagram

Draw the connection diagram Circuit diagram of centre & bridge

rectifier

Prepare DC power
supply

Explain the connection of power
supply

Testing and fault finding

Tests and find faults Testing & fault finding
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UNIT CODE & TITLE

ELE-206: Solar cells & Power supply — Applications

UNIT DESCRIPTOR

Introduction of solar cell & solar panel, Battery &their care & maintenance.
Installation of solar cell system.

DURATION

20 Hours ( Theory and demonstration 10 Hrs, Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Solar cells & Power
supply Identification of
different parts solar cells

Explain the construction of solar cells [ Introduction of solar cell & solar panel

Identify different parts

Connect the solar panel

Explain Connection of the solar panel |[Connection diagrams

with battery and load

Battery and their
maintenance

Carry maintenance of solar cells Battery and their care and maintenance

UNIT CODE & TITLE

ELE-207: Repair and Maintenance of Battery & Emergency Light

UNIT DESCRIPTOR

This unit covers an introduction, construction, circuit diagram, charging and
discharging, Care and maintenance. Connections and application in emergency
light, Maintenance

DURATION

24 Hours (Theory and demonstration 12Hrs, Practical Hands on 12 Hrs.)

LEARNING OUTCOME |PERFORMANCE CRITERIA RELEVANT KNOWLEDGE
Battery and Emergency |Explain the lead acid battery Introduction
Light Introduction Application of battery in emergency light |Construction

unit and its connections

Lead Acid Battery —
Various parts,

charging methods

Draw the circuit diagram of emergency
light

Circuit diagram

Care and maintenance

Charging and discharging
Care and maintenance

List out procedure for
Maintenance of lead acid battery

Safety Precautions

Connections &application in emergency
light, maintenance

State Safety Precautions

UNIT CODE & TITLE

ELE-208: Rules and Installation of Basic house wiring

UNIT DESCRIPTOR

This unit covers introduction, BIS Rules, layout wiring materials, switches, holders,
types of wires, earthing materials, sockets, boards, ELCB, MCB, etc. Wiring
circuits series, parallel, staircase wiring insulation test by megger series testing
board, estimation and costing.

DURATION

30 Hours ( Theory and demonstration 15 Hrs, Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Basic House Wiring
Wiring accessories

Introduction, BIS Rules
Layout wiring materials, Switches,

List out BIS Rules of wiring
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Holders

simple wiring diagrams

Draw simple wiring diagrams

Types of wires, , Sockets, Boards,
ELCB, MCB, etc.

layout of wiring diagram

Draw layout diagram of wiring

Install various types of wiring with
M.C.B./ ELCB

Wiring circuits-series, parallel, staircase
wiring

Earthing &types
Installation

Earthing materials

Insulation test by megger series testing
board

Prepare the estimate
and bill test of wiring,
wiring joints

Prepare estimate wiring

Test insulation resistance of wiring
installation

Estimation and costing
Testing of wiring

UNIT CODE & TITLE

ELE-209: Installation and Testing of Single Phase Motors

UNIT DESCRIPTOR

This unit covers introduction, types-split phase motor, capacitor motors, shaded
pole totor, universal motor, repulsion motor, construction of motor.

phase motors

motors
Explain the working principle of motors

Draw and explain the connection
diagram and circuit diagram

DURATION 20 Hours (Theory and demonstration 10 Hrs, Practical Hands on 10 Hrs.)
LEARNING OUTCOME |PERFORMANCE CRITERIA RELEVANT KNOWLEDGE
Introduce with single List out different types of single phase [Introduction

Types-split phase motor, capacitor
motors, shaded pole motor, universal
motor, repulsion motor

Construction of motor

Connect and start single
phase motors

Explain the parts of motor
Connect the motor to supply
List out various applications of motor.

Observe starting and running of single
phase motors

List out various applications of motor

Identify various parts of motor
Study the parts and connections
Applications of motor

UNIT CODE & TITLE

ELE-210: Repair and Maintenance of Induction cooker/ Hot plate

UNIT DESCRIPTOR

remedies of Induction cooker /hot plate.

This unit covers introduction, construction and working principle, dismantling and
procedure, technical specifications of an induction cooker/ hot plate — ISI mark,
make, power, voltage, pricelist, testing and fault finding, common faults and

DURATION

18 Hours ( Theory and demonstration 9 Hrs,Practical Hands on 9 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Induction
cooker /hot plate

Identify the parts of induction cooker /
hot plate

Explain the working of an induction

Introduction, construction and working
principle of an Induction cooker /hot
plate
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cooker/ hot plate

List out types of an induction cooker/
hot plate

Uses of induction
cooker/ hot plate

Explain the use of induction cooker/ hot
plate

Applications of induction cooker/ hot
plate

Dismantle and
assemble Induction
cooker /hot plate

Dismantle the given induction cooker /
hot plate

Explain the technical specifications of
induction cooker/ hot plate-ISI mark,
make, power, voltage, pricelist of
Induction cooker /hot plate

Dismantling & procedure.

Technical specifications of an Induction
cooker /hot plate-ISI mark, make,
power, voltage, pricelist of Induction
cooker /hot plate

Troubleshoot the
problems of induction
cooker/ hot plate

List out common faults in induction
cooker/ hot plate

List out types of faults and remedies

Testing & Fault finding.
Common Faults & remedies.
Various types of faults and remedies

Repair the faults in
induction cooker/ hot
plate

Test open circuit, short circuit, earth
test and leakage current

Reassemble the given induction
cooker/ hot plate

Testing methods-Open short & earth &
leakage faults

Reassembling procedure.

Implement safety
measures of induction
cooker/ hot plate

List out safety precautions

Safety measures of induction cooker /
hot plate while testing & handling

Maintain and sell
induction cooker/ hot
plate

Prepare estimate and billing of
induction cooker/ hot plate

Performa of estimate and billing
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Competency Based Curriculum NSQF Level 3 (Class 11)

Sector: Electronics (Electrical Technolog

Objectives:

Upon completion of this course of this level, students will be able to:

* Make students familiar with shop discipline, layout of electrical shop, safety practice.

* Acquire knowledge and skills about safety precautions while working.

* Acquire knowledge about function and use of various electrical tools, equipments and accessories.

* Acquire with properties and uses of different materials (conducting, insulating, wiring etc).

*  Know about electrical symbols of commonly used electrical parts.

* Develop knowledge about the wiring.

* Getintroduced to electrical shop to classify different tools machines and equipments.

* Acquire skills for wiring methods.

* Do any type of wiring such as house wiring.

*  Get knowledge about estimation, costing and billing of wiring
Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Level-3-Paper-I: Electrical Wiring

Sn |Unit Code | Unit Title Theory | Practical | Total
1 |ELE-301 |Safety Precautions for electrical work 10 10 20
2 |ELE-302 |Fundamentals of Electricity, Electrostatics 20 20 40
Electromagnetism
3 |ELE-303 [Electrical Workshop Tools 15 15 30
4 |ELE-304 |Electrical wiring components and accessories 15 15 30
5 |ELE-305 |Fuse and Soldering Techniques 10 10 20
6 |ELE-306 |Installation of domestic wiring circuits/ earthing 20 20 40
7 |ELE-307 |[Installation of Electrical Appliances 10 10 20
8 |ELE-308 |Testing Installation of wiring 15 15 30
9 |ELE-309 |Light lllumination 15 15 30
10 |ELE-310 |Estimation and Costing of wiring Installation 20 20 40
OJT and Project Work 50 50
Total Hours 150 200 350

RELEVANT SKILLS (Generic)
* Reading, Writing, Communication skill
* Language skill
* Behavioral skill
*  Observation
«  Listing skill
¢ Handling Tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ELE-301: Safety precautions for electrical work

UNIT DESCRIPTOR

This unit covers shop discipline, safety precautions, electric shock, causes of
electric shock, artificial respiration fire, causes of fire, types of fire, introduction to

fire extinguishers.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Implement safety
measures in workshop

Explain safety precautions to be
observed in electrical jobs or workshops
Explain procedure for separating a
person from contact with live wire

Shop discipline

Safety precautions

Electric Shock — causes of electric
shock, Artificial respiration

Fire protection

Explain the types and causes of fire
List out the fire extinguishers
Operate various fire extinguishers

Introduction to fire extinguishers
Causes of fire, types of fire

Electrical symbols and
drawing-simple circuits

Draw electrical symbols
Draw electrical drawing, simple series
and parallel circuits

Electrical symbols
Electrical drawing

UNIT CODE & TITLE

ELE-302: Fundamentals of electricity, electrostatic charge, electromagnetism

UNIT DESCRIPTOR

This unit covers topics on nature of electricity, effect of electricity, uses of electric
current, sources for power generation, definition of capacitor, electromagnetism

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Fundamental electricity

Explain nature of electricity
Explain purpose of electric current
Explain effect of electricity

Nature and production of electricity
Conventional and non conventional
energy sources for power generation
Effect of electricity: heating effect,
magnetic effect, chemical effect, lighting

Joule’s law of heating

Verify Joule’s law of heating

Joule’s law, uses of electric current

Electrical quantities

Define electromotive force, potential
difference, one volt, one ampere,
resistance, conductance, power, energy

Measure resistance by V & A method
Connect resistance in series
Connect resistance in Parallel

Definitions of electrical quantities
Resistance — Laws of resistance,
specific resistance, resistance in series
and parallel

Introduce Capacitor

Identify various capacitors
Explain charging, discharging and
testing of capacitor

Capacitor — introduction, definition,
charging and discharging, types and
application

Introduce electromagnet

Prepare an electromagnet

Introduction, definitions, electromagnet

AC & DC Supply

Differentiate AC and DC supply
Test Polarity of D.C. Supply

Identify phase and neutral of single
phase supply

Difference between AC & DC Supply
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UNIT CODE & TITLE

ELE-303: Electrical Workshop Tools

UNIT DESCRIPTOR

specifications tools

This unit covers common tools used in electrical shop, their uses & sizes,

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce workshop
tools

List out hand tools
Identify common electrical hand tools

Common tools used in electrical shop,
their uses & sizes, specifications tools-
standard wire gauge, pliers hammers,
screw drivers, connector, electrician
knife neon tester, test lamp, crimping
tools etc.

Application of tools

Explain use of each electrical hand
tool and proper method to use a tool

Application of tools

Use crimping tools with
lugs and ferules

Use crimping tools with lugs and
ferules

Introduction to new tools available in the
market

UNIT CODE & TITLE

ELE-304: Electrical wiring components and accessories

UNIT DESCRIPTOR

This unit covers common electrical accessories, their specifications and uses

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce wiring
components and
accessories

List various wiring materials
Identify various wiring materials

Explain ICDP, ICTP, starters, distribution
board

Connect the above accessories

Electrical wiring accessories, their
specifications
Material for PVC casing caping wiring

Material for PVC & MS conduit pipe
wiring: Material for concealed wiring

Skin the cable

Skin the cable

Prepare underground cable jointing, with
crimping lug jointing etc.

Information about underground cable
jointing, their procedure

Wire joints

State types of wires and wire joints
Prepare a straight joint of 7/20 pvc wire
Prepare a “T” joint of 7/20 pvc wire
Prepare a britannia joint of Bare copper
conductor (overhead line)

Demonstrate and identify different types
of wires and cables

Demonstrate and use standard wire
gauge and micrometer

List out required material and tools for
underground cable jointing

Types of joints and their uses
Types of wires and cables

Specification of wires and cables,
Precautions in using various types of
cables

Introduce wiring
components and

List various wiring materials
Identify various wiring materials

Electrical wiring accessories, their
specifications
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accessories

Explain teh ICDP, ICTP, starters
Distribution board, connecting the above
accessories

Material for PVC casing caping wiring

Material for PVC & M S conduit pipe
wiring: Material for concealed wiring

UNIT CODE & TITLE

ELE-305: Fuse and Soldering Techniques

UNIT DESCRIPTOR

This unit covers safety devices for electrical wiring such as breakers (MCB),
(MCCB) and (ELCB), Soldering: types of solders

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with fuse and
soldering

Define (a) Fusing current (b) Fusing time
(c) rated carrying current

Identify common fusing material

Explain applications of fusing material
Determine the Fusing Current of a fuse

Introduction: term related to fuse (a)
fusing current (b) fusing time (c) rated
carrying current

Common fusing material

Introduce MCB and
relays

Explain specifications of MCBs, MCCBs
and ELCB

List out various types of relays

Introduction, application and
specifications of (MCB, MCCB and
ELCB)

Relays — various types of relays

Soldering technique

Explain use of flux
List out various types of soldering irons

Explain precautions to be taken while
soldering and disoldering

Soldering: types of solders, fluxes and
their proper use

Soldering technique equipment care and
maintenance

Precautions, disoldering wire and pump

UNIT CODE & TITLE

ELE-306: Installation of domestic wiring circuits/ earthing

UNIT DESCRIPTOR

This unit covers Simple Lamp circuits Brief idea about control panel wiring, use of
Importance of Earthing,

Fuses, cutouts, Miniature circuit,
earthing,Wiring Systems

methods of

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Install various wiring
circuits

Prepare Simple Lamp circuits — for
staircase wiring & Go-down wiring

Prepare Tube Light Circuit

Explain Indian Electricity Rules for
domestic wiring

Prepare casing- capping wiring
Prepare conduit wiring
with minimum to more number of points

Prepare Conduit & concealed wiring on
one lamp controlled by one SPT switch
State | .E. Rules for earthing

Introduction staircase wiring

Go-down wiring - machine control panel
wiring)

Selection of wiring

Wiring Systems

Casing capping Wiring

Conduit Wiring

Concealed Wiring

I.E. Rules for domestic wiring

Connect protective

Connect Fuses, cutouts, Miniature circuit

Connection of protective devices.
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Devices

breakers(MCBs), Moulded case Circuit
Breakers(MCCBs) and Earth Leakage
Circuit Breakers (ELCBSs)

Introduce Earthing

Measure Earth Resistance by earth
Tester

Explain Importance of Earthing
Install pipe Earthing & plate earthing

Importance of Earthing,

Principle of different methods of
earthing-Pipe earthing & Plate earthing

UNIT CODE & TITLE

ELE-307: Installation of Electrical Appl

iances

UNIT DESCRIPTOR

This unit covers the installation of Electrical Appliances such as celling fan,exhaust
fan, Wall mounting fan, Electric Gyser, Water Purifier in field of electrical wiring.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Installation of celling fan

Assemble and install celling fan

Home appliances

Installation procedure and connection of
celling fan

Installation of exhaust
fan

Assemble and install Exhaust Fan

Installation Procedure and connection of
Exhaust Fan

Installation of wall
mounting fan

Assemble and install Wall mounting fan

Installation Procedure and connection of
Wall mounting fan

Installation of electrical
gyser

Assemble and install Electrical gyser

Installation Procedure and connection of
Electrical gyser

Installation of water
purifier

Assemble and install Water purifier

Installation Procedure and connection of
Water purifier

UNIT CODE & TITLE

ELE-308: Testing Installation of wiring

UNIT DESCRIPTOR

test & Earth Continuity of wiring insta
system

This unit covers Megger tests, continuity test, insulation resistance test, Polarity

llation Maintenance & Repair of wiring

DURATION

30 Hours (Theory and demonstration 15

Hrs., Practical Hands on 15 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Testing of
wiring installation

Measure Insulation resistance of new
house wiring by using Megger
continuity test of wiring

Polarity test of wiring

Test earth continuity of wiring

Introduction: wiring tests, procedure of
Megger tests, Continuity test, insulation
resistance test, Polarity test & Earth
Continuity

Repair of wiring system

Explain the maintenance of wiring
Repair of wiring system

Maintenance and Repair of wiring
system
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UNIT CODE & TITLE

ELE-309: Light lllumination

UNIT DESCRIPTOR

This unit covers terms & definitions related to illumination, direct and semi indirect,

Lighting fixtures

DURATION

30 Hours (Theory and demonstration 15Hrs., Practical Hands on 15 Hrs

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Lighting

Explain terms & definitions related to
illumination

Illumination, terms & definitions related
to illumination

Lighting Methods

Explain Direct and indirect, semi direct
and semi indirect lighting

Direct and indirect, semidirect and semi
indirect, lighting

Introdue Lighting
fixtures

Identify Lighting fixtures

List out various Lighting fixtures
Draw Circuit Diagrams of various
Lighting fixtures

Explain Working Principle of various
Lighting fixtures

Test various Lighting fixtures

Detect Common faults in various
Lighting fixtures

Introduction to Lighting fixtures -
Incandescent lamp,

Electric Tube Light single / twin /
electronic

Introduction, Types, Construction, Circuit
Diagram, Working Principle, Testing,
Common faults

Repairs of lighting
fixtures

Repairs various Lighting fixtures

Repairs of lighting fixtures.

Introduce CFL
(Compact fluorescent,
LED based Lamps)

State Power Consumption CFL and LED
lamps

Power Consumption CFL (Compact
fluorescent LED based Lamps and
power drives

Lighting fixtures used in plaster of paris
(POP) ceilings and walls

UNIT CODE & TITLE

ELE-310: Estimation & Costing of wiring Installation

UNIT DESCRIPTOR

This unit covers planning concept, Elements of estimation, Performa for estimation
Costing of Domestic wiring Commercial wiring jobs, Material& Labor cost, Billing of
wiring jobs, Necessity of tenders, How to fill up tender forms.

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Importance of
Estimation and costing
of wiring Installation

Explain the concept of planning
Estimating, costing

Work out measurements of a building or
a shop

Introduction to need of Planning
Estimating, costing and billing of wiring
jobs

Elements of estimation

Preparation list of
materials

Prepare the list of items for wiring with
required specificationres

Prepare estimate of wiring

Steps of estimate
Performa for estimation
Elements of costing

Preparation bill of wiring

Prepare bill of wiring

Preparation bill of wiring
Steps of preparation of bill
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Objectives:

Level-3-Paper llI: Electrical Domastic Appliances

Upon completion of this course, students will be able to:
* Acquire knowledge and skills about safety precautions while working.

*  Acquire knowledge about function and use of various electrical tools, equipments and accessories.

* Know about electrical symbols commonly used electrical parts.

* Getintroduced to electrical shop to classify different tools machines and equipments.

« Create an awareness about all electrical domestic appliances

» Develop technician skills in the field of Dismantling, Servicing, Overhauling, Maintenance, testing
and reassembling of electrical appliances

* Acquire the skill in sales and marketing of the latest domestic appliances, equipment, spare parts
and raw materials
Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Sn [ Unit Code | Unit Title Theory |Practical | Total
1 |ELE-301 |Electrical Circuit Connections (AC & DC) 15 10 25
2 |ELE-302 |Secondary cells and batteries (rechargeable dry cells) — 15 15 30
Construction, Maintenance and Connections
3 |ELE-303 |Electrical Instruments 10 10 20
4 |ELE-304 |Electrical Domestic Appliances (Iron — Spray and Steam) 15 15 30
5 |ELE-305 |Electrical Domestic Appliances (Reflector type Room Heater) 10 10 20
6 |ELE-306 |Electrical Domestic Appliances (Electrical Water Purifier) 15 15 30
7 |ELE-307 |Electrical Domestic Appliances (Electrical Toaster) 20 20 40
8 |ELE-308 |[Single Phase AC Motors 25 30 55
9 |ELE-309 |Installation and Dismentling of Microwave Oven 10 10 20
10 [ELE-310 |Electric Power Drill Machine 15 15 30
OJT and Project Work 50 50
Total Hours 150 200 350

RELEVANT SKILLS

* Reading skill

e Writing skill

*  Communication skill
« Language skill

*  Behavioral skill

*  Observation

» Listing skill

* Handling tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory

30
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UNIT CODE & TITLE

ELE-301: Electrical Circuit Connections (AC & DC)

UNIT DESCRIPTOR

This unit covers Combination of series and parallel circuit Types of Electrical
circuit, Comparison of Direct current, Definitions R-L-C circuit, Idea of single
phase, and three phase supply, star and delta connection

DURATION

25 Hours (Theory and demonstration 15 Hrs., Practical Hands on 10 Hrs.

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Measurement of total
resistance in series ,
parallel circuit

Measure total resistance in series circuit

Measure total resistance in parallel
circuit

Combination of series and parallel circuit

Types of Electrical circuit: Open circuit,
closed circuit, short circuit

Measurement of power
in single phase A.C.
circuit

Measure power in single phase A.C.
Circuit

Measurement of power in single phase
A.C. Circuit

Preparation of AC
circuit

Prepare AC circuit containing R- L-C

Preparation of AC circuit

Improvement of power
factor in AC Circuits

Improve Power factor in AC Circuits

Improvement of Power factor in AC
Circuits

Comparison of Direct
Current and Alternating
Current

Compare Direct current and Alternating
current

Comparison of Direct current and
Alternating current

Definitions of electrical
quantities

Define sine wave cycle time period, peak
value instantaneous value, average
value, effective or R.M.S. value

Frequency peak factor, form factor,
phase difference/ Power factor in phase,
out of phase inductance, inductive
reactance, capacitive reactance,
impedance

R-L-C circuit

Definitions-Sine wave Cycle Time period
Peak value instantaneous value
Average value Effective or R.M.S. value
Frequency Peak factor Form factor,
Phase difference\Power factor In phase,
out of phase inductance, Inductive
Reactance, Capacitive reactance,
Impedance

R-L-C circuit

Star & delta connection
for 3 phase supply

Make star and delta connection for 3
phase supply

Idea of single phase, and three phase
supply, star and delta connection

Application of 3 phase
circuit

Compare three phase and single phase
circuit

Comparison of three phase and single
phase circuit

UNIT CODE & TITLE

ELE-302: Secondary cells and batteries (rechargeable dry cells) —
Construction, Maintenance and Connections

UNIT DESCRIPTOR

This unit covers Lead acid cell and alkaline cell. ,its Construction, Characteristics

Comparison of primary & secondary Cell,

Connection of cells battery charging

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Construction of lead
acid battery

Explain construction of lead acid battery

Different Types Secondary cells: Lead
acid cell and alkaline cell

Characteristics of

Explain Characteristics of Secondary

Characteristics of Secondary cells
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Secondary cells

cells

Connection of lead acid
battery

Make connection of lead acid battery

Connection of cells in series and parallel

Maintenance of lead
acid Battery

Explain maintenance of lead acid Battery

Maintenance of lead acid Battery

Measure of EMF of
battery at No load, full
load

Measure of EMF of battery at No load,
Full load

Calculation of EMF and internal
resistance of battery

Application of
secondary battery

List out application of secondary battery

Application of secondary battery

Testing of lead acid
battery

Test lead acid battery. Measure specific
gravity. Measure Voltage by cell tester

Testing of lead acid battery

Working and different
parts and function of

each part of lead acid
battery

Explain working of lead acid battery
Identify different parts of lead acid
battery

Explain function of each part, chemical
action

State precautions while handling
battery

Working and different parts and function
of each part of lead acid battery,
Chemical action. precautions

Faults in lead acid
battery

Rectify the faults in lead acid battery
Explain Factors affecting battery life:

The faults in lead acid battery,
precautions while handling, charging,
storage a lead acid battery, care and
maintenance of lead acid battery

Factors affecting battery life

Comparison of primary
and secondary cell

Compare of lead acid and maintenance
free batteries

Comparison of primary and secondary
cell, maintenance free batteries

Inverter connections

Make Inverter connections

Inverter connections with block diagram

UNIT CODE & TITLE

ELE-303: Electrical instruments

UNIT DESCRIPTOR

This unit covers connections and applications of Ammeter, Voltmeter, Wattmeter,
Energy Meter , power factor meter, Tong tester (Clip on meter), Megger, Earth
Resistance Tester., use, their sizes as per use.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Connections of
Electrical instruments

Connections of Ammeter, Voltmeter,
Connect the wattcmeters in A.C.
Circuits

Connect energy meters, P F Meters in
A.C. Circuits

Measure current by tong Tester
Measure speed of motor by Tachometer

Introduction, connections & applications
of Ammeter, Voltmeter, Wattmeter,
Energy Meter, Tong tester (Clip on
meter), Tachometer, MultiMeter, their
sizes& sizes as per use

Application of
multimeter for

Use multimeter for measurement of

Application of multimeter for
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measurement of
Electrical quantity

Electrical quantity

measurement of electrical quantity

Measurement of power
in three phase circuit by
two wattmeter

Measure power in three phase circuit by
two wattmeter

Measurement of power in three phase
circuit by two wattmeter

Measurement of
insulation resistance of
cable with megger

Measure insulation resistance of cable
with megger

Measurement of insulation resistance of
cable with megger

Measure Earth
resistance by Earth
Resistance Tester

Measure earth resistance by Earth
Resistance Tester

Measurement of earth resistance by
Earth Resistance Tester

UNIT CODE & TITLE

ELE-304: Electrical Domestic Appliances ( Electric spray and steam Iron)

UNIT DESCRIPTOR

This unit covers Electrical spray and steam Iron, Working principle, different parts,
dismantling & reassembling of electric iron, Testing of an electric Iron

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Electrical
spray and steam Iron

Identify the parts of spray and steam
Iron

Explain the working of an spray and
steam iron

List out types of spray and steam Iron

Introduction of Electrical spray and
steam Iron Working principle, different
parts

Use of Steam and Spry
iron

Explain the temperature setting for
different clothes

Explain the technical specifications of an
iron-1SI mark, make, power, voltage,
pricelist of spray and steam Iron

Application of various irons technical
specifications of an iron -ISI mark, make,
power, voltage, pricelist of spray and
steam Iron

Dismantling and
reassembling

Dismantle the given spray and steam
iron

Reassembling of electric spray and
steam iron

Dismantling and reassembling of electric
spray and steam Iron.

Testing Test open circuit, short circuit, earth test |Testing of an electric spray and steam
and leakage current Iron
Repairs List out Common faults in iron Fault finding, common faults, remedies

UNIT CODE & TITLE

ELE-305: Electrical domestic appliances ( Reflector type Room Heater)

UNIT DESCRIPTOR

This unit covers electrical reflector type room heater, working principle, different
parts, dismantling & reassembling of Reflector type Room Heater, Testing of

Reflector type Room Heater.

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs).

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Reflector

Identify the parts of Reflector type Room

Introduction Electrical Reflector type
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type Room Heater

Heater

Understand working of Reflector type
Room Heater

Room Heater
Working principle, different parts

Technical specifications
of Room heater

Explain the technical specifications of
Room heater — ISI mark, make ,power,
voltage, pricelist of Reflector type Room
Heater

Technical specifications of Room heater
— ISI mark, make ,power, voltage,
pricelist of Reflector type Room Heater

Dismantling &
reassembling

Dismantle the given Reflector type
Room Heater

Reassemble reflector type room Heater.

Dismantling and reassembling of
Reflector type Room Heater.

Troubleshoot the faults
and repair

List out common faults in Reflector type
Room Heater

List out various types of remedies

Common faults and remedies.

Testing of Reflector type
Room Heater

Test Open circuit, short circuit, earth test
& leakage current

Testing of Reflector type Room Heater

UNIT CODE & TITLE

ELE-306: Electrical Domestic Appliances (Electrical Water Purifier)

UNIT DESCRIPTOR

This unit covers Electrical Water Purifier Working principle, different parts,
dismantling & reassembling of Water Purifier. Testing of Water Purifier

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce of Electrical
Water Purifier

Identify the parts of Electrical Water
Purifier Understand working of Electrical
Water Purifier.

List out types of Electrical Water Purifier

Understand Technical specifications of
water purifier -ISI mark, make, power,
Voltage, pricelist of Electrical Water
Purifier

Introduction of Electrical Water Purifier.

Working principle Types U.V. & R.O.
different parts

Dismantling &
reassembling

Dismantle the Electrical Water Purifier
Reassemble Water purifier

Dismantling & reassembling of Electrical
Water Purifier. U.V. & R.O

Common faults in
Electrical Water Purifier

List out Common faults in Electrical
Water Purifier

Various types of Faults
Various types of remedies

Common faults

Testing of Electrical
Water Purifier

Test Open circuit, short circuit, earth test
& leakage current

Testing of Electrical Water Purifier

Care& maintenance

Explain Care& maintenance

Care & maintenance. Repairing

Installation of Water
Purifier

Install Water Purifier

Installation of Water Purifier
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UNIT CODE & TITLE

ELE-307: Electrical Domestic Appliances (Electrical Toaster)

UNIT DESCRIPTOR

This unit covers Electrical Toaster Working principle, different parts, dismantling &
reassembling of Toaster, Testing of Toaster

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce of Electrical
Toaster

List out types of Electrical Toaster
Identify the parts of Electrical Toaster
Understand working of Electrical Toaster

Understand Technical specifications of
Toaster -ISI mark, make, power, voltage,
pricelist of Electrical Toaster

Introduction of Electrical Toaster
Working principle, types, different parts

Dismantling and
reassembling

Dismantle the Electrical Toaster
Reassemble of Electric Toaster.

Dismantling & reassembling of Electrical
Toaster

Common faults and
remedies

List out Common faults in Electrical
Toaster

List out types of remedies

Common faults and remedies

Testing

Test Open circuit, short circuit, earth test
and leakage

Testing of Electrical Electrical Toaster
Care and maintenance

UNIT CODE & TITLE

ELE-308: Single Phase A C Motors.

UNIT DESCRIPTOR

This unit covers Introduction, construction & working of single phase A C Motor
and Centrifugal Switch, Types of single phase A C Motors, Applications, Speed
control, change of direction, lubrications of motors Care & maintenance.

DURATION

55 Hours (Theory and demonstration 25 Hrs., Practical Hands on 30 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce single phase
A C Motor

Identify the parts of single phase AC
Motor

Explain the working of single phase AC
Motor, Centrifugal switch

Explain the technical specifications of
single phase AC Motor, ISI mark, make,
power, voltage, pricelist of single phase
AC Motor

Introduction, construction and working of
single phase A C Motor,

Introduction and working of Centrifugal
switch

Types of A C Motor

List out types of single phase AC motor

State applications of single phase AC
motor

Types of single phase AC motors

i) Split Phase ii) Capacitor start Motor iii)
Permanent Capacitor iv) Shaded pole
Motor v) Universal Motor

Applications of each motor

Speed control and
direction of rotation

Change the direction of rotation of each
motor

Speed control of each motor
Change of direction of each motor

Dismantling and
reassembling

Dismantle the single phase AC motor
Reassemble of motor and take running

Dismantle of single phase motor
lubrications of motors
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test

Reassembly of single phase motor

Repairing of A C Motor

List out common faults in single phase
AC motor

Common faults and remedies in motors

Testing of motors.

Test open circuit, short circuit, earth test
and leakage current of single phase AC
motor

Testing of motors.
Care and maintenance

UNIT CODE & TITLE

ELE-309: Installation and Dismentling of Microwave Oven

UNIT DESCRIPTOR

This unit covers Introduction, construction & working of Microwave Oven working
of MOSFET and Magnetron tube, types of Microwave Oven, Applications of
Microwave Oven, Care & maintenance of Microwave Oven

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Microwave
Oven

Identify the parts Microwave Oven
Explain the working of Microwave Oven
List out types of Microwave Oven

Explain the technical specifications of
Microwave Oven -ISI mark, make,
power, voltage, pricelist of Oven

State application of Microwave Oven

Introduction, construction & working of
Microwave Oven

Introduction & working of MOSFET &
Magnetron tube

Types of Microwave Oven
Applications of Microwave Oven

Testing and fault finding

List out common faults in Microwave
Oven

Test open circuit, short circuit, earth test
and leakage current of Microwave Oven

Common faults and remedies of
microwave oven

Testing of microwave oven
Care & maintenance of Microwave Oven

UNIT CODE & TITLE

ELE-310: Electrical Domestic Appliances (Electrical Drill Machine)

UNIT DESCRIPTOR

This unit covers Electrical Power drill machine, its working principle, different
parts, dismantling, reassembling and testing of Electrical drill machine.

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Electrical
Toaster

Identify the parts of drill machine
Explain the working of drill machine

Explain the technical specifications, 1SI
mark, make, power, voltage, pricelist of
Electrical drill machine

Introduction of Electrical drill machine

Working principle, different parts of
Electrical drill machine

Dismantling &
reassembling

Dismantle the Electrical drill machine
Reassemble of Electric drill machine

Dismantling & reassembling of Electrical
drill machine

Testing and fault finding

List out common faults in Electrical drill
machine

Test open circuit, short circuit, earth test
& leakage current of electrical drill
machine

Common faults & remedies of Electrical
drill machine

Testing of electrical drill machine
Care & maintenance
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Competency Based Curriculum NSQF Level 4 (Class 12)
Sector: Electronics (Electrical Technolog

PAPER - I: ELECTRICAL WIRING

Objectives:

Upon completion of this course, students will be able to:

Work on electrical installation and shop floor safety precautions maintenance and upkeep.

Make students familiar with shop discipline, layout of electrical shop, safety practice.

Acquire knowledge and skills about safety precautions while working.

Acquire knowledge about function and use of various electrical tools, equipments and accessories.
Acquire with properties and usage of different materials (conducting, insulating, wiring etc).
Know about electrical symbols of commonly used electrical parts.

Develop knowledge about the wiring.

Get introduced to electrical shop to classify different tools machines and equipments.

Acquire skills for wiring methods.

Do any type of wiring such as house, industrial, commercial wiring, Tender form filling.

Get knowledge about estimation, costing and billing of wiring.

Acquire the detail knowledge of Electrical, tools with their specific use handling and maintenance
and precaution while handling.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 5 modules, called as Units.

Sn | Unit Code | Unit Title Theory | Practical | Total
1 |ELE-401 [lllumination 30 30 60
2 |ELE-402 |Industrial wiring 40 40 80
3 |ELE-403 |Commercial wiring 40 40 80
4 |ELE-404 |H T and LT Substation 20 20 40
5 |ELE-405 |Estimation & Costing of wiring Installation 20 20 40
6 |ELE-406 |[OJT and Project Work 50 50
Total Hours 150 200 350

RELEVANT SKILLS (Generic)
Reading skill

Writing skill
Communication skill
Language skill
Behavioral skill
Observation

Listing skill

Handling tools
Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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|UNIT CODE & TITLE

ELE-401: lllumination

|UNIT DESCRIPTOR

This unit covers Circuit study, Installation and applications of illuminating sources

DURATION

60 Hours (Theory and demonstration 30 Hrs., Practical Hands on 30 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce to Illlumination
sources

List out types of lamp

Introduction of illuminating sources —

Installation and
application Neon Sign
lamp

Draw circuit diagram
Install Neon sign
List out applications of Neon Sign

Circuit study, Installation and applications
of Neon sign

Installation and
application Halogen
lamp

Draw circuit diagram
Install Halogen lamps
List out applications of Halogen lamps

Circuit study, Installation and applications
of Halogen lamps

Installation and
application Mercury
vapour lamp

Draw circuit diagram
Install Mercury vapour lamp

List out applications of Mercury vapour
lamp

Circuit study, Installation and applications
of Mercury vapour lamp

Installation and
application sodium
\VVapour lamp

Draw circuit diagram
Install sodium vapour lamp

List out applications of sodium Vapour
lamp

Circuit study, Installation and applications
of sodium vapour

Installation and
application Metal halide
lamps

Install Metal halide lamps

List out applications of Metal halide
lamps

Circuit study, Installation and applications
of Metal halide lamps

LED, its special features
and installation

Install LED based modern Lighting
fixtures

Draw circuit diagram

List out applications of LED based
modern Lighting fixtures

Install Decoration lighting

Draw circuit diagram and explain the
decoration lighting

Circuit study, Installation and applications
of LED based modern Lighting fixtures

Circuit study, Installation and applications
of Decoration lighting

UNIT CODE & TITLE

ELE-402: Industrial wiring

UNIT DESCRIPTOR This unit covers to accessories suitable for industrial wiring Study of layouts and
wiring diagrams, Inverter wiring, Street lighting , Protective Devices, Devices Load
balancing of 3 phase supply , Maintenance and Repair of Industrial wiring, Abstract
of I.E. Rules, Testing of Industrial wiring

DURATION 80 Hours (Theory and demonstration 40Hrs., Practical Hands on 40 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Accessories
used in Industrial

List out accessories used in industrial
wiring

Accessories suitable for industrial wiring
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Wiring

Draw Lighting circuits in for office and
workshop

Layout and circuit
diagram

Draw layouts and wiring diagrams
Read drawings of circuit
diagrams of industrial

buildings and sheds

layouts and wiring diagrams

Installation of various
Invertors and power
circuits

Install Inverter wiring

Lighting circuits Inverter wiring
Power wiring for
Control Panel wiring

Street lighting

Install Power circuits for office
Read Circuit details of Street lighting

Street lighting

Applications of
Protective Devices

Install Bus bar, MCBs, ELCBSs, Fuses
and DB with cable gland fixing in wiring
Installation

Identify Protective Devices
List out Protective Devices

Protective Devices
lighting arresters

Balance Load of 3
phase Supply.

Balance Load of 3 phase supply

Load balancing of 3 phase supply

Troubleshoot of wiring

Understand Trouble shooting and
Maintenance of Wiring systems of Office

Maintenance of Wiring
Trouble shooting

Rules of Industrial
wiring

Three phase energy meter installation

Abstract of |.E. Rules related to industrial
wiring

Abstract of |.E. Rules

Testing wiring
Installation

Measure Insulation Resistance of wiring
Installation by using megger

Measure Continuity and polarity tests by
using Megger

Testing of Industrial wiring installation

Resistance of Industrial wiring with
megger

UNIT CODE & TITLE

ELE-403: Commercial wiring

UNIT DESCRIPTOR

This unit covers to accessories suitable for commercial wiring Study of layouts and
wiring diagrams, Inverter wiring, , Protective devices, Devices, Maintenance and
Repair of commercial wiring, Abstract of I.E. Rules, Testing of commercial wiring,
UPS & CCTV Wiring, Different methods of earthing for commercial wiring

DURATION

80 Hours (Theory and demonstration 40Hrs., Practical Hands on 40 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Wiring
accessories for
Commercial wiring

List out accessories suitable for
commercial wiring

Accessories suitable for commercial
wiring

Layout and
circuit diagrams

Draw Layout and read drawings of
circuit diagrams of commercial buildings

Layout and study of drawings of circuit
diagrams of commercial buildings and

sheds
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Installation of
Inverter wiring

Install Lighting circuits in for office and
commercial buildings with Inverter wiring

Lighting circuits in office and commercial
buildings with Inverter wiring

Installation of UPS
wiring

Install UPS wiring

UPS & CCTV Wiring

Installation CCTV wiring

Install CCTV wiring

CCTV Wiring

Troubleshoot of wiring

Explain the Maintenance and Repair of
Lighting circuits

Maintenance and Repair of
Lighting circuits

Rules of commercial
wiring

Abstract of commercial wiring Indian
electricity Rules

Abstract of I.E. Rules related
to commercial wiring

Testing wiring
Installation

Test commercial wiring with megger

Testing of commercial wiring with megger

Installation of earthing

Explain the different methods of earthing

Install Pipe earthing, Rod type earthing &
Plate earthing

Explain the lighting arresters

Earthing: Different methods of earthing

Pipe earthing, Rod type earthing & Plate
earthing

UNIT CODE & TITLE

ELE-404: HT and LT Substation

UNIT DESCRIPTOR

schedule, Single line diagram.

This unit covers HT and LT Substation Identification and applications of protective
devices, insulators, applications of to switchgears, Layout and maintenance

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce HT and LT
Substation

Identify HT and LT Substation

Introduction to HT and LT Substation

Use of protective
devices

Identify protective devices
List out applications of protective devices
Read Layout of HT and LT Substation

Protective devices, insulators,
applications of Switchgears

Introduction to Layout

Maintenance schedule
of Substation

Explain the maintenance schedule of HT
and LT Substation

Maintenance schedule
HT and LT Substation

Interrupt Line diagram

Draw Single line diagram HT and LT
Substation

Single line diagram HT and LT
Substation

UNIT CODE & TITLE

ELE-405: Estimation & Costing of wiring Installation

UNIT DESCRIPTOR

This unit covers Planning Concept, Elements of estimation, Performa for estimation
Costing of Industrial wiring Commercial wiring jobs, Material& Labor cost, Billing of
wiring jobs, Necessity of tenders, How to fill up tender forms.

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Estimation &
Costing of wiring

Explain the concept of planning
Estimating, costing

Introduction to need of Planning
Estimating, costing and billing of wiring
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Installation Work out measurements of a building or |[jobs
a shop

Prepare the list of items required for
wiring with specifications

Estimate and Prepare |Prepare Estimate of wiring Elements of estimation,
bill of wiring Prepare bill of wiring Steps of estimatation
Performa for estimation
Elements of costing

Introduce of tenders Explain Necessity of tenders Introduction to tenders
Read & fill tenders tender forms How to fill up tender forms

Industrial Visit
Visitto HT & L T substation
Visit to industry and study different wiring jobs at different stages.

Visit to commercial building for wiring. (Hospitals, Apartments, Showrooms & Malls.)
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PAPER-Il ELECTRICAL DOMASTIC APPLIANCES

Objectives

e Get acquainted with shop discipline, layout of electrical shop, safety practice.

e Acquire knowledge and skills about safety precautions while working.

e Acquire knowledge about function and use of various electrical tools, equipments and accessories.
¢ Know about electrical symbols of commonly used electrical parts.

e Getintroduced to electrical shop to classify different tools machines and equipments.

e Know about planning layout, setting and up keeping of electrical Workshop

e Get knowledge about estimation, costing and billing of repairing appliances.

¢ Understand how to work on electrical installation and shop floor safety precautions maintenance and
up keeping.
e Create an awareness about all electrical domestic appliances

e Develop technician skills in the field of Dismantling, Servicing, Overhauling, Maintenance, testing
and reassembling of electrical appliances

e Acquire the skill in sales and marketing of the latest domestic appliances, equipment, spare parts
and raw materials

e Gain the knowledge and skill of motors ,transformer repairing, servicing and overhauling

Sn [Unit Code|Unit Title [Theory [Practical[Total
1 |ELE-401 |D C Motor, A. C. Generator & Alternator| 20 20 40
? [ELE-402 |Blower Type Room Heater 10 10 20
3 |[ELE-403 [Electric Mixer & Food Processor 15 15 30
4 |[ELE-404 [Electric Fan 20 20 40
5 |ELE-405 [Electric Vacuum Cleaner 15 15 30
6 |[ELE-406 [Electric Room Cooler 15 15 30
7 |ELE-407 [Electric Washing Machine 20 20 40
8 [ELE-408 |Refrigerator 15 15 30
9 |ELE-409 |Installation of Motors 20 20 40
OJT and Project Work 50 50
Total Hours 150 200 350

RELEVANT SKILLS
* Reading skill
*  Writing skill
e Communication skill
* Language skill
*  Behavioral skill
*  Observation
» Listing skill
* Handling tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ELE-401: D. C. Motor, A.C.Generator & Alternator

UNIT DESCRIPTOR

This unit covers Requirements of A.C. generators, types, principle and
constructional details of DC motors.1) shunt 2) series 3) compound (application
point of view) in traction applications such as electric locomotives, and trams. Back
EMF, speed control of DC motor, starters, applications of DC motors, generator &
Alternator.

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce D.C. Motor &
A.C. Generator

Explain the construction of AC Generator |Requirements of AC generators, types of

& Motors AC generators, Principle and
Motors shunt 2) series 3) compound (Application

point of view) in traction applications
such as electric locomotives, and trams.

Back EMF, speed control of DC motor

Identify the types of DC motor
List out applications of DC Motor

Connection of D C
Motor

Introduction to Starters

Speed control method of DC shunt motor
and applications of DC motors like
brushless DC motor (stepper motor) & its
applications

Start & run DC Shunt motor with 3 point
starter

Start & run DC Compound motor
List out application of stepper motor

Measurement of
electrical quantites

Introduction of Diesel Generator set

Care & Maintenance of Diesel Generator
set

Measure Speed of D.C. Motor
Control the speed of D.C. motor
Visit Diesel Generator Set

UNIT CODE & TITLE

ELE-402: Blower Type Room Heater

UNIT DESCRIPTOR

This unit covers Working principle, different parts, Types, dismantling and
reassembling of Blower Type Room Heater. Testing of Blower Type Room Heater

DURATION

20 Hours (Theory and demonstration 10 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce Electrical
Blower Type Room
Heater

Identify the parts of Blower Type Room
Heater

Explain the working of Blower Type
Room Heater

Explain the Technical specifications of
Blower Type Room Heater -IS| mark,
make, power, voltage

Blower Type Room Heater Working
principle, different parts

Dismantling &
Reassembling

Dismantle the given Blower Type Room
Heater

Dismantling & Reassembling of Blower
Type Room Heater

Fault Finding List out common faults in Blower Type  [Common faults & remedies
Room Heater
Testing Test Open circuit, short circuit, earth test [Testing of Blower Type Room Heater

& leakage current test
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UNIT CODE & TITLE

ELE-403: Electric Mixer and Food Processor

UNIT DESCRIPTOR

This unit covers dismantling, reassembling, up-keeping, testing and repairs of
Mixer/ Food Processor, Juicer & grinder, commercial wet grinder.

DURATION

25 Hours (Theory and demonstration 15 Hrs., Practical Hands on 10 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Electric Mixer & Food
Processor

List out types of Electric Mixer & Food
Processor

Draw Circuit Diagram

Identify the parts of Electric Mixer & Food
Processor

Explain the working Electric Mixer &
Food Processor

Explain the Technical specifications -ISI

mark, make, power, voltage, pricelist of
Electric Mixer & Food Processor

Introduction of Mixer

Construction, circuit diagram working of
Mixer

Types of mixer

Dismentling &
reassembling

Dismantle the given Electric Mixer &
Food Processor

Dismentling & reassembling of each
type of mixer

Testing and fault finding

List out common faults in Electric Mixer &
Food Processor

Test Open circuit, short circuit, earth test
& leakage current

Common faults of mixer.

Care & maintenance

Overhaul & servicing of food processor

Care & maintenance

UNIT CODE & TITLE

ELE-404: Electric Fan

UNIT DESCRIPTOR

This unit covers Study, Types, Dismantling, reassembling, Installation, testing &

repairs of fan

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Electric Fan

List out types of Electric Fan
Identify the parts of Electric Fan
Understand working Electric Fan

Understand Technical specifications of
Electric Fan-ISI mark, make, power,
voltage, pricelist of Electric Fan

Introduction, Circuit diagram,
construction and working types of
Electric Fan

Dismantling,
reassembling

Dismantle the given Electric Fan

Dismantling, reassembling, up-keeping,
testing & repairs Table Fan / pedestal
fan/ Wall mounting Small fan.

Testing and fault finding

List out common faults in Electric Fan

Test Open circuit, short circuit, earth test
and leakage current

Various types of faults and remedies

Installation of Fan

Install celling Fan, exhaust fan
Overhaul celling and Table Fan

Installation of car fan, cabin fan/ cabinet
fan
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UNIT CODE & TITLE

ELE-405: Electric Vacuum Cleaner

UNIT DESCRIPTOR

This unit covers Working principle, different parts, Types, dismantling &
reassembling of Electric Vacuum Cleaner Testing of Electric Vacuum Cleaner
Common faults & remedies, care and maintenance.

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce Electric
\Vacuum Cleaner

Identify the parts of Electric Vacuum Introduction construction of Electrical

Cleaner VVacuum Cleaner

Explain the working Electric Vacuum Working principle, different parts,
Cleaner Types

List out types of Electric Vacuum

Cleaner

Explain the Technical specifications of
Electric Vacuum Cleaner -ISI mark,
make, power, voltage, pricelist of Electric
VVacuum Cleaner

List out various application with various
attachments of Electric Vacuum Cleaner.

Dismantling,
reassembling

Dismantle the given Electric Vacuum
Cleaner

Dismantling & reassembling of Electric
VVacuum Cleaner

Fault finding and
repairing

List out common faults Electric Vacuum |Common faults & remedies.

Cleaner

Testing and repair

Test Open circuit, short circuit, earth test
& leakage current

Testing of Electric Vacuum Cleaner
Care & maintenance.

UNIT CODE & TITLE

ELE-406: Electric Room Cooler

UNIT DESCRIPTOR

This unit covers Working principle, different parts, Types, dismantling and
reassembling of Electric Room Cooler Testing of Electric Room Cooler Common
faults & remedies, care and maintenance.

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce with Electric
Room Cooler

Electric Room Cooler -Introduction ,
construction

Working principle, different parts, Types

Identify the parts of Electric Room Cooler

Explain the working Electric Room
Cooler

List out types of Electric Room Cooler

Explain the Technical specifications of
Electric Room Cooler -ISI mark, make,
power, voltage, pricelist of Electric Room
Cooler

Dismantling &
reassembling

Dismantle the given Electric Room
Cooler

Dismantling & reassembling of Electric
Room Cooler

Fault finding

List out Common faults Electric Room [Common faults & remedies.
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Cooler
List out Various remedies

Testing and repair

Test Open circuit, short circuit, earth test
& leakage current

Testing of Electric Room Cooler

Care & maintenance

Explain the Care and Maintenance Care & maintenance

UNIT CODE & TITLE

ELE-407: Electric Washing Machine

UNIT DESCRIPTOR

This unit covers Working principle, different parts, Types, dismantling &
reassembling of Electric Washing Machine Testing of Electric Washing Machine
Common faults & remedies, care & maintenance.

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on2 Hrs.

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce with Electric
Washing Machine

Identify the parts of Electric Washing Electric Washing Machine — Introduction,

Machine construction Working principle, different
Explain the working Electric Washing parts, Types

Machine

List out types of Electric Washing

Machine

Explain the technical specifications of
Electric Washing Machine -ISI mark,
make, power, voltage, pricelist of Electric
\Washing Machine

Dismantling &
reassembling

Dismantle the given Electric Washing
Machine

Dismantling and reassembling of Electric
Washing Machine

Fault finding List out common faults Electric washing |[Common faults and remedies
machine
List out Various remedies

Testing Test Open circuit, short circuit, earth test [Testing of Electric Washing Machine

and leakage current

Care & maintenance

Explain care and maintenance Care and maintenance

UNIT CODE & TITLE

ELE-408: Refrigerator

UNIT DESCRIPTOR

This unit covers Working principle, different parts, Types, dismantling &
reassembling of Electric Refrigerator Testing of Refrigerator Common faults &
remedies, care & maintenance.

DURATION

30 Hours (Theory and demonstration 15 Hrs., Practical Hands on 15 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA RELEVANT KNOWLEDGE

Introduce with
Refrigerator

Identify the parts of Electric Refrigerator
Explain the working Refrigerator

List out types of Refrigerator

Explain the Technical specifications of

Refrigerator Introduction
Working principle, different parts, Types

Electric Refrigerator -ISI mark, make,
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power, voltage, pricelist of Refrigerator
Explain the Care and Maintenance

Dismantling and
reassembling

Dismantle the given Refrigerator
Reassemble Refrigerator

Dismantling & reassembling of
Refrigerator

& leakage current

Fault finding List out common faults Refrigerator Common faults & remedies
Various remedies
Testing Test Open circuit, short circuit, earth test [Testing of Refrigerator

Care & maintenance

State Care & maintenance

Care & maintenance

UNIT CODE & TITLE

ELE-409: Installation of Motors.

UNIT DESCRIPTOR

This unit covers Installation, installation vs safe & efficient working Site selection for
installation Safety rules & BIS Rules Acceptance tests & its importance Materials
required for installation Need for installation Procedure for installation, care after

installation Operating condition of motor

DURATION

40 Hours (Theory and demonstration 20 Hrs., Practical Hands on 20 Hrs.)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduction with
Installation of three
phase Motors

Identify and mark installation place

Installation procedure, proper installation
vs safe & efficient working connection
diagram

Site selection for installation of motor.
Safety rules & BIS Rules

Connection of motor

Draw Connection diagram
Connect motor to supply

Able to follow & understand instruction
manual circuit

Connect single & three phase motor to
supply line with starter

Connection diagram of motor

Apply rules for
Installation

Learn rules and practices
Observe precautions.
Follow instructions for installation

Visit & observe other installations

Acceptance tests & its importance
Acceptance tests as per specifications.
Materials required for installation

Need for installation
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Assessment Guide

Assessment is a process used for determining an individual's progress or level of mastery/competence in an
occupational area. It may be formative (continuous) and/or summative (final). It is a process of collecting
evidence and making judgment about the extent to which a person demonstrates the knowledge and skills
set out in the standards or learning outcomes of a unit of competency. Assessment should be done on the
basis of information or evidence about the individual’s ability against clearly stated objectives or standards. A
diversity of assessment methods is required to achieve the multiple purposes and to satisfy the requirements
of competency based assessment. Appropriate evidence is to be collected from activities that can be clearly
related to the Units of Competency. It should cover all the elements and performance criteria/indicators in the
competency standards. Student’s achievements should be assessed by using the following methods of
assessment.

Sn | Method of Assessments | Weightage Evaluator
1 | Written test 30 Marks Teacher
2 |Practical test 30 Marks Certified Assessor #
3 |Oral test/viva voce 10 Marks Teacher/External Examiner
4 | Portfolio 10 Marks Teacher
5 |Project 10 Marks Teacher/Trainer
6 [Direct Observation 10 Marks Teacher/Trainer
Total 100 Marks

# Assessors will be certified by the State Education Board.

1. Written test: It allows candidates to demonstrate that they have the knowledge and understanding
of a given topic.

2. Practical test: It allows candidates to demonstrate application of skills in simulated or real work
conditions against competency standards (skill and academic standards).

3. Oral test/viva voce: It allows candidates to demonstrate communication skills and content
knowledge. Audio or video recording can be done at the time of oral test or viva voce.

4. Portfolio: It is a compilation of documents that supports the candidate’s claim of competence that
was acquired from prior learning and experience. Documents (including photo’s, newspaper
articles, reports, etc.) of practical experience in the workplace or the community and photographs of
the products prepared by the candidates related to the units of competency should be included in
the portfolio.

5. Project: Projects (individual or group projects) are a great way to assess the practice skills on a
deadline, but these should be given on the basis of the capability of the individual to perform the
tasks or activities involved in the project. Projects should be discussed in the class and the teacher
should periodically monitor the progress of the project and provide feedback for improvement and
innovation.

6. Direct Observation — Direct observation requires a considerable degree of commitment from the
observer and those being observed. Employability skills evaluation listed below in the table should
be evaluated through direct observation by the teacher/trainer and appropriate records should be
maintained for transparency in evaluation.
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List of Recommended Books
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10.
11.
12.
13.
14.
15.
16.
17.

Electrical Technology Volume |, B. L. Theraja & A.L Theraja

Electrical Technology Volume I, B. L. Theraja & A.L Theraja

Electrical Technology Volume lIl, B. L. Theraja & A.L Theraja

Electrical Technology Volume IV, B. L. Theraja & A.L Theraja

Estimation & Costing, S.L.Uppal

Vidyut Shashtra, Prakash Shah

Subodh vidyut Shashtra, Trinbak Wagmare

Electrical Workshop Practice

Theory and performanance of Electrical Machine, J. P. Gupta

A course in Electrical installation Estimation & costing, J. P. Gupta

Wireman (1%t & 2™ Year Trade Theory), Central Instructional Media Institute Chennai
Wireman (1% & 2™ Year Practical) Central Instructional Media Institute Chennai
House Wiring, B. D. Arora

Electrical Panel Board, Circuit,Electrical Wiring, S.K.Joseph

Electrical Domestic Appliances, K.B. Bhatiya

Repairing of Home Appliances Uppal

Domestic Appliances Std 11& 12, DVET Mumbai
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List of Tools, Equipment and Materials
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Bench Vice

Pipe vice

Rules (steel)

Measuring tapes (2 meter)
Micrometers

Varnier Calipers

Standard wire gauge

Filler Gauge

Dial gauge

. Try square

. Line Tester

. Ammeter AC & DC (Analog)

. Voltmeter

. Wattmeter

. Energy meter (analog-3, digital-1)
. Ohmmeter

. Clip on meter

. Megger

. Multimeter (analog & digital)

. Frequency meter

. Power Factor meter

. Digital voltmeter & ammeter

. Tachometer (analog & digital)

. Synchroscope

. Scissors

. Hand shearing machine

. Pipe cutter

. Hacksaw Frame with blade

. Hand drill machine with bit (10 mm cap.)
. Electric hand drill machine with bit
. Grinder

. Riveting machine

. Chisel (12, %)

. Rasp file

. Wood hand saw, Tennon saw

. Taps & Dies

. Rawal punch with bit 8No & 10 No.
. Spanner (ring type & Box type)

. Screw drivers (various size)

. Mallet

. Ball peen hammer (%2, %,1 pound) 03 each
. Pliers (insulated combination)

. Side cutting plier

. Rheostat (various ranges)

. Wire stripper

. Poker

. Grease gun

. Oil can

. Electrician knife

. Adjustable wrench

. Connectors

. Crimping tools
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53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Firmer chisel
Tennon saw
Files (flat, square, round, half round triangular, rasp etc)
Claw hammer
Pincer
Capacitor
Dimmer stat (Auto transformer)
* 10 amp, 230 volt
e Lamp bank
» Stopwatch
*  Wiring materials
Enamel Aluminium and copper wire
Various insulating material
Mercury vapour lamp
Sodium vapour lamp
L E D lighting materials
Soldering iron (various types )
Fluorescent tube with accessories
Metal Halide lamp
Modular wiring accessories
Fan regulator (electronic )
Wiring Boards
Inverter
Lead acid Battery
MCB’s ELCB’s (various current ratings )
Power Supplies (various ratings )
Decorative Lighting Materials
Desoldering pump & wire
Cables (various sizes )

List of Raw Materials (Paper —1)

CoNO~WN=

0.75 mm2 Multistrand PvcWire
1 mm2 Multistrand PvcWire
1.5 mm2 Multistrand PvcWire
2.5 mm2 Multistrand PvcWire
7/20 Pvc wire

Insulation Tape

Flexible Wire

M.S. conduit "T"

M.S. junction box one way

. M.S. Saddle

. M.S. conduit Pipe

. One Way Switch

. PVC Casing Capping
. PV.C. Wire

. PVC"T"

. PVC Elbow

. PVC Bend

. PVC Wire

. PVC Saddle

. PVC Conduit

. PVC Gang Box

. PVC junction box one way
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23. PVC junction box three way
24. PVC square box

25. Holder

26. Sand Paper

27. One way Switch

28. Two way Switch

29. 5 Pin Socket

30. Indicator

31. Fuse unit

32. Sun mica Board

33. PVC Board

34. Modular Board

35. Lugs

36. Solder Wire

37. Flux

38. Halogen lamp

39. Neon lamp

40. Mercury lamp

41. Sodium Vapour lamp

42. Metal halide lamp

43. LED based Lamp

44. Miniature Circuit Breaker
45. ELCB

46. Fuse-Cut Out 16A

47. DP Switch

48. Screw 20/8,25/8,35/8,45/8,50/8,60/8,75/8.

List of Raw Materials, Paper - Il

Terminal plate (Bakelite) with Diff. types/size connection
Capacitor (electrolytic) 2.5ufd, 4 ufd

Capacitor (paper): 10-40-80-120 ufd, 230V

PVC Stranded wire 0.5mm,1mm,1.5mm

Insulation tape

Adhesive tape

Cotton tape

Centrifugal switch

Carbon brush, brush holder, blades, sleeve bearing, ball & Shaft adjustment screw, washer, blade
rod, OLC switch PVC Multi connector, rotary switch

10. Different types of nut & bolts, studs

11. Different number marking tag

12. Different types/size of drill bits

13. Incandescent lamp 40, 60, 100, 200w

14. Various types ball bearing suitable for 1 phase motor
15. Overload relay suitable for DOL Starter i.e.4-6,6-10 etc.
16. Contactor suitable for DOL/auto star delta Starter

17. NVC (no volt coil)-440V

18. Different types/sizes bobbins for small transformer/NVC rewinding
19. Contact Patti set for DOL Starter

20. Electronic relay, Electronic timer

21. NO/NC switch, OLC suitable for DOL Starter

22. C. T.C. (Carbon tetra-chloride), kerosene, petrol

23. Cotton waste

24. Grease (potato)

CoNO>O AWM=
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25. Ol

26. Varnish

27. Hacksaw blades

28. 9V battery for meters

29. Sand paper

30. Solder metal, flux

31. Fan regulator (simple)

32. Fan regulator (electronic )

33. Meter connecting probes

34. M-seal, Adhesive material for leakage

35. Gland packing

36. Different types of pulleys and rubber belts
37. Fan oscillating mechanism

38. Various types of lugs (as per sizes), ferules

Infrastructure:

1. Space requirement — Classroom 400 sq.ft. (02 No.)

1. Electronics Lab 1 — 1000 sq.ft. (01 No.)

2. Digital Electronics, Computer Hardware and Networking Lab 2- 1000 sq.ft. (01 No)
2. Power Supply — 1 phase 5 KW per Lab
3. Tools

FURNITURE and Other Equipments

Sn Specification Quantity
1. Teacher Tables, Chairs and Stools As required
2. White Board, Notice Board, Dust bins As required
3. Computer Tables As required
4. Computer Chairs As required
5. Printer Table As required
6. Class room chairs 30

7. Air conditioners (optional) 2

8. Modem / WI-FI Router 1

9. Telephone Line 1

10. |Broadband Internet 1

11. | Furniture for Server and Data Cabling As required
12. |Shoe Rack 2

13. |Water Cooler 2

14. |[Vacuum Cleaner 2

15. |PVC Floor Mating As per Area
16. |Proper lllumination system As per Interior
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Teacher’s Qualifications

Teacher: Bachelor of Engineering / Technology in Electrical with one year Experience OR Diploma Electrical
Engg. 3 year Experience. Industrial or Vocational Teaching AND Certificate Course in Vocational Teachers
Training.

Instructor : Diploma Electrical Engg one year Experience Industries or Vocational Practical teaching. OR
ITI Electrician 5 year Experience OR H.S.C. Vocational (M.R.E.D.A, R.M.R.E.M.) with 7 years Experience
industries or Vocational Teaching AND Certificate Course in Vocational Teachers Training.

Qualification, competencies and other requirements for appointment of Graduate Teacher (Electronics
Technology) should be as follows:

Desirable: 2 year experience in registered industry
Minimum Competencies: Effective communication skills (oral and written), Basic Computing skills.
Age Limit: 18-37 years, relaxation to be provided as per Govt. Rules.

List of Contributors

Academic Experts

1. Shri J.D. Bhutange, Director (Vocational Education) Directorate of vocational education and Training
Maharashtra State, Mumbai

Shri A. G. Gavit, Dy. Director (Vocational Education) Directorate of Vocational Education and
Training, Mumbai

Shri. Dilip Patil, M Full Time Teacher, D.P. Bhosale College Koregoan

Mrs. Manohar, Full Time Teacher, Govt. Tech. Highschool, Pune

Shri. D. S. Dhumal, Full Time Instructor, Kanya Shala Satara

Shri. H. K. Dhanve, Full Time Teacher, Y.C. College, Satara

Shri. M. M. Khade, Full Time Instructor, D. P. Bhosale College, Koregaon

Shri. D. B. Jadhav, Full Time Instructor, Y. C. College, Satara

. Mrs. A. M. Tatpuje, Full Time Instructor, N.B. Deshmukh Jr. College Satara

10. Shri. TribodhTripathi, Consultant, Department of Engineering and Technology, PSSCIVE, Bhopal
11. Shri. P. L. Saygaonkar, District Vocational Educational Officer. District Satara — DVET Coordinator
12. Dr. Deepak Shudhalwar, Head, Computer Centre, PSSCIVE — PSSCIVE Coordinator

n

©COoOND O AW

Industrial Experts

13. Shri. S. M. Shelke, Regional Manager (Service) Godrej Mumbai

14. Shri. Sahil Jamdar, Dy. GM, Godrej Mumbai

15. Shri. lllesh Shah CEO Advance Electronics, Turbhe, Mumbai

16. Shri.Nilesh Kadam, Production Head, Suzlon Generators Ltd. Chakan Pune

Reviewers

17. Shri. TribodhTripathi, Consultant, Department of Engineering and Technology, PSSCIVE, Bhopal
18. Shri. P. L. Saygaonkar, District Vocational Educational Officer. District Satara — DVET Coordinator
19. Dr. Deepak Shudhalwar, Head, Computer Centre, PSSCIVE — PSSCIVE Coordinator
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Dr. Deepak D. Shudhalwar

Coordinator for Electronics Sector

Working as Assistant Professor in VE (Computer Science/Engg), Department of Engineering & Technology
at PSS Central Institute of Vocational Education Bhopal. He has more than 20 years experience in
curriculum development, instructional material development and teacher training in Computer Science and
Information Technology. For further details of the curriculum please contact him on E-mail:

dipakds@yahoo.com, dds.ncert@nic.in
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Preface

Ministry of Human Resource Development, Government of India developed the National Skill
Qualification Framework (NSQF) to introduce vocational courses from class 9" onwards. The NSQF
organizes qualifications according to a series of levels of knowledge and skills. These levels are defined in
terms of learning outcomes i.e. the competencies (knowledge, skills and attitude) which the learners must
possess regardless of whether they were acquired through formal, non-formal or informal education and
training system. Qualifications are made up of occupational standards for specific areas of learning units or
unit of competency. Units of competency are the specification of knowledge and skill and the application of
that knowledge and skill to the standard of performance expected in the workplace. The unit of competency
or National Occupation Standards comprising generic and technical competencies an employee should
possess are laid down by the Sector Skill Council of the respective economic or social sector.

Competency is defined in terms of what a person is required to do (performance), under what
conditions it is done (conditions) and how well it is to be done (standards). It can be broadly categorized into
foundational, practical and reflexive competencies. Generic competencies are considered essential for a
person to participate effectively in the workforce, whereas technical competencies are an individual’s
knowledge and expertise in the specific group task and its processes and its rules and regulations.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is
further broken down into knowledge and skills on the basis of which evidence is to be provided by the learner
and the evaluation is to be done by the teacher or trainer.

PSSCIVE which is part of NCERT New Delhi is mandated by Government of India as a apex R&D
Institute for Vocational Education. The institute has taken up development of Curriculum and course-ware for
NSQF Level 1 (class 9) to Level 1 (class 12) to introduce vocational courses in Secondary and senior
secondary schools in of the country.

The above curriculum on Electronics Technology is developed by a team of experts deputed by
Directorate of Vocational Education and Training, Mumbai, Maharashtra and vetted by PSSCIVE faculty and
coordinator. It is expected that the student workbook and teacher guide will be developed soon to start the
course from this academic year 2015-16.

Dr. R. B. Shivagunde
Joint Director and Head
PSSCIVE Bhopal
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Introduction

The National Skills Qualification Framework (NSQF) developed by the Ministry of Human Resource
Development (MHRD), Government of India is a descriptive framework that provides a common reference for
linking various qualifications. It is used for setting common principles and guidelines for a nationally
recognized qualification system covering Schools, Vocational Education and Training Institutions, Technical
Education Institutions, and Universities/Colleges.

The NSQF organizes qualifications according to a series of levels of knowledge and skills. These levels are
defined in terms of learning outcomes i.e., the competencies (knowledge, skills and attitude) which the
learners must possess regardless of whether they were acquired through formal, non-formal or informal
education and training system. Qualifications are made up of occupational standards for specific areas of
learning units or unit of competency. Units of competency are the specification of knowledge and skill and the
application of that knowledge and skill to the standard of performance expected in the workplace. The Unit of
competency or National Occupation Standards comprising generic and technical competencies an employee
should possess are laid down by the Sector Skill Council of the respective economic or social sector.

The competency based curriculum is broken down into coherent parts known as Units. Each unit is further
broken down into knowledge and skills on the basis of which evidence is to be provided by the learner and
the evaluation is to be done by the teacher or trainer.

After successful completion of this course from Level 1 (Class 9) to level 4 (Class 12), students will be able
to perform job role of Web Developer. Student can also go for higher education in degree courses in
engineering and science science stream.
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About the Sector

The discovery of electricity is one of the greatest achievements of man. Its use has made our lives so
comfortable that, today, scientists in all countries are trying their utmost to use it more and more for all
purposes.

Electricity has helped to remove darkness and increase human activity. Powerful lights are used in factories,
schools, hospitals and in all other dark places where men have to work for the benefit of others or for
themselves. Men are able to go anywhere even in the darkest of nights.

Electricity has also enabled men to increase the production of their goods. Huge machines are operated in
large factories with the help of electricity for the manufacture of useful goods. These machines work
ceaselessly and produce enormous quantities of goods, which are distributed throughout the world, for the
comfort of people in all parts of the earth.

Electricity has become quite common in today’s world. Everybody loves what it can do and loves the level at
which it is being used. The street lights work on electric current. Fans in the court, office rooms, homes, etc.
all work on electricity. Trains and trams too run on the power on electricity. Hence electricity is no longer a
strange thing.

We need human resource for repairing and maintenance of electrical and electronics devices. This
curriculum is for the technician doing repair and maintenance of electrical gadgets. After successful
completion of level-l, the students will be able to understand the fundamental of Electricity and Electronics,
after the completion of level-ll the students will be able to perform the job role of Domestic Appliances
Technician, after the completion of level-lll the job roles of Wireman ,Home Appliances Technician
,Electrician Helper , House Wiring Technician ,and after the completion of level-IV the job roles of Field
Technician-Industrial & Commercial wiring, Home Electric Technician, D.G.Set Operator ,House Wiring
Technician, Electrician, Panel wiring Technician, Maintenance Operator-LT & HT Substation, Owner of
Electrical Wiring accessories shop. After completion of all the levels the students can select the vocation of
his choice or pursue higher studies including diploma, graduation, post-graduation or obtain specialized
diploma in any of the job roles to become supervisor in the industry.
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Objectives of the Course

Upon completion of this course, students will be able to:

To provide an over all view of the Fundamentals of Electricity, Electronics and Measurements and
Electronics workshop

Workshop practice provides the safety measures of equipments and electricity and awareness of
workshop layout.

To provide reading of voltage, current along with various laws.
To provide the concept of atomic structure along with active and passive components and its uses.

To provide an overview of the Fundamentals of Analog and Digital Electronics, Electronic Power
Supplies, Storage Battery and Soldering of Electronic circuits.

To provide the knowledge of active components construction and its working.
To provide the knowledge of digital fundamentals and its application.

To provide the concept of power supply and its uses.

To provide the concept of soldering techniques.

To provide the knowledge of SMD components and its mounting on PCB and testing of SMD
components

To provide the knowledge concept of logic adder, substractor and flip flop along with Ato D
converters.

To provide the knowledge of DTH Installation and its working function.

To provide the knowledge of working of digital CRO and its applications.

To provide an overview of Computer Hardware maintenance and troubleshooting.

To provide the concept of microprocessor block diagram, working function along with its application.
To provide the knowledge of solar system and its applications.

To introduce power electronics components and characteristics

To provide the concept and working function of UPS and Inverters.

Upon completion of this course, students will be able to: Designing, Troubleshooting and rectifying
the Computer Network.
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Classroom Activities: Classroom activities are an integral part of this programme and interactive lecture
sessions, followed by discussions should be conducted by trained teachers. Teachers should make effective
use of a variety of instructional aids, such as Videos, Colour Slides, Charts, Diagrams, Models, Exhibits,
Handouts, Recorded Compact Discs, etc. to transmit knowledge in projective and interactive mode.

Practical Activities: Activities that provide practical experience through case based problems, role play,
games, etc. and practical exercises using props, tools and equipment should be regularly organized off-the-
job and on-the-job. Equipment and supplies should be provided to enhance hands-on experiences to
students in the chosen occupation. Trained personnel should teach specialized techniques such as
dismantling and assembling of computer parts, servicing of computers, operating Web programming, etc.

On-the-Job Training: On-the-job training (OJT) occurs whenever more experienced employee or supervisor
teaches less experienced person on how to do one or more tasks of a job. The training utilizes actual
equipment and materials. OJT should be undertaken in a structured manner with a training plan under the
supervision of an experienced trainer or supervisor. A training plan that reflects tasks to be performed and
competencies to be imparted should be prepared and signed by the student, teacher, and supervisor at the
workplace for training of the students in the organization/industry. The trainer should break down all the steps
of the job and train the students as per the training plan. In a structured OJT, the following steps should be
followed:

Step 1: The Instructor or the trainer tell, show, demonstrate, and explain. The trainer gives an overview of
the task while explaining the constructional details and use of the tools, equipment, materials, etc. in
performing the tasks.

Step 2: The Instructor or the trainer demonstrates each step in detail, actually doing the steps of the task
and explaining each step, one at a time, while the trainee watches. The steps may not necessarily be
demonstrated in the sequence of actual operation, as sometimes it is better that simple tasks are
demonstrated first to build confidence. Showing finished products at each appropriate step will help the
leaner understand what is required as outcome. While demonstrating, the trainer explains why each step is
done in the way it is done.

Step 3: It involves direct trainee participation. The trainer monitors the progress on a checklist of
competencies and offers feedback and pointers where and when needed.

Step 4: The trainee practices with clearly defined targets for performance standards.

Certification: Upon successful completion of this course, the State Education Board and the IT-ITeS Sector
Skill Council will provide a certificate to the student verifying the competencies acquired by the student. For
more details about SSC visit the website of NASSCOM at http://www.nasscom.in/itites-sector-skill-council.
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Competency Based Curriculum for NSQF Level 1 (Class 9)

Sector: Electronics, Job Role: Electronics Technician, Electronics Component Tester, Digital

Electronics Laboratory Attendant, Storage Battery Technician, Soldering Technician
Objectives:

Upon completion of this course, students will be able to:

» To provide an over all view of the Fundamentals of Electricity, Electronics and Measurements and
Electronics workshop

*  Workshop practice provides the safety measures of equipments and electricity and awareness of
workshop layout.

* To provide reading of voltage, current along with various laws.

* To provide the concept of atomic structure along with active and passive components and its uses.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following modules, called as Units.

Sn [Unit Code |Unit Title Theory |Practical |[Total
1 IT-ED-101 Workshop Practice 20 20 40
2 |IT-ED-102 Basic Electricity 20 20 40
3 |IT-ED-103 Basic Electronics (Elementary) 20 20 40
4 |IT-ED-104 Electronic Components (Elementary) 20 20 40
5 |[IT-ED-105 Electrical and Electronics Measurements 20 20 40

Total Hours 100 150 200

RELEVANT SKILLS (Generic)
* Reading skill
*  Writing skill
¢ Communication skill
* Language skill
* Behavioral skill
¢ Observation
» Listing skill
* Handling tools
¢ Electronic Measurements

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE |ET-101: Workshop Practice
UNIT DESCRIPTOR
DURATION 40 Hrs (Theory& Demonstration: 20 Hrs, Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with
Electronics Workshop
Practice

Overlook electronics workshop
visually

Read various Dos and Don’ts in
the Laboratory

Locate various entry and Exit
points

Locate Notice Boards
Read out Lab / Workshop Rules
Discuss queries and doubts

Electronics Laboratory location, rules and
regulations

Draw a Physical Layout

Measure dimensions of
laboratory, various furniture, entry
and exit

Draw a physical layout of
laboratory on A3 size drawing
paper

Show various setup on the layout
such as:

Furniture

Equipment and Shop Ouffit
Computer Installations

Fire and Safety Apparatus

Location of Measuring
Instruments and study the
Placement

Locate Lab Assistant Cabin

Locate power supply
arrangement

Electronics Laboratory Layout

Introduce with various
lab / workshop
equipment

List various equipment, tools
List various registers

List various furniture

List various raw materials in lab

List the name of various
electronic material

Electronics Laboratory tools, equipment and
materials

Introduce Lab Power
Supply

Locate laboratory power supply
(DC)

Locate laboratory power supply 3
Phase AC
Locate earthing

Demonstrate good earthing using
test lamp

AC DC Power supply

Single Line Wiring Diagram
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Locate safety switchgears such
as DP, TP, MCB, LCB, ELCB,
Fuse etc.

Demonstrate safety switchgears
such as DP, TP, MCB, LCB,
ELCB, Fuse etc.

Demonstrate AC, DC power
supply in the Lab

Measure various supply voltages

Draw a single Line Electrical
Wiring Diagram of the workshop

Show various points in the wiring
diagram

Introduce Safety
Activities

Introduce workshop safety
practice

a. Electrical safety
b. Handling safety

Introduce safety rules in the
workshop

Introduce fire safety measures in
workshop

Introduce electrical safety
measures

Introduce first aid measures
Demonstrate first aid

Electrical Safety
Fire Safety
First Aid

UNIT CODE TITLE

ET-102: Basic Electricity

UNIT DESCRIPTOR

DURATION

40 Hrs (Theory & Demonstration: 20 Hrs, Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Electricity

Explain the concept of electricity and its
importance

List the sources of electricity
Explain how electricity is generated

Electricity

Origin of electricity
Important of electricity
Generation of electricity

Basic electrical quantity

List out and name the basic units of
electrical quantity

Identify and draw the symbols for each
electrical quantity

Define the various electrical quantity
such as:

Voltage
Current
Power
Resistance

Basic units, Sl units

Basic electrical quantity — current,
voltage, resistance, load, energy power,
work

Definition, symbols, units, measuring
instruments and use of basic electrical
quantities
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Capacitance
Inductance

Introduce concept of Voltage and Current
measurement

by voltmeter and ammeter

List out the importance and use of
various electrical quantity

List out and name the measuring
instruments required to measure the
various electrical quantity

Introduce Household / Industrial
Electricity Ratings

Introduce basic laws
and application

Name the basic laws

Define the ohms laws and Kirchhoff
current law

Sense voltage and current Using
Galvanometer

Connect meter for reading the voltage /
current in the circuit

Connect a simple DC series circuit with
Resistor, Power supply and voltmeter /
ammeter arrangement

Verify the ohms law and interpret the
result

Connect a simple parallel DC circuit with
Resistor, Power supply and voltmeter /
ammeter arrangement

Verify Kirchhoff's Current law and
interpret the result

Verify Kirchhoff's Voltage law and
interpret the result

Calculate the power consumed on
various load

Interrelate Ohms Law with Current,
Voltage, Resistance, Power and Energy

Tabulate the Results

Conclude the relationship between
electrical quantities

Basic laws — definitions of ohms law,
Kirchhoff current law and Kirchhoff
voltage law

Ohms law and its application

UNIT CODE & TITLE

ET-103: Basic Electronics

UNIT DESCRIPTOR

DURATION

40 Hrs (Theory & Demonstration: 20 Hrs,

Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with atomic
structure

Explain the concept of atom, proton,
neutron and electrons

Introduce atomic structure with revolving

Atomic structure, proton, neutron and
electrons
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electrons

Introduce with +ve
charge and —ve charge

Concept of free electrons
Explain flow of electric current

Free electrons
Valance Electron

Flow of current through conductor and
insulator

Introduce with impurities

Introduce Doping

Study the concept of impurities for
formation of semi-conductors

Intrinsic and extrinsic semi conductors

Semi conductor materials (Silicon /
Germanium and impurity addition)

Flow of current through semi- conductor.

Introduce with P-N
Junction

Explain P-N Junction formation.

P-N Junction diode

Symbols of electronic component
Forward and reverse bias characteristics
Concept of leakage current

Heating of P-N Junction and heat sinks

P-N Junction formation.

P-N Junction diode

Identification of electronic component
Leakage current

Heat sink

UNIT CODE & TITLE

ET-104: Electrical and Electronics Measurements

UNIT DESCRIPTOR

DURATION

40 Hrs (Theory & Demonstration: 20 Hrs,

Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Electrical
measuring instruments

Explain concept of Electrical measuring
instruments such as:

Ammeter, Voltmeter, Multimeter,
Galvanometer, LCR meter

Selection of range and type of supply
(AC, DC) for measuring instruments

Measure quantity of electric current,
voltage, resistance, capacitance,
inductance by using analog / digital
meters

Demonstrate measurement of power
and energy

Difference between AC and DC polarity.

Range of measuring instruments.

Reading of electric current, voltage,
resistance by using analog / digital
meters

Measurement of
Electrical Quantity

Application of clamp meter for electrical
measurements

Application of multi meter for various
electrical quantities

Measurements of earth resistance

Verify proper earthing for a given
electrical / Electronic set up

Use of Ammeter, Voltmeter, Multimeter,
Clamp meter, Megger, etc.

Earth Testing

Introduce with CRO

Introduce Cathode Ray Oscilloscope
(CRO)

State classification of CRO such as
Analog and Digital

Introduce CRO front and back panels

Operating of Oscilloscope

Reading of wave form AC / DC
frequency on Oscilloscope
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Name functions of various controls
Introduce CRO Probes and attenuator

Introduce and demonstrate horizontal
controls of CRO

Introduce and demonstrate vertical
controls of CRO

Introduce trigger controls of CRO
Introduce storage controls of CRO
Introduce Function Generator

Name various controls of Function
Generator and name the function of
each control

Demonstrate connections of Function
Generator to CRO

Demonstrate various signals on CRO
display

Measure various parameters of the

signals such as voltage, frequency,
amplitude, DC level etc.
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Competency Based Curriculum for NSQF Level 2 (Class 10)

Sector: Electronics, Job Role: Electronics Technician, Electronics Component Tester, Digital

Electronics Laboratory Attendant, Storage Battery Technician, Soldering Technician

Objectives:
Upon completion of this course, students will be able to:

* To provide an overview of the Fundamentals of Analog and Digital Electronics, Electronic Power
Supplies, Storage Battery and Soldering of Electronic circuits.

* To provide the knowledge of active components construction and its working.
* To provide the knowledge of digital fundamentals and its application.

* To provide the concept of power supply and its uses.

» To provide the concept of soldering techniques.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 05 modules, called as Units.

Sn |Unit Code |Unit Title Theory [Practical |Total
1 |ET-201 Basic Electronics (Advanced) 20 25 45
2 |ET-202 Applied Electronics 15 10 25
3 |ET-203 Digital Electronics (Elementary) 20 20 40
4 |ET-204 Power Supply 20 20 40
5 |[ET-205 Soldering Techniques 25 25 50

Total Hours 200

RELEVANT SKILLS (Generic)
* Reading skill
*  Writing skill
*  Communication skill
* Language skill
* Behavioral skill
*  Observation
»  Listing skill
¢ Handling tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ET-201: Basic Electronics (Advanced)

UNIT DESCRIPTOR

DURATION

45 Hrs (Theory & Demonstration: 20 Hrs,

Practical Hands on: 25 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce P-N Junction
diode

Identify diode terminals

Read diode ratings

Test diode using multi-meter

Bias P-N Junction diode

Perform and verifyForward and reverse
biasing

Plot VI characteristics in Forward and
reverse bias

Identify pick inverse voltage

P-N Junction diode

Forward and reverse biasing
Characteristics of diode

Identify different types
of diode

For a Zener diode:

Identify diode terminals

Read diode ratings

Testdiode using multi-meter

Bias P-N Junction diode

Perform and verify forward and reverse
biasing

Plot VI characteristics in Forward and
reverse bias

Identify Break down voltage

Identify Zener diode as a voltage
regulator diode

Calculate voltage regulation

Zener diode

Zener characteristics

Zener as a voltage regulator

Introduce Bipolar
Junction Transistor

Identification of P-N-P and N-P-N BJT
Identify terminals of BJT

Test BJT using multi-meter

Mount BJT on bread board

Bias BJT in CE, CB and CC
configuration

P-N-P and N-P-N transistor
configurations

BJT construction and working principal

Function of base, emitter and collector
terminal.

Testing of BJT
Biasing concept

Introduce with JFET

Identify JFET by visual inspection
Understand construction of JFET
Draw the symbol of JFET

Describe JFET

List types of JFET

Understand working principle of JFET
Connect JFET in simple circuit

JFET Symbol/ circuit diagram,
characteristics, types, working,
application and advantages
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UNIT CODE & TITLE

ET-202: Applied Electronics

UNIT DESCRIPTOR

DURATION

25 Hrs (Theory & Demonstration: 15 Hrs,

Practical Hands on: 10 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with AC to DC
power supply

Introduce AC to DC conversion
Apply diode as a rectifier
Introduce filter circuits

AC and DC form of electricity
Diode as a rectifier
Application of filter circuits

Introduce Transistor as
an amplifier

Introduce and demonstrate Single stage
CE amplifier using BJT

See, measure and plot waveforms of
input and output

Introduce and demonstrate RC coupled
amplifier, plot input and output
waveforms

Apply CE configuration with feedback as
an Oscillator

Transistor as a amplifier
Building single stage amplifier

Multistage Amplifier

Coupling
Introduction to Oscillator circuits

Introduce Power
Amplifier

Introduce Power Amplifier such as Class
A, Class B and Class AB

Demonstrate a speaker output

State applications in consumer
electronics

Power Amplifier

UNIT CODE & TITLE

ET-203: Digital Electronics (Elementary)

UNIT DESCRIPTOR

DURATION

40 Hrs (Theory & Demonstration: 20 Hrs,

Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce
number systems

Introduce Binary, Decimal and
Hexadecimal number system

Convert number systems such as:
Binary to Decimal,

Decimal to Binary,

Binary to Hexadecimal
Hexadecimal to Binary

Familiarization of
Numbering Systems

Conversion of numbering
Systems

Introduce with digital
logic gates

Introduce Basic gates such as a OR,
AND, NOR, NAND, EXOR, EXNOR etc.
Using IC type

Draw symbols of Logic gates

Verify Truth table of Logic gates

Construct basic gates using universal IC
(NAND or NOR)

Logic Families
Awareness of logic symbols of various
gates

Awareness of various types of logic ICs
and its pin configurations

Introduce with Boolean
Algebra

Testing different types of Logic Families
and note down their pin configurations of
various logic families

Awareness of input output of logic gates
Handling of logic gates
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Simplify Boolean expression using
Boolean Algebra

Boolean algebra

Logic Families

Perform demonstration on Test and
Handling TTL logic family ICs

Test and Handling TTL logic family ICs

Logic Families — Significance and Types,
Characteristic Parameters

Transistor Transistor Logic (TTL),
Guidelines to Using TTL Devices

Guidelines to Handling and Using CMOS
Devices

Classification of Digital ICs

Characteristics of TTL
Gates

Perform demonstration on Operation &
Verification of various Characteristics of
TTL Gates such as

* Low State Input Current
* High State Input Current
* Low State Output Voltage
* High State Output Voltage

e  Input-Output transfer
characteristics

Study of various Characteristics of TTL
Gates such as :

* Low State Input Current
* High State Input Current
* Low State Output Voltage
* High State Output Voltage

*  Input-Output transfer
characteristics

Logic Gates

Perform demonstrations on operation &
verification of Logic Gates such as AND,
OR, NOT, NAND, NOR, EX-OR, EX-
NOR Gates.

* Study of logic gates (AND, OR,
NOT, NAND, NOR, XNOR). And
verify truth table.

*  To verify the truth table of XOR
and XNOR by AQOI logic.

* To verify operation of NAND and
NOR gates as universal gates.

*  Verify 4 variables K-map.

Study of Logic Gates by Perfect
Induction Method, such as AND, OR,
NOT, NAND, NOR, EX-OR, EX-NOR
Gates.

Boolean algebra

Perform demonstrations on operation &
verification of various theorems by
Perfect Induction Method, such as:
* Boolean algebra Theorems | to
XVIII.

* De-Morgan's Theorems | & Il

Study of various theorems by Perfect
Induction Method, such as :

* Boolean Algebra
* De - Morgan's Theorems
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UNIT CODE & TITLE

ET-204: Power Supply

UNIT DESCRIPTOR

DURATION

40 Hrs (Theory & Demonstration: 20 Hrs,

Practical Hands on: 20 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Power Supply

Introduce AC power supply (Single and
Three Phase 4 wire)

AC Power Supply
DC Power supply

its construction

Define Primary and Secondary Turns
and Voltages

State the relationship between Voltage
and Turns ratio

Introduce Isolation Transformer

Draw a symbol and Show Primary and
Secondary Windings

Introduce Operating Principle of
Transformer

Introduce Step-up and Step-down
Transformer

Introduce Transformer Ratings

State various applications of a
Transformer

Connect and disconnect AC power Filters
supply in the laboratory Regulators
Introduce Transformer [Introduce single phase Transformer and |Transformers

Mutually induced EMF

Rectifiers

Introduce to the half wave rectifier
Introduce to the full wave rectifier
Introduce to the bridge rectifier

Perform application of filter to half wave,
full wave, bridge circuits

Plot graphs to compare application of
filter for smoothing of wave form

Types of Rectifications

Awareness of graph for half wave, full
wave and bridge rectifierSmoothing of
DCAwareness of pulsating DC

DC Power Supply
Regulator

Introduce to the Voltage Regulators
using IC (7812, 7912)

Connect Redctifier circuit to a
combination of 7812 and 7912

Construct the regulated power supply
Connect load resistance

Calculate Voltage Regulation

Plot Regulation characteristic

+12v, -12v Voltage Regulator and
Voltage Regulation at various loads

Introduce Storage
Batteries

Identify different types of Batteries

Introduce Precautions while working with
a battery

Test Battery terminals for polarity
Clean battery poles

Storage led acid battery
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Replace damaged battery poles
State specification of Batteries

Perform charging and discharging of
Batteries

Test specific gravity with hydrometer

Replace battery solution and use
distilled water for battery maintenance

UNIT CODE & TITLE

ET-205: Soldering Techniques

UNIT DESCRIPTOR

DURATION

50 Hrs (Theory & Demonstration: 25 Hrs,

Practical Hands on: 25 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Soldering
Techniques

Perform Inspection of solder board

Demonstrate and practice Soldering
practice with soldering iron (25W)

Introduction of Soldering

Working of Soldering iron and soldering
gun

material

Introduce and test Dry solder
Inspect Good and bad joints
Study Ratio of lead and tin

Select solder gun with tip Use of Flux
Practice Use of Flux
Introduce with Soldering|Inspect soldering joints Dry solder

Good and bad joints
Ratio of lead and tin

Introduce with practice
of soldering with various
watts of soldering iron

Practice Soldering of components with
various soldering iron (watts)

Various soldering iron (watts)

Introduce with de-
soldering

Introduce De-soldering concept

Practice De-soldering using vacuum
pump

Practice De-soldering using de-soldering
Vicks

Introduce precautions while de-soldering

Use of De-solder pump / Dissolve wig

Introduce with soldering
station

Introduce Operation of soldering station
Perform Setting of Temperature controls
Perform Setting of air controls

Practice Setting of various nozzles for
soldering and de-soldering

Practice removing SMD components
from PCB

Operating and applications of soldering
station
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Competency Based Curriculum NSQF Level 3 (Class 11)

Sector: Electronicsa, Job Role: Computer Hardware Technician
Objectives:

Upon completion of this course, students will be able to:

e To provide the knowledge of SMD components and its mounting on PCB and testing of SMD
components

* To provide the knowledge concept of logic adder, substractor and flip flop along with A to D
converters.

*  To provide the knowledge of DTH Installation and its working function.

* To provide the knowledge of working of digital CRO and its applications.

* To provide an overview of Computer Hardware maintenance and troubleshooting.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 5 modules, called as Units.

Sn |Unit Code |Unit Title Theory |Practical | Total
1 |ET-301 Electronic Components (Advanced) 30 35 65
2 |ET-302 Digital Electronics (Advanced) 30 40 70
3 |ET-303 Consumer Electronics 30 40 70
4 |ET-304 Electronic Measurements 30 35 65
5 |ET-305 Computer Hardware Maintenance 35 45 80

Total Hours 150 200 350

RELEVANT SKILLS (Generic)
* Reading, Writing, Communication skill
* Language skill
* Behavioral skill
¢ Observation
» Listing skill
* Handling Tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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UNIT CODE & TITLE

ET-301: Electronic Components (Advanced)

UNIT DESCRIPTOR

DURATION

65 Hrs (Theory & Demonstration: 30 Hrs,

Practical Hands on: 35 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with SMD
passive components

Identify SMD resistors, capacitors, diode
Test SMD resistors, capacitors, diode
Mount SMD components on PCB

Practice de-solderSMD components
from PCB

SMD components

Testing of SMD components
Mounting of SMD components on PCB

Removing of SMD components from
PCB

Introduce with SMD
active components

Identify SMD Transistors, PNP, NPN
Test SMD Transistors, PNP, NPN

Identification of SMD Transistors, PNP,
NPN

Introduce with special
diodes

Identify Photo diode, Varactor diode,
Note diode ratings
Test for continuity and terminals

Connect a simple circuit and verify the
operation

Photo diode, Varactor diode

Introduce with LED,
Light dependant and
Light Activated
electronic components

Identify, test and mount different types of
LEDs

Identify, test and mount single and multi
colour LEDs

Test 7 segment LEDs

Identify, test and mount LDR, Photo
Transistor

Note ratings
Test for continuity and terminals

Connect a simple circuit and verify the
operation

Testing and applications of LEDs

Applications of LDR, Photo Transistor

Introduce with special
electronic components

Identify Thermistor, VDR
Note ratings
Test for continuity and terminals

Connect a simple circuit and verify the
operation

Thermistor, VDR

Introduce with
Operational Amplifier
(OPAMP)

Identify IC 741 Terminals

Note ratings of IC 741

Draw a block diagram of IC 741
Connect terminals on a bread board
Verify operation as inverting amplifier
Introduce various application of OPAMP

OPAMP

Introduce Relays

Introduce Relays Such as :
Armature Relays
Reed Relays

Electronics Relays
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Contactor

Relay Packages
PCB Relays
Lug-Terminal Relays
Socketed Relays

Introduce Relay Applications as NO /
NOFF

Introduce with Timer
(555)

Identify IC 555 Terminals

Note ratings of IC 555

Draw a block diagram of IC 555
Connect terminals on a bread board
Verify operation as simple timer
State various applications of Timer

Timer (IC 555)

UNIT CODE & TITLE

ET-302: Digital Electronics (Advanced)

UNIT DESCRIPTOR

DURATION

70 Hrs (Theory & Demonstration: 30 Hrs,

Practical Hands on: 40 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with
Combination Circuits

Perform demonstrations on operation &
verification of Combination Circuits such
as:

. Half Adder

. Half Substractor

. Full Adder

. Full Substractor

. Bit Comparator

. 2 Line to 4 Line Decoder
.Y=AB+CD+EF+GH
.Y=G(A+B+C+D)

0 NO O WN -

Study of Combination Circuits such as
. Half Adder

. Half Substractor

. Full Adder

. Full Substractor

. Bit Comparator

. 2 Line to 4 Line Decoder
.Y=AB+CD +EF +GH
.Y=G(A+B+C+D)

0 NO Ok WN -

verification of digital counters using
dedicated circuits such as

Decade counter
Divide by 6 counter 9 counter
Symmetrical Divide by 10 counter

Flip-Flops Perform demonstrations on operation & [Study of various flip - flops using
verification of various flip - flops using combinational circuits such as :
combinational circuits such as : S - R Flip - Flop (using NAND / NOR)

S - RFlip - Flop (using NAND /NOR)  |Clocked S - R Flip Flop
Clocked S - R Flip Flop J - K Flip Flop
J - K Flip Flop MS J - K Flip Flop
MS J - K Flip Flop Clocked M S J - K Flip — Flop
Clocked M S J - K Flip — Flop
Counters Perform Demonstrations on operation & [Study of digital counters using dedicated

circuits such as

Decade counter

Divide by 6 counter 9 counter
Symmetrical Divide by 10 counter
Programmable binary up counter
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Programmable binary up counter
Programmable binary down counter
Divide by 12 counter

Programmable binary down counter
Divide by 12 counter

Introduce with
Multiplexer and De-
multiplexer

Perform Demonstrations on operation &
verification of multiplexer and de-
multiplexer using combinational circuits
such as :

4 line to 1 line Multiplexer

2 line to 4 line De-multiplexer

Study of multiplexer and de-multiplexer
using combinational circuits such as :

4 line to 1 line Multiplexer
2 line to 4 line De-multiplexer

Introduce with 7
segment display

Perform Demonstrations on operation &
verification of 7 segment display and
decoder/driver for different digits &
decimal point :

Study of 7 segment display

Study of decoder driver

Study of 7 segment display and
decoder/driver for different digits &
decimal point :

Study of 7 segment display
Study of decoder driver

Introduce with Shift
Register

Perform Demonstrations on Shift
Register

Test and Verify Shift Register
Serial-In Serial-Out Shift Register
Serial-In Parallel-Out Shift Register
Parallel-In Serial-Out Shift Register
Parallel-In Parallel-Out Shift Register

Study ofShift Register

Serial-In Serial-Out Shift Register
Serial-In Parallel-Out Shift Register
Parallel-In Serial-Out Shift Register
Parallel-In Parallel-Out Shift Register
Bidirectional Shift Register

Universal Shift Register

Introduce with Data
Conversion Circuits

Perform Demonstrations on D/A and A/D
Converters

A To D Converter

Successive approximation method- 8 bit
Counter Comparator method - 8 bit

D To A Converter

R-2R ladder network and current source
method.

Binary Weighted Network method

Study of D/A and A/D Converters

A To D Converter

Successive approximation method- 8 bit
Counter Comparator method - 8 bit

D To A Converter

R-2R ladder network and current source
method.

Binary Weighted Network method

UNIT CODE & TITLE

ET-303: Consumer Electronics

UNIT DESCRIPTOR

DURATION

70 Hrs (Theory & Demonstration: 30 Hrs,

Practical Hands on: 40 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with
DTH Installation

Identify the location for installing the
Dish Antenna (LNB) as per the specific
requirements

Drill and fix Dish Antenna (LNB)

Align it correctly using the satellite meter

Install set top box and check signal
strength

DTH Installation
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Connect set top box with TV

Introduce with Servicing
of DTH

Identify the fault responsible for
unsatisfactory service by checking wire,
signal strength, connectors, set top box

Check the AC mains output with the help
of multi-meter and check the external
power supply

Rectify the problem and resume
uninterrupted service to the satisfaction
of client.

Fill the technical report of the fault found
in the defective set top box and send to
the L2 service centre where it will
repaired.

Servicing and Fault finding in DTH

Introduce with LED /
Smart/3D /4K HD TV
Installation

Unpacking of LED TV from the carton
Select location for installation

Wall mount frame for installation
Connect signal cable / Internet
connection properly

Demonstrate 3D glasses and internet on
LED TV.

LED / Smart/ 3D / 4K HD TV Installation

UNIT CODE & TITLE

ET-304: Electronic Measurements

UNIT DESCRIPTOR

DURATION

65 Hrs (Theory & Demonstration: 30 Hrs,

Practical Hands on: 35 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Multi-
meter

Identify and study of front panel of Multi-
meter

Introduce Types of Multi-meter — Analog
and Digital

Measure voltage, current, leakage
resistance, Continuity

Test Diode and Transistor

Multi-meter

Introduce with Digital
storage CRO

Study block diagram of Digital storage
CRO

Identify and study of front panel of Digital
storage CRO

Take output of function generator for
different wave forms and measure
voltage

Measure voltage and frequency for
different wave forms on a dual trace
Digital storage CRO

Tabulate the result

Digital storage CRO

Introduce with Function
Generator

Operate Function Generator for various
wave forms such as sine wave, square

Function Generator
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wave, Trapezoidal wave etc.

Using CRO measure voltage level and
frequency for various wave forms.

UNIT CODE & TITLE

ET-305: Computer Hardware Maintenance

UNIT DESCRIPTOR

DURATION

80 Hrs (Theory & Demonstration: 35 Hrs,

Practical Hands on: 45 Hrs)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with the
Computer system

Identify and list different types of
Computers

List out the features and characteristics
of different types of computers

Differentiate the features,specifications
and application of different types of
computer

Observe the working environment in
computer lab

Types of computers — Desktop, Laptop,
Notebook, All-in-One, Tablet

Features, characteristics, specifications
and application of different types of
computers

Laboratory setup

Introduce with the parts
of desktop computer
system

Identify and list out the different parts of
computer system

List out the features, types,

specifications and applications of
different parts of computer system

Different parts of desktop computer
system keyboard, mouse, CPU, monitor,
speakers

Features, types, specifications
andapplications of different parts of
computer system

Introduce
withinput/output,
peripheral and digital
devices

Identify and make a list of various
input/output devices, peripheral devices
and digital devices attached to computer
system

List out the features, types,

specifications and applications of
different input/output, peripheral and
digital devices

Identify and list out the computer
hardware for assistive technology

Concept of input/output and various
input/output devices Peripheral devices
and their Specifications

Features, types, specifications
andapplications of input / output,
peripheral and digital devices — Router,
Modem, Printer, Scanner, Web cam,
Microphone,

CD/DVD/ Blue ray drive

Secondary storage; cache memory;
virtual memory

Introduce with the
cables and connectors
of computer system

Identify different types of cables and
Connectors

Observe the connections of computer
system andperipherals with power

supply

Various types of cables — power cable,
monitor cables, network cables, USB
cables, speaker cable, microphone
connector, PS/2 connector, parallel port,
serial port, External connections of
computer system and peripherals by
using cables and connectors

Mains power supply, UPS, Cables and
connections, slots, hardware for
assistive technology

Introduce with Central
Processing Unit (CPU)

Draw the block diagram of CPU and
label various parts of CPU

Components of CPU — control unit,
arithmetic and logic unit and memory




NSQF Curriculum in Electronics Technology

27

Explain that the main function of the
CPU is to fetch and execute the
Instructions

List out the recent, commercially
available CPU’s, their characteristics,
performance and application area

Functions of CPU

Different types of CPU, their
specifications and performance

Introduce with memory

Make a list of different types of memory
used in computer system with its picture
Differentiate between primary and
secondary memory

Explain the difference between RAM and
ROM

Explain different types of RAM and
FLASH memory available

Observe RAM, ROM (BIOS chip) in the
open Computer

Demonstrate how data is represented in
the computer

Concept of memory in computer

Types of memory — primary and
secondary memory

Data representation in the computer
Data — number, character, image, audio,
video, sound

Primary memory — RAM, ROM

Unit of memory — bit, byte, kilobyte,
megabyte, gigabyte, terabyte

Introduce with
Assembling the
computer

Introduce the procedure of Motherboard
Configuration and Installation.

Install processor in motherboard,
processor fan connection, RAM
Installation, Hard Disk & CD/DVD
Connectivity

Perform Power Supply cabling

Perform cabling and fitting Front panel
cabling

Update the BIOS Setup

Installation of Motherboard
Installation of different parts of computer

Configuring BIOS setup

Introduce with
Formatting Hard disk

Perform installation steps of:
Formatting Hard disk with FDISK
command for Hard disk partitioning

Perform Disk management and
Partitioning

FDISK command

Introduce
withConfiguring and
installing operating
system and applications

Prepare the necessary hardware
arrangements for Operating System
Installation

Install the Operating System Windows
7/ 8 etc.

Install Device Drivers for peripheral
devices.

Install the necessary plug-ins and other
software’s.

Perform Ghost utility for cloning Hard
Disk / Partitions

System and Application Software
Installation

Cloning of Hard disk

Introduce with
Managing and
upgrading

Alter the computer settings to best suit to
the user

Computer settings, power
management settings
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computerconfigurations

Configure power management

Settings to minimize power consumption
as an environmentally sustainable
measure

Conduct basic software installation and
removal to improve computer capability

Install and upgrade system software,
printer drivers and application

Need of power management settings
Procedure to install or remove Software
Process for online and off line upgrade

Introduce with Antivirus
Installation

Need of Antivirus
Install and configure Antivirus
Register the antivirus license online

Introduce various working function of
antivirus

Perform whole computer scanning and
removable disk scanning and all internet
security tools such as

spam folder checking

Spyware and Malware removal
System volume information

Perform Updating process of antivirus

Difference between virus and antivirus
Virus removal process

Introduce with
Computer
Troubleshooting and
Maintenance

Troubleshoot and Rectify the problems
according to the symptoms such as:

* Continuous beep

e Disk boot failure

* No Display

«  CMOS checksum error
e Power failure

Troubleshooting and rectifying the
problems occurring in computer system

Fault finding in computer system

Preventive Maintenance of Computer
System

Introduce Annual
maintenance Contract
(AMC) concept

Introduce AMC
Study the contract conditions
Review an AMC in practice

AMC Concept
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Competency Based Curriculum NSQF Level 4 (Class 12)

Sector: Electronics, Job Role: Microprocessor Laboratory Attendant, Solar Electronics Technician,

UPS Technician, Network Technician

Objectives:
Upon completion of this course, students will be able to:

* Tointroduce power electronics components and characteristics

» To provide the concept of microprocessor block diagram, working function along with its application.

* To provide the knowledge of solar system and its applications.

* To provide the concept and working function of UPS and Inverters.

* Upon completion of this course, students will be able to: Designing, Troubleshooting and rectifying
the Computer Network.

Course Structure: This course (vocational qualification package) is a planned sequence of instructions
consisting of the following 5 modules, called as Units.

Sn |Unit Code |Unit Title Theory [Practical |Total
1 |ET-401 Power Electronics 50 50 100
2 |ET-402 Solar Electronics (Installation of Solar Panel) 30 40 70
3 |ET-403 Microprocessor 30 50 80
4 |ET-404 Computer Network Maintenance 40 60 100

Total Hours 350

RELEVANT SKILLS (Generic)
* Reading skill
*  Writing skill
e  Communication skill
* Language skill
* Behavioral skill
*  Observation
«  Listing skill
* Handling tools

Teaching and Training Methods: Theory with Demonstration and Practical Hands on

Location for Training: Classroom and Practical Laboratory
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[UNIT CODE & TITLE

ET-401: Power Electronics

|UNIT DESCRIPTOR

DURATION

100 Hours (Theory: 50 Hours, Practical Hands on: 50 Hours)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce with Power
Electronic components

Identify Power diode, DIAC, UJT, TRIAC,
SCR, IGBT and power MOSFET

Draw symbols of Power Electronic
components and prepare a chart

Note ratings
Test for continuity and terminals

State applications of Power electronic
devices

Power diode, DIAC, UJT, TRIAC, SCR,
IGBT and power MOSFET

Study of characteristics
of power electronics
devices

Connect the power electronics device as
per the circuit diagram

Note Readings of various electrical
quantities in the given tabular form

Plot VI characteristics and conclude
switching performance of the given
component Such as

a. Power diode
b. DIAC

c. UJT

d. TRIAC

e. SCR

f. IGBT

g. Power MSFET

Switching characteristics of power
electronic devices

Introduce SCR turn-off
methods

Introduce Class Ato Class F SCR turn-
off methods

Demonstrate SCR turn-off using power
electronics trainer

SCR turn-off methods

Triggering of SCR

Introduce UJT triggering of SCR
Introduce pulse transformer for triggering
pulses

Demonstrate firing angle and conduction
angle

Introduce Synchronisation of trigger
pulses

Tabulate readings for various values of
firing and conduction angle

Demonstrate selection of resistance R to
get the required frequency of triggering
pulses

Triggering of SCR

Control of AC circuit
using DIAC and TRIAC

Introduce AC voltage control circuit using
DIAC and TRIAC

Connect the circuit and demonstrate AC
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voltage control
Draw waveforms and explain the concept
State applications

Introduce with UPS and
Inverter

Familiarize UPS and Inverter front panel
control
Install UPS & Inverter

Draw block diagram for online and offline
UPS

Block diagram of UPS
Types of UPS
Installation Tips of UPS and Inverter

Introduce with UPS
connections

Construct and test the UPS Power
Rating

Connect Offline UPS to a computer
system

Connections of 1 phase UPS
Connection of Offline UPS

[uniT cODE & TITLE

ET-402: Solar Electronics (Installation of Solar Panel)

[UNIT DESCRIPTOR

DURATION

70 Hours (Theory: 30 Hours, Practical Hands on: 40 Hours)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Understanding
installation and material
usage procedure

Understand the customer requirement on
installation

Ensure that all appropriate materials are
available during installation time

Ensure that the installation meets the
local building rules and regulations

Ensure to disconnect PV module from
any electric sources such as batteries,
inverters, etc., before working on the
module

Check that the module is defect free
before installing

Ensure to take specified measures such
as fire resistance, corrosion resistance
for the module during installation

Basics on solar energy and power
generation systems.

Energy storage, control and conversion.
Basic electrical system and functioning.
Tools involved in installation of system.

Quality and process standards.

Assessing mounting

Understand the type of mounting and
other accessories required

Assess the degree of inclination and
angle of tilt of PV module for the specific
area, locality or region to enable the
system absorb maximum annual sunlight
Ensure that sunlight falls perpendicular
to the PV module to absorb maximum
energy

Ensure that panels are mounted in a
place where there is no shade at any
time of the year

Ensure that mounting is strong to

withstand wind, rain, etc.
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Ensure that any special construction
requirement for mounting is done by
following acceptable quality standards,
especially, in rooftop installations

Use approved tools for mounting

Set the mounting fixture firmly at the
desired location

Installing the panel

Remove packaging of the solar panel
carefully

Handle the panels carefully without
damaging the material

Take safety measures and wear
protection gear such as gloves to avoid
shock / injuries while handling modules

Cover the module with opaque material
while installing to avoid any current
generation

Ensure that junction box in covered

Do not disturb or disassemble any part of
the module part during installation

Take necessary precautions for fire
resistance of modules

Use recommended material of solar
cable and plugs for electrical connection
Install spare fuse to avoid any short
circuits as per company policy

Mount the module on the fixture with the
mounting rails using bolts and nuts

Ensure that the panels are mounted
firmly

Solar panel Installation

Connecting the system
and check for
functioning

Use the cables to connect multiple PV
modules in combination to generate the
desired voltage and current

Choose type of connection, i.e., series or
parallel, as per design

Use recommended cable to generate
maximum voltage

Check the maximum system voltage as
per the installation and follow adjustment
measures accordingly to match output
requirement

Ensure that the modules are grounded
as specified

Connect the system and check for
functioning

Escalate for any issues faced during the

functioning of the system
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[UNIT CODE & TITLE

ET-403: Microprocessors

|UNIT DESCRIPTOR

DURATION 80 Hours (Theory: 30 Hours, Practical Hands on: 50 Hours)
LEARNING OUTCOME [PERFORMANCE CRITERIA RELEVANT KNOWLEDGE
Introduce Introduce Block Diagram of 8085 Basics of 8085:

Microprocessors
Architecture

microprocessor

Familiarization with its hardware,
commands and operation of 8085
microprocessor trainer kit

Dos & Do not with trainer kit

Safety precautions while using 8085
microprocessor trainer kit.

Introduce 8085 microprocessor IC pin
outs and signals, address, data and
control buses.

Basic 8085 microprocessor architecture
and its functional blocks

8085 microprocessor IC pin outs and
signals, address, data and control buses
8085 features

Interrupt system of 8085

Stack and subroutine

Types of memory and memory
interfacing

Decoding techniques — absolute and
partial

Mapping techniques — | / O mapped | / O
and memory mapped | / O

Serial I/O lines of 8085 and the
implementation asynchronous serial data
communication using SOD and SID

Introduce
Microprocessors 8085
instruction set

Introduce Op-Code sheet

Differentiate 1 byre, 2 byte and 3 byte
instruction.

\Write small program using data transfer
group of instruction & execute the
program and check register content.

Write small program using Arithmetic
group of instruction & execute the
program and check register content.

\Write small program using Logical group
of instruction &Execute the program and
check register content.

\Write small program using Program
control group of instruction & execute the
program and check register content.

\Write small program related to compare
instruction& execute the program and
check register content.

\Write small program related to Stack
instruction & execute the program and
check register content

Programming with 8085:
Basic instruction set

Types of Instructions

Types of addressing modes

Timing states, machine cycles and 9
instruction cycles
Instruction Timing diagram and interrupt

process and timing diagram of interrupt
instruction execution.

Introduce Programming
in Assembly Language

\Write program & Execute on Addition of
two 8-bit numbers with programs based
on different addressing modes of 8085.

Write program &Execute on Subtraction
of two 8-bit numbers with programs

Programming with 8085:
Assembly language programming.

Looping, counting and indexing
operations related programs
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based on different addressing modes of
8085.

\Write program & Execute on Addition of
two 16-bit numbers. (Using 2’s
complement method, also programs
which access numbers from specified
memory locations.)

\Write program & Execute on Subtraction
of two 16-bit numbers. (Using 2’s
complement method, also programs
which access numbers from specified
memory locations.)

\Write program & Execute on Addition and
subtraction of two 16-bit BCD numbers.
(Using DAA instruction.)

\Write program & Execute on
Multiplication of two 8-bit numbers using
the method of successive addition and
Shift & add.

\Write programé& Execute on Division of
two 8-bit numbers using the method of
successive subtraction and shift &
subtract

Write program & Execute on Block
transfer and block exchange of data
bytes.

\Write program & Execute on finding the
smallest and largest element in a block
of data.

\Write program & Execute on arranging
the elements of a block of data in
ascending and descending order.

Converting 2 digit numbers to their
equivalents. a) BCD to HEX and b) HEX
to BCD

Stacks and subroutines operations
related programs

Conditional call and return instructions
operations related programs

Debugging programs

Introduce Interfacing
Devices

Generating delays of different time
intervals using delay subroutines and
measurement of delay period on CRO
using SOD pin of 8085A.

\Write program and execute using trainer
kit on traffic light control.

\Write program and execute using trainer
kit on Keyboard.

\Write program and execute using trainer
kit on LED Matrix.

\Write program and execute using trainer
kit on Stepper Motor interface.

Write program and execute using trainer
kit on seven segment display.

Basics of 8255 PPI

Block diagram, Pin description and
Interfacing of 8255(PPI) with 8085

To Study the interfacing and
programming of keyboard, display, Traffic
light control, Seven segment display,
Stepper Motor Control, LED Matrix, ADC
and DAC to 8255.
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[UNIT CODE & TITLE

ET-404: Computer Network Maintenance

|UNIT DESCRIPTOR

DURATION

100 Hours (Theory: 40 Hours, Practical Hands on: 60 Hours)

LEARNING OUTCOME

PERFORMANCE CRITERIA

RELEVANT KNOWLEDGE

Introduce Basics of
Computer Network

Describe in brief concept of: Computer
Networks

Introduce Advantages / Disadvantages of
Networks

Introduce Network Architecture

Introduce Basic Network Terminologies
such as:

Data, Data rate, Baud rate, Bandwidth,
Node / Workstation

Basic concepts of Networking

Advantages and Disadvantages of
Computer Networking

Network Architecture: Peer-to-Peer
Network, Client-Server

Introduce Network
Topologies

Draw a layout and Identify Network
Topology:

Bus Topology

Ring Topology

Star Topology

Mesh Topology

List out advantages and disadvantages
of Topologies

Identify and demonstrate the Network
topology in practice

Topologies used in Network

Introduce Types of
Computer Network

Introduce Types of Network according to
geographical area:

Local Area Network (LAN)
Metropolitan Area Network (MAN)
Wide Area Network (WAN)

Draw a Physical Layout of LAN, MAN,
WAN

Compare LAN, MAN, WAN with each
other

Types of Network

Specific arrangement of nodes as per the
geographical area.

Introduce with the tools
and components used
in Computer Network

Identify and demonstrate use of crimping
tool, Punching tool, Cable Tester

Hands on punching of various types of
connectors

i. RJ-45
ii. RJ-11
iii. BNC
iv. Fibre optic

Identify and configure switch, bridge,
router

Install and configure Wi-Fi routers
Perform straight and cross cabling

Cable crimping
Cable Testing
Installation of Switch, Bridge, Router

- Wireless: Radio waves, Infrared,
Microwave, Bluetooth, Wi-Fi etc.

Cross and straight cabling
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Transmission media

Understand & work on different types of
Bounded / Guided media

Describe physical layout of various
cables and their usage:

i. Coaxial cable
ii. Twisted Pair Cable
iii. Fibre Optic Cable

List out advantages and disadvantages
of Bounded / Guided media

Understand & work on different types of
unbounded / unguided media

Describe unguided media and their uses:
i. Terrestrial Microwaves

ii. Radio Waves

iii. Satellite

iv. Wireless Communication

List out advantages and disadvantages
of unbounded / unguided media

Bounded / Guided media
Construction of Cables used in network

Unbounded / Unguided media

Configuration of Unguided media

Installation of Ethernet
card

Identify NIC

Perform attachment of NIC on the
motherboard

Install and configure device drivers of
NIC

Installation of Ethernet card

Introduce Network
Protocol

Introduce Network Protocols:
TCP/IP, HTTP, FTP, IPX/SPX etc.

Identify and Configure IP address
according to nodes / workstations in the
network

Identify Classes of IP address
Perform Manual IP addressing
Perform Dynamic IP Addressing-
Perform DHCP configuration

Network Protocol

IP addressing

DHCP (Dynamic Host Configuration
Protocol)

Sharing of resources in
network

Configure the Network in workgroups,
\Wi-Fi.

Share Resource’s such as Printer,
Scanners and HDD etc.

Introduce and demonstrate File server,
Print server, Mail server etc

Files, Folders, Printer, Scanner Sharing
in network

File server, Print server, Mail server etc

Introduce OSI| Model
and TCP/IP Model

Introduce OSI Layers:
Application Layer
Presentation Layer
Session Layer
Transport Layer
Network Layer

OSI model

Difference between OSI and TCP/IP
Model
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Data Link Layer
Physical Layer
Compare OSI and TCP/IP Model

Awareness of Cyber
crime and cyber laws

\Work on Shared files, folders, drive
hacking

Introduce Email hacking

Awareness of Cyber crime and cyber
laws, places of cyber crime.

How it occurs, who does it, effect of
cyber crime on the digital word

Network
Troubleshooting and
Maintenance

Identify and troubleshoot the problems
occurred in Network according to the
symptoms such as:

Switch not working

\Wrong cable crimping
Looping

Duplicate IP / computer name
Power failure

Network slow down

Diagnosing and rectifying the problems
occurred in Network.
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Assessment Guide

Assessment is a process used for determining an individual's progress or level of mastery/competence in an
occupational area. It may be formative (continuous) and/or summative (final). It is a process of collecting
evidence and making judgment about the extent to which a person demonstrates the knowledge and skills
set out in the standards or learning outcomes of a unit of competency. Assessment should be done on the
basis of information or evidence about the individual’s ability against clearly stated objectives or standards. A
diversity of assessment methods is required to achieve the multiple purposes and to satisfy the requirements
of competency based assessment. Appropriate evidence is to be collected from activities that can be clearly
related to the Units of Competency. It should cover all the elements and performance criteria/indicators in the
competency standards. Student’s achievements should be assessed by using the following methods of
assessment.

Sn | Method of Assessments | Weightage Evaluator
1 | Written test 30 Marks Teacher
2 |Practical test 30 Marks Certified Assessor #
3 |Oral test/viva voce 10 Marks Teacher/External Examiner
4 | Portfolio 10 Marks Teacher
5 |Project 10 Marks Teacher/Trainer
6 [Direct Observation 10 Marks Teacher/Trainer
Total 100 Marks

# Assessors will be certified by the State Education Board.

1. Written test: It allows candidates to demonstrate that they have the knowledge and understanding
of a given topic.

2. Practical test: It allows candidates to demonstrate application of skills in simulated or real work
conditions against competency standards (skill and academic standards).

3. Oral test/viva voce: It allows candidates to demonstrate communication skills and content
knowledge. Audio or video recording can be done at the time of oral test or viva voce.

4. Portfolio: It is a compilation of documents that supports the candidate’s claim of competence that
was acquired from prior learning and experience. Documents (including photo’s, newspaper
articles, reports, etc.) of practical experience in the workplace or the community and photographs of
the products prepared by the candidates related to the units of competency should be included in
the portfolio.

5. Project: Projects (individual or group projects) are a great way to assess the practice skills on a
deadline, but these should be given on the basis of the capability of the individual to perform the
tasks or activities involved in the project. Projects should be discussed in the class and the teacher
should periodically monitor the progress of the project and provide feedback for improvement and
innovation.

6. Direct Observation — Direct observation requires a considerable degree of commitment from the
observer and those being observed. Employability skills evaluation listed below in the table should
be evaluated through direct observation by the teacher/trainer and appropriate records should be
maintained for transparency in evaluation.
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List of Recommended Books

1.
2.

N oo o &

Electrical Studies for trade, Stephen L. Herman
Electronic Principles by Albert Malvino
Digital Electronics, Principles, Devices and Applications, Anil K. Maini, Defence Research and

Development Organization (DRDO), India
Power Electronics, Muhammad H. Rashid
Digital Eletronics, B.Ram
Microprocessor, Gaokar

Industrial Electronics for Engineers, Chemists, And Technicians, Daniel J. Shanefield, Rutgers

University
Troubleshooting, Maintaining & Repairing PCs, Stephen J. Bigelow, McGraw Hill Education (India)

Computer Network, Andrew S. Tenenbaum
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List of Tools, Equipment and Materials
1. Space requirement — Classroom 400 sq.ft. (02 No.)

Electronics Lab 1- 1000 sq.ft. (01 No.)

Digital Electronics, Computer Hardware and Networking Lab 2- 1000 sq.ft. (01 No)
2. Power Supply — 1 phase 5 KW per Lab

3. Tools
1. Basic and Applied Electronics Lab —

Sn Specification Quantity
1. |Neon tester 500 V. 25
2. |Connecting screwdriver 100 mm 25
3. [Soldering iron 25 W. 240 V. 15
4. |Electronics Tool Kit set (set of 5). 15
5. |Insulated side cutting pliers 150 m 15
6. |Insulated combination pliers 150 mm 15
7. |Long nose pliers 150 mm 15
8. [Tweezers 100mm. 15
9. |Digital Multimeter 25
10. | Electrician knife 15
11. | Soldering Iron Changeable bits 25 W 15
12. | Solder - De soldering Station 5
13. | Crimping tool (pliers) 5
14. |Allen key set (set of 9) 5
15. | Magneto spanner set 5
16. | Continuity tester 5
17. | Soldering iron 10W 10
18. |IC plucker 2
19. | CRO(Minimum 20MHz Dual Trace with CT) 2
20. |Function Generator (Up to MHz with all Functions) 2
21. | Dimmerstat (0-300 V) 2
22. | Audio Amplifier systems with Equalizer, Speaker and microphone 2
23. | Galvanometer 2
24. | Magnifying Glass etc 2
25. |DVD / Blue Ray player 2

26. | Digital Frequency Meter

—_
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27. | A .F. Signal Generator 2
28. | Solar panel for light 1
29. | Solar Power Supply Equipment 1
30. |Alphanumeric rolling display 1
31. | Wattmeter 1
32. |Digital IC trainer kits 10
33. |Analog, Digital, Power Electronics, Microprocessor trainer kits 10
34. | DC regulated power supply(0-30)V ,1A 10
35. |Electronics Test Bench 10
36. [Dual channel DSO 60MHz 2
37. |OPAMP Trainer Kit 10
38. | Digital energy meter 1
39. |Digital power meter 1
40. |Resistive, capacitive & inductive load banks 3 each
41. |Kits showing magnetic effects 2
42. |Power Electronics Trainer Kit 10
43. | Opto Electronics Trainer Kit 5
44. |LCD Projector 1
45. | Air Conditioner 2 tone each 4
46. |Microprocessor 8085 Kit 10
47. | Computer trainer kit 5
48. [UPS/Inverter trainer kit 2
49. |Electrical Work Bench 3

2. Digital Electronics, Computer Hardware and Networking Lab —

Sn Specification Quantity
1. Server Computer (Tower Model) 1

2. Server Computer (Rack mount Model) 1

3. Desktop Computer Latest Configuration 25

4. SMPS Trainer kit 2

5. Laptop, Notebook , TABLET 1

6. Printers: Laser 10

7. Dot Matrix Printer 02

8. Desk Jet Printer 02

41
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9. Network Printer 2
10. Scanner 2
11. 5KVA online UPS 2
12. Comuter Hardware and Laptop Repair Tool Kit Set |15
13. LCD/DLP Projector 1
14. Computer Spares: As required , LAN CARDS 15
15. Motherboards (of different make) 5
16. Cabinets 5
17. Processors (of different make) 5
18. Hard Disk (As required) 5
19. Optical Drives 5
20. LED Monitors 5
21. Computer Hardware Test Bench 10
22. Computer Hardware Trainer Kit 10
23. Web Camera 5
24, External Hard disk 5
25. External DVD Writer 5
26. Keyboards 5
27. Mouse S
28. SMPS 5
29. Blue-Ray drive and player 2
30. Card Reader 2
31. Game video card 2
32. LAN Cards 2
33. LCD/DLP Projector 1
34. Wireless Network Adapter 2
35. Wireless Access Point 1
36. Router 1
37. Managed Layer 2 Ethernet Switch 24 port 1
38. Managed Layer 3 Ethernet Switch 24 port 1
39. LAN Trainer 1
40. Network Server Rack 1
41. LAN cable tester As required
42. Network cables — UTP As required

42
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43. Network Cables - Fiber As required
44. Multimode Fiber (MMF) Cable As required
45. Single Mode Fiber (SMF) Cable As required
46. Cat 5E, Cat6, Cat 7 cable As required
47. Power Meter 2 nos As required
48. Fiber Module — SX, LX Module As required
49. 24 port UTP jack panel As required
50. Fiber jack panel As required
51. RJ-45 connector As required
52. Single Mode Fiber (SMF) Cable As required
53. Cat 5E, Cat6, Cat 7 cable As required
54. CRO(Minimum 20MHz Dual Trace with CT) 2

55. Function Generator (Up to MHz with all Functions) |2

56. Digital Electronics Trainer 10

Note: Accessories as required.

FURNITURE and Other Equipments

Sn Specification Quantity
1. |Teacher Tables, Chairs and Stools As required
2. |White Board, Notice Board, Dust bins As required
3. |Computer Tables As required
4. |Computer Chairs As required
5. |Printer Table As required
6. |Class room chairs 30

7. | Air conditioners (optional) 2

8. |Modem / WI-FI Router 1

9. [Telephone Line 1

10. |Broadband Internet 1

11. | Furniture for Server and Data Cabling As required
12. | Shoe Rack 2

13. | Water Cooler 2

14. |Vacuum Cleaner 2

15. |PVC Floor Mating As per Area
16. |Proper lllumination system As per Interior
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Teacher’s Qualifications

Qualification, competencies and other requirements for appointment of Graduate Teacher (Electronics
Technology) should be as follows:

Qualifications: Bachelor of Engineering / Technology in Electronics / Electronics and Telecommunication /
Computer Engineering / Power Electronics.

Desirable: 2 year experience in registered industry
Minimum Competencies: Effective communication skills (oral and written), Basic Computing skills.
Age Limit: 18-37 years, relaxation to be provided as per Govt. Rules.

List of Contributors

Sh. M. V. Pilley, Head Master, Government Technical High school, Ulhasnagar, Dist. Thane

Sh. S. T. Khamgaonkar, Full Time Teacher, Government Technical High school, Vile Parle, Mumbai
Sh. Tribodh Tripathi, Consultant, Department of Engineering and Technology, PSS Central Institute
of Vocational Education, Shyamla Hills, Bhopal- 462 013

4. Sh. K. W. Khatavkar, District Vocational Education & Training Officer, Mumbai — DVET, Coordinator
5. Dr. Deepak Shudalwar, Asstt. Professor, Head, Computer Centre, PSS Central Institute of Vocational
Education, Shyamla Hills, Bhopal- 462 013 — PSSCIVE, Coordinator
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Dr. Deepak D. Shudhalwar

Coordinator for Electronics Sector

Working as Assistant Professor in VE (Computer Science/Engg), Department of Engineering & Technology
at PSS Central Institute of Vocational Education Bhopal. He has more than 20 years experience in
curriculum development, instructional material development and teacher training in Computer Science and
Information Technology. For further details of the curriculum please contact him on E-mail:

dipakds@yahoo.com, dds.ncert@nic.in
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