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ABSTRACT 

This research a i m  to study current problems and needs to develop baming 

and key pedbrmance indicators needed for success in the development of the learning 

process in the form of searching for knowledge, and develop the knowledge of students 

by the learning process mentioned above. 

The population used in this participatory action reseamh and development 

was 25 Mathayomsuksa 1 students of Ban Kumphet School, Lamsonthi District, Lop 

Buri Province during the 2006 academic year. The instruments used were a learning 

management plan in the form of searching for knowledge, a learning behavior 

evaluation form, and a 3 aspect individual behavior evaluation fwm, namely knowledge, 

scientific skills, and attitude, virtue and morality, a group behavior evaluation fwm, and 

a home visit record form. The stadstics were calculated according to percentage. 

The Rndinga are as follows: 

I. current problems and needs for development are as f d h s :  classrmm 

atmosphere. teaching. technologml Mi usage, a reading and writing teat, a survey 

of students' learning needs, student learning methods that can practiced by themdves 

and in actual situations, students express their concept added and mcluded by 

teachers or friends, the mtents accorded witb the condition and needs of the students 

and mrnrnunbs, implement the m u h  of learning to their daily lives, training students 

to dssign their experiments or inventions according to their capability, spread their 

learning results by publicization, and various measurements and evaluations were used. 

2. guidelines, methods for development, and key performance indicators for 

the success of the development are as follows: increase scientifiE knowledge and 
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scientific skills for students, learning m s  from students' needs, the mtents 

awrded with the condition of the mrnmunities, use reinforcement and variws 

measumments and evaluations after learning to apply the strategies to further devehp 

the learning promus to use in a learning activity man8gwmnt $#tern 7 

items: school-based learning, having support both systematically and outside of the 

system, set up the focus point and vision in learning p m s  management, use of 

mearch theory as a practical base, usage of learning inbegration, comprehend# 

evaluations, build learning network added by Iwming acblvith in the sjrle of S8archhg 

for knowledge to be guidelines for development. The key prformance indicator for their 

successful behavior should be at a good level after leafning, i.0. pre-learning and the 

practice after learning should be mted at a level of improvement of 70% and byond. 

3. the resub of the student development by using the learning prvmas 

mentioned abwe are as follws: overall the behavior of the students that were rated at 

a good bvel  are: intereb in their study, thinking independently, setting up hypothesis 

and activity check, mxwding &swations and giving oplniona, conclusion, clarrfylng the 

problems for W l M e  answers. listening to attrer explanations criticalfy, enquiring about 

other unclear explanations, refwencing completed activities, using old infomation during 

the interrogation process, reasonable wnclusions. checking understanding with friends, 

expressing kmvtdge and understanding of concepts and skills, evaluating 

mancement by themselves, interrogating other questhns involved to encourage 

checking. The individual behavior of the students that was rated at a gotxi level: 

appropriate learning pmess, presentation, curiosity about knowledge, strong Intention 

to apply leaming m a s ,  participation in giving opinions, accepting other opinions, 

team working creatively. satisfied and happy with searching for knowledge, realizing the 

importance of the scientific pmms, admiring others' work and their dbVBCIes. The 

group behavior that was rated at a good level: paying attention to mera in the group. 

suggesting good ideas to tha group, having a&e thoughts during teamwork. trying to 

make the members of the group help work to attain the goal and abilrty to sobe any 

problems within the group. Regarding q w l i  data, it was found that t31e thinga that 

h d p d  8WUrage students in searching for knowledge style learning are posh8 

reinforcement from school. teacham, friends, and the students' guardians themselves. 
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NSES (~ationa~ sww Education Standards) ~ ~ ~ ~ ~ I u H u I u ~ ~ J ~ I ~ ~ ~ ~ L ~ : H I  

AAAS (American Association for the Advancement of Scince) I ~ ~ I ~ ~ ~ u H u ~ L I  
m ~ ' . u i r n r v ~ n ~ ~ a i i ~  i ~ u r i u c i ? u l i ~ m u ~ 6 u ~ n " u 1 l f ~ u n ~ ~ w i 0 u n " ~ n ~ ~ ~ ~ ~ ~ u ' n c ' i ~ 1 ~ ~ ~  
I(UL<U ad% inipli l f l~wuuiuh 1 f l ~ n r i u u ~ ~ ~ s ~ ~ u n u ~ o ~ a ~ L 1 z ~ ~ " n ~ 7 u  n p ? u u  

rioptoncnmaw!iw 7 dfinuGnw ctun+~wuh ~4oIj;~"nfiuudouL~<un3~uf 
b l i  M ~ ~ L ~ B ' ~ $ U ~ \ ~ ~ ~ U R ~ ~ ~ R ' ~ R L P U G ~ ~ J # U  ~ ~ ~ ~ C ~ ~ U O ~ ~ U ~ ~ I P U  Iittlitnmu47 

r~uvTu~iudmwia~n~ uamm~l%n~ruaun~m+ ~ j i u  n ~ r u ? u m ~ h ~ m : w ~  ~177 
ull u w r r  

(inquiry pocess) r f l u n ~ r u ? u n ? s ~ s u ~ n ~ ~ ~ 1 f o u d ~ ~ 0 ~ 6 n ~ ~ ' u f i 1 r l ~ 6 ~ ~ ~ ~ ~  Y h ~ t h u  

n~:u?un~s?lsluanl@% u a : \ ~ ~ z ~ ~ u m m ~ ~ i n ~ ~ ~ ~ ~ m ~ ~ ~ u ~ ~ ~ ' s ~ ~ i i ~  

s rn~u~o~rn~hrcnr~ innu j  (level of inqui~)  

r r 6 u u o ~ n ~ . 1 ' N i m : ~ ) ~ n ~ ~ u j  uli~Qu 4 ZCU iia 

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
เทพ

สต
รี



W U L  ~ ~ ~ ~ n u u ~ f l u ~ r ? o a a u ~ 3 1 1 ~ f ~ " 3 0 ~ ~ 3 6 ~  r i l o ' u u ~ u ~ i c n n u ~ ~ ~ o ~ u a ~ m d ~ n ~ ~ w ~ ~ u ~ u ~ ' a  
YYL l  

I n u n ~ ~ t l u ~ ~ ~ l ? ~ u ~ ~ r y n ~ u a : : ~ ~ n o u  H S ~ ~ J ~ ~ ~ ~ ~ ~ ~ ~ ~ H ~ J I H ~ L J O U ~ U W ~  ua:I$ 
~ f i i i o u ~ ~ ~ ~ n n u ~ l t ~ ~ ~ ~ Z u ~ u ' ~ ~ ~ ~ ~ o t u ~ ~ ~  Y ~ S O R I U ~ R ~ U ~ L I ~ U D ~ ~ ~ ~ ~  

2. mdu~rnzmnmuiuuu 4 - 1 ~ 7 4  (directed inquily) ~ ~ u n ~ r ~ u ~ m r ~ ~ ~ ~ ~ u ~ ~  

$ $ L % U ~ ~ U W I J D J ~ ~ ~ ; ~ ? ~ U $ H I ~ $ ~  U R U L O ~  launpflu$f imu~S~~~ uaem%~jootu~s 

n~sft.mswnaou u 6 ~ ~ f i ~ i i u d i ] ~ r n r h ~ ~ ~ w ~ ~ ~ ~ o ~ ~ ~ u ~ ~ f l ~ ~ u ~ 1  
3. n w h  ~ m r ~ m ? ~ ~ ~ ~ u u ~ u u : u u ~ ) 1 ~ ~  (guided inquiry) i~ilumrhiac~~ 

naiu~~Z~~fit luciuwu O ~ ~ F I ~ ~ U $ H ~ ~ G ~ O ~ U L ~ P  IR U ~ L I  UR:+I?L~JU~ 

iTltwruumw n~r~r~ecmounu I ~ ~ ~ " J ~ ~ A ~ ~ ~ ~ ~ H ~ o u u z : ~ o ~ I H ' ~ c ~ L I u I I ~ u ~ ~ ~ T ~ ~ ~ ~ ~ ~  
9lf?QCTOU 

4. n-dun:~~n?7u$~uu~ilh (open inquiry) ~ilwn77h~rn:w1na~ufdl~ 
~fiiu~uw~s~n;l~~u$nridi~~~mu~~~ lmtllC~13ouirBm:lun~rRn ~flu$drnu~ilrynl 

rL14 oonuuuuazdgun mrhnon~?~aou67ewui~~  
~duuumraeuuuu~cm:1r(~~1~~~~ 5 $UWI~ (inquiq -1 
knl.ranm9inniu BSCS (Biological Science Curriculum Socw)  ( h d l w  

~ ~ u u u n n ~ ~ n ~ e u ~ u n ~ r f i ~ ~ ~ u u 1 1 ~ ~ ~ n ~ n i ~ ~ 1 m = : ~ ~ ~ 1 ~ ~  5 &mu. 2549, ~ r i l 5 )  

lG~auon.r:n?un~~k.LI1wr~~m37uf L C ~ ' Q ~ $ $ L ? ~ U & J ~ ~ O J ~ ~ ? ~ U $ M ~  badouluo 
k 4 f i r r u ~ ~ ~ i ~ u ~ ~ r m n ~ ~ n S w ~ ~ q 3 7 ~ ~ ~ ~ ~  ~ i r u n ~ ~ u ~ j a u u 3 ~ ~ t l o ~  ~ I ~ O U L O ~  irun 
z ~ i r u ~ r n ~ ~ n u d i ~  inquiry cycle M ~ E I  5 ~ s  i & ~ ~ u n j d  

I. n~raTNmmurmlo (engage) ~ u ~ a u u " ~ ~ u ~ u ~ ~ u u ~ n ~  a~n~ril~unvfit luf6 
orJiG@nriuu g~ l lx~6dh6wv a3u"uwau6 W o fi~i$$numls ini$uirsnasu# 
srfiiCq@nfisu n ? ~ s ~ e u ~ u ~ d a : m n ~ f n r ' i ~ f l u f ~ ~ u n " ~ ~ ~ ~ ~ " u  untnsrr~ufionnud 

Y Y L  nia i~r i ihae~f i~#u kfi~l~~lmwauloo~d1~d~r6n~~na~~1~~1~a11 UDR nr:uquma 
~?Eln"nl% ~ f i ~ h ~ f i f l ~ d o ~ ~ ~ d f l 7 1 ~ f i ~ ~ 1 1 1 ~ 0 8 1  Tll:ll?U"73 W ? D ? % I X ~ ' Y ~ ~ : H I ~ ~ ~ ~ J ~ C ~ U  

t: u n u ~ n ~ p ~ ~ ~ ~ n ~ ~ f u ~ H ' ~ ~ o u m ~ ~  h~n+on'un~sfimmn7aaou burnrm~ 
*d u 0J d 

filnqu fim~~ilqw ~ j i  J L H ? ~ W N ~ ~ ~ R U ~ ~ J  L L R : ~ ~ w M ~ N ~ L ~ u ~ ~ ~ H ~  BJIUU 2-3 5% 
A r notn~gn~nudouo~$f i f iu  u~r r i rnun~mdo~~6n7~f iuu~  F I R ~ ~ ~ P ~ F I P ~ ~ O ~ T T U  &J 

* Y RTIUWIQ WO~~~G$~~UUH~&J ~ ~ I I ~ ~ E I ~ ~ T I L ~ U  ~ f l = & ~ n l 3 # ~ w n ? l ~ i ~ d 1 4 ~ ~ 9 1 4  

2. nwhnousthrn  (expbm) & R ~ u ~ L ~ w ~ u R ~ u ~ ~ ~ I ~ ~ H ' ~ " ~ o u ~ ~ ~ T : R U ~ ~ ~ ~  Y 

f ~ u n ' u ~ n ~ l r & ~ u a ~ ~ ~ u ~ n ~ ~ u 6 ~ ' ~ ~ ~ ~ 0 ~  nr:u3un73 uazKn~i~r Twnn+1rlfias7u~: 

Iom~u1ijfiuuIwnlr~17ii~nm~~ ~ ' I ~ B u ~ ~ ~ u M ~ ~ J ~ ~ ~ H u ~ D ~ ~ ~ ~ ~ ~ ~ ~ u ~ ~ ~ u c I ~ ~ u ~ c I L ~ u  

uoc$?'riuuuri~:nu n a j n n ~ ~ ~ ~ i s c l u u c i a e ~ u ~ $ i ~ i i d ~ t l ~ ~ n ~ t ~ r ' a ~ ~ u n ~ ~ u ~ ~ ~ ~ u ~ d  oqn'y 
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R l n J  4 unu~nuo~fi,s~unn~duun13~l~uu1]1~ inquiry cycle 5Es 

2. n1shr~qua:n'u~7 - riJcff?u!~u'nfitluiii~~u 
(explore) f 7 u h  

- $drnwn7sd4~uazn73'li 
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(explain) naw6nnuuon~jouu?ln rna'njjwvirol$rnq wa 
M ~ E I ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ U Q F I W W  1 dxnou 

4. ~ ~ N U ~ [ I R + I T U ~  -~~~~~+hI~ 'u"n l j t lu Id<  - IH'fi~aoud~wnu 

(elaborate) d~dula~wnn7&onhu - ~onu"ni~ou~dou"llt?uu 
d~znoudir 7 h u a u n w  dl  rl7lLpn 

fl7o"sln~1uua:n1~o'nr~t~lw' - 13ta~~umlun7au J ~ J I U  

- ~ ~ J I & ~ I G C ~ ~ ~ U J I ~ P ~  -rinfiuuun'ay~ida: 
& ~?~Suuiuiuci.r'LdII~=qn~~~ 'I ~unou 

r P 3 ~  W U ~ U F ~ + J ~ U ~ ~ H ~ ~ U  II - a?iu-1~1^?*nn11un'il~~9 
~o~uni~c ;r4~ l j  

5. n7sda:rGuun - ~ ~ ~ ~ I ~ I U % ~ ? U U C W U ~ :  - n~~oud?Qo7u~wn'ua= 

(eva tuate) ~?natbi'lddr:qna% $8 L G Q ~ ~ J  
- tl3z~iiunnufuaezCnar MI - I$uuab~~?onnula 

~ a ' n ~ ~ d ~ ~ m ~ i ~ I ~ d i l t l ~  ~ 7 ~ t 1 0 m l ~ l j  

ma7uKmtwqGna3u - rlllrinqu~nio 
- hTdxr~unu~otr i /san'y~n~ - ri~~n4un~so~dna&li  
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F I ~ J  5 u ~ Y ~ ~ ~ ~ B ~ ~ ~ ~ u ~ Z M ~ ~ ~ ~ ~ I I U ~ ~ ~ ~ O U U L ~ U  inquiry cycle 5Es 

3. n 7 3 o h t l  

(explain) 
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~7573 5 (Cia) 

5. nqnlxbiiuua - ~ o u d i o ~ u l l a ~ u E l ~ ~ &  - ~ d a @ ~ m s d n ~ ~ i n  
(evaluate) r n ~ k ~ n a w ~ n ~ u u w r  ~ ~ n ~ u ~ i a d ~ n b ~ ~ l d  

~1oh7a#nou3'uuwga ~fludaouiiru~uih 
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~duuum3aoud r n u ~ ~ n r ~ u I f i i ~ u i ~ ~ ~ ~ u ~ ~ ~ t l u ~ ~ ~ ~ ~  usetfi~uIiYfi~~uj r 

 odd^ ~ ~ u ~ d u u u n ~ ~ m u & ~ ~ ~ ~ ~ d ~ u ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ t l ~ ~ ~ ~ ~ ~ ~ f i l ~ u i l n ~ f  w Y WQU 

'u03m3 

ba~lrof  uae nuvwMo+m (Renner and Stafford, 1972, didw nvl iamlwy ~ 6 ,  
2537. nki24) ~ ~ n h ? f i ~ n ~ r # o u ~ u u h ~ m r ~ ~ n a ~ u f i ~  n~u~:Cnriousjo~Dunu~m 

n~ldae~nulum3hrro n~.rRSiqdlruv u u 2 R ~ n w h & u ~ i n a w f  nha6o 3'n?raou 
~ u u L i n r ~ ~ ~ ~ ~ u ~ u d ~ ~ U u  3 s ) ~ u ~ u ~ ~ ~ ~ ~ n ~ f l m ~ h ' ~ ~ ~ ~ n ' u ~ ~ m ~ u n ~ ~ d i ~ ~  7 

l iur i  irrq d n n g n v d  U H L L R : & ~ I U U G ~ ~ U  L H U B U U : ~ ~ S ~ ~ O C J ~ A O  
n*nou~uuiiyw #umufl2 ~ilurn~&~;duuo~~uqfic1~6inn-1wi1~ q ~ U R B U ~  3 ~ i lu  
n ~ ~ h 6 u m m u ~  idolia~luu~ ~Cninnwiw 7 u h  iirlrnmrus~uuuaEmio~Qnn~~'td~a' 
~uamun7f ~ H J  k u~~uflm~.rhf301~3"on cflu7mm o~n-nfiuur ?h'IH'fflou\&? uui 
?Wk:rjou 

unummm~~3uum~~~uu~uh~m~1rli~~~u~ 

oii w'udu rii (&JIu$ uuumrQn nf:tlaun7 71; u u ~ u u ~ ~ ? ' c ] Q n ~ n ~ ~ ~ ~  L ~ : W - I  

nmuf 5 duwou. 2549, H& 10) n 617% o ~ 6 ~ c n a u h ~ ~ u n 1 a ~ ~ ' t ~ c f i 1 ~ 1 ~ ~ u i n 1 ~ 1 ~ ~  
nlaiiuunmaau ii e n ~ ~ ~ o u u a r $ ~ % u  ~aeuuat~~~iluuci~~ilunu~n'1un~'1~i~~ 

.e L: uasaqmn n ? ~ r i Q q ~ ~ . r u a i l ~ ~ . r r u i n 7 ~ 1  ~fiuuiilu(wouaus t L~:IGII~~Eu'~~~~'IJ 
u ~ r u ~ n ~ ~ n ~ ~ ~ u u r n ~ ~ 0 ~ ' 1 H " i l u ~ ~ u  juuudw 7 51+ u .r~um~~n~ .r1~eun7~1oud  
~ U d n : .  f i n w  du~ciu d~nm5fi ~fiud~=a~W\wu $ ~ o u ~ ~ ~ ~ ~ a o u ~ u ~ ~ n ~ u u ~ : ~ o ) ~ ~  
Rii~~nuHnl5~~~toIfin'11H'r"rtlu r U ~~u~kf iu~mai+i~lo U liluiim ika~nq I ( ~ J ~ L I  

wsorouIh?~upua I+WLMGEI Q ~ ~ I H ' H ' ~ ~ L I U ~ ~ R ? ~ U ~ ~ ~ U P = : ~ U ~ ~ I " ~ O U ~ U ~ ~ ~ U  l# 

Y a r u ~ n ~ s n ~ ~ d s u m r a o u ~ i j n ~ ~ ~ ~ o u ~  uas ~Auqtud~luRi@5iiuu rjissuiiluywms 

h<q gqrufil ua:munodaulsi @ e u n a ~ u a a ~ ~ n u ~ m n i s t l ~ u r " ~ ~ ~ ~ u w ~  dw~'r4'Lo 

n~e(uI.n'y'~+uusouiunim u ~ : d o ~ u i ~ c n u ~ r n ~ i I i ~ ~ ~ o  
L I J ~  sia UIL~ D R ~  (MBSB~BBS and Cox. 1968. 6 ~ r l u ~ d u u ~ n i S m  

B n r : u - r u m ~ u u ~ u ~ u i g ~ n a n ~ ~ h ~ m ~ ~ ~ n ~ ~ ~ ~  5 aumou. 2548, MC-I I I 'L6ncim?l 
~ X ~ J ~ ~ U U ~ ~ ~ ~ U U U ~ L R ~ E H ~ C I ~ ~ U ~  F I ? J ~ ~ ~ ~ ~ w w ~ ~ ~  

I. Ka~fitlu&~~i~udr:'~~iWlma i ~ ~ ~ o n ~ w ' I f i u ' n f i 0 ~ ' I i ~ 1 ~ ~ n ~ ~ t l 6 ~ ) t H " u ~ j ~  J 

~ 6 ~ 4  
2. ~ ~ w ? d d i u 1 o 3 h u h r n 1 8 # 8 r t ) ~  aw uarmuim6~iiu'ICi m$~lmu~mW u~ 

nsr~~l~"n~naaun1~ritl~n~au~~4~1ii~l1]i~tl~ 
3. qnn~rlotAurr~r60~'11Xn~~uhufi01Uu~ ~ I J *  
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nwi& L ~ ~ J & ~ ? ' I U U U ~ ~  dqwhu (PsrUclp.tory Action Rewareh PAR) 
r *  

F ~ ? ~ U M ~ J ~ L ~ ~ D J ~ I ~ ? ~ ' U L ~ J ~ ~ L I Q I ~ ~ ' I  

kflu~rnur~zu~nn'nn~fR (Kemmis & Mc Taggart) uddmu m . 3 7 ~ ~ 3  dr=aiarrqnd 
(A~lua~rmria-~n~r, 2548, ~ $ 7  16) 1fisiun113t ~kdfii~?n7Tcj7 ~flu~dullui# 
~ ~ ~ # ~ ~ ~ U ~ ~ ~ U U U ~ ~ ' O U C ~ U ~ O J L ~ U H ~ ~ ~ W U B J ~ ~ U ~ ~ J ~ ~ I ~ J I U ' L U R ~ ~ U ~ ~ ~  nimsd-nu 
L ~ ~ ~ ~ J ~ ~ ~ ~ P ~ ~ ~ ~ ~ ~ R ' ~ H ~ U = : ~ ' I I O ~ ~ ~ ~ ~ L M ~ H A V O ~ ~ B ~ ~ U O I U  ~ d o l f i i ~ d u u u ~ i a  ll 

u u ~ n i j l l n f l u n ~ ~ w i u u 7 q ~ 7 w n ~  ~11fiG347u wislu~na~u~+~l~rdo~n'un~nlfifi~7~ 

~ ~ ~ o c t ~ ~ ~ ~ n ' ~ n ~ a r ~ i o ~ ~ ~ n ~ u n r m ~ u n ~ ~ d d ~ ? l u . r ? ~ o ~  

nm7&~3~dfi W ~ ~ I I M # U ~ ^ ~ U U * ~ ~ H U ~ ~ ~  f i ~ n - ~ ~ n v m u ~ ~ p  wiod7n~uolnnw 
~dn~'o~nlrd~ewi~lum7 

~ r i n n - n  LM? w a urziIn71d~u?ow ~doIdfi~uutl~~ouu~n~~'tdfiun7r~wu7 

q ~ ~ r m ~ ~ w k r u ~ n ~ ~ u ~ ~ ~ ' t ~ ~ ~ t l ~ n ' ~ ~ n ~ ~ d ~ ~ n i ~ u " ~ ~ ~ ~ ~ ~ n ~ ~ ~ n ' ~ n ~ a r ~ ~ ~ # ~ ~ 3 ~ u  

ua=ao7un7r&#~ioda~ 
~ouu'n (~bbutt, 1985) (ifi~Iu3mna?mni~, 2546, H S ~  16) Z ~ ~ ~ F ~ ~ - I U H U I  LI 

TI o ~ n ~ i C ~ i k l l f i d n 7 a i 7  ~flurnrdna~Ri on~rla?'an7s t%ca:uu LA o wu luw~  

L ~ ~ U U U ~ ~ J U R : ~ % ~ ~ J ~ ~ ~ C ' R M ~ ~ R H I  ~ J O ~ & ~ ~ T O ~ U ~ ? U T I O J ~ ~ U  1173l~k~7nlrln71 

d ~ r j ' , ~ ~ u u ~ m ~ ~ a r n ' 0 ~ n a ' m ~ ~ ~ ~ d c ~ ~ 8 7 n n ~ ~ d ~ ~ ~ ~ u ' ~ ~ ~ m ~ ~ ~ ~  
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n o ~ ~ d  (Corey 1953) (~YJIU?TT(~?~~U~'~~~TI, 2546, n f i  16) l f i H ' n 7 ~ u ~ u ~ o  
i u  r -  

uo J n ~ i ? ~ ~ ~ ~ ~ ~ ~ ~ n ~ r j ~  ~ ~ u n a : u a u n ~ r n ~ ~ ~ u ~ ~ 7 u I c i w  tl7tl7ud0rdnwiil~n~na~ 

w ~ n m l ~ u l f i ~ n i m ~ ~ ~ n ~ ~ m ~ ~ f  r d o l ~ ~ i l u u w a n ~ ~ l u n ~ ~ f i ~ ~ ~ ~ ~ u ~ n d o ~  nu& 
d~=:rflu~amrGrnh1~ 

ia'u q~dlnqj (oi~luaiamaimn-n, 2 ~ 6 .  ~lj l  16) I ~ ~ ~ ~ ~ ~ U H U ~ L I U O P ~ ~ ~ ? ~ ~ ~  
~%ticdaBnl.ril ~ u ~ u i i q n ~ ~ u m r ~ i i ~ n ~ ~ u r i 3 ~ 1 r l ~ n ~ ~ ~ n  w ~ ~ ~ ~ c ~ ~ u o I ~ M ~ ~ ~ ~ L I ~ P " ~ ~  

i ~ n w m z n l 3 d % ~ ~ n l f  L ~ ~ Y " u \ R L ?  tlu (spiral) uaemulandl ~ ~ M ~ ~ T ? O ' O ~ ~ ~ ' H R I  U ' IT~Y 

tu~eRir~o~~?ouus:r:6uI~~1iou n$u ( j 7 u ~ w i Q  oiasauiidn; Cnfia w CU~U~HIJ 
l r~ f i su  $ d n n ~ o ~  uacam'dnluquau 

o ~ n n m u ~ u ~ u u o d d i i l  miio'u~#~ll~u3nl.1" &ndw rnu?ao@i? ~ilu 
& 

n d n  w fauaw U R E H ~ D ~ ~ ~ U ~ J H ~ ~ ~ ~ ~ ~ Q O ~ ~  IR L I I ~ V U ~  ounsz~~~unirnw 
i n e ~ ~ 1 ~ ~ 6 d o l f l r i u 7 8 3 $ 0 ~ d  ~ G - I \ ~ ~ T I ~ ~ U S ~ M ~ ~ I H Q ~  Y mi r I ~ s p < f l t n u m n  
i l~ i tunml6~slu 7 n t -  oun.r:hu~nildfi8~7uu"u~13f 93md~:~~&~~a~f121i lq~7d 

drrm o tj\Ghrje tl 

n-njQ~%rJfidn~ruuufihui?a (amStC1 dsynrGiimr. 2546, ~ $ 7  17) 

nrivd7 ~ilui'in~~d~~u~~~ud~~'tun~sw'ou~ n i o u ~ f i ~ ~ l u o  t n d o  ijluu5unquau 
hs~f i~ i !s -abrodi~ tn  q 3 diu Tie i l 7 u n d u a d ~ t o d f i u ~ ~ ~ 7  q t l  q i l~urinwiplu~din~~~~lu 

quaunC~du~om~ J ~ U J ~ U V O J ~ " ~  Irlri?o~~uionau~iooin o~n'n'1~7rn7n7'1qn5)did 7 
u~:hurinimmad~iluu'ni9"tl ~ ~ o t i c n ~ . r u m ~ ~ ~ o ~ 6 n ~ ~ u f ~ u ~ ~ ~ r i ~ ~ ~ u f i ~ ~  7 

~ n a ~ n ~ u a u n ' ~ ~ d i ~ w 7 r i m z o ~ n " t l i l ~ w ~ ~ h  u s z d o i l ~ i l ~ ~ u ~ o ~ o  n-t~uf lui lqp~a~:  
nlrwiuu7IwJ ~?odiud!~Q6uw u nqaijmain nmanf d~~iluuu?ni~ds:filIfi~~w 
n r l ~ ~ , i j d ~ ~ u ~ : m ~ v i l q ~ 7  nubiinlfi t u ~ r ~ t s s r r u n ~ ~ n 7 r i ~ 4 ~ ~ ~ 7 = 1 1 1 u n " ~  mu 
diuf ?ul$nr=u?unlr PAR ~ 6 o d ~ l ~ ~ m n ~ = u ~ u n ~ ~ ~ 3 ~  W! d ~ l P f i n n ~ ~ w ' ~ ~ ~ w ~ b n  

~ n u r n u ~ r n l u n v ? ~ n ~ w f  v ~ r ~ k n ~ . r u r ~ i l ~ ~ ~ u o . s n $ u ~ d o ~ n ' u d ~ m ~ l $ d ~ s :  nu 
~ ? 7 ~ & 7 1 h 0 d 7 4 i J i ~  

n ~ ~ ~ ~ ~ t ~ ~ l l ~ f i n ~ s f l n a 7 ~ ~ 8 0 d u ~ u ~ ~  4 11~znm (n5d KSwfl 6.141~ 
marn35am1.1 2546. ~ $ 7  18) ;EI IJT:T)~J~H& n ~ ~ ~ ~ u ~ ~ t i c ~ f i f i n 7 3 ~ 0 u ~ " a n ~ f  
~ ~ ~ ~ 1 ~ ~ 6 ~ 1 9 7 n n 1 1 6 ~ ~ 1 - ? 1  o r i i d ~ : k ~ r n w u ~ : ~ ~ 0 ? 1 8 ~ d i ~ 7 n n ~ ~ 7 ~ ' r ~ n * i l ~ ~ 7 ~ ~ ~ ~ ~  

o~nnl.rknlrao~$fldlu~~ ~ i ~ f i u j j ~ i ~ w  Y I ~ ~ u n i ~ & n ~ , &  <nriiclo~nnl.r&dau 
d ~ r  mrnvduael#mu'qj 81;n~ilu~<n d ~ u ' n ~ : u ~ m ~ ~ n ~ ~ u ~ a ~ a d ~ z ' 1 ~ f l 3 : n  ounm 
Rkirulo n~a iCutB~d~Gn~'1~ f lun77uf i i lq~711  o4@filjii J-IU d7rkunv~nd~ o 

*u rl clilfirJ"nticiu r o - i i ~ o n i a u r i i l q ~ l u n ~ n l ~ i h ~ ~ ~ u ~ n n i ~ n ~ ~ ~ ~ t l n u n ' i l ~ ~ ~ ~ ~ ~ t l ~ n ~ ~ ~ ~  
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2.1 -2 n a ~ ~ ~ u i m j n u ? ~ ~ ~ w f  + ~ ~ n u u i n ~ i l d  1 h~fitll( 

Ihuqnmrwsr d~~noPm+S %mitlswq? 47u.l~ I nu 

2.2 @'uhuid s?u'o4 (outsMer) I6un 
n$finm$iuiaauln wild 1 1.r~Gtluuiuq~n~rwar 

d ~ m n d ~ m ' a  k ~ $ ~ s ~ l j j  ~ U ? W  1 CIU 

3. ~ ? Y I ~ ~ U ~ : L F I % I J ~ ~  odIflun~3riiu~?umu~au~3 u 
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