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l2le hlbkdlk %] klzhilB klky lrlkh 2
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el lb PRI o ‘BhbR 2RIbK klk) lbobhlldbko bhb)
| 2l ‘@2kld ehlkh ‘281bh bhbb| bl
boBlkoh ln2kk| Mlkh NFW@F&EW_M libhlrekbke bhbl lebiR
behillt ol biolah o l=22klhe Lhbal bublel 1D B1BI2E
| h oAk Ewﬁﬁswwﬂwm pele Ll ‘bbtbble
phialh bl Lkl bt bk IBDL. dzeitenl bl el
Rl 1k DRI e ‘Bltbble |dedklhd kel Il 1®inedblks bilek o
‘Llb lige ‘Blsph | bl b 2 kel Lk bhb| ishllebke |  bhlkek ke | Lhikk tes
) 22kke [hekh| 2R1LKH @ lolnadobilks bhbl @ 2 lnddbobabs Dhb) @ bhe| e| :hkl 3
kllh kelilh lbedbp
124 blky 1kb Bllphidh
Eblp lhhe kiblk
| blh b
2blln2IBkle Idln2kblble
B212 2 2k B212 ‘kilkb|
b212 ‘blehlle 1eeb)
Blehb| b2 lkb Jbhelg
Lh 1hedblp lblplh
bk bl lbilkih e
kolslbk
lpelplbillk bipIRELL
b hlllle :o_uv_/m_/ca
2
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BlDrk Wikohlle kabbr o  lhe2klh® lbbiRlkk 2 hk| Zlelk edlbloh] e
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(Fafabe Llfehy o lelf2
lbe3klh& %v/__m_oso

h
=
o
909 I T qISTHH Fell (4-5) 1 TETHA 3050



vvvvvvvvvvvvvvvvv

bolbbk k1D |blble

) T ATGTHHA 050

T ITSTHY HeTT (-5




et Festarur fafr qar gt ¢
T qTET=RH AU STl ATTYAHAT, e T Tl SHTHT TR

TRURT qIETFHH &1 | qAGUT TTSUTICARIeRT FRTITeTeh, ST, Tieehice, Wit
ekt fafaegarars sewara T A TRusr ar aeasRH FEEdd &l
T IRALTaTs (999 &1 faF AEaeds | AT SAHHH [quaasiead
(TS ARSI &1 RTeThel IETHHAB! TH T AIEAAT AT AT TR
[qUaeqes SISAIT &7 | [Hredl AFeTwar, e, IHY, &Hal I M
qiYeTRl STHT THH! (qprg FEslieheul I qUPl Ugd fafg ar faersg
feprarerarry T fawaar arsfds gam | T fau foreror faeprger wiT
a9 g afeaer aae e ara, fafy 7 feamearaerg ganRmEr s
ATAYTF grg | ASUT  TMSANARIRl faiq=T arepl secqieafq afd wik wih
R XA, TR T ATILTHATHT ATARHAT T fohareheade® 9iq ik
mwgﬁ«mmwwrﬁfﬂwwaﬁmﬁfw%wfﬂ?m%mww,
ATIAF ATETM0TeR ATSTAT AT, AFRT FTATATR AT HAT &7 | T
TMEAHHE [augaqsl aFEsr AN qedwAd Mt THT f[aud &=«
Trafega 93 fata= faedt sf=a fearedrT, 9T 1, aEias Frars
STARTHT TS Alehvs;, | GEAT TAT oA Gfaferel THM=a 2T T faoaaden
AT [FhreeATs I¥RTI Ficheeg | AT T AT&THA Rrequrehr fafy, ggfa qar
[RATHATIHT AT JUANT TH Fichd el Teeedls (METTAR IJoodd ITH!
g
> FADT /TN © TH ITSTHHABT [qiq~ fqugeaecqeadl aHr [Feh@a

AF T AU FARA TAT TIARR TR JTITIA JIH THIGS, | AR,

FRTHAE], TGS, AT T BRAThdTare araaiabaad  AThd

STl FRTEE TATSH Feoidl geg | T

" TH WRHET & b AR G 7

n  fqHIETE 999 ® BT Al 7

= THT ISHT TP F Ueh TFIRTHT ATH 9 |

m ERYT FATUH! IR GTAT b BTHT ATHT ITHT 8T 7

~

" AR (T o ETHIATS 38R Tl IR & el ?

(SN >
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YR : TSN 9HAH ATRidE FREe @rsq el | frerss, faEmdi ¥
U HRATATEwAE [T TS qghad™ X, (a1 & HaT, 32T
AT, AHIdH qd, TAF, I ANGHT TR TR TRTHT Jaei=
AFATRT T, TG TAT AR T T&T [hIAThadee T b, |
AEAYABAT AR AT 9b TEAT AT A(iaiaes Aqeibd TH S,
qraie Miedr e, fRfad |, o, qedR aam 5=, I, 99—
JraEAT, HrEAEAdT Yhe a1 fafedr fg=r uiv fawredrs @rsd e, |
T T [aUaasde aeAT 99 T a1 Jihs, |

o AT &FHT g A AT AT TRUTAAT AATEREEH (o TS

J&d |

a1 tafed™r wusr (Mfedl I@MR) A & & qA=drdes [aul

H] FSHAT TR FHETHISTHT @l |

o fqHT AR WUHT FHA TZ THIAT BT fg=r @S |

o fqGT ASERHAT e FHT TF w1 A MR AT |

o T TXAHT FATT T F Teh FTHUT AT TR |
FEHIRTCT : FewIiTar el faeear atHa dawaar & | ™R faa
(Learning by doing) fafar 7 @efvrar fafur v | wesnfirar fafe=r spren
RIS Alhwg, | AEHTNTATHT FanT aqg | a9 [afq=T #rahAgedr
fagndieedrs Feanil RIeAds | F4T TaT faandieed 8 ¥ W 4%
e (Faaa |

° TSIl HUH ATFTe@d T HEdl FFER T, ?
AASATHT T T AT © HI ATAIFETTHT TR FA & ¥ A1, &
TSI T IBRATATS BTH SaATh T TS | AR FHUEATT ZTHICATS
e A TATTAT TEHT TEETd AT STHERT o7 Fest gwg | T
qTeAHH RTET0T T RTeTehel TETFHAP HH T ATAATATARITadEwdTs
fafaeT FRTeel @ U T FARTHHT FENnRl RIS 99 | 74T,
AT, oTiHe, AIhidH, TThidd THET ATMGH FHT T ATAMRT X
TIPS A(Fws | ATATRT FHIT TIATA (ABEA [Febehl FRIewdls T&d
TRISH TS T Aleheg, |
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» qRASHT M : fgoe o 9tRT YW ITETcHe BRUThdrT T
T ggE e YR T BhHT AT qRATSTAT B A HEeaqul
HIFvg | AT % Heaqu il Fq9T fesirarst afedrsr & T+
TRIGH X3, | IRATSAT 1 T3l Miv=d @l IR qRY 8w T
TS | A GIHT AHHl & T4, b 9, FF T, FdA T4, G Hid
AN ST FXEE g F |red 98 | IREASA FF W HErany
faior, T gfafael 9aRT, fahd UaH dRel dl, e qradr
[HI0T ¥ 929 ST FUE® T /RIS A(heg, | T TETH AT RIS
FT ATR faebTesr M, faq T wrerer afygig T4 yaeT e |

% AAEHT AT - ETHT UHhd UrgawhEe uf Rrerer faergen
ATIERT  Feraarars G99 e fSuer g | T qreEsm e
ATTATIRA FATAd A AEATF g7 | RTeThel T [0z &
qre(egd HTad PTEh] FABRET MU AT, HAHTIN, W=
¥ FaER qiadd fafed ar Aifgs deRd FEsiieRe TIATT TFaA |
foepTeeT TRPT ATATERE, ANTTTEdH! Tedi ¥ Heemare o s |
TEAT afeaeTHT TaFE AEsiehuAT AT damdrars ard aerad
M eI &8 | AT9Taddl dodle, Maed Ta1 glatwarars Arer
FATGR ATALHAT TR ITARTHE (78707 qgiqelrs I ITART T T
TEH |

* FIHIT a1 Ma/aeha fafr : aregwaa [ide e e STt
qIT ITSAHTHAT FHAE [TTTTXTHT STHT 62 ATRIHE HAT, HiadT, Ta
AT FATHT ATEAH G [EehTS FESIH0T T Hichra | T Tl AT
fareprg Suafer AT Festar gvg 7 ATaans fauaa=de! arRuTars aHd
g9 T G F(beg, |

s sifweet frrate qer AT fafr : warirr areasmwaT Sfeafad favaasgs!
a1 [ears T H (qET @IS [GHS AesihIurel HIH
TATSA Hicheag, | AWHI AN (epreetrs fafae AHaT (Hate T ararera
fegd 99 | & AITGTATHAT HEER YEeTd T Ifg HETPISTHT AT
TTAABTEE G A [ABEH B Tehells AUTGIAT ATRT SATRTHI
AT AT (Hale T dE9 T qFeATs AATSIAT HUH Alaqars TednT
ek qierT faur a7 fafr wamT 9 Afeeg | TR FERTCHE AR
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U39, gg-981 9T ATSTEwdls GHATT T @lelehl ATk AR I i
faprears farrasqar Tt g+ afeg)

AAYW, FTEE qqT Qo fafr : fawgasqsr araidear T sated
faeprs Suaifeast arerrems aqfaa e f&8 @@ a1 geer g,
e fopamerard, et fshy ¥ F=arer TR ST=wor, ST ae=are qo
QIS FE] AHT (qeprears raeae Maerd fag A1 avawdy fmarearaa
FEARI TRIIT Fiehe, |

yiaftrgee e : fRreror faeprgwn wiafuer TaTeer fAugaeqeg a9 awa
¥ RE IASH Hgd e | faugEsdens 99 T 9iq aufd faerg
IS T TRTSAHT AT ATTYAHATAR, HATed, FFIT, GIoieaz,
fafre geider AmHIiSTe TosTTda®dl HET AR TR GRS
TS T Hhwe |

q e faeprg wesireeor fafres : Tt fawar fareror wref e
qqr e faty, fAToTeTE a9t FedncHE we Rrerr fata, @ fat,
AT w1, &7 yHor faty, svariear fafa, Serever ¥ g fafa enfe
i fafgeears favaasasr ywiq, dufaa faee Suafe, 8597,
Tead T qfATHT ATATRHAT [T &SRR TH Alehra, | [qehTg TeolTehev
BHTE T TANT T g &0 I (qarea fAfdee fasrg Suafer g
T TR AT 7 &l |

> STEAM Pedagogy TR=H

fasr, aamrarst, sfitafe, ®or ¥ Tfrdars TaHE T A

faooraeqars qUUs ¥R ¥ qeRTsH Rreor ugfd ¥ STEAM Pedagogy
21 | Teaw fafer fawaasqars a9 Tl Tahihd T T [Fahredars Tahihd sqH T
faogaesq I Hed o8 | IRASAEh (e @aHE AERIarar g
T IR AT [Ty (e HTIHT 9 quTs e, | W faug fraor
faeprgHT feeH [digers ITANT T A=iHe® 81 & |

STEM education is an interdisciplinary approach to learning where

rigorous academic concepts are coupled with real-world lessons as
students apply science, technology, engineering, and mathematics in
contexts that make connections between school, community, work,
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and the global enterprise enabling the development of STEM literacy

and with it the ability to compete in the new economy. (Tsupros, 2009)

\
\
<& <& * o <& <& <& <& <& <& <& * & o <& <& <& <& <& < * |

AT ARITTTE ST AUHA TG HATHAIZRT [TTATE] JEATIA,
AT SaA ATA[ART ATIRHAT (o T [qehra,

faeTeerT AR AERIAT ¥ TEATNTATAT fasTTcdes Tiafatfaar dow
M3,

TehIeRd fereror fqepredrs grcdted T,

[T I=a deal dr=ms (O fa@m 7,

grafaer faamefia ganT T,

@rol dgT A~AUTcHE hATRATTHT ATTRa [qehrg T,
TAUTIATHT ATaTe faeTg Treames T,

feFTe aieac el dladh al v & FAlHH,

ST AT faebredrg Ioated T,

FEANTCHE qIT HEhIATcHE HIIHT Fold g ATAIRT T,

|S°‘||$"| T qar fasATeq® cblqt'ﬂ'i WWT%H Tl_"f,
Faepreers favi, fedrs ¥ T@&T IHTITHE! aaTs |

fastATeR® BRaTdar SIS fad qur el Hegad Aqaear=a
T RS EaT (qehredt [auaesders TreReT T avhd Tag,
SFHATATSI! [TdhTFIT TART g gal [augasdn T g4 Feanl
LEC

fasrgar sfafraftg feomgaer ugar ugfaa fawrgars @eamT
e,

eI T GHAITCHE [GehIgeh! AR [FHHTHT TEamT [,
Tk TeTdATs HERIRE I=TAT FAT=ARO 9 FEANT T8,
fasmm T wiforg fawa 9fq = S=TeH wer (d, wfadr, &4 @i
JUART g &aT faugasd 99 ¥ ¥ 939 9= |
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STEAM Pedagogy I SVATHIHE TART
G aliGal
Science GOl T, FqETFT T, SRUGFETHT TFIqar smenfed &1 T
Technology | g=mr ¥ yfafaerr gaRT 11 fawz@<q A= qa1 A9l FATSH
Engineering | srggmumesars fagrr y=qa T, fewgd 7+, feramewes an
ATHASTT ATHIT F&AT T
Arts T, Hiar, M, ST, ITREE, FAR, TTBRETA (69
AMGART [IUIaEqATs HATCHE TTHT TR
Mathematics | g qearges, g afeATor snfaer Areawe i THEES
THTTT T TAT FHS THA |
TN ITEARHER] F Tk [THATE Ufeheh TTETFHHBT bl TIT AT TTHGT
STSTerd | Ith AT f98 R1eror &l qured aars+ U3el Phathard Arsiar
FATSEE ¥ A9 (IHHAT (a9, dararsl, SiIag &ar, T Turdars Tihdbd
THErd | F9<r fauaasqars veed e freror faerg desiese Tt fawred
FaToEaqelTe Tehlehd TUHT 7 ¥R B T AT [GFIg SrUhEE 9 gva | AT
G T bdel ATARAT T8 Hell (§-3) A THWR HET (¥-5) Bl ST TETHAA]
qfe FEs T Al |
qo. faeprg esirawr faftr Tor aiean sfte &t e Requt et
T ASUTRT le=d ATHS TATHT TETHRH AU TSITART T AT
[STeATeRT TATHIT IRELTHT TR TRUHT ATTAHAT hlrad [ATTaEIEedbl Al
HURA A [qodees STl PR TEATEAH / PATETHAT Joeid ATTHITSTH
faepTs TESIHRRITHTAT TRl (qUaa=qebl TebleT, IEAHABI ANGIH, T
QT T fARTEE! FAEATATE AR R WA fa9T qgHusd RIS a9
AUehlol I THHT [aepre EsiIapeul A faug AwaT Al Tk g del FrATa]
TS | W GGIhAET FEead [qud e Hear e fatg qar giaty
BT Tl & faa Hel Hecd ol qeTewals MHTaR Swid T qihrs;
o fayaawq qur fawrs Suwfw/ s wemar | WA WeFEHHAT

Il MRl TAT HERTd, a7/ Threra q4r arsid [qugasq aan

AUt foeprs FerHdar, Iuaiedd T W@ [Fewrg esiia fatg

FAIE ¥ TANTHT IR AT faIae) SITEeureT J1hT T+ fag 2
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99§

ytaty Tr=gAT R1eror faerg el fqwears e ar fqeayorers
faferare @St el Ui faq faera 7= e | g9 o
JANTICHE, AVTEATCHE 9T Ja9H STedT [aides ATa9d® g7a |
FAARANGA . TSI F  TIT FATARGRT [TaTcHqd  J=qidqare
fafereesr faandiesers M@ qegwaAT 91 & qeadEaEd ar
FRAGEIFATE [ TaT ATl AT gTadS | LT ATLITH
qagad  fqepredl 3fe STad qor L& afeaeT aEddT e
foreror fafg qor PRaTdarT 9F THURE | T faud R e
AT STHITSTHET [qehTg GBS0 (i ITANTHT TSI 876, |
QT qredl SUaEar ¢ W fqumedr faers desire Tat
foteror fafar qom oG SFeew F=WHT oAMide, AMEE, difae
TaH SHEATH SR IIIh g1 ¥ ST AT T Fd
ATIAHT FeSTaTIas FART T Al feqmaet g T 763 |
framer arareRwr ¥ Rrawr faere aRkfefa o faememer ardmEr,
foramdl qor faamel ame FHaETdH TSafHaT gieieafa arder Rreror
fafr qar wfafieserr gre T ITARTaTS e fag foreror faerger
AT AT T g | frameraT & e difee ariies gaes
B 7 WM TRAE 99 GRS & Fad Iqded RIS Al 7
forerar fareprgept @i arel AT e aifedia fawHe w7 St
FXTEEH] el T T fageroor w8y freror fafuerr gre T wEwr
b WA (Ul [qerg GEsiidu JihdT esiedd ] goardd T+
qichwas |

freret drgan, &I, 3 I . W fAuT dAd TEIHE
faf= =¥ ATHUGRT T39S M0 IUHA [RT6876 IRT 90T
AT e | RTETde ATCHIIATART QT AEdh Aty qar yiatg
LR B Ee v e o e e e - B e S B e e
THTT TR KTt /1 SHIHRRIIA® ATa9dd Al ATATITR]
AT TR WM (a9 95q91eq 9 Fa JUhiel  [RTeTh ]
SHAT T ATCHIGYATE (G T T [awaesl qregeh® aar e
fafarepl amedT Tdifad aeadedl Saedm T I g7, |

T GISTHT BET (1-5) F TETHA 050




o WM TRAY, ¥ T YOS W fqwaEeq @ ¥ @
qiaeT, T F<H T TS A198 875 | fauaasqe! @y ¥ autead
faere SUafegars T IRATET FASAIL T ATAraR
et fereror fafer T gfafaer SRte T faerg Festeee T afe

AR T GRE ¥ FEHAg 9 &9 g faq sraeaes
TS |
99. TSR JOH

HAT: T TETHHA (IS TepT [qoaeasde®d! Teargshd T [hred
I TR JUATSIE® GRATSTAT AR TH FTR(HF g7 | TuR-Uiee
SETATE A T (a0l Iuaied HATgeh &l TEAFHAA AT&dT TXehl
faFrg Iuafed 9T WU/ THUH! A TH Hiod g | a¥ 9T o=
HATgHA TTSTHHH! Th AT ST & | I A= (a2l qeargshd
T USIHH HATSHA HecdqU Sl ddHT ITETHHA ATIRE I A6l
HATZHAR ATl TWHl G | HeT -3 A fAeeay Faufaerd fa=mdt
AT & ATATCHT | HBET ¥—5 AT KO iqerd feeay fagandt qearges=
T 40 YT ATataes qRIETHT ATIRAT HATIHA T I IradTd & | THb
AT FAAATHT AR ASTFRABT FAFIROT qed faandl qeargsd
T &7 | TET bl Mv=ra quamalgay 995 ataa, HR=ae qor wer
TR ATeRHATI T FZITHT TTHT F HeATSHATS AT AT AITTHT &7 | T
EAFHHPT HATGHT I TET AR T THIES, | AT TSR TR
faeedT faandiesd TeX I=al TAeT dadlhd KX, U9 ST A
TR TFH IH FHIATITEH] FAT AR TT ATHTNSTE T FIETIE Tiararaar
et quR fadesn | awr (e afRarer geargsa deaETed ST
[R=R T 98 | THHT AT I9ARR, SATR, [hAThATIe®d] A Th,
AfaaTas AR T gtatwan, famndt e @t @Hedr @ gtatear
ATte ITANMT g | fasardiesars s faa faesy & e fo
IEIHH AUHT IATEd YUTARNT ATag T ATTATI bl AT TSI
af BT FF G, | TTSTHA THISTH ST qTEAFHHB! I AT eTh
Wee® qHq fas dieUa =T Iid Afqe@ T dehiiades ad
& U, | TSR AP AHY HeATghd 9= e A (AH0 ¥HE, frers,
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faeardl, AfE® T 97 TFRATAEE THAH AT TATTHT ATATH,
A=A AT T FARAAIE T Alehrg, | AT TEAHT  TITT TEH FTaa-d
T U gaarg fvear wEmata® (Update) 99 T8 A9 a99e 3 |
HAFITF SITHT (ATTaede® 97 T4 T ATaAF ASMATHT [AoTaies
garse W 9fq Il |

I [quTeh! FeaTgsh &l Yo faandiesd! saa==adrar (Portfolio)
AT T T ATATF T3, | [AhIoehl Hell H1d, Jaredta, qearsi=n
F, FAER ATATRAATE S(GURT TUTETT IR, IqeATed I ATGeATg
STafe s ATET ATUTRHAT (AT FeaTgsh AT | Faepreed! Teargsh-ar
faeTs &9 T 9T 9UH qUieTd A, (99, q¥hTs, TaeRArs Araedehr
AR [qeau, qeargsd ¥ fasiefear (Creativeness/Creativity)
ATTHT I=d SHAT L0 TR AT ATaH T FihdTh! AT
TS | T [T qefad Feargsd THATeS METER. aidesra
@R

A | s aRe AT AT *feaa

TIAR yeq o, weAT 9o, @rer Hitges AT
fafga gev, @relr 313 9+, SArer fHaTsH,
8ok / T8k T, TGehicash Y AT |

| Eere g, Tg=T, FOT AAA, Wit Fo,
AT FUA AT |
3. | OfESET o difge g9, WA wAfqeafe, FErTd
¥ | FEurdl HeargsA | fafve Wreel BRI, SSEE1, SUHYE
EIEEIEE & AT, TAA AfTAfH, oA wfe
gfatemar
% | BRI, WIS, | AL, AT HAOT, BRI AT |
SAhA
9 | Hifgs B aredtas Feqfeafa, oA, weAT, @<,
q, §, HA-T ATG |
c |fafea &= fafq=r @raer gedes, fearceRs gEdaia

kS
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90 |TFER yEIH SO /A, F(GA1, B, TH TS |
AT At HeATSHH! AqTad T ARET Hel (U T A<IHE g draeel
TART T Faepredl fqere SUdied HeaTgsdhd TRAdT(g Juaieddry 9 ad
Iool@ TRUH ATART ATAR S T |
foremdl STafeEr R T EH = =
EARILESH A U A A&

FHWR (Belowbasic) | 1 |H&x fasre Suafer afaa 79 Tadd, Taoa]
faepTe IUAIHT AT IRTCHE [qFTg ATALTH

TR |

AHT (Basic) I | e T Iudled ifites FUHT BT Ml O
QIRTHE [Fhlg ATIITE ATH |

YT (Proficient) 3 |9 faers gudisd eigd T |

I=9 (Advanced) ¥ | ATl TRET IqATed Bad T |

TATgH TR aTaTs R1&T0T (aehrgal T Afi=T 97/ g AIHus! TeaHHT
QAT =XUHT ST FeTT [GRaATHATTRT FIHT (qehTee! feprs X HeaTgehd
T THpTEAT IR AT T TGS, | TG =IRIHT H [qehrg ITered
gTed AT T AUA TR ATGeghdl ATAR [aia= HeATShh ATaesd]
TART T faerdi qeArgdd W AT TIeS | HATSET &l
faepredl Juafere® afs 9 a1 R A IM@AT A9 GIRICHS AT o418
HIFTAT T 3 G ITaied TR GRATS U8 | fqandies Aed faers guafe
q AT R AT AT T 3 AT ¥ AT faandl dqfe=m T qanreaes et
farepTgert ATEIHATE q AT R feTE SUATEET IR ATST YA TERTE Al
uT g9 Febd W AUt faehrg Iuafed 9 g THEHHE AT FRIEE
el GHTTHT UM afeedrs Riers femarefia waues |

AT Yo [qhg Iqdieg Aaaafg Afqen fgandiarg s
RIeH, fF o= gawa T, faandiearg wyaradasr dEar fod T
URHT I qT Iy A9 T [qugers a1 [qwel fFereae=na
g faeTg Suaied ¥ dad Suaterated afgarad T freterer gahe T
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