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AT At BT SUANT: AT e faebRid BT

I8 SoTs [ aR H 7
AT TS U VT ¥R & FOTAdT SUANT AR fhaT ST 2, offdhT 3Hd] RHMTT BT 980 HioA & | MR TR SHPI
Aderd faenfeial g1 H=msil &7 ofdiel S H IR YaT8qul aXid ¥ SYANT H I ARAAT BT & | HE&AT FHST & JfATd Al

1 31ef fa1 ST & — FSRIehT Adeld I8 S & 6 9 U SN o 1ef fohd TR Hafad 8 3R S mifares R\ & 8 | I8

A uR MO Aiharell & wTa uR Y JMETRA 7, 9 & a1 el o vem gIRT <1 TS AT BT U R IR ]
o TSI AT BIC! B1 SIRI & | HEATHD USI31 Bl FHS & (oY HAT AHST BT 811 980 He@qVl & |

T FHST D] UG IR I GER PRAT U Siae 9= D A1 & RTAHT 99 99 A 81 81 91l © | faenea § =il &
IR H 3R ST AR S AT WAAT RIGTRIT ST A1V 3R GRemel & Wawy iR S9¢ g1 & ddell & IR H Ara- & fow
AT o ST a1fe T | SRR faermera # Ugry ST arel IO # Awemal & 1l ol 3R ST 31He o+ o<l Aol st
BT & | 39 SPIS BT S S QA & w0 H TRl Well &bl Ugar R SHT SUINT B+ & U IR ue™ &= 8, i
foenferay # T=ar wwsr AeRIT Bx= & fory dgaviA 1o ggfd ue ™ oxd § |

Y S9 ghls § T GG Thd &

o TP IR H AU Nl o wHst SR SR A9qa R & oy {o a9 |
o oM, HEHIRIAT iR TR 9% B WicTied B & forg fod TR T & el &1 Rieror o & w9 H STt o |

ag 3f NCF (2005) 3k NCFTE (2009) @1 =1 Rietor saegaarell | Hafdd & aen w4 1 # Y@ifdd sraegadraii
DI GRT B H YD ASGE YT |

1 wegr [He] f[AaRId &) & foIv Wol BT SYINT BT

R

/ o U IIUT & IR H A | T MU TN & IR H (e I 9eR o W Wr o1? SAE0 F
) forg, B wepa 2 3 U farermerd S ¥ Ugel UM R g form B, AT Jmuee 3, Sy a1 At
P FHE wY | dic BT FHST AT TS 8 | MU I T H ArEr?

ool 980 BH SH I WA Y PR od © | AHARI B A T8 AMT ST 2 6 Wl A AMINSTD 8RR, Al d2IT 0D |,
- afoeicraar a1 & SHad 3R gholedT okl Aol fasRad 8l € |

ST MY 314, BY, FARIRIT IR 377+ SI¥F 319d U&TH $RAT & | WY qaKd & fob MO R H el BT SUANT B A 07
& Tfey JEaR 9T YT BT 8, S99 IRn fAerl & &fR faenfifut @ e frawer aanstt & ey # e e € (s,
1986; gferar 3R a1, 2009; &1, 2012) | va1 I a1 S1am @ & i W Werd F9a 89 aretl T =i

o A @Y faefid wedl € (¥, 1993) |

9 3pbls ¥ [Aenfdl o ST J9el B f[Aaad -1 & {70 B Ugd 81 MY ST gdb Wl & IaTeRl QT Y 8 | $9 3hls A
foenfeiat g 3w AT Wil & W@ioi+ IR Wl gRT YRATfad fRreTor 37aaRi &1 Ug=n &x- 9= ¥ ==f 8 |

TR Ugell A 99 Wdl &7 ISTERT &, S AT daell a1 GAet fAnfid ol & | 399 U TR A1e &1 SUART fdhar
ST & o I # faeneff ugel & sravra 2 9 il | ! &R Sevie R VY B W MYed Sude § | 39 SdhIS B
Tfafafdt NRICH e e figles TR Gmed davise A o T8 €, i1 {6 Sl fawafderes (Io) @ fefas
TP IRRATSTHT BT Y 91T 2 |

39 3i # 3o+ faenfial & warer AR & STRANT &7 U B | Ul 16T B o 3mg Y Tfafaferal @ ot ok A
3T wU W W B < | TE IR Al TER BT FR 31T 310+ fel weml & 1ol et 3 v &7 W . i g

P AFHT & YR TR RAETT AT BT | W JART bR 3 AT fbdl RIer Teor =1 drel @fkh & AqHT Bl S BT, S
I fRreTor iR Uk fR1eres & wU # M AFHaT BT FHTIIT BT |

re

fafafer 1: smue T ImRu?

59 Tfafafer & fog, femf Sifsdl a1 BIc-8IC |qe! 9 BRI &R © | 3T A & oIy T B IR HRT & {7y |/ 2,
THEHR FdET BT SUANT PR AH © |

fqenfeial o1 |1 @ (R 1) &1 fHicsmse a1 S¥a! Uah U <, 3T 396 JRidi § Usel 9 &l T8 Ui BT STIRT B & forg
oE | GARTd o P ST afi A ovf fears < | S s IR # 71 918 {5 I 39 <R 1 D T dfed I8 W@ SHEHT Ul

S < A1 I 9! ORI & IR H Qe 0, Sif f& 980 A8aqu & | $9P BRI G I 97 3871 B |
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o 1 e < a |
a7 1: g i <=1 & s @i ST ey
ferferRad &1 <iedrs W ford:

IS Hhd
s WEMOWTIRI

o %7 10 BT TS T B |

o W7 IR |

e JE UG fAvAGE 2|

o AT 11 BT IO A B |

e HE200 W HH R |

o TP SHIS b TUD <8l 3P I 99T ¢ |
o TUDICBIS b U [AuH T=AT 2 |

faremfaial &1 </ < 8 ardt e
W AT H TP G & S {6 U A1 R 7 A § a7t I8 T8 qar a1a o 98 R 2 | §Talf, M
T @ipals WR o 3118 # I AR Aehd Y Wohd © IR H IADI 81 I A8l H STd1d T |
D 3TATAT U R A 2 S H 37Ul qarr aredm & fay MU Hadl # § IR 921 § Afdd 379 | &)
$e H DIs Aag T8 el | IFHT Ul oI & ol IR Hehdl DI GeT ATaP & |
RIT 31T Y g H ST AT DI G& D & (oD aR H H A4 8T § AR I8 Ul o1 Fohdl © & b IR
Hpal | Maey Fee el 3R fod IR &1 1812 SMua! 1o A1 &t # & gl TS W& B ge & forg fond
AT oY BN B+ anfRe?

9T 2: 6] 7 87
g AT Tfafafer 9T 1 4 faenfofi gRT e T AT B1 uRIel o & e g WA E |
o el & o for: H fordt e & IR # A @7 E — 1 WET H R, 9 IR Ahd d7 B AR G g o
o e & R H A T E [
o B A 91 UH 31 TR W S gRT A9 Y Hehdl & IR # I8 3R I 3 MM < | el T8 B HX I7 7 I,

AIfh I 39 IR Hhall DI A1 BT BRI YY | I§ B b a1 (5] A 7 I 3Tl IR Haball dbI gA1d b &
3R fhR I Hehdl BT MG | Hhd Hel 8 R T 114 MR 10+ §RT Gl TS HReAT BT Il T |
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o I UfhaT S 3T Heeaml & forw SrevTy, a1 faenfit | oF 6 9 g muast fFeT T AR B1S Heem | |
o IUF IS 39 91 W Al X P F@N DI Sa & oy e IR Fadi ol smaegaar el § | Hders Adhd a1 8 v
g, 3R aI?
(Rra: NRICH & wuiafd, http://nrich.maths.org/5950 1)

‘%?“) RSN IR FATEAT BT ITANT B §Y
&'e

T8 U JEAAHT B BETH 8 fore+ 3797 Freifdes dwerr & fAenmfelar & warer nfafafer 1 @i sararr

H A £ 6 3 et AR fAfaferdt € cfes #7999 9 39 319 B oy SHEIT ATST Hag Yedl © & a1 Mo R &
oY A I5aIA S1aER UETH R © | AR folU 39 a1 WR A9 SRA1 984 biod o b I W& Wl I W URURS R1eror
fafe & fAdea 971 A &, RIS STNT Tk § U= FHer Bl gl g 3iR 3719+ faenfial o1 e wu 9 1o faar
FH 2 | Mt # fofr forn 5 & 577 Wl o1 STt orawd sl Riifes 39 uran fas -t 3R 9 faemeft et oy
HH ofl, T 1 T BT B B THT Hd O I AR T 91 G G B 2 3R I {8 3R I & forg 9k awwelt 7

Y HeTT g1 & — o 80 faemeif € | &1 I et wer | &R [V 1 81 =12y o, fhr ot faenferii & o1 v gav 4
TEI T B & Ho [demeil il +ff Joamdii-ay &1 Feamell &1 aRomal | SEd Idd 81§, Said 3 Gi-gefl =
FeTrall & BRI HR U & | U IfAfafdRlt e R 9 9 R 9 IR S 99 W & o Aot g, 9gd sfea B |

4 T U BICIHaR a1 T fIenfEll & foy e & 98 U9 a1 Thel oI AR O6 el §, 3afey 59 fafafd &
TR FRd G H9 fAenfial 9 [E-ard & wu H @ T gRAGIRI F HaR F iR B R Al a7 g9 & forg e |
arferaster faenfrll =1 S o= forn, <ifds g 7 721 favan | § S faenfat o agt wen § S wwy 97 9l & 99 & forg
BEBR Y TG BT et arec o, sfer #Y gFfad frar f w9 el ar-ar a1 dfg-dfa & wwag # o), @1 9 o
Bl & U 98 R JB-arl {3 &, d1fds o SH1 A A1 a7 Bl <@ |eb | = Gl 4 die & oy, #49 a9 favd ufipal
qrel fqenfial & e g S 8RR I¢ A+ o0 faenfidl & arer fiaer &1 &1 & oy &er |

3R BIF 8T o AT I8 [ 30 Hag H FaH Ugel YT el b A1 Tl P o+l aANey | Jo1 arrd H 2 81 Re1 off {6 9= vl
eI B o 9T AT 2 | AT H e § U 7 el AR <3l 6 @ I8 ifafafdy i 9t <27 © 3R 9 <R &)
I TR IR (a1 ST o6 I|epT 9ot fdam T o |

# I8 T o & o A faenefi o e & 918 i I8 udn 981 o uTd © o I &3 9eT ©, A1 H S8 gar oI | $9H
I2 I FHI Bl T | Ig G B & forg, {5 9 e &1 9 a3d Iz, § Hell § gER-SER g d Bl o *lR @
= IC G JEI oY | HY {5 RN A BB A $qH] Udl H4 i ?’ fau 7¢ Hepdl & fabed! BT ad+ B # S9b IR
STET-JTST o IR 39 91 & NI U= Y ] X7 STeT-37eT off £ 9 ST gota N i 32 8 | /9 a7y o <rer avel W

Al I STATd Gridl, BHI-BH ITBT TGIRAT e IR | IF TXIh F R PelT D1 39 Fa &b fIU Ao B S1awdq el b {91
39 | fenfeial o1 ue gar | Wg fAed |

1 ARAq H FHeT BT T8 DIl MeBT o — Faf Scrorl AT iR Fo1a o | femeff 1ol §wG @ o 3R teh gk 4 =4t
FRH, A ST 3R rAeHT ST & foTT 31=-3719+ TR Tl &) fahRid &= I8 <1 | U1 o &7 o fh v faemet
& T T T AIS[E AT 3R S el & B H el Joiid 81 %8 I |

SN R 91 H I Pl b Fabal U= 71077 ot & oy 9 A1 fAdie &1 999 3iR of of 3R I a8 gied &= 8rm b
D TE & YD [deneil BT FeAid gRT Fvpy Ty Febrel Y Hhdl & R H UdT 8191 912y AR IHdH! FHS I A1y |

9 v s9fere goT, Rifes § 59 ard o gRREd o aredl off & 39w & i faenedi, 9 s9e) dargdr S 4 <@ 8,
9 WA 9§ G | 3 SR 9, H ) 9 A & SR 9T & AR 9 & a4 SIRRR et 9 9 ye 71 qu |

Hhdl Bl TaeThdT AT & AT R T8l &Y, BT TdT B A ARl b1 -39+ ARt & dder H =l BR BT IaR e
T | -1, el R H, IBI 37U 31U DI JATS! &) dve e, oifdt #9399 99 e g’ & forg @er @ik # afdha
RE TS 6 ITH I SIBIR F GHR AROT H SN Sieal W P P Aeordl W b (6T | I8 GARAT B & fou fd Paa
a9 BIRRIR’ feneff €1 Srame 7 <, §9 arenT-sren e & gt f& T Ry U Sa1e | 9 9EAd § 91 S9d HEAd 81 R
T ST B BT SP IG] H SIENIT b fIU BT | 3R J FeAd ol o, d1 S= 39PT BRI IdT TeT |
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MY fIeTor 3T & IR H AT

37T PeTT b AT YT DTS JITH PRl & d18 g Al b a1 S &1 AR el Teael gs | W we A fo=y fenfefai # <
a7 81 AT S9P IR H S2 THSMV dlfh J S8 8c1 DR I ¢ I | U &= 9 98 ‘Repe’ et Sirclt 8, RSqa) #ee & 3y

fenffal & 771 % 1o &l S S A € SR W AARGIS a9 Wahdl & | 3R el 1 \et 8l o e & 3R d 7B
T PR UT 32 ©, 1 SAPT Adld 2 [ ITP! 394 AAferd B &1 B el & | S b siewdt Aifean 7 @ BId-uid! A 3

IR I B TeT, 3fIU 31T od Y I ffaferdt oy, 1 59 faaR == dTel 31T BT SYANT 37T BN |

TS =T fRIa9 &1 9eTdT 37 dTol 3718 U3 B

o JNUD! HET H TADT TG b BT?

o 37u fenfil @ TSt ®T U o b fY S @R e qu? et e o TRl faemR @1 geeiE
PR P FoTT e 9 § DIH-HH F I3 TGO bl 8?2

o T g AT faenfa =¥ W ferar?

o T B3l WY AHT JMUB! VAT T b AL HRAT ATRY?

o T I B H BT Y a1 BT FeNEH fHAT? IR B, A1 VAT B BT TIDT AT HIROT T2

N\ AN \ =\
2 TOTC fR1e707 & foTQ 312 Wl & 3Maedeh T[0T
qI] H 3R FeTIC W Hs AR G Wl SUA 7, s FaT 9 {1 1101 At & oy aree e gt 82 dell § SuanT

Py S & o @19 & e aresT TR Rierr e #1d €, I8 T R H 7ae B & (7Y, Ugel AM w0 4 378 Lelfire
el &b oI & aR A =R B=a1 Surh grar € | i (1999) +1 udl o & Ueh 310 wet # 71+ arraedes o7 8 &

o yftRueTHGdr &1 U dod; I8 W <1 37 31fdre Raenfsal I e fhar S Fevar 7, S IRI-aR & fohed IR @ “fasr’ Rerfay
YTl 6T BT T B &

o YOl WA H 3Tl AT F HT g HYA AR vl o w1 a@

o Roonfsal & 9= Hare R &I dcd, RNTaH g Raare! &1 drel TERI BT JTiad $Rall © |

Tl 2 e W W IRqd B 8, 9 Gl & G & Ui aest et w988 B € | 39 ORE & B8 od, JRID! H
3R STTIC TR Gl UTY S Wohdl & | §9 3aTs 1 Ifafafy 1, 2 3Rk 4 &1 NRICH wriia swmei @1 qqwrge 9 foram
=l

Tfafafy 2: Gl & G | iy 94T

LRI

IE W eIl @ wrig 7 & IR # Grem & oy wear 8 ok @i omg ot & et g o o € | v Sw faenf
& oIV dfeT & 3TMBR BT BT fhar S ebar 2 |

WS P He-377 AR WPINT Rived # &s fafdurdmeil &1 gema & 1 8 | ve IR iRl gR1 de-o o1 |9sl forg S W)
Y S 2nferep fafqerdrarl qorm o1 T & ThIRT Rived & 17 31T o9 & forw ff a8 a8, wiifd s forg off 1o
T B TIeIHr Bl |

39 Tfafafer & fog faenffai s o-, M- T cI-mRE A (196, L9 o 1 9 10 d o1 wwamsif arel) a1 1 4 10 a1
0 T &1 AR aTel & el arel RYAR BT ATaedehd R | Y Fred 3 § RuwR & oy T91 < 9ahd © | 39 Fre]
BT R 9 TR 4 7 Y SuanT faar 57 e 2 |

= e T w@e 1, Jerd Wel &Y HT fHaT ST §, SHGT 90 Rl © 3R e 2 W 6, Wal 1 31 fafqearsii den faera
BT qUIT B B |

T el

a1
TE WA A M TIPS H IT Th SR & (3% Wl I8 T SIS b 7T Wedl il 2 |

TP RISl IR 91T BT Udb I g1 2, o fob fore 2 7 femar mar 2 |
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Player 1 Player 2

i 2 7% RIS & U AR §fdd BT Uh A BIeT & |
ferenfSral &1 e fder <

IRI-III I YIAT hep, T U 3R IF By b 8 GRAT 3MUdh IR §idd § I foad ) S 912y | U1 IR aR s
9 qh [ s Tl dfe 7 WR ST | IR 3fehi Bl U YUlieh & wU H U3 |

e ar Y 31fdres 91 AR-sia T 'Y, a% faorr g |

T8 ] F9Ifad eI Rived fag 11 €
o TP SiId & ol Uah 3ia | S Ha¥t Ugel 10 3id U BT a8 Wl i faordr 81T |
* UG RO F 918 Q1 IR-fH HRRA & 19 7 fR vg A |

g WhR faorar &1 fierm | 10,000 a6 ugem ater uger faemeff fasmar 8rm |

T d 2

S Y A Ug BIC! AR HRI FEIT I4TGIT, I fIordm 81 |

39 e Wel 1 aTel TR Rived &1 aaer T amgi |

@ 3

T de FiRa o | g faemeff aR-ar aR 9 o &R a7 uar e {6 &R U ded de 9 fhd i R 7 1 S
e AT b Ih fbe B, I8 faoiar N |

It |1 gYTfad TR Rved ey v §:

* TP S & foTU U 3ia | Sl Ha™T Ugel 10 3ih U1 BT I8 Wl Bl faordl 81 |
* YIS WU F 91K &l AR-IFHT FEAI31 R Fed WA & 19 BT SR UgAT | U Ale], HeranT §91¢ 9% | 10,000 T
EI a1eT g e femeif &R S |
wa 4

Y8 el S fdg | URe BRIl & | fhdl Ueb Tbrss H qererd feg a1 e, iy 59 aR Yedd Raelrs! &1 i arR
UTAT BehT BT | U ofed] AT T+ | 1ed & Aad b aretl Raatre! faordm g |

Q1 T BT
o TE RISl IR-IR  UTAT Bl A U B I O I & (& J 2eAq {95 B FHaf @1 a8 & |
o YA RIATS! N IR UTHT BT & IR bR T Fxall & 3 F&T 37 ST 2 3R Faf gemerd 35 |
gt of, fe-fe eI Rived & S A6 € |
a5
59 WA & ol IIETd 3 Aree B ATTeIHAT Bl © AR I8 9gd Haeaeicdd 81 AhdT o) o el &1 foe=y aam:

TR QU fHH 1 T DI el | $H TR AT 37U AT B I (Bl T TDIS H I Wbl & AT AU TSHTN Bl

PR I8 971 Fhd © fb I AT B 5 U H W1 & | 39 Wl bl 987 991 $ 77 8% IS 1eTT-37er T
RIS | YH AT AT 2 |

T4 MY 9 Wl B QT ¥ S AN & 1T Weld 8, a9 s fafqerar iR i 21fdre FArdigof g1 Sl 2 |
©a 6
I8 U YfRuEiced el Bl &1 qolld Yeb FeTddh Wl & — foRT o9 AT 31f¥d AT Werd ¢ |
3o et & forey gaTd;
o IWR AU IV WAl # ¥ DI Th g+ | I8 0 Ugel €1 R o 1 oy Rl 3 A o & 99 Fidhe dIF ug o, iR

T, TR, A, 3N Il TR S 81T |
o 379 9T Aeex ol of fob Geansii @ foo vt # 3R el T 2 |

(®ra: NRICH s wuiaRa, http://nrich.maths.org/6605 |)
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qfea: sreary s

-
go 0
€..0

S AT & <=l @1 U | g1 o 6 g9 R1en & 7o e TS < [2 §, <ifd 931 78] uar o1 & &af d& I8 Uh
‘3BT el B ITQT | #4396 IR | U GedhH! W Iidaid o 3R 894 W ©F H I 396 Fa¥ Ugel SYANT B Bl
Ao foram | 3R a1 4TS, 5 et 3 e AaT ol 89 G &1 A& 81 07 @ ¥ AR 3 31 fl S8 et 81 7Y |

31 BIS HerT & el &R g faenfofat & S a9 B oidx A e o Fifes # ffdid-emy anf & faenfi a1 gerar
&, 3 519 B Ugell IR I8 Wl Well a1 H9 U SR & %G Wor & forg e oy ot o faenffat @ st a8 |
T ol 1 3R bR Wl 2 Wefl, 399 Sl Well B &1 IR Well | S 916 ¥ 84 39 3R 3= Well o faenfiat # s dar
BT & fory (fORIy wU | [ & WIS & dTe <01 & 8) BHI T8 UIRY B A Usel 3R ¥ UTS HATK 81 & 18
frrafia wU O Wold 3132 € | I8 U Ufd®hel & wU & 41 31287 B HrdT , fordd idiid g9 faenfeial @ oed g f& arr
TEI 31T BT STed] TAT $ o, a1 89 H¥eT RSt 991 Wl |ahd & |

H AT 3mg-av & FHEl & A1 Wl 6 BT ST {631, S b 390 Wl BT eI’ ARV & 3R Y8 <1 984 &1 HARA
o o e IR as fermedi, ©IcT der & fenfial o Aeradt 3% I8 o | Yo d gs1 o 6 599 a¢ el o A |
A< fierfl Fifd I BICT Fer aTel el o 7ag BT oY iR 31U+ TR =R & #ed A |arg B o7 R
faage U €1 gar | ST 99 g1 I8 1 & 1 8IS dar arel faenell a3 faenfial & qroeia o=+ 311 7y Hel —
SIfh I 91d Tora A1fad g8! 8IS Ferl & faemeff a3 faenfiat & ey 1 9 9IS 7ol R 9@ aXd 980 UNE 81 @ o |

Jfdh gAR fened 3§ ur 781 €, gafory #9 W RowR 41 fog | #9 S2 T UR 9917 QiR ST SaR SUANT fham 7T 2,
ST I T SUARTT AT M | H Ueh g1 UTAT G111 =rea off, 5 H ey 3R |7 faemefi S=1 weeamsii iR & oy —
Tl H 99 U R & 9 7 |

TFh ‘8’ ol &f fAdmell & IR | UgHT =67 o T o7 | H49 Bl ff 596 IR # AR & =+ a7 SIfrer [ o | faenfeay
DI WA U @ & 918 H 379 FASIAT § o 369 9T If¥daR A 3R e 39 91d R TR & & I8 RT Tl 31Ted!
=1 b G AR 107 oR AR 27 | 3R “Raafedl & drar -dl Hare drel 9cd @ BRI I8 UMD GIedIol | Hre]
g V&1 o7 FifF Th Ractrel @t arel 3 Raerfeat &1 uwrfad &=l off a 3RTel =ROT &I arel & WY g9ifad s off | 59
RV SREPIV I AT & A BI SD! TS DI [JHRAT B H qTbs Aaa (Hell, Rifh IT TP 3idh & A9 & IR H
T AT A HreT TSl o |

T

39 © Yol §, o Hgdr Ul Bell H g1 3R B el & fAefia & §a aradid Bl ) AhRIHSD o |
IR BT BeTT & faeeft araeid ox+ & 31ftie o e a1 a1 e & faemeft ==t & grd 81, a1 a4
faenferat o1 Rrfera w1 & 7T ford YR &Y o=y oA ?

S BB UHI BT IR PR AU UTS (UTeY) BT AgHd Ia:
o 3MUBI 59 TATARRAT & IR H FAT BT M7
o g oraf ® vr R o fob faemedf 598 Wit o SR | YT ared 87
o Y TfafferRt fbw upR & ORI 18707 IR UaT Bl 87
o I GO VAT SN AT ST IT FINT HAT T8 817

S U1 & Sard ¥ U faaRT 3R gemal ®1 Bel forg of iR o+ ey a1 s 966 # Riedi 9 39 W)
EEER]
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3 I Wi & T fR1e07 3TawR] BI g HhIl

ST o 399 3 & IRY # qaTT T B, AT Wl I AMIIG |WaTg, Ara- fIaR iR F9wr-fHarer serd & forg
AMHT B Fhd & MR BB WG DI RO < S ¢ |

39 3T H 319 db SYANT fhU U Tt ORI fET0T STawR U= &_d & — I+ 5. fqenffat # fafdre 7forha Rigrar ik
=Rl &1 THe1 faRid B3 ¥ e Aol — IR o AT9cl § Sd) I&T &1 a8l 931 | S0l Adold & fob A Wor faenfiai &
oI 71 Bael FARSTD € dfed O FHS BT Udh -G aIhT 91 & |

IereNvl & foru, fafafer 2 # faenfeiai & forw Tfori fRreror sravaRi &1 fr1 & U & afvTa foar 5 Ao &

A AE & IR H HIET

Siveatl & URATT B IR H T

TR HaTe! DT YHTAY 3R HETh ST | SUATT B bl AT ARG
HEAT3T BT oTdel & ¥ 3R JaY0 SYANT B BT aIhT WA |

31 R ARl & & d AR UTSRIhA b gied!o | Heeayol AT STl & 3R I8 6T &) F9s1 [Jabfid o & forg
e & |

TfAfafer 2 & WeT BT AR g1 dTell IWTell Tfafafer | Rieror srawRi 1 e Gihanal, wwear el & AHel 3R Gl i}
arenRe e wiorda Sfhansii & wra &) auze & forv favdiRa frar war 2 |

wfafafer 3: fre wa

LRI
Y e @ Mafafdy 2 F Heear oFfad a9 A b Wel WR ARG ¢ |

Teh IR R g1 g1d B & fory faffis g U 77 21 3 @ v g & Ao SIfedl | a1 a1 Sifsal # |asrs < |
el I 2 |

39 Ifafafer & fog faenffal &1 v ar R &, A, - a1 g9 S aren urar (R 196, 199 ar 1 9 10 dw sifed
21) A1 79 Wi arel RaeR =y 9 ik 1| 10 ar O e sifasd 81 | ama dawe 3 3 RaR & ol s7Ar o1 R |ad 2 |

it Wil & forg foder
et ad-ar | uRy Hardt & (31 R gard €) ok ol o € 6 firs o 5976 fadt morssl &l IR 2 |

3 3T TRIB! I fhaT ST |hdT 2 AT A1 I B & 918 THT TDhISST BT URBR AT b ) T8N DI STHT BRp, 91 H SP
AT BT TIT BB BT ST b B |

ol oA T
ol 1
Tt faemeft ve arfaRes fire s €, o o 3 & fear mar g

i 3 t& srfaRes e |
9Tl BT A IR Beh! o dF [ Tl YIS W T 1Y |
et AT 1,000 & a9 T9IG1d T 98 Sid ST |
T8 Q1 FTfId ¥R yomferdt 81 | &
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e TH SiId & oIV U 3 | ST | Ugel 10 3 UTd BRI I8 Wl BT fJordr s8I |
o UJUP RIS U ‘U] bl BT ITUMT R K&, Sl b I aR & 918, 1,000 3R RISl & gt 3l & a9
BT 3R BT | §ad U8l 5,000 TR yga araT RISt 8R ST |

3MMY ¥ 3R AR AT 31D HSH T4 & o7 SABT Fed 98 Ahd 2, IT U dell A FomeAd vt (1,000 & HuR

gD, 1,000 & A FoTTcHED) BT 3R B & (oY T Fadhdl & IR G & Ahd © 1P Gl THH T4 ISS & 918 LA &
NP ASTEID BN T&T SIl |

Qe 2
T faeneft te dde fire g9 &, a1 o 4 & fear mar 2

R 4 v ade s |
Il B TS TR Hebl 54 T b AT ThIS HR 7 A1V |
foreqapT Y 3faR 1,000 & HeRY FoTIds BIFT a8 Silel ST |
T8 Q1 {Ifad ¥R Riwew fag w1y &

o UH SiId & foU U 3 | ST e Ul 10 3 U BRI I8 Wl BT faordr BT |
o TP RIATS! AU ‘U] bl BI TUMT R &, Sl fh I R & 918 1,000 3R Raerisdli & gt 3fpl & dr4
BT 3R BT | FaH U8l 5,000 TR Ug= areTt RISt R ST |
MY 39 IR ARA T 3MfPb BfSH g9 & T 3P IR Bl 98¢ Thd &, FId: 10 e § F0cHD Gl BT SIS Fdhd
=
T 3
| faemeft v o fire 9 &, S R 5 # feam a2

5 v guE s |
Il BT IR IR B! 9F T 1 T TS W 7 911 |
ot 1 ohe 1,000 & [ Toiaid T 98 Siid ST |
T8 <1 {Tfad ¥hIRT Riwew fag w1y &

* U SIId & [T Tah 31 | ST W4 Uget 10 3 YT BT I8 el BT fdoiam BT |
o TP RIATS! AU ‘U] 3fhl’ BI TUMT B &, Sl fh g R & 918 1,000 iR Raersdli & gt 3fl & dr=
BT 3R BT | §aH U8l 5,000 TR ug=r areT RISt R STQT |
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MY 39 IR R T AP BfeT 9977 & foIU $Hb Ierl BT 98 Ahd & |
a4
F faemeft e 1o fre 991 €, i fora 6 ¥ e B |

AT At BT SUANT: AT e faebRid BT

R 6 v IoH s |
Tl BT UrE IR Bl T4 qH [ T TPhIs W 7 MY |
et #t oeher 10,000 & AeRY Tordld 81T 98 Siid SITge |
Tgf <1 wwifad wIRT Rivew fay 71y &
e TS SNd & foIq Ueh 8fdh | Sl Fat Ugel 10 3 T X1 98 Wl T faorar a1 |

o YJd RITS! MU ‘U] il BT TN HRdl T, S fh U R & 91 10,000 3R 396 IRUmH & §1a &7 3R
21771 10,000 T uga- arer yger faeneff ar S |

I 3 3R IR TT 7P BfST g7 & foTv 3D IeRI DI gl Ahd ¢ |
¥a 5

319 TRHerd g &7 SUANT Fxeh SR AT T 1S ) W, Wel Wl & | TeHard g 379 A fhl U Uprss &1 R <,
Y T% RISl dhaet IR IR UIRAT hebil | ATYD! [H SUYh el BT 107 =1 81T |

(wra: NRICH s wuiafd, http://nrich.maths.org/6606 1)

9 S STT-37eT Wl Bl SWHTA Hs uTal & forg iR fafis werall # o= forar 2 | 431 gqa! areedl a1 3 ovrdhl © & 9%
faenfefat &1 areaa § g Wad & R 9 R0 FdTell b7 1T &R UTd 8 | Wl P feruelicqaar 3R fFram s Yorifae

HY I R AR AT R AR PR < @ | 9 aTdhs I H149, F13ii & aiRArT iR wmsi wR e TR dfhameii &
N H €T F e © | 3 8IS Hefl arel faenfil ofR g% el SH & forg el 2

I H 3ot faenfefal &1 I8 qar & {6 H S8 59 el a1 |ihar &1 SuANT S gU ST =18 §, AR HHI-HHT H
I G g <l & | AT H HoT o T BIST BT arel faemeff a1 o 3fd wred e aret et a8 wri ¥ o % e
ST | <ifeheT QAT HET AT 8T 8ot B¥I-dfl I TU+1 FEOId b AFAR BT BRal o, Afdhel SRR I TR T o 3R S
AT DT BR DI BIRIY B o, Sl H I 8l DR b o & 7781 fm o |

He1 QAT &1 & 38 ¥9-guR & | [9etagel T &7t # Tt 81 81§, olfdhd 9 §AR & Sl B Sifedd & MR Sid 98dd
TET 81, O U SR DY 9aTd & | G2 7T & o Sfeal § v ¥R & faog Wl 37 Ty w1v) Aee TR A1fad gam 2 |
TN I, -t G AT T © 5 I8 3 HaTdll B W & IR §, oY H I Udh g & favg Werd oot €

3d H R a1 B DY qoi AT S F 59 UHR & AR Wl BT STIART Bl 5 | 1 ol & 394 [Jeneff Sy 1o
PR IR T, SUb IR H AR AP Arert & | HY i) T 319 ATHETT FALT7 el & IredTar AT Wedl bl STANT &1 fhar B,
AIfpe &R-AIR F31 ST T 2 S 2T ol S ATGHIGR <@ @112 Q Fifcs Gl e @ b |1 faemfeial § InT &=t &1 ==
BT § — 399 PIS Gg 8 fd Tolawefidl el & — ifeT e Woll & SUaT A & ares § o9 urss fb silRar 3

TAqHE T &I 2, R R ITaT IR & forg usT fR1efor &l A1 a1, |

g T
S0

frarR & forg o
o JTUDI BET H SHDT U a1 16T IBT?2
o I IMMUA RGP H IRT WY FeNerH o, 5T U sNHeh Jedn 7 fhar o1? 3rR &f, O VAT &_ &l
RO RAT 2AT?
o IMUYP! RAT 7T © b A TfAfaferdt ey wu & e Heell iR wwemsii R wfori dfsharet & ufa
forenfofat @ wwet & foe usqell o Tt <1 & fasfyd vt 272
o 3 PR H v R L, forad o faemeff arT o 3R S e ared €2

R
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AT WAl BT SYATT: AT AT fABRIT BT

4 )
9 §dls - UIAAE Bell H U Wl BT SUANT B F&T A1 BT [THRT B WR DI (AT &, S Fqg TR e &
IR TETH HRA & |

S IHIS BT AL BRI FHI FT A Ara s 4 Rieqor RFT & w0 § F@1 Well & ST dxd Sferd, Hfaifiar ik
T Tl @1 WicaTid far ST \ahdT 2 | 3+ 39 IR R fhar o wwamail &1 9aem a1 fie T9g! & STt &3 ol BIc
IRac BRb DA AR B fAfWe g a1 3R IUfT & R & AJwT a1 S |

foaR & foru 5
o TUTHE W W GO AR &1 ITANT HA UR (U UTSl # T Sq=l ] Ugd o |

i
S

AT A
dareE 1 wrius/oriew s Rreror srawrdan
T8 gfic NCF (2005) @2 NCFTE (2009) @1 =1 fRrefor saegararsii 3 SiredT & oI S ATaeIHdmail dI GRT B
JMYBT FEE B
o S Tfafaftr o A, S faenfSR @1 deearat @) faRydnt TRk R ol © |
o el 1 SHP UH SeTu # Aty uforfil & w9 # <, ORI S @Y AREAT R B DT &HAT P WS 7 |
o e @1 oM Bl fHf W Aot & wUH o < RrId IR F 9 91 B, Db gRT A1 B, Wh b Fepd By aren w,

T arosy 7 =it Y, R IR arer i’ s oY |
o fenf o1 wlrig wfafaferlt & § At &1 srgva BF S|

g 2. aag-brd vee

3T 31 FHEHT & Fae & foy faTemfy oiR | a3 o= dad € | 519 311 FRifid $u 9 S9gar &1 Sua a4 g,

farenmfeial &1 udT =ret SITQI & 31T AT 3TUET R B IR I 3 JAHaarId UTidl | SH1 SR TRl H H1H B & ™l DI U8
HRA P olg IR H BeTT & 12T BIH BT Yo 31287 fIaR 2 | 3! gt ol @12y 6 Sgard # JresT JagR &I 81dT &

IR g B a1 ‘el a1 e gl 98 ROt v faar S e 7)) SeTeRYT & fore, ‘UE R & forg e e, g, ‘vd

TR B FEIAT BAT, ‘T A A IR DI AT, 3T |

AP & IR H W< HIRIP 3R a1 He@yul & o] @idpdls IR HaH & forq foram 1 ST |Wehdll © | AT

o U AT F ATAR AU faenfial o1 39 Rl @ IR SR &er 2 R 9 &1 BT | U 3179 WS dhell H U I
P! (I BB IR AHd 8 S8l I BT B 7 5 BeifaR a7 That & 91 BT 8 & IR H I TR PR A ¢ |

e PR S IR H 957 W B AR I IS WR 7Y e A1 A & w5 H fora=r A1fey | 30 g% B3 F ugel el #1 g
BT B AFANT T&TH X |
U3 & IR, I§ <@ AR S B & oy g 6 T 9 TRe 9 oM AR @ ¢ | e 9 S 4 faferd 81 %8 € a1 e @
& dl ST8l STexd 81 g8l ellg HaTd oy |
BRI F 3T H, T FB ARAT AT © IADT AR TG 3R ATYDT TR A8 B | TATHEH DT FoIN | 39 AR A TIH T8

BT BIsdd G A &, T Hdd U IT &l el ¥ Y8 Fdhd © [oId U MMIP] e & o B8 310 [JaR ¢ | faemfiy &
RUIE B DI UfhaT DI Hiara 3G IR I8 3 Al & B W BISad a1 Pl UIAIRd B [T+ d Iga Fad © o 3T

3BT fohar T o, T 91 faerory off @R foo 91d & 3R fABRIT fham ST ddhdT o |
ol B 31T FHE-HTI DI MU Tl H ARL BT a1g, v A amuen! e faemf¥r g1 1 fhg S & wRor wfi-adt g

BT BS T AhdT 2

o Afthg R &1 gfeRIy BRd & 3R S i T8 B
e B B arell UPbia & B 8
o IaARhd DI B BH AT ATAITATT & T P BRI 9T A8 ol |

W%Wﬁwwgﬁv%ﬁw@ﬁﬁﬁmﬁm@wﬁm@maﬁ(&mﬁﬁwﬁg@:cmq’\fﬁirr\!

B b AT, TEDHR P Haed H FHTdl a9 P oy IuRRH |1 fdgall WR e #=ar weeayul gﬁ—cﬂ%\w rfRd B, e,
Tl AT ! DI AT H 319 §IRT fhY ST Heoe! aTel FHRISH] R TG § R &Y 3R S9! IS 9419 |
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w3, RaR /=l a9 & 1Y e

< o=
10. Broagve @1 RawR /=@t (o—-9) 9. s @ ﬁw’\r/ﬁ?‘sﬁ (1-9)

6. rgve @ RaR /bl (1-6) 4. Brergre o RoR /Tl (0-3)

oA R3.1 RawR /=gl a=11 o forq =/gr
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ffra R3.2 Tu-Is RuR &7 31f0h I AXhNT |

SIS

12

‘Number sense series: developing early number sense’ by Jenni Way: http://nrich.maths.org/2477
A newly developed maths portal by the Karnataka government:
http://karnatakaeducation.org.in/KOER/en/index.php/Portal:Mathematics

National Centre for Excellence in the Teaching of Mathematics: https://www.ncetm.org.uk/
National STEM Centre: http://www.nationalstemcentre.org.uk/

National Numeracy: http://www.nationalnumeracy.org.uk/home/index.html

BBC Bitesize: http://www.bbc.co.uk/bitesize/

Khan Academy’s math section: https://www.khanacademy.org/math

NRICH: http://nrich.maths.org/frontpage

Art of Problem Solving’s resources page: http://www.artofproblemsolving.com/Resources/index.php
Teachnology: http://www.teach-nology.com/worksheets/math/

Math Playground’s logic games: http://www.mathplayground.com/logicgames.html

Maths is Fun: http://www.mathsisfun.com/

Coolmath4kids.com: http://www.coolmath4kids.com/

National Council of Educational Research and Training’s textbooks for teaching mathematics and
for teacher training of mathematics: http://www.ncert.nic.in/ncerts/textbook/textbook.htm

AMT-01 Aspects of Teaching Primary School Mathematics, Block 1 (‘Aspects of Teaching
Mathematics’), Block 2 (‘Numbers (I)’), Block 3 (‘Numbers (1)), Block 4 (‘Fractions’):
http://www.ignou4ublog.com/2013/06/ignou-amt-01-study-materialbooks.html

LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2 (‘Encouraging Learning
in the Classroom’), Block 4 (‘On Spatial Learning’), Block 6 (‘Thinking Mathematically’):
http://www.ignou4ublog.com/2013/06/ignou-Imt-01-study-materialbooks.html

Manual of Mathematics Teaching Aids for Primary Schools, published by NCERT:
http://www.arvindguptatoys.com/arvindgupta/pks-primarymanual.pdf

Learning Curve and At Right Angles, periodicals about mathematics and its teaching:
http://azimpremjifoundation.org/Foundation Publications
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» Textbooks developed by the Eklavya Foundation with activity-based teaching mathematics at the
primary level: http://www.eklavya.in/pdfs/Catalouge/Eklavya Catalogue 2012.pdf

» Central Board of Secondary Education’s books and support material (also including List of Hands-
on Activities in Mathematics for Classes Il to VIII) — select ‘CBSE publications’, then ‘Books and
support material’: http://cbse.nic.in/welcome.htm

- (‘ . (‘ .
Ay /[deHael T
Bragg, L. (2007) ‘Students’ conflicting attitudes towards games as a vehicle for learning

mathematics: a methodological dilemma’, Mathematics Education Research Journal, vol. 19, no.
1, pp. 29-44.

Bragg, L.A. (2012) ‘Testing the effectiveness of mathematical games as a pedagogical tool for
children’s learning’, International Journal of Science and Mathematics Education, vol. 10, no. 6,
pp. 1445-67.

Davies, B. (1995) ‘The role of games in mathematics’, Square One, vol. 5, no. 2.

Ernest, P. (1986) ‘Games: a rationale for their use in the teaching of mathematics in school’,
Mathematics in School, vol. 15, no. 1, pp. 2-5.

Gough, J. (1999) ‘Playing mathematical games: When is a game not a game?’, Australian Primary
Mathematics Classroom, vol. 4. no. 2.

National Council for Teacher Education (2009) National Curriculum Framework for Teacher
Education (online). New Delhi: NCTE. Available from: http://www.ncte-
india.org/publicnotice/NCFTE _2010.pdf (accessed 15 March 2014).

National Council of Educational Research and Training (2005) National Curriculum Framework
(NCF), New Delhi: NCERT.

NRICH, http://nrich.maths.org/frontpage (accessed 25 July 2014).

Polya, G. (1962) Mathematical Discovery: On Understanding, Learning and Teaching Problem
Solving, combined edn. New York, NY: Wiley.

Skemp, R. (1993) Structured Activities for Intelligent Learning. Calgary, Canada: EEC.

Sullivan, P., Clarke, D. M. and O’Shea, H. (2009) ‘Students’ opinions about characteristics of their
desired mathematics lessons’ in Sparrow, L., Kissane, B. and Hurst, C. (eds) Shaping the Future
of Mathematics Education: Proceedings of the 33rd annual conference of the Mathematics
Education Research Group of Australasia, pp. 531-9. Fremantle: MERGA.

.

eI el T AR SR TIeH BT BT BIedR, Ig AR fhufea S Ueege-2aRyarsd disdd
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9 g H AT B g TR BRA B AT & foy 7/ Rl &1 Fersrargor sTR:

Tfafafr 1 iR o 1: NRICH, http://nrich.maths.org/5950 < feram 7 (Activity 1 and Figure 1: adapted
from NRICH, http://nrich.maths.org/5950) |

wfafafdr 2 oir o 2: NRICH, http://nrich.maths.org/6605 % ferar a1 (Activity 2 and Figure 2: adapted
from NRICH, http://nrich.maths.org/6605) |

wfafafdr 3 ok fam 3—6: NRICH, http://nrich.maths.org/6606 % feram 7 (Activity 3 and Figures 3-6:
adapted from NRICH, http://nrich.maths.org/6606) |

PIURTST & WA F FUD B BT 8 VI fHa1 77 2 | afe BN 31 3o # el - a1 137 8, Ugell 31auR
feTd B UhTITh] Bl I FILATY B H &Y BT |

it (difed Reew Afea): R WR & S sreaTad Riefd], Jramarudl, searae) AR fJenfil & uf smiR uwe fhar simar &
R Scaredl # 3 sius gfafidt & aner & far 2
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