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Abstract

This study has three objectives i.e. 1) to-create the multimedia in the group
of science learning area untitled “Chemical Substance in a daily life for Student in
Pratomsuksa 6” for gaining the efficiency according to the standard of 80/80, 2) to compare
the learning achievement of the students in Pratomsuksa 6 before and after learning
with the created multimedia, and 3) to find out the learning satisfactory of the students
in Pratomsuksa 6 when learning with the created multimedia was performed. The
samples of this study were the twenty-six students in Pratomsuksa 6 at Watwungreeboonlert
School in the second semester of 2012 academic year. In this study, three different
types of the instruments for data gathering have been used, i.e. multimedia (i.e., Science
Cartoons, Computer-Assisted Instruction, and Activity Package), achievement test, and
study plan. In addition, various statistics values, i.e. percentage, standard deviation,
means, and T- test dependent were used for data analysis. The results of this study
were found that; 1) the multimedia in the eroup of science learning area untitled
“Chemical Substance in a daily life for Student in Pratomsuksa 6” had the efficiency
of 84.89/88.07 gaining, 2) the learning achievements of the students in Pratomsuksa 6
after learning with the created multimedia were higher than those of before learning
at the 0.01 level of significance, and 3) the students in Pratomsuksa 6 had satisfied in

the learning with the created multimedia at well level.
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IngmanimsinnisiFeounisasulilndideeiuanmdinady Ugnilinudnuas s
AdRayuesdsding 9 thiSeulldausalumsnasunsaey duaimanudimenues aou
ndiilndlugaiiloagayflugulsssdulagliingeuannsoufifeulndunadiesd
VOIVA

dausyvay

dousranludeiimudfsonsdanisidous wartheaduaiisssaunsal Wiy
UniSeu naenudenndesiunniuldUsEneunsiSeuNMsaeURE 19NN Fie NSAUINmMERS
UniGeuneNnesILaeY wazyriinAanssy {IdeldAnwneazBenitedunuamaluns
Fowin wail

1. AvunINevesdaUsTay
ANNMINEYesdeUsTaLiinatsaunune AT uaInfiune  ndumn
(2549) Aptust urAnes (2550) waza3en willouaay (2548) TalfanuminevesdoUsyay
TngaguUlsrin yadevszan e msnusanerfaniienssunmsasuiusznausedoninnii
niladiatuld inldwuisangunsainayiins dWeliAnUssavsnmuarUssavinagan
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TumsSeunisaou Tnglddeudaredamudifuiunoureaiom deldinszuuliodaien
destulunmsaeudenifisnieaden fauafiduasudstuuasiu don1saeussmiies
Tidlelauaulaluvaiisnegnamilddifioasuneteifassmoniom uardnulianisens
TiftenelfAnaudlafiands nsldfeussavastieliinGouiivszaunisal andszam
SudafnanauiuldfumismsfiazGeuludiifesnisldmnemmemndeiu wagluilagiu
fnsheeuiawosuldsuduiienisndn viensmugunsvhnusesgunsaisine q Tuns
iauadayaraiadnys amm newfn nmdne Javm]

2. nshdsuszanlulduazussiamvesdayssay
Tunisthdeuszaululd 387amslriniseudugudnats wazSounuuisdum
(Discovery learning) ﬁgaw&gﬁwmﬂﬁﬁﬂL'%&Jumﬁmaué'wmw,aq ﬁmﬁaﬂisamﬁlﬁmwam
Foypdouszaniilildfunnitidueg funseenuuutesinindoUszanduddldtuunsvane
Tumyjiinimnslneuazyanald
2.1 9500 willguiess (2508) IuUsUszinvuesiausyay 9199 unAINANLNE
wazdnuagnslded
2.1.1- SuunanugayaviEg wuiadu 2 Ussande
1) Tiegassminenaisadis ﬁaﬂizawszmwﬁﬁﬂagﬂuﬁwma
yimnogsmiuudiliaouldvaraides Bonda “yngunsal” (i) 1y yagunsalinemans
TaounisusmindonszualnihAld seuniawauasieiuiseailofigataunisiedils
2) Miflognmineiamsasng Ussunnidndneglusudonarssiing
sy uigeuldifisadonien Sund “qpn15aoU” (Learning Package)
2.1.2" Suunaudnuazeesdstardnvaiznisld uadu 2 Ussian fo
1), msaoulpelddevsyan \Jumsasuilidenaseaisdeidu
Yan gUnsal wazdei5ns
2) maausdedszan (Multi-Media  Presentation) \lunsiauede
Ussianian 1w alad nweuns mugdeides 1y uiulavdemuduiinges lasanguuse
Faust 2 907ulY
3) wenanilenafinssuundoUszausenidu
3.1) dewwn leun devszauiilifiodld in3eaflogunsal 1wy yanis
gounnslng uniSeudnsagy
3.2) deviin A Aevszaniidioddiiursosmeuasiatesdeoadusy
3. arusnduuazunumdndyvasdoussan asUldas
3.1 telifiFouannandoudionsing q Iififeunndosmnudmasunas
Tneitedeusazagrefiovsatuuagsuuuusaiy
32 teUssvinnaieaousasido
3.3 PeligSeuldsuanuinuauaInnse warAnunsaNvatusazyAna
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3.4 fhehsganuaula insizdeusvanasinsiaunaiuiuvesdeninisiiien
wallansanuuuaeguldinliaula (aunae ndumn, 2549)

demauiimastagaau (CA)
1. AruvIBYasAensuRADTIIesaY (CAI)

UniSuAauRIWeasTIBdeu (Computer assisted instruction) 1unisaeulagly
\sesneuimefiiude Imamimuawﬁauﬁlﬁ%@L‘%ENLfJuﬁ']éfU%guIﬁLLdﬁfﬂL%Em uaglvtinizeu
m‘[ama‘[mmamwmﬁauwLauauu uaATeIneNne T szwLsauma}aaﬂmwmmmw
(9NN MUTIU UazALDY 9, 2550) mvmﬂ‘wuﬂLsauLiamLuam’mmw6] Snuaizil
wdpsUsznaufelusunsdsiing q fgnaialiudandonmiowsarien wdnelusunsy
wianilUaeulnesuneufinges (o39Wug YseAnsini, 2550) AoumesTsaeulitesun
Tunwsanquuanssiueenlunaiste uidedieuld fe Computer Assisted Instruction
wazlleuSuniulaggadn CAl

Inlsatl fsusuina (2548) Wnarri msldrenfiamestsaouiudunssuiunisd
samevauensFouduneyana videitunisaeuniaents (Face to face) nanfe tniFeu
vilnuiFoutuagvilsau lnsaoufiumesiuesi nihfunuag

WuAe Ladun (2549) A1 CAl“Computer Assisted Instruction” e
nslieufiunesifietasaoudunslinesmamesidomanuivuce vieusiines (Moniton)
Jidudeuduiug Feumnenueadoseentuulusunsulimnyay

fwws  AuUsA (25500 namdn meuwestIgasuduszuuMsasulaaiiay
WettuguillsinSeuidusulufanssunisden (Active participation) finsaousany fn
uaznseiin Aanssuvasifeu TnsnsldsyuulilasreuiinpesludelumsaiSeunisaou e 1
niSeulasunsES LI (Reinforcement) 91033 UUNITARLLAOUANNNTOTUTINANA N
mM3euveainBeuunarAuusyy

fu ganssal (2551) msmangdn Aewimesdioasu Ao TUsunsunoNfnesd
I onivuwazdduiinsaeuinduiiniAull refiaweseszdisth uniSeuiiwieuls
ogaduszuuiniauslugUuuuimnzaudmivinGsuudasay

aupUNT (AuRwl) lavadauas (2551) Na1vdn unissuReuinesYInaeu
JudensiSeunsasunnsneuiamessuuuunils  fldanuaunsovesaenfinneslunis
thiauediouszay suldun donm amils ns1in uaund a3 awadeulm Faviad uas
Aoadiedrevonidevuniiounieasdauiludnunsilndifestunisaeusiduiesien
1nitgn

wiiwgn ¥uun (2552) lalianununeveineuiianesgigaauil nuneia N1
poufiumesulfiduatesdielunsdounmsaou Wnefidevivn wutiinde uaznsnaaeuas
gnianPulusurediusunsuronfiwmes SeuiniFendn Course-ware inBsuasSouuniSou
Mneoufiunes  laseeufiunefazansaauaionindernduiiluguimidouasy
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AN @ETaRINAINIY SUAIMBUINTNSEY ATIANBU kazlaniNanisiseulusy
Yo3Uayadaundy (Feedback) lruntiniseu

Vindan  adunuun (2553) Wanumingdt uniseupeuiimeitigasy vuned
N385 19lUTUNSUUNTEUNEENUIENITEEY 81aRaelluuURntin unvumiu wavauneu 1
wiou tniseuaunsaseuldmenuaataziiuneyaranisaeulpslduniseunsuiiamasde
aou fiodn inTesneniimesidudensaou udlilng

N3U3YINTT (2553) CAl viunede viigdaganvedasiasnanisinunisey diu CAl
widuszuunselunihienisaeulng o lnedlusunsuuiarvauguanislduasnisiiv
uteya Benit peNitunesInNsIseuN1THoU

Spencer (2003) 1ANA1171 UNISHUADLRIADIVILEDU TS NISLITUNISEU
Pwaousoyana lagldlusunamdndunisasunielinismunuves peufiumed agdiels
thiFeulimnufnvimudnsvewtes Wumsaouiineuaussasfessve S suusiazay

Orilia (2007) a1 unSeuneuimestisaeu Ao wovduwifignainetuly
nslaney sewineoifamesazinSeuiiotaslunsounisaou

Miller (2005) nanaila unizsunesinestoaeuidulusunsuneuiamesjs
aoulhAnvinuzln o videlviruazmnlunisBou inveiduiivousuiuegimluil 3 nwy
fio MsnuaznsUATR anunsaliiass wasieiunsaau

Heinich uagAniy (2003) lalviauvangdn uniSeuneuiineitigasy et
szuupeNfiumesiinsinnsasuluginEsuldasnsdaefidalonalviinSoul fansius
Tamauiulusunsuunseunelussuula

Stolurow (819fialu_anJysel \wAAsTei, 2550) lalvianumisngves unieu
ﬂa:umLmaimaaauiﬂumimmumsﬂﬂm (Encyclopedia of education) Tnduidn1sves
mﬁaauswuma‘mamﬁammmmimmmﬁamammLmaimmmﬂa%ummwmmauwuﬁ
fufimsuanadevniug mwmaﬂuma‘umsauwLmiamhaswmmvam

Mneamneiing i agulddn doreufiameitisaou (CA) Hudedldaou
femeufinmes wio Aeufiumeidisaou WumaFounisaeuildneuiiunofideomanul
vulauetmesinSeuaunsaissulanienues anunsaldnouseningisuiuaeuiamesla
Taouauannsaeulutudound nsdeunnde CAl adefunisaouatslutueusing
tudhguniZeu Widoyaiiuguteuniaisudou WelvfEsuiamundonuasinanuaulad
wiTeus In1suszidiu TugUvesuuuiniinvison1snaaey SEusaenueY Lavaulsansu
HANSLSEUSLATIu

2. ANWYLYDIARUNINDIYVITOY

aueNns (AuAnal) lamadauas (2551) laulwszianvesnsldaeuianesdie
goulaeih 9 10 5 Yssandseluil

2.1 peNfiumestisaoulsuiaviumed Ao uniSeumsreuiunestainaue
domungFeuliandudenlmivonsmumuionidufinn dniugjreufiunostie
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asuUszAnAumesarinvunaaounisuuuiindaiiionaasunnudilavesiSousgie
dvuidaseneflavidendnduladnagiuvunaaensouuiiinianiol / edrslsvioay
Fonigsuidlomdnilnuesidiulugiuuula wnenadoulaseouiume Soaeuiuidou
ANTNAIUANNMTTEUVBINULINIUANIUABINITVDIAULEY

2.2 peNfiumeitsaouUssauUUiina Ao unBsunanouiamo sy
Iﬁéﬂz%}ﬁ’]LLUUﬂﬂﬁﬂf\]ua’m’]’iﬂL%WELQL%@MWIUUVIL%EJWEUG]I@I ADNNILADSTIDADUUTELAY
wuuiindiaduronfinwestisautsuaniildsuamnudsunnlnaanelussdugaudnuvied
desnnifumsdinlemaligieuiiFeuseu vieBouliviuaudu o liillenaiannudila
uniseuddgy 9 o ImaﬁﬂgﬂaaulﬂéfmL%&JL’Jaﬂu%’uﬁaua%mEmfamlﬁm?mé’a%ﬁﬂ

23 peufnmestoaouUszamnsdians Ae uniGoumanenfiumesiiiuns
thiausuniSeulusUvesnisinaetiuy. (Simulation) Ingnisdrassaanunisaifiviliousss
waztaduligieudosindulauiigm (Problem= Soling) Tushumizeuazdmuuziinile
Pelunsindulaves]Fou uansmadnslunisdnaulatiu q defvesnsldneufineite
aoulssannissiany fo msanalddioiarmsanduniisduoraieduldainnisBeusi
Anduluanunsaiase

2.4 peviawostaBuUszIMIAL AD UniSoumaneNiumes vl lddaanu
aunauy wmaamay uduldimdussusy intreuiuneininisnuiluneuiiunesdiy
aouiiddyuszsianvils esndunisnsgdulnAnanuaulalunisFouneuiunedioe
aouvssianiifeuldfudndusssdolszosfon  Waufseduisenfnyineudaty
uenanisanunsntanldiudSoulussdvenudnu  eliFouwineuidndintu s
SUNABUTIMDS AaNeY

2.5 moufiumestigasulssaniuunagay fe’ Msldlusunsumeniivneiiy
NIFASUUUNADU N1FAANIT NISABY ANINTITVALUUY NTAUIUNAARY JaRvaanisiy
AeuimestIsaulsTINMUUNRaBUR eSS sulsunatioundulasviufiimmediate
Feedback) Fududedrinvesnsmaseuiildiuegif 1 Tuuenanindldilusunsumeufiumes
TunsruamageuffalanuudiuguazsinsBnielssnnvesunissuneuiiunesdiedou
findrnanunilasaguudaiiianun 5 Ysson udazdssnnddnuarlunisiiluldiety
Juagiuaniunsnl Lomivntegunuuiianilidssendld  uundeveamsadauniFeou
noufiumestisaeuvestinmaluladminisdne Ao msaadesidanuenliiubesieg
Tngldaeuszanmans aens titeliisouiemluviad drlaiemansyiiseu veunSoufiay
Tusyaudszanu 1 5 Yssunn iilelifi3ouldGoussnaiiussansam

3. wuiAnuazvqufnsBeudiientseanuuunsuRanesIBEaY

viquivdn 9 MAedestiumaBouivemywuavdmansynusewnAnlunsesniuy
TassadsvesuniSounaufimestioaouniu 71 auouws (Fudiand) lamafauas (2551)
v &
fadl
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3.1 nauiwgAnssuiey  (Behaviorism) Wunquiiidedn Ieinenduiaiion
MIANwIWNAINeIransveImgRnIsLNYEd kTN BUS Ve anInTadunalaanwgRng sy
meuen  SaillnAaifgiiuaruduiuszrindaifunsevaussadoinnisneuaues
fudasmesywiaziinmugiulutiananiivezay wazdudedn nsGoudvesuyudiiy
waAnsINLAnseININsEY Beliduaiuusaduding roufiumestisaeuiieanuuumuuLy
yquineAnssudeninduumSaludnvandaduns (Linean lneiSeuaglasunisneuaues
yhufifinouiiauaziaiuuseiuiiineugn

nouingAnssuiouiyindustsunivats Ae nquijdair-nismevaues
(Stimulus Response Psychology) a4 Skinner wuaRnd dey Ao nsiaduusesdanisnsevinla o
fldsunaaiuus n1smevaussaziiloniagetu anvdnnisues Skinner lélAudidty
fumginssunisdoud uarniswevaues Gyarldsumaatuus ey msthuuAeuas
wann1svasngungAnssuileunlylunisesnuuuunisyueeuiiunestigaeu JaUsenau fag
wdnns fail

3.1.1 nmadeudesnadudunoudenies filsuusasaudauunndsty

312 msligFeuldsunmnasuusviuivionszduliiAnussgslanlfidous
MnANLAAnTIMInaUALeweiSauasiintostusgfumsnedouly

31.3 msligBeunsunamasewiui SelvSounsyiesoduizBou

3.1.4 mslvidiseuldmsaueylaaslouuRmenuies

3.2 nuityanfen (Cognitivism) WamnuuaAnves Chomsky L@oin woAnssu
%amuwmﬂuwaqmaiuamiwamuwa msizayudildrvnfiiloldeslsasluAaznaneifud
tu ayesliamuFndnAeiiinorsusiuusdsuninstussnluaniadh nseeniuumadeu
miaaummammmmmLLmﬂmqmsﬂmmwwmw nsthmguiduldlunisesnuuy
paufiusesTieaon JufnuinAnieatunssenuuuludnungann Branching) Tusn (Queams
(Fufiand) t@masanas, 2550) annmdnnisueaiquinaudagdenihirlulflunisesnuuy
UNTEUADUNIWEINIEADU Laun

3.2.1 vanmsAnuseyaaa WundnnsiBaruuansisseninayanaliu
dfgy

322 miL%ﬂuilﬁuﬂszmumimq{]m@q%qaﬂMWimﬁwiﬁﬁL§ﬂuLﬁ@miﬁﬂui
IsiegnaiiszdvBamsenisdnanimuindon devangunsalineg undelunsFeus

323 Metuusiasnsboussan Wumsumuandfuieufivsduumeulyl
viseANus vy

4. FULUUNTWAIUNISEUADUNILAD S Y HaY
msaouazUszaunadialaazdosiadunng ﬂﬁﬁ&’s%amﬁmu@gﬂLLUULLaz

WBnrsaeu Wy ffiFou Snvandontinn TaquarasiuadniiivonisliAndulusiEo
uazanwadeniiietestunisdanistounsasy  udlumeUjiadaeuazdanisoslsls
Ldsnidn  dneenwuunisasulddiaueiuuuunisasuvatesukuunniusuuliauaula
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FruamuuanAtesSeuniuiataddu 4 lunadwmiuiauundounonfiunesildsuns
gausuaIninn1sAnuiinatesuwuy luittavnanadumanansiunaunseanuuuses Roblyer
way Hall uarlsna uanstuneunseanuuues Alessi and Trollip (idy Usgensaes, 2553)
4.1 MIPBNLUVUNISELABNN WS YILAaUYR Roblyer wagHall (Qaide Usvansaee,
2553) Usynoudng 3 duneu Ao
4.1.1 Fumeudt 1 Sunsimuniivanenisaou TATgRgUluUNMTaRY
4.1.2 Supeudt 2 WumseenuuuunBeulaedewufny adrensounans
3095MTesUN Sz UsEneumerlste fdennu mslasunss watoundu msandu
Fupeuvoaiion uazmsnuyuniseenwuunouilUadslUsunsuunEey
4.13 supeud 3 Wunsmeassatislusunsuundeu fnsmeaeunisiduas
wilvusuuseunmseulndulumuingUsyasd
5. UszlevilvasdaunSeunsuiinmadyigaoy CA
NNSUT AONRAABSTIAR UL LTIUNISISEUNITEDY NUIN ABNNILABSTIUEDU
fselomilugrunisSeunsaou sl
5.1 U3@ Usenuan (2551) pansfiasylevilvesuniSeunsuiiunestigaaulih
5.1.1 Junisaeuiinndtbuvats 9 3efideuniuund fadndudonsideu
Msaeuiia wsranunsav ludsenniiie vsevih ludeiasdu q v Wldlmaule
5.1.2 °U"JEJa@‘{j@ﬂﬂiu%ﬂL%BUizMjﬂﬂﬂzﬁUﬁﬂL%EJ‘LJ LLaziszﬁ’ﬂﬁauﬁwf
fifugu anufunnsnsturilinsiinamediazuurih uazguansSeuvestinSeunntu
5.1.3 Afinuszansnlunisiiounisaeu lnglvinsaeudisinuniwgauazag
flvinsaeuldudituvindlng thiZeuldveass i enies
5.1.4 grguszndanaazaldiislunisdeunisdoy anausududiges
Tagitiuszaunisal aneudn ilulunisldiesesionfinamunaazdunme
5.1.5 aunsabiusaaiilinns ey fuelinsdoudusavinmgdu
nstiradeunduyiunlugvesdn eute adu anlazides FlrinZeufiugulidening
5.1.6 thidsudSsulannin wazandinisaeudnd anunsadenSouluiond
pUAYAIN upgANAIATINIaTaLeY detutihiFeurzoulfiimdediuegfumnud
ﬁugm LAZANENNNTOUDILNSHULDS
5.1.7 @nunsauseiiiunannuinimiinvesinissulalnednluslp
5.1.8 WalemaliiinSeuldiSeunayi mudulusunsufinieuns wasiinid
NSEUMINUNG UNISEUSYUMIAUNTEADIDTY
5.2 oueuws (Fuiiiand) lawadauas (2551) aguusslovidvedde CAl l#Rsil
5.2.1 ahausedlalumsSeus
5.2.2 fagaanuaula lagldimadanisiauenlensiiin Awadaulin
Wa @ LEe @le9u Lagnilouass
5.2.3 FalifiFouinniaious werannsadlademidisieiiiie
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5.2.4 fssuiinisidneulfduiusiuaeuiunes uazuniseu dlaniaiden
sndulanaslasunsasunsainnislasuteyadeunduriui

5.2.5 Hgligiseuiianuamulunisiiouigs mmedlonaljiRfanssy
Fronuies Teazdouldnndureuiitelumennmudidy

5.2.6 HissuminsaEeuslimuanuauliwaeAnuainsnvemues unseud
AruBaveu anmnsnideutildnufifonis

5.2.7 duasulvgisouinnuSuinveuonied AoInIUANNISITEUAIEALLDS
Tnsuitaym wasinAnee1almnNg

5.2.8 afeanuiieelauddiFou RnviruadTiAdentsou

529 aunsaduadugrinanmsdeu ldogemni Wumsimedi3ou uay
ESuuse Weenniseusio

5.2.10 agibafiaztewaeyFedlunisiaiumnug vietegSouaudu 7
Zouseulduni

5.2.11 Usendaan wazsudszanalun1sdnnisiieunisasu lnganaiy
Fuduitezsedld asiiusvaunisaigs vieirdosiionamuns esosdlodunse

5.2.12 anYeeinanisiteuiserinalsuseuludies uazsuun msgaunse
daunieudusogy lddlsasousuuniniouslane

[y

nfinamuvimueagulean e CAl udeneuiuweivieaeuliilomnansyd iy

o

MOUAUBIANULANATENINYARA dMsidneuseninadldiuunieu nadoundulagiiui
iauedailaliiugitou shaussgdalunisdoul fageanuailateligiouiansiFeus
dlalomligs selifsaudenuamulunsdoudgs wneilomaufiffansudonues
Seunndrelumenn Seuglanuanvanlaniuaing @unsovemuesduasuligiseul
ANUTURAYOUABAULEY AUANNISISEUAIEAWEY A319AUTanelakiiS oY aunsasus
waduguinismaiFeuldosisniady Mmooy uasiaiuussesntiiZeuse andesing
sgyilsaseuludiosiulsaseuluruunla

unieun1au

(%
Y

o A s < v A 1 o [ < = ) Na
‘Viu\‘iﬁﬁ)ﬂ'WE]UL‘IJUVMﬂﬁE)ENUﬁ']MiiJL@ﬂLLagLEJ’]'J“Uu‘UiZLﬂVmu\‘] "?J\‘]{]’ﬂf\! UUUNA

v A
NG

U
s A a [ 1 I [ 1 [ Id s U = [
ﬂ’ﬁ@‘l«mNﬁﬁ@@ﬂlﬂ‘ﬂ’]%u’]ﬂLU‘H‘U’]U’J‘NN’]ﬂ ﬁ?ﬂi%ﬁgﬂﬂ‘ﬂ&ﬂﬁﬂ’]ﬁ@ﬂﬂﬁ%LﬂVI‘U‘L!L‘VN"'UﬂLﬂﬂ‘VJﬂ’]EJ

LY a Y

Heugruiuun dsunsiavimilidenisguiieduasudiunisianisiseusiiuiseul
Jalsinduuinnssunnisiseunisaeuriandsiiianuauls iunfiseuldfnniunis
Seu3 lAnwmauinnitesnisey dwalvigiseuinurinuenisfntaziissaunisain

Annniserumiaululdusslenilaegraninzay

1. ANANINEVBINTAY
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“minu” iWuddnilunndangwit “Cartoon” &3 The World Book Encyclopedia
(Check. 1993 : 13 819l Juawn lumed, 2547) eSungANUMENEYBIANI1 MSAU Av AWM
vionsnanmniivendessm miguenalianutuiie aeu wielvianuiiuAsiuyana
wansaiveizeding 4 1l wardullvsuindisndwiinandin “Cartone” @i Ml
Tunw1dnd) Fomneauunssauiifinmnn deuarumneiasudsudaduuam
dodudevuiy Wisuse (@end viseuansdununnsiiuiles nmfgudrilvgiuszneusie
Fuazguam uiuaiifldnmmevendosadfissesnafier Sliamnevesniguly deil
was (Mayer, 1965: 63 914l Jusun Tungd, 2547) anumungvenisgu
1531 msau muneds swanauunseawuls vufunsding nszand e luaduuiugeu
waznuAaUEAY 9
Fuvn walndes (2568) lind1ody migu Ao nmildeutuludnuassing q uay
IAneulunnauduaie dowieriudnuaslsdnunemidunsdeud Seuudidu ne 9
woNoslyinduogls ndpuidinssunsassamiianenenanuiilarudansenm
Useau ilnwa (2545) lalvirnamnevesnsguliin iWunmwnede 4 ldmilouass
Fanmeu nwdnd uardwesiiianuiiin aanvutu Builes aunauu Weaddaideulunig
nsiles daw Judienslawan Usssnduiusiaznisfine Ingendesudnualansssuy
Hudenandludununms adsassagudnuallmilideanumneld
WaYnsUaTUTITATnERIU W.A. 2542 (2542) B3UNEAIUVNIBVDINITAUT
vl aMwdevienmaan visiideudunmynaa visildouduninuanangnisoid
fidsuiiladeidouasligidnvutu viendedadniFosienmidoududaminagauiy
04 9 fifusseedu 9 81ude Wedsewindulinu wie wilee
nanlagasl nidgu wneis awneiduieudydnuel daswnanaude
omazidunmiliiuanuaie  nwdeidey  viiemnitvinliAnesuaidudmivldlunsde
AumNevelaueANLARILTIALITUEa 11 WRnsal fyana videanui
2. Usznvasnisgu
fijutaszavvasnisaueandulsznnang o laun
2.1 Awnes (Kinder, 1994) uuiimsguesniluaesdszunm fe
2.1.1 migusssum fe nmmadydnuvalitenmdeideudoadyana anuil
Aevs
2.1.2 minuies fie migussaunmans 9 amw msdadiduGesmividiug
soiflesfuluidubessnauysal
2.2 nsensrAnwiEmauarsmIndnsive (2544) laulnisgudu 5 Ussum Ao
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M99 11 UARIHANTUTZHUMNUNNTIANTSISEU] 1589 ansludiinusednTu Tneideuey

ANUAALTY
s18n15UsELEIU Q’ﬁimmzy X S.D AUNNY
1 2 3
AuAUsEasA
1. MrungaUsTasAtaau 5 5 4 467 058 fiann
2. donmdasiuilom 5 5 5 500  0.00 finn
3. Lﬂumiﬂgﬂﬁlmmﬁﬂwmzﬁaﬁ’mmmé’ 5 5 5  5.00 0.00 fun
LAZYINYZNIZUIUNIITLANAR
Fruilamn
4. Wanzaunuial q q 4 4.00 0.00 A
5. iilemaenadosiunUszasd 5 5 5 500 0.0 fAun
6. AnuEINdBTN oM IIEaNTULFeu 5 4.4 433 058 7
fufaNsIUNISIIBUNTHOU
7. Safanssunannuang e il 5 5 a.67  0.58 Aun
8. mysiusesandeluen 5 5 a 467 0.58 ANN
9. ABAARBANUAINANITONITEY 5 — 5 4\ 86y 058 AN
10. @onndesiuAlsvasd X, -5 5| 5008 000 funn
Frudonisieunsaau
11. gonndasiuiiom 5 5 5 500  0.00 fiunn
12. Forumngladaau i 5 5 467 0.58 fiunn
13, aule wnziudiSey 5 5 5/ ~5.00 0.00 fun
frunsinUszidiuna
14. WmvinuazUsyilunadennaneny a4 5 5 4.67 0.58 fun

aUsTAsANSITEUS
15 MuanuaRlITaLau 5 5 5 5.00 0.00 A
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A58 12 wanaAsytaNaannasd (I00) YabUUNaaauInNadugnsnIanNIsseu

o o Sideaenay (100) 3UYBY
Yan 3 S I pr pr I0C
AuUN 1 AUN 2 AUN 3 AUN 4 AUN 5 ASLUY (ZR)
1 +1 +1 +1 +1 +1 5 1.00
2 +1 +1 +1 +1 +1 5 1.00
3 +1 +1 +1 +1 +1 5 1.00
4 +1 +1 0 +1 +1 a4 0.80
5 +1 +1 +1 +1 +1 5 1.00
6 +1 +1 +1 +1 +1 5 1.00
7 +1 +1 +1 +1 +1 5 1.00
8 +1 +1 +1 +1 +1 5 1.00
9 +1 +& +1 +1 +1 5 1.00
10 +1 1 +1 +1 +1 5 1.00
11 +1 +1 -1 +1 +1 3 0.60
12 +1 +1 +1 +1 +1 5 1.00
13 +1 il +1 421 +1 5 1.00
14 +1 L3 +1 +1 +1 5 1.00
15 +1 ] +1 +1 +1 5 1.00
16 +1 +1 +1 +1 +1 5 1.00
17 +1 +1 +1 +1 +1 5 1.00
18 +1 +1 +1 +1 +1 5 1.00
19 +1 +1 +1 +1 +1 5 1.00
20 +1 +1 +1 +1 +1 5 1.00
21 0 +1 +1 +1 +1 4 0.80
22 +1 +1 +1 +1 +1 5 1.00
23 +1 +1 +1 +1 +1 5 1.00
24 +1 +1 +1 +1 +1 4 0.60
25 +1 +1 +1 +1 +1 5 1.00
26 +1 +1 +1 +1 +1 5 1.00
27 +1 +1 +1 +1 +1 5 1.00
28 +1 +1 +1 +1 +1 5 1.00
29 +1 +1 +1 +1 +1 5 1.00
30 +1 +1 +1 +1 +1 5 1.00
31 +1 +1 +1 +1 +1 5 1.00
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M1519 12 (519)

o o Biderviey 100) SAUVDY
Yan 3 S I v pr I0C
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5 ASLUY (ZR)

32 +1 +1 +1 +1 +1 5 1.00
33 +1 +1 +1 +1 +1 5 1.00
34 +1 +1 +1 +1 +1 5 1.00
35 +1 +1 +1 +1 +1 5 1.00
36 +1 +1 +1 +1 +1 5 1.00
37 +1 +1 +1 +1 +1 5 1.00
38 +1 +1 +1 +1 +1 5 1.00
39 +1 +1 +1 +1 +1 5 1.00
40 +1 +1 +1 +1 +1 5 1.00
41 +1 +1 +1 +1 +1 5 1.00
42 +1 Gy +1 +1 +1 5 1.00
43 +1 +H +1 +1 +1 5 1.00
44 +1 +1 +1 +1 +1 5 1.00
45 +1 +1 +1 +1 +1 5 1.00
46 +1 +1 +1 +1 +1 5 1.00
a7 +1 +1 #1 +1 +1 5 1.00
48 +1 +1 +1 +1 +1 5 1.00
49 +1 +1 +1 +1 +1 5 1.00
50 +1 +1 +1 +1 +1 5 1.00
51 +1 +1 >} +1 +1 5 1.00
52 +1 +1 +1 +1 +1 5 1.00
53 +1 +1 +1 +1 +1 5 1.00
54 +1 +1 +1 +1 +1 5 1.00
55 +1 +1 +T +1 +1 5 1.00
56 +1 +1 +1 +1 +1 5 1.00
57 +1 +1 +1 +1 +1 5 1.00
58 +1 +1 +1 +1 +1 5 1.00
59 +1 +1 +1 +1 +1 5 1.00
60 +1 +1 +1 +1 +1 5 1.00
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M58 13 A1ANEINGE (p) AIBIUATIUN (1) KAEANUARIUVDIULYAFRUIANAFUNS
NNNSTEU NFNANTENISSEUIINGIManS 1389 ansludinUsedriu 919w 60 1o

ai"m'suﬂumauquaaumugnﬁaa

Joil , U AAIUYINIY A19IUNTIUUN
QGHGN NGUA
1 14 6 0.43 0.35
*2 16 4 0.43 0.52
3 18 15 0.72 0.13
*q 14 5 0.41 0.39
5 12 6 0.39 0.26
*6 17 12 0.63 0.22
*7 14 3 0.37 0.48
*8 14 L 0.46 0.30
*9 16 3 0.41 0.57
10 13 8 0.46 0.22
*11 14 6 0.43 0.35
*12 15 8 0.50 0.30
13 20 12 0.70 0.35
14 P2 st 0.80 0.30
*15 15 8 0.50 0.30
*16 17 G 0.48 0.52
*17 19 8 0.59 0.48
*18 17 6 0.50 0.48
19 10 4 0.30 0.26
20 13 8 0.46 0.22
*21 15 6 0.46 0.39
*22 18 7 0.54 0.48
*23 19 5 0.52 0.61
*24 14 6 0.43 0.35
*25 19 8 0.59 0.48
26 13 17 0.43 0.26
*27 18 10 0.61 0.35
28 23 10 0.72 0.57
29 12 5 0.37 0.30
30 21 11 0.70 0.43
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A519 13 (A)

ai”m’auﬂumauLmuaaumugné\'aa

Fai , v, ANA21N8IN9Y ANIIUIRILUN
UGHGN NEUA"
*31 15 5 0.43 0.43
*32 14 8 0.48 0.26
33 19 14 0.72 0.22
34 12 6 0.39 0.26
35 16 15 0.67 0.04
36 9 5 0.30 0.17
37 21 13 0.74 0.35
*38 17 6 0.50 0.48
*39 22 9 0.67 0.57
40 23 15 0.83 0.35
*41 20 8 0.61 0.52
*42 18 12 0.65 0.26
43 18 16 0.74 0.09
44 22 18 0.87 0.17
45 1 14 0.76 0.30
*46 16 2 0.41 0.57
47 16 14 0.65 0.09
48 9 8 0.37 0.04
49 14 13 0.59 0.04
*50 17 8 0.54 0.39
51 9 6 0.33 0.13
*52 17 5 0.48 0.52
53 14 11 0.54 0.13
*54 16 9 0.54 0.30
55 8 6 0.30 0.09
56 24 14 0.83 0.43
57 12 5 0.37 0.30

*58 14 5 0.41 0.39
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A519 13 (A)

f\i’ﬂmuﬂumauLmuaaumugné\'aq

fiai ege s APNEINGIEY  ANIUIRTMUN
*59 16 11 0.59 0.22
60 12 5 0.37 0.30
39U 963 511 32.04 19.65
LQ?]IEJ 16.05 8.52 0.53 0.33
vanen* defidenliidudoaouatiuaie
ANSZAUAUNINYRIVDERY - (P)
SZAUAINYIN ATUNUNY
0.81 - 1.00 fesnn aupseRng
0.61 - 0.80 Aaudnedne wuldlela
0.51- 0.60 g1ndeUIUNaN (Todaun)
0.50 YINSINOLUNE (VOAOUALIN)
0.40 - 0.49 g1n918YIUAA (TodoUuR)
0.20 - 0.39 Aputngen nulilela
0.00 - 0.19 ENNINENAISHAT
A18971U1UNVDTDEBY (R)
A1PIUIAVILUN ANULNE
0.40 Tl SIURILUNANIN
0.30 - 0.39 g1 unnely uiaIsUSTuUT
0.20 - 0.29 Srunasuunldos msusuuzadnadmils
fndn 0.19 guadunlunlunasly

A1 (P) H1A15enI1e 0.20 D9 0.80 dedluteasunianueindieldle
A1 (R egszning 0.20 f 1.00 Fulddednduteaeunldls (Wsule 1Bedans
LarAy, 2550)
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M 14 MTIATIEVTaABUNELUIERY 59 AU LAAIAIANNEINIY (p) WazANTRY
(KR-20) veuuunAaaUinNadugnsnnIsseunguansen1sseuiIngmans
1589 @15luTInUTEATUANIY 30 U0 YBINFUAMALNGUN

’\hu']‘lJﬂ‘LlﬂE]ULL‘lJUﬁE]UE]’]%JQﬂgl’EN

ol - s ANANYINIY A197UTLUN
neuge NFUA
1 15 2 0.66 0.69
2 10 q 0.27 0.30
3 12 3 0.42 0.43
4 13 3 0.50 0.52
5 10 3 0.40 0.38
6 12 2 0.42 0.55
7 10 3 0.42 0.36
8 11 i 0.61 0.24
9 14 3 0.49 0.56
10 13 q 0.61 0.51
11 9 2 0.30 0.40
12 15 q 0.76 0.56
13 12 2 0.69 0.57
14 11 7 0.27 0.48
15 10 5 0.55 0.38
16 15 2 0.76 0.72
17 12 4 0.59 0.39
18 12 2 0.40 0.46
19 7 2 0.27 0.21
20 14 1 0.45 0.62
21 33 2 0.71 0.64
22 15 5 0.74 0.58
23 12 1 0.47 0.54
24 14 3 0.67 0.40
25 14 8 0.74 0.37
26 15 5 0.67 0.50
27 13 5 0.54 0.36
28 9 3 0.27 0.37
29 11 q 0.52 0.33
30 11 3 0.32 0.45

g = 15.49 Zrz 13.87
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NSUIAFUUTEANSAIULY DUV ILUUNAFBU

A58 15 A1 p WATAT g VOIUUNAFBUIANAFUVTNIINITTEU

Yo P q(l-p) pq
1 0.66 0.34 0.22
2 0.27 0.73 0.20
3 0.42 0.58 0.24
4 0.50 0.50 0.25
5 0.40 0.60 0.24
6 0.42 0.58 0.24
7 0.42 0.58 0.24
8 0.61 0.39 0.24
9 0.49 0.51 0.25
10 0.61 0.39 0.24
11 0.30 0.70 0.21
12 0.76 0.24 0.18
13 0.69 0.31 0.21
14 0.27 0.73 0.20
15 0.55 0.45 0.25
16 0.76 0.24 0.18
17 0.59 0.41 0.24
18 0.40 0.60 0.2
19 0.27 0.73 0.20
20 0.45 0.55 0.25
21 0.71 0.29 0.21
22 0.74 0.26 0.19
23 0.7 0.53 0.25
24 0.67 0.33 0.22
25 0.74 0.26 0.19
26 0.67 0.33 0.22
27 0.5 0.46 0.25
28 0.27 0.73 0.20
29 0.52 0.48 0.25
30 0.32 0.68 0.22

Z) = 1549 > o = 1451 > oq = 672
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A1319 16 NATINVDIAZUUULAYHATIUAISIADIUDIAZILLY

Aufi AzkuUY (X) X

1 27 729
2 14 196
3 16 256
4 22 484
5 22 484
6 15 225
7 29 841
8 20 400
9 15 225
10 28 784
11 27 729
12 25 625
13 25 625
14 15 225
15 21 729
16 23 529
17 il5 225
18 i) 529
19 16 256
20 16 256
21 16 256
22 22 484
23 16 256
24 15 225
25 20 400
26 15 225
27 5 25

28 14 196
29 21 441
30 16 256
31 14 196
32 17 289
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A519 16 (A9)

aufi AZLUU (X) X
33 21 441
34 22 484
35 14 196
36 5 25
37 15 225
38 17 289
39 6 36
40 15 225
41 15 225
42 2 q
43 5 25
44 15 225
45 17 289
46 8 64
47 > 25
48 0 49
49 16 256
50 6 36
51 4 16
52 15 225
53 6 36
54 11 121
55 9 81
56 7 49
57 17 289
58 14 196
59 16 256

33U 921 16,989
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MNVayalunseasaiAzLUL AN ImMIA1ANNKYTUTINYRIATILY
NGNS

2 anz—(ZX)z

n(n-1)

_ (59 x 16,989) — (921)°
59 (59-1)

= 1,002,351 - 848,241
3,422

= 45.04

@ Ol J g a % 5 =2 1
uiiuledn AAMULUSUTIVYBIRZIULYIANATIAT 45.04 AIUREININIAIAIIN
el UTDIUUNAFR U IANAFUgENI9NSRE TRty

NGNS KR-20
K pq
L &
it k—l{ g2 }

30 I 6.72
A AR
30 -1 l 45.04

= 1.034(1-0.15)

= 0.8789
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AZLUURUUNNAATE WIS UBASAS UL UUNAFIUNRA 63 8 UVDILUNLIYU

A3 17 NAATLUUNISVAARMUTEANEN AT 1 (Wuusieyana)

=2y s 1 =
NAASHLUULUUNNAATZRINNLI8UY

2
3

— <« 1 © ~
2 oTE IS IS TS TS TS 5 ATHUULUUNAGDY
=2 = = £ & & & & S & = o o
4 & & & B & v P ® P 3 nagLsgy
AUl € € € @ = = 7 B ZF 7 BE ,,,
S § § 2 & kR ® £ r & 3 (13 30 AZWLL)
- ® ®B & & & & & & & 7T
W W F e € € (& (& (€ Z 3
s S £ @ & e €& €& & S » g
2 2 2 &€ T T & T T T & =
1 9 9 9 19 9 9 8 9 9 9 99 28
2 9 9 18 9 9 9 8 9 9 98 26
9 19 9 9 9 8 8 9 96 22
FAIUALLUY 293 76
Anady (X) 97.66 25.33
(ovaz) UszAnsnw (E,,E,) 88.87 84.43

AWNIAMUIUNIUTEANSANATI 1 (WUUTI8UARS)

D x 293
Dy = 76
A

= 110
B S 30
n = 3
Zx
E, =—1—x100
A
wnuAlugns

[(293+3) = 110] x 100
(97.66 + 110) x100

0. 887x100

= 88.87

E, =—1—x100
B
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wnuelugns

[(76+3) + 30] x 100
(25.33 + 30) x100
0.8443 x 100

= 84.43

MIUUNANITUTEANSNINATIN 1 (E; , E,) HAvinAu 88.87 / 84.43

M58 18 NAAZMUUNIINAGBINUSZAVEAINASIN 2 (WuunguLan)

=2 o/ 3 S
HNAASULUULUUNNUATININWIOU

1
2
3

s R
= X2 xR .
& & & % « 8 @ s oo 5 AsuuuLUUNedey
Aun = = = © = & & ® &% & 3 nasyU
& £ 5 B [ S =L e » =
< c fC dpligvlipr—=— P et ¥ € (10U 30 AZLUL)
S S/SE B £ BF—F—F £ & _8& 9%
g g % ag < < < < < < b S
w0 o & €@ € @ & 3| =
s &S & @ & I & c I & » g
b= 2] 2 |e e i - P |2
1 9 9 9 19 9 9 9 8 9 9 99 28
2 9 9 9 19 9 9 8 9 9 9 99 28
3 9 9 9 18 9 9 9 9 9 9 99 27
4 9 9 8 19 9 9 9 8 9 9 98 28
5 9 9 9 18 9 9 9 9 9 9 99 26
6 9 9 9 19 9 9 9 8 8 9 98 27
7 9 8 8 19 9 9 9 9 8 9 97 26
8 9 8 8 18 9 9 8 8 9 9 95 25
9 9 8 9 19 9 9 8 9 8 9 97 26
FAINATLUUY 881 241
Anade (X) 97.88 26.78
(§ovaz) Uszdnsaw (E,  E,) 88.98 89.27

ad o a
29N13AUIUNITUIUTEENS AN

D x = 881
Dy = 241
A = 110
B = 30

n = 9
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DX
E, =—"x100
A
wnuAlugns
_ [(881+9) = 110] x 100
_ (97.88 + 110) x 100
= 0.8898 x 100
= 88.98
Dy
E, =—1—x100
B
wnuelugns

+ [(241+9)=30] x 100
L (26.78 +30) x100

¥ 0.8927 x 100

3 89.27

a1

FaunanisUssAvsamasadt 2 (£, E,) SAvindu 88.98 / 89.27
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M58 19 LAAIAHULLUUNAADUE BTN NS sUTRinSeuTIIyARaiT e U e doUsyay
= aa o w ] v v A 5 = A o
1589 ansluinusednTu dwsudnSeutulszaudnutn 6 9 26 Ay

o 1 2 3 4 5 6 7 8 9 10 33U
LaUN

10 10 10 20 10 10 10 10 10 10 110

1 7 8 6 15 8 7 8 7 8 7 81
2 8 8 8 16 9 8 9 8 8 7 89
3 9 8 8 20 10 9 10 10 9 8 101
4 6 7 5 13 7 6 8 7 7 6 72
5 9 8 8 19 9 8 8 8 7 7 91
6 9 8 9 19 10 10 10 9 8 7 99
7 9 9 8 19 9 10 9 8 9 8 98
8 9 10 9 19 10 10 10 9 9 9 104
9 7 8 8 15 8 8 8 8 7 8 85
10 8 7 8 L5 8 8 i 8 8 7 84
11 9 9 9 19 10 10 10 10 9 9 104
12 9 9 8 18 9 9 10 9 9 8 98
13 9 8 9 19 10 9 10 9 8 7 98
14 9 8 9 19 10 10 10 10 9 9 103
15 8 8 8 16 8 8 8 8 8 8 88
16 9 9 9 18 9 10 9 10 9 9 101
17 8 8 7 16 8 8 8 8 7 7 85
18 9 9 9 19 10 10 10 10 9 9 104
19 9 9 9 18 9 10 9 9 9 9 100
20 7 7 6 15 8 8 7 7 7 7 79
21 7 7 7 14 8 7 7 6 8 7 78
22 9 9 9 18 10 10 10 10 9 9 103
23 9 9 9 19 10 9 10 10 9 9 103
24 8 8 8 17 9 9 9 8 8 7 91

25 9 8 9 18 9 9 9 9 8 8 96
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M15719 19 (A9)

i 1 2 3 4 5 6 7 8 9 10 33U
LaUN

10 10 10 20 10 10 10 10 10 10 110

26 8 9 8 16 9 10 8 9 8 8 93

\nde 835 827 808 1727 9.00 885 888 862 823 7185 2428

M58 20 LWSsuLigunadugnsn1InIsseu nawseu way nauseu laelddeUszay
504 asludinusednfunguansenisiieudingienans TulsvaufinulUi 6
JHUTNEEY 26 AU

La‘d‘ﬁl A ASLLUUGFADU T2 b Dz
AYULIBU NadLIYU
1 8 24 16 256
2 7 26 19 361
3 18 28 15 225
4 1 22 15 225
5 8 25 17 289
6 11 27 16 256
7 14 28 14 196
8 12 29 17 289
9 8 26 18 324
10 7 25 18 324
11 17 29 12 144
12 12 28 16 256
13 10 28 18 324
14 15 29 14 196
15 6 23 17 289
16 8 28 20 400
17 7 24 17 289
18 13 29 16 256
19 13 28 15 225
20 8 24 16 256
21 6 23 17 289
22 16 29 13 169
23 17 29 12 144
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A1519 20 (#d)

o _ AR _ 5 o?
AauiSeu ndasuu

24 7 24 17 289

25 8 25 17 289

26 11 27 16 256

AZUUUTIU 269 687 418 6816
ATUUUIREY 10.35 26.42
Anadedonas 34.48 88.07

WNIAMULIUNTINUTEANTATNVDINGUATDES

dx = 2428
Yy = 681
A = 110
B = 30
n = 26
> x
E, =—1—x100
A
wnuanluans

- [(2428 +26) = 110] x100
= (93.38 + 110) x 100

= 0.8489 x 100

= 84.89

Dy

E, =—1—x100
B

wnuAlugns
= [(687 +26) + 30] x 100
= (26.42 + 30) x100
= 0.8807 x 100
= 88.07

fatunan1smUsEansnm (E; , E,) dAiniu 84.89/88.07
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